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PaGouas mporpamma mno yudeOHoMy mnpeamery «HHpopmaTukay (yriayOnEHHbIN
ypoBeHb) (mpeamerHas  obsacth «Marematnka W uH(oOpmarukay) (maiee

COOTBETCTBEHHO — TmporpamMma 1o uH(opmaTuke, uUHOpPMATUKA) BKIHOYAECT
MOSICHUTENIbHYIO 3aIUCKY, COJIEpKaHue 00yUYeHus, TFITaHUPYEMBbIE PE3yJIbTaThl OCBOSHUS
pOrpaMMbl 110 HH(POPMATUKE, TEMATUUYECKOE IJIAHUPOBAHHE

Conepxanne OOy4YeHHUS PpACKphIBAET COJACp)KATEIbHBIC JIMHUH, KOTOPBIC
MpeIaraloTcs i 00s13aTeIbHOTO M3Y4YEHUsI B KaXJIOM KIJIACCEe HA YPOBHE CPEIIHETO
o01ero oopa3zoBaHusl.

[Inanupyemblie pe3yabTaTbl OCBOCHHs MPOrpaMMBbI MO MH(GOPMATHKE BKIIOYAIOT
JMYHOCTHBIE, METAaIllpeJIMETHbIE PE3yJbTaThl 32 BECh NEpPHUOJ OOy4EHHS Ha YpPOBHE
cpeaHero oOmIero oOpa3oBaHUs, a TAKXKE MPEIAMETHbIC JOCTIKEHHS 00ydaromerocs
3a KaXJIbIi Toj 00y4YeHusl.

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo wuHpopmaTuke (yriayOJEHHBIA ypOBEHb) Ha YPOBHE CPEIHEro
oO1iero o0pazoBaHusi pa3paboTaHa Ha OCHOBE TpeOOBaHUM K pe3ysibTaTaM OCBOCHUS
OCHOBHOW  00pa3oBaTelbHOM  MpoOrpamMMmbl  cpedHero  obmiero  oOpa3oBaHMs,
npencraBieHHbix B ®I'OC COO, a Takke denepaibHOl padodeil mporpamMbl
BOCTIUTAHUSI.

[Iporpamma o mHopmaTHKe NaéT MPEACTaBICHUE O IIENAX, OOIIel CTpaTeruu
OOy4eHHMsI, BOCIUTAHUSI M Pa3BUTHUs OOYYAIOIIMXCS CPEICTBAMHU Y4eOHOTo mpeameTa
«Mupopmartuka» Ha yriyOJEHHOM YpOBHE, YCTaHABJIMBAET 00s3aTEIbHOE MPEIMETHOE
cofiepKaHue, MpelycCMaTpuBaeT ero CTPyKTypUpPOBAHUE IO pa3fieliaM U TeMaM Kypca,
OTpeNleNsieT pacmlpeielieHue ero mo kinaccaM (TogaM H3y4eHus), AaéT TpUMEpHOE
pacripeniefieHle y4eOHbIX YaCOB M0 TEMAaTHUYECKUM pa3/ielaM Kypca U PEKOMEHyEeMYIO
(mMpUMepHYI0) TMOCIEeN0BATEIbHOCTh HMX HM3YUYEHHS] C YU4ETOM MEXIPEIMETHbIX U
BHYTPUIIPEAMETHBIX CBsI3€H, JIOTUKA y4e€OHOro MpoIecca, BO3PACTHBIX OCOOEHHOCTEH
00 yJaromuxcs.

[Iporpamma 1o uHQOpMaTHKE OMNpenensieT KOJIMYECTBEHHbIE M KayeCTBEHHBIC
XapaKTEepUCTUKH Y4eOHOTro Marepuana A KaKJIOro roja HM3y4eHHs, B TOM YHCIE
JUISL  COJIEP)KATENIbHOTO HAIOJIHEHUsI Pa3HOTO BHJIa KOHTPOJA (MPOMEXYTOUHOMN
aTTecTali 00y4YaloIUXCs, BCEPOCCHMCKUX MPOBEPOUYHBIX paboOT, roCynapCTBEHHOMN
UTOrOBOM  arrectanuu). I[lporpaMmma 1o wuHPOpMATUKE  SIBISETCS  OCHOBOMU
JUIS  COCTaBJICHHMsSI aBTOPCKMX Y4YEOHBIX MpPOrpaMM U Y4E€OHHUKOB, MOYPOUYHOTO
TUTAHWPOBAHUS KypCca YUUTEIEM.

Nudopmaruka B cpeHem o01ieM o0pa3oBaHUU OTPAKACT:

CYITHOCTh MH(OPMATHUKH KaK HAYYHON TUCIUTUIMHBI, U3y4aroie 3aKOHOMEPHOCTH
NPOTEKaHWs] W  BO3MOXKHOCTH  aBTOMATHU3allMi  WH(GOPMAIIMOHHBIX  IPOIECCOB
B Pa3JIMYHBIX CHCTEMAX;



OCHOBHBIE 00JIACTH MPUMEHEHUS UH(POPMATUKH, MPEXKIe BCET0 NH(POPMAIIMOHHBIE
TEXHOJIOTUH, YIIPaBJICHHUE U COLUAIbHYIO chepy;

MEXKIUCUUIUIMHAPHBIA ~ Xapakrep  MHQOpMaTUKU W HHGPOPMALHUOHHOU
NEeSATENbHOCTH.

Kypc wundopmaTuku mid ypoBHS CpegHEro oOIIero oOpa3oBaHUs SIBISIETCS
3aBEpLIAIOLIMM 3TAallOM HENpPEepbIBHOM MMOATOTOBKM oOOydaroumuxcs B 00JlacTd
uHbOpMATUKU U HHPOPMALIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTUH, ONUpaeTcs
Ha cojiepKaHue Kypca WH(OOPMATHKN YPOBHS OCHOBHOT'O OOIIIETO 0Opa30BaHUS U OIBIT
MOCTOSIHHOTO MPUMEHEHUS HH()POPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHM, NaéT
TEOPETHYECKOS OCMBICIICHUE, HHTEPIPETAIINIO M 0000IICHHE ATOTO OIBITA.

Pesynbrarel  yrnmyOn€HHOro  ypoBHS ~— HM3ydeHUsT ~ ydyeOHOro  IpenmMera
«MHpopMaTuKa» OpUEHTUPOBAHbI HA MOJYyYEHUE KOMIETEHTHOCTEN Ul MOCIE1YIOIIen
npoeCCUOHANBHON JESITENIbHOCTH KaK B paMKax JaHHOM NpeAMETHON o01acT, Tak
U B CMEXHBIX C HEM obsacTsx. OHM BKJIIOYAIOT B ce0sl:

OBJIAJICHUE KIIFOUYEBBIMU MOHATUSAMU U 3aKOHOMEPHOCTSMHM, Ha KOTOPBIX CTPOUTCS
JaHHasT TpeIMETHas O00JIaCTh, PAcClO3HABAHHE COOTBETCTBYIOIIMX MM IPU3HAKOB WU
B3aMMOCBSI3€/, CIIOCOOHOCTh JI€MOHCTPUPOBATH PA3IUYHBIE MOAXOABl K H3YYEHUIO
SBJICHUU, XapaKTEPHBIX JUIsl ©3y4aeMOl peIMETHON 00JIacTH;

YMEHHE PEIIATh TUIOBBIE NMPAKTUYECKHUE U TEOPETUUYECKUE 3aauM, XAPAKTEPHBIE
JUIS KCTIOJIb30BAaHUSl METOJIOB M MHCTPYMEHTapus JaHHOM IpeMETHON 001acTu;

HaJIM4ue TPEACTABICHUN O JaHHOW MPEIMETHOW 00JacTH KaK IEeJIOCTHON TEOpUH
(COBOKYMTHOCTH TEOPHUI1), OCHOBHBIX CBS3SX CO CMEKHBIMU 00JIaCTSIMU 3HAHUM.

B pamkax yrnyOn€HHOro YpOBHS H3y4yeHUs HWH(DOpPMATUKH o0OecrneunBaeTcs
L[EJICHANpaBJIEHHAs: [OArOTOBKAa OOydaromMxcs K TMPOAOKEHUI0 00pa3oBaHUs
B OpraHm3aiusix  Npo(ecCHOHAILHOIO  O0pa3oBaHUs 1O  CHEUUAIBHOCTAM,
HEMOCPEICTBEHHO CBA3aHHBIM C LIU(PPOBBIMU TEXHOJIOTUSMHU, TAKUM KaK MPOrpaMMHast
UH)XEeHepHus, uHopMaIMoHHAs  0e30MacHOCTb,  MH(POPMALMOHHBIE  CHUCTEMBI
Y TEXHOJIOTUHU, MOOUJIbHBIE CUCTEMBI U CETH, OONbIINE JAaHHBIE U MAIIMHHOE O0y4YeHHE,
INPOMBIIUIEHHBII WMHTEPHET BEUIEH, WCKYCCTBEHHBI HMHTEIUIEKT, TEXHOJOTUHU
OeCIIpOBOAHOM  CBsI3M, POOOTOTEXHUKA, KBAHTOBBIE  TEXHOJIOTMH, CHCTEMBI
pacrpenenéHHOro peecTpa, TEXHOJIOIMHU BUPTYAIbHON U TOTIOJTHEHHOHN pealbHOCTEN.

OcHoBHas 11e71b u3ydeHus: yueOHoro npeamera « Mapopmaruka» Ha yriryOJnéHHOM
YpOBHE cpefaHero oOuiero oOpa3oBaHMsl — O0O€CIEUYEeHHME JalbHEUIIEro pa3BUTHUS
MH(}OPMAIIMOHHBIX KOMIETEHIINI 00y4aroIIerocsi, ero TOTOBHOCTH K KU3HU B YCIIOBUSAX
pa3BUBarOLIErocd HWH()OPMAMOHHOTO OOIIECTBA W BO3paCTaOlIEeld KOHKYPEHIUU
Ha pbhIHKE Tpyaa. B cBa3u ¢ 3tuM m3ydenue unpopmatuku B 10—11 kimaccax IOMKHO
00ecneumTh:

c(OPMUPOBAHHOCTh MHUPOBO33PEHHS,, OCHOBAaHHOIO Ha IIOHMMaHUU POJH
uH($OpMaTUKU, HHOOPMALIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOIMH B COBPEMEHHOM
OOIIIECTBE;

c(OPMUPOBAHHOCTH OCHOB JIOTHYECKOT0 ¥ aJITOPUTMHUYECKOTO MBIIIJICHHUS,



c(hOpMUPOBAHHOCTh YMEHUM pa3nuyarh (HaKThl U OLICHKH, CPABHUBATH OLICHOYHbBIE
BBIBOJIBI, BHUJETh HX CBSI3b C KPUTEPUSIMU OLEHUBAHHUA M CBA3b KpPUTEPHUEB
C OMpeleNEHHON CHCTEMOM IIEHHOCTEHW, MPOBEPSITh HAa JOCTOBEPHOCTH M 0000IIaTh
uH(}OpMaIHIO;

c(OpPMHUPOBAHHOCTh MPEACTABICHUI O BIMSAHUM WH(YOPMAIMOHHBIX TEXHOJOTUU
Ha JKM3Hb 4YeJOBEKa B OOIIECTBE, MOHMMAHUE COLUUAIBHOTO, SKOHOMHUYECKOIO,
NOJIMTUYECKOTO, KYJbTYPHOIO, IOPUAMYECKOr0, MPHUPOJHOrO, 3SPrOHOMHUYECKOIO,
MEAUIIMHCKOTO U (PU3HOIIOTHYECKOTO KOHTEKCTOB MH(POPMAIIMOHHBIX TEXHOJIOTUI;

IOPUHATHE TPABOBBIX M OJTUYECKUX AaClEeKTOB HH(POPMAIIMOHHBIX TEXHOJIOTH,
OCO3HAHHME OTBETCTBEHHOCTU JIOJEH, BOBJECYEHHBIX B CO3JaHHE W HCIIOIb30BaHUE
MH(}OPMAIIMOHHBIX CUCTEM, pacipocTpaHeHue nHpopmaIny;

CO3/IaHHM€ YCJIOBMM JJisi pa3BUTHUS HAaBBIKOB Y4€OHOM, MPOEKTHOW, Hay4yHO-
UCCIIEIOBATENbCKOM M TBOPYECKOW JICSITENIbHOCTH, MOTHBAllUU  OOYy4YaroIUXCs
K CAMOPAa3BUTHIO.

B conepxanunn yueOHoro mpenmera «WHpopmaTuka» BBIIEISIOTCS YETHIPE
TEMaTUYECKHUX pa3zena.

Paznen «ludpoBas rpaMOTHOCTB» MOCBAIIEH BOIPOCAM YCTPOMCTBA KOMIIBIOTEPOB
U JIpYrUX D3JEMEHTOB LU(PPOBOrO OKPYXKEHHUS, BKIIOUas KOMIIBIOTEPHBIE CETH,
UCIOJb30BAaHUIO CPEJICTB OMNEPAallMOHHOM CcUCTeMbl, pabore B cetu VHTepHer
Y UCIOJIb30BAHUIO UHTEPHET-CEPBUCOB, NH()OPMALIMOHHON O€30MacHOCTH.

Paznen «Teopernyeckue OCHOBBI MH(POPMATUKHY BKIIOUAET B CEOS MOHSITHITHBIN
anmapar  MH(POPMATHKH, BOIPOCHl  KOAWPOBaHUS  HMHPOPMALMM, HU3MEpPEHUs
MH(}OPMAIIMOHHOTO 00BbEMa NaHHBIX, OCHOBBI aNTeOpbl JIOTMKM W KOMIIbIOTEPHOIO
MO/ICJTMPOBAHMUSI.

Paznen «AusroputMbl W MPOrpaMMHUPOBAHME»  HANpaBIEH Ha pa3BUTHE
AITOPUTMUYECKOTO MBIIUICHUS, pa3pabOTKy aJrOpUTMOB U OLEHKY HUX CIIOXHOCTH,
(¢bopMupOBaHHE HABBIKOB pealM3allid NPOrpaMM Ha S3bIKaX MPOrpaMMHUpPOBAHUS
BBICOKOI'O YPOBHSI.

Paznen «WupopManmoHHble TEXHOIOTUM» TMOCBAIIEH BOMpPOCaM MPUMEHEHHUs
WH(OPMAIIMOHHBIX TEXHOJOTUH, pPEaJTu30BaHHBIX B NPUKIAJAHBIX MPOrPaAMMHBIX
MPOJIYKTaX W HWHTEPHET-CEPBUCAaX, B TOM 4YHCIE B 3aJadyax aHajau3a JaHHBIX,
MCIOJIb30BaHUIO 0a3 JAHHBIX U AJEKTPOHHBIX TAOJMIL 711 PEIICHUsI MPUKIIATHBIX 3a]1a4.

B npuBenéuHom panee conepkaHuu ydeOHoro mnpenmera «MHpopmaruka»
KYPCHBOM BBIJICJIEHBI JTOMOJHUTEIbHBIE TEMbI, KOTOPbIE HE BXOAAT B 00sA3aTENIbHYIO
nporpaMMmy OOY4E€HHUs, HO MOTYT OBIThb MNPEMJIOKEHBl IS U3YYEHHUS OTIEIbHBIM
MOTHUBUPOBAHHBIM U CIIOCOOHBIM 00YYaOIIUMCS.

VYrnyOnéHubIi YPOBEHB U3Y4YEHUS uH(pOpMaTUKU PEKOMEHAYETCS
JUIE  TEXHOJOTMYECKOro  mpoduis,  OpPUEHTUPOBAHHOTO  HAa  HHXCHEPHYIO
u  uHQOpMAIMOHHYIO Cdepbl eATeTbHOCTH. YTIYyONEHHBIM YpPOBEHb HU3y4YEHUS
uHDopMaTHKK  OOECTeUnBAET: TOATOTOBKY  OOYYAIOIIMXCSA, OPHUEHTHUPOBAHHBIX
Ha CHENUAJIBHOCTH B 00JaCTH WH(MOPMALMOHHBIX TEXHOJOIMH U HHXEHEPHBIE



CHEIUATBHOCTH, YYaCTHE B IPOECKTHON U UCCIEI0OBATEIbCKOM IS TEIbHOCTH, CBI3aHHON
C COBPEMEHHBIMHU HAMpPaBICHUAMH OTpaciu HHGOPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTUM, TOJATOTOBKY K VYYacTHMIO B OJUMIMaAax © caade EnguHoro
rOCy/IapCTBEHHOI'0 AK3aMeHa 10 HH(POpPMaTHUKeE.

[TocnenoBaTenbHOCTh U3YyYEHUS TEM B MPEAENax OJHOrO roja OOy4eHHUS MOXKET
OBITh WM3MEHEHAa MO0 YCMOTPEHUIO YUMTENsl TMPHU IMOJArOTOBKE paboyel MporpaMMbl
Y [IOYPOYHOT0 TUIAHUPOBAHUS.

OO6m1ee ynco 4acoB, PEKOMEHIOBAHHBIX I U3ydeHust nHQopMaTuku — 272 4aca:
B 10 knacce — 136 yacoB (4 yaca B Heznenmo), B 11 kimacce — 136 yacoB (4 yaca B HEZIEIO).



COJEP)KXAHUE OBYUEHUSI!

10 KJTIACC

Hudposast rpaMOTHOCTH

TpeboBaHusi TEXHUKH OE30MACHOCTU M TUTHEHBI MPU padOTe C KOMIBIOTEpaMU U
JPYTUMH KOMIIOHEHTaMU IIU(PPOBOTO OKPYKEHUS.

[TpuHIIUTIEI PAaOOTHI KOMIBIOTEPOB U KOMITBIOTEPHBIX CHUCTEM. ApPXHUTEKTypa (QoH
Heitmana. lapsapockas apxumexkmypa. ABTOMATHYECKOE BBITIOJHEHHE IMPOTPAMMBbI
npoiieccopoM. OnepaTuBHasi, MOCTOSTHHAS U 1OJTOBpeMEHHas aMsiTh. OOMEeH JaHHBIMU
¢ moMoulpko KH. KOHTpOosuiepbl BHEMHUX YCTPOUCTB. [IpsAmMoi 1OCTyIT K TaMsTH.

OCHOBHbBIE TEHJICHIIMM Pa3BUTHUSI KOMIBIOTEPHBIX TexHosorui. IlapamnenbHbie
BbIYMCIEHUsA. MHoromnpoueccopHeie cucteMbl. CynepkoMnbroTepbl. PacnpenenénHbie
BBIYHCIIUTEIBHBIE CHCTEMBI M 00paboTka OOJBIMX MaHHBIX. MoOuIbHBIE ITU(POBHIC
YCTpOWCTBA ©U UX pPOJb B KOMMYHHUKalUsSIX. BCTpoeHHbIE  KOMIBIOTEPHI.
MukpokoHTposuiepsl. POGoTH3MpOBaHHbIE TPOM3BOJICTBA.

[IporpammHoe obecrieyeHHe KOMMBIOTEPOB MU KOMIBIOTEPHBIX CHUCTEM. Bubl
MporpaMMHOr0 oOecrieueHusi W UuX HazHauyeHue. (OCOOCHHOCTH MPOrPaMMHOTO
obecrnieyeHus: MOOWIBbHBIX YCTpoicTB. [lapamnensHoe nporpammupoBanue. CUCTEMHOE
nporpaMMHoe obOecrieueHue. OmnepalMoHHBIE CHUCTEMBI.  YTWIUTHL.  JlpaliBepbl
yCTpoicTB. MHCTAMISAIMS M ACMHCTAUIALMS IPOTPAMMHOTO 00€CTICUCHUSI.

QaitnoBeie  cuctembl. [IpuHIMOBI  pa3MenieHUss W HMEHOBaHUs  (ailioB
B noyiroBpeMeHHoi mamsitu. [llabions! 11t onvcanus rpymnmn ¢aiios.

[Iporpammuoe obGecniedenue. JluneH3upoBaHue NPOrPaMMHOTO OOECTICUCHUS
u 1udpoBeix pecypcoB. [IpompuerapHoe U CBOOOTHOE MPOTPAMMHOE OOECIICUCHHE.
KoMmmepueckoe W HEKOMMEpPYECKOE HCMOJIb30BaHUE MPOrpaMMHOr0 oOecreueHus
u 1upoBbIX pecypcoB. OTBETCTBEHHOCTh, YCTaHABIMBaeMasl 3aKOHOIATEIbCTBOM
Poccuiickon @epepanmu 32 HENPABOMEPHOE  HMCIIOJIB30BAaHHUE  IMPOTPAMMHOIO
oOecreueHus U UPPOBBIX PECYPCOB.

[IpyHUMOBI TOCTPOCHUSI U ammnapaTHble KOMIIOHEHThI KOMIIBIOTEPHBIX CETEl.
Ceresble mpoTokonbl. Cetb MHTEpHET. Anpecanus B ceth MHTepHeT. [IpoTokoisl cTeka
TCP/IP. CucreMa TOMEHHBIX UMEH.

Pasnenenne IP-cetm Ha mojcetm ¢ mnoMomiblo Macok mnoxacereid. CereBoe
aaMuHHUCTpupoBaHue. [lonydyeHne MaHHBIX O CETEBBIX HACTPOMKaxX KOMIIBIOTEpA.
[IpoBepka Hanmuuusi CBSI3M C y31I0M ceTd. OmnpelneneHue Mapuipyra JIBHXKEHUS
MaKETOB.

Buner  pedrenbHOCTM B CETH HNurepner. CepBucel  HMuTepHera.
['eonndopmarimonaple CUCTEMBI. [ €0JIOKAlIMOHHBIE CEPBUCHI PEATLHOTO BpPEMEHU
(Hampumep, JOKalusi MOOWJIBHBIX  TeJe(POHOB, ONpeAeseHUE 3arpy:KeHHOCTH
aBTOMarucTpaieil), HHTEPHET-TOProBJIsi, OPOHUPOBAHKUE OMIIETOB U TOCTUHMUII.

