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MNOSICHUTEJBHASA 3AIIMCKA

INporpamma no WH(pOpPMATHKE HAa YpOBHE OCHOBHOTO obuero odpasoBaHus
COCTABIGHd Ha OCHOBe TpeDOBAaHWA K pesylnkTaTaM OCBOCHHA OCHOBHOH
06pasoBaTebHON POrpaMMbl OCHOBHOTO 0b1ero oOpazoBaHus, NPEACTABIEHHBIX
B8 ®I'OC 000, a Takike (penepansHoil padoueH nNporpaMMel BOCIIHTAHHA.

[MporpamMma no uHMOPMATHKE JaéT NpeicTapieHHe O LesX, OOl
cTpaterum oOy4eHus, BOCTIMTaHWA M PasBHUTHUS OOYYAIOUIMXCH  CPeACTBaMH
urdopmatukn Ha (a3oBoM ypoBHE, yCTAaHABAMBAET 00s3aTebHOE MPEIMETHOE
coziepikaine, MpeJlycMaTPUBACT €ro CTPYKTYPHPOBAHHUE 110 pas/ienam 1 TeMaMm.

[Tporpamma o HHGOPMATHKE ONpPE/IEsieT KOIHYeCTBEHHbIE H KaUCCTBEHHBIC
XapaKkTepuCTHKN yuyeOHOro Matepuana JUis KaKaoro rojia ui3yueHHs, B TOM qucie
ISl COJIEPKATENLHOrO HAMOJIHEHUs PasHoOro BMJAA KOHTPOIs (MPOMEXKyTOIHOH
aTTecTalliH o0yuarommxces, BCEPOCCHHCKHX [IPOBEPOYHBIX pabor,
rocyAapCTBEHHONH NTOroBOH aTTecTallum).

[lporpamma 0o HHGOPMATHKE SABIAETCS OCHOBOH /Ul  COCTaBieHHA
ABTOPCKHX Y4eOHBIX TPOrpaMM, TEMaTHYECKOTO MIAHHPOBAHUA Kypea YUHTe/eM.

Ilensmu  usyuenuss wndOpPMaTHKM Ha ypoBHE OCHOBHOrO  obuiero
o0pa3oBaHus ABIAIOTCH:

(hopMHpOBaHKE OCHOB MUPOBO33PEHHS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BHUTHA HAyKH HH(OPMATHKH, AOCTHKEHMAM HAy4HO-TEXHHYECKOrO
nporpecca W OOIIECTBEHHOH MPAKTHKH, 328 CU@T PA3BHTHA npejacTaBieHui 0d
wHGOPMallMKM KAK O BaKHEHILIEM CTPATErHYECKOM pecypce pasBHTHA JIMYHOCTH,
rocysapcTsa, ofmiecTsa, MOHUMAHWA POTA  HHOOPMALMOHHBIX  [IPOLECCOB,
HHGOPMAIMOHHBIX  peCypcoB #  MHOOPMALMOHHBIX TEXHOJIOIHA B yCJIOBHIX
L PoBOH TpaHCHOpMALHK MHOTHX Cep KH3HH COBPEMEHHOTO OOLIECTRA;

ofecrieueHre YCIOBHIl, CIOCOOCTBYIOIMX pPa3sBUTHIO AJITOPHTMHYECKOTO
MBILLJICHHA KAk HEeoOXOMMMOro YC/IoBUs NpoeccHoHalbHON [eATeNbHOCTH B
COBPEMEHHOM HH(DOPMALMOHHOM 0O01IeCTBE, TPEAIIOIAratoLIero CrocobHOCTD
ofyuaiolierocs paszoupath ClIOKHbIE 3a1aud Ha Oodee NpocTbie [r0A3afayu,
CpaBHMBATh HOBBIC 3aJ@4M C 3a/a4aMH, pelIEHHBIMA PaHee, ONPeAC/IATE LArH i
NOCTHIKEHMA Pe3y/IbTaTa H TaK jajee,

GopMupoBaHHE M pasBMTHE KoMmneTeHuul obyuaromuxcs B obnacTi
HCTIONB30BAHNS MH(DOPMAIIHOHHO-KOMMYHHKALMOHHbIX TEXHOJIOTHIl, B TOM 4YHCHe
3HAHWH, YMeHHH W HaBBIKOB paboThl ¢ HH(OpMauuei, NPOrpaMMUpOBAHHI,
KOMMYHHKAlliH B COBPEMEHHBIX LM(POBBIX Cpefiax B YCHOBHAX oDecTievyeHHs
HHGOPMALIMOHHOH GE3011aCHOCTH THYHOCTH 00y4aroLerocs;

BOCITHTAHUE OTBETCTBEHHOIo M M3GMPAaTeILHOrO OTHOWIEHHS K MH(pOPMALIUK
¢ y4€TOM MpaBOBBIX ¥ ITHYECKHX ACTIEKTOB €€ PACHpOCTPaHEeHHs, CTPEMIIEHUS K
MPOJOIDKEHHI0  00pa3oBaHusi B 00MacTH  MHOOPMALHOHHBIX TEXHOIOTUH M



CORMAATEILHON JeaTe/IbHOCTH € [NPHMEHEHHEeM CPeiCTB  WH(MOPMALHOHHBIX
TEXHOIIOTHil.

Mudopmarika B 0CHOBHOM 0011eM 00pa3oBaHNH OTPAKACT:

cymHOCTE  MHGOPMATUKH  KaKk — HAYYHOH  JIHCLHTLIMHBI, H3y4aloLLeH
3aKOHOMEPHOCTH MPOTEKAHHS ¥ BO3MOKHOCTH aBTOMATH3ALIH HH(OPMAUHOHHBIX
MPOILECCOB B PA3JIHYHBIX CHCTEMAX;

OCHOBHBIC  00JACTH  MPHMEHEHHs  MH(OpPMaTHUKM,  TPEeXJIe  BCETo
uH(OpMalHOHHBIE TEXHOJIOTHH, YNPABIGHHE H COLMATbHYIO chepy;

MEKAMCUMIUIMHAPHEI  Xapaktep MH(pOPMATHKH M HH(OPMALHOHHOH
NeaTelbHOCTH.

Msydenne WHGOPMATHKH  OKa3blBaeT  CYIICCTBEHHOE  BIHAHHE  Ha
¢opMUpOBaHUE MUPOBO33peHUs O0ydaloUerocs, ero JKH3HEHHYIO TI03UIMIO,
JaK/aiBIBaeT  OCHOBbI  MOHUMAHWMsA  MNPHHIMNOB  (QYHKUHOHHPOBAHHA W
MCTIONB30BAHUA HH(OPMALMOHHEIX TEXHOMOIMH Kak HeoDXOANMOro HHCTPYMEHTA
npakTHYecKkd /o00H AeATeJBPHOCTH M OAHOTO W3 Hanbomee 3HAYMMBIX
TeXHOJNOTMHMECKUX  JOCTHIKEHHH  coBpeMeHHOH  umBuamsauus.  Muorue
npeaMeTHbIC 3HaHHA H crocoObl JeATeNBLHOCTH, OCBOEHHLIE OGYLIBEDLLLHMHCSJ [P
H3yuyeHUM MH(POPMATHKH, HAXOAAT MPHUMEHEHHE KAK B paMKax obpasoBare/bHOro
mpoliecca IMpH HM3yHeHWH JAPYrHX MpeaMeTHbIX obnacreil, Tak M B HHBIX
JKU3HEHHBIX CHTYAIIMSX, CTAHOBATCS 3HAYMMBIMH U1 (hOPMHUPOBAHHA KauecTs
JAMYHOCTH, TO €CTh OPHEeHTHpPOBaHkl Ha (OpMHpOBAHHE METaNnpeJMETHLIX H
JWYHOCTHEIX Pe3yJ/IbTaToB 00yueHMs.

OcHoBHBIC 3a1aun yuebHoro npeamera «Mudopmaruka» — copmuposats y
00yvaroMXCsi:

NOHMMAHWE [PHHLMIOB YCTpOHCTBA M (YHKUHOHHpPOBaHuA OOBEKTOB
LU(POBOro OKpYKeHHs, npejcrapjieHds o6 HCTOPHH M TEHACHLHAX Pa3sBHTHA
undopMaTHKK nepuoia UHQpoBoil TpaHCHOpMALIHH COBPEMEHHOTO o011ecTBa;

JHAHUS, YMEHHSI M HABBIKM TPAMOTHOMN MOCTAHOBKM 3a/1a4, BO3HHKAIOIIMX B
MPAKTHHMECKOH NEATENbHOCTH, /LIS HX PELICHHA C MOMOLIBIO WHPOPMALMOHHBIX
TEXHONOTHH, YMEHHS M HaBBIKH (POPMAIH30BAHHOIO ONHCAHWA MOCTABICHHBIX
3azaav;

6azoBeie 3Hanusi 00 WHQOPMALMOHHOM MOJIETHPOBAHMH, B TOM 4UCIE O
MareMaTHIeCKOM MOJC/IMPOBAHNH,

3HAHHE OCHOBHBIX AITOPUTMHYECKHX CTPYKTYP M YMEHHE NPUMEHATH 3TH
3HAHKA VIS TIOCTPOCHHS ANTOPHTMOB PEILCHMsA 381a4 MO WX MATeMATHUECKHM
MOJIEISM;

yMeHHs M HABBIKM COCTABIEHHS TNpPOCTLIX MPOrpamMM 110 MOCTPOSHHOMY
AJITOPHTMY HA OJ(HOM M3 SI3BIKOB MPOrPAMMHPOBAHHA BICOKOTO YPOBHHL,



yMeHHss M HaBbiki O(GOEKTHBHOrO HCIONL3OBAHUS  OCHOBHBIX THIIOB
MPUKIAJHBIX [TPOrpaMm (npuioxenui) obIIero Ha3HAuUCHUs H MH(OPMALMOHHBIX
cHCTeM JUTA PEIIeHHsT C HX MOMOLUBIO MPaKTHYECKHX 3ajla4, BIAICHHE 0a30BBIMH
HOpMaMM HMH()OPMALMOHHOH 3THKH H [paBa, OCHOBAMH uH(bOPMALIHOHHOM
0e301acHOCTH;

yMeHHe TPaMOTHO MHTEPTPETUPOBAThL Pe3yJIbTAThl PELICHUS [PaKTHYCCKUX
3a7a4 C MOMOIIBI0 HWHPOPMALMOHHBIX TEXHOJOIHH, MPUMEHATD [ONYHCHHbIC
pe3yJIbTAaThl B PAKTHIECKOH AeATETLHOCTH.

Llean u 3ajaun u3ydeHus MHE(GOPMATHKH HA ypOBHE OCHOBHOTO obero
o6pasoBaHks  ONPEIENsIOT CTPYKTYPY —OCHOBHOTO  COJCPIHKAHMA y4ebHoro
fpeaMeTa B BHE CAEAYIOUHX YETBIPEX TEMATHYECKHX Pa3TIE/IOB:

iudposas rpaMOTHOCTb;

TeopeTHuecKre OCHOBBI HH)OPMATHKH]

AJINOPHTMBL ¥ IIPOTPAMMUPOBAHHE;

HH(OPMALHOHHBIE TEXHOIOTHUH.

Ha usyuenue uHdopMartHky Ha 0asoBom ypOBHE OTBOIMTCA 102 uaca: B 7
krnacee — 34 uyaca (1 yac B Hezenmo), B 8 knacce — 34 vaca (1 vac B Heaeaw), B 9
krnacce — 34 uaca (1 vac B HeJleJl0).



COJEPKAHWUE OBYYEHUSL
7 KJIACC

Llndposan rpaMoTHOCTL

KoMIbioTep — YHHBEpCaAbHOE YCTPOHCTBO 00pabOTKH N1aHHBIX

KOMIBIOTEp — YHMBEPCAIBHOE BBIMMCIIMTENBHOE YCTPOHCTRO, paboratoliee
no nporpamme. THITBI KOMIBIOTEPOB: MEPCOHATIBHBIE KOMIBIOTEPBI, BCTPOCHHBIC
KOMIIBIOTEpBI, cyniepKoMibroTepsl. MoGHIIbHbIE YCTPOHCTBA.

OCHOBHBIC KOMIIOHEHTHI KOMIbloTepa W WX HasHauexue. [lpoueccop.
OnepaTHBHas M [OJrOBPEMeHHas namsTh. YCTpoHCTBAa BBOJAA H  BRIBOAA.
CencopHblii BBOA, JATYHKH MOOWILHBIX YCTPOWCTEB, CPe/CTBa OHOMETPUYECKOH
ayTeHTH(pHKaLHH.

Mctopusi pa3sBHTHS  KOMIIBIOTEPOB M [IPOrpamMMHOIO obecneyeHus.
[Moxonenuss Komrbiotepos., CoBpeMeHHBIE TEHICHLHH Pa3sBHTHA KOMIbIOTEPOB.
Cyl1epKOMITBIOTEPEL.

[NapanyienbHbie BbIYHC/IEHUS.

IMepconanbHelii kommsiorep. [lpoueccop u ero XapakTepucTHku (TaKTOBas
yactoTa, paspaaHocTh). OnepartuBHas namate. JIONTOBpPEMEHHas HaMSTB.
Yerpoiictsa sBofa M BbIBosia. OOBEM XPAHHMBIX [@HHBIX (OMEPATUBHASL NAMSATDH
KOMITBIOTEpa, JKECTKHA M TBEPIOTENBHBIA IHCK, NOCTOSHHAs NaMATh cMapThona)
H CKOPOCTB AOCTYIA ISl Pa3INYHbBIX BUI0B HOCHTEEH.

Texnuka 6€30MacHOCTH 1 MPaBuiIa padoThl HA KOMIBIOTEPE.

IIporpaMmbl H AaHHBIE

Iporpammuoe obecrieuenne Kommnbiotepa. [lpuknannoe nporpaMMHOe
obecneueHue. Cucremnoe nporpaMMHoe obecneueHue. Cuctemsl
nporpammuposanus. [lpaposas oxpaHa fporpamMM M JaHHBIX. becniarHeie H
yenosHo-Gecrnnatabie nporpammbl. CBoGOHOE IporpaMMHOe 00eCreueH e,

@aiinel n nanky (xatanoru). [IpuHLMIbL NOCTPOCHHA (AINIOBbIX CHCTEM.
MMosHoe uMsi ¢aiina (manku). [yt k daiiny (nanke). PaGora ¢ ¢ainamu u
KATATOTAMM CpPE/ICTBAMH OMEPALMOHHON CHCTEMBI: CO3/laHKe, KOMUPOBAHHE,
nepeMeIienne, NepeuMeHoBane 1 yanenue ¢aiiios u nanox (karanoros). Tumsi
daiinos. CsoiicTsa (aiinos. XapaktepHbie pasMepnl (aiioB pasiHuHBIX THIIOB
(cTpaHMua TeKcTa, 3NEKTPOHHAA KHHUra, ororpadus, 3aMMCh NECHH, BUACOKIMII,
NOJHOMETPAXKHBIH (GuibM). ApxuBanms jaHHbiX. Hcrnonb3oBanue nporpamum-
apxusatopos. @aiinoseiii Menemkep. [louck Qaiinos cpeacTBamn ONepaLHOHHON
CHCTEMBI.

KoMmnbloTepHbie BUPYChl H JIPYrHe BPEJOHOCHBIE Nporpammel. [lporpammel
ZJ15t 3aLLUTBI OT BUPYCOB.

KoMmnblorepHble ceTH



O6benuHenne Komnsiotepor B cers, Ceth Murepuer. Beb-crpanuua, Beb-
caiiT. CTpyxTypa aapecos BeO-pecypcoB. Bpaysep. Ilonckosbie cuctembl. [Tonck
HHpOpMALMH MO KJIOMEBBIM C/IOBAM M 110 nzobpakennio. JlocToBepHOCTE
wH(popMaLK, noxyuenHoi us Mureprera.

CoBpeMeHHBIE CEPBHCDI HHTEPHET-KOMMYHNKALIMH.

CereBoii HTHKeT, 0a30Bble HOPMbI MH(OPMALMOHHOW STHKH W MpasBa [pH
paGote B Unteprere. Ctparerni 6€3011aCHOTO NOBEACHHS B Mureprere.

TeopeTH4YecKHEe OCHOBBI HH(POPMATHKH

Undopmanus 1 HHGOPMANHOHHBIC NPOLECChI

Wndopmarus — 0JIHO H3 OCHOBHBIX OHATHI] COBPEMEHHOH HAYKH.

Mrudopmaims KaK cBeJIeHHs, [PeHa3HAUCHHbIE IS BOCMIPHATHA HET0BEKOM,
¥ uHbopmanMs  Kak  JIaHHBIG,  KOTOpbIE  MOIYT ObiTh  0OpaboTaHbl
ABTOMATH3HPOBAHHON CHCTEMOM.

JIMCKPETHOCTh AaHHBIX. BO3MOKHOCTH OMUCAHHS HENMPEPLIBHBIX 00BEKTOB M
MTPOLECCOB € MOMOILBIO AHCKPETHBIX JaHHBIX.

MndopManionHbie [POIECCHl — TPOIeccsl, CBA3AHHBIE € XPaHCHHEM,
npeoGpa3oBaHueM K nepenavei AaHHbIX.

Ipeacrasiienne HHGopMATTHH

Cumson. Andapur. MouHocts  andasura. PasnooOpasue S3LIKOB U
andasutos. EcrecTBeHHbIe ¥ (POPMATBHBIC A3BIKH. AspaBUT TEKCTOB Ha PYCCKOM
sipike. JlBouwuHblid andasur. KoaudecrBo BCEBOIMOMKHBIX  CIIOB (KOmOBBIX
KoMOUHAIHI) (UKCHPOBAHHON JUIMHBI B BOMYHOM alipaBuTe. [1peobpazosanue
moboro andasuta K ABOHYHOMY. KOIHYECTBO pasiv4HBIX CIOB (hpuKCHPOBAHHOH
nnuesl B andasuTe onpenenéHHO MOILHOCTH.

KosmpoBanHe CHMBOJIOB OJHOTO al()aBHTa C NOMOIIBIO KOIOBBIX CIIOB B
Apyrom angasute, Kogosas Tabauia, IEKOAHPOBAHUE.

