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IHHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o wuHpopmatuke (yriayOiaE€HHBIH YPOBEHb) Ha YpPOBHE CpEIHETO
oOuiero obpas3oBaHus pa3zpaboTaHa Ha OCHOBE TpeOOBaHWI K pe3ylbTaTaM OCBOEHUS
OCHOBHOM  00pa3oBaTeNbHOM  MHpOrpaMMbl  cpenHero  obmero  oOpa3oBaHWUS,
npencraBieHbix B @I'OC COO, a Takke QenepanbHOil pabodeid mporpaMMmsl
BOCITUTaHUS.

[IporpamMma 1o uH@OpMaTHKEe AAET MPENCTABICHHE O LENAX, OOIIEH CTpaTeruu
oOyueHus, BOCOUTAHHUsI U Pa3BUTUS OOYyYarOIIMXCsA CPEACTBAMM Y4YEOHOIO NpeameTra
«MupopmaTrkay Ha yriyOJEHHOM YPOBHE, yCTaHABIUBAET 005A3aTeIbHOE MPEIMETHOE
coJiepKaHue, MPeayCMaTpUBAET €ro CTPYKTYpUPOBAHHUE MO pa3fesnaM M TeMaM Kypca,
OTpe/ieisieT pacHpeleieHue ero mo kijaccaMm (rogam H3ydeHus), Aa€T IpUMEpPHOE
pacnpeziesieHne y4eOHbIX 4acoB [0 TEMaTHUECKUM pa3jiesiaM Kypca U peKOMEHIYEMYIO
(mpuMepHyI0) TMOCIENOBATEIbHOCTh HX H3YYEHHUS C Y4YETOM MEKIPEIMETHBIX U
BHYTPUIPEIMETHBIX CBSI3€W, JOTMKH Y4eOHOIO IMpOIecca, BO3PACTHBIX OCOOEHHOCTEN
00yyJaroImuxcs.

[Iporpamma mo wuH(OpPMATUKE ONpPENENseT KOJIMYECTBEHHbIE M KayeCTBEHHbIE
XapaKTePUCTUKU Y4eOHOro mMaTepuana JUisl KaXJI0ro roja U3y4eHus, B TOM YUCIE JUIs
COJIEp KaTEeIbHOIO HAMOJIHEHUS! Pa3HOTO BUJA KOHTPOJsS (IPOMEKYTOYHOM aTTeCcTalluu
oOy4Jaroniuxcsi, BCEPOCCUUCKUX MPOBEPOUYHBIX padOT, TOCYJApPCTBEHHON HWTOTOBOM
arrectanuu). [lporpamma mo wuHOpMaTHKe SBISETCS OCHOBOM MJi COCTaBJICHUS
aBTOPCKUX Y4YEOHBIX MPOTrpaMM M Y4YE€OHUKOB, IMOYPOUYHOTO IUIAHUPOBAHMS Kypca
YUHTEIIEM.

NudopmaTtuka B cpegHeM o01eM 00pa30BaHUM OTPAXKAET:

CYIIHOCTh  MH(OpPMATUKA  KaKk  HAYYHOM  JHUCUMIUIMHBI,  HM3ydarolleu
3aKOHOMEPHOCTH MPOTEKaHWsI U BO3MOXHOCTM aBTOMATHU3AlMK HH()OPMAIIMOHHBIX
IIPOLIECCOB B PA3JINYHBIX CUCTEMAX;

OCHOBHBIE 00JIaCTH MPUMEHEHHSI THHOPMATHKH, MTPEXKIEC BCETO NHPOPMAITMOHHBIC
TEXHOJIOTHH, YIIPABJICHHUE U COLUATBHYIO chepy;

MEXAUCIHUIUIMHAPHBIA ~ Xapakrep  MHPOPMATUKM U HUHPOPMALUOHHOU
NEeSATENBHOCTH.

Kypc undopmatuku nms ypoBHS cCpemaHero oOImero o0Opa3oBaHUs SIBISETCS
3aBEPILAIOIIMM JTAllOM HENPEpPhIBHOM MOATOTOBKM OO0yYaromuxcsi B 00JacTu
uHpOpMaTUKU ¥ HUHPOPMALMOHHO-KOMMYHHKAIMOHHBIX TEXHOJIOTHH, OMUpAeTCs Ha
coliepKaHue Kypca MH(OPMATUKH YPOBHS OCHOBHOI'O OOIIEro 0Opa3oBaHUS U OIBIT
MOCTOSIHHOTO TPUMEHEHHs] MH()OPMAIIMOHHO-KOMMYHUKALMOHHBIX TEXHOJOTUH, MaéT
TEOPETUYECKOE OCMBICIICHNE, HHTEPIPETALUIO U 0000IIEHHE STOTO OMbITA.

Pesynbrarel  yrnyOn€HHOro  ypoBHS — M3Yy4eHMs ~ yuyeOHOro  mpeamera
«MHpopmaTHKa» OPUEHTUPOBAHBI HA MTOJIyY€HNE KOMIIETEHTHOCTEN I OCIEAYIOLIEH
npoheccHoHaNbHOM IeATEeNbHOCTH KaK B paMKax JaHHOW MpeaIMEeTHONW 00JacTH, Tak U B
CMEXHBIX ¢ Hell o0nacTsax. OHU BKIIIOYAIOT B CEOS:



OBJIAJICHUE KIIFOUEBBIMU MOHSTUSIMU U 3aKOHOMEPHOCTSIMHU, Ha KOTOPBIX CTPOUTCS
JaHHas mOpeaMeTHas oOJacTh, PACIO3HABAHME COOTBETCTBYIOIIMX WM IPU3HAKOB WU
B3aUMOCBS3€i, CIOCOOHOCTh JAEMOHCTPUPOBATh PAa3IUYHbIE MOAXOJbl K H3YYECHHIO
SABJICHUM, XapaKTEPHBIX JJIs1 U3y4aeMOi MpeaMeTHO 001acTy;

yMEHHUE pElIaTh TUMOBBIE MPAKTUUYECKUE U TEOPETUUECKHUE 3aJlaul, XapaKTepHbIC
JUTSI ICTIONTb30BAaHMSI METOIOB M HHCTPYMEHTAPHS JaHHOU MTPEAMETHOM 00J1acTH;

HaJU4He MPEACTABICHUN O JAaHHOW MPEAMETHOU 00JIaCTH KaK IEJIOCTHOW TEOPHH
(COBOKYITHOCTH TE€OPHil), OCHOBHBIX CBSI3SIX CO CMEKHBIMU 00J1aCTSIMU 3HAHUM.

B pamkax yriyOon€HHOro YpOBHS H3y4eHHs HMHPOpPMATUKH 0OecIeunBaeTCs
[[eJICHANpaBIICHHAs TOJrOTOBKA OOYyYalolmuXcsi K MPOJODKEHHIO O0Opa3oBaHUS B
OpraHu3aIusIX po¢heCCUOHATIBHOTO o0pa3oBaHuUs 1o CHEUAIBHOCTSIM,
HETOCPEJCTBEHHO CBSI3aHHBIM C IU(POBBIMU TEXHOJIOTHUSIMH, TAKUM KakK MpOTrpaMMHas
UHXEHepHs, uHPopMallMoOHHasi 0e30MacHOCTbh, WH(GOPMAIIMOHHBIE CHUCTEMBI U
TEXHOJIOTHH, MOOMJIBHBIE CUCTEMBbI U CETH, OOJIBbIIINE JJAHHBIE U MAIIMHHOE OO0y4YeHHUE,
MIPOMBIIUICHHBIA ~WHTEPHET BEIIECW, MCKYCCTBEHHBIM HHTEJUIEKT, TEXHOJOTUH
OeCrIpOBOJIHOM  CBSI3U, pPOOOTOTEXHHKA, KBAHTOBBICE  TEXHOJOTMH, CHUCTEMBI
pacnpeaenEéHHOro peecTpa, TEXHOJIOTUU BUPTYAJIbHON U JOMOJTHEHHON PEaJIbHOCTEMN.

OcHoBHas 11e51b U3y4eHus yueOHoro npeamera «Mudopmatuka» Ha yriy0iaéHHOM
YPOBHE CpeIHEro ooOImero ooOpa3oBaHus — oOOeCIeUYeHUE MaIbHEHIIEro pa3BUTHS
MH(POPMAITMOHHBIX KOMIIETEHIIMN 00y4aroerocs, ero roTOBHOCTH K KM3HU B YCIOBUSIX
pa3BuBaroIierocss MHGOPMAIMOHHOTO OOIIECTBA M BO3PACTAIONIEH KOHKYPEHIMH Ha
peiHKE Tpyaa. B cBs3u ¢ »tum u3ydenue umHdopmatuku B 10—11 kmaccax A0MKHO
00eCneunTh:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, OCHOBAHHOTO Ha TIOHUMAaHUU POJIU
nHpopMaTUKu, THHOPMAITUOHHBIX U KOMMYHUKAITMOHHBIX TEXHOJOTHI B COBPEMEHHOM
00IIIeCTBE;

c(hOpPMHUPOBAHHOCTH OCHOB JIOTUYECKOTO U aJITOPUTMUYECKOTO MBIIIJICHUS;

c(hOpMHUPOBAHHOCTh YMEHUH pa3nuvarh (GakThl U OIICHKU, CPABHUBATH OIICHOYHBIC
BBIBOJIbI, BHUJETh HX CBSI3b C KPUTEPHUSIMU OLECHUBAHUA U CBSI3b KPUTEPUEB C
OTPEICIEHHON CHUCTEMOM IIEHHOCTEH, MPOBEPSITh HA JOCTOBEPHOCTh U 0000IIATH
uH(pOpMaIHIO;

c(hOpPMHUPOBAHHOCTh TMPEACTABICHUN O BIUSHUU WH(DOPMAIMOHHBIX TEXHOJOTUN
Ha JKU3Hb 4YEJOBEKa B OOIIECTBE, IMOHUMAHUE COIMATBLHOTO, SKOHOMHUYECKOTO,
MOJIUTUYECKOTO, KYJIbTYPHOTO, IOPUIUYECKOTO, MPUPOJHOTO, SPrOHOMHUYECKOTO,
MEJIUIIMHCKOTO ¥ (PU3HOJIOTHYECKOT0 KOHTEKCTOB MH()OPMAIIMOHHBIX TEXHOJIOTHH;

OPUHATUE TPABOBBIX M ITHUYECKUX AacCHeKTOB HMH(POPMALMOHHBIX TEXHOJIOTHM,
OCO3HaHUE OTBETCTBEHHOCTH JIFOJIEH, BOBJIEYEHHBIX B CO3JAHME M HCIOJb30BAHUE
MH(GOPMALIMOHHBIX CUCTEM, PACIIPOCTPAHEHNE HHPOPMAIIH;

CO3J]aHUE YCJIOBUM [JIsi pa3BUTUS HABBIKOB Y4Y€OHOW, NPOEKTHOW, HAy4dHO-
UCCJIEIOBATEILCKOM M TBOPUYECKOM JAESATENbHOCTH, MOTHUBAIIMM OOyYaromuxcsi K
CaMOPa3BUTHIO.



B conepxanun yweOHoro mnpeamera «MH@opmaTHkay BBIIEISAIOTCS YEThIpE
TEMAaTUYECKHUX pa3zela.

Paznen «lludpoBass rpamMOTHOCTB» TIOCBAIIEH BOIPOCAM  yCTPOWCTBA
KOMIIBIOTEPOB U JIPYTUX 3JEMEHTOB LIU(PPOBOTO OKPYKEHUs, BKIKOYAsi KOMIIbIOTEPHBIE
CETH, UCIOJb30BAHUIO CPEJCTB ONEPAlMOHHOW CUCTEMBI, padoTe B cetu MHTepHET u
HCIIOJIb30BaHUIO0 HHTEPHET-CEPBUCOB, HHPOPMAIIMOHHOM 0€30MacHOCTH.

Paznen «Teopermueckue ocHOBbI HMHGOPMATHKHW» BKIIOYAET B ce0s
MOHSITUMHBIN annapat UHPOPMATUKH, BOIIPOCH! KOJUPOBaHUS HH(GOPMAIIUHU, U3MEPEHUS
MHPOPMALIMOHHOTO O0BEMA JIaHHBIX, OCHOBBI aIreOpbl JIOTUKH U KOMIIBIOTEPHOIO
MOJICIIMPOBAaHMUS.

Pazgen «AJaropurMbl M NPOrpaMMHUPOBAHHWE» HANPAaBIECH Ha pa3BUTHE
AITOPUTMHYECKOTO MBIIIJIEHUS, Pa3pabdO0TKy alrOpuTMOB M OLEHKY HX CJIOKHOCTH,
(GopMHpOBaHHE HABBIKOB peajM3alMd IPOrpaMM Ha S3bIKaX IPOrpaMMHUPOBAHUSA
BBICOKOT'O YPOBHSI.

Pasnen «MHpopManmoHHBIE TEXHOJOTHM» IOCBAIIEH BOIPOCaM IPUMEHEHUS
MH)OPMAIIMOHHBIX TEXHOJIOTMI, pEaNIM30BaHHBIX B MPUKIAJHBIX MPOTrPAMMHBIX
MPOJYKTaX W HHTEPHET-CEPBUCAX, B TOM YHCIE€ B 3aJadax aHaiau3a JaHHBIX,
MCIIOJIb30BaHNUIO 0a3 JaHHBIX U 3JIEKTPOHHBIX TAOJIUIL JIsl pELICHUS IPUKIIAJIHbBIX 33/]1a4.

B mnpuBeaénHom panee cogepxkaHuu ydeOHoro mnpeamera «MHpopmaTukay
KYpPCUBOM BBIJICJICHBI JOMOJHUTEIbHBIE TEMbI, KOTOPbIE HE BXOIAT B 00s3aTEIbHYIO
nporpamMmy OOy4Y€HHs, HO MOTYT OBbITh NPEIJIOKEHbl I H3YYEHUS OTAEJIbHBIM
MOTHUBHUPOBAHHBIM U CIIOCOOHBIM 00YYarOITUMCH.

VYrnyOn€HHbli  ypOBEHb  U3ydeHHUS  HMHGPOPMATUKU  PEKOMEHIyeTcs s
TEXHOJOTMYECKOro  mpoduis, OPUEHTUPOBAaHHOIO  HAa  HMH)KEHEPHYIO U
nHQOpMaMOHHYIO chepbl  AEATENbHOCTH. YTIyOJIEHHBIM ypOBEHb  M3YYECHHS
nH(pOpMATUKU O0ECHeYnBaET: MOATOTOBKY OOYyYarOUIMXCsl, OPUEHTUPOBAHHBIX Ha
CHEeMAIbHOCTY B 00JacTM HWH(OPMALMOHHBIX TEXHOJOTHUH U  HHXKEHEpPHBIC
CHEUUAIbHOCTH, YYacTHE B NPOEKTHOW M HCCJIENOBATEIBCKOW JIESITEIBHOCTH,
CBA3aHHOM C  COBPEMEHHBIMH  HAmpaBJICHUSIMH  OTpacid  HHPOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTUH, MOJATOTOBKY K YYacTHIO B OJMMIHMAZaX M claye
EanHoro rocy1apcTBEHHOTO SK3aMeHa 1o UH(POpMaTHKeE.

[TocnenoBarenbHOCTh M3yYEHUSI TEM B MIpelesax OAHOrO roja oOydeHHUs MOXKET
ObITh M3MEHEHa M0 YCMOTPEHHMIO YUMTENS NMpHU MOATOTOBKE pabodeil mporpaMMbl U
MOYPOYHOTO MJIAaHUPOBAHMUS.

OO611ee 4ynCI0 YacoB, PEKOMEHI0BAHHBIX JIJIs1 U3y4YeHus: nHpopmaTuku — 272 yaca:
B 10 kmacce — 136 ygacoB (4 vaca B Hememo), B 11 kmacce — 136 gacoB (4 vaca B
HEJIEITIO).



COILEPKXAHUE OBYUYEHUASA
10 KITACC

Hu¢poBas rpaMOTHOCTH

TpeOoBaHus TeXHUKH 0€30MAaCHOCTU U TMTHUEHBI MPU padOTe ¢ KOMIBIOTEpAMU U
JIPYTUMU KOMIIOHEHTaMU IIU(POBOTO OKPYKEHUSI.

[Ipununel paboThl KOMIBIOTEPOB U KOMIBIOTEPHBIX CHUCTEM. ApXUTEKTypa (HoH
Helimana. ABTOMaTMYECKOE BBIIIOJIHEHHE MporpamMMmbl mpoueccopoM. OneparuBHas,
MOCTOSIHHAsT W JIOJATOBpeMeHHass mnamsaTh. OOMEH JaHHBIMM C TOMOIIBIO IIIHH.
KonTposiepsl BHEMIHUX yCTPOUCTB. [IpsAMOii 1OCTyN K MaMsITH.

OCHOBHbBIE TEHJICHIIMM Pa3BUTHS KOMIIBIOTEPHBIX TexHojorui. [lapannenbHbie
BBIUKCIICHUA. MHoronpoueccopHbeie cuctembl. CynepkoMnblOTEphl. PacnpenenéHubie
BBIYMCIUTEIbHBIE CUCTEMBI U 00paboTKa OOJBIIUX JaHHBIX. MoOWIbHBIE LU(PPOBHIC
YCTpOMCTBA W HMX POJb B KOMMYHUKalUUsX. BCTpOEHHbIE KOMIIBIOTEPHI.
MukpokoHTpoJuiepbl. POO0TH3HpOBaHHBIE MPOU3BOJICTBA.

[IporpammHoe oOecrieueHre KOMIBIOTEPOB U KOMIBIOTEPHBIX CHCTEM. Buibl
MpOrpaMMHOro obecnedeHuss M UuxX HazHadeHue. (OCOOEHHOCTH MPOrpaMMHOTO
oOecrieueHuss MOOWIIbHBIX ycTpoicTB. IlapannensHoe nporpammupoBanue. CUCTEMHOE
nporpamMmHoe  oOecrnieyeHue. OrmnepanioHHbIE CUCTEMbI. YTUIUTHL.  JlpaiiBepbl
ycTporcTB. UHCTAIISIIMS M IEMHCTAIUISIUS TPOrPAMMHOTO 00eCTieYeHUSI.

QaitnoBbie cucteMbl. [IpuHIUMNBI pa3MmenieHUss ¥ UMEHOBaHUsA (ailioB B
nojroBpeMeHHor namatu. [abiaonsl Ay onucanus rpynn ¢anios.

[Iporpammuoe obGecrnieuenue. JIuieH3upoBaHUEe MPOrpaMMHOIO OOECHeYeHUs U
nugpoBbIx pecypcoB. [IpomnpuerapHoe u cBOOOAHOE NIPOrpaMMHOE OOecIeYeHHE.
KoMmmepueckoe 1 HEKOMMEpPYECKOE HCIOJIb30BAHUE MPOrPAMMHOTO OOECTeUeHUs U
uudpoBbIX pecypcoB. (OTBETCTBEHHOCTb, YCTAHABIMBAaEMas 3aKOHOJATEIbCTBOM
Poccuiickon  ®enepanuu 32 HENPAaBOMEPHOE  MCIIOJIB30BAHUE  IPOrPAMMHOTO
oOecrieueHus U HU(POBBIX PECYPCOB.

[IpyHIMOBI TOCTPOEHUST W AamNNapaTHbIE KOMIIOHEHTbl KOMIIBIOTEPHBIX CETEHl.
Ceteble mpotokoiibl. CeTh NHTEpHET. Anpecanus B cetu MuTepHet. [IpoTokombl cTeka
TCP/IP. CucteMa TOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha moaceTH ¢ NOMOIIBIO Macok Toxacerer. CereBoe
agMuHucTpupoBanue. [lomydeHue AaHHBIX O CETEBBIX HACTPOMKax KOMIIbIOTEpA.
[TpoBepka HanuuMs CBA3M C y370M ceTu. OnpeenaeHue MapupyTa IBUKEHUS MAKETOB.

Bunsr JIeSTEJILHOCTU B ceTu HNuTtepHer. CepBucsel HNuTepnera.
['eoundopManmonHbie cHUCTEMbl. [ '€0JOKAIMOHHBIE CEPBUCHI PEATBLHOTO BPEMEHU
(Hanpumep, JOKauMsg MOOWJIBHBIX  TEJNE(POHOB, OINpPEACICHUE 3arpyKEHHOCTH
aBTOMAruCTpajeil), HHTEPHET-TOPTOBIISA, OpOHUPOBaHUE OMIIETOB M TOCTUHUII.



['ocynapcTBeHHbIE AJEKTPOHHBIE CEpBUCHI M ycayrd. CouuanbHble CE€TH —
OpraHu3alys KOJUIEKTUBHOI'O B3aMMOJEHCTBUS U OOMeHa JaHHbIMU. CeTeBON ITHKET:
mpaBuja TOBEACHUS B KuOeprnpocTpancTBe. [IpoOiema MOMIMHHOCTH TMOTYyYE€HHON
uHpopMaruu. OTKpbITbIE 00PAa30BATEIBHBIE PECYPCHI.

TexHOreHHblE W SKOHOMMYECKHE YIPO3bl, CBSI3aHHBIE C HCIOJIb30BAaHUEM
WH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX ~ TeXHOJNIOTUNA. OO0mue mpoOsieMbl  3aIIUTHI
uHpopManuu U UHPOpMAIMOHHON OGe3omacHocTH. CpeacTBa 3alUThl MHQOpPMAIMK B
KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX M aBTOMATU3MPOBAHHBIX HH(POPMAIIMOHHBIX
cucremax. [IpaBoBoe obecnieueHne HHPOPMALTMOHHONW OE30IaCHOCTH.

