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HOACHUTEJIBHASA 3AIIMCKA

[TporpamMma o uHGOpMaTHKE HA YPOBHE OCHOBHOIO OOLIEr0 0Opa30BaHus
COCTaBJ€Ha Ha OCHOBE TpPEOOBaHMI K pe3yabTaTaM OCBOCHHUS OCHOBHOU
0o0pa3oBaTenbHOU pOrpaMMBbl OCHOBHOTO o0111ero oOpa3zoBaHus,
npeacrasineHubpix B PI'OC OO0, a Takxe dhenepaibHON paboueit mporpaMMbl
BOCTIMTAHUS.

[Iporpamma mo wuHpopMaTtuke MAET MPEACTABICHHE O UENsIX, 0O0IIen
cTpareruu OOy4yeHUs, BOCIHMTAHUS W Pa3BUTUS OOYHArOIIMXCS CpPEICTBaMU
nHGOpMaTUKH Ha 0a30BOM ypOBHE, YCTAHABIHMBACT O0S3aTEIIHHOE MPEIMETHOE
coJiep>KaHue, MpeayCMaTPUBACT €ro CTPYKTYpUPOBaHUE TI0 pa3aesiaM U TeMaM.

[IporpaMmma 1o uHpOpMATHKE ONpEAeNseT KOJIMYECTBEHHBIE U
Ka4eCTBCHHBIE XapaKTePUCTHKW Y4YeOHOTO MaTepuana JUis KakIOoTro Troja
U3y4YEeHUs, B TOM 4YHUCJIE JUIsl COAEPXATEIbHOTO HAIOJHEHMS] Pa3HOTO BUIA
KOHTpOJIA (MPOMEXYTOYHOM aTTECTAIlMM  OOYYaloOIIUXCs, BCEPOCCHICKUX
IPOBEPOYHBIX padOT, TOCYJAPCTBEHHON UTOrOBOM aTTECTAIUN ).

[Iporpamma 1o wuHpOpMATUKE SBIASETCS OCHOBOM ISl COCTaBJIEHUS
aBTOPCKUX YYEOHBIX MpPOrpaMM, TEMAaTUYECKOTO IUIAaHUPOBAaHUS Kypca
YUUTEIEM.

HenssMmu wu3ydeHuss WHGOPMATUKM Ha YpPOBHE OCHOBHOIO OOIIETO
00pa3oBaHMS SIBISIOTCS:

dbopmupoBaHue OCHOB MHPOBO33pEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpOBHIO pa3BUTHUA HayKd HMHPOPMATHKH, JTOCTHKEHUSIM
HAyYHO-TEXHUYECKOTO TMporpecca M OOIIECTBEHHOW TMPAaKTHKH, 3a CUET
pa3BUTHUS NPEACTaBICHUN 00 MH(OPMALIUK KaK O BaKHEUIIEM CTPATErHuYeCKOM
pecypce pa3BUTHUSl JIMYHOCTH, TOCYAapcTBa, OOLIECTBA, IOHHMMAaHUS POJIU
MH(POPMAITMOHHBIX MPOILIECCOB, UH(OPMALIMOHHBIX pecypcoB u
UH()OPMAITMOHHBIX TEXHOJOTUHA B YCIOBUSX HHU(PPOBON TpaHCHOpMALUH
MHOTHUX c(ep KU3HU COBPEMEHHOT'0 OOIIECTBA;

oOecrieyeHre yCIOBHM, CIOCOOCTBYIONIMX PAa3BUTHIO AJITOPUTMUYECKOTO
MBILUICHUS] KaK HEOOXOAMMOIO YCIOBHS MPOGECCUOHAIBHON AEATEIbHOCTU B
COBPEMEHHOM HMH(OPMAIIMOHHOM OOILECTBE, MPEANOIararwIlero cnocoOHOCTh
oOyuaronierocss pa3ouBaTh CJIOXKHBIE 3ajJaud Ha Oojiee MPOCThIe MOA3a7auH,
CpaBHUBATh HOBBIE 33J]a4M C 3aJja4aMU, PEIIEHHBIMU paHee, ONPENesiaTh MIaru
JUTSL IOCTHKEHUS Pe3yJIbTaTa U Tak Jajee;

dbopmHpoBaHHEe W pPa3BUTHE KOMIETEHIMH oO0ydarmuxcs B 00JacTu
MCIOJIb30BaHUsl HH()OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHH, B TOM
qyyclie  3HaHWM, YMEHMH H  HaBBIKOB padOTBl ¢  HH(pOpMalmei,
IpPOrpaMMUPOBAHMS, KOMMYHHMKAIIMM B COBPEMEHHBIX HU(POBBIX Cpeaax B
ycnoBusX  oOecriedyeHusT  MH(POPMAIMOHHOW  O€30MacHOCTH  JIMYHOCTH
oOydJaromierocs;

BOCIIUTAHWE OTBETCTBEHHOTO M  HM30UPATETBbHOTO  OTHOIIEHUS K
nH(pOpMaLKU ¢ YIETOM MPABOBBIX M ITUYECKUX ACTEKTOB €€ paclpOCTpaHEHUs,
CTPEMJICHUSI K TIPOJIOJKEHUIO 00pa3oBaHUsi B 00JIacTH HUHPOPMAIMOHHBIX
TEXHOJIOTUM M CO3UJATENIBHOM JIeATENbHOCTH C TPUMEHEHUEM CpEJCTB
MH(OPMALIMOHHBIX TEXHOIOTHIA.

Nudopmarrka B 0CHOBHOM 00111eM 00pa30BaHUU OTPAKAET:

CYIIHOCTh WH(MOPMATHKKA KaK HAYYHOW JNHUCHMIUIMHBI, H3Yydarolien
3aKOHOMEPHOCTH NpOTEKaHUs u BO3MOKHOCTH aBTOMATH3ALUN
MHGOPMAITMOHHBIX MTPOLIECCOB B PA3TUYHBIX CUCTEMAX;



OCHOBHBIE 00nacT TpUMEHEHUs HH(DOPMATUKH, TPEKAE BCETO
MH(OPMAaLIMOHHBIE TEXHOJIOTUH, YITPABICHNE U COLMABHYIO chepy;

MEXIUCIUTUIMHAPHBIA  XapakTep HWHGOPMATUKU U HH(POPMAIMOHHOM
JESITEeTbHOCTH.

W3ydyenne WHPOPMATUKHA OKa3bIBACT CYIIECTBEHHOE BIUSHUE Ha
(opMupOBaHHE MHUPOBO33PEHUSI OOYUAIOLIETroCs,, €ro >KM3HEHHYIO MO3UIIMIO,
3aKJIaJbIBa€T OCHOBHI TOHUMAHHS MPUHIUINOB (YHKIMOHUPOBAHUA U
UCTIONb30BaHUSl ~ MH(POPMAIIMOHHBIX  TEXHOJOTHH  KaKk  HE0OXO0IUMOTO
MHCTPYMEHTA NPAKTHUECKU JI000N AESITeNTbHOCTH M OJHOTO U3 Haubosee
3HAaYUMBIX TEXHOJOTHMYECKUX JOCTHIKEHUH COBPEMEHHOW IIMBHJIM3AIINM.
MHorre TmpeAMETHbIE 3HAHWS W  CIOCOOBI  JCSTENLHOCTH, OCBOCHHBIC
oOydJaronmuMucs Mpu U3y4eHUH HHPOPMATUKHU, HAXOMSIT MPUMEHEHHE KakK B
pamMKax o00pa3oBaTENBHOTO TpoIlecca NPH H3YYCHHH APYTUX TPEIMETHBIX
oOJylacTel, Tak U B MHBIX JKU3HEHHBIX CUTYalUsSIX, CTAHOBSITCS 3HAYMMBIMU IS
(opMUpOBaHUs Ka4e€CTB JTUYHOCTH, TO €CTh OPUEHTHPOBAHBI HA (POpMHUpOBaHHE
METanpeAMETHBIX U JIMYHOCTHBIX PE3yJIbTaTOB O0yUYEHHUSI.

OcHoBHbIe 337aun yueOHoTo nipenmera « MupopmaTuka» — copmupoBathb
y 00y4Yarommxcsi:

MOHUMAHUE MPUHIIMIIOB YCTPONCTBA M (DYHKIIMOHHPOBAHUS OOBEKTOB
U(POBOTO OKPY>KEHHSI, MPEACTABICHUS] 00 UCTOPUU U TEHACHLMUSIX Pa3BUTHUSA
MH(OPMATUKH TTeproa HUPPOBOM TpaHCHOpMAIKU COBPEMEHHOTO O0IIECTBA;

3HAHMSI, YMEHUS U HABBIKM IPAMOTHOM MOCTAHOBKH 3a/1a4, BO3HUKAIOIIUX
B NPAaKTUYECKOM  JEATENbHOCTH, Ui UX pELlIeHUs ¢  IOMOUIbIO
WH(GOPMALIMOHHBIX TEXHOJIIOTUW, YMEHUS W HaBBIKA (POPMAIU30BAHHOTO
OTMCaHUs TIOCTABJICHHBIX 33/1a4;

0a3oBble 3HaHUS 00 MH(OPMALMOHHOM MOJEIHPOBAHUH, B TOM YHCIE O
MaTeMaTH4eCKOM MOJICITHUPOBAHNH;

3HaHWE OCHOBHBIX AITOPUTMHYECKUX CTPYKTYP M YMEHUE MPUMEHSTH dTH
3HAHMS YISl TIOCTPOEHUS aJTOPUTMOB PEIICHUS 3a7a4 M0 MX MaTeMaTU4eCKUM
MOJIETISIM;

YMEHHUS U HaBbIKM COCTaBJIEHHUS MPOCTHIX MPOrpPaMM IO MOCTPOCHHOMY
QJITOPUTMY Ha OJTHOM U3 SI3BIKOB MPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS;

yMEHUS U HaBBIKH S(PPEKTUBHOTO WCIOIH30BAHKS OCHOBHBIX THIIOB
OPUKIAAHBIX ~ TporpaMm  (MPWIOXKEHWH)  oOmero  Ha3HAuYeHHs U
UH(OPMAITMOHHBIX CUCTEM JUISl PEIICHHS ¢ UX MTOMOIIBIO MPAKTUYECKUX 3aJ1a4,
BJaZicHue 0a30BBIMM HOpPMamMu HMH()OPMAIMOHHOW 3TUKU W MpaBa, OCHOBaAMHU
nH(pOpMaIMOHHON 0€301TaCHOCTH;

yMEHHE  TpPaMOTHO  HMHTEPIPETUPOBATH  PE3YNbTAThl  PEHICHUS
MPaKTUYECKUX 3a/1a4 C MOMOIIbI0 UHPOPMALMOHHBIX TEXHOJOTUM, MPUMEHSThH
MOJTy4€HHBIE PE3YJIbTAThl B IPAKTUUYECKON ACSITETbHOCTH.

[enu u 3agaun u3ydeHus WHOOPMATUKUA HA YPOBHE OCHOBHOTO OOIIEro
00pa3oBaHMs OINPENEISIIOT CTPYKTYPY OCHOBHOTO COZACPXKAaHUs —y4eOHOro
npeaMeTa B BUAC CIASAYIONINX YETHIPEX TEMATUIECKUX Pa3eioB:

uudpoBas rpaMOTHOCTE;

TEOPETUYECKUE OCHOBBI MH(OPMATHKU;

aJITOPUTMBI U IPOTPAMMHUPOBAHUE;

UH(OPMALIMOHHBIE TEXHOJIOTHH.

Ha u3ydenne nndopmatuku Ha 6a30BOM ypOBHE OTBOAMUTCS B 9 Kitacce —
34 yaca (1 Jac B HEJIETIO).



COILEPKXAHUE OBYUEHUA

9 KIIACC

Mudposas rpaMmoTHOCTH

I'nodanbHas cerb UHTEpHET M cTpaTeruv 0e30MACHOIO MOBEJACHUA B
Heil

['nmoGanbnast cets Wurepuer. IP-agpeca y3noB. CereBoe XpaHEeHUE
JAHHBIX. MeTOJbl MHIMBHUAYAIbHOTO U KOJJIGKTUBHOI'O Pa3MEIICHHUS HOBOU
uHopmanuu B UutepHere. bonpime nanHbie (MHTEPHET-IaHHbBIE, B YaCTHOCTH
JAHHBIE COIMATIbHBIX CETEN ).

[TonsiTe 06 nHGOpMAIMOHHON 0€30MacHOCTH. Y TPo3bl UHGOPMAITUOHHOMN
0e30macHOCTH NpU paboTe B TI100ATLHON CETH U METO/Ibl TPOTUBOJCHCTBUS HM.
[IpaBuia Oe3omacHoOW ayTeHTHU(UKAIMKU. 3alIuTa JUYHOM HHPOpMAIUU B
HNuTepnere. be3zonacHbie CTpaTeruu MOBEICHUS B HNnTepnere.
[IpenynpexaeHue BOBIE€YEHUS B JECTPYKTHUBHbIE UM KPUMHUHAIbHBIE (POPMBI
CETEeBOM aKTUBHOCTH (KHOEpOYIITUHT, GUIIMHT U IpyTUE (POPMBI).

PaboTa B uHGOPMAIMOHHOM NIPOCTPAHCTBE

Bunbt NEeSITENBHOCTH B Wurepnere, WHTEPHET-CEPBUCHI:
KOMMYHHUKAI[MOHHBIE CEPBUCHI (TIOUTOBasi CIyk0a, BUAECO-KOH(PEPEHII-CBS3b U
JIPYTHUE), CIpPaBOYHBIE CIYyX OBl (KapThl, pAacHUCAHUS U JAPYTHE), MOUCKOBHIE
CILY>KOBI, CITy>k0bI OOHOBJIEHUS TPOTPAMMHOTO 00€CTICeUeHUs U IPYTUE CITY>KOBI.
CepBuchl TOoCcyJapCcTBEHHBIX yciyr. OOnauHble XpaHuauma AaHHbix. Cpencrea
COBMECTHON  pa3paboTku JOKyMeHTOB (oHnaiH-odwuckl). [Iporpammuoe
oOecrieueHne Kak BeO-CepBHC: OHJIAHHOBBIE TEKCTOBBIE M TIpaduueckue
pEeaaKTophl, Cpeibl pa3pabOTKU MPOTPAMM.