JIsonunwii kon. [lpencraBnenue JaHHBIX B KOMIBIOTEPE KaK TEKCTOB B
JBOHYHOM aji(haBHTE.

Undopmauronssiii  06béM  AadHbIX. buT —  MHHHMaTbHAA  CAMHHIA
KojM¥ecTBa MHGOpPMAITMH — JIBOMHHBIH  paspsai.  Eauuuubl - usmepeHus
uH(pOpMaLMOHHOro 00béMa JaHHBIX. buT, OanT, kuno0aiiT, merabaiit, rurabaiiT.

CKopocTh Nepenayn JaHHbIX. EAMHULBI CKOPOCTH Nepe/iaiH JaHHbIX.

Koauposauue TekcToB. PaBHoMepHbIH KO HepaBHOMEpHBIH KO
Komuposka ASCIl. BocemuGutbie koamposki. [lonsTne 0  KOAMPOBKaX
UNICODE. JlekomupoBanue coOOIICHH ¢ WCMONBb30BAHUEM PAaBHOMEPHOTO M
HepaBHOMEpHOTO Koza. MHhopMalHoHHbIi 00BEM TeKCTa.

Hckanenue undopmanuu npu nepeiage.

Qbuee npeacTapieHne o LU(POBOM [peicTaBIeHHH ayJAHOBH3YAILHBEIX H
[IPYTHX HENPEPLIBHBIX AaHHBIX.



Konuposanue uBera. LlseroBeie MOJeIH. Mogens RGB. ['mybuna
koauposanus. [lanurpa.

PacTpoBoe M BeKTOpHOe mpercTaBierue u3oOpawkenuil. ITnkcens. Ouenka
HH(OPMALIMOHHOTO 06BEMA rpadHHecKiX JaHHBIX A PACTPOBOTO H300PaKEHH.

Konuposanue 3Byka. PaspsuHocth u Hactora sanucu. KonnyecTso KaHanos
3AMUCH.

OneHka KOJIMYECTBEHHBIX MMAPAMETPOB, CBA3AHHBIX C MpPeiCTaBIeHHEM W
XpaHeHHeM 3BYKOBBIX (haiinos.

HudopManuonHbie TEXHOJIOTHH

TexcToBBIE I0KYMEHTHI

TekcTOBBIE JOKYMEHThI M HX CTPYKTYPHBIE 3/1eMeHThl (ctpanuia, ab3all,
CTPOKa, CIOBO, CHMBOII).

TexkcToBelil npolieccop — HMHCTPYMEHT CO3/aHHM#A, PEAaKTHPOBAHHA M
dhopmaruposanus TekctoB. Ilpasuna HaGopa Tekcra. PeIakTHpOBAHWE TEKCTA.
Croiicrea cumpojios, Ilpudr. Tuner wpudros (pybnenbie, ¢ 3aceuxami,
MoHOImMpHHHBIE). [TonmykupHoe H KypeuBHoe Hauepranue. Cpoiictsa absaues:
rpanuiisl, ab3allHbIA OTCTYN, HHTEpBAl, BhipaBHHBaHue. [lapameTphl CTpaHUIbL.
CruneBoe hopMaTHpoOBaHHE.

CrpykrypupoBane MHGOPMAIMK € TIOMOLIBIO  CTIHCKOB M TaOJHIL
MuoroypoBHeBble criucki. Jlobasnenue tadiini B TEKCTOBbIC JOKYMEHThI.

Berapka u3obpaxenuil B TekcToBble JokymeHThl. OOTekanne u3obpameHui
TeKeTOM. BEIIOUEHHE B TEKCTOBBIH JOKYMEHT auarpamm, GOpmyl, HyMepaluH
CTPAHHIL, KOJOHTHTYOB, CCHUIOK H JIPYTHX JIEMEHTOB.

IlpoBepka npaBomyicaHus. PaccTaHoBKa nepeHocos. ['010coBo# BBOA TEKCTA.
Onrryeckoe pacriosHapanue Tekcra., KommbrotepHslii nepesoa. Mcenonssobanue
cepeucoB MHaTepHera /Ul 06paboTKH TEKCTA.

Komnsorepnas rpaduka

3HAKOMCTBO ¢ rpadUuUecKuMu  pejaktopamu. PacTpoBblie  PHCYHKH.
Henons3oBadue rpadu4eckix NpUMHTHBOB,

Onepanuy peJlakTHPOBaHHs rpaduteckux 00bEKTOB, B TOM YHcie LH(PPOBBIX
dotorpaduii: n3Menenne pasmepa, obpeska, NOBOpOT, OTpaxeHue, pabora ¢
obnactamy  (BblJIeNeHHe, KONMPOBAHWE, 3aJMBKAa LBETOM), KOPPEKUHs LBeTa,
APKOCTU W KOHTPACTHOCTH.

Bekropuas rpaduka. CoznanMe BEKTOPHBIX PHCYHKOB BCTPOCHHBIMH
CpefIcCTBAMH TEKCTOBOTO MpOLECCOopa WM IPYruxX Mnporpamm (npunoxKeHui).
JloGaBnenue BEKTOPHBIX PHCYHKOB B IOKYMEHTBL.

My/ibTHMeAHITHBIE IPE3EHTAINH

[Moaroroska MyabTHMeauiHBIX npesenTauui. Cnain. Jlobasnenue Ha crais
tekera ¥ n3o0pakerunit, PadoTa ¢ HEeCKONBKUMU caakjamu.



TloGapnenue Ha  chafil  ayAvoBM3yalbHbIX  IaHHbIX.  AHHUMAIHS.
I'unepcehnky.

8 KJIACC

TeopernueckHe 0CHOBLI HHPOPMATHKH

CucreMbl CHHCICHHS

HenosHIHMOHHBIE M  TMO3MIMOHHBIE CHCTEMBI  cuHcieHus.  Audasur.
Ocnosanue. PassépuyTas qopma 3anucH ducna. [lepeBoa B A€CATUUHYIO CHCTEMY
YHCesl, 3aAlUCAHHBIX B APYIHX CHCTEMAX CUHCIEHHS.

PuMcKas cucTeMa CUUCIICHHS,

JIBouuHas cucTeMa cuncieHus. IlepeBoa uenbix 4ucen B npejeiax ot 0 o
1024 B zBOMHMHYIO CHCTeMYy cuHucieHua. BocbMepuuHas CHUCTEMa CHHCIIEHMSL.
[lepeBos 4MceN U3 BOCbMEPHYHOH CHCTEMBI B JIBOMUYHYIO H JACCATHYHYIO CHCTEMBI
u obparHo. IllectHaanarepuunas cuctema cuucinenus. IlepeBoa uucen H3
LIECTHAMUATEPHYHON CHCTEMBI B JIBOMYHYIO, BOCBMEPHYHYIO M JIECATUYHYIO
CHCTEMbI H 00paTHO.

ApupMeTHHSCKHE ONepaliiH B JIBOWYHOMN CHCTEME CHHCTIEHUS.

DiieMeHThl MATEMATHYECKOH JOTHKH

Jlormveckue  BbickasbiBanus, JIOTHUYECKHE  3HAYEHMS  BBICKA3bIBAHMH,
DjleMEHTApHBIE KM COCTABHBIE BbiCKa3biBaHuA. JIOrHYECKHe ONEpalHu: «u»
(KOHBIOHKLIKS, JIOTHYECKOE YMHONKEHME), «vnu» (AH3BIOHKLHA, JOTHYECKOe
ciokeHue), «Hey» (noruyeckoe orpuuanue). [IpHopurer NOrM4YecKux onepalmi.
OnpejiesieHie HCTHHHOCTH COCTABHOIO BbICKA3bIBAHUSA, ECIIM H3BECTHBI 3HAYCHHA
HCTHHHOCTH BXOMAIIMX B HEro SJEMEHTapHBIX BhICKasbiBaHWi. Jlornueckue
ppIpakenus. [lpaBuia 3amicH JIOTHYEeCKHX Bblpaxenuii. IlocTpoenue TabuLl
HCTUHHOCTH JIOTHHECKUX BBIPAKEHHH.

Jloruueckue 3/eMeHThl. 3HAKOMCTBO € JIOTHYECKHMH OCHOBAMH KOMIbIOTEPA.

AJIFOPHTMBI H IPOrpaMMHpOBaHHE

HCnoJiHHTE/H H AJITOPHTMbI, AJIFOPHTMHYECKHE KOHCTPYKIHH

IMonatue anroputMma. HcmonHuTeNH anropuT™MoB. AJTOPHTM Kak IUlaH
yTipaBIeHus HCIOIHUTENEM.

Cgoiicrea anroputma. CrnocoObl 3anucH anropurMa (C/OBECHbBIH, B BHJE
0J10K-CXEeMBI, POrpamma).

AnroputmMudeckue KoHcTpykiuu. KoHcTpykuus «cnenosanue». JInHeHHbIH
amroput™.  OrpaHd4MeHHOCTh  JIMHEHHBIX — ANTOPHTMOB:  HEBO3MOMXHOCTD
MpeyCMOTPETh 3aBUCHMOCTh [10C/IEI0BATENLHOCTH BBITOJIHACMBIX JeicTBuil oT
MCXOJHBIX JJAHHBIX.



KoHCTpYKIHMS «BeTBIeHMe»: NOTHAA W HenoaHas (opMmbl. Beinonnenne H
HEBBITIOJHEHHE YCIIOBHA (MCTMHHOCTB M JIOXKHOCTh BbICKasbiBaHus). [IpocTeie 1
COCTaBHBIE YCIIOBHS.

KOHCTPYKIMS «TOBTOPEHHA»: LMKIb C 3a1aHHBIM YHCIOM NOBTOPEHHM, C
YCIIOBHEM BBITIOJHEHUS, C IEPEMEHHOH LIMKIA.

Pazpaborka a8 (opmMaibHOrO HCMOJHUTENS airopHT™Ma, NPHBOJALIETO K
TpeGyeMOMY pe3ylbTaTy TIPM KOHKPETHBIX HCXOJHBIX [aHHBIX. Paspabotka
HECNOKHEIX AITOPMTMOB € WCHOIb30BAHHEM LMKJIOB M BETBIGHHH s
ynpasienns GOPMATBHBIMH HCTOTHHTENAMH, TakuMH Kak PobGot, Yepenaiika,
Uepré&kHUK, BblnonHenue  airopuTMOB  BPYWHYI0O W Ha  KOMIILIOTEPE.
CuHTakcHueckue u Jornyeckne ommdku. OTkassl.

H3bIk nporpaMMHEpPOBAHHS

SI3sik nporpammuposanns (Python, C++, IMackanb, Java, C#, IllkonbHbiii
AnroputmMH4ecKuii SI3bik).

CucteMa NpOrpaMMHPOBAHHsA: PEJAaKTOp TEeKCTa MpOrpamMMm, TPaHCIATOP,
OTJIaYHK,

[lepeMennas: THI, MM, 3HauenHe. Llenbie, BelecTBeHHbIE M CHMBOJIBHbIC
nepeMeHHbIe,

Oneparop npHCBAHBAHHA., APH(DMETHYECKHE BbIPAKEHHA H [OPAJIOK HX
Bbrumcienns. Onepalii ¢ LUENbIMHA YHCIaMK: LEJ0YHCICHHOE /Ie/IeHHe, 0CTaTOK
OT [[e/IeHUS.

Berenenus. CocTaBHpie YCHOBHs (3arMCh JOTHYECKHX BbIDaXEHHH Ha
M3y4aeMOM si3BIKE MporpaMMupoBanus). Haxoxaenue MUHAMYMa H MaKCHMyMa
U3 IBYX, TPEX W 4eThIpEX uucen. Penienue KBajpaTHOTO YpaBHEHHHA, HMEIOLIETO
BEIIECTBEHHBIE KOPHH.

Jlanorosasi OTJIalKa TPOIpaMM: [OLIArOBOe BBINOJIHEHHE, MPOCMOTP
3HAYSHUH BEJMYMH, OTIaN04YHbIH BEIBOJ, BbIOOP TOUKH OCTAHOBA,

Lk ¢ yenosuem. AsroputM EBkinia s Haxoxaends HaubolbiIero
obuiero AeauTens ABYX HaTypaibHbIX 4uces. PasbueHue 3amicH HaTypanbHOTO
YHCTA B TMO3HIHOHHOM CHCTEME ¢ OCHOBAaHMEM, MeHBIIMM MM papHeiM 10, Ha
oTHeNbHbIE HIH(PLL.

[ukn ¢ mepeMeHHOM. ANTOPUTMbL MPOBEPKH /IENUMOCTH OJHOIO LEJIOro
YMCia Ha IpYroe, NPOBEPKH HATYPAJILHOTO YHCIIA Ha MPOCTOTY.

O6paboTka cUMBOJIbHBIX JaHHbIX. CHMBOIbHEE (CTPOKOBBIC) MEPEMEHHbIE.
[MocumBoabHas obpaborka crpok. [lojcuér vacTorel MOSBJICHHA CUMBOJA B
crpoke. Berpoennsie GyHKUMH 1715 06paboTKU CTPOK.

AHAITH3 AJITOPHTMOB



OnpeneneHne BO3MOXKHBIX Pe3ylbTATOB paboTEl aIropuT™Ma IpH JaHHOM
MHOXKECTBE BXOIHBIX JAHHBIX, ONpefeneHie BO3MOKHBIX BXOIHBIX HAHHBIX,
[PUBOASILIAX K IAHHOMY Pe3yJibTaTy.

9 KJIACC

IudpoBasi rpaMOTHOCTH

'no6ansnas cets MurepHer u crpaTeruu 0e30nacHoro noseaeHus g Hel

[Mmobamsras ceTs Murepuer. IP-ampeca y3nos. CereBoe XpaHEHHE AaHHLIX.
MeToasl HHAMBUYAILHOIO U KOJIJIEKTHBHOTO pa3sMELLCHHA HOBOH MH(pOPMALIHH B
Wnrepuere. bBonblue JaHHble (MHTEPHET-IAHHBIC, B HACTHOCTH AaHHBIE
COIHATBHBIX ceTeil).

[Moustie 06 mHMOpPMAUMOHHOH Ge3onacHOCTH. YTrpo3bl HH(OPMALHOHHON
GezonacHocTH mpy paboTe B TNODANBHON CeTH M METO/IbI MPOTHBOJICHCTBUA HM.
[Mpapuia Ge3zonacHoil ayTeHTHHHKAIIMH. JawMra JuMuHON  HHQOpMALHH B
HMutepuere. be3onacHeie cTpaTerdu MoBE/ICHHA B Wutepnere. Ilpenynpexaenue
BOBJIEYCHHA B JIECTPYKTHBHBIC M KPUMHWHAJBHbBIC (popMbl CETEBO# AKTHBHOCTH
(knGepOyIHHT, QUILKET 1 Apyrue GopMmbl).

PaGora B HHGOPMAIHOHHOM POCTPAHCTBE

Buubl esTenbHOCTH B MiHTepHeTe, HHTCPHET-CEPBHChI: KOMMYHHKAUHOHHBIC
cepsuchl (mouropas ciyx0a, BUEO-KOH(epPeHU-CBi3h U ApyrHe), CrpaBoyYHble
cyk6bl  (KapThl, pacnMcaHus M JIpyrue), MNOMCKOBBHIC cykObl, CIyKObI
oGHOB/IEHUST TIpOrpaMMHOro  ofecredeHus W - Apyrue ciyx6bl.  CepBHCh
rocyiapcTBeHHbIX ycuryT. Obnavunbie XpaHuIHIla JaHHbIX. CpejicTBa COBMECTHOH
pa3paboTKH JIOKYMEHTOB (onnaiin-oducel). [Iporpammuoe obecrneueHue Kax BeO-
cepBuC: OHJIANHOBLIC TEKCTOBLIE rpaduueckie peaKTopbl, Cpebl pa3paboTKu
[porpamMm.

Teopernueckue ocHOBbI HHHOPMATHKH

Moae/IHpOBAHHE KAK METO/1 MO3HAHHHA

Mojie/ib. 3a1auH, peliaeMble ¢ NOMOILLI0 MOACTHPOBAHMA. Knaccudukaumu
Mojeneil. Marepuanbubie  (HarypHbie) M HH(OPMALMOHHEIE  MOJICIIH.
HerpepbiBHEIE H JIMCKPETHBIE MOJICIH. Mmurammonnsie  mMozend. Mrposeie
mojenu. OneHkKa aneKBaTHOCTH MOJENH MOJAESIMpPYeMOMY 00BEKTY M LEIAM
MO/Ie/TMPOBAHHA.

Tabnuausie Mogeau. Tabauna Kak npeacTaB/IeHHe OTHOLICHHA.

Basel ganmeix. Orbop B Tabnauie CTPOK, YJAOBACTBOPAIOLIMX 3aAaHHOMY
YCIOBHIO,

['pad. Bepummua, peGpo, nyrs. OpueHTUpOBaHHbBIC H HEOPHEHTHPOBAHHbIE
rpadel. Jmna (Bec) pebpa. Becosas matpuia rpada. Jlnmpa myTH MEKIY
pepinHaMi rpada. [louck onTHMaNLHOrO NyTH B rpade. Hawanbnas BepuinHa



(MCTOYHMK) M KOHE4HAsl BeplIHHa (CTOK) B OpHeHTHpoBaHHOM rpade. Boruncinenue
KOJIMYECTBa MyTeH B HANpaBleHHOM allHKIW4YeckoM rpade.

JepeBo. Kopens, BepmmHa (ysen), auct, pebpo (ayra) aepesa. Beicora
nepesa. [loxnepeso. Ilpumepsl ucrons3osanus nepesbes. Ilepebop BapuaHTOB €
MOMOLIBIO JiEpeBa.

[lonaTHe MaremaTHYecKoO# MoOjeIW. 3ajayd, pellaeMble ¢ [IOMOLLBIO
MareMaTHYecKoro (KOMILTEPHOr0) MojenupoBanus. OTiHyle MaTeMaTH4ecKoi
MOJEJN OT HATYPHOH MOJAEIM W OT CJIOBECHOro (JIMTepaTypHOro) OMHCaHus
obbekTa.