IIpenoTBpamenue HECaHKIIMOHUPOBAHHOTO JocTyna K JUYHON
KOH(UIEHIMATIbHON WH(OpMAlUKU, XpaHALIECHCS HAa MEPCOHAIBHOM KOMIIBIOTEpE,
MOOWJIBHBIX yCTPOMCTBax. BpenoHOCHOE mNporpaMMHOE OOECIEYeHHE U  CIIOCOObI
O00psObI ¢ HHMM. AHTHBUpPYCHbIE Mporpammbl. OpraHuzanus JUYHOTO apXHBa
uHpopmanuu. PezepBHoe konupoBanue. [laponpHas 3ammra apxusa.

[udpoBanue naHHbIX. CUMMETpUYHBIE M HecMMMeTpuuHble mU@pbl. HIudpsl
npoctoi 3amenbl. udp Lezapsa. [Hudp Buxenepa. Anroputm mudposanus RSA.

Teoperuyeckne 0CHOBbI HHPOPMATUKH

Wudpopmanus, nanuele u 3HaHusA. WMH}opmanmoHHbIE mpolecchl B MNPUPOJE,
TEXHHUKE U OOIECTBE.

HemnpepbiBHbIE H  AUCKPETHBIE BEIUMYMHBI M  curHaibl. HeoO0xoaumocTsb
JUCKpEeTU3alMK MHPOpMAalK, MpPeJIHAa3HAYCHHOM [JIsl XpaHEHWs, Mepenayd |
00paboTKH B IIU(POBBIX CUCTEMAX.

JIBouuHoe  KoxuMpoBaHWE.  PaBHOMEpHbIE M HEpPAaBHOMEPHBIE  KOJBI.
JlekonupoBaHue COOOIIEHUHM, 3alMCaHHBIX C MOMOUIbI0 HEPAaBHOMEPHBIX KOJIOB.
Ycnosue @ano. [ToctpoeHne 0JHO3HAYHO JIEKOAUPYEMBIX KOJOB C MOMOIIBIO JIEPEBA.
Eaununel u3Mmepenus koauuectBa HH(opManuu. AlaBUTHBIM NOAXOA K OILICHKE
KOJM4eCcTBa HHGOPMAIIHIH.

Cucrempl cuucinenusi. Pa3BépHyTas 3amuch IeIbIX M JPOOHBIX YHCENT B
MO3ULIMOHHON cucteMe cuucineHus. CBONCTBa MO3UIIMOHHOW 3alUCH  YHUCJa:
KOJIMYECTBO LU(p B 3amHUCH, MPU3HAK JACIMMOCTH YHCJIa HA OCHOBAHHME CHUCTEMBI
CUMCIICHUS. AJTOPUTM MEpeBOja LIEJIOro 4uciia u3 P-uyHOUM cucTteMbl cuucieHus B
JECATUYHYI0. AJTOPUTM TIEPeBOJa KOHEUHOM P-w4HOW ApoOM B NECSITHYHYIO.
ANTOpUTM mIEpeBoJia LEIOro Yuciaa U3 JECATHYHOM CUCTEMBI CUMCIIEHHS B P-muHYIO.
[lepeBoa KOHEYHOW JecATHUYHOM ApoOu B P-uunyro. J[BowuHas, BOCbMepUYHas W
IIECTHAALATEPUYHAs] CHCTEMbl CUMCIEHHS, CBA3b MEXAYy HUMHU. ApudmeTnueckue
Olepalyy B MO3UIMOHHBIX CUCTEMAX CUMCICHUS. TpornyHas ypaBHOBELIEHHAs CUCTEMaA
CUMCJICHH. [[BONYHO-AECATUYHAS CUCTEMA CUUCIICHUS.

Koauposanue texcroB. Koguposka ASCIL. OnHobaitTHeie KonupoBkH. CTaHaapT
UNICODE. Koauposka UTF-8. Onpenenenne naGopMaiioHHOro 00béMa TEKCTOBBIX
COOOIIEHUH.



KoanpoBanue mzobOpaxenuii. Onenka WHOOPMAIIMOHHOTO 00BbEMA TpadUuecKux
JAHHBIX NPHU 33JaHHBIX pPa3pelleHMH W TIayOWHEe KOAUpOBaHMs LBeTa. L[BeToBbIE
mozenu. BekrtopHoe komupoBanue. Popmarel Tpaduyeckux (¢ainoB. TpéxmepHas
rpaduka. @pakranpHas rpaduka.

KoaunpoBanue 3Byka. OneHnka HHGOPMAIMOHHOTO 00bEMA 3BYKOBBIX JaHHBIX IPH
3aIaHHBIX YaCTOTE AUCKPETU3ALNH U PA3PSAHOCTH KOAUPOBAHUS.

Anrebpa gmoruku. [loHsitue BbICKa3biBaHUS. BbIckasbiBaTenbHbIE  (HOPMBI
(npenukatsl). KBaHTOPBI CyI11€CTBOBAHUS M BCEOOITHOCTH.

Jlornyeckue omnepanuu. TaOiauibl MCTUHHOCTH. JIOrMYecKuEe BBIPAKEHUSI.
Jlornueckue ToxzaecTBa. Jloka3aTeabCTBO JOITMUECKUX TOXKJIECTB C MOMOIIBIO TAOJIHIL
HMCTHUHHOCTH. JIOrM4eckue ornepannuy U ONepanny HaJl MHOKECTBAMH.

3aKkoHBl anreOpbl JIOTUKH. OKBHUBAJICHTHBIE MPEOOpa30oBaHUS JIOTHYECKUX
BbIpaXeHUH. Jlornueckue ypaBHEHHs U CUCTEMbI YPABHEHU.

Jlornueckue (yHKUMU. 3aBUCUMOCTb KOJMYECTBA BO3MOMKHBIX JIOTMUECKUX
(YHKLHIA OT KOJIMYECTBA apryMeHTOB. [10oIHbIE CUCTEMBI JIOTHYECKUX (DYHKIIHIA.

Kanonnueckue popmbl oruueckux BolpaxkeHuil. CoBeplIeHHbIE JU3bIOHKTUBHBIE
U KOHBIOHKTHBHBIE HOPMAJIbHBIE (DOPMBI, ANTOPUTMbI MX MHOCTPOEHUS MO TaOIUIE
UCTUHHOCTH.

Jlormyeckue 92JIeMEHTBI B cocTaBe Komimblotepa. Tpurrep. Cymmarop.
MHoropaspsaneii  cymmarop. I[locTpoeHne cxeM Ha JOTMYECKHX JJIEMEHTax IIo
3aJaHHOMY JIOTUYECKOMY BBIP@KEHHIO. 3alUCh JIOTHYECKOTO BBIPAXKEHHUS IO
JIOTUYECKOM CXEME.

[IpeacraBneHre LENbIX YHCEd B MaMIATH KomibroTepa. OrpaHMYEeHHOCTh
ZYara3oHa 4ucell pyu OTPaHUYECHUM KOJIMYECTBA pa3psanoB. Ilepenonnenue paspsaaHon
ceTKH. be33HakoBEIC M 3HAKOBBIC JaHHBIC. 3HAKOBELIA OUT. [|BOMYHBIN JOMOTHUTSILHBIN
KOJI OTPULATEIbHBIX YHCEIL.

[TobutoBble  sormueckue  omeparuu. Jlornueckwii, apupMeTHYECKUd U
nukandeckuii  casurd.  [lludpoBanme ¢ moMompl0  MMOOMTOBOM  omeparuu
«uckmoyaroniee NJIN».

[IpencraBiieHre BEMIECTBEHHBIX YHCEN B MAMATH KOMIIBIOTEPA. 3HAYAIIAS YaCTh U
MOpSIIOK YKciia. J{Mama3oH 3HAaueHUW BenlecTBEHHbIX uuces. [IpobiieMbl xpaHeHUs
BEIIECTBEHHBIX YHUCEJ, CBSI3aHHBIE C OIPAHMYECHUEM KOJIMYECTBA  Pa3psiOB.
BroinmonHenue omnepanuii ¢ BEIIECTBEHHBIMM YHWCJIAMM, HAKOIUIGHHE OIIMOOK MpU
BBIYMCIICHUSIX.

AJITOPUTMBI M IPOTPAMMHMPOBAHHE

OmnpeneneHre BO3MOXKHBIX PE3yJIbTaTOB PAa0OTHl MPOCTEHIINX aJTOPUTMOB
VOPABJICHUS HUCHOJHUTEISIMA M BBIYUCIUTENBHBIX anroputmoB. OnpeneneHue
MCXOJIHBIX JAHHBIX, IPU KOTOPBIX AITOPUTM MOXET JaTh TPEOYEMbIi pe3yJIbTar.



Ortanbl pelieHus 3aJad  Ha KoMmmbloTepe. MHCTpyMeHTanpHbBIE CpencTBa:
TPAHCIATOP, OTJIATUMK, TPOGUIMPOBIIMK. KOMIMIALNA M UHTEPIPETALUS TPOTPaMM.
BupryanbHble MalluHBI.

WuTerpupoBanHass  cpena  pa3paboTku.  MeToapl  OTIaAKM — IpOTrpamM.
Hcnonp3oBaHue TpaccupoBOYHbIX Tabmuu. Otnanounslii  BeiBOA. [lomiaroBoe
BBITIOJIHEHUE NTporpaMmel. Touku octanoBa. [IpocMoTp 3HaYEHUN IEPEMEHHBIX.

A3pik  mporpammupoBanus  (Python, Java, C+4++, C#). Tunsl paaHHBIX:
LIEJIOYUCIICHHBIC, BELIECTBEHHBIC, CHUMBOJIbHBIC, JIorndeckue. Bersnenus. CnoxHble
ycioBud. Llukinel ¢ ycnoBuem. I[luknbl 1mo mnepeMeHHOM. B3anmo3ameHseMOCTb
pa3IMYHBIX BUAOB IUKIOB. IHBapuaHT nukia. CoCTaBIEHHE HUKIIA C UCIIOJIB30BAaHUEM
3apaHee ONpeeIEHHOr0 MHBapHaHTa [UKIIA.

JlokyMeHTHpOBaHue mnporpamm. Mcnonb3oBanne kommeHTapueB. lloaroroska
ONMCAaHMS MPOrPAMMbI U HHCTPYKIIMH JUJIS IOJIB30BATEIIS.

AnroputMbl 00paOOTKM HaTypalbHBIX YMCEJ, 3alMCAHHBIX B IMO3UIIMOHHBIX
CUCTEMaxX CUHCIEHUs: pa3OMEHHe 3alKiCH 4Yucia Ha OTIEIbHbIE LHHU(PHI, HAXO0XKIACHHUE
CYMMBI U ITpOU3BeeHUA LU(Dp, HAXOKICHUE MAKCUMAJIBHON (MUHUMAIbHOW) HU)pPHI.

HaxosieHne Bcex MpOoCThIX YKCEell B 3aJJaHHOM Auana3oHe. [IpencraBienue uncna
B BU/JIe HA0Opa MPOCTBHIX COMHOKUTENEH. AITOPUTM OBICTPOTO BO3BEACHUS B CTEIICHb.

OO0paboTka AaHHBIX, XpaHsAuwmxcs B ¢ainax. TexcToBble W TBOWYHBIC (DAMIIBI.
daiinoBeie nepemMeHHbIe ((ainoBelie ykazaTenu). Urenue u3 Qaitna. 3anuce B daii.

Pa3ouenune 3amaum Ha moxazagaud. lloamporpammel (mpouenypbl U (YyHKUIHH).
Pexypcus. PekypcuBHbie 00beKTHI ((pakTainsl). PekypcuBHbIE Mponieaypsl U PYHKITUH.
Hcrnonbs3oBaHue cTeKa U1l OpraHU3aliyd PEKYPCUBHBIX BBI30BOB.

Hcnonp3oBanne  CcTaHIapTHOM  OWMONMOTEKM  si3bIKa  MPOTPaMMHUPOBAHUSI.
[ToaxmtoueHne OMOIMOTEK MOANPOrPAMM CTOPOHHHUX MPOM3BOAUTENEH. MOIyIbHBIN
MPUHIUI TOCTPOCHUS IPOTPAMM.

Uucnennpie MeToapl. TouHOe W MpUOMMKEHHOE pelieHus 3aaun. YuClIeHHbIe
METOJIbl pEeIECHUsl YpaBHEHHWiI: MeTox mepedopa, METOJI TMOJOBHUHHOIO JIE€JICHHUS.
[Tpubnmx€HHOe BBIYKMCICHUE JIMH KPUBBIX. Bbluuciaenue 1omaaet ¢uryp c
MOMOILIbIO YUCJIEHHBIX METOAOB (METOJ MPSIMOYTOJBHUKOB, MeToa Tpamneuuii). [louck
MakcumMyma (MuHUMyMa) GYHKIMM OJIHOM MEPEMEHHON METOJOM MOJOBUHHOTO
JEJICHMUS.

OOpaboTka  CHUMBOJBHBIX  JIaHHBIX.  BcTpoeHHBIE — (QyHKIMH  s3bIKA
MPOTPAaMMHUPOBAHUs [IJII OOpPaOOTKH CHUMBOJBHBIX CTPOK. AJNTOPUTMBI 00paOOTKH
CHUMBOJIBHBIX CTPOK: MOJACYET KOJMYECTBA IMOSBICHUM CHMBOJIa B CTPOKE, pa3OHeHUE
CTPOKM Ha CJOBa MO NPOOETbHBIM CHMBOJIAM, MOWUCK TOACTPOKH BHYTPH JaHHOU
CTPOKH, 3aME€Ha HAWJEHHOM NOACTPOKM Ha APYryl0 CTpOKy. ['eHepanusa Bcex ClOB B
HEKOTOpOM ani(paBUTE, YAOBIETBOPSIONIIMX 3aJaHHBIM orpaHudeHusM. [IpeoOpa3zoBanue
YuCJla B CUMBOJIBHYIO CTPOKY U 0OpaTHO.



MaccuBpl ®  TIOCIEIOBATEIBPHOCTH  YWCeN.  BpruuciaeHne  0000MIEHHBIX
XapaKTEPUCTHK 3JIEMEHTOB MAacCHMBa WJIM YHUCJIOBOW IOCJIENI0BATEIBHOCTH (CYMMBI,
MPOM3BENCHUS, CPEIHEro apu(PpMETHUYECKOr0, MHUHUMAIBHOTO W MaKCHMAaJIbHOTO
AJIEMEHTOB, KOJMYECTBA DJIEMEHTOB, YJIOBJICTBOPSIONIMX 3aJaHHOMY YCJIOBHIO).
JIMHENHBIN ITOXUCK 3aJaHHOTO 3HAYEHUs B MACCUBE.

CopTupoBKa OJHOMEpPHOro Maccua. IIpocTeie METOIBI COPTUPOBKU (METOA
y3bIpbKa, METOJ BbIOOpa, COPTUPOBKA BcTaBKamu). CopTupoBKa ciausHueM. beictpas
coptupoBka maccuBa (anroputm QuickSort). JIBOMUHBIN MOUCK B OTCOPTHUPOBAHHOM
MacCCHBE.

JIBymMepHbBIe MacCUBBI (MaTpHUIIbl). AJTOPUTMBI 00PaOOTKH JBYMEPHBIX MAaCCHUBOB:
3all0JIHEHUE JBYMEPHOIO YHWCJIOBOTO MAacCHBa II0 3aJaHHBIM IIPAaBWIAM, ITOMCK
AJIEMEHTAa B JIBYMEPHOM MAaCCHUBE, BBIYUCJIEHHE MakcUMyma (MUHUMYMa) U CYMMBI
AJIEMEHTOB JIBYMEPHOTO MAaCCHBa, MEPECTAHOBKA CTPOK M CTOJOIIOB JIBYMEPHOTO
MAacCCHBa.

NupopmanuoHHbIC TEXHOJIOIHH

TekctoBeiii mpoueccop. PenaktupoBanue u QopmartupoBanue. IlpoBepka
opporpapuum u rpammatuku. CpencTtBa MNOMWCKA W aBTO3AMEHBI B TEKCTOBOM
npoueccope. Mcnons3oBanue ctuwieil. CTpyKTYpUpPOBAaHHBIE TEKCTOBBIE JIOKYMEHTHI.
CHocku, ornaBienne. KommekTuBHas pabora ¢ JAOKyMEHTamMH. HHCTpyMeHTHI
pELEH3UPOBaHUs B TEKCTOBBIX Mpolueccopax. Obnaunbie cepBUCHI. JenoBas nepenucka.
Pedepar. IlpaBuia nMTHpOBaHUS HMCTOYHUKOB M OdopmiieHHs OuOImorpaduyeckux
cceutok. OdopmiieHne crnucKa JUTepaTypbl. 3HAKOMCTBO C KOMIBIOTEPHON BEPCTKOM
Tekcta. TexHudeckue cpeacrtsa BBoAa Tekcra. (Cnenuanu3upoBaHHBIE CPEICTBA
pPEIaKTUPOBAHUs MaTEMAaTUYECKUX TEKCTOB.

AHamm3 paHHbIX. OCHOBHBIE 3aaud aHAJIM3a JAHHBIX: IPOTHO3UPOBAHUE,
KJaccu(ukanus, KiacTepusalus, aHalu3 oTKJIoOHeHuH. [locienoBaTenbHOCTD pelIeHUs
3a/lady aHalu3a JaHHBIX: COOp TMEpPBUYHBIX [aHHBIX, OYMCTKA M OIICHKAa KadecTBa
JAHHBIX, BHIOOp W/WJIHM TOCTPOSHHE MOJIEIH, MTpeoOpa30BaHUEe JTAHHBIX, BU3yaHU3aIlHs
JNAHHBIX, UHTEpHOpeTalns pe3ynbTaroB. [I[porpaMmHbIe CpeacTBa U MHTEPHET-CEPBUCHI
IUIsl 00pabOTKU M TpEACTaBICHUS NaHHbIX. bosbiive nanHele. MamumHHOE 00y4YeHue.
HNHTeIueKkTyabHbli aHAJIN3 TAHHBIX.

AHanu3 JaHHBIX C TIOMOUIBI0 AJIEKTPOHHBIX TaOiwmil. BeuucieHne CyMMbl,
cpenHero apudmeTudeckoro, HawOOIBIIETO (HAMMEHBIINETO) 3HAYCHUS JgUana3oHa.
Beruucnenne koddduiirieHTa KOppeNAlMH JBYX psiioB  JaHHbIX. [loctpoenue
CTOJIOUATHIX, JIMHEWYAThIX U KpyroBbix auarpamm. Iloctpoenue rpagukoB (QyHKIUI.
[TonGop nuHuYM TpeHaa, pelieHre 3aa4 MPOrHO3UPOBAHHSL.

YucneHHoe perieHne ypaBHeHH ¢ TOMOIIbI0 og0opa napamerpa. OnTumMu3aius
KaK TMOMCK HAWIy4IIero pEIIeHWs B 3aJaHHBIX YyciaoBusix. llemeBas QyHkus,
orpanuueHus. JIokanbHbIE M TJIOOATBHBI MUHUMYMBI II€JIeBOM (GyHKIMH. Perenue
3a/lay ONTUMH3ALMHU C TOMOIIBIO 3JIEKTPOHHBIX TAOJIHII.
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Teopernueckne 0CHOBbI HHPOPMATHKHU

Teopetnueckne TOIXOABI K OIEHKE KOJIWYECTBA HMHQPOpMAIMH. 3aKOH
agmutuBHocTd uHGMopmaru. Dopmyna Xaptnu. HWHbopmanuss U  BEpOSTHOCTD.
®opmyia IllenHoHa.

Anroputmbl cxxkatusi 1aHHbIX. Anroput™m RLE. Anroputm Xaddmana. Anroputm
LZW. Anroputmsl cKaTHsl JaHHBIX C TOTEPSIMH. Y MEHBIIIEHUE TITyOHHBI KOJIUPOBAHUS
uBera. OCHOBHBIE Uaeu anroputMoB cxatus JPEG, MP3.

CkopocTh  mepefayd  JaHHBIX. 3aBUCUMOCTb  BPEMEHM  MEpeladyd  OT
uH(popMaIMOHHOTO O00BEMA JAaHHBIX U XAPAKTEPUCTUK KaHala CBs3U. [IpudnHbI
BO3HMKHOBEHHUs OIIMOOK IMpH nepenade JaHHbIX. Kozbl, MOo3BOIsIONIME 0OHAPYKUBATh
Y MCHPABIIATHh OIIMOKH, BO3HUKAIOIIWE MPU Mepeaade JaHHbIX. PaccTossHue X3MMHHTa.
Konuposanue ¢ noroperreM 6utoB. Kojasl XomMMuHra.

Cucrembl. KomnoHeHTsl cucTeMbl U UX B3auMojencTBue. CUCTEMHBIH 3PQexT.
VYrpasienue kak HHGOpMauoOHHBIN nporecc. OOpaTHas CBSI3b.

Mogenu u wmonenupoBanue. llens moaenupoBanusi. COOTBETCTBHE MOJECTU
MOJCIIUPYEMOMY OOBEKTY WM Tpoleccy, Leau MozaenupoBaHus. Dopmanusarus
MIPUKIIAJIHBIX 3a]1a4.

[IpeacraBnenue pe3yabTaTOB MOACIUPOBAHUS B BUIE, YIOOHOM JJIsi BOCIIPHUSITHS
yesnoBekoM. ['paduueckoe nmpeacTaBIeHUE TaHHBIX (CXEMbI, TaOIHIIbI, TpaduKn).

