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HHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o wuHdopmatuke (yriayOia€HHBIH YPOBEHb) Ha YPOBHE CPEIHETO
oOuiero obpas3oBaHusl pazpaboTaHa Ha OCHOBE TpeOOBaHWI K pe3ylbTaTaM OCBOEHUS
OCHOBHOM  00pa3oBaTeNbHOM  MHpOrpaMMbl  cpeaHero  obmero  oOpa3oBaHWUS,
npencraBieHbix B @I'OC COO, a Takke QenepaibHOil padodeil mporpaMMmsl
BOCITUTaHUS.

[IporpamMma 1o uH@OpMaTHKE AAET MPENCTABICHHE O LENAX, OOIIEH CTpaTeruu
oOyueHusl, BOCHUTaHUsI U Pa3BUTUS OOYyYalOUIMXCS CPEACTBAMM Y4YEOHOIO NpeaMeTra
«Uupopmatuka» Ha yriyOJEHHOM YPOBHE, yCTaHABIUBAET 0053aTeIbHOE MPEIMETHOE
coliep KaHue, MPeayCMaTpUBAET €ro CTPYKTYpUPOBAaHHUE MO pa3fesinaM M TeMaM Kypca,
OlpeseNsieT pacupeleieHue ero mo kiaccaMm (rogam H3y4deHus), Aa€T HpUMEpPHOE
pacnpezesieHne y4eOHbIX 4acoB [0 TEMaTHUECKUM pasjiesiaM Kypca U peKOMEHIYEMYIO
(mpuMepHyI0) TMOCHIEN0BAaTEIbHOCTh HX H3YYEHHUS C Y4YETOM MEKIPEIMETHBIX U
BHYTPUIPEIMETHBIX CBSI3€W, JOTMKH Y4eOHOIO IMpOIecca, BO3PACTHBIX OCOOEHHOCTEN
o0yyarommxcs.

[Iporpamma mo wuH(OpPMATHKE ONpPENENseT KOJIMYECTBEHHBIE M KayeCTBEHHbIE
XapaKTepUCTUKU Y4eOHOro MaTepuana JUisl KaXJI0ro rojia U3y4eHUsl, B TOM YUCIE JUIs
COJIEpKATEIbHOIO HAMOJIHEHUS! Pa3HOTO BUJA KOHTPOJsS (IPOMEKYTOUHOM aTTeCTalllu
oOy4JaronIuxcsi, BCEPOCCUUCKUX MPOBEPOUYHBIX padOT, TOCYJApPCTBEHHON HWTOTOBOM
arrectanuu). [lporpamma mo wuH@OpMaTHKe SBISETCS OCHOBOM MJi COCTaBJICHUS
aBTOPCKUX Y4YEOHBIX MPOrpaMM M YYE€OHUKOB, IMMOYPOUYHOTO IUTAHUPOBAHMS Kypca
YUHUTEIIEM.

Nudopmatuka B cpegHeM o01eM 00pa30BaHUM OTPAXKAET:

CYyIIHOCTh  MH(OpPMATUKA  KaKk  HAYYHOM  JHUCUMIUIMHBI,  HM3ydarolleu
3aKOHOMEPHOCTH MPOTEKaHWsI U BO3MOXHOCTM aBTOMATHU3AlMM HH()OPMAIIMOHHBIX
IIPOLIECCOB B PA3JINYHBIX CUCTEMAX;

OCHOBHBIE 00JIaCTH MPUMEHEHHSI THHOPMATHKH, TTPEXKIEC BCETO NHPOPMAITMOHHBIC
TEXHOJIOTHH, YIIPABJICHUE U COLUATBHYIO chepy;

MEXAUCIHUIUIMHAPHBIA ~ Xapakrep  MHPOPMATUKM U HUHPOPMALUOHHOU
NEeSATENBHOCTH.

Kypc undopmatuku nms ypoBHS CpemaHero oOImero o0pa3oBaHUs SIBISETCS
3aBEPILAIOIIMM JTAllOM HENPEpPhIBHOM MOATOTOBKM OO0yYaromuxcsi B 00JacTu
uHpOpMaTUKU ¥ HUHPOPMALMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHH, OMUpAeTcs Ha
coliepKaHue Kypca MH(OPMATUKH YpPOBHS OCHOBHOI'O OOIIEro oOpa3oBaHHUS U OIBIT
MOCTOSIHHOTO TPUMEHEHHs] MH()OPMAIIMOHHO-KOMMYHHUKALMOHHBIX TEXHOJOTUH, MaéT
TEOPETUYECKOE OCMBICIICHNE, HHTEPIPETALUIO U 0000IIEHHE STOTO OMbITA.

Pesynbratel  yrnyOn€HHOro  ypoBHS — M3Yy4eHMsT ~ yuyeOHOro  mpeamera
«MHpopmaTHKay OPUEHTUPOBAHBI HA MTOJIyY€HNE KOMIIETEHTHOCTEN I OCIEAYIOLIEH
npodheccHoHaNbHOM IeATEeIBHOCTH KaK B paMKax JaHHOW MpeaMeTHONW 00JacTH, Tak U B
CMEXHBIX ¢ Hell o0nacTsax. OHU BKIIIOYAIOT B CEOS:



OBJIAJICHUE KIIFOUEBBIMU MOHSITUSIMU U 3aKOHOMEPHOCTSIMHU, Ha KOTOPBIX CTPOUTCS
JaHHas mOpeaMeTHas oOJacTh, PACIO3HABAHME COOTBETCTBYIOIIMX HMM IPU3HAKOB WU
B3aUMOCBS3€H, CIOCOOHOCTh JEMOHCTPUPOBATh PAa3IUYHbIE MOAXOJbl K H3YYECHHIO
SBJICHUM, XapaKTEPHBIX JJIs1 U3y4aeMOU MpeaMeTHO 001acTy;

yMEHHUE pElIaTh TUMOBBIE MPAKTHUYECKUE U TEOPETUUECKHUE 3aJlauM, XapaKTepHbIC
JUTSI ICTIONTb30BAaHMSI METOIOB M HHCTPYMEHTAPHs JTAaHHOU MTPEAMETHOM 00J1acTH;

HaJU4He MPEACTABICHUN O JAaHHOW MPEAMETHOU 00JIACTH KaK IEJIOCTHOW TEOPHH
(COBOKYITHOCTHY TE€OPHil), OCHOBHBIX CBSI3SIX CO CMEKHBIMU 00J1aCTIMU 3HAHUM.

B pamkax yriyOon€HHOrO YpOBHS H3y4eHHS HMHQPOPMATUKH 0OecIeurnBaeTCs
[[eJICHANpPaBIICHHAs TOJrOTOBKA OOYyYalolmuXcs K MPOJODKEHHIO OOpa3oBaHUS B
OpraHU3aIUIX po¢heCCUOHATIBHOTO 00pa3oBaHUs 1o CIEUAIBHOCTSIM,
HETOCPEJCTBEHHO CBSI3aHHBIM C IU(POBBIMU TEXHOJIOTHUSMH, TAKUM KakK MPOrpaMMHast
UHXeHepHs, uHPopMalMoHHass 0e30MacHOCTb, WH(GOPMAIIMOHHBIE CHUCTEMBl U
TEXHOJIOTHH, MOOMJIBHBIE CUCTEMBI U CETH, OOJIBIIINE JJAHHBIE U MAIIMHHOE O0yuYeHHUE,
MPOMBIIUICHHBIA ~WHTEPHET BEIIEW, MCKYCCTBEHHBI HHTEJUIEKT, TEXHOJOTUH
OeCripoBOJIHOM  CBSI3U, POOOTOTEXHHKA, KBAHTOBBICE  TEXHOJOTHH, CHUCTEMBI
pacnpeaenEéHHOro peecTpa, TEXHOJIOTUN BUPTYAJIbHON U JOMOJTHEHHOM PEaJIbHOCTEMN.

OcHoBHas 11e51b U3y4eHus yueOHoro npeamera «Mudopmatuka» Ha yriyOoinéHHOM
YPOBHE CpeIHEro ooOImero oOpa3oBaHus — oOOECIeUYCHUE MaJIbHEHIIEro pPa3BUTHS
MH(POPMAITMOHHBIX KOMIIETEHIIMI 00y4aroerocs, ero roTOBHOCTH K JKM3HU B YCIIOBUSIX
pa3BuBaroIierocsi MHGOPMAIMOHHOTO OOIIECTBA M BO3PACTAIONMIEH KOHKYPEHIMU Ha
peiHKE Tpyaa. B cBs3u ¢ »tum u3ydenue umHdopmatuku B 10—11 kmaccax AOMKHO
00eCeunTh:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, OCHOBAHHOTO Ha TIOHUMaHUU POJIU
nHpopMaTKu, HTHHOPMAIITMOHHBIX U KOMMYHUKAITMOHHBIX TEXHOJOTHI B COBPEMEHHOM
00IIIeCTBE;

c(hOpPMHUPOBAHHOCTH OCHOB JIOTUYECKOTO U aJITOPUTMUYECKOTO MBIIIJICHUS;

c(hOpMHUPOBAHHOCTh YMEHUH pa3nuvarh (aKkThl U OIICHKU, CPABHUBATH OIICHOYHBIC
BBIBOJIbI, BHUJETh HX CBSI3b C KPUTEPHUSIMU OLECHUBAHUSA U CBSI3b KPUTEPUEB C
OTPEICIEHHOM CHUCTEMOM IIEHHOCTEH, MPOBEPSITh Ha JOCTOBEPHOCTh U 0000IIATH
uH(pOpMaIHIO;

c(hOpPMHUPOBAHHOCThH TMPEACTABICHUN O BIUSHUU WH(DOPMAIMOHHBIX TEXHOJOTUN
Ha JKU3Hb 4YEJOBEKa B OOIIECTBE, IMOHUMAHUE COIMATBLHOTO, JKOHOMHUYECKOTO,
MOJIUTUYECKOTO, KYJbTYPHOTO, IOPUIUYECKOTO, MPUPOJHOTO, SPrOHOMHUYECKOTO,
MEIUIIMHCKOTO ¥ (PU3HOJIOTHYECKOT0 KOHTEKCTOB MH()OPMAIIMOHHBIX TEXHOJIOTHH;

OPUHATUE TPABOBBIX M ITHUYECKUX AacCHEeKTOB HH(POPMALMOHHBIX TEXHOJIOTHH,
OCO3HaHUE OTBETCTBEHHOCTH JIFOJEH, BOBJIEYEHHBIX B CO3JAHME M HCIOJb30BAHUE
MH(GOPMALIMOHHBIX CUCTEM, PACIPOCTPaHEHNE HH(POPMAIUH;

CO3J]aHUE YCJIOBUM [JIsi pa3BUTUS HABBIKOB Y4Y€OHOW, NPOEKTHOW, HAy4dHO-
UCCJIeIOBATEILCKOM M TBOPUYECKOM JAESTENbHOCTH, MOTHUBAIMM OOyYaromuxcsi K
CaMOPAa3BUTHIO.



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 ONEPALlMOHHOW CUCTEMBI, padoTe B cetu MHTepHET u
MCIOJIb30BaHUIO0 HHTEPHET-CEPBUCOB, HHPOPMAITMOHHOM 0€30IacHOCTH.

Pasznen «Teopermueckne ocHOBbI HMHGOPMATHKHW» BKIIOYAET B ce0s
MOHSTUMHBIN anmnapaTr UHPOPMATUKH, BOITPOCH! KOJUPOBaHUS HH(GOPMAIIUHU, U3MEPEHUS
MH(POPMAIITMOHHOTO O0BEMA JIAaHHBIX, OCHOBBI AIreOpbl JIOTUKU U KOMIIBIOTEPHOIO
MOJICIIMPOBAaHMUS.

Pa3gen «AJaropurMbl M NPOrpaMMHUPOBAHHWE» HANPAaBIECH Ha pa3BUTHE
AITOPUTMHYECKOTO MBIIIJIEHUS, pa3pabOTKy alrOpuTMOB M OLEHKY HX CJIOKHOCTH,
(GopMHpOBaHHE HABBIKOB peajM3alMy MPOrpaMM Ha S3bIKaX IPOrpaMMHUPOBAHUSA
BBICOKOT'O YPOBHSI.

Pasnen «MHpopManmoHHBIEe TEXHOJOTHM» IOCBSAIIEH BOIPOCaM NPUMEHEHUS
MH()OPMAIIMOHHBIX TEXHOJIOTMH, pEaIM30BaHHBIX B MPUKIAJHBIX MTPOTrPAMMHBIX
MPOJYKTaX W HHTEPHET-CEPBUCAX, B TOM YHCIE B 3a/Jadax aHaiau3a JaHHBIX,
MCIIOJIb30BaHUIO 0a3 JaHHBIX U 3JIEKTPOHHBIX TAOJIUIL JJIsl pELICHUS IPUKIIAJIHbIX 33]1a4.

B mnpuBeaénHom panee copepxkaHuu ydeOHoro mnpeamera «HpopmaTikay
KYPCUBOM BBIJICJICHBI JIOMOJHUTEIbHBIE TEMbI, KOTOPbIE HE BXOIAT B 00s3aTEIbHYIO
nporpamMmy OOy4Y€HHs, HO MOTYT OBbITh MPEIJIOKEHbl I H3YYEHUS OTAEJIbHBIM
MOTUBHUPOBAHHBIM U CIIOCOOHBIM 00YYarOITUMCH.

VYrnyOn€HHbli  ypOBEHb  U3ydeHUS  MHQPOPMATUKU  PEKOMEHIYyeTcs s
TEXHOJOTMYECKOro  mpoduis, OPUEHTUPOBAaHHOIO  HAa  HMH)KEHEPHYIO U
nHpOpMaMOHHYIO  chepbl  AEATENbHOCTH. YTIyOJNEHHBIM ypOBEHb  M3YYCHHS
nH(pOpMATUKU O0ECHeYrBaET: MOATOTOBKY OOYyYarOUIMXCsl, OPUEHTUPOBAHHBIX Ha
CHEeHAIbHOCTY B 00jacTM WH(OPMALMOHHBIX TEXHOJOTHH M  HHXKCHEpPHBIC
CHEUUATbHOCTH, YYacTHE B NPOEKTHOW M HCCIENOBATEIBLCKOW JIESITEIBHOCTH,
CBA3aHHOM C  COBPEMEHHBIMH  HANpaBJICHUSIMH  OTpAacid  HHPOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTUH, MOJATOTOBKY K YYacTHIO B OJMMIHMAZax M claye
Eaunoro rocy1apcTBEHHOTO SK3aMeHa 1o HH(POpMaTHKeE.

[TocnenoBatenbHOCTh M3yYEHUSI TEM B Mpelesiax OAHOrO roja oOyueHHUs MOXKET
ObITh M3MEHEHa M0 YCMOTPEHHMIO YUMTENS MpHU MOATOTOBKE pabodeil mporpaMMbl U
MOYPOYHOTO MJIaHUPOBAHMS.

OO61iee 4yncI0 YacoB, PEKOMEHI0BAHHBIX JJIs1 U3y4YeHus1 nH(popmaTuku — 272 yaca:
B 10 kmacce — 136 ygacoB (4 vaca B Hememwo), B 11 kmacce — 136 gacoB (4 gaca B
HEJIEITIO).



COILEPKXAHUE OBYUYEHUASA
10 KJTACC

Hu¢posas rpaMOTHOCTH

TpeOoBaHus TEeXHUKH 0€30MAaCHOCTU U TMTUEHBI MPU pabOTe ¢ KOMIBIOTEpaMHU U
JIPYTUMU KOMIIOHEHTaMU IIU(POBOTO OKPYKEHUSI.

[IpuHiunel paboThl KOMIBIOTEPOB U KOMIBIOTEPHBIX CHUCTEM. ApXUTEKTypa (HoH
Helimana. ABTOMaTH4eCKOE BBIIIOJIHEHHE MporpamMMmbl mpoueccopoM. OneparuBHas,
MOCTOSIHHAsI W JOJrOBpeMeHHass mnaMmsiTb. OOMEH JaHHBIMM C I[IOMOINBIO IIWH.
KonTtpomiepsl BHEMIHUX yCTPOUCTB. [IpsAMOii 1OCTyN K aMsITH.

OCHOBHBIE TEHJICHIIMM PAa3BUTHS KOMIIBIOTEPHBIX TexXHojorui. [lapannenbHbie
BBIUHCIICHUA. MHoronpoueccopHbeie cuctemMbl. CynepkoMnblOTEphl. PacnpenenéHubie
BBIYMCIUTEIbHBIE CUCTEMBI U 00paboTKa OOJBIIUX JaHHBIX. MOOWIbHBIE LU(PPOBHIC
YCTpOMCTBA W HMX POJb B KOMMYHUKalUUsIX. BCTpOe€HHbIE KOMIIBIOTEPHI.
MuxkpokoHTposuiepsl. POOOTH3UpOBaHHBIE TPOU3BOICTBA.

[IporpamMmMHOe oOecnedeHHe KOMITBIOTEPOB U KOMIBIOTEPHBIX CHCTEM. Bujpbl
MpOrpaMMHOro obecnedeHusi M UX HazHadeHue. (OCOOEHHOCTH MPOrpaMMHOTO
oOecrieueHnss MOOMIIbHBIX ycTpoicTB. IlapannensHoe nporpammupoBanue. CUCTEMHOE
nporpamMmHoe  oOecrnieyeHue. OrmnepanioHHbIE CUCTEMbI. YTUIUTHL.  JlpaiiBepbl
ycTporcTB. MHCTAIUISIIMS M IEMHCTAIUISIUS TPOrPAMMHOTO 00eCTiedeHUsI.

QaitnoBbie cucteMbl. [IpuHIUMNBI pa3MmenieHUss W UMEHOBaHUsA (DailioB B
nojroBpeMeHHor namatu. [abiaons! Ay onucanus rpynn ¢anios.

[Iporpammuoe obGecrnieuenue. JIueH3upoBaHue MPOrpaMMHOIO OOECHeYeHUs U
nugpoBbx pecypcoB. IlpomnpuerapHoe u cBOOOAHOE NIPOrpaMMHOE OOecIeYeHHE.
KoMMmepueckoe M HEKOMMEpPUECKOE MCIIOJIb30BAHUE MPOTPaMMHOIO OOECHeueHus: U
nudpoBbIX pecypcoB. (OTBETCTBEHHOCTb, YCTAHABIMBAaEMasi 3aKOHOJATEIbCTBOM
Poccuiickon  ®enepanuyu 32 HENPaBOMEPHOE  MCIIOJIB30BAHUE  IPOrPaMMHOTO
oOecrieueHus U HU(POBBIX PECYPCOB.

[IpyHIMOBI TOCTPOEHUST W aNNapaTHbIE KOMIIOHEHTBbl KOMIIBIOTEPHBIX CETEMl.
Ceteble mpotokoiibl. CeTh NHTEpHET. Anpecanus B cetu MuTepHet. [IpoTokombl cTeka
TCP/IP. Cuctema JOMEHHBIX UMEH.

Paznenenune |IP-cetu Ha mojceTd ¢ momolibio Macok mnozacerteil. CereBoe
agMuHucTpupoBanue. [lomydeHue MAaHHBIX O CETEBBIX HACTPOMKax KOMIIbIOTEpA.
[IpoBepka Hanuuus CBSI3U € y3710M cetu. OnpenesieHne MapiipyTa IBH>KEHHS TaKETOB.

Bungsr JIeSITeJILHOCTU B ceTu HNuTepHer. CepBucsl HNuTepnera.
['eoundopmManmoHHbie cHUCTEMBbI. ['€0JOKAIMOHHBIE CEPBUCHI PEATBLHOTO BPEMEHU
(Hanpumep, JOKalUMsg MOOWJIBHBIX  TEJNEPOHOB, OINpPEACICHUE 3arpyKEHHOCTH
aBTOMAarucCTpaseil), ”HTEPHET-TOPTOBIIsL, OPOHUPOBAHUE OWUJIETOB U TOCTHHHIL.



['ocynapcTBeHHbIE AJNEKTPOHHBIE CEpBUCHI M ycayrd. ConuanbHble CE€TH —
OpraHu3alys KOJUIEKTUBHOI'O B3aHMMOJEHCTBUS U OOMeHa JaHHbIMU. CEeTeBOM ITHKET:
mpaBuja TOBEACHUS B KuOeprpocTpaHcTBe. [IpoOiema MOMIMHHOCTH MOTYyYEHHOMN
uHpopMaruu. OTKpbITbIE 00pPAa30BATEIBHBIE PECYPCHI.