! Kypcusom BwlieneH Marepuall, KOTODBIH He SABJAETCS 00A3aTebHBIM NPH M3YyYEHUH W HE BXOAMT B COJEPKAHHE
IIPOMEXYTOYHOU MJIM UTOIOBOM aTTECTALMHU 110 IPEAMETY.



['ocynmapcTBeHHbIE 3JIEKTPOHHBIE CEpBUCH M yciyrd. ColHualbHble CEeTH —
OpraHMu3anysl KOJJIEKTUBHOIO B3aMMOAECHCTBUS M OOMeHa JaHHbIMU. CeTeBOM STHKET:
npaBWwiIa MOBeAEHUS B KuOeprpocTpaHcTBe. [Ipobiema MOMIMHHOCTH MOTYyYEHHOU
uHpopmaiuu. OTKpbITbIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOreHHble W SKOHOMHUYECKHUE Yrpo3bl, CBA3aHHbIE C MCHOJIb30BAaHUEM
MH(}OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX ~ TeXHOJNOrui. OOmme npoOdaemMbl 3alluThI
uHdopmarn 1 uHPOpMaIMOHHONU Oe3omacHocTU. CpencTBa 3amuThl MHGOPMAIUH
B KOMIIBIOTEPAX, KOMIBIOTEPHBIX CETSAX M aBTOMATH3UPOBAHHBIX WH(OPMAIIMOHHBIX
cucteMax. [IpaBoBoe obOecnedeHue WHOOpPMAIMOHHONW O€30MACHOCTU. IDIeKMPOHHAS
Yyugposas noonucs, cepmupuyuposaHtvle cammsol U OOKYMeHMbl.

[IpenoTBpalieHrie HECAHKIIMOHUPOBAHHOT'O JOCTYIA K TMYHON KOH(UIEHIINATbHOU
uH(dOopMaIK, XpaHsIIIeicss Ha MePCOHAILHOM KOMITbIOTEPE, MOOMIIbHBIX YCTPONCTBAX.
BpenonocHoe nporpamMmHoe o0ecriedeHre U Crocoobl OOphObI ¢ HUM. AHTUBUPYCHBIE
nporpamMmbl. Opranuszanus JMYHOro apxuBa uHpopmanuu. PesepBHoe KOMMpOBaHHUE.
[laponbHas 3amura apxusa.

HudpoBanue ganHbiX. CUMMETpUUYHBIE U HecuMMeTpuuHble MHQpb. [Ludpsr
npoctoit 3amensl. ludp [ezaps. [ludp Buxenepa. Anroputm mmdpoBanus RSA.
Cmeeanoepaghus.

Teopernueckue 0CHOBBI HH(POPMATHKH

Wudopmanus, nanHele W 3HaHuA. MHQOpMalMOHHBIE MPOLECCHl B MPHUPOAE,
TEXHUKE U OOLIECTBE.

HenpepbiBHBIE U AUCKpPETHbIE BEIMYMHBI W curHaibl. HeobxoaumocTsb
JTYCKpeTh3anuu nHdopMaluu, mpeIHa3HaueHHON I XpaHeHUs, epeladi U 00paboTKu
B IIU(PPOBBIX CUCTEMAX.

JIBonuHO€e KoHpoBaHUE. PaBHOMEpPHBIE U HEPABHOMEPHBIE KOMBI. JleKkonupoBaHue
COOOILIEHU, 3alMMCaHHBIX C T[OMOIIbI0 HEPAaBHOMEPHBIX KOJ0B. YcioBue DaHo.
[locTpoeHre  OAHO3HAYHO  JEKOJUPYEMBIX  KOJOB C  IOMOIIBIO  JIepeBa.
I'pagh An.A. Mapkosa. Eannuiibl uamMepenusi konuyectBa nHpopMmanuu. AndaBUTHBINA
MOJIXOJI K OLIEHKE KOJIMYEeCTBa MH(MOPMAIIUH.

Cucrempl cuucnenus. Pa3BépHyTas 3amuch ILENbIX W JPOOHBIX YHCEN
B IO3MLUMOHHOW cucTeMe cuuciaeHus. CBONCTBA MO3WLMOHHOM 3allUCH  YHUCHA:
KOJIMYECTBO Iudp B 3allKCH, MPU3HAK JEIUMOCTH YHCIa Ha OCHOBAHHE CHCTEMBbI
CUMCIICHUSA. AJTOPUTM INEPEBOJA LENOro yuciaa U3 P-u4HOM CUCTEMBI CUUCICHUS
B JECATUYHYI. AJTOPUTM INE€peBojla KOHEUHOW P-nyHONl npodu B JECATUYHYIO.
AJropuTM™M mnepeBojia 1EJIOr0 YUCiIa U3 JECATUYHOW CHUCTEMbl CUMCIIEHUSA B P-HuHylo.
[lepeBon KOHEUHOM JecATUYHOM ApoOu B P-uunyro. /[BomyHas, BOoCbMepUYHas u
HIECTHA/ILIATEPUYHAsT CHUCTEMbl CUUCIEHUS, CBS3b MEXIy HUMHU. Apudmerndeckue
olepaluy B MO3ULHOHHBIX CUCTEMAX CUMCIEHUA. Tpouunas ypasHoeeuwenHas cucmema
cuucnenus. /[eouyno-0ecimuunas cucmema CHuCieHus.

Konuposanue texcroB. Koguposka ASCIL. OnnobGaiiTHbie KOAupoBKU. CTaHaapT
UNICODE. Koauposka UTF-8. Onpeneneaue nuHPOPMAIMOHHOTO 00BEMA TEKCTOBBIX
COOOIIEHU.



KonupoBanue uzo0paxenuit. OrieHka MHGOPMAIMOHHOTO 00bEMa rpaduueckux
JAHHBIX [IPU 33JaHHBIX pa3pelIeHUH U TITyOMHE KOAUPOBaHUsI LiBeTa. L[BeTOBbIE MOETH.
BekTopHoe konupoBanue. @opmarbel rpapuyeckux ¢ainoB. TpéxmepHas rpaduka.
®pakTasibHas rpapuka.

KonupoBanue 3Byka. OlieHKa HWH(POPMAIMOHHOTO OO0BEMA 3BYKOBBIX JIAHHBIX
IIPH 33JJaHHBIX YaCTOTE TUCKPETU3ALNU U Pa3psAAHOCTH KOAUPOBAHMS.

Anrebpa gnoruku. Ilonsitue BbicKas3biBaHUs. Bpicka3bpiBaTenbHble  (HOPMBI
(mpemukatel). KBaHTOpHI CyIIIeCTBOBAHUS U BCEOOITHOCTH.

Jlormueckue omeparuu. TaOmuikl HWCTHHHOCTH. JlorWyeckue BbIpaKEHUS.
Jlornueckue ToxaecTBa. J[OKa3aTeabCTBO JOIMUYECKUX TOXKIECTB C MOMOIIbIO TaOJIHUIL
VMCTUHHOCTH. JIOrMUecKre onepanuy U onepanuy HaJl MHOKECTBaAMU.

3akoHbl anreOpbl JIOTUKU. OKBUBAJIEHTHBIE TMPEOOpPa3OBAHUS  JIOTHYECKUX
BbIpKEHUM. JIornueckne ypaBHEHUS U CUCTEMbI YPABHEHUM.

Jlornueckue (QyHKIMM. 3aBUCUMOCTh KOJIMYECTBA BO3MOMKHBIX JIOTHUECKUX
(GyHKIMI OT KOM4ecTBa apryMeHTOB. [1oHbIe CUCTEMBI JIOTUYECKUX (YHKITHIM.

Kanonmnueckue GopMbl Toruueckux BblpaxkeHuil. CoBepiIeHHbIE TU3bIOHKTHBHbBIC
U KOHBIOHKTHBHBIE HOPMaJbHBIE ()OPMBI, AITOPUTMBI MX IOCTPOCHUSA MO TaOIHIle
VMCTUHHOCTH.

Jlornueckue 2neMEHTBI B cocTaBe KoMmmbrorepa. Tpurrep. Cymmarop.
MHoropaspsasaslii  cymmarop. IloctpoeHne c¢xeM Ha JIOTMYECKUX  JJIEMEHTax
0 33JaHHOMY JIOTMYECKOMY BBIPDAKEHHUIO. 3alUCh JIOTMYECKOTO  BBIPAXKCHUS
0 JIOTUYECKOM cxeme. Muxkpocxemul u mexHoL02usi ux npou3800Cmsd.

[IpencraBiieHne LENbIX YACE B TaMTH KOMITbIOTepa. OTpaHUYEHHOCTh THANa30Ha
yycea NMPU OrPaHUYECHUM KOJIMYECTBA paspsaoB. llepenosiHeHWe pa3psmgHON CETKH.
be33HakoBble M 3HAKOBBIC JAaHHBIC. 3HAKOBBIM OUT. /[BOMYHBIM JTOMOJHUTEIBLHBIN KO
OTPULATENIbHBIX YHCE]L.

[loOuToBble  noruyeckue onepauuu. Jlormyeckudt, apupMeTHyecKuii u
nukanaeckuii capuru. LludpoBanue ¢ moMorp0 TOOUTOBO OMepaluy «UCKII0YAI0IIee
NITN».

[IpencraBiieHre BEHMIECTBEHHBIX YWCEN B MAMSTH KOMIIbIOTEpa. 3Hayamlas 4acTh
U TOpsAdOoK 4yucina. Jluama3oH 3HaUY€HMM BEIIECTBEHHBIX 4Yuceld [IpoGiemsr
XPaHEHHS BEILIECTBEHHBIX YHCEJ, CBSI3aHHBIE C OIPAHUYEHUEM KOJIMYECTBA Pa3psiioOB.
BemmonHeHnne onepauuid ¢ BEIIECTBEHHBIMH  YHUCJIAMHU, HAKOIUIEHHE OIIHOOK
IIPU BBIYUCIICHUSX.

AJITOPUTMBI U IPOrPaMMHPOBAHHE

OmnpeneneHue BO3MOXHBIX —PE3yJAbTAaTOB PAaOOThl MPOCTEHIIMX aIrOPUTMOB
YIIPABJICHUS UCTIOJHUTESIMU U BBIYMCIUTENBHBIX aIrOpuTMOB. OTpeiesieHue HCXOIHBIX
JAHHBIX, IPU KOTOPBIX aJITOPUTM MOXKET J1aTh TPEOyeMblIil pe3ybTar.

Oranbel pemieHus 3a4ad  Ha  KoMIbloTepe. VHCTpyMeHTalbHBIE CpENCTBA:
TPAHCIATOP, OTIAAUUK, TPOPUIMPOBIIMK. KOMIUIALKMA U UHTEpHpETalUs TPOrPaMM.
BupryanbHble MalllVHBL.



WnterpupoBanHas  cpena  pa3paOoTku.  Meroapl  OTJIaAKM  IPOrpamM.
Hcnonb3oBanue TpaccUpoBOUHbIX Tabmun. Ortianousbiii  BbeiBoA.  [lomarosoe
BBIITOJIHEHUE TTpOrpaMMbl. Toukn octaHoBa. [IpocMOTp 3HaYEHN ITEPEMEHHBIX.

A3k mporpammupoBanus  (Python, Java, C++, C#). Tunsl JaHHBIX:
LIEJIOYMCIICHHBIE, BEIIECTBEHHBIE, CHMBOJIbHBIE, Jlornyeckue. BersieHusa. CroxHble
ycnoBus. llukibl ¢ ycnoBuem. Ilukinbl 1o mnepeMeHHOM. B3anMo3zameHseMOCTb
pa3MyYHbIX BUJOB IUKJIOB. MHBapuaHT nukiaa. CocTaBieHHE HUKIIA C UCIOJIb30BAHUEM
3apaHee ONpeAeIEHHOIO0 MHBAPUAHTA IIUKJIA.

JloxymenTupoBanue mnporpamm. lcnons3oBaHnue xomMmeHTapueB. lloaroroska
OIHMCAHMSI MPOrPaMMBbl U HTHCTPYKLUHU JUISl OJIb30BaTEIIS.

AnroputmMbl  00paOOTKM HATypajbHBIX YHCEN, 3alMCaHHBIX B TO3WLUOHHBIX
CUCTEMax CYHUCIIEHUs: pa3OMeHue 3alucu Yuciaa Ha  OTAeNbHble  LUQPBHI,
HaXOXKJIEHUE CYMMbl M HIpPOU3BEIEHUS LHUPp, HAXOKACHUE MAKCHUMAJIbHOU
(MPHUMATTBEHOW ) U (PHI.

HaxoxzaeHnue Bcex MpOCTBIX YHWCEN B 3aJaHHOM JauanaszoHe. llpeacraBnenue
4yuciaa B BUJE HAOOpa MPOCTBIX COMHOXKHUTENEH. AJTOPUTM OBICTPOrO BO3BEACHUS
B CTCIICHb.

OOpaboTka JaHHBIX, XpaHsmuxcs B (¢ainax. TekcToBble U JBOHYHBIE
¢aiinbl. DaiioBeie epeMeHHbIe ((ainoBble ykazaTenu). UteHue u3 Qaitna. 3anuch
B (aii.

Pa3buenne 3amaum Ha moazamaun. [logmporpammsl (Tipouenypbl U (PYHKITHHN).
Pexypcusi. PekypcuBHbie 00beKThI ((hpakTaisl). PekypcuBHBIE MTpoLeypbl U (PYyHKITUH.
Hcnonb3oBaHue cTeka AJisi OpraHu3aiii peKypCUBHBIX BbI30BOB.

Hcnonb3oBanue  cTaHgapTHOM  OWMOJIMOTEKH  sI3bIKa  MPOTPaAaMMHUPOBAHMS.
[Tonkmouenne OMOIMOTEK MOANPOTrpaMM CTOPOHHUX Mpou3BoAuTENeH. MomynbHbIN
INPUHIUI TOCTPOEHHUSI IPOTrPamMM.

Yucnennsle MeToAbl. TouHOEe W MPHOMMKEHHOE perieHus 3agaud. UncieHHbIe
METOJbl PELICHUs] YPaBHEHUH: MeToJ] Iepedopa, METOA IOJIOBUHHOIO JEJICHUS.
[Tpubnu>x€HHOE BBIUMCIIEHNE IJIMH KPUBBIX. Bpiuncienue miomaaei Gpuryp ¢ momMoIsko
YUCJIEHHBIX METO/I0B (METOJ NPAMOYTOJIbHUKOB, METOJ Tparneuuii). [lonck Mmakcumyma
(MUHUMYMa) QYHKIIMHM OJHOM MEPEMEHHON METOJIOM MOJIOBUHHOT'O JAEJICHUS.

OO6paboTka  CUMBOJBHBIX  JaHHBIX.  BcTpoeHHble  (QYHKIUM  sA3BIKA
IpPOrpaMMHUpPOBaHUsl Uil OOpabOOTKM CHUMBOJIBHBIX CTPOK. AJTOpUTMBI 00paOOTKU
CUMBOJIbHBIX CTPOK: MOJCYET KOJMYECTBA MOSABJICHUN CHUMBOJIA B CTPOKE, pa3OueHue
CTPOKH Ha CJIOBA IO MPOOEIbHBIM CUMBOJIaM, TOMCK MOJACTPOKH BHYTPH TAHHOM CTPOKH,
3aMEHa HaWJEeHHOW MOJCTPOKHU HA APYTYIO CTPOKY. ['eHepaius Bcex ClIOB B HEKOTOPOM
andaBuTe, YIOBJIECTBOPAIOMIUX 3aJaHHBIM oOrpaHudeHusM. I[IpeoOpa3oBanue wyucia
B CUMBOJIBHYIO CTPOKY M OOpaTHO.

MaccuBbl M TOCIEIOBAaTEIbHOCTH  4HceNl.  Bolumcienue  0000MIEHHBIX
XapaKTEpUCTUK HJIEMEHTOB MacCHMBa WJIM YHUCJIOBOM IOCIEN0BATENbHOCTH (CYyMMBI,

10



MPOU3BENCHUS, CpPEAHEro apupMeTUYeCKOro, MHUHUMAIbLHOTO M MAaKCHUMallbHOTO
HJIIEMEHTOB, KOJIMYECTBA JJEMEHTOB, YJOBJETBOPSIOLIUX 3aJaHHOMY YCJIOBHIO).
JIMHENHBIN MONUCK 3aJJaHHOr0 3HAYEHHUS B MAaCCHBE.

CoptupoBka omHOMEpHOro Maccua. IIpocThie MeTOABl COPTUPOBKU (METON
nmy3bIpbKa, METOJI BBIOOpA, COPTHUPOBKA BcTaBKkamu). CopTUpoBKa cilusHUEeM. beicTpas
coptupoBka MaccuBa (anroputm QuickSort). JIBOMYHBIN TOWCK B OTCOPTHPOBAHHOM
MacCHUBE.

JIBymMepHbIE MacCUBbI (MaTPHUIbl). AITOPUTMBI OOPAOOTKU JBYMEPHBIX MAaCCHUBOB:
3aIlOJIHEHHUE IBYMEPHOTO YHCIOBOIO MacCHBa MO 33JIaHHBIM ITPaBUJIaM, MOUCK AJIEMEHTa
B JBYMEPHOM MAacCHBE, BBIYUCIECHUE MaKCUMyma (MUHHMYMa) U CYMMbI 3JIEMEHTOB
JBYMEPHOI'O MAaCCHBa, IEPECTAaHOBKA CTPOK W CTOJOLIOB JBYMEPHOIO MAaCCHBA.
Paspabomxa npoepamm 01 peuwteHusi npocmulx 3aday awamuza Oauuvix (ouucmxa
OAHHbBIX, KIACCUDUKAYUSL, AHATIU3 OMKTIOHEHULL).

NudopMmanoHHbIe TEXHOJIOT MU

TekcroBblii mnpoueccop. PenakrupoBanue u  ¢opmatupoBanue. IIposepka
opdorpadun u rpammaruxu. CpeacTBa MOKCKA U aBTO3aMEHBI B TEKCTOBOM IIPOLIECCOPE.
Hcnons3oBanue crwiend. CTpyKTypUPOBAaHHBIE TEKCTOBBIE JOKYMEHTHI. (CHOCKH,
ornaBnenue. KomrekruBHas paborta ¢ gokyMeHTamMu. MIHCTpyMEHTHI peleH3upOBaHuUs
B TEKCTOBBIX mporeccopax. OoOnaunble cepBuchl. JlenmoBas mnepenucka. Pedepar.
[IpaBuna UUTUPOBAHHUS UCTOYHUKOB M OQopMIeHUS OuOnIrorpauyeckux CChUIOK.
Odopmienue cnucka JUTepaTypbl. 3HAKOMCTBO C KOMIIBIOTEPHOUM BEPCTKOM TEKCTa.
Texanueckue cpeacTra BBoAa Tekcra. Crienuanu3npoBaHHbIE CPEACTBA PEAAKTUPOBAHUS
MaTeMaTUYeCKHX TEKCTOB.

Anamu3 paHHbIX. OCHOBHBIE 3aJaud aHaIW3a JaHHBIX: [POTHO3UPOBAHUE,
KJaccuuKalus, KiacTepu3anus, aHaau3 oTKIoHeHul. [locnenoBaTenbHOCTh peleHus
3aj7]a4 aHaJIM3a JaHHbIX: COOp MEPBUYHBIX JaHHBIX, OUUCTKA U OL[EHKA Ka4yeCcTBa JaHHbIX,
BBIOOp /WM TIOCTPOCHHE MOJIEIH, peoOpa3oBaHue JAHHBIX, BU3yalU3allusd JaHHbIX,
UHTEpIpeTauus pe3ynbTaToB. lIporpamMmHBIE CpencTBa YW HMHTEPHET-CEPBUCHI
Ui 00paOOTKM U TPEJCTaBICHUs JaHHBIX. bombinne manasle. MammHHOe 00y4YeHUE.
Humennexmyanbnolil anaius OaGHHbIX.

AHanu3 JaHHBIX C TOMOILBIO AIEKTPOHHBIX Ta0IUL. BeIUuCiIeHuE CyMMBI, CPEHETO
apru(pMeTUUECKOro, HauOoJbIlero (HaUMEHBIIIEr0) 3HAYCHUs JAuarna3oHa. BrraucieHnue
Kod(ppunreHTa KOppensuuM JBYX PSAOB JaHHBIX. [locTpoeHune CTONOYATHIX,
JUHEWYaThIX U KpyroBbIx nuarpamm. [locrpoenue rpadukoB pynkuuii. [londbop nunun
TPEH/IA, PELICHUE 3a/1a4 TPOrHO3UPOBAHMUS.

YucneHHoe pelieHre ypaBHEHUH ¢ TOMOIIBI0 oa0opa napamerpa. OnTumMusamus
KaK [IOMCK HaWIydlllero peleHus B 3aJaHHbIX yciuoBusx. lleneBas ¢yHkuus,
orpaHuueHus. JlokanbHble W TJIOOAIBLHBIH MUHHUMYMBI LienieBod (yHkuuu. Pemienue
3a71a4 ONTUMM3AINH C TOMOIIbIO AJIEKTPOHHBIX TaOJIHII.
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11 KJIACC

Teopernueckue 0CHOBBI HH(POPMATHKH

Teopernueckue mNOAXOABI K OLIGHKE KOJMYecTBa HH(oOpManuu. 3aKoH
annutuBHocTH uWH(popmarmu. @Dopmyna Xapriu. HWHbopMamus U BEpOSTHOCTD.
®opmymna lllenHoHna.

Anroputmsl cxatusi qanubix. AnroputMm RLE. Anroputm Xadgdmana. Anropurm
LZW. AAroput™msl CXaTHsi JAHHBIX C MOTEPSIMU. Y MEHbIIEHUE TJTyOUHBI KOAUPOBAHUS
usetra. OCHOBHBIE Hjaen anroputMoB cxatus JPEG, MP3.

