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. 3axosombe 2025
IHOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma o nHpopMaTrke Ha ypoBHE OCHOBHOIO OOIIEro o0pa3oBaHus
COCTaBj€Ha Ha OCHOBE TpEOOBAHMW K pe3yJbTaTaM OCBOEHHUS OCHOBHOM
0o0pa3oBaTenbHOU pOrpaMMBbl OCHOBHOTO o0111ero oOpa3zoBaHus,
npeacrasieHHbix B PI'OC OO0, a Takxe denepaibHOW pabouyell mporpaMMbl
BOCIIUTAHUS.

[Iporpamma mo wuHpoOpMaTtuke MAET MPEACTABICHHE O UENsIX, OO0IIen
CTpareruu OOy4YeHHUs, BOCIHMTAHHS W pPa3BUTUA OOyYarOUIMXCS CpPEICTBAMHU
nHopMaTHKU Ha 0230BOM YpOBHE, YCTAaHABIMBAET 0053aTEIHHOE MPEIMETHOE
coJiepXaHue, MpelyCMaTpUBaeT €ro CTPYKTypUPOBAHUE IO pa3jiejiaM U TeMaM.

[Iporpamma 1o uHOpMATUKE ONpENENsieT KOJIMYECTBEHHbIE U
KAYeCTBEHHbIE XapaKTEPUCTUKU Y4YEOHOTO MaTrepuana JUid KaXJIOoro roja
U3y4YEHUs, B TOM YMCIE Ui COJAEPXKATEIbHOTO HAIIOJHEHUS Pa3sHOro BUJA
KOHTpOJIsL  (MPOMEKYTOYHOM aTrTecTaluuu OOy4aroluxcs, BCEPOCCUHUCKUX
MIPOBEPOUHBIX pabOT, TOCYIaPCTBEHHONW UTOTOBOM aTTECTAIIIH).

[IporpaMmma 1o uH(pOpMAaTHKE SBISETCS OCHOBOM JUIsl COCTaBICHUS
aBTOPCKUX YYEOHBIX MPOrpaMM, TEMATUYECKOTO IUIAaHUPOBAHUS Kypca
YUUTEIEM.

Hensstmu  u3ydenuss uHGOPMATUKM Ha YPOBHE OCHOBHOTO OOILEro
00pa3oBaHUS SIBISIFOTCSL:

(dbopmupoBaHue OCHOB MHUPOBO33pEHUS, COOTBETCTBYIOLLETO
COBPEMEHHOMY YPOBHIO pa3BUTHUA HayKd HMHPOPMATHKH, JTOCTHKEHUSIM
HAYYHO-TEXHUUYECKOT0 Iporpecca M OOIIECTBEHHOM MpaKkTUKH, 3a CUYET
Pa3BUTHS MPEACTaBICHUN 00 HHPOPMALIUK KAK O BaXKHEWILIEM CTPATETHYECKOM
pecypce pa3BUTHSl JIMYHOCTH, TOCYAapCTBa, OOLIECTBA, IOHMMAaHUS POJIU
MH(POPMAIIMOHHBIX IPOILIECCOB, MH(OPMALIMOHHBIX pecypcoB 17}
UH()OPMAIIMOHHBIX TEXHOJOTMHA B YCIOBUSX LHUPPOBOK TpaHCPOpMALUU
MHOTHUX c(ep KU3HH COBPEMEHHOT'0 O0IIECTBA;

o0OecnieueHrne yCloBUM, CIOCOOCTBYIOUIMX PA3BUTHIO aJITOPUTMUYECKOTO
MBIILJIEHHUS KaK HEOOXOJMMOTO YCJIOBHSI MPO(ECCUOHAIBHONU JESTENHHOCTH B
COBPEMEHHOM HMH(OPMAIIMOHHOM OOILECTBE, MPEANOIararwIero cnocoOHOCTh
oOyuarolierocss pa3ouBaTh CIOKHbIE 3aJayd Ha Oojiee MPOCThIe MOJ3aqauH,
CpPaBHMBATh HOBBIE 33/1a4y C 33Ja4yaMi, pELIEHHBIMU paHee, ONPEAEIATh II1aru
JUISL JOCTUIKEHUS PE3yJIbTAaTa U TaK JAJIee;

dbopMupoBaHHE M pa3BUTHE KOMIIETEHIMI O0OydJaromuxcsi B 00JacTu
UCMOJIb30BaHUsl MH(OPMALMOHHO-KOMMYHHUKAIIUOHHBIX TEXHOJIOTHHA, B TOM
qyyclie  3HaHWM, YMEHMH H  HaBBIKOB padOTBl ¢  HH(pOpMalmei,
MPOTPaMMHUPOBAHUS, KOMMYHHUKAIIMM B COBPEMEHHBIX HU(POBBIX Cpenax B
yCcloBUsIX ~ oOecnedyeHuss  HMH(OPMALMOHHONW  O€30MacHOCTH  JIMYHOCTHU
oOydJarormierocs;

BOCIIUTAHHE OTBETCTBEHHOTO UM  HM30HMPATENbHOTO  OTHOLICHHUS K
uHpOpMaIuu ¢ y4€TOM NPABOBBIX U 3TUYECKUX ACIIEKTOB €€ paclpOCTpaHEHMUs,
CTPEMJICHUSI K TPOJIOJKEHUIO 00pa3oBaHusi B 00JIacTH HMHPOPMAIMOHHBIX
TEXHOJOTMA M CO3UIATENIbHOW JEATEIbHOCTH C NPUMEHEHUEM CPEACTB
MH(POPMAILIMOHHBIX TEXHOJIOTHH.

Nudopmarrka B 0CHOBHOM 00111eM 00pa30BaHUU OTPAXKAET:



CYIIHOCTh WH(GOPMATHUKKA KaK Hay4YHOW TUCHUIUIMHBL, HM3ydaromiein
3aKOHOMEPHOCTH MPOTEKaHUs U BO3MOKHOCTHU aBTOMATH3ALUN
MH(POPMAILIMOHHBIX MTPOLIECCOB B PA3JIMYHBIX CUCTEMAX;

OCHOBHBIE 00nacT TpUMEHEHUs HH(DOPMATUKH, TPEKAE BCETO
MH()OpPMAIMOHHBIE TEXHOJOTHH, YIPABICHUE U COLUAIBHYIO cepy;

MEXIUCUUIUIMHAPHBIA XapakTep HWHGOpPMaTUKU M HH(OPMaLMOHHON
NS TENbHOCTH.

W3ydyenne WHPOPMATUKHA OKa3bIBACT CYIIECTBEHHOE BIUSHUE Ha
(opMupOBaHHE MHUPOBO33PEHUSI OOYUAIOLIETrOoCs,, €ro >KM3HEHHYIO MO3UIIMIO,
3aKJIapIBa€T OCHOBHI TOHUMAHHS MPUHIMUIOB (YHKIMOHUPOBAHUA U
UCTIONb30BaHUSl  MH(POPMAIIMOHHBIX ~ TEXHOJOTHH  KaKk  HE0OXO0JUMOTO
MHCTPYMEHTAa NPAKTHUYECKU JI000 AESITEeTbHOCTH M OJHOTO U3 Haubosee
3HAaYUMBIX TEXHOJOTHMYECKUX JOCTHIKEHHI COBPEMEHHOW IIMBHJIM3AIINM.
MHorue mnpeAMETHbIE 3HAHMS UM CIOCOOBI  JESTENBHOCTH, OCBOCHHBIE
oOy4JarmuMuci TpU U3yYeHHUH WH(OPMATUKH, HAXOASIT MPUMEHEHHE KakK B
pamMKax o00pa3oBaTEIIBHOIO Hpollecca NPU H3YYEHMHM JAPYTHUX MPEIMETHBIX
o0macTeil, Tak U B UHBIX JKU3HEHHBIX CUTYallUsX, CTAHOBSITCS 3HAUUMBIMU IS
(opMUpOBaHUs Ka4eCTB JTUYHOCTH, TO €CTh OPUECHTHPOBAHBI HA (POpMHUpPOBaAHHE
METaNpeIMETHBIX U JIMYHOCTHBIX PE3YJIbTATOB 00yUECHMUS.

OcHoBHbI€ 337aun yueOHoTO npeameta «MHpopmatruka» — chopMupoBaTh
y 00y4Yarommxcsi:

NOHUMAHHUE TNPUHIUIIOB YCTPOMCTBA M (PYHKIMOHUPOBAHUS OOBEKTOB
U(pPOBOTO OKPYKEHUS, MPEICTaBICHHUs] 00 UCTOPUU U TEHICHIMIX Pa3BUTHS
MH()OpMATUKH epruoa HUUPPOBOM TpaHCHOpMaLU COBPEMEHHOTO OOIIECTBA;

3HaHUs, YMEHUS U HaBBIKM IPaMOTHOM MOCTAHOBKH 3a/1a4, BO3HUKAIOIINX
B NPAaKTUYECKOM  JEATENbHOCTH, Ui UX pELlIEHUs C  IOMOUIbIO
UHPOPMAIIMOHHBIX TEXHOJOTWUH, yMEHHs U HaBbIKM (DOpPMaTU30BaHHOTO
OIMCAHUs MMOCTABJIEHHBIX 3a/1a4;

0a3oBbIe 3HaHMS 00 MHGOPMAIIMOHHOM MOJICTUPOBAHUH, B TOM YHUCIE O
MaTeMaTH4eCKOM MOJIEIHPOBAHHH;

3HaHWE OCHOBHBIX AJITOPUTMHUYECKUX CTPYKTYp U YMEHHE MPUMEHSTH 3TU
3HaHUS JUISl IOCTPOCHHUS aJTOPUTMOB PELIECHUS 3a]ad M0 UX MareMaTHYeCKUM
MOJETISIM;

YMEHHUS U HaBBIKM COCTaBJIEHUS IMPOCTHIX MPOrpaMM IO MOCTPOCHHOMY
QJITOPUTMY Ha OJTHOM U3 SI3BIKOB IMPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS;

YMEHUS U HaBbIKM 3(PPEKTUBHOIO HCMHOJIB30BAHUSI OCHOBHBIX THIIOB
OPUKIAIHBIX  OporpamMm  (MPWIOKEHWH)  OOIIero  Ha3HA4YCHUA U
MH(OPMALIMOHHBIX CUCTEM JUIsl PELIEHUS C UX TIOMOIIBIO MPAKTUUYECKUX 3a/a4,
BlajicHue 0a30BbIMH HOpMaMHu MH(GOPMALMOHHON ATUKH U IIPaBa, OCHOBaMHU
nH(pOpMaITMOHHON 0€301TaCHOCTH;

yMEHHE  TpPaMOTHO  HMHTEPIPETUPOBATH  PE3YJNbTAThl  PEHICHUS
NPAKTUYECKHUX 33]a4 C TOMOIIbI0 MH(POPMAIMOHHBIX TEXHOJIOIUH, PUMEHSITh
MOJTy4€HHBIE PE3YJIbTAThl B IPAKTUUYECKOU ACSITETbHOCTH.

