JHononuaenus B [punoxxenne Nel.8 Coneprkarensaoro pazaena OOIT COO «Pabouast mporpamma yaeOHOTO
npenmera «MHpopmaTrkar

1. JlononHuTh pabouyro MporpaMmy paszziesiaMu S5-7 CIEAYIOIIEro CONepKaHUs:

S.I1oypo4Hoe mJIaHUPOBaHHE

10 KJIACC Ta6auna 5.1
KOJINYeCTBO
4acoB Ha
n/n Tema ypoka NpaKTHYeCKHe
padoThI
1 TexHuka 6€30MaCHOCTH U TUTHEHA IIPU PaboTe ¢ KOMIIBIOTEPAMH. 0.4
[TpuHIUTIBL paOOTHI KOMITBIOTEPA '
2 TenneHuuu pa3BUTHS KOMIIBIOTEPHBIX TeXHOJIOTUN. CTapToBas 0
KOHTPOJIbHas padora (40 MuHYT)
3 Tennenuu pa3BUTHs KOMIIBIOTEPHBIX TeXHONOTUM. [Iporpammuoe 08
obecrniedueHre KOMIbIOTEpa. Bbibop modenu komnvromepa '
4 Onepanuu ¢ ¢aityiaMy U marnkamu 0.8
5 PaboTa ¢ mpuKiIaHBIM TPOrPAMMHBIM OO0ECIICYCHUEM 0.6
5 3akoHoparenscTBO Poccuiickoit deneparuu B 001aCTH TPOrPaMMHOTO 0.6
obecrieyeHus '
7 JIBOM4YHOE KOAMPOBAHUE 0.6
8 [Tonxonpl k U3MEpEHUIO HHPOPMALIUU 0.4
9 WNudopmannonnsie mporecchl. [lepenada u xpanenne nHGOpMaLUH. 0.6
Hopooicuvie 3naxu. '
10 Oo6pabotka napopmanmu. Koubek no 6ankosckou kapme 0.6
11 CucreMbl, KOMIIOHEHTEI CUCTEM M MX B3aUMOJICHCTBUE 0.4
12 Cucrembl CUMCIICHUS 0.6
13 AJITOPUTMBI IEPEBOJIA YUCET U3 P-NUYHOI CUCTEMBI CUHCIICHHS B 06
JEeCATUYHYIO U 00paTHO
14 JIBon4Hasi, BOCbMEpUYHas U IECTHAAIATEPUYHAS CUCTEMBI CUUCIICHUS 0.6
15 Apudmernueckue onepanuy B NO3UIMOHHBIX CHCTEMaX CUUCIICHUS. 0.6
[IpencraBneHne 1eNbIX U BENIECTBEHHBIX YHCEN B MAMSITH KOMIBIOTEpa
16 KontpoabHnasi padora 3a 1 nosyroaue (40 MuH) 0
17 KoaupoBanue TeKCTOB. Jluunsiii O100xicem 0.6
18 KoaupoBanue n3odpaxeHuit 0.6
19 Koauposanue 3Byka. IlpoBepounas padora "IlpencraBienne 06
uHopmanuu B komnbswTepe' (24 MmuH)
20 Bricka3siBanusi. Jlormaeckue oneparum 0.6
21 Homqecxnve BhIpakeHUs. TaOIHIIbl HCTUHHOCTH JIOTUYECKUX 0.6
BBIpKEHU N
22 Jlornueckue ornepanuu u onepaluy HaJl MHOKECTBaMU 0.6
23 3aKoHBI aIreOphl JIOTHKU. 0.6
24 Pemrenune nmpocTedmmx JTIOTHYeCKUX YpaBHEHHH 0.6
Jlornueckue ¢ynkuuu. IlocTpoeHue 10ruyeckoro BeIpakeHus ¢
25 JTaHHOM TabNMUIIe UCTUHHOCTH. Pewenue nocuieckux 3a0au ¢ 0.6
AHMUKOPPYNYUOHHBIM COOEPHCAHUEM.
26 Jlornueckue 3JeMeHThl KOMIIBIOTEpa 0.6
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27 IIpoBepounasi pa6ora no teme ""TeopeTnyeckne 0CHOBBI 07
uHopmaTuku' (30 MmuH) ’
28 TexkcToBbIH TIpOLIECCOp U er0 0a30BbIe BO3MOKHOCTH 0.6
29 KonnextusHas pabora ¢ nokymenrom. IIpasuna opopmiienus 06
pedepara
30 PacrpoBas rpaduka. 3adaua «Boluucienue mopmoszno2o nymuy. 0.6
31 Bekropnas rpaduka 0.6
32 Co3pganne u  npeoOpa3oBaHUE  ayAMOBU3YallbHBIX  OOBEKTOB. 0.6
KommnbroTepHsle npeseHTanuu. 3adaua « Oniama ammpaxyuoHosy
33 HroroBasi KOHTpoIbHasi padoTa no Tteme (40 MuH) 0
34 [IpuHIUIIBI TOCTPOEHUS U PEIAKTUPOBAHMS TPEXMEPHBIX MOJEIEH 0.6
OBIIEE KOJMYECTBO YACOB I10 TIPOTPAMME 344 18,5
11 KUIIACC Tab6umua 5.2
KOJINYeCTBO
4YacoB Ha
n/n Tema ypoxa NPaKTHYeCKHue
padoThI
[TpuHIUTIBI TOCTPOCHUS M anlapaTHbIE KOMIOHEHTHI KOMITBIOTEPHBIX
1 cereil. CereBble mpoTokoibl. Cetb MHTEpHET. Anlpecaliyst B ceTH 0.5
Wutepuer. Cuctema JOMEHHBIX UMEH
Be6-caiit. Be6-ctpanuna. B3aumoneiictBue 6paysepa ¢ BeO-cepBepoM.
2 JuHamuueckue cTpaHullsl. Pa3paboTka HHTEpHET-TIPUIIOKEHUH (CaliTOB). 0.5
CereBoe XpaHeHUE TaHHBIX
3 Bxoanasi koHTpobHasA padoTa (40 MUHYT) 0
Bunsl gestensHoctu B cetn MHTepuer. CepBucsl MHTepHeTa CereBoit
4 stukeT. [Ipobnaema noamHHOCTH NoJTydeHHOU nHpopmanuu. Onrama 0.5
nooknouenus Kk cemu Mnumeprem
5 I'ocynapcTBeHHBIE AJIEKTPOHHBIE CEPBUCHI U yCIyrH. OTKPHITHIE 06
o0Opa3oBaTesbHbIE PECYPCHI '
5 TexHOTeHHBIE U 5KOHOMUYECKHE YIPO3bI, CBI3aHHBIE C NCTIOIH30BAHUEM 04
WKT. 3amuTa nadpopmanuu 1 HHGopMaloHHast 6€30MacHOCTb
7 BpenonocHoe nporpamMmmHoe obecriedeHre u crocoob! 00pbObI ¢ HUM 0.4
8 Opranu3zanus 1MuHOro apxusa uHpopmanuu. Mapopmanmonnsie 06
TEXHOJIOTUH U IPOodeCcCHOHATIbHAS JeSITEIbHOCTD '
9 Mogenu u MozenupoBanue. [IpencraBienue pe3ynbTaToB MOJICINPOBAHUS 0.6
10 I'padsl. Pemenne anropuTMU4ecKkux 3a/1a4, CBI3aHHBIX ¢ aHAJTU30M 06
rpacdoB
11 JlepeBbs. JIMCKpETHBIE UTPHI IBYX UTPOKOB C MOJIHON MH(pOpManuen 0.6
12 Hcnonb3oBanue rpadoB U 1epeBbEB PU OMUCAHUNA OOBEKTOB U 06
IIPOIIECCOB OKpYXkaromero Mmupa. Cmoumocms 61a0enus agmomoduiem
13 KonTpoabHnasi padora 3a 1 noayroaue (40 Mmun) 0
14 AHanmm3 aNropuTMOB. DTambl PEIICHUS 33/1a4 Ha KOMITBIOTEpe 0.6
15 SI3BIK TporpammupoBanusi. OCHOBHBIE KOHCTPYKIIHH SI3bIKA 06
porpaMMHUpoBaHusi. TUIIBI JaHHBIX
16 BerBnenus. CocTaBHbIE YCIOBHUS 0.6
17 [ukisl ¢ yenoBueM. LIUKIbl Mo nepeMeHHOM 0.6




PazpaboTtka 1 mporpaMMHasi peaqu3aius aJropuTMOB PELICHUs TUITOBBIX

18 0.6
3ajad.
19 Pazpabotka 1 mporpaMMHas peam3amus arOpUTMOB PEIICHHS 33124 06
METOJIOM Tepedbopa
20 O06paboTKa CUMBOJIBHBIX JJAHHBIX 0.6
21 TaGnuyHble BETUYUHBI (MACCHBHI) 0.6
22 CopTupoBKa 0JJHOMEPHOTO MacCHUBa 0.6
23 [Tognporpammel. Briaowi. 0.6
24 Cmpaxosvle 83nocwl. [IpoBepounasi paéora nmo reme " AJropurMsl U 06
3J1eMeHThI NporpamMmmupoBanus’ (20 MuH) ’
25 Ananu3 nanabiX. OCHOBHBIC 337]a4d aHAIN3a JAHHBIX 0.6
26 [TocrnenoBaTenbHOCTD PEIICHUS 33a]a9 aHAIHM3a TaHHBIX 0.6
27 AHanu3 JaHHBIX C MOMOIMIBIO AJEKTPOHHBIX TAOIUI] 0.6
28 KomnbroTepHo-MareMaTHuecKue MoJIeNu. Pacuem nodoxoornoeo naioea u 0.6
3apniamuvl cOmpyOHUKO8
29 Pabota ¢ ToTOBOH KOMIBIOTEPHON MOJIEITBIO 0.6
30 YucineHHoe pelieHne ypaBHEHUH C MOMOIIBIO T0I00pa mapameTpa. 0.7
IIpoBepounas padora no Teme ""JjeKTpoHHbIe Ta0auubl" (30 MuH) ’
31 Tabnuunble (pesIIuOHHBIC) Oa3bl TaHHBIX 0.6
32 Pabora c rotoBoii 6a3oii ganHbIX. CpeAcTBa HCKYCCTBEHHOTO UHTEIIICKTA 0.6
33 HToroBasi KOHTpoJIbHasi padoTa nmo Teme (40 MuH) 0
34 [lepcrieKTHBBI pa3BUTHUSI KOMIIBIOTEPHBIX HHTEIIEKTYAJIbHBIX CUCTEM 0.6

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34y

184




6.Acnoab3yemblii B (peepabHbIX U PerHOHAJBHBIX MPOLEIYPAX OLEHKH KayecTBa
oOpa3oBaHusl mnepeyeHb (KOAM(PUKATOP) pacHpeleeHHbIX IO KJIAccaM MNpoBepsieMbIX
TpeOOBaHUIl K pe3yJibTATAM OCBOEHHMSI OCHOBHON 00pa3oBaTe/ibHOIl MPOrpaMMbl CpeIHero
001ero o0Opa3oBaHus U JIEMEHTOB CO/IeP:KaHUS 10 MH(OpPMaTHKe.

