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IMNOACHUTEJIBHASA 3AIINCKA

[Tporpamma no uHpopmaTtuke (yriayOnaEHHBIM ypOBEHb) Ha YPOBHE CPEIHETO
oOuiero oopazoBanusi pa3paboTaHa Ha OCHOBE TPeOOBaHUM K pe3yibTaTaM OCBOE-
HUSL OCHOBHOM 00pa3oBaTeNbHOW MPOrpaMMbl CpPEIHEro oO0IIero oOpa3oBaHus,
npeacrasieHHbix B ®I'OC COO, a Takxe denepanbHol padodeil mporpaMMbl
BOCTIMUTAHUS.

[Tporpamma no uHpopMaTuke Aa€T MpeacTaBICHUE O LENsAX, oOmeil cTpaTe-
ruu 0Oy4YeHHs, BOCIIUTAHUS U PA3BUTHUS OOYUAIOIIUXCS CPEACTBAMHU y4EeOHOTO
npeamera «MHpopMaTrka» Ha yriayOJaEHHOM ypOBHE, YCTaHABIUBAET 00s3aTelNb-
HOE€ MPEAMETHOE COJEep)KaHUE, MPEAyCMaTPUBACT €r0 CTPYKTYPHUPOBAHUE TIO pas-
JIeaM ¥ TeMaM Kypca, OnpeiessieT pacipeieleHue ero no Kiaccam (rojaam usyde-
HUS), Ta€T IpUMEpPHOE pachpesiesieHne yueOHbIX 4acoB MO TEMAaTUYECKUM pasjie-
JaM Kypca U peKOMEHAyeMYI0 (IPUMEPHYI0) MOCIeI0BaTENbHOCTh X U3YUYCHHS C
y4€TOM MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JOTUKH Yy4eOHOro Mpo-
11ecca, BO3PacTHBIX OCOOEHHOCTEN 00yUaroIuXCsl.

[Tporpamma o uHPOpPMATHKE OMPEAEIAeT KOTMIESCTBEHHBIC U KaueCTBEHHBIC
XapaKTepUCTHKU y4eOHOTo MaTepuala JUIsl KaXJI0ro roja u3yueHusi, B TOM 4HCIie
JUTSL COJIEPKATEIHHOTO HAMIOJIHEHUSI Pa3HOTO BUAA KOHTPOJIS (IPOMEXKYTOUYHOM aT-
TeCTalMK 00YJarOIINXCS, BCEPOCCUNCKHUX MPOBEPOUYHBIX PabOT, TOCYAapCTBEHHOM
uToroBot arrectanuu). [Iporpamma mo nHpopmaruke sIBIASETCS OCHOBOM IS CO-
CTaBJICHUSI aBTOPCKUX YYEOHBIX MPOTPaMM U Y4eOHUKOB, MOYPOYHOTO TNIAHUPOBA-
HUS Kypca YYUTEIIEM.

HNudopmaTuka B cpegHem o01iemM o0pa3oBaHUU OTPAXKAET:

CYITHOCTh MH(DOPMATHKH KaK HAYYHOW TUCIUIUIMHBI, M3y4arollel 3aKoHO-
MEPHOCTH MPOTEKAHUS W BO3MOXKHOCTH aBTOMATH3aIlMH WH()OPMAIMOHHBIX TPO-
IIECCOB B Pa3JIMUHBIX CUCTEMAX;

OCHOBHBIC 00JIaCTH MPUMEHEHHUS MHPOPMATHUKH, MPEKIE BCEro nHbopmaIiu-
OHHBIEC TEXHOJIOTUHU, YIPABIICHUE U COITUATBHYIO Chepy;

MEXIMCIUTUTMHAPHBIA XapakTep WHPOPMATHKH W HH(POPMAIMOHHOW aes-
TEIBHOCTH.

Kypc nndopmatuku 1jst ypoBHS CpeHEro oOIero oOpa3oBaHHs SIBISIETCA
3aBEPIIAIOIIMM 3TAIOM HEMPEPHIBHOM MOJATOTOBKH OOydYaronuxcst B 00J1acTu UH-
dopMaTky U HHPOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH, OTMPASTCS Ha
coliepkaHue Kypca HWHPOPMATHKH YpPOBHS OCHOBHOTO 0O0IIero oOpa3oBaHHS U
OTIBIT TIOCTOSTHHOTO TIPUMEHEHUST NH()OPMAIMOHHO-KOMMYHHKAITMOHHBIX TEXHOJIO-
THH, Ta€T TEOPETUYECKOE OCMBICTICHHIE, HHTEPIPETAIINIO U 0000IIEHHE STOTO OIbI-
Ta.



Pesynbrater yrioy0néaHoro ypoBHs n3ydeHus ydeOHoro npeamera «Mudop-
MaTHUKa» OPUEHTUPOBAHbl HAa MOJIyYEHHWE KOMIIETEHTHOCTEW NJis MOCIeqyroLen
npodeccuoHanbHON NESITeIbHOCTH KaK B paMKax JaHHOM MpeIMETHOW 00JacTw,
TaK U B CMEKHBIX C Hel obsactsx. OHM BKIIFOYAIOT B CEOsI:

OBJIQJICHUE KJIOUEBBIMU TOHSITUSMU W 3aKOHOMEPHOCTSIMHU, Ha KOTOPBIX
CTPOUTCSl JJaHHAsl TpeAMeTHas 00JlacTh, PacloO3HABAHUE COOTBETCTBYIOIIUX UM
MPU3HAKOB M B3aMMOCBSI3€H, CITOCOOHOCTh JEMOHCTPUPOBATH PA3THYHBIE TI0IXO0/IbI
K MU3YUYEHUIO SIBJICHUM, XapaKTEePHBIX JJI U3y4aeMOil MpeIMeTHOM 001acTy;

YMEHHE pellaTh TUIOBBIC MPAKTHUUECKHE M TEOPETUUYECKHUE 3a/laud, Xapak-
TE€pPHBIE JI1 KCIOJb30BAaHUS METOJIOB MU MHCTPYMEHTApHUs JaHHOW MPEeaMETHOU
o0macTu;

HAJIM4YWE TPEACTABICHUA O JaHHOW MPEAMETHOW O00JIACTH KaK IIeJIOCTHOM
Teopun (COBOKYITHOCTH TEOpPHUM), OCHOBHBIX CBS3SX CO CMEKHBIMH OOJACTIMU
3HAHUM.

B pamkax yriayO0ia€HHOro ypoBHS M3y4eHHs] MH()OPMATUKH 0OecreunBaeTCs
IeJICHAMNPAaBIICHHAS TOJTOTOBKA OOYYaIOIMIMXCA K MPOJIOJDKEHUI0 00pa3oBaHUs B
opraHuzanusx npoheccuoHaIbHOr0 00pa30BaHMS MO CIENUATBLHOCTIM, HEITOCPE/I-
CTBEHHO CBSI3aHHBIM C HU(PPOBBIMU TEXHOJIOTUSAMH, TAKUM KaK MPOTpaMMHasi UH-
KeHepus, nHpopMaloHHasi 6€301MacCHOCTb, HH(OOPMAIIMOHHBIE CUCTEMBI U TEXHO-
JIOTUM, MOOUJIBHBIE CUCTEMBI M CETH, OOJIbIIME JIaHHBbIE U MAlIMHHOE OOy4yeHue,
MIPOMBIIIVICHHBI WHTEPHET BEIeH, HCKYCCTBEHHBIN MHTEIJIEKT, TEXHOJIOTUN Oec-
MIPOBOJIHOM CBSI3M, POOOTOTEXHUKA, KBAHTOBBIC TEXHOJIOTHHU, CUCTEMBI pacipejie-
JIEHHOTO peeCTpa, TEXHOJIOTUU BUPTYAJIbHON U JIOTIOJIHEHHON PEAIbHOCTEM.

OcHoBHas 1e/1b u3ydeHus:i yueObnoro npenmera «MHpopmaTuka» Ha yriayo-
JEHHOM YPOBHE CpEIHEro oO0Iero oOpa3oBaHHs — OOECMeYeHUE MATbHEUIIETO
pa3BuTHs WHOOPMAITMOHHBIX KOMIIETCHIIMA OOyYaromIerocsi, €ro rOTOBHOCTH K
KU3HU B YCJIOBUSIX Pa3BUBAIOIIETOCS WHOOPMAIMOHHOTO OOIIECTBA M BO3pac-
TalIIeH KOHKYPEHIIUM Ha PbIHKE Tpyaa. B CBs3M ¢ ATUM u3yueHue uHpopMaTuku
B 10—11 kiaccax 10MKHO 00€CTIEUNTH:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, OCHOBAHHOTO HA TIOHUMAaHWH POJIA WH-
dbopmatuku, HHGOPMAIIMOHHBIX U KOMMYHUKAITMOHHBIX TEXHOJIOTUH B COBPEMEH-
HOM OOIIIECTBE;

c(hOpMHUPOBAHHOCTh OCHOB JIOTHYECKOTO U aJITOPUTMHUYECKOT'O MBIIIJICHUS;

c(hOpMUPOBAHHOCTh YMEHUM pazinyarh (DaKThl U OIIEHKH, CPAaBHHUBAThH OIle-
HOYHBIEC BBIBO/IbI, BUJIETh UX CBSI3b C KPUTEPUSIMH OLICHUBAHUS U CBSI3b KPUTEPHUEB
C ompeeIEHHOM CUCTEMON IIEHHOCTEH, MPOBEPITH HA JOCTOBEPHOCThH U 0000IIaTh
uH(pOpMaIHIO;

c(hOpMUPOBAHHOCTh MPEACTABICHUM O BIUSHUN MHPOPMAITMOHHBIX TEXHOJIO-
TUi Ha KU3Hb YEJIOBEKa B OOIIECTBE, MOHUMAHKE COIMAIIBHOTO, 3KOHOMUYECKOTO,



NOJINTUYECKOT 0, KYJIbTYPHOT'O, HOPUIAMYECKOr0, MPUPOJHOr0, 3PrOHOMHUYECKOTO,
MEIULIHUHCKOTO U (PU3UOJIOTMYECKOTO KOHTEKCTOB MH(OPMALIMOHHBIX TEXHOJIOT U]

IOPUHATHE NPABOBBIX U 3TUYECKUX ACHEKTOB MH(OPMALMOHHBIX TEXHOJIOTUH,
OCO3HaHUE OTBETCTBEHHOCTH JIIOJIEH, BOBICUEHHBIX B CO3/IaHUE U UCIOJIb30BAHUE
UH(OPMAIMOHHBIX CUCTEM, pACIIpOCTpaHEHUE UH(OPMAIUH;

CO3JaHUE YCIOBHM JJI1 Pa3BUTUSA HABBIKOB YYEOHOMW, NMPOEKTHOM, HAy4HO-
UCCIIEJIOBATENILCKON U TBOPYECKOW AESITEIbHOCTH, MOTHUBALMU OOYYaroIIMXCs K
CaMOPa3BUTHIO.

B conepxxanun ydyebHoro npeamera «MHPopMaTuka» BBIAECISIOTCS YEThIpE
TEMaTUYECKUX pa3zela.

Paznen «llugpoBass rpaMOTHOCTB» ITOCBSLIEH BOIIPOCAM yCTPOMCTBA KOM-
IBIOTEPOB U JIPYTHX 3JIEMEHTOB LU(POBOrO OKPYKEHUS, BKIIOYasi KOMIBIOTEPHbBIE
CETH, UCIIOJIb30BAHUIO CPEJICTB ONEPALMOHHON cUCTEMBI, paboTe B cetu VHTEepHeT
Y UCIOJIb30BaHUIO HHTEPHET-CEPBUCOB, MH(POPMAITMOHHOW 0€30MaCHOCTH.

Paznen «Teopernyeckue 0CHOBbI HH(POPMATHKM» BKJIIOYAET B CEOsl MOHSA-
TUNHBINA annapat HHHOPMATUKH, BOIPOCH! KOAUPOBAHUS HH(POPMAIIUHN, U3MEPEHUS
MH(POPMAILIMOHHOTO 00bEMA JaHHBIX, OCHOBBI aNreOpbl JIOTUKU U KOMIIBIOTEPHOTO
MOJIETUPOBAHMUS.

Paznen «AnropuTMbl M1 NIpOrpaMMHpPOBaHMe) HAIPaBJIEH Ha Pa3BUTHUE all-
TOPUTMUYECKOTO MBILUIEHUS, Pa3pad0TKy aJIrOpUTMOB M OLEHKY MX CII0)KHOCTH,
(¢opMupOBaHHE HABBIKOB peaM3allid MPOTrpaMM Ha S3bIKaX MPOTrPaAMMHUPOBAHUS
BBICOKOT'O YPOBHH.

Paznen «MudopmanuoHHble TEXHOJIOIMUW» TOCBIIIEH BOIIPOCAaM IPUMEHE-
HUsl MH(GOPMAIIMOHHBIX TEXHOJIOTHM, pealn30BaHHBIX B MPHUKIAJHBIX MPOTrpaMM-
HBIX MPOJYKTaX U MHTEPHET-CEPBHCAX, B TOM YHUCJE B 3a/ladyax aHaIW3a JaHHbIX,
UCTIOJIb30BAaHUIO 0a3 JaHHBIX M 3JEKTPOHHBIX TAOIUIl Ui PEIICHUs MPHUKIaJIHbIX
3azay.

B npuBenénHom nanee coaepxanuu ydyeOHoro mnpeamera «ubopmarikay
KYPCUBOM BBIJICJICHBI JOMOIHUTENIbHBIE TEMbI, KOTOPbIE HE BXOJAT B 00s3aTelb-
HYI0 TIporpamMmy OOYy4eHHs, HO MOTYT ObITh MPEUIOKEHBI I U3YUEHHS OTIEIb-
HbIM MOTHBUPOBAHHBIM U CIIOCOOHBIM 00YyYarOLIUMCS.

VYriyOnéHHbI ypOBEHb U3YUEHUSI HHPOPMATUKU PEKOMEHYETCS ISl TEXHO-
JIOTUYECKOTO MPOQuIIsi, OPUEHTUPOBAHHOTO HA MHXKEHEPHYIO U UHPOPMALIMOHHYIO
cdepsl neaTenbHOCTH. YTIyOn€HHBIA YpOBEHb M3Yy4E€HHUs MHPOPMATUKHU oOecrie-
YUBAET: MOATOTOBKY OOYyYarOIMXCsl, ODUEHTUPOBAHHBIX HA CIELHUAJIBHOCTH B 00-
JAacTi UHGOPMAIIMOHHBIX TEXHOJIOIMH W MH)KEHEPHbIE CIIEUaIbHOCTH, y4acTue B
POEKTHOM M HCCIIEIOBATENBCKON JEATENbHOCTH, CBSI3aHHOM C COBPEMEHHBIMU
HaIpaBJICHUSIMU OTpacid HMH(GOPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHUH,



MOJITOTOBKY K yYaCTHUIO B OJMMITHAJIAX U clade EIWHOTO rocymapCcTBEHHOTO K3a-
MeHa 10 UH(POpPMATHUKE.

OO611ee yncIo YacoB, pEKOMEHIOBAHHBIX JIJIs M3y4deHus uHpopMatuku — 272
yaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11 kimacce — 136 gacoB (4 gaca
B HEJICIIO).



COJEPXXAHME OBYUYEHUA
10 KJTACC

Teoperuyeckne 0CHOBbI HHPOPMATHKHU

Nudopmariusi, nanusie u 3HaHusA. MHDOpMalMOHHBIE MPOLIECCHl B MPUPOJE,
TEXHUKE U OOLIECTBE.

HenpepbiBHbIE U TUCKPETHBIE BEJIMYMHBI U CUTHANIBL. HeoOXoauMocTh auc-
KpeTusanuu MHGOPMAINK, MPEeTHA3HAUYEHHON IS XpaHEHUs, mepefaadu u odpa-
O0TKH B IU(PPOBBIX CUCTEMAX.

JIBonuHoe koaupoBaHue. PaBHOMEpHbIE U HEpABHOMEpPHBIE KOIBI. Jlekonu-
pOBaHUE COOOILIECHUI, 3aMCAHHBIX C MOMOIIbI0 HEPABHOMEPHBIX KOJIOB. Y CIIOBUE
®ano. [locTtpoeHne 0HO3HAYHO AEKOAUPYEMBIX KOJIOB C MOMOIIBIO JiepeBa. Equ-
HUIBI U3MEPEHHUs KOJIMYecTBa MHpopManuu. An(aBUTHBIA MOIX0] K OLIEHKE KO-
Jan4ecTBa HHPOPMALIMH.

Cuctemsl cuncnenus. Pa3BépHyTas 3anmuch 1HeIbIX U APOOHBIX YUCET B MO3U-
MAOHHOU cucTteMe curciaeHus. CBOMCTBA NO3UIIMOHHON 3aIIMCH YHCIIA: KOJIUYECT-
BO (P B 3aMKCH, MPU3HAK JACIUMOCTH YHUCJIa HA OCHOBAHUE CUCTEMbI CUUCIICHUS.
AJITOpUTM TIEpeBOJA LEJNOro yuciaa u3 P-u4HOUM CHUCTEMBI CUMCIEHUS B JIECSATHY-
HY10. AJITOPUTM MepeBoJa KOHEUHOU P-uuHON IpoOu B NECATUYHYIO. AJNTOPUTM
IIEPEBOJIA LIEJIOTO YUCIIA U3 AECATUYHOM CUCTEMBI CUHCIIeHHs B P-uunyto. IlepeBon
KOHEYHOU JEeCATUYHOU ApoOu B P-munyto. J/[BonuHas, BocbMepHUYHAs U IIECTHA-
JIaTEpUYHAs CUCTEMBI CUMCIICHUS, CBSI3h MKy HUMH. ApupMeTUIECKHe omnepa-
IIUM B MO3ULMOHHBIX CUCTEMAX CUMCIEHUA. TpondHas ypaBHOBEIICHHAsl CUCTEMA
cuuciieHus1. [[BOMYHO-IeCATUYHAS CUCTEMA CUUCIICHUS.

KonupoBanne TtekctoB. Kommpoka ASCIL. OpHoOGalTHBIE KOJUPOBKH.
Crangmapt UNICODE. Kogupoka UTF-8. Onpenenerne nHGOpMaImOHHOTO 00b-
€Ma TEKCTOBBLIX COOOIIECHUIA.

KonupoBanue nzoOpaxenuid. OrneHka nuHGOpMaImoHHOTO 00hEMa rpaduye-
CKHMX JaHHBIX TIPH 3aJlaHHBIX pa3pelieHruy U IIyOrnHe KoaupoBaHus 1eta. L{BeTo-
Bble Mojzienu. BektopHoe xoaupoBanue. @opmatsl rpaduueckux (aitnoB. Tpéx-
MmepHas rpaduka. OpakranbHas rpaduka.

Koaupoanue 3Byka. OnieHka HHPOPMAIIMOHHOTO 00bEMa 3BYKOBBIX JTAHHBIX
P 3aJJaHHBIX YACTOTE NUCKPETU3AIMU U PA3PSATHOCTH KOJUPOBAHUA.

Anrebpa noruku. IloHsiTue BbICKa3biBaHUs. BpickaszbiBaTenbHbIE (OPMBI
(npenukatel). KBaHTOpPHI Cyll1eCTBOBaHHS U BCEOOITHOCTH.

Jlornyeckue omepamuu. TaOmuibl UCTUHHOCTH. Jlormueckwe BBIpaKEHUS.
Jlornyeckue ToxaecTBa. Jloka3arenbCTBO JIOTMUECKUX TOXKIECTB ¢ TTOMOIIBIO Ta0-
JIMLl UICTUHHOCTH. Jlorndeckue onepanuu U onepaunu HaJl MHOKECTBAMU.



3aKoHBI anreOpbl JTOTUKUA. DKBUBAJIICHTHbIE TPEOOPa30BaHUS JIOTHYECKHUX BbI-
paxxeHui. Jlornueckue ypaBHEHUs U CUCTEMbI YPABHEHUN.

Jlornyeckue QyHKIUU. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTUYECKUX
GyHKIUN OT KOJIMYECTBA apryMeHTOB. [1oIHbIE CHCTEMBI JIOTHYECKUX (PYHKIIHM.

Kanonuueckue ¢hopmbl jorndeckux BbipakeHud. CoBEpIIECHHBIE TU3bIOHK-
TUBHBIE U KOHBIOHKTUBHBIE HOPMaJbHbIE (POPMBI, aITOPUTMbI UX MOCTPOEHUS MO
Ta0JINIIE UCTUHHOCTH.

Jlornueckue 371eMeHThl B cocTaBe KomnbroTepa. Tpurrep. Cymmarop. MHo-
ropa3psansiii cymmarop. [loctpoeHue cxeM Ha JIOTMYECKUX AJIEMEHTax Mo 3aJlaH-
HOMY JIOTHYECKOMY BBIPAKECHUIO. 3aIKCh JIOTUYECKOTO BBIPAXKEHUS IO JOTHYE-
CKOM CXeME.

[IpencraBiieHre UEIbIX YUCEN B MaMSATH KOMITbIoTepa. OrpaHUYEHHOCTD JHa-
Ma30Ha YKCEJI IPU OTPAHUYECHUU KOJUYECTBA pa3psaoB. Ilepenonnenue pa3psaaHon
ceTKH. be33HakoBbIe M 3HAKOBEIC JaHHBIC. 3HAKOBBIM OWMT. JIBOMYHEINA JIOTOJIHHU-
TEJIbHBIN KOJI OTPULIATEIbHBIX YUCET.

