HNomnonuenus B [Ipunoxxenne Nel. CoaeprxkarensHoro pazaena OOII COO «Paboyas mporpamMmma yueOHOTO
npenmera «MHpopmaTrka

1. JlonomHUTE pabovyro MporpaMMy pasneiamu 6-8 cCiemyromnero coaepKanus:

6.IloypoyHoOe NJIaHUPOBAHUE

10 KJIACC
Tabmuna 6.1
KonmuecTBo
4acoB Ha
Ne MIPaKTUYECKHE
n/n | Tema ypoka paboTsI

1 TexHHKa 0€30NIACHOCTH M TUTHEHA TIPH Pab0TE ¢ KOMIIBLIOTEPAMH. 04
[MpuHIMIBI PAOOTH KOMITHIOTEPA '

) TenneHunn pa3BUTHS KOMIIBIOTEPHBIX TexHONOrHii. CTapToBas 0
KOHTpoJIbHas padora (40 MuUHYT)

3 TeHeHIY pa3BUTUA KOMITBIOTEPHBIX TEXHOJOTUM. [IporpaMmmHuoe 0.8
o0ecrieyeHne KOMIbIoTepa. Buioop modenu komnvromepa '
Onepanuu ¢ paitnamMu U nankamu 0.8

S) PaGoTa ¢ mpukIaHBIM IPOTPAMMHBIM O0ECIIeYeHUEM 0.6

5 3akoHOAaTenLCTBO Poccuiickoit Meneparnu B 00J1acTH IPOrPaMMHOTO 0.6
obecrieueHus '
/[BoMuHOE KOIMpPOBaHUE 0.6
[Tonxobl K U3MEPEHUI0 HH(OPMALIUN 04

9 Wudopmanronnsie nporecchl. [lepenaua u xpanenue nHGOOpMAIINU. 0.6
/lopoorcubie 3Haxu. '

10 O06pabotka napopmanmu. Kouibex no bankosckou kapme 0.6

11 CucTeMbl, KOMIIOHEHTBI CHCTEM M UX B3aNMMOJICHCTBHE 0.4

12 CucTeMbl CUYUCIICHUS 0.6

13 ATITOPUTMBI TIEpEBO/Ia YKcen U3 P-U4HOI cCcTeMbl CUMCIICHUS B 0.6
MECATUYHYIO M 00paTHO '

14 JIBoruHasi, BOCBMEPUYHAS U IIECTHAIIIATepUIHAS] CUCTEMBI CUUCIICHUS 0.6

15 Apu(pMETHICCKHE OTICPAIliU B TIO3UIIMOHHBIX CUCTEMAaX CUHCIICHHUS. 0.6
[TpencTaBieHHE MENBIX U BEMICCTBEHHBIX YUCEIT B TTAMSATH KOMITbIOTEpA '

16  [Konrposnbuas padora 3a 1 noayroaue (40 Mun) 0

17 KoaupoBanue TeKCTOB. Jluunwbiii 6100%cem 0.6

18 KoaupoBanue n3odpaxeHuit 0.6

19 Konunposanue 3Byka. [IpoBepounasi padora "IlpeacraBienue 0.6
uHpopmManuu B KomnbloTepe' (24 MuH) '

20 Bricka3piBanus. Jloruueckue onepanuu 0.6

1 Ulorudeckuie BoipakeHus. TaOMHUIbl MCTHHHOCTH JIOTUYECKUX BBIPAKEHUI 06
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22 Jlornueckue oneparuu 1 ornepanyy HaJ MHOKECTBaMHU 0.6
23 3aKOHBI aNTEOPHI JIOTHKH. 0.6
24 Pemenre mpocTeUIUX JIOTHYECKUX YPaBHEHUN 0.6
Jlornueckue pynkuuu. [locTpoeHne JIOrHuecKoro BRIPaXKECHUS C JTAHHON
25 Ta0ynIell ICTHHHOCTH. Pewenue 1ocuyeckux 3a0ay ¢ 0.6
AHMUKOPPYNYUOHHBIM COOEPHCAHUEM.
26 Jlornueckue 37eMEHThI KOMIIBIOTEpa 0.6
97 IIpoBepounasi pa6ora no teme "TeopeTuueckue OCHOBBI 0.7
uHpopmatuxku" (30 muH) ’
28 TexkcToBbIl TIpoLIECCOp U ero 0a30BbIe BO3MOKHOCTH 0.6
29 KomekruBnas pabota ¢ qokymentom. [Ipasuina odopmienus pedepara 0.6
30 PacrpoBas rpaduka. 3adaua «Boluucienue mopmoszno2o nymuy. 0.6
31 Bekropnas rpaduka 0.6
32 Cozmanme u  mpeoOpa3oBaHUE  ayAMOBU3YAIbHBIX  OOBEKTOB. 0.6
KommerotrepHsie npe3eHTanuu. 3adaua « Oniama ammpaxyuoHosy '
33 0
HroroBasi kouTpoJibHasi padora no teme (40 mun)
34 [TpuHIKIIBI TOCTPOSHUS U PEIAKTUPOBAHKS TPEXMEPHBIX MOJIEIIEH 0.6
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11 KJIACC Tabnuua 6.2

KoanaecTBo yacos

Ne Tema ypoka Ha MPaKTUYECKUE
n/n paboThI

[TpUHIUTIBI TOCTPOCHUS M anlapaTHbIE KOMIIOHEHTHI KOMITBIOTEPHBIX

1 ceteit. CereBble mpoToKoibl. CeTh MIHTEpHET. Anlpecalius B ceTH 0.5
HNutepner. CucrteMa TOMEHHBIX UMEH
Be6-caiit. Be6-cTpanuna. Bzanmonelicteue Opaysepa ¢ BeO-cepBepoM.

2 Jlunamuueckue crpanulibl. PazpaboTka MHTEPHET-TIPUIIOKEHUMN (CalTOB). 0.5
CereBoe XpaHEHHUE TaHHBIX

3 Bxoanasi KOHTPOJabHAasi padoTa (40 MUHYT) 0
Bunpl nestenbnoctu B cetu Muateprer. CepBucsl MaTepHera CeTeBoi

4 stukeT. [Ipobnema noamHHOCTH NONydyeHHOM nHpopmanuu. Oniama 0.5
nooknouenus K cemu Unmepnem

5 ['ocynapcTBeHHBIE AIIEKTPOHHBIE CEPBHUCHI U yCIyTH. OTKPHITHIE 0.6
o0pa3zoBaTeNbHBIE PECYPCHI '

6 TexHOreHHbIC U 5KOHOMUYECKHE YIPO3bl, CBSI3aHHBIE C UCTIOIH30BAHUEM 0.4
UKT. 3amuTa nndpopmanmu 1 vHGOpMaIMOHHAsE 0€30MACHOCTb '

7 BpenonocHoe nporpamMmmHoe obecriedeHne u crnoco0bl 60psObI ¢ HUM 0.4

8 Opranuzanys JJMYHOTO apxuBa uHpopmaruu. MHpopMannoHHbIe 0.6
TEXHOJIOTUH U pOoQecCuOoHaIbHAs AEITEeIbHOCTD '

9 Monenu u MmonenupoBanue. [IpencraBienne pe3ynbTaToB MOJICIUPOBAHUS 0.6

10 I'padsl. Pemenne anropuTMU4ecKnx 3a/1a4, CBI3aHHBIX C aHATTN30M 0.6
rpadoB '

11 JlepeBbs. JIMcKpeTHbIE UTPbI IBYX UTPOKOB ¢ MOJHON MH(pOpMaLueil 0.6

12 Hcnonb3oBanue rpadoB 1 JepeBbEB MpU OMUCAHUN OOBEKTOB U ITPOLIECCOB 0.6
OKpy>Katoliero mupa. Cmoumocms 61adenus agmomoouiem '

13 Kontpoabnas padora 3a 1 noayrogue (40 mun) 0

14 AHanmm3 aNropuTMOB. DTaIbl PEIICHUS 331a4 Ha KOMITBIOTEpE 0.6

15 SI3bIK IporpammupoBanusi. OCHOBHBIE KOHCTPYKIIHH SI3bIKA 0.6
pOrpaMMHUPOBaHUs. TUIIBI TaHHBIX '

16 Bersnenus. CocTaBHbBIE YCIOBHUS 0.6

17 [Mukiel ¢ ycnoueMm. L{ukiipl o nepemMeHHoOM 0.6




PazpaboTka u nporpamMmHasi peaqu3ausi alfOPUTMOB PEIICHUS THIIOBBIX

18 0.6
3amad.
19 Pa3paboTka 1 mporpaMMHasi peaau3alus alropuTMOB pElICHUs 3a/1a4 0.6
METOJIOM Tiepedopa '
20 O06paboTKa CUMBOJIBHBIX JJAHHBIX 0.6
21 TaGnuyHble BETUUUHBI (MACCHBHI) 0.6
22 CopTupoBKa 0JTHOMEPHOTO MacCHBa 0.6
23 [Toanporpammel. Briaobwi. 0.6
24 Cmpaxoevle s3nocul. [IpoBepouHasi padora no reme " AJITOPUTMBI U 06
3JIeMeHThI nporpaMmupoBanus’ (20 Mun) ’
25 Amnann3 ganueIX. OCHOBHBIE 3a1a4Yd aHAIN3a JaHHBIX 0.6
26 [TocnenoBaTenbHOCTD PEIICHMS 3a7a4 aHAJIM3a TaHHBIX 0.6
27 AHaM3 TaHHBIX C IOMOIIBIO AJICKTPOHHBIX TaOJIHIT 0.6
28 KomrmsroTepHo-MaTeMaTHIeCKue MOJICIH. Pacuem nodoxo0no2o naioza u 0.6
3apniamel cOmpyoOHUKo8 '
29 PaboTa ¢ roToBOI KOMIIBIOTEPHOM MOJICTIBIO 0.6
30 UucneHHOe peleHre YpaBHEHHH ¢ TTOMOIIBIO TIOI00pa mapamerpa. 0.7
IIpoBepounas padora no reme "JjeKTpoHHbIe Ta0AMubI" (30 MuUH) ’
31 Tabnuunble (pensunoHHbIe) 0a3bl TaHHBIX 0.6
32 Pabora c rotoBoii 6a3oii JanHbIX. CpecTBa HCKYCCTBEHHOTO MHTEIIEKTA 0.6
33 0
Hrorosasi kouTpoJibHasi padora no teme (40 mun)
34 [lepcrieKTHBBI pa3BUTHUSL KOMIIBIOTEPHBIX HHTEIIEKTYabHBIX CUCTEM 0.6
184
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7. Acnoab3yemblii B ¢eepajibHbIX H PErHOHAIBHBIX MPOLEYPaX OLIEHKH KayecTBa
o0pa3oBaHus nepevyeHb (KOAU(PUKATOP) pacnpeeeHHBIX 10 KJIACCaM MPOBepsieMbIX
TpeOOBAHMH K Pe3yJIbTATAM OCBOCHUSI OCHOBHOI 00pa30BaTe/IbHOM NMPOrpaMMBbl
cpeaHero o0uero 00pa3oBaHMs U 3JIEMEHTOB COJEPKAHUA N0 HH(POPMATHKE.

