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PabGouass mporpamma yueOHOro mnpemmera «MH(opmaThukay cocTaBieHa Ha OCHOBAaHUH
neiictyromero  @I'OC COO, ®enepanbHOi paboueil mporpaMMbel y4eOHOrO IpeaMeTa
«Mudpopmaruka» ¢ yuérom Paboueii mporpammel Bociutanust MAOY COLI Nell u sBisercs
npuioxxenueM Kk OOIT COO MAOY COII Nell

1. Copepxanue oOydeHus

Conepxanne o0yuenus B 10 kiacce.

1. LHludpoas rpaMOTHOCTb.

TpeOoBaHMs TEXHUKH O€30MACHOCTH U TMIMEHBI IIpU paboTe ¢ KOMIBIOTEpAaMH U JIPYTHMHU
KOMIIOHEHTaMH LIU(PPOBOT0 OKPYKEHUS.

[TpuHIMOBl pabOThl KOMIIBIOTEPOB U KOMIIBIOTEPHBIX cUCTeM. ApxuTekTypa ¢oH HeilimaHna.
ABTOMAaTHYECKOE BBINOJHEHUE IIPOrpaMMBbl IpoueccopoM. OmepaTuBHas, IOCTOSHHAas U
JoaroppeMeHHass namsaTb. OOMEH JaHHBIMM C HOMOUIbI0 MHUH. KOHTpoJIepbl BHEMIHUX
ycTpoicTB. [Ipsamoiil 1ocTym K maMsaTH.

OcCHOBHbBIE TEHJICHLUU PAa3BUTHUS KOMIBIOTEPHBIX TeXHONOIUN. [lapamienpHple BHIYUCICHUS.
Muoronponeccopusie cuctembl. CynepkoMibioTepsl. PacnpenenéHHble  BBIYUCIUTEIbHBIE
CUCTeMbl U 00paboTka OOJBIIUX JaHHBIX. MOOHIbHBIE IUGPOBBIE YCTPOWCTBA M MX POJIb B
KOMMYHHMKalMsIX. BcTpoeHHble koMmbioTepbl. MUKpoKOHTposuiepbl. PoOoTu3upoBaHHbIe
IIPOU3BOJICTBA.

[TporpamMHOe o0ecrieyeHre KOMIIbIOTEPOB U KOMITBIOTEPHBIX CHCTeM. BUbl mporpaMMHOro
obecrieyennss W uX HazHaueHue. OCOOEHHOCTH MPOTPaMMHOTO OOecTeYeHHss MOOMIBHBIX
ycrpoiictB. IlapamiensHoe mnporpammupoBanue. CHCTEMHOE MPOrpaMMHOE OOecredeHHUe.
OnepannoHHble cucTeMbl. YTUIUTHL. [paiiBepbl ycTpoiicTB. MHCTAUISIIMS U JEMHCTALIALUS
MIPOTrpaMMHOTO 00eCIIeueHH .

@aitnioBele cucteMbl. [IpuHIUIBI pa3MeleHus 1 UMEHOBaHUs (aiijioB B J0ITOBPEMEHHOMN
namstu. [11aGnoHb! A1 onucanus rpynn ¢ainos.

[TporpamMHoe obGecnieueHue. JIMieH3upoBaHHE MPOTrPaMMHOIO obecredyeHuss U HU(POBBIX
pecypcoB. IlpompuerapHoe u cBoOogHOe mporpamMmHoe oOecneueHue. Kommepueckoe u
HEKOMMEPUYECKOE HCIIOJIb30BaHUE MPOrpaMMHOro olecrneyeHus U LU(POBBIX PECypcoB.
OTBeTCTBEHHOCTh, YCTaHABJIMBaeMas 3aKoHoJaTenbcTBOM Poccuiickoit ®enepanun  3a
HENPaBOMEPHOE UCIOIb30BaHUE MPOrPaMMHOI0 00ecrieueHns U HU(POBBIX PECYPCOB.

[TpyHIMNIBI TOCTPOEHUS M anmnapaTHble KOMIIOHEHThl KOMIIBIOTEpHBIX ceTeil. CereBble
npotokoisl. Cets UnTepHET. Anpecanus B cetu UutepHet. [Ipotokonsl cteka TCP/IP. Cuctema
JIOMEHHBIX UMEH.

Pa3nenenue [P-cetn Ha moaceTH ¢ MOMOILBIO MacoK noaceTei. CereBoe aIMUHUCTPUPOBAHME.
[TosmyueHne NaHHBIX O CETEBBIX HACTpOilkax KoMmbroTepa. [IpoBepka Hamuuus CBS3U C y3JIOM
cetu. OnpeneneHye MapiipyTa ABH)KEHUS [1aKETOB.

Buner nesarensHoctu B cetit UnTepuer. CepBuckl IHTepHeTa. I'eonHpopMainoHHbIE CUCTEMBI.
['eonokanoHHbIE CEPBUCHI PEANBHOTO BpEMEHU (HampuMep, JIOKalus MOOMIbHBIX Teae(dOHOB,
ompeieNIeHUE 3arpy>KeHHOCTH aBTOMAarucTpasieil), HHTEpHET-TOPTOBIIs, OpPOHUPOBAaHNE OUIIETOB U
TOCTUHUL.

['ocynapcTBeHHBIE 3JEKTPOHHBIE CEpBHCHI M ycayrd. CouuanbHble CETH — OpraHu3anus
KOJIJISKTUBHOTO B3aUMOJICHCTBUS M OOMeHa AaHHbIMU. CeTeBON ATHUKET: MpaBUiia MOBEIECHUS B
kubepnpoctpanctBe. I[Ipobrema mOANMHHOCTH mONMydeHHOH uHGpopMmauuu. OTKpBITHIE
o0pa3oBaTeNbHbIE PECYPCHI.



TexHOreHHble M HYKOHOMHUYECKUE YIpO3bl, CBSI3aHHBIE C MCIIOJIb30BaHMEM HH()OPMAIMOHHO-
KOMMYHHKAITIOHHBIX TeXHOJI0rHi. O01ue mpooieMbl 3auThl HHGOPMAIUU U HHOOPMAITMOHHON
oe3omacHocTr. CpeacTBa 3amuThl MHPOPMAIMU B KOMITBIOTEpAX, KOMIIBIOTEPHBIX CETSIX U
aBTOMATH3UPOBAHHBIX MHPOPMALMOHHBIX cucTeMax. [IpaBoBoe oOecrnieueHre nHMHOPMAITMOHHOK
0€30I1aCHOCTH.

[IpenoTBpaiieHne HECAaHKIMOHUPOBAHHOIO JOCTyHa K JIMYHOM KOH(UACHIUAIbHON
UHpOpPMALUY, XpaHALIeWCs Ha IEpCOHAIBHOM KOMIIBIOTEpE, MOOMIIBHBIX YCTPOWCTBAX.
BpenonocHoe mnporpammHoe obecriedeHue M cnocoObl OOpbObl ¢ HUM. AHTHBHUPYCHbBIE
nporpamMmMbl. Opranusanus JMYHOTO apxuBa nHpopmauuu. PesepBHoe konuposanue. [TaponbHast
3alllUTa apXuBa.

HIudpoBanue manupix. CummerpuuHble W HecuMMmeTpuunble mmdpsl. udpsr mpocroii
3amensl. [udp Lesaps. [lndp Bwkenepa. Anroputm mudpoanus RSA.

2. TeopeTnueckue OCHOBBI HH()OPMATHKH.

Wudopmanus, naHHele u 3HaHUs. MHQOpManuoHHBIE IMpoLEecchl B NMPHUPOJE, TEXHUKE U
oO1ecTBe.

HenpepbiBHbBIE W TUCKPETHbIE BEIMYMHBI M CHUTHajIbl. HeoOXoauMoCTh AMCKpeTH3aluu
uHpopMaLuy, peHa3HaueHHOM /711 XpaHEeHUsl, nepeaayn 1 o0padoTKU B IM(PPOBBIX cCUCTEMAX.

JBonuHoe koaupoBaHnue. PaBHOMEpHBIE W HEpPaBHOMEpPHBIE KOJIbI. JlekoaupoBaHue
COOOILIEHUH, 3alMCaHHBIX C MOMOIIBI0 HEpAaBHOMEPHBIX KOJ0B. YcnoBue dano. Ilocrpoenue
OJIHO3HAYHO JEKOJAMPYEMBIX KOJOB C IOMOILIBIO JAepeBa. EAMHUIIBI M3MepeHHs] KOIMYecTBa
uHpopManuu. AnpaBUTHBIA MOIXO/ K OIIEHKE KOJINYeCTBA HH(DOpMAIIH.

Cuctemsl curcinenus. Pa3BépHyTas 3anuch LEIbIX U IPOOHBIX YKCEN B TO3UIIMOHHON cucteme
cuncinenus. CBoiicTBa NMO3MIMOHHON 3amKMCH YHCIa: KOJMYECTBO LU(P B 3alUCH, NMPU3HAK
JEJIMMOCTH YHCjIa HA OCHOBAHUE CUCTEMBI CUMCIIEHUSA. AJITOPUTM IIEpeBOJa LEJIOro yucia u3 P-
UYHOM CHCTEMBI CUMCIICHHUS B JIECATHUYHYIO. AJITOPUTM NepeBoja KOHEYHOU P-MyHOU npodu B
JECATUYHYIO. AJITOPUTM NIEPEBOJA LIEJIOTO YHCIIA U3 IECATUYHON CUCTEMBI CUMCIIEHUS B P-NUHYIO.
[lepeBon KOHEUHOHN necATUYHOM JApodbu B P-muHyro. JlBonuHasi, BOCbMEpHYHAs U
HIECTHA/IIaTEpUYHAs] CUCTEMbI CUHUCIICHUS, CBS3b MEXKIYy HUMU. Apu(pMeTHUYECKHE ONepaluu B
MO3UIMOHHBIX CUCTEMaX cUuciIeHus. TponuHas ypaBHOBEILIEHHAs cucTeMa cuucieHus. JIBouuHo-
JECSITUUHAsl CUCTEMA CUUCIICHUSI.

Konuposanue tekcroB. Koguposka ASCII. Ogno6Gaittabie koguposku. Ctanaaptr UNICODE.
Konuposka UTF-8. Onpenenenrie ”HPOPMALIMOHHOTO 00BEMA TEKCTOBBIX COOOIIEHUH.

Konupoanue nuzobpaxenuit. OnieHka HHGOPMAIIMOHHOTO 00bEMa rpaduyeckux JaHHbBIX MPU
3aJJaHHBIX pa3pelleHud M TIIIyOuHe KoaupoBaHMsa LBeTa. l[BeToBble Monenu. BekropHoe
koaupoBanue. @opmatel rpaduueckux gaitnon. TpéxmepHas rpapuka. OpakranabHas rpaduka.

KomupoBanue 3Byka. OneHka nHGOPMAIMOHHOTO 00BEMA 3BYKOBBIX JAHHBIX MPHU 3a/IaHHBIX
4acTOTE IUCKPETU3ALUU U Pa3psAAHOCTH KOJAUPOBAHHUS.

Anre6pa noruku. IloHsTtue BbIcKaspiBaHMs. Bpicka3biBaTenbHble (OPMbI (TIPEIUKATHI).
KBaHTOpHI CyI1€CTBOBAHUS U BCEOOLTHOCTH.

Jlornueckue omnepauuu. Tabmuuel ucTUHHOCTH. Jlormueckue BbIpakeHus. Jlornueckue
ToXkaecTBa. JloKa3aTenbCTBO JIOTHUECKUX TOXAECTB C IIOMOIIBIO TAaONUIl HCTUHHOCTH.
Jlornueckue onepanuy 1 ONEpPaALUU HaJ MHOXKECTBAMH.

3akoHbl anreOpbl JIOTUKH. OKBUBAJICHTHbIE MPEoOpa3OBaHUsl JIOTMYECKUX BBIPAKEHUH.
Jlornueckue ypaBHEHUs U CHCTEMBI YPABHEHMIA.

Jlornueckne (yHKIMU. 3aBUCHMOCTh KOJWYECTBA BO3MOXHBIX JIOTHYECKUX (YHKIUHA OT
KOJIM4YecTBa apryMeHToB. [loHbIe cucTeMbl TOTHYeCKUX (PYHKIUH.



Kanonnueckue ¢opmbel Jnoruueckux BbIpaxeHHH. CoBeplIeHHbIE JW3BIOHKTUBHBIE U
KOHBIOHKTHBHBIE HOPMAaJIbHBIE ()OPMBI, AITOPUTMBI UX IIOCTPOCHUS 110 TaOJIUIE UCTHHHOCTH.

Jlormueckue ayeMeHTHl B cocTaBe Kommbiorepa. Tpurrep. Cymmarop. MHoropaspsaHblil
cymmarop. IlocTpoeHne cxeM Ha JIOTMYECKMX JJIEMEHTaX I10 33JaHHOMY JIOTUYECKOMY
BBIPAXEHUIO. 3aIIUCh JIOTUYECKOT0 BBIPAXKEHHUS 110 JIOTUYECKOM CXEME.

[IpencraBieHue LENbIX YUCE B TaMATH KOMIIbIOTepa. OrpaHN4eHHOCTh Juana3oHa Yuces Ipu
OrpaHMYEHUU KOJIMYECTBa pa3psanoB. llepenonHenue pa3psaaHoi ceTku. be33HaKoBbIE U 3HAKOBbBIE
JlaHHbIE. 3HAKOBBIA OUT. JIBOMYHBII JTOMTOTHUTEIILHBIN KO/ OTPUIIATEIHHBIX YHCEIL.

[ToOGuToBBIC JIOTHYECKHE onepanuu. JIorndeckuid, apuPMEeTHIECKUN U [UKINICCKUNA CIABUTH.
IudpoBanue ¢ MTOMOLIHIO TOOUTOBOM omnepanuy «uckiovaromee NJIN».

[IpencraBieHne BEIIECTBEHHBIX YMCEN B NAMSATH KOMIBIOTEpA. 3HAdallas 4acTb U MOPSAO0K
yucia. J{nanazoH 3HaYeHUI BeleCTBEHHBIX uncell. [IpobiieMbl XpaHEeHMs BEIIECTBEHHBIX YHUCEl,
CBSI3aHHbBIE C OTPAaHMYEHUEM KOJIMYECTBA Pa3psiioB. BrinonHeHne onepaiuil ¢ BeleCTBEHHBIMU
YHCIaMHU, HAKOIUIEHUE OIIMOOK ITPU BBIUUCIICHUSX.

3. AIropuTMsl U IpOrpaMMHUPOBaHUE.

OnpezneneHue BO3MOXKHBIX pe3yJabTaTOB pPabOThl MPOCTEHIIMX aJIrOPUTMOB YIPABICHHUS
VCIIOJIHUTEIIIMA WM BBIYUCIMTEIBHBIX aNropuTMOB. OmpelereHue HCXOAHBIX JAHHBIX, IIPU
KOTOPBIX QJITOPHTM MOXKET AaTh TPeOyeMbIil pe3ybTar.

Otanbl pelleHus 3ajad Ha KommbloTepe. WHCTpyMEHTalbHBIE CpEACTBA: TPAHCIATOP,
OTJIaI4YHK, TpopuarpoBIIUK. KoMIusIms 1 HHTEpIpeTanus nporpaMm. BupTyaibHbie MalIiHEbL.

WuTerpupoBanHas cpefa paspaboTku. Meroabl ominanku mnporpamm. cmonbszoBanue
TpaccUpoBOYHbIX TaOauu. OTnanouHblii BeIBOA. [lomaroBoe BbIONHEHHE HporpaMMbl. Touku
ocraHoBa. [IpocMOTp 3HaUEHUI IEPEMEHHBIX.

SA3pik mporpammupoBanus (Python, Java, C++, C#). Tunsl JNaHHBIX: I€JIOYUCIICHHBIE,
BELIECTBEHHBIE, CHMBOJIbHBIE, JIorHueckue. BeTBinenus. Cnoxsble yciaoBus. L{UKIbI ¢ ycioBueMm.
[Mukiel Mo nepeMeHHON. B3anMo3zaMeHseMOCTh pa3In4HbIX BUAOB LUKIOB. MIHBapHaHT LMKIIA.
CocraBieHre UKJIa ¢ UCIOJIb30BAHUEM 3apaHee ONpeeIEHHOTO HHBapHUaHTa IUKIIA.

HoxymenTupoBanue nporpamm. Kcnonb3oBaHue KomMmeHTapueB. [loaroroBka omnmcaHus
IPOrpaMMbl U HHCTPYKLUU JJIs1 IOJIb30BATEIS.

Anroput™Mbl 00paOOTKM HaTypaJIbHbIX YHCEN, 3alMCAHHBIX B IO3MIMOHHBIX CHCTEMAax
CUMCIIEHUS: pa3OueHHe 3amucu 4Yucia Ha OTHeNbHble LU(QPBI, HAXOXKAEHHE CYMMBl U
npou3BeeHus U (pp, HAX0XKIEHHE MaKCUMaJIbHON (MUHUMAIBHON) U PBHI.

HaxoxneHne Bcex MPOCTBIX YHCEN B 3aJaHHOM JuanasoHe. [IpencraBieHue uuciia B BUIE
Ha0opa MPOCTBIX COMHOXKUTENEH. AITOPUTM OBICTPOTO BO3BEJICHHS B CTETICHb.

OOpaboTka AaHHBIX, XpaHdmuxcs B (ainax. TekcroBele u aABonuHble (ailnbl. daiinoBbie
nepeMeHHble ((aitnoBble ykazatenu). Urenue u3 ¢aiina. 3anuch B (aii.

Pa3Ouenune 3amaun Ha monzanauu. Ilogmporpammsl (mpoueaypsl u ¢GyHkiuu). Pexypcus.
PexypcuBHble 00bekThl ((ppakrtainsl). PexkypcuBHbie mporeaypbl U ¢yHkuuu. Vcnonb3oBaHue
CTEKa JJIs1 OpraHU3alMi PEKYPCUBHBIX BHI30BOB.

Hcnonb3oBaHue CTaHJapTHOM OHONMOTEKH s3blka mporpaMmupoBanus. [loakmouenue
O6MOIMOTEK MOANPOTrpaMM CTOPOHHUX MPOM3BOAUTENCH. MOAYIbHBIH NPUHIMIT MTOCTPOEHUS
IIPOrPaMM.

YucneHHsle MeToAbl. TouHOE U MPUOMMKEHHOE pelieHus 3aaayd. UuclieHHble MEeTOJbI
pelleHus YypaBHEHM: MeToja 1epedopa, MeTOJA TMOJIOBUHHOrO jeneHus. [lpubnmxénHoe
BBIUMCJIEHHE JJIUH KpUBbIX. Brruncienue miomaaei ¢Guryp ¢ moMouibl0 YHUCIEHHBIX METOJOB
(MeToa MpSIMOYTOJILHUKOB, MeTo1 Tpanenuil). [lonck makcumyma (MUHMUMYyMa) QYHKIUU OJHOM



IIEPEMEHHON METOA0M IIOJIOBUHHOIO JCJICHUS.

OO6paboTKka CUMBOJIBHBIX JaHHBIX. BcTpoeHHble (YyHKIMH SI3bIKa HMPOTPAMMHUPOBAHUS IS
00pabOTKH CHMBOJIBHBIX CTPOK. AJNTOPUTMBI OOpaOOTKM CHUMBOJBHBIX CTPOK: IMOJCYET
KOJINYECTBA MOSIBICHUH CHMBOJIa B CTpPOKE, pa30MEHHE CTPOKM Ha CJIOBa MO MPOOETbHBIM
CHUMBOJIaM, IIOUCK IMOJCTPOKU BHYTPU JAHHOW CTPOKH, 3aMEHA HAJIEHHOM ITOJCTPOKHU HA IPYryIO
CTpoKy. I'eHepanus Bcex CJIOB B HEKOTOPOM ali(haBUTE, YJOBIETBOPSIOMIMX 3aJaHHBIM
orpanndeHusmM. [IpeoObpa3zoBaHue uyncia B CHUMBOJIBHYIO CTPOKY M 00paTHO.

MaccuBbl M TOCIENOBATEIBHOCTH 4YHCEN. BpluncieHne OOOOIEHHBIX XapaKTePUCTHK
9JIEMEHTOB MAacCUBa WJIM YHUCIOBOM IOCIIEAOBATENBHOCTH (CYMMBI, NPOU3BEIEHUS, CPEIHETO
apu(METHUECKOr0, MUHHUMAJIBHOTO W MaKCHMAaJIbHOTO 3JEMEHTOB, KOJIWYECTBA 3JIEMEHTOB,
YIOBJIETBOPSIOIIMX 33JJTAaHHOMY YCJIOBHIO). JINHEMHBIN MMOUCK 3aJaHHOTO 3HAYEHUSI B MACCHUBE.

CoprtupoBka olHOMEpHOro Maccua. [IpocTeie METOABI COPTUPOBKH (METOJ ITy3bIPbKa, METO
BbIOOpa, copTHpoBKa BcTaBkamu). CopTHpoBKa ciusHueM. bbIcTpas cOpTHpOBKa MaccuBa
(amroputm QuickSort). JIBOMUHBIN TOMCK B OTCOPTUPOBAHHOM MacCHBE.

JIByMepHbIe MacCUBBI (MAaTpPUILbl). AITOPUTMBI 00paOOTKHU ABYMEPHBIX MACCUBOB: 3aI10JIHEHHE
JBYMEPHOTO 4YMCJIOBOIO MacCHBa IIO 3aJaHHBIM IpaBUJIaM, IIOMCK DJIEMEHTa B JIBYMEPHOM
MacCHB€, BBIUMCIIEHUE MakCUMyMa (MHUHHUMYMa) U CyMMBbI 3JIEMEHTOB JBYMEPHOI'O MacCHBa,
[IEPECTaHOBKA CTPOK U CTOJIOLI0B ABYMEPHOI'O MacCHUBA.

4. UndopmaiinoHHbIe TEXHOIOTHUH.

TexcroBeiii mponeccop. PenaktupoBanune u ¢dopmarupoBanue. IIposepka opdorpadum u
rpamMMaTuku. CpecTBa OMCKa U aBTO3aMEHBI B TEKCTOBOM Ipolieccope. Mcnonb3oBanue cTuieil.
CTpyKTypHpOBaHHbIE TEKCTOBBIE JHOKYMEHThl. CHOCKH, oriaBieHue. KosuiektuBHas pabora c
JNOKyMeHTaMu. HCTpyMEHTBI peLieH3UpPOBaHus B TEKCTOBBIX Iporeccopax. O6nauHble CEPBUCHL.
HenoBas mnepenucka. Pedepar. I[lpaBuna nuTHpoBaHHMS MCTOYHMKOB M odopMieHus
6ubmmorpaduueckux ccputok. OpopmiieHHe CIUCKa JINTepaTypbl. 3HAKOMCTBO C KOMIIBIOTEPHON
BEPCTKOM TekcTa. TexHMUeckue cpeicTBa BBoJa TekcTa. Crenmanu3supoBaHHBIE CpPEICTBA
peAAKTUPOBAHUS MAaTEMATUYECKUX TEKCTOB.

AHanu3 naHHbiX. OCHOBHBIE 3a/layMl aHajIW3a JIaHHBIX: MPOTHO3MPOBAHUE, KJIACCU(pUKALINS,
KJIacTepu3alus, aHaIn3 OTKIOHeHuH. [locnenoBaTenbHOCTh pellleHUs 3ajad aHalu3a JaHHBIX:
cOOp MEpBUYHBIX JaHHBIX, OUYMCTKA M OIIEHKAa KauecTBa JIaHHBIX, BBIOOp W/WIM MOCTPOEHUE
MoJeNu, NpeoOpa3oBaHUE MAAHHBIX, BU3yalM3allMsl JaHHBIX, HMHTEPIpETalHs pe3yiIbTaToB.
[TporpaMMHBIE CpeICTBAa W HMHTEPHET-CEPBUCHI Uil 0O0pabOTKM W TNPEACTaBIECHUS JaHHBIX.
Bbonbime nanneie. Mammnaaoe oOyueHue. Mumennekmyanvhviili GHAIU3 OaGHHbBIX.

AHalu3 JaHHBIX C IOMOINBIO 3JEKTPOHHBIX Talnui. BbluncieHue cymmbl, CpeaHero
apudMeTHYeCcKoro, HauOoJblIero (HAUMEHBIIEro) 3HA4YEHUs Juana3oHa. BeruucieHue
Kod(uIMeHTa KOpPPEeIsuu JBYX psIoB AaHHBbIX. llocTpoeHue cronOuaThiX, JMHEHYAThIX U
KpyroBeix auarpamm. [loctpoenue rpadukoB pynkuuid. [lonbop nuHMM TpeHaa, pelieHne 3a1a4d
MPOrHO3UPOBAHUS.

YucneHHoe pelieHre ypaBHEHUH ¢ TOMOIIbIo 1o10opa napamerpa. OnTUMH3AIMS KaK TOMCK
HAWJTYYIlero penieHus: B 3aJaHHbIX ycioBusX. LleneBast QyHkius, orpannyenus. JIokanbHbele U
r7100aNnbHBIE MUHMMYMBI 1I€JeBOM (QyHKUUH. PemieHue 3agad ONTUMM3ALUMU C HOMOIIBIO
AIIEKTPOHHBIX TAOJHII.

Coneprxanne oOyuenus B 11 kiacce.
1. TeopeTnueckre OCHOBBI HHPOPMATHKH.
Teopernueckue NOAXOJbI K OLEHKE KOJIMYecTBA HMHPOpMAIUH. 3aKOH aJAUTHUBHOCTH



uHpopmaruu. Popmyna Xapriau. Madopmarus u BepostHOocTh. Dopmyra [1lenHoHAa.

Anroputmbl cxaTtus naHHbIX. AnroputM RLE. Anroputm Xaddmana. Anroputm LZW.
ANTOPUTMBI CKaTHsl JAHHBIX C TOTEPSAMH. YMEHbIICHHE TIyOWHBI KOIMPOBAHUS IBETA.
OcHosHble uzaen anroputmos cxatus JPEG, MP3.

CKOpOCTbh Iiepe1ayn JAHHBIX. 3aBUCUMOCTh BPEMEHU Nepeadn 0T HHPOPMALMOHHOTO 00BhEMa
JAHHBIX M XapaKTEPUCTUK KaHala CBs3U. [IpuynHBI BO3HUKHOBEHMs OIIMOOK HpU Iepenade
nanHbix. Koppl, mo3Bosstoniye oOHapyXUBaTh M HCHPABIATH OLIMOKH, BO3HUKAIOIIKME MpPU
nepenaue gaHHbIX. Paccrosnume Xommunra. KomupoBanue c mnoBropeHueM OutoB. Kopbl
X3MMMHTA.

Cucrembl. KOMIIOHEHTHI cUCTEMBI U MX B3auMojeicTBre. CucreMHblid 3G dekT. YpapieHue
Kak nH(pOopMaMOHHbIH mporecc. OOpaTHas CBsI3b.

Mopnenn u MmoaenupoBanue. Llens monenupoBanus. COOTBETCTBUE MOJEIN MOJAEIUPYEMOMY
00BEKTY WUJIM MpOIIECCy, LIETU MOJeInpoBaHusl. Popmann3anys NPUKIaAHbIX 3aa4.

[IpencraBienue pe3ynbTaToB MOJICIUPOBAHUS B BUE, YAOOHOM ISl BOCIIPUSTHS YETOBEKOM.
I'padpuaeckoe npeacraBiaeHrue JaHHBIX (CXEMBbI, TAOIUIIBI, TPA(QUKH).

I'padbl. OcHoBHble moOHATUA. Buasl rpadoB. Omnucanue rpadoB ¢ MOMOIIBI MAaTPHIL
CMEXHOCTH, BECOBBIX MAaTpHll, CIIMCKOB CMEXHOCTU. PelleHue aaropuTMUYecKux 3ajaad,
CBSI3aHHBIX C aHAIM30M TpadoB (MOCTPOECHUE ONTUMAIBLHOTO IYTH MEXAY BepiimHamu rpada,
ONpe/e/ieHue KOJMYECTBA PpA3JIMYHBIX MyTeH MeXAy BEpLUIMHAMH OPUEHTHUPOBAHHOTO
AIUKIIMYeCcKoro rpada).

JepeBbsi. bunaproe nmepeBo. JlepeBwsi moucka. CriocoOsl o0xoma aepesa. [IpeacraBinenue
apuMeTHUUeCKUX BBIPAKEHUN B BHUAE JepeBa. JIMCKpeTHbIE WIpbl ABYX UIPOKOB C IOJTHON
unpopmanueit. Iloctpoenue pepeBa mepebopa BapuUaHTOB, OMHCAHME CTPATETUU UIPHI B
TabnnyHON (hopme. BBIMTPHILITHBIC U MPOUTPHILIHBIC TO3UIHH. BHIUTPHILIHBIE CTPATErHH.

CpenctBa UCKYCCTBEHHOrO MHTeIIeKTa. CepBHCHl MAIIMHHOIO IEPEBO/A M PaCHO3HABAHUS
ycTHOM peun. KornuTtuBHble cepBUCH. MneHTHUKAIM 1 TOUCK N300pakeHHi, pacrio3HaBaHUe
mun. CamooOyuyaronuecs: cucTeMbl. VCKYCCTBEHHBIM HMHTEIUIEKT B KOMIIBIOTEPHBIX HIpax.
Hcnonp30BaHnEe METO/I0B HCKYCCTBEHHOTO MHTEIIJIEKTA B 00yyaronux cucreMax. Mcnons3oBanue
METOJIOB HMCKYCCTBEHHOTO HHTEIUIEKTa B poOoToTexHuke. MHTepHeT Bemiel. IlepcnexTuBbl
Pa3BUTHSI KOMITBIOTEPHBIX UHTEIJUIEKTYalIbHbIX cucTeM. HelipoHHble ceTu.

2. AATOpUTMBI U TPOTrPaMMUPOBAHHUE.

Qopmann3anys MOHATHS anroputMa. MamumHa TrelopuHra Kak yHUBEpcalbHas MOJEIb
BblyKciieHui. Tesuc Yépua—TrropuHra.

OneHka CIOXXHOCTH BbIYMCICHUH. Bpems pa®oTbl M 00BEM HCIONB3YeMOM MaMATH, UX
3aBUCHUMOCTh OT pa3Mepa HUCXOJHBIX JaHHbIX. OIeHKa AacHUMITOTHYECKON CIOXKHOCTU
ITOPUTMOB. ANTOPUTMBI MOJUHOMHANIBHOU cioxHOCTU. [lepeGopHbie anroputmsl. IIpumepst
Pa3IMYHBIX AITOPUTMOB PEIICHUS OJHOM 337au, KOTOPbIE UMEIOT Pa3INYHYIO CIOKHOCTb.

[Torck mpOCTHIX YKCEN B 3a/IaHHOM JAMAIa30He C MOMOLIBIO aJITOPUTMA «PEIIeTO DpaTocheHar.

MHoropa3ps/Hble LeJble YUCIa, 3a/1a41 JITUHHON apu(pMETUKH.

CrnoBapu (accolmaTUBHBIE MAaCCUBBI, 0TOOpaXkeHus ). Xami-Tadiauubl. [loctpoenue andaButHo-
YaCTOTHOIO CJIOBAps JIs 33JaHHOTO TEKCTa.

Crexu. AHanu3 NpaBUIBHOCTH CKOOOYHOTO BBIpaXKEHMS. BbluncieHue apupmMeTndeckoro
BBIPKEHMSI, 3aITMCAHHOTO B TOCTHUKCHOU popme.

Ouepenu. Vcnonb30Banue ouepenu Al BpEMEHHOIO XpaHEHUs JaHHbIX.

Anroputmbl Ha rpadax. [locTpoeHne MUHUMAIBHOTO OCTOBHOTO JE€peBa B3BEIIEHHOTO
CBSA3HOIO HEOPHUEHTUPOBAHHOro rpada. KomnuecTBo pa3nuyHbIX MyTed MEXIy BepIIMHAMHU



OPUEHTHPOBAHHOTO allUKJIMYECKOro rpada. Anroputm J{eUKCTphl.

JepeBbst. Peanusanust aepeBa ¢ MOMOILBIO CCBUIOYHBIX CTPYKTYp. JBomuHble (OMHApHBIE)
nepeBbsi. IlocTpoenue nepeBa Ui 3aJaHHOTO apU(pMETUYECKOrO BbIpakeHUs. PexkypcuBHBIC
anropuTMel 00xona aepesa. Mcnonabs3oBanue creka U ouepenu g 00xoa Aepesa.

JluHamuueckoe NOpPOrpaMMUPOBAHHME KaK METOJl pEIIeHUs 3aJad C COXpPaHEHHEM
MPOMEKYTOUHBIX  PE3YJbTATOB.  3aJayd, pellaeMble C MOMOLIBID  JUHAMHUYECKOIO
POrPaMMUPOBAHUS: BBIYMCICHUE PEKYPCUBHBIX (DYHKLHN, MOACYET KOJIMYECTBA BapHUAHTOB,
3a/1a4yd ONTHUMU3ALINH.

[Tonsitue 00 O0OBEKTHO-OPHUEHTUPOBAHHOM MporpamMmupoBaHuu. OOBEKTHI U  KJIACCHI.
CoiicTBa u MeTo/1bI 00beKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHanu3. Pa3paboTka nmporpamm Ha
OCHOBE 00BEKTHO-OPHEHTUPOBAHHOTO 1101X0a. VIHKanCynauus, Haciae0BaHue, MoJIuMoppu3M.

Cpenbl  ObIcTpoit pa3paboTku mporpamm. lIpoexkTupoBanue uHTEpdeiica MOIb30BATEIIS.
Vcnonp30BaHue TOTOBBIX YIPABISIEMBIX 3JIEMEHTOB [ TOCTPOSHHsI HHTepdeiica.

00630p s3bIKOB TTporpamMmmupoBanus. [lonsTue o mapaaurmax NporpaMMHUPOBAHHUS.

3. NudopManimoHHbIE TEXHOIOTUU

OTanbl KOMIbIOTEPHO-MATEMAaTHYECKOTO0 MOJEIMPOBAHUA: MMOCTAHOBKA 3a7auu, pa3pabdoTka
MOJIECNIA, TECTUPOBAHUE MOJEIHM, KOMIBIOTEPHBIA JKCIEPUMEHT, AaHAJIU3 pPE3yJbTaToOB
MOJIETTUPOBAHUSI.

Juckperuzanusi 1Npd  MaTeMaTHYECKOM  MOJICIMPOBAaHUM  HEMPEPBIBHBIX  IPOLIECCOB.
MopenupoBanue ABWXKEHUS. MoJeaupoBaHre OHOJIOTHYECKUX CHUCTEM. MaTremaTu4ecKue
MOJIEJH B 9KOHOMHKE. BrIuuciurenbHble 3KCIEPUMEHTHI ¢ MOJIETSIMHU.

OO6paboTka pe3yabTaToOB dKCIepuMeHTa. MeTo ] HauMeHbIINUX KBaapaToB. OlIeHKa YHCIOBBIX
napaMeTpoB MOJAETUPYEMBbIX OOBEKTOB M TMpoleccoB. BoccraHoBieHHWE 3aBHUCHUMOCTEH IO
pe3ynbTaTam 3KCIEPUMEHTA.

Beposaraoctasie mogenu. Meroast MonTe-Kapio. MmuTtanonHoe MoaenupoBanue. CUCTEMBI
MaccoBOTO 00CITY)KHBaHUS.

Tabnuunble (pensuuoHHbIE) Oa3bl JNaHHBIX. Tabnuna — TMpeacTaBiIeHUE CBEACHUH 00
OJHOTHIHBIX OoOBbekTax. Ilone, 3ammceh. Kimrou Tabmmipel. PaGoTa ¢ roroBoif 0a3o0i JaHHBIX.
3anonHeHue 6a3bl NaHHBIX. [lonck, copTupoBKa M (QUIbTpalMsl TaHHBIX. 3alIPOChl Ha BBIOOPKY
JAHHBIX. 3aIpOCHl ¢ TapaMeTpaMy. Beraucisemsbie 1o B 3apocax.

MHuorotabnuunbie 0a3bl JaHHBIX. THMBI CBs3e Mexay Tabnunamu. BHemHui Kirou.
LlenocTHOCTB 6a3bl TaHHBIX. 3aIIPOCHI K MHOTOTa0IMYHBIM 0a3aM 1aHHBIX.

WNHurepHeT-nipuiiokeHus. [onsaTHe 0 cepBepHOM M KIMEHTCKOW 4YacTAX canWTa. TexXHOJIOrus
«KIIUEHT — cepBep», e€ 1ocToMHcTBa U HegocTaTku. OcHOBBI A3bika HTML 1 kackagHbIX TabmuI
ctuneit (CSS). Cuenapuu Ha s3bike JavaScript. @opmel Ha BeO-cTpaHuIIe.

Pazmernenune BeO-caiiToB. Ycmyra XxocTuHra. 3arpy3ka (aiyioB Ha CaiT.

BBon wn300pakeHu € HMCHOJIB30BAaHUEM pPA3IMUHBIX IUPPOBBIX YCTPOHUCTB (LHU(PPOBBIX
¢doToannapaToB U MHKPOCKOIIOB, BUIEOKaMEp, CKAHEPOB U JIPYTHX YCTPOMCTB). I'paduueckuii
penakrop. Paspemenue. Kagpuposanue. Mcnpasnenue nepcnektussl. [ ucrorpamma. Koppeknus
ypoBHeH, koppekuus IBera. OOeciBeunBaHHE LBETHBIX H300paxkeHuil. Peryms. Pabota ¢
obnactsamMu. OUIBTPEI.

Mmuorocnoitasle  u3zoOpaxkenus. TexcroBble cion. Macka cios. Kananel. CoxpaHeHue
BhIZIcIeHHOW oOmactu. [loaroroBka wimmocTparuii  aisi  BeO-callTOB.  AHHUMHUPOBAHHBIC
M300paxeHus.

Bekropnast rpaduka. IlpumutuBbl. M3mMeHnenue mopsaka dieMeHTOB. BripaBHHBaHUE,
pacnpenenenne. ['pynnupoBka. Kpusbeie. @opmaTbl BEKTOPHBIX PHUCYHKOB. Vcmosb3oBaHue



KOHTYpOB. BekTopu3arys pacTpoBBIX H300paKEHUH.

[TpyHUMIIBI TIOCTPOEHUS U PEAAKTUPOBAHUS TPEXMEPHBbIX Moaeneil. CeTouHble MOJEIH.
Martepuansl. MoaenupoBaHue HCTOUHUKOB ocBeleHus. Kamepsl. A qautuBHble TexHoaoruu (3D-
npuHTepsl). [loHATHE O BUPTYanbHON PEaIbHOCTU U IOIOJHEHHON PEAIbHOCTH.

2. Ilnanupyembie pe3ysbTaThbl

JIMYHOCTHBIE ~ pe3yNbTaThl OTPAXAKT TOTOBHOCTh M CHOCOOHOCTh  OOYYaroIIuXcs
PYKOBOJICTBOBAThCS C(HOPMUPOBAHHO!N BHYTPEHHEH MO3UITUEH JIMYHOCTH, CHCTEMOHN IIEHHOCTHBIX
OpPUCHTAIMI, TO3UTHBHBIX BHYTPECHHHX YOCKICHHW, COOTBETCTBYIOIIUX TPaIUIIMOHHBIM
IEHHOCTSIM POCCUHCKOTO OOIIECTBa, PACIIUPEHUE KU3HECHHOTO OIBITA M OIBITA JESITEILHOCTH B
mporecce  peajnu3ald  CPeACTBAMH  Y4eOHOTO  MpeaMeTa  OCHOBHBIX — HalpaBJICHUU
BOCTIUTATEILHOU JESATCIILHOCTH.

B pesynbrare u3yueHus WHPOPMATUKH Ha YPOBHE CpeIHEro oO0mero oOpa3oBaHUs Y
oOyuJaromerocst 0yayT chOpMHUPOBAHBI CIICAYIONINE JIMYHOCTHEIC PE3YIIbTATHI:

1) rpaKAaHCKOTO BOCITUTAHUSI:

OCO3HAHME CBOMX KOHCTHTYIIMOHHBIX IIpaB M OO0S3aHHOCTCH, YBaKEHHE 3aKOHA W
NPaBOMOPSIJIKA, COOJIOJACHUE OCHOBOIMOJAralOIUX HOPM HWHGOPMAIIMOHHOTO TIpaBa U
nH(pOpMaIMOHHOM 0€301MacCHOCTH;

TOTOBHOCTh TPOTHBOCTOSTH HJICOJOTHUU OKCTPEMH3Ma, HAI[MOHAIU3Ma, KceHOohoOouH,
JUCKPUMHUHAIIMA TI0 COIHMAIBHBIM, PEIUTHO3HBIM, PACOBBIM, HAIMOHAIBHBIM TIPU3HAKAM B
BUPTYAIBHOM IIPOCTPAHCTBE;

2) MaTPUOTUIECKOTO BOCTTUTAHHUS

[ICHHOCTHOE OTHOIIICHUE K HCTOPHYECKOMY HACJICIHI0, JOCTHXKeHUusM Poccun B Hayke,
UCKYCCTBE, TEXHOJIOTHSIX, IMOHUMaHHe 3HadeHWs WHOOPMATUKM KaK HAyKH B IKHU3HU
COBPEMEHHOT0 00IIIeCTBa;

3) AyXOBHO-HPABCTBEHHOT'O BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHYECKOTO ITOBEICHHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAI[UIO W MPUHUMATh OCO3HAHHBIC PEHICHUS, OPUCHTHPYSICH Ha
MOpaTbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH, B TOM YHUCJIC B C€TH VIHTEpHET;

4) 5CTEeTHYECKOTO BOCITUTAHUS:

ACTETHUYECKOE OTHOIICHHUE K MUPY, BKITIOUYAs 3CTETUKY HAYIHOTO M TEXHUYECKOTO TBOPUECTBA;

CIIOCOOHOCTh BOCIIPHUHHMATH PA3IUYHBbIE BUABl MCKYCCTBA, B TOM YHCIIE OCHOBaHHOTO Ha
MCIIOJIb30BaHUU MH(POPMAITMOHHBIX TEXHOJIOTHIA;

5) ¢hu3HYecKoro BOCIUTAHUSA:

c(hOpMHUPOBAHHOCTH 3JOPOBOTO U O€30MaCHOTO 00pa3a KU3HU, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3JIOPOBBIO, B TOM YHCJIE€ 3a CUET COONIOZCHUSI TpeOOoBaHUN O€30MacHOM SKCILTyaTaIluu
CpeaCcTB MHPOPMAITUOHHBIX 1 KOMMYHHUKAIIHOHHBIX TEXHOJIOTHI;

6) TPyIOBOTO BOCIIUTAHHS:

TOTOBHOCTh K QKTHUBHOW JEATCIILHOCTH TEXHOJOTHYECKOW W COIHMAIbHOW HAIPaBIICHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATh, TUTAHUPOBATH U CAMOCTOSITENILHO BBITIOIHATH TAKYIO JIESTEIbHOCTH;

uHTepec K cdepam mpodeccHoHATBbHON AEeSITEeNbHOCTH, CBSI3aHHBIM C WH(GOPMATHUKOM,
MpPOrpaMMUPOBaHUEM U MH(YOPMAIMOHHBIMH TEXHOJOTHSMH, OCHOBAHHBIMHU HA JOCTHXKEHHUSX
Hayk WHGOPMATUKU M HAYYHO-TEXHHUYECKOTO IMPOrpecca, YMEHHE COBEpIIaTh OCO3HAHHBIN
BBIOOp Oymyiei mpodeccruu U pealin30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIJIaHBI,

TOTOBHOCTB M CIIOCOOHOCTH K 00pPa30BaHMIO M CaMOOOPa30BAHMIO Ha IPOTSKCHUH BCEH KHU3HU;



7) SKOJIOTIYECKOT'0 BOCITUTAHUS

OCO3HAaHHE TI00ATHHOTO XapaKTepa AKOJIOTHUYECKUX MPOOJIEeM U IMyTeH WX PEIICHHUs, B TOM
qrclie ¢ YIE6TOM BO3MOXKHOCTEH HH(OPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUI;

8) IEHHOCTU HAYyYHOTO MTO3HAHUS:

c(hOpPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH, JOCTHOKCHUSAM HAy4YHO-TEXHUYECKOIO IMporpecca W OOIINECTBEHHOW MPAKTHUKH, 3a CUET
NMOHMMAHUS PO  MH(POPMAIMOHHBIX  PECypcoB, HWH(GOPMAIMOHHBIX  IPOIIECCOB U
WH(OPMAIMOHHBIX TEXHOJIOTHH B YCIOBUSAX HUGPOBOH TpaHchOpMalMd MHOTHX chep KU3HU
COBPEMEHHOT0 00IIEeCTBa;

OCO3HAHHE IICHHOCTU HAYYHOH [EATEIhbHOCTH, TOTOBHOCTH OCYIICCTBISATH MPOSKTHYIO H
HCCJICIOBATEILCKYIO ACSITEIbHOCTh MHINBUAYAIBHO U B TPYIITIE.

B mporiecce qocTHkEHUS TUYHOCTHBIX PE3YIbTATOB OCBOCHUS MPOTPAMMBbI TI0 UHPOPMATHKE Y
OOydJaloIUXCsl ~ COBEPIICHCTBYETCS  OMOLMOHAIBHBIA  WHTEIUICKT,  MPENoJararomiui
c(hOpMHUPOBAHHOCTH:

CaMOperyJIMPOBaHUs, BKIIFOUAIOIIET0 CAMOKOHTPOJIb, YMEHUE TPUHUMATh OTBETCTBEHHOCTD 32
CBOE IOBEJICHHE, CIIOCOOHOCTh aJIalITUPOBATHCS K SMOIMOHAIBHBIM M3MCHEHHSM U IPOSBIIATH
TUOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMM, BKJIIOYAMOIICH CTpPEeMJICHHE K OCTIDKEHUIO IEIH W YCIeXy,
ONITHMH3M, HHUITMATUBHOCTh, YMEHHUE JICHCTBOBATh, ICXO/IS U3 CBOMX BO3MOXKHOCTEH;

OMIATHH, BKJIIOYAMOIICH CIIOCOOHOCTh IMOHUMATh 3MOIMOHAILHOE COCTOSIHHE JIPYTHX,
VUUTHIBATh €r0 TIPH OCYIISCTBICHHM KOMMYHHUKAIIUU, CIIOCOOHOCTh K COYYBCTBUIO U
COIEePESIKUBAHHMIO;

COLIMAIbHBIX HABBIKOB, BKJIFOYAIOIIUX CIIOCOOHOCTh BBICTPAMBATh OTHOILICHHS C JPYTHMH
JIHOJIbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3pelnaTh KOH(IUKTHI.

B pesynpraTe wu3ydeHus HHPOPMATHKHM HAa YpOBHE cpeaHero oOimero oOpa3oBaHHs Yy
oOyuaromerocss OynyT chOpMUPOBAHBI MeETalmpeaMETHbIE pE3yNbTaThl, OTPAKEHHBIE B
VHHUBEPCATHHBIX YUYCOHBIX JEHCTBUSAX, @ UMEHHO — IO3HABATEIbHBIC YHUBEPCALHBIC yUeOHBIC
JNEHCTBUS, KOMMYHHKATHBHBIC  YHUBEpPCAJIbHBIC  yUeOHBIC  JICHCTBUSA,  PETYJISITHBHBIC
YHHUBEpCaTbHBIC yUeOHBIC JICUCTBUS, COBMECTHAS JCATCIILHOCTD.

OBnajiecHNe YHUBEPCATBHBIMU TIO3HABATEILHBIMH JICHCTBHUSIMHU:

1) 6Ga3oBbIC JIOTHYECKUE ACHCTBUS:

CaMOCTOSITeNNbHO (OPMYITUPOBATh U aKTyaJU3UpOBaTh MpoOJieMy, paccMaTpuBaTh e€
BCECTOPOHHE;

yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK WM OCHOBAHHS JJISl CpaBHEHUS, KIACCHU(PUKAIIUU U
00001IeHHS;

OTIPEICIIATH TSN e TSIIbHOCTH, 33]IaBaTh MapaMeTPhl M KPUTEPUH UX JIOCTHIKCHUS,

BBISBJISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHS B PACCMATPHUBACMBIX SIBICHHSIX

pa3pabaTeIBaTh IUIaH PEHICHUS MPOOJIEeMbI ¢ YIETOM aHAIN3a UMEIOIINXCS MaTePUATBHBIX U
HeMaTepUaTbHBIX PECYpPCOB;

BHOCHTh KOPPEKTUBHI B JESATEIBHOCTh, OILICHWBATH COOTBETCTBHE pE3YJIHTATOB LEJSIM,
OIICHUBATh PUCKU TOCIEACTBUN JESATENbHOCTH;

KOOPJIMHHUPOBATh M BBHIMOJHATH pabOTy B YCIOBHSIX pPEaTbHOr0, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHUS;

pa3BUBATh KPEaTUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIeM.

2) 6a30BbBIC UCCIIENOBATEIbCKUE ACHCTBUSA:

BJIQJICTh HABBIKAMHU Yy4YeOHO-UCCIICJIOBATEIBLCKON M TMPOCKTHOW JCSITEILHOCTH, HABBIKAMHU



paspenieHust mpoodJieM, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TIOMCKY METOJ/IOB
peLIeHHs TPAKTUYECKHUX 33124, TPUMEHEHHIO Pa3IMYHbIX METOAOB IIO3HAHUS;

OCYILIECTBIISITh PA3IUYHBIC BHUJIBI JIEATEIBHOCTH IO MOJYYEHHIO HOBOTO 3HAHUA, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YYCOHBIX CHUTYallUsiX, B TOM
YHCIIe IPU CO3/IaHUH YUEOHBIX U COIIMATIBHBIX IPOCKTOB;

(GbopMHpOBAaTh HAYYHBIA THIT MBIIUICHHS, BIaJCTh HAYYHOH TEPMHUHOJIOTHEH, KIIFOUCBBIMHU
MOHATUSIMH U METOAMU;

CTaBUTh W (POPMYIUPOBATh COOCTBEHHBIC 33aJaud B 00pa30BATEIbHON JACATENBHOCTH W
YKU3HCHHBIX CHTYaIlUsX;

BBISIBJISITH IPUYMHHO-CIICACTBCHHBIE CBSI3U M aKTYaJIHM3UPOBATh 33]a4y, BBIIBUTATh THIIOTE3Y
e pemieHus, HAXOJUTh AapryMEHTHl Ul JOKa3aTelbCTBA CBOMX YTBEPXKACHUH, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

aHAJIM3UPOBAThH MTOJyYCHHBIE B XO/I€ PELICHUS 33/1a4H PE3YIIbTaThl, KPUTUUECKU OLEHUBATH UX
JIOCTOBEPHOCTb, TPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBHSIX;

JIaBaTh OIICHKY HOBBIM CUTYAIIUsSIM, OLIEHHUBATh IPUOOPETEHHBIN OIIBIT;

OCYILECTBIISATh IICJICHANIPABIICHHBI TOUCK IIEpEeHOCa CPEICTB W CIIOCOOOB JICHCTBHS B
PO ECCUOHATILHYIO CPELY;

YMETh [IEPEHOCUTH 3HAHUS B MO3HABATEIIHHYIO U MPAKTHYECKYIO 00JIACTH KU3HEACATEITBbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC UJICH, TIPEJIaraTh OPUTHHAIBHBIC TTOIXO0/IbI U PEIICHHMSI, CTABUTH MTPOOJIEMBI
¥ 331241, JONYCKAIOIINE ATbTEPHATUBHBIC PEIICHUSI.

3) pabota ¢ uHpOpMaITUEii:

BJIJICTh HABBIKAMHU MOJYYCHUS HHPOPMAIIUN U3 KCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSTEILHO
OCYILECTBIISATh TIOUCK, aHAJIHM3, CUCTEMATU3AIMI0 U WHTEPIPETAIMI0 MUH(GOPMAIIMUA Pa3THYHBIX
BUJIOB U (hOpM MpeCcTaBICHUS;

CO3/aBaTh TEKCTHl B Pa3MUYHBIX (opMaTax ¢ yuéTOM HazHayeHHs WH(GOpMAIMU U IIeNIeBOI
ayJIUTOpPUH, BBIOMPAsi ONTHMAIBHYIO (POPMY IPEICTABICHUS M BU3YyalIN3allNH;

OLICHUBATh JJOCTOBEPHOCTH, JICTHTUMHOCTh HH(MOpMAIMH, €€ COOTBETCTBHE IPABOBHIM U
MOpPaJIbHO-ITHYECKIM HOpMaM;

UCIIOJIb30BaTh CPEJICTBA MH(POPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B PEIICHUU
KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX M OpPTaHU3AIMOHHBIX 33Ja4 C COONIOACHHEM TpeOoBaHU
OPrOHOMUKHU, TEXHUKU O€30MaCHOCTU, TUTHEHBI, PECYPCOCOEPEKEHHS, MTPABOBBIX M ATHUECKHUX
HOPM, HOpM MH(OpPMAIIMOHHON 0€30I1acCHOCTH;

BJIa/IETh HABBIKAMHU PACIIO3HABAHUS U 3aIIUTHI HH(GOpMaIUU, HH(HOPMAIIMOHHON 0€30MaCHOCTH
JMYHOCTH.

OBnajicHre YHUBEPCATHbHBIMA KOMMYHUKATHBHBIMU JICHCTBHSIMH :

1) oOuienue:

OCYIIECTBIISITh KOMMYHHKAIIUN BO BCeX cepax KU3HHU;

pacrio3HaBaTh HeBepOallbHBIC CPEACTBA OOIICHUS, TOHUMATh 3HAUYEHHE COIMATbHBIX 3HAKOB,
pacmo3HaBaTh MPEANOCHIIKYA KOHMIUKTHBIX CUTYAIlH U CMSATYATh KOH(IUKTHI;

BIIQJIETh PA3JIMYHBIMH CIIOCOOAMU OOIICHHS W B3aUMOJCHCTBHUS, apTyMEHTUPOBAHHO BECTH
JTUAJIOT, YMETh CMSTYaTh KOH(MIMKTHBIC CUTYaIUH;

pa3BEPHYTO U JJOTUYHO U3JaraTh CBOIO TOUKY 3PEHUS C UCIIOIh30BAHHEM S3BIKOBBIX CPEJICTB.

2) cOBMeCTHas JAesTebHOCTD:
MMOHUMATh U UCIOJI30BaTh MIPEUMYIIECTBA KOMAHHOW U WHIUBHUIYAIBHOU PaOOTHI;



BbIOMpaTh TEMaTUKy U METOJbI COBMECTHBIX NEHCTBUH C yd4y€TOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)kJIOT0 UJ€Ha KOJUIEKTHBA,

IPUHUMATH 1I€JIM COBMECTHOM JESTENbHOCTH, OPraHU30BbIBAaTh U KOOPAMHUPOBATH JAEHCTBUS
[0 MX JOCTHXKCHMIO: COCTAaBJIATh IUIAH JACUCTBUM, pPACIPENENSATh POIM C YYETOM MHEHUH
YYaCTHUKOB, OOCYXKIATh PE3yJIbTaThl COBMECTHOU PabOTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJAa U KAXKJAOTO YYaCTHHKA KOMAaHJbl B OOIIMN pe3yabTaT 1Mo
pa3paboTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBBIE IPOEKTHI, OLEHUBAaTh HJEH C IO3ULUU HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIIATh IO3UTUBHOE CTPATErMUECKOE IMOBEEHUE B PA3JIMUHBIX CUTYALUSAX, IPOSBIATH
TBOPUYECTBO U BOOOpaKEHUE, OBITh NHUITUATHBHBIM.

OBnafieHue yHUBEPCAIbHBIMU PETYISATUBHBIMU JEHCTBUSMMU:

1) camoopranu3zanus:

CaMOCTOSITENIbHO OCYIIECTBIISITh [MO3HABATENbHYIO JESITENbHOCTb, BBISBISATH MPOOJIEMBI,
CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 3a7aud B O0Opa30BaTENbHON JAESITENBHOCTH U
JKU3HEHHBIX CUTYaLHSIX;

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH pEIICHUs MpoOJeMbl C y4ETOM HMEIOUIUXCS PECypCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEIIOUYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacmUpATh paMKH y4eOHOT0 MPEMETa Ha OCHOBE JIMYHBIX IPEIIOYTEHHUIH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHE;

OLICHUBATh MIPUOOPETEHHBIN OTIBIT;

CrocoOcTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO IIUPOKON SPYAMUIIMHU B Pa3HBIX 00IACTAX
3HAHUU, TOCTOSIHHO MOBBIIIATH CBOM 00Pa30BaTENbHBIN U KYJIBTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb!

JaBaTh OLICHKY HOBBIM CHUTYallUsiM, BHOCHUTb KOPPEKTHUBBI B JAESTEIbHOCTb, OLEHUBATh
COOTBETCTBUE PE3YNIbTATOB LEJISIM;

BJIa/IETh HABBIKAMHU O3HABATEIbHON pe(IeKCUU KaK OCO3HAHHUS COBEPILIAEMBIX NEHCTBUI U
MBICIIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAaHMMH, MCMOJIb30BATh MPUEMBI peduieKcuu
JUISl OLIEHKU CUTYalllH, BBIOOPA BEPHOTO pellIeHMS;

OLICHMBATh PUCKU M CBOEBPEMEHHO IPUHUMATD PELIEHUS 110 UX CHUKEHHUIO;

IIPUHUMATh MOTHUBBI M apIYMEHTBI APYTUX IPU aHAJIN3€ PE3YJIBTATOB EATEIBHOCTH.

3) npuHATHA ce0sl U IPYTHX:

NPUHUMATH ce0sl, MOHUMasi CBOM HEIOCTaTKU M IOCTOMHCTBA;

IPUHUMATh MOTHUBBI U apIYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB JAEATEIbHOCTH;

IpU3HaBaTh CBOE MIPABO U MPABO APYTUX HA OIINOKY;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C MO3UIMU APYroro 4eaoBeKa.

[TpeameTHbIe pe3yabTaThl OCBOSHHS IPOTpaMMBbI 10 HH(pOpMaTHKe yriryoa&éHHOro ypoBHs B 10
KJ1acce.

B npomecce wu3ydeHus kypca uUHPOpMaTuku yriyOnéHHoro ypoBHs B 10 kiacce
o0yyaromuMucs OyayT JOCTUTHYTHI CIIEAYIOIINE IPEAMETHBIE PE3yJIbTaThl:

BJIa/ICHUE MTPEJICTABICHUSIMU O POJIU MHGOPMAIIMH U CBA3aHHBIX C HEH MPOLIECCOB B MPUPO/IE,
TEXHUKE U OOIIECTBE, MOHATUSIMU «UHMOpMAIU», «MHPOPMAIIMOHHBINA MPOIIECC), KCUCTEMAY,
«KOMTIOHEHTBI CHUCTEMBI», «CHUCTeMHBIH 3PGdeKT», «MHPOpMalMOHHAS CHUCTEMAy, «CHCTeMa
yIpaBIEHUS»;

BJIaJICHHE METOJaM1 MOMCKa HH(OpMAINK B ceTH VIHTEepHET, yMEHHe KPUTHUYECKHU OLIEHUBATh



MH(pOpMaLNIO, OTY4YEeHHYI0 U3 cetu MHTepHer;

YMEHME XapaKTepU30BaTh OOJIbLINE JaHHbIE, IPUBOIUTH IPUMEPHI HICTOUHUKOB UX IOJTy4EHUS
U HaIpaBJICHUS UCIIOIB30BAHUS, YMEHHE KiIacCCU()UIMPOBATH OCHOBHBIC 33/1a4H aHAIN3A JAHHBIX
(mporHo3upoBaHue, Kiaccu(UKaluUs, KIacTepu3alys, aHajlu3 OTKJIOHEHHIi), TOHUMATh
MOCJIEI0BATEIBHOCTD PEIICHUS 3a/1a4 aHajn3a JaHHBIX: cOOp MEPBHYHBIX JTAHHBIX, OUYUCTKA U
OLIEHKAa KauyecTBa JAaHHBIX, BbIOOp W/WIM NOCTPOCHHE MOJENH, IMpeoOpa3oBaHUE JAHHBIX,
BU3yalM3alys JaHHBIX, MHTEPIPETaLus Pe3yIbTaToB;

IIOHUMaHWE OCHOBHBIX HPHUHIUIIOB YCTPOHCTBA M (YHKIMOHMPOBAHUS COBPEMEHHBIX
CTALIMOHAPHBIX U MOOUJIBHBIX KOMIIBIOTEPOB, TEHACHIUI Pa3BUTHS KOMIIbIOTEPHBIX TEXHOIOIUH;

BJIaJICHNE HaBbIKAMH pabOThl C ONEPAlMOHHBIMH CHCTEMaMH, OCHOBHBIMH BHUIAMHU
IPOTPaMMHOTO OOecTieueHHs I pelieHns y4eOHBIX 3a/1a4 110 BIOPAHHOH CIIeIaTN3aliHg;

HAJIMYKE TPE/ICTABICHUI 0 KOMIIBIOTEPHBIX CETAX U UX POJIM B COBPEMEHHOM MHpE, 0 0a30BbIX
NPUHIUIIAX OPraHU3aluy U (QYHKIIMOHHUPOBAHUS KOMITBIOTEPHBIX ceTel, 00 00ImuX MpUHIUIAX
pa3paboTKu ¥ PyHKIIMOHUPOBAHUS MHTEPHET-IIPUIIOKEHUH;

IOHUMaHHE yrpo3 MHGOPMALMOHHOM 0€30MacCHOCTH, MCIOJIb30BAHUE METO/J0B M CPEICTB
OPOTUBOACHUCTBUS STHM Yrpo3aMm, COOJIOZeHHE Mep O€30MacHOCTH, MPeIOoTBPAILAIOLINX
HE3aKOHHOE paclpOCTPaHEHUE IEPCOHAIBHBIX JaHHBIX, COOJIOAEHUE TPEOOBAaHMNA TEXHHUKH
0€30I1aCHOCTH ¥ TUTHEHBI TIPH padoTe ¢ KOMIBIOTEpAMH M APYTMMH KOMITOHEHTaMH I(ppoBOTrO
OKpY)KEHHsI, TTOHMMAaHHE IPABOBBIX OCHOB HCIIOJIB30BaHUS KOMITBIOTEPHBIX Iporpamm, 0a3
JaHHBIX U paboThl B ceTH MHTEpHET;

NOHMMAHNUE OCHOBHBIX MPUHILIUIIOB TUCKPETU3ALMM PA3IIMYHBIX BUJIOB UH(OpMALIUU, YMEHUE
onpeneniaTb MHGOPMAIMOHHBIH O0BEM TEKCTOBBIX, Ipa)UUYECKUX U 3BYKOBBIX JaHHBIX IMpHU
3aJaHHBIX IapaMeTpax IUCKPETU3alUU, YMEHHE OIPENEIATh CPEIHIO CKOPOCTh Iepenayu
JTAHHBIX, OLIEHUBATh W3MEHEHUE BPEMEHH Iepe/iaul IIPH U3MEHEHUH HH(OPMALIMOHHOTO 00bEMa
JAHHBIX U XapaKTEPUCTHUK KaHaja CBA3H;

YMEHHME UCIIOJIb30BaTh IPU PELICHUH 33]1a4 CBOMCTBA MO3ULMOHHOM 3allMCH YHUCEN, AITOPUTMA
MOCTPOEHHUS 3alUCH 4YMCa B MO3ULMOHHONW CHUCTEME CUMCIEHHS C 3aJlaHHBIM OCHOBaHHEM U
IOCTPOCHMS YHCIa [0 CTPOKE, COAEpIKalled 3aluch JTOr0 4Hciaa B MO3MIIMOHHOM cUCTEME
CUMCIICHUSI C 3aJJaHHBIM OCHOBAaHUEM, YMEHHE BBINOJHATH apu(METHUYECKHE OIepaluu B
MO3UIMOHHBIX CUCTEMAX CUUCIICHMUS;

YMEHHUE BBINOJHATh NPeo0pa3oBaHUsl JIOTHYECKUX BBIPAKEHUH, UCTONb3Ys 3aKOHBI alreopsl
JIOTUKH, YMEHHME CTPOMTH JIOTMYECKOE BBIPDAKEHHWE B IU3IBIOHKTUBHOM M KOHBIOHKTHBHOMU
HOpMaJIbHBIX (popMax 1o 3aJaHHOM TalNMIle MCTUHHOCTH, MCCIEN0BaTh 00JacTh MCTHMHHOCTH
BBICKA3bIBaHUS, COJEP)KAILETO IEPEMEHHBIE, PEIIATh HECIOXKHBIE JIOTMUECKUE YPABHEHMS U
CHUCTEMBI YPaBHEHHU;

MOHMMaHHEe 0a30BBbIX AITOPUTMOB 00pPaOOTKM YUCIIOBOM M TEKCTOBOM MHGpoOpMaiuu (3anuch
yHcesl B MO3WLMOHHONW CHCTEME CUHUCIICHHS, HAXOXKJEHHUE BCEX IMPOCThIX YHCEN B 3aJaHHOM
nuana3zoHe, 00paboTKa MHOTOpPa3psAIHBIX LIENbIX YHCEN, aHaJIN3 CUMBOJIBHBIX CTPOK U APYTHUX),
ITOPUTMOB MTOUCKA U COPTUPOBKHU, YMEHHUE OIPEJIENIATh CI0KHOCTh U3y4aeMbIX B Kypce 6a30BbIX
QITOPUTMOB  (CYMMHpPOBaHHE JJIEMEHTOB MacCHMBa, COPTHUPOBKA MacCuBa, IepeOOpHbIe
QITOPUTMBI, JBOWYHBIA TOUCK) M MPUBOJIUTH INPUMEPHI HECKOJIBKHUX AJITOPUTMOB pa3HOMN
CJIOKHOCTH JIJIsl PELIEHUS OJHON 3aJauH;

BJIa/ICHNE YHUBEPCAIbHBIM SI3BIKOM POTpaMMHUPOBaHUs BbICOKOTr0 ypoBHs (Python, Java, C++,
C#), npeactaBineHUsIMU 0 0a30BbIX TUIIAX JAHHBIX U CTPYKTYpax JaHHBIX, YMEHUE HCIIOIb30BaTh
OCHOBHbIE YIPABJISIOUIME KOHCTPYKIMHM, YMEHHE OCYIIECTBISATh aHalU3 MPeI0KEHHON
IPOrpaMMBbI: ONPEIENATh Pe3ynbTaThl paboThl MPOrpamMMbl MPU 3aJaHHBIX MCXOAHBIX JAAHHBIX,



ONpeNeNATh, NMPU KAaKUX HCXOIHBIX JaHHBIX BO3MOYKHO IOJYYEHHUE YKa3aHHBIX pPE3yJIbTaToB,
BBISBIISITH JJAHHBIE, KOTOPBIE MOTYT MPHUBECTH K OUIMOKE B paboTe MporpaMMsbl, GOpMYIHPOBATh
IPEJIOKEHHS 10 YIYUIIEHUIO IPOrPaMMHOI0 KOAa;

YMEHHME CO3/1aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JOKYMEHTHI U JEMOHCTPAllMOHHBIE
MaTepuaibl C MCIOJIb30BAHUEM BO3MOYKHOCTEH COBPEMEHHBIX IIPOIPAMMHBIX CpPEICTB U
00JIaYHbIX CEPBUCOB;

YMEHHUE MCIIOJIb30BaTh 3JIEKTPOHHbIC TAOJIMIBI JUIl aHAIW3a, NPEACTaBICHUS U 00pabOTKU
JAHHBIX (BKJIIOYas BBIYMCICHHE CYMMBI, CPEIHEro apu(pMeTHYeCKOro, HaumOOJBLIETO U
HaMMEHBIIEro 3HAUCHUH, pellIeHUe YpaBHEHU, BBIOOP ONTHUMAIBHOIO PELICHUs], 10A00p JIUHUU
TPEH/1a, pELICHHE 3a/1a4 IPOTHO3UPOBAHUA).

[IpeameTHbIE pe3yabTaThl OCBOSHHS IPOTPaMMBbI 10 HH(pOpMaTHKe yriryOoa&éHHOTro ypoBHs B 11
KJ1acce.

B mpomecce wu3yuenus kypca uH(popMaTHKH yriayonéHHoro ypoBHs B 11 kiacce
oOyyaromuMucs OyayT JOCTUTHYTHI CIIEAYIOIINE IPEAMETHBIE PE3YJIbTaThl:

YMEHHUE CTPOMTHh HEpPaBHOMEpPHBIE KOJIbl, JOIMYyCKAIOIUEe OJHO3HAYHOE [EKOJIUPOBAHHE
cooOuieHuit (npeuKCHbIe KOJbI), HCIOIb30BATh MPOCTEHIINE KOJbl, KOTOPbIE MO3BOJISIOT
oOHapyKUBaTh U MCIPABIIATH OMIMOKYU MpH Nepefaye JaHHbIX, CTPOUTH KO, 0OecreurBaromuil
HaMMEHBIIYI0 BO3MOXKHYIO CPEIHIOI JUIMHY COOOLICHHs NMPH M3BECTHOM YacTOTE CHMBOJIOB,
HOSICHSITH IPUHIUIIBI PA0OTHI MPOCTHIX AJITOPUTMOB CKAaTHUS JAHHBIX;

YMEHME pelllaTh aJrOPUTMHUYECKHE 3aJauM, CBSA3aHHbIE C aHaIW30M TIpadoB (3amayuu
[IOCTPOCHUS ONTHUMAJIBHOTO IYTH MEXIy BepUIMHaMHM rpada, ONpeIesieHUs KOJIMYecTBa
pasIMYHbIX IMyTeHd MeXJy BEpIIMHAMH OPUEHTHPOBAHHOIO alMKIMYECKOro rpada), yMeHue
UCMOJb30BaTh JIEPEBbsl IPU aHAIW3€ UM IOCTPOCHUU KOJOB M Ui NPEACTaBICHUS
apu(MEeTHYECKUX BBIPAKEHUHN, MPU PELICHUU 33734 IOUCKAa U COPTUPOBKH, YMEHHUE CTPOUTh
JIEpEeBO WIPbl IO 3aJ@aHHOMY allOpPUTMY, pa3padarbiBaTb M OOOCHOBBIBaTh BBIUTPBILIHYIO
CTPATETruIo0 UIPbL;

yMeHHE pa3palaThlBaTh U PEajIM30BBIBATH B BUJE MPOrpamMm 0a30oBbl€ alrOPUTMBI, YMEHUE
MCIIOJIb30BaTh B MpOrpamMmax JaHHbIE PA3IMYHbIX TUIIOB C YUETOM OTPaHUYEHUN Ha TMana3oH UX
BO3MOXKHBIX 3HaYEHHUM, IPUMEHATh NPU PELICHUH 33a]a4 CTPYKTYphl JaHHBIX (CIHCKH, CJIOBApH,
CTEKH, Ouepenu, IEepeBbs), HCIIOJIb30BATh 0a30BbIE OlEpallMM CO CTPYKTYpamMH JaHHBIX,
IPUMEHSATh CTaHJApTHBIE U COOCTBEHHBIE MOANPOrpaMMbl JIJIsi 00paOOTKHM YMCIOBBIX JaHHBIX U
CHUMBOJIBHBIX CTPOK, UCIIOJIb30BaTh MIPU pa3paboTKe mporpaMM OUOINOTEKH MOANPOrpaMM, 3HATh
(YHKLIMOHAJIbHBIE BO3MOXHOCTH HMHCTPYMEHTAJIBHBIX CPEICTB CpeAbl pa3pabOTKH, yMEHue
UCIIOJB30BaTh CpPEACTBA OTIAJKM IPOrpaMM B Cpelde IPOrpPaMMHUPOBAHMS, YMEHHUE
JIOKYMEHTUPOBATh IPOIPaMMBI;

yYMEHHUE CO3/1aBaTh BeO-CTPaHUIIBI;

BJIa/ICHHE OCHOBHBIMHU CBEJCHHSIMH O 0a3ax NaHHBIX, UX CTPYKTYpE, CPEACTBAX CO3JaHHS U
paboThl ¢ HUMH, YMEHUE HCIOIb30BaTh TaOJUUHbIE (PENIALIMOHHBIE) 0a3bl JaHHBIX (COCTABIATH
3arpockl B 0a3ax JaHHBIX, BBIMOJIHATE COPTUPOBKY U MOUCK 3amnuceil B 6a3e TaHHBIX, HAIIOJIHATh
pa3paboTaHHyr0 0a3y JaHHBIX) U CIIPABOYHbIE CUCTEMBI;

YMEHHUE HCII0JIb30BaTh KOMITBIOTEPHO-MAaTEeMAaTHYECKUE MOJENU JJIs aHaju3a OObEKTOB U
nporeccoB: (OpMYyIHpPOBaTh 1L€db MOJECTUPOBAHMS, BBINOJIHATH AaHAIW3 pPE3YJIbTaTOB,
MOJIyUEHHBIX B XOJI€ MOJIEIMPOBAHUS, OIIEHMBATh COOTBETCTBUE MOJEITH MOJACIUPYEMOMY
00BEKTY WUJIH MPOIIeCCy, MPEACTABIATH PE3YIbTaThl MOJCIUPOBAHMS B HATJISITHOM BHJIE;

YMEHHME OpTraHW30BbIBAaTh JHMYHOE HH(GOPMAIMOHHOE IPOCTPAHCTBO C HCIOJIB30BaHUEM
Pa3IMYHBbIX CPEACTB HU(PPOBBIX TEXHOJOTUH, MOHUMaHHUE BO3MOXKHOCTEH LU(POBBIX CEPBHCOB



rOCyIapCTBEHHBIX YCIYT, HU(PPOBBIX 00pa30BaTEIbHBIX CEPBUCOB;

MOHMMAaHUE OCHOBHBIX IMPHUHIMIIOB PabOThI, BO3MOKHOCTEH W OTPAaHUYCHUS MPUMEHEHUS
TEXHOJIOTHIl MCKYCCTBEHHOI'O MHTEJUIEKTa B Pa3JIMYHBIX 00JACTIX, HAJIMYME IPEICTaBICHUN O
Kpyre pemaemMblX 3a7ad MalMHHOTO oOyueHHs (pacro3HaBaHMs, KilacCcU(DUKALUU U
IPOTHO3UPOBAHUS) HAJIMUHUE MPEICTABICHUI 00 NCIIOIH30BAHUN MH(DPOPMAITMOHHBIX TEXHOJIOTUI
B Pa3IMYHBIX IPO(ECCHOHATIBHBIX cepax.

3. Temarndeckoe JIaHUPOBAHUE

No TeMa Kos-Bo yacoB D0P (IIOP)
Bcero | KP | JlaG/mpakT
paboThI

10 kiacc

1 Iugposast rpaMOTHOCTS. 26 1 4 Wudopmaruka
TpeboBanusi TeXHUKH O€30MACHOCTH U «YTyOnéHHBIHI
TUTHEHBI IPU paboTe C KOMIIbIOTEpaMH U YPOBEHb» ISl
OPYTUMHU KOMIIOHEHTaMU [U(POBOTO 10-11 kmaccoB
OKPYKEHHS. K.IO.
[IpuHiunel  paboThl KOMIIBIOTEPOB U [lonskoBa
KOMITBIOTEPHBIX CHCTEM. ApPXUTEKTYpa E.A. Epemuna
bon Heiimana. ABTOMaTHYECKOE
BBIIIOJTHEHUE IIPOrPaMMBbI IIPOLIECCOPOM.
OnepartuBHas, MOCTOSTHHAs u
JIOJITOBPEMEHHAA  [aMsATh. O6men
JTaHHBIMU C MOMOIIbIO IIHH.

KoHTposmeppl BHEIIHMX  YCTPOWCTB.
IIpssMo#t goCTyn K MaMsATH.

OcHoBHBIE TEHJICHIIUU pa3BUTHS
KOMITbIOTEPHBIX TEXHOJIOTH.
[TapannensHbIe BBIYMCIICHHUS.
MHoromnponeccopHbie CUCTEMBI.

CynepkoMmproTepsl.  PacnipenenéHubie
BBIUHCIIUTENbHBIE CUCTEMBI U 00paboTka
OO0JIBIIINX TAHHBIX. MoOumnsHbIe
u(dpoBbIE YCTPOICTBA U HX pOJb B
KOMMYHHKAITHSX. Bcerpoennsbie
KOMITBIOTEPBHI. MUKpOKOHTPOJLIEPHI.
PoGoTusnpoBaHHbIE POU3BOJICTBA.
ITporpammHuoe o0ecrieueHue
KOMITBIOTEPOB " KOMITBFOTEPHBIX
CHUCTEM. Buner POrPaMMHOTO
obecrieueHnss W WX  Ha3HAYCHHE.
Ocobennoctu IPOrPaMMHOTO
o0OecrieueHrss MOOWJIBHBIX YCTPOMNCTB.
[TapannensHoOE MIPOrpaMMHUPOBAHHUE.
CucreMHOE MPOrpaMMHOE 00eCTIeUeHNE.
OnepanioHHBIE CHUCTEMBI. Y THIUTHIL
HpaiiBepbl ycTpoiicTB. MHCTAIIAMSA U
JCUHCTAJUISIIHS MIPOrPAMMHOTO
obecrnieueHusl.

daiinnoBrie CUCTEMEL. [TpunIUTIBI




pa3MeleHls 1 MMEHOBaHUs (ailyioB B
nonroBpeMeHHor mamsaTu. [1laGmoHbl
IUIsL OTIMCaHMS TPy (aiiioB.

[TporpammHuoe o0ecrieyeHue.
JIunieH3upoBaHue MIPOrPAMMHOTO
obOecrieueHuss W MHUQPPOBBIX PECYPCOB.
IIponipuerapHoe u cBOOOIHOE
pOrpaMMHOE oOecrieyeHue.
KomMmepueckoe ©  HEKOMMeEpUecKoe
UCITIOJIb30BaHUE IPOTPaMMHOTO
obecrieueHrss W IMQPPOBBIX PECYPCOB.
OTBETCTBEHHOCTh,  yCTaHaBIIMBacMast
3aKOHO/JATEIbCTBOM Poccuiickoit
deneparyu 3a HETpaBOMEPHOE
WCIOJIb30BaHUE MIPOrPAMMHOTO

obecniedeHus U UGPOBBIX PECYPCOB.
[IpuHUMIIBI TOCTPOEHHUS U alapaTHBIC
KOMITOHEHTBI ~KOMITBIOTEPHBIX ~ CETEil.
CeteBbie npoTokojibl. CeTh MHTEpHET.
Anpecanus B ceTtu HuTtepher.
[Iporokoner crexka TCP/IP. Cucrema
JIOMCHHBIX UMEH.

Paznenenne IP-cetm Ha 1monceTu c
moMomipl0 Macok Imojcereii. CereBoe
aIMUHUCTPUPOBAHUE. [lonyuenue
JAHHBIX O  CETeBBIX  HACTPOMKaX
komnbloTepa. [IpoBepka Hamuuus CBA3U
¢ y3ioM cetu. OmpeeneHue Mapuipyra
JBHKCHUS MMAKCTOB.

Bunel nesrensHocT B cetn MHTEpHET.
CepBucsl NHurepHera.
['eonndopmanmontbie CHCTEMBI.
['eonokallMOHHBIE CEPBHUCHI PEATBHOTO
BpEMEHU (Hanpumep, JIOKAITHS
MOOMJIBHBIX TeJIeQOHOB, OINpe/eieHne
3arpy’K€HHOCTH aBTOMAarucTpaieil),
WHTEPHET-TOPTOBIIS, OpoHHpOBaHUE
OMJIETOB M T'OCTHHMIIL.

l'ocynapcTBeHHBIE 3JIEKTPOHHBIE
cepBuUCH U ycayru. ConuanbHbIe CeTH —
OpraHu3alus KOJIJICKTUBHOT'O
B3aMMOJICHCTBUA M OOMEHA IaHHBIMH.
CeteBoil 3THKET: MpaBUJIa MOBEJACHUS B

KHOepHpOCTPaHCTBE. [IpoGnema
MOJUTMHHOCTH MOJTY4CHHOM
nH(pOpMaLIHH. OTkpbITBIE
o0pa3oBaTeNnbHbIC PECYPCHI.

TexHOoreHHBIE u OKOHOMUHNYECKHE

yIpO3bl, CBA3aHHBIE C HCIOJIb30BAHUEM
WH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIX

TexHosiorui. O61mue npodaemMbl 3aIIUThI
uHdpopMaud ¥ HMHGOPMALMOHHOU




O0esomacHoctu.  CpenctBa  3alIWTHI

uHpopManuu B KOMIIbIOTEpax,
KOMITBIOTEPHBIX CeTsIX u
aBTOMATHU3UPOBAHHBIX
nH(pOopMaMOHHBIX cuctemax. [IpaBoBoe
obecrieueHue nH(}OpMaAITMOHHOM
0€30MaCHOCTH.

[IpenoTBpaienue
HECaHKIIMOHMPOBAHHOTO  JOCTyMa K
JIMYHOHI KOH(DHICHIIMATbHON
uHpopManuy, XpaHsLencs Ha
MepPCOHATBHOM KOMIIBIOTEPE,

MOOUIIBHBIX ycTpolcTBax. BpenonocHoe
MIpOrpaMMHOE OOECIIeYeHUE U CIOCOOBI
O60ppObl  C  HUM. AHTUBUPYCHBIC
nporpamMbl.  OpraHusanus JHUYHOTO
apxuBa  WH(pOpMALUH. PesepBHoe
konupoBanue.  [laponpHas  3ammura
apxuBa.

[udposanune ganHbix. CUMMETPUYHBIE
n HecuMmmerpuuHbie mudpel. [Hludpser
npoctoii 3amensl. Hudp Lesaps. Ludp
Buxenepa. Anroput™M  mudpoBaHus
RSA.

Teoperndeckue OCHOBBI
HHpopMATHKH.

Wudopmanus, pgaHHble U 3HaAHUA.
Nupopmanronnsie MIPOLIECCHI B

IPUPOJIE, TEXHUKE U 0OIIECTBE.
HenpepbIBHBIE U AUCKPETHBIE BETHYUHBI
u CUTHAJIBI. Heo6xoanmocth
TMCKPETH3AIHN uHpOpMaIuHy,
IpeJHasHAuYeHHOM  Ans  XpaHeHus,
nepegayd U o0pabOTKM B LU(POBBIX
cHCTeMaXx.

JIBonuHoe KoxupoBaHue. PaBHOMepHBIE

u HEpaBHOMEPHBIE KOJIBI.
JlexonupoBaHue COOOIIIECHUI,
3aMMCaHHbIX c MTOMOLUIBIO
HEpPAaBHOMEPHBIX KOAOB. ¥YcinoBue PaHo.
[TocTpoenne OJIHO3HAYHO
JNEKOJUPYEMBIX KOJOB C  IOMOUIBIO
ziepesa. Ennnuniet U3MEpEHUs

KonunyecTBa HHpopmaruu. AndaBUTHBINR
MoAX0J K  OIEHKE  KOJIMYECTBA
uHpopMaIuu.

Cucremsl cuncneHusa. Pa3épHyras
3alUCh WENbIX W JpOOHBIX dYHCeNT B
MMO3UIIMOHHOM  CHCTEME  CUMCIICHHS.
CpolicTBa NMO3ULIMOHHON 3alMCH YHCTIA:
KOJIMYECTBO IM(p B 3amuCH, NPHU3HAK
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JETMMOCTH  YUCJa Ha  OCHOBAaHUE
CUCTEMBI CUMCIICHHUS. Anroputm
IEepeBO/Ia LEJIOr0 4Hcia U3 P-n4HOU
CUCTEMbl CUHUCJIEHUS B JECATHUYHYIO.
AJropuT™ nepeBoaa KOHEUHON P-UuHOM
opobu B JECATUYHYIO. AJTOPUTM
IEPEBO/IA LIEJIOT0 YHUCIa U3 JECATUYHON
CUCTEMBbl  CUUCJIEHUS B  P-HYHYIO.
[TepeBo KOHEYHOM IECATUIHON TPOOH B
P-nunyro. /IBonuHas, BOCbMEpUYHas U

HIeCTHaAaTepUIHas CHCTEMBI
CUHCIICHUS, CBSI3b ~ MEXAY  HHMH.
Apudmernueckue ornepanuu B

MO3UIMOHHBIX ~CUCTEMaX CUUCIICHHUS.
TponuyHass ypaBHOBEIIEHHAs CUCTEMa
CUHCTICHHUSI. JIBOMYHO-1eCcATUYHAS
CHUCTEMa CUUCIICHHUS.

KomnpoBanme tekcroB. KoampoBka
ASCII.  OgHOOaliTHBIE  KOAMPOBKH.
Crangapt UNICODE. Koauposka UTF-
8. Ormpenenenrie HHPOPMAITTOHHOTO
00BEMa TEKCTOBBIX COOOIICHUH.
KomupoBanune wu3o0paxkenuid. OrneHka
MH(POPMAITMOHHOTO o0Bbéma
rpadUyYecKuX JaHHBIX TpPHU 3aJaHHBIX
pa3penieHud W TIIYOMHE KOIUPOBAHUS
usera. l[BeroBbie Monenu. BekTopHoe
kogupoBanue. PopmMartbl TpaduuecKux

¢aitnos. TpéxmepHas rpaduka.
@®pakranpHas rpaduka.
Konuposanue 3ByKa. Onenka

MH(OPMALIMOHHOTO 00bEMa 3BYKOBBIX
JaHHBIX  TIPU  3aJaHHBIX  4YacTOTe

JTUCKPETU3AINH u pa3psAHOCTH
KOJIMPOBAHUSI.

Anrebpa JIOTHKH. [Tonsitue
BBICKA3bIBaHUSI. Bricka3biBaTenbHBIC
(bopMbI (npeauKaTsl). KBanTOpBHI
CYIIECTBOBAHUS U BCEOOLTHOCTH.
Jlornueckue  omepamuu.  TaOaUIBI
HUCTUHHOCTHU. JlOorMueckue BBIPAKEHUS.
Jlornueckne TOXECTBA.

JloKa3aTenbCTBO JIOTHYECKUX TOXKICCTB
C T[OMOIIBIO Ta0MHUIl WCTUHHOCTH.
Jlorudeckue omepanuu U onepanuy Hajl
MHOXCCTBaAMMU.

3aKoHBI anreOpsI JIOTHKH.
OKBUBaJIEHTHbIE npeobpazoBaHus
JOTUYECKUX BBIpakeHUu. Jlormdeckue
YPAaBHEHUs U CUCTEMBI YPaBHEHUI.
Jlormueckne QyHKIMHU. 3aBUCHUMOCTH
KOJIMYECTBA BO3MOXHBIX JIOTHYCCKUX




(GyHKIMHA OT KOJIMYEeCTBa apryMEHTOB.

[TonHbIE CHCTEMBI JIOTMYECKUX
GyHKIHH.

Kanonunueckne (opMbl  JIOTHYECKHX
BBIPaKCHUM. CoBeplieHHbIE

JU3bIOHKTUBHBIE W  KOHBIOHKTHBHBIC
HOpMaJbHBIE (OPMBI, AITOPUTMBI X
MIOCTPOCHHUS I10 TaOJINIIE UCTUHHOCTH.
Jlornyeckue 3JIEMEHTBI B COCTaBe
komnbetotepa.  Tpurrep. Cymmartop.
MHoropa3sps1HbII CyMMarop.
[loctpoeHne cxeM Ha JIOTMYECKUX
3JIEMEHTAaX MO 33JaHHOMY JIOTHYECKOMY
BBIDQKCHUIO.  3alMCh  JIOTHYECKOTO
BBIPA)KECHMS 110 JIOTUYECKON CXEME.
[IpeacraBnenue HenbIX YUCEN B NAMATH
KOMIIBIOTEPA. OrpaHnn4eHHOCTh
Uana3oHa 4YHCeNl TP OrPAHHUYCHUU
KoJmyecTBa paspsaaoB. llepenosinenue
paspsgHoil  ceTkH. be33HakoBble H
3HAKOBBIC JIaHHbIE. 3HAKOBBIA OWT.
JIBOWYHBIA  JONOJHUTENBHBIA  KOJI
OTPULIATEIIbHBIX YUCEI.

[loGuTOBBIE  JIOTHMYECKHE  ONEpAIH.
Jlornueckwuit, apuPpMETHIECKUIA u
nukiudecknii cupuru. [lludposanue c
MIOMOILBIO noOUTOBOM onepanuu
«ucknovaromee M ».

[IpencraBneHune BElIECTBEHHBIX YMCET B
MaMsTH KOMIIbIOTEpa. 3HavaIias 4actb u
MOpsiAOK  yMcna. Juama3zoH 3Ha4YeHH
BEIIECTBEHHBIX  umucen.  [IpoGremsr
XpaHEeHUs BEILECTBEHHBIX qucell,
CBSI3aHHBIE C OTPAHUYCHHEM KOJIMYECTBA
pa3psAnoB. BreimonHeHue omnepanuii
BEIIIECTBCHHBIMU YHCJIAMU, HAKOTUICHHE
OITMOOK MPHU BBIYUCICHUSAX.

AJITOPUTMBI U IPOrPAaMMHUPOBAHHeE.
Onpenenenre BO3MOXKHBIX Pe3y/bTaTOB
pabOTBl  MPOCTEHWIIMX  aJrOPUTMOB
YIpaBJICHUA HUCIIOJTHUTECIISIMU n
BBIUUCIIUTENIBHBIX QJITOPUTMOB.
OnpeneneHne UCXOIHBIX ITAHHBIX, MPHU
KOTOPBIX  @ITOPUTM  MOXET  J1aTh
TpeOyeMblii pe3ybTar.

Otansl peneHns 3a1a4 Ha KOMIIbIOTepe.

HNHcTpymeHTanbHbIE cpeacrna:
TPaHCIIATOP, OTJIa4YUK,
PO UIHPOBITHUK. Komnumnsmms u
UHTEpIpeTaLys IIpOrpamm.

BupryanbpHble MallInHBIL.
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WuTerpupoBanHas cpena pa3pabOTKH.

Metonanl OTJIagKHA MPOTpaMM.
Hcnons3oBanue TPaCCUPOBOYHBIX
TalJIuII. OTi1aI0YHBIN BEIBO/I.

[TomaroBoe BBIMOJHEHUE MPOTPAMMBI.
Touku ocranoBa. IIpocmoTp 3HaueHMit

MEPEMECHHBIX.
A3pik mporpammupoBanus (Python, Java,
C++, C#). Tumner TAHHBIX
[EJIOUNCIICHHBIE, BCIIICCTBEHHBIE,

CHUMBOJIbHBIE, JIOTHYECKue. BeTBieHus.
Crnoxubie ycinoBus. LIukisl ¢ ycioBuem.
Huxibt o IIEPEMEHHOM.
B3aumosamensieMocThb Pa3IMYHbIX
BUJOB LMKJIOB. IHBapuaHT 1UKIIA.
CocraBiieHre 1UKIA C UCTIOIb30BAaHUEM
3apaHee OIPENEIEHHOTO0 WHBAapUaHTa
IUKJIA.

JlokyMeHTUupOBaHue IPOrpaMM.
Hcnonb3oBanue KOMMEHTApHEB.
[ToaroroBka omucaHus MPOrPaMMbI U
WHCTPYKIIWU JJIS TI0JIb30BaTEIsI.
Aaroput™Mbel 00pabOTKH HaATypallbHBIX
YHCeN, 3alMCAHHBIX B TO3MIIMOHHBIX
CUCTEeMaXx CUHCIICHUS: pa30ueHue 3arucu
qucia Ha OTEIbHBIE UudpoI,
HAXO0XJCHUE CYMMBI M MPOU3BEICHUS
mudp, HAXOKICHHE  MaAKCHMAaJIbHON
(MHHUMAaNIBHON) U (PBHI.

Haxoxxnenne Bcex MPOCTHIX YHCEN B
3aJJaHHOM JuarnasoHe. [IpencraBienue
yucaa B BuAe Habopa  MPOCTBIX
COMHOXHTENEH. ANTropuT™M OBICTPOroO
BO3BE/ICHUS B CTEIICHb.

OOpaboTka [JaHHBIX, XpaHALNIUXCA B
¢aiinax. TekcToBble U IBOMYHbIE (DANIIBI.
daiinoBble mnepeMeHHble  ((aiiIoBbIe
ykazatenu). Utenue u3 ¢aiina. 3anuce B
Gbaiin.

Pa3Ouenne 3amaun Ha TOJ3aJayH.
IToxmporpamMmel (mpouenypsl u
¢byukumn). Pekypcusa. PexypcuBHble
00bekThl  ((ppakTansl). PexypcuBHbIe
nporenyps! u GpyHKIuu. Vicronp3oBanne
CTeKa JUIsl OpraHu3ali PEeKypCHUBHBIX
BBI30BOB.

Hcnonb3oBanue CTaHIapTHOU
OMOIMOTEKU SI3bIKA MPOTPAMMUPOBAHUS.
IMonkmroueHue OHnOIHOTEK
MOJIPOTPaMM CTOPOHHUX

pou3BoauTeNe. MoAyIbHBIN MPUHIINIL
ITOCTPOEHHUSI IPOTPAMM.




Uucnennsle  Meronpl. TodyHOE W
npuOMDKEHHOE  pelIeHHus  3aJlayM.
YucneHnnsle METOBI peleHus
ypaBHEHMI: MeTojA Mepedopa, MEeToj
I10JIOBUHHOTO neneHus. [Ipubnnxénnoe
BBIUHCJICHHE JUTUH KPUBBIX.
Beruncnenne  twiomanei  uryp ¢
MTOMOIIBIO0 YHUCICHHBIX METOJ0B (METOJ
PSIMOYTOJIBHUKOB, METOJ TpaIleIuii).
ITouck MaKCUMyMa (MUHUMYMA)
(GbyHKIMU OJHON MEepeMEeHHOW METOJIOM
MIOJIOBUHHOTO JICJICHUS.

OOpaboTka  CHUMBOJIBHBIX  JIaHHBIX.

Bcrpoennbie byHKIUH SI3bIKA
porpaMMUpoBanust st 00paboTku
CHUMBOJIBHBIX ~ CTPOK.  AJITOPUTMBI

00pabOTKM CHMBOJIBHBIX CTPOK: OJCUET
KOJIMYECTBA TMOSABJICHWH CHMBOJA B
CTpOKe, pa30ueHre CTPOKU Ha CJIOBaA IO
HpO6€JIBHI>IM CHUMBOJIaM, IIOUCK
HOJICTPOKM BHYTPM JAaHHOM CTPOKH,
3aME€Ha HaWJEeHHOM IIOACTPOKM Ha
APYTyIo CTPOKY. ['eHeparnust Bcex ClloB B
HEKOTOPOM angasure,
YJIOBJIETBOPSIOIINX 3aJaHHbIM
orpannueHusM. IIpeodbpazoBanue uucna
B CUMBOJIBHYIO CTPOKY U 00paTHO.

MaccuBbI U TOCIIE0BATEIHOCTH YHCEI.

Brrancnenue 0000IEHHBIX
XapaKTePUCTHK DJIEMEHTOB MacCHBA WIIH
YKICIO0BOM [MOCIEN0BATENLHOCTH

(CyMMBI,  TIpPOU3BEACHHUS,  CPEIHEro
apu(pMETHYECKOr0, MHUHUMAJIBHOTO H
MaKCHMaJIbHOTO JIEMEHTOB, KOJIMYECTBA
JJIEMEHTOB, YZIOBJIETBOPSIOLINX
3aIaHHOMY YCJIOBHIO). JINHEHWHBIN MOMCK
33JIaHHOT'O 3HAYEHUS B MaCCHBE.
CopTrpoBKa OJHOMEpPHOIO MAacCHBa.
IIpocTblie MeTOAbl COPTUPOBKH (METO[
My3bIpbKa, METOJI BBIOOpa, COPTUPOBKA
BcTaBKkamu). COPTUPOBKA  CIUSHHEM.
beicTpas COPTUPOBKA MaccuBa
(amroput™m  QuickSort).  J[BowuHbIi
MTOMCK B OTCOPTUPOBAHHOM MAaCCHUBE.
JIByMepHBIE ~ MacCuUBbl  (MaTpPHIIbI).
Anroput™Mbel  00pabOTKH  JBYMEPHBIX
MacCHBOB: 3aIllOJJHEHUE JIBYMEPHOI'O
YICIOBOTO MaccuBa 1O 3aJaHHBIM
IpaBWwiIaM,  IIOMCK  D3JEMEHTa B
IBYMEPHOM  MacCHBE,  BBIYHCIIEHHE
MakcumMyma (MMHUMyMa) H©  CYMMBbI
9JIEMEHTOB  JIBYMEPHOTO  MAacCHBa,




MepecTaHOBKa CTPOK H  CTOJOIIOB
JIByMEpPHOTO MacCHBA.

NudopmMannoHHbIe TEXHOJIOTHH.

TekcToBbII IPOLIECCOP.
PenaktupoBanue u QopmarupoBaHue.
[TpoBepka opdorpadhun u rpaMMaTHKH.
CpencTtBa moucka M aBTO3aMEHBl B
TEKCTOBOM Iporeccope. Mcnonb3oBanue
CTHUJICH. CTpyKTypUpOBaHHBIE
TEKCTOBBIE JIOKYMEHTHI. CHocku,
ornasinenue. KoimnektuBHas pabora ¢
JIOKyMEHTaMH. NuctpymeHTsI
pEeLEH3UPOBAHNS B TEKCTOBBIX
nporeccopax. OOiiayHble  CEPBUCHI.
JlenoBas nepenucka. Pedepar. [IpaBumna

[UTHPOBAHUS HUCTOYHHUKOB u
odopmMIIeHUS oubmmorpaduuecKux
CCBUJIOK. Odopmienue CITUCKA
JUTEPATyPBL 3HaKOMCTBO c

KOMIIBIOTEPHOM ~ BEPCTKOM  TEKCTa.
TexHnuyeckue cpeiacrBa BBOJA TEKCTA.

Crieunanu3upoBaHHbIE cpencrsa
pelaKTUPOBAHMS MaTeMaTHYeCKUX
TEKCTOB.

Anann3 paHHbpIX. OCHOBHBIE 3aJa4ud
aHalM3a JIAaHHBIX: MPOTHO3UPOBAHHE,
KIaccuuKalus, KlacTepusalus, aHaan3
OTKJIOHCHHI. IlocaemoBaTeIbHOCTH
pelleHrs 3a1a4 aHaiuu3a JaHHBIX: cOop
MEPBUYHBIX JAHHBIX, OYMCTKA M OICHKA
KauecTBa  JIaHHBIX, BBIOOp  W/WIHK
MMOCTPOCHUE MOJIENIH, TMpeoOpa3OBaHNE
JaHHBIX, BU3YaIIH3AIIHS JaHHBIX,
WMHTEPIIpETAIHS pe3yNbTaTOB.
[IporpamMHbIE cpeACTBa W WHTEPHET-
CEPBUCHI TS 00paboTku n
MPEACTABICHUS  JIaHHBIX.  bosbime
JIaHHBIE. MamuHaHOE oOydeHue.
HUnmennexmyanvHolti anaiusz OaHHbIX.
Amnanus JTAHHBIX c IIOMOIIILIO
JJICKTPOHHBIX ~ Tabnwi. Beraucienue
CYMMBI, CpEIHEro apu(METHIECKOro,
HauOO0JIbIIEr0 (HAMMEHBIIIETO) 3HAUECHUS
JIAaIa3oHa. Brrurcnenue
Kod(purmenTa KOppesiuu AByX PsIa0B
nanHblx.  [locTpoeHwe  cTONOYATHIX,
JUHEHYAThIX W KPYTOBBIX JHArpamM.
IToctpoenne  rpadpukoB  (yHKIMH.
[TogGop nuHUM TpeHa, pelIeHne 3a1aq
MIPOTHO3UPOBAHUS.

UucneHHOe pelIeHHe YpaBHEHHH ¢
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IIOMOIIILIO noxbopa napameTpa.
OnTuMu3aius Kak MOUCK HaWJTydIIero
pelieHuss B 3aJlaHHBIX  YCIIOBUSIX.
LleneBas byHKIIHS, OTpaHUYCHUSI.
JlokanbHble ¥ TI00ATHHBIA MUHUMYMBI
neneBoit  ¢GyHkumu. Pemenwe 3amau
ONTUMU3ALMH C TOMOIIBIO JIEKTPOHHBIX

Ta0JIuII.
Hroro | 136 38
11 kiace
Teoperuueckue OCHOBBI | 25 6 Nudopmaruka
HHpOpPMATHKH. «YTIIyOnéHHBIH

Teopernueckne MnoaxoAbl K OLIEHKE
Koln4yectBa  WMH(OpPMAIHH. 3aKoH
agmutuBHOCTH HMH(pOopMarmu. dopmyna
Xaptnu. MapopMarus U BEpOSTHOCTD.
®opmyina [llennona.

AJTOpUTMBI cKaTug JTAHHBIX.
Anroputm RLE. Anroputm Xaddmana.
AnroputM LZW. Anroputmsl cxatus
JaHHBIX C TOTEpSAMU. YMEHbBIICHHE

TITyOUHBI KOIUPOBAHUS IIBETA.
OCHOBHEBIE HICU aJITrOpUTMOB CXKATHA
JPEG, MP3.

CxkopocTb nepeaadn JTAHHBIX.

3aBUCHMOCTh BpPEMEHU TNepelauyud oOT
nH(OpMaIMOHHOTO 00BEMA MAHHBIX U
XapaKTEePUCTUK KaHana cBs3U. [IpuunHbl
BO3HUKHOBEHHUS OIIMOOK MpHU Tepeaaue
TaHHBIX. Konmr, MO3BOJISIFOIIHE
OoOHapyXMBaTh M HCIPABISATH OIIMOKH,
BO3HHUKAIOIINE TPH Tepeaue TaHHbBIX.
Paccrossnue Xammunra. KogupoBanue ¢
noBTopeHreM 0utoB. Koapsl XammuHra.

Cucrembl. KOMIIOHEHTEI CHCTEMBI H
ux B3aHMOJICUCTBHE. CHucTeMHBII
¢ dekr. Ympasrenue KaK
nHpopMaloHHbIN Tporiecc. OOpaTHas
CBS3b.

Mogenn u wmoxaenupoBanue. llenb
MoaenupoBanusi. COOTBETCTBHUE MOJETU

MOJIETTUPYEMOMY 00BEKTY WIn

mpoieccy,  LeId  MOJEIUPOBAHMS.

dopManuzanus IpUKIaJIHbIX 3a7a4.
[IpencraBnenue pEe3ynbTaTOB

MOJICTTUPOBAHUSI B BHJE, YAOOHOM st
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K.1O.
IlonsxoBa 174
E.A. Epemuna




BOCHIPUATHS YeJNOBEeKOM. [ 'paduueckoe
MpeJCTaBICHNUE JTAHHBIX (cxempbl,
TaOIHIIBI, TPaduKN).

I'padbr. OcHoBHBIE TOHSTHS. Bumis
rpadoB. Onucanue rpadoB ¢ MTOMOIILIO
MaTpUll CMEXHOCTH, BECOBBIX MAaTpHII,
CIICKOB CMEKHOCTH. Pemenue
QITOPUTMUYECKUX 3a]a4, CBS3aHHBIX C
aHAITN30M rpa¢os (moctpoenue
ONTUMAJIFHOTO ITyTH MEXIY BEPITUHAMU
rpada, Olpe/ieieHue  KOJIMYEeCTBa
Pa3IUYHBIX TYTEH MEXIYy BEpIIMHAMH
OpPUEHTUPOBAHHOTO AIMKIMYECKOT0
rpada).

HepeBbs. bunapHoe nepeBo. /lepeBbs
nmoucka. CmocoOsl 00xoma  JepeBa.
[IpencraBnenue apudmeTuuecKux
BBIPAYKEHMI B BUJE JIepeBa. J{UCKpeTHbIE
WUIPpBl  JIBYX MIPOKOB C  IIOJHOWU
uHpopmanueii. IlocTtpoenne nepesa
nepebopa BapHaHTOB, OTIMICAHHE
CTpaTeruu Wrpbl B TaOIU4HOU (dopMme.
Brrurpeiiasie u MPOUTPHIIIHEIE
MO3UIMHU. BBIUTPEIIIHEIE CTpaTeTuu.

Cpe,I[CTBa HCKYCCTBCHHOI'O MHTCJUICKTA.
CepBI/ICBI MAalIMHHOTO NCpEeBOAa U

pacrno3HaBaHus YCTHOM peun.
Korauutusnsie CEpPBUCHI.
WNnentudukanus u Nouck n300paxeHui,
pacrno3HaBaHUe JULL.
CamooOyuaromuecs CUCTEMBI.
HckyccTBeHHBIN AHTEIIIEKT B

KOMIIBIOTEPHBIX Urpax. Mcronbs3oBaHue
MCTOAOB UCKYCCTBCHHOI'O MHTCIIJICKTA B
obyuaromux cucremax. Mcnonb3oBanue
MCTOAOB UCKYCCTBCHHOI'O MHTCIIJICKTA B
poboroTexHuke. HTepHeT  Bellew.
HepCHeKTI/IBBI Pa3BUTHA KOMIIBIOTCPHBIX
MHTEIUIEKTYaIIbHBIX cucTeM. HelipoHHble
CeTH

AJITOPUTMBI 7
NporpaMMHpOBaHue.

dopManuzanus MOHATHS aJTOpPUTMA.
Mammnna TeropuHTa Kak YHHUBEpCaabHAas
MoJenb BbruuciaeHud. Tesuc UYUépua—
TrropuHra.

OueHka CIOKHOCTU  BBIYUCICHUMH.
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Bpemst paboTsl U 00BEM HCTIONB3YEeMOI
namsTH, MX 3aBUCUMOCTh OT pa3mepa

HCXOTHBIX JTAHHBIX. Orenka
ACUMIITOTHYECKOM CII0KHOCTU
aJTOPUTMOB. AJITOPUTMBI
MMOJIMHOMHUAIBLHOMN CJIOJKHOCTH.

[TepeGopubie  anroputMmbl.  [Ipumepsr
Pa3IMYHBIX AJITOPUTMOB PEIICHUS OJTHOM
3aJjaud, KOTOPHIE HUMEIOT DPAa3IUYHYIO
CJI0KHOCTb.

ITouck WPOCTBIX YMCEN B 33aJaHHOM
Uarna3oHe C IOMOUIbI aJropuTMa
«pemiero IparoceHay.

MHoropa3psiiHple  IleNible  YHCla,
3a/la4y¥ UIMHHON apu(PMETHKHU.

CrnoBapu (accolMaTUBHBIE MACCHUBBI,
OTOOpaKeHMS ). Xo11-TabIUIIBL.
[Toctpoenne  andaBUTHO-4ACTOTHOTO
cJioBaps U1 3aJaHHOTO TEKCTa.

Creku.  AHanmu3  NpaBUIBHOCTH
CKOOOYHOTO BBIpaKEHHs. Bprumcienue
apumeTnyeckoro BBIpAKCHHUSI,
3aIMCaHHOTO B TOCTGUKCHOU (hopme.

Ouepenu. Hcnonp3oBanue odepenu
U1l Bp€MEHHOT'O XpaHEeHUs TaHHBIX.

Anroputmsl Ha rpadax. [Tocrpoenue
MUHUMaJIbHOIO  OCTOBHOTO  JepeBa
B3BEIICHHOTO CBSI3HOTO
HEOPUEHTHUPOBAHHOTO rpada.
KonnyecTtBo pa3nuuHbIX MyTed Mexay
BEpIIMHAMU OPUEHTUPOBAHHOT'O
arKiInueckoro  rpadga.  AIroputm
JIeKCTpHI.

HepeBbsi. Peanmmzaumst nepeBa ¢
MOMOIIBI0  CCBUIOYHBIX  CTPYKTYP.
JIBonuHbIE (bunapHsbIe) JIEPEBBSL.
[loctpoenune nepeBa [y 3aJaHHOTO
apu(pMeTHYECKOTO BBIpQ)KEHUS.
PexypcuBHble ~ anropuT™Mbl  06xoj1a
nepeBa. Mcnonbp3oBaHue  cTeka U
ouepeau s 00X0/a AepeBa.

JluHaMU4ecKoe MpOorpaMMHpPOBAHUE
Kak  MeToJ  pelleHus  3agady ¢
COXpaHEHUEM MIPOMEKYTOYHBIX
pe3ynbTaToB. 3aladyM, pelaemble C




IIOMOIIBIO JUHaAMHUYCCKOI'O

MPOrpaMMUPOBAHUS: BBIYHCJICHUE
PeKYypCUBHBIX  (YHKUWH,  MOJACYET
KOJINYECTBA BApUAHTOB, 3aa4u
OIITHMHU3ALIHH.

[TonsiTne 00 00BEKTHO-

OPUEHTUPOBAHHOM MPOTPAMMHPOBAHUH.
O0BexThI 1 Kitacchl. CBOMCTBA U METOIBI
00BEKTOB. OOBEKTHO-
OpUEHTUPOBaHHBIM aHanu3. Pa3zpaboTka
mporpaMM Ha  OCHOBE  OOBEKTHO-

OpPUEHTUPOBAHHOTO MOJX0/a.
Wukancymsius, HaCJIe/IOBaHHE,
nouMopu3M.

Cpenpr OBICTpOI pa3paboTKu
IPOrpamM. [TpoekTrpoBanue
uHTepdeiica TI0JIb30BATEIS.

Hcnons30BaHKne TOTOBBIX YIIPaBISEMBIX

3IIEMEHTOB TSt MOCTPOCHHUSI
uHTepdeiica.

O030p S3BIKOB MPOrPAMMHUPOBAHUSI.
[Tousitue 0 napajaurmax
IpOrpaMMHUPOBAHUSL.

NHpopmManMOHHBbIE TEXHOJIOTHH

Orarnsl KOMIIBIOTEPHO-
MaTeMaTH4eCKOro MOJEIINPOBAHUSA:
[IOCTaHOBKA 3a/1a4u, pa3paboTka
MOJIEIIH, TECTUPOBAHUE MOZEIIH,
KOMITBIOTEPHBIM JKCIEPUMEHT, aHaJu3
PE3yJIbTaTOB MOJCIINPOBAHMS.

Huckpetuzanus npu
MaTEMAaTHYECKOM MOJICTUPOBAHUU
HETIPEPBIBHBIX MPOIIECCOB.
MopenupoBanue JIBKCHMS.
MopenupoBanue OMOJIOTHYECKUX
cucteM. MareMaTHUeCcKHue MOJEIH B
9KOHOMHKE. BrerancanrenbHbie

AKCIIEPUMEHTHI C MOJIETISIMHU.

O6paboTka pe3yNbTaToB
SKCIEpUMEHTa. MeToJ HaMMEHBIINUX
KBaJpaToOB. Ouenka YHCIOBBIX
MapaMeTpoB MOJIETUPYEMBIX OOBEKTOB U
IIPOLIECCOB. Boccranosnenune
3aBUCHUMOCTEN o pe3ynbTaTam
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Nudpopmaruka
«YTmyOnéHHbIN
YPOBEHbY» U1
10-11 xmaccos
K.IO.

ITonsikoBa 51
E.A. Epemuna




IKCIIEPUMEHTA.

BepostHocTHBIE MOzenu. Mertoasl
Momnte-Kapio. NmuranronHoe
MozenupoBanue. CHUCTEMBI MacCOBOTO
o0CITy>)KUBaHUSI.

Tabmuunbie  (pelsSMOHHBIC) 0asbl
naHHblX. Tabmupma — TpeacTaBiIeHUE
CBeIECHM 00 OIHOTUIIHBIX OOBEKTaX.
[Tone, 3anuck. Knrou Tabnuisl. PaboTa ¢
roroBoM 0a30il JaHHBIX. 3alOJIHEHHE
0a3pl nmaHHbIX. [loWCK, cCOpTHUpOBKA U
bunbTpanus  JAaHHBIX. 3ampochkl  Ha

BBHIOOPKY  JaHHBIX. 3ampocel ¢
napamerpamu. Berumcisemble mons B
3anpocax.

Muororabiauyaele  0a3bl  JTaHHBIX.
Tunsl  cBsizeld Mexay TabiuLamu.
Buemnnii  kmrou.  IlemoctHOCTh  0a3bl
JAHHBIX. 3amMpochl K MHOTOTaOJIUYHBIM
0a3aM JaHHBIX.

WNurepuer-npwioxenus. Ilonsarue o
CEpPBEPHON M KIMEHTCKOM YacTsAX CauTa.
TexHOoNmorus «KJIMEHT — CcepBep», e€
JOCTOMHCTBA W HenocTaTKu. OCHOBBI
s3pika  HTML #  kackagubIX TaOJIHIL
ctuneit (CSS). Crenapum Ha S3bIKE
JavaScript. ®opMbI Ha BEO-CTpaHHUIIE.

Pasmemenue BeO-caiiToB. VYcmyra
XOCTHHTa. 3arpy3ka (paitioB Ha CailT.

BBog 1300pakeHui c
MCIOJIb30BaHUEM PA3IUYHBIX IIHU(PPOBBIX
ycTpoicTB (LH(poBBIX (hoTOaNmapaToB
1 MUKPOCKOIIOB, BUJEOKAMEpP, CKaHEPOB
u apyrux yctpoictB). ['paduueckuit
penaktop. Pa3zpemenne. Kagpuposanue.
Ucnpasnenne MEPCIEKTHUBBI.
I'ucrorpamma. Koppekuus  ypoBHeEl,
Koppeknusi 1Bera. (OOeciBeunBaHUE
[[BETHBIX M300pakeHuit. Petyms. PaGorta
¢ obnactsamu. OUIBTPEL.

MBHorocnoitHbie M300paKeHHUsI.
TekcroBble con. Macka cnosi. Kanasl.
CoxpaHeHre BBIICICGHHOW  OO0JIACTH.
[ToaroroBka wiuTOCTpanuii aiisa  BeO-
cailToB. AHUMHpPOBaHHbIE U300PAKEHUS.




Bekropnas rpaduka. [IpUMHUTHBBL
N3menenune ropsiAKa 3JIEMEHTOB.
BripaBHuBaHue, pacupeneneHue.
I'pynnupoBka.  Kpusbeie.  dopmartsl
BEKTOPHBIX PHUCYHKOB. lcrnosb3oBaHue
KOHTYpOB. Bekropusauus pacTpoBBIX
n300pakeHUH.

[TpuHIMIBI IIOCTPOCHHUS u
pPEAAKTUPOBAHUS TPEXMEPHBIX MOJIEIEH.
CerouHble MOJIEIIN. Marepuainst.
MopaenupoBanue HMCTOYHUKOB
ocewieHus. Kamepbl. AnauTUBHBIE
texnosioruu (3D-nipunTepsl). [lonaTue o
BUPTYaJIbHOU pEaJIbHOCTH U
JIOTIOJIHEHHOM peabHOCTH.

Hroro
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