Teopernyeckne 0CHOBbI HH(POPMATHKHU

MoaenupoBaHue KAK MeTO NMO3HAHMS

Mogens.  3amaum, pemaeMble € IIOMOLIBIO  MOJEIMPOBAHUS.
Knaccudukanuu mopeneit. Martepuanbhuple (HaTypHbIE) W WH(POPMAIIMOHHBIE
Mojaenu. HempepbiBHbIE W JUCKPETHbIE MOAENH. VIMUTAllMOHHBIE MO/IENH.
Urpossie Mogenu. OlLeHKa aJieKBaTHOCTH MOJIETH MOJEIUPYEMOMY OOBEKTY U
LEJSIM MOJIETTUPOBAHUS.

Tabmuunsie mogenu. Tabnuila Kak MPeACTaBICHUE OTHOIICHUS.

baszbl nanubix. OTOOp B TabiauIEe CTPOK, YIAOBIETBOPSIOIIMX 33JaHHOMY
YCIJIOBHIO.

['pad. Bepmmuna, pedpo, myTb. OpreHTHUPOBAaHHBIE U HEOPUECHTHUPOBAHHBIE
rpadsl. JlnuHa (Bec) pebOpa. Becoas marpuma rpada. imHa nmyTH MEXIy
BepimnHamu rpada. [louck ontumansHoro myTu B rpade. Hauanpnas BepuimHa
(MCTOYHUK) W KOHEYHas BepIMHA (CTOK) B OPHEHTHUPOBAHHOM rpade.
Brruucnenue xosMuecTBa myTeil B HAlpaBJIEHHOM allMKINYECKOM Tpade.

Jepeso. Kopenb, BepmmHa (y3en), Juct, pedbpo (myra) mepesa. BricoTta
nepea. [lonnepeso. [Ipumepsl ucnonbs3oBanus nepeBbeB. [lepedop BapraHTOB
C IIOMOIIBIO JIEPEBA.

[TonsiTHE MaTeMaTHYECKOW MOJIENU. 3aJayd, pElIaeMble C MOMOUIBIO
MaTeMaTU4eCcKoro (KOMITBIOTEPHOTO) MO/ICTUPOBAHUSL. Otnuune
MaTeMaTH4eCKOM MOJEIM OT HAaTypHOM MOJEIAU M OT CIOBECHOIO
(JIUTEepaTypHOTO) ONUCAHUS 0OBEKTA.

Otanbl  KOMIBIOTEPHOTO  MOJEJIUPOBAHUS:  TMOCTAHOBKA  3ajJayH,
NOCTPOCHUE  MaTEMaTHUYECKOM  MOJIenu,  M[pOorpaMMHas  peanu3alus,



TECTUPOBAHUE, MPOBEACHUE KOMIIBIOTEPHOTO JKCIIEPUMEHTA, AaHaIU3 €ro
pe3yIbTaTOB, YTOUHEHHUE MOJIEIIH.

AJITOPUTMBI M IPOrPAMMHMPOBAHHE

Pa3pa0orka aaropuTMoB M NporpaMmm

Pa3ouenue 3amaun Ha noazagauu. CoCTaBlIeHHE aITOPUTMOB U IPOTPAMM
C MCHOJIb30BAHUEM BETBIICHUH, IIUKIOB M BCIOMOTATENbHBIX AJITOPUTMOB JJIs
yIpaBieHus: ucnojaHuTeneM PoOOT min IpyruMu MCHOJIHUTEISAMHU, TAKUMHU KaK
Uepenarmika, YepTEKHUK U JPYTUMMU.

Tabnuunbie BenuuuHbl (MaccuBbl). OnHOMEpHBIE MaccuBbl. CocTaBiieHUe
U OmIaJKa [porpamM, pEeIM3yIOMIMX THUIOBBIE aNTOPUTMBI 00pabOTKH
OJIHOMEPHBIX YHMCIOBBIX MAaCCHMBOB, Ha OJTHOM M3 SI3bIKOB MPOTPAMMHUPOBAHUS
(Python, C++, Ilackans, Java, C#, IllkonpHbIA AnropuTMudeckuii S3bIK):
3alOJHEHHUE YHUCJIOBOTO MACCHMBa CIy4YallHbIMU YHCIAMU, B COOTBETCTBUU C
dbopmymoit unu myTéM BBOJA YKCEIl, HAXOXKACHUE CYMMBbI 3JIEMEHTOB MAacCHUBa,
JIMHEWHBIM IIOMCK 3aJaHHOTO 3HA4YCHHWS B MAacCCHUBE, IIOJACYET DIEMEHTOB
MacCHBa, yAOBJIETBOPSIOLINX 3aJJaHHOMY  YCJIOBHIO, HAXO0XKJEHUE
MUHUMAaJIBHOTO (MaKCUMalbHOTO) 3JIeMeHTa MaccuBa. COpTUPOBKA MAaCCUBA.

OOpaboTka MOTOKA JaHHBIX: BHIYMCICHUE KOJIUYECTBA, CYyMMBI, CPEIHETO
apu(pMETUYECKOr0, MUHUMAJIBLHOTO M MAaKCHUMAaJbHOTO 3HAYEHUS AIIEMEHTOB
MOCJIEIOBATEIILHOCTH, YIOBJIETBOPSIONIUX 33JaHHOMY YCIIOBHIO.

Yupasiienue

Vmpasnenue. Curnan. OOparHas cBsi3b. llomydeHuwe cHUTHaIOB OT
U(MPOBLIX JATYUKOB (KacaHUs, pACCTOSHUS, CBETa, 3ByKa W JIPYroro).
[IpuMepsl UCTONIB30BaHUS IPUHIIMIIA OOPATHOM CBSI3U B CUCTEMAX yIpaBICHUS
TEXHUYECKUMU YCTPOWCTBAMU C TOMOIIBIO JaTYAKOB, B TOM YHUCIE B
POOOTOTEXHHUKE.

[IpumMepsl poOOTH3NPOBAHHBIX CUCTEM (CHCTEMA YIPABICHUS JBUKEHUEM
B TPAHCIOPTHOW CUCTEME, CBApOUHAas JIMHUS aBTO3aBOJA, ABTOMATH3UPOBAHHOE
yIOpaBI€HHE OTOIUICHHEM JOMa, aBTOHOMHAsi CHCTEMa  yIPaBIICHUS
TPAHCIOPTHBIM CPEJCTBOM U IPYTHE CUCTEMBI).

NudopmanuoHHbie TEXHOJIOTHU

JIeKTPOHHBIE TA0JIUIBI

[TonsiTue 00 »9JEKTpOHHBIX TalOnunax. Tumbl JaHHBIX B sSYEHKax
AJIEKTPOHHOW Tabmuibl. PemaktupoBanwe ©  QopmMaTUpOBAHHE TaOIUII.
Bcerpoennbie ¢yHKMM s TOMCKAa MaKCUMyMma, MHUHUMYyMa, CyYMMBI U
cpennero apudmernyeckoro. CopTUpoBKa JaHHBIX B BBIIEJIEHHOM JUana3oHe.
[loctpoenne pauarpamMMm (rucrorpamMma, KpyroBas JuarpaMma, TO4Y€4yHas
auarpamma). Beibop tumna auarpaMmel.

[IpeoOpazoBanue  ¢opmyn mnpu  KonupoBaHuu.  OTHOCHTENbHAs,
aOCOJIFOTHASI U CMEILIaHHas aJpecaliusl.

VYcrnoBHBIE BBIYMCIECHHS B 3JEKTPOHHBIX TaOiuuax. CymMMuUpOBaHHE H
noCU€T 3HAYCHUM, OTBEUAIOIIMX 3aJ]aHHOMY YciIoBUIO. OO0paboTka OOJIBIIMX
HaOOPOB JaHHBIX. UHCIEHHOE MOIETHPOBAHHUE B SJICKTPOHHBIX TaOJINIIAX.

NudopmanmoHHble TEXHOJOTHH B COBPEMEHHOM 001eCTBe

Pone uHGOpMAIIMOHHBIX TEXHOJIOTHH B Pa3BUTUM JKOHOMHMKH MUPA,
CTpaHbl, peruoHa. OTKpbITbIE 00pa30BaTEIbHBIE PECYPCHI.

[Ipodeccun, cBs3aHHble ¢  HUHPOPMATHKOM H  UHOOPMALMOHHBIMU
TEXHOJIOTHSIMU:  BeO-IM3aiiHEp, MPOrPAMMUCT, pPa3pabOTYUK MOOMIBHBIX
MPWIOKEHUH, TECTUPOBILUK, AapPXUTEKTOp MPOrpaMMHOr0 obecnedyeHus,
CHEUANINCT MO  aHajdu3y  JAHHbIX, CHUCTEMHBIM  aJMUHUCTPATOP.



IHHVIAHUPYEMBIE PE3YJIBTATHBI OCBOEHUSA ITPOI'PAMMDBI 11O
NHPOPMATUKE HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA30OBAHUA

N3yuenne wmHOpMATUKU Ha YpPOBHE OCHOBHOTO OOIlEr0 0Opa3oBaHUs
HaMpaBJIeHO HA JOCTHKEHHE 00YJYarOIIMMUCS TUYHOCTHBIX, METAIIPEIMETHBIX U
MPEeIMETHBIX PE3yIbTaTOB OCBOCHUS COJEPKaHUS Y4EOHOTO TIpeaMETa.

JIMYHOCTHBIE PE3YJIbTATDI

JIM4uHOCTHBIE pE3yNbTAaThl WMEIOT HANpaBICHHOCTh Ha pELICHHE 3ajad
BOCTIMTAHUS, PA3BUTHS U COIMATU3AIMN 00ydJalOIINXCsl CPEACTBAMH YUEOHOTO
npeaMera.

B pesynbrare usyueHus HH(POpPMATUKM Ha yYpOBHE OCHOBHOTO OOILEro
obpazoBanusi 'y oOyuawmierocs OyayT  chOpMHUPOBaHBI  CIICIYIOIIHUE
JUYHOCTHBIE PE3yJIbTaThl B YACTH:

1) maTpMoTHYeCKOro BOCIIMTAHUSA:

LEHHOCTHO® OTHOLIEHUE K OTEUYECTBEHHOMY KyJIbTYPHOMY,
UCTOPUYECKOMY U HAYUYHOMY HACJIEAMIO, TOHUMaHUE 3HauYeHHs] MH(OOPMATUKU
KaKk HayKd B JKHU3HU COBPEMEHHOTO OOIIECTBa, BJIAJCHHE JOCTOBEPHOU
uHpopmaluet 0 MepefoBbIX MHUPOBBIX U OTEUECTBEHHBIX JAOCTHUKEHUSX B
obsacty HHPOPMATUKU U UHPOPMAITMOHHBIX TEXHOJIOTHH, 3aMHTEPECOBAHHOCTD
B HAYYHBIX 3HAHUSAX O IUPPOBOU TpaHCHOpPMAIIH COBPEMEHHOTO OOIIECTBA;

2) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OpUEHTAllUsI HAa MOpAJbHbIE IIEHHOCTU W HOPMBI B CHUTYalMsIX
HPaBCTBEHHOT'O BHIOOPA, TOTOBHOCTH OIEHUBATh CBOE MOBEJCHUE U MOCTYIKH, a
TaKXXe IOBEJCHUE U MOCTYNKU JAPYTUX JIOACH C MO3ULHMU HPAaBCTBEHHBIX U
IPABOBBIX HOPM C Y4YETOM OCO3HAHMs MOCIEICTBUI IMOCTYNKOB, AaKTHBHOE
HEMPUATHE aCOLMATBHBIX MOCTYIIKOB, B TOM 4nciie B IHTepHeTe;

3) rpa:k1aHCKOr0 BOCIIUTAHUSA:

MPEACTABIICHUE O COIHUAIBHBIX HOPMAaxX W TMpaBUIaX MEXKIUYHOCTHBIX
OTHOIICHUNA B KOJUICKTHBE, B TOM UHCJIE B COIHMAIBHBIX COOOIIECTBAX,
coOnoieHne TpaBuil OE30MaCHOCTH, B TOM 4YHCJIE HABBIKOB 0€30I1aCHOTO
MOBEJCHUS B WHTEPHET-CpPEie, TOTOBHOCTh K Pa3HOOOpa3HOW COBMECTHOM
JESITeTbHOCTH TIPU BBITIOJTHEHUH yYeOHBIX, MMO3HABATENbHBIX 331ad, CO3JaHUU
y4e€OHBIX MPOEKTOB, CTPEMJICHHE K B3aUMOINOHHUMAHHUIO M B3aMMOIIOMOILIU B
nporecce 3TOW  y4eOHOM  JAeSITeNbHOCTH, TOTOBHOCTH OLEHHBATh CBOE
NOBEJACHUE U TOCTYNKH CBOUX TOBapUIIEH C TMO3UIMU HPABCTBEHHBIX U
MIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEICTBHUI MOCTYIKOB;

4) HeHHOCTe HAYYHOTI' O MO3HAHUS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUYECKUX MpeICTaBICHUI 00
uHpopManuy,  WHPOPMAIMOHHBIX  Mpoleccax ©U  HMHOOPMAIIMOHHBIX
TEXHOJIOTHSIX, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKd U
0OI111eCTBEHHON MPAKTHUKU U COCTABIAIONIMX 0a30BYI0 OCHOBY JJIsi IOHUMAHHUS
CYIITHOCTH HAYYHOU KapTUHBI MUPA;

UHTEpEC K OOYYCHHIO M TMO3HAHUIO, JIFOO03HATENBHOCTh, TOTOBHOCTh U
CHOCOOHOCTh K CaM000pa30BaHUIO, OCO3HAHHOMY BBIOOpPY HANpaBIE€HHOCTU U
ypOBHS 00yUeHUs B JaTbHEHIIIEM;