TexHOreHHblE W SKOHOMMYECKHE YIPO3bl, CBSI3aHHBIE C HCIOJIb30BAaHUEM
UH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX ~ TeXHOJOTUNA. OO0mue mnpoOsieMbl  3alIUThI
uHpopManuu U UHPOpMAIMOHHON OGe3omacHocTH. CpeacTBa 3alMThl MHQOpPMAIMK B
KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX M aBTOMATU3MPOBAHHBIX HH(POPMAIIMOHHBIX
cucremax. [IpaBoBoe obecnieueHrne HHPOPMALIMOHHONW OE30IIaCHOCTH.

IIpenoTBpamenue HECAaHKIIMOHUPOBAHHOTO noctyna K JUYHOM
KOH(HUIEHIMATIbHON WH(OpMAlUKU, XpaHALIECHCS Ha MEPCOHAIBHOM KOMIIBIOTEpE,
MOOWJIBHBIX yCTPOHCTBax. BpenoHocHOe mNporpaMMHOE OOECIEYeHHE U CIIOCOObI
O00psObI ¢ HHMM. AHTHBUpPYCHbIE Mporpammbl. OpraHuzanus JUYHOTO apXHBa
uHpopmanuu. PezepBHoe konupoBanue. [laponpHas 3ammra apxusa.

[udpoBanue naHHbIX. CUMMETpUYHBIE M HecuMMeTpuuHble mU@pbl. Hudpsl
npoctoii 3amensl. Ludp Lezaps. [udp Buwxenepa. Anroputm mudposanus RSA.

Teoperuyeckne 0CHOBbI HHPOPMATUKHU

Wudpopmanus, nanaele u 3HaHusA. HMH}opmaunuoHHbIE mpolecchl B MNPUPOJE,
TEXHHUKE U 0OIECTBE.

HemnpepbiBHbIE H  AUCKPETHBIE BEIUMYMHBI M curHaibl. HeoO6xoaumocTsb
TUCKpETU3alMk MHGOpMAalMK, NpeJHAa3HAYCHHOM [JIs XpaHEHWs, Mepenayd |
00paboTKH B IIU(POBBIX CUCTEMAX.

JIBouuHoe  KoxuMpoBaHWEe.  PaBHOMEpHbIE M HEpPAaBHOMEPHBIE  KOJBI.
JlekonupoBaHue COOOIEHUHM, 3alMCaHHBIX C MOMOUIbI0 HEPaBHOMEPHBIX KOJIOB.
Ycnosue @ano. [loctpoeHne 0JHO3HAYHO JEKOAUPYEMBIX KOJAOB C MOMOIIBIO JIEPEBA.
Enaununel u3mepenus koiudectBa WH(opManuu. AaBUTHBIM MOAXOA K OILICHKE
KOJM4eCcTBa MHGOPMAIIIH.

Cucrempl cuucienusi. Pa3BépHyTas 3amuch IebIX M JPOOHBIX YHCENT B
MO3ULIMOHHON cucteMe cuucieHus. CBONCTBa MO3UIIMOHHOW 3alMUCH  YHUCJa:
KOJIMYECTBO LU(p B 3amHUCH, MPU3HAK JACIMMOCTH YHCJIa HA OCHOBAHHME CHUCTEMBbI
CUMCIICHUS. AJTOPUTM IEpeBOJa LIEJIOro 4Yuciia U3 P-WYHOM CHUCTEMBI CUMCIIEHUS B
JACCATUUHYIO. AJTOpUTM TiepeBofa KOHEYHOW P-W4HON JpoOM B JECATHUHYIO.
ANTOpUTM mIEpeBOJia LEIOro Yuciaa U3 JECATHYHON CUCTEMBI CUMCIIEHHS B P-U4HYIO.
[lepeBoa KOHEYHOU JecATHUYHON ApoOou B P-uunyro. J[BowuHas, BOCbMepUYHas u
IIECTHAAATEPUYHAs CHCTEMbl CUMCIEHHS, CBA3b MEXAYy HUMHU. ApupmeTHueckue
ONepalyy B MO3UIMOHHBIX CUCTEMAX CUMCIECHUS. TpornyHas ypaBHOBELIEHHAs CUCTEMa
CUMCIICHHs. [[BONYHO-AECATUYHAS CUCTEMA CUUCIICHUS.

Koaunposanue texctoB. Koguposka ASCII. OgnoGaiitHbie koaupoBku. Ctangapt
UNICODE. Koauposka UTF-8. Onpenenenue nHbopMamoHHOTo 00bEMa TEKCTOBBIX
COOOIIEHUH.



KoanpoBanue mzobpaxennii. Onenka WHOOPMAIMOHHOTO 00bEMA TpaduuecKux
JAHHBIX NPHU 33JaHHBIX pa3pelleHHMH W TIayOWHEe KOAUpOBaHMs LBeTa. L[BeToBbIE
mozenu. BekrtopHoe komupoBanue. Popmatrel rpaduyeckux (ainos. TpéxmepHas
rpaduka. ®pakranpHas rpaduka.

Koaunposanue 3Byka. OneHka HHGOPMALMOHHOTO 00bEMA 3BYKOBBIX JaHHBIX MPH
3aIaHHBIX YaCTOTE AUCKPETU3ALNH U PA3PSAHOCTH KOAUPOBAHUS.

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

Jlornyeckue omnepanuu. TaOnauil MCTUHHOCTH. JIOrMYecKue BBIPAKEHUSI.
Jlornueckue ToxzaecTBa. Jloka3aTeabCTBO JOIMUECKUX TOXKIECTB C MOMOIIBIO TaOJHIL
VMCTHUHHOCTH. JIOrMueckue ornepanny U ONepanuy HaJl MHOKECTBAMH.

3aKkoHBl anareOpbl JIOTUKH. OKBHUBAJICHTHBIE NPEOOpa30BaHUS JIOTHYECKUX
BbIpakeHUH. Jlornueckue ypaBHEHHs U CUCTEMbI YPABHEHUM.

Jlormueckue (yHKUMU. 3aBUCUMOCTb KOJMYECTBA BO3MOXKHBIX JIOTMUECKUX
(yHKLHIA OT KOJIMYECTBA apryMeHTOB. [10IHbIE CUCTEMBI JIOTHYECKUX (DYHKIIHIA.

Kanonnueckue popmbl joruueckux BoipaxkeHuil. CoBepuIeHHbIE AU3bIOHKTUBHbIE
U KOHBIOHKTHBHBIE HOPMAJIbHBIE (DOPMBI, ANTOPUTMBI MX MHOCTPOEHUS MO TaOIUIE
UCTUHHOCTH.

Jlormyeckue 92JIeMEHTBI B cocTaBe Kommblotepa. Tpurrep. Cymmarop.
MHoropaspsaneii  cymmarop. [loctpoeHne cxeM Ha JOTMYECKHX JJIEMEHTax IIo
3aJaHHOMY  JIOTUYECKOMY BBIP@KEHHIO. 3alUCh JIOTHYECKOTO BBIPAXKEHUS IO
JIOTUYECKOM CXEME.

[IpeacraBneHre MLENbIX YHCET B INaMITH KomibroTepa. OrpaHMYE€HHOCTh
JYara3oHa 4ucell Npyu OTPaHUYECHUM KOJIMYECTBa pa3psanoB. Ilepenonnenue paspsaaHon
ceTKH. be33HakoBEIC M 3HAKOBBIC JaHHBIC. 3HAKOBEIA OUT. [|BONYHBIM JOTOTHUTSILHBIN
KOJT OTPUIATEIbHBIX YHCEIL.

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

[IpencraBiieHre BEMIECTBEHHBIX YHCEN B MAMATH KOMIIBIOTEPA. 3HAYAIAS YaCTh U
NOpsIIOK yKciia. J{hama3oH 3HAaueHUW BenlecTBEHHbIX uucels. [IpobiieMbl xpaHeHUs
BEILICCTBEHHBIX YHUCEJ, CBSI3aHHBIE C OIPAHMYECHUEM KOJIMYECTBA  Pa3psIOB.
BroinonHenue omnepanuii ¢ BEIIECTBEHHBIMM YHWCJIAMM, HAKOIUIGHHE OIIMOOK MpU
BBIYMCIICHUSX.

AJITOPUTMBI M IPOTPAMMHMPOBAHHE

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



Ortanbl pelmieHus 3aJad  Ha KoMmmbloTepe. HHCTpyMeHTanpHbIE CpelncTBa:
TPAHCIATOP, OTIATYMK, TPOGMIMPOBIIUK. KOMIMIALNA ¥ UHTEPIIPETAUsS TPOTpaMM.
BupryanbHble MalluHBI.

WuTterpupoBanHas  cpena  pa3paboTku.  Meroabl  OTIaAKM — IpOTrpamM.
Hcnonp3oBaHue TpaccUpoBOYHbIX Tabmuu. Otnagounslii  BeiBoA. IlomaroBoe
BBITIOJIHEHHE NTporpaMmel. Touku octanoBa. [IpocMoTp 3HaYeHUIN IEPEMEHHBIX.

SI3pik  mporpammupoBanus  (Python, Java, C++, C#). Tunsl [naHHBIX:
LIEJIOYUCIICHHBIC, BELIECTBEHHBIC, CHUMBOJIbHBIC, JIorndyeckue. BerBnenus. CnoxHble
ycioBud. Llukinel ¢ ycnoBuem. I[luknbl 1Mo mnepeMeHHOM. B3anmo3ameHseMOCTb
pa3IM4HBIX BUIOB IUKIOB. HBapuaHT nukia. COoCTaBIEHHE NUKIIA C UCIIOJIB30BAaHUEM
3apaHee ONpeeIEHHOr0 MHBapHaHTa UKIIA.

JlokyMeHTHpOBaHue mporpamm. Mcnonb3oBaHnne kKommeHTapueB. lloaroroska
ONMCAaHMS MPOrPaMMbl U HHCTPYKIIMH JUJIS IOJIB30BATEIIS.

AnroputMbel 00paOOTKM HaTypalbHBIX YMCEJ, 3alMCAaHHBIX B IMO3UIIMOHHBIX
CUCTEMaxX CUHCIIEHUsS: pa30MEHHEe 3alKiCH Yucia Ha OTIEIbHbIE LHHU(PHI, HAXOXKICHHUE
CYMMBI U ITpOU3BeIeHUA LU(Dp, HAXOKAECHUE MAKCUMAJIBHON (MUHUMAIbHOW) HU)pHI.

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

OO0paboTka AaHHBIX, XpaHsAuwmxcs B ¢ainax. TexkcToBble W TBOWYHBIC (DAMIIBI.
daiinoBeie nepemMeHHbIe ((haiinoBblie ykazaTenn). Urenue u3 Qaitna. 3anuce B (aiii.

Pa3ouenune 3amaum Ha moxazagaud. lloamporpammel (mpouenypbl U (YyHKUHH).
Pexypcus. PekypcuBHbie 00beKTHI ((pakTaisl). PekypcuBHbIE Mponieaypsl U PyHKITUH.
Hcrnonbs3oBaHue cTeKa Il OpraHU3aliyd PEKYPCUBHBIX BBI30BOB.

Hcnonp3oBaHne  CTaHIAapTHOM  OWMONMOTEKM  si3bIKa  MPOTPaMMHUPOBAHUS.
[loaxmtoueHne OMOIMOTEK MOANPOrPAMM CTOPOHHHMX MPOM3BOAUTENEH. MOIyIbHBIN
MPUHIUI TOCTPOCHUS IPOTPAMM.

UYucnennpie MeToapl. TouHOE W MPpUOMMKEHHOE pelieHus 3aadn. YUuCIeHHbIE
METOJIbl pEeIlEeHUs] YypaBHEHHI: MeTox mepedopa, METOJI TMOJOBHHHOIO JIEJICHHUS.
[Tpubnmx€nHoe BBIYKMCICHUE JIMH KPUBBIX. Bbluuciaenue 1omaaet ¢uryp c
MOMOILIbIO YUCJIEHHBIX METOAOB (METOJ MPSIMOYTOJBHUKOB, MeTol Tpamneuuii). [louck
MakcumMyma (MuHUMyMa) GYHKIMM OJIHOM MEPEMEHHON METOJAOM MOJOBHHHOTO
JEJICHMUS.

OOpaboTka  CHUMBOJBHBIX  JIaHHBIX.  BcTpoeHHBIE — QyHKIMM  s3bIKA
MPOTPAaMMHUPOBAHUs [IJIE OOpPaOOTKH CHUMBOJBHBIX CTPOK. AJTOPUTMBI 00paOOTKH
CUMBOJIBHBIX CTPOK: MOJACYET KOJMYECTBA IMOSBICHUM CHMBOJIAa B CTPOKE, pa3OHeHUE
CTPOKM Ha CJOBa MO NPOOETBHBIM CHMBOJIAM, MOWUCK TOACTPOKH BHYTPH JaHHOU
CTPOKH, 3aME€Ha HAWJEHHOM NOACTPOKM Ha IAPYryl0 CTpOKy. ['eHepanus Bcex CiloOB B
HEKOTOpOM ani(paBuUTE, YAOBIETBOPSAIONINX 3aJaHHBIM orpanudeHusiM. [IpeoOpa3zoBanue
YlCJla B CUMBOJIBHYIO CTPOKY U 0OpaTHO.



MaccuBpl ®  TIOCIEIOBATEIBPHOCTH  YWCEN.  BpruuciaeHwe  0000MIEHHBIX
XapaKTEPUCTHK 3JIEMEHTOB MAacCHMBa WJIM YHUCJIOBOW IOCIEI0BATEIBHOCTH (CYMMBI,
MPOU3BENICHUS, CpPEIHEro apu(pMETHUYECKOr0, MHUHUMAIBHOTO W MaKCHMAaJbHOTO
AJIEMEHTOB, KOJMYECTBA DJIEMEHTOB, YJIOBJIETBOPSIONIMX 3aJlaHHOMY YCJIOBHIO).
JIMHENHBIM NTOUCK 3aJaHHOTO 3HAYEHUsI B MACCUBE.

CopTupoBKa OJHOMEpPHOro MaccuBa. IIpocTeie METOIBI COPTUPOBKU (METOA
y3bIpbKa, METOJ BbIOOpa, COPTUPOBKA BcTaBkamu). CopTupoBKa ciausHueM. beictpas
coptupoBka MaccuBa (asroputMm QuickSort). JIBOWYHBIH MOUCK B OTCOPTHUPOBAHHOM
MacCHBE.

JIByMepHbBIE MacCUBBI (MaTpHUIIbl). AJTOPUTMBI 00PaOOTKH JBYMEPHBIX MAaCCHUBOB:
3aIl0JIHEHUE JBYMEPHOTO YHWCJIOBOTO MAacCHBa II0 3aJaHHBIM IIPAaBWIAM, ITOMCK
AJIEMEHTAa B JIBYMEPHOM MAacCCHUBE, BBIYUCIEHHE MakcUMyma (MUHUMYMa) U CYMMBI
AJIEMEHTOB JIBYMEPHOTO MACCHBa, MEPECTAHOBKA CTPOK M CTOJOIIOB JIBYMEPHOTO
MAacCCHBa.

NupopmanuoHHbIC TEXHOJIOIHH

TekctoBeiii mpoueccop. PenaktupoBanue u QopmartupoBanue. IlpoBepka
opporpapum u rpammartuku. CpencTtBa MOKWCKA W aBTO3AMEHBI B TEKCTOBOM
npoueccope. Mcnons3oBanue ctwieil. CTpyKTYpUpPOBAaHHBIE TEKCTOBBIE JTIOKYMEHTHI.
CHocku, ornaBiaenne. KomuektuBHas pabora ¢ JAOKyMEHTamMH. HHCTpyMEHTHI
pELEeH3UpPOBaHUs B TEKCTOBBIX Mpolueccopax. Obnaunbie cepBUCHI. JlemoBas nepenucka.
Pedepar. IlpaBuia nuTHpOBaHMS HMCTOYHUKOB M OdopmiieHUs OuOIMorpaduyeckux
cceutok. OdopmiieHne crnucKa JUTepaTypbl. 3HAKOMCTBO C KOMIBIOTEPHON BEPCTKOM
TekcTa. TexHudeckue cpeacrtsa BBoAa Tekcra. (Cnenuanu3upoBaHHBIE CPEICTBA
PEIaKTUPOBAHUs MaTEMAaTUYECKUX TEKCTOB.

AHamm3 paHHbIX. OCHOBHBIE 3aaud aHAJIM3a JAHHBIX: IPOTHO3UPOBAHUE,
KJaccu(ukanuys, KiacTepusalus, aHalu3 oTKIoOHeHuH. [locnenoBaTenbHOCTD peIICHUS
3a/lady aHalu3a JaHHBIX: COOp TMEpPBUYHBIX [aHHBIX, OYMUCTKA M OIICHKAa KadecTBa
JAHHBIX, BHIOOp W/WIJIHM TOCTPOSHHE MOJIEIH, MPeoOpa30BaHUEe JTAHHBIX, BU3yaU3aIlHs
JAHHBIX, UHTEpHOpETalns pe3ynbTartoB. [I[porpaMmHbIe CpeacTBa U MHTEPHET-CEPBUCHI
IUsl 00pabOTKU M TpEACTaBICHUS NaHHbIX. bosbiive naHHele. MamumHHOE 0O0y4YeHUe.
HHTeueKkTyanbHbli aHAJIN3 TAHHBIX.

AHanu3 JaHHBIX C TIOMOIIBI0 AJIEKTPOHHBIX TaOiuil. BeuucieHne CyMMbl,
cpenHero apumeTHdeckoro, HauOOIBIIETO (HAMMEHBIIETO0) 3HAYCHUS JgUana3oHa.
Breruucnenne koddduivieHTa KOppeNAlMH JIBYX psiioB JaHHbIX. [loctpoenue
CTOJIOUATHIX, JIMHEWYAThIX U KpyroBbix auarpamMm. Iloctpoenue rpagukoB (QyHKIUI.
[TonGop nuHuM TpeHaa, pelieHre 3aa4 MPOrHO3UPOBAHHUSL.

YucneHHoe perieHne ypaBHeHH ¢ TOMOIIbI0 og0oopa napamerpa. OnTuMu3aius
KaK TMOWMCK HAWIY4IIero pEIIeHWs B 3aJaHHBIX YyciaoBusix. llemeBas QyHkus,
orpanuueHus. JIokanbHbIE M TJIOOATBHBI MUHUMYMBI II€JIeBOM (GyHKIUH. Perenue
3a/1ay ONTUMH3ALMU C TOMOIBIO 3JIEKTPOHHBIX TAOJIHII.
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Teopernueckne 0CHOBbI HHPOPMATHKH

TeopeTnueckne TOIXOABI K OIEHKE KOJMWYECTBA HMHQOpMAIMH. 3aKOH
agnutuBHocTd uHpopmaru. Dopmyna Xaptau. HWHbopmanuss U BEpOSTHOCTD.
®opmyia lllenHoHa.

Anroputmsl cxxatusi 1aHHbIX. Anroput™m RLE. Anroputm Xaddmana. Anroputm
LZW. ATOpUTMBI CXaTHSl TaHHBIX C TIOTEPSMU. Y MEHBITICHUE TITYOUHBI KOJIUPOBAHUS
nBeta. OCHOBHEIE Haen anroputMoB cxarus JPEG, MP3.

CkopocTh  mepefayd  JaHHBIX. 3aBUCUMOCTb  BPEMEHM  MEpeladyd  OT
uHopMarMOHHOTO 00BEMa JAHHBIX U XaPAKTEPUCTUK KaHala CBs3U. [IpuduHbI
BO3HUKHOBEHHUS OLIMOOK MpH mnepenaye JaHHbIX. Koabl, MO3BOJISIIONIME OOHAPYKUBAThH
Y UCIPaBIATHh OMIMOKHK, BO3HUKAIOIINE MPHU Nepeaade JaHHbIX. PaccTositHue XaMMHUHTa.
Konuposanue ¢ noroperrem 6utoB. Koasl XamMMuHra.

Cucrembl. KoMmoHeHTHI cucTeMbl U MX B3aumojieictBue. CucteMHbil 3G exT.
VYrpasienue kak HHGOpMaMOHHBIN nporiecc. OOpaTHas CBSI3b.

Mogenu u wmonenupoBanue. llens moaenupoBanusi. COOTBETCTBHE MOJECTHU
MOJCIIUPYEMOMY OOBEKTY WM Tpoleccy, Leau MojaenupoBaHus. Dopmanusaius
MPUKIIAIHBIX 3a71a4.

[IpeacraBnenue pe3yabTaTOB MOACIUPOBAHUS B BUIE, YIOOHOM JJIsi BOCIIPUSITHS
yesnoBekoM. ['paduueckoe nmpeacTaBaeHUE TaHHBIX (CXEMBbI, TaOIHIIbI, TpaduKn).