Cxopoctb nepeaadu JAHHBIX. 3aBUCUMOCTD BpEMEHU neperayn
OT MH(OPMAIIMOHHOTO 00BbEMA JAaHHBIX W XAPaKTEPUCTUK KaHala CBsA3U. [IpuunHbI
BO3HMKHOBEHUS OMIMOOK MpH nepeaayde AaHHbIX. KoJbl, mo3Bossomre 00Hapy>KUBaTh U
UCIPABJIATh OIIMOKM, BO3HUKAIOIIME IpPU Iepejradye NaHHbIX. PaccrosHue XsMMUHTa.
Konuposanue ¢ nosropenueM 6utoB. Koasl Xammunra.

Cucrempl. KoMnoHeHTBI cucTeMbl U UX B3aumozeiicTBue. CUCTEMHBIA 3(PPEKT.
Ympasnenue kak nHGOpMaAITMOHHBIN TTporiecc. OOpaTHast CBS3b.

Mopemu u wmonenupoBanue. Llens mopemupoBanusi. COOTBETCTBUE MOJEIH
MOJIEIUPYEMOMY OOBEKTY WM TMpoLeccy, LEeau MojenupoBaHus. Popmaiuzanus
MPUKJIAJHBIX 33/1a4.

[IpencraBieHue pe3ylbTaTOB MOJIEIMPOBAHUS B BHUJIE, YIOOHOM JUIsl BOCIIPHUSTHS
yesnoBekoM. ['paduueckoe npeacTaBieHue JaHHBIX (CXeMbl, TaOJIUIbI, TpaduKn).

I'padbl. OcHoBHBIE OHATHS. Buasl rpadoB. Onucanue rpad)oB ¢ MOMOIIbIO MaTPUIL
CMEXHOCTH, BECOBBIX MAaTPHL, CHUCKOB CMEXHOCTH. Pelenne alropuTMU4eCcKux 3aiad,
CBSI3AHHBIX C aHAJIM30M rpadoB (IOCTPOCHHE ONTUMAIBLHOTO MYTH MEX]Y BEpLUIMHAMU
rpada, oOmpenelieHHe KOJWYECTBA  pa3jMYHbIX MyTed  MeXAy  BepIIMHAMHU
OPHUEHTUPOBAHHOTO AlUKJINYECKOro rpada).

HepeBbsa. bunapHoe pnepeBo. JlepeBbss mnoucka. Crocobbl 00xona jaepesa.
[IpencraBnenne apupmMeTHUECKUX BHIPAXEHUI B BUAE AepeBa. JAUCKpeTHbIE UTPHI IBYX
UT'POKOB ¢ NosHOM nHpopmanuei. [locrpoenue nepesa nepedopa BapuaHTOB, ONUCAHUE
CTpaTeTuu UIphl B TaOMUUHOU (hopMe. BBIMIpHINIHBIE M MPOUTPHIIIHBIE MO3UIINH.
BBIMTpBIIIHBIE CTPATErUH.

CpeacrBa MCKYCCTBEHHOro HHTe/UiekTa. CepBHCH MAaIIMHHOTO IE€pPEBOJA
U pacrio3HaBaHUsl ycTHOM peud. KorHuTuBHBIE cepBHUCHl. MneHTudukamus u moUcK
n300pakeHui, pacrno3HaBaHue juil. CamooOydaromuecs cucTeMbl. VcKyccTBEeHHBIN
MHTEUIEKT B KOMIIBIOTEPHBIX Urpax. Mcronb3oBaHWE METOJOB HUCKYCCTBEHHOI'O
UHTEIUIEKTa B oOOydamomux cucreMax. Mcnoiab3oBaHHE METOJOB HCKYCCTBEHHOTO
UHTENIEKTa B  pobOotoTexHuke. Murepner Bemeil. IlepcnexkTuBbl — pa3BUTHSA
KOMITbIOTEPHBIX MHTEJUIEKTyalIbHBIX cucTeM. HelipoHHbie ceTu.

AJITOPUTMBI U IPOrPAMMHPOBAHUE
dopmanusanus NOHATHS ainroputMma. MammHa TeIOpMHra Kak yHHUBEpCAJIbHAs
Mozenb BbluucieHu. Tesuc Yépua—Twropunra. Mawuna I[locma. Hopmanvhoie
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aneopugpmul Mapkosa. Aneopummuuecku Hepaspewumsle 3a0ayu. 3adaia oCmaHosa.
Hego3moorcnocms asmomamuueckot omaaoku npocpamm.

OueHka CIoKHOCTH BbIUMCIIeHU. BpeMs paboThl 1 00BEM HCIIONB3YEMOW MaMSITH,
UX 3aBUCUMOCTB OT pa3Mepa UCXOAHBIX AaHHBIX. OIeHKa aCHMIITOTUYECKOM CII0)KHOCTH
aJITOPUTMOB. AJTOPUTMBI TOJIMHOMHUANBHON CIOXKHOCTH. IllepeOopHble alropUTMBI.
[Tprmepbl pa3nTuyHBIX aJITOPUTMOB PELLICHUS OJTHOM 3a/1a4, KOTOPhIE UMEIOT Pa3IMYHYIO
CJIO)KHOCTb.

[Tonck mpoCTBIX YUCEN B 3a/IaHHOM JIMANa30HE C MOMOUIBI0 AITOPUTMA «PELIETO
OparocheHay.

MHoropa3psiAHble 1elble YIClia, 3a1a4u JTUHHONW apu(pPMETUKH.

CrnoBapu (acconaTHBHBIE MAcCHUBBI, 0TOOpaykeHus1). Xau-radnuisl. [loctpoeHue
anaBUTHO-YACTOTHOTO CIIOBAps AJIs 3aJIaHHOTO TEKCTa.

Ananuz mexkcma Ha ecmecmeenHOM sA3blKe. Bwidenenue nocnedosamenvrHocmell
no waonony. Peeynapnuvie evipascenus. Yacmommuwiti ananus.

Creku. AHamM3 NOPaBWIBHOCTH  CKOOOYHOrO  BBIp@XEHUsA.  BbruuciieHue
apu(pMETUYECKOTO BBIPAKEHUS, 3aIIMCAHHOTO B IOCT(OUKCHOM dopMe.

Ouepenu. Mcnonp3oBanne ouepenu A1 BpEMEHHOTO XPAaHEHUs TAHHBIX.

Cesasnvle cnucku. Peanuzayus cmeka u ouepeou ¢ noMowbio C8:A3HbIX CHUCKOS.

Anroputmbel  Ha rpadax. IlocTpoeHne MUHUMaNIBHOTO OCTOBHOTO JepeBa
B3BEIIICHHOI'O CBSI3HOTO HEOpUEHTUpOBaHHOrO Tpada. O6x00 epagha 6 2nyouny.
Obxo0  epagpa 6  wupuny.  KonmumdecTBO  pa3UUYHBIX  TyTeH  MEXKIY
BEpIIMHAMM OPUEHTUPOBAHHOTO AaIUMKJIMYecCKOro rpada. Amnroput™ JleHKCTpHIL.
Aneopumm Dnovioa—Yopwanna.

JepeBbs. Peanusanuss nepeBa ¢ IOMOILBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(ounapubie) nepeBbda. llocTpoenuwe pgepeBa Ajig  33JaHHOTO  apU(PMETUYECKOTO
BbIpakeHUs. PexkypcuBHBIE anropuTMbl 00xona jaepeBa. lcmosnb3oBaHHe cTeka U
ouepeau s 00Xo/a JepeBa.

JluHaMHU4YecKoe NMPOrpaMMUPOBAHUE KaK METOJl PEUIEHUs 3aJady C COXpaHEHUEM
IIPOMEKXYTOYHBIX PpEe3yJIbTaTOB. 3aJadyM, peIIaeMble C IIOMOIIBI JAUHAMUYECKOTO
IPOrpaMMHUPOBAHUS: BBIYUCIEHUE PEKYPCUBHBIX (QYHKIMHA, NOACUYET KOJIMYECTBA
BapUaHTOB, 33J1a4d ONTUMHU3ALINH.

[lonsitue 00 OOBEKTHO-OPUEHTHPOBAHHOM IPOrpaMMUPOBAHUU. (OOBEKTHI
u kiaccel. CBoilcTBAa M MeTOABl O0BEKTOB. OOBEKTHO-OPMEHTHPOBAHHBIA aHAJIM3.
PazpaboTka mporpaMM Ha  OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO  MOJXOA.
Nukancynsuus, Hacjae10BaHue, TOIUMOPPU3M.

Cpeast  ObicTpoil  pa3paboTku nporpamm. IlpoexktupoBanue wuHTEpdeiica
noJsib3oBaress. Vcronas30BaHHE TOTOBBIX YIPABISEMBIX 3JIEMEHTOB JUIsl TOCTPOCHHUS
uHTEepPeiica.

O0630p s3bIKOB MporpaMmupoBanud. [loHsTHe 0 mapagurMax MPorpaMMHUPOBAHMSL.
H3yuenue 6mopozo A3vika npocpammupo6anus.
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HNupopmanoHHbIE TEXHOJI0T MU

DTanbl KOMIIBIOTEPHO-MATEMATUYECKOTO MOJCITUPOBAHUS: TMOCTAHOBKA 3aJ1a4H,
pa3paboTKa MOJENIU, TECTUPOBAHUE MOJCIH, KOMIBIOTEPHBIA SKCIIEPUMEHT, aHaIU3
pe3yJIbTaTOB MOJACIUPOBAHUS.

Jluckpernsanus npu MaTeMaTU4e€CKOM MOJICIIMPOBAHUN HEMIPEPBIBHBIX MPOLIECCOB.
MoaenupoBanue JBU>KEHUS. MonenvpoBanue OMOJIOTHYECKUX CHUCTEM.
Marematnueckue MOAENN B 9KOHOMUKE. BBIUNCIIUTENBHBIE YKCIIEPUMEHTBI C MOAETISAMHU.

O6paboTka pe3yJbTaToB AKCIepUMeHTa. MeToa HauMeHbINX KBaApaToB. OleHKa
YHUCJIOBBIX TapaMeTPOB MOJEIMPYEMbIX OOBEKTOB U IpoileccoB. BoccraHoBieHue
3aBUCHUMOCTEH MO PE3yIbTaTaM SKCIIEPUMEHTA.

BepositTHOCTHBIE MOJCJIH. MeTtoabl Mownte-Kapio. HNmurtanmoHHoe
MoaenupoBanure. CUCTEMbI MAaCCOBOTO 00CTYKUBaHUSI.

TabnuunbIe (pensuoHHbIC) 0a3bl JaHHBIX. Ta0nuia — MPEACTABICHUE CBEICHHIMA
00 omHOTMHHBIX OOBekTax. Ilone, 3ammch. Kirou Tabmmipl. Pabora ¢ roroBor 0a3oi
JNAHHBIX. 3anonHeHue Oa3bl JaHHbIX. [loMcK, copTHpoBKa W (uUIbTparus JaHHBIX.
3anpockl Ha BBIOOPKY MaHHBIX. 3ampochl C IapamMeTpamMu. Berauciasembie MO
B 3aIIpOCaXx.

MHororabmuuHble 0a3bl JaHHBIX. THIBI CBSA3eH Mexny Tabiauiamu. BaenrHui
KJto4. [lenmocTHOCTh 6a3bl JaHHBIX. 3aMpOChl K MHOTOTA0JUYHBIM 0a3aM JaHHBIX.

OcHogHble npuHyunsl Hopmaiuzayuu 6a3 oanHvlx. A3vix ynpasenenus oanuvimu SQL.
Co3zoanue npocmuix 3anpocos Ha ssvike SQL na 6b160pKy 0aHHbIX U3 0OHOU MAOIUYDL.

Hepenayuonnvie 6asvi 0annvix. IKcnepmmbvie cucmembl

Nurepner-ipunoxenus. [loHsTue O cepBEepHOM M KIMEHTCKOM 4YacTsX CauTa.
TexHomorus «KJIUEHT — CepBEP», €€ JOCTOMHCTBA U HegocTaTku. OcHOBHI si3bika HTML
n kackaaHbix Taomuil ctuieit (CSS). Cuenapun Ha s3weike JavaScript. @opmbl Ha BeO-
CTpaHHUIIE.

Pa3memenue BeO-caiiToB. Ycityra xoctuHra. 3arpyska (aiijioB Ha CaiT.

BBon wu300pakeHUN C HUCHOJIB30BAaHUEM PA3JIMYHBIX IU(GPOBBIX YCTPOUCTB
(madpoBbIX (oToanmmapatroB W MHUKPOCKONOB, BHACOKAMEP, CKAaHEPOB W JPYTUX
ycrpoiictB). ['paduueckuit pemaktop. Pazpemenue. Kagpuposanme. Hcmpasienwue
nepcrnekTuBbl. ['ucrorpamma. Koppekius ypoBHeit, koppekuus 1Beta. O6eciBeynBanme
[BETHBIX M300pakeHuit. Petymib. Pabora ¢ obmactsimu. OUIbTpHL.

Mpmuorocnoiineie u300paxkenus. TekcroBele crmou. Macka cnos. Kanambl
Coxpanenue BblIeNeHHOW o6Onactu. [loaroroBka wnmocTpanuii Ui BeO-CalTOB.
AHHUMHUpPOBaHHBIE H300PAKEHUSI.

Bekropnas  rpajpuka. IlpumutuBel.  V3MeHeHHMe  moOpsSaka  3JIEMEHTOB.
BripaBHuBanue, pacnpenenenue. ['pynnupoBka. Kpusble. @opmarbl BEKTOPHBIX
pucyHkoB. VMcnonp3oBanre KOHTYpoB. Bekropu3zanus pacTpoBbIX U300pakKeHUH.

[IpyHIMIOBI TOCTPOCHUS M PENAKTUPOBAHUS TPEXMEPHBIX Monenend. CeTouHbIe
Mojienu. Marepuansl. MojienipoBaHue HCTOYHUKOB ocBelieHus. Kamepbl. AJuTUBHBIC
texHosioruu (3D-npuntepsl). [loHsTHE O BUPTyalbHON PEATLHOCTH M JIOMOJHEHHOM
pEaTbHOCTH.
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IIVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA ITPOI'PAMMBI
IO TH®OPMATHUKE HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbI

JIMYHOCTHBIE PEe3yNbTaThl OTPaKatOT TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIHUXCS
PYKOBOACTBOBATHCS chopMUpOBaHHOU BHYTPECHHEHN MO3UIEN JINYHOCTH,
CUCTEMOW IEHHOCTHBIX OpHEHTAIMi, TO3UTUBHBIX BHYTPEHHUX YOEXKIICHUM,
COOTBETCTBYIOIINX TpagULIMOHHBIM LIEHHOCTAM POCCUICKOTO ob1iecTBna,
pacIIMpEeHUE >KU3HEHHOI'O OIIbITa M OIbITAa ACATEIbHOCTH B IIPOLIECCE peau3aluu
cpeAcTBaMM  y4eOHOrO IpeAMETa OCHOBHBIX  HAlpPaBJICHUN  BOCIUTATEIBbHOM
JEATEIIbHOCTH.

1) rpa:kaIaHCKOr0 BOCIIUTAHNS

OCO3HAaHHWE CBOMX KOHCTUTYIIMOHHBIX INpaB U OOA3aHHOCTCH, YBaKCHHE 3aKOHA
U TIPaBOIOPSIKA, COOJIIOJICHHE OCHOBOIIOJATAIONIMX HOPM HWH(OPMAIMOHHOTO IpaBa
1 nH(OPMAIIMOHHOHN 0€30MMacCHOCTH;

TOTOBHOCTh  INPOTHUBOCTOSTH  HICOJIOTMHM  SKCTPEMH3Ma,  HallMOHAJIU3MAa,
KceHOPOOMH, JTUCKPUMHHAIIMA TI0  COIMAIBHBIM,  PEIUTHO3HBIM,  PACOBBIM,
HaITMOHATBHBIM MIPU3HAKAM B BUPTYAIBHOM TPOCTPAHCTBE;

2) MAaTPHUOTHYECKOr 0 BOCIIUTAHHUS:

IIEHHOCTHOE OTHOIIEHHWE K HMCTOPHUYECKOMY HACIEAWI0, IOCTIKEHHsIM Poccum
B HayKe, MCKYCCTBE, TEXHOJIOTHUSX, NMOHUMaHWE 3HAYCHUS WH(POPMATUKU KaK HAYKH
B JKU3HU COBPEMEHHOI'0 O0IIECTBA;

3) AYXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMS
c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHS;
CIIOCOOHOCTh ~ OIIEHMBATh CHUTYallUl0 M MPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTHPYSCh Ha MOPAJIIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCIIE B CETH
HNurepHer;

4) 3CTeTHYECKOr0 BOCIUTAHUS

JCTETUYECKOE OTHOLIEHUE K MUPY, BKIIIOYas 3CTETUKY HAYYHOI'O U TEXHUYECKOIO
TBOPYECTBA;

CIOCOOHOCTh BOCHPUHHMMATh pa3jMYHbIE BUJbI HCKYCCTBA, B TOM YHCIE
OCHOBAHHOI'O Ha UCIOJIb30BaHUHU MH(OPMALIMOHHBIX TEXHOJIOTHIA;

5) dpuznyecKoro BOCIATAHNS:

c(OPMHUPOBAHHOCTH 3JI0pPOBOrO0 W Oe30MacHOro odpa3a KM3HU, OTBETCTBEHHOTO
OTHOIIIEHUS K CBOEMY 3JI0POBBIO, B TOM 4HCIE 3a CUET coOJomeHus TpeOoBaHUM
0e30macHOl DKCIUTyaTalldd CPEACTB HH(MOPMALMOHHBIX M KOMMYHHKAI[HOHHBIX
TEXHOJIOT UM,

15



6) TPyA0BOro BOCIUTAHMS

TOTOBHOCTh K AaKTHUBHOM JCSATEIBHOCTH TEXHOJOTUYECKOM U  COIMaTbHOU
HAIPaBJICHHOCTH, CIIOCOOHOCTh WHHIIMHPOBATh, IIAHUPOBATH W CAMOCTOSITEIILHO
BBITIOJTHSATH TaKYIO JIEATEIHHOCTD;

uHTepec K cdepam  mpodeCCHOHANIBHOW  JEATENbHOCTH,  CBSI3aHHBIM
c wuH(pOpMaTHKOH, MporpaMMHUpPOBAaHUEM H HWH()OPMAITMOHHBIMH TEXHOJIOTHSMU,
OCHOBAaHHBIMH Ha JOCTHXKEHUSX HAyKH WHPOPMATHKHM ¢ HAYYHO-TEXHHUYECKOTO
mporpecca, YMEHHE COBEpIIaTh OCO3HAHHBIM  BBIOOp Oyaymied mpodeccuun
U PEaTM30BBIBATh COOCTBCHHBIC KU3HCHHBIC TIJIAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K OOPa30BaHUIO U CaMOOOPa30BAHUIO HA MPOTSHKCHUH
BCEM JKHU3HHU,

7) IKOJIOrH4€eCKOr0 BOCITUTAHHS:

0CO3HAHHUE TI00ATBHOT0 XapaKTepa SKOJIOTHYECKUX MPOOJIeM U MyTe X pelIeHus,
B TOM 4YHCIIE C Yy4€TOM BO3MOXKHOCTEH WHGOPMAIMOHHO-KOMMYHUKAITMOHHBIX
TEXHOJIOT U,

8) HeHHOCTH HAYYHOI 0 TO3HAHMA:

c(OPMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAyKH, JOCTHKEHUSM HAydYHO-TEXHHUYECKOro Iporpecca M OOIIECTBEHHOM
IPAaKTHKH, 32 CUET MOHMMAHMS PO MH(POPMALMOHHBIX PECYpPCOB, HH(POPMALIMOHHBIX
MPOLECCOB U MH(OPMAIIMOHHBIX TEXHOJOTUW B YCIOBHSIX LU(POBOM TpaHCchopMaluu
MHOTHX c(ep )KU3HU COBPEMEHHOT0 00I1IECTBA;

OCO3HAHHME LEHHOCTHM HAYYHOM JESTeIbHOCTH, TOTOBHOCTh OCYILECTBISATh
MPOEKTHYIO U UCCIIEI0BATENIbCKYIO IEITEIbHOCTh MHIMBUIYATIbHO U B TPYIIIIE.

9) SMOIHOHANBbHBI HHTE/LUIEKT, IIPEAOIAraroIii cCPOPMUPOBAHHOCTS.

CaMOpPETyJIMPOBAaHUS, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHUE NPUHHUMATH
OTBETCTBEHHOCTH 3a CBOE MOBEJICHUE, CIOCOOHOCTh aIalTUPOBATHCS K SMOIIMOHATBLHBIM
W3MEHEHUSIM U TIPOSIBIISATH THOKOCTD, OBITh OTKPHITBIM HOBOMY;

BHYTPEHHEH MOTHMBAIIMK, BKJIIOYAIONIEH CTPEMJIEHHE K JIOCTHXKCHHUIO 1IeJd
U yCHEeXy, ONTUMHU3M, WHULIHATUBHOCTb, YMEHHE JIEMCTBOBAThb, HCXOAS K3 CBOUX
BO3MOKHOCTEH;

SMIIATHH, BKIIOYAIOMIEH CIOCOOHOCTh ITOHMMATh SMOLMOHAILHOE COCTOSHUE
JIPYrUX, VYYUTHIBATH €0 TPU OCYIIECTBICHUUM KOMMYHHUKAIUH, CIOCOOHOCTH
K COYYBCTBHUIO U CONIEPEKUBAHUIO;

COIMAIBHBIX HABBIKOB, BKJIIOYAIOIIUX CIHOCOOHOCTh BBICTpAaWBaTh OTHOIICHUS
C IPYTHMHU JIIOJIBMH, 3a00TUTHCS, MPOSIBIIATh HHTEPEC U pa3perraTh KOH(PIUKTHI.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynprare uzyuenus nHOOPMATHKY HA YPOBHE CPEAHETO 00IIero oOpa3oBaHUs
y oOyuaromierocsi 6ynyr copMUpOBaHbI METANPEIMETHBIE PE3yJbTaThl, OTPAKCHHBIC
B YHHBEPCAIBHBIX y4EOHBIX JICHCTBUSAX, @ MIMEHHO — ITO3HABATE/IbHBIC YHUBEPCAILHBIE
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y‘Ie6HBIC I[GﬁCTBI/ISI, KOMMYHUKAaTHUBHBIC  YHHUBCPCAJIBHBIC Y‘IG6HLIC I[CﬁCTBHH,
PCTYJLITUBHBIC YHUBCPCAJILHBIC y‘le6HBIC IIGfICTBPIH, COBMCCTHasA ACATCIBbHOCTD.