I'padsl. OcHoBHBIE mTOHATUA. Bunel rpagos. Onucanue rpadoB ¢ MNOMOIIBIO
MaTpull  CMEXHOCTH, BECOBBIX MAaTpHUll, CIOUCKOB CMEXHOCTU. PelieHue
AITOPUTMHYECKHUX 3a/1a4, CBSI3aHHBIX C aHAJIU30M TIpadoB (IMOCTpOECHHE ONTUMAIBLHOTO
MyTH MEXIYy BepIIMHAMH rpada, ompeeicHue KOIUYECTBA PA3IMYHBIX MyTeH MEXITy
BEpUIMHAMU OPUEHTHUPOBAHHOTO AIIMKINYECKOTO rpada).

HepeBbs. bunapnoe nepeBo. JlepeBbst mnoucka. CrocoObl 00Xxojaa jAepeBa.
[IpencraBienne apudMeTHIECKUX BHIpAXKCHUHN B BHUJIE AepeBa. [[UCKpeTHBIE UTPBI ABYX
UTPOKOB ¢ moHoM nHopMmanuei. [loctpoenue nepesa nepedbopa BapuaHTOB, ONTUCAHUE
CTpaTeTUH WUTPbl B TAOIUYHOW (opMe. BBIUTPHINTHBIE W MPOUTPHIITHBIC TTO3HIIHH.
Beirpeliiabie cTpaTeruu.

CpencTBa HMCKYCCTBEHHOrOo HHTe/uiekTa. CepBUCHI MAIIMHHOTO I[epeBoAa H
pacnio3HaBaHusi yCTHOW peun. KorHUTHBHBIE cepBUCHL. MaeHTUUKAIMS W TOWCK
n300paxeHuit, pacrnosznaBanue auil. CamooOyuaromuecsi CUCTEMBI. VICKyCCTBEHHBIM
MHTEJUIEKT B KOMIBIOTEPHBIX Hrpax. Vcrnoiap30BaHHE METOAOB HMCKYCCTBEHHOI'O
MHTEJVIEKTa B OO0y4arolux cucremax. Mcrnonb3oBaHWEe METOJ0B HCKYCCTBEHHOTO
UHTEIEKTa B  poOoTorexHuke. Murtepuer Bemed. IlepcrieKTHBBI — pa3BUTHS
KOMIIBIOTEPHBIX MHTEJUIEKTYaJIbHbIX cucTeM. HellpoHHbIE ceTH.

AJITOPUTMBI H IPOTPAMMMPOBAHHE



®opmanmzanys MOHATUA anroputma. MammHa TreOpUHIa Kak YHHMBEPCAJIbHAs
Mozenb Beruucnenuu. Tesuc Yépua—TwropuHra.

OneHka CJIOXKHOCTH BblYMCIHEHHI. Bpemsa paGoTel u 00BEM HCHONB3yeMOM
naMsATH, UX 3aBUCUMOCTBh OT pa3Mepa HCXOIHBIX JaHHBIX. OIEHKAa aCMMIITOTHYECKOU
CJIO)KHOCTH aJITOPUTMOB. AJTOPUTMBI MOJIMHOMHUAIBHOM CIIOKHOCTH. IlepeGopHsbie
anroputMbl. IIprMepbl pas3IUYHBIX ANrOPUTMOB PEHICHHS OJHOM 3aJaud, KOTOphIE
UMEIOT Pa3JINYHYIO CIOKHOCTb.

ITouck MpoCTBIX YMCEN B 33JaHHOM JHMAMA30HE C MOMOLIBIO AJITOPUTMA «PEILIETO
OpaTtocheHay.

MHoropa3psiaHble Leible YUCIIa, 3a7ja4i JUIMHHON apu(MEeTHKN.

CrnoBapu (accouuaTUBHBIE MAacCUBBI, 0TOOpaxeHus1). Xau-radnuipsl. [Toctpoenue
an(paBUTHO-4aCTOTHOTO CJIOBAPS AJIA 3aJaHHOTO TEKCTA.

Crexku. AHanM3 NPaBUIBHOCTH CKOOOYHOTO  BbIpaKeHHUs. Bpruncienue
apu(pMEeTUYECKOTO BBIPAXKEHNUS, 3a[IMCAHHOTO B MOCTPHUKCHON hopme.

Ouepenn. Mcnionp3oBanue ouepean il BPEMEHHOTO XPAHEHHS JAHHBIX.

Anroputmbel Ha rpadax. IlocTpoeHre MHHMMaIBHOTO OCTOBHOIO JE€peBa
B3BELIEHHOTO CBA3HOIO HEOpUEHTHpoBaHHOro rpada. KomuyecTBo pa3nuyHbIX myTeil
MEX/1y BEpIIMHAMH OPUEHTHPOBAHHOTO allMKIMYECKOro rpada. Anroputm JeikcTpsl.

epeBps. Peanusauus aepeBa ¢ HNOMOLIBIO CCBUIOYHBIX CTPYKTYp. JBOMYHBIE
(bunapnsie) gaepeBbs. IlocTpoeHue nepeBa i 3aJaHHOTO  apUMETHUYECKOTO
BbIpaXEeHMs. PexypcuBHBIE alropuT™bl o0xona jaepeBa. lcmonb3oBaHue cTeka U
odepenu s 00xoxda IepeBa.

JluHaMu4yecKkoe MpOrpaMMHUPOBAHME KAaK METOJ PELICHMs 3aady C COXPaHEHUEM
IIPOMEKYTOUHBIX PE3YJIbTATOB. 3a/auyd, peUlaéMble C MOMOLIBI0 JAUHAMUYECKOTO
MPOTrpaMMUPOBAHUS: BBIUYMCIECHUE PEKYPCUBHBIX (YHKLIMMA, MOJICYET KOJUYECTBA
BApUAHTOB, 33J1a4H1 ONTUMHU3AIUY.

[TonsitTue 00 OOBEKTHO-OPUEHTUPOBAHHOM TporpaMmupoBaHud. OOBEKTH U
kinaccel. CBoiictBa W MeToAbl 00BEeKTOB. OOBEKTHO-OPHUEHTHPOBAHHBIN aHAIM3.
Pa3paboTka mnporpaMM Ha  OCHOBE  OOBEKTHO-OPUEHTUPOBAHHOIO  MOJXOJA.
WNukancynsuus, HacaeA0BaHUe, MOIUMOphU3M.

Cpensl  ObicTpoit  pazpaboTku mnporpamM. [IpoektupoBanue wuHTepdeiica
noJib30BaTeNsl. VCnoap30BaHUE TOTOBBIX YINPABIEMBIX 3JIEMEHTOB ISl TOCTPOECHUS
uHTepdeiica.

00630p s136IKOB TporpamMmupoBanus. [loHsATHE 0 MapagurMax NporpaMMUpPOBaHUSI.

HNudopManuoHHbIE TEXHOJOTMH

Otanbl KOMIBIOTEPHO-MAaTEMAaTUYECKOTO MOJEIMPOBAHUA: IMOCTAHOBKA 3a/layH,
pa3paboTKka MOJENTH, TECTUPOBAHHE MOJAENH, KOMIBIOTEPHBINH IKCIEPUMEHT, aHAJIN3
pE3yNbTATOB MOJAEIUPOBAHHUS.

Jluckpertuszaumss IIpd  MATEMAaTHYECKOM  MOJEIMPOBAaHUM  HENPEPBIBHBIX
npoueccoB. MonenupoBaHue ABMKEHHUA. MoAeIUpoBaHUE OMOJIOIMYECKHX CHUCTEM.



MaremaTuyeckue MOJIETM B DKOHOMHUKE. BBIUMCIHUTENbHBIE HAKCIEPUMEHTHI C
MOJEISMH.

O06paboTKa pe3yIbTaTOB AKCIIEpUMEHTa. MeTo HauMeHbIUX KBaapaToB. OrieHKa
YHUCJIOBBIX IapaMeTPOB MOJIETUPYEMbIX OOBEKTOB M IMpoiieccoB. BoccraHoBneHue
3aBUCHUMOCTEH MO pe3yJIbTaTaM 3KCIIEPUMEHTA.

BepositHOCTHBIE MOJIEIIU. Mertonsl Momnre-Kapuo. NmuranmonHoe
MozenrpoBaHue. CUCTEMBI MaCCOBOIO OOCITYKUBAHHUS.

Tabnuunble (pensMOHHBIC) 0a3bl TaHHBIX. TabauIla — MpeaCTaBICHUE CBEICHUI
00 omHoTHHHBIX 00BekTax. Ilomne, 3amucek. Kirou tabmmipel. PaboTa ¢ roroBoii 0a3oit
JaHHBIX. 3arojHeHue 0a3bl JaHHBIX. [loMck, copTupoBka W (uIbTpanus IJaHHBIX.
3anpockl Ha BBIOOPKY JaHHBIX. 3ampochl C MapaMeTpaMu. Bpluucisiemble Moas B
3ampocax.

MHoroTabiuuHbie 0a3bl JaHHBIX. THIBI CBS3ed Mexay Tabiauiiamu. BHemHwuit
kito4. [{enocTHOCT 6a3bl TaHHBIX. 3aIPOCHl K MHOTOTAOJIMYHBIM 06a3aM JaHHBIX.

NurepHer-npunoxenus. [loHATHE O CEpBEpHOM M KIMEHTCKOM YACTAX CauTa.
TexXHOIOTUS «KJIMEHT — CEPBEP», €€ TOCTOMHCTBA U HeHocTaTKu. OCHOBHI si3bika HTML
n kackaaHeix Tadmun ctuwiei (CSS). Cuenapuu Ha si3bike JavaScript. @opMbl Ha BeO-
CTpaHulIIE.

Pa3mernienue BeO-caitToB. Yciayra xoctuHra. 3arpyska ¢aiaoB Ha CailT.

BBonx wu300pakeHUM € MCHOJB30BAaHUEM pPa3IUYHbIX LU(POBBIX YCTPOUCTB
(udpoBbIX (oToanmapaToB M MHKPOCKONOB, BHJIEOKAMEpP, CKAaHEPOB M JIPYTUX
ycTpoiicTB). ['paduueckuii pemaktop. Paspemenue. KanpupoBanue. Hcnpapnenue
[EPCIIEKTUBBI. I'mcrorpamma. Koppexuuss  ypoBHei, KOppEeKIMs  lBETa.
OO6eciBeunBaHue BETHBIX M300paxenuit. Petymb. PaboTa ¢ o6nactamu. OUmbTpshl.

MHuorocnoiiable u3o0pakenusi. TekcroBele cinou. Macka cnosa. Kananbl
Coxpanenue BbigeneHHON oOnactu. [loaroroBka wiuIrOCTpanuii ajis  BeO-CaTOB.
AHMMHPOBaHHBIE N300pAKEHUS.

Bekropuas rpaduka. [lpumurtuBel. 3MmeHeHue  mopsaka  DJIEMEHTOB.
BripaBHuBanue, pacnpenenenue. [pynnupoBka. Kpusie. ®DopMmarbl BEKTOPHBIX
pucyHkoB. Mcnonb3oBanue KOHTYpoB. BekTopuzaius pacTpoBbIX H300paKEHUN.

[IpyHIMIOBI TOCTPOECHUS U PENAKTUPOBAHUS TPEXMEPHBIX Moneneid. CeTouyHble
Monenu. Marepuanel.  MonpenupoBaHHEe ~ MCTOYHUMKOB  OCBelleHUsA.  Kamepsl.
AnnutuBHble TexHosioruu (3D-npuntepsl). [loHATHE O BUPTYaJbHOM pPEATBHOCTH H
JOIIOJTHEHHOU PEaJIbHOCTH.
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MHO®OPMATHUKE (YIJIVBJIEHHBIMI VPOBEHL) HA YPOBHE CPEJIHEIO
OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH O0YYarOlUXCs
PYKOBOJICTBOBAThCSI C(POPMUPOBAHHON BHYTPEHHEH NO3UIUMEH JIMYHOCTH, CHUCTEMOMN
IIEHHOCTHBIX OPHCHTAINM, TTO3UTUBHBIX BHYTPCHHHUX YOCKICHHH, COOTBETCTBYIOIINX
TPaIUIIUOHHBIM IIECHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIMPEHUE KM3HEHHOTO OMBITA
U OIbITA JESITEIIbHOCTH B MPOIECCe peau3alii CpeACTBaMU Yy4yeOHOTo mpeaMera
OCHOBHBIX HalpaBJICHUN BOCIIUTATEIHLHOU IEATEIIHOCTH.

B pesynbraTe n3ydyenuss tHGopMaTUKU Ha YPOBHE CpeiHEro o01ero oopa3oBaHusl
y oOyuaroiierocs 0yayT cpopMUpOBaHbBI CIAETYIONINE TUYHOCTHBIE PE3yJIbTATHI:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HaHWE CBOMX KOHCTUTYIIMOHHBIX MPaB M O00SA3aHHOCTEH, YBa)KCHUE 3aKOHA U
MPaBOMNOpPAIKA, COOJIOJICHUE OCHOBOMOJIATalONMX HOPM MH(GOPMAIIMOHHOTO MpaBa U
nH(pOpMaIIMOHHOM 6€30MaCHOCTH;

FOTOBHOCTh  MPOTHUBOCTOSITH  HMJCOJIOTMM  JKCTpPEMHU3Ma,  HallMOHAIM3MA,
KceHo(poOuu, JUCKPUMHHAIIMM 10  COLMAJIBHBIM,  PEJIUTHO3HBIM,  PaCOBBIM,
HallMOHAIBHBIM MIPU3HAKAM B BUPTYaJIbHOM MTPOCTPAHCTBE;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

IIEHHOCTHOE OTHOIIEHHWE K HMCTOPUYECKOMY HACIENIUIO0, JOCTHXEeHUusM Poccuu B
HayKe, MCKYCCTBE, TEXHOJOTHSAX, MOHWUMAaHWE 3HAYCHUS WH(POPMATHKH KaK HAyKHd B
’KU3HU COBPEMEHHOTO OOIIECTBA;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STHUYECKOTO ITOBEICHUS;

CIIOCOOHOCTh OIIEHHMBAaTh CUTYallUIl0 M TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHEHTHPYSICh Ha MOPaIbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH, B TOM YHCJIE B CETH
WNnrepHer;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKJIFOYasl 3CTETUKY HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA,

CIIOCOOHOCTh BOCHPHHHMATh pa3IUYHBIE BBl HCKYCCTBAa, B TOM YHCIE
OCHOBAHHOTO Ha MCIIOJIh30BaHUN WH()DOPMAITMOHHBIX TEXHOJIOTHH;

5) pu3uUecKoro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH 370POBOT0 U Oe30macHOro olOpasza *KU3HHU, OTBETCTBEHHOTO
OTHOUIEHUS K CBOEMY 30pOBbIO, B TOM YHCIIe 32 CUET COOMIOAEHUS TpeOOBaHUIA
0e30macHOM  JKCIUTyaTallid CPEeACTB HWH(POPMAIMOHHBIX W KOMMYHHUKAITMOHHBIX
TEXHOJIOTHI;



6) TPy10BOI0 BOCIIMTAHMS:

FOTOBHOCTh K AKTUBHOW [IEATEIIBHOCTH TEXHOJOTHMUYECKOM U COIMalIbHOU
HAIPaBJICHHOCTH, CIOCOOHOCTh WHUIIMUPOBATh, IUIAHUPOBATH M CAMOCTOSITEIIBHO
BBITIOJIHATH TAKYyIO AEATEIbHOCTD;

uHTEpeC K cdepam npodecCHOHANIBHOW  JEATEIBHOCTH, CBA3AHHBIM  C
nH)OPMATUKON, MpPOTpaMMUpPOBaAaHUEM U  HWH(GOPMAIMOHHBIMA  TEXHOJIOTHSIMHU,
OCHOBAaHHBIMU Ha JIOCTHKEHUAX HAyKu HWHPOPMATHKU ¥ HAYYHO-TEXHHUUICCKOTO
nporpecca, yMEHUE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymied mpodeccun u
peann30BbIBaTh COOCTBEHHbBIC KU3HEHHbIE TUTAHBL;

TOTOBHOCTh U CIIOCOOHOCTH K 00Pa30BaHUIO U CaMOOOPA30BaHUIO HA MPOTHKECHUH
BCEM KU3HU,

7) IKOJIOTH4YeCKOr0 BOCIIMTAHUSA :

OCO3HaHWE TJOOATBHOIO XapakTepa HSKOJOTMYECKHX TMpobjieM U MyTed ux
pemieHusi, B TOM  4YHCI€ C  Y4ETOM  BO3MOXHOCTEH  HMH(OpMaIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKH, JOCTIKEHUSM HAYYHO-TEXHUYECKOTO IMpOTpecca M OOIIEeCTBEHHOU
MPaKTUKH, 32 CYET MOHUMAHUS POJIM UH(POPMAIMOHHBIX PECYPCOB, HHOOPMAITMOHHBIX
MPOLIECCOB M MH(POPMALMOHHBIX TEXHOJIOTHI B YCIOBUAX LHU(PPOBON TpaHChHopManuu
MHOTHUX c(hep KU3HU COBPEMEHHOI'0 O0IIECTBA;

OCO3HAHHME IIEHHOCTH HAy4YHOW JAESATEIbHOCTH, TOTOBHOCTh OCYIIECTBIATH
MPOEKTHYIO U UCCIEA0BATEIBCKYIO AEATEIbHOCTh HHINBUIYAIBHO U B TPYIIIIE.

B npouecce AOCTMXKEHUSI JTUYHOCTHBIX PE3YyJbTaTOB OCBOEHUS MPOrpPaMMBbI IO
nHpopMaTKke y OOy4YaroUIMXCs COBEPIICHCTBYETCS SMOILMOHAIBHBIN HMHTEIUIEKT,
npenoararnuil chopMUPOBAHHOCTD:

CaMOpPEryJMpOBaHUsI, BKJIIOYAIONIETO CaMOKOHTPOJb, YMEHUE NPUHUMATH
OTBETCTBEHHOCThH 3a CBOE TIOBEACHHE, CIIOCOOHOCTh aJalITUPOBATHCS K AMOITMOHAIIEHBIM
W3MEHEHUSM U TIPOSIBIISATh THOKOCTh, OBITh OTKPHITBIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKJIOYAIOIIEH CTPEMJICHHE K JOCTHKEHHUIO 1eNd U
yCrexy, ONTHMM3M, HWHHUIIMATUBHOCTb, YMEHHE JIEMCTBOBAaTh, HCXOMs U3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TOHUMATh SMOIMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTHIBaTh €ro TMPU OCYIIECTBICHUM KOMMYHHUKAIIUU, CIOCOOHOCTh K
COUYBCTBHUIO U CONEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKIIOYAIONINX CIIOCOOHOCTH BBICTPAWBATh OTHOIIEHUS C
JIPYTUMU JTIFOABMU, 3200 TUTHCSI, MPOSIBIISTH UHTEPEC U pa3perniaTh KOHPIUKTHI.



METAINIPEAMETHBIE PE3YJIBTATBI

B pesynbprare nzyuenus HHGOPMATUKH HA YPOBHE CPEHEro 00I11ero o0pa3oBaHus
y oOyyaromierocs OyayT cqpopMUpOBaHbI METANIPEAMETHBIEC PE3YIbTaThl, OTPAKEHHBIC B
YHUBEPCATbHBIX yUEOHBIX JCUCTBUAX, @ UMEHHO — IO3HABaTEIbHbIC YHHBEPCAJIbHBIC
y4ueOHbIE JCHCTBUSA, KOMMYHUKATHBHBIC YHUBEpPCAIbHBIC Y4YeOHBIC JEHCTBUA,
pEryJIsTUBHBIC YHUBEPCAJIbHBIE YUeOHbIEC JEHCTBUS, COBMECTHAS JEATEIbHOCTD.