DTHth KOMI’IleTC]]HCII'O MD,.'IC‘L"[HPDBH]'IHHI MoCcTaHOBKAa 3ala4M, ]IUCTPOEHHFJ
MaTeMaTHYeCcKON MOJe/H, NIporpaMMHas peajinsanus, TeCTUPOBAHUE, [IPOBEAeHHE
KOMITEIOTEPHOIO DKCIEPUMEHTA, aHallH3 ero pe3ysibTaToB, yTOYHEHHE MOJIEIH,

AJITOPHTMBI H IPOTPAMMHPOBAHHE

PazpaboTka ajiropuTMoB H NporpamMmm

Pazbuenne 3aaum Ha nojzajsaun. CocrapieHHe alrOpUTMOB H [IPOrpaMMm c
MCIIOJIB30BAHUEM BETBJIEHMH, LMKIOB M BCIIOMOraTelbHLIX AIrOPUTMOB JUIs
ynpasjieHHa ucnoiaHutenem PoGoT HaM APYrHMH MCTIOJIHHTENSMM, TAKMMH Kak
Yepenaiuka, YepTéKHHK H IPYTHMH.

Tabnuunble BenwuuHb! (Maccusbl). OnnoMepHble MaccHBel. CocTaBneHue M
OTIAZKa MPOrpaMM, peannu3yiolMX THIIOBLIE alropuTMbl 06paboTKH OJIHOMEPHBIX
YHCIOBLIX MAaCCHBOB, HA OJHOM H3 HA3BIKOB rnporpaMMHipoBaHHA (P_Vthon, 'C++,
[Mackans, Java, C#, lllxonbHslit AnroputMudeckuil 3pIk): 3anojHeHNEe YHCIIOBOTO
MACCHBA C/ly4aiiHbIMHM 4HCJIaMH, B COOTBETCTBMH C (JOPMYJIOH WM NYTEM BBOJA
YMCeJ, HAXOXKAEHHe CYMMBI 2JIEMEHTOB MAacCHBa, JIMHEHHBIH MOMCK 3a1aHHOIrO
3HAYeHHMs B MaccHBe, MNOACYET 3JIEMEHTOB MAaccMBa, Y/IOBIETBOPAIOUIMX
3aJJaHHOMY YCIIOBHIO, HAXOXK/IEHHE MHHHUMAJIBHOIO (MakCHMaibHOIO) 31eMeHTa
maccuBa. CopTHpOBKa MacCHBA.

ObpaboTka 1MOTOKa JaHHBIX: BBIYMCIEHME KOJIMYECTBA, CYMMbl, CPeJHEro
apu(pMeTHHECKOTO, MHHHMAJIBHOIO M MAKCUMAIBHOIO 3HAYEHHS JIEMEHTOB
MocJae/I0BaTEIBHOCTH, Y0BIETBOPAIOLIMX 3aJaHHOMY YCIIOBHIO,

Yupaeaenue

VYnpassienne. Curnan. O6patHas cps3b. [TonydeHue cHrHanoB oT HPPOBLIX
JaTYMKOB (KacaHwus, paccTosiHMs, cBera, 3Byka u  apyroro). [lpumeps
HCIIONIB30BAHNSA  MPUHUKMNA oOpaTHOW CBA3M B CHUCTEMAx  YIpaBJIEHMS
TEXHUYECKMMH  YCTPOHCTBaMH C TIOMOIIBIO JaTYHKOB, B TOM YHC/IE B
poboToTeXHHUKE.

[TprMeps poBOTH3HPOBAHHBIX CHCTEM (CHCTEMa YIpaBleHHA ABHIKCHHEM B
TPaHCMOPTHOH CHCTEME, CBapoYHas JMHHMs aBTO3aBOJA, ABTOMATH3HPOBAHHOE



yIpaBsieHHe OTOIUIEHHEM JIOMa, ABTOHOMHAs cHCTeMa YNpaBlIeHUs TPaHCHOPTHLIM
CpEJICTBOM M APYTHE CHCTEMBI).

HNugopmaunonnbie TEXHOJOTHH

JeKTPOHHBIE TAGIHIILI

[TonsTHe 06 MeKTPOHHBIX Tabnuuax. Tunbl JaHHBIX B AYEHKaX NEKTPOHHOI
tabnuel. Peaktnposaine U (popmarnposanne Tabaui. BeTpoeHHbie (GyHKIAH
IS TIOMCKA MAKCHMyMa, MHHHMYMa, CYMMBl M CpPEAHEro apu@MeTHecKoro.
CoprupoBKa JaHHBIX B BBIICJIEHHOM [lHAnasoHe. [TocTpoenue amarpamm
(rUcTOrpaMMa, KpYyromasi jMarpaMma, TOueqHas Juarpamma). Beibop Ttuna
[HATPAMMBI,

TpeoGpasosanue Gopmyn npu konuposanuu, OTHocHTEIbHAS, AGCOMOTHAA
W CMEIaHHAas apecalys.

YcioBHBIE BBUHCICHHA B JNEKTPOHHBIX TaGnuuax. CyMMHpoBaHHE
[OCUST 3HadeHuil, OTBEYAIOMMX 3ajaHHOMY ycnopuio. OBGpaborka GosiblHMX
HAbOPOB AaHHBIX, YHCIEHHOE MO/ICIMPOBAHHE B 2IEKTPOHHBIX Tab/IHLaX.

WidopMaANHOHHbIE TEXHOJOTHH B COBPeMeHHOM 00L1ecTBE

Poxs MHGOPMAIHOHHBIX TEXHOMOTHI B pasBUTHU IKOHOMHKM MHpa, CTPaHB,
pernona. OTKpEITEIE 00pa30BaTelIbHbIC PECyPChl.

Ipodecenn, crszannbie ¢ HHPOPMATHKOH W MH(OPMALIHOHHBIME TEXHOJIOTHAMU:
BeG-mM3aiinep, MpOrpaMMHCT,  pa3paboT4HK MOOH/BHEIX — TIPHJIOXKEHHIH,
TECTHPOBIIMK, aPXMTEKTOpP TNpPOrpaMMHOro obecredeHHs, CHCUHAINCT 1o
AHAIM3Y JaHHBIX, CHCTEMHBIH a[MMHUCTPATOP.



MJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHH MPOTPAMMBI 11O
HH®OPMATHKE HA YPOBHE OCHOBHOI'O OBILEI'O
OBPA3OBAHMAA

Wsysenne HHPOpMATHKM HA YPOBHE OCHOBHOTO obuiero oOpasoBanus
HAMPABJIEHO Ha JOCTHKEHHe O0YyYarolluMHCs THHHOCTHBIX, MeTanpe/iMeTHbIX U
[IPeJIMETHEIX Pe3yJibTaTOB OCBOCHHA COEPIKaHHA yueGHOTO npemera.

JAYHOCTHBIE PE3YJIbTATDI

JIMMHOCTHBIE pe3y/ILTATHl MMEIOT HATPABNGHHOCTh HA pelleHne  salad
BOCTIMTAHHMSA, PA3BHTHA M COLHA/IM3ALHNA obyualommxcs cpejicTaMu yuebHoro
npeMeTa.

B pesynbrarte H3ydeHMs MHOOPMATHKA Ha YPOBHE OCHOBHOTO obuiero
obpazopanus y obyuaiowmerocs OymyT cthopMHPOBAHBI Clle/lyIOLNe JIMIHOCTHBIE
pesyIbTaThl B YaCTH:

1) naTpHOTHYECKOr0 BOCHNTANMA!

LIeHHOCTHOE OTHOIIEHHE K OTeUeCTBEHHOMY KYJIbTYPHOMY, HCTOPHHECKOMY H
HayYHOMY Hacielnio, MOHUMaHHe 3HA4YeHHs MHPOPMATHKK Kak HAyKH B JKH3HH
COBPEMEHHOT0 ODLIECTBA, BIAACHHE JIOCTOBEPHOH uHpopMmalHed O MepeloBbIX
MHPOBBIX M OTEYECTBEHHBIX JIOCTHIKEHHSX B obnacty MHOOPMATHKH ¢
HH(GOPMALMOHHBIX TEXHOIOIrHH, 3aMHTEPeCOBAHHOCTh B HAYHHLIX SHAHWAX O
¢ poBoi TpaHchOPMALHK COBPEMEHHOTO obulecTsa;

2) AYXOBHO-HPABCTBEHHOI0 BOCTIHTAHMN:

OpHEHTALMs Ha MOPANbHbIE IEHHOCTH 1 HOPMBI B CHTYallUAX HPAaBCTBEHHOIO
BHI00pPA, TOTOBHOCTB OLICHHBATH CBOE MMOBEACHHE M NMOCTYIIKH, a TAKKE NOBSCHUE
¥ TIOCTYNKY JPYIUX JIOIel ¢ NOSUIMH HPABCTBCHHBIX H [PABOBLIX HOPM € yUETOM
OCO3HAHMS MOCHEACTBHI  MOCTYNKOB, AaKTHBHOE HEMNPHATHE ACOUMAIBHBIX
TNIOCTYIIKOB, B TOM 4yucie B MuTepHeTe;

3) rpamaaHCcKOro BOCIIMTAHNNA:

npejcTapieHHe © COLM@ILHBIX HOPMax M TIpaBuiax MEKITHYHOCTHBIX
oTHOWEHHH B KOMIEKTHBE, B TOM 4HMCJIe B CONMANbHBIX COODILECTBAX,
cobmopenne mnpaBun 0E30MacHOCTH, B TOM HWCIE HABBIKOB Oe30macHoro
[OBEJEHMSI B WHTEpPHET-Cpefie, TOTOBHOCTH K pasHOOOpasHoi COBMECTHOM
[leSTebHOCTY [IPH BBIIOJHEHMM y4eOHBIX, MO3HABATENBHBLIX 3a/at, CO3JaHHH
yueGHBIX NPOEKTOB, CTPEMJeHWe K B3aUMONOHMMAHWIO H B3aHMONOMOIIH B
npotecce 3ToH y4eOHO#H JIeaTeNbHOCTH, TOTOBHOCTE OLICHUBATE CcBOE noBeeHue U
MOCTYMKM CBOMX TOBapHilel C MO3MUUAH HPABCTBEHHBIX M MPABOBBIX HOPM C
yu&TOM OCO3HAHMS MOCIEICTBUH NOCTYNKOB]

4) uennocTell HAYUHOr0 NO3HAHHUSNA:

chopMHPOBAHHOCTE MHPOBO33PEHYECKHX npeactasnenuit 06 MHpOPMALIHH,
uH(GOPMAITHOHHBIX npoteccax " HH(QOPMaITHOHHBIX TEeXHOOTHSX,



COOTBETCTBYIONIMX COBPEMEHHOMY YPOBHIO PasBUTHA Hayku W OOlIecTBEHHON
PAKTHKH ¥ COCTABNATOLMX 0a30BYI0 OCHOBY JUIA MOHUMAHHS CYLUIHOCTH HAY4HO
KapTHHbL MHPa;

unTepec K oOyueHuio H TO3HAHHIO, A0003HaATENBHOCTD, [OTOBHOCTE H
criocoBbHOCTE K caMo00pa3oBaHnio, OCO3HAHHOMY BLIOOpY HANpaBlIeHHOCTH H
ypoBHs 00y4YeHUS B Ja/IbHEHILIEM;

oBlajeHHe OCHOBHBIMM HABBIKAMM MCCIeI0BATE/ILCKOR  eATE/IbHOCTH,
YCTAHOBKA Ha OCMBICIEHHE OrBITA, Hab oeHWi, TOCTYNKOB W CTpPEeM/CHHE
COBEPIICHCTBOBATE YT  JOCTHKCHHA WHAMBUIYATIbHOTO W KOJJIEKTHBHOTO
fraronony4ns;

chopMUPOBAHHOCTE UHGOPMALMOHHO Ky/IbTYpbl, B TOM 4HCIC HABBIKOB
CaMOCTOSATENBHON paboThl ¢ Y4eOHBIMH TEKCTaMHU, cripaBoyHOll J1MTEpaTypoOil,
pasHOOOpa3HBIMU CPEJICTBAMH HH(POPMAITHOHHBIX TEeXHOIIOTHH, a TaKKe YMEeHMs
CAMOCTOSTEIBHO ONPENENsTh LUEJIH CBOSro o0yueHusl, CTaBUTh 1 (POpPMYyIHPOBATH
s cebst HOBbIE 3ajaum B yuébe [O3HABATEILHOM J1eATelbHOCTH, pa3BUBATh
MOTHBBI ¥ WHTEPEChI CBOEH [03HABATE/IbHOH JIEATENIbHOCTH,

5) popmupoBaHHs KYILTYPbI 310pOBbLi:

OCO3HAHWE 1IEHHOCTH JKHM3HHM, OTBEICTBEHHOE OTHOIICHHE K CBOEMY
30pOBBIO, YCTAHOBKA Ha 3/10POBbI obpa3z H3HM, B TOM HHCiIe U 34 cyéT
ocBoenHMss W cobmosenus TpeOGoBaHHH OesonacHol akcrayartalHy  CpeicTs
HHOOPMALMOHHBIX H KOMMYHHKaIHOHHBIX TEXHOJIOTHH}

6) TPYAOBOI0 BOCIHTAHHA:

MHTEPEC K TMPAaKTHYECKOMY H3YHCHMIO npodeccuit U TpyAa B cdepax
npodheccHoHaNbHOH NEeATENIEHOCTH, CBA3aHHBIX ¢ uH(pOPMATHKOH,
nporpaMMHpoBanieM H UH(OPMALIMOHHBIMU TEXHOJIOTHAMH, OCHOBAHHLIMH Ha
JOCTHKEHHSX HayKn MHPOPMATHKH H HAYYHO-TEXHUUECKOrO MPOrpecta,

ocozHaHHblil  BBIOOpP W MOCTPOCHHE MHIMBUIYANbHONH  TPaeKTOPHH
00pa3oBaHHA W JKU3HEHHBIX [1aHOB C YUETOM JIMYHBIX M ODLIECTBEHHBIX
MHTEpecoB W noTpebHoCTell;

7) KOJOTrHYECKOr0 BOCTIHTAHMSN!

ocozHaHue rnofanLHOro XapakTepa SKOJTOrMieCcKHX npoGiieM M yred ux
pellileHHs, B TOM u4Hcne ¢ YUETOM po3MokHocTEH  HHOOPMALMOHHBIX H
KOMMYHHKalMOHHBIX TEXHOJIOTHH,

8) aganTannu 00yYaOMErocs K H3MEHAIOMHMES Y CI0BHAM CONHAIBHOH
N NpUpOHON cpeabl:

OCBOEHHE OOYHAIOUMMUCS COLMAIBHOTO OMbITA, OCHOBHBIX COLHANBHBIX
poJieii, COOTBETCTBYIOIIMX BE/ylUICH ACATE/IbHOCTH BO3pacTa, HOPM ¥ MpaBui
o6 IIecTBEHHOTO MoBeieH s, GopM CONMANBHOI JKU3HU B FPYNNax H coodlIecTBax,
B TOM YHC/IE CYIIECTBYIOIIMX B BUPTYalbHOM NPOCTPAHCTBE.



METANPEIMETHBLIE PE3YJIBTATBI

MeTanpeaMeTHbIe Pe3ybTaThi OCBOCHHs [POrpaMMbl M0 M HopmaTHKe
OTpaKalOT  OBJajeHue  yHUBEPCAILHLIMH yueOHbIMH ~ JIEACTBUAMH  —
[103HABATEIbHEIMH, KOMMYHHKATHUBHBIMH, PEryniaTHBHBIMH.

To3naBaTe/ibHbIEe yHHBepCaIbHbIE yHeDHbIE AeiicTBUsA

bazoBbie JJOrHYecKHe 1eHcTBHII:

yMEHHE OnpelesiTh MOHATHA, CO3AaBarh 00001IeH!A, YCTAHABIUBATL
aHAIOrHH, KIacCHpHUMpOBaTh, CaAMOCTOATEIBHO BeIOMpaTh OCHOBaHWA H
KpUTEpHH UL KIacCH(pUKaluy, ycTaHABINBATH [PHYUHHO-CIIE/ICTBEHHBIE CBA3H,
CTPOMTH JOTHYECKHE PACCYKIACHMH, Jenarh YMO3AKIFOYeHHs  (MHJLYKTHBHBIC,
Jle/lyKTHBHbIE | [0 AHAJIOTHH) H BRIBOJBL,

yMEHHE CO03/aBaTh, NMPUMEHATL npeobpa3oBblBaTh 3HAKH MW CHMBOIIEL
MOJE/IN ¥ CXEMBI /LISt pellieHns y4eOHbIX H [03HABATENbHBIX 3a]1at,

CAMOCTOSITENIHHO BBIOMpPATh CMoco0 pelucHus yqeOHOH 3ajatun (CpaBHHUBATE
HECKOJIbKO BapHAHTOB PEILCHHA, peibupars Haubolee MOJXOAAIINH € YYETOM
CaMOCTOSTE/TLHO BbIIEIEHHBIX KPHTEPHEB).

Ba3soBbie HCCIEA0BATEILCKHE 1eHCTBHAL

dopMynMpoBaTh BONPOCH, (QHUKCHPYIOUME pasphiB MEHILY peajibHbIM U
KenaTebHbIM COCTOSTHHEM CHTYallHH, 00BeKTa, 1 CaMOCTOATENBHO yCTaHABINBATE
HCKOMOE H JJAHHOE;

OLIEHUBAThL Ha TIPUMEHHMOCTE U JIOCTOBEPHOCTH UHPOPMALMIO, MOTYIEHHYIO
B XOJIe UCCIIEA0BAHMS;

MPOTHO3KMPOBATh BO3MOXKHOE JaNibHEHIIIEE PAsBHTHE NPOLECCOB, coOBITHI W
WX TIOCJIENCTBHA B AHAJIOTHUHBIX WM CXOAHBIX CHTYALMAX, @ TAKKE BBIABHTATL
npe/noNoKeHHA 00 UX Pa3BUTHU B HOBBIX YCJIOBHAX H KOHTEKCTAaX.

