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Mud¢posast rpaMOTHOCTH

TpeGoBanusi TeXHUKH 0€30MTACHOCTH U TUTUEHBI TIPU paboOTe ¢ KOMIBIOTEPAMH U IPYTUMU
KOMIIOHEHTaMH [IU(PPOBOTO OKPY>KEHHUS.

[IpuHuumer paboThl KOMIBIOTEPOB U KOMITBIOTEPHBIX CHCTeM. ApXuTekTypa ¢GoH
Heiimana. ABTomMaTH4eCKO€ BBITIOIHEHUE MPOTpaMMBbI TporieccopoM. OrnepaTuBHasI, MOCTOSTHHAS
MU JoJroBpeMeHHass mamatb. OOMEH JaHHBIMH C TMOMOINbI0 IHH. KOHTposuiepsl BHEUTHUX
ycTpouctB. [IpsMoit qocTyn Kk maMsTH.

OcHOBHBIE TEHACHIIMM Pa3BUTHUA KOMIBIOTEPHBIX TexHojoruk. [lapamnensHbie
BBIUMCIICHUS. ~ MHorompoueccopusie  cucteMbl.  CynepkomibloTepel.  PacnpenenéHnbie
BBIYUCITUTEIIBHBIE CUCTEMBI U 00paboTKa O0IBIINX JaHHBIX. MOOWMIIBHBIE ITU(POBBIE YCTPOHCTBA
U UX POJb B KOMMYHHKAlUSX. BCTpOGHHBIE KOMIBIOTEPH. MHKPOKOHTPOJUIEPHI.
PoGoTusnpoBaHHbIE TPOU3BOICTRA.

[IporpammHOe oOecnieyeHHE KOMITBIOTEPOB W KOMIIBIOTEPHBIX CHCTEM. Bwuibl
MPOTPaMMHOTO oOOecrniedeHus: U uX HazHadeHue. OCOOCHHOCTH MPOTPaMMHOTO OOecreyYeHus
MOOWIBHBIX ycTpolcTB. [lapammensHoe mporpammupoBanue. CHCTEMHOE MPOTPaMMHOE
obecrieuenue. OrnepanMOHHBIE CHUCTEMBI. YTWIMTHL. JlpaiiBepel ycTpoiicTB. MHcTammsamus wu
JNEUHCTAJUIALNS POTPAMMHOT0 00eCIeUeHN .

daiinoBsie cUCTEMBI. [IpHHIMIBI pa3MeNIeHUsT 1 IMEHOBaHUS (DailJIoB B TOJITOBPEMEHHOM
namsTe. [1labmons! m1s omucanwus rpymi (Gaitios.

[IporpammHOe oOecrieuenue. JIneH3npoBaHue MporpaMMHOTo oOecrieueHust U MUGPOBBIX
pecypcoB. IlpompuerapHoe u cBoOomHOE mporpaMMHoe obecriedenne. Kommepueckoe u
HEKOMMEpPUECKOEe HCIOJb30BaHUE MPOTPaMMHOTO oOecnedeHruss U IU(POBBIX PECYPCOB.
OTBETCTBEHHOCTh, yCTaHABIMBAaeMas 3aKoHOAAaTenbCcTBOM Poccuiickor @enepaunun  3a
HEMPaBOMEPHOE UCIOJIB30BaHUE MPOrPAMMHOI0 o0ecrieueHus: U U(PPOBBIX PECYPCOB.

[IpyHUMIIBI TOCTPOEHUSI W alnapaTHble KOMIIOHEHTBI KOMIIBIOTEPHBIX ceTeil. CeTeBbie
npoTtokoJiel. Cets UHTEpHET. Afpecanus B cetu MHTepHeT. [IpoTtokomsr creka TCP/IP. Cuctema
JTOMEHHBIX UMEH.

Pazpnenenne IP-cetm Ha moacetm ¢ momombo  Macok  moacerel.  CereBoe
agMuHucTpupoBanue. [lomydyeHue NaHHBIX O CETEBBIX HACTpoMKax KomibroTepa. IIpoBepka
HaJIM4Ms CBA3M C y3JI0M ceTu. OnpeaeneHrne MapuipyTa IBUKEHUS [TaKETOB.

Buner nestensnoctn B cetu MutepHer. CepBuckl Murepnera. ['eomHpopManimoHHbIe
CUCTeMbl. [ €0JIOKAIlMOHHBIE CEPBUCHI PEATBLHOTO BpEeMEHH (Hampumep, JOKalus MOOUIIBHBIX
TeneOHOB,  OMpeAeNieHHE  3arpy’KeHHOCTH  aBTOMAarucTpaieil),  MHTEPHET-TOProBIs,
OpoHUpOBaHUE OUJIETOB U TOCTHHHIL.

l'ocynapcTBeHHBIE 3NE€KTPOHHBIE CEpBUCHI U yciayru. ColMalibHbIE CETH — OpraHu3alus
KOJUIEKTUBHOTO B3aUMOJICHCTBUS U oOMeHa AaHHbIMU. CeTeBOil STHUKeT: MpaBuia MOBEICHUS B
kubepnpoctpancTBe. [Ipobnema TOMIMHHOCTH ToNydeHHOM uHpopManuu. OTKpBITHIE
o0Opa3oBaTelbHbBIE PECYPCHI.

TexHOreHHblE W SKOHOMHYECKHE  yrpo3bl, CBSI3aHHbIE C  HCIOJb30BAHHEM
MH(OPMAIMOHHO-KOMMYHUKAIIMOHHBIX TeXHOJIOTUH. O0111e TpoOIeMbl 3auThl UH(GOPMALIUU U
uHpopmannoHHo Oe3zomacHocTu. CpencTBa 3amuThl  HHQOpPMAIMK B KOMIIBIOTEPAX,



KOMIBIOTEPHBIX CETAX W aBTOMAaTU3UPOBAHHBIX HWH(POPMAIMOHHBIX cucTeMax. IIpaBoBoe
obecnieueHre HHHOPMAITMOHHON 0E30MIaCHOCTH.

[IpenoTBpaimieHe HECAHKIIMOHHMPOBAHHOTO JIOCTyNA K JMYHOM KOHQHUACHIIHMATBHON
uHbOpMalMY, XpaHALICWCSs Ha MEPCOHAIBHOM KOMIIBIOTEPE, MOOWMJIIBHBIX YCTPOWCTBAX.
BpenonocHoe mnporpamMMHOoe oOecriedeHne M CcrnocoObl OOpsObI ¢ HUM. AHTHBHPYCHBIE
nporpammbl. Opranu3anus JMYHOTO apxuBa nHpopmanuu. PesepBHoe konuposanue. [laponbHas
3alUTa apXHUBa.

HIndposanue nanubix. CuMMeTpuuHble 1 HecuMMeTpuuHble mupsl. [Hudpsr mpoctoit
3amensl. [udp Lesaps. [lndp Bmwkenepa. Anroputm mudposanus RSA.

TeopeTnueckne 0CHOBbI MH(POPMATHKHI

WNudopmanms, nanuasie u 3HaHusA. MHDOpMAIIMOHHBIE MPOLIECCH B MPUPOJE, TEXHUKE U
oOmiecTBe.

HenpepbiBHBIE M JUCKPETHBIE BEIUYMHBI U cUrHaIbl. HeoOXoauMocTh AMCKpETU3aluu
nH(popmaluy, TpeIHa3HaYeHHOM 71 XpaHEeHUs], iepeayn 1 00paboTKH B HU(PPOBBIX CUCTEMAX.

JIBonyHOe KoaupoBaHue. PaBHOMEpHBIE M HEpaBHOMEpHBIE KOJbl. /[lekoaupoBaHue
COOOILIEHNH, 3allMCaHHBIX C MOMOUIbI0 HEpaBHOMEPHBIX K0A0B. Yciosue dano. [loctpoenue
OJIHO3HAYHO JIEKOJAMPYEMBIX KOJIOB C IMOMOINBIO JAepeBa. EQMHUIBI M3MepeHUs KOJIM4ecTBa
nHpopmanuu. AndaBUTHBIN MOIXO0 K OLIEHKE KOJIMYecTBa MHPOPMAIIIH.

Cucrembl cumcienus. Pa3BépHyTas 3amuch LENbIX U JPOOHBIX YHCEN B MO3UIIMOHHON
cucreme cuucieHus. CBONCTBa MO3UIMOHHOM 3allUCH YHUCIA: KOJWYECTBO LU(p B 3aIlUCH,
MPHU3HAK JIEJIMMOCTH YHUCJIa Ha OCHOBAHUE CHUCTEMbI CUMCIEHMs. AJTOPUTM MEpeBOjJa IIeJIOro
yucna u3 P-M4HOM CUCTEMBI CUHMCIIEHUS B AECATUYHYIO. AJITOPUTM NEPEBOIa KOHEUYHON P-nuHO#
IpoOU B IECATUUHYIO. AJITOPUTM NEPEBOA 1IEJIOTO YMCIIA U3 IECATUYHON CUCTEMbI CUUCIICHUS B
P-nunyro. IlepeBon kKoHEUHOW AecATHYHONW IpoOW B P-munyro. J[BomvHas, BOCbMepHUHAas W
HIECTHAALATEPUYHAsl CUCTEMbl CUMCICHUS, CBA3b MEXAYy HUMU. Apu(MeTHUECKHe ONepaluu B
MO3ULMOHHBIX CHCTEMax CUYUCIECHHA. TpowdyHas ypaBHOBEUICHHAs CHCTEMa CYHUCIICHUS.
JIBOMYHO-IECATUYHAS CUCTEMA CUUCIICHUS.

KomupoBanue TtekcroB. KomupoBka ASCII. OpnoGaittHbie komupoBku. CraHmapT
UNICODE. KomupoBka UTF-8. Omnpeneneaue wuHGOPMAIMOHHOTO 00bEMA TEKCTOBBIX
COOOILIEHUH.

Koaupopanue uzoOpaxenuid. Onenka MHGOpMaMOHHOTO 00bEMa rpaduyecKux JTaHHBIX
[P 3a/IaHHBIX pa3pelieHUH U INIyOMHe KoJaupoBaHMs LBeTa. l[BeToBble Monenu. Bekropnoe
koaupoBanue. Popmartsl rpapudeckux dainos. TpéxmepHas rpaduka. OpakranpHas rpaduka.

KoaupoBanue 3Byka. OueHka HH(OPMANMOHHOIO 00bEMA 3BYKOBBIX JIaHHBIX IIpU
3aJIJaHHBIX YaCTOTE JUCKPETU3ALMH U PA3PSIIHOCTH KOIUPOBAHUS.

AnreOpa noruku. Ilonstue Bbicka3biBaHMs. Bbicka3biBaTenbHble (POpMBI (IIpEIUKATBhI).
KBaHTOpBI CyI1€cTBOBAaHMS U BCEOOIIHOCTH.

Jlornueckue omnepanuu. TalGnauupl UCTUHHOCTH. Jlormdeckue BblpaxkeHus. Jlormueckue
TOXKJecTBa. JloKa3aTeabCTBO JIOTMUYECKUX TOXAECTB C IOMOINBIO TaOIUI HCTHUHHOCTH.
Jlornyeckue onepanuy 1 ONEpaluy HaJ MHOKECTBAMHU.

3aKoHbl anreOpsl JOrMKH. DKBUBAJIEHTHBIC NMPEOOpa30BaHMsI JIOTHUECKUX BbIPAKECHUH.
Jlornueckue ypaBHEHUs U CUCTEMBI YPABHEHHI.

Jlornueckue (yHKUIUU. 3aBUCHUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTHYECKUX (YHKIUI OT
KOJINYEeCTBA apryMeHTOB. [10JIHbIE CCTEMBI JIOTMYECKUX (DYHKIIHIHA.

Kanonnueckue ¢Gopmbl J1Orndeckux BblpakeHud. CoBeplIeHHbIE IU3bIOHKTUBHBIE U
KOHBIOHKTHBHBIE HOpMaJIbHbIE ()OPMBI, AITOPUTMBI UX IOCTPOEHUS 10 TaOIUIEe HCTUHHOCTH.

Jlormueckue 3reMeHTHl B cocTaBe KommbloTepa. Tpurrep. Cymmarop. MHoropaspsiiHblil
cymmarop. IlocTpoeHne cxeM Ha JOTMYECKHX JJIEMEHTaxX II0 33JaHHOMY JIOTHYECKOMY
BBIPAKEHUIO. 3aIIACh JIOTHUECKOTO BBIPAXKEHMSI 110 JIOTUYECKOU CXEME.



[IpencraBieHue 1eNbIX YUCEN B TaMATH KOMIIbloTepa. OrpaHu4eHHOCTh AMAINa30Ha YUCEN
IIpY OTPAaHUYECHUU KOJIMYECTBA pa3psnoB. llepemnosiHeHne paspsaHON CETKU. be33HakoBble U
3HAKOBBIC JaHHBIC. 3HAKOBBIA OUT. JIBOMYHBIN JOMOJHUTEIBHBIN KOJI OTPUIIATEILHBIX YHACEI.

[ToOuToBbIe nOTHYeckue onepanuu. Jlornyeckui, apudMeTHUecKuil W NHUKIUYECKUI
cnsury. [llugppoBanue ¢ moMouIbI0 MOOUTOBOH orepanuu «uckimovaromee NI,

[IpencraBieHure BELIECTBEHHBIX YHWCEN B IaMATH KOMIIbIOTEpa. 3Hayallas 4acTb U
NOpsIIOK  yMcna. Jluama3oH 3HA4eHMM BELIECTBEHHBIX uucen. [IpobOnembl  XxpaHeHUS
BEILLECTBEHHBIX YHCEN, CBSA3aHHBIE C OrPAHUYEHHMEM KOJIMYECTBA pa3psAloB. BrlnonHeHue
orepanuil ¢ BeIeCTBEHHbIMU YK CJIAMH, HAKOIIJIEHUE OIIUOOK MPU BBIUMCICHUSIX.

AJITOPUTMBI U IPOTPaMMHUPOBAHHE

Omnpenenenre BO3MOXHBIX PE3Yy/IbTaTOB padOThl MPOCTEMIIUX aJTOPUTMOB YIPABICHUS
WCIOJIHUTENSIMU M BBIYMCIUTENBHBIX anroputMoB. OrmpeneneHUe HCXOHBIX IaHHbBIX, MpU
KOTOPBIX aITOPUTM MOKET J1aTh TpeOyeMblil pe3yabTar.

Oranbl pelieHust 3ajady Ha Kommbiorepe. MHCTpyMeHTanbHBIE CpeicTBa: TPaHCIATOP,
OTNaAuuK, npo¢miupoBIIMK. KoMmwiasmuss M uHTEprpeTrauus OporpamMM. BupryanbHble
MalInHBbI.

WnuTerpupoBanHas cpeaa pa3paboTku. Meroapl oTiaaku mnporpamM. lcnonb3zoBanue
TpaccupoBOUHBIX Tabmui. OTianounslii BeiBoA. [lommaroBoe BbIMOJIHEHHE MporpamMMbl. Touku
octaHoBa. [IpocMOTp 3HaueHUl MepeMeHHbIX.

SA3pik mporpammupoBanusa (Python, Java, C++, C#). Tumbl naHHBIX: LEIOYMCICHHBIE,
BEIIECTBEHHbIE, CUMBOJIbHBIE, Joruueckue. BerBnenus. Cioxubie ycaoBus. LIUKibI ¢ ycinoBueM.
[ukael mo nmepemeHHOW. B3aumMo3zamMeHsIeMOCTh pa3IMYHbIX BUJOB IIUKIOB. MIHBapHaHT nuknia.
CocraBieHne UKJIa C UCIOJIb30BaHUEM 3apaHee ONpeeEHHOTO MHBapUaHTa 1IUKIIA.

JlokymenTupoBanue nporpamm. Mcnosb3zoBanue kommeHTapueB. [loaroroBka onucanus
MIPOrpaMMbl U1 HTHCTPYKLIHH ISl TIOJIb30BATEIIS.

AnroputMbl 00paOOTKH HaTypajbHBIX YMCEJ, 3alMCaHHBIX B IMO3UI[MOHHBIX CHCTEMax
CUMCIICHMs: pa30HeHHe 3amuch 4YHcia Ha OTHeNbHble LU(PBI, HAXOXKIACHUE CYMMBI U
Mpou3BeIeHUs (P, HAXOXKICHNE MaKCUMAITbHOW (MUHUMAIIBHOM ) ITU(PHI.

HaxosxieHne Bcex mpoCThIX YMCEN B 3aJjaHHOM auana3oHe. [IpencraBienue yucia B BUIE
Habopa MPOCThIX COMHOXKUTENIEH. ANTOPUTM OBICTPOTO BO3BE/ICHUS B CTEICHbD.

OO06paboTka naHHBIX, XpaHsAmuxcs B (ainax. TekcroBbie U aBouuHbIC (aityibl. DaiioBbie
nepeMeHHsbIe ((aitoBbie yka3zarenu). Utenue u3 ¢aitia. 3anuce B (haii.

Pa3buenue 3anaun Ha nonzagauu. [loamporpammsl (mpoueaypsl U GyHkiuun). Pexypeus.
PexypcuBHble 00bekThl ((pakTansl). PekypcuBHbIC mnporieaypsl U ¢GyHKIUU. Vcnosib3oBaHue
CTEKa JUIsl OpraHU3alMi PEKYPCUBHBIX BBI30BOB.

Hcnonb3oBanue cTaHmapTHOM OMOMMOTEKH s3bIKa HporpammupoBanud. llogkiroueHue
OMOMMOTEK MOANPOrpaMM CTOPOHHUX MpOoU3BoaUTeNed. MOAYNbHBIA MNPUHIUI TMOCTPOCHUS
MIPOrpaMM.

Uucnennsie Metoabl. TouHoe W MpUOMMKEHHOE perieHHs 3aadd. YMCIeHHBIE METOIbI
pelleHus YypaBHEHUU: MeToa mepedopa, METOA TMOJOBHMHHOTO JeneHus. [lpubmmkénnoe
BBIYKCIICHUE JUIMH KPUBBIX. BbruncieHue miomanei Guryp ¢ moMoubio YHCIECHHBIX METOJIOB
(MeTo MPsIMOYTOJIBHUKOB, MeTO Tpamnelmii). ITouck Mmakcumyma (MUHMUMYMa) (YHKLIUU OJHOM
MIEPEMEHHON METOJOM IOJIOBUHHOTO JCIIECHUS.

O0paboTka CUMBOJIbHBIX JaHHBIX. BCTpoeHHbIe PYHKIIMU S3bIKa IPOTPAMMUPOBAHUS IS
00pabOTKM CHMBOJIBHBIX CTPOK. AJTOPUTMBI OOpaOOTKM CHMBOJBHBIX CTPOK: MOJCUET
KOJIMYECTBA MOSBJIEHUI CHMBOJA B CTPOKE, pa30MEHHE CTPOKM Ha CJIOBAa MO MPOOEIbHBIM
CHUMBOJIaM, TIOUCK MOACTPOKM BHYTPU IAHHOW CTPOKH, 3aME€HAa HaWJEHHOM IIOJCTPOKM Ha
JPYryto CTpoKy. I'eHepalys Bcex OB B HEKOTOPOM ayihaBUTE, YIOBJIETBOPSIONIMX 33JaHHBIM
orpanunuenusiM. [Ipeobpa3zoBaHue yncia B CHMBOJIbBHYIO CTPOKY U OOpaTHO.