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE YUeOHbIE JeiiCTBUSA

1) 6a3oBbIe JIOTHYECKHE TeHCTBUA:

CaMOCTOSTENbHO (OPMYIUPOBATh M AKTyaJIU3UPOBATH MPOOIJIEMY, pacCMaTpUBATh
€€ BCECTOPOHHE;

YCTAaHABJIIMBATh CYIIECTBEHHbIA MPU3HAK WM OCHOBaHUS JJIS CpaBHEHWUS,
Kiaccuukanuu u 0000IIeHHUS;

ONpEeNeNiaTh eI JeATEeIbHOCTH, 3aJaBaTh MapaMeTpbl M KPUTEPUH UX
JOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH ¥ IPOTUBOPEUHUS B PACCMATPUBAEMBIX SIBJICHUSX;

pa3pabarbiBaTh IUIAH pEIICHUs] MPOOJEMBbl C YYETOM aHaIM3a HMEIOLIUXCS
MaTepUAIIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JEATEIBHOCTb, OLEHHUBATh COOTBETCTBHE pPE3YyJIbTATOB
LIEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH;

KOOPJIMHUPOBATh U BBITIOJHATH PabOTy B YCJIOBUSIX PEaJbHOTO, BUPTYAIBHOTO U
KOMOMHUPOBAHHOT'O B3aUMOJICUCTBUS,

pa3BUBaTh KPEATUBHOE MBIIUICHUE MIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

2) 6a3oBbIe McCIeA0BaTEILCKHE AeiiCTBUS:

BJIQJICTh HABBIKAMHU Y4€OHO-HCCIEIOBATEIILCKOM M TMPOEKTHOM EeATeNbHOCTH,
HaBBIKAMHU pa3perieHus: MpoosieM, CIOCOOHOCTBIO M TOTOBHOCTHIO K CAMOCTOSATEIILHOMY
MOMCKY METOJIOB PELICHUs] MPAKTUYECKUX 3ajJlad, MPUMEHEHHUIO Pa3JIMYHbIX METOJI0B
MMO3HAHUS;

OCYILIECTBIJISITh PA3JIMUHBIC BUABI JICSITEIBHOCTH MO MOJYYEHHUIO HOBOTO 3HAHUS,
€ro HHTEPIpeTalny, MPeoOpa3oBaHUI0O U TMPUMEHEHHIO B Pa3JIMYHBIX Y4EOHBIX
CUTYyaIUsX, B TOM YHUCJIE TIPU CO3JaHUU YUCOHBIX U COIUATIbHBIX MPOEKTOB;

dbopMupOBaTh HAay4YHBIM THUI MBIIUICHUS, BJIQJ€Th HAyYHOW TEPMUHOJIOTHEH,
KJIFOYEBBIMU MOHATHSIMU U METOJIAMU;

cTaBUTh ® (GOPMYIHPOBATh COOCTBEHHBIE 3aJayd B  00Opa30BaTEIHLHOU
NEATEIbHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISATh IPUUMHHO-CJIEACTBEHHBIE CBSI3U U aKTYaJIM3UPOBATh 3a]1a4y, BbIJIBUTATh
TUIIOTE3Y €€ PeIICHUs, HAXOAUTh apryMEHTHI JJIsl I0Ka3aTeIbCTBA CBOMX YTBEPKICHUM,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PEILICHHUS;



aHAJIM3UPOBATh TIOJYYCHHBIC B XOJI€ PEIICHUS 3a7a4ydl Pe3yJIbTaThl, KPUTHICCKU
OIICHUBATh UX JIOCTOBEPHOCTH, POTHO3UPOBATHh N3MEHEHNE B HOBBIX YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYAITUsM, OTICHUBATH TPUOOPETEHHBINA OIIBIT;

OCYILIECTBIIATh IICJICHANPABJICHHBIA IIOMCK TIIepeHOCa CPEJACTB M CIOCOOOB
nercTBUS B MPOGECCHOHAIBHYIO CPEIY;

YMETh TEPEHOCUTh 3HAHWS B TO3HABAaTEIbHYI0 W MPAKTHYECKYIO OO0JacTu
JKU3HEICITCILHOCTH;

yMETb UHTETPUPOBATh 3HAHUSI U3 PA3HBIX MIPEAMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC HJEH, MpejaraTb OPUTHMHAIbHBIC IOAXOJbI W PpEIICHUS,
CTaBHUTh IIPOOJIEMBI U 33J1a4H, JOMYCKAIOIIUE albTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopmManmeii:

BIIQJICTh HAaBBIKAMH TOJYYCHHUS WHGOPMAIIMM W3 WCTOYHHUKOB Pa3HBIX THIIOB,
CaMOCTOSITEJIbHO OCYIIECTBIIATh IMOWCK, aHaJM3, CHCTEMAaTH3AIUI0 U HHTEPIPETALUIO
nH(pOpMaIUU Pa3TUYHBIX BUAOB U (HOPM MPEICTABICHNUS,

CO37aBaTh TEKCTHI B Pa3IMYHBIX (hopMaTax ¢ yI€TOM Ha3HAYCHUS WH(DOpMAIUU U
IIEJICBOM ayIUTOPHH, BEIOMpAs ONTUMATBHYIO (OpMY TIPEICTABICHUS U BU3yaJIU3aIiH;

OIICHWBATh JIOCTOBEPHOCTh, JIETUTUMHOCTh WH(pOpManuu, €€ COOTBETCTBHE
MIPABOBBIM M MOPAJILHO-3THYECKUM HOPMaM;

HCITOJIb30BaTh Cpe/icTBa MH(POPMAITMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B
pEIICHNM KOTHUTHUBHBIX, KOMMYHHKATHBHBIX ¥  OpPraHM3AIlMOHHBIX 3aJad C
coOnofieHueM TpeOOBaHWI  APrOHOMHUKH, TEXHUKHM OE€30MaCHOCTH, TUTUEHBI,
pecypcocOepeKeHHs, TPaBOBBIX W OTHYECKUX HOPM, HOPM HH(POPMAITMOHHOM
0e30I1aCHOCTH;

BJIaJIETh HABBIKAMHM PACIO3HABAHWS M 3alIUTHl MHQpOpMAIUU, WHOOPMAITMOHHOM
0e30IacHOCTH JIMYHOCTH.

KoMMyHuKaTHBHBIE YHHBepPcaibHble yueOHbIe 1eHCTBUSA

1) oOmenmue:

OCYIIECTBJISITh KOMMYHUKAIINH BO BCeX chepax KU3HU;

pacmo3HaBaTh HeBepOajdbHBIE CpEeACTBA  OOIIEHHWS, TOHMMAaTh 3HAYCHUE
COITMAJILHBIX 3HAKOB, PACIIO3HABATh MPEANOCHUIKA KOHMIUKTHBIX CUTYallMi U CMSITYaTh
KOH(JIUKTBI;

BIAJETh  PA3IUYHBIMU cnocobamMu  OOmIEHUS W B3aUMOJCHCTBUSA,
apryMEHTHUPOBAHHO BECTH JTUAJIOT, YMETh CMSTYaTh KOH(MIUKTHBIEC CUTYAIIHH;

pPa3BEPHYTO U JIOTUYHO WU3JIaraTb CBOK) TOYKY 3pEHUSI C UCIOJIb30BaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMecTHasA AeSITeJIbHOCTD:

MIOHMMATh M HCMOJb30BaTh MPEUMYIIECTBA KOMAHJHONW UM WHAUBUIYaIbHOU
paboThI;



BBIOMPATh TEMATHKy ¥ METOJbI COBMECTHBIX JCHCTBUHA C Yyd4E€TOM OOImMUX
MHTEPECOB U BO3MOXKHOCTEN KaXKJI0T0 YJIeHA KOJIJIEKTUBA;

MIPUHUMATH L[EJTU COBMECTHOM AESATEIbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH
NEUCTBUSL MO MX JOCTH)KEHHUIO: COCTABIATH IUUIAaH JIEUCTBUM, PACIpPENETsATh POJU C
y4€TOM MHEHUU YYaCTHUKOB, OOCYKJIaTh PE3yJIbTaThl COBMECTHOM pabOThI;

OIICHMBATh Ka4e€CTBO CBOETO BKJIaJa W KaXJOr0 y4acTHUKA KOMAaHIbl B OOIIMIA
pe3yJabTar Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE IPOEKTHI, OLEHHUBaTh MWIAEU C IIO3UIMM HOBHU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYILIECTBJISITh TO3UTUBHOE CTPATETUUECKOE MOBEACHUE B PA3JIMUHBIX CUTYaIIMSIX,
MPOSIBIIATh TBOPUECTBO U BOOOpaKeHUE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIEC YUeOHbIE 1eiiCTBUS

1) camoopranusanus:

CaMOCTOSITEJIBHO  OCYILIECTBIATH IIO3HABATEIBHYIO JIESATEIBbHOCTb, BBIABIATH
npo0sieMbl, CTaBUTh U (HOPMYIHpPOBaTH COOCTBEHHBIE 3a7aud B 00pa30BaTENIbHOM
NEATEIIBHOCTH U JKU3HEHHBIX CUTyalUsX;

CaMOCTOSITEJIbHO COCTAaBJISITh IUIAH PEIICHHS] MPOOJEMBbI ¢ YYETOM HMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEATOYTCHUI;

JABaTh OLICHKY HOBBIM CUTYaLUsIM;

paciupsTh paMKU y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBATH €ro, OpaTb OTBETCTBEHHOCTH 3a
pelIeHue;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO IIMPOKOW 3PYIULIMU B Pa3HbIX
0o0NacTsAX 3HAHUM, IMOCTOSHHO TMOBBINIATH CBOM OOPA30BATENbHBIM U KyJIbTYPHBIM
YPOBEHb.

2) CAMOKOHTPO.Ib:

JaBaThb OLIEHKY HOBBIM CHUTyalllsiM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEISAM;

BJIaJIETh HaBbIKAMH IO3HABATEIbHOW PEQIIEKCUU KaK OCO3HAHUS COBEPILAEMbIX
JNEUCTBUM M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAaHWUM, HCIOJIL30BAaTh
npuéMbl peIEeKCHUH AJIs OLICHKH CUTYalllH, BHIOOpAa BEPHOTO PEIICHHUS;

OLICHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELIEHUS 110 UX CHUKEHUIO;

IIPUHAMAaTh MOTHBBI M apryMEHTBl JPYyIHX TIIPU AaHAIU3€ PEe3yJIbTATOB
NEATEIIBHOCTH.

3) npuHATHS Ce0H U APYTrUX:

NPUHUMATD ce0sl, MOHUMAsi CBOM HEJOCTATKU M IOCTOMHCTBA;



IIPUHAMAaTh MOTUBBI M apPryMEHTBl JPYTUX IIpU AHAIW3E Pe3yJbTaTOB
NEATEIIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OIINOKY;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3ULMH IPYrOro YeJIOBEKa.

HPEAMETHBIE PE3YJIBTATBI

B mpouecce uzyuenus kypca uHGopMaTHKH yriiyOonéHHOTO ypoBHS 6 10 Knacce
oOy4aromuMucs OyAyT JOCTUTHYTHI CIEAYIOIINUE MTPEIMETHBIC Pe3yIbTaThl:

BJIa/ICHUE MPEACTABICHUSIMHU O POJIU MH(OPMAILIUU U CBSA3aHHBIX C HEHl MPOIIECCOB
B IPUPOJIC, TEXHUKE U OOIIECTBE, MOHATUAMU «HUHPOpMALUL», «UHPOPMALIMOHHBINA
IPOLECCY»,  «CHUCTEMA»,  «KOMIIOHEHTbl ~ CHUCTEMBI»,  «CHUCTEMHBIH 3¢ ¢deKT»,
«uH(pOpPMAIIMOHHAS CHCTEMay, CUCTEMa YIIPABICHUSY,

BJIa/ICHWE METO/IaMHU MoucKa nHpopmanuu B cetu MIHTepHET, yMEHNE KPUTHIECKH
OLICHMBATh WH(OPMAIINIO, IOTYyYEHHYIO U3 ceTu HTepHeT;

YMEHHE XapaKTepU30BaTh OOJbIINE JAHHBIE, IPUBOAUTH IPUMEPHI HCTOYHUKOB UX
MOJIyYEHHUSI U HaIlpaBJICHUS MCIIOJIBb30BAHMSI, YMEHHUE KJIaCCU(PHUIMPOBATH OCHOBHBIE
3aJjau aHaln3a JaHHBIX (IPOTHO3UPOBAHUE, KIaccu(UKAIMs, KIacTepu3alus, aHalu3
OTKJIOHEHHI{ ), TOHUMATh TMOCIIE0BATEILHOCTD PEIICHUs 3a/1ad aHalu3a JaHHBIX: cOop
NEPBUYHBIX JTAHHBIX, OYMCTKA U OLEHKAa KaueCTBa JIaHHBIX, BHIOOP /WM MOCTPOECHHE
MOJENH, TMpeoOpa3oBaHHE JaHHBIX, BU3yaJIM3allMsl JIaHHBIX, HWHTEpIpeTalus
pe3yJIbTaToB;

MOHMMAaHWE OCHOBHBIX TMPHHIMIIOB YyCTPOWCTBA W  (YHKIIMOHHPOBAHHS
COBPEMEHHBIX CTallMOHAPHBIX M MOOWIBHBIX KOMIBIOTEPOB, TEHICHIHUUA Pa3BUTHS
KOMIIBIOTEPHBIX TEXHOJIOTUH;

BJIa/ICHUE HAaBbIKaMU pabOThl C ONEPALMOHHBIMU CHCTEMaMH, OCHOBHBIMU BUIaMU
MpPOTrpaMMHOr0 OOecreyeHHsl [UIsl pelieHus Y4YeOHbIX 3aJad Mo BbIOpaHHOMN
CTIeIHAIN3AIINN;

HaJIMYUE TPEACTABICHUN O KOMITBPIOTEPHBIX CETAX U MX POJHM B COBPEMEHHOM
Mupe, 0 0a30BBIX NPUHLHUIIAX OpPraHu3alud U (PYHKUMOHHUPOBAHUS KOMIBIOTEPHBIX
ceTed, 00 OOMMX MPUHIUIAX pa3padOTKu W (PYHKIIMOHUPOBAHHS HMHTEPHET-
MIPUJIOKEHUM;

NOHUMaHWEe Yrpo3 WHPOPMAIMOHHON 0e30MacHOCTH, MCIOIH30BAHUE METOJOB U
CPEICTB TPOTUBOJICHCTBUS OSTUM Yrpos3am, coOmtoneHne wmep Oe30MMacHOCTH,
NPEeNOTBPALIAIONINX  HE3aKOHHOE  pPacHpOCTPaHEHHWE  MEPCOHANBHBIX  JaHHBIX,
coOmoenne TpeOOBaHUN TEXHUKM O€30MaCHOCTM U THUTHMEHBl MpH paboTe ¢
KOMIIBIOTEpAMHU M JIPYTMMU KOMIIOHEHTaMHM LHU(POBOTO OKpPYKEHUs, NOHUMaHHE
MPaBOBBIX OCHOB UCIIOJIb30BaHUSI KOMITBIOTEPHBIX MporpamMm, 06a3 JaHHBIX U pabOTH B
cetu UHTEpHET;



[NIOHUMAHUE OCHOBHBIX MPHUHILMIIOB JUCKPETH3allMd  Ppa3IMYHBIX  BHUJOB
uH(bOpMaINU, YMEHHUE ONPEAEATh, HHPOPMAITMOHHBIN 00BEM TEKCTOBBIX, TpaduIeCKIX
Y 3BYKOBBIX JaHHBIX IIPH 33JaHHBIX MapamMeTpax AUCKPETU3ALMH, YMEHUE ONpPEAEIIATH
CPEIHIOI0 CKOPOCTh Iepeiayul JaHHbIX, OLIEHUBATh U3MEHEHUE BPEMEHM NIEpeaun IIpU
M3MEHEHUU UHPOPMAIIMOHHOT0 00bEMA JaHHBIX U XapaKTEPUCTUK KaHaya CBA3H;

YMEHUE HCHOJb30BaTh MpPHU PEHICHUH 3a/Jad CBOWCTBA IMO3UIIMOHHON 3alucu
YKCell, alropuT™Ma MOCTPOCHHS 3allMCH YHUCJA B MO3HIIMOHHOM CHUCTEME CUMCIICHUS C
3aJJaHHBIM OCHOBAaHHMEM M TOCTPOEHUS YMCiia MO CTPOKE, COAEpIKallel 3amuch 3TOrO
yycjia B IO3ULUOHHON CHUCTEME CUHUCIEHUS C 3aJaHHbIM OCHOBAaHUEM, YMEHHE
BBITIOJHATH apU(METUUECKUE ONIEPALIUY B TO3UIIMOHHBIX CUCTEMAX CUUCIICHMUS;

YMEHUE BBITIOJIHATH NPE0OPa30BaHUS JOTUUECKUX BBIPAKEHU, UCIIONIb3YsI 32KOHBI
anreOpbl JIOTUKH, YMEHHE CTPOUTH JIOTUYECKOE BBIPAKEHUE B JU3BIOHKTHUBHOW H
KOHBIOHKTUBHON HOpMalbHbIX (opMax MO 3aJaHHOM TaOiuIle HCTUHHOCTH,
HCCIIEI0BaTh 00JIaCTh HCTUHHOCTHU BBICKA3bIBAHUS, COJAECPKAIIETO IEPEMEHHBIE, PEIaTh
HECJIOKHBIE JIOTUYECKUE YPABHEHHS U CUCTEMBI YPABHEHMIA;

MOHUMaHuEe 0a30BbIX QJITOPUTMOB OOpaOOTKH YHMCIOBOM M  TEKCTOBOM
uH(popManuu (3aUCh YKCENl B MO3ULIMOHHOM CHCTEME CUHMCIICHHS, HaXOXKJIECHUE BCEX
NPOCTBIX YMCEN B 3aJJaHHOM JMamna3oHe, 00pa0OTKa MHOTOpa3psAHBIX LIEJBbIX YHCET,
aHaJIU3 CHUMBOJIBHBIX CTPOK M APYTUX), aJTOPUTMOB MOUCKAa U COPTUPOBKH, YMEHME
OMPENENATh CIOXKHOCTh M3Y4aeMbIX B Kypce 0a30BbIX aJIrOPUTMOB (CYMMHUPOBAHUE
AJIEMEHTOB MacCUBa, COPTUPOBKA MAaCCHUBA, IEPEOOPHBIE ANTOPUTMBI, IBOMYHBIN TTOKUCK)
U IPUBOJUTH INPUMEPBl HECKOJIBKMX AJITOPUTMOB PA3ZHOM CIIOKHOCTU JUISI PELICHUS
OJIHOM 3aJa4u;

BJIAJCHUE YHHMBEPCAJIBHBIM SA3BIKOM IPOTrPAMMHUPOBAHMS BBICOKOTO YpPOBHS
(Python, Java, C++, C#), npencraBieHusiMA O 0a30BBIX THUIAX JAHHBIX M CTPYKTypax
JAHHBIX, YMEHHUE HCIOJIb30BaTh OCHOBHBIE YMPABJISIONIME KOHCTPYKIUH, YMEHUE
OCYIIECTBIISITh AHAINU3 MPEUIOKEHHOM MPOrpaMMBbI: ONPEAENsATh Pe3yJabTaThl paboThI
IIpOrpamMMBbl NPU 33JaHHBIX HMCXOJHBIX JAHHBIX, ONPEEHATh, MPU KAKUX HCXOIHBIX
JAHHBIX BO3MOXKHO TOJIyYEHHME YKa3aHHBIX pe3yJbTaTOB, BBIABISTH JAHHBIE, KOTOPbHIE
MOTYT MPUBECTH K OIIMOKE B paboTe mporpammbl, GOpMYIUPOBATH MPEAJIOKEHHUS 110
YIIYYIIEHUIO TPOrPAMMHOTO KOJIa;

YMEHUE  CO3/1aBaTb  CTPYKTYPUPOBAHHBIE  TEKCTOBBIE  JIOKYMEHTBI U
JEMOHCTPAaLlMOHHBIE MAaTepUajbl C HCIOJb30BAHUEM BO3MOKHOCTEH COBPEMEHHBIX
MPOTPAaMMHBIX CPEICTB U 00JIAYHBIX CEPBUCOB;

YMEHHE HCIOJIb30BaTh JJIEKTPOHHBIE TAOIMLBI JUIS aHAIU3a, NPEACTABICHUS U
00paOOTKM NaHHBIX (BKJIIOYAsl BBIYMCIECHHE CYMMBI, CPEIHETro apu(MeTH4YecKoro,
HauOOJIBIIET0 U HAMMEHBIIEr0 3HAYCHUH, pelICHIE YPaBHEHUN, BRIOOP ONTUMAJIBLHOTO
pelieHus, Noa00p JUHUM TPEHIA, PELICHUE 3a7a4 IPOrHO3UPOBAHMS).