PaGora ¢ undpopmanmeii:

BHUIBAATE JeGUUNT HHOOPMALHH, JaHHBIX, HeoOXOAMMBIX JUId pelieHUs
MOCTABJIEHHOH 3a1a4u;

MPHMEHATL Pa3/IMuHble METO/bl, MHCTPYMEHTBI W 3alpockl [IpH MOUCKE M
orbope uH(bOpMALMK HIA AAHHBIX M3 HMCTOYHMKOB C y4ETOM MpPeLIOKEHHOH
yueGHOI 3a/1a4K W 3a1aHHbBIX KPHTEPHEB;

BBIOMpATh, AHAIM3MPOBATL, CHCTEMATHU3NPOBATL M MHTEPIPETHPOBATD
HH(OPMALIMIO PA3THUHBIX BUIOB ¥ (DOPM MPE/ICTABICHHA;

caMocTosTeLHO — BeIOMpaThk  ONTHUMAIILHYIO dopmy  TpeAcTaBleHHs
uHbOpMALIHH H HIUIKOCTPUPOBATE PelIacMbIC 3amayl HEC/IOKHBIMH CXeMaMH,
nuarpaMmMamMi, HHOH rpaduKkoi 1 HX KOMOMHALIMAMHI,

OLICHHBATh HAA&KHOCTh HH(MOPMALMM 110 KPHUTEPHAM, TPEeIOKEHHEIM
yumrTeNeM WK copMyTHPOBAHHBIM CAMOCTOATEILHO;



> PeKTUBHO 3aNOMHHATE M CHCTEMATH3HPOBATE HHPOpMALIHIO.

KoMMyHHKATHBHBIE yHHBEPCAIbHbIE YueOHbIe IeHCTBHS

O0wenne:

COMOCTABIATH CBOM CYXKAEHHS C CYKIACHMAMH IPYrHX y4acTHHKOB JHA/I0rd,
obHapyKHBATh PA3IHYHE H CXOJCTBO MO3ULIHH;

1ry6JIMYHO NPENCTABIATh PE3Y/bTaThl BBIMOIHEHHOTO ONBITA (aKCrepHMEHTa,
HCCIe0BaHus, MPOSKTA);

CAMOCTOATENBHO BLIOMpaTh (JOpMaT BRICTYTUIEHHS ¢ y4CTOM  3aja4
[pe3eHTalK M O0COOEHHOCTEH ay/AMTOPHHM M B COOTBETCTBHMM C HHM COCTABIIATH
YCTHBIE M MHCHMEHHBIE TEKCThI C HCIIOIb30BAHHEM HILTIOCTPATHBHbIX MATEPHATIOB.

CoBMecTHAS AeSITEIbHOCTH (COTPYAHHYECTBO):

MOHMMATEL M HMCIIOJIB30BaTh NpPEMMYLIECTBA KOMAHIHOH H HHJIMBHIYaJIbHOM
paboThl NpH pPELIEHHH KOHKPETHOH npobneMbl, B TOM 4YMCIe [PH CO3AHMH
HH(POPMALIOHHOTO MPOAYKTa;

MPUHUMAaTh 11eTb COBMECTHOH MHQOPMALMOHHOH ACSTENBHOCTH 110 cbopy,
obpaborke, mnepenade, GOPMATH3ALHH HHQOPMAUMH, KOLICKTUBHO CTPOWTH
fedcTBUS MO ef JIOCTHKEHWIO: pacnpe/ieNiiTh POJH, J0roBapHBaThLC, obcyxaaTh
MpPOLIECE ¥ Pe3y/IbTaT COBMECTHOM paboTsl;

BBIIOJIHATE CBOIO 4YacTh paborel ¢ uHpOpmauued HiH UHOPMAIHOHHEBIM
NMPOAYKTOM, [OCTHIas KauyeCTBEHHOTO pesyibTaTa 1o CBOEMY HaNpaBjIecHHIO H
KOOPIMHHPY# CBOH JIeHCTBHSA € APYIHMHU WICHAMH KOMaH/bI;

OlICHHBATE KAYeCTBO CBOEro BKIaaa B o01ui nH(OpMAaIMOHHEIH MPOJIYKT 110
KPUTEPHAM, CaMOCTOSITENIEHO c(hOpMY. TMPOBAHHBIM y4YacTHUKaMH
B3aUMO/1eHCTBHIS;

CpaBHMBaTh pe3yJbTAThl ¢ WCXOJHOW 3ajaaded H BKJIAL KaKA0ro dieHa
KOMaH/Ibl B JOCTHIKEHME pe3y/bTaToB, PasiAeiaTh Cepy OTBETCTBEHHOCTH H
IIPOSBJIATH TOTOBHOCTD K TPe/IOCTABICHHIO 0THETA NEpel CPYIIOH.

PeryisTuBHbIe YHHBepcaAIbHble yaeOnbie 1eHCTBHS

CaMoopraHnusanus:

BLIABISTE B JKH3HEHHBIX M yueOHBIX cHTyauusx npodiembl, Tpedylomme
penienns;

OPMEHTUPOBATbCS B  PasNUYHBIX TONXOAAX K [PHHATHIO pelieHui
(MHMBU/YAIIbHOE IPHHATHE PelICHHHA, TPUHATHE PelICHHH B Ipynie);

CAMOCTOSTELHO COCTABIATh AIrOPHTM PeLICHHA 3aiaqd (MM ero 4acts),
BLIGMpaTh crocod pelieHns yueOHOH 3a1auy ¢ YIETOM WMEHOUIHXCA PecypeoB H
cOBCTBEHHBIX  BO3MOMKHOCTEH, AapryMEHTHpOBaTh MNpenaraeMbiec  BapuaHTbl
peLIeHHIH;



COCTABIATh IUIAH AEHCTBHH (M7IaH peanu3allid HaMeYeHHOro ajlropuTMa
pelieHts), KOPPEKTHPOBATE TPE/UIOKEHHBIA aNropuT™M ¢ Y4YETOM IOXyYeHHH
HOBBIX 3HAHHI 00 N3ydaeMoM 00beKTe:

nenaTh BHIOOP B YCIOBHAX MPOTHBOpeuHBO# HH(popmauun u  Opath
OTBETCTBEHHOCTD 3@ pPelleHHE.,

CamokouTpob (peduiexcus):

BIAIETh crocofaMu CaMOKOHTPOJIs, CAMOMOTHBALMH H pediekcuy;

naBaThk OLEHKY CHUTYALIHH U Npeuiarath Ijan eé W3MeHCHNA,

YVUUTHIBATH KOHTEKCT W TMPEIBHJIETE TPYAHOCTH, KOTOPbIE MOIYT BO3HHKHYThH
npM pelleHWH yueGHOH 3ajauM, aJanTUPOBaTh pPEUICHHE K MEHMIOUHMCS
00CTOATENLCTBAM;

OOBACHATE  MPHYHHBLI  JOCTIKeHHS  (HEJOCTHIKEHMA)  pe3y/bTaroB
WH()OPMALIMOHHON NesTeIbHOCTH, 1aBaTh OLEHKY NPHOOPETEHHOMY OMBITY, YMETh
HAXOAWTH MO3UTUBHOE B MPOH30MIEAIIEH CHTYALIHN,

BHOCHTH KOPPEKTHBbI B /JEATENbHOCTh Ha OCHOBE HOBBIX OOCTOATENBCTB,
M3MEHMBLUIMXCS CHTYALINI, YCTAHOBIGHHBIX OILMOOK, BOSHHKIIMX TPYAHOCTEH,

OLIEHMBATh COOTBETCTRBHE Pe3yJIbTara LEJIH H YCIOBHSM.

IMOUHOHANLHBIT HHTE/LJIeKT:

CTABHTHL ce0f Ha MECTO JAPYroro 4ejloBeKa, MOHUMAaTh MOTHBbBI M HaMepeHHs
Apyroro.

MpuusTue ceds U APYrux:

OCO3HABaTh HEBO3MOMKHOCTh KOHTPONHPOBaTh BCE BOKPYT Jae B YCIOBHAX
OTKPBITOIO JAOCTYyMA K JII00bIM 00bEMaM HHpopMaI|K.

MNPEAMETHBIE PE3YJIBTATHI

K konuy oOydenus B 7 waacce y ofydawoulerocs OyayT chopMHpOBaHbl
CeyoliHe YMeHHA:

NOACHATE Ha npHMepax CMBIC]I MOHATHH «HHpOpMALIHL?,
«uH(OpPMAIMOHHBIH  mpouece»,  «oOpaboTka  HHOOPMALIMWY),  «XpaHeHHe
nadopmaiuny, «nepeaaia nHpopmaLnm»;

KOJMPOBaTh M AEKOJAMPOBaTh COOOILEHUs [0 33aJaHHbIM  NpaBHJaM,
JIEeMOHCTPHPOBATH MOHHMAHNE OCHOBHBLIX IPHHLHIIOB KOAHPOBaHUS HH(pOPMALIUMK
pa3IMYHON NPHPOB (TEKCTOBOH, rpagHYeCKOi, ayiHO);

CpPAaBHMBATL JUTHHBEI COODINEHMH, 3aMHCAHHBIX B pPasiHYHBIX aj(aBuTax,
OlEpHPOBATE EAHHULIAMH H3MepeHHs HH(POPMALMOHHOTO O00BEMA H CKOPOCTH
nepe/iayn JaHHBIX;

OLIEHMBATH M CPABHMBATL Pa3Mepbl TEKCTOBbIX, rPaiMYEcKUX, 3BYKOBBIX
daiinos u Bugeodaiinos;



MPUBOJIMTE TIPUMEPbl COBPEMEHHBIX YCTPOHCTB XpaHeHWs W Tepe/aty
uHbOPMAlLIHK, CPABHMBATE MX KOJIMYECTBEHHbIE XapAaKTEPHCTHKH,

BBUIEAATE OCHOBHBIE ITAllbl B HCTOPHM W [IOHMMATh TEH/ICHUHH Pa3sBHTHA
KOMITBIOTEPOB M IIPOIpaMMHOT0 06ecreueHus;

TOMY4aTh M MCMONB30BATE HHGOPMALHIO O XaPAKTEPHCTHKAX [16PCOHATIEHOTO
KOMIBIOTEPA M €ro OCHOBHBIX 3JeMeHTax (Npoleccop, ONepaTHBHAA [AMATE,
J10JITOBPEMEHHAs [aMsATh, YCTPOHCTBA BBO/Ia-BbIBO/IA);

COOTHOCHTb XAPAKTEPHCTHKH KOMINBIOTEPA C 33ja4aMi, peluacMbiMi € €To
MOMOIIBIO;

OPUEHTHPOBATBCS B MEPApPXHYECKOH CTPYKTYpe (aiinoBolf CHCTEMBI
(sanmchiBaTE MonHoe uMs Gaiina (karajiora), TMyTh K daiiny (xatanory) mo
UMEIOIEMYCA OMHCAHHIO (DaiIOBOH CTPYKTYPbl HEKOTOPOTO HHPOPMALHOHHOTO
HOCHTENA );

paborare ¢ ¢aiinoBoi  CHCTEMOH  [ICPCOHAIBHOIO  KOMIIbHOTEpa €
HCMOMb30BaHMeM rpaduyueckoro uutepdeiica, a HMEHHO: CO3AABATE, KOTIHPOBATD,
flepeMelaTh, NepenMeHOBRIBATE, yAAIATh U apXABUPOBATE (DAiliibl H KATAIOTH,
HCMONL30BaTh AaHTHBUPYCHYIO NPOrpaMMmy;

MpPeCTABIATh Pe3y/IbTAaThl CBOEH AeATeNbHOCTH B BH/IC CTPYKTYPHPOBAHHLIX
MIUTIOCTPHPOBAHHBIX JOKYMEHTOB, MYJIbTHMEIHIHBIX Ipe3eH Taliii;

uckaTh uHbopmanuio B MHTepHETE (B TOM YHC/Ie, 10 KJIIOYEBBIM C/I0BaM, 110
H306paNKEHHIO), KPUTUYECKH OTHOCHTBCH K HafeHHON HH(pOPMALMH, OCO3HABAN
ONACHOCTH JJisl  JIAYHOCTM W ODIIECTBA PACHPOCTPAHeHHs BPELOHOCHOH
MH(OPMALMH, B TOM YHCITE YIKCTPEMHUCTCKOTO U TEPPOPUCTHHECKOTO XapaKTepa;

OHUMATE CTPYKTYPY 8/pecoB Bed-pecypeon;

HMCIOJIB30BATE COBPEMEHHBIE CEPBHUCHI MHTEPHET-KOMMY HHKaLHH;

cobmonats TpeboBaHus Oe30nacHOM IKCIIyaTalMKi TEXHHYCCKUX CPE/ICTB
WHQOPMALMOHHBIX H KOMMYHHKAIMOHHBIX TEXHOJIOIHH, co0noaaTe ceTeBoi
yTHKeT, 6a30Bble HOpPMBI HMH(OPMALMOHHOH STHKH M mTipasa npu pabore ¢
NpHIOKEHMsIMU Ha MoGbix yerpoiicTsax u B MurepHere, BhiOHpaTh fezonacHele
CTpATerHy MOBEICHHs B CETH]

NPUMEHATE  METOILI  MPO(UIAKTUKA  HEraTWBHOIO  BJIMSHUS  CPEJICTB
WHGOPMAIMOHHBIX ~ H  KOMMYHHMKALMOHHBIX ~ TEXHOJIOIMHl  Ha  3/10pOBbE
nosb30BaTeNs.

K konmy ofydenus B 8 Kiaacce y obyuaiomerocs Gyayr cpopMHPOBAHEI
cle/lyloniHe YMEHHS !

MOSICHATE  Ha  NpHMepax  pasiuuMs  MEXKAy  [O3ULMOHHBIMH W
HeNno3UuIMHOHHBIMHE CHCTEMAMMH CHHCIEHHSA,



3anHCHIBATh M CpaBHMBaTh Lenbie uueiaa oT 0 10 1024 B pasnM4HbLIX
[TO3UIMOHHBIX CHCTEMAX CHUHCJIeHHsI (C OCHOBAHMAMM 2, B, 16), BBINOJIHATE
apu(MeTHYeCKHe oneparii Hal HUIMH;

PACKpLIBATL CMBICI MOHATHHA «BbICKA3bIBAHHEY, IOrduecKas ONepaHiy,
«TOTHYECKOE BBIPAXKEHHEN]

3aMCEIBATE JIOrHYECKHe BBIPAKEHMS ¢ WCMONb30BAHHEM JH3IBIOHKLNH,
KOHBHOHKIIHH H O'T‘p!r‘[]_laHHﬂ, onpeleniaTb HMCTHHHOCTbL JOI'MHECKHX Bblpa}KBHHﬁ,
eC/IM W3BECTHBI 3HAYEHMS MCTHHHOCTH BXOUAIUMX B HEro NMEpeMEHHBIX, CTPOHTH
BBl HCTHHHOCTYU 15 JIOTWHECKUX BBIPAKECHUH;

PACKPBIBATE CMBIC/ TOHATHH (MCTIONHATENbY, «AIFOPHTMY, (TpOrpaMMan,
NOHAMAS PA3HHUILY MY YNoTpebieHHeM 3 TUX TEPMUHOB B 0OBIZICHHON peYH H B
“H(pOpMATHKE;

OMUCHIRATH ANTOPHTM PEILEHHA 3a1a4u PasiuiHbIMH cniocobaMu, B TOM
yHc/ie B BHjE OII0K-CXeMBbI;

COCTABJIATE, BLITOIHATh BPYYHYIO H HA KOMITBIOTEPE HEC/I0KHbIE allFOPHTMBbI
C WCMONB30BAHMEM BETBJIEHMH M LMKIOB s YTPaBieHHA HCIOIHHTEIAMH,
takumu Kak Pobot, Yepenaiuka, HepTemiHUK;

MCTIONB30BATE KOHCTAHTHl M TMEPEMEHHbIE Pa3IMYHbBIX THIOB (MHCIOBBIX,
TOFHUECKHX, CHMBOJIBHBIX), @ TAKKE COJePKAllHe HX BbIPAKEHMS, HCHONb30BATh
orepaTop MPUCBaHBaHNS;

HCIONB30BATh NpU paspaboTke MporpaMM JIOTHYECKHE 3HAUCHHA, ONepaluu
H BBIPAKEHUS C HUMH;

aHAIIN3HpOBaTh ]'lpE)_UIO}KEHHI:-Ie AJTrOpUTMBI, B TOM YHCIE ONpeneniaTb, KaKHue
pesyJBTATE BO3MOKHBI [IPH 33/1aHHOM MHOXKECTBEC HCXOHDBIX 3HAYEeHHI;

co3MaBaTh W  OTJAKHBaTh MpOrpaMMbl  Ha  OJHOM M3  A3LIKOB
nporpammupoBanus  (Python,  CH+, [Mackans, Java, C#, lllxonbHbii
AJIPOpHTMHYECKHH SI3BIK), peanu3yiollHe HEeCI0KHbIE aIrOPHTMB obpaboTku
qHCJOBBIX [AHHBIX C WCTONb30BAHHEM LMKIOB M BETBJICHHI, B TOM UHCIe
peanu3yIolHe NPOBEPKY A€TMMOCTH OIHOIO LEIOTo HHCNA Ha /IpYroe, NpoBepKy
HATYPAIEHOTO YHCIA Ha [IPOCTOTY, BbIAENEHNS LIA(P U3 HATYPATBHOTO HHEA.