[TobutoBbie oruueckue omneparuu. Jlormueckuii, apuMeTHIEeCKUil U 1UK-
mnueckuit capurd. lludposanue ¢ mOMOIIBI0 MOOUTOBON OMEpPALUU «UCKITIOYAL0-
mee M.

[IpencraBneHre BEMIECTBEHHBIX YHCEN B MaMATH KOMIIbIOTEpA. 3Hayauas
4acTh M MOPSAIOK yucia. Jlnana3oH 3Ha4eHUN BENIECTBEHHBIX uucen. [Ipobiembl
XPAHEHUS BELIECTBEHHBIX YMCEII, CBSI3aHHBIC C OrPAHUYCHUEM KOJIMYECTBA pa3psi-
10B. BrimosHeHue ornepanuil ¢ BEIIECTBEHHBIMH YMCIAaMHU, HAKOIUIEHHE OIIMOOK
MIPY BBIUHUCIICHUSAX.

Hudposasi rpaMOTHOCTDH

TpebGoBaHus TeXHUKH OE30MACHOCTH W TUTHEHBI TpHU paboTe ¢ KOMIbIOTEpa-
MU U IPYTUMH KOMIIOHEHTAMH IIU(PPOBOTO OKPYKECHHSI.

[TpuHIIUTIBI paOOTHl KOMIBIOTEPOB U KOMIBIOTEPHBIX CHCTEM. APXUTEKTypa
¢bon Helimana. ABToMaTHuuecKoe BBIMIOJHEHUE MporpaMMbl mpoieccopoM. Onepa-
THUBHAs, MOCTOSIHHASI M JOJTOBpeMEHHas naMsiTh. OOMEH JTaHHBIMH C MOMOIIBIO
mvH. KoHTposuiepsl BHEMHUX YCTPOUCTB. [IpsAmMont JocTyn K naMsTH.

OCHOBHbBIE TEHJCHIIMU Pa3BUTHS KOMIIBIOTEPHBIX TeXHOJOrHil. Ilapaniens-
HbIE€ BBIUHCICHUA. MHorompoleccopHbie cucteMbl. CynepkoMnbeloTepsl. Pacnpe-
JeJEHHBIE BBIUMCIUTEIIBHBIE CUCTEMbI U 00paboTKa OOJBIIUX JAaHHBIX. MOOWIIb-
Hble [IU(GPOBBIE YCTPONCTBA U UX POJIb B KOMMYHHUKAIUSIX. BCTpOEHHBIE KOMITbIO-
Tepbl. MUKpPOKOHTpOIUIEphl. POOOTH3MpPOBAaHHBIE TPOU3BO/ICTBA.

[TporpammHuoe obecrieueHrne KOMIBIOTEPOB U KOMITBIOTEPHBIX CUCTEM. BUIbI
nporpaMMHoOro obecrnedeHuss ¥ uUx HazHadeHue. OCOOEHHOCTH MPOTPaMMHOTO
oOecrieueHnss MOOUIBHBIX ycTpoilcTB. [lapamnensHoe nporpammupoBanue. Cuc-



TEMHOE MporpaMMHoe oOecrnieueHure. OnepalMoHHbIe CUCTEMBbL. Y THIUTHI. Jlpaii-
BEpHI yCTPOUCTB. NHCTAIUISIMS ¥ IEUHCTAIUISIUS TPOrPAMMHOTO 00eCTieYeHHUSI.

daitnoBbie cucteMbl. [IpuHIUIIBL pa3MenieHuss 1 UMEHOBaHUs (aiiyioB B A0JI-
roBpeMeHHoM namsaTu. [11a0moHs! 17151 onucanus rpyni (aitios.

[IporpammHoe oGecrnieuenue. JIuieH3nupoBaHue MPOrpaMMHOTO 0OeCrIeYeHUs
U 1uppoBbIX pecypcoB. [IponpuerapHoe u cBoOOAHOE MpPOrpaMMHOE obecreue-
Hue. Kommepueckoe U HEKOMMEPUECKOE MCIOJIB30BaHUE MPOTrPAMMHOIO obecrie-
yeHus: U IUGPOBBIX pecypcoB. OTBETCTBEHHOCTh, yCTAHABJIMBAEMas 3aKOHOJA-
TeNbCTBOM Poccuiickonn @Penepauuu 3a HEMPABOMEPHOE MCIOJIB30BAHUE IIPO-
rpaMMHOTI0 o0ecreueHus U U(POBBIX PECYPCOB.

[IpuHUKNBI TOCTPOEHUS U alapaTHble KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH.
Cerebie npoTokonsl. Cets MHTEpHET. Anpecauus B cet MuTepHet. [IpoTokoiib
creka TCP/IP. Cucrema 1OMEHHBIX UMEH.

Pa3nenenne IP-cetn Ha moaceTy ¢ MOMOIILIO Macok mojacereil. CeTeBoe aj-
MUHHUCTpUpoBaHue. [lolydeHue HaHHBIX O CETEBBIX HACTPOMKaX KOMIIbIOTEpA.
[IpoBepka Hanuuus CBSI3U € y3JI0M ceth. OnpeaesieHue MapiipyTa JBH>KEHUS Ma-
KETOB.

Buasr nestenbHoctu B cetu MnatepHet. CepBuckl MaTepHeTa. ['eoundopma-
[IMOHHBIE CUCTEMBI. [ €0JIOKAIIMOHHBIE CEPBUCHI PEaJbHOIO0 BpeMEHHU (HarpuMmep,
JoKanusi MOOWJIBHBIX TeNe(OHOB, ONpPEIECICHHE 3arpy>KEHHOCTH aBTOMAarucTpa-
JIeil), MTHTePHET-TOPTOBIIs, OpOHUPOBAHNE OUIIETOB M TOCTUHUII.

["'ocynapCTBEHHBIE 3JIEKTPOHHBIE CEPBUCHI U yCiIyru. ColanbHbIE CETH — Op-
raHu3aius KOJUIEKTUBHOTO B3aUMOJCHCTBHS U oOMeHa naHHbIMU. CeTeBOW 3TH-
KET: IpaBuia MnoBejaeHus: B kubeprnpocTpancTse. [IpobieMa MOATUHHOCTH MOITY-
yeHHOU nHpopManuu. OTKPHITbIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOreHHbIE U PKOHOMHUYECKUE YTPO3bl, CBA3AHHBIE C UCMIOJb30BAHUEM HH-
dbopMaIrMoOHHO-KOMMYHHKAIIMOHHBIX TeXHOJIOTHi. O01mue mpooieMbl 3allUuThl WH-
dbopmanmu u uaGopmanmoHHoi 6ezonacHocT. CpeacTBa 3alUThl HHPOPMAIUHU B
KOMITBIOTEPAX, KOMITBIOTEPHBIX CETSIX U aBTOMATU3UPOBAHHBIX WH(OPMAIIMOHHBIX
cuctemax. [IpaBoBoe obecneyeHne MHPOPMAMOHHON 0€30MaCHOCTU. DJIEKTPOH-
Hast UdpoBasi MOAMKUCH, CEPTUDUIIMPOBAHHBIE CANTHI U JOKYMEHTHI.

[IpenoTBparieHne HECAHKITMOHUPOBAHHOTO JOCTYMA K JUYHON KOH(MUICHITHU-
anbHOW MHGOPMAIIMU, XPAHSIIICHCS HA TIEPCOHATHLHOM KOMITBIOTEPE, MOOUIIBHBIX
yCcTpoicTBax. BpeaoHocHoe mporpaMMHOe oOecreueHue U crnocoObl OOphOBI C
HUM. AHTUBUPYCHBIE mporpammbl. Opranu3zanusi JIUYHOTO apXuBa UH(POPMAIUU.
Pe3epBHOEe konupoBaHnue. [laponbHas 3ammuTa apXusa.

[[udpoanue nanHbix. CHUMMETpUUHBIC U HeCUMMeTpUuHbIe mudpbl. [1nd-
psl nipoctoit 3amenbl. ugp Lezapsa. [Hudp Buxenepa. Anropurm mudpoBaHus
RSA. Creranorpadus.



AJITOPUTMBI U IPOrPAMMHPOBaHHUE

OmnpeneneHrne BO3MOXKHBIX PE3yJIbTaTOB pabOThl MPOCTEUIINX aIrOPUTMOB
yIpaBJEHUs UCTIOJHUTEISIMU U BBIYMCIUTEIBHBIX aITOPUTMOB. OmpeneneHue uc-
XOJIHBIX JJAHHBIX, IPU KOTOPBIX AITOPUTM MOXKET JaTh TPEOYEeMbIi pe3yJIbTar.

Otamnbl penieHus 3ajad Ha KomibioTepe. MHCTpyMeHTanbHbIE CpeacTBa:
TPaHCIATOP, OTJIATYUK, NMPOPUIMPOBIIMK. KoMIUIsAUMa M MHTEpOpeTalus Mpo-
rpamMM. BupTyanbHble MalluHBI.

WuTerpupoBanHas cpena pazpaboTku. MeToasl oTiaaaku nporpamm. Mcemoms-
30BaHHE TPACCUPOBOUHBIX Tabauil. OTiaagouHblil BeIBOA. [loiaroBoe BhINoMHEHKE
nporpaMmsl. Touku octaHoBa. [IpocMOTp 3HaYEHM IEPEMEHHBIX.

SAzpik nporpammupoBanusi (Python, Java, C++, C#). Tunbl gaHHBIX: 1I€J0-
YHUCJICHHbIE, BEILIECTBEHHbBIE, CHMBOJIbHBIE, JIornueckue. Bersienns. CloxHble yc-
noBus. L{ukibl ¢ ycnoBueM. L[lukiibl mo nepemeHHol. B3anMo3ameHseMoCTh pas-
JUMYHBIX BUJIOB IUKIOB. MHBapuant nukia. CocTaBieHHe HUKIA C UCTIOIb30BaHU-
€M 3apaHee OINpeeIEHHOIO NHBAPUAHTa UKIIA.

JloxymentupoBanue nporpamM. Mcnonp3zoBanue koMmmeHTapueB. [loaroros-
Ka OMHCAHUS MIPOTPaMMbl U UHCTPYKIUU IS TIOJIb30BATEIIS.

AnropuTMBl 00pabOTKM HATypalbHBIX YKCEN, 3aIMCAHHBIX B MO3UIIMOHHBIX
CUCTEMaxX CUUCJICHUS: pa30MEeHUe 3aluCy YKCclia Ha OTJeIbHbIe HU(PBI, HAXO0XK]IEe-
HUE CYMMBbI U MPOU3BEACHUS LHU(P, HAXOKIECHUE MAKCUMAIbHON (MUHUMAILHOMN)
UQpPHI.

HaxoxzaeHnue Bcex MpOCTBIX YMCEN B 3aJlaHHOM auara3oHe. [IpencraBienue
YylCcla B BUJIE€ HA0Opa MPOCTHIX COMHOXKUTENEH. AJITOPUTM OBICTPOTO BO3BEIACHUS
B CTEIEHb.

OOpaboTka JaHHBIX, XpaHAIUXcs B (aiinax. TekcToBbie U JBOUYHBIC (DAMITHI.
daitnioBbie TIepeMeHHBIC ((aiioBbie ykazaTenu). Urenwe u3 (Qaitma. 3amuch B
daii.

Pazbuenue 3anaun Ha noazanauu. [logmporpammel (mpoueaypsl U GyHKIUN).
Pexypcusa. PexypcuBHble 00bekThl ((pakranbl). PexypcuBHbIE mpoueaypsl u
¢ynkun. Mcnonb30Banue cTeka Al OpraHu3aliyi PeKypCHUBHBIX BHI30BOB.

Hcnonb3oBanue cTaHIapTHOW OMOIMOTEKH si3bIKa MporpammupoBanus. [1os-
KJItoUeHrue OMOJIMOTEK MOANPOrpaMM CTOPOHHUX Mpou3BoAuTeNed. MoaylbHbIN
IPUHIUI TOCTPOESHUS TIPOTPAMM.

Yucnennble MeToabl. ToOuHOE U NMPUOIMKEHHOE pElIeHHs 3afadd. YucieH-
HbIE€ METOJbl PELICHUS YPAaBHEHMI: MeTOJ nepedopa, METO/] MOJIOBUHHOIO JIejie-
Hus. [IpubnrmxéHHoe BhIUKCICHHUE JUIMH KpUBBbIX. Boruncnenue miomazaeit puryp c
MOMOIIIO YHUCJIIEHHBIX METOJOB (METOJl MPSIMOYTOJbHUKOB, METOJI Tpareuui).
[Touck makcumyma (MUHUMYMa) (YHKIMH OJHOM MEPEMEHHONW METOJOM I0JIO-
BUHHOTI'O JICJICHHUS.



OOpaboTka CHMBOJBHBIX JaHHBIX. BCTpoeHHBbIE (YHKIMH SI3bIKA MPOTpaM-
MUPOBaHUS JUIsi 0OpaOOTKH CHUMBOJIBHBIX CTPOK. AJNTOPUTMBI OOpaOOTKHA CHUM-
BOJIbHBIX CTPOK: MOJCYET KOJMYECTBA MOSIBJICHUI CHMBOJA B CTPOKE, pa30oHeHHe
CTPOKH Ha CJIOBa IO MPOOEIbHBIM CHUMBOJIAM, MOUCK MOJACTPOKU BHYTPHU JTAHHOMN
CTPOKH, 3aME€Ha HalJIEHHOH MOJCTPOKH Ha JAPYTYIO0 CTPOKY. ['eHepanust Bcex CloB
B HEKOTOPOM an(aBuTe, YIOBIETBOPAIOMIMX 33JJaHHbIM orpanuueHusM. [Ipeodpa-
30BaHHUE YKCiIa B CHMBOJIBHYIO CTPOKY U 0OpaTHO.

MaccuBbl U ToclieIoOBaTENbHOCTU yucen. BrruncieHne o000MEHHBIX Xapak-
TEPUCTHUK 3JIEMEHTOB MAaCCHUBa WJIM YHUCIOBOM MOCIEN0BATEILHOCTH (CYyMMBI, MIPO-
U3BEJICHMS], CPEAHEr0 apu(phMETUYECKOr0, MUHUMAJIbHOTO U MAaKCHMAJIBHOIO 3Jie-
MEHTOB, KOJIMYECTBA 3JIEMEHTOB, YIOBJIETBOPSIOIINX 33JaHHOMY YCJIOBHIO). JIH-
HEWHBIN ITOMCK 33JaHHOI'0 3HAYEHUs B MaCCHUBE. MHACMHUYECKHUE MACCUBBI. BekTo-
pBI.

CoptupoBka olHOMepHOro MaccuBa. IIpocTeie MeToABl COPTUPOBKU (METOA
y3bIpbKa, METOJI BbIOOpA, COPTUPOBKA BcTaBkaMu). COpTUpOBKa ciausiHUEM. BbI-
cTpasi coptTupoBka maccuBa (asroputMm QuickSort). JIBOWYHBIN TOMCK B OTCOPTH-
POBaHHOM MAacCHUBE.

JIBymMepHbIe MacCUBBI (MaTpUIlbl). AJTOPUTMBI 0OpaOOTKHA TBYMEPHBIX Mac-
CUBOB: 3alOJHEHUE JBYMEPHOI'O YHMCIOBOI'O MAacCHMBa MO 3aJaHHBIM IpaBUjaM,
IIOMCK JIEMEHTA B IBYMEPHOM MacCHBE, BbIUHUCIEHUE MAaKCUMyMa (MUHUMYMa) U
CYMMBI 3JIEMEHTOB JIBYMEPHOI'O MAacCHBa, MEPECTaHOBKA CTPOK U CTOJIOIOB ABY-
MEpPHOTO MaCCHBA.

HNHpopmanuoHHbIE TEXHOJOTIHH

TekcToBsiil nponeccop. Penaktuposanue u popmatuposanue. [IpoBepka op-
¢dorpaduu u rpammaruxu. CpeacTBa MoMcKa U aBTO3aMEHBI B TEKCTOBOM IpOIIEC-
cope. Ucnonb3oBanue cruneid. CTpyKTypHpOBaHHBIE TEKCTOBBIE JOKYMEHTHI. CHO-
cKku, ornasinenue. KomnexktuBHas pabota ¢ JokyMeHTamMu. IHCTpYMEHTHI peleH31-
pOBaHUsI B TEKCTOBBIX Mpolieccopax. OOnauHble cepBHCHl. [lenoBas mepenucka.
Pedepar. IlpaBuna nutupoBaHUs UCTOYHUKOB U odopmiieHus Oubnuorpaduue-
cKuX cchutoK. OdopmiieHne crnmcka JUTepaTyphl. 3HAKOMCTBO ¢ KOMIBIOTEPHOMN
BEPCTKOM TekcTa. TexHUYeckue cpeiacTBa BBoAa Tekcra. Crienuann3upoBaHHbIC
CpelICTBa peJaKTUPOBAHUSI MATEMATUYECKUX TEKCTOB.

AHanu3 naHHbiX. OCHOBHBIE 3a/layd aHalIM3a JaHHBIX: MPOTHO3MPOBAHUE,
KJaccudukanus, KiacTepu3alus, aHalau3 OTKIOHeHuH. [locnenoBarenbHOCTh pe-
HIEHMS 3a]a4 aHaJIn3a JIaHHbIX: COOp MEPBHYHBIX JAHHBIX, OYUCTKA U OLICHKA Ka-
YEeCTBa JIAHHBIX, BEIOOP W/WUITU MOCTPOCHUE MOJIETH, TpeoOpa30BaHNe JAHHBIX, BH-
3yaju3alus JaHHbIX, MHTEpIpeTanus pe3yiabTaToB. [IporpaMmHbie cpecTBa U UH-
TE€pPHET-CEPBUCHl i1 00paOOTKM M NPEACTABICHUs JAaHHBIX. bonblive AaHHbBIE.
MammnHoe o0yueHnre. HTeIeKTy allbHbIN aHAIN3 JaHHBIX.



AHanu3 AaHHBIX C MOMOIIBIO DJEKTPOHHBIX TAOMUI. BbrancieHne cCyMMmbl,
CpEIHEro apu(pMETHUECKOro, HanOOJbIIEro (HAUMEHBIUIET0) 3HaYeHHs AUAana30Ha.
Boruncnenne koag¢uuueHTa KOppensuuu [BYX psaaoB JaHHbIX. Iloctpoenue
CTOJIOUATBHIX, JIMHEHUYAThIX U KPYroBbix auarpamm. Iloctpoenue rpadukoB GyHK-
uui. [lonGop AuHUM TpeHa, pelmeHue 3a1a4 NPOrHo3UPOBAHMUSL.

YucneHHoe pelleHre ypaBHEHHH ¢ MOMOIIbIO Mo00pa napamerpa. OnTumu-
3a1Ms KaK MOMCK HaWjIy4lIero pelIeHUs B 3aJaHHBIX ycioBusax. LleneBas QyHk-
s, orpaHuYeHus. JIokanabHbIE M IVI0OANBHBI MUHUMYMBI 1I€JIEBOM (DYHKIMH.
Pemenue 3a1ay onTUMHU3aUMU C TTOMOULIBIO 3JIEKTPOHHBIX TAOIUII.

11 KIIACC

Teopernyeckre 0CHOBbI HH(POPMATHKH

Teoperndeckre MOAXObl K OIEHKE KOJIMYECTBA MH(POpMaLUU. 3aKOH aJIu-
tuBHOCTH MH(popmaimu. Gopmyna Xaptiu. Uadopmanusa u BepositHocTb. Dop-
myia [llenHona.

Anroputmsl cxatus JaHHbIX. Anroput™ RLE. Anroputm Xaddmana. Anro-
put™ LZW. Anroputmsl ckaTusl TaHHBIX C IOTEPSAMH. Y MEHBIIICHHUE TITyOUHBI KO-
nrpoBaHud 1iBeTa. OCHOBHBIE ujeu anroputMoB cxatus JPEG, MP3.

CkopocTh nepeiaun JaHHbIX. 3aBUCUMOCTh BPEMEHH Nepeiaun oT uHdopma-
[IUOHHOTO 00BbEMA JAHHBIX M XapaKTEPUCTUK KaHala cBsi3u. [IpuurHBI BOSHUKHO-
BEHUS OIITMOOK TpH niepenaue qanHbiX. Kobl, mo3Bossitonue 0OHapyKUBaTh U UC-
MPaBJIATH OMUOKK, BO3HUKAIOIIKE TIPH Tepeade JaHHbIX. PaccTostHue XoMMUHTa.
KonupoBanue ¢ mopropenrem 6utoB. Koas XamMMuHra.

Cucrembl. KOMIIOHEHTHI CUCTEMBI M MX B3aumojeicTBue. CUCTEMHBIN 3(-
dekT. YnpasieHue kak MHPopMaIimoHHbIN nporecc. OOpaTHast CBA3b.

Mopemn n monenupoBanue. Llens monenupoBanusa. COOTBETCTBHE MOJIETU
MOJIETTUPYEMOMY OOBEKTY WJIU TpoIleccy, 1eau moaenupoBanus. Gopmanusanus
MIPUKJIAIHBIX 3a]1a4.

[IpencraBienue pe3yabTaTOB MOJCIUPOBAHUS B BUIE, YIOOHOM JIJIsl BOCIIPH-
ATHA 4eloBeKOM. ['paduyeckoe mpejcTaBieHue AaHHBIX (CXEMbl, TaOIUIbI, rpa-
bukn).

