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MMOACHUTEJIBHAASA 3AIINCKA

[Iporpamma o wH(pOpMATUKE HA YPOBHE OCHOBHOT'O OOINIETO 0OOpa3zoBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMM K pe3yJbTaTaM OCBOCHUSI OCHOBHOM
00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO O0IIIEro 0o0pa3oBaHus, MPEICTABICHHBIX
B ®I'OC 00O, a takxke dhenepanpHOi paboueli MporpaMMbl BOCIIUTAHUS.

[Iporpamma 1o wuHpOpMaTUKEe AAET TPENCTABICHUE O MEAx, OoOmeH
cTpaTeruu OOyYeHHUs, BOCHUTAHHUS M PA3BUTUS OOYYaIOIIMXCS CpECTBaAaMU
nHpopMaTkid Ha 0a30BOM ypOBHE, YCTaHABIMBAET 00s3aTEIbHOE MPEAMETHOE
coJiepKaHue, MPeyCMaTpUBAET €ro CTPYKTYPUPOBAHUE IO pa3jiesiaM U TeMaM.

[Tporpamma mo nH(pOpMATHKE OMPENEIIICT KOJTUIECTBEHHBIE U KaUeCTBCHHBIC
XapaKTepUCTUKU y4eOHOro mMaTepuaia Jijisd KaXI0ro roja U3y4eHus, B TOM YUCIIe
JUISL COZIEPKATENbHOIO HAMOJHEHUS Pa3HOr0 BUJA KOHTPOJIA (MPOMEXYTOUHOU
aTTeCTaIlu oOy4Jarommxcs, BCEPOCCUICKUX IPOBEPOYHBIX pabor,
roCyJIapCTBEHHON UTOTOBOM aTTECTAIINN ).

[Iporpamma 1o wuHpOpPMATUKE SBJISIETCS OCHOBOM JUIsi  COCTaBJICHHS
ABTOPCKUX YUEOHBIX MPOrpaMM, TEMATUUYECKOTO MJIAHUPOBAHUS Kypca YUUTEIIEM.

HensmMu wm3yueHuss uWHPOPMATUKM Ha YPOBHE OCHOBHOTO  OOIIETO
00pa30oBaHUs SABJISIOTC:

dbopMupoBaHHE OCHOB MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHS HAayKH WH(POPMATHUKH, TOCTHIKCHHSIM HAyYHO-TEXHHYECKOTO
mporpecca U OOIIECTBEHHOW NPAKTUKH, 3a CUET Pa3BUTHUS TMPEICTABICHUN 00
uH(OpMAITMU KaK O BaXXHEUIIEM CTPATETUYECKOM PECypce pPa3BUTHS JUYHOCTH,
rocyjapcrpa, oOIleCTBa, MOHUMAHUS POJU HHQPOPMAIIMOHHBIX IPOIECCOB,
UH(OPMAIIMOHHBIX PECypcoB U HH(GOPMAIMOHHBIX TEXHOJOTUM B YCIOBUAX
1 dpoBoii Tpanchopmaruu MHOTUX Cep JKU3HU COBPEMEHHOTO OOIIECTBA;

o0ecrieueHne YCIOBUHM, CIIOCOOCTBYIOIIMX Pa3BUTHUIO aJITOPUTMHYECKOTO
MBIIIJIEHUS KaK HEOOXOAMMOTrO YCIOBUS MPOPECCUOHAIBHON IEeATENbHOCTU B
COBPEMEHHOM HWH(OPMAIIMOHHOM OOIIECTBE, MPEANOIararoniero CcrnocoOHOCTh
oOyuarorierocss pa3OMBaTh CIIOXKHBIC 3ajadd Ha OoJiee MPOCTHIC I10J3a]1auH,
CpaBHMBATh HOBBIC 33/1aUU C 33JlayaMU, PEIIEHHBIMU paHee, ONPEACIsaTh aru JJs
JIOCTUXKEHUS pe3yJibTaTa U TaK Jajee;

dbopMupoBaHHE M pa3BUTHE KOMIETEHIMK OOydarmmuxcs B 00JacTu
UCITIOJIb30BaHUS WH(OPMAITMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTHI, B TOM YHCIIC
3HaHWH, YMEHHUW W HaBBIKOB paboThl ¢ HH(pOpMALME, MporpaMMUPOBAHUS,
KOMMYHHUKAIIMM B COBPEMEHHBIX MH(POBBIX Cpelax B YCIOBHSAX OOeCIeueHUs
nH(pOPMAITMOHHONW 0€30MaCHOCTH TMYHOCTH 00yJaroIIerocs;

BOCITUTAHNE OTBETCTBEHHOTO M M30MPATETHLHOTO OTHONIICHHS K MH(GOPMAITHH
C Y4€TOM MPABOBBIX M ITUUECKUX ACIIEKTOB €€ paclpoCTpaHEHUs], CTPEMIICHUS K
IPOJIOJDKEHUIO 00pa3oBaHusi B 00JIacTU MH(DOPMAIMOHHBIX TEXHOJIOTUH U



CO3UIATEIbHON JESTENbHOCTH C NPUMEHEHHEM CpPEICTB HH(POPMAIIMOHHBIX
TEXHOJIOTUH.

NudopmaTrka B OCHOBHOM 0011eM 00pa30BAHUH OTPAXKAET:

CYIIHOCTb HMH(OPMATHKM KAaK HAyyHOM JAHMCUUIUIMHBI, H3ydarollein
3aKOHOMEPHOCTH MPOTEKAaHUsI U BO3MOKHOCTH aBTOMATHU3ALMU UHPOPMAIIMOHHBIX
IPOLIECCOB B PA3IMYHBIX CUCTEMAX;

OCHOBHBIE  0O0JacTM  NpPUMEHEHUS  HUHPOPMATUKH, TPEXKIE  BCErO
UH(OPMaILMOHHBIE TEXHOJIOTUH, YIIPABIIEHUE U COLMAIBbHYIO chepy;

MEXIUCUUIUIMHAPHBIA ~ Xapakrep HMHQOPMATUKH H  HUH()OPMALMOHHON
NEeSATENbHOCTH.

N3yyenne uWHQOPMATUKM  OKa3bIBa€T  CYILIECTBEHHOE  BIUSHUE  HA
(GopMupoBaHHE€ MHUPOBO33pEHUSI OOYYaIOLIErocs, €ro >KU3HEHHYIO MO3UIHIO,
3aKJIabIBA€T  OCHOBBI ~ MOHUMAHHUS  MPUHLUIOB  (PYHKUMOHUPOBAHUS U
UCIOJIb30BaHUsI MH(OPMAIIMOHHBIX TEXHOJIOIMI KaK HEOOXOAMMOr0 HHCTPYMEHTA
OPAaKTUYECKU JII0O0OM NEATEIbHOCTH M OJHOIO U3 Haubosiee 3HAYUMBIX
TEXHOJIOTUYECKUX  JIOCTHKEHWW  COBPEMEHHOW  UMBUIM3auuu.  MHorue
IpEeIMETHBIE 3HAHUS U CIIOCOOBI JAESATENbHOCTH, OCBOEHHBIE O0YYAIOIIUMHUCS MPH
U3y4eHUU MH(OPMATHKH, HAXOAT IPUMEHEHUE KaK B paMKax o0pa3oBaTeIbHOTO
nporecca, TaK U B HMHBIX >KM3HEHHBIX CUTYALMsX, CTAHOBATCS 3HAYMMBIMH JUIS
(opMupOBaHUs KauyecTB JMYHOCTHU, TO €CTh OPUEHTUPOBaHbI Ha (popMHpOBaHUE
METANpPEAMETHBIX U IMYHOCTHBIX PE3YyJIbTAaTOB OOYUECHHUS.

OcHoBHbIe 3agaun yueOHoro npenmera «Mupopmarrka» — chopmupoBars y
0o0yyarommuxcs:

NOHMMaHWE TMPHUHILMIIOB YCTPOMCTBA U (PYHKIMOHUPOBAHUS OOBEKTOB
U(GPOBOrO OKPYKEHHS, MPEACTaBICHUS 00 HCTOPHUH M TEHACHLUAX PAa3BUTHS
uHdopmaTuku nepuoia uudpoBoil TpaHchopmMauu COBPEMEHHOTO 00I1IECTBA;

3HaHWUS, YMEHUS U HABBIKM I'PAMOTHOM ITOCTAHOBKH 3aJ]a4, BO3HUKAIOIINX B
IPAKTHYECKON AESITeNbHOCTH, JUISI UX PEIICHUS C MOMOIIBI0 MHPOPMALIMOHHBIX
TE€XHOJIOTUM, YMEHHSI U HaBBIKM (POPMAIM30BAHHOIO OINHCAHMS IOCTaBICHHBIX
3az1ay;

0a3oBble 3HaHMS 00 HMH(OPMALMOHHOM MOJEJIMPOBAHUM, B TOM YHUCIE O
MaTEMaTUYECKOM MOJIEIMPOBAHUMY;

3HAaHUE OCHOBHBIX AJITOPUTMHUYECKHX CTPYKTYp U yYMEHHE NPUMEHATH 3THU
3HaHUA I [TOCTPOEHUs aJIrOPUTMOB pELIEHUs 3a/1ad 0 UX MaTeMaTU4EeCKUM
MOJIEIISIM;

YMEHUS U HaBBIKM COCTABJIEHUS IPOCTBIX HPOrpaMM IO MOCTPOCHHOMY
IrOpPUTMY Ha OJTHOM U3 A3BIKOB IIPOrPaMMHPOBAHHUS BBICOKOT'O YPOBHS;

YMEHHMSI M HaBblKM A(Q(EKTUBHOIO HCIIOJIB30BAHUS OCHOBHBIX THUIIOB
IPUKIATHBIX MporpamMm (IIPUIIOKEHUI) 0011ero Ha3HaueHUs. U HHPOPMAaIIMOHHBIX



CUCTEM JIsl PEIICHUSI C UX MOMOIIBIO MPAKTHYECKUX 3ajad, BJIaJlecHue 0a30BbIMU
HOpMaMH WH()OPMAIMOHHOW OTHUKKA M TpaBa, OCHOBaMH WHMOOPMAIMOHHON
0e30I1aCHOCTH;

yMEHUE TPaMOTHO HHTEPIPETUPOBATH PE3YyJbTaThl PEUICHUS MPAKTUUYECKUX
3alad C TMOMOIIbI0 WH(MOPMAIIMOHHBIX TEXHOJIOTHMA, MPUMEHSATh MOJy4YCHHBIC
PE3yJIbTaThl B TPAKTUIECKON JAESITETHHOCTH.

Henu u 3amaun u3yyeHuss MHPOPMATHKM HA YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBaHMsI OIpPENESAIOT CTPYKTYpy OCHOBHOTO COAEpX aHUs Yy4eOHOro
IpeIMETa B BUJIE CISAYIONINX YETHIPEX TEMAaTUUECKUX Pa3/IeIIOB:

rudpoBasi TpaMOTHOCTb;

TEOPETUYECKHE OCHOBBI HH(POPMATUKH;

ITOPUTMBI U TPOTPAMMHUPOBAHKE;

uH()OPMAITMOHHBIC TEXHOJOTUH.

Ha usyuenue nnpopmatuku Ha 0a30BOM ypoBHe orBoautcs 102 waca: B 7
kiacce — 34 gaca (1 gac B Hemento), B 8 kinacce — 34 yaca (1 yac B Heneno), B 9
kiacce — 34 gaca (1 yac B Henento).



COAEPKXAHUE OBYYEHUA
7 KIIACC

u¢dposasi rpamMoTHOCTDH

KomnbroTep — yHuBepcajibHOe YCTPOUCTBO 00pad0TKH JAHHBIX

KommnbroTep — yHHBEpcallbHOE BBIYMCIMTENIBHOE YCTPOMCTBO, paboTaroiiee
no nporpamme. THIBI KOMIBIOTEPOB: MEPCOHAIBHBIE KOMIBIOTEPHI, BCTPOECHHbIE
KOMITBIOTEPHI, CYNEPKOMITbIOTEPbI. MOOUITbHBIE YCTPOMCTBA.

OcHOBHBIE KOMIIOHEHTHI KOMIIbIOTEpa M UX Ha3zHaueHue. [Ipoueccop.
OnepatuBHass U JIOJITOBPEMEHHAasi IMaMmsATh. YCTpPOMCTBA BBOJAa U BBIBOJIA.
CeHCOpHBII BBOJ, JaTYMKH MOOHMJIBHBIX YCTPOWMCTB, CpelCTBa OMOMETPUUYECKOMN
ayTeHTH(UKAIIIH.

Uctopuss pa3BuTus KOMIBIOTEPOB W IPOTPAMMHOTO  OOECIeUeHHS.
[Tokonenust komnbloTepoB. COBpEMEHHBIE TEHIEHIIUU PA3BUTHS KOMITBIOTEPOB.
CynepKoMIbIOTEPBL.

[TapannenbHbIe BEIYUCICHUS.

[lepconanbubiii koMmIbtoTep. [Iporeccop M ero xapakTepuCTHKU (TaKTOBas
4acToTa, pa3psaaHocTh). OnepaTtuBHass naMsTh. JloNTOBpeMEHHas MaMsTh.
YerpoiictBa BBoMA U BbIBOA. OOBEM XPaHUMBIX JAHHBIX (ONEpaTUBHAs MaMSTh
KOMITBIOTEPA, KECTKUM W TBEPIOTEIBHBIA JUCK, MTOCTOSIHHAS MaMATh cMapT(hOoHA)
U CKOPOCTb JOCTYMa JIJI Pa3JIMUYHbIX BUJIOB HOCUTEIEH.

TexHuka 6€30MaCHOCTH U MpaBuja pabOThl HA KOMITBIOTEPE.

IIporpamMMbl ¥ JaHHBIE

[Iporpammuoe oOecniedeHue kommbloTepa. llpukiamHoe mnporpaMMmHoOe
obecrnieueHue. CucremHoe MpOTrpaMMHOE obOecrieyeHue. CucremMbl
nporpamMmmupoBanus. [IpaBoBasg oxpaHa mporpamMM M JaHHBIX. becniaTHele U
ycoBHO-0ectuiaTHbIe mporpamMMbl. CBOOOHOE IPOrpaMMHOE 0OeCIIeUeHHE.

@aiinel 1 nanku (karaynoru). [IpuHIUNBL OCTpoeHUs: (PailioBBIX CHUCTEM.
[Tonnoe ums aiina (manku). [lyte k Qaitny (nmanke). Pabora c¢ daiinamu u
KaTaJlorTaMUd CpEJICTBAMU OINEPALMOHHONW CHCTEMBI: CO3[IlaHHE, KOMUPOBAHUE,
nepeMeIieHre, NepeuMeHOBaHue U yaaneHue (paityioB u manok (katayioros). Turibl
¢aiinos. CoiicTBa (ailsioB. XapakTepHble pa3Mepbl (pailjioB pa3IMyHBIX THUIIOB
(cTpaHMIla TEKCTa, DJICKTPOHHAsI KHUTA, QoTorpadus, 3aMuch MECHU, BUACOKIIUII,
MOJIHOMETpaXXHbIA (usibM). ApxuBauus AaHHbIX. Mcrmonab30BaHHE MpoOrpamMM-
apxuBatopoB. DaitnoBeiii MeHemxkep. [lonck (aiioB cpeacTBaMu ONeparoHHON
CHUCTEMBL.

KomneroTepHbie BUPYCBI U APYru€ BPEAOHOCHBIE Mporpammsl. [Iporpammel
JUISL 3aIIUTHI OT BUPYCOB.

KomnbiotepHbie ceTn



OO6benuHenne kKoMmmbioTepoB B ceTb. Cerh MHTepHer. BeG-cTrpanuiia, BeO-
caiit. Ctpykrypa aapecoB BeO-pecypcoB. bpaysep. [louckoBbsie cuctembl. [lonck
uHpOpMaUM 1O KIKOYEBBIM CJIOBaM U MO HU300pakeHu0. JloCTOBEpHOCTH
uHdopmaluu, noayueHnon u3z Uurepuera.

CoBpeMeHHbIE CEPBUCHI MHTEPHET-KOMMYHUKAIUH.

CereBoil 3THKET, 0a30Bble HOPMBI MH(POPMALMOHHOW STUKH WU TpaBa IpH
pabote B Untepuere. CtpaTeruu 6e30macHoro nopeacHus B MlHTepHeTe.

Teopernueckne 0CHOBbI HHPOPMATHKH

HNudopmanus u vHPOpMALMOHHBIE MPOLECCHI

Nudopmarys — 01HO U3 OCHOBHBIX MOHSITUH COBPEMEHHOW HAYKH.

Nudopmanus kak cBefeHUs, IpeHa3HAYCHHbIE JIJIsl BOCIIPUSATHUS YEJIOBEKOM,
u  wuHpOpManMs KAk  JIaHHBIE, KOTOpbIe MOTyT OBITh  00paboTaHbI
ABTOMATU3UPOBAHHOU CHCTEMOM.

JIMCKpETHOCTh TaHHBIX. BO3MOXXHOCTh ONMKCaHUs HETPEPHIBHBIX OOBEKTOB U
IIPOLIECCOB C MOMOIIBIO TUCKPETHBIX TAHHbIX.

NudopmaiinonHbie TpoLECCHl — TMPOIECCh, CBSI3aHHBIE C XpaHEHUEM,
npeoOpa3oBaHUEM U MEpeIaueil TaHHbIX.

IIpeacraBienue uHgopmanuu

CumBon. AndaButr. MomHocts andaButa. Pa3zHooOpaszue S3bIKOB U
angaBuToB. EcTrecTBeHHbIE U (pOopMasibHBIC S3BIKH. AJ(AaBUT TEKCTOB Ha PYyCCKOM
s3bike.  JIBomunbli andaBur. KoamuecTBO BCEBO3MOXKHBIX CJIOB  (KOJOBBIX
KOMOUMHaIui) (UKCUPOBAHHOM JUIMHBI B JIBOMYHOM aiipaBute. IIpeobpazoBanue
aoboro andasuta K ABOMYHOMY. KOJIMYECTBO pa3iMUYHBIX CIOB (DUKCUPOBAHHOU
JUTHHBI B ali(haBUTE ONPeaeIEHHON MOIITHOCTH.

KoaupoBanme cumBOJIOB OJHOTO andaBUTa C MOMOIIBIO KOJOBBIX CJIOB B
npyrom andaBuTe, KOJAoBas Ta0IuIa, JEKOIUPOBAHNE.

JBonunsiii koxa. [lpeacTtaBieHue JaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B
JTBOWYHOM ajipaBuTe.

NudopmanvonHeiii 00bE€M AaHHBIX. bBUT — MHHUManbHas €IWHHULA
KoiauyecTBa UWHGOpMAIMM — JABOMYHBIA  paspsan. EauHunsl  uzMepeHus
uHpopMarmoHHOro 00bEéMa JaHHBIX. buTt, 6aiiT, kunobaiT, MmeradbaiT, ruradaiT.

CxopocTh nepeaun TaHHbIX. EAMHUIBI CKOPOCTH MEPEIaun JaHHbIX.

KomupoBanne texcroB. PaBHOmepHbIi Kox. HepaBHOMEpHBIM KO
Komupoka ASCII. BocbmuOutHble KoaupoBkHu. I[loHsSTHE 0 KOIUpPOBKaX
UNICODE. [exkomupoBanue COOOIIEHUN € HMCHOJb30BAaHUEM PABHOMEPHOTO U
HepaBHOMEpPHOro koja. MHpopmamonHslii 00bEM TEKCTA.

Wckaxxenne nHGOpMalvy Mpy nepeaaye.

OO6miee mpeacTaBieHre O UU(PPOBOM MPENCTABICHUU AyJUOBU3YAJIbHBIX U
JPYTUX HETIPEPHIBHBIX TAHHBIX.



KoaupoBanue muera. IlseroBsie wmomenmu. Mogens RGB. I'my6una
koaupoBanus. [lamurpa.

PactpoBoe u BekTOpHOE mpencraBieHue n3zoopaxeHui. Ilukcens. Orenka
uHdOpMaIMOHHOT0 00bEMa rpadMUeCKUX JaHHBIX JJI PACTPOBOTO U300PAKEHHUS.

Koauposanue 3Byka. PazpsaHocTh u yactora 3anucu. KoimuecTBo KaHaJIOB
3aIUCH.

OueHKa KOJMYECTBEHHBIX IMApaMETPOB, CBSI3AHHBIX C MPEICTABICHUEM U
XpaHEHHEM 3BYKOBBIX (hailiioB.

NudopmanmoHHbIe TEXHOJIOTUU

TexkcToBBIE JOKYMEHTHI

TexcToBble JOKYMEHTBI M MX CTPYKTYpHBIE 3JIEMEHTHI (CTpaHuila, ad3ail,
CTpOKa, CJI0BO, CHMBOIN).

TekCTOBBIM TpOLIECCOp — HMHCTPYMEHT CO3/[aHUs, PEIAKTUPOBAHUSA W
dbopmaTupoBanusi TekcToB. IlpaBuiia HaOopa Tekcra. PemakTupoBaHue TEKCTa.
CgoiictBa cumBosioB. Illpudt. Tuner mpudrToB (pyOsieHbIE, € 3aceuKkaMu,
MoHompuHHbIe). [lomyxupHoe U KypcuBHOe Hauyeptanue. CBoiicTBa a03alleB:
TpaHuUIlbl, a03alHbI OTCTYIN, WHTEpPBaJ, BhipaBHUBaHHUE. [lapamMeTpbl CTpaHUIIBL.
CruneBoe hopmaTupoOBaHUE.

CrpykrypupoBanue wuHGOpMAIMK C TIOMOLIBI0 CHOUCKOB U  TaOJuII.
MHuoroypoBHEBbI€ CITUCKH. [[oOaBieHre Ta0IuI] B TEKCTOBBIE IOKYMEHTHI.

BcraBka n300pakeHuil B TEKCTOBBIE TOKYMEHThI. O0TekaHue U300paxeHUun
TeKCTOM. BKitoueHne B TEKCTOBBIM JOKYMEHT auarpamm, Gopmyll, HyMmMepaluu
CTpaHULl, KOJIOHTUTYJIOB, CChUIOK U JPYTUX AJIEMEHTOB.

[IpoBepka npaBonucanus. PacctaHoBka nepeHocoB. ['010cOBOM BBOJ TEKCTA.
OnTtuyeckoe pacrozHaBaHue TekcTta. KoMmmbroTepHbIl nepeBoi. Mcnonb3zoBaHue
cepBucoB MuTepHera 11t 00paboOTKU TEKCTA.

KomnbsrorepHas rpadpuka

3HaKOMCTBO C TpaduUecKUMU peAakTopamu. PacTpoBble PHCYHKH.
Hcnonbs3oBanue rpauuecKux NPUMUTHBOB.

Onepanuu penakTupoBaHus rpaduyeckux 00bEKTOB, B TOM YHMCIIE HIUPPOBBIX
dotorpaduii: u3MeHeHue pa3mepa, oOpe3ka, MOBOPOT, OTpaxkeHue, padbora C
obOnactsiMu  (BbIJEJICHUE, KOMMPOBAHUE, 3aJIMBKAa IIBETOM), KOPPEKIHUS IIBETA,
SIPKOCTH M KOHTPACTHOCTH.