K koHiuy ofydenus B 9 kaacce y oOydarouierocs OyayT c¢(pOopMUpPOBaHbI
ClelyIolue YMEHHSA:

pa3buBaTh 3a]a4d Ha MO/3a/la4M, COCTABIATE, BHINONHATL BPYUHYIO M Ha
KOMOBIOTEPE HECNOKHbIE AITOPHTMEI ¢ MCMOJB30BAHHEM BETBJICHWI, UHKIOB H
BCIIOMOTATENBHBIX ANFOPUTMOB JUIA YIIPABJICHHS HCIOJHUTEIAMM, TAKHMH Kak
Po6or, Yepernauika, UepTexKHMK;

COCTABJIATh M OTJIAKMBATE TPOTPAMMbl, PEATH3YIOLLHE THIIOBLIE ANTOPHTMBI
06paboTKM YMCIOBBIX TOC/IEAOBATE/ILHOCTEH WM OAHOMEPHBIX  HHCIOBBIX
MacCHBOB (ITOMCK MAKCHMYMOB, MHHHMYMOB, CYMMbl HJIM KOJIMYECTBA JIEMEHTOR



¢ 3a]aHHBIMH CBOHCTBAMH) Ha OJIHOM H3 A3BLIKOB MPOrpaMMUpOBAHMA (Python,
C++, INackans, Java, C#, [lIkonbHbIH AnropuTMu4ecKui f3BIK);

pacKphIBaTh CMBICIT TOHATHH «MOJEIbY, «MOACNHPOBAHHEY, ornpenenaTh
BULI MOJeneii, OLleHUBaTh aJeKBATHOCTh MOJCIH MOACHUPYEMOMY 00BeKTY H
LIENSIM MOZIETHPOBAHMS;

penons30BaTh rpadsl W Jepesbs JUIS MOJENTUPOBAHHA CHCTEM CeTeBOH W
HepapXu4ecKko# CTpyKTYpbl, HAXOAUTh KpaTyaiinii myTh B rpade;

BEIGMPATH CIIOCOD MPEACTABICHHA JAAHHBIX B COOTBETCTBUH C NnocTaBleHHOMH
jajadeil  (tabnmupl, cxembl, TpaduKH, auarpaMmbl) ¢ MCMOJIb30BAHHEM
COOTBETCTBYIOLIMX [IPOrPAMMHBIX CpesIcTB 00pabOTKH AaHHbBIX;

HCIIONB30BATh  IEKTPOHHbIE Tabmmupl A 00pabOTKH, aHaiusa u
BU3YaNM3allMH YMCIOBBIX J@HHBIX, B TOM 4YHCI€ C BBUICICHUCM ananasoHa
TaGuLbl ¥ YIIOPSI04MBAHUEM (COPTHPOBKOH) €r0 /IEMEHTOB;

CO3JaBATL ¥ MPUMEHSITh B 2JIEKTPOHHBIX TaGnHuax GopMyiibl s pacuéToB ¢
HCTIONB30BAHMEM BCTPOEHHBIX apHpMeTHYeCKHX (yHKLHHA (CymMMUpOBaHHE M
NOJICUYET 3HAYEHHIA, OTBEUAIOLIMX 33JaHHOMY YCJIOBHIO, CPEIHEE apH(PMETHYECKO.,
HOHCK  MAKCHMATBHOFO M MHHMMAIBHOrO  3HAYeHWs),  aDCOMOTHOMH,
OTHOCHTEIBHOM, CMEITaHHOI anpecaiuH;

HCHO/B30BaTh IEKTPOHHbE TAOAMIEl [Ji HUCICHHONO MOJICIHPOBAHHA B
[IPOCTHIX 33/1a4ax M3 pasHbIX NPEMETHBIX o0macTel,

HCTIONbL3OBATh  COBpEMEHHBbIe  HHTEpHET-cepBHChl (B TOM  4HCie
KOMMYHHMKALIHOHHBIE ~ CEPBMChI, OOJaYHBIC XpaHWIMIE  JAaHHBIX, OHJIaitH-
MporpamMMel (TEKCTOBbIE M rpaduueckue penakropbl, Cpelbl pa3paboTKu)) B
yueGHOI ¥ TTOBCETHEBHOM JCATE/ILHOCTH;

NPUBOINTE  TIPHMEPBl  HCIOJIL3OBAHMS reorH(pOPMALIMOHHBIX  CEPBHCOB,
CepBHMCOB TOCYIAPCTBEHHBIX Yyenyr, o0pa3oparellbHbIX CEPBHCOB Hurepnera B
yueOHOM | MOBCeIHEBHON AeATeNIbHOCTH;

HCMONB30BaTh  pasiuuHble  CPEACTBA  3alIHTHl  OT  BPEJAOHOCHOIO
mporpaMMHOro  obecriederus, 3alliNiaTh NEPCOHATBHYIO HHOpMALHIO  OT
HECAHKIMOHUPOBAHHOIO JIOCTYNA M €ro Noc/ie/ACTBui (pasriaiieHus, MoAMEHb,
yTpaThl JaHHBIX) C YY4ETOM OCHOBHBIX TEXHOJIOIHYECKHX W  COLHATBHO-
NCHXONOTHUECKMX  AcrekToB  WcnonbsopBanua cetd  Mureprer  (cerepas
AHOHMMHOCTB, IM(POBOIT ciiel, ayTEHTHYHOCTh CYOBEKTOB H PECYPCOB, OMAcHOCTh
BPE/IOHOCHOTO KO/1a);

paCHOBHaBaTL [IONMbLITKH WU MPEAyHpeXRIdTh BOBJIEYCHHE ceda u OKpYKaroluHx
B JICCTPYKTHBHbIE M KPHMHHANbHEIE (OPMbI CeTEBOH aKTUBHOCTH (B TOM HHC/C
KHOepOy UIHHT, (DHIITHHT).
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[TIPOBEPSIEMBIE TPEGOBAHHSA K PE3YJILTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJILHOM MPOTI'PAMMBI

7KJACC

Koa
NnposepsiemMoro
pesyiabLTaTa

1

1.1

1.2

1.3

1.6

Iposepsiemuie npeamernbie PEIYILTATHI 0CBOCHHS OCHOBH 0fi
obpazosareanHoli IPOrpamMMBl ocHoBHOr0 06mero ofpasopanua

Io reme «lludpopan rpamorrocTs)

Mosicusts  1a MPHMEPax  eMBICI  HOHATHH  «uH@opMams»,
«MHOPMATTHOH HEIT lpouceey, cotpaborka Huopmarmy, “xpaHeHune
MHPOPMALTHHY, «epeada HHPOPMALH )

[lpusoanTs MpuMepr! corpeMenHbx YCTPOHCTB XpaHeHHs U 1epe/iaun
MH(BOPMALIMH, CPABHHBATE HX KOMHUCCTBEHH bl XApPaKTEePHCTHKH
[Monyuars u _chonmoﬁam uHpopmMaMio o XapaKTepHCTHRAX
NEPCoOHANIBHOIO KOMIBIOTEPA H erg OCHOBHBIX AeEMCHTAX (II]JDI.I.E'CL'UP,
OHEPATHBHAL U4MATE, JIOJITOBPEMEHHAS HaMsTL, ycrpoiicTBa BBOZA-
BBIBOJIA)

CootHocHTs XapakTepHCTHEKN KOMIIBIOTEPa ¢ 3a/1a49aMu, PeilaeMbIMy ¢
€10 [1OMOILBI)

OpHEl_iTHp(]HaTLC.ﬁ B HEPApXHYECKON cTpykType (ailnoBoii cHeteMb
(3anuceIBaTE NonHoe uMA (aiina (karan ora), nyrs K (aiiny (karanory)
0 HMCIOIEMYCs  onmkcanuio  aitnonoii CTPYKTYPEL  HEKOTOPOIO
HHPOPMAIHOHHOLO HOCHTE A1)

Paborars ¢ q:aﬁ?oaoﬁ CHCTEMOM NEPCOHALHOTO KOMIBIOTEpA ¢
HCToAb30BaHUeM rpaduveckoro unTepdeiica: co3tasars (Konmposars,
HEPEMEILIATE, NEPCHMEHOBLIBATL, YAVIATE M APXHBAPOBATE (atiner 1
KaTA/I0rH, HCTIO/L30BaTL AHTHBHPYCHYIO IpOrpamMmy)

Hekats unpopmaimmo B ]’IH'I‘epHET‘e (B TOM 4HCIE 1O KIIOHEBHIM
CloBaM, 1o H300pameHHIO), KPHTHYECKH OTHOCHTLCH K Hai1eH O
WHPOPMALMK, 0CO3HABATL ONMACHOCTB JUIS JTHUHOCTH u obuiecrsa
PACTIPOCTPAHCHUA  BPeAOHOCHOH  mHpOpMAlMK, B ToM  umcie

IKCTPEMHCTCKOrO H TEPPOPHCTHUECKOO XapakTepa
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NPOBEPAEMOTO
pesyanTara

1

1.1

Ionumars c-rpy;rypy ajnpecos Beb-pecypeos

Hcnone3oBars cospeMenbie CEPBHCHI HHTEPHET-KOMMYHHKaLLH
Cobmonars tpefosanns  GesonacHoii f-;-p:_cnnya-rauuu TEXHHYECKHX |
CPelcTBs  HH(POPMAIIHOHHBIX 1 KOMMYHHKAUHOHHLIX  TEXHOIOTMI,
cob/mosath cetenoli THKeT, Ha30BEIe HOPMbE HHOOPMALHOHHON I THKH
W Npasa [IpH paboTe ¢ NPHIOKEHMIMH HA JHOGBIX YCTpoHCTBaX H B

Huteprere, suiGipars Gesonacusie CTPATEruH NMOBESACHHS B CETH

[TpumensTh MeToaRI NMPOMHNAKTHKN HETATHBHOIO RIS CpelcTR
HE(QOPMAIMOHHBIX H KOMMYHHKAIHOHHEIX TexHOMOTHil H3 310pOBbe

IoabL30BaTeNsA

Ilo Teme «Teopetnieckie ocHOBEI HHOpMATHKH)

KC}I[_HPDBEIT}_; H JICKOIHPOBATL COODLUCHHA T0 3a1aiHBIM llpaBHJIaM.“
/ICMOHCTPHPOBATE  MOHHMAHHE OCHOBHBIX PHHIIHIIOR KOIHPOBaHMs
HI(OPMALIHK pasinaunoii NPHPOALI (TEKCTOBOH, rpaduyeckoit. aymo-)
Cpasuusates  umHLL cuoﬁmeunﬁ_, JAMHCEHHBIX B pasiHuHLIX .

anaBuTax, ONCPHPOBATH EAMHUIAMM HIMEPEHHA HHDOPMALHOHHOIO

00bEMa M CKOPOCTH NepenayH QanHbIx

OuenmBate u  cpasuuBar Pa3sMCpbl  TEKCTOBEIX, rpadHuecKuy.

3BYKOBBIX (hail 108 i Buaeodaiiion

Io teme «Mudopmatnmonnbie TexHOIO 1y

Ipencrasasts PE3YILTATRL  CBOGH — JEATCARHOCTH B BHje
CTPYKTYPUPOBAHHEIX HILTIOCTPHPOBAHHBIX NOKYMEHTOB,
MYJIETHMEAHHHBIX Tpe3eHTaIluii

[Ipesepsiemsie npeamernpie PEIYILTATHI OCBOCHHN 0CHOBHOIT
00paz0BaTENLHOIN NPOrPAMMBI OCHOBHOT'0 06 er o obpazosanns

[1o Teme «Teopernueckue ocroby HHPOPMATHKH)

[Toscusts  ma  npumepax PAzuusg  MEWJY NOIMIHOHHBIMH 1
HETO3HIHOHHBIMHA CHCTEMAMH CHHCICHHA
3anucwiBaTe W CpaBHMBATL LETbie YHCTA OT () Jo0 1024 B pasanunsix

HOIHLHOHHBIX CHCTEMaX CYHCHEHMS (C OCHOBAHHSMM 2, 8 1l6),



BBRINOJTHATE 3pH¢lMCTH‘IECKI!C OIEPALIHH HAaZl HUMH

13 Pac:{phma'rb CMBICIT  [OHATHEH (BBICKA3LIBAHHE D, wJIOrHvYecKas

Onepanus», «JIOrHYecKoe BRIpAMEHWE »

Sanncumars JIOIHYeCKne BLIDAZKCHHA C HCHOIRI0BAH HEM AHIBIOHKIIHN,

KOHBOHKUHH M OTPHLEITH, ONpEelenaTh MCTHHHOCTH JOrHYECKHX
1.4 BBIPAKEHWI, €CIH M3BECTHRI 3HAYSHI HCTHHHOCTH BXOJUMIIHX B HETO
TICPEMCHHEIX, CTPOHTL TalMMUBI  HCTHHHOCTH Al JIoTHYeCKX
BBIPAAKEHHH

2 Ilo Teme «Anropurvel i NporpaMMHPOBAHHE

Packpeisate  eMpien  mongTuit @HCHIOJIHUTENbY,  «AITOpUTMY,
2.1 @rporpamMarn, HOHHMas pasHHILy MEXIY ynotpeGuenueMm stux |
| TEPMHHOB B ODBLICHHOI pev 1 B HHpopMaTHKe

Ommcemars anropurv PCIICHUA 337998 PAsSTHYHBIMK CrocOGaMu, B

TOM YHCIE B BiIe GI0K-CXeMb]

Cocrasnars, Bemonugrs BPYHHYIO H Ha KOMILIOTEPE HEeCIOMKHbIE
23 @ITOPUTMBI © MCTIONB30BAHMEM BETBACHWH M 1MKIOB 115 YIPaBICHHA

HCOOITHATENAMH

Henonezosate  komcrantsr  w MCPEMCHHLIE  pPa3/IHYHBIX  THIIOR
24 (uMCIOBBIX, JMOrHYCCKUX, CHMBOJNBHBLIX), a4 Takie COJICPWALIHE HX |

BhIPAAEHHSA, HCO/ILIOBATE ONCPaTop NpUCBAHBAHHS

5 Henonssorars npn paspaGorke NpOTpaMM  [IOPHYECKHE 3HAYeHs,

OIEPAITHE 1 BBIPAMKCHHA ¢ HUMH

AHATH3HPOBATE NPELIOIKEHH ble AITOPHTMBI, B TOM YHCIIE ONPEAC/IATh,
2.6 KAKHE PC3YNBbTaThl BO3IMOKHBI [IPH 3aaHHOM MHOIKECTBE HCXO/IHBIX
IHAYCHHH

Cospasate u  omnaxusars NPOIPAMMEI  HA OJHOM H3 S3bIKOB |
fiporpamMMuposanns (Python, C++, [Tackans, Java, C#, UIxonsumit

[ AJropuTMHYECKHi A3BIK), peanmsyiomme HeCAOMHEIe alrOPHTMEI

27 00paboTKH  YHCHOBBIX  ZaHHBIX ¢ HCNONB30BAHMEM  LHKIOB W |
BCTBIICHUH, B TOM HHCIe peaiusyioe NPOBEPKY JICAHMOCTH OMHOTO

[IEI0ro HHCa Ha IPYToe, IPOBEPKY HATYPATBHOIO YHC/IA HA IpocToTY,

BBRI/ICJICHHA LH(P 13 HaTypansHoro unena

9 KJIACCA



Kon
NpoBEPHEMOro
pesyibTaTa
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1.1

1.2

1.4
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22
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34

32

lIposepsevbie npeaMernbie pesyanTaThi ocBoeHNS OCHOBHOi
00pa30BATEALHOI HPOTPAMMBI OCHOBHOTO 0BLIET0 obpazosanun

Ilo Teme «lindposas rpamorHOCTEY

Hcnonssosats  coppementbie HHTCPHET-CCPBHCEL (B TOM  YHCIIE
KOMMYHHKAUHOHHBIE  cepBuchl, oOnaunsie  XpaHEiHIIa JIAHHBIX,
OHIAHH-NPOrpaMMBl (TEKCTOBBIE M Tpaduyeciie PesaKTOpEL, Cperb

paspaGoTkH) B y4eOHOM H nOBCe AHEBHOM ACATETLHOCTH

[IpHBOIMTE  npuMepsl  HEHOIL30BaHMA TeOHH(OPMALTHOHHBIX
CEPBHCOB, CCPBHCOB TOCYJAPCTBEHHBIX YCIAYI, OGPA3OBATE/IbHBIX

cepsrcos Mureprera B yuebHoil # nopeennesrolt JeSTeRHOCTH

Henonwssosate  pasnuusbie CPpelCTBa  3alMTB  OT  BPEAOHOCHOrO
MPOrpaMMHOTO obeceenns, AIHIATL MEPCOHANBHYIO MHPOPMALHIO
O HECAHKUHMOHHPOBAHHOTO  docTyna M ero [OC/IEACTRHI
(pasraateHus, MOIMEHEI, YTPaThl JAHHBIX) C YYETOM OCHOBHBIX
TEXHOIIOTHYECKHX  H  COLMANBHO-MCHXOJIOMHUECKIX ACIEKTOB
HCINONB30BaHHA cetn Murepuer (cetesas aHOHHMHOCTR, g poBoii
CHEL.  AYTCHTHYHOCTH  cyOnextos W pecypcoB.  OmacHoCThL

BPENOHOCHOTO KO,14)

Pil.CH(’lTIH‘dBaTL [MONBITKH H HPCI[}’HPE}K,FLHTIJ BOBIeUeHHe cels #
OKPYHKAIOUHX B [CCTPYKTHBHBIC M KPHMMHANBHBIE (GOPMBI ceTepoii
AKTHBHOCTH (B TOM umciie KnbepOy1mmar, thuimnr)

[To Teme «Teopernueckue ochopk HHpopMaTHRH)

PackpuiBate  cMbicn  momsTHEE  «MOIENBY, “MOASITHPOBAHHE Y,
ONPCACNATE  BHIBI  MOjiesell, OLEHHBATL AMEKBATHOCTH MOE/H

MOJETHPYEMOMY OOBEKTY M LEIISM MO IHPOBAH U

Henosbsosars rpadst u sepesbs as MOJIENTHPOBAHUS CHCTEM CeTeroii
N HEPAPXHUECKOI CT]JVKTypr HAXOANTH KpaTvaimii nyrs B rpatj:e
ITo reme «Anropurmsr u IPOTPAMMHPOBAHUEN

PasOusars 3anaun Ha nomsanaun, cocTaBaTs, BEIONHATS BPYUHYIO H
Ha  KOMIBIOTEPC  HECHOKHEIE AITOPHTMBI €  HEIOMBIOBAHUEM
BETBJICHUH, IHKJIOB H BCTIOMOTATE/ILHBIX ANTOPHTMOB U1 YTIDaBICHWs

HCIIOTHHTENAMH

Cocrapnate u OTIaXKHBATE  NPOrpaMMabI, PCAIH3IVIOUIHE THITOBRIE



4.1

4.2

4.3

4.4

AropHIMBEL - 00paloTKM  YHCIOBEIX NOCIEN0BATENbHOCTEH My
OTHOMEPHBIX YHCIOBBIX MACCHBOB (ITOHCK MAKCHMYMOB, MHHHMYMOR,
CYMMEI WM KO/IMHMECTBA AICMEHTOB C 3A/aHHBIMH CBOHCTBAMH) Ha
O/IHOM M3 53bIKOB 1porpamMvuposadus (Python, C-++, Tlackam, Java,
C#, 1IkoneHEIH AJropuTMuaeckuii H3pik)

[o Teme «Mudopmaumonnsie TexnonorHm

Beibupars  criocob  npencrasnenus J@HHBIX B COOTBETCTBHH ¢

NOCTaBACHHON 3anaveli (Tabnuub, cxemsl, rpadukn, auarpamMMer) ¢
HCTIOJIB3OBAHMEM  COOTBETCTBYIOWIMX  [IPOrPAMMHBIX cpencrs
00paboTKH JAaHNBIX

E:HDH]ﬁUBaTb NEKTPOHHEIE 'ra{;m«mm ang obpaborkw, E.HB.J]};& H
BHIYQIH3AIMA 9HCIOBBIX JAHHBIX, B TOM 4HCle ¢ BBLIENICHHEM
AHANa3oHa  TabiMUbLl M YHOpANOuMMBaHHEM (coptuposkoii) ero
IIEMEHTOR

Coz,uéaam H NPHMEHATh B 3JEKTPOHHBIX Tabmuiax dopmyarr s
PacHETOB C MCHIONL3OBAHHEM BCTPOCHHBIX apudMETHYCCKUX ()YHKIHI
(cymmHpoBanHe W momcuér 3HAMEHHH, OTBEYAIOUIHX 3A1AHHOMY
YCIIOBH O, Cpt‘-ﬂHeﬁ aquJMGTH"ICCKDE, [MOHCK MAaKCHMANBHOIO H
MHHHMEIBHOI'O 3HAYUCHMA ), abCcoIOTHO, OTHOCHTENIBHON, cMEIIanHoi

azapecaiiq

Henoneosars IMEKTPOHHBIC TabnmIb LISt YHCIEHHOIO

MOZNE/IMPOBAHNA B NPOCTHIX 3/1a4AX H3 PAIHBIX NMPEAMETHBIX 061acTel



ITPOBEPSEMBIE 3JIEMEHTHI COJIEPTKAHUSA

7 KJIACC

Kon

1.3

1.4

E7

Iposepremebrii 2.1ement coneprranns
[nposas rpaMoTHOCTE

KoMmupiorep — yHHBEPCATbHOE BHIMHCINTEIBHOE YCTpo#CTBO, paGotaioiee 1o
nporpamme. Tunsl KOMIBLIOTEPOB: NEPCOHANBHBIC KOMIIBHOTCPhI, BCTPOEHHbIE
KOMIBIOTEPBL,  cynepkoMnbiotepsl.  MoOunenele  yerpoifersa,  Texumuka

OesonacHOCTH W TpaBmIIa paBoTs! Ha KOMITBOTEpE

OcHOBHBIE  KOMIOHEHTHI KOMMBIOTEPA ¥ WX  HasHAaYCHHE. ﬂpoueccnp.l
Oneparusnas  u JOIIOBPEMEHHAA namAaTh. YCTpoHCTBA BBOJIA H  BhIBOJA,
CeHcopubiii BBOA, JaTHHKH MODHIBHBIX yCTPONCTS, cpeicTha OHOMETPHUSCKOT
ayTeHTH(pHKALMN

Heroprs passuTis KOMILIOTEPOB M NPOrPAMMHONO obecneuenns. [lokoerus
KOMILIOTEPOB.  COBpEMCHHBIC — TEHICHIMH  DasBHTHH  KOMIBIOTCDOB.
Cynepxomnsiorepsl. Iapanienshsie shrancaenns. [lepcoransbiii KOMIBKYTED.
[lponeccop w®  ero xapaktepucrTuku  (TaKroBas uacToTa. PaspaHoCTE ).
Ouneparusnas namars. JloArospeMennas naMsTh. YeTpolcTea BBO/IA M BIBOJIA.
O0BEM XparnMBIX JaHHEIX (ONEPATHBHAS TAMATH KOMIBIOTEPA, MKECTKUI THCK |
TECPIOTEABHBIN  HAKOTIATENb, HOCTOSHHAA NaMATE CmapToHa) U cKOPOCTh

AOCTYIA JUIA PA3NTHYHBIX BHIOB HOCHTENEH

[lporpammnoe  obecrievenne  komnbiotepa.  [lpukaamnoe [porpaMmHoe
obecnedenue. CucremHoe MPOrpaMMHOE obecnieucHue. Cueremnl
POrpaMMHpoBanns. Ilpasosas oxpana nporpamM M JaEHLIX. becnnatnbie u

yenosHo-OecnaThble nporpammbl. CeoboaHoe nporpamMmioe ofecnieuenne

Daiinpl W nanku (katanorn), Tunsl Qaiinor. Crolicrea haitnos. Xapaktephbie
pasmepel (aliioB pasnUuHLIX THIOB (CTPAHHLA TEKCTA, MICKTPOHHAS KHUTA,

hororpadus, sannck necHK, BUACOKIUI, NOMHOMETPAKHBLH (hrsen)

Ilpuamuner  noctpoenns Gaitmoprx  cucrem. lloaHoe HMa thaiina  (nanxm,

katajgora). [lyrs x aiiny (nanke, katanory)

Qaiinoserit Menexep. Pabora ¢ dafinamu n nankamu (karanoramu): cosnaue.

KOTIHPOBAHHE, MCPEMELICHHE, NEPEHMCHOBAHNE W yaaleHue (QaiiioB W MAnok



1.10

22

24

25

2.6

2.7

(xaranoros). [Mouck daiinos cpencreavu ONEePauMOHHON CHCTEMEI

ApxuBaims Jannsix. Henonszosanne MpOrpaMM-apXHEATOPOR

Komneiorepusie Bupycrl u apyrie BpeonocHue mporpaMmel. [Tporpammel s

JALIMTHI OT BHPYCOB

O6beHHEHHE KOMTIBIOTEpos B ceth. CeTh Wnteprer. BeG-crpannua, se6-caiit,
Crpykrypa anpecor BeO-pecypcos. bpaysep. [louckosbie cueremur TTomck
MHPOPMAIHK 110 KITIOYEBLIM CHOBAM M [0 uzobpaxennro. Jlocroseprocts

uHpOPMALHK, TTONYYeHHOMH U3 Hnrepnera

Corpemenneie cepBHCEl HHTEPHET-KOMM Y HHKATL M

Cerenoii a1uKeT, 6a30BBIE HOPMBI HHPOPMALIHOHHOI YTHKY | TIpaBd npu pabore

B cetH Uureprer. Crpaternn 6e30Macioro noseieHus s Hurepuere

Teopernueckne ocHoBR HHpoOpMaTHE

Hudopmanus — 0HO u3 0CHOBHBIX NOHATHIE COBpeMeHHOH naykn, Uudopmanua
Kai CBEACHHA, NIPCAHATHACHHBIC V1A BOCHIPHATHA MENOBEKOM, H uHGOpMALMs

KaK JaHHbIE, KOTOPBIE MOTY T OBITH 0o6paGoTansl aBTOMATHINPOBAHHOI CHETEMOT

I[chpé'moc"rb JAHHBIX. BO3MOKHOCTE ONHCAHHS HENpPepLIBHBIX OﬁhCI-{TOB W
POUCCCOB ¢ MOMOIIBIO AMCKPRTHBIX J@HHBIX. Mudopmannonnsie nponeccsr —
[IPOLECCEI, CBASAHHBIC C XPAHEHHUEM, TIPEOOPAIOBAHHEM H NTePeaAYei TaHHEIX
_C]-IME»(}I[. Anasut. Mommoers andasnra, PasnooGpasie s3bIKOB 1 haBHTOR, |
Ecrecrsennbie # Qopmaibubie A3biku, ANQaBHT TEKCTOB HAa PYCCKOM S3BIKE,
Jisouumnii andasur. Konuuectso BeeBoIMOIKHBIN CIIOB (KOIOBBIX KoMOHHALHH)
(MKCHPOBAHHON WIHHEI B JBOHYHOM andasure. [lpeobpaszosanme moGoro
andasnta k aBouuHoMy. Konnuecrso PA3IIHYHBIX ¢N0B (PUKCHPOBAHHOI JUIHHEBL B

anasnte onpeaenEHHOi MOUHOCTH

Koauposanne cussonos onoro andasura ¢ noMoubio KoIOBLIX CI0B B JIPYTOM

andasure, Kogosas TabNnLA, ACKOIHPOBAHHE

JBowuneiii ko, IlpencTaBnenne naHHLIX B KOMIIBIOTEPE KaK TEKCTOB B

JNBOHYHOM andaruTe

Hudopmannonnstii ‘008w JaHnbIX. BAT — MHHHMANIBHAS €IHHHIA KOMHYCCTBA

HH(OPMAIHH — ABOWYHE paspan. Bair, kuoBaiir, meraGaiir, ruraGaiit

Ckopocte  mepenaunm  panupix.  FauHuim: CKOPOCTH  HEPEJIAYH  JaHHbIX.
Hckaenne undopmanun npn nepenaqe

Konuposanme Texeros. Pasnomepusiii xoa. Hepasuomepusiii kon. Koamposka |

ASCIL.  BocemuGurHbie KoampoBkH. [lonstue o koaupoekax UNICODE,



2.9

2.10

2,11

3.1

3.2

3.3

3.8

39

Jlekonmposanne  cooGuwenmit ¢ HCOO/IB30BAHMEM  paBHOMEpHOro | |

HepasHomeproro koza. MndopMaunonnemi oGném Tekera

Obmee npencrasnenne o IHbpoBoM npencraBienHu AYIHOBH3YATLHEIX W

AAPYTHX  HEmpepsnBHbIX nanmbix. Komuposanue nsera. lgeToBble Momemn.
Moytens RGB. I'iyGuua Kouposanna. [Tannrpa

Pactposoe aex’ré-p}mc npeictaBiesye u3obpamenuit. [luxcens, Onenxka
HHOPMAIMONHOrO  00bEMa FPAPHYECKHX  JaHHBIX  Jurs pacTpoBoro
U200 paxeHHs

Koanposanue 3syxa. Pazpsanocts ® wacrora AHCKpeTH3aund, Kommuecrso

KaHaloB  3amucH, Quenka KOAMYCCTBEHHLIX apamMerpoBs, CBA3AHHBIX c

TIPCAICTABIICHHEM W XPAHEHHEM 3BYKOBBIX thaition

Hndopmaumonnsie TexHonorny

Tekcrosble qokyMenTs 1 1y CTPYKTYPHBIE MIeMeHThI (CTpaHmia, ab3an, CTpOKa,
CIOBO, CHMBOJT)

Texerosuiit  npoueccop - HHCTPYMCHT — CO3MaHMs,  PeaKTHPOBAHHS W

(opmaruposanns rexcron, Ilpasuna naGopa Tekcra

Penaxrupon_annc texcta.  Croictea -;:11.;501103‘ Olpudrr.  Tunst m;iiqma
(pybnensre, ¢ sacewxamn, MoHOUINpHHEBE). [Tonyxuphoe n KYPCHBHOE
Hauepranue, Cpoiictsa absauer: rpaHdubl. a63amHbii OTCTYI, WHTEpBa,
BripasHuBsanne. Ctuiesoe Gopmarnposanme

Crpyxrypuposane HHOPMALIMH ¢ NOMOWBIO  CIHCKOB H  Tabnui.

Muoroyposaessie cnuncin. Jo6asnenue Tab/IHIL B TEKCTOBEIC 1OKYMEHTHI

Berapka wzobpasennii B Tekcromne Aokymentsl. Obrekanue H3o0paykeHHi
TEKCTOM. Brunouense B rexcronmi AOKYMEHT HarpamMm u Gopmys
[lapamerper  ¢TpanmmsL, Hymcpauusa crpaHuu. J[loBasienue g JIOKYMEHT

KOJTOT ITHTYJIOB, CCRUIOK

Iposepka npasonucanms, Paccranoska nepenocos. lNonocosodi BBOAM Texera.
BCP

Ontuyeckoe pacnosnasaume Tekcra, Komnuiorepnsiit nepesog, Hcenonszosanue
CepBHCOB ceTH MuTeprer s obpaborkn Texera

3HAKOMCTBO ¢ TPAPHYECKUMH  peaKTopanm. Pactposrie  pueyhxu,
Henonpsosanue rpadmueckux NPHMHTHBOB

D;Iepauﬁn peglalmipoa;nﬂ rpatuyeckux  00BEKTOB, B TOM HHCIC HHPPOBLIX
Gororpadmii: usmenenue pasmepa, ofpeska, nosopor, oTpaiKkeHne, paborta ¢
obnacTaMu  (BeLAETCHHE, KOUHPOBAHHE, 3AIMBKA [BETOM), KOPPEKIHS [[BeTa,



i.10

311

3.12

8 KJIACC

Kona Iposepsiemprii yement cogepixans

1

1.1

L3

1.6

17
2
2.1

APKOCTH H KOHTPACTHOCTH

Bextopras  rpapmuka. Cosnanne BCKTOPHBIX ~ PHCYHKOB  BCTPOCHHBIMH
CPEICTBAME TEKCTOBOTO IIPOLECCOPA WIH JIPYTHX nporpaMM (NpHIOKeHHiT),
JoGasienne sexropubix PHCYHKOB B JIOKYMEHTEI

[ogroroska MyasTHMETHtHBIX lipesentaniii. Craitn, Jlobasnenwe na coaiin

TeKeTa M i3o0pakeHnit, PaBora ¢ HecKoNLKHMu crnaiiamn

HoGasnenwe na calia 4y THOBH3YAIbHLIX JIAHHBIX. AHUMALHS. [HiepechUTKy

Teoperuueckue ocHOBRI nndopmaTuky

Henosurmonnsie n nosuumonse cneremur cunenenud. Andasur. OcHopanue,
Passépuyras dopma sanmen umena, [lepesos B necaTnanyro cueremy umcen,

3AITHCAHHBIX B IPYI'HX CHCTEMAxX CHMCICHHS

Pumcras cHetema cyncacHus

,[l,_uouql-lan CHcTema cqncnennd. [lepesos nenbix yncern B npenenax or 0 go 1024 |
B ABOHYHYIO CHCTeMy cunciennd. BocbMepuunas cuerema cuneienms. Ilepeson
HHCRN M3 BOCEMEPHYHOH CHCTEMBI B JIBOHUHYIO H JACCATHYHYIO CHCTEMBI H
obparHo. IllecTHANUATEPHYHAN CHCTEMA CUHCICHUS, IlepeBon wmcen wus
WECTHANNATEPHYHON CHCTEMBI B JIBOHYHYIO, BOCLMEPHYHYIO M JICCATHYHYIO
CHCTEMBI M 00paTHO

ApuimMeTnieckue (;nepaunu B JIBOHYHOH CHCTEME CYHC/ICHHA

Hamqecﬁue BLICKA3bIBAHKA.  JIOrMUYeCKHE  3HAYEHHA  BLICKAZBHIBAHMIL
DleMEHTaPHBIE M COCTABHBIE BHICKA3LIBANMA, Joruueckue onepanuu: «in
(KONBIOHKIHA, norHuecKoe YMHOXMCHHE), «HIHY» (AHIBIOHKIMS, JTOMHYECKOE
CIIOMKEHHE ), «HEY» (J0rHYecKoe oTpuuanue). Ipuopurer nornueckux OTEpaHii.
OI]pE,ﬂCHEHHe HCTHHHOCTH  COCTARHOIO BLICKA3LIBAH WA MNP M3BECTHEIX

SHAYCHHAX HCTHHHOCTH BXOMIIIHX B HETO HNICMEHTAPHLIX BEICKA3ZhLIBAHMI

Jloruueckue pripakenns. [Npasuia sanucn noruyeckny Beipaeruii. [Toctpoenne
TabJIHI HCTHHHOCTH JIOTHYeCKHX BRIPAsKEH I

Jloruyeckue NMEMEHTHI. 3HAKOMETRO ¢ JIOrHYC€CKHMH OCHOBAMH KOMITEHYTEPA

AJTopHTMEI 1 MporpaMMHpoBaHue

[onstue  anropurma.  Uenonmmrey QITOPHTMOB.  AJITOPUTM  Kak  Tiad



22
23

24

2.5

2.6

2.7
2.8

29

2‘10‘

2.11

2:12

YIPaBICHHA HCNOJIHUTENEM

Ceofictsa anropurma. CriocoGn! 3arucy QIrOpHTMA (CAOBECHLIH, B Buae Gok-
CXeMbl, porpaMma)

AJTOPUTMHYIECKHE KOHCTPYKIIMHA. Koncrpykumus  «cneposanner. Jluneiinpii
anroput™.  OrpaHHYeHHOCTH  NHHEHHBIX AITOPUTMOB:  HEBOIMOMKHOCTE
TPEAYCMOTPEThH 3aBHCHMOCTH ITOC/IEA0BATEILHOCTH BLITONHASMEIX JleficTBuil oT

HCXOJIHBIX TAHHBIX

|
Konerpyxkumns «serienne»: nomuas H Henonmas ¢dopmer.  Bemonuenue n
HEBBIOTHEHHE YCI0BHA (HCTHHHOCTD M IOKHOCTE BhicKasbiBanus), [IpocTie i

COCTABHBIC YCI/IOBHSA

KDHC'I'pyK[IHE WIOBTOPCHHE®: LHKIBI ¢ 3aJaHHBIM YHCITIOM HOBTOPEHHH, ¢

YCIOBHEM BbINOIHEHHMS, C HCPEMEHHOH HHK]Ia

Paspaborka s dopmanshoro uc?umlmens AnropruT™Ma. NPHBOMSINETD K
TpebyeMOMy pe3yisTary npH KOHKPCTHBIX HCXOJHBIX JanHelX, PazpaloTka
HECTIOMHBIX  &ITOPUTMOB € HCHOJIL3OBAHMEM LMKIOB W BeTBAeHMH ia
yupasieHHs (QOpMaNbHEIMH  HCHOAHHTENSMH.  BRINOIHEHHE A/ITOPHTMOB
BPYHHYIO i HA KOMIBIOTEPE. CHHTAKCHYSCKHE M TOrMHYecKHe ommbKy. OTkasn
fAsbix nporpamMmuposanis _{I’ythnn. C++, Java, CH#, HJKOHbeJEl
Anropurmuuecknii  Hanik). Cucrema MPOrpaMMHPOBAHIS: PEJAKTOP TeKCTA
NpOrpaMM, TPaHCASTOP, OT/IaAUNK