Ilo3naBaTe/ibHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eUCTBUS
ba3oBble Joruyeckue 1eMcCTBUSA:

CaMOCTOSITETTLHO (DOPMYTUPOBATh U AKTYaJIU3UPOBAThH MPOOJIEMY, paccMaTpuBaTh
€€ BCECTOPOHHE;

YCTAHABJIMBATh CYIIECTBEHHBIM MPU3HAK WM OCHOBAHUS JI1 CpPaBHEHHS,
KJ1IaccuuKaruy u 0000IIEeHHUS;

ONPEAEIISTh eI ACATEIbHOCTH, 3aaBaTh MapaMeTPbl U KPUTEPUHU UX JTOCTHUKECHUS,

BBIBJISITh 3aKOHOMEPHOCTH U TPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX;

pa3pabarpiBaTh IIaH PEIIEHUS MPOOJEeMBbI ¢ Y4ETOM aHaAW3a HMMEIOITUXCS
MAaTEpHUAIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JIEATEIIBHOCTh, OLEHUBATH COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUN NESITENbHOCTH;

KOOPAMHUPOBATh M BBIMOJHATH pabOTy B YCIOBHUSX PEATbHOTO, BUPTYAIBHOTO
1 KOMOMHUPOBAHHOT'O B3aMMOJICHCTBHUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TP 00JIEeM.

ba3oBble ucciienoBarejbCcKue q1eiCTBUSA:

BJIaJIETh HaBBIKAMHU Y4€OHO-HCCIIEIOBATEIBCKON W MPOEKTHOW JESITeNbHOCTH,
HABbIKaMHU pa3pelieHus mpobieM, CIoCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOM Y
MOWCKY METOJIOB PEUICHUSI MPAKTUYECKUX 3a]lad, MPUMEHEHUIO Pa3IMYHBIX METOJ0B
MO3HAHUS;

OCYIICCTBIIATH PA3JIMYHBIC BHJIBI ICITEILHOCTH I10 IMTOJy4EHHUIO HOBOT'O 3HAHMSI, €T0
WHTEPIPETAIlNU, TPEOOPA30BAHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YU4COHBIX CHUTYyaIHsX,
B TOM YHCJIE TIPH CO3/ITaHUN YU4EOHBIX U COIMAIIbHBIX MPOCKTOB;

dopMUpOBaTh HAYYHBIA THI MBIIUICHUS, BIAJAETh HAYYHOH TEPMHUHOJIOTHUEMH,
KITFOUEBBIMU TTOHSTUSMH U METOAMU;

CTaBUTH U (HOPMYITMPOBATH COOCTBEHHBIE 33/1a41 B 00Pa30BaTEILHON EATeIhHOCTH
Y )KU3HCHHBIX CUTYAIIHSIX;

BBISBJISITH IPUYMHHO-CIICICTBEHHBIC CBS3H U aKTyaJU3UPOBATh 33/1a4y, BBIIBUTATh
THIOTE3y €€ PeIIeHUs, HAXOIUTh apryMEHTHI IS 0KAa3aTelIbCTBA CBOMX YTBEPIKICHHM,
3aJ1aBaTh MapamMeTpbl U KPUTEPUH PEIICHHUS;

AHAIM3UPOBATH TOJYYEHHBIE B XOJI€ PEUICHUS 3a/1aud pPe3ybTaThl, KPUTHUYECKU
OLICHUBATh UX JJOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JlaBaTh OIICHKY HOBBIM CUTYAIIMsIM, OIICHUBATh TPHOOPETEHHBIN OIIBIT;

OCYILIECTBIISITH LIeJICHANPABICHHBIIN MMOMCK TIEPEHOCa CPEJCTB B CIIOCOOOB ACHCTBUS
B MPOeCCUOHATILHYIO CPENY;

yMETh IIEPCHOCHTHh 3HAHUS B II03HABATCIBHYIO M MPAKTHYECKYI0 O0JIacTH
KU3HENIEATCITLHOCTH,

yYMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;
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BbIABUT'ATh HOBBIC UACHU, IIPCHJIAraTb OPUTIMHAJIBHBIC ITIOAXO0AbI U PCUHICHUS, CTABUTH
HpO6JICMI:I " 3aa49i, JOIIYCKAIOMUC aJIbTCPHATHUBHBIC PCIICHU .

Pabora ¢ ungopmanuen:

BJIaJIETh HaBBIKAMHU TMOJY4YCHHUS HHQOpPMAIMU HU3 HCTOYHHUKOB PAa3HBIX THUIIOB,
CaMOCTOSITEJILHO OCYIIECTBIIATh MOWCK, aHAIM3, CUCTEMATHU3aIMI0 M WHTEPHPETaIUIO
uHdOpMAIKN Pa3IMYHBIX BUIOB U (GOPM MPECTABICHHUS;

CO3/1aBaTh TEKCTHI B Pa3IMYHBIX opMarax ¢ y4€ToM Ha3HAuYCHHS WHGOpMAINH
U [IEJICBOU ayIMTOPHH, BEIOMpAst ONITUMATbHYIO (hOpMY ITPEACTaBICHUS M BU3yaIH3alliH;

OIICHMBATh JIOCTOBEPHOCTh, JISTHTHMHOCTH WH(MOpPMAIMu, €€ COOTBETCTBHE
MIPABOBBIM M MOPAJIbHO-3THYCCKUM HOPMaM;

UCTIOJIh30BaTh CPEICTBA MH(DOPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHMA
B PpENICHWM KOTHUTHUBHBIX, KOMMYHHKATUBHBIX ¥ OpPraHU3AIMOHHBIX  3aj]a4
C coOmoneHneM TpeOOBaHUN JPrOHOMHKH, TEXHUKU O€30MaCHOCTH, THUTHEHBI,
pecypcocOepexeHusi, TPaBOBBIX MW OTHYECKUX HOPM, HOPM HH(POPMAITMOHHOU
0e30MacHOCTH;

BJIaJIeTh HABBIKAMH PACIIO3HABAHUS W 3aIIUTHI MHGOPMAIK, WHPOPMAIIMOHHON
0€30MMacHOCTH JTUYHOCTH.

KoMMmyHHKAaTHBHbIE YHUBEPCAJIbHbIEC Y4eOHBIE JeCTBHS
Oo0menue:

OCYIIECTBIIATh KOMMYHHKAIIMHM BO BCeX chepax KU3HH,

pacro3HaBaTh  HeBepOaJdbHBIE CcpeAcTBa  OOIIECHHMS, TIIOHMMaTh 3HAYCHHE
COIIMAIBHBIX 3HAKOB, PAaCIO3HABATH MPEANOCHIIKH KOH(PIUKTHBIX CUTYallMi U CMSATYATh
KOH(DJIUKTBHI;

BJIAJICTH Pa3IMYHBIMU cnocobaMu o0IIeHNs Hu B3aHMMOJICHCTBUS,
apryMEHTUPOBAHHO BECTHU JUAJIOT, YMETh CMTYaTh KOH(DJIUKTHBIC CUTYaIIHNH;

Pa3BEPHYTO U JIOTUYHO MU3JIaraTh CBOKO TOUKY 3PEHUSI C MCIIOJIb30BAHUEM SI3bIKOBBIX
CPEIICTB.

CoBmecTHasl 1eATEJIbLHOCTD:

NOHUMATh M WCIOJIb30BaTh IPEUMYIIECTBA KOMAHIHOW W WHAUBUYAIbHON
paboTHI;

BbIOMpATh TEMATUKY U METOJIbI COBMECTHBIX JIEUCTBUN C y4ETOM OOIIMX UHTEPECOB
Y BO3MOYKHOCTEH Ka)JOr0 YiIeHa KOJUIEKTUBA,

IIPUHUAMATH LIEJIA COBMECTHOM JEATEIHOCTH, OPTaHU30BbIBATh U KOOPANHUPOBATH
JIEUCTBUS MO UX JOCTUKEHUIO: COCTABJISITh IIJIaH ICUCTBUM, PACIPEAECIATH POJIU C YYETOM
MHEHUI YYaCTHUKOB, OOCYXIaTh Pe3yJbTaThl COBMECTHOM PabOTHI;

OLIEHMBATh KaueCTBO CBOETO BKJA/Ja M Ka)XJOro y4yaCTHUKAa KOMaHIbl B OOLIMii
pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

IpemjlaraTb  HOBBIE INPOEKTBHI, OLIEHWBATh MAEU C IIO3ULUU HOBU3HBI,
OPUTMHAIBHOCTH, ITPAKTUYECKON 3HAYMMOCTH;
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OCYIICCTBILATh ITO3UTHUBHOC CTPATCIHYCCKOC ITOBCACHUC B PA3JIMYHBIX CUTYAIUAX,
IMPOABJIAATbL TBOPYCCTBO U B006pa)KeHI/IC, OBITH HWHHUIIHAaTHUBHBIM.

PerynsiTuBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUA
Camoopranmzanmsi:

CaMOCTOSITEJIbHO ~ OCYHIECTBIISAITh  [MO3HABATENBHYIO JICSITEIbHOCTh, BBISIBIISTH
npoOJieMbl, CTaBUTh W (OPMYJIUPOBaTH COOCTBEHHBIC 3aJlaul B 00pa3oBaTEIbHOMN
JEATEeIIbHOCTU U )KU3HEHHBIX CUTYaIlUsX;

CaMOCTOSITEJIbHO COCTAaBJISITh IUJIAH PEHICHUs] MPOOJIEMbl C YYETOM HMMEHOUIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MIPEANOUTECHUH;

JaBaTh OLICHKY HOBBIM CUTYAalLUsIM;

pacimpsATh paMKi Y4eOHOIO MpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHUH;

JieNaTh OCO3HAHHBIA BBIOOpP, APryMEHTUPOBATH €ro, OpaTb OTBETCTBEHHOCTH
3a peuIeHue;

OLICHUBATh TPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (DOPMUPOBAHUIO U TPOSBICHUIO IIUPOKON APYIULIUUA B Pa3HBIX
o0MacTsAX 3HAHWUN, TOCTOSHHO TOBBIMIATH CBOW OOPa30BATEIBHBIM W KYyJIbTYPHBIN
YPOBEHB.

CaMOKOHTPOJIb:

JaBaTh OILIEHKY HOBBIM CHUTYyaIlMsIM, BHOCUTh KOPPEKTHUBBI B JICSITEIHLHOCTD,
OLIEHUBATh COOTBETCTBHE PE3YJIHTATOB LIETISIM;

BJIaJIETh HaBBIKAMM TO3HABATEIHHON pedIeKCHH KaK OCO3HAHUS COBEPIIAEMbBIX
JIEUCTBUN M MBICIUTENBHBIX MPOILIECCOB, UX PE3YJITATOB U OCHOBAHMM, MCIOJIB30BATh
pUEMBI pedIICKCUU IS OIIEHKH CHTYAIlMH, BEIOOPA BEPHOTO PEIICHUS;

OIICHMBATh PUCKHU M CBOCBPEMEHHO MTPUHUMATh PEIICHUS 110 UX CHIDKCHUIO;

IPUHUMATh MOTHBBI U ApT'YMEHTHI IPYTUX MPU aHAIIM3€E PE3YJIbTATOB ICATEITLHOCTH.

IIpunsaTHA ceds1 M APyrux:
IPUHUMATh ce0sl, TOHUMAs CBOM HEJIOCTATKU U JJOCTOMHCTBA;
IIPUHAMATh MOTHBBI M ApIYMEHTBI IPYTUX [PH aHATIU3€ PE3YJIbTATOB AEATEIBHOCTH;
MpU3HABaTh CBOE MPABO U MPABO APYTHX Ha OIIUOKY;
pa3BUBATh CIOCOOHOCTh IOHUMATh MUP € MO3UIMH JPYTrOro YeJ0BeKa.

IMPEAMETHBIE PE3YJIbTATBI

B mpouecce uzydenust kypca uHpopmatuku yriayonéHHoro yposas B 10 kiacce
00y4JarIMUMHUCS OYAYT JOCTUTHYTHI CIAEAYIOLINE TPEIMETHBIE PE3YIIbTATHI:

BJIaJICHUE MPEICTABICHUSMHU O poJid MH(GOPMAIIMU U CBA3aHHBIX C HEW MPOLIECCOB
B MPUPOAE, TEXHUKE M OOLIECTBE, MOHATHSIMHU «HUHPOpMALU», «UHPOPMALTUOHHBINA
OpoLeCcC»,  «CUCTEMA»,  «KOMIIOHEHTBl  CHCTEMBD»,  «CHUCTEMHBIH  3(PQPeKT»,
«MH(}OPMaAIIMOHHAS CUCTEMAY, CUCTEMA YIIPABICHUSY;

BJIaJICHUE METOJIaMH MOKCKa UHpopMaluK B ceTH HTepHET, yMEHUE KPUTHUUECKU
OLIEHUBaTh UH(GOPMALINIO, MOJYyYEeHHYIO U3 ceTu HTepHeT;
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YMEHUE XapaKTepU30BaTh OOJIbIINE JaHHBIC, IPUBOAUTH IPUMEPHI HCTOUHUKOB UX
NOJyYEHUs] W HaIlpaBJICHUS HCIIOJB30BaHUS, YMEHHME KIAacCU(PUIHMPOBATH OCHOBHbBIE
3a7]auy aHajIM3a JaHHBIX (IPOrHO3MPOBaHHE, KiIacCH(UKAINS, KIaCTEpU3alHs, aHaII3
OTKJIOHEHHUH ), TOHUMATh MOCIIEIOBATEILHOCTh PEIICHHS 33/1aU aHaiu3a JaHHBIX: cOOp
NEPBUYHBIX JaHHBIX, OYMCTKA W OIICHKA KauyecTBa JAHHBIX, BHIOOP W/WJIHM MOCTPOSHUE
MOJIeNH, TpeoOpa3oBaHWE JaHHBIX, BHU3yalu3alus JaHHBIX, HWHTEPIIPETALUs
pe3yJIbTaToB;

NOHMMAaHHWE OCHOBHBIX MPHUHIMIIOB YCTpPOMCTBA M  ()YHKUHOHUPOBAHMS
COBPEMEHHBIX CTAI[MOHAPHBIX W MOOWJIBHBIX KOMIIBIOTEPOB, TEHICHIMN pa3BUTHUS
KOMIIBIOTEPHBIX TEXHOJIOTHIA;

BJIaJICHUE HAaBbIKaMU pabOThl C ONEPALMOHHBIMU CUCTEMAaMH, OCHOBHBIMU BUAAMU
IpPOrpaMMHOr0 OOEecnedyeHus JJis pelleHus Y4eOHbIX 3aJad [0 BbIOpaHHOU
CrelMaIn3aluy;

HaJINYME MIPEICTABICHUNM O KOMIIBIOTEPHBIX CETSIX U UX POJIM B COBPEMEHHOM MHMpE,
0 0a30BBIX MPHUHIMIAX OpPraHMU3alud U (YHKIIMOHUPOBAHUS KOMIIBIOTEPHBIX CETEH,
00 00ImMX MpUHIIUIIAX Pa3pabOTKH U (PYHKIIMOHUPOBAHUS MHTEPHET-TIPUIIOKCHHIA;

MOHMMAaHHUE Yrpo3 HHPOPMAIMOHHOW O€30MacHOCTH, HCIOIb30BAaHHE METO/IOB
U CpPEICTB MPOTUBOACUCTBUA OSTUM Yrpos3aMm, coOJitojJieHue Mep Oe30MacHOCTH,
OPEJOTBPAIIAIOIIMX  HE3aKOHHOE  paclpOCTpPAaHEHHE  MEPCOHAJIBHBIX  JaHHBIX,
coOmo/ieHue TpeOOBaHMM TEXHUKH O€30MaCHOCTM W TUTHEHbl IpU  pabore
C KOMIIBIOTEpaMH U JAPYrMMH KOMIIOHEHTaMU LHU(PPOBOIO OKPYKEHHUS, MOHUMaHUE
MIPABOBBIX OCHOB HCIIOJIb30BaHUS KOMITBIOTEPHBIX MpOrpamMM, 0a3 JaHHBIX U pabOTHI
B cetu MHTEpHET;

NOHMMAaHWE OCHOBHBIX TPUHIMUIIOB  JUCKPETH3AIMHM  PA3TUYHBIX  BHJIOB
uH(dOopMaIK, yMEHUE ONpeaesTh UHPOPMAIIMOHHBIA 00BbEM TEKCTOBBIX, IpaduUECKUX
¥ 3BYKOBBIX JAHHBIX MPH 33JaHHBIX MapaMeTpax AUCKPETU3AllUH, YMEHHUE ONpEAeIsaTh
CPEAHIOI0 CKOpPOCTb Mepefaud JAaHHBIX, OLEHUBATh M3MEHEHHWE BpPEMEHHU Iepenayu
IpU U3MEHEHUU WH(OPMAITMOHHOTO 00bEMA TAaHHBIX M XapaKTEPUCTUK KaHaia CBA3H,

yYMEHHUE UCTOIb30BaTh MPHY PEIICHUH 3a7a4 CBOMCTBA MO3ULIMOHHOMN 3aITUCH YHUCE,
aJITOPUTMA [TOCTPOEHMSI 3aIIMCH YUCIIa B TO3ULIMOHHOIN CUCTEME CUMCIICHUS C 3a/1aHHBIM
OCHOBaHMEM M IIOCTPOEHMSI 4YMCJa IO CTPOKE, COAEp)Kalledl 3amuch ATOTO YHCIA
B TO3MIIMOHHOW CHUCTEME CUMCICHHS C 33JaHHBIM OCHOBAHHMEM, YMEHHUE BBIIIOJHATH
apu(MeTH4YeCcKre ONepaluy B HO3UIIMOHHBIX CUCTEMAaX CUMCIICHMUS;

YMEHHUE BBITIOMHATH MTPE00Pa30BaHuUsl TOTUIECKUX BBIPAKEHUH, UCTIONB3YsI 3aKOHBI
anreOppl JIOTHMKH, YMEHHE CTPOUTH JIOTUYECKOE BBIPAKCHHE B JU3BIOHKTHBHON
U KOHBIOHKTUBHOW HOPMAIbHBIX (opMax MO 3aJaHHOM TabiuIle HCTHUHHOCTH,
UCCIIEZIOBAaTh 00JIACTh UCTHHHOCTH BBICKA3bIBAHMSI, COACPIKAILIETO MEPEMEHHBIE, pelIaTh
HECJIO’KHBIE JIOTHYECKUE YPABHEHMS U CUCTEMBbl YpaBHEHUM;

NOHMMaHue 0a30BBIX ATOPUTMOB 00PAOOTKH YHCIOBOM M TEKCTOBOM MH(OpMaInu
(3amuch yKrcen B O3UIIMOHHONW CHCTEME CUMCIICHHUS, HAXOXKICHHE BCEX MPOCTHIX YHCEN
B 3a/IaHHOM JHarna3oHe, 00padoTka MHOTOpa3psAHBIX IIEJIbIX YUCEI, aHaIN3 CUMBOJIbHBIX
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CTPOK M JPYIHX), aITOPUTMOB IIOUCKA U COPTHUPOBKU, YMEHUE ONPEAEIATh CI0KHOCTD
U3y4aeMbIX B Kypce O0a30BbIX QJIFOPUTMOB (CYMMHPOBAaHHE 3JIEMEHTOB MAacCHUBA,
COPTHUPOBKA MaccuBa, NepeOOpHbIE aIrOPUTMbI, JBOMYHBIA TOHWCK) W NPUBOAUTH
IPUMEPHI HECKOJIBKUX AJITOPUTMOB Pa3HOM CII0XKHOCTHU JIJIs1 pELICHUS OAHOW 3a/1auu;

BJIaJICHUE YHUBEPCAIBLHBIM SI3bIKOM ITPOrpaMMUpPOBaHus BbICOKOTro ypoBHs (Python,
Java, C++, C#), npencraBieHusIMA O 0a30BbIX TUIAX JAHHBIX M CTPYKTypaxX JaHHBIX,
YMEHHE HCIIOJIb30BATh OCHOBHBIE YIPABIIOMINE KOHCTPYKLIUH, YMEHHE OCYILECTBISATh
aHalU3 TMPENJIOKEHHOW TMpOrpaMMbl: ONPENENATh Pe3yJbTaThl PabOThl MPOrpaMMbI
IpU 33JaHHBIX HCXOJHBIX JIaHHBIX, ONpPEAENSATh, NPU KaKUX HCXOAHBIX JaHHBIX
BO3MOXXHO ITOJIYYEHHE YKA3aHHBIX PE3YJIbTATOB, BBIABIATH AAHHBIE, KOTOPHIE MOTYT
npuBecTH K omubke B pabore nporpammsel, (OPMYIUPOBATh IMPEATIOKEHUS
10 yJIY4UIEHUIO IPOrPaMMHOI0 KOAa;

YMEHUE  CO3[aBaTh  CTPYKTYPUPOBAHHBIE  TEKCTOBBIE  JIOKYMEHTBl U
JEMOHCTPALMOHHbIE MaTepUaIbl C HCHOJb30BAHUEM BO3MOYKHOCTEH COBPEMEHHBIX
IPOrpaMMHBIX CPEJCTB U 00JJAUHBIX CEPBHCOB;

YMEHHE MCIOJIb30BaTh AJIEKTPOHHBIE TAOMMIBl [Js aHajau3a, IPEACTABICHUS
U 00pabOTKM JaHHBIX (BKJIOYAs BBIYMCICHUE CYMMBI, CPEIHETr0 apu(pMeTHUYECKOro,
HauOOJBIIEr0 ¥ HAMMEHBIIETO 3HAYEHUH, pelICHUE YPaBHEHHM, BHIOOP ONTHMAIBHOIO
peleHus1, noa00p JMHUM TPEHIA, PELICHHUE 3a/1a4 POTHO3UPOBAHMUS).