[enn u 3amaun u3ydeHus WHOOPMATUKHA HA YPOBHE OCHOBHOTO OOIIETro
00pa3oBaHMs OIPENCISIIOT CTPYKTYPY OCHOBHOTO COZCPXKaHUs —y4eOHOro
mpenMeTa B BUAE CIASAYIONINX YEThIPEX TEMATUIECKUX Pa3eioB:

uudpoBas rpaMOTHOCTE;

TEOPETUUECKUE OCHOBBI HH(OPMATHKU;

aJITOPUTMBI U TIPOTPAMMHUPOBAHUE;

nH(GOPMALIMOHHBIE TEXHOJIOTHH.



Ha u3yuenue unpopmatuku Ha 6a30BoM ypoBHE oTBonutTcsa 102 vaca: B 7
knacce — 34 gaca (1 gac B Henenro), B 8 kiacce — 34 yaca (1 gac B Hegento0), B 9
KJ1acce — 34 yaca (1 yac B HEJIEIIO).



COILEPKXAHUE OBYUEHUA
7 KIIACC

Hu¢posast rpaMOTHOCTH

Komnbrorep — yHnBepcajbHOe YCTPOHCTBO 00pa00TKH TaHHBIX

Komnbrorep —  yHUBEpcaJibHOE  BBIYHCIUTEIHOE  YCTPOMCTBO,
paboraroriee 1o  OporpamMme. TUObl  KOMIBIOTEPOB:  MEPCOHAIbHbBIC
KOMIIBIOTEPBI, BCTPOEHHBIE KOMIBIOTEPHI, CYHNEpKOMIbIOTEPHL. MoOuIbHbBIE
yCTPOMCTBA.

OCHOBHBIC KOMIIOHEHTBHI KOMIIbIOT€pa M HMX Ha3HaueHue. l[Iporeccop.
OnepaTuBHass M JOJITOBPEMEHHAs NaMATh. YCTPOWCTBA BBOJA W BBIBOJA.
CeHCOpHBII BBOJ, JATYUKU MOOMIIBHBIX YCTPOMCTB, CpelicTBa OMOMETPUUECKOMN
ayTeHTU(PUKALIIH.

Hctopuss pa3BUTHA KOMIIBIOTEPOB U MPOrPaMMHOTO 0OECHEUEHUS.
[Tokonennss komMmnprOTEPOB. COBPEMEHHBIE TEHACHIUN PA3BUTHUSI KOMIIBIOTEPOB.
CynepKOMITbIOTEPBI.

[lapaienbHbIe BBIYUCIEHUS.

[lepconanbhbiit KoMIbIOTEp. [Iporieccop U ero xapakTepucTUKU (TaKTOBast
4acToTa, paspsaaHocTh). OmnepaTuBHas mnamsaTh. JlodaroBpeMeHHas MaMsTh.
YcrpoiicTBa BBoa 1 BbIBOIa. O0BEM XpaHUMBIX JTaHHBIX (OMEpaTUBHAS MMaMATh
KOMIIBIOTEPA, JKECTKUM W  TBEPAOTEIbHBIA JUCK, IMOCTOSHHAs NaMATh
cMapT(oHa) U CKOPOCTh IOCTYIA AJISl Pa3IMYHBIX BUJI0B HOCUTENEH.

TexHuka 6€30MaCHOCTH U ITpaBuiia padOThl HA KOMIIBIOTEPE.

IIporpamMmMbI 4 1aHHbIE

[Iporpammuoe obecnieueHne kommbiorepa. llpukiagHoe mnporpammHoe
obecrnieueHue. CuctemHoe  TporpaMMHOE  OOecIeueHue. Cucrembl
nporpamMmmupoBaHusi. [IpaBoBas oxpaHa mporpamMM W AaHHbIX. becriaTHelie U
yC0BHO-0ectuiaTHbIe porpammbl. CBOOOJHOE pOorpaMMHOE 00eCTICUeHHE.

@aitnbl ¥ nanku (katanoru). IlpuHIunsl mocTpoeHus: (PaisioBbIX CHCTEM.
[Tomnoe ums daitna (manku). [lyts k daiiny (manke). Padorta ¢ daitmamu u
KaTaJoraMH CpEICTBAMM OINEPALMOHHOM CHUCTEMBI: CO3JaHUE, KOIMPOBAHHE,
nepeMelleHne, nepeuMeHOBaHle W yJjajieHue (ailioB ¥ mamok (KaTajoroB).
Tunwr daitnos. CpoiicTBa (aityioB. XapakTepHbie pazMephl (PailyioB pa3IHuHBIX
TUINOB (CTpaHMIlAa TEKCTa, AJIEKTPOHHAs KHUTa, (poTorpadus, 3amuch MECHH,
BUJICOKJIUII, TMOTHOMETPAXHBIN (punbM). ApxuBauus gaHHbIX. Vcnonas3oBaHue
nporpamM-apxuBatopoB. DaitnoBerii MmeHemkep. [louck daitmoB cpeacrBamu
ONEPALIMOHHOMN CUCTEMBI.

KomnberoTepHsle  BUpYCbl M ApPYTrM€  BPEJOHOCHBIE  MPOTPAMMBbL.
[IporpaMMBbl 17151 3aIUTHI OT BUPYCOB.

Komnbrorepubie ceTu

O6benuHenne KoMIbloTepoB B ceTh. Cetb MuTepHeT. Beb-cTpanuiia, Beo-
cailt. Ctpykrypa aapecoB BeO-pecypcoB. bpayzep. IlonckoBbie CHCTEMBI.
[louck wuHpOpMaMM 1O KIOYEBBIM CJIOBaM U 10  H300pa)XEHHUIO.
JlocToBepHOCTh MH(OPMAIINH, NTOJTydYeHHOU 13 HTepHerTa.

CoBpeMEeHHbIE CEPBUCHI NHTEPHET-KOMMYHUKALIH.

CereBoli 3TUKET, 0a30Bble HOPMbI MH(OPMALIMOHHON 3TUKUA U MpaBa Mpu
pabote B Mnatepuere. Ctpaterun 6e3omnacHoro noseaeHus: B UntepHere.

Teopernveckne 0CHOBbI HHPOPMATUKH

Nudopmanus u nHpopManuoOHHBIE NPOLECCHI

Nudopmanius — 0JHO U3 OCHOBHBIX TIOHSITUI COBPEMEHHOM HAYKH.



Nudopmanmss Kak cCcBeoeHUs, MpeIHA3HAYEHHbIE JUISi BOCHPHUATHS
YEeJIOBEKOM, W HMH(OpManus Kak JaHHbIE, KOTOPbIE MOTYT ObITb 0OpaOOTaHbI
aBTOMAaTU3UPOBAHHON CUCTEMOM.

JIuCKpeTHOCTh JaHHBIX. BO3MOKHOCTh ONKMCAHMS HEMPEPBIBHBIX 0OBEKTOB
Y MIPOLIECCOB € MOMOIIBIO TUCKPETHBIX IaHHBIX.

WNHupopmallmoHHbIE MPOLECChl — MPOLECChl, CBA3AHHBIE C XpPaHEHHUEM,
npeoOpa3oBaHUEM U MEpeaadueii TaHHbBIX.

IlpeacraBiienue nndpopmanumn

CumBois. Andasut. MomHocTs andaButa. PazHooOpasue S3bIKOB U
angasuToB. EctecTBeHHbIE W (dopMalibHBbIE A3BIKU. AJ(aBUT TEKCTOB Ha
pycckoMm si3bike. JIBomunblid andaBut. KoiamdyecTBO BCEBO3MOXKHBIX CIIOB
(KOIOBBIX KOMOWHAIMK) (PUKCUPOBAHHOW MJWHBI B JBOWYHOM andaBuTe.
[IpeoOpazoBanue mro0oro andaButa K JBOUYHOMY. KOJIWYECTBO pazIMUHBIX
CJIOB (PMKCUPOBAHHOM JUTUHBI B alipaBUTe ONpeaeEHHON MOIIIHOCTH.

KoaupoBanue cumMBOIOB 0HOTO ani(paBUTa C MOMOIIBIO KOJOBBIX CJIOB B
npyrom andasuTte, KoJ10Bas TabIMIlA, 1EKOJUPOBAHHE.

JBonunbiii kon. IlpeacraBieHne NaHHBIX B KOMIIBIOTEPE KakK TEKCTOB B
JTBOUYHOM aji(haBUTE.

Nudopmarmonspii 00bEM MaHHBIX. BUT — MHUHUManbHAs eAWHUIIA
KoJu4yecTBa HMHGOpPMAIMM — JBOWYHBIM paspsia. Egununsl  u3mepeHus
nHpopmarmoHHOTO 00BEMa JaHHBIX. bur, OalT, KWI00aWT, Meradaur,
rurabamr.

CkopocTh nepeiauu AaHHbIX. EUHUIBI CKOPOCTH IEPEIayu TAHHBIX.

KoaupoBanne TtekcTtoB. PaBHOMepHBIM KojA. HepaBHOMEpHBIA KOJI.
Konuposka ASCII. BoceMubutHbie koaupoBku. [loHATHE O KOJIHUPOBKAx
UNICODE. JlexogupoBaHue COOOIICHUA C KCIOJIb30BAaHUEM PAaBHOMEPHOTO U
HepaBHOMEPHOTO Koja. MHpopMaloHHbIN 00BEM TEKCTA.

Hckaxenune nHpopmauu npu rnepeaaye.

Oo6miee npencrapieHre 0 MUGPOBOM MPEICTABICHUN Ay TUOBU3YAIbHBIX U
JIPYTUX HEMPEPHIBHBIX JIAHHBIX.

KonupoBanue uBera. lLlBeroBeie Moxaenu. Moaens RGB. I'mybuna
koaupoBanus. [lanurpa.

PactpoBoe u BekTopHOE mpencrapieHue nzoopaxenuil. [Tukcens. Ouenka
UHOOPMAITMOHHOTO  00BbEMa  TpaUYECKUX  JIAHHBIX JUIi  PacTPOBOTO
U300paKECHUSI.

KonupoBanue 3Byka. PaspsgHocth u wactoTa 3anucu. KomuuecTBo
KAHAJIOB 3aIKCH.

OneHka KOJWYECTBEHHBIX NApaMeETPOB, CBA3AHHBIX C MPEICTABICHUEM U
XpaHEHUEM 3BYKOBBIX (haiyioB.

Nu¢popmanuoHHbIe TEXHOJIOIHH

TexcToBBIC JTOKYMEHTBI

TexcTroBble JOKYMEHTHI U UX CTPYKTYpPHBIE 2JIEMEHTHI (CTpaHuIla, ad3ail,
CTpOKa, CJI0BO, CHMBOII).

TekcToBbI mpoueccop — HHCTPYMEHT CO3[aHUsA, PENAKTUPOBAHHS H
(dopmarupoBanus tekctoB. [IpaBuna Habopa Tekcrta. PenaktupoBaHue TekcTa.
CgoiictBa cuMmBonioB. lpudt. Tunel mpudros (pyOsieHble, ¢ 3aceuyKaMu,
MoHoIHpuHHbIE). [lonyx)upHoe n KypcuBHOe HauepTaHue. CBoiicTBa ab3aleB:
IpaHMIIbI, A03aIlHBIN OTCTYII, MHTEPBAJI, BRIpaBHUBaHUE. [lapaMeTphl CTpaHMUIIBI.
CruneBoe hopmaTupoBaHUE.

