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1o HHGOpMATHRE
(10 knacc)

Kog
NPOBEPAEMOTO
pesyIbTaTa

[poBepaeMble NpeIMETHEIE PEIYIETATEL OCBOSHHA OCHOBHOI
00pa30BATENLHOI IPOrpaMMbI cpeaHers obiero obpasoBaHHs

o reme «ludposan rpaMoTHOCTES

Branenne NpEACTa4BNCHHAMHE O POJH Ithl}UpMEiLlHH H CBA3AHHBIX ¢ HeH
MPOLHECCOB B IPHPOJIL, TEXHHKE H o0IecTBe, NOHATHAMH ('EHH{IJUPMHLLH.'-I}}.
HHH[I}UPMHHHUHHHH MPOUECCy, @CHCTEMdR, «KOMIIOHCHTBI CHCTCMbIM:,
HCHCTEMHBIH Zi{l}tllt!l('l'}?, <(IIHILIJUPME1L[MUHI—IH.5I CHCTCME ), WCHCTCMA
YHOpaelcHHAR, BlladcHHE METOAaMH  IMOHCKD HHL}.IUPMHIJ.HH B CCTH
I"IHTE’FI—IE'I'; ¥YMCHHC KPHTHHCCKH OLCHHBATh HHLIJ-UPMH].[HHJ._ INOJIYHEHHYHY
H3 CETH HI—I'I'EPHE'I'

Ymenue XAPAKTCPH30BATE DOBILINE AdaHHBIC, NPHBOAHTE HNPHMCDLI
HCTOMHHEOB HX MONIYHCHHA H HANPABICHHA HCIIOIB30OBAHHA

[MonumaHHe OCHOBHBIX NPHHLHIOB YCTPOilcTBA M (YHKIHOHHPOBAHHA
COBPEMEHHBIX CTALHOHAPHBIX H MODMIBHEIX KOMILKTEPOB; TEHASHLHMI
PA3BHTHA KOMIBIOTEPHEIX TEXHONOIHIL; BnajgeHue Habblkamu paboTsl ©
ONEPALHOHHBIMH  CHCTEMAMH M  OCHOBHBIMH BHIAMH I[IPOIPAMMHOIO
obecniededns  juid pemedds  yueOHeIX  3agay no  BeiOpaHHOI
CHEIHATHALIHH

[}

[MTo reme <(T€UPE'I'I1HEUKHC OCHOBEI HH[IJU}]MH'I'HKM}}

[

[Monumanue OCHOBHEIX [NPHHUHIIOE JHCKPETHIAUHH PAa3/IHYHBIX  BHAOB
HH[IJUPMﬂLlMIi; YMEHHE OLPEACNATh HI—IL}JU].'}MHLLI“}Hthﬁ o0BeM TCKCTOBBIX,
I']TH¢HH€CKHK H  3BYKOBBIX  JJdHHBLIX [IPH  337dHHBIX  [IAPpAMETPAX
JAHCKPETHEA1IHH

[
[}

Yaenue CTPOUTE HEPABHOMCPHBIC KOJbL, JOINYCKAKMIHE OJHO3HAHMHOC
ACKOIHPOBAHHE UUUﬁI.I.lEI—IIiﬁ (Il}]E{IJMI(lJHbIE I(L],.'.Ihl]; HCIMMIB30BATE
Il}]UC'I'BﬁU.IHE KOAbL, KOTODEIC IMOZBOJIAKT UGHHP}-'}KHBH'I']: H HCHPABIATE
OIHOKH IIPH NEPEIade JdHHBIX

-2
Lad

B.'lﬂ,LlEHHE TEOPETHHECKHM  AllIapaToM, [MNOIBOJIHKIIHM  OCYINECTBIATE
NPEACTABICHHE 34JaHHOI) HATYPAIBHOID HHCIA B PA3IHYHBIX CHCTEMAX
CHHCIICHHA

B.’lﬂ,th!HHE TEOPETHHECKHM AlITAPaTOM, IMO3BOJIHHLIIHM BLINTOJIHATH
Il}]EDﬁpriUBHHHH JIOHYECKHX I!-I::IFiF.i.}K"i!HI‘lf'Ji.,I HCINMJIB3YH  SdKOHBI EJJII'EGI.'}I:\I
JIOIHKH

[lo Teme «Mudopmanmnonubie TEXHONOrHIY

3.1

Ymenue CO3IaBdaTk  CTPYKTYPHPOBAHHBIC TCKCTOBBRIC JOKYMCHTBI H
ACMOHCTPAIHOHHBIE  MATCPHAlIBL  C  HCIIWIB3OBAHHCM BO3IMOMKHOCTEH
COBPEMCHHBIX [POrpaAMMHBIX CPEICTE H obnauHbIx CEPBHCOB
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YMeHue Henone3oeatTe TadNMuHBIE (pEeNALMOHHBIE) Oa3kl JAHHEIX, B
YACTHOCTH, COCTABIATL 3AlpOckl B Da3ax JaHHeIX (B TOM  4HCle
BLIMMCI/IAEMBIE 3a1IPOCKL), BBINOIHATE COPTHPOBKY H NOMCK 3anuceil B Dase
JAHHBIX; HAMOIHATE pa3paboTaHHyo Ga1y JaHHBIX

33

YMeHME  HCHONB30BATE  WIEKTPOHHBIE  TaDnMULl  JUIH aHAJIH3A,
npeincraBnedus U oOpaboTkn AaHHBIX (BKIHOYAA BEIMMCIEHME CYMMBIL,
cpeaHero apuipMeTHHecKoro, HauBONbIIEro M HAHMEHLILETD JHAYEHHI,
peLleHHE YPaBHEHHIT)

Kon

npl}BBpH&:Mbl i anemenT COACPHAHHA

Hudposas rpaMoOTHOCTD

1.1

[Mpunumner  padorel  komneiorepa. [lepconaneupii  xomneworep.  Beibop
KOH(HIYPALHH KOMIIBIOTEPA B 3ABHCHMOCTH OT PELIAEMBIX 347144

1.2

OCHOBHEIE TEHJIEHLIHH PA3BHTHA KOMIBHTEPHBIX TEXHOIOMHH. HHPHJIJIEJII:HI:C[E
BBIMTHCIIEHHA. MHUI'UIIPUHECUUPHLIE CHCTEMEI. C}HIEPKUMIII:HJTE’FI:I.
MHHPUKDH'IPUJIIIEP]:I. PUEHJTH'.!H]JDEFIHH]:IE NIPOHIBOACTEL

1.3

Daitnopan cucrema. Ilouck B daiinosoii cuereme. OpraHu3aums XpaHeHHH H
o0pafoTKH  JAHHEIX € HCHOJLIOBAHMEM  HHTEPHET-CEPBHCOE, 0DNa4HBIX
TEXHONOIHIT 1 MOOHIBHBIX YCTPOIHCTE

TEU]'}E’I'M HECKHE OCHOBBI H HI.IJUI.'}M dTHKH

2.1

Hudopmannsa,  naHHele M 3HAHHA.  YHHBEPCAIBHOCTE  JMCKPETHOIO
npeacrasneHns uudopmannu. JsontHoe KoauposaHue

22

PHBHUM&.‘.‘]JH]:IE H HEPABEHOMEPHBIE KOJbL. VYenosue Pano

23

Hoaxoas k& uamependo nHpopmanun., CyuHocTe obweMmuoro (andaeurHoro)
noaxoaa K MiMepeHuo mHopMmaumi, onpeleneHse OMTA € TOYKHM 3pPEHHS
ANEaBMTHONO NIOAX0AA, CBA3L MEKIY pasMepoM aidaeura 0 HHPOPMALMOHHEIM
BECOM CHMBOJIA (B LIPEANOIOKEHHH 0 PABHOBCPOATHOCTH NOABICHUA CHMBOJIOB),
CBA3E MEHULY eIMHUIaMH uiMepenus uudopmanun: dur, OGaiit, Kbaiir, Mbaiir,
[BaiiT. CylIHOCTE COAEPKATENBHOID (BEPOATHOCTHOIO) NOAXOAE K HIMEPEHHIO
HH(OPMALIHY, OnpeienleHHe OUTa ¢ NOZMLMK COAEpKaHu coodLeHns

24

Hudopmannonusie npoueccel. Ilepenasa undopmaunn. Herounuk, npuemunk,
KaHaI CBAIM, CHrHAN, koanposanue. Mekaxenne nndopmaunn npu nepegaqe.
CKOpOCTE Nepejaul JaHHBIX 10 KaHany ceazd. Xpadenue Hupopmauun, odsem
IAMATH