OBIIaJIcCHUE OCHOBHBIMH HaBBIKAMH HCCIIEIOBATEIbCKON ESTEIbHOCTH,
YCTaHOBKA Ha OCMBICIIEHHE OIbITa, HAOIIOJIEHUM, MOCTYNKOB U CTpPEMJICHUE
COBEpIICHCTBOBATh MYTH JOCTHMXEHHUS WHIWBUIYaJIbHOTO U KOJIJICKTUBHOTO
OJlaronoayuus;



c(OpMHUPOBAHHOCTh UH(POPMALMOHHON KYJIBTYPhl, B TOM YHCJIE HAaBBIKOB
CaMOCTOSITEJIBHON pabOThl ¢ YUYEOHBIMU TEKCTaMHM, CIIPABOYHOW JIMTEPATYPOH,
pazHOOOpa3sHbIMU CpEeACTBAMU HMH(POPMALIMOHHBIX TEXHOJIOTUH, a TaKkke
YMEHHUSA CaMOCTOSITENIbHO ONPENENsTh €M CBOEro OOy4YEeHHs, CTaBUTh U
dbopMmynupoBath I ce0si HOBbIE 3a7aud B y4ébe U TO3HABATEIbHOMU
NESATENBbHOCTH, pPa3BUBaTh MOTHBBI WM HHTEPECHI CBOEH IO3HABAaTEIbHOMN
NS TENbHOCTH;

5) popmupoBaHus KYJIbTYPBI 310POBbS:

OCO3HaHUE IIEHHOCTU >KU3HH, OTBETCTBEHHOE OTHOUIEHHWE K CBOEMY
3I0POBbIO, YCTAaHOBKA Ha 3J0pPOBBIM 00pa3 >KU3HU, B TOM YHUCIE U 3a CYET
OCBOCHHMSI U COOMIOeHHUsT TpeOoBaHUU O€30MacHOM SKCIUTyaTallid CPEACTB
UH(GOPMAIIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTUH;

6) Tpy10BOr0 BOCTIMTAHMSI:

MHTEPEC K MPAKTUYECKOMY M3YUEHHUIO mpodeccuii u Tpyaa B cdepax
npodeccuoHaNbHOM  NEATENbHOCTH,  CBSI3aHHBIX € MH()OPMATHKOM,
IpPOrpaMMHUPOBAHUEM U MH()OPMALIMOHHBIMU TEXHOJIOTUSMH, OCHOBAaHHBIMU Ha
JOCTHKEHUSAX HAyKU MHPOPMATUKU U HAyYHO-TEXHUYECKOTO IPOrpecca;

OCO3HaHHBIM BBIOOP UM TOCTPOCHHWE HMHAMBUAYAIbHOM TpPaeKTOpUU
0o0pa30oBaHUsl M KU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX U OOIECTBEHHBIX
UHTEPECOB U MOTPEOHOCTEN;

7) 3K0JOTNYE€CKOr0 BOCIIMTAHUS

OCO3HaHUE IT00ATBHOIO XapakTepa 3KOJOTHUECKUX NPoOIeM U MyTell ux
pelieHrs, B TOM 4YHCIE€ C Y4ETOM BO3MOXHOCTEH WH(POPMALMOHHBIX U
KOMMYHHKAI[MOHHBIX TEXHOJIOTHI;

8) apanTtanmmum oOy4yawierocss K HM3MEHAIMMCH  YCJIOBHSAM
COLHAJILHOM M NPUPOJAHON Cpeabl:

OCBOEHHME OOYYaIOIIMMHKCS COLIMAJIBLHOTO OIMbITa, OCHOBHBIX COLMAJIbHBIX
pOJIEH, COOTBETCTBYIOIINX BEAYILIEH AESATEIBHOCTH BO3pAacTa, HOPM U NPABUII
OOILIIECTBEHHOT'O TOBEJIEHUs, (QOpPM COIMAIBLHOM KU3HM B TIpynmax u
COOOLIECTBaX, B TOM YHCIIE€ CYIIECTBYIOIINUX B BUPTYyaIbHOM MIPOCTPAHCTBE.
METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yJibTaThl OCBOCHHUS MPOrpamMMbl MO HH(POpPMATHKE
OTpaXkatOT  OBJAJCHHWE YHHUBEPCAIbHBIMU  Y4€OHBIMH  JEUCTBUAMH  —
II0O3HABATEIbHBIMHA, KOMMYHUKATUBHBIMHU, PETYJIITUBHBIMU.

Ilo3HaBaTeIbHbIEe YHHBepPCcaJIbHbIE YUeOHbIe JAeiicTBUS

ba3oBble JJoruyeckue 1eMcTBus:

YMEHHUE OINpEAeNsATh IMOHATHS, CO3/1aBaTh O0OOIIEHHS, YCTaHABIMBATh
aHaJIOTHH, KJIacCU(UIIMPOBATh, CAMOCTOSATEIBHO BBIOMPATH OCHOBAHHUS U
KpUTEpHU JJis KIacCU(PHMKAIMN, YCTAaHABIWBATh MPUINHHO-CIECICTBEHHBIC
CBSI3U, CTPOMUTH JIOTUYECKHE PpACCYKIEHUsS, JeiaTb YMO3aKIIOUEHUS
(MHIyKTUBHBIC, I€TyKTUBHBIC U TIO aHAJIOTHH) U BBIBOJIBL;

yMEHHE CO37aBaTh, MPUMEHSITh U MPeoOpa3oBBIBATh 3HAKM U CHMBOJIBI,
MOJIENH U CXEMBbI JJIsl peLICHHs Y4eOHBIX U MO3HABATEIbHBIX 33/1a4;

CaMOCTOSTENIBHO ~ BBIOMpaTh CHOCOO  pemieHuss y4eOHOW — 3ajauu
(cpaBHMBaTh  HECKOJbKO  BapUMaHTOB  pEIICHHA, BbIOMpaTh  Haubosee
HOXOJSAUIMH ¢ YUETOM CaMOCTOSITEIbHO BBIJICIICHHBIX KPUTEPUEB).

Bba3oBble uccienoBarebcKue JeiicTBUS:



dbopMynMpoBaTh BOMPOCHI, (PUKCHUPYIOLIUE Pa3phIB MEXKIY PEaTbHBIM U
KEJIaTeIbHBIM  COCTOSSHUEM  CHUTyallud, OOBEeKTa, M  CaMOCTOSITEIbHO
yCTaHaBIMUBaTh HCKOMOE U JIaHHOE;

OIIEHMBAaTh HA TPUMEHUMOCTb M JOCTOBEPHOCTh HH(OpMaIHIO,
MOJIYYEHHYIO B XOJ€ UCCIIEIOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JTaTbHEHINIEEe Pa3BUTHE ITPOIICCCOB, COOBITUI
U UX TOCIEICTBUS B aQHAJOTMYHBIX WM CXOJHBIX CHUTyalUsX, a TaKKe
BBIJIBUTATh MPENOI0KEHUS 00 UX PA3BUTUU B HOBBIX YCIIOBUSX U KOHTEKCTaX.

Pab6ora ¢ nndopmanueii:

BBISIBJISITH AehUIMT UHGOPMAIIUU, TAaHHBIX, HEOOXOIUMBIX ISl PEIICHUS
IMOCTABJICHHOM 3a/1a4H;

NPUMCHST PA3INYHBIC METO/BI, HHCTPYMCHTBI M 3alIpOCHI MPH MOHUCKE U
oTOope uHGOPMAIMU WIM JaHHBIX U3 HUCTOYHUKOB C YUYETOM MPEIOKECHHOU
y4eOHOM 3a71a4u U 33JIaHHBIX KPUTEPHUEB;

BBIOWPATh, AHAIM3UPOBATH, CHUCTEMATU3UPOBATH W HMHTEPIPETHUPOBATH
uH(pOpMaIIMIO pa3IMYHBIX BUJIOB U (POPM TpEICTABIICHHUS;

CaMOCTOSITEJIBHO  BBIOMpaTh ONTUMAIbHYIO (GOpMy  Mpe/CTaBICHUS
uHpopMaIuu u HILTIOCTPUPOBATE PEIIACMBIC 3aJa4U HECIOXKHBIMU CXEMaMH,
JiMarpaMMamH, HHO# IpapuKOil U HX KOMOMHALUSMHY;

OIIEHUBATh HAJEKHOCTh HMH(POpPMAIIUU TI0 KPUTEPHUSIM, MPEITI0KECHHBIM
yUIUTENIEeM WIH CHOPMYITHPOBAHHBIM CaMOCTOSATEILHO;

(D PEKTUBHO 3aMIOMUHATH U CUCTEMATU3UPOBATh HH(POPMAILIHIO.

KoMMyHukaTHBHBIE yHHMBEpPCAJIbHbIE YUeOHbIE el CTBHS

Oo0menmne:

CONIOCTAaBIATh CBOU CYXKIEHHS C CYXKICHUSIMHU JIPyTUX YYaCTHUKOB
nuanora, OOHapyKMBaTh Pa3IMUUE U CXOACTBO MO3UIIHIA;

nyONUYHO  TIPEACTABIATh  PE3YJbTAaThl  BBIIIOJHEHHOTO  OIIbITa
(9KCTIEpUMEHTA, UCCITIEIOBAHUS, TIPOEKTA);

CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUICHHS C Y4€TOM 3aja4
MIPE3EHTAIMU U OCOOEHHOCTEH ayIMTOPUH U B COOTBETCTBUU C HUM COCTaBIISAThH
YCTHBIE M THCHbMEHHBIE TEKCThl C HCIOJb30BAaHUEM WILTIOCTPATUBHBIX
MaTepHUaoB.

CoBMecTHasl 1eSITEJILHOCTD (COTPYIHUYECTBO):

MOHUMATh U WCIONB30BaTh  MPEUMYyINECTBA  KOMaHIHOW |
UHIUBUYyAIbHOM pabOThl MPU PEIIeHUH KOHKPETHOU MpOoOJeMbl, B TOM YHUCIIE
MIPU CO3MaHUH HHPOPMAITUOHHOTO TPOIYKTA;

NPUHUMATH 1I€7Tb COBMECTHON MH(OPMALIMOHHOMN JEATENLHOCTH 10 cOOpYy,
0o0paboTke, mepenade, (opManuzalu HWHPOpPMAIMH, KOJUIEKTUBHO CTPOHUTH
JNEUCTBUS MO €€ JOCTHXKEHHUIO: paclpeiensiTb pojd, JA0roBapUBaThCH,
o0cy>X1aTh MPOIIecC U pe3yabTaT COBMECTHOU padOTHI;

BBITIOJIHSITH CBOIO 4acTh padOThl ¢ MHMopManuer uin nHGopMamoOHHbIM
MPOAYKTOM, JOCTUTasi KAYECTBEHHOTO pe3yJibTaTa MO0 CBOEMY HANpPaBICHUIO U
KOOPJIMHUPYS CBOU JEHUCTBUS C APYTUMU YICHAMU KOMaH/IbI,

OIICHMBATh Ka4€CTBO CBOETO BKJIaJa B OOIIMI HH(DOPMAIIMOHHBINA MPOIYKT
M0  KPUTEPHUSIM, CAMOCTOSITENIbHO  CHOPMYJIMPOBAHHBIM  y4aCTHUKaMU
B3aMO/ICHCTBUS;

CpaBHUBATh PE3yJIbTaThl C UCXOJHOM 3aJaueil M BKJIAJl KaXJOro 4ieHa
KOMaH/bl B JIOCTHXKEHHUE PE3YyJIbTAaTOB, Pa3ACisATh cPepy OTBETCTBEHHOCTH H
HPOSIBIISATh TOTOBHOCTH K MPEJI0CTABICHUIO OTYETA TIepe] TPy IIIOn.



PeryasituBHble yHMBepcaJbHbIe Yy4eOHbIe NeliCTBUSA

Camoopranusanus:

BBISIBIISITH B )KM3HEHHBIX U YYEOHBIX CUTyalUsX MpoOsieMbl, TpeOyromue
pelIeHus;

OpPUEHTHPOBAThCS B pA3JIMYHBIX MOAXOAAX K TMPUHITUIO PELICHUN
(MHIUBUYaTbHOE MPUHSITHE PEILICHUH, IPUHATHE PEIICHUN B TpyMIIE);

CaMOCTOSITEJIbHO COCTaBISATh AJITOPUTM PEILICHUS 33J1a4u (WU €ro 4acTh),
BBIOMPATh CIOCO0 peIIeHUs] yYeOHOM 3a/1a4u ¢ YYETOM UMEIOIINXCSI PECYPCOB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBaTh IIpe/UlaracMble BapHAHTHI
pelLIeHUN;

COCTaBIIATh IUIaH ACUCTBUH (IUIaH peaju3alii HaMEUEHHOTO alrOpUTMa
peluIeHus), KOPPEKTUPOBATh MPEMIOKEHHBIA AITOPUTM C YUYETOM IOJITyUYEHUS
HOBBIX 3HaHUI 00 U3y4aeMOM OOBEKTE;

Jenarb BbIOOP B YCJIOBHSIX NPOTUBOPEUMBOM HHPOpMauud U OpaTh
OTBETCTBEHHOCTb 32 PEILCHHUE.

CaMoOKOHTpOJIb (pediekcus):

BJIAJETh CLIOCOOAMU CAMOKOHTPOJISl, CAMOMOTHUBALIMU U PEIIEKCUU;

JIaBaTh OLEHKY CUTYallMH U MPEAJIaraTh IiaH €€ N3MEHEHUS;

YUYUTHIBATh KOHTEKCT W TMPEABUAECTb TPYAHOCTH, KOTOpPHIE MOTYT
BO3HUKHYTh TpH pEIIEHWHW Yy4eOHOW 3ajauyu, aJanTUpoBaTh pEIICHHE K
MEHSIOIUMCSI 00CTOSITETILCTBAM;

OOBACHATh NPUYMHBI  JOCTHXKEHUS  (HEIOCTHXKEHHS) Pe3yJIbTaTOB
MH(POPMAIIMOHHON JNIE€ATEIbHOCTH, J1aBaTh OLIEHKY HPHOOPETEHHOMY OIBITY,
YMETh HaXOJUTh MO3UTUBHOE B TPOU3OIIEAIIEH CUTYyallUH;

BHOCHUTb KOPPEKTUBBI B JEITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
U3MEHUBLINXCS CUTYyallMi, YCTAHOBJIIEHHBIX OIIMOOK, BOBHUKILIUX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA 1IEJIU U YCIIOBUSM.