CrpykTypupoBaHue HHQPOPMALUU C TOMOIIBIO CHUCKOB U TaOJIHII.
MHuoroypoBHeBble ciicku. [lo0aBieHne Tabiull B TEKCTOBBIE JOKYMEHTHI.



BcraBka  u300pakeHUM B TEKCTOBbIE  JOKyMEHThL.  OOTekaHue
M300paXeHUl TEKCTOM. BKitoueHre B TEKCTOBBIM JOKYMEHT JAHarpamw,
(GopMyJ1, HyMepaluu CTpaHull, KOJIOHTUTYJIOB, CChIJIOK U JPYTHUX 3JIEMEHTOB.

IIpoBepka mnpaBonmcanus. PaccraHoBka mnepeHOCOB. ['010COBOM BBOX
TekcTa. ONTUYECKOE pAacno3HaBaHUE TeEKCTa. KOMIBIOTEPHBIA MEPEBOI.
Ncnonw3oBanue cepBrucoB MHTEepHETA 17151 00paOOTKHU TEKCTA.

Komnbrorepuas rpaguka

3HAaKOMCTBO € TpaUuecKUMHU peAakTopamu. PacTpoBble PpPHCYHKH.
Hcnonb3oBanue rpadpuyeckux NPpUMHUTHBOB.

Onepanuu  pegakTupoBaHusi rpadUyecKUX OOBEKTOB, B TOM 4YHCIE
udpoBbIX (GoTorpaduil: U3MEHEHUE pa3Mmepa, o0pe3ka, MOBOPOT, OTPAKEHHUE,
pabota ¢ obnacTsiMu (BbleJICHUE, KOMUPOBAaHUE, 3aJIMBKA LIBETOM), KOPPEKIIUs
L[BETA, APKOCTU U KOHTPACTHOCTHU.

Bekropnas rpaduka. Co3gaHue BEKTOPHBIX PHUCYHKOB BCTPOEHHBIMU
CpPEICTBAMHM TEKCTOBOI'O MpOILEccCOopa WM APYrUX HporpamMm (IPUIOKEHUH).
JloGaBrieHre BEKTOPHBIX PUCYHKOB B JJOKYMEHTHIL.

MyJabTUMEAUAHBbIC MIPE3eHTAIMU

[loaroroBka MynbTUMeOUHBIX mnpe3eHTauuii. Cnaitn. {oOaBineHue Ha
crnaij TekcTa U n300pakeHui. PaboTa ¢ HECKOJIBKUMU CllaliIaMH.

JloGaBneHne Ha clnai] ayJUOBU3Y&IbHBIX JIaHHBIX. AHUMAaIUS.
[M'uniepccpuiky.

8 KJIACC

Teopernyeckne 0CHOBbI HHPOPMATHKHU

Cucrembl CUHCICHUS

Hemno3unyonuble W TO3UIMOHHBIE CHUCTEMbI cyuciaeHus. AsdaBur.
OcHnoBanue. Pa3pépuyTtass ¢dopma 3ammcu uyucna. [lepeBog B IEeCATHUUHYIO
CUCTEMY YHCEJI, 3aMCAHHBIX B APYTUX CUCTEMAX CUUCIICHUSI.

PumMmckas cucrema curcieHusl.

JBonuHas cucrtema cuucieHus. [lepeBon menbix yucen B npenenax ot 0
10 1024 B nBonuHyto cuctemy cumciieHusi. BocbMepuuHas cuctemMa CUHUCICHHUS.
IlepeBon umcen W3 BOCBMEPUYHOM CHUCTEMBI B JABOMYHYIO U JECATUYHYIO
cuctemMbl u oOparHo. [llectHaamarepuunas cucrema cuucienus. I[lepeBon
yucea W3 IIECTHAAIATEPUYHOM CUCTEMBI B JBOMYHYIO, BOCBMEPHYHYIO U
JECATUYHYIO CUCTEMBI U 0OpPATHO.

Apudmerndeckue oneparnuy B JBOUIHON CUCTEME CUUCIICHHUS.

DJIeMeHThl MATEMATHY€CKOM JIOTHUKH

Jlornueckne BbICKa3bIBaHUs. Jlormdueckue 3HAUYEHUS BBICKA3bIBAHUU.
DJIeMEHTapHbIE U COCTaBHbIC BBICKa3bIBaHUA. Jlornueckue omepanum: «u»
(KOHBIOHKIIMS, JIOTUYECKOE YMHOXKEHUE), «HIN» (AU3BIOHKIMS, JIOTHYECKOE
CJIOJKEHUE), «He» (Joruyeckoe oTpuianue). [Ipuopurer 1orudeckux oneparuii.
OnpeneneHue WCTUHHOCTA COCTAaBHOTO BBICKA3bIBAHMS, €CJIM HM3BECTHBI
3HAQUYEHUSI UCTUHHOCTU BXOMASIIUX B HEro JJIEMEHTAPHBIX BBICKA3bIBAHUM.
Jlornueckue BbIpakeHus. llpaBuna 3amucu  JIOTUYECKUX  BBIPAXKCHUMU.
[TocTpoenue TabnuI HCTUHHOCTH JIOTUYECKUX BBIPAKEHUH.

Jlornueckue 2yeMEHTHL. 3HAKOMCTBO C JIOTMYECKUMH OCHOBaMu
KOMIIBIOTEPA.

AJITOPUTMBI M IPOTPAMMHPOBAHNE

HUcnosHnTe/ M U AJTOPUTMBI. AJITOPUTMHYECKHE KOHCTPYKIIUN



[lonatue anroputMa. McrmonHWUTENW anropuTMOB. ANTOPUTM Kak IUIaH
YIIPABIICHUS UCIIOJTHUTEIIEM.

CpoiicTBa anropurma. CrnocoObl 3alMCH aJIrOpuTMa (CIOBECHBIN, B BHUJIE
0JIOK-CXEMBI, IpOrpaMma).

Anroput™Muyeckue — KOHCTpyKUMH.  KOHCTpyKUHsT — «ClI€TOBaHUE».
JIvHenHbII aJrOPUTM. OrpaHu4eHHOCTh JIMHENHBIX AJITOPUTMOB:
HEBO3MOXKHOCTh IIPEAYCMOTPETH 3aBUCUMOCTb MOCJIEIOBATEIILHOCTH
BBITNIOJIHSIEMbBIX IEMCTBHI OT UCXOHBIX JAHHBIX.

KoHcTpykius «BeTBiIeHUEY: MONIHAsE U HenojHas Gpopmbl. BeinmonHenue u
HEBBITNOJIHEHHE YCI0BUS (MCTUHHOCTD U JIO)KHOCTh BbICKa3biBaHusA). [IpocTeie u
COCTaBHBIE yCIIOBUSI.

KoHCTpyKIIHS «IIOBTOPEHUS»: HUKIIBI C 33JaHHBIM YUCJIOM MOBTOPEHHUI, C
YCJIOBHEM BBITIOJIHEHHUS], C IEPEMEHHOM IIUKIIA.

Pa3zpaboTka st GopMabHOTO UCTIONHUTENS aJTOPUTMA, IPUBOISIIETO K
TpeOyeMOMy pe3yJbTaTy MpH KOHKPETHBIX HCXOAHBIX JaHHBIX. Pa3zpaboTka
HECJIOKHBIX QJITOPUTMOB C HCIOIB30BAHUEM IMKIOB W BETBICHUW JJIA
yrnpasieHus: GopMabHbIMU HUCTIONTHUTENAMH, TakuMu Kak PoOot, UYepenaiiika,
YepréxHuk. BpinoaHeHWE aJIropuTMOB BPYYHYIO H  Ha KOMIIBIOTEpE.
CuHTakcu4ecKue 1 Jjornyeckue omuoku. OTKa3bl.

A3BIK IPpOrpaMMHUpPOBAHUS

Azpik mporpammupoBanus (Python, C++, ITackans, Java, C#, [lIkonbpHBIH
ANropuTMUYECKHUH S3BIK).

CucremMa nporpaMMHUpOBAHUS: PEAAKTOP TEKCTA MPOTPamMM, TPaHCIATOP,
OTJIQTYUK.

[lepemenHas: Tun, ums, 3HaueHUE. Llenble, BEIIECTBEHHBIE U CUMBOJIBHBIC
[IEPEMEHHBIE.

Oneparop npucBauBaHusg. ApU(PMETUUECKUE BBIPAKECHHUS U MOPSIOK MX
BblUMCIIeHHus. Onepamu C LEIbIMA  YMCIAMHU: [IEJIOYHMCIIEHHOE [EIEHUE,
OCTaTOK OT JEJICHHUS.

BerBnenns. CocraBHble YyCIIOBUA (3alUCh JIOTUYECKUX BBIPAKEHUN Ha
U3y4aeMOM  SI3BIKE IporpaMMupoBaHusi). HaxoxaeHue MUHUMyMa U
MakCUMyMa U3 JBYX, TPEX M 4YEThIpEX uyucen. PemeHue KBagpaTHOTro
ypaBHEHUSI, UMEIOIEr0 BEIIECTBEHHbBIE KOPHH.

JnanoroBass oTiaAgKa MNpPOrpaMM: IOLIArOBOE BBINOJIHEHUE, MPOCMOTP
3HAYCHUI BEIMYUH, OTJIaJJOYHBINA BBIBOJI, BEIOOP TOUKH OCTAHOBA.

Hukn ¢ ycnoBuem. AnroputMm EBkiuga mjisi HaxOXXJIEHUS HaUOOJIbILIErO
oO1LIero AenuTeNs ABYX HaTypalbHbIX uncen. Paz0ouenne 3amucu HaTypajbHOTO
4yycia B NO3ULIMOHHOW CHCTEME C OCHOBAaHMEM, MEHBIIMM WM paBHbIM 10, Ha
OT/IE€NbHbIE LU(PHI.

[uxn ¢ mepeMeHHOU. AJTOPUTMBI IPOBEPKH AEITUMOCTH OJHOIO LIEIOTO
YHUCJa Ha Jpyroe, NpOBEPKU HATyPaIbHOTO YMCIIA HA MPOCTOTY.

OO0paboTka  CUMBOJBHBIX  JaHHBIX.  CHMBOJIbHBIE  (CTPOKOBBIEC)
nepemennblie. [locumBonbHast 06paboTka cTpok. [Toacuér yacTOThl MOSABICHUS
CUMBOJIa B CTpoke. BcTpoeHnHble pyHKIMM 17151 00pabOTKHU CTPOK.

AHaJM3 aJITOPUTMOB

Omnpenenenre BO3MOXKHBIX PE3YJIbTATOB pabOThl AJITOPUTMA MPU JAHHOM
MHOYECTBE BXOJHBIX JAHHBIX, ONPEIEICHHE BO3MOXKHBIX BXOJHBIX JAHHBIX,
OPUBOASAIINX K JTAHHOMY PE3yJIbTaTy.