B mpornecce uzydenus kypca uHPOpMaTHKU yriayOnaéHHoOro ypoBHs 6 11 kaacce
oOyJaronMMucs OyIyT JOCTUTHYTHI CJIEAYIOIINE NPEIMETHBIE PE3YIbTaThI:

YMEHUE CTPOUTHh HEPAaBHOMEpPHBIE KOJABL, JOIMYCKAIOIIHE  OJHO3HAYHOE
JEKOAMPOBaHUE COOOIIEeHUN (MpeUKCHBIE KOJIbI), UCIOJIb30BaTh MPOCTEUIINE KOJIbI,
KOTOpBIE TMO3BOJISIIOT OOHAPYKUBATh W HCHPABIATH OMIMOKH TMPH Iepeaade JaHHBIX,
CTPOUTH KOJI, OOECHEYMBAIOIINNA HAUMEHBIIYI0 BO3MOXXHYIO CPEIHIOI JJIUHY
COOOIIIEHUS IPU U3BECTHOM YAaCTOTE CUMBOJIOB, MOACHATH MPUHIUIIBI PA0OTHI MIPOCTHIX
ITOPUTMOB CXKaTUS JJAHHBIX;

yMEHHUE pelllaTh aJrOPUTMUYECKUE 3a/aud, CBS3aHHbIE C aHalu3oM rpadoB
(3a7aun MOCTPOEHUSI ONTUMAJIBHOIO NMYTH MEXAY BEpIIMHAMH rpada, OnpeaeseHus
KOJIMYECTBA PA3IMYHBIX IyTEH MEXy BEpIIMHAMU OPUEHTHUPOBAHHOIO AIIUKINYECKOTO
rpada), yMEHHE HCHOJb30BaTh JAECPEBbS IMPU aHAIU3E U NOCTPOCHUU KOJOB U JUIS
NpEJCTaBICHUsS apU(PMETUYECKUX BBIPAXKEHHUM, NpU pEeHIeHUH 3aJad IOUCKa U
COPTHUPOBKH, YMEHHUE CTPOUTH JIEPEBO UTPHI IO 3aJJaHHOMY aJIrOpUTMY, pa3padaThIBaTh
1 00OCHOBBIBATh BHIUTPHIINIHYIO CTPATETHIO UTPHI;

yMEHHUE pa3padaThiBaTh U PEaTU30BbIBATH B BUAE MPOrpamMM 0a30BbIE aJTOPUTMBI,
YMEHHE HCIOAb30BaTh B MpOrpaMMax JaHHbIE PA3NMUYHBIX THUIOB C Y4ETOM
OTpaHUYCHHI Ha AMAMa30H WX BO3MOXKHBIX 3HAYCHUM, TPUMEHSTH MPU PEIICHUN 3a]1a4
CTPYKTYphl JaHHBIX (CHHMCKH, CJIOBAapH, CTEKU, OYEpEeAH, AECpPEBbs), MHCIOJIB30BAThH
0a30BbI€ OMEpalry CO CTPYKTYpaMHU JIaHHBIX, IPUMEHSITh CTAHAAPTHBIE U COOCTBEHHBIE
MOJAMPOTpaMMbI 711 OOpaOOTKM YMCIOBBIX JAHHBIX H CHMBOJBHBIX CTPOK,
UCIIOJIb30BaTh MpU  pa3paboTke mporpamMM OHOTMOTEKH TMOINpOrpamMM, 3HaTh
(GyHKIIMOHATbHBIE BO3MOXKHOCTH MHCTPYMEHTAJIBHBIX CPEACTB Cpeabl pPa3paboTKH,
YMEHHE HCIIOJIb30BaTh CPEJCTBA OTJIAJKU MPOrpaMM B Cpele MpOorpaMMHpPOBaHUS,
YMEHHE JOKyMEHTHPOBATh MPOTPaMMBI,

yMEHHUE CO3/1aBaTh BEO-CTPAHUIIBI;

BJIa/ICHHE OCHOBHBIMHM CBEACHMAMM O 0a3ax JIaHHBIX, UX CTPYKTYpE€, CpPeICTBax
CO3/1aHUs U pabOThl C HUMH, YMEHUE HCIIOJIb30BaTh TAOIMUYHBIEC (PENSLIMOHHbIE) Oa3bl
TaHHBIX (COCTaBJATH 3ampochl B 0a3ax MaHHBIX, BBITOIHITH COPTHUPOBKY U TTOWCK
3anuceil B 0a3e JaHHBIX, HAMOJHATH pa3padOTaHHYIO0 0a3zy NAaHHBIX) U CIPABOYHBIE
CUCTEMBI;

YMEHHE HCMOJb30BaTh KOMIBIOTEPHO-MaTEMaTHYECKUEe MOJAENTU JUIsl aHalu3a
OOBEKTOB MU MPOLECCOB: (POPMYIUPOBATH II€JIb MOJIEIUPOBAHUS, BBINOJHATH AHAIU3
pPE3yNbTaTOB, MOJYYEHHBIX B X0Ji€ MOJEIMPOBAHUS, OLIEHUBATh COOTBETCTBHE MOJIEIHU
MOJIETUPYEMOMY OOBEKTY WIIM MPOLECCY, TPEACTABIATh PE3yJIbTaThl MOACIIUPOBAHUS B
HaTJISTHOM BUJIE;

YMEHHE  OpraHM30BBIBaTH  JIMYHOE HWHGOPMAIMOHHOE  MPOCTPAHCTBO  C
UCIIOJIb30BAaHMEM  PAa3fMYHbIX CPEACTB  UU(GPOBBIX  TEXHOJOTUW, T[OHUMaHHE



BO3MOXXHOCTEH  IU(PPOBBIX  CEPBUCOB  TOCYAApCTBEHHBIX  yCHOyr, IU(GPOBBIX
00pa3oBaTeIbHBIX CEPBUCOB,;

INIOHUMAHUE OCHOBHBIX MPUHLHUIIOB padOThl, BO3MOKHOCTEH M OrpaHUYCHUS
INPUMEHEHUSI TEXHOJIOTMH MCKYCCTBEHHOIO MHTEUIEKTa B PpA3JIUYHBIX 00JIACTIX,
HaJIAYUE TMPEICTaBICHUM O Kpyre pellaeMblX 3a7ad MAalIMHHOro oOydeHus
(pacno3HaBaHus, KJIacCU(UKALKMKW U MPOTHO3UPOBAHMS) HAJIWYHE MPEICTaBICHUN 00
MCIOJIb30BaHUU HMH()OPMAIIMOHHBIX TEXHOJOTHH B Pa3IUYHBIX MPO(HECCHOHATBHBIX

chepax.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne i/

HaumeHnoBaHue pa3iesioB 1 TeM IPOrpaMMBbl

KoanuecTBo 4acoB

30P

Bcero KoHTpoJibHBIE padoThI

IIpakTnyeckue padoThl ‘

Pa3znea 1. llndpoBasi rpaMOTHOCTH

Kommsrorep - yHuBepcanbHOE YCTPOHCTBO

1.1 00pabOTKHU TaHHBIX 6

1.2 [IporpammHuoe obecrieueHne 6

1.3 KomnbrotepHsbie cetu 5

1.4 NudopmanmonHas 6€301macHOCTh 7 2
Wroro no pazneny 24

Pa3nes 2. Teoperuueckue 0CHOBbI HH(POPMATHKH

2.1 [IpencraBnenne MHPOPMALIMU B KOMITBIOTEPE 19 2
2.2 OcHOBBI anreOphl JIOTUKA 14 1
23 Kommnbrotepaas apudmernka 7 1 1
Wroro no pazneny 40

Pa3nes 3. AiiropuT™Mbl M1 IPOrpaMMHUpPOBaHue

3.1 BBeneHune B nporpaMMupoBaHue 16 0.5
3.2 BcenomorarenbHble aaropuTMbl 8 2
33 YucneHHbIe METOBI 5 3
34 Anroput™bl 00pab0TKH CUMBOJIbHBIX JAHHBIX 5 1
3.5 Anroput™mbl 00pabOTKH MacCHBOB 10 3.5
Hroro no pazneny 44

Pasznen 4. UndopmaumoHHbIe TEXHOJIOTUH

4.1 O6paboTKa TEKCTOBBIX JOKYMEHTOB 6 2.5
4.2 AHann3 JaHHBIX 8 3
Uroro no pazneny 14

PesepBHOE Bpems 14 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 2 21.5




11 KIIACC

KounyecTBO 4yacoB DJIeKTPOHHbIE
Ne ni/m = HaumeHoBaHMe pa3/iejioB M TEM NPOTrPAMMBbI Beero Kontpoabhbie TIpakTuueckue f)lg;g)fo?ab;:_])]bﬂme
padoThI padoThI pecypesr
Pasznea 1. Teopernueckue 0CHOBbI MH()OPMATHKH
1.1 Nudopmanus u uHGOPMaITHOHHBIE MTPOIECCHI 10 2.5
1.2 MoaenupoBanue 8 2
Wroro no pazneny 18
Pa3znen 2. AaroputMbl 4 NIPOrpaMMHpPOBaAHUE
2.1 DEeMEeHTHI TEOPUH AJITOPUTMOB 6 1
2.2 ANTOpUTMBI U CTPYKTYPHI JAHHBIX 28 10
)3 OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO 16 1 45
MIPOrPaMMHUPOBAHHUS
Wroro no pazneny 50
Pa3nea 3. UnpopManoHHbIE TEXHOJTOTHH
3.1 KoMIIbI0TEpHO-MaTEMATHUECKOE MOAECINPOBAHNE 8 2
3.2 ba3e1 qanHBIX 10 4
33 Be6-caiitbl 14 4
3.4 Kommnbrorepnas rpaduka 8 3.5
3.5 3D-MmoaenupoBaHue 8 3
Uroro no pazneny 48
PesepBHOE Bpems 20 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 2 36.5




ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoanuyecTBO YacoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Konrpoabusie Ilpakruyeckue
n/n Bceero u3ydyeHusi oOpa3oBaTeibHbIE

padoThI padoThI pecypenI

TpeOoBaHUsI TEXHUKH O€30MAaCHOCTH U
TUTHUEHBI IPH paboTe C KOMITbIOTEpaMU U

1 1
JPYTUMH KOMIOHEHTaMHU [IU(PPOBOro
OKpPYKEHUS

) [IpuHUIMIBI pabOTHI KOMIIBIOTEPOB U |

KOMITIBIOTCPHBIX CUCTCM

OOMeH JaHHBIMU C ITOMOIIBIO IIIHH.
Kontposepsl BHEIIHUX YCTPOMCTB

ABTOMaTH4YECKOE BHITIOJHEHUE porpaMmaI

4 IIPOLIECCOPOM !
OnepartuBHas, IOCTOSTHHAS U JOJTOBpEMEHHAs!

5 naMATh. KOHTpoIIepsl BHEIIHUX YCTPOMCTB. 1
[IpssMo#t mocTyn K MaMATH

6 CoBpeMeHHbIE KOMITbIOTEPHBIE TEXHOJIOTUU 1
[TporpammHoOe oOecrieueHre KOMIBIOTEPOB,

7 KOMIIBIOTEPHBIX CUCTEM U MOOUIIBHBIX 1
YCTPOWCTB

g CucrteMHO€E ITpOrpaMMHOE 00ecCIIeueHHe. 1
OnepannoHHbIE CUCTEMBI

9 Yrunutsel. [{paiBepsl yCTPONCTB. 1

[TapamensHOE IPOrpaMMUPOBAHUE




HNucTamnsanus 1 JeUHCTAILIS U

10 MPOrPaMMHOTO 0OecreueHus
daiinoBbie cucTemsl. [IpuHIUIBI pazmMenieHust

1 Y UIMEHOBaHHUs (hallyIoB B JOJITOBPEMEHHOM
namsTy. [1a0aoHe! 411 onucanus rpymnmn
(aiinon
3axoHogarenscTBO Poccuiickoit denepannu B

12 00J1aCTH MPOrPaMMHOI0 0OecIIeYeHus 1
JaHHBIX
[IpuHIMIIBI TOCTPOEHUS U annapaTHbIe

13 KOMITOHEHTHI KOMIIbIOTEPHBIX ceTeil. CeTeBble
IIPOTOKOJIbI

14 Cetp UnTEpHET

15 Paznenenne IP-cetn Ha mojiceTH ¢ MOMOIIBIO
MAaCOK ITOJCETEN

16 CereBoe aIMUHUCTPUPOBAHHE
Bunel nestensHocT B cetn IHTEpHET.

17 Cepsucel MHTepHeTa. ['ocynapcTBeHHbIE
JIEKTPOHHBIE CEPBUCHI U YCIIYTH

18 Nudopmannonnas 6e30macHOCTb

19 Bpenonocuble nporpamMmmHoe obecriedeHue u
MeTO/bI OOPHOBI C HUM

20 [IpakTuyeckas pabora o Teme
"AHTUBHPYCHBIE TPOTrPAMMBbI"
Opranu3zanys JMYHOTO apXuBa UH(OPMALIUH.

21 PesepBHoe konupoanue. [TaponbHas 3amura
apxuBa

22 udpoBanue qaHHBIX




23

24

Anroput™m mudpoBanus RSA.
Creranorpadus

[IpakTrueckas padora o treme "llIudposanue
TaHHBIX"

25

Wudopmanus, 1aHHbIC ¥ 3HAHUS.
WubopMalmoHHbIC TPOIECCHI B TPUPO/IC,
TEXHUKE U 00IIECTBE

26

HenpepbIBHBIE U JUCKPETHBIE BETUYNHBI U
curHasibl. Heo0X0o1MMoCTh TMCKpEeTH3auu
nHbOpMaINY, IpeTHA3HAYEHHON /IS
XpaHeHus, nepeaadn u o0paboTKu B
IU(PPOBBIX CUCTEMAX

27

28

29

30

JIBonuHOE KoaupoBaHue. PaBHoMepHbIE 1
HepaBHOMEpHbIE KO/bI. JlekoarpoBanue
COOOIIEHNH, 3aIIMCAHHBIX C IIOMOIILIO
HEpPaBHOMEPHBIX KOJIOB

Ycnosue @ano. IloctpoeHne 0AHO3HAYHO
JIEKOIUPYEMBIX KOJIOB C TOMOIIBIO I€pEBa.
I'pad An. A. MapkoBa

EnvHuLBI U13MEpEHNs KOIMYECTBa
uHpopmanuu. AnpaBUTHBIM OIXO/ K OLIEHKE
KoJIn4yecTBa HH(pOpMaIuu

CucreMbl CUMCIICHUS

31

32

[TepeBon uncen U3 OAHOM CUCTEMBI CUHCIICHUSI

B JIPYTYIO

I[BOI/I‘-IHa}I, BOCbMCpHUYHAA U
MeCTHAAUATCPpUIHAA CUCTCMbBI CUUCIICHUA,
CBA3b MCXKIY HUMU




HBOI/I‘IHaﬂ, BOCBMEpHUYHAA U

33 HIECTHAAIATepUYHAs CUCTEMbI CUUCIICHUS,
CBSI3b MEXAY HUMHU
JIBouuHasi, BOCbMepHYHas U

34 HIecTHaaTepUYHAasi CUCTEMbI CUMCIICHUS,
CBSI3b MEXKIY HUMU

35 Apudmernieckre ornepanuy B MO3UIMOHHBIX
CUCTEMaX CUHCIICHHUS

36 TponuHas ypaBHOBEIICHHAs CUCTEMA
CUUCIICHUS

37 JIBOMYHO-JIECATHYHASL CUCTEMA CUUCIICHUS

38 KonupoBanue TekcToB

39 PactpoBoe konupoBaHue n300paxeHuit

40 [IpakTnueckas pabora 1o Teme
" Tuckperunzanus rpadgudeckoit nHGopMauu"
[IBeToBBIE MOAETN. BEKTOpHOE KOJUPOBAHHUE.

41 ®opwmarsl ¢aitnos. TpéxmepHas rpaduka.
®pakranpHas rpapuka
Konuposanue 3Byka. OnieHka

4 MH(POPMAIIMOHHOTO 00bEMA 3BYKOBBIX JIaHHBIX
IIPH 33/1aHHBIX YaCTOTE TUCKPETU3ALUH U
Pa3psAHOCTH KOJUPOBAHUS

13 [IpakTuyeckas pabora o Teme
"JluckpeTusanus 3ByKoBoi HHPpopmanuu"

44 OcHOBBI aNreOphl JOTUKU

45 Jlornueckue onepanyu. TaOuuIbl HCTUHHOCTH

46 Jlornueckue BolpaxkeHus. Jlornueckue

TOXACCTBA. I[OKEBE[TCJ'ILCTBO JOTHUYCCKHUX




47

TOXACCTB C IIOMOIIIBIO Ta6J'II/II_[ HCTHUHHOCTHU

[TpakTuyeckas padora o Teme «Iloctpoenue
Y aHaJIU3 TabJIMI UICTUHHOCTH B TaOJIMYHOM
Iporeccope»

48

49

50

Jlornueckue Oorncpanuru 1 orcpanu HaJ
MHOXKECTBaMH

Jlornueckue oneparyu 1 ornepanuy Haj
MHOKECTBAMHU

3aKOHBI anreOpbl JIOTMKU. DKBUBAJICHTHBIC
peoOpa30BaHUs JOTUYECKUX BbIPAKCHHIA

51

52

53

54

Jlornuyeckue ypaBHEHUs U CUCTEMBI
YpaBHEHUI

Jlornuyeckue GyHKIMU. 3aBUCUMOCTb
KOJIMYECTBA BO3MOKHBIX JIOTMYECKHUX
GyHKIMK OT KoJTM4ecTBa apryMeHToB. [lomHbie
CUCTEMBI JIOTUYECKUX (PYHKIIMH

Kanonnueckue opMbl JOrHYECKHX
BbIpakeHUI1. COBEPIICHHBIE TN3bIOHKTUBHBIC
1 KOHBIOHKTUBHBIE HOPMaJIbHbIE (POPMBI,
QJIITOPUTMBI UX TIOCTPOEHUS 1O TabIuIe
HUCTUHHOCTHU

Jlorndeckue 3JeMeHTHl B COCTaBe KOMIIBIOTCPA

55

Tpurrep. Cymmarop. MHOropaspsiaasIi
CyMMAarop

56

57

[TocTpoeHue cxeM Ha JOTHYECKUX IJIEMEHTAX.
3aHI/ICI) JIOTUYECKOT O BI)Ipa)KeHI/ISI 10
JIOTUYECKOM cXeMe

MI/IKpOCXCMBI " TCXHOJIOTUA UX IMTPOU3BOJACTBA




58

59

60

[IpencraBienue LebIX YUCEN B TAMSATH
KoMIIbtoTepa. OrpaHnYeHHOCTh AUAana3oHa
YlCell IIPU OTPaHUYEHUH KOJINYECTBA
pa3psaoB. Ilepenonnenne pa3psaaHoil ceTku

bes3HakoBbIe U 3HAKOBEIE JaHHEIE. 3HAKOBEIN
OuT. JIBOWYHBIN JOMOIHUTEIIBHBIN KO/
OTPULIATETBHBIX YUCEI

I[ToOuTOBEIE JIOTHYECKHUE Oorcpanuu.

Jlornueckuii, apuMEeTHUCSCKUI 1
IUKIUYECKUI CIBUTH

61

[u¢ppoBanue ¢ TOMOIILI0 TOOUTOBON
onepauuu «uckinovaromniee NI

62

63

64

Hpel[CTaBJIGHI/IG " XPaHCHUC B IaMATHU
KOMIIBIOTCPA BEIICCTBCHHBIX YUCEIT

Brimonnenue onepaunﬁ C BCIICCTBCHHBIMH
YuCJIaMH, HAKOIIJICHUC OIIHOOK npu
BBIYHCJICHUAX

[IpakTuueckas padbota no teme «3yuenue
IIOPa3psAHOTO MATMHHOTO IIPEICTaBICHHUS
LIENIBIX U BELIECTBEHHBIX YHCEID»

65

66

67

AHaJIN3 anropuTMOB

Oranel peleHus 3aa4 Ha KOMIIBIOTEPE.
WNHcTpyMeHTalIBHBIE CPEACTBA: TPAHCIATOP,
OTJIAYUK, TPODUITUPOBIIUK

Cpena nporpammupoBanus. Komnuisiuus u
MHTepHpeTanus nporpamm. Bupryanbabie
MaluHbl. IHTerpupoBaHHas cpesa
pa3paboTku




68 Merto/ibl OTJIAIKK POTPAMM 1
69 Tumsl IEepeMeHHBIX B SI3BIKE 1
MIPOrpPaMMHUPOBAHUS
70 O0paboTKa LebIX Ynce 1
71 O6paboTKa BeIIeCTBEHHBIX YUCEIT 1
72 CaiyuaiiHble U IICEBIOCITYYaliHbIE YnCIa 1
73 BerBnenus. CioxHble yCJIOBUS 1
74 [Huxsl ¢ ycnoBueM 1
[{MKJIIBI 110 IEPEMEHHOM.
75 B3aumo3zameHseMOCTh pa3InyHbIX BHI0B 1
IIUKIIOB
76 O06paboTka HaTypaJIbHBIX YUCEIl C |
UCIOJIb30BaHUEM ITUKJIOB
Haxoxaenne Bcex mpOCThIX YMCEIT B 33JaHHOM
77 nuanasone [Ipaktuueckas paboTa mo Teme 1 0.5
«Pemrenne 3a1a4 MeTo10M TIEpedOpar»
78 WNuBapuaHT nukia 1
79 JIOKyMEHTUPOBAHKE IPOTPaAMM 1
80 O6paboTka JaHHBIX, XpaHIIIKUXCs B (aitinax 1
81 Pa30Ouenue 3a1aun Ha moA3agaun 1
Hcnonws3zoBanue craniapTHOM OMOIHMOTEKH
%) s3pIKa IporpaMMupoBanust. [Tonkmouenne 1
O1OIMOTEK MOANPOTPAMM CTOPOHHHX
MIPOU3BOAUTENEH
83 [Toanporpammsl (rpoueaypsl U (G yHKIUHN) 1
84 [Tonnporpammel (poueypsl U (pyHKITUH) 1
85 [IpakTrueckas padota o teme "Pa3paboTka 1 1




nojanporpamm"
Pexypcusi. PekypcuBHBIE 00BEKTHI
(bpaxramnsr). PekypcuBHbBIE TPOLIETYPHI

86 ¢byHkuuu. Mcenonp3oBaHue cTeka is
OpraHu3allK PEKYPCUBHBIX BbI30BOB

g7 [IpakTuyeckas padora no Teme "PekypcuBHbIe
noAnporpamMmst"

88 MoaynpHBIN IPUHIMI IOCTPOCHMS IIPOIPAMM

89 YuciaeHHbIE METOIbI

90 [IpakTnueckas padbora no teme «Hucnennoe
pELICHHE YPaBHEHUI

01 Hcnonb30BaHue TUCKPETU3ALUH B
BBIUMCIIUTENIBHBIX 3a/1a4ax
[IpakTnueckas pabora 1o Teme

92 «I[TpubnmxEHHOE BHIYNCIICHNE IJIMH KPUBBIX U
iomaaen Guryp»

93 [IpakTuueckas padbora no teme «Ilonck
MakcuMyma (MUHUMyMa) QyHKIUN»
O0paboTka CUMBOJIBHBIX JJAaHHBIX. AJITOPUTMBI

94 00pabOTKN CUMBOJIBHBIX CTPOK: MOJICUET
KOJIMUYECTBA MOSBIIEHUN CUMBOJIA B CTPOKE
Anroput™bl 00pab0OTKH CUMBOJIBHBIX CTPOK:

95 pa3z0bueHne CTPOKH Ha CII0Ba MO MPOOETHHBIM
CUMBOJIaM
AAroput™Mbl 00pabOTKH CUMBOJIBHBIX CTPOK:

96 MOMCK MOJCTPOKU BHYTPH JaHHOM CTPOKH;

3aMeHa HailZICHHOM MOJCTPOKH Ha JIPYTyIO
CTPOKY




97

98

[IpakTrueckas padota nmo Teme "OOpaboTKa
CTPOK C UCTIOJIb30BaHUEM (DYHKITHI
CTaH/IaPTHOW OMOIMOTEKH S3bIKA
IIporpaMMUpoBaHus"

['enepanms ciioB B 3a1aHHOM aji(haBUTE

99

MaccuBbl ¥ IOCJIEJOBATEIBHOCTH YHCEIL.
[IpakTuyeckas pabora o Teme "3amnoiHeHne
Maccua"

0.5

100

101

102

O000mIEHHbIE XapaKTEPUCTHKN MacCHBA

JIMHEHHBIN ITOMCK 3aJaHHOTO 3HAYEHUS B
Maccuse. [IpakTudeckas pabora 1o Teme
"JIMHENHBIN ITIOUCK 3aJaHHOI0 3HAYEHUS B
MaccuBe"

[IpakTuueckas pabota no teme "Ilonck

MHUHHMAJIBHOTO (MaKCUMAJIbHOI'0) 3JICMEHTA B
YHCIIOBOM Maccuse'

0.5

103

CopTupoBka ofHOMepHOTO MaccuBa. [IpocTeie
MeTOobI COpTUPOBKH. [IpakTHdeckas padbora
o Teme "[IpocTbie METOABI COPTUPOBKHU
MaccuBa"

0.5

104

CoptupoBka ciusHueM. beicTpast copTupoBka
MaccuBa (anroput™m QuickSort).
[IpakTnueckas padbora no teme "bpicTpas
COpTHUpOBKA MaccuBa"

0.5

105

106

JIBOUYHBIN MOUCK B OTCOPTUPOBAHHOM
MmaccuBe. [IpakTuueckas paborta 1o reme
" JIBOWYHBIHA TOUCK"

JIByMepHbIe MacCHUBBI (MaTPHUIIbI)

0.5




107 AnropuT™MbI 00pabOTKH MaTPHIL 1

108 Pemenue 3aiay ananuza JaHHBIX 1

109 CpencTBa TEKCTOBOIO Ipoleccopa 1

110 KomnberorepHas BEpCcTKa TEKCTA 1
[IpakTuyeckas padora no Teme "BépcTka

111 JIOKYMEHTOB C MaT€MaTUYECKUMHU 1 1
bopmymamn"

112 HNHCcTpyMeHTHI peleH3upOBaHM 1

113 [IpakTnueckas padbora 1o Teme | 1
"MHOrocTpaHU4HbIE TOKYMEHTHI"
Oo6naunsie cepBuchl. KomuiektuBHas padbota ¢

114 nokymentami. [Ipaktudeckast pabora o Teme 1 0.5
"KonnekTuBHas pabora ¢ JOKyMeHTaMu'"

115 Ananus ngaHaeix. boseinye naHHbie 1

116 MarmnHnoe oOyueHue 1

117 AHanu3 JaHHBIX C TOMOILBIO AJIEKTPOHHBIX |
TabuI

118 [IpakTryeckas pabora no Teme "AHanuz | |
JAHHBIX C MOMOIIBIO AIEKTPOHHBIX Ta0IHI"
[Toctpoenue rpadukoB pyHKINH.
[IpakTnueckas padbora no teme "HarnsaHoe

119 MIpe/ICTaBIeHHNE PE3YJIbTATOB CTATUCTUYECKON 1 0.5
00pabOTKM JAHHBIX B BUJE JUArpaMMm
CpeACTBaMH PEAAaKTOpPa HIEKTPOHHBIX TabH"

120 JIluauu tpenna. Ilpaktuueckas padora mmo reme 1 0.5
"[TonGop muaMM TpeHaa, MPOrHO3UPOBaHHE"

121 [Ton6op mapamerpa. [IpakTrueckas padota mo | 0.5

TeMe "UncIeHHOe pellieHne YpaBHEHUH C




MTOMOIIIbIO TT0100pa mapamerpa"

OHTI/IMI/I?;aI_[I/I}I KaK IMOUCK HAUJTydlICTO
PEIICHNUA B 3aJaHHBIX YCIIOBUAX.

122 [IpakTrueckas padota o Teme "PereHue 1 0.5
3a/1a4 ONTUMHU3AIUHU C IOMOIIBIO
AJICKTPOHHBIX TabIUIT"

123 [ToBTOpenue. AnnapatHoe odecrieueHue |
KOMITbIOTEpa

124 [ToBropenue. [Iporpammuoe obecnieueHme |
KOMIIbIOTEpa

125 [ToBTOopenue. KoMnbroTepHbie ceTH 1

126 [ToBTOpeHue. Anpecarus B KOMIBIOTEPHBIX |
CeTsIX

127 [ToBTOpenue. OCHOBBI aNreOpbl TOTUKH 1

128 [ToBropenue. IIpakTKyM IO pelIeHUO 3a4a4 1

129 [ToBTopenue. OOpaboTKa CUMBOJIBHBIX |
JaHHBIX Ha s3bIke Python

130 IToBTOpenue. [IpakTuKyMm MO pelIeHuIo 3a1a4 1

131 [ToBTOpEeHNE. AITOPUTMBI 00PaOOTKHI |
MacCUBOB

132 IToBropenue. [IpakTKyM IO peLICHUIO 3a1a4 1

133 [ToBropenue. [IpakTMKyM IO pEeHIEHUIO 3a1a4 1

134 IToBropenue. [IpakTkyM 1O peLICHUIO 3a1a4 1

135 KonrponsHas pabora 1

136 PesepBHoe Bpemst 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 21.5




11 KIIACC

KonuyectBo yacos DJIEKTPOHHbBIE
Ne ara udpossbie
n/n Tewa ypoka Bceero Kontpoabubie  Ipakruieckue f:syqe}mﬂ :)16[()1;1;0B3Teﬂbﬂble
padoThI padoThI pecypenr
KomuectBo nadopmarim 1
AJTOPUTMBI CHKATUSI TAHHBIX 1
Anroputm Xadpmana 1
4 [TpakTuueckas pabota no teme "Cixkatue | |
JAHHBIX C TOMOIIBI0 anroputMa Xaddmana"
5 Anroput™m LZW 1
ANTOPHUTMEI C)KaTHUs TAHHBIX C TIOTEPSIMHU.
6 [IpakTuyeckas pabora o Teme "CixaTre 1 0.5
JaHHBIX ¢ toTepsimu (anroputMel JPEG, MP3)"
7 CKopocTh nepeaum JaHHBIX 1
ITomexoycTONYMBBIE KOBI 1
9 [TpakTrueckas paboTa mo Teme | |
"ITomexoycToiftunBbie KOJbI"
Cuctembl. KOMIIOHEHTBI CUCTEMBI U UX
10 B3anmojeiicTeue. CucteMHbIi 3 dexT. |
VYmpasrneHnue kak HH(GOPMAIIMOHHBIN TIPOIIECC.
OO0patHasi CBsI3b
11 Mogeny u MOJIETUPOBAHUE 1
12 I'padbr 1
13 Pemienue 3a1a4 ¢ moMoIsio rpagos 1
14 HepeBps 1




15

OCHOBBI TEOPUH UTP

[IpakTuyeckas padora o Teme "[lonck

16 BBIUTPBIIIHON CTPATEruu B UTPE C TOJTHOMN
uHpopmanuen"

17 CpencTBa HCKYCCTBEHHOT'O HHTEIIEKTA

13 [TpakTuueckas padota mo Teme "Cpeacrtra
HCKYCCTBEHHOT'O MHTEJIJIEKTa"
dopmanusanus NOHATHS aIropurMa. MamuHa

19 TrrOpUHra Kak yHUBEpcalbHasi MOJIENb
Bbluncienuil. Tezuc Yépua—Trropunra

20 [IpakTuyeckas padora o Teme "CocTaBieHue
IIPOCTOM MPOrpaMMBbl /i1l MallinHbl ThiopuHra”

21 Mamuna I[locta

22 Hopwmansnsie anropudmer Mapkosa
ANTOPUTMHUYECKU HEPA3PEIINMBbIE 3a1a4H.

23 3amgada octaHoBa. HeBO3MOXKHOCTH
ABTOMATUYECKOM OTJIaJIKU TPOrpaMM

24 CI10XHOCTh BBIYUCIEHUI

)5 [Touck mpoCThIX YKCEN B 3aJJaHHOM JUana3oHe
C TIOMOIIBIO AITOPUTMA «perieTo IpaTocheHa

26 [Tpaktuyeckas pabdora no teme "[lonck
MIPOCTHIX YHCEN B 3a/IaHHOM JHamna3oHe"

7 MHoropa3ps/Hble LeNble Yncia, 3a1a41
JUTMHHOU apu(MeTuKu

)3 [IpakTuueckas padota mo Teme "Peanuzanust
BBIUMCJIEHUI ¢ MHOTOpa3psIHbIMU YrcaaMu'

79 CrnoBapu (acconiuaTUBHBIE MaCCHBBI,

otoOpaxkenust). Xau-radbmauisl. [loctpoenue




30

an(aBUTHO-4aCTOTHOTO CJIOBApPS IS
3a/1aHHOT'O TEKCTa
[TpakTuueckas padota mo Teme "[loctpoeHue

a1(aBUTHO-9aCTOTHOTO CIIOBAPS IS
3aJaHHOro Texcra"

31

AmHann3 TekcTa Ha €CTCCTBCHHOM SI3BIKE.
Brigenenne mociaenoBaTeabHOCTEH MO
ma6n0Hy. PernﬂpHHe BBIPA’XCHHA.
YacTOTHRIN aHAJIN3

32

33

34

[IpakTrueckas pabora o Teme "AHanus3
TEKCTa Ha €CTECTBEHHOM SI3bIKe"

Crexu. Ananms IMpaBUJIbHOCTH CKOOOYHOTIO
BBIPpAXXCHUA

Brrunciienue apudMeTu4eckoro BeIpaXeHHs,
3alIMCaHHOTO B MOCTHUKCHOU popme

35

[IpakTuyeckas pabora no teme "Bpruncinenue
apu(pMETUYECKOTO BBIPAXKEHHUS, 3aIIMCAHHOTO B
noctdukcHou Gopme"

36

37

Oqepe/:[I/I. Hcnons3oBaHue oucpeaun st
BPEMCHHOI'O XpaHCHUA JaHHBIX

[TpakTrdeckas paboTa 1Mo Teme
"Ucnonbs3oBanue ouepenn”

38

HepeBbs. Peanu3anus aepesa ¢ MOMOIIbIO
CCBIJIOYHBIX CTPYKTYp. J{BonuHbIe (OMHApHBIE)
nepesbst. [locTpoenne nepesa uist 3a1aHHOTO
apru(METHUECKOTO BBIPAXKEHUS

39

[TpakTrueckas paboTa 1o Teme
"Ucnonp30BaHne IEPEBHEB MIJIs1 BEHIYHCICHUS




40

apu(METUYECKUX BBIPOKCHHI"

PexypcuBHbI€ anropuTMbl 00X0/1a AepeBa.
Hcnonp3oBaHue cTeka v odepeu st 00Xo/a
JepeBa

41

PexypcuBHbIe anroputmsl 00X0/a JepeBa.
Hcnonp3oBaHue cTeka u ouepenu st 00xoa
JepeBa

42

43

44

Anroputwmsl Ha Tpadax. [Toctpoenune
MUHHMAaJIbHOTO OCTOBHOTO JepeBa
B3BEIICHHOTO CBSI3HOT'O HEOPUEHTHPOBAHHOTO
rpaa

O6xo0x rpada B riydbuny. O6xon rpada B
HIAPUHY

KosimdecTBO pa3inyHbIX MyTEH MEXKIY
BEPIIMHAMU OPHUEHTUPOBAHHOTO
aIUKIN4ecKkoro rpaga

45

46

47

Anroput™m JlefKCTpHI.

[TpakTrueckas pabota no Teme "Brruncienue
JUTMHBI KpaTyaiIiero myTy Mexay BepIIuHAMU
rpada (anroput™m JleitkcTpsor)"

Anropur™m ®noiga—Yopamia

48

3amauu, pemaeMpie ¢ TOMOIIBIO
JUHAMHUYCCKOT'O HpOFpaMMI/IpOBaHI/IH .
BBIUMCJIEHHE PEKYPCUBHBIX (DYHKIMI

49

50

[IpakTuueckas pabora no teme "Brruncienue
PEKYPCUBHBIX (DYHKIUH C TOMOIIBIO
JTUHAMHYECKOIro MporpaMMupoBaHus”

33.2[2[“114, peuracMbIC C MTOMOIIBIO




JUHAMHUYCCKOI'0 IIporpaMMUpPOBaHUs: MHOJCYET
KOJIMYCCTBA BAPUAHTOB

ITpakTrueckas padota nmo teme "llogcuér

51 KOJIMUECTBA BAPUAHTOB C MIOMOIIIBIO 1
JTUHAMHYECKOTr0 MporpaMMupoBanus”
3ajauu, pellaeMble ¢ TOMOIIBIO

52 JUHAMHYECKOT0 IIPOrPaMMHUPOBAHUS: 3aa4H
ONTUMM3AIIH

53 [TonsaTne o mapaaurmMax MporpaMMHUPOBAHHUS.
0030p A3bIKOB IPOrPaMMHUPOBAHUS

54 [TonsiTrie 06 00BEKTHO-OPUEHTUPOBAHHOM
POrpaMMUPOBAHUN

55 OO0BbekThI U Kacchl. CBOMCTBA M METOIBI
00BEKTOB

56 OOBEKTHO-OpUEHTUPOBAHHBIN aHAIIN3
[TpakTryeckas paborta no Teme

57 "Hcnonb30BaHne TOTOBBIX KJIACCOB B 1
nporpamme”

53 Pa3paboTtka nporpamm Ha OCHOBE O0OBEKTHO-
OpPUEHTHPOBAHHOT'O MOX0/1a

59 [Ipaktrueckas padota "Pa3zpaboTka mpocToii |
MPOTpaMMBbI C UCTIOIH30BAHUEM KJIacCOB"
Wnkancymnsuus. [paktudeckas padora 1o reme

60 "Pa3paboTka kiacca, UCIOJIb3YIOIIEr0 0.5
MHKAICYJIAIUI0"

61 Hacnenosanue. [Tonumopduszm

2 [TpakTueckas pabota no teme "Pa3zpaboTka |

repapxuu KJiaccoB"




Cpenbl ObICTPOI pa3pabOTKH MTPOTPAMM.

63 [IpoexTupoBanue uHTEpdEiica MoIb30BATEINSA

64 [TpoekTupoBanue uHTEpPEiica Moab30BaTEIIS

65 Hcnonbp3oBanue roTOBBIX YIPaBIsSEMbIX
3JIEMEHTOB JUIsl TIOCTPOEHUs uHTepdeiica

66 [TpakTueckas padota nmo Teme "PazpaboTka |
porpammsl ¢ rpadudeckum uaTepdericom”

67 H3ydeHnne BTOPOro s3b1ka NPOrpaMMHUPOBAHUS

68 H3ydeHue BTOPOTro s3bIKa IpOrpaMMHUPOBaHUS

69 DTarnbl KOMIIBIOTEPHO-MAaTEMAaTHUUYECKOTO
MOJICTTUPOBAHUS
Juckperusanus Ipu MaTeMaTHIeCKOM

70 MOJIETMPOBAHUH HETIPEPHIBHBIX IIPOLIECCOB.
MoaenupoBaHu€e ABUKECHUS

71 [TpakTrueckas paboTa 1mo Teme |
"MopenupoBaHue ABUKEHUA"
MonenupoBanue OUOJIOTMYECKUX CHCTEM.

72 [TpakTnyeckas pabora no Teme 0.5
"MonenupoBaHue OMOIOTUYECKUX cucTeM"

73 MaremaTrueckue MoJIeN B 3KOHOMUKE.
BrruucnuTenbHbIe SKCIEPUMEHTBI ¢ MOJICTISIMU
BepositHocTHBIE MOaEenu. [IpakTnyeckas

74 pabora o Teme "MmutarnmonHoe 0.5
MOJIEJTMPOBAaHHUE C MOMOLIBI0 MeTo1a MOHTe- ’
Kapino"

75 KommnbrorepHoe MoenpoBaHne CUCTEM
yIpaBiIeHUS

76 O0paboTka pe3ynbTaTOB KCIIEPUMEHTA




77 TabmuuHblie (pensaIuoOHHbIC) Oa3bl JAHHBIX
[Touck, coprupoBKa U GUIBTPAIHS TaHHBIX.

78 3anpockl Ha BBIOOPKY JIaHHBIX. 3aIPOCHI C
napaMmerpamu. Boraucisiemble 1mosis B 3ampocax

79 [IpakTuyeckas padora o Teme "Pabora ¢
TrOTOBOW 0a30¥ TaHHBIX"
MHuororabiau4Hble 0a3bl JaHHBIX. TUIIBI CBA3EH

80 MeXy TabnuiaMu. BHeIHUN KITr04.
IemocTHOCTH 0a3bl JaHHBIX

81 [TpakTrueckas pabota no Teme "Pa3zpaboTka
MHOTOTa0JIMYHON 0a3bl JaHHBIX"

82 3anpockl K MHOTOTA0JIMYHBIM 0a3aM JJaHHBIX

23 [TpakTrueckas pabota mo Teme "3amnpocel K
MHOroTa0JIM4YHON 0a3e JaHHBIX"

84 S3bIK ynpaBieHust qaHHbiMu SQL

25 [IpakTuueckas pabora no teme "YmnpasieHue
JIAaHHBIMM C ITOMOIIBIO sA3bIKa SQL"

26 Hepensimonnsie 6a3bl JaHHBIX. DKCTIEPTHBIC
CHUCTEMBI

87 WHTepHeT-npunoxeHus
IToHsTHE O CEPBEPHOMN U KIIMEHTCKOW YacCTsX

88 caiita. TeXHOJIOTHSA «KIMEHT — CepBEp», €€
JIOCTOMHCTBA M HEIOCTATKU

89 OcHossl s13p1ka HTML

90 [TpakTrueckas pabota no teme "Co3nanue

91

TEKCTOBOU BeO-CTpaHUIIbI"
OcHoBrlI a36ika HTML




92

OcHoBrl a361ka HTML

[IpakTuyeckas padora o Teme "Co3nanue
BEO-CTpaHUIIbI, BKIFOYAIOIIEH

93 MYJIbTUMEIHIHBIC 00BbEKTHI (PUCYHKH, !
3BYKOBBIC JIaHHBIE, BUICO)"

94 OcHoBbI KackaaHbIx TabmuI ctuseit (CSS)
[IpakTrueckas padota mo teme "OdopmiieHne

95 CTPaHUIIBI C TOMOIIBIO KAaCKaIHBIX TaOJIHUIL 1
cruieit"

96 Cuenapuu Ha si3bike JavaScript

97 Cuenapuu Ha s3pIKe JavaScript

98 ®opMbl Ha BEO-CTpaHUIIE

99 [IpakTryeckas padora o Teme "O6padboTka |
TaHHBIX Gopm"

100 Pa3smernienune BeO-caiiToB. Ycilyra XOCTUHTA.
3arpy3ka (aiioB Ha caiiT
Kanpuposanue. VcnpaBrienne nepcrneKkTUBHI.

101 I'ucrorpamma. Koppekiust ypoBHEH,
Koppekuus 1sera. ObeciBedyrBaHNE IBETHHIX
n300pakeHui
BBoj n3o0paxeHuit ¢ HCMOJIb30BaHUEM

lop | PASTMUHBIX UG POBBIX YCTPOUCTB. 0.5
[IpakTuueckas padora o Teme "O6paboTka ’
dpoBbIX poTorpaduii"
Perymb. Pabora ¢ obnactsamu. OunbTpsl.

103 | IIpaxTtuueckas pabota no teme "PeTyuib 0.5
udpoBsIX poTorpaduit”

104 MHorocnoitabsie n3o0paxeHus. TekcToBbIe




ciou. Macka cios. Kananel. Coxpanenue
BBIJICIIEHHON 00JIacTH

[TpakTnueckas paboTa 1o Teme

105 "MHorocoiHbIe n300pakeHus" !
[ToaroroBka WILTFOCTpAIUi 1Jisi BeO-CalTOB.