B mporecce u3yuenust kypca undopmatuku yriayonéaHoro yposas B 11 kiacce
00 yJaroIMUMHUCS OYAyT JOCTUTHYTHI CIACAYIONINE TPEIMETHBIC PE3YIbTATHI:

YMEHHE CTPOMTh HEPAaBHOMEPHBIE  KOJIbI, JIOMYCKAIONIME  OJHO3HAYHOEC
JEKOJIUPOBAHUE COOOIIEHUN (MPEePUKCHBIE KOIbI), UCIOJIb30BATh MPOCTECUIIINE KOIbI,
KOTOPBIC ITO3BOJISIOT OOHAPY)KUBATh W WCHPABIIATH OIMIMOKH TPH Teperade TaHHBIX,
CTPOUTH KOJ, OOECINEeYMBAIOIINA HANMEHBIITYI0 BO3MOXHYIO CPEIHIO JUIMHY
COOOIIIEHUS TIPY W3BECTHOM YaCTOTE CUMBOJIOB, MOSICHAThH MPUHIIAIBI pA0OTHI MPOCTHIX
AITOPUTMOB CXKATHS JAHHBIX;

YMEHHE periaTh alrfOPUTMUIECKUE 33]]a4H, CBSI3aHHBIE C aHaTu30M rpadoB (3amadu
MOCTPOEHUS ONTUMAJILHOTO IyTH MEXy BEpIIMHAMHU Tpada, ornpeaeneHus KoIMuecTBa
pPa3IMYHBIX MyTEeH MEXAY BEpIIMHAMH OPUEHTHUPOBAHHOTO AalMKIWYeCKoro rpada),
YMEHHE UCTIOIb30BaTh JAEPEBhs IIPU aHAIU3E U MOCTPOCHUU KOJIOB U IS MIPEICTABIICHUS
apu(METHYECKUX BBIPAKECHUM, MPU PEIICHUM 3a/]ad TMOUCKAa U COPTUPOBKU, YMEHHE
CTPOHUTH JCPEBO WTPHI IO 3aJaHHOMY alTOPUTMY, pa3padaThiBaTh U OOOCHOBBIBATH
BBIUTPBINIHYIO CTPATETHIO UTPHI,

yMEHHE pa3padaThiBaTh U PeaI30BBIBATH B BUJIE IIporpaMM 0a30BbIC aJITOPUTMEI,
YMEHHE UCIIOH30BaTh B IPOrpaMMax JTaHHBIC PA3IMIHBIX THUIIOB C YYETOM OTpaHUYCHUN
Ha JMana3oH X BO3MOXKHBIX 3HAYEHUW, MPUMEHSATh MPH PEIICHUH 3a7a4 CTPYKTYpPHI
JAHHBIX (CIHCKH, CIIOBapU, CTEKU, OUYEPENIH, JEPEBbs), UCIIOIb30BaTh 0a30BhHIE ONEpaIuu
CO CTPYKTYpaMu JIaHHBIX, TPUMEHATH CTAaHJAPTHBIE U COOCTBEHHBIE MOATPOTPAMMBI JJISI
00pabOTKMU YWCIIOBBIX JAHHBIX M CHMBOJIHBIX CTPOK, MCIOJL30BaTh MpHU pPa3paboTKe
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nporpaMM OMONMOTEKM TMOANPOrpamMM, 3HaTh (YHKIMOHAJIbHBIE BO3MOXKHOCTHU
WHCTPYMEHTAJIBHBIX CPEJCTB Cpeabl pPa3padOTKH, YMEHHE HCIOIb30BaTh CPENICTBA
OTJQJKH TIPOTpaMM B Cpeae MPOrpaMMHUPOBAHUS, YMEHHE JOKYMEHTHPOBATH
MIPOTPaMMBI;

YMEHHE CO3/1aBaTh B€O-CTPaHULIbI;

BJIQJICHUEC OCHOBHBIMHU CBEACHHSAMHU O 0a3ax TaHHBIX, UX CTPYKType, CPEACTBax
CO3/1aHusI U pabOThl C HUMH, YMEHHE UCIOJIb30BaTh TAOJUUYHbIE (PENSIMOHHBIE) 0a3bl
JAHHBIX (COCTABJATH 3ampoChl B 0a3ax MaHHBIX, BBITIONHATH COPTUPOBKY M TIOHWCK
3amuceld B 0asze JaHHBIX, HAMOJHATH pa3paboTaHHy0 0a3y JaHHBIX) U CIPABOYHBIC
CUCTEMBI;

YMEHHE HCIOJNb30BaTh KOMIIBIOTEPHO-MATEMATUYECKUE MOJAENMU JUIsl aHalu3a
OOBEKTOB M TMPOLECCOB: (HOPMYIUPOBATh II€JIb MOICIUPOBAHUSA, BBINOIHATH AHAIU3
pe3ybTaTOB, MOJYUYEHHBIX B XOJI€ MOJEIMPOBAHHUSA, OLIEHUBATh COOTBETCTBUE MOJIENIU
MOJICTTUPYEMOMY OOBEKTY WJIM MPOLECCY, MPEACTABISITh Pe3yJIbTaThl MOJEIUPOBAHUS
B HaIJISITHOM BHJIC;

yYMCHHE OpPTraHU30BBIBATH JMYIHOE uH(GOpPMAIMOHHOE MPOCTPAHCTBO
C UCIOJIb30BAaHUEM PA3IMYHBIX CPEACTB HHU(PPOBBIX TEXHOJOTHH, TOHUMAaHUE
BO3MOXXHOCTEH  IHU(PPOBBIX  CEPBHCOB  T'OCYAAPCTBEHHBIX  YCIYT, IHGPOBBIX
o0pa3oBaTeIbHBIX CEPBHUCOB;

MOHMMAaHUE OCHOBHBIX TMPUHIIMIIOB pPaOOThl, BO3MOXXHOCTEH W OrpPaHUYCHHUS
MPUMEHEHUS TEXHOJIOTUN UCKYCCTBEHHOTO MHTEJUIEKTA B PA3JIMYHBIX 00JIACTSAX, HATMYUE
NPEICTaBICHUNA O Kpyre pemaeMbIX 3aJad MaIlIMHHOTO OOydeHus (pacrio3HaBaHHUS,
KJIacCU(PUKAIIMU W TMPOTHO3UPOBAHUSA) HAIMYME MPEJCTABICHUN 00 HCIOJIb30BAHUU
WH(OPMAITMOHHBIX TEXHOJIOTHHA B Pa3JIMYHBIX MPO(ECCHOHABHBIX cepax.
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TEMATHYECKOE IIVIAHUPOBAHUE?

10 KJIACC
HaumeHnoBanue
No KonmuaecTBo OcCHOBHBIE BUIBI ICITEIbHOCTH
pa3iesoB U TEM [IporpammHoOe conepxkaHue
n/n 4acoB oOydarommxcs

y4eOHOI0 IIpeMeTa

Paznen 1. {udpoBasi rpaMOTHOCTD

1.1

Kommnbrorep —
YHHUBEPCAILHOE
YCTPOUCTBO 00pabOTKHU
JTAHHBIX

6

TpeOoBaHUs TEXHUKH O€30MACHOCTH U
TUTUEHBbI TPU paboTe ¢ KOMIbIOTEpaMu
U APYTMMH KOMIIOHEHTaMH [UGPOBOTO
OKPYKEHHSI.

[TpuHITUTIEI pa0OTH KOMIIBIOTEPOB H
KOMITBIOTEPHBIX CUCTEM. APXUTEKTYpa
dbon Helimana. 'apsapockast
apxumexkmypa. ABTOMaTUYECKOE
BBITIOJIHEHUE TTPOTrPaMMBbI [TPOLIECCOPOM.
OmnepatuBHasi, TOCTOSTHHAS U
JOJITOBpEMEHHas maMsaTh. OOMeH
JAHHBIMH C TTOMOILBIO IIIUH.
KoHTposiepsl BHEIIHUX YCTPOMCTB.
[IpstMoO¥ HOCTYI K TTaMSATH.

OcCHOBHbIE TEHICHIIUU PA3BUTHUS
KOMITbIOTEPHBIX TEXHOJIOTHH.

AHaM3UpPOBaTh YCIOBUS
UCITOJIb30BAHUSI KOMIIBIOTEPA U IPYTUX
JOCTYHBIX KOMITIOHEHTOB IIU(POBOTO
OKPYKEHHS C TOUKH 3pEHUs TpeOOBaHUMN
TEXHUKHU O€30MTaCHOCTU U TUTUECHBI.
OnuceiBaTh COCTaBHBIE YaCTH

Y MIPUHIUIBI pa0OThl KOMIIBIOTEPOB,
MOOUJIBHBIX YCTPOUCTB, KOMITBIOTEPHBIX
CUCTEM.

XapakTepu30BaTh KOMITBIOTEPHI Pa3HBIX
MMOKOJICHU M.

HUckate B cetn IHTepHET MHMOpMAIIHIO
00 OTEUECTBEHHBIX CIEIHAINCTAX,
BHECILIUX BKJIaJ B PA3BUTHE
BBIYMCIIUTENBHON TEXHUKHU.

[IpuBoauTe npUMeEpHI,

! Kypcusom B coyepikanny TeMaTUIECKOTO IUTAHMPOBAHHS BBIIENAETCA MATEPHAI, KOTOPBIA He ABJIAETCS 00S3aTebHBIM PU H3yYEHUU M HE BXOJUT B COJIEPKAHKE IPOMEKYTOUHOM HITH
WTOTOBOM aTTECTAINH 10 TIPEIAMETY.
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[TapannenpbHBIC BEIYUCICHUS.
MHOTronpoIeccopHbie CUCTEMBI.
CynepkoMmbioTepsl. Pactipenenénnbie
BBIYUCIIUTEIBHBIC CUCTEMBI B 00padoTKa
0O0JIBIINX JaHHBIX. MOOMIBLHBIE

1M (POBBIC YCTPOKCTBA U UX POJIH

B KOMMYHHKaIUSAX. BeTpoeHHbIE
KOMIIBIOTEPbl. MUKPOKOHTPOJIECPHI.
Po6oTu3npoBaHHbIE IPON3BOICTBA

MOATBEPKAAIOIINE TEHACHIIMH PAa3BUTHS
BBIYUCIIUTEIBHON TEXHUKH.

[TosICHATB CYIIHOCTH MapaIeIbHbIX
BbIUHCIICHUH. [IpuBOAUTE IpUMeEpHI
3aJ1a4, JJis PeIICHUs] KOTOPBIX
MPUMEHSIOTCS] CYIEPKOMIIBIOTEPHBIE
TEXHOJIOTUU WJIU TEXHOJIOTUHU
pacnpenei€HHbIX BBIYUCICHUN.
XapakTepru3oBaTh POOOTU3UPOBAHHBIE
MIPOU3BOACTBA, MOOUIIbHBIC ITU(POBLIE
YCTPOICTBA U UX POJIb B KOMMYHHUKAIUSAX

1.2

[IporpammHuoe
oOecrieueHue

[IporpammHoe obecnieueHue
KOMITBIOTEPOB ¥ KOMITBIOTEPHBIX
cucteM. Buabsl mporpaMmmMHOro
00€eCIeUeHHS U UX Ha3HAUYCHUE.
Oco0eHHOCTH MPOrPaMMHOTO
o0ecrieyeHus MOOMIIbHBIX YCTPOMCTB.
[NapannenpHOE IPOrpaMMHUPOBAHHE.
CucreMHOE TporpaMMHOe 00ecTeueHue.
OnepanroHHbIE CUCTEMBI. Y TUIUTHI.
HpaiiBepbl ycTpoilcTB. MHCTAIIIAIIAS

U JCUHCTAIUISAIUS TPOrPAMMHOTO
oOecreueHusI.

daiisioBbIe cUCTEMBI. [IpuHIUTIBI
pa3MelieHus U UMEHOBaHUs (haitjioB

B JoJiroBpeMeHHOM namsiTu. [11a0mons
JUTS OTIMCaHus Tpynn Ghanios.

Paborars ¢ rpaguueckum nnrepdericom
onepanuonHoi cuctemsl (OC),
CTaHJIAPTHBIMH U CITY)KEOHBIMU
MPUIIOKEHUSAMU, PailIOBBIMU
MEHEIKEPAMHU.

CoOTHOCUTD BU[IBI JTUIICH3UH

Ha UCMOJIb30BaHHUE MTPOrPAMMHOI0
obecrieueHus: U NOpsA0K €ro
UCMOJIb30BaHUs U paCpOCTPAHEHMS.
[TpuBOANTH PUMEPHI NPOIPUETAPHOT O
¥ CBOOOJHOTO ITPOrPaMMHOI0
oOecrieyeHus1, MpeIHa3HAaYeHHOT O

JUISL pEIIEHUs] OJTHUX U TeX K€ 3a/1ad.
Ha3zpiBaTh OCHOBHBIE PaBOHAPYIIICHHUS,
MMEIOIIHNE MECTO B 00JIacTH
HCIOJIb30BaHUS POrPAMMHOI0
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3akoHOIATENBCTBO Poccuiickon
®deneparuu B 00J1aCTH TPOTPaMMHOTO
obecnieyeHus. JInieHsupoBanme
MIPOrpaMMHOT0 00ECIICUCHUS 1

1 poBBIX pecypcos. [IponpuerapHoe u
CBOOOJTHOE MPOTrpaMMHOE 00eCIICUCHHE.
Kommepueckoe 1 HeKOMMEpUYEecKoe
UCTIOJIH30BaHKE MMPOTPAMMHOTO
obecrniedeHus U U(POBBIX PECYPCOB.
OTBETCTBEHHOCTh, YCTaHABIIMBaeMast
3aKOHOJATEILCTBOM Poccuiickoi
deneparuu 3a HEMIPaABOMEPHOE
UCIOJIb30BaHUE MPOTPAMMHOIO
obecrnieyeHus U U(POBBIX PECYPCOB

oOecrneueHns, 1 OTBETCTBEHHOCTh
3a HUX, IPEAYCMOTPEHHYIO
3aKOHOAATEILCTBOM PD.
Hpaxkmuueckue padomor*:

1. Uncmannayus u 0euncmaniisiyus
npocpamm

1.3. | KomnbroTepHble ceTu

[IpyuHUMIBI TOCTPOCHUS U allapaTHbIC
KOMIIOHEHThI KOMITBIOTEPHBIX CETEH.
CereBbie npoTokoibl. CeTb MHTEpHET.
Anpecarus B cetu MIHTEpHeET.
[Tporokossl cteka TCP/IP.

Cucrema JOMEHHBIX UMEH.
Paznenenue IP-cetu Ha nmoaceTu

C IOMOIIBIO Macok noacereil. CereBoe
aamuHHCTpupoBanue. [lonyuenue
JTAHHBIX O CETEeBBIX HACTPONKaX
koMmbtoTepa. [IpoBepka HaU4UUsI CBA3U

[TosicHSITH IPUHLIUITBI TOCTPOCHUS
KOMITBIOTEPHBIX CETEM.

BrisaBnsaTh ob1iee 1 pa3nuyaus

B OpPraHu3alliy JIOKAIbHBIX U
rJ1I00AJTbHBIX KOMITBIOTEPHBIX CETEH.
[IpuBOAUTE MPUMEPHI TPOTOKOJIOB
creka TCP/IP ¢ onpenenéHubiMu

(G YHKITUSAMU.

Hcnonp3oBaTe Macku moAceTEN

11t pazouenust [P-cetu Ha mojaceTH.
[IpuMeHATH MpOrpaMMHOE

pennaraemprit B mporpamme 1o HHPOPMATUKE TIEPEIEHb MPAKTHYECKHX PAOOT SBIAETCA PEKOMEHIATENBHBIM, YIUTENb JEIAET BHIOOP IPOBEAEHH A MPAKTHYECKHUX PAOOT.
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c y3ioM cetd. Onpenenenre Mapuipyra
JIBUYKEHUS MTaKETOB.

Bunbl nestenbHoct B cet MIHTEpHET.
Cepsucsl lHTepHeTa.
["'eonndopmaIinoHHbIE CUCTEMBI.
['eonoKaliMOHHBIE CEPBUCHI PEATLHOTO
BpEMEHU (HampuMep, JIOKalus
MOOUJIBHBIX TeNIe(OHOB, ONpecICHUE
3arpy>Ke€HHOCTH aBTOMAarucTpaieil),
UHTEPHET-TOPrOBIIs, OPOHUPOBAHHE
OMJIETOB Y TOCTUHMUII.
['ocymapcTBEHHBIE 3JIEKTPOHHBIE
cepBUCHI U yciyrd. ConuanbHbIE CETH —
OopraHu3aius KOJUJIEKTUBHOIO
B3aMMO/JICHCTBUS K OOMEHA JaHHBIMH.
CeTteBoil 3THKET: MpaBUIIA MOBEACHUS

B knbeprnpocrpaHcTse. [Ipobiema
MOJIMHHOCTH TMOJTY4EHHOU
uHdopmaru. OTKpHITHIE
o0Opa3oBaTeIbHbIE PECYPCHI

oOecrieueHue AJis MPOBEPKHU
paboTOCIIOCOOHOCTH CETH.
Ilpakmuueckue padomuwi:

1. Cemesoe admunucmpuposarue

1.4

Nudopmanmonnas
0e301acHOCTh

TexHOreHHBIE U YKOHOMUYECKUE
yrpo3bl, CBSI3aHHBIE C UCIIOJIb30BAaHUEM
UH(GOPMAITMOHHO-KOMM YHUKAIIMOHHBIX
TexHoJorui. O6mme npodaeMbl 3aIUThI
uHpopMau 1 “HHOPMALMOHHOM
6e3onacHocTr. Cpe/icTBa 3alUThI
uH(dOpMaIIK B KOMIIBIOTEPaX,

XapaKkTepu30BaTh CyUTHOCTh NOHATUN
«rH(popMalnoHHast 0€301aCHOCThY,
«3aluTa UHPOpMaLUN».
®opMyIHpOBaTh OCHOBHBIE MPaBUIIA
MH(OpPMAIIMOHHON O€30MacCHOCTH.
AHanu3upoBaTh 3aKOHOIATEILHYIO
0a3y, kacaroniyrocs HHHOpPMaIIMOHHON
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KOMIIBIOTEPHBIX CETIX
¥ aBTOMaTU3WPOBAHHBIX
UH(OPMAIIMOHHBIX CUCTEMAX.
[IpaBoBoe oOecnieueHme
uH(}OPMAaIIMOHHON O€30MacHOCTH.
InekmporHas yugpoeas nOONUCy,
cepmuuyuposanHvle caimol u
OOKYMEHmblL.

[IpenorBpamenue
HECAaHKIIMOHUPOBAHHOI'O IOCTYIIa

K JJUYHON KOH(HIESHIINATbHON
uH(popmarmu, XpaHsuiencs

Ha IIEPCOHAIIBHOM KOMIIBIOTEPE,
MOOUJIBHBIX YCTPOMCTBAX.
BpenoHocHoe nmporpaMmmHOe
obecrnieyeHune 1 crnocoObl 6OPHOBI C HUM.
AHTUBUPYCHBIC TPOTPAMMEI.
Opranuzanus JJMYHOTO apX1Ba
uHdopmaiu. PesepBHoe KONMMpOBaHUE.
[laponbHas 3amurTa apxusa.
udposanue ganHbIX. CUMMETPUYHbBIE
¥ HECUMMETPHUYHbIE MHUDPHI.

[ pel mpocToii 3aMEHBI.

Mudp Lezaps. [udp Buxenepa.
Anroputm mudpoBanus RSA.
Cmeeanoepaghus

0€30MacCHOCTH.

[IpuMeHATH cpe/icTBa 3aIIUTHI
uHpopmaru: 6panaMaysphl,
AHTUBUPYCHBIE MPOTPAMMBI,
MapoJIMPOBAHKE U apXUBUPOBAHUE,
g poBaHue.

[IpenorBpamars
HECaHKIIMOHUPOBAHHBIN JOCTYM
K JTMYHON KOH(PHUACHUINATbHON
uH(pOpMaIUH, XpaHAIIEHCS

Ha NIEPCOHAIBHOM KOMIIBIOTEPE,
MOOUIIBHBIX YCTPOMCTBAX.
Ilpakmuueckue pabomoi:

1. Aumueupycuvie npocpammul.
2. lllugpposarnue oannwvix

Hroro no pazneny

24
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Paszneua 2. Teopernueckue oCHOBbI HH(GOPMATHKH

2.1

IIpencraBienne
uH(popMaLK
B KOMITBIOTEPE

19

Nudopmanus, qaHHbIE U 3HAHUSL.
HNudopmaiimoHHble TPoLecchl

B MIPUPOJIE, TEXHUKE U OOIIECTBE.
HenpepbiBHBIE U AUCKPETHBIE
BEJIMYMHBI U CUTHANTBI. He00X01uMOoCTh
JTUCKPETU3aluA HHPOPMAITUH,
MpEAHA3HAYCHHOW 111 XpAHEHUS,
nepeaadyu ¥ 00padOTKH B IIU(POBBIX
CUCTEMAX.

JIBOMYHOE KOOUPOBAHUE.
PaBHOMEpHBIE U HEPAaBHOMEPHBIEC KOJIBI.
JlekoupoBaHue COOOIIICHUH,
3aMMCaHHBIX C TOMOIIBIO
HEPaBHOMEPHBIX KOJOB. Y cnoBue daHo.
[TocTtpoeHne 0THO3HAYHO
JEKOJIUPYEMBIX KOJIOB C IIOMOIIBIO
nepeBa. I pagh An.A. Mapxosa. EnnHutibl
U3MEpEHUs KoJM4YecTBa HHGOPMALIHIH.
AndaBUTHBIN TOAXO]T K OLIEHKE
KOJIM4Y€eCTBa HH(OpMAIIUH.