MaccuBbl M TOCIEAOBATEILHOCTH 4Hced. BbrunciaeHne o0OOOIIEHHBIX XapaKTEPUCTHUK
JIEMEHTOB MacCHBa WJIM YUCJIOBOM IOCIIENOBATEIBHOCTH (CyMMBI, NPOU3BEACHHUS, CPEIHETO



apu(METHYECKOTO0, MUHHUMAJIbHOTO W MaKCHUMAaJbHOTO 3JEMEHTOB, KOJIMYECTBA 3JIEMEHTOB,
YIOBJIETBOPSIOIIUX 33JaHHOMY YCJIOBHIO). JINHEHHBIN MOUCK 3aJaHHOTO 3HAYEHUSI B MACCHUBE.

CoptupoBka OJHOMEPHOIrO MaccuBa. [IpocTbie METOIBI COPTUPOBKU (METOJ Iy3bIPHKA,
METOJI BBIOOpa, COpTHpOBKa BcTaBkamu). COPTHPOBKA CIUSHUEM. bbIcTpast COpTUpOBKa MaccuBa
(anroput™ QuickSort). JIBOUYHBIN MOUCK B OTCOPTUPOBAHHOM MAaCCHUBE.

JIBymepHble MaccuBbl (MaTpulibl). AJTOPUTMBI 00pabOTKM JIBYMEPHBIX MAacCHBOB:
3al0JHEHHUE JIBYMEPHOTO YHMCIIOBOTO MaccuBa IO 3a/JlaHHBIM IpaBUJiaM, IIOUCK 3JEMEHTa B
JBYMEPHOM MAacCHBE, BHIYMCIEHUE MaKCUMyMa (MUHUMYMa) U CyMMBbI 3JIEMEHTOB JIBYMEPHOTO
MaccHBa, IEpeCTaHOBKa CTPOK U CTOJIOIIOB IBYMEPHOT'O MacCHBa.

HNHpopManoHHbIe TEXHOJIOTHH

TexcroBerii nponeccop. PegakrupoBanue u dopmarupoBanue. I[IpoBepka opdorpaduu u
rpamMmMatuki. CpejacTBa IMOMCKAa M aBTO3aMEHbI B TEKCTOBOM mpolieccope. Mcmonp3oBaHue
ctuiieil. CTpyKTYpHUpOBaHHBIE TEKCTOBbIE NOKyMEHThl. CHoOcku, oriamieHue. KosuiekTuBHas
pabota ¢ nokyMeHTaMu. IHCTpyMEHTHI pelieH3upOBaHus B TEKCTOBBIX Mpolieccopax. Obnaynble
cepBuckl. JlenoBas nepenucka. Pedepar. IlpaBmwia nuTrpoBaHus KICTOYHUKOB B O(QoOpMIIEHUS
oubmuorpaduueckux ccpiiok. OdopmiieHre cucka JuTepaTypbl. 3HAKOMCTBO C KOMITBIOTEPHOMU
BEpcTKOl Tekcra. TexHuueckue cpeiacTBa BBojAa TekcTa. CrHenMaau3vpOBaHHbBIE CpEACTBA
PpEeIaKTUPOBAHUS MATEMATUYECKUX TEKCTOB.

Ananmu3  ngaHHbIXx. OCHOBHBIE  3aJjaud  aHalW3a  JAaHHBIX:  IPOTHO3HPOBAHMHE,
KJlaccuuKanus, KiacTepusalnus, aHain3 oTkiIoHeHui. [locienoBaTenbHOCTh pelIeHUs 3aaay
aHaJIM3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX, OUHNCTKA U OL[EHKA KauecTBa JaHHBIX, BBIOOp W/WIH
MIOCTPOCHUE MOJIENIM, MpPeoO0pa3oBaHME JaHHBIX, BU3YyaJlIM3alMs HaHHBIX, HMHTEpPIpeTanus
pe3ynbraToB. [IporpaMMHbIe cpefcTBa U MHTEPHET-CEPBUCHI Ui 00pabOTKU U MpenCTaBICHUS
naHHBIX. bonpimue nanapie. MammaHoe 00y4ueHue. HTemeKTyaapHbIN aHAIN3 JaHHBIX.

AHanu3 JaHHBIX C IMOMOINBIO IEKTPOHHBIX Tabnull. BblunMcieHHe CyMMBI, CpeIHEero
apuMETHYECKOT0, HauOOJbIIero (HAaMMEHBINET0) 3HAYCHUs JAuama3oHa. BeluuciaeHue
Koa(huimeHTa KOppensiuu ByX psIoB AaHHBIX. [locTpoeHue croyiduaThiX, JUHEWYATHIX U
KpyroBeix auarpamm. [loctpoenue rpadukoB ¢ynkiuii. [logdbop muHNUM TpeHAa, penieHre 3aaa4
MIPOTHO3UPOBAHUSL.

UucneHHoe penieHre ypaBHEHHH ¢ MOMoIbpi0 moabopa mapamerpa. OnTuMuzanus Kak
MOUCK HAWIy4Ylllero pelieHus B 3aJaHHbIX ycioBusx. lleneBas yHKius, orpaHuyeHHs.
JlokanbHble W TJI00ATBbHBIT MUHUMYMBI LiefeBoil (yHKiuu. PemieHue 3amad onTUMH3AIMHU C
MTOMOIIBIO AIEKTPOHHBIX TAOIHII.

11 KJIACC

Teopernyeckue 0CHOBbI HHPOPMATHKH

Teopernueckne MOAXOIbl K OICHKE KoinW4yecTBa HH(OpManuu. 3aKOH aJJUTHBHOCTU
unpopmanuu. Gopmyna Xaprnu. Mudopmanus u BepostHocTs. Dopmyna lllenHoHa.

AnroputMmbl cxatus naHHbiX. AnroputM RLE. Anroputm Xaddmana. Anroputm LZW.
ANTOpPUTMBI CKAaTUS JAAaHHBIX C MOTEPAMU. YMEHbBIICHHE TIyOMHBI KOJUPOBAaHUS IIBETA.
OcHoBHbIe naen anroputMoB cxatus JPEG, MP3.

CkopocTh Tepefaud JaHHBIX. 3aBUCUMOCTh BPEMEHH Mepenadyd OoT WH(GOPMAIMOHHOTO
o0b€Ma NaHHBIX M XapaKTEPUCTUK KaHala CBsI3U. [IpWYMHBI BO3HUKHOBEHHSI OIIMOOK MPHU
nepenave AaHHbIX. Kobl, mo3Bonsomnre 00HApyKUBATh U UCIPABIATH OMIMOKH, BO3HUKAIOILIUE
npu nepenaue AaHHbIX. PaccrosHue Xommunra. KoawpoBanuwe ¢ moBTopeHueM OuTOB. Kombl
X3MMUHra.

Cucrempl. KommoHeHTHI cucTeMbl U WX B3auMogeilicTBue. CHCTEMHBIH JPQeKT.
Ynpasnenue kak nHpopMannoHHbIN poriecc. OOpaTHas CBS3b.



Mopnenn u  moxenupoBanue. lLlenbp  MopenupoBanusa.  CoOOTBETCTBHE — MOJENH
MOJEIUPYEMOMY OOBEKTY WM IIPOLECCY, eI MoaeaupoBaHus. Popmanuszanus MPUKIAIHBIX
3a/1a4.

[IpencraBnenne pe3ynbTaTOB MOJACIMPOBAHUS B BHUAC, YAOOHOM ISl BOCHPUATHUS
4enoBeKoM. ['padudeckoe nmpeacTaBlieHue JaHHBIX (CXEeMbI, TaOJIUIIbI, Tpadukm).

I'padpl. OcHoBHble TOHATHSA. Bunmer rpados. Onucanne rpadoB C MOMOIIBIO MAaTpPHUIL
CMEXHOCTH, BECOBBIX MAaTpHILl, CIHUCKOB CMEXKHOCTH. PellleHune anropuTMUYECKUX 3ajad,
CBSI3aHHBIX C aHATU30M TpadoB (IMOCTPOSHHE ONTHUMAIBHOTO MYTH MEXIY BepIIMHAMU Tpada,
ONpEJeNICHUE KOJMYECTBA PA3NUYHBIX MyTed MeXAy BEpUIMHAMH OPHUEHTUPOBAHHOTO
aIMKINYecKoro rpaga).

Hepesbsi. bunapHoe nepeso. [epeBbs moucka. CriocoObl 00xona nepesa. [Ipencrasienue
apu(MeTHyeCcKuX BBIpAKEHUH B BHJE JepeBa. J(MCKpeTHbIE WUIrpPbl JABYX WIPOKOB C IOJIHOM
uHpopmanued. IloctpoeHune nepeBa mnepedopa BapHaHTOB, OIMMCAHUE CTPATETHU WIPHI B
TabnnyHOM popme. BBIUMTpBINIHBIE U IPOUTPHILIHBIE TO3UIMH. BHIUTPHIIIIHBIE CTPATETUH.

CpenctBa  UCKycCTBEHHOro  uHTeiiekTa. CepBUCHI  MallMHHOTO  IepeBoJa U
pacrno3HaBaHus ycTHOH peun. KoruutusHble cepBuchl. aeHTudukanms 1 nouck n3o0pakeHui,
pacniosHaBanue Jui. CamooOydaroruecss CHCTeMBbl. VICKYyCCTBEHHBI  HMHTEIJIEKT B
KOMITBIOTEPHBIX HUrpax. Vcrnonap3oBaHHe METOIOB MCKYCCTBEHHOTO MHTEJUIEKTa B 0OY4YarolIuXx
cucremax. Mcnonp3oBaHue METO/I0OB MCKYCCTBEHHOTO MHTEJUIEKTa B poOoToTexHuke. MHTepHeT
Beniel. [lepcreKTuBBI pa3BUTHS KOMITBIOTEPHBIX MHTEIJIEKTYaJbHbIX cucTeM. HelipoHHbIe ceTH.

AJITOPUTMBI U IPOTPAaMMHPOBAHHE

@opmanu3anys NOHATHS aropuTMa. MammnHa ThIOpHHra Kak yHUBEpCajdbHas MOJEIb
BerunciieHnil. Tesuc Uépua—Trropunra.

OreHKa CJIOKHOCTH BBIYMCIICHHH. Bpems paboThl U 00bEM HMCHOJB3yeMOW MaMsTH, UX
3aBUCHMOCTh OT pa3Mepa HUCXOOHBIX JaHHbIX. OIlEHKa aCHMITOTHYECKON CII0KHOCTH
QITOPUTMOB. AJITOPUTMBI TTOJTMHOMHAIIBHON CJIOKHOCTH. IlepebopHbie amroputMmel. [Ipumepsl
Pa3IMYHBIX AJITOPUTMOB PEILIEHUS OAHOU 3a4a4l, KOTOPhIE UMEIOT PA3IMYHYIO CJIOKHOCTD.

[lonck mpocThIX yucen B 3aJaHHOM JIMANa30HE C TMOMOUIBI0 AITOPUTMa «PEIIETO
OpatocheHay.

MHoropaspsiHbie 1eNlble Ynucia, 3aJa4i JUIMHHOM apu(pMETHKY.

CnoBapu (acconuaTHBHBIE MAacCHBBL, OTOOpakeHus). Xomi-tadbmuusl. [loctpoenue
a(paBUTHO-4aCTOTHOTO CJIOBAPS AJIS 33JJAHHOTO TEKCTA.

Creku. AHaiu3 NpaBUILHOCTU CKOOOYHOTO BhIpakeHUs. Bolumciienue apudMeTrnyeckoro
BBIPAKEHUS, 3aIIMCAHHOTO B NOCT(UKCHOH dopme.

Ouepenu. Mcnonp3oBanue ouepeu 411 BpeMEHHOTO XpaHEHUs JaHHBIX.

Anroput™el Ha rpadax. IlocTpoeHre MHUHHMAIFHOTO OCTOBHOTO JI€peBa B3BEIICHHOTO
CBSI3HOTO HEOPHEHTUPOBAHHOTO rpada. KolnyecTBO pa3iuyHBIX MyTed MEXIy BEpLUIMHAMU
OPUEHTUPOBAHHOTO alMKINYecKoro rpada. Anroputm J{edKcTphl.

JlepeBbsi. Peanuzanus nepeBa ¢ MOMOIIBIO CCHUIOYHBIX CTPYKTYp. [BonuHbIe (OMHApHBIE)
nepeBbs. [locTpoeHue aepeBa Aisl 3aJaHHOTO apu(pMETHYECKOrO BhIpaKeHUs. PexkypcuBHBIE
aNropuTMBbI 00X0/1a AepeBa. Mcnonap3oBaHue cTeka U ouepenu Ais 00Xo/a IepeBa.

JluHaMu4Yeckoe NpOrpaMMHUPOBAaHHME KaK METOJA pEIIEHHs 3alad C COXPaHEHUEM
IIPOMEXYTOUHBIX  PE3yJAbTaTOB.  3ajadd, pelaeMbple €  [OMOUIBI0  JUHAMHYECKOTO
IIPOrpaMMHPOBAHUS: BBIYMCICHUE PEKYPCUBHBIX (DYHKIMM, MOJACUET KOJMYECTBA BApUAHTOB,
3a/1a4yu ONTUMU3ALINH.

[Tonsitue 00 OOBEKTHO-OPHUEHTUPOBAHHOM MporpaMMUpoBaHUU. OOBEKTBl M KIIACCHI.
CBoiicTBa 1 MeT0/1bl 00BEKTOB. OOBEKTHO-OpPUEHTHPOBAaHHBIN aHaIu3. Pa3paboTka nporpamm Ha
OCHOBE 00BEKTHO-OPHEHTUPOBAHHOTO 1M0AX0/1a. VIHKancynsaus, Hacjae10BaHue, IOJIMMOpHU3M.

Cpenbl ObicTpoii pazpaboTku mporpamm. [IpoektupoBaHue HHTEpdeiica MoJIb30BaTeNs.
Vcnonbp30BaHKe TOTOBBIX YIIPABISIEMbIX 3JIEMEHTOB JUIs MOCTPOEHUsI HHTepdeiica.

O0630p s13bIKOB MporpaMmupoBanus. [IoHsATHE O MapaaurMax NporpaMMUpPOBAHHUSL.



HNHpopmManoHHbIe TEXHOJIOTHH

Oranbel  KOMIIBIOTEPHO-MaTEMAaTHUYECKOIO  MOJEIMPOBAHMS:  IIOCTAaHOBKA  3ajJaud,
pa3paboTka MOJIeNu, TECTUPOBAHNE MOJEIH, KOMITbIOTEPHBIH SKCIIEPUMEHT, aHATIN3 PE3yIbTaTOB
MOJEIMPOBAHUS.

Jluckpernszauusi INpU MAaTEMaTUYECKOM MOJEIUPOBAHUU HENPEPHIBHBIX IIPOLECCOB.
MogenupoBanue ABUXKEHUSA. MoJenupoBaHue OHOJIOTHYECKUX CHUCTeM. MaremaTuiyeckue
MOJIENI B SKOHOMUKE. BbIuncianTenbHble SKCIEPUMEHTHI C MOAETISIMU.

O0OpaboTka pe3yabTaTOB JKcHepuMeHTa. MeTon HauMeHbIHMX KBaapatoB. OrneHka
YHCJIOBBIX IAPaMETPOB MOJAEIUPYEMBIX OOBEKTOB U IpolieccoB. BoccTaHOBIIEHNE 3aBUCUMOCTEN
10 pe3yJibTaTaM 3KCIIEpUMEHTA.

BepostHocTtHbie Monenu. Mertonel Moute-Kapno. MmuranmoHHoe MOAENIMpPOBAHUE.
CucreMbl MaccOBOTO 0OCITYKUBaHUS.

Tabnuunbie (pensiuoHHbIe) 0a3bl MaHHBIX. Tabnuia — MpeAcTaBICHUE CBEACHHN 00
OJHOTHIHEIX OoOBbekTax. Ilome, 3ammch. Kirou tabmuimel. PaGota ¢ rotoBoii 0a30i HaHHBIX.
3anonHeHue 0a3bl AaHHBIX. [loMck, copTUpoBKa M QUIbTpalMsl JAaHHBIX. 3allpoChl Ha BHIOOPKY
JaHHBIX. 3apOCHl C MapaMeTpaMu. Beruncisiemble OIS B 3ampocax.

MHuoroTtabauunbple 0a3bl JaHHBIX. THUIBI CBs3eM MeXQy Tabnuuamu. BHemHuii kitou.
[HemocTHOCTH 0a3bl JaHHBIX. 3aMPOCHl K MHOTOTAOIWYHBIM 0a3aM JaHHBIX.

NutepHer-npunoxenus. [loHaTHe 0 cepBepHON U KIMEHTCKOM YacTsAX canTa. TeXHOJOTHs
«KJIMEHT — CepBep», €€ J0CTOMHCTBA U HenocTaTku. OcHOBHI si3bika HTML 1 kackaaHbIX TaOIuUI
ctuiieit (CSS). Cuenapuu Ha s3pike JavaScript. @opmMbl Ha BeO-CTpaHHULIE.

Pa3menienne BeO-caiiToB. Ycimyra XocTiHTa. 3arpy3ka (aiyioB Ha CauT.

BBon u300paykeHui ¢ MCHOJIB30BAHUEM pPAa3IMUHBIX LU(PPOBBIX YCTPOMCTB (LMPPOBBHIX
(dboToanmaparoB ¥ MHUKPOCKOTIOB, BUJICOKaMep, CKAaHEPOB U APYrux ycTpoicTB). ['padudeckuit
penakrop. Paspemenue. KaapupoBanue. Hcnpasnenue mnepcnekTuBbl. [ucTorpamma.
Koppekuust ypoBHel, xoppekius 1sera. OOecrBeunBaHUE I[BETHBIX H300pakeHUil. PerTymis.
PaboTa c o6nactsamu. OUIbTPHI.

MHuorocnoitaeie u300pakeHusi. TexcroBbie cimon. Macka cnosi. Kanamel. CoxpaneHue
BbIZIEICHHOW oOsactu. [loarotoBka wimmocTpanuii it BeO-CaliTOB.  AHUMHUPOBAHHBIE
n300pakeHUSI.

Bexropnas rpaduka. [lpumurtuBbl. V3MeHenue mnopsiaka 37aeMeHTOB. BripaBHHBaHHeE,
pacnpenenenue. ['pynmuposka. Kpusbsie. dopmaThl BEKTOPHBIX PHUCYHKOB. Mcrolsib3oBaHue
KOHTYpOB. BekTopu3zainus pacTpoBbIX H300paskeHUH.