Ilepevennas: Tun, mwms, 31{@1{;{&. Ilenpie, BemecTsennbie u c}u..uacun:.HI;Jlr-:_i

nepeMeHHbie

Oneparop npucsansanus. Apupmernueckie BLIDAKECHHA M [OPSIOK WX
BLIMHCICHHSA. ONEPAHH ¢ USIBIMH YHCIAME® LIET0YHCISHHOE ICICHHE. 0CTATOK

OT feneHud. LIpoBepKa AeinMOCTH OHOIO HENOro YHeia Ha apyroe

Bersnenna. CocraBusie yemoBHs (3ammch  JTOrHYECKUX BRIpAKEHMH Ha
H3Y"aeMOoM A3bIKe MporpaMMupoBanis). Haxoxnenune Munumyma u MaKCHMyMa
3 ABYX, TPEX M UETBIPEX ‘tcen. Penienye KBaspaTHOTO YPaBHEHH, HMEIOLIETO
BELICCTBEHHBIE KOPHH

Huanorosas oTiiajika nporpaMM: MOLIATOBOE BBEMTOJHEHHE, IPOCMOTD 3HAUEHHIT

BEJIHIHH, OTTA/I0UHBIA BLIBOJL, BRIOOP TOUKH OCTAHOBA

[axn ¢ yenosmem. Anroputm ERkimia juis HaX0%IeHAs HAHGOMLIIErO obmiero
ACUTENA ABYX HATYPANBHBIX Ynce)1, Pasbuenne sanucu HaTypatsHOro ucia B

NOSHIHOHHON CHCTEME ¢ OCHOBAHMEM, MEHBIIHM HIH pasibeiv 10, Ha



OTeNbHbIe LHPhI

543 Lukn ¢ nepemennoi, AJTOPHTMBL IPOBEPKH ASTHMOCTH OIHOFO HENOrO YHc/a

Ha IPYTOE, NPOBEPKH HATYPANLHOIO YHC/IA HA IPOCTOTY

Obpabotka cHMBOMBHBIX Jannbix, CHMBONBHBIE (CTPOKOBBIE) MepeMeHHbIe,
2.14 Hocumpoasras obpaborka crpok. [loacuéT YaCTOTH MOSBIECHUS CHMBONA B

crpoke. Berpoennsie hyHkumm s 00paloTky cTpox

Onpesienenie BO3MOKHBIX Pe3yIbTATOB paboTel aAropHTMAa 1pH 33aAHHOM
215 MHOMKCCTBE BXOAHBIX JAHHBIX, ONPEJICTEHHE BO3MOMKHBIX BXOIHBIX JaHHBIX,

HPHBOMANHX K JAHHOMY Pe3ylIbTaTy

9 KJACC

Kox  Tlposepsiemuiii 91ement cogep:kanms

1 LudpoBas rpaMoTHOCTD
_l";Jﬁa.ru:Haﬂ cets Murepher. IP-anpeca ysnos. Ceresoe xpanenue ﬁaHme.
MeTo/1bi HHAMBHITYIBHOIO B KO/IEKTHBHOTO PA3MEIICHHS HOBOI MH(pOPMALIHH B
HurepHete. boibime jmanmble (MHTEPHET-JAHHEIC, B YACTHOCTH JIAHHBIS

COIMABHLIX ceTeil)

lousme o6 wunpopmanponnoil GesomachoeTH. Yrpossi uHpopMaHoHHOM
Oesonacnoct npu pabore B rnobanbHO COTH U MeTOIk (NPOTHBOIEHCTBHA M.
i% Iparuna Gesonacuoii ayrenruduranmn. 3amura 14O HH(OPMAIHK B ceTH
' Hnteprer.  BesonacHeie  cTpateru  mnosegeHus B ceTH HMnreprer.
Ipeaynupesxienne BOBICUCHHA B JECTPYKTHBHBIE W KPHMHUHAILHEE hopmbl
CETEBOH akTHBHOCTH (KnGepBy LHET, PUIIKHT B APYTHE HOPMET)

Buam pestenvinoct B Mntepuere. MHTepHET-CepBHCHI: mmmyumcauuommﬁ
CEPBUCHI (MOWTOBas CryK0a, BHACO-KOH(EPEHI-CBA3L W JPYIHe), COpABOYHbIE
CaymOBl  (KapThl, pacHHCAHHS H JIPY'HE), TOHCKOBRIE CIY#KOBI, CILysKOBI
ODHOBACHHA NPOrpaMMHOTO OOECIIeYeHHS M JAPYTHE  CIYHKObL. Cepeuchl
FOCY/@pCTBeHHBIX  yeayr.  OOnauneie  xpanmnuua  jgauneix.  Cpencrea
COBMCCTHOH — paspaboTKu  fokymeHToB  (omnaiin-oduest).  [Iporpammmuoe
obecrieueHHe KaK BeD-CepBHMC: OHIAiHOBRIC TEKCTOBBIE M  rpadHUccKie

PENAKTOPkl, cpeibl paspaboTKH MPpOrpamMM

2 Teopetnueckue OCHOBEL HH(OPMATHKH

2.1 Mozenb. 3anaun, pemaempie ¢ nomoinsio moaenuposanns. Kiraccudukarmu
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2.5

2.6

32

Moacied.  Marepuaibible  (HaTypHBIE) u HHQOPMAITHOHHEBIE MO,
Henpepeisieie n auckpernsie monenm. Mmurauuonnsie Monesnn, Hrpogrie
moienu. OleHKa COOTBETCTBHA MOJIC/N MOACTHPYEMOMY O0BEKTY H ueasM

MO/ICTHPOBAHHS

Tabnuunsie mogemm, Tabmuna kax MpeICTaBIEHHE OTHOIIEHHS

Bazwl namnpix, O160p B Tabamie CTPOK, YIAOBNETBOPAIOMKX 3aJaHHOMY

YCIOBHIO

I'pacp. Beprumua, peﬁ_po, nyTh. OpHEHTUPOBAHHLIE M HEOPHEHTHPOBAHH bie
rpagel. [muna (sec) pelpa. Becopas mMarpuna rpada. Jlsa nyra MemyY
BepuuHaMu rpada. Tonck omrmumansnoro myTH B rpage. Havansnas sepumua
(HCTOUHHK) W KOHewHas BEPUIHHA (CTOK) ®m OPHCHTHPOBAHHOM  rpade,

Berimcienne kommuccrsa nyrei HANPaBJICHHOM ALHKITHYECKOM rpade

Hepero, Ko;_)eub. BepIIHHa (y3el), ITHeT, peﬁpu_ (ayra) nepesa. Bricota nepesa.
Honnepeso. [lpumepsi  menonap3osanms Aepesben, [lepeGop  sapuantos ¢
MOMOIIBIO JIepeRa

[Iunme_marcmamqecmuﬁ MOJIEJIH, 33,;13;14, PELIACMBIE € HOMOULEK)
MATEMATHYECKOO (KOMIBIOTEPHOTO) MOZIeITHPOBAHKA, Orrmnamne
MATEMaTHYCCKOR  MOAENHM  OT  HarypHoll Momenm #u ot CJIOBECHOIO

(TUTepaTypHOTO) ONHcaHHs 06BeKTa

D1ansl  KOMOBIOTEPHOrO MOZACIMPOBAKMS: NOCTAHOBKA 341a4H, NOCTPOEHUE
MATCMATHYECKOH — MOJenM,  NpOrpaMMHas  peanusamus, TECTHPOBaHHE,
MPOBC/CHHE KOMIBIOTEPHOTO  SKCNEPMMEHTA, aHaIH?  ero PE3YNLTATOB,

YTOHHEHHE MOIC/1H

AJITOPHTMBI M TIPOIPAMMEPOBAH e

Pasbuenne 3azaum ma momsamaun. Coctasienne @ITOPHIMOB H TporpaMm ¢
HCMIONE3OBAHHEM BETBIICHHH, HUKIOR M BCIOMOFATENbHBIX AJrOPHTMOB  JIA

YIpaBIeHUs HCHOJIHHTENEM HIn APYTHMH HCTIOIHATE/IAMH

Tabnuunsie BenmunHb (MaccuBbl). OIHOMEpHBIE MACCHBEL Cocrasienne o

OTIAlKA  OPOTrpaMM,  PEATH3YIOUMX  THIOBbe AITOPHTMEL  0OpaboTiu
O/THOMEPHBIX YHCIOBBIX MHCCHBOB, HA OJHOM H3 A3LIKOB NporpaMMUpoBais
(Python, C++, [Mackans, Java, C#, IllkomsHuii ANTOpHTMHYECKHIT  S3nik);
3aI0JIHCHHE HMCIOBOIO0 MACCHBA CAYYaHHBEIMH YHCIAMHM, B COOTBETCTBHH
topmyrnoit wH nyTém BROMA HHCCII. HAXOMICHHE CYMMBI 3TEMEHTOR MACCHBA,
JHHEHHBIH TTOHCK 3aJAHHOTO THAYCHHS B MACCHEE, N0ACYET JeMeHToB MAaCCHBA,

VIOBICTBOPAIOILMY  3aman HOMY  VCIIOBHIO, HAXOKISHHE MHH HMAaJILHOIO
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4.1

4.4

(MaKCHMaIBLHOTO) 31eMeHTA MaccHBa. Copruposka maccusa

OGpaGotka notoka pamHpx: BHIMHCICHHE  KOJIMYECTBA, CYMMBL, CPeaHEro
apuMETHUCCKOT0, MUHHMATEHOrO M MAKCHMAMBHOIO 3HAYEHHA 3JIeMEHTOR

NOCNenoBaTeILHOCTH, yﬂDBJ'IETBOpﬁIOL[LHx JananaoMy YCIOBHKD

anaaneﬂne Curnan. OBpatuas cBasp. l'Ionchlme CHIHATIOB OT Im_qlpﬂnmx E
JATYHKOB  (KACAHHA, pPacCTOSHMS, CRETA, 3Byka ®  apyroro). ITpumeps
HCHONL30BAHUA  [PHHIMNAG  0OpatHOil  CBS3M B cucTemax YIpaBieHHs
TCXHHYCCKHMH  YCTpOHCTRAMM, B TOM YHCIE B poboToTexXHHKe. [Tprmepk
PODOTH3MPOBAHHBIX CHCTEM (CHCTeMa YUPABJICHAS IBUKCHHEM B TPAHCHOPTHOI
CHCTEME, CBapo4Has JIMHHAS AaBTO3aBOIA, ABTOMATH3HPOBAHHOE VIIPABJICHHE
OTOMIIEHHEM  JIOMd, ABTOHOMHAS  CHCTEMd YOPABACHHA  TPAHCTIOPTHBIM

CPEOCTBOM H JAPYIHE CHCTEMBI)

Hudopmanmonnsie rexuonornn ‘

[Tonsitue 06 anekrponnsIx Tabmumax. Tvin JaHHbIX B ;Heﬁi{ax INEKTPOHHOH
Tabnuuer Pegaxmupoanye u thopmaruposanne Tabmmi Berpoennrie dyukumn
AU TIOHCKA MaKCHMYMa, MHHHMYMa, CyMMbI cpejanero apugmernueckoro.
CopTupoBka MaHHEIX B BELIGICHHOM Ananazone. [locTpoenne auarpamm
(ructorpamma, kpyrosas Audrpamma, TouedHas auarpamma). Bribop Tuma
AHarpaMmet

[Ipeobpasobanne dopuyan Npu konuposanHu. OTHOCHTENRHAA, aGCoMOTHAY |

CMELIaHHAA aIpecatns

YeioBHBIE BEMHCICHHS B BICKTPOHHBIX Tabaumax. Cymmuposanue u nopcuér |
HAYCHHH, OTBeYaIOIHX 3anaHfoMy yenosuo. OOpaborka Gombinmy nabopos

HaHHbBIX. Yncnenuoe MOJCITHPOBAHHE B HIEKTPOHHBIX TalJIH1ax

Porms HH(OPMALIMORHBIX TeXHONOIHI B PA3BHTHH 3KOHOMUKH MUpA, c:'rpmu,].
pernona. OTKpeITEIE 0B6pasoBarenbHble pecypest, llpotheccun, ceazannee ¢
HHpopMarHkol  ®m  HE(OPMAUMOHHEIMH TEXHONOTHAMK:  BeD-Au3aiinep,
HNPOrpaMMHCT,  pazpaboTuuk  MOOHIBHBIX NPHIOAKEHHH,  TECTHPOBLUMK,
APXMTEKTOP NPOrpaMMHOT0 OO0ECHEHUeHH s, CNENHAINCT 110 AHWIH3Y JaHHBIX,

CHCTEMHBIH aMuHHCTpaTop



NPOBEPSAEMBIE HA OI') 10 HH®OPMATHUKE TPEBOBAHMUSI K
PE3YJIbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJILHO¥
MPOIr'PAMMBI OCHOBHOT O OBILIEI'O OBPA3OBAHMSI

Kon

[poBEPsIEMOro
TpeboBanus

1.2

(28]

2.1

Iposepsiembie TpeboBanna K npeaMeTHbiv Pe3YAbLTATAM
6a30B0r0 YPoBHS OCBOEHMSI 0CHOBHOI 06pazoBATEILHOI
nporpamMmbl 0CHOBHOTO ofimero obpazosanusa Ha ocHoBe PIOC

3Hatk (MOHHMATE)

Bragenne ocHoBHbIMH  nOHATHAME:  WH(DOPMAI, nepeaqa,
XpaHenne i 0dpadoTka HAGOPMALINK, AIFOPUTM, MO/ICD, tuthporoii
NPOAYKT M HX HCHOMBL3OBAHHE JUIS  pellleHus  yueGHBRIX M

OpakTHYeCKHX 3ada4

Brazenne nousTHsMH: BRICKa3BIBAHHE, JOrHUCCKas ornepauns,

JOTHYECKOC BRIpaKeHne

Ymern

YMeHHE ONEPHPOBATL EXHHHIAMH HIMEPEHHA HHPOPMALHOHHOrO

00BEMA H CKOPOCTH NEPEIaYn AaHHBIX

VMenue 3anwceiBaTE W CPaBHHBATHL UeJbIE 4ucaa OT 0 no 1024 g
PasMHHHBIX NOIUIHOHHBIX CHCTEMAX CYHMCAEHHA ¢ OCHOBaHHAMH 2, 8,

16, BEUIOMHATE apudMeTHYCCKHE ONEPALMH HAT HIMH

YMEHHE KOAMPOBATH M JICKOAHPOBATH COOGHIEHHs noO 3IAHHBIM
[pasujiam; — MOHHMAHME  OCHOBHEIX  [IPHHIHMOB  KOAMPOBAHHS

HHpOPMALMK PA3THYHOI NPUPOBL: TeKeTOROM, rpadudeckoii, ayaHo

YMeHHe 3alnchiBaTh JIOrHYECKHE BhIPAKEHHA ¢ HCNOIR3OBAHHEM

AUFBIOHKIHH, KOHBIOHKIHH W OTPHUAHHA, ONPEACIATH MCTHHHOCTh

JOTIHYECKHX BLIPHHCEHH“, CCIIH  H3BCCTHBI 3HAYCHUA HCTHHHOCTH
BXOJALINX B HEro MmepeMEHHBIN, CTPOHTL TabJIMIEl MCTHHHOCTH A4
NMTOTHYCCKHX Eblp&)l(EI-IHﬁ; 3AIHCHIBATE JIOTHYCCKHE BRIDAIKEHHA Ha

H3YJAeMOM A3RIKE HporpaMMHpOBaHHA

YMeHue cocTapisth, BBUIOAHATH BPYHHYIO M HA KOMTIBIOTEPE
HECIIOKHBIC  QITOPHTMBI  JUTA  ynpasieHus  HCIOJHHTEIAMH
(Hepenamka, Yepréxuuk u ApyrHe); co3maBaTh M OTIAKHBATH
NpOrpamMMBbl Ha OJTHOM H3 AKIKOB Nporpamvuposatns (Python, C++,

[ackans, Java, C# IlkoasHsiif  AnroputMuueckuii H3pIK),
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2.8

2.9

2.10

PEATH3YIOIIHE HEC/IOKHBIE a.rlro_pnmm 00paloTKn HHCIORBIX JAHHBIX
© HCNONL3OBAHHEM UMK/IOB M BETBICHHI: ymeHHe pasbusars sanaqu
Ha TIOA3a/1a41, HCNO/b30BATL KOHCTAHTHL, TICPEMEHHLIE | BBIPAMKEHHS
PAITHYHLIX  THOOB  (YMCIOBBIX,  JIOPHYECKHX, CHMBONBHEIX );
AHATH3NPOBATE  [PE/UIOKEHHBIH  AIrOPHTM, ONpenelsith, Kakue
PEYILTATEL  BOIMOXKHEI NPH  3aJ1aHHOM MHOKCCTBE  HCXOTHBIX

IHAUSHH A

YMeHne sanmcars Ha #H3iyvHaeMOM f3bIKe NporpaMMHpOBaHus

AIFOPUTMEI NPOBCPKH IEMMOCTH OAHOTO LEIOT0 YHCIA Ha JpyToe,
TNIPOBEPKH HATYPANLHOIO YHCHA HA MPOCTOTY, BBLICICHHS undp us3
HATYPATBHOTO  UMCHIA, NMOMCK MAKCHMYMOB, MHHHMYMOB, CYMMBI

HYMCIIOBOH NOC/ICA0BATENLHOCTH

Bruanenue ymennem OPHEHTHPOBATLCA B HEPAPXHYECKOH CTpyKTYype
(aiiosoii cucremst, paborars ¢ thaitosoii crueremoil nepconanLHOrO
KOMILIOTEPA ¢ HCNONB30BAHHEM Ipafiueckoro unrtepheiica, a
HMCHHO: CO31aBaTh, KOMHPOBATE, NEPeMENIATh, MEPEHMEHOBLIBATE,
YAQIATE M apXHBHPOBATh (hailiibl 1 Kataioru

BiiazieHue yMennsamMu 1 HaBbIKAMA HCNOTB30BANMS HHPOPMAITHOHHBIX
H  KOMMYHMKAUHOHHBLIX TeXHOJNOTHH [UTA4 noWcka, XpaHeHus,

00paboTky 1 nepesiauu n ananu3a PasaMYHbIX BHIOB HHpOpMamy

MOCTABNEHHOH 3a1aueH (Tabanubl, cxembl, rpaduxn, AHArpaMmel} ¢
HCTIOJIL30BAHMEM  COOTRETCTBYIOLUMX  [POrPAMMHBIX CPeCTR