9 KUIIACC



Hu¢posast rpaMOTHOCTH

I'nodanbHas cerb UHTEpHET M cTpaTeruv 0e30MaCHOI0 MOBEJACHUA B
Hel

['nobanbHast cerp Wutepner. [P-agpeca y3noB. CereBoe XpaHEHUE
JaHHBIX. MeToapl MHAMBUAYAIBHOTO M KOJUJIEKTUBHOIO pPAa3MEIICHHS HOBOUN
uHdopmaruu B utepuere. bonbime nannpie (MHTEPHET-TaHHbBIE, B YaCTHOCTHU
JAHHBIE COLUATIBHBIX CETEN).

[Tonsitue 06 nHpOpMaIMOHHON 0€30MacHOCTH. Y Tpo3bl HHGOPMAIMOHHON
0e30macHOCTH Npu padoTe B II100ATBHON CETH U METOAbI IPOTUBOJICHCTBUS M.
[IpaBwia Oe3omacHoOM ayTeHTH(UKaMK. 3amuTa JUYHOM HHPOpMau B
NurepHere. be3omnacHeie CTpaTeruu [IOBEICHUS B HNurepHere.
[IpenynpexaeHue BOBIECUYEHUS B JECTPYKTHUBHBIE W KPUMHUHAIbHBIC (POPMBI
CETEeBOM aKTUBHOCTHU (KHOEpOYIIUHT, (PUIIMHT U Apyrue GOpMBbI).

PaboTa B uHpOPMAIMOHHOM NIPOCTPAHCTBE

Bunei NEeATEeNbHOCTH B WuTepHere, WHTEPHET-CEPBUCHI:
KOMMYHUKAIIMOHHBIE CEPBUCHI (ITOYTOBas Ciyxk0a, BHUI€0-KOH(DEPEHII-CBIA3b U
JIPYTHUE), CIpPaBOYHBIE CIYyX OBl (KapThl, pAacCHUCAHUS U JAPYTHE), MOUCKOBHIE
CITyXOBbl, CITy>KObI OOHOBJIEHUSI TPOTPAMMHOTO O0ECTICUEHUS U APYTHUE CITY>KOBI.
CepBuchl rocyapcTBeHHbIX yciyr. OOnaunble XpaHunuiia aanHbix. Cpencraa
COBMECTHOM pa3paboTKH JOKyMeHTOB (omnaiH-oducel). IIporpammuoe
ofOecrieueHne Kak BeO-CEpBHC: OHJIAWHOBBIE TEKCTOBbIE M Tpaduueckue
pEeIaKToOPhL, Cpelibl pa3pabOTKU MPOTPAMM.

Teopernyeckne 0CHOBBI HHPOPMATHKH

MoaesmpoBaHue KaK MeTO/l IIO3HAHUS

Mopenp.  3agaud, pemaemMple C  IOMOIIBIO  MOJEIMPOBAHMS.
Knaccudukanuu mopeneit. MartepuanbHble (HaTypHbIE) U UH(POPMAIIMOHHbBIE
mozaenu. HempepbiBHbIE M JUCKpPETHbIE MOJEIU. VIMHTAlMOHHBIE MOJENH.
Urposbie moaenu. OueHka aJleKBaTHOCTH MOZEIH MOJEIUPYEMOMY OOBEKTY U
LEJSIM MOJIETTUPOBAHUS.

Tabnuunbie Mogenu. Tabnuia Kak mpeACTaBICHUE OTHOIICHUS.

ba3bl nannbpix. OTO0p B TalnMIle CTPOK, YAOBIETBOPSIOUIUX 33JaHHOMY
YCIJIOBHIO.

I'pad. Bepmuna, pedbpo, myTb. OpueHTHPOBAHHBIE 1 HEOPUECHTUPOBAHHBIC
rpadel. Inuna (Bec) pebOpa. Becomas marpumia rpada. JnmuHa myTH Mexmy
BepmmHamu rpada. [louck ontumanbroro mytH B rpade. HauanpHas BepimHa
(UICTOYHMK) W KOHEYHash BepIIMHa (CTOK) B OPHUEHTUPOBAHHOM Tpade.
Brruncnenue Kom4yecTBa MyTel B HAIIPABICHHOM allUKIMYECKOM rpade.

Jlepeo. Kopenb, BepmmHa (y3en), quct, pedbpo (myra) mepesa. BricoTta
nepea. [lonnepeso. [Ipumepsl ucnonbs3oBanus nepeBbeB. [lepebop BapruaHTOB
C IOMOIIBIO JIEpPEBA.

[TonsiTue maTeMaTuuecKkoM MoOAENU. 3ajadd, pellaeMble € MOMOIIbIO
MaTEMaTUYECKOTO (KOMITBIOTEPHOTO) MOJICTUPOBAHUSL. OTnuune
MaTeMaTHUYeCKOW MOJEIW OT HaTypHOM MOJEIM U OT  CJIOBECHOTO
(JIuTepaTypHOTO) ONUCAHUSA 0OBEKTA.

OTanbkl  KOMIIBIOTEPHOTO  MOJIETIMPOBaHUA:  IOCTAHOBKA  3aJlayu,
MIOCTPOEHHWE  MaTeMaTUYEeCKOM  MOJENW,  OporpaMMHas  peanu3anus,
TECTUPOBAHUE, MPOBEACHUE KOMIIBIOTEPHOTO 3KCIIEPUMEHTA, aHaJIU3 €ro
pPEe3yIbTaTOB, YTOUHEHHE MOJEIIH.

AJITOPUTMBI M IPOTPAMMHPOBAHNE

Pa3paborka ajaropuTMoB M IporpaMmm



Pa3buenue 3amaun Ha noazanayu. CocTaBleHHE alTOPUTMOB U IPOTPAMM
C HCIOJb30BAHMEM BETBIICHH, IUKIOB M BCIIOMOTAaTEIbHbBIX AITOPUTMOB IS
yIpaBieHUs] UCTIONHUTENEM POOOT WM IpyrMMH MCHOJHUTENSAMHU, TAKUMH KaK
Yepenamka, YepTEXHUK U JPYTUMU.

Tabnuunbie BeMYuHbI (MaccuBbl). OnHOMepHBIE MaccuBbl. CocCTaBlIeHUE
U OTJaJKa NpOrpaMM, peau3yIOUMX TUIIOBBIE aJIrOpPUTMbI 00pabOTKU
OJIHOMEPHBIX YHMCIOBBIX MAaCCHMBOB, HA OJTHOM M3 SI3bIKOB MPOTPAMMHUPOBAHUS
(Python, C++, Ilackans, Java, C#, IllkonbHblii AnroputMudeckuil S3bIK):
3aIl0JIHEHNUE YHUCJIOBOTO MAacCUBa CIy4allHbIMA YHCIAMH, B COOTBETCTBHUH C
dbopmysoit unu myTéM BBOJA YKCEIl, HAXOXKACHUE CYMMBI 3JIEMEHTOB MAacCHUBa,
JUHENHBI MOMCK 3aJlaHHOTO 3HAYEeHHMS] B MACCHBE, MOJCYET HIEMEHTOB
MaccuBa,  YJOBJIETBOPSAIOIIMX  33JaHHOMY  YCJIOBHIO,  HAaXOXIECHUE
MUHUMAJIBHOTO (MaKCUMaJIbHOTO) 3JIeMeHTa MaccuBa. COpTUPOBKA MaCCUBA.

OOpaboTKa MOTOKA JaHHBIX: BBIYMCIECHUE KOJIWYECTBA, CYyMMBI, CPEIHETO
apuMeTHIecKoro, MHUHUMAJIHLHOTO M MaKCHUMAJIbHOTO 3HAYEHHUS SIIEMEHTOB
[OCJIE0BATENIbHOCTH, YAOBIETBOPSIOIINX 3alaHHOMY YCIOBHIO.

YnpasJienue

VYnpasnenue. Curnain. OOparHas cBs3b. [loaydeHue CHUTHajIOB OT
UPOBBIX JATYMKOB (KacaHWs, pPACCTOSIHUS, CBETa, 3ByKa U JIPyroro).
[Ipumeps! UCIoIb30BaHUsl NPUHIUIIA OOPATHOM CBS3M B CUCTEMax yIpaBJICHUS
TEXHUYECKMMU YCTPOMCTBAMM C TIOMOIIBIO JaTYAKOB, B TOM YHCIE B
POOOTOTEXHHUKE.

[Tpumepbl poOOTU3MPOBAHHBIX CUCTEM (CHCTEMa YIIPaBIICHUS JABHKEHUEM
B TPAHCIIOPTHOW CHCTEME, CBAPOYHAs JIMHUS aBTO3aBOJA, aBTOMATH3UPOBAHHOE
yOpaBI€HUE  OTOIUIEHMEM  JOMa, AaBTOHOMHAs CHCTEMa  YIIPaBJICHUSA
TPAHCIIOPTHBIM CPEJICTBOM U IPYTHE CUCTEMBI).

NupopmannoHHbIe TEXHOJIOIHH

JIEKTPOHHBIE Ta0JIMIbI

[TonsTue 00 »9IEKTpPOHHBIX Tabnuiax. TUMbBl MaHHBIX B SYEHKax
ANEKTPOHHOM Tabmuubl. PepakTtupoBanue u  QopmMaTUpoOBaHHE TaOIUL.
Berpoennble GyHKIMM A MOMCKAa MaKCHUMyMa, MHHHMyMa, CYMMBI U
cpenHero apudmernueckoro. CopTUpoBKa JaHHBIX B BBIJICICHHOM JHAara3oHe.
[locTtpoenne pauarpamm (rucrorpamMma, KpyroBas JuarpaMma, ToO4YeyHas
auarpamma). Beioop tumna auarpaMmel.

[IpeoOpazoBanue  ¢opmyn mpu  KonupoBaHuu.  OTHOCHTENbHAs,
abCoIOTHAs M CMELIaHHAasl aipecalusl.

YCOBHBIE BBIYUCICHUS B 3JEKTPOHHBIX Tabnumax. CyMMmHpoOBaHHE U
NMoACYET 3HAUYEHHUH, OTBEUAIOIIUX 33JaHHOMY ycloBhi0. OOpaboTka GONBIIMX
Ha0OpOB JaHHBIX. UHCIEHHOE MOIEIIMPOBAHUE B 3JIEKTPOHHBIX TaOJINLIAX.

NudopmanmoHHbIe TEXHOJOTHH B COBPEMEHHOM 001eCTBe

Ponp wuHOpMAIMOHHBIX TEXHOJOTUH B PAa3BUTHH SKOHOMHUKH MHUPA,
CTpaHbl, pernoHa. OTKpBITbIE 00pa30BaTEIbHBIE PECYPCHI.

[Ipodeccun, cBsa3anHble ¢  HUHPOPMATUKOW U HMHPOPMALUOHHBIMU
TEXHOJIOTHSIMU:  BeO-IM3aiiHEp, NPOrPAMMUCT, pPa3padOTUYMK MOOMIBHBIX
OPWIOXKEHUH, TECTUPOBILUK, apXUTEKTOp MPOTPAMMHOIO OOECHeueHus,
CHEUANNCT MO  aHaJu3y  JAaHHbIX, CHUCTEMHBIM  aJMUHUCTPATOP.