2.5

Cucremel. KoMnoHeHTsl cHCeTeMBl B MX B3auMojeiicTBie. CHCTeMBl YIPABISHHS.
Ynpaenenne kak HHopMannoHHelii npouece. OBparnas cBaib

2.6

CHeTeMbl  CHMCIIEHHA. pﬂ'.‘lBEpH}"'l'Eifnl ANHCE  HENLIX. H ,.'_IPUGHBIK HHCEID B
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NOSHUHOHHBIX CHCTEMaX cducheHHs. CBOHCTBA NOZHUHOHHON 3AIMCH 4HCIAS
KMWIHYECTBO ].[qu.lp B 3AlHCH, IPH3HAK JCIIHMOCTH HHCIIE Hd OCHOBAHHE CHOTCMEI
CHHCIICHHA. ."'-'UII'UPH'I'M NEpeBOaa Nenoroe YHCd Hi P-uunoil cucreMsl cuHcieHns
B JACCHTHYHY K. AJII'U].]HTM nepesoia koHeuHoH P-wunoi ,'_Ipuﬁu B JQCCHATHYHY D).
;"—"L.III'U]JHTM NEPEBOIa MMENOro 4HCId HI .LI,E{JR'I'H'-IHDH CHCTEMBl CUMCIeHHA B P-
HYHY K. ;:LBUH'-IHH.H._ BOCBMEPHHYHAA H IISCTHAAUATEPHYHAA CHCTEMbBlL CHHC/ICHHA,
nepesod  HHCCH MEHLyY STHMH CHOTCMaMH. A]]HLIJM&:'I'H‘-IEL‘KHE QnepanH B
MOZHUHOHHBIX CHCTEMAX CHHCIICHHA

2.7

an,JC']'ElBJIEI—IHE LENLIX H BCINECTECHHBIX HHCEM B IIdMATH KOMITLHYTEPA

28

Koauposanue rexeros. Koguposka ASCIL Onnobaiitueie koguposkn. Crannapr

UNICODE. Koauposka UTF-8. Onpenenenne mudopmannoHuoro  obbema
TEKCTOBRIX COODIEHH

29

Koauposanne wzodpaxenuii. Ouenka HHHOPMALKOHHOIO 00BEMA PACTPOBOIO
rpauueckoro  W300paKEeHHA UPH 3AJAHHOM  paspelleHun  u o riayOuue
koauposanus usera. Koauposanme ssyka. Ouenka uudopmannonsoro obbema
3BYKOBBIX JIAHHBIX IIPH 33JAHHBIX 4ACTOTE JUCKPETH3ALMH M PajpAdHOCTH
KOAUPOBAHHA

2.10

Anredpa noruky. Brickassisanua. Jlorudeckue onepauny. TabaMiel HCTHHHOCTH
JOTHYECKHX  OHNePalHil  «IMIBIOHKLUHAY,  “KOHBIOHKLHAY,  «HHBEPCHA»,
WHMIUTHKALHA»,  «IKBHBaneHuna». Jlornueckue BeipameHus.  Breluumcnenne
JIOrHYECKOro 3HAYEHHS COCTABHOIO BRICKAIBIBAHMA [IPH M3IBECTHLIX 3HAMEHHIX
BXOJAIIHX B HEro HIEMEHTAPHEIX BeickadbiBanuii. Tabmuuel wcruHHOCTH
JNOrHYecKHX BelpaxeHnil. JIorHyeckue onepauun 1 ONEPalHy HaJl MHOKECTBAMH,
[Mpumepsl  3aKOHOB  airedpel  NOrHKH.  JHBHUBANCHTHRIE npeodpasoBaHHs
norndeckux  Beipasednil. Jlormveckmne dyukumn. [loctpoenme norumueckoro
BepadeHns ¢ ganHHoil  tabumuein  werunHoctn.  Jlormdeckme  anieMeHTh
xomneiorepa. Tpurrep. Cymmarop. [locrpoenne cxembl Ha norgueckux
HIEMEHTAX 110 JIOTHYECKOMY BhIPAKEHHI. 3alliCh JIOIHYeCKOr0 BRIPLKEHNS 110
JNIOrHYecKoil cxeme

HudopmanoHHEe TEXHOIOIHH

3l

Tekcroseii  npoueccop.  Penakruposanne u  dopmatuposanne. [Iposepra
optorpadgmu 1 rpammaruxn. Cpeicrea NOHCKa M ABTO3IMEHBI B TEKCTOBOM
npoueccope. Henonszopanme  cruneil.  CrpykrypHpoBaHHEIE — TEKCTOBBIE
JokymenTel. CHOCKM, ornapnenue. OOnaunele cepeucel. Konnexkrupnas pabora ¢
JokyMeHTOM. MHCTPYMEHTEI PELEH3MPOBAHHA B TEKCTOBBIX IIPOLLECCOPAX.
Jenoras nepenucka.  Pedepar. [Ipasnna  uMTHpoBaHMA HMCTOMHUKOB M
ohopmuenna Gudbnuorpaduyeckux cobuor, OopMIEHHE CHHCKA TNTEPATYPhI

l‘lp:mepﬂemme 'l'pEﬁUEFlHIiH K pesyilbTaTaM OCBOCHHA OCHOBHOH UGFEI]UEEJ.'I'EJI]:HUI\;I NparpamMmMbl

(11 knacc)

Kog
NPOBEPAEMOTO 00pa3oBATENILHON IPOrPAMMBI CPEaHEro 0bLero odpasoBaHHA
pesyiIbTaTa

HPUBE}THEMHE NpEIMETHRIE PESYIIETATR GCBOCHHA OCHOBHOMH
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o reme «udposan rpaMoTHOCTES

1.1

Hanuume npeacraeineHnii 0 KOMOBHTEPHBIX CeTHX W HX POIH B
coBpeMeHHOM  Mupe; 00 ofwmMx  npuHuMnax  paspaboTEM M
Y HEUMOHHPOBAHNA HHTEPHET-IPHIOAKCHIEH

YMeHME OpPraHH30BBIBATE JIHMHOE MHPOPMALMOHHOE IPOCTPAHCTBO ¢
HCHMONBL3OBAHHEM  PA3IHYHBIX  CPeACTB  UMQPOBRIX  TEXHOIOIHIL;
NOHMMAHHE BOZMOKHOCTEH UM(PPOBBIX CEPBHCOB MOCYIAPCTBEHHBIN YCIYT,
unpoBeix  00pAIOBATE/NBHLIX CEPBHCOB; NOHHMAHME BOIMOKHOCTEH M
OrpaHHYEHHIT TEXHONOIHIH MCKYCCTBEHHOIO HHTEIUIEKTA B PatIHYHBIX
0dnacTaX; HAIHYKE peacTaBleHnil 00 HeNoNB30BAHHH HHPOPMALIHOHHBIX
TEXHOIOIHI B PA3IHHHEIX DpodeccHOHANRHELX cepax

(]

[MTo reme <(T€UPE'I'I1HEUKHC OCHOBEI HH[IJU}]MH'I'HKM}}

]
—

B.'lﬂLlEHHE TCOPCTHHCCKHM  dlllnapaToM,  IIO3BOJIAHMIIAM - OHPCACIATD
I{pﬂ'l"{ﬂﬁLL[HfI IyTk BO BIBCUICHHOM IT]H[IJE H KOJIHYECTBO ll}"'l'tfﬁ MEAHIY
BEPITHHAMH OPHEHTHPOBAHHOIO dHKIHYECKOrd I']Td(.l}.’-l

[To Treme <(AII1'UPII'I'MI:-I H NpOrpaMMHDPOBAHHC

3.1

VMeHHe 4HTATE M [OHHMATE [POrPAMMEL, PealM3yIOLIHE HECIOKHBIE
ANrOPHTMBL 0OPalOTKH HMCIOBLIN M TEKCTOBBIX JIAHHBIX (B TOM 4MCIE
MACCHBOB M CHMBOJIBHEIX CTPOK) Ha BeIDPAHHOM JUIA  M3YHEHHA
YHHBEPCAJIBHOM #A3bIKE NPOIPAMMHPOBAHNHA BeICOKOI0 yposHa ([lackans,
Python, Java, C++, C#); yMeHHe aHANHIMPOBATE WIFOPHTMBL
HCTIONBI0BAHMEM TabIML TPACCUPOBKY; onpeaenirs 0e3 MCnolb30BaHMs
KOMIBIOTEPA  PEIYIBTATEL  BLIUIOJIHEHHS  HECHOMHBIX  [POIPaMM,
BEIHMAIINY UHEIB, BETBICHHA M [OOINPOrPAMMEL, IIPH  34JIAHHBIX
HCXO/IHBIX JAHHEIX

