Annotanus. Uado

matuka 10-11 xnacc.

OI'oC

denepanbHbI TOCYIapCTBEHHBIM 00pa30BaTEIbHBIA CTAHIAPT OCHOBHOTO
o01m1ero o0pa3oBaHus

Haspanue HNudopmartuka

y4eOHOro

npeaMeTa

YpoBeHb 0a30BBIN

00y4eHus

Kiaccel 10-11

KonuyectBo 10 — 34 gaca (1 gac B HezemO)

4acoB 110 11- 34 gaca (1 gac B Hezeno)

KJIaccaM Hroro: 68 yaca (34 negenn)

Hcnonp3zyemsie 10 xmacc — Mudopmaruka, 2020, arop A.I'.Ieitn

Y4eOHHUKHU 11 kiace - MUadopmaruka, 2020, arop A.I.I'eiin.

[enu yueGHOTO chOpPMUPOBAHHOCTh  MPEACTABIEHUNH O pOIM  HHPOPMATHKH,
npeaMera MH()OPMAMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B COBPEMEHHOM

00I11eCTBE;

C(OPMHPOBAHHOCTE OCHOB  JIOTMYECKOTO U  aJIrOPUTMHUYECKOIO
MBILICHHS,

c(OPMHPOBAHHOCTh YMEHUH pazianuaTh (aKThl U OLEHKH, CPABHUBATh
OLICHOYHBIE BBIBOJIBI, BUJIETh UX CBS3b C KPUTEPUSMHU OLICHUBAHHS U CBS3b
KPUTEpUEB C OINpelNeJEHHOW CHUCTEMOM IIeHHOCTeH, MpoBepsATh Ha
JIOCTOBEPHOCTH B 00001aTh NHPOPMAITHIO;

c(OPMHUPOBAHHOCTh MPEJACTABICHUNA O BIMSAHUM HH(POPMALMOHHBIX
TEXHOJIOTUH Ha JKU3Hb YellOBeKa B OOINECTBE, NMOHMMAaHHE COIMAIBHOTO,
SKOHOMHYECKOr0,  MOJUTUYECKOrO,  KYyJbTYPHOTO,  IOPUAUYECKOTO,
MPUPOJHOTO, SPrOHOMHUYECKOTO, METUIIMHCKOTO H  (DPU3HOIIOTHIECKOTO
KOHTEKCTOB MH()OPMAIIMOHHBIX TEXHOJIOTHI];

MPUHATHE TPABOBBIX M OJTHYECKUX AaCHEKTOB WH(POPMAIIMOHHBIX
TEXHOJIOTUH, OCO3HaHME OTBETCTBEHHOCTH JIO/IeH, BOBJIECYEHHBIX B
CO3JIaHME W WCIIOJIb30BaHHE WH(POPMAIMOHHBIX CHCTEM, PAacIpOCTpaHEHHE
uH(pOpMaINH;

CO3/IaHHE€ YCIIOBUHM JJisl pa3BUTHS HaBBIKOB Y4eOHOM, MPOEKTHOM,
HAy4YHO-HMCCJIEI0BATEIbCKOM M TBOPUYECKOW JIEATENBHOCTH, MOTHBAIMH
00y4arouuxcst K CaMOPa3BUTHIO.

3agaun y4yeOHOro
npeaMera

3HaHUS, YMEHUS M HaBbIKM TIPaMOTHOW TOCTAaHOBKHM 3ajad,
BO3HUKAKOIINUX B HpﬂKTH'—ICCKOfI ACATCIIBHOCTU, JJId HUX PCIICHUA C
MOMOIIbI0  WHGOPMAIMOHHBIX  TEXHOJNOTHUH, YMEHUS U  HaBBIKH
(hopMaIM30BaHHOTO OMKCAHKS TTOCTABJIICHHBIX 33724,

6a3oBble 3HaHMS 00 MHPOPMAIIMOHHOM MOJICTUPOBAHHUH, B TOM YHCIIE
0 MaTeMaTH4Ye€CKOM MO/ICTUPOBAHNH;

3HAaHUE OCHOBHBIX AJTOPUTMUYECKUX CTPYKTYP U YMEHUE MPUMEHSITh
OTWU 3HaHWUA A MOOCTPOCHUA QAJITOPUTMOB PCHICHUA 3aJad I0 HUX
MaTeMaTUYECKUM MOJIETISIM;

YMEHUSA W HABBIKM COCTABJICHHUA IIPpOrpaMM Ha OAHOM U3 SA3BIKOB
MPOrpaMMHUPOBAHUs BEICOKOTO YPOBHS;

YMCEHUA W HABBIKH 3(1)(1)CKTI/IBHOFO HUCITIOJIB30BAHUA OCHOBHBIX THUIIOB
NPUKIAMHBIX  mporpamMMm  (IPUIOKEHWH)  OOLIero  Ha3HAueHUs |
I/IH(bOpMaI_[I/IOHHBIX CUCTEM IJId PCIICHHA C HMX ITOMOIIBIO IMPAKTHYCCKUX
3a/a4, BiaJieHue 0a30BHIMH HOpMaMu HH(DOPMAIIMOHHOW ITHKH W TpaBa,
OCHOBaMH MH(GOPMAITMOHHON 0€30MTaCHOCTH;

YMEHHUE I'PaMOTHO UHTEPIPETUPOBATH PE3YJIbTATHI PELICHUs IPAKTUUYECKUX




3a/1a4 ¢ TOMOIIbI0 NHGOPMAITMOHHBIX TEXHOJIOTHA, TPUMEHSTh MTOJTyICHHBIC
PE3YJIbTaThl B MPAKTUUYECKON AESITEIbHOCTU

IIpoBepsiemble Ha
EI'D snemeHTsI
coJiepKaHus
(ecru ipeaAMeET
BBIHOCHUTCS Ha
9K3aMEH)