I'padpr. OcHoBHBIe MOHATUS. Buasl rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpHUll CMEKHOCTH, BECOBBIX MAaTpHI, CIIUCKOB CMEKHOCTH. PelreHune anropur-
MUYECKHUX 3a/1a4, CBSI3aHHBIX C aHAJM30M IpadoB (MMOCTPOCHHUE ONTUMAJIBHOTO MY-
TH MEXy BepIInHaMu rpada, OMpeeICHIE KOJINYECTBA PA3TUIHBIX MyTeH MEXITy
BEPIIMHAMHU OPUEHTUPOBAHHOTO AMKINYECKOTO Tpada).

Hepeswsi. bunapnoe nepeo. JlepeBbsi moucka. CrocoObl 00xona nepesa.
[IpencraBnenne apupMeTUUECKUX BRIPAKECHUHN B BUJE JAepeBa. JIMCKpETHBIE UTPBI
JIBYX UTPOKOB ¢ TosiHOU uHdopmarnueit. [loctpoenue nepesa nepedbopa BapuaHTOB,



ONMCAHUE CTPATEruu UIphbl B TAOIUYHON (hopme. BBIMIpBILIHBIE U POUTPHILIHBIE
IIO3ULIVH. BBIMIPBIIIHBIE CTPATETUH.

CpencrBa MCKYCCTBEHHOIO MHTeJUIEKTa. CepBHCHI MAIMHHOTO IEPEBOAA U
pacnio3HaBaHusl yCTHOW peud. KOorHUTUBHBIE cepBUCHL. MneHTHpuKanms u mouck
n300pakeHui, pacno3HaBanue Jui. CamooOydaromuecs: cucteMbl. MIcKyccTBEH-
HBII MHTEJUIEKT B KOMIIBIOTEPHBIX Urpax. Mcronb3oBaHME METONOB HMCKYCCTBEH-
HOT'O MHTEJUIEKTa B 00yJaromux cuctemax. Mcmnoib30oBaHne METOA0B UCKYCCTBEH-
HOTO MHTEJUIEKTa B pobororexHuke. MHTepHer Bemeil. IlepcnekTuBbl pa3BuUTHS
KOMIIBIOTEPHBIX UHTEJUIEKTYaJIbHBIX cCUCTEM. HelipoHHBIE ceTn.

AJITOPUTMBI H IPOrPAMMMPOBaHNE

@opmann3anuus NOHATHS anroputMa. MammHa TeropuHra Kak yHUBEpCasb-
Has  Mojuenb  BbluucieHud.  Tesuc  Uépua—Trropunra.  Mammnuallo-
cta.HopManeubieasiropudmbel MapkoBa. AJITOPUTMHUYECKH HEpa3pelinMble 3a-
nayu. 3amada octaHoBa. HEBO3MOKHOCTHaBTOMATHYECKOMOTIIAIKUITPOTPAMM.

OneHka CII0KHOCTH BbIUMCIEHUN. BpeMsa paboTsl U 00BEM HCIIONB3yEMOM
NaMsITH, UX 3aBUCUMOCTb OT pa3Mepa MCXOJHBIX AaHHBIX. OlleHKa acUMIOTOTHYE-
CKOU CJIOKHOCTH aJITOPUTMOB. AJITOPUTMBI MTOJIMHOMUAIBHOU clioxkHOCTHU. [lepe-
OopHbIe anropuTMebl. [IpuMepbl pa3aUYHbIX AJITOPUTMOB PEIICHUs OJHOM 3a/1ayu,
KOTOPBIE UMEIOT PA3JIMYHYIO CIIOKHOCTb.

[Torck mpOCTBIX YUCEN B 3aJaHHOM JMAIla30HE C MOMOLIBIO aJrOpUTMa «pe-
neTo JpaTocdeHay.

MHoropa3psigHbie Leble Yucia, 3a1a4u JUIMHHONW apu(METUKH.

CnoBapu (accouuaTUBHBIE MacCHUBBI, OTOOpaxeHus). Xnami-radnuipsl. [lo-
CTpO€HHUE an(paBUTHO-YACTOTHOTO CJIOBAPs JJI 33JaHHOTO TEKCTA.

AHanu3 TeKCTa Ha €CTECTBEHHOM f3bIKE. BbIAelIeHne Mmocaea0BaTebHOCTEN
no mabsony. PerymnspHsie BepakeHus. YacTOTHBIN aHATU3.

Crekn. AHanmu3 TMpPaBUIBHOCTH CKOOOYHOTO BbIpaKeHMs. Bwluucnenue
apu(PMETHUECKOT0 BbIPAKEHHUS, 3aMIMCAHHOTO B MOCT(PUKCHOMN PopMme.

Ouepenu. Mcnonb3oBanne ouepeau AJisi BPEMEHHOIO XPAHEHHUSI TAHHBIX.

Casi3Hble cnucKH. Peanuzanus cTeka M o4epear C MOMOIIBIO CBSI3HBIX CIIH-
CKOB.

Anroputmbel Ha Tpadax. [locTpoeHne MHUHMMAJIBHOTO OCTOBHOTO J€peBa
B3BECILICHHOTO CBSI3HOTO HEOpUEHTHpoBaHHOro rpada. O6xox rpada B riayOuHy.
Oo6xon rpada B mupuny. KomnuecTBo pa3iauuHbIX MyTel MEXIy BEpIIMHAMH OpU-
CHTUPOBAHHOTO alukindeckoro rpada. Anroputm [eiikcrpel. Anroputm dmnoii-
Jla—Y op1asia.

HepeBbs. Peannzanus 1epeBa ¢ NOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMUHBIE
(bunapubie) nepeBbs. [locTpoeHue aepeBa s 3aAaHHOTO apU(PMETUUECKOTO BbI-



paxeHus. PekypcuBHbIe alropuT™Mbl 00xo/1a iepeBa. Mcnonb3oBaHue cTeKa U oue-
penu juis o0xoxa IepeBa.

JluHamuyeckoe mMporpaMMHUpOBaHME KaK METOJ| PeLIeHHUs 3a/lady C COXpaHe-
HUEM MPOMEXKYTOUYHBIX PE3YyJbTATOB. 3aJ]auH, PEIIaeMbl€ C MOMOIIbIO JUHAMUYE-
CKOT'0 MPOTPaMMHUPOBAHUS: BBIYUCICHUE PEKYPCUBHBIX (DYHKIUH, MOJCUYET KOJIU-
YeCTBA BapUAHTOB, 33/1a4M ONTUMU3AIINH.

[Tonsitue 06 0OBEKTHO-OPUEHTUPOBAHHOM MporpaMMupoBaHuu. OOBEKTH U
kjaccel. CBOMCTBA U METONbI O0BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
PazpaboTtka nporpamMm Ha OCHOBE 00BEKTHO-OPUEHTUPOBAHHOTO Moaxoa. MHkan-
CyJISIIIUSL, HAaClIeJOBaHKE, MTOTUMOP(U3M.

Cpensl ObicTpol pa3paboTku mporpamm. lIpoektupoBanue wuHTEpdeiica
noJsib3oBarels. Mcrnoap30BaHue TOTOBBIX YIPABISIEMBIX 3JIEMEHTOB JJI MOCTPOE-
HUS UHTEpdetica.

O0630p s3BIKOB MporpamMmupoBaHus. [loHsTHE 0 MapagurMax MporpaMMHUpPO-
BaHMUSI.

HNudopmManuoHHbIE TEXHOJIOTHH

DTarnbl KOMIBIOTEPHO-MATEMAaTHYECKOTO MOJIETUPOBAHMS: TIOCTAHOBKA 3a]1a-
4y, pa3paboTka MOJeIu, TECTUPOBAHUE MOJENIU, KOMIbIOTEPHBINH 3KCIIEPUMEHT,
aHaJIU3 Pe3yJIbTaTOB MOJICIUPOBAHMUS.

Jluckpetuzanusi Mpyu MaTEMAaTHYECKOM MOJICIUPOBAHUM HETPEPHIBHBIX MPO-
nieccoB. MonenupoBanue ABWXKEHHUS. MojenupoBaHre OMOJIOTHYECKUX CHUCTEM.
MareMaTnyeckre MoJIeJ B SKOHOMHUKE. BbIUMCIUTEIbHBIE SKCIIEPUMEHTHI C MO-
JETISIMU.

OO6paboTka pe3yJbTaTOB SKCIEpUMEHTAa. MeToJ HauMEHBIIUX KBaJIPaTOB.
OreHKa YMCIOBBIX MAapaMETPOB MOJIETUPYEMbIX O0BEKTOB U MporieccoB. Boccra-
HOBJICHHE 3aBUCHUMOCTEN MO pe3ysibTaTaM dKCIEPUMEHTA.

Beposarnoctaeie Mmonenu. Metoast Monte-Kapno. UmutanmonHoe Monaenu-
poBanue. CuCTeMbI MACCOBOTO OOCITYKUBAHUSI.

Tabnuunbie (peNsaiuoHHbIC) 0a3bl HaHHBIX. Tabnuia — mpeacTaBlIeHUE CBe-
JIeHU 00 OJHOTHITHBEIX 00BbekTax. [lone, 3anucek. Knrou tabnunel. Pabora ¢ roro-
BOI 0a30i1 naHHbBIX. 3anoiHeHne 0a3bl JaHHBIX. [Touck, copTupoBKa U GuUIbTpaIus
JTAHHBIX. 3aMpOChl HA BEIOOPKY JAHHBIX. 3alpOChl ¢ MapameTpamMu. Beraucisemblie
MOJISI B 3aMpocax.

MHuororabnuunbie 0a3bl JaHHBIX. TuUMbl cBA3ed Mexay Tabauuamu. Brem-
HUH K104, [{emocTHOCTh 6a3bl TaHHBIX. 3alPOChl K MHOTOTAOJIMYHBIM 0a3aM JlaH-
HBIX.

OcCHOBHBIC TPUHIUITBI HOpMaNU3aIlud 0a3 JaHHBIX. SI3BIK YNpaBJICHUS J1aH-
HeiMu SQL. Co3naHue npocThix 3anpocoB Ha s3bike SQL Ha BHIOOPKY JTaHHBIX U3
OJTHOM TaOJIHIIBI.



Hepensimmonnpie 6a3bl TaHHBIX. DKCIIEPTHBIC CUCTEMBI.

NutepHeT-ipuwiioxkenus. [lonaTre o cepBepHON U KIMEHTCKOM 4acTsAX CaWTa.
TexHoJIOrusl «KIUEHT — CEPBEP», €€ NOCTOMHCTBA U HEeNOCTaTKU. OCHOBBI SA3bIKA
HTML u kackanubix tabnui cruiiend (CSS). Cuenapuu Ha si3bike JavaScript. @op-
MBI Ha BeO-CTpaHHUIIE.

Pa3meiiennie Be6-caiiToB. ¥Yciayra XocTuHra. 3arpys3ka (aiijioB Ha CauT.

BBon m300pakeHu C WCIMONIB30BAHWEM PA3NTHUYHBIX ITU(POBBIX YCTPOHCTB
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
UH®OPMATHUKE (YIJIYBJEHHBIA YPOBEHb) HA YPOBHE CPE]I-
HEI'O OBLHIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE PE3yNbTaThl OTPAXalOT FOTOBHOCTh M CIOCOOHOCTH 00ydYaro-
HIUXCA PYKOBOJACTBOBATHCSA C(HOPMUPOBAHHONW BHYTPEHHEH MO3ULMENH JUYHOCTH,
CHUCTEMOM LIEHHOCTHBIX OPUEHTALUN, MO3UTUBHBIX BHYTPEHHUX yOEXKACHUN, COOT-
BETCTBYIOIIUX TPATUIIMOHHBIM IEHHOCTSIM POCCUHCKOr0 OOIIECTBA, pacIlIupeHue
YKU3HEHHOTO OIbITa U OMbITA JEATEILHOCTH B MPOLIECCE peann3aluu CpeicTBaMu
y4eOHOT0 ITPEeIMETa OCHOBHBIX HAIIPaBJIECHUN BOCIUTATEILHON JEATEIbHOCTH.

B pesynbrare usyuenus nHGOPMATUKU HAa YPOBHE CPEIHET0 001Iero oopas3o-
BaHUA y oOyuaromierocsi OyayT chOpMHUPOBAHBI CIEIYIONIUE JTUYHOCTHBIEC PE3YJib-
TaThI:

1) rpaaaHCKOr0 BOCIIMTAHMS:

OCO3HaHUE CBOMX KOHCTUTYLUMOHHBIX MPaB U 00s13aHHOCTEH, yBaXKEHUE 3aKO-
Ha ¥ IPaBOIOPAJIKA, COOIIOEHIE OCHOBOIOIATAIOUIMX HOPM HH(POPMAIIMOHHOTO
npaBa U HTHGOPMAIIMOHHON 0€30MaCHOCTH;

TOTOBHOCTh IPOTHUBOCTOSITH UJICOJIOTMHM 3KCTPEMHU3MA, HAIIMOHAIU3Ma, KCe-
HOPOOUH, NUCKPUMHUHALMU IO COLMUAIbHBIM, PEJIMTHO3HBIM, PACOBBIM, HAILMO-
HaJbHBIM [IPU3HAKAM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) IATPMOTUYECKOT0 BOCIIUTAHUSA:

LIEHHOCTHOE OTHOIIEHUE K UICTOPHUYECKOMY HACJIEAUI0, TOCTUKEHUSIM Poccun
B HayKe, UCKYCCTBE, TEXHOJOTUAX, TOHUMaHUe 3HaUeHUsI THHOPMATUKHU KaK HAYKU
B KU3HHU COBPEMEHHOTO O0OIIECTBA;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHbBIE PELICHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCIE B
cetu MHTepHeT;

4) 3cTeTH4€eCKOr0 BOCIIUTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKIIFOYAsi 3CTETUKY HAyYHOTO U TEXHHUYE-
CKOI'0O TBOPUYECTBA;

CIIOCOOHOCTh BOCHPUHUMATh Pa3M4HbIE BUAbI UCKYCCTBA, B TOM YHCIIE OC-
HOBAHHOTO Ha MCTIOJIb30BAaHUH UH()DOPMALIMOHHBIX TEXHOJIOTHH;

5) pu3nvecKoro BOCHUTAHUSA:

c(hOpMHUPOBAHHOCTH 370POBOT0 U 0OE€30MacHOr0 o0Opasa KHU3HU, OTBETCTBEH-
HOT'O OTHOLIEHUS K CBOEMY 37I0POBbIO, B TOM UHCIIE 33 CUET COOIIIOICHHS TpeOOBa-



HUN 0€30MacHON IKCIUTyaTallid CPEICTB MH(POPMAIMOHHBIX U KOMMYHUKAIIMOH-
HbBIX TEXHOJIOTHI;

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K AKTUBHOM JIESATEIIbHOCTU TEXHOJIOTUYECKON U COLMAIbHOW Ha-
MPaBJIEHHOCTU, CIIOCOOHOCTh WHUIIMUPOBATH, IJIAHUPOBATH M CAMOCTOSITEIBLHO
BBITIOJTHSITh TAKyIO JEATEIbHOCTD;

uHTEpeC K cepam mpodecCHOHATEHON NeITeNbHOCTH, CBSI3aHHBIM C HH(OP-
MaTUKOW, MPOrpaMMHUPOBAHUEM U MH(POPMAIMOHHBIMU TEXHOJIOTHSIMU, OCHOBAH-
HBIMU Ha JIOCTHXKEHUSIX HAyKU WH(POPMATUKY M HAyYHO-TEXHUYECKOIO Iporpecca,
YMEHHUE COBEPIIATh OCO3HAHHBIA BBIOOp Oyaylied Mpopeccuu M peaan30BbIBATH
cOOCTBEHHBIC KU3HCHHBIC TUTAHBL;

TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHHIO U CaMOOOPA30BaHUIO HA TPOTS-
YKEHHUH BCEU KU3HU;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS:

OCO3HaHME TJI00ATBHOTO XapaKTepa 3KOJIOTMYECKUX MPoOJieM M MyTell Hux
pemieHusi, B TOM 4YHCI€ C YyYETOM BO3MOXKHOCTEH HMH(POPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTU;

8) HeHHOCTH HAYYHOr0 NTO3HAHUSA:

c(hOPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAyKH, HOCTIKEHHUSM HAy4YHO-TEXHHUUYECKOTO Mmporpecca u 00-
IIECTBEHHOW MPAKTHKHU, 32 CYET MOHUMAHHS PO HH(POPMAIMOHHBIX PECYPCOB,
UH(OPMAITMOHHBIX MTPOLIECCOB U MHPOPMAIIMOHHBIX TEXHOJIOTHI B YCIOBUSIX ITU(D-
pOBOI1 TpaHchopMaIUU MHOTUX c(ep KU3HU COBPEMEHHOTO 00I1IeCTBa;

OCO3HAHHME IIEHHOCTH HAyYHOW JESATETbHOCTU, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCJIEA0BATENbCKYIO AEATEIbHOCTh HHINBUIYAIBHO U B TPYIIIIE.

B mpouiecce nocTuxKEHUs JIMYHOCTHBIX PE3YJIHTATOB OCBOCHUSI MPOrPAMMEBI
no uHpopmaTHKe y 00yYaroUuXcsi COBEPIICHCTBYETCS SMOIIMOHAIBHBIA HHTEJ-
JIEKT, MpeToararonuii copMupoBaHHOCTh:

caMOpEeryJIMPOBaHMsl, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHNE IPUHUMATH OT-
BETCTBEHHOCTD 3a CBOE MOBEJICHHUE, CIIOCOOHOCTh aalTUPOBATHCA K SMOLIMOHAIb-
HBIM U3MEHEHUSM U MPOSIBISATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMM, BKJIIOYAIONICH CTPEMIICHUE K JOCTIKECHUIO 1EJIH U
yCIexy, ONTHUMHU3M, WHUIIMATUBHOCTh, YMEHHUE JEWCTBOBATh, MCXOJ M3 CBOMX
BO3MO>KHOCTEH;

AMIIATUH, BKJIIOYAIONIEH CIOCOOHOCTh MOHUMATh 3MOLIMOHAIIBHOE COCTOSIHHUE
JPYTUX, YUATHIBATH €r0 MPHU OCYIIECTBIEHUN KOMMYHUKAIIMH, CIIOCOOHOCTH K CO-
YYBCTBUIO U COTIEPE)KUBAHMIO;

COIMAJILHBIX HABBIKOB, BKIJIFOUAIOIUX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHUS
C APYTUMH JIFOJIbMU, 3a00TUTHCS, MPOSBIISITH UHTEPEC U pa3peliaTh KOHQIUKTHI.



METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbrare uzydenust uHGOpPMATHKN Ha YPOBHE CPEIHETO 00IIEero oopaso-
BaHMs y oOy4aromerocst OyayT copMupoBaHbl METaNpeAMETHbIC PE3yJIbTAThI, OT-
pPaKCHHBIC B YHHBEPCAJIbHBIX YUCOHBIX JCHCTBUAX, @ HMCHHO — IO3HABATCIIbHBIC
YHHUBEpCaJIbHbIC yUeOHBIC ACHCTBHSI, KOMMYHHUKATUBHBIC YHUBEPCAIbHBIC yICOHBIC
JCHCTBYS, PETYJISITHBHBIC YHHBEpPCAJIbHBIC yUeOHBIC JACHCTBHSI, COBMECTHAs Jes-
TEJIBHOCTD.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHBbIE YUeOHbIE J1eHCTBUS

1) 0a3oBbIe JJOrHYECKHE TeHCTBHUS:

CaMOCTOSITeNIbHO (POPMYIHMPOBATh M aKTyalM3UpPOBaTh MPOOJIEMy, paccMmar-
pUBaTh €€ BCECTOPOHHE;

yCTaHABJIMBaTh CYIIECTBEHHBIM NPHU3HAK WJIM OCHOBAaHMS [IJII CPaBHEHMS,
KJaccuuKanuyu u 0000IIeHHUS;

OTPECNIATh LEJN NEeSITeIBbHOCTH, 3a/1aBaTh MapamMeTpbl U KPUTEPUHU UX JIOC-
THOKCHMS,

BBISIBJISITh 3aKOHOMEPHOCTH U IIPOTHBOPEUHS B pACCMATPUBAECMBIX SIBJICHUSX;

pa3pabarpiBaTh IJIaH PEIICHHUS MPOOJIEMBbI ¢ YU4ETOM aHaIM3a UMEKOIIUXCS
MaTepUalibHbIX U HEMaTepUATIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JIESITEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
1[EJISIM, OIIEHUBATh PUCKH MOCJIEACTBUHN JEATEIBbHOCTH;

KOOPJAMHUPOBATH U BBIMOJHATH pabOTy B YCIOBHIX PEaIbHOTO, BUPTYaIbHO-
r'0 1 KOMOMHUPOBAHHOT'O B3aMMOJICHCTBUS,

pa3BUBaTh KPEATUBHOE MBIIUICHUE TP PEIICHUH )KU3HEHHBIX MPOOJIEM.