Yueuue Ml]'}lH[IJHI.lHIHJBH'I'b FOTOBEIE NPpOIPpdMMBl 014 PEIHEHHA HOBBIX
Jadd4, HCIUIB30BATE HX B CBOHX HPOrpdMMdX B K4HECTBE IOAIPOrpaMM
(npoueayp, dyHKLmii)

i3

YMeHHe peanuioBaTh ITANLL PELISHHA 3444 HA KOMIBIOTEPE; YMEHME
PEAIHI0BEIBATE HA BIOPAHHOM JUIA M3Y4eHHA H3BIKE NPOIPAMMHPOBAHIA
eeicokoro ypoess ([lackans, Python, Java, C++, C#) tunossle aaroputmel
oDpaloTkl  4Meen, YHCIOBEIX  [OCNEAOBATENBHOCTEH M MACCHBOB!
NpeiCTABIEHMe HMcjia B Buie Habopa NPOCTBIX  COMHOMKHTENENL;
HAXOMIEHHE MAKCHMMANLHOH  (MHHHMANBHOH) UHQPBL  HATYPAILHOIO
YHCIIA, 3ANHCAHHOIO B CHCTEME CYHCIEHHA ¢ OCHOBAHHMEM, He
npessimaony 10; Beraucnenue o000UIEHHBIX XaPAKTEPHCTHE 2JEMEHTOR
MACCHBA WIH HHCIOBOH NMOCHSA0BATENBHOCTH (CYMMBL, [POH3BECHHS
CpeaHero  apu(MeTHHecKoro,  MUHHMAIBHOIO M MAKCHMAIBHOIO
IEMEHTOB, KOIMYECTBA IEMEHTOB, YIAOBICTBOPAKIIMX  3aIaHHOMY
YCIOBHIY); COPTHPOBKY 3IEMEHTOB MACCHEA

[Mo reme <(HH{IJUPME1L[HUHHHE TEXHOITOUHM ¥

4.1

YMeHHe  HCHOIB30BaTh KOMIBHITCPHO-MATEMATHHCOCKHE  MOOCIH A7
AHAIH3a ODBEKTOB H NpOUeCCOB: ILIJU]'}MYIIHPUBH'I'E Heib MOOCITHPOBAHHA,
BhITOJIHATE dHANHI pPE3yibTATOBR, IMIVHEHHBIX B XOAE MOJCITHPOBAHHA,
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QUEHHBATE dJCKBATHOCTE  MOJACIH  MOACIHPYCMOMY Ulﬁ'hﬁl('l'}" HIIH
NpoUneccy. NpeicTaBlaATh PE3yYIbTATh MOACIHPOBAHHA B HANTTAIHOM BHIC

Iposepaemele aneMenTsl cogepaanui (11 knace)

Kon

H}]DEEPHEMI:II:J! MEMEHT COOCPHAHHA

[udposas rpaMoTHOCTE

1.1

[IpMHLMIE NOCTPOSHHA H ANNAPATHBEIE KOMIOHEHTBl KOMIBIOTEPHBIX CeTel.
Cerepnte nporokonsl. Cers Hurepuer. Anpecauna s cern Hurepner. Cucrema
JOMEHHBIX UMEH

THUPE'I'H HECKHE OCHOBRI HH [IJD]JMH'I'II KH

22

Ipaer. OcHosuele nousTus. Buasl rpados. Pemenne anropurMuueckux 3aaau,
CBAZAHHBIX € aHanuioM rpador (NOCTPOSHHE ONTUMAIBHOTO IYTH MERILY
BepluHHAMH  rpada, OnpeieneHHe KOIHYECTBA PAs/IMYHBIX  NyTed  Memay
BEPLIHHAMH OPHEHTHPOBAHHOIO ALHKIHYECKOrO rpada)

23

Hepeses. bunapnoe aepeso. JlMckperHble UIpel JABYX HIPOKOB ¢ IOIHOMH
uudopmanuei. [ocrpoenne nepesa nepebopa BAPHAHTOB, OINHCAHME CTPATEIHH
HIphI B TabauuHoH dopme. BriurpelHbe cTpaTeram.,

Henonssopanne rpadioB 1 JepeBbeB [IPH ONHCAHHH ODBEKTOB M HPOLECCOB
OKPYKAKLIET0 MHPa

MII'UPM'I'MI:I H NporpaMMHpOBAHHC

3.1

OIIFE,JEIIEHHE BOSMOMHBIN  PEIYIETATOB pHGU'I'bl IIPUC'I'EI:J".IJHK ANrOpPHTMOB
YHPABICHHA HCIMMIHHTCIAMH H BLIMHCIHTE/AIbHBIX QIIOPHTMOB. OII].'}E,JEIIEHHB
HUXOAHBIX JAHHBIX, IIPH KOTOPLIX dJIFOPHTM MOMET 14Th 'IT)EG}'EM]:IE Pe3yIbTAT

32

JTanbl pelleHns 3a1a4 Ha komneiorepe. 3wk nporpammuposanua ([Tackans,
Python, Java, C++, C#). OcHOBHBEIE KOHCTPYKLMH A3BIKA NPOIPAMMHPOBAHMNI.
Tunel gaHHBIX: HENOYMCIEHHBIE, BELIECTBEHHLIEC, CHMBOJIBHBIE, JOIHYECKHE.
Berenenns. Cocrasusie yenosus. Huknet ¢ yenosuem. Huwisl no nepemeHHoi.
Henonszosanne tabiui TpaccHpoBKH

33

PaspaboTka M nporpaMMHas pealu3alia AITOPHTMOB PELISHHA THIOBRIX 3a/a4
HazoBoro ypoeua. [lpuMeps! 3aga4: anroprMsl 00padoTkl KoHeuHOI YHCI0BOI
NOCHENOBATENBHOCTH  (BRIMHCIEHHE  CYMM,  NpOH3BeldeHMil, KonMdecTsa
WIEMEHTOB ¢ 33JaHHBIMH CBOHCTBAMM), WITOPHTMBI AHAIHIA 3AIIMCH YHCEN B
MOIHUHOHHOH CHCTEME CHMCIIEHMS, QINOPHTMbBL PELIeHHA 3334  MeToI0M
nepebopa (noxck HaudonbEro oODLWIEro JSNHTENA JABYX HATYPANBHBIX HHCEL
NPOBEPKA 4HC/IA HA HPOCTOTY)

34

Obpaforka  cMMBONBHEIX  JaHHEIX.  Berpoennsie  diyHkumn  a3eika
MPOrPaMMHPOBAHNA 118 00padOTKH CHMBOJIBHBIX CTPOK

Tabnuuuele BeTHYHHEI [MH{JCHEI:\I:I. AJII'UPM'I'MI:\I pHF}UTI:\I C eMCEHTAMM MACCHBA C
OJHOKPATHRIM  IIPOCMOTROM  MACCHBAD  CYMMHPOBAHHE 2WIEMEHTOB MACCHBA,
noacHeT  KOMHYeCTBd {{J}’M.\'lbl) MIEMEHTOB  MaCCHBA,  YAOBICTBOPAKMLIHX
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JAIAHHOMY YCIOBHIK), HAXOAACHHEe HanGolbliero (HAMMEHBLIEIO) 3HAMEHMSA
EMEHTOB  MACCHBA, HAXOMKICHHE BTOPOIO 10 BEIH4YMHEe Haudoabuero
(HAMMEHBIIErD)  3HAYEHMA, JHHEHHBIH NOMCK  JMEMeHTa, NepecTaHOBKA
WIEMEHTOB MACCHEA B 0DPATHOM HOPAIKE.