IMOLUMOHATbHBIH HHTEIJIEKT:

CTaBUTh Ce0s Ha MECTO Jpyroro 4eJOBEKa, HNOHUMAaTh MOTHUBBI U
HaMepeHUs Jpyroro.

IIpunsaTe cedst U ApPyrux:

OCO3HaBaTh HEBO3MOXXHOCTb KOHTPOJHPOBaTh BCE BOKPYI Jaxe B
YCJIOBHSX OTKPBITOTO JOCTYIA K JI00bIM 00bEMaM UHGOPMALIMH.

INPEAMETHBIE PE3YJIbTATDBI

K xoniy obOydenuss B 9 kjaacce y oOyuaromierocsi 0yayT chopmMupoBaHbI
CJIEIYIOLE YMEHUS:

pa30uBaTh 337a4M HA MOJ33Ja4l, COCTABIATDH, BHIMOJIHITh BPYUHYIO U Ha
KOMIIBIOTEPE HECIIOKHBIE aJITOPUTMbI C UCHOIB30BAHUEM BETBJIICHUH, IIUKJIOB U
BCIIOMOTATENIbHBIX AITOPUTMOB ISl YIIPABICHUSI UCTIOJHUTENISIMU, TAKUMU Kak
PobGot, Uepenaika, YepTExHUK;

COCTaBISATh M OTJAXUBATh MPOrPAMMBI, PEATU3YIOUIUE THUIIOBBIE
QITOPUTMBI OOPAOOTKM YHMCIIOBBIX MOCIEAOBATEIBHOCTEN WIM OJHOMEPHBIX
YUCJIOBBIX MAacCHBOB (IMOMCK MAaKCUMYMOB, MHHUMYMOB, CyYMMBbI WJIU
KOJIMYECTBA HJIEMEHTOB C 3aJaHHBIMU CBOMCTBAMM) Ha OJIHOM W3 SI3bIKOB
nporpammupoBanus (Python, C++, [Ilackans, Java, C#, IIkonbHBIHA
AnroputTMu4ecKuil A3bIK);

pPacKpbIBaTh CMBICT MOHSATUN «MOJENbY, «MOACIUPOBAHUEY», ONPEACTAThH
BUJIbI MOJIEJIEH, OLIEHUBATh a/IEKBATHOCTh MOJIETH MOJIETUPYEMOMY OOBEKTY U
LEJISIM MOJIETTUPOBAHUS;



MCIIOJIL30BaTh Tpadbl U AEPEBbS A MOJCITUPOBAHUS CUCTEM CETEBOU U
MepapXUyeCKOr CTPYKTYPhL, HAXOIUTh KpaTyaillinii myTh B rpade;

BBIOMpATh CHOCOO TMPEJACTaBICHUS JIaHHBIX B COOTBETCTBUU C
MOCTaBJIICHHON 3ajadeil (TaOnuibl, cxeMbl, Trpaduku, AUarpamMmbl) ¢
WCIIOJIb30BAaHUEM COOTBETCTBYIOIIUX IMPOTPAMMHBIX CPEACTB  00paOOTKH
JTAHHBIX;

UCIIOJIb30BaTh AJEKTPOHHbIE TaOMUIbl ISl OOpabOTKM, aHauu3a H
BU3yaJIM3allMM YUCJIOBBIX JAHHBIX, B TOM YHCJIE C BBIJCICHUEM Hara3oHa
TaOJIMIIBI U YHIOPSA0YMBAHUEM (COPTHPOBKOM) €ro JIEMEHTOB;

CO3/laBaTh W TMPUMEHSATH B OJJIEKTPOHHBIX Tabaumax ¢GopMyJbl IS
pacy€ToB C HCIMOJb30BAHUEM BCTPOCHHBIX apUPMETHUYECKUuX (PYHKIUN
(cyMMHpOBaHHE ¥ TOJICYET 3HAUCHUH, OTBEYAIOIIMX 33JaHHOMY YCIOBHIO,
cpeaHee apupMeTHUECKOE, IMMOUCK MAaKCUMaJbHOTO W  MHHUMAIbHOTO
3HAYEHUs ), A0COTIOTHON, OTHOCUTEIHHOM, CMELIAaHHOM aJipecaluy;

WCIIOJIH30BaTh AJIEKTPOHHBIE TAOIHIIBI JJI YUCISHHOTO MOJICTUPOBAHUS B
MPOCTHIX 33/1a4ax U3 Pa3HbIX MPEAMETHBIX 00JIacTell;

UCIOJIb30BaTh ~ COBPEMEHHBIE  HHTEPHET-CEpBHCHl (B TOM  YHUCIE
KOMMYHHKAITMOHHBIC CEPBHUCHI, OOJaYHBIC XpaHWIHUINA JAaHHBIX, OHJIAWH-
porpaMMbl (TEKCTOBbIE M TpaUUeCKUe PEIaKTOpPhl, CpPeabl pa3pabOTKH)) B
y4eOHOM U MOBCEIHEBHOM e TETHLHOCTH;

MPUBOJNTH TPUMEPHI HCIOIB30BaHUS TEOMH(DOPMAITMOHHBIX CEPBHCOB,
CEpBHUCOB T'OCYJIAPCTBEHHBIX YCIyT, 00Opa3oBaTelbHBIX cepBUcOoB MHTepHETa B
y4eOHOM U MOBCETHEBHOM JEATETHLHOCTH;

WCIIONB30BaTh  pa3JIMUHbIC CPEJCTBA  3alUTHl  OT  BPEIOHOCHOTO
IPOrpaMMHOTO O00€CIeUeHHs, 3allMIlaTh MEPCOHAIBHYI0 HWHPOPMAIUIO OT
HECaHKIIMOHUPOBAHHOTO JIOCTYIIA U €r0 MOCIEACTBUH (pa3rialieHus, o IMEHBI,
yTpaThl JaHHBIX) C YYETOM OCHOBHBIX TEXHOJOTHYECKHX U COITHAIBHO-
NICUXOJIOTUYECKUX AaCTeKTOB HCIHOJIb30BaHUsI ceth HMHTepHer (ceTeBas
QHOHUMHOCTh, LM(POBOM cied, ayTEHTUYHOCTh CYOBEKTOB M PECYpPCOB,
OMAaCHOCTh BPEJIOHOCHOTO KOJIa);

pacmo3HaBaTh TOMBITKH W TPEAYNPEeXKIaTh BOBJICUCHHE Cce0s W
OKPY’KaIOIINX B IECTPYKTUBHBIC U KPUMUHAIbHBIC (DOPMBI CETEBON aKTUBHOCTH
(B TOM 4yuciie KHOEepOYJUIUHT, dbumuHr).
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OJHOTAOIMYHOM 0a3bI
mauubix. CocTraBieHue
3aIpocoB K 0asze
JIaHHBIX

10

I'pad. BecoBas maTpuia
rpada. JnuHa nyTH
MEX/y BEpIIMHAMHU
rpada. Beraucienue
KOJIMYECTBA IIyTEH B
HaIlpaBJIE€HHOM



https://m.edsoo.ru/8a17bb36
https://m.edsoo.ru/8a17bb36
https://m.edsoo.ru/8a17be06
https://m.edsoo.ru/8a17c04a

alUKJINYeCKOM rpade

11

Hepego. [Tepedop
BapHUAHTOB C ITOMOIIIBIO

JepeBa
12 MatemMaTtudeckoe but6moreka [IOK
MO/JIEIIMPOBAHUE https://m.edsoo.ru/8al7¢392
13 OTanbl KOMIBIOTEPHOTO bubnuorexa [JOK
MOJIEJTUPOBAHUS https://m.edsoo.ru/8al 7c4aa
O60061eHue u
cHUCTEeMaTu3aIus
14 3HaHuil. KonTponbHas bubnuortexa [JOK
paboTa 1o Teme https://m.edsoo.ru/8al7¢9c8
«MopaenupoBaHue Kak
METO/I TIO3HAHUS)
Pazbuenue 3agaun Ha
noA3aaum.
CocraBnienue
aJTOPUTMOB U
15 P bubnuorexka [JOK
Iporpamm ¢
porp https://m.edsoo.ru/8al7cb12
WCII0JIb30BaHUEM
BETBJICHUI, LIUKJIOB U
BCIIOMOT'aTeJIbHbIX
aJITOpUTMOB
16 OnHoMepHEBIE MAaCCUBEI bubmmorexa TIOK
P https://m.edsoo.ru/8al 7cc3e
17 TunoBble AJITOPUTMBI bubnuoreka [JOK



https://m.edsoo.ru/8a17c392
https://m.edsoo.ru/8a17c4aa
https://m.edsoo.ru/8a17c9c8
https://m.edsoo.ru/8a17cb12
https://m.edsoo.ru/8a17cc3e

00pabOTKM MacCHUBOB

https://m.edsoo.ru/8al 7¢cd60

18 CopTtupoBka MaccuBa

19 O6paboTka moroka bubnuortexa [JOK
JAHHBIX https://m.edsoo.ru/8al7d01c
O6o001eHue u
CHCTeMaTH3aIUs
3HaHuil. KoHTpoapHas

20 abora 1o TeI/Ipe brbamorexa HOK
P https://m.edsoo.ru/8al7dlca
«Pa3paboTka
aJTOPUTMOB U
porpaMm»
VYnpasnenue. Curaai. bubmmorexa TIOK

21 https://m.edsoo.ru/8al 7d4d
OO6paTHas CBs3b .

but6motexa [IOK

PoboTtusupoBaHHbIe

22 https://m.edsoo.ru/8al7d60
CHCTEMBI 5
DIIeKTPOHHBIC TaOTHUIIBI.

butmmoteka [JOK

Tume! TaHHBIX B

23 . . https://m.edsoo.ru/8al 7d71
siYeKaX AIEKTPOHHOM 0
TaOTUIIBI -
PenaktupoBanue u bubnunorexka [JOK

24 dopmaTHpoBaHUE https://m.edsoo.ru/8al7d83
TabIHIL 2
Berpoennbie pyHkunn bubmotera ITOK

25 Y https://m.edsoo.ru/8al7d99

JJI IIOMCKa

0



https://m.edsoo.ru/8a17cd60
https://m.edsoo.ru/8a17d01c
https://m.edsoo.ru/8a17d1ca
https://m.edsoo.ru/8a17d4d6
https://m.edsoo.ru/8a17d4d6
https://m.edsoo.ru/8a17d602
https://m.edsoo.ru/8a17d602
https://m.edsoo.ru/8a17d710
https://m.edsoo.ru/8a17d710
https://m.edsoo.ru/8a17d832
https://m.edsoo.ru/8a17d832
https://m.edsoo.ru/8a17d990
https://m.edsoo.ru/8a17d990

MaKCHUMYyMa,
MHUHUMYMa, CYMMBbI U

CpEeaHETO
apupMEeTHUYECKOTO
CoptupoBka u bubnuorexa HOK
26 GuIbTpalys J1aHHBIX B https://m.edsoo.ru/8al 7db7
BBIIEIIEHHOM IHAaIla30He 0
ITocTpoenne nuarpamMm
P Anarp bub6mmorexa [IOK
27 U rpauKoB B
https://m.edsoo.ru/8al 7e08e
AIIEKTPOHHBIX TaOIUIIAX
OTHOCHUTENBHAS,
28 abcoIroTHAA U bubmorexa IIOK
https://m.edsoo.ru/8al 7e2b4
CMeIIaHHas ajpecarus
VCII0BHEIE BEIYUCICHUS
29 B DJICKTPOHHEIX bubnmotexa LOK
P https://m.edsoo.ru/8al 7e6ba
TabauIax
30 O06paboTtka GoNbIIHX bubnuorexa HOK
HaOOPOB JTaHHBIX https://m.edsoo.ru/8al 7e87c
Yucaenaoe
bubnnotexa [JOK
31 MOJEIIMPOBAHNE B
https://m.edsoo.ru/8al 7eaca
AJIIEKTPOHHBIX TaOIUIIAX
O0001EeHue U
CUCTEMATU3ALUS
N bubnuorexa [JOK
32 3HAHHUH 110 TEME

«DNEeKTpOHHBIE
TaOIALBI»

https://m.edsoo.ru/8al 7ec3c



https://m.edsoo.ru/8a17db70
https://m.edsoo.ru/8a17db70
https://m.edsoo.ru/8a17e08e
https://m.edsoo.ru/8a17e2b4
https://m.edsoo.ru/8a17e6ba
https://m.edsoo.ru/8a17e87c
https://m.edsoo.ru/8a17eaca
https://m.edsoo.ru/8a17ec3c

33

Ponbs naHbOpMATMOHHBIX
TE€XHOJIOTMI B pa3BUTHH
HSKOHOMHUKH MHUPa,
CTpaHbl, peTHOHA

but6mmorexa [IOK
https://m.edsoo.ru/8al 7ed54

34

PesepBHbIN ypoOK.
O60061meHne u
cUCTEMaTU3aLMsl.
Hrtorosoe noBTopeHue

bu6mmotexa [IOK
https://m.edsoo.ru/8al 7eebc

OBIIEE KOJIMYECTBO
YACOB 11O ITPOTPAMME

34



https://m.edsoo.ru/8a17ed54
https://m.edsoo.ru/8a17ee6c

MPOBEPAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OEPA3OBATEJIBHOM

HNPOI'PAMMBI

9 KNIACCA

Kox nposepsiemoro
pe3yJabTarTa

IIpoBepsieMble npeaMeTHBIE Pe3yJIbTATHI 0CBOEHHUsI OCHOBHOI 00pa3oBaTe/IbHOM MPOrpaMMBbl
OCHOBHOT'0 0011ero 00pa3oBaHusA