I'padsl. OcHoBHBIE mTOHATUA. Bunel rpagos. Onucanue rpadoB ¢ MOMOIIBIO
MaTpull  CMEXKHOCTH, BECOBBIX MAaTpHIll, CIOUCKOB CMEXKHOCTU. PelieHue
AITOPUTMHUYECKHUX 3a/1a4, CBSI3aHHBIX C aHAJIU30M TIpadoB (IMOCTPOCHHE ONTUMAIBLHOTO
MyTH MEXIy BepIIMHAMH rpada, ompeeieHue KOIUYECTBA Pa3IMYHBbIX MyTed MEXIy
BEpUIMHAMU OPUEHTHPOBAHHOTO AIIMKINYECKOTO rpada).

HepeBbs. bunapnoe nepeBo. JlepeBbst mnoucka. CriocoObl 00Xxoja jaepeBa.
[IpencraBienne apudMeTHIECKUX BHIPAXKCHUHN B BHUJIE AepeBa. J[UCKpEeTHBIE UTPBI ABYX
UTPOKOB ¢ moHOM nHopMmanuei. [loctpoenne nepesa nepedbopa BapuaHTOB, ONTUCAHUE
CTpaTeTUu UTPbl B TAOIUYHOW (opMe. BBIUTPHINTHBIE W MPOUTPHIITHBIC TTO3HIIHH.
Briirpeliiabie cTpaTeruu.

CpencTBa HMCKYCCTBEHHOrOo HHTeuiekTa. CepBUCHI MAIIMHHOTO I[epeBoAa M
pacnio3HaBaHusl yCTHOW peun. KorHUTHBHBIE cepBUCHL. MaeHTHUUKAIMS W TOWCK
n300paxeHuit, pacrno3znaBanue auil. CamooOyuaromuecsi CUCTEMBI. VICKyCCTBEHHBIM
MHTEIJIEKT B KOMIIBIOTEPHBIX uUrpax. lcnons3oBaHue METOAOB HCKYCCTBEHHOTO
UHTEJVIEKTa B OO0y4arliux cucremax. Mcrnonb3oBaHWEe METOJ0B HCKYCCTBEHHOTO
UHTENIEKTa B  poOoTorexHuke. Murtepuer Bemed. IlepcrieKTHBBI — pa3BUTHS
KOMIIBIOTEPHBIX MHTEIUIEKTYaJbHbIX cucTeM. HellpoHHbIe ceTH.

AJITOPUTMBI U MPOTPAMMHUPOBAHUE



®opmanu3anus MOHATUSA anroputma. MammHa TeIOpUHIa Kak YHHMBEPCAJIbHAs
Mozenb Beruucinenuu. Tesuc Yépua—TwropuHra.

OneHka CJIOXKHOCTH BbIYMCIHEHHI. Bpemsa paOoTel M 00BEM HCHONB3yeMOM
naMsATH, UX 3aBUCUMOCTBh OT pa3Mepa HMCXOIHBIX JaHHBIX. OIEHKa aCMMIITOTHYECKOU
CJIO)KHOCTH aJTOPUTMOB. AJTOPUTMBI MOJIMHOMHUAIBHOM CIIOKHOCTH. IlepeGopHsbie
anroput™bl. IIprMepbl pa3IUyYHBIX AITOPUTMOB PEHICHUS OJHOM 3aJaud, KOTOpHIE
UMEIOT Pa3JINYHYIO CIOKHOCTb.

ITouck MpoCTBIX YMCEN B 3aJaHHOM JHMAMA30HE C MOMOLIBIO AJITOPUTMA «PEILIETO
OpaTtocheHay.

MHoropa3psiaHble 1eible YUCIia, 337a4i JUIMHHON apu(MEeTHKU.

CrnoBapu (accouuaTUBHBIE MAacCCUBBI, 0TOOpaxeHus1). Xau-radnuipsl. [Toctpoenue
an(paBUTHO-4aCTOTHOT'O CJIOBAPS AJIA 3aIaHHOTO TEKCTA.

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

Ouepenn. Mcnonp3oBanue ouepean i BPEMEHHOTO XPAHEHHS JaHHBIX.

Anroputmbel Ha rpadax. IlocTpoeHne MHHUMaIBHOTO OCTOBHOIO J€peBa
B3BELIEHHOT'O CBA3HOIO HEOpUEHTHpoBaHHOro rpada. KomuyecTBo pa3nuyHbIX myTeil
MEX/1y BEpIIMHAMH OPUEHTHPOBAHHOTO allMKIMYECKOTo rpada. Anroputm JleikeTpsl.

HepeBps. Peanusauuss aepeBa ¢ HNOMOLIBIO CCBUIOYHBIX CTPYKTYp. JBOMYHBIE
(bunapnsie) aepeBbs. IlocTpoeHue nepeBa Ui 3aJaHHOTO  apuUMETHUYECKOTO
BbIpaXeHMs. PexypcuBHBIE alropuT™bl o0xona jaepeBa. lcmonb3oBaHue cTeka U
odepenu s 00xoda IepeBa.

JluHaMu4yeckoe IMpOrpaMMHUPOBAHME KaK METOJ PELICHMs 3aa4 C COXPaHEHUEM
IIPOMEKYTOUHBIX PE3YJbTATOB. 3aJayd, peUlaéMble C MOMOLIBI0 JAUHAMUYECKOTO
MPOrpaMMUPOBAHUS: BBIUYMCIECHUE PEKYPCUBHBIX (YHKLIMMA, TOJICYET KOJMYECTBA
BApUAHTOB, 33]1a4H1 ONTUMHU3AIUY.

[TonsitTue 00 OOBEKTHO-OPUEHTUPOBAHHOM TporpaMmupoBaHud. OOBEKTH U
kinaccel. CBoiicTBa W MeToAbl 00BEKTOB. OOBEKTHO-OPHUEHTUPOBAHHBIN aHAIM3.
Pa3paboTka mnporpaMM Ha  OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOIO  MOJXOJA.
WNukancynsuuys, HacaeA0BaHUe, MOIUMOp(U3M.

Cpensl  ObicTpoit  pazpaboTku mnporpamM. [IpoektupoBanue wuHTEepdeiica
noJsib30BaTeNsl. Vcnoap30BaHUE TOTOBBIX YINPABISEMBIX 3JIEMEHTOB ISl HOCTPOCHUS
uHTepdeiica.

00630p s1361KOB TporpamMmupoBanus. [loHsATHE 0 MapagurMax NporpaMMUpPOBaHUSI.

HNudopManuoHHbIE TEXHOJOTMH

Otamnbl KOMIIBIOTEPHO-MAaTEMAaTUYECKOTO MOJAEIMPOBAHUS: IMOCTAHOBKA 3a/layH,
pa3paboTKka MOJENTH, TECTUPOBAHHE MOJAENH, KOMIBIOTEPHBIH IKCIEPUMEHT, aHAJIN3
pE3yNbTATOB MOJEIUPOBAHHUS.

Juckperuszanmss IIpd  MAaTEMAaTHYECKOM  MOJEIMPOBAaHUM  HENPEPBIBHBIX
npoueccoB. MonenupoBaHue ABMXKEHHUA. MoOAEIUPOBAHUE OMOJIOIMUECKHX CHUCTEM.



MaremaTuyeckue MOJIETM B DSKOHOMHUKE. BBIUMCIHUTENbHBIE HAKCIEPUMEHTHI C
MOJEIISIMH.

O06paboTKa pe3yapbTaTOB SKCIIEpUMEHTa. MeTo HauMeHbIUX KBaapaToB. OlieHKa
YUCJIOBBIX IapaMeTPOB MOJIETUPYEMbIX OOBEKTOB M IpoileccoB. BoccraHoBneHue
3aBUCHUMOCTEH MO pe3yJIbTaTaM 3KCIIEPUMEHTA.

BepositHOCTHBIE MOJIEIIN. Mertoner Momnte-Kapuo. NmuranmonHoe
MozenrpoBanue. CUCTEMbI MaCCOBOIO OOCITYKUBAHHUS.

Tabnuunble (pensuUOHHBIC) 0a3bl TaHHBIX. TabauIla — MpeaCTaBICHUE CBEICHUI
00 omHoTMHHBIX 00BekTax. Ilomne, 3anucek. Kirou tabmuipel. PaboTa ¢ roroBoii 0a3oit
JaHHBIX. 3anoiHeHue Oa3bl AaHHBIX. [loMck, copTupoBka W (uIbTpanus IJaHHBIX.
3anpockl Ha BBIOOPKY JaHHBIX. 3ampochl C MapaMeTpaMu. Bbeluucisiembie Moas B
3ampocax.

MHoroTabiuunbie 0a3bl JaHHBIX. THIBI CBS3ed Mexay Tabiauiamu. BHemHwuit
kito4. [{enocTHOCT 6a3bl TaHHBIX. 3aIPOCHl K MHOTOTaOIMYHBIM 06a3aM JaHHBIX.

NurepHer-npunoxenus. [loHATHE O CEepBEpHOM M KIMEHTCKOM YaCTAX CauTa.
TexHOoJIOTusl «KJIIUEHT — CepBEP», €€ TOCTOMHCTBA U HegocTaTku. OCHOBHI si3bika HTML
u kackaaubix tadymi ctuirer (CSS). Crenapuun Ha s3bike JavaScript. @opmel Ha BeO-
CTpaHulIE.

Pazmernienue Be6-caitToB. Yciayra xoctuHra. 3arpyska ¢aiaoB Ha CailT.

BBon wu300pakeHUM € MCHOJB30BAaHUEM pPa3IUYHbIX LU(POBBIX YCTPOUCTB
(udpoBbIX (oToanmapaToB M MHKPOCKOINOB, BHJIEOKAMEp, CKAaHEPOB M JIPYTUX
ycTpoiicTB). ['paduueckuii pemaktop. Paspemenue. KanpupoBanume. HcnpapneHue
[EPCIIEKTUBBI. I'mcrorpamma. Koppexuuss  ypoBHei, KOppeKIMs  IBETa.
OO6ecBeunBaHue BETHBIX M300paxenuit. Petymib. PaboTa ¢ o6nactamu. OUmbTpshl.

MHuorocnoiiable  u3o0paxkenus. TekcroBele cinou. Macka cnosa. Kanansl
Coxpanenue BbigeneHHONM ob6nactu. [loaroroBka wiuIrOCTpanuii ajis  BeO-CaTOB.
AHMMHPOBaHHBIE N300pAKEHUS.

Bekropuas rpaduka. [lpumurtuBel. M3MmeHeHue  mopsaka  DJIEMEHTOB.
BripaBHuBanue, pacnpenenenue. [pynnupoBka. Kpusle. ®dopMarbl BEKTOPHBIX
pucyHkoB. Mcnonb3oBanue KOHTYpoB. BekTopu3zaius pacTpoBbIX H300paKEHUN.

[IpyHIMOBI TOCTPOECHUS U PENAKTUPOBAHUS TPEXMEPHBIX Moneneid. CeTouyHble
Monenu.  Marepuanel.  MonpenupoBaHHe ~ MCTOYHMKOB  OCBelleHUsA.  Kamepsl.
AnnutuBHble TexHosioruu (3D-npuntepsl). [loHATHE O BUPTYaJlbHOM pPEATBHOCTH H
JOIIOJTHEHHOM PEalbHOCTH.
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NMHO®OPMATHUKE (YIJIVBJIEHHBIMI VYPOBEHL) HA YPOBHE CPEJHEIO
OBIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaThl OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH O0YYarolUXCs
PYKOBOJICTBOBAThCSI C(POPMUPOBAHHON BHYTPEHHEH NO3UIMEH JIMYHOCTH, CHUCTEMOMN
IIEHHOCTHBIX OPHUCHTAINM, TTO3UTUBHBIX BHYTPCHHHUX YOCKICHHH, COOTBETCTBYIOIINX
TPaJUIIUOHHBIM IIECHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIMPEHUE KM3HEHHOTO OMbITA
U OIbITa JESITEIIbHOCTH B MPOIECCe pealu3alii CpeACTBaMU Yy4yeOHOTo MpeaMera
OCHOBHBIX HampaBJICHUN BOCIIUTATEIHHOM IEATEIILHOCTH.

B pesynbraTe nuydyenuss tHpopMaTUKU Ha YPOBHE CpeHEro oliero oopa3oBaHus
y oOyyaromierocs OyayT copMUpOBaHbBI CIAETYIONINE TUYHOCTHBIE PE3yJIbTATHI:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HaHME CBOMX KOHCTUTYIIMOHHBIX MpPaB M O00SA3aHHOCTEH, YBa)KEHUE 3aKOHA U
MIpaBOMNOpPAIKA, COOJIOJCHHE OCHOBOIMOJIATAIONIMX HOPM MH(GOPMAIIMOHHOTO MpaBa U
nH(pOpMaITMOHHOM 6€30MaCHOCTH;

FOTOBHOCTh  MPOTHUBOCTOSITH  HMJCOJIOTMM  DKCTPEMHU3Ma,  HallMOHAIM3Ma,
KceHo(poOuu, JUCKPUMHHAIIMM 1O  COLMAJIBHBIM,  PEJIUTHO3HBIM,  PaCOBBIM,
HallMOHAIBHBIM MIPU3HAKAM B BUPTYaJIbHOM MTPOCTPAHCTBE;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

IIECHHOCTHOE OTHOIIEHHWE K HMCTOPUYECKOMY HACIIENUIO0, JOCTHXEeHUusM Poccuu B
HayKe, MCKYCCTBE, TEXHOJIOTHSAX, MOHWUMAaHHUE 3HAYCHUS WH(POPMATHKH KaK HAyKH B
KU3HU COBPEMEHHOTO OOIIECTBa;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITHUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHHMBAaTh CUTYallUI0 WU TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHEHTHPYSCh Ha MOPaIbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH, B TOM YHCJIE B CETH
WNnrepHer;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIIECHUE K MUPY, BKJIFOYasl CTETUKY HAYYHOT'O U TEXHUYECKOTO
TBOPYECTBA,

CIIOCOOHOCTh BOCHPHHHMATh pa3IUYHbIE BBl HCKYCCTBAa, B TOM YHCIE
OCHOBAHHOTO HAa WCIIOJIh30BaHUN WH()DOPMAITMOHHBIX TEXHOJIOTHH;

5) pu3uyecKoro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH 370POBOT0 U Oe30macHOro olOpasza *KU3HHU, OTBETCTBEHHOTO
OTHOLIEHUSI K CBOEMY 30pOBbIO, B TOM YHCIIe 32 CUET COOMIOAEHUS TpeOOBaHMIA
0e30macHOM  JKCIUTyaTallid CPEeACTB  HWH(POPMAIMOHHBIX Y KOMMYHHUKAITMOHHBIX
TEXHOJIOTHUH;



6) TPy10BOI0 BOCIIMTAHMS:

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

uHTEpeC K cdepam npodecCHOHANbHOW  JEATEIbHOCTH, CBA3AHHBIM  C
nH()OPMATUKON, MpOTrpaMMUpPOBaHMEM U  HWH(GOPMAIMOHHBIMA  TEXHOJIOTHSIMHU,
OCHOBAaHHBIMA Ha JIOCTHKEHUSX HAyKu HWHPOPMATHUKU ¥ HAYYHO-TEXHHUUICCKOTO
nporpecca, yMEHUE COBEpIIaThb OCO3HAHHBIM BBIOOp Oyaymiedt mpodeccun u
peann30BbIBaTh COOCTBEHHBIC KU3HEHHbIE TUTAHBL;

TOTOBHOCTh U CIIOCOOHOCTH K 00pPa30BaHUIO U CaMOOOPA30BaHUIO HA MPOTHKECHUH
BCEM KU3HU,

7) IKOJIOTH4eCKOr0 BOCIIMTAHUSA :

OCO3HaHWE TJOOATBHOTO XapakTepa HSKOJOTMYECKHX TMpobjieM U MyTed ux
pemieHusi, B TOM  4YHCiI€ C  Y4ETOM  BO3MOXKHOCTEH  HMH(OpMaIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH, JOCTIKEHUSM HAYYHO-TEXHUYECKOTO IMpOTpecca W OOIIEeCTBEHHOU
MPAKTUKH, 32 CYET MOHUMAHUS POJIM UH(POPMAIMOHHBIX PECYPCOB, HHOOPMAITMOHHBIX
MPOLIECCOB U MH(POPMALMOHHBIX TEXHOJIOTMI B YCIOBUAX LU(PPOBON TpaHChHopManuu
MHOTHUX c(hep KU3HU COBPEMEHHOI'0 O0IIECTBA;

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

B npouecce AOCTMXKEHUSI TUYHOCTHBIX PE3YyJbTATOB OCBOEHUS MPOrpPaMMBbI IO
nHpopMaTKe y OOy4YarOUIUXCs COBEPIICHCTBYETCS SMOILMOHAIBHBIM HMHTEIUIEKT,
npenoararuil chopMUPOBAHHOCTD:

CaMOpPEryJMpPOBaHUsI, BKJIIOYAIONIETO CaMOKOHTPOJb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTH 3a CBOE TOBEACHHE, CIIOCOOHOCTD aJalITUPOBATHCS K AMOITMOHAIIEHBIM
W3MEHEHUSM U TIPOSIBIISATh THOKOCTh, OBITh OTKPHITBIM HOBOMY;

BHYTPEHHEM MOTHUBAIIMH, BKJIIOYAIOIIEH CTPEMJICHHE K JOCTHKEHHUIO 1€ U
yCrexy, ONTHMM3M, HWHHUIIMATUBHOCTh, YMEHHE JICMCTBOBaTh, HCXOMsl U3 CBOMX
BO3MOKHOCTEH;

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

COIMAIBHBIX HABBIKOB, BKIIOYAIONINX CIIOCOOHOCTH BBICTPAWBATh OTHOIIEHUS C
JIPYTUMU JTIFOABMU, 3200 TUTHCSI, MPOSIBIISITH MHTEPEC U pa3perniaTh KOHPIUKTHI.



METANIPEAMETHBIE PE3YJIBTATBI

B pesynbprare nzyuenus MHGOPMATUKU HA YPOBHE CPEHEro 00I11ero o0pa3oBaHus
y oOyyaromierocs OyayT cqopMUpOBaHbI METANIPEAMETHBIEC PE3YJIbTaThl, OTPAKEHHBIC B
YHUBEPCATbHBIX y4EOHBIX JCUCTBUAX, @ UMEHHO — IO3HABaTEIbHbIC YHHBEPCAIbHBIC
y4ueOHbIE JCHCTBUSA, KOMMYHUKATHBHBIC YHUBEpPCAIbHBIC Y4YeOHBIC JEHCTBUA,
PEryJISTUBHBIE YHUBEPCAJIbHBIE YUeOHbIEC EHCTBUS, COBMECTHAS JEATEIbHOCTD.

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE YUeOHbIE JeiicCTBUSA

1) 0a3oBble JIOTHYECKHE TeHCTBUA:

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

YCTAaHABJIMBATh CYIIECTBEHHbIA TMPU3HAK WM OCHOBaHUS JJiS CpaBHEHWUS,
Kiaccupukanuu u 0000IIeHHUS;

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

BBISIBJISITH 3aKOHOMEPHOCTH Y IPOTUBOPEUHUS B PACCMATPUBAEMBIX SIBJICHUSX;

pa3pabarpiBaTh IUIAH pEIICHUs] MPOOJEMBbl C YYETOM aHaIM3a HMEIOLIUXCS
MaTepUAIIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JEATEIBHOCTb, OLEHHUBATh COOTBETCTBHE pPE3YyJIbTATOB
LIEJISIM, OLICHUBATh PUCKU MOCJIEICTBUN NEATEIbHOCTH;

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

pa3BUBaTh KPEATUBHOE MBIIUICHUE MIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a3oBbIe HcCIeA0BATEILCKIE AeiiCTBUS:

BJIQJICTh HABBIKAMHU Y4Y€OHO-HCCIIEOBATEIILCKOM M TMPOEKTHOM EeATeNbHOCTH,
HaBBIKAMHU pa3peIIeHus: MPooeM, CIIOCOOHOCTBIO M TOTOBHOCTHIO K CAMOCTOSATEIILHOMY
MOMCKY METOJIOB PELICHMs] MPAKTUYECKUX 3ajJlad, MPUMEHEHHUIO Pa3JIMYHbIX METOJI0B
MMO3HAHUS;

OCYILIECTBJISITh PA3JIMYHBIC BUABI JICSITEIBHOCTH MO MOJYYEHHUIO HOBOTO 3HAHUS,
€ro HHTEPIpETalNy, MPeoOpa3oBaHUI0O U TMPUMEHEHHIO B Pa3JIMYHBIX YYEOHBIX
CUTYyaIUsX, B TOM YHUCJIE TIPU CO3JaHUU YUCOHBIX U COIMATIbHBIX MPOEKTOB;

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

CTaBUTh ® (GOPMYIHPOBAaTh COOCTBEHHBIE 3a/ladd B  00Opa30BaTEIbLHOU
NEATEIbHOCTU U )KU3HEHHBIX CUTYyaIUsX;

BBISIBJISATh TPUUMHHO-CJIECTBEHHBIE CBSI3U U aKTYaJIM3UPOBATh 3a]1a4y, BbIJIBUTATh
TUIIOTE3Y €€ PelICHUs, HAXOAUTh apryMEHTHI JJIsl I0Ka3aTeIbCTBA CBOMX YTBEPKICHUM,
3a/1aBaTh MapaMeTpPbl U KPUTEPUH PEILICHHUS;



aHAJIM3UPOBATh TIOJYYCHHBIC B XOJI€ PEIICHUS 3a7adydl Pe3yIbTaThl, KPUTHICCKU
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYAITUSM, OTICHUBATH TPUOOPETEHHBINA OIIBIT;

OCYILIECTBIIATh IICJICHANPABJICHHBIA IIOMCK TIepeHOCa CPEeJACTB M CIOCOOOB
nercTBUS B MPO(GECCHOHAIBHYIO CPEIY;

YMETh TIEPEHOCUTh 3HAHWS B TO3HABAaTEIBHYI0 W MPAKTHYECKYIO 0O0JacTu
YKA3HEICITCILHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MIPEAMETHBIX 00JIacTel;

BBIJIBUTAaTh HOBBIC WJE€H, MpejaraTb OpPUTHMHAIbHBIC IOAXOJbI W PpEIICHHUS,
CTaBHUTh IIPOOJIEMBI U 33J1a4H, JOMYCKAIOIIUE aTbTePHATUBHBIC PEIICHUS.