Cucremsbl cuncienus. Pazsépuyras
3aMKCh LETbIX U JPOOHBIX YHUCEIT

B MMO3UITMOHHOM CUCTEME CUUCIICHUSI.
CBoiicTBa NO3UIMOHHOMW 3aITCH YUCTIA!
KOJIMYECTBO IIU(p B 3amucH, Mpu3HaKk
JETMMOCTH YUCiia HA OCHOBAHUE

I1osICHATB CYIIHOCTH NOHATUI
«UH(pOpMALUA», «TAHHBIEY, «3HAHUS.
Pemars 3agaun Ha u3mepeHne
uHpopMaIm, 3aKITII0UEHHON B TEKCTE,
C MO3ULMHU a(haBUTHOTO MOAX0/A

(B peANOI0KEHUH O PABHOM
BEPOSITHOCTH IOSIBJICHUS] CHUMBOJIOB

B TEKCTE).

[TosicHATH HEOOXOUMOCTD U CYIIHOCTh
IVCKPETU3ALUN NIPU XPAaHEHUH,
nepeaade U 00pabOTKe JaHHBIX

C IOMOIIBIO KOMIIBIOTEPOB.
[TpuBOAUTH MPUMEPHI PABHOMEPHBIX

Y HEpaBHOMEPHBIX KoJ10B. KonnpoBaTh
1 JIEKOJIUPOBATH COOOIIICHUS

C MCIOJIb30BAHUEM PAaBHOMEPHBIX

Y HEPABHOMEPHBIX KOJIOB.

Ctpoutb npeduKCHbIE KOJIbI.
KrnaccuduunpoBaTh CUCTEMBI
CUUCIICHUSL.

BrINONHATE CpaBHEHUE YUCEN,
3aMMCaHHBIX B JBOMYHOM,
BOCBMEPHUYHOM U IIECTHAALATEPUIHON
CHUCTEMAX CUUCIICHUS.

Ocy1ecTBIATh NEPEBOJT YACET MEKTY
JIBOMYHOW, BOCBMEPUYHOMN
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CUCTEMBI CUUCIICHUS. AJITOPUTM
nepeBo/ia 1e0ro yucia u3 P-udHoit
CHUCTEMBI CYUCIICHUS B JIECITUUHYIO.
Anroputm nepeBojia KoHeUHOU P-udHon
IpoOH B ACCATUUHYIO. AJTOPUTM
nepeBo/ia 1eI0ro Yucia u3 AeCITUIHON
CHUCTEMBbI CUUCIICHUS B P-MuHYyt0.
[lepeBo KOHEUHOM MECATUUHON IpoOU
B P-uunyro. JIBonuHas, BocCbMepu4Has
Y [IECTHAIIATEepUYHAsS CUCTEMBI
CUMCJICHUS], CBSI3b MEXKY HUMH.
Apudmernyeckre onepamnnu

B ITO3UIIMOHHBIX CUCTEMAaX CUMCIICHUS.
Tpouunas ypasrHoeuleHHas cucmema
cuucaenus. [{8oudHo-0ecamuynas
cucmema CHucieHusl.

Konuposanue texcroB. KoaupoBka
ASCII. OgHoOalTHBIE KOAUPOBKH.
Crangapt UNICODE.

Komuposka UTF-8. Onpenenenue
nH()OPMAITMOHHOTO 00BEMA TEKCTOBBIX
COOOIIICHHIA.

KoaupoBanue nzodpaxxennii. Onenka
uH(}OpMaIIMOHHOTO 00BEMA
rpa@uYeCKuX JaHHBIX TPH 3aJaHHBIX
pa3pelIeHUH U TITyOUHE KOJAUPOBAHUS
uBeta. [[BeToBbie Mosenu. BekTopHoe

Y TIECTHAIATCPUIHON CHCTEMaMHU
CUHCIICHUS.

BBITIONTHATH CIIOKEHHUE U BHIYUTAHUE
YUCEJI, 3aMMCAHHBIX B JIBOUYHOM,
BOCBMEPUYHOM U IIECTHAAUATCPUIHOU
CHUCTEMaX CUUCIICHHSI.

OcyiecTBIsATh KOJUPOBAHUE TEKCTOBOU
UH(OpPMALIMK C TIOMOIIbIO
KOJMPOBOYHBIX TAOJIHII.

Omnpenensats nHOOPMAITMOHHBINA 00BEM
TEKCTOBBIX COOOIIEHUI B pa3HBIX
KOJMPOBKAX.

Boraucnists pa3mep 11BETOBOM HAIUTPHI
10 3HAYCHHUIO0 OMTOBOM TIIyOMHBI 1IBETA.
Omnpenensats pazmMepsl rpaguuecKkux
(haiiIoB MPU U3BECTHBIX PA3PEIICHUU U
TIIyOMHE KOTUPOBAHUS 1IBETA.
Boruucnsats nHGOpMALIMOHHBIN 00BEM
1u(pOBOM 3BYKO3aAIKCH T10 YACTOTE
JTUCKPETU3ALIMHY, TITYyOMHE KOJUPOBAHUS
Y BPEMEHU 3alTHCH.

Ilpakmuueckue padomoi:

1. luckpemusayus epaguueckou
uHpopmayuu.

2. uckpemu3sayus 36yko60u
uHgpopmayuu
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KoaupoBanue. @opmatsl rpadUIECcKuX
daiinos. TpéxmepHas rpaduka.
®pakTanbHas rpaduka.

KoaupoBanue 3Byka. OnieHka
MH(OPMAIIMOHHOTO 00BEMA 3BYKOBBIX
TAHHBIX MPH 33IaHHBIX 9aCTOTE
JUCKPETU3ALNU U Pa3psAHOCTU
KOJUPOBAHUS

2.2

OcHOBBI anreopbl
JIOTHKHU

14

AnreOpa noruku. [lousrue
BbICKa3bIBaHMs. BhICKa3bIBaTENbHBIC
dbopmabl (Ipeaukatsl). KBaHTOpHI
CYILIECTBOBAHUS M BCEOOIIIHOCTH.
Jlornueckue onepanuu. TaOaHITbI
HUCTUHHOCTHU. JIOTMUECKHE BhIpAKEHUS.
Jlornueckune TOXXaeCTBA.
Jloka3aTenbCTBO JTOTUUECKUX TOXKIECTB
C TIOMOIIIHIO TAOJIHI] HCTHHHOCTH.
Jlornueckue onepanuu U onepanuu
HaJl MHO>KECTBAMH.

3aKoHbI aNreOpbl TOTUKH.
DKBUBAJICHTHBIE MPEOOPA30BAHUS
JIOTUYECKUX BhIpaxkeHuH. Jloruueckue
YpaBHEHHUS U CUCTEMbI YpaBHEHUM.
Jlornueckue GyHKIUU. 3aBUCUMOCTh
KOJIMYECTBA BO3MOXKHBIX JIOTUUECKUX
(GYHKUMNA OT KOJIMYECTBA apryMEHTOB.
[TonHbIE CUCTEMBI JIOTUYECKHUX

[TpuBOANTH MPUMEPBI JIEMEHTAPHBIX

U COCTaBHBIX BBICKA3bIBAHUM.
Pa3znuuarh BbICKA3bIBaHUS U IPEIUKATHL.
VY cTanaBaMBaTh CBA3b MEXKIY alnre0pou
JIOTHKHU ¥ T€OpHUEl MHOXKECTB.
BrerancnsaTh 3Ha4eHHST TIOTUYECKUX
BBIPQKCHH C JIOTUYECKUMHU
olepauusMi KOHBIOHKIIUH,
IN3BIOHKIINY, THBEPCUU, UMIUIMKALINY,
HKBUBAJICHITHH.

[IpoBoaNTH aHANNU3 TaOINULl HCTUHHOCTH.
CrpouTth Ta0IMILIBI HCTUHHOCTH
JIOTUYECKUX BBIPAKECHUH.
OcymiecTBIsATh YKBUBAJICHTHbBIE
npeoOpa3oBaHus JIOTHUYECKUX
BBIPAYKEHUH C UCIIOJIb30BAHUEM 3aKOHOB
anreOphl JTIOTUKH.

Ocy1ecTBasATh MOCTPOEHUE
JIOTUYECKOT'0 BBIPAXKEHUS C JaHHON
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(G yHKIUH.

Kanonnueckue Gpopmbl JOrHIECKUX
BbIpakeHU. COBEpILICHHbBIC
JU3bIOHKTUBHBIE U KOHBIOHKTUBHBIC
HOPMaJIbHBIE (POPMBI, AJITOPUTMBI UX
MOCTPOCHHUS 10 TabJIMIIe UCTUHHOCTH.
Jlornueckue 31EMEHTHI B COCTaBe
koMmnbroTepa. Tpurrep. Cymmarop.
MHoropa3psiiablii CymMmaTop.
[TocTpoeHne cxem Ha JIOTHYECKUX
AJIIEMEHTAaX O 3aJaHHOMY JIOTUYECKOMY
BBIPAXEHU0. 3aIUCh JOTUYECKOTO
BBIPXKEHUS 10 JIOTUYECKOUN CXEME.
Muxpocxemvl u mexnoao2us ux
npou3600cmaea

Ta0IUIEel UCTUHHOCTH U €TI0
YIIPOILLEHHUE.

Pematp npoctele noruueckue
YPaBHEHHS U CUCTEMbI YPaBHEHUI.
XapakTepru3oBaTh JOTUUYECKUE
3JIEMEHTHI KOMIIBIOTEPA.

[TosicHATH YyCTPOMCTBO CyMMaTopa

U TpUITEpA.

3anuchIBaTh JIOTHUYECKOE BhIPAKEHUE
IO JIOTUYECKOM CXEME.

CTpouTh CXEMBI Ha JIOTHYECKHUX
3JIEMEHTAX MO 33JITAHHOMY JIOTHYECKOMY
BBIPAKCHHUIO.

Ilpakmuueckue padomuwi:

1. Ilocmpoenue u ananuz madauy
UCTMUHHOCIU 8 MADIUYHOM Npoyeccope

2.3

Komnbrorepnas
apudmeTnka

[IpencraBneHne HENbIX YUCEN B TAMSTH
KoMIbloTepa. OrpaHUYEeHHOCTh
JIMara3oHa YKCell Py OrPaHUYCHUN
KOJIM4eCcTBa pa3psAnos. [lepenonHenne
pa3psAIHON CeTKU. be33HakoBbIE U
3HAKOBBIC JJaHHBIEC. 3HAKOBBIN OUT.
JIBOUYHBIN JOMOJIHUTEIBHBINA KO
OTPHULIATEIbHBIX YHCEIL.

[ToOuTOBBIC JIOTUYECKUE ONEPALIIH.
Jlornueckuii, apu(pmMeTUUECKuil 1
nukndaeckuit capury. [ludposanue

[TonydaTte BHyTpEHHEE NPEICTABICHUE
LIEJIBIX U BEIIECTBEHHBIX YUCEN

B [TaMATU KOMIIBIOTEPA; OMPEAENATh
10 BHYTPEHHEMY KOy 3HaY€HHE YHCIIA.
XapakTepu3oBaTh 0€33HaKOBLIE U
3HAKOBBIE JTaHHBIE.

[TogACHATH OPSIAOK BBIMOJHEHUS
apu(PMETUYECKUX Oepalui ¢ LEeIbIMU
Y BEIIECTBEHHBIMH YUCIIAMU

B IIPOLIECCODE.

[IpumeHsTh MOOUTOBBIE JTIOTHUECKUE
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C MOMOIIBIO MOOUTOBOM Olepanuu
«uckioygaromiee MJIN».

[IpencraBneHne BEMIECTBEHHBIX YHACEN

B MaMSTH KOMITIbIOTEpA. 3HavaIas 4acTh
Y MOPSIIOK YKrcia. J(nana3oH 3Ha4eHUM
BEIIECTBEHHBIX uncel. [Ipobiaempl
XpaHEHUSI BEILIECTBEHHBIX YHCENI,
CBSI3aHHBIE C OTPAHMYEHHUEM KOJIMUECTBA
pa3psaoB. BeinosiHeHue onepanui

C BEIIICCTBEHHBIMH UHCJIaMHU,
HAKOIUJICHHE OITMOOK IMPY BEIYHCICHUIX

OTIEpAaIINH.
XapaKkTepu30BaTh NPECTABICHUE

Y XpaHEHHUE B MaMsITH KOMIIBIOTEpa
BEIIECTBEHHBIX YHUCEIL.

[TosICHATH TPUYMHBI HAKOTIJICHUS
OLITNOOK MPH BHIYUCICHUSIX

C BEIIECTBEHHBIMU YHCIIAMHU.
Ilpakmuueckue pabomot:

1. H3yuenue nopaspsaono2o MawunHo2o
npeocmasieHus Yeavlx U 6euecmeeHHblX
yucern

Hroro no pazneny

40

Pa3gen 3. AiropurMbl 1 IPOrpaMMHP OBaHHE

3.1

BBenenue
B IPOrPAaMMHUPOBAHUE

16

OmnpeneneHue BO3MOXKHBIX pe3yJIbTaToOB
paboTHl IPOCTEUILINX AT OPUTMOB
yIIPaBJICHUS UCTIOIHUTESIMH U
BBIUHCIIUTEIHHBIX aJITOPUTMOB.
OmnpeneneHne UCXOIHBIX JaHHBIX,

IpU KOTOPBIX aJITOPUTM MOXKET JaTh
TpeOyeMblil pe3ynbTar.

OTanbl pemeHus 3aad Ha KOMIbIOTEpE.
HNHcTpymMeHTanpHbIE CpEACTBA:
TPaHCIATOP, OTIAAUUK,
npodunupoBiuK. KoMnumsus

Y MHTEpIpETaLUs IPOrpaMM.
BupTtyanbHble MallivHBbI.
HuTterpupoBaHHas cpeia pa3paboTKu.

BoIscHATH pe3ynbTaTr paboThl
aNropuTMa JJisi UCIIOJIHUTENS

MIPU 3aJIaHHBIX UCXOJIHBIX IAHHBIX,
OTpeIEsATh BO3MOXKHBIE UCXOJIHBIC
JAHHBIE JUIsl U3BECTHOT'O PE3yibTaTa.
[IpuBOOUTH MPUMEPHI ANTOPUTMOB,
COZIepKaIIUX MOCIIEI0BATENbHBIE,
BETBSAIIUECS U [IUKINYECKUE CTPYKTYPHI.
AHaIM3UPOBATh UKIUYECKUE
QITOPUTMBI 1711 UCTIOJTHUTEJIS.
Briiensate 3Tansl penieHus 3a0auu
Ha KOMIIBIOTEPE.

[TOSICHATH CYIIHOCTH BBIIEIEHHBIX
ATaIlOoB.
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Metoibl OTIaAKH TPOTPAMM.
Hcnonp30BaHue TpacCUPOBOUYHBIX
tabymil. OTaa0YHBIA BHIBOJ.
[TomraroBoe BBINOJIHEHNE POrPAMMBI.
Touxku ocranosa. IIpocmoTp 3HaueHUNI
MEPEMEHHBIX.

SA3bik porpammupoBanus (Python,
Java, C++, C#). Tunsl 1aHHBIX:
L[EJIOYMCIIEHHBIE, BEIICCTBCHHBIE,
CUMBOJIBHBIE, JJOTHYECKHE. BeTBICHUS.

CnoxHple YyCJIOBHAL. I_[I/IKJ'H:I C YCJIOBHUCM.

[{KJIBI IO IEPEMEHHOM.
B3anmo3amMeHsIeMOCTh Pa3TUYHbIX
BUJIOB LIMKJIOB. IHBapHUaHT IUKJIA.
CocraBiieHH€ 1IUKJIA C UCIIOIb30BaHUEM
3apaHee ONpeeIEHHOrO NHBApHUAHTA
IUKJIA.

JIoKkyMeHTHpOBaHUE MPOrpaMM.
Hcnons30BaHME KOMMEHTAPHUEB.
[ToaroroBka onucaHus NpOrpaMMbl

Y UHCTPYKIIUU JJIS TTOJIh30BaTENS.
AnroputMbl 00pabOTKH HATypaTbHBIX
YHCe, 3alUCaHHBIX B MO3UIIMOHHBIX
CUCTEMaX CUUCIICHUS: pa3OreHue
3aMKCH YKciia Ha OTAENbHBIC TUDPHI,
HaxXO0KJICHHE CYMMbI U IPOU3BEACHUS
1udp, HAXOXKJICHUE MaKCUMAJILHON

OTnaxuBaTh MPOTPAMMBI C TTOMOIITHIO
TPaCCUPOBOYHBIX TAOIIHI]

U C UCTIOJIb30BAaHUEM BO3MOXKHOCTEMN
OTJIaTIMKa CPebl TPOTPaMMHUPOBAHUSI.
CocTaBiaTh JOKYMEHTAILIUIO

Ha TIPOrpaMMmy.

PaspabarbeiBaTh 1 peam30BbIBATh

Ha SI3BIKE MPOTPAMMHPOBAHHSI
aJITOPUTMBI 00OPaOOTKH IEBIX YHUCEN,
B TOM YHCJIC TIEPEOOPHBIE aTOPUTMBI.
Pa3pabarsiBaTh mporpamMmbl

JU1s1 0OpabOTKHU JJAHHBIX, XPAHSAIIUXCS
B TEKCTOBBIX (paiiax.

Ilpakmuueckue padomuwi:

1. Bvioenenue u oopabomra yughp
Yeno2o YUCia 8 pa3uyHbIX CUCTEMAX
CUUCTIEHUSL C UCNOIL30BAHUEM ONEpaAYULL
YenouUCTIeHHOU apu@dMemuKu.

2. Pewenue 3a0au memooom nepebopa.
3. Obpabomka 0aHHbIX, XPAHAUUXCSL

8 atinax
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(MUHUMAaTBHOW) LIUQPBHL.
HaxoxaeHne Bcex MpOCThIX YUCET

B 33JlaHHOM Auana3one. [Ipeacrasienue
4KClia B BUJIe Habopa MPOCThIX
COMHOXUTEJICH. AJITOPUTM OBICTPOTO
BO3BEJICHUS B CTCIICHD.

O6paboTka TaHHBIX, XPAHSIIITUXCS

B (paitmax. TeKCTOBBIC U TBOMYHBIC
¢aitnbl. DaitoBbie IEpeMEHHbBIE
(daitnoBeie ykazarenu). Utenue

u3 (aitna. 3anuce B (aiin

3.2

BcniomorareapHbie
AT OPUTMBI

Pa3Ounenue 3amaun Ha moa3agadu.
[Togmporpammsl (Tipolieypsl U
¢bynukuun). Pexypeus. PexypcruBHbie
00BeKTHI (PppakTansl). PexypcuBHbie
MPOLEAYPHI ¥ PYHKITUH.
Hcnonbs3oBaHue cTeka 1Jig OpraHu3aiuu
PEKYPCUBHBIX BBI30BOB.

Hcrnonp30Banue cravgapTHOU
OMOIMOTEKH S3bIKA MPOrPAMMHUPOBAHUSI.
[Toaxrouenme OMOIMOTEK
MOAIPOrPAMM CTOPOHHUX
nponsBoauTened. MoayJIbHbIM IPUHITUIT
MOCTPOCHHUS TTPOrpamMm

Pa30uBaTh 3aauy Ha MO/I3a/1a4U.
OdopMITATH TOTUYECKU LIETOCTHBIE
WJTU TIOBTOpSIOIIUECsS pparMeHThI
MporpaMMbl B BUIE TTOAMPOTrPAMM.
[TOsICHATB CYIIIHOCTh PEKYPCUBHOIO
aNropuTMa.

HaxoauTs pexypcruBHBIE 00BEKTHI
B OKPYKAIOIIEM MUDE.

Onpenenste pe3ysibTar padoThI

IPOCTOr0 PEKYPCUBHOIO AT OPUTMA.

Hcnonb3oBaTh CTaHAApTHBIE
OMOJIMOTEKU MOANPOrpamMM si3bIKa
MpOrpaMMHPOBAHUS, OUOINOTEKH
CTOPOHHHX ITPOU3BOIUTEIIEH.
[TpuMeHsSTh MOAYNBbHBIN TPUHITUTT
pH pa3pabOTKe MPOTrPaMM.
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Ilpakmuueckue pabomot:

1. Hcnonvzosanue noonpoepamm
CMAaHOaApmuou OUOIUOMeEKU S3bIKA
nPOSPAMMUPOBAHUSL.

2. Pazpabomka noonpoepamm.

3. PexypcusHvle noonpozpammol.

4. Mooynbhbiii npuHyun noCmMpoeHus
npozpamm

3.3

YucrieHHbIE METOIbI

Yucnennsle MeToibl. TOYHOE U
NpUOMKEHHOE peIIeHUs 3aa4u.
YucneHHble METObI PEIICHUS
ypaBHEHHUI: MeTo iepedopa, MeTo
MOJIOBUHHOT O AeieHust. [Ipubmmkénnoe
BBIYUCJICHUE JJIUH KPUBBIX.
Brruucnenue miomniaaeit puryp c
MTOMOIIBIO YUCIIEHHBIX METOJ0B (METO/1
MPSIMOYTOJIbHUKOB, METOJI TPAIICLIH).
[Torck Makcumyma (MUHUMYMa)
GYHKIIMU OTHOU MMEPEeMEHHON METO0M
TTOJIOBUHHOTI'O JICJICHUS

[TosicHATH PUHIUIIBI paOOTHI
YUCJICHHBIX METOJIOB, PA3HUILY
MEXIAY TOYHBIM U TPUOTUKEHHBIM
PEIICHUSIMU BEIYUCITUTETBHBIX
3ajay.

PazpabarbiBaTh 1 OTJIAXKUBATH
MIPOTPaMMBI, PEATTU3YIOIINE
YUCJICHHBIE METOJIbI PEIICHUS
ypaBHEHUH, TPUOTHKEHHOE
BBIYHCIICHUE JUTMH KPUBBIX

U Tuioniaien Gpuryp, moucKk MakCuMyMa
(MuHMMYMa) QYHKIIUUA OJTHOM
IIEPEMEHHOM.