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

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

JIMYHOCTHBIE PE3YJIbTATDI

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

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

1) maTpMoTHYeCKOro BOCIIMTAHUSA:

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

2) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

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

3) rpa:k1aHCKOr0 BOCIIUTAHUSA:

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

4) HeHHOCTe HAYYHOTI' O MO3HAHUS:

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

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

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



c(OpMHUPOBAHHOCTh UH(POPMALMOHHOU KYJIBTYPhl, B TOM YHCJIE HABBIKOB
CaMOCTOSITEJIBHON pabOThl ¢ YYEOHBIMU TE€KCTaMH, CIIPABOYHOM JIUTEpaTypoOil,
pa3HOOOpa3HbIMU CpEeACTBAMU HMH(POPMALIMOHHBIX TEXHOJIOTUH, a TaKkke
YMEHHUSA CaMOCTOSITENIbHO ONPENENsTh €M CBOEro OOy4YEeHHs, CTaBUTh U
dbopMmynupoBath I ce0si HOBbIE 3a7aud B y4ébe U TO3HABATEIbHOMU
NESATENBbHOCTH, pPa3BUBaTh MOTHBBI WM HHTEPECHI CBOEH IO3HABAaTEIbHOMN
NS TENbHOCTH;

5) popmupoBaHus KYJIbTYPBI 310POBbS:

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

6) Tpy10BOr0 BOCTIMTAHMSI:

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

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

7) 3K0JOTNYE€CKOr0 BOCIIMTAHUS

OCO3HaHUE II00aTbHOIO XapaKTepa dKOJIOTHUECKUX MpoOIeM U IMyTel ux
pelleHrs, B TOM 4YHCIE€ C Y4ETOM BO3MOXHOCTEH WH(POPMALMOHHBIX U
KOMMYHHKAI[MOHHBIX TEXHOJIOTHI;

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

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

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

Ilo3HaBaTeIbHbIEe YHHBepPCcaJIbHbIE YUeOHbIe JAeiicTBUS

ba3oBble JJoruyeckue 1eMcTBus:

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

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

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

Bba3oBble uccienoBarebcKue JeiicTBUS:



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

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

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

Pab6ora ¢ nndopmanueii:

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

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

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

CaMOCTOSITEJIBHO  BBIOMpaTh ONTUMAIbHYIO (GOpMy  Mpe/CTaBICHUS
uHpopMaIuu u HILTIOCTPUPOBATE PEIIACMBbIC 3aJa4i HECIOXKHBIMU CXCMaMH,
JiMarpaMMamH, HHO# IpapuKOil U HX KOMOMHALUSMHY;

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

(D PEKTUBHO 3aMIOMUHATH U CUCTEMATU3UPOBATh HH(POPMAILIHIO.

KoMMyHukaTHBHBIE yHHMBEpPCAJIbHbIE YUeOHbIE el CTBHS

Oo0menmne:

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

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

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

CoBMecTHasl 1eSITEJILHOCTD (COTPYIHUYECTBO):

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

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

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

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

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



PeryasituBHble yHMBepcaJbHbIe Yy4eOHbIe NeliCTBUSA

Camoopranusanus:

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

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

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

COCTaBIISATh IUIaH ACHCTBUH (IUIaH peaiu3allid HAMEUEHHOI'O alirOpuTMa
peluIeHus), KOPPEKTUPOBATh MPEMIOKEHHBIA AITOPUTM C YUYETOM IOIYUYEHUS
HOBBIX 3HaHUI 00 U3y4aeMOM OOBEKTE;

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

CaMoOKOHTpOJIb (pediekcus):

BJIAJETh CLIOCOOAMU CAMOKOHTPOJISl, CAMOMOTHUBALIMU U PEIIEKCUU;

JIaBaTh OLEHKY CUTYallMH U MPEAJIaraTh IiaH €€ N3MEHEHUS;

YUYUTHIBATh KOHTEKCT W TMPEABUAECTh TPYAHOCTH, KOTOpPHIE MOTYT
BO3HUKHYTh TpPH pEHICHUH Y4eOHOW 3a7auM, aJanTUpOBaTh pEIIEHUE K
MEHSIOIUMCSI 00CTOSITETLCTBAM;

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

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

OLICHMBATh COOTBETCTBUE PE3YJIbTATA 1IEJIU U YCIIOBUSM.

IMOLUMOHATbHBIH HHTEIJIEKT:

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

IIpunsaTe cedst U ApPyrux:

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

INPEAMETHBIE PE3YJIbTATDBI

K xoniy obOydenuss B 7 kjaacce y oOyuaromerocsi 0yayT chopmMupoBaHbl
CIIEAYIOLINE YMEHUS:

HOSICHATL ~ Ha  IpUMEpax  CMBICI  MHOHATHM  «uHpOpMaLus»,
«MH(POPMAIIMOHHBIN  Tporece», «o0paboTka UHPOpPMAIUN», «XpaHEHUE
uH(pOpMaLUNY, «IIepeaadya nHHOpMaLuny;

KOJUPOBaTh M JEKOJAMPOBAaTh COOOLIEHMS [0 3aJaHHbIM IpaBHJIaM,
JEMOHCTPUPOBaTh  MOHMMAHHWE  OCHOBHBIX  MPHUHIUIOB  KOAHUPOBAHUS
MH(pOpMaLUK pa3TUYHON TPUPOABI (TEKCTOBOM, rpad)MuECKOM, ayuo);

CpPaBHUBATh JJIMHBI COOOIIEHWM, 3alMCAHHBIX B PA3JIMYHBIX an(aBUTaX,
OTIEpUPOBATh CAUHUIIAMHU H3MEpPEHUsT MHPOPMAIIMOHHOTO 00bEMA U CKOPOCTH
nepeiayu TaHHbIX;

OLICHHMBATh W CPaBHUBATh Pa3Mepbl TEKCTOBBIX, IpaUueCKUX, 3BYKOBBIX
¢aiinoB u BuAeo(}aitlsios;

IPUBOJUTH MPUMEPHl COBPEMEHHBIX YCTPOWCTB XpaHEHHUS W Tepefadu
uH(OpMaIlu, CPaBHUBATh UX KOJIMUYECTBEHHbIE XapaKTEPUCTUKH;



BBIJIC/ISITh OCHOBHBIC ATallbl B UCTOPUU U NTOHUMATh TCHACHIIUU PA3BUTHS
KOMIIBIOTEPOB U MPOTPAMMHOTO 00€CIICUEHUS;

nojyyaTb M HCIOIB30BaTh  WHGOPMAIMIO O  XapaKTEepPUCTHKAX
MEPCOHAILHOIO KOMIBIOTEPA W €ro OCHOBHBIX 3JeMeHTax (Iporeccop,
omepaTUBHAs NaMsATh, JOITOBPEMEHHAS MMaMsITh, YCTPOKWCTBA BBO1a-BbIBOJIA);

COOTHOCHUTB XapaKTEPUCTUKU KOMIIBIOTEPA C 33Jja4aMH, PEIIAEMBIMH C €ro
OMOILBIO;

OpPHUEHTHPOBAThCS B HEPAPXUUECKON CTpyKType (HhailJIoBOl CHCTEMBI
(3anuchIBaTh TOJIHOE UM ainia (kataiora), myTh K daiury (karajaory) mo
UMEIOLIEMY CS OIMCAHUIO dbaiinoBoi CTPYKTYPBI HEKOTOPOTro
UH(OPMAITMOHHOTO HOCUTENS);

pabotatb ¢ (aillIoBOH CHUCTEMOM TMEPCOHATBLHOTO KOMITBIOTEpA C
UCIIOJIb30BaHUEM  Tpaduueckoro uHTepdelica, a HMEHHO: CO3/aBaTh,
KOIUPOBATh, IEPEMEIATh, IEPEUMEHOBBIBATD, YAISITh U apXUBUPOBATH (halliIbl
Y KaTaJIOTH, UCII0JIb30BaTh aHTUBUPYCHYIO IPOTPaAMMY;

MPEACTABIISATh pe3ynbTaThl CBOEH NEeSTETbHOCTH B BU/JIE
CTPYKTYPUPOBAHHBIX HWJUIFOCTPUPOBAHHBIX JIOKYMEHTOB, MYJIbTUMEAUNUHBIX
MpE3CHTAIUN;

uckarb uHpopmanuio B IHTepHere (B TOM 4Hclie, IO KIIOUYEBBIM CIOBaM,
M0 H300paXEHHI0), KPUTHUYECKH OTHOCUTHCS K HaWaeHHOW wuHbopmaluuy,
OCO3HaBasi OMACHOCTb JUIsl JIMYHOCTH U OOILECTBA PaCHpOCTPAHECHUS
BPEAOHOCHOM  MHpoOpManuK, B TOM  YHUCIE€  OKCTPEMUCTCKOTO U
TEPPOPUCTUUECKOTO XaPAKTEPa;

MOHUMATh CTPYKTYPY aJIpECOB BEO-PECYPCOB;

MCIIOJIB30BaTh COBPEMEHHBIE CEPBUCH MHTEPHET-KOMMYHUKAIUI;

coOntoaaTh TpeOoBaHUs 0€30MaCHON KCIUTyaTallud TEXHUUECKUX CPEJICTB
UH()OPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJOTUH, COONIOAATh CETEBOU
ATUKET, 0a30Bble HOPMBI WH(OOPMAIMOHHOW AITHKW W TpaBa Npu padbore ¢
MPWIOKEHUSIMHU Ha JTIIOOBIX yCTpoiicTBax u B IHTepHeTe, BEIONpaTh Oe30macHbIe
CTpaTeruu MOBEJEHUS B CETH;

NPUMEHATh METOAbl TPOPUIAKTUKH HETATUBHOTO BIHUSHUSA CPEJCTB
UHOOPMAITMOHHBIX W  KOMMYHHMKAITMOHHBIX TEXHOJOTUM Ha  370pPOBHE
M0JIb30BATEIS.