2) 6a30BbI€e HCCIeI0BaTEIbCKHE JeiiCTBUA:

BJIAJICTh HABBIKAMH YUEOHO-HCCIIEOBATEIIBCKON U MMPOCKTHOM JESITEIIbHOCTH,
HaBBIKAMHU pa3pelieHuss mpoOjieM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOS-
TEJTLHOMY TOMCKY METOJIOB pPEeIIeHUs MPAKTUYECKUX 3aj]layu, MPUMEHEHUIO pa3iny-
HBIX METOJIOB MO3HAHUS,

OCYILIECTBIIATh PA3JIMUHbIC BUBI JACSITEILHOCTH IO MOJYYEHUIO HOBOTO 3Ha-
HUS, €T0 MHTEPIIPETAINH, MPEOOPA30BAHUIO W MIPUMEHEHUIO B PA3IMYHBIX y4eO-
HBIX CUTYAaIMSAX, B TOM YHCIIC TPU CO3/IaHUH YUEOHBIX M COIIMAIBHBIX MTPOEKTOB;

dbopMupOBaTh HayYHBIN TUI MBIIUICHUS, BIAJETh HAYYHON TEPMHUHOJIOTHCH,
KJTIOUCBBIMU MTOHSATHSIMH U METOJIaAMU,

CTaBHTh U (OPMYIHPOBATh COOCTBEHHBIC 3aJadyd B 00pa30BaTCIbLHON JIes-
TEIbHOCTU U KU3HEHHBIX CUTYAaIUsIX;

BBISIBJISAITh IPUYMHHO-CIICICTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3a7ady, BbI-
JIBUTATh TUIOTE3Yy €€ pelleHUs, HAaXOJUTh apryMEHTHI JJIsl I0Ka3aTelIbCTBA CBOUX
YTBEPXKICHUMN, 3a/1aBaTh MMapaMeTPbl U KPUTEPUU PELICHUS,



aHAM3UPOBATh MOJYUYEHHBIE B XOJI€ PEIICHUS 3aJ]a4l Pe3yIbTaThl, KpUTHYIE-
CKU OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh N3MEHEHNE B HOBBIX YCIOBH-
AX;

JaBaTh OLIEHKY HOBBIM CHTYAIlUsIM, OIICHUBATh MPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBI MOMCK TEepeHoca CPEACTB M CIOCOOOB
nercTBUS B MPO(ECCUOHAIBHYIO CPEIY;

yMETh IEPEHOCUTh 3HAHUS B IMO3HABATEJIbHYI0 U MPAKTHUYECKYIO 00JacTu
KU3HEACSITEIbHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTel;

BBIJIBUTATh HOBBIE HJIEW, MpEJJIaraTh OPUTHHAIBHBIE MOAXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 337a4H, JOIMYyCKAIOIINE aTbTepHATUBHBIEC PEILICHUSI.

3) pabora ¢c uHpopmManmeii:

BJIa/IeTh HABBIKAMM MOJyYEHUS UHPOPMAIMK U3 UCTOYHUKOB Pa3HbIX THUIIOB,
CaMOCTOSITENIbHO OCYIIECTBIISITH MOWCK, aHAJIN3, CHCTEMAaTU3alUI0 U UHTEepIIpeTa-
110 MHGOPMAIIUHU PAa3TUYHBIX BUIOB U (POPM MpEACTaBICHUS;

CO3/1aBaTh TEKCThI B pa3iMyYHbIX (popMaTax ¢ yuy€ToOM HazHayeHHs HUHpopma-
UM U LIEJIEBOM ayIMTOPUH, BEIONpAsi ONTUMAIIbHYIO (OpPMY IPECTABICHUS U BU-
3yanu3aluu;

OIICHUBATh JOCTOBEPHOCTbH, JIETUTUMHOCTH HH(POpPMAINH, €€ COOTBETCTBHE
IIPABOBBIM M MOPAJbHO-3TUYECKUM HOPMaM;

UCIIOJIb30BaTh CPEICTBA UH(POPMALIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIO-
I'Mi B PElIEHUU KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OPIaHMU3ALIMOHHBIX 33]1a4 C
coOmro/ieHeM TpeOOBaHUN SPrOHOMUKH, TEXHUKU O€30MAaCHOCTH, TMTUEHBI, pe-
cypcocOepekeHusl, MPAaBOBbIX U ATUYECKUX HOPM, HOPM MH(MOpMAIMOHHON 0€30-
MacHOCTH;

BJIa/IETh HaBBIKAMU PACIIO3HABAHUS M 3aIUTHl HHPOpMAINH, HHPOPMAIIUOH-
HO 0€30MacHOCTH JIMYHOCTH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

1) oO1enme:

OCYIIECTBIISITh KOMMYHHUKAIIMH BO BCeX chepax KU3HHU;

pacrio3HaBaTh HeBepOaJbHBIC CPEJICTBA OOIICHUS, TOHMMATh 3HaUYCHUE COIH-
aJIbHBIX 3HAKOB, PACMO3HABATh MPEANOCHUIKH KOH(PIMKTHBIX CUTyallui U CMSATYATh
KOH(DJIUKTBIL;

BJIQJIETh PA3JIMYHBIMH CIIOCOOaMH OOIIEHUSI M B3aUMOJCHCTBUS, apTyMEHTH-
POBAHHO BECTH IHAJIOT, YMETh CMATYaTh KOH(PJIUKTHBIE CUTYalIUH;

Pa3BEPHYTO M JIOTUYHO H3JaraTh CBOIO TOYKY 3pPEHHS C HCMOJIb30BaHHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHaA AeSITeJIbHOCTD:



MMOHUMAaTh W MCIIOJb30BaTh MNPEUMYILECTBA KOMAaHIHONM M WHIWBUIYaJIbHOU
paboTHI;

BBIOMpATh TEMATUKY W METOJIbI COBMECTHBIX JCHCTBUM ¢ y4ETOM OOIIUX WH-
TEPECOB U BO3MOYKHOCTEMN KaXKJOT0O YJIEHA KOJICKTUBA,

MPUHUMATh 1€ COBMECTHOU NE€SATEIbHOCTH, OPTaHU30BBIBATH U KOOPIAUHU-
pOBATh JACUCTBUSA MO WX JOCTUKECHUIO: COCTABIIATH IJIAH JICWCTBHM, pACIPEACTATh
poJIH ¢ Y4€TOM MHEHHI YUYaCTHHKOB, 00CYKJIaTh pPe3yJIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KAa4eCTBO CBOEIr0 BKJIaJa U KaXKJOT0 y4acTHHKA KOMaHIbI B 00-
IIUH pe3yiabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

MpeJIaraTb HOBbIE MPOEKTHI, OLIEHUBATh HUJIEU C MO3UIMA HOBHU3HBI, OPUTH-
HAJIBHOCTH, ITPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh MMO3UTUBHOE CTPATETNUYECKOE MOBEICHUE B PA3JIMYHBIX CUTYa-
IIUSX, TIPOSIBIISATh TBOPUYECTBO U BOOOpakKeHUE, ObITh HHUITUATUBHBIM.

PerJIHTI/IBHbIe YHuBEpPCaJAbHbIC yqeﬁnble HeﬁCTBHﬂ

1) camoopranusanus:

CaMOCTOSITEJIbHO OCYUIECTBIISATH ITO3HABATEIBHYIO JIESATEIbHOCTD, BBISBIISTH
npoOJieMbl, CTaBUTh M (HOPMYJIMPOBATH COOCTBEHHBIC 3aJlauyd B 00pa30BaTEIbHON
JEATEIbHOCTH U )KU3HEHHBIX CUTYAIUSAX;

CaMOCTOSITENIbHO COCTABJIATH IUIaH PEIICHUS MPOOJIEMBbI C YYETOM UMEIOITUX-
Csl PECypCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEAOYTCHUI;

JIaBaTh OLICHKY HOBBIM CUTYalUsIM;

pacMpATh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHI;

JienaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pelICHUE;

OTICHUBATH IPHUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO MTUPOKOU APYIUIIUU B pas-
HBIX 00JIaCTSIX 3HAHUM, MOCTOSHHO TMOBBIIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYP-
HBII YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYAallUsIM, BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIEISM;

BJIaJIETh HaBBIKAMU TO3HABATEIBLHON pedIeKCHH KaK OCO3HAHHS COBEpIlac-
MBIX JIEMICTBUH M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHMWI, HC-
M0JIB30BaTh MPUEMBI pedIeKCHH TSl OIICHKHA CUTYAIlMH, BEIOOpA BEPHOTO peIiie-
HUS;

OLICHUBATh PUCKU U CBOCBPEMEHHO ITPUHUMATh PEIICHHUS 110 UX CHUKEHUIO;

MPUHUMATh MOTHUBBI U apTyYMEHTHI JIPYTUX MPU aHAIU3E PE3YJbTATOB JIEs-
TEJIbHOCTH.



3) npuHATHS ce0sl M IPYTrUX:

NPUHUMATh ce0sl, MTOHUMas CBOU HEJOCTATKU M JIOCTOMHCTBA,;

OPUHUMATh MOTHBBI M apryMEHThI JPYTHUX IPU aHAJIU3€ Pe3yJbTaToB Jes-
TEJTBLHOCTH;

MpU3HABaTh CBOE MPABO U MPABO IPYTHX HA OIIUOKY;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TTO3UIIMU APYTOro YeI0BeKa.

INPEAMETHBIE PE3YJIBTATBI

B mpouecce u3ydenuss kypca MHGOpPMATHKU YriIyOJ€HHOTO YpoBHS 6 10
Kacce oOyJaronuMucs OyIyT JTOCTUTHYTHI CIACAYIOIIME MPEAMETHBIC Pe3ybTa-
THI:

BJIAJICHUE TPEJICTABIICHUSAMH O POJIM MH(OPMAIIMU U CBSI3aHHBIX C HEW TPO-
[IECCOB B MIPUPOJIC, TEXHUKE U OOIIECTBE, MOHITHAMU «UH(MOpMAII, «UHPOpMa-
ITUOHHBIN MPOIIECC, KCUCTEMA», KKOMITIOHCHTHI CUCTEMBI», «CUCTEMHBIH 3P EKTY,
«MH(POPMAIMOHHAS CUCTEMAy, «CUCTEMa YIIPABICHUS;

BJIAJICHUEC METOaMH MOMCKa HH(pOopManuu B cetu MHTEpHET, yMEeHUE KPUTH-
YECKU OIIEHUBATh MH(OpMAIHIO, TTOIYyYeHHYIO U3 ceTu HTepHeT;

yMEHHUE XapaKTepU30BaTh OOJIbIIINE JaHHBIC, TPUBOJIUTH IPUMEPHI UCTOUYHHU-
KOB WX IOJYYEHHUS W HANpPABJIICHHS HCIIOJIb30BaHUS, YMEHUE KIAaCCU(PUIIUPOBATH
OCHOBHBIC 33/1a4M aHAJIM3a JaHHBIX (IPOTHO3WPOBAaHUE, KIacCU(pUKAIUS, KIIacTe-
puzanus, aHaJIu3 OTKJIOHEHWI), TOHUMATh TMOCJIEI0BATEILHOCTh PEIICHUs 3a/1a4
aHaJM3a JAaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYMCTKA U OIIEHKA KaueCTBa JIAHHBIX,
BBIOOP W/WJIM MOCTPOCHUE MOJEINH, TpeoOpa3oBaHue JaHHBIX, BU3yaIU3alus JIaH-
HBIX, HHTEPIPETAIUs PE3yIbTaTOB;

MOHMMAHUE OCHOBHBIX MPHUHIUIIOB YCTPOWCTBA W (PYHKIIMOHUPOBAHHS CO-
BPEMEHHBIX CTAIMOHAPHBIX W MOOWMIIBHBIX KOMITBIOTEPOB, TCHACHIIMN Pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHI;

BJIQJICHUC HaBBIKAMU PaOOTHI C OINMEPAIMOHHBIMH CHCTEMaMH, OCHOBHBIMH
BUJIaMU TIPOTPAMMHOT0 00ECIICUeHHUs ISl PEIICHHsS YYCOHBIX 3aJad 1O BBIOpaH-
HOHW CHeIMAIN3aluH;

HAJIMYUE MPEJCTABICHUN O KOMIBIOTEPHBIX CETSIX M UX POJIM B COBPEMEHHOM
MUpe, 0 0a30BbIX MPUHIIMAIIAX OPTaHU3aANUU U (PYHKITMOHUPOBAHUS KOMITBIOTEPHBIX
ceTedf, 00 OOmMMUX MPUHIMIAX pa3padOTKu W (YHKIIMOHUPOBAHUS HHTECPHET-
IIPUII0KEHUM;

MOHUMAaHUE yrpo3 MHGOPMAIMOHHONW 0€30MacHOCTH, WCIIOIh30BAHUE METO-
JIOB Ml CPEJICTB IIPOTUBOACHCTBHS 3THM yIpo3aM, COOII0ICHHE Mep 0€30IaCHOCTH,
MPEIOTBPAIIAONINX HE3aKOHHOE PACIPOCTPAHEHHE IMEPCOHAIBHBIX JAHHBIX, CO-
OJro/ieHne TpeOOBaHUHM TEXHUKH 0€30MTaCHOCTH Y TUTHEHBI ITPU pab0oTe ¢ KOMIThIO-
TepamMu ¥ IPyTUMH KOMIIOHEHTaMH TU(PPOBOTO OKPYKEHUS, TOHUMAHUE TTPABOBBIX



OCHOB HCITOJIb30BaHUsI KOMITBIOTEPHBIX MPOrpaMM, 0a3 JaHHBIX M pabOTHI B CETH
WNuTtepHerT;

INOHMMAaHHE OCHOBHBIX INPHUHILMIIOB JHUCKPETH3aLUU Pa3INMYHbIX BUJOB HH-
dbopmanuu, yMEHHE ONpeAessTh UHOOPMAMOHHBIA 00BEM TEKCTOBBIX, rpaduye-
CKHX M 3BYKOBBIX JAHHBIX NPHU 3aJlaHHBIX MapaMeTpax JUCKPETH3aluu, YMEHHUE
ONpENENATh CPEIHIO CKOPOCTh MEpeAaur JaHHBIX, OLIEHHBATh U3MEHEHHE BpeE-
MEHH TepeJadyu Mpu M3MEHEHUU MH(OPMALMOHHOIO 00bEMa NaHHBIX U XapaKTe-
PUCTHK KaHaya CBA3H;

YMEHUE HCIOJb30BaTh MPHU PEIICHUH 3aJlad CBOMCTBA MO3UIIMOHHON 3alUCU
YHUCEeJl, AITOPUTMA IMOCTPOCHHUS 3aIMCU YUCIa B MO3UIIMOHHON CUCTEME CUUCIIECHUS
C 3aJJaHHBIM OCHOBAaHMEM M MOCTPOEHHMS YHUCIa MO CTPOKE, COAEpIKalle 3amuch
3TOrO 4YHWcja B MO3ULUOHHONW CUCTEME CUUCIICHMS C 3aJaHHBIM OCHOBAaHUEM, yMe-
HUE BBINOJHATh apu(PMETUYECKUE ONEPAlUK B MO3UIMOHHBIX CHCTEMax CUHUCIIE-
HUS;

YMEHUE BBINOJHATh MPeoOpa30BaHUsl JIOTUYECKUX BBIPAKEHUM, HCIIONb3YS
3aKOHBI aNreOpsl JIOTUKHA, YMEHHE CTPOUTH JOTMYECKOE BBIPAKEHUE B JTU3BIOHK-
TUBHOM U KOHBIOHKTUBHON HOpMaJbHBIX (JOpMax IO 3aJaHHOU TabiMile UCTUHHO-
CTH, HMCCIIEIOBaTh 00JacTh UCTUHHOCTHU BBICKA3bIBAHUS, COJIEPXKAILETO MEepEeMEH-
HbI€, PEIIATh HECIOXKHBIE JTOTUYECKUE YPABHEHUS M CUCTEMbl YpaBHEHUMH;

NOHUMaHue 0a30BBIX AJITOPUTMOB OOpPAOOTKM YHUCIOBOM M TEKCTOBOM MH-
¢dopmaruu (3anuCh YUCeNl B MO3UIIMOHHON CUCTEME CUHCIICHHSI, HAXOKIEHUE BCEX
IOPOCTBIX YHCET B 33JJaHHOM JMana3oHe, 00padoTKa MHOTOpa3psIHbIX LEIbIX YH-
ceJll, aHaJIU3 CUMBOJIbHBIX CTPOK U JIPYTMX), aIrOPUTMOB IOUCKA U COPTHUPOBKH,
yYMEHHUE OMNPENENATh CI0KHOCTh M3YYaeMbIX B Kypce 0a30BBIX aIrOpUTMOB (CyM-
MHUpPOBaHUE 3IEMEHTOB MacCHBa, COPTUPOBKA MAcCHBa, MEPeOOpPHbIE AITOPUTMBI,
JBOMYHBIN IMOUCK) U TPUBOJUTH MPUMEPHI HECKOJIBKHX AJITOPUTMOB PA3HOM CIIOXK-
HOCTH JJIs1 PEeLlIeHUs] OJHOM 3a/1auH;

BJIAJICHHE YHUBEPCAIbHBIM SI3IKOM IMPOTrPaMMHUPOBAHUSI BBICOKOTO YPOBHS
(Python, Java, C++, C#), npencraBiieHUsIME O 0a30BBIX THIIAX JAHHBIX U CTPYKTY-
pax JaHHBIX, YMEHUE HUCIIOIb30BATh OCHOBHBIE YIIPABJISIOIINE KOHCTPYKIIUH, YMe-
HUE OCYIIECTBIIATH aHAIN3 MPEIIOKEHHON IPOrPAMMBI: ONPEAEINIATh PE3YJILTATHI
paboThl MPOTpaMMBbI MPU 33JaHHBIX MCXOJHBIX JAHHBIX, OMPENEATh, MPU KaKUX
UCXOJHBIX JaHHBIX BO3MOXXHO TMOJIYYEHHE YKa3aHHBIX pPE3YyJIbTaTOB, BBISBIATH
JTAaHHBIE, KOTOPbIE MOTYT MPUBECTH K OLIMOKE B paboTe MporpamMmmel, GopMyaupo-
BaTh MPEAJIOKEHUS 110 YIYUIIEHUIO IPOrPAMMHOTO KOJIa;

YMEHHUE CO3[1aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JOKYMEHTBI M JEMOHCT-
palMOHHBIE MaTepualbl C HCIOJb30BAaHUEM BO3MOXKHOCTEH COBPEMEHHBIX MpPO-
IPAMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB;



YMEHHUE UCIOJIb30BaTh IEKTPOHHBIE TaOJULbI JJI aHaIu3a, NPEACTABICHUS
1 00pabOTKM MaHHBIX (BKJIIOYAs BHIYMCICHUE CYMMBI, CPEHETO apu(hMeTUIECKO-
ro, HauOOJIBIIEr0 ¥ HAaUMEHBILETO 3HAYCHUH, pellieHne ypaBHEHUH, BHIOOP OINTH-
MaJbHOTO peleHus1, N0100p JMHUHU TPEH 1A, PEeIIEHUE 3a/1a4 MPOTrHO3UPOBAHMUS ).