Bekropnas rpaduka. Co3gaHue BEKTOPHBIX PHUCYHKOB BCTPOEHHBIMU
CpelIcTBaMH TEKCTOBOTO TIPOIleccopa WM APYrHX Mporpamm (MPUIIOKEHU).
JloOaBieHnEe BEKTOPHBIX PUCYHKOB B JIOKYMEHTHI.

MyabTUMeauiiHbIE TPEe3eHTAIIUN

[ToaroroBka MyabTUMEIUUHBIX Tpe3eHTanuii. Cnaiin. Jlo6aBneHue Ha ciaiy
TeKCTa U n3o0pakeHuii. Pabora ¢ HECKOJIBKUMHM Cllaii1aMHu.



JloGaBienne Ha  claiil  ayAMOBU3YaNbHBIX  JIaHHBIX. AHHMMAalUs.
['unepcepuikm.

8 KUIACC

TeopeTnueckne 0CHOBbI HHPOPMATHUKH

CucreMbl CHUCICHUSA

Heno3unyoHnHble ¥ MO3UIIMOHHBIE CHUCTEMbl  CUMCIEHMS.  AJ(aBur.
OcHoBanue. Pa3zpépuytas ¢popma 3anucu uncina. [lepeBo B JECATUUHYIO CUCTEMY
YyuCel, 3aMMCaHHBIX B IPYTUX CUCTEMAX CUUCIICHUS.

Pumckas cucrema cuncienus.

JIBonuHas cucrteMa cuucienus. [lepeBon menbix yucen B npenenax ot 0 go
1024 B pABOMYHYIO CHCTEMY CUHMCIEHUA. BocbMepuuHas cucTeMa CUHUCICHUS.
[TepeBon umncen U3 BOCbMEPUYHON CUCTEMBI B IBOUUHYIO U JICCITUYHYIO CUCTEMBbI
u oOparHo. I[llectHamuarepuunas cucrtema cuucieHus. IlepeBon uucen wu3
IIECTHAATEPUYHON CHCTEMBI B JIBOMYHYIO, BOCBMEPUYHYIO U JIECITUUHYIO
CUCTEMBI ¥ OOPATHO.

Apudmerrueckue onepaiuu B TBOUYHON CUCTEME CUUCIICHHUS.

DJIeMeHThl MAaTEeMATH4YECKOH JTOTUKH

Jlormueckue BpICKa3biBaHUs. Jlormueckue 3HAYEHUsI  BBICKA3bIBAHU.
DJleMEHTapHble M COCTABHBIE BBICKA3bIBaHMS. JIOrMYECKHE Olepaluu: «u»
(KOHBIOHKIIMS, JIOTMYECKOE YMHOXEHHE), «Win» (AUIBIOHKIMS, JOTHYECKOE
CIIOXeHUE), «Hey (Jlormueckoe orpuiianue). [Ipuopurer JIOrMyecKux orepanuu.
OnpeneneHre UICTUHHOCTU COCTABHOTO BBICKA3bIBAHUS, €CJIM U3BECTHBI 3HAYEHUS
UCTUHHOCTH BXOJSIIMX B HEr0 SJEMEHTapHBIX BbICKa3biBaHuil. Jloruueckue
BbIpakeHus. [lpaBuiia 3amucu Jorudeckux BblpaxkeHuu. IlocTpoenue TabmuIl
VCTUHHOCTH JIOTUYECKUX BBIPAKEHUM.

Jlornueckue 37€MEeHThl. 3HAKOMCTBO C JIOTHYECKUMH OCHOBaMHU KOMIIBIOTEPA.

AJITOPUTMBI M IPOTPAMMHUPOBaHME

HcnosHuTE M ¥ AJITOPUTMBI. AJITOPUTMHYECKHE KOHCTPYKIIUA

[Touste anroputma. HcnoiHWUTENW anrOpuTMOB. AJTOPUTM Kak IUIaH
yIpaBJIECHUS UCTIOJTHUTEIEM.

CgoiictBa anroputMma. CrnocoObl 3amucH adropuTMa (CJIOBECHBIM, B BHJEC
0JIOK-CXEMBI, IPOTpaMMma).

AJNTOpUTMUYECKHE KOHCTPYKUMH. KOHCTpyKUHS «cCieoBaHUE». JIMHEMHBIMI
anroput™.  OrpaHUYEHHOCTh  JIMHEHHBIX  QJITOPUTMOB:  HEBO3MOXHOCTH
NPEeAYyCMOTPETh 3aBUCHUMOCTh IMOCIEA0OBATEILHOCTH BBIMOJHIEMbIX JIEHCTBUI OT
VCXOJHBIX JAHHBIX.



KoHcTpykius «BeTBiIeHUE)»: MojHas W HemojHas (opmbl. BeimonmHenue u
HEBBINIOJIHEHNUE YCJIOBUS (MCTUHHOCTh M JIOKHOCTBH BbICKa3biBaHUs). IIpocTeie u
COCTaBHBIE YCIOBHUSI.

KoHCTpyKIMsa «HOBTOPEHMS»: LMKIBI C 33JaHHBIM YHCJIOM IOBTOPEHUH, C
YCJIOBUEM BBINIOJIHEHUS], C IEPEMEHHOM IIUKIIA.

Pazpabotka nmns ¢GopmanibHOTO HCIOJHUTENS aIrOpUTMa, MPUBOJSIIETO K
TpeOyeMoMy pe3yJbTaTy MpU KOHKPETHBIX HCXOIHBIX JlaHHBbIX. Pa3paboTka
HECJIO)KHBIX ~QJITOPUTMOB C MCIOJIb30BAHUEM I[MKIOB W BETBICHUN s
yrnpaBieHus (HOpMaNbHBIMU HMCIOJHUTEISIMU, TakuMH Kak PoOot, Uepenarika,
UepréxHUK. BplmosHEeHME  anroOpUuTMOB  BPYYHYIO UM Ha  KOMIIBIOTEpE.
CuHTakcuyecKkue u jorudyeckue ommoku. OTKasbl.

A3bIK NpOrpaMMHUPOBAHUSA

SA3pik nporpammupoBanus (Python, C++, Ilackamp, Java, C#, IlIkonpHbIi
Anroputmudeckuii fA3bIK).

CucremMa nporpaMMHpOBaHUS: PEAAKTOP TEKCTa IPOTrpaMM, TPAHCIATOD,
OTJIA/TUUK.

IlepemenHas: Tun, uMms, 3HadyeHue. Llenble, BEIIECTBEHHBIE U CHUMBOJIbHBIE
IIEPEMEHHBIE.

Omnepatop mnpucBauBaHusl. ApuU(DMETHUECKHE BBIPAKEHHUS W TOPSIOK HUX
BbIUMCIIeHHs. Onepanuu ¢ LEIbIMU YUCIAMU: LIEJIOYHMCIEHHOE JIEJIEHUE, OCTaTOK
OT JICJICHHUS.

Bernenus. CocTaBHblEe YCIOBHS (3alUCh JIOTMYECKUX BBIPAKEHUN Ha
U3y4aeMOM S3bIKE MporpaMMupoBaHusi). HaxoxaeHne MUHUMyMa M MakCUMyMa
U3 JIBYX, TPEX U YETHIPEX uKcen. PeleHne KBaJpaTHOTO ypaBHEHUS, UMEIOIIETO
BELIECTBEHHbBIE KOPHH.

JluanoroBass OTJagKa DPOrpaMM: IIOLIArOBOE BBIIIOJHEHUE, IPOCMOTP
3HAQUYEHUM BEJIMYMH, OTIAJOYHBIN BBIBOJI, BEIOOP TOYKHA OCTaHOBA.

Hukn c¢ ycnoBueM. Anroput™m EBKIMIAa A1 HAXOXIAEHUS HAMOOJIBILIETO
oO1Iero nenuTens ABYX HATypalbHbIX yHcell. Paz0ueHue 3amucu HaTypajgbHOTO
yyciaa B MO3UIUOHHOM CHCTEME C OCHOBAaHHWEM, MEHBIIMM WM paBHbIM 10, Ha
OTJIeTbHBIE IIU(PHI.

[Hukn ¢ nepeMeHHOW. AJTOPUTMBI MPOBEPKHU JEIMMOCTA OAHOTO LEJIOro
Yyucia Ha APYroe, MPOBEPKU HATyPAIBHOTO YHCIIA HA MIPOCTOTY.

O6paboTka CUMBOJIBHBIX JaHHBIX. CUMBOJIbHBIE (CTPOKOBBIE) MEPEMEHHBIE.
[TocumBonbHass o0OpaboTka cTpok. [logcu€T YacTOThl MOSABICHHUS CHUMBOJIA B
cTpoke. BecTtpoeHnnble GyHKIMU 1151 00pabOTKU CTPOK.

AHaJIu3 aJIropuTMoOB



Ompenenenre BO3MOXHBIX PE3yJbTaTOB padOThl aJIrOpuTMa TPH JaHHOM
MHOKECTBE BXOJHBIX JaHHBIX, OIPEACICHUE BO3MOXHBIX BXOJHBIX JIAHHBIX,
MPUBOAAIINX K TAHHOMY PE3YJIbTATYy.

9 KIIACC

IHu¢ppoBast rpaMOTHOCTH

I'no6anbHas cetb UHTEpPHET U cTpaTerun 0e30MacHOro MOBeJAeHUs B Heil

I'nobanwvHas cerb Mutepner. [P-aapeca y3moB. CeTeBoe XpaHEHHE JTaHHBIX.
MeToabl HHIWBUAYAJIbHOTO U KOJJIEKTUBHOTO Pa3MeIEHUsT HOBOW MH(POPMAIIUK B
WNurtepnere. bonbmme paHHble (MHTEpPHET-IAaHHbIE, B YaCTHOCTH JaHHbBIC
COLIMAJIbHBIX CETEN ).

[Tonsitne 00 mHOpPMAIIMOHHONW 0€30MaCHOCTH. YTPO3bl MHGOPMAIIMOHHON
0e30MacHoCTH Tpu paboTe B TNIOOATBHON CETHM U METOJbl MPOTUBOJCHCTBUS UM.
[IpaBuna Oe3omacHo¥ ayTeHTHdUKalMU. 3amuTa JAYHOM uWHGOpPMANUU B
Nutepuere. be3omacHeie crparerun noseneHus B Murepuere. IIpenynpexnenue
BOBJICUCHUS! B JECTPYKTUBHBIE M KpHUMHUHAJIbHBIE (DOPMBI CETEBOW AKTHMBHOCTH
(kuOepOyIUTMHT, (PUILIHUHT U APYyTHe POPMBI).

PabGora B HH(pOpPMAITHOHHOM NPOCTPAHCTBE

Bunsl nesarensHocTy B IHTEpHETE, HHTEPHET-CEPBUCHI: KOMMYHHUKAIIMOHHBIE
cepBHCHl (TIOYTOBasi CiIy»k0a, BUICO-KOH(EPEHII-CBSI3b U JPYTrHe), CIpaBOYHBIC
CIyxObl (KapThl, pacnucaHusi M JpYTue), IOUCKOBBIE CIIYXObl, CIIyXObl
OOHOBJIEHUSI TPOrPaMMHOr0 obecniedeHuss ©  Jpyrue ciayxObl. CepBUCHI
rocyapcTBeHHbIX yciayr. OOnauHble XpaHuiauila JaHHbIX. CpeacTBa COBMECTHOM
pa3paboTku TOoKyMeHTOB (oHjaitH-o¢wucser). [IporpaMmMHoe oOecnieueHne kak BeO-
CEPBUC: OHJIAHHOBBIE TEKCTOBBIE M IpaMUeCcKUe PelaKTOphl, CPelbl pa3pabOTKu
IPOTPaMM.

Teopernueckne 0CHOBbI MHPOPMATHKH

MopgeaupoBaHue KaKk MeTO/l IO3HAHUS

Mopenb. 3agauu, pemaeMble ¢ MOMONIbI0 MojaenupoBanus. Kinaccudukanuum
mozened.  MarepuanbHble  (HaTypHble) ©W  MHGOPMAIIMOHHBIE  MOJCIIH.
HenpeppiBble u guckperHele Moaenu. Mmurtannonneie wmoxaenu. HMrposeie
mozenu. OIeHKa aJeKBaTHOCTU MOJENIU MOJEIUPYEMOMY OOBEKTY M LEsM
MOJIETUPOBAHMUSI.

Tabnuunbie mogenu. Tabnuila Kak MpeACTaBICHUE OTHOIICHHUS.

ba3el gansabix. OTOOp B Tabiuie CTPOK, YIOBJIETBOPSIOMIMUX 33JaHHOMY
YCIJIOBHIO.

I'pad. Bepumna, pedbpo, myTs. OpueHTUpPOBaHHBIE U HEOPUEHTHUPOBAHHBIE
rpadsl. Jlnmuna (Bec) peOpa. BecoBas marpuna rpada. JnuHa myTtH Mexmy
BepminHaMu rpada. [louck ontumanbHOro myTu B rpade. HauanmpHas BepiinHa



(MCTOYHUWK) U KOHEYHAs! BEpIIMHA (CTOK) B OpPUEHTHPOBAHHOM Tpade. Borancnenne
KOJIMYECTBA MYTEW B HAITPABICHHOM allMKINYECKOM rpade.

HepeBo. Kopenb, BepminnHa (y3ein), JHCT, peOpo (myra) nepeBa. Bricota
nepesa. [lognepeBo. IIpumepsl ncnonb3zoBanus aepeBbeB. [lepebop BapuaHTOB ¢
IOMOIIIBIO JIepeBa.

[TonsiThe MaremMaTHYeCKOW MOAENMW. 3aJayd, peIIaeMble C MOMOIIBIO
MaTeMaTH4YECKOro (KOMIBIOTEPHOr0) MoaAeIupoBanus. OTauune MaTeMaTU4ecKon
MOJENN OT HATYpHOM MOJIEIM M OT CJIOBECHOro (JIMTEPATYypHOIO) OIMHUCAHUS
oOBeKTa.

DTanbkl KOMIBIOTEPHOI'O0 MOJEIMPOBAHUS: MOCTAHOBKA 3a7a4yM, MOCTPOEHUE
MaTEMaTUYECKON MOJIEH, MporpaMMHasl peain3alus, TeCTUPOBAaHUE, MPOBEICHUE
KOMITBIOTEPHOT'O 3KCIIEPUMEHTA, aHAJIN3 €r0 Pe3yJIbTaTOB, YTOUYHEHHUE MOJIEIH.

AJITOPUTMBI M IPOTPAMMHPOBaHME

Pa3pa0dorka aJiropuTMOB H IPOIrPamMM

Paz6uenue 3amaun Ha noazagaur. CocTaBieHHE aITOPUTMOB M IIPOrPAMM C
UCIIOJIb30BAaHUEM BETBJIICHUM, LHMKIOB M BCIOMOTATENbHBIX AJITOPUTMOB IS
yopaBieHusl ucnojHuteseM PoOOT wiu ApyruMH HCIOTHUTENSAMH, TaKUMU Kak
UYepenamka, YepTExXHUK U IPYTUMH.

Tabnuunbie BenmuuuHbl (MaccuBbl). OqHOMepHBIE MaccuBbl. CocTaBiieHUE U
OTJIaJIKa TIPOTPAMM, PEATU3YIOIINX THUIIOBBIE AJITOPUTMBI 00OPaOOTKU OTHOMEPHBIX
YUCJIOBBIX MAaCCHUBOB, Ha OJIHOM M3 SI3bIKOB MporpammupoBanus (Python, C++,
[Tackansb, Java, C#, llIkoasHbBINH ATTOPUTMUYECKUNA SA3BIK): 3aM1OJTHEHUE YUCITOBOTO
MAacCHBa CIIy4allHBIMH YHCJIAMH, B COOTBETCTBUHU C (HOPMYJION WM TyTEM BBOJA
YuCell, HAaXO0XKJIEHHE CYMMbl 3JIEMEHTOB MAaCCHBA, JIMHEHHBIA MOUCK 3aJaHHOTO
3HAQYEHUsT B MAcCUBE, TMOACYET SJIEMEHTOB MAacCUBa, YIOBJIETBOPSIOIIUX
3aJIJaHHOMY YCJIOBUIO, HAXOXJICHHME MHHHUMAJIBHOTO (MaKCHUMAaJIbHOI'O) AJIEMEHTa
maccuBa. COpTUPOBKA MacCHUBA.

OO6paboTka MOTOKA JAHHBIX: BBIUHUCICHHE KOJHUYECTBA, CYMMBI, CPEIHETrO
apu(MEeTUYECKOro, MHUHUMAJIBHOIO W MAaKCUMAJIbHOTO 3HA4YEHUS HJIIEMEHTOB
MOCJIEIOBATEIBHOCTH, yIOBIETBOPSIONINX 33JaHHOMY YCIIOBHUIO.

Yupasienue

VYmpasnenue. Curnan. O6patHas cBsi3b. [lomyuenne curHamoB oT MUGPOBHIX
JATYUKOB (KacaHWsi, pPAacCTOSIHUA, CBETa, 3Byka U Jpyroro). Ilpumepsi
UCIIOJIb30BAaHUSL ~ MpUHIMIA OOpaTHOM CBA3M B  CUCTEMax  YIpaBJICHUS
TEXHUYECKUMU YCTPONCTBAMU C TMOMOIIBK JIaTYUKOB, B TOM YHCIE B
pPOOOTOTEXHUKE.

[Ipumepsl pOOOTU3UPOBAHHBIX CUCTEM (CHUCTEMa yMpaBJICHUS JBUKEHUEM B
TPAaHCIOPTHOM cHUCTeMe, CBapOyYHas JIMHUS aBTO3aBOJa, ABTOMATU3UPOBAHHOE



YIPABJIIEHUE OTOIUIEHUEM JOMa, ABTOHOMHAs CHCTEMa YNPABIICHUS TPAHCIIOPTHBIM
CPEICTBOM U JPYTHE CUCTEMBI).

HNupopmanmoHHbIe TEXHOJIOTUU

JJIeKTPOHHbIE TAOJINIBI

[TonsiTue 06 >MEeKTPOHHBIX TabiUIax. TUIBI TaHHBIX B STYCHKaX AIEKTPOHHOM
Tabnuibl. PenaktupoBanve u gopmatupoBanue Tadnui. BcrpoeHHble (yHKUMU
JUISL TIOMCKAa MaKCUMyMa, MHUHUMYMa, CYMMbl U CPEAHEro apupMeTUYECKOro.
CopTupoBKa [aHHBIX B BBIJEICHHOM JuanasoHe. lloctpoenue nuarpamm
(rucrorpamma, KpyroBas JuarpamMma, ToudedyHas audarpamma). BwiOop TtHna
JUarpaMMal.

[IpeoOpazoBanue Gopmyn npu konupoBaHuud. OTHOCUTENTbHASA, a0COMIOTHAS
U CMelIaHHas aJpecanusl.

VYcaoBHBIE BBIYMCIEHUS B 3JEKTPOHHBIX Tabinuax. CymMupoBaHUE U
NOJACYET 3HAYEHHUH, OTBEYAIOUMX 33JaHHOMY YycioBHIO0. OOpaboTka OO0NbIIMX
HaO0OpOB AaHHBIX. YUCIIEHHOE MOACIMPOBAHUE B AJIEKTPOHHBIX TaOIMIIaX.

NudopmannoHHble TEXHOJIOTMHA B COBPEMEHHOM 00111eCTBe

Ponbs nHPOpMaMOHHBIX TEXHOJOTHI B Pa3BUTHH SKOHOMHUKU MUpPa, CTPAHBI,
perroHa. OTKpbITbIE 00Pa30BATENbHBIE PECYPCHI.

[Ipodeccun, cBsizannbie ¢ UHPOPMATUKON U UHYOPMAITMOHHBIMU TEXHOJIOTUSIMU:
BeO-IM3aliHep, MPOTPAMMHUCT, pPa3pabOTYMK  MOOWIIBHBIX  MPUIIOKEHUMH,
TECTUPOBIIMK, APXUTEKTOP MPOTPAMMHOIO OOECIEeUEHHUs, CHEUUATUCT MO
aHaJIN3y JaHHbBIX, CHCTEMHbBIN aJIMUHUCTPATOP.



INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
NHP®OPMATHUKE HA YPOBHE OCHOBHOI'O OBLIET'O
OBPA3OBAHUA

N3ydenne wuHpOpMaTUKM HAa YpOBHE OCHOBHOIO OOIIEro 0O0pa3oBaHMs
HAIpaBJIeHO Ha JOCTUKEHUE OOYYalOUMMHUCS JIMYHOCTHBIX, METANPEIMETHBIX U
IPEIMETHBIX Pe3yJbTaTOB OCBOCHHSI COJIEPIKaHMS YUeOHOTO MpeMeTa.

JINUHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yJbTaThl HMMEIOT HANpaBICHHOCTh Ha pEIIeHHE 3ajaad
BOCIIUTAHUSA, PA3BUTUS W COLMAIM3AlUKU OOYYaIOIIMXCA CPEICTBAMU Y4eOHOTO
npeaMeTa.

B pesynpraTte u3zydeHuss MH(OPMATHKM HA YpPOBHE OCHOBHOI'O OOIIETO
oOpazoBanusi y oOyuyatouierocs OyayT chOpMHUpPOBAHBI CIEAYIONINE JIMYHOCTHBIC
pe3yabTaThl B YACTH:

1) mnaTpHOTHYECKOr0 BOCIIMTAHUS

[IEHHOCTHOE OTHOIIEHUE K OTEUECTBEHHOMY KYJbTYPHOMY, HCTOPUUECKOMY U
HAy4YHOMY HACJIEJIMI0, MOHUMaHWEe 3HA4YCeHUS MH(POPMATUKH KaK HAYKH B >KH3HU
COBPEMEHHOr0 OOIeCTBa, BJIAJICHUE JOCTOBEPHON HMHQOpMalMeid O MepeaoBbIX
MHUPOBBIX W OTEYECTBEHHBIX JIOCTHKCHHSX B o00sacthi HWHPOPMATUKH U
MH(QOPMAIIMOHHBIX TEXHOJIOTUH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSAX O
nudpoBoil TpaHchopmauu COBpEMEHHOT0 OOIIECTBA;

2) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS

OpHUEHTAIMs HA MOPaJIbHbIE ICHHOCTH U HOPMBI B CUTYyaIlUsIX HPABCTBEHHOIO
BbIOOpA, TOTOBHOCTh OLIEHUBATH CBOE MOBEJEHUE U MOCTYNKHU, a TAKKE MOBEICHUE
U TIOCTYIIKHM APYTHUX JIOJEH C MO3ULIMHA HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HAaHMSI TOCJEACTBUM IOCTYNKOB, AaKTUBHOE HEMPUATHE ACOUHMAIbHBIX
MOCTYNIKOB, B TOM uunciie B UHTepHeTe;

3) rpa:kAaHCKOr0 BOCIIUTAHUSA:

IPEACTABICHUE O COLUMAIbHBIX HOpPMax M TMpaBUjaX MEXKINYHOCTHBIX
OTHOIIIEHWH B KOJUIGKTUBE, B TOM 4YHCJIE€ B COIMAJbHBIX COOOIIECTBAX,
coOmroileHre npaBui O€30MaCHOCTH, B TOM YHCIE HABBIKOB 0€30MacHOro
NOBEJACHUS B HHTEPHET-Cpe/ie, TOTOBHOCTh K Pa3HOOOpPA3HOW COBMECTHOM
JESATEILHOCTH TPHU BBHIMIOJIHEHUHU Y4YEOHBIX, IMO3HABATENBHBIX 3a7a4, CO3JaHUU
y4eOHBIX TPOEKTOB, CTPEMJICHHE K B3aMMOMNOHUMAHHWIO M B3aWMOIIOMOIIU B
npolecce 3TOM y4eOHOMU J1eATeIbHOCTH, TOTOBHOCTh OILIEHMBATh CBOE MOBEICHHUE U
MOCTYIIKM CBOUX TOBApHIIECH C TO3MIIMHM HPABCTBEHHBIX M IPABOBBIX HOPM C
YYETOM OCO3HAHHUS ITOCIEICTBUIN ITOCTYIIKOB;

4) HeHHOCTel HAYYHOI'0 O3HAHMS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUYECKUX TpeACTaBieHui 00 mHpopManuu,
UH(}OpPMAITMOHHBIX npoleccax u UH(OPMAITMOHHBIX TEXHOJIOTUSIX,



COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKH M OOILIECTBEHHOU
IPAKTUKH U COCTABJISIIOIIMX 0A30BYI0 OCHOBY JJIsI IOHMMAaHHUSI CYIIHOCTH HAy4YHOH
KapTUHBI MUPA;

UHTEpeC K OOYYEHHMIO M TO3HAHWIO, JIH00O03HATENIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €aMO0Opa30BaHMIO, OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH U
YpOBHsI 00y4€HHUs B laJbHENIIEM;

OBJIAJICHUE OCHOBHBIMM HAaBBIKAMHM HCCIIEIOBATEIbCKON JI€SITEIbHOCTH,
YCTAaHOBKA Ha OCMBICJICHUE OIbITA, HAONIOJEHUH, MOCTYNKOB M CTPEMIIEHUE
COBEPILIEHCTBOBATh IyTH JOCTH)KEHHMSI WHJIMBHIYaJIbHOTO MW KOJUIEKTHBHOIO
OJiaromnosyyus;

c(hOpMHPOBAHHOCTh HH(POPMALIMOHHON KYJIBTYpbl, B TOM YHCII€ HaBBIKOB
CaMOCTOATENbHON Pa0OThI ¢ y4eOHBIMU TEKCTaMHU, CIPABOYHOW JIMUTEPATypOH,
pa3HoOOpa3HBIMU CpeNCTBaMU MH(GOPMAIIMOHHBIX TEXHOJOTHM, a TakKe YMEHUs
CaMOCTOATENILHO ONPEIEATh eI CBOEro 00y4eHus, CTaBUTh U (POpMyYJIMPOBAThH
Juist ce0si HOBBbIE 3aJjauM B yu€0e M IMO3HABATENIbHOM NESITEeNbHOCTH, Pa3BUBAaTh
MOTHBBI U HHTEPECHI CBOEH IT03HABATEIILHOM JEATENBHOCTH;

S) popmupoBaHus KyJbTYPbI 310POBbS:

OCO3HaHUE IIEHHOCTU JKU3HHM, OTBETCTBEHHOE OTHOUIEHHWE K CBOEMY
3I0POBBIO, YCTAaHOBKAa Ha 3JI0POBBIM 00pa3 >KU3HU, B TOM YHCIE U 3a CUET
OCBOGHHUSI U COONMoJIeHUsl TpeOoBaHUI O€30MacHOil JKCIUTyaTallil CpeaCTB
MH(QOPMAIIMOHHBIX 1 KOMMYHUKAITMOHHBIX TE€XHOJIOTUIA;

6) TPy10BOI0 BOCIUTAHMS:

MHTEpEC K MpaKTUYECKOMY H3y4deHHIo mpodeccuit u Tpyga B chepax
npo¢ecCHOHATLHON NEeATENbHOCTH, CBSI3aHHBIX c nH(POPMATUKOH,
OPOrpaMMHUPOBAHMEM W HH(POPMALMOHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMHM Ha
JOCTHXKEHUSIX HAyKU MH(DOPMATUKU U HAYYHO-TEXHUYECKOTO MPOrpecca;

OCO3HaHHBIM BBIOOP U  TOCTPOCHHUE HWHIWBUIYAIbHOW  TPACKTOPHUH
o0pa30BaHMsI M JKU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX M OOILECTBEHHBIX
MHTEPECOB U NMOTPEOHOCTEN;

7) 3K0JI0THYeCKOr0 BOCIIUTAHUS:

OCO3HaHHWE TI00aTBLHOTO XapaKTepa IKOJIOTHYECKUX MpoOJieM U MyTed ux
pelieHrs, B TOM 4YHCIE€ C YYETOM BO3MOXKHOCTEH HWH(GOPMAIMOHHBIX H
KOMMYHHUKAIITMOHHBIX TEXHOJIOTUH;

8) amantanum o0yuyaronerocss K N3MEHAIOIUMCH YCJIOBHSAM COIHMATBHOM
U NPUPOJIHOHU CPebI:

OCBOCHHME OOYYaIOIIMMHUCA COLMAIBHOIO OIbITa, OCHOBHBIX COIMAJIBbHBIX
poJiel, COOTBETCTBYIOIIMX BEAYLIEH NEATebHOCTH BO3pAacTa, HOPM M MPaBHII
0OIIIECTBEHHOTO MOBE/IEHUs, (POPM COLIMATIBHOM KU3HU B TPYMNax U cOOOIIECTBAX,
B TOM YHCJIE CYIIECTBYIOIINUX B BUPTYAJIbHOM IIPOCTPAHCTBE.



METANPEAMETHBIE PE3YJIBTATBI

MetanpenmeTHble pe3ysibTaTbl OCBOCHMSI MPOTpaMMbl MO HH(MOpMaTUKE
OTpaXalOT  OBJAJCHUE  YHUBEPCAIbHBIMU  YYE€OHBIMH  JEHCTBUAMH  —
IIO3HABaTEJIbHBIMA, KOMMYHUKATUBHBIMHU, PETYJIATUBHBIMHU.

Ilo3naBaTe/ibHbIe YHHBEpPCAJIbHbIE yUeOHbIE JeiiCTBUS

ba3zoBble 1ornueckue aeiicTBu:

yMEHUE ONpEeNeNsATh TMOHSATHS, CO37aBaTh OO0OOIIEHUS, YCTaHABIMBATH
aHaJoTHM, KJIacCU(UUUPOBATH, CAMOCTOSITEILHO BBIOMpPATh OCHOBAaHUS U
KpUTEpUH IS KJIacCU(UKAIlMU, YCTAaHABJIMBATh MPUYUHHO-CJIEJCTBEHHBIC CBSI3H,
CTPOUTH JIOTHYECKUE PACCYXKACHHS, JeJaTh YMO3AKIIOYEHHS (MHIYyKTHUBHBIEC,
JEYKTUBHBIE U TI0 AaHAJIOTUH ) U BBIBOJIBI;

yMEHHUE CO3/1aBaTh, MPUMEHSATH W MPEeoOpa3oBbIBATH 3HAKKM W CUMBOJIBI,
MOJIEJIM M CXEMBI JIJIsl pelIeHUsl YUYEOHBIX U MTO3HABATEIbHbBIX 3a/1a4;

CaMOCTOATENILHO BBIOMpATh CIOCOO perieHus: yueOHoOU 3aiayn (CpaBHUBATH
HECKOJIbKO BapHaHTOB pEIICHHs, BBHIOMpPATh HanOoJiee TOIXOIANUN C y4ETOM
CaMOCTOSITETIHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarejbckne AeicTBUS:

dbopMynHpoBaTh BOMPOCH], (UKCUPYIOUIUE pPa3pblB MEXIY peaJbHBIM H
KEJIATeIIbHBIM COCTOSTHIEM CHTYaIlMU, 00bEKTa, U CAMOCTOSITEIPHO YCTAaHABINBATD
HMCKOMOE U JIAaHHOE;

OLICHUBATh Ha MPUMEHUMOCTH M JOCTOBEPHOCTh HHPOPMALIMIO, TTOTYYCHHYIO
B XOJI€ CCJIEIOBAHUS,

MIPOTHO3UPOBATh BO3MOXKHOE JaJbHEWIIIee Pa3BUTHE MPOIECCOB, COOBITUN U
WX TIOCJIC/ICTBUS B AHAJIOTUYHBIX WJIM CXOAHBIX CUTyallUsIX, a TaKKe BBIJIBUTAThH
MPEANOJIOKEHUS 00 UX Pa3BUTUU B HOBBIX YCJIOBHSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

BBISIBJISITh  AepUIUT WHGOpPMAILUM, [TaHHBIX, HEOOXOAUMBIX MJi PEHICHUS
IOCTABJICHHOM 3a/1a4H;

IPUMEHSTh PAa3jIUYHbIE METOMbI, HHCTPYMEHTHI M 3alpOChl MPU IMOUCKE H
orObope MH(pOpPMAIUM WM JaHHBIX W3 HMCTOYHUKOB C Y4ETOM TMIPEIJIOKEHHOMN
y4eOHOM 3a/1auu U 3aJIaHHBIX KPUTEPHUEB,;

BBIOMpaTh, aHAJIM3UPOBATh, CHUCTEMATHU3UPOBATh U HHTEPIPETUPOBATH
uH(dOpMaIUIO Pa3IMYHBIX BUIOB U (POpPM MIpe/icTaBlICHNUS,

CaMOCTOATENILHO  BBIOMpATh  ONTUMAIbHYIO  (GOpMYy  TPEACTABICHHUS
uH(DOpPMAIIMU W WLIIOCTPUPOBATH pEIIaeMble 3a7a4d HECIOKHBIMH CXEMaMH,
JTUarpaMMaMu, UHOM TpaduKoil 1 UX KOMOMHAIUSIMU;

OIICHUBATh HAAEKHOCTh HMH(POPMALIUU TIO KPUTEPHUSIM, MPEIIIOKEHHBIM
YYHUTENIEM UITH COPMYITHPOBAHHBIM CAMOCTOSATEIHHO;



3¢ ()EKTUBHO 3aMIOMUHATH U CUCTEMATU3UPOBATH HH(POPMAITHIO.

KoMMyHHKaTHBHBIE YHHBEpPCAJIbHbIC Y4eOHbIe 1eHCTBUA

Oo0wmenue:

COIMOCTAaBIIATh CBOM CYXJACHHS C CYKICHUSMH JIPYTUX YYACTHUKOB JIMAJIOra,
OOHapyXUBaTh pPa3IMYMe U CXOACTBO MO3ULIUIA;

nyOJIMYHO MPEICTaBIATh PE3yJIbTaThl BHIMOJIHEHHOTO ONBITA (IKCIIEPUMEHTA,
UCCIIEIOBAHUS, POEKTA);

CaMOCTOATENIbHO BBIOMpaTh (opMaT BBICTYIUIGHHS C YYETOM 3ajad
IPE3EHTALMU U OCOOEHHOCTEH ayJIMTOPUU U B COOTBETCTBUM C HUM COCTaBIISITh
YCTHBIE U TUCbMEHHBIE TEKCTHI C UCIIOJIb30BAHUEM WIUTIOCTPATUBHBIX MAaTEPUATIOB.

CoBMecTHAasl 1eATEJbHOCTD (COTPY/IHUYECTBO):

IIOHMMAaTh U HCIIOJIb30BATh IIPEUMYINECTBA KOMAHIHON M WHIMBUAYAIbHOU
paboOThl MpH pEUIeHUMH KOHKPETHOW MpoOJieMbl, B TOM 4YHCIE IpPU CO3JaHUU
UH(GOPMAIIMOHHOTO IPOAYKTA;

OPUHUMATh 1I€JIb COBMECTHOW MH(OPMALIMOHHOW NEITEIbHOCTU IO cOopy,
oOpaboTke, mnepenaye, ¢opmanu3anuu WHPOPMALUMU, KOJJIEKTUBHO CTPOUTH
JeHCcTBUS MO €€ JOCTUKEHMIO: paclpeeiiTh poJid, JOroBapuBaThCs, 00CYXKAaTh
IPOLIECC U PE3YJIbTaT COBMECTHOM paboThI;

BBINIOJIHATh CBOIO 4YacTh paboThl ¢ MH(OpManued win HHPOPMALMOHHBIM
IPOJYKTOM, JOCTUTrasi KaueCTBEHHOrO pe3yJibTaTa MO CBOEMY HAaINpaBICHUIO U
KOOPJMHUPYS CBOM JEUCTBUS C IPYTUMH WIEHAMH KOMAH/IbI;

OLICHHMBATh Kaue€CTBO CBOETO BKJIa/a B OOLIMI1 HHPOPMAIIMOHHBIN MPOIYKT IO
KPUTEPUSIM, CaMOCTOSATEIBLHO c(hopMyITUpPOBaHHBIM y4aCTHUKaMU
B3aUMOJICHCTBUS;

CPaBHUBATh PE3YyJbTaThl C MCXOJHOM 3aJadeil M BKJIAJ KaXIO0ro 4YieHa
KOMaHJbl B JOCTH)KEHHE pE3YyJIbTaTOB, pa3leisaTh c(epy OTBETCTBEHHOCTH U
IIPOSBJIATH TOTOBHOCTB K MPEJOCTABICHUIO OTYETA IIEPE IPYIIION.

PeryasiTuBHbIE YHHBepCcaJbHbIE YUeOHbIE TeHCTBUS

Camoopranusanus:

BBISIBJISITh B JKU3HEHHBIX M YYEOHBIX CHUTyalMsX TpoOIeMbl, TpeOyrolme
peIeHus;

OpPHUCHTHPOBAThCS B PA3JIMYHBIX TOAXO0JAaX K TIPHHITHIO PEIICHHMA
(MHIUBUAYAJIbHOE MPUHATHE PEUICHUH, IPUHATHE PEIICHUI B TPYMIIE);

CaMOCTOATENILHO COCTAaBJISITh QJITOPUTM pelIeHUs 3a7aud (WM €ro 4acTh),
BEIOWPATH CIIOCOO perieHusl y4eOHOU 3aaun ¢ yYETOM MUMEIONIUXCS PECypCcoB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBAaTh MpeljaraemMble BapUAHTHI
pelLICHUN;



COCTaBJIATh IUIAH JAEUCTBUN (IUIaH peau3allid HAaMEYEHHOro ajaropuTMa
pelieHusi), KOpPPEeKTUPOBaTh NPEAJIOKEHHBIA alTOPUTM C YUYETOM TMOJyUYEHUS
HOBBIX 3HAHHUI 00 N3y4aeMOM OOBEKTE;

Jenatb BBIOOP B YCIOBUAX MPOTUBOPEUYMBOM uHPOpManuu u OpaTh
OTBETCTBEHHOCTbH 3a PEILICHHUE.

CaMokOHTpPOJIb (peduiekcus):

BJIQJIETh CIIOCO0AMU CAMOKOHTPOJISI, CAMOMOTHBAIUU U pedIICKCUH;

JaBaTh OLIEHKY CUTYallUH U MpeaaraTh IiaH €€ U3MEHEHHUS;

YUUTBHIBATh KOHTEKCT U MPEABUJIETh TPYAHOCTH, KOTOPHIE MOT'YT BOSHUKHYTh
Npu pelIeHUH Y4uyeOHOM 3ajaud, aJanTUpPOBaTh peElIeHHEe K MEHSIOMMUMCS
00CTOSATEIHCTBAM;

OOBSACHATh  NPUYUHBI  JOCTWIKEHUS  (HEJAOCTHXKEHHUS)  pe3yJbTaToOB
UH()OPMAITMOHHON ESITEIEHOCTH, JaBaTh OIIEHKY MPUOOPETEHHOMY OMBITY, YMETh
HaXOJUTh MO3UTUBHOE B IPOU3ONIECAIICH CUTYyaIlUu;

BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTb HAa OCHOBE HOBBIX OOCTOSITENIBbCTB,
U3MEHHBIINXCS CUTYaIlUi, YCTAHOBJIEHHBIX OMMOOK, BOSHUKIIINX TPYIHOCTEH;

OIIEHUBAaTh COOTBETCTBUE PE3yJibTaTa I[N U YCIOBUSIM.

IMOIMOHAJIBLHBIN HHTEJJIEKT:

CTaBUTbH ce0s1 HA MECTO JPYroro 4eioBeKa, MOHMMAaTh MOTHUBBI U HAMEPEHUS
IPYyTroro.

IIpunsiTHe cedst M APyrux:

0CO3HaBaTh HEBO3MOXXHOCTh KOHTPOJHPOBATh BCE BOKPYT JaXKe B YCIOBHUSIX
OTKPBITOTO AOCTYyNA K JTIOOBIM 00bEMaM HHGOPMAIIHH.

IHPEAMETHBIE PE3YJ/IBTATDBI

K xonmy obOyuenuss B 7 kJjacce y oOyuaromerocs OyayT chOpMHPOBaHBI
CJIETYIOIINE YMEHHUS:

MOSICHSITh Ha puMepax CMBICTT TTOHSATHI «HpOPMAITHY,
«uH()OpPMALIMOHHBIA  Tpoleccy, «oOpaboTrka  uHbOpPMALUKUY,  «XPAHEHUE
uHdopmaIumy, «epenaya nHHOPMAIUI;

KOAUPOBAaTh M JICKOJAUPOBATH COOOIIEHUS 110 3aJlaHHBIM IIpaBUJIaM,
JEMOHCTPHUPOBATh TOHMMaHUE OCHOBHBIX MPUHITUIIOB KOAMPOBAHMS WH(POpMAIUN
pa3IMYHON NPUPOJIbI (TEKCTOBOM, TpadUuecKoi, ayiuo);

CpPaBHUBATHh JUIMHBI COOOIEHUN, 3aMMCAHHBIX B PA3JIMYHBIX al(aBUTaX,
OTIepUPOBATh EAVMHUIIAMHU H3MEpeHUs WH(OpPMAIMOHHOTO 00BEMA M CKOPOCTH
nepeaaun JaHHBIX;

OLICHUBAaTh W CPaBHUBATH Pa3MEpPbl TEKCTOBBIX, I'PaPUUYECKUX, 3BYKOBBIX
daiinoB u Buaeodailsios;



OPUBOJUTH MPHUMEPHl COBPEMEHHBIX YCTPOWCTB XpaHEHHS U Tepefadu
uH(OpMaIlii, CPABHUBATh UX KOJMUYECTBEHHBIE XapaKTEPUCTHKY;

BBIJICTISITh OCHOBHBIE ATambl B UCTOPHHM M MOHMMATh TEHICHIIUM Pa3BUTHUS
KOMIIBIOTEPOB U IPOIPaMMHOr0 00€CTIeUeHUS;

[OJTy4aTh U UCIOJIb30BaTh MH(OPMALIMIO O XapaKTEPUCTUKAX [IEPCOHAIBHOTO
KOMIIBIOTEpPA U €ro OCHOBHBIX JJIeMEHTaxX (IIPOIECCop, OMEepaTWBHAs IaMSATh,
JONTOBPEMEHHAs MaMATh, yCTPOWCTBA BBOAA-BBIBOA);

COOTHOCUTbH XapaKTEPUCTUKH KOMIbIOTEpa C 3aJayaMy, PEeIIaeMbIMU C €ro
OMOILBIO;

OPHUEHTHPOBATHCS B HMEPAPXUUYECKOW CTPyKType (aillioBOil CHCTEMBI
(3anuceiBaTh ToJIHOe uMA (aitna (katamora), myTh K Qaiiny (karajory) Io
UMEIOIIEMYCsl ONHMCaHuI0 (alIoBOM CTPYKTYphl HEKOTOPOTO MH(POPMAIMOHHOIO
HOCHUTEIA);

pabotath C (QaiioBOM CHUCTEMOM MEPCOHAIBLHOIO KOMIBIOTEpAa C
UCIIOJIb30BaHUEM Tpaduueckoro nHTepdeiica, a MUMEHHO: CO3/1aBaTh, KOIUPOBATh,
nepeMeniaTb, NepeuMEHOBBIBATh, YAAIATh U ApXUBHPOBATh (Dallibl U KaTaJIOTH,
MCIIOJIb30BaTh AHTUBUPYCHYIO MIPOTPaMMYy;;

IPEJCTaBIATh PE3yIbTaThl CBOCH NIEATEIBHOCTH B BUE CTPYKTYpPHUPOBAHHBIX
WJUTIOCTPUPOBAHHBIX IOKYMEHTOB, MyJIbTUMEIUUHBIX TPE3CHTALINN;

uckath uHQopmaiuio B lHTepHeTe (B TOM uucie, MO KIIYEBbIM CJI0BaM, IO
U300paKEHNI0), KPUTUYECKH OTHOCUTHCS K HAaWJIEHHON MH(pOpMallMH, OCO3HaBas
OMacHOCTh ISl JIMYHOCTH MW OOLIECTBAa PacHpOCTpaHEHUsi BPEAOHOCHOM
uH(pOpMaIK, B TOM YUCJIE SKCTPEMHUCTCKOTO U TEPPOPUCTHUECKOTO XapaKTepa;

MOHUMATh CTPYKTYPY aJIPECOB BEO-PECYpPCOB;

HCIIOJIb30BaTh COBPEMEHHBIE CEPBUCH HHTEPHET-KOMMYHUKALINN;

coOmo1aTh TpeboBaHMs O€30MacHOM SKCIUTyaTallid TEXHUYECKUX CPE/ICTB
MH(POPMALIMOHHBIX M KOMMYHMKAIIMOHHBIX TEXHOJOTHH, COONI0AaTh CETEBOM
ATHKET, 0a30Bble HOPMBI HMH(OPMALMOHHOW STHUKM W TpaBa mpu padore ¢
OPUWIOKEHUSIMU Ha JIOOBIX ycTpoiicTBax U B MHTepHeTe, BbIOMpaTh O€30IMacHbIe
CTpaTeruy MOBEACHUS B CETH;

OPUMEHATh METOAbl NPO(UIAKTUKA HEraTUBHOI'O BIMSHUS  CPEICTB
UHOOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX  TEXHOJOTMH Ha  3/10pOBbE
M0JI30BATENSL.

K koniy oOyuenuss B 8 kuacce y oOywatouierocs OyayT cpOpMUPOBaHBI
CJICAYIOLINE YMECHUS:

HOSICHATh ~HAa  NpUMEpax  pa3iuuds  MEXAYy  [O3ULIHUOHHBIMU U
HEMO3UIIMOHHBIMH CUCTEMaMH CUUCIICHUS;



3alMChbIBaTh W CpaBHHUBATh ILeibie uyucia or 0 mo 1024 B pas3idyHbIX
MO3UIIMOHHBIX CHUCTeMaxX cyucieHus (¢ ocHoBaHusiMU 2, 8, 16), BBINOJHSTH
apudMeTHIECKHE ONepalui HajJ HUMU;

pacKpbIBaThb CMBICH MOHSTUN «BBICKA3bIBAHUEY, «JIOTUYECKas ONepanus»,
«JIOTUYECKOE BBIPAKECHHEY,;

3alMChIBATh JIOTHYECKUE BBIPAKEHUS C WCMHOJb30BAaHUEM AU3BIOHKIINH,
KOHBIOHKIIUU W OTPHUIAHUS, OINpPEAEisaTh UCTUHHOCTh JOTUYECKUX BBIPAKCHUH,
€CJIM M3BECTHBI 3HAYEHHUS! UCTUHHOCTU BXOJSIIUX B HErO MEPEMEHHBIX, CTPOUTH
TaOJIHIIBl UICTUHHOCTH JIJISl JIOTUYECKUX BBIPAKCHUI;

pPacKpbIBaTh CMBICH TMOHSTHI «UCIIOJHUTEINbY, «AJITOPUTMY, «IIpOrpaMMmay,
MOHUMAs Pa3HUILY MEXKY YHOTPEOIIEHHUEM 3TUX TEPMUHOB B OOBIJIEHHOM peud U B
uH(dopmMaTHKe;

OMHCHIBATh AJITOPUTM PEIICHUS 3aJa4d Pa3JIUYHBIMUA CIIOCO0aMU, B TOM
YHCJIe B BUJIE OJOK-CXEMEI,

COCTaBJIAATh, BHIIIOJHATh BPYUYHYIO U HA KOMIIBIOTEPE HECIOKHBIE AIITOPUTMBI
C HCIIOJb30BAaHUEM BETBICHUN M IUMKIOB [Ji1 YIPABICHUS HCHOIHUTEISIMU,
TakuMH Kak PoOot, Uepenaika, YepTéxHUK;

UCIIOJB30BaTh KOHCTAHTHI U TEPEMEHHBIE Pa3IUYHBIX TUIOB (YHUCIIOBBIX,
JIOTUYECKUX, CUMBOJIBHBIX), @ TAKXKE COAEp KaIIUEe UX BBIPAXKEHHUS, UCIIOIb30BaATh
ornepaTop MpUCBaBaHUS;

UCIIOJIB30BaTh MPHU pa3padOTKe MporpamMm JOTMYECKHE 3HAYEHUs, ONEepaLu
U BBIPAXEHUS C HUMU;

aHaJIM3UPOBATh MPEJIOKEHHBIE AJITOPUTMBI, B TOM YUCJIE OMPEAENATh, KaKue
pe3yJIbTaThl BO3MOKHBI IPH 33JJAHHOM MHOXECTBE UCXO/IHBIX 3HAUCHHI;

co3llaBaTh U  OTJXWBaTh MPOrpaMMbl Ha  OJHOM W3  SI3BIKOB
nporpammupoBanus  (Python, C++, [Ilackanp, Java, C#, IIkoibHBIHA
AnropuTMudecKkuid SI3bIK), pearu3yIolue HECIOXKHbIE aJIrOPUTMbI 00pabOTKH
YUCJIOBBIX JIaHHBIX C HCHOJIb30BAHHEM IIMKJIOB W BETBJICHUM, B TOM YHCIIE
peanu3yromme TpoBepKy JIEIMMOCTH OJHOTO IIEJIOr0 Yucia Ha JAPYroe, IPOBEPKY
HATYpaJbHOTO YKCIa HA IPOCTOTY, BbIACICHUS IU(P U3 HATYPATBHOTO YUCIIA.

K xoniy oOyuenuss B 9 kuacce y oOyuwatouierocs OynyT chOpMUPOBAHBI
CICAYIOIINE YMEHUS:

pa3omBaTh 3aJa4M HA II0J33JI1a4d, COCTABJISATH, BBINOJIHATH BPYYHYIO W Ha
KOMITBIOTEPE HECIIOKHBIC AJITOPUTMBI C HMCIOJb30BAaHUEM BETBIICHHUM, IMKJIOB U
BCIIOMOTATEJIbHBIX QJITOPUTMOB ISl YIPABJICHHUS] WCIOJHUTEISAMHU, TaKHMH Kak
Po6ot, Uepenanika, UepTéxHUK;

COCTaBJISITh M OTJIAXUBATh MPOTPAMMBI, PEATU3YIONTUE TUIOBBIC aTOPUTMBI
00pa0OTKM YMCIIOBBIX TOCJIEIOBATEIHLHOCTEN WM OJHOMEPHBIX YMCJIOBBIX
MacCUBOB (TTOMCK MaKCHMYMOB, MUHUMYMOB, CYMMBI MUJIH KOJTMYECTBA JICMCHTOB



C 3aJaHHBIMH CBOMCTBAMH) Ha OJHOM U3 SI3BIKOB MporpammupoBanusi (Python,
C++, [Tackansb, Java, C#, llIkonbHBIH ANTOPUTMUYECKUN S3BIK);

pacKpbIBaTh CMBIC TIOHATHH «MOJENBY, «MOJCIUPOBAHUEY», OMPEACIISTh
BUJIbI MOJIEJeH, OIEHUBATh AJCKBATHOCTb MOJEIHM MOJEIUPYEMOMY OOBEKTY H
LEJISIM MOJIETTMPOBAHUS;

UCIIOJB30BaTh rpadbl U JIEPEBbS JJIi MOJEIUPOBAHUSI CUCTEM CETEBOM H
UEepapXUYeCcKOl CTPYKTYpbl, HAXOJUTh KpaTyallliuii myTh B rpade;

BBIOMPATH CIIOCOO MPEACTABICHUS TaHHBIX B COOTBETCTBHH C IMOCTABICHHOM
3amauedl  (TaOnuIel, CXeMmbl, TrpaduKH, JTUArpPaMMbl) C HUCIOJIb30BAHUEM
COOTBETCTBYIOIIUX MPOrPAMMHBIX CPEJICTB 00paOOTKU JaHHBIX;

UCIIOJIb30BaTh  AJIEKTPOHHBbIE TaONMIBI [ 00paOOTKM, aHamu3a W
BHU3yaJM3allMM YHCJIOBBIX JAHHBIX, B TOM YHUCJE C BBIJEICHUEM JHana3zoHa
TaOJHIIBI ¥ YIIOPS0YMBAHUEM (COPTHPOBKOI) €T0 AIIEMEHTOB;

CO3/1aBaTh U MPUMEHATH B DJICKTPOHHBIX TabIMIIaX (GOPMYJIBI JJIsl PACUETOB C
UCIIOJIb30BAHUEM BCTPOEHHBIX apupMeTHYeCKUX (YHKIMA (CyMMUpOBaHUE U
O/ICUET 3HAUYEHUH, OTBEYAIOIINX 33JJTAHHOMY YCJIOBHIO, CpeIHEE apu(hMeTUUYECKOE,
MOMCK  MaKCUMaJIbHOTO M  MHUHHUMAJIBHOTO  3HA4Ye€HHUs),  aOCOJIFOTHOM,
OTHOCUTEIBHOMN, CMEIIaHHOM aJipecalluu;

UCIIOJIB30BaTh JJIEKTPOHHBIE TAOIMIIBI ISl YUCICHHOTO MOJEIMPOBAHUS B
IIPOCTHIX 33/1a4ax U3 Pa3HbIX YUEOHBIX MPEIMETOB;

UCIIOJB30BaTh  COBPEMEHHBIE  MHTEPHET-CEPBUCHI (B TOM  YHCIIE
KOMMYHHUKAIIMOHHBIE ~ CEPBUCHI, OOJaYHBIE XpaHWJIMUIIA JIaHHBIX, OHJIANH-
nporpaMmbl  (TEKCTOBbIE M TpadUuecKue peNaKTOphbl, Cpenbl pa3padoTKH)) B
y4eOHOM M MOBCETHEBHOM JICATEIIBHOCTH;

IPUBOJAUTh TIPUMEPHI HCIIONB30BAHUS TEOMH(DOPMAIMOHHBIX CEPBUCOB,
CEpPBUCOB TOCYAapCTBEHHBIX YCIYT, 00pa30BaTeNIbHBIX CepBUCOB MHTepHeTa B
y4eOHOM ¥ TOBCEHEBHOM JIEATETLHOCTH;

UCIIOJB30BaTh  Pa3iUYHbIE  CPEACTBA  3alllUThl  OT  BPEJOHOCHOIO
IporpaMMHOrO 0OecCTedeHus, 3alllUIlaTh MEPCOHANIBHYI0 HWH(POpMaALUIO OT
HECAHKIIMOHUPOBAHHOTO JOCTYIa U €ro MOCJIEICTBUN (pasrialieHus, MOJIMEHBI,
yTpaThl JaHHBIX) C YYETOM OCHOBHBIX TEXHOJIOTMYECKUX U  COIMAIBHO-
NICUXOJIOTUYECKUX  aClEKTOB  UCHoab30BaHus cetu  MHTepHer  (cereBas
QHOHUMHOCTB, ITU(POBOH Cliel], ayTECHTUYHOCTh CYOBEKTOB U PECYPCOB, ONTACHOCTh
BPEJAOHOCHOTO KOJIa);

pacro3HaBaTh MOMBITKH U MPEAYIPEXKIATh BOBICUCHHUE CEOsI U OKPYIKAIOIIUX
B JIECTPYKTUBHBIE U KpUMHHaIbHbIE ()OPMBI CETEBOM AKTUBHOCTU (B TOM YHUCIIE
K1OepOyJIMHT, (PUILLIUHT).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC

HanmeHoBaHMe pa3/ie/ioB U TeM

Koaun4yecTBo 4acos

DJIeKTpOHHBIe (LM (pPOBbIE)

Ne n/m Koutpoasnbie | IlpakTnyeckue
NPorpamMMmbl Bcero o0pa3oBaTe/bHbIE PeCypPChI
padoTbI padoThI
Pasnea 1. llnppoBasi rpaMoTHOCTH
K _
1.1 OMHI:IOTep YHUBCPCATILHOC 2 https://m.edso0.ru/V2W5C1K7L
YCTPOUCTBO 00paOOTKU JaHHBIX
1.2 [IporpaMMsbl 1 1aHHBIE https://m.edsoo.ru/X4E3C4A9X
1.3 KomMmnbrorepnsle cetu 2 https://m.edsoo.ru/N2V3Z7S5M
Uroro no pazgeny 8
Paspnen 2. Teopernyeckue 0CHOBbI HHPOPMATHKH
u
2.1 HpopMaLILA H HH(OPMALHOHHEIC 2 https://m.edsoo.ru/N1X2Y4I3T
IIPOLIECCHI
2.2 [IpencraBnenue nabopmaru 9 https://m.edsoo.ru/X3M2U6F3D
Uroro no pazgeny 11
Paznen 3. UnopmannoHHbie TEXHOJIOTUH
3.1 TeKCTOBBIE JOKYMEHTHI 6 | https://m.edsoo.ru/BOC8H7H3Z
32 KommproTepnas rpaduka https://m.edsoo.ru/S4S3UTLSF
33 MynpTUMe IUIAHBIE TPE3EHTALNI 3 1 https://m.edsoo.ru/C2L.9D3T7F
Hroro no pazneny 13
PesepBHoE Bpems 2 | https://m.edsoo.ru/U7GOK6K8S
OBLIEE KOJIMYECTBO YACOB I10 34 3 0

[NPOI'PAMME



https://m.edsoo.ru/V2W5C1K7L
https://m.edsoo.ru/X4E3C4A9X
https://m.edsoo.ru/N2V3Z7S5M
https://m.edsoo.ru/N1X2Y4I3T
https://m.edsoo.ru/X3M2U6F3D
https://m.edsoo.ru/B0C8H7H3Z
https://m.edsoo.ru/S4S3U7L5F
https://m.edsoo.ru/C2L9D3T7F
https://m.edsoo.ru/U7G0K6K8S

8 KUIIACC

HaumeHoBaHuUe pa3ieioB U TeM

KoanuyecTBO 4acoB

JJyieKTPpOHHBIE (LU poBbIE)

Ne /i Kontpoabubie  IlpakTuueckue
NMPOrpamMMbl Bcero o0pa3oBaTesibHbIE PeCypChl
padoTsbI padoThbI
Paspnen 1. Teopernyeckue 0CHOBbI HHPOPMATHKH
1.1 Cucrembl cUuCICHUS 6 1 https://m.edsoo.ru/W6F7NOL7U
1.2 DJIeMEHTbl MaTEMaTUYECKOM JIOTUKU 6 | https://m.edsoo.ru/K9A902D8I
Uroro no pazgeny 12
Pa3jnen 2. AnroputMbl 1 IporpaMMHUpoOBaHHe
HcnonnuTenu u anropuTMsl.
2.1 10 1 https://m.edsoo.ru/Q1E1H7L6N
ANTOPUTMUYECKHE KOHCTPYKLIUU
2.2 SI3BIK TpOrpaMMUPOBAHUS https://m.edsoo.ru/P6WST2YSL
2.3 AHanm3 aJirOpuTMOB https://m.edsoo.ru/L8J4Y9DW
Hroro no pasgeny 21
PesepBHoOE Bpems 1 https://m.eds00.ru/Q4W6WSTOS
OBIIEE KOJIMYECTBO YACOB I10 14 3 0

[NPOI'PAMME



https://m.edsoo.ru/W6F7N0L7U
https://m.edsoo.ru/K9A9O2D8I
https://m.edsoo.ru/Q1E1H7L6N
https://m.edsoo.ru/P6W5T2Y8L
https://m.edsoo.ru/L8J4Y9D8W
https://m.edsoo.ru/Q4W6W5T0S

9 KIIACC

HaumeHoBaHue pa3ieioB U TeM

KoanuyecTBO 4acoB

JJyieKTPpOHHBIE (LU poBbIE)

Ne i/t Kontpoanusie | IlpakTuueckue
NMPOrpamMmblI Bcero o0pa3oBaTesibHbIE PeCypChl
padoTsbI padoThbI
Paznea 1. lIlndposasi rpaMoTHOCTH
I'mo6anwHas cetb UHTEpHET U CTpaTeruu
1.1 p . P 3 https://m.edsoo.ru/EOW9PSPIT
0e30MacHOro OBEICHUS B HEll
Pa6ora B nHbopMaimoHHOM
1.2 Qopwan 3 https://m.edsoo.ru/TO9F1POB5J
MIPOCTPAHCTBE
Hroro no pazgeny 6
Pa3nea 2. TeopeTndyeckne 0CHOBbI HH(POPMATHKH
2.1 MoaenvupoBaHie KaK METO/I TO3HAHUS 8 1 https://m.edsoo.ru/Z6U1E1C7Z
Uroro no pazgeny 8
Pa3nen 3. AnroputMbl ¥ IpOrpaMMHUpPOBaHHE
3.1 Pa3paboTka anropuTMoB U porpamMm 1 https://m.eds00.ru/Q10609M7G
32 VYnpasnenue https://m.edsoo.rw/T7T1T504L
Hroro no pazgeny 8
Pa3nea 4. UndopMannoHHbIE TEXHOJIOTHHT
4.1 DNEeKTPOHHBIEC TAOIHUIIBI 10 https://m.eds00.ru/RIG6ISM6A
WNudopmaninoHHble TEXHOJIOTUN B
4.2 Qopwan 1 https://m.edsoo.ru/J3S112W5V
COBPEMEHHOM OOIIECTBE
Hroro no pazneny 11

PesepBHOE Bpems

https://m.edsoo.ru/Y6B2M1A2M



https://m.edsoo.ru/E0W9P8P9T
https://m.edsoo.ru/T9F1P0B5J
https://m.edsoo.ru/Z6U1E1C7Z
https://m.edsoo.ru/Q1O6O9M7G
https://m.edsoo.ru/T7T1T5O4L
https://m.edsoo.ru/R9G6I5M6A
https://m.edsoo.ru/J3S1I2W5V
https://m.edsoo.ru/Y6B2M1A2M

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME
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HNOYPOYHOE IIVTIAHUPOBAHHUE

7 KJIIACC
KosnvecTBO 4acoB
Ne Hara DJIeKTpOHHbIe N poBbIE
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Beero H3yueHusi  o0pa3oBaTe/ibHbIE PeCypChl

padoThI padoTbI

Komnbiorep — yHHUBEpcanbHOE
BBIYHCIIUTENEHOE YCTPOHCTBO,
1 paborTaroree mo nmporpamme. 1 https://m.edsoo.ru/F2G6V3FOH
TexHuka 6€30MacHOCTH U

npaBwiia pabOThl HA KOMIIBIOTEPE

Hcrtopus u coBpeMeHHbIE
2 TEHACHIIUU PA3BUTHS 1 https://m.edsoo.ru/T7K6Z5F3K
KOMIThIOTEPOB

[IporpammuoOe obecrieueHue
3 komnbroTepa. [IpaBoBas oxpana 1 https://m.edsoo.ru/C3T2D1Y4C
MPOrpaMM U JaHHBIX

®daiinel 1 manku. OCHOBHEIE
4 . 1 https://m.edsoo.ru/R8F2P4F2D
onepanuu ¢ pairaMu 1 mankamu

ApxuBanys JaHHBIX.

5 Hcnonb3zoBanue nporpamm- 1 https://m.edsoo.ru/I215J8R 81
apXuBaTOPOB
Ko JOTE e c

6 MIUBIOTEPHBIC BHPYCHL 1 1 https://m.edsoo.ru/VIB7A6WOK
AHTUBUPYCHBIE IPOTrPAMMBbI
K T

7 OMIBIOTCPHLIC CETH. LIOUCK 1 https://m.edsoo.ru/C1H9PSI6E
nHpopmanuu B cetu UHTEpHET
Cepsuc epHEeT-

8 PBHCBI IHTCPHET 1 https://m.eds00.1u/V1Y3J7G1S

koMMmyHukaiui. CereBo



https://m.edsoo.ru/F2G6V3F9H
https://m.edsoo.ru/T7K6Z5F3K
https://m.edsoo.ru/C3T2D1Y4C
https://m.edsoo.ru/R8F2P4F2D
https://m.edsoo.ru/I2I5J8R8I
https://m.edsoo.ru/V9B7A6W0K
https://m.edsoo.ru/C1H9P8I6E
https://m.edsoo.ru/V1Y3J7G1S

stukeT. CTpaTeruu 6€30MacHoOro
noseqeHus B MIHTepHeTe

Wudopmanus u naHHbe

https://m.edsoo.ru/R4C8KI1L6Y

10

NudopmaninoHHble TpOIECCh

https://m.edsoo.ru/M8C1Q1V3B

11

Pa3nooOpaszue sA3bIKOB 1
andasuToB. EcTeCTBeHHBIC 1
(opMaJIbHBIC SI3BIKU

https:/m.edsoo.ru/Y6B4F1D3V

12

JIBon4HBIN angaBuT.
[IpeobpazoBanue 060T0
andasuTa K IBOUYHOMY

https://m.edsoo.ru/S3B1H1J5B

13

HpeILCTaBJICHI/IC JAHHBIX B
KOMITBIOTEpE KaK TEKCTOB B
JTBOMYHOM aJihaBUTE

https://m.edsoo.ru/KOD5SE9X3H

14

Enuannel uamepenus
UHPOPMALIUU B CKOPOCTH
nepeaavyu JaHHbIX

https://m.edsoo.ru/H9O3P7R8G

15

KoaupoBanue TekcTOB.
PaBHOMEpHBIE 1 HEpaBHOMEPHbBIE
KOJIBI

https://m.edso0.ru/C8IJ8C1U0Z

16

JlexonupoBaHue COOOIICHUN.
NudopmannoHHbIi 00BEM
TeKcTa

https://m.edsoo.ru/W5Z317Y5P

17

Hudposoe npeacrasieHne
HCTIPCPBIBHBIX JaHHBIX

https://m.edso00.ru/JSN9F9F8M

18

KonupoBanue nsera. Ouenka
nH(popManoOHHOTO 00BEMA
rpaduUecKuX TaHHBIX JIIS
pPacTpoBOro H300paKEeHUS

https://m.edsoo.ru/T1Z8R2C20Q



https://m.edsoo.ru/R4C8K1L6Y
https://m.edsoo.ru/M8C1Q1V3B
https://m.edsoo.ru/Y6B4F1D3V
https://m.edsoo.ru/S3B1H1J5B
https://m.edsoo.ru/K0D5E9X3H
https://m.edsoo.ru/H9O3P7R8G
https://m.edsoo.ru/C8J8C1U0Z
https://m.edsoo.ru/W5Z3I7Y5P
https://m.edsoo.ru/J5N9F9F8M
https://m.edsoo.ru/T1Z8R2C2Q

19

Konnposanue 3Byka

https://m.edsoo.ru/RSASMSEI3P

PesepsHblii ypok «KoHTponbHas

20 pabora o Teme "lIpencrasienue https://m.edsoo.ru/P7E4B0G20
nHpopmanuu"
TekcToBBIE JOKYMEHTBI, UX BBOJI

21 U PEJAKTUPOBAHHUE B TEKCTOBOM https://m.edsoo.ru/W509H1R8R
rpoiieccope
dopmarupoBaHue TEKCTOBBIX

22 p p https://m.eds00.ru/ROY 1 W3C6I
JIOKYMEHTOB
ITapame cTpa . Cnnc

23 PaMETpBL CTPAHMILBL. LATHCKH https://m.edsoo.ru/H4AORS5K70
H TaOJINIIBI
BcraBka HETEKCTOBBIX 0OBHEKTOB

24 https://m.edsoo.ru/S2S1Z6Q0E
B TEKCTOBBIC JJOKYMEHTBI
HNuTtemnexTyanbHbIe

25 BO3MO>KHOCTH COBPEMEHHBIX https://m.eds00.ru/M5QI9VIGSS
CUCTEM 00pabOTKH TEKCTOB
O0600111eHNE U CUCTEMATU3ALI

26 3HAaHUH 110 TeMe « TeKCTOBbIE https://m.edsoo.ru/E1B511V0I
JIOKYMEHTBI»
I'padbuueckuii pegakrop.

27 pad et p https://m.edsoo.ru/A6A8B4V7E
PactpoBbie pucyHku
Onepaiuu peIakTHPOBAHUS

28 DAt pefiarctip https://m.edsoo.ru/F3ROH3T6Q
rpaduIecKkux 00HEKTOB

29 Bekropnas rpaduxa https://m.edsoo.ru/QOMIHIVOF
O0600111eHNE U CUCTEMATU3ALMI
3HaHUH 110 TeMe «KoMIproTepHas

30 P https://m.edsoo.ru/WOR88Z6NIF

rpaduxa». [IpoBepounas pabora
/ Beepoccwuiickasi mpoBepoUHast



https://m.edsoo.ru/R8A8M8I3P
https://m.edsoo.ru/P7E4B0G2O
https://m.edsoo.ru/W5O9H1R8R
https://m.edsoo.ru/R9Y1W3C6I
https://m.edsoo.ru/H4A0R5K7O
https://m.edsoo.ru/S2S1Z6Q0E
https://m.edsoo.ru/M5Q9V9G5S
https://m.edsoo.ru/E1B5I1V0I
https://m.edsoo.ru/A6A8B4V7E
https://m.edsoo.ru/F3R9H3T6Q
https://m.edsoo.ru/Q0M9H9V0F
https://m.edsoo.ru/W0R8Z6N9F

pabota

31

PesepBHelil ypok. O600ICHHE U
cUcTeMaTH3allus 3HaHUi /
Bcepoccuiickast mpoBepouHas
pabota

https://m.edsoo.ru/F7G7D9A0Q

32

[ToaroroBka MyabpTUMEIUNHBIX
IIPE3EHTALNN

https://m.edso00.ru/N6Q1W3D3X

33

JloGaBneHue Ha ciaig
ayIMOBHU3yaJIbHBIX TAHHBIX,
aHUMAIIUU U TUTIEPCCHIIOK

https://m.edsoo0.ru/G3Q7T0B1Z

34

O000111IeHNE ¥ CUCTEMATH3ALIMS
3HAHUM T10 TeMe
«MynbTUMEIUIHBIC
MIPE3CHTALIAI

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME
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https://m.edsoo.ru/E305A1722Q



https://m.edsoo.ru/F7G7D9A0Q
https://m.edsoo.ru/N6Q1W3D3X
https://m.edsoo.ru/G3Q7T0B1Z
https://m.edsoo.ru/E3O5A1Z2Q

8 KUIIACC

Koan4yecTBo 4acoB

Ne Hara DJIEKTPOHHBIE HU(PPOBBIE
Tema ypoka Kontpoabubie | IIpakTnyeckue
n/n Bcero U3ydeHusi | oOpa3zoBaTesibHbIE peCypChl
padoThbI padoThbI

Hemno3uimonHele ¥ MO3UIIMOHHBIE

1 A H 1 https://m.edsoo.ru/V2UIC7YS5T
CUCTEMBI CUMCIIEHUS
Paszsepuyras dpopma 3anucu

2 puyTas dop | https://m.edso0.r/W5V6MOQOG
qucia
JlBonuHas cuctemMa CUNCIICHHUS.

3 ApudmeTndeckre onepamnuy B 1 https://m.edsoo.ru/FAM3RSF2W
JIBOMYHOM CUCTEME CUUCIICHUS
Bocemepuunas cucrema

4 p 1 https://m.edsoo.ru/H4C409D2C
CUHCIICHUS
IlecTHagmaTepuuHast CHCTEMA

5 AatTep 1 https://m.edsoo.ru/POD2Y9X6T
CUMCIIEHUS
O0001EeHne U CHCTEMATH3 AN

6 3HaHui 1o TeMe «CUCTEMEI 1 https://m.edsoo.ru/I9EOP 1 C6F
CUMCIICHUS

7 Jlornueckue BbICKa3bIBaAHUS 1 https://m.eds00.ru/C5S0G2T2U
Jlornueckue onepamnuu «m»,

8 patl 1 https://m.edso0.ru/COMSLI9L21
CUTIAY, KHE»
OrmnpeneneHne HCTUHHOCTH

9 pedl 1 https://m.eds00.ru/J705S5V2P
COCTaBHOT'O BBICKA3bIBAHUS

10 Ta0uubl UICTUHHOCTH 1 https://m.edso0.ru/Q8N7P9EOD

11 Jlorudueckue 3JI€EMEHTEI 1 https://m.edsoo.ru/V4Z0R6Y9X
KonTponbHasg padora 110 teMe

12 P P 1 1 https://m.edsoo.ru/A5V3I8Y 5P

«DIIEeMEHTHI MATEMATUYECKOMN



https://m.edsoo.ru/V2U1C7Y5T
https://m.edsoo.ru/W5V6M0Q0G
https://m.edsoo.ru/F4M3R5F2W
https://m.edsoo.ru/H4C4O9D2C
https://m.edsoo.ru/P0D2Y9X6T
https://m.edsoo.ru/I9E0P1C6F
https://m.edsoo.ru/C5S0G2T2U
https://m.edsoo.ru/C9M5L9L2I
https://m.edsoo.ru/J7O5S5V2P
https://m.edsoo.ru/Q8N7P9E0D
https://m.edsoo.ru/V4Z0R6Y9X
https://m.edsoo.ru/A5V3I8Y5P

JIOTHUKH»

13

ITonsiTue anropurma.
HcnonauTenu anropuTMoB

https://m.edsoo.ru/A5J4Q7R7TW

14

CsoiicTBa anroputma. Criocoosl
3aIlliCH alNropuT™Ma

https://m.edsoo.ru/J715K3J9E

15

AnropuTMUYecKasi KOHCTPYKITUS
«cienoBanuey. JIMHeMHBIN
aJTOPUTM

https://m.edsoo.ru/X5P5R9H7X

16

AnropuTMHYecKas KOHCTPYKIUS
«BETBJICHHE»: TTOJTHAS U
HeroHask (opMBbI

https://m.edsoo.ru/H9S7K0B9Z

17

AnroputMudeckast KOHCTPYKIHS
«IIOBTOPEHUE

https://m.edsoo.ru/L5SE5Y4K8Q

18

PopMabHOE UCIIOJIHEHHE
anropurma

https://m.edsoo.ru/X1G3VI1F4M

19

Pa3zpaboTka HECTTOKHBIX
AJITOPUTMOB C UCIIOJIb30BaHUEM
LUKJIOB ISl YIIPABJICHUS
(dopMaTbHBIMU HCTIOTHUTEIISIMH

https://m.edsoo.ru/I4B7G50Q1Y

20

Pa3zpaboTka HECTIOKHBIX
AJITOPUTMOB C UCIIOJIb30BaHUEM
LIMKJIOB Y BETBIICHUU ISl
yrpasieHus: GopMaTbHbIMUA
UCTIOTHUTEIISIMU

https://m.edsoo.ru/F7T3U9KOT

21

Brmonnenue aAJIrOPUTMOB

https://m.edsoo.ru/J6L.2D1D0V

22

O00011eHNE U cUCTEMATU3ALL
3Haduii 1o teme «VcronHurenu
U QITOPUTMBL. AJITOPUTMHUYECKUE

https://m.edsoo.ru/V6E4H9E9Y



https://m.edsoo.ru/A5J4Q7R7W
https://m.edsoo.ru/J7I5K3J9E
https://m.edsoo.ru/X5P5R9H7X
https://m.edsoo.ru/H9S7K0B9Z
https://m.edsoo.ru/L5E5Y4K8Q
https://m.edsoo.ru/X1G3V1F4M
https://m.edsoo.ru/I4B7G5Q1Y
https://m.edsoo.ru/F7T3U9K0T
https://m.edsoo.ru/J6L2D1D0V
https://m.edsoo.ru/V6E4H9E9Y

KOHCTPYKIOHHN

23

S13BIK MpOrpaMMUPOBAHHUS.
Cucrema nporpaMMupOBaHuUs

https://m.edsoo.ru/B8C5G2S1B

24

[Tepemennsie. Omnepatop
MpUCBaNBaHU

https://m.edsoo.ru/ W6 W7H9JOU

25

IIporpamMmmupoBaHue TUHEMHBIX
aJrOPUTMOB

https://m.edsoo.ru/Y4E7F9BSA

26

Pa3paboTka nporpamm,
coJiepKalluX OnepaTop
BETBJICHUS

https://m.eds00.ru/D2G9K9C3X

27

Juanorosas oTiianka IporpaMm

https://m.edsoo.ru/F7S6R4Y4F

28

[uxn ¢ ycioBuem

https://m.edsoo0.ru/F800Z9T2G

29
30

[ukn ¢ nepeMeHHoi

O6paboTka CUMBOJIBHBIX JTAHHBIX

—_— | | [

https://m.edsoo.ru/T2D8S517X
https://m.edsoo.ru/N2G0O5B9Z

31

O000I1IeHHE ¥ CUCTEMATH3aIIUS
3HAHUM 110 TeEME «SI3BIK
MIPOTPaMMHUPOBAHUS
[TpoBepounas padota /
Bceepoccniickas mpoBepoyHas
pabota

https://m.edsoo.ru/H7P6D7D5K

32

PeseprHbIil ypok. O60061IeHIE 1
cucTeMaTH3aIns 3HaHUN 1
YMEHHH 10 Kypcy HHPpOPMATHKI
8 xiacca / Beepoccuiickas
poBepoyHas paborta

https://m.edsoo.ru/Z2L.9S6Y4S

33

AHanu3 alropuTMOB.
OrnpeneneHne BO3MOKHBIX
pe3yabTaTOB pabOTHI AJITOpUTMA

https://m.edsoo.ru/A7R5B3Y7M



https://m.edsoo.ru/B8C5G2S1B
https://m.edsoo.ru/W6W7H9J0U
https://m.edsoo.ru/Y4E7F9B8A
https://m.edsoo.ru/D2G9K9C3X
https://m.edsoo.ru/F7S6R4Y4F
https://m.edsoo.ru/F8O0Z9T2G
https://m.edsoo.ru/T2D8S5I7X
https://m.edsoo.ru/N2G0O5B9Z
https://m.edsoo.ru/H7P6D7D5K
https://m.edsoo.ru/Z2L9S6Y4S
https://m.edsoo.ru/A7R5B3Y7M

IIpU 3aJaHHOM MHOKCECTBEC
BXOOHBIX JaHHBIX

Ananus AJITOPUTMOB.
34 Onpez[eneHI/Ie BO3MOXKHBIX
BXOAHBIX TAHHBIX, TPUBOAAIINX K

JAHHOMY pe3yJbTaTy

https://m.edsoo.ru/W6L2E6B2J

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME
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https://m.edsoo.ru/W6L2E6B2J

9 KIIACC

Ne
n/n

Tema ypoka

Koan4yecTBo 4acoB

Bcero

KounTtposbHbie
padoThbI

IIpakTnyeckue
padoTsbI

Jara
HU3yUYeHust

JJIeKTPOHHBbIE HU(PPOBLIE
o0pa3oBaTe/bHbIE pecypcChl

I'moGanpHas cetb UnTepuer. IP-
azpeca y3JoB. boiblre 1aHHbIE

https://m.edsoo.ru/RON9Z9R6D

WNudopmanronHas 6€30MacHOCTb

https://m.edsoo.ru/N9L.4J0S4T

Yyert noustus 06
nH(pOpMaIMOHHOM 6€30TacHOCTH
MIPY CO3/IaHUH KOMIUIEKCHBIX
MH(POPMALMOHHBIX 00BEKTOB B
BU/JIE BEO-CTpaHMUII

https://m.edsoo.ru/V4G8TIR2X

Bunel nesarenbHOCTH B CETH
WNHureprer

https://m.edsoo.ru/Y1MOK2E8J

O061a4HbIE TEXHOJIOTUH.
Hcnons30Banue oHIalH-0hHCa
TS pa3pabOTKH JOKYMEHTOB

https://m.edsoo.ru/Z5C5Z3P6Y

O0006I11IeHNE U CHCTEMATHU3AIHS
3HaHu# 1o TeMam «I obanbHas
ceTb IHTEpHET U cTpaTeruu
0€30MacHOTo OBEICHUS B HEl»,
«Pabora B nHpOpMaAIHOHHOM
IIPOCTPAHCTBE»

https://m.edsoo.ru/S3IN4N2LER

Mopaenu u MoaenMpOBaHuUE.
Knaccudukanuu moneneit

https://m.edso0.ru/X5F4T8Q6K

TaOnmuuable MOAETHN

https://m.edsoo.ru/R2K5C30Q5A

Pa3zpaboTtka ogHOTaOTMYHOMN

https://m.edsoo.ru/FOD7C5G3H



https://m.edsoo.ru/R0N9Z9R6D
https://m.edsoo.ru/N9L4J0S4T
https://m.edsoo.ru/V4G8T9R2X
https://m.edsoo.ru/Y1M0K2E8J
https://m.edsoo.ru/Z5C5Z3P6Y
https://m.edsoo.ru/S3N4N2L8R
https://m.edsoo.ru/X5F4T8Q6K
https://m.edsoo.ru/R2K5C3Q5A
https://m.edsoo.ru/F0D7C5G3H

0a3sl maHHbIX. CocTaBlIEHHE
3a1mpocoB K 0a3e JaHHBIX

I'pad. BecoBas matpuua rpada.
JInMHa ITyTH MEXly BEpPLIIMHAMH

10 rpada. Beraucienue koaudecTra https://m.edsoo.ru/C4S9DIWOU
IIyTEN B HAIIPaBICHHOM
alMKJINYecKoM rpade
epeBo. [lepeGop BapraHTOB C
11 flep pebop Bap https://m.edsoo.ru/N7V2F1J3S
MTOMOIIBIO IepeBa
Marematnueckoe
12 https://m.edsoo.ru/X4Q5U9A2P
MOJICTTUPOBAHNE
DTanbl KOMIIBIOTEPHOTO
13 P https://m.eds00.ru/Y9Z9V3RII
MOJIETTUPOBAHUS
O06001IeHNE U CUCTEMATU3 AL
3HaHui. KontponbHas paboTa no
14 https:/m.edsoo.ru/M20Q4X1T7T
TeMe «MoaenupoBaHue Kak
METO]I TO3HAHUS
Pa3Ounenune 3amaun Ha mMoa3a0a4H.
CocTaBieHue alropuTMoB U
15 MPOrpaMM C UCIIOJIb30BAHUEM https://m.edsoo.ru/V6W4L1J8T
BETBJIICHUI, IUKIIOB U
BCIIOMOTATEJIbHBIX aITOPUTMOB
16 OnHOMEpHbBIE MACCUBBI https://m.edsoo.ru/X1J3U4K0H
Tumossle anropuT™Mbl 00pabOTKH
17 https://m.edsoo.ru/F1A802B21
MacCHBOB
18 CopTupoBKa MaccuBa https://m.edsoo.ru/DSE3K8Q0Z
19 O06paboTka MOTOKA JaHHBIX https://m.edsoo.ru/H7N2Q7E9L
20 O06001IeHNEe U CHCTeMAaTU3aIIUs https://m.edsoo.ru/U703V3P8B



https://m.edsoo.ru/C4S9D9W0U
https://m.edsoo.ru/N7V2F1J3S
https://m.edsoo.ru/X4Q5U9A2P
https://m.edsoo.ru/Y9Z9V3R9I
https://m.edsoo.ru/M2Q4X1T7T
https://m.edsoo.ru/V6W4L1J8T
https://m.edsoo.ru/X1J3U4K0H
https://m.edsoo.ru/F1A8O2B2I
https://m.edsoo.ru/D5E3K8Q0Z
https://m.edsoo.ru/H7N2Q7E9L
https://m.edsoo.ru/U7O3V3P8B

3HaHuid. KontponeHas paboTa no
teme «Pa3paboTka anropuTMoB 1
porpaMmm»

VYupasnenue. Curnan. O6parHas

21 https://m.eds0o0.ru/N6POVIRIS
CBSI3b

22 PoGotusupoBanHbie CUCTEMBI https://m.edsoo.ru/U3LSNSR6R
DneKTpoHHBIC TAOIUIIBL. TUTIBI

23 JIAHHBIX B AYEHKaX 3JIEKTPOHHOU https://m.edso00.ru/O7D601A1S
TaOJIHLIBI

24 Penairiposanue https://m.edsoo.ru/V2X0Z208N
dbopMaTupoBaHue TaOIUIY
Berpoennble pyHkImu s

25 TOHCXA MAKCHMYMA, MIHHMYM3, https://m.edsoo.ru/R4P7U6C3H
CYMMBI ¥ CPETHETO
apu(METHIECKOTO
CoptupoBka 1 puibTpanus

26 NAHHBIX B BBIICIICHHOM https://m.edsoo0.ru/Q5A2VON7P
JUaTa3oHe
ITocTpoeHne nuarpamMm u

27 rpaduKOB B AIEKTPOHHBIX https://m.edsoo.ru/DIG3B1IHIY
TabIHUIax

28 OtHocuTenbHa:, B0COMOTHAT H https://m.eds00.ru/X7V6Q6 V7P
CMEIIIaHHAs ajpecalrus

29 ¥ CHOBHBIC BBIMHCIICHHS B https://m.edsoo.rt/HODSESH70
ANEKTPOHHBIX TAOIUIIAX

30 Obpabora Goreumx Habopos https://m.edsoo.ru/K4U4U2S0B
JTAHHBIX

31 UucneHHoe MOJEIMPOBAHUE B https://m.edsoo.ru/N9F4J7V6l



https://m.edsoo.ru/N6P0V1R1S
https://m.edsoo.ru/U3L5N5R6R
https://m.edsoo.ru/O7D6O1A1S
https://m.edsoo.ru/V2X0Z2O8N
https://m.edsoo.ru/R4P7U6C3H
https://m.edsoo.ru/Q5A2V0N7P
https://m.edsoo.ru/D1G3B1H9Y
https://m.edsoo.ru/X7V6Q6V7P
https://m.edsoo.ru/H0D8E5H7O
https://m.edsoo.ru/K4U4U2S0B
https://m.edsoo.ru/N9F4J7V6I

AJIEKTPOHHBIX TaOJIUIIAX

32

O00011IeHNE U CUCTEMATH3AIHAS
3HaHU# 10 TeMe « DJICKTPOHHBIC
TaOJINULIB

https://m.edsoo.ru/V2Y2D9P5T

33

Ponw nHbOpMATMOHHBIX
TEXHOJIOTMH B Pa3BUTHH
SKOHOMHUKH MHpa, CTPaHsl,
peruoHa

https://m.edsoo.ru/B6P1K61.2S

34

PeseprubIil ypok. O6001eHIE 1
cucrematusanus. Mtorosoe
MTOBTOPCHHE

https://m.edsoo.ru/A9W4R3S0I

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34



https://m.edsoo.ru/V2Y2D9P5T
https://m.edsoo.ru/B6P1K6L2S
https://m.edsoo.ru/A9W4R3S0I




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI

7 KIIACC

Kox
NpoBepsieMoro
pe3yJbTarTa

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI NMPOrpPaMMBbI OCHOBHOT0 00111er0 00pa30oBaHus

1

[To teme «IludpoBasi T paMOTHOCTHY

1.1

[ToscHAT, Ha  mpuUMepax CMbICH  TOHATHH  «HHQOpPMALUL,
«uH(pOPMAIMOHHBIH Mpoleccy, «oopadboTka HHPOPMALUNY, «KXpPaHEHHE

UHpOpMALUNY, «TIepeaya HHPOpMaLuN»

1.2

[TpuBOANTH MPUMEPBI COBPEMEHHBIX YCTPONCTB XpaHEHHs U Mepeadyn

PIH(bOpMaI_II/II/I, CpaBHHUBATh UX KOJIUMYCCTBCHHBIC XapPaKTCPUCTHKU

1.3

[Tomydyats W HCHONB30BaTh MH(POPMAIMIO O XapaKTePUCTHKAaX
IEPCOHATIBHOIO KOMIIBIOTEPA U €r0 OCHOBHBIX 2JIEMEHTaX (IIpoLeccop,
OnepaTuBHAs IAMATh, JOJIOBPEMEHHAs IaMATh, YCTPOMCTBA BBOJA-

BBIBOJIA)

1.4

CoOTHOCUTH XapaKTCPUCTHUKU KOMIIBKOTEPA € 3ala4aMi, pClIaCMbIMU C

€ro NIOMOIIbIO

1.5

OpUEHTHPOBATBCSI B MEPAPXUYECKON CTPYKType (aiaoBONW CHCTEMBI
(3anmucheIBaTh MoJHOE UMs (haiina (kaTanora), myTh K dainy (Karaaory)
M0 WMEIOIIEMYCsl ONUCaHUI0 (AIOBON CTPYKTYyphl HEKOTOPOTO

HH()OPMAITMOHHOTO HOCHUTEIIS)

1.6

PaGorate ¢ (pailioBoil cucTEMOM NEPCOHATBHOTO KOMIIBIOTEpPA C
MCTIOJIb30BaHUEM Tpaduveckoro nHTepdeiica: cozmaBaTh (KOMUPOBATH,
nepeMeIaTh, MeperuMeHOBBIBATh, yIAIATh U apXUBUPOBAThH (ailiibl u

KaTaJoru, UCI0JIb30BaTh AaHTUBUPYCHYIO IIpOrpammy)

1.7

Hckate wHpopManuio B WHTepHEeTe (B TOM 4YHCIIE MO KIIOUEBHIM
CJIOBaM, MO HW300paXCHHI0), KPUTUYECKH OTHOCUTHCS K HailJIeHHOM
uHbOpMallMi, OCO3HABaTh OMNACHOCTb [Isl JIMYHOCTH M 0OIIecTBa
pacnpocTpaHeHus BpEJOHOCHOW HH(OpManuu, B TOM  UHUCIE

OKCTPEMHUCTCKOT'O U TCPPOPUCTUUCCKOT'O XapaKTepa




1.8
1.9

[Torumate CTPYKTYpy aapecoB BeO-pecypcoB

Hcnons30BaTh COBPEMEHHBIE CEPBUCHI HHTEPHET-KOMMYHUKAITUI

1.10

CoOnronate TpeOoBaHMs O€30MaCHOM HKCIUTyaTallMd TEXHUYECKHX
CpeacTB HMH(OPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJIOTHA,
coOJTI0/IaTh CETEBOI ATUKET, Oa30Bble HOPMBI HHPOPMALIMOHHON ITUKU
U TpaBa Npu paboTe C MPUIOKEHUSIMHM Ha JIIOOBIX YCTPOMCTBaX MU B

HHTepHCTC, BLI6I/IpaTI> Oe3omacHbIe CTpAaTeruu 1MOBCACHHUA B CCTU

[TpumensiTb MeToAbl MPO(UIAKTUKY HETaTUBHOTO BIIHMSHUS CPENICTB
MH(GOPMALIMOHHBIX W KOMMYHHUKALIMOHHBIX TEXHOJIOTMH Ha 3/10pOBbE

IIOJIB30BaTECIA

ITo Teme «TeopeTnueckue OCHOBBI UHPOPMATUKI»

2.1

KOL[I/IpOBaTB U JCKOAUPOBATH COO6IIICHI/I$I Mo 3aJIaHHBIM IIpaBUJIaAM,
ACMOHCTPUPOBATL MMOHUMAHHUC OCHOBHBIX IMPUHIMUIIOB KOJIWPOBAHUA

MHGOPMALIUU PAa3TUYHON TPUPOABI (TEKCTOBOMH, rpaduuecKoil, ayimo-)

2.2

CpaBHI/IBaTB JJIMHBI COO6IJ.ICHHI>1, 3allMCAHHBIX B  Pa3JIMYHBIX
aJ'I(I)aBI/ITaX, ONCpHUpoOBaATh CAUHHULIAMU HU3MCPCHUA I/IH(i)OpMaLII/IOHHOFO

00BéMa U CKOPOCTH nepeaavin JaHHbIX

2.3

OneHuBaTh M CpaBHMBATh pa3Mepbl TEKCTOBBIX, TI'paQUUECKHUX,

3BYKOBBIX (DailyioB U BUe0haNIoOB

ITo Teme «MHpOpMAIIMOHHBIE TEXHOJIOTUI»

3.1

[IpencraBiasTe  pe3ynbTarbl  CBOEW  JEATEIBHOCTA B BHJIE
CTPYKTYPUPOBAHHBIX WJUTIOCTPUPOBAHHBIX JIOKYMEHTOB,

MYJIBTUMEIUNHBIX [PE3CHTAUN

8 KUIACC

Kox
MPOBEPSAEMOr0
pe3yJabTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHUS] OCHOBHOI
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOI'O 00111€er0 00pa3oBaHUs

1

[To reme «Teopernueckue 0CHOBBI HH(OPMATUKI»

1.1

IlosicaaTe Ha npumepax pasjauyuda MEKAY MNO3UIWMOHHBIMHU U

HCEIIO3UIIMOHHBIMH CUCTEMaMU CUHHCIICHUA

1.2

3anuchiBaTh U CpaBHMBATH Iienble yucaa oT 0 1o 1024 B paznuyHbIX

MO3MIIMOHHBIX CHCTEMax CcuuciaeHus (¢ ocHoBaHusmMu 2, 8, 16),




1.3

BBIITIOJIHATH apI/I(i)MeTI/I‘IeCKI/Ie orcpanvuv HaaJ HUMHA

PackpeiBath  CMBICH  TMOHSTUH  «BBICKa3bIBAHUE»,  <«JIOTMYECKAS

ornepanusa», «JIOTHICCKOC BbIPAKCHHUCH

1.4

3anuceIBaTh JJOTHYCCKHE BBIPpAKCHUA C UCITIOJIB30BAHUEM ITU3BIOHKIINHU,
KOHBIOHKIIMU HW OTpUIAHHWA, OHNPCACIATb HCTHHHOCTH JIOTUYCCKHX
BBIpa)KCHI/If/’I, €CJIM U3BCCTHBI 3HAYCHUSA UCTHUHHOCTH BXOIAIIMUX B HECTO
INEPEMCHHBIX, CTPOHUTH Ta6J'II/II_[BI HCTHHHOCTH A JIOTHYCCKHUX

BBIPAYKEHUI

ITo Teme «ArOPUTMBI U TPOTPAMMHUPOBAHHEY

2.1

PackpeiBaTh  CMBICH  TOHATHM  «UCHOJHUTENB»,  «AJITOPUTM»,
«rporpamMma, IOHHMMas pPasHUIy MEXAY YHOTpEOJIEHHEM STHX

TEPMUHOB B OOBIZICHHOH peun U B UHPOPMATHKE

2.2

OnuceIBaTh aJTOPUTM pEIIEHUS 3aJauyd pas3IMyHBIMU CIIOCOOaMu, B

TOM 4YHCJIC B BUJC 0JI0K-CXEMEI

23

COCTaBHHTB, BBITIOJIHATE BPYYHYIHO U Ha KOMIIBIOTECPEC HECIIOXKHBIC
AJITOPUTMBI C UCIIOJIB30BAHUCM BETBJICHUN U ITUKIJIOB IJIsI YHOpaBJICHUA

HUCIIOJTHUTCIIIMU

24

HUcnons3o0BaTh KOHCTAaHTHI H NEPEMEHHBIC  PAa3JIMYHBIX  THUIIOB
(‘II/ICJ'IOBBIX, JJOTUYECKHX, CI/IMBOJ'IBHBIX), a TaKXKE COACpKaAIIUC HX

BBIPA)KEHM S, HCIIOJIb30BATh OIIEPaTOp IPUCBANBAHUS

2.5

Hcnonp3oBate mipu pa3pabOTKe MPOTrpaMM JIOTUYECKUE 3HAYCHMUS,

OIrcpanyru U BBIPpAKCHUSA C HUMU

2.6

AHaJ'II/I3I/IpOBaTB MPECAJIOKCHHBIC aJITOPUTMbI, B TOM YHCJIC ONIPCACIIATD,
KakKue pe3yJjibTaTbl BO3MOXHBI IPHU 3aJaHHOM MHOKCCTBC HCXOIHBIX

3HaYEeHU

2.7

9 KIIACCA

CozpmaBaTh M OTJIQXWBAaTh MPOTPaMMbl Ha OJIHOM U3  SI3BIKOB
nporpammupoBanus (Python, C++, Ilackane, Java, C#, IIkombHbII
AnroputMudeckuii  SI3bIK), peanu3ylonue HECIOXKHBIE aJITOPUTMBI
00pabOTKM YHCIOBBIX JAaHHBIX C MCIOJIB30BAaHUEM IUKIOB W
BETBJICHUI, B TOM YHCJE pealu3ylolinue IPOBEPKY IEIUMOCTH OJJHOTO
LIEJI0T0 YHUCJIa Ha APYToe, MPOBEPKY HATypalbHOIO YKCIa Ha IPOCTOTY,

BBIJICJICHUS IIU(P U3 HATYPAITBHOTO YHCIIa




Kon
MpoBepPsieMOro
pe3yJbTarTa

IIpoBepsiemble peaMeTHBIE Pe3yJIbTAaThbl 0CBOCHHS OCHOBHOM
o0pa3oBaTeIbHOM NMPOrPaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHUs

1

ITo Teme «IludpoBas rpaMOTHOCTH

1.1

Hcnonb30BaTh COBpEMEHHBIE HMHTEPHET-CEPBUCHI (B TOM UHUCIE
KOMMYHHKAIIMOHHBIE CEPBUCHI, OOJayHble XpaHWIUIIA JAHHBIX,
OHJIAaWH-TIpOTpaMMbl (TEKCTOBBIE U TpaUuecKHe PeaaKTOphl, CPeIbl

pa3paboTKM) B yueOHOM M MOBCETHEBHOM IEATEIEHOCTH

1.2

[IpuBoguTs  mpUMEpPHl  HMCIOJB30BaHUA  TeOMH(POPMAITMOHHBIX
CEPBHCOB, CEPBHCOB T'OCYJapCTBEHHBIX YCIyr, 00pa30BaTEIbHbIX

cepBucoB MHTepHETa B yUeOHOUH U MOBCEHEBHON JACSITCIEHOCTH

1.3

Hcnonp30BaTh pa3iuyHbIE CPEACTBA 3alllUThl OT BPEJOHOCHOIO
IPOrpaMMHOTI0 00ecTIeYeHus, 3alUIIATh IEPCOHANTBHYI0 HH(POPMALIUIO
OT  HECAaHKIMOHUPOBAHHOIO  JOCTYIa M  €ro  IOCIEACTBHH
(pasrnamieHusi, MOAMEHBI, yTpaThl JaHHBIX) C YYETOM OCHOBHBIX
TEXHOJIOTHYECKMX M COIHUAIbHO-TICUXOJOTUYECKUX  acCMEeKTOB
ucrosib30BaHusl ceTd WHTepHeT (cereBas aHOHMMHOCTh, LU(POBOMH
clell, AayTeHTUYHOCTh CYOBEKTOB U  pEcypcoB,  ONAcHOCTb

BpPEJIOHOCHOT'O K0J1a)

1.4

PacriozHaBaTh MONBITKM M IpeaynpekaaTb BOBJIEUEHUE ce0s U
OKpYXKalOIIMX B JIECTPYKTHBHbIE W KPHUMHUHAJIbHBIE (OPMBI CETEBOM

aKTUBHOCTH (B TOM 4YHCIIe KHOEpOYITHHT, (DUITHHT)

ITo Teme «Teoperndeckne OCHOBBI HH(OPMATHKID

2.1

PaCKpHBaTB CMBICJI MOHATHN «MOICIIbY», «MOICIIUPOBAHUCH,
OMpeaciTb  BUbL MO,[[CJ'IGfI, OICHUBATh AJACKBATHOCTH MOJIACIIN

MOOCIIMPYEMOMY O6’BCKTy " OCJIAIM MO CIIUPOBAHHA

2.2

Hcnonb3oBathk rpadsl U AepeBbst AJi1 MOJACIUPOBAHUS CUCTEM CETEBOM

Y MepapXUUYeCKOr CTPYKTYPhI, HAXOAUTh KpaTUalliuii myTh B rpade

ITo Teme «AJIrOpUTMBI U IPOrPAMMUPOBAHUE

3.1

Paz0uBaTh 3a7aun Ha MOJ3a7auu, COCTABIATD, BHIIOIHITD BPYUHYIO U
Ha KOMIIBIOTEPE HECIIOXKHBIE AJITOPUTMBI C  HCIOJIB30BAHUEM
BETBJICHUM, [IUKIIOB U BCIIOMOTaTEIIbHBIX AJITOPUTMOB ISl YIIPABIICHUS

HUCIIOJTHUTCIIIMHU

3.2

CocTaBnsTh W OTJIAXKHUBATh InporpaMmsl, pPCaIM3YyIOIIUC TUIIOBBIC




aNropuTMbel  00pabOTKM  YMCIOBBIX  IIOCJIEOBATEIbHOCTEH WM
OJTHOMEPHBIX YHCIOBBIX MAaCCHBOB (ITOMCK MaKCHMYMOB, MUHUMYMOB,
CyMMbl WJIH KOJHMYECTBA AJIEMEHTOB C 3aJaHHBIMU CBOMCTBaMM) Ha
OJTHOM W3 sI3BIKOB mporpammupoBanus (Python, C++, Ilackans, Java,

C#, llIxonpHbI ATropuTMUYECKUHN S3bIK)

ITo Teme «HpOpPMALITMOHHBIE TEXHOIOT I

4.1

BreiOupath croco® mpencTaBieHUS JaHHBIX B COOTBETCTBUH C
MOCTaBJICHHOMN 3amaveil (TaOnuIbl, CXeMbl, TpaduKu, AUArpaMMBbl) C
WCTIOJB30BAHUEM  COOTBETCTBYIOIIMX  MPOTPAMMHBIX  CPEJICTB

00pabOTKH JaHHBIX

4.2

Hcnonws30BaTh 37EKTPOHHBIE TAOMWIBI JUIsi OOpaOOTKH, aHaIu3a H
BH3YyaJM3allid YHUCJIOBBIX JAHHBIX, B TOM YHCJICE C BBIICICHUECM
auarna3oHa TaONUIBI W YHOPSAIOYMBAHUEM (COPTUPOBKOW)  €ro

9JICMCHTOB

4.3

Co3maBaTh M NPUMEHATH B DJCKTPOHHBIX TaOMUIAX (HOPMYIBI IS
pacuéToB C MCIMOJIb30BAHHUEM BCTPOCHHBIX apu(pMETHYECKUX (YHKIUN
(cyMMupoBaHME€ U TIOACYET 3HAYEHUM, OTBEYAIOIIMX 3aJaHHOMY
YCIOBHIO, cpelHee apu(MEeTHUecKoe, IOUCK MAaKCHUMalIbHOTO U
MUHHMAJIbHOTO 3HAYEHMsI), AOCOMIOTHOM, OTHOCUTEIBHOM, CMEIIaHHOH

azpecaruu

4.4

Hcnonws3oBaTh OJICKTPOHHBLIC Ta6J'H/II_[I>I JIsA YHUCIICHHOI'O

MOJCIHUPOBAHHUA B ITPOCTHIX 3aJjadax U3 Pa3HBIX y‘I€6HI>IX npeamMeEToB




HNPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUA

7 KIIACC

Kon IIpoBepsieMblii 3JIEeMEHT COePKAHUS

1 [Tudposast rpaMOTHOCTD

KomMmnblorep — yHUBEpCcallbHOE BBIYMCIUTEIBHOE YCTPOMCTBO, padoTaromiee Mo
. nporpamMe. TUIBI KOMIIBIOTEPOB: IEPCOHAIBHBIE KOMIIBIOTEPBI, BCTPOCHHBIC
KOMIIBIOTEPHI,  CYNEpKOMIbBIOTEpPHl. MoOOWIbHBIE  yCTpoWCTBa.  TeXHHKa

0e30IMacHOCTH U IpaBHjia pa6OTLI Ha KOMIIBKOTEPEC

OcHOBHbIE KOMIIOHEHTHl KOMIIbIOTEpa W WX Ha3HaueHue. [Ipomeccop.
1o OnepatuBHas W JOJTOBpEMEHHasi MaMsATh. YCTpPOMCTBAa BBOAA U BBIBOJA.
CeHcopHBII BBOJI, JaTYMKU MOOWIBHBIX YCTPOICTB, cpeAcTBa OMOMETPUUYECKOIM

ayTeHTU(UKaLUN

Hctopus pa3BuUTHS KOMIBIOTEPOB M IMporpaMMHoOro obecrneueHus. [lokonenus
KoMIbloTepoB.  COBpeMEHHbIE  TEHJEHIMH  Pa3BUTUS  KOMIIbIOTEPOB.
Cynepkomnbtorepsl. [lapamienshblie BeuucieHnus. llepcoHanbHblil KOMIBIOTED.
13 IIpouieccop M €ro XapakTepUCTHKH (TakToBash 4acTOTa, pa3psIHOCTB).
' OnepatuBHas naMaAth. JloaroBpeMeHHasi MaMsITh. Y CTPONCTBA BBOJA U BBIBOJA.
OO0BEM XpaHUMBIX JaHHBIX (ONEpaTHUBHAS MAaMATh KOMIIBIOTEPA, KECTKUN AUCK U

TBep)IOTeJ'ILHBII\/'I HaKOIIUTCJIb, IIOCTOsAHHAA IIaMATbh CMapT(bOHa) n CKOpPOCTb

J0CTyIIa JJIA Pa3IMIHbIX BUIOB HOCUTENCH

[IporpammHoe  obecneueHune  KkommbioTepa. [lpukiiagHoe  mporpaMMHOE
L4 o0ecrie4yeHue. CucremHoe POrpaMMHOE oOecrieyeHue. Cucrtemsl
nporpamMmMupoBanus. [IpaBoBasi oxpaHa mporpamMM U JaHHbIX. becraTHble u

ycI0BHO-0ecIaTHbie mporpaMMbl. CBOOOIHOE IPOrPaMMHOE 00eCTICUeHHE

@aiinel 1 manku (katanoru). Tumbl Qaitnmos. CoiicTBa (aiinoB. XapakTepHbIC
1.5 pa3Mepsl (ailyIoB pa3iIMYHBIX TUIIOB (CTpaHUIIA TEKCTAa, JICKTPOHHAS KHUTA,

dotorpadus, 3auch NECHHU, BUICOKIIHII, TTOTHOMETPAKHBIA (DUITHEM)

[Tpunmuner noctpoeHus ¢aitnoBeix cuctem. IlomHoe ums ¢aitna (mankw,
1.6 .
karanora). [IyTs k ¢ainy (mamnke, kKataiory)

17 daitnoBeiii MeHeKep. Pabora ¢ (aitmamMu 1 mankamu (KaTtajoramu): CO3/IaHHE,
KOMUPOBaHUE, MEepeMelleHre, NMepeMEeHOBaHNEe U yJaneHue (ailioB W mamok




1.8

(xatanoros). [Touck ¢haiinoB cpencTBamMu ONeparmoOHHON CUCTEMBI

ApxuBanus nanHbiX. Mcrnonap30BaHne mporpaMM-apXuBaToOpOB

1.9

KoMmnbsrorepHsle BUPYChI U APYyTHe BPEILOHOCHBIE MporpaMmsl. IIporpammer miis

3aIUTEI OT BUPYCOB

1.10

OObenunenne koMmnbloTepoB B ceTb. Cetb MHTepHeT. BebG-cTpanuia, Bed-caiir.
Ctpyktypa azapecoB BeO-pecypcoB. bpaysep. IlouckoBeie cuctemsl. I[louck
MHPOpPMALIMK MO0 KIIOYEBBIM CJIOBaM M IO H300paxkeHHt0. JlOCTOBEPHOCTH

nHpopmanuu, morydeHHo u3 Mateprera

CoBpeMeHHbIE CEpBUCHI HHTEPHET-KOMMYHUKAIIHH

CereBoil A THKET, 6a30BbIE HOPMBI HH()OPMALIMOHHON 3TUKU U IpaBa Ipu padore

B cetu MHTepHeTt. CtpaTerun 6e3omacHoro nosejaeHus B Miurepuere

TeopeTrnueckre 0CHOBBI HH()OPMATHKH

2.1

WNudopmanus — 0JHO U3 OCHOBHBIX MOHATHI coBpeMeHHON Hayku. Hpopmanus
KaK CBE/ICHUS, NpeIHa3HAYCHHbIC JJIi BOCTIPHUATHS YeJIOBEKOM, M MHpOpMaLus

KaK JaHHBIC, KOTOPbIC MOTYT OBITH O6pa6OTaHBI aBTOMaTHSI/IpOBaHHOﬁ CUCTEMOM

2.2
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III/ICerTHOCTB JaHHBbIX. Bo3MokHOCTE OnHMcaHus HEMIPECPBIBHBIX 00BEKTOB U
IponecCoB € MOMOIIBKO AUCKPETHBIX IAaHHBIX. I/IH(bOpMaHI/IOHHBIe IMpoHeCChl —

MPOIIECCHI, CBSI3aHHBIE C XpaHEHUEM, TPEOOPA30BAHUEM U TIepeaadeil TaHHbBIX

CumBon. Andasut. MouHocTh andasuta. PasHooOpasue S3bIKOB U an(aBUTOB.
EcrectBennple u (opmanbHble S3bIKA. AN(aBUT TEKCTOB Ha PYCCKOM S3bIKE.
JBonunbiit andasut. KonmmuecTBO BCEBO3MOKHBIX CIIOB (KOJIOBBIX KOMOWHAIIHIA)
¢uKCUpOBaHHOM JJMMHBI B JBOMYHOM angasute. I[IpeobpasoBaHue I1r060Tr0O
andasura K ABoMYHOMY. Kon4ecTBO pa3iuuHbIX ClIOB (PMKCUPOBAHHOM JJIMHBI B

andaBuTe onpeAeIEHHON MOIIIHOCTH

24

KO,Z[HpOBaHI/Ie CHMBOJIOB OJJHOI'O aJ'I(baBI/ITa C IOMOIIIBKO KOJOBBIX CJIOB B IPYyIOM

andaBuTe, KOJ0Bask TaOJINIIA, JEKOIUPOBAHHE

2.5

JBonunbii koxa. IlpencTtaBieHne MaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B

JIBOMYHOM aJipaBuTE

2.6

WudopmannoHHblii 00bEM NaHHBIX. BUT — MHUHUMAanbHas €IUHHIIA KOJHMYECTBA

uHpOpPMAaNKY — ABOWYHBINA pa3psan. baiit, kunobaiiT, Mmerabaiit, rurabaiit

2.7

CKOpOCTb nepecaaun OaHHBbIX. EI[I/IHI/II_IBI CKOpOCTH 1Mepcaavun JaHHBIX.

HckaxeHue I/IH(bOpMaI_II/II/I Ipu nepeaavuc

2.8

KoaupoBanue texcroB. PaBHoMmepHblii kon. HepaBHomepusii koa. Konupoka

ASCII. Bocemubutnbeie koaupoBku. Ilonstue o xomupoBkax UNICODE.




JexonupoBaHue  COOOIIEHHH C  HCIOJIb30BAHHEM  PAaBHOMEPHOIO U

HepaBHOMepHoro koja. UHdopmannonHsiil 00bEM TEKCTa

OOmee mpencraBicHHe O MOU(GPOBOM TMPEACTABICHUU ayIUOBU3YAIBHBIX U

2.9 JIpYruxX HenpepblBHbIX JaHHbBIX. KonupoBanue 1Bera. lIBeToBbIE MOIENH.
Mogens RGB. I'my6una xonupoBanus. [Tanutpa
PactpoBoe u BekTOpHOE ImpencTaBieHue wu3oOpaxkenuil. I[lukcens. Ouenka
2.10 uHbOpMallMOHHOTO  00BEMA  rpauueckux JaHHBIX [N PacTPOBOTO
HU300pakKeHUS
KonupoBanue 3Byka. PaspsgHocTh M 4YacToTa auckpeTuzanuu. KoianuecTtBo
2.11 KaHainoB 3amucu. OIEeHKa KOJIMYECTBEHHBIX MapaMeTpoOB, CBA3aHHBIX C
MIpe/ICTaBJICHUEM U XpaHEHUEM 3BYKOBBIX (hailioB
3 WNudopManinoHHbIe TEXHOJIOTUN
31 TekcToBBIC TOKYMEHTHI M UX CTPYKTYPHBIC 3JIEMEHTHI (CTpaHuIa, ab3ail, cTpoka,
' CJIOBO, CUMBOI)
19 TekcToBbIi TpolleCCOP — HMHCTPYMEHT CO3JaHUsl, pPEIAKTUPOBAHUS U
. dbopmaTtupoBanus TekcToB. [IpaBuna Habopa TekcTa
PenaktupoBanne Tekcta. CpoiictBa cumBosioB. pudt. Tunsl mpudToB
13 (pyOnensle, ¢ 3aceykamMu, MOHOIIMpHHHBIE). [lomyxupHoe U KypcUBHOE
' Hauepranue. CBoiicTBa a03areB: TpaHUIBI, a03alHBI OTCTYN, HWHTEPBA,
BbIpaBHUBaHKE. CTHIEBOE (JOpMATUPOBAHNE
14 CtpykTypupoBaHue HH(pOpMauu ¢ TOMOINBIO CHHCKOB W  TaOJHII.
' MHoroypoBHeBble ciicku. [Jo0aBneHue Tabnnil B TEKCTOBbIE JOKYMEHTBI
35 BcraBka u3o0pakeHHii B TEKCTOBble NOKyMeHTHl. OOTekaHue H300pa>keHuit
' TEeKCTOM. BKiIIOYeHHE B TEKCTOBBIN JOKYMEHT AHarpaMm u (GopMy
16 [TapameTpsl cTpaHullbl, Hym™mepanus cTpaHuil. JloOaBieHne B JTOKYMEHT
' KOJIOHTUTYJIOB, CCHUTOK
[IpoBepka mnpaBonucanus. PacctaHoBKa mepeHOCOB. ['0710COBOIl BBOJ TEKCTA.
3.7 Onrtuueckoe pacrno3HaBaHue Tekcta. KomnbroTepHblid nepeBoa. Vcnons3oBanue
cepBucOB ceTu MuTepHeT niist 00paboTKu TeKCTa
18 3HAKOMCTBO €  TrpaUuecKUMHU  peAakTopamMu. PacTpoBble  pUCYHKH.
' Hcnons3oBanue rpadudecKux MPUMUTHBOB
Onepaunu penakTUpoBaHUsl TpaUUeCKMX OOBEKTOB, B TOM 4HCIE IM(POBBIX
3.9 dororpadmii: M3MEHEHHE pa3Mmepa, OOpe3ka, IMOBOPOT, OTpakeHHe, pabora C

oOnacTsaMu (BLII[CHCHI/IG, KOIMMPOBAHUC, 3aJIMBKa I_IBeTOM), KOPPCKIMA 1BCTA,




3.10

SIPKOCTH U KOHTPACTHOCTH
BextopHas rpaguka. Co3naHue BEKTOPHBIX PHUCYHKOB  BCTPOCHHBIMHU
CPEJICTBAaMU TEKCTOBOI'O IIpOLIECCOpa WM JIPYrHMX Iporpamm (IpHIIOKEHHUN).

JloGaBiienue BEKTOPHBIX PUCYHKOB B JOKYMEHTHI

3.11

[TonroroBka MynbTUMeNUUHBIX mpe3eHTanuil. Crnaiin. [loGaBneHue Ha cuaiifg

TCKCTa U I/I306pa)KGHI/II7L Pabora ¢ HeCKOIBKUMU cllaiijaMu

3.12

IIO6&BJ'IGHI/I6 Ha CJ'IaI‘/'IIl AyJJUOBU3YAJIbHBIX JdHHBIX. AHuMmanus. FI/IHepCCBIJIKI/I

8 KUIIACC

Kon

IIpoBepsieMblii JJIeMEHT COACPKAHUSA

1

TeopeTnueckrie OCHOBBI HH(POPMATUKHI

1.1

1.2

Heno3unuonHele U Mo3ULMOHHBIE CUCTEMBI cunciaeHus. Andasut. OcHOBaHUE.
Pa3pépHyTas ¢opma 3anucu uducna. IlepeBon B AECATUUHYIO CHCTEMY YHCEN,

3alIMCAaHHBIX B APYI'UX CUCTCMAX CUHCIICHUA

PumMmckag cucrteMa cumciieHus

1.3

JBonunas cuctema cuucienus. [lepeBon nensix uncen B npeaenax ot 0 go 1024
B IBOMYHYIO CHCTEMY cuucieHus. BoceMepuuHas cuctema cuucienus. [lepeBos
YyCcel U3 BOCBMEPUYHOM CHUCTEMBI B JABOMUYHYIO U JIECSITHUUYHYIO CUCTEMBI U
obpatno. IllecTHaamarepuunass cuctemMa cuucieHus. llepeBox uyumcen wu3
MIECTHAAIIATEPUYHON CHCTEMBI B JIBOMYHYIO, BOCBMEPUUYHYIO M JICCSITHYHYIO

CHUCTEMBI U 00paTHO

1.4

ApudmeTnueckue onepaluny B IBOUYHON CUCTEME CUMCIICHUS

L.5

Jlormueckue  BBICKa3bIBaHMsA.  Jlormdyeckwe  3HAYEHMS  BBICKA3LIBAHMIA.
DJIEeMEHTApHBIE M COCTaBHBIC BBICKA3bIBAHMS. JlOTMUecKue oOmepanuu: «u»
(KOHBIOHKIIMSI, JIOTUYECKOE YMHOMKEHUE), «WIN» (IAU3BIOHKIUS, JIOTUUECKOE
CIIOXKEHHE), «He» (Jlornyeckoe oTpuiianue). [I[puopuTeT T0ruaeckux onepamuu.
OnpeneneHre HUCTUHHOCTH COCTAaBHOTO BBICKA3bIBAaHUSA IPU  HM3BECTHBIX

SHAYCHUAX HCTUHHOCTH BXOAAIHNX B HCT'O 3JICMCHTAPHBIX BBICKa3bIBaHUH

1.6

Jlornueckue BBIPaKCHUS. HpaBHna 3aIllMCH JIOTHYCCKHUX BBIpa)KeHHﬁ. HOCTpOCHI/Ie

Ta6J'II/II_[ HCTHHHOCTH JIOTUYCCKHUX BBIpa)KeHI/Iﬁ

1.7

Jlorndueckue 31eMeHTEl. 3HAKOMCTBO C JIOTHYSCKUMH OCHOBaMU KOMIIBIOTEpA

ANTOpPUTMBI U IPOrPAMMHUPOBAHHE

2.1

[lonsitne anroputma. McnomHuTenu anropuTMoB. AJNTOPUTM Kak IUIaH




2.2

YHpaBJICHUA UCIIOJTHUTEICM

CaoiictBa anroputma. CrnocoObl 3alucu aaropuTMa (CIOBECHBIM, B BUJE OJIOK-

CXEMBI, Iporpamma)
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A.Hl"OpI/ITMI/I‘-ICCKI/IC KOHCTPYKIHWH. KOHCTPYKI_II/IH «ciegoBanue». JIMHEWHBIN
AJITOPUTM. OFpaHquHHOCTB JIMHEHHBIX AJITOPUTMOB: HCBO3MOXXHOCTb
npeaAyCMOTPETb 3aBUCUMOCTD ITOCJIICA0OBATCIIBHOCTU BBINIOJIHACMBIX JIEHCTBUI OT

HCXOOHBIX JaHHBIX
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KoncTpykuusi «BeTBieHHe»: ToOJHAas U HenosnHas ¢GopMbl. BeimonHeHue u
HEBBINOJIHEHNUE YCIOBUS (MCTUHHOCTh U JIOKHOCTH BbICKa3biBaHus). [IpocThie u

COCTaBHBIC YCIIOBHUA

2.5

KOHCTPYKIII/ISI «IIOBTOPCHUC): MHUKIBLI C 3aJaHHBIM YHUCJIOM HOBTOpCHI/Iﬁ, C

YCJIOBUCM BBINIOJIHCHUA, C HepeMeHHOﬁ OUKJIa

2.6

Pazpabotrka manms popmanbHOTO MCHOTHHUTENS aIrOpUTMa, HPUBOASIIETO K
TpeOyeMoMy pe3yabTaTy NpH KOHKPETHBIX HCXOJHBIX JaHHBIX. Pa3zpaboTka
HECJIOKHBIX aJTOPUTMOB C HCIOJIb30BAHUEM LHUKJIOB M BETBICHUM A
ynpapieHus (GOpMaJbHBIMA  HUCTIOTHUTENSIMUA. BBIMONHEHHE aIropuTMOB

BPYYHYIO 1 Ha KOMIIBIOTEPC. CHHTaKCHYECKHE U JOTHYecKHe OmMHOKH. OTKa3EI

2.7

Ss3pik  mporpammmupoBanus  (Python, C++, Java, C#, IllIkonbHbIi
Anroputmuuecknii  SI3p1k). CucteMa mTpOrpaMMHUPOBAHUS: PEIAKTOpP TEKCTa

POrpaMM, TPAHCISITOP, OTIATIUK

2.8

HepeMeHHas[: THII, WM, 3HA4YCHHC. HGJ'II)IG, BCHICCTBCHHBIE KW CHMBOJIBHBIC

NIEpEMEHHbBIE

2.9

Omnepatop mnpucBauBaHus. Apu(METHUYECKHE BBIPAXKEHUS U TOPSIOK UX
BbluncieHus. Onepanuy ¢ LeJbIMUA YUCIaMU: LEJI0YHUCIEHHOE JEJIEHNE, OCTaTOK

OT ACJICHUS. HpOBepKa ACIIMMOCTH OJHOI'O LECJIOTO YHCJIia Ha APpyTroc

2.10

BerBnenusi. CocTaBHble YCIOBHS (3alMCh JIOTHUECKUX BBIPRKEHUH Ha
M3y4aeMOoM SI3bIKE MporpaMMupoBanus). Haxoxaenne MUHUMyMa U MaKCUMyMa
U3 JIByX, TPEX U UeTHIPEX umnceln. Penienue KBagpaTHOrO ypaBHEHUs, UMEIOLIETO

BCIICCTBCHHBLIC KOPHU

2.11

,ZII/IaJ'IOFOBaSI OTJIaJgKa IporpaMM: MmomaroBO€ BBIITIOJIHCHUE, IPOCMOTP 3HAYCHUU

BCJINYHUH, OTJI&I[O‘IHBIﬁ BBIBO/I, BLI60p TOYKH OCTaHOBa

2.12

Hukn ¢ ycnoueM. Anroput™m EBkinaa A HaxokJeHUS HAaUOOIBILIErO 00ILEro
JeNUTENS ABYX HaTypajbHBIX 4yKcell. Pa3OneHne 3anucu HaTypaJIbHOTO YHCia B

MO3ULIMOHHON CHUCTEME€ C OCHOBaHUEM, MEHBIIMM WM paBHbIM 10, Ha




2.13

OTJIEIbHbBIE IIUPPBI

Hukn ¢ nepemeHHON. AJITOPUTMBI IPOBEPKHU IETUMOCTH OJIHOTO LIEJIOTO YHCIia

Ha Jpyroe, MPOBEPKU HATYPAJIHLHOTO YKCIIA HA TPOCTOTY

2.14

OO0paboTka CHUMBONBHBIX MaHHBIX. CHMBOJBHBIE (CTPOKOBBIC) IMEpPEMEHHBIE.
[MocumBonpHast 00paboTka cTpok. [loACY€T YacTOTHl TMOSIBICHHUS CHMBOJIA B

cTpoke. Berpoennsle GpyHKIMM 11 00pabOTKU CTPOK

2.15

Onpez[eneHI/Ie BO3MOJXHBIX PE3YyJIbTATOB pa6OTI>I ajroputMa Ipu 3aJaHHOM
MHOXCECTBC BXOIHBIX JAaHHBIX, OINPCACICHUC BO3MOXXHBIX BXOJHBIX AdaHHBIX,

MPUBOSIINX K JAHHOMY pe3yibTaTy

9 KJIACC

Kon

IIpoBepsieMblii JJ1eMEHT COAEPKAHMS

Hudposas rpaMmoTHOCTD

1.1

I'moGanphHas cerb MutepHer. IP-ampeca y3moB. CereBoe XpaHEHHWE aHHBIX.
MCTOI[I)I HHAVBUAYAJIBHOTO U KOJIJICKTUBHOT'O Pa3MCIICHUA HOBOM I/IH(i)OpMaHI/H/I B
I/IHTCpHeTe. boapmue JaHHBIC (I/IHTepHCT-IIaHHBIe, B 4YaCTHOCTH [JaHHBIC

COITMAITLHBIX CETEH)

1.2

[lonatue 00 wuHpOpMaMOHHONH O€30MacHOCTH. YTPOo3bl HHPOPMALMOHHON
0€3011acCHOCTH MpHU padoTe B II100aIbHONW CETH U METObl IPOTUBOJACHCTBUS UM.
[MpaBuna Ge3omacHoi ayTeHTH(UKAIMU. 3alUTa JIUYHOW MH(POPMAIMH B CETH
Wnreprner. besonacHele  cTpatermm  moBeneHus B cetd  MHTepHer.
[MpenynpexxaeHne BOBICYEHHS B JECTPYKTHUBHBIE M KPUMHHAJIBHBIE (DOpMBI

CETeBOM aKTMBHOCTH (KHOEpOYIJTUHT, (PUIIMHT U ApyTrue GOpMbI)

1.3

Buner nesrensHoctn B MHTepHeTe. MHTEpHET-CEpBUCH: KOMMYHHKAIIMOHHBIE
CepBHCHI (IMOYTOBAs ClIyk0a, BHI€O-KOH(PEPEHI-CBA3b U JIPYTUE), CIPABOYHbBIE
CIy>XObl (KapThl, paclucaHWs M JPYTue), TOHCKOBBIE CIYXKObI, CIyXOBbI
OOHOBJICHHS TPOrpaMMHOr0 obecriedeHuss M Jpyrue ciyX0bsl. CepBHCHI
rocynapcTBeHHbIX — yciyr. OOnaunble xpaHwiuma jaaHHbiX.  Cpencrtsa
COBMECTHOM  pa3paboTKM JIOKyMeHTOB (omHyaiiH-o¢wucsl). Ilporpammuoe
obecrieueHHe Kak BeO-CEpBHC: OHJIAHHOBBIE TEKCTOBbIE M Trpaduueckue

pPEeIaKTOPBI, Cpebl Pa3pabOTKH MPOrpamMm

TeopeTnueckre OCHOBbI HHPOPMATHKU

2.1

Mopenp. 3amauun, pemraemMbie ¢ MOMOIIBIO MojaenupoBaHusa. Knaccuduxarnmm




Mozened. Marepuanbhble  (HaTypHble) U HMH(DOpPMAIMOHHBIE  MOJEIH.
HenpepeiBHble m auckperHele Moznenu. VMuranmonHele monenu. Hrposeie
mogenu. OneHKa COOTBETCTBHSI MOJEIU MOJEIUPYEMOMY OOBEKTY U LENAM

MOACIIMPOBAHUA

2.2

TabGnamunsle Mmogenu. Tabnuia Kak MpeaACcTaBICHUE OTHOLICHHUS
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ba3pl pgaHHEBIX. OT60p B Ta6HI/IL[e CTPOK, YHAOBJICTBOPAIOIIUX 3aJaHHOMY

YCJIOBUIO
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I'pad. Bepmmna, pebpo, myTh. OpHEHTHPOBAHHBIE M HEOPHUEHTHPOBAHHBIC
rpadsl. Jlnuaa (Bec) peOpa. BecoBas martpuma rpada. [[nuHa myTtH Mexmy
BepiirHamu rpada. [louck ontumansHoro mytu B rpade. HauanbHas BepiimHa
(MICTOYHMK) W KOHEYHas BepIIMHA (CTOK) B OPUEHTUPOBAHHOM Trpade.

Brruucnenue konudecTBa MyTel B HAPABICHHOM allUKJIMYECKOM rpade

2.5

HepeBo. Kopens, Bepmna (y3en), juct, pedpo (ayra) nepesa. Bricota aepesa.
Iognepeso. Ilpumepsl wucmonb3oBaHus JaepeBbeB. llepebop BapuaHTOB C

TIOMOIIIBIO IepeBa

2.6

IlonssTe MaTeMaTHYECKOM MOJEIH. 33.)1&‘11/1, pemracMbIC C  IMOMOIIBIO
MAaTEMAaTHYCCKOI'O (KOMHLIOTepHOFO) MOICINPOBAHUS. OTtnnune
MaTeMaTH4YeCKOM MoaciIn  OT HaTypHOﬁ Moa€iIm H OT CIOBECHOI'O

(TMTepaTypHOT0) ONMUCaHUs 00bEKTA

2.7

OTanel KOMIIBIOTCPHOTO MOACIUMPOBAHHUA: IIOCTAHOBKA 3aga4dd, IIOCTPOCHUC
MaTeMaTHIECKOM MOJICIIH, [mporpaMmMHas pcanusanus, TCCTUPOBAHUC,
IMPOBCACHUEC KOMIIBIOTCPHOI'O OKCIICPUMCHTA, AaHAJINU3 C€ro pe3ybTaToB,

YTOYHCHUEC MOACIIN

ANTOpUTMBI U TPOrPaMMHUPOBAHUE

3.1

PazOuenne 3amaum Ha monzangaud. COCTaBlIeHHE aJTOPUTMOB U MPOTPAMM C
UCIIOJIb30BAHUEM BETBIICHHM, LUKIOB U BCIIOMOIATENBHBIX AJITOPUTMOB IS

yHpaBJICHUA UCTIOJHUTEICM WM APYT'UMHA UCTIOJTHUTCIIAMU

3.2

Tabnuunbie BenuuuHbl (MaccuBbl). OmgHOMEpHBIEe MaccuBbl. COCTaBIICHHE H
OTJIaJlka TPOrpamMM, pPEATU3YIONIUX THIIOBBIE  QJITOPUTMBI  00pabOTKH
OJHOMEPHBIX YHMCJIOBBIX MAaCCHBOB, Ha OJHOM H3 SA3BIKOB IMPOTrPaMMHUPOBAHHUS
(Python, C++, Ilackamp, Java, C#, llIkonbHbIii AnropuTMHYECKui SI3BIK):
3aIl0JTHEHUE YHCJIIOBOTO MAaCCHBA CIy4YallHBIMM YHUCJIAMH, B COOTBETCTBHHM C
(dbopMyIioi wim myTéM BBOJA YHCEN, HAXOXKIECHUE CYMMBI DJICMEHTOB MacCHUBa,
JIMHEWHBIN TTOMCK 3aJJaHHOTO 3HAUECHHS B MACCHBE, TTOJICUET DJIEMESHTOB MacCHBa,

YAOBJICTBOPAIOMIUX 3aJIaHHOMY YCJIOBHIO, HaXO0XJICHUC MHUHHUMAJIBHOI'O




3.3

(MakcuManbHOro) 35ieMeHTa MaccruBa. CopTHpOBKa MaccHBa

OOpaboTka MOTOKAa MJAHHBIX: BBIUMCIEHHE KOJIMYECTBA, CYMMBbI, CpPEIHETO
apu(METHUECKOr0, MHUHUMAJIBHOTO M MAaKCHUMAaJbHOTO 3HAYCHHS 3SJIEMEHTOB

IMOCJICAOBATCIIbHOCTHU, YAOBJICTBOPAOIIUX 3aJaHHOMY YCJIOBUIO
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VYnpasnenune. Curnan. O6paTtHas cBsi3b. [lomyueHHe CHUrHaJIOB OT IM(PPOBBIX
JaTYUKOB (KacaHus, pAcCTOSHHs, CBeTa, 3Byka U jApyroro). Ilpumepsr
UCIIONB30BAaHMUS  MPUHIMIIA OOpaTHOW CBA3M B CHCTEMax YIPaBJICHUS
TEXHHYECKMMHU yCTpOICTBAaMHM, B TOM 4HCiIe B pobOoToTexHuke. [Ipumeps
POOOTH3MPOBAHHBIX CHCTEM (CHCTEMa YIpaBICHHS BI)KCHHEM B TPAHCIIOPTHOM
cHCTeMe, CBapodHas JMHUS aBTO3aBOJA, aBTOMATH3MPOBAHHOE YIIPaBICHUE
OTOIUIGHHMEM JIOMa, AaBTOHOMHAs CHCTEMa YIPABICHUS TPAHCIOPTHBIM

CPEJICTBOM U JPYTHE CUCTEMBI)

WNudopmannoHHbIe TEXHOIOTHH

4.1

[lonatue 00 3MEKTPOHHBIX TabiuIax. TUMBI JaHHBIX B SYEHKAX DJIEKTPOHHOM
tabymuel. PenaktupoBanue u GpopmarupoBanue tadiuil. BeTpoeHHbIe QyHKITUN
JUIs TIOMCKAa MaKCHMyMa, MMUHUMYMA, CYMMbI U CpEIHEro apu(pMeTudeckoro.
CoptupoBKa JaHHBIX B BBIJEICHHOM aAuana3oHe. Iloctpoenue nuarpamm
(ructorpamma, Kpyrosas AMarpamma, TOodeyHas JuarpamMma). BwiGop Ttuna

JUuarpaMmbl

4.2

[IpeobpazoBanue opmyn npu kornupoBaHuu. OTHOCUTENBHAS, a0CONIOTHAS U

CMEIIIaHHAas aJpecanus

4.3

VY ca0BHbBIE BBIUMCICHUS B 3JEKTPOHHBIX Tabnuuax. CyMMUpOBaHUE U MOACUET
3HAUEHWH, OTBEUAIONINX 3aJaHHOMY ycioBuio. OOpaboTka Oonbmux HaOOPOB

JaHHBIX. YucaenHoe MOACIINPOBAHUC B 3JICKTPOHHBIX Ta6J'II/II_IaX

4.4

Ponp MH(pOPMAIIMOHHBIX TEXHOJOTMHA B Pa3BUTHM 3KOHOMUKH MHpA, CTpPAHHI,
peruona. OTkpeIThIe OOpa3oBaTelibHBIE pecypchl. [Ipodeccuu, cBszanHbIe C
UHPOPMATUKOM ¥ MH(MOPMAIMOHHBIMH  TEXHOJIOTHUSIMH:  BeO-au3aiiHep,
OPOrPaMMHUCT,  Pa3pabOTUUK  MOOMIIBHBIX  NPHIOKEHHH, TECTHUPOBILUK,
apXUTEKTOp IMPOrpaMMHOI0 oOecHeueHHs, CIELHUATUCT 10 aHAJIU3y JIaHHbIX,

CUCTEMHBIN aJIMUHHUCTPATOP




INPOBEPAEMBIE HA OI'D 11O UH®OPMATUKE TPEBOBAHUSA K
PE3YVJbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJILHON
MNPOI'PAMMBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

Kon
NPoBePsIEMOro
TpeOOBaHMSI

IIpoBepsiemble TPeGOBaHMSA K NMPeIMETHBLIM pe3yJibTaTaM
0a30BOr0 yPOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NMPOrpamMMbl OCHOBHOI0 001ero oopasosanusi Ha ocHose ®I'OC

1

3HaTh (TOHUMATBH)

1.1

Bnagenue OCHOBHbIMM  NOHATHSAMH: HH(OpMalus, mepenaya,
XpaHeHue u 00paboTka MHGOPMAIINH, AITOPUTM, MOJIEh, ITU(POBOI
OpPOJYKT M WX HCIOJB30BAHME JUIsI pEHIeHUsT Y4YeOHBIX U

MPAKTUYCCKUX 3aaa4

1.2

BJ'IaI[eHI/IC MOHATHUAMHU:  BBICKA3bIBAHUC, JIOrMYCCKas  Olcpanus,

JIOTUYCCKOC BBIPAKCHUC

YMmeTn

2.1

VYmenune OnepupoBaTh CAWMHUIAMU H3MCPCHUA I/IH(l)OpMaHI/IOHHOFO

00bEMa M CKOPOCTH TIepeIau JaHHBIX

2.2

YMeHue 3amuchiBaTh M CpaBHHMBaThH 1enbie unucia or 0 mo 1024 B
Pa3IMYHBIX TIO3UIIMOHHBIX CUCTEMaX CUMCIICHUSI C OCHOBAHUAMH 2, 8,

16, BBITONHATE apUPMETUIECKHIE OTIepaIy HaJl HUIMU
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YMeHue KOOAUpOBAThL U JCKOAUPOBATH COOGIJ.[GHI/DI 10 3aJaHHBIM
IpaBUJIaM; IIOHUMAaHUueC OCHOBHBIX MMPUHIUIIOB KOOAUPOBAaHUA

MH(POPMALIMU PA3IUYHON NPUPOABI: TEKCTOBOH, rpa)uuecKom, ayauo
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VYMeHHe 3alMChIBaTh JIOTHUYECKHUE BBIPpAXKXCHUA C HCIIOJIB30BAHHUEM
JAU3BIOHKIMY, KOHBIOHKIWU W OTpULAHUA, OINPCACIIATb MCTUHHOCTDL
JJOTHYECKHX BBIan(eHHﬁ, €CJIM HU3BCCTHBI 3HAUYCHHUSA HNCTHUHHOCTH
BXOAAIIUX B HETO INEPEMCHHBIX, CTPOUTH Ta6J'II/IHBI HCTUHHOCTH IJId
JJOTHYECKHX BBIpa)KCHI/IfI; 3alMCbIBATh JIOTHYCCKUC BBIPAXKCHHUS Ha

M3Y4ae€MOM SI3bIKE MPOIPaMMHUPOBAHMS

2.5

YMeHue cocTaBisTh, BBINOJHITH BPYYHYIO M Ha KOMIIBIOTEPE
HECJIOKHBIE ~ QJITOPUTMBI  JJII  YNPAaBICHUS  HUCIOJHUTEISIMHU
(Uepenamika, YepTéXHHK M JApYyrue); CoO3/1aBaTh U OTJIAXKUBAThH
IporpamMMbl Ha OJHOM U3 S3bIKOB IporpammupoBanus (Python, C++,

[lackanb, Java, C#, IlkonbHblli AdropuTMudeckuii  S3bIK),




peaTn3yIoNre HECIOKHBIC AITOPUTMBI 00PaOOTKH YUCITOBBIX TAHHBIX
C HCIIOJIB30BAaHHUEM ITHMKJIIOB H BGTBJ’ICHHﬁ; YMCHUC pa36I/IBaTI> 3aJa4u
Ha 1moJ3agavuu, UCI0Jb30BaTh KOHCTAHTEI, ICPEMCHHBIC U BBIPAKCHUA
Pa3InIHbIX TUIIOB (‘-II/ICJIOBBIX, JJOI'MYCCKHUX, CI/IMBOJIBHBIX);
aHaJIM3upPOBaATh HpCIIJIO)KeHHI)II\/JI AJIropuT™M, OIPECACIATh, KaKHC
pPE3yJabTaTbl BO3MOXKHBI IIPU 3aJdaHHOM MHOKCECTBC HCXOAHBIX

3HaUYEHUN

2.6

YMeHue 3anucarb Ha HM3y4aeMOM  SI3bIKE POrPaMMHUPOBAHUS
AITOPUTMBI MIPOBEPKU JACTUMOCTH OJHOTO IEJOr0 YHcia Ha JAPYroe,
MPOBEPKU HATYpabHOTO YHCJIA HAa MPOCTOTY, BBIAEHCHHS LUbp U3
HATYpaJbHOTO YHWCJIA, TMOUCK MAaKCHUMyMOB, MHHHMYMOB, CYyMMBbI

YHCJIOBOM IOCJICA0BATCIIbHOCTH

2.7

Brnanenue ymeHueM OpHEHTHUPOBATHCS B HMEPAPXUUYECKON CTPYKType
daiinoBoii cuctemsl, padboTaTh ¢ (PailyIOBON CHCTEMOU MEPCOHATBHOTO
KOMITBIOTEpPA C HCMOJB30BaHHEM Tpaduueckoro wuHTepdeiica, a
UMCHHO: CO3/1aBaTh, KOIHMPOBATh, IEpPEMEINaTh, MEPECUMCHOBBIBATH,

yIaJSATh U apXUBUPOBATH (PaliiIbl M KaTalIoTH

2.8

Bnagenue YMCHUAMHU U HAaBBIKAMH UCIIOJIB30BAHUS HHQ)OpMaHHOHHBIX
H KOMMYHHKAIIUOHHBIX TEXHOJOTHN  JJIs IIOHCKa, XpaHCHHA,

00paboTKU U Miepesiauy U aHallu3a Pa3IMYHbIX BUAO0B HH(GOpMaILIUN

2.9

YMeHne BRIOUpATh CIIOcO0 MPEACTaBICHUS TaHHBIX B COOTBETCTBHH C
MOCTaBJICHHOW 3amayeil (Tabiauibl, CXeMbl, TpauKu, JTUArpaMMBbl) C
HUCITIOJIB30BAHUEM COOTBCTCTBYIOIIINX IIporpaMMHBIX CpEacCTB

00pabOTKH JaHHBIX

2.10

Ymenne ¢Gopmanu3oBaTh M CTPYKTYpPHpPOBaTh  HH(pOpMaIuio,
UCTIONB3YSl OJICKTPOHHBIC TAaONWIBI JUIi OOpaOOTKH, aHalW3a W
BU3yaJIM3allMM YHCIOBBIX JAaHHBIX, B TOM YHCIIE C BBIIEICHUEM
quanasoHa TaOMUIBI U YHNOPSAOYMBAHUEM (COPTHPOBKOM) €ro
HJIEMEHTOB; YMEHHUE MPUMEHSTh B JIEKTPOHHBIX TaOnUIax (GpopmMyisl
JUld  pacy€ToB C  UCIOJb30BAHHMEM  BCTPOCHHBIX  (YHKLHH,
a0COIIOTHOM, OTHOCUTEIBHOM, CMELIAHHOW aJipecaliiy; UCII0JIb30BaTh
9JIEKTPOHHBbIE TAOJIMIIBI JIS1 YUCIEHHOTO MOJEIMPOBAHUS B NMPOCTHIX

3aJlayax U3 pa3HbIX y4eOHBIX IPEIMETOB




HEPEYEHD DJIEMEHTOB COIAEPKAHUA, ITPOBEPAEMBIX HA OI'D
IHO UHO®OPMATHUKE

Kona

IIpoBepsieMblii 3JIEeMEHT COACPKAHUS

[{udpoast rpaMOTHOCTH

1.1

@aitnpl 1 manku (katanoru). [IpuHIUIIBI TOCTpOSHUST (HAMITOBBIX CHCTEM.
[Tonnoe ums ¢aiina (manku). [Iyte k ¢aitny (manke). Pabota ¢ ¢aiinamu u
KaTaJoTaMu CpPEJICTBAMH OTIEPAIlHIOHHON CHCTEMBI: CO3/IaHHe, KOMMPOBaHUE,
nepeMenieHne, IepeuMeHOBaHre U yaaieHne (anaoB U Manok (KaTajaoros).
Tunsl ¢aitnos. CpoiictBa ¢aiinos. daiinoseiii MeHemxkep. Ilouck ¢aiinos

CpeACTBaMU OMEPALIMOHHON CUCTEMBI

1.2

O0benunenue KomnbloTepoB B ceTh. Ceth MHTEpHET. Beb-cTpanuia, BeO-
caiit. Ctpykrypa agpecoB BeO-pecypcoB. bpaysep. IlowckoBble CHCTEMBI.
[Touck wHPOpMaIMKM TO KIIOYEBBIM CIOBaM U TIO0 H300paKEHHIO.
JocroBepHocTh nH(pOpMaluu, nmoydeHnoi uz Murepuera. [P-aapeca y3mnos.

CeteBoe XpaHCHUEC JaHHBIX

TeopeTnueckrie OCHOBBI HHPOPMATHKU

2.1

JluckpeTHOCTh JaHHBIX. BO3MOXKHOCTE ONUCaHUS HENIPEPHIBHBIX 0OBEKTOB U
IIPOLIECCOB C MOMOLIBIO AUCKPETHBIX JAHHBIX.

CumBon. Andasut. MomHocTts andasurta. [[Bonynsiii andasut. KomudectBo
BCEBO3MOXHBIX CJIOB (KOJIOBBIX KOMOWHaImii) (pUKCHUpPOBaHHOW [JIMHBI B
nBouyHoM andasure. IlpeoOpa3oBanue moboro andaBuTa K JBOUYHOMY.
KonuuecTtBO pasnuyHbIX CIOB (PUKCUPOBAHHOW [JIMHBI B  andaBuTe
onpeaeIEHHON MOLTHOCTH.

KoaupoBanue cuMBOIOB OMHOTO anaBUTa ¢ MOMOIIBIO KOJOBBIX CIIOB B
apyroMm andaBurte, KomaoBas Tabnuia, AexoaupoBanue. KomupoBaHue
TekcToB. PaBHOMepHbIN koa. HepaBHomepnswii koa. Koauposka ASCII.
Bocemubutapie  komupoBku. [lonsatue o  kommpoBkax UNICODE.
JlekogupoBaHue COOOMIEHWA C  HCMOJIB30BAHMEM PAaBHOMEPHOTO U

HepaBHOMepHoro koja. MHdopmanronHslil 00bEM TeKcTa

2.2

Wudopmannonnsiii 00bEM naHHBIX. bUT — MHHMManbHas eAMHUIA
KoJim4ecTBa HMH(OpMAuM — JBOMYHBIA paspsn. EauHunsl w3mepeHus
nHPOPMAIIMOHHOTO O00BEMa JaHHBIX. but, OaiiT, KuIoOalT, Merabair,

rurabaiit. CKOpOCTh Mepelayd MaHHBIX. EJIWHUIBI CKOPOCTH Mepeaadu
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JaHHBIX

KomupoBanue uBera. IlperoBeie w™oxenmn. Mopens RGB. I'myOuna
kogupoBaHus. [Tanutpa.

PactpoBoe u BekTopHOe mpencraBienue uzoOpakeHui. [Iukcens. Ouenka
UHPOPMALIMOHHOTO 00bEMa TpapUuecKMX HaHHBIX IS PacTPOBOTO

HU300paKeHUS
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KOI[I/IpOBaHI/Ie 3BYKa. PaBpSII[HOCTL M yactoTa 3anucu. KonnduecTBo KaHaIOB
3aIIiCH.
OHeHKa KOJIMYCCTBCHHBIX IMapaMETPOB, CBA3AaHHBIX C IMPEACTABICHUEM U

XpaHEHHEM 3BYKOBBIX (hailiioB

2.5

HemnosunmoHHsle ¥ MO3UIMOHHBIE CUCTEMBI CYHCICHUSA.  AJ(aBuT.
OcHoBanne. Pa3pépuytas ¢opma 3amucu yucna. llepeBon B mecATUUHYIO
CUCTCMY YHCCII, 3allMCAHHBIX B IPYIr'UX CUCTEMAX CUUCIICHUA.

PumMmckas cuctemMa cuncieHus

2.6

JIBonuHas cucrema cuucienus. [lepeBon nensix uncen B npenenax ot 0 mo
1024 B 1BOMYHYIO CUCTEMY CUMCIIEHUs. BocbMepruyHasi cUCTEMa CUMCIIEHUS.
[lepeBoa uMcen M3 BOCBMEPUYHON CUCTEMBI B JIBOMYHYIO U JECATUYHYIO
cuctembl U obpatHo. lllectHammarepuunas cuctema cuucienus. llepeBon
Yucesl W3 IIEeCTHAAIATEPUYHON CHCTEMbl B JBOMYHYIO, BOCBMEPUYHYIO H
JECATUYHYIO CUCTEMBbI U 00paTHO. ApudMeTHUECKHEe ONepaluu B TBOUYHON

CHCTEME CUHCIICHUA

2.7

Jlornueckue BbICKa3piBaHUA. Jlormdeckue 3HA4YEHUS  BBICKA3bIBAHMM.
DOneMeHTapHblE U COCTaBHBIE BBICKA3bIBAHMA. JIOrMUYECKHE ONEpaluu: «u»
(KOHBIOHKIIMS, JIOTHUECKOE YMHOXKEHHE), «WIN» (AU3BIOHKIINS, JJOTHYECKOE
CIOXEHHE), «HE» (Jornyeckoe orpuuanue). Ilpuopurter normyeckux
onepauuii. OrnpeneneHUe HMCTUHHOCTH COCTABHOTO BBICKA3bIBaHMS, €CIH
U3BECTHbl 3HAYEHUs HWCTUHHOCTU BXOASIIMX B HEro 3JIEMEHTApPHBIX
BbICKa3bIBaHUU. Jlormyeckue BbIpaxkeHus. lIpaBuna 3ammcu JIOrMYECKUX

BLIpa)KeHI/II\/'I. HOCTpOCHI/IC Ta6J'II/II_I HUCTUHHOCTH JIOTMYCCKUX BLIpa)KCHI/Iﬁ

2.8

Jlornueckue sjeMeHThl. 3HAKOMCTBO C JOI'HYEeCKHMH OCHOBaMH KOMIIBIOTEPA

2.9

2.10

HenpepobiBHble 1 quckpeTHble Moaenu. Mmurtannonnsie moaenu. Urposeie
Mozemn. OreHKa aleKBaTHOCTH MOJIEIH MOJCITHPYEMOMY OOBEKTY U IEIISM

MOACIINPOBAHUA

Tabnuunble mopenu. Tabnuia Kak TpeACTaBICHHWE OTHOMICHUS. basbl

naHHbIX. OTOOp B TAOIHUIIE CTPOK, YAOBIETBOPSIOUINX 33JaHHOMY YCIIOBHIO




2.11

I'pad. Bepmmna, pebpo, myTs. OpuUEeHTHPOBaHHBIE W HEOPUCHTHUPOBAHHBIE
rpadsl. JJnura (Bec) pedpa. BecoBas martpuna rpada. JmuHa myTH MEXIy
BepminHaMu rpada. Ilouck ontumansHoro mnytu B rpade. HauanbHas
BEpIIMHA (MCTOYHMK) M KOHEYHas BepIIMHA (CTOK) B OpPUEHTHPOBAHHOM

rpade. BpruncieHne KoaMUYecTBa MyTeH B HANPaBICHHOM AlUKIMYECKOM

rpade

2.12

HepeBo. Kopens, Bepmmna (y3en), auct, pedpo (myra) aepeBa. Bricota
nepesa. [lomnmepeBo. Ilpumepbl ucnonb3oBaHus jaepeBbeB. [lepeGop

BapHUAHTOB C IIOMOIIBIO JCPCBA

AJNTOPUTMBI U IPOTPAMMHPOBAHHE

3.1

CgoiictBa anroputMa. CrocoObl 3amucH ajaropuTMa (CJIOBECHBIA, B BHJIEC
0JIOK-CXEMBI, POTpaMMa).

CocraBieHue ajaropuTMOB M IPOrpaMM C HCIOJIb30BAHUEM BETBIICHUH,
LIMKJIOB M BCIIOMOTaTEJbHBIX AJITOPUTMOB IS YIIPaBJICHHUS HCIIOIHUTEIEM
(Po6ot, Yepenamka, YepTé&xHUK u Apyrue). BulmogHeHHe anropuTMoB

BPYUYHYIO U Ha KOMIIBIOTEPE

3.2

Azpik mporpammupoBanust (Python, C++, Ilackans, Java, C#, LlkonpHbIN
AnroputMuyeckuit S3bIK).

CucremMa nporpaMMHpOBaHHS: PENAKTOP TEKCTa IPOrpaMM, TPaHCIATOP,
OTJIQJUHK.

IlepemenHas: Tum, ums, 3HadeHHE. Llenble, BENIECTBEHHBIE U CHUMBOJIBHBIC
IIEPEMEHHBIE.

Oneparop mnpucBauBaHusi. ApuMeTHUYECKHE BBIPAKEHUS U MOPAJOK HUX
BblunciaeHus. Onepanuu ¢ LEIbIMA YHUCJIAMU: IIEJIOYMCIEHHOE JeJIeHueE,
ocTaTtok OT jeneHus. Bersinenus. CocTaBHbIE YCIOBHS (3aIIUCh JIOTHYECKUX
BBIPQXEHUM Ha M3ydyaeMOM s3bIKE IporpaMMupoBaHus). HaxoxxneHue
MUHUMYyMa

U MakCUMyMa U3 JBYX, TpEX M 4eThIpéX uucesn. PemieHue kBaapaTHOro
YPaBHEHHUs, UMEIOILETO BELECTBEHHbIE KOPHU. LMK ¢ ycnoBueM. Anroputm
EBkiampa fans  HaxoXIEHUs HaumOOodbLIero oOmero JenuTens JBYX
HaTypajJbHbIX uyMced. Pa30ueHue 3amMcu  HATypajJbHOIO 4HCIa B
MO3ULMOHHOM CUCTEME C OCHOBaHMEM, MEHbIIMM Wiau paBHbM 10, Ha
otaenbHble HUGPbL. LUK ¢ nepeMeHHO’. AJNrOpUTMbI IPOBEPKU JIETUMOCTH
OIHOTO LEJIOr0 4YMCiIa Ha JpYyroe, MPOBEPKM HATYpaJbHOIO 4YHCIa Ha

POCTOTY
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O6paboTka CUMBOJIbHBIX JaHHbIX. CUMBOJIbHBIE (CTPOKOBBIE) MEPEMEHHBIE.
[TocumBonbHAsE 00paboTKa CTPOK. [1oAcUE€T YacTOTH MOSBICHUSI CHMBOJIA B

ctpoke. Berpoennsie GyHKIMM 111 00pabOTKH CTPOK

34

OnpeneneHre BO3MOXKHBIX pE3yJbTaTOB PabOThl aNrOpUTMa IpU JaHHOM
MHO’KECTBE BXOJHBIX JAHHBIX, ONPEAEIECHNE BO3MOKHBIX BXOJHBIX aHHBIX,

MPUBOASAIIMX K JTaHHOMY pE3yJIbTaTy

3.5

Tabnuunbpie BenmuuuHbl (MaccuBbl). OHOMEpHBIE MaccuBbl. COCTaBICHUE U
OTJaJIka MpOrpamMM, pEajJu3yIIUX THIIOBbIE AJITOPHUTMBI 00pabOTKH
OJIHOMEPHBIX YUCIIOBBIX MACCUBOB, HA OJJHOM U3 S3BIKOB IMPOTrPAMMHPOBAHUS
(Python, C++, ITackans, Java, C#, IIkoabHBII AJNTOPUTMUAYECKHA SI3BIK):
3aI0JTHCHHE YHCJIOBOIO MAacCHBA CIIYYaHHBIMHU YHCIIAMH, B COOTBETCTBUU C
dopMysioli wiam TYTEM BBOJA YHCEJ, HAXOXKICHUE CYMMBI 3JIEMEHTOB
MacCHBa, JIMHCHHBIM TIOMCK 3aJaHHOrO 3HAYEHHS B MACCHBE, IOACUET
AJIEMEHTOB MAaCCHBA, YIOBJICTBOPSIONINX 33JaHHOMY YCIIOBHIO, HAXOKICHHE
MUHUMAaJIBHOTO (MaKCUMaJIbHOT0) 3jIeMeHTa MaccuBa. COpTHpOBKa MaccuBa.
OO0OpaboTka TOTOKA JAHHBIX: BBIYUCIICHHE KOJIMYECTBA, CYMMBI, CPEIHETO
apuPMETHIECKOr0, MUHUMAIBHOTO ¥ MaKCUMaJIbHOTO 3HAYCHHS DJIEMEHTOB

NMoCJICAO0BATCIIbHOCTHU, YAOBJIICTBOPAOIIHNX 3aIaAHHOMY YCJIIOBUTIO

3.6

VYnpasnenue. Curnan. OOpatHas cBs3b. [loslyueHre cUrHajoB 0T HU(POBBIX
JATYUKOB (HampuMep, KacaHMs, paccTOsHMs, cBeTa, 3ByKa). Ilpumepsr
UCTOJIb30BAaHUSl TpPHHLMIA OOpaTHOM CBSI3M B CHUCTEMax YIPaBICHUS
TEXHUYECKMMHU YCTPOMCTBAMH € IIOMOILIBK JaTYMKOB, B TOM YHCIE B

POOOTOTEXHUKE

HNupopmManinoHHbIE TEXHOJIOTUN

4.1

TekcToBbIE JOKYMEHTHI M HMX CTPYKTYpHBIE AJIEMEHTHI (CTpaHuIa, ad3ail,
CTpOKa, CJIOBO, CHUMBOJI).

TeKkCTOBBI IPOLIECCOP — HUHCTPYMEHT CO3JaHMs, pENAKTUPOBAaHUA W
dbopmatupoBanuss TekcToB. llpaBunma HaOopa Tekcra. PenaktupoBanwue
tekcta. CpoiictBa cumBoiioB. Ulpudrt. Tumsr mpudro (pyOiensie, c
3aceyKaMH, MOHOIIMPHUHHBIC). [loNy’)KUpHOE W KYpCHBHOEC HavepTaHUE.
CaoiicTBa ab3alieB: rpaHullbl, a03alHBIA OTCTYI, UHTEPBAJI, BHIPABHUBAHHE.
[TapameTper crpanunbl. CruineBoe (opmatupoBanue. CTpyKTypUpOBaHHE
UHPOPMAIIUK C TIOMOIIBIO CITUCKOB W TaOIHMI. MHOTOYPOBHEBBIE CITUCKH.
Jlo6aBnenne TabnMI[ B TEKCTOBBIE JIOKYMEHTHI. BcTaBka n300pa)keHUIl B

TEKCTOBbIE JOKyMEeHTbl. O0TekaHue n300pakeHUN TeKcToM. BkitoueHue B




TEKCTOBBIA ~ JOKYMEHT jauarpamM, ¢GopMys, HyMepalud CTpaHHMII,

KOJIOHTHUTYJIOB, CCBIJIOK 1 JPYTHUX 3JICMCHTOB

4.2

PactpoBeie pucynku. Mcnonb3oBanue rpadudecKux MPUMHUTHBOB.

Onepanuu perakTUpoBaHus rpaguuecKux 0OHEKTOB, B TOM YHCIIE ITU(PPOBBIX
dororpaduii: 3BMEHEHHE pa3Mepa, 00pe3Ka, MOBOPOT, OTpaxeHue, paboTa ¢
obnactamu (BbIAEJICHUE, KOMMPOBAHUE, 3aJJUBKa IIBETOM), KOPPEKIIUs 1IBETA,
SAPKOCTH U KOHTpacTHocTU. BekrtopHas rpaduka. Co3laHue BEKTOPHBIX
PUCYHKOB BCTPOSHHBIMH CPEICTBAMHU TEKCTOBOTO TPOIIECCOpa MM JIPYTHX

nporpamm (ipusoxkeHuii). JlobaBieHre BEKTOPHBIX PUCYHKOB B JOKYMEHTBI

4.3

[ToaroTroBka MyJIbTUMETHHHBIX TTpe3eHTauil. Crnaiia. /J[obaBineHue Ha ciaina
TEeKCTa U u3o0pakeHuit. Pabora ¢ Heckonbkumu cnaigamu. JloGaBneHrue Ha

ClIal]l ayAMOBU3yaIbHbIX TAHHBIX. AHMMaNuA. [ unepcchuiku

4.4

Tumnel gaHHBIX B sYeHKaX SJIEKTPOHHOM Tabmuubl. PenaktupoBanue u
dbopmatupoBanue Tabmui. BerpoeHHBIE (QYHKIMU IS MIOMCKA MaKCHUMyMa,
MUHUMYMa, CYMMBI B cpenHero apudmerndeckoro. CoOpTUpOBKa TaHHBIX B
BbIZICJICHHOM Juana3one. lloctpoenue nuarpamm (rucrorpamma, KpyroBas
auarpamMma, — TodeuyHas — Auarpamma). Bpibop — TUma  Auarpambl
[TpeobpaszoBanue Gopmyn mpu konupoBaHud. OTHOCUTENbHASI, A0COMIOTHAS

" CMCIIIaHHaA aJgpecanusa

4.5

VYCIIOBHBIE BBIUMCICHUS B DIIEKTPOHHBIX Tabnumax. CymMMHpOBaHUE U
MOACYET 3HAYCHHH, OTBEUAIOIINX 3aJJaHHOMY YCIoBHI0. OOpaboTKa OOJBIINX

Ha0OpOB JaHHBIX. YHCIIEHHOE MOJICTMPOBAHHE B DJICKTPOHHBIX TaOIHIIaX




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU

HUHTEPHET