Taomuua 7.1
[TpoBepsiemble TpeOOBaHUS K pe3y/IbTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbI
(10 kimacc)

Kox [IpoBepsiemble TpeAMETHBIE PE3YIbTATHI OCBOCHUSI OCHOBHOM

NPOBEPSEMOTO 00pa3oBaTeNIbHON MPOrpaMMBbI CPETHETO 00IIEro 00pa3oBaHHUs

pe3yJiprarta

1 ITo Teme "Ludpoas rpamoTHOCTH"

11 Bnagenue mpezacraBieHusMU O poju UHGOPMAIMU U CBSI3aHHBIX C HEH
MPOIIECCOB B MPHUPOJIC, TEXHUKE U 00IIeCTBe, MOHATUAMH "uHOpmarus",
"uHopMannoHHbI mpomecc”, "cucrema', "KOMIIOHEHTBI CHCTEMBI'",
"cucremubli  3ddekr", "undopmammonHas cucrema', "cucrema
ynpaBJieHus'"; BlaieHne MeToAaMu norcka nadopmanuu B cetu HTEpHET;
YMEHHE KPUTUYECKU OIICHHBATh WH(POPMAIUIO, MOJYYEHHYI0 U3 CETH
HNuTepuer

12 YMeHue XapaKTCpUu30BaATb OoJbIIINE JaHHBIC, IIPUBOAWUTL IIPHMCPL]

HCTOYHHUKOB UX IIOJTYUYCHHUA U HAITPABJICHUS UCITOJIB30BAHUS

1.3 [TonnMaHue OCHOBHBIX MPUHIUIOB YCTPOMCTBA W (YHKIIMOHUPOBAHUSA
COBPEMEHHBIX CTAIIMOHAPHBIX M MOOMIIBHBIX KOMIBIOTEPOB; TEHACHIIUN
pa3BUTHS KOMITBIOTEPHBIX TEXHOJIOTHH; BIaJIeHWE HaBBIKAMH pPabOTHI C
OTIEPAlIMOHHBIMU CHCTEMaMH U OCHOBHBIMH BHUJAMHU MPOTPAMMHOTO
oOecrieueHus 1)1 pelIeHus] Y4eOHBIX 3aa4 10 BHIOPAHHOW CHIeIMaTN3alluN

2 ITo Teme "TeopeTnueckue OCHOBBI HHPOPMATUKU"

2.1 [loHnMaHue OCHOBHBIX MPHUHIMIIOB AMCKPETU3ALUU Pa3IMYHBIX BUOB
uHbOpMalUY; YMEHHE ONpeAessaTh HH(POPMAIIMOHHBII 00bEM TEKCTOBBIX,
rpaduUecKuX M 3BYKOBBIX JIAaHHBIX MpPHU 3aJaHHBIX Iapamerpax
JUCKPETU3ALNH

2.2 YMeHue CTpOUTh HEPABHOMEPHBIE KOJIBI, IOIYCKAIOIIHME OJHO3HAYHOE
JIeKOJUpOBaHUE CcoOoOIIeHU  (mpeduKCHbIE KOIbl);  HCIOJIB30BATh
MPOCTEHIINE KOJbI, KOTOphIE IMO3BOJIIIOT OOHApYXHBAaThb W HCIPABISATH
OLIMOKM NpHU Tepeade JaHHbIX

2.3 BJ'Ia,HeHI/Ie TCOPECTUYCCKHUM alllapaToM, IMO3BOJAIOIINUM OCYHICCTBIATH

MNpEACTABICHUE 3aJIaHHOTO HATYPAJbHOI'0 4YHCJIa B PA3JIMYHBIX CHUCTEMAX
CUHCIJICHUA




24 Biagenue TeopeTMYECKMM  ammaparoM, IO3BOJISIOIIMM  BBIIOJIHATH
npeoOpa3oBaHusl JIOTUYECKUX BBIPAKECHUN, HMCIOIB3YS 3aKOHBI anreOpbl

JIOTUKH
3 [To Teme "MHpOpManimOHHBIE TEXHOIOTUN"
3.1 YMeHue co3maBaTh CTPYKTYPHPOBAHHBIE TEKCTOBBIE JOKYMEHTHI U

JEMOHCTPALIMOHHBIE MaTepHallbl € HCIIOJIb30BAHMEM BO3MOXKHOCTEH
COBPEMEHHBIX MPOTPAMMHBIX CPEJCTB U O0IAYHBIX CEPBUCOB

3.2 YMeHue UCHoNb30BaTh TAONWYHBIE (pENsUOHHBbIE) 0a3bl JaHHBIX, B
YaCTHOCTH, COCTaBIISATh 3alpockl B 0a3ax JaHHBIX (B TOM YHCIE
BBIUUCIISIEMbBIE 3aIIPOCHI), BHIIOJIHATH COPTUPOBKY M MOMCK 3amucell B 6a3e
JAHHBIX; HAMOJIHATH pa3paboTaHHYIO 0a3y JaHHBIX

3.3 YMeHue  HCMONb30BaTh  AJCKTPOHHBbIE  TaOMUIBI  JUIS  aHaIM3a,
npejacTaBieHuss U 00pabOTKU MaHHBIX (BKIIOYas BBIYUCIEHUE CYMMBI,
cpenHero apuMeTuyecKkoro, HauOONBIIEr0 M HAMMEHBIIEro 3HAYCHHH,
pelieHrne ypaBHEHU )

Tabmnuua 7.2

[Iposepsiembie aneMenThI coaepkanus (10 kmacc)

Kon [IpoBepsieMblil JIEMEHT COACPKAHUS
1 [Mudposas rpaMOTHOCTH
1.1

[Ipunuunsl  pabotsl  KomnbioTepa. [lepcoHanbHbIi  KOMObIOTEp. BbIOOp
KOH(UTYypali KOMIIbIOTEPA B 3aBUCUMOCTHU OT PEIIaeMbIX 3a]a4

1.2 OcHOBHBIE TCHACHIUN PAa3BUTHA KOMIIBIOTCPHBIX TEXHOJIOTHiA. HapannenLHHe
BBIYHCIICHHUA. MHOFOHpOL{CCCOpHLIe CHUCTCMBEI. Cyr[epKOMHBIOTepH.

MuxkpokoHTposuiepbl. PoOoTH3MpOBaHHBIE TIPOU3BO/ICTBA

13 QaitnoBas cucrema. [louck B ¢aiinoBoit cucreme. OpraHuzanusi XpaHeHUs U
00paOOTKM JaHHBIX C HCIOJIb30BAHMEM HHTEPHET-CEPBUCOB, OOJAYHBIX
TEXHOJIOTUI U MOOMJIBHBIX YCTPONCTB

2 Teopetuueckrne 0CHOBbI UH(POPMATUKHI

21 I/IH(bOpMaL[I/IH, JaHHBIC U 3HAHWA. yHI/IBCpcaJ'IBHOCTB AUCKPECTHOTI'O TPCACTABIICHUS

I/IH(bOpMaL[I/II/I. I[BOI/I‘-IHOC KOOIUPOBAaHHUC

2.2 PaBHOMepHBIE 1 HepaBHOMEpHBIE KOAbL. Y cioBue daHo




2.3

[Moxxonel k m3Mmepenuto wHPopMarmu. CymHOCTH 00beMHOTO (aI(aBUTHOTO)
MOJX0Aa K HW3MEpEeHUI0 WH(pOpMaluu, OINpeneieHne OWTa C TOYKU 3pPEHHS
asi(haBUTHOTO TOX0/1a, CBSA3b MEXY pa3MepoM ayiaBuTa U MHPOPMALMOHHBIM
BECOM CHUMBOJIA (B MPEINOJI0KEHUN O PABHOBEPOSATHOCTH TOSBJICHUSI CHUMBOJIOB),
CBSI3b MEXJy €AMHHUIIAMH M3MEpeHus uHpopmarmu: out, Oait, Kbaiit, Mobaiir,
I'Gaiit. CymHOCTb coepKaTeNbHOrO (BEPOSTHOCTHOIO) MOAX0/Ia K U3MEPEHHIO
uH(pOpMaINH, ONIpeIeTICHIE OUTa C MMO3UIUH COACPKAHUS COOOIICHIS

2.4

WNudopmannonnsie mponecchl. Ilepenaua nadopmaruu. VICTOYHMK, TPUEMHUK,
KaHaJl CBS3M, CUTHAJI, KoaupoBaHue. VckaxeHue mHPOpMaLMU TpU Hepeaade.
CKOpoCTb Iepeauu JaHHBIX [0 KaHATy CBSI3U. XpaHeHue nH(popMaImu, 00beM

IIaMsATH

2.5

Cucrembl. KOMIIOHEHTBI CUCTEMBI B UX B3auMojielicTBrue. CHUCTEMBI YIIPaBIICHUS.
VYnpasiienue kak nHGopMannoOHHBIN Tiporiecc. OOpaTHas CBS3b