1

[To Teme «udpoBas rpaMOTHOCTHY

1.1

Hcnonb30BaTh COBpEMEHHBIE HHTEPHET-CEPBUCHI (B TOM YHCJI€ KOMMYHUKAIIMOHHBIE CEPBUCHI, 00JIauHbIE
XPaHWINILA JaHHBIX, OHJIAHH-IPOrpaMMBbl (TEKCTOBbIE U I'paduuecKkrue peaaKTopbl, Cpelibl pa3paboTK) B

y4eOHOM 1 MTOBCEIHEBHOM JEATEIbHOCTH

1.2

[IpuBOoANTH, TpHUMEPHI HCMOIB30BAHUS TEOMH(POPMAIIMOHHBIX CEPBHCOB, CEPBHCOB TOCYIAaPCTBEHHBIX

yciyr, 00pa3oBaTenbHbIX cepBUCOB VIHTEpHETA B yUeOHOU U MMOBCETHEBHOU JACSITEIBHOCTH

1.3

Hcnonp30BaTh pa3iauyHbIe CPEACTBA 3AIUTHI OT BPEAOHOCHOTO MPOTPAMMHOTO 00ECIIeYeHH S, 3aIUIIATh
NEePCOHANbHYI0 MH(POPMAIIMI0 OT HECAHKIIMOHUPOBAHHOTO JOCTYIa M €ro MOcieACTBUN (pa3riamieHus,
IOJIMEHBI, yTpaThl JAHHBIX) C YYETOM OCHOBHBIX TEXHOJIOTMUECKHMX M COLIMAJIBHO-IICHUXOJIOTMUYECKUX
aCIEKTOB MCIOJIb30BaHUs ceTH MHTepHeT (ceTeBasi aHOHMMHOCTb, LU(PPOBOM cieid, ayTeHTHUYHOCTb

CcyOBEKTOB M PECYpPCOB, OITACHOCThH BPETOHOCHOTO KOJIA)

1.4

Pacrnio3HaBaTh MOMBITKM M TPEIYNPEKIATh BOBICUCHUE ce0S M OKPYXKAWIIUX B JACCTPYKTHBHBIE MU
KpUMHHAJIbHBIC (DOPMBI CETEBOM aKTUBHOCTH (B TOM 4YHciie KUOSPOYTUHT, (DUIITHHT)

ITo Teme «TeopeTrueckne 0CHOBBI HH(DOPMATHKI

2.1

PackpbiBaTh CMBICH TOHSTHHA «MOJENB)», «MOJICIUPOBAHUE», ONPEAEIATh BUJBI MOJIEJIEH, OLIEHUBATH
aJIeKBATHOCTh MOJIEITH MOJEIUPYEMOMY OOBEKTY U IEISIM MOACITUPOBAHHUS




2.2

Hcnonb3oBath rpadbl U AepeBbs ISl MOJCIUPOBAHUS CHCTEM CETEBOW U MEPAPXHUYECKOM CTPYKTYPHI,

HAXOJUTh KpaT4alIuii myTh B rpade

[To Teme « ANTOPUTMBI M IPOTPAMMHUPOBAHHEY

3.1

PaszouBartn 3aa4 Ha IoA3aaa4vyur, COCTABJISATH, BBIMIOJHATH BPYYHYIO MU Ha KOMIIBIOTCPC HCCIIOXKHBIC
AJITOPUTMBI C UCIIOJIB30BAaHHUEM BCTBH@HHﬁ, OUKJIOB W BCIIOMOTAaTCJIIBHBIX AJITOPUTMOB JIA YHOPABICHUSA

HCIIOJIHHUTCIIAMUA

3.2

CocTaBisATh M OTIAKHUBATH IMporpaMmsbl, pCajln3yromue TUIIOBLIC aAJII'OPUTMbI O6pa6OTKI/I YUCIOBBIX
HOCHCHOB&TCHBHOCTeﬁ HJIKM OAHOMECPHBIX YHUCJIOBbBIX MAaCCUBOB (HOI/ICK MaKCUMYMOB, MUHUMYMOB, CYMMbI
HNJIM KOJIHMYCCTBA 3JJICMCHTOB C 3aJaHHBIMH CBOfICTBaMI/I) Ha OJHOM U3 A3BIKOB HNPpOrpaMMHUPOBAHHA

(Python, C++, [Tackans, Java, C#, IlIkoJnbHBIN ANTOpUTMUYECKUN SI3BIK)

[To Teme «MHpOpMaLIMOHHBIE TEXHOJIOT UM

4.1

Bri6upath criocob mpeacTaBiaeHUs JaHHBIX B COOTBETCTBUH C TIOCTABJICHHOW 3a7a4eil (TaOJIUIIbI, CXEMBI,
rpaduku, aUarpaMMbl) C HCIOJIB30BAHHEM COOTBETCTBYIOIIUX IPOTPAMMHBIX CPEJICTB 00pabOTKH

JaHHBIX

4.2

Hcnonn3oBarh SJICKTPOHHBIC Ta6JII/II_U>I JJIsA O6pa6OTKI/I, aHalin3a U BU3yAJIU3allUU YUCIIOBBIX JAHHBIX, B

TOM YHCJIC C BBIACICHHUECM JHUaIla30Ha Ta6J'II/IIII)I " YIIOPAJOYHNBAHNUCM (COpTPIpOBKOﬁ) €10 3JIECMCHTOB

4.3

CoznmaBaTh M NPUMEHATH B AJIEKTPOHHBIX Tabmuuax (opmyssl I pacdy€ToB € MCHOJIB30BAaHUEM
BCTPOEHHBIX apupMeTHuecKkux GyHKIUN (CYMMHUPOBAaHKE U MOACYET 3HAYCHUH, OTBEUAOIIUX 33JaHHOMY
YCJIOBHIO, cpe/iHee apupMeTuiecKoe, TOMCK MaKCUMAJIBbHOTO U MUHUMAJIBHOTO 3HAYEHHs ), aOCOIIOTHOH,

OTHOCHTGJ’IBHOﬁ, CMeEIIaHHOM ajJijpecaniun

4.4

Hcnonp30Bath 3JICKTPOHHBIC Ta6J'II/II_[BI AJI1 YACJICHHOTIO MOACIIMPOBAHUA B NPOCTHIX 3aJavdax M3 pa3HbIX

NpEeAMETHBIX obJacTei




IMPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

7 KIIACC

Kon

IIpoBepsieMblii 3JIEeMEHT COAeP:KAHUS

I{udpoBas rpaMOTHOCTH

1.1

Kommnbrotep — yHHBepcanbHOE BBIUHUCIUTENIBHOE YCTPOMCTBO, paboTaroiiee Mo Mpo
MNEPCOHAJIBHBIC KOMIIBHOTCPBI, BCTPOCHHBLIC KOMIIBIOTCPBI, CYICPKOMIIbIOTCPLI. Mo06:

0€30MacHOCTH U MpaBuiia paboThl HA KOMIIBIOTEPE

1.2

OcHOBHBIE KOMIIOHEHTHI KOMIBIOTEpPA W HX HaszHayeHue. [Iponeccop. OmnepaTnBHa
VYcrpoiictBa BBoAa M BbIBOJA. CEHCOpHBIM BBOJ, JATYMKU MOOUIIBHBIX YCTPOMNCT
ayTeHTU(UKAIUH

1.3

HcTtopusi pa3BuTHs KOMIIBIOTEPOB M IIporpaMMHoOro obecrneuenus. [loxoneHus

TEHJEHIMH Pa3BUTUS KoMIbioTepoB. CynepkomnbioTepsl. [lapasienbHble BIYMCICHH
[Tpoueccop u ero xapakTepUCTUKH (TaKTOBAs 4aCTOTa, pa3psAHOCTh). OnepaTuBHas man
VYcrpoiictBa BBoAa M BbIBOAAa. OO0BEM XpaHMMBIX JaHHBIX (OmepaTWBHAs HaMATh K

TBEPAOTEIbHBIN HAKOMUTENb, TOCTOSIHHAS MTAMSITh CMapT(OHA) U CKOPOCTh JAOCTYTIA IS

1.4

[Iporpammuoe obecneuenue kKommbioTepa. l[lpukiagHoe mnporpaMmHoe oOOecreyeH
obecrieyenne. Cucrtembl mporpammupoBaHus. IIpaBoBas oxpaHa TporpamMM U JaHE

6ecriaTHble porpaMmMbl. CBOOOIHOE MTPOrpaMMHOE oOecrieueHme

1.5

@aitnel 1 nmanku (karamoru). Tumbl daiino. CBoiicTBa (aitoB. XapakTepHbIE pa3Me

(CTpaHI/IHa TCKCTA, DJICKTPOHHAA KHUI'4, (bOTOFpa(i)I/IH, 3aI1nucCh NICCHU, BUACOKIIMII, ITOJIHO

1.6

[Tpunnuns! noctpoeHus QaitnoBeix cucteM. [lonHoe nms ¢aiina (manku, katanora). 1y

1.7

@aiinoBelii MeHemxkep. Pabora c¢ ¢alinmamu M mankamu (KaTaaoraMmu): CO3JaHHeE,

neperMeHOBaHue U yaaneHue (aiioB u nanok (katanoron). [Touck ¢aitinos cpencTBamr

1.8

ApXI/IBaHI/IH JaHHBIX. Mcnionb30BaHue IIporpaMm-apxmuBaTopoB

1.9

KomnbiotepHbie BUPYCHI U APYTHe BPEAOHOCHBIE MporpamMmbl. [IporpamMmbl 1715 3aIIUTHI

1.10

OObennHenne komnbioTepoB B ceTb. Ceth MHTepHeT. BebG-cTpanuna, Be6-caidt. Ctp
bpay3sep. Ilouckosbie cuctemsl. Ilouck uH(OpManuy Mo KIOYEBBIM CJIOBaM M IO |
nH(popManuu, noaydeHHon u3 Murepuera

CoBpeMEHHBIE CEPBUCH HHTEPHET-KOMMYHUKALUN

CereBoil 3THKeT, 0a30Bble HOPMBI HH(POPMAIIMOHHOW STHKH M TpaBa IMpH padote

6e3omacHoro noseneHus B Mlutepuere

TeopeTnyeckrie 0CHOBBI HHPOPMATUKHI

Wudopmanus — 0JHO U3 OCHOBHBIX TIOHATUI COBpEMEHHOM HayKku. IHpopMaIus Kak CR




BOCIIPUATHS YEJIOBEKOM, W HMH(POpPMAIMSA KaK JaHHBIC, KOTOPbIE MOTYT OBITH 0OO0p:

CUCTEMOM
97 JIMCKPETHOCTh JaHHBIX. BO3MOXKHOCTh ONMCAaHUS HENPEPHIBHBIX OOBEKTOB M IPOLE
' naHHbIX. H(OpMalimoHHbIE IPOIECCHI — MPOIIECCHI, CBSI3aHHBIE C XpaHEHHUEM, ITpeoldpa
CumBoun. Andasut. MomHocTh andasuta. PazHooOpasue s3b1k0B U andasutoB. Ectect
23 An¢aBuT TEKCTOB Ha pyccKoM si3bike. JIBonuHbIi andasut. KonnuecTBO BCEBO3MOKHBI
. ¢uKkcupoBaHHO! MHBI B ABoMYHOM aidasute. IIpeoOpazoBanue moboro andasw
pa3NNYHBIX CIOB (PUKCUPOBAHHON JUTMHBI B alIhpaBUTE ONPEeIEHHONH MOIITHOCTH
54 KoaupoBanue cHUMBOJIOB OJHOTO andaBHTa C IOMOIIBIO KOJOBBIX CJIOB B JPyTroM
’ JIEKOIUPOBAHUE
2.5 JIBonuHsbIii kog. [IpeacraBienne 1aHHBIX B KOMIIBIOTEPE KaK TEKCTOB B IBOUYHOM ajda
6 WNupopmaninonHelii 00b€M JaHHBIX. BUT — MHUHHManbpHas €AMHULA KOJIMYECTBA MH(}
' Baiit, kunobauT, MerabaiT, rurabant
2.7 CkopocTb nepesjaun JaHHbIX. EqUMHUIBI CKOPOCTH Niepeaayun NaHHbIX. MickaxkeHnne nHQC
Koauposanue texctos. PaBHoMepHbiil kon. HepaBHomepnsbiii koa. Koauposka ASCI
2.8 [Tonstue o xkomupoBkax UNICODE. JlekogupoBaHue COOOIICHHUH C  HCIIOJ
HepaBHOMepHoro koja. Mndopmannonusiit 00bEM TekcTa
9 OOmee mnpexacraBieHne O LHU(GPOBOM TPEACTABICHUH ayJUOBU3YAIbHBIX M JIP.
] Konuposanue nsera. Il{BeroBrie monenu. Monens RGB. I'ny6una konuposanus. [lanut
510 PactpoBoe u BekTOpHOE mIpeacTaBieHue uzodpaxkenuil. [lukcens. Onenka uHpopMmall
] JAHHBIX JUIsl pACTPOBOr0 M300paskeHUs
211 Koauposanue 3Byka. Pa3psaaHocTs 1 yacToTa quckperusanuu. KonnmdecTBo KaHAJIOB 3al
' apaMeTpOB, CBA3aHHBIX C MPEJCTABICHUEM M XpPaHCHHEM 3BYKOBBIX (hailsioB
3 NudopmannoHHbIE TEXHOIOTHH
3.1 TekcToBBIE TOKYMEHTHI M UX CTPYKTYPHBIE AJIEMEHTHI (CTpaHuIa, ad3all, CTpoKa, CJI0BO,
30 TexkcToBBIi MpOLECCOp — MHCTPYMEHT CO3/laHusl, pPeIaKTUPOBAaHUA U (GOpMaTUPOBal
) TEKCTa
PenaktupoBanue texcta. CBoiictBa cumBosioB. [Ipudt. Tunsr mpudtos (pybdieHsie,
33 [TonyxupHOe u KypcuBHOEe HauepTaHue. CBolcTBa ab3aleB: rpaHULIbI, a03alHbII OTC’
CruneBoe opmaTtupoBaHue
14 CrpykTypupoBaHue HH(pOpPMALMK ¢ IOMOULIbIO CIIUCKOB U TabyinLl. MHOTOypOBHEBbIE
' TEKCTOBBIE JOKYMEHTHI
35 BceraBka m3o0pakeHUl B TEKCTOBbIE JOKYMEHThl. OOTexkaHue M300pak€HUN TEKCT
’ JOKYMEHT AuarpaMm 1 Gopmys
3.6 [TapameTpsl cTpaHHIbl, HyMepanus cTpanuil. JJo0aBieHne B JOKYMEHT KOJIOHTUTYJIOB, (
3.7 [IpoBepka mpaBomnucanusi. PacctanoBka mepeHocoB. ['onocoBod BBoA TekcTa. OnTu