K xonimy obOyuenuss B 8 kiacce y oOydaromerocs OyayT chopMupoBaHbI
CJIEIyIOIIE YMEHUSI:
MOSICHATh HA TMPUMEpPaxX  pa3auuusi MEXAy MO3UIHOHHBIMH U
HEMO3UIIMOHHBIMHA CUCTEMaMHU CUUCIICHUS;
3amuChbiBaTh M CpaBHMBaTh Lenble unciaa or 0 go 1024 B pazinumyHbIX
MO3UIIMOHHBIX CHUCTEMAax CYHUCIEHUs (C ocHOBaHMSMHU 2, 8, 16), BBINOIHATH
apudMeTHIECKUE OTIEpaINK HaJl HUMU;
PacKpbIBaTh CMBICI MOHSITUM «BBICKA3bIBAHUE», «JIOTUYECKAS OIEpaIusy,
«JIOTUYECKOE BBIPAKECHUEY;
3aMUCHIBaTh JIOTUUECKUE BBIPAXKEHUSI C HCIOJIb30BAHUEM JIU3bIOHKIIWU,
KOHBIOHKIIMU U OTPUIIAHUS, ONPEIENATh UICTUHHOCTD JIOTUYECKUX BBIPAKECHHUI,
€CJIU U3BECTHBI 3HAUEHUS UCTUHHOCTU BXOJISIINX B HErO MEPEMEHHBIX, CTPOUTH
Ta0IUIBl UCTUHHOCTH JIJI51 IOTUUECKUX BBIPAKCHUN;
PacKpbIBaTh CMBICI MOHATUN «UCIIOTHUTENDY, «AJITOPUTMY, KIIPOTPAMMay,
MOHMMAsl PA3HUILY MEXIY YNOTpeOJIEeHUEM 3TUX TEPMHUHOB B OOBIICHHOUN peuu
U B uH(OpMAaTHKE;



ONHUCHIBATh AJITOPUTM PEIICHUS 3a/Jaud Pa3IMUHBIMU CIIOCOOAMH, B TOM
YHCNE B BUJIC OJIOK-CXEMBI,

COCTaBJISATh, BBINOJHATG BPYYHYIO M Ha KOMIIBIOTEPE HECIOXKHBIE
QITOPUTMBI C HCIMOJB30BAHUEM BETBICHUW W ULHUKIOB ISl  YIPABICHUA
WCTIOJIHUTEISIMH, TaKUMU Kak Pooot, YUepenaiika, YepTEKHUK;

HCII0JIb30BaTh KOHCTAHTBHI U MEPEMEHHBIC PA3IMYHBIX THUIOB (YMCIOBBIX,
JOTUYECKUX, CHUMBOJIBHBIX), a TakXe COJep)Kalllhe HUX BbIPAXKEHUS,
MCII0JIb30BaTh OINEPATOp MPUCBAUBAHNS;

HCIIOJIb30BaTh IIPH  pa3pabOTKe IporpaMM JIOTHYECKHE 3HAYCHUS,
OIEepaIU U BBIPAKECHUS C HUMU;

aHAIIU3UPOBATh NPEAJIOKECHHBIE AITOPUTMbI, B TOM YHCIIE OIPEAECIATD,
KAaKHE PE3yJIbTaThl BOBMOHBI IIPH 3aIaHHOM MHOECTBE UCXOIAHBIX 3HAUYCHUN;

COo3/laBaTh M  OTJAXHUBaTh IMPOrpaMMbl Ha OJHOM U3  SI3BIKOB
nporpammupoBanus  (Python, C++, Ilackans, Java, C#, IIkonbHbIHA
AnroputMudeckuid SI3bIK), peaqu3yIomme HECIOXKHBIE aJTOPUTMbI 00pabOTKH
YHUCJIOBBIX JAHHBIX C MCIOJb30BAHMEM IIMKIOB M BETBICHUM, B TOM YHCIE
peau3yonme MNpOBEPKY ACIMMOCTH OJHOTO IEJIOTr0 4YHCiIa Ha JPYroe,
MPOBEPKY HATYpPAIbHOTO YHCIA HA TMPOCTOTY, BBIACHCHUS 1UHp U3
HaTypaJIbHOTO YHKCJIa.

K xoniy obOydenuss B 9 kjacce y oOyuaromierocsi 0yayTt chopmMupoBaHbI
CJIEIYIOIINE YMEHUSI:

pa30uBaTh 3a7a4M Ha MOJ33Ja4l, COCTABIATH, BBHIMIOIHITh BPYYHYIO U Ha
KOMIIBIOTEPE HECIIOKHBIE AJITOPUTMBI C MCIOIb30BAHUEM BETBIICHUH, LIUKJIOB U
BCIIOMOTATENIbHBIX aJITOPUTMOB JUIsl YIIPABICHUSI UCIIONIHUTENSAMU, TAKUMHU KaK
PobGoT, Uepemnamka, YepTExHUK;

COCTaBIIAITh M OTJAXUBATh NPOrPAMMBI, PEATU3YIOIIUE THUIOBBIE
QITOPUTMBI 00PAaOOTKM YHCIIOBBIX TMOCIEAOBATEIBHOCTEH WIM OJHOMEPHBIX
YUCJIOBBIX MAacCHBOB (IMOMCK MaKCHMYMOB, MHUHUMYMOB, CyMMBbI WJIU
KOJIMYECTBA JJIEMEHTOB C 3aJlaHHBIMU CBOMCTBaMM) Ha OJHOM W3 S3bIKOB
nporpammupoBanusi  (Python, C++, Ilackans, Java, C#, IIkonbHbIii
AnroputMudeckuil A3bIK);

PacCKpbIBaTh CMBICI MOHSATUH «MOJENb», «MOJEITUPOBAHKUE), ONPEILIATh
BUJIBI MOJIEJICH, OIEHUBATh aJICKBATHOCTH MOJIEITH MOJICTUPYEMOMY OOBEKTY U
EJISIM MOJICTTUPOBAHMS;

UCIOJIb30BaTh Tpadbl U JAEPEBbs ISl MOACIUPOBAHUS CUCTEM CETEBOU U
MepapXUUecKON CTPYKTYPhl, HAXOAUTh KpaTUalIliuil My Th B Tpade;

BbIOMpaTh CHOCOO TPEACTABICHUS JIaHHBIX B  COOTBETCTBUU C
MOCTaBJICHHOW 3ajauei  (TaONMIBl, CXeMbl, TrpaduKd, AUarpaMMmbl) C
MCIIOJIb30BaHUEM COOTBETCTBYIOLIUX MPOTPAaMMHBIX CpeACTB 00paboTKu
JTAHHBIX;

UCIOJIb30BaTh AJIEKTPOHHbIE TaOMUIBl JJisi 0OpabOTKM, aHaau3a W
BU3YaJIM3allMM YHCIOBBIX JIaHHBIX, B TOM YHUCIE C BBIJCIICHHEM JHANa3oHa
Ta0IUIBI U YHOPSAI0YMBAHUEM (COPTUPOBKOM) €T0 AJIEMEHTOB;

co3faBaTh W NPUMEHATh B DJIEKTPOHHBIX Tabnumax GopMyJbl s
pacy€ToB C HCIOJb30BAHUEM BCTPOCHHBIX apU(PMETUUYECKUX (PYHKIUH
(CyMMHMpOBaHHE M TOJCYET 3HAYEHHUH, OTBEYAIOLIMX 33aJaHHOMY YCIOBHIO,
cpenHee apu@METHYECKOE, TOMCK MAKCUMAJIbHOTO U  MHHUMAIBHOTO
3Ha4YCeHUs), A0COJIFOTHOM, OTHOCUTEIILHOM, CMEIIaHHOM ajpecaliui;

UCIOJIb30BaTh AJIEKTPOHHBIE TAOJIMIIBI JJIs1 YACIEHHOTO MOJIEIMPOBAaHUS B
MPOCTHIX 33/1a4ax U3 Pa3HbIX MPEAMETHBIX 00JIaCTel;



UCIIOJIb30BaTh  COBPEMEHHBIC  MHTEPHET-CEPBUCHl (B TOM  UHCIIE
KOMMYHUKAIITMOHHBIE CEPBUCHI, OOJa4YHbIC XpaHWIUIIA JaHHBIX, OHJIAMNH-
IpoTrpaMMbl (TEKCTOBBIE M TpaUYECKUE PEIaKTOPhI, CpPeabl pa3pabOTKH)) B
y4eOHOU ¥ MOBCEHEBHOM JIEATEIIbHOCTH;

MPUBOJIUTh MNPUMEPHI UCMIOJIb30BAHUSI TEOUH(POPMAIMOHHBIX CEPBHUCOB,
CEPBHUCOB I'OCYJapCTBEHHBIX yCIyT, 0Opa3oBaTelibHBIX cepBUCOB MHTEpHETA B
y4eOHOUM ¥ MOBCEIHEBHOU NIEATEILHOCTH;

WCIMOJIb30BaTh  pa3IMdHbIE CPEACTBA 3allUTBl  OT  BPEIOHOCHOTO
IPOTPaMMHOTO OOECIeUeHHUs, 3allyIaTh TEPCOHAIBHYI0 HH(DOpMAIUIO OT
HECaHKIIMOHUPOBAHHOTO JOCTYIIA M €ro MOCIeACTBUM (pa3riaiieHusi, oAMEHBI,
yTpaThl JaHHBIX) C YYETOM OCHOBHBIX TEXHOJOTMUYECKUX U COIHUAIBHO-
MICUXOJIOTHYECKUX acCIlleKTOB HCIOJIb30BaHUA ceTu MHTepHeTr (cereBas
QHOHUMHOCTh, LMU(POBOM ciel, ayTEeHTUYHOCTh CYOBEKTOB U PECYpPCOB,
OTIACHOCTb BPEJIOHOCHOTO KOJ1a);

pacmo3HaBaTh TOMBITKH W TNPEAYNPEeXKIaTh BOBJICUCHHUE Ce0s W
OKpY>KaIOIIUX B IECTPYKTUBHBIE U KpUMUHATbHBIE (DOPMBI CETEBOM aKTUBHOCTH
(B TOM qucie KUOEepOYIJUIUHT, dbuiuHr).



TEMATHUYECKOE INTAHUPOBAHHUE

7 KIIACC
HauMeHoBaumue KoauyecTBO uacon

Ne JIeKTPOHHBbIE (LM POBHIE)
pa3iejioB U TEM KoHnTtpoabHbIe IIpakTnueckue

n/n Bcero o0pa3oBaTejbHbIE pecypchl
porpaMmael padoThI padoThI

Paznea 1. Hudgposasi rpamoTHOCTH

KomneroTep —
11 YHHUBEPCAJIbHOE 5 bubnnotexa IJOK
' YCTPOUCTBO https://m.edsoo.ru/7f41646¢
00pabOTKH JaHHBIX
12 [Tporpammsl u 4 bu6nuorexa LIOK
' JaHHBIC https://m.edsoo.ru/7f41646¢
13 KomnbrotepHsie 5 bubnmoreka [JOK
' ceTn https://m.edsoo.ru/7f41646¢
Hroro no pazgeny 8

Paznea 2. TeopeTnueckue 0CHOBbI HHPOPMATHKH

WNndpopmanus u
2.1 MH(pOpPMalLlOHHbIE 2 bubanorexa [IOK
) pmatt https://m.edsoo.ru/7f41646e
IPOLIECCHI
27 [IpencraBnenue 9 bubnmnoreka [IOK
' uHhopmauu https://m.edsoo.ru/7f41646¢

Hroro no pazneny

11

Pasznen 3. Un(popManmoHHbIE TEXHOJOTHH



https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e

31 TexcToBnIie 6 bubmanotexa IJOK

' JIOKYMEHTBI https://m.edsoo.ru/7f41646¢
19 Komnbrotepnas 4 bubnmoreka [JOK

' rpaduka https://m.edsoo.ru/7f41646¢
13 MynbTMeIuiTHBIE 3 bubnmnoreka [JOK

' MIpE3EHTALNU https://m.edsoo.ru/7f41646e

Uroro no pazgeny 13

PezepBHOE Bpemst 2

OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOT'PAMME



https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e

8 KUIIACC

HaumenoBanue KouauyecTBo yacos
Ne JIeKTPOHHbIE (LM POBHIE)
pa3ie/ioB U TeM KonTpoabHbie IIpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PECYPCHI
NpOrpamMMsl padoThI padoThI
Paspnen 1. Teopernyeckue 0CHOBbI HHPOPMATHKH
1.1 CucreMbl CUMCIICHUS 6 1 bubmmotera I[IOK
' https://m.edsoo.ru/7f418516
DJIEMEHTBI
1.2 MaTeMaTUYECKON 6 1 bubmorexa HOK
' https://m.edsoo.ru/7f418516
JIOTUKHU
Htoro no pazneny 12

Pa3nen 2. AnroputMsbl M IpOrpaMMHUpPOBaHHE

Ucnonaurenu n

21 aJITOPUTMBI. 10 i bubnuorexa [JOK
' AnroputMHUYECKHE https://m.edsoo.ru/7f418516
KOHCTPYKIIHUH
2 SI3BIK 9 bubnuorexa [JOK
' IIpOrpaMMUPOBAHUS https://m.edsoo.ru/7f418516
bubnnotexa IJOK
23 A
HATHS aXropuTMoB 2 https://m.edsoo.ru/7f418516
Hroro no pazneny 21

PezepBHOE Bpems



https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

34




9 KJIACC

Ne
n/n

HaumenoBanue
pa3aesoB U TeM
NMporpaMmblI

KoanuecTBo yacos

KonTpoabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

JJIeKTpOHHBbIE (U POBbIE)
o0pa3oBaTe/bHbIE pecypChl

Paspnen 1. iu¢gpoBast rpaMOTHOCTH

I'mobGanpHag ceThb

HNnTepueT u
1.1 cTpaTeruu 3 bubnuorexa [JOK
' p https://m.edsoo.ru/7f41a7d0
0€e3011acHOT 0
OBENCHUS B HEH
Pabora B . HOK
noInoTEKA
1.2
HHDOPMALHOHHON . https://m.edsoo.ru/7f41a7d0
MPOCTPAHCTBE
Hroro no pazneny 6

Pa3nea 2. Teopernueckne 0CHOBbI HHPOPMATHKH

)1 MonenupoBaHue Kak g 1 bubnmnoreka [JOK
) METOJ] IO3HAHUSI https://m.edsoo.ru/7f41a7d0
Uroro no pazgeny 8

Pa3nea 3. Aroput™Mbl 4 IpOrpaMMHpoBaHue

Pa3paboTka
31 ATLODHTMOB I 6 | bu6nunorexa [IOK
' P https://m.edsoo.ru/7f41a7d0
nporpamm
3.2 VYnpasnenue 2 bubnmoreka [JOK



https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0

https://m.edsoo.ru/7f41a7d0

Hroro no pasgeny

8

Paznen 4. UndpopMaumoHHbI

€ TEXHOJO0I'in

41 DJIEKTPOHHBIE 10 bubnuorexa [JOK
) TaOIUIIBI https://m.edsoo.ru/7f41a7d0
WNupopmaninoHHble
47 TEXHOJIOTHH B i bu6mmoTexa [IOK
' COBPEMEHHOM https://m.edsoo.ru/7f41a7d0
oOmecTBe
Htoro no pazneny 11
Pe3epBHOE Bpemst 1
OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOT'PAMME



https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0




HOYPOYHOE IINTAHUPOBAHUE

7 KIIACC
Ne KouauyecTBo yacos DJIeKTPOHHBbIE
Hara nudposbie

n/ Tewa ypoka Bcero Konrpoasubie HpakTieckue U3y4eHus oOpa3oBaTte/ibHbIE

I padoTbI padoThI pecypes
KomneroTep —
YHUBEPCAJIbHOE
BBIUHCIIUTENIBHOE
YCTPOUCTBO, bubnunoreka [JOK
paboTaroriee mo 1 https://m.edsoo.ru/8al521d
nporpamme. TexHHKa 2
0e30MacHOCTH U
npaBuia paboThl Ha
KOMIIBIOTEPE
Hcropus n
COBpPEMEHHBIE bu6nuoreka [IOK
TEHJECHIIUHA PA3BUTHS 1 https://m.edsoo.ru/8al 523 ee
KOMITBIOTEPOB
IIporpammuoOe
obecrneucHue bubnnotexa [JOK
koMnbroTepa. [IpaBoBas 1 https://m.edsoo.ru/8al15282
OXpaHa MporpamMmM u 6
JTAHHBIX
DaiiIel ¥ MaIKU. ) bubnuorexa [JOK

OCHOBHBIE ONEpaliy C

https://m.edsoo.ru/8al 52a74



https://m.edsoo.ru/8a1521d2
https://m.edsoo.ru/8a1521d2
https://m.edsoo.ru/8a1523ee
https://m.edsoo.ru/8a152826
https://m.edsoo.ru/8a152826
https://m.edsoo.ru/8a152a74

daiinaMu U mankamu

ApxuBaisi TaHHBIX.

bubnuorexa [JOK

5 n
CHOTL3OBARMIE https://m.edsoo.ru/8al S2cfe
porpaMM-apX1BaTOpOB
KomnerotepHubie
6 BHUPYCHI U bu6nuoreka [JOK
AHTUBUPYCHBIE https://m.edsoo.ru/8al 52174
IpOTpaMMBbI
KomneroTepHsbie ceTu. bubnuorexa [JOK
7 [Touck nadopmanuu B https://m.edsoo.ru/8al5324
cetu aTepuHeT 4
CepBHUCHI HHTEPHET-
KOMMYHHKaIUH. bubnuoreka [IOK
8 CeTeBoil 3THKET. https://m.edsoo.ru/8al5346
Crpareruu 6€30MacHOro 0
noBeneHus B UHTepHeTe
bubnnotexa [IOK
9 Wudopmanus u 1aHHbIE https://m.edsoo.ru/8a16196
6
10 NupopmaninoHHbie bubnunoreka [JOK
MPOLECCHI https://m.edsoo.ru/8al6le2a
PaznooOpa3sue sa3bIKOB 1
1 an(paBHUTOB. bubnuoreka [IOK
EcrectBeHHbIE 1 https://m.edsoo.ru/8al61fec
(dbopMasIbHBIE S3BIKH
12 JBonuHsbIii andapwur. bubnmoreka [JOK



https://m.edsoo.ru/8a152cfe
https://m.edsoo.ru/8a152f74
https://m.edsoo.ru/8a153244
https://m.edsoo.ru/8a153244
https://m.edsoo.ru/8a153460
https://m.edsoo.ru/8a153460
https://m.edsoo.ru/8a161966
https://m.edsoo.ru/8a161966
https://m.edsoo.ru/8a161e2a
https://m.edsoo.ru/8a161fec

[IpeobpazoBanue https://m.edsoo.ru/8al6218
moboro andaBuTa K 6
JIBOUYHOMY
IIpencraBieHne faHHBIX
bubnnotexa [IOK
B KOMITBIOTEPE KaK
13 https://m.edsoo.ru/8al16231
TEKCTOB B IBOUYHOM p
andaBuTe -
Enununiel nsmepenus
14 uH(popMaLuu U bubnunoreka [JOK
CKOPOCTH II€peAaun https://m.edsoo.ru/8al16249c¢
JTAHHBIX
KonupoBanue TeKCTOB.
15 PaBHOMEpHBIE U bubmmorexa [OK
P https://m.edsoo.ru/8al 6250
HEpPaBHOMEPHBIE KOJIbI
HexoampoBaHue
16 COOOIIEHUH.
HNudopmaninoHHBIN
00BEM TEeKCTa
[udposoe bubnuorexa [JOK
17 MpEeICTaBIEHUE https://m.edsoo.ru/8al 6284
HETPEPHIBHBIX JTAHHBIX 8
Konuposanue nsera.
Ouenka
but6mmotexa [IOK
18 MH(}OPMaLIOHHOTO

00Béma rpapuuecKux
JAHHBIX JIJIS1 pACTPOBOTO

https://m.edsoo.ru/8al 629ec



https://m.edsoo.ru/8a162186
https://m.edsoo.ru/8a162186
https://m.edsoo.ru/8a162316
https://m.edsoo.ru/8a162316
https://m.edsoo.ru/8a16249c
https://m.edsoo.ru/8a1625f0
https://m.edsoo.ru/8a162848
https://m.edsoo.ru/8a162848
https://m.edsoo.ru/8a1629ec

n300pakeHus

bub6nuorexa [JOK
19 Koauposanue 3Byka https://m.edsoo.ru/8al 62b7
2
Pe3epBHBIN ypok
«KonTponbHas pabota bubnunoreka [JOK

20 o TeEME https://m.edsoo.ru/8al 62d0
"TIpencTaBiaeHne 2
uHdopmaruu'»

TekcToBbIE JOKYMEHTBHI,

21 WX BBOJ H bubnuorexa [JOK
pEIAaKTUPOBAHUE B https://m.edsoo.ru/8al 62e7e
TEKCTOBOM ITPOIIECCOpe

9 dopmatupoBaHue bubnmoreka [JOK
TEKCTOBBIX JOKYMEHTOB https://m.edsoo.ru/8al 62fe6

but6mmoreka [{OK
[TapameTpsl CTpaHUILIBI.

23 https://m.edsoo.ru/8al632d
CHIucKu 1 TaOJIUITBI A
BcraBka HETEKCTOBBIX bubnuoreka [JOK

24 00BEKTOB B TCKCTOBBIC https://m.edsoo.ru/8al632d
JIOKYMEHTBI 4
NHuTtennexTyanbHble

)5 BO3MOHOCTH
COBPEMEHHBIX CUCTEM
00pabOTKH TEKCTOB

26 0O0001EeHe 1 but6mmotexa [IOK



https://m.edsoo.ru/8a162b72
https://m.edsoo.ru/8a162b72
https://m.edsoo.ru/8a162d02
https://m.edsoo.ru/8a162d02
https://m.edsoo.ru/8a162e7e
https://m.edsoo.ru/8a162fe6
https://m.edsoo.ru/8a1632d4
https://m.edsoo.ru/8a1632d4
https://m.edsoo.ru/8a1632d4
https://m.edsoo.ru/8a1632d4

cUcTEMaTHU3aUI
3HAHUH IO TEME

https://m.edsoo.ru/8al 635¢2

«TexkctoBbie
JOKYMEHTBD»
I'paduueckuit bubnunoreka [JOK
27 penakrop. PactpoBsie https://m.edsoo.ru/8al 6387
PUCYHKH 4
Onepauuu bu6nuorexa [IOK
28 peNaKTUpPOBaHUs https://m.edsoo.ru/8al1639d
rpadudecKkux 0ObEKTOB 2
bub6mmorexa [IOK
29 BekTopHas rpaduka https://m.edsoo.ru/8al163b3
0
Ob6o06menne u
CHUCTeMAaTU3AIIHS
3HAHUM 110 TEME
30 «KommnbrotepHas bubnunoreka [JOK
rpaguka. https://m.edsoo.ru/8al 6404¢
[TpoBepounas padora /
Bcepoccuiickas
npoBepoyHas pabora
Pe3epBHBIii ypoOK.
O60061eHne u
bubnuorexa [JOK
31 CHCTehfaTmaHHH https://m.edsoo.ru/8al 6482
3HaHUH / 2
Bcepoccuiickas B

poBepoyHas paboTa



https://m.edsoo.ru/8a1635c2
https://m.edsoo.ru/8a163874
https://m.edsoo.ru/8a163874
https://m.edsoo.ru/8a1639d2
https://m.edsoo.ru/8a1639d2
https://m.edsoo.ru/8a163b30
https://m.edsoo.ru/8a163b30
https://m.edsoo.ru/8a16404e
https://m.edsoo.ru/8a164828
https://m.edsoo.ru/8a164828