00paboTkH naHHbX

YMeH#ue BLIOHpaTh CrOcOS NPe/ICTABICHHA TAHHBIX B COOTBETCTRHH c

Ymenne Qopmanmsobate u CTPYKTYPHPOBATL  HHQOpPMALHIO,

HCMOJIB3YA  SNEKTPOHHBIE TaliMuel 1A ofpabotkn, awanmsa n
BH3YAINH3AIHH YHCIIOBBIX JaHHEIX, B TOM YHCle ¢ BbIJIETCHHEM
AHanasoda  TabiMnBl W YIOPAZOYHBAHHEM {coprupoBkoii) ero
SNEMCHTOB, YMCHHE NPHMEHATL B WIEKTPOHHLIX TaGnuIax dopmynt
AA - pacu€roB  C  HCMOMB30BAHHEM  BCTPOSHHBIX (hyHKIHI,
abCcomoTHOMN, OTHOCHTEILHOH, CMeIaHHOH JpEcalim; HCHOIb30BATE
AMEKTPOHHLIC TABAHIIB! /UM YHCIIEHHOTO MO/IE/THPOBAHHA B ITPOCTRIX

3anavax w3 pasHeiX MpeaMeTHsX ofracTed



NEPEYEHb 3JIEMEHTOB COJAEPKAHMS, IPOBEPSIEMbIX HA OI)
MO MH®OPMATHKE

Kon
1

1.1

2.1

2.2

IIposepsempiii yiement coepmanis

Hudposas rpamorHoCTs

Qaiinsl w nankn (karanorn). [punimms NOCTPOeHIA d}aﬁno_ﬂmx CHCTEM,
[Tonnoe ums daitna (nanku). Iyre x daiiny (nanke). PaGora ¢ haiiiamMu
KaTaloraMu CpeICTBAMH OICPalMOHHON CHCTEMBI! co3Manue, KONHPOBAHHKE,
NEPEMCIICHHE, NepPeUMEHOBAHNE U ylanenue daliior u manok (karanoron),
Tunsl aiinos. Csoitersa datinos. ®aiinossri menemkep. [Monck daitnon
CPEACTBAMH ONEPALHOHHOMN CHCTEMBI

Obveaunenne KoMmbloTepos 8 ceth, CeTs Hureprer. BeG-ctpannna, ped-
caiir. Crpyktypa anmpecos BeG-pecypeos. bpaysep. Ilonckosrle creremsr,
IMonek wuHdOpMaMM 1o  KIOUEBRIM  crioBaM K no  uiobpameHuio.
Hocroseprocts undopmanun, noxyyeHnoi w3 Hurepuera. IP-aapeca yamos.
CeteBoe XpaHeHue NaHHRIX

Teopetnueckue ocHoBw nEbOpMaTHKH

Huckpernoers nannbix. BoaMokHOCTE ONHCAHAS HENPEPLIBHBIX 00BEKTOR U .
HPOIECCOB ¢ MOMOULLIO THCKPETHBIX TaHHbIX,

Cumpon. Anasur. Momuocts anpasnra. Jponwunsii andasur. Kommuecrso |
BCEBOIMOMCHBIX /0B (KOI0BBIX KOMOHHAIMI) dukcHpoBanHoll mup B
nsoudHom andaenre. [NMpeoGpatoBanue MoGoro anasura K JABOHMHOMY.
Komtaecrso  pasmmumbix  cnos (ukcuposanHod jumHE B andasute
OpEIenEHHON MOLIHOCTH,

Koanposanne cumsonos omxoro andasuta ¢ NOMOLIBK KOMAOBLIX CIOB B
Apyrom andasute, KoaoBad TaGmuia, Jexonnporande.  Koaupopanue
TekeToB. Panomepwbii koa. Hepaswomepusii ko, Komnposka ASCII.
Bocemuburnpie  koamposkn. [lomsrue o koaupoekax  UNICODE.
Jlexosmpopanne coobiennii ¢ ucmomb3oBaNKeM PaBHOMEPHOrO M
HEpaBHOMEPHOTO Ko/la. Madopmaunonnbiit o6LéM Texera

WMudopmaumonnsii  ofném  namnsix. Bur - MHHHMAILHAS  eHHHLA
KOIAYCCTBA WHOOPMAMHM — JABOMYHBIL paspan.  Eauummm HIMEPEH s
HHDOPMATIHOHHOrO 06BEMA  JAHHBIX, bur, Gadir, kunobaiir, serabaiT,

rurabafit. Cxopocts nepeiadun nanHbIX. Eanunuer ckopoctn nepenavn |
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2.5

2.6

2.8

2.9

2.10

JAAHHBIX

Koguposasue wupera. Llsetosmic wmomemtt. Mouens RGB. l"nyﬁmla_.
kozmposanns. [Namwrpa,

PactpoBoe u BekTOpHOE NpejcTaBICHME n3obpakenuit, ITukcens. Ouenka
HHPOPMAUMOHHOTO  00BEMA  TpadMueckuX  JAHHBIX Uil pacTpoBoro

n3obpamenns

Koxnposanne 3syka. Paspsnocts u gactora sammcn. Kouuectso KaHa/I0B
JAITHCH.
Onenka KoOMHUECTBEHHBIN MapaMeTpoB, CBA3AHHBIX C IPEACTABICHHEM N

XPaHCHHEM 3BYKOBBIX (painos

Henosunuonnsie ¥ [0O3HIMOHHBIE  CHCTEMB curcienns.  Andasur,
Ocnopanve, Pazsépuyras dopma sanucu umcna, [lepeson B secatnunyio
CHCTEMY HHCEIL, 3ANHCAHHBIX B IPYTHX CHCTEMAX CHHCICHHUS,

Pumckas cucrema cumnciienns

Jpoutnasn cucrema cuncienus, Tlepeson I.l,E'.llb_Ix qHcen B npegenax or 0 go
1024 B nBOMMHYIO CHCTEMY CUHC/ICHMSL, Bocbmeprunas cucrema cunciieHus.
Ilepeson umcen u3 BoceMepmunoii cucTeMbl B ABOMYHYIO H JICCHTHHHYIO
cucremsl n obparno. IllectHajuarepuunas cucrema cumMceHis. Ilepesox
AHCEN U3 LICCTHAALATEPHYHON CHCTEMBI B [BOHYHYIO, BOCHMEPHUHYIO W
ACCATHYHYIO CHCTEMEL H 00paTHO. ApHMeTHdYecKHe ONepaluy B IBOHYHOMN |

[
CHCTEMEC CHHC/IEHHA

Jlorudeckue  shickazoBanms, J'!orw{;cuuc IHAYCHHS BbICKaEtLIBaHHﬁ.-
JJICMEHTAPHBIE H COCTABHBIC BbiCKa3biBanus. Jlormueckue ONepannu;: «u»
(KOHBIOHKLIHA, JIOTHYECKOE YMHOKEHNE), «HITHY (AM3BIOHKIMA, JIOTHYECKOE
CIOKCHHE), «He» (Normueckoe OTpUIAHNE), [Ipwoprurer Mormuecknx
onepauui. OnpejeieHHe HCTHHHOCTH COCTABHOTO BHICKA3LIBAHMS, €C/IH
H3BCCTHRI  3HAYCHHMA HMCTHHHOCTH BXOJSINHX B HEro NMEMEHTAPHBIX
BEICKa3biBauuii. Jloruueckue sbipawenns. I[lpaBuna sanmuck Jjormueckix

BEIpaKeHH . [TocTpoenne Tabmmui HCTHHHOCTH TOrHYvCCKHX BRIp&KeHHH

Jloraueckue sneMenTHI 3HAKOMCTBO ¢ JOTHYECKHMH OCHOBaMH KOMITbIOTEpaA

HenpepuiBnbie u auckpernbie Mogemm. Mmuraunonnsie Mozenn. Mrpossie
Motend. Ouenka aieKBaTHOCTH MOJIRIH MOJCTHPYEMOMY 0OBEKTY H nensM
MOJIETHPOBAHNS

Tabnuuneie momenn. TaGamna xak NPEJCTABICHHE OTHOLICHHA, baibl

AanHbx. O1Gop B TAdNIKLE CTPOK, YAOBACTBOPAIOLLUX 33AaHHOMY YCJIOBHIO
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I'pad. Bepumna, pe6po, nyTe. OpHEHTHpPOBAHHBIE W HEOPHEHTHPOBAHHEIE |
rpadur. [Tnuna (rec) pebpa. Becosas marpuua rpada. [Jmina nyrw MEMTY
BepminHamu  rpada. [Nowex omruMaibHOrO nytu B rpae. Hauanouas
BEpIIMHA (HCTOMHHMK) M KOHeuHas BCPIIHHA (CTOK) B OPHEHTHPOBAHHOM
rpae. Brruciaenue konmuecrsa uyTell B HANPABICHHOM anMKIMYecKOM
rpade

Hepego. [{opeﬂi.._nepmm-la (ysen), smer, pebpo (ayra) nepepa. Bricora
Aepesa.  Ilownepeso.  [lpumepsl  Henonbsosanus Aepesbes.  [lepeGop
BAPHAHTOB C MIOMOIIILIO jlepeBa

ANTOPHTMEI H TIPOrpaMMHpOBaHUe

CeoiterBa anropurma. CriocoGsi 3anucn_am'opwma (cnoBecHBIl, B BHIE
Brok-cxemel, mporpamma).
Cocrasiienne anropurmos u NporpaMM ¢ HCHOJIb30BAHMEM BeTBIICHHIL,
HHKIOB H BCHOMOraTe/IbHbIX anrOPUTMOB /IS YHDPABICHHA HCTIOMHMTE/EM
(PoSor, Yepenamxa, Yeprésiunk u Apyrue). Bemonwenue aaroputmos
BPYUHYIO H HA KOMITbIOTEpE

A3BIK TIporpaMmHpoBanus {Pvthon, C+_+. [Mackans, Java, C#, [konbubiii .
AsroprT™MHYeckuii S3bik),

Cucrema mporpammupoBanus: PEAIaKTOp TEKCTa Iporpavm, TpaHcasTop,
OTJATIHE,

llepemennas: tun, uMs, 3uavenwe. Llensle, BelmecTBeHHbE K CHMBOJTEHbIE
NEPEMEHHBIE.

Onepatop npucpauBanus. Apudmernueckie BBIPDEKCHHA M [OPSJOK HX
BEMHCICHHA. ONEPAliH C UENBIMA HHCHAMM: [le]OUHCICHHOe Tie/ICHHE,
OCTAaToK OT Jenchus. Berpiienus. CocTaBHble yCIOBHS (3alTUCh TOrHYECKHX
BBIDKEHHH HA W3y4YaeMoM  si3hiKe nporpaMMmHpoBannsa). Haxommenne
MHHEMYMa

H MaKCHMyMa M3 IBYX, TpEX W uYeThIpéX uucesn. Pelenmue KBaJIPATHOID
YPABHEHHMs, HMEIOLIETO BelleCTBeH bIC KOpHH. Lluks ¢ yenosuewm. Anroputm
EBkinaa nuis  naxoxnenms  mauGomsiero obmero jenutens aByx
HATYPATBHBIX  umcen. Pasdnewwme sanmen  marypanemoro wmena B
TO3HIHOHHON CHCIEME € OCHOBAHHEM, MEHBITHM MM pasHeiM 10, Ha
OTAeAbHEIe UHQPLL. Likn ¢ nepemennoii. AJITOPHTMBI [IPOBEPKH JIETHMOCTH
OIHOTO Le0ro wucila Ha APYroe, MPOBEPKH HATYPAIBHOIO YHCAA Ha

HIPOCTOTY
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3.6

4.1

O6paboTka CHMBOMBEHBIX JAHHBIX. CHMBOIBHEE (CTPOKOBEIE) 1EpeMeHHbIE.
Hocumponsras obpaborka CTpOK. TIOACUET YacTOTHI NOABIEHHS CHMBOIA B

cTpoke. Betpoennble dynxumn s 06paboTiu CTPOK

OnpeneneHue BosMOKHBIX pe3yaeTaToR paﬁo'ﬁ.j anropuTMa NnpH JIaHHOM
MHOMNCCTBE BXOAHBIX NAHHLIX, OMPCIE/ICHHE BOIMOMKHBIX BXOIHBIX JIAaHHBIX,
NPUBOIAIIHX K JAHHOMY pe3yiIbTaTy

Tabnuunsle Benwumunbl (Maccusbi), O,EIHO;IE!]JHI:Ie maccHBbl. Cocrarienue u
OTIALKA  NpOTPaMM,  PEaIHIYIOWMX THIIOBbIE  AATOPHTMBI 00puaboTku
O/IHOMEPHBIX HHCIIOBBIX MACCHBOB, HA 0HOM H3 H3LIKOB [POrpaMMHpPOBAHHA
(Python, C++, IMackans, Java, C#, 1kosnbueiit AnroputMmudecknii S3k1x):
SaNo/THEHHE HHCIIOBOIO MACCHBA CYYalHBIMU YHCIIAMH, B COOTBETCTRHH ¢
bopmynoit wam nmyrém Beoga umcen. HAXOKICHHE CYMMBI JIEMEHTOB
Maceusa, JIMHEHHBI NMOMCK 3a1aHHOTO 3HAYEHHS B MaccHme. nojieqéT
VIEMEHTOB MACCHBA, Y/I0B/IETBOPSIONINX 3AMAHHOMY YCIOBHIO, HAXOKIEHHe
MHHHMAILHOTO (MAKCHMANIBHOTO) 91eMCHTA MACCHBA. COpTHPOBKa MaccHBa.
O6paboTka noTOKa JaHHBIX: BBIMHCIEHHE KOJIMYECTBA, CYMMBI, CpejiHero
APUPMETHIECKOTO, MHHHMAIIBHOTO M MAKCHMAIBHOIO JHAYCHHA JNEeMEHTOR

MOCHe10BATE/ILHOCTH, YAOBJICTBOPAIOIINX 3ama HHOMY YCI0BHIO

Ynpasnenue. Curnan, OGparnas cBA3s, Tonyuenne curnanos or undposkx

AATYUKOB (HANPHMEP, KacaHMsl, PACCTOSHHSA, CBeTa, 3Byka). llpumepn
WCTIONBIOBANMA  NPHHUHNA OOPATHOH CBAIH B CcMCTEMax  yHpaBmeHus
TEXHHICCKHMH  YCTPOHCTBAMH C NMOMOMBIO JATYHKOB, B TOM HHCIE B
poboTOTEXHIKE

Hnopmaunonnsie Texnonornm

TexcroBele nokymentsr u ux CTPYKTYpPHBIE 3/eMEHTBI (cTpanuua, ab3ai,
CTPOKA, CIOBO, CHMBOJI),

Tekcrosutii npomeccop — HHCTPYMEHT CO3J4HHA, PEAaKTHPOBAHHA M
dopmaTupopanus  Texcios, Ilpasuna naGopa Tekera. Penakruporanue
Texera. Cpolictsa cumBonos. [lpugr, Tunm upuhroe  (pyGrensie. c
3accdkamu, MOHOWMPHHHBIE). [lonmyupHOE M KypcHBHOE HauepTanue.

Crofictsa absanes: rpaunie, absaunsii OTCTYTl, MHTCPBAJI, BRIPDABHHBAHHE,

[Tapamerpe crpannms. Crunesoe (opmaruposanue. CTpyKTypHpOBaHUe
HHOPMALMK ¢ NOMOIIBLIO CIHCKOB H Tabmul. MHoroyposseBrle crimekH,
HoGasnenne Tabnun B TekcroBbie AOKYMCHTBL Beraska usobpasennii s

TEKCTOBbIC OKYMEHTEL OOTexanme m3obpaxkenuii texcroM. Brmouenne B
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4.5

TCKCTOBBIH  JIOKyMCHT — JHArpaMM,  (hopMyi, HYMEpPALHK  CTpPaHuLl,

KOJIOHTHTYII0B, CCRUTOK H APYTHX 3IEeMEHTOR

Pactpossie pucyrku. enoassosanme rpahUUECKHX MPHMHTHBOE,

Onepaunn peaktiposanus rpaduyecknx 00BEKTOB, B TOM HHC/IE LH(DpoBEIX
hororpaduii: nsmenenue pasmepa, o0peska, moBopot, oTpakeHie, pabora ¢
obnacTamu (BEITENCHHE, KOMHPOBAHNE, 3ATHBKA LIBETOM), KOPPEKIMA [BETA,
APKOCTH W KOHTPAcTHOCTH. Bekropmas rpadwmrka. Coznanne BEKTOPHBIX
PHCYHKOB BCTPOCHHBIMH CPEICTBAMH TEKCTOBOIO nporneccopa UIH Apyrux

nporpamm (npunoxenuii). JloGannenne BEKTOPHEIX PHCYHKOR B JJOKYMEHTHI

loaroroska mynsTHMe AHITHBIX npesentauuii. Craiin. Jlobasnenue na craiin
TeKcTa M n3obpakenni. PaboTa ¢ HecKOILKUMH cnaiinamn, JloGaenenune Ha

CJIali/1 Ay IHOBHIY AL HBIX JIAHHELX. AnnAManms. I"anepeckumin

Tumer pannbix B svelixax MEKTPOHHOH Tabmwue. Penakruposanme u

thopmariposanue Tadmuum, Berpoennbie diynkumn s noncka MEKCHMYMa,
MHHHMYM4, CYMMEI H CpPEIHEr0 apH(MeTHYECKOro, CoprupoBka faHHbIX B
BEIACICHHOM nHanasowe. [locrpoenue pmarpamm (rHCTOrpaMma, Kpyrosas
AHarpaMma, - ToueuHas  juarpamMma),  BmiGop  tuna AHAIPAMM bl
[IpeoGpazosanue dopmyn npu Konuporanuu. OTHOCHTENLHAA, a0COTIOTHAS

H CMEInanHas ajipecal s

YCNOBHBIE BBIYHCIEHHS B JICKTpoHHBIX Tabnuuax. CyMmmupoBaHue u
NOJACYET 3HAUCHHH, OTREYAIONITHX 3ajlaHHoMY yenosHio. Obpaborka Gonbimmx

Habopos nanueix. Uncnennoe MOJCIHPOBAHKE B MICKTPOHHBIX TabanIax
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