3) pabora ¢ uHpopmaumeii:

BIIQJICTh HABBIKAMH TOJYYCHHUS WHGOpMAIMM W3 WCTOYHHUKOB Pa3HBIX THIIOB,
CaMOCTOSITEJIbHO OCYIIECTBIIATh IMOWCK, aHaJM3, CHCTEMAaTH3AIUI0 U HHTEPIPETALUIO
nH(pOpMaIUU Pa3TUYHBIX BUAOB U (hOPM MPEICTABICHNUS,

CO37aBaTh TEKCTHI B Pa3IMYHBIX hopMaTax ¢ y4ETOM Ha3HAUYCHHsI HHPOpMAIU 1
IIEJICBOM ayTUTOPHHU, BEIOMpAst ONTUMATBHYIO (OpMY TIPEICTABICHUS U BU3yaJIU3aIiH;

OIICHWBATh JTOCTOBEPHOCTh, JIETUTUMHOCTH WH(pOpManuu, €€ COOTBETCTBHE
MIPaBOBBIM M MOPAJILHO-3THYECKUM HOPMaM;

HCITOJIb30BaTh Cpe/icTBa MH(POPMAIIMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI B
pEeIICHNM KOTHUTHUBHBIX, KOMMYHHKATHBHBIX ¥  OpPraHM3AI[MOHHBIX 3aJad C
coOnofeHueM TpeOOBaHWN  APrOHOMHUKH, TEXHUKHM OE€30MaCHOCTH, TUTHUEHBI,
pecypcocOepeKeHHs, TPaBOBBIX W OTHYECKUX HOPM, HOPM HH(POPMAITMOHHOM
0e30I1aCHOCTH;

BJIQJIETh HABBIKAMHM PACIO3HABAHWSA M 3alllUTHl MHQpOpMAIUU, WHPOPMAITMOHHOM
0€30IaCHOCTH JTMYHOCTH.

KoMMyHuKaTHBHBIE YHHBepPcaibHble yueOHbIe 1elCTBUSA

1) oOmenmue:

OCYIIECTBJISITh KOMMYHUKAIIMH BO BCeX chepax KU3HU;

pacmo3HaBaTh HeBepOajdbHBIE CpeACTBA OOIIEHHWS, TOHMMAaTh 3HAYCHUE
COITMAJILHBIX 3HAKOB, PACIIO3HABATh MPEANOCHUIKA KOH(MIUKTHBIX CUTYAlMi U CMSTYaTh
KOH(DJIUKTBI;

BIAJETh  PA3IUYHBIMU cnocobamMu  OOmIeHUS W B3aUMOJEHCTBUSA,
apryMEHTUPOBAHHO BECTH JTUAJIOT, YMETh CMSTYaTh KOH(MIUKTHBIE CUTYAIIHH;

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

2) coBMeCTHasA AeSITeJIbHOCTD:

MIOHMMATh M HCHOJb30BaTh MPEUMYIIECTBA KOMAHJHONW M HMHAUBUIYaTbHOU
paboThI;



BBIOMPATh TEMATHKy M METOJbI COBMECTHBIX JCHCTBUHA C Yy4E€TOM OOImMUX
HMHTEPECOB U BO3MOXKHOCTEN KaXKJI0TO YJieHA KOJIJIEKTUBA;

MIPUHUMATH LU COBMECTHOM AESATEIbHOCTH, OPTraHU30BbIBATH U KOOPAUHUPOBAThH
NEUCTBUS MO MX JOCTHXKEHHUIO: COCTABIAATh IUUIAH JIEUCTBUM, PACIPENESATh 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 MUIAEU C I[IO3UIMM HOBHU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKOW 3HAYMMOCTH;

OCYILIECTBIISITh TO3UTUBHOE CTPATETUUECKOE MOBEACHUE B PA3JIMUHBIX CUTYaIIMX,
MPOSIBIIATh TBOPUECTBO U BOOOpakKeHUE, ObITH MHUIIMATUBHBIM.

PeryasiTuBHbIe yHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

1) camoopranusanus:

CaMOCTOSITEJIBHO  OCYLIECTBIATH IIO3HABATEIBHYIO JIESATEIBbHOCTb, BBISABIATH
npo0sieMbl, CTaBUTb U (HOPMYIHpPOBaThH COOCTBEHHBIE 3a7aud B 00pa30BaTENIbHOM
NEATEIbHOCTH U JKU3HEHHBIX CUTyalUsX;

CaMOCTOSTENIbHO COCTaBIISITh IUIAH PEIICHHS] MPOOJEMbI ¢ YYETOM HMMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEATOYTCHUI;

JABaTh OLICHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MTPEANOUYTEHUH;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBATH €ro, OpaTb OTBETCTBEHHOCTH 3a
pelIeHue;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

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

2) CAMOKOHTPO.Ib:

JaBaThb OLIEHKY HOBBIM CHUTyalllsiM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEISM;

BJIaJIeTh HaBBbIKAMH IO3HABATEIbHOW PEPIIEKCUM KaK OCO3HAHUS COBEPILIAEMbIX
JNEUCTBUM Y MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAaHWUM, HCIOJIb30BAaTh
npu€Mbl peIEeKCUU AJIs OLIEHKH CUTYalllH, BHIOOpAa BEPHOTO PEIICHHUS;

OLICHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELIEHUS 110 UX CHUKEHUIO;

IIPUHAMATh MOTHBBI M apryMEHTBl JPYyTHX TIIPU AaHAIU3€ PE3yJIbTATOB
NEATEIIBHOCTH.

3) npuHATHS ce0H U APYTrUX:

MPUHUMATD Ce0sl, MOHMUMAsi CBOM HEJOCTATKU U IOCTOMHCTBA;



IIPUHAMAaTh MOTUBBI M apPryMEHTBl JPYTUX IIpU AHAIW3E pPe3yJbTAaTOB
NEATEIIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OIINOKY;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3ULMH JPYrOro YeJIOBEKa.

HPEAMETHBIE PE3YJIBTATBI

B mpouecce uzyuenus: kypca uHGOpMaTHKH yriiyOonéHHOTo ypoBHS 6 10 Knacce
oOy4aromuMucs OyAyT TOCTUTHYTHI CIEAYIOIINE TPEeIMETHBIC Pe3yIbTaThl:

BJIa/ICHUE MPEACTABICHUSIMHU O POJU MH(OPMAILIMK U CBS3aHHBIX C HEHl MPOIIECCOB
B IIPUPOJIC, TEXHUKE U OOIIECTBE, MOHATUAMU «HMHPOpMALUL», «UHPOPMALIMOHHBIN
IPOLECC»,  «CHUCTEMA»,  «KOMIIOHEHTbl ~ CHUCTEMBD»,  «CHUCTEMHBIH 3¢ deKT»,
«uH(pOpPMAIIMOHHAS CHCTEMay, CUCTEMa YIIPABICHUSY,

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

YMEHHE XapaKTepU30BaTh OOJbIINE JAHHBIE, IPUBOJAUTH IPUMEPHI HCTOYHUKOB UX
MOJIyYEHHUSI U HaIlpaBJICHUs MCIIOJIBb30BAHMSI, YMEHHUE KIAaCCU(PHUIMPOBATH OCHOBHBIE
3aJjau aHaln3a JaHHBIX (IPOTHO3UPOBAHUE, KIaccu(UKAIMs, KIacTepu3alus, aHalu3
OTKJIOHEHHI{ ), TOHUMATh TMOCIIE0BATEILHOCTh PEIICHUs 3a/1ad aHalln3a JaHHBIX: cOop
NEPBUYHBIX JTAHHBIX, OYMCTKA U OLEHKAa KaueCTBa JIAaHHBIX, BHIOOP /WM MOCTPOCHHE
MOJENH, TMpeoOpa3oBaHHE JaHHBIX, BU3yaJIM3allMsl JIaHHBIX, HWHTEpIpeTalus
pe3yJIbTaToB;

MOHMMAaHWE OCHOBHBIX TMPHHIMIIOB YyCTPOWCTBA W  (YHKIIMOHUPOBAHHS
COBPEMEHHBIX CTallMOHAPHBIX M MOOWJIBHBIX KOMITBIOTEPOB, TEHICHIHUNA Pa3BUTHS
KOMIIBIOTEPHBIX TEXHOJIOTUH;

BJIaJICHUE HAaBbIKaMU pabOThl C ONEPALMOHHBIMU CHCTEMaMH, OCHOBHBIMU BUIaMU
MpPOrpaMMHOr0 OOecrieYeHHsl JUIsl pelieHus Y4YeOHbIX 3aJad Mo  BbIOpaHHOMN
CTeIHATN3AIINN;

HaJIMYME TPEACTABICHUH O KOMITBIOTEPHBIX CETAX U MX POJHM B COBPEMEHHOM
Mupe, 0 0a30BBIX NPUHLHUIIAX OpPTraHu3alud W (PYHKUMOHHUPOBAHUS KOMIBIOTEPHBIX
ceTed, 00 OOMMX MpUHIUIAX pa3pabOTKu W (PYHKIIMOHUPOBAHUS HMHTEPHET-
IIPUJIOKEHUM;

NOHUMaHWEe Yrpo3 WHPOPMAIMOHHON 0e30MacHOCTH, MCIONIH30BAHUE METOJOB U
CPEICTB TPOTUBOJCHCTBUS OSTUM Yrpos3am, coOmoneHne wMep Oe30MMacHOCTH,
NPEeIOTBPALIAIONINX  HE3aKOHHOE  pPacHpOCTPaHEHHWE  MNEPCOHANBHBIX  JaHHBIX,
coOmoenne TpeOOBaHUI TEXHUKM O€30MacCHOCTH U TUTHMEHBl MpH paboTe ¢
KOMIIBIOTEpAaMHU M JIPYTMMU KOMIIOHEHTaMHM LHU(POBOTO OKpPYKEHUsS, NOHUMaHUE
MPaBOBBIX OCHOB HCIIOJIb30BaHUSI KOMITBIOTEPHBIX MpOrpamMm, 06a3 JaHHBIX U pabOTHI B
cetu MHTEpHET;



NMOHMMAaHWE OCHOBHBIX TMPUHIMIOB JUCKPETU3AlMU  PA3IMYHBIX  BHUJOB
uH(pOpMaIliU, YMEHHUE ONPEAEATh HHPOPMAITMOHHBIN 00bEM TEKCTOBBIX, TpaduIecKIX
Y 3BYKOBBIX JaHHBIX MPH 33JaHHBIX [MapamMeTpax TUCKPETH3AIUH, YMEHUE ONMPEACIATh
CPEIHIOI0 CKOPOCTh IEepeiaul JaHHbIX, OLIEHUBATh U3MEHEHHE BPEMEHH NIEpeJaun Ipu
M3MEHEHUU UHPOPMAIIMOHHOTO 00bEMA JaHHBIX U XapaKTEPUCTUK KaHaya CBA3H;

YMEHHE UCIOJb30BaTh IMpPH PEIICHUU 3aJad CBOMCTBA MO3UIIMOHHOM 3aIllvcu
YuCell, alropuT™Ma MOCTPOCHHS 3alIMCU YHMCJA B MO3HIIMOHHOM CUCTEME CUMCIICHUS C
3aJJaHHBIM OCHOBAaHHMEM M IOCTPOEHUS YMCia MO CTPOKE, COAEpIKallel 3amuch 3TOro
yycjia B IO3UIUOHHON CHUCTEME CYHUCIEHUS C 3aJaHHbIM OCHOBAaHUEM, YMEHHE
BBITIOJHATH apU(PMETUUECKUE ONIEPALIUY B TO3UIIMOHHBIX CUCTEMAX CUUCIICHMUS;

YMEHHE BBITIOJHATH MTPE0O0Pa30BaHUS JTOTUIECKUX BBIPAKEHU, UCTIONb3YS 3aKOHBI
anreOpbl JIOTUKH, YMEHHE CTPOHUTHh JIOTUYECKOE BBIPAKEHHWE B JU3BIOHKTUBHOW U
KOHBIOHKTUBHON HOpMalbHbIX (opMax MO 3aJaHHOM TaOiuile HCTUHHOCTH,
HCCIIEIOBATh 00JIaCTh HCTUHHOCTHU BBICKA3bIBAHUS, COAECPKAIIETO IEPEMEHHBIE, PEILaTh
HECJIOKHBIE JIOTHYECKNE YPAaBHEHUS M CUCTEMbI YPaBHEHHIA;

MOHUMaHuEe 0a30BBIX QJITOPUTMOB OOpPaOOTKM YHUCIOBOM M  TEKCTOBOM
uHbOpMalu (3amuch YHCEN B MO3MIMOHHOW CHCTEME CUMCIICHHS, HAXOXICHHUE BCEX
NPOCTHIX YMCEN B 3aJJaHHOM JMamna3oHe, 0Opa0OTKa MHOTOpa3psAHBIX LIEJBbIX YHCET,
aHaJIU3 CHUMBOJIBHBIX CTPOK M APYTUX), aJTOPUTMOB MOUCKAa U COPTUPOBKH, YMEHHE
OTIPE/IECTIATh CIIOKHOCTh M3y4aeMbIX B Kypce 0a30BBIX alTOpPUTMOB (CYMMHPOBAaHHE
AJIEMEHTOB MacCHBa, COPTUPOBKA MacCHBa, epeOOpHbIE AITOPUTMBI, IBOWYHBIN TTOHCK)
U TPUBOAMTH MPUMEPHl HECKOJBKUX aJTOPUTMOB PAa3HOM CIIOKHOCTH JUIsl pPEIICHUS
OJIHOM 3aJa4u;

BJIA/ICHUE YHHUBEPCAIbHBIM SI3bIKOM MPOrPaMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), npencraBieHusiMi 0 0a30BBIX THIIAX JAHHBIX U CTPYKTypax
JaHHBIX, YMEHHE HCIOJIb30BaTh OCHOBHBIC YIPABISIONINE KOHCTPYKIIMH, YMEHUE
OCYILIECTBIISATh AaHAINU3 NPEUIOKEHHONM MPOrPaMMBbI: ONPEAEATh Pe3yabTaThl paboThI
IpOrpaMMbl NPH 33JaHHBIX HCXOAHBIX IaHHBIX, OMPEAENATh, MPU KAKUX HCXOJIHBIX
JaHHBIX BO3MOXKHO TOJIyYCHHUE YKa3aHHBIX Pe3yJbTaTOB, BBISIBISTH JaHHBIC, KOTOPHIC
MOTYT MPUBECTH K OIIMOKE B paboTe mporpammbl, GOpMYIUPOBATH MPEAJIOKEHHUS 110
YIIYYIIEHUIO TPOrPaMMHOTO KOJIa;

YyMEHHE  CO3/1aBaTh  CTPYKTypUPOBAHHBIE  TEKCTOBBIE  JOKYMEHTHl U
JE€MOHCTPALIMOHHBIE MaTepuaibl C HCIOJb30BAHUEM BO3MOKHOCTEH COBPEMEHHBIX
MPOTPaMMHBIX CPEJCTB M 00JIaYHBIX CEPBUCOB;

YMEHHE HCIOJIb30BaTh JJIEKTPOHHBIE TAONMLBI JUIS aHAIW3a, MPEACTABICHUS U
00paOOTKM NaHHBIX (BKJIIOYAsl BBIYMCIECHHE CYMMBI, CPEIHETr0 apu(MeTH4YecKoro,
HauOOJIBIIET0 U HAMMEHBIIEr0 3HAYCHUM, pelIeHHe YPaBHEHUN, BRIOOP ONTUMAaJIbHOTO
peleHus, Ioa00p TUHUM TPEHIA, PEeLICHUE 3a7a4 IPOrHO3UPOBAHMS).



B mpornecce uzydenus kypca uHPOpMATHKU yriayOiaéHHOro ypoBHs 6 11 kaacce
oOy4aronMMucs OyyT JOCTUTHYTHI CJIEAYIOIINE NPEIMETHBIE PE3YIIbTaThI:

YMEHUE CTPOUTHh HEPaBHOMEpPHBIE KOABL, JOMYCKAOIIHE  OJHO3HAYHOE
JIEKOAMPOBaHNUE COOOIIEeHUN (MpeUKCHBIE KOJbI), UCIOJIb30BaTh MPOCTEUIINE KO/IbI,
KOTOpBIE MO3BOJISIOT OOHAPYKUBAaTh W HCHPABIATH OMIMOKH TMpPH Iepeaade JaHHbIX,
CTPOUTH KOJI, OOECHEYMBAIOIINNA HAUMEHBIIYI0 BO3MOXXHYIO CPEIHIOI JJIHHY
COOOIIIEHUS IPU U3BECTHOM YAaCTOTE CUMBOJIOB, MOACHATh MPUHIUIIBI pa0OTHI MPOCTHIX
ITOPUTMOB CXKaTUS JJAHHBIX;

yMEHHUE pelllaTh aJrOPUTMUYECKUE 3a/aud, CBSI3aHHbIE C aHalu3oM rpadoB
(3a7aun TOCTPOEHUSI ONTUMAJIBHOIO MYTH MEXKAY BEpIIMHAMH rpada, OmpeaeseHus
KOJIMYECTBA PA3IMYHBIX IyTEH MEXy BEpIIMHAMU OPUEHTHUPOBAHHOIO AIIUKINYECKOTO
rpada), yMEHHE HCHOJb30BaTh JAEPEBbS MPU AHAIU3E U MOCTPOCHUU KOJOB U JUIS
NpEJCTaBICHUsS apU(PMETUYECKUX BBIPAXKEHHUM, NpU peHIeHUH 3aJad IOUCKa U
COPTUPOBKH, YMEHHUE CTPOUTH JIEPEBO UTPHI IO 3aJJaHHOMY aJIrOpPUTMY, pa3padaThIBaTh
¥ 00OCHOBBIBATh BHIUTPHIIIHYIO CTPATETHIO UTPHI;

yYMEHHUE pa3padaThiBaTh U PEaTM30BbIBATH B BUAE NIPOrpamMM 0a30BbIE aJTOPUTMBI,
YMEHHE HCIOJIb30BaTh B TMpOrpaMMax J[JaHHbIE PA3NMUYHBIX THUIOB C YYETOM
OTpaHUYCHHI Ha AMAMa30H WX BO3MOXKHBIX 3HAYCHUM, TPUMEHSTh MPU PEIICHUU 3a]1a4
CTPYKTYphl JaHHBIX (CHHMCKH, CJIOBAapH, CTEKU, OYEpEeAH, AECpPEeBbs), MHCIOJIb30BAThH
0a30BbI€ ONEpalU CO CTPYKTYpaMHU JIaHHBIX, MPUMEHSTh CTAaHAAPTHBIE U COOCTBEHHBIE
MOJAMPOrpaMMbl 711 OOpaOOTKM YMCIOBBIX JAHHBIX H CHMBOJBHBIX CTpPOK,
UCIIOJIb30BaTh MpU  pa3paboTke mporpamMM OHOTMOTEKH TMOINpOrpamMM, 3HaTh
(GyHKIIMOHATbHBIE BO3MOXKHOCTH MHCTPYMEHTAJIBHBIX CPEACTB Cpeabl pPa3paboTKH,
YMEHHE HCIOJIb30BaTh CPEJCTBA OTJIAJKU MPOrpaMM B Cpele MpOorpaMMHpPOBaHUS,
YMEHHE JOKyMEHTHPOBATh MPOTPAMMBI,

yYMEHHUE CO3/1aBaTh BEO-CTPAHUIIBI;