2.6

Cucrempl cuucnenus. Pa3BepHyTas 3amuch UENbIX M JIPOOHBIX 4HCET B
MO3UIIMOHHBIX CHCTeMax cuucieHusa. CBOWCTBAa ITO3UMIMOHHOM 3alMCH 4YHCIIA:
KOJIMYECTBO U(P B 3alMCH, MPU3HAK JACIUMOCTH YHCIa HA OCHOBAaHUE CHCTEMBbI
CYMCIICHHsI. AJITOPUTM TIEPEBOJIA IIEJIOT0 YHCIa U3 P-MYHON CHCTEMBI CUMCIICHUS
B JIECATUYHYIO. AJITOPUTM IepeBoJia KOHEUHON P-n4yHON IpoOH B JECATHUHYIO.
ANTOPUTM IepeBojia IEJI0r0 4YKClIa M3 JEeCATHUYHON CHCTEMBl CUYHUCIICHHS B
Puunyro. /IBonuHas, BOCbMepHUYHas U HIECTHAATEpPUYHAS] CHCTEMbI CUMCIICHHS,
MepeBOJ] 4YMCel MEXKIy O3TUMU CcUCTeMaMmH. ApudMeTHdecKhe Oorepalnud B
MO3UIIMOHHBIX CHCTEMAX CUMCICHUS

2.7

HpeI[CTaBJIGHI/IC HCJIbIX U BEHICCTBCHHBIX YUCCIT B [TAMATU KOMITIBIOTCPA

2.8

Konupoanue tekcroB. Koguposka ASCII. OnnoOGaiiTHble koaupoBku. CTanaapT
UNICODE. Koauposka UTF-8. Ompenenenue uHGOPMAIMOHHOTO oOBeMa
TEKCTOBBIX COOOLIEHUIN

2.9

KonupoBanue mnzobpakenuil. OueHka MHYOpMAMOHHOIO 00beMa pPacTpOBOTO
rpaduuecKoro n300paxeHus Mpy 3alaHHOM pa3peIIeHUH U ITyOnHEe KOAUPOBAHUS
nseta. KomupoBanue 3Byka. OneHka HH()OPMAIMOHHOTO 00beMa 3BYKOBBIX
JAHHBIX MPU 33/IaHHBIX YaCTOTE AUCKPETU3ALNU U Pa3psIHOCTH KOAUPOBAHUS




2.10 Anrebpa noruku. BeickaspiBanus. Jlorudeckue onepanun. TaGauIbl HICTHHHOCTH
JIOTUYECKUX  OIepaiuit " TU3BIOHKIHUA", "KOHBIOHKIUA", "unBepcus",
"umrmukanua', "skBuBaneHuus". Jlornueckue BbIpakeHUd. Bbluncienue
JIOTUYECKOT0 3HAYEHUsI COCTABHOTO BBICKA3bIBAHMS IPU HU3BECTHBIX 3HAYCHUSIX
BXOASIIMX B HEr0 DJJIEMEHTApPHBIX BBICKA3bIBaHWK. TaOMWIBI HMCTHHHOCTH
JIOTUYECKHUX BbhIpaXKeHUH. Jlornueckue onepanuu U onepanuy HaJ MHOKECTBAMH.
[Ipumepbl  3aKOHOB  anreOpbl JIOTMKU. OKBHBAJICHTHBIC MPEoOpa3oBaHUs
Joruueckux BblpakeHuil. Jlormueckue ¢yHkuuu. llocTpoeHne IOru4eckoro
BBIpOXKEHUS C JaHHOW Tabmuneidl wucrtuHHOCTU. Jlormueckue dIIeMEHTHI
kommblotepa. Tpurrep. Cymmarop. I[locTtpoeHue cxembl Ha JIOTHYECKHX
3J€MEHTaX MO JOTUYECKOMY BBIPAKEHHIO. 3aMUCh JIOTUYECKOTO BBIPAKEHUS IO
JIOTHYCCKOM CXeMe

3 NudopmannoHHbIe TEXHOIOTUN

3.1 TekcToBelii mpomeccop. PemaktupoBanme u  QopmartupoBanue. IIpoBepka
opdporpaduun u rpammaruku. CpencTBa TOWMCKAa M aBTO3aMEHBI B TEKCTOBOM
npoueccope. Mcnonws3zoBanue  ctmiieid.  CTpyKTypUpOBaHHbIE  TEKCTOBBIE
nokyMmeHTsl. CHOckH, ornaBneHue. Obnaunsie cepBuchl. KonnektuBHas pabota ¢
JOKYMEHTOM. MHCTpYMEHTBI pELEeH3UPOBaHUS B TEKCTOBBIX MPOIECCOpax.
HlenoBass mnepenucka. Pedepar. IlpaBuna 1uTHpOBaHUS HCTOYHHKOB U
odopmiienus 6ubnuorpaduueckux ccbuiok. OdopmieHne crrucka TUTepaTypsl

Tabnuna 7.3
[TpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeNbHOM MPOrpaMMbl
(11 xmacc)
Kox [TpoBepsieMbIe IpeAMETHBIC PE3YIIbTAThl OCBOCHUSI OCHOBHOM
IPOBEPSEMOT0 00pa3zoBaTeNbHON MPOTrpaMMBbl CpETHEr0 0011IeT0 00pa3oBaHUs
pe3yibTara
1 ITo reme "Lludposas rpaMOoTHOCTD"

11 Hamnume mnpencraBieHUit O KOMIIBIOTEPHBIX CETSIX M HMX pOJH B
COBpEMEHHOM  Mupe; 00 oOummMX NOpuUHLOUIAX  pa3paboTKu U
(GYHKIIMOHUPOBAHUS HHTEPHET-TIPHIIOKEHUH

1.2 YMeHue OpraHu3oBBIBATh JIMYHOE HH(POPMALMOHHOE IPOCTPAHCTBO C

HCIOJIb30BAHUEM PA3IMYHBIX CPEACTB LIU(PPOBBIX TEXHOJIOTHUIL; TOHUMaHHE
BO3MOKHOCTEH IIU(PPOBBIX CEPBUCOB IOCYJAPCTBEHHBIX YCIYT, IU(PPOBBIX
00pa3oBaTeNbHBIX CEPBUCOB; MTOHUMAHHWE BO3MOKHOCTEH M OTpPaHUYCHHMA
TEXHOJIOTUI HCKYCCTBEHHOI'O MHTEJUIEKTA B Pa3IMYHBIX 00JIACTSIX; HATNYHE
Mpe/CTaBlIeHU 00 HCIOJb30BaHNKM HH(GOPMAIMOHHBIX TEXHOJOTHI B
pa3nuYHbIX MpodeccnoHanbHbIX chepax

2 [To treme "Teopernyeckue 0cHOBBI HH(GOPMATUKH"




2.1

BiageHue TeopeTMYECKHMM — ammaparoM, I103BOJIIOIIMM  ONPENENIATh
KpaTyaimuii myTh BO B3BEIICHHOM Ipade M KOJUYECTBO IYTEH MEXTy
BEpIIMHAMU OPHUEHTUPOBAHHOTO AlIUKINYECKOro rpaga

ITo Teme "Anropurmsl ¥ NporpaMmupoBaHue”

3.1

YMeHue 4YHuTaTh W TMOHHMATH MPOTPAMMBI, PEATU3YIONIHE HECIOKHBIC
QITOPUTMBI 00paOOTKM YHCIIOBBIX M TEKCTOBBIX JAHHBIX (B TOM YHCIIC
MacCMBOB M CHMBOJBHBIX CTPOK) Ha BBIOPAaHHOM [UISl HW3YYCHHUS
YHHUBEPCATHHOM SI3BIKE MPOTpaMMHUpPOBaHUs BhICOKOTO ypoBHs (Ilackanb,
Python, Java, C++, C#); yMmeHue aHaIM3UPOBATH AJITOPUTMBI C
HCIIOJIb30BAHUEM TaOJIMI[ TPACCUPOBKH; OMPEICNIATh 0€3 HCIIOJIb30BAHHS
KOMITBIOTEpA  pe3y/ibTaThl  BBIMOJHCHHS  HECIOXKHBIX  MPOTpamm,
BKJIFOYAIONIUX IIMKJIBI, BETBJCHHS U IMOANPOTrPaMMBI, TPH 3aJaHHBIX
HMCXOJIHBIX JTaHHBIX

3.2

YMeHue MOI[I/I(i)I/II_[I/II)OBaTL T'OTOBLIC IIPpOrpaMMbl TJIA PCHICHHUA HOBBIX
3a/la4, MCIIOJIb30BAaTh UX B CBOHUX IIpOrpaMMax B Ka4iCCTBC IMOAIPOIpaMM

(mpouenyp, QpyHKImii)

3.3

YMeHHe peann3oBaTh 3Talbl PELICHUs 3aJa4 Ha KOMIIBIOTEPE; YMEHHE
peali30BbIBaTh HA BHIOPAHHOM ISl M3yYEHUS S3bIKE MPOrPaMMUPOBAHUS
BbIcokoro ypoBHs (Ilackans, Python, Java, C++, C#) TunIoBBIE anTrOpUTMBI
00pabOTKM dYHUCENl, YHUCJIOBBIX TIOCJICIOBATCIIBHOCTEH W  MAaCCHUBOB:
MpeACTaBICHUE 4YHWCIa B BHAE HaOOpa TMPOCTBIX COMHOXHUTEICH;
HaXO0XICHUE MAKCUMAIBbHON (MUHUMAIIBHOH ) TU(PBI HATYPATBHOTO YHCIIA,
3alMCaHHOTO B CUCTEME CUMCIICHUSI C OCHOBAaHWEM, He npeBbimaronum 10;
BBIYMCIICHHE OOOOIIEHHBIX XapaKTEPUCTHK SJEMEHTOB MacCHUBa WU
YUCJIOBOM MOCJIEI0BATEBHOCTH (CYMMBI, IPOU3BEJCHUS CPETHETO

apu(pMETUYECKOTO, MHUHHUMAJIBHOTO W MAaKCUMAaJbHOTO DJIEMEHTOB,
KOJMYECTBA DJJIEMEHTOB, YAOBJIETBOPSIOIIMX 3aJJaHHOMY YCJIOBHUIO);
COPTHUPOBKY 3JIEMEHTOB MacCHBa

ITo Teme "MHpopMarmoHHbIe TEXHOTOTUN"

4.1

VYMeHne HCHOJIL30BaTh KOMIIBIOTCPHO-MATEMATUYCCKUC MOACIU  JJIA
aHann3a oOBEKTOB U TPOIIECCOB: (POPMYIUPOBATH 1€b MOJICITUPOBAHMUS,
BBHITIONTHATh aHAJN3 PE3yNbTAaTOB, MOJYUYEHHBIX B XOJI€¢ MOJIEIHPOBAHUS;
OLIEHUBATH aJIEKBATHOCTH MOJIEIIH MOJIEIUPYEMOMY OOBEKTY WIIH MPOIIECCY;
MIPEJICTABIATh PE3yNbTaThl MOACTUPOBAHNUS B HATJISITHOM BUJIE

Tabnuna 7.4
ITpoBepsiemble aneMeHThI coaepxkanus (11 kmacc)

Kon

HpOBCp}ICMHﬁ 9JICMCHT COACPKAHUA

Hudposast rpaMoTHOCTH




1.1

[IpyHIMIBI TOCTPOEHUS U amnmnapaTHble KOMIIOHEHThl KOMIIBIOTEPHBIX CETEH.
Ceresble npotokoibl. Cets MHTepHeT. Anpecanus B cetu Mutepner. Cucrema
JIOMEHHBIX UMEH

Teoperuueckrne 0CHOBbI UHPOPMATUKHI

2.1

Mopnemn u wmopnenupoBanue. llenn monenupoBanus. COOTBETCTBHE MOJCIH
MOJISIIMPYEMOMY OOBEKTY WU Tporieccy. Dopmanu3anus MpUKIaIHBIX 3a/1a4.
[IpencraBnenue pe3yabTaToOB MOJCIUPOBAHUS B BUEC, YIOOHOM JUISl BOCIIPUSTHUS
yenoBekoM. ['paduyeckoe npencTaBieHue JaHHbBIX (CXEMbI, TaOIHIIbI, TpaduKn)

2.2

I'padbr. OcHoBHBIE TOHATHSA. Buasl rpadoB. Pemnienue anroputMu4eckux 3aaad,
CBS3aHHBIX C aHaMM30M rpadoB (MOCTPOEHUE ONTHUMAIBHOIO MYTH MEXKAY
BeplIMHaMU Tpada, OIpeleieHre KOJIMYeCTBAa Ppa3JIMYHBbIX IyTel Mexay
BEPIIMHAMY OPUEHTUPOBAHHOTO alUKINIeCKOro rpada)

2.3

[epeBbs. bunapHoe nepeBo. [IMCKpeTHBIE HWIPBI JABYX HUIPOKOB C IOJIHOU
nnpopmanueii. [Tocrpoenne nepeBa mepedopa BapHaHTOB, ONMUCAHUE CTPATETHH
UTPHI B TAOIMYHOM (popme. BEIMTpBIIITHBIE CTpaTETHH.

Hcnonb3oBanue rpadoB M JEpPEeBHEB MpPU OMHCAHUU OOBEKTOB M IMPOIECCOB
OKPY’KaIoILIEero Mupa

AJTOpPUTMBI U IPOTPAMMUPOBAHHE

3.1

OnpeﬂeneHI/Ie BO3MOJXHBIX PE3YJIbTATOB pa60TbI HpOCTCﬁMHX aJIr'OpUTMOB
YIIpaBJICHUA HCIIOJHUTCIIAIMU W BBIYHUCIUTCIBHBIX aJITOPUTMOB. OnpeneneHI/Ie
HCXOJHBIX NaHHBIX, IIPU KOTOPLIX aJITOPUTM MOKCT JaThb Tpe6yeMbII71 pe3yiibTaTt

3.2

Ortanbl penleHus 3agad Ha Kommbrotepe. S3bik mporpammupoBanus (Ilackans,
Python, Java, C++, C#). OcHOBHbIE KOHCTPYKIMH S3bIKa MPOrpaMMHUPOBAHUS.
Tunsl JaHHBIX: LETOYUCIIEHHBIE, BEIECTBEHHBIE, CHMBOJIbHBIE, JIOTHUECKUE.
Bersnenus. CoctaBuble ycnoBusi. [{ukibl ¢ yciaoBuem. L{ukibl mo nepemMeHHOi.

Hcnons3oBaHue Ta6J'II/II_[ TPACCUPOBKHU

3.3

Pa3paboTka u mporpammHas peaiau3aiusi alrOpUTMOB PEIISHUS TUIOBBIX 3a7ad
6a3oBoro ypoBHs. [IpumMepsl 3a/1au: alropuT™Mbl 00pabOTKH KOHEUHOW YMCIIOBOM
MOCJIeIOBATENbHOCTH  (BBIYMCIEHUE CYMM, IPOM3BEJIEHHUM, KOJIMYECTBa
JNIEMEHTOB C 3aJaHHBIMU CBOMCTBAMHU), aqTOPUTMBI aHaIW3a 3allUCH YUCEN B
MIO3ULMOHHON CHCTEME CYMCIEHUS, QJITOPUTMBI PEIIEHUS 3aJad METOAO0M
nepebopa (MOMCK HauOOJIbIIEro OOIIEro JENUTENs JBYX HaTypalbHbIX YHCET,
IIpOBEpKa YKcia Ha IPOCTOTY)

3.4

OOpaGoTka  CHMBOJBHBIX  JaHHBIX.  BcTpoeHHble  (yHKIMH A3BIKY
IPOrpaMMHUPOBAHUS JIJIs1 00pabOTKH CUMBOJIBHBIX CTPOK




3.5

TaGnuyHble BETUUNHBI (MACCHBBI). AJTOPUTMBI pabOTHI C AIEMEHTaMHU MacCUBa C
OJIHOKPAaTHBIM MPOCMOTPOM MAacCHBA: CYMMHUPOBAHHE 3JJIEMEHTOB MAacCCHBa,
MOJICYET KOJMYECTBAa (CyMMbI) D3JEMEHTOB MAacCHBA, YAOBJIETBOPSIOLIUX
3aJJaHHOMY YCJIOBHUIO, HAXOXJICHHWE HAWOOJNBIIEro (HAMMEHbBINEr0) 3HAYCHUS
JJIEMEHTOB MAaCCHBa, HAXOXJEHUE BTOPOTO [0 BEIWYMHE HAMOOIBIIETO
(HaMMEHBIIIETr0) 3HAYEHU S, TMHEHHBIHN MOUCK 3JIEMEHTA, IEPECTAaHOBKA AIIEMEHTOB
MaccuBa B 0OpaTHOM MOPSAKE.

CopTtupoBka 0AHOMEPHOro MaccuBa. [IpocTeie METOIbI COPTUPOBKH (HAMpPUMED,)
METOJ Iy3bIpbKa, METOJ] BEIOOPA, COPTUPOBKA BCTaBKamH). [loanporpammsl

WudopmannoHHbIe TEXHOIOTHH

4.1

Ananu3 npanHbix. OCHOBHBIE 3a/laud  aHaJIM3a JaHHBIX: [POTHO3HPOBAHUE,
KinaccuuKkanus, KiIacTepus3alus, aHajdu3 OTKIOHeHWH. [locrmenoBaTeabHOCTDH
pelIeHUs 3a/1ad aHaIu3a JaHHBIX: cOOp NEPBUYHBIX JAHHBIX, OYMCTKA U OLICHKA
KadecTBa JaHHBIX, BEIOOP U (WJIM ) TOCTPOEHUE MOJIEIH, MPe0Opa3oBaHuE IaHHbIX,
BHU3yaJIU3alMsl JAHHBIX, UHTEPIPETALMS PE3yIbTaTOB

4.2

Ananuz JaHHBIX C IIOMOIIBIO JJICKTPOHHBIX Ta6J'II/II_[. Brruucnenue CYMMHBI,
Cp€aHCro apI/I(bMeTI/I‘ICCKOFO, HauOOJIBIIEro U HAMMEHBIIIEr0 3HAYECHU I Auaria3oHa

4.3

KOMHI)IOTepHO-MaTeMaTI/I‘-IeCKI/Ie MOACIH. OTaIbl KOMITBIOTCPHO-
MAaTeMaTUiYCCKOro MOACIIMPOBAHUSA: MMOCTAHOBKA 3aJadvu, pa3pa60TKa MOICIIH,
TECTUPOBAHUEC MOJCIIN, KOMHLIOTGpHI:IfI OKCIICPUMCHT, aHaJIu3 pE3yJIbTAaTOB
MOZACIIMPOBAHUA

4.4

YucneHHOe pelleHre YpaBHEHUH C MOMOILBIO I0100pa apameTpa

4.5

Tabnuunsle (pensunoHHbIe) 6a3bl faHHBIX. Tabnuua - npencTaBieHUe CBEIECHUI
00 omHotunHbIX 00BekTax. Ilone, 3anucek. Kirou Tabmuipel. PabdoTa ¢ rorosoi
6a30i naHHbBIX. 3anosHeHue 0asbl AaHHBIX. [louck, copTupoBka U uiabTpanus
3anucei. 3anpockl Ha BEIOOPKY JaHHBIX. 3allpOChl € MapamMeTpamMu. Boruncisemele
IOJIS B 3arpocax.

MHuorota0iauunble 6a3bl JaHHBIX. THUIBI CBA3EM Mexay TaOnuimamu. 3amnpochl K
MHOTOTa0IMYHBIM 0a3aM JaHHBIX

8.

Hcnonb3yemblii  mnepedyenb (koaupukaTrop) mnpoBepsieMbIX TpeOOBaHUMH
pe3y/1bTaTaM OCBOCHHSI OCHOBHOH 00pa3oBaTeIbHOH NPOrpamMMbl CpPeIHEro

K

o01Iero

0o0pa3oBaHUsi M JJICMEHTOB COJCP:KaHHUS /I IPOBEJCHUS €IUHOI0 TOCYJapPCTBEHHOIO
Jk3aMeHa o uHpopmaruke (gaaee - EI'I no nndopmaruke)

Tabnuua 8.1

ITposepsiembie Ha EI'D o nnpopmatuke TpeOOBaHUS K
pe3yJbpTaTaM OCBOCHHUSI OCHOBHOI 00pa3oBaTeIbHOM MPOrpaMMbl
cpemHero odmiero oopa3oBaHUs



Kon
IPOBEPSEMOTO
TpeOOBaHMS

[TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM Pe3yIbTaTaM OCBOCHHUS
OCHOBHO# 00pa3oBaTeIbHON MPOrpaMMBbl CPEeTHEro 00IIero 0opa3oBaHus

1.

3HaTh (MOHUMATH )

1.1

[loHnMaHNe OCHOBHBIX NPHUHIMIIOB YCTPOMCTBA M (DYHKIIMOHUPOBAHHS
COBPEMEHHBIX CTAl[MOHAPHBIX U MOOMJIBHBIX KOMIIBIOTEPOB; TEHJEHIIMN
pa3sBUTHsL KOMIBIOTEPHBIX TEXHOJIOTUH; BIIaZICHHE HaBbIKAMU pabOTHI C
ONCPALIMOHHBIMU CHCTEMAMH M OCHOBHBIMH BUJAMU INPOIPaMMHOIO
obecrieyeHus Ajs peleHns y4eOHbIX 3a/1a4 110 BHIOpaHHOH crenuann3aium

1.2

Hanuuue mnpencraBnenuii o ©0a30BbIX NPUHIMIIAX OpPraHU3alMH U
(YHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CETeH

1.3

[ToHnMaHMe OCHOBHBIX MIPUHIUIIOB JUCKPETH3AINN PA3IMYHBIX BHIOB
uHpOpMaIu

14

[Tonumanue 0a30BBIX AITOPUTMOB OOpPaOOTKH YHCIOBOM W TEKCTOBOU
uHbopManuu (3aIUCh YUCENl B IO3MLUUOHHOW CHUCTEME CUMCIICHMS,
JEJIMMOCTD LIEJIbIX YHMCEJl; HAaXOXACHUE BCEX IPOCTBIX YHCEN B 3aJaHHOM
JuanazoHe; o0paboTKa MHOTOpPa3psAHBIX LEJbIX YHCEN; aHaJU3
CHUMBOJIBHBIX CTPOK U JAPYI'HX), AITOPUTMOB IIOMCKA U COPTUPOBKH

1.5

3HaHue (YHKIIMOHATBLHBIE BOZMOXKHOCTH HHCTPYMEHTAIBHBIX CPE/ICTB
cpelbl pa3paboTKu

1.6

Brnanenve OCHOBHBIMH CBEIEHMSIMH O 0a3ax [aHHBIX, UX CTPYKTYpE,
CpeacTBax co37aHus U pabOThl C HUMU

1.7

[TonnMaHne BO3MOKHOCTEN M OIPAaHUYEHUN TEXHOJOTHHA MCKYCCTBEHHOTO
UMHTEJJIEKTa B pA3IMYHbIX O0JACTAX; HaJW4Me TMpeAcTaBIeHUud 00
WCIOJIb30BAaHUM  HMH(OPMALIMOHHBIX  TEXHOJOTMH B pa3iMuYHBIX
npodeccuoHanbHbIX chepax

1.8

BnageHue TeopeTHMYECKMM ammapaTroM, IO3BOJISIONIMM  OCYLIECTBIIATH
IIPEICTABICHUE 3aJaHHOr0 HATypaJbHOIO YKCIA B Pa3IMYHBIX CHCTEMAX
CUMCIIEHUS; BBIINOJHATH MPeoOpa3oBaHUs JIOTMYECKMX  BBIPAKEHHIA,
WCIOJIb3YSl 3aKOHBI aNreOpbl JIOTUKH; ONPEAeNsaTh KpaT4allluil MmyTh BO
B3BELLICHHOM rpad)e U KOJMUYECTBO MyTel MeX1y BepIIMHAMU

OPHEHTUPOBAHHOI'O ALIMKIMYECKOro rpada

VYmers

2.1

VYMeHne HUCHoJIL30BaTh KOMIIBIOTEPHO-MATEMATHUYCCKUEC MOACIU  JJIA
aHann3a oOBEKTOB M TPOIIECCOB: (POPMYIUPOBATH 11€7h MOJICTUPOBAHMS,
BBITIONTHSATH aHAIIU3 PE3YJIbTATOB, MOJYUEHHBIX B X0JI€ MOJEIMPOBAHNUS,




OLICHUBATh aICKBATHOCTh MOJIENIN MOJIETUPYEMOMY OOBEKTY UITU MPOILIECCY;
MIPE/ICTaBIATh PE3yNbTaThl MOACIUPOBAHUS B HATJIATHOM BHJIE

2.2

YMeHue KiIacCUPUIMPOBATH OCHOBHBIC 3aJayd  aHallM3a JIaHHBIX
(mporHo3upoBaHue, KJIacCU(UKAIIHS, KJIacTepU3alus, aHamm3
OTKJIOHEHHH); MMOHMMATh IOCIIEOBATEILHOCTh PEIICHUS 3aa4 aHaIu3a
JaHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYUCTKA M OI[CHKA KA4eCTBa JaHHBIX,
BBIOOp U (WJIM) TTIOCTPOCHUE MOJCIIH, TPeoOpa30BaHKE TaHHBIX,

BU3yalIM3alvs JaHHBIX, HHTCPIPETAHA PE3YIIHTATOB

2.3

YMenue onpeaensts HHPOPMAIHOHHBIH 00BEM TEKCTOBBIX, TPAQUIECKUX U
3BYKOBBIX J@HHBIX NPU 3aJaHHBIX NapaMeTpax AUCKPETU3aLHUU. Y MEHHE
OIIPEACIIATH CPEAHIOI CKOPOCTH MEPENAYN TaHHBIX, OLIEHUBATH U3MEHEHUE
BpPEMEHH Mepeaun Mpu N3MEeHEeHUU HHHOPMAITMOHHOTO 00beMa JaHHBIX U
XapaKTEPUCTUK KaHAJIA CBA3HU

2.4

YMeHue CTPpOUTb KO, O6€CH€‘II/IBaIOH_[I/II71 HaAaUMCHBIIYIO BO3MOKHYIO
CpPCAHIOIO JJIMHY COO6H.[CHI/I$I IIpu W3BECTHOM YacTOTE CHMBOJIOB

2.5

YMeHue HCHoJib30BaTh NPU PENIEHUWH 3a7ad CBOMCTBA IO3UIMOHHOMN
3allMCH YHCEJ, AJIITOPUTMbI MOCTPOCHUS 3allUCH YHCJIA B MO3UIMOHHOMN
CHUCTEME CUHCIICHUS C 3aJaHHBIM OCHOBAHMEM M MOCTPOCHMS YHCIIA 10
CTPOKE, COJEpJKalled 3alMCh 3TOr0 4YUCIa B IO3ULIMOHHOW CHCTEME
CUHCJICHHUSI C 3a/IaHHBIM OCHOBAHHUEM; YMEHHE BBITIOJIHATH apU(PMETUUECKUE
onepauyy B NO3ULIMOHHBIX CUCTEMAX CUUCIICHUS

2.6

YMeHue CTPOUTHb JIOTHYCCKOC BBIPAKCHUEC B JU3BIOHKTUBHOU |
KOHBIOHKTHBHOM HOPMAJIbHBIX q)OpMaX 110 BaﬂaHHOﬁ Ta6J'II/II_Ie HUCTHUHHOCTH,
HUCCICI0BATh 00J1acTh HUCTUHHOCTHU BbICKAa3bIBaHUA, COACPpKaIICTO
NEPEMECHHBIC; PCIIAaTh HECIIOKHBIC JIOTUYCCKUC YPABHCHUA

2.7

YMeHue peniats anropuTMHUECKHE 3a7auu, CBsI3aHHbIE C aHATN30M rpadoB
(3aMauu TOCTPOCHUS ONTHUMAIBHOTO TYTH MEXAY BepIIMHaMu Tpada,
OmpeAeNieHUus] KOJUYECTBA PA3NUYHBIX MyTeH MEXIy BepIIMHAMU
OPUEHTUPOBAHHOTO AIUKINYECKOTO rpada)

2.8

YMeHHe HCNOIb30BaTh JIEPEBbs NPHU AHAIN3E U MOCTPOCHUHU KOAOB M JUIA
IpeicTaBlIeHNs apu(PMETHUECKUX BbIpAXKEHUM, TPH PELLIEHUH 3a/1a4 TIOUCKa
U COPTHPOBKH; YMEHHUE CTPOUTH JIEPEBO UIPHI MO 33JaHHOMY aJITOpPUTMY;
pa3pabaTbIBaTh 1 0OOCHOBBIBATh BBHIMTPHIIIHYIO CTPATETHUIO UTPHI

2.9

YMmenue AHAIIU3UPOBATL  AJITOPUTMBI €  HCIOJIb30OBAHHUEM Ta6J'II/II_I
TPAaCCUPOBKU; ONPCACIIATH 0e3 HMCIOIb30BaHUS KOMIIBKOTCPA PC3YJIbTAThI
BBIITOJIHCHHA HCCJIOKHBIX IMPOrpaMM, BKIIIOYAKOMIUX IHUKIJIbI, BETBJICHUSA U
moAIpOoTrpaMMBeI, ITPH 3aJJaHHBIX UCXOAHBIX JaHHBIX




2.10 YMeHue onpenensTh CI0KHOCTh U3Y4aeMbIX B Kypce 0a30BBIX aJlTOPUTMOB
(cyMMHpOBaHUE FJIEMEHTOB MacCHBa, COPTHPOBKA MacCHBa, MepeOOpHbBIE
QITOPUTMBbI, JBOWYHBIA T[OWUCK) W TPUBOJUTH MPUMEPHI HECKOJIbKUX
AITOPUTMOB PA3HOM CIIOKHOCTH ISl PELIEHUS OJHOM 3a/1a4n

2.11 Biianenue yHuBepCaJbHBIM S3BIKOM IIPOIPAMMHUPOBAHHUS BBICOKOIO YPOBHS

(ITackanb, Python, Java, C++, C#), npencraBneHus MU O 0a30BBIX THIaX
JTAHHBIX M CTPYKTYpPax JaHHBIX; YMEHHUE UCIIOJIb30BaTh OCHOBHBIC

YIPABISAIOUIME  KOHCTPYKLIMM;  YMEHME  OCYIIECTBIATh  aHaU3
MPeIJIOKEHHOM MPOrpaMMBbl: OMPEENIATh PE3yNIbTaThl padOThl MPOTPaAMMBI
IPU 33/IaHHBIX HCXOAHBIX JIaHHBIX; ONPEAENATh, MPU KAKUX HCXOJHBIX
JAHHBIX BO3MOXKHO TIOJIYYEHHME YKa3aHHBIX pE3yJbTAaTOB; BBISBIATDH
JaHHbIE, KOTOpPbIE MOTYT MPUBECTH K OHIMOKe B paboTe HpPOrpaMMbl;
(bopMyIHpOBaTh MPEATOKEHUS M0 YIYUIIEHUIO TPOrPaMMHOTO KOJa

2.12 YMeHHne peanu30oBbIBATH HA BBHIODAHHOM JUISL  W3YYEHHUS  SI3BIKE
nporpaMMupoBanus Bbicokoro ypoBHs (Ilackanb, Python, Java, C++, C#)
TUIIOBBIE AITOPUTMbI 00pAaOOTKM YHCENl, YUUCIOBBIX MOCIEA0BATEIbHOCTEN
U MAacCHBOB: TPEICTABIEHHWE YHUCIa B BHUAE HaOOpa MPOCTBIX
COMHOXHUTENICH; HAXOXXACHWE MaKCUMaIbHOW (MUHUMAJIBHON) IHQPHI
HaTypaJbHOI'O YUCIIA, 3aIIMCAHHOIO B CUCTEME CUMCIIEHUS C OCHOBAHUEM,
HenpeBplmaromuM  10;  BbIYUMCIEHHE OOOOIIEHHBIX — XapaKTEPUCTHK
JIEMEHTOB MacCHBa WJIM YHUCIOBOM IOCIENIOBATEIbHOCTH (CYMMBI,
IPOU3BEACHUS  CPEIHEro  apu(pMEeTUYEeCKOro, MUHUMAJIBHOIO U
MaKCHUMAaJIbHOI'O 3JIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YJOBJIETBOPSIOIIUX
3aJJaHHOMY YCJIOBHUIO); COPTHPOBKY JJIEMEHTOB MAacCHUBa; yMEHHE
UCIOJIb30BaTh B IPOrpaMMax JaHHBIE pA3JIUYHBIX THUIIOB C Y4ETOM
OTpaHUYEHUI Ha JMamna3oH MX BO3MOXKHBIX 3HAU€HHWH, NPUMEHATH NpU
pelIeHNH 3aJad CTPYKTYpPbl JaHHBIX (CIUCKH, CIOBapHu, CTEKH, O4YepeH,
JIepeBbs1); MPUMEHATh CTaHAAPTHBIE U COOCTBEHHBIE MOANPOrpaMMBbI JIJIs
00pabOTKM YHUCIIOBBIX JAHHBIX U CUMBOJBHBIX CTPOK; HCIIOJIb30BaTh MpU
pa3paboTke nmporpaMMm OMOIMOTEKH MOANPOrpaMM; YMEHHUE HCII0JIb30BaTh
CPEICTBa OTJIAJIKU MPOTrPaMM B CpeJie POrpaMMHUPOBAHHUS

213 YMeHue  HCMoNb30BaTh  JJEKTPOHHBIE  TaOMUIBI  JUIA  aHAIM3a,
Mpe/ICTaBICHUs] U OOpaOOTKH JaHHBIX (BKJIOYAs BBHIOOP ONTUMATBHOTO
pelieHus, moadop JMHUM TpPeHJa, pelIeHHe 3aaad MPOTHO3HPOBAHUS),
YMEHHE HCIONIb30BaTh TaOMu4Hble (peNsiuuoHHbIe) Oa3bl JaHHBIX U
CIPaBOYHbBIE CHCTEMBI

2.14 YMeHue OpraHu30BBIBaTh JMYHOE HH(POPMALMOHHOE MPOCTPAHCTBO C
MCIOJIb30BAHUEM PA3IMYHBIX CPEACTB IIU(PPOBBIX TEXHOJIOTHIL; TOHUMaHHE
BO3MOKHOCTEH IU(PPOBBIX CEPBUCOB TOCYJAPCTBEHHBIX YCIYT, IU(POBHIX
00pa3oBaTeIbHBIX CEPBHUCOB

Tabmnuua 8.2



[Tepeuennb 351eMEHTOB coaepkanusl, mposepsieMbix Ha EI'D o
nHpopmaTukKe

Kon [IpoBepsieMblIil AIEMEHT COJIEPHKAHUS
1 udposasi rpaMOTHOCTH

11 OCHOBHBIE TEH/ICHIIMH PAa3BUTHUSI KOMITBIOTEPHBIX TeXHOJOTUH. [lapannenbHbie
BbIUKCIICHHS. MHOTONpOLIECCOPHBIE CUCTEMBI. PacripeiesieHHbIe
BBIYHUCITUTEIILHBIC CUCTEMBI U 00pab0TKa OONBININX TaHHBIX

12 [IpyHOUIIBI TOCTPOEHUS MU amnmnapaTHbIE KOMIIOHEHThl KOMIIBIOTEPHBIX CETEMl.
CeteBbie mpoTokoibl. Cetb MHTEpHET. Anpecanus B cetu MaTepHeT. [IpoToKoIbI
creka TCP/IP. Cucrema nomeHHBIX nMeH. Pasgenenue IP-cetm Ha moaceTtu ¢
MIOMOIIIbIO MACOK MOJICETEM

13 daiinoBas cucrema. Ilonck B (daitioBoii cucreme. IlpuHIUMIIBI pa3MenieHus U
nMeHoBaHus (HailIoB B fonroBpeMeHHoM namsTy. [11abmoHbl 111 onrcaHus rpyIin
(aiinon

14 CkopocTp mepefayd  JaHHBIX. 3aBUCHUMOCTb BpPEMEHUM  Iepelayd  OT
nH(OPMALIMOHHOTO 00BEMa JIaHHBIX U XapaKTEPUCTUK KaHaJla CBSI3U

15 Hudposanne naHHbIX. CUMMETpUYHbIE U HecUMMeTpuuHble mHQpbL. [udpsr
npoctroi 3amenbl. [Iudp Ilesaps. [udp Buxkenepa. Anroputm mmdppoBaHus
RSA

16 Konpl, nmo3Bosistonme oOHapy>XKHUBaTh U UCIPABIIATH ONIMOKH, BO3HUKAIOIIUE MPHU
nepenade qaHHbIX. Paccrostnue Xammunra. KogupoBanue ¢ moBTopeHuemM OUTOB.
Koapt XammuHra

2 Teopernueckrue 0CHOBBI UHPOPMATUKHI

2.1 JIBonuHOE KoaupoBaHue. PaBHOMEpHbIE K HEpaBHOMEPHBIE KOIbI. JleKoanpoBaHue
COOOIICHUH, 3alMCaHHBIX C TOMOIIBI0 HEPABHOMEPHBIX KOJIOB.
VYcenosue @ano. IloctpoeHne OAHO3HAYHO OEKOIMPYEMBIX KOJOB C IOMOILBIO
nepesa

2.2

Teopernueckne moaxoAbl K OlLEHKe KojudecTBa HHpopmanuu. EauHUIbI
U3MepeHus: KoiuyecTBa HMHPopMmanuu. AmpaBUTHBIM TMOAXOM K OLEHKE
KojuuecTBa HWHGpOpManuu. 3aKOH aIAUTUBHOCTH HH(opmanuu. Popmyna
Xaptnu. Uadopmarus u BepositHocTs. Dopmyna [llennona




2.3

Cucrembl cuucnenus. Pa3BepHyTas 3amuch ULeNbIX M JPOOHBIX YHCET B
MO3UIIMOHHON cucTeMe cuucieHus. CBOMCTBA MO3UIIMOHHOW 3allMCH YHCHA!
KOJMYECTBO HU(P B 3allMCH, IPU3HAK JETUMOCTH YUCIIa HA OCHOBAHUE CHCTEMBI
CUMCIICHUSI. AJITOPUTM TIEPEBOJIA 1I€JIOr0 Ynciia u3 P-MuHON cucTeMbl CUMCICHUS
B JICCATHYHYIO. AJITOPUTM TIEPEBOJIa KOHEUHOW P-wuHON IpoOu B JECATUUHYIO.
AJTOpUTM TMepeBojia LEJIOr0 YHCiIa M3 JECATUYHON CHUCTEMbl CUUCICHHUS B
Puunyro. IlepeBonm KoOHEYHOM JecsATHYHOM JpoOu B P-wunyro. JIBowuHas,
BOCBMEpPUYHAs U MIECTHAALIATEPUYHASI CUCTEMbI CUMCIICHHUS, CBSI3b MEXK]ly HUMHU.
ApudmMernieckre onepanuy B TO3UIIMOHHBIX CUCTEMaX CUUCIICHUS

2.4

TpOI/I‘lHaH YpaBHOBCIICHHAA CUCTEMA CUUCIICHUA. ,HBOI/ILIHO-I[GCHTI/ILIHEUI CHCTEMA
CUMCIICHUA

2.5

Komupoanue tekcroB. Koguposka ASCII. OnnoOGaiiTHbie kKoaupoBku. CTangapTt
UNICODE. Komupoka UTF-8. Ompenenenne wuHMDOpMAIMOHHOTO 00BbeMa
TEKCTOBBIX COOOLIEHUIN

2.6

Koauposanue n3obpaxenunii. Onenka HHGOPMAIIMOHHOTO 00beMa IrpaduIecKuX
JAHHBIX TP 3a/IaHHBIX Pa3pEIICHUH U TITyOUHEe KOAUPOBaHUs 1BeTa. [[BeToBbIC
MO/IEJIH.

Koauposanue 3Byka. Ouienka HHQOPMAIIMOHHOTO 00beMa 3BYKOBBIX JaHHBIX MPU
3aaHHBIX YaCTOTC JUCKPCTU3AIHNU U Pa3pAIHOCTU KOAUPOBAHUA

2.7

Anre6pa noruxu. [lorsrue Bricka3biBanus. Bricka3piBaTebHBIE (OPMBI

(npenukatsl). KBaHTOpHI Cyl11€CTBOBAHUS U BCEOOIIHOCTH.