KommnbrotepHsiii nepeBo1. Micnonb3oBanue cepBucoB ceTr IHTepHET a1t 00paboTKu Te

3.8 3HAKOMCTBO C TpaduueckumMu penaktopamu. PactpoBsie pucynku. Mcmnons30Banue rpac
Onepanuy peakTUpoBaHUs rpaduueckux 00bEKTOB, B TOM YKciie UPPOBBIX GoTorpadu
3.9 MOBOPOT, OTpaxkeHue, pabota ¢ obmacTsMu (BbIIEIEHHE, KONMPOBAHKE, 3AIHBKA IIBETOM
KOHTPAaCTHOCTH
3,10 Bektopnas rpaduka. Cozmanue BEKTOPHBIX PUCYHKOB BCTPOSHHBIMU CPEACTBAMU TEKCT
) nporpamm (mpuiioxeHui ). Jlo6aBiieHre BEKTOPHBIX PUCYHKOB B IOKYMEHTHI
311 [TogroroBka MynbTUMeIUUHBIX npe3eHTanuil. Cnaia. [loGaBnenue Ha ciailg Tekc
] HECKOJIbKUMU CllalilaM1
3.12 JloGaBneHue Ha claii ay JMOBU3YaJIbHBIX TaHHBIX. AHUMaNUA. | HIEepPCChUIKH
8 KIIACC
Kon IIpoBepsieMblii 31€eMeHT Coep:KaHUsI
1 TeopeTnueckre 0CHOBbI HHPOPMATUKHI
11 Hemno3ummonnpie ¥ MO3UIIMOHHBIE CUCTEMBI cuucieHus. Andasut. OcHoBanue. Pa3p
' IlepeBoj B AECATUUHYIO CUCTEMY YHMCEJ, 3alIUCAHHBIX B JPYTUX CUCTEMAaX CUMCIICHUS
1.2 Pumckas cucrema curcieHust
JIBonuHas cucrema cuucienus. llepeBon nenbix uncen B npegenax ot 0 qo 1024 B
13 BoceMepuunas cucrema cumncienus. [lepeBon uncen u3 BOCbMEPUYHON CUCTEMBI B IBO
' u oopatHo. lllectHaamarepuunas cuctema cuuciaeHus. [lepeBos drcen u3 mecTHAIIAT
BOCBMEPHUUHYIO U JICCATHYHYIO CHCTEMBI U 0OpaTHO
1.4 ApudmMeTrnueckue onepanyy B JBOUYHOW CUCTEME CUNCIICHUS
Jlornueckue BhIcKa3biBaHUs. JlorMueckrne 3HAYEHUS BBICKA3BIBAHHMM. DIE€MEHTapHBIE
L5 Jloruueckue onepanuu: «m» (KOHBIOHKIIHS, JJOTHYECKOE YMHOKEHUE), «HIN» (AU3BIO
' «Hey» (nmormueckoe otpunanue). llpuopurer normyeckux omnepanuid. Omnpenene
BBICKA3bIBAHUS MTPU U3BECTHBIX 3HAYEHUSX UCTUHHOCTH BXOJSIIMX B HETO 3JIEMEHTAPHI
16 Jlornueckue BeipakeHus. [IpaBwiia 3ammcu jtormdeckux BbIpakeHMH. Iloctpoenume Te
' BBIPasKEH Mt
1.7 Jlornueckue 35eMeHTbl. 3HAKOMCTBO C JIOTHYECKUMU OCHOBAMU KOMIIBIOTEPA
2 AJITOpUTMBI U TPOTPAMMUPOBAHKE
2.1 [Tonstre anropurma. MIcoaHUTENN anrOpUTMOB. AJITOPUTM KaK IIJIaH YIIPABICHUS UCT
2.2 CaoiicTa anroputMa. CriocoObl 3amucH aaropuT™Ma (CIOBECHBIH, B BHIE OJIOK-CXEMBI, ]
)3 AnroputMuueckre KOHCTpYKUUU. KOHCTpYKIUS «cienoBaHue». JIMHEWHBIH alrOpuT!

AJITOPUTMOB:. HCBO3MOXHOCTH IPCAYCMOTPETH 3aBUCUMOCTH IOCJICAOBATCIBHOCTU




HCXOIHBIX AAHHBIX

KOHCTPYKLII/ISI «BECTBJICHHUEC) . IIOJIHAs1A MU HCIIOJIHAs q)OpMI)I. BrimosgHenne W HEBBITIOM]

24 JI0)KHOCTb BbICKa3bIBaHUs). [IpocThie U COCTaBHBIE YCIOBUS
55 KoHcTpykuust «moBTOpeHHE»: LUKIBI C 33/laHHBIM YHCJIOM IMOBTOPEHUH, C YCIOBHUE!
’ UK
Paspabotka s (hopMaabHOTO MCIIOTHHUTENS alTOPUTMa, PUBOISAIIETO K TpeOyeMoM
6 HCXOJHBIX JaHHBIX. Pa3paboTka HECI0KHBIX AITOPUTMOB C MCIOJIB30BAHUEM ITUKIIOB
' (bOpMaIbHBIMA HMCTIOTHUTEISIMU. BBITIOJIHEHHE aNroOpuTMOB BPYYHYIO M Ha KOM
jorudeckue omuoku. OTKasbl
57 Azpik  mporpammupoBanus (Python, C++, Java, C#, IlkonpHblii Anropur
' MIPOTPAMMUPOBAHUS: PEAAKTOP TEKCTA IPOTPAMM, TPAHCIISITOP, OTIIAUYUK
2.8 [lepemennas: tun, nms, 3HaueHue. Llenble, BEIECTBEHHbIE U CUMBOJIBHBIE [IEPEMEHHBIC
19 Omnepatop npucBanBanusi. ApupMETHIECKUE BBIPAKCHUS M TOPSAOK UX BHIYUCICHHS.
' L[EJIOUYMCIICHHOE JIeJIEHHE, OCTATOK OT JieneHus. [IpoBepka aenumMocT 0JHOro LEJIoro u
Bernenusi. CocTtaBHble yclnoBUS (3alHCh JIOTHMYECKHUX BBIPAKEHUNH HA HM3ydaeMol
2.10 Haxoxnenne MuHHUMymMa W MakCUMyMa U3 JIBYX, TPEX W 4YeThIpEX umcesn. Pere
HMMEIOIIETO BEIICCTBEHHbBIE KOPHH
511 JluanoroBas oTiajika IporpamMM: MOIIArOBOE BIMOJHEHUE, IPOCMOTpP 3HAUEHUN BEJIHY
' TOYKH OCTAHOBA
Hukn ¢ ycnoBueM. Anroput™m EBKkiuaa st HaX0kACHUST HAHOOJIBIIIET0 OOIIETO AT’
2.12 Pazbuenue 3amucu HaTypaJbHOTO YHCIA B TO3UIMOHHOW CUCTEME C OCHOBAHHEM, I
OTJICJbHBIC IIUPPBI
)13 [Muxi ¢ mepeMeHHON. ANTOPUTMBI IPOBEPKU JEIUMOCTH OJHOTO LEJIOr0 YMCIIa Ha Af
' YHCIIA HA TPOCTOTY
514 OOpaboTka CUMBOJIBHBIX JaHHBIX. CHMBOIIBHBIE (CTPOKOBBIC) mepemeHHble. [loc
' [ToncuéT yacTOTHI MOSIBICHHS CHMBOJIAa B cTpoke. BeTpoeHnHble pyHkumu aiist 00paboTk
5 15 OnpeneneHne BO3MOXHBIX pe3yJbTaTOB pPabOThl alroputMa IMpU 3aJaHHOM M
' OIpeieJI€HNE BO3MOXHBIX BXOJHBIX JTAHHBIX, IPUBOSAIINX K TAHHOMY pE3yJIbTaTy
9 KIIACC
Koa IIpoBepsieMblIii 3JIEMEHT COACPKAHUSA
1 I{u¢posas rpaMOTHOCTH

1.1

I'moGanbHass cetp UMurepuer. IP-ampeca y3noB. CeTeBoe XpaHEHHME JaHHBIX. |

KOJUIEKTHBHOTO pa3MelieHns HoBoW mHpopMaruu B MHTepHeTe. bonbime mnaHHbIe (1




JTAHHBIE COLIMAJIBHBIX CETEH )

1.2

[Tonsitne 06 mHMDOPMAITMOHHON 0€30MaCHOCTH. YTPO3bl HHOOPMAITMOHHON OE30MaCHC
CETH U METOJIbI TPOTHBOACHCTBUS MM. [IpaBuna O6e3omacHO# ayTeHTH(PUKAIIMH. 3aIIIU’
Nutepuet. besonacHeie cTpaTeruu noseneHus B cetu Murtepuer. [lpenynpexaenue B

KpUMHHAIBHBIC (POPMBI CETEBON aKTUBHOCTH (KHOEpOYITUHT, PUIIMHT U 1pyTHE POopM

1.3

Buner gestensHocti B UHTepHeTe. IHTEpHET-cepBUCH: KOMMYHHUKAIIMOHHBIE CEPBHU
KOH(EPEHII-CBSI3b U JIPYTHE), CIIPABOYHBIE CITy>KOBI (KapThl, PacIUCaHUs U JPyTHE),
OOHOBJIEHMSI TPOTPaMMHOro oOecneueHus M Jpyrue ciyx0bpl. CepBUCBHI TOCy[a]
XpaHWINILIA JaHHbIX. CpecTBa COBMECTHON pa3pabOTKU JOKYMEHTOB (OHJIalH-oduc

KaK BEO-CEpBUC: OHJIAITHOBbIE TEKCTOBBIE U rpauuecKue peJaKTOPhl, CPeibl pa3paboTE

TeopeTnueckrie 0CHOBBI HHPOPMATUKH

2.1

Mogaenb. 3amauu, peniaemMbie C OMOIIBI0 MoaenupoBanus. Knaccudukanum moaenei
nHopmanronHsie Mojenu. HempepwsiBHbIE M AMCKpeTHbIE Mojenu. VMHUTalMOHHB

OrneHKa COOTBETCTBHS MOJENIN MOJIEIUPYEMOMY OOBEKTY U LIETISAM MOJAESIUPOBAHUS

2.2

Tabnuunsle Mogenu. Tabauna kak IpeJCTaBIeHUe OTHOIICHUS

2.3

bassl nansbix. OTOOP B TabauUIE CTPOK, YAOBJIETBOPSIIOMIMX 3aJAHHOMY YCJIOBUIO

2.4

I'pa¢d. Bepumna, pebpo, myts. OpUEHTHUPOBAHHBIE U HEOPHUEHTUPOBAHHBIE TI'padbl.
MaTpuua rpada. JJnuHa myta Mexay BepimHaMmu rpada. Ilonck onTMManbHOTO MyTH
(MCTOYHHK) M KOHEYHAas BepIIMHAa (CTOK) B OPHEHTHPOBAaHHOM TIpade. Brruuc

HaIpaBJICHHOM aIUKINYECKOM Tpade

2.5

Hepeso. Kopenn, Bepimna (y3en), Tuct, pedpo (xyra) nepea. Beicota nepesa. [lomne;
nepesbeB. [lepebop BapuaHTOB C MOMOIIBIO IepeBa

2.6

[TonsiTve MatemaTH4yecKol Mojenau. 3ajayd, pelaeMbleé € TMOMOIIBI0  MaTeM:
MojJenupoBanus. OTiauyne MaTeMaTUYEeCKOW MOJENM OT HATYpHOM MOIEIH W OT

onucanus o0bLeKTa

2.7

OTansl KOMIIBIOTCPHOI'0O MOJCIMPOBAHUSA: ITOCTAHOBKA 3a/la4u, [TOCTPOCHUEC MATECMATH
peaiuzanus, TCCTUPOBAHHUEC, MPOBCACHNUEC KOMIIBIOTCPHOI'O JSKCICPUMCHTA, aHaJIn3

MOJEH

AJNTOPUTMBI U TPOTPAMMUPOBAHHE

3.1

Pa3zbuenue 3agaun Ha noxzagauu. CocTaBieHUE AITOPUTMOB U IPOrPaMM C UCIOIb3
BCIIOMOTaTeJIbHBIX aJITOPUTMOB JJIsl YIPABJICHUS UCIIOJIHUTEIEM WIH JPYTUMU UCTIOJIH]

3.2

TaGnuunple BenuuuHBI (MaccuBbl). OgHOMepHBIEe MaccuBbl. COCTaBJICHHE M OTJIa;
TUIIOBBIE AJITOPUTMBI OOpaOOTKHM OJIHOMEPHBIX YHMCIOBBIX MAacCHBOB, Ha OJHOM W
(Python, C++, Ilackanp, Java, C#, llkonpHblii AnropuTmMudeckuii SI3bIK): 3arl
CIIy4aifHBIMH YHUCJIAMH, B COOTBETCTBHH C (OpPMYJION WU TMyTEM BBOJA YHUCEN, H:
MacCHBa, JUHEWHBIM MOMCK 3aJaHHOTO 3HAUECHHS B MAacCHBE, ITOACYET DJIEMEHTOR

3aaHHOMY YCIOBHIO, HAXO0XACHUEC MUHUMAJIBHOT'O (MaKCI/IMaHLHOFO) 9JICMCHTA MaCCH]
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OOpaboTka TOTOKAa MAHHBIX: BBIYHCICHUE KOJIMYECTBA, CYMMBI, CPEIHEro apudm

MAaKCHUMAJIbHOI'O 3HAYCHUA DJICMCHTOB ITOCJICA0BATCIIbHOCTH, YAOBJICTBOPAIOIIUX 3a/1aH

34

VYnpasnenue. Curnan. O6partHas cBs3b. [lonyueHne curuanoB oT HU(POBBIX JATUHKO!
3ByKa W jpyroro). [Ipumepsl ucnoiab30BaHUs MpUHIUINA OOpaTHOM CBA3H B CHCTEM
yCTpolicTBaMH, B TOM 4Hclie B pobororexHuke. llpumepsl poOOTH3UPOBAHHBIX
JBUKEHUEM B TPAHCIIOPTHOM CHCTEME, CBapOYHasi JIMHUS aBTO3aBOJa, aBTOMaTHU3UPOB:

J10Ma, aBTOHOMHas CUCTEMa YIIPaBJICHUA TPAHCIIOPTHLIM CPCACTBOM U APYTIUEC CUCTCMB

WH(popmaninoHHBIE TEXHOIOTHN

4.1

ITonsiTue 00 2nEeKTPOHHBIX Tabauuax. Tumbl JaHHBIX B sA4€iKax AIIEKTPOHHOU
dopmaTupoBanue Tabaul. BcTpoeHHble (YHKIMM I MOMCKAa MaKCUMyMa, MW
apupmeTnyeckoro. CopTUpOBKa JaHHBIX B BbIIEICHHOM auana3oHe. Iloctpoenue nuar

JuarpaMma, ToueuyHas auarpaMma). Beibop tumna auarpammsl

4.2

[IpeobpazoBanue Gpopmy: npu konupoBaHUU. OTHOCHUTENbHASL, A0COIIOTHAS U CMEIIAH]

4.3

VYcnoBHEIC BEIYHCIICHUS B OJICKTPOHHBIX Ta6J'II/II_IaX. CyMMI/IpOBaHI/Ie u HOI[C‘IéT 3Hay¢

ycaoBuio. O6paboTka 60abmuX HAOOPOB TaHHBIX. YHCIEHHOE MOICTUPOBAHUE B DIICKT

4.4

Poitb nH(DOPMAIMOHHBIX TEXHOJOTUH B Pa3BUTUU SKOHOMHUKH MHPA, CTPAHBI, PETHOH:
pecypebl.  Ilpodeccun, cBs3aHHbIE ¢ WHOOPMATHKOH W HMHPOPMAIMOHHBIMU 1
POrPaMMHUCT, Pa3pabOTUYUK MOOUJIBHBIX MPHIOKCHHM, TECTUPOBIIMK, aPXHTEKTOP

CHEHHAIUCT 110 aHAJIU3Y JaHHBIX, CACTEMHBIN aJMUHUCTPATOP




IHPOBEPAEMBIE HA OI'D 11O UHO®OPMATUKE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOW OBPA3OBATEJBHOM ITPOT'PAMMBI OCHOBHOI'O OBIIIET'O OEPA30OBAHUS

Kon
NMpoBePsIeMOro
TpedoBaHMs

IIpoBepsiemble TPeOOBAHUA K NPEeAMETHBIM pe3yJbTaTaM 0230BOr0 YPOBHSI OCBOCHHSI OCHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTO 00111ero o0pa3oBanus Ha ocHoBe PI'OC

1

3HaTh (MMOHUMATB)

1.1

Bnanenue oOCHOBHBIMU MOHATUSAMHU: HHpOpMalus, Iepeaaya, XpaHeHHe H o0paboTka uHpOpMaLNH,
QJITOPUTM, MOJENb, HUGPOBOM MPOAYKT W HUX HCIOJIB30BAHUE AJIS PELICHUs y4eOHBIX M MPaKTHYECKUX
3aja4

1.2

BH&,Z[CHI/IC IMOHATHAMMU: BBICKA3bIBAHUC, JIOTMYCCKAA OoIICpanya, JOTrHYCCKOC BbIPAKCHUC

YmeTn

2.1

YMeHue onepupoBaTh €IMHUIIAMU H3MEPEHUS HH(POPMAIIMOHHOTO 00bEMa M CKOPOCTH TIEpeIadrl JaHHBIX

22

YMeHue 3anuchiBaTh U CpaBHUBATH 1enble yuciaa oT 0 ngo 1024 B pa3nuyuHBIX MO3WLIHMOHHBIX CHCTEMax

CUHCJICHUS C OCHOBAHMIMU 2, 8, 16, BBIMOTHATH apu(METHUECKUE ONIepalluy HaJl HUMH
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YmMmenue KOOAUpOBAaTh U ACKOAHUPOBATH COO6IJ_I€HI/ISI 0 3aJJaHHBIM IpaBUJIaM; TMOHUMAHHUEC OCHOBHBIX

IPUHLIMIIOB KOAMPOBAHUS MH(DOPMAIMK Pa3IMYHON MPUPOABI: TEKCTOBOM, rpaduueckon, ayauo

2.4

VMeHne 3amuchiBaTh JIOTHISCKHUE BbBIpAKCHHUA C HMCIOJIb30BAHUEM OU3BIOHKIHWHU, KOHBIOHKIHUU U
OTprulaHuA, ONpPCACIATL HMCTHUHHOCTL JIOTHYCCKHUX BBIpa)KeHI/II\/'I, €CJINn HU3BCCTHBI 3HAYCHHUA HCTHHHOCTH
BXOOAIHUX B HEI'O NCPEMCEHHLBIX, CTPOUTDH Ta6J'II/IL[bI HUCTHHHOCTH IJIA JIOTHYCCKUX Bpra)KeHHfI; 3aI1uChiBaThb

JIOTHYCCKHE BBIPAXKCHHA HAa U3YYACMOM A3BIKC IPOrpaMMHUPOBAHUA

2.5

YMeHHE COCTaBIISITh, BBIMOIHATH BPYYHYI0 M HAa KOMIBIOTEPE HECIIOKHBIC alTOPUTMBI IS YIPABICHUS
ucnionauTensmu (Yepenamka, UepTéXHUK U IPyTHE); CO3/1aBaTh U OTIAKUBATH TPOTPAMMEBI Ha OJTHOM H3
s36IKOB miporpammupoBanus (Python, C++, Iackane, Java, C#, IlkonpHBIH ANTOPUTMHYECKHH S3BIK),




PCATUIYIOINE HECIIOKHBIC aJITOPUTMbI o6pa60T1<1/1 YHCJIOBBIX JaHHBIX C HCIIOJIB30BAaHHCM IHUKIOB H
BeTBHCHHﬁ; YMCHUC pa36I/IBaTB 3aJa4d Ha I1noa3ajgadyd, HCIIOJIb30BaTb KOHCTAHTbI, IMCPEMCHHLIC U
BBIPpAXCHUA PA3JINYHBIX THUIIOB (‘II/ICJ'IOBBIX, JJOTHYCCKHUX, CI/IMBOJ’II)HI)IX); aHaJIU3nupPOBaTh HpGI[J'IO)KGHHI:IfI

AJITOPUTM, OTIPCACIIATH, KAKUC PE3YJILTATEI BO3MOXKHBI TPU 3aJaHHOM MHOKCCTBC NCXOAHBIX 3HAUCHUHN

2.6

YMeHue 3anMcaTh Ha M3y4aeMOM S3bIKE IPOrPAMMHUPOBAHMS AJTOPUTMBI IMPOBEPKH JEIMMOCTH OJIHOTO
LIEJIOT0 YHUCJIa Ha Jpyroe, IPOBEPKU HATypalIbHOIO YUCIIA HA IPOCTOTY, BBIAEIEHUS U(P U3 HATypaJIbHOTO
4uCia, IOUCK MAaKCUMYMOB, MUHUMYMOB, CYMMBbI YUCJIOBOU MOCJIEIOBATEILHOCTH

2.7

Bnanenue ymeHHeM OpUEHTHPOBATHCS B HMEpPApPXMUECKOM CTPYyKType (ailioBoil cucTembl, paboTaTh C
¢bailnoBoil cucTeMol MEPCOHATBHOIO KOMIIBIOTEpA C MCIOJIb30BaHMEM TIpaduueckoro uHTepdeiica, a
UMEHHO: CO3/aBaTb, KONMPOBATh, NEpEMELIaTh, MEPEUMEHOBBIBATh, YJAISITh U apXUBUPOBATH (pailabl U

KaTaJloTru

2.8

BJ'IB.I[CHI/IC YMCHHUAMU U HaBBIKAMU HCITIOJIB30BAHUA I/IH(i)OpMaHI/IOHHI)IX N KOMMYHHKAallUOHHBIX TEXHOJIOTUI

JUTSI TIOMCKA, XpaHEeHHs, 00pabOTKH ¥ Mepeaaur U aHaIn3a Pa3InIHbIX BUIOB HHPOPMAITUU

2.9

YMeHue BbIOMpATh CrIOCO0 MpEACTaBICHUS JTaHHBIX B COOTBETCTBUM C IOCTaBJICHHOH 3ajaueil (TaOIHIlbI,
CXEMBbl, TpauKH, TUarpaMMbl) C UCIOJIb30BaHUEM COOTBETCTBYIOIIMX MPOrPAMMHBIX CPEACTB 00pabOTKH

JaHHBIX

2.10

Ymenune (opmanuzoBaTh U CTPYKTYPUPOBaTh HHMOPMAILNIO, HCHONB3YS SJIEKTPOHHBbIE TAaOTUIBI IS
00paboTKH, aHaIM3a U BU3YaJM3allMU YUCIOBBIX JAHHBIX, B TOM YHCIIE C BbIICJICHUEM TUara3oHa TaOIuIlbl
U YNOpsSAOYMBaHUEM (COPTUPOBKOW) €ro 3JIEMEHTOB; YMEHME IPUMEHATh B 3JEKTPOHHBIX TaOIMLAX
dbopMynbl Ans pacdy€TOB C HCIOJIB30BAHMEM BCTPOCHHBIX (YHKIMNA, aOCOTIOTHOW, OTHOCHUTENIBHOM,
CMEIIaHHOHM ajpecaly; HCIOIb30BaTh DSJIEKTPOHHBIE TaONMIBI AN YHCIEHHOTO MOJEIHPOBAHUS B
IPOCTHIX 33a4ax U3 pa3HbIX MPEJIMETHBIX 00sacTeil




INEPEYEHD 3JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA OI'D 11O UH®OPMATHUKE

Kon

IIpoBepsieMblii 3JIEMEHT CO/IEePKAHUSA

I{udposas rpaMOTHOCTD

1.1

@aiinel 1 nanku (katanoru). [IpuHuunsl nocrpoenust Qaitnoseix cuctem. [lonmHoe nmsa gaiina (manku). Ilyts K
¢ainy (nanke). Pabota ¢ QaililaMu 1 KaTajoramm CpeJcTBaMM ONEPALlMOHHONW CHCTEMBI: CO3[JaHUE, KONMPOBaHUE,
nepeMeleHue, nepeuMeHoBanne u ypaaineHue (aiinoB u manok (kataimoros). Tumbl ¢aitnoB. CBoiicTBa (aiios.
daitnossiii MeHeKep. [Touck ¢aitinoB cpeacTBaMu OneparMOHHON CUCTEMBI

1.2

O6benunenue kommbioTepoB B ceTb. CeTh MHTepHer. Beb-ctpanuna, Bed-caiiT. CTpykTypa aapecoB BeO-
pecypcoB. bpaysep. Ilouckosbie cuctemsbl. [lonck mHbpOpMaANMU MO KIFOYEBHIM CIOBAM U MO HM300paKEHUIO.
JocToBepHocTs nHpOpMaIuu, noiyueHnoi uz Unrepuera. [P-anpeca y3nos. CeTteBoe XpaHeHHE TaHHBIX

TeopeTnueckne 0CHOBbI HH(POPMATUKH

2.1

JluckpeTHOCTh, JaHHBIX. BO3MOXHOCTH ONHCAHUS HEMPEPBIBHBIX OOBEKTOB M TMPOIECCOB C IMOMOIIBIO
JUCKPETHBIX JAHHBIX.

CumBon. Ancdasut. Momuocts andasura. [IBonunsiii andaBut. KonnmuecTBo BCEBO3MOXKHBIX CIIOB (KOIOBBIX
KOMOWHanuii) (QUKCUPOBAHHOW JIMHBI B JBOMYHOM andasute. [IpeoOpazoBanme mobOoro andaButa K
nBonyHOMY. KOTHMYECTBO pa3iuyHbIX CIOB (PMKCUPOBAHHOM IJIMHEI B aJiaBUTE OMPEAEIEHHON MOITHOCTH.
KonupoBanue cuMBOI0B 0JHOTO aj(aBUTa C MOMOIIBIO KOJOBBIX CJIOB B APyrom ajndasBuTe, KoJ0Bas TabiuIa,
nekoaupoBanue. KonupoBanue TtekctoB. PaBHOMepHbiii koa. HepaBHomepubii kona. KomupoBka ASCII.
Bocemubutabie koaupoBku. Ilonarue o koaupoBkax UNICODE. JlekonupoBaHue cooOIIEHUH ¢
HCII0JIb30BAHUEM PAaBHOMEPHOI'O U HEPAaBHOMEPHOTO KoJia. IHpopmanoHHblil 00bEM TEKCTa

2.2

NudopmannonHelii 00bEM NaHHBIX. BUT — MHHHMaNbHAs €IMHHIIA KOJUYECTBA HH(POPMAIMH — JIBOUYHBIN
paspsia. Equauier u3amepennss HHPOPMAIMOHHOTO 00bEéMa NaHHBIX. but, O0alT, kMuioOaiT, MerabanT, ruradamr.

CKOpOCTB nepeaadym JaHHBbIX. EIII/IHI/II_U)I CKOPOCTH Mnepeaavn JaHHbIX
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Konuposanue nisera. [[BeroBeie Mmojaenu. Moaens RGB. ['my6una kogupoBanus. [Tanurpa.
PactpoBoe u BekTOpHOE mpencTtaBneHue wu3zobpaxenuid. [lukcens. Ouenka wuHPOpPMAIMOHHOTO 00BEMA
rpaduYecKux JaHHBIX I PACTPOBOT'O U300paKeHUs

24

Koauposanue 3Byka. PaspsgHocTs 1 yacToTa 3anucu. KonuuecTBo KaHaJIOB 3alUCH.

OHGHKa KOJIMYCCTBCHHBIX ITapaMCTPOB, CBA3AHHbBIX C IPCACTABIICHUCM U XPAHCHHUCM 3BYKOBBIX (baﬁHOB

2.5

Heno3unmonHble W MO3ULMOHHBIE cucTeMbl cuucieHus. Andasut. OcHoBanue. Pa3pépHyTas dopma 3amucu
yucia. [lepeBos B 1eCATUYHYIO CUCTEMY YHCE, 3alTMCAHHBIX B IPYTUX CUCTEMaX CUUCICHUS.