BJIaJICHUE OCHOBHBIMHM CBEICHUSMHU O 0a3axX NaHHBIX, UX CTPYKType, CpeacTBax
CO3/1aHus U paboOThl C HUMH, YMEHUE HCIIOJIb30BaTh TAOIMUYHBIE (PENSIMOHHBIE) Oa3bl
JaHHBIX (COCTaBJATH 3ampochl B 0a3ax MaHHBIX, BBITOJIHITH COPTHUPOBKY U TOWCK
3anuceil B 0a3e JaHHBIX, HANOJHATH pa3padOTaHHYIO0 0a3zy NAaHHBIX) U CIPABOYHBIE
CUCTEMBI;

YMEHHE HCMOJb30BaTh KOMIBIOTEPHO-MaTEMaTHUECKUEe MOJAENTU Ul aHalu3a
OOBEKTOB M MPOLECCOB: (POPMYIUPOBATH II€JIb MOJEIUPOBAHUS, BBINOJIHATH AHAIU3
pE3yNbTaTOB, MOJYYEHHBIX B X0JI€ MOJEIMPOBAHUS, OLIEHUBATh COOTBETCTBHE MOJIEIHU
MOJIETTUPYEMOMY OOBEKTY WIIM TPOLECCY, TPEACTABIATh PE3yJIbTaThl MOACIUPOBAHUS B
HaTJISTHOM BUJIE;

YMEHHE OpraHM30BBIBaTh  JMYHOE HWHGOPMAIMOHHOE  MPOCTPAHCTBO  C
UCIIOJIb30BAHUEM  Pa3JMYHBIX CPEACTB  HU(MPOBBIX  TEXHOJOTUW, TMOHUMAaHHE



BO3MOXXHOCTE ~ IU(POBBIX  CEPBUCOB  TOCYAApCTBEHHBIX  yCHyr, IU(MPOBBIX
00pa3oBaTeIbHBIX CEPBUCOB,;

IIOHUMAHUE OCHOBHBIX MPUHLHUIIOB paldOThl, BO3MOKHOCTEH M OrpaHUYCHUS
IPUMEHEHUSI TEXHOJIOTMH MCKYCCTBEHHOIO MHTEUIEKTa B pA3JIUYHBIX 00JIACTIX,
HJIAYUE TMPEICTaBICHUM O Kpyre pellaeMbIX 3ajJad MallMHHOTO  00y4eHHUs
(pacno3HaBaHus, KJIacCU(UKALMKW W MPOTHO3UPOBAHMS) HAIWYHE MPEICTaBICHUN 00
MCIOJIb30BaHUU HH(OPMAIIMOHHBIX TEXHOJOTHH B Pa3IUYHBIX MPO(ECCHOHATBHBIX

chepax.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJTACC

Ne i/

HaumenoBanue pa3aesioB U TEM IPOrpamMmMmabl

Pa3nea 1. [lu¢gpoBasi rpaMOTHOCTH
KomM1sroTep - yHMBEpCanbHOE YyCTPOUCTBO

KonuyecTBo yacos
Bcero KoHTpoabHbIe padoThI

IIpakTnyeckue padoTnl ‘

30P

11 00pabOTKH JTaHHBIX 6

1.2 [Tporpammuoe obecnieueHme 6

1.3 KomnbrotrepHsie cetu 9)

14 WNudopmannonnas 6€30macHOCTb 7 2
Wroro no pazueny 24

Pa3znea 2. Teopernueckue 0CHOBbI MH()OPMATHKH

2.1 [IpencraBnenue nHGOpPMAIUU B KOMITBIOTEPE 19 2
2.2 OcHoBBI anreOpbl JOTUKU 14 1
2.3 KommnbrorepHas apudmerrka 7 1 1
Hroro no paszneny 40

Pa3nea 3. Anroput™Mbl M1 IPOrpaMMHpPOBaHHUE

3.1 BBenenne B mporpaMMupoBaHue 16 0.5
3.2 BcnomoraTenbHble anropuTMbl 8 2
3.3 YucIeHHbIE METOIBI 5 3
3.4 Anroput™Mbl 00pabOTKH CUMBOJIBHBIX JAHHBIX 5 1
3.5 AnropuT™MbI 00pabOTKH MacCHBOB 10 3.5
Uroro no pazneny 44

Pa3nes 4. UndpopManoHHbIE TEXHOJTOTHH

4.1 O06paboTKa TEKCTOBBIX JOKYMEHTOB 6 2.5
4.2 AHamu3 JaHHBIX 8 3
Hroro no pasneny 14

PeszepBHoe Bpemst 14 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 2 215




11 KIIACC

KoanyecTBo yacoB DJIEKTPOHHbBIE
Nen/m HamMeHoBaHMe pa3aesioB U TeM MPOrpamMMbl Beero Kontpoasubie IIpakTHyeckune f:g:)g)fo(:;b;;)m“me
padoTshI padoThI pecype
Pa3nea 1. Teopernueckue 0CHOBbI HH(POPMATHKH
11 WNudopmanus u nHGopMaImoHHbIE POLIECCH 10 2.5
1.2 MonenupoBaHue 8 2
Wroro mo pasneny 18
Paznen 2. AroputMsl M1 NporpaMMUpoOBaHHe
2.1 DNIeMEHThI TEOPUU AITOPUTMOB 6 1
2.2 AJTOPUTMBI U CTPYKTYPBI TaHHBIX 28 10
23 OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO 16 1 45
IPOTPaMMHUPOBAHUS
Hroro no pazneny 50
Paznen 3. UndopmaumoHHbie TEXHOJIOTHH
3.1 KomMmreroTepHO-MaTeMaTHIECKOE MOICITUPOBAHNE 8 2
3.2 Ba3e1 gaHHBIX 10 4
3.3 Be0-caiitbl 14 4
3.4 KomnbroTepHas rpaguka 8 3.5
3.5 3D-MonenupoBaHue 8 3
Uroro no pazneny 48
PeszepBHoe Bpemst 20 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 2 36.5




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJTIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoasnbie IlpakTunueckue
n/n Bceero u3yuyeHusi oOpa3oBaTeJibHbIE

padoThI padoTshI pecypenr

TpeboBanus TeXHUKH OE30IIACHOCTH U
TUTHEHBI IIPU paboTe C KOMIIbIOTEPAMU U

1 1
JIPYTMMU KOMIIOHEHTaMU IIU(POBOTO
OKPY>KEHHUS

5 [TpuHIMIIBI pabOTHI KOMITBIOTEPOB U 1

KOMIIBOTCPHBIX CUCTEM

OOMeH TaHHBIMU C TIOMOIIBIO IITUH.
KoHnTpomnepsl BHEIIHUX YCTPOHCTB

ABTOMAaTHYECKOE BBHITIOJTHEHHE mporpamMmmaI

4 1
IIPOLIECCOPOM
OnepatuBHasi, IOCTOSIHHASI U JOJITOBPEMEHHAS

5 namATb. KOHTpoJIIephl BHEIIHUX YCTPOMCTB. 1
[IpssMo#t gocTyn K maMATH

6 CoBpeMEHHbIE KOMIIBIOTEPHBIE TEXHOJIOTUU 1
[IporpamMMHOe obecrieueHue KOMIbIOTEPOB,

7 KOMITBIOTEPHBIX CHCTEM U MOOMJIbHBIX 1
YCTPOWCTB

3 CucteMHOe IporpaMMHOE oOecrieueHue. 1
OnepanoHHbIE CUCTEMBI

9 Yrumutel. [IpaiiBepsl yCTPONCTB. 1

HapaJ'IJ'IeJ'ILHOC nporpaMMupOBaHuC




HHCT&J’IJ’I}IHI/IH U ACUHCTALIAL A

10 IIPOrpaMMHOT0 00ecreueHus
@ainnossle cucteMsl. [IpuHIMIBI pa3MeeHus

1 Y UIMEHOBaHUA (HaiJIOB B JOJITOBPEMEHHOM
namsty. [1abaoHs! 4711 onucanus rpymnmn
¢aiinos
3akoHoarenbcTBO Poccuiickoit denepannu B

12 00J1acTH MPOrpaMMHOTO OOECTICUEHUS U
JAHHBIX
[TpyHIUIBI TOCTPOEHUS U allapaTHbIE

13 KOMIIOHEHTHI KOMIIBIOTEpHBIX ceTeil. CeTeBble
IIPOTOKOJIBI

14 Certb lnTEpHeT

15 Pa3znenenue IP-cetu Ha mojiceT ¢ MOMOIIBIO
MacOK IOJCETEN

16 CereBoe aIMUHUCTPUPOBAHHE
Buns! nestensHoctr B cetn IHTEpHET.

17 Cepsucsel UnTeprera. ['ocynapcTBeHHbIE
AJIEKTPOHHBIE CEPBUCHI U YCIyTU

18 Nudopmanmonnas 6€30macHOCTh

19 BpenonocHsle nporpaMmMHoe oOecriedeHue u
METO/bI OOpBOBI C HUM

20 [IpakTuueckas pabora 1o Teme
"AHTHBUPYCHBIE IPOrPaMMBbI"
Opranu3anus JUYHOTO apXruBa HH(POPMAIUH.

21 PesepBHoe konnpoBanue. [laponbHas 3ammura
apxuBa

22 [u¢poBanue JaHHBIX




23

Anroputm mmdposanus RSA.
Creranorpadus

24

25

26

27

[Ipaktuyeckas padora no teme "LluppoBanue
TaHHbBIX"

Wudopmanus, 1aHHbIC ¥ 3HAHUSL.
WudopmanmoHHbIe TPOIECCH B TPUPO/IE,
TEXHUKE U 00IIECTBE

HenpepbIBHBIE U JUCKPETHBIE BETUYUHBI U
curHayibl. Heo0X0IMMOCTh TUCKPETU3AIUU
nHpOpMAIINH, PETHA3HAYCHHON JIJIs
XpaHEeHUS, TIepe1adu U 00paboTKH B
U(PPOBBIX CUCTEMAX

HBOI/I‘IHOG KOIHUPOBAHHUC. PaBHOMepHHC u
HCPAaBHOMCPHBIC KOJbI. ILGKOI[I/IPOBEIHI/IC
COO6H.I€HI/II71, 3aIlIMCaHHBIX C IIOMOIIBIO
HEPAaBHOMCPHBIX KOIOB

28

Ycenosue ®ano. [Toctpoenne o1HO3HAYHO
JEKOJUPYEMBIX KOJIOB C IOMOILIBIO IE€PEBA.
I'pad An. A. MapkoBa

29

Enunuib! u3MepeHns KoiauuecTBa
nHpopmanuu. AndaBUTHBIN MOIXOA K OLIEHKE
KOJIM4YeCcTBa HHPOpMAIIUN

30

31

CucreMbl CUHCIICHUS

HepeBOII YUCCII U3 O,[[HOﬁ CUCTCEMbI CUHUCIICHUA
B JIPYTYIO

32

JIBonuHas, BOCbMEpHUYHAS U
IECTHAAIIATEPUYHASL CUCTEMbI CUUCIICHUS,
CBSI3b MEXAY HUMU




I[BOI/I‘-IHaSI, BOCbMCpHYHAA U

33 HIeCTHAALATEePUYHAs CUCTEMbI CUUCIICHHS,
CBSI3b MEXY HUMU
JIBon4Hasi, BOCbMEpUYHAs U

34 [IECTHAAATEePUYHAS CUCTEMBI CUUCIICHHS,
CBSI3b MKy HUMH

35 Apudmernueckue onepanuy B HO3ULUOHHBIX
cCHCTEeMax CUMCIICHUS

36 TpouuHast ypaBHOBEIIEHHas cCTEMa
CUHCIICHUS

37 JIBOWYHO-/IECSITUYHAS] CUCTEMA CUUCIICHUS

38 KonupoBanue TekcToB

39 PacTtpoBoe xomupoBaHue n300paskeHU

40 [IpakTuyeckas pabora o Teme
"luckpernszanus rpapudeckoi nHpopmanun"
I{BeToBBIE MOJIeNU. BekTopHOE KOTMpPOBaHHE.

41 ®opmarsl ¢aitnos. TpéxmepHas rpadpuka.
@paxTanpHas rpaduka
Konuposanue 3Byka. OrieHka

42 WH(POPMAIIMOHHOTO 00bEMA 3BYKOBBIX JIAHHBIX
IIPU 33JJaHHBIX YaCTOTE TUCKPETU3ALUH U
Pa3psIHOCTH KOJUPOBAHUS

43 [IpakTuueckas pabora 1o Teme
"Jluckperusaius 3ByKoBoil nHhpopmanuu"

44 OcHOBBI anreOpsl JIOTUKU

45 Jlornueckue oneparuu. TaOaUIlbl HICTHHHOCTH

46 Jlornueckue BoipaxeHnus. Jlornueckue

TOXACCTBA. JIOKa3aTeJ'IBCTBO JOTHUYCCKUX




TOXKICCTB C IIOMOIIBIO Ta6JII/II_[ HCTUHHOCTHU

47

48

[IpakTuueckas padora o teme «Iloctpoenue
¥ aHaJInu3 TaOJINI HCTUHHOCTH B TAOJIMYHOM
MIPOLIECCOPE

Jlorudeckuie onepaiyy U ONepanuy Hajl
MHOKECTBAMH

49

Jlormueckue orncpanuru 1 orcpanun Hag
MHOXCECTBaAMU

50

51

3aK0HBI ATeOPBI JTOTUKNA. DKBHBAIICHTHBIC
peoOpa3OBaHUS JTOTUICCKUX BBIPAKCHHMA

Jlornuyeckue ypaBHEHHs U CUCTEMBI
ypaBHEHUH

52

Jlorndeckue GpyHkmun. 3aBUCHMOCTh
KOJIMYECTBA BO3ZMOMXHBIX JJOTUYECKUX
byHKIHMH OT KonnyecTBa aprymeHToB. [lonHbie
CUCTEMBI JIOTUYECKUX (PYHKIIHIA

53

Kanonuueckue Gpopmbl JOrHuecKux
BbIpakeHUI1. COBEpIIEHHbIE TU3bIOHKTUBHBIE
1 KOHbIOHKTUBHBIE HOPMaJIbHBIE (DOPMBI,
JITOPUTMBI UX MTOCTPOEHMSI 110 TAOIHIIE
HUCTUHHOCTHU

54

55

56

Jlornuyeckue 37€MEHTHI B COCTaBE KOMIIBIOTEPA
Tpurrep. Cymmarop. MHoropaspsaHbslit
CyMMaTop

ITocTpoeHne cxeMm Ha JJOTMYECKHUX DJIEMEHTAaX.

3anuck JOTUYECKOTO BBIPAXKEHHUS 110
JIOTUYECKOH cXeMe

57

MI/IKpocxeMLI N TCXHOJIOTUsA UX ITPONU3BOJACTBA




58

[Ipeacrasienue HeNnbIX YUCE B TaMSATH
KoMIibtoTepa. OrpaHn4eHHOCTh AUara3oHa
qycell IPU OTPaHUYEHUHU KOJINYEeCTBa
pa3psaoB. [lepenonnenue pa3psaaHoil ceTku

59

Be33nakoBbIe U 3HAKOBBIE JaHHBIE. 3HAKOBLII
OuT. JIBOMYHBIN JTIONOJIHUATEIBHBIN KO
OTPUIIATEIbHBIX YUCET

60

61

62

[ToOuTOBBIC JTOTUYECKHE OTICPAITUH.
Jlornyeckwuii, apupMeTHIECKUHA 1
LHUKJINYECKUI CIBUTH

[[IudpoBanue ¢ MOMOIIBIO TOOUTOBOM
onepanuu «uckioyaronee NI

Hpe,[[CTaBJ'IeHI/Ie H XpaHCHHC B IIaMATH
KOMIIBIOTCpa BEIICCTBCHHBIX YHCCII

63

BrinosiHeHue onepanuii ¢ BEMIECTBEHHBIMU
YUCJIaMH, HAKOTUICHHE OITMOOK MpH
BBIYUCIIEHUIX

64

65

IIpakTryeckas pabora no teme «M3ydenue
MOPa3psAIHOTO MAUTMHHOTO IIPEJICTaBICHUS
LEJbIX U BELIECTBEHHBIX YHCEI»

Ananuz AJITOPUTMOB

66

Dransl pelieHus 3aa4 Ha KOMIIbIOTEPE.
WNHcTpyMeHTallbHBIE CPEeICTBA: TPAHCIATOP,
OTJaT4MK, TPOPUINPOBIIUK

67

Cpena nporpammupoBanusa. Komnunsamnus u
MHTEpIpeTanus nporpamm. BupryansHbie
MamuHbl. IHTErpHpOBaHHas cpena
pa3paboTku




68 MeTob! OTJIAAKH IPOTpaMM 1
69 Tunel nepeMeHHBbIX B A3bIKE 1
IPOTPaMMHUPOBAHUS
70 O6paboTKa LETBIX YUCET 1
71 O0paboTKa BEIIECTBEHHBIX YHCEI 1
72 CrydaiiHble U TICEBIOCTYYaiiHbIC YnCia 1
73 BerBnenus. CnoxHble yCcI0BUs 1
74 Hukiel ¢ ycnoBuem 1
[ukiel 1O NEpEMEHHOM.
75 B3anMo3aMeHs1eMOCTh pa3IMuHbIX BUIOB 1
LIUKJIOB
76 O0paboTka HATypaIBHBIX YUCEIT C 1
MCTIOJIH30BAHUEM LIUKIIOB
HaxoxxaeHue Bcex NpoCThIX YHCell B 331aHHOM
77 nuanasone [Ipaktuueckas pabora o Teme 1 0.5
«Pemienune 3a1a4 MeTo10M nepedopar»
78 WNuBapuaHT nukia 1
79 JIOKyMEHTHUPOBaHHE TPOTPaMM 1
80 O0paboTka JaHHBIX, XpaHALIMXCS B (paitinax 1
81 Pas3Ouenne 3a1aun Ha mOA3a0a49u 1
Vcnonb30BaHue cTaHAApTHOM OMOIMOTEKH
82 A3bIKa porpamMMmupoBanus. [lonkmtouenue 1
O6UOIMOTEK MOAIPOrPaMM CTOPOHHUX
MPOU3BOAUTENEH
83 [Tonnporpammel (poueypsl U (pyHKITUH) 1
84 [Toanporpamms! (rpoueaypsl U (G yHKIIUHN)
85 [IpakTuyeckas padora no teme "Pazpaborka 1 1




noanporpamMm”

Pexypcus. PekypcuBHBIE O0OBEKTHI
(ppakrainsr). PexypcuBHbIE IpOLIEAYPHI U

86 ¢bynkuuu. VMcnons30BaHue CTeKa IS
OpraHU3aIH PEKYPCUBHBIX BBI30BOB

87 [IpakTrueckas padota o Teme "PekypcuBHbBIE
MOJNPOTpaMMbI"

88 MoyabHbII NPUHLKI IOCTPOEHUS IPOTrPaMM

89 YucaeHHbIE METOIBI

90 [IpakTryeckas pabora no reme «HucneHHoe
peleHre ypaBHEeHUI»

01 Hcnosb30BaHne AUCKPETU3ALMH B
BBIYUCIIUTENILHBIX 3a/1a4ax
[IpakTuyeckas pabora o Teme

92 «[IpubamxEHHOE BEIUMCIIEHHUE JUIUH KPUBBIX U
romasei Guryp»

93 ITpakTrnyeckas padorta no Teme «Ilonck
MakcuMyMma (MUHUMYMa) (QyHKIIUK»
O0paboTka CUMBOJIBHBIX JaHHBIX. AJITOPUTMBI

94 00pabOTKN CUMBOJIBHBIX CTPOK: MOJICUET
KOJINYECTBA MOSBJICHUN CUMBOJIA B CTPOKE
Anroput™mbl 00pabOTKH CUMBOJIBHBIX CTPOK:

95 pazOueHre CTPOKU Ha CJI0Ba Mo MPoOeTbHBIM
CHMBOJIaM
AAropuT™Mbl 00pabOTKH CUMBOJIBHBIX CTPOK:

9% MOUCK MOJICTPOKH BHYTPH JTAHHON CTPOKH;

3aMeHa HallIeHHOH MOJCTPOKHU Ha IPYTYIO
CTPOKY




97

[IpakTuyeckas padora no Teme "O6padboTKa
CTPOK C MCIOJIb30BaHUEM (PYHKIIHIA
CTaHJAPTHOW OMOJIMOTEKH sI3bIKA
porpaMmmMupoBaHus"

98

99

100

I'enepanus coB B 3aJaHHOM aJi(haBUTE

MaccuBsbI U IOCTIEI0BATEILHOCTH YHCEIL.
[IpakTrueckas padoTa mo Teme "3amoaHeHNE
maccuBa'

O060061EHHbIE XapaKTEePUCTUKNA MacCCHBa

0.5

101

JIMHEWHBIN MONCK 3aJaHHOI0 3HAUCHUS B
Maccuse. [IpakTuueckas paboTa o Teme
"JInHeHHBIN IOMCK 3aJaHHOT0 3HAYEHHUS B
Maccube"

0.5

102

103

104

105

[IpaxTuueckas padbora no teme "Ilonck
MUHHMAaJIBHOTO (MaKCUMAJILHOTO) 3JIEMEHTA B
YHICIIOBOM Maccuse"

CoprtupoBka ogHoMepHOro Maccusa. IIpocTsie
METO/bI COPTUPOBKHU. [IpakTiueckas paboTta
o TeMe "[IpocTbie METOABI COPTUPOBKU
Maccuba"

CoptupoBka cnusHueM. beicTpas copTupoBka
MmaccuBa (anroput™ QuickSort).
[IpakTuueckas pabota mo Teme "beicTpas
COpPTHUPOBKA MaccuBa"

JIBOMYHBII TOMCK B OTCOPTUPOBAHHOM
MaccuBe. [IpakTuueckas pabora mo reme

" JIBOMYHBINA MOUCK"

0.5

0.5

0.5

106

JIByMepHbIE MaCCUBBI (MaTPHULIbI)




107 AAropuT™MBI 00pabOTKH MaTpPUIL 1

108 Pemtenue 3amay aganmsa qaHHBIX 1

109 CpenctBa TEKCTOBOTO MPOIIeCccopa 1

110 KommnbsrorepHas BEpcTKa TEKCTa 1
[IpakTrueckas padota mo Teme "BépcTka

111 JIOKYMEHTOB C MAaTeMaTHYCCKUMHU 1 1
dbopmynamu"

112 HNHCcTpyMEHTHI peLieH3UPOBAHUS 1

113 [IpakTnueckas pabota 1mo Teme 1 1
"MHOrocTpaHu4YHbIE JOKYMEHTHI"
O6naunble cepBuchl. KomnekTuBHas paborta ¢

114 nokymentamu. [Ipaktuyeckas padora mmo reme 1 0.5
"KomnnekrusHas pabota ¢ JoKkymMeHTaMu'"

115 AHanu3 JaHHbIX. bonplve TaHHbIe 1

116 MarmmHHOe 00y4eHue

117 AHanu3 JTaHHBIX C TTOMOIIBIO YJICKTPOHHBIX 1
TabnuI

118 [IpakTnueckas pabora no teme "AHanus 1 1
JAHHBIX C TIOMOIIBIO AJIEKTPOHHBIX Ta0IHIT"
IToctpoenue rpagukoB GyHKIMA.
[IpakTuueckas pabora no Teme "HarnsaHoe

119 IIPE/ICTAaBICHUE PE3YJIBTATOB CTATUCTUYECKON 1 0.5
00pabOTKH JaHHBIX B BUJIE JUATPAMM
CpeICTBaMH peJlaKTopa 3JIEKTPOHHBIX TadmuI"

120 Jluaum tpennaa. [lpakTudeckas pabota mo Teme 1 05
"ITon6op AMHUU TpeH1a, TPOrHO3UpOBaHUE"

121 [TonGop napamerpa. [IpakTuueckas padbora no 1 05

Teme "HncneHHoe peleHrne ypaBHEHUH ¢




MOMOIIIBIO TTo100pa mapamerpa”

OHTI/IMI/I3aI_[I/IH KaK IMOUCK HAUJIYy4IIECTO
pCelICHUA B 3aJaHHBIX YCIIOBUSAX.

122 [IpakTuyeckas padora no Teme "Pernenne 1 0.5
3a]a4 ONTUMH3AIHNHU C TIOMOIIBIO
ANEKTPOHHBIX Ta0HIr"

123 [ToBTOpenue. AnmapatHoe obecrieueHne 1
KOMIIbIOTEpA

124 IToBropenue. I[IporpammHoe obecnieueHue 1
KOMIIbIOTEpA

125 [ToBropenue. KomnbrorepHeie cetn 1

126 IToBTOpenue. Anpecanusi B KOMIIBIOTEPHBIX 1
ceTsax

127 [ToBropenue. OCHOBBI aNreOphI JTOTUKH 1

128 [ToBTOpenue. [IpakTuKyM 1o peleHuo 3a1a4 1

129 [ToBTOpenue. O6paboTka CUMBOIBHBIX 1
JaHHBIX Ha si3bike Python

130 [ToBTOpenue. [IpakTukyMm Mo peleHuto 3aaau 1

131 IToBTOpenue. AnropurMsl 00pabOTKH 1
MacCHBOB

132 [ToBTOpenue. [IpakTuKkyMm Mo peleHuto 3aaau 1

133 IToBTOpenue. [IpakTuKyM MO pelIeHUIo 3a1a4 1

134 [ToBTOpenue. [IpakTuky™m Mo peleHuto 3aaau 1

135 KonTponbHas padota 1

136 PesepBHoe Bpems 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 21.5




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara u@poBbIe
n/n Tema ypoka Bcero Kourpoaeusie Tlpaxrueckue il?»y'-lel-ll/lﬂ :)Iﬁ[()l:lI;OBaTe.]ILHLIe
padoThI padoThI pecypeni
KonuuectBo undopmaryu
ANTOPHUTMEI C)KaTHS JTAHHBIX
Anroputm Xaddmana
4 [IpakTuyeckas pabora o Teme "CixaTre 1 1
JAHHBIX C MTOMOIIBI0 anroputma Xaddpmana"
5 Anroputm LZW 1
AJNTOPUTMBI C)KaTHUS JAHHBIX C TOTEPSIMHU.
6 [TpakTuueckas pabota mo Teme "CxaTue 1 0.5
JMaHHBIX ¢ motepsamu (arroputmel JPEG, MP3)"
CxopocTh nepeiaun JaHHBIX
[TomexoycTOWYUBBIE KOJIBI
9 [IpakTuyeckas pabora o Teme 1 1
"IlomexoycToitunBbie KObI"
Cucrembl. KOMITIOHEHTBI CHCTEMBI U UX
10 B3aumoeiictBue. CucteMHbiid 3 PexT. 1
VYrpasieHnue Kak HH()pOPMALIMOHHBIN IIPOILECC.
OGpartHas CBsI3b
11 Mogenu u MOAENUpPOBaHUE 1
12 I'pader 1
13 Pemenwue 3aau ¢ momoinsto rpados 1
14 JlepeBbs 1




15

OCHOBBI TEOPUH UTD

[IpakTrueckas padorta mo teme "l[lonck

16 BBIUTPBIIIHONW CTPATErUH B UT'PE C MOJIHON
uHpopmanueir”

17 CpencTBa HCKYCCTBEHHOT'O MHTEIIEKTa

18 [IpakTuyeckas padora o Teme "Cpezncraa
HCKYCCTBEHHOI'O MHTEJIJIEKTa"
dopmanuzanys MOHATHS anroputma. MaivHa

19 ThIOpUHra Kak yHUBEpCaJbHasi MOJIENb
Bbrunciennil. Tezuc Yépua—Tbropunra

20 [TpakTuueckas pabota nmo Teme "CocTaBiieHue
MPOCTOM MporpaMmbl Jijisi MaluHbl ThropuHra"

21 Mamuna [Tocta

22 Hopwmaibnsie anropudmbl MapkoBa
ANTOPUTMUYECKU HEpa3pelINMbIe 331a4H.

23 3agada octaHoBa. HeBO3MOXKHOCTE
ABTOMATUYECKOU OTJIAKU MPOrpaMM

24 CoXHOCTh BBIYUCIICHUI

o5 ITorck MpOCTBIX YUCEI B 3aJaHHOM JUana3oHe
C TIOMOILBIO AITOPUTMA «PELIETO JpaTocheHar

6]

26 [IpakTuueckas pabora no teme "Ilonck
MIPOCTHIX YKCEN B 33/IaHHOM JMana3zoHe"

97 MHoropa3psHbie LeNble Yncia, 3a1a4u
JUIMHHOU apu(MeTuKu

08 [IpakTudeckas pabora no Teme "Peanu3arus
BBIUMCJICHUI ¢ MHOTOPa3psIHBIMU YHcIaMu"

29 CrnoBapu (accOlIMaTUBHBIE MACCHBHI,

oToOpakenwus ). Xam-Tabauibl. [loctpoeHne




aﬂ(l)aBI/ITHO-‘-IaCTOTHOFO CJIOBaps JId
3aJaHHOI'O TEKCTa

30

31

32

[IpakTuueckas padora no teme "I[locrpoenue
an(aBUTHO-9ACTOTHOTO CIIOBAPS JIJIS
3aJJaHHOTO TeKcTa"

AHann3 TeKkcTa Ha €CTECTBEHHOM SI3BIKE.
Brigenenue mocienoBaTeIbHOCTEN IO
nrabsony. PerynspHbie BRIpaKCHHS.
YacTOTHBIN aHATIN3

[TpakTrueckas padota nmo Teme "AHanu3
TEKCTa Ha €CTECTBEHHOM SI3bIKe"

33

Creku. AHaiIM3 NPaBUILHOCTU CKOOOYHOIO
BBIpa)KEHUS

34

35

36

Brraucnenue apuMeTu4eckoro BeIpaXeHHS,
3aMMCaHHOTO B MOCT(GUKCHOH popme

[TpakTuyeckas padora o Teme "Brruncienue
apu(METHUECKOTO BBIPAXKECHUS, 3aIIMCAHHOTO B
noctduxcHou hopme"

Ouepenu. Mcrionb3oBanue ouepenu AJis
BPEMEHHOT'O XpaHEHUs JaHHBIX

37

38

39

[IpakTuyeckas pabora o Teme
"Ucnonws3oBanue ouepenn”

Jepesbs. Peanu3zanus aepesa ¢ NOMOILBIO
CCBUIOYHBIX CTPYKTYp. J{BonuHbIe (OMHApHBIE)
nepeBbs. [locTpoenue nepesa uist 3a1aHHOTO
apu(QMETUYECKOTO BBIPAXKEHUS

[IpakTuyeckas pabora o Teme
"Hcnonp30BaHuE AEPEBBEB ISl BBIYMCICHUS




apu(MeTHUECKUX BbIpaKeHUI"

40

41

42

PekypcuBHble airopuT™Mbl 00X0/1a AepeBa.
Hcnonb3oBanue cTeka U odepean sl 00xoaa
JepeBa

PekypcuBHble alropuT™Mbl 00X0/1a AepeBa.
Hcnonp3oBaHue cTeka v ouepenu i 00xoa
nepeBa

Anroputmsl Ha rpadax. [Toctpoenue
MUHUMAJIBHOT'O OCTOBHOTO JIepeBa
B3BEIICHHOTO CBSI3HOTO HEOPHUEHTUPOBAHHOTO

rpada

43

O06xox rpada B riryouny. O6xox rpada B
HIAPUHY

44

45

KonnuecTBo pa3inyuHbIX yTEH MEXIY
BEPIINHAMU OPUEHTUPOBAHHOI'O
aIMKJINYECKOro rpada

Anroput™ JleMKCTpBI.

46

[IpakTuyeckas pabora no teme "Borunicnenue
JUTMHBI KPaTYalIIero myTH MEX/y BEpPITHHAMA
rpaga (anroputm Jledkctpsr)"

47

48

49

Anroput™m Droiina—Y opuraiia

3anaqu, pemaeMple ¢ TOMOUIBIO
JUHAMHYECKOTI0 IPOrpaMMHUPOBAHUS:
BBIYUCIIEHHE PEKYPCUBHBIX (QYHKIIUN

[TpakTrueckas pabota no Teme "Bpruncienue

PEKYPCHUBHBIX (YHKLUH C TOMOILBIO
JUHAMUYECKOT0 MPOrpaMMHUpOBaHUs"

50

3amauu, pemaeMpie ¢ TOMOIIBIO




JUHAMHAYECKOT0 IIPOrPaMMHUPOBAHUSA: IIOJCYET
KOJIMYECTBA BAPUAHTOB

[IpakTudeckas padora o teme "[logcuér

ol KOJIMYECTBA BAPUAHTOB C TTOMOIIBIO 1
JUHAMHUYECKOI0 IporpaMMupoBaHus”
3anauu, pemaeMble ¢ TOMOUIBIO

52 JTUHAMHYECKOTr0 IPOrpaMMUPOBAHUS: 3a/1a4H
OTITHMH3AIAH

53 [TonsiTre 0 mapaaurMax MPOrpaMMUPOBAHHUS.
00630p A3BIKOB TPOTPAMMUPOBAHUS

54 [TonsiTHE 00 0OBEKTHO-OPUCHTHPOBAHHOM
IPOrPaMMHUPOBAHUN

55 OO0BeKThI U K1acchl. CBOMCTBA U METObI
00BEKTOB

56 OOBEeKTHO-OPUEHTHUPOBAHHBIN aHAIN3
[IpakTuyeckas pabora o Teme

S7 "Hcnonp30BaHrE TOTOBBIX KJIACCOB B 1
nporpamme”

58 Pa3paboTka nporpamm Ha OCHOBE 00BEKTHO-
OpPUEHTHPOBAHHOTO TIOX0/1a

59 [TpakTtuyeckas pabora "PazpaboTka mpocToit 1
MPOrPaMMBbI ¢ UCIIONIF30BaHHUEM KIIacCOB"
Wnkancynauus. [Ipaktuueckas pabota no teme

60 "Pa3paboTka Ki1acca, UCIOJIb3YIOIIETO 0.5
MHKAICYJISAIHI0"

61 Hacnenosanue. [Tomumopduzm

62 [IpakTuyeckas padora no teme "Pa3paboTka 1

HepapxHuu KJ1accoB"




Cpenpl OBICTPOI pa3pabOTKH MTPOTPAMM.

63 [TpoexTrpoBanue uHTEpPEiica nonbp30BaTes

64 [IpoexTupoBanue uHTEpdEiica MoIH30BATEINSA

65 Vcnonb30BaHue rOTOBBIX YIPaBIIAEMBbIX
3JIEMEHTOB JJIs IOCTPOEHUs MHTepdelica

66 [Ipaktuueckas pabora o Teme "Pa3paboTka 1
poTrpaMMel ¢ TpaduueckuM uarepdericom”

67 N3yueHue BTOpOro sA3bIKa MPOrpaMMHUPOBAHUS

68 Nzydenune BTOporo si3bIka MpOrpaMMHUpPOBAHHS

69 Oranbl KOMIIBIOTEPHO-MAaTEMAaTHYECKOTO
MO/JICIIMPOBAHUS
JluckpeTu3zanus npu MaTeMaTHUeCKOM

70 MOJICJIMPOBAHUH HEIPEPHIBHBIX ITPOLIECCOB.
MopenupoBaHue JBUKEHUS

71 [IpakTuyeckas pabora o Teme 1
"MopenupoBaHue ABUKEHUA"
MonenupoBaHue OMOJIOTHYECKIX CHCTEM.

72 [IpakTryeckas pabora 1o Teme 0.5
"MopenupoBaHrue OMOJIOTHYECKUX CHCTEM"

73 MaremaTHuecKkue MOJIEIN B SKOHOMHUKE.
BoraucnurenbHble SKCIEPUMEHTBI ¢ MOJIETISIMU
BepositHocTHBIE MOenu. [TpakTuyeckas

74 pabota no Teme "MmuTanronHoe 05
MOJIEIUPOBAHKE C TIOMOIIbIO MeTo/1a MoHTe- '
Kapno"

75 KommbroTepHOe MOICTHPOBAHNE CUCTEM
yIpaBJIeHUS

76 O6paboTka pe3yabTaTOB IKCIIEPUMEHTA




7 TabGnuunble (pensuoHHbIe) 0a3bl JAHHBIX
ITouck, copTupoBKa ¥ GUIBTPALINSI TAHHBIX.

78 3arpocsl Ha BEIOOPKY TaHHBIX. 3apoOCHI €
napaMmerpamu. BeraucisieMble MoJist B 3ampocax

79 ITpakTrueckas padota nmo teme "Padora ¢
roToBOM 0a30¥ JaHHBIX"
MuoroTtabanunsie 0a36l JaHHBIX. THIIBI CBA3EH

80 Mex 1y TabnuiaMu. BaenHuit kiou.
IlemocTHOCTH 0a3bl JAHHBIX

81 [IpakTuueckas pabora o Teme "Pa3paboTka
MHOTOTa0IMYHOM 0a3bl JaHHBIX"

82 3anpockl K MHOTOTA0JIMYHBIM 0a3aM JaHHBIX

83 [IpakTrueckast pabora 1o Teme "3ampockl K
MHOTOTa0JIMYHOM 0a3e JaHHBIX"

84 A3k ynipaBienus naHabiMu SQL

85 [TpakTideckas pabota mo Teme "YnpapieHue
JIAHHBIMH C TIOMOIIIBIO si3bika SQL"

86 Hepensimmonnsie 0a3pl JaHHBIX. DKCIIEPTHHIC
CHCTEMBI

87 HHTEpHET-IPUIIOKEHUS
ITonsiTue 0 cepBEepHOM U KIIMEHTCKOM 4acTIX

88 caiita. TeXHONOTHS «KIUEHT — CepBEpP», €€
JIOCTOMHCTBA U HEJIOCTATKU

89 OcHossI s361ka HTML

90 [IpakTuueckas padora no teme "Co3nanue

TEKCTOBOU BeO-CTpaHUIIBI"

91

OcuossI a361ka HTML




92

Ocuossl ga3p1ka HTML

[IpakTuueckas padota nmo teme "Co3nanue
BeO-CTpaHMIIBI, BKIIOYAFOIICH

93 . 1
MYJIbTUMEANIHBIE 00BEKTHI (PHCYHKH,
3BYKOBBIC JIaHHbIE, BUJIEO)"

9 OcHoBBI KacKagHbIX Tabmui ctrieit (CSS)
[Ipaktuueckas padora no teme "Odopmienue

95 CTPaHHIIBI C TIOMOIIbIO KaCKaIHBIX TaOJIHUI 1
cruiein”

96 Cuenapuu Ha si3bike JavaScript

97 Cuenapuu Ha si3bike JavaScript

98 ®dopmbl HA BEO-CTpaHHUIIE

99 [TpakTrueckas pabota no Teme "Ob6paboTka 1
JaHHbBIX popm"

100 Pa3memienue Be6-caiiToB. Yciayra XOCTUHTa.
3arpyska ¢aiiioB Ha calT
Kanpuposanue. VicipaBieHue mepcrieKTuBEI.

101 I'mcrorpamma. Koppekuus ypoBHEH,
Koppekius 1peta. O0eciBeunBaHUE IIBETHHIX
M300paKeHUI
BBoa n3o6paxeHuil ¢ ucronb30BaHUEM

107 | PasmAMHBIX UPPOBBIX YCTPOHCTB. 05
[TpakTrueckas pabota no teme "Ob6paboTka
nndpoBbix Gororpaduit”
Perymis. Pabota ¢ o6nactsamu. OUIBTPHI.

103 | IIpaktuueckas pabora no reme "Perymib 0.5
nudpoBbix Gororpaduit”

104  MHorocnoiiabie n306pakeHus. TeKCTOBbIE




ciou. Macka cnos. Kananel. Coxpanenue
BBIJICTICHHOW 00J1acTh

[IpakTuyeckas pabora o Teme

105 "MHorocoiable n300paxxeHus" 1 1
[ToaroToBka WILTFOCTpAIM 1J1s BEO-CalTOB.

106  IIpaktmueckas paboTa 1o Teme 1 0.5
" AHUMHPOBaHHbBIC U300paKEeHUS"

107 Bekropnas rpaduka. Bekropuzamms 1
pacTpoBBIX U300paKeHU

108 [IpakTuueckast pabora o Teme "BexTopHas 1 1
rpagpuka"

109 H]?.I/IHI_II/IHBI HOCTpOCHvI/I}I Y peaKTUPOBAHUS 1
TpEXMEPHBIX MOAemNei

110 [TpakTudeckas padora o teme "Cosnanue 1 1
MPOCTBIX TPEXMEPHBIX Mojeei"

111 Cerounsie Mmonenu. MaTtepuaisl 1

112 [TpakTnyeckas padora no teme "CeTouHble 1 1
Mozenn"

113 MonenupoBaHue UICTOYHUKOB OCBEIICHHUS. 1
Kameps!

114  Ilpaktuueckas padota rno treme "Pennepunr" 1

115 AnautuBHbIe TeXHOIOTUH (3D-TipUHTEPHI) 1

116 ITonsiTHE O BI:IpTya.anof/'I pEaNbHOCTHU U 1
JIOTIOJTHEHHOM peabHOCTH

117 [ToBTOpenue. [IpakTukym Mo peleHuto 3a1a4 1
Ha U3MepeHne HHPpOpMauu

118 IToBTOpenue. [IpakTHKyM MO pEMIEHUIO 3a/1a4 1

Ha U3MepeHue nHpopMaluu




[ToBropenue. [IpakTukyM 10 pemeHuto 3aaa4

119
Ha KOJMpOBaHKE UH(DOpMaIIK

120 [ToBropenue. [IpakTukyM 110 peleHuto 3aaa4
Ha KOJMpOBaHKE HH(POpMAIHH

121 IToBTOpenue. [IpakTukym 1o pemeHuro 3agad
Ha Teopuro rpadoB

199 [ToBrOopenue. [IpakTuKyM 110 pelIeHuo 3a1a4
Ha Teopuio rpados

123 [ToBrOpenue. [IpakTukyM 1O peleHuo 3a1a4
Ha TEOPHIO UTP

124 [ToBTOpenue. [IpakTukym 1o pemeHuto 3agad
Ha TEOPHIO UTP

195 [ToBTrOpenue. [IpakTukyM 10 pemeHuto 3aaa4
Ha TEOPHIO UTP

196 [ToBTrOpenue. [IpakTukyM 10 pemeHuto 3aaa4d
Ha TEOPHIO UTP

197 IToBTOpenue. [IpakTukym 1o pemeHuto 3agad
Ha PEKYPCHIO

128 [ToBrOpenue. [IpakTukyM 1o pemeHuro 3agad
Ha PEKYPCHIO
IToBTOpenue. [IpakTukym no pemeHuto 3agad

129 | na 0OpaboTky HH(pOpMAIUH B
MHOTrOTA0JIUYHBIX 0a3ax JaHHBIX
[ToBTOpenue. [IpakTuKyM MO peLIEHUIO 3a1a4

130 | nHa 0OpaboTky MH(pOPMAIUH B
MHOTOTabIMYHBIX 0a3axX JaHHBIX

131 IToBropenue. IIpakTukym o

pOrpaMMHUPOBaHUIO Ha si3bike Python




[ToBropenue. IIpakTukym o

132 1
pOrpaMMUPOBAHHUIO Ha si3bike Python
133 [ToBropenue. IIpakTukym o 1
porpaMMHUPOBaHUIO Ha si3bIke Python
134 [ToBTOpenue. [IpakTrky™m 1o 1
pOrpaMMUPOBAHHUIO Ha si3bike Python
135  KonrtponbsHas pabora 1
136  PesepBHOe Bpems 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 36.5




MPOBEPSEMBIE HA EI'D I10 UHO®OPMATUKE TPEBOBAHUS K
PE3YVJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIET'O OBPA3OBAHUSI

Kon
NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TPeGOBAHUS K MPeIMETHBIM pPe3yJbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl CpeHero o0uero 00pa3oBaHus

1.

3namo (nonumams)

11

1.2

[loHnMaHWe OCHOBHBIX NPUHIMIIOB YCTPOWCTBA H  (YHKIMOHUPOBAHUS
COBPEMEHHBIX CTAIIMOHAPHBIX ¥ MOOMIIBHBIX KOMITBIOTEPOB; TCHICHIIMNA Pa3BUTHUS
KOMIIBIOTEPHBIX TEXHOJIOTUH; BJIaJCHHE HaBbIKaMHU pabOThl C ONEPaMOHHBIMU
CHCTeMaMHM M OCHOBHBIMH BHUJIaMHU IPOTrPAMMHOIO 0OO0ECHEUeHUs Jsl pelIeHUs

y4eOHBIX 3a]1a4 10 BRIOPAHHOM CIICIIUATH3AIH

Hammume  mpencraBmeHwit o 0a30BBIX  NPUHOMNAX ~ OpPraHM3allUd |

(YHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CEeTei

1.3

ITorumanne OCHOBHBbIX IMPUHIUIIOB AUCKPCTU3aNN PA3IINYHBIX BUI0B

nHpopmanuu

14

[lonnmanue 0a30BbIX QJITOPUTMOB OOpaOOTKM YHUCIOBOM UM TEKCTOBOM
uH(popManuy (3aMuch YUCENl B MO3UIMOHHOM CHCTEME CUHCIIEHUS, JEIUMOCTb
LENbIX 4YMCE; HAaxXOXKICHHME BCEX IPOCTBIX 4YHMCEN B 3aJaHHOM JMAlla30HE;
00paboTKa MHOTOpa3psAHBIX IEJbIX YHCEN; aHAIU3 CUMBOJIBHBIX CTPOK U JAPYTHUX),

AJITOPUTMOB IMOUCKA U COPTUPOBKU

1.5

3HaHMe (YHKIMOHAIbHbIE BO3MOXKHOCTH WHCTPYMEHTAJIBHBIX CPEICTB CpEbl

pazpaboTku

1.6

Bnagenue ocHOBHBIMHU CBEAEHHMSIMH O 0a3ax JaHHBIX, UX CTPYKTYpE, CpPEICTBax

co3aaHus U paboThl C HUMHU

1.7

1.8

[lonnMaHne BO3MOXXHOCTEH M OrPaHUYEHHM TEXHOJOTMH HCKYCCTBEHHOTO
MHTEJUIEKTa B Pa3IMYHBIX 00JacTAX; HANWYME MPEACTaBICHUH 00 HCIOIb30BAHUU

MH(OPMAIIMOHHBIX TEXHOJIOTUH B Pa3IMUHBIX MPo(hecCHOHAIBHBIX cdepax

Brnanenue — TeopeTMUeCKMM ~ amnmapaTtoM, — MO3BOJSIOINIUM  OCYIIECTBIISITh
MpEACTaBICHUE 3aJaHHOTO HATypallbHOIO 4YHUCIa B Pa3jUYHBIX CHUCTEMax
CUHCIJICHHSI; BBITIOJIHATH TPEOOpa30BaHUs JIOTHYECKUX BBIPAKECHHUM, HCIIOIB3YS
3aKOHBI aIreOpbl JOTHKHU; ONPEAENITh KpaTuallliii MyTh BO B3BELICHHOM rpade u

KOJIMYECTBO MyTeH MEKIY BEPUIMHAMU OPHEHTUPOBAHHOTO aLIMKIMYECKOTro rpada

Ymemo

2.1

VYMeHne ucnoiab30BaTh KOMIIBIOTCPHO-MATCMATHYCCKUC MOIACIU [JIA aHalln3a

OOBEKTOB W TMPOLECCOB: (HOpPMYIHpPOBATH MEIh MOICIHPOBAHUS, BBIMOIHITH




aHaJIN3  pE3yJIbTAaTOB, TIIOJYUYCHHBIX B XOJAC MOACIHMPOBAHUA; OLCHHUBATH
AACKBATHOCTh MOJCIN MOJACIUPYCMOMY OG’bGKTy WKW TponeccCy; MpCAaACTaBIATb

PE3YIBbTATEI MOJACIIMPOBAHNA B HArJIITHOM BU/IC

2.2

YMmenue — kiaccHpUUIUPOBATH OCHOBHBIE  3aJlaud  aHalu3a  JIaHHBIX
(mporHo3upoBaHue, KiaccuPUKanus, KilacTepu3alus, aHalu3 OTKJIOHEHHI);
MOHUMATh TOCJEIOBAaTEIILHOCTh pEIIeHUs 3a/Jay aHaiu3a JaHHBIX: cOop
MEePBUYHBIX JIAHHBIX, OYHMCTKA M OIICHKA KauecTBa IaHHBIX, BbIOOp W (Win)
MOCTPOCHHE MOJENH, TMpeoOpa3oBaHUE JaHHBIX, BU3YyalM3alMs JIaHHBIX,

UHTEpIIpeTaIHsl pe3yIbTaToB

2.3

YMenue omnpenensitb HHPOPMAIMOHHBIM O0BEM TEKCTOBBIX, TpadUUYecKUX U
3BYKOBBIX JIaHHBIX HIPH 3aJaHHBIX [apaMeTpax AUCKPETU3alMH. YMEHHUe
OTpENENATh CPEAHIOI CKOPOCTh TMepefadyd JIaHHBIX, OLICHUBATh HW3MEHECHHE
BpEMEHU TIepelayd MpU HM3MEHEHHH WH()OPMAIMOHHOTO 00bEMa [aHHBIX U

XapaKTCPHUCTUK KaHaJla CBA3HU

2.4

YMeHne CTpOUTh KOJ, 00ECHeUrBAIOUINA HAUMEHBIIYI0 BO3MOXHYIO CPEIHIOO

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

2.5

2.6

YMeHHne HuCHoab30BaTh Inpu pCHICHUHN 3aaav CBOIMCTBA IIO3UIIMOHHOW 3alHCH
YHUCCII, AJITOPUTMBI ITOCTPOCHUSA 3allMCH YUCJIa B MO3UIIHOHHON CHCTEME CUMCIICHUS
C 3aaHHBIM OCHOBAaHHUEM M IMOCTPOCHHA 4YHCJIa IO CTPOKCE, coz[epmameﬁ 3aIllMCh
3TOTO YHCIAa B TO3UIHMOHHON CHCTEME CYHCICHHS C 3aJaHHBIM OCHOBAaHHEM,
YMCHHC BBIIIOJHATD apI/I(I)MeTI/I‘IeCKI/IC ornepanvu B IO3UIHOHHBIX CHCTCMaAX

CUHCIICHUA

YMmenue CTPOUTH JIOTUYCCKOC BBIPAKCHUC B JU3BbIOHKTUBHON U KOHBIOHKTHUBHOM
HOPpMaJIbHBIX (bOpMaX 10 3aJaHHOH Ta6J'II/II_[e UCTUHHOCTH, HCCIICAOBATDH o0nacthb
HUCTUHHOCTH BBICKA3bIBAHHA, COACPKALICTO MNEPEMCHHBIC, PCIIaTb HCECIIOXKHBIC

JIOTUYECKUE YPaBHEHHUSI

2.7

2.8

YMeHue pemarh ajlropuTMHUYECKHE 3ajlaud, CBSI3aHHbIE C aHAIW30M TIpadoB
(3a7auu  MOCTPOECHMS ONTUMAIBHOTO MYTH MEXAY BepIIMHaMH rpada,
ONpElEeICHUsI  KOJIMYECTBA  DPA3IMYHBIX  IyTed  MEXKAY  BEPLIMHAMU

OPUEHTUPOBAHHOTO AIUKINYECKOTO rpada)

YMeHHe HCHoiab30BaTh JEPEBbs NPH aHAIM3€ M TOCTPOECHUU KOJIOB U IS
MPEACTABICHUST apu(PMETHUECCKUX BBIPAKCHUM, TPH DPEIICHUH 3a7ad IOUCKAa M
COPTUPOBKH; YMEHHE CTPOMTH JEPEBO WIPhl MO 33JaHHOMY aITOPUTMY;

pa3pabarbIBaTh U 0OOCHOBBIBATh BBIMTPHIIIHYIO CTPATETUIO UTPHI

2.9

YMeHue aHanu3UpoBaTh AJITOPUTMBI C HKCIIOJIB30BAHMEM TaOJIHI] TPACCHUPOBKU;
ompeAensaTh 0e3 HWCHOJNB30BaHUS KOMITBIOTEpA pPe3yJbTaThl  BHITIOJHEHUS
HECJIOXKHBIX MPOTpaMM, BKIIOYAIOIINX [TUKIIBI, BETBICHUS U MOIMPOrPAMMBI, MIPU

3aaHHBbIX UCXOJHBIX JaHHBIX




2.10

2.11

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

paSHOﬁ CJIOKHOCTH IJId pEHICHUSA O,Z[HOI>'I 3aJa4dn

Bnanenne yHHBEpCalbHBIM S3BIKOM TPOTPAMMHUPOBAHHS BBICOKOTO  YPOBHS
(ITackanb, Python, Java, C++, C#), npeacraBiacHuIMU O 0a30BbIX THIIAX JaHHBIX U
CTPYKTypax JaHHBIX; yMEHHE WCIIOIb30BaTh OCHOBHBIC  YIPABISIONINE
KOHCTPYKILIMW; YMEHHE OCYIIECTBIATh aHAIMU3 TPEUIOKCHHONH MPOrpaMMBbI:
OIIPENIENIATh PE3YIbTAThl PA0OTHI MPOTPAMMBI TIPH 33JIaHHBIX UCXOJHBIX JaHHBIX;
OIPENeNIATh, TMPU KAKUX HCXOIHBIX ITaHHBIX BO3MOXKHO TOJYYEHHUE YKa3aHHBIX
PE3YNIbTATOB; BBISBIIATH JAHHBIC, KOTOPHIE MOTYT IPUBECTH K OMIMOKEe B paboTe

[IPOrpaMMbl; OPMYIUPOBATH MPEIOKEHHS 110 YIYUIIEHUIO IPOrPaMMHOI0 KoAa

2.12

2.13

2.14

YMeHue peain30BbIBaTh HA BRIOPAHHOM ISl U3YUCHUS S3bIKE MPOTrPaMMHUPOBAHUS
Boicokoro ypoBHsi (ITackanb, Python, Java, C++, C#) TuUIIOBBIE aJrOPUTMBI
00pabOTKH YHCEeN, YACIOBBIX MOCIEI0BATEIbHOCTEH U MAaCCHUBOB: IMPE/ICTABICHHE
guciia B BUJE HAOOpa MPOCTBIX COMHOXHTEJCH; HaXOXKICHUE MaKCUMAIIbHOMN
(MHHHMAITEHOW) IUQPHI HATYPATLHOTO YHUCIIA, 3aITUCAHHOTO B CUCTEME CUHCIICHUS
C OCHOBaHHEM, He TpeBbIIaromuM 10; BeIYUCIeHHe 0000MIEHHBIX XapaKTEPUCTUK
AJIEMEHTOB MAacCHBa WJIA YHCIOBOM MOCIENOBATENILHOCTH (CyMMBI, TIPOU3BEICHUS
cpemHero apu(pMeTHYecKOro, MHHHMAIBLHOTO W MAaKCHMAIBHOTO JJIEMEHTOB,
KOJIMYECTBA 3JIEMEHTOB, YJOBIETBOPSIONIMX 3aJaHHOMY YCIIOBHIO); COPTHPOBKY
JJIEMEHTOB MAacCHBa; YMEHHUE HCIOIB30BaTh B MpOrpamMMmax JaHHbIE Pa3IUYHBIX
TUIIOB C Y4ETOM OTpaHWYCHHUI Ha IMAna3oH UX BO3MOXKHBIX 3HAYEHHH, MPUMEHSITh
MPU PEIICHUU 3aJa4 CTPYKTYPHl JTaHHBIX (CIUCKH, CIIOBApH, CTEKH, OUYCPE/IH,
JepeBbsi); TPHUMEHITh CTAaHIAAPTHBIE W COOCTBEHHBIC TOJIPOTPAMMEI IS
00pa®OTKM YHCIOBBIX JaHHBIX W CHMBOJBHBIX CTPOK; WCIOJIB30BaTh MPH
pazpaboTke mporpamMM OHOTMOTEKH TMOAMPOTpaMM; YMEHHE HCIOIb30BaTh

CpEICTBa OTJIAJIKHU IIPOTPAMM B CpeJie IPOrpaMMHUPOBAHUS

YMeHue HCronb30BaTh AIEKTPOHHBbIE TAOIHMIBI 7S aHANU3a, MPEICTABICHUS U
00pabOTKM JaHHBIX (BKJIIOYas BHIOOpP ONTHMAJIBHOTO pEIIeHUs, MOA00p JTUHUHU
TpeHJa, pelIeHHe 3a/lad MPOrHO3UPOBAHMS); YMEHHE HCIIOJIb30BaTh TaOIUYHbIC

(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 COAEPKAHUA, ITPOBEPAEMBIX HA EI'D 11O
NHPOPMATHUKE

Koxa

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

1

[{udposast rpaMOTHOCTH

11

1.2

OcCHOBHBIE TECHACHIUHN PA3BUTHA KOMIIBIOTCPHBIX TEXHOJIOTHH. HapaJ'IJICJ'II)HBIC
BBIYMCIICHUA. MHoronpoueccopHme CHCTEMBI. PaCHpe,I[CJ'IéHHBIG BBIYHMCIINTCIIbHBIC

CUCTEMBI M 00paboTKa OOJIBIITNX JaHHBIX
[TpyHIMIIBI TOCTPOCHUS W anmapaTHble KOMIIOHEHThl KOMIBIOTEpHBIX ceTeil. (CeTeBble
npotokosibl. Cerb MHTepHeT. Anpecarust B cet MuTtepuet. [Iporokonsr ctexka TCP/IP.

Cucrema noMeHHBIX UMEH. Pa3nenenne IP-ceTu Ha moaceTH ¢ MOMOIIIBI0O MACOK MOICETEH

1.3

QaitnoBas cucrema. [louck B ¢aiinoBoii cucreme. [lpuHuunel pasmenieHrs 1 UMEHOBAaHUS

daitnoB B qonroBpemenHoi namsaty. 1lladnousl 1 onucanus rpynn ¢aiinos

1.4

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

00BEMa JaHHBIX U XapaKTCPHUCTUK KaHaJla CBA3U

1.5

HIudpoanue nanubix. CuMMeTpu4yHBIE W HecuMMeTpudHble mupsl. [udpsr npocroii

3amensl. udp Lesaps. Hudp Buxenepa. Anroputm mugppoBanus RSA

1.6

2.1

2.2

2.3

KO,[[BI, IMO3BOJIAIOIIHEC O6H3py>KI/IBaTB " UCIIPABJIATH OIJ_II/I6KI/I, BO3HHUKAIOUIUC IIPU IIepeaayc

naHHbIX. Paccrosnue Xammunra. Koauposanue ¢ moropenuem 6utoB. Koasl XaMMuHra
Teopernueckue 0OCHOBBI HH()OPMATHKH

I[BOI/I‘{HOG KOOAUPOBAHUC. PaBHOMepHLIe U HCEPABHOMCPHBIC KOJbI. I[eKOI[I/IpOBaHI/Ie
COO6H_IGHI/II71, 3allMCAHHBIX C TIOMOIINBKO HEPABHOMCPHBIX KOIOB. Ycaopue ®aHo.

HOCTpOGHI/Ie OAHO3HAYHO ACKOANPYCMBIX KOAOB C MOMOMIBIO ICPCBA

Teopetnueckue MNOAXOAbl K OLEHKE KoiudyecTBa HHGopManuu. EauHuLBI H3MepeHus
KonuecTBa HMHQoOpManuu. An(paBUTHBIA TOAXOJ K OILEHKE KOJMYecTBa HH(OPMAINU.
3akoH agautuBHOCTH MH(popMmaru. Popmyna Xaprau. Mubopmanus M BEpOSTHOCTS.

®opmyna [llenHona

Cuctembl cuucienus. Pa3BépHyTas 3ammch LENbIX U JPOOHBIX YHCET B MO3MIMOHHOM
cucreMe cumrcieHus. CBOHCTBA MO3UIIMOHHON 3alMCH YMCIIa: KOJIMYECTBO LU B 3aIuCH,
NpU3HAK JETUMOCTH 4YHCIa Ha OCHOBAHHWE CHCTEMbl CUHCIEHMs. AJTOPUTM IEepeBoja
LEeJNoro uuciaa u3 P-u4HON cHCTEMbl CUHMCIEHUS B JECATHYHYIO. AJTOPUTM IEpeBoja
KOHeYyHOW P-u4HOM npobu B AECATHUHYIO. ANTOPUTM IIepeBOJa IEJIOT0 YHCHIa U3
JECATUYHOM CUCTEeMBI cuncieHus B P-uunyro. IlepeBos KoHEUHOH AecaTudHo# apodu B P-
WYHyl0. J[BOMYHAsg, BOCBMEpHYHAas M IIECTHAAUATCPUYHAs CHCTEMBI CYMCIECHUS, CBS3b

MCXKIOY HUMMU. ApI/I(bMeTI/I‘IeCKI/Ie orncpanyru B IO3UIUOHHBIX CUCTEMAaX CYHUCIICHUA

2.4

Tpoanaﬂ YpaBHOBCIICHHAA CHUCTEMA CUUCIICHUA. ,Z[BOI/I‘IHO')IGCHTI/I‘IHEL}I CHCTEMA

CUMCIICHUA




2.5

KomupoBanue texcroB. KomupoBka ASCIl. OpnobaiitHeie komupoBku. Crangapt
UNICODE. Komuposka UTF-8. Omnpenenenue mHGOPMAIMOHHOTO 00BEMA TEKCTOBBIX

COOOIIEHU I

2.6

2.7

2.8

2.9

Koauposanue mzobpaxenuit. Onenka nHGOPMAIIMOHHOTO 00BbEMa rpadUUYecKUX JaHHBIX
IOpU 33JaHHBIX pPAa3pelIeHHd M TIIyOMHEe KOAWpOBaHUS IBeTa. lL[BeToBBIE MOJENH.
KomupoBanme 3Byka. Onenka HWHPOpPMAIMOHHOTO 00BEMA 3BYKOBBIX MJAaHHBIX IIPH

3aIaHHBIX YaCTOTC AUCKPCTU3AINU U PA3PAAHOCTU KOAUPOBAHUA

Anrebpa noruku. [loHsiTe BbICKa3piBaHUS. Bbicka3biBaTenbHbIe (GOpMBI (TIPEIUKATHI).
KBanTops! cyiiecTBOBaHUS U BCEOOIIHOCTH.

Jlormueckue omnepauuu. Tabmunpel uctuHHOCTU. Jlormueckue BbipakeHus. Jlormueckue
TOXAecTBa. Jlornueckue onepanuy U onepaluy HaJl MHOKECTBaAMHU.

3aKOHBI aNreOphl JIOTUKH. OKBHBAJICHTHBIC MPEOOPA3OBAHMS JIOTHUECKUX BBIPAKCHHIA.
Jlornyeckue ypaBHEHHUSI U CUCTEMbI YPaBHEHUH.

Jlornueckue GyHKIMU. 3aBUCHUMOCTh KOJMYECTBA BO3MOXKHBIX JIOTUYECKMX (PYHKIMHA OT
KOJIMYECTBA apTyMEHTOB.

Kanonunueckue popmbl JOrMueCKUX BbIPaKEHUM

CoBeplieHHbBIE JIU3bIOHKTUBHBIE KOHBIOHKTHBHBIE HOpMallbHbIE (DOPMBI, AJITOPUTMBI UX
MOCTPOEHUS 10 TaOJIUIIE UCTUHHOCTH

Jlormueckue snemMeHTHl B cocTaBe Kommbiorepa. Tpurrep. Cymmarop. MHoropaspsaHbIi
cymmarop. [locTpoeHne cxem Ha JIOTMYECKHMX 3JIEMEHTax IO 3aJaHHOMY JIOTHYECKOMY

BBIPAXKCHUIO. 3amnmch JOru4ecKoro BBIPpAXKCHUS 110 JIOTHYECKOM CXeMe

2.10

211

Monenu u  mopenupoBanue. llenn  monenupoBaHMs.  AJEKBAaTHOCTb  MOJENH
MoJenupyeMoMy 00BbeKTy Hin npoueccy. dopmanuzanus NpuKiIaJIHbIX 3a/1a4.
[IpencraBiaeHue pe3ynbTaTOB MOJEIUPOBAaHMS B BUAE, YAOOHOM JUIsl BOCHPHUSATHS

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

[IpencraBiaenue nenbix 4ucesl B NamMsATH KoMIbioTepa. OTpaHUYEHHOCTh AMana3oHa YKcel
MIPY OrPaHUYEHUH KOTUYECTBA pa3psaaoB. [lepenosHenue pa3psaHoi ceTku. be33zHakoBbie 1
3HAKOBBIC JIaHHBIC. 3HAKOBBIM OWT. J[BOWYHBIM MOMOJHUTEIBHBIM KOJ OTPHUIIATEIBHBIX
YHCell.

[ToOuToBble sornueckue omnepauuu. Jlornyeckuit, apupMeTHUECKHU W IUKIMYECKUN

casuru. lludposanue ¢ moMoribo NOOGUTOBOH ornepannn «uckioyaromee NIJIN»

2.12

HpeI[CTaBJ'IeHI/Ie BCIICCTBCHHBIX YUCECII B MMAMATH KOMIIBIOTEPA. 3Haqamaﬂ 4JaCTb U MOPAO0K
qucia. ﬂI/IaHaSOH 3HAYCHHI BCIICCTBCHHBIX YMCCII. HpO6HCMBI XpaHCHUA BCHICCTBCHHBIX
YHuCCJl, CBA3AHHBLIC C OI'PaHUYCHHUCM KOJIMYCCTBA pPa3pAaaoB. Brinmonnenue onepaum”l C

BCIICCTBCHHBIMHA YHCJIaMHU, HAKOIIJICHUC OIIOOK IMPpU BBIYUCIICHUAX

2.13

I'padppl. OcHoBuble moHATHSA. Bumsl rpadoB. Onucanue rpadoB C MOMOIIBIO MaTpPHUI
CMEXHOCTH, BECOBBIX MAaTpHII, CIIUCKOB CMEXHOCTH. PerieHue anropuTMUYecKHx 3ajad,

CBSA3aHHBIX C aHaJIM30M TrpadoB (IIOCTPOCHHE ONTHUMAIBHOTO MYTH MEXIY BEpIIMHAMH




rpada,  OmpenelieHWe  KOJMUYECTBA  PAa3NUYHBIX  MyTell  MEXIy  BEpIIMHAMH

OPUEHTHPOBAHHOT'O AIIMKINYECKOT0 rpaga)

2.14

JepeBbs. bunapraoe nepeBo. [epeBbs moucka. CriocoObl 00xona nepesa. [Ipencrasienue
apuMeTHUECKUX BBIpOXEHUN B BHUje aepeBa. lcmonbs3oBanue rpadoB U JepeBbEB MpHU

OIMCAaHHH OOBEKTOB U IIpOoHECCOB OKPYXKAKOIICTO MHUpa

2.15

2.16

JluckpeTHble UTpbl IBYX UTPOKOB ¢ mosiHOM mHpopManueit. [Toctpoenue nepesa nepedopa
BapHAHTOB, OIHUCAaHUWE CTpaTerud WUrpel B TabiuyHOW (opme. BolurpeimHeie u

IMPOUT'PBIIITHLBIC ITO3UIHH. BBII/IFpBII_HHBIG CTpaTrcruun

Cpe,Z[CTBa HCKYCCTBCHHOI'O HMHTCJUICKTA. I/I,I[CHTI/ICI)I/IKEIHI/IH Hn IIOHCK H306pa)KeHHﬁ,
pacrio3HaBaHUC JIUII. Hcmonns30BaHne METOIOB HCKYCCTBCHHOI'O MHTCJIJICKTA B 06yqa}0mnx
cucreMax. Mcmonp30BaHME METOJIOB HCKYCCTBCHHOI'O HHTCJUICKTA B pO6OTOTeXHI/IKe.

Nurepuer Beweid. Heitponnsie cetu

AJTOPUTMBI U IPOTPAMMUPOBAHHE

3.1

3.2

CDOpMaJ'II/ISaI_II/IH MMOHATHUA aJIlOpUTMaA. Mamuna TBIOpI/IHFa KaK YHHBEpCalibHass MOJCJIb

BBEIYHCIICHUN

OrneHka CI0XXHOCTH BbIYMCICHUHA. Bpems pa®oTbl U 00bEM HCMONB3YyeMON MaMATH, UX
3aBUCHUMOCTb OT pa3Mepa MCXOJHBIX JaHHBbIX. OLEHKa aCHUMITOTHYECKON CIOXKHOCTU
QITOPUTMOB. AJTOPUTMBI TIOJUHOMUAIBHOW CIOKHOCTH. IlepebopHble alrOpUTMBIL.
[IpuMepsl pa3iau4HBIX aJrOPUTMOB PELICHUS OJHOM 3aJadd, KOTOpPbIE UMEIOT Pa3IudHYIO

CJIIOXKHOCTb

3.3

3.4

3.5

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

KOTOPBIX QJITOPUTM MOXKET JaTh TPeOYEeMbIil pe3ysibTaT

AnropuT™Mbl 00pabOTKM HATypaJbHBIX YHCEJ, 3alMCAaHHBIX B TO3UIHMOHHBIX CHUCTEMax
CUMCIIeHHs: pa3OuMeHue 3amuCH Yucila Ha OTHENbHbIE LHUQPBI, HAXOXKIAECHUE CYMMBI U
npou3BeneHus Hudp, HaX0XKACHNE MAaKCUMAIbHON (MUHUMAJIbHOM) U PHL.

[IpencraBnenne uucna B BHJE Habopa MPOCTHIX COMHOXHTENEH. AJNTOPUTM OBICTPOTO
BO3BEJEHUS B CTeNeHb. IloMCK MpOCTBIX YHMCENl B 3aJaHHOM JHala3oHE C IIOMOIIbIO

QITOPUTMA «peleTo DpaTocheHar

MHuoropa3psigHbIe 1elble Yncia, 3aa49d JJTHHHON apudMeTrku

3.6

S3pik  mporpammupoBanus (ITackane, Python, Java, C++, C#). Tunsl maHHBIX:
[IEJIOYMCIICHHBIE, BEIIECTBEHHBIC, CHMBOJIbHBIC, Jorndeckne. Bernenus. CloxHbIC
ycioBus. Llukiel ¢ ycioBueM. L{MKIBI 110 IEPEMEHHOM.

OO6paboTka naHHBIX, XpaHaumxcs B (aitnax. TekcroBble 1 aBouuHbIe (aitnbl. Daitnossie
nepemeHHbIe ((aitioBbie yka3zarenu). Utenue u3 (aitna. 3anuce B daii.

Pazouenue 3anaun Ha nmoazanayn. [loamporpammel (poreaypsl U QYHKIIHH).

Hcnonp3oBanue cTanAapTHON OMOIMOTEKH SI3bIKA IPOTPAMMHUPOBAHUS




3.7

Pexypcus. PexypcuBablie mpoueaypsl u GyHKIUU. Vcrob30BaHUe CTeKa JJIs OpraHu3aiuu

PEKYpPCHUBHBIX BBI30BOB

3.8

Uucnennele MeToAbl. TouHOE M NMPUOMMKEHHOE pelleHus 3anauu. YuciaeHHOe pelleHue
YpaBHEHMI C MMOMOIIBIO Moa00pa mapamerpa. YMCIeHHbIE METObl PEIICHUs] YpaBHEHHIA:
MeToA Iepebopa, METOJ IOJIOBUHHOTO JeneHus. I[IpuOmmk€HHOe BBIYMCICHHE MAJIUH
KpUBBIX. Bbruncienue miomaneid ¢uryp ¢ IOMOIIBIO YHCIEHHBIX METOAOB (METOX
OpSAMOYTOJIBHUKOB, MeTon Tpamnenuii). [lonck makcumyma (MHHMMYyMa) (QYHKIMH OJHOM

HepeMeHHOﬁ MCTOAOM IIOJIOBMHHOI'O ACJICHUA

3.9

OO0paboTka CUMBOJILHBIX JNaHHBIX. BCTpoeHHBIE (DYHKIMU SI3bIKA MPOTPAMMUPOBAHHS IS
00pabOTKM CHMBOJBHBIX CTPOK. AJTOPUTMBI OOpaOOTKH CHUMBOJBHBIX CTPOK: MOJCYET
KOJIMUECTBA MOSBJICHUI CHMBOJA B CTPOKE, pa30MEHHE CTPOKU Ha CJIOBA MO MPOOETbHBIM
CHMBOJIaM, MOKUCK MOACTPOKM BHYTPH JAHHOM CTPOKH, 3aME€HA HAWJAECHHOW NMOACTPOKH Ha
JIpyryio CTpoky. ['eHepamms Bcex CJIOB B HEKOTOPOM aidaBHTE, YIOBIECTBOPSIOMINX

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

3.10

MaccuBbl M TOCJICIOBATEILHOCTH 4YHUCENl. BbramcieHne 0OO0OOMIEHHBIX XapaKTEPUCTHK
9JIEMEHTOB MAacCHBa WJIM YHCJIOBOM TMOCIEAOBATEIbHOCTH (CYMMBI, IMPOU3BEACHHUS,
cpenHero apupmMeTHUecKoro, MUHUMAaIbHOTO M MAaKCHUMAJIbHOTO 3JIEMEHTOB, KOJIHYECTBa
AJIEMEHTOB, YJOBJIETBOPSIONIMX 3aJaHHOMY YCIOBHUIO). JIMHEWHBIH TMOUCK 3aJaHHOTO
3HAQYEHUS B MacCHUBe. AJTOPUTMBI PabOThI C 3JIEMEHTaMH MacCHBa C OJHOKPATHBIM
pocMOTpoM MaccuBa. CopTHpOBKa OJHOMEPHOTO MaccuBa. [IpocTbie METOIbI COPTUPOBKH
(MeTron my3bIpbKa, METOJ BbIOOpa, COpPTHpPOBKA BcTaBKamu). COPTHUPOBKA CIHSHUEM.
beictpas  coptupoBka MmaccuBa (anmroputMm  QuickSort).  JIBOMYHBIM ~ MMOWCK B

OTCOPTUPOBAaHHOM MacCHBE

3.11

3.12

3.13

JIBymepHbIe MaccuBbl (MaTpulbl). AJTOpUTMBI OOpaOOTKM JBYMEPHBIX MAaCCHUBOB:
3al0JIHEHHE ABYMEPHOTO YMCIOBOIO MacCUBa IO 3aJaHHBIM IIpaBHJIaM, MIOUCK AJIEMEHTA B
JBYMEPHOM MacCuBe€, BBIYUCICHHE MaKCUMyMa (MHHHMMYMa) W CYMMBbI 3JIEMEHTOB
JByMEPHOI'O MacCHBa, NEPECTAHOBKA CTPOK M CTOJIOLOB IByMEPHOI'O MacCUBa

CrnoBapu (accollMaTUBHBIE MacCUBBL, oToOpaxkeHMs). Xour-radbmunpl. [loctpoenue
aJ1(haBUTHO-4AaCTOTHOTO CJIOBAps /7Sl 3alaHHOTO TEKCTa

Creku. AHanu3 NMpaBUIBLHOCTH CKOOOYHOTO BBIpa)KeHHUs. Bpruucienue apudmeTnyeckoro
BBIpaXXEHMSI, 3alIICAHHOTO B MOCT(HUKCHOHN popMme.

O‘leCI[I/I. Hcnons3oBaHue oucpeaun 4Jjis1 BpEMCHHOT'O XpaHCHHUA JaHHBIX

3.14

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

OPUEHTHPOBAHHOTO AlIUKINYECKOTro rpada. Anroputm JlelkcTps

3.15

HepeBbs. Peanu3zanus aepeBa ¢ MOMOIIBIO CCBUIOUHBIX CTPYKTYp. [IBonuHble (OMHApHBIE)
nepesbs. [locTpoenue nepeBa A 3a1aHHOTO apU(PMETHUECKOT0 BhIpaKeHUs. PeKypcuBHbIe

ITOPUTMBI 00X0/1a JiepeBa. Vcmonp3oBaHue cTeka U odepenu it 00xXo/1a epeBa




3.16

3.17

JluHaMuueckoe MporpaMMHUpPOBAaHME KaK METOJ pELIEeHUs 3a7ad C COXPAHEHHEM
IIPOMEXYTOUHBIX pEe3yJlbTaTOB. 3ajadyd, pelaeMbleé € IOMOIIBI0 JAUHAMHYECKOTO
IPOrPaMMUPOBAHUSA:  BBIYMCICHHUE PEKYPCUBHBIX (DYHKIMHA, TOJACYET KOJIMYECTBA
BapHaHTOB, 33JJa4l ONTHUMU3ALNU

[lonsatne 00 OOBEKTHO-OPHEHTHUPOBAHHOM NPOrpaMMHUpOBaHUU. OOBEKTHI M  KIJIACCHI.
CoiicTBa M MeTolbl 00BEKTOB. (OOBEKTHO-OPMEHTUPOBAHHBIN aHanu3. Pa3paboTka
oporpaMM Ha  OCHOBE  OOBEKTHO-OPHEHTHPOBAHHOTO  mojaxona.  MHkancymsanus,
HacJIeJJoBaHHe, TOTUMOphU3M

WNndpopmanoHHbIe TEXHOJIOTUU

4.1

4.2

AHanu3 nanHeix. OCHOBHBIE 33/1a4U aHAJIN3a JIAHHBIX: POTHO3UPOBAHUE, KiIacCU(PUKALINS,
KJIacTepu3alus, aHaau3 OTKIOHeHuH. IlocrmenoBarenbHOCTh pelIeHHs 3aJad  aHaiau3a
JTAHHBIX: COOp MEPBUYHBIX JAHHBIX, OYMCTKA M OLEHKA KauyeCTBa JaHHBIX, BHIOOp U (MJIH)
MOCTPOEHHE MOJIENU, MPeoOpa3oBaHUE JAHHBIX, BU3YAIH3alUs JAHHBIX, WHTEPIPETALIUS
pesynbraToB. llporpammubie cpeactBa u  WHTepHeT-cepBHCH st  00pabOTKH U
MIPEACTABICHUS JaHHBIX. bonbiine nanueie. MammaHoe 00yueHne

AHanu3 JaHHBIX C IIOMOIIBIO AJIEKTPOHHBIX Talnull. BelunciieHHe CyMMBbl, CpEIHEro
apupmMeTrueckoro, HauOoJbIIero (HaMMEHBILEr0) 3HAYEHMs [Juana3oHa. Beruucienue
K0d(ppHIIIEeHTa KOPPEISAUH IBYX PAIOB JaHHBIX. [loCTpoeHne CTOIOYATHIX, TMHEHYATHIX U
KpyroBeix auarpamm. [loctpoenue rpadukoB ¢pynkumii. [logbop nmuHum TpeHna, pemeHune
3ajiay MpOrHo3upoBaHus. Penienue 3a1a4 ONTUMU3ALMU C TOMOILBIO AJIEKTPOHHBIX TAOJIHIL

4.3

4.4

Huckpernszanuss Npd MaTeMaTUYEeCKOM MOJEIMPOBAHUM HENPEPBIBHBIX  IIPOLIECCOB.
MopenupoBanue JIBWXKEeHHs. MoJenupoBaHre OMOJOTHUYECKUX CHUCTeM. MaremaTH4ecKue
MOJIET B OKOHOMHUKE. BBIYMCIUTENbHBIE JKCHEPUMEHTH ¢ Moaensmu. OOpaboTka
pe3yabTaTOB JKCIEpUMEHTa. MeTroa HauMeHbIIuX KBajapaToB. OIlEHKa YHCIOBBIX
napaMeTpoB MOJAETUPYEMBIX OOBEKTOB U MpOIlecCOB. BoccTaHOBIEHHE 3aBUCUMOCTEH IO
pe3yapTaTaM SKCIIEpUMEHTA

BepositHocTtHbie Monenu. Metoasl Monte-Kapio. MmurannonHoe MOAENIMpPOBaHUE.
CucreMbl MacCOBOTO OOCITYKUBAHUS

4.5

4.6

TaGnuunble (pensuuoHHBIE) 0a3bl AaHHBIX. Tabnuua — mpeAcTaBIeHUE CBEIEHHH 00
OJHOTHIHBIX 00bekTax. Iloje, 3amuchk. Kiorou Tabnunpel. PaboTa ¢ roroBoi 0a30li JaHHBIX.
3anonHenue 6a3pl naHHBIX. [loMCK, copTupoBKa W (QUIbTpalMsi AaHHBIX. 3ampochl Ha
BBIOOPKY JaHHBIX. 3alpoChl C MapaMeTpaMu. Beruncisiemble Mo B 3apocax.
MmuoroTtabnuunbie 0a3bl JaHHBIX. THIBl CBsizeld Mexay TaOnuiamu. BHemHWil Kirod.
[lemocTHOCTH 6a3bl JAHHBIX. 3aMPOCHI K MHOTOTAOIWYHBIM 0a3aM JTaHHBIX

TexcroBeiii mporieccop. CpencTtBa TMOWUCKA W aBTO3aMEHBI B TEKCTOBOM ITPOIIECCOPE.

CTpyKTypupOBaHHBIE  TEKCTOBbIE  JOKyMeHThl. CHocku, ornasineHue. llpasuna
LUTHUPOBAHUS UICTOYHUKOB U 0(popMIIeHHs OMOIMOrpapuueckux CChIIIOK




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

* Undopmaruka (B 2 yactsx); 10 kinacc. yrnyonennoe ooyuenue [omsikos K.1O.,
Epemun E.A. OGuiecTBo ¢ orpannyeHHo# oTBeTcTBeHHOCThI0 « BUHOM. JlabopaTopust
3HaHMIY; AkmoHepHoe oouiecTBo «M3aarensctBo «lIpocBemenue»

» Uadpopmatuka (B 2 gactsx); 11 kimace. yrmyo6nennoe ooyuenue [lomsikos K.1O.,
Epemun E.A. OGuiecTBo ¢ orpannyeHHO# oTBeTcTBeHHOCTh0 « BUHOM. JlabopaTtopus

3HaHUW»; AKIMoHepHoe obuiecTBo «M3natenscTBO «IIpocBemnieHue»

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET
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