Jlornueckue omnepauuu. TaGuuubel HCTUHHOCTU. Jlormyeckue BbIpaKEHUS.
Jlormueckue ToXxAecTBa. Jlornueckue onepanuu U Onepanuy HajJl MHOXKECTBAMH.
3akoHBl anreOpbl JIOTUKU. OKBUBAJIEHTHbIE MPEOOpa3oBaHUs JIOTHYECKUX
BBIpa)KEHMI. JIornueckue ypaBHEHHsI U CHCTEMBI YPAaBHEHU.

Jlornueckue QYHKIMH. 3aBUCUMOCTh KOJUYECTBA BO3MOXHBIX JIOTHUECKHX
(GYHKIUI OT KOJIMYECTBA apIyMEHTOB.

Kanonnueckue opMbl TOrHYECKUX BBIpaKEHHH

2.8

COBepI_HCHHBIe AU3BIOHKTUBHBIC  KOHBIOHKTUBHBIC  HOPMAJILHBIC (I)OpMBI,
AJITOPUTMBI UX ITOCTPOCHUA T10 Ta6n1/1ue UCTUHHOCTHU

2.9

Jlornueckue »>Me€MEHTBI B cocTaBe Kommbiorepa. Tpurrep. Cymmatop.
MHoropa3psaanbiii cymmarop. [loctpoeHue cxeM Ha JOTMYECKHX 3JIEMEHTax I0
3aIaHHOMY JIOTMYECKOMY BBIPQXXEHHUIO. 3alHCh JIOTUYECKOTO BBIPAKEHHUS T10
JIOTUYECKOM cXeMe

2.10

Mopenu u wmoxenupoBanue. lLlenu MopenupoBaHusi. AJEKBATHOCTh MOJENTHU
MojenupyeMoMy 00BeKTy wiu mporeccy. Dopmanuzanus TPUKIATHBIX 3ajad.
[IpencraBieHne pe3ynbTaToOB MOACTUPOBAHUS B BUE, YAOOHOM ISl BOCTIPUSATHUS
yenoBekoM. ['paduueckoe npeacrapneHne NaHHBIX (CXEMBbI, TAOIHUIIBI, TPadUKH).
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[IpencraBieHue MenbIX 4YWCE B MNaMsATH KoMibloTepa. OTrpaHMYEeHHOCTH
JUana3oHa 4Yucell NpU OrpaHUYEHUU KOJudecTBa paspsanoB. llepemnonnenue
paspsHON ceTkH. be33HakoBbIe M 3HAKOBBIC JIaHHBIC. 3HAKOBBIN OUT. JIBOMYHBIN
JOTIOJTHUTEIBHBIN KOJI OTPULIATEIbHBIX YHCET.

[ToGutoBbie normueckue omnepanuu. Jlormueckuit, apudmerudeckui u
nukanyeckuit  casuru. ludgpoBanue ¢ NOMOLIBIO MOOUTOBOM ONEpaAIUH
"uckmouaromee NMJIA"

2.12

[IpencraBieHye BENIECTBEHHBIX YMCEI B TAMATH KOMIIbIOTEpA. 3HAYalas 4acTh U
MOPSAOK yKcia. J(nana3oH 3Ha4eHUH BeeCTBEHHbBIX yucel. [Ipo0ieMbl XxpaneHus
BEILIECCTBCHHBIX YHUCEJ, CBS3aHHBICE C OIPAHMYECHHUEM KOJIMYECTBA Pa3psiOB.
Beinonuenue onepanuii ¢ BEIIECTBEHHBIMU YHMCIaMM, HAKOIUICHUE OLIMOOK IpU
BBIYHMCIICHUAX

2.13

I'padpl. OcuHoBHble moHATHS. Buasl rpagos. Onmcanue rpadoB ¢ MOMOIIBIO
MaTpHUI] CMEXKHOCTH, BECOBBIX MATPHI], CIIHCKOB CMEXHOCTH. Perienue
QITOPUTMUYECKUX 3a7a4, CBSI3aHHBIX C aHaiu3oMm rpadoB (moCTpoeHue
ONTUMAIIFHOTO TYTH MEXAY BEpIIMHAMHU Tpada, OIpeieieHHue KOJIUYeCTBa
Pa3IMYHBIX ITyTeH MEXTy BEpIIMHAMHI OPHEHTUPOBAHHOTO AIlIMKJINIECKOTO Tpada)

2.14

HepeBpsi. bunapnoe nepeBo. JlepeBbss moucka. CrnocoObl 00Xona Jepesa.
[IpencraBnenne apupMeTHYECKUX BBIPAKECHUN B BUAE JAepeBa. Vcmonb3oBaHHe
rpadoB U 1epeBLEB IPU OMUCAHUU OOBEKTOB U MPOLIECCOB OKPYKAIOILEr0 MUpa

2.15

JIMCKpeTHBIE UTPHI IBYX UTPOKOB ¢ MOJHOW mHpopMmanuei. [ToctpoeHue nepesa
nepebopa BapHAaHTOB, ONUCAHHE CTPATETHH WIPBl B TaOnu4yHOU (opme.
BeIArpsIIHbIe ¥ IPOUTPHILIHBIE TO3ULAN. BEIMIPHIIHBIE CTPATETHH

2.16

CpencTBa HCKYCCTBEHHOI'O MHTEIIEKTa. VAeHTUMKAIMS U TTOUCK U300pakeHul,
pacniozHaBanue mul. Mcnonap30BaHME METONOB UCKYCCTBEHHOI'O WHTEJUIEKTa B
oOyuaromux cucremax. Mcrnonb3oBaHue METO10B HCKYCCTBEHHOI'O MHTEIUIEKTA B
po6ororexnuke. UutepHer Bemeil. Helfiponnsle cetu

ANTOpUTMBI ¥ IPOIPaMMHUPOBAHHE

3.1

dopmanuzanus MOHATUA anroputMma. MammHa TeropruHra kak yHHMBEpCasbHas
MOJIEJIbL BBIYUCIIEHUN

3.2

OneHka CIOKHOCTH BbluMciIeHMH. Bpems paboTel M 00beM HCIONIb3yeMOM
MmaMsTH, WX 3aBUCUMOCTh OT pa3Mepa MCXOAHBIX JaHHBIX. OlleHKa
ACUMNTOTUYECKOW CIIOKHOCTH AJITOPUTMOB. AJTOPUTMBI MOJUHOMHUAIBHON
cnoxHocTu. IlepeGopHpie anroputmbl. [IpuMepbl pa3IHYHBIX  aNTOPUTMOB
pelieHust OIHOM 3a/1au, KOTOPbIE UMEIOT Pa3IUYHYIO CII0KHOCTb

3.3

OHpe,Z[CJ'ICHI/IC BO3MOXHBIX PpPE3YJIbTATOB pa6OTBI HpOCTCfII.HHX AJIrOpUTMOB
YIIpaBJICHUA HCIIOJHUTCIAIMU W BBIYHUCIUTCIIBHBIX aJIT'OPUTMOB. OHpCI[CJ'ICHI/IC
HUCXOJHBIX JaHHBIX, IIPHU KOTOPLIX aJITOPUTM MOKCT JATh Tpe6yeMBII>'I pe3yibTat




3.4

Anroputmbl  00paOOTKM HATypalbHBIX YHCEN, 3alUCAaHHBIX B MO3MLIUOHHBIX
cHUCTeMaX CYHCICHHS: pa3OMeHHe 3alucu 4YHucia Ha OTAEIbHBbIE IUQPHI,
HaxXOXJICHHE CYMMbl U MPOU3BEACHMS LM(p, HAXOXKICHHE MaKCHUMaJbHOM
(MHHHMAITEHOW ) TTU(PHL.

[IpencraBinenue uucia B BHJE HAOOpa IMPOCTBIX COMHOXUTENEH. AJIrOpUTM
OBICTPOTO BO3BEICHHUS B CTENEHb. [I0MCK MPOCTHIX YKCEI B 33JaHHOM JHara3oHe
C TIOMOIIBIO anroputMa "pemniero Iparocdena"

3.5

MHoropaspsiIHble Leble Yhcia, 3a1a4d JITUHHON apupMeTuKu

3.6

S3p1k nporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumbl nanHbIxX:

LIEJIOYNCIICHHBIE, BEILIECTBEHHBIE, CUMBOJIBHBIE, JIOTUYECKUE.
Bernenus. Cnoxuble ycnoBus. L{ukmnsl ¢ yenoBueM. L{ukibl o

IIEPEMEHHOM.

O06paboTka qaHHBIX, XpaHALuXcs B (paiinax. TekcToBbIe U TBOMYHBIE (ailiibl.

daiinoBsie iepeMeHHbIe ((aiinoBbie yka3aTenn). Urenne u3 daiina. 3anuch B

(aii.

Pa3zbuenue 3agaun Ha moazagauu. [lognporpammel (Ipoteaypsl U GYHKIIHH).

Hcnonp3oBanne CTaHAAPTHON OMOIMOTEKH S3bIKA TIPOTPAMMHUPOBAHHS

3.7

Pexypcusi. PexypcuBnbie mponeaypbl u ¢yHkiuu. Mcnonp3oBaHue creka Aiis
OpraHu3alfy PEKYPCUBHBIX BHI30BOB

3.8

Yucnennsle MeTo[pl. TouyHOe M MpUONMKEHHOE pelleHus 3agaud. YucieHHoe
pellieHre YpaBHEHHMI C momoulbio nojdopa mnapamerpa. UHCICHHbIE METOJbI
pelieHusl ypaBHEHHMi: MeToJ mepebopa, METOJ IOJOBUHHOIO JIEJCHUS.
[TpubnuxeHHOe BBIYMCICHUE JJIMH KpUBBIX. Bhluncienue riomaznei ¢uryp c
MTOMOIIBIO0 YUCIIEHHBIX METOJI0B (METOJ MpPSIMOYTOJIBHUKOB, METOJ Tpamenuil).
[Tonck makcumyma (MHHMMyMa) QYHKIUH OJHOM IEPEMEHHONW METOA0M
MIOJIOBUHHOTO JIEJICHUS

3.9

OOpaboTka  CUMBOJBHBIX  JaHHbIX.  BcTpoeHHble — QYHKIMM  SI3bIKa
IPOrpaMMUPOBAHUS JJIs1 0OpaOOTKU CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKU
CHUMBOJIBHBIX CTPOK: MOJCYET KOJMYeCTBa IOSBICHUH CHUMBOJA B CTpOKE,
pa3bueHue CTPOKM Ha CJOBa MO NPOOENTbHBIM CHMBOJIAM, MOUCK IOACTPOKU
BHYTpPHM JIaHHOM CTpPOKH, 3aMEHa HailIeHHOW MOJCTPOKH Ha JPYTyl0 CTPOKY.
I'eHeparusi Bcex CIOB B HEKOTOPOM alipaBUTE, YIOBJIETBOPSIOUIMX 3aJaHHBIM
orpanndeHusM. [Ipeobpa3oBanue yucia B CHMBOJIBHYIO CTPOKY U 0OpaTHO

3.10

MaccuBsl u noCICaA0BATCIbHOCTHU YHUCCII. Brruncienue O606H.ICHHBIX




XapaKTEpUCTHK JIEMEHTOB MacCHBa WJIA YUCIIOBO IIOCIEN0BATEIBHOCTH (CYMMBI,
MPOU3BEICHNUS, CPEAHETO apHU(PMETHUECKOTO, MUHUMAIBHOTO M MaKCHMaJIbHOTO
3JIEMEHTOB, KOJUYECTBA AJIEMEHTOB, YIOBJIETBOPSIOLIUX 33aJaHHOMY YCJIOBHIO).
JIuHelHbI MOMCK 3aJaHHOTO 3HAYEHHUS B MAacCHBE. AJITOPUTMBI PabOTHI C
2JIEMEHTAaMU MaccuBa C OJHOKpPAaTHBIM IPOCMOTpoM MaccuBa. CoOpTHpPOBKa
OJIHOMEpPHOro MaccuBa. [IpocTeie METOBI COPTUPOBKU (METOJ ITY3bIPbKa, METO[
BbIOOpa, coOpTHpOBKa BcTaBKaMu). CopTHpoOBKa ciausHuEeM. beicTpast copTupoBKa
MmaccuBa (anroput™ QuickSort). JIBomuHBIN MOMCK B OTCOPTUPOBAHHOM MacCHBE

3.11

JIByMepHbIE MaCCUBBI (MAaTPULIBI). AITOPUTMBI 00pa0OTKH IBYMEPHBIX MACCHUBOB:
3all0JIHEHHWE JIBYMEPHOI'O YMCJIOBOIO MAaccHBa IO 3a/JaHHBIM IpaBUJIaM, IOUCK
3JIEMEHTA B IBYMEPHOM MAacCHBE, BEIUMCIEHUE MAaKCUMyMa (MMHUMYMa) U CyMMBbI
3JIEMEHTOB JIByMEPHOI'O MAaCCHBA, IEPECTaHOBKA CTPOK M CTOJIOLIOB ABYMEPHOI'O
MaccHUBa

3.12

CrnoBapu (accollMaTUBHBIE MacCUBbI, 0TOOpaxeHus ). Xou-radnuibl. [locTtpoenue
a(paBUTHO-4aCTOTHOTO CJIOBAps ISl 33JaHHOTO TEKCTa

3.13

Crexku. AHamu3 NpPaBUIBHOCTH CKOOOYHOTO  BbIpakeHUs. Bbluncienue
apu(pMEeTHYECKOr0 BBIPaXKEHUS, 3alIMCAaHHOT0 B NOCTHUKCHOM hopme. Ouepenu.

Hcnonb3oBaHue oucpcau ajid BpEMCHHOI'O XpaHCHUA JaHHBIX

3.14

Anroputmbl Ha Tpadax. [locTpoeHre MUHHMAaIbHOTO OCTOBHOTO JepeBa
B3BEIICHHOTO CBS3HOTO HEOPHEHTHUPOBAaHHOTO Tpada. KommuecTBo pa3inuyHbIX
myTeil MeX1y BEepIIMHAMHU OPHEHTHPOBAHHOTO AlMKIMYECKOTo rpada. AJropuTm

JlerkcTphl

3.15

HepeBps. Peanuzanus nepeBa ¢ IOMOLIBIO CCBUIOYHBIX CTPYKTYp. JIBOM4YHBIE
(ounapusle) naepeBbs. [locTpoeHue nepeBa A 3aJaHHOTO apUPMETHUECKOTO
BbIpakeHUs1. PekypcuBHBIe airopuTMBbl 00x0a nepesa. Mcnonb3oBanue creka u
ouepeau st 00xoja iepena

3.16

JlnHaMpyeckoe NMporpaMMHUPOBAaHHUE KaK METOJI pEeHIEHUs 3a7ad C COXpaHEHUEM
MIPOMEXYTOUHBIX PE3y/lbTaTOB. 3a7auu, peliaeMble ¢ MOMOIIBIO JUHAMHYECKOTO
[IPOrpaMMHUPOBAHHUS: BBIUUCICHHE PEKYPCUBHBIX (DYHKLMMH, MOACUET KOJINYECTBA
BAPUAHTOB, 33/1a4d ONITUMHU3aLUH

3.17

[TonsiTue 00 OOBEKTHO-OPHUEHTUPOBAHHOM IporpaMMupoBaHuu. OOBEKTHI U
kyaccel. CBoiicTBa U MeTOJbl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHaIN3.
PazpaboTtka nporpamMm Ha OCHOBE 00BEKTHO-OPHEHTUPOBAHHOTO MOAX0/1A.
Wukancynauus, HacieoBaHue, TOJIuMophu3mM

NudopmaninoHHbIe TEXHOJIOTUN




4.1

Ananu3 npanHbix. OCHOBHBIE 3a/laud aHajIW3a JaHHBIX: MPOTHO3UPOBAHMUE,
KinaccuuKanus, KiIacTepu3alus, aHajdu3 OTKIOHeHHH. [locrmenoBaTenbHOCTDH
peleHus 3a/1a4 aHaJIM3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYMCTKA U OLEHKA
KauecTBa JaHHBIX, BHIOOD U (UJIM) IOCTPOCHUE MOJIEIIH, TpeoOpa3oBaHUE TaHHBIX,
BHU3yaJlu3alusl JaHHbBIX, HHTEPIIpeTalus pe3yiabTaToB. [IporpamMmmMHublie cpeacTa u
WuTepHeT-cepBUCH 17151 00pabOTKH U MpeICTaBIeHHs JaHHbBIX. bonbie qanHbe.

MarunaHoe oOydeHue

4.2

Amnanus JaHHBIX C IIOMOIIBIO 3JICKTPOHHBIX Ta6HI/IL[. Brruncnenue CYMMEI,
cpenHero apuMeTHIecKoro, HanOOIbIIETo (HAMMEHBIIIETO) 3HAYCHHUS

nuanazoHa. Berumcienue ko3dduimenta Koppensuuu AByX pSAAOB JIaHHBIX.
[TocTtpoeHne crombuaThX, JTUHEWYATHIX M KPYroBbIX auarpamm. lloctpoenue
rpadukoB Gpynkuuii. [Tondop nuuumM TpeHaa, peleHue 3aaay NpOrHo3UPOBaHUSL.

Pemenue 3a1au onTUMM3ALMU ¢ IOMOIIBIO QJICKTPOHHBIX Ta6J'II/II_[

4.3

HI/ICerTI/IL’»aHI/IS{ IIpH MAaTEMATUYCCKOM MOJCIUPOBAHUHU HCIIPCPBIBHBIX
IIponIccCoB. MOI[GJ'II/II)OBEIHI/IC JABHMOXKXCHUA. MO,I[CJ'II/IpOBaHI/Ie OMOJOrHYECKUX
CHCTCM. MaremaTtuueckue MOACIN B OKOHOMHMKECE. BreraucnutenbHbie
OKCIICPUMCHTBI C MOICJIAIMU. O6pa60TKa PE3YyJIbTAaTOB SKCIICPUMCHTA. Meton
HaMMCHBIINX KBaJApaToOB. OHGHKa YUCJIOBBIX ITIapaMETpPOB MOACIUPYCMbIX
00BEKTOB U IMpoHIecCCOB. BoccranoBnenne 3aBUCHMOCTEH 10 pe3yjibTaTaM
OKCIICPUMCHTA

4.4

BepostHOCTHBIE MOJIEIH. Metoanl Mounrte-Kapio. MurtanuonHoe
MoaenupoBanue. CUCTEMbl MACCOBOTO OOCITYKHBaHUS

4.5

Tabnuunble (pensauroHHbIE) 0a3bl TaHHBIX. TaOnHIla - IPEICTaBICHUE CBEICHUN
00 omHOTHIHBIX oOBekTax. Ilone, 3ammch. Kirou Tabmmiel. PaboTa ¢ roToBoit
0a30if maHHBIX. 3anogHeHUe 0a3bl AaHHBIX. [louck, copTupoBka U (uUIbTpALUsL
JaHHBIX. 3aMpOChl Ha BEIOOPKY JaHHBIX. 3alpPOCH ¢ TapaMeTpamMu. BerancniseMble
TOJIS B 3aMpOCax.

MHuorota0ianunble 6a3bl AaHHbIX. TUIbI cBA3el Mexnay TabnuuaMu. BHemnuit
kitou. LlenocTHOCTH 0a3bl JaHHBIX. 3aMIPOChl K MHOTOTA0JIMYHBIM 0a3aM JaHHBIX

4.6

TexctoBblli mpoueccop. CpencrtBa MMOUCKa W aBTO3aMEHbl B TEKCTOBOM
npoueccope. CTpyKTypHUpPOBAaHHbBIE TEKCTOBbBIE TOKYMEHTbI. CHOCKH, OTJIaBJICHHE.
[IpaBuiia HUTHPOBAHUS UCTOUHUKOB U 0(OpMIIEHHS OMOIMOTrpapuecKuX CChUIOK