106  IIpaktuyeckas pabora 1o Teme 0.5
" AHMMHpPOBaHHBIE H300paxKeHus"

107 Bekropnas rpaduka. Bekropuzamus
pacTpOBBIX U300PAKEHHIM

108 [TpakTuyeckas pabora no reme "BekropHas |
rpaduka"

109 [IpuHIMIBI HOCTPOEHUS U peAaKTUPOBAHUS
TPEXMEPHBIX MOJIEIEHN

110 [TpakTrueckas pabota no teme "Co3nanue |
IPOCTBIX TPEXMEPHBIX Mojieen"

111 Cerounblie Moaenu. Marepuansl

112 [IpakTuueckas pabora no teme "CerouHbie |
Mozenun"

113 MonenupoBaHue HICTOYHUKOB OCBELICHHUS.
Kamepsl

114 | IIpaxTtuueckas padota no reme "Pennepunr” 1

115 | ApnutuBHble TexHOJOTHH (3D-puHTEPHI)

116 [TonsiTHE O BUPTYaJIbHOHN pEaNbHOCTH U
JIOTIOJTHEHHOM peanbHOCTH

117 IToBTOopenue. [IpakTHKyM MO pELIEHUIO 3a/1a4
Ha U3MepeHue nHpopMaluu

118 [ToBTOpenue. [IpakTukym Mo peleHuto 3a1a4

Ha U3MepeHne HHPpOpMauu




119

120

[ToBTopenue. [IpakTHKyM IO peLIeHUIO 3a1a4
Ha KOJMpPOBaHKE HH(POpMAIIH

[ToBTOpenue. [IpakTukyMm 1Mo pemeHuo 3aaau
Ha KOJUpOBaHHe HH(OpMaLIUU

121

122

123

[ToBropenue. [IpakTukyM 10 pemeHuto 3aaa4d
Ha Teopuro rpados

IToBTOpenue. [IpakTukym 1o pemeHuro 3aga4d
Ha TeopHro rpados

[ToBTOpenue. [IpakTukym 1o peleHuro 3a1au
Ha TEOPHIO UTP

124

125

126

[ToBTOpenue. [IpakTukyM 1o pemeHuro 3aaa4d
Ha TEOPHIO UT'P
[ToBTOpenue. [IpakTukym 1o pemeHuto 3agad
Ha TEOPHIO UTP

[ToBTOpenue. [IpakTukyM MO peLIeHUIO 3a1a4
Ha TEOPHIO UTP

127

128

129

[ToBTrOpenue. [IpakTukyM 1o pemeHuro 3agad
Ha PEKYPCHIO

[ToTopenue. IIpakTukyMm 1o pereHuo 3a1au
Ha PeKypCHIO

[ToBTOpenue. [IpakTukyM 1o pemeHuro 3aga4d
Ha 00paboTKy MH(OPMAIUH B
MHOTOTabIMYHBIX 0a3axX JaHHBIX

130

IToBTOopenue. [IpakTHKyM MO pELIEHUIO 3a/1a4
Ha 00paboTKy MH(pOpMaLU B
MHOTrOTA0JIUYHBIX 0a3ax JaHHBIX

131

IToBTopenue. [IpakTrkym 1o
IPOrpaMMHUPOBAHHUIO Ha si3bIke Python




[ToBTOpenue. [IpakTrky™m 1o

132 1
porpaMMHUpOBaHuIo Ha si3bike Python
133 [ToTOpenue. [IpakTrky™m 1o |
IPOrpaMMUPOBAHUIO Ha si3bIke Python
134 IToBTopenue. IIpakTrky™m 1o |
porpaMMHUpOBaHuIo Ha si3bike Python
135 KoHnTtposbHas pabota 1
136  PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB 110 [TPOIT'PAMME 136 36.5




MPOBEPSEMBIE HA EI'D 110 UHO®OPMATUKE TPEBOBAHUS K
PE3YVJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
ITPOTPAMMBI CPEJHET'O OBIIIETO OBPA3OBAHUSI

Kox
NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TpeGOBAHUS K MPeIMETHBIM pPe3yJbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero o0uero 00pa3oBaHus

1.

3namo (nonumams)

1.1

1.2

[loHnMaHWe OCHOBHBIX NPUHIMIIOB YCTpOWcTBA ©  (YHKIMOHHPOBAHUS
COBPEMEHHBIX CTAI[MOHAPHBIX ¥ MOOMIIBHBIX KOMITBIOTEPOB; TCHICHIIMNA Pa3BUTHUS
KOMIIBIOTEPHBIX TEXHOJIOTUH; BJIaJCHHE HaBbIKaMHU pabOThl C ONEPalMOHHBIMU
CUCTeMaMHM M OCHOBHBIMH BHUJaMHU IPOTPAMMHOIO 0OOECHEUeHUs AJs pelieHUs

y4eOHBIX 3a]1a4 10 BRIOPAHHOU CIICIIUATH3AIIH

Hamnume  mpencraBmeHwii o 0a30BBIX — NPUHOMINAX ~ OPraHM3allUd |

(yHKIIMOHMPOBAHUST KOMITBIOTEPHBIX CEeTei

1.3

ITorumanne OCHOBHBIX IMPUHIUIIOB JAUCKPCTU3aln PAa3IINYHBIX BUI0B

uHpopmanuu

1.4

[lonnmanue 0a30BbIX QJITOPUTMOB OOpaOOTKM YHUCIOBOM UM TEKCTOBOM
nH(popMaluy (3auch YUCENl B MO3UIMOHHOM CHCTEME CUHCIIEHUS, JEIUMOCTb
LENbIX YMCE; HAaxXOXKICHHME BCEX IPOCTBIX 4YHMCENI B 3aJaHHOM JIMAIla30HE;
00paboTKa MHOTOpa3psAIHBIX IEJbIX YKCEN; aHAIU3 CUMBOJIBHBIX CTPOK U JAPYTHUX),

AJITOPUTMOB IMOUCKA U COPTUPOBKHU

1.5

3HaHMe (QYHKIMOHAJIbHbIE BO3MOXKHOCTH WHCTPYMEHTAJIBHBIX CPEICTB CpEbl

pa3zpaboTku

1.6

Bnagenue ocHOBHBIMU CBEAEHHMSIMH O 0a3ax JaHHBIX, UX CTPYKTYpE, CpPEeICTBax

co3aaHus U paboThl ¢ HUMU

1.7

1.8

[lonnMaHne BO3MOXXHOCTEW M OrPaHUYEHHM TEXHOJOTMH HCKYCCTBEHHOTO
MHTEJUIEKTa B Pa3IMYHBIX 00JacTAX; HANWYKME NPEACTaBICHUH 00 HCIOIb30BAHUU

MH(OPMAIMOHHBIX TEXHOJIOTUH B Pa3IMUHBIX MPOo(hecCHOHAIBHBIX cdepax

Brnanenue — TeopeTMUeCKMM  ammapatoM,  MO3BOJSIONIUM  OCYIIECTBIISIThH
MpEACTaBICHUE 3aJaHHOTO HATypallbHOIO 4YHCIa B Pa3jUYHBIX CHUCTEMax
CUHCIICHHSI; BBITIOJIHATH TPEOOpPa30BaHUs JIOTHYECKUX BBIPAKECHHUM, HCIIOIB3YS
3aKOHBI aIreOpbl JOTUKHU; ONPEAEeNITh KpaTualliii MyTh BO B3BELICHHOM rpade u

KOJIMYECTBO MyTeH MEXIy BEPUIMHAMU OPHEHTUPOBAHHOTO ALIMKIMYECKOro rpada

Ymems

2.1

VYMeHue ucnoiab30BaTh KOMIIBIOTCPHO-MATCMATHYCCKUC MOIACIU [JId aHalln3a

OOBEKTOB W TMPOLECCOB: (HOpPMYIHpPOBATH MENh MOJCTHPOBAHUS, BBIMOIHITH




aHaJIN3  pE3yJIbTAaTOB, TIIOJYUYCHHBIX B XOJAC MOACIHMPOBAHUA; OLCHHUBATH
AACKBATHOCTh MOJCIN MOJACIUPYCMOMY OGBGKTy WM TpoueccCy; MpeaAcCTaBIATb

PE3YIBTATEI MOACIIMPOBAHNA B HArJIIAHOM BU/IC

2.2

YMmenue — kiaccupUUIUpPOBATH OCHOBHBIE  3aJlaud  aHalu3a  JIAaHHBIX
(mporHo3upoBaHue, KiaccuPUKanus, KilacTepu3alusi, aHalu3 OTKJIOHEHHI);
MOHUMATh TOCJEIOBAaTEIIbHOCTh pEIIeHUs 3a/Jay aHaiu3a JaHHBIX: cOop
MEePBUYHBIX JIAHHBIX, OYMCTKA W OIICHKA KauecTBa IaHHBIX, BbIOOp W (Win)
MOCTPOCHHE MOJENH, TMpeoOpa3oBaHUE JAaHHBIX, BU3YyalM3alHs JIaHHBIX,

UHTEpIIpeTaIHsl pe3yIbTaToB

2.3

YMenue omnpenenits HHPOPMAIMOHHBIM O0BEM TEKCTOBBIX, TpadUdYecKUX U
3BYKOBBIX JIaHHBIX HIPU 3aJaHHBIX [apaMeTpax AUCKPETU3aLMH. YMEHHUe
OTpENENATh CPEAHIOI CKOPOCTh Iepefadyd JIaHHBIX, OLICHUBATh HW3MEHEHHE
BpPEMEHU TIepellayd MpU HM3MEHEHHH WH()OpPMAIMOHHOTO 00bEMa [aHHBIX U

XapaKTCPHUCTUK KaHaJla CBA3HU
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YMeHue CTpOUTh KOJ, 00ECHEeUrBAIOUINA HAUMEHBIIYI0 BO3MOXHYIO CPEIHIOO

MJINHY COO6H_[6HI/I$I IIpu W3BECTHOM 4acTOTE CUMBOJIOB

2.5

2.6

YMeHHne HuCHoab30BaTh Inpru pCHICHUHN 3aaav CBOIMCTBA IIO3UIIMOHHOW 3alHCH
YHUCCII, AJITOPUTMBI ITOCTPOCHUSA 3allMCH YUCIIa B MO3UIIHOHHON CHCTEME CUMCIICHUS
C 3aaHHBIM OCHOBAaHHUEM M IMOCTPOCHHA 4YHCJIa IO CTPOKCE, coz[epmameﬁ 3aIllMCh
TOTO YHCIa B TO3UIHOHHON CHCTEME CYHCIICHHS C 3aJaHHBIM OCHOBAaHHEM,
YMCHHC BBIIIOJHATD apI/I(I)MeTI/I‘IeCKI/IC onepanvu B IO3UIHUOHHBIX CHCTCMaAX

CUHCIICHUA

YMmenue CTPOUTH JIOTUYCCKOC BBIPAKCHUC B JU3BbIOHKTUBHON U KOHBIOHKTHBHOM
HOPpMaJIbHBIX (bOpMaX 10 3aJaHHOH Ta6n1/1ue UCTUHHOCTH, HCCIICOAOBATDH o0acThb
HUCTUHHOCTH BBICKA3bIBAHHA, COACPKALICTO MNEPEMCHHBIC, PCIIaTb HCECIOXKHBIC

JIOTUYECKUE YPABHEHHUS

2.7

2.8

YMeHue pemarh ajaropuTMHUYECKHE 3ajlaud, CBSI3aHHbIE C aHAIW30M TIpadoB
(3amauu  MOCTPOECHHS ONTUMAIBHOTO MYTH MEXAYy BepHIMHaMH rpada,
ONpEleIcHUsI  KOJIMYECTBA  PA3IMYHBIX  I[yTed  MEXKAY  BEPLIMHAMU

OPUEHTUPOBAHHOTO AIMKINYECKOTO rpada)

YMeHHe HCHoNb30BaTh JEPEBbs NPH aHAIM3€ U MOCTPOEHUU KOJOB U JUIS
MPEACTABICHUST apu(PMETHUECKUX BBIPAKCHUM, TIPH PEIICHUHM 3a1ad TOUCKAa M
COPTHUPOBKH; YMEHHE CTPOMTh [JEPEBO WIPhl IO 33JaHHOMY aJITOPUTMY;

pa3pabarbIBaTh 1 0OOCHOBBIBATh BBHIMTPHIIIHYIO CTPATETUIO UTPHI

2.9

YMeHue aHanu3UpoBaTh AJITOPUTMBI C HKCIIOJIb30BAHMEM TaOJHI] TPACCHUPOBKU;
ompenensaTh 0e3 UCMONB30BaHUS KOMITBIOTEpA  pPE3yJbTaThl  BHITOJHEHUS
HECJIOXKHBIX MPOTpaMM, BKIIOYAIOIINX I[TUKIIBI, BETBICHUS U MOJINPOrPAMMBI, MIPU

3aaHHBbIX UCXOJHBIX JaHHBIX




2.10

2.11

YMeHue OIpenensiaTh CI0KHOCTh HM3Yy4aeMbIX B Kypce 0a30BBIX aJITOPHUTMOB
(cyMMuUpOBaHHE JJIEMEHTOB MaccHBa, COPTUpPOBKAa MaccuBa, IepeOOpHbIE
QJITOPUTMBI, IBOMYHBIA MOMCK) M HNPUBOAUTH IIPUMEPHI HECKOJIbKUX AJITOPUTMOB

paSHOﬁ CJIOKHOCTH JId pEHICHUSA O,Z[HOI>'I 3aJa4du

Bnagenue yHUBEpCaIbHBIM SI3BIKOM IMPOTPAMMUPOBAHMS BBICOKOTO YPOBHS
(ITackamns, Python, Java, C++, C#), npeactaBieHUsIMA O 0a30BBIX THUIIAX JAHHBIX U
CTPYKTYpax JaHHBIX; YMEHHE MCIOJIb30BaTh OCHOBHBIC  YIPAaBIAIOIINE
KOHCTPYKIIMH;, YMEHHE OCYIIECTBISATh AaHAIU3 MPEIJIOKEHHON MpOrpamMMmbl:
OTIpEEIIATh PE3yNbTaThl PabOTHI MPOrPaMMBbl IIPHU 3aJaHHBIX MCXOIHBIX JAHHBIX;
OTpeAeNsATh, MPU KAKUX HMCXOJHBIX JAaHHBIX BO3MOXKHO TMOJY4YEHHE YKa3aHHBIX
PE3YNIbTATOB; BBISBIIATH JAHHBIE, KOTOPHIE MOTYT IPUBECTH K OMIMOKEe B paboTe

[IPOrpaMMbl; GOPMYIUPOBATH MPEIIOKEHHS 110 YIYUIIEHUIO IPOrPaMMHOI0 KoAa

2.12

2.13

2.14

YMeHue peain30BhIBaTh HA BRIOPAHHOM ISl U3YUCHUS S3bIKE MPOTrPaAMMHUPOBAHUS
Bbicokoro ypoBHs (Ilackanms, Python, Java, C++, C#) TumoBble aaropuTMbl
00pabOTKH YKCEeN, YUCIOBBIX MOCIEI0BATEIbHOCTEH U MAacCHUBOB: IMPE/ICTABICHHE
yucjia B BUJE Habopa MPOCTHIX COMHOMXUTEJEH; HaXO0XKICHHUE MaKCUMaIbHOU
(MHHHMAITEHOW) IUQPHI HATYPATLHOTO YHUCIIA, 3aITUCAHHOTO B CUCTEME CUHCIICHUS
C OCHOBaHHEM, He TpeBbIIaromuM 10; BeIYUCIeHne 0000MIEHHBIX XapaKTEPUCTUK
AJIEMEHTOB MAacCHBa WJIA YHCIOBOM MOCIEIOBATENLHOCTH (CyMMBI, TPOU3BEACHUS
cpenHero apu(pMETHYECKOro, MHUHHUMAIBHOTO M MaKCHMAaJIbHOTO JJIEMEHTOB,
KOJIMYECTBA 3JIEMEHTOB, YIOBJIETBOPSIONINX 33JaHHOMY YCIIOBHUIO); COPTHPOBKY
3JIEMEHTOB MAacCHBa; YMEHHE HMCIOJIb30BaTh B MporpamMmax AaHHbIE Pa3IM4HBIX
TUIIOB C YYETOM OTPAaHWYEHUH Ha JIMaNa30H UX BO3MOXKHBIX 3HAUEHUM, IPUMEHSTh
MPU PEIIEHUU 3aJad CTPYKTYpPbl NaHHBIX (CIHCKH, CIOBapH, CTEKH, OYEPEIH,
JIEPEeBhsI); TPUMEHATh CTAHIAPTHBIE ¥ COOCTBEHHBIC MOAMPOTPAMMBI IS
00pabOTKM YHCIOBBIX JaHHBIX W CHMBOJBHBIX CTPOK; WCIOJB30BaTh MPH
pazpaboTke mporpamMM OHOTMOTEKH TMOAMPOTpaMM; YMEHHE HCIOIb30BaTh

CpEeICTBa OTJIAJIKHU IPOTPAMM B CpeJie IPOrpaMMHUPOBAHUS

YMeHue HCronb30BaTh AEKTPOHHBbIE TAOIMIBI JJIS aHANU3a, MPEICTABICHUS U
00pabOTKM JaHHBIX (BKJIOYas BHIOOpP ONTHMAJIBHOTO pEIIeHUs, MOA00p JUHUHU
TpeHJa, peUleHue 3a/ad MPOrHO3UPOBAHMS); YMEHHE HCIIOJIb30BaTh TAOIUYHbIE

(peJ’I}ILII/IOHHBIC) 0a3bl JAaHHBIX U CIIPABOYHBIC CUCTCMbI

YMeHue  OpraHu3oBBIBATH  JUYHOE HWH(POPMAIMOHHOE  MPOCTPAHCTBO  C
UCIOJIb30BAHUEM PA3JIMYHBIX CPEICTB IUGPOBBIX TEXHOJOTHH; MOHUMaHUE
BO3MOXXHOCTEHl IH(PPOBBIX CEPBHCOB TOCYAAPCTBEHHBIX YCIYr, LU(PPOBBIX

00pa3oBaTebHBIX CEPBUCOB




HEPEYEHDb 2JIEMEHTOB COIAEPKAHUA, ITPOBEPAEMBIX HA EI'D 11O
NHPOPMATHUKE

Koxa

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

1

[{udpoast rpaMOTHOCTH

1.1

1.2

OCHOBHBIE TECHACHIIUN PA3BUTHA KOMIIBIOTCPHBIX TEXHOJIOTHH. HapaJ'IJICJ'II)HBIC
BBIYHCIICHUA. MHoronpoueccopHme CHCTCMBI. PaCHpe,I[CJ'IéHHBIG BBIYHMCIINTCIIbHBIC

CUCTEMBI M 00paboTKa OOJIBIINX JaHHBIX

[IpyHUMIIBI MOCTPOEHUS M allapaTHbIE KOMIIOHEHTbI KOMIIBIOTEPHBIX ceTeil. CeTeBble
npotokoibel. Cerb Mutepner. Aapecauust B cetu Unrepuer. [Ipotokoinsr creka TCP/IP.

Cucrema noMeHHBIX UMEH. Pa3nenenne IP-ceTu Ha TOACETH C TOMOIIBIO MACOK MOICETEH

1.3

QaitnoBas cucreMa. [louck B ¢aiinoBoii cucreme. [IpuHuunel pasmenieHns 1 UMEHOBAaHUS

daitnoB B qonroBpemenHoi namsaty. Llladnousl 1 onucanus rpymnm ¢aiios

1.4

CKOpOCTh Tepefayd JaHHBIX. 3aBUCHMOCTb BPEMEHH Iepelayd OT HWH(POPMALHUOHHOTO

00BEMa JaHHBIX U XapaKTCPHUCTUK KaHaJla CBA3HU

1.5

HIudpoBanue nanubix. CHMMeTpU4YHBIE W HecuMMeTpudHble mupsl. [udpsr npocroii

3amensl. [udp Lesaps. Hudp Buxenepa. Anropurm mugppoBanus RSA

1.6

2.1

2.2

2.3

KO,[[BI, MMO3BOJIAOIINEC O6H3py>KI/IBaTB " UCIIPABIIATH OIJ_II/I6KI/I, BO3HHUKAIOOIUC IIPU IIepeaayc

naHHbIX. Paccrosnue Xammunra. Koauposanue ¢ moropenuem 6utoB. Koasl XaMMuHra
Teopernueckue OCHOBBI HH()OPMATHKH

I[BOI/I‘{HOC KOOAUPOBAHUC. PaBHOMepHLIe U HCEPABHOMCPHBIC KOJBbI. I[eKOI[I/IpOBaHI/Ie
COO6H_IGHI/II71, 3aIllMCAHHBIX C TIOMOIIBKO HEPABHOMCPHBIX KOHOB. VYcaopue ®aHo.

HOCTpOGHI/Ie OAHO3HAYHO ACKOANPYCMBIX KOAOB C IOMOIIBIO ICPCBA

Teopetnueckue MNOAXOAbl K OLEHKE KoiudecTBa HHGopManuu. EauHunBI H3MepeHus
KoJMuecTBa HMHQoOpManuu. AnpaBUTHBIA TOAXOJ K OILEHKE KOJIMYecTBa HH(OpMAINU.
3akoH agautuBHOCTH MH(popMmarmu. Popmyna Xaprau. Mubopmanus M BEpOSTHOCTS.