Kon [IpoBepsieMbIil AJIEMEHT COJIEPAKAHUS
1 [{udposasi rpaMOTHOCTh
1.1 OCHOBHBIE TEHJEHIIMH PA3BUTHSI KOMIIBIOTEPHBIX

TexHoJorui. [lapaienbHbie BBIYUCICHUS.
MHuoromnporiieccopHable cucteMbl. PacripeneneHubie
BBIYHCIUTEIILHBIC CUCTEMBI U 00pab0TKa OOIBIINX TAHHBIX
1.2 [IpuHIMIIBI TOCTPOEHUS U aNlapaTHbIe KOMIIOHEHTHI
KOMITbIOTEepHBIX ceTeit. CereBble MPOTOKOJIbL. CeTh
HNutepner. Anpecanus B cetu MatepnHet. [IpoTokosnsl cTeka
TCP/IP. Cucrema nomeHHbix nMmeH. Pasnenenne [P-cetn Ha
MIOJICETH C MOMOIIBI0 MACOK MOJICETeH

1.3 daiinoBas cuctema. [louck B (aiistoBoit cucreme.
[TpuHIMTIBI pa3MeIIeHusl 1 UMEHOBaHUS (aiiioB B
nonroBpeMeHHON namsaTH. [1[aGaoHbI 17151 onucaHus TPyIIi
(haiision

1.4 CkopocTh nepeiaun JaHHBIX. 3aBUCUMOCTh BPEMEHU
nepeaadu oT HHHOPMAITMOHHOTO 00BhEMa JAHHBIX U
XapaKTePUCTHK KaHaja CBSI3U

1.5 udposanue nanHbIx. CUMMETPUYHbBIE U HECUMMETPUYHbBIE
mudpsl. udper npocroii 3amensr. [ludp Lesaps. Hudp
Bmxenepa. Anroputm mmdposanust RSA

1.6 Kozpl, mo3Bosnstonine oOHapyXUBaTh U UCIPABIATH
oImMOKH, BO3HUKAIOIINE MPU Nlepeaade JaHHbIX. PaccTosiHue
Xsmmunra. Koguposanue ¢ noropeHruem 0utos. Kossl

X9MMHHIa
2 Teopernueckue 0OCHOBBI HH(OPMATHKH
2.1 JIBon4HOE KOMpoBaHuEe. PaBHOMEpHBIE H HEPABHOMEPHBIE

Kozbl. JlekoaupoBaHue COOOIIEHNH, 3aUCaHHbIX C
IMOMOIIBIK0 HEPABHOMEPHBIX KOJIOB. Y ciioBue PaHo.
ITocTpoeHre OAHO3HAYHO JEKOUPYEMBIX KOAOB C IIOMOIIbIO
Jepesa

2.2 Teopernyeckue MOAX0AbI K OLICHKE KOJIUYECTBA
nHpopmanuu. ENvHUIBI H3MepeHus KoJInyecTBa
uHpopmanuu. AnpaBUTHBIA MOJIX0 K OLIEHKE KOJIMYEeCTBa
nHpopManuu. 3aK0H aAAUTUBHOCTH UHPopManuu. Dopmyra
Xapriu. Madopmanus u BepositHOCcTh. Popmyia IlleHHOHA
23 Cucremsl cuncnenus. PazpepHyTas 3anuch HENbIX U
JIPOOHBIX YUCEN B MO3UIUOHHON CHCTEME CUHCIICHHUS.
CaoiicTBa MO3UIIMOHHOM 3aMMCH YKCIIa: KOIUYECTBO HU(p B
3alMCH, IPU3HAK JAETUMOCTH YHCIIa HA OCHOBAHNUE CUCTEMBbI
CUHUCJIEHUs. AJITOPUTM MEPEBO/IA LEJIOro uyKcia u3 P-uuHoit
CHUCTEMBI CUHCJIEHHS B IECATUUHYIO. AJITOPUTM IEPEBOIA
KOHEYHOHU P-1uHOi 1poOH B 1eCATUUHYIO. AITOPUTM
IIepeBOA LIEJIOr0 YUCIIA U3 NECATUYHON CUCTEMBI CUMCIICHUS
B P-nunyto. [lepeBoa koHEUHOM AecaTUIHON a1podu B P-
N4HYy0. /[BOMYHAas, BOCBMEPHUYHAs U IIECTHAALIATEpUYHAs
CUCTEMBbI CUHCJICHHUS], CBSI3b MEXLy HUMU. ApumMeTnyecKkue
olepanyy B NO3MLIMOHHBIX CUCTEMAX CUMCIICHUS

2.4 TpowdHas ypaBHOBEIICHHAS CUCTEMa CUMCIICHNS. [IBOMYHO-




JACCATHUYHAA CUCTCMaA CUMCIICHUA

2.5

Konuposanue texcroB. Koguposka ASCII. OxnobaiiTHbIC
kogupoBku. Crangapt UNICODE. Koguposka UTF-8.
Omnpenenenne HHPOPMATMOHHOTO 00BEMA TEKCTOBBIX
co0O0IIeHn I

2.6

KonupoBanue wuzoOpakenmii. OrneHka WHOOPMAIMOHHOTO
o0beMa rpadMuecKuX TaHHBIX MPH 33aHHBIX Pa3pelIeHUH U
riyOuHe KoAupoBaHus 1BeTa. L[BeToBbIle MOIEH.
KomupoBanue 3Byka. Onienka nHGOpMaAIMOHHOTO 00beMa
3BYKOBBIX JJaHHBIX MPU 33JJaHHBIX YACTOTE AUCKPETU3ALNU U
Pa3psIHOCTH KOJUPOBAHHUS

2.7

Anrebpa JIOTUKH. [Tonsitue BBICKA3bIBaHUS.
BrickaseiBatenbubie  (opMmbl  (mpenukatel).  KBaHTOpEI
CYLIECTBOBAHUS U BCEOOLHOCTH.

Jlormueckue onepanuu. Ta0muibl UICTHHHOCTH. Jlorndeckue
BopakeHus.  Jlormueckue — ToxkaectBa.  Jlormueckue
olepaluy U onepanuy HaJl MHOKECTBAMHU.

3aKkoHBbI anreOpbl JOrMKU. DKBUBAJIICHTHbBIE ITPe0Opa3oBaHus
JOTUYECKUX  BBIp@XEHUU. Jlormdeckue ypaBHEHUA U
CUCTEMBI YPaBHEHUI.

Jlornueckue byHKIMH. 3aBUCUMOCTh KOJINYECTBA
BO3MOKHBIX ~ JIOTHUECKHMX  (YHKIMHA OT  KOJUYECTBa
apryMeHTOB.

Kanonuyeckue (hOpMbl JJOTHYECKUX BBIPAKEHUN

2.8

CoBepiieHHbIC TU3BIOHKTHBHBIC KOHBIOHKTUBHBIC
HOpMaJIbHbIC ()OPMBI, AITOPUTMBI HX TIOCTPOCHUS TI0
TabJIUIlE UCTHHHOCTH

2.9

Jlornueckue 37€MEHThI B COCTaBe KoMIbroTepa. Tpurrep.
Cymmarop. Muoropaspsinnabeiii cymmatop. [loctpoenue cxem
HA JIOTUYECKHX DJIEMEHTaX MO 3aJaHHOMY JIOTHYECKOMY
BBIPOKECHUIO. 3aMHUCh JIOTUYECKOTO BBIPAYKEHUS 110
JIOTUYECKOU CXEME

2.10

Mogenun u  MoaenupoBanue. llenmu  MonenupoBaHus.
AZIEKBaTHOCTb MOJETH MOJIEIUPYEMOMY OOBEKTY HIIH
npoueccy. PopManuzarys IpUKIaJHbIX 3a/1a4.
[IpencraBneHue pe3ynbTaTOB MOJICIMPOBAHUS B BUJIE,
yA0OHOM Ui BocupusiTus yenoBekoM. ['paduueckoe
MIPEJCTABICHNUE JAHHBIX (CXEMBI, TAOIHUILIbI, TPAQUKH).

2.11

[IpeacraBinenne wLENbIX YHUCEN B MaMsITH KOMIIbIOTEpA.
OrpaHvueHHOCTh JWana3oHa YHCEN TPH OrPaHUYCHUU
KoJimyecTBa pa3psiaoB. llepenosiHeHune pa3psaHON CETKH.
Be33nakoBble W 3HAKOBBIE JaHHBIE. 3HAKOBBIA  OWT.
JIBOMYHBIN TOMOJHUTEIBHBIN KO/ OTPUIIATEIIbHBIX YHCET.
[ToburoBsie Joruueckue onepanuu. Jlornueckui,
apudmernueckuit u nukinyeckuit cipuru. [lludposanue c
MTOMOIIIbI0 TOOUTOBOM onepanuu "uckmoyaroniee MJIN"

2.12

Hpe,[[CTaBJ'IeHI/IC BCIICCTBCHHBIX YHUCCII B ITIaMATH
KOMIIBIOTEPA. 3Haqamaﬂ YaCThb U MOPAOOK YHCa. HI/IaHa?:OH
3HAYEHUH BCIICCTBCHHBIX YHUCCII. Hp06HeMBI XpaHCHUSA
BCIICCTBCHHBIX YHCECJI, CBA3AaHHBIC C OrPaHNYCHUEM
KOJIMYCCTBA pa3psAa0B. Brmmonnenue onepam/lﬁ C
BCIICCTBECHHBIMU YK CJIaMU, HAKOIIJICHHUEC oImuOOK IIpu




BBIYMCIICHUAX

2.13

I'padwr. OcnoBHbIe oHsTHSA. Buas rpadoB. Onucanue
rpadoB C MOMOIIBIO MATPHI] CMEKHOCTH, BECOBBIX MATPHII,
CIIMCKOB CME)KHOCTH. PelieHne anropuTMiuIecKkux 3aad,
CBSI3aHHBIX C aHAIU30M TpadoB (MIOCTPOSHUE ONMTUMAIEHOTO
MyTH MEXIY BepUIMHAMU rpada, onpeaesieHue KOIn4ecTBa
Pa3TUYHBIX MTyTeH MEXKIy BEPIIMHAMEI OPHEHTUPOBAHHOTO
AIMKJIMYECKOTo rpada)

2.14

Hepesbs. bunapHoe aepeso. [lepeBbs moncka. CriocoOsr
ob0xona nepesa. [Ipeacrapnenue apupmMeTnaecKux
BBIpa)XEHUH B BUJE JiepeBa. Mcnons3oBanue rpagoB u
JIEPEBbEB MPHU OMKMCAHUU OOBEKTOB U MPOLIECCOB
OKPY’KaIOILero MUpa

2.15

JIMCKpeTHbIE UTPBI ABYX UTPOKOB C MOJHOM HH(OpMaLKeH.
[Toctpoenue nepesa nepebopa BapuaHTOB, ONUCAHUE
CTpaTeruu Urpbl B Ta0nuyHoM popme. Boiurpeiiiasie u
MIPOUTPHINIHBIC MO3UIINU. BRIMTPHITIIHBIE CTPATETUH

2.16

CpencTBa HCKyCCTBEHHOIO MHTEIUIeKTa. neHTudukanus u
MOMCK M300pakeHUi, pacrio3HaBanue jul. McnonabszoBanue
METOJI0B UCKYCCTBEHHOI'O MHTEIJIEKTa B 00yUaroIINX
cucremax. Mcnonb3oBaHre METO/I0B UCKYCCTBEHHOIO
UHTeJUIeKTa B poOoToTexHHKe. VIHTepHeT Belei.
Heiiponnsie cetn

AJTOpPUTMBI M IPOTPAMMHUPOBAHHE

dopManuzanus NoHATUs alropur™Ma. Mamuna Teropunra
KaK YHUBEpCAJIbHAsl MOJIECIIb BBIYMCICHUN

3.2

O1eHka C0)XKHOCTH BbIYUCIEHUH. BpeMs paboTel u 00beM
HCIOJIb3YEMOM MaMsATH, UX 3aBUCUMOCTb OT pa3Mepa
UCXOJHBIX NaHHBIX. OIleHKa ACUMIITOTHYECKOM CII0KHOCTH
QITOPUTMOB. AJITOPUTMBI TOJTMHOMHUAIBHON CII0KHOCTH.
Ilepebopubie anroput™sl. [IpruMeps! pa3aMuHBIX
QITOPUTMOB PEIICHUs OJHOM 3aJ]aul, KOTOPbIE UMEIOT
Pa3IUYHYIO CIO0XKHOCTh

3.3

Onpenenenre BO3MOXKHBIX PE3yJIbTaTOB paOOTHI
MPOCTEHUIINX aJITOPUTMOB YIPABJIECHUS UCTIOJHUTESMH U
BBIYHUCIIUTENBHBIX aNropuT™MoB. OnipeiesieHue UCXOIHBIX
JAHHBIX, IPH KOTOPBIX aITOPUTM MOKET JaTh TpeOyeMblii
pe3yabTar

3.4

Anroput™bl 00pabOTKM HATypaJbHBIX YHCEN, 3alIUCAHHBIX B
MO3UIMOHHBIX CHCTEMax CYHCIEHUS: pa3OueHue 3amnucu
yuciaa Ha OTAEIbHbIE HHU(PBI, HAXOXKICHHE CYMMBI H
Mpou3BeACHNUd  IUdp,  HAXOXKJIEHHE  MaKCHUMAaJbHOU
(MMHUMAaNIBHOW) LU (PBHI.

[IpencraBnenue ymcna B Buae Habopa MPOCTHIX
COMHOKHUTENEH. ANrOpUTM OBICTPOTO BO3BEICHUS B
creneHs. [1oMck MPOCThIX YKCeN B 3aJaHHOM JTUAMa30He C
MIOMOIIIBIO anropuTMa "pemeto Oparochena”

3.5

MHoropa3psIHbI€ LeJIble YUCa, 3a/1a4d JJTUMHHOU
apu(METUKH

3.6

SA3pik mporpammupoBanusi (Ilackans, Python, Java, C++,
C#). Tunsl f[aHHBIX: LEJNOYMCIEHHBIE, BEIECTBEHHBIE,
CHMBOJIbHEIE, Jornueckue. BerBiaenusa. CaoKHBIE YCIIOBHS.




Huxkiel ¢ ycioBueM. L{UKIIBI 10 IEPEMEHHOM.

OO6paboTka NaHHBIX, XpaHAMUXcs B ¢ainax. TekCcToBble U
nBowuHble (Qainpl. DaiinoBele MepeMeHHbIE ((ailioBbIe
ykazaTtenu). Urenue u3 ¢aina. 3anuck B Qaiir.

Pazbuenue 3aqaun Ha moa3agauu. [lognporpamMmer
(mpouenypsl ¥ pyHKIKK). Mcnonb3oBaHue CTaHAApPTHON
OMOIMOTEKH S3bIKA MPOTPAMMHUPOBAHHUS

3.7

Pexypcus. PexypcuBHbie mpoueaypsl U GyHKIIHH.
Hcnonb30BaHue cTeKa /J1sl OpraHu3aly peKypCUBHBIX
BBI30BOB

3.8

Yucnennsie MeTobl. ToOYHOE U MPHOIMKEHHOE PEIICHHS
3anauyn. YucaeHHoe pelieHre YpaBHEHH ¢ TOMOIIIbIO
noxoopa napamerpa. YnucieHHbIe METO/IbI PEIICHHS
ypaBHEHUI: MeTO] Iepedopa, METO 1 OJIOBUHHOTO JICJICHUS.
[TpubnuxeHHoe BHIUMCIIEHUE JUIMH KPUBBIX. Berunicienue
ionaaen (GUryp ¢ moMoIIbI0 YUCIEHHBIX METOJOB (METOT
PSIMOYTOJIBHUKOB, MEeTOJT Tpanenuii). [Tonck Mmakcumyma
(MuHMMYMa) QYHKIMH OJHON TIepEMEHHOM METO/I0M
MIOJIOBUHHOTO JICTICHHSI

3.9

OO6paboTka CUMBOJIBHBIX TAaHHBIX. BcTpoeHHbIEe QyHKIIMN
SI3bIKA TIPOTPaMMUPOBAHUS 1Sl 00paOOTKH CUMBOJIBHBIX
CTPOK. ANTOpUTMBI 00paOOTKHU CUMBOJIBHBIX CTPOK: MOACYET
KOJIMYECTBA MOSIBIIEHUN CUMBOJIA B CTPOKE, pa3OueHue
CTPOKH Ha CJIOBA MO MPOOETbHBIM CUMBOJIAM, TOUCK
MOJCTPOKH BHYTPH TAHHOM CTPOKH, 3aMEHA HAWJIEHHON
MOACTPOKH Ha JPYTYIO CTPOKY. ['eHepaius Bcex clioB B
HEKOTOPOM ajihaBUTE, YIOBICTBOPSIONINX 3aIaHHBIM
orpannueHusiM. [IpeoOpa3oBaHue yucia B CHMBOJIbHYIO
CTPOKY U 00paTHO

3.10

MaccuBel U IOCIEN0BATENBHOCTH Uncell. Boeruncnenue
0000IIEHHBIX XapaKTEPUCTUK DJIEMEHTOB MacCHUBa WJIH
YHCIIOBOMH MMOCIE10BaTEIbHOCTH (CYMMBI, IPOU3BEICHUS,
cpeaHero apuMeTnyecKkoro, MUHUMaIbHOTO U
MaKCHMAaJIbHOTO 3JIEMEHTOB, KOJINYECTBA HJIIEMEHTOB,
YAOBJIETBOPSAIONINX 33/IaHHOMY YCIIOBUIO). JIMHEIHBIN ouCK
3aJJaHHOTO 3HAYEHMsI B MaccuBe. AJITOPUTMBI PabOTHI €
3JIEMEHTaMHU MaccHBa ¢ OJJHOKPATHBIM IPOCMOTPOM
MaccuBa. CopTupoBka 0JHOMEpHOro Maccusa. [IpocTsie
METO/]Ibl COPTUPOBKH (METOJ My3bIpbKa, METO]I BEIOOpA,
copTUpoBKa BcTaBKamu). COpTUpOBKa CUsiHUEM. bricTpas
coptupoBka maccua (anroput™ QuickSort). JIBondHbIH
MIOMCK B OTCOPTUPOBAHHOM MACCHBE

3.11

JIByMepHbIE MacCUBBI (MaTpPHUILIbI). AJITOPUTMbI 00paObOTKH
JIBYMEPHBIX MaCCHBOB: 3aII0JJHEHUE IBYMEPHOTO YHCIOBOIO
MaccHBa IO 3aJIaHHBIM [TpaBHJIaM, TIOUCK dJIEMEHTA B
JIBYMEPHOM MAacCCHBE, BBIUNCICHHE MaKCUMyMa (MMHUMYMA)
Y CYMMBI 3JIEMEHTOB JIBYMEPHOTO MacCcHBa, IepeCcTaHOBKa
CTPOK M CTOJIOIIOB IBYMEPHOI'O MacCHBa

3.12

CrnoBapu (accoliuaTUBHbIE MAaCCUBBI, 0TOOpaKEHMsT). XOIII-
tabmuupl. [locTpoenue andaBUTHO-4aCTOTHOTO CIOBApPS VIS
3aJJaHHOTO TEeKCTa

3.13

Creku. AHanu3 IIpaBUJIBbHOCTHU CKOOOYHOTO BbLIPpAXKCHU .




Brrancnenue apumMeTn4eckoro BeIpaXeHUs, 3aIIUCAHHOTO B
noctduxcHoi Gopme. Ouepenu. Micnonp3zoBanue ouepean
AJi1 BPEMCHHOI'O XPAaHCHUSA JaHHBIX

3.14

AnroputMmsl Ha rpadax. [TocTpoeHre MUHUMaIBLHOTO
OCTOBHOTO JIepeBa B3BELIEHHOI'O CBA3HOIO
HeopueHTUpoBaHHOTO rpada. KonnuecTBo pa3innuHbIX myTen
MEX/y BEpIIMHAMU OPUEHTUPOBAHHOTO AIMKIMYECKOTO
rpada. Anroputm JedKkcTphI

3.15

epeBbs. Peanusanus nepeBa ¢ TOMOIIBIO CChUIOYHBIX
CTpyKTyp. JABonuHbIe (OuHapHbIe) nepeBbs. [locTpoenue
JiepeBa Ui 3aJaHHOTO apU(PMETUIECKOTO BBIPAKEHHS.
PexypcuBHbIe anroputmel 06xo1a aepesa. Mcnoiab3oBanue
CTEKa M odepeau Juisi 00Xoaa JepeBa

3.16

JluHaMu4ecKoe MporpaMMHUPOBAaHUE KAK METOJl PEILCHUS
3a/1a4 C COXpPaHEHUEM IIPOMEKYTOUHBIX PE3YJIbTAaTOB.
3a1auy, permaemMsple ¢ IOMOIIbIO JUHAMUYECKOTO
[IPOrpaMMHUPOBAHUS: BBIYMCIIEHUE PEKYPCUBHBIX (PYHKIIHM,
IIOJICYET KOJUYECTBA BAPUAHTOB, 33Ja4l ONTHMH3ALNH

3.17

[Tonsitue 06 0OBEKTHO-OPUEHTUPOBAHHOM
nporpammupoBaHui. OObEKTHI 1 Ki1acchl. CBOWCTBA U
MeToAbl 00beKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHATIU3.
Pa3zpaboTka nporpaMM Ha OCHOBE OOBEKTHO-
OPUEHTUPOBAHHOTO MoaAX0aa. NHKancynsmus,
HacJeA0BaHHUE, MOJTUMOPPHU3M

WNudbopmanroHHbIe TEXHOJIOTHH

Ananu3 nanaeix. OCHOBHEIC 3aJja4X aHAIM3a JAHHBIX:
MIPOTHO3UPOBAHUE, KiIacCU(PUKaIIUs, KIIaCTepU3aIHs, aHAIN3
OTKJIOHEHH. [TocnenoBaTenbHOCTh pEIICHHS 3a/1a4 aHAIN3a
JAHHBIX: cOOp MEPBUYHBIX JAHHBIX, OUMCTKA U OLIEHKA
KauecTBa JIaHHbIX, BBIOOP U (UJIM) MTOCTPOEHUE MOIEIH,
npeoOpa3oBaHNe JAHHBIX, BU3YyaIH3aIusl JaHHBIX,
WHTEpIpeTaIys pe3yibpratoB. [Iporpammubie cpeacTsa u
WNuTepHeT-cepBUCHI 17151 00paOOTKHU U MPEACTABICHUS
naHHbIX. bonpiue nanaple. MammaHOe 00yueHue

4.2

AHanu3 JaHHBIX C MOMOILBIO AIEKTPOHHBIX TAOJHII.
Boruncnenue cyMmel, cpeiHero apuMeTnyeckoro,
HauOoJbIIero (HAMMEHBILIEr0) 3HaYEeHUs IMana3oHa.
Boruncnenue ko3 guirienTa Koppesiiuu IByX psiioB
naHHbIX. [TocTpoenue cronbuaThIX, JIMHEHYATHIX U
KpyroBbix auarpamm. Iloctpoenue rpa¢ukoB GyHKINA.
[Ton6op auHMM TpeHa, pelIeHre 3a1a4 IPOTrHO3UPOBAHUSI.
Pemenue 3a1a4 oNTUMU3ALUY C TIOMOIIBIO AIEKTPOHHBIX
Ta0IUI]
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HI/ICerTHSaHI/IH Ipu MaTCMAaTUICCKOM MOJCIUPOBAHUN
HEMPEPBIBHBIX MPOIIECCOB. MoAennpoBaHNe ABUKCHHUS.
MonenupoBaHue ONOJIOTHYECKUX CHCTEM. MareMaTH4ecKue
MOJIETIH B DKOHOMUKE. BeIunciuTensHbie YKCIIEPUMEHTHI ¢
mozensimu. O6paboTKa pe3yIbTaToB IKCIIEpUMEHTa. MeTo
HauMEHBIIHNX KBaApaToB. OIeHKAa YHCIOBBIX MMapaMeTpPOB
MOJICIUPYEMBIX 00BEKTOB M MpoIleccoB. BoccTanoBieHMe
3aBHCHMOCTEH MO pe3yJabTaTaM dKCIIEPUMEHTA

4.4

BepostaocTHEIC MOAean. Metoasl MonTte-Kapio.




Nmurammmonnoe moaenvupoBanue. CHUCTEMBI MACCOBOTO
00CITy)KMBaHUS

4.5

Tabnuunble (pensuuoHHbIe) 0a3pl AaHHBIX. Tabmuma -
MpeACTaBICHUE CBEACHUN 00 OJHOTUITHBIX 0O0BbekTax. [loe,
3anuch. Kimrou tabmnunel. PaboTta ¢ roToBOM 0a30# JaHHBIX.
3anonHenue 0a3pl  AaHHBIX. [lOMCK, COpPTUpPOBKAa W
bunabTpanus JaHHBIX. 3ampockl Ha BBIOOPKY JTaHHBIX.
3anpocsl ¢ mapaMmerpamMu. Beraucisiemsie mosist B 3arpocax.
MHuorotabaudHble 0a3bl JaHHBIX. THITBI CBSI3EH MEKITY
tabaumamu. BEemHui kirod. LlenoctHOoCTh Oa3bl JaHHBIX.
3ampockl K MHOTOTA0IMYHBIM 0a3aM JaHHBIX

4.6

TexcroBsrii porieccop. CpencTBa MOMCKa U aBTO3aMEHBI B
TEKCTOBOM Iporieccope. CTpyKTYpHUpPOBaHHBIE TEKCTOBBIC
nokyMmeHTbl. CHOCKH, ornaBienue. [IpaBuia nuTupoBanus
HCTOYHUKOB U 0(opMIiIeHUs] OMOIHOrpaduuecKux CChUIOK

IIpoBepsiemble Ha
I'MA tpebGoBanus
(ecnu mpeAMET
BBIHOCHUTCS Ha
9K3aMEH)

Kon

[TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM

IPOBEPSEMOTO | pe3yIbTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTeIbHOM
TpeOoBaHUs IPOrpaMMBbI CpeIHEro 00111ero o0pa3oBaHus

1

3HaTh (HIOHUMATBH)

1.1

ITonnMaHne OCHOBHBIX IPUHILIAIIOB YCTPONCTBA U
(YHKIMOHUPOBAHMSI COBPEMEHHBIX CTAI[MOHAPHBIX U
MOOWJIBHBIX KOMITBIOTEPOB; TEHACHLUH pa3BUTHUS
KOMITBIOTEPHBIX TEXHOJIOTUI; BJIaJICHUE HaBBIKAMU
paboThI ¢ ONEPALMOHHBIMUA CUCTEMaMH U OCHOBHBIMU
BUJIaMU IPOTPaMMHOI0 00€eCTIedeHHs ISl peIIeHUs
y4eOHBIX 3aj1a4 10 BhIOpPaHHOU CieluaIn3aluu

1.2

Hanuuue npencrasnenuit o 6a30BbIX NPUHIUIIAX
OpraHu3aiuy U GyHKIMOHUPOBAHUS KOMIIBIOTEPHBIX
ceTen

1.3

IToHnMaHKe OCHOBHBIX IIPUHIUIIOB AUCKPETU3ALUN
pa3IMYHbIX BUJOB MHpOpMALIMH

1.4

[Tonnmanue 6a30BbIX AITOPUTMOB 0OPaOOTKH
YHCIIOBOM U TEKCTOBOW MH(pOpMaInu (3alIUCh YUCEIl B
MO3UIIMOHHOM CUCTEME CUMCIIEHUS, NEIMMOCTh LIETbIX
YrCeN, HaX0XKIEHHE BCEX MPOCTHIX YHCEN B 3aJaHHOM
JMarnasoHe; 00paboTka MHOTOpa3psIHBIX LIEIbIX YHCET;
aHaJIN3 CUMBOJIBHBIX CTPOK U JIPYTHX), AITOPUTMOB
TIOUCKA U COPTUPOBKHU

1.5

3HaHue QPyHKIMOHAIbHbBIE BO3MOXHOCTH
MHCTPYMEHTAJIbHBIX CPEJCTB CPeibl pa3paboTKH

1.6

Brnanenne ocHOBHBIMU CBEICHUSIMU O 0a3ax JaHHBIX,
UX CTPYKTYpE, CPEJICTBAX CO3/IaHUs U pabOThl C HUMU

1.7

IToHrnMaHKe BO3MOKHOCTENW U OTPaHUYECHUI
TEXHOJIOTHI UCKYCCTBEHHOTO MHTEJUIEKTA B PA3JIMYHBIX
007acTsIX; HATMYKe MPEJCTaBIeHU 00 UCTIOIh30BaHUHI
WH(POPMAITMOHHBIX TEXHOJIOTUHA B PA3IMUHBIX
npodeccuoHaNBHBIX chepax

1.8

BJ'Ia)IeHI/Ie TCOPCTHYCCKHM aIlmnapaToM, IO3BOJISIOIINM




OCYILECTBIIATD NPEACTaBICHUE 3aJaHHOIO
HaTYpaJIbHOTO YHCJIa B PA3JIMYHBIX CUCTEMAX
CUHCJICHUS; BBIIIOIHATH IPEOOPa30BaHMUS JIOTUIECKUX
BBIPa)KEHUI, NCII0JIb3Ys 3aKOHBI AJIr€0PbI JIOTHKY;
OTIpeNeNATh KpaTyalimii MyTh BO B3BEILICHHOM rpade
1 KOJINYECTBO ITyTEH MEXly BEpLIMHAMU
OPHEHTHPOBAHHOTO AIIMKINYECKOro rpada

VYMeTs

YMeHue UCTI0b30BaTh KOMIIBIOTEPHO-MAaTEMATUYECKUE
MOJIEJIH JIJIsl aHalu3a 00BEKTOB U MPOLIECCOB:
(bopMyJIUpPOBATh 1IETh MOACIUPOBAHUS, BBITIOTHSATH
aHaJIU3 Pe3ybTaTOB, OJIYYEHHBIX B XO/1€
MOJICJIMPOBAHUS; OLIEHUBATh aJIECKBATHOCTh MOJIEIIN
MOJIETTUPYEMOMY OOBEKTY WJIH MIPOLIECCY;
MPEACTABIISTH PE3YJITATH MOJICTUPOBAHUS B
HaIJISIIHOM BHJIE

2.2

YMmenne kinaccu(upoBaTh OCHOBHBIE 33/1a4H aHAIIN3a
JIAHHBIX (IPOTHO3UPOBaHKE, KiIaccupUKaIus,
KJIACTepU3aIlHs, aHAIU3 OTKJIOHCHUH ); TOHUMATh
MOCJICIOBATEIBHOCTD PEIICHUS 33/1a4u aHAIM3a TaHHbBIX:
cOOp MEePBUYHBIX TAHHBIX, OYMCTKA U OI[CHKA Ka4eCTBA
JTAHHBIX, BBIOOP W (WJIM) TOCTPOEHUE MOJICIIH,
peoOpa3oBaHne JAHHBIX, BU3YAITH3AIHS TaHHBIX,
UHTEpIpETAIUS PE3YIhTATOB
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YMmenue onpenenats HHPOPMaIMOHHBIH 00beM
TEKCTOBBIX, IPa)UUECKUX U 3BYKOBBIX JIaHHBIX IIPU
3aJJaHHBIX MapaMeTpax JAUCKpeTU3aluu. Y MEHHE
OIpEeNeNATh CPEAHIOI CKOPOCTb MEepeJauu J1aHHbIX,
OILICHMBATh U3MEHEHNE BPEMEHH Iepelauu IpU
U3MEHEHUH MH(POPMALMOHHOT0 00beMa JaHHBIX U
XapaKTePUCTHK KaHajla CBI3U
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YMeHue CTpouTh KoJl, 00ecrieunBatoInii HAaMMEHbBIIYIO
BO3MOXKHYIO CPEIHIOI0 JUIMHY COOOIEHHS TPH
M3BECTHOM YacTOTE CUMBOJIOB

2.5

YMeHnune ucnoiib30BaTh NPU PEIICHUH 3a/1a4 CBOMCTBA
MO3ULMOHHOM 3allMCH YUCEJ, AITOPUTMBI IOCTPOEHHUS
3aMMCH YHClia B IO3UITMOHHON CHCTEME CUHNCICHHUS C
3aJJaHHBIM OCHOBAaHUEM U ITOCTPOEHUS YHCIIA 110
CTpOKE, CoAepKalle 3auch 3TOr0 YHCIIA B
MO3UIMOHHOMN CHCTEeME CUMCIICHHS C 3aJaHHBIM
OCHOBaHHEM; YMEHUE BBITIOJIHATh apu(PMETHIESCKUE
OIepalry B O3UIMOHHBIX CUCTEMAX CYUCIICHHUS

2.6

YMeHue CTpouTh JJOTUYECKOE BBIPAXKEHHE B
JM3BIOHKTHBHOW M KOHBIOHKTUBHOW HOPMAaJTbHBIX
dbopMax 1o 3a7aHHON TabIUIle UCTUHHOCTY;
HCCIJIEI0BAaTh 00J1aCTh ICTUHHOCTH BBICKA3bIBAHUS,
COJIEpIKalIEero MepEMEHHBIE; PELLIaTh HECIOKHBIE
JIOTHYECKHE YPABHEHHUSI

2.7

YMeHue periath anropuTMUYECKUe 3a7auu, CBI3aHHbIC
¢ aHanu30M TrpadoB (3a1a4u TOCTPOCHUS
ONTUMAIIFHOTO IMyTH MEXKIY BepIInHAMU Tpada,
OTpeIeNICHNS KOJMYECTBA PA3IMYHBIX MyTEH MEXITY




BCpIIMHAMU OPUCHTUPOBAHHOT'O AlTUKIITMYCCKOI'O

rpaca)

2.8

YMeHue ucnoiab30BaTh A€PEBbs MPU aHAINU3E U
IIOCTPOCHHH KOJOB U JJIs IPEICTaBICHHUS
apu(METHUECKUX BBIPAXKEHUH, TP PELICHUN 33714
IIOMCKA U COPTUPOBKHU; YMEHUE CTPOUTH JIEPEBO UTPBI
110 33/IaHHOMY aJITOPUTMY; pa3padaTbiBaTh U
000CHOBBIBAaTh BHIUTPBHIIIHYIO CTPATEIHIO UIPHI

2.9

YMenue AHAJIIM3UPOBATDH AJITOPUTMBI C UCITIOJIB30BAHUCM
TaGJ’II/IH TPAaCCUPOBKU, OIIPCACIIATH 0e3 UCIOJIb30BaHUs
KOMIIBIOTCPA PE3YJIbTAThI BBIIIOJIHCHUA HECIIOKHBIX
ImporpamMm, BKIIOYAKOIIHUX HUKIIBI, BETBJIICHUA U
oAIporpaMmsal, IMpH 3afaHHbIX UCXOAHBIX JaHHBIX

2.10

YMeHue onpenensaTh CI0KHOCTh H3Yy4aeMbIX B Kypce
0a30BbIX AJITOPUTMOB (CYMMHUPOBAHUE JIEMEHTOB
MaccHBa, COPTUPOBKA MaccHBa, epeOopHbIe
QJITOPUTMBI, JTBOMYHBIN IMOMCK) U IPUBOIUTH IPUMEPDI
HECKOJIBKUX aJITOPUTMOB Pa3HOM CJI0KHOCTH IS
pelIeHUs OJTHOW 3a1a4u

2.11

Brnanenue yHHUBEpCaTbHBIM SI3bIKOM
POrpaMMHUPOBaHUs BeICOKOTO ypoBHs (ITackaib,
Python, Java, C++, C#), npencraBieHusiMu o 6a30BbIX
TUTIAX JAHHBIX M CTPYKTYPAX JAHHBIX; YMCHHE
UCIIOJIB30BaTh OCHOBHBIC YIIPABJISIONINE KOHCTPYKIIHH;
YMEHHE OCYIIECTBIISATh aHATN3 TPEIOKCHHON
IPOTPAMMBI: OIPEACISATh PE3yIbTaThl paOOTHI
MIPOrPaMMBI ITPH 33TAHHBIX UCXOTHBIX JTIAHHBIX;
ONPEACIIATh, IPU KAKUX UCXOAHBIX JAHHBIX BO3MOYKHO
MOJTy9YeHNE YKa3aHHBIX Pe3yJIbTaTOB; BEISBIATH
JaHHBIE, KOTOPBIE MOTYT MPHUBECTH K OIHOKe B paboTe
IPOrPaMMBI; POPMYITUPOBATEH IPEIIOKEHUS TI0
YIYYIIEHUIO TPOrPaMMHOTO KOJa

2.12

YMeHue peann3oBbIBaTh Ha BEBIOPAaHHOM JJIs U3YUYEHHUS
SA3bIKE TPOrPaMMHUPOBAHUS BBICOKOTO YPOBHS
(ITackans, Python, Java, C++, C#) TuIIOBBIE QJITOPUTMBI
00paboTKH YKCen, YUCIOBBIX MOCIEA0BATEIBHOCTEHN U
MacCCHBOB: MPEJCTaBICHNE YUCIa B BUEC Habopa
MIPOCTBIX COMHOXUTENEH; HaX0XKACHNE MAaKCUMAJIbHON
(MMHMMaBHOW) UG PHI HATYPATLHOTO YUCIA,
3alIMCAaHHOTO B CUCTEME CUMCIICHUS C OCHOBAHHEM,
HernpeBbImaronM 10; BerYucienne 0000eHHbBIX
XapaKTEPUCTHUK JIEMEHTOB MacCUBa MM YUCIOBOM
MOCJIEIOBATEILHOCTH (CYMMBI, TIPOU3BEACHUS CPETHETO
apuMEeTUIECKOT0, MUHUMAaJIHLHOTO U MAaKCUMaIbHOTO
2JIEMEHTOB, KOJMYECTBA DJIEMEHTOB,
YAOBIETBOPSIONIUX 3aIaHHOMY YCIIOBHIO); COPTUPOBKY
AJIEMEHTOB MacCHBa; YMEHHUE HCIIOIh30BaTh B
MporpamMmax JIaHHbI€ PA3JIUYHBIX THUIIOB C YYETOM
OTpaHUYEHUI HA TUANa30H UX BO3MOXKHBIX 3HAYCHHI,
MPUMEHSATD MPU PEIICHUHU 3a/1a4 CTPYKTYPhI IaHHBIX
(cicku, caoBapu, CTEKH, OYEPE/IH, T1ePEBbHs);
MPUMEHSTh CTAHAAPTHBIE M COOCTBECHHBIC




MOJIPOTPaMMBI [ 00pa0OTKH YHCIOBBIX TaHHBIX U
CHUMBOJIBHBIX CTPOK; MCII0JIb30BaTh IIPU Pa3padboTKe
nporpamMM OHOIMOTEKH MOIIPOrPaMM; YMEHUE
MCII0JIb30BAaTh CPEJCTBA OTIIAIKH IIPOTPAMM B Cpelie
IIPOrPaMMHUPOBAHMUSI

2.13

YMeHHUE UCTI0JIb30BaTh AIEKTPOHHBIC TAOJHUIIBI IS
aHayu3a, MpeICTaBICHIs 1 00padOTKU TaHHBIX
(BKITFOUYAst BBIOOp ONTUMAIBHOTO PEIICHHUS, TOA00D
JIMHUAYW TPEH/Ia, peIIeHUEe 3a/1a4 IPOTHO3UPOBAHNUA);
YMEHHE UCII0Ih30BaTh Ta0IMYHbIE (PETISIIMOHHBIC)
0a3bl JAaHHBIX U CIPABOYHBIC CHCTEMBI

2.14

YMeHue opraHu3oBbIBaTh JINYHOE HHPOPMAITMOHHOE
IIPOCTPAHCTBO C UCIIOJIB30BAHUEM Pa3IMUHBIX CPEJICTB
U (POBBIX TEXHOJIOTHI; MIOHUMaHUE BO3MOXHOCTEH
U(PPOBBIX CEPBUCOB I'OCYAAPCTBEHHBIX YCIIYT,
1M(POBBIX 00Pa30BATEIBHBIX CEPBUCOB