B npouecce uzyueHus Kypca MHPOPMATHKU YIiIyOJE€HHOrO ypoBHS 6 11
Knacce o0ydaromuMucs OyJIyT JTOCTUTHYTHI CIEAYIOIIHME MPEAMETHBIE PE3yJbTa-
THI:

yMEHUE CTPOUTh HEPABHOMEPHBIE KOJbI, TOMYCKAIOIINE OJHO3HAYHOE JIEKO-
JUpPOBaHKHE CcOOOIIEHUN (IpepUKCHbIE KOJbI), UCIOJIb30BaTh MPOCTEHIINE KOJBbI,
KOTOpbIE MO3BOJISIIOT OOHApYKUBAaTh M HMCHPABIATH OIIMOKM NpH Mepefadye JaH-
HBIX, CTPOUTD KOJI, 00€CIICUNBAIOIINNA HAUMEHBIIIYIO BO3MOXHYIO CPEIHIO0 JUTHHY
COOOILIEHUs TTPU U3BECTHOW YaCTOTE CUMBOJIOB, OSICHITH MPUHIUIIBI pabOTHI MPO-
CTBIX QJITOPUTMOB CXKaTHUs JAHHBIX;

yMEHHUE peliaTh alTOPUTMUYECKHE 3a/1aud, CBS3aHHBIE C aHAJIU30M IpadoB
(33724 MOCTPOEHUSI ONTUMAIBHOIO MYTH MEXAY BEpIIMHAMH rpada, ompenesne-
HUS KOJIMYECTBA Pa3IUYHbIX ITyTEH MEXIy BEPIIMHAMH OPUEHTHUPOBAHHOTO AlMK-
JU4ecKoro rpada), yMeHue HCIOIb30BaTh JIEPEBbS MPU aHAIM3E M MOCTPOCHUU
KOJZIOB M IS MPEJCTaBICHUSI apu(pMETUUECKUX BBIPAXKEHUH, PU PEUICHUU 3a]1a4y
MOMCKA U COPTUPOBKHU, YMEHUE CTPOUTDH JIEPEBO UTPHI MO 33JAHHOMY aJITOPUTMY,
pa3pabaTbIBaTh U 0OOCHOBBIBATH BHIMTPHIIIHYIO CTPATErHIO UTPHI;

yMEHUE pa3padaThiBaTh U PEANTM30BBIBATh B BUJIE IporpamMm 0a3oBbIE ajro-
PUTMBI, YMEHUE UCTIOIH30BaTh B MPOrpaMMax JaHHBIE PA3IMYHBIX TUIIOB C YYETOM
OTpaHUYECHHUI Ha JIMara30H UX BO3MOXHBIX 3HAUEHUH, MPUMEHATh NPU PELICHUU
3a]1a4 CTPYKTYpbl JaHHBIX (CIIUCKH, CIOBapH, CTEKH, OYEPENH, AEPEBHS), UCTIOIb-
30BaTh 0A30BbIE ONEpPALUU CO CTPYKTYpaMH JaHHBIX, IPUMEHITh CTaHAAPTHBIE U
COOCTBEHHBIE MOAIPOrPAMMBI 111 00paOOTKM YMCIOBBIX JAHHBIX U CUMBOJIBHBIX
CTPOK, HCHOJB30BaTh NpHU pa3pabOTKe MporpaMM OUOIMOTEKH TMOINPOrpamM,
3HaTh (PYHKIMOHAIbHBIE BO3MOXKHOCTH MHCTPYMEHTAJIBHBIX CPEACTB CpPEIbl pas-
pabOTKH, YMEHHE UCIOJIb30BaTh CPEACTBA OTJIAJIKM MPOrpamMM B Cpele Mporpam-
MUPOBaHUs, YMEHHE TOKYMEHTUPOBATh POIPAMMBI;

yYMEHHE cO3/aBaTh BeO-CTPaHULIbI;

BJIa/ICHHE OCHOBHBIMU CBEACHUSIMU O 0a3zax JaHHBIX, UX CTPYKTYpeE, CPEICT-
Bax CO3/1aHus U pabOThl C HUMH, YMEHUE MCIOJIb30BATh TAOJIMUYHbIE (PENSIIMOH-
HbIe) 0a3bl JAHHBIX (COCTABIATH 3aMPOChl B 0a3ax JaHHBIX, BHIMTOJIHATH COPTUPOB-
Ky U TIOMCK 3amuceld B 0a3e JaHHBIX, HAOJHATH pa3paboTaHHYIO 0a3y NaHHBIX) U
CIIPABOYHBIE CUCTEMBI;

YMEHHUE UCIOJb30BaTh KOMIBIOTEPHO-MATEMAaTHUECKIE MOJIEIH JIJIsl aHaIu3a
00BEKTOB M MPOIECCOB: (OPMYJIHPOBATH 11€JIb MOJCIUPOBAHUS, BBHIMOIHATH aHA-
JIN3 PE3yJIbTaTOB, MOJYYEHHBIX B X0JI€ MOJIEIMPOBaHUs, OLIEHUBATh COOTBETCTBUE



MOJIENI MOJAEIIUPYEMOMY OOBEKTY WJIM MPOLIECCY, MPEACTABIATh PE3YyJIbTaThl MO-
JEJIMPOBAHNUS B HAIJISIAHOM BHJIE;

YMEHHME OpraHMU30BbIBATh JIMYHOE HH(POPMAIMOHHOE HPOCTPAHCTBO C HC-
M0JIb30BAHUEM PA3JIMYHBIX CPEACTB LUU(PPOBBIX TEXHOJOTUN, MIOHUMAHUE BO3MOK-
HOCTEH LU(PPOBBIX CEPBUCOB I'OCYAAPCTBEHHBIX YCIYT, HU(POBBIX 00pa30BaTEIb-
HBIX CEPBHUCOB;

NOHMMAaHUE OCHOBHBIX IPHHIMIIOB PabOThI, BO3MOXHOCTEN U OTrpaHUYCHHS
IPUMEHEHUSI TEXHOJOTUMH MCKYCCTBEHHOI'O MHTEJUIEKTa B PA3IMYHBIX 00JaCTSIX,
HaJIM4YKe NMPEACTaBICHUI O Kpyre pelaeMbIX 3aJa4 MAlllMHHOTO 00y4YeHus (pacmo-
3HaBaHUS, KJacCU(UKAIMU U HMPOrHO3UPOBAHMS) HAIMYUE MPEICTaBIECHUN 00 Hc-
NOJIb30BaHUU MH(GOPMAIMOHHBIX TEXHOJOTUH B Pa3IMYHBIX MPOodhecCHOoHaTbHBIX

chepax.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC

Ne
n/n
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Pa3nes 1. Teopernueckue 0CHOBbI HH(POPMATHKH

1.1

[IpencraBnenue
UH(POPMALIUU B KOMITBIOTEPE
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Nudopmanus, 1aHHbIe ¥ 3HAHUS.

NudopmannonHpsie mpomeccsl B MPUPOJIE,
TexHHKe M oOmectBe. HempepbiBHBIE U JucC-
KpETHbIE BEJMYMHBI U CcurHaibl. HeoOxomu-
MOCTb JUCKpeTH3alu HH(OpManuu, IpeaHa-
3HAYEHHOW JUIsi XpaHCHHWs, Mepeiadyu u odpa-
00TKH B IIU(POBBIX CHUCTEMAX.

JBonuHoe koaupoBaHue. PaBHOMEpHbIE U He-
paBHOMEpHBIE KOJbl. JlekoaupoBaHue coooiie-
HUM, 3aMHCAaHHBIX C TTOMOIIBIO HEPABHOMEPHBIX
koz0B. YcinoBue ®@ano. I[loctpoenne ogHo3HAY-
HO JICKOJIMPYEMBIX KOJIOB C TIOMOIIBIO JIEPEBa.

Enununel u3mepenus konuyecTBa HHQOpMa-
1uu. AnpaBUTHBIA TOIXOA K OLIEHKE KOJIMYECT-
Ba MH(OPMAIIHH.

Cuctrembl cuucieHusi. Pa3BépHyTas 3amuchk
LEeNbIX U IPOOHBIX YKCEN B MO3UIIMOHHON cHuC-
Teme cunciienus. CBONCTBa TMO3UIIMOHHOW 3a-
MUCHU YHCIa: KOJMYeCTBO IUdp B 3aMucH, MpH-
3HaK JEJIMMOCTH YMCJIa HA OCHOBAHHE CUCTEMBI
cuMcIeHUs. AJITOPUTM TEpeBoJa ENOro Yucia
13 P-u4HOM cuCTEMBI CUUCIICHUS B AECATUUYHYIO.
ANTOPUTM TIepeBOa KOHEUYHON P-nuHOM npodu
B JIECATUYHYIO. AJTOPUTM TMEpPeBOJia IEJI0T0
Yyclia U3 JIeCATUYHON CHCTEMbI cUMclieHus B P-
UYHYIO.

IlepeBos KOHEUHOH necaTHYHON npobu B P-

[TosICHATH CYIIHOCTD MOHATUH«CHHPOPMALIUS,
«JlaHHbIEY», «3HaHUsY. Pemars 3agaun HA U3Me-
penue uHboOpMalny, 3aKIIOUEHHON B TEKCTe, C
NO3UIMK aJI)aBUTHOTO TOAX0MAa(B TMPEAIOIIO-
YKEHUU O PABHOM BEPOSITHOCTU IOSIBJICHUS CHUM-
BOJIOB B TEKCTE).

[TosicHsT HEOOXOAUMOCTh U CYIIHOCTH JAMC-
KpeTu3allii TpHU XpaHEHWH, mepeaade u odpa-
00TKEe JaHHBIX C TOMOUIbIO0 KOMIIBIOTEPOB.

[IpuBOaUTH IPUMEPHI PABHOMEPHBIX M HEPAB-
HOMEpPHBIX K0J10B. KompoBaTh U 1€KOIUPOBATH
COOOIIEHUS ¢ UCTIOIH30BAHUEM PABHOMEPHBIX U
HEpaBHOMEPHBIX KO/0B. CTpouTh mpeduKCHBIC
ko1, KimaccudumupoBaTh CHCTEMbI CUUCIICHUS.
BrInonHATE CpaBHEHHE 4YHCElN, 3alMCAaHHBIX B
JIBOUYHOW, BOCBMEPUYHOM M IIECTHAALATEPUY-
HOM cucTemax cuucieHus. OCylecTBIATh Iie-
PEBOJI YMCEN MEXKIY IBOWUYHOM, BOCBMEPUYHOMN
Y HIECTHAALATEPUYHON CHCTEMaMHU CUMCIICHHUS.
BrInonHsATh cl0XKeHHWe W BBIYMTAaHUE YHCEll, 3a-
MACAaHHBIX B JABOMYHON, BOCBMEPUYHOMN U IIECT-
HaJIIaTePUYHON CUCTEMaxX CUMCIICHUS.

OcymiecTBIsATh KOOUPOBAHUE TEKCTOBOM HH-
(dbopManuy ¢ TOMOIIBIO KOAMPOBOYHBIX TAOJIHII.
Omnpenenste HHGOPMAIMOHHBI 00BEM TEKCTO-
BBIX COOOIIIEHHI B pa3HBIX KOJUPOBKAX.

BpluucasTe pasMep LBETOBOM NAJIUTPHl IO




n4Hyro. /[BomuHas, BOCbMEpHuYHas W ILIECTHa-
JIaTepUYHas CUCTEMbl CUUCIICHHS, CBSI3b MEX-
oy HAUMHU. ApudMeTHYECKHe OINeparu B MO3U-
LIUOHHBIX CUCTEMAaX CUMCIICHHUS.

Komuposanue tekcroB. Komuposka ASCII.
OnnoOaliTHbIE KOJIUPOBKH. Cranpapr
UNICODE.Komgupoka UTF-8. Ompenenenune
MHPOPMALIMOHHOTO 00bEMA TEKCTOBBIX CO00-
LICHUM.

Koauposanue nzobpaxenuid. Onenka uHpop-
MalMOHHOTO 00bEMa rpa@uueckux JaHHBIX IPU
3aJJaHHBIX DPa3pelIeHUuN U [IyOWHE KOIUpOBa-
Hus 1Beta. L[BeroBrie Monenu. BekropHoe ko-
nupoBanue. Popmartbl rpaduueckux (aiios.
Tpéxmepnas rpaduka. @paxranpHas rpaduka.

Koaupoanue 3Byka. OueHnka MHPpOpPMALUOH-
HOro 00bEMa 3BYKOBBIX JAHHBIX MPH 3aJaHHBIX
4acTOTE AMCKPETU3ALMUA U Pa3psAOHOCTU KOIU-
pOBaHMsL.

3HAYEHUIO OWTOBOHM TiyOWHBI 1BeTa. Ompene-
JATh pa3Mmepbl rpadudeckux ¢ailioB mpu us-
BECTHBIX pa3pellieHUuu U INIyOMHE KOJIUPOBaHUS
L[BETA.

Boruncnate uHbOpManuMoHHBI 00BbEM LUD-
pOBOM 3BYKO3allUCH IO YacTOTE IUCKpETH3a-
1Y, ITyOuHE KOJMPOBAHUS U BPEMEHHU 3aIHCH.

1.2

OcHOBBI aredpsl JIOTUKU
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Anrebpa noruku. IloHsATHE BbICKa3bIBaHUS.
Bricka3biBaTenbHbIe (POPMBI (ITPEIUKATHI).

KBaHTOpHI CylIIecTBOBaHHS U BCEOOITHOCTH.

Jlornueckune omepanuu. TaOmUIBI HUCTUHHO-
ctu. Jlornueckue BblpaxeHus. Jlormueckue To-
KJIeCTBA.

Jloka3aTesnbCcTBO JIOTUYECKUX TOXKAECTB C IO-
MOIIIBIO TAOJIHI] ICTUHHOCTH.

Jlormueckue onepanyy U ONepaluuy Haja MHO-
KECTBAMH.

3aKoHBI AJIreOpbl JIOTUKH.

OKBUBaJIEHTHbIE TPEOOPA30BAHNUS JIOTHYECKUX
BbIpakeHUH. Jlornueckne ypaBHEHMsS M CHUCTe-
MBI YPaBHEHHI.

Jlornyeckue (GyHKIMHU. 3aBUCUMOCTh KOJIMYE-

IIpuBoguTE IpPUMEpPHI IIEMEHTAPHBIX U CO-
CTaBHBIX BBICKa3bIBAHM.

Pasnuuarh BbICKa3bIBaHUA U NMPEAUKATHL. YcC-
TaHABJIMBATh CBSA3b MEXIY alreOpoil JIOTMKH U
TEOPUEU MHOKECTB.

BpruucnaTe 3HauYeHMS JIOTMYECKHUX BBIPAKE-
HUU C JIOTUYECKUMHU ONEPALUsIMHU KOHBIOHKIUU,
JTU3BIOHKIINY, NHBEPCHUH, UMITJIMKALINY, SKBUBA-
JICHLIUN.

[IpoBoauth aHanu3 TaOMUI HCTUHHOCTH.
Crpouth TaONMMIBI HCTUHHOCTH JIOTMYECKHX
BBIpaKEHUM.

Ocy1iecTBiIATh SKBUBAJICHTHBIE MTPeoOpa3oBa-
HUS JIOTUYECKHUX BBIPAXKEHHUM C HCIIOIb30BAHM-
€M 3aKOHOB aJIreOphl JOTHUKH.




CTBa BO3MOXHBIX JIOTHYECKUX (YHKIHH OT KO-
JIMYECTBA apTyMEHTOB.

[TonHbIe cucTeMBbl TOTHYECKUX (DYHKIUH.

Kanonunueckue (GpopMbl JOTMYECKHX BbIpaxke-
Huil. CoBepIICHHbIE TU3BIOHKTUBHBIE U KOHbB-
IOHKTUBHBIE HOpMaJIbHbIE ()OPMBI, AITOPUTMBI
UX MOCTPOEHHUS 110 TaOJIUIe UCTUHHOCTH.

Jlornueckue 3J€MEHTBl B COCTaBE KOMIIbIOTE-
pa. Tpurrep. Cymmartop. MHoOropaspsIHbIi
CyMMAarop.

[TocTpoenue cxeM Ha JIOTMYECKHUX 3JIEMEHTax
10 3alaHHOMY JIOTMYECKOMY BBIPAXXECHMIO. 3a-
MUCH JIOTUYECKOTO BBIPAXKEHUS IO JIOTUYECKOU
CXEME.

Ocy1ecTBISITh TOCTPOEHUE JIOTUYECKOTO BBI-
paskeHUsl ¢ TaHHOM TaOnuIel UICTUHHOCTH U €ro
YIPOIIECHHUE.

Pemate mnpocTele JOrMYEeCKUE YpaBHEHHS U
CUCTEMBI ypaBHEHUH. XapaKTepu3oBaTh JIOTHU-
YECKHUE IIEMEHTHI KOMIIBIOTEPA.

[TosicHATB yCTPOMCTBO CyMMAaToOpa U TpUrTepa.

3anuchIBaTh JIOTUYECKOE BBIPAXKEHHUE IO JIO-
THYECKOMN CXEME.

CTpouTh cXxeMbl Ha JOTMYECKUX JIEMEHTaX 110
3aJIaHHOMY JIOTHYECKOMY BBIPAYKEHUIO.

IIpakTHyeckune padoThbI:

1. Tloctpoenue u aHanu3 TabIUL HUCTUHHO-

CTH B TaOJIMYHOM IPOIIECCOpe

1.3 | KomnbrotepHas 7 [IpencraBneHue LeIbIX YKCEN B TaMATH KOM- [Tony4ats BHyTpeHHEE NPECTaBICHUE LENbIX
apupmeTHKa nprotepa. OrpaHUYEHHOCTD AUANa30HA YUCET | Y BELIECTBEHHBIX YMCEJI B IAMATH KOMIIBIOTEPA;
IIpY OrpaHUYEHUN KOJIMYEeCTBa pa3psanos. [lepe- | onpenensars mo BHyTpEeHHEMY KOy 3HAUE€HUE
IIOJIHEHUE pa3psIHON ceTKU. be33HakoBble U qHCla.
3HAKOBbIE JIaHHbIE. 3HAKOBBIN OUT. XapakTepu3oBaTh O€33HaKOBBIE U 3HAKOBBIE
JIBOMYHBIN JOMOJHUTEIBHBIN KO OTPULIA- JlaHHBIE.
TEJIbHBIX YHCEI. [TosicHATH NOPSIIOK BBIOJTHEHUS apupMeTu-
[ToGuTOBBIE TOrMYecKkue onepanuu. Jlorude- |4ecKuX onepanui ¢ HEJbIMUA U BEIIECTBEHHBIMU
CKUH, apu(MeTHYEeCKUI U HIUKINYECKUI CIBU- | YMCIIaMU B IIPOIIECCOPE.
ru. llIudpoBanue c nomorpio moOUTOBOI ome- [TpumMeHsATH MOOUTOBBIE IOTHUECKUE ONepa-
paunn«uckimovaromee MJI». IIHAH.
[IpencraBneHue BEMECTBEHHBIX YNCEN B Na- XapakTepHu30BaTh MIPEICTABICHUE U XPAHEHUE
MSATH KOMIIbIOTEPA. 3HaYaIIas YaCTh U MOPAIOK | B MaMATH KOMIIBIOTEPA BEIIECTBEHHBIX YHCEL.
yucia. Jluana3oH 3Ha4eHUH BEIIECTBEHHBIX Yn- | [lOSCHATH MPUYMHBI HAKOIUIEHUS OIIMOOK MPH
cei. [IpoGiieMbl XpaHeHUs BEIIECTBEHHBIX YH- | BBIUUCICHUSIX C BEIIECTBEHHBIMH YUCIAMU.
CEJI, CBA3aHHBIE C OTPAHUYEHHUEM KOJIMUYECTBA CamocrosiTe/ibHBIEe pA0OTHI:
pa3psA0B. BeinmosiHeHne onepanuil ¢ BEIIECT- 1. KomnbroTepHas apu@meTHKa.
BEHHBIMH YHCIIAMH, HAKOIJICHHE OLITHOOK MPH
BBIUHCIICHHSIX.
Hroro no pasneny 42




Pasnen 2. [{lu¢pposasi rpaMOTHOCTH

2.1

Kommbrotep — yHuBEp-
caJbHOE YCTPOUCTBO 00pa-
OOTKH TaHHBIX

TpeboBaHMs TEXHUKH 0€30MACHOCTU M TUTHeE-
HBI TP paboTe C KOMIBIOTEPAMU M JAPYTHMH
KOMIIOHEHTaMU [IU(PPOBOTr0 OKPYKEHHUS.

[IpuHUMnIBl paboThl KOMIIBIOTEPOB U KOMIIbIO-
TepHBIX cucTeM. Apxutekrypa ¢oH Heiimana.
lapBapackas apxuTekTypa. ABTOMATHYECKOE
BBIIIOJITHEHME IIpOrpaMMbl IpoueccopoM. Ome-
paTUBHAs1, NOCTOSIHHAS M JIOJTOBPEMEHHAs Ila-
MsATb. OOMEH JaHHBIMU C TOMOIIIBIO LIHH.

Kontposepsl BHemHuX yctpoucts. IIpsamoit
JOCTYI K IaMsITH.

OcCHOBHbBIE TEHIECHIMU Pa3BUTHSI KOMIIBIOTEp-
HBIX TexHoJjorui. IlapaiienbHble BBIYNACICHMUS.
MHOronpounecCoOpHbIE CUCTEMBI.

CynepkoMnbrotrepsl.  Pacnpenenénneie  BbI-
YHCIUTEIbHbIE CUCTEMBI U 00paboTKa OOJBIINX
JaHHBIX. MoOUIbHBIE LIU(PPOBBIE YCTPOICTBA U
UX pOJIb B KOMMYHHUKalUAX. BCTpoeHHbIE KOM-
IIBIOTEPBI.

AHanu3upoBaTh  YCJIOBHS  HCIOJB30BaHUS
KOMIThIOTEpA M JAPYTUX JOCTYITHBIX KOMIIOHEH-
TOB IH(POBOTO OKPYKEHHUS C TOUKH 3PEHUS
TpeOOBaHUM TEXHUKH OC30MACHOCTH M TUTHUEHBI.

OnuceiBaTh COCTAaBHbIE YacTH M MPUHLIMIIBI
paboThl KOMIBIOTEPOB, MOOUIIBHBIX YCTPOICTB,
KOMITbIOTEPHBIX CUCTEM.

XapakTepru3oBaTh KOMIBIOTEPHI Pa3HBIX TIO-
KOJICHU M.

Uckate B cetu Uutepner umuHdopmammo 00
OTEUYECTBEHHBIX CIIELUATNCTaX, BHECIIUX BKIIA]
B Pa3BUTHUE BBIYUCIUTEIbHON TEXHUKHU.

[IpuBoguTH, TpUMEpHI, TMOATBEPKAAIOIINE
TEHJICHIIMMA PA3BUTHUSL BBIUYMUCIUTEIHHOU TEXHH-
KH.

[TosicHATh CYHIHOCTHh TNapaJUIeIbHBIX BBIUKC-
nenuil. [IpuBoauTH IpUMEpHI 3a/1a4, IS perie-
HUS KOTOPBIX MPUMEHSIOTCS CYNEPKOMITBIOTEP-
Hbl€ TEXHOJIOTMM WJIM TEXHOJIOTHMHM pacrpese-
JIEHHBIX BBIYUCIICHU.

XapakTepu3oBaTh pOOOTU3UPOBAHHBIE MPOU3-
BOJICTBa, MOOWJIBHBIC ITU(PPOBEIC YCTPOHCTBA U
WX pOJIb B KOMMYHHKAIHUSIX.

2.2

[IporpammHuoe
o0ecrieyeHue

[IporpamMmmHOe oOecriedyeHrue KOMIBIOTEPOB M
KOMITBIOTEPHBIX CUCTEM. Buabl mporpamMmHOro
oOecrneyenns ¥ ux HasHadeHue. OCOOCHHOCTH
MPOrpaMMHOTO 00ecTieueHHs] MOOUJIBLHBIX YCT-
poricts. [lapamienbHoe nporpaMMHpPOBaHUE.

CucremHoe mporpamMmmHoe obecrniedeHue. Orre-
pallMOHHBIE CUCTEMBI. Y TUJIHTHI.

