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PABOYAA ITPOITPAMMA CPEIHEI'O OBILIEI'O
OBPA30OBAHUNA

NHPOPMATUKA

(Yri1y0JIEHHBIM YPOBEHD )

(10-11 kiacc)



PabGouas mporpamma mo ydeObHomy mnpeametry «HMHdpopmaTukay (yrimyOnaEHHBIN
ypoBeHb) (mpeameTHas oOmacth «Marematuka W uHbOpMaTuKay) (maiee
COOTBETCTBEHHO — TMporpaMma Tio uHPOpMaTHKE, HWH(POPMATHKA) BKIIOYACT
MOSICHUTENBHYIO 3aITMCKY, COIepKaHUE O0yUCHHUSI, INTAHUPYEMbIC PE3YIbTaThl OCBOCHUS
MPOrpaMMBbI 10 HH(HOPMATHKE, TEMATHIECKOE TNITAHUPOBAHUE

Conmepxanne OOy4YCHHsI pacCKphIBAaCT COJACpKATENbHBIC JIMHUH, KOTOPHIC
npeyaraloTes g 00s3aTeIbHOTO M3YUYEHHUS B KaXKJIOM Kjlacce Ha YPOBHE CPEIHETO
oO1iero oOpazoBaHusl.

[TnanupyemMbie pe3yiabTaThl OCBOCHHS MPOTPAMMBI 10 MH(POPMATHUKE BKIIOYAIOT
JUYHOCTHBIE, METaIllpeAMETHBIC PE3yJbTaThl 3a BECh IMEPHOJ OOYYCHHsS Ha YpPOBHE
cpemHero oOmero oOpa3oBaHUS, a TaKXKe MPEIAMETHBIC JOCTHKCHHsI OOYJaroIIerocs
3a KaXKJIbIi TOJ] O0y4eHHUS.

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no uHpopmaTuke (yriiyOJ€HHBIH YpOBEHb) Ha YPOBHE CPEIHErO
obmiero obpa3oBaHusi pazpaboTaHa Ha OCHOBE TPeOOBaHMI K pe3ylbTaTaM OCBOEHUS
OCHOBHOM  0Opa3oBaTelpHOM  IpOrpaMMbl  CpelHero  obmero  oOpa3oBaHMs,
npeactaBiieHHbix B @I'OC COO, denepanbHoit pabouelt mporpaMMbl 0 y4eOHOMY
npeamery «MHpopmaTuka (yriyOJieHHBIM ypOBEHB)», a Takke padodeil Mmporpammsl
BOCITUTAHMS.

[Iporpamma o undopmaTrke JaET MPEACTABICHHUE O 1ENAX, CTPATErul O0YUYCHHS,
BOCIIUTAHUS M  Pa3BUTHS  OOydYaloOmUXCs  CpeACTBaMU  Y4eOHOro TmpeaMmeTa
«Mudpopmarukay Ha yriayOoJEHHOM ypOBHE, YCTAHABIMBAET 00s3aTEIIbHOE MPEAMETHOE
coJiep>KaHue, MpeyCMaTpUBAET €ro CTPYKTYpUpPOBaHUE MO pa3zieliaM M Temam Kypca,
ONpeeNsieT paclpeaesieHue ero mo kiaccam (rojaM H3y4yeHus), Na€T MPUMEPHOE
pacnpeziesieHue yueOHbIX 4acoB 110 TEMAaTHUECKUM pa3jiejaM Kypca U PeKOMEHIyeMYO
(mpuUMEpHYI0) TMOCIEN0BATEIbHOCTh UX HU3YYEHHS C YUYETOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH y4eOHOTO MpOLEcca, BO3PACTHBIX OCOOEHHOCTEN
oOy4Jaronuxcs.

[Iporpamma 1o uH(pOpMaTHKE ONpPENENseT KOJUYECTBEHHbIE M KayeCTBEHHBIE
XapaKTEPUCTHKN Y4YEOHOro maTepuana JUisi KaKJIOTro rojia M3y4dyeHUs, B TOM YHCIIE
JUISL  COJIEp KAaTeNIbHOIO HAMOJHEHUS Pa3HOTro BHJA KOHTPOJA (IMIPOMEXKYTOUHOM
aTTecTalMi 00yYarouuxcsi, BCEPOCCUMCKUX MPOBEPOYHBIX PabOT, rocydapCTBEHHOU
UTOTOBOM  aTTECTallHM).

NudopmaTtuka B cpegHeM o01ieM 00pa3oBaHuU OTPAXKAET:

CYIITHOCTh MH(POPMATUKH KaK HAYYHOH TUCIUTIINHBI, H3y4aroIIe 3aKOHOMEPHOCTH
NpPOTEKaHUsI M  BO3MOXKHOCTM  aBTOMAaTH3aluMKd  WH(GOPMAIIMOHHBIX  IPOIIECCOB
B Pa3IUYHbBIX CUCTEMaX;

OCHOBHBIE 00J1aCTH IPUMEHEHUSI UHPOPMATUKH, TIPEXK]IE BCETrO0 MHPOPMALIMOHHBIE



TEXHOJIOTHH, YIIPABICHUE U COLIMATIBHYIO cepy;

MEXAUCIUIUIMHAPHBIN ~ Xapaktep  WHGOpPMATHKM W UHOOPMAIMOHHOU
JESITEIIbHOCTH.

Kypc uHdopmaTuku ajis ypoBHS CpenHEro oOIIero oOpa3oBaHUsl SBISETCS
3aBEpIIAIOIIUM JTAllOM HENPEPHIBHOM MOATOTOBKM OO0yYaromuxcs B 00JacTh
uHQOpMATUKU U HWH(YOPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTUH, OIMHUpaeTCs
Ha co/iep KaHNue Kypca MH(POPMATUKH YPOBHS OCHOBHOTO OOIIEro 0O0pa3oBaHUS U OIBIT
MOCTOSIHHOTO TPUMEHEHUsS] MH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, NaéTr
TEOPETHUYECKOE OCMBICIEHUE, HTEPIIPETALMIO U 0000IIEHUE 3TOTO OIBITA.

Pesynbpratel  yrmyOn€HHOro  ypoOBHS — M3Yy4YeHHMs ~ yueOHOro  mpeaMmera
«MHdpopmMaTrkay OpUEHTUPOBAHBI HA TIOJYYEHHE KOMIIETEHTHOCTEH I MOCIeAYIOen
npo(hecCHOHANBPHOM NIeATEIBPHOCTH KaK B paMKax JaHHOM MpeaMETHOM 00JacTH, Tak
U B CMEXHBIX ¢ HeM obnacTsax. OHU BKIIIOYAIOT B CEOs:

OBJIAJICHUE KIIFOUEBBIMU MOHATUSMU U 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX CTPOUTCS
JaHHasi TpeIMeTHas 00JIacTh, PACIO3HABAHUE COOTBETCTBYIOIIMX KM MPU3HAKOB U
B3aMMOCBA3€H, CIIOCOOHOCTh JIEMOHCTPUPOBATH Pa3iIMUYHbIE MOAXOABl K H3YyUEHUIO
SBJICHUM, XapaKTEPHBIX JJIs1 U3y4aeMOU NMpeIMEeTHON 00JIacTH;

YMEHHUE peliaTh TUIIOBBIE MPAKTUYECKHE U TEOPETHUYECKHE 33J1auM, XapaKTepHbIE
JUISL ICTIOJIb30BAHUS METOJIOB M MHCTPYMEHTapUs JaHHOU IIpeIMeTHON 00IacTu;

HaJINYUE MPEACTABICHUN O JaHHOM MPEIMETHON 00JacTH KaK LIEJIOCTHON Teopuu
(COBOKYITHOCTH TE€OPHil), OCHOBHBIX CBSI3SIX CO CMEKHBIMU 00JIaCTIMU 3HAHUM.

B pamkax yriayOn€HHOro ypoBHS U3yd4eHHUS HWH(POPMATUKU OOECHeunBaeTCA
LeJIeHANPABICHHAs] MOJArOTOBKAa OO0y4YalIIMXcsi K MPOAOHKEHUI0 00pa3oBaHMs
B OpraHu3auusix  NOpo(eCCHOHAIBHOTO  O0pa3oBaHMUS MO  CIEUUATBHOCTSM,
HETOCPE/ICTBEHHO CBA3aHHBIM C U(PPOBBIMU TEXHOJIOTUSMU, TAKUM KaK MpOrpamMMHas
UHXeHepHs, UH(pOpMalMOHHAas  0€30MacHOCTh, HMH(MPOPMALMOHHBIE  CHUCTEMBI
Y TEXHOJIOTMU, MOOUJIbHBIE CUCTEMBI U CETH, OOJIbIINE JaHHBIE U MAIIMHHOE 00y4YeHHE,
NPOMBIIUICHHBIA ~HMHTEPHET BEIIed, MCKYCCTBEHHbI HMHTEIUIEKT, TEXHOJIOTUH
OCCIpOBOJIHOM  CBSI3U, POOOTOTEXHMKA, KBAHTOBBIE  TEXHOJIOTUH,  CHCTEMBI
pacnpenesi€éHHOro peecTpa, TEXHOJIOTHU BUPTYaJIbHOU U JOTIOJIHEHHOW PEAIbHOCTEN.

OcHoBHas 1enb n3yuyeHus: yueoHoro npeamera «Mudpopmatuka» Ha yriayOnéHHOM
YpPOBHE cpeaHero ooOmero oOpa3oBaHus — oOecHedYeHHEe MaIbHEHINEro pa3BUTHS
MH(OPMAIMOHHBIX KOMIIETEHIUH 00y4aroIerocs, ero roTOBHOCTHU K KM3HU B YCIIOBUSIX
pa3BUBaOIIErocss HHPOPMALIMOHHOTO OOLIECTBA M BO3pacTarolleil KOHKYpPEHILIMH
Ha pBIHKE Tpyda. B cBs3u ¢ stuM usydenue uHpopmatukum B 10-11 kmaccax
o0ecreunBaer:

c(OPMHUPOBAHHOCTh MHPOBO33PEHMS, OCHOBAHHOTO HA T[MOHUMAHUU POJIH
nHhopMaTHKU, UHPOPMAITMOHHBIX U KOMMYHHKAITMOHHBIX TEXHOJIOTHI B COBPEMEHHOM
OOIIIECTBE;

c(OPMUPOBAHHOCTH OCHOB JIOTHYECKOTO U aJITOPUTMUYECKOTO MBILIUICHUS;

c(hOpMHUPOBAHHOCTh YMEHUHN pa3nuyaTh (PAKThI U OIICHKH, CPABHUBATH OIICHOYHBIC
BBIBOJIbI, BHUAETh HUX CBA3b C KPUTEPUSIMH OLICHUBAHUS U CBSI3b KPUTEPUEB



C ompenenéHHOW CHUCTeMOW IIEHHOCTEH, MPOBEPSATh Ha JTOCTOBEPHOCTh W 0000IIaTh
uHdopmarIuio;

c(OPMUPOBAHHOCTh MPEJCTABICHUN O BIUAHUM HH(YOPMAIMOHHBIX TEXHOJIOTHM
Ha OKU3Hb 4YEJOBEKa B OOIIECTBE, MOHHMAaHUE COIMAIBHOTO, 3KOHOMHUYECKOTO,
IIOJINTUYECKOIO, KYJBTYPHOTO, IOPUIAUYECKOTO, IPUPOJHOTO, HSPrOHOMHYECKOIO,
MEAMIIMHCKOTO U (PU3HOTOTHUECKOr0 KOHTEKCTOB HH()OPMAIIMOHHBIX TEXHOJIOTHH;

OPUHATHE TPABOBBIX U JTUYECKUX ACIEKTOB HH(POPMAIMOHHBIX TEXHOJOTHUM,
OCO3HAHHME OTBETCTBEHHOCTH JIFOJICH, BOBJICYEHHBIX B CO3/IaHUE U HCIIOJIb30BaHUE
UH(GOPMAIIMOHHBIX CUCTEM, PACIIPOCTPaHEHUE HH(POPMAIIH;

CO3/IaHHE€ YCJIOBHM JUIsl pa3BUTUS HAaBBIKOB Y4e€OHOW, NPOEKTHOM, Hay4yHO-
UCCIIEIOBAaTENIbCKOM U TBOPYECKOW  JIEATENBHOCTH, MOTHUBALIMUA  OO0Yy4aroUIuxcs
K CaMOpPa3BHUTHIO.

B conmepxxanun yuebHoro mnpeamera «MHpopMaTuka» BBIIEHAIOTCS YETBIPE
TEMaTUYECKUX pa3zelia.

Paznen «ludpoBasi rpaMOTHOCTE» MOCBSILIEH BOIPOCAM YCTPOMNCTBA KOMITBIOTEPOB
U JIpYyTUX 3JEMEHTOB LHU(PPOBOrO0 OKPYKEHHUS, BKIIOYAs KOMIIBIOTEPHBIE CETH,
UCIIOJIb30BAHUIO CPEACTB OINEpalMOHHOM cucTeMbl, pabore B cetu VHTepHeT
Y UCIOJIb30BAaHUIO MHTEPHET-CEPBUCOB, MH(POPMALIMOHHOM O0€3011aCHOCTH.

Pa3znen «Teopernyeckue oCHOBBI MH()OPMATHUKM» BKIIOYAET B C€OSl MOHSITUNUHBIN
anmapaT  MH(QOPMATUKH, BOINPOCHl  KOAMPOBaHUS  MHGOPMALUU, U3MEPEHUS
MH()OPMAITMOHHOTO O00BEMA JaHHBIX, OCHOBBI ajareOpbl JIOTUKM W KOMIIBIOTEPHOIO
MOJIETTUPOBAHUSI.

Pazgen «AdroputMsl W IpPOrpaMMUpPOBAHHE)» HANpPABIEH Ha pa3BUTHE
QITOPUTMHYECKOTO MBIIIJIEHUS, Pa3paOd0TKy aJrOPUTMOB U OLEHKY HMX CII0KHOCTH,
(dopMUpOBaHHE HABBIKOB peajM3alMy MpPOrpaMM Ha S3bIKax MPOrpaMMUPOBAHUS
BBICOKOT'O YPOBHH.

Paznen «MHpopmaloHHbIE TEXHOJIOTMM» MOCBSIIEH  BOMpPOCaM MPUMEHEHHUs
MH(OPMALIMOHHBIX TEXHOJOTHH, peaJu30BaHHBIX B MPHUKIAJHBIX MPOrPaAMMHBIX
NPOAYKTaX M MWHTEpHET-CEpBHCAaX, B TOM YHCIE B 33Jadyax aHalu3a JaHHbIX,
UCIIOJIb30BaHUIO 0a3 TaHHBIX U 3JIEKTPOHHBIX TaOJMIL ISl pELICHUs IPUKIaIHbIX 3a/ad.

B npuBenénHom panee coxaepkaHud ydeOHoro mnpeamera «MHdopmaTrka

KypCHBOM BBIJICJIEHBI JOIMOJIHUTEIbHBIE TEMbI, KOTOPbIE HE BXOAST B 0053aTEIbHYIO
nporpaMMy OOy4YeHHUsl, HO MOTYT OBITh MNPEIJIOKEHBI Uil H3YYEHHs] OTIEJIbHBIM
MOTHUBHUPOBAHHBIM U CIIOCOOHBIM 00YJarOIIIUMCH.

VYriyonéunbii YPOBEHb 3yYEHUS uH(popMaTHKU peanusyercs I
TEXHOJIOTHYECKOTO npodus, OPUEHTUPOBAHHOIO Ha VUHXEHEPHYIO U
uHQOpPMAIMOHHYI0  chepbl  JeATENbHOCTH. YTIyONEHHBI  ypOBEHb HW3Yy4YEHUS
uHpopMaTUKU  OOECreyrBaeT: MOATOTOBKY  OOy4YalolMXCcsi, OPUEHTHUPOBAHHBIX
Ha CHEIHAJbHOCTH B 00JacTH HH(POPMAILMOHHBIX TEXHOJOTMH M HWHXKEHEpHBIE

CIICLIMAJIbHOCTH, YYaCTUE B POCKTHOW U HUCCIEN0BATENBCKOUN AEATEIBHOCTH, CBI3aHHOU
C COBPEMEHHBIMHU HAIMPABJICHUSMH OTpaciu HHOOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUM, TOATOTOBKY K Yy4YacTHIO B OJMMIOMAIax W caade EauHoro



rOCyIapCTBEHHOTO YK3aMeHa 10 HH(pOpMaTHKeE.

[TocnenoBaTeIbHOCTh M3YYEHHUS TEM B IMpejeiax OJHOTO roja OOY4eHHS MOXKET
ObITh HM3MEHEHAa 110 YCMOTPEHHIO yYUTEIs NpH IOATOTOBKE IMOYPOUYHOIO
IUTAHUPOBAHHSL.

O6miee uncio gacoB Jist u3ydeHus uHpopmatuku — 272 vaca: B 10 kimacce — 136
yacoB (4 gaca B Hezeno), B 11 kimacce — 136 yacoB (4 Jaca B HEZIEIIO).

COJEP)KAHUE OBYYEHUS!

10 KJIIACC

udpoBasi r(paAMOTHOCTH

TpeboBanust TeXHUKH 0€30IACHOCTU M TMTHEHBI MpU paboTe ¢ KOMIBIOTEpaMH U
JPYTUMU KOMITOHEHTaMU IIU(POBOTO OKPYKEHHUSI.

[IpuHuuIBEl pabOTHl KOMIIBIOTEPOB M KOMITBIOTEPHBIX CHCTEM. ApXUTEKTypa (HoH
Heiimana. [apsapockas apxumexmypa. ABTOMAaTHYECKOE BBIMIOJTHEHUE MPOTPAMMBI
npoueccopoM. OnepaTuBHas, IOCTOSIHHAS U I0JITOBpEMEHHas naMaTb. OOMEH JaHHBIMU
C TOMOIIBIO KH. KOHTpOsuIepbl BHEMIHUX YCTPOUCTB. [IpsAMoi 10CTyn K MamsTH.

OCHOBHBIE TEHACHIMM DPa3BUTUS KOMIBIOTEPHBIX TexHosoruu. IlapamnensHbie
BbIUHCIICHUA. MHoromnpoueccopusie cuctembl. CyrnepkoMibroTepsl. PacripenenéHnbie
BBIYUCIIUTEIbHBIE CUCTEMBI U 00paboTka OONbIIMX AaHHBIX. MoOWIbHBIE TU(POBHIE
YCTPOWCTBA M WX pOJb B KOMMYHHUKAalUsX. BCTpOEHHBIE  KOMIIBIOTEPHI.
MukpokoHTposuiepbl. POOoTH3MpOBaHHbIE TPOU3BOACTBA.

[IporpamMHOe obOecrieueHHEe KOMITBIOTEPOB M KOMIBIOTEPHBIX CHCTEM. Buibl
NpOrpaMMHOro oOecnedeHuss M UX Ha3zHaueHue. (OCOoOEHHOCTH MPOrpaMMHOTO
oOecrieueHus: MOOWIBbHBIX ycTpoicTB. [lapannensHoe nporpammupoBanue. CucreMHOe
nporpaMmHoe oOecriedenure. OmnepaluOHHbIE CUCTEMbl. YTHUIUTHL.  JlpaliBepbl
ycTpoicTB. MHCTAUISIMS ¥ IEUHCTAIUISIUS TPOrPAMMHOTO 00eCTIeYeHUSI.

QaitnoBble  cucTembl. [IpuUHIMOBI pa3MelleHus W UMEHOBaHUs  (aiioB
B fosiroBpeMeHHon namsartu. [llabnonsl 11 onucanus rpyni (hansos.

[Iporpammuoe obecnieuenue. JIMIEH3MpOBAaHUE MPOTPAMMHOIO OOECIeUeHus
u 1dpoBbIX pecypcoB. IIponmpuerapHoe um cBOOOAHOE MporpamMmHoe oOecredeHHUE.
Kommepueckoe M HEKOMMeEpUecKoe HCIOIb30BaHUE MPOTrPAMMHOIO oOOecnedeHus
U 1upoBbIX pecypcoB. OTBETCTBEHHOCTb, YCTaHABJIMBaeMas 3aKOHOAATEIbCTBOM
Poccuiickon @enepanuu 32 HENPABOMEPHOE  KCHOJIB30BAHHE  IPOTPAMMHOIO
o0ecrniedyeHus U UPPOBBIX PECYPCOB.

[IpyHIMIOBI TOCTPOEHUS W amnmapaTHbE KOMIIOHEHTHl KOMIIBIOTEPHBIX CETEH.
Cerebie mpotokolibl. Cetb MHTEpHET. Anpecanus B cet MutepHet. [IpoTokonsl cTeka
TCP/IP. Cucrema JOMEHHBIX UMEH.

Pasnenenne IP-cetm Ha mnoxacetm ¢ mnomolplo Macok mnoxceteil. CereBoe
agMuHUCTpUpoBaHue. [loslydyeHne HaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEPA.
[IpoBepka Hanuuusi CBA3M C y3ia0M ceTd. OmnpeneneHue MapuipyTa JABUKEHUS
IIAKETOB.



Bunsr JIeSITeIbHOCTU B ceTu HNutepher. CepBucsl HNurepnera.
['eonndopmarimoHHbie CHUCTEMBI. [ €0JIOKAIIMOHHBIE CEPBHUCHl PEATBHOTO BpPEMEHU
(Hampumep, JIOKaIMs MOOWJIBHBIX  Tele(OHOB, OmIpeneleHUE 3arpyKeHHOCTH
aBTOMAruCTpajcii), WHTEPHET-TOPTOBIIA, OpPOHUpPOBAaHWE OWIETOB W TOCTHHHII.
["ocynapcTBeHHbBIE 3JIEKTPOHHBIE CEPBUCHI U yciyrd. ColluanbHbIe CETH — OpraHu3alus
KOJUIEKTUBHOTO B3aUMOJEHCTBUS M oOMeHa aaHHbIMU. (CeTeBOM STUKET: MpaBuia
noBeseHus B kubeprnpoctpancTse. [Ipodiaema moATMHHOCTH MOMy4YeHHOW HH(OPMALIUH.
OTKpbITEIE 00pa30BaTEIBHBIE PECYPCHI.

TexHOTeHHbIE M SKOHOMUYECKHE YrpoO3bl, CBA3aHHBIE C HCIOJIb30BAHUEM
MH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX ~ TeXHOJOrui. OOmume npodieMbl 3allUThl
uHdopmaluu 1 uHGOpMaMOHHON Oe3omacHocTU. CpeacTBa 3aluThl HHPOPMALUUA B
KOMITBIOTEPAX, KOMIIBIOTEPHBIX CETAX M aBTOMATU3HPOBAHHBIX HHGOPMAIMOHHBIX
cuctemax. lIpaBoBoe obGecniedeHre WHOOPMAIIMOHHONW O€30MAaCHOCTU. JDeKMpOHHAs
yugposas noonucs, cepmupuyuposarHvle catimol U OOKYMEeHMbI.

[IpenorBpamieHue HECAHKIIMOHUPOBAHHOTO JOCTyTa K JTUYHOU
KOH(pUIAECHIUATBHOW HWH(OpPMALUM, XPaAHAIICHCS Ha MEPCOHAIBHOM KOMIIBIOTEpE,
MOOMJIBHBIX yCTpoOicTBax. BpemoHocHoe mnporpamMmmHoe oOecleyeHue M CIOCOObI
OOpbObl C HHUM. AHTUBUPYCHbIE TMporpamMmbl. OpraHuzaius JUYHOTO apXHBa
uH(popmanuu. PezepBHoe konupoBanue. [laposbHas 3anmTa apxusa.

[udpoBanue nanubix. CuMMeTpuuHble U HecuMMeTpuuHble mupsl. [udps
npoctoit 3amensl. ludp Lleszaps. [ludpp Buxenepa. Anroputm mudpoBanus RSA.
Cmeeanoepaghus.

Teopernueckne 0CHOBbI HHPOPMATHKH

Nudopmanus, ganueie u 3HaHus. MHbopManMoHHBIE TPOIECCHl B MOPUPOJIE,
TEXHUKE U OOIIECTBE.

HenpepbiBHBIE W  AUCKPETHBIC BEJIUYMHBI W  CUTHaibl. Heo0XxoamMocTh
JTUCKPETU3alU HHPOpMAIIUK, TPEeHA3HAYECHHOH Il XpaHeHUs, iepeayl U o0paboTKu
B IU(POBBIX CUCTEMAX.

JIBonuHO€E KOaUpoBaHue. PaBHOMEpHBIE U HEPABHOMEPHBIE KOABIL. JlekoaupoBaHue
COOOIICHM, 3aMMCAHHBIX C TOMOIIBI0 HEPAaBHOMEPHBIX KOAOB. YcioBue @DaHo.
[TocTpoenne OaHO3HAYHO ACKOJAMPYEMBIX KOJOB C MOMOIIbIO aepeBa. [ pag An.A.
Mapkosa. Enunuiiel usmepeHus: KonuuectBa MHpopmaruu. AndaBUTHBIN MOAX0I K
OLICHKE KOJIMY€eCTBa MHPOPMALIUU.

Cucrembl cuncieHusa. Pa3BépHyTas 3amuch MENbIX W JPOOHBIX YHUCET B
MO3UIIMOHHOW cucteme cuuciieHus. (CBOWCTBAa MO3ULMOHHOM 3alldCH  YHUCHA!
KOJMYECTBO IM(p B 3ammcH, MPU3HAK JIETUMOCTH YHCIAa HA OCHOBAaHUE CHUCTEMBI
CUMCJIEHUSI. ANTOPUTM TEpPEeBOJa I1EJOr0 uucia U3 P-WYHON CUCTEMBI CUHCIICHHUS B
JNECATUYHYI0. AJNTOPUTM TIEpeBojla KOHEYHOW P-w4HOW ApoOM B JIECATUYHYIO.
AJITOpPUTM MEpeBO/A LIEJIOr0 YUCIa U3 JAECATUYHOW CHUCTEMbl CUUCIEHUsA B P-nunyto.
[lepeBoa KoHEUHOM AECATUUHOM 1pobu B P-nunyio

! I(ypcugo/w BBIJACJICH MaTepual, KOTOpLIﬁ HE SBIsSETCA 00s3aTeNIbHBIM Ipyu U3y4YCHUH U HE BXOJUT B COJACPIKAHUC
HpOMe)I(yTO‘lHOﬁ HIIH UTOTOBOM aTTeCTalliy 10 NPEeaAMETY.



. JIBoM4YHas, BOCbMEpPUYHAsl W IIECTHAILATEPUYHAS] CUCTEMbI CUUCIEHUS, CBS3b
MEXIy HUMU. ApupMETHUYECKHE ONepaluud B MO3UIMOHHBIX CHCTEMax CYHCIICHUS.
Tpouunas ypaeunogewennas cucmema cuucienus. J8ouuHo-oecimuunas cucmema
cuUUCIeHUsl.

Koauposanue texcroB. Konuposka ASCII. OgHoOaiiTHbie kogupoBku. CTaHmapT
UNICODE. Koguposka UTF-8. Onpenenenue nuHpopManmoHHOro o0bEMa TEKCTOBBIX
COOOILIEHUH.

KoaupoBanue uzobpaxenuii. OueHka MHPOPMAIMOHHOTO 00BEMa Trpaduyueckux
JAHHBIX TIPH 33JJaHHBIX Pa3pelIeHUuH U TTyOuHE KOJUpOBaHus 1BeTa. [IBeToBbIC MOACITH.
BekropHnoe komupoBanue. ®opmatel rpaduyeckux PaitnoB. TpéxmepHas rpaduxka.
®pakranpHas rpaduka.

KonupoBanne 3Byka. OlieHka HHPOPMAIMOHHOTO OOBEMa 3BYKOBBIX JaHHBIX
IIPY 3aJaHHBIX YaCTOTE AUCKPETU3ALUNA U Pa3PIAHOCTU KOAUPOBAHUS.

Anrebpa noruku. [lonarue BbiCKa3biBaHHMS. BbickasbiBaTenbHbIE  (POPMBI
(npenukatsl). KBaHTOpBI CyIIEeCTBOBAHMS U BCEOOUTHOCTH.

Jlormueckue omnepanuu. TaOmumpsl HCTUHHOCTH. Jlornueckue BBIPAXKEHUS.
Jlormueckue ToxkaecTtna. JloKa3aTelbCTBO JIOTUYECKUX TOXKAECTB C MOMOILIBIO TaOJIHUIL
VMCTHUHHOCTH. JIormueckue ornepanny U ONepanny HaJl MHOKECTBAMH.

3akoHbl anreOpbl JIOTMKU. OKBHUBAJEHTHBbIE IPEOOpPA30BaHUS  JIOTMUECKUX
BbIpakeHUU. JlIornueckue ypaBHEHHsI U CUCTEMBI YPABHEHHM.

Jlornueckue (yHKUMU. 3aBHUCHUMOCTh KOJMYECTBA BO3MOXKHBIX JIOTUYECKUX
(GyHKIUI OT KoJindecTBa apryMeHToB. [1oyiHbIE cHCTEMBI TOrMUYECKUX (QYHKIHI.

Kanonuueckue popmsl jornueckux BoipakeHUu. COBEpUICHHbIE TU3bIOHKTUBHBIC
U KOHBIOHKTHBHBIE HOPMAaJIbHBIE (DOPMBI, ITOPUTMbI MX TOCTPOECHHUS IO TaOIUIE
VUCTUHHOCTH.

Jlormyeckue HIEMEHTBI B cocTaBe Komimbiorepa. Tpurrep. Cymmarop.
Mmuoropaspsaneiii  cymmarop. IloctpoeHne cxem Ha JIOTHYECKHX — DJIEMEHTax
[0 33aJ]aHHOMY JIOTUMYECKOMY BBIPDQXKEHUIO. 3aluCh JIOTUYECKOTO BBIPAXKEHUS
0 JIOTHYECKOU cxeme. Mukpocxembl u mexHoI02us UX npou3800Ccmeda.

[IpencraBieHue HENbIX YACEI B TAMATH KOMIIbIOTEpa. OrpaHUYEHHOCTh JUaIa3oHa
yucea NPU OIPAHUYECHUHM KOJIMYECTBA paspsAnoB. llepenonHenue paspsaHON CETKH.
be33nakoBbIe M 3HAKOBEIC JAaHHBIC. 3HAKOBBIA OWT. JIBOMYHBIM HOMOIHUTCIBLHBIM KOJI
OTPULIATENBHBIX YUCET.

[lobutoBble  jnormyeckue omnepauuu. Jlormueckuii, apupmMeTnyeckuii u
nukinyeckuit casurd. [HudpoBanre ¢ momMoIipio MOOUTOBOM ONEpaIuu «UCKITI0YAOIIee
NJIN».

IIpeacraBieHre BEUIECTBEHHBIX YUCEN B MaMSATH KOMIIBIOTEpA. 3Hayallas 4acTb
U TMOpsANOK uucia. JluamazoH 3HayeHUM BeHIECTBEHHBIX uuncesl. [IpoGiembr
XpaHEHNs BEUIECTBEHHBIX YMCEJl, CBA3AHHBIE C OTPAHUYECHUEM KOJMYECTBA Pa3psIIOB.
BreimonHenue omepanuii ¢ BEIIECTBEHHBIMU YWCJIaMH, HAaKOIUIEHHME OIIMOOK
MIPY BBIYMCIIEHUSX.

AJITOPUTMBI U IPOTPAMMHUPOBAHUE



OnpeneneHrne BO3MOXKHBIX PE3YyJIbTaTOB pPabOThl MPOCTEUIINX —aAJITOPUTMOB
YIPABJICHHS UCITOJIHUTEISIMUA U BBIYMCIIUTEIBHBIX AJITOPUTMOB. ONIpeeeHre UCXOIHBIX
JAHHBIX, TIPU KOTOPBIX aITOPUTM MOXKET JaTh TPEOyeMbli pe3yJibTar.

Otanbl penieHus 3aJad  Ha KoMIbloTepe. VHCTpyMEHTalbHBIE CpPEICTBA:
TPAHCISATOP, OTIAAUMK, MPOPUIUPOBIIMK. KOMIUIALIUSA U UHTEPIPETALUS IPOTPAMM.
BupryanbHble MallIuHBI.

WuTterpupoBanHass  cpeaa  pa3paboTku.  MerTombl  OTHAAKH  MPOTPaAMM.
Hcnonb3oBanue TpacCUpOBOYHBIX Tabmui. Otnagounblii  BeiBoa. [lomarosoe
BBITIOJIHEHNE MTpOorpaMMebl. Touku octaHoBa. [IpocMoTp 3HaUEHUI IEPEMEHHBIX.

A3k mporpammupoBanusi (Python, Java, C++, C#). Tunsl JgaHHBIX:
LEJIOYMCIIEHHbIE, BELIECTBEHHBIE, CHUMBOJIbHbBIE, JIornuyeckue. BerBnenus. CnoxxHbie
ycnoBus. lluknel ¢ ycnoBuem. Lukibel 1o mnepemeHHOM. BzamMmozameHseMOCTb
pa3IMYHbIX BUAOB LUKIOB. MIHBapuaHT nukia. CocTaBieHUE IUKIIA C UCIOJIb30BAHUEM
3apaHee ONpeIeIEHHOIO NHBAPUAHTA IUKIIA.

JlokyMeHTHpOBaHuE mnporpamMm. lcnons3oBanue komMmeHTapueB. lloaroroBka
OMMUCAHUS MPOrPAMMBbl U UHCTPYKIUH JIJIS1 TTOJIb30BATENS.

AnropuTMBl  00pa0OTKM HATYpaJIbHBIX YHCEJ, 3alMCaHHBIX B TO3UIIMOHHBIX
CUCTEMAaxX CUHMCIEHUS: pa30MeHue 3aluch 4Yucia Ha  OTAeNbHbIE  LHUDPHI,
HAaXOXXJEHUE CYMMbl M MpPOU3BENCHHUS LHUPp, HAXOKACHUE MAKCUMAJIbHOU
(MUHUMATBHOMN) TUDPHI.

Haxoxnenue Bcex NIpOCTBIX 4YMCEN B 3aJaHHOM JauarnasoHe. l[IpencraBnenue
yycia B BUJE Habopa MPOCThIX COMHOMKUTENEH. AJITOPUTM OBICTPOrO BO3BEICHMUS
B CTEIICHb.

OOpaboTka mJaHHBIX, XpaHsAmwMxcs B (Qaiax. TexkcroBble U JBOUYHbBIC
daiinbel. daitnoBeie nepemenHblie ((ainoBbie ykaszarenu). Urenune u3 daiina. 3anuch
B (aii.

Pa3ouenune 3amaum Ha mnopazanaun. [logmporpammsl (mpoueaypsl U (YHKIHUH).
Pexypcus. PexypcuBHbie 00beKThI ((pakTainsl). PekypcuBHbIE porienypsl U PyHKITUH.
Hcnonp30BaHue cTeKa JUIsl OpraHu3alyuy PEKYPCUBHBIX BBI30BOB.

Hcnonbs3oBanne  cTaHmapTHOM  OMOIMOTEKM  fA3bIKA  MPOTrPaMMHUPOBAHMS.
[ToaxmtoueHne OHOIMOTEK MOAMPOTPAMM CTOPOHHHUX MPOU3BOAUTENCH. MOMYIbHBIM
MPUHIUI TOCTPOCHUS IPOTPAMM.

UYucnennple MeToAbl. TOUYHOE W TPUOIMKEHHOE pENICHHS 3amadu. YucIeHHBIC
METOJbl pEIICHUS YypaBHEHHI: MeTox mnepedopa, METOJI TMOJOBHUHHOIO JIEJICHHUS.
[TpubamxkEHHOE BRIUUCIICHHE JIJTUH KPUBBIX. Beruncienue miomnaaeit Gpuryp ¢ moMoIiso
YUCJIEHHBIX METOJIOB (METO/ MPSIMOYTOJLHUKOB, MeTO1 Tpaneuuii). [lonck Mmakcumyma
(MMHMMYMa) (PYHKIIMK OJTHOM MEPEMEHHON METOJOM MOJIOBUHHOTO JIEJICHUS.

OO0paboTka  CHMBOJIBHBIX  JaHHBIX. Bcrpoennsle  QyHKOMHM  si3BIKa
MPOTrPaAaMMUPOBAHUS 1T OOpaOOTKHM CHUMBOJBHBIX CTPOK. AJNTOpPUTMBI 00pabOTKHU
CHUMBOJIBHBIX CTPOK: MOJCYET KOJMYECTBA MOSIBJICHUN CHUMBOJIa B CTpOKe, pa3OueHue
CTPOKH Ha CJIOBa IO MPOOEIbHBIM CUMBOJIAM, ITOUCK MOJACTPOKUA BHYTPH JAHHOUN CTPOKH,



3aMeHa HalJIEHHOW MOACTPOKU Ha APYTYIO CTPOKY. ['eHepanus Bcex CIOB B HEKOTOPOM
anpaBuTe, YMOBIETBOPAIOLIMX 3aJaHHbIM oOrpaHudeHusM. lIpeoOpazoBaHue uwncia
B CUMBOJIBHYIO CTPOKY U 0OpaTHO.

MaccuBel M TOCIEIOBAaTENbHOCTH  4ucel.  Bbruncinenne  0000MIEHHBIX
XapaKTEPUCTUK 3JIEMEHTOB MacCHBa WM YHUCIOBOW IOCIIEIOBATEIBHOCTU (CYMMBI,

MPOU3BEICHUS, CpPEAHET0 apu(PMETHUECKOTr0, MHUHUMAJIBLHOTO W MaKCHUMAaJIbHOTO
AJIEMEHTOB, KOJIMYECTBA JJIEMEHTOB, VJ/IOBJICTBOPSIONMIUX 3aJaHHOMY YCIIOBHIO).
JIMHEeNHBIN NOUCK 3aJJaHHOTO 3HAUCHUS B MACCHUBE.

CoptupoBka ojgHOMEpHOTO MaccuBa. IIpocTbie MeToAbl COPTUPOBKU (METON
mMy3bIpbKa, METO/ BbIOOpa, COpTUpOBKa BcTaBkamu). CopTupoBka ciusiHueM. beicTpas
coptupoBka maccuBa (anroput™ QuickSort). /[BOMYHBIH MOMCK B OTCOPTUPOBAHHOM
MaccCHBe.

JIByMepHbIe MacCUBBI (MAaTpHUIIbl). AITOPUTMBI OOPAOOTKH ABYMEPHBIX MAaCCHBOB:
3aMIOJTHEHHUE ABYMEPHOTO YMCIOBOIO MAaCCHBA M0 3aJaHHBIM ITPaBUIIaM, ITOUCK JIEMEHTA
B JIBYMEPHOM MAaCCHUBE€, BBIUMCIICHHE MakKCcMMyMa (MHUHUMYyMa) U CYMMBbI 3JICMEHTOB
JIBYMEPHOTO MAacCHBa, IEPECTAHOBKA CTPOK U CTOJOIOB JIBYMEPHOTO MAacCCHBA.
Paspabomrxa npocpamm ons pewenus npocmuix 3aoau ananusa oanuvix (ouwucmka
OAHHBIX, KIACCUDUKAYUS, AHATIU3 OMKTIOHEHULL).

HNudopMannoHHbIE TEXHOJIOTHA

TexctoBblii mpomeccop. PenaktupoBanue u  ¢opmatupoBanue. IlpoBepka
opdorpadpuu u rpammaTiuku. CpecTBa MNOMCKa M aBTO3aMEHbI B TEKCTOBOM IPOLIECCOPE.
Hcnonp3oBanne ctuinel. CTpyKTypUpPOBaHHBIE TEKCTOBbIE JOKYMEHTHL. (CHOCKH,
ornasnenue. KomnektuBHas pabora ¢ JoKyMeHTaMu. MIHCTpyMEHTBI peneH3upoBaHUs
B TEKCTOBBIX mpoueccopax. OO6maunble cepBuchl. JlemoBas mnepenucka. Pedepart.
[IpaBuna UUTUPOBAHMS MCTOYHUKOB M OQOpMIIEHUS OMOIHOrpaUUecKUX CCHUIOK.
Odopmienue cnucka JUTepaTypbl. 3HAKOMCTBO C KOMITBIOTEPHOM BEPCTKOW TEKCTA.
TexHuueckue cpeacTsa BBoJa TekcTa. CrieMan3upoBaHHbIE CPEACTBA PEAAKTUPOBAHUS
MaTEMaTUYECKUX TEKCTOB.

Ananu3 naHHbIX. OCHOBHBIE 33Jlayd  aHaJIM3a JaHHBIX: IPOTHO3HPOBAHUE,
KJIacCU(pUKalLus, KIacTepu3alus, aHaJIu3 OTKJIOHEeHUH. [locnenoBaTenbHOCTh pelIeHHs
3a/lay aHaJIM3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYUCTKA U OLIEHKA Ka4eCTBa JaHHBIX,
BbIOOP W/WJIM MOCTPOEHUE MOJETH, MPeoOpa3oBaHue JaHHBIX, BU3yalIHU3alusl JaHHbBIX,
UHTEpHpeTanns pe3ysapTaTtoB. IIporpammHble CpencTBa W HMHTEPHET-CEPBHCHI
JUIsl 00paOOTKK M MpeacTaBieHusl AaHHbIX. bosbiue nanHble. MammHHOe oOydeHuHe.
HnmennekmyanvHuiti anaius OAHHbBIX.

AHanu3 1aHHBIX ¢ TOMOIIbIO JIEKTPOHHBIX TA0JIMI. BbruncieHre cyMmbl, CpeTHErO
apupMEeTHIECKOTro, HauOOJIbIIETO (HAaMMEHBIIIET0) 3HAUCHHUs Juarna3oHa. Beruucienue
kod(ddummenTa Koppensiuu  ABYX psAoB  AaHHBIX. [locTpoeHme  CTOIOYATHIX,
JUHENYaThIX U KpyroBeix nauarpamm. [loctpoenune rpadukos @ynkuuii. [logdop nunumn
TpeH/a, pelIeHHe 3a7a4 MPOrHO3UPOBAHUSI.



YucneHHoe pelieHre ypaBHEHUI ¢ MOMOIIbI0 oa0opa napamerpa. OnTuMu3anus
KaK [IOMCK HaWIydlllero pelieHus B 3afaHHbIX ycioBusix. lleneBas dyHkus,
orpaHudeHus. JlokaiabHble U TIOOANBHBIA MUHUMYMBI 1iesieBoi (yHKIuuU. Perienue
3aJ1a4y ONTHUMH3ALUHU C TOMOIIBIO 3JIEKTPOHHBIX TaOJIHLI.

11 KJIACC

Teopernueckne 0CHOBbI HHPOPMATHKHU

Teopernyeckne MOAXOAbI K OLEHKE KOJMYecTBAa MH(MOpManuu. 3akoH
apnutuBHocTH uHpopmaru. Dopmyna Xaptinu. MHbopmanuss U BEpOSTHOCTD.
®opwmyna lllennona.

Anroputmsl cxatus gaHHbIX. AnroputM RLE. Anroputm Xaddmana. Anroputm
LZW. Anroputmsl CXaThsi JaHHBIX C MOTEPSMU. Y MEHBIICHHUE TIIyOHMHBI KOAUPOBAHUS
userta. OCHOBHBIE uaen anroputMmoB cxkarus JPEG, MP3.

CxopocTb nepenayn JAHHBIX. 3aBUCHUMOCTh BPEMEHHU nepenayn
OT MH(POPMALHUOHHOTO O00BEMA NAHHBIX M XAPAKTEPUCTUK KaHaja CBA3U. [IpuumHbI
BO3HMKHOBEHUS OLIMOOK IpH nepeaaye JaHHbIX. KoJbl, mo3Bossomuye oOHapyXUBaTh U
UCHPABIIATh OLIMOKHM, BO3HMKAIOUIME IMPH Iepeaaye JaHHbIX. PaccTosHue X>MMHHra.
Konuposanue ¢ noBropenrem 6uToB. Koasl XamMuHra.

Cucrembl. KOMIOHEHTBI cucTeMbl U UX B3aumojencTBue. CUCTEMHBIN (P (DEKT.
VYnpasienue kak UHQpOpMaMOHHBIN Tporiecc. OOpaTHas CBS3b.

Mopenn wu wmognenupoBanue. llenp momenupoBanus. COOTBETCTBHE MOJIETU
MOJIEIUPYEMOMY OOBEKTY WM IMpouleccy, Leaun MojenupoBanus. dopmanuzanus
MPUKIIAIHBIX 3a]1a4.

[IpeacraBienue pe3yabTaTOB MOJECIUPOBAHUSA B BHUJIE, YIOOHOM JJI BOCHPUATHS
yenoBekoM. ['paduueckoe npencTaBiaeHue JaHHBIX (CXEeMbl, TAOJIHIIbI, FpadUKn).

I'padsr. OcHoBHbIe oHATHS. Busl rpados. Onucanue rpadoB ¢ TOMOIIBI0 MATPHII
CMEXHOCTH, BECOBBIX MATPHL, CIIMCKOB CMEKHOCTH. PellleHne anropuTMUYeCKUX 3a1ad,
CBSI3aHHBIX C aHAJIN30M TpadoB (MOCTPOCHHE ONTHUMAJIBHOTO IyTH MEXIY BEpIIMHAMU
rpada, ompenereHUWE KOJIMYECTBA  PA3IMYHBIX MyTed  MEXAy BepUIMHAMU
OPUEHTHUPOBAHHOTO AILIMKIMYECKOTro rpada).

HepeBbs. bunapuoe paepeBo. JlepeBbsi moucka. CrocoObl 00Xxona jaepesa.
[IpencraBnenne apupmMeTHUECKUX BBIPAXKEHHUI B BUJE epeBa. J{UCKpEeTHBIE UTPBI IBYX
UTPOKOB ¢ noiHou nndopmanueit. [loctpoenue nepesa nepedopa BapuaHTOB, ONTUCAHUE
CTpaTeTuu UTPbl B TaOIW4YHOW (opme. BBIUTPHINIHBIE W TPOUTPHIITHBIE TO3UIUH.
Briarpeiiiabie cTpaTeruu.

CpencrBa HCKYyCCTBEHHOro HHTelieKTa. (CepBUCHI MAIIMHHOTO — IEPEBOJA
U pacrno3HaBaHus yCTHOW peun. KornutuBHbIE cepBUCHL. WneHTudUKAIMS M TMOUCK
u300pakeHui, pacrnosHaBanue jauil. CamooOyuaromniuecs: cuctembl. MCKycCTBEHHBIH
UHTEUIEKT B KOMIBIOTEPHBIX Hrpax. Vcnojb30BaHME METONOB HMCKYCCTBEHHOTO
MHTEUIEKTa B OOydallMx cucremax. Mcrmoiap30BaHHE METOJIOB HMCKYCCTBEHHOTO
UHTEIeKTa B  poOoToTrexHuke. MurepHer Bemed. IlepcrniekTUBbI — pa3BUTHS
KOMITBIOTEPHBIX UHTEIJIEKTyaJIbHBIX cUCTEM. HellpoHHBIE CeTH.



AJITOPUTMBI U IPOTPAMMHUPOBAHUE
Qopmanuzanus MOHATUSA ainroputMa. MammHa ThIOpUHTa Kak yHHBEpCalIbHas
Mozenb BbeluucieHu. Tesuc UYépua—Teropunra. Mawwuna I[locma. Hopmanvusie

aneopugmvl Mapkosa. Aneopummuyecku Hepazpewiumsvle 3adayu. 3adava ocmaHosa.
Heegoszmoorcnocmv asmomamuueckoi omaaoku npocpamm.

OreHKa CII0KHOCTH BBIYUCICHUN. Bpems paboThl 1 00bEM HCIIONB3YyEeMOI MaMsITH,
WX 3aBUCUMOCTb OT pa3Mepa UCXOJHBIX JIaHHbIX. OlIeHKa aCUMIITOTUYECKOUN CII0KHOCTH
QITOPUTMOB. AJITOPUTMBI TIOJIMHOMHUAIBHOM CIIOKHOCTU. [lepebopHbie alropuTMBI.
[Tprmeps! pa3TuYHBIX AITOPUTMOB PEIICHUS OJHOM 3a]a4u1, KOTOPHIE UMEIOT Pa3INuHyIO
CIIO’KHOCTb.

[Touck mpoCTHIX YUCEN B 3aJIaHHOM JIMAINa30HE C MOMOIIBIO aJTOPUTMA «PEIIETO
OpaTtocheHnay.

MHoropa3psiaHble Lieble Yncia, 3aJa4l JITMHHOW apu(METHKY.

CrnoBapu (acconmaTUBHBIE MAaCCUBBI, 0TOOpaxkeHus ). Xau-tadbaunsl. [loctpoenune
an(aBUTHO-4aCTOTHOTO CJIOBApS JJIS 33JaHHOTO TEKCTA.

Ananuz mexcma Ha ecmecmeeHHOM si3vlKe. Buvioenenue nociedosamenvrHocmeti
no wabnony. Peaynapnvie evipasicenus. Yacmommuulil ananus.

Crexku. AHanu3 MNpaBWIBHOCTH  CKOOOYHOTO  BBIpaXKEHHs.  Bpluucienue
apu(pMETHYECKOT0 BBIPAKEHUS, 3aIIMCAHHOTO B MTOCTPUKCHON (hopMme.

Ouepenu. Mcnonp3oBaHue ouepenu A1l Bp€MEHHOTO XpaHEHUS IaHHbBIX.

Cesaznvle cnucku. Peanuzayus cmexa u ouepeou ¢ noMowblo C8A3HbIX CHUCKOB.

Anroputmel Ha Trpadax. IlocTpoeHHe MHHUMAIBLHOTO OCTOBHOIO JI€pEBa
B3BCILICHHOTO CBSI3HOTO HEOpHeHTUpoBaHHOTO Tpada. O6x00 epaga 6 2nyouny.
Ob6x00  epagpa 6  wupuny.  KommuecTBO  pa3aMYHBIX  MyTed  MEXIY
BEpIIMHAMU OPUEHTUPOBAHHOTO alMKIMYeckoro rpada. Amnroputm JledkcTpsl.
Aneopumm Dnovioa—Yopwanna.

JlepeBbst. Peanmusanus nepeBa C NOMOIIBIO CCBUIOYHBIX CTPYKTYp. JlBOWuYHBIE
(bunapubie) naepeBbs. IlocTpoeHue gepeBa Il 3aJlaHHOTO  apU(PMETHIECKOTO
BbIpakeHUs. PekypcuBHBIE aiaroputMbl o00xoaa jaepeBa. Mcmonp3oBaHue creka U
ouepenu s 00xoa iepeBa.

JluHaMuueckoe MpOorpaMMHPOBAaHME KaK METOJ PEIICHUS 33/7ad C COXpaHCHHEM
MPOMEXKYTOUHBIX PpE3yNbTaTOB. 3aJauyd, pellaeMble C TOMOIIBI0 JUHAMUYECKOTO
IPOrpaMMHUPOBAHUA: BBIUMCICHUE PEKYPCUBHBIX (YHKUMH, MOACYET KOJIMYECTBA
BapHaHTOB, 33J]a4l ONITUMHU3ALINH.

[lonsitTue 00 OOBEKTHO-OPUEHTUPOBAHHOM  NPOrpaMMHUpPOBaHUH. OOBEKTHI
u kinaccel. CBoiicTBa M MeTONbl 00BEKTOB. OOBEKTHO-OPUEHTHPOBAHHBIA aHAJH3.
PaspaboTka mporpaMM Ha  OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO  MOIXOJA.
Wukarncynsuus, HacieJ0BaHue, TOJIUMOphU3M.

Cpenst  ObicTpol  paszpaboTku mporpamm. lIpoektupoBanue wuHTEpdeiica
noJsib3oBatens. Vcrnonb30BaHue TOTOBBIX YIPABISIEMbIX 3JEMEHTOB JJII MOCTPOCHUS
uHTepdeiica.



00630p s3bIKOB NporpaMmupoBanud. [ToHsTHE 0 MapaaurMax MPoOrpaMMHUPOBAHMUSL.
H3yuenue 6mopo2o a3vika npocpammuposanusl.

NudopmanuoHHbie TEXHOJIOTUU

Oranbl KOMIBIOTEPHO-MAaTEMATHYECKOIO0 MOJIETUPOBAHMS: IMOCTAHOBKA 3aJa4H,
pa3paboTka MOJENU, TECTUPOBAHUE MOJEIH, KOMIBIOTEPHBIN HKCIEPUMEHT, aHaIu3
pe3yJbTaTOB MOJICIIUPOBAHMS.

JuckpeTu3anus npu MaTeEMaTHYECKOM MOJICIIMPOBAHUH HEMTPEPBIBHBIX MPOIIECCOB.
MopenupoBanue JIBUKCHUS. MopenupoBanue OMOJIOTUYECKHUX CUCTEM.
MaremaTu4ecKre MOJEIN B SKOHOMUKE. BBIUMCIUTENBHBIE SKCIIEPUMEHTBI C MOJIEIISIMH.

OO6paboTka pe3ysbTaTOB dKCIepUMEHTa. MeTo1 HauMEeHbIINX KBaapaToB. O1eHKa
YHUCJIOBBIX TApaMETPOB MOJIETUPYEMbIX OOBEKTOB U TMpoiieccoB. BoccraHoBieHue
3aBUCHMOCTEM I10 pe3yJIbTATaM 3KCIIEPUMEHTA.

BepositHOCTHBIE MOJCIH. MeTtoasl Momnte-Kapuiio. HUmurtanmonHoe
MozenrpoBaHue. CUCTEMbBI MACCOBOTO OOCITYKUBAHHUS.

Tabnuunbie (pensaiuroHHbIe) 0a3bl JaHHBIX. Tabnuia — npencTaBieHUE CBEACHUN
00 omHOTMHHBIX 00BekTax. Ilone, 3amucek. Kirou Tabmmipel. Pabora ¢ roroBoi 0a3oit
JNAHHBIX. 3arnojgHeHue O0a3bpl JaHHbIX. [ToMCK, cOpTUpOBKa M (UIBTpALUs JAHHBIX.
3anpockl Ha BBIOOPKY JaHHBIX. 3alpochl C NapamMeTpaMmH. Bbraucisgemsle MO
B 3aIIpocax.

MHororabnuunbple 0a3bl AaHHBIX. TUIBL CBsized Mexay Tabmuumamu. BHemHui
kJto4. [lenocTHOCTh 0a3bl TaHHBIX. 3aMPOChl K MHOTOTA0JIMYHBIM 0a3aM JJAHHBIX.

Ocnognbie npunyunvl Hopmaiuzayuu 6as oanHvlx. Azvik ynpasnenus oannvimu SQL.
Cosz0anue npocmuix 3anpoco Ha asvike SQL Ha b100pKy 0AHHBIX U3 0OHOU MaAOIUYbL.

Hepensayuonnvie 6azvi 0annbix. Ikcnepmmubvie cucmembl

NurepHer-npunioxkenusd. [IoHsATHE O CEpBEPHOM M KIMEHTCKOM 4YacCTIX CauTa.
TexHONOorust «KJIUEHT — CEPBEP», €€ IOCTOUMHCTBA M HepocTaTku. OCHOBHI si3bika HTML
u kackagubix Tabmmi ctwieh (CSS). Cuenapuun Ha s3wike JavaScript. @opMbl Ha BeO-
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pEaTbHOCTH.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOT'PAMMBI
IO UH®OPMATHUKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yAbTaThl OTPAXXalOT TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIMXCS
PYKOBOJICTBOBaThCS ~ COPMHUPOBAHHOM  BHYTPEHHEW  NO3UIMENH  JIMYHOCTH,
CUCTEMOW IIEHHOCTHBIX OpHEHTAIlM{, TO3UTHBHBIX BHYTPEHHHUX YOCKICHHM,
COOTBETCTBYIOIINX TPagULIMOHHBIM LEHHOCTSM POCCHUICKOTO oOI1ecTBa,
pacIIMpPEHNUE MKU3HEHHOTO OMNbITA W OMNbITA JEATEIIBHOCTH B IMPOLECCE pPEATN3alNU
CpeACTBaMH  y4€OHOrO TMpeaMeTa OCHOBHBIX  HAMpaBJICHUNW  BOCHUTATEIBLHOU
JEATEIIbHOCTH.

1) rpakaIaHCKOr0 BOCIIUTAHMA:

OCO3HAaHWE CBOMX KOHCTHUTYIIMOHHBIX TpPaB U OOS3aHHOCTEH, YBa)KCHHUE 3aKOHA
U TPaBOMNOpsJIKa, COOJIO/IEHHE OCHOBOMOJAraloNMX HOPM HHGOPMAIIMOHHOTO TpaBa
1 MH(QOpPMAIIMOHHOU 0€30MacHOCTH;

TOTOBHOCTh  MPOTHBOCTOATH  MJEOJOTUM  DKCTPEMH3MA,  HaAlMOHAIM3MA,
KceHO(pOoOMHM, TUCKPUMHHAIIMM 110  COIHWAJIBHBIM, PEJIUTHO3HBIM,  PACOBBIM,
HaIMOHAIHHBIM MTPU3HAKAM B BUPTYAJIBHOM ITPOCTPAHCTBE;

2) MATPUOTHYECKOT0 BOCTIMTAHUS:

IICHHOCTHOE OTHOIIIEHWE K HCTOPHUYCCKOMY HACIICIUIO, IOCTHKEHUsSM Poccuu
B HayKe, MCKYCCTBE, TEXHOJIOTHSAX, MIOHMMAaHHWE 3HAYCHHUS WHPOPMATUKH KaK HAyKd
B JKU3HU COBPEMEHHOT0 OOIIIEeCTBA;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMSI:
c(OPMUPOBAHHOCTh  HPABCTBEHHOT'O  CO3HAHUS, OJTHYECKOTO  IOBEJCHUS;
CIIOCOOHOCTh OLIEHHMBAaTh CHUTYallMI0 M NPUHUMAaTh OCO3HAHHBIE PEIICHUS,
OPHUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCIIE B CETH
WHuTepHeT;

4) 3cTEeTHYECKOr0 BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHUE K MHPY, BKIOYas 3CTETUKY HAyYHOTO W TEXHHYECKOTO
TBOPYECTBA;

CMOCOOHOCTh BOCIIPHMHUMATH pa3UYHbIe BHIbI HCKYCCTBa, B TOM YHCIIC
OCHOBAaHHOTO Ha UCIOIb30BaHUN HH(POPMAIIHOHHBIX TEXHOJIOTHIA;

5) pu3HUeCKOro BOCIUTAHHA:

c(hOpMHUPOBAHHOCTh 3J0POBOTO W 0O€30IMacHOro olpasa >KU3HU, OTBETCTBEHHOTO
OTHOIICHUS K CBOEMY 370pOBBIO, B TOM YHCIIE 3a CUET COONIOACHHUS TPEOOBAHMMA
0e30mMacHOi OJKCIUTyaTalldd CPEICTB  HMH(POPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX



TEXHOJIOTHH;

6) TPYA0BOro BOCIIHTAHMA:

TOTOBHOCTh K AKTUBHOW JI€ATEIbHOCTH TEXHOJOTHYECKOW U  COLMAaIbHOU
HANpaBJICHHOCTH, CIIOCOOHOCTh HMHULMUUPOBATh, IUIAHUPOBATH U CAMOCTOSTEILHO
BBITIOJHSATH TaKyIO JESTEIIbHOCTD;

uHTEpeC K  cdepam  1po(ecCHOHATBHON  NEATEIbHOCTH,  CBSA3aHHBIM
c MHPOPMATUKOH, NPOrpaMMHUPOBAHMEM U HHMOPMAIIMOHHBIMU TEXHOJOTHUSIMH,
OCHOBAaHHBIMH Ha JOCTIDKEHUSX HAyKd HWH(DOPMATUKH W HAYYHO-TEXHUYECKOTO
nmporpecca, yMEHHE COBEpLIaTb OCO3HAHHBIA  BBIOOp Oyaymieir mpodeccuu
U peaIn30BbIBATH COOCTBEHHBIE )KMU3HEHHBIE TUIAHBL;

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHHIO HA MPOTSHKEHUU
BCEM KU3HU,

7) 3KO0JIOTHYECKOT0 BOCIIUTAHHUS:

OCO3HAHME I100ABHOT0 XapaKTepa IKOJIOTUUECKUX MPOOJIeM U IyTel uX pelieHus,
B TOM 4YHCJI€ C Y4ETOM BO3MOXHOCTEH HWH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHI;

8) HeHHOCTH HAYYHOT0 MO3HAHMS:

c(OpMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH, AOCTHKEHUSAM HAYYHO-TEXHUYECKOIO IMpOorpecca M OOIIECTBEHHOU
MPAKTUKH, 32 CYET MOHUMAHUS POJIM UH(POPMAIIMOHHBIX PECYpPCOB, HHOOPMAIMOHHBIX
MPOIIECCOB M MH(POPMAIMOHHBIX TEXHOJIOTHI B YCIOBUAX HU(PPOBON TpaHChOpMaIUn
MHOTHX c(ep )KM3HU COBPEMEHHOTO O0IIECTBA;

OCO3HaHUE LEHHOCTH HAy4YHOW JEATEIBbHOCTH, TOTOBHOCTb OCYIIECTBISATH
MPOEKTHYIO M HCCIIEIOBATENBCKYIO AESTENbHOCTh MHINBUIYAIbHO U B TPYIIIIE.

9) 3MOUMOHAILHBIH HHTEJJIEKT, IIPEANO0JIAraro i c(OPMUPOBAHHOCTD:

CaMOpPETyJIMPOBaHUs, BKJIOYAIOUIEIO0 CaMOKOHTPOJb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTH 3a CBOE TIOBEJICHUE, CTIOCOOHOCTh aJallTUPOBATHCS K IMOLIMOHAIbHBIM
WU3MEHEHUSIM U TIPOSBIIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALMM, BKJIOYAIOUIEH CTPEMJIEHME K JOCTHKECHUIO LEIU
U yClexXy, ONTUMHU3M, WHULIMATHBHOCTb, YMEHHME JI€UCTBOBATh, HCXOHsS H3 CBOMX
BO3MOKHOCTEH;

AMIIATUH, BKJIIOYAIOLIEH CIIOCOOHOCTh MOHMMATh AMOIMOHAIBHOE COCTOSIHHE
JIpPYTUX, YYUTBIBATH €ro TNpH OCYIIECTBICHHMM KOMMYHHUKAlUU, CIIOCOOHOCTH
K COYYBCTBHIO U COTNEPEIKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIONIMX CIOCOOHOCTh BBICTPAWBATH OTHOIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, IPOSABIIATh UHTEPEC U pa3peliaTh KOH(IUKTHI.

METANIPEIMETHBIE PE3YJIBTATBI

B pesynbTare nzydenus nHQOpMaTUKK Ha YPOBHE CpeIHETO 00IIero oopa3oBaHus
y oOyuarorierocsi 0yayT copMupoBaHbl METANPEIMETHbIC PE3yJbTaThl, OTPaKEHHBIE



B YHUBCPCAJIbHBIX y‘-Ie6HBIX I[eﬁCTBHHX, d MMCHHO — IMO3HABATCJIbHBIC YHHUBCPCAJILHBIC

yueOHble  JEHCTBHUS, KOMMYHUKAaTHUBHBbIE YHUBEpCaJdbHbIE Yy4eOHBIE JCHCTBHUA,
pEryJSATUBHBIC YHUBEPCAIbHbBIE YUeOHbIE NEHCTBUS, COBMECTHAS JEATEIbHOCTb.

Ilo3HaBaTe/ibHbIe YHUBEpPCAJbHbIE YUeOHbIEe AeiiCTBHUS
Ba3oBnle Jornueckue 1eCTBUA:

CaMOCTOSTEIILHO ()OPMYITHPOBATh U aKTYaJM3UPOBATH MPOOIEMY, paccMaTpUBaTh
¢ BCECTOPOHHE;

YCTaHABIIMBATh CYIICCTBCHHBI MPWU3HAK WM OCHOBAaHUS I CPaBHECHWS,
KJIacCU(UKAIIUA U 000OIICHHUS;

OTIPEIEIATh IS ACATEIBHOCTH, 33/1aBaTh TapaMETPhl U KPUTEPUHU UX JOCTHKCHHUS,

BBISBJISITH 3aKOHOMEPHOCTH M IIPOTUBOPEUHS B PACCMATPHUBACMBIX SIBJICHUSX;

paspabaThiBaTh IUIaH pelieHHus TPoOJIeMbl C y4€TOM aHallM3a HMEIOIIMXCS
MaTepHaTbHBIX 1 HEMATEPHATBHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JCATEIBHOCTH, OIEHUBATH COOTBETCTBUEC PE3YyIHTaTOB
IIEJISIM, OLICHUBATh PUCKH TIOCTIEACTBUHN JACITCIBHOCTH;

KOOPJAMHUPOBATh M BBIMOJHATh PA0OTy B YCIOBHUSAX PEAIbLHOIO, BUPTYaTbHOTO
1 KOMOMHUPOBAHHOTO B3aWMOCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIUICHUE MPU PEIICHUHN KU3HECHHBIX IIPOOJIEM.

ba3oBblie ucciieqoBarebCKue 1eiCTBUA:

BJA/IeTh HAaBbIKAMHU Y4YEOHO-UCCIIEOBATEIbCKONM M TPOEKTHOW JIESATENbHOCTH,
HABBIKAMH Pa3peIICHUs Npo0JIeM, ClIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY
IIOMCKY METOJOB PEIICHMS MPAKTHUYECKHX 3aJa4, NPUMEHEHHUIO Pa3JIMYHbIX METOJOB
MO3HAHUS;

OCYILECTBJIATH PA3JIMYHBIE BUIBI JEATEIIBHOCTH I10 NIOJIYYEHUIO HOBOT'O 3HAHUS, €TO
UHTEpIIpeTalny, IpeoOpa3oBaHUIO U IPUMEHEHHUIO B PA3IMYHbIX YUE€OHBIX CUTYyalMsIX,
B TOM YHCJIE€ TIPU CO3/IaHUH YYEOHBIX U COLMAIBHBIX TPOEKTOB;

dbopMHpOBaTh HAyYHBIA THUIN MBIINIJICHUS, BJIaJCTh HAYYHOM TEPMHUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMHU U METO/IAMY;

CTaBUTH U (OPMYIUPOBATH COOCTBEHHBIE 33a41 B 00pa30BaTENIbHOM J€ATEIbHOCTH
Y )KU3HEHHBIX CUTYyalUsIX;

BBISIBJISIT IPUYMHHO-CIICJICTBEHHBIE CBA3U U aKTyaJU3HpPOBATh 3a/1a4y, BbIABUTATh
TUIOTE3Y €€ PEIICHMs], HAXOAUTh apTYMEHTHI JJIs I0Ka3aTEIbCTBA CBOMX YTBEPKIACHUH,
3a]1aBaTh MAPaMETPbl U KPUTEPUU PEILEHUS;

aHaJM3UPOBaTh TMOJYYECHHBIE B XOJE PEIICHUS 3aJa4yd PE3yJbTaTbl, KPUTHUUYECKU
OLICHMBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHSX;

JIaBaTh OLICHKY HOBBIM CUTYaIlUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

OCYIIECTBIIATH LieJICHANPABICHHBIN MOUCK NEPEHOCA CPEICTB U CIIOCOOOB IEHCTBUS
B IPO(hEeCCHOHATIBHYIO CPELY;

yMETh TI€PEHOCUTh 3HAHUS B TI03HABATEJIBHYI0 U MPAKTHYECKyIO0 00JacTu
KU3ZHENCITEIBHOCTH;



YMETb MHTCTPHUPOBATE 3HAHWA U3 PA3HBIX IPECAMCTHBIX O6HaCTeﬁ;

BBIABUT'aTb HOBBIC UACH, IIPCJIaraTb OpUIrnHAJIbHBIC ITIOAXOAbI U PCIICHUA, CTABHUTDH
HpO6JIeMBI " 3a1a4M, JOITYCKAOIKNEC aJIbTCPHATHBHBIC PCIICHUS.

Pa6ora ¢ ungopmanmeii:

BJIQJICTh HABBIKAMH TOJyYeHUS HWHPOPMAlUA W3 HCTOYHUKOB PAa3HBIX THIIOB,
CaMOCTOSTEIILHO OCYIIECTBIISATh TOWCK, aHAJIN3, CHCTEMATH3aIlUI0 M HWHTEPIPETALIHUIO
uH(OpPMAITUHU PA3TUIHBIX BUIOB U (DOPM TPEICTABICHNUS;

CO37aBaTh TEKCThI B PA3IMYHBIX (hopMaTax C y4ETOM HazHAYeHUsS MHQGOPMAIUH
U 1IEJIEBOM ayTUTOPHH, BEIOUpAst ONTUMAIBHYIO (DOpPMY MPEJCTABICHUS U BU3YATH3aIlNN;

OIICHWBATh JIOCTOBEPHOCTh, JICTUTUMHOCTh WHGOpMaNnu, ©€ COOTBETCTBHE
IIPaBOBBIM U MOPAJIbHO-3THYESCKUM HOPMaM;

UCIIOJIb30BaTh CpeJicTBAa MHGOPMAIIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHI
B pCIICHWW KOTHUTHUBHBIX, KOMMYHHKATHBHBIX U OPTraHU3AIlMOHHBIX  3a]1a4
c coOmofeHueM TpeOOBAaHUM SProOHOMHUKH, TEXHUKH OE€30MACHOCTH, THUTUEHBI,
pecypcocOepekeHHs, TPaBOBBIX W OATUYECKUX HOPM, HOPM HH(OOPMAIIMOHHOU
0e30MacHOCTH;

BJIaJIeTh HABBIKAMHU PAaCIlO3HABaHUS W 3aIUThl MHMOpMaNuK, MHHOPMAIIMOHHON
0€30IMacHOCTH JIMYHOCTH.

KomMMmyHUKaTHBHBIC YHUBEpPCAJbHbIC Y4eOHbIC AeHCTBUS
Oo0wmenue:

OCYULIECTBJISATh KOMMYHHUKALIUU BO BCeX chepax KU3HU;

pacCiio3HaBaTb HeBep6aJII>HI>Ie CpCaACTBa O6HI€HI/I$I, [IOHUMATh 3HAUYCHUC
COOMAJIbHBIX 3HAKOB, PpaCIIO3HABATD ITPCAIIOCHIIKA KOH(l)J'II/IKTHBIX CI/ITyaHI/Iﬁ u CMATYATh
KOH(DJIUKTHI,

BJIaACTh Pa3IN9YHbIMHU criocooamu 06HIGHI/IH u B3aHMOHeﬁCTBHH,
APrYMCHTHUPOBAHHO BECTH AHUAJIOT, YMETh CMATYATDH KOH(i)J'H/IKTHBIC CUTyalmu,

pa3BépHYTO H JIOTUYHO H3JIaraTb CBOIO TOYKY 3PCHUA C HCIIOJIB30BAHHUCM A3BIKOBBIX
CPEACTB.

CoBMecTHasI 1€ITEJILHOCTD:

IIOHUMAaTh M MCIIOJIb30BaTh IIPEUMYIIECTBA KOMAHIHOW MW WHIWBUIYaJIbHOU
paboThI;

BBIOMpATh TEMATUKY U METOJIbI COBMECTHBIX JICUCTBUI ¢ yUETOM OOIIHUX UHTEPECOB
Y BO3MOYKHOCTEH Ka)J0T0 YJI€Ha KOJUIEKTUBA;

MIPUHUMATH LEJIM COBMECTHOU JEATEIIBHOCTH, OPraHU30BbIBATh U KOOPJAUHUPOBATH
JIEVUCTBUS 110 UX JTOCTUKECHUIO: COCTABJIATH IUIAH IEMCTBUM, PACTIPEACIISITH POJIM C YUETOM
MHEHUW yYaCTHUKOB, OOCYKIaTh PE3yJIbTaThl COBMECTHOM PaOOTHI;

OIICHMBATh KAa4€CTBO CBOETO BKJIaJa M KaXKJIOTO yYaCTHMKA KOMAHJbI B OOIIHIA
PE3YNBTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

IpemiaraTh  HOBBIE  MPOEKThI, OLEHUBATh MAEA C TO3ULUUU HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKOW 3HAUYMMOCTH;



OCYHICCTBIIATh ITO3UTUBHOC CTPATCINMYCCKOC IMOBCACHUC B PA3JIMYHBIX CUTYyaAllUAX,
IMPOABIIATE TBOPUCCTBO U B006pa>K€HI/Ie, OBITH HMHHUIIMATUBHBIM.

PerynsitTuBHble YHUBepCcAJbHbIE Y4eOHbIE JeHCTBUSA
Camoopranm3anus:

CaMOCTOSITENIbHO ~ OCYILECTBIIATh IMO3HABATENIbHYIO JCSTEIBHOCTb, BBISBISATH
npoOIeMbl, CTaBUTh W (HOPMYIUPOBATH COOCTBEHHBIC 337addl B 00pa30BaTEIHLHOMN
NEATETLHOCTH U KU3HCHHBIX CUTYAIIHSX;

CaMOCTOSTENIbHO COCTaBIISATh IUJIaH pElIeHUs MpoOieMbl ¢ YYETOM HMMEIOUIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTECHUH;

JIaBaTh OLICHKY HOBBIM CUTYAaIIHUsIM;

pacuIMpATh paMKH y4eOHOIo pe/IMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHHUIA;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHUPOBATh €ro, OpaTb OTBETCTBEHHOCTh
3a pEIICHHUE;

OLICHUBATh MPUOOPETEHHBIH OTIBIT;,

CIoCcOOCTBOBATh (POPMUPOBAHUIO U TPOSIBICHUIO HIUPOKON SPYIUIMU B PA3HBIX
0o0NacTsX 3HAHWM, IMOCTOSHHO TOBBINIATH CBOM OOpa30BaTEIbHBIM U KyJIbTYPHBIH
YPOBEHb.

CaMOKOHTPOJIBb:

JlaBaTh OIICHKY HOBBIM CHUTYaIlMsIM, BHOCHUTH KOPPEKTHUBBI B JEATEIHHOCTD,
OIICHHBATh COOTBETCTBHE PE3YIbTATOB IIEIISIM;

BJIQJICTh HABBIKAMHU TO3HABATENHHON pedieKCHH KaKk OCO3HAHUSI COBEpIIIAEMbIX
JIEUCTBUN M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUH, MCIIOJIH30BAThH
npuémbl pedIeKCUN 7Sl OLICHKU CUTYaIluH, BHIOOpA BEPHOTO PEIICHUS;

OIICHWBATh PHUCKA W CBOCBPEMEHHO MPHUHUMATh PEIICHUS 0 WX CHIKEHUIO;

PUHUMATh MOTUBBI M @pTYMEHTHI PYTHUX MPU aHATIU3E PE3YIbTATOB IEATEIHLHOCTH.

IlpunsaTHus ceds U APyrux:
NpUHUMATH ce0s, TOHUMasi CBOM HEJIOCTATKU U JIOCTOMHCTBA,;
IIPUHUMATh MOTUBBI U APTYMEHTHI APYTUX [PU aHAIU3E PE3YJIbTATOB JACSATEIbHOCTH;
MPU3HABaTh CBOE MPABO U MPABO APYIHMX Ha OIMIHMOKY;
pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TMO3UIINH JPYTOro YeIOBEKa.

INPEAMETHBIE PE3YJIBTATBI

B npouecce uzyuenust kypca nunpopmatuku yriayoiaéaHoro yposus B 10 kinacce
00yJaroIUMHCs OyIyT JOCTUTHYTHI CIEAYIONIUE TPEIMETHBIC PEe3YIbTaThI:

BJIaJICHUE MPEACTABICHUSIMU O POJIM MHPOPMAIIMH U CBSI3aHHBIX C HEH MPOLECCOB
B TNIPHUpOJIe, TEXHUKE U OOIIECTBE, MOHATUAMU «HHPOPMAIHY, «MH(POPMAITMOHHBINA
OpoIecC»,  «CHUCTEMa»,  «KOMIIOHEHTbl ~ CHUCTEMbD»,  «CHCTEMHBIH  3PPexT»,
«uH(pOpMAIMOHHASI CUCTEMAy, «CHCTEMa yIPaBICHU»;

BJIaJICHUE METOJIaMU MOoucKa HHpopMaluu B cetu VIHTepHeT, yMEeHUuEe KpUTHUYECKH
OLIEHMBAaTh UH(POPMAIUIO, IOTYUYEHHYIO U3 ceTu MHTepHeT;



YMEHHE XapaKTepU30BaTh OOJIbLINE JaHHbIE, TPUBOAUTDH MIPUMEPHI HCTOYHUKOB MX
IOJlyYEHUs] W HaIpaBJICHUS MCIIOJIb30BAHMS, YMEHHE KIACCU(UIUPOBATH OCHOBHBIE
3aJa4M aHajin3a JaHHBIX (IPOTHO3MPOBAHUE, KIacCU(PUKAIMS, KIacTepu3aus, aHallu3
OTKJIOHEHHMI1), TOHUMATh MOCIEA0BATEIBHOCTh PEIICHUS 3a]a4 aHajin3a JaHHBIX: cOOp
NEPBUYHBIX JTAHHBIX, OUUCTKA U OLIEHKA KauyeCTBa JAHHBIX, BEIOOP W/WIIM MOCTPOECHUE
MOJENH, MNpeoOpa3oBaHHE JAaHHBIX, BHU3YyalW3alMs JaHHBIX, HHTEpIpPETALM
pE3yJIBTATOB;

MOHMMAaHWE OCHOBHBIX TPUHIUIIOB YCTpPOHCTBA U  (YHKIIMOHUPOBAHHUS
COBPEMEHHBIX CTALIMOHAPHBIX M MOOWJIBHBIX KOMIBIOTEPOB, TEHIACHUWN pa3BUTHUS
KOMIIBIOTEPHBIX TEXHOJIOTHIA;

BJIa/ICHUE HAaBBIKAMU pa0OThI C ONEPALMOHHBIMU CUCTEMaMH, OCHOBHBIMU BUJAAMHU
nporpaMMHOro oOecredeHuss sl pelieHus Y4YeOHbIX 3aJad 10 BbIOpaHHOMU
CHELUAIIN3ALINH;

HaJIMYKE PEICTABICHNN O KOMIIBIOTEPHBIX CETAX U UX POJIA B COBPEMEHHOM MHUPE,
0 0a30BBIX MpPUHIUIAX OpPraHU3aluy U (PYHKIHOHUPOBAHUS KOMIIBIOTEPHBIX CETEH,
00 00LIMX MPUHLIHKIAX Pa3pabOTKU U (PYHKIIMOHUPOBAHUS HHTEPHET-TIPHIIOKECHHUI];

MIOHUMAHUE YIpo3 HMHPOPMALMOHHON OE€30IMaCHOCTH, HMCIOJb30BAHHE METOJIOB
U CpEACTB NPOTHBOJEHCTBUS O3TUM yrpo3aMm, COOJIOJEHHE Mep O€30MacHOCTH,
NpEeIOTBpAllalONIMX  HE3aKOHHOE  paclHpoCTpaHEHUE  IMEPCOHAIBHBIX  JIAHHBIX,
cobmoeHre TpeOOBaHUN TEXHUKM O€30MacCHOCTM M TUTHEHBl MpH  padoTe
C KOMIIBIOTEpaMH U JPYTMMH KOMIIOHEHTaMU LHU(PPOBOTO OKPYKEHHs, NOHUMaHUE
IIPaBOBBIX OCHOB HCIIOJIb30BaHUSI KOMIBIOTEPHBIX IMporpamm, 0a3 JaHHBIX U pabOThI
B cetu UHTEpHET;

MOHUMAHUE OCHOBHBIX MPUHUMUIIOB JHCKPETH3alMU  PA3JIMYHBIX  BHJIOB
uH(pOpMaIuU, YMEHHE ONPEACISITh MHHOPMAIIMOHHBINH 00bEM TEKCTOBBIX, TpadUueCcKuxX
Y 3BYKOBBIX JaHHBIX IIPU 33JaHHBIX NapaMeTpax AUCKPETU3ALNH, YMEHUE ONPEIEIATh
CPEIIHIOI0 CKOPOCTh NEpelayd [aHHbIX, OIIEHMBAaTh W3MEHEHHE BPEMEHH Iepeaauu
IpU U3MEHEHUH MH(POPMALIMOHHOTO 00BbEMA TAHHBIX U XapaKTEPUCTUK KaHaja CBSI3U;

YMEHHUE UCIIOJIb30BaTh MPHU PEIICHUH 33/1a4 CBOMCTBA MO3UIIMOHHOM 3alMCH YHCET,
JIrOpUTMa MOCTPOCHHUS 3aIIMCH YUCIa B TO3UIIMOHHOW CUCTEME CUUCIIEHUS C 3aIaHHBIM
OCHOBAHMEM M IIOCTPOEHUS 4YHUClIa IO CTPOKE, COAEpKaLIEH 3amuch 3TOrO YHCIIA
B NO3WLHMOHHON CHUCTEME CYHUCICHMS C 3aJlaHHBIM OCHOBAaHHMEM, YMEHHUE BBINOIHSATH
apu(mMeTryecKue onepayy B MO3ULUOHHBIX CUCTEMAaX CUUCIICHUS;

YMEHUE BBIOJIHATH TPEOOpa30BaHus JIOTUUECKUX BBIPAKEHUMN, UCTIONB3YS 3aKOHBI
anreOpbl JIOTUKH, YMEHUE CTPOUTh JIOTUYECKOE BBIPAKEHUE B JU3bIOHKTUBHOU
U KOHBIOHKTUBHOW HOpPMalbHBIX (opMax MO 3agaHHOW TaOMUIle MCTUHHOCTH,
UCCJIEeI0BATh 001aCTh MCTUHHOCTH BBICKA3bIBAHMS, COJIEPIKAILIETO TIEPEMEHHbBIE, peliaTh
HECJIOKHBIE JIOTHYECKUE YPABHEHHS U CHUCTEMBI YPABHEHHI;

NoHUMaHue 0a30BbIX AITOPUTMOB 0OPAOOTKHM YHCIOBOM M TEKCTOBOW MHpOpMaLUu
(3amuch yKces B MO3ULIMOHHON CUCTEME CUMCIICHHUS, HAX0XKACHHE BCEX MPOCTBIX YUCEN
B 3aJIaHHOM JIMaria3oHe, 00paboTKa MHOTOPa3psIHBIX LENbIX YNCEI, aHATN3 CUMBOJIBHBIX

CTPOK U APYTHUX), AJITOPUTMOB MOUCKA U COPTUPOBKH, YMEHHUE OMPEEIATh CIOKHOCTh



U3y4aeMbIX B Kypce 0a30BbIX aJIrOPUTMOB (CYMMHPOBAHHE 3IIEMEHTOB MAacCHBa,
COPTUPOBKAa MAacCHBa, MEpeOOpPHBbIE AJNTOPUTMBI, JIBOUYHBIM IMOUCK) U MPUBOAUTH
IPUMEPBI HECKOJIBKUX aITOPUTMOB PA3HOM CIOKHOCTH JJIsl PELLICHHs OJHOM 3a1a4u;

BJIaJICHIE YHUBEPCAIBHBIM S36IKOM IPOTPAMMUPOBaHHSI BEICOKOTO YpoBHs (Python,
Java, C++, C#), npencraBieHusMu 0 0a30BbIX THMAaX JAHHBIX U CTPYKTYpax JAaHHBIX,
YMEHUE UCIOJIb30BaTh OCHOBHBIE YIPABISAIOIINE KOHCTPYKIUH, YMEHUE OCYIIECTBIISTh
aHaIM3 TMPEAJIOKEHHOM MPOrpaMMbl: OIPEACNATh Pe3yJbTaThl PabOoThl MPOrpPaMMBbI
IpU 3aJaHHBIX MCXOJHBIX JAHHBIX, OMNPENENATb, NPU KAKHMX HCXOJHBIX JaHHBIX
BO3MOYKHO IOJYYEHUE YKA3aHHBIX PE3YyJbTaTOB, BBISBIATH JaHHBIE, KOTOPHIE MOTYT
npUBeCTH K omubke B paboTe mnporpaMmbl, (GOpMyIUpPOBATH MPEATIOKECHUS
10 YIYYIIEHUIO TPOrPAMMHOI0 KOJa;

YMEHHE  CO3/1aBaTh  CTPYKTYpPUPOBAHHBIE  TEKCTOBBIE  JOKYMEHTBHl U
JEMOHCTPALIMOHHBIE MaTepUalbl C HCIOJb30BAHUEM BO3MOKHOCTEH COBPEMEHHBIX
IPOTrPAMMHBIX CPEJICTB U OOJIAYHBIX CEPBUCOB;

YMEHHUE MCIOJb30BaTh SJIEKTPOHHBIE TaONMIBI /Ui aHalIW3a, MpPEJICTABICHUS
U 00pabOTKM JaHHBIX (BKJIIOYAs BBIYHUCICHHE CYMMBbI, CPEIHETr0 apu(pMETHUYECKOro,
HanOOJIBLIEr0 U HAMMEHBUIErO 3HAYEHUH, pPElICHNE YPAaBHEHHM, BHIOOp ONTHUMAIBHOIO
pelieHus, NoA00p JIMHUYU TPEHAA, PELICHUE 3a7a4 IPOrHO3UPOBAHUS).

B npouecce nzyuenust kypca napopmatuku yriayon€HHoro yposHs B 11 kmaacce
00y4arouMucs 0yIyT JOCTUTHYTHI CIEAYIOLIUE TPEIMETHBIE PE3YIbTaThI:

YMEHUE CTPOUTh HEPAaBHOMEPHBIE  KOJBI, JONYCKAIOIIHE  OJHO3HAYHOE
JIEKOAUPOBaHUE COOOIIEHUN (Ipe@UKCHBbIE KOJbl), MCIOJB30BaTh MPOCTEHIINE KOIbI,
KOTOpBIE TO3BOJISIIOT OOHAPYKMBATh M HUCIPABJIATh OLIMOKM MpU Mepenaye JaHHBIX,
CTPOUTh KOJl, OOECNeurBAONINil HAUMEHBIIYI0 BO3MOXHYI CPEOHIO JIMHY
COOOILIEHUS TIPU U3BECTHOM YAaCTOTE CUMBOJIOB, OSCHATHh MPUHLHUIIBI PA0OTHI MPOCTHIX
QITOPUTMOB CKaTUS JAHHBIX;

YMEHHE pelllaTh aAITOPUTMUUECKHE 3a]]a4l, CBA3aHHbIE C aHAJIM30M rpadoB (3agaun
MOCTPOEHUS ONTUMAIILHOTO IyTH MEXIY BEpUIMHAMU rpada, onpeaeaeHus: KoJInyecTBa
pa3NUYHBIX MyTE€H MEXAYy BEpIIMHAMH OPHEHTHPOBAHHOIO alMKIn4yeckoro rpada),
YMEHUE UCMOJIb30BaTh JE€PEBbS IIPU aHAIN3€E U IOCTPOEHUH KOJIOB U JUJISl IPEICTABICHUS
apu(PMETUUYECKUX BBIPAKEHHUI, PU PEIICHUM 3a/Jady MOUCKa U COPTUPOBKH, YMEHHE
CTPOUTH JIEPEBO HWIPbI MO 33aJaHHOMY aJFrOPUTMY, pa3padaThiBaTb U OOOCHOBHIBATH
BBIMTPBIIIHYIO CTPATErUIO UTPHI;

yMEHHUE pa3pabaThiBaTh U PEAIM30BBIBaTh B BUJIE MPOrpaMM 0a30BbIE aAJITOPUTMBI,
YMEHUE UCMOJB30BATh B IPOrpaMMax JaHHbIE PA3JIMYHBIX TUIIOB C yYETOM OTpaHUYECHHIMA
Ha JMana3oH MX BO3MOKHBIX 3HAUYEHHUM, MPUMEHSATh MPHU PELIEHUU 33Ja4 CTPYKTYpPbI
JaHHBIX (CIHCKH, CJIOBApH, CTEKU, OUEPEH, 1EPEBbs), UCIIOIB30BATh OA30BbIE ONEpALUU
CO CTPYKTypaMU JIaHHBIX, IPUMEHSATh CTaHIaPTHBIE U COOCTBEHHBIE MOANPOTPAMMBI JIJIs
00pabOTKKH YUCIOBBIX JAHHBIX M CMMBOJBHBIX CTPOK, MCIOJb30BaTh MPHU pa3padOTKe

nporpamMMm  OUOJIMOTEKH MOANpPOrpaMM, 3HATh (YHKIIMOHAJIBHBIE BO3MOXKHOCTHU
WHCTPYMEHTAJIBHBIX CPEACTB Cpelbl pa3pabOTKH, YMEHHE WCIOJIb30BaTh CPEACTBA



OTNAJKA TPOrpaMM B CpeAe MNpOrpaMMHUPOBAHUS, YMEHHE JOKYMEHTHUPOBATH
IPOrpaMMBl;

yYMEHHE C03/1aBaTh BEO-CTPAHUIIBI;

BJIa/ICHHE OCHOBHBIMHU CBEJCHHSIMH O 0a3zax ITaHHBIX, UX CTPYKType, CpeICTBax
CO3/IaHUsI U pabOThl C HUMH, YMEHHE UCIOIL30BaTh TaOIUYHBIE (PEISIUOHHBIE) 0a3bl
JAHHBIX (COCTaBIATH 3alpochl B 0a3ax [aHHBIX, BBIMOJHATH COPTUPOBKY U TOUCK
3anKcel B 0a3e JaHHBIX, HANOJHATH pa3pabdOTaHHYIO 0a3y NaHHBIX) U CIPABOYHBIE
CUCTEMBI;

YMEHUE MCHOJIb30BaTh KOMIBIOTEPHO-MATEMATHUYECKUE MOJECIN ISl aHaln3a
OOBEKTOB M MPOLECCOB: (POPMYIUPOBATH II€NIb MOJEIHUPOBAHUS, BBITIOJHATH aHAIU3
pe3ynbTaTOB, MOJYYEHHBIX B XOJI€ MOJICTUPOBAHMS, OLICHUBATh COOTBETCTBUE MOJEIIU
MOJICTTUPYEMOMY OOBEKTY HIIM MPOIECCY, MPEACTABIATh Pe3yIbTaThl MOJCIUPOBAHUS
B HaIJISIIHOM BHJIE;

yMEHUE OpraHU30BbIBAThH JUYHOE  MH(DOpPMALMOHHOE IPOCTPAHCTBO
C HCIOJb30BAHWEM PA3JIMYHBIX CPEACTB UU(MPOBBIX TEXHOJOIHH, IMOHUMaHUE
BO3MOXKHOCTEH  ITUPPOBBIX  CEPBUCOB  TIOCYAAPCTBEHHBIX  YCIYr, LU(POBBIX
00pa3oBaTeIbHBIX CEPBUCOB;

INOHMMaHUE OCHOBHBIX IPHUHILIMIIOB pabOThl, BO3MOXXKHOCTEM U OTrpaHUYEHUs
IPUMEHEHUS TEXHOJIOTUI HCKYCCTBEHHOI'O MHTEJUIEKTA B PA3IMYHBIX 00JIaCTsIX, HATHUYUE
NPEACTABICHU O Kpyre pemaemMblx 3aJad MallMHHOrO oOydeHHs (paclo3HaBaHUS,
KJIaCCU(UKALMU U TPOTHO3UPOBAHUS) HAJIMUYME MPEACTaBICHUN 00 MCIOIb30BAHUU
MH(OPMAIMOHHBIX TEXHOJIOTUI B PA3JIMYHBIX MPOPECCUOHAIBHBIX CPepax.



TEMATHYECKOE IIJIAHUPOBAHUE!

10 KJIACC
HaumenoBanue
No KomuuectBo OCHOBHEIE BUJIBI 1€ATEILHOCTH
pa3lesioB U TEM [IporpamMmmHoe coziepxanue
n/m 4acoB oOy4aromuxcs

y4e0HOTO MpeaMeTa

Paznea 1. lIndpoBasi rpaMoOTHOCTH

11

Kommbrorep —
YHHBEPCAILHOE
YCTPOMCTBO 00pabOTKH
JTAHHBIX

6

TpeboBaHUs TEXHUKU OE30MACHOCTU U
TUTUEHBI PU paboTe C KOMITbIOTEpaAMHU
U APYTUMH KOMIIOHEHTaMH TG POBOTO
OKPY>KEHUSI.

[IpuHLIMIBI pAOOTH KOMIBIOTEPOB U
KOMIIBIOTEPHBIX CUCTEM. APXUTEKTYypa
dbon Heiimana. [apsapockas
apxumexmypa. ABTOMaTH4YECKOE

BBITIOJIHCHHUC ITPOI'PaMMBEI ITPOICCCOPOM.

OnepaTuBHas1, TOCTOSIHHAS U
J0JITOBpeMeHHas namsitb. OOMeH
JAHHBIMH C IIOMOILBIO IIIUH.
KoHTpoJutepbl BHEIHUX YCTPOMCTB.
IIpssMO¥ OCTYII K IAMSITH.
OCHOBHBIE TEHAECHIIUU PA3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHIA.

AHaIU3UPOBATH YCIOBUS
VCIIOJIb30BaHUsl KOMIIBIOTEPA U IPYTUX
JOCTYIHBIX KOMIIOHEHTOB IIU(POBOTO
OKPYKEHUS C TOUKH 3pPEHHS TPEOOBAHMIA
TEXHUKH 0€30I1aCHOCTU U TUTHEHBI.
OnuceIBaTh COCTaBHBIE YACTH

Y IPUHLMIBI PaOOTHI KOMIIBIOTEPOB,
MOOUJIBHBIX YCTPONUCTB, KOMIIBIOTEPHBIX
CUCTEM.

XapakTepu30BaTh KOMIBIOTEPHI Pa3HBIX
ITOKOJICHUM.

Uckats B cetn UHTEpHET MHPOPMAIIHIO
00 OTEYECTBEHHBIX CIELUATUCTAX,
BHECIIMX BKJIAJ B Pa3BUTHE
BBIYMCIIUTEIIbHON TEXHUKH.

[IpuBOIUTH NTPUMEDHI,

! KprMGOM B COACPIKAHNU TEMATUYCCKOI'O INITAHUPOBAHUA BBIACISICTCA MaTCpUal, KOTOpLIfI HE SBIIIETCS 005A3aTeIbHBIM IpU U3YUCHUU U HC BXOAUT B COACPIKAHUC HpOMe)KyTO‘{HOﬁ nim
HUTOrOBOM aTTeCTallMu 10 NPEAMETY.




[TapaneabHbIC BEIYUCIICHHS.
MHoronponeccopHbI€ CUCTEMBI.
CyniepkomnbroTepsl. Pacnipenenénnnie
BBIYHCIIUTEILHBIE CUCTEMBI M1 00paboTKa
OOJIBIINX JaHHBIX. MOOUIBHBIE

I (QPOBBIC YCTPOMCTBA M KX POJIb

B KOMMYHUKaIUIX. BcTpoeHHbIe
KOMITBIOTEPBl. MUKPOKOHTPOJLIEPHI.
Po6oTr3mpoBaHHbIE TPOU3BOICTBA

NOATBEPKAAIOIINE TEHACHIINNA PA3BUTUS
BBIYMCIIUTEILHON TEXHUKH.

[ToACHATH CYIIHOCTB NapajlIeIbHBIX
BbIuncieHud. [IpuBoIuTh MpUMEpHI
3a1a4, JUIsl PEIIEHUsT KOTOPBIX
IIPUMEHSIOTCS CYTIEPKOMITBIOTEPHBIE
TE€XHOJIOTUU WM TEXHOJIOTUU
pacnpeaenEHHBIX BBIYHUCICHUM.
XapakTepu3oBaTh pOOOTU3HPOBAHHbBIE
IPOU3BOJCTBA, MOOUJIbHBIE LIU(POBHIE
YCTPOMCTBA U UX POJIb B KOMMYHUKALIAAX

1.2

[IporpammHuoe
obecrieueHue

[IporpammHoe obecrieueHue
KOMITBIOTEPOB U KOMITBIOTEPHBIX
cucteM. Buapl mporpaMmMHOToO
oOecreyeHus: U uX Ha3HaAYeHHeE.
Oco0eHHOCTH TTPOTrPAMMHOTO
oOecrieueHust MOOMJIbHBIX YCTPONCTB.
[TapauenbHOE MPOrpaMMUPOBAHUE.
CucreMHO€ porpaMMHoOe 00ecriedeHue.
OnepalMoOHHbIE CUCTEMBI. Y TUITUTHI.
HpaitBepsl ycTpoucTB. MHCTAILTSIINAS

U JCMHCTAIISALUS IPOTPAMMHOTO
o0ecreyeHusl.

daiisioBble cucTteMsl. [IpuHIHIBL
pa3MenieHnst 1 UMEHOBaHUs (ailioB

B ToaTroBpeMeHHol mamsatu. [1labmonbt
JUTSL OTIMCAHUS TPYIII (pailyioB.

PaboTats ¢ rpadguueckum unrepdeiicom
onepaunoHHoi cuctemsl (OC),
CTaHIaPTHBIMU U CITYKEOHBIMU
NIPUIIOKEHUSAMU, (PaiIOBBIMU
MEHEe[KEepaMH.

COOTHOCHUTDH BUJIBI JIUIIEH3U I

Ha HMCI0JIb30BaHUE MPOTPAMMHOI0
o0ecreyeHus U opsJI0K €ro
UCTIONb30BaHUS U paCpOCTPAHCHUS.
[TpuBOIUTE IPUMEPHI POTIPUETAPHOTO
¥ CBOOOJHOTO MPOrPaMMHOTO
obecrieueHus, MpeTHa3HAYCHHOTO

JUTS PEIICHUS OJTHUX M TEX XKe 3a/1ad.
Ha3pBaTh OCHOBHEBIC TIPABOHAPYIICHHUS,
UMEIOIINE MECTO B 00JIaCTH
MCIIOJIb30BaHUS IPOTPAMMHOTO




3akoHOIaTEILCTBO Poccuiickoi
®depnepanuu B 001aCTH IPOTPAMMHOTO
obecnieueHus. JlueH3upopanue
MPOTrPaMMHOTr0 00ecTieueHus U
udpoBwIX pecypcoB. [IponpuetapHoe u
CBOOO/THOE MPOTPaMMHOE 00eCIICUCHHE.
Kommepueckoe 1 HeKOMMEpPYECKOe
KCIOJIb30BaHUE MPOTrPaMMHOTO
obOecrieueHus: U HUPPOBBIX PECYPCOB.
OTBETCTBEHHOCTD, yCTaHABIMBaEMasI
3aKOHOJIaTeIbCTBOM Poccuiickoit
denepanyiu 3a HEMMPABOMEPHOE
HCIMOJIb30BaHKE MPOTrPaMMHOTO
oOecrieueHus: U LUPPOBBIX PECYPCOB

00ecCIIeueHHs, 1 OTBETCTBEHHOCTD
3a HUX, MMPETyCMOTPEHHYIO
3aKOHOAATEeJILCTBOM PD.
Hpakmuueckue pabomor*:

1. Uncmannsayus u oeuncmanisyus
npocpamm

1.3. | KomnbrorepHsie cetu

[IpuHIMIIBI TOCTPOEHUS U annapaTHbIE
KOMITOHEHTbI KOMIIBIOTEPHBIX CETEH.
Cereble mpoTokoibl. CeTb IHTEpHET.
Anpecanus B cetu IHTEpHeET.
[Iporokonsl creka TCP/IP.

Cucrema JOMEHHBIX HUMEH.
Pasnenenue |IP-cetn Ha mojiceTn

C MOMOIIIbIO Macok nojicerelt. CeTeBoe
aqMuHUCTpUpoBanue. [lomydyenue
JTAHHBIX O CETEBBIX HACTPOMKAX
KoMIibroTepa. ITpoBepka HanuuMst CBA3H

[TosICHATH MPUHIUITBI TOCTPOCHHUS
KOMITBIOTEPHBIX CETEN.

BroisBnsTh oO1iiee v paznuyus

B OPTaHU3ALMH JIOKAIbHBIX U
J100aJIbHBIX KOMITBIOTEPHBIX CETEH.
[IpuBOIUTH MPUMEPHI TPOTOKOJIOB
crexka TCP/IP ¢ onpenenéHHbpIMU
byHKITUSIMHU.

Hcnonap30BaTh Macku MojiceTen

115 pazouenus |P-cetu Ha moaceru.
[IpumeHnsThs IpOrpaMMHOE

pennaraemsiii B nporpamMme o HHGpOpMaTHKe NepeueHb NPAKTHYECKUX PaboT SABIISETCS PEKOMEH IATENbHBIM, YIUTEb JIIAET BHIOOD IPOBEIEHHS IPAKTHIECKUX PAbOT.




c y31oM cetu. OnpeneneHre Mapupyra
JBIDKEHUS TTaKETOB.

Bune! nearensHoctu B cetn UHTEpHET.
CepBucol UnTepHerTa.
["eonndopMamoOHHbIE CHUCTEMBI.
["eosiokaliMOHHBIE CEPBUCHI PEATTLHOTO
BpeMEHU (HampuMep, JIOKAIHs
MOOHIIbHBIX TEJIEPOHOB, ONIPEICIICHUE
3arpy>K€HHOCTH aBTOMAarucTpaJiei),
WHTEPHET-TOPTOBIIsl, OpOHUPOBAHKE
OWJIETOB U TOCTUHHUII.
['ocynapcTBEHHBIE ANEKTPOHHBIE
cepBUCHI U yciryru. ColMaibHbIE CeTH —
OpraHu3alys KOJUIEKTUBHOTO
B3aMMOJICUCTBUS M OOMEHA JaHHBIMH.
CeTeBoli TUKET: TTpaBujIa MOBEACHUS

B KnbOeprpocrpanctse. [Ipodiaema
MOJTMHHOCTH TIOJTy4YE€HHOMN
uHdopmaruu. OTKPBITHIE
o0pa3oBaTeNbHBIE PECYPCHI

oOecrieueHue sl TPOBEPKU
PaboTOCTIOCOOHOCTH CETH.
Ilpakmuueckue pabomot:

1. Cemesoe aomunucmpuposarue

14

Nudopmanmonnas
0€301acHOCTh

TexHOTeHHBIE 1 PKOHOMUYECKUE
yIpO3bl, CBA3aHHBIE C UCIIOJIb30BAHUEM
uHGOPMAIMOHHO-KOMMYHHUKAITMOHHBIX
TexHoJoTHit. O01IKe MPOOIEMbI 3aIUThHI
uH(popMaIuu 1 HHPOPMAITMOHHON
6e3omacHoctr. CpecTBa 3amuThl
UH(POPMAIIUU B KOMITLIOTEPAX,

XapakTepu3oBaTh CyIIHOCTb NOHATHN
«uH(pOpMAaIMOHHAsE 0€30MTaCHOCThY,
«3anmTa HHPOpMaLum».
®opmyaupoBaTh OCHOBHBIE IPAaBUJIA
UH(OPMAITMOHHON O€30MaCHOCTH.
AHanu3upoBaTh 3aKOHOJATEIIbHYIO
0a3y, KacarIyrcs HHQOpMaIMOHHOM




KOMITBIOTEPHBIX CETSIX

Y aBTOMAaTU3UPOBAHHBIX
UH()OPMAITMOHHBIX CUCTEMAX.
[IpaBoBOE oOecrnieueHue
nH(GOPMAIIMOHHON O€30MaCHOCTH.
DnexmporHas yupposas noOnucy,
cepmuuyuposanHvle caimol U
O0OKYMeHmbl.

[IpenoTBpamieHue
HECaHKIIMOHUPOBAHHOTO TOCTyTa

K JTUYHOU KOH(PHUICHIIMATIbHON
uH(pOopManuu, XpaHsuencs

Ha IEPCOHAIIBHOM KOMIIBIOTEPE,
MOOHIIbHBIX YCTPOUCTBAX.
Bpenonocnoe nporpaMmmMHoOe
oOecrieyeHue 1 crnocoObl 0OPbOBI ¢ HUM.
AHTHBHUPYCHBIC IPOTPAMMBEI.
OpraHuzarys JMYHOTO apXrBa
uHpopMaliuu. PesepBHoe KomupoBaHUeE.
[TaposbHas 3amuMTa apXuBa.
[Iudposanne nanuprx. CAMMETpUYHBIC
¥ HECUMMETPHUYHBIC U PHI.

[ dps! mpocToii 3aMEHBI.

[udp Lezaps. [Hudp Buxenepa.
Anroputm mmdpoBarus RSA.
Cmeeanoepagus

0€30MacHOCTH.

[IpuMeHATh cpeAcTBa 3alTUTHI
uHpopMaruu: 6paHaMay3PHI,
AHTUBUPYCHBIC TPOTrPAMMBI,
apOJMPOBAHKE U APXUBHPOBAHUE,
mudpoBaHue.

[IpenorBpamars
HECaHKIIMOHUPOBAHHBIN JOCTYTI
K JTUYHOU KOH(HICHIIMATIbHON
uH(popMaIum, XpaHsueics

Ha MePCOHAILHOM KOMIIBIOTEPE,
MOOWIIBHBIX YCTPOWCTBAX.
Ilpakmuueckue padomui:

1. Anmusupycnvie npocpammul.
2. lllugposanue oannwvix

Hroro no pazgeny

24




Pa3znen 2. TeopeTrudyeckue 0CHOBBI HH(POPMATUKHU

2.1 | IIpencraBienue
uH(bOopMaIH
B KOMITBIOTEPE

19

Nudopmanusi, nanHble ¥ 3HAHUSL.
HNudopmarioHHbIe TPOIIECCHI

B IIPUpPOJIE, TEXHUKE U OOIIECTBE.
HenpepbiBHBIE U TUCKPETHBIC
BEJIMYMHBI ¥ cUrHaIbl. HeoOxoqumocThb
JTUCKpeTH3aIuu nHpopmammu,
npeJHa3HaYeHHOM JJIsl XpaHEHMUs,
nepeaadn 1 00padoTKH B U(POBBIX
cucreMax.

JIBOMUHOE KOJUpPOBaHUE.
PaBHOMEpHBIE 1 HEPABHOMEPHBIE KOBI.
JlekomupoBaHue COOOIEHUH,
3aMACAaHHBIX C TIOMOIIBIO
HEPaBHOMEPHBIX KOJOB. Y cioBue PaHo.
[Toctpoenune ogHO3HAYHO
JIEKOAUPYEMBIX KOJIOB C TTOMOIIBIO
nepesa. I pagh An.A. Mapkosa. Enuauiibi
U3MEpEHHs KOJTMYeCcTBa MH(OPMAIIUH.
AndaBUTHBIN MOIXO]] K OIICHKE
KOJIM4eCTBa HH(POPMALIHH.

Cucremsl cuucnenus. Pa3sépuyras
3aIKCh LENbIX U APOOHBIX YHCEN

B TIO3UIIMOHHON CHCTEME CUMCIICHHMSI.
CBolicTBa ITO3UIIMOHHOM 3aIIUCH YHCJIa;
KOJIMYECTBO LU(DP B 3aMTUCH, IPU3HAK
JETMMOCTH YMCJIa HA OCHOBAaHUE

[TosicCHATH CYIIIHOCTH MOHATHI
«HGOPMALIHSY, «TaHHBICY, «3HAHUS.
Pemartp 3anaun Ha u3MepeHne
uH(popMaruu, 3aKIr0YEHHON B TEKCTE,
C O3UIMU al(PaBUTHOTO MOIX0/1a

(B IpeANOJIOAKEHNUU O PAaBHOM
BEPOSTHOCTH MOSIBJICHUSI CHMBOJIOB

B TEKCTE).

[TosicHATh HEOOXOIUMOCTH U CYIITHOCTh
JTUCKPETU3ALNY TIPU XPAHECHHH,
nepeaadye u 00paboTKe JaHHBIX

C IOMOIIBKO KOMIIBIOTEPOB.
[IpuBOIUTH IPUMEPHI PABHOMEPHBIX

Y HEpaBHOMEPHBIX KO10B. KonupoBath
U JIEKOJIMPOBATH COOOIICHUS

C UCTI0JIb30BAaHUEM PaBHOMEPHBIX

Y HEPABHOMEPHBIX KOJOB.

Ctpouth npeduKCHBIE KOJIBI.
KnaccudumupoBars cuctembl
CUUCJICHUS.

BrinonuHsATs cpaBHEHUE YnCen,
3allUCaHHbBIX B JIBOMYHOM,
BOCBMEPHUYHOW U IECTHAAUATEPUIHON
CHUCTEMAX CUUCIICHUS.

OcymeCTBIATH EPEBOJT YUCET MEKIY
JBOMYHOM, BOCbMEPUYHOMU




CUCTEMBI CUUCIICHUS. AJITOPUTM
nepeBo/ia 1enoro yucia u3 P-uunoi
CUCTEMBbI CUUCIICHUS B JECATUUHYIO.

ANTOpuUTM NepeBoaa KOHEUHOU P-nuHoi

JIpo0H B JECATUUHYIO. AJITOPUTM
MIEpEBO/Ia LEJIOTO YUCia U3 IECATUIHOM
CUCTEMBbI CUuCieHus B P-uunyto.
[lepeBoa KOHEUHOM IECATUYHOMN JPOOH
B P-nunyto. /IBonuHas, BocbMepu4Has
Y IECTHAAUATCPUYHAS CHCTEMBI
CUMCJIEHUS, CBSI3b MEXIY HUMM.
Apudmernueckue onepanuu

B MIO3ULIMOHHBIX CUCTEMAX CUUCIICHUS.
Tpouunas ypasHosewernnasa cucmema
cuucnenus. /{gouuHo-oecsamuynas
cucmema CHUCIeHUs.

Komuposanne texctoB. Konnposka
ASCII. OnHoGalTHBIE KOJUPOBKHU.
Crangapt UNICODE.

Koauposka UTF-8. Onpenenenue
UH(OPMAITMOHHOTO 00BEMA TEKCTOBBIX
COOOIICHUH.

Koauposanue nzodpaxkennii. OrieHka
MH(OPMAIMOHHOTO 00bEMaA
rpaduyecKuX JTaHHBIX TIPU 3aJJaHHBIX
pasperieHnu u TITyOnHE KOJUPOBaHUS
uBera. [{BeToBbie Mmoaenu. BektopHoe

Y IIECTHAIATEPUIHON CHCTEMaMHU
CUHCJICHUSI.

BhINoAHATE CllOXKEHUE U BEIUUTAHUE
YHCell, 3aMUCaHHbIX B JBOMYHOM,
BOCBMEPUYHON U NIECTHAALATEPUIHON
CUCTEMaX CUUCIICHUSI.

OcCymIecTBIATh KOJMPOBAHNE TEKCTOBOM
uH(pOpMaIUU C TOMOUIBIO
KOJIMPOBOYHBIX TAOJIHII.

Onpenenatbs HHPOPMAITMOHHBIN 00BEM
TEKCTOBBIX COOOIIICHUI B Pa3HBIX
KOJMPOBKAX.

Bpruucnsars pazMep HBETOBOM NaJIUTPbI
110 3HAYEHHUIO OUTOBOM TITyOUHBI 1IBETA.
Omnpenenars pazMepsl rpaduIecKux
(baiiI0B MPY U3BECTHBIX PA3PEIICHUN U
riryOuHe KOAUPOBAHUS IIBETA.
Boruucnsats nHGOpMaIIMOHHBIN 00BEM
1 POBOI 3BYKO3AIMCH TI0 YaCTOTE
JTUCKPETU3AINH, TTTyOUHE KOJTUPOBAHUS
Y BPEMEHU 3aIlUCH.

Ilpakmuueckue padomoi:

1. Jluckpemusayus epagpuuecotii
ungopmayuu.

2. Jluckpemu3zayusi 36yK0801U
ungopmayuu




koaupoBanue. DopmaTel rpadhuuecKux
¢aitnos. Tpéxmepnas rpaduxka.
®pakranpHas rpaduka.

Koauposanue 3Byka. OnieHka
HH(pOPMAITMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX TIPH 33JJaHHBIX YaCTOTE
JTUCKPETU3AINH B PA3PSTHOCTH
KOJMPOBAHUS

2.2

OcHOBBI aJITEOPbI
JIOTUKA

14

Anre6pa noruku. [Tonsitue
BbICKa3bIBaHUs1. BbICKa3bIBaTEIbHbBIC
dbopmbl (mpenukatsl). KBaHTOPHI
CYIIIECTBOBAHMSI U BCEOOITHOCTH.
Jlornueckue onepanuu. TaOauIbI
HMCTUHHOCTH. JIOTHYeCKUe BhIpaKEHUS.
Jlormueckue TOXKIECTBA.
J{oKa3aTenbCTBO JIOTHYECKHUX TOKIECTB
C NOMOILLIO TAOJIMI] UICTHHHOCTH.
Jlornueckue onepainuu U ornepanuu
HaJl MHOYKECTBaMHU.

3aKoHbI anreOphl JTOTUKH.
OKBUBAJIEHTHbIE MPE0Opa30BaHUS
JIOTUYECKUX BBIpAKEHUU. JIornueckue
YpaBHEHUS U CUCTEMbl YPAaBHECHUIA.
Jlornueckue GyHKIMU. 3aBUCUMOCTh
KOJINYECTBA BO3MOXHBIX JIOTHUECKUX
GyHKUMIA OT KOJIMYECTBa apryMEHTOB.
[TonHbIE CUCTEMBI JOTUYECKUX

[IpyuBOIUTH IPUMEPHI JIIEMEHTAPHBIX

Y COCTABHBIX BBICKA3bIBAHMIA.
Pa3nuuathk BICKa3bIBAHMS U PEAUKATHI.
VYcTaHaBIMBATh CBSI3b MEKY alreOpoi
JIOTUKH U TEOPUEN MHOKECTB.
Brruncniars 3HaueHUs TOTHYECKUX
BBIPKEHUI C JJIOTUYECKUMHU
onepanusiMy KOHbIOHKIINH,
JTU3bIOHKIIUY, THBEPCUU, UMIUIUKALINH,
SKBHUBAJICHIIU Y.

[TpoBoauTh aHaIN3 TAOJIUIl HCTUHHOCTH.
CrpouTth TaOIUIBI HCTUHHOCTH
JIOTUYECKUX BBIPAKECHUM.
Ocyl1ecTBIATh SKBUBAJICHTHBIE
npeoOpa3oBaHUsl JIOTHYECKUX
BBIPAKEHUI C UCIIOJIb30BAHUEM 3aKOHOB
anreOpsbl JJOTUKH.

Ocy1ecTBIATh NOCTPOCHUE
JIOTUYECKOTO BBIPAXKEHUS C JAHHOU




GyHKIHH.

Kanonuueckuie (Gopmbl IOTHUECKUX
BbIpaxkeHu. COBEPILICHHBIC
JIN3bIOHKTUBHBIE U KOHBIOHKTUBHBIE
HOpPMaJIbHBIE (DOPMBI, AITOPUTMBI UX
MOCTPOEHUS 1O Ta0IUIE UCTUHHOCTH.
Jlornueckue 3EMEHTHI B COCTaBe
kommbroTepa. Tpurrep. Cymmarop.
MHoropa3psaHblii CyMMaTop.
[TocTpoeHune cxeM Ha JJOTHYECKHUX
AJIEMEHTAX MO 33ITAHHOMY JIOTUYECKOMY
BBIPAKECHUIO. 3aIIUCh JIOTUYECKOTO
BBIPAXKEHUS 10 JJOTHYECKOUN CXEME.
Muxkpocxemvl u mexuHono2us ux
npou3eo0cmaa

TaOJIMIIeH UCTUHHOCTH U €T0
YIPOLIEHUE.

Pemars npocteie Jornyeckue
YPAaBHEHHUS U CUCTEMBI YPABHECHHUIA.
XapakTepu3oBaTh JOTUYECKUE
3JIEMEHTHI KOMIIBIOTEPA.

[TosicHATB yCTPOMCTBO CyMMaTopa

U TpUITEpa.

3anuchIBaTh JIOTUYECKOE BEIPAKECHUE
10 JIOTUYECKOU CXEME.

CTpouTh cXeMbl Ha JTIOTHUECKUX
3JIEMEHTAaX M0 3aIaHHOMY JIOTHYECKOMY
BBIPAKCHHUIO.

Ilpakmuueckue padomui:

1. Ilocmpoenue u ananuz mabauy
UCTMUHHOCIU 8 MADIUYHOM Npoyeccope

2.3

Kommerorepnas
apudmeTrka

[IpencraBieHue UEIbIX YUCEI B MAMSITH
KOMIIbIOTEpA. OTPaHUYEHHOCTD
JIAana3oHa YMcel Mpy OrpaHUYCHUN
KoJmuecTBa pa3psaoB. [lepenosHenune
pa3psAaHON CeTKU. be33HakoBbIE U
3HAKOBEIC JaHHBIC. 3HAKOBBIM OMT.
JIBOMYHBIN JOMOJHUTEIBHBIN KO
OTPHULIATEIIbHBIX YUCEIL.

[ToOuTOBBIE TOTHUECKHUE OTICPAIIHH.
Jlornueckuii, apudmeTnyeckuii u
nuknnaecku capuru. [udposanue

[Tony4yaTs BHyTpEHHEE IPEACTABICHUE
LENBIX U BEIIECTBEHHBIX YHCEII

B IIaMSITU KOMITBIOTEPA; ONPEIETh
110 BHYTPEHHEMY KOy 3HaYEHUE YNCIIa.
XapaxkTepuszoBaTh O€33HAKOBBIC U
3HAKOBBIE JIaHHBIE.

[TosicHATH MOPSIAOK BBHIMOTHEHUS
apuMeTHUYECKUX oTneparuii ¢ HeIbIMU
U BEUIECTBEHHBIMU YHCIaMU

B IIPOIIECCOPE.

[TpumeHsITh MOOUTOBBIE TOTHYECKUE




C MOMOIIbIO MTOOUTOBOM OTEepaIuu
«uckimoygaroniee Iy .

IIpencraiieHre BENIECTBEHHBIX YU CEIT

B IaMSTH KOMIIbIOTEpA. 3HAYAIIasl 4acTh
Y MOPAIOK yKucia. Jlnamna3oH 3Ha4YCHUN
BeIlIeCTBEHHBIX uncell. [Ipobiemsr
XpaHEHUs BEIIECTBEHHBIX YUCET,
CBSI3aHHBIC C OTPAHUYEHUEM KOJIMYECTBA
pa3psa0B. BeimonHeHne onepanuii

C BEIIECTBEHHBIMHU YHCJIaMH,
HaKOTUICHUE ONTHOOK TP BBIUYMCICHUSIX

orepanuu.
XapakTepusoBaTh MpeCTaBICHUE

U XpaHEHHUE B TaMSATH KOMITBIOTEPa
BEIIECTBEHHBIX YUCEN.

[TosicHATH MPUYUHBI HAKOTIIICHUS
OIMMOOK TP BBIYUCIICHUSIX

C BEIIECTBEHHBIMH YHCITAMH.
Ilpakmuueckue pabomut:

1. M3yuenue nopaspsono2o MawuHHo20
npeoCcmasieHus Yeavlx U 6eueCmeeHHbLX
yucern

Hroro no pazgeny

40

Pa3znes 3. AiIropuTtMbI M IPOrpaMMHUPOBAHHE

3.1

Bsenenue
B POrpaMMHPOBAHUE

16

Onpenenenne BO3MOXKHBIX PE3YJIbTATOB
pabOThI MPOCTEUIITNX ATOPHUTMOB
yIPaBJICHUS UCTIOJIHUTEIISIMU U
BBIYUCIIUTEIILHBIX aJITOPUTMOB.
Omnpenenenne UCXOIHBIX TAaHHBIX,

IIPY KOTOPBIX AJITOPUTM MOXKET J1aTh
TpeOyeMblil pe3ysbTar.

DTtarnel penieHus 3a7a4 Ha KOMIBIOTEpE.
HNHCcTpyMeHTallbHBIC CPEACTBA:
TPAHCIISITOP, OTIATUHK,
npodmmpoBIHK. KoMmusius

Y MHTEPIIPETAIUS IIPOTPAMM.
BupryanbHbIe MaIIMHBL.
WuTerpupoBanHas cpena pa3paboTKy.

BoiscHaTh pe3ynbTar padoThl
aJITOPUTMA JJ1s1 UCTIOTHUTEISI

MIPU 33JIaHHBIX UCXOJIHBIX JaHHBIX,
ONPENEIISITh BOBMOKHbBIE NCXOAHBIE
JAHHBIE JIJIS1 U3BECTHOIO pe3yibTaTa.
[IpuBOIUTH MPUMEPHI AJITOPUTMOB,
COJIEpIKAIIUX MOCIEA0BATEIbHEIE,
BETBSIINECS U IUKIUYECKUE CTPYKTYPHI.
AHaJIM3UPOBATH IIUKIINYECKUE
AJTOPUTMBI JIJI1 UCTIOJTHUTEJIA.
Breinenars sTansl penieHust 3a1a4n
Ha KOMIIBIOTEPE.

[TosiCHATD CYIIHOCTD BBIJIETICHHBIX
JTaroB.




MeTonbl OTIAAKK IPOTpamMM.
Hcnonb3oBaHre TPaCCUPOBOYHBIX
Tabnuil. OTaag0YHbIN BBIBO/I.
[TomraroBoe BBIMOJHEHUE TPOTPAMMBI.
Touku octa”osa. [IpocmoTp 3HaUCHUHI
MIEPEMEHHBIX.

Azbik nporpammupoBanus (Python,
Java, C++, C#). Tunsl JaHHBIX:
I1€JI0YMCIICHHBIC, BEIICCTBCHHBIC,
CUMBOJIbHBIC, JIOTHYECKHE. BeTBienus.

CnoxHnbie ycnoBus. LIuKibI ¢ ycnoBHeM.

[{MKJIBI IO IEPEMEHHOM.
B3anMo3aMeHs1eMOCTh pa3InyHbIX
BUJIOB IMKJIOB. ITHBapuaHT LUKIIA.
CocraBneHue IUKIIA C UCTI0JIb30BaHUEM
3apaHee OINPEeNEeIEHHOTO MHBApUAaHTa
LUKJIA.

JIoKyMeHTHpOBaHHE IPOTrPaMM.
Hcnonp30BaHnEe KOMMEHTAPUEB.
[ToaroToBka onucaHus MPOrpaMMbl

Y MHCTPYKIIMH JIJIs1 TOJIb30BATENS.
AnTopuTMBI 00pabOTKH HATYpaTbHBIX
YUCEJI, 3aMMCAHHBIX B TO3ULIMOHHBIX
CUCTEMaX CUUCIICHUS: pa30ueHue
3aIliCU YKCiIa Ha OTHEIbHbBIE ITU(PBI,
HAaXO0XKJEHUE CYMMBI U ITPOU3BEIACHUS
u@p, HaX0XkKIEHNE MAKCUMaIbHON

OTnaxxuBaTh MPOTPAMMBI C TIOMOIITHIO
TPacCCUPOBOYHBIX TAOIHUIL

Y C HCTIOJIb30BAHMEM BO3MOXKHOCTEH
OTJIaJYMKa CPEbI POTPAMMHUPOBAHUSI.
CocTaBisATh TOKYMEHTALUIO

Ha IPOrpaMMmy.

Pa3pabatbIBaTh U peaan30BbIBATh

Ha SI3bIKE MPOTPAMMUPOBAHUS
aIropuTMbl 0OPAOOTKH 1IEJIBIX YUCET,
B TOM YHCJIC TIEpeOOPHBIE aJITOPUTMBI.
PaszpabatbiBaTh mporpammsl

T1s1 00paOOTKM JAHHBIX, XPAHSIITUXCS
B TEKCTOBBIX (paiiiax.

Ilpakmuueckue padomui:

1. Bvioenenue u oopabomra yughp
Yeno2o YUcia 8 pasiuyHblx CUCIEMAX
CUUCTIEHUS C UCNONb308AHUEM ONEPaYUli
YeloYUCIeHHOU apupmMemuxu.

2. Pewenue 3a0au memooom nepebopa.
3. Obpabomka OaHHBIX, XPAHAUUXCSL

6 Qaiinax




(MUHUMAaJTBHOW ) IU(PPHI.
HaxosxaeHnue Bcex mpoCThIX YHCe

B 3aJaHHOM Juama3oHe. [Ipencrabienue
4KCIia B BUIe HA00pa MPOCTHIX
COMHOXHUTEJECH. AIITOPUTM OBICTPOTO
BO3BE/ICHHS B CTCTICHb.

O6paboTKa JaHHBIX, XPAHSAITAXCS

B (haitnax. TekcTOBbIC M TBONIHBIC
daiinbl. DaiioBble IEPEMEHHBIC
(daiinoBele yka3arenu). UteHue

u3 (aiina. 3anuch B aiin

3.2

BcenomorarenbHbie
AT OPUTMBI

Pa3Ouenue 3amaun Ha MOoA3a1a4H.
[ToamporpaMmel (IpOIIEAYPHI U
bynkuun). Pexypcus. PexypcuBHbie
00beKTHI (hpakTaiibl). PekypcuBHbIE
MpOLEeTyphl U GYHKITUH.
Hcnonb30BaHue CTEKA AJI1 OpTaHU3alud
PEKYPCUBHBIX BHI30BOB.
Hcnons3oBaHne CTaHIAPTHON
OMOTMOTEKH SA3bIKA TPOTPAMMHUPOBAHUSI.
[MoaknroueHue OMOIMOTEK
MOANPOTrpaMM CTOPOHHUX
npousBoauTenen. Moy nbHbIN PUHLIMIT
MTOCTPOCHUS TTPOTPAMM

Pa30uBaTh 3aauy Ha MoA3a4auH.

O opMIATh JIOTUYECKU LETOCTHBIE
WM MOBTOPsItoLIMecs (hparMeHThl
IPOrpaMMbl B BUJI€ MOAIPOTPAMM.
ITosACHATB CYIITHOCTH PEKYPCUBHOI'O
aNropuTMa.

Haxonutb pekypcuBHbIE O0OBEKTHI

B OKPYXKaIoIlleM MUpE.

Onpenendarb pe3ynbTaT padoThl
IIPOCTOTO PEKYPCUBHOTO aJIrOPUTMA.
Hcnons30Bath cTaHAapTHHIE
OMOJIMOTEKU MOANPOTPAMM S3bIKA
IIPOrpaMMHPOBaHUs, OMOIMOTEKU
CTOPOHHHUX IPOU3BOIUTEIIEH.
[IpuMeHATH MOYIbHBIN TPUHLIUIT
pu pa3paboTKe MPOrpamMmm.




Ilpakmuueckue pabomut:

1. Hcnonvzosanue noonpoepamm
CMAaHOapmuou oubIuOMeKU A3bIKA
NPOSPAMMUPOBAHUSL.

2. Pazpabomka noonpocpamm.

3. Pexypcugnvie noonpozpammoi.

4. Mooynvublil npuHyun nocmpoenus
npocpamm

3.3

YuciaeHHbIE METOIBI

Yucnenasle MeTOabl. TOUHOE U
NPUOIMKEHHOE pELICHUS 3a/1auu.
YucieHHbIE METO/IBI PELLIECHUS
YpaBHEHUI: METOJ1 repedopa, METOT
1oJIOBUHHOTO JieneHus. [Ipubnmxénnoe
BBIYHCIICHUE JIJTUH KPUBBIX.
Brruucnenue miomaaei puryp ¢
IIOMOILBIO YUCIIEHHBIX METO/I0B (METOA
PSIMOYTOJIBHUKOB, METOJ] TPAIELIHA).
[Touck Makcumyma (MHHUMYMa)
GyHKIIUU OJTHOM MepeMEHHON METOI0M
MOJIOBUHHOTO JICJICHHUSI

[TosicHATH IPUHITUTIBEI PaOOTHI
YUCJICHHBIX METOJIOB, Pa3HUILY
MEX Y TOYHBIM U IPUOIKEHHBIM
PEIICHUSMHU BEIYHCIIATEIBHBIX
3ajad.

Pa3zpabatbeiBaTh 1 OTIKUBATH
IPOTPAMMBI, PEATH3YIOIIIHEC
YUCJICHHBIE METO/IbI PEIICHUS
ypaBHEHUH, NPpUOIKEHHOE
BBIYHCIICHUE JITMH KPUBBIX

¥ TTotmazei Guryp, IOMCK MaKCUMyMa
(MuHUMYMa) (PYHKITUU OJTHOM
IIEPEMEHHOM.

Ilpakmuueckue pabomut:

1. Yucnennoe pewenue ypagneuui.
2. Ilpubnudsicénnoe svruucierue OUH
Kpusblx u niowaoeu gueyp.

3. llouck maxcumyma (MuHumMyma)

@dyHKYUU




3.4 | Anroputmbl 00pabOTKH 3) OOpaboTKa CUMBOJIBHBIX JaHHBIX. Hcnonb30BaTh BCTPOCHHBIE QYHKITUH
CHUMBOJIbHBIX JaHHBIX Berpoennbie pyHKINU S3bIKA A3bIKa MPOTPAMMHPOBAHUS
IPOrpaMMUPOBAHUSA JIJIs1 00pabOTKH 111 00pabOTKHU CUMBOJIBHBIX CTPOK.
CHUMBOJIBHBIX CTPOK. AJITOPUTMBI PazpabatpiBaTh 1 OTJIAXKUBATD
00pabOTKN CUMBOJIBHBIX CTPOK: IPOrpaMMBI, pEaTU3YIOIIUE TUTIOBBIE
NOJICYET KOJIMYECTBA MOSIBICHUN JITOPUTMBI 00PaOOTKH CUMBOJIBHBIX
CHUMBOJIA B CTPOKE, pa30MEHUE CTPOKU JTAHHBIX Ha BEIOPAHHOM SI3BIKE
Ha CJIOBA M0 IPOOEIbHBIM CHMBOJIAM, POTPaMMHPOBAHUSI.
MOWCK TMOACTPOKH BHYTPH TaHHOM [IpeobpazoBbIBaTH YKCIA
CTPOKH, 3aMeHa HalJICHHOW MOJICTPOKH | B CHMBOJIBHYIO CTPOKY M 0OpaTHO.
Ha JIpYTyIo cTpoKy. I'eHepanus Bcex Ilpakmuueckue pabomut:
CJIOB B HEKOTOPOM aJi(haBUTE, 1. llocumeonvuas obpabomka cmpox.
YIOBJIETBOPSIIOIIMX 3aJaHHBIM 2. Obpabomka cmpox
orpannuyeHusM. [IpeobpazoBanue uncna | ¢ ucnoavzosanuem QyHxkyuil
B CUMBOJIBHYIO CTPOKY U OOpaTHO CMAaHOapmuou OUbIUOMEKU A3bIKA
NPOCPAMMUPOBAHUA.
3. ['enepayus écex cnos,
VO0081emBOPAIOUUX 3A0OAHHOMY
YC08UIo
3.5 | AnroputmMbl 00pabOTKH 10 MaccuBbl ¥ IOCIIEI0OBATEIBHOCTH [IprBOIUTH TPUMEPHI OTHOMEPHBIX
MacCHBOB yriceln. Beraucienne o000IEHHBIX U IBYMEPHBIX MaCCHUBOB.

XapaKTEPUCTHUK 3JIEMEHTOB MacCHUBa
WJIM YHCIIOBOM MTOCIIE0BATENBHOCTH
(CyMMBblI, MPOU3BEACHHUS], CPETHETO
apu(pmMeTryecKoro, MUHUMaIbHOTO
Y MaKCHUMaJIbHOTO 3JIEMEHTOB,
KOJIMYECTBA HJIEMEHTOB,

[IpuBoaUTH IpUMeEpHI 33124

13 NOBCEIHCBHOM KU3HH,
IIPEAIIOIArarolX UCIIOIb30BaAHNE
MaCCHUBOB.

Pa3pabatbiBaTh 1 OTIAXKHUBATH
IIPOrPAMMBI, peaIU3YIOLI1E TUIIOBbIE




YIOBJIETBOPSIONINX 33JaHHOMY
yCJI0BUI0). JIMHEWHBIN MOUCK
3aJIaHHOT'O 3HAYEHHUS B MACCHBE.
CopTupoBKa OTHOMEPHOTO MAaCCHBA.
[TpocThie METOBI COPTUPOBKH
(MeTon Imy3bIpbKa, METO BEIOODA,
COPTHPOBKA BCTaBKaMH).
CopTHpoBKa CIUSHUEM.

beicTpas copTupoBKa MaccuBa
(anroput™m QuickSort).

JIBOWYHBIN IOUCK B OTCOPTUPOBAHHOM
MacCCHBE.

JIByMepHbIE MacCUBBI (MaTpPHULIBI).
AnropuTMbI 00pabOTKH ABYMEPHBIX
MacCHBOB: 3aII0JIHEHUE IBYMEPHOTO
YHCIIOBOTO MacCHBa MO 3a/1aHHBIM
IpaBHJiaM, TIOUCK dJIEMEHTa

B JIBYMEPHOM MacCUBe,

BBIYHCIIEHHE MaKCUMyMa (MUHUMYMa)
¥ CYMMBI 3JIEMEHTOB JIByMEPHOTO
MacCHUBa, MEPECTAaHOBKA CTPOK

U CTOJIOIIOB IBYMEPHOT'O MacCHBa.
Paszpabomxa npoepamm ons pewrenus
NPOCMbIX 3A0a4 AHANU3A OAHHbIX
(ouucmra oannvix, knaccugurayus,
AHAU3 OMKIIOHEHUIL)

aJITOPUTMBI 00PaOOTKH OJTHOMEPHBIX
U IBYMEPHBIX MAaCCUBOB, Ha BELIOpAaHHOM
SI3BIKE TTPOTPAMMHUPOBAHHSL.
Paszpabamvieame npocpammoi

0J151 peuleH sl nPOCMbIX 3a0a4 AHAIU3A
OQHHBIX.

Ilpaxkmuueckue padomoi:

1. 3anonnenue maccusa.

2. Bviuucnenue 0606uiénnolx
Xapaxkmepucmuxk Maccusa (Yucio8otl
noCe008amelbHOCUL).

3. Ilouck munumanvroco
(MaKcumantbHo20) d1eMeHma 8 YUcio80M
maccuse.

4. Jlunetinwlii nOUCK 3a0AHHO20
3HAYEHUs 8 MAcCCuse.

5. Ilpocmbie memoovl copmuposku
maccusa.

6. hvicmpas copmuposka maccuaa.

1. [{eouunblii nouck.

8. Obpabomra mampuy.

9. Ananuz oanHwlx

Hroro no pazgeny
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Pa3znen 4. UndopManiuoHHbIE TEXHOJIOTUH

4.1 | OO6paboTKa TEKCTOBBIX 6 TexcToBbIil mporeccop. Pa3zpabatbiBaTh CTPYKTYpY JTOKYMEHTA.
JIOKYMEHTOB PenaktupoBanue u opmaTUpoBaHUE. Hcnons3oBath cpecTBa aBTOMATU3AIUN

[IpoBepka opdorpaduu u rpaMMaTUKH. | IPU CO3IaHUU TOKYMEHTA.
CpencTBa moucKa ¥ aBTO3aMEHBI [IpuMeHATh MpaBwia MUTUPOBAHUS
B TEKCTOBOM ITPOIIECCOPE. UCTOYHUKOB U 0(hOPMIICHHUS
Hcnonb3oBaHue CTUIICH. OoubmorpadMIeCKMX CCHUIOK.
CTpyKTypUpOBaHHBIE TEKCTOBBIE [IpuHMMAaTh yyacTHhe B KOJJIEKTUBHON
noKyMeHThl. CHOCKH, OTJIaBJICHUE. paboTe HajJ TOKYMEHTOM.
KomnekTrBHas paboTa ¢ JOKyMEHTaMu. | BBIMONIHATE HAOOp U IPOCTYIO BEPCTKY
HNHCTpYyMEHTBI perieH3UPOBAHHMSI MaTEMaTUYECKUX TEKCTOB.
B TEKCTOBBIX npoueccopax. O6naunsie | Ilpakmuueckue padomol:
cepBuchl. [lenoBas nepenucka. Pedepar. | 1. Bépcmka ookymenmos
[IpaBuna MUTUPOBAHUS KICTOYHUKOB U C Mamemamu4ecKumu opmynramu.
odopmieHus: ondmuorpaduyecKux 2. Mnozocmpanuutvie OOKyMeHmbl.
cceutok. OdopmiIeHHE CITHCKA 3. Konnexmuenas paboma
auteparypsl. Cmanoapmot ¢ OOKYMeHmamu
oubuocpagpuueckux onucaruil.
3HAKOMCTBO C KOMITBIOTEPHOU BEPCTKOMN
TeKcTa. TeXHUYEeCKHe Cpe/ICTBA BBOIA
TekcTa. Criennaau3upoBaHHbIC CPEICTBA
PEIAKTUPOBAHUS MATEMATHICCKUX
TEKCTOB

4.2 | Ananu3 JaHHBIX 8 Ananu3 nanHbix. OCHOBHBIE 3aJ]a4H [IpuBOAMTH MPUMEPHI 3a/1a4 aHAIM3a

aHaJIN3a TAHHBIX: POTHO3UPOBAHHE,
KJ1accuduKaIys, KiacTepu3aius,
aHaJIN3 OTKJIOHEHUI.

JAHHBIX.
[ToscusaTh Ha MpuUMeEpax
IIOCJIEN0BATENBHOCTD PEILIECHUS 3a1a4




[TocnenoBaTenbHOCTH pelICHUs 3a/1a4
aHaJIM3a JaHHBIX: COOpP NEPBUUYHBIX
JTAHHBIX, OUHUCTKA U OIIEHKA KayeCcTBa
JAHHBIX, BEIOOP W/WJIH MIOCTPOCHUE
MOJIeNid, TpeoOpa3oBaHue JaHHBIX,
BU3YyalIM3allus JaHHBIX, UHTEPIPETALIHS
pe3ynbraroB. [IporpamMmmHble cpeacTBa
U UHTEPHET-CEPBUCHI /111 00pabOTKU

U [Ipe/ICTaBICHUS JaHHBIX. bosbime
JaHHble. MalmHHOe 00yUYeHHe.
HUnmennekmyanvuuiii aHanu3 OAHHLIX.
AHanu3 TaHHBIX C TOMOIIBIO
AJIEKTPOHHBIX Ta0uIl. Beruncnenue
CYMMBI, CPETHETO apu(pPMEeTHUECKOTO,
HanOOJIbIIEro (HAMMEHBIIIETO) 3HAYCHUS
nuaral3oHa. Beraucienue
Kod(puIeHTa KOPPEAIUHU IBYX PSIIOB
nanHbIX. [locTpoenue cTonbyarsIx,
JUHEHYATHIX ¥ KPYTOBBIX JHArPaMM.
[TocTpoenue rpadukoB GyHKIIMIA.
[TonOop muaMK TpeHaa, pelieHue 3aaa4
MPOTHO3UPOBAHUS.

HucneHHoe pelieHrue ypaBHEHU N

C IOMOIIbIO [T0100pa MapameTpa.
OnTuMu3zanus Kak MOMCK HAaUTy4IIero
pelIeHus B 3a/IaHHBIX YCIOBUSIX.
[eneBas ¢hyHKIHS, OTpAaHUYCHUS.

aHaJIM3a TaHHBIX.
Pemath nmpocThie 3a1auun aHaIN3a
JAHHBIX C TIOMOIIIBIO DJICKTPOHHBIX
TaOJINLI.

Hcnonr30BaTh COPTUPOBKY U (DUITBTPHI.
Hcnonbs3oBaTh cpencTBa 1€I0BOMU
rpaduKu ISl HATJISTHOTO
NIPEICTABJICHUS TaHHBIX.

Pemates pocThie pacuéTHBIC U
ONTHMHU3AIMOHHBIC 32/1aYH C [IOMOIIHIO
AJIEKTPOHHBIX TaOJIUII.
Ilpakmuueckue pabomut:

1. Ananu3z 0anuvix c nomowvo
9NeKMPOHHBIX MabIUY.

2. Haensaonoe npedcmasienue
Pe3yIbmamos CmamucmuyecKou
00paboOmKU OaHHBIX 8 8UOE OUALPAMM
cpedcmeamu peoaKxmopa 371eKmpOHHbIX
maobauy.

3. Iloobop nunuu mpenoa,
NPOCHO3UPOBAHLE.

4. Yucnennoe peuteHue ypasHeHut

C NOMOWbI0 N00OOpa napamempa.

5. Pewenue 3a0ay onmumuzayuu

C NOMOWBIO IIEKMPOHHBIX MAOIUY




JlokanbHbIe U TJ100aIbHBI MUHUMYMBI
neneBor pyHkuuu. Pemenue 3amnau
OITHMH3AIUH C TOMOIIBIO
AJIEKTPOHHBIX TaOJHUIL

Wroro 1o pazaeny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO 136

YACOB I1O ITPOITPAMME




11 KJIACC

HaumeHnoBanue
pa3aenoB U TEM
y4eOHOro rpeaMera

Ne
/11

KomuuectBo
4acoB

[IporpamMmmHOE copepraHne

OCHOBHBIE BUABI E€ITEIILHOCTH
o0ydJaronmxcs

Pa3znen 1. TeopeTrudeckue 0ocCHOBBI HH(pOpMA

THKHA

1.1 | Uadpopmanus
¥ UH(GOPMAIIMOHHBIE
IIPOLIECCHI

10

Teopernueckne MoaxXoAbl K OLCHKE

KOJIM4eCcTBa HHPOPMAIIHIH.

3aKOH aIIUTUBHOCTU UH(POPMAITUH.
®opmyna Xaptiu. Uupopmanus u

BeposITHOCTh. Dopmyia [llenHoHa.

AJITOPUTMBI CHKATHUS JAHHBIX.

Anroputm LZW. ANTOpUTMBI CoKATHUS
JTAHHBIX

C IOTEPSIMU. Y MEHBIIICHUE TITyOUHBI
KoJupoBaHus 1iBeTa. OCHOBHbBIE UAEU
anroputmoB cxkatus JPEG, MP3.
CxopocCTh nepeiaun JaHHbIX.
3aBUCUMOCTh BPEMEHU NIEpeIaun

OT HH(POPMAITMOHHOTO 00BEMA TAHHBIX
Y XapaKTepUCTUK KaHasa CBS3U.
[IprynHbBI BOSHUKHOBEHUS OIITMOOK
npu nepegade naHHbIX. Kogpl,
MO3BOJISIONIME OOHAPYKUBATh U
UCITPABJISThH OMIMOKH, BOZHUKAIOIINE
IIpU niepeaave NaHHbIX. PaccTosiHne
XsmmuHra. Koguposanue

Anroput™m RLE. Anroputm Xaddmana.

XapakTepu30BaTh pa3InUHbIE
TEOPETUYECKUE MOAXO/IbI K OLIEHKE
KOJIM4eCTBa UH(POPMALIHH.
OnuchIBaTh U3y4aeMbI€ aITOPUTMBbI
CKaTusl JaHHBIX, CPABHUBATh
pE3YNbTAThl UX PaOOTHI.

Pemiats 3aaun Ha onpeieIeHUE
BPEMEHU NEpPEeAauy TaHHbBIX MO0 KaHAITY
CBSI3U C U3BECTHBIMU XapaKTEPUCTUKAMHU.
[TosiCHATH TPUHIUIIBI OOHAPYKEHUS

Y UCTIPABIICHUS ONIMOOK MpH Mepeade
JIAHHBIX C TTIOMOIIIBIO
MMOMEXO0YCTOMYUBBIX KOJIOB.

[TosicCHATH 3HAaUYEHUE TOHATU
«CUCTEMAY, IIOJICHCTEMAY,
«CUCTeMHBIN YPhEKT?,
«YTIpaBJICHUEY; 3HAUCHUE 00PaTHOM
CBSI3U JJIs1 JOCTHKEHUS LIETTU
yIpaBICHUSI.

Ilpakmuueckue pabomot:

1. Corcamue oanmnwix ¢ nomowbio
aneopumma RLE.




¢ moBTopeHueM 6uToB. Kobl
X3MMUHra.

Cuctembl. KOMIIOHEHTBI CUCTEMBI U UX
B3aumoeicTeue. CucteMHbIi 3P heKT.
VYrpanenue kak HHGOPMAIIMOHHBIN
npouecc. ObparHas CBs3b

2. Corcamue OaHHBIX C NOMOUWBIO
aneopumma Xaggpmana.
3. Corcamue 0annvix c nomepsamu

(aneopummol JPEG, MP3).
4. Ilomexoycmoiiuusvie KOOl

1.2

MopaenupoBanue

Mopaenu u moaenupoBanue. Llenb
MOJEIUPOBaHUsA. AJIEKBATHOCTD
MOJIETN MOJEINPYEMOMY OOBEKTY WIIH
Iporeccy, eI MOACIUPOBAHUS.
dopmann3anus MPUKIAIHbIX 3a/1a4.
[IpencraBienue pe3ynbTaToB
MOJICJIUPOBAHUS B BUJIE, YIOOHOM

JUTSl BOCIIPUSTHSI YEJIOBEKOM.
['padrueckoe nmpeacTaBiIeHUE JaHHBIX
(cxembl, TaOIUILIBI, TPAPUKH).

['padgwi. OcHOBHBIE TOHATHS. Bubl
rpados. Onucanue rpad)0B ¢ TOMOUIBIO
MaTpull CMEKHOCTH, BECOBBIX MaTpPHII,
CIIMCKOB CMEKHOCTH. Pelienne
AITOPUTMUYECKUX 3a]1a4, CBA3aHHBIX
C aHaIM30M IpadoB (MMOCTPOEHUE
ONTUMAJILHOTO IyTH MEX]TY
BepIIMHaMu rpada, onpeeeHue
KOJIMYECTBA PA3JIMYHBIX TyTEH MEXIY
BEPIIMHAMHU OPUEHTHUPOBAHHOTO
aIMKJIMYEeCcKOro rpada).

JepeBbsi. bunapnoe nepeBo. [lepeBps

Onpenenarb NOHITHS «MOJIETbY,
«MOJEIINPOBAHKE.
Knaccudgunuposats Moenu

I10 33TaHHOMY OCHOBAHHMIO.
Onpenensarts 1eslb MOJAETUPOBAHUS

B KOHKPETHOM CJIyYae.

[IpuMeHATh anrOpUTMBbI HAXO0XKICHUS
KpaT4yalllliX MyTed MEK1y BEpIINHAMUA
OpUEHTHUPOBaHHOTO Tpada.
[IpuMeEHSTh aNrOpUTMBI OITPEIEICHUS
KOJIMYECTBA PA3JIMYHBIX ITyTEH MEXKY
BEpUIMHAMU OPUEHTUPOBAHHOTO
aIMKJIMYEeCKOro rpada.

[IpuBOANTH MPUMEPHI HCIIOIB30BAHMS
JIEPEBLEB U IpaOB MpPU ONUCAHUU
OOBEKTOB U MPOLIECCOB OKPYKAIOIIETO
MUpa.

CtpouTs AepeBo nepedopa BapuaHTOB.
XapakTepu3oBaTh UTPy Kak MOJEIb
HEKOTOPOM CUTYyalUH.

JlaBatp ornpeeeHne BRI PhILTHON
CTPAaTETHH.




noucka. Criocoosl 00X0/1a AepeBa.
[IpencraBnenue apupmMeTHIECKUX
BBIPAKEHUI B BUJE JAEPEBA.
JIMCKpeTHBIE UTPBI JBYX UTPOKOB

¢ mostHOM uHpopmarmei. [Tocrpoenue
nepeBa repedopa BapuaHTOB, OTIMCAHUE
CTpaTeTuu UTphl B TaOIUYHON popme.
BbIMTpBIIIHBIE U IPOUTPHILIHEBIE
MO3UIINU. BBIUTPBILIHBIE CTPATETUH.

CpencTBa HCKYCCTBEHHOTO MHTEIUIEKTA.

CepBHUCHI MAIIIMHHOTO MEPEBOJIA U
pacIiO3HaBaHMs YCTHOM pEUH.
KoruutuBHbIE CEPBUCHI.
Nnentudukaius u mouCK
M300paKEHUM, pacro3HaBaHUE JIUII.
Camoo0y4aroniuecst CHCTEMBI.

N cKycCTBEHHBIN HHTEIICKT

B KOMITBIOTEPHBIX UTPax.
Hcnonp3oBaHne METOI0B
HMCKYCCTBEHHOI'O HHTEJIEKTA

B 00y4Yaroumx cucreMax.
Hcnonbp3oBanue METOIOB
HMCKYCCTBEHHOT'O UHTEJIEKTA

B poOoToTexHMKe. IHTEpHET BelleH.
IlepcriekTUBBI pa3BUTHS
KOMITbIOTEPHBIX HHTEIUIEKTYJIbHBIX
cucteM. HelipoHHbIE ceTn

OnuckIBaTh BHIMTPHIIIHYIO CTPATETUIO
B 33JJaHHOM UI'POBOW CUTYyalluU

B (hopMe JiepeBa WM B TaOTMIHOM
dbopme.

[TosicHATH MOHATUSL «UCKYCCTBEHHBIN
WHTEJUICKT, «MAIIMHHOE O0YICHHE.
[IpuBoAUTH MpUMEpHI 33724,
pEIIaeMbIX C TOMOIIBIO
HCKYCCTBEHHOI'O MHTEIIJIEKTA.
Ilpakmuueckue pabomot:

1. Ilouck eviuepviuiHoti cmpamezuu

8 uepe ¢ noaHoU uHpopmayuel.

2. Cpedcmea ucKkyccmeeHH020
unmennexma

Hroro no pazgeny
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Paznen 2. AiropuT™Mbl ¥ IPOrPAMMUPOBAHUE

2.1 | DneMeHTHI TeOpuHn 6 dopmanu3aliys MOHATHUS aJrOpUTMA. [TosICHATE MOHATHS «BBIYUCIUTEIBHBIN
JITOPUTMOB Mammuna TrropuHTa Kak MIPOIIECCY, KCIIOKHOCTD ATOPUTMAY,

YHUBEpCalbHasi MOJEJIb BBIYMCIICHU. «3(PPEKTUBHOCTD aNTOPUTMAY.
Te3uc YUeépua—Trropunra. [TpuBoauTH IpUMEPHI 3P PEKTUBHBIX
Mawuna [locma. aJTOPUTMOB.
Hopmanvnwvie ancopugmvr Mapkosa. CocTaBnsiTh MPOTPAMMBI JIJIs1 MAIITUHBI
Aneopummuiecku Hepazpewumvle Toropunra.
3a0auu. 3adaua ocmanosa. Hcnonvzosams HopmanbHble
Hesoszmoorcnocmv aemomamuueckotl aneopugpmol Mapxosa.
OMIAOKU NPOSPAMM. JlaBaTh OIIEHKY CIIOKHOCTH U3BECTHBIX
O11eHKa CI0KHOCTH BBIYUCIICHUIA. JITOPUTMOB.
Bpewmst paboTel 1 006EM HucnionbzyeMoit | Ilpakmuueckue padomet.
MaMsATH, UX 3aBUCUMOCTb OT pa3zMepa 1. Cocmasnenue npocmoii npocpammol
UCXOIHBIX NJaHHBIX. O1eHkKa o151 mawunsl Toropunea
ACHUMIITOTUYECKOU CIIOKHOCTH
aITOPUTMOB. AJITOPUTMBI
MOJMHOMUATIBHOU CJIOKHOCTH.
[Tepebopusbie anroput™mel. [Ipumepbl
Pa3TUYHBIX ATOPUTMOB PEIICHUS
OJHOM 3a/1a4M, KOTOPBHIE UMEIOT
Pa3TUYHYIO CIIOKHOCTh

2.2 | AnTOopuTMBI 28 [Touck mpOCTHIX YKCET B 3aJaHHOM Hcnonb30BaTh aqroOpuTM «PEMIETO

U CTPYKTYPBI JaHHBIX

JIMara3oHe ¢ MOMOIIBIO aJlTOpUTMA
«perreto IparocheHay.
MHoropa3psaHbie 1iebIe Yhcia,
3a/1a4M IJTMHHOW apu(MeEeTHKH.

Oparocdena I MOUCKa MPOCTHIX
YuCel B 3aJaHHOM JTHaTla30He.
[TosicCHATH TPUHITUTIBI 00PAOOTKHU
MHOTOPa3PSAIHBIX IEJTBIX YHCET




CnoBapu (accollMaTUBHBIE MACCUBHI,
oToOpaxeHust ). X31I-Ta0IuIbI.
[TocTpoenue anhaBUTHO-9YaCTOTHOTO
CJIOBAps JUIs 33JJaHHOTO TEKCTa.
Amnanuz mexcma Ha ecmecmeenHom
sa3viKe. Bvloenenue
nocnedosamenvHocmel no wadouy.
Pezynapnvie svipasicenus. Yacmommuoiti
AHANU3.

Crexu. AHAIIU3 TPaBUIILHOCTH
CKOOOYHOT0 BhIpaxkeHusl. Beruucienue
apu(PpMETUIECKOTO BhIPAKEHUS,
3alMCaHHOrO B OCT(GUKCHOMU (hopMe.
Ouepenu. Mcnonp3oBanue ouepean
JUTSl BpEMEHHOTO XpaHEHUS TaHHbBIX.
Cesaznvle cnucku. Peanuszayusa cmexa u
ouepeou ¢ NOMOWBIO CEAZHBIX CNUCKOS.
Anroputmsbl Ha rpadax. [Toctpoenue
MUHHUMaJIBLHOTO OCTOBHOIO JIepeBa
B3BEILICHHOTO CBSA3HOTO
HEOPUEHTUPOBAHHOTO Tpada.

06x00 epagha 6 enydouny. Ob6x00 epaga
6 wupuny. KonnuecTBo pa3aInuyHbIX
MyTeH MEXTy BEPIIMHAMHU
OPUEHTUPOBAHHOTO ALIMKINYECKOTO
rpada. Aaroput™m JeUKCcTphI.
Aneopumm Dnovoa—Yopwanna.

Y peaj30BbIBATh COOTBETCTBYIOIINE
aJITOPUTMBI Ha S3BIKE
MIPOrpaMMHUPOBAHUS.

[IpuMeHsTh crioBapu (acCOIMaTUBHbBIC
MacCCHBBI, OTOOpaKeHHS) B 3a1a9ax
00pabOTKH JTaHHBIX.

BrIMOMHATE MpOCTOM aHaIN3 TEKCTa
Ha €CTECTBECHHOM SI3BIKE, B TOM YHCIIC
C MICTIOJIb30BAaHUEM PETYJISIPHBIX
BBIPAYKECHU.

[TosicHATH MPUHIHIIBI PpAOOTHI CTEKA
1 OYepeId, UCTIOJIb30BaTh CTEKH

1 OYepeIn JJIsl PEIICHUS
ANTOPUTMHYECKHUX 3a/1a4.
Peann3oBbIBaTh M UCIIOJIB30BATh
JIBOUYHBIE (OMHAPHBIC) IEPEBbS

1 rpadbl 11 penieHus 3a1a4y
00pabOTKH JTaHHBIX.

Hcnonp3oBaTh JUHAMHYECKOE
MIPOrPaMMHUPOBAHUEC

JUTSl BBIYUCITICHUST PEKYPCUBHBIX
GyHKUMNA, TOACYETA KOJIMYECTBA
BApHUAHTOB M PCIIICHUS 3a/1a4
ONTHUMU3AIIHH.

Ilpakmuueckue pabomuwi:

1. Ilouck npocmuix yucen ¢ 3a0aHHOM
ouana3some.




JepeBbs. Peanuzanus nepesa

C IMIOMOUIBIO CCBUIOYHBIX CTPYKTYP.
JIBonuHbIe (OMHAPHEIE) TEPEBbS.
ITocTpoenue nepeBa s 3aIaHHOTO
apu(PMETHIECKOTO BBIPAKEHUS.
PexypcuBHbIE aaTopuTMBI 00X0/12
nepeBa. Mcnosib30BaHue CTEKA U
ouepeau 1yt 00xXo0/1a JepeBa.
JlnHaMHu4ueckoe mporpaMMrupOBaHUE
KaK METO/]I PEIICHUS 3a/1a4 C
COXpPaHEHHEM MTPOMEKYTOUHBIX
pE3yAbTAaTOB. 3aa4H, PEIIaeMbI€ C
MOMOIUIBIO0 IMHAMUYECKOTO
MPOTPaMMUPOBAHUS: BBIUUCICHUE
PEKYPCUBHBIX (DYHKIIHH, MOACUET
KOJINYE€CTBA BAPUAHTOB, 3aa41
ONTUMU3ALNU

2. Peanuzayus evluucieHuil

€ MHO2OPA3PAOHBIMU YUCTAMU.

3. llocmpoenue angasumno-
4acmomHo20 co8apsi 018 3a0AHHO20
meKkcma.

4. Ananuz mexkcma Ha eCMecmeeHHOM
s3vIKe.

5. Buiuucnenue apugpmemuueckozco
BbIPANCEHUS, 3ANUCAHHOZO

8 nocm@uKkcHot gpopme.

6. Ucnonvzosanue ouepeou.

1. Ucnonvzosanue oepesvbes

0151 BbIYUCTICHUS apupmemudeckux
8bIPANHCEHUL.

8. Buiuucnenue onunsl Kpamuatiuie2o
nymu mexicoy eepuunamu spagha
(aneopumm Jetixkcmpoi).

9. Bovluucnenue peKypcusuvix (yHKyull
C HOMOWBIO OUHAMUUECKO20
NPOCPAMMUPOBAHUSL.

10. Iloocuém konuuecmesa eapuanmos
€ NOMOWbIO OUHAMUYECKO20
NPOCPAMMUPOBAHUSL.

11. Pewenue 3a0au onmumusayuu

€ NOMOWBIO OUHAMUYECKO20
NPOCPAMMUPOBAHUSL




2.3 | OCHOBBI OOBEKTHO- 16 [Tonsarue 06 0ObEKTHO- [TosICHATH OCHOBHBIE IPUHITUIIBI
OPUEHTUPOBAHHOTO OpPUEHTUPOBAHHOM 00BEKTHO-OPUEHTUPOBAHHOTO
IPOrPaMMHUPOBAHHUS nporpaMMupoBaHuu. OOBEKTHI U IPOrPaMMHPOBAHHS.

kaccel. CBOMCTBA U METOABI OOBEKTOB. | [IpoeKTHpOBATH M UCIOJIH30BAThH
OOBEKTHO-OPMEHTUPOBAHHBIN aHAIIU3. | IPOCTHIE KIACChI OOBEKTOB.
Pa3paboTka nmporpamm Ha OCHOBE [IpoexTupoBaTh HEPAPXUU KIIACCOB
00BEKTHO-OPHEHTHPOBAHHOTO NOAXO0AA. | IS OIUCAHUS IIPEIMETHOM
WNukancynsiys, Hacaea10BaHue, obmnacTu.
nosmmMophuzm. Pa3pabateiBaTh nporpamMmbl
Cpensbl ObICTpO pa3zpaboTKu c rpaduueckuM uHTepdencom.
nporpamm. [IpoextupoBanue N3ydats BTOPOU A3BIK
uHTEpQeiica moJb30BaTeIs. IPOrpaMMHPOBAHUS
Hcnonb30BaHne TOTOBBIX yrpaBisieMblX | Ipakmuueckue pabomot:
AJIEMEHTOB JIJIsl TIOCTPOEHUS 1. Ucnonvzoeanue 20mogulx K1accos
uHTepderica. 8 npocpamme.
O0630p A3BIKOB TPOTPaMMHPOBAHUS. 2. Paspabomka npocmoii npoepammol
[TonsiTue o mapagurmax C UCNONIL308AHUEM KAACCOS.
IpOTrpaMMUpPOBaHus. M3yuenue 3. Paspabomka knacca,
8MOPO20 A3bIKA NPOSPAMMUPOBAHUSL UCNONL3YIOWe20 UHKANCYIAYUIO.

4. Paspabomka uepapxuu K1accoe.

5. Paspabomka npocpammbi

¢ epaghuueckum unmeppeticom

Htoro mo pazneny 50
Paznen 3. UndopManuoHHbIE TEXHOJIOTUH

3.1 | KomnsroTepHo- 8 DTanbl KOMIBIOTEPHO- Brienars aransl KOMIBIOTEPHO-
MaTeMaTH4eCKOe MaTEeMaTUYECKOr0 MOJICTUPOBAHUS: MaTeMaTU4YeCKOr0 MOJICTUPOBAHMUS
MOJIETUPOBAaHUE MOCTaHOBKA 33J]a4H, pa3paboTKa U Peajn30BbIBATH UX C TOMOUIBIO




MOJENH, TECTUPOBAHUE MOJIEIIH,
KOMITBIOTEPHBIN

SKCIIEPUMEHT, AHAJIU3 PE3YIBTATOB
MOJIETTUPOBAHUS.

Juckpernzanus npu MaTeMaTH4ECKOM
MOJEIUPOBAHUHN HENIPEPBIBHBIX
npoueccoB. MoaenupoBanue
IBI>KEeHUs1. MoaenupoBaHue
OMOJIOTUYECKUX CUCTEM.
MaremaTnyeckre MOJEu

B 9KOHOMMKE. BrunicnuTenbHbIe
DKCIIEPUMEHTHI C MOJIEIISIMHU.
Komnvromepnoe mooenuposanue
cucmem ynpaeieHus.

O6paboTka pe3yabTaToB
JKCIIepUMEHTA. MeTo HaMMEHBIIINX
KBaJipatoB. OLEHKA YHUCIOBBIX
napamMeTpOB MOJICTUPYEMBIX O0BEKTOB
U npoueccoB. BoccraHnoBnenue
3aBUCUMOCTEM 110 pe3yapTaramM
AKCIIEPUMEHTA.

BeposarnoctHbie MOnenu. MeToabl
Momnte-Kapiio. Umutanmonsoe
MojienupoBanue. CHCTEMBI MACCOBOTO
o0CITy>)KUBaHUS

MPOTrpaMMHOTO 00ECTICUCHHSI.
[TosicHATb HEOOXOJUMOCTH U CYITHOCTb
TUCKPETU3AINY TIPU PEIICHUH
BBIYHCIIUTEIHLHBIX 33/1a4 C TIOMOIIIBIO
KOMITBIOTEPOB.

Hcmonp30BaTh MMHATAITMOHHOE
MOJICIMPOBAHUE, B TOM YHUCJIE HA
OCHOBE BEPOSATHOCTHBIX MOJIEJICH.
OO6pabatbIBaTh pe3yabTaThl
HKCIIEPUMEHTA.

Ilpakmuueckue padomut:

1. Mooenuposanue osusicenus.

2. Mooenuposanue buonocuueckux
cucmenm.

3. Umumayuonnoe mooenuposanue
¢ nomowbto memooa Moume-Kapio.
4. Obpabomka pe3y1bmamos
9KCnepumenma




3.2

bas3n1 nanHbBIX

10

Tabnuunble (pensiuoHHbIe) 0a3bl
naHHbIX. Tabnuia — mpeacTaBacHuE
CBeJIcHUH 00 OJTHOTHITHBIX 0OBCKTaX.
ITose, 3ammck. Kirou Tabnuiel. Paborta
C TOTOBOM 0a30i TaHHBIX. 3aOJTHECHUE
0a3bl naHHbBIX. [Touck, copTHpPOBKA U
buIbTpanys TaHHBIX. 3aIPOCHI

Ha BBIOOPKY JaHHBIX. 3aITPOCHI

C mapameTpaMu. BerauciseMple mois

B 3ampocax.

MHuoroTta0anyHble 0a3bl JaHHBIX.
Turebl cBsI3el MEXTy TaOIUIIAMU.
Buemnwmii kimrou. I{emocTHOCTD 6a3bl
JAHHBIX. 3aIIPOCHl K MHOTOTA0IMYHBIM
0a3zaM JaHHBIX.

OcHoHble NPUHYUNBL HOPMATUZAYUU
0a3 oanuwix. A3biK ynpasnenus
oanuvimu SQL. Coz0anue npocmuolx
sanpocos na szvike SQL na svibopky
OAHHBIX U3 OOHOU MAOIULDL.
Hepenayuonnvie 6bazvi Oannwvix.
Oxcnepmuvie cucmemol

XapakTepusoBaTh 0a3y TaHHBIX KaK
MOJIEIb TPEAMETHOM 00JIaCTH.
[TpoexkTrpoBaTh MHOTOTAOINIHYIO 0a3y
JTAaHHBIX.

OcCyIIeCTBIIATH BBOJI M PEAKTUPOBAHUE
JTAaHHBIX.

OcCyIIeCTBIATh COPTHPOBKY, IIOUCK

Y BBIOOp JIaHHBIX B TOTOBOM 0aze
JTAaHHBIX.

dopMHUpOBaATH 3aITPOCHI HAa TTOMCK
JAaHHBIX B CPEJIC CUCTEMBI YIIPABIICHUS
0a3aMH TaHHBIX.

YrpapisTh 62301 TaHHBIX

C TIOMOIIIIO ITPOCTHIX 3aMPOCOB

Ha s3b1ke SQL.

[TosIcCHSTH 00JTaCTH TPUMECHECHHS,
JIOCTOMHCTBA M HEJIOCTATKU
HEPEISIIUOHHBIX 0a3 JaHHBIX

B CPaBHCHUU C PEIIAIIMOHHBIMH.
Ilpakmuueckue pabomol:

1. Paboma c comosoti 6a30ti OGHHBIX.
2. Pazpabomxa mnocomabauunoii 6aswl
OAHHDIX.

3. 3anpocvl Kk MHO2OMAbIUYHOU Oa3ze
OQHHBIX.

4. Vnpasnenue 0aHHbIMU C NOMOWBIO
sa3zwika SQL




3.3 | BebO-caiitbl 14 WuTepuer-npuioxenus. [lonstue o [ToSICHATH MPUHLMIIBI TEXHOJIOTUU
CEPBEPHOM M KIIMEHTCKOW YaCTAX CaliTa. | «KJIMEHT — CEpBEP» Ha MpUMEpe
TexHonorust «KJIMEHT — cepBEP», €€ B3aMMOJICHCTBHS Opay3epa
JIOCTOMHCTBA U HEAOCTaTKU. OCHOBBI u BeO-cepBepa. Co3aaBaTh NIPOCTHIE
sa3p1ka HTML n kackaaabIx TaOIuIL BEO-CTpaHUIIbI, UCTIONb3YS S3bIK
ctuieit (CSS). Cuenapuu Ha si3bIke pasmetku HTML, kackagHbie TaOIUIIBI
JavaScript. ®opMbl Ha BeO-CTpaHULIE. CTUJIEH U CLICHAPUHU HA SI3BIKE
Pa3Mmeiienne BeO6-caiiToB. Ycmyra JavaScript. OnuceIiBaTh TEXHOJIOTUIO
XOCTHHTa. 3arpy3ka (aityioB Ha callT pa3MeIIeHus CAauTOB B ceTH VIHTEpHET.
Ilpakmuueckue padbomur:
1. Coz0anue mexcmosot
8eO-CMpaHuybl.
2. Coszoanue 6eb-cmpanuypl,
sKAOUAIOW el MYTbMUMEOULIHblE
0bvexmul (PUCYHKU, 386YKOBbIEe OAHHbIE,
8U0€0).
3. Oghopmnenue cmpanuysi ¢ NOMOWbIO
KACKAOHBIX mabuy cmuell.
4. HUcnonv3osanue cyenapues Ha s3vike
JavaScript
3.4 | KomnbroTepHas 8 BBox n300paxkeHuil ¢ UCMONb30BaHUEM | BHIMOTHATE 00IIYI0 KOPPEKITHIO
rpaduka Pa3TUYHBIX ITUGPOBBIX YCTPOMCTB U (PPOBBIX N300paKEHUH.

(mupoBBIX oTOANIAPATOB U
MHKPOCKOITIOB, BUJICOKaMep, CKaHESPOB
U APYTUX YCTPOMCTB).

['paduueckuii penaktop. Pazpemnienue.
Kanpuposanue. McnpaBnenue

[IpumMeHsATh UHCTPYMEHTHI
rpaduyecKoro peakTopa K OTACIbHBIM
00JacTsIM N300paKeHHUSI.

CTpouTh MHOTOCJIOMHBIE H300PAKEHUS
C UCTIOIh30BAHUEM MACOK, TOTOBUTH




ICPCIICKTHUBHI. FI/ICTOFpaMMa.

Koppekuus ypoBHEN, KOppeKLUs [IBETA.

OO6ec1BeynBaHUE LIBETHBIX
n3zoopaxenuit. Peryms. PaboTa

¢ obnacTsimMu. OUIBTPHI.
MHorocoliHbIe H300paKEeHHUS.
TekcToBeie cion. Macka cios.
Kananel. CoxpaneHue BbIICTIEHHON
obnactu. [loaroToBka mumrocTpaui
17151 B€O-CaiiTOB. AHUMUPOBAHHbIEC
M300paKeHUsI.

BexropHas rpaduka. [IpuMUTHBEI.
N3MeHneHne nopsiaka 3JI€MEHTOB.
BripaBHHBaHME, pacrpeesicHue.
I'pynnuposka. Kpussre. @opmatsl
BEKTOPHBIX PUCYHKOB. Vcnosib30BaHue
KOHTYpOB. Bekropuszanuus pacTpoBbIX
N300paXKeHUI.

[IpuHIMIIBI TOCTPOCHUS U
pEIAKTUPOBAHUS TPEXMEPHBIX
monaenei. CeToOUHbIE MOJIEITH.
Marepuansl. MoaenupoBanue
HMCTOYHHMKOB OCBelleHus. Kamepsl.
AnnutuBHbIE TeXHOJOTHH (3D-
npuHTepsbl). [ToHsATHE O BUPTYyaIbHON
PEATTbHOCTH U JOTIOJITHEHHOU
peaIbHOCTH

WJUTIOCTPALIMH J1J151 pa3MEICHUSI
Ha BeO-caiiTax, co3/1aBaTh
aHUMHUPOBAHHBIE U300pAKEHUSI.
Co3znaBath BEKTOPHBIE H300paKEeHUs

C TIOMOUIBIO PEAAKTOPA BEKTOPHOM
rpaduKy Ui HHCTPYMEHTOB
TEKCTOBOTO TIPOIleccopa.
Ilpakmuueckue padomuwi:

1. Obpabomra yugposwvix
gdomoepaghuii (kaopuposanue,
ucnpasienue nepcnekmusnl, KOppeKyus
VposHell, KOppeKyus yeema,.

2. Pemywv yughposvix pomoepadhuii.

3. Muoeocnoiinvie uzo0opasicenus.

4. AHumuposaHuvle U300PaANCEeHUsL.

5. Bexmopnas epaghuxa




3.5 | 3D-monenupoBaHue 8 [IpyuHIMIIBI TOCTPOCHUS U [TosICHATH NPUHIIUIIBI TOCTPOCHUS
peIaKTUPOBAHUS TPEXMEPHBIX TPEXMEPHBIX MOJIEIICH.
Mozenel. CeTouHble MOCIH. BoINonHATE oniepaiyy o NoCTPOSHHUIO
Matepuainbsl. MoaenpoBanue U PEIaKTUPOBAHUIO TPEXMEPHBIX
HMCTOYHHMKOB OCBeleHus. Kamepsl. MOJIETIEN.
AnnutuBHBIE TeXHOJOTHH (3D- Pa3zmenmaTe Ha BUPTYyallbHOM CLIEHE
MIPUHTEPHI). HMCTOYHHUKHU OCBEIICHUS U KAMEPHI.
[ToHsiTHE O BUPTYaAJILHOM pEaTbHOCTH [IpuBOAWTH IPUMEPHI UCITOJTH30BAHUS
U JIOTIOJTHEHHOW peaibHOCTU TEXHOJIOTUI BUPTYaIbHOU
U JIONIOJIHEHHOM peaibHOCTH.
Ilpakmuueckue pabomol:
1. Coz0anue npocmoix mpéxmepHuix
Mooerell.
2. Cemounbie mooenu.
3. Penoepune
Htoro no pazneny 48
PezepBHoe Bpemst 20
OBIIEE KOJIMYECTBO 136

YACOB I10 ITPOI'PAMME