[IpuHIMIBI OCTPOCHUS U PENAKTUPOBAHUS TPEXMEPHBIX Mojeneld. CeTouHble MOICINH.
Marepuansl. MojaenupoBaHue HCTOYHUKOB OcBelleHus. Kamepbl. AITUTHBHBIE TEXHOJIOTHUU
(3D-mpuntepsl). [ToHsATHE 0 BUPTYaIbHOM peaabHOCTH U IOTIOJTHEHHOW PEaTbHOCTH.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 MHO®OPMATHKE
(YTJIYBJIEHHBIM YPOBEHb) HA YPOBHE CPEJIHEI'O OBILIETO OBPA30OBAHUS

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3YNIbTaThl OTPAXKAIOT TOTOBHOCTH M CIIOCOOHOCTh OOYYaroIIMXCs
PYKOBOJICTBOBAaTbCsl  COOPMHUPOBAHHOM  BHYTPEHHEH  MO3MLMENH  JIMYHOCTH, CUCTEMOM
[IEHHOCTHBIX ~ OPHCHTAIlMH, TIO3UTHBHBIX BHYTPCHHUX YyOEXKICHUH, COOTBETCTBYIOIINX
TPAAUITMOHHBIM LIEHHOCTSIM POCCHIMCKOTO OOIIECTBA, PACHIMPEHUE KU3HEHHOTO OIbITa U OTBITA
NCSITEILHOCTH B TIPOIECCEe  pealu3alldd  CPEACTBAMH  y4eOHOTO TpeaMeTa OCHOBHBIX
HAINPABJIECHU BOCIUTATEILHON JEATEIBHOCTH.

B pesynbrare m3ydenuss mHQOpPMATHKH HA ypOBHE CpeaHEro oO0mero obpa3oBaHHUs Yy
obyuarorierocst OynyT chOpMUPOBaHbI CIEAYIONTNE TUIHOCTHBIE PE3yIbTaThI:

1) rpamIaHCKOro BOCIIMTAHUSA:

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEH, YBaXKEHHME 3aKOHA U
MpaBOMOPSIIKa, COOJIOJICHUE OCHOBOTIOJATAIONIMX HOPM HWH(OPMAIMOHHOTO TIpaBa U
MH(POPMAITMOHHOM 06€30MacHOCTH;

TOTOBHOCTh TPOTHUBOCTOATH HJCOJIOTHHM OKCTPEMU3MA, HAIMOHAW3Ma, KceHodoOuu,
JTUCKPUMUHAIIMKM TI0 COIMAJbHBIM, PEJIUTHO3HBIM, PAcCOBBIM, HAIMOHAIBHBIM TMpU3HAKAM B
BUPTYaJIbHOM MPOCTPAHCTBE;

2) NaTPHMOTHYECKOI0 BOCIIMTAHMS:

IIEHHOCTHOE OTHOIIEHWE K HMCTOPUYECKOMY HACJIEAWIO, JOCTIKeHHsM Poccum B Hayke,
HUCKYCCTBE, TEXHOJIOTHSX, TOHUMAaHWE 3HAaueHUs WHOOPMATHKH KaK HAyKH B IKU3HHU
COBPEMEHHOTO OOIIECTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

c(OpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIOCOOHOCTh OIICHHBATh CUTYAaI[MI0 U IMPUHUMATh OCO3HAHHbBIE PEIICHUS, OPUEHTUPYSIChH
Ha MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U IEHHOCTH, B TOM 4YHcie B ceTu IHTepHeT;

4) 3cTeTHYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOLICHHE K MHPY, BKIIOYAs 3CTETUKY HAyYHOIO M TEXHHYECKOIO
TBOPYECTBA;

CIIOCOOHOCTh BOCIIPUHUMATh Pa3IMYHbIC BUbl UCKYCCTBA, B TOM YKCJE OCHOBAaHHOTO Ha
WCI0JI30BAaHNU MH(GOPMAITMOHHBIX TEXHOJIOTHIA;

5) pusnveckoro BOCIMTAHUSA:

chOpMUPOBAHHOCTh 3JI0POBOrO M 0Oe3omacHOro obpa3a >KU3HHU, OTBETCTBEHHOTO
OTHOIIEHUS] K CBOEMY 3JI0POBbIO, B TOM YHCIIe 3a CYET coONrofeHus TpeboBaHMIl Oe30macHoi
AKCIUTYaTaIlMH CPEACTB UHPOPMAIIMOHHBIX 1 KOMMYHHUKAIITMOHHBIX TEXHOJIOTHIA;

6) TPy10BOr0 BOCIIUTAHMSA:

TFOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMUECKOW M COLMAIbHOM HAPABIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMHPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH — TaKylo
NEeSTENbHOCTb;

uHTepec K chepam mnpodeccHoHATbHON AESITeNbHOCTH, CBS3aHHBIM C HH(POPMATHKOM,
MPOrpaMMUPOBAHHEM M WH(GOPMAIMOHHBIMH TEXHOJIOTUSMHU, OCHOBAHHBIMH Ha JOCTHXKEHMSIX
Haykl WH(OPMATUKH M HAYyYHO-TEXHMUYECKOTO Mporpecca, YMEHHE COBEpIIATh OCO3HAHHBIN
BBIOOp Oymymieit mpodeccuu u peann30BbIBaTH COOCTBEHHbBIE )KU3HEHHBIE TUIaHBI,

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHUIO M CaMOOOpPa30BaHMIO HAa MPOTSIKEHUH BCEH
KU3HU;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

OCO3HaHHKE TJI00ATFHOTO XapaKTepa SKOJIOTHIYECKUX POOJIeM U MyTel X pPelieHus, B TOM
quclie ¢ Y4€TOM BO3MOKHOCTEH MH()OPMAIIMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTHIA;

8) HeHHOCTH HAYYHOr0 MO3HAHMA:



C(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH, JTOCTHIKECHUSM HAyYHO-TEXHHYECKOTO Mporpecca M OOIIEeCTBEHHON MPaKTHKH,
3a CUéT TOHUMAHMUA POJIM WH(POPMAIMOHHBIX PECYPCOB, HH(POPMALMOHHBIX MPOIECCOB U
MH(GOPMAIMOHHBIX TEXHOJIOTHHA B YCIOBHAX LU(POBOM TpaHCHOpPMALMU MHOTUX cep KU3HU
COBPEMEHHOTO 00IIeCTBA;

OCO3HAHME IICHHOCTU HAyYHOW NESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISTH NMPOCKTHYIO U
MCCIIEI0OBATENILCKYIO eI TeIBbHOCTh HHANBUIYaIbHO U B TPYIIIIE.

B mpomecce AOCTHXKEHHMS JIMYHOCTHBIX PE3YJIBTaTOB OCBOCHHUS TIPOrPaMMBI IO
uHbpopMaTUKe y  OOYdJalOUIMXCS ~ COBEPIICHCTBYETCS  AMOLMOHAIBHBIA  HMHTEIUICKT,
IPEeAIoJIararuil ¢)OpMUPOBAHHOCTS!

CaMOpeTyIUPOBAHUS, BKJIFOUAIOIETO CaMOKOHTPOJIb, yMEHHE NPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TIIOBEICHUE, CIIOCOOHOCTHh aJalTHPOBATHCS K SMOIMOHAIBHBIM
M3MEHEHHSIM U TIPOSIBIISITH THOKOCTD, OBITh OTKPBITHIM HOBOMY;;

BHYTPEHHEH MOTHBAIlMK, BKJIIOYAIONICH CTpPEMJIEHHE K JIOCTH)KEHHUIO IENU U YCIeXy,
OTITUMU3M, HHUIIMATUBHOCTh, YMEHUE JICHCTBOBATH, HCXOMS U3 CBOMX BO3MOKHOCTEH;

OMIIATHH, BKIIOYAIOIIEH CIIOCOOHOCTh TOHUMATh AMOIMOHAIBLHOE COCTOSHHE JIPYTHX,
YYUTBIBATH €0 TPU OCYIIECTBICHHHM KOMMYHHKAIIMH, CIIOCOOHOCTh K COYYBCTBHIO H
COTIEPEIKUBAHHUIO;

COIMABHBIX HABBIKOB, BKIIFOYAIOIINX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHUS C IPYTUMHU
JIIOIEMU, 3200 THTHCS, IPOSIBIISITH HHTEPEC U Pa3pemaTh KOHDIUKTHI.

METANPEIAMETHBIE PE3YJIbTATDBI

B pesynbrare m3ydenuss mHPOpMATHKH Ha ypOBHE CpEIHEro o0mero obpa3oBaHHsS Yy
oOyvarorerocss OyayT chOpMUPOBaHBI METAaNpPEIMETHBIC PpPe3ylIbTaThl, OTPAKECHHBIC B
YHHUBEPCAIBHBIX yUeOHBIX JACHCTBUSIX, & MIMEHHO — IO3HABaTeIIbHbIC YHUBEPCAIbHBIC y4eOHBIC
NCUCTBUSI, KOMMYHHUKATUBHBIC  YHHBEpCAJIbHBIC  yUeOHBIC  JICHCTBHS,  pETYISTHBHBIC
YHHUBEpCaJIbHbIC YUeOHbBIE IEHCTBHS, COBMECTHAS ACATEIBHOCTb.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

1) 6a3oBble JJornYecKue AecTBUSL:

CaMOCTOSTENIPHO (OPMYJIMPOBATh M aKTyaIM3WpPOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

YCTaHABJIMBATh CYIIECTBCHHBIM MPU3HAK WIM OCHOBAHMS ISl CPAaBHEHUS, KiIacCUPUKAIIIT
u 00001IeHNS;

OTIPENICTIATH 1EIH JCITSIIbHOCTH, 33]1aBaTh IMapaMeTPhl U KPUTEPUHU UX JTOCTHKCHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U IMPOTHBOPEYHS B PACCMATPUBACMBIX SBJICHUSX;

pa3pabaTeIBaTh IJIaH PELISHUS MPOOIEMbI ¢ YUETOM aHaIN3a UMEIOIIUXCS MaTepUaIbHBIX
Y HEeMaTepuaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JIEATEIbHOCTh, OLICHMBATH COOTBETCTBHUE PE3yIbTATOB IIEJISM,
OIICHUBATh PUCKHU ITOCIICACTBUI ICATCIbHOCTH;

KOOPJIMHUPOBATh M BBINOJHATH pPabOTy B YCIHOBUSX pEalbHOTO, BHUPTYaJbHOTO H
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILIICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6azoBbIe UCCIeA0BATENbCKHE eCTBHS:

BIIQJIETh HABBIKAMHU Y4€OHO-HUCCIEI0BATENbCKOW W MPOEKTHOM JesITeNbHOCTH, HABBIKAMU
paspeleHus mpooieM, COCOOHOCTHI0O M TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METOJOB
pelieHus MpakTUYECKUX 3a]1a4, MPUMEHEHHUIO Pa3IMYHbIX METOJIOB TO3HAHNUS,

OCYHIIECTBJISITh Pa3IMYHbIE BUJIbl JEATEIBHOCTH IO MOJIYYEHUIO HOBOIO 3HAHUS, €ro
WHTEPIPETAINH, MPEOOPa30BaHUI0 U MPUMEHEHUIO B PA3IUYHBIX y4EOHBIX CUTYyallUsAX, B TOM
YHCIIe IPU CO3JAaHUH YUEOHBIX U COIUAIBHBIX TPOEKTOB;



(dhopMHpOBaTh HAYYHBIA THUI MBIILIICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTUEH, KITFOUEBBIMU
IIOHATHUAMU U MCTOJaMMU,

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3a/Ja4M B 00pa30BaTEIBHON NEATEIHHOCTH U
JKU3HCHHBIX CUTYyallHUAX,

BBIABJIATE TMPUYUHHO-CIICACTBCHHBIC CBA3HM W AKTYaJIU3UPOBATh 3aJia4y, BbIIABUT'ATbH
TUIIOTE3y €€ pEeIIEHUs, HaXOAUTb apryMEHThl I JI0Ka3aTeJbCTBA CBOUX YTBEPKICHUM,
3aJlaBaTh IIapaMeTPhl U KPUTEPUU PEIICHHUS;

AHAIIM3UPOBATE IMOJYYCHHBIC B XOJ€ PCHICHHA 3ada4yu pe3yJbTaTbl, KPUTHUYCCKU
OLCHUBATb UX NOCTOBCPHOCTDL, ITPOTHO3UPOBATH U3MCHCHUC B HOBBIX YCIIOBHAX;

AaBaTb OUCHKY HOBBIM CUTyallUsIM, OLICHHUBATH HpHO6peTéHHBIﬁ OIIBIT,

OCYIIECTBIISITh II€JICHANIPABIICHHBIN IMOWCK IMEPEHOCa CPEICTB U CIIOCOOOB ICWCTBUS B
poheCcCHOHANBHYIO CPENY;

YMCTb MEPCHOCHUTDH 3HAaHUA B IMMO3HABATCJIbHYIO u IMPAaKTUYCCKYIO oOnactu
KUBHEACATCIIbHOCTH,

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTeil;

BbBIIBUI'aTb HOBBIC HWICHU, IMpE€AjiaraTb OPHUIMHAJIIBHBIC IMOAXOJAbI W PCHICHUA, CTABUTH
poOIeMBI U 3a/1a4H, TOTYCKAIOIINE AIbTCPHATHBHBIC PEIICHHUS.

3) pabora ¢ undopmanmeii:

BJIaICTH HaBbIKaMU  ITOJTYYCHHA I/IH(i)OpMaHI/II/I U3 HWCTOYHHUKOB Ppa3HbIX THIIOB,
CaMOCTOSITEIGHO ~ OCYIIECTBIISITH  TOWCK, aHAlM3, CHUCTEMATH3aIllMI0 W HHTEPIIPETAIUIO
nH(pOpMaLIUK PA3IUYHBIX BUIOB U GOPM IPEICTABICHUS;

CO3/aBaTh TEKCTHI B pa3IMUHBIX (hopMaTax ¢ yu€ToM HazHAueHUs UH(POPMALUH U LEIEeBOU
ayJIUTOpUH, BBIOUpas ONTUMANIbHYIO (POpPMY IIPECTaBICHUS U BU3YyaJIU3alllH;

OIICHUBATh JOCTOBEPHOCTH, JETUTUMHOCTh MH(pOpMaluU, €€ COOTBETCTBUE MPABOBBIM U
MOPaJIbHO-3TUYECKUM HOPMaM;

HCIOJIb30BaTh CpeACTBAa HWH(MOPMALMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pElIeHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpPraHU3allMOHHBIX 3a/ad C COONIOIEHUEM
TpeOOBaHUN SPrOHOMHKH, TEXHUKH 0€30MacCHOCTH, TUTHEHBI, PeCypcocOepekeHns, MPaBOBbIX U
ATUYECKUX HOPM, HOpM MH(POPMAIIMOHHOM 0€301MacHOCTH;

BIIaZIETh HABBIKAMU DACIIO3HABAHUA W 3alIUTHl  MHGOpMAIMK, HWHDOPMALUMOHHON
0€30MacCHOCTH JTUYHOCTH.

KomMMyHMKaTHBHbIE YHUBeEpPCaAJIbHbIE y4eOHble 1eHCTBUSA

1) oOuienue:

OCYILIECTBIISITh KOMMYHUKAIIUU BO BCeX chepax KU3HHU;

pacro3HaBaTh HEBepOaJbHBIC CpEACTBA OOIEHHUS, MOHMMATh 3HAYCHHE COLMAIbHBIX
3HAKOB, PACMO3HABAThH MPEANOCHIIKY KOHGIMKTHBIX CUTYAllUH U CMATYaTh KOH(IUKTHI;

BIIQJIETh PA3IMYHBIMH crIOcOOaMu OOIIEHHS U B3aMMOJICHCTBHS, apryMEHTUPOBAHHO BECTU
JIMAJIOT, YMETh CMATYaTh KOH(MIMKTHBIC CUTYAIUH;

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHsI C HCIOJIb30BAHHUEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHas 1eITeJILHOCTD:

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMaHIHON ¥ WHIUBUIYAIbHON paOOTHI;

BBIOMpPATh TEMAaTHUKy M METOJbI COBMECTHBIX NEHCTBUI C y4€TOM OOIIMX WHTEPECOB U
BO3MOYKHOCTEH Ka)JI0TO WieHa KOJIJIEKTUBA;

MPUHUMATh 1I€JIW COBMECTHOM JESATENbHOCTH, OPraHU30BBIBaTh M KOOPJUHUPOBATH
JNEUCTBUSL N0 MX JOCTHKEHHUIO: COCTABJIATH IUIAaH JCHCTBUN, paCHpeAeNsiTb POJM C y4ETOM
MHEHUH YIaCTHUKOB, 00CYKJIaTh pe3yIbTaThl COBMECTHOU pabOTHI;

OIICHUBATh KaYECTBO CBOETO BKJIAJa U KaXKIOTO yYaCTHMKA KOMAaH[bI B OOIIHIA pe3ylbTaT
0 pa3paboTaHHBIM KPUTEPUSIM;



npejyaraTb HOBBIE IIPOEKTHI, OLIEHWBATH MJEH C IO3ULKWH HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILLIECTBJIATH IO3UTUBHOE CTPATErMYECKOE IMIOBEACHUE B PA3JIMYHBIX CUTYyalUsX,
MIPOSIBIIATH TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUITMATHBHBIM.

PerJIHTI/IBHbIe YHUBEpPCAJIIbHbIC y‘leﬁl—[ble JeHCTBUS

1) camoopranusanus:

CaMOCTOSITEJIBHO OCYLIECTBIISITh [MO3HABATEIbHYIO JESITENBbHOCTb, BBISBIATH NPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIC 3aJa4d B 0Opa30BATCILHON NEATEIBPHOCTH U
KU3HEHHBIX CUTYyalUsIX;

CaMOCTOSITENIBHO COCTABJISITh IUIAH PELIEHUS MPOOIEMbl C YUETOM UMEIOLIUXCSA PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEIIOUTEHUI;

JlaBaTh OLIEHKY HOBBIM CUTYallHsIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANOUYTEHU;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CHOCcOOCTBOBATH (POPMHUPOBAHUIO U TPOSBICHUIO IIMPOKOW 3PYTUIIMHN B Pa3HBIX 00IaCTAX
3HAHMH, TOCTOSHHO MOBBIIIATh CBOM 00pa30BaTeNbHBIN U KyJbTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHBBHI B JAESITEIBbHOCTb, OLIEHHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

BJIaJIETh HAaBbIKAMU MO3HABATEIbHON pedIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JeHCTBUN
U MBICIMTEBHBIX MIPOLECCOB, UX PE3YIBTATOB M OCHOBAHUIL, HCHOIB30BaTh NPUEMBI pe(ICKCHH
111 OLIEHKU CUTYalluH, BIOOPA BEPHOTO PELLICHMS;

OILICHMBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHI)KCHHUIO;

IIPUHUMATh MOTHBBI U apTYMEHTBI IPYTHUX IPU aHAJIA3€E PE3yJIbTaTOB ACATECIbHOCTH.

3) npuHATHS ce0s U APYTrUx:

IIPUHUMATh ce0s, IOHUMAasi CBOM HEJJOCTATKH U JOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIyMEHTBI JPYTHUX IPU aHAJIU3€E PE3yJIbTaTOB ACATEIbHOCTH;

IIPU3HABATH CBOE MPABO U IPaBO JPYrHX Ha OIIUOKY;

pa3BUBaTh CIIOCOOHOCTh NOHUMATh MUP C MO3ULMH APYrOro 4eJIOBEKa.