HpatiBepbl ycTpocTB. MHCTAMIAUMSA U JIEUH-
CTAJUIALIMS IPOTPAMMHOTO 00ECTICUESHHUSI.

®daiinoBbie cucteMsl. [IpuHIMIBI pa3MenieHus

PaGorate ¢ rpapuueckum unTepdericom orme-
pammonHoit cuctemsl (OC), CTaHIApPTHBIMH U
CITyKeOHBIMH MPUIOKEHUSIMH, (PailToBBIMU Me-
HeKepaMHu.

CooTHOCUTH BUBI JUIEH3UN Ha HUCIIOJIb30BA-
HUE TPOrpaMMHOI0 OOECNeUYeHHs U HOPSI0K
€ro MCHOJb30BaHUS M pacnpocTpaHeHus. Ilpu-
BOJIUTh IIPUMEPBHI MPOIIPUETAPHOTO U CBOOOIHO-
ro MpOrpaMMHOro oOecHedeHus, IpeaHa3Ha-
YEHHOr'0 JJIsl pelIeHHs OJHMX M TeX K€ 3ajau.




¥ MMCHOBaHUs (aillIoB B JOJTOBPEMEHHOW Ta-
Matu. [1labmoHsl Ui onucanus rpymni (aiaos.
3akonomarensctBo Poccuiickoit depepanuu B
obnactu mporpammHoro obecmnedenus. JluneH-
3UPOBAaHME TMPOTPAMMHOTO OOECIeUeHUs u
uupoBbix pecypcoB. [IpompuerapHoe u cBo-
O6omHoe mporpammHoe obecreuenue. Kommep-
YEeCKO€ U HEKOMMEpPYECKOE HCIOIb30BAHUE
MPOrpaMMHOTO OOecIieueHuss U IUQPPOBHIX pe-
CypCOB.

OTBETCTBEHHOCTh, yCTaHABIMBAaEMasi 3aKOHO-
narenbctBoOM Poccuiickonn denepanum 3a He-
MIPaBOMEPHOE HCIIOJIb30BAHUE TMPOrPAMMHOTO
obecrnieueHus U UPPOBBIX PECYPCOB.

HassiBaTe OCHOBHBIC MMpaBOHAPYUICHUA, UMCIO-
mue MECTO B 00JIaCTH HCITOJIb30BaHUS Ipo-
rpaMMHOTO O6€CH€‘ICHI/I$I, N OTBETCTBCHHOCTbD

34 HUX, NPCAYCMOTPCHHYIO 3aKOHOAATCIbCTBOM
PO.

2.3.

KommnsrorepHsie cetn

[IpuHIUIIBI TOCTPOCHHSI W ammapaTHbIe KOM-
MMOHEHThI KOMIIBIOTEPHBIX CETEH.

CereBnie ipotokonbl. Cete MuTEpHET. Anpe-
cauus B cetu VHTEpHET.

IMporokoner creka TCP/IP. Cucrema nomen-
HBIX UMEH.

Paznenenue IP-cetu Ha mojceTu ¢ momoIipko
Macok nojcereil. CereBoe aAIMMHUCTPUPOBAHUE.
[TonydyeHne maHHBIX O CETEBBIX HACTPOMKaX
KoMmmbtoTepa. [IpoBepka Hamuuus CBA3M C y3J710M
cet. Onpesenenne MapupyTa JIBUKEHUS MaKe-
TOB.

Bunel nestensHoctu B cetu Mutepuer. Cep-
BHChl HTEpHETA.

I'eoungpopmanmonnsie cuctemsl. ['eonokaiu-
OHHBIE CEPBHUCHl PEATHHOTO BpPEMEHHU (HAMpH-
Mep, JIOKaIsi MOOWIIbHBIX TeIe(dOHOB, onpee-
JIEHUE 3arpy’KeHHOCTU aBTOMAarucTpaliei), WH-
TEPHET-TOPIOBIsl, OpOHUpPOBAaHUE OWIETOB U
TOCTHHMII.

[TosICHAT TPUHIMITEI TTOCTPOSHHSI KOMIIBIO-
TEPHBIX CETEH.

BrisBiaTe o01iee 1 pa3nuyusi B OpraHU3aIiu
JIOKAJIbHBIX U TJI00AJbHBIX KOMIIBIOTEPHBIX Ce-
ted. [IpuBOaMTE mpUMEpHl IPOTOKOJIOB CTEKa
TCP/IP ¢ onpenenéHHbIMU QYHKIHSIMHU.

Hcnonp3oBaTe Macku mojceTei ais pa3Oue-
Hus |P-cetn nHa mnoxcetu. IlpumensTh mpo-
rpaMMHOE oOecriedeHue sl IPOBEPKH paboTo-
CIIOCOOHOCTH CEeTH.




l'ocynapcTBeHHBIE 3JIEKTPOHHBIE CEPBUCHI U
yciyru. ConanbHble CETH — OPraHn3alus KoJ-
JICKTUBHOI'O B33,HMOI[CﬁCTBI/I$I 1 oOMeHa JaHHBI-
MH.

CereBoil 3THUKET: MpaBWiia MOBEACHUS B KH-
6epnpoctpanctse. [Ipobiema moIMHHOCTH T10-
ayuyeHHOW uH(opmanuu. OTKpbITHIE 00pa3oBa-
TEJIbHBIE PECYPCHI.
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Nudopmanmonnas
0e30MacHOCTh

TexHOreHHblEe M1 SKOHOMHUYECKUE YTPO3bl, CBS-
3aHHBIE C MCIIOJIb30BaHUEM HH(POPMALMOHHO-
KOMMYHHKAIIMOHHBIX TeXHosoruid. Obiue npo-
O5emMbl 3aIIUThl HHPOPMALUU U UH(POPMAIMOH-
HOM OezomacHocTH. CpeacTBa 3amuThl WHQOP-
MalM B KOMIIbIOTE€PAaX, KOMIIBIOTEPHBIX CETAX
W aBTOMAaTHU3UPOBAaHHBIX  HMH(OPMAIIMOHHBIX
cucremax. IlpaBoBoe oOecrneueHue wuHpopma-
IMOHHOM 0€30MacHOCTH. DJIEKTPOHHAS IUdpo-
Bas MOJIUCh, CEPTU(UIUPOBAHHBIE CAWTHI U
JTOKYMEHTHI.

[IpenorBpaimieHe  HECAaHKLIMOHUPOBAHHOTO
J0CTyNa K JUYHOM KoH(puIeHalIbHON uHpop-
MalliM, XpaHsIIeHcss Ha MepCOHATbHOM KOMITb-
10Tepe, MOOMIIBHBIX YCTPOUCTBAX.

BpenonocHoe mporpamMmmHoe obecrieueHHe U
crocoObl 60pHOBI C HUM. AHTUBHUPYCHBIE MPO-
rpamMMBl.

Opranuzanyst JJAYHOTO apXuBa WHPOPMAIINH.
PesepBHoe kommpoBanue. IlaponbHas 3ammuTa
apXxuBa.

HIudpoanue nanHbix. CUMMETpUYHBIE U He-
CUMMETPHYHBIE ITU(PHL.

HIudpsl mpocToit 3aMeHBI.

[udp Lezapsa. ludp Bmwkenepa. Anroputm
mmmdposanust RSA. Creranorpadusi.

XapakTepHu30BaTh CYIIHOCTb OHATHH

«uH(pOopMaIOHHAas 6€3011aCHOCThY,

«3anuta nHpopmanun». GopMyIMpoBaTh OC-
HOBHbIE IpaBuia HH(OpMaMOHHON Oe3omac-
HOCTH.

AHanM3upoBaTh 3aKOHOIATEIBHYIO

0a3y, Kacammuryrocss uH(OpMaAIMOHHOM 0e30-
MIACHOCTH.

[IpumensTs cpencTBa 3amUThl MHGOPMALIUU:
OpaHIMays3pbl, aHTUBUPYCHBIE MPOTPAMMBI, I1a-
pOJIMpOBaHUE U apXUBUPOBaHUE, U POBAHUE.

[IpenorBpamars

HECAaHKI[MOHUPOBAHHBIA JOCTYIl K JIMYHOU
KOH(HIEHIIMATBHON MH()OpMAIIH, XpaHsIIecs

Ha TEPCOHAIbHOM KOMIIbIOTEpE, MOOMIbHBIX
YCTPOMCTBAX.

IIpakTnyeckue padoThI:

1. AHTUBHpYCHBIE IPOTPAMMBI.

2. lludpoBanue TaHHBIX.




HUToro mo pasaeny
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Pa3nes 3. AnroputmMbl M1 IporpaMMHpoOBaHue

3.1

BBenenue
B IIPOrpaMMHUPOBaHUE

19

Omnpenenenne BO3MOXKHBIX pe3yJIbTaTOB pado-
Thl MPOCTEHIIMX AJITOPUTMOB YIIPABJICHUS HC-
HOJTHUTEISIMUA U BBIYUCIUTENIBHBIX aJITOPUTMOB.

OmnpeneneHne MCXOOHBIX JAHHBIX, IPU KOTO-
PBIX QITOPUTM MOXKET J1aTh TpeOyeMblil pe3yJib-
TarT.

Ortanbl pemeHus 3agad Ha KommbtoTepe. MH-
CTpYMEHTAJIbHBIE CPEACTBA:

TPAHCIATOpP, OTIAN4YMK, NPOPUIMPOBILUK.
Komnunsiuys 1 uHTEpIIpeTanus NporpaMm.

BupTtyanpHble MalIvHBbI.

WuterpupoBanHas cpena paszpaborku. Meto-
Il OTianku nporpamm. Mcmosb3oBaHue Tpac-
CUPOBOYHBIX Ta0u1. OTIa104HbINA BBIBOI.

[TomaroBoe BBINIOJIHEHUE MPOTrpaMMbl. TOUKH
octaHoBa. [IpocMoTp 3HaUeHNI IEPEMEHHBIX.

SI3bik mporpammupoBanus (Python, Java, C++,
C#). Tumbl JaHHBIX: LEJIOYUCIICHHBIE, BEILECT-
BEHHbIE, CUMBOJIbHBIE, JIOTHUecKue. BeTBienus.
Crnosxnele ycnous. L{ukiel ¢ ycnosueM. ks
10 IEPEMEHHOM.

B3aumo3amMeHs€eMOCTh  pa3IUYHBIX  BUIOB
UUKI0B. IHBapuaHT 1uKIiIa.

CocraBiieHne 1IUKJIAa C UCIOJIb30BAaHUEM 3apa-
Hee OIpeIeIEHHOr0 HHBApHaHTa [IUKJIA.

JlokymeHnTupoBanue nporpamm. Mcnomas3oBa-
HUe KoMMeHTapueB. IloaroroBka omnucaHus
IIPOrpPaMMBbl U HHCTPYKLUU AJIS IOJIb30BATENS.

AnroputMbl 00pabOTKH HATypaJbHBIX YHCEN,
3alMCAaHHBIX B IO3ULHOHHBIX CHCTEMax CUHC-
JeHusl: pa3OMeHue 3aliCH YUCIIa Ha OTAENIbHbIE

BoIsicHATh pe3ysbTaT paboThl alropuT™Ma Asis
UCTIOJIHUTENS TIPH 3aJaHHBIX HCXOJHBIX JaH-
HBIX, OINpPEAEISATh BO3MOXKHBIE UCXOAHbBIC HaH-
HBbIE JJISl M3BECTHOrO pe3yibrara. [IpuBoauTh
MPUMEPHI aJITOPUTMOB, COAEPKAIIUX IOCIET0-
BaTeNIbHBIC, BETBAIIMECS U  IUKIWYECKHE
CTPYKTYpbl. AHAJIU3UPOBATh LUUKIUYECKUE a-
TOPUTMBI ISl UCTIOJTHUTEIIS.

BoiaensaTe aTamnbl pemieHds 3aJaud Ha KOM-
nbloTepe.

[TosSICHATh CYUIHOCTH BBIACTICHHBIX JTAlloB.
OTnaxuBaTh MPOrpaMMBbl C MOMOIIBIO TPACCH-
POBOYHBIX TaOJIMI] M C WCIIOJIb30BAaHHEM BO3-
MOKHOCTEH OTJIaJJuuKa Cpellbl MPOrpaMMHUpO-
BaHMUSL.

CocTaBisTh JOKYMEHTALUIO HA IPOTPaMMy.

PazpabaTpiBaTh M pealiM30BBIBATH Ha S3BIKE
IPOrpaMMUPOBAHUS  AITOPUTMBI  00pabOTKH
IENTBIX YHCEeN, B TOM YHCJe TepeOopHbIe ajro-
PUTMBL.

Pa3zpabareiBate mporpamMmel uisi 00paOOTKH
JTAHHBIX, XPAHALIMXCS B TEKCTOBBIX (hailyiax.

IIpakTyeckue padboThbI:

1. Beigenenue u oOpaboTka 1udp IMETOro
Yyclia B pa3IMYHBIX CHCTEMaX CUUCIICHUS C HC-
MOJIb30BAHUEM  OIEpaldil  LeJIOYHUCICHHOM
apu(pMeTHUKH.

2. Pemenue 3aga4 MeToaoM nepedopa.

3. Hcnonb30BaHue BETBICHUH

4. O6paboTKa AaHHBIX, XpaHALIMXCS B (aii-
Jax.




UQPHI, HAXOKICHUE CYMMBI U TPOU3BEICHHUS
mudp, HaxOoXKJIEeHHE MaKCUMaJbHOH (MUHU-
MaJIbHOW) T (PHI.

HaxoxneHue Bcex NMpOCTBIX YHCENd B 3aaH-
HOM Juamna3oHe. IIpencraBienue dncia B BHIE
Habopa MPOCTBIX COMHOXXUTENEH. ANropuT™M
OBICTPOTO BO3BEACHUS B CTCIICHD.

OOpaboTka JaHHBIX, XpaHALIMXCS B (aiinax.
TexcroBble U JBOMUHBIE (haiinbl. DaiinoBble me-
pemenHsble ((aiinoBele ykazarenu). UreHue u3
¢aiina. 3anuck B dai.

3.2

BcnomorarensHble anro-
PUTMBI

Paz6uenue 3amaun Ha mnoxazanauu. Iloampo-
rpaMMbl (mpouenypbl U ¢GyHkiuu). Pexypcus.
PexypcuBHble 00BbeKTHI ((Pppakransl). Pexypcus-
HBIE MTPOLEAYPHI U QYHKIUH.

Hcnonp3oBaHue creka Uil OpraHu3aluu pe-
KYPCHUBHBIX BHI30BOB.

Hcnonb3oBaHue CTaHIapTHOW OUOIMOTEKH
a3blka  mporpamMmmupoBanus.  llogkmoueHue
O6MOIMOTEK MOANPOrpaMM CTOPOHHHUX MPOU3BO-
aurenel. MoayibpHBIM HPUHLUI ITOCTPOCHUS
POTPaMM.

Pa3z6uBats 3amauy Ha noazagayu. OPopmisaTh
JIOTUYECKH LIEJIOCTHbIE WJIM TOBTOPSIOIIUECS
(bparMeHTsl IPOrpaMMbl B BUJE MOIIPOTrPAMM.
[ToSICHATH CYIIHOCTh PEKYPCUBHOIO aIrOPUTMA.

HaxonuTh pexkypcuBHbIE OOBEKTBI B OKpY-
JKAIOLIEM MHpE.

OmnpenensaTs pe3yabTaT paboThl IPOCTOrO pe-
KypcuBHOro airoputma. Mcmonb3oBath cTaH-
JapTHble OWMOMMOTEKH TMOANPOrpaMM  sI3bIKA
MporpaMMHUpOBaHuUs, OUOIMOTEKH CTOPOHHHX
IIPOU3BOAUTEIICH.

[IpuMeHATh MOYJIBHBIN TPUHIUI

npu paspabotke mnporpamM. [IpakTuyeckue
paboTHI:

Hcnonp30BaHue MoAmnporpamMm CTaHAapTHOU
OMOIMOTEKHU SA3bIKA TPOrPAMMUPOBAHHUS.

Pazpabotka moamporpamm.

PekypcuBHBIE TOATPOrPaMMBI.

MonynbHbBII IPUHLIMI TOCTPOEHUS Ipo-
TPaMM.

IIpakTH4eckne padoThI:

1. Pa3pabotka nmogmporpamm.

2. PekypcuBHBIE TOANPOTPAMMBIL.




3.3 | AnropuTmsl 00pabOTKH 14 MaccuBsl 1 ociaeaoBaTeabHOCTH yucen. Bel-| [IpuBoauTe npuMepsl OJHOMEPHBIX U JBY-
MacCHBOB yuciaeHne OOOOIIEHHBIX XapaKTEpUCTHK 3Jie- | MEPHBIX MACCHUBOB.
MEHTOB MacCcHBa MM 4YMCIOBOW mocienoBa-| IIpuBoauTh mpumepsl 3a7a4 U3 MOBCEAHEBHON
TEJIBHOCTU (CyMMBI, MPOU3BENEHUs, CPEIHEro |KU3HU, MPEANOIaraolX UCIoIb30BaHUE Mac-
apu(pMeTHYeCKOro, MUHUMAJIBHOIO U MAaKCH- | CUBOB.
MaJIBHOTO 3JIEMEHTOB, KOJMYECTBAa 3JEMEHTOB,| Pa3pabarbiBaTh M OTIaXUBaTh MPOTPAMMBL,
YIOBJICTBOPSIIOMINX 33JaHHOMY YCJIOBHIO). JIu- | peanu3yrolme TUIIOBBIE aIrOPUTMbI 00paOOTKH
HENHBIN IOUCK 33]aHHOTO 3HAYEHHsI B MACCUBE. | OTHOMEPHBIX M JIBYMEPHBIX MAacCHUBOB, Ha BBI-
CoptupoBka oiHOMEpHOro MaccuBa. [IpocTeie | OpaHHOM sI3bIKE IPOrpaMMHUPOBAHUSL.
METOJbl COPTUPOBKM (METOA Iy3blpbKa, MeTOxa| Pa3pabarbiBaTh mNporpamMmbl Jisi pPELICHUs
BbIOOpPA, COPTUPOBKA BCTAaBKaMM). IPOCTHIX 3a7a4 aHAJIU3a JaHHBIX.
CoprupoBka cnusaueM. beictpast coptupoBka| IIpakTudeckue padoTsbi:
maccuBa (anroputm QuickSort). 1. 3anonHeHHEe MacCHBa.
JIBOWYHBII OMCK B OTCOPTUPOBAHHOM MaccH-| 2. BpruncineHne 0OOOIIEHHBIX XapaKTepu-
BE. CTHK MaccHBa (4MCIIOBOM MOCIIE0BATEb-
Jlunamuueckne MaccuBbl. BEeKTOpBI. HOCTH).
JIBymepHble MaccuBbl (MaTpuilel). Asroput-| 3. JIMHEHHBIN MOWCK 3alaHHOTO 3HAYCHHS B
Mbl 00paOOTKM JABYMEPHBIX MAacCHUBOB: 3amoJ- MacCHBE.
HEHHUE JBYMEPHOTO YMCIOBOTrO MaccuBa 1o 3a-| 4. Ilouck MHHHMaiIbHOro (MaKCHMaJbHOIO)
JAHHBIM IIPaBUJIAM, IIOUCK 3JIEMEHTAa B JIByMep- 3JIEMEHTA B YACIIOBOM MAacCCHUBE.
HOM MacCHBE, BBIYMCIIEHHE MakcuMyMa (MUHHU-| 5. AJroputmbl 00pabOTKH MacCHUBOB.
MyMa) U CYMMBI 3JI€MEHTOB JIByMepHOro mac-| 6. IIpocTblie MeTOIbI COPTUPOBKH MacCHBa.
CHUBa, MIEPECTAaHOBKA CTPOK M CTOJOLIOB ByMep-| /. bBeicTpas copTpoBKa MaccuBa.
Horo maccuBa. Pa3paboTka mporpamm s pe-| 8. JIBOWYHBIH MOMCK.
HIEHHs MPOCTHIX 3a/lay aHalu3a JaHHBIX (O4H-
CTKa JAaHHBIX, KJIacCU(UKAIUs, aHAJIU3 OTKIIO-
HEHUI).
3.4 | Anroputmbl 00paboOTKH 5 OO6paboTka CHMBOJBHBIX JaHHbIX. BcTpoeH-| Hcmonb3oBaTh BCTpOEHHBIE (DYHKLIUH S3bIKA

CHUMBOIJIBHBIX TaHHBIX

Hble (YHKIUHU S3bIKa TPOTPAMMHUPOBAHUS IS
00pabOTKH CHMBOJIBHBIX CTPOK. AJITOPUTMBI
00pabOTKN CHMBOJIBHBIX CTPOK: MOACYET KOJIH-
4yecTBa IMOSBJICHUI CUMBOJIAa B CTpPOKe, pazOue-
HHUE CTPOKH Ha CIIOBA MO MPOOETHHBIM CHMBO-
JaM, TIOUCK IMOJICTPOKH BHYTPH JAHHOM CTPOKH,

POrpaMMHUPOBAHUS AJI1 OOpaOOTKH CHMBOJIb-
HBIX CTpPOK. Pa3zpabaTeiBaTh U OTJIaXKUBATH MPO-
TPpaMMBbI, PEATU3YIONIUE THITOBBIC AJTOPUTMBI
00pabOTKM CHUMBOJIBHBIX JAaHHBIX Ha BBIOpaH-
HOM SI3BIKE IPOTPAMMHPOBAHHUS.
[TpeoOpa3oBbIBaTh 4YKcIa B CHMBOJIBHYIO




3aM€HAa HAWJECHHOW TMOJICTPOKM Ha JPYTYIO
cTpoky. ['eHeparus Bcex cloB B HEKOTOPOM ajl-
daBuTe, YIOBJICTBOPSIONINX 3aIaHHBIM OTPaHU-
yerusiM. [IpeoOpa3oBanue yncia B CHMBOJIbHYIO
CTPOKY M 00paTHO.