®opmyna [llenHona

Cucrtembl cuucienus. Pa3BépHyTas 3ammch LENbIX U JIPOOHBIX YHCET B MO3MIIMOHHOM
cucreMe curcieHus. CBOHCTBA MO3UIIMOHHON 3alMCH YMCIIa: KOJIMYECTBO LU(p B 3aIucH,
NpU3HAK JEITMMOCTH 4YHCIa Ha OCHOBAHHWE CHCTEMbl CUHCICHMs. AJTOPUTM IepeBoja
LEJIOro 4uciaa U3 P-WYHOM CHCTEMBI CUHCIEHHs B JECATUYHYHO. AJITOPUTM IepeBOja
KOHeyHOUW P-muHOi npobu B aAecATHYHYIO. ANTOpPUTM TIepeBOJa IEJIOT0 YHCHIa U3
JIECATUYHOM cucTeMbl cuncienus: B P-uunyro. IlepeBon koHeuHO# aecatuuHoil qpodu B P-
WYHyl0. J[BOMYHAas, BOCBMEpHYHAsi M IIECTHAAUATCPUYHAs CHCTEMBI CYMCIECHUS, CBS3b

MCXKIAY HUMMU. ApI/I(bMeTI/I‘IeCKI/Ie orncpanr B IO3UIUOHHBIX CUCTEMAaX CYHUCIICHUA
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Tpoanaﬂ YpaBHOBCIICHHAA CHUCTEMA CUUCIICHHA. ,Z[BOI/I‘IHO-)IGCHTI/I‘IHELH CHCTEMA

CUMCIICHUA




2.5

KomupoBanue TtekctoB. KoaupoBka ASCII. OpnobaiitHbie koaupoBkHu. CraHmapt
UNICODE. Komuposka UTF-8. Omnpenenenne nHOOPMAIMOHHOTO 00BEMA TEKCTOBBIX

COOOIIEHU I

2.6

2.7

2.8

2.9

Koauposanue mzobpaxenuit. Onenka nHGOPMAIMOHHOTO 00BbEMa rpadUUecKuX JaHHBIX
NPy 33JaHHBIX pPa3pelIeHHd | TIIyOMHEe KOAWpOBaHUS IBeTa. lL[BeToBBIE MOJENH.
KomupoBanme 3Byka. Onenka HWHPOpPMAMOHHOTO 00BEMA 3BYKOBBIX JAaHHBIX IIPH

3aIaHHBIX YaCTOTC AUCKPCTU3AINU U PA3PAAHOCTU KOAUPOBAHUA

Anrebpa noruku. [loHsiTe BbICKa3bIBaHUS. BbicKa3biBaTenbHbIE (GOpMBI (TIPEIUKATHI).
KBanTopsl cyiiecTBOBaHUS U BCEOOIIHOCTH.

Jlormueckue omnepauuu. Tabmunpsl uctuHHOCTU. Jlormueckue BbipakeHus. Jlormueckue
TOXecTBa. Jlornueckue onepanuu U onepaluy HaJl MHOKECTBaAMHU.

3aKOHBI aNreOphl JIOTMKH. OKBHBAJICHTHBIC IMPEOOPA30OBAHMS JIOTHUECKUX BBIPAKCHHIA.
Jlornyeckue ypaBHEHUSI U CUCTEMbI YPaBHEHUH.

Jlornueckue GyHKIMU. 3aBUCHUMOCTh KOJMYECTBA BO3MOXHBIX JIOTUYECKMX (PYHKIMHA OT
KOJIMYECTBA apTyMEHTOB.

Kanonunueckue Gpopmbl JOrMUeCKUX BbIPAKEHUM

CoBeplieHHbBIE IU3bIOHKTUBHbIE KOHBIOHKTHBHBIE HOpMallbHbIE (DOPMBI, AJITOPUTMBI UX
MOCTPOEHHUS IO TaOJINIIE UCTUHHOCTH

Jlormueckue snemMeHTHl B cocTaBe Kommbiorepa. Tpurrep. Cymmarop. MHoropaspsaHbIi
cymmarop. IlocTpoeHne cxeM Ha JOTMYECKHMX JJIEMEHTax IO 3aJaHHOMY JIOTHYECKOMY

BBIPAXKCHUIO. 3anmch JIOru4ecKoro BBIPpAXKCHUS 110 JIOTHYECKOM CXeMe

2.10

2.11

Monenu u  mopenupoBanue. llenn  monenupoBaHMs.  AJEKBAaTHOCTb — MOJENH
MoJenupyeMoMy 00BbeKTy Hin npoueccy. dopmanuzanus IpuKiIaJIHbIX 3a/1a4.
[IpencraBiaeHue pe3ynbTaTOB MOJEIUPOBAaHUS B BUAE, YAOOHOM JUISI BOCHPHUSATHS

yenoBekoM. ['paduueckoe npeacTaBieHue TaHHbBIX (CXeMbl, TaOIUIbL, TpadUKH).

[IpencraBienue nenbix 4ucesl B NamsATH KoMIbioTepa. OTpaHUYEHHOCTh AMana3oHa YHcell
MIPY OrPaHUYEHUH KOJTUYECTBA pa3psaaoB. [lepenosHenue pa3psaHoi ceTku. be33zHakoBbie U
3HAKOBBIC JIaHHBIC. 3HAKOBBIM OWT. JIBOWYHBIMA MOMOJHUTEIBHBIM KOJ OTPHUIIATEIbHBIX
YHCell.

[ToOuToBble JsOorMueckue omnepauuu. Jlornyeckuit, apupMeTHUECKHU U IUKIMYECKUN

casuru. lludposanue ¢ nomoibo NOOGUTOBOM onepannn «uckioyaromee NIJIN»

2.12

HpeI[CTaBJ'IeHI/Ie BCIICCTBCHHBIX YUCECII B MMAaMATH KOMIIBIOTEPA. 3Haqamaﬂ 4aCTb U MOPAO0K
qucia. ﬂI/IaHaSOH 3HAUYCHHI BCIICCTBCHHBIX YMCCII. HpO6HCMBI XpaHCHUA BCHICCTBCHHBIX
YHuCCJl, CBA3AHHBLIC C OI'PAaHUYCHHUCM KOJIMYCCTBA Pa3pAaaoB. Brinmonnenue onepaum”l C

BCIICCTBCHHBIMHA YHCJIaMHU, HAKOIIJICHUC OIIOOK IMPpU BBIYUCIICHUAX

2.13

I'padpi. OcHoBuble moHATHSA. Bumsl rpados. Omnucanue rpadgoB C MOMOIIBIO MaTpPHUI
CMEXHOCTH, BECOBBIX MAaTpHIl, CIUCKOB CMEXHOCTH. PerieHue anropuTMUYecKHx 3ajad,

CBS3aHHBIX C aHaJIM30M TrpadoB (IMOCTPOCHHE ONTHUMAIBHOTO MYTH MEXIY BEpIINHAMH




rpada, OmpereslieHWEe  KOJMYECTBA  PAa3NUYHBIX  MyTell  MEXIy  BEpIIMHAMH

OPUEHTHPOBAHHOT'O AIIMKINYECKOT0 rpaga)

2.14

HepeBbs. bunapaoe nepeBo. [epeBbs moucka. CriocoObl 00xona nepesa. [Ipencrarienue
apudMeTHUECKUX BBIpOXEHUN B BHUAE aepeBa. lcmonb3oBanue rpadoB U JepeBbEB MpHU

OIMCAaHHH OOBEKTOB U IIpOHECCOB OKPYKAKOIICTO MHUpa

2.15

2.16

JluckpeTHble UTpbl IBYX UTPOKOB ¢ mosiHOM mH(popManueit. [loctpoenue nepesa nepebdopa
BapHAaHTOB, OIHUCAaHUE CTpaTerud WUrpel B TabnuyHOW (opme. BourpeimHeie u

IMPOUT'PBIIITHLIC ITO3UIHH. BBII/IFpBII_HHBIG CTpaTrcruun

Cpe,Z[CTBa HCKYCCTBCHHOI'0O HMHTCJUICKTA. I/I,I[GHTI/ICI)HKEIHI/IH Hn IIOHCK H306pa)KeHHI>i,
PacIrio3HaBaHUC JIUII. Hcmonns30BaHne METOIOB HNCKYCCTBCHHOI'O MHTCJIJICKTA B 06yqa}omnx
cucreMax. Mcmonn30BaHHE METOJIOB HCKYCCTBCHHOI'0O HHTCJUICKTA B pO6OTOTeXHI/IKe.

Nurtepner Bewed. Heitponnsie cetn

AJTOPUTMBI U IPOTPAMMUPOBAHHE

3.1
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CDOpMaJ'II/ISaI_II/ISI IMOHATHUA aJIlOpUTMA. Mamuna TBIOpI/IHFa KaK YHHBEpCalibHass MOJCJIb

BBEIUHCIICHUN

OrneHka CIOXXHOCTU BbIYMCICHUNA. Bpems pa®oTbl U 00bEM HCIONB3yeMON MaMATH, UX
3aBUCHUMOCTb OT pa3Mepa MCXOJHBIX JaHHBbIX. OLEHKa aCHUMITOTHYECKOH CIOXKHOCTU
QITOPUTMOB. AJNTOPUTMBI TIOJTMHOMUAIBHOW CIOKHOCTH. IlepebopHble alrOpUTMBI.
[IpuMeps! pa3iau4HBIX aJrOPUTMOB PELICHUS OJHOM 3aJadd, KOTOpPbIE UMEIOT Pa3IudHYHO

CJIIOKHOCTb

33
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3.5

OHpeI[eJ'ICHI/IC BO3MOJXHBIX PE3YyJIbTATOB pa6OTBI HpOCTCﬁMHX AJITOPUTMOB  YIIPABJICHU A
HUCIIOJIHUTCIISIMU U BBIYHUCIIUTCIIBHBIX aJITOPUTMOB. Onpez[eneHI/Ie HCXOJHBIX HNAHHBIX, IPU

KOTOPBIX QJITOPUTM MOXKET JaTh TpeOYEeMblIil pe3ysibTaT

AnropuT™Mbl 00pabOTKM HATypalbHBIX YHCEJ, 3alMCAaHHBIX B IO3UIMOHHBIX CHUCTEMax
CUMCIIeHHs: pa3OueHue 3amucH Yucila Ha OTHENbHbIE LHUQPBI, HAXOXKAECHHWE CYMMBbI H
npousBeneHus nudp, HaX0kKJACHNE MaKCUMaIbHON (MUHUMAJIbHOM) LU PHIL.

[IpencraBnenne uucna B BHJE Habopa MPOCTBHIX COMHOXHTENEH. AJTOPUTM OBICTPOTO
BO3BEJECHUS B CTeNeHb. IIoMCK MpOCTBIX YHMCEN B 3aJaHHOM JHala3oHE C IIOMOIIbIO

QITOPUTMA «peleTo DpaTocheHar

MHuoropa3psigHbIe 1elble Yncia, 3aa49d JJTHHHON apudMeTrku

3.6

Azpik  mporpammupoBanust (Ilackans, Python, Java, C++, C#). Tunsl JaHHBIX:
LEJI0OYKCIIEHHbIe, BEUIECTBEHHbIE, CHMBOJIbHbIE, Jorndyeckue. BerBienus. CroxHbie
ycioBus. Llukiel ¢ ycioBueM. LIMKIbI 110 IEPEMEHHOM.

OO6paboTka naHHBIX, XpaHaumxcs B (aitnax. TekcroBbie M ABouuHbIe (aitibl. Daiinossie
nepemeHHbIe ((aitioBbie ykazarenu). UteHue u3 aiina. 3anuce B daii.

Pazouenue 3anaun Ha moazanayn. [loamporpammer (mporeaypsl U QYHKIIHH).

Hcnonp3oBanue cTanAapTHON OMOIMOTEKH SI3bIKA IPOTPAMMHUPOBAHUS




3.7

Pexypcus. PexypcuBablie mpoueaypsl u GyHKIUU. Vcrob30BaHUe cTeKa AJIsi OpraHu3aluu

PEKYpPCHUBHBIX BbI30BOB

3.8

Uucnennsie MeToabl. TouHOEe M MPUOMMKEHHOE pelleHus 3anayu. YuclieHHOe pelieHue
YpaBHEHMI C MOMOIIBIO Moa00pa mapamerpa. UnCIeHHbIE METObl PEIICHUS! YpaBHEHHIA:
MeToA Iepebopa, METOJ IOJIOBUHHOTO JeneHus. I[IpuOmmk€HHOe BBIYMCICHHE MAJIUH
KpUBBIX. Bbruncinenue miomanei ¢Guryp ¢ IHOMOIIBIO YHCICHHBIX METOAOB (METOX
OpSAMOYTOJIBHUKOB, MeToa Tpamnenuii). [lonck makcumyma (MHHMMYyMa) (QYHKIMH OJHOM

HepeMeHHOﬁ MCTOAOM IIOJIOBMHHOI'O ACJICHUA

3.9

OO0OpaboTka CUMBOJILHBIX JaHHBIX. BCTpoeHHBIE (DYHKIMU SI3bIKA MTPOTPAMMUPOBAHHS IS
00pabOTKM CHMBOJBHBIX CTPOK. AJTOPUTMBI OOpaOOTKH CHUMBOJIBHBIX CTPOK: MOJCYET
KOJIMUECTBA MOSBJICHUI CHMBOJA B CTPOKE, pa30MEHHE CTPOKU Ha CJIOBA MO MPOOETbHBIM
CHMBOJIaM, MOKUCK MOACTPOKM BHYTPH JAHHOM CTPOKH, 3aME€HA HAWJAECHHOW NMOACTPOKH Ha
JIpyrylo CTpoky. ['eHepamms Bcex CJIOB B HEKOTOPOM andaBHTe, YIOBIECTBOPSIOMINX

3aJIaHHBbIM OI'PaHUYCHHSM. Hpeo6pa3013aHI/Ie qucjia B CHMBOJIBHYIO CTPOKY U O6paTHO

3.10

MaccuBbl M TOCJIEIOBATCILHOCTH 4YHUCENl. BbramcieHne 0OO0OOMIEHHBIX XapaKTEPUCTHK
9JIEMEHTOB MAacCHBa WM YHCJIOBOM TMOCIEAOBATEIbHOCTH (CYMMBI, MPOU3BEACHHUS,
cpenHero apupmMeTH4ecKoro, MUHUMAaIbHOTO M MAaKCHUMAJIbHOTO 3JIEMEHTOB, KOJIHYECTBa
AJIEMEHTOB, YJOBJIETBOPSIONIUX 3aJaHHOMY YCJIOBHUIO). JIMHEWHBIH TMOWUCK 3aJaHHOTO
3HAQYEHUS B MacCHUBe. AJTOPUTMBI PabOThI C D3JIEMEHTaMH MacCHBa C OJHOKPATHBIM
pocMOTpoM MaccuBa. COpTHpOBKa OJHOMEPHOTO MaccuBa. [IpocTbie METOIbI COPTUPOBKH
(MeTron my3bIpbKa, METOJ BbIOOpa, COpPTHpPOBKA BcTaBKamu). COPTHPOBKA CIHSHUEM.
beictpass  coptupoBka MaccuBa (anroputMm  QuickSort).  [[BomuHBIM = TIOMCK B

OTCOPTUPOBAHHOM MacCHBE

3.11

3.12

3.13

JIBymepHbIe MaccuBbl (MaTpulbl). AJTOpUTMBI OOpaOOTKHM JBYMEPHBIX MAaCCHUBOB:
3al0JIHEHUE ABYMEPHOTO YMCIOBOIO MacCUBa IO 3aJaHHBIM ITpaBHJIaM, MIOUCK AJIEMEHTA B
JBYMEPHOM MacCHBE€, BBIYUCICHHE MaKCUMyMa (MHHHMMYMa) W CYMMBbI DJIEMEHTOB
JByMEPHOT'O MacCHBa, IEPECTAHOBKA CTPOK M CTOJIOLOB IByMEPHOI'O MacCUBa

CrnoBapu (accollMaTUBHBIE MacCUBBL, oToOpaxkeHHs). Xoul-radbmunpl. [loctpoenue
aJ1(haBUTHO-4aCTOTHOTO CJIOBAPs /7S 3alaHHOTO TEKCTa

Creku. AHanu3 NMpaBUIBLHOCTH CKOOOYHOTO BBIpakeHHUs. Brruncienue apumeTuyeckoro
BBIpaXXEHMsI, 3alIICAHHOTO B MOCT(HUKCHOH popMme.

O‘leCI[I/I. Hcnons3oBaHue oucpeaun 1Jjis1 BpEMCHHOT'O XpaHCHHUA JaHHBIX

3.14

AnroputMmbel Ha rpagax. IlocTpoeHne MMHHMaJBHOTO OCTOBHOTO JEpEBa B3BELIEHHOTO
CBSI3HOTO HEOPUEHTHPOBAaHHOTO rpada. KonnyecTBo pasnuyuHbIX MyTeil MEXIy BepIIMHAMH

OPUEHTHPOBAHHOTO AlIUKINYECKOro rpada. AIroputm JlekcTps

3.15

HepeBbs. Peanu3zanus aepeBa ¢ MOMOIIBIO CCBUIOUHBIX CTPYKTYp. [IBonuHble (OMHApHBIE)
nepesbs. [locTpoenue nepeBa A 3a1aHHOTO apU(PMETHUECKOro BhIpaKeHUs. PekypcuBHbIe

ITOPUTMBI 00X0/1a AiepeBa. Vcmonp30oBaHue cTeka U ouepenu it 00Xo/1a IepeBa




3.16

3.17

JluHaMuueckoe MporpaMMHUpPOBAaHME KaK METOJ pELIEeHUs 337ad C COXPAHEHHEM
IIPOMEXYTOUHBIX pEe3yJlbTAaTOB. 3ajadyd, pellaeMbleé € IOMOIIBI0 JAMHAMHYECKOTO
IPOrpaMMHUPOBAHUSA:  BBIYMCICHHUE PEKYPCUBHBIX (QYHKIMHA, TOACYET KOJIMYECTBA
BapHaHTOB, 33J]a4l ONTHUMU3ALUU

[lonsatne 00 OOBEKTHO-OPHEHTHUPOBAHHOM HPOrpaMMHUpOBaHUU. OOBEKTHI M  KIJIACCHI.
CgoiictTBa W MeTonbl 00BEKTOB. (OOBEKTHO-OPUEHTUPOBAHHBIN aHanmu3. Pa3paboTka
oporpaMM Ha  OCHOBE  OOBEKTHO-OPHEHTUPOBAHHOTO  mojaxona. MHkancymsanus,
HacJieJJoBaHHe, ToTuMOphu3mM

WndpopmanoHHbIe TEXHOJIOTUU

4.1

4.2

AHanu3 nanHeix. OCHOBHBIC 334U aHAJIM3a JIAHHBIX: POTHO3UPOBAHUE, KlIacCU(PUKALINS,
KJIacTepu3alus, aHaau3 OTKIOHeHuH. IlocrmenoBarenbHOCTh pelleHHs 3aJad  aHaiau3a
JTaHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYMCTKA M OLEHKA KaueCTBa JaHHBIX, BHIOOp U (MJIH)
MOCTPOEHUE MOJIENH, MPeoOpa3oBaHUE JAHHBIX, BU3YAIH3allUs JAHHBIX, WHTEPIPETALIUS
pesynbraToB. llporpammubie cpeactBa u  WHTepHeT-cepBHCHl st  00pabOTKH U
MIPEACTABICHUS JaHHBIX. bonbiine nanueie. MammaHoe 00yueHne

AHanu3 JaHHBIX C IIOMOIIBIO AJIEKTPOHHBIX TaOnul. BbluMclieHHE CyMMBbl, CpEIHEro
apupMeTrueckoro, HauOoOJbIIero (HaMMEHBILEr0) 3HAYCHMs [Juana3oHa. BeruucieHue
K0d(ppHIIEeHTa KOPPEISAIUH IBYX PAIOB JaHHBIX. [loCTpoeHne CTONIOYATHIX, TMHEHYATHIX U
KpyroBeix auarpamm. [loctpoenue rpadukoB ¢pynkmmid. [logbop muHuM TpeHna, pemeHne
3ajlay MPOrHo3upoBaHus. Penienue 3a1a4 ONTUMU3ALMHI C TOMOILBIO AJIEKTPOHHBIX TAOJIHIL

4.3

4.4

Huckpernszanuss Npd MaTeMaTUYECKOM MOJEIUMPOBAHUM HENPEPBIBHBIX IPOLECCOB.
MopenvpoBanue ABWKEHUsS. MojenupoBanne OMOJOTUYECKUX CHUCTeM. MartemaTH4ecKue
MOJIeTM B OKOHOMHUKE. BBIYMCIUTENbHBIE JKCHEPUMEHTH ¢ wMmoaensmu. OOpaboTka
pe3yabTaTOB JKCIepUMEHTa. MeToa HauMeHbIIuX KBajapaToB. OIlEHKa YHCIOBBIX
napaMeTpoB MOJETUPYEMBIX OOBEKTOB U MpOIecCOB. BoccTaHOBIEHHE 3aBUCUMOCTEH O
pe3yabpTaTaM SKCIIEpUMEHTA

BepositHocTtHbie Monenu. Metoasl Monte-Kapiio. MmutannoHHoe MOAENMpOBaHUE.
CucreMbl MacCOBOTO 0OCITYKUBAHUS

4.5

4.6

Tabnuunble (pensuuoHHBIE) 0a3bl AaHHBIX. Tabiuua — mpeAcTaBI€HUE CBEIEHUH 00
OJHOTHIHBIX 00bekTax. Iloje, 3amuck. Kiorou Tabnunpel. PaboTa ¢ roroBoi 0a3o0li JaHHBIX.
3anonHenue 6a3pl naHHBIX. [loMCK, copTMpoBKa W (QUIbTpalMsl AaHHBIX. 3amMpochl Ha
BBIOOPKY JaHHBIX. 3alpoChl C MapaMeTpaMu. Beruncisiemble Mo B 3apocax.
MmuoroTtabnuunbie 0a3bl JaHHBIX. THIBl CBs3ed Mexay TaOnuiamu. BHemHWil Kirod.
[lemocTHOCTH 6a3bl JAHHBIX. 3aMPOCHI K MHOTOTAOIWYHBIM 0a3aM JTaHHBIX

TexcroBelii npoueccop. CpeacTBa IHOUCKAa M aBTO3aMEHbl B TEKCTOBOM IIPOILIECCOPE.

CTpyKTypupOBaHHBIE  TEKCTOBbIE  JOKyMeHThl. CHocku, ornasiaeHue. llpasuna
UTHUPOBAHUS UICTOYHUKOB U 0(popMIiIeHHs OMOIMOrpaguueckux CChIIIOK




YYEBHO-METO/JUYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA
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