INPEIMETHBIE PE3YJIBTATbBI

B mpouecce u3ydenus kypca uHPOpMaTHKU yrayOnéHHoro ypoBHs 6 10 knacce
oOyuaronumMucs OyayT TOCTUTHYTHI CIIEAYIOIUE TPEIMETHbIC Pe3yIbTaThI:

BIIQJICHUE TPEACTABICHUSMH O pOJIM HMH(GOPMALMU U CBSA3aHHBIX C HEW MPOLIECCOB B
MpUpO/ie, TEXHUKE U OOIIeCTBE, MOHATUAMHU «UHGOpMaLUS», «HMH(POPMAIMOHHBIA MPOIIECC),
«CUCTEMA, «KOMIIOHEHTHI CHCTEMBD», «CUCTEeMHBIH 3 (deKT», «uH(POpPMALMOHHAS CHCTEMay,
«CUCTEMA YIIPABIICHUS;

BJIaJICHME METOJaMU IOUCKa HHpopManuu B ceTh HHTepHeT, yMeHue KpUTHYECKU
OLIEHUBATh NH(pOPMAIIHIO, TOJTYUYEHHYIO U3 ceTh VHTepHeT;

YMEHHUE XapaKTepHU30BaTh OOJBIINE JaHHbIE, NMPUBOJUTH IMPUMEPHl HCTOUYHUKOB HX
MOJIydeHUs M HAIpaBJIEHUs] HUCIOJIb30BaHUs, YMEHHME KJIAcCU(PULIUPOBATh OCHOBHBIE 3aJaul
aHaiM3a JaHHBIX (IIPOTHO3UpPOBaAHME, KiaccH(UKalus, KiIacTepu3alMs, aHalIu3 OTKIOHEHHH),
MIOHMMAaTh IOCJEI0BATENbHOCTh PEIIEHUS 3a/lad aHalu3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX,
OUHCTKA M OIIeHKa KauecTBa JaHHBIX, BHIOOP W/WIM IMOCTPOEHHE MOJENH, MpeoOpa3zoBaHue
JIAHHBIX, BU3YyaJln3allusl JaHHBIX, MHTEPIPETalts Pe3yJIbTaTOB;



MMOHMMAHNE OCHOBHBIX IPHUHIIUIIOB YCTPOWCTBA W (DYHKIIMOHUPOBAHUS COBPEMEHHBIX
CTAIlMOHAPHBIX W  MOOWIBHBIX KOMIIBIOTEPOB, TEHACHIMN Ppa3BUTHS  KOMITBIOTEPHBIX
TEXHOJIOT Ui,

BIIQJICHUE HaBBIKAMH DPA0OTHI C ONEPAIMOHHBIMH CHUCTEMAaMH, OCHOBHBIMH BHJIaMU
MIPOrPAMMHOTO OOECTICUeHUS AJIsl PEeIICHUs YIeOHBIX 33a/a4 110 BRIOPAHHOH CIIeIIMATH3aIUY;

HAJIMYKE TPEACTABICHUN O KOMIIBIOTEPHBIX CETSIX M UX POJM B COBPEMEHHOM MHUpE, O
0a30BBIX MPHUHIMIIAX OpPraHW3alUU U (QYHKIIMOHHPOBAHUS KOMITBIOTEPHBIX CETEH, 00 00mmX
MIPUHIIUIIAX Pa3pabOTKH U (PYHKIIMOHUPOBAHUSI UHTEPHET-TIPUIIOKEHUI;

MMOHMMAaHHE Yrpo3 MHPOPMAIMOHHON O€30MaCHOCTH, UCIOIB30BAHIE METOJIOB U CPEICTB
MPOTUBOJCUCTBUSL ATHUM Yrpo3aMm, COONIOfCHHE Mep Oe30MacHOCTH, MPEIOTBPALIAIOIINX
HE3aKOHHOE PACIPOCTPAHCHHUE IEPCOHAIBHBIX JaHHBIX, COOJIOJICHUE TPEOOBAHHMN TEXHHKHU
0€30MaCHOCTH U TUTHUEHBI TIPH pad0Te C KOMIBIOTEPAMH U APYTUMH KOMIIOHEHTaMH IIU(POBOTO
OKPYXXEHHs, TMOHWMAaHHE IPABOBBIX OCHOB HCIOJIb30BaHUSI KOMITBIOTEPHBIX IIporpamm, 0a3
JTAHHBIX U paboThI B ceTu HTEpHET;

MMOHMMAaHUE OCHOBHBIX MPHUHIIUIIOB JUCKPETU3AIMU PA3IMYHBIX BHIOB HWHGOPMAIINH,
yMEHHUE OMpPEeNeNsITh HHPOPMAIMOHHBIN 00BEM TEKCTOBBIX, Tpa)UUECKUX U 3BYKOBBIX TAHHBIX
MpY 33/IaHHBIX NTapaMeTpax AUCKPETHU3ALHNH, YMEHHUE ONPENETATh CPEAHIO CKOPOCTh Nepeaadyun
JAHHBIX, OIIEHUBATh U3MEHEHHE BPEMEHH TIepeIauu NMPU U3MEHEHUU WH(OpMaImoOHHOTO 00BEMa
JTAHHBIX U XapaKTEPUCTUK KaHaya CBS3U;

YMEHHME HCIOJIb30BaTh IMPHU PEMIEHUM 3aJad CBOMCTBA MO3UIMOHHOW 3allMCH YHUCEI,
QIropyuTMa TMOCTPOEHUS 3alMCH 4YHUCIa B TMO3WIHUOHHOW CHUCTEME CUMCICHUS C 3aJaHHBIM
OCHOBAHHMEM M MTOCTPOCHUS YHCIIAa MO CTPOKE, COJIEPKAIIEN 3aMIUCh ATOTO YHCIIA B MO3UIIMOHHOM
CHUCTEME CUHCIICHHS C 3aJIaHHBIM OCHOBAHHEM, YMEHHUE BBITIOJHATH apu(METUUECKHUE OTepaIiun
B ITO3UIITMOHHBIX CHCTEMAaX CUMCIICHHUS;

YMEHUE BBITIOJHATh TPEOOpa30BaHUs JIOTHUYECKUX BBIPAXCHUH, HCIOJB3YsS 3aKOHBI
anreOppl  JIOTMKHA, YMEHUE CTPOUTh JIOTHYECKOE BBIPAXEHHE B JU3BIOHKTHBHON U
KOHBIOHKTUBHOM HOPMaJbHBIX (opMax IO 3aJaHHOW TaONHIlE WCTHHHOCTH, HCCIEIOBATh
00J1aCTh MCTUHHOCTH BBICKA3bIBAHUS, COJIEPHKAIIETO IEPEMEHHBIE, peliaTh HECIOKHbBIS
JIOTUYECKHE YPABHEHUSI M1 CUCTEMbI YPABHECHUI;

MMOHMMaHKHE 0a30BbIX AJTOPUTMOB OOpPaOOTKM YHCIOBOM M TEKCTOBOW WHGOpPMAIUU
(3amuch 4ucen B TO3WIMOHHON CHCTEME CYMCIICHHs, HaXOXKJICHHE BCEX IPOCTBHIX YHCEN B
3a/IaHHOM JIMana3oHe, 00padoTKa MHOTOPA3PSAHBIX IIEJIBIX YHCEIl, aHAIU3 CUMBOJIBHBIX CTPOK U
JIPYTUX), QITOPUTMOB IMOUCKA M COPTHUPOBKH, YMEHHE OMNPEICISTh CIOKHOCTh M3y4aeMbIX B
Kypce 0a30BBIX aJITOPUTMOB (CYMMHUPOBAaHHE JJIEMEHTOB MAacCHBA, COPTHPOBKA MAacCHBa,
nepeOOpHbIE ATOPUTMBI, TBOUYHBIM MOUCK) U MPUBOJIUTH MPUMEPHI HECKOJIBKUX aJTOPUTMOB
pa3HOM CJIOKHOCTH AJIsI pELICHUS OJTHOU 3aJ1a4u;

BIIaJICHUE YHUBEPCAIBHBIM SI3IKOM MPOrpaMMHUpPOBaHus BbicOKOro ypoBHs (Python, Java,
C++, C#), mpeacraBieHUsIMU O 0a30BbIX TUNAX MaHHBIX M CTPYKTypaxX IaHHBIX, yYMEHUE
WCIIOJIb30BATh OCHOBHBIE YIPABJISIIOUIME KOHCTPYKIMH, YMEHHE OCYIIECTBIATh aHAIU3
MPEJIOKEHHOW MpPOrpamMMbl: OIpPENesTh Pe3ylabTaThl pabOThl MpPOrpamMMbl TMPH 3aJaHHBIX
WUCXOJIHBIX JAaHHBIX, ONpPENENsATh, NPU KaKUX HMCXOAHBIX JAHHBIX BO3MOXHO IOJIyYeHUE
yKa3aHHBIX PEe3YyNbTAaTOB, BBISABIATH JAaHHBIE, KOTOPbIE MOTYT MPHUBECTH K OLIMOKe B paboTe
MPOrpaMMebl, GOPMYITUPOBATH MPEUIOKEHHUS M0 YIYUIICHUIO IPOrPaMMHOTO KOJIa;

YMEHHE CO3/1aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JOKYMEHTHI U JIEMOHCTPALMOHHBIE
Marepuanbl C MCIOJb30BAHUEM BO3MOXXHOCTEM COBPEMEHHBIX IIPOTPAMMHBIX CPEACTB U
00JIauHBIX CEPBHCOB;

YMEHHE HCIOIb30BaTh AIEKTPOHHBIC TAONUIIBI ISl aHAIHN3a, IPEeICTaBIeHHs 1 00paboTKu
JTAHHBIX (BKIIOYAs BBIYMCIEHHUE CYMMBI, CpPEOHEr0 apu(pMETHUYECKOTO, HaWOOIBIIET0 U
HAaUMEHBIIIETO 3HAYCHUH, pellieHne YpaBHEHH, BBIOOP ONTUMAIBHOTO PEMICHUS, TOAO0p THHHUH
TpeHa, pelIeHue 3a1a4 MPOTHO3UPOBAHHUS ).



B mpouecce wusydenus kypca wuHpopmatuku yriyonaéHHoro ypoBHs 6 11 knacce
00ydaronuMucs OyIyT TOCTUTHYTHI CIICAYIONIHE IPEIMETHBIC PE3yIbTATHI:

YMEHHE CTPOWTH HEPABHOMEPHBIC KOJIbI, JOMYCKAIOUIUE OJHO3HAYHOE JCKOJUPOBAHUE
coobuiennii (mpeuKCHbIE KOJbI), HCIOJb30BaTh MPOCTEHIINE KOJABI, KOTOpBIE MO3BOJSIOT
oOHapyXHBaTh W HCIPABJIATH OMIMOKH MPH Nepeaaye JaHHbIX, CTPOUTH KO, 00eCTIeYrBAIOIINI
HAaUMEHBIITYI0 BO3MOXKHYIO CPEIHIOI JJIUHY COOOIEHUS MPU HM3BECTHOH YacCTOTE CHMBOJIOB,
MOACHATH IIPUHIUIILI pa60TI>I IMPOCTBIX AJITOPUTMOB CKATUA JAHHBIX;

YMEHHE peIllaTh AJITOPUTMUYCCKUE 3aJa4yH, CBSI3aHHBIC C aHanu3oM rpadoB (3amauu
IMOCTPOCHHUA OINTUMAJIBHOIO IIyTM MCXKAY BCpIIMHAMU rpa(ba, ONpCACIICHUA KOJHMYCCTBA
pa3aMyYHbIX MyTEH MeXay BEpIIMHAMHU OPHEHTHPOBAHHOIO AalMKINYECKOro rpada), yMeHue
HCIIOJIB30BAaTh JACPCBbA IHpU aHAJIMU3C W IOCTPOCHHMM KOAOB U IJid HOPCACTABJICHUSA
apu(MeTHYeCKUX BBIPAXKEHHM, MPU PELUICHUH 337ay MOMCKAa U COPTUPOBKH, YMEHHE CTPOUTHh
JIEpEBO WIpbl IO 3aJJaHHOMY alIrOpPUTMY, pa3padaTbiBaTh M OOOCHOBBIBATH BBIUTPBIIIHYIO
CTPaTCTruro Urphl;

yMeHHE pa3pabaTbIBaTh U PEATM30BbIBATh B BUJIE MPOTrpamMM 0a30Bbl€ arOPUTMBbI, YMEHHE
HCIIOJI30BAaTh B MpOorpaMMax JaHHBIC PA3JIMYHBIX THUIIOB C y‘IéTOM OFpaHI/I‘IGHI/II\/'I Ha auaria3oH
X BO3MOYKHBIX 3HAQUEHUU, NMPUMEHATh NPU PELUICHUH 3a4ad CTPYKTYpbl JAHHBIX (CIHCKH,
CIIOBapH, CTEKH, OYEpEaW, JEPEBbs), HCIOIB30BaTh 0a30BBIE ONEpAMH CO CTPYKTypaMHu
JaHHBIX, MPUMCHATh CTaHAAPTHBIC U COOCTBEHHEIE moarporpaMmal U1 O6pa6OTKI/I YUCIIOBBIX
JTAHHBIX W CHMBOJIBHBIX CTPOK, WCIIOJIb30BaTh TpH pa3paboTke NporpaMM OHOIHOTEKH
moamnporpamMm, 3HATH q)yHKHI/IOHa.]'H)HBIe BO3MOXXHOCTH HWHCTPYMCHTAJIBHBIX CPEACTB CPCAbl
pa3paboTKH, yMEHUE UCIOJH30BaTh CPEJACTBA OTIIAIKH MPOrPaMM B Cpejie TTPOrpaMMHUPOBAHUS,
YMEHHE JOKYMEHTHPOBATH IIPOTPAMMEL;

YMEHHUE CO3/IaBaTh BeO-CTPAHUIIBL;

BJIaJICHHEC OCHOBHBIMHU CBEJCHUSMHU O 0a3ax JaHHBIX, UX CTPYKTYpE, CPEICTBAX CO3JaHHUS
1 pabOTHI C HUMH, YMEHHE UCIOJIb30BaTh TAOIMYHbIE (PEAIMOHHBIC) 0a3bl TAaHHBIX (COCTABIATH
3arpockl B 0a3ax TaHHBIX, BHITIOJHATH COPTUPOBKY M TIOMCK 3aIrceil B 0a3e TaHHBIX, HAITOJIHATh
paszpaboTaHHyI0 0a3y JaHHBIX) U CIIPABOYHBIEC CHCTEMBI;

YMEHHUE HCIIOJIb30BaTh KOMITBIOTEPHO-MAaTEeMAaTHIECKUE MOJIEITH /ISl aHajn3a OOBEKTOB U
nporeccoB:  (GopMyiaHpoBaTh IIeNb  MOJCIMPOBAHMS, BBIIOJIHATh aHAIM3 PE3YJIbTATOB,
MOJIy4CHHBIX B XOJIE MOJICIIMPOBAHUS, OILEHHBATH COOTBETCTBHE MOJCITH MOJCIUPYEMOMY
00BEKTY HITU TPOIIECCY, MPEICTABISATH PE3yIbTaThl MOJACTHUPOBAHHSI B HATJISITHOM BH/IC,

YMEHHUE OpPraHU30BbIBaTh JUYHOE HH()OPMAIMOHHOE MPOCTPAHCTBO C HCIOJIH30BAHUEM
Pa3IMYHBIX CPEJCTB MUPPOBBIX TEXHOJOTHA, MTOHUMAHHE BO3MOXKHOCTEH IU(PPOBBIX CEPBUCOB
rOCyJapCTBEHHBIX YCIIYT, IIU(PPOBBIX 00pa30BaATEILHBIX CEPBUCOB;

MMOHUMAaHUE OCHOBHBIX MPHUHIIUIIOB PabOThI, BOBMOKHOCTEH M OTPAaHUYCHUS] IIPUMCHECHUS
TEXHOJIOTUH MCKYCCTBEHHOTO MHTEIUICKTAa B PA3IMYHBIX O0JIACTAX, HAIMYHME MPEICTABICHUIN O
Kpyre pelraeMbix 3ajad MallMHHOTO OOyueHus (pacro3HaBaHMs, KiIacCH(pUKauu U
MIPOTHO3UPOBAHMSI) HATMYKE TIPEACTABICHUN 00 MCIOJIb30BaHUH WH(OPMAIIMOHHBIX TEXHOJIOT U
B Pa3JIMYHBIX MPO(ECCHOHATBHBIX cepax.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KoJumnuecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM udpoBbie
Ne i/ pasi Konrpoabubie | IIpakTHyeckue (1nchp )
NPorpamMmbl Bcero 5 6 o0pa3oBaTe/bHbIE
padoTbI padoThbI pecypebi
Pazpea 1. llndpoBasi rpaMoTHOCTH
1.1 Kommbrorep - yHHBEpcaabHOE YCTPOUCTBO 6 https://kpolyakov.spb.ru/sc
' 00pabOTKH JaHHBIX hool/probook/slides.htm
https://kpolyakov.spb.ru/sc
1.2 [IporpammuOe obecrieueHue 6 hool/probook/slides. htm
https://kpolyakov.spb.ru/sc
13 Kommbrotephpie cetn 5 hool/probook/slides.htm
1.4 WNudopmanronHas 6e30macHOCTb 7 2
Hroro no pazneny 24
Pa3znen 2. Teopernueckue 0CHOBbI HH()OPMATHKH
[IpencraBnenue nupopmanuu B https://kpolyakov.spb.ru/sc
2.1 19 2 .
KOMIIBIOTEPE hool/probook/slides.htm
https://kpolyakov.spb.ru/sc
2.2 OCHOBBI aNreOphl JOTUKH 14 1 hool/probook/slides.htm
https://kpolyakov.spb.ru/sc
2.3 Kommnerorepnas apupmerruka 7 1 hool/probook/slides.htm
Wroro no pazgeny 40
Paznea 3. AropurmMsl 1 NpOrpaMMHpPOBAHUE
https://kpolyakov.spb.ru/sc
3.1 BBenenue B nmporpaMMupoBaHUe 16 0.5 hool/probook/slides.htm
https://kpolyakov.spb.ru/sc
3.2 BcnomorarenbHble alropuTMBbL 8 2 hool/probook/slides.htm
33 Ulic/leHHbIE METO b 5 3 https://kpolyakov.spb.ru/sc

hool/probook/slides.htm




ANTopUTMBI 00pa0OTKH CUMBOJIBHBIX https://kpolyakov.spb.ru/sc
3.4 5 1 .
JAHHBIX hool/probook/slides.htm
https://kpolyakov.spb.ru/sc
3.5 AJTopuUTMBI 00pabOTKH MAacCHBOB 10 3.5 hool/probook/slides.htm
Hroro no pazneny 44
Paznen 4. UndopmanmoHHble TEXHOJIOTUH
https://kpolyakov.spb.ru/sc
4.1 O06paboTKa TEKCTOBBIX JOKYMEHTOB 6 2.5 hool/probook/slides.htm
https://kpolyakov.spb.ru/sc
4.2 AHAJH3 JAHHBIX 8 3 hool/probook/slides.htm
https://kpolyakov.spb.ru/sc
Hroro no pazneny 14 hool/probook/slides.htm
https://kpolyakov.spb.ru/sc
Pesepsroe Bpems 14 hool/probook/slides.htm
OBILIEE KOJIMYECTBO YACOB I1O I[TPOITPAMME 136 21.5