Tabnuua 6.1

[TpoBepsieMble TpeOOBaHU K pe3ybTaTaM OCBOCHUS OCHOBHOM
oOpa3zoBatenbHOI nporpammsl (10 kace)

Kon [IpoBepsieMbie IpeIMETHBIC PE3YJIbTAThl OCBOCHHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pazoBaTenbHON MTPOTrpaMMbl CPEIHETO 00IIero 00pa3oBaHus
pe3ysbTara

1 ITo Teme "LludpoBas rpaMOoTHOCTB"

1.1 Bnanenue mpezactaBieHus MU O poiau WHGOPMAllMU U CBSI3aHHBIX C HEH
MIPOIIECCOB B MPUPOJC, TEXHUKE W OOIIECTBE, MOHATHAME "uH(pOpManus',
"undopmanmonHeiii mpomecc”, "cucrema', "KOMIIOHEHTBI CHCTEMBI'",
"cucremubli  3ddexr”, "umHPOpManmmonHas cucrema"', "cucrema
yrpaBieHus'"; BIaJieHne MeToAaMu norcka nudopmanuu B cetu HTEpHET;
YMEHHE KPHUTUYECKH OICHMBATh WH(MOPMAIHIO, IMOJNYYCHHYI0 U3 CETH
HNurepHer

1.2 YMeHue XapakTepu3oBaTh OOJbIIME JIaHHBIE, MPHUBOAUTH IPUMEPHI
MCTOYHUKOB MX MOJIy4YEHUS U HAIPaBJICHUSI UCIIOJIb30BAHUS

1.3 [ToHnMaHMe OCHOBHBIX NPHUHLMIIOB YCTpOHCTBa M (DYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAllMOHAPHBIX U MOOMJIBHBIX KOMIIBIOTEPOB; TEHICHIIMM
pa3sBUTHSI KOMIBIOTEPHBIX TEXHOJIOTHI; BIIaJieHWE HaBBIKAMH palbOThHI ¢
ONEpPAlMOHHBIMM CHUCTEMAMHU M OCHOBHBIMH BHJAMU IPOTPaMMHOIO
oOecrieueHus 71l pelieHHsl y4eOHBIX 3a]1a4 110 BHIOpaHHOH CrelMaan3aium

2 ITo Teme "TeopeTnueckre OCHOBBI HHPOPMATUKN"

2.1 [TonMMaHue OCHOBHBIX NPHHLMIIOB AMCKPETU3AaLMU DPA3JIMYHBIX BUAOB
uH(pOpMallUU; YMEHHUE ONPENeNaTh HH(OOPMALIMOHHBIH 00BEM TEKCTOBBIX,
rpadpuyeckux M 3BYKOBBIX JIaHHBIX TIIPH 3aJlaHHBIX IapaMeTpax
JTUCKpETHU3aINH

2.2 YMeHue CTpouTh HEpaBHOMEpPHBIE KOJbI, JOMYCKAlOIIMe OJHO3HAYHOE
JeKOUpOBaHUE  cooOmieHni  (mpedUKCHble  KOXbI);  HCIIOJIb30BATh
HpOCTeﬁmHe KOJZbI, KOTOPBIC ITO3BOJIAIOT O6H3py>I(I/IBaTB U UCHPaBJIATH
OLIMOKM MpU Nepeaye JaHHbIX

2.3 Bnanenue TCOPCTUUCCKHUM alllapaToM, IMO3BOJIAKOIIUM OCYHICCTBIATH
MNpEaACTAaBJIICHHUEC 3aJaHHOTO HATypaJIbHOI'O0 4YHMCJIa B pa3/IMYHbIX CHUCTEMaAX
CUHCJICHUA

24 Brnanenue TeopeTMyYeCKMM  ammapaToM, IO3BOJISIOIIMM  BBIOJHSITH
npeoOpa3oBaHus JOTMYECKUX BBIPAXKEHHM, HCIONb3Yys 3aKOHBI anreOpbl
JIOTUKHU




3 ITo Teme "MHdpopManimoHHbIE TEXHOIOTHN"

3.1 YMeHue co3gaBaThb CTPYKTYPUPOBAHHBIE TEKCTOBBIE JOKYMEHTHI H
JIEMOHCTPALIMOHHBIE MaTepuaiabl C HCIOJIb30BAaHUEM BO3MOXKHOCTEH
COBPEMEHHBIX IPOrPAMMHBIX CPEJCTB U 00JIAYHBIX CEPBUCOB

3.2 YMeHue WuCHosb30BaTh TaOJHM4YHbIE (PENAHOHHBIE) Oa3bl JaHHBIX, B
YaCTHOCTHU, COCTaBJISITH 3ampochl B 0a3ax JaHHBIX (B TOM 4YHCIE
BBIUKCIISIEMbIE 3aIIPOCHI), BBIIOJHIATH COPTUPOBKY M IIOMCK 3amuceil B 6aze
JTAHHBIX; HAIOJIHATH pa3paboTaHHYIO 0a3y JaHHBIX

3.3 VYMeHune  UCIOoJb30BaTh  JJCKTPOHHbIE — TaOMMLbBI  JUId  aHalIM3a,
Mpe/CTaBiICHUsT U OOpabOTKM JAaHHBIX (BKIIOYAs BBIYMCICHUE CYMMBI,
CpeaHero apu(MeTHYecKoro, HauOOJBIIEr0 U HAUMEHBILEro 3HAYEHUH,
pelieHre ypaBHEHUH )

Tabnuna 6.2
[Iposepsiembie aneMenThI coaepkanus (10 kmacc)
Kon [TpoBepsieMblii 37IeMEHT coJepKaHUs
1 [{udposas rpaMOTHOCTH

11 [Tpunmunsr  paboTel  koMmmbioTepa. IlepconanbHblil  kommbroTep. Bribop
KOH(HUTypamuy KOMITBIOTEPA B 3aBUCIMOCTH OT PEIIAeMbIX 3a1a4

1.2 OCHOBHBIC TEHJCHIIMN DPA3BUTHS KOMITBIOTEPHBIX TexXHoJoOrHi. [lapamienbHblie
BBIYUCIICHUSL. MHoromnporeccopHbie CHCTEMBI. CynepKOMITBIOTEPHI.
MukpokoHTposuiepsl. POOoTH3MpOBaHHbBIE TPOU3BOICTBA

1.3 QaitnoBas cucreMa. [louck B (aiinoBoii cucreme. OpraHuzanusi XpaHeHUS U

00pabOTKM JaHHBIX C HCIOJb30BAaHUEM HHTEPHET-CEPBUCOB, OOJIAYHBIX
TEXHOJIOTHI U MOOUJIbHBIX YCTPONCTB

2 Teopernueckue OCHOBBI HH()OPMATHKH

2.1 WNudopmanus, TaHHbIE ¥ 3HAHUS. Y HUBEPCAIBHOCTD TUCKPETHOTO MPEICTaBICHUS
uH(popMaluu. J[BonuHOEe KOIMPOBaHNE

2.2 PaBHOMEpHbIE U HepaBHOMEpHBIE KOABI. Y cioBre daHo

2.3 [Tonxonel k m3Mmepenuto uHGopmaruu. CymHOCTH 00bEMHOTO (a1(paBUTHOTO)
NOJX0/a K HM3MEpeHUI0 HHGOpMaluu, OIpeleleHue OUTa C TOYKU 3pEHHS
a(aBUTHOTO TIOJIX0/1a, CBSA3h MEXKITY pazMepoM andaButa ¥ WHPOPMAITMOHHBIM
BECOM CHMBOJIA (B MPEANOJI0KEHUN O PABHOBEPOSTHOCTH TOSBJICHUS! CHMBOJIOB),
CBS3b MEXJY €IUMHHUIIAMHU M3MepeHus MHpopmanuu: out, Oait, Kbaiit, Mobaiir,
['Gaiir. CymHOCTh coepKaTeNbHOro (BEPOSTHOCTHOIO) MOAX0J]1a K U3MEPEHHIO
uHpopmaIuu, onpeaeracHue OUTa ¢ MO3UIMH COACPKaHUS COOOIICHHS

24 Nudopmanmonnsie nporecchl. [lepenaya madopmaruu. McTOYHHUK, TPUEMHUK,
KaHaJl CBSI3M, CUTHAN, KoAupoBaHHe. VckakeHune mH(OpManuu MpH Tepeaade.
CKOpOCTh Tepejaun JaHHBIX 10 KaHaly CBs3U. XpaHEeHHEe MH(POpMauu, 00beM




naMsAaTH

2.5

Cucrembl. KoMrnoHeHThI cucTeMbl U UX B3auMojercTBue. CHUCTEMBbI YIIpaBICHHUS.
VYmpasienue kak nHGpopManuoHHbIH porecc. OOpaTHas CBS3b

2.6

Cucrtembl cumncnenus. PasBepHyTas 3ammuch NENbIX M JIpPOOHBIX YHCEN B
IO3ULMOHHBIX CUCTEMax cuuciieHus. CBOWCTBA IMO3MLMOHHOM 3allUCH 4YMCIA!
KOJINYECTBO LU(P B 3aMUCH, MPU3HAK JEIUMOCTH YHCIa HA OCHOBAHUE CHUCTEMBI
CUMCIICHUS. AJITOPUTM IEPEBOJA LEJIOTr0 YUCIa U3 P-NYHON CHCTEMBI CUUCIICHHUS
B JICCATUYHYIO. AJTOPUTM TepeBojia KOHEYHON P-muHOi npodu B HECATUYHYIO.
ANTOpUTM IEepeBOJa LEJIOr0 4YHCia U3 JECATUYHOM CUCTEMBbI cuMcieHus B P-
WYHY0. J[BOMYHAsl, BOCBMEPUYHAs U IIECTHAALATEPUYHA CUCTEMBI CUUCIICHUS,
IEPeBOJl 4YUCEe MEXIy O3THMM CUCTeMaMH. ApudmeTHdeckue olepauuu B
ITO3ULIMOHHBIX CUCTEMAX CUUCIICHUS

2.7

Hpe,I[CTaBJ'IeHI/Ie LOEJIbIX U BCIICCTBCHHBIX YHUCCII B IIaMATHU KOMIIBIOTEPA

2.8

Komupopanue tekcroB. Konuposka ASCII. OgnobaliTHbie KogupoBku. CTaHaapT
UNICODE. Komuposka UTF-8. Omnpenenenue uHPOPMAMOHHOTO 00BbeMa
TEKCTOBBIX COOOIIEHUIT

2.9

KonupoBanue uzoOpaxkeHuil. OueHka MH(OPMAIMOHHOIO 0ObeMa pPacTpOBOTO
rpadu4eckoro M300paKeHWsl TpU  3aJaHHOM pa3pelieHud W TIIyOuHe
KoaupoBaHus LBera. KonupoBanue 3Byka. OneHka HH(GOPMAIMOHHOTO oO0beMa
3BYKOBBIX JaHHBIX IpPHU 33JaHHBIX YacTOTE€ AMCKPETU3AlMU M Pa3psIHOCTU
KOJAUPOBaHUS

2.10

Anre6pa noruku. BeickaspiBanus. Jlornueckue oneparuu. TaGnuilbl HCTUHHOCTH
JOTUYECKUX  OIepanuit "MU3BIOHKINSA ", "KOHBIOHKIMS", "unBepcus',
"mmrukanus”, "skBuBaneHuus". Jlornueckue BbIpakeHUs. Bpruucienue
JIOTUYECKOTO 3HAYCHHUS! COCTABHOTO BBICKA3BIBAHHUSI MPHU M3BECTHBIX 3HAUEHUIX
BXOJMIINX B HEro OJJIEMEHTapHBIX BbICKa3bIBaHUN. TaOmMIBI HCTUHHOCTU
JIOTUYECKHUX BBIpaKeHUH. Jlornueckue onepanuu U onepanuy HaJ MHOKECTBAMH.
[Tpumepsl 3aKOHOB anreOpbl JIOTMKW. OKBHUBaJIEHTHBIE MPeoOpazoBaHUs
jgorudeckux BbIpaxeHuil. Jlormueckue ¢ynkuuu. IlocTpoeHue aoruueckoro
BBIpQXEHHUS C JaHHOW Tabmumeil wucTtuHHOCTU. Jlornueckue 3IEeMEHTHI
komnerotepa. Tpurrep. Cymmarop. IlocTpoeHue cxemMbl Ha JOTHYECKHX
AJIeMEHTaX MO JOTHYECKOMY BBIPAKEHHIO. 3alUCh JIOTUYECKOTO BBIPAXKEHUS IO
JIOTHYSCKOU CXeMe

HNupopmalinoHHbIE TEXHOJIOTUN

3.1

TexcroBeiii  mporieccop. PemaktupoBanme u  dopmarupoBanue. I[IpoBepka
optdorpapun u rpammaruku. CpencTBa TMOMCKA M aBTO3aMEHBI B TEKCTOBOM
npoueccope. HMcnons3zoBanne  ctuineil.  CTpyKTypHpOBaHHBIE  TEKCTOBBIE
nokyMmeHTbl. CHOCKH, ornaBieHue. Obnaunble cepBuchl. KonektuBHas paboTa ¢
JOKYMEHTOM. HCTpyMEHTBI peleH3UpOBaHUs B TEKCTOBBIX MPOLIECCOPAX.
HenoBass mnepenucka. Pedepar. IlpaBuna 1TUTUpPOBaHUS UCTOYHHKOB H
odopmitenus Oubnmorpadudeckux ccoutok. OpopmiieHre crrcKa TUTepaTyphl




Tabnuua 6.3

[TpoBepsieMmbie TpeOOBaHUS K pe3yabTaTaM OCBOCHUS OCHOBHOM
obpazoBarenbHOU porpammsl (11 kmacc)

Kon [IpoBepsieMmble TpeAMETHBIE PE3YJIbTATHI OCBOCHUS OCHOBHOM
IIPOBEPSIEMOTO 00pa30BaTeNbHOM MPOrpaMMbI CpeHEro 001Iero 0opa3oBaHus
pe3ynbTara
1 I[To Teme "Ludpoas rpamoTHOCTH"
11 Hanuume mnpencraBineHuid O KOMIIBIOTEPHBIX CETSAX M HUX pOJIM B

COBpEMEHHOM  Mupe; 00 oOmmMX NOpUHLUIAX  pa3paboTKu U
(YHKIIMOHUPOBAHUSI UHTEPHET-TIPUIIOKEHU I

1.2 YMeHue OpraHu3oBbIBaTh JIMYHOE HH(POPMALIMOHHOE IPOCTPAHCTBO C
HCTIOJI30BAaHUEM PA3JIMYHBIX CPEICTB IU(PPOBBIX TEXHOJIOTHIA; TOHUMaHHE
BO3MOXHOCTEH IIU(PPOBBIX CEPBUCOB I'OCYIAPCTBEHHBIX YCIYT, LU(POBBIX
00pa3oBaTeNbHBIX CEPBUCOB; MOHUMAHHWE BO3MOXKHOCTEH U OTpaHUYCHHI
TEXHOJIOTUI UCKYCCTBEHHOT'O MHTEJUIEKTA B pa3IMUHBIX O0JIACTSIX; HAJTUYHUE
NpeICTaBICHU 00 HCIOJIB30BAHUM HH()OPMAIIMOHHBIX TEXHOJOTHHA B
pa3uyYHBIX MPOoheCcCHOHATBFHBIX chepax

2 ITo Teme "Teopernueckre OCHOBBI HHYOPMATHKH"

2.1 Binagenue TeopeTHYECKMM — anmaparoM, I103BOJIAIOIIMM  ONPENENATh
KpaT4allInii myTh BO B3BEIIEHHOM TIpade U KOJIUYECTBO MyTEH MEXAy
BEPILIMHAMU OPHUEHTUPOBAHHOTO ALIMKIMUYECKOTro rpada

3 ITo Teme "AnropuT™msl 1 NporpaMMupoBaHue”

3.1 YMeHue 4MTaTh U TMOHUMATh MPOTPAMMBI, PEATU3YIOIINE HECIOKHBIC
ITOPUTMBI 00PaOOTKM YHCIIOBBIX M TEKCTOBBIX JAHHBIX (B TOM YHCIIE
MAacCHMBOB W CHMBOJBHBIX CTPOK) Ha BBIOpAaHHOM I HM3y4eHUs
VHHBEPCATHHOM SI3BIKE TPOTpaMMHUpPOBaHUs BhICOKOTO ypoBHs (Ilackainb,
Python, Java, C++, C#); yMeHHe aHAIM3UPOBaTh AITOPUTMBI C
WCIIOJIb30BaHUEM TaOJUI[ TPACCUPOBKH; OINPEACNATh 0€3 HCIOIb30BAHUS
KOMIIBIOTEpPA  pPE3YyNbTAaThl  BBHIMOJHEHHS  HECIOXKHBIX  MPOTpam,
BKITIOYAIONTUX IIMKJIBI, BETBJICHHS M TOANPOTPAMMBI, TIPU 3aJaHHBIX
HCXOMHBIX TaHHBIX

3.2 YMmenue MoauduUUIMpOBaTh TOTOBbIE MPOTPaMMBbl JJIsi PEIICHUS HOBBIX
3aJa4, UCIIOJIb30BaTh UX B CBOMX NpOrpamMMax B KadecTBE MOJIpPOrpaMm

(mpouenyp, QpyHKIH)

3.3 YMeHue peanu3oBaTh JTallbl PENICHUS 3a/ad HA KOMIIBIOTEPE; YMEHHE
peaTM30BBIBAaTh Ha BRIOPAHHOM JUISI H3YYCHHS SI3BIKE MPOTPAMMHUPOBAHHUS
BbIcokoro ypoBHs (Ilackans, Python, Java, C++, C#) THIOBBIE aITOPUTMBI
00pabOTKM dYHCEJ, YHUCIOBBIX TOCIIECIOBATEILHOCTE W MAaCCHUBOB:
NpE/CTaBICHHE 4YWClIa B BHAE HAOOpa TMPOCTHIX COMHOMKHUTEICH;
HaxXO0XXJIEHNE MaKCUMAJIbHON (MUHUMATHHOW ) ITU(PBI HATYpaTbHOTO YHCTIA,
3alIMCAaHHOTO B CHCTEME CUMCIIEHUS C OCHOBaHHUEM, HE mpeBbiatomuM 10;
BBIYHCIICHHE OOOOIIEHHBIX XapaKTEPUCTUK JJIEMEHTOB MAacCHBa WIH
YUCJIOBOM  MOCHENOBATENbHOCTH (CyMMBI, TPOU3ZBEJACHUSI CPEIHETO




apu(QMeTHUYeCcKoro, MHUHHUMAJIbHOTO W  MaKCHUMAJIbHOTO 3JIEMEHTOB,
KOJIMYECTBA JJIEMEHTOB, YAOBJIETBOPSIOLIMX 3aJ@HHOMY YCJIOBHUIO);
COpPTUPOBKY 2JIEMEHTOB MacCHBa

4 ITo Teme "MHpopManimoHHbIE TEXHOIOTHN"

4.1 VMeHHEe HCIONb30BaTh KOMITBIOTEPHO-MATEMaTHYECKUE MOJCIU UL
aHanmm3a 0OBEKTOB M IMPOIECCOB: (POPMYIMPOBATH LENb MOJCTUPOBAHMS,
BBIIIOJIHATh aHAJIHM3 PE3yJbTAaTOB, MOJYYECHHBIX B XOJE€ MOJCIUPOBAHHS;
OLICHUBATH aJICKBATHOCTH MOJIEIIN MOJICTHPYEMOMY O0BEKTY HITH IIPOIIECCY;
HPEICTABISTH PE3yIbTaThl MOJICIUPOBAHHUS B HATJISTHOM BHIC

Tabnuua 6.4
[Tposepsiembie aneMenThI coaepkanus (11 kmacc)
Kon [TpoBepsieMblii 2IEMEHT COJCPKAHUS
1 [{udposas rpaMOTHOCTH
1.1 [TpuHIMIBI TTOCTPOEHHSI W anmnapaTHbhle KOMIIOHEHTBI KOMIIBIOTEPHBIX CETEH.

Ceresble nporokoiibl. Cets MuTepHeT. Anpecanus B cetu MuTtepner. Cucrema
JIOMEHHBIX UMEH

2 Teopernueckue OCHOBBI HH()OPMATHKH

2.1 Monenn n monenuposanue. llenn MoxpenupoBanus. CoOOTBETCTBHE MOJENH
MOJIEIIUPYEMOMY 00BEKTy WM mporueccy. Dopmanuzanus NPUKIAIHBIX 3a1ad.
[TpencraBienue pe3yabTaToOB MOJECTUPOBAHMS B BUIE, YIOOHOM Ul BOCHPUSATHS
yesoBeKkoM. ['paduueckoe npeacTaBiieHne NaHHbIX (CXEMBbI, TaOJIULIbI, TPpadUKH)

2.2 I'padbl. OcHoBHBIE OHATHA. Bunel rpados. Pemienne anropuTMudeckux 3ajaad,
CBSI3aHHBIX C aHamu30oM TIpadoB (MOCTPOCHHE ONTHUMAIBHOIO IYTH MEXIYy
BeplIMHaMU Tpada, OIpeleleHHe KOJIMYECTBA pa3IMYHbIX IyTeH Mexay
BEPILIMHAMU OPHUEHTUPOBAHHOT'O ALIMKIMUYECKOro rpada)

2.3 HepeBps. bunapHoe nepeBo. JIMCKpeTHBIE HIpbl JIBYX HUIPOKOB C IIOJTHOU
uHpopmanueil. [loctpoenue nepesa nepedbopa BapHaHTOB, OMUCAHUE CTPATETHH
UTphl B TaOIMYHON (hopme. BBIMTpBIIIHBIE CTPATETHH.

Hcnonb3oBanue rpagoB M JAEPEeBbEB NPU ONHCAHUU OOBEKTOB M IPOLIECCOB
OKPY’KaroIIero Mupa

3 ANTOPUTMBI U IPOTPAMMUPOBAHKE

3.1 OmnpeneneHne BO3MOXKHBIX PE3YyJIbTaTOB pabOTHl MPOCTEHIINX aJrOPUTMOB
YIPaBICHUS WCHOJHUTENISAMUA M BBIYMCIUTENBHBIX alropuTMoB. OrmpenencHue
UCXOJHBIX TAHHBIX, IPH KOTOPBIX aJITOPUTM MOKET AaTh TpeOyeMblil pe3yabTaT

3.2 Dtanbl penieHus 3aaad Ha KommbloTepe. A3bik mporpammupoBanus (Ilackans,
Python, Java, C++, C#). OcHOBHbIE KOHCTPYKIIMH SI3bIKa MPOrPaMMUPOBAHUSI.
Tunel NaHHBIX: LEIOYUCIECHHBIC, BEIIECTBEHHBIC, CHMBOJIBHBIC, JIOTHYECKHE.
BerBnenus. CocraBuble ycnoBus. Lluknsl ¢ ycinoBueM. L{ukibpl mo nepeMeHHOM.
Hcnonb3oBanue Tabaul] TpacCUPOBKU




3.3 Pa3paboTka u mporpammHasi peajnu3anusi aIrTOPUTMOB PEIICHUS THIOBBIX 3a/1a4
6azoBoro ypoBHs. [Ipumepsl 3a1a4: anropuTMbl 00pabOTKHM KOHEYHOW YHCIOBOM
MOCJICIOBATEIBHOCTA  (BBIYMCIICHUE  CYMM, TIPOM3BEICHUH, KOJUYECTBA
JJIEMEHTOB C 3aJaHHbBIMU CBOfICTBaMH), AJITOPUTMBI aHalin3a 3allMCH 4YHCCII B
MO3UIIMOHHOM CHUCTEME CUMCIICHUS, aJTOPUTMbl PpEIICHUs 3a7ad METOJIOM
nepebopa (MOMCK HAUOOJBIIEr0 OOIIETro JEIUTENsl JBYX HATypajJbHBIX YHCEIl,
NPOBEpPKA YKCiIa Ha TPOCTOTY)

3.4 O6paboTka  CHMBOJBHBIX  JaHHBIX.  BcTpoeHHble  (QyHKIMM  sI3bIKa
IPOTPaMMHUPOBAHUS It 00pabOTKH CUMBOJIBHBIX CTPOK

3.5 TabGnuuyHble BETUYUHBI (MACCUBBI). AJTOPUTMBI paOOTHI C JIEMEHTAMU MacCHBa C
OJIHOKPaTHBIM IIPOCMOTPOM MacCHBa: CyMMHPOBAaHHE 3JIEMEHTOB MAaCCHUBa,
MOJICYET KOJMYECTBA (CyMMbI) D3JEMEHTOB MAacCHBa, YAOBJIETBOPSIOLIUX
3aJJaHHOMY YCJIOBHMIO, HaXO’KICHUE HaumOOoJIbLIero (HAUMEHBLIEro) 3HAYCHMS
JJIEMEHTOB MAacCUBa, HAXOXKJIEHHE BTOPOrO 10 BEJIWYMHE HAUOOJIBIIErO
(HauMEeHbIIEro) 3HaUeHUs], JIMHEHHBII TOUCK 3JIEMEHTA, IEPECTAHOBKA 3JIEMEHTOB
MaccuBa B OOpaTHOM MOPSAKE.

CoprupoBka oHOMEepHOro MaccuBa. [IpocTbie MEeTOJIbl COPTUPOBKH (HAIIpUMED,
METO/[I Iy3bIpbKa, METO BbIOOpA, COpTUPOBKA BcTaBkaMu). [loanporpammsl

4 NHupopmalinoHHbIE TEXHOJIOTUN

4.1 Ananu3 naHHblX. OCHOBHBIE 33/layd  aHalIM3a JaHHBIX: [POTHO3HPOBAHUE,
KJIaccuuKanus, KiIacTepus3alus, aHalu3 OTKIOHeHWH. [locrmemoBaTenbHOCTH
pelleHus 3a/a4 aHajan3a JaHHBIX: cOOp MEePBUYHBIX JaHHBIX, OYUCTKA M OIEHKA
KauecTBa JaHHBIX, BEIOOD U (WJIM) TOCTPOSHUE MOJIENH, TPe0Opa30OBaHME JTAHHBIX,
BU3yaJln3alusl JaHHBIX, UHTEPIPETALUsl pe3yIbTaTOB

4.2 AHanu3 JaHHBIX C TIOMOIIBbIO DJEKTPOHHBIX TaOnuil. BeIUuCIEHHE CYMMBI,
cpenHero apupMeTUIeCKoro, HAMOOJBIIIETO U HAMMEHBIIIETO 3HAYCHHUH Juana3oHa

4.3 KoMnbroTepHO-MaTeMaTnaecKkue MOJIEIIN. Oransl KOMITBIOTEPHO-
MaTeMaTHYeCKOro MOJEIMPOBAHUSA: MOCTAHOBKA 3a/aud, pa3paboTka MOENH,
TECTUPOBAHUE MOJEIH, KOMIBIOTEPHBIA JKCIIEPUMEHT, aHAIU3 pPE3yJbTaTOB
MOJICIINPOBAHUSA

4.4 YucneHHoe peleHrne ypaBHeHUH ¢ MOMOILBIO T000pa mapaMeTrpa

4.5 Tabnuunele (pensuoHHbIe) 0a3bl JaHHBIX. Ta0nuia - mpeacTaBiIeHUE CBEICHHIA
00 ogHOTHHHBEIX oOBekTax. Ilone, 3ammceh. Kmrou Tabmunel. Pabora ¢ roroBoit
0a3oif maHHBIX. 3amonHeHue 0a3bl JaHHBIX. [louck, copTHpoBKa U (GUIBTpaIUs
3anucei. 3anpockl Ha BEIOOPKY JIaHHBIX. 3aIIpOCHI ¢ MapaMeTpamu. Beruncisiembie
TOJISI B 3aMPOCax.

MHuorotabnuunbie 6a3bl TaHHBIX. TUIBI CBS3eH MEXAy TaOnMIIaMU. 3ampochl K
MHOTOTa0JIHYHBIM 0a3aM JaHHBIX

7.Ucnosib3yeMblii  mepedeHb (KoaudukaTop) mnpoBepsieMbIX TpeGoBaHMH K
pe3yJbTaTaM OCBOCHHSI OCHOBHOIl 00pa3oBaTe/IbHOM NPOrpaMMbl CpeAHero  oouero
o0pa3oBaHUsi U 3JIEMEHTOB COJEpP/KAHUSl A/l TNPOBeJeHUs] €JUHOI0 ToCyIapCTBEHHOIO
IK3aMeHa nmo nHgopmaruke (1ajee - EI'D no nadpopmaruke)



Taomuua 7.1

[Tposepsiembie Ha EI'D o nndopmatrke TpeOoBaHMs
K pe3yJibTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTEJIbHOM NPOTrpaMMbl
cpemHero o0Iero oopa3oBaHus

Kon [TpoBepsieMbie TpeOOBaHUS K MIPEIMETHBIM PE3yIbTaTaM OCBOCHUS
MPOBEPSEMOT0 | OCHOBHOW 00pa30BaTeNIbHON MPOTPaMMBI CPEeTHET0 001Iero 00pa3oBaHus
TpeOOBaHUs

1. 3HaTh (IOHUMATB)

11 [ToHuMaHue OCHOBHBIX NPUHIUIIOB YCTPOWCTBA M (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAal[MOHAPHBIX U MOOMJIBHBIX KOMIIBIOTEPOB; TEHJEHIIMN
pPa3BUTHS KOMITBIOTEPHBIX TEXHOJIOTWH; BIAJCHHE HaBBIKAMU DPAa0OOTHI C
ONEPALMOHHBIMU CUCTEMaMHd U OCHOBHBIMM BHJAMH MPOTrPAMMHOIO
obecrieueHus U1l pelIeHus] y4eOHbBIX 3aa4 10 BHIOPAHHOM CIIeIMaTN3aluN

1.2 Hannuwe mnpencraBiaeHuit o 0a30BbIX NPUHIMIAX OpraHu3aldd U
(G YHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CETEH

1.3 [ToHnMaHue OCHOBHBIX NPUHIUIIOB AWCKPETU3ALUU Pa3IHYHBIX BHIOB
uHpopmanuu
14 [Tonumanue 06a30BBIX alrOpUTMOB OOpPaOOTKM YHMCIOBOM M TEKCTOBOM

uHpopmanuu (3amuMch YHCENl B TO3WIMOHHOM CHCTEME CUHCIICHHS,
JEIUMOCTbH IIENIbIX YUCEeIl; HaXOXKICHUE BCEX MPOCTBIX YHCET B 33JJaHHOM
JIuarna3one; 00pa0OoTKa MHOTOPA3PSAHBIX IENbIX YHCEN; aHaIu3
CUMBOJIBHBIX CTPOK U APYTHUX ), AITOPUTMOB IMOMCKA U COPTHPOBKU

1.5 3HaHue (YHKIHMOHAIBHBIE BO3MOXXHOCTH WHCTPYMEHTAIBHBIX CPE/ICTB
cpenbl pazpaboTku

1.6 Brnanenve OCHOBHBIMU CBEACHHSMH O 0a3zax [aHHBIX, UX CTPYKTYE,
CpeICTBaxX CO3MaHMs U pabOThl C HUMHU

1.7 [ToHnMaHue BO3MOXHOCTEH M OTPAaHUYECHUH TEXHOJIOTUH HCKYCCTBEHHOTO
HHTCIUICKTAa B Pa3JIMYHBIX o6nacmx; HaJIn4yue Hpe}ICTaBHeHI/Iﬁ 00
UCTOJIb30BaHUN  MH()OPMAIIMOHHBIX  TEXHOJIOTMH B Pa3IMYHbBIX
npodeccuoHaNbHBIX chepax

1.8 Brmanenue TeopeTHueckuMM anmaparoM, IO3BOJSIIOIIMM  OCYIIECTBIIATh
IIPEACTABJICHUE 3aJaHHOIO HATYPaJIbHOI'O YHCIIA B PA3jIUYHBIX CUCTEMax
CUMCIICHUS; BBINOJHATH MPEoOpa3oBaHMsI JIOTUYECKUX  BBIPAXKEHU,
UCTIONB3YSl 3aKOHBI anreOpbl JOTMKH; OMpPENeNsaTh KpaTdalluii myTb BO
B3BEIIEHHOM Tpade U KOJMYECTBO NyTed Mexay BepUIMHAMH
OPUEHTHPOBAHHOTO AlIMKINYECKOTro rpaga

2. VYmeTb

2.1 YMeHue ucCnoap30BaTh KOMIBIOTEPHO-MATEMATUYECKHE MOJEIU IS
aHaim3a 00BEKTOB M IMPOLECCOB: (POPMYTUPOBATH II€]Ib MOJEIUPOBAHUS,
BBINIOJIHATh AHAJIU3 PE3YJIbTATOB, MOJIYYEHHBIX B XOJ€ MOJICTUPOBAHMUS;




OLICHUBATh a/IEKBATHOCTh MOJIEIH MOJICIUPYEMOMY OOBEKTY UITU MIPOLIECCY;
MPEACTABISTH PE3YIbTAThl MOJICIUPOBAHMS B HATJIAIHOM BU/JIE

2.2

YMmenue kiaccM(UUIMPOBAaTH OCHOBHBIE 33/la4d  aHalIM3a JIAaHHBIX
(IpOrHO3UpOBaHHUE, KJaccupukanus, KJIacTepu3anus, aHaIu3
OTKJIOHEHMI); MOHUMAaTh IOCJIEI0BATEIbHOCTh PELICHMs 333y aHajlu3a
JAHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYMCTKA U OLIEHKAa KayecTBa JIaHHBIX,
BbIOOp U (MJIM) TIIOCTPOEHHE MOJAEIH, IpeoOpa3oBaHME JaHHBIX,
BU3YyalIU3alysl JaHHbBIX, HHTEPIIPETALUs pe3yIbTaToOB

2.3

YMmenue onpeaensts UHPOPMaMOHHBIA 00bEM TEKCTOBBIX, TpadUUECKUX U
3BYKOBBIX JIaHHBIX IIPU 33JaHHBIX IapaMeTpax AUCKPETU3aluu. Y MEHHE
ONPENENATh CPENHIOI0 CKOPOCTh MEPEIauu JAHHBIX, OLICHUBATh U3MEHEHHE
BpPEMEHU TepeIadn MPH N3MEHEHUH HHPOPMAITMOHHOTO 00beMa TaHHBIX U
XapaKTEPUCTUK KaHala CBSI3U

2.4

YMeHue crpoutTh KOjA, OOECHEeuMBaIOIIMN HAUMEHBIIYIO BO3MOXKHYIO
CPEIHION0 JUIMHY COOOILIEHUS TPU U3BECTHON YaCTOTE CUMBOJIOB

2.5

‘YMeHue UCITOIb30BaTh IIpH pCHICHHUH 3a1a4 CBOMCTBa MO3UILIMOHHON 3aIucHU
YUCCII, AJITOPUTMBI IMOCTPOCHUA 3allMCU 4YHCJia B IMO3HUIIMOHHOM CHCTEME
CUUCJICHUA C 3aJlaHHbBIM OCHOBAHHCM H IIOCTPOCHHA YHCJIa 110 CTPOKC,
COI{Gp)KﬁHIGﬁ 3aMKCh 3TOr0 YHCJIAa B MO3UIIMOHHOM CHCTEME CUHCIICHHS C
3aJaHHbIM OCHOBAaHHUEM; YMCHUC BBIIIOJHATDH apHQ)MeTH‘leCKHC OIICpalvu B
MNO3HMIITMOHHBIX CUCTEMAX CUUCICHUSA

2.6

YMmenune CTPOUTHL JIOTMYCCKOC BBIPAKCHUE B I[I/I3’I:IOHKTI/IBHOI>1 n
KOHBIOHKTHBHOM HOPpMaJIbHBIX (l)OpMaX 10 3aJJaHHOM Ta6n1/1ue NCTUHHOCTH,
HUCCICI0BATh 001acTh HCTUHHOCTHU BBICKa3bIBaHUA, coacpiKamero
MEPEMCHHBIC; p€IIaTh HCCIIOKHBIC JIOTUYCCKUC YPABHCHU A

2.7

YMeHue penars alrOpuTMHIECKHE 33/1a41, CBI3aHHBIE C aHAITU30M rpadoB
(3a1auu TOCTPOEHHS ONTHUMAIBHOTO IYTH MEXAYy BeplIMHaMu rpada,
ompesieNieHus] KOJIMYECTBA Pa3NUYHBIX MyTed MeXIy BepIIMHAMU
OPUEHTHPOBAHHOTO AIUKINYECKOTO rpada)

2.8

VYMeHHe UCTOIb30BaTh JI€PEBbs MPU aHAJIU3€E U ITOCTPOCHUM KOJIOB M JUIS
IpeJCTaBICHUs apU(PMETHUECKUX BBIPAXKEHUH, TP PELICHNUH 331a4 ITOMCKa
Y COPTHUPOBKH; YMEHHME CTPOUTH JEPEBO MIPHI M0 3aJAHHOMY AITOPUTMY;
pa3pabaTbiBaTh U 0OOCHOBBIBATh BBIMTPBIIIHYIO CTPATETUIO UTPHI

2.9

YMenue AHAJIU3UPOBATL  AJITOPUTMBI  C  HCIIOJIb3OBAHUCM T8.6J'II/II_I
TPACCUPOBKU; ONPCACIATH 0e3 UCIOJIb30BaHM KOMIIBIOTEpA PE3YJILTATHI
BBITIOJIHCHHUA HCCJIOKHBIX IMPOrpaMM, BKIIIOHAIOMIUX UKIIbI, BETBJICHUA U
noArnporpaMmsal, Ipu 3aaHHBIX UCXOJAHBIX JaHHBIX

2.10

YMeHne onpeesnaTh CI0KHOCTh U3Yy9aeMbIX B Kypce 0a30BBIX alTOPUTMOB
(cymmupoBaHUE JIEMEHTOB MAacCHBa, COPTUPOBKA MAacCHBa, MepeOOpHbBIe
QITOPUTMBI, JBOWYHBIA TOWCK) W TPUBOJIUTH TPHUMEPHl HECKOJIBKUX
AJTOPUTMOB Pa3HOU CIIOKHOCTH JJISl PELIEHUS OJJHOM 3aa4u
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BuianeHne yHUBepCaIbHBIM A3BIKOM IIPOIPAMMUPOBAHUS BBICOKOI'O YPOBHS
(ITackans, Python, Java, C++, C#), npenacraBieHusMu O 0a30BBIX THIAX
JaHHBIX UM CTPYKTypaxX HAdaHHBIX; YMCHHC MHCIIOJIb30BATh OCHOBHLIC




YOPABISIIOIIME  KOHCTPYKLWH;  YMEHHE  OCYILIECTBIIATh  aHAJIN3
NPEUIOKEHHON IPOTPaMMBI: ONPEEIISATh PE3YIbTaThl PA0OTHI MPOTPAMMBI
IIPU 3aJaHHBIX HMCXOJHBIX JAHHBIX; OMNPENEIATh, HNPHU KAKUX HCXOJHBIX
JAaHHBIX BO3MOJKHO TIOJYYEHHE YKa3aHHBIX pE3YJIbTATOB; BBIABIATH
JaHHbIE, KOTOpbIE MOTYT MPUBECTH K OHIMOKe B paboTe MIpOrpaMMbl;
(dbopMyIHpOBaTH MPEATIOKEHHS MO YAYUIIEHUIO IPOTPaMMHOT0 KOJia

2.12 YMeHue peanu3oBblBaTb HAa  BBIODAHHOM I  M3YYEHUS  A3BIKE
IporpaMMupoBaHus BeiCOKOro ypoBHs (ITackans, Python, Java, C++, C#)
TUIIOBBIE AITOPUTMbI 00paOOTKH YHCEIN, YUCIOBBIX MOCIIEA0BATEILHOCTEH
M MAacCHMBOB: TMpEACTaBIEHWE 4YHUCIa B BHJIE Ha0opa MPOCTHIX
COMHOKHUTENCH; HaXOXXIACHWE MaKCUMaIbHOW (MUHUMAJIbHON) mH(pPHI
HATYpaJIbHOTO YMCIIa, 3aIIMCAHHOTO B CUCTEME CUUCJICHHS] C OCHOBaHHEM,
HenpesblmatomuM ~ 10;  BeluMciieHHE OOOOLIEHHBIX  XapaKTEPUCTUK
9JIEMEHTOB MAacCHMBa WJIM YHCIOBOW TOCJIEI0BAaTENbHOCTH (CYMMBI,
IPOU3BENEHUS  CPEIHEro  apu(pMeTHyecKkoro, MHUHUMAJIBHOTO U
MaKCHMaJIbHOTO 3JEMEHTOB, KOJIMYECTBA JIEMEHTOB, YAOBJIETBOPSIOUINX
3alaHHOMY YCJIOBHIO); COPTHPOBKY 3JEMEHTOB MAacCHUBa; YMEHHE
UCIIONIb30BaTh B IMpOrpaMMax JaHHBbIE PA3IUYHBIX THUIIOB C Y4YETOM
OrpaHMYEHUN Ha JUaNa30H HUX BO3MOXKHBIX 3HAUYEHUM, MPUMEHATH MpPU
pelIeHnH 3a7ad CTPYKTYpbl JAaHHBIX (CIUCKHU, CIIOBapH, CTEKH, OUYepeiH,
JIepeBbs); MPUMEHATh CTAHJAPTHBIE U COOCTBEHHBIE MOANPOrPAMMBI JIJIs
00pabOTKM YMCIOBBIX JaHHBIX M CUMBOJIBHBIX CTPOK; HCIIOJIb30BaTh MU
pa3paboTke mporpamMm OMOTUOTEKH MOANPOTPAMM; YMEHHE UCIOJIb30BaTh
CpEJCTBa OTJIAJKH IPOrPaMM B CpPEZie MPOrPaMMHUPOBAHHUS

2.13 YMeHue  HCIoNIb30BaTh  AJIEKTPOHHBIE — TAaOMUIBI  JUIsl  aHau3a,
IpeJICTaBICHUsT U 00pabOTKM JaHHBIX (BKJIHOYas BHIOOP ONTUMAIBHOIO
peleHys, 1moadop JMHUU TPEHJa, pelIeHHe 3ajad IMPOrHO3UPOBAHMS);
YMEHHME HCII0JIb30BaTh TaOiWyHble (pEIsUOHHbIE) 0a3bl JaHHBIX H
CIPaBOYHBIE CUCTEMBI

2.14 YMeHue OpraHu3oBBIBaTh JIMYHOE HH(POPMALIMOHHOE IPOCTPAHCTBO C
HCIIOJIb30BAHHUEM PA3JIMYHBIX CPCACTB III/I(prBBIX TCXHOHOFHﬁ; IIOHUMAaHHuE
BO3MOXHOCTEH IIUPPOBBIX CEPBUCOB T'OCYAAPCTBEHHBIX YCIYT, HH(POBBIX
00pa3oBaTeNbHbBIX CEPBHCOB

Tabmuna 7.2
[TepeueHs 271IEMEHTOB COAEpKAHMSI, TpoBepsieMbIX Ha EI'D
1o uHpopmaruke
Kon [TpoBepsieMblii AIEMEHT COJEpKaHUS
1 [{udpoBast rpaMOTHOCTH

1.1 OcCHOBHBIE TEHJICHIIUU Pa3BUTHS KOMITBIOTEPHBIX TeXHONIOTUM. [lapaiensHbie
BbIUKcIIeHus. MHOrompoIieccopHble cucteMbl. PactipeneneHubie
BBIUHCIUTENbHBIE CUCTEMBI M 00pab0TKa OONBIINX TAHHBIX

1.2 [IpuHIMIBI MOCTPOSHUS W amnmapaTHbIe KOMIIOHEHThI KOMIBIOTEPHBIX CETCH.
Certesble poTokoibl. Cetb MuTEpHET. Anpecanus B cetu MaTepHeT. [IpoToKoIbI




creka TCP/IP. Cucrema nomeHHBIX MMeH. Pasgenenue IP-cerm Ha monceru ¢
IIOMOIIBIO MACOK IOJCeTeN

1.3

QaiinoBast cuctema. Ilouck B ¢aiinoBoii cucreme. [IpuHIMIBI pazmemieHuss U
UMeHOBaHUsl (ailyioB B 1oaroBpeMeHHo namsaTy. [11aGnons! 1uis onucanus rpymmn
daitios

1.4

CKOpOCTL nepecaauun JaHHBIX. 3aBHCHMOCTD BpPEMCHU nepcaauun oT
I/IH(l)OpMaHI/IOHHOFO o0beMa JAaHHBIX U XapaKTCPUCTUK KaHaJla CBA3U

1.5

IudpoBanue nanHeix. CHUMMETpUYHBIE U HecUMMeTpuuHble mu@psel. udpsr
npocroi 3amenbl. [Iudp Llesaps. [udp Buxkenepa. Anroputm mudbpoBaHuUs
RSA

1.6

Konp1, mo3Bostsitoniue 00HapyXKUBaTh U UCIPABIISITH OMMOKH, BOZHUKAIOIIUE MIPU
nepenayde qaHHbIX. Paccrosaune Xammunara. KongupoBaHnue ¢ TOBTOPEHHEM OUTOB.
Koawsl XaMmMmuura

TeopeTnueckre 0OCHOBbI HHPOPMATUKU

2.1

JBonuHoe  koaupoBaHue. PaBHOMEpHbIE M HEPABHOMEPHBIE  KOJBI.
JlekoaupoBaHue COOOIIEHUH, 3aMCaHHBIX C IIOMOIIBI0 HEPAaBHOMEPHBIX KOJIOB.
VYcenosue ®dano. [locTpoeHME OAHO3HAYHO JNEKOAMPYEMBIX KOJOB C IIOMOIIBIO
Jepesa

2.2

Teopernueckne NOAXOAbI K OLIEHKE KolndecTBa HHGopMmauuu. EIuHHIEI
U3MEpeHusl KoyinyecTBa MH@POpManuu. AmnpaBUTHBIM MMOAXOA K OLEHKE
KoJinyecTBa MH(pOpManuu. 3akoH aAIUTHBHOCTH uHpopMmauuu. Dopmyna
Xaptinu. Unpopmanus u sepositHocTs. @opmyina lllennona

2.3

Cuctembl cuucnenus. Pa3BepHyTas 3amuch ULETBIX M JPOOHBIX YHCENIT B
MO3UIMOHHON cHucTeMe cunciaeHus. CBoHMCTBa IMO3WIIMOHHOM 3aIllCH YHUCJa:
KOJMYECTBO IU(p B 3aMUCH, MPU3HAK JCTUMOCTH YKCIIAa HA OCHOBAaHUE CUCTEMBbI
CUMCIJICHHS. AJITOPUTM MEPEBOA 1EJIOT0 Yncia U3 P-M4HON cuCcTeMBbl CUMCIEHUS
B JICCATUYHYIO. AJITOPUTM TE€pPeBOJia KOHEUHON P-uuHO#l qpobu B NECATUUHYIO.
AJNTOpUTM MepeBOJa LIENOTr0 4Yucia M3 ACCITUYHOW CHCTeMbl cuucieHus B P-
nuHyto. [lepeBon KoHeuHOW necATUYHOM Jpobu B P-uunyro. JIBomunas,
BOCbMEPUYHAS U IIECTHAAUATEPUYHAS] CUCTEMBI CUUCIICHUS, CBSI3b MEKY HUMH.
Apudmerndeckue ornepanuy B MO3UIIMOHHBIX CUCTEMaX CUUCICHUS

2.4

Tpoanaﬂ YpaBHOBCIICHHAA CUCTEMA CUUCIICHUS. JIBOI/I‘-IHO-HGCHTI/ILIHEISI CHCTEMaA
CUMCIICHUA

2.5

Koaunposanue texctoB. Koguposka ASCII. OgnoOaliTHbie KOqupoBKU. CTaHgapT
UNICODE. Komuposka UTF-8. Omnpenenenune uH(OpMAIMOHHOTO 00beMa
TEKCTOBBIX COOOIIEHUIT

2.6

Koaunposanue nzobpaxkenuit. OnieHka HHGOPMAMOHHOTO 00beMa rpapuueckux
JAHHBIX TPU 33/IaHHBIX pPa3pelIeHud U TIyOrMHe KOAWpOBaHUs LiBeTa. L[BeToBbIe
MO/IEJIN.

KonupoBanue 3Byka. Onenka nHGOPMAIMOHHOTO 00beMa 3BYKOBBIX JAHHBIX MPU
3aJJaHHBIX YaCTOTE JUCKPETU3ALUH U PAa3psAHOCTH KOJAUPOBAHUS

2.7

Anrebpa goruku. IloHsaTne BbICKa3bIBaHMSA. BpIcKka3biBaTebHBIE (HOPMBI




(mpenukatsl). KBaHTOPHI CYyIIECTBOBAHUS U BCEOOIITHOCTH.

Jlormueckue onepauuu. TaOmuibl HCTUHHOCTHU. Jlormdeckue BbIpayKeHUS.
Jlormueckue ToxxaecTBa. Jlornyeckue onepanuu u onepanuy Haj MHOXECTBAMH.
3aKkoHBl anreOphl JIOTUKU. OKBHUBAJCHTHBIE MPEOOpPA30BaHUSA JIOTHYECKUX
BbIpaxxeHH. Jlornueckue ypaBHEHUS U CUCTEMbl YpaBHEHUI.

Jlornueckne (GyHKIMUA. 3aBHCHMOCTh KOJHYECTBA BO3MOXKHBIX JIOTHYECKHX
GyHKIMI OT KOJIMYeCcTBa apryMEHTOB.

Kanonndeckne (hOpMbI JTIOTHYECKUX BBIPAKCHUN

2.8

COBCpLHeHHHe JAU3BIOHKTUBHBIC  KOHBIOHKTHUBHLBIC  HOPMAJIbHBIC (bOpMBI,
AJITOPUTMBI UX ITIOCTPOCHUA 110 Ta6J'II/ILIe HNCTHHHOCTH

2.9

Jlornyeckue DdieMEHTHI B cocraBe Komnbrortepa. Tpurrep. Cymmarop.
MHoropa3psaasbeii cymmarop. lloctpoenne cxeM Ha JOTMYECKHMX 3JIEMEHTAax I10
3aJJaHHOMY JIOTUYECKOMY BBIPQXKCHMIO. 3alMCh JIOTUYECKOI'O BBIPAXKEHUS I10
JIOTUYECKOU CXEME

2.10

Mopnenun u wmopenupoBanue. llenmu moaenupoBaHus. AJEKBATHOCTb MOJENU
MOJIETIUPYEMOMY O0BEKTY WM Ipoleccy. PopManu3anus IpUKIaJHbIX 3aa4.
[IpencraBienue pe3ynbTaToB MOACIUPOBAHUS B BUE, YAOOHOM JJIsl BOCIPUSTUS
yenoBekoM. [ paduueckoe nmpeacTaBieHne TaHHBIX (CXEeMBbI, TAOIUIIbI, TPadUKH).

211

[IpencraBinenue LenbIX YWCEN B MaMATH KoMIbloTepa. OrpaHMYeHHOCTh
IUarna3oHa 4YHcel IMpU OrpaHUYEeHHH KoiuyecTBa pa3psnoB. [lepenomHeHue
pa3psnHoi ceTku. be33HakoBbIe M 3HAKOBBIC JTaHHBIC. 3HAKOBBINA OUT. [IBOMYHBII
JIOTIOTHUTEIIbHBIN KOJ OTPULIATENbHBIX YUCEIL.

[ToOuToBple Jormyeckue omnepanuu. Jlornueckud, apudmernyeckui u
mukinyeckuit  capuru. IlugpoBanne ¢ mNOMOLIBI0 MOOUTOBOW oOIepaluu
"uckmoyatomee UJI"

212

HpeI[CTaBJ'IeHI/Ie BCIICCTBCHHBIX YHCECJI B [TAMATHU KOMIIBIOTEPA. 3Haqamaﬂ qaCThb U
MOPAAOK HHUCJIA. I[I/Ial'[a?»OH 3HAYEHUH BCIICCTBCHHBIX YHUCCII. HpO6JICMLI XpaHCHUA
BCIICCTBCHHBLIX YHUCCII, CBA3AHHBIC C OI'PaHUYCHHUCM KOJIMYCCTBA pa3psAa0B.
Brinonaexnue onepaunﬁ C BCIICCTBCHHBIMHU 4YHUCJIaMH, HAKOIIJICHUC OIIMOOK pu
BBIYHCJICHUAX

2.13

I'padpl. OcHoBHBIE mOHATHSA. Buasl rpados. Onucanue rpadoB ¢ MOMOLIBIO
MaTpUll CMEXKHOCTH, BECOBBIX MAaTpHUIL, CIUCKOB CMEXKHOCTU. Pemenue
AITOPUTMUYECKUX 3a7a4, CBSI3aHHBIX C aHanmu3oM TpadoB (MOCTpoeHHe
ONTUMAJILHOTO MYTH MEXAYy BEepUIMHaMU Tpada, OINpenereHue KOJIUYecTBa
Pa3IMYHBIX ITyTEH MEXy BEpIIMHAMH OPHEHTHPOBAHHOTO alIMKIIMYECKOTO rpada)

2.14

HepeBws. bunapnoe nepeBo. JlepeBbsi moumcka. CmocoObl 00Xoma Jepesa.
[IpencraBienue apupmMeTHYecKUX BBIpaXEHUU B BUie AepeBa. Mcmonb3oBaHue
rpadoB u 1epeBbEB IPU ONUCAHUHU 0OBEKTOB U MPOILIECCOB OKPYKAIOIIEr0 MUpa

2.15

JluckpeTHble Urpbl IBYX UTPOKOB ¢ MojHOW mH(popMmanueit. [loctpoenue nepesa
nepebopa BapUaHTOB, ONMCAHUE CTPAaTeTMH UIPhl B TabIU4HON (opme.
BhIMrphIlHbIe ¥ IPOUTPBILIHBIE TO3ULMK. BRIMTPBILIHBIE CTpAaTerun

2.16

CpencTBa NCKYCCTBEHHOTO MHTEIJIEKTa. VmeHTH(hUKAINS U TIOUCK H300paKeHUH,
pacnio3HaBaHue Jinl. Vcnoib30BaHHE METONOB MCKYCCTBEHHOIO MHTEIJIEKTa B
oOydaromux cuctemax. Vcnonb30BaHrne METO/I0B UCKYCCTBEHHOTO MHTEIICKTA B
pobortorexnuke. IHTepHer Beweil. Heiiponnsie cetn




ANTOPUTMBI U TPOTPAMMUPOBAHHE

3.1

dopmanuzanua NoHATHS ainropuTMma. MammHa TelopHHra Kak yHUBEpcalbHas
MOJENb BBIYUCIEHUN

3.2

OneHka CIIO)KHOCTH BbIUMCIEHUH. Bpems paboTsl M 00bEeM HCHOIB3YyEeMOM
naMATH, HMX 3aBUCHMOCTb OT pa3Mepa MCXONHBIX JaHHbIX. OneHka
ACUMIITOTUYECKOW CIIOKHOCTH aJTOPUTMOB. AJITOPUTMBI [IOJUHOMUAIBHON
cioxxHoctu. IlepeGopHble anroputmel. [Ipumepsl pa3iaMyHBIX aAJITOPUTMOB
pELIeHUs OHOM 3a/1a4i, KOTOPBIE UMEIOT PA3IUYHYIO CII0KHOCTD

3.3

OnpeneneHre BO3MOXKHBIX Pe3YylIbTaTOB pPAOOTHl MPOCTEHIIUX aITOPUTMOB
YIOPABJICHUS HWCIOIHUTENISIMU U BBIYUCIHUTENBHBIX alroputmoB. OnpeneneHue
UCXOJHBIX TAHHBIX, IPU KOTOPBIX aJTOPUTM MOKET JAaTh TpeOyeMblil pe3yabTaT

3.4

Anroput™mbl 00pabOTKM HATypajbHBIX YHCEIN, 3alHCAHHBIX B IMO3WLIHUOHHBIX
cHUCTeMaxX CYHCIEHHs: pa3OMeHHe 3amucu 4YKhcia Ha OTACNbHBIE LU(PHI,
HAaXOXJEHWE CYMMBI W TpOu3BeNeHUS LU]p, HAXOXKICHHE MaKCUMalIbHON
(MHHUMATBHOW) TIUQPEIL.

[IpencraBinenue ymucia B BUAE HaOOpa MPOCTHIX COMHOMKHUTENEH. AITOpUTM
OBICTPOro BO3BE/IEHUS B cTeNEHb. [I0MCK MPOCTHIX YKCEN B 33JaHHOM JUarna3oHe
C TIOMOIIBIO anropuTMa "pemiero Iparocena"

3.5

MHoropa3p;meIe OeJabIC YMClla, 3aaa4du I[.]'IPIHHOﬁ apI/I(bMeTI/IKI/I

3.6

Azpik nporpammupoBanus (Ilackans, Python, Java, C++, C#). Tunbl maHHBIX:
[IEJIOYMCIICHHBIC, BEIISCTBEHHBIE, CHMBOJIbHBIC, JIOTHYECKHEe. BeTBieHus.
Cnoxwnsie ycnoBus. Lukisl ¢ yenoBueM. L{UKbl 10 nepeMEeHHOM.

O6paboTka maHHBIX, XpaHAnMXcs B (aitmax. TekcToBble W TBOWYHBIC (haMIIbI.
daiinoBble nepeMeHHble (¢ailnoBble ykazarenu). UteHue u3 Qaiina. 3anuch B
daiin.

PazOuenue 3amaum Ha mopazagauu. [logmporpammsl (mpouenypsl U (QYHKIUH).
Hcnonp30BaHne CTaHIAPTHON OMOIMOTEKH S3bIKA IPOTPaMMHUPOBAHUS

3.7

Pexypcus. PexypcuBHble mpoueaypsl U pyHkuuu. lMcnonb3oBaHue creka uis
OpraHU3alu PEKypCUBHBIX BBI30BOB

3.8

Yucnennsle MeToabl. TOYHOE M MPUONMKEHHOE pelleHus 3ajgauu. YucieHHoe
pellleHne ypaBHEHHMH C TOMOIIbIO MMojadopa mapamerpa. UHCIEHHbIE METOJIbI
pelIeHus ypaBHEHMi: MeToa mepedopa, MeTOJ IOJIOBUHHOIO JICJIEHUS.
[TpuOnkeHHOEe BBIUMCIIEHHE JUIMH KpUBBIX. Bblumcienue riomaneit ¢uryp c
MIOMOUIBI0 YHMCIEHHBIX METOJIOB (METOJ HPSIMOYTOJIBHUKOB, METOJ TpaIeuui).
[Tonck makcumyMa (MUHHMyMa) QYHKIOUH OJHOM TEPEeMEHHONM METOJ0M
MIOJIOBUHHOTO JIEJIEHUS

3.9

O0OpaboTka  CHUMBONBHBIX  JaHHBIX.  BcTpoeHHble  (QYHKIIMU  S3BIKA
MIPOrpaMMHUPOBAHUS sl 00PaOOTKH CUMBOJIBHBIX CTPOK. AJITOpUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: IMOJACYET KOJIMYECTBA MOSBIEHUN CHMBOJIA B CTpPOKE,
pazOMeHne CTPOKH Ha CJIOBa IO TPOOETHHBIM CHMBOJAM, MOUCK MOJICTPOKH
BHYTPU JIaHHOM CTPOKHM, 3aMEHA HAWJECHHOW IOACTPOKM Ha JPYTYI CTPOKY.
['enepanust Bcex CJIOB B HEKOTOPOM andaBHUTE, YAOBIETBOPSIOIIUX 3aJaHHBIM
orpaanueHusM. [IpeoOpa3zoBaHue yncia B CHMBOJIBHYIO CTPOKY ¥ O0OpaTHO

3.10

MaccuBbsl M IIOCJIEAOBATEILHOCTA  4YHCENl. BbpluuciieHHe  0000IEHHBIX




XapaKTEPUCTHK ATEMEHTOB MaCCHBA WJIM YHCIIOBOM MOCIIEI0BATEIBHOCTH (CYMMBI,
MIPOU3BENICHUS, CPEIHEr0 apuPhMETUIECKOT0, MUHUMAIHLHOTO ¥ MaKCUMAaIbHOTO
3JIEMEHTOB, KOJUYECTBA AJIIEMEHTOB, YAOBIETBOPAIOIINX 33JaHHOMY YCIOBHIO).
JIMHEeWHBI TOWCK 3aJaHHOTO 3HAYCHHS B MacCHBE. AJTOPUTMBI PabOTHI ¢
3JIEMEHTaMU MacCHBa C OJHOKPATHBIM MPOCMOTpOM MaccuBa. CopTHpOBKaA
OJIHOMEpHOTO MaccuBa. [IpocTeie METOIBI COPTUPOBKHU (METOJ] My3bIpbKa, METO/T
BbIOOpA, copTHpOBKa BcTaBkamu). CopTUpoBKa ciausiHueM. beicTpasi copTupoBka
MmaccuBa (anroputM QuickSort). JIBOMYHBII MOMCK B OTCOPTHUPOBAHHOM MAaCCHBE

3.11

JIByMepHbIe MacCUBBI (MaTPHULIBI). AITOPUTMBI 00paOOTKH IBYMEPHBIX MaCCHUBOB:
3all0JIHEHHE JABYMEPHOI'O YHMCJIOBOIO MAacCHBa IO 3aJaHHBIM IpaBWJIaM, IOMCK
3JIEMEHTA B IBYMEPHOM MacCHUBE, BBIUMCIIEHUE MAKCUMYMa (MUHUMYMa) U CyMMBbI
3JIEMEHTOB JIBYMEPHOI'O MACCUBA, NEPECTAHOBKA CTPOK U CTOJOLIOB JBYMEPHOTO
MaccuBa

3.12

CrnoBapu (acconraTUBHBIE MACCHBBI, 0TOOpaXkeHus). Xam-tabumisl. [loctpoenne
an(haBUTHO-4aCTOTHOTO CJIOBAPS IS 3aIaHHOTO TEKCTa

3.13

Crexku. AHanu3 NPaBUIBHOCTH CKOOOYHOrO  BbIpakeHUs. Bpluucienue
apru(METHUECKOro BBIPAXKEHUS, 3alIMCAHHOIO B MOCTPUKCHON (popme. Ouepeu.
Hcnonp3oBaHue ouepeau AJisi BpEMEHHOI'O XpaHEHUS TaHHbIX

3.14

Anroputmbl Ha Tpadax. IlocTpoeHMe MHUHHUMAIBLHOTO OCTOBHOTO JepeBa
B3BELLICHHOTO CBS3HOTO HEOPHEHTHUPOBaHHOro rpada. KomauuecTBo pa3inuuHbIX
nyTeil MeX1y BepIIMHAMHI OPUEHTHPOBAHHOTO AUKIMYECKOTO Tpada. AJIroOpuT™M
JenkcTphl

3.15

JepeBbs. Peanuzanus nepeBa ¢ MOMOIUBIO CCBUIOYHBIX CTPYKTYp. JIBOMUHBIE
(Ounapuble) nepeBbsi. [locTpoeHue nepeBa A 3aaHHOTO apUPMETUUECKOTO
BbIpa)keHUs. PekypcuBHBIE anropuTMbl 00xona JepeBa. Vcnonab3oBaHue creka u
odepeau g 00xo/a aepeBa

3.16

JnHaMuueckoe MporpaMMHUpPOBAaHNE KaK METOJl pEHICHUs 3a7ad C COXpaHEHUEM
IIPOMEXKYTOUHBIX PE3YyJIbTaTOB. 3a7aul, PEIIaeMbI€ ¢ TIOMOIIBIO TUHAMUYECKOIO
IPOrPaMMHUPOBAHHUS: BbIUMCICHHE PEKYPCUBHBIX (DYHKIIMMH, MOJCUET KOJUYECTBA
BApUAHTOB, 33J1a4¥ ONITUMH3ALUN

3.17

[Tonsitue 006 OOBEKTHO-OPUEHTHPOBAHHOM MpOrpaMMupoBaHUH. OOBEKTH U
kjaccsl. CBoiicTBa U MeTOAbl 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBINA aHAIU3.
PazpaboTka mnporpaMM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOI'O MOJIXOA.
Wukarncynauuys, HaclieJoBaHue, ToJIuMophu3m

HNupopmalinoHHbIE TEXHOJIOTUN

4.1

Anamms JAHHBIX. OcHOBHEIE 3aa4n aHaJlu3a AJaHHBIX: IIPOTrHO3UPOBAHHUC,
KIaccuUKalus, KilacTepusalus, aHanu3 OTKiIoHeHWH. [locrienoBarensHOCTD
pEeUICHUA 3aaa4 aHAaJIM3a JaHHBIX: C60p NEPBUYHBIX OTAHHBIX, OUUCTKAa U OLCHKA
KauecTBa JaHHBIX, BEIOOD U (MJIM ) IOCTPOSHUE MO, MPEOoOpa30BaHKE JaHHBIX,
BHU3yalln3alusl JaHHBIX, HHTEpIIpeTanus pe3ynbTaToB. IIporpammusie cpencTsa n
WuTepHeT-cepBUCH 17151 00paOOTKH U MTPEICTaBICHHS JaHHBIX. bolblne n1aHHbIE.
MarmmuaHoe o0yueHue

4.2

AHam3 JMaHHBIX C TOMOIIBIO D3JCKTPOHHBIX TaONMIl. BerymcieHne CcymMel,
CpemHero  apu(METHYeCKOro, HamOOoiblIero (HAaUMEHBINETO)  3HAYCHUS




nuana3oHa. Berumcnenune ko3dduuumenta koppensuuu ABYX psAIOB JaHHBIX.
[TocTtpoenne cronbuaThIX, JUHEWYATHIX W KPYroBbIX auarpamm. [loctpoenue
rpa¢ukoB ¢pyHkiuid. [Togbop auHMN TpeHa, pelleHne 3a1a4 IPOrHO3UPOBAHUS.
Pemienue 3a1a4 ONTUMHU3AIUH ¢ TOMOIIBIO SJIEKTPOHHBIX TaOJIHIL

4.3

Huckperusanusi MOpd  MaTEMaTUYECKOM  MOJEIMPOBAHMM  HEMPEPHIBHBIX
mpoueccoB. MojenupoBanue JBIKEHUs. MojenrpoBaHue OHOJOTHYECKHX
cucteM. Maremarnueckue MOJEIM B OKOHOMHKE. BbluuciutenbHbie
JKCIepUMeHThl ¢ MojensimMu. OOpaboTka pe3yabTaToB 3KcCIepuMeHTa. Meron
HAaMMEHbIINUX KBajapaToB. OIEHKAa YHCIOBBIX MapaMeTPOB MOJCIUPYEMbBIX
00BEKTOB M MpoleccoB. BoccTaHoBieHHE 3aBUCUMOCTEH IO pe3ylbTataM
IKCIIEPUMEHTA

4.4

BeposiTHOCTHBIE MOJEIIN. Meronsl Momnte-Kapno. NmurannonHoe
MojenupoBaHue. CUCTEMbI MAaCCOBOTO 00CTYKUBaHUS

4.5

Tabmuunble (pensuOoHHbIE) 0a3bl JaHHBIX. Ta0nuIa - MPeICTaBICHUE CBEICHHIA
00 ogHOTHIHBIX 00BekTax. Ilone, 3amuch. Kmrou tabmunpl. Pabora ¢ rotoBoi
0a3oi maHHBIX. 3amonHeHue 0a3pl JaHHBIX. [lonck, copTHpOBKa W (PUIBTpAIHS
JTaHHBIX. 3aMpochl Ha BEIOOPKY JaHHBIX. 3apoCkl ¢ apaMeTpamu. Boruncnsembie
MOJIS B 3arpocax.

MmuoroTtabnauunbie 06a3bl JaHHBIX. TuIbl cBs3eld Mexay Tabiuuamu. BHeniHwuii
kitou. LlemoctHOCTh 0a3bl TaHHBIX. 3alPOChl K MHOTOTAO0IMYHBIM 06a3aM JIaHHBIX

4.6

TexkcroBblii mpoueccop. CpeactBa MOMCKa W aBTO3aMEHbl B TEKCTOBOM
npoueccope. CTpyKTypupPOBaHHBIE TEKCTOBBIE TOKYMEHTHI. CHOCKH, OTJIABJICHHUE.
[TpaBuiia HUTHPOBAHUS HCTOUHUKOB U 0(OpMIIEHHS OMOINOrpapMuecKuX CChUIOK




