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MHNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no uHbopMatuke (yriayOJEHHBIA YpOBEHb) Ha YPOBHE CPEIHETO
o01mrero oopazoBaHusi pa3paboTaHa Ha OCHOBE TPeOOBAHMI K pe3ysibTaTaM OCBOCHUS
OCHOBHOM  00pa30BaTeJIbHOM MpOrpaMMbl  CpeaHEro oOImero oOpa3oBaHwUs,
npencraBieHHbix B ®I'OC COO, a Takxke (enepanpHOl pabodeil mporpaMmbl
BOCTIMTaHUS.

[Iporpamma no nHdopmaTike Ja€T MpPEACTABICHUE O LENAX, 00IIel CTpaTeruu
o0y4yeHUs, BOCIUTAHUS U Pa3BUTHUSL O0YUAIONINXCS CPEICTBAMU y4eOHOTO MpeaMeTa
«Mudpopmatuka» Ha yriayOJEHHOM ypOBHE, YCTaHaBJIMBAaET 00s3aTelIbHOE
pEeaIMETHOE COZEpKaHUE, MPEelyCMaTPpUBAET €r0 CTPYKTYPUPOBAHHUE O pa3zesiaM U
TeMaM Kypca, ONpeJeNsieT paclpe/iesieHue ero no kiaccam (rojam M3ydeHwus ), 1aér
OpUMEpPHOE pachpesiesieHue y4eOHBIX YacoB MO TEMAaTHMYECKHUM pasfeiaM Kypca U
peKoMeHyeMyl0 (MIPUMEPHYIO0) TIOCIEAOBATEIbHOCTh HMX M3YUEHUS C Y4YETOM
MEXIPEIMETHBIX M BHYTPHUIIPEIMETHBIX CBSA3€H, JIOTMKKM Yy4eOHOro Ipolecca,
BO3PACTHBIX OCOOCHHOCTEH 00YyJarOIIUXCsl.

[Iporpamma mo uHpOpMaTUKE ONMpEAEsIeT KOJIMYECTBEHHbIE U KaueCTBEHHbIC
XapaKTEePUCTUKHN Y4eOHOr0o MaTepraia Uil KaKI0ro roja H3ydeHus, B TOM YHUCIe TS
COJICP)KATENIbHOTO  HAMOJIHEHHWS] PAa3HOTO BUJA KOHTPOJS  (IIPOMEKYTOUHOM
aTTecTallui O0YYarOIIUXCsl, BCEPOCCHUICKUX MPOBEPOUYHBIX PabOT, TOCYAAPCTBEHHOM
uToroBor arrecranuu). Ilporpamma 1o wuHGOpPMATUKE SBISETCS OCHOBOW IS
COCTaBJICHUS aBTOPCKUX y4YEOHBIX TPOrpaMM ¢ y4EOHHKOB, TOYPOYHOTO
TUTAHUPOBAHUS KypCca YUUTEIIEM.

Nudopmaruka B cpeHem o01ieM 00pa3oBaHUN OTPAKACT:

CYITHOCTh ~ MH(MOPMATUKK  KAaK  HAYYHOM  JWCHUIUIMHBI,  HU3ydaromniei
3aKOHOMEPHOCTU MPOTEKAHUS W BO3MOXHOCTH aBTOMAaTH3allUd HHGOPMALUMOHHBIX
IPOIIECCOB B PA3IUYHBIX CUCTEMAX;

OCHOBHbIE  00JacTM  NpUMEHEHUS  UHPOpPMATHUKHU,  TPEXKIE  BCETO
uH(GOpPMAIMOHHBIE TEXHOJIOTHH, YIPaBICHHE U COLIMATBHYIO chepy;

MEXAUCIUIUIMHAPHBIN ~ XapakTep  HWHGOpPMAaTUKM W UHGOPMALUMOHHOM
JeSTeIbHOCTH.

Kypc uHdopmaTuku sl ypoOBHSA CpPEAHEro OOIIEro 00pa3oBaHUsA SBISETCA
3aBEpIIAIONIMM JTallOM HEMPEPHIBHOW TMOATOTOBKM OOy4arolmMxcs B 00JacTu
uHDOpMaATHKN ¥ UHHOPMAITMOHHO-KOMM YHUKAITMOHHBIX TEXHOJIOTHH, OMMpAeTCs Ha
coJiepkaHre Kypca MHOOPMATHKH YPOBHS OCHOBHOTO OOIIEro oOpa30BaHUS M OIBIT
MOCTOSIHHOTO MTPUMEHEHNs WH(OPMAIIMOHHO-KOMM YHUKAIIMOHHBIX TEXHOJIOTHM, TaéT
TEOPETHUYECKOE OCMBICIICHUE, HHTEPIPETAINIO M 0000IIEHNE ITOTO OIbITA.

PesynpTaTel  yrayOn€HHOTO  ypOBHS  M3y4eHHMs]  y4eOHOTO  TIpenMeTa
«Mudopmatnka»  OpPHEHTHPOBAHBI HA  TOJYYCHHE  KOMIIETEHTHOCTEH IS
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NOCIIEAYIOIIEN NPOoPeCCHOHANBHON AEATENbHOCTH KaK B paMKax JaHHOW MPeAMETHOM
o0JacTH, Tak U B CMEXHBIX C HeM oOnacTax. OHU BKIIIOYAIOT B ceOsl:

OBJIAJICHAE KIIOYEBBIMM IOHATUSMH M 3aKOHOMEPHOCTAMH, HA KOTOPBIX
CTpPOMTCSl JaHHas MpeAMeTHass o0O0JacTh, PACIIO3HABAHME COOTBETCTBYIOIIUX MM
IPU3HAKOB U B3aUMOCBSI3€l, CIOCOOHOCTh IEMOHCTPUPOBAThH Pa3IMUHbIE MOIXOIbI K
U3YYEHUIO SBJICHUMN, XapaKTePHBIX JUIsl ©3y4aeMO PeIMETHON 00J1acTH;

YMEHHE peliaTh TUIIOBBIE IPAKTUYECKHUE U TEOPETUUECKUE 3a]a4H, XaPAKTEPHBIE
JUISL CTIOJIb30BAaHUsI METOJIOB U MHCTPYMEHTAapUs JaHHOM MPEeAMETHON 00J1acTH;

HaJM4ue MPeJICTaBICHUH 0 TJaHHOW MPeIMETHOM 00J1aCTH KaK 11eJI0OCTHON TEOPUH
(COBOKYIHOCTH TE€OPHUIA), OCHOBHBIX CBSI35X CO CMEKHBIMHU 00JIACTSIMU 3HAHUU.

B pamkax yriyOin€HHOro ypoBHSI U3y4eHHS MH(GOPMATUKU OO0ECIeYMBAETCS
LeJIEHANPaBIeHHas] TOArOTOBKAa OOYy4YarolmuXcs K MPOAODKEHUIO 00pa3oBaHUS B
Oopranmzanusix  npodeccHoHaNbHOrOo  00pa3oBaHMs ~ MO  CHEIHAIBHOCTSM,
HEMOCPEJACTBEHHO CBS3aHHBIM C  IU(GPOBHIMU  TEXHOJOTHUSIMU, TaKUM  Kak
nporpaMmHas MHXXKEHepHs, WH(OpMalMoHHas O0e30MacHOCTb, WH(OPMaLMOHHBIE
CUCTEMBI U TEXHOJIOTMH, MOOUJIbHBIE CUCTEMBI U CE€TH, OOJIbIIINE JJAHHBIE U MAITUHHOE
oOyueHue, TPOMBIIUICHHBI HWHTEPHET BEUICH, WMCKYCCTBEHHBIH HWHTEIJICKT,
TEXHOJIOTMU OECIIPOBOAHOM CBSA3H, pOOOTOTEXHUKA, KBAHTOBBIE TEXHOJIOTUH, CUCTEMBI
pacnpee’a€HHOro peecTpa, TEXHOJIOTHH BUPTYAIbHON U JOIIOJHEHHOW peasbHOCTEN.

OcHoBHast 1nenp wu3ydeHuss ydeOHoro mnpenmera «MHpopmatuka» Ha
yriyoJIEHHOM ypOBHE CpeHero ooIero oopa3zoBanus — oOecreueHUe JaIbHEHIIIETO
pa3BUTH NHPOPMALMOHHBIX KOMIETEHIIMI 00 y4aroIIerocs, €ero rOTOBHOCTHU K KU3HU
B YCIIOBUSIX pa3BUBAIOLIErocss HMH(POpMAIMOHHOrO O0IIecTBa M BO3pacTarolien
KOHKYPEHIIMM Ha pbIHKE Tpyaa. B cBsizu ¢ 3TuM m3yuenue mHpopmarnku B 10-11
KJIaccaxX JOJDKHO OOECIIEUUTh:

c(OPMUPOBAHHOCTh MHPOBO33PEHHUS, OCHOBAHHOI'O HAa TOHMMAaHUU POJIU
uHpopMaThky, HUHPOPMAIMOHHBIX W  KOMMYHHUKAI[MOHHBIX TEXHOJOTUHA B
COBPEMEHHOM OOIIIECTBE;

c(OpMUPOBAHHOCTH OCHOB JIOTHYECKOT0 U AJITOPUTMHYECKOTO MBIIIIJICHHUS,;

chOpPMUPOBAHHOCTh YMEHUW pa3niuyaTh (akThl W OLEHKH, CpPaBHUBATH
OLICHOYHbBIE BBIBOJIbI, BUJIETh UX CBSI3b C KPUTEPHUSIMU OLIEHUBAHUSA U CBSI3b KPUTEPHEB
C Ompele€HHON CUCTEMOM IEHHOCTEH, MPOBEPATh Ha JIOCTOBEPHOCTh U 0000IAThH
uH(pOpMaIHIO;

c(OpMUPOBAHHOCTH MPEICTABICHUM O BIUSIHUM UHPOPMALIMOHHBIX TEXHOJIOT UM
Ha JKM3Hb 4YeJIOBEKa B OOIECTBE, MOHUMAHUE COIHAIBHOTO, SKOHOMHMYECKOTO,
MOJIMTUYECKOT0, KYJIBTYPHOrO, IOPUIAUYECKOr0, MPUPOJHOTO0, 3SPrOHOMUYECKOTO,
MEAUIMHCKOTO U (PU3HOIOTUYECKOr0 KOHTEKCTOB MH(POPMAIITMOHHBIX TEXHOJIOTUM;

OPUHATUE TMPABOBBIX M ATUYECKUX ACMEKTOB MH(OPMALMOHHBIX TEXHOJIOTHUH,
OCO3HAHHME OTBETCTBEHHOCTH JIOZEH, BOBJICYEHHBIX B CO3JAHUE M HCIIOJIb30BAHME
WH()OPMAITMOHHBIX CUCTEM, pacIpOoCTpaHeHUE NH(HOPMAIIHH;
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CO3/IaHHME YCJIOBUM Ui Pa3BUTUS HABBIKOB YYEOHOM, MPOEKTHOW, HAYy4HO-
UCCIIEZIOBATENbCKOM M TBOPYECKOH JEATEIbHOCTH, MOTHUBALlMU OOYyYaromMXcs K
CaMOpa3BUTHIO.

B conepxanun yuebHoro mnpeamera «HHpopMaThka» BBIIEHSIOTCS YETHIPE
TEMaTUYECKHUX pas3zeia.

Paznen «llu¢gpoBasi rpaMOTHOCTB» TIOCBAIIEH BOIPOCAM  YCTPOWCTBA
KOMIIBIOTEPOB U IPYTUX IEMEHTOB LU(PPOBOTO OKPYKEHUS, BKIIFOUAsi KOMITbIOTEPHBIE
CETH, UCIIOJIIb30BAHUIO CPEJCTB ONEPALMOHHON CUCTEMBI, paboTe B ceTu MHTEpHET U
MCIOJIb30BAaHUIO MHTEPHET-CEPBUCOB, UHPOPMAIITMOHHON 0€30MaCHOCTH.

Paznen «Teopernueckue ocHOBbI HHGOPMATHKH» BKIIOYaeT B ce0s
NOHATUUHBIN anmapar WHGOPMATUKH, BONPOCHI KOJUPOBAHUS HH(POpPMAIUU,
U3MepeHHus HMHQOPMAMOHHOTO O00BEMA MaHHBIX, OCHOBBI aireOphl JIOTHKUA U
KOMIIBIOTEPHOT'O MOJIEJINPOBAHHUS.

Paznen «AaroputMbl M NPOrpaMMHPOBAHME) HAMpaBICH Ha pa3BUTHE
AITOPUTMHUYECKOTO MBIIIICHHS, pa3padOTKy alrOpUTMOB U OLEHKY MX CIO0XKHOCTH,
(opMUpOBaHME HABBIKOB peajM3allMM IMPOrpaMM Ha s3bIKax MPOrpaMMHPOBAHMS
BBICOKOI'0 YPOBHSI.

Paznen «MH(pOpMAIMOHHBIE TEXHOJIOTHM» MOCBAIIEH BOIPOCAM IIPUMEHEHHUS
MH(OPMAIIMOHHBIX TEXHOJIOTHM, pealn30BaHHBIX B MPHUKIAJHBIX [POrPAMMHBIX
NPOAYKTaX M HMHTEPHET-CEPBUCAX, B TOM YHCIE B 3aJadyax aHaiu3a JaHHbIX,
UCIOJIb30BaHUIO 0a3 JAaHHBIX M AJIEKTPOHHBIX TAaOIMIl AJI PEUICHMs] MPUKIAaTHBIX
3ajad.

B npuBenéuHom panee conepxkaHuu ydeOHoro mnpeamera «Mudopmarukay
KYpPCHUBOM BBIJIEJICHBI JOIMOJHUTENIbHBIE TEMbI, KOTOPbIE HE BXOAAT B 00S3aTENIbHYIO
nporpaMMy OOYYEHHMs, HO MOTYT OBbIThb MPEMJIOKEHBI NJIsi M3Y4EHHUS OTIEIbHBIM
MOTHBUPOBAHHBIM U CITIOCOOHBIM 00y4YaOIIUMCS.

VYriyOn€HHbI  ypOBEHb HM3Y4YE€HHUS HMHPOPMATHKU PEKOMEHIyeTcs s
TE€XHOJIOTUYECKOT0  MpOQuisi,  OPUECHTHPOBAHHOIO  HAa  HWHXEHEPHYIO U
UH(POPMAIIMOHHYIO chepbl ACSITENbHOCTU. YTIYyOJIEHHBI YpPOBEHb HM3yUCHUS
uH(pOpMATUKNU OOECHEUMBAET: MOJATOTOBKY OOYYarOIIMXCS, OPUEHTHPOBAHHBIX Ha
CHEeMATbHOCTH B 00JacT WHGOPMALMOHHBIX TEXHOJOTHMH ¥ HH)KEHEPHBIC
CHELMATIBbHOCTH, Y4YacTHE€ B TMPOEKTHOW M HCCIEIOBATEIbCKOM JESATENBbHOCTH,
CB3aHHOM C COBPEMEHHBIMH  HANpaBIEHUSMH  OTpAacid  HMH(YOPMAIMOHHO-
KOMMYHHUKALIMOHHBIX TEXHOJOTMM, MOArOTOBKY K Y4acTHIO B OJMMIMAZax U claye
Enunoro rocynapcTBeHHOro 3k3aMeHa o HH(pOpMaTHKE.

[TocnenoBaTenbHOCTh U3YUEHHUS TEM B Mpeeaax OJHOI0 rojia 00y4eHUs MOKET
ObITh U3MEHEHA MO YCMOTPEHUIO YUUTENs MPH MOATOTOBKE pabodeil mporpammbl U
MOYPOYHOT'O TUIAHUPOBAHUS.



OO1iee 4KMca0 4acoB, PEKOMEHAOBAHHBIX JJI U3ydeHUs HH(oOpMaTuku — 272
gaca: B 10 kiacce — 136 yacoB (4 yaca B Hegemo), B 11 kimacce — 136 yacoB (4 gaca B
HEJIEIII0).



COJEPXKXAHUE YYEBHOI'O ITPEJMETA

10 KVIACC

Hudposasi rpaMoTHOCTH

TpeboBaHusl TEXHUKN 0€30MACHOCTH W TUTHUEHBI PU Pa0OTE ¢ KOMIIBIOTEpAMU U
JPYTUMH KOMIIOHEHTaMU IIU(PPOBOTO OKPYKEHUS.

[TpuHIUTIEI paOOTH KOMITBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. ApXUTEKTYypa (oH
Helimana. ABTOMaTH4YE€CKOE BBINIOJHEHHUE MPOrpaMMbl IpoueccopoM. OnepatuBHas,
MOCTOSIHHAS W JIOJITOBpeMEHHass mamsiTh. OOMEH JaHHBIMH C TIOMOIIBIO IIIHH.
KoHTposutepsl BHEIIHUX yCTPOUCTB. [IpsAMON 1oCTyI K aMsITH.

OCHOBHbBIE TEHACHUMU PA3BUTHUSI KOMIIBIOTEPHBIX TexHOJOrui. llapamnensusie
BbIYMCIIeHUs. MHoromnpoleccopHbie cucreMbl. CynepkoMnbioTepsl. Pacnipenenéunbie
BBIUKCIIUTEIbHBIE CUCTEMBI U 00paboTKa OONbIINX AaHHBIX. MoOMIIbHBIE ITU(POBHIE
YCTpPOWCTBA W WX PpoOjJdb B KOMMYHHKalMSX. BCTpoeHHBIE KOMIIBIOTEPHI.
MuxkpokoHTposuiepsl. Po6oTrn3npoBaHHbIe TPOM3BOACTBA.

[IporpammHoe obecrieueHrne KOMIBIOTEPOB U KOMITBIOTEPHBIX CUCTeM. Buibi
pPOrpaMMHOro obOecriedeHusi W UX HazHaueHue. OCOOEHHOCTH MPOrpaMMHOIO
oOecriedyeHUs: MOOWIBHBIX  ycTpouicTB. [lapannenbHoe  mporpamMmMupoBaHUE.
CuctemHoe mnporpamMmMHoe oOecrnedueHue. OnepalvoHHbIE CHUCTEMbl. Y TUJIUTHI.
HpaiiBepsl yctpoiicTB. MHCTAUISIUS U TEUHCTALISLNS TPOrPAMMHOI0 00eCTIeYeHHS.

QaitnoBbie cucteMbl. [IpuHIUTIBI pa3MenieHuss U UMEHOBaHUS (aillioB B
nonroBpeMeHHo namatu. [laGnouel s onvcanus rpynn ¢aiiios.

[Iporpammuoe obecnieuenue. JInieH3npoBaHUE MTPOrPAaMMHOTO OOECTIeUeHUs U
uudpoBsix pecypcoB. [IpompuerapHoe u cBoOOAHOE MpOrpaMMHOE oOecleyeHue.
KoMMepueckoe 1 HEKOMMEpPUYECKOE HCIIOIb30BAaHUE MPOrpPaMMHOI0 0oOecrieyeHus: u
u(poBeIX pecypcoB. OTBETCTBEHHOCTh, YCTaHABIMBaeMas 3aKOHOJATEIbCTBOM
Poccuiickoit ®enepaunn 3a HENPABOMEPHOE UCIIOJB30BAHUE MPOrPAMMHOIO
obecrieueHus U UGPOBBIX PECYPCOB.

[IpyHIMIOBI OCTPOCHUS W alIapaTHbIE KOMIIOHEHThl KOMIIBIOTEPHBIX CETEM.
Ceresble mpoTokonbl. Cers MHTepHeT. Anpecanus B cetu MuTepHeT. [TpoTokosbl
creka TCP/IP. Cucrema TOMEHHBIX UMEH.

Paznenenne IP-cetm Ha moxacetu ¢ momoulplo Macok mojcereid. CereBoe
agMuHUCTpupoBanue. [lomydeHrne MaHHBIX O CETEBBIX HACTPOMKAaX KOMIBIOTEpA.
[TpoBepka HaITM4us CBSA3M € y3710M ceTu. OnpeaeneHne MapuipyTa JIBU>KEHUS TAKETOB.

Bunet  pestenbHoctTn B cetu  HWHrepHer.  CepBucwel  HMHTepHera.
['eonndopmalinoHHbIe CUCTEMBI. ['€0JOKAIMOHHBIE CEPBUCHI PEATILHOIO BPEMEHU
(HampuMep, JOKamusi MOOWIBHBIX TeJIE(POHOB, OMpPEICICHUE 3arpyKEHHOCTH
aBTOMarucTpaieil), MHTEPHET-TOProBJIsi, OPOHUPOBAHKUE OUJIETOB M TOCTUHMII.
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['ocymapcTBeHHBIE DJICKTPOHHBIE CEpBUCH U ycayrd. ComuanbHBIE CETH —
OpraHu3aus KOJUIEKTUBHOTO B3aMOJIEHCTBHS U 0OOMeHa JaHHbIMU. CeTeBOM ITUKET:
MpaBWia MOBeICHUs] B KuOeprpocTpanctBe. [IpobiieMa MOAIMHHOCTH TOTYy4E€HHOMN
uH@popMmanmu. OTKpbITEIE 00pa30BaATENbHBIE PECYPCHI.

TexHoreHHble W DSKOHOMHYECKHE YIPO3bl, CBSI3aHHBIE C UCIOJb30BAaHUEM
WH()OPMAITMOHHO-KOMMYHUKAIIMOHHBIX TeXHONMorui. OOmme mpoOiaeMbl 3allUThI
uHdopmaru u uapopmalmonHon 6e3onacHoctu. CpeacTsa 3anuThl HHGOPMAIUK B
KOMITBIOTEPAX, KOMIBIOTEPHBIX CETAX W aBTOMATU3UPOBAHHBIX HH(POPMAIMOHHBIX
cucteMax. [IpaBoBoe obecnieuenne nHGOPMaAIIMOHHON 0€301TaCHOCTH.

[IpenorBparienne HECAHKIIMOHUPOBAHHOTO Jocryna K JIAYHON
KOH(HUICHIINATLHON WH(GOPMAIIMK, XPAHSIICHCS Ha IEPCOHATLHOM KOMITBIOTEpE,
MOOWIIBHBIX YCTPOMCTBax. BpemoHocHOe mporpamMMHOE O0ECTedeHHe W CIOCOOBI
OopbOBbl ¢ HUM. AHTHBUPYCHbIE Mporpammbl. OpraHuzanus JUYHOTO apXHuBa
uHdopmaru. PezepBHoe konupoBanue. [laponbHas 3amura apxusa.

[Mudpoanne nanHbIX. CUMMETpUYHBIC U HecUMMeETpuaHbIe TGP [Tudpsr
npoctoit 3amensbl. [udp Llezaps. [udp Buwxenepa. Anroputm mudpoBanus RSA.

Teopernueckue 0CHOBBLI HH(POPMATHKH

Nudopmarnus, nannsie n 3HaHus. MHopmainmoHHbie mpoiecchl B MPUPOJE,
TEXHHUKE U 00IIECTBE.

HenpepbiBHBIE ¥ AWCKpPETHBIE BETUYMHBI W CHTHaJIBL. HeoOXoauMocTh
JTUCKpeTu3aluu WHGOpMAIMK, TPEIHA3HAUYCHHOW [JIs1 XpaHEHWs, Tepenadyud u
00paboOTKH B IU(PPOBBIX CUCTEMAX.

JlBonuHoe  KogupoBaHue. PaBHOMEpHBIE W HEpPaBHOMEPHBIC  KOIBI.
JlexogupoBanue COOOIEHNN, 3alMUCaHHBIX C TMOMOIIBIO HEPABHOMEPHBIX KOJIOB.
Ycnosue @ano. [locTpoeHne 0qHO3HAYHO AEKOAUPYEMBIX KOJOB C ITOMOIIBIO JEpEBa.
Ennnuner u3mepenns xkonuuectBa uHbopMarnuu. AndaBUTHBIM MOAXOA K OIICHKE
KOJIM4Y€CTBAa UHPOPMAILIUH.

Cuctrembl cuncneHusi. Pa3BépHyTas 3amuch MENbIX W JAPOOHBIX YHCENT B
MO3UIIMOHHOW cucTeMme cuucieHus. CBOHCTBa MO3UIMOHHOM 3alKMCH  YHUCHA:
KOJIMYECTBO HHU(P B 3alKCU, MPU3HAK JACIUMOCTH YHCIA HAa OCHOBAaHUE CHUCTEMBI
CUHCIICHUA. AJITOPUTM TEPEeBOja IEJIOT0 YUCia U3 P-WIHOW CHCTEMBI CYUCIICHHS B
JECATUYHYIO0. AJITOPUTM MepeBoja KOHEYHOW P-myHOil Apobu B JECATUYHYIO.
AJNTOpPHUTM TepeBO/Ia IEJIOT0 YUCIIA U3 ACCIATUIHON CUCTEMBI CUHCIICHUS B P-n4aHyro.
[lepeBon KOHEYHOU necATUYHON npoOu B P-uuHyro. J[BouuyHas, BOCbMEpUYHAs U
IIECTHA/IIIATEPUYHAsT CUCTEMbl CUMCIIEHUS, CBSI3b MEXKIY HUMU. ApUPMETHUYECKUE
oreparud B TIO3WUIMOHHBIX CHCTEMaX CYHCIICHUS. TpoWvHas ypaBHOBEIICHHAS
cUcTeMa cuuciieHus. JIBOMYHO-IeCITHYHAS CHCTEMAa CUMCIICHUSI.

KomupoBanne TtekcroB. KomupoBka ASCIl. OngHobGaiiTHRIE KOAWUPOBKH.
Crangapt UNICODE. Konuposka UTF-8. Onpenenenue napopmaimoHHOro o0bEma
TEKCTOBBIX COOOIIEHUHN.



Koauposanue nzobpaxenuil. Ouenka nHPOPMALHMOHHOTO 00BEMA TpaPruUIeCcKIX
JaHHBIX NPU 33JaHHBIX Pa3pelICHUH U INIyOMHE KOAMpOBaHUs LiBeTa. l[BeToBbIE
monenu. BektopHoe komupoBanue. dopmatel rpaduueckux gaitnos. TpéxmepHas
rpaduka. OpakranbHas rpapuka.

KoaupoBanue 3Byka. OueHka MH(GOPMAMOHHOTO 00BEMA 3BYKOBBIX JIaHHBIX
IIPH 33JJaHHBIX YaCTOTE TUCKPETU3ALMU U Pa3pAAHOCTH KOAUPOBAHMS.

Anrebpa noruku. IloHsiTue BbIcKa3biBaHUS. BpIcka3piBaTenbHbIE (OPMBI
(mpemukatsl). KBaHTOpHI CyIIeCTBOBAHUS U BCEOOIITHOCTH.

Jlornueckue onepauuu. TaOaUIbl MCTUHHOCTU. JlOrMueckue BbIPAXKEHUS.
Jlornueckue ToxkaecTna. J{okazaTrenbCTBO JOrMUECKUX TOXKIECTB C MOMOIIBIO TaOIHUI]
VMCTUHHOCTH. JIOTMUECKHE Onepanyy U onepanuy HaJl MHOKECTBaAMU.

3akoHbl anreOphpl JIOTUKH. OKBUBAJICHTHbIE MPEeoOpa3OBaHUS JIOTUYECKUX
BbIpakeHUN. JIornueckue ypaBHEHMs U CUCTEMb] YPAaBHEHMI.

Jlornueckue (QyHKUMHM. 3aBUCHUMOCTb KOJIMUYECTBA BO3MOXHBIX JIOTHYECKUX
G yHKIHMI OT KoM4yecTBa apryMeHToB. [1oHbIe CUCTEMBI JIOTUYECKUX (YHKITHIA.

Kanonnueckue (bopMBI JIOTUYECKUX BBIPAXKCHUM. CoepliieHHbIE
TU3BIOHKTUBHBIE W KOHBIOHKTHUBHBIE HOpMajibHBIE (DOPMBI, aITOPUTMBI HX
MOCTPOEHUS MO Ta0JINLE UCTUHHOCTH.

Jlornyeckue »dl€MEHTBI B cocTaBe Kommbrorepa. Tpurrep. Cymmarop.
MHoropa3psaasaslii  cymmarop. llocTpoeHne cxem Ha JIOTMYECKHMX DJJIEMEHTax IIo
3aJaHHOMY JIOTHYECKOMY BBIPAKEHUIO. 3alliCh JIOTUYECKOIO BBIPAXKEHHS II0
JIOTUYECKOU CXEME.

[IpencraBieHne LENbIX YHCEN B MaMATH KOMIbrOTepa. OrpaHMYEHHOCTH
JVara3soHa 4YWCeJl Ipd OrPpaHMYEHUM KOoiaudecTBa paspsanos. Ilepenmonnenue
pa3psHON ceTku. be33HakoBbIe M 3HAKOBBIC JaHHBIC. 3HAKOBBIA OUT. J[BOMYHBIM
JOTIOTHUTENBHBIN KOJ| OTPULATENbHBIX YHCEIL.

[To6uToBbIe JorMueckue omeparuu. Jlormdyeckuit, apudMeTHYECKU U
nukimyecknii  capurn.  [llmdppoBanne ¢ moMoOmpI0O MOOWUTOBOWM  Omeparuu
«uckmovaromee NIN».

IIpencraBiieHnE BEIIECTBEHHBIX YUCEN B IAMSATH KOMIIBIOTEpA. 3HAYalasi 4acTh
Y NOPSAOK yucia. J[Mana3oH 3Ha4YE€HUI BENIECTBEHHBIX uKcell. [IpobieMbl XxpaHeHus
BCUICCTBEHHBIX YMCEJ, CBA3aHHBIE C OrPaHUYECHHEM KOJIMYECTBA PA3PAIOB.
BelnoniHeHre omnepanuii ¢ BEIIECTBEHHbIMM YHWCIAMH, HAKOIUIEHHWE OIIMOOK IpHU
BBIYMCIICHUSAX.

AJITOPUTMBI ¥ IPOTPAMMHUPOBAHHE

OnpeneneHue BO3MOXHBIX PE3YJIbTATOB pPabOThl MPOCTEHIIMX aJrOPUTMOB
VIIPABJICHUS HCIIOJIHUTEISIMAM WM BBIYMCIMTENBHBIX aNropuTMOB. OrnpeneneHue
MCXOJHBIX JAHHBIX, IPU KOTOPHIX aJITOPUTM MOXKET JaTh TPeOYyeMbIil pe3yibTar.



Ortanbl peleHusl 3aJad Ha KommbloTepe. HHCTpyMEHTajdbHbBIE CpEICTBa:
TPAHCIATOP, OTIAAAUUK, TPOPMINPOBIIMK. KoMIWIALNS U MHTEpIpETaLysl IPOrpamMM.
BupTryabHbIE MalIVHBIL.

WurterpupoBanHass cpeaa pa3paboTku. MeTonbl  OTJAAKH  MpPOrpamM.
Hcnonb3oBanue TpaccupoBOYHBIX Tabmuu. Otnagousnsii BeiBOA. Ilomarosoe
BBIITOJIHEHUE TTporpaMMbl. Toukn octaHoBa. [IpocMoTp 3HaUE€HNI IEPEMEHHBIX.

S3pik  mporpammupoBanus  (Python, Java, C++, C#). Tunbl [gaHHBIX:
LIEJIOYMCIICHHBIE, BEIIECTBEHHBIE, CUMBOJIbHBIE, JIoTHueckue. BerBnenus. CloxHble
ycanoBusa. Lukaer ¢ ycnoBueM. Lluknbl mo nepemeHHoOM. B3anmo3ameHsSeMOCTb
pa3iMuYHbIX BHJIOB LUKIOB. MHBapmanT 1ukia. CocTaBieHue I[UKIA C
MCIIOJIb30BAHUEM 3apaHEE ONMPEACIEHHOIO MHBAPUAHTA LIUKJIA.

JlokymentupoBanue nporpamm. Mcmosb3oBanne kommeHTtapueB. [loaroroska
OIMCAHMSI IPOTPaMMBbI U UHCTPYKLUHU JUIsl II0JIb30BATEIIA.

AnroputMbl 00pabOTKM HaTypalbHBIX YMCEJ, 3alMCAHHBIX B IO3WLIUOHHBIX
CHCTEMax CUMCICHHS: pa30ueHHe 3allMCH YUCia Ha OTJCIbHBIC [U(PPHI, HAXOXKICHUE
CYMMBI U Npou3BeeHUs (P, HAX0XKICHUE MaKCUMaIbHON (MUHMMAJIbHOW) HU(PBHI.

Haxoxxnenne Bcex mpoCTBIX 4ucen B 3aJaHHOM amanaszoHe. [Ipencrasiienne
yyciaa B BUAe HaOOpa MPOCTHIX COMHOMKUTENEH. ANTOpUTM OBICTPOTO BO3BEICHUS B
CTEIICHb.

OO0paboTka JaHHBIX, XpaHsaumxca B (ainax. TekcToBble U ABOMYHBIE (Pailiibl.
daitnoBeie nepeMenHblie (GaitnoBbie ykazarenn). Utenue us aiina. 3anuch B daiii.

Pa3buenne 3agaun Ha noxazagaud. [loamporpammel (mpouenypbl U (GyHKIUN).
Pexypcusi. PekypcuBubie 00BeKTHl ((PpakTanbl). PexypcuBHBIE mporenypsl u
¢bynkiun. Mcnonb3oBaHue cTeka Ajisl OpraHu3alii PeKypCUBHBIX BBI30BOB.

Hcnonb3oBanue CcTaHgapTHOM  OMOJMOTEKHM  SI3bIKa  MPOTPaMMHPOBAHUS.
[TonxmroueHne OUOIMOTEK MOANPOrPaMM CTOPOHHUX MPOU3BOAUTENCH. MOy bHBIN
IIPUHIUI IOCTPOCHHUSI IPOTPaMM.

Yucnennsie MeToapl. TouHOe M MpUOMMKEHHOE pelIeHHs 3a7adyu. YucieHHbIe
METOJbl pEIICHUs YpPaBHEHUN: MeToA mepebopa, METO] MOJOBHHHOIO JEJICHUS.
[Tpubnm>k€HHOE BBIUMCIEHHUE JJIMH KpHUBBIX. Bblumcienue miomaned ¢uryp c
MOMOIIBIO YHCIEHHBIX METOI0B (METO/I MPSMOYIOJIbHUKOB, METOJI Tpaneuuii). [Torck
MakcuMyMma (MUHMMYMa) (YHKIMM OJHOM MEPEMEHHOM METOAOM IIOJOBUHHOIO
JETICHUSL.

OOpaboTka  CHMBOJIBHBIX  JIaHHBIX.  BcTpoeHHble  QyHKIMHM — sA3BIKA
IpOrpaMMHUpPOBaHUsl Uil O0OpaOOTKHM CHUMBOJIBHBIX CTPOK. AJTOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: MOJCYET KOJUYECTBA MOSABJIECHUI CUMBOJIA B CTPOKE, pa3OHeHMe
CTPOKM Ha CJIOBa IO MPOOENbHBIM CHUMBOJAM, MOMCK MOACTPOKH BHYTPH JaHHOM
CTPOKH, 3aME€HA HANJAEHHOM MOJICTPOKH HA IPYTyl0 CTPOKy. ['eHepanus Bcex CIIOB B
HEKOTOPOM angasure, YJIOBJIETBOPSIIOIIUX 3aJJaHHbBIM OTrPAaHUYECHHUSIM.
[TpeoOpazoBanue unciaa B CHMBOJIbHYIO CTPOKY M OOpaTHO.
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MaccuBbl W TIOCIIEIOBATEIBHOCTH YHWCET. Bpramcienne  0000MIEHHBIX
XapaKTepUCTUK 3JIEMEHTOB MAacCHBa WJIM YHUCIOBOM IOCJIEI0BATEIILHOCTH (CYMMBI,
MPOU3BEICHUS, CpEIHEro apu(dMEeTHUYecKOoro, MUHUMAIBLHOTO W MaKCHUMaJIbHOIO
AJIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YIOBJIECTBOPAIOMIMX 3aJaHHOMY YCIOBHIO).
JIMHENHBIN MOUCK 3aJaHHOI0 3HAYEHHUSI B MACCHUBE.

CopTtupoBka OJHOMEpHOro MaccuBa. [IpocTbie METONbI COPTUPOBKH (METO
My3bIpbKa, METO/ BBIOOpa, COPTUPOBKA BcTaBkamu ). COpTUPOBKA CUsiHUEM. beicTpas
coptupoBka maccua (anroputm QuickSort). J[BonuHbIl OUCK B OTCOPTHPOBAHHOM
MacCHUBE.

JIBymepHble MaccuBbl (MATpUIlbl). AJNTOPUTMBI 00pabOTKHM JBYMEPHBIX
MAaCCHBOB: 3allOJJHEHUE ABYMEPHOI'0 YKCIOBOIO MAacCHBa MO 3aJaHHBIM MpPaBUIIaM,
MOMCK 3JIEMEHTa B JIBYMEPHOM MAaCCHBE, BBIYHCIEHHWE MakcuMyma (MHUHUMyMa) U
CyMMBbI 3JIEMEHTOB JIBYMEPHOI'O MAaCCHBA, IE€PECTAHOBKA CTPOK H CTOJIOIOB
JIBYMEpPHOT'O MacCHUBa.

HNudopmanmoHHbIe TEXHOJI0T MU

TexcToBeiii mpoueccop. PenaktupoBanue u QopmarupoBanue. IIpoBepka
opborpadbuu u rTpammaruku. CpeAcTBa TMOWMCKA M aBTO3aMEHBI B TEKCTOBOM
npoueccope. Mcnonb3oBanue cruieil. CTpyKTypHpPOBaHHBIE TEKCTOBBIE TOKYMEHTBHI.
CHocku, ornaBinenue. KomnexktuBHas pabora ¢ JoKyMeHTamMu. WHCTpYMEHTHI
pElEH3UPOBaHUsI B TEKCTOBBIX Ipoueccopax. OOnauHble cepBUCHl. JlemoBas
nepenricka. Pedepar. IlpaBuma uuTHpOBaHHS HUCTOYHUKOB U OGOpMIICHUS
oubmmorpaguyeckux ccbiiok. OQopMiieHHE CHUCKAa JIMTEPATyphl. 3HAKOMCTBO C
KOMIIBIOTEPHOW  BEPCTKOM  TEKCTa. TEXHUYECKHE CpEeACTBAa BBOJA  TEKCTA.
Crenuann3upoBaHHbIE CPEACTBA PEIAKTUPOBAHUS MATEMATUUECKUX TEKCTOB.

Ananmu3 naHHbIX. OCHOBHBIE 3aJlauyd aHalM3a JaHHBIX: MPOTHO3UPOBAHME,
KiIaccuuKaims, KiacTepusanus, aHaiau3 OTkJIoHeHuH. IlocremoBaTrenbHOCTD
pelIeHus 3ajady aHaiM3a JAHHBIX: COOp NMEPBUYHBIX JAHHBIX, OYMCTKA U OLEHKa
Ka4yecTBa JIaHHBIX, BHIOOp W/MJIM TOCTPOEHUE MOJEIH, MPeoOpa3OBaHUE JAAHHBIX,
BU3yaJIM3alldsl JJAHHBIX, WHTEpIIpeTanus pe3yiabTaToB. lIporpamMmubie cpeinctBa u
WHTEPHET-CEPBUCHI JIJIsi 00paOOTKM M TpPEACTAaBICHMS JaHHBIX. bonbiine paHHbIE.
MammnHoe o0yueHue. IHTemIeKTyanbHblid aHaIu3 JaHHBIX.

AHanu3 JaHHBIX C TOMOIIBIO SJEKTPOHHBIX Ta0nuIl. BeluucieHue cymmbl,
CpEeIHEro apu(pMeTHYecKoro, HauOOJIbIIEro (HAUMEHBIIEr0) 3HAYECHHS MaIla3oHa.
Boruucnenne koadduimenTa KoppemsuuM ABYX pAnoB  AaHHbIX. [loctpoeHue
CTOJIOUATHIX, JIMHEWYATHIX U KPYroBbIX Auarpamm. [loctpoenue rpadukoB QyHKIUH.
[TonOop nMHUYM TpeHa, peleHre 3a1a4 MPOrHO3UPOBAHMS.

UucnenHoe pelieHue ypaBHEHHM ¢ TOMOIIBIO MOA0O0pa  mMmapameTpa.
OnTuMuzanusi Kak MOWMCK HAWIy4dIllero pElIeHus B 3aJaHHbIX yciaoBusx. lleneBas
byHK1Ms, orpaHudeHus. JIokaabHbIE U TI00aIbHBIA MUHUMYMBI 11EI€BON (DYHKITHH.
Pemenue 3ama4 onTUMHU3aIUU ¢ TTOMOIIIBIO AJIEKTPOHHBIX TAOJHII.
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11 KVIACC

Teopernyeckue 0CHOBBI HH(POPMATHKH

Teopernueckue mOAXOABI K OLEHKE KojauuecTBa HHGOpMauuu. 3aKoH
aanutuBHocTH WH(popmaruu. dopmyna Xaprau. WMHpopmanuss U BEepOATHOCTD.
®opmyina lllenHoHa.

Anroput™mbl ckaTusi AaHHbiX. Anroputm RLE. Anroputm Xaddmana.
Anroputm LZW. ANTOpUTMBI C)KaTHsl TAHHBIX C TOTEPSMH. Y MEHBIIICHUE TITyOWHBI
KoaupoBaHus 1Beta. OCHOBHBIE ujeHn anroputMoB cxatus JPEG, MP3.

CkopocTh mepefayd JaHHBIX. 3aBUCUMOCTb BpPEMEHM TNepeadyud  OT
UH(POPMAIIMOHHOTO 00BbEMa JaHHBIX U XAPAKTEPUCTUK KaHajma CB3U. [IpuyuHb
BO3HHMKHOBEHUS OLIMOOK MpH nepenaye nanHbix. Kompl, mo3Bossione oOHapyKUBaTh
U HCIPaBIATh OMIMOKM, BO3HUKAIOIIME TMIpH TMepeJadye JaHHbIX. PaccTtosHue
Xsmmunra. Koguposanue ¢ moBropenueM 6utoB. Koasl Xammunra.

Cucrembl. KOMITOHEHTBI cUCTEMBI U UX B3auMojeicTBre. CucreMHbli 3G (DEKT.
Ympasnenne kak nHGOpMaImoHHBIN mporiecc. OOpaTHast CBS3b.

Mopnemn n MopenupoBanue. Llens monenupoBaHus. COOTBETCTBHE MOJEIU
MOJIETUPYEMOMY OOBEKTY WM Mpoueccy, Lenn mopaenupoBanuss. dopmanusanus
MPUKJIAHBIX 3a7a4.

[IpencraBieHue pe3ynbTaToOB MOJCIMPOBAHUS B BUJE, YAOOHOM JJIsi BOCIIPUSITHS
yenoBekoM. ['paduueckoe npeacTaBieHue TaHHBIX (CXEMbI, TaOIUIIbI, TPAPUKH).

I'padpr. OcHoBubie moHsTHA. Bumel rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpUll CMEXKHOCTH, BECOBBIX MAaTpHI], CIOUCKOB CMEXHOCTU. PelieHue
ATOPUTMHUYECKUX 3aJ1a4, CBSI3aHHBIX C aHATM30M I'padoB (IOCTPOSHHUE ONITUMAIBHOTO
MyTU MEXAy BeplIMHAMU rpada, onpeneseHre KOJNUYEeCTBA Pa3IMUHbIX MyTeld MEeXIY
BEPIIMHAMHU OPUEHTUPOBAHHOI'O ALIMKIMYECKOTro rpada).

HepeBbsi. bunapHoe nepeBo. [lepeBbs moucka. CmocoObl 00xoma mepena.
[IpencraBienrue apu@MeTHUECKUX BBIPAKEHUW B BUAE HepeBa. JIMCKpETHBbIE UIPHI
JBYX HTPOKOB ¢ mojiHOW mH(popmanueit. [ToctpoeHne nepera mepedbopa BapuaHTOB,
OINMCAaHUE CTPATErWyd Wrpbl B TAOIMYHOU (opme. BBIMTpHINIHBIE W MPOUTPHIIIHBIC
MO3UIMHU. BBIUTPBIIHBIE CTPATETUH.

CpeacrBa MCKYCCTBEHHOro HHTesIekTa. CepBHCH MalIMHHOIO MEPEBOJA U
pacrio3HaBaHusi yCTHOM peun. KorHutuBHBIE cepBuCHl. MaeHTHQUKAus U MOUCK
n300paxeHui, pacnosHaBanue . CamooOydaromuecs: cucteMbl. VICKyCCTBEHHBIN
UHTEUIEKT B KOMIIBIOTEPHBIX Hrpax. lcmonb3oBaHHe METOMOB HMCKYCCTBEHHOTO
UHTEIUIEKTa B O00ydJarommx cuctemax. lcronb3oBaHne METOAOB HCKYCCTBEHHOI'O
UHTEIEKTa B poOoToTrexHuke. HMuTepHer Bemel. llepcnekTuBbl pa3BUTHUSA
KOMITBIOTEPHBIX HHTEJUIEKTyalIbHBIX cucTeM. HelipoHHbIE ceTu.

AJITOPUTMBI ¥ IPOTPAMMHUPOBAHHE
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Qopmanizanus MoHATHSA anroputma. MammHa TeroprHra Kak yHuUBEpCaJbHAs
MoJiesb BeruncieHui. Tesnc Yépua—Twropunra.

OneHka CIIOKHOCTH BblUMCICHUM. Bpems paboTbl U 00bEM HCHOIB3yeMOMH
NaMATH, KX 3aBUCUMOCTb OT pa3Mepa UCXOAHBIX JaHHbIX. OLIeHKa aCUMITOTUYECKON
CJIO)KHOCTU aJITOPUTMOB. AJITOPUTMBI MOJIMHOMHUAIBHON cioxHOCTH. IlepebopHbie
aropuT™Mbl. [TpuMepbl pa3iauyHbIX AITOPUTMOB pEIICHUS OJHOM 3aJayd, KOTOpPbIE
UMEIOT Pa3IM4YHYIO CJIOKHOCTb.

ITouck MpOCTHIX YUCEN B 3aJaHHOM JIMAIIa30HE C IOMOUIBIO AJITOPUTMA «PELIETO
Oparochenay.

MHoropa3zpsAHble 1eble YUCIa, 331a4U JTUHHONW apu(pPMETUKH.

CnoBapu  (acconuaTUBHBIE  MAcCHUBBI,  OTOOpakeHHs).  XO3II-TaOJHIIbL.
[TocTpoenue andaBUTHO-4ACTOTHOTO CIIOBApPS JJIsI 3a1aHHOTO TEKCTA.

Crexku. AHanu3 MpaBWIBHOCTH CKOOOYHOrO BbIpaK€HUs. BpluncieHue
apu(PMETUYECKOTO BBIPAYKEHUS, 3aIIMCAHHOT0 B IOCT(PUKCHOM (opMe.

Ouepenu. Mcnonp30BaHue oyepen sl BPpEMEHHOTO XpaHEHUS JaHHBIX.

Anroputmbel Ha Trpadax. IlocTpoeHne MHMHMMAaIBbHOTO OCTOBHOTO JiepeBa
B3BEIIEHHOI'O CBSI3HOIO HEOPUEHTUPOBAHHOIO rpada. KonuuecTBo pa3inyHbIX MyTeH
MEX/1y BEpPIIMHAMU OPUEHTUPOBAHHOIO AlIMKJINYECKOT 0 rpada. Anroput™ Jlefkcrpsl.

HepeBbs. Peanuzanust aepeBa ¢ MOMOLIBIO CCBUIOYHBIX CTPYKTYp. [IBoM4HBIE
(bunapusie) naepeBbsi. IlocTpoeHue pgepeBa sl 3aJaHHOTO  apUPMETHUUECKOTO
BbIpaXeHUs. PexypcuBHBIE alropuTMbl 00Xxona jnepeBa. Mcmonb3oBaHue cTeka U
ouepeau 11t 00xXoj1a epena.

JluHaMu4yecKkoe MporpaMMHUPOBAHUE KaK METOJ PELIEHUS 3a1a4 C COXPAaHEHUEM
IIPOMEKYTOUHBIX PE3yJIbTaTOB. 3a/ayd, pelIaeéMbleé C MOMOUIBIO JHHAMHYECKOIO
MPOrPaMMHUPOBAHHUS: BBIYUCIIEHUE PEKYPCUBHBIX (PYHKIUNA, MOACUET KOJUYECTBA
BapUaHTOB, 33Ja4l ONTUMHU3ALINH.

IlonsitTue 00 OOBEKTHO-OPUEHTUPOBAHHOM MpOrpaMMUpoBaHUHU. OOBEKTHl U
knaccbl. CBoiicTBa U METOABl O0BEKTOB. OOBEKTHO-OPHUEHTHPOBAHHBIN aHAJIH3.
PazpaboTka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO MOAXOJA.
Wukancynsauus, Hacjae10BaHue, TOIUMOPPU3M.

Cpenbl  ObicTpoit  paspabotku mporpamm. [IpoektupoBanue uHTepderica
noJsib3oBarelisl. Mcrnonp30BaHne rOTOBBIX YIPABISIEMBIX JIEMEHTOB ISl TOCTPOCHUS

uHTEepPeiica.
O030p  A3BIKOB  IPOrpaMMHUPOBAHUS. [lonsatue o napagurmax
IPOrpaMMUPOBAHUS.

HNudopmanoHHbIe TEXHOJI0T MU

OTarnbl KOMIIBIOTEPHO-MATEMATHYECKOTO0 MOJICIIMPOBAHMS: [TOCTAHOBKA 3aJa4H,
pa3paboTKa MOJENTU, TECTUPOBAHUE MOJENM, KOMIBIOTEPHBIM HIKCIIEPUMEHT, aHATIU3
pPE3yIbTaTOB MOJAEIUPOBAHUS.
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JluckpeTuzanuss Npd  MATEMaTHYECKOM  MOJECIMPOBAHUU  HEMPEPBIBHBIX
nporeccoB. MonenupoBanue IBUKeHUA. MojenupoBaHue OHOJOTUYECKUX CUCTEM.
MaremaTuyeckue MOJAEIM B OSKOHOMHUKE. BBIYMCIMTENBHBIE SKCIEPUMEHTHI C
MOJICIISIMH.

OOpaboTka pe3yabTaTOB HJKCHEpUMEHTa. MeToJl HaMMEHbIIUX KBaJIpaToB.
OneHka YHCIOBBIX TMApaMETPOB  MOJAEITUPYEMBIX OOBEKTOB U  IPOLIECCOB.
BoccraHoBieHHE 3aBUCHMOCTEN IO pe3yJIbTaTaM KCIIEPUMEHTA.

BepostHoctHble  Momenu.  Meroasl Monte-Kapno.  Mmuranumonnoe
MozenupoBanure. CUCTEMbI MAaCCOBOTO 00CTYKMBaHUSI.

TabmuHble (pensaHOHHBIC) 0a3bl TaHHBIX. TabauIla — mpecTaBICHUE CBEACHUI
00 ogHOTHUIIHBIX 00BbekTax. Ilone, 3amuchk. Kiorou tabmuiel. Pabora ¢ roToBoi 0a3oi
JTaHHBIX. 3anonHeHue 0a3bl AaHHbIX. [loWck, copTHpOBKAa M (DUIBTpalusl JaHHBIX.
3anpockl Ha BBIOOPKY JaHHBIX. 3ampochkl ¢ MapaMmeTrpaMu. Bbraucisemble Mojs B
3anpocax.

Mmuorotabnuynbie 0a3bl JaHHBIX. THIBI CBs3e Mexy Tabmuamu. BrenrHwmit
kitod. [enoctHoCcTh 0a3bl JaHHBIX. 3aMpPOChl K MHOTOTA0IMYHBIM 0a3aM JTaHHBIX.

Nurepuer-npunoxenus. lloHsaTue o cepBepHONM M KIMEHTCKOM YacTAX CauTa.
TexHonoruss «KJIMEHT — cepBep», €€ NOCTOMHCTBA U HeAocTaTKUu. OCHOBBI SI3bIKa
HTML u kackamusix Tabmui ctuieit (CSS). Cuenapuu Ha si3pike JavaScript. @opmbl
Ha BeO-CTpaHHUIIe.

Pazmenienne BeO-caliToB. Y ciryra XOCTUHTA. 3arpy3ka ¢aiiioB Ha CailT.

BBon u300pakeHUH C HUCHOJIB30BAHMEM pPAa3UYHBIX LHU(PPOBBIX YCTPOMCTB
(mdpoBbIX ¢doToaNMmapaToB U MHKPOCKOIIOB, BHJICOKaMeEp, CKaHEPOB U JPYTUX
ycrpoiictB). 'padmueckuii penakrop. Paspemenue. Kanpuposanwme. VcnpaBnenue
nepcrnekTuBbl.  'mcrorpamma.  Koppekuus — ypoBHEW,  KOppeKuus  LIBeTa.
OO6eciBeunBaHue IIBETHHIX N300pakeHuid. Petymib. Pabora ¢ o6nactsmu. OuibTpsl.

MHorocnoitnbie u300pakeHus. TekcToBele cion. Macka cnosa. Kanaisl.
Coxpanenue BblIeneHHON obOnactu. [loaroroBka wiumocTpanuii s BeO-CaTOB.
AHHMMHUPOBaHHBIE N300paKEHUS.

Bekropnas rpaduka. IlpumutuBel. HM3MeHeHwe moOpsiiKa 3JIEMEHTOB.
BreipaBHuBanue, pacnpenenenue. I'pynmupoBka. Kpuseie. dopMarsl BEKTOPHBIX
pucyHkoB. Mcnosib30BaHre KOHTYpPOB. BekTopu3zaiiys pacTpoBbIX H300paxKeHU .

[IpyHIMIBI TOCTPOEHUSI U PENAKTUPOBAHUSA TPEXMEPHBIX Mozener. CeTouHbIe
Mozxenu. Marepuanel.  MoaenupoBaHuEe HCTOYHMKOB — OcBelleHus.  Kamepsl.
AnnutuBable TexHosnoruu (3D-npuntepsl). [loHsATHE O BUPTYaJIbHOM pPEabHOCTU U
JIOTIOJITHEHHOW PEaJIbHOCTH.
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INJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIbTATDBI

JIn4HOCTHBIE pe3yJabTaThl OTPAXKAIOT TOTOBHOCTh U CIIOCOOHOCTH 00 y4YaroIINXCsl
PYKOBOJICTBOBaThCA C(HOPMUPOBAHHOW BHYTPEHHEW MO3MIIMEH JTUYHOCTU, CHCTEMOU
IIEHHOCTHBIX OPUEHTAIINH, MO3UTUBHBIX BHYTPEHHUX YOEKICHHI, COOTBETCTBYIOIIUX
TPaIUIIMOHHBIM IIEHHOCTSIM POCCUIMCKOTO 00IIIeCTBa, pACITUPEHHE KU3ZHEHHOTO OIbITa
U OIbITA JIEATEIbHOCTU B IMPOIIECCE Pealn3allMi CpPeACTBaMU y4eOHOIro Ipeamera
OCHOBHBIX HAIPABJICHUI BOCIUTATEIbHON EATEIbHOCTH.

B pesymbrare wusydeHus wWHPOPMATHKM Ha YpPOBHE CPEIHETO OOIIETro
oOpa3oBaHusi y oOywaroierocss Oynyr chOpMHUpPOBaHbBI CIEAYIOLIUE JIMYHOCTHBIE
pPE3YIbTATHI:

1) rpaxaaHCcKOro BOCIMTAHMS :

OCO3HAHME CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, YBaXKCHUE 3aKOHA U
MIPABOIIOPSAKA, COOJIIOICHIE OCHOBOIIOJIATAIOIINX HOPM MH(GOPMAITMOHHOTO TIpaBa 1
nH(}OPMAIIMOHHON 6€30MacCHOCTH;

TOTOBHOCTh  MPOTUBOCTOSITH  MJACOJOTMM  SKCTPEMHU3Ma, HAIMOHAIIM3MA,
KceHo(hoOuH, JUCKPUMHUHALIMM TI0O  COLMAIBHBIM, PEIUTHO3HBIM, PACOBBIM,
HallMOHAJILHBIM MPU3HAKAM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NIaTPUOTHYECKOr0 BOCTIUTAHUA:

LEHHOCTHOE OTHOIIEHUE K UCTOPUYECKOMY HACIEIUI0, TOCTHxREHUsIM Poccuu B
HayKe, UCKYCCTBE, TEXHOJIOTUSX, IOHUMaHWE 3HaYeHUS] MHPOPMATUKUA KaK HAyKU B
JKU3HU COBPEMEHHOI'O OOIIECTBA;

3) AyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUSI, STUYECKOT0O TIOBEICHMUS;

CIIOCOOHOCTh OIICHWBATh CHUTYallMI0 W TMPUHAMATh OCO3HAHHBIC pEIICHUS,
OPUEHTHUPYSACHh HA MOPAJILHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE€ B CETH
WuTepHer;

4) 3cTeTHYeCKOro BOCIIUTAHUSA:

ACTETUYECKOE OTHOILIICHUE K MUPY, BKJIIOYAsi 3CTETUKY HAYYHOT'O U TEXHUUYECKOTO
TBOPYECTBA;

CIIOCOOHOCTh BOCHPUHUMATh PA3JIMYHBIE BHJBI HCKYCCTBAa, B TOM YHCIIE
OCHOBAHHOTO Ha MCIOJIb30BaHUU UH(POPMAIIMOHHBIX TEXHOJIOTUH;

5) pusnyeckoro BoCIUTAHUA:

c(hOopMUPOBAHHOCTD 3JI0POBOT0O U Oe30MacHOro o0pasa *KU3HU, OTBETCTBEHHOTO
OTHOIIEHUSI K CBOEMY 370pOBbIO, B TOM YHCJIE€ 3a CUET COOJIOJIEHUs] TpeOOBaHUM
0€30MacHON JKCIUTyaTallik CPEACTB HMH(POPMAIMOHHBIX M KOMMYHUKAITMOHHBIX
TEXHOJIOT UM,
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6) TPy10BOr0 BOCIIMTAHMS:

TFOTOBHOCTh K AaKTUBHOW JESATEIbHOCTH TEXHOJIOTMYECKOW W COLMAIbHON
HAIPaBJICHHOCTH, CIOCOOHOCTh MHUIMUPOBATH, IUIAHUPOBATH U CaAMOCTOSITEIHHO
BBITIONTHATH TaKYIO JIEATCITLHOCTD;

uHTEpeC K cdepam npodecCHoHaNbHOW JEATEIbHOCTH, CBS3aHHBIM C
WH()OPMATHKON, TMPOrPpaMMHUPOBAHMEM H HWH()OPMAITMOHHBIMA TEXHOJIOTHSIMU,
OCHOBAaHHBIMU Ha JOCTWIKEHUAX HAyKM HH(POPMATUKH M HAYYHO-TEXHUYECKOTO
mporpecca, yYMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oynmymiedt mnpodeccuu wu
peaM30BBIBaTh COOCTBEHHBIC )KH3HEHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUI0O W CamMOOOpa30BaHUIO Ha
MPOTS>KEHUU BCEU JKU3HU,

7) 3KOJIOrM4€eCKOr0 BOCIIUTAHMS:

OCO3HAHHME TIJI00AILHOIO XapakTepa 3KOJOTMYECKUX Mpo0dJieM U MyTed ux
pelmieHus, B TOM 4YucCiIe €  Y4€TOM  BO3MOXHOCTEH  MH(OPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTH  MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH, JOCTIKCHHMSIM HAyYHO-TEXHHUYECKOTO Iporpecca M
OOIIIECTBEHHOM MPAKTUKH, 32 CYET MOHUMAHUS POJM MH(POPMALMOHHBIX PECYPCOB,
WH()OPMAITMOHHBIX TIPOIIECCOB M HWH(POPMAIIMOHHBIX TEXHOJIOTHA B YCIOBHUSIX
1idpoBoit TpanchopMar MHOTHX cep )KU3HU COBPEMEHHOT0 OOIIEeCTRa;

OCO3HAHWE TIICHHOCTH HAYYHOW JEATEIHbHOCTH, TOTOBHOCTH OCYIIECCTBIISTH
MPOEKTHYIO U UCCIIEIOBATEIIbCKYIO IEITEIbHOCTh MHIUBUIYaIbHO U B TPYIIIIE.

B mportecce mocTmkeHUs TUYHOCTHBIX PE3yJIbTaTOB OCBOSHUS MPOTPAMMBI 10
nHopMaThKe y OOYJaronIuXcCsl COBEPIICHCTBYETCS SMOIMOHAIBHBIA HWHTEIIICKT,
Mpernoararonui ¢oOpMUPOBAHHOCTS:

CaMOpEryJIMpOBaHMs, BKJIIOYAIOLIEIO CaMOKOHTPOJb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TOBEAEHWE, CIIOCOOHOCTh  QMaNTHPOBAThCS K
HYMOITMOHATILHBIM U3MEHEHHSIM U TIPOSIBIISTH THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTpEHHEW MOTHUBAIlMHU, BKIIOYAIONICH CTpEeMJICHHE K JOCTIXKCHHIO IENH U
yCcrexy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHHE JCHCTBOBATh, HMCXOMIS W3 CBOUX
BO3MOYKHOCTECH;

AMITaTHH, BKJIFOYAIOMICH CIOCOOHOCTh MOHWMATH SMOIIMOHAIBLHOE COCTOSTHUE
JIPYTUX, YUUTHIBATH €ro IMPH OCYIIECTBICHUH KOMMYHHMKAIMHM, CIIOCOOHOCTH K
COUYYBCTBHUIO U COTIEPEKUBAHUIO;

COIIMAJTLHBIX HABBIKOB, BKJIFOUAIOIIMX CIIOCOOHOCTh BHICTPAWBAaTh OTHOIICHHS C
JIPYTUMU JTIOABMU, 3200TUTHCSI, IPOSIBIISITH UHTEPEC U pa3pemiaTb KOHGIUKTHI.

METANPEAMETHBIE PE3YJIbTATBI
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B pesynbrare wu3yueHus UHPOpPMATUKM Ha YpPOBHE CpPEIHErO OOIIEro
oOpazoBanus y oOyyaromierocs Oynyr copMUpOBaHbI METAPEAMETHBIEC PE3YJIbTAThI,
OTpa)KEHHBIE B YHHUBEPCAIbHBIX YUEOHBIX JEHCTBUSX, @ UMEHHO — II03HABATEIbHbBIC
YHUBEpCAIbHbIE y4eOHBIEC ICHCTBHUS, KOMMYHUKATUBHBIC YHUBEpCAJbHbIC yueOHBIC
NEHCTBUSI, PpEryJSITUBHBIE YHHUBEpCalbHbIE YueOHBbIE JIEWCTBUS, COBMECTHAs
JeSITeNbHOCTb.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE HeiCTBUSA

1) 6a30Bble JIOrHYecKHUe el CTBUS:

CaMOCTOSITeTbHO  (opMyNIHpoBaTH M aKTyaJM3UPOBATh poosieMy,
paccMaTrpuBaTh €€ BCECTOPOHHE,

YCTaHABJIMBATh CYIIECTBEHHBIM NPHU3HAK WJIM OCHOBAHMS Ui CpPaBHEHUS,
KJ1accuuKkauy u 0000IIeHHUS;

ONpEACIATh AN JCATEIBHOCTH, 3a7aBaTh IapaMeTpPhl M KPUTECPUU HX
JIOCTHKCHUS,

BBISBJISATH 3aKOHOMEPHOCTH U IMPOTUBOPEYHS B paCCMaTPHUBACMBIX SIBJICHUSX;

pa3pabaTpiBaTh IUIAH PEIICHUS MPOOJIEMBl C y4ETOM aHaau3a WMEIOIIUXCS
MaTepUaIbHBIX ¥ HEMaTepHUAIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JEATEIHHOCTH, OICHUBATh COOTBETCTBUE PE3yIhTaTOB
I1EJI5IM, OIICHUBATh PUCKH TIOCTICACTBHUI JICSTCILHOCTH;

KOOPJIMHUPOBATh 1 BBIMOJHATH PAa0OTy B YCIOBHAX PEATHHOTO, BUPTYAIBHOTO H
KOMOWHHPOBAHHOTO B3aUMOICHCTBUS;

pPa3BUBATh KPEaTHBHOE MBIILJICHUE IPU PEIICHUN KU3HEHHBIX TIPOOJIEM.

2) 0a3oBbIe HCCJIeN0BATEIbCKUE IEHCTBUS:

BJIQJICTh HaBBIKAMH YYE€OHO-MCCIICIOBATEIBCKON M MPOCKTHOW IEATEIHHOCTH,
HaBbIKAMH  pa3pelieHus  MpoOjeM, CHOCOOHOCThIO U TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY TTOMCKY METOJIOB PEUICHUS MPAKTHYECKUX 3a]ad, MPUMCHCHHIO
pa3IMYHBIX METOOB TIO3HAHMUS;

OCYIIECTBIIATh Pa3IUIHbIC BUIBI ACATSIBHOCTH 1O MOJYYEHHUIO HOBOTO 3HAHMS,
€ro HMHTEPIPETAINK, IPEOOPa30BaHUI0O W TNPUMCHCHHIO B Pa3IUYHBIX YUECOHBIX
CUTYaIlUsIX, B TOM YHCJIE TIPU CO3J]aHUHN YIEOHBIX U COIUAIILHBIX MPOCKTOB;

dbopMUpOBaTh HAy4YHBIH THI MBIIUICHHS, BJIAJICTh HAYYHOW TEPMHUHOJIOTHCH,
KIIFOYCBBIMU ITOHATHIMU U METOJIaMH,

CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIC 3ajlaud B 00Opa30BaTEIbHOM
JeATeIbHOCTU U )KM3HCHHBIX CUTYaIUsX;

BBISBJIATh TNPUIMHHO-CIICACTBEHHBIC CBS3M UM aKTyallM3WpOBaTh 3aaady,
BBIJIBUTATh THUIIOTE3Y €€ PeIICHMs, HaXOUTh apryMEHTHI JIJIs JOKa3aTeIbCTBa CBOUX
YTBEPXKICHUH, 3a]1aBaTh MapaMeTPhl U KPUTEPHUH PEIICHMUS;

aQHATM3UPOBATH TMOJIYUCHHBIC B XOJI€ PEIICHUS 3a/1a4d Pe3yIbTaThl, KPUTUUECKH
OILICHUBATh X JJOCTOBEPHOCThH, IPOTHO3UPOBATH U3MCHEHHUE B HOBBIX YCIIOBHUSX;
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JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh TPUOOPETEHHBIN OTIBIT;

OCYIICCTBIIATh IICJICHANPABICHHBIA ITOMCK IIepeHOca CPEJICTB M CIOCOOOB
NecTBUS B MPOGECCUOHATIBHYIO CPENY;

YMETh IEPEHOCHTHh 3HAHHUS B ITO3HABATEIBHYID W TPAKTUYECKYIO OO0JIacTH
KU3HEICATCILHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS W3 Pa3HBIX MPEAMETHBIX 00J1acTeH;

BBIJIBUTaTh HOBBIC HJICH, NpeJiaraTb OPUTHHAIBHBIC TOIXOJIbI W PEIICHUS,
CTaBUTH MPOOJIEMBI B 3a]]a4H, JOITYCKAIOIINE aJIbTePHATHUBHBIC PEIICHHUS.

3) padora ¢ ungopmanmein:

BJIaJICTh HABBIKAMH TIOTy4eHUs WH(OpMAIMKW W3 MCTOYHHKOB PA3HBIX THUIIOB,
CaMOCTOSITEIILHO OCYIIECTBIISATh TIOUCK, aHATIN3, CHCTEMATH3AIUI0 U HHTEPITPETAIIHIO
uH(}OpMAIHU Pa3IMIHbIX BUIOB U (HOPM MPECTABICHHUS;

CO3/1aBaTh TEKCTHI B Pa3IMYHBIX opMaTax ¢ yuéTOM Ha3HaUYCHHS WH(POpMAIUN
W 1EJICBOW ayAWTOPHH, BBIOMpas ONTHUMAaNbHYIO (QOpMYy TIpEACTaBICHUS U
BU3YyaJTN3allNH;

OIICHMBATh JOCTOBEPHOCTh, JISTHTHMHOCTh HH(POpMAaIHUH, €€ COOTBETCTBHC
MIPABOBBIM M MOPATbHO-ITUYECKUM HOPMaM;

UCII0JIH30BaTh CPEACTBA HH(POPMAITMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH
B PCIICHHH KOTHUTHBHBIX, KOMMYHHKATHBHBIX M OpPraHU3allMOHHBIX 3a/Ja4d C
coOo/IecHNEM TpeOOBaHUN HAPrOHOMHUKH, TEXHUKU O€30MacHOCTH, TUTHUEHBI,
pecypcocOepexeHus, TMPaBOBBIX W O3THYECKUX HOPM, HOPM HH(POPMAITMOHHOM
0e30MacHOCTH;

BJIaJICTh HAaBBIKAMHU PACIIO3HABAHMS U 3aIUTHI HHOOPMAIMK, HHHOPMAIIHOHHOM
0C30ITaCHOCTH JIMYHOCTH.

KomMmyHnkaTuBHBIE YHHBEpPCAJIbHbIE YUeOHblIe AeilicTBHUS

1) oGmenmne:

OCYIIECTBIIATh KOMMYHHUKAIIMHU BO BCeX chepax KU3HM;

pacmo3HaBaTh HEBEpOATbHBIE CpPEIACTBAa OOIIEHUS, TIOHUMATh 3HAYCHUE
COLMATILHBIX 3HAKOB, pACIO3HABATh MPEANOCHUIKA KOH(MIUKTHBIX CHTYallud |
CMAT4YaTh KOH(MIUKTHI;

BIAJACTh  Pa3MYHBIMU  cHoco0aMM  OOILIEHHUS] W B3aUMOJICHCTBUS,
apryMEeHTUPOBAHHO BECTH JUAJIOT, YMETh CMATYATh KOH(DJIUKTHBIC CUTYaIIHH;

pPa3BEPHYTO M JIOTUYHO H3J1aratb CBOIO TOYKY 3pPEHHS C MCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHAasl 1eATeJIbHOCTD:

MOHUMATh M MCIOJB30BaTh MPEUMYIIECTBA KOMAHAHOM M WMHAUBUIYATbHOU
paboThI;
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BBIOMpAaTh TEMAaTUKy W METOAbl COBMECTHBIX JEHCTBUU C Y4€TOM OOIIHX
MHTEPECOB U BO3MOXKHOCTEMN KaX0T0 YJ€HA KOJUICKTUBA;

IPUHUMATh  [EIM  COBMECTHOM  JEATEIbHOCTH,  OPraHU30BbIBATH U
KOODAWHHUPOBATh JEUCTBUA IO HUX JOCTHKEHHIO: COCTABJIATH IUIAH JCHCTBUH,
pacupenessiTh poJid ¢ Y4ETOM MHEHUM YYaCTHHUKOB, OOCYXJIaTh pPe3yIbTaThl
COBMECTHOM padoThI;

OIICHUBATh Kaue€CTBO CBOETO BKJIa/Ja M KaKJIOr0 YJaCTHHKA KOMaHJIbI B OOIIMIA
PE3yIIbTaT 10 pa3pabOTaHHBIM KPUTEPHSIM;

npejjaraTb HOBBIE MPOEKTHI, OILICHUBAaTh UJECU C TMO3UIUKA HOBHU3HHBI,
OPUTMHAIBHOCTH, ITPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBIIATh  MMO3UTUBHOE CTPATETMYECKOE TOBEICHUE B  Pa3IUYHBIX
CUTYaIUSIX, IPOSBIISATH TBOPUYECTBO U BOOOPpAKEHUE, OBITh MHUITUATUBHBIM.

PerynsiTuBHBbIe YHHBepcaibHbIe YUeOHbIe /1eiicTBUSs

1) camoopranusanus:

CaMOCTOSITEJIbHO OCYILECTBIIATh ITO3HABATEIBHYIO JEATEIbHOCTD, BBISBIATH
npoOsieMbl, CTaBUTh U (OPMYIMPOBATH COOCTBEHHBIE 3aJaud B 00pa3oBaTeNbHOMN
JIEITENBbHOCTH U )KU3HEHHBIX CUTYAIUAX;

CaMOCTOSATENIbHO COCTABIIATh IIJIAH PEIIEHUs MPOOJIEMbI C YIETOM HMMEIOIIUXCSA
PECYpCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JlaBaTh OLICHKY HOBBIM CUTYallHsIM;

pacmupsATh paMKi Y4e€OHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHU;

JieNaTh OCO3HAHHBIN BHIOOP, apryMEeHTHUPOBATh €ro, OpaTb OTBETCTBEHHOCTH 32
peuieHue;

OIICHUBATh TPUOOPETEHHBIN OTIBIT;

CIocoOCTBOBATh (POPMUPOBAHUIO U MPOSIBICHUIO IIUPOKOUN IPYAUIIUU B Pa3HBIX
o0yacTsX 3HAHUI, MOCTOSHHO TMOBBIIIATH CBOM 00pa30BaTENbHBIA W KYJIbTYpPHBIN
YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLECHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JESATEIHbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIIHTATOB LIEIISIM;

BJIa/IETh HABBIKAMM MO3HABATEIBHON PEQIIEKCUU KaK OCO3HAHUSI COBEPILIAEMBIX
JIEUCTBUM U MBICIUTEIIBHBIX IPOLECCOB, UX PE3YIbTATOB U OCHOBAHUN, UCIIOJI30BATh
npu€MBbI peIIeKCUU U1 OUEHKHU CUTYallud, BBIOOpa BEPHOT'O PELIECHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PEIIECHUS IO NX CHUKECHUIO;

NpUHUMAaTh MOTHUBBI W apryMEHThl [JIPYTUX TMPHU aHAIM3E€ PE3yJbTATOB
JEATEIbHOCTH.

3) npuHATHS ce0s U APYTrux:

IPUHUMATh ce0sl, MTOHMMas CBOM HEJOCTATKHU U JIOCTOUHCTBA;
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OPUHUMATh MOTUBBI W apryMEHThl JPYrMX @pH AaHAIU3€ pe3ylbTaToB
JEATENbHOCTH;

IPU3HABATH CBOE MPABO U MPaBO APYTUX Ha OMIUOKY;

pa3BUBaTh CIOCOOHOCTHh MOHUMATh MUP € MO3ULUU APYTrOro YeIOBEKa.

HNPEIMETHBIE PE3YJIbTATDBI

B npouecce n3yuenust kypca HHGOpMaTHKU YriyOsi€HHOTro ypoBHs 6 10 Knacce
00y4arouMMucs Oy1yT JOCTUTHYTHI CIEAYIOUINE IPEIMETHbIE PE3YIbTaThl:

BJIaJICHUE MTPECTABICHUAMHU O POJIM MH(OPMAIIMU U CBA3aHHBIX C HEM MTPOIIECCOB
B MPUPOJIE, TEXHUKE U OOIIECTBE, MOHATUAMH «MHGPOpMaLUs, «UH(OPMAIIMOHHBIN
OpoIecc»,  «CHUCTeMa», «KOMIIOHEHTBl  CHCTEMBbD», «CHUCTEMHBIA  3(PheKT»,
«MH(}OPMALMOHHAS CUCTEMAY, KCUCTEMA YIIPABICHUSY;

BIaJeHUE METoAaMH Tmoucka uHpopManuu B cetu VIHTepHET, yMeHue
KPUTHYECKH OIICHUBATh MH(OPMALINIO, TOTy4YeHHYIO U3 ceTu HTepHeT;

YMEHUE XapaKTepu30BaTh OOJbIINE JaHHBIE, IPUBOJAUTH IPUMEPBI HICTOUHUKOB
UX TIOJIyY€HUsS U HaNpaBlCHUS UCMHOJIb30BAaHUS, YMEHHE KIACCH(PHUIIMPOBATH
OCHOBHBIE  3aJauM aHajlu3a JaHHbIX (MPOTrHO3UpPOBAHUE, Kiaccudukarus,
KJIAaCTEpHU3alus, aHaJIW3 OTKJIOHEHWW), MOHUMATh MOCIEAOBATEILHOCTh PEHICHUS
3a7]a4 aHajM3a JaHHBIX: COOp MEpPBUYHBIX JaHHBIX, OYMCTKAa M OLIEHKA KauecTBa
JTAaHHBIX, BEIOODP W/WUJIM MOCTPOCHUE MOJIENH, TPeoOpa3oBaHKe JaHHBIX, BU3yalu3alus
JAHHBIX, UHTEPIPETALUs PE3YJILTATOB;

NOHMMAaHHUE OCHOBHBIX MPHUHIMIIOB YCTPOMCTBA M  (PYHKIHMOHUPOBAHUS
COBPEMEHHBIX CTAllMOHAPHBIX M MOOMJIBHBIX KOMIBIOTEPOB, TEHICHIUN pPAa3BUTHUS
KOMITBIOTEPHBIX TEXHOJIOTHIA;

BJIaJICHUE HaBBIKAMU pPa0OTHl C ONEPAMOHHBIMU CHCTEMaMH, OCHOBHBIMHU
BUJAMH IIPOIPAaMMHOr0 OOECIeUeHus JUIsl PelIeHUs] y4eOHbIX 3a/1ay 110 BbIOpaHHOMN
CHelUaIn3al1u;

HQJINYUE NPEJCTABICHUN O KOMIIBIOTEPHBIX CETSIX M UX POJIM B COBPEMEHHOM
MuUpe, 0 0a30BbIX MPUHIUIAX OPraHU3alUUd U (PYHKIMOHUPOBAHUS KOMITBIOTEPHBIX
cerei, 00 O0OmMUX MpUHIUNAX pPa3padOTKU H (PYHKIUOHUPOBAHUS HHTEPHET-
TIPUIOKECHU;

NOHUMAaHUE Yrpo3 HHPOPMAMOHHOW 0€3011aCHOCTH, UCIIOJIB30BAHUE METOJIOB U
CPEACTB TNPOTHUBOJACHCTBUS O3THUM yrpo3aMm, COOJIoJleHue Mep Oe30IacHOCTH,
NPEeIOTBPAIIAIOIINX HE3aKOHHOE  paclHpoCTpaHEHUE MEpPCOHAIbHBIX JAHHBIX,
coOnofeHne TpeOOBaHMM TEXHUKHA O€30MacHOCTM W TUTHEHbl IpU padore ¢
KOMIIBIOTEPAMH W JIPYTMMH KOMIIOHEHTaMU IU(PPOBOrO OKPYXKEHHs, MOHUMAHUE
MIPABOBBIX OCHOB UCIOJIb30BAHUS KOMITBIOTEPHBIX MTPOrpamm, 0a3 TaHHBIX U PaOOTHI B
cetu MHTEpHET;
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MOHNMAaHUE OCHOBHBIX TPHUHIIMIIOB JUCKPETH3AIlMH Pa3IUYHBIX BHJIOB
uHdopmaly, yMEHUE ONpenessiTb HH(POPMAIMOHHBIK OO0BEM  TEKCTOBBIX,
rpaduueckuX W 3BYKOBBIX JIAHHBIX MPH 33JaHHBIX MNapaMmeTpax IUCKPETHU3AINH,
YMEHHE OMPEIEIATh CPEAHIOI CKOPOCTh Mepeadu JaHHBIX, OICHUBATh M3MCHCHUE
BpEMEHU TIepelauyd TMpU HM3MEHEHUM WHQPOPMAIMOHHOTO O00BhEMaA JaHHBIX H
XapaKTePUCTHK KaHaja CBS3H,

YMEHHE HCIIOJb30BaTh MPHU PEIICHUM 3aJlady CBOMCTBA MO3UIIMOHHOW 3amucH
YHCEeJl, AITOPUTMA TIOCTPOCHUS 3aITUCH YKCTIa B MTO3UIIMOHHOM CHCTEME CUUCIICHUS C
3aJJaHHbIM OCHOBAaHWEM W TOCTPOCHHMSI YHCTIa IO CTPOKE, COJEepIKaIlIeh 3aliCh 3TOTO
YuCiia B TO3UIMOHHOW CHCTEME CYHCIICHHUS C 3aJaHHBIM OCHOBAaHHEM, YMEHUE
BBITIOJTHATH apU(METUYECKHUE ONIEPAIH B TTO3UITMOHHBIX CHCTEMaX CUUCIICHUS;

YMEHHE BBITIONHATH MPeoOpa3OBaHMs JIOTUYECKUX BBIPAKECHHM, HCIOIB3YS
3aKOHBI aJre0phl JIOTUKU, YMEHUE CTPOUTD JIOTMUYECKOE BHIPAKEHUE B TU3bIOHKTUBHOM
U KOHBIOHKTMBHOM HOPMAaJIbHBIX (opMax MO 3aJaHHOM TabJMlle HMCTUHHOCTH,
WCCIIeIOBaTh 007acTh WCTUHHOCTH BBICKA3bIBAHMS, COACPXKAIIETO IEPEMEHHEIE,
pelaTh HECIOXKHbIE JOTMYECKUE YPABHEHHS M CUCTEMbl YpaBHEHUM;

MOHMMaHuEe 0a30BbIX alTOPUTMOB OOpPaOOTKHM YHCIOBOW U  TEKCTOBOM
uHdopMaIu (3anuch YUCeN B MO3UIIMOHHON CUCTEME CUUCITICHUS, HAXOXKEHUE BCEX
MPOCTBHIX YUCEN B 33JIaHHOM JIHarna3oHe, 00padoTKka MHOTOPA3PSIIHBIX IENbIX YUCEN,
aHaJIN3 CUMBOJIBHBIX CTPOK M APYTHX), AJITOPUTMOB IOMCKA M COPTUPOBKH, YMEHHUE
OTPEACIATh CIOXKHOCTh M3y4aeMbIX B Kypce 0a30BBIX aTOPUTMOB (CyMMHUPOBaHUE
DJIEMEHTOB MAacCHBa, COPTHPOBKA MacCHBa, TMEpeOOpHBIE aITOPUTMBI, JBOMYHBIN
MOKWCK) M TMPUBOAUTH MPUMEPHI HECKOJHKUX AJITOPUTMOB PA3HOM CIOKHOCTH JIJIst
peLICHUs OHOM 3aJ]a4H;

BJIQJICHUEC YHUBEPCAIbHBIM SI3bIKOM TIPOTPaMMHPOBAHUS BBICOKOTO YPOBHSI
(Python, Java, C++, C#), npeacraBiaeHussMu 0 0a30BbIX THITAaX JaHHBIX M CTPYKTypax
JTAHHBIX, YMEHHUE HCIOJb30BaTh OCHOBHBIE YIPABJISAIONINE KOHCTPYKLIHMH, YMEHHUE
OCYIIECTBIIATHh aHAJHN3 MPEIIOKEHHON MPOTrPaMMBI: OMIPEIEISITh PE3YyIbTaThl pAOOTHI
MPOrpaMMBbl MPU 33JAHHBIX HUCXOMHBIX JAHHBIX, OMPEACISATh, MPU KaKUX HCXOIHBIX
JTAHHBIX BO3MOKHO MOJTYyYEHUE YKA3aHHBIX PE3YJIbTaTOB, BBISBISTH JAHHBIE, KOTOPHIE
MOTYT TIPUBECTH K OIMIHOKE B pabOTe MporpaMmbl, OPMYITUPOBATH MPEITIOKEHUS TI0
YIIYYILIEHUIO MTPOTPaMMHOI0 KOJIa;

YMEHHE  CO3/1aBaTh  CTPYKTYPHPOBAHHBICE TEKCTOBBIE  JOKYMEHTBHI U
JIEMOHCTPAIIMOHHBIE MaTE€PUANIBI C MCIOIb30BAHUEM BO3MOXHOCTEH COBPEMEHHBIX
MPOrPaMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB,;

YMEHHE WCIOJIb30BaTh AJICKTPOHHBIC TAOJMIIBI NI aHAIN3a, MPEACTABICHHUS U
00pabOTKMU NTaHHBIX (BKJIIOYas BBIYHCIEHWE CYMMBI, CPEIHEro apuMeTHYecKoro,
HanOOJIBITIIETO U HAMMEHBIIETO 3HAYCHHNA, pEIICHUE YPaBHEHUM, BEIOOP ONITHUMAIILHOTO
peleHusi, moA00p JIMHUU TPEH 1A, PEIICHUE 3a7a9 MPOTHO3UPOBAHUS).
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B npouecce nzydyennst kypca nHGOpMATUKH yriIyOosnE€HHOTO ypoBHS 6 11 knacce
00y4JarIMUMUCS OYAyT JOCTUTHYTHI CIEAYIONIKE TPEAMETHBIEC PE3YIbTAThI:

YMEHUE CTPOUTh HEPABHOMEPHBIE KOHBI, JOMYCKAIOIIUE OAHO3HAYHOE
JIEKOJIUPOBAHUE COOOIIEHUH (MMPpe(PUKCHBIE KOJIbI), UCIIOIb30BATh MPOCTEHIITNE KOJIBI,
KOTOpBIE TIO3BOJIAIOT OOHAPYKUBATh U UCIPABIIATH OMIMOKHU NP Tepenayde JaHHBIX,
CTPOUTHb KOJI, OOECIEYMBAIONIMNA HAUMEHBIIYI0 BO3MOXXHYIO CpPEIHION JJIUHY
COOOIIIEHUSI TPU WM3BECTHOM YacCTOT€ CHMBOJIOB, TMOSICHATH MPHUHIIUIBI PabOThHI
MPOCTHIX AJITOPUTMOB CXKaTHS TAHHBIX;

YMEHHUE peIlaTh aJTOPUTMHUYECKUE 3aJlaud, CBA3aHHBIE C aHaIM30M Tpados
(33124 IOCTPOCHUSI OMTHUMAIBHOTO MYTH MEXKIY BepimuHamu rpada, onpeaeacHus
KOJIMYECTBA  PA3IMYHBIX  IMYTEH  MEXAy  BEpIIMHAMH  OPHUCHTHPOBAHHOTO
AIUKIINIECKOro rpada), yMEHHE MCIIOIh30BaTh JACPEBhS MIPHU aHAIM3E U MTOCTPOSCHUHU
KOZIOB W JJIsi TMPEJCTaBICHUSI apu(PMETUUYECKUX BBIPAKEHUH, MPU pEHICHUH 3aaay
MOWCKAa U COPTHUPOBKH, YMEHHE CTPOUTH JIEPEBO UIPhI MO 33JaHHOMY AJITOPUTMY,
pa3pabaTeiBaTh U 0OOCHOBBIBATH BHIMTPHINIHYIO CTPATETUIO UTPHI;

yMEHHE pa3paldaTbiBaTh U pEaTM30BBIBATH B BHUAE NporpamMMm 0a3oBble
QITOPUTMBI, YMEHHUE HCIIOIh30BaTh B IMPOTpaMMax JaHHBIE PA3IMYHBIX THIIOB C
y4€TOM OrpaHUYEeHHI Ha JMara3oH WX BO3MOXKHBIX 3HAYCHHUH, MPUMEHSTh MpU
pEIlIeHUH 3aJlady CTPYKTYpPhl JAHHBIX (CIHMCKH, CIOBApPH, CTEKH, OYEPEIH, JI€PEBbS),
HCII0JIb30BaTh 0A30BBIE OMEPALUU CO CTPYKTYPaMHU JJAHHBIX, IPUMEHSTh CTaHJaPTHBIC
U COOCTBEHHBIC MOJMPOTrpaMMBbI JijIsi 00paOOTKH YUCIIOBBIX JAHHBIX U CUMBOJIbHBIX
CTPOK, UCIOJIb30BaTh MPHU pa3padOTKe mporpaMM OUOIUOTEKH MOANPOrpPaMM, 3HATh
GYHKIIMOHATBHBIE BO3MOXXHOCTH MHCTPYMEHTAJBHBIX CPEICTB Cpeabl pa3paboTKH,
YMEHHE HUCIOJIb30BaTh CPEICTBA OTIAIKU MPOTpaMM B Cpelie MPOrpaMMHUPOBAHUSA,
YMEHHE TOKYMEHTHPOBATh IIPOTPAMMBI;

YMEHHE CO3/1aBaTh BEO-CTPAHUIIHI;

BJIaJICHHE OCHOBHBIMM CBEICHMSIMHU O 0a3ax JaHHBIX, UX CTPYKTYpPE, CPEACTBAX
co3manusi U paboThl C HUMHU, YMEHHE MCTIOIb30BaTh Ta0IMYHbBIE (PEISIIMOHHBIC) 0a3bl
JAHHBIX (COCTABIISATH 3aMpPOChl B 0a3ax JaHHBIX, BHITOJHATH COPTUPOBKY M TOWCK
3anuceid B 0a3e JIaHHBIX, HANOJMHATH Pa3pabOTaHHYIO 0a3y JAaHHBIX) M CIPABOYHbBIC
CUCTEMBI;

YMEHHE MCMOJIb30BaTh KOMITBIOTEPHO-MAaTEMAaTUYECKUE MOJENM Ji1 aHalu3a
O0OBEKTOB U MPOLIECCOB: (POPMYIHMPOBATh 11€JIb MOACIUPOBAHUSI, BBHIIOIHATh aHAIU3
PE3YJIbTATOB, OJYYEHHBIX B X0JI€ MOJICITMPOBAHMUSI, OIICHUBATH COOTBETCTBUE MOJIEITU
MOJICTTUPYEMOMY OOBEKTY HIIU MPOLIECCY, MPEICTABISATh PE3YIbTaThl MOJACIUPOBAHUS
B HaIJISITHOM BHJIC;

YMEHHE OpraHU30BbIBATH JIMYHOE WH(MOPMAIIMOHHOE MPOCTPAHCTBO C
WCIIOJIb30BAaHUEM  Pa3IUYHBIX CPEACTB HHU(PPOBBIX TEXHOJOTHH, ITOHUMAaHUC
BO3MOXXHOCTEH ITU(MPOBBIX CEPBUCOB TOCYJAPCTBEHHBIX  YCIYT, ITU(POBBIX
00pa3oBaTEIbHBIX CEPBUCOB,
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NOHMMAaHHE OCHOBHBIX IMPUHIUMIIOB pabOTHI, BOBMOXXHOCTEH M OTrpaHHYCHUS
IPUMEHEHUSI TEXHOJOTMA MCKYCCTBEHHOIO MHTEUIEKTa B PA3JIMYHBIX OO0NACTAX,
HJIMYUE TPEACTABICHUN O Kpyre peuiaemMblx 3aJad MalIMHHOIO OOy4YeHUs
(pacnio3HaBaHMsl, KIacCCU(PUKAINUUA U TPOTHO3UPOBAHUS) HAJIMYKE MPEACTABICHHUIN 00
UCIOJIb30BaHUM MH(POPMAIIMOHHBIX TEXHOJOIMM B Pa3lUYHBIX MPO(eCcCHOHATBHBIX

cdepax.
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TEMATHUYECKOE INTAHUPOBAHHUE

10 KUIIACC
KosnuecrBo yacos DJIEKTPOHHBIE
HanmeHnoBaHue pa3aesioB U TeM (uudposbie)
Ne i/ Konrpoabnsie | IIpakruueckue
NMPorpaMmabl Bcero oOpa3oBaTejbHbIE
padoThI padoThI
pecypchl
Pa3znen 1. HudpoBasi rpaMoTHOCTH
11 KomnsloTep - yHHUBepcalbHOE YCTPOHCTBO 5
' 00paboTKK TaHHBIX
1.2 [IporpammHoOe obecrieueHue
1.3 KomMmmproTepHbie ceTn
14 Nupopmarnmonnas 6€30macHoOCTb 2
Hroro no pazneny 24
Pazgea 2. Teopernueckue 0CHOBbI HH(POPMATHKH
[IpencraBnenne nHGOpMAIK B
2.1 P dop 19 2
KOMITBIOTEPE
2.2 OcHOBBI anreOpsl JOTMKU 14
2.3 KomneroTepnas apudmeTtrka 7
Hroro no pazneny 40
Pazzen 3. AIropurmMbl 4 IPOrpaMMHpOBaHIe
3.1 BBenenue B nporpaMmmupoBaHue 16 0.5
3.2 BcmomorarenbHbIe aaropruTMbI
3.3 YucieHHbIE METOBI
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34 Anroputmbl 00pabOTKH CUMBOJIBHBIX 5 1
JAHHBIX
3.5 Anroputmbl 00pabOTKH MacCUBOB 10 3.5
Hroro no paszneny 44
Pa3znen 4. UnpopManimoHHbIE TEXHOJOTHH
4.1 O06paboTKa TEKCTOBBIX TOKYMEHTOB 2.5
4.2 Ananuns naHHbBIX 3
Hroro no paznery 14
PesepBHOE Bpems 14
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 21.5
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11 KIIACC

KosmnuecrBo yacos JIEKTPOHHBIE
HaumeHoBaHMe pa3iesioB U TeEM (undposbie)
Ne o/ P KonrTpoasnbie | IlpakTuyeckue p
MPorpaMmabl Bcero oOpa3oBarejbHbIE
padoThI padoThI
pecypchbl
Pazgea 1. Teopernueckue 0CHOBbI HHPOPMATHKH
HNudopmarnus u nHGOpMaImOHHBIC
1.1 bopuan bopman 10 2.5
IPOIIECCHI
1.2 MonenupoBaHnue 8 2
Wroro mo pazgeny 18
Pa3znen 2. AiropuT™Mbl 1 IPOrpaMMUPOBAHUE
2.1 DneMEeHThI TEOPUH AIITOPUTMOB 6 1
2.2 AJNTOPUTMBI U CTPYKTYPBI TaHHBIX 28 10
OCHOBBI 00BEKTHO-OPHUEHTHPOBAHHOT O
2.3 PHCHTHP 16 45
MPOrPaMMHUPOBAHUS
Hroro no paznemy 50
Pa3nen 3. UuopmannoHHbIe TEXHOJIOTHN
31 KoMnberoTepHO-MaTeMaTnyeckoe 8 2
' MO POBAHHE
3.2 Ba3el naHHBIX 10 4
3.3 Beb-caiithr 14 4
3.4 KomnberoTepnas rpaduka 3.5
3.5 3D-monenupoBanue 3
Wroro no pazneny 48
PezepBHOE Bpems 20
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OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

136

36.5
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IMPOBEPAEMBIE HA EI'D 10 UHO®OPMATHUKE TPEBOBAHHUSA K
PE3YJbTATAM OCBOEHUSI OCHOBHOI OBPA30OBATEJILHON
IMPOT'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

Kon
NMpoBEPsIEMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHMSA K NPEIMETHBIM Pe3yJbTAaTaM O0CBOCHUS
OCHOBHOI 00pa30oBaTeJIbHOM NPOrPaMMBbI CpPeIHero 001ero
oOpazoBaHust

1.

3nams (nonumams)

11

[ToHnMaHHe OCHOBHBIX NPUHIUIIOB YCTPOHCTBA M (HYHKIMOHUPOBAHUS
COBPEMEHHBIX CTAlMOHAPHBIX M MOOHUJBHBIX KOMIIBIOTEPOB; TEHJEHLMH
pPa3BUTHUSL KOMIIBIOTEPHBIX TEXHOJIOTMI; BIaJICHUE HABbIKAMU pabOThI C
OIEpAallUOHHBIMM CHCTEMAaMHM M OCHOBHBIMM BHJAaMHU IIPOIPAMMHOIO

oOecrieueHust U pelieHus y4eOHbIX 3a/1a4 10 BEHIOPAHHOW CIeIUaIn3alluu

1.2

Hanmuuwne Hpe)lCTaBJ'IeHI/Iﬁ 0 0a30BBIX [IpUHOUIIAX OpraHu3aluu H

(GYHKIIMOHUPOBAHUS KOMIIBIOTEPHBIX CeTel

1.3

ITonnmanue OCHOBHBIX INPUHOUIIOB AWCKPETHU3alMU Pa3/IMYHbIX BHI0B

uHbopmaru

14

[TonnMaHnue 6a30BBIX QJITOPUTMOB OOpPaOOTKH YHCIOBOH M TEKCTOBOMU
uHbopManMy (3amuch 4YHMCEI B IMO3WLIUOHHON CHCTEME CUHCIICHHUS,
JETUMOCTD 1LIeJIbIX YHCeJ; HaXOXKEHHE BCeX MPOCThIX YHCEN B 3aJlaHHOM
JManas3oHe; 00paboTKa MHOTOpaspsAHBIX — LENbIX YHUCEN; aHaJIu3

CHUMBOJIBHBIX CTPOK M JIPYI'HX), alTOPUTMOB IIOUCKA U COPTUPOBKH

1.5

3Hanue (bYHKHI/IOHaJ'II)HBIe BO3MOXHOCTH HHCTPYMCHTAJIbHBIX CpPCACTB

Cpenbl pa3padoTKu

1.6

Branenue OCHOBHBIMH CBEAEHUSIMH O 0a3ax JaHHBIX, HUX CTPYKType,

CpCACTBAX CO3AaHUA U pa60TLI C HUMHU

1.7

[lonuMaHne BO3MOKHOCTEM U OTpaHUYEHUN TEXHOJOTHHA MCKYCCTBEHHOI O
MHTEJUIEKTa B pa3JUYHbIX O0JACTAX; HaJIU4YUe INPEICTaBIeHUN 00
UCIOJb30BAaHUM  HMH(MOPMALMOHHBIX  TEXHOJOTMH B pa3iIMuHBIX

npo¢eccuoHaIbHBIX cepax

1.8

Biagenue TEOpeTHMUECKUM aImapaToM, I[IO3BOJSAIOIIUM OCYLIECTBIIATH
IPEACTABJICHNE 3aJaHHOI0 HATypPaJbHOIO YMCIA B PA3JIMYHBIX CHCTEMaX
CUMCJICHMSI; BBIOJHATH MpeoOpa3oBaHUsl JIOTUYECKUX BBIPAKEHUH,
UCIOJb3Ysl 3aKOHBI ajaredpbl JOTUKU; OMpENessTh KpaTdyaWlui MyTh BO
B3BEIIEHHOM rpade U KOJMYECTBO IMyTell Mexay BeplIIMHAMU

OPHUCHTUPOBAHHOI'O AlITUKIINYICCKOT' O rpa(ba

Ymemo
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2.1

VYMeHue HCHoIL30BaTh KOMIIBIOTCPHO-MATCMATUICCKHUC MOACIN  JIA
aHann3a OOBEKTOB M TMPOIECCOB: (hOPMYJIMPOBATH II€JIb MOICIHUPOBAHMS,
BBIIIOJIHATE aHAJIMW3 PE3YJbTAaTOB, IMOJYUCHHBIX B XOA€ MOJACIMPOBAHNA,
OLICHUBATH aJIEKBATHOCTH MOJICIT MOJIEITMPYEMOMY O0BEKTY HIIH IPOLIECCY;

MMPpEaACTABIATh PE3YJIbTAThI MOACIIMPOBAHUA B HATJITHOM BHUAC

2.2

YMmeHne kiaccHPUIIMPOBATH OCHOBHBIC 3aJa4d  aHAJIM3a JIaHHBIX
(mporHo3upoBaHue, KinaccuuKaIms, KIacTepu3alns, aHaIN3 OTKJIOHCHH );
MOHMMATh IOCIEN0BaTeIbHOCTh PElIeHHs 3a/ay aHajau3a JaHHBIX: cOOp
MIEPBUYHBIX JTAHHBIX, OYNCTKA U OIICHKA Ka4eCTBa JIAHHBIX, BEIOOP U (WJIH)
MOCTPOCHUE MOJIENHU, MpeoOpa3oBaHUE MAHHBIX, BU3YyaJHM3allds TaHHbBIX,

UHTEPIIPETALNs PE3YIbTATOB

2.3

YMmeHue onpenenste HHPOPMAIIMOHHBINA 00bEM TEKCTOBBIX, TpaQHueCKUX U
3BYKOBBIX JAHHBIX MpPU 3aJaHHBIX MapaMmerpax IUCKpeTH3aluu. YMeHHe
OIpENEeNsATh CPETHIO CKOPOCTh Mepeadll JaHHbIX, OllEHUBATh U3MEHEHHE
BpPEMEHHU Mepeaayun Mpu U3MEeHEHUU HH(POPMALMOHHOTO 00bEMa TaHHBIX U

XapaKTCPUCTUK KaHaJa CBA3U

24

YMeHue CTpouTh KOJA, OOSCHCYMBAIOIIMA HAMMEHBIIYI0 BO3MOXKHYIO

CPEIHION JUTMHY COOOIIEHUS TIPH U3BECTHON 4acTOTE CHMBOJIOB

2.5

YMeHHe UCIT0JIb30BATh MTPU PEIIEHUH 3a]1a4 CBOMCTBA MO3ULIMOHHOM 3aIUCH
YHCell, alTOPUTMbl MOCTPOEHUS 3aMUCH YMCJIAa B MO3UIMOHHOM CHCTEME
CUMCJICHUS C 3aJaHHBIM OCHOBAaHMEM U TOCTPOCHHS YHUCIA MO CTPOKE,
COJIepIKallleld 3amuch 3TOr0 YMciaa B MO3ULMOHHOW CHUCTEME CUMCIIECHUS C
3a/laHHBIM OCHOBAHHEM; YMEHHE BHITIOTHITH apu (PMETUUIECKUE OTIepAIiH B

IMO3UMIIUOHHBIX CUCTCMAaX CUUCICHUA

2.6

YMenue CTPOUTL JIOTHYCCKOC BBbIPAXKCHUC B IU3BIOHKTUBHON U
KOHBIOHKTUBHOM HOPMAJIbHBIX (bopMax oo BaHaHHOﬁ Ta6J'II/II_IC HUCTHUHHOCTH,
HCCJICO0BaTh 00J1aCThb HCTHUHHOCTHU BBICKa3bIBaHMA, coacpikauero

MEPEMCHHBIC, PCIIATh HCCIIOXKHBIC JIOTHYCCKUC YPABHCHUS

2.7

YMeHue pemarts aaropuTMHUEeCKHe 3a/1a4u, CBA3aHHbIE C aHATU30M rpadoB
(3amaun MOCTPOEHHUS ONTHUMAJBbHOTO IMYyTH MEXKIY BepIIMHaMu rpada,
ONpeNeNieHus] KONWYEeCTBa PA3NMYHBIX TMyTed MeXAYy BepIIMHAMU

OPHEHTHPOBAHHOTO AIMKIMYECKOro rpada)

2.8

YMeHNE HCNOJIb30BaTh JEPEBb IPU AHAIN3E U MOCTPOECHUU KOJOB U A
MPEACTABICHUS apu (PMETUIECKUX BBIPAXKCHHIA, PU PEIICHUH 33724 TIOMCKa
U COPTUPOBKH; YMEHHME CTPOUTH JEPEBO UIPHI M0 3aJaHHOMY AJITOPUTMY;

pa3pa6aTLIBaTB M 00OCHOBBIBATH BBIMT'PBIIIHYIO CTPATCIUIO UT'PhL

2.9

YMenue AHAJIM3UPOBATH AJITOPHUTMBL C HCIHOJBb30BaHUECM Ta6J'II/III

TPACCUPOBKH; ONPEAENATh 0€3 HCIONb30BAHMS KOMIIBIOTEPA PE3YJIbTAThI
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BBIITIOJIHCHUA HCCIIOXKHBIX MPOrpaMM, BKIIOYAIOINUX HHUKIIbI, BETBJICHUA U

nmoamnporpaMmel, Ipu 3aJaHHBIX UCXOAHBIX TaHHBIX

2.10

YMeHue onpeneisiTh CI0KHOCTh H3y4aeMbIX B Kypce 0a30BBIX aJrOPUTMOB
(cymmupoBaHHE 3IIEMEHTOB MAacCHBa, COPTHPOBKA MacCHBa, MepeOOpHBIE
AJIrOPUTMBI, JIBOMYHBI TOWCK) W TPHUBOAHWTH MPUMEPHI HECKOJIBKHX

AJITOPUTMOB Pa3HOW CIOKHOCTH JIJISL PEIICHUsI OHOM 3a1aun

2.11

Branenue ynuBepcaabHBIM SI3bIKOM ITPOrPAMMHUPOBAHUS BBICOKOTO YPOBHS
(ITackans, Python, Java, C++, C#), npeactaBieHussMH O 0a30BbIX THIAX
JAHHBIX U CTPYKTypax JIaHHBIX; YMEHHUE HCIOJIb30BaTh OCHOBHBIE
VOPAaBISIIOIIME  KOHCTPYKITUU; yMEHUe OCYIIECTBJIISITh aHaJn3
MPEJIOKEHHON MPOTrPaMMBbI: ONPEIEIATh Pe3yJIbTaThl PadOTHI MPOrPaMMBbl
NpH 3aJaHHBIX HMCXOJHBIX JAHHBIX; OMPEACNATh, NMPU KAKUX HCXOIHBIX
JTAHHBIX BO3MOXKHO ITOJTyYEHU € YKa3aHHBIX PE3YJIbTATOB; BHISBISTh IaHHBIE,
KOTOPbIE MOT'YT IIPUBECTH K OIMOKE B padOTE MpOrpaMmbl; GOPMYIUPOBATH

MPCAJIOKCHUS 110 YIYUIICHUIO ITPOrpaMMHOI0 KOJa

2.12

YMeHue peanu3oBbIBAaTH Ha  BBIOPAaHHOM Ui M3y4YEHHUS  S3BIKE
nporpammupoBaHus Beicokoro yposus (Ilackane, Python, Java, C++, C#)
TUIIOBBIE aJITOPUTMBI 00Pa0OTKHU YKCEIl, YUCITOBBIX MOCIEe0BATEILHOCTEN 1
MacCCHBOB: MPECTABJICHNE YUCIIA B BUE HA00Opa MPOCTHIX COMHOKHUTENEH;
HAXOXKJEHUE MaKCUMAaJIbHOW (MUHIUMAIIBHOW ) U PBI HATYPATBLHOTO YHCIIA,
3alMCaHHOTO B CUCTEME CUMCIIEHUsI C OCHOBaHUEM, He npeBbliaroumm 10;
BBIYHCIICHHE OOOOMIEHHBIX XapaKTEPUCTHK DJIEMEHTOB MacCHUBa WIIH
YUCJIOBOM  TIOCJIEIOBATEILHOCTH  (CYMMBI, TIPOU3BEICHUS  CPEIHEro
apu(METHIECKOTO0, MHUHHMAJIBHOTO W MaKCHMaJbHOTO DJIEMEHTOB,
KOJIMYECTBA 3JIEMEHTOB, YJOBJIECTBOPSIONIMX 33JaHHOMY YCIOBHIO);
COPTHPOBKY 3JIEMEHTOB MacCHBa; YMEHHE HCII0JIb30BaTh B MpOrpamMmax
JaHHBIE PA3JIMYHBIX TUIOB C Y4E€TOM OrpaHMYEHHIl Ha [UaNa3oH UuX
BO3MOXKHBIX 3HAUEHHH, TPUMEHSTh IPU PELICHUU 3a/1a4 CTPYKTYPbI JAHHBIX
(criricku, cioBapu, CTEKH, OYEPENU, JEPEBhs); MPUMEHATh CTaHIAPTHBIC U
COOCTBEHHBIC TMOAMPOrPaMMBl JJIsi OOpaOOTKH YHCIIOBBIX JAHHBIX H
CUMBOJIBHBIX CTPOK; UCIIOIB30BATH TP pa3pabOTKe MPOrpaMm OMOIMOTEKH
MOJANPOrpaMM; YMEHHE UCTIOIB30BATh CPECTBA OTJIAJKU IIPOIPaMM B Cpesie

IIPOrpaMMH POBAHUS

2.13

VYMeHue  UCIoNb30BaTh  NIEKTPOHHBIE  TaOuuIbl  JJs  aHalM3a,
IpEeACTaBICHNUS U 00pabOTKM NaHHBIX (BKJIIOYash BHIOOP ONTHUMAJIbHOIO
peuieHus, nMoAOOp JMHUM TPEHJA, pEelIeHHe 3aJady MPOrHO3HPOBAHUS);
YMEHHME HCIIOJIb30BaTh TaOJMuyHble (pessiuOHHbIE) O0a3bl JaHHBIX H

CIIPpaBOYHbIC CUCTCMbI
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2.14

YMeHue OpraHu3oBbIBaTh JIMYHOE HH(POPMALMOHHOE IPOCTPAHCTBO C
UCIOJIb30BAaHUEM PA3JIMUHbBIX CPEACTB LIU(PPOBBIX TEXHOJIOTUI; TOHUMAHHE
BO3MOXKHOCTEH LU(POBBIX CEPBUCOB rOCYJapPCTBEHHBIX YCIYT, LU(PPOBBIX

00pa3oBaTeIbHBIX CEPBUCOB
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HNEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBbIX HA EID
HO UHOOPMATUKE

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

1

[MudpoBas rpaMOTHOCTH

11

OcHOBHEIE TCHACHIMU Pa3BUTUA KOMIIBIOTCPHBIX TEXHOJIOTHH. HapaJ'IJ'ICJ'II)HI)IC
BBIYUCIICHU. MHOFOHpOHeCCOpHBIG CHUCTCMBEI. PaCHpe}IeHéHHBIe

BbIYUCIINTCIIbHBIC CUCTEMbI U 06pa60T1<a OO0JILIINX JaHHBIX

1.2

[TpUHIUIIBI TIOCTPOSHHSI W amnmnapaTHbIe KOMIIOHEHTHI KOMITBIOTEPHBIX CETeH.
CereBbie npotokosbl. Ceth MuTepHET. Afpecarus B cetd MuTepHet. [IpoToKoIbI
creka TCP/IP. Cucrema noMmeHHbIX uMEH. Pasnenenue IP-cetm Ha moxceru ¢

MMOMOIIbI0 MACOK MOJIceTel

1.3

daiinosast cucrema. Ilouck B QaitnoBoit cucreme. [IpuHuMNBI pa3MenieHus U
UMeHOBaHUs (aiinoB B JojaroBpeMeHHon namsaTy. 11labnonsl 11 onucaHus rpymin

¢aiinos

1.4

CKOpOCTI) nepcaadun JaHHBIX. 3aBHCHUMOCTH BpEMCHU nepcaadu oT

MH(OPMAIIMOHHOT0 00bEMA JAaHHBIX U XapaKTEPUCTUK KaHalla CBS3U

1.5

[udpoBanue nanapix. CUMMETpUYHBIC U HecUMMeTpuuyHbie MHQpPsL [Iudpsr

npoctoit 3amensl. [udp Lesaps. [Hudp Buwxenepa. Anroputm mmdpoBanus RSA

1.6

Konpl, mo3Bonstonie o0HapyXKUBaTh U UCIPABIATh ONIMOKH, BOSHUKAIOLIUE TIPU
nepenaye qaHHbiX. Paccrosinue Xommunra. KogupoBanue ¢ moBTopeHreM OUTOB.

Koasr XomMuHTa

TeopeTnueckue OCHOBBI HH(POPMATUKH

2.1

JIBon4yHOE KOnMpOBaHKUE. PaBHOMEPHBIEC U HEPAaBHOMEpPHBIE KOABL. J[ekoqupoBaHue
COO0IIIeHUH, 3alIMCaHHBIX C MTOMOIIBIO HEPaBHOMEPHBIX KOJ0B. Yciosue DaHo.

HOCTpOCHI/Ie OAHO3HAYHO ACKOAUPYCMbBIX KOJO0B C ITIOMOIIIBIO JI€PCBA

2.2

Teopernyeckne MOAXOABI K OLEHKE KoiuuectBa wuHGopMannu. EguHuib
MU3MepeHus KoandecTsa nHpopmaruu. AndaBUTHBINA MOIXO0/T K OI[EHKE KOJTMYECTBA
uHpopmaruu. 3akoH anguTuBHOCTH HMHGpopmanuu. @Dopmyna  Xaprau.

Nudopmanus u BepostHOCTh. Dopmyiia [lleHHOHA

2.3

Cucrembl cuncienusa. Pa3BépHyTas 3amuch UENbIX W JIPOOHBIX YHCET B
MO3UIIMOHHON cucTteme cuuciaeHus. CBOWCTBAa MO3MUMOHHOM 3alKMCH YUCIA:
KOJIMYECTBO IU(p B 3amucH, MPU3HAK JCITUMOCTH YUCJIa HA OCHOBAHUE CHUCTEMBI
CUMCIICHUS. ANTOPUTM TEPEBOA IIEJIOT0 YUCIa U3 P-MUHOI CUCTEMBI CUUCTICHUS B
JNECATUYHYIO. AJNTOPUTM TEpeBOJla KOHEYHOM P-W4yHOW Npodu B NECATHUYHYIO.

AJNTOpUTM mMepeBoja IEJOro YHcia M3 JAECATUYHOM CHUCTEMbI cuMclieHus B P-
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nyHyto. IlepeBon KOHe4YHOH necATMYHOM Jpobu B P-uunyto. [IBomunas,
BOCBMEpPHUYHAS U IIECTHAALATEPUYHAS CUCTEMBI CUHUCIICHUS, CBSI3b MEXKIY HUMU.

ApudmeTrueckre ornepanuy B MO3ULIUOHHBIX CUCTEMaX CUMCIICHUS

24

TpOI/I‘{HaH YPaBHOBCHICHHAA CUCTEMA CUHHCJIICHHA. I[BOI/ILIHO-I[CCﬂTI/I"IHa}I CHUCTEMaA

CUHMCJICHUA

2.5

Koauposanue tekcroB. Kogupoka ASCIIl. OgnoGatiTHbie KomupoBku. CTaHaapT
UNICODE. Koauposka UTF-8. Ompenenenne wuH(GOpMaMOHHOTO 00BEMa

TEKCTOBBIX COOOIIEHUM

2.6

KoaupoBanune nzobpaxkenuii. Ouenka nHGOPMAIIMOHHOTO 00BbEéMa TpaduuecKkux
JTAaHHBIX NP 3aJaHHBIX pa3pelleHUH U TiyOuHe KoAupoBaHuUs 1Bera. L{BeToBbIE
monenu. KomupoBanue 3Byka. OLeHka HHGOPMAIMOHHOTO 00BbEMa 3BYKOBBIX

JAaHHBIX MIPU 3aJaHHBIX YaCTOTC JUCKPCTHU3AUN U PA3PAAHOCTH KOAUPOBAHUA

2.7

Anre6pa soruku. IloHsTne BbICKa3blBaHMA. BbIcka3biBaTenbHble  (HOpMBbI
(mpenuxaTsl). KBaHTOPHI CyIIECTBOBaHHS U BCEOOLTHOCTH.

Jlornyeckue omnepauuu. Tabmuubl ucTHHHOCTH. Jlorndyeckue BbIpaKEHUS.
Jlornueckue ToxxaecTsa. Jlornueckue onepanuu U onepanuy Haj MHOKECTBAMH.
3akoHbl aireOppl JIOTUKUA. OKBUBAJEHTHbIE MpeoOpa3oBaHUsl JIOTMUECKUX
BbIpaKE€HUH. Jlornueckne ypaBHEHUS U CUCTEMbI YPaBHEHHM.

Jlornueckue QyHKUMH. 3aBUCUMOCTb KOJMYECTBA BO3MOMKHBIX JIOTHYECKHX
(GYHKIMI OT KOJTMYEeCTBa apryMEHTOB.

Kanonunueckue ¢GpopMbl JIOTHYECKUX BBIPaK EHUI

2.8

COBepHICHHI)Ie JAU3BIOHKTHUBHBIC KOHBIOHKTHUBHBIC HOpMaAJIbHBIC q)OpMI)I,

AJIT'OPUTMBI UX ITOCTPOCHUS T10 Ta6m/1ue HCTHUHHOCTH

2.9

Jlornyeckue oayneMeHTHl B cocraBe Kommblorepa. Tpurrep. Cymmatop.
MHuoropaspsassiii cymmarop. I[locTpoeHHe cXeM Ha JIOTMYECKUX 3JIEMEHTaxX II0
3aJJaHHOMY JIOTMYECKOMY BBIPAXKEHUIO. 3alMCh JIOTHYECKOTO BBIPAXKEHUS IO

JIOTMYECKOM cXeme

2.10

Monemn u wmonenupoBanue. Llenn MoxpenupoBaHus. AJIEKBATHOCTh MOJEIU
MozenupyeMoMy 00beKTy uiu npoieccy. Gopmanuzanus NpuKIaIHbIX 3a1a4.
[IpencraBnenne pe3ynbTaTOB MOACIUPOBAHMS B BHUJIE, YIOOHOM ISl BOCTIPUSTUS

yenoBekoM. ['paduueckoe npeacraBneHue JaHHBIX (CXEeMBbl, TAOIUIBI, TPadUKH).

211

[IpencraBieHue wLeNbIX 4YUCeT B MaMATH KoMIlbioTepa. OrpaHUYeHHOCTh
JUana3oHa 4Yuces IpU OrpaHWYeHHH KojuuecTBa paspsinoB. llepenosinenue
paspsiHOi ceTku. be33HakoBbIe U 3HAKOBBIC JIAaHHBIE. 3HAKOBBIN OWUT. J|BOMYHBIN
JIOTIOJTHUTENbHBIN KOJI OTPUIIATEIbHBIX YHUCET.

[ToGuToBble soruuyeckue omnepauuu. Jlormueckuii, apudmernueckui u
nukianueckuid  capurd. IlludpoBanume ¢ momompl0 MOOMTOBOM — Omepanuu

«uckiroyaromee MJI
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[IpencraBieHne BEIIECTBEHHBIX YNCE B IAMSATH KOMIIbIOTEpA. 3Havalas 4acTb U
Nops0K yKcia. /lnanazoH 3HaueHUH BelecTBEHHbIX uncen. [IpobieMbl XxpaneHnus
BEIIECTBEHHbIX YHCEJ, CBS3aHHBIE C OIPAaHUYCHHEM KOJIMYECTBA Pa3psI0B.
BrimonHenne onepanuii ¢ BEUIECTBEHHBIMU YHCJIAMHU, HAKOIJIEHUE OMIMOOK MpHU

BBIYHMCICHHUAX

2.13

I'padppl. OcHoBHBIE moHATHA. Bunbl rpagos. Omnucanue rpadoB ¢ MOMOIIbIO
MaTpHIl CMEXHOCTH, BECOBBIX MATPHIl, CIHCKOB CMEXHOCTH. PemeHue
AMTOPUTMUYECKUX 3aJlad, CBS3aHHBIX C aHaiaum3oM rpadoB (MOCTpPOCHUE
ONTHMAaJIbHOTO TYTH MEXKIy BepIIMHaMU Trpada, oImpeneneHre KOJINYeCcTBa

Pa3IUYHBIX MMyTEH MEXAY BEpPIIMHAMHI OPUEHTUPOBAHHOIO allUKINYeCcKOoro rpaga)

2.14

HepeBbs. bunapHoe nepeBo. JlepeBbs mnoucka. Crocobbsl o0xoma aepesa.
[IpencraBienue apugMeTHUECKUX BBIpaXXEHHWH B BUIe AepeBa. Mcrmombp3zoBaHue

rpaoB U epPEeBHEB MPHU OMKMCAHUN 00BHEKTOB U MPOLECCOB OKPYKAIOUIET0 MUpa

2.15

JluckpeTHble Urpbl ABYX UT'POKOB C MoiHOM mH(popmanuei. [loctpoenue nepesa
nepebopa BapHaHTOB, ONMCAHWE CTPATErMM UIpbl B TaOIMYHOM (opMme.

BI)II/IFpBII_HHBIe W IPOUTPBIIIHBIC ITO3ULUU. BBII/IFpLIH_IHbIe CTpaTeruu

2.16

CpencTBa HCKYCCTBEHHOr0 MHTeIIeKTa. MeHTruKkanus 1 mouck n3o0paxeHuii,
pacno3HaBaHue Jyml. lcrnonb3oBaHME METOAOB MCKYCCTBEHHOIO MHTEIIEKTa B
oOyudaronmx cucremax. Mcronb3oBaHue METON0B UCKYCCTBEHHOIO MHTEIUIEKTA B

poboTtorexnuke. MHTepHeT Bemei. Heiiponusie ceTn

AJTOpUTMBI U IPOTPaMMHUPOBAaHHE

3.1

dopManM3anus NOHATHUS anroputMa. MammHa TerOpMHra Kak yHHUBEpcasbHas

MOJI€Ib BEIYUCIEHUN

3.2

OreHka Cl10XHOCTH BhIYHCIIEHUH. Bpems paboThl 1 00BEM HCIIONIB3YEeMOI TaMSTH,
UX 3aBHUCHMOCTb OT pa3Mepa MCXOIHBIX JMaHHBIX. OlLleHKa acCHUMIITOTHYECKOU
CJIO’KHOCTH aJIFOPUTMOB. AJITOPUTMBI IOJIMHOMHUAIBHON c10kHOCTH. [1epebopHble
anropuT™sI. [IpuMepsl pa3MYHbBIX AJITOPUTMOB PELICHHS OJHOH 3aa4H, KOTOPBIE

MMEIOT Pa3JInYHYI0 CI0KHOCTD

3.3

Omnpenenenue BO3MOXKHBIX PE3yIbTATOB pabOThl MPOCTEHIINX aITOPUTMOB
yIpaBICHUS HCHOJHUTEIAMUA U BBIUMCIMTENBHBIX anropuTMoB. OmpenerneHue

UCXOJIHBIX JaHHBIX, IPH KOTOPBIX aJITOPUTM MOXKET J1aTh TPeOYyeMbIil pe3yinbTar

3.4

ANropuT™MBbl 00paOOTKM HATYPaJbHBIX YHCEJ, 3alUCAHHBIX B MO3UIIMOHHBIX
CHCTEMax CYHUCIICHHs: pa30MeHHe 3aluCH 4YHhClia Ha OTAeHbHbIe LH)PBHI,
HAaXOXJEHUE CYMMBl W TIpou3BeneHUss udp, HAXOKIEHHE MaKCHMAaJIbHOU
(MHHUMAaTBEHON ) THQPHI.

[IpencrarineHne yucia B BUAE HAOOpa TMPOCTBIX COMHOXHUTEICH. AJITOPHTM
OBICTPOTO BO3BENICHHUS B CTENEHb. [IOMCK MPOCTHIX YHCEN B 33 JaHHOM JIMAMa30HE C

MIOMOIIBIO AJITOPUTMA «peuieTo IpaTtocheHar
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3.5

MHoropa3zpsiiHble Lieble Yhcila, 3a4a4u JIMHHON apu(pMeTuKu

3.6

S3eik mporpammupoBanus (ITackans, Python, Java, C++, C#). Tunbl gaHHBIX:
[[EJIOYHCTICHHBIC, BEIIECTBEHHBbIC, CHUMBOJIbHBIC, JIOTHYECKHE. BeTBieHwus.
Cnoxuble ycinoBus. Lluknsl ¢ ycnoBueM. LIMKIbI IO mepeMEeHHOM.

OObpaboTka NaHHBIX, XpaHALmXxcs B (aimax. TekcToBble U JABOUYHBIE (haMIbL.
daiinoBbie nepemeHHble ((paiinoBble ykazaTenu). Urtenune u3 Qaiina. 3anuch B
Gaiin.

Pazbuenue 3amaun Ha nmom3agaun. [TognporpamMmsl (TIporietypbl U QYHKIIAHN ).

Hcnonp3oBaHue cTaHIapTHOM OMOIMOTEKH SI3bIKa MPOTrPaMMUPOBAHUS

3.7

Pexypcusa. PexypcuBHble mpouenypsl u ¢yHkuuu. Mcmonb3oBaHue creka IS

opraHu3anv pCKypCUBHbBIX BbI3OBOB

3.8

Yucnenusle Meroabl. TouHoe M npuOMKEHHOE pelleHus 3agadd. YucieHHoe
pellieHHe YpaBHEHMHM ¢ TOMOLIbIO Moadopa mapaMerpa. UHCIEHHbIE METOMAbI
pellleHusl ypaBHEHMH: Merox mepedopa, MeToJ IOJOBUHHOTO JIEJIEHUS.
[TpubnmxE€HHOE BBIYMCICHUE JUIMH KpPUBBIX. Bblumcnenue miomaneit Guryp c
IIOMOIbI0 YHUCJIEHHBIX METOAOB (METOA HPSMOYTOJbHUKOB, METOJ| Tparenuil).
[Touck wmakcumyma (MUHHMyMa) (YHKIUH OJHOH IIEPEMEHHOH METOIOM

IIOJIOBUHHOI'O ACJICHUA

3.9

OOpaboTka  CHMBOJIBHBIX  JIaHHBIX.  BcTpoeHHble  (YHKIMU  s3BIKA
MPOrpPaMMHPOBAHUS JIJIs1 00PaOOTKH CUMBOJBHBIX CTPOK. AJITOPUTMBI 00PabOTKH
CUMBOJIbHBIX CTPOK: TOJCYET KOJMYECTBA TMOSBIEHUN CHMBOJA B CTPOKE,
pa30ueHne CTPOKH Ha CJI0Ba IO MPOOETbHBIM CHMBOJIAM, ITOH CK TIOACTPOKU BHYTPU
JTaHHOW CTPOKH, 3aME€Ha HaWJICHHOW NMOACTPOKU Ha APYIryrH CTpoKy. ['eHeparus
BCEX CIIOB B HEKOTOPOM ayihaBHUTE, yIOBICTBOPSIONINX 3aJaHHBIM OTDAaHHYCHUSIM.

[TpeoGpa3oBaHue Yrcaa B CAMBOJIBHYIO CTPOKY M 00paTHO

3.10

MaccuBel ¥ TMOCHENOBATENbHOCTH  4uceN. Beruucienue  0000MIEHHBIX
XapaKTePUCTUK JIEMEHTOB MAaCCUBA UJTM YHUCIIOBOU MOCIIEI0BATEIbHOCTH (CYMMBI,
MIPOU3BEICHUS, CPEIHEr0 apUPMETHUECKOT0, MUHUMAJIBHOTO U MaKCHMAaJIbHOTO
AJIEMEHTOB, KOJIMYECTBA AJIEMEHTOB, YJOBJIETBOPSIOIIMX 3aJJaHHOMY YCIIOBHIO).
JluHeiHpIid MOMCK 3aJaHHOTO0 3HAYEHHUS B MAacCHBE. AJTOPUTMBI PabOTHI C
JJIEeMEHTAMH MacChBa C OJHOKPAaTHBIM NPOCMOTpoM MmaccuBa. CopTupoBka
OJTHOMEpHOro MaccuBa. IIpocTbie METObl COPTUPOBKHU (METOJ MYy3bIpbKa, METOJ
BBIOOpa, copTUpOBKa BcTaBKamu). COpTUPOBKA clusiHHEM. bricTpas copTupoBKka

maccuBa (anroputv QuickSort). JIBOM4HBIi TOMCK B OTCOPTHPOBAHHOM MACCHBE

3.11

JIBymMepHBIE MacCUBBI (MAaTPUILIbI). AJITOPUTMBI 00pPaOOTKH IBYMEPHBIX MAaCCHUBOB:
3aloJIHEHUE JABYMEPHOrO YMCIOBOI'O MaccHBa IO 3aJaHHBIM MpaBUJIaM, MOHCK

9JICMCHTA B IBYMCPHOM MACCUBC, BEIYUCIICHUC MAKCUMYMa (MI/IHI/IMYMa) U CYMMEIL
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9JICMCHTOB JIBYMCPHOI'O MaCCHBa, IICPECTAHOBKA CTPOK U CTOJ'I6I.[OB ABYMEPHOT'O

MacCHuBa

3.12

CrnoBapu (accoraTuBHbIE MacCUBBI, 0TOOpaxeHus). XamI-Tadiuubl. [loctpoenue

aﬂ(paBI/ITHO-‘-IaCTOTHOFO CJIOBapA Jid 3aJaHHOI'O TCKCTa

3.13

Crexku. AHanM3 TMPAaBUIBHOCTH CKOOOYHOTO  BBIpaKEHUsS. Bwraucienue
apu(METHIECKOT 0 BEIPAKEHHU S, 3aHCAHHOTO B ITOCT(OUKCHOH dopme.

Ouepenu. Mcnonb3oBanue ouepean sl BpEMEHHOT O XpaHEHUsI TAHHBIX

3.14

Anroputmel Ha Tpadax. IlocTpoeHme MHUHUMAJIBHOIO OCTOBHOTO JiepeBa
B3BEILIEHHOTO CBSI3HOTO HEOPHUEHTHpPOBaHHOrO rpada. KoimdecTBo pa3zaudHbIX
MyTel MEXIy BepIIMHAMHM OPUEHTHPOBAHHOTO allMKJIMYECKOro rpada. Anroputm

Jenkerpel

3.15

JepeBbs. Peanmuzanus nepeBa ¢ MOMOIIBIO CCBHUIOYHBIX CTPYKTYp. J{BouWuHBIE
(bunapubie) naepeBbs. llocTpoeHue nepeBa s 3aAaHHOTO apU(METHUYECKOTO
BbIpaxkeHUs. PekypcuBHbIE anropuTMbl 00xoja aepesa. Vcnonp3oBaHue cTeka u

ouepenu s 00xo/1a aepeBa

3.16

JlnHamMuuyeckoe MporpaMMHUpPOBAHHUE KaK METOJ PELIECHUs 3a4ad C COXpPaHEHUEM
MIPOMEKYTOUHBIX PE3yJIbTATOB. 3a/aul, pellaeMble C MOMOUIbIO JUHAMHUUYECKOI O
MPOTPAaMMHPOBAHUS: BBIYMCIEHUE PEKYPCUBHBIX (YHKIUH, MOACUET KOIMYECTBA

BapUaHTOB, 3a/la4r OIITUMH3AINH

3.17

[Tonsatue 00 OOBEKTHO-OPUEHTUPOBAHHOM MporpaMMupoBaHu. OOBEKTH U
knaccel. CBOMCTBA U MeTOAbI 00BEKTOB. OOBEKTHO-OPHEHTUPOBAHHBIN aHAIU3.
Pa3zpaboTka mnporpaMM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO IOJXOJA.

Wukaricynsiusi, HacleA0BaHUE, TOTUMOP UM

HupopmaimoHHbIE TEXHOIOTUU

4.1

Anamu3 naHHbiX. OCHOBHBIE 3aJladyll aHallM3a JaHHBIX: IPOTHO3UPOBAHUE,
KjaccuuKanus, KilacTepuszalus, aHauu3 OTKJIOHeHuH. IllocienoBaTenbHOCTD
peleHus 3a/lay aHalIM3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYUCTKA U OLEHKa
KauyecTBa JaHHBIX, BBIOOP U (MJIM) MOCTPOCHHUE MOJIENH, TPpeo0pa3oBaHue JaHHBIX,
BU3yalIM3allysl JaHHBIX, HHTEpIpeTanus pe3ynbraToB. [IporpaMMHubie cpencTBa u
WuTepHeT-cepBUCH 17151 00pa0OTKH U MPEACTaBICHUs JaHHBIX. bonbine naHHble.

MammnaHOe 00yueHue

4.2

AHanmM3 JaHHBIX C IOMOINBIO AJIEKTPOHHBIX TaOiMIl. BhIUUCIEHHE CYMMBI,
CpenHero apu(gpMeTnueckoro, HauOobIIero (HaMMEHbIIIEr0) 3HaYeHUs Tuana3oHa.
Beruucnenne koadduuueHTta KOppermsiuu ABYX psioB JIaHHBIX. [locTpoenue
cToj04aThIX, JMHEHYaThIX M KpyroBbix auarpamm. Iloctpoenue rpadukos
¢byukumii. [Tonbop nuHMM TpeHna, pelieHre 3ajad MporHo3upoBaHus. Pemienue

3aa4 ONTUMHU3allU C MOMOIIBIO SJICKTPOHHBIX Ta6JII/IL[
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4.3

JuckpeTusanus npyu MaTeMaTH4e€CKOM MO EIHPOBAHUH HENPEPBIBHBIX ITPOLIECCOB.
MonenupoBanue  aBWKeHUs. MoaenupoBaHue  OHOJOTMYECKHX  CHUCTEM.
MaremaTuueckue MOJAEIM B 3KOHOMHUKE. BBIUMCIMTENBHBIE JKCIEPUMEHTHI C
monensmu. OOpaboTka pe3yJbTaTOB OSKCIEpUMEHTa. MeToa HauMEHBIINX
kBaapaToB. OIllEHKa YHCIOBBIX TapaMETPOB MOJEIUPYEMBIX OOBEKTOB U

nporueccoB. BoccraHOBIIEHNE 3aBUCMMOCTEH 110 Pe3ysbTaTaM dKCIEpUMEHTa

4.4

BepositTHOCTHBIE MOJICIIH. Metonsl MomnTe-Kapro. NmuranuonHoe

MoaenupoBaHue. CucTeMbl MacCOBOT0 00 CITYKUBAHUS

4.5

Tabnuunble (pensuuoHHbIe) 0a3bl JaHHBIX. Tabmuia — npeacTaBieHue CBEIeHUN
00 omHOTHMIHBIX OOBekTax. Ilome, 3amuch. Kmrou Tabmumel. Pabota ¢ roToBoit
0as3oll maHHbIX. 3anonHeHue 0a3pl AaHHbIX. [louck, copTupoBka M (puibTpanus
JIAHHBIX. 3aIPOCHl Ha BBIOOPKY AaHHBIX. 3alPOCHI ¢ TapaMeTpaMu. Beraucisembie
TMOJIsI B 3apocax.

MHuoroTtabiuynbie 0a3bl TaHHBIX. THIBI CBS3eH MEXIy TaOnumamu. BHeumHwuii

kito4. L{enoctHOCTh 6a3bl JaHHBIX. 3aIPOChl K MHOTOTa0IMUYHBIM 0a3aM JaHHBIX

4.6

TekctoBblii mpoueccop. CpeacTBa MoMcKa U aBTO3aMEHbI B TEKCTOBOM ITPOLIECCOPE.
CTpyKTypupOBaHHbIE TEKCTOBbIE TOKyMeHTbl. CHOCkH, oriaBieHue. lIpaBuna

[IUTHPOBAHMS KCTOYHUKOB U 0opmiieHus: OnbamorpadGuueckux cChUIOK
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