11 KJIACC

KounuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne n/m OporpaMMBb Beero KO;TpOJIbeIe HpﬁaKTI/I‘{eCKI/Ie 0BpazoBaTEIbHbIE
padoTsI padoTshl pecypebi
Pa3nes 1. Teoperuyeckue 0CHOBbI HHPOPMATHKH
Nudopmanus u uapopMamoHHbIe https://kpolyakov.spb.ru/sc
1.1 10 2.5 .
MPOLECCHI hool/probook/slides.htm
https://kpolyakov.spb.ru/sc
1.2 MonenupoBanue 8 2 hool/probook/slides.htm
Hroro no pazneny 18
Paspnen 2. Anropurmsl ¥ IPOrpaMMHPOBAHUE
https://kpolyakov.spb.ru/sc
2.1 DJIEMEHTHI TEOPUHN aJITOPUTMOB 6 1 hool/probook/slides. htm
https://kpolyakov.spb.ru/sc
2.2 AJNTOPUTMBI U CTPYKTYPbI JaHHBIX 28 10 hool/probook/slides.htm
OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO https://kpolyakov.spb.ru/sc
2.3 16 4.5 .
IPOTPaMMHUPOBAHUS hool/probook/slides.htm
Hroro no pazneny 50
Pasznen 3. UndopmanmoHHbIe TEXHOJIOTHH
KomnbroTepHo-MaTemMaTuyeckoe https://kpolyakov.spb.ru/sc
3.1 8 2 .
MOJICIINPOBAHUE hool/probook/slides.htm
https://kpolyakov.spb.ru/sc
3.2 basbr nanHbIx 10 4 hool/probook/slides.htm
N https://kpolyakov.spb.ru/sc
3.3 Beb-caliTe: 14 4 hool/probook/slides.htm
https://kpolyakov.spb.ru/sc
34 KomnsrotepHas rpaguka 8 3.5 hool/probook/slides.htm
35 3D-MoenupoBanHe 8 3 https://kpolyakov.spb.ru/sc

hool/probook/slides.htm




Hroro no pazneny

48

PesepBHOE Bpems

20

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

136

36.5




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne
o/ Tema ypoka
1 TpeGoBaHMs TEXHUKU 0E30MIACHOCTH U TUTHCHBI TIPU PabOTe ¢ KOMIBIOTEPAMHE U
JIPYTUMU KOMIIOHEHTaMU HU(PPOBOTO OKPYKEHUS
2 [TpuHIMIBEI PA0OTH KOMITBIOTEPOB ¥ KOMITBIOTEPHBIX CHCTEM
3 OO6MeH JaHHBIMH C TIOMOTIIBIO IITUH. KOHTPOJUIephl BHEITHUX YCTPOUCTB
4 ABTOMaTHYECKOE BBINOJIHEHUE IPOTPaMMBI ITPOLIECCOPOM
5 OmnepaTuBHasi, MOCTOSTHHAS U JOJATOBPEMEHHAs! MaMsITh. KOHTpOIUIephl BHEITHUX
ycTpoucTB. [IpsMoit qocTym kK maMsTi
6 CoBpeMeHHbBIE KOMITBIOTEPHBIE TEXHOJIOTHH
7 [IporpamMmmHoe obecrieueHre KOMIbIOTEPOB, KOMITBIOTEPHBIX CUCTEM U MOOMIIBHBIX
YCTPOMCTB
8 CucremHoe nmporpaMMHoOe obecrieuenne. OnepanmoHHbIe CUCTEMBI
9 Yrunutel. [paiiBeps! ycrpoicTs. [lapamnensHoe nporpaMMUpOBaHHE
10 WHcTannsauus v IeMHCTAIISAIUS TPOTPaMMHOTO 00eCTiedeH s
11 @aitnoseie cuctemsl. [IpuHIKIIBI pa3MenieHyst 1 UMeHOBaHUs (paiiIoB B
noJiroBpeMeHHo# mamsitu. [11aGmoHb! a1 onucanus rpynn GhanaoB
12 3akoHomarenscTBO Poccuiickoii @enepamnuu B 007aCTH MPOTPAaMMHOTO 00ECTICYCHHS U
JAHHBIX
13 [IpuHUMNBI TOCTPOEHUS U annapaTHble KOMIIOHEHTHI KOMIIBIOTEPHBIX ceTel. CeTeBbie
IIPOTOKOJIBI
14 Cetpb lnTEpHET
15 Pa3znenenne IP-ceTu Ha MOACETH C MIOMOIILIO MAaCOK MOJACETEN
16 CeTeBo€ aIMUHUCTPUPOBAHUE
17 Bungsl nestensnoctu B cetu Uutepuer. CepBucel MHTepHeTa. ['ocynapcTBeHHbIE
JJIEKTPOHHBIE CEPBUCHI U YCIYT'H
18 Nudopmanronnas 6€301acHOCTh
19 BpenoHocHble mporpaMMHOe 06ecriedeHre U METO bl OOPHOBI C HUM
20 [IpakTnueckas paborta o treme "AHTUBUPYCHBIEC TPOrPaMMBbl"
71 Opranuzanus audHoro apxusa uHGopmarmu. PesepBroe konuposanue. [laponbHas
3allliTa apXuBa
22 [[IudpoBanme TaHHBIX
23 Anroputm mudposanusi RSA. Creranorpadust
24 [Tpaktuyeckas padota no teme "lllndpopanue naHHbIX"
75 Nndopmanus, nanaeie v 3HaHUs. MHOOpMAaLIMOHHBIE TTPOIIECCH B TPUPOJIE, TEXHUKE U
oOrmiecTBe
HenpepwiBHBIEC U AUCKPETHBIE BETUYHUHBI U CUTHAIBI. HE00X0MMOCTh AUCKpETU3alNN
26 uH(dopMaluY, TpeTHA3HAYCHHOH 711 XpaHeHUs], Tiepeadun 1 00paboTKu B IIU(POBBIX
CUCTEMAX
7 JIBonuyHOe Ko/iupoBaHue. PaBHOMEpHBIE 1 HEpaBHOMEpHBIE KO/bL. JlekoaupoBanue

COO6H.[€HPII>1, 3alMMCAHHBIX C TIOMOIIIBIO HCPABHOMCPHBIX KOJI0B




VYcenosue @ano. [IocTpoeHre 0JHO3HAYHO JEKOUPYEMBIX KOJIOB € IIOMOIIBIO I€pEBaA.

28 I'pad An. A. MapkoBa

29 Enununet u3amepenus KoamdecTBa HHGopManuu. AdaBUTHBINA TOIX0.T K OLIEHKE
KOJIMYeCTBAa HHPOPMALIUU

30 Cucrembl CUYUCICHUS

31 [lepeBos yKicen U3 OJTHOM CUCTEMBI CUMCIEHUS B APYT'YIO

3 JIBonuHasi, BOCbMEpUYHAsl U IIECTHAIATEPUYHAS CUCTEMBI CUMCIIEHUS, CBSI3b MEXK Y
HUMU

33 JIBonuHasi, BOCbMEpUYHasl U MIECTHAIIATEPUYHAs CUCTEMBI CUMCIIEHUS, CBSI3b MEXKTY
HUMU

34 JIBonuHasi, BOCbMEpUYHasl U MIECTHAIIATEPUYHAS CUCTEMBI CUMCIIEHUS, CBSI3b MEXKTY
HUMU

35 ApubdmMeTnueckne onepannu B MO3UITHOHHBIX CHCTEMAaX CUUCIICHUS

36 TpouuHas ypaBHOBELIEHHAS] CHCTEMA CUHUCIICHUSI

37 JIBOMYHO-IeCATHYHAS CHCTEMa CUMCIICHUS

38 KoaupoBanue TeKCTOB

39 PactpoBoe xogupoBanue n300pakeHi

40 [IpakTnueckas pabota no teme "Juckperusanus rpaduyeckoit uHGopmau”

A1 [IBeToBBie MOneH. BekropHoe komupoBanue. @opmatsl daitio. TpéxmepHas rpaduka.
@®pakranpHas rpaduka

42 Komuposanue 3Byka. Ouenka HHPOPMAIIMOHHOTO 00bEMa 3BYKOBBIX TAaHHBIX MPU
3aJJaHHBIX YaCTOTE TUCKPETU3AINH U PA3PSTHOCTH KOJUPOBAHUS

43 [Tpaktrueckas padota o teme "JluckpeTusanus 38ykoBoi nHGopmaruu"

44 OCHOBBI areOphI JTOTUKH

45 Jlornueckue oneparuu. TabaUIIbl HCTUHHOCTH

16 Jloruueckue BolpakeHus. Jlornueckue ToxkaecTa. JlokazaTesbCTBO JIOTHYECKUX
TOKJIECTB C MIOMOIILIBIO TaOJIUIl UCTUHHOCTH

47 [IpakTuueckas pabora no teme «I[locrpoenue u aHanu3 TabIUIl UCTUHHOCTH B
TaOJIMYHOM ITPOLIECCOPEN

48 Jlorudeckue onepaluy 1 onepalny HajJ MHOKECTBaMU

49 Jlorudeckuie onepanyy 1 ONepalny HajJl MHOXKECTBAMHU

50 3aKkoHbI anreOpbl JOTMKU. DKBUBAJICHTHBIE TPEOOPA30BAHNUS JOTHUECKUX BBIPAKCHUN

51 Jlornueckue ypaBHEHUs U CUCTEMbl YpaBHEHUM

57 Jloruueckue GpyHKIIMU. 3aBUCUMOCTh KOJIMYECTBA BO3MOYKHBIX JJOTHYECKUX (PYHKIIHUMA OT
KoJim4ecTBa apryMmeHToB. [lomHble cucTeMbl JJoTHuecKuX QyHKIUH
Kanonunyeckue Gopmbl Joruueckux BoipaxkeHnil. CoBepiieHHbIe TU3bIOHKTUBHBIE U

53 KOHBIOHKTUBHBIE HOPMAaJIbHBIE JOPMBI, AITOPUTMBI UX TTOCTPOCHHUS 0 TabIuIe
HWCTUHHOCTHU

54 Jlorndeckue 3EMEHTHI B COCTaBE KOMIIBIOTEPA

55 Tpurrep. Cymmarop. MHOropaspsiiHblii CymMMaTop

56 HOCTpoeHI/IVe CXEM Ha JIOTHYECKUX NIEMEHTaX. 3alHUCh JOTUYECKOTO BBIPAXKEHUS 110
JIOTUYECKOM CXeMe

57 MuKpocXeMbl U TEXHOJIOTHSI UX POU3BO/ICTBA

58 [IpeacraBneHue HeNbIX YUCEN B MaMITH KoMnbloTepa. OTpaHUYE€HHOCTh AMana3oHa




YHUCeJl MPU OTPAaHUYEHUHU KOJIMYecTBa pa3psiioB. [lepenonHenue pa3psiHON CETKU

be33HakoBbIe ¥ 3HAKOBBIC JJAHHBIC. 3HAKOBBIN OMT. [IBOMYHBIN JIOTIOJHUTEIBHBIN KOJI

59 OTPULIATENbHBIX YHCET

60 [ToOuToBBIE NTOrMYecKue onepanud. Jlornaeckuii, apuMETHUECKIN U UKITAYECKUNA
CABUTH

61 [IudpoBanre ¢ TOMOIIBIO TOOUTOBOH onepanuu «uckitovaroniee NJIN»

62 [IpencraBieHue U XxpaHEeHUE B MAMSITH KOMIIBIOTEPA BEILIECTBEHHBIX YHCEI

63 Boinosinenue onepanuii ¢ BEIIECTBEHHBIMH YMCIIAMHU, HAKOIJIEHUE OLTMOOK IIPH
BBIYHMCIICHUSIX

64 [IpakTnueckas pabota no teme «M3ydeHne nopaspsgHOro MaTMHHOTO MTPEICTaBICHUS
LEJIBIX U BEIIECTBEHHBIX YHCEI»

65 AHanu3 alropuTMOB

66 Oransl perieHns 3aa4 Ha komnbtorepe. MHCTpyMeHTalbHbIE CpeACTBA: TPAHCIATOP,
OTJIAUUK, TPODUITUPOBIINK

67 Cpena nporpamMupoBanusi. KoMnumsiiust 1 uaTepripeTanus nporpaMmm. BupryanbHbie
MauiuHbl. MIHTerprpoBanHas cpeaa pa3paboTKu

68 MeTo1bl OTJIaJIKK TPOrpaMM

69 Tunsl nepeMeHHBIX B 3bIKE TPOIPaMMHUPOBAHHUS

70 O06paboTKa ETBIX YUCEI

71 O06paboTKa BEMIECTBEHHBIX YHCEI

72 Cny4aliHble U IICEBIOCTYyYalHbIC YHCIIa

73 Betnenus. CiioxHbI€ yCIOBUS

74 [ukiel ¢ ycnmoBuem

75 [ukael o nepemeHHo. B3anmMo3aMeHsaeMOCTh pa3IuyHbIX BUJOB IIUKIOB

76 O06paboTka HaTypaJIbHBIX YHCEIl C UCIOJIb30BAaHHEM IIMKIIOB

77 HaxoxaeHue Bcex MpoCThIX YKceN B 3aJJaHHOM Juamna3one [Ipaktuueckas pabota no
teme «Pemenue 3agay MeTo10M repedopar»

78 WNuBapuaHT nukia

79 JloKyMEeHTHpOBaHUE NPOTPAMM

80 OO6paboTka TaHHBIX, XpaHALIUXCcs B (paiimax

81 Pa3Ouenue 3agaun Ha roa3agadu

22 Hcnonb3oBanue cTannapTHON OMOIMOTEKH s3bIKa IporpammupoBanus. [lonkmoyenne
OMOIMOTEK MOANPOTrpaMM CTOPOHHHX MTPOU3BOIUTENEH

83 [Toamporpammsl (pouie1ypsl U GYHKITUN)

84 [Tonmporpammsl (poueypsl U QyHKIIMH)

85 IIpakTuyeckas paborta no Teme "Pa3paboTka noamnporpamm"

36 Pexypcus. PekypcuBHble 00bekTHI ((ppaxTainsl). PekypcuBHBIE poLeyphbl U (PYHKIIHH.
Hcnosip30BaHue cTEKA JIs1 OpraHU3allMi PEKYPCUBHBIX BBI30BOB

87 [TpakTuyeckas pabota no Teme "PekypcuBHbIe OANPOrpaMMsbl"

88 MoaylbHBII NPUHIMI IOCTPOEHUS IPOrpamMm

89 UucneHHble METObI

90 [IpakTuyeckas padora o Teme «UncIeHHOE peleHre ypaBHEHU

91 Hcnosp30BaHNue JUCKPETHU3ALMU B BBIYMCIUTENBHBIX 337ja4ax




[Ipaktuyeckas padora o Teme «[IpubOnmxEHHOE BEIYMCICHUE UTHH KPUBBIX U

92 o
iomaaen Guryp»

93 [Ipaktuyeckas padora o teme «Ilouck MakcuMyma (MHHUMYMa) QYHKITHIDY

04 Ob6paboTtka CUMBOJIBHBIX JHHBIX. ANroput™Mbl 00pabOTKH CUMBOJIBHBIX CTPOK: MOJCUET
KOJIMYECTBA NOSIBIIEHUN CUMBOJIA B CTPOKE

95 ANropuTMBI 00paOb0OTKH CHMBOJIBHBIX CTPOK: pa30HEHNE CTPOKH Ha CJIOBA TI0
pOOETHHBIM CUMBOJIAM

96 AHFOpHTMEI O6pa(§OTKI/I CHUMBOJIbHBIX CTPOK: ITOUCK MOJACTPOKH BHYTPU JAHHOU CTPOKH;
3aMeHa HalJIeHHOM MOJCTPOKHU Ha IPYTYIO CTPOKY

97 [IpakTuueckas padota o reme "OOpaboTKa CTPOK C UCTIOJIb30BaHUEM (YHKITUIH
CTaHJIapTHOW OMOIMOTEKHU s3bIKAa IPOrpaMMUpOBaHUs"

98 ['eneparus ciioB B 33JJaHHOM al(aBuTe

99 MaCCI/IBI?‘I Y TIoCJIeIoBaTebHOCTH uncen. [Ipaktudeckas pabota mo teme "3amnojiHeHne
MaccuBa

100 O6001mEHHBIE XapaKTEPUCTUKA MAacCHBa

101 PHHeﬁ?BIﬁUHOHCK 3aJJaHHOTO 3HaueHus B maccuse. [IpakTuueckas pabora o Teme

JIMHEWHBII IONCK 3aIaHHOTO 3HAYEeHUS B MaccuBe"

102 [IpakTnueckas pa6(')'Ta o teme "[lonck MUHUMaNIBHOTO (MAaKCUMAaJIbHOTO) JIEMEHTA B
YHCIIOBOM MAacCHBE

103 CoptupoBka ogHomMepHOTO MaccuBa. [Ipocteie MeTo bl copTupoBKU. [IpakTHueckas
pabota o Teme "[IpocThie METOIBI COPTUPOBKHU MaccuBa'

104 CoptupoBka ciausiHueM. beicTpast coptupoBka Maccuba (anroputm QuickSort).
[IpakTrueckas paboTa o Teme "bpicTpas COpTHpPOBKa MaccuBa'

105 %[BOI/II{HHI?IUHOHCK B OTCOPTHPOBAaHHOM MaccuBe. [IpakTuueckas pabota mo treme

JIBonuHBIM mouck"

106 JIBymMepHBIE MAaCCHBBI (MAaTPHUIIBI)

107 Anroput™Mbl 00pabOTKH MaTpPHIL

108 Pemrenue 3amay agannsa JaHHBIX

109 CpencTBa TEKCTOBOIO IPOLECCopa

110 KomnbrorepHasi BEpCTKa TEKCTA

111 [IpakTnueckas pabora o teme "BépcTka JOKYMEHTOB ¢ MaTeMaTH4ecKUMH opmynamu”

112 HNHCTpyMEHTBI pelieH3uPOBAHMS

113 [IpakTnueckas pabota o teme "MHOrocTpaHHYHbBIE JOKYMEHTHI"

114 Ob6naunblie cepBuchl. KomnekTuBHas pabota ¢ jokymentamu. [Ipaktudeckast paborta mo
teme "KomnekruBHasi pabota ¢ TokymMeHTamu'"

115 Ananus gaHHbIX. bosbIne naHHbIE

116 MamuHHoe 00yueHue

117 AHanu3 IaHHBIX C TOMOIIBIO SJEKTPOHHBIX TAOJIHII

118 IIpakTuyeckas pabota o Teme "AHaJIM3 JAHHBIX C MOMOIIBIO AEKTPOHHBIX TabHI"
IToctpoenue rpapukos Gpynkumii. [lpaktuueckas padora no reme "Harnsanoe

119 MIpPEJICTaBJICHUE PE3YAbTATOB CTATUCTUIECKONH 0OPaOOTKH TaHHBIX B BUJE TUATPAMM
CPEICTBaAMU PEIaKTOpa AIIEKTPOHHBIX TaOIuIr"

120 Jluauu Tpenna. [lpaktuueckas padota mo reme "[logbop nuHUM TpeHAaa,

IIPOrHO3UpOBaHue"




121 [Toxbop mapamerpa. [IpakTudeckast pabora o teme "HnuciaeHHOE pellieHre YpaBHEHUN ¢
MTOMOIILI0 TI0100pa mapamerpa”

122 OnTuMu3anus Kak TOMCK HAWJIYYIIeTo pEIIeHHs B 3aJaHHbBIX yCIoBUsX. [IpakTnueckas
paboTa no Teme "PemieHne 3aa4 ONTUMH3AIMHN C TOMOIIBIO AIEKTPOHHBIX Ta0IUI"

123 PesepBHOE Bpems

124 PesepBHOE Bpems

125 PesepBHOE Bpems

126 PesepBHOE Bpems

127 PesepBHOE Bpems

128 PesepBHOE Bpems

129 PesepBHOE Bpems

130 PesepBHOE Bpems

131 PesepBHOE Bpems

132 PesepBHOE Bpems

133 PesepBHOE Bpems

134 PesepBHOE Bpems

135 Pe3epBHOE Bpems

136 PesepBHOE Bpems

OBIIEE KOJJMYECTBO YACOB I10 ITPOTPAMME




11 KJIACC

Ne
u/n Tema ypoka

1 KommuectBo nndopmarym

2 AJNTOPUTMBI CXKATUSI TAHHBIX

3 Anroput™ Xaddmana

4 [TpakTudeckas pabora no Teme "CxkaTue JaHHBIX C OMOINBI0 anropurMa Xadhmana'

5 Anroputm LZW

6 ANropuTMBbI C3kaTUs AaHHBIX ¢ otepsimu. [IpakTuueckas padota no teme "Cxatue
JTaHHBIX ¢ ToTepsimu (anroputmel JPEG, MP3)"

7 CkopocTb nepeayu JaHHBIX

8 [TomexoycToitunBbI€ KObI

9 [IpakTnueckas pabota no teme "[lomexoycToitunBbie Koabl"

10 Cucrembl. KoMnoHeHThI cucTeMsbl U UX B3aumo/eiicteue. CucteMHbIi 3 dexr.
VYmpasnenue kak nHGOpMaIMoHHBIN mporiecc. OOpaTHas CBSI3b

11 Moenu 1 MOJIETUPOBaHKE

12 I'pader

13 Pemenne 3amga4d ¢ momoinpio rpados

14 HepeBbs

15 OCHOBBI TEOPUHU UTD

16 [IpakTrueckas padota o Teme "IIouCK BBIUTPHIIITHON CTPATErUH B UTPE C TIOJTHOMN
nHpopmarmen”

17 CpencTBa HCKYCCTBEHHOTO MHTEIIJIEKTA

18 [IpakTrueckas padota o teme "CpeacTBa HCKYCCTBEHHOTO MHTEIIIEKTa"

19 dopmanuzanus TOHATHS AITOPATMA. Mammna TriopuHra Kak yHUBepcaibHasi MOJIENb
BeiunciieHui. Tezuc Yépua—TwropuHra

20 [IpakTuueckas padota o Teme "CocraBiieHUE TPOCTON TPOTrPaMMBI JIJIST MAITHBI
Teropunra"

21 Mamuna I[locta

22 Hopmanshbie anropudmel MapkoBa

23 AJ'Il"OpI/ITMI/I‘IeCISI/I HepazpeluMbie 3a1aun. 3a1aua ocTaHoBa. HeBO3MOKHOCTh
ABTOMATUYECKOM OTJIAJIKU TPOrpaMMm

24 C0XHOCTh BBIYUCIEHUI

75 ITouck mpocCTBIX YKCEI B 3aJaHHOM JIMANla30HE C IOMOLIBIO AJITOPUTMA «PELIETO
Oparochenar

26 IIpaktuyeckas pabota no Teme "[IoMCK MPOCTHIX YMCEN B 3a/JaHHOM Juana3oHe"

27 MHoropaspsIHbie [elble YHicia, 3a/1a4u JUTMHHON apu(MeTHKU

73 HpaKTHquKaﬂ paboTa no Teme "Peanu3ariyst BHIYUCIEHUI ¢ MHOTOpa3psIHBIMHU
YUCIAMU

9 CrnoBapu (accollaTUBHbIE MaCCUBBI, 0TOOpaxeHus). Xom-radaunsl. [loctpoenue
aJ1(haBUTHO-4aCTOTHOTO CJIOBaps JJIs 33/IaHHOTO TeKCTa

30 [Ipaktnyeckas padora no teme "[locTpoenue anpaBUTHO-YACTOTHOTO CIIOBAPS JUIS

3aJaHHOTO TekcTa"




AHanmmn3 TeKCTa Ha ECTECTBEHHOM S3bIKE. BBIAEIIEHNE OCIEJ0BATEIBHOCTEN T10

3 mabnony. Perynsipasie Beipakenusi. YacTOTHBIN aHATIN3

32 [IpakTuyeckas pabora mo Teme "AHaJIN3 TEKCTa Ha €CTECTBEHHOM SI3bIKe"

33 Crexku. AHaIM3 NPaBUILHOCTU CKOOOYHOTO BBIPAKEHUS

34 Brrancnenue apumMeTn4eckoro BIpayKeHHsl, 3aIMCAaHHOTO B TOCT(OUKCHON opme

35 [IpakTuyeckas padora no Teme "Boruncienne apuMeTH4ecKoro BEIpaKeHus,
3alMCcaHHOTO B OCTGUKCHOU hopme"

36 Ouepenu. Micnosnb30BaHue ouepeu sl BDEMEHHOI'O XpaHEHUs! IaHHBIX

37 [Tpaktuueckas padota o teme "VMcnonp3zoBanue ouepean”
JepeBps. Peanmm3anus gepesa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOn4HbBIE

38 (6unapusie) nepesbs. [locTpoenue nepesa it 3aJaHHOTO apU(PMETHIECKOTO
BBIPKCHUS

39 [IpakTnueckas pabora o teme "Mcnosib30BaHue AepeBbEB ISl BBIYMCICHUS
apudmeTnyecKkux BbhIpakeHui"

40 PexypcuBHble anroputmsl 006xona aepena. VMcnons3zoBanue creka u ouepenu aias o0xoaa
JiepeBa

41 PexypcuBHble anroputMel 06xona Aepesa. Mcnons3oBanue creka u ouepean st 00xoa
JiepeBa

49 Anroputmsl Ha rpadax. [TocTpoeHrne MUHUMAaTBFHOTO OCTOBHOTO JIEpeBa B3BEILIEHHOTO
CBSI3HOTO HEOPHUEHTUPOBAHHOTO rpada

43 O6xox rpada B rmyouny. O0xox rpada B IIMPUHY

a4 KonnuecTBo paznuuHbIX MTyTeil MeX Ay BEPIIMHAMU OPUEHTUPOBAHHOIO ALUKIMYECKOTO
rpaga

45 Anroputm JleHKCTpBI.

16 [IpakTuueckas padoTa 1o Teme "BbIYMCiIeHHE ITUHBI KPaTUYarIero myTH MeXIy
BepirHaMmu rpada (anroputm Jeiikerpor)"”

47 Anroput™m ®noitga—Y opiiasia

43 3ajauy, peraemMble ¢ NOMOILBIO JUHAMUYECKOTO MPOrPaMMHUPOBAHHUS: BEIUMCICHHUE
PEKYPCUBHBIX (DYHKLIUH

49 [IpakTuueckas paborta o Treme "BI)I‘I'I'/ICJ'ICHI/IC PEKYPCUBHBIX (YHKIIHI C TOMOIIBIO
JMHAMUYECKOT0 POrpaMMHUPOBAHHUS

50 3ajaun, peraemMble ¢ OMOILBIO JUHAMUYECKOTO TPOrpaMMHUPOBAHUS: TOACUET
KOJIMYECTBA BAPUAHTOB

51 [IpakTuyeckas paboTta o Teme "HOI[S‘{éT KOJINYECTBA BAPUAHTOB C IMOMOILBIO
JMHAMUYECKOT0 POrpaMMHUPOBAHHUS

52 3aauy, pemaeMple ¢ IOMOIIBI JMHAMUYECKOTO MPOrPAMMHUPOBAHUS: 3a0a4u
ONTUMU3ALNU

53 [TonsiTue o mapagurmax nporpammupoBanus. O030p S3bIKOB MPOTPAMMHUPOBAHUS

54 [TonsiTue 06 06BEKTHO-OPUEHTUPOBAHHOM NPOI'PAMMHPOBAHUU

55 OO0bexTs! U Kinacchl. CBOWCTBA U METOBI 0OBEKTOB

56 OOBEKTHO-OpPUEHTUPOBAHHBIHN aHANIN3

57 [IpakTuyeckas pabdota no teme "Mcnosip30BaHNe TOTOBBIX KJIACCOB B Mporpamme”

58 Pa3paboTka nporpamMm Ha OCHOBE 00BEKTHO-OPHEHTHPOBAHHOTO MOIX0

59 [IpakTuyeckas pabdorta "Pa3paboTka npocToi MporpaMMBl ¢ UCIIOJIb30BAaHUEM KIaccoB"




Wukancymsauus. [paktudeckas padota nmo teme "Pa3zpaboTka kiacca, HCIOJIb3YIOIIEr0

60 W
WHKaTCYJSLUIO0

61 Hacnenosanue. [lonmumopduszm

62 [TpakTudeckas pabora o reme "Pa3paboTka nepapxuu KJiaccon'

63 Cpenbl ObICTpO¥ pazpaboTku porpamM. [IpoektupoBanue naTEepdeiica moan30BaTEIIs

64 [IpoexTupoBanue HHTEpdEiica MOIb30BATEIS

65 Hcnosib30BaHMEe TOTOBBIX YIPABIISIEMBIX 2JIGMEHTOB JIJIsl TOCTPOCHUsI HHTepderica

66 [IpakTrueckas pabora no teme "Pa3paboTka nporpaMMmsl ¢ rpaguueckuM uHTepdericom”

67 W3yuenue BTOpOro si3bIka MpOrpaMMHUPOBAHUS

68 W3ydeHue BTOpOro si3blka MpOrpaMMUPOBAHHUS

69 DTanbl KOMIBIOTEPHO-MATEMAaTUUYECKOTO MOJICITUPOBAHUS

70 JluckpeTruzaius mpu MaTeMaTHIECKOM MOJICTTUPOBAHUH HEMTPEPHIBHBIX MPOIIECCOB.
MoienupoBaHie ABUKECHUS

71 [IpakTrueckas paboTa o Teme "MoaenupoBaHue IBHKEHUS"

7 }}/IoueanOBaHHe ononornyeckux cuctem. [Ipaktudeckas pabora mo teme

MopenupoBanre OMOJIOTHIECKUX CUCTEM"

73 MareMaTtnueckne MOJIeJTH B SKOHOMHUKE. BrIUHCINTENbHBIC SKCIIEPUMEHTHI C MOJICIISIMU

74 BepostHocTHbie Mosenu. [IpakTuueckast paborta no teme "MMuranmonnoe
MOJIEJIMPOBAHKE C MOMOIIIbI0 MeTo1a MonTe-Kapio"

75 KommbrorepHoe MOJETMPOBAHUE CUCTEM YIIPABICHUS

76 O06paboTKa pe3yIbTaTOB IKCIIEPUMEHTA

77 Tabmuunble (pensanoHHbIC) 0a3bl JAHHBIX

73 [Touck, coprupoBka U GUIbTpaIMsl JaHHBIX. 3alIPOCHl HAa BEIOOPKY JaHHBIX. 3alIPOCHI C
napaMmerpamu. Beruucisemsle moss B 3anpocax

79 [IpakTnueckas pabota no teme "Pabora ¢ rotoBoit 0a30i JaHHBIX"

30 MHuoroTtabiau4Hbie 0a3bl JaHHBIX. THITBI CBA3EH MEX Ay TaOIuIIaMu. BHENTHUHN KITtoy.
IlenoctHOCTH 6a3bl TaHHBIX

81 [IpakTnueckas padoTa o Teme "Pa3paboTka MHOTOTAa0IMYHON Oa3bl JTaHHBIX"

82 3anpockl K MHOTOTA0JIMYHBIM 0a3aM JaHHBIX

83 [IpakTnueckas pabora o teme "3anpocsl K MHOTOTa0IMYHOM 0a3e JTaHHBIX"

84 SA3bIk ynpaBnenus: JanHbIMU SQL

85 [IpakTnueckas pabora o teme "YmnpapiieHue JaHHBIMH C TOMOIIBIO si3bika SQL"

86 Hepensunonnsie 6a3pl JaHHBIX. DKCIEPTHBIE CUCTEMBI

87 HHTepHeT-TTPUIIOKEHUS

38 [ToHsiTHE O CEpBEPHOM U KIIMEHTCKOM YaCTAX caiTa. TEeXHOJIOrus «KIMEHT — CEpBEP», €€
JIOCTOMHCTBA M HEIOCTATKH

89 OcHoBgsl si3p1ka HTML

90 [IpakTuueckas pabota no teme "Co3anue TeKCTOBOM BeO-cTpaHUIIbl"

91 OcHoBgsl si3p1ka HTML

92 OcHoBgsl si3p1ka HTML

93 [TpakTudeckas pabota no teme "Cosnanue BeO-CTpaHUIIBI, BKIIOYAIOIIEH
MYIIbTUMEINITHBIE 00BEKTHI (PUCYHKH, 3BYKOBBIE JJAHHBIE, BU/IE0)"

94 OcHoBbI KackaIHBIX Ta0OauI cTriel (CSS)




[IpakTudeckas pabora o teme "OdopmileHrne CTPAHHIIBI C TOMOIIBIO KACKaTHBIX

95 o
TaOIUI CTHIICH

96 Cuenapuu Ha si3bIke JavaScript

97 Cuenapun Ha si3bike JavaScript

98 ®dopMbl HA BEO-CTpaHUIIE

99 [Ipaktuyeckas padora no teme "OOpaboTka gaHHBIX hopm”

100 Pasmenienue BeO-caiiToB. Yciryra XocTuHTa. 3arpyska (GaiaoB Ha CalT

101 Kanpuposanue. Mcnpasienue nepcrnektussl. ['ucrorpamma. Koppekuust ypoBHel,
Koppekus nBeta. ObeciBeYMBaHNE IBETHBIX H300paKeHUN

102 BBon n3o0pakeHnii ¢ UCHOJIb30BAaHUEM PA3IUYHBIX [IUPPOBHIX YCTPOUCTB.
[IpakTnueckas pabota no teme "O6paboTka uudppoBsIxX Gororpaduit”

103 Peryms. Pabota ¢ obnactamu. @unbetpsl. [Ipaktuueckas padorta mo teme "Petymib
1ndpoBbIX GoTorpaduit”

104 MHuorocnoitasie n3o0paxenus. TexcToBble ciou. Macka cios. Kananel. CoxpaHeHue
BBIIEJIEHHO 00J1acTh

105 [IpakTuueckas padoTa o Teme "MHOTOCIOWHBIEC H300paKeHUs"

106 ‘I:IO)IFOTOBKa WJUTFOCTpatnuii st BeO-caiToB. [IpakTudeckas pabora mo reme

AHUMUpPOBaHHbIE U300pakeHus"

107 Bekropnas rpaduka. Bekropuzarms pacTpoBbIX H300paKEHHIMA

108 [IpakTuueckas pabota o Teme "BekropHas rpaduka

109 [IpuHUHKIIBI TOCTPOEHUS U PEIAKTUPOBAHMS TPEXMEPHBIX MOAEIEH

110 [TpakTrueckas padota o teme "Co3aaHne MPOCTHIX TPEXMEPHBIX MOeIeH"

111 Cerounbie Mosienu. Marepuaibl

112 [IpakTrueckas padota mo teme "CeTouHbie MOACTH"

113 MoenupoBaHre UCTOYHUKOB OcBenieHus. Kamepbl

114 [IpakTrueckas padota o teme "Penaepunr"

115 AnuTuBHBIE TeXHOJ0THHU (3D-ipUHTEpHI)

116 [ToHsiTue 0 BUPTyaJIbHOM PEATLHOCTH U IONMOJTHEHHOW PEeaIbHOCTH

117 Pe3epBHOE BpeMmst

118 Pe3epBHOE BpeMmst

119 PesepBHOE Bpemst

120 Pe3epBHOE BpeMmst

121 PesepBHOE BpeMst

122 Pe3epBHOE BpeMst

123 PesepBHOE Bpems

124 PesepBHOE Bpems

125 PesepBHOE Bpems

126 PesepBHOE Bpems

127 PesepBHOE Bpemst

128 PesepBHOE Bpems

129 PesepBHOE Bpems

130 PesepBHOE BpeMms

131 PesepBHOE Bpems




132 PesepBHOE Bpems
133 PesepBHOE BpeMms
134 PesepBHOE Bpems
135 PesepBHOE Bpems
136 PesepBHOE Bpems

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




IMPOBEPAEMBIE HA EI'D 10 HTHOOPMATUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHS OCHOBHOM OBPA30OBATEJIbHOM ITPOTPAMMBI
CPEJHEI'O OBILIEI'O OBPA30BAHMUSA

Kon
NpoBepPsieMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeiHero oduero
o0pa3zoBaHus

1.