IToaroroBka

32 MYJIbTUMETUMHBIX 1 bubmmorexa HOK

Y o https://m.edsoo.ru/8al 642¢c4
MpE3CHTAINNA
JlobaBiieHue Ha ciai
bubnnotexa [IOK

ayAMOBHU3yaTbHBIX

33 1 https://m.edsoo.ru/8al 6447
JNaHHBIX, aHUMAallMU U 5
TUNEPCCHIIIOK -
0O00011eHuEe 1
CHCTEeMaTH3aLIHS bubnuorexa [JOK

34 3HAHHUU 110 TEME 1 https://m.edsoo.ru/8al 6465
«MynpTUMEIUITHBIE 2
MIPE3CHTALINI)

OBILEE KOJIMYECTBO 34

YACOB I10 ITPOT'PAMME



https://m.edsoo.ru/8a1642c4
https://m.edsoo.ru/8a164472
https://m.edsoo.ru/8a164472
https://m.edsoo.ru/8a164652
https://m.edsoo.ru/8a164652

8 KUIIACC

Ne KoaudecTBO 4acoB
JIEKTPOHHbIE
Hara nupposbIe
n Tema ypoka KonTposabHbie IIpakTuuyeckue
Bceero H3YYCHUS oOpa3oBaTe/ibHbIE
/ paboThI padoThI
pecypchl
n
Heno3unumonnsie u bu6mmorexa [IOK
1 MO3UIIUOHHEIE CUCTEMBI 1 https://m.edsoo.ru/8al 649¢
CUMCJIECHHS 0
Pa3BepnuyTtas gopma bubmorexa LOK
2 pHy P 1 https://m.edsoo.ru/8al 64ba
3aIlMCH YHClia )
JBonuHas cucrema
CUHCIICHHUS. bubmnnotexa IJOK
3 ApudmeTtnueckue 1 https://m.edsoo.ru/8al 64d9
omiepanyy B IBOMYHOM 6
CHCTEME CUHCIIEHUS
BoceMepuunas cucrema bubnmorexa [OK
4 P 1 https://m.edsoo.ru/8al 6529
CUHCIICHUS p
lecTHaamaTepuaHas bubnmorexa [OK
5 AtaTep 1 https://m.edsoo.ru/8al 6549
cUCTeEMAa CUMCIICHUS .
O0001menue u bubmnotexa IJOK
6 cUCcTEeMaTH3aIHsI 3HAaHUH 1 https://m.edsoo.ru/8al 6564

o teMe «CHUCTEMBI

C



https://m.edsoo.ru/8a1649e0
https://m.edsoo.ru/8a1649e0
https://m.edsoo.ru/8a164ba2
https://m.edsoo.ru/8a164ba2
https://m.edsoo.ru/8a164d96
https://m.edsoo.ru/8a164d96
https://m.edsoo.ru/8a165296
https://m.edsoo.ru/8a165296
https://m.edsoo.ru/8a16549e
https://m.edsoo.ru/8a16549e
https://m.edsoo.ru/8a16564c
https://m.edsoo.ru/8a16564c

CUUCJIICHUA»

7 Jlornueckue bu6nunorexa [IOK
BBICKA3bIBAHUS https://m.edsoo.ru/8al 657fa
bubmaunotexa IJOK
Jlornueckue onepanuu
8 https://m.edsoo.ru/8al 65b5
KW, KUY, KHEY» p
Onpenenenue
9 ACTUHHOCTH COCTABHOI'O bubmorexa HOK
https://m.edsoo.ru/8al 65¢f0
BBICKa3bIBaHUS
10 TabmauIbl HCTHHHOCTH
bubmnotexa IJOK
11 Jlornueckue »JI€MEHTEI https://m.edsoo.ru/8al 65¢9
4
KonTponbHas pabota no
bu6nunorexa [IOK
TeME «IJIEMEHTEI
12 . https://m.edsoo.ru/8al 78c3
MaTeMaTUYECKON ]
JIOTAKI» <]
[TonsTue anropurMa. bubnunoreka [IOK
13 HUcnionanrenu https://m.edsoo.ru/8al 7949
AJITOPpUTMOB €
CaolicTBa airopuTMa. bubnuorexa [JOK
14 CrocoOsl 3ammucu https://m.edsoo.ru/8al 7960
alropuTMa 6
AnropurMuueckas
15 KOHCTPYKLHUSA

«CICOAOBAHHUCH .



https://m.edsoo.ru/8a1657fa
https://m.edsoo.ru/8a165b56
https://m.edsoo.ru/8a165b56
https://m.edsoo.ru/8a165cf0
https://m.edsoo.ru/8a165e94
https://m.edsoo.ru/8a165e94
https://m.edsoo.ru/8a178c38
https://m.edsoo.ru/8a178c38
https://m.edsoo.ru/8a17949e
https://m.edsoo.ru/8a17949e
https://m.edsoo.ru/8a179606
https://m.edsoo.ru/8a179606

JInneiHpI AIropuT™M

16

AnropurMuueckas
KOHCTPYKLHUS
«BETBIICHHUE»: MTOJIHAS U
HeToJIHast (OPMBI

17

AnropurMuueckas
KOHCTPYKLHUS
IIOBTOPEHUE»

Bbubmaunotexa IJOK
https://m.edsoo.ru/8al 7998
a

18

CDOpMaJ'II)HOC HCIIOJIHCHHUC
ajiropurMa

bu6nunorexa [IOK
https://m.edsoo.ru/8al 79aac

19

Pa3paboTka HECI0XKHBIX
AITOPUTMOB C
HCIIOJIb30BaHUEM ITUKJIOB
JUTS yIIPABJICHUS
dbopMabHBIMU
UCTIOJTHUTEIISIMU

bubmnotexa IJOK
https://m.edsoo.ru/8al 79¢1
c

20

Pa3paboTka HeCI0XKHBIX
aJITOPUTMOB C
MCII0JIb30BaHUEM LIMKJIOB
Y BETBJICHUU IS
yIIpaBJieHUs
(dbopMaIbHBIMU
UCIIOJTHUTEIISIMU

bubnnotexa IIOK
https://m.edsoo.ru/8al 79¢1
c

21

Bremoanenune AJIrOpUTMOB

bubmnnotexa IIOK
https://m.edsoo.ru/8al 7a06
a



https://m.edsoo.ru/8a17998a
https://m.edsoo.ru/8a17998a
https://m.edsoo.ru/8a179aac
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a17a06a
https://m.edsoo.ru/8a17a06a

O0001EeHue 1
cUcTeMaTHU3alus 3HAHUKI
o teMme «cnoaurenu u

bubmanotexa IJOK

22 https://m.edsoo.ru/8al 7al8
AJITOPUTMBL. .
AnropuTMHYECKHE B
KOHCTPYKITUW»
S3BIK
IpOrpaMMHUpPOBaHUSI.
23
Cucrema
IPOTpaMMHUPOBAHUS
24 ITepemennsie. Oneparop
MIPUCBAWBaHUS
75 [TporpammupoBanue
JMHEWHBIX aJITOPUTMOB
Pa3paboTka mporpamm,
26 coZepxKalux onepaTop
BETBJICHUS
7 Junanorosast oTiaaka
porpamm
28 [[uxi ¢ ycnoBuem
bu6nunorexa [IOK
29 i
Humien ¢ nepemtetitioft https://m.edsoo.ru/8al 7acd4a
O06paboTKa CHUMBOJIBHBIX bubmorexa HOK
30 https://m.edsoo.ru/8al 7ad6
JTAHHBIX .
31 0O00011eHE U Bubmnotexa IJOK



https://m.edsoo.ru/8a17a18c
https://m.edsoo.ru/8a17a18c
https://m.edsoo.ru/8a17ac4a
https://m.edsoo.ru/8a17ad6c
https://m.edsoo.ru/8a17ad6c

CHUCTeMaTU3alus 3HAHUI
1o TeMe «3bIK
POrpPaMMHUPOBAHUSDY
[TpoBepounas padora /
Bceepoccuiickas
poBepoyHas paboTa

https://m.edsoo.ru/8al 7ae8e

Pe3epBHBIii ypoK.
O0001EeHNEe U
CUCTeMaTHU3alHsl 3HAaHHUH
32 Y YMEHHH 10 KypCy
uHpopmaTuku 8 Kinacca /
Bceepoccuiickas
npoBepoyHas pabora

bubnnotexa IIOK
https://m.edsoo.ru/8al 7b45
6

AHanu3 alropuTMOB.
Onpenenenne

13 BO3MOXKHBIX PE3yJbTaTOB
paboThI aNropuT™Ma Ipu
3aJJaHHOM MHOECTBE

BXOIHBIX JAaHHBIX

bubmnnotexa IJOK
https://m.edsoo.ru/8al 7afa6

AHaM3 aJirOpuTMOB.
Onpenenenue

34 BO3MOJKHBIX BXOIHBIX
JIAHHBIX, TPUBOIAIINX K

JTAaHHOMY p€3YJIbTaTy

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

34



https://m.edsoo.ru/8a17ae8e
https://m.edsoo.ru/8a17b456
https://m.edsoo.ru/8a17b456
https://m.edsoo.ru/8a17afa6

9 KJIACC

Ne KouauyecTBo yacos DJIeKTPOHHBbIE
aTa uudpoBbie
Tema ypoka KonTpoJsbHbie IIpakTHyeckue A op
n/ Bceero U3yYeHUus oOpa3oBaTte/ibHbIE
padoTsI padoThI
n pecypchbl
I'mobanbHas ceThb
bubnnotexa [JOK
UNntepuer. [P-agpeca
1 1 https://m.edsoo.ru/8al 7b57
y310B. bonbiiue 2
JaHHBIC -
MHdopManuonHas bubnnotexa [JOK
2 1 https://m.edsoo.ru/8al 7b69
0€e30MmacHOCTD 0
V4er noHaTusa oo
MH(GOPMaLIMOHHON
0€30MacHOCTH MPH
3 CO3aHUHU KOMILJIEKCHBIX 1 bubnmotexa LIOK
https://m.edsoo.ru/8al 7b7bc
WH(pOPMaIMOHHBIX
00BEKTOB B BUJE BEO-
CTpaHMI]
4 Bune! nesarenrHOCTH B ) bubnnotexa [JOK
cