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r.Hosouedokcapck
HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma no uHdopmaTuke (YriiyOJ€HHBIH YPOBEHb) HA YpPOBHE CPEIIHErO
oOmiero obpazoBaHus pazpaboTaHa HAa OCHOBE TpeOOBaHUM K pe3yjibTaTaM OCBOCHUS
OCHOBHOM  00pa3oBaTeNpHOM  MpOrpaMMbl  cpelHero  ofmiero  oOpa3oBaHMUS,
npenactaBieHHbix B @I'OC COO, a Takxke ¢enepanbHON paboyeil MmporpaMmbl
BOCITUTAHUS.

[IporpamMma 1o mHpopMaTHKe HAE€T MPEACTABIECHUE O LIENAX, OOIIeH CTpaTeruu
oOyuyeHusi, BOCIIMTAHUSA U Pa3BUTHUsI OOy4aroUIMXCA CpeACTBaMHM Y4YeOHOIo IpeaMmera
«Mupopmatuka» Ha yriiyOJE€HHOM ypOBHE, YCTAaHABIMBACT 00s3aTENbHOE MPEIMETHOE
coJiep>KaHue, IpelyCMaTpPUBAET €ro CTPYKTYPUPOBAHHME O pa3zeliaM U TeMaM Kypca,
ONpEENsIeT paclpeAesieHue €ro Ino kijaccaM (rogam HM3y4deHHs), NAET NPUMEPHOE
pacnpeseneHrne yueOHbIX 4acoB [0 TEMAaTUUECKUM pa3/iesiaM Kypca U peKOMEHAYEMYIO
(mpuMepHyI0) MOCIEN0BATEIbHOCTh MX HU3YYEHUS C YYETOM MEXKIPEIMETHBIX U
BHYTPHUIPEIMETHBIX CBSI3€d, JIOTMKA y4€OHOTO IpoLecca, BO3PACTHBIX OCOOEHHOCTEH
o0yyJarommxcs.

[Iporpamma 1o uH(MOpPMATHUKE OIpEAessseT KOJIMYECTBEHHbIE M KaueCTBEHHbIC
XapaKTEPUCTUKU y4eOHOro marepuaina s KaKJoro roja HM3y4eHHs, B TOM YHCIIE
JUISL  COJIEP KATEeNIbHOTO HAMOJHEHUS. Pa3HOro BHAA KOHTPOJS (MPOMEXKYTOYHOU
aTTecTalluid OOy4YaroIlMXCsl, BCEPOCCHUICKUX MPOBEPOUYHBIX pPabOT, rocyAapCTBEHHOU
UTOTOBOM  arrectanmu). I[Iporpamma mo wuHbOpMaTHKE SBISETCS  OCHOBOM
JUI. COCTaBJEHMSI AaBTOPCKUX YYEOHBIX TMpOrpaMM M Y4YEOHHMKOB, IOYPOUHOTO
MJIAHUPOBAHUS KypCa YUUTEIEM.

Nudopmartuka B cpennem o611eM 00pa3oBaHUHM OTPAKAECT:

CYUTHOCTh HUH()OPMATUKH KaK HAYYHOUN JTUCLMILTUHBI, U3YYaroIle 3aKOHOMEPHOCTH
NpPOTEKaHUsI W  BO3MOXXHOCTH  aBTOMATH3allMM  HMH(POPMALMOHHBIX MPOLIECCOB
B Pa3JIMYHBIX CHCTEMAX;

OCHOBHBIE 00J1aCTH IPUMEHEHUSI UHPOPMATUKH, TTPEXK]IE BCErO0 MHPOPMALIMOHHBIE
TEXHOJIOTHH, YIPABIECHUE U COLIMAIbHYIO CHEPY;

MEXAUCIUIUIMHAPHBIA ~ Xapakrep  MHQOpMATUKU U HUHPOPMALUOHHOU
NEeSATETbHOCTH.

Kypc uHdopmatuku myiss ypoBHA cpenHero oOmero oOpa3oBaHus SIBISETCA
3aBEpPIIAIOIIAM JTallOM HENpPEephIBHOM MOATOTOBKUA oOOydalIMxcsa B 00iactu
uHPOpPMATUKA ¥ HMH(POPMALMOHHO-KOMMYHHUKALMOHHBIX TEXHOJOTHM, OMHUPAeTCs
Ha Co/Iep KaHHuEe Kypca UH(POPMATUKN YPOBHS OCHOBHOI'O O0IIero 00pa30BaHUs U OIBIT
IOCTOSIHHOTO TPUMEHEHUS] MHPOPMAIIMOHHO-KOMMYHUKALIMOHHBIX TEXHOJIOTUH, NaéT
TEOPETUYECKOE OCMBICIICHHUE, HHTEPIIPETALUIO U 0000IIEHHE ITOTO OIbITA.



Pesynbratel  yrimyOn€HHOTO  ypOBHS ~ HM3yU€HHs  y4yeOHOro  mpeameTa
«MHpopmMaTrkay OpUEHTUPOBAHBI HA TOJYYEHHE KOMIIETEHTHOCTEH IS TIOCIEAYyIOIIeH
npohecCHOHANBPHOM NIeATEIBPHOCTH KaK B paMKax JaHHOW MpeAMETHOM 00JacTH, Tak
U B CMEXHBIX C Hell o0nacTsax. OHU BKJIIOYAIOT B CeOs:

OBJIAJICHUE KIIFOUEBBIMU MOHATUSMU U 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX CTPOMTCS
JlaHHasl TpeIMETHas 00JIacTh, PACIIO3HABAHUE COOTBETCTBYIOIIMX MM MPU3HAKOB H
B3aMMOCBSI3€M, CIOCOOHOCTH JEMOHCTPUPOBATh Pa3IMYHBIE MOJIXOJBI K H3YYEHHIO
SIBIICHUH, XapaKTEPHBIX JJIS1 U3y4aeMOl NMpeMETHON 00IacTu;

YMEHHUE peliaTh TUIIOBBIE MPAKTUYECKHE U TEOPETHUECKHE 3aJlaud, XapaKTEepHbIE
JUTS CTIOJIb30BAaHUS METOIOB M MHCTPYMEHTapUs JAaHHOW MPEeIMETHON 001acTH;

HaJIMYue MPEJCTABICHUN O JaHHOW MPEIMETHOM 00JacTH KaK LEeJOCTHON Teopuu
(COBOKYIHOCTH TEOPHUIi), OCHOBHBIX CBSI3X CO CMEKHBIMH 00JIACTSIMU 3HAHUM.

B pamkax yrayOnéHHOro ypoBHS HU3y4deHUsI WH(GOpPMATHUKU 00eCIeunBaeTCs
LeJICHANPABICHHAs] MOATOTOBKAa OO0y4YaloIIUXCi K MPOAOIHKEHUI0 00pa3oBaHUs
B OpraHuzauusx HOpodeccCHOoHaNbHOro  OOpa3oBaHMsl IO  CHELHUAIBHOCTAM,
HEIOCPEJICTBEHHO CBA3aHHBIM C LHU(PPOBBIMU TEXHOJOTUSMHU, TAKUM KakK MPOrpaMMHas
UHXeHepHs, UuHPOpMalMoHHass  0€30MacHOCTh,  WH(OPMAIMOHHBIE  CHUCTEMBbI
Y TEXHOJIOTUU, MOOWIIbHBIE CUCTEMBI U CETH, OOJIbIIINE JJAHHBIE U MAITMHHOE O0yUYeHUE,
MPOMBIIUICHHBIA ~WMHTEPHET BEIIEW, HWCKYCCTBEHHBIM HWHTEIJIEKT, TEXHOJIOTUU
OecripoBOJHONW  CBA3M, pOOOTOTEXHMKA, KBAaHTOBbIE  TEXHOJIOTMH,  CHUCTEMBbI
pacnpenen€HHOro peecTpa, TEXHOJIOTUH BUPTYAIbHOW U JIOTIOJTHEHHON PEaJbHOCTEM.

OcHoBHas 11e71b U3y4YeHus: yueoHoro npeameta «Mudopmatuka» Ha yriayOonéHHOM
YpPOBHE cpenHero ooOmiero oOpa3oBaHus — oOecnedeHHe MaIbHEHIIEro pa3BUTHS
MH(OPMAIIMOHHBIX KOMIIETEHIIMI 00yYatoerocs, €ro roTOBHOCTH K JKU3HU B YCIOBUAX
pa3BUBaIOIIErocs MHPOPMAIMOHHOTO OOILIEeCTBAa W BO3pacTaloulel KOHKYpEeHLUHU
Ha pbhIHKE Tpynaa. B cBsa3u ¢ »Tum uzyuyenue nHpopmatuku B 10—11 knaccax mOmKHO
00eCIeYnTh:

c(OPMUPOBAHHOCTh MHUPOBO33PEHMS, OCHOBAHHOTO Ha TMOHMMAHMHM POJHU
nHopMaTHKU, UHPOPMAITMOHHBIX U KOMMYHHUKAITMOHHBIX TEXHOJOTUN B COBPEMEHHOM
0OIIIECTBE;

c(hOpMHUPOBAHHOCTH OCHOB JIOTUYECKOTO U ANITOPUTMUYECKOTO MBIIIJICHUS;

c(hOpMHUPOBAHHOCTh YMEHUHN pa3andaTh (PaKkThl U OLICHKHU, CPABHUBAThH OICHOYHbIC
BBIBOJBI, BUAETh HX CBSI3b C KPUTEPUAMU OLECHUBAHUA U CBSI3b KPUTEPUEB
C ompenenéHHOW CHCTeMOW IIEHHOCTEH, MPOBEPATh Ha JOCTOBEPHOCTh M 0000IIATh
uH(pOpMaIHIO;

c(hOpPMHUPOBAHHOCTH TIPEACTABICHUA O BIUSHUU WHOOPMAIIMOHHBIX TEXHOJIOTHIMA
Ha JKHU3Hb 4YeJOBeKa B OOIIECTBE, MOHUMAHUE COLMUAIBLHOTO, SKOHOMHYECKOTO,
MOJIMTUYECKOTO, KYJbTYPHOTO, IOPUINYECKOTO, IPUPOAHOTO, SPrOHOMHUYECKOTO,
METUITMHCKOTO U (PU3HOJIOTUYECKOTO KOHTEKCTOB HH(POPMAITMOHHBIX TEXHOJIOTHH;

OPUHATUE TPABOBBIX W 3TUYECKUX AaCHEKTOB HMH(POPMALMOHHBIX TEXHOJOTHUH,
OCO3HAaHHUE OTBETCTBEHHOCTH JIOJICH, BOBJIECYEHHBIX B CO3JaHHE W HCIIOJIb30BAHUE
MH(OPMAIMOHHBIX CUCTEM, pAaCIpOoCTpaHEeHUE HH(OpMAIINY;



CO3/IaHHE YCJIOBHM JUIsl pa3BUTHs HABBIKOB Y4eOHOH, IPOEKTHOH, Hay4dHO-
UCCIIEIOBAaTENIbCKOM M TBOPYECKOW  JESATENBHOCTH, MOTHBAIMM  O0y4arouIuxcs
K CAMOPa3BUTHIO.

B conepxxanun yueOHoro mnpeamera «WHpopMaTtuka) BBIAEISIOTCA YEThIPE
TEMaTUYECKUX pa3zena.

Pa3nen «ludpoBas rpaMOTHOCTH» MOCBSILIEH BOIIPOCAM YCTPOMCTBA KOMIIBIOTEPOB
U JIpyTUX DJEMEHTOB LM(QPOBOrO OKPYKEHHs, BKIKOYAs KOMIBIOTEPHBIE CETH,
UCIIOJIb30BAHUIO CPEJICTB  OINEpAlMOHHON cucrteMel, pabore B cetu MHTepHer
Y UCIIOJIb30BAaHUIO MHTEPHET-CEPBUCOB, HH(POPMALIMOHHONW 0€3011aCHOCTH.

Paznen «Teopernueckre OCHOBBI MHPOPMATHKW» BKJIIOYAET B CEOSI MOHATUHHBIN
anmapaT  MH(OPMATUKH, BONPOCHl  KOAUPOBAaHUS  UHGMOpPMALUK, HU3MEPEHUs
MH(OPMAIMOHHOTO O00BEMA JaHHBIX, OCHOBBI alNreOpbl JIOTHKM W KOMIIBIOTEPHOTO
MOJIEJINPOBAHUS.

Pasznen «AnropurMsl W IIPOrpaMMHUpPOBAHHUE)»  HANPABICH Ha  Pa3BUTHUE
QITOPUTMHYECKOTO MBIIIIEHUS, Pa3pad0TKy aJfOPUTMOB M OLIEHKY HMX CIIOKHOCTH,
(GopMUpOBaHNHE HABBIKOB pEaJU3allMU IPOrpaMM Ha A3bIKaX MPOrpaMMHUPOBAHUS
BBICOKOT'O YPOBHH.

Paznen «MHpopMallMOHHBIE TEXHOJOTMW» MOCBSMIEH BOMpPOCAM MHPUMEHEHUS
MH(POPMALMOHHBIX TEXHOJIOTUH, pPEaJU30BaHHBIX B TMPUKIAIHBIX POrPAMMHBIX
NPOJAYKTaX M WHTEPHET-CEpBHCAX, B TOM WYHCII€ B 3aJayax aHaiu3a JaHHBIX,
MCIOJIb30BAaHUIO 0a3 TaHHBIX U 3JIEKTPOHHBIX TaOIUIL ISl pELIeHUs IPUKIAIHBIX 3a/ad.

B npuBenéHHoMm panee coxaepxkaHuu ydeOHoro mnpeamera «MHpopMaTukay
KYPCUBOM BBIJICJICHBI JIONOJHUTEIbHBIE TEMBbI, KOTOPhIE HE BXOAST B 00S3aTEIbHYIO
nporpaMmy OOy4Y€HHs, HO MOTYT OBbITh NPEIJIOKEHbl i1 H3YYEHUS OTAEIbHBIM
MOTHBHPOBAHHBIM U CIIOCOOHBIM 00yUaIOLIUMCSI.

YrnyOnéHHbli  ypOBEHb U3Y4YCHUS UH(POPMaTUKU PEKOMEHyeTCs
JUIL  TEXHOJIOTUYECKOTO  mpoduisi,  OpUEHTUPOBAHHOIO HAa  HWHXXECHEPHYIO
U UHQOpPMALMOHHYIO c(depbl AeATEeNbHOCTH. YTIyOJIEHHBIM YpOBEHb H3yUYEHHUS
uHpopMaTUKU  OOECleYrBaeT: TMOJArOTOBKY OOy4YaloIMXCAd, OPHUEHTUPOBAHHBIX
Ha CIEUMAaIbHOCTU B 00J1aCTH MH(POPMAIIMOHHBIX TEXHOJIOTUNA U MH)KEHEPHbIE

CIIELIMAJIbHOCTH, YYaCTHE B POCKTHOM U UCCIEN0BATEIBCKON NESITEIbHOCTH, CBI3AaHHOM
C COBPEMCHHBIMU HAMPABJICHUSMH OTpPACId HWH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTMWA, MOATOTOBKY K YYacTHIO B OJUMOMaAax W caade EauHoro
roCyapCTBEHHOTO dK3aMeHa 10 MHGOPMATHKE.

[TocnenoBaTenbHOCTh U3YyUECHHUSI TEM B Mpejesiax OJHOrO roja OOy4eHHUsS MOXKET
OBITh U3MEHEHA 10 YCMOTPCHUIO YYHTENsS TpPH TMOATOTOBKE paboueill mporpaMMbl
Y TIOYPOYHOTO TIJIAHUPOBAHMUS.

OG6iee ynca0 4acoB, PEKOMEHI0BaHHBIX JJIs M3ydeHus uHdpopmaTtuku — 204 vaca:
B 10 knacce — 102 yaca (3 yaca B Hezemo), B 11 kimacce — 102 yacos (3 yaca B HEJEIIO).



COJEPXAHUE OBYUYEHUA

10 KJIACC

udpoBasi rpaMOTHOCTH

TpeOoBaHUsg TEXHUKH O€30MACHOCTH M TMTMEHBI NMPU paboTe ¢ KOMIBIOTEpAMU U
JPYTUMU KOMITIOHEHTaMU [IU(DPOBOTO OKPYKEHUSI.

[Tpuniunel paboThl KOMITBIOTEPOB M KOMITBIOTEPHBIX CUCTEM. ApXUTEKTypa (HoH
Helimana. [apsapockas apxumexkmypa. ABTOMAaTHYECKOE BBIMOJIHEHUE MPOrPAMMBbI
npoueccopoM. OnepaTuBHas, IOCTOSIHHAS U TOJITOBpEMEHHAas naMATb. OOMEH TaHHBIMU
C mOMOIIbI0 KH. KOHTpOosuIepsl BHEMIHUX YCTPOUCTB. [IpsAMON AOCTYII K HaMATH.

OCHOBHBIE TEHACHUMU Pa3BUTUA KOMIIBIOTEPHBIX TexHojoruu. [lapaienpHbie
BbIUHCIICHUA. MHoromnpoueccopusie cuctembl. CyrnepkoMibroTepsl. PacripenenéHnbie
BBIYUCIIUTEIbHBIE CUCTEMBI U 00paboTka OONbIIMX AaHHBIX. MoOWIbHBIE TU(POBHIE
YCTPOWCTBA W HMX pOJb B KOMMYHHKAalUWsX. BCTpOe€HHbIE  KOMIIBIOTEPHI.
MukpokoHTpoJsuiepbl. POOOTH3HpOBaHHBIE MPOU3BOJCTBA.

[IporpamMHOe oOecrieueHre KOMITBIOTEPOB W KOMIBIOTEPHBIX CHUCTEM. Buabl
IporpaMMHOro obecnedeHuss W UX HazHadyeHue. (OCOOEHHOCTH MPOTPaMMHOIO
oOecrieyeHus: MOOWIBbHBIX ycTpoicTB. [lapannensHoe nmporpammupoBanue. CUCTEMHOE
nporpaMmHoe  oOecriedeHre. OnepallMOHHbIE CUCTeMBbL. YTWIUTHL. JlpailBepsl
ycTpoicTB. MHCTAIISAIUS U ACMHCTAILISALMS IPOTPAMMHOTO 00€CTIEYEHU .

QaitnoBble cucteMbl. [IpuHIMOBI  pa3MmelieHdss W WMMEHOBaHUA  (ailjioB
B oJroBpeMeHHo namartu. [llabnonsl Ay onucanus rpyni (haisos.

[Iporpammuoe oOecneueHue. JIuieH3UpOBaHUE MPOrPAMMHOIO OOECIICUEHUS
u uudpoBbeIXx pecypcoB. [IpompuerapHoe u cBOOOJHOE MPOrpaMMHOE OOecleYeHUeE.
KoMMepueckoe 1 HEKOMMEPYECKOE HCIOIb30BaHUE MMPOTrPaMMHOTO OOecreYeHus
U UUPpoBbIX pecypcoB. OTBETCTBEHHOCTb, YCTAaHABIMBAEMas 3aKOHOJATEIbCTBOM
Poccuiickoit  @enepauuy  3a  HENPABOMEPHOE  MCIOJIB30BAHHE  MPOrPAMMHOIO
oOecrieueHus: U HU(PPOBBIX PECYPCOB.

[IpyHIMOBI TOCTPOEHHS W amnmnapaTHbIE KOMIIOHEHTBI KOMIBIOTEPHBIX CETEM.
Cerebie mpotokoiibl. Cetb MHTEpHET. Anpecanus B cetu MIHTepHeT. [IpoTokonsl cTeka
TCP/IP. Cuctema 1OMEHHBIX UMEH.

Paznenenue |P-cetu Ha monacetn ¢ momouipio Macok mnozcereil. CereBoe
agMuHHACTpUpoBaHue. [lomydeHue HaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEPA.
[IpoBepka HaiMuus CBA3M C y37I0M ceTh. OnpeneneHue MapuipyTa JBUKEHUS
ITAKETOB.

Bunsr JIeSTEIbHOCTH B ceTu HNnTepner. CepBuchl HNuTepHerTa.
['eonndpopmarmonspie cucTeMbl. ['€0JOKallMOHHBIE CEPBUCHI PEATBHOIO BPEMEHHU
(Hampumep, JoKalMs MOOWIBHBIX  Tele(OHOB, OIpEeNelIeHHEe 3arpyKeHHOCTU
aBTOMAarucTpaseil), ”HTEPHET-TOProBIIsL, OpOHUPOBAaHUE OUIIETOB U TOCTHUHHII.



l'ocynapcTBeHHBIE 3IEKTPOHHBIE CEepBUCHI W yciayrd. ColualbHbIE CETH —
OopraHu3aiys KOJUICKTUBHOTO B3aMMOJICUCTBUSI U OOMeHa JAaHHbIMU. CeTeBOU ITHKET:
npaBuia ToBeAeHUs B KuOepmpocTpaHcTBe. [IpoOirema MOMIMHHOCTH MOITYYEHHOM
uHpopmaruu. OTKpeITEIE 00pa30BaTEIbHbBIE PECYPCHI.

TexHOreHHbIE W HSKOHOMHYECKHE YIPO3bl, CBA3AaHHBIE C HCIOJIb30BAHHEM
MH()OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX ~ TeXHOJOrui. OOmme npoOieMbl 3allUThI
uHdopmauu 1 UHPoOpMaMOHHOW Oe3omacHocTH. CpencTBa 3amUThl MHGOPMAIUH
B KOMIIbIOTE€pPAX, KOMIBIOTEPHBIX CETAX W aBTOMATHU3UPOBAHHBIX MH(OPMAIIMOHHBIX
cuctemax. IIpaBoBoe obOecrneueHre MHGOPMAIIMOHHONW O€30MACHOCTU. DIeKMPOHHAS
yugpposas noonucs, cepmupuyuposantvle caimsl U OOKYMeHmul.

[IpenoTBpalieHre HeCaHKIIMOHUPOBAHHOTO JIOCTYTA K TUYHOU KOH(PUICHIIMATIBHON
uH(pOpMaIUK, XpaHsIIecs Ha TEPCOHAIBHOM KOMIBIOTEPE, MOOUIIBHBIX YCTPONCTBAX.
BpenonocHoe mporpammHoe obecriedeHre U crocoObl 00pbObI ¢ HUM. AHTUBUPYCHBIE
nporpammbl. OpraHuzaius JUYHOTO apxuBa uH(opmaiuu. PesepBHOE KonuUpoBaHUE.
[TaponbHas 3amuTa apXuBa.

[udpoBanue nanubix. CuMMeTpudHble U HecuMMeTpuuHble WHUGPHL [udpsr
npoctoit 3amensl. ludp esapsa. [ludp Buxenepa. Anropurm mmdpoBanus RSA.
Cmeeanoepaghus.

Teopernyeckne 0CHOBBI HHPOPMATHKH

Wudopmanus, nanHele u 3HaHus. MHpopManumoHHbIE Mpoliecchl B TPUPO/IE,
TEXHHUKE U 0OILECTBE.

HemnpepblBHbIE ¥ JIUCKPETHBIE BEIMYMHBI M  curHanbl. HeoO0XxoamMocTh
JTUCKpEeTH3aluy HHGOpMaIUU, IpeTHa3HAYCHHOMN JIJIs1 XpaHEHUs, TIepeladyu 1 00pabOTKU
B U(POBBIX CUCTEMAX.

JIBonuHOE KOMpoBaHKe. PaBHOMEPHBIE U HEPAaBHOMEPHBIE KOMBIL. [[eKonpoBanue
COOOIICHM, 3alMCaHHBIX C MOMOILIBIO HEPAaBHOMEPHBIX KOAOB. YcioBue @DaHo.
[locTpoeHne OIHO3HAYHO  JIEKOJMPYEMBIX  KOJOB  C  TIOMOLIBIO  JepeBa.
I'pagh An.A. Mapkosa. Enunuiibpl u3MepeHusi KoJinyecTBa MHPpopMannu. As(aBUTHBIMI
MOJIXO/1 K OLIEHKE KOJIMYeCTBa MH(POPMALIUH.

Cucrembl cumcienus. Pa3épHyras 3amuch ULEAbIX W JAPOOHBIX YHCEN
B TMO3UIMOHHON cucteMe cuuciieHus. CBONCTBa MO3WLIMOHHON 3allMCU YHUCIA:
KOJIMYECTBO LU(p B 3amucH, NMpPU3HAK JEIMMOCTA YHUCIAa HAa OCHOBAaHUE CHUCTEMBI
CUMCIICHUA. AJITOPUTM IMepeBoa IEJOro uucia u3 P-U4HOW CUCTEMBI CUMCICHUS
B JIECATUYHYIO. AJITOpUTM TMepeBofa KOHEYHOW P-u4HOW ApoOu B AECATHUHYIO.
ANTOpPUTM MepeBoJia LENOro Yucia M3 JEeCATUYHOM CHCTeMbl CUMCIIeHUs B P-nunyro.
[lepeBox KOHE4YHOW necATHYHON ApoOou B P-uunyro. J[BowuHas, BocbMepHUYHAs H
HIECTHAALIATEpUYHAsl CUCTEMbl CYMCIICHHS, CBA3b MEXIy HHUMH. ApudMeTuyeckue
orepalyy B MO3UIMOHHBIX CUCTEMAaX CUHMCIICHUS. Tpouunas ypagHoseuleHHas cucmema
cuucnenus. [[gouuno-oecaimuynas cucmema CyucieHus.

Konuposanne tekctoB. KomupoBka ASCII. OnnoOaiiTHbie KoaupoBku. CTaHaapT
UNICODE. Koauposka UTF-8. Onpenenenue HHPOPMAITMOHHOTO 00BEMA TEKCTOBBIX
COOOIIEHUH.



KonupoBanne nzobpakenuii. OueHka uHOOPMAIIMOHHOTO 00bEMa rpaduuecKux
JIAHHBIX MPY 33JIaHHBIX Pa3pEIICHUH U IITyOnHE KOJAUPOBaHUS 1[BeTa. [[BeTOBBIE MOIEH.
Bekroprnoe komupoBanue. dopmarbl rpaduyeckux QaiinoB. TpéxmepHas rpaduka.
®pakranbHas rpaduka.

KonupoBanue 3Byka. Onenka uHGOpPMAIMOHHOTO O00BEMA 3BYKOBBIX JaHHBIX
P 33JJaHHBIX YACTOTE IUCKPETU3AMU U PA3PATHOCTH KOJIUPOBAHUS.

Anrebpa noruku. Ilonsarue Bhicka3piBaHMs. BbIckasbiBaTenbHbIE  (HOPMBI
(npenukatsl). KBaHTOPBI CyllI€CTBOBaHUS U BCEOOIIIHOCTH.

Jlornueckue omnepamuu. TaOmuibl WCTUHHOCTH. JIOTWYECKHE BBIPAKCHHS.
Jlormueckue ToxkaecTBa. JloKa3aTeNbCTBO JIOTUYECKUX TOXKAECTB C MOMOINBIO TaOIHIL
MCTUHHOCTH. JIOTHYeCKHe onepanyy 1 onepauui HaJl MHOKECTBAMMU.

3akoHBl anreOphl JIOTMKW. OKBUBAJICHTHBIE MPEOOpa30oBaHUs  JIOTUYECKHUX
BbIpakeHUU. Jlornueckne ypaBHEHUS U CUCTEMBI YPAaBHEHUM.

Jlornyeckue QyHKIUMU. 3aBUCUMOCTh KOJMYECTBA BO3MOXKHBIX JIOTUYECKUX
GyHKIMIA OT KOJIMYECTBa apryMeHTOB. [loHbIe cucTEeMBbI IOTHUECKUX (QYHKIIUM.

Kanonuueckue ¢popmbl moruueckux BblipakeHUN. CoBEpIlICHHbIC TU3bIOHKTUBHbBIC
U KOHBIOHKTHBHBIE HOPMAJIbHBIE (POPMBI, AITOPUTMBI MX MOCTPOEHUS MO TabiuUIe
MCTUHHOCTH.

Jlormyeckue 5HIEMEHTHI B cocTaBe KowmImbiotepa. Tpurrep. Cymmarop.
Mmuoropa3psiauablii  cymmarop. IloctpoeHne cxeM Ha  JIOTHYECKHX — DJIEMEHTax
[0 3aJaHHOMY JIOTUYECKOMY BBIPAKEHUIO. 3alliCh JIOTHYECKOTO  BBIPAXKECHUS
0 JIOTHYECKON cxeme. Mukpocxemul u mexHoN02Us UX Npou3800Ccmad.

[IpencraBieHune HENbIX YACEN B MAMATH KOMIIbIOTEPA. OrpaHUYEHHOCTD JUaIa3oHa
YyCcesl MPU OrPaHUYEHUN KOJWYecTBa pas3psaoB. llepenosiHeHHe pas3psiAHON CETKH.
be33HakoBbIe M 3HAKOBEIC AaHHBIC. 3HAKOBBIM OWUT. [|BOMYHBIM JTOMOJHHUTEIBHBINA KOJI
OTPULIATEIIbHBIX YHACEI.

[lobutoBble  jormyeckue onepauuu. Jlornueckuii, apudpmeTnyeckuii U
nukindeckuit cipuru. [ludpoBanue ¢ moMOIIbIO MTOOGUTOBOM ONIEPAIINH «UCKITIOUAIOIIIEE
NJIN».

[IpencraBiieHre BEIIECTBEHHBIX YKCENI B MaMATH KOMIIbIOTEpA. 3Hayallas 4acThb
W TOpSNOK uucia. Jluama3oH 3HAYeHW BEMIECTBEHHBIX uwncen. [IpoGiembl
XpaHEHUSI BEUIECTBEHHBIX YMCEJ, CBSI3aHHBIE C OTPAHUYECHHEM KOJIMYECTBA PAa3psJIOB.
BrimontHeHne omeparii ¢ BEIIECTBEHHBIMH ~ YHCJIAMU, HAKOIUIGHHE  ONIMOOK
IIPY BBIYUCIIEHUSIX.

AJITOPUTMBI U IPOTPAMMUPOBAHHUE

Onpenenenre BO3MOXKHBIX PE3YJIbTATOB PaOOTHl MPOCTEUIIUX —aJTOPUTMOB
yIpaBJICHUS UCTIOTHUTESIMU U BEIYUCIUTEIBHBIX alTOPUTMOB. OnpeiesieHue UCXOTHBIX
JAHHBIX, TIPU KOTOPBIX AJITOPUTM MOXET JaTh TPEOYEeMbIH Pe3yJIbTar.

Oranbel pemieHus 3aaad  Ha KoMIbioTepe. HCTpyMeHTanbHbBIE CpENCTBA:
TPAHCISTOP, OTJIATYUK, MPOPUIUPOBIIMK. KOMIUISAIUSA U UHTEpHpETAlrs TPOrPaMM.
BupTtyanbHble MallIUHBI.



WuTerpupoBanHas  cpeaa  pa3paboTKU.  Meroabl  OTIAAKM — [POrPAMM.
Hcnonb3oBaHue TpacCUpOBOYHBIX Tabmuu. Otnagouynblii  BeiBoA. [lomarosoe
BBITIOJIHEHNE ITpOTrpaMMbl. Toukn octaHoBa. [IpocMOTp 3HaYEHUI NTEPEMEHHBIX.

SI3pik  mporpammupoBanus  (Python, Java, C++, C#). Tumel gaHHBIX:
LIEJIOYMCIICHHBIC, BEIECTBEHHBIC, CUMBOJIbHBIC, Jorudyeckue. BersieHunsa. CilioxHbIE
ycioBus. Ilukibl ¢ ycnoBueM. llukisl mo nepemMeHHOW. B3ammo3aMeHseMOCTb
pa3IUYHBIX BUIOB UKIOB. MHBapuaHT 1ukia. CoCTaBI€HHE UUKIIA C UCIOIb30BAHUEM
3apaHee ONpeeIEHHOrO MHBapUaHTa [IUKIIA.

JlokyMeHTHpOBaHuEe mnporpamMm. HMcnons3oBanme kommeHTapues. Iloaroroska
OMMCAHMS IPOrPaMMbl U MHCTPYKIIUU JJIS [TOJIb30BATENS.

AnroputMbel  00pa0OTKM HaTypalbHBIX YHCEJ, 3alUMCAHHBIX B MO3MLHUOHHBIX
CUCTEMax CUMCJICHUA: pa30MeHHe 3alliCu 4uciaa Ha  OTACNbHble  LUDPHL,
HAaXOXXJEHUE CYMMbl U MPOU3BEACHHS LHUPpP, HAXOKICHUE MAKCUMAJIbHON
(MUHUMAaBHOW) UG PHI.

HaxoxJeHne Bcex IPOCTBIX YHMCEN B 3aJaHHOM Jauana3oHe. lIpencrasiieHne
yycia B BHUJE HAOOpa MPOCTBIX COMHOXUTENEH. ANTrOpUTM OBICTPOTO BO3BEIACHMUS
B CTEIIEHb.

OOpaboTka naHHBIX, XpaHsAmuxcs B ¢ainax. TekcToBele W JBOUYHbBIC
Gaiinel. daitnioBble TIepeMeHHbIe ((aiinoBeie ykazartenu). Utenue u3 (aitna. 3anuch
B (haii.

Pa3Ouenue 3amaum Ha mopnzagaud. llogmporpammsel (mpouenypbl U (QYHKIUH).
Pexypcus. PexypcuBHble 00beKThI ((hpakTainsl). PekypcuBHbIe poueaypbl 1 QyHKIUY.
Hcnonb3oBaHue CTEKA JUIsl OPraHU3alUU PEKYPCUBHBIX BBI30BOB.

Hcnonp3oBaHue  cTaHAAPTHOW  OMOMMOTEKM  sI3bIKa  IIPOrPaMMHPOBAHUS.
[ToaxntoueHne OMOIMOTEK MOANPOrpPaMM CTOPOHHHMX MPOM3BOAUTENEeH. MOaylbHbIN
IPUHIUI OCTPOEHUS IPOIPAMM.

UYucnennple MeToabl. TOouHOE W MPUOMMKEHHOE pelieHus 3anadyu. YucieHHbIe
METO/bl PELICHUs YypaBHEHUH: MeToJx nepedopa, METOJA TMOJOBUHHOTO JIEJICHUS.
[TpubnmxE€HHOE BBIUKCICHHE JJIMH KPUBBIX. BbIunciaenue miomaaeii puryp ¢ noMoIpko
YUCJIEHHBIX METOAO0B (METOJ NPSIMOYTOJBHUKOB, MeToA Tpanenuil). ITouck makcnmyma
(MuHUMYMa) (PYHKIIUU OJTHON MEPEeMEHHON METOI0M MOJIOBUHHOIO JIEICHHUS.

OOpaboTKka  CHMBOJBHBIX  JaHHBIX. Bcrpoennsie  QyHkmmm - s3bIKa
MPOrpaMMHUPOBaHUsL IJIE OOpabOTKHM CHUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKU
CUMBOJIBHBIX CTPOK: MOJCYET KOJMYECTBA TMOSBICHUNA CHUMBOJIA B CTPOKE, pa3OHeHHe
CTPOKH Ha CJI0Ba MO NPOOETHbHBIM CUMBOJIaM, MIOMCK MOJICTPOKHA BHYTPU JAHHOM CTPOKH,
3aMeHa HalJIeHHOW MOJACTPOKM Ha APYTYIO0 CTPOKY. ['eHepaiust Bcex CIOB B HEKOTOPOM
anaBuTe, yNOBIETBOPSIOUIMX 3aJaHHBIM orpaHudeHusM. lIpeoOpa3zoBanue umncia
B CUMBOJIbHYIO CTPOKY M OOPaTHO.

MaccuBel ¥ TOCIEAOBATENbHOCTH  YHCel.  Boluncienue  0000MmEHHBIX
XapaKTEPUCTHUK 3JIEMEHTOB MACCHBA WUJIM YHUCIOBOM IMOCIEAOBATEIBHOCTH (CYMMBI,



MPOU3BEJCHUS, CpPEAHEro apu(pMeTHuecKoro, MHUHUMAIBHOTO M MaKCHUMAaJIbHOIO
AJIEMEHTOB, KOJMYECTBA JJIEMEHTOB, VYAOBJIETBOPSIOIIMX 33aJaHHOMY YCIIOBHIO).
JInHeWHbIM NONUCK 3aJaHHOTO 3HAYEHUS B MACCUBE.

CopTtupoBka oOAHOMEpHOTO MaccuBa. [IpocThie METONbI COPTUPOBKH (METOJ
my3bIpbka, METOJ BbIOOpa, cCOpTUpOBKa BcTaBkamu). CopTupoBKa ciusiHueM. beictpas
coptupoBka maccuBa (anroput™m QuickSort). J[BOMYHBIN MOMCK B OTCOPTUPOBAHHOM
MacCHUBe.

JIBymMepHBIE MAacCCUBBI (MATPULbI). AATOPUTMBI 0OPAOOTKH IBYMEPHBIX MACCUBOB:
3aMoJHEHUE IBYMEPHOTO YKCIOBOIO MAaCCUBA M0 33JJaHHBIM MpPaBHIIaM, MMOUCK AJIEMEHTa
B JIBYMEPHOM MAacCHBE, BBIYUCJIEHHME MaKCUMyma (MUHHMYMa) U CyMMbI 3JIEMEHTOB
JBYMEPHOIO MaccHBa, II€pECTaHOBKa CTPOK U CTOJOLIOB JBYMEPHOTO MAacCHBa.
Paspabomka npoepamm ons pewenus npocmeix 3a0auw awanuza Ooaunwvix (ouucmka
OaHHBIX, KIACCUDUKayUs, aHAIU3 OMKIOHEHUIL).

NupopmanuoHHbIe TEXHOJIOTHU

TexctoBblii mponeccop. PenakrupoBanne u ¢opmarupoanue. IIposepka
ophorpadun u rpammariku. CpeAcTBa MOKMCKA U ABTO3aMEHbI B TEKCTOBOM IPOIIECCOPE.
Hcnonb3oBanue cruieil. CTpyKTypUpOBaHHBIE TEKCTOBBIE JOKYMEHThl. CHOCKH,
ornasieHue. KomnektuBHas pabora ¢ JOKyMeHTaMu. MIHCTpYMEHTBI peleH3upOBaHUs
B TEKCTOBBIX mporeccopax. OO6nauneie cepBuchl. [lemoBas mnepenucka. Pedepar.
[IpaBuna 1UTUPOBAHMS HCTOYHUKOB U OQGOpMIIECHUS OUOIMOrpaPUUECKUX CCHUIOK.
Odopmienue cnucka JUTEpaTypbl. 3HAKOMCTBO C KOMITBIOTEPHOM BEPCTKOW TEKCTA.
TexHuueckue cpencTa BBoja TekcTa. CrieliMaan3upoBaHHbIE CPEICTBA PEAAKTUPOBAHUS
MaTEeMaTUYECKUX TEKCTOB.

Ananu3 naHHbiX. OCHOBHBIE 33/laud aHallM3a JIaHHBIX: IPOTHO3UPOBAHME,
KJaccu(ukanus, KiacTepusalus, aHaliu3 OTKIOHEeHUH. [locnenoBaTenbHOCTh peleHus
3a]]a4 aHaJIM3a JaHHBIX: cOOp MEPBUYHBIX JIaHHBIX, OUMCTKA U OIICHKA KaueCTBa JIaHHBIX,
BBIOOp W/WJIM TIOCTPOCHUE MOJENH, MPEeoO0pa30BaHUE JTaHHBIX, BU3YaJIU3aLMs JAHHBIX,
UHTEpHpeTauus pe3yiapTaToB. IIporpammHubie  cpeiacTBa U HMHTEPHET-CEPBUCHI
JUIsi 00paOOTKM M MPENCTaBICHUSI JaHHBIX. bonbime manHblie. MammHHOE O0yYEHHE.
Humennexmyanvuulii ananus OaHHUbIX.

AHanmu3 1aHHBIX C TOMOILBIO AIEKTPOHHBIX Ta0uLl. Bborunciienne cyMMBbl, CpeHETro
apumeTryeckoro, HaubOIbIIEro (HAMMEHBIIIET0) 3HAaUeHHsI Auana3oHa. Berumcienue
kod(pdunreHTa KoOppensuu JABYX psAAoB  AaHHBIX. [locTpoeHue cTosOUaThIX,
JMHENYaThIX U KpyroBeix auarpamm. [loctpoenue rpadukos pynkmuii. [logdop nuHum
TpeHAA, pelIeHUEe 3a7a4 POTHO3UPOBAHU.

YuclieHHOE pelieHue ypaBHEHU ¢ MOMOIIBI0 oAbopa napamerpa. OnTuMusaius
KaK T[IOMCK HAWIy4lllero pemieHusi B 3aJaHHbIX YychoBusix. lleneBas ¢yHkuus,
orpannyeHus. JlokanpHble U TI00aTbHBI MUHUMYMBI 1IefieBOM (pyHkuuu. Perienue
3aJlay ONTUMU3ALMHU C TOMOILBIO 3JIEKTPOHHBIX TaOJIHII.



11 KJIACC

Teopernueckue 0CHOBBI HHPOPMATHKH

Teopetnueckue mMOAXOABI K OICHKE KoJWdecTBa HWHGOpManuu. 3aKoH
anmutuBHOCTH HHpopMmarmu. Dopmyna Xaprim. HWabopmanus U BEpOSITHOCTD.
®opmyia lllennona.

AnroputMmsl cxxatus naHHbeiX. AnroputM RLE. Anroputm Xaddmana. Anroputm
LZW. Aaroputmsl cxaTusi JaHHBIX C MOTEPSIMU. Y MEHbIIICHUE TTyOHHBI KOJUPOBAHUS
nsera. OcHOBHBIE UaeH anroputMmoB cxatust JPEG, MP3.

Ckopocth  mepenauu JTAHHBIX. 3aBUCUMOCTh BPEMEHHU nepeaadu
0T MH(OPMALMOHHOTO 00bEMa NaHHBIX M XapaKTEPUCTUK KaHajla CBA3M. [IpuymHbI
BO3HMKHOBEHUS OIIMOOK MpH nepeaade JaHHbIX. Kosbl, mo3Bosstonie oOHapyKUBaTh U
UCIIPaBJIATh OIIMOKH, BO3HUKAIOIIME IMPHU Mepenaye AaHHbIX. PaccTossHue X3MMuUHTA.
Koauposanue ¢ noBropenrem 0utoB. Kojapl XaMMuHra.

Cucrembl. KomnoHeHTsl crucTeMbl M MX B3auMojencTBUEe. CHCTEMHBIM 3 QeKT.
VYnpasnenue kak HHPOpMAITMOHHBIN nporiecc. OOpaTHasi CBS3b.

Mopnenmn u wmogmenuposanue. lLlens monenupoBanus. COOTBETCTBHE MOJAEIN
MOJIECIIUPYEMOMY OOBEKTY WM IIpoleccy, Lenau MopaenupoBaHus. Ddopmanuzanus
NPUKIIAJAHBIX 3a7a4.

[IpencraBieHue pe3ynbTaToB MOJAETUPOBAHUS B BHUJE, YIIOOHOM IJil BOCIIPHUSTHS
yesioBekoM. ['padudeckoe npeacTaBiIeHUE TaHHBIX (CXEMbl, TAOJIUIIbI, TPA(QUKH).

I'padsr. OcHoBHbIe IOHATHS. Buabl rpados. Onucanue rpadoB ¢ TOMOIIBI0 MATPHII
CMEXHOCTH, BECOBBIX MATPHL, CIIMCKOB CMEKHOCTH. PellleHne anropuTMUYeCKUX 3a1ad,
CBSI3aHHBIX C aHAIU30M TpadoB (MOCTPOEHUE ONTUMAIBHOTO MYyTH MEXAY BEpIIMHAMHU
rpada, ompeneseHUWE  KOJMYECTBA  PA3NIMYHBIX IMyTEeHd  MEXAy BepLIMHAMU
OPUEHTHUPOBAHHOTO AIMKINYECKOTO rpada).

HlepeBbs. bunapnoe paepeBo. JlepeBbss momcka. CrmocoObl 00xojma Jepesa.
[IpencraBnenne apugMeTHIECKUX BHIPAKEHUI B BUJIE IepeBa. J{UCKpETHBIE UTPBI IBYX
UTPOKOB ¢ MoHoU nHpopmanueit. [loctpoenue aepesa nepedopa BapuaHTOB, OMMCAHUE
CTpaTeTuu Urpbl B TAOJIUYHON (opMe. BBIUIpHIIHBIE U MPOUTPHILIHBIE MO3UIUU.
BbIurphlliHbie CTpaTeruu.

CpenctBa HMCKYCCTBEHHOro HHTesUiekTa. (CepBHCHI MAIIMHHOTO — IE€pEBOAA
U pacro3HaBaHus ycTHouM peun. KornutuBHbIe cepBuchl. MneHTudukanus v mMOUCK
n300pakeHnid, pacrno3HaBanue Jyuil. CamooOywaromuecs cUCTeMBbl. MCKyCCTBEHHBIN
MHTEUVIEKT B KOMIBIOTEPHBIX Wrpax. Vcrnosb30BaHMe METOAOB HMCKYCCTBEHHOTO
UHTEJJIEKTa B OO0ydarommx cucremax. lcrnonb3oBaHHe METOJOB HMCKYCCTBEHHOTO
WHTEUIEKTa B poOoTorexHuke. MHrepHer Bemieid. IlepcmexkTuBbl  pa3BUTHS
KOMITBIOTEPHBIX HHTEJUIEKTyalIbHBIX cucTeM. HelipoHHbIE ceTu.

AJITOPUTMBI U IPOrPAMMUPOBAHHUE
Q®opmanuzanus NOHATUA anroputMma. MammHa TerOpuHra Kak yHHBEpCajbHas
Mozenb Beiunciaenui. Tesuc Yépua—Twropunra. Mawuna I[locma. Hopmanvhole



aneopugmoel Maproea. Aneopummuuecku Hepaspewiumvle 3aoauu. 3aoaua ocmauosa.
Hesozmooicnocmv asmomamuueckoti omaaoku npoepamm.

OneHka clI0)KHOCTH BhIYUCIICHH. Bpems paboThl 1 00bEM HCTIOIB3YEMON NTAMSITH,
UX 3aBUCHUMOCTb OT pa3Mepa UCXOJHBIX JTaHHbIX. OLIEHKa aCUMITOTHYECKOW CI0KHOCTH
JITOPUTMOB. AJNTOPUTMBI TOJMHOMHUATIBHOU CJOXKHOCTU. [lepeGopHbIe anrOpUTMBI.
[IpuMepsbl pa3InyHbIX aITOPUTMOB PELLIEHUS OAHOW 3a1a4l, KOTOPbIE UMEIOT PA3JINYHYIO
CJIOKHOCTb.

ITorck MpOCTBIX YKCE B 3aJJaHHOM JUAIa30HE C MOMOILIBIO aJrOpUTMa «PELIETO
OpaTtocdeHnay.

MHuoropa3psiHbie eble YHCIa, 331a4d JTMHHON apu(METHKH.

CrnoBapu (accouuMaTUBHBIE MAaCCUBBI, 0TOOpaxxeHus1). Xau-rabnuipl. [loctpoenue
aJ(paBUTHO-4aCTOTHOT'O CJIOBAps JIIs 33JaHHOTO TEKCTA.

Ananuz mexcma na ecmecmeenHoM A3vike. Buvloenenue nocnedosamenvrhocmeii
no wiabnony. Peeynapuvie evipaxcenus. Yacmommuwiti ananus.

Crexu. AHaIW3 MNOPaBUIBHOCTH CKOOOYHOTO  BBIpaKEHHsS.  Brluncnenue
apu(PMETUUECKOTO BBIPAKEHNUS, 3alICAHHOTO B MOCT(HUKCHOUN opMe.

Ouepenn. Mcnionp30BaHKe OUEpEIN U1 BPEMEHHOTO XPAHEHHUSI TAaHHBIX.

Cesaznvle cnucku. Peanuzayus cmeka u ouepeou ¢ nOMOWbIO C8A3HbIX CNUCKOS.

Anroputmbl Ha rpadax. [locTpoeHne MHMHHMMAaIBbHOTO OCTOBHOIO JI€peBa
B3BCILICHHOTO CBSI3HOTO HEOpUEHTHUpOBaHHOTO rpada. Ob6xo0 ecpaga 6 2nyouny.
Ob6x00 epagha 6  wupuny. KomuuectBo  pasnuuHbIX — myTed  MEXIy
BEpPIIMHAMM OPUEHTUPOBAHHOTO alUKiInydeckoro rpada. AmnroputMm JIeHKCTpBHI.
Aneopumm Dnovoa—Yopwanna.

HepeBps. Peanmuszanms nepeBa ¢ NOMOLIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(Ounapubie) naepeBbs. IlocTpoeHue nepeBa s 3aJaHHOrO  apU(PMETUUYECKOTO
BbIpaKEHUs. PekypcuBHBIE alropuTMbl oOxona jaepeBa. lMcmosb3oBaHUE CTEKa U
ouepenu 11 00Xo/a AepeBna.

JluHaMu4yecKkoe MpOorpaMMHUPOBAHUE KAK METOJ PELICHMs 3a1ad C COXPaHEHHEM
IIPOMEKYTOUHBIX PE3YJbTATOB. 3aJayd, PEIIAaeMble C IOMOIIBIO JHUHAMHYECKOIO
NPOrpaMMUPOBAHMS: BBIUMCICHUE PEKYPCUBHBIX (DYHKIMHI, MOACUET KOJIMYECTBA
BAapUAHTOB, 33J]a4M ONTUMHU3AIUH.

[Tonsitue 00 OOBEKTHO-OPHEHTHPOBAHHOM  MporpaMMupoBaHuu. OOBEKTHI
u kiaccel. CBoiicTBa M MeTolbl 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIA aHAIIU3.
Pa3paboTka mnporpaMM Ha  OCHOBE  OOBEKTHO-OPUEHTHUPOBAHHOIO  MOJAXOJA.
Wukancynsuus, HacaeA0BaHUe, MOTUMOPPU3M.

Cpensl  ObicTpodi  pa3pabotrku mporpamm. IlpoextupoBanue uHTEpdeiica
noJsib3oBaTesl. Vcnonap30BaHue TOTOBBIX YIPABISAEMbBIX 3JIEMEHTOB [JISl TOCTPOECHUS
uHTepderica.

0O0630p A3bIKOB IporpamMmmupoBanus. [loHsATHE 0 MapagurMax NporpaMMHpPOBAHHUSL.
H3yuenue 6mopoco A3vika npocpamMmupos8aHusl.



NudopManuoHHbIE TEXHOJIOTUH

OTanbel KOMIBIOTEPHO-MAaTEMATHYECKOTO MOJEIUPOBAHUA: INOCTAHOBKA 3aJayH,
pa3paboTka MOJENH, TECTUPOBAHWE MOJIEIH, KOMIIBIOTEPHBIH SKCIEPUMEHT, aHaJu3
pe3yJIbTaTOB MOJICIIUPOBAHHS.

JluckpeTtu3zanus Ipyu MaTEMAaTHYECKOM MOAEITUPOBAHUHN HENIPEPBIBHBIX IPOLIECCOB.
MopenupoBanue JBH>KCHUSL. MopenupoBanue OMOJIOTUYECKUX CHCTEM.
MaremaTuyeckre MOJEIN B SKOHOMHKE. BBIYMCINTENBHBIE SKCIIEPUMEHTBI C MOJEIISIMH.

O6paboTKa pe3yiabTaTOB IKCIIEPUMEHTa. MeTo] HaMMEeHbIIHNX KBajpaToB. OeHka

YHCJIOBBIX MapaMEeTPOB MOACIHUPYEMBIX O0OBEKTOB M MpoleccoB. BoccTaHoBieHue
3aBUCUMOCTEM MO pe3yJIbTaTaM 3KCIIEPUMEHTA.

BepostHOCTHBIE MOJIEIIH. Mertonpr Momnte-Kapio. Nmuranmonnoe
MozenupoBanue. CHUCTEMbl MAaCCOBOTO OOCITYKUBAHMUS.

Tabnuunsie (pensiiimoHHbIC) 0a3bl NaHHBIX. Tabmua — npejcTaBiIeHUE CBEICHUN
00 ogHOTHIHEIX 0OBekTaX. Ilome, 3ammch. Kirou tabnunpel. Pabora ¢ roTtoBoi 0a3oi
JAHHBIX. 3arnojgHeHue O0a3pl JaHHbIX. [louck, copTupoBka W GUIBTpALMS JTaHHBIX.
3anpockl Ha BBIOOPKY JAHHBIX. 3ampochkl € TapamMeTpamu. Beluuciasiemble Mojs
B 3aIIpOCax.

MHorotabiuunbie 0a3bl AaHHBIX. THIBI CBsI3ed Mexay TaOnuiaMy. BHemHwuit
kito4. [lenocTHoCTh 0a3bl TaHHBIX. 3aMpPOChl K MHOTOTA0JIMYHBIM 0a3aM JaHHBIX.

OcHogHble npuHYyUNvl Hopmanuzayuu 6a3 Oanuwix. A3vik ynpasnenus oannvimu SQL.
Co3zoanue npocmuix 3anpocos Ha s3vike SQL Ha 6b100pK)y OaHHBIX U3 0OHOU MAOIUYbL.

Hepensyuonnvie 6azvl 0anHvlx. IKCnepmHble cucmembl

Nutepuer-npuinoxenus. [lonstne o cepBepHOM M KIMEHTCKOW YACTAX CaMTa.
TexHOJOorusl «KJIMEHT — CEpPBEpP», €€ T0CTOUHCTBA U HepocTaTku. OCcHOBHI si3bika HTML
u kackagubix Tadmmi ctuwien (CSS). Cuenapuun Ha sa3wike JavaScript. @opMbl Ha BeO-
CTpaHHUIIE.

Pa3menienue Be6-caiiToB. Y ciyra XoCcTHHTA. 3arpy3ka (paiyioB Ha cailT.

BBon u300pakeHUI C HCMNOJAB30BAHMEM PA3IMYHBIX LHUPPOBBIX YCTPOWCTB
(mdpoBbIX (oToanmapaToB M MHKPOCKONOB, BHJIEOKAMEp, CKAHEPOB U JAPYIHX
yctpoiictB). ['paduueckuit pemaxrop. Paspemenme. KampupoBanue. VcmpapieHnue
nepcrnekTuBbl. [ ucrorpamma. Koppekius ypoBHeit, koppekius 1iseta. O0eciiBeunBaHne
IBETHBIX U300pakeHuit. Petymib. PaboTa ¢ o0nactamu. OUIbTpPHI.

MHorocnoliHple u300pakeHus. TekcToBele ciou. Macka cios. Kanambl.
Coxpanenue BbigeneHHONM ob6nactu. [loaroroBka wiuItOcTpauuii s BeO-CaMTOB.
AHUMHPOBaHHBIE N300paKEHUSI.

Bekropnass  rpaduka. IIpumutuBbl.  3MeHenwe  mopsaka — 3JIEMEHTOB.
BripaBHuBanue, pacnpenenenue. [pynmnupoBka. Kpuble. ®DopMarbl BEKTOPHBIX
pucyHnkoB. Mcronp3oBanre KOHTYpOB. BekTopuzaius pacTpoBbIX H300paKEHHIA.

[IpyHIMOBI TTOCTPOEHUS M PENAKTUPOBAHUA TPEXMEPHBIX Mozeneil. CeTouHbIe
Mozaenu. Marepuaisl. MoenrpoBaHie HCTOYHUKOB ocBenleHns. Kamepsl. AIUTHBHBIE
texHosoruu (3D-npuntepsl). [loHATHE O BUPTYalbHOM peaJbHOCTH U JIOMNOJHEHHON
pEaIbHOCTH.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMDbI
IO HTH®OPMATHUKE HA YPOBHE CPE/IHEI'O OBILIEI'O OBPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OTPAXKAIOT FOTOBHOCTh U CIIOCOOHOCTH OOYYaIOIIUXCS
PYKOBOJICTBOBAThCSA chopMUpOBaHHOU BHYTPEHHEU MO3ULUEN JIMYHOCTH,
CUCTEMOW IIEHHOCTHBIX OpHWEHTAIlU{, TIO3UTUBHBIX BHYTPCHHUX yOCKIEHUH,
COOTBETCTBYIOIIMX  TPAAULMOHHBIM  ILEHHOCTSM  POCCHUICKOIO oO1ecTna,
pacIIMPEHUE MKU3HEHHOTO OIbITa W ONbITAa ACATEIBHOCTH B IMPOLECCE Peaau3aluu
CpeACTBaMH y4€OHOrO TMpeIMeTa OCHOBHBIX HANpaBICHUW  BOCIUTATEIIBHOU
JEATEIIBHOCTH.

1) rpakaIaHCKOTro BOCIIUTAHMSA:

OCO3HAHHWE CBOMX KOHCTUTYIIMOHHBIX TIPaB W OOS3aHHOCTEH, yBa)KCHHE 3aKOHA
U TIPaBOIOPSIKA, COOJIIOIEHNE OCHOBOIMOJATAIOIINX HOPM HMH(DOPMAIIMOHHOTO TpaBa
1 nH(MOPMAITMOHHON 0€3011aCHOCTH;

TOTOBHOCTh  TNPOTHBOCTOATH  HMJCOJOTHH  OKCTpEMH3Ma,  HalMOHAIM3MA,
KceHOGOOWH, JTUCKPUMHHAIIMA 10  COIUAIBHBIM, PEIUTHO3HBIM, PAacOBBIM,
HAIMOHAJBHBIM MTPU3HAKaM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) MaTPHOTHYECKOT0 BOCIIUTAHMS :

IICHHOCTHOE OTHOIICHHE K HCTOPUYCCKOMY HACJICIMIO, JOCTHKCHHSIM Poccuu
B HayKe, MCKYCCTBE, TCXHOJOTHSAX, NMOHMMaHUC 3HAYCHUS MHPOPMATHKH KaK HAyKH
B )KM3HU COBPEMEHHOT'O OOIIECTBA;

3) IyXOBHO-HPABCTBEHHOTO BOCTIMTAHUS :
c(hOPMHUPOBAHHOCTh  HPABCTBEHHOTO  CO3HAHUS, OTHYECKOTO  IOBEJCHUS;
CIIOCOOHOCTH OIIEHWBATH CUTYAIMI0 W MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSACh HA MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B CETH
WNuTtepHer;

4) 3¢TEeTHYECKOr0 BOCIIUTAHUS:

SCTETHYECKOE OTHOILICHHE K MHPY, BKIIIOYas SCTETHKY HAyYHOI'O M TEXHHYECKOIO
TBOPYECTBA,;

CIIOCOOHOCTH  BOCIPUHHMATH pa3jM4HbIE BHIBI HCKYCCTBA, B TOM UYHCIIE
OCHOBaHHOTI'O Ha MCIOJIb30BaHUH HH()OPMAIIMOHHBIX TEXHOIOIHIA;

5) ¢pu3nuecKoro BOCHUTAHUS:

c(hOpMHUPOBAHHOCTH 3I0POBOT0 M 0€30MMacCHOTr0 00pa3a >KM3HH, OTBETCTBEHHOI'O
OTHOIIICHHUS K CBOEMY 3[I0POBbIO, B TOM YHCJIE 3a CUET COOMIOICHHUS TpeOOBaHMIA
0e30macHOM JKCIUTyaTallkd CPEACTB  MH(DOPMAIMOHHBIX M KOMMYHHKAI[HOHHBIX
TEXHOJIOTUH;



6) TPya0BOr0 BOCTIMTAHMSA:

TOTOBHOCTh K aKTHUBHOW JI€ATEIIbHOCTH TEXHOJOTMYECKOW M  COLMAIBHOM
HANpaBJICHHOCTH, CIIOCOOHOCTh WHHIIMUPOBATh, IUIAHHPOBATH W CAMOCTOSTEIBHO
BBITOJIHATH TaKyIO ACSITEIbHOCTD;

uHTEpec K  cepaM  MpoPecCHOHANBHONW  JEATENbHOCTH,  CBA3AHHBIM
c WHPOPMATUKOH, NPOTrPaMMHUPOBAHHEM ¥ HH(POPMAMOHHBIMA TEXHOJIOTHUSIMH,
OCHOBAaHHBIMH Ha JOCTIDKEHHSX HayKd HWHGOPMATHKH W HAyYHO-TEXHUYECKOTO
mporpecca, yMEHHE COBEpIIaTh OCO3HAHHBI  BbIOOp  Oyaymiedt  mpodeccuu
Y pealn30BbIBATh COOCTBEHHBIE KU3HEHHBIC TIIaHBI,

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHUIO HA MPOTKEHUU
BCEM KU3HU,

7) IKOJIOrH4eCcKOro BOCIIMTAHHA:

OCO3HaHME TJI00AJTBLHOI0 XapaKTepa IKOJIOTHUECKUX MPOOJIeM U ITyTel UX pelieHus,
B TOM 4YHCI€ ¢ YyYETOM BO3MOXKHOCTEH HH(POPMAIIMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTHH;

8) MeHHOCTH HAYYHOT0 MMO3HAHUSI:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHSI HAyKH, JOCTIKEHUSIM HAyYHO-TEXHHUYECKOTO IMpOoTpecca M OOIIEeCTBEHHOU
MPAKTUKH, 33 CYET MOHUMAHUS POJIM MH(POPMAITMOHHBIX PECYpPCOB, HHOOPMAITMOHHBIX
MPOIIECCOB M MH(DOPMAITMOHHBIX TEXHOJIOTHI B YCIOBUAX HU(PPOBON TpaHCchHOpMaIuu
MHOTHX cep KU3HU COBPEMEHHOT0 00I11eCTBa;

OCO3HaHWE IIEHHOCTH HAYYHOW JESITCIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MPOCKTHYIO M MCCIIEIOBATENBCKYIO ACITEIHHOCTh UHINBUIYAIBHO U B TPYIIIIE.

9) s MOMOHAJIBLHBII HHTEJLJIEKT, MPEANOIararo it c(hOpMHUPOBAHHOCT:

CaMOPETyJIMPOBaHUs, BKJIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTH 3a CBOE MOBEJICHUE, CTIOCOOHOCTh aJaTUPOBATHCS K AMOIIMOHATIBLHBIM
U3MEHEHUSIM U TIPOSIBIATH THOKOCTH, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBALUM, BKIIOYAKOMIEH CTPEMIICHUE K JOCTMIKCHUIO LEIH
U yCIEXy, ONTUMH3M, WHULIHUATUBHOCTb, YMEHHE JEHUCTBOBAThb, HCXOISl U3 CBOMX
BO3MOKHOCTEH;

SMIIATHH, BKJIIOYAIOIIEH CIIOCOOHOCTh IOHMMATh HOMOIIMOHAILHOE COCTOSHHE
JIPYTHUX, VYYUTHIBATH €0 TPU OCYIIECTBICHUA KOMMYHHUKAIIUH, CIIOCOOHOCTh
K COUYBCTBHIO U COIIEPEIKUBAHUIO;

COITMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTpAWBATh OTHOIICHUS
C IPYTUMH JIFOJIbMU, 3800 TUTHCS, TIPOSIBIISATh MHTEPEC U pa3peniaTh KOHMIUKTHI.

METAINIPEIMETHBIE PE3YJIBTATbHI

B pesynbrare n3ydennsi nHOOPMATHKHA Ha YPOBHE CPEIHET0 00IIero oopa3oBaHus
y oOyugaromerocss 0yayT chopMHPOBaHBI METANPEAMETHBIC PE3yJIbTAThI, OTPAKCHHBIS
B YHUBEPCAJIbHBIX y4EOHBIX NEHCTBHSIX, @ UMCHHO — IMO3HABATEIbHBIC YHUBEPCAIbHBIC



yuyeOHblE JIeWCTBHS, KOMMYHHUKAaTUBHbIE YHUBEpCalbHble Yy4eOHbIE JICUCTBUS,
PEryJISTUBHBIE YHUBEPCAIbHBIE yUeOHBIE IEHCTBHSI, COBMECTHASI IESITEIIBHOCTb.

Ilo3HaBaTebHbIe YHUBEPCAJbHbIE Y4eOHbIe AeilCTBHUSA
ba3oBble JJoruueckue aeiicTBHA:

CaMOCTOSITENIbHO (DOPMYJIMPOBATh U aKTyaIM3UPOBATh MPOOJIEeMy, paccCMaTpuBaTh
€€ BCECTOPOHHE;

YCTAHABIIMBATh CYLIECTBEHHBIM NPU3HAK WJIM OCHOBAaHWUS JJIsi CpPAaBHEHHS,
KJ1accuuKaIy U 0000IICHHUS;

ONPEACIIATH LETHU ACATEIbHOCTH, 3a1aBaTh MAPAMETPHI U KPUTECPUH X TOCTUKECHUS;

BBISIBJISITh 3aKOHOMEPHOCTH U ITPOTUBOPEUHS B pACCMATPUBAECMBIX SIBJICHUSIX;

pa3pabarpiBaTh IUTAH peEIICHHS TpoOJeMbl C YYETOM aHaIM3a HMEIOUTUXCS
MAaTEPHUAJIbHBIX 1 HEMATEPUATIBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JICSITEIbHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJIHLTATOB
1IEJISIM, OIIEHUBATh PUCKH MOCIEACTBUM JESITEILHOCTH;

KOOPJAMHUPOBATh U BBITMIOJHATE PAabOTy B YCJIOBHSAX peaTbHOIO, BUPTYaJIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MPU PEIICHUN KU3HEHHBIX MPOOIIEM.

Bba3oBble ucciieoBare/ibCKue 1eiCTBUA:

BJQJ€Th HAaBbIKAMHU YYEOHO-MCCIEAOBATENLCKOW M NPOEKTHOM JeATEIbHOCTH,
HaBbIKaMU pa3pelIeHus: IpodiieM, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEILHOMY
MOMCKY METOAOB PEIICHMs] MPAKTUYECKUX 3a7ay, NPUMEHEHHUIO Pa3JInYHbIX METOJ0OB
NIO3HAaHWS;

OCYLIECTBJIATH PA3JIMYHBIE BUABI IESITEIIBHOCTH 110 NOJYYEHHIO HOBOTO 3HaHUS, €T0
UHTEpIIpEeTaluY, IPeoOpa30BaHUIO0 U IPUMEHEHUIO B Pa3IMYHBIX YYEOHBIX CUTYalUsX,
B TOM YHCJI€ TIPHU CO3/IaHUU YYE€OHBIX U COI[UATBHBIX MPOEKTOB;

(opMupoBaTh Hay4yHBIH THUN MBIIUICHUS, BJIAJETh HAy4YHOH TEPMUHOJIOTHUEM,
KJIFOUEBBIMU MOHATUSMH U METOAAMMU;

CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIE 33/1a4l B 00Pa30BATEIbHOMN IEATETbHOCTH
Y )KU3HEHHBIX CUTYalUsIX;

BBISIBJISITh IPUYMHHO-CIIEJCTBEHHBIE CBA3U U aKTyaJU3HpOBaTh 3a7a4y, BbIABUTATh
TUNOTE3y €€ pelIeHus, HAXOAUTh apIyMEHTHI JJIs I0Ka3aTeIbCTBA CBOMX YTBEPKACHUM,
3a/1aBaTh MapaMeTpbl U KPUTEPUHN PELLICHMUS;

aHAJIM3UPOBATh NOJIyYEHHBIE B XOJE PELICHUs 33Ja4d pe3yJbTaThbl, KPUTHUYECKU
OLICHMBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

JaBaTh OLEHKY HOBBIM CHUTYyallMsiM, OILICHMBAaTh MPUOOPETEHHBINA  OIBIT;

OCYIIECTBIISTH LieJICHANPABICHHBIN MOUCK NMEPEHOCa CPEACTB M CIOCOOOB IEUCTBUS
B IPO()ECCUOHAIBHYIO CPENY;

YMEThb IEPEHOCUTh 3HAHUS B II03HABATEIbHYIO M IMPAKTUUYECKYH0 O0O0JacTH
KU3HEAEATEIbHOCTH;

YMETbh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIacTel;



BbI/IBUT'daTh HOBBIC UACH, IIPCAJIaraTb OpUInHAaJIbHbIC ITOAXO0AbI U PCHICHHA, CTABUTh
HpO6JIeMBI " 3a1a4M, OO0ITYCKArOIHEC aJIbTCPHATHUBHBIC PCUICHUS.

Pa6ora ¢ unpopmanueii:

BJIQJICTh HABBIKAMH TIONyYCeHHS WH(POPMAIMKM W3 HWCTOYHWKOB pPa3HBIX THIIOB,
CaMOCTOSTEIILHO OCYIIECTBIISATh TOWCK, aHAJIN3, CHCTEMATH3aIlUI0 M HWHTEPIPETALIHUIO
nH(OpPMAITUHU Pa3TNYHBIX BHIOB U (HOPM MPECTABICHUS;

co3daBaTh TEKCTHI B Pa3JIMYHBIX (popMaTax ¢ y4ETOM Ha3HAYCHHUS MHGOpPMAIHH
U [IETIEBOM ayIUTOPHH, BEIOUpAsi ONTUMATIBHYIO (JOpMY MPEICTABICHHS U BU3YAITH3aIINN;

OIICHWBATh JIOCTOBEPHOCTh, JICTHTUMHOCTh WH(MOpPMAIuu, €€ COOTBETCTBHE
IIPaBOBBIM M MOPAJIBHO-3THYCCKUM HOPMaM;

UCIIOJIb30BaTh CpeICcTBA MH(OOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTHIMA
B PCIICHWH KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX ¥  OpPTraHMU3AIlMOHHBIX 3a/Jad
c coOmofeHueM TpeOOBaHUM HSProHOMHUKH, TEXHHKUW O€30MacHOCTH, TUTUEHBI,
pecypcocOepeKeHHs, IPAaBOBBIX M OJTHYECKUX HOPM, HOPM HH(POpMAIMOHHOM
0e301acHOCTH;

BJIaJIeTh HABBIKAMHU PACIlO3HABaHUS W 3alIUThl MHMOpMaNuM, MHHOPMAIIMOHHON
0€30MMacHOCTH JINYHOCTH.

KoMMyHuKaTHBHBIE YHHBeEpPCAJbHbIC y4eOHbIe NeHCTBHS
OO0menue:

OCYIIECTBIISATh KOMMYHHUKAIIMH BO BCEX Cepax KU3HU;

pacrno3HaBaThb HeBepOaJibHble CpeACcTBa  OOIEHUs, IIOHMMaTh 3HA4YCHHE
COLIMAJIBHBIX 3HAKOB, PACMIO3HABATH MPEANOCHUTKH KOH(PIUKTHBIX CUTYallui U CMATYaTh
KOH(DJIUKTBI;

BJIAJAECTh  Pa3IU4YHBIMU criocobamu oOmieHUsT M B3aUMOJICHCTBUA,
apryMEHTUPOBAHHO BECTU JUAJIOT, YMETh CMST4aTh KOH(M)JIUKTHBIE CUTYalINH;

Pa3BEPHYTO M JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHUS C HUCIIOIb30BAHUEM SI3BIKOBBIX
CPEICTB.

CoBMecTHAA 1eATEJIbLHOCTD:

[IOHMMAaTh M MCHOJIb30BaTh IPEUMYIIECTBA KOMAHIHOW W HWHAWUBHUIYAJIBHOU
paboThI;

BBIOMPATh TEMATHUKY M METOJIbI COBMECTHBIX JIEHCTBUIN C YU4ETOM OOIINX HHTEPECOB
1 BO3MOKHOCTEH Ka)KJI0ro YjieHa KOJJICKTHUBA;

NPUHUMATh LIEJIM COBMECTHOM JIESTEIIbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH
JICUCTBUS 10 UX JTOCTHKEHUIO: COCTABJIATH IIJIaH ACHCTBUM, PACIIPEIEIIATH POJIU C YUETOM
MHEHHUI y4aCTHUKOB, 00CYK/IaTh Pe3yJIbTaThl COBMECTHON PabOTHI;

OIICHMBATh KA4E€CTBO CBOETO BKJIa/Ja M KaXKJIOTO yYaCTHHKA KOMAaHJbI B OOIIHIA
pe3yJbTaT 1Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBbIE€ MPOEKThI, OIEHUBAaTh MJEU C T[O3UMLUMM HOBU3HBI,
OPUTHHAJILHOCTH, TPAKTUYECKON 3HAYUMOCTH;



OCYIICCTBJIATD INO3UTUBHOC CTPATCIHYCCKOC IMMOBCACHUEC B PA3JIMYHBIX CUTYaAIHAX,
IPOABJIAATH TBOPUCCTBO U B006pa)KeHI/IC, OBITh WHHUIIMAaTUBHBIM.

PerynsitTuBHble yHMBepCaJbHbIe yY4eOHbIC eHCTBUA
Camoopranusanms:

CaMOCTOSATENIBHO  OCYILECTBIIATh  ITO3HABATEIIBHYIO JEATEIbHOCTb, BBIABIATH
npo0JyieMbl, CTaBUTb U (POPMYIHpPOBaTH COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOMN
NEATEIbHOCTH U JKU3HEHHBIX CUTYalLMSIX;

CaMOCTOSATENIbHO COCTAaBJIATh IUJIAH PEIIEHUs MPOOJEMBI ¢ YYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U MPENNIOYTEHUH;

JABATh OLICHKY HOBBIM CUTYaILIUsIM;

pacIMpATh PAMKH Y4E€OHOT0 MpeaMeTa Ha OCHOBE JIMYHBIX MPEOYTEHHI;

JieNaTh OCO3HAHHBIM BBIOOp, apryMeHTHUPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a PEILICHHUC,

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO U MPOSIBICHUIO HNIMPOKOW 3PYIULMU B Pa3HbIX
0o0NacTsAX 3HAHUM, IOCTOSHHO IMOBBINIATh CBOW 0OpA30BATENBHBIA M KYJIbTYpPHBII
YPOBEHb.

CaMOKOHTPOJIB:

NaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCHTb KOPPEKTUBBI B JESATEIBHOCTb,
OLICHUBATH COOTBETCTBUE PE3YJILTATOB LIEIISAM;

BJa/IeTh HaBbIKAMH I103HABATEIBHOW pe(IIEKCHUM KaK OCO3HAHHs COBEPILAEMbIX
JNEWCTBUM U MBICIMTENIBHBIX MPOLECCOB, UX PE3YNBTATOB U OCHOBAHMM, UCIIOJIB30BAThH
npuemMbl pedIEeKCUH ISl OLICHKU CUTYAaIlMH, BBIOOpA BEPHOTO PEILICHNUS;

OLICHUBAThb PUCKM M CBOEBPEMEHHO IIPUHUMMATh PEIICHUSA II0 UX CHUKEHMIO;

IIPUHUMATh MOTUBBI H ApTYMEHTHI APYTUX ITPU AHAIA3E PE3YIBTATOB IEATENBHOCTH.

IHpunstus ceds1 u APpyrux:
IpUHUMATh ce0sl, TOHUMAasi CBOM HEJTOCTATKH U JIOCTOMHCTBA;
[IPUHUMATh MOTUBBI U APTYMEHTBI APYTUX [PU aHAIIA3E PE3YJIbTATOB IS TEIbHOCTH,
MPU3HABAaTh CBOE MPABO M MPABO APYTUX HA OIMINOKY;
pa3BUBaTh CIOCOOHOCTH MIOHUMATh MUP C MO3UIIMU APYTOTO YEJIOBEKA.

NPEAMETHBIE PE3YJIBTATBI

B npouecce uzyuenus kypca uHpopMatuku yriyonéunoro ypoHs B 10 kiacce
oOy4aromuMucs OyayT JOCTUTHYTHI CIEAYIOUINE TPeIMETHBIE PE3yIbTaThl:

BJIaJICHUE MPEACTABICHUSIMHU O POJIM UHGOPMAITUU U CBS3aHHBIX C HEH MPOIIECCOB
B TPUPOJIE, TEXHUKE M OOIIECTBE, MOHIATHAMHU «HHGOPMAIHS, «HHGOPMAITMOHHBIN
IPOLIECCH, «CUCTEMA», «KOMIIOHEHTHI CHUCTEMBD», «CHUCTEMHBIA 3(PPexT,
«H(OpMALIMOHHAS CUCTEMAY, KCUCTEMA YIIPABIICHUSY,;

BJIa/ICHHE METOJaMH MoucKa HpopMaluu B cetu MHTepHeT, yMeHne KPUTUYECKU
OLICHWBATh WH(OPMAIIHIO, TIOyUCHHYIO U3 ceTH MIHTepHET;



YMEHHE XapaKTepU30BaTh OOJIBIINE JaHHBIE, IPUBOJUTH IPUMEPHI HCTOUHUKOB UX
NOJIYYEHHUS] W HANPABIEHUS MCIOJb30BaHUS, YMEHHUE KIIACCU(DPHUIIMPOBATH OCHOBHBIE
3aJauM aHajdu3a JaHHbIX (IPOTHO3UPOBAHUE, KIacCU(PUKAIM, KIacTepU3alus, aHaIu3
OTKJIOHEHMI), IOHUMATh MOCIEA0BATEIbHOCTh PEIICHUS 3aJa4 aHaju3a AaHHbBIX: cOOp
NEPBUYHBIX JAHHBIX, OYHUCTKA U OICHKA KaueCcTBa JAHHBIX, BEIOOP W/WIIM MOCTPOCHHE
MOJenH, TIpeoOpa3oBaHME JIaHHBIX, BU3yalIM3alUsl JAaHHBIX, HHTEpIpEeTaLys
pE3yNbTATOB;

MOHMMAaHWE OCHOBHBIX TMPUHIMIOB YCTPOWCTBA U  (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAallMOHAPHBIX U MOOWJIBHBIX KOMIIBIOTEPOB, TEHJCHUUN pa3BUTUSA
KOMIIBIOTEPHBIX TEXHOJIOTHII;

BJIaJICHUE HABBIKAMU PA0OTHI C ONEPAlMOHHBIMA CUCTEMAMHU, OCHOBHBIMHU BHJIAMH
OpOrpaMMHOr0 oOecriedeHusl JJisi pelleHus Y4YeOHbIX 3ajad MO0 BBIOpAaHHOM
CrenuaIn3aluy;

HaJM4Ke MPEACTABICHUIA O KOMIIBIOTEPHBIX CETSIX U UX POJIH B COBPEMEHHOM MHUPE,
0 0a30BBIX MPUHIMUIIAX OpraHU3alMi M (YHKIHMOHUPOBAHUS KOMIIBIOTEPHBIX CETEH,
00 0o0LIMX MPUHLHKIIAX pa3pabOTKU U (HYHKIUOHUPOBAHUS UHTEPHET-TIPUIIOKEHU;

HOHMMaHuEe yrpo3 MH(OPMALMOHHONW 0€30MacCHOCTH, HCIHOJb30BaHUE METO/IOB
U CPEACTB TMPOTHUBOACHCTBUS HJTHUM Yyrpo3aMm, COOJIOJICHUE Mep Oe30MacHOCTH,
IPENOTBpAllAlONIMX  HE3aKOHHOE  paclpOCTPAHEHHWE  MEPCOHAIBHBIX  JTAHHBIX,
coOmtoieHne TpeOOBaHM  TEXHUKH O€30MaCHOCTM MW THUTHEHbl TMpu  paboTe
C KOMIIBIOTEpaMH W JIPYTMMH KOMIIOHEHTaMU IIU(PPOBOTO OKPYKEHUS, MOHUMaHHE
IIPABOBBIX OCHOB MCIIOJIb30BaHMsSI KOMIIBIOTEPHBIX NMpOrpamMm, 0a3 JaHHBIX U pabOThI
B cetu MHTEpHET;

NOHMMAaHUE OCHOBHBIX MPHUHLMIIOB JUCKPETH3alMU  Pa3jIMYHbIX  BUJOB
uH(pOpMaIUU, YMEHHUE ONPEAENITh THPOPMALIMOHHBIA 00BEM TEKCTOBBIX, I'payUUECKUX
Y 3BYKOBBIX JaHHBIX IPH 33JaHHBIX NapamMeTpax AUCKPETU3ALNH, YMEHUE ONPEIEIATh
CPEHIOI0 CKOPOCTh Iepelaud JaHHBIX, OLEHUBATh HM3MEHEHHE BPEMEHU IEepeaaydn
IPU U3MEHEHUHU MH(DOPMAITMOHHOTO 00BbEMA TAHHBIX U XapaKTEPUCTUK KaHaja CBSI3H;

YMEHHUE UCIIOJIb30BaTh IIPU PEILIEHNH 3a/1a4 CBOMCTBA MMO3UIIMOHHOM 3aIliCH YUCE,
JIrOpUTMa MOCTPOCHHUS 3aITMCH YUCIIA B TO3UIMOHHOW CUCTEME CUUCIICHUS C 3aJJaHHBIM
OCHOBAHMEM M TIOCTPOEHHUSI YHCIa IO CTPOKE, COJEpKallled 3amuch 3TOr0 4Hcia
B NO3WLMOHHOW CHCTEME CYHMCIICHHMS C 3aJlaHHBIM OCHOBAHHMEM, YMEHHUE BBIIOJHSATH
apu(pMeTHYecKre Onepaluy B MO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS;

YMEHHE BBINMOIHITHh MpeoOpa3oBaHus JOTMUECKUX BBIPAKEHUH, UCTIOIb3YsI 3aKOHBI
anreOppl JIOTUKU, YMEHHE CTPOUTH JIOTMYECKOE BBIPAXKEHHE B JU3IBIOHKTHUBHON
U KOHBIOHKTUBHOM HOpMajbHBIX (opmMax MO 3aJaHHON TabJMlEe HWCTUHHOCTH,
UCCIIEIOBATh 00JIaCTh HCTUHHOCTHU BBICKA3bIBAHUS, COJIEPKAIIETO IepEMEHHbBIE, PelllaTh
HECJIOKHBIE JIOTHYECKUE YPABHEHUS U CUCTEMbI YPABHEHUI;

IOHMMaHue 0a30BbIX AITOPUTMOB 00PaOOTKH YMCIOBOM U TEKCTOBOM MH(popManuu
(3amuch 4Kcel B MO3UIMOHHON CHCTEME CUUCIICHHMSI, HAXOKIEHUE BCEX MPOCTBIX YHCET
B 3a/IaHHOM JlMaIia3oHe, 00paboTKa MHOTOPa3psIHBIX LEJIbIX YUCEI, AaHAJIN3 CUMBOJIBHBIX



CTPOK U JPYTUX), aITOPUTMOB MOUCKA U COPTUPOBKH, YMEHUE OMPENEIATh CI0KHOCTh
U3yd4aeMbIX B Kypce Oa30BBIX alTOPUTMOB (CyMMHPOBAHHE 3JIEMEHTOB MAaCCHUBa,
COPTUPOBKAa MAacCHBa, MEpPEeOOpPHBbIE ATOPUTMBI, JBOUYHBIM TMOUCK) U TMPUBOIUTH
MIPUMEPBI HECKOJIBKUX aJITOPUTMOB PAa3HOM CIOKHOCTH JIJISl PELIEHUSI OJHOM 3a/1auu;

BJIaJICHHE YHUBEPCAILHBIM SI3IKOM ITPOTPaMMHUPOBaHUS BRICOKOTO YpoBHs (Python,
Java, C++, C#), npencraBieHusMH 0 0a30BbIX THMAaX JAHHBIX U CTPYKTypax JaHHBIX,
YMEHHUE UCIOJIb30BaTh OCHOBHBIE YIPABISAIOIINE KOHCTPYKIUU, YMEHHE OCYILECTBIIATh
aHaJIKM3 TMPEUIOKEHHON MPOrpamMMBbl: ONPENENATh Pe3yJbTaThl pabOThl MPOrpPaMMBbI
IpU 33JaHHBIX HUCXOJHBIX JIaHHBIX, OMNPEACNSATh, MPU KAKUX HCXOJHBIX JIaHHBIX
BO3MOYKHO IIOJYYEHUE YKA3aHHBIX pPE3yJbTaTOB, BBISABIATH JAHHBIE, KOTOPHIE MOTYT
OpUBECTH K owmuOKke B paboTre mnporpaMmsbl, (GOPMYJIHPOBATh MPENTIOKEHUS
N0 YJIYYIIEHUIO TPOrPaMMHOT0 KO/a;

YMEHUE  CO3/1aBaThb  CTPYKTYpUPOBAaHHBIE  TEKCTOBbIE  JIOKYMEHTbl U
JEMOHCTPALIMOHHBIE MaTEpHAJIbl C HCIOJIb30BAHMEM BO3MOXKHOCTEH COBPEMEHHBIX
IIPOTrPAMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB,;

YMEHHUE HCIOIb30BaTh AJIEKTPOHHBIE TAaONMIBI JJIS aHanuu3a, MpPeACTaBICHUS
U 00pabOTKM NaHHBIX (BKJIKOYasl BBIYMCIECHUE CYMMBI, CPEIHEro apu(pmMeTuyeckoro,
HanOOJIBLIEr0 U HAMMEHBUIETO 3HAYEHUH, PEIICHNE YPAaBHEHH, BBIOOp ONTHUMAIBHOIO
pelieHusi, moa00p JIMHUM TPEHAA, pELIEHUE 3a7a4 IPOTHO3UPOBAHHUS ).

B npouecce nsyuenus xKypca MHGOpMATUKHU yriyos€HHoro ypoBHs B 11 kiiacce
oOyyaromuMucs Oy1yT JOCTUTHYTHI CIEAYIOUINE TPEIMETHBIE PE3YyIbTaThl:

YMEHUE CTPOUTh HEPABHOMEpPHbIE  KOAbL, JOMYCKAIOUIME  OJHO3HAYHOE
JIEKOIUPOBaHUE COOOIICHUN (IpePUKCHBIE KObl), MCIOIb30BaTh MPOCTEUIINE KOJBI,
KOTOpBIE€ MO3BOJISIOT OOHAPYKMBATh M HCHPABIATH OUIMOKM IpU Mepefayde JaHHBIX,
CTPOUTH KOJI, OOECNEeUMBAIONIMil HAUMEHBIIYI0 BO3MOXHYIO CpPEIHIOI JUIUHY
COOOILIEHUS TIPU U3BECTHOM YAaCTOTE CUMBOJIOB, OSICHATh NPUHLHUIIBI PA0OTHI MPOCTHIX
QITOPUTMOB CXKaTHUS JAHHBIX;

yMEHHE pellaTh aIrOPUTMUUECKHUE 3a7a4i, CBA3aHHbIE ¢ aHAIU30M rpadoB (3a1a4u
MOCTPOCHHUS ONTUMAJIBHOTO MTyTH MEXy BEepIIMHAMU rpada, OnpeesieHus: KOJTUYeCTBa
pa3IMYHBIX TyTeW MEXIy BEpUIMHAMU OPUEHTUPOBAHHOTO AlMKIMYECKOro rpada),
YMEHUE UCNOJB30BATh JE€PEBbS ITPU AHAIN3€E U IOCTPOEHUH KOJIOB U JIJIS IIPEICTABIICHUS
apu(pMETUYECKUX BBIPAKEHUH, MPU PEUICHUH 337a4 MOMCKAa U COPTHUPOBKH, YMEHHUE
CTPOUTH JE€PEBO WUIPhl MO 33JaHHOMY aJITOPUTMYy, pa3padaThiBaTb U OOOCHOBBIBATh
BBIMTPBIIIHYIO CTPATErNIO UTPHI;

yMEHHUE pa3padaThiBaTh U PEAIM30BbIBATH B BUJE MPOTPaMM 0Aa30BbI€ aJITOPUTMBI,
YMEHUE UCMOJb30BATh B IPOrpaMMax JAHHBIE PA3JIMYHBIX TUIIOB C yYETOM OTpaHUYECHHM
Ha JMana3oH MX BO3MOJKHBIX 3HAUYE€HHM, MPUMEHSATH MPHU PELIEHUU 3334 CTPYKTYpPbI
JaHHBIX (CIMCKH, CII0BApH, CTEKU, OYEPEH, IEPEBbA), UCIIOJIB30BATH OA30BBIE ONIEPALUU
CO CTPYKTYpaMU JIaHHBIX, IPUMEHATh CTAaHIaPTHBIE U COOCTBEHHBIE MOANIPOTPAMMBI JIJIs
00paOOTKM YMCIOBBIX JaHHBIX U CUMBOJIBHBIX CTPOK, MCIIOJIb30BaTh MpHU pa3paboTke



nporpaMm  OMOJIMOTEKM MOANPOrpaMM, 3HATh (DYHKIIMOHAJIBHBIE BO3MOXKHOCTHU
WHCTPYMEHTAJIBHBIX CPEACTB CpeAbl pa3pabOTKH, YMEHHE HCHOJIb30BaTh CPEICTBA
OTNAJKA TporpaMM B cpele MpOrpaMMHpPOBAaHUSA, YMEHHUE JIOKYMEHTHUPOBAaTh
IPOTPaMMBl;

yYMEHHE CO3/1aBaTh BEO-CTPAHUIIBI,

BJIaJICHUE OCHOBHBIMH CBEJCHUSMU O 0a3axX NaHHBIX, UX CTPYKType, CPEIACTBax
co37aHusl U pabOThl C HUMH, YMEHHE UCIOJIb30BaTh TAOIMUYHbIE (PEISIMOHHbIC) 0a3bl
JAHHBIX (COCTaBJISITh 3alpOChl B 0a3ax JaHHBIX, BBINOJIHSATH COPTHUPOBKY M IOUCK
3amucel B 0a3e JaHHBIX, HAMOJHATH pa3pa0OTaHHYI0 0a3zy JaHHBIX) U CIPABOYHBIC
CUCTEMBI;

YMEHHE HCIO0JIb30BaTh KOMITBIOTEPHO-MAaTEMAaTUUECKUE MOJEIN Ui aHallu3a
O0OBEKTOB U TMPOIIECCOB: (OPMYIHPOBATH 1€ MOJCIMPOBAHUS, BBIMOJIHATH aHAU3
pPEe3yJbTATOB, MOJYYEHHBIX B XOJI€ MOJCIUPOBAHNS, OLICHUBATh COOTBETCTBUE MOJICIIH
MOJICIUPYEMOMY OOBEKTY WM IPOIIECCY, MPEACTABISATh PE3yJbTaThl MOACIUPOBAHUS
B HarJsiIHOM BHJIE;

yYMEHHUE OpraHU30BbIBATH JNYHOE MH(POpPMAIIMOHHOE MIPOCTPAHCTBO
C HCIOJB30BAaHUEM PA3JIMYHBIX CPEACTB UU(MPPOBBIX TEXHOJOTUH, IMOHUMaHUE
BO3MOXXHOCTEH  IIU(MPOBBIX  CEPBUCOB  T'OCYJAPCTBEHHBIX  YCIYr, IU(PPOBBIX
o0pa3oBaTeIbHBIX CEPBUCOB,;

MOHUMAHUE OCHOBHBIX MPHUHIIMIIOB padOThl, BO3MOKHOCTEH U OTrpaHUYCHUS
MPUMEHEHHUS TEXHOJIOTUH UCKYCCTBEHHOTO MHTEJUIEKTA B Pa3IMYHBIX 00J1aCTsIX, HATUIUE
MPEACTABICHUM O Kpyre peniaeMbIX 3a7ad MallmHHOro oOydeHus (pacro3HaBaHUA,
KJaccupUKalMd W MNPOTHO3UPOBAHMS) HAIMYMUE TMPEACTABICHUM 00 MCIOJIb30BAHUU
WH()OPMAIIMOHHBIX TEXHOJIOTHH B Pa3IMUHbIX MPO(EeCCHOHANTBHBIX cepax.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
HaumenoBaunue
Ne KomnnuectBo OCHOBHBIE BUIBI I€ITEIbHOCTHA
pa3/iesioB U TEM [IporpammHoOe conepkaHue
n/m 4acoB oOyJaromuxcs

y4eOHOr0 IpeIMeTa

Pa3znen 1. LHudponasi rpaMoTHOCTH
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Kommbrorep —
YHUBEPCAIbHOE
YCTPOMCTBO 00pabOTKHU
JTAHHBIX

5

TpeboBaHUs TEXHUKU OE30MACHOCTU U
TUTUEHBI TIPU paboTe ¢ KOMITbIOTEPAMHU
U JPYTUMH KOMITIOHEHTaMH ITU(POBOTO
OKPYKECHHUSI.

[TpuHIUTIBEI PAOOTH KOMIIBIOTEPOB U
KOMIIBIOTEPHBIX CUCTEM. APXUTEKTYypa
¢dbon Heiimana. 'apsapockas
apxumexmypa. ABTOMaTH4YECKOE

BBINOJIHEHUE ITPOTPAMMBI IIPOLIECCOPOM.

OnepaTtuBHas1, MOCTOSIHHAS U
JOJITOBpeMeHHas mamsitb. OOMeH
JTAHHBIMU C TIOMOIIIBIO IIIH.
KoHTpoJutepbl BHEIIHUX YCTPOUCTB.
[IpssmMo# JOCTYI K AMSITH.
OCHOBHBIE TEHJICHIIUN PA3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHM.

AHaJIN3UPOBATH YCIOBHS
VCTIOJIb30BAHUS KOMIIBIOTEPA U IPYTUX
JIOCTYITHBIX KOMITOHEHTOB ITU(POBOTO
OKPY>KEHHUS C TOUKH 3pEHUS TpeOOBaHUM
TEXHUKHU O€30MaCHOCTU U TUTHECHBL.
OnuchIBaTh COCTaBHBIE YaCTH

Y TIPUHIIUIIBI PAOOTHI KOMITBIOTEPOB,
MOOMIIBHBIX YCTPOMCTB, KOMITBIOTEPHBIX
CHUCTEM.

XapakTepu3oBaTh KOMIIBIOTEPHI PA3HBIX
MTOKOJICHUM.

Hckate B cetu UHTEpHET MHDOPMAIIHIO
00 OTEYEeCTBEHHBIX CHEIUATICTAX,
BHECIIIMX BKJIAJl B Pa3BUTHE
BBIUYHUCIIUTEILHON TEXHUKH.

[IpuBOAUTE IPUMEDPHI,




[TapannenbHble BEIYUCICHUS.
MHOromnpouneccopHbie CUCTEMBI.
CynepkomnsloTepsl. Pacnipenenéuubie
BBIYHCIIUTEIbHBIE CUCTEMBI M 00paboTKa
OO0JIBIINX JaHHBIX. MOOMIIbLHBIC

1 poBBIC YCTPOMCTBA U UX POJIb

B KOMMYHHUKALUAX. BcTpoeHHbIe
KOMIIBIOTEPBI. MUKPOKOHTPOJIIIEPHI.

Po6oTr3upoBaHHbIE TPOU3BOICTBA

NOATBEPKAAIOIINE TEHACHIINH PA3BUTHSA
BBIYMCIIUTEIbHON TEXHUKH.

[ToACHATPH CYIIHOCTH apaIeIbHBIX
BbIuMcCIeHUU. [IpuBoIUTh MpUMEPHI
3a/1a4, JUIsl peIIeHUs] KOTOPBIX
IIPUMEHSIOTCS CYIIEPKOMITBIOTEPHBIE
TE€XHOJIOTUHU WM TEXHOJIOTUU
pacnpeaeaEHHbIX BBIYUCICHUMN.
XapakTepu3oBaTh pOOOTU3UPOBAHHBIE
IPOM3BOCTBA, MOOUJIbHBIE LIU(POBHIE
YCTPOMCTBA ¥ UX POJIb B KOMMYHUKALIAAX

1.2

[IporpammuOE
obecrnieueHue

[IporpammHuoe obecrieueHme
KOMIIBIOTEPOB U KOMIIBIOTEPHBIX
cucteM. Buapl mporpaMMHOro
o0OecrieueHus U UX Ha3HAUYCHUE.
Oco0eHHOCTH TTPOTrPAMMHOTO
oOecrieyeHust MOOUIIbHBIX YCTPOMCTB.
[TapannenbHOE MPOTrPaMMHUPOBAHUE.
CucreMHO€E IporpaMMHOE 00ecrieueHue.
OnepallMOHHbIE CUCTEMBI. Y THIIUTHI.
HpaiiBeps! ycrpoucTB. MHCTausiuus

U JICUHCTAIUISALUS IPOTrPAMMHOTO
oOecrieueHusl.

daitnoBbie cucteMsbl. [[puHIUITBI
pa3MelleHus U UMeHOBaHuA (aiiyioB

B 1oaTOBpeMeHHOM nmamsiTu. [11a0moHb!
JUTSL OTTMCAHUS TPy (haiiioB.

PaGotats ¢ rpadpuueckum untepdeiicom
onepaunoHHo# cuctemsl (OC),
CTaHIAPTHBIMU M CITy>KEOHBIMU
MPWIOKEHUSAMU, (PATOBEIMHU
MEHEKEPAMHU.

COOTHOCHUTBH BHIbI TUIICH3UH

Ha HUCI0JIb30BaHUE MPOTPAMMHOI0
o0ecrieueHus 1 MopsIIOK €ro
WCTIONIb30BaHUS ¥ PACIIPOCTPAHCHUS.
[TpuBOIUTE MPUMEPHI TPOITPUETAPHOTO
¥ CBOOOJHOTO TPOTPaMMHOTO
obecrieueHus, MpeTHa3HAYCHHOTO

JUTS PEIICHUsT OJTHUX U TEX XKe 3a7ad.
Ha3zbiBaTh OCHOBHBIE TPAaBOHAPYILICHUS,
UMEIOIINE MECTO B 00JIaCTH
UCIIOJIb30BaHUS POTPAMMHOIO




3akoHOIaTEILCTBO Poccuiickoi
®depnepanuu B 001aCTH IPOTPAMMHOTO
oOecrieuenus. JIneH3nupoBaHue
MPOTrPaMMHOTr0 00ecTieueHus U

undpoBeIX pecypco. [Iponpuerapuoe u

CBOOO/IHOE MPOrpaMMHOE 0OecTieUeHHE.
KomMepueckoe n HEKOMMEpPUYECKOE
KCIOJIb30BaHUE MPOTrPaMMHOTO
obOecrieueHus1 U MUPPOBBIX PECYPCOB.
OTBETCTBEHHOCTh, yCTaHABIIMBacMas
3aKOHOJaTeabCTBOM Poccuiickoi
denepanyiu 3a HEMMPABOMEPHOE
HCIOJIb30BaHKE MPOTrPaMMHOTO
oOecrieueHus U U(PPOBBIX PECYPCOB

obecrieueHus, 1 OTBETCTBEHHOCTh
3a HUX, PETyCMOTPEHHYO
3aKOHO1aTEIbLCTBOM PD.
Ilpakmuueckue padbomeot:

1. Uncmannayus u oeuncmaniayus
npocpamm

1.3.

Komrmbrorepssie cetu

[IpuHIUIIBI TOCTPOEHUS U annapaTHbIE
KOMITOHEHTBI KOMITbIOTEPHBIX CETEH.
CereBble npoTokoisl. CeTb HTEpHET.
Anpecanus B cety IHTepHET.
[Iporoko:sl creka TCP/IP.

Cucrema TOMEHHBIX UMEH.
Pasnenenue |IP-cetn Ha moacetu

C MOMOIIIbI0 Macok nojcereil. CeTeBoe
aqMuHUCTpUpoBanue. [lomydyenue
JTAHHBIX O CETEBBIX HACTPOIKAx
KoMIibtoTepa. [IpoBepka HaIM4us CBA3U

[TosICHSITH MPUHITUTIBI TOCTPOCHUS
KOMITBIOTEPHBIX CETEN.

BroisBnsTh o6111€€ U pazauyus

B OpraHHu3alliy JJOKAJIbHBIX U
I100aJIbHBIX KOMIIBIOTEPHBIX CETEH.
[IpuBOAUTH NpUMEPHI TPOTOKOJIOB
crexka TCP/IP ¢ onpenenéHHbpIMU
GYHKIASIMH.

Hcnonbp3oBaTh MacKHu ImojaceTel
115l pa3ouenus |P-cetu Ha mojceTw.
[IpuMenaTs nporpaMMHoOe




c y310M ceth. OnpeesieHne MapupyTa
JBIKEHUS TTaKETOB.

Bunae! nestensHOCTH B cetn UHTEpHET.
CepBucol UnTepHeTa.
["eonndopMamoOHHbIE CHUCTEMBI.
["eosioKkaIIMOHHBIE CEPBUCHI PEATBHOTO
BpeMEHU (HampuMep, JTOKaIus
MOOUIIbHBIX TeNIe(hOHOB, ONIPECICHHE
3arpy’KEHHOCTH aBTOMAaruCTpasiei),
WHTEPHET-TOPTOBIIsl, OpOHUPOBAHKE
OWJIETOB U TOCTUHHUII.
['ocynapcTBEHHBIE ANEKTPOHHBIE
cepBUCHI U ycrayru. CornuaabHbIe CETH —
OpraHu3aIus KOJUIEKTHBHOTO
B3aMMOJICUCTBUS U OOMEHA JaHHBIMH.
CeTeBoli ATUKET: TIpaBuia MOBEICHUS

B KnbOeprpoctpanctse. [Ipodiaema
MOJTMHHOCTH TIOJTy4YE€HHOMN
uHdopmaruu. OTKPBITHIE
o0pa3oBaTeIbHBIE PECYPCHI

oOecrieueHne At MPOBEPKH
paboTOCTIOCOOHOCTH CETH.
Ilpakmuueckue pabomot:

1. Cemesoe aomunucmpuposanue

14

Nudopmarmonnast
0€30IacHOCTh

TexHOTeHHBIE U SKOHOMHYECKHE
yIpO3bl, CBA3aHHBIE C UCIIOJIb30BAHUEM
UH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIX
TexHoJoruid. O61IHe MPoOIEMBbI 3aIUTHI
uHbOopMaluu 1 UHPOPMAITHOHHOM
6e3onacHocTu. CpencTBa 3aIuThI
UH(pOpPMALIUU B KOMIIBIOTEpaX,

XapakTepu3oBaTh CYIIHOCTh IIOHSATUN
«H(pOpMaLIMOHHAsA 0€30MacHOCThY,
«3amuTta uHHOPMaITUN.
dopMyIUpoBaTH OCHOBHBIE MPABUJIA
nH(pOopMaIIMOHHOM 0€30MaCHOCTH.
AHanu3upoBaTh 3aKOHOAATEIIbHYIO
0a3y, KacarIyrcs HHPOPMAITMOHHOM




KOMIIBIOTEPHBIX CETAX
¥ aBTOMAaTHU3UPOBAHHBIX
UH(GOPMAIIMOHHBIX CUCTEMaX.
[TpaBoBOe obOecrieueHue
nH(GOPMAIIMOHHON O€30MaCHOCTH.
DnexmporHas yugppoesas noonucsy,
cepmupuyuposanuvle caumol u
OOKYMeHMmbL.

[IpenotBpamieHue
HECAHKIIMOHUPOBAHHOTO JIOCTYyNa

K JINYHON KOH(PUACHIIUATIBHON
uHbOopMaIuu, XpaHsuencs

Ha MePCOHATBPHOM KOMITHIOTEPE,
MOOUITBHBIX YCTPONCTBAX.
Bpenonocuoe nporpammHoe
oOecrieueHue 1 crocoosl 6OPHOBI ¢ HUM.
AHTHUBHUPYCHBIE IPOTPAMMBI.
Opranu3aius JUYHOTO apX1Ba
uHpopManuu. PesepBHoOE KonupoBaHue.
ITaposbHas 3amurTa apXusa.
[IudpoBanne nanHbIX. CHMMETPHYHBIC
Y HECUMMETPUYHBIC T PHI.

[udpsr mpocToii 3aMEHBI.

[Mudp Hezapsa. Hudp Buxenepa.
AnroputMm mudpoBanusi RSA.
Cmeeanoepaghus

0€30MacHOCTH.

[IpuMeHATH cpeAcTBa 3alTUTHI
uHpopMaru: 6paHaMay3pHI,
AHTUBUPYCHBIE MTPOTPAMMBI,
napoJMpPOBaHKE U ApPXUBUPOBAHUE,
mudpoBaHue.

[IpenorBpamars
HECAaHKIIMOHUPOBAHHBIN TOCTYII
K JTUYHOU KOH(HICHIIMATIbHON
uH(popManuu, XpaHsauencs

Ha MIEPCOHATBHOM KOMITBIOTEPE,
MOOWJIbHBIX YCTPONCTBAX.
Ilpakmuueckue padomut:

1. Aumusupycneie npocpammol.
2. lllugpposanue oanmwix

Hroro no pazaeny

18




Pa3znen 2. Teopernueckue 0CHOBbI HH(POPMATUKH

2.1 | IIpencraBienue
uHbOopMaIuu
B KOMITBIOTEPE

12

WNupopmanus, 1aHHbIE U 3HAHUS.
HNupopmalinoHHbIE POLIECCHI

B IIPUpPOJIE, TEXHUKE U OOIIECTBE.
HenpepriBHBIE U TUCKPETHBIE
BEJIMYMHBI U curHaNbL. HeoO0xommmMocThb
JTUCKpeTH3aIuu nHpopmammu,
npeJHa3HaYeHHOM JJIsl XpaHEHMUs,
nepeaadr 1 00paboTKU B HU(POBBIX
CUCTEMAX.

JIBOMYHOE KOAMPOBAHUE.
PaBHOMEpHBIE 1 HEpAaBHOMEPHBIE KOJIBI.
JlekomupoBaHue COOOIEHUH,
3aMACaHHBIX C MTOMOIIBIO
HEPAaBHOMEPHBIX KOAOB. Y cnoBue daHo.
[TocTpoenne 0THO3HAYHO
JNEKOJUPYEMBIX KOJIOB C TIOMOLIBIO
nepesa. I pagh An.A. Mapkosa. EnuHUITEI
U3MEpEHHs KOJTMYecTBa HH(POpMaIUK.
AndaBUTHBIN TTOIXO K OI[CHKE
KOJIMYECTBA HH(POPMAIIHH.

Cucremsl cuncnenus. PazsépHyras
3aIKCh LENbIX U IPOOHBIX YHCE

B MO3UIIMOHHOM CUCTEME CUUCIICHUSI.
CBoiicTBa MO3ULIMOHHOMN 3aIIMCH YHUCIIA:
KOJIMYECTBO LU(P B 3alMCH, TPU3HAK
JETUMOCTH YUCJIa HA OCHOBAaHUE

[TosIcHATE CYIIIHOCTH IMOHATUN
«HGOPMALIHS, «TAHHBIE», «3HAHUSY.
Pemate 3anaun Ha u3MepeHue
uH(popMaruu, 3aKI0YEHHON B TEKCTE,
C MO3UIMU aI(PaBUTHOTO MOJIX0/1a

(B IpeANOJIOAKEHUU O PAaBHOM
BEPOSITHOCTH ITOSIBJIIEHUSI CUMBOJIOB

B TEKCTE).

[TosicHATh HEOOXOAUMOCTD U CYIITHOCTD
JTUCKPETU3ALNY IPU XPaHEHUH,
nepeaadye u 00paboTKe JaHHBIX

C TIOMOIIbIO KOMITBIOTEPOB.
[IpuBOIUTH IPUMEPHI PABHOMEPHBIX

Y HEpaBHOMEPHBIX KOJ10B. Koguposats
U JIEKOJMPOBATH COOOIICHUS

C UCIIOJIb30BAHUEM PABHOMEPHBIX

Y HEPABHOMEPHBIX KOJIOB.

Crpouth nipedKCHBIC KOJIBI.
KnaccudumupoBars cuctembl
CUHUCIICHMUSL.

BeimonnsaTs cpaBHeHUE yncel,
3allUCaHHbBIX B JIBOUYHOM,
BOCBMEPHUYHOW U IECTHAAATEPUIHON
CHUCTEMAaX CUUCIICHUS.

OcCyHIeCTBIATh EPEBO YUCET MEKITY
JBOUYHOM, BOCBMEPUYHOMN




CUCTEMBI CUYUCIIEHUA. AJITOPUTM
nepeBo/ia 1enoro yucia u3 P-uunoi
CUCTEMBI CUUCIICHUS B IECATUYHYIO.
AJNTOpUTM NepeBoa KOHEUHOU P-nuHoi
JIpo0H B JECATUUHYIO. AJITOPUTM
MIEpEBO/Ia LEJIOTO YUCia U3 IECATUIHOM
CUCTEMBbI CUucieHus B P-uunyio.
[lepeBoa KOHEUHOM IeCATUYHOM JIpoOU
B P-nunyto. /[BonuHas, BocbMepuyHas
Y IIECTHA/IIaTepUYHAsS CUCTEMBI
CUMCJIEHUS, CBSI3b MEXKAY HUMH.
Apudmernueckre onepanuu

B MTO3UIIMOHHBIX CUCTEMAX CUUCIICHUS.
Tpouunas ypasHosewernnasa cucmema
cuucnenus. /[eouyno-oecsaimuunast
cucmema CYuUCaeHus.

Komuposanne tekctoB. Konuposka
ASCII. OnrOoGalTHBIE KOTUPOBKH.
Crangapt UNICODE.

Koauposka UTF-8. Onpenenenue
UH(OPMAITMOHHOTO 00bEMA TEKCTOBBIX
COOOILIEHUH.

Komuposanue nzobpaxenuii. Onienka
MH(OPMAIMOHHOTO 00bEMaA
rpaduyuecKux JaHHBIX MPHU 3aJJaHHBIX
paspernieHny U TTyOnHe KOIUPOBAHUS
uBera. [[BeToBbie mogenu. BektopHoe

Y [IECTHAIUATEPUYHON CUCTEMAaMU
CUMCJICHHUS.

BBINOIHATH CIOKEHUE W BBIYUTAHUE
4uCeJl, 3alUCAHHBIX B IBOUYHOM,
BOCBMEPUYHOMN U IIECTHAAATEPUIHOU
CHUCTEMAX CUUCIICHUS.

Ocy1ecTBIATh KOAUPOBAaHUE TEKCTOBOM
uH(pOpMaIUU C TOMOUIBIO
KOJIUPOBOYHBIX TAOJIHII.

Onpenensate HOOPMAIIMOHHBI 00BEM
TEKCTOBBIX COOOIIEHUH B pa3HbIX
KOJIUPOBKaX.

Brrunciars pazMep 1BETOBOW MAIUTPHI
0 3HAYEHWIO OUTOBOM ITyOUHBI 1IBETA.
Omnpenenars pazmMepsl rpadhUuecKux
(aiiyIoB MpU U3BECTHBIX PA3PEIICHUN U
TIIyOMHE KOJAUPOBAHUS 1IBETA.
Brruucnsats nHGOpMaIMOHHBIN 00BEM
M(pOBOI 3BYKO3AMKCH 110 HYACTOTE
JTUCKPETU3AINH, TTyONMHE KOAUPOBAHUS
Y BPEMEHU 3aIHCH.

Ilpakmuueckue padomul:

1. Jluckpemuszayus epagpuuecxotii
uHgpopmayuu.

2. Jluckpemu3zayus 38yko60ii
uHgpopmayuu




KoaupoBaHue. PopMatel rpadUIECKUX
¢aiino. TpéxmepHas rpaduxka.
®pakranbHas rpaduka.

Koauposanue 3Byka. OnieHka
nH()OPMAITMOHHOTO 00BEMA 3BYKOBBIX
JIAHHBIX TPH 33JJaHHBIX YaCTOTE
JUCKPETU3ALIMHU U PA3PSATHOCTH
KOJIUPOBAHUS

2.2

OcHOBBI anre0phl
JIOTUKHU

Anre6pa noruku. [lonsarue
BBICKa3bIBaHUs1. BbICKa3bIBaTEIbHbBIC
dbopmbl (mpenukatsl). KBaHTOPBI
CYIIIECTBOBAHMSI U BCEOOIITHOCTH.
Jlornueckue onepanuu. TaOauIbI
UCTUHHOCTH. Jlornueckue BhIpaKeHUsI.
Jlormueckue TOXKIeCTBA.
JIoka3aTenbCTBO JIOTUYECKUX TOXKIECTB
C MOMOUIBIO TAOJIHI] HCTUHHOCTH.
Jlornueckue onepaiuu u oneparuu
HaJl MHOXECTBaMHU.

3aKoHBI anTeOphl JTOTUKH.
DKBUBAJICHTHBIE MPE0Opa30BaHUS
JIOTMYECKUX BhIpaKEHUM. JIornueckue
YpaBHEHUS U CUCTEMbl YpaBHEHUM.
Jlornyeckue QyHKIMU. 3aBUCUMOCTH
KOJINYECTBA BO3MOXHBIX JIOTHUECKUX
(GYHKIHIA OT KOJTUYECTBA APTYMEHTOB.
[TonHbIE CHCTEMBI JIOTHYECKUX

[IpuBOIUTH IPUMEPHI TIEMEHTAPHBIX

Y COCTABHBIX BBICKA3bIBAHUM.
Pa3nuuatrh BbICKAa3bIBaHUS U PEIUKATHI.
VY cTaHaBIMBAaTh CBSI3b MEKY alIreOpoi
JIOTUKH U TEOPHEN MHOKECTB.
BpIunciisaTh 3HaUCHUS JIOTUYECKUX
BBIPKEHUI C JJIOTUYECKUMHU
onepanusiMi KOHbIOHKIINH,
JTU3bIOHKIIUY, THBEPCUU, UMILTAKAIIUH,
SKBUBAJICHIUH.

[TpoBoauTh aHaIM3 TAOIUIT UICTUHHOCTH.
CrpouTth TaOIUIBI HCTUHHOCTH
JIOTUYECKUX BBIPAKEHHM.
OcCyleCTBIATh SKBUBAJICHTHBIE
npeoOpa3oBaHUsl JIOTMYECKUX
BBIPAKEHUI C HCIOJIb30BAHUEM 3aKOHOB
anreOphl JIOTUKH.

OcymecTBIATh IOCTPOEHUE
JIOTUYECKOTO BBIPAKEHUS C JAHHOU




GbyHKITUH.

Kanonuueckuie (Gopmbl IOTHUECKUX
BbIpaxkeHU. COBEPIICHHBIE
JN3bIOHKTUBHBIE U KOHBIOHKTUBHBIE
HOpPMaJIbHBIE (DOPMBI, AITOPUTMBI UX
MOCTPOEHUS IO TA0JINIIE UCTUHHOCTH.
Jlornueckue 3EMEHTHI B COCTaBe
kommbiotepa. Tpurrep. Cymmarop.
MHoropa3psaHblii CyMMaTop.
[TocTpoeHune cxeM Ha JJOTHYECKHUX
AJIEMEHTAX MO0 33JJaHHOMY JIOTHYECKOMY
BBIPAKECHUIO. 3aIIUCh JIOTUYECKOTO
BBIPAXKEHUS 110 JOTUYECKOU CXEME.
Mukpocxemovl u mexHono2us ux
npou3800cmea

Ta0JIMIIEH HICTUHHOCTH U €TO
YIPOILICHUE.

Pemars npocteie Jornueckue
YPaBHEHUS U CUCTEMbI YPABHEHUM.
XapakTepu3oBaTh JOTUYECKUE
AJIEMEHTHI KOMITBIOTEPA.

[TosicHATB yCTPOUCTBO CymMaTopa

U TpUITEpa.

3anuchIBaTh JOTHYECKOE BBIPAKEHHE
IO JIOTHYECKOU CXEME.

CTpouTh CXEMbI Ha JJIOTUYECKUX
3JIEMEHTAX IO 33JJAHHOMY JIOTUYECKOMY
BBIPAXKEHUIO.

Ilpakmuueckue paoomot:

1. Ilocmpoenue u ananuz mabauy
UCTMUHHOCIMU 8 MAOIUYHOM Npoyeccope

2.3

KommnberorepHas
apudmMeTrka

IIpencraBieHnE LEIBIX YUCET B TAMSITH
KoMIboTepa. OrpaHUYEHHOCTD
JIHAIa30Ha YUCeJI MPU OTPAHUYCHUN
KOJIN4eCTBA pa3psaoB. llepenosnenue
pa3psAaHON ceTKU. be33HakoBbIE U
3HAKOBbIC JaHHbIE. 3HAKOBBIN OWT.
JIBOWYHBIN JOTIOJTHUTEIBHBIN KOI
OTPULATEIIBHBIX YHUCEI.

[TobuTOBBIE JIOTHUECKHUE OTIEpaITiH.
Jlornueckuii, apudmeTnyeckuii u
nukianaeckun capuru. ludposanue

[Tomy4aTh BHYTpEHHEE TPECTABICHUE
L[EJIBIX U BEIIECTBEHHBIX YU CEN

B [TAMSITU KOMITBIOTEPA; ONPEAECTATH
10 BHYTPEHHEMY KOJly 3HAUEHUE YHCIIA.
XapakTepus3oBaTh 0€33HAKOBBIC U
3HAaKOBBIC JJAHHBIE.

[TogACHATH MOPSIAOK BHITIOJIHEHUS
apupMETUIECKUX OTepaIii C IEeTBIMU
Y BEILIECTBEHHBIMU YHCIIAMU

B IIPOLIECCOPE.

[IpuMeHATh TOOUTOBBIE JIOTHYECKUE




C TIOMOIIIbIO TOOMTOBOM OTepaIuu
«uckimoyaroniee NJIN».

[IpencraBieHne BEIIECTBEHHBIX YUCEI

B MMaMSITU KOMIIbIOTEpA. 3HAYAIIasl YacTh
Y MOPAIOK yKucia. Jlnamna3oH 3Ha4YCHUN
BeIlIeCTBEHHBIX uncell. [Ipobiemsr
XPaHEHUS BEUIECTBEHHBIX YUCEIL,
CBSI3aHHBIE C OTPAHUYECHUEM KOJIMYECTBA
pa3psAn0B. BeinonHeHue onepanui

C BEIIECTBECHHBIMU YHCIIAMH,
HAKOTUICHUE OLIMOOK MPU BEIYMCICHUIX

oTepaluu.
XapakTepu3oBaTh MpPeJCTaBICHUE

Y XpaHEHHE B TaMATH KOMIThIOTEPA
BEIIIECTBEHHBIX YUCEN.

[TosicHATH TPUYMHBI HAKOTIICHUS
OIIMOOK TP BBIYUCIICHUSIX

C BEIICCTBEHHBIMH YHCIIAMHU.
Ilpakmuueckue pabomoi:

1. M3yuenue nopaspsono2o MauuHHo20
npeoCcmaesieHus Yevlx U 6euecmeerHblx
yucern

Hroro no pazneny

21

Pa3znes 3. AiropurMbl ¥ IpOrpaMMHpOBaHHe

3.1

BBenenne
B IPOrPaMMUPOBAHUE

16

Onpenenenne BO3MOKHBIX PE3YyJIbTATOB
paboTHl IPOCTENIINX aJTOPUTMOB
YIPABJICHUS UCIIOTHUTEISIMU U
BBIYHMCIIUTEIbHBIX aITOPUTMOB.
Onpenenenne UCXOAHBIX JaHHBIX,

IIPU KOTOPBIX AJITOPUTM MOXKET J1aTh
TpeOyeMblil pe3yJbTarT.

Ortarbl peuieHus 3aJ1a4 Ha KOMITbIOTEPE.
HNHCcTpyMEHTAIBHBIE CPEJICTBA:
TPaHCJISTOP, OTIAAYHK,
npoduiupoBurK. Komnusmus

Y MHTEPIPETALUs IPOTPaAMM.
BupTtyanbHble MallIvHBI.
WuTerpupoBanHas cpeaa pa3pabOoTKHU.

BriscHaTh pe3ynbTaT paboThl
aJTOpUTMA JJIs1 UCTIOTHUTEIIS

NP 3aJJaHHBIX UCXOJHBIX JAHHBIX,
OIPENETATh BO3MOXKHBIE UCXOHBIE
JTAHHBIE JIJI1 U3BECTHOIO PE3YyJIbTaTa.
[IpuBOAUTH IPUMEPHI AJITOPUTMOB,
COAEpKAIIUX MOCIE0BATENbHBIE,
BETBAIIMECA U IUKIINYECKUE CTPYKTYPBHIL.
AHaIM3UpOBaTh IIUKINYECKUE
AJITOPUTMBI JJ1s1 UCTIOJTHUTES.
Briaensate atanel pemienus 3a1a4u
Ha KOMIIBIOTEPE.

[ToACHATP CYyIIHOCTH BBIICIIEHHBIX
ATaIOB.




MeTonbl OTIAAKK IPOTpamMM.
Hcnonb3oBaHe TPACCUPOBOYHBIX
Tabnuil. OTIag0YHBIN BBIBO/I.
[TomraroBoe BBHIMOJHEHUE MTPOTPAMMBI.
Touku octanosa. [IpocmoTp 3HaUCHUI
MePEMEHHBIX.

Azbik nporpammupoBanus (Python,
Java, C++, C#). Tumbl 1aHHBIX:
I1€JI0YMCIICHHBIC, BEIICCTBCHHBIC,
CUMBOJIbHBIC, JIOTHYECKHE. BeTBienus.

CnoxHbie ycnoBus. LIUKITBI C yCIIOBUEM.

[{MKJIBI IO IEPEMEHHOM.
B3anmo3aMeHsIEMOCTD Pa3INYHbBIX
BUJIOB LIMKJIOB. IHBapHaHT LUKIIA.
CocraBieHue UKJIIa C UCTI0JIb30BAHUEM
3apaHee OINPEeNeIEHHOTO NHBApUAHTa
LUKJIA.

JIoKyMeHTHpOBaHHE IPOTrPaMM.
Hcnonb30BaHHE KOMMEHTAPUEB.
[ToaroToBka onvcanus MpoOrpamMmsl

Y MHCTPYKIIMH JIJIS1 TOJIb30BATENS.
AnropuTMbl 00pabOTKH HATYpaJIbHBIX
YUCEJI, 3aMMCAHHBIX B TO3ULIMOHHBIX
CUCTEMaX CUUCIICHUS: pa30ueHue
3allyCU YKCTIa Ha OTEIbHBIC ITU(PBI,
HAaXO0XKJECHUE CYMMBI U IIPOU3BEICHUS
nudp, HaX0KACHUE MaKCUMaIbHON

OTnaxuBaTh IPOrpaMMBbI C TOMOIIBIO
TPacCCUPOBOYHBIX TAOIUIL

U C UCIIOJIb30BAHUEM BO3MOXKHOCTEH
OTJIATYMKA CPEJIbI TPOTPAMMHUPOBAHMUS.
CocTaBisATh JOKYMEHTALIMIO

Ha IIPOrpaMMmy.

Pa3pabatbeiBaTh U peann3oBbIBaTh

Ha SI3BIKE MTPOTPaMMUPOBAHUS
aIrOpUTMBbI 00PAOOTKH LIENBIX YHCET,
B TOM 4HCJIIE TIepeOOPHBIE aNTOPUTMBI.
PaszpabatbeiBaTh mporpamMmel

JUTs1 00OpaOOTKM TaHHBIX, XPAHAILIUXCS
B TEKCTOBBIX (paiiiax.

Ilpakmuueckue paoomoi:

1. Buioenenue u obpabomka yughp
Yenoeo Yucia 8 pasiuyHblX CUCEMAX
CUUCTIEHUSL C UCNOIb308AHUEM ONEpaYUli
YeNouUCTIeHHOU apu@dMemuKu.

2. Pewenue 3a0au memooom nepebopa.
3. Obpabomka 0aHHBIX, XPAHAUWUXCS

6 Qaiinax




(MUHUMAJIBHOM ) TUPPHI.
HaxosxaeHnue Bcex MpoCcThIX YUce

B 33J]JaHHOM JuanasoHe. [IpencraBnenue
qKCIIa B BHJIE HA0Opa MPOCTHIX
COMHOXKHUTENEH. AJTOPUTM OBICTPOTO
BO3BEJICHUS B CTEIICHb.

O6paboTKa JaHHBIX, XPAHALIUXCS

B (haiinax. TeKCTOBBIC U IBOUYHBIC
daiinbl. @aitoBble IEPEMEHHBIC
(daiinoBblie ykazaTenun). UteHue

u3 (aiina. 3anuch B aiin

3.2

BcnomorarenbsHbie
AT OPUTMBI

Pa3Ouenue 3amaun Ha MOoA3a1a4H.
[ToamporpaMmel (IpOIIEAYPHI U
¢bynkuun). Pekypcus. PekypcuBHbie
00BeKTHI ((ppakTaiibl). PekypcuBHbIe
npoleaypbl U QyHKIIUU.
Hcnonb30BaHue cTeKa Jj1sl OpraHu3anuu
PEKYPCUBHBIX BHI30BOB.

Hcnonb3oBaHue CTaHIapTHOU
OMOTMOTEKH S3bIKA MPOTPAMMUPOBAHUS.
[Toaxmtrouenne OUOIMOTEK
MOANPOTPaMM CTOPOHHHUX
MPOU3BOAUTENIEN. MOIYIIBHBIN NPUHLINI
MOCTPOEHUS ITPOTrpamMm

Pa30uBaTh 3aauy Ha MoA3a4auH.

O opMIATE JIOTUYECKU LETOCTHBIE
WM MOBTOPSItOLIUECs (hparMeHThl
IPOrpamMMbl B BUJIE€ MOAIPOrPAMM.
[TosICHATB CYIIHOCTH PEKYPCUBHOIO
aNropuTM™MA.

Haxonuthk peKkypcuBHbBIE OOBEKTHI

B OKPY’KarOIIEM MUPE.

Onpenenarb pe3ynbTaT padoThl
IPOCTOT0 PEKYPCUBHOI'O AJITOPUTMA.
Hcnonb30BaTh CTaHAAPTHHIE
OMOTMOTEKU OANPOTrpaMM S3bIKa
IIPOTrpaMMHUPOBaHUs, OMOIHMOTEKH
CTOPOHHMX ITPOU3BOJIUTEIICH.
[IpuMeHATh MOYJIBHBIA IPUHIIUIT
npu pa3pabOTKE MPOTrpaMM.




Ilpakmuueckue pabomoi:

1. Hcnonvzosanue noonpocpamm
CMaHoapmuou OuOIUOmMeKU sA3bIKA
NPOSPAMMUPOBAHUSL.

2. Paspabomka noonpoepamm.

3. PexypcugeHnvie noonpozpammbi.

4. Mooynbubiil npuHyun nOCmpoeHust
npozcpamm

3.3

YuciaeHHbIE METOIBI

Yucnenasle MeTOabl. TOUHOE U
NPUOIMAKEHHOE pELICHUS 3a/1auu.
YucieHHbIE METO/IBI PELLIECHUS
YpaBHEHUI: METOJ1 repedopa, METOT
NOJIOBUHHOTO fieeHus. [pubmkénnoe
BBIYMCIICHHUE JINH KPUBBIX.
Brruucnenue miomaaei puryp ¢
MOMOUIBIO YUCIEHHBIX METOJ0B (METO
PSIMOYTOJIBHUKOB, METOJ] TPAIELIHA).
[Touck Mmakcumyma (MUHUMYMaA)
GyHKUMHA OAHOW MEPEMEHHON METOJIOM
MOJIOBUHHOT'O JEJICHHUS

[TosicHATH IPUHITUTIBEI pabOTHI
YUCJICHHBIX METOJIOB, Pa3HUILY
MEXIY TOYHBIM U MPUOTHKEHHBIM
PEIICHUSIMHA BEIYHCIIUTETBLHBIX
3a/ay.

Pa3zpabatbeiBaTh 1 OTJIAXKUBATH
MIPOTPAMMBI, PEATH3YOIIHIEC
YUCJICHHBIC METO/IbI PEIICHUS
ypaBHEHUH, NPpUOIMKEHHOE
BBIYHCIICHUE JUTMH KPUBBIX

U TIoIaaen Guryp, IOMCK MaKCUMyMa
(MuHUMYMa) QYHKITUU OJTHOM
MIEPEMEHHOM.

Ilpakmuueckue pabomoi:

1. Yucnennoe pewienue ypagreHuii.
2. Ilpubnusicénnoe gviuucieHue Onun
KpUBbIX u niowaoei gueyp.

3. Ilouck maxcumyma (MuHUMYMa)

@dyHKYUU




3.4 | AnroputMbl 00pabOTKH 5 OOpaboTKa CUMBOJIBHBIX JaHHBIX. Hcnonb30BaTh BCTpOeHHBIE QYHKITHH
CHUMBOJIbHBIX JIaHHBIX Berpoennbie pyHKINU S3bIKA A3bIKa MMPOTPAMMUPOBAHHUS

IPOrpaMMHUPOBAHUSA AJIs1 00pabOTKH U1 00paObOTKHU CUMBOJIBHBIX CTPOK.

CHUMBOJIBHBIX CTPOK. AJITOPUTMBI Pa3pabaTeiBaTh U OTIQKUBATH

00pabOTKN CUMBOJIBHBIX CTPOK: IPOrpaMMBbI, PeaTU3yIOIINE TUTIOBBIE

NOJICYET KOJIMYECTBA MOSABIICHUN aIrOpUTMBI 00PAOOTKHU CUMBOJIBHBIX

CHUMBOJIA B CTPOKE, pa30MEHUE CTPOKU TAaHHBIX Ha BEIOPAHHOM SI3BIKE

Ha CJIOBA M0 IPOOETbHBIM CHMBOJIAM, IPOrpaMMHUPOBAHUS.

MOWCK TMOACTPOKH BHYTPH TaHHOM [Ipeo6pa3zoBbIBaThH UKCIa

CTPOKH, 3aMeHa HalJICHHOW MOJICTPOKH | B CHMBOJIBHYIO CTPOKY M 0OpaTHO.

Ha JIpYTyIo cTpoky. ['eHeparus Bcex Ilpakmuueckue pabomoi:

CJIOB B HEKOTOPOM aJipaBuTeE, 1. Ilocumeonvuas obpabomka cmpox.

YIOBJICTBOPSIONIMX 33 IaHHBIM 2. Obpabomka cmpok

orpannuyeHusM. [IpeoOpa3oBanue uucna | ¢ ucnoavzosanuem Qynxkyuil

B CUMBOJIbHYIO CTPOKY U 0OpaTHO CMaHOapmuou OubIUOmMeKU s361Ka
NPOCPAMMUPOBAHUS.
3. I'enepayus ecex cnos,
VO0081eMBOPAIOUUX 3A0AHHOMY
YCa08uto

3.5 | AnropuT™Mbl 00pabOTKH 10 MaccuBbl ¥ I0OCIIEI0OBATEIBHOCTH [IpuBOIUTH MPUMEPHI OJHOMEPHBIX

MaCCHBOB

yrcel. Beraucinenue 0000nMEHHBIX
XapaKTEPUCTHUK AJIEMEHTOB MacCUBa
WJIM YHUCJIOBOM ITOCIIE0BATCILHOCTH
(CyMMBblI, IPOU3BEACHHUS], CPETHETO
apu(PpMETHIECKOTO, MUHUMATTLHOTO
1 MaKCHMAaJIbHOTO 3JIEMCHTOB,
KOJIMYECTBA DJICMEHTOB,

U IBYMEPHBIX MaCCUBOB.

[IpuBoaUTH IpUMEPSHI 33144

13 OBCEIHEBHOM KU3HH,
IIPEAIIOIararIlnX UCII0JIb30BaHUE
MaCCHUBOB.

Pa3pabaTbiBaTh 1 OTJIAXKUBATH
IIPOrPAMMBI, PEaInu3yOIIUe TUIIOBbIE




YIOBJIETBOPSIONINX 33JaHHOMY
yCIOBHI0). JINHEWHBIN MOUCK
3aJIaHHOT'O 3HAYEHUsI B MaCCHUBE.
CopTHpoBKa OJHOMEPHOTO MACCHUBA.
[IpocTbie METOIBI COPTUPOBKHU
(MeTon my3bIpbKa, METO/T BEIOODA,
COPTUPOBKA BCTaBKaMHU ).
CopTHpoOBKa CIUSHHUEM.

beicTpas copTupoBKa MaccuBa
(asmroput™ QuickSort).

JIBOWYHBIN IOUCK B OTCOPTUPOBAHHOM
MacCHBE.

JIByMepHbIE MaCCUBBI (MaTPHILBI).
AnropuTMbI 00pabOTKH JBYMEPHBIX
MacCCHBOB: 3aII0JIHEHUE IBYMEPHOTO
YKICJIOBOI'O0 MacCHBa IO 33/IaHHbIM
MpaBUJIaM, MIOUCK 3JIEMEHTA

B IBYMEPHOM MAacCCHBE,

BBIYHCIICHHE MaKCUMyMa (MUHUMYyMa)
Y CyMMBI 3JIEMEHTOB JIBYMEPHOTO
MacCHBa, MepecTaHOBKA CTPOK

Y CTOJIOIIOB IByMEPHOI'O MacCHBa.
Paszpabomka npoepamm ons pewenus
NpOCMbIX 3A0a4 AHAIU3A OAHHBLX
(ouucmra dannvix, kKiaccugurayus,
AHAU3 OMKTOHEHUIL)

aJITOPUTMBI 0OPaOOTKH OJHOMEPHBIX
U IBYMEPHBIX MACCUBOB, Ha BEIOPAaHHOM
SI3BIKE TIPOTPAMMHUPOBAHHSI.
Paspabamuieams npoepammol

0151 peueHust nNPOCMblX 34044 AHAU3A
OQHHODIX.

Ilpakmuueckue padomot:

1. 3anonnenue maccusa.

2. Bviuucnenue 0606wénnolx
Xapakmepucmuxk Maccuea (Yuciosou
nocie008amebHOCMUL).

3. Ilouck murumanbHo20
(MAKCUMAanIbHO20) d/1eMEeHMA 8 YUCTIO80M
maccuse.

4. Jlunetinwviii nouck 3a0aHHO20
3HAYeHUsl 8 Maccuse.

5. Ilpocmoie memoodwvl copmuposxu
maccusa.

6. hvicmpas copmuposxka maccusa.

1. [{souunwiii nouck.

8. Obpabomka mampuy.

9. Ananuz oannwvix

Hroro no pazaeny

44




Pasznen 4. UndopmaumoHHble TEXHOJIOTHH

4.1 | O6paboTKa TEKCTOBBIX 6 TexcToBBI Mpoueccop. PazpabaTeiBaTh CTPYKTYpY IOKYMEHTA.
JTIOKyMEHTOB PenaktupoBanue u popmaTrupoBaHHe. Ncnons3oBatk cpeqicTBa aBTOMaTU3alUN

[TpoBepka opdorpaduu u TpaMMaTHKU. | IIPH CO3JaHUH JOKYMEHTA.
CpencTBa novcka u aBTO3aMEHbI [TpuMeHATh TpaBuUIa U TUPOBAHUS
B TEKCTOBOM ITPOILIECCOpeE. MCTOYHUKOB U 0(DOPMIICHHUSI
Hcnonb30BaHue CTUIIEH. OonbamorpauyeCcKux CChLIOK.
CTpyKTypUpOBaHHBIE TEKCTOBBIC [IpuHuMaTh yyactue B KOJJIEKTUBHOU
nOoKyMeHThl. CHOCKH, OTJIaBJICHHE. paboTe HaJl JOKYMEHTOM.
KonnextuBnas pabota ¢ JokymMmeHTamMH. | BBIOTHATH HA0OP M MPOCTYIO BEPCTKY
NHCcTpyMeHTBI pelieH3upOBaHUS MaTEMaTUYECKUX TEKCTOB.
B TEKCTOBBIX npoueccopax. O0naunsle | Ilpakmuueckue pabomol:
cepBucsl. [lenoBas nepenucka. Pedepar. | 1. Bépcmra ookymenmos
[IpaBuna MUTUPOBAHUS KICTOYHUKOB 1 C MamemamudecKumu opmyniamu.
odopmieHus: ondmuorpaduyecKux 2. Mnozocmpanuurvie 0OKyMeHmMbL.
cceutok. OdopmiieHue CrucKa 3. Konnexmusnas paboma
auteparypbl. Cmanoapmeol C OOKYMeHmamu
oubuocpagpuueckux onucarul.
3HAKOMCTBO C KOMITBIOTEPHOM BEPCTKOI
TeKcTa. TeXHUYEeCKHe Cpe/ICTBA BBOIA
TekcTa. Criennanu3upoBaHHbIE CPEICTBA
PETAKTUPOBAHUS MATEMATHIECKUX
TEKCTOB

4.2 | AHaJIM3 TaHHBIX 8 Ananu3 nanHbix. OCHOBHBIE 3aJ]a4H [IpuBOIUTH IpUMEPHI 33724 aHAIN3a

aHaJIN3a TaHHBIX: IPOTHO3UPOBAHME,
KJ1accuduKaIys, KiacTepu3aius,
aHaJIN3 OTKJIOHEHUIA.

JAHHBIX.
[TosicusaTh HAa MpUMeEpax
IIOCJIEN0BATENBHOCTD PEIICHUS 3a1a4




[TocnenoBaTenbHOCTH pelICHUs 3a/1a4
aHaJIM3a JaHHBIX: COOpP NEPBUUYHBIX
JTAHHBIX, OUHUCTKA U OIIEHKA KauecTBa
JAHHBIX, BEIOOP W/WJIH MIOCTPOCHUE
MOJIeNid, TpeoOpa3oBaHue JaHHBIX,
BU3YalIM3allMsl JaHHBIX, HHTEPIIPETAIUS
pe3yabTatoB. [IporpammHbie cpeacTBa
Y UHTEPHET-CEPBUCHI JIJIs1 00pabOTKH

U TpeJICTaBlIeHUs JaHHBIX. bosbiine
JaHHble. MalmHHOe 00yUYeHue.
HUnmennexmyanvrulii ananus OaGHHbIX.
AHanu3 TaHHBIX ¢ TOMOIILIO
AIIEKTPOHHBIX Tabull. Brruucienue
CYMMBI, CPETHETO apu(PMETHIECKOTO,
HanOOJIbIIEr0 (HAMMEHBIIIETO) 3HAUCHHUSI
nuaral3oHa. Beraucienue

K03 duLIeHTa KOPPETSAILHH JIBYX PSIIOB
naHHbIX. [TocTpoeHue cTon0uaThIX,
JMHENYATHIX U KPYTOBBIX IHArPaMM.
[TocTpoenune rpadukoB HyHKIIHIA.
[TonGop nuHUYM TpeH1a, pelIeHue 3a1a4
MIPOTHO3UPOBAHUS.

YucneHHoe peleHne ypaBHEeHUN

C MOMOIIIbIO TT0100pa mapameTpa.
OnTuMu3anus Kak HOMCK HAaUIy4Ilero
pelIeHUs B 33JJaHHbBIX YCIIOBUSIX.
[{eneBas hyHKIHS, OTpaHUYEHUS.

aHaM3a JaHHBIX.
Pemath mpocThie 3a1auu aHATN3a
JAHHBIX C IIOMOIIIBIO AJIEKTPOHHBIX
TaOJIHUIL.

Hcnons30BaTh COPTUPOBKY U (PUITBTPHI.
Hcnonws30Bath cpencTBa I€I0BOMU
rpaduKu IS HarJSITHOTO
MIPE/ICTABIICHUS TaHHBIX.

Pemate mpocThie pacu€THbIC U
ONTUMH3ALMOHHBIC 33/1a4U C TIOMOIIBIO
AJIEKTPOHHBIX TAOJIHII.

Ilpakmuueckue padomot:

1. Ananusz oannvix ¢ nomowvio
91eKMPOHHBIX MAOAUY.

2. Haznsaonoe npeocmasnenue
pe3yibmamos Cmamucmuyeckou
006pabomku OaHHBIX 8 8UOE OUACDAMM
cpeocmeamu pedaKxmopa 31eKmpOHHbIX
maoauy.

3. Iloobop nunuu mpenoa,
NPOCHO3UPOBaHLE.

4. Yucnennoe peutenue ypasHeHull

¢ HOMOWbI0 N00bOpa napamempa.

5. Pewenue 3a0au onmumuzayuu

C NOMOWbIO INEKMPOHHBIX MabIUY




JlokanbHbIe U TJI00aTbHBI MUHUMYMBI
neneBor pyHkuuu. Pemenue 3amnau
OITHMHM3AIMH C TTOMOIILIO
AIIEKTPOHHBIX TAOJINIT

Hroro 1o pazaeny 14
PesepBHOE Bpems 3)
OBILIEE KOJIMYECTBO 102

YACOB I10 ITPOI'PAMME




11 KUIIACC

Ne
/11

HaumenoBaunue
pa3aenoB U TEM
y4eOHOTO0 MpeIMeTa

KonuuecTtBo
4acoB

[IporpammHoO€ conepkaHue

OCHOBHBIE BUIBI IEATEIHLHOCTH
00yYarOIIMXCs

Pa3znen 1. Teopernueckue ocH

0BbI MHPOpMATHKH

1.1

Nudopmanus
U UH(OpMaLIMOHHBIE
IIPOLIECCHI

10

Teopernueckne NOAXObI K OLICHKE
KOJIM4ecTBa HH(GOPMAIIUH.

3aK0OH aJIMTUBHOCTH HH(pOpMAIUH.
®opmyna Xaptiu. Uupopmanus u

BeposITHOCTh. Dopmyia [llenHoHa.

AJITOPUTMBI CKATHUS JAHHBIX.

Anroput™m RLE. Anroputm Xaddmana.

Anroputm LZW. ANTOpUTMBI CoKATHUS
JTAHHBIX

C IOTEPSIMU. Y MEHBIIICHUE TITyOUHBI
KoJMpoBaHus 11BeTa. OCHOBHbBIE UJEU
anroputmoB cxatus JPEG, MP3.
CKOpoCTb nepenauu TaHHBIX.
3aBUCUMOCThH BPEMEHH Tepe/iaun

OoT HH(POPMAITMOHHOTO 00bEMA TAHHBIX
U XapaKTEepUCTUK KaHayia CBSI3H.
[Tpyu4rHBI BOSHUKHOBEHUS OMIHOOK
npu nepenade nanHbix. Kossl,
MO3BOJISIONIME OOHAPYKUBATh U
UCITPABJISTh OMTUOKH, BO3HUKAIOITUE
Ipu nepeaave JaHHbIX. Paccrosinue
XsmmuHra. Koauposanue

XapakTepu30BaTh pa3InyHbIC
TEOPETUYECKUE MOIXO0IbI K OLIEHKE
KOJIM4eCTBA MH(POPMALIMH.
OnuceIBaTh U3y4aeMble aJITOPUTMBI
CKaTHUs JTaHHBIX, CPABHUBATh
pE3yNbTaThl UX PAOOTHI.

Pemiats 3aaun Ha onpeeeHUe
BPEMEHHU Tepeaaur JaHHbIX M0 KaHATy
CBSI3U C U3BECTHBIMU XapaKTEPUCTUKAMH.
[TosicHATH IPUHITUIIBEI OOHAPYKEHUS

Y UCTIPABJICHUSI OIITMOOK MPU mepeaade
JAHHBIX C TTOMOIIIbIO
MMOMEXO0YCTOWUYUBBIX KOJIOB.

[TosicHATH 3HAaYEHUE TTOHATHM
«CUCTEMAY, IIOJICUCTEMAY,
«CUCTEMHBIN YD HEKT,
«yTIpaBJICHUEY; 3HAUCHUE OOpaTHOU
CBSI3U JIJIS1 JOCTUKEHUS LIEJIH
yIpaBJICHHUS.

Ilpakmuueckue pabomot.

1. Corcamue 0anHbIX ¢ NOMOUIBIO
aneopumma RLE.




c moBTopeHrueM 6uToB. Koibl
X3MMHHTA.

CucrteMbl. KOMIIOHEHTBI CUCTEMBI U UX
B3aumoeicTeue. CucteMHbIi 3P deKT.
VYrpanenue Kkak HUHPOPMaIMOHHBIH
npouecc. O0patHast CBsI3b

2. Corcamue OaHHbIX ¢ NOMOUWbIO
aneopumma Xagppmana.

3. Corcamue 0aHHbIX ¢ nomepamu
(ancopummur JPEG, MP3).

4. [lomexoycmotiuugvle KOObl

1.2

MoaenupoBanue

Mopaenu u monenupoBanue. Llens
MOJEJINPOBaHUsA. AJICKBATHOCTD
MOJIEIN MOJICIUPYEMOMY OOBEKTY HIIH
Iporeccy, eI MOAEIUPOBAHUS.
dopmann3zanus NpUKIaJHbIX 3a1a4.
[IpencraBienue pe3ynbTaToB
MOJIEJITMPOBAHUS B BUIE, yIOOHOM

JUTSl BOCHPUSITHS YETTOBEKOM.
['padmyeckoe npeacTaBiIeHNUE TaHHBIX
(cxembl, TaOIULBI, TPAPUKH).

I'padwi. OcHoBHBIE TOHATHUSI. BUIbI
rpados. Onucanue rpagoB ¢ TOMOIIBIO
MaTpHL CMEXHOCTH, BECOBBIX MATPHLI,
CIIMCKOB CMEKHOCTH. Pelienne
ITOPUTMUYECKHUX 3a]1a4, CBA3aHHBIX
¢ aHanu3oM rpadoB (IOCTpOECHUE
ONTUMAJIBHOTO MyTH MEXIY
BepIIMHAMU rpada, ornpeaenecHue
KOJIMYECTBA PA3JIMYHBIX ITyTEH MEXIY
BEpUIMHAMYU OPUEHTUPOBAHHOTO
aIUKIINIEeCcKOTo rpada).

Hepesbsi. bunapuoe nepeso. JlepeBbs

OnpenensiTe MOHATUSI «MOJEIbY,
«MOJICIIUPOBAHUEY.
Knaccudumuposars moaenu

I10 3aJaHHOMY OCHOBAHHUIO.
OnpenensaTe ueiap MOAECINPOBAHNS

B KOHKPETHOM CITy4ae.

[IpuMEHSTh anrOpUTMbI HAXOKICHUS
KpaT4auIlnX IyTed MEXAY BEPIIMHAMU
OpPUEHTHUPOBAHHOTO rpada.
[IpuMEHSTh AJITOPUTMBI OTIPEACIICHUS
KOJIMYECTBA PA3IUYHBIX MMyTEH MEXKIY
BEpIIMHAMHU OPUEHTHUPOBAHHOTO
AIUKJIMYIEeCKOro rpada.

[IpuBOIUTH TPUMEPHI UCTIOIB30BAHUS
JIepeBbEB U TpadoOB MPHU ONMHMCAHUH
00BEKTOB U MPOLECCOB OKPYKAIOIIETO
MHUpa.

Ctpouts nepeBo nepedopa BapuaHTOB.
XapakTepu3oBaTh UTPY KaK MOJIETh
HEKOTOPOM CUTYyalUH.

JlaBaTh onpeiesieHue BBIMTPBIITHON
CTpaTeruu.




noucka. Criocoosl 00X0/1a AepeBa.
[IpencraBienne apuPpmMeTHUCCKUX
BBIPKEHUI B BUJIE JICpPEBa.
JluckpeTHbie Urpbl ABYX UTPOKOB

¢ mostHOM uHpopmarmei. [Tocrpoenue
JepeBa rnmepedopa BapruaHTOB, OTIMCAHUE
CTpaTETuu UTPhI B TAOIUYHOMN opme.
BBIUTpHITITHBIE U TPOUTPHILITHBIE
MO3UIIMU. BBIUTPHINIHBIE CTPATETUH.

CpeﬂCTBa HCKYCCTBCHHOI'O MHTCJLJIICKTA.

CepBHrCHI MALIMHHOTO TIEPEBOAA U
pacIiO3HaBaHUs YCTHOM PEUH.
KorautuBHbIE CEPBUCHI.
Nnentudukaius v mouck
M300paKeHUM, pacrioO3HaBAHUE JIUII.
Camoo0y4aroniuecst CHCTEMBI.

N cKycCTBEHHBIN HHTEIUICKT

B KOMIIBIOTEPHBIX UTPaXx.
Hcnonp3oBanne METOI0B
HMCKYCCTBEHHOI'O MHTEJIEKTA

B 00y4Yarolux CUCTEMAax.
Hcnons30Banre METOIOB
HMCKYCCTBEHHOT'O MHTEJIJIEKTA

B poOoTOTeXHUKE. IHTEpHET Beliei.
IIepcnekTUBBI pa3BUTUS
KOMIIBIOTEPHBIX MHTEIJJIEKTYaIbHbBIX
cucteM. HelipoHHbie ceTn

OnuckIBaTh BRIMTPHILIHYIO CTPATETHIO
B 3aJJaHHOM UT'POBOM CUTYallUH

B (hopMe JiepeBa UK B TAOTMIHOM
dopme.

[TosiICHATH MOHATUSA «UCKYCCTBEHHBIN
MHTEIJIEKTY, «KMAIIUHHOE 00yUECHUEY.
[IpuBoAUTH MpUMEpHI 3372,
pelaeMbIX C MOMOILBIO
HMCKYCCTBEHHOT'O UHTEILJIEKTA.
Ilpakmuueckue pabomot.

1. Ilouck sviuepviwinoli cmpameauu

8 Uepe ¢ NoJHOU uHgopmayueil.

2. Cpedcmea ucKyccmeeHH020
uHmesniekma

Hroro no pazaeny
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Paznen 2. AiropuTMbl M IPOrpaMMHUpPOBaHHe

2.1 | DneMeHTHI TCOpHH 6 dopmanu3aliys MOHATHUS aJrOpUTMA. [TosICHATH NOHATHUS «BBIYUCIUTEIBHBIN
ITOPUTMOB Maivna TeropuHra kax MPOIIECCH, KCIOKHOCTH AITOPUTMAY,

YHUBEpCaabHasi MOJIEIb BHIYMCIICHHM. «3(PPEKTUBHOCTD ANTOPUTMAY.
Te3uc Yépua—TbropuHra. [TpuBoauTh IpuMepsI 3G (HEKTUBHBIX
Mawuna [locma. aJITOPUTMOB.
Hopmanvnvie ancopugpmor Mapxosa. CocTaBisATh MPOTPaAMMBI JIJIS1 MAIIMHBI
Aneopummuuecku Hepazpewumvle Twropunra.
3a0auu. 3adauya ocmanosa. Hcnonvzosams HopmanbHbie
Hesoszmooicnocms asmomamuueckotl aneopugmer Maprosa.
OMIAOKU NPOSPAMM. JlaBaTh OTICHKY CII0’KHOCTH U3BECTHBIX
O1eHKa CI0KHOCTU BBIYMCIICHUM. aJTOPUTMOB.
Bpems pabotel n 00bEM ucnonszyemont | Ilpaxkmuueckue padomot:
MaMsITH, KX 3aBUCUMOCTh OT pa3Mepa 1. Cocmasnenue npocmoui npocpammsl
UCXOIHBIX JaHHBIX. OlLIeHKa o5t mawunsl Toropunea
ACUMIITOTUYECKOM CIIOKHOCTH
aNTOPUTMOB. AJITOPUTMBI
MOJIMHOMUAJIBHOU CIIOKHOCTH.
[TepeGopubie anroputmsl. [Ipumepbl
Pa3TUYHBIX ATOPUTMOB PEIICHUS
OJIHOM 3a/1a4M, KOTOPBHIE UMEIOT
Pa3ITUYHYIO CIIOKHOCTh

2.2 | AnropuT™MBbI 28 [Touck mpoCTHIX YUCEI B 3aJJaHHOM Hcnonp30BaTh aqroOpuTM «PEIIETO

Y CTPYKTYPbI JaHHBIX

JMana3oHe ¢ IOMOIIBIO aJrOpUTMa
«pemieto DpatocheHar.
MHoropaspsiIHbI€ 1IeJbIe YnCIa,
3a71a4¥ JJTMHHOW apu(METHUKH.

Opartochenay 11 morcKa MPOCThIX
Yrcell B 33JaHHOM JIHaria3oHe.
[TosicHATH TPUHIIUIIBI 00Pa0OTKH
MHOTOPa3PSAIHBIX TEJTBIX YUCE




CnoBapu (accoliuaTUBHbIE MAaCCHUBHI,
oToOpaxeHust ). X31I-Ta0IuIbI.
[TocTpoenue andaBUTHO-4ACTOTHOTO
CJIOBaps JUIsl 3aJJaHHOTO TEKCTa.
Ananuz mexkcma Ha ecmecmeenHoOM
sA3viKe. Bvidenenue
nocneodosamenbHocmel no wadjioHy.
Pecynapnvie svipascenus. Yacmommuiil
aHanus.

Crexu. AHanu3 MpaBUIIBHOCTH
CKOOOYHOTO BhIpakeHHs. Brrancnenue
apu(PMETHICCKOTO BBIPAKCHHUS,
3aIIMCaHHOTO B TOCT(HUKCHOM hopme.
Ouepenu. Mcnons3oBaHue ouepeau
JUTSI BPEMEHHOTO XPAHCHHS TAHHBIX.
Cesasnvie cnucku. Peanuzayus cmexa u
ouepeou ¢ NOMOUBIO CEA3HBIX CHUCKOS.
AnroputMmel Ha rpadax. [Toctpoenue
MUHHUMAJILHOTO OCTOBHOTO JIepeBa
B3BEIICHHOTO CBSI3HOTO
HEOPUECHTUPOBAHHOTO Tpada.

06x00 epadha 6 enyouny. Ob6x00 epagha
6 wupuny. KonmdecTBo pa3mnyHbIX
IIyTEN MEXKy BEpIIMHAMMU
OpPUEHTHUPOBAHHOTO AIIMKINYECKOTO
rpada. Anroputm JleHKCTphI.
Aneopumm Dnotioa—Yopwanna.

Y peaju30BbIBATh COOTBETCTBYIOIINE
ITOPUTMBI Ha SI3bIKE
IpOrpaMMHUPOBaHUS.

[IpumeHsTh cioBapu (accoMaTUBHbBIE
MacCCHBBI, OTOOpa)KEHUs) B 3a/1a4ax
00pabOTKH TaHHBIX.

BhINONHATE NpOCTOM aHANINU3 TEKCTa
Ha €CTECTBEHHOM S3bIKE, B TOM YHUCJIC
C MCTIOJIb30BAaHUEM PETYJISIPHBIX
BBIPAKCHUM.

[TosicHATH IPUHITUIIBI PAOOTHI CTEKA
Y Ouepe/iu, UCTOIb30BaATh CTEKH

U ouepeu IS PEIICHUS
aANTOPUTMHYECKHUX 3a/1a4.
Peanu3oBbIBaTh U UCTIOIH30BATH
JIBOMYHbIC (OMHAPHBIE) 1EPEBbS

U rpadbl A7 penieHus 3a1aq
00pabOTKH TaHHBIX.

Hcnonb30BaTh AMHAMUYECKOE
MIPOrpaMMHUPOBAHHE

JUTSI BBIYMCIICHUS] PEKYPCHUBHBIX
GbyHKUMNA, TO/ICYETA KOJTMYECTBA
BApUAHTOB U PEIICHUS 3a/1a4
ONTHUMH3AIINH.

Ilpaxkmuueckue padomul:

1. Ilouck npocmwix yucen 8 3a0aHHOM
ouanasomue.




JepeBbs. Peanu3zanus nepesa

C MIOMOILBIO CCBUIOYHBIX CTPYKTYP.
JIBonuHbIC (OMHAPHBIC) TEPEBBSI.
[Toctpoenue nepesa i 3a1aHHOTO
apu(PMETHIECKOTO BBIPAKEHUS.
PexypcuBHbIe anropuT™MbI 00X04a
nepeBa. Mcnosib30BaHue CTEKA U
ouepeau Iyt 00Xo/1a Aepena.
JnHamMuyeckoe mporpaMMUpOBaHUE
KaK METO/JI PEIICHUS 3a4a4 C
COXpPaHEHHEM MTPOMEKYTOUHBIX
pE3yAbTAaTOB. 3aa4H, PEIIaeMbI€ C
MOMOIUIBIO0 IMHAMUYECKOTO
MPOTPaMMUPOBAHUS: BBIUUCICHUE
PEKYPCUBHBIX (QYHKIIUM, TOACUET
KOJINYECTBA BapUAHTOB, 3aJ]a41
ONTUMU3AIUU

2. Peanuzayus eviuucnenuil

C MHO2OPA3PAOHBIMU YUCTAMU.

3. Ilocmpoenue angasumno-
YaCmMomHO20 C108aps 0Nl 3A0AHHO20
mexkcma.

4. Ananuz mexcma Ha ecmecmeeHHOM
A3vIKe.

5. Buiuucnenue apugpmemuueckoco
BIPANCEHUS, 3ANUCAHHO20

8 nocm@uxcHot gpopme.

6. Ucnonvzosanue ouepeou.

7. Hcnonvzosanue oepesves

OJ151 BLIYUCTEHUS APUPMEMUYECKUX
BbIPANCEHU.

8. Buiuucinenue Onunbl Kpamuatiuie2o
nymu medsxicoy eepuiuHamu epagha
(aneopumm Jetikcmpul).

9. Buluucnernue pexypcusHvix QyHKyuLl
C HOMOWBIO OUHAMUUECKO20
NPOCPAMMUP OBAHUSL.

10. I1loocuém ronuuecmea sapuanmos
C HOMOWBIO OUHAMUUECKO20
NPOCPAMMUP OBAHUSL.

11. Pewenue 3a0au onmumuzayuu

C NOMOUWBIO OUHAMUUECKO20
NPOCPAMMUPOBAHUS




2.3 | OcHOBBI OOBEKTHO- 16 [ToasaTue 00 0OBLEKTHO- ITosICHATH OCHOBHBIE TTPUHITUIIBI
OpPUEHTHUPOBAHHOTO OpPUEHTHUPOBAHHOM 00BEKTHO-OPUEHTUPOBAHHOTO
POrpaMMHUPOBAHUS nporpamMmmMupoBaHu. OOBEKTHI U IpOrpaMMHUPOBaHUS.

kiacchl. CBOMCTBA M MeTO/Ibl OOBEKTOB. | [IpoeKkTHpOBATH U UCIIOJIB30BATH
OOBEKTHO-OPUEHTHPOBAHHBIN aHANIN3. | MMPOCTHIC KJIACCHI 0OBEKTOB.
Pa3zpaboTka rmporpamm Ha OCHOBE [IpoexTupoBaTh HepapXuu KIacCOB
00BEKTHO-OPUEHTUPOBAHHOT'O MOAX0/A. | IS OMMMCAHHUS MPEIMETHOM
Wukarncynsnus, HacleJOBaHHe, obnacTu.
NOJIUMOPHU3M. Pa3pabarteiBaTh IpOrpaMmbl
Cpensbl ObICTpOl pa3pabOTKu c rpapuueckuM UHTEPHENncoOM.
nporpamm. [IpoektupoBanue N3y4atb BTOPO# SI3bIK
uHTepdeiica mojb30BaTels. MPOrpaMMHUPOBAHUS
Hcnonp30BaHne rOTOBBIX yrpaBisieMbix | Ilpakmuueckue padomui:
AJIIEMEHTOB JIJIs1 TOCTPOCHUS 1. Ucnonvzosanue 20mogwvix K1accos
uHTEpdeiica. 6 npocpamme.
0030p S3BIKOB IPOTPAMMHUPOBAHHSI. 2. Paspabomka npocmoti npocpammbi
[TonsiTue o mapagurmax C UCNONb30BAHUEM KIACCOS.
porpaMMHUpOBaHus. M3yueHue 3. Paspabomka knacca,
8MOPO20 A3bIKA NPOSPAMMUPOBAHUSL UCNONBL3YIOWe20 UHKANCYAAYUIO.

4. Paspabomka uepapxuu Kiaccos.

5. Paspabomka npocpammbi

¢ epaghuueckum unmepgheticom

Hroro no pazaeny 50
Pasznen 3. UndopmaumoHHble TEXHOJIOTHH

3.1 | KomnerorepHo- 2 Orarbl KOMIBIOTEPHO- BoiaensTh 3Tansl KOMIBIOTEPHO-

MaTEeMaTH4YeCKOe MaTEeMaTUYECKOr0 MOJICTUPOBAHHUS: MaTEeMaTUYEeCKOTO MOJIETUPOBAHUS

MOJICJIMPOBAHHUC

IIOCTaHOBKA 3aja4uM, pa3paboTka

H PCAJIM30BLIBATH UX C IIOMOIIbBIO




MOJEIH, TECTUPOBAHUE MOJIEIIH,
KOMITbIOTEPHBIN

JKCIIEPUMEHT, AaHAJIU3 PE3YJIbTATOB
MOJICITUPOBAHUA.

JuckpeTu3anus npu MaTeMaTH4E€CKOM
MOJEIUPOBAHUHN HENIPEPBIBHBIX
npoueccoB. MoaenupoBanue
JBH>KEHUSL. MoJienupoBaHue
OMOJIOTUYECKUX CUCTEM.

MaremaTnyeckue Moaenu
B DKOHOMHKE. BeruncianrenpHbie

DKCIIEPUMEHTHI C MOJIEIIAMU.
Komnvromepnoe mooenuposanue
cucmem ynpaeieHus.

O6paboTka pe3yJIbTaToOB
JKCIIepUMeEHTa. MeTo HaMMEHBIINX
KBaJpaToB. OLEHKa YHCIOBBIX
napaMeTpoB MOJACTUPYEMBIX O0BEKTOB
1 npoieccoB. BocctaHoBneHne
3aBUCHMOCTEN MO pe3yIbTaTaM
AKCIIEPHUMEHTA.

BeposarnoctHbie MOaenu. MeTobl
Momnte-Kapio. UMutanimonHoe
MojaenupoBanue. CHCTEMbI MACCOBOTO
o0CTy>KUBaHUS

MIPOTPAMMHOT0 00ECIICUCHHUS.
[TosicCHATh HEOOXOIUMOCTD U CYIITHOCTh
TUCKPETU3AINH TTPU PEIICHUH
BBIYMCIIUTEILHBIX 33/1a4 C TIOMOIITHIO
KOMITBIOTEPOB.

Hcronp30BaTh MMHTAITMOHHOE
MOJICIUPOBAHUE, B TOM YHUCJIE HA
OCHOBE BEPOSITHOCTHBIX MOJIEJIEH.
OO6pabaTeIBaTh pe3yabTaThl
HKCIIEPUMEHTA.

Ilpakmuueckue pabomeut:

1. Mooenuposanue ogusicerus.

2. Mooenuposanue buonocuyeckux
cucmenm.

3. Umumayuonnoe mooenuposarue
¢ nomouyvio memooa Monume-Kapno.
4. Obpabomka pe3yibmamos
9KCnepumenma




3.2

ba3nl naHHBIX

10

Tabnuunble (pensiuoHHbIe) 0a3bl
naHHbIX. Tabnuia — mpeacTaBacHue
CBeJIcHUH 00 OJTHOTUITHBIX 00BEKTaX.
ITone, 3amuck. Kimrou Tabmunel. PadoTta
C TOTOBOM 0a30i JaHHBIX. 3aIMOTHCHUE
0a3bl maHHbIX. [Touck, copTHpPOBKA U
buIbTpanys TaHHBIX. 3aMPOCHI

Ha BBIOOPKY JaHHBIX. 3aPOCHI

C mapamMeTpamu. Beraucisemele moss
B 3ampocax.

MHuoroTta0anyHble 0a3bl JaHHBIX.
Turnebl cBsi3el Mex 1y TabJIUIIAMHU.
Buemnwmii kimrod. I{emocTHOCTD 6a3bl
JTAHHBIX. 3aMPOCHI K MHOTOTA0IMIHBIM
0a3aM JTaHHBIX.

OcHo6Hble NPUHYUNDBL HOPMATUZAYUU
0a3 oanuwix. A3biK ynpasnenus
oanuvimu SQL. Coz0anue npocmulx
3anpocos Ha a3zvike SOQL Ha 6b1O0pKY
OAHHBIX U3 0OOHOU MAOIUYDL.
Hepenayuonnvie 6azvl 0anmbix.
DKcnepmuvie cucmemol

Xapaktepr3oBaTh 0a3y TaHHBIX KaK
MOJIEIh IPEAMETHOM 00JIaCTH.
[IpoexTupoBaTh MHOTOTA0IHMYHYIO 623y
TaHHBIX.

OcymecTBIATh BBOJ M pEAAKTUPOBAHUE
TaHHBIX.

OcCyIIeCTBIATh COPTUPOBKY, IIOUCK

Y BBIOOD JIaHHBIX B TOTOBOM 0ase
TaHHBIX.

dopMHpOBaTH 3aMPOCH HA TTOWCK
JTAHHBIX B CPEJIC CUCTEMBI YIIPABICHUS
0a3zamMu JaHHBIX.

VYrpapnats 6a30i JaHHBIX

C TIOMOIIIHIO TIPOCTHIX 3aMPOCOB

Ha s3pike SQL.

[TosicHATH 00J1aCTH IPUMEHEHUS,
JOCTOMHCTBA U HEJOCTATKH
HEPEISAIIMOHHBIX 0a3 TaHHBIX

B CPaBHCHHH C PEIISITUOHHBIMH.
Ilpakmuueckue pabomul:

1. Paboma c comosoii 6a30ii OaHHbIX.
2. Pazpabomka mHocomabuunou 6azvl
OAHHBIX.

3. 3anpocwl kK MHOZOMAOIUYHOU Oa3e
OAHHBIX.

4. Ynpasnenue OaHHbIMU C NHOMOWBIO
sazwika SQL




3.3 | BeO-caiitbl 10 WuTepuer-npuioxenus. [lonstue o [TosICHATH NPUHIMIIBI TEXHOJIOTUU
CEpBEPHOI U KIIMEHTCKOM YacTsIX cailTa. | «KJIMEHT — CEPBEP» Ha IPUMEPE
TexHonorust «KJIMEHT — CEpBEP», €€ B3aMMOJIeHCTBHS Opay3epa
JIOCTOMHCTBA U HeAOCTaTKU. OCHOBBI u BeO-cepBepa. Co3aaBaTh MIPOCTHIE
sa3p1ka HTML n kackaaabIx TaOIuIL BEO-CTpaHMUIIbI, UCTIONB3YS SI3BIK
ctuieit (CSS). Cuenapuu Ha si3bIke pasmetku HTML, kackagHbie TaOIUIIBI
JavaScript. ®opmebl Ha BeO-CTpaHHUIIE. CTUJIEH U CLICHAPUU Ha SI3bIKE
Pa3smenenue BeO-caiiTo. Yciyra JavaScript. OnuceIBaTh TEXHOJIOTHUIO
XOCTHHTIa. 3arpy3ka (hailjioB Ha CalT pa3menieHus cauTos B cetu MIHTEpHET.
Ilpakmuueckue pabomeur:
1. Cozoanue mexcmogoti
8eO-cmpanuybi.
2. Coz0anue 6eb-cmpanuybi,
sKAOUAIOW el MYTbMUMeOUliHble
06veKmbl (PUCYHKU, 36VKOBble OaHHbLE,
8U10€0).
3. Ogopmnenue cmpanuyvl ¢ NHOMOUBIO
KACKAOHbIX mabauy cmuietl.
4. Ucnonvzosanue cyenapues Ha A3vike
JavaScript
3.4 | KomnbrorepHas 5 BBoa n300paxkeHuii ¢ UCMONb30BaHUEM | BBIMOTHATE 00IIYI0 KOPPEKIIHIO
rpaduxa pa3IUYHbBIX [IU(GPOBBIX YCTPOICTB U (POBBIX U300PAKEHU.

(urdpoBbIX PoTOANIAPATOB U
MHUKPOCKOIIOB, BUJIEOKaMep, CKaHEPOB
U IpyTUX YCTPOHCTB).

['paduueckuii penaktop. Paspemenue.
Kanpuposanue. Mcnpasnenue

[IpumeHsATh UHCTPYMEHTHI
rpaduyecKoro pelakTopa K OTACIbHBIM
00J1acTsIM U300paKeHUs.

CTpouTh MHOTOCTIOWHBIE U300paKECHHSI
C HCITOJIb30BAaHUEM MAaCOK, TOTOBUTh




IICPCIICKTHUBEI. FI/ICTOFpaMMa.

Koppekuust ypoBHEH, KOppeKIus I[BETA.

OO0ecuBeYrBaHNE IBETHBIX
n3zoopaxenuii. Peryms. PaGorta

c obnactsamu. OUILTPHI.
MHorocnoitHble H300pakeHUS.
TekcToBeie citon. Macka cios.
Kanasnel. CoxpaneHue BbIICIEHHON
obnactu. [ToaroroBka WILTIOCTpALTHI
17151 B€O-CaiiTOB. AHUMUPOBAHHbIEC
U300paKEeHHUS.

BekropHas rpaduka. [[puMUTHBBL.
N3MeHeHne nopsiaika 3I€MEHTOB.
BripaBHHMBaHUE, pacnpeiesiCHHE.
['pynmupoBka. Kpussie. @opmaTsl

BEKTOPHBIX pUCYHKOB. Mcrionb3oBanue
KOHTYpOB. BekTtopu3zauus pacTpoBbIX

M300PKEHUI.

[IpuHIUIIBI TOCTPOCHUS U
pEIAKTUPOBAHUS TPEXMEPHBIX
Mozenei. CeTouHble MOJIEIH.
Marepuansl. MoaenupoBanue
HMCTOYHHMKOB OCBelleHus. KaMepsl.
AnnutuBHbIE TeXHOJOTHH (3D-
npuHTepsl). [loHsITHE O BUPTYaIbHOM
PEaTbHOCTH U JIONIOJIHEHHOM
pEATbHOCTHU

WJUTFOCTPAIIAH JUTSI Pa3MEICHUS
Ha BeO-caliTax, cO3/1aBaTh
aHUMHPOBAHHBIC U300paKEHUSI.
Co3naBaTh BEKTOPHBIC H300pasKCHHS

C TIOMOIIBIO0 PEAAKTOPa BEKTOPHOM
rpauKy WM HHCTPYMEHTOB
TEKCTOBOTO TIpoIieccopa.
Ilpakmuueckue pabomui:

1. Obpabomra yugposwix
gomoepaguii (kadpuposanue,
ucnpaeienue nepcnekmueol, KOppeKyus
VpoeHell, KoppeKyus ueema).

2. Pemywiv yughposwix pomoepadhuii.

3. Muozocnotinvle uzoopasiceHusl.

4. AHUMUpPOBaHHbLE UB0OPAINCEHUS.

5. BexmopHnas epaghuxa




3.5 | 3D-mMonenupoBanue 2 [IpyuHIMIIBI TOCTPOCHUS U [TosICHATH MPUHIUIIBI TOCTPOEHUS
peaaKkTUpPOBaHUS TPEXMEPHBIX TPEXMEPHBIX MOJICIICH.
mozpenel. CeTouHble MOJICIIH. BoINonHATE onepaium no nocTpoeHHUI0
Matepuainbsl. MoaenpoBanue U PEIaKTUPOBAHUIO TPEXMEPHBIX
HMCTOYHHUKOB OCBelleHus. Kamepsl. MO/IEJIEN.
AnnutuBHbIE TeXHOJOTHH (3D- Pa3zmemate Ha BUPTYyallbHOM CLICHE
MPUHTEPHI). MCTOYHHUKYU OCBEIICHUS U KaMEpHI.
[TonsiTHE O BUPTYaTIBHOM peasbHOCTH [IpuBOAWTH TPUMEPHI KCTIOJIB30BAHUS
U JIOTIOJTHEHHOU peaibHOCTH TEXHOJIOTHI BUPTYaTbHOU
1 JIOTIOJITHEHHOW PEeaJIbHOCTH.
Ilpakmuueckue pabomul:
1. Coz0danue npocmuoix mpéxmepHvix
Mmooernell.
2. Cemounbie mooenu.
3. Penoepune
Hroro mo pazaemy 29
PesepBHOE Bpems 5
OBILEE KOJIMYECTBO 102

YACOB IIO ITPOI'PAMME




ITOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoauuyecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoThI

DJIEKTPOHHbBIE
uudposbie
o0pa3oBaTte/ibHbIE

pecypchl

TpeOoBaHUs TEXHUKH 0€30MAaCHOCTH U
TUTHUEHBI IPH paboTe C KOMITbIOTEpaMU U
JIPYTUMU KOMIIOHEHTaMU HU(PPOBOTO
OKPYKEHHUS

[TpuHIMIIBI pabOTHI KOMITBIOTEPOB U
KOMITHIOTEPHBIX CUCTEM

OOMeH TaHHBIMU C TTOMOIIBIO HIHH.
KoHTposuieps! BHEITHUX YCTPOUCTB.
ABTOMAaTHYECKOE BBITIOJIHEHUE MTPOTPAMMBI
IIPOLIECCOPOM

OneparuBHas, IOCTOSTHHAS U
JOJITOBpeMeHHas naMsATb. KoHTposuiepsl
BHEIHUX yCTpOHCTB. IIpsamoit noctym k
MIaMATH

COBpeMeHHI)Ie KOMITBIOTCPHBIC TCXHOJIOTUA

[IporpaMMHOe oOecrieueHruEe KOMITBIOTEPOB,
KOMITIBIOTCPHBIX CUCTEM U MOOMJIBLHBIX
YCTPOMCTB

CucteMHOe ITporpaMMHOE obecrieueHue.
OnepanoHHbIE CUCTEMBI

Yrunutel. [{paiiBepsl yCTPOUCTB.
[TapannensHOE IPOrpaMMHUpPOBAHHUE.
WHcTannsanus 1 IenHCTaIUIII
MPOrPaMMHOTO OOeCTIeueHus

@aiinoBbie cuctemsl. [IpuHIAIBI
pa3MeIIeHnsl 1 HMEHOBaHUs (HaliioB B




nonroBpeMeHHON namsTH. [1labnoHb! s
omucaHus rpynn GanaoB

10

3akoHoarenbcTBO Poccuiickoi denepannu
B 00JIaCTH MPOTPAMMHOT0 00eCTICUeHUS U
JAHHBIX

11

12
13

[TpuHIHITBI TOCTPOCHUS U aIIIapaTHBIE
KOMITOHEHTBI KOMITBIOTEPHBIX CETCH.
CereBble MPOTOKOJIbI

Cetp UnTEpHET

Pasneneuune IP-ceTu HA MOJICETH C IIOMOIILIO
MAaCOK IIOJCETEN

14

15
16

CereBoe agMuHUCTpUpOBaHue. Bupl
nesiTenbHOCTH B ceTu MHTepHeT. CepBUCHI
NHurepHera. I'ocynapcTBEHHBIE JIIEKTPOHHBIE
CEPBUCHI U YCIIYTH

NupopmannonHas 0e301macHOCTb

BpenonocHsle mporpaMmmHoe obecriedeHne u
METObI OOpBOBI C HUM

17

18

19

20

Opranu3zanus JMYHOTO apXuBa HH(OPMALINH.
PesepBHoe konnpoBanue. [laponbHas
3alIUTa apXuBa

udpoBanue qaHHBIX

Wudopmanus, naHHbIC ¥ 3HAHUS.
WHudopmanroHHbIe POLECCH B TPUPO/IE,
TEXHUKE U 00IIECTBE

HenpepbIBHBIE U JUCKPETHBIE BETUYUHBI U
curHayiel. Heo6Xo1mMocTh TUCKpeTu3atuu
nH(pOpMAIIHH, PeTHA3HAYEHHON /IS
XpaHeHus, epeiaun u 00paboTKU B
U(POBBIX cHUCTEMax

21

JIBonuHOE KoMpoBaHue. PaBHOMEpHBIE 1
HepaBHOMEpPHBIE KOJIbI. JlekoaupoBaHue
COOOIIeHUH, 3aITMCAHHBIX C TOMOIIIbIO




22

23

HEPaBHOMEPHBIX KOJIOB

Ycenosue ®ano. [loctpoenne 01HO3HAYHO
JEKOANPYEMBIX KOJOB C IOMOIIBIO JAepeBa.
I'pad An. A. MapkoBa

EnuHuier n3mepeHns KoaumdecTBa
uHpopmanuu. AnpaBUTHBIA MOIXOA K
OLICHKE KOJINYECTBAa HH(OPMALIUH

24

25

26

Cucremsl cuncnenus. Ilepeson uucen u3
OJIHOM CHUCTEMBI CUHCIICHUS B IPYTYIO

I[BOI/ILIHaSI, BOCBMCpHYHAA U
meCTHaauaTeCpuiHasd CUCTCMbI CHHUCIICHUA,
CBsA3b MCXKIY HUMHU

ApudmeTrdeckue ornepanuu B
MO3UIIMOHHBIX CHCTEMaX
curcieHus [ pordHas ypaBHOBEIICHHAS
CUCTEeMa CUHCIICHUS

27

KOI[I/IpOBaHI/Ie TCKCTOB

28

PactpoBoe konupoBaHue U300paxeHHi

29

[IBeToBbIE MOAETHN. BEekTOpHOE
KoaupoBanue. @opmartsl (haitnos.
Tpéxmepnas rpaduka. @paxranpHas
rpaduka

30

Konuposanue 3Byka. OrieHka
nH(POPMAITMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX MIPU 33JJaHHBIX YaCTOTE
JTUCKPETU3AIUHN U Pa3psITHOCTH
KOJIMPOBaHUs

31

32

OcHoBbl anredpsl Joruku. Jlornueckue
onepanuu. TaOauIbl ICTUHHOCTH

Jlornueckue BeipakeHus. Jlornueckue
TOXAecTBa. JJoka3aTenbCTBO JIOTMUECKUX
TOXKJIECTB C MIOMOIIBIO TAOJIUIl HCTUHHOCTH

33

Jlornueckue oneparuu 1 oreparu Haj




MHOKECTBAMHU
3aKoHBI ANTeOPhI TOTUKU. DKBHBAIICHTHBIC

34 peoOpa30BaHUs JOTUUECKUX BbIPAKCHHIM 1

35 Jlornueckue ypaBHEHUS U CUCTEMBI 1
ypaBHEHHI
Jlormueckue 371€MEHTHI B COCTaBe

36 koMmibtotepa. Tpurrep. Cymmarop. 1
Muoropa3psausiii cymmarop. [loctpoenue
CXEM Ha JIOTHYECKHX DJIEMEHTaX.
[IpencraBnenne NeNbIX YUCEI B TAMSATH

37 KoMIibtoTepa. OrpaHn4eHHOCTh AUAana3oHa 1
YHCeN [IPU OTPAHUYCHUHN KOJITMYECTBA
pa3psaoB. [lepenonHenue pa3psaaHoi ceTku
be33nakoBbIie U 3HAKOBBIC TAHHBIE.

38 3HaKOBBIN OWT. JIBOMYHBIN JOTTOJIHATEIBHBIN 1
KOJI OTPHIIATEIbHBIX YUCEI

39 [IpencraBieHne U XxpaHEeHUE B MAMSITH 1
KOMITBIOTEpA BEIIECTBEHHBIX YUCEI

40 AHanm3 anropuTMOB 1
OTtarnsl peleHus 3a/1a4 Ha KOMITBIOTEpE.

41 NHcTpymeHTanbHBIE CPEACTBA: TPAHCIITOP, 1
OTIIATYUK, TPODUITUPOBIIIHK
Cpena mporpamMmmupoBanust. KoMmumsius u

42 WHTEepIpeTanus nporpaMm. Bupryansabie 1
MaluHbl. IHTerpupoBaHHas cpena
pa3paboTKu

43 MeTob! OTJIaAKH POTpaMM 1

44 Turms! IepeMeHHBIX B S3BIKE 1
MIPOrPaMMHUPOBAHUS

45 O0paboTKa 1ebIX YnCce 1

46 O06paboTKa BENIECTBEHHBIX YUCEI 1

47 CrydaiiHble U TICEBIOCTY4YaiiHbIC YnCia 1




48 BerBnenus. CinoxHble yCI0BUS 1
49 [ukiel ¢ ycnoBuem 1
[ukibI O MEpeMEHHOM.
50 B3anmo3aMeHs1€eMOCTh pa3InyHbIX BUOB 1
LIUKJIOB
51 O6paboTka HaTypaJTbHBIX YHUCEIT C 1
HCIOJIb30BAHUEM ITUKJIOB
HaxoxaeHne Bcex MpOCThIX YUCEIT B
50 3amanHoM nuana3one [Ipaktuyeckas pabora 1 05
o TeMe «Pemenue 3a1a4 METOI0M
nepedopar»
53 WNuBapuaHT nukia 1
54 JIoKyMeHTHUpOBaHUE MPOTrpamMm 1
55 OO6paboTka JaHHBIX, XpaHAIIUXCS B (aiinax 1
56 Pas3Ouenne 3a1aun Ha 1OA3a0a49u 1
Hcnons3oBanne craniapTHOM OMOIHMOTEKH
57 s3bIKa porpammupoBanus. [logknrouenue 1
OMOIMOTEK MOANPOTPAMM CTOPOHHMX
MIPOU3BOIUTENEH
58 [Tonnporpammel (poueayps! U (pyHKITIH) 1
59 [Toxnporpammel (poueyps! 1 (pyHKITUH) 1
60 HpaKTI/I‘-ICCKaH"paﬁoTa o teme "Pa3paboTka 1 1
TTOIITPOTPAMM
Pexypcusi. PekypcuBHbIE 00BEKTHI
61 (ppaxransr). PexypcruBHbIE pOIIEYpHI U 1
¢bynkun. Mcnonbp3oBaHue cTeka JUis
OpraHH3aIfK PEKYPCUBHBIX BEI30BOB
62 Ppaxmqecxax pabota 1o Teme 1 1
PexypcuBHbIEe TOAITPOrpaMMBI"
63 MoaynbHBIN IPUHLUII [IOCTPOCHUS 1
MIpOrpaMm
64 YuciieHHbIE METOIBI 1




65

[IpakTuyeckas padora no reme «HucneHHoe
pelleHre ypaBHEHUI»

66

67

Hcnons3oBanue JUCKPETHU3allun B
BBIYHMCIIMTCIIBHBIX 3aJa4dax

IIpakTruyeckas pabora o Teme
«[TpubnmmxEHHOE BHIYMCIICHUE UTHH KPUBBIX
U Iomaaen puryp»

68

69

IIpakTruyeckas padora no Teme «Ilonck
MakcuMyMma (MUHUMYMa) QYHKIIHN

OO0paboTKa CHMBOJIBHBIX JTAHHBIX.
AnropuT™MbI 00paOb0TKH CUMBOJIBHBIX CTPOK:
MOJICYET KOJTMYECTBA MOSIBJICHUN CUMBOJIA B
CTpOKE

70

AAroput™Mbl 00pabOTKH CUMBOJIBHBIX CTPOK:
pa3zbueHne CTPOKH Ha CJI0Ba MO MPOOEIbHBIM
CUMBOJIaM

71

72

73

74

75

76

Anroput™bl 00pab0TKH CUMBOJIBHBIX CTPOK:
MOMCK MOJCTPOKU BHYTPH JaHHOM CTPOKH;
3aMeHa HalIeHHOW MOJCTPOKH Ha JIPYTYIO
CTPOKY

[IpakTruyeckas padora no Teme "O6paboTka
CTPOK C MCIOJIb30BaHUEM (PYHKIIMMA
CTaH/IaPTHOW OMOIMOTEKH S3bIKA
MporpaMMupoBaHus"

['enepanms ciioB B 3a1aHHOM ali(haBUTE
MaccuBsbI 1 IOCTIEI0BATENHHOCTH YHCEL.
[IpakTryeckas padora no Teme "3anoyHeHne
MaccuBa"

O060011EHHbIE XapaKTEePUCTUKN MacCHBa
JIMHEeWHBII NOUCK 3aJaHHOT0 3HAYCHUS B
Mmaccuse. [Ipaktuueckas pabora 1o reme

"JIMHENHEIN ITONCK 3aJaHHOr0 3HAUEHHUS B
maccuse"

0.5

0.5




[IpakTuyeckas padora o Teme "[lorck

77 MHUHHMAJIBHOTO (MaKCUMaJIBHOTO) 3JIEMEHTA 1 1
B YMCJIOBOM Maccuse"
CopTupoBKa 0JJHOMEPHOTO MacCHBA.

78 [IpocThie METOIbI COPTUPOBKH. 1 05
[Ipaktuyeckas padora no Teme "[IpocTeie
METO/Ibl COPTUPOBKH Maccupa'
CoptupoBka ciusiHueM. beictpas

79 coprupoBka MaccuBa (anroputm QuickSort). 1 05
[IpakTuueckas padbora no teme "boeicTpas '
COpPTUPOBKA MaccuBa"
JIBOMYHBII TOMCK B OTCOPTUPOBAHHOM

80 MaccuBe. [IpakTnueckas pabora 1mo reme 1 0.5
" JIBOUYHBIN TTOUCK"

81 JIByMepHbIe MacCHUBbI (MaTpPHIIbI) 1

82 Anroput™mbl 06pabOTKH MaTpPUIL 1

83 Pemenue 3amau aHain3a JaHHBIX 1

84 CpencTBa TEKCTOBOTO Ipoleccopa 1

85 KommnbsrorepHas BEpCTKa TEKCTa 1
[IpakTuueckas pabora no teme "BépcTka

86 JOKYMEHTOB C MaTEMaTHYECKUMHU 1 1
dbopmynamu"

87 NHCTpyMEHTHI pelieH3UPOBAHUS 1

88 Ppaxmqecxax pabota 1o Teme 1 1

MHorocTpaHu4HbIE TOKYMEHTHI"

O6naunsble cepBuchl. KomiektuBHas pabota

89 c }IOK'}'/MGHTaMI/I. [MpakTryeckas padora 1mo 1 05
teme "KosnekTuBHas pabota ¢
JTOKyMEHTaMu"

90 AHanu3 naHHbIX. bonbiive nanHbie 1

91 MamuHHOe 00y4eHue 1

92 AHanu3 JaHHBIX ¢ IOMOIIBIO 3JIEKTPOHHBIX 1




TabIHII
[IpakTuyeckas padora o reme "AHanus

93 " 1 1
JAHHBIX C MOMOIIBIO AIEKTPOHHBIX TAOJIHIL
[TocTpoenne rpagukoB GyHKIHIA.
[TpakTrueckas padota mo Teme "Harmsanoe
MIPEJCTaBICHUE PE3YJIbTATOB

94 . 1 0.5
CTaTUCTHUYECKON 00pabOTKHU JaHHBIX B BUJIE
JFarpaMM CpeICTBAaMH PEIaKTopa
AJICKTPOHHBIX TabIUIT"
Jlunun Tpenna. [IpakTuueckas padora o

95 teme "[logbOop nuHUM TpeHIA, 1 0.5
MPOrHo3upoBaHue"
ITon6op napamerpa. [IpakTuueckas padbota

96 o TeMe "UncineHHoe pelieHrue ypaBHeHHH ¢ 1 0.5
MOMOIIBIO To100pa napamerpa”
OnTuMu3zaius Kak MOUCK HAWITY4IIero
peIIeHHsI B 3aJaHHBIX YCIOBHUSX.

97 [IpakTruyeckas pabora no Teme "Pemenue 1 0.5
3a]1a4 ONTUMH3AIHHN C TIOMOIIIBIO
3JIEKTPOHHBIX TabsHI"

98 PesepBHOE Bpems 1

99 PesepBHOE Bpems 1

100 PeszepBHOE Bpems 1

101 PesepBHOE Bpems 1

102 PesepBHOE Bpems 1

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




11 KIJACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
[
Jlj;_n Tema ypoxka Beero KonrTpoabubie IIpakTuueckue i[:;jennﬂ gg[?;l;zi];eenbnme
padoThI padoThI pecypebi
1 KommuectBo nadopmarim 1
2 AJITOPUTMBI COKATHUSI TAHHBIX 1
3 Anroput™ Xaddmana 1
4 [TpakTuueckas pabota mo Teme "Cxatue 1 1
JTAHHBIX C TOMOIIBI0 anroputMa Xaddmana"
5) Anroputm LZW 1
ANTOPUTMBI CXKATHS JAHHBIX C TOTEPSIMHU.
6 [TpakTuyeckas pabora no reme "Cxatue 1 05
JaHHBIX ¢ motepsmu (anroputmsl JPEG, '
MP3)"
7 CKOpoCTb Nepeaun JaHHbIX 1
8 [TomexoycTOYUBBIE KOJIBI 1
9 [IpakTuueckas pabora o Teme 1 1
"[lomexoycToitunBbie KObI"
Cuctembl. KOMIOHEHTBI CHCTEMBI U UX
10 B3auMoeiicTBue. CucteMabiid 3 PexT. 1
VYnpasieHue Kak HUHPOPMaITHOHHBIN
nporiecc. OOpaTHas CBs3b
11 Mojenv u MOJIETUPOBAHUE 1
12 ['padbr 1
13 Pemenue 3amau ¢ nomoisto rpados 1
14 Hepesbs 1
15 OCHOBBI TEOPUH UIP 1
16 [IpakTuyeckas padora no Teme "[lonck 1 1

BBIUTPBIIIHON CTPAaTEruu B UTPE C TTOJTHOMN




uHpopmanuein”

17 CpencTBa HCKYCCTBEHHOTO MHTEIIIIEKTA

18 [TpakTuueckas padota nmo Teme "Cpeacrra
MCKYCCTBEHHOT'O MHTEJIJIEKTa"
dopmanu3aIys MOHSATHS AITOPUTMA.

19 Mamnna TrlopUHra Kak yHUBepcaibHast
Mozelb Beruucienuil. Tesuc Yépua—
Trropunra
[TpakTuueckas paboTa 1mo Teme

20 "CocTtaBieHne IPOCTOH MPOrpaMMBbI JIIS
MaiuHbl Thropunra"

21 Mamuna [Tocta

22 Hopwmanbhbie anropudmsl Mapkosa
AJTOPUTMUYECKU HEpa3peIINMbIE 33/1a4H.

23 3anaya ocraHoBa. HeBO3MOXKHOCTE
ABTOMATUYECKOU OTJIAJKU MTPOTpaMM

24 CJOXKHOCTH BBIYHCIICHUH
ITonck mpoCThIX YKCEI B 3aJaHHOM

25 JUana3oHe ¢ MOMOIIBIO AITOPUTMA «PEIIETO
Opatochena»

26 [IpakTuueckas pabora no teme "Ilonck
MIPOCTHIX YKCEN B 33/IaHHOM JTMana3zoHe"

97 MHoropa3psHbIe [eble Yncia, 3a1a9u
JUTMHHOW apu(MeTHKH

28 [IpakTuueckas padota mo Teme "Peanu3anus
BBIUMCIICHUI ¢ MHOTOPa3psTHBIMU YHcIaMu"
CrnoBapu (accolMaTUBHBIE MACCHBHI,

29 otoOpaxenus ). Xami-tabnuisl. [ToctpoeHue
an(aBUTHO-4aCTOTHOTO CJIOBApPS IS
3a/IaHHOTO TEKCTa

30 [IpaxTuueckas padora o Teme "[locrpoenue

an(aBUTHO-4aCTOTHOT'O CJIOBApS JIJIs




31

3aJaHHOTO0 TeKcTa"

AHanu3 TeKCcTa Ha €CTECTBEHHOM SI3BIKE.
Brigenenue mociaenoBaTeIbHOCTEN IO
nrabiaony. PerynspHbie BRIpaKCHHS.
YacTOTHBIN aHAIIN3

32

TTpakTuueckas padora no reme "AHanus
p p
TEKCTa Ha €CTECTBEHHOM S3bIKE"

33

34

Creku. AHanM3 NPaBUILHOCTH CKOOOYHOTO
BBIPAKCHUS

Brruncnenue apuMeTHIecKoro BEIpaKEHUS,
3aIIMCaHHOTO B MOCTHUKCHOU (hopme

35

[IpakTudeckas padora o reme "Bbrunciienue
apuQMETHIECKOTO BBIPAXKCHHUS, 3aITMCAHHOTO
B nocTdukcHoM popme"

36

37

Ouepenu. Vicnonp3oBanue odepenu ais
BPEMEHHOT'O XpaHEHHUsI JTaHHBIX
[IpakTuyeckas pabora o Teme
"Hcnonp3oBanue ouepenn”

38

39

40

41

HepeBbs. Peanu3zanus gepesa ¢ MOMOIIBIO
CCBUIOYHBIX CTPYKTYp. J{BOUUHbIE
(bunapueie) nepesbs. [locTpoenue nepera
JUTSI 32IaHHOTO apu(PMETHIECKOTO
BBIPpAXKCHUA

[TpakTnueckas paboTa 1o Teme
"Hcnonp30BaHne AEPEBBEB ISl BBIYMCICHUS
apuMeTHuYeCcCKuX BhIpakeHuin"

PexypcuBHBIE anropuT™Mbl 06Xx0/a JepeBa.
Hcnonp3oBaHue cTeka U ouepenu st 06xona
nepeBa

PekypcuBHble alropuT™Mbl 00X0/1a AepeBa.
Hcnonp3oBaHue cTeka U ouepenu st 06xona
nepeBa

42

AnroputMmsbl Ha rpadax. [loctpoerue




43

MHHUMAJILHOI'O OCTOBHOTO JIepeBa
B3BEIIEHHOT'O CBS3HOTO
HEOPHEHTUPOBAHHOTO rpada

O6xox rpada B riryouny. O6xon rpada B
HIUPUHY

44

45

46

47

48

49

KonunuecTBo paznuuHbIX yTeH MEXIy
BEPLIMHAMU OPHUEHTUPOBAHHOIO
AIUKIINYecKoro rpaga

Anroput™m JlefKCTpHI.

[IpakTuyeckas pabora o Teme "Brruncienne
JUIMHBI KpaTyaiIero myTu Mex.y
BepmrHaMu rpada (anroputm JeikcTper)”
Anroputm ®noiga—Yopiamia

3amauu, penraeMbie ¢ TOMOIIBIO
JUHAMHYECKOr0 IPOrpaMMHUPOBAHUS:
BBIUMCJIEHUE PEKYPCUBHBIX (DYHKIMI
[IpakTuueckas pabora no teme "Brruncienue

PEKYPCHUBHBIX (DYHKLIUH C TOMOILBIO
JUHAMHYECKOTro IporpaMMupoBanus”

50

3az[aq1/1, peaacMbIC C MTOMOIIBIO
JAUHAMHUYCCKOIr'o MporpaMMHUpOBaHUs:
MOACYET KOJIMYECTBA BAapHUaHTOB

51

[Ipaxtrueckas padora o teme "[logcuér
p p

KOJIMYECTBA BAPUAHTOB C IIOMOIIIBIO
JTUHAMHYECKOT0 TPOrpaMMUpoBaHus”

52

3az[atn/1, peuacMbIC C ITOMOIIBIO
JUHAMHUYCCKOI'0 IporpaMMHUpPOBaHUsA: 3a1a4n
OIITUMH3alINN

53

[TonsiTHE 0 MapagUrMax MPOrpaMMHPOBAHUS.
00630p A3BIKOB MPOrPAMMHUPOBAHUS

54

[TonsiTne 06 0OBEKTHO-OPUEHTUPOBAHHOM
IpOrpaMMUPOBAHUU

55

OO0BeKTHI ¥ Ki1acchl. CBOMCTBA M METOBI




00BEKTOB

56 OOBEKTHO-OPUEHTHUPOBAHHBIN aHAIN3
[TpakTnueckas paboTa 1o Teme

57 "Hcnonb30BaHne rOTOBBIX KJIACCOB B 1
nporpamme”

58 Pa3paboTka mporpaMM Ha OCHOBE OOBEKTHO-
OpPUEHTHPOBAHHOT'O MOX0/1A

59 [TpakTudeckas padora "Pa3paborka npoc:,‘Toﬁ 1
MIPOrPaMMBbI ¢ UCTIOJIB30BaHUEM KJIACCOB
Wukancynauus. [Ipaktudeckas pabota mno

60 teme "Pa3paboTka Kiracca, HCIOIb3yIOIIEro 0.5
MHKAICYJsIU0"

61 Hacnenosanue. [Tomumopduzm

62 [TpakTrueckas pa6'(')Ta no Teme "Pa3paborka 1
HEepapXUH KJIACCOB

63 Cpenbl OBICTPOI pa3pabOTKU MPOTPaMM.
[IpoexTupoBanue nHTEpPEiica MoIb30BaATEINS

64 [IpoexkTupoBanue nurepdeiica moysp3oBaresns

65 Hcnonp30BaHne TOTOBBIX YIIPABISIEMBIX
3JIEMEHTOB JJIs IOCTPOEHUs MHTepderica

66 [TpakTuyeckas padora no reme "PazpaboTka 1
porpaMMel ¢ rpaduueckuM uHTepdericom”

67 N3yuenune BTOpOro s3bika
IPOTPaMMHUPOBAHHUS

68 N3yuenue BTOpOro s3bIka
POrPaMMHUPOBAHHUS
Oransl KOMIIBIOTEPHO-MAaTEMaTHYECKOTO

69 monenupoBanus. [IpakTudeckas padora 1mo 1
teme "MonenupoBaHue ABHKEHUS"
JluckpeTu3anys npu MaTeMaTHUECKOM

70 MOJICTMPOBAHUHN HEIIPEPHIBHBIX MPOIECCOB.

MoaenupoBaHU€e NBUKECHUS




71 Tabnuunble (pensruoHHbIe) 0a3bl JAHHBIX 1
[owuck, copTupoBKa U GUIBTPALUS JaHHBIX.

79 3arpocsl Ha BEIOOPKY JIaHHBIX. 3alIpoChl € 1
napameTrpamu. Beraucisiembie oJist B
3ampocax

73 [IpakTuyeckas padora no Teme "Pabora ¢ 1
roToBOM 0a30i NJaHHBIX"
MHuoroTtabanuHble 6a3bl JaHHBIX. THUIIBI

74 cBsA3el Mexay Tabaunamu. BHemHui kiutod. 1
IlenmocTHOCTB 6a3bl TaHHBIX

75 [TpakTuyeckas padora no reme "PazpaboTka 1
MHOTOTa0IMYHOM 06236l TaHHBIX"

76 3anpockl K MHOTOTA0JIMYHBIM 0a3aM JaHHBIX 1

77 [IpakTrueckast pabota o Teme "3ampockl K 1
MHOTr0TabIMuHON 6a3e JaHHbIX"

78 S3bIk ynipaBneHus jaHasiMu SQL 1

79 [IpakTuueckas pabora no teme "YmupasieHue 1
JIAHHBIMH C TIOMOIIIBIO si3bIka SQL"

80 Hepensaunonnslie 6a3bl J7aHHBIX. DKCIIEPTHbIE 1
CHCTEMBI

81 WNHTepHeT-npunoxenus 1
IToHsiTHE O CEpBEPHOIN U KIIMEHTCKOW YaCTSIX

82 canra. TeXHOIOIUs «KIUEHT — CepBep», €€ 1
JOCTOWHCTBA U HETOCTATK!

83 OcHoBbl s1361ka HTML 1

84 [IpakTuueckas padora no teme "Co3nanue 1
TEKCTOBOM BeO-CTpaHUIIbI"
[TpakTuueckas pabota no teme "Co3nanue

85 Be0-CTpaHMIIBI, BKIIOYAIOIICH 1
MYJIbTUMEAUHHBIE O0BEKTHI (PUCYHKH

b

3BYKOBBIE JIaHHbIE, BUJIE0)"

86 OcHoBbI KackaHbIX Tabmwui ctuieit (CSS) 1




87

88
89

90

[IpakTuyeckas pabora o Teme
"OdopmieHue CTpaHHIIbI C TOMOIIBIO
KacKaJHbIX TaOmuI] cTuiieii"

Cuenapuu Ha s3p1Ke JavaScript

®dopwmbl Ha BeO-cTpanuiie. [IpakTudeckas
pabota o Teme "OOpaboTka naHHBIX GhopMm"
Pa3smernienne BeO-caiiToB. Yciryra XOCTHHTA.
3arpyska (QaiiioB Ha calT

91

92

Kanpuposanue. VcnpaBiieHne NepCreKTUBBI.
I'mcrorpamma. Koppekuus ypoBHEH,
Koppekius 1Beta. ObecrBeYrBaHUE LIBETHBIX
M300paKeHUI

BBoj n300pakeHHid ¢ UCTIOIB30BAHUEM
Pa3INYHBIX HUPPOBBIX YCTPOHCTB.
[IpakTuueckas pabora no teme "O6paboTka
dpoBsIX poTorpaduit"

0.5

93

Perymis. Pabota ¢ o6nactsamu. OUIBTPHI.
[Ipaktrueckas padbota o teme "Peryib
dpoBbIX poTorpaduit"

0.5

194

MHorocnoitasie n3o0paxeHus. TekcToBbIe
ciou. Macka cnos. Kananel. Coxpanenue
BbIIeNICHHON obnacTu. [IpakTuueckas pabora
no Teme "MHorocioiHbIe H300pakeHus"

95

Bekrophas rpaduka. Bekropuzamus
pacTpoBbIX n300paxkenuid. [IpakTuueckas
pabota no Teme "BekTopHas rpaduka"

96

97

[IpuHLHUIIBI TOCTPOEHUS U PENAKTUPOBAHUS
TPEXMEPHBIX MOJIENEHN. peaTbHOCTH
ITonsiTHE O BUPTYaIBHOMN PEATBHOCTH U
JIOTIOJIHEHHOU

98

PesepBHOE Bpemst

99

PesepBHOE Bpemst

100

Pe3epBHOE Bpemst

N




1
‘ 102 PesepBHOE Bpems ‘ 1
 OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME | 102

‘ 101 PesepBHOE Bpemst



YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOI'O
MHPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISAI YYEHUKA
* ndopmaruka (B 2 yactsx), 10 knacc/ [onsikos K.1O., Epemun E.A., O6miectBo ¢
orpaHnyeHHoN oTBeTcTBEHHOCThIO « BMHOM. JlaGopatopust 3HaHU»; AKITMOHEPHOE
obmectBo «M3aarenbcTBo «IIpocBenienne»
* Undopmaruka (B 2 yactsx), 11 knacc/ [Monskos K.1O., Epemun E.A., O6mecTBo ¢

orpaHu4eHHoON 0TBEeTCTBEHHOCThI0O « BMMTHOM. JlaGoparopust 3HaHu»; AKIHOHEPHOE

obmecTtBo «M3aarenbcTBo «lIpocBemenne»

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://kpolyakov.spb.ru/index.htm
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