3namo (nonumams)

1.1

[lonnMaHne OCHOBHBIX HPUHIUIIOB YCTPONCTBA W (DYHKIMOHUPOBAHHUS
COBPEMEHHBIX CTAallMOHAPHBIX U MOOWMJIbHBIX KOMIIBIOTEPOB; TEHAECHLUMN
Pa3BUTHUSI KOMITBIOTEPHBIX TEXHOJOTHM; BllaZleHHMe HaBbIKaMH pabOThl C
OTIEPAallUOHHBIMM CHCTEMaMH U OCHOBHBIMHU BHJAMH IPOTPaMMHOTO
obecrieueHus JUid  peuieHus  y4yeOHbIX 3ajJad [0  BBIOpaHHOM
crenuaiIn3anum

1.2

Hanuuue mnpencraBneHuii o 0a30BbIX MPUHIMIIAX OpraHU3alUU U
(YHKIIMOHUPOBAHUS KOMITbIOTEPHBIX CeTel

1.3

[loHumaHne OCHOBHBIX NPUHIUIOB AMCKPETU3ALMU PA3ITUYHBIX BUIOB
nHdopmanuu

1.4

[Tonumanue 6a30BBIX aJrOPUTMOB OOpPaOOTKH YMCIOBOW M TEKCTOBOM
nHbopManMy (3amKMCh 4YHCET B TO3WIMOHHOW CHCTEME CUHUCIICHHUS,
JETUMOCTD TIETIBIX YHCEN;, HaX0KIEHHE BCEX MPOCTHIX YHCEN B 33aHHOM
nuamnasoHe; o0paboTka MHOTOPAa3pSAHBIX  IEJIBIX  YHCEN;, aHallu3
CHUMBOJIbHBIX CTPOK U JPYI'HX), AITOPUTMOB IIOUCKA U COPTUPOBKH

1.5

3HaHue (YHKIMOHAIBHBIE BO3MOXKHOCTH WHCTPYMEHTAJIBHBIX CPEJICTB
cpenbl pa3paboTKu

1.6

Bnagenue OCHOBHBIMU CBEACHMSIMM O 0a3ax JAaHHBIX, UX CTPYKTYpeE,
CpEICTBaxX CO3JMaHus U paboThl C HUIMH

1.7

[TonumaHue BO3MOXHOCTEH M OIPAaHUYEHUM TEXHOJIOTUH UCKYCCTBEHHOIO
WHTE/UIEKTAa B Pa3IMYHBIX OOJACTAX; HAJIMYHME MPEJACTaBICHUNA 00
UCIIOJIb30BAaHUM  WH(GOPMAIIMOHHBIX  TEXHOJOTHH B Pa3JIMYHBIX
npodeCCHOHANIBHBIX cepax

1.8

BJ'Ia,Z[eHI/Ie TCOPETUYCCKHUM aIlllapaToM, IIO3BOJLIIOIHUM OCYHICCTBIIATH
MMPEACTABIICHHUE 3aJaHHOI'0 HaTypaJIbHOI'0 4YHCJia B pa3JIMYHBIX CUCTEMax
CUMCIICHUs, BBIIIOJHATH Hp606pa30BaHI/I$I JIOTHYCCKHX BLIpa)KeHHfI,
HCIIOJIb3Ys 3aKOHBI anre6pbl JIOTUKH; OIIPCACIIATH KpaT‘-IaI‘/‘H_HI/II‘/'I IyTb BO
B3BCIICHHOM rpa(be Hn  KOJIHUYCCTBO HYTeﬁ MCXKAY BCpHIMHAMU
OPUCHTHUPOBAHHOI'O allUKIIMYCCKOI'O rpaq)a

Yuemo

2.1

YMeHHne HCIoab30BaTh KOMIIBIOTCPHO-MATCMATUYICCKHUE MOJACIN IS
aHann3a 00BbEKTOB M MpoNHeCCOB: (I)OpMy.TII/IpOBaTB neiib MOACIUPOBAHNA,
BBITIIOJIHATE AaHAJINU3 PE3YJIbTATOB, IMOJYYCHHBIX B XOI€ MOJACIIMPOBAHUA,
OCHUBATL AJICKBATHOCTHL MOJICIN MOIACIUPYCMOMY 06T>CKTy NN
IIponuecCy,; NpeaACTaBJIATh PE3YJIbTAThEI MOACIIMPOBAHUS B HAITIAAHOM BHUIC

2.2

YMeHue kinaccupUIMpPOBATh OCHOBHBIE 3a/aud  aHajiu3a JIaHHbBIX
(mporHO3UpOBaHUE, KJIaccupuKaIys, KJacTepu3anus, aHaIn3
OTKJIOHEHUI); TOHUMATh IOCIIEA0BATEIIFHOCTh PELICHHUs 3ajay aHaJln3a
JAHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYMCTKA M OLIEHKA KaYecTBA JIAaHHBIX,
BbIOOpD M (WIM) TIOCTPOCHHME MOJIENH, NpeoOpa3oBaHUE JIAaHHBIX,




BHU3YyaJIM3alUMd JaHHBIX, HHTCPIIPCTAIMA PC3YJIbTATOB

2.3

YMmenue onpenensite HHQOPMAIMOHHbBIN 00BEM TEKCTOBBIX, I'paUUIeCKuX
Y 3BYKOBBIX JJAHHBIX MIPH 3aJaHHBIX MTapaMeTpax JUCKPETU3ANH. Y MEHHE
OTpENENATh CPEAHIOI CKOPOCTh TMEepeJaud JIaHHBIX, OIICHUBATh
U3MEHEHHE BPEMEHH TIepelayd Npu H3MEHEHHH HMH()OPMAIMOHHOTO
00bEMa JaHHBIX M XapaKTEPUCTUK KaHAJIA CBSI3U

24

YMeHue CTpouTh KOJ, OO0ECIEeYMBAIOUIUMN HAUMEHbBIIYI0 BO3MOXKHYIO
CPEAHION0 JUIMHY COOOIIEHHS ITPH U3BECTHON YaCTOTE CHMBOJIOB

2.5

YMeHue HuCnoJib30BaTh IMPU PEHIEHWH 3a7a4 CBOMCTBA MO3ULIMOHHOU
3allUCH YHWCEJI, aJrOPUTMbI MOCTPOEHUS 3aIllUCH YKCJA B MO3ULIHUOHHOU
CHUCTEME CUHCIICHUSI C 3a/IaHHBIM OCHOBAaHWEM M IOCTPOEHHUS YHUCIa IO
CTPOKE, COAEpJKalledl 3amuch ATOr0 4YUCIa B TO3ULHUOHHOM CHCTEME
CUMCJIEHUS  C  3aJaHHBIM  OCHOBAaHHMEM; YMEHHE  BBINOJHSATH
apudMeTUYECKHUE OTEePaIlMU B MO3UIIMOHHBIX CUCTEMAaX CUUCICHUS

2.6

YMeHue CTpOUTh JIOTUYECKOE BBIPAXKEHHE B JIU3BIOHKTUBHOM U
KOHBIOHKTMBHOM  HOpMajbHBIX ¢opMax 1O 33JaHHON  Tabiuue
WCTUHHOCTH; HCCJENOoBaTh O00JAaCTh MCTUHHOCTH  BbICKa3bIBaHUS,
COJIEpIKallero MepeMeHHbIe; pellaTh HECIOKHbIE IOTHYECKHE YPaBHEHUS

2.7

VYMmenne peiatb AJITOPUTMHUYCCKUEC 3adadd, CBSA3AHHBIE C aHaJIU30M
rpadoB (3aa4u MOCTPOCHUSI ONTHUMAIHHOTO TYTH MEXIY BEpPITHHAMH
rpada, onpeneneHUs] KOJUYECTBA PA3NIUYHBIX MyTeH MeXIy BepUIMHAMHU
OPHEHTHUPOBAHHOTO aAlMKINYECKOTO rpada)

2.8

YMeHue ucnonb30BaTh JepeBbsl IPU aHAIM3€ U MOCTPOCHUU KOJIOB U IS
MpeacTaBieHus] apu(METHUYECKHX BBIPAXKEHHUH, NpH pelIeHud 3ajad
MOUCKAa U COPTUPOBKH; YMEHHE CTPOUTH JIEPEBO UIPHI MO 3aJaHHOMY
IrOpUTMYy; pa3pabaTbiBaTh U 0OOCHOBBIBATH BBIUTPHIIIHYIO CTPATETHIO
UTPBI

2.9

VYmenune AHAJIIM3UPOBATh aJITOPUTMbBI C  HCIOJbB30BAHUEM Ta6J'II/II_[
TPACCUPOBKU; OIIPCACIIATH 0e3 HCI0Ib30BaHuUs KOMIIBIOTEpa PE3YyIbTaThbl
BBIIIOJIHCHHSA HECJIOXKHBIX ITPOIrpaMM, BKIIHOYAKOMIMX IUKIIBI, BETBJICHUA U
IO AIIPOrpaMmsal, IIPU 3aIaHHBIX UCXOAHbIX TaHHBIX

2.10

YMeHue omnpenensTh CIO0XKHOCTh H3Y4aeMbIX B Kypce 0a30BbIX
QITOPUTMOB (CYyMMHPOBAHHE IJIEMEHTOB MacCHBa, COPTHUPOBKA MAacCHBa,
nepeGopHbIe aJrOPUTMBI, ABOMYHBIA TOHUCK) U TMPUBOAUTH IPUMEPHI
HECKOJIbKMX aJITOPUTMOB Pa3HOM CIIOKHOCTH ISl pEIlIeHUs OJTHOM 3a1auu

2.11

Bnagenue yHUBEpCcambHBIM SI3BIKOM IPOTPAMMHUPOBAHHUS  BBICOKOTO
ypoBHs (Ilackanb, Python, Java, C++, C#), npencraBneHusiMu o 6a30BbIX
TUTAX JaHHBIX U CTPYKTypaxX JaHHBIX; YMEHHUE HCIIOJIb30BaTh OCHOBHBIC
YIOpaBISIONIME  KOHCTPYKIMHM;  yMEHHE  OCYHIECTBJIATH  aHAIU3
NPEUIOKEHHOW  MPOTpaMMBl:  OMpEAesaTh  pPe3yNbTaThl  PabOTHI
porpamMMbl NPU 33JaHHBIX MCXOJHBIX JAHHBIX; ONPEIENATh, MPU KaKUX
UCXOJIHBIX JIaHHBIX BO3MOJKHO TIOJIyYEHHE YKA3aHHBIX PE3YJIbTATOB;
BBISIBIISITH JIaHHBIE, KOTOphIE MOTYT TpUBECTH K oOIMOKke B padore
nporpaMMbl;  (GOPMYIUPOBAaTH  MPEMIOKEHHS MO  YIYYIIECHHUIO
IPOrpaMMHOTO KOJia

2.12

YMeHHe pealn30BBIBATH HAa BBIOPAHHOM JUIi  HM3YYEHHUS  SI3bIKe
nporpamMmmupoBanus Beicokoro yposHs (Ilackans, Python, Java, C++, C#)
TUIOBbIE AJITOPUTMBI 0OPAaOOTKH YKCElI, YUCIOBBIX MOCIEI0BATEILHOCTEH
U MacCMBOB: NpEJCTaBJIeHHE 4YHMCIa B BHIe Habopa HPOCTHIX




COMHOXKHUTENEH; Hax0XJIeHHE MaKCUMAJIbHOW (MHHHUMAIBHOW) HHQpPHI
HATYpaJIbHOTO YHMCIIA, 3aIMCAHHOTO B CUCTEME CUMCIICHHS C OCHOBAaHHUEM,
He mpeBblmaromuM 10; BblYKMCICHHE OOOOMIEHHBIX XapaKTEPHCTUK
9JIEMEHTOB MAacCHBa WM YHCJIOBOM TOCJIEAOBATEILHOCTH (CYMMBI,
NPOM3BEACHUS  CPEOHEr0  apu(PMETUYECKOTO, MHHUMAIBHOTO |
MaKCHUMAaJIbHOTO 3JI€MEHTOB, KOJHYECTBA 3JIEMEHTOB, YIOBJIETBOPSIOIINX
3aJJaHHOMY YCIIOBHIO); COPTHPOBKY DJJEMEHTOB MAacCHBA; yMEHHE
UCITIOJBb30BaTh B NPOTpaMMax [aHHbIE pa3JIMYHBIX THUIOB C YYETOM
OTPaHMYECHUH HA JHMAara3oH UX BO3MOXKHBIX 3HAUYCHHH, MPUMEHATH IPH
pelIeHNH 3a7a4d CTPYKTYpPbl JaHHBIX (CIUCKH, CIOBapH, CTEKH, OYEepeu,
JIepEeBBs1); IPUMEHSTh CTaHIAAPTHBIE U COOCTBEHHBIEC TOANPOTPAMMBI IS
00pabOTKM YHCIIOBBIX JAHHBIX W CUMBOJIBHBIX CTPOK; MUCIIOIB30BATH MPH
pa3paboTke mporpaMM OHOTUOTEKH MOANPOTPAMM; YMEHHE HCII0JIb30BATh
CpeACTBa OTIAJIKK POTPAMM B CpeJie TPOTPAMMHUPOBAHHSI

2.13

YMeHHe  HCHOJB30BaTh  IEKTPOHHBIE  TaOAMIBI A aHAIuU3a,
npescTaBieHus U 0OpaOOTKM JaHHBIX (BKJIKOYasi BHIOOP ONTHUMAJIBLHOTO
peuieHus, noAdOp JMHUU TPEHJa, PEUIeHHe 3aAad MPOTHO3UPOBAHHUS);
YMEHHME HCIO0JIb30BaTh TaOiIuuHble (pEsSUUOHHBIE) O0a3bl JaHHBIX U
CIPaBOYHBIE CUCTEMBI

2.14

YMeHHne OpraHu30BBIBaTh JUYHOE HH(POPMAIMOHHOE MPOCTPAHCTBO C
WCIIOJIb30BAHUEM  Pa3IMYHBIX  CPEACTB  IUQPPOBBIX  TEXHOJOTHIA;
MMOHMMAaHHe BO3MOYKHOCTEH IH(PPOBBIX CEPBUCOB TOCYIAPCTBEHHBIX
ycIyT, MUGPOBBIX 00pa30BaTEILHBIX CEPBHUCOB




HEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA EI'D I1O
NH®OPMATHUKE

Kox

HpOBepﬂeMblﬁ IJIEMECHT COACPKAHUA

1

udposasi rpaMOTHOCTD

1.1

OcHOBHBIE TEHJICHIINHN PA3BUTHSI KOMITBIOTEPHBIX TeXHOJOTUM. [lapamienbHbie
BBIYMCIICHHS. MHOrOonponeccopHsle cuctemsl. Pacripenenénnsie
BBIYMCIIMTEIIbHBIE CUCTEMBI U 00pa0OTKa OOJIBIITUX TAHHBIX

1.2

[IpyHUMOBI OCTPOEHUS W anmnapaTHble KOMIIOHEHTbl KOMIIBIOTEPHBIX CETEM.
CereBbie mnpotokonbl. Cerb WHrepHer. Appecauuss B cetu HHTepHer.
[IpoTtoxoinbr crexka TCP/IP. Cucrema nomennbix uméH. Paznenenue IP-cetn Ha
MOJICETHU C MOMOIBIO MACOK MOJICETEN

1.3

QaitoBas cucrema. Ilouck B QaitioBoil cucreme. [IpuHIUNBI pazMenieHUs U
MMEHOBaHUsl ¢aiioB B noiroBpeMeHHod mnamstu. [llaGmonbl ans omucaHus

rpynn (aiaos

1.4

CkopocTh  Tepeayd  JaHHBIX. 3aBUCHMOCTb BPEMEHH IepeJadyud  OT
WH(POPMAITMOHHOTO 00BEMA TAHHBIX U XapaKTEPUCTHUK KaHajla CBSI3U

1.5

Mudposanue nanHbix. CUMMETpUYHbIE U HecUMMeTpuuHble mudpsl. [ndpsr

npoctoil 3amensl. ludp Lezapsa. ludp Buxenepa. Anroputm mmdpoBaHus
RSA

1.6

Konp1, mo3Bossitonine 0O0Hapy>KUBATh W UCIIPABIISTH OMMOKHA, BO3HUKAIOIINE TIPH
nepenade naHHbeIX. Paccrostane Xammunra. KogupoBanue ¢ moBTOpeHHEM OUTOB.
Konapr Xommunra

TeopeTnueckne 0CHOBbI HHPOPMATHKU

2.1

JlBomyHoe  koaupoBaHHMe. PaBHOMEpHBIE W HEPAaBHOMEPHBIE  KOJIBI
JlexomupoBaHue COOOIICHHH, 3alTMCaHHBIX C MIOMOIILI0O HEPABHOMEPHBIX KOJIOB.
VYcnosue ®@ano. IlocTpoeHne OJHO3HAYHO MEKOIUPYEMBIX KOJOB C TOMOIIBIO
nepeBa

2.2

Teopernueckue moaxoApl K OlLEHKe KoiudecTBa wuHpopmanuu. EauHuIbI
U3MEpeHusl KoJinyecTBa HHPOpMaMU. AJ(PaBUTHBIA TMOJAXOJ K OIICHKE
KoiuuecTBa uHGopManuu. 3akoH aAIuTUBHOCTH uHMopmanuu. Dopmyna
Xaptiu. Madopmarnus u BepostHocTs. @opmyna [llennona

2.3

Cuctembl cuucnenus. Pa3BépHyTas 3amuch LeIbIX M JPOOHBIX YHCENl B
NO3ULMOHHOM cHucTeMe cuucieHus. CBOWCTBA MO3MIMOHHOW 3alUCH 4HCHa:
KOJINYECTBO UG B 3alMCH, IPU3HAK JETUMOCTH YUCIIA HA OCHOBAHHE CUCTEMbI
CUMCIICHUS. AJITOPUTM IIEPEBOJA LEJIOT0 YUCIIa U3 P-UYHON CUCTEMBI CUMCIICHUS
B JIECATUYHYIO0. AJITOPUTM MepeBoja KOHeUHOH P-nuHON apoOu B AecCATHUHYIO.
ANroput™M nepeBoja LEJIOr0 YUCIA U3 JECATUYHOM CHCTEMBl CUUCIIEHHS B P-
nunyto. IlepeBoj KoHeYHOM pecsTHUHOW JpoOu B P-nunyro. J[BomuHas,
BOCBMEpUYHAs U IECTHAALATEPUYHAS CUCTEMBI CUMCIICHHUS], CBA3b MEXK Y HUMU.
ApudpmeTnueckue onepaniy B MO3UIMOHHBIX CUCTEMaX CUMCICHHS
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Tpoanaﬂ YPpaBHOBCHICHHAsA CUCTEMA CUUCIICHUA. I[BOI/ILIHO -ACCATHUYHAasg CUCTEMaA
CUHCJICHUA

2.5

Koaupoanue tekcroB. Koguposka ASCII. OnnoOGaiiTHbIe KoqupoBKu. CTaHAapT
UNICODE. Komupoka UTF-8. Ormpenenenue wuHGOPMAIMOHHOTO 00BEMaA
TEKCTOBBIX COOOIICHUN

2.6

Koauposanue nzobpaxenuil. Ouenka HHGOPMAIMOHHOTO 00bEMa rpaguuecKux




AaHHBIX IIPpH 3aJJaHHBIX Pa3pClICHUN U FHY6I/IH€ KOIUPOBaHUA LBCTA. L[BGTOBBIG
mozenu. KomupoBanme 3Byka. OneHka HH()OPMAIMOHHOTO 00bEMa 3BYKOBBIX
JAaHHBIX IMTPH 3aJaHHBIX YaCTOTC AUCKPCTU3AINU U Pa3pAAHOCTU KOAUPOBAHUSA

2.7

Anrebpa noruku. [loHsTHe BBICKa3bIBaHMs. BbIcKa3biBaTeNbHBIE (HOPMBI
(npenukatsl). KBaHTOpPBI CyIIECTBOBAHUS U BCEOOIIHOCTH.

Jlormueckue onepauuu. Tabmuibl HCTUHHOCTU. Jlormueckue BbIpaKEHUS.
Jlormueckue ToxecTBa. Jlornueckue onepanny 1 onepany HaJ MHOKECTBaMH.
3akoHBI anreOphl JIOTHKH. OKBHUBAJCHTHBIE MPEOOpa3oBaHUSA JIOTHUECKHX
BBIpa)XCHUI. JIornueckue ypaBHEHUs U CUCTEMBI YPaBHEHU M.

Jlormueckne (GyHKIUU. 3aBHCUMOCTh KOJHMYECTBA BO3MOXKHBIX JIOTHYECKUX
(YHKIMI OT KOJIMYECTBa apryMEHTOB.

Kanonunueckue popmbl JOrHUECKUX BBIPAKEHHUH

2.8

COBepHIeHHI)Ie JU3BIOHKTHUBHBIC KOHBIOHKTUBHBIC  HOPMAJIbHBLIC (1)0pr1,
AJITOPUTMBI UX ITOCTPOCHUS 110 Ta6J'II/IH€ HUCTHUHHOCTHU

2.9

Jlormdeckue dJeMEHTHI B cocTraBe Komnbtotepa. Tpurrep. Cymmarop.
MHoropa3psaseii cymmarop. lloctpoenue cxem Ha JOTMYECKHX 3JIEMEHTaxX 10
3aJIaHHOMY JIOTHYECKOMY BBIPQKEHHUIO. 3alUCh JIOTUYECKOTO BBIPAKEHHUS I10
JIOTUYECKOU CXeMe

2.10

Mogenu u Mmoxaenuposanue. llenmu MonenupoBaHus. AJIEKBaTHOCTh MOJIENN
MOJIETUPYEMOMY 00BEKTY Hin npoueccy. @opManu3anus IpUKIaJIHbIX 3a1a4.

[IpencraBneHue pe3ybTaToOB MOJACTUPOBAHUS B BUJE, YIOOHOM ST BOCTIPHSITHS
yesoBeKoM. ['paduueckoe npecTaBiieHne JaHHbIX (CXeMbl, TaOIULIbI, FPaQUKH).

2.11

[IpencraBienure wnenplIx uuced B MaMsiITH Kommbiorepa. OrpaHUYeHHOCTH
nMarna3oHa 4YMcel IMpPH OTpaHHYEHUHM KojmuecTBa paspsanoB. IlepenonHenue
pa3psnHoi ceTku. be33HaKoBbIe M 3HAKOBBIC JTaHHBIC. 3HAKOBBINA OWT. JIBOMYHBIN
JOTIOTHUTEIbHBIA KO OTPULIATEIbHBIX YUCEIL.

[ToGuToBbie  jOTMYecKHWe omepanuu. Jlormueckuit, apudMeTUUECKHUH U
nukrdeckuit  casurd. [lludpoBanne ¢ MNOMOIIBIO MOOUTOBOM OIepaluu
«uckiroygaromee M »

2.12

Hpe,Z[CTaBJ'IeHI/Ie BCIICCTBCHHBIX YHCCII B IIaMsATH KOMIIBIOTEpPA. 3Haygamas 4acThb
H TIIOpAAOK 4YHCIIA. III/IaHaSOH 3HAYCHHI BCIIECCTBECHHBIX YHUCCII. HpO6J'IeMBI
XpaHCHHA BCIICCTBCHHBIX YHUCEII, CBA3AaHHBIC C OI'PAaHUYCHUEM KOJIHNYCCTBA
pPaspsaa0B. Brmmonnenne onepauﬂﬁ C BCUICCTBCHHBIMH 4YHCJIaMH, HAKOIIJICHHC
[1115(0) 3 IIpHU BBIYHUCIICHUAX

2.13

I'padbr. OcnoBHble moHsATHS. Buapl rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpUIl CMEXHOCTH, BECOBBIX MATpPHIl, CIUCKOB CMEXKHOCTH. Pemenue
AITOPUTMUYECKUX 3af7ad, CBSI3aHHBIX C aHamu3oM TrpadoB (MOCTpoeHHUE
ONTUMAJBFHOTO IMYTH MEXIy BepIIMHaMH rpada, ompereNeHUue KOJIMYECTBa
pa3MuYHBIX TMyTeH MEXIy BEpIIMHAMU OPUEHTHUPOBAHHOTO AI[UKIMYECKOTO

rpada)

2.14

HepeBbsi. bunapHoe nepeBo. JlepeBpss moucka. CrocoObl 00xoma jaepeBa.
[IpencraBnenne apupMeTHYECKUX BBIpaXXCHHU B BUE jAepeBa. Mcmosb3oBaHue
rpadoB U AEPEBHEB MPH OMMCAHUH 0OBEKTOB U MPOIIECCOB OKPYKAIOIIET0 MUPA

2.15

JIMCKpeTHbIE UIPBl ABYX UTPOKOB ¢ MOJHOM mHpopmanueit. [loctpoenue aepesa
nepebopa BapuUaHTOB, ONMCAaHHE CTPAaTeTMH UIPhl B TaOIMYHOW Qopme.
BBIMrpBIIIHEIE ¥ IPOUTPBIIIHBIE TO3ULIUU. BBIUTPBIIIHbIE CTPATETUH

2.16

Cpe)lCTBa HCKYCCTBCHHOI'O HUHTCIIJICKTA. I/IIICHTI/I(I)I/IKaI_II/ISI n IIOUCK
H306p3)l(€HPIfI, paclio3HaBaHUC JIUII. Hcnonw3oBanne MeTOO0B HCKYCCTBCHHOT'O
MHTCIIJICKTA B o6yqa10m1/1x cucremax. Mcnonbp3oBaHuEe METOIOB HCKYCCTBCHHOT'O




WHTEJUIEKTa B poboToTexHuke. HTepHeT Bemieid. HelipoHHbIe ceTn

ANropuT™Mbl M IPOrpaMMHPOBAHUE

3.1

dopmanu3anus NMOHATHA anropurMma. MammHa TeIOpHHra Kak yHUBEpCajabHas
MO/IENIb BBIYUCICHUI

3.2

OneHka CIOXHOCTH BbluMciaeHUH. Bpems paboTsl m 00BEM HCNONB3yeMOM
namsATH, MX 3aBUCUMOCTb OT pa3Mepa HCXOAHBIX JaHHbIX. OlleHKa
ACUMITOTUYECKOM CIIO)KHOCTH alITOPUTMOB. AJTOPUTMBI [OJIMHOMHUAIbHON
cioxknoctu. IlepeGopubie anroputmbl. [IpuMepsl pa3nUYHBIX  aJTOPUTMOB
pelIeHys OAHOM 3a7a4u, KOTOPbIE UMEIOT Pa3JIU4HYIO0 CJI0KHOCTh

33

OmnpeneneHre BO3MOXKHBIX PE3YJIbTaTOB pabOThl MPOCTEUIIMX AJITOPUTMOB
yIpaBJICHUS UCHOJHUTENSMU W BBIYUCIUTENBHBIX airoputmoB. OmnpeneneHue
HCXOJHBIX JAHHBIX, IPU KOTOPBIX AJITOPUTM MOKET JAaTh TpeOYyEeMbIi pe3yabTaT

34

AJTOpUTMBI 00paOOTKM HATYpaJIbHBIX YHCEN, 3alUCAaHHBIX B TO3UIIMOHHBIX
CHUCTEMax CUHUCJICHUs: pa30ueHue 3alucu 4YHUClia Ha OTHEJbHbIE LHUQPHI,
HaxOXXJICHWE CYMMBbl W TIpOM3BEICHUs UU(Dp, HAXOKICHHE MaKCUMAaIbHOM
(MuHUMaNBHO) HUQPBHI.

[IpencraBnenue umcia B BUAE HAOOpa MPOCTBIX COMHOXKHUTEICH. AJTOPUTM
OBICTPOTO BO3BEACHUS B CTeTIEHB. [I0OMCK MPOCTHIX YKCEN B 3aIaHHOM JTHAIIa30HEe
C TIOMOIIBIO AJITOPUTMA «PEIIeTO DpaTocheHay

3.5

MHoropa3psiIHbIE TIeNIbIe YHCIIa, 33/1a49H JUTMHHOW apu(PMETHKH

3.6

A3pik mporpammupoBanus (Ilackans, Python, Java, C++, C#). Tunsl gaHHbIX:
LIEJIOYUCIICHHBIE, BELIECTBEHHbIC, CHUMBOJIbHBIE, JIOrM4eckue. BerBieHus.
Cnoxnble ycinoBud. Lukiel ¢ ycaoBuem. [{Ukibl mo nepeMeHHOM.

OO0paboTka NaHHBIX, XpaHAIUXcS B (aitmax. TexcToBble W TBOWYHBIC (Dailyibl.
daiinossie mepemeHHble ((aitmoBbie ykazatenu). Utenue u3 ¢aiina. 3anuch B
(aiin.

Pazouenue 3amaun Ha moa3anaqu. [loamporpammel (mporieAypsl U QYHKIIHH).
Hcnonb3oBanue cTannapTHON OMOIHOTEKH s13bIKa IPOrPaMMHUPOBAHUS

3.7

Pexypcus. PekypcuBnble mpoueaypbl u (yHkiuu. Vcmnonb3oBaHue cTeka Ajs
OpraHu3aIiH PEKYPCUBHBIX BHI30BOB

3.8

Yucnennsie Meroapl. TouHoe U mpuOIMKEHHOE pelleHus 3aAayd. YucieHHoe
pellleHre YpaBHEHMI C MOMOIIbIO Mojadopa mapaMmerpa. UYucCIeHHbIE METO[bI
pelleHusT ypaBHEHUH: MeToj 1epebopa, METOJ IOJIOBUHHOTO  JICTCHHUS.
[TpubnmkEéHHOE BBIUMCICHHUE JUITMH KPHUBBIX. Bhrumcrnenue miomaneit ¢uryp c
MOMOIIIBIO YUCIIEHHBIX METOJIOB (METOJ MNPSIMOYTOJbHUKOB, METOJl Tpareuui).
[Touck maxkcumyma (MUHHMYMa) GYHKIMM OJHOM MEPEeMEHHONW METOI0M
MOJIOBUHHOTO JICJIICHUS
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OOpaboTka  CHUMBOJBHBIX  JaHHBIX.  BcTpoeHHble — (QyHKIMHM  sI3bIKa
IPOrpaMMHUPOBAHUS ISl 00paOOTKH CUMBOJIBHBIX CTPOK. ANTOPUTMBI 00pabOTKH
CHUMBOJIBHBIX CTPOK: IOJCYET KOJIMYECTBA TOSBIEHUN CUMBOJIA B CTPOKE,
pa3OueHne CTPOKM Ha cJOBa MO MPOOETbHBIM CHUMBOJAM, MOMCK MOJCTPOKU
BHYTPH JAHHOW CTPOKH, 3aMEHA HAWIEHHOW IOACTPOKH Ha JAPYIyH CTPOKY.
I'enepaiusi Bcex CIOB B HEKOTOPOM ajiaBUTE, YIOBJIETBOPSIOUINX 33JaHHBIM
orpanndeHusimM. [Ipeobpa3oBaHue ynciia B CHMBOJIBHYIO CTPOKY U OOpaTHO

3.10

MaccuBsl n IOCICa0BAaTCIBHOCTHU YHUCCII. Brruncienue O606H_léHHLIX
XApPaKTCPUCTUK JBJIICMCHTOB MaACCHBa WU YHCIOBOM IIOCIIEA0BATEIHLHOCTHU
(CYMMLI, MMpOU3BCACHUA, CPCAHCTO apI/I(I)MCTI/ILICCKOFO, MHHHMAJIBHOI'O H
MAaKCUMAJIBHOTO  3JICMCHTOB, KOJIMYCCTBA DJICMCHTOB, YIOBJICTBOPAIOLIINX




3aJaHHOMY YCJIOBMIO). JIMHEHHBIM NOMCK 3aJaHHOTO 3HAYEHUS B MAaCCHUBE.
ANTOpUTMBI  PabOTBI C 3JIEMEHTAMH MAacCHBa C OJHOKPATHBIM MPOCMOTPOM
MaccuBa. CopTupoBKa OJHOMEPHOTO MaccuBa. IIpocTeie METOIBI COPTHUPOBKU
(meTon my3bIpbKa, MeTOJX BbIOOpa, copTHpoBKa BcTaBkamu). CopTuUpoBKa
ciusinueM. bwictpast coptupoBka MmaccuBa (anroputM QuickSort). JIBowuHbIN
IIOMCK B OTCOPTUPOBAHHOM MAaCCUBE

3.11

JIByMepHBIE MacCHBBI (MaTpuibl). AJNTOPHUTMBI 00pabOTKH  JIBYMEpHBIX
MacCHBOB: 3allOJHEHUE JBYMEPHOTO YHCIOBOIO MAacCuBa [0 3aJaHHBIM
IpaBWiaM, MOUCK 3JEMEHTAa B JIBYMEPHOM MAacCCUBE, BBIYMCIEHHUE MaKCHUMyMa
(MUHUMYMa) U CyMMBI 3JIEMEHTOB JBYMEPHOIO MacCHBa, IEPECTAHOBKA CTPOK U
CTOJIOIIOB JByMEPHOT'O MAacCHBa

3.12

CnoBapu  (accolMaTHBHBIE  MAacCHBBI,  OTOOpa)kKeHHUs).  XAII-TaOJHUIIBIL.
IToctpoenue andaBUTHO-YACTOTHOTO CIIOBAps VIS 3aJaHHOTO TEKCTa

3.13

Crexku. AmnHanmu3 MNpPaBUIBHOCTH CKOOOYHOTO BBbIpaXeHMs. Bbruncnenue
apu(pPMETUYECKOTO BBIPAKEHHUS, 3alIMCAHHOTO B MOCT(PUKCHON popme.
Ouepenu. Micnosb30BaHue ouepenu AJisi BDEMEHHOT'O XpaHEHUS JaHHbIX

3.14

Anroputmbl Ha rpadax. IlocTpoeHMe MHMHHMAIbHOIO OCTOBHOTO J€epeBa
B3BELICHHOTO CBSI3HOTO HEOpPUEHTHpoBaHHOrO Tpada. KommuecTBo pa3inmyHbIX
yTel Mexay BEpIIMHAMU OPUEHTHPOBAHHOTO allMKINYECKOro rpada. AIroputmM
Jeikerpel

3.15

HepeBps. Peammsanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(bunapnsie) nepeBbs. [locTpoeHue nepeBa A 3alaHHOTO apUPMETHUYECKOTO
BbIpaxkeHUs. PekypcuBHBIE alropuTMbl 00Xoa aepeBa. Mcnonab3oBaHue creka u
odepenu i1 00xoa 1epeBa

3.16

JluHamuueckoe mMporpaMMHUPOBAHUE KaK METOJ peIllieHHUs 33/ad ¢ COXpPaHEHHEM
MIPOMEXYTOUHBIX Pe3ylIbTaTOB. 3aauu, peliaeMble ¢ OMOIIbIO JUHAMHUYECKOTO
MIPOrpaMMUPOBAHMS: BEIYUCICHUE PEKYPCUBHBIX (DYHKIUH, MOACYET KOJIMYECTBA
BAPUAHTOB, 33J1a4d ONTUMH3ALNH

3.17

[Tonsitne 06 0OBEKTHO-OPHUEHTHPOBAHHOM HporpammupoBaHuu. OOBEKTH U
kiaccol. CBoiicTBa U MeToAbl 00beKTOB. OOBEKTHO-OPUECHTHUPOBAHHBINA aHAU3.
Pa3paboTtka mporpamMmM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO IMOJXO0/A.
Wukancynsuus, HacieaoBaHue, noJumMophusm

HNudbopmanrioHHble TEXHOIOTHH

4.1

Ananmu3 naHHbIX. OCHOBHBIE 33/laud aHAJIW3a JIaHHBIX: IPOTHO3UPOBAHUE,
Kiaccu(uKaius, KiIacTepu3alus, aHalu3 OTKIoHeHuH. IlociemoBaTeabHOCTH
pEIICHUS 3a/1ad aHaIM3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYUCTKA M OLICHKA
KauyecTBa JaHHBIX, BBIOOP W (WMJM) IOCTPOCHHE MOJECIH, NpPeoOpa3oBaHUE
JAHHBIX, BU3YyalM3allUsl JAHHbBIX, UHTEpHpeTauus pe3yiabratoB. [Iporpammubie
cpenctBa U MHTEpHET-cepBHUCH Il 0O0paOOTKHM M TPEACTABJICHHS JIaHHBIX.
Bonpimue ganneie. MarmmaHoe o0y4deHue

4.2

AHanmu3 JaHHBIX C TIOMOIIBIO 3JEKTPOHHBIX TaOnuil. BblumcieHue cymmsl,
cpeaHero  apudmernueckoro, HauOOJbIIEro  (HaUMEHBIIEr0)  3HAYEHUs
nuanazoHa. Beruncnenue ko3dduimeHta KOppensiuu JByX pAIOB JaHHBIX.
IToctpoenue cronbuaThIX, JUHEWYATHIX W KPYroBbIX auarpamm. [loctpoenue
rpa¢ukoB ¢pyHkuuid. [Togbop MMHUM TpeH[a, pelieHre 3a7ay MPOrHO3UPOBAHUS.
Perienue 3a1a4 ONTUMU3AIMH ¢ TOMOIIBIO 3JIEKTPOHHBIX TaOJIHUI]

4.3

I[I/ICerTI/BaLII/I}I npu MaTeMaTHn4CCKOM MOACINPOBAHUN HCETIPCPBIBHBIX
IIPOLECCOB. MO,Z[CJ'II/IpOBaHI/IC JABWOKCHUS. MOI[CJ'II/IpOBaHI/Ie OHOJIOTHYCCKHX




cucreM. Marematudeckue MOJEIM B OKOHOMHKE.  BbIlunciuTenbHbIC
9KCIEPUMEHTHl ¢ MojensaMu. OOpaboTka pe3ynbTaToB SKcIepuMeHTa. Merton
HaMMEHbIIMX KBaapaToB. OIEHKa YHCIOBBIX MApaMeTPOB MOJCITUPYEMBIX
00BEKTOB M TMpoleccoB. BoccTaHOBIEHHE 3aBHCHMOCTEH 10 pe3yiabTaram
HKCTIIEPUMEHTA

4.4

BepostHocTHBIE MO/JIETIN. Meronas! Mourte-Kapuo. NmMurannonHoe
MoiennpoBanue. CUCTEMBI MacCOBOTO 00CITYKMBAHUS

4.5

Tabnuunble (pensuuoHHbIe) 6a3bl JaHHBIX. Tabnuila — mpeIcTaBIeHue CBEACHUI
00 ommoTHHHEIX 00BekTax. Iloie, 3ammce. Kimrou tabmuiel. PaboTa ¢ roToBoi
0a3o0il maHHbIX. 3anoyiHeHUE 0a3bl JaHHbIX. llonck, copTupoBka U (uUIbTpaALUL
JaHHBIX. 3alpochl Ha BBIOOPKY JaHHBIX. 3alpochl C IapamMeTpaMu.
BrruncisieMble 1ot B 3ampocax.

MHuoroTtabnauunbple 0a3bl JaHHBIX. THIBI CBs3ed Mexay TabnuuaMu. BHemHuit
kito4. LlenocTHOCTh 0a3bl JaHHBIX. 3alIpOChl K MHOTOTA0JIMYHBIM 0a3aM JaHHBIX

4.6

TexkctoBbili mpoueccop. CpencrtBa MMOWCKAa W aBTO3aMEHbl B  TEKCTOBOM
npoueccope. CTpyKTypupOBaHHbBIE TEKCTOBbIE TOKyMEHThI. CHOCKH, OTJIaBJICHHUE.
[IpaBuna uMTUpPOBaHUS UCTOYHMKOB M OGOpMIIEHHS OHOIMOrpapuuecKux
CCBUIOK




YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
MNPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA

* Undpopmaruka (B 2 gactsx), 10 xnacc/ Ionskos K.1O., Epemun E.A.,

OO61ecTBO ¢ orpaHnueHHOM oTBeTcTBeHHOCTHI0 «BUHOM. Jlabopatopus
3HaHUi»; AKIoHepHOe 00mecTBO «M3marenbeTBo «IIpocBenieHne»

* Undpopmatuka (B 2 wactsx), 11 xnacc/ Ionskos K.1O., Epemun E.A.,

OO61ecTBO ¢ orpaHrnueHHOM oTBeTcTBeHHOCTRI0 «BUHOM. Jlabopatopus
3HaHMI»; AKIIMoHepHoe oo1ecTBo «M3narenscTBO «IIpocBemenue»

METO/IUYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJIA

M. H. bopoaun. THOOPMATUKA. YMK nns crapmieit mkosnsl, 10 — 11
KJTacCHI, VIJIYBJIEHHBIA YPOBEHbD. Metoauueckoe mocooue st
YUHUTEIIA.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
MUHTEPHET

https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/prakt.htm
https://kpolyakov.spb.ru/school/probook/python.htm
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