Ilpakmuueckue pabomot:

1. Yucnennoe pewienue ypasHeHuul.
2. [pubnusicénnoe sviyucienue OnuH
Kpuswlx u nioujaoe guayp.

3. llouck maxcumyma (MuHUMyMAa)

@yHKYUU
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3.4 | Anroputmbl 00paboTKH 3) OOpaboTKa CUMBOJIbHBIX JTAHHBIX. Hcnonb30BaTh BCTPOECHHBIE (PYHKIIUH
CUMBOJIbHBIX JTAHHBIX Bcerpoennble GyHKINM SI3bIKA A3bIKa MPOTPaMMHUPOBAHUS
POrpaMMHUPOBAHUS 1711 00pabOTKH JUTsE 00pabOTKU CUMBOJIBHBIX CTPOK.
CUMBOJIBHBIX CTPOK. AJITOPUTMBI PazpabaTriBaTh U OTIAKUBAThH
00pabOTKH CUMBOJIBHBIX CTPOK: MPOTPaMMBI, PEATM3YIOIINE TUIIOBBIC
MOJICYET KOJTMYECTBA TOSBIICHUIN AITOPUTMBI 00PaOOTKU CHMBOJIBHBIX
CHUMBOJIa B CTPOKE, pa30HEeHNE CTPOKU JAHHBIX HA BEIOPAHHOM SI3bIKE
Ha CJIOBA IO MPOOETbHBIM CUMBOJIAM, IPOrpaMMHUPOBAHUS.
IIOMCK MOJCTPOKU BHYTPU JTaHHOU [IpeobpazoBbIBaThH uncaa
CTPOKH, 3aMEeHa HalJICHHON MOJCTPOKH | B CHMBOJILHYIO CTPOKY U 00paTHO.
Ha JIPYT'yI0 CTPOKY. ['eHeparus Bcex Ilpakmuueckue pabomot:
CJIOB B HEKOTOpOM alipaBuTe, 1. Ilocumeonvuas oopabomrka cmpox.
YIIOBJIETBOPSAIOIINX 33JaHHBIM 2. Obpabomka cmpok
orpanndeHusiM. [IpeobpazoBanue uncna | ¢ ucnoavzosanuem QyHKyuil
B CUMBOJIbHYIO CTPOKY ¥ OOpaTHO cmanoapmHou 6ubIuOmeKU sA3bIKa
NPOSPAMMUPOBAHUSL.
3. l'enepayus ecex cnos,
V0081emBopAIWUX 3A0AHHOM)
VCI08UIO
3.5 | Anroput™Mbl 00pabOTKH 10 MaccuBsl 1 ocea0BaTEeILHOCTH [TpuBOIUTH MPUMEPHI OTHOMEPHBIX

MaCCHUBOB

yuces. Berauciaenne 0000mIEHHBIX
XapaKTEPUCTUK JIEMEHTOB MacCHBa
WJIA YUCIIOBOM MOC/IEI0BATEIbHOCTH
(CyMMBI, IPOU3BENICHHUS, CPETHETO
apu(PMETHIECKOT0, MUHUMAIHHOTO
1 MaKCHMAaJIbHOI'O DJIEMEHTOB,
KOJIMYECTBA DJIEMEHTOB,

U IBYMEPHBIX MaCCHUBOB.
[TpuBoaUTH MpUMEPHI 3a]1a4

13 MOBCEAHEBHOM JKU3HH,
MPEIOIArarmX UCIOIb30BaHUE
MAacCCHBOB.

PazpabartbiBaTh 1 OTIaXKUBATH
MpOrpaMMBbl, PEATU3YIOIIUE TUTIOBBIE
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YIOBJIETBOPSIIOIINX 3aIaHHOMY
yCII0BHUIO). JIMHEHHBIN morck
3aJIaHHOTO 3HAYEHUS B MACCHBE.
CopTupoBKa OJTHOMEPHOTO MaCCHUBA.
[TpocThie METOIBI COPTUPOBKH
(MeToq my3bIpbKa, METO BHIOODA,
COPTUPOBKA BCTaBKaMM ).
CopTupoBKa CIAUSTHUEM.

beIcTpas copTupOBKa MaccuBa
(asmroput™ QuickSort).

JIBOMYHBIN MMOMCK B OTCOPTUPOBAHHOM
MacCCHBE.

JIByMepHbBIE MAaCCUBBI (MaTPUIIbI).
AnroputMbl 00pabOTKH JBYMEPHBIX
MAaCCHBOB: 3aIOJTHEHUE JIBYMEPHOTO
YHCJIIOBOTO MAaCCUBAa MO 331aHHBIM
IIpaBHIIaM, ITOMCK dJIEMEHTA

B IBYMEPHOM MacCHBE,

BBIYHUCJICHUE MaKCUMyMa (MUHUMYMa)
U CYyMMBI 3JIEMEHTOB JIBYMEPHOTO
MacCHBa, IEPECTAaHOBKA CTPOK

U CTOJIOIIOB IBYMEPHOT'O MacCHBa.
Paszpabomka npoepamm ons pewienus
NPOCMbIX 3a0a4 AHANU3A OAHHBIX
(ouucmra dannvix, kraccugpurayus,
aHau3 OMKIOHEHULL)

QITOPUTMBI 00PaOOTKH OJHOMEPHBIX
U JBYMEPHBIX MAaCCHBOB, Ha BEIOPAHHOM
SI3BIKE TIPOIPaMMHUPOBAHUSI.
Pazpabamuvisams npocpammol

OJis1 peueHust NPOCMulX 3a0a4 AHAIU3A
OQHHDIX.

Ilpakmuueckue pabomoi:

1. 3anonnenue maccusa.

2. Bviuucnenue 0600uénnblx
Xapaxkmepucmux Maccusa (4uciogotl
nocne008ameslbHOCmuL,).

3. Ilouck munumanbro2o
(MAKCUMATbHO20) dIIeMEHMA 8 YUCT0BOM
maccuae.

4. Jlunetinwiii nOuck 3a0aHHO20
3Ha4eHus 8 Maccuse.

5. Ilpocmwie memoowl copmuposxu
maccuea.

6. hvicmpas copmupoera maccued.

7. JIsouunwlii nouck.

8. Obpabomka mampuy.

9. Ananu3z oannvix

Hroro no pazneny

44
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Paznen 4. UndpopManmoHHbIe TEXHOJIOTMH

4.1 | O6paboTKa TEKCTOBBIX 6 TekcToBBIN MPOLIECCOP. PazpabartbiBaTh CTPYKTYpPY JOKYMEHTA.
JTIOKYMEHTOB PenaktupoBanue u ¢popMaTHpOBaHHE. Hcnonb30BaTh CpeicTBa aBTOMATH3AIAH

[TpoBepka opdorpaduu 1 rpaMMaTHKU. | TIPU CO3JIaHUN JOKYMEHTA.
CpencTBa Moucka U aBTO3aMEHBI [IpumeHsTh npaBuia MUTHPOBAHUS
B TEKCTOBOM IPOIIECCOPE. HMCTOYHHUKOB ¥ 0(hOpMIICHUS
Hcnonb30BaHue CTUIIEH. O6ubarorpaduIecKux CChLIOK.
CTpyKTypupOBaHHbIE TEKCTOBbBIE [IpyHUMAaThH yyacTue B KOJJIEKTUBHOM
TOKyMeHTbl. CHOCKH, OTJIaBJICHHE. paboTe HajJ TOKYMEHTOM.
KonnexktuBHas pabota ¢ fokyMeHTaMH. | BoImonHaTh HAOOp U MPOCTYIO BEPCTKY
HNHCTpYMEHTHI pelieH3u POBaHUS MaTEMaTUYECKUX TEKCTOB.
B TEKCTOBBIX Npoueccopax. O6naunsie | Ilpakmuueckue paoomol:
cepBuchl. JlenoBas nepenucka. Pedepar. | I. Bépcmka dokymenmos
[TpaBmira MUTHPOBAHUS UCTOUHUKOB H C MamemMamuyecKumu Qopmynamu.
oopmiieHns1 OudIMOrpaduIECcKuX 2. MuozcocmpanuuHvle 0OKyMeHmbL.
ccbiiok. OdopMiieHUE CIIUCKa 3. Konnexmuenas paboma
mutepatypbl. Cmanoapmeol ¢ OOKyMeHmamu
oubmocpaguueckux onucanuil.
3HAKOMCTBO C KOMIIBIOTEPHOM BEPCTKOM
TekcTa. TeXHUUecKue Cpe/ICTBA BBOIA
TekcTa. Crelnuain3upoBaHHbIE CPEJICTBA
PEIAKTUPOBAHUS MATEMATUYECKUX
TEKCTOB

4.2 | AHanu3 TaHHBIX 8 AHanu3 nanHbiX. OCHOBHBIC 33724l [IpuBOIUTH IPUMEPHI 3a/1a4 aHATH3a

aHAJIN3a TaHHBIX: TPOTHO3UPOBAHKUE,
KJaccudukarus, Kiacrepusanus,
aHaJIN3 OTKJIOHEHUIA.

JaHHBIX.
IToscHATh HaA IpUMeEpax
[IOCJIEI0BATENIBHOCTD PELICHUS 3a1a4
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[TocrmeoBaTENBPHOCTD PEIICHUS 3a7a9
aHaJIM3a JIaHHBIX: COOP MEPBUYHBIX
JAHHBIX, OYMCTKA U OIIEHKA Ka4ecTBa
JIAHHBIX, BEIOOP W/WJIH TTOCTPOCHHE
MOJIENH, MPeoOpa30BaHKUE JaHHBIX,
BU3YaJIU3allnsl TaHHBIX, HHTEPIPETALIHSI
pe3ynbTaroB. [IporpamMmMHublie cpeacTBa
U UHTEPHET-CEPBUCHI JIs1 00pabOTKH

Y TIPENICTaBIICHUS JaHHBIX. bonbime
naHHble. MamHHOe 00y4YeHue.
HUnmennekmyanvHolil aHaiu3 OAHHUIX.
AHanu3 TaHHBIX C TOMONIBIO
AJIEKTPOHHBIX Tabnuil. Beruucienue
CYMMBI, CpEeTHETO apu(hMEeTUIECKOr0,
HanOOJBIIETr0 (HAMMEHBIIIET0) 3HAYCHUS
nuana3oHa. Beraucienue

K03 pHUIMCHTa KOPPEIISIINH ABYX PSJIOB
naHHbIX. [TocTpoeHue cTon0UYaTHIX,
JMHENYaThIX U KPYTOBBIX IUArPaMM.
[TocTpoenue rpadukoB QyHKITHUA.
[TonGop nuHWYM TpeH A, pelieHue 3a1aq
MIPOrHO3UPOBAHMSI.

YuciieHHOEe peleHrne ypaBHEHU N

C TIOMOIIIBIO TTOA00pa MmapameTpa.
OnTuMuzaIms Kak MOUCK HAMITYUIIIEro
pelIeHHs B 33JJaHHBIX YCIIOBUSX.
[leneBast GyHKIMS, OTPaHUYCHUS.

aHaJM3a TaHHBIX.
PemaTe mpocTeie 3a1aun aHaIM3a
JAHHBIX C TTIOMOIIBIO AJICKTPOHHBIX
TabuII.

Hcnonb30BaTh COPTUPOBKY M (PHITBTPHI.
Hcnonws3oBare cpeacTna AeI10BOM
rpaduKy 1JI9 HArJIsTHOTO
IpPEICTaBJICHUS JIaHHBIX.

Pemats pocThie pacy€THbIC U
ONITUMU3AIMOHHBIC 33/1a41 C TIOMOIIHIO
AJIEKTPOHHBIX TAOIHII.

Ilpakmuueckue pabomowi:

1. Ananu3z 0auHvix ¢ NOMOUBIO
IIeKMPOHHBIX MAOIUY.

2. Haznaonoe npeocmasnenue
pe3yibmamos Cmamucmuyeckou
0bpabomku OaHHLIX 8 8Ude OUACPAMM
cpeocmeamu pedakmopa 31eKmpOoHHbIX
maoauy.

3. I[loo6op nunuu mpenoa,
NPOCHO3UPOBAHUE.

4. Yucnennoe pewenue ypasnenuu

¢ nOMOWbIo noobopa napamempa.

5. Pewenue 3a0auy onmumu3ayuu

C NOMOWBIO DJIEKMPOHHBIX MAOIUY
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JlokasibHbIE U TJI00AJILHBI MUHUMYMBI
neneBoi Gynkiuu. Pemenue 3amau
ONTUMU3AIUHU C TOMOUIBIO
AIICKTPOHHBIX TAOIHIY

Hroro no pazneny 14
PesepBHOE Bpems 14
OBUIEE KOJIMYECTBO 136
YACOB I10 I[TPOTPAMME
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11 KJIACC

No
/1

Haunmenosanue
pa3nesoB U TEM
y4eOHOI0 ImpeIMeTa

KomnuectBo
YacoB

[IporpamMmmHoOe conep:kaHue

OCHOBHBIC BHJIBI ICSITCIILHOCTH
oOyyJaromuxcs

Pa3nen 1. TeopeTruueckue ocH

OBBbI HH(pOPMATUKH

1.1

Nudopmarus
¥ THPOPMAIIOHHBIC
MPOIIECCHI

10

TeopeTnueckre noaxXoabl K OLIEHKE
KOJIMY€eCTBa HH(OpMAIIUU.

3aK0H aAIUTUBHOCTH WH(OpPMAITIH.
dopmyna Xaptiu. Uadopmarus u
BepoATHOCTh. Dopmyrna [llenHoHAa.
AJITOPUTMBI CKaTHSI TaHHBIX.

AnroputMm RLE. Anroputm Xaddmana.

Anroput™m LZW. AITOpUTMBI CKATUA
JTAHHBIX

C MOTepsIMU. Y MEHBIIICHUE TITyOUHbI
KoJupoBaHus 11BeTa. OCHOBHBIC UJIEU
anroputmoB cxatusa JPEG, MP3.
CkopocTh niepeiauu JaHHbIX.
3aBUCHMOCTh BPEMEHHU MEepelaun

OT UH(OPMAITMOHHOTO 00bEMA TAHHBIX
U XapaKTEPUCTUK KaHAaJla CBSI3U.
[IpuynHbBI BO3BHUKHOBEHUS OIIMOOK
pu nepenade naHHbIX. Kogpl,
MO3BOJISIFOLIME OOHAPYKUBATH U
UCIPABJIATH OIIMOKH, BO3ZHUKAIOITUE
MIpU Tiepeade JaHHbIX. PaccrosHue
Xsmmunra. KogupoBanue

XapakTepu30BaTh Pa3IMYHbIE
TEOPETHUYECKUE MOAXO0/IbI K OLICHKE
KOoJIM4ecTBa nH(pOpMaIuu.

OnuceIBaTh U3y4aeMBbIE alIr OPUTMBI
CKaTus JIaHHBIX, CPABHUBATH
pe3yNbTaThl UX padOTHI.

Pemate 3anaun Ha onpeneneHue
BPEMEHH MEPEIaYU TAHHBIX M0 KaHAIY
CBSI3U C U3BECTHBIMH XapPAKTEPUCTUKAMHU.
[TosicHATH IPUHITUTIBI OOHAPYKEHHUSI

Y WCIIpaBJICHUsI OLIMOOK MpH Mepeade
JAHHBIX C TIOMOIIbIO
MTOMEXO0YCTONYUBBIX KOOB.

[TosiCHATH 3HAYEHUE MOHSITUI
«CHCTEMA», KIIOACUCTEMAY,
«CUCTEeMHBIN P heKTy,

«yIpaBIICHUE); 3HAUEHUE 00paTHOU
CBS3U JUIsl JOCTHXKECHUS LIETTU
YIPaBIICHUS.

Ilpaxkmuueckue padomot.

1. Coicamue OanHbIX ¢ NOMOWBIO
aneopumma RLE.
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¢ moBTOpeHreM O0uTOB. Kosibl
X3MMHUHTA.

Cucrembl. KOMITIOHEHTBI CHCTEMBI M IX
B3auMozeiicTBue. CucTeMHbIN 3 dEeKT.
VYnpasnenue kak UHPOPMaMOHHBIN
nporecc. OOpaTHas CBSI3b

2. Corcamue OaHHBIX ¢ NOMOWDBIO
aneopumma Xagpgpmana.

3. Coicamue 0anHbIX ¢ nomepsamu
(ancopummor JPEG, MP3).

4. Ilomexoycmotiuusvle KoOwvl

1.2

MopenupoBanue

Mognenu u moaenupoBanue. Llenb
MOJENUPOBAHUS. AJIEKBATHOCTh
MOJIeNTU MOJICTTUPYEMOMY OOBEKTY WU
MPOLIECCY, LIEJIM MOJICTIUPOBAHMUSI.
dopManuzalus NPUKIAIHbIX 33]1a4.
[IpeacraBieHue pe3yibTaToB
MOJICIMPOBAHUS B BUJE, YIOOHOM

JUTSI BOCTIPUSITHS Y€JIOBEKOM.
['paduyeckoe mpeacTaBiIeHUE TaHHBIX
(cxembl, TaOIUIBI, TPAPUKH).

I'padri. OcHOBHBIC MOHTHUS. Bunl
rpadoB. Onucanne rpadoB ¢ MOMOIIHIO
MaTpHI] CMEKHOCTH, BECOBBIX MaTpPHII,
CIIUCKOB CMEXHOCTH. Penienue
AITOPUTMUYECKUX 33]1a4, CBSI3aHHbBIX
C aHaM30M rpadoB (MOCTPOCHUE
ONTUMAJILHOTO TTYTH MEXTY
BEpIIMHAMU Tpada, OrpeeIeHHe
KOJIMYECTBA PA3IUYHBIX TYTEH MEXKY
BEpIIMHAMH OPUEHTUPOBAHHOTO
aIUKJIMYeCcKOoro rpada).

epeBbs. bunapHoe nepeso. JlepeBbs

OnpenensaTs NOHATHS «MOJETbY,
«MOJEIINPOBAHUE.
Knaccuduuuposars moaenu

110 33IJAaHHOMY OCHOBAHHIO.
OnpenensaTe Uelb MOJIETUPOBAHUS

B KOHKPETHOM CIIy4ae.

[TprMeHSATh aNropuTMbl HAXOKACHUS
KpaT4alIlnX MyTed MEKy BEpLIMHAMU
OpPUEHTUPOBAHHOIO rpada.
[IprMeHATH aNrOpUTMBI ONPEIECIICHUS
KOJIMYECTBA PA3IUYHBIX TYTEH MEXKIY
BEPIIMHAMHU OPUEHTUPOBAHHOIO
alMKJIMYECKOro rpada.

[TprBOINUTH MPUMEPHI UCIIOIB30BAHUS
JIepeBbEB U Ipa)oB MpHU ONMHUCAHUU
00BEKTOB U MPOLECCOB OKPYKAOIIETO
Mupa.

Crtpouts JiepeBo nepedopa BapuaHTOB.
XapakTepu3oBaTh UIPy KaK MOJIEIb
HEKOTOPOU CUTYALIUH.

JlaBaTp orpeaeneHne BbIUTPHILIHON
CTPATETHH.
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noucka. CriocoObl 00Xx0/1a AepeBa.
[IpencraBienue apupMeTHIECKUX
BBIPAXKCHUI B BUJIE JIEPEBA.
JluckpeTHbIe UTPHI JBYX UTPOKOB

¢ mosiHoM nH(popmanueit. [Toctpoenue
JiepeBa rnepedopa BapuaHTOB, OMMCAHUE
CTpaTeruy UTPhI B TAOTMIHON (popme.
BrIUTphITITHBIC U TTPOUTPHITITHBIC
MO3UIMHU. BBIUTPBINIHBIE CTPATETUH.

CpencrBa HCKYCCTBEHHOI'O MHTEIIEKTA.

CepBHCHI MAIIMHHOTO TIEPEBOAA U
pacIio3HaBaHUs YCTHOW PEYH.
KOruuTuBHBIE CEPBUCHI.
WNnentudukanus 1 Nouck
n300pa’keHni, pacro3HaBaHUE JIULI.
Camoo00y4aroniuecs CUCTEMBI.
HcKyCcCTBEHHBINM UHTEIJIEKT

B KOMITBIOTEPHBIX UIpax.
Hcnonp30BaHne METONOB
MCKYCCTBEHHOI'O MHTEIJIEKTA

B 00YJaroIIMX CUCTEMAX.
Hcnosmp30BaHne METOA0B
MCKYCCTBEHHOI'O MHTEIJIEKTa

B poOoToTexHUKE. IHTEpHET Bellei.
[lepcrieKTUBBI pa3BUTHUS
KOMITbIOTEPHBIX MHTEIJUIEKTYaJIbHbBIX
cucrem. HelipoHnHsie cetu

OnuceIBaTh BEIMTPBIIIHYIO CTPATETHIO
B 33JJaHHOW UTPOBOW CUTYyallUU

B (popme nepeBa uiu B TaOJUYHOMN
dbopme.

[ToSICHATD OHATUS «MCKYCCTBEHHBIN
WHTEJUIEKTY», KMAITUHHOE 00ydeHUE.
[IpuBOaMTE IpUMEPBI 33124,
pEIaEMbIX C IIOMOILBIO
MCKYCCTBEHHOI'O MHTEIIJIEKTA.
Ilpakmuueckue padomot.

1. Ilouck sviuepwiuiHoti cmpame2uu

8 uepe ¢ NOIHOU UHGoOpMayuel.

2. Cpeocmea ucKyccmeeHHo2o
uUHmesnneKkma

Hroro no pasneny

18
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Pa3znen 2. AnropurmMsl 1 NPOrpaMMHUPOBAHHTE

2.1 | DneMeHTHI TeOpHH 6 dopMan3anys MOHATHUS aJTOPUTMA. [10SICHATH TOHATHSI «BBIYUCIUTEIbHBIN
QIrOPUTMOB Mammuna TeropuHra kaxk IIPOLIECCY, «CIOKHOCTh AIITOPUTMAa,

YHUBEPCAIIbHASI MOJIEJIb BIYUCIICHUM. «(PHEKTUBHOCTD AT OPUTMAY.
Te3uc Uépua—Thropunra. [TpuBoauTh npumMeps! 3H(PEKTUBHBIX
Mawuna Ilocma. aJIrOPUTMOB.
Hopmanvusie ancopugpmvr Mapkosa. CocTaByiATh TPOrpaMMBbl JJ1sl MAITUHBI
Aneopummuuecku Hepaspewumole TrropuHra.
3a0auu. 3adaqa ocmanosa. Hcnonvzosams Hopmanbhbie
Heesosmoorcnocms asmomamuyeckori aneopugmul Maprosa.
OMIAOKU NPOSPAMM. JlaBaTh OLIEHKY CJIOHOCTU U3BECTHBIX
O1neHKa CI0KHOCTH BBIYMCIICHHM. JITOPUTMOB.
Bpems paboTel 1 00bEM ucnionibdyemoit | Ilpakmuueckue pabomot.
naMsATH, UX 3aBUCUMOCTh OT pazMepa 1. Cocmasnenue npocmoii npoepammul
UCXOAHBIX AaHHBIX. OneHKa ons1 mawiunwvl Tolopunea
ACMMITOTUYECKOMN CII0KHOCTHU
ITOPUTMOB. AJITOPUTMBI
MTOJIMHOMHAJIBHOM CIIOKHOCTH.
[lepebopubie anroput™mbl. [Ipumepbl
Pa3IMYHBIX AJITOPUTMOB PELICHUS
OJTHOM 3a/1a4M, KOTOPBIE UMEIOT
Pa3IMYHYIO CIOKHOCTh

2.2 | AnropuT™MBbl 28 [Touck OpoCThIX YKCEIT B 3aJaHHOM Hcnionbs30BaTh alrOpUTM «PELIETO

U CTPYKTYPBI JaHHBIX

JIMAIa30He C IOMOLIBIO arOpUTMa
«peteTo DpaTocheHar.
MHoropaspsiiHble LeNble YHUCIa,
3aJ]a4¥ JJIMHHON apu(PMETHKH.

OparocdeHay Ui MOUCKa MPOCThIX
YHCEJI B 3aIaHHOM JIMAIla30He.
[TosicHATH TPUHIUIIBI 0OPaOOTKU
MHOTOPA3PSIAHBIX LIEJIBIX YUCENT
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CnoBapu (accoruaTiBHbIE MaCCHUBHI,
OTOOPaKEHUS ). XAII-TaOJIUIIBI.
[TocTtpoenue andaBUTHO-4aCTOTHOTO
CJIOBaps IS 3aJIaHHOTO TEKCTA.
Ananuz mexcma Ha ecmecmeeHHOM
A3vike. Bvloenenue
nocied08amenbHoCmell no WadloHy.
Pecynapuule evipasicenus. Yacmommuulil
AHANU3.

Crexku. AHayi3 NpaBUIILHOCTH
CKOOOUYHOTO BhIpakeHUs. Brruucnenue
apu(PMETHIECKOTO BRIPAKCHHUS,
3alMCaHHOrO B MOCTPUKCHON (hopMme.
Ouepenu. Ucnonb3zoBaHue ouepenu
JUTSI BPp€MEHHOT'O XPAHEHUSI TAaHHBIX.
Ceasuvie cnucku. Peanuzayusa cmeka u
ouepeou ¢ NOMOUWBIO CEAZHBIX CNUCKOB.
Anroputmsl Ha rpadax. [locrpoenue
MUHUMaJIBHOTO OCTOBHOT'O JIEpeBa
B3BEIIIEHHOTO CBSI3HOTO
HEOPHEHTUPOBAHHOTO Tpada.

06x00 epacgha 6 enyouny. 06x00 epagha
6 wupury. KonmaecTBo pa3InaHbIX
IIyTEN MEXKy BEPIIMHAMHU
OPUEHTUPOBAHHOT'O AIIMKINYECKOTO
rpada. Anroputm JlerkcTpol.
Aneopumm Dnotioa—Yopwanna.

U PEATM30BbIBATH COOTBETCTBYIOIINE
IITOPUTMBI HA SI3BIKE
pOrpaMMHPOBAHMUSL.

[TpumeHsTh coBapu (acColMaTUBHBIC
MacCHUBbI, OTOOpaXKeHus1) B 3a/1ayax
00pabOTKHU JTaHHBIX.

BpInonHATE IpoCTON aHaIu3 TEKCTa
Ha €CTECTBEHHOM $I3bIKE, B TOM YHUCJIE
C UCIOJIb30BAHUEM PETYJISIPHBIX
BBIPAKCHUM.

[TosiIcHATH IPUHITUTIBEI pAOOTHI CTEKA
U OY€peNIH, UCIIONIb30BaTh CTEKU

Y O4eper ISl PEIICHUS
AITOPUTMUYECKUX 3a/1a4.
Peann3oBbIBaTh U UCIIOJIB30BATH
JBOMYHbBIC (OMHAPHBIE) IEPEBbS

U rpadbl A1 pelieHus 3aaa4
00pabOTKHU JTaHHBIX.

Hcnons30BaTh AUHAMUYECKOE
IPOrpaMMHPOBAHUE

JUJIS1 BBIYUCIICHUSI PEKYPCUBHBIX
byHKIM, MoacuéTa KOITM4eCcTBa
BApUAHTOB U PEILICHUS 3a]1a4
ONTUMMU3AIIUH.

Ilpaxkmuueckue padomuwi:

1. Ilouck npocmulx uucen 8 3a0aHHOM
ouanasome.
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HepeBbs. Peanuzanus nepesa

C TIOMOIIBIO CCBUIOYHBIX CTPYKTYD.
J{BonuHble (OMHAPHBIC) IEPEBbS.
[TocTpoenue nepeBa 11t 3aJaHHOTO
apu(PMETUIECKOTO BBIPAKCHUSI.
PekypcuBHBIC alIrOpuTMBI 00X0/12a
nepesa. Mcmonp3oBaHue cTeKa U
odepenu s 00Xo/aa aepeBa.
JlunaMugeckoe mporpaMMHUPOBAHUE
KaK METOJT PEIICHUS 3a7a4 C
COXPAaHEHHEM TIPOMEKYTOTHBIX
pe3ynbTaToB. 3a7a4H, peracMbie ¢
MOMOIIBI0 TMHAMHYECKOTO
MPOrPaMMHPOBAHUS: BBIYUCIICHUE
PEKYPCHUBHBIX (YHKIIUM, TOACUET
KOJIMYECTBA BapUAHTOB, 33/Ia4l
ONITHUMU3AITAN

2. Peanuzayus evruucnenuu

C MHO20PA3PSOHBIMU YUCTIAMU.

3. llocmpoenue angpasummno-
YaCMOmMHO20 C108aps OJisl 3A0AHHO20
mexcma.

4. Ananuz mexcma Ha eCmecmeeHHOM
sA3bIKe.

5. Bviuucnenue apughmemuuecxkozo
8bIPAHCEHUS, 3ANUCAHHO20

6 nocmghukcHol gpopme.

6. Ucnonvzoeanue ouepeou.

7. Hcnonv3osanue oepesves

07151 BbIUUCTICHUSL APUDMEMUUECKUX
BbIPANCEHU.

8. Bviuucnenue onunwvl kpamuatiuie2o
nymu medncoy eepuuHamu epagpa
(ancopumm Jletikcmpul).

9. Bviyucnenue pekypcusHvix (h)yHKyuti
C NOMOWBIO OUHAMUYECKO20
NpOCPAMMUPOBAHUL.

10. I[loocuém xonuuecmea sapuanmos
C HOMOWBIO OUHAMUYECKO20
NpPOSPAMMUPOBAHUAL.

11. Pewenue 3a0au onmumuzayuu

C NOMOWBIO OUHAMUYECKO2O
NPOPAMMUPOBAHUSL
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2.3 | OcHOBBI OOBEKTHO- 16 [Tousatue 06 0OLEKTHO- [ToACHATH OCHOBHBIE ITPUHITUTIBI
OPUEHTHUPOBAHHOT O OpPUEHTUPOBAHHOM 00BEKTHO-OPUEHTUPOBAHHOTO
IpOrpaMMHUPOBAHUS nporpaMmupoBaHuu. OOBEKTH U pOrpaMMHPOBAHMUSL.

kiacchl. CBOMCTBA M METOJIbI 00BEKTOB. | [IpoekTHpOBaTh M UCIOIH30BAThH
OOBEKTHO-OPUEHTUPOBAHHBIN aHAIM3. | MPOCThIE KIACChl 00bEKTOB.
Pa3paboTka nmporpamMm Ha OCHOBE [IpoekTrpoBaTh HEpAPXUU KIIACCOB
O00BEKTHO-OPUEHTUPOBAHHOTO MOAXOA. | JUIsl ONMCAHUS MPEAMETHOU
WNukancynsius, HacIeq0BaHue, o0JacTH.
HOJTUMOPU3M. Pa3pabarbeiBaTh mporpamMmsl
Cpenbl ObICTpOI pa3pabOTKu ¢ rpaduueckuM UHTEpPecom.
nporpamm. [IpoektupoBanue N3yuars BTOpOU SI3BIK
uHTepdeiica moab30BaATEN. pOrpaMMHPOBAHUS
Hcnonp30BaHue TOTOBBIX yIpaBisieMbIX | [lpakmuueckue pabomol:
AJIIEMEHTOB JUIsl IOCTPOEHHUS 1. Hcnonv3oeanue 20moswix K1accos
uHTepdeiica. 8 npozpamme.
O030p SI3BIKOB MPOrPAMMHUPOBAHMSL. 2. Pazpabomka npocmoii npo2pammul
[TonsiTue o mapagurmax C UCNONL30BAHUEM KAACCOS.
pOrpaMMHUpPOBaHUs. M3yuenue 3. Paspabomka knacca,
8MOPO20 A3bIKA NPOSDAMMUPOBAHUSL UCNOTIL3YIOWE20 UHKANCYIAIYUIO.
4. Paspabomka uepapxuu Kiaccos.
5. Paspabomxka npozcpammoi
¢ epaguueckum unmepgeticom
Htoro mo pazaeny 50
Pasznen 3. UnopManmoHHbIe TEXHOJIOTHA

3.1 | KommbrotepHo- 8 OTansl KOMIIBIOTEPHO- Briienars 3Tanel KOMITBIOTEPHO-
MaTeMaTU4eCKOe MaTeMaTUYECKOr0 MOJIETUPOBAHUSA: MaTeMaTU4ECKOro MOJEIUPOBaHUS
MOJIETUPOBAHKE MOCTAHOBKA 3aj]auM, pa3paboTka U PEATM30BbIBATH X C TOMOIIBIO
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MOZEJH, TECTUPOBAHUE MOJEIIH,
KOMITbIOTEPHBIN

DKCIEPUMEHT, aHAJIN3 PE3YIIbTATOB
MOZEIUPOBAHMS.

JuckpeTruzanus Ipu MaTeMaTH4eCcKOM
MOJIETMPOBAHUU HENIPEPHIBHBIX
npoueccoB. MoaenupoBaHue
JNBW)KEHUS. MoaenupoBaHue
OMOJIOTMYECKUX CUCTEM.
MaremaTnyeckue Moaelu

B SKOHOMMUKE. BrrunciutenbHbie
AKCIEPUMEHTHI C MOJICIISIMHU.
Komnvromepnoe mooenuposanue
cucmem ynpasieHus.

O0paboTka pe3yJIbTaToB
sKcriepuMeHTa. MeTo ] HaMMEHBINX
KBaJipaToB. OLEHKA YHCIOBBIX
apaMeTpoOB MOACIUPYEMBIX 00HEKTOB
U rporeccoB. BoccraHoBiieHne
3aBUCUMOCTEN I10 PE3yJIbTaTaM
HKCIEPUMEHTA.

BeposTtHocTHbIE MOaenn. MeToabl
Monte-Kapio. Umutannonsoe
MozenrpoBanue. CHCTEMbBI MaCCOBOTO
O0CTy>KMBaHUS

IPOrpaMMHOI0 00€CIIEUEHHUS.
[TosicHATH HEOOXOIUMOCTh U CYIIIHOCTh
JTUCKPETU3AINN TIPU PEIICHUN
BBIYHCIIUTEIBHBIX 3371a4 C TTOMOIIIBIO
KOMIIBIOTEPOB.

Hcnonb30BaTh IMUTAITMOHHOE
MOJICTTUPOBAHKE, B TOM YHUCIIEC HA
OCHOBE BEPOSITHOCTHBIX MO/ICIICH.
OOpabatbIBaTh pe3ynbTaThl
IKCIIEPUMEHTA.

Ilpakmuueckue pabomeot.

1. Mooenuposanue osusicerusl.

2. Mooenuposanue buonocuueckux
cucmem.

3. Umumayuonnoe mooenuposanue
¢ nomowwto memooa Monme-Kapio.
4. Obpabomxa pe3y1bmamos
9KCnepumenma
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3.2

ba3sl nanHbIx

10

Tabnuunble (pessiuoOHHbIE) 0a3bl
naHHbIX. Tabmuna — npeacTaBieHue
CBEJICHUI 00 OJTHOTUITHBIX 00BEKTAX.
ITone, 3amuce. Kirou Tabnunsl. Pabora
C TOTOBOM 0a30¥ JaHHBIX. 3aMOJIHEHUE
0a3el maHHbIX. [lonck, cCOpTUPOBKA U
bunpTpanys 1aHHbIX. 3aIPOCh

Ha BBIOOPKY JTAHHBIX. 3aMpPOCHI

C mapamMeTpamu. Beraucisempie moss
B 3aIIpocax.

MmuoroTtabmudaabie 0a3bl JaHHBIX.
Tunel cBsA3elt MKy TabJIUIIAMU.
Bremnuii kimrou. LlemoctHocTs 6a3bl
JAHHBIX. 3aMpPOChl K MHOTOTA0 IMYHBIM
0azam JaHHBIX.

OcHoHble NpUHYUNBL HOPMATU3AYUU
0asz oaunwvix. A3vik ynpasnenus
oanuvimu SQL. Cozoanue npocmuolx
3anpocos Ha a3vike SOQL na evibopky
OAHHBIX U3 OOHOU MAOIULDL.
Hepenayuonunvie 6asvt 0annwix.
IKcnepmuvie cucmembl

XapakTepu3oBaTh 0a3y TaHHBIX KaK
MOJIENb TIPEIMETHON 00IacTH.
[IpoexkTrpoBaTh MHOTOTAOIMYHYIO 0a3y
JTAaHHBIX.

OcyIecTBIATh BBOJ M PEIAKTHPOBAHUE
JTAHHBIX.

OcCyIIecTBIATh COPTUPOBKY, TTOUCK

Y BBIOOp JTaHHBIX B TOTOBOM 0aze
JTAaHHBIX.

dopmMupoBaTh 3aIPOCHI Ha TIOUCK
JAHHBIX B CPEJIC CUCTEMBI yIIPaBIICHUS
0azaMu JTaHHBIX.

VYrpapnars 6a30i JaHHBIX

C TIOMOIIIBIO MPOCTBIX 3aIIPOCOB

Ha s3p1Ke SQL.

[TosicHATh 00J1aCTH TPUMEHEHUS,
JIOCTOMHCTBA U HEIOCTATKH
HEPEISAIMOHHBIX 0a3 JTaHHBIX

B CPaBHCHHUH C PEIIIIMOHHBIMHU.
Ilpakmuueckue pabomoi:

1. Paboma c 2comoeoii 6a3oti OaHHbIX.
2. Pazpabomka mnoecomabauunoi 6a3zvl
OAaHHBIX.

3. 3anpocwvl k MHO2OMAbAUUHOU Oa3e
OaHHbIX.

4. Vnpaenenue 0auHbIMU C NOMOUBIO
sa3zvika SQL
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3.3 | Beb-caiiTsl 14 WNuTepuer-ipunoxenus. [lonstue o [10sICHATH TPUHIINAIIBI TEXHOJIOTUH
CEpBEPHOI M KIMEHTCKOM YacTAX cailTa. | «KJIMEHT — CEpBEP» Ha MPUMEPE
TexHomorust «KJIUEHT — CepBEPY, €& B3aMMO/IeHCcTBUS Opay3epa
JIOCTOMHCTBA U HepocTaTku. OCHOBBI u BeO-cepBepa. Co3naBarh MpoCThie
s3pika HTML u kackagHbix Ta0bJsuI BE0-CTpaHULIbI, UCTIOIb3YS S3BIK
ctuneit (CSS). Crienapuu Ha si3bIKE pasmetkn HTML, kackagHbie TaOIHIIBI
JavaScript. ®opmbl Ha BeO-CTpaHHUIIE. CTWJIEH U CLICHAPUU Ha SI3bIKE
Pa3merenne BeO-caiiToB. Yciyra JavaScript. OnuceIBaTh TEXHOJIOTHIO
XOCTUHTA. 3arpy3ka ¢aioB Ha CAlT pa3MmenieHus cantoB B cetu HTepHeT.
Ilpakmuueckue pabomeot.
1. Cozoanue mexcmosoi
6eb-cmpaHuybl.
2. Cozoanue 6eb-cmparuybl,
sKIIOYAIOUeU MYTbMUMeOULHbLE
00beKmbl (PUCYHKU, 36YKOBbIE OAHHbIE,
8u0eo).
3. Oghopmnenue cmpanuyvl ¢ NOMOUBIO
KACKAOHBIX mabiuy cmuJiell.
4. Ucnonv3osanue cyenapues Ha s3vike
JavaScript
3.4 | KomnproTepHas 8 BBoa n300pakeHuit ¢ MCIOJIb30BaHUEM | BBITIOIHATE 001yI0 KOPPEKITHIO
rpadguka Pa3IMYHBIX MUGPOBBIX YCTPOMCTB U (PPOBBIX N300PAKEHUH.

(urdpoBbIX PoTOannapaToB u
MUKPOCKOIOB, BUIEOKaMepP, CKAHEPOB
U JAPYTUX YCTPOICTB).

['paduueckuii penakrop. Paspemenue.
Kagpuposanue. VcnipaBnenue

[TprMeHSATh NHCTPYMEHTHI
rpauyecKoro pelakTopa K OTAeIbHBIM
00J1acTAM M300paKeHUS.

CTpouTh MHOTOCTIOWHBIE U300paKEHUS
C UCIOJIb30BAHMEM MAaCOK, TOTOBHUTH
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ICPCIICKTUBLI. FI/ICTOFpaMMa.

Koppekuus ypoBHE, KOppeKIUs 1IBETA.

Ob6eciBeurBaHUE IIBETHBIX
nzoopaxenuit. Perymn. Pabota

¢ obmactamu. OUIbTPHI.
MHorocnoiinbie H300paxeHusl.
TekcroBble ciiou. Macka cios.
Kananel. CoxpaHeHue BbIJICTICHHON
obmactu. [logroroBka WuTIOCTpauit
JUIsl BeO-caliTOB. AHUMHUPOBAHHbBIE
U300paKeHUA.

BekTtopHas rpaduxka. [I[pyMUTHBEI.
H3MmeHeHne nopsijika 3JIeMEHTOB.
BripaBHHBaHUE, pacipeaeicHue.
['pynmupoBka. Kpussie. @opmarsl
BEKTOPHBIX PUCYHKOB. Mcrionb30BaHue
KOHTYpPOB. BekTopu3zalius pacTpoBbIX
N300paKEHUH.

[IpuHUMIBI TOCTPOCHUS U
pPEOAKTUPOBAHUS TPEXMEPHBIX
Mozaened. CeTouHble MOJEIH.
Marepuansl. MogenupoBanue
HMCTOYHUKOB OcBelleHus. Kamepnl.
AnnutuBHBIE TexHOMoruu (3D-
npuHTepsl). [loHsATHE O BUPTYaIHHOM
PEATBHOCTH U TOTIOJITHEHHOMU
peanbHOCTH

WJUTIOCTPAITAN TSl pa3METICHUS

Ha BeO-caiiTax, co3/1aBaTh
AaHNMHPOBAHHBIE N300PAKCHUS.
Co31aBaTh BEKTOPHBIC U300pKCHHUS
C TIOMOIIBLIO0 PEAAKTOPA BEKTOPHOM
rpa)MKy WM HHCTPYMEHTOB
TEKCTOBOT'O MPOIECCOopa.
Ilpakmuueckue pabomoi:

1. Obpabomxa yugposwvix
gdomoepaghuii (kaopuposarue,
ucnpasieHue nepcneKmugnl, Koppexkyusl
YposHell, KoppeKyus ysema,).

2. Pemywiv yughposwix gpomoepadghuii.
3. Muozeocnoiinvle uzoopasicenusi.

4. AnumupoeanHvle U300padiceHus.

5. Bexmopnas epaghuxa

51




3.5 | 3D-monenupoBanue

[IpuHUMIBI TOCTPOCHUS U
pPEOAKTUPOBAHUS TPEXMEPHBIX
Mozaenei. CeTouHble MOJIEIN.
Marepuansl. MonenupoBanue
HMCTOYHHMKOB OCBenieHus. Kamepsl.
AnnutuBHbIE TeXHOIO0TUU (3D-
MIPUHTEPHI).

[TonsiTHE O BUPTYaTILHOU PEAIIBHOCTH
Y JIOTIOJIHEHHOW peabHOCTU

[TosICHSTH IPUHIIUTIBI TOCTPOCHUS
TPEXMEPHBIX MOJENECH.

BrInonHATH onepanuu no nocTpoOSHUIO
U PEIAKTUPOBAHUIO TPEXMEPHBIX
MOJICHEeH.

Pa3zmemaTe Ha BUPTYyaIbHOU CLICHE
VMCTOYHUKH OCBEILICHUS U KAMEpHI.
[IpuBOANTE MPUMEPHI UCITOJIB30BAHMS
TE€XHOJIOTUM BUPTYaIbHON

Y JIOITOJTHEHHOW PEATbHOCTH.
Ilpaxkmuueckue padomoi:

1. Coz0aHue npocmvix mpéxmepHulx
Mmooernell.

2. Cemounbie mooenu.

3. Penoepune

Hroro no pazneny 48
PesepBHOE Bpems 20
OBIIEE KOJIMYECTBO 136
YACOB I10 ITPOT'PAMME
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