CTPOKY ¥ 00paTHO.

IIpakTHyeckue padoTsi:

1. OO6pabGoTka CTPOK C HCIOIH30BAHHUEM
GyHKIUN cTaHAApTHOW OUONMHOTEKH SI3bIKa
IPOTPAMMHUPOBAHHUSL.

3.5 | YucneHHbsle METOABI ) Yucnennsle Metonpl. TouHoe u mpuOmmxkEH-| [losSCHATH MPUHUIMIIBI PAOOTHI YUCIEHHBIX Me-
HOE pelleHus 3a1aud. YuciaeHHble METOAbl pe-|TOAO0B, Pa3HUILYy MEX1y TOYHBIM U MPUOIHKEH-
IICHUS] ypaBHEHMIA: METOJI repedopa, METO MO~ | HBIM PEUICHUSMHU BBIYUCIUTEIBHBIX 3a1a4.
JoBUHHOTO AeneHusd. [lpubmmkénnoe Beuucie-| Pa3zpabGaThiBaTh M OTJIQXKHMBATh HPOTPaMMBI,
HUE JUIUH KPUBBIX. peanu3yolue YHCICHHbIE METO/Abl PELICHHS
Brruuciienue miomaneii puryp ¢ moMomibio | ypaBHEHUH, NMPUOIMKEHHOE BBIUYMCICHUE JITUH
YHUCJIEHHBIX METO/I0B (METO/] MPSMOYTOJILHUKOB, | KDUBBIX U ILUIOIIAJACH GUryp, MOMCK MaKCUMyMa
meton  Tpameuuii). Ilonmck  makcumywma |(MUHHUMYMa) GYHKIMH OAHON IIEPEMEHHOM.
(MuHUMYMa) (yHKIUM oaHOM mnepemeHHol | IIpakTHyeckue padoThI:
METOOM TIOJIOBUHHOTO JICTICHUSI. 1. YwucrenHoe perieHue ypaBHEHHM.
2. IlpubnmxéHHoe BBIYMCICHHUE JUIMH KpH-
BBIX M IUTOMIAeH uryp.
3. Ilouck makcumyma (MuHMMyMa) (QYyHK-
ITUH.
MToro no pasaeny 51
Pa3nes 4. UngopmanoHHbIe TeXHOJIOTHH
4.1 | OO6paboTKa TEKCTOBBIX 9 TekcToBbI TTpoLIECCOP. Pa3pabateiBaTh CTpyKTYypy nHOKymeHTa. Mc-

JIOKYMEHTOB

PenaktupoBanue u popmatupoBanue. [Ipo-
Bepka opdorpaduu U rpaMMaTHKH.

CpencTBa MmorcKa U aBTO3aMEHBI B TEKCTOBOM
poleccope.

Hcnons3oBanne cTUIIEH.

CTpyKTypHpOBaHHBIE TEKCTOBBIE JOKYMEHTHI.
CHoOCKH, OTJIaBIICHHE.

KonnexTuBHas pabora ¢ JOKyMEHTaMHU.

WHCTpYMEHTHI pelieH3UPOBAHUS B TEKCTOBBIX
nporeccopax. O0naunsle cepBUCHI. [lenoBas
nepenucka. Pedepar. [IpaBuna nmutupoBanus
HCTOYHUKOB M oopmiieHHst Oubarorpaduye-

HI0JTb30BaTh CPE/ICTBA ABTOMATU3AIMHN TIPH CO3-
JTAaHUU JTOKyMEHTA.

[TpuMeHsTH MpaBwiia MUTUPOBAHUS UCTOYHH-
KOB M oopmiieHHs OMOIHOrpaduuecKux CChl-
JIOK.

[TpuHuMaTh yyacTue B KOJUIEKTUBHOW paboTe
HaJT JOKyMEHTOM.

BrimonuaTe Habop ¥ MPOCTYIO BEPCTKY MaTe-
MaTHYECKUX TEKCTOB.

IIpakTH4eckune padoThI:

1. BépcTka JOKyMEHTOB C MaTEeMaTHIECKH-

MU (OpMYJIaMHu.




CKUX ccbUIOK. OdopMiieHHEe criicKa JTUTepaTy-
pbl. CTangapTsl 6ubnnorpaduyeckux onuca-
HUU.

3HAKOMCTBO C KOMIIBIOTEPHOIN BEPCTKOM TEK-
cta. TexHuueckue cpecTBa BBOJA TEKCTA.
Criennanu3upoBaHHbIE CPECTBA
peAaKTUPOBAHUSI MATEMAaTUYECKUX TEKCTOB.

2. MHOrocTpaHUYHBIC JOKYMEHTHI.
3. KonnexTtusHas pabora ¢ JOKyMEHTaMHU.

4.2

AHanmu3 JaHHBIX

AHanu3 nanHbIX. OCHOBHBIE 337ja4l aHAJIN3A
JAHHBIX: POTHO3UPOBAHKE, KiIaccudukarus,
KJIacTepU3allusl, aHau3 oTkiIoHeHul. [locneno-
BaTEILHOCTH PEIICHMS 3a7]a4 aHAJIM3a IaHHbBIX:
cOOp MEePBUYHBIX TAHHBIX, OYMCTKA U OI[CHKA
KauecTBa JIaHHBIX, BBIOOP W/WUJTU TIOCTPOCHUE
MOJIeTIH, IPeo0pa30oBaHKe JaHHBIX, BU3yalu3a-
WS JAHHBIX, MHTEPIPETALHS PE3yJIbTaTOB.
[IporpamMmHBbIe CpeICTBA U HUHTEPHET-CEPBUCHI
JU1s1 0OpabOTKH | MPECTABICHUS JaHHBIX.
Bonpimue ganneie. MammaHoe o0ydeHue.

NHTeekTyanbHbIi aHAIN3 JaHHBIX.

AHaJn3 TaHHBIX C IOMOUIBIO 3JEKTPOHHBIX
Tabyui. BeruncieHue cymmbl, cpeHero apud-
METUYECKOT0, HanOObIIEro (HAMMEHBIIIETO)
3Ha4YeHUs auarnazoHa. Beruucienue koapduiu-
€HTa KOPpeJsLUU JBYX psAI0B AaHHBIX. [1o-
CTPOCHHE CTONOUYATHIX, TMHEHYATHIX U KPYTO-
BBIX JIMarpamM.

[Toctpoenue rpaduxos pynkuumii. [Tondop
JUHUYU TPEH/Ia, PElICHHE 3a7a4 MPOTHO3UPOBa-
HUSL.

UucreHHOe pellleHre YpaBHEHU ¢ TOMOILIbIO
nmoadopa mapaMmerpa.

OnTuMu3anus Kak NOMCK HaWIY4lIero pere-
HUS B 3aJJaHHBIX yCIIOBUSX.

IleneBas ¢pyHkwsl, orpaHndeHus. JIokaabHbIC

[TpuBoauTH NpUMeEpHI 3a]1a4 aHAIN3a JAHHBIX.

[TosicHATH Ha IpUMepax MOCIe10BaTEIbHOCTD
peleHus 3a1a4 aHaInu3a 1aHHbIX.

Pematpb npocthle 3a1aun aHaIu3a JAHHBIX C
MOMOILBIO AJIEKTPOHHBIX TAOJIHII.

Hcnonb3oBaTh COPTUPOBKY U PrIIbTphI. M-
M0JIb30BATh CPEACTBA AEJIO0BOM rpaduKku A
HaTJISTHOTO MIPEICTABICHUSI JAHHBIX.

Pematp npocteie pacu€THbIE U ONTUMHU3ALIN-
OHHBIE 33/1a4U C IIOMOILBIO AIEKTPOHHBIX Ta0-
JIMLI.

IIpakTyeckue padboThI:

1. Amnanu3 JaHHBIX C HOMOILBIO AJIEKTPOH-

HBIX TAOJINII.

2. HarnsiHoe mpencTaBieHHE pe3ysIbTaToB
CTaTHUCTUYECKOM 00pabOTKH JaHHBIX B
BUJIEC JMarpaMM CpeICTBaMH PEIaKTopa
AJICKTPOHHBIX TAOJHII.

3. TlonGop nuHMM TpeHaa, TPOTHO3UPOBA-
HUE.

4. YmucneHHoe pelleHHe ypaBHEHUH C I10-
MOIIBIO TTOAOOpa mapaMeTpa.

5. Pemenue 3a1a4 onTUMHU3ALUHI C TOMO-
B0 AJIEKTPOHHBIX TAOJIHIL.




U T7100a1bHBI MUHUMYMBI LIETIEBOM (PYHKIIMH.
Pemienue 3a1a4 onTHMU3AIMH C TTOMOIIBIO
AJIICKTPOHHBIX TAOJUII.

HUToro mo pazneny
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OBILIEE KOJIMYECTBO
[’-IACOB 1O MPOT'PAMME

136




TEMATHYECKOE IINTAHUPOBAHUE

11 KIIACC
Ne | HammenoBanue pasaesios u| Koanuectso OcHoBHBIE BUIBI 1eSITeTbHOCTH
IIporpammHoe coaep:kanue
n/m | TeM y4eOHOI0 mpeaMera 4acoB o0yyarommxcs
Pa3nes 1. Teopernueckue 0CHOBbI HH(POPMATHKH
1.1 | Huadopmanus u uadopma- 11 Teopernueckre MoAXoAbl K OLEHKE KOJUYECT- | XapaKTepHU30BaTh Pa3IMYHbIE TEOPETUUYECKHE

UOHHBIC MTPOLECCChI

Ba MH(OpPMAIUH.

3aKoH aJAuTUBHOCTH HHpopMmaruu. Popmyia
Xaptau. Uadopmanus u BeposSsTHOCTb. Popmy-
na llleHHOHA. AITOPUTMBI CKaTHsl JAHHBIX.

Anroputm RLE. Anroputm Xaddmana. An-
roput™M LZW. ANroput™mbl CKaTUSAIaHHBIX C
NOTepsIMUA. YMEHbIIIEHUE TIIyOMHBI KOJIUpPOBa-
Hus 1Beta. OCHOBHBIC HJIEU AJITOPUTMOB CXKa-
tusa JPEG, MP3.

CkopocTb nepefauu JaHHbIX.

3aBUCMMOCTh BPEMEHHU Iepenayn oT HUH(Op-
MAaIOHHOIO 00bEMa JaHHBIX U XapaKTEPUCTHUK
KaHajia CBSI3H.

[IpyunHbI BO3HUKHOBEHMS OLIMOOK MpH Nepe-
nade naHHbIX. Kogpl, mo3Bosstoniye oOHapyxu-
BaTh U UCHPABIIATh OIIMOKH, BOZHUKAIOLIME MTPU
nepenayde naHHbix. Paccrossaue Xsmmunra. Ko-
IupoBaHue ¢ nopropeHueM outos. Kogsl Xam-
MUHTA.

Cuctembl. KOMIIOHEHTBI CUCTEMBI U HUX B3au-
moneiictBue. Cucremuslit 3¢ dekr. Yrpasnenue
Kak MH(opManuoHHbli mpouecc. OOpaTHas
CBSI3b.

MOJIXO/IbI K OIICHKE KOJIMYEeCTBa HH(POPMALIUH.

OnuceiBaTh H3ydaeMble AITOPUTMbI CXKaTHA
JIAHHBIX, CPABHUBAThH PE3YJIbTAThl X PAOOTHI.

Pemare 3a1aun Ha onpezaeneHUe BpeMEHH Iie-
penauu AaHHBIX 110 KaHAILY CBS3U C U3BECTHBIMU
XapaKTepUCTUKAMHU.

[osicHAT, TpPUHIMIBI OOHAPYXKEHHS M HC-
IIPaBJICHUs OIIMOOK IMpH Iepenade JaHHbIX C
IIOMOUIbIO0 IOMEXOYCTOWYMBBIX KOJIOB.

[losAcHAT  3HAUeHME  NOHATHH  «CHUCTe-
May,«IOJICUCTEMa»,  «CHUCTEeMHBIH 3 derT»,
«yIpaBJCHUE»; 3HAYCHUE OOPAaTHOW CBA3M IJIs
JOCTHKEHUS LIETIU YIIPaBJICHHUS.

IIpakTnyeckue padoThI:

1. IlomexoyCTOWYMBBIE KOJBI

2. (CxaTtue Ja”HHEBIX.

3. (Cxarue NaHHBIX C MOTEPSAMHU (AITOPUTMBI

JPEG, MP3).




1.2

MoaenupoBanue

Mopnenn u moaenuposanue. Llear Moxenupo-
BaHUA. AJIEKBaTHOCTb MOJEIN MOJIEINPYEMOMY
OOBEKTY HIIH MPOLECCY, LEIH MOJACIUPOBAHHUS.

dopmanu3zanys NpUKIAIHBIX 3axad. [Ipen-
CTaBJICHUE PE3yJIbTaTOB MOJIEIMPOBAHUS B BU-
1€, y10OHOM JJisi BOCIIPUSATHUS YEIOBEKOM.

I'paduueckoe mnpexncraBieHue NaHHBIX (cxe-
MBI, TaOIUILIBL, TPAPUKH).

I'padbr. OcHoBHBIE MOHATHSA. Buasl rpados.
Onucanue rpad)oB ¢ MOMOIIBIO MaTPUI] CMEX-
HOCTH, BECOBBIX MATpHI], CIIUCKOB CMEXHOCTH.
Pemenne ajropuTMHYECKHX 3a1ay, CBA3aHHBIX
¢ aHanu3oM TpadoB (MOCTPOCHUE ONTUMAIBHO-
ro MyTH MEXIy BeplIMHaMu rpada, onpezene-
HUE KOJINYECTBA PA3IMYHbIX ITyTeH MEXIy Bep-
IIMHAMHM OPUEHTUPOBAHHOI'O ALUKINYECKOIO-
rpada).

Hepesbs. bunapHoe nepeBo. JlepeBbs MOUCKa.
Cnocobsl  oOxoma nmepeBa. llpencraBienue
apu(pMeTHYECKUX BbIpaKEHUI B BUJIE IepeBa.

JIuckpeTHble UIpBl JABYX HIPOKOB C IOJHOM
unpopmanueir. [loctpoeHune aepeBa mepedopa
BAapUAHTOB, OINMCAaHUE CTPATETUU WUIPHI B Tab-
JTUYHOU (opMme.

Bolurpeiiiiiple ¥ MPOUTPBIIIHBIE  TO3UIUH.
Bolurpeliiiselie cTpaTeruy.

CpenctBa uckyccTtBeHHOro uHremiekra. Cep-
BHUCHl MAalIMHHOIO MEPEBOJIa M PACIIO3HABAHUS
YCTHOM peuu.

KorautusHble CEpBUCHI.

WNnentudukanus u mouck n300pakeHUi, pac-
no3HaBanue nui. CaMo00ydaromuecst CHCTEMBI.

HcKkycCTBEHHBIN HHTEIVIEKT B KOMITBIOTEPHBIX
Urpax.

OnpenensiTb MOHATUS «MOJEIBY, «MOJEIUPO-
BAHUEY.

KnaccuduimpoBats Moienu 1o 3ajaHHOMY
OCHOBAHHIO.

OnpenensTs 1eab MOJASIUPOBAHUS B KOH-
KpPETHOM ClIyy4ae.

[IpuMeHsTh anropuT™Mbl HAXOKICHUS KpaT-
YalIMX MyTel MEXay BepIIMHAMU OPUEHTUPO-
BaHHOTO rpada.

[IpuMeHsTH aNrOpyUTMBI ONPEAETICHUS KOJIH-
YecTBa Pa3INYHbIX IyTeH MEX1y BEpIIMHAMU
OPHEHTUPOBAHHOT'O ALIUKIMYECKOro rpagda.

[IpuBoUTE IpHUMEPHI UCTIOIB30BAHUS IEPEBb-
eB 1 rpadoB IPHU ONMUCAHUHU OOBEKTOB U MPO-
LIECCOB OKPY’KaIOIIEro MUpa.

Crpouts nepeBo nepedopa BapuaHToB. Xa-
pakTepu30BaTh UTPy Kak MOJENb HEKOTOPOH
CUTYaLlUN.

JlaBaTh onpeaeneHue BIUTPBIIIHON CTpaTe-
ruu. ONUCHIBaTh BBIUTPHIIIHYO CTPATETHIO B
3aIaHHOW UTPOBOM CUTYyaIuu B (hopMe epeBa
WM B TaOnuuHOM popme.

[TosicHATH MOHATHUS «UCKYCCTBEHHBIA MHTEI-
JIEKT», «MalInHHOEe 00y4yenue». [IpuBoanTh
MIPUMEPHI 3a/1a4, peIIaeMbIX ¢ TOMOIIIbIO UCKYC-
CTBEHHOT'O MHTEJIJIEKTA.

IIpakTnyeckue padoThI:

1. Tlouck BBIMTPBIIIHON CTPATETUH B UTPE C
MOJTHOM WH(pOpMaIuei.
2. CpencTBa MCKYCCTBEHHOTO MHTEJUIEKTA.




Hcnonp3oBaHne METOAOB HCKYCCTBEHHOIO
MHTEJUIEKTa B 00yYalolX cUCTeMaXx.

Hcnonp3oBaHne METOAOB HCKYCCTBEHHOIO
UHTEJUIeKTa B poOoToTexHuke. MHTepHer Be-
HICH.

IIepcriekTuBBI pa3BUTUSA KOMIIBIOTEPHBIX MH-
TEJUIEKTyallbHBIX cucTeM. HelipoHHbIE ceTu.

HToro no pasneiy
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Pa3nes 2. UnpopManMOHHbIETEXHOJI0T MU

Tabnuna — npeacTaBlieHUe CBEJIEHUNA 00 OJHO-
TUIHBIX 00bekTax. Ilome, 3amucey. Kirou tadnm-

2.1 | KowmmnbroTepHo- 9 Oranbel KOMIIBIOTEPHO-MAaTEMaTHUYECKOIO0 MO-| BbLAensaTs aTansl KOMIbIOTEPHO-
MaTeMaTUYECKOE MOJEINPO- JeIMPOBAaHUS: TOCTAaHOBKA 3aaud, pa3pabdoTKa| MaTeMaTHYeCKOro MOJEIMPOBAHUSA M peaju-
BaHUE MOJICTI, TECTHPOBAHUE MOJEIH, KOMIIBIOTEp- |30BBIBATh UX C MOMOIIBIO POTPAMMHOTO 00ec-

HBII DKCIIEPUMEHT, aHAJIU3 PEe3yJbTAaTOB MOJE- | [IEUCHHUS.

JIUPOBaHUSL. [TosicHAT, HEOOXOAUMOCTh U CYIIHOCTH JHIC-
Juckpernsanus npu MaTeMaTUYECKOM MOJE- | KPETHU3alUU IPU PEUICHUU BBIYMCIUTEIIBHBIX

JIMPOBaHUU HEIPEPBIBHBIX IMpolieccoB. Mojie- |3a/1a4 C MOMOIIbI0 KOMITBIOTEPOB.

JTUpoBaHue IBIWXKeHUs. MoaenupoBanue 6uono-| HMcrnonb3oBaTh MMUTAMOHHOE MOJIEIHPOBA-

TUYECKUX CUCTEM. HUE, B TOM YHUCJIE€ Ha OCHOBE BEPOATHOCTHBIX
Marematuueckue MOJIETM B SKOHOMUKE. BEbI- | Moaenei.

YUCJIUTENIbHBIE SKCIIEPUMEHTHI C MOJIEIISIMU. OO0pabaTbiBaTh pe3yabTaThl IKCIICPUMEHTA.
Komnberoreproe = momenuposanue  cucrem| Ilpakrmueckue padoTbi:

yIpaBJIeHUS. 1. MopaenupoBaHue JBUKEHUS.
O6paboTka pe3ynbTaToB dKCIepuMeHTa. Me-| 2.  MonenupoBaHiue OHOJOTHUECKUX CHC-

TOJ HAaWMEHbIIUX KBajapaToB. OIEHKa YHUCIO-| TEM.

BBIX TapaMEeTPOB MOJACIUPYEMBIX O0BEKTOB W | 3. lMuUTanmmoHHOE MOJEIMPOBAHHE C TIO-

npoiieccoB. BoccranoBnenue 3aBucuMocteld mo| Moibio Meroga Mounrte-Kapio.

pe3yabTaTaM dKCIIEpPUMEHTA.
BepostHocTtHbie Mopenu. Meroasl MonTe-

Kapno. Umutaunonnoe moxaenupoBanue. Cuc-

TEMbI MaCCOBOTO 0OCITYKUBAHHUSI.

2.2 | ba3bl TaHHBIX 10 Tabnuunble (pensiMOHHBIE) 0a3bl JaHHBIX.| XapakTepu3oBaTh 0a3y NaHHBIX KaK MOJEINb

MPEeIMETHOM 00JIaCTH.
ITpoekTHpOBaTh MHOTOTAOJHYHYIO 0a3y JaH-




el PaboTa ¢ roToBoi 6a30# JaHHBIX. 3amoiHe-
Hue Oaspl naHHbIX. [loWck, copTUpoBKa W
buIbTpanus JaHHBIX.3allpPOCBl Ha  BBIOOPKY
JAHHBIX. 3ampockl ¢ mapaMmeTrpaMu. Beruucinse-
MBI€ I10JIS B 3aIpOCaX.

MHuorotabiauunbie 06a3bl HaHHBIX. THIBI CBS-
3eil MeX 1y TabJIuIIaMH.

Buemnwmii kimrou. IlenocTHOCT 0a3bl TaHHBIX.
3anpockl K MHOTOTA0IMYHBIM 0a3aM JTAHHBIX.

OcHOBHBIE TPHUHIMIIBI HOpManu3anuu 0a3
NaHHBIX. SI3bIK ympaBieHus nAaHHbiMH SQL.
Co3nanue mpocThiX 3anpocoB Ha s3bike SQL Ha
BBIOOPKY JAHHBIX U3 OJTHOM TaOJIHUIIBI.

Hepensaunonnsie 0a3bl JaHHBIX. DKCIEPTHHIE
CUCTEMBI.

HBIX.

OcymiecTBIsATh BBOJ U PENAKTUPOBAHHE HaH-
HBIX.

OcCymIecTBISITh COPTUPOBKY, MOUCK U BBHIOOP
JAHHBIX B TOTOBOW 0a3e JaHHBIX.

@dopMUpOBaTh 3alpOChl HAa MOKMCK JAHHBIX B
Cpezie CUCTEMBI yIpaBJIeHUs 0a3aMu TaHHBIX.

VYnpaiasare 0a30if JaHHBIX C HOMOIIBIO HPO-
CTBIX 3aIlpocoB Ha si3bike SQL.

[osicHATh 061aCTH NPUMEHEHUS, TOCTOMHCTBA
W HEJOCTaTKH HEPEeISIIAOHHBIX 0a3 JaHHBIX B
CPaBHEHHH C PENISALIUOHHBIMU.

IIpakTnyeckune padoThI:

1. Pabora c roToBoii 0a30ii JaHHBIX.

2. Paspaborka mMHOrOTaOIMYHOM Oa3bl JAaH-

HBIX.

3. 3amnpocsl K MHOrotadJMyHOW Oas3e JaH-

HBIX.

4.  VYmpamieHUE JaHHBIMH C TIOMOIIBIO SI3bI-

ka SQL.

2.3

Be0-catiTel

14

WNurtepuer-npwioxenus. [lonarue o cepsep-
HOM M KIMEHTCKOM dacTax caita. TexHoJorus
«KITMEHT—CEPBEP», €€ TOCTOMHCTBA U HEJOCTAT-
ku. OcHoBsl a36ika HTML 1 xackamHbIx Ta0muL
cruneit (CSS). Cuenapuun Ha s3bIke JavaScript.
@®opmbl Ha BeO-cTpanuue. Pasmerienue BeO-
caiiToB. Yciyra XocTuHra. 3arpyska (aiioB Ha
CaMT.

[TosSICHATS TPUHIMITEI TEXHOJIOTUN «KIHEHT—
cepBep» Ha MpUMepe B3auMoJeicTBus Opaysepa
u BeO-cepBepa. Co3maBaTh HpPOCThIE BEO-
CTpaHMIIbI, MCIIONB3Ys sA3bIK pa3merku HTML,
KacKaJaHble TaONWIBl CTWJICH W CIEHApUU Ha
a3bike  JavaScript.  OmnMchIBaTh  TEXHOJIOTHIO
pa3MelieHus cauToB B ceTu MHTepHeT.

IIpakTHyeckune padornbi:

1. Co3gaHue TEKCTOBOM BEO-CTpaHMUIIBI.

2.  Co3pnanue BeO-CTpaHUIIBI, BKIIOYAIOLICH

MYJIbTUMENIHbIE O0BEKTHI (PUCYHKH, 3BYKO-

BBI€ JaHHBIC, BUJICO).

3. Odopmnenue cTpaHUIbl C [OMOIIBIO

KaCKaJHBIX TAOJIUI] CTHIICH.




4.  OO0paboTka JaHHBIX (HOPM.

2.4 | KommbroTepHas 8 BBoa um3o0pakeHHil ¢ MCMONB30BaHMEM pa3-| BBINOIHATE 0OLIYI0 KOPPEKLHUIO0 HUPPOBBIX
rpaduka JUYHBIX TQPOBBIX YCTPOUCTB (IIHPPOBBIX (PO- | M300parkeHUi.

TOANMapaToB M MHUKPOCKONOB, BHUAeokamep,| IIpuMeHsATh MHCTPYMEHTHI IpaduuecKkoro pe-

CKaHEpOB U JAPYTUX YCTPOMHCTB). JTAKTOpa K OTJIEIbHBIM 00J1acTSIM U300paKeHUsI.
I'paduueckuii penakrop. Pasperienue. Crpoutbh MHOTOCIOWHBIE U300pAKEHUS C HUC-
KanpupoBanue. VcrnpaBneHue NepCreKTUBSI. | 10JIb30BaHUEM MAacOK, TOTOBUThH WIUIIOCTPAIUU

I'ucrorpamma. JUIs pa3MellleHus Ha BeO-caiftax, co3aaBathb
Koppekuust ypoBHel, KoppeKius [[BETa. aHUMHUPOBAHHBIE U300pAKEHHUS.
ObecuBeunBanue 1BETHBIX H300pakeHuil. Pe-| Co3aaBaTh BEKTOpHBIE M300pakeHUS C MOMO-

Tymb. Pabora ¢ o0nactsamu. OUIBTPEI. HIBIO PEJaKTOpa BEKTOPHOH IpadMKu WIA UHCT-
MHorocnoiiaele  u300pakeHus. TeKcTOBbIE | pyMEHTOB TEKCTOBOT'O IIPOLECCOPA.

ciou. Macka ciios. IIpakTnyeckue padoThi:
Kananpl. Coxpanenue BblieneHHONH oOnactu.| 1. OOpabGotka mudpoBbix  (ororpadmii

[TonroroBka wLIIOCTpauuMid uis  BeO-CaiTOB.| (KagpupoBaHHE, WCIPABICHHUE IEPCIEKTUBBI,

AHUMMPOBaHHBIE N300PAKEHHUS. KOPPEKLHsI ypOBHEH, KOPPEKLIUS 1[BETA).
Bekropnas rpaduka. [TpumutuBsl. M3mene-| 2. Peryms mudpoBbix ¢hoTorpaduii.

HUE NOPAJKA JIEMEHTOB. 3. MHorocnoiinbele n300pakeHus.
BrlpaBHUBaHME, pacnpesiesieHueE. 4.  AHMMHPOBaHHBIC H300PAKCHHUS.
I'pynmupoBka. Kpusbsie. @opmatel BekTopHbIX | 5. BekTtopHas rpaduka

pucyHnkoB. Mcrnonb3oBaHue KOHTYpOB. Bekro-

pH3aIys pacTpOBBIX U300paKeHUH.
[IpyHIMIBI TOCTPOEHUS M PENAKTHUPOBAHUS

TpEXMepHBIX Mojienel. CeToUHbIe MOJIEIH.
Martepuansl. MojenpoBaHue HCTOYHHMKOB

ocgenieHus. Kamepsl. AIIMTUBHBIE TEXHOIOTUU

(3D-npunrepsi). [loHsATHE O BUPTyalbHOU pe-

JIBHOCTH U JIONIOJHEHHOM PeabHOCTH.

2.5 | 3D-mMozxenmpoBanue 10 [IpuHuunsl noctpoeHuss u penaktupoBaHusi| [lOSCHATH NPUHIMUIBI MOCTPOEHUS TPEXMEp-

TpEXMepHBIX Mojiesieil. CeTOYHbIe MOJIEITH.
Marepuanel. MoaenmupoBaHue HCTOYHHKOB
ocBenieHus. Kamepbl. AJIMTUBHBIC TEXHOJIOTHU
(3D-npunTEpHI).
[ToHsiTHE O BHPTYaJbHOW PEANTBHOCTH U JI0-

HEBIX MOJENEH.
BrinonHsaTe onepanuu mo MOCTPOCHUIO U Pe-
JTAKTUPOBAHUIO TPEXMEPHBIX MOJICTIEH.
Pa3MmemniaTe Ha BUpPTyaldbHOM CLIEHE MCTOYHH-
KM OCBENICHUS U KaMephl. [IpuBoauTh IprMepsl




ITOJIHEHHOW PEalbHOCTH

WCIIOJIb30BAaHNUSI TEXHOJIOTMH BHUPTYAIbHOW H
JIOTIOJIHEHHOM peabHOCTH.
IIpakTHyeckune padoTsbi:
1. CozpaHue NpoCTBIX TPEXMEPHBIX MOJE-
nen.
2. CerouHbIE MOJEIIN.
3. Penpepunr

HToro no pasaeny

o1

Pa3nen 3. AIrOpUTMBI M IPOrPaMMHUPOBAH

He

3.1

DIEMEHTBI TEOPUH AJITO-
PUTMOB

6

dopmanuzanus MNOHATUA AIropuT™Ma. MamnHa
TrropuHra Kak yHUBEpcajdbHasi MOJIENb BBIYKC-
nennil. Tesuc Y€pua—Trropunra. Mammuna Ilo-
cra. Hopmanbnble anropudgmsr Mapkoa. Anro-
PUTMHYECKH Hepa3pelIuMble 3aJadd. 3ajaya
ocraHoBa. HeEBO3MOXHOCTb aBTOMaTHUYECKOMN
OTJIAJIKH ITPOTPAMM.

OneHka CII0)KHOCTH BBIYUCIICHUH.

Bpewms paboTbl 1 00bEM HCTIONB3YEMOI TTaMsi-
TH, MX 3aBHUCHUMOCTb OT pa3Mepa HCXOAHBIX
naHHbIX. OLEHKa aCUMIITOTUYECKON CIIOKHOCTH
QITOPUTMOB.  AJITOPUTMBI  MMOJTUHOMHUATBHOU
cnoxHoctu. IlepeGopubie anroputmsl. [Ipume-
PBI PA3IUYHBIX AITOPUTMOB PEIICHUS OJHOMU 3a-
JIla4¥, KOTOPbIE UMEIOT PA3IMYHYIO CI0KHOCTb.

[TosICHATE TIOHSATHA «BBIYUCIUTEIBHBIA IIPO-
LIECC», «CIIOKHOCTh AaNTOPUTMa», «IPPEKTHB-
HOCTHh anroputMay. [lpuBoaute mpumepsl 3¢-
(DEKTUBHBIX AITOPUTMOB.

CocraBnsaTh HpOrpamMMbl sl MamuHbl Thio-

puHra.

Hcnonb3oBaTh  HOpMajbHble  aNropuMsbl
Mapkosa.

JlaBaTh OLICHKY CIIOKHOCTH M3BECTHBIX aJIro-
PUTMOB.

IIpakTHyeckue padoThi:
1. CocraBneHue NpOCTON MPOrpaMMbl Jis
MaIuHbl ThIopHHTa




3.2

ANTOpPUTMBI U CTPYKTYPBI
JlAHHBIX

44

[Tonck mpoCThIX YKCEN B 3aJaHHOM JIMaNa30He
C TMOMOIIBIO AJITOPUTMA PELIETO JpaTocheHar.

MHoropa3psiiHple  Lenble 4Yucia, 3aJadu
muHHOM apudmetnku. CrnoBapu (accoluaTHB-
HBIE MaCCHUBBI, OTOOpaKEeHHs ). XAII-Ta0THIIBI.

IToctpoenue angaBUTHO-4YACTOTHOTO CIIOBAPS
JUISL 33JJaHHOT'O TEKCTA.

AHanu3 TeKcTa Ha €CTECTBEHHOM s3bIKe. BbI-
JIeJIEHNE T0CIeI0BaTeIbHOCTeH 1o M1a0JoHYy.
PerynspHsle BbipaskeHHs. HaCTOTHBIN aHAIM3.

Crexku. AHanu3 NpPaBUIBHOCTU CKOOOYHOTO
BbIpaXeHUs. Bpruncinenue apudmernueckoro
BBIPQKEHUS, 3aIUCAHHOIO B  MOCTPHUKCHOU
¢dopme. Ouepenu. Vcnonb3oBanue ouepenu uis
BPEMEHHOI'O XpaHEHUS JaHHBIX.

Casi3Hble cniucku. Peanuzanus creka u ouepe-
J1 C IOMOUIbIO CBA3HBIX CIUCKOB. AJITOPUTMBI
Ha rpadax. [loctpoeHrne MUHUMAIBHOIO OCTOB-
HOT'O JIepeBa B3BEILIEHHOI'O CBSI3HOTO HEOPHEH-
TUPOBAHHOTO rpada.

O6xox rpada B rimyouny. O0xon rpada B mm-
puHy. KomnuecTBO pa3iMuHBIX HyTEH MEXIY
BEpIIMHAMU OPHUEHTUPOBAHHOTO AalMKJINYECKO-
ro rpada. Anroputm JleHKCTpsI.

Anroputm  @noiipa—Yopmamia.  Jlepebs.
Peanuzanus nepeBa ¢ NOMOIIBIO CCBUIOYHBIX
CTpYKTYp. J{BonuHble (OMHApHBIE) 1EPEBbSI.

IToctpoenue aepesa Ui 3aJJaHHOTO apH(me-
TUYECKOTO BBIPAKEHUS.

PexypcuBHBIE anropuTMbl 00Xona JiepeBa.
Hcnonb3oBanue creka u odepeau Ay obOxoda
JepeBa.

JluHamuueckoe MporpaMMHpOBaHHE KaK Me-
TOJI PELIEHUS 33/1a4 C COXPAHEHHUEM IPOMEXKY-

Hcnonp30Bath anroputm «pemero DpaTtocde-
Ha» JJIA TIOMCKAa MPOCTBIX YHUCEN B 3aJaHHOM
JMara3oHe.

[osicHATe NpUHLUOBI O0OPaOOTKHM MHOTOpas3-
PAOHBIX LEJBIX YHCEN U PEeau30BbIBaTh COOT-
BETCTBYIOLIME aJTOPUTMBbl Ha S3bIKE IMPOrpam-
MUPOBaHHS.

[IpumensTh crnoBapu (accouuaTHUBHBIE MACCHU-
BBI, OTOOpakeHHs) B 3a7av4ax oOpaOOTKM JaH-
HBIX.

BrINonHATE NpOCTONM aHaIM3 TEKCTa Ha ecTe-
CTBEHHOM SI3bIKE, B TOM YHCJIE C HCIIOJIb30BaHU-
€M PETYJISIPHBIX BBIPAKECHUH.

[osicHATE mpUHIMIBI PaOOTHI CTEKA U ouepe-
II1, UCMOJIb30BaTh CTEKU U OYEepeaH IJisi perie-
HUS QAITOPUTMUYECKUX 3ajau. Peann3oBbiBaTh 1
HCIIOJIb30BaTh ABOUYHBIEC (OMHAPHBIE) 1EPEBbS U
rpadsl 1J1s pelIeHus 3a1a4 00paboTKH TaHHbIX.

Hcnonb3oBaTh TUHAMUYECKOE MPOTrPAMMHPO-
BaHUE JUI1 BBIYUCIEHHUS PEKYPCUBHBIX (YyHK-
UM, nojcuéra KOJIMYecTBa BapUAHTOB U pellle-
HUS 337124 ONTUMU3ALUH.

Haxomuth MakcumanbHble TOJACTPOKH, pas-
OuBaTh CTPOKM Ha mHoAcTpoku.lcrnonb3oBaTh
YaCTOTHBIX CJIOBaph JUJIs pelieHus 3agad. Haxo-
JUThH JENUTENN YUCIa, UCTI0Ib30BATh OCHOBHYIO
TeopeMy apu(pMeTUKH IpH pelieHuu 3aaad. Mc-
MOJIb30BaTh Macku JJis oToopa yucen. Vcnoms-
30BaTh COPTUPOBKY JaHHBIX, pellaTh 3ajady o
PIOK3aKe.

CoctaBnsath 3(Q(GEeKTUBHBIN alrOpuTM Ha Iie-
pebop map, TPOEK uYucell, YUYUThIBATh PBACcCTOS-
HUE MEX]y 3JIEeMEHTaMHU.

Hcnonp3oBark Mpe(UKCHbIE CYMMBI, CABHIH,




TOYHBIX PE3yJIbTAaTOB. 3a/1ayy, pelIaeMble C IMo-
MOILBIO JUHAMUYECKOIO IPOrpaMMUPOBAHHUSA:
BBIUHCIICHUE PEKYPCUBHBIX (QYHKIUH, MOACYET
KOJIMYECTBA BAPUAHTOB, 337a4l ONITUMHU3ALIHH.

[Tonck MakcumanbHOUM MOACTpOKH. Paszouenue
ctpoku. Ilepebop cumBonoB. [loacuér xomuye-
cTBa moAcTpok. YactoTHeiii cioBapb. [lepebop
Heckosbkux cTpok. Ilonck nenurenei. Onpene-
JeHue npocToThl uucia. OcHOBHas Teopema
apu¢pmetrku. Macku uyucna. CopTUpoBKa JaH-
HbIX. OTOOp umncen. beICTphIN MOKCK U MO3ULIUA
yyclia. YTOPSJA0YEHHbIE CTPYKTYpBl U 3a1aya o
prok3ake. DQQeKTuBHbIN nepedop map, TPoek
gucen. Kpurepun nenumocrtu. PaccrosHue me-
xay snemeHtamu. [Ipedukcubie cymmbl. [log-
nocinenosarenpbHoctu. Capuru. Merton IByX
ykazareneil. CaBur npe@ukcHbeIX cymm. Metoj
gacTU4YHBIX cyMM. @unaru ontumuzanuu. Ones-
Ka BPEMEHHU.

METO/1 YACTUYHBIX CYMM IIPU PEILIEHUU 3ajau.

IIpakTnyeckune padoThI:

1. TIlouck mpoCTBIX YHUCENl B 3aJaHHOM JHUa-

na3oHe.

2. Peanm3arus BBIYHCICHUH ¢ MHOTOpa3-

PSAHBIMU YHUCIIAMHU.

3. Tocrpoenue as(haBUTHO-4ACTOTHOTO
CJIOBaps s 3aJJaHHOIO TEKCTA.

4.  AHanu3 TeKCTa Ha €CTECTBEHHOM SI3bIKE.

5. Boluucnenue apudmeTnyeckoro BbIpa-
YKEHUs, 3aIMMCAaHHOTO B IOCTPUKCHOMN (hopme.

6. Vcnonp3oBaHHUE OYepeIH.

7. Hcnonb3oBaHHE JEPEBbEB AJIs BBIYHMCIIEC-
HUS apU(PMETUIECKUX BBIPAKECHHA.

8. BrlumcieHue UIMHBI KpaTyaiIero myTH
MeXJy BepiinHamu rpacda (amroput™ JleikcT-
pBI).

9. BrbluucieHne peKypcUBHBIX (YHKIMHA ¢
MTOMOUIBIO JUHAMUYECKOTO IPOrPaMMUPOBAHUS.

10. Iloxcuér konmyecTBa BApUAHTOB C IO-
MOIIIbIO TMHAMUYECKOI0 IPOrpaMMUPOBAHHS.

3.3

OCHOBBI 00OBEKTHO-
OPHUEHTUPOBAHHOTO IPO-
rpaMMHUPOBAHUS

16

[lonatne 006 O0OBEKTHO-OPHUEHTUPOBAHHOM
nporpaMmupoBaHud. OOBEKTBI H  KIIACCHI.
CpoiictBa u MeToabl 00beKkTOB. OOBEKTHO-
OpUEHTHpPOBaHHBIA aHanu3. Pa3paborka mnpo-
rpaMM Ha OCHOBE O0BEKTHO-OPUEHTHPOBAHHOTO
noaxona. VHKancyssinus, HaclieZoBaHUE, IIO-
TUMOPPU3M.

Cpenpl ObicTpoii pa3paboTku mporpamm. Ilpo-
eKTHpOBaHHE HUHTepdeiica mnoab3oBarens. Hc-
MOJIb30BAHWE TOTOBBIX YIIPABISIEMBIX JJIEMEH-
TOB U1 IOCTPOCHUS HHTepdeiica.

O0630p s361KOB TIpoTrpamMmupoBanus. [loHsTHE
0 mapajurMax nporpaMMHUpPOBAHHSL.

[TosIcCHATP OCHOBHBIE NPHUHIMIIEI OOBEKTHO-
OPUEHTHUPOBAHHOTO TIPOTPAMMHUPOBAHHS.

[IpoexTpoBaTh W HCIOIB30BaTh MPOCTHIE
KJIacChl 0OBEKTOB.

[IpoexTHpoBaTh MEpapXuM KJIACCOB ISl OIU-
CaHUs MPEAMETHON 00JIacTH.

Pa3pabaTpiBaTh MpOrpaMMel

C rpaduueckum unTepdericom.

IIpakTHyeckune padornbi:

1. Hcnonp30BaHUE TOTOBBIX KIIACCOB B IPO-
rpamme.

2. PaspabGoTka mpocTOi mporpamMmBbl C HC-
M10JIb30BAHUEM KJIACCOB.




3.

Pa3spaborka Kiacca, HCIOJIB3YIOIIETro HH-

KalncCyJsIHIO.

4.
S.

PazpaboTka nepapxuu Ki1accos.
Pazpabotka mporpaMmsl ¢ rpapuuecKum

uHTepdeiicom.

Hroro nmo paszaeny

66

OBLIEE KOJIMYECTBO
YACOB 11O TIPOTPAMME

136