Pumckas cuctema cuncieHus

2.6

JBonuHas cucrtema cumcieHus. IlepeBon nensix yucen B mpeaenax or 0 mo 1024 B OBOMYHYHO CHUCTEMY
cuucienus. BoceMepuuHnas cuctema cuucienus. llepeBoa uncen u3 BOCBMEPUYHOM CHCTEMBI B JIBOUYHYIO U
JecATUYHYl0 cucreMbl u oOpatHo. IlectHagnarepuunas cuctemMa cuucienus. llepeBox uwucen u3
MIECTHAAIATEPUYHON CHUCTEMBl B JBOWUYHYI0, BOCHBMEPUUYHYIO U JCCATHYHYI) CHUCTEMBI U OOpaTHO.

ApudmeTnueckre onepaniuu B IBONYHONH CUCTEME CUUCIICHHS

2.7

Jlornueckne BbICKa3bIBaHMWA. Jlormueckume 3HAYEHUs BBICKA3bIBAaHUMH. OJIEMEHTAapHblE M COCTAaBHBIE
BbICKa3bIBaHus. Jlormuyeckue omnepauuu: «n» (KOHBIOHKIUS, JOTMYECKOE YMHOXKEHHE), «WIN» (AU3BIOHKLUSA,
JIOTUYECKOE CIIOKEHHE), «He» (Jormueckoe orpuuanue). IIpuopurer nmorumyeckux omepauuil. OmpeneneHue
HUCTUHHOCTH COCTABHOI'O BBICKA3bIBAHUSA, €CJIM W3BECTHbl 3HAYEHHS HWCTUHHOCTH BXOJALUIMX B HErO
JJIEMEHTapHBIX BbICKa3blBaHUM. Jlormdeckue BboIpakeHus. [IpaBuia 3ammMcu  JIOTMYECKUX  BBIPAKEHUM.

HOCTPOCHI/IG Ta6J'II/II_I HCTHHHOCTH JIOTHYCCKHUX BI:Ipa)KeHPIfI

2.8

Jlornyeckue »jeMeHThl. 3HAKOMCTBO C JIOTUYECKHMH OCHOBaMM KOMIIBIOTCPA

2.9

HenpepeiBHble u auckperHeie monaenu. Mmuranmonneie moxenu. Wrposele mMozenu. OLeHKa aJeKBaTHOCTH

MOJIETTU MOJETUPYEMOMY OOBEKTY U IEJISIM MOACITUPOBAHUS

2.10

Tabnuunble Monenu. TaOnuia Kak NpeiacTaBieHUWE OTHOWICHUsA. basel gaHHbBIX. OTOOpP B TabnuIe CTpPOK,

YAOBJICTBOPAIOMINX 3aJaHHOMY YCIIOBUIO

2.11

I'pad. Bepummna, pedpo, myts. OpreHTHpOBaHHBIE U HEOpUEHTHPOBaHHBIE rpadsl. [linHa (Bec) pedpa. BecoBas




maTtpuua rpada. JnuHa myta mexnay BepmmHamu Tpada. ITowck ontumanbHOro mytd B rpade. HauanpHas
BepIIrMHA (MCTOYHUK) U KOHEYHAsl BepIINHA (CTOK) B OpHEHTHPOBaHHOM rpade. Brrurcnenne konndecTsa myTei

B HaINpaBJICHHOM aIllUKJIMYECKOM Tpade

2.12

Hepeso. Kopens, Bepmmna (y3en), auct, pebpo (myra) aepeBa. Bricota nepesa. Ilomnepeso. Ilpumepsr

HCITIOJIb30BAHUA NCPCBLCB. Hepe6op BApUAHTOB C TIOMOIIBIO ACPCBA

AJTOPUTMBI U TPOTPAMMUPOBAHHE

3.1

Coiictea anroput™a. CriocoOsbl 3aIMCH aIrOpUTMAa (CIOBECHBIH, B BUJIE OJIOK-CXEMBI, IPOTpamMma).
CocraBieHue aaropuTMOB U IIPOTPAMM € UCIIOJIb30BAHUEM BETBIICHHI, IUKIOB U BCIIOMOTATENIbHBIX aJITOPUTMOB
st ynpasieHus ucnosHuteneM (Pobor, Yepenamika, YepréxHuk u apyrue). BeimonHeHue anropuTMoB

BPYUYHYIO U Ha KOMIIbIOTEpPE

3.2

S3pik nporpammupoBanus (Python, C++, Ilackans, Java, C#, llIkonbHbIIH ANropuTMUYECKHil S3bIK).

CucteMa nporpaMMHUpOBaHUS: PEIAKTOP TEKCTa MIPOrPaMM, TPAHCIIATOP, OTIAAUHUK.

[lepemennas: Tun, ums, 3HaueHue. L{enple, BelecTBEHHbIE U CUMBOJIbHbIE TIEPEMEHHBIE.

Omneparop npucBauBaHus. ApupMETHUECKHE BBIPAXKEHUS W MOPSAOK MX BblYMCIeHHA. Omnepanuu ¢ LEIbIMU
YHUCJIAMHU: 1IEJIOUYHUCIIEHHOE JIeIEHNE, OCTATOK OT JeseHus. BetBienus. CoctaBHble yClIOBUSA (3aMCh JIOTMYECKUX
BBIp@XCHUH HA N3y4aeMOM SI3bIKe MporpaMMupoBanus). Haxoxaenne MuHumMyma

U MakcUMyMa M3 IBYX, TPEX M 4eThIpEX uuceln. PenieHune KBagpaTHOTO YpaBHEHUS, MMEIOIIETO BEIIECTBEHHBIC
kopHu. Iuxi ¢ ycinoBuem. Anroput™m EBxnmna s HaxoxXAeHHs HauOONBILIEro OOLIEro AENUTENs JBYX
HaTypaJbHbIX uucen. Pa3OueHue 3almucu HaTypajJbHOTO 4YHCiIa B IO3MIIMOHHON CHCTeME C OCHOBaHHEM,
MEHbIIMM WM paBHbIM 10, Ha oTnenbHble HUGPLL LUk ¢ nepeMeHHONW. AJITOpPUTMBI IPOBEPKHU JIEIUMOCTU
OJIHOTO 1I€JIOr0 YKCiIa Ha Ipyroe, IpOBEPKH HATYPaIbHOIO YUCIIA HA IPOCTOTY
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OO6paboTka CUMBOJIbHBIX JaHHbIX. CUMBOJIbHBIE (CTPOKOBBIE) NepemMeHHble. [locuMBoabHAs 00paboTKa CTPOK.

[Toacy€T yacTOTHI MOSIBJICHUSI CUMBOJIA B CTPOKE. BCTpoeHHbIe GYHKIIMU 11T 00pabOTKH CTPOK
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OnpeneneHI/Ie BO3MOXHBIX PE3YJIbTaTOB pa6OTI>I aJroputMa npu JaHHOM MHOXCCTBE BXOAHBIX IaHHBIX,

OonpeACIICHNC BO3MOKHBIX BXOJHBIX NAHHBIX, IPUBOAANUX K JAHHOMY PC3YJIbTATY




3.5

Tabnuunble BeauuuHbl (MaccuBbl). OHOMepHbIe MaccuBbl. COCTaBI€HUE U OTJIaJKa IPOrpaMM, peanu3yoLX
TUTIOBBIE AJITOPUTMBI 0OPaOOTKH OJHOMEPHBIX YHCIOBBIX MAaCCHBOB, HA OJHOM M3 SI3BIKOB MPOTPAMMHUPOBAHHUS
(Python, C++, Ilackans, Java, C#, lllkonpHbIii AnroputMuueckuii SI3bIK): 3aMOJHEHHE YUCJIOBOIO MacCHBa
CIy4allHBIMU YMCIIaMU, B COOTBETCTBUU C (POPMYJION MIIM IMyTEM BBOJA YHCEI, HAXOXKICHUE CYMMBI 3JIEMEHTOB
MacCHBa, JIMHEHHBIA MOUCK 33JJaHHOTO 3HAYEHMsI B MAaCCHBE, MOJICYET DJIEMEHTOB MAacCUBa, YIOBIETBOPSIOIINX
3aJJaHHOMY YCJIOBHIO, HAXOKJIEHUE MUHUMAIBHOTO (MaKCUMAJIbHOT0) 35ieMeHTa MaccuBa. COpTHUpPOBKa MacCUBa.
OO0paboTka MOTOKA JAAHHBIX: BBIYMCIEHHE KOJUYECTBA, CyMMBI, CPEIHETO apu(PMETHUECKOT0, MUHUMAJIBHOTO U

MAaKCUMAJIbHOT'O 3HAYCHUA 3JICMCHTOB IMOCJICAOBATCIIBHOCTHU, YIOBJICTBOPAIONIUX 3aJaHHOMY YyCJIIOBUTIO

3.6

VYnpasnenue. Curnan. O6patHas cBsa3b. [lonydeHue curHaioB oT HU(POBBIX AATYUKOB (HANpUMEp, KaCaHUS,
paccTosiHus, cBeTa, 3ByKa). IIpuMepsl MCIIONIB30BaHUS MPHUHLIMIA OOpaTHOM CBSA3M B CHUCTEMAax YIPABICHHS

TCXHHNYCCKUMU YCTpOﬁCTBaMH C IIOMOIIIBIO AATYNKOB, B TOM YHCJIC B pOGOTOTCXHI/IKC

NudopmanroHHbIe TEXHOIOTHH

4.1

TexcToBbIE TOKYMEHTBI M UX CTPYKTYPHBIE 3JIEMEHTHI (CTpaHuIa, ab3all, CTpOKa, CII0BO, CHMBOJN).

TekcToBBIi MpoleccOp — MHCTPYMEHT CO3/1aHus, pelakKTUPOBAaHUS U popMaTupoBaHus TeKcToB. [IpaBuia Habopa
TekcTa. PenaktupoBanue tekcra. CpoiictBa cumBoiioB. Illpudt. Tunsr mpudtos (pyOieHsle, ¢ 3aceuykamu,
MoHowMpuHHbIE). [lonmyxkupHoe M KypcuBHOe HauepTaHue. CBolicTBa a03alleB: I'paHUIIbI, a03al[HBIA OTCTYII,
WHTEepBaN, BblpaBHUBaHME. [lapamerper crpanunsl.  CruneBoe  ¢opmatupoBanHue. CTpyKTypHpOBaHHE
MHPOPMALIMU C TOMOIIbIO CIMCKOB M Tabiul. MHOroypoBHeBble cnuckH. JloOaBieHue TaOaHIl B TEKCTOBbIE
JOKYMEHThl. BeTaBka n300pakeHHi B TEKCTOBBIE 10Ky MEHThI. O0TekaHne n300paxeHuil TekctoM. Britouenue B

TEKCTOBBII JAOKYMCHT Juarpamm, (bOpMYJ'I, HyMEpaluu CTpaHUll, KOJIOHTUTYJIOB, CCBUIOK U APYIUX 3JICMCHTOB

4.2

PactpoBble pucynku. Mcnonb3zoBanue rpapuyeckux NpUMUTHBOB.

Onepanuu peaakTUpOBaHUS rpadruecKiX 0OBEKTOB, B TOM yncie Hu(poBeIxX GoTorpaduii: ”3MeHeHue pa3mepa,
o0Ope3ka, MoBOPOT, OTpaXkeHue, padora ¢ 001acTsIMH (BbIICICHHUE, KOMMMPOBAHKE, 3aIMBKA I[BETOM), KOPPEKIIHS
L[BE€Ta, SIPKOCTH U KOHTpacTHOCTU. BekropHas rpaduka. Co3naHue BEKTOPHBIX PHUCYHKOB BCTPOECHHBIMU
CPEJCTBAMHU TEKCTOBOTO MPOIECCOPa WIH APYTHX NMporpamm (mpuiiosxkenuit). JlobapneHne BEeKTOPHBIX PUCYHKOB




B TOKYMCHThI

43

[ToarotoBka MynbTUMEIUIHBIX npe3eHTanuil. Cnaiia. JlobaBieHue Ha ciaiif Tekcta U u3o0paxenuii. Pabora ¢

HECKOJIbKUMHU ciaiinamu. JlobaBiieHNe Ha ciaiijl ayAMOBU3YallbHbIX JaHHBIX. AHUMaIMs. [ unepcceliku
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Tunsl JaHHBIX B sA4€ilKkax AJIEKTPOHHOW Tabmuubl. PenaktupoBanue u gopmatupoBaHue tadbuuiu. BerpoeHHble
(GYHKIMHU A7 IOMCKAa MAaKCMMyMa, MUHUMYMa, CYMMBI U cpeaHero apudmerndeckoro. COpTHpOBKa JAaHHBIX B
BBIJICJIECHHOM Juamna3oHe. [locTpoeHue auarpamm (ructorpamma, Kpyropas Juarpamma, TOUedHas AMarpamma).
Boibop Ttuna auarpammsl. IIpeoGpasoBanue ¢opmMyn npu konupoBaHuM. OTHOcCUTENbHas, aOCOJIOTHAs MU
CMeIlIaHHas ajpecanus

4.5

VYcnoBHBIE BBIUMCICHUST B ANEKTPOHHBIX Tabnuiax. CyMMHpOBaHHE H TOACYET 3HAYCHHUH, OTBEYAIOIINX
3amanHoMy ycioBuio. OOpaboTka 60JbIIMX HAOOPOB AaHHBIX. UUCIEHHOE MOJEIHPOBAHUE B DJIEKTPOHHBIX

Tabiauax




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLNECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYEHUKA

* ndopmaruka: 9-i kiacc: 0a30BbIi ypOBEHb: YU€OHUK; S-€ U3JaHUE,
nepepadorannoe bocosa JI.JI., bocoa A.FO. AkurionepHO€ 00111eCTBO

«M3parensctBO «IIpocBemenue»

METOINYECKHUE MATEPHUAJIBI IS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET
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