CoprapoBra ogHoMepHoro maccusa. [lpocTeie METONBI COPTHPOBKH (HANPHMED,
METO IIY3bIPbKd, METO1 BeIDOpA, coprHpoBka BeTaBkaMu ). Ilonnporpammst

Hu [IJUPMHL[HUH HBIC TEXHOIOIHH

4.1

Ananus  nasdbix. OCHOBHBIE 3aJa4M  aHANM3a  JIAHHBIX: INPOrHo3sHpoBaHHe,
K:lﬂCCMLinKFl]_[HH., ENacTEPU3alHa, dHAINS otnodenni. TlocaenosarensHocTs
PEIIEHHA 34044 dHATH3d JTdHHBIX] UEU]J HEPBHYHBIX JdHHBIX, OHHCTED H OLEHKA
Ka4deCTBd JIdHHBIX, BI:-IGD]J H I:IUIH} NMOCTPOCHHE  MOJIEIH, IIPEUG].THEUBHHHE
HAdHHBIX, BH3YATHIALNA JaHHBIX, HHTCPHPCTALHA PE3Y/IbTATOB

42

AHanuz: JAHHBIX C [HOMOLLLH MEKTPOHHBIX Tabnuiu. Beluncnenue CYMMBL,
CpeaHera H}]H[I}ME'I'H'—IECKUI’U.. HauDOIBIIErD M HAMMEHBIIETD  3HAYEHHH
AHAIA30HA

4.3

KUMII]:-I-LTI'&S]JHU—MH'I'EMH'I'H‘-I&.‘:{JIEHE MOASIIH. ransl KOMITBEHITEPHO-
MATEMATHHECKOID MOACIHPOBAHHAD INOCTAHOBREA 3d144H, ]I}El'_{].]ﬂﬁﬂ'l'l(ﬂ MOIEIIH,
TECTHPOBAHHE  MOCIH, KUMIIbIﬂ'I'EprIﬁ IRCIIEPHMEHT, dHAIHI PedyllbTaToB
MOACIHPOBAHHA

YueneHHoe pellieHHe YPABHEHHI ¢ NOMOLLLIO noadopa napaMeTpa

Tabnnuneie (pensuuonteie) dasw ganuwx. Tabnuua - npeicrabienne ceeleHHi
00 oaHoTHNHEIX oOkexrax. [Mone, 3anucee. Kmou tabmmuer. Pabora ¢ rotoeoi
Oazoii nanueix. 3anondenne Oaswl nandbix. [louwck, coprupoBka W (pUILTpaLns
sanueeil.  3anpocel  Ha  BEIDOPKY  JIAHHBIX.  34anpockl € NAPAMETPAMH.
Brrumensemelie o4 B 3ampocax.

Muororabnnuselie O0asel ganueix. Tunel ceasel Memty tabnuuamu. 3anpocel K
MHOrOTA0IMYHEIM DaiaM JaHHEIX

[Tposepaemele Ha EI'D no undopmarnke pedosanus
K Pe3ylILTATAM OCBOSHHA OCHOBHOH 00pazoBaTensHOH NporpaMmMel
cpensero obuero 0dpaloBaHus

Kog

]'[puaepﬂemue TPEGUBHHHH K NPEAMETHBIM PE3YIILTATAM OCBOCHHA

NPOBEPAEMOro | OCHOBHOH 00paoBaTensHON NporpaMMsel cpeatero obuero o0pazoBaHHs
TpedoBaH

1.

3HaTh (IOHHMATB)

1.1

[MonumaHue OCHOBHBIX NPHHLMIOB YCTPOilcTBA M ()YHKIHOHHPOBAHHA
COBPEMEHHBIX CTALMOHAPHEIX H MODHIIBHEIX KOMIBHTEPOB; TEHAEHLNI
PA3BHTHA KOMNBIOTEPHBIX TeXHONOIHIL; BnajgeHue Haeblkamu paboTel ©
ONEPALMOHHBIMH  CHCTEMAMH M OCHOBHBIMH  BHIAMH IIPOIPAMMHOIO
ofecnieuyenns  anR pewenda  yueDHRIX  zagad 0o BeIOpaHHOI
CHEHATH3ALHH

Hanuuue IIPE..'IC'I“HEIIEHHH 0 DazoBwIX [NPHHUHITEAX  OPraHH34alHe H
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[IJ}’HI(L[HU HHPOBAHHA KOMIBHTCPHBIN C eTei

1.3 [Nonumanue OCHOBHEIX NPHHUMIOR JMCKPETHIALMH PATIMYHEIX BHIOB
uHpopManmH

1.4 [Monumanne OazoBeix anropurmos obpaboTku 4HCNOBOH M TeKCTOBOI
uHpopMauuy  (JANNCE  MHCEN B NOZHLUOHHOH CHCTEME  CUHCIIEHMA,
JSIUMOCTE LEIBIX YHCeN; HAXOMIEHHE BCEX MPOCTRIX HHCEN B 33JaHHOM
auanazode;  o0paboTka  MHOTOPA3PHAHBIX  LENBIX  HMCEN;  AHAIH3
CHMBOJIBHBIX CTPOK H APYIHX), AIFOPHTMOB IIOMCKA H COPTHPOBKH

1.5 Juanne QYHKUHOHANBHBIE BOIMOMHOCTH HHCTPYMEHTANBHBIX CPEICTB
cpeabl paspaboTKH

1.6 Brajenue OCHOBHBIMM CBEJIEHHAMM O 0d3aX JdHHBIX, HX CTPYKTYpE,
CPEACTBAX CO3MaHHA W padoThl ¢ HUMH

1.7 [Monumanne BOIMOMKHOCTE M OrpaHHYEHME TEXHONOIHI HCKYCCTBEHHOIO
MHTE/UIEKTa B pamIMuHBIX  O0UIACTHX, HallMdHe npejcTasileHuii o
HCTOB30OBAHHH HHPOPMALHOHHLIX  TEXHOIOIHH B pasiM4HBIX

npodeccHoHANEHEK cihepax

1.8 Bnaneuue TEOPETHHECKHM  dlllIapaToM, NO3IBMWIAKIIIHM  OCYLIICCTBIATE
NPEACTABICHHE 3aJaHHON HATYPAIBHOID HHCIA B PA3IHYHBIX CHCTEMAX
CHHCIICHHA, BhbINIOJIHATL IIFEUGPHHUBHHHH JOrHYECKHX EHPHH{EHHI\:I.
HCIIM]IBIYA 3dKOHLEI EL'lI'f:TE;pr JOUHEH; OIPEACIATE KpEi'I"‘-IEiFiI.IJHﬁ I¥TE BO
BIBCIICHHOM I'}]ﬂ(.l}t‘ H KOMHYECTBO II}'TEﬁ MER Y BEPIITHHAMH
OPHEHTHPOBAHHOI'D ALTHKIIHHYECKOrD l'pﬂ(.l.}ii

[

Ymers

[

YMenue HCnoae30BaTh EOMIBHITEPHO-MATEMATHYECKHE  MOOEIH 714
AHAIH3a ODBEKTOB H NpOUeCCOB: ILIJU]'}M}’IIHPUBH'I'I: Heib MOOCITHPOBAHHA,
BRINNOJIHATE dHAIHI PEsyIbTATOB, IMOJIYHCHHBIX B XOIAC MOJOCITHPOBAHHAL
OUCHHBATE  AJEKBATHOCTE  MOJENH  MOJACIHPYEMOMY  OOBCKTY  HIIH
NpoUneccy. NpeJcTABIATE PEIYVIILTATE MOACIHPOBAHHA B HANTIAIHOM BHIC

[
]

Ymenue knaccHHUMPOBATE  OCHOBHBIE  3ald4M  AHANHIA  IAHHBIX
(IporLo3HpoBaHKE, KnaccHpHKalns, KNacTepH3IaLmns, aHAIN3
OTKIOHEHHH ), NOHHMATE HOCHENOBATENRHOCTE PELISHHA 33744 aHAll3a
JAHHBIX: cOOp HEPBHYMHEIX JIAHHBIX, OMMCTKD M OLEHKA KA4eCTBd JAHHBIX,
Belbop H  (MIH) [HOCTPOEHHE MOAeNH, npeodPa’loBAHME  dHHBLX,
BH3YAIM3ALMA JAHHBIX, HHTEPIPETALHA PE3yIbTATOR

[
Lad

Ymenue onpetenaTs HEQOPMALMOHHELT 00BEM TEKCTOBEIX, IpaiHuecKkux
H 3BYKOBBIX JAHHBIX IPH 3aaHHBIX [IAPAMETPAX IMCKPETH3ALNH. YMEHHE
ONpeleNaTh  CPEAHIOK  CKOPOCTE  NEPeIdqH  JAHHBIX, OLCHHBATB
HIMEHEHHME BPEMEHH MNEPEIadH NPH  H3MEHEHHH MH(OPMALHOHHOIO
00beMa JTAHHBIX H XAPAKTEPHCTHK KAHAIA CBAIH

2.4 YMeHue CTPOMTE KO, ODECNeuHBAKIIMH HAHMEHBUIYH) BOIMOMKHYH)
CPEIHIOW JUIHHY COODIEHHA [IPH H3BECTHOH HACTOTE CHMBOJIOB

2.5 YMeHME HCNONB3OBATE MNPH PELISHHH 3844 CBOHCTBA NMO3HLUHOHHOI
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JAIIMCH 4HCEN, alllOpHTMbL MOCTPOCHHA 3dllHCH 4HCIIA B HOHUHOHHO
CHCTEME CHHCICHHA € 3d1dHHBIM OCHOBAHHCM H INOCTPOCHHA HHCIA 110
CTPOKE, CU,H,EP}KHLLLEﬁ JANMCh ATONO 4MCIA B NO3SHLUHOHHOH CHeTeMme
CHHCIICHHA C 3a0aHHEIM OCHOBAHHEM YMCHHE BEIITOJIHATE
Fl].']-HqJME‘TH'—IEUHIlE OIEPALHH B NMOIHUHOHHBIX CHCTEMAX CHHCIICHHA

I!\J
=

YMmeHue CTPOMTh JIOIHMECKOE BbIpakeHHE B JHIBHHKTHBHOH M
KOHBIOHKTHBHOH — HOpMalbHBEIX  (hOpMax 1o 3anaHHoil  tabixue
HCTHHHOCTH,  MCCHEA0BATL  O0JACTE  MCTHHHOCTH  BBICKASLIBAHHA,
COAEPIKALLErO [EPEMEHHEBIE; PEILATE HECIKHBIE IOTHYECKHE YPABHEHHA

R
e |

YMeHMe PellaTe ANMOPHTMMHECKHME 3aJa4d, CBA3AHHBIE © AHATHIOM
rpathoB (3a144M NOCTPOCHHA ONTMMAIBHOIO NYTH MEKIY BEpLIMHAMH
rpaha, ONpeJeneHHA KONHYECTEA PAMIMYHBIX DYTCH MEHIY BEpLIMHAMH
OPHEHTHPOBAHHOTO ALUHKIHYECKOro rpada)

[
]

YMeHue HCnone30BATE ACPEBLA 1IPH dHAIHIC B INOCTPOCHHH KOJ0B H 114
NpEACTABICHHA H}]HLIJME'I'H'—IEL‘KHK I3-I::I[‘.|'F.i.]'l‘C&3HI’IJZ:Jl.,I IIpH  PELUEHHH 3044
IIOHCKA H COPTHPOBKH, YMCHHC CTPOHTE OCPCBO HIPbLL N0 3adaHHOMY
AIrOpPHTM Y, pﬂ'jpiiﬁu'l'blEFlTb H 0DOCHOBBLIBATH BLIHIPBINHYKY CTPATENHHD
HI'PbI

|1
O

Ymenue dHATTHIHPOBATE  d@ArOpHTMBL - © HCIMOJIB3OBAHHCM 'l'Eiﬁ.'lHLI
TPpACCHPOBKH, OIPCACIIATD 0e3 HCIONb30BAHHA KOMHIBHTCPA PelyIIbTAaThI
BBITOIHEHHA HECIOMHBIX [IPOIPAMM, BEIHMAKMINX HHKBL, BETBICHHA H
NOANPOrpaMMbl, NPH 34J4HHBIX HCXOOHBIX TdHHBIX

b
=

Yaenue OHPENEIATE CINOWHOCTh H3VHACMbBIX B Kyple Oa30BRIX
AINOpPHTMOR ({J}’MMH]’}UBHHME AEMEHTOB MACCHEA, COPTHPOBKA MACCHBA,
II&:}]EGUPHLIE dAINrOPHTMEL, ,ﬂ,BUIi'—IHb\Iﬁ IIUHCI{} H IIPHBOAMTE TNPHMERLI
HECKOMIBEHX JIMNPHTMOB ].'}FIEHUIL"I CINAHOCTH [IJIA PeLIEHHA U}J.HUIL:I Ja0a4H

[
—
—

Baanenne yHHBEPCANLHBIM  S3BIKOM  HPOIPAMMHPOBAHHA — BBICOKOI'O
ypoeus ([Tackane, Python, Java, C++, C#), npeacrasieHusMu 0 0a30BbIX
THIAX JIAHHBIX M CTPYKTYPax JAHHEIX, YMEHHE HCHOIB30BATE OCHOBHEIE
YHPABIAKLIHE KOHCTPYKLIHH; YMEHHE OCYILECTBIATh AHAJIHA
NPEUIOKEHHOH IPOrpaMMEL OHPEIEIATE Pe3yapTaTl paboThl IPOrPAMMEL
IPH 33/AHHBIX HCXO[HLIX [AHHBIX; ONPEIEIAThb, IPH KAKHX HCXOJHBIX
JAHHBIX BOIMOKHO [IOIYHEHHE YKA3AHHBIX PE3YIbTATOB, BhIABIATE
JAHHBIE, KOTOpBIE MOIYT npuBectH K owubke B pafore nporpamms;
hoOpPMYIHPOBATE NPEIOKEHHA 110 YIVUILISHHIO IPOIPAMMHOIO KOJIA

o]
—
(o8]

YMeHHe peanHiOBBIBATE Ha  BRIOPAHHOM [ W3YMEHHH  S3bIKe
NPOrpaMMHPOBaHHA Beicokoro yposus ([lackane, Python, Java, C++, C#)
THIIOBBIE AIFOPHTMBL 0OPAbOTKH YHCEN, YHCIOBEIX NOCeA0BaTeLHOCTE
M MACCHBOB! NPEICTABICHHE 4MCna B Buiae Habopa  LpOCTHIX
COMHOMHTENEH; HAXOMIACHHE MAKCHMANBHOH (MHHHMANEHON) undiphl
HATYPAILHOIO YHCIA, 3ANHCAHHOIO B CHCTEME CHUCICHHSA ¢ OCHOBAHHEM,
HenpeseimatomuM - 10;  BerdueneHde  0000IIEHHBIX  XaPAKTEPHCTHE
JIEMEHTOB  MACCHBA WM YHCIOBOH  IIOCHEIOBATEIBHOCTH  (CYMMBI,
NPOH3IBEICHHS  CPeAHero  apu()MeTHHECKOro,  MHHHMAILHOIO M
MAKCHMAIBHOIO MIEMEHTOB, KOIHHECTEA JIEMEHTOB, YAOBICTEOPAKLLNX
JAIAHHOMY — YCIOBHIO), COPTHPOBKY 9JIEMEHTOB MACCHBA; VMEHHe
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HCIMIMIB30BATE B IIpOrpaMMax  JaHHBC PASIHYHBIX  THIIOB ©  YHCETOM
UI'}]ﬂHH'—IEHHﬁ HA JHANAZOH HX BOIMOMHBIX 3HAYEHMH, NpHMCHATE ITPH
PELIEHHH 33144 CTPYKTYPhI JTAHHBIX {{JIIHL‘KH., CHNOBAPH, CTEKH, OMEPEIH,
,JE’FEBI:H]; NPHMEHATE CTAHAAPTHBLIE H coOCTEEHHEIE noanporpaMMel 1718
UG].'}EIGU'I'KH HHCIIOBBIX JdHHBIX H CHMBOUIBHBIX CTPOK] HCIUIB3OBATE IIPH
pFl'jpEiﬁU'l'KE nmporpams oubnuoTEKH noanporpaMM; ¥MeHHE HCIIMWIB3I0BATE
CPCACTEA OTIAAKH NpOrpdaMM B cpelic NporpaMMHpOBdHHA

[

YMeHME  MCHONB30BATE  WIGKTPOHHBIE  TaDOMULL  JUIH AHAJIH3A,
npejscraBnedus M oOpadoTkH MaHHBIX (BKMIOYAH BeIDOD ONTHMAILHOIO
pewenus, noadop MMHMM TPEH/A, PELICHHE 34144 NPOrHO3HPOBAHMA)
YMEHHE MCNONB30BaTh TabnHuHble (pelAuMoHHBIE) Oaskl JaHHBIX M
CIIPABOYHBIE CHCTEMBL

-

14 YMeHME OpPraHM30BBIBATE JIHMHOE MHPOPMAUMOHHOE IPOCTPAHCTBO ¢

HCTIONB3OBAHMEM  PASIHMYHBIX  CPEACTE  UMPOBBIX  TEXHOIOIHIi;
NOHUMAHHE BOZMOMKHOCTEH HN(POBLIX CEPBUCOB rOCY1APCTBEHHEIN YCIYT,
undposeIx 00pAIOBATENLHEIX CEPBUCOR

[Mepeuens sneMeHTOR cojepkanus, nposepaeMeix Ha EI'D no nndopumaruke

Kon

[IpoBepaeMblil AMEMEHT CONEPHKAHN

Hugposas rpaMoOTHOCTE

1.1

OcHOBHEIE TEHJACHUHH PA3SBHTHA KOMIIBHTEPHBIX TEXHOIOIHH. nﬂpﬂJIJIEJI]:HbIE
BBIMTHCIICHHA. MHUI'U]IPUHECCU}]HLIE CHCTEMBI. PHCII}]E,‘IEJIEI—IHI:IE
BBIMHCIIHTE/IBHBIC CHCTEMEL H UGFFIGU'I'KFI GoNbIIMX AdHHBIX

1.2

[IpHHUMIBEL NOCTPOCHMA M ANNAPATHBIE KOMIIOHEHTBI KOMIIBIOTEPHBIX cereil.
Ceresete nporoxonst. Cere Huarepuer. Appecaums B cern  Hurepuer.
Mporokoner creka TCP/AP. Cucrema pomennwix umen. Pasneneuwme [P-cetn Ha
HOACETH € NOMOLLBI MACOK [oACeTel

1.3

Daitnosan cucrema. onck B daiinosoit cucreme. [IpuHUMDEL pasMelieHus |
uMeHoBauus (aiinor B gonrospemenHoil namarTd. Hlabnoner ans onucanus
rpynn diaiinos

1.4

HHLT.IUPMHU.HUHHUI’U 00beMA IAHHLIX B XAPAKTCPHCTHE KaHAlld CBASH

CKUPUC'I'I: nepciaaqdau AdHHBIX. FaBHCHMOCTE BpPCMCHH [nepeidasn aT

1.5

MMudposanne ganueix. Cummerpuunsie 1 Hecummerpuadeie wHgpsl ndp
npoctoil 3aMedst. Hudgp Hesapa. ugp Buxenepa. Anropurv wudiposanns

RSA

1.6

Koapl, nossonsionme o0HapyIKUBATE M HCHPABIATE OWHOKN, BOIHHKAIOWINE [IPH
nepegade gaHHeix. Paccroanne Xommunra. Koauposanne ¢ noetopeHneM OHTOB.
Koaet XommMuura

TEUPE’I'M HECKHC OCHOBEL H I-IL}J{JI.'}M dTHEH

2.1

ﬂBﬂli"-lHUE KOJOHPOBAHHE. Pasrom CPHBIC H HEPABHOMCPHBIC KOIbI.
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J]_-LEKU,H,HPUBHHH&! CUUﬁLLLEI-IHﬁ., SAIMHCAHHBIN € ITOMOUBHY HEPABHOMEPHBIX KOA0B.
Yenosue dano. HUCTPUEHHE OJHO3HAYHO OCKOIHPYCMBIX KOOOE © IIOMOLILED
AepeBa

22

Teopernueckne noaxosl K OUEHKe KoaudecTsa uHdopmaund, Enmunum
u3MepeHna  KoaumdecTsa  MHpOpMaun.  AndaBuTHBIL  NOAXOA K OLEHKE
konndectsa  uudopmanun.  3akon  angmTHBHocTH  uHopMaunn.  Gopmyna
Xaprin. Hudopmanus u sepostaocts. Gopmyna Hlennona

2.3

Cucrembl  cuncnenns. PaspepHyras 3allMck UenwX M JApoOHEIX  4Mcen B
NOAMUMOHHON cuereMe cunciedus. CBOHCTBA NOIMUMOHHON 2AIMCH  4MCIA:
KOIMYECTBO LH(P B 3AINCH, IPHIHAK JEIHMOCTH YHCId HA OCHOBAHME CHCTEMEI
CHHCIEHHS. ANTOPHTM NEPeBOIa Uenoro yuena u P-uunHoil CHeTEMBL CHHCIIEHNS
B JICCATHHHYIO. AJIFOPHTM NepeBoja koHeuHoH P-uunoit qpodu B JecaTHHHYIO.
AJIFOPHTM NEPEBOJA LENOr0 4YHCIA M3 JSCHTHMHMHOH CHCTeMBl cuMcleHua B P-
uunyto, lleperon xoneunod aecatudHoil apobu B P-nunyro.  Jdeonunas,
BOCBMEPHHHAN M LIECTHAIUATEPHYHAN CUCTEMBI CHHCICHMS, CBA3b MEHK/IY HUMH.
ApudiMernyeckie onepalun B HO3MUHOHHEIX CHCTEMAX CHHCIEHHUA

24

TPUH‘-IHHH YPABHOBCIICHHAA CHCTEMA CHHCIICHHA. ﬂBUH'-IHU—,JEL‘H'I'H‘-IHE].H CHCTEMA
CHHCIICHHH

25

Komnposanue texcros. Koguposka ASCIL Oanobaiitaeie kogupossn. Crannapr

UNICODE. Konuposka UTF-8. Onpenenenne wnudopmanmonHoro obbema
TEKCTOBBIX CO0OLeHMT

2.6

Koauposanue usobpamennii. Ouenka uudopManuonnoro obbeMa rpaduueckux
JAHHBIX NPH 33 aHHBIX pazpeennu 1 rybute koguposanus usera. llserosbie
MOJIEITH.

Koauposauue 3pyka. Ouenka nHGOPMAHOHHOIO 00BEMA 3BYKOBBIX JJAHHBIX ITPH
3AJIAHHEIX HACTOTE AUCKPETHIALMM H PA3PAIHOCTH KOJUPOBAHUA

27

Anrebpa noruxu. [lonstue polckaseiBanns. BrickaiseiBarenbhble  (opMbl
(npeaukaret). KBaHTOpE! CylecTEOBAHUA H BeeoDLIHOCTH.

Jlornqeckne  onepaunu.  Tabnuuer  wernuoctd.  JlorudeckHe  BhIpaskeHH:.
Jlornueckue Tomxaecrsa. Jloruyeckne onepaumMy 1 ONepalmH HaJl MHOKECTBAMH.
3akonel anredpel  DOrHKH.  DKBHBAICHTHblE NpeoDpazoBaHMA  OTHHMECKHX
seipazennit. Jlornueckne ypaBHeHHs U CHCTEMBI YPaBHEHMIL

Jloruueckne QyHkuuy. 3aBHCHMOCTBE  KOIMYECTBA BOIMOKHBIX JIOFHYECKHX
(hYHKLHI 0T KONHYECTEA APIYMEHTOB,

Kanouuueckue GopMbL JOMHHECKHX BRIPAXKEHHH

28

CUBE]JLL[EHH]:IE AHIBHHKTHEHEIC KOHBHYHEKTHBHLIC HOPMABHBIE [t.J{J].'}MbI.
INOPHTMEL HX NOCTPOCHHA 110 TAGIMLE HCTHHHOCTH

29

Jlornyeckue 2UEeMEHTRI B COCTABE KOMIIBHITEDA. Tplil'l't:]]. C}’MMH'I'U}].
MHUI'U}]HT‘IPH,LIHHﬁ CY¥MMATOP. l’[ucq}ueuue CXCM Hd JIOFHYCCKHX 2JICMCHTAX 110
FAJJAHHOMY  JIOFHYECKOMY  BhIPAARKCHHED. Januce NOrHYECKOro BBIDHMKCHHA 110
NOTHYECKOH CXeme

2.10

Mogenn un MOOEIHPOBAHHE. LIE.':.'IH MOJETHPOBAHHA. AJJ.EKBHTHDC'I'E MOEIH
MOOCIHPYEMOMY DELEI{'I'}" HIIH NPOLECCy. 'I]U].'}MFJJIH'.‘IFILLHFI IMPHETAAHBLIX 34044,

an,J{J'I'EIBJIEHHE PEIVILTATOE MOACIHPOBAHHA B BHIAEC, }".LIUSHUM A8 BOCIIPHATHA
HETDBCKOM. rpud.uwemcue NpeacTaBlICcHHC JaHHbIX [EKEMI:I.. TabIHLIBL, I'pEJ.LlJIiKH}.
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2.11

Ipeacraenenne uenblX 4Mee] B [AMATH  KOMIBWTEpd. OrpaHHYEHHOCTE
JHANAIOHA HHCEN [PH OIPpaHH4eHHM KonudecTBa paspagoe. [lepenonnenne
pazpaaHoil cerkn. beiiHakoeble M 3HAKOBRIE JaHHble. 3HakoBwli Our. JBouunnii
JONOIHHTENBHBL KO OTPHLATEILHEIX HUCEL

[MoGurosee noruueckme  onepauud.  Jlormdeckniil,  apudmerndecknii  n
uuknuueckuid  casurd.  Mundpoeanne ¢ nomowsw  noduroBoil  onepauun
wnckmodaomes HIIH»

2.12

an,ﬂC'I'ElBJIEHPIE BEUICCTBCHHBIX HHCC B ITAMATH KOMIBHYTCPA. FHaualan yacTe
H NOpAIOoK YHCIA. ﬂllHIIHEDH JHAYECHHH BeLIeCTBEHHBIX YHCEIL. “PUG.’IEMH
XPpaHCHHA BCIICCTBCHHBIX HHCCH, CBASAHHBIC C OFPpaHHYCHHCM KOJAHYCCTBA
Paspaaos. Boinonnenue Ulltﬁpﬂl.lHﬁ C BEICCTBCHHBIMH YHCIIdMH., HAKOIUICHHE
ouHboK IIPH BbIMHCIIEHHAX

I'papur. Ocuoeuele nonatua. Buawe rpados. Onucanmne rpados ¢ NOMOLIBRD
MATPHIL  CMEKHOCTH, BECOBBIX MATPHLL, CHHCKOB cMemHocTH. Pemenne
ANFOPUTMHHMECKHMX  3a/ad, CBA3AHHBIX ¢ aHammsom  rpados  (nocrpoenne
OIUTHMATEHOIO IIYTH MEK1Y BeplMHAMH rpadi, onpeieileHue KoIudecTBa
PANIMYHLIX NYTEl MEKIY BepUIHMHAMH OPHEHTHPOBAHHOIO ALMKIHYECKOI'O

rpadcpa)

2.14

Hepeebs. bunapuoe nepeso. Jepesss noucka. Crnocobw obxopga  nepesa.
Ipeacrasnenne apupMeTHHECKHX BRIpaKeHH B Buae aepesa. HMenonwizopanme
rpahOB M 1EPEBLER IIPH OIHUCAHUH 0DBEKTOB H NPOLECCOB OKPYRKAIOLIET0 MHPA

2.15

JHCKpeTHEIE HIpBl ABYX MIpokos ¢ nonHoit nadopmauneii. [ocrpoenne nepesa
nepefopa  BApPMAHTOB, ONMCAHHE CTpaTerud Mrpel B Tabnuunoi  dopme.
BBIMIPBIIHEIE H NPOHIPEIIHBIE NO3HIHA. BRIMIPEILLIHLIE CTPaTErHH

2.16

Cpeacrea  HekyccTBeHHOro  uurennexkra.  Mpenrndukaums  w» noumck
wiobpamennii, pacnoinasadue nuu. HenoneioBaHue MeTON0B HCKYCCTBEHHOIO
uHTENeKTa B obyuaomunx cucremax. Menoneiosanue MeToa0B HCKYCCTBEHHOIO
uHTemekra B pobotorexunke. Hurepuer seweii. Heftponnsie cetn

A OPHTMbBL H HPOrPAMMHPOBAHHE

3l

'Ij{JPMFJJIH'.‘IH]_LHH [NOHATHH alrOpHTMA. Marmmnna TbHJ]]HI-II'Ei KdK YHHBCpCAlbHAA
MOOCE BRIYHCIIEHHI

32

OueHka clnomHoCTH BelMMcleHHil. Bpemsa paborel u obvem Henonwsyemoii
HAMATH, WX 3ABHCHMOCTB  OT  pasMepa  HCXoAHeIX  jgandbiX.  Ouenka
ACHMITOTHYECKOH CHIOMHOCTH  AITOPHTMOB.  AJITOPHTMEL  NOTHHOMHAILHOH
cnouocti.  [lepeGopusie  anropurmel.  [IpuMepsl  pasinuHbIX  AIFOPHTMOB
peLeHHs OAHOH 331841, KOTOPLIE HMEKOT PA3IHHHYI0 CIOAHOCTD

33

OII]JES.-'IE.IIEHHE BOSMOMAHEIX  PCIYIETATOBR ].'}FIGU'I'I:I Il].TUU'I'E.'ﬁ]J.lPIX ArOpPHTMOB
YIIPABICHHA HCIHWIHHTEIAMH H BIMHCIHTENBHEIY AlIIOPHTMOB. DIIPE}JE.’I&:HHE
HCXOAHBIX JaHHBIX, [IPH KOTOPBRIN INOPHTM MOMET 1dTh 'I'peﬁ}f&:Mblf:l PESYILTAT

34

Anropurmel  00paboTKM HATYPAILHBIX HHCEN, JAIHCAHHBEIX B II03HLIHOHHBIX
CHCTEMAX CuMelleHus: pa3DHeHHe BalHCH 4MCIa HA  OT/AelbHBIE  UHQPLL
HAXOMICHHE CYMMbI M HPOM3BeJeHMS UHMQP, HAXOAICHHE MAKCHMANLHOI
(MHHHMANEHOH) LH(PLL

[Mpeacrapnenne uucna B Buie Habopa NPOCTBIX COMHOMHTENEH. ANropurM
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ﬁhlL"l'pUl'ﬂ BO3BCACHHA B CTCIICHb. [Momck MNPOCTRIN HHCCI B 34JaHHOM QHANAS0HE
C HOMOLUBHY SJIMNOPHTMA «PELLICTO 3PE§.’]'UCL}JEHE§.>}

35

MHUI'D}]HZFH.-'IHI:IE HEJIbIC HHCIA, 3144 H JUTHHHOH ﬂqu_)ME‘THKH

36

Samk nporpammuposanus (Hackans, Python, Java, C++, C#). Tunel gaHHbIx:
LENOYHEIEHHBlE, BEIIECTBEHHLIE, CHMBOIbHBIE, Jorudeckue. Berepnenns.
Cnosuele yenosus. Luknst ¢ yenosuem. Hukiel no nepemennoii.

Obpaborka faHHBIX, XpaHamuxcs B aiinax. Tekcroeele n aBonuHble gL
Daitnossie nepemennnie (hainoeee yeazarenu). Yrenne us daiina. 3anucs B
thaiin.

Pasouenue zanaun Ha nopzagaun. [oanporpammer (mpoueaypel M (hyHKIMH).
Henonszoeanue crantaprHoil SubIHOTEKH A3BIKA NPOrPAMMHPOBAHNA

37

Pexypena. Pexypensnble npoueaypst # yuxkuun. Henonsszopanue crexa ans
OPraHHIaAIHH PEKYPCHBHEIX BRIZOBOB

38

Uucnennwie meroasl. Tounoe n npubnmsmennoe pewmenus sagaud. Yucnennoe
pelleHHe ypaBHeHMH ¢ nomowsr noadopa napamerpa. YncnenHsle MeTolbl
pelleHMs  ypaBHeHuili: Meron  nepebopa, MeToJl  NOMOBHHHOIO  JIElICHHA.
[MpubnmeHHOe BRIMHCIEHHE JUIHH KpHBRIX. Brruncinenne nnowaneil dguryp
HOMOLBKY HUCIEHHBIX METOA0B (METOJ HPAMOYTOIBHHKOB, METO TPAMeLmil).
[Monek makcumyma (MMHMMYMa) (QYHKUMH  OHOH NEPEeMEHHOH METOJ0M
IOJIOBHHHOIO JIEIEHHA

39

Obpaborka  CHMBOIBHRIX  JaHHBIX.  Berpoennele  diyHkumm  s3bika
IPOrPAMMHPOBAHHA JU1A 00pabOTKH CHMBOIBHEIX CTPOK. AIropuTMel 00paboTkn
CUMBOJIBHBIX CTPOK: MNOJCHET KOJHHYECTBA [OSBJICHWI CHMBOJIA B CTPOKE,
pasbmenne CTPOKH Ha ClOBa N0 HpoOelbHBIM CHMBOIAM, MOMCK MOACTPOKH
BHYTPH JIAHHOI CTPOKH, 3aMeHd HaHIeHHOH NOJICTPOKH Ha JIPYIYH) CTPOKY.
lenepaums Beex CIOB B HEKOTOPOM alpaBHTE, YIOBICTBOPAIINX 3414HHBIM
orpannqennam. [Ipeobpatopanne 4ucia B CHMBOIBHYIO CTPOKY H 00paTHO

310

Maccupel  u nocneposatensHocTd  uncen.  Briumenenwe  oBoOimeHHBIX
XAPAKTEPHCTHE  JJIEMEHTOB  MACCHBA MM HHCIOBOH  NOCHEN0BATENLHOCTH
(CyMMbl, [NPOM3BEAEHHA, CPeiHEro  apuMETHHYECKOTD, MHHMMAIBHOIG H
MAKCHMAIILHOI'O  JJIEMEHTOB, KOIMYECTBA  MIEMEHTOB,  YIOBIETBOPAKIMINX
3aJlaHHOMY  yeioBuio). JluHelHbll NOMCK 3aJaHHONO 3HAMEHHMS B MACCHBE.
AnropurMel paboTel € IEMEHTAMH MACCHBA € OJHOKPATHRIM [POCMOTPOM
maccuea. CoprupoBka ojgHoMepHoro maccusd. [IpocTele MeToabl COPTHPOBKH
(Meroa my3wlpbka, Merol Beibopa, coprupoBka BeraBkamu). CoprHpopka
cnuaHHes. brictpas coprupoeka smaccuea (anropursa QuickSort). dsoutunsiii
IIOMCK B OTCOPTHPOBAHHOM MacCHBE

LR

JByMepHele MAccHBRL  (MATpHLEL).  AaropurMbel  00paboTkH  IBYMEpHBIX
MACCHBOB! JANOIHEHME [BYMEPHOIO HHCIOBOIO MACCHBA 110 3414HHBIM
IPABHIIAM, HOMCK JIEMEHTA B JBYMEPHOM MACCHBE, BhIMHCICHHE MAKCHMYyMa
(MHHHMYMa) M CYMMbI JIEMEHTOB [BYMEPHOIO MACCHBA, NEPECTAHOBKA CTPOK H
CcTONOUOB IBYMEPHOIO MACCHB

312

Cnosapu (accoumMarMBHBIE  MaccHBel,  otoOpamenus).  Xow-radiauugr
[MocTpoenne andasuTHO-HACTOTHOID CIOBAPSA /1M 331aHHOI0 TEKCTa

3.13

Crexu. AHanus ITPABHIIBHOCTH CKODOMHOTO BhIPHHCHHA. Briuncnenne
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ApH{IMETHHECKOTD BRIPAKECHUA, JAIHCAHHOIO B noctimkcHol dopye. Ouepenu.
Henoneiopanue oMepeas U BPEMEHHOIO XPAHEHHA JaAHHBIX

314

Anropurmel Ha  rpadax. TlocTpoeHHe MHHHMANBHOIO OCTOBHOIO JIEpeBa
BIBCIICHHOIO CBA3HOIO HEOPHEHTHpOBaHHOrO rpada. KonvdecTBo pasiuuHBIX
HyTeH MEeH/1y BEPLIMHAMH OPHEHTHPOBAHHOIO AUMKIHYECKOro rpada. Anropurm
JeiikeTpel

3.15

Jepesba. Peanusauns jiepesa ¢ NOMOUIBK) CCBUIOYHBIX CTPYKTYP. JIBonuHbIe
(Ounapunie) nepesed. [loctpoenue nepesa A 3aflaHHOrO apuMeTHHECKOIO
BeipaseHns. PexypenBrble anropurysl obxona gepeea. HenonszoBanue crexka u
odepen 4 obxona Jepesa

il

ﬂHHHMH"IECKUE NPOrpaMMHpPOBdHHC KdK METOI PCHICHHA 3a0d4 ¢ COXPaHCHHEM
HNPOMEKYTOYMHBIX PESYILTATOR. 3&],1?1"11'{., peldeMbIie ¢ NOMOUBHY THHAMHYECKOTO
NpoOrpaMMHpOBAHHA. BEIMHCIICHHE PCKYPCHBEHBLX q.l}"HKIJ.HfI. MoACHET KOJIHYECTBA
BAPHAHTOR, 340449H OIITHMH3A1HH

3.17

[Monarne of ODBEKTHO-OPHEHTHPOBAHHOM nporpamMupoBadun. OfbekTsl H
knacesl. Creoilcrea # MeToasl 00bekToE. O0BEKTHO-OPHEHTHPOBAHHBIT aHanms:.
PaspaGorka nporpaMM Ha ocHoBe O0BEKTHO-OPHEHTHPOBAHHOIO IOAX0A.
Hukancynauus, Hacaea0sanue, nonumopdusm

HudopmanoHHEe TEXHOIOIHH

4.1

Anann3 paHHeX. OCHOBHBIE 3aJ1a4H  AHAIM3A JAHHEIXD [POFHO3HPOBAHHE,
naccHpUKaLnd, KilacTepusalua, aHann3 otioHennil. IMocnenoBarensHocts
pelleHts 33144 AHAIH3A JaHHBIX: cOOp NepBHYHBIX JIAHHLIX, OMHCTKA H OLEHKA
KauecTBa JaHHeIX, BRIGOp M (MIM) NOCTpOEHME MOJenH, npeobpazoBaHue
JAHHBIX, BH3YAJIH3AUMA JaHHBIX, HHTEpHpeTalus pesyisratoe. [Iporpammubie
cpeactea u HMurepHer-cepeucel s 00paloTkn M OpeACTABICHMA JIAHHBIX.
bBonemme nanusie. Mammnnoe obyyenue

4.2

AHANHI JAHHBIX € NOMOLLLKY SIEKTPOHHBIX Tabmui. Bbluvcnenue cyMMbl
cpenHero  apudMeTHdeckoro,  HamBonemero  (HAHMEHBIIETO)  IHAYCHHA
auanasoda. Beuucnenne kosduumenta KoppensuMM ABYX PAAOB JIAHHBIX.
[Moctpoenne cronbuareix, nuHeildaTeix # Kpyroewix jguarpamm. [locrpoenne
rpadmkoe dyukuuit. [loabop nuuun Tpenaa, peleHne 3a1ad NporHOIHPOBAHHA,
Peumenne 3a14a4 oNTUMHZANHK ¢ NOMOLILR EKTPOHHBIX TaBIHL

4.3

ﬂHCK}]EI'HJHuMH HpH MATEMATHHECCKOM MOACIHPOBAHHH HETNPEPBIBHBIX
IIponeccoB. MU}J.&.':.'IHPUBHHHE JABHMKCHHA. ['M'{U.LIEJIH].]UEHHHE DHOIOrHYECKHX
CHCTEM. Maremaruueckue MOAEIH B AKOHOMHEE, Brruncnurensueie
SRCIICPHMEHTB © MOACIAMH. Dﬁpuﬁm'h'u PesyIIbTATOE 3KCICPHMCHTA. ME'I'U}J.
HadHMEHBIIHX  KBaJIPATOB. OHEHI{H HHCIOBLIX  IEAPAMETPOE  MOJCIHPYCMBIX
00BEKTOR M NpoUeccoB. Boccranosnenne sapHcHMoOcTER 110 PEIYIILTATAM
AKCHEPHMEHTA

44

BepoarHocTHele  Mojenn. Meroam  Monre-Kapno.  Hmuraumonnoe
mogenuposanie. CHCTEMbl MACCOBOTO 0DCIYIKNBAHMS

4.5

Tabnuuneie (penaunonHeie) 6a3el nandeix. Tabanua - npeacTaBieHne cBeneHHI
o ogHoTHnHex oObexkrax. [lone, sanmes. Koy tabnmow. Pabora ¢ rotosoi
Dazoil nanseix. 3anonHenue Oasel nanHeix. [onck, copruposka n uaeTpanus
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JaHHBEIX, 3anpockl  Ha  BEIDOPKY  aHHBIX,  3anpocel ¢ NAPAMETPAMMH.
Brruucnaemeie nons B sanpocax.

Muororabnuunsie faszel naHHbix. Tunel ceased mesmny tabnuiasmu. Buemuui
kmoy. HenoctHoeTs Ga3bl JaHHEIX. 3alpock! K MHOTOTadIMYHEIM DasamM JaHHBIX

4.6 Tekcroseii  npoueccop. Cpeacrsa NOHCKA H  aBTOZAMEHBl B TEKCTOBOM
npoueccope. CTpyKTypHpPOBAHHBIE TEKCTOBLIE JOKYMeHThL. CHOCKH, OITIABICHHE,
[lpapuna UMTHPOBAHMA MCTOMHHKOB W othopmieHus Oudinmorpaduueckux
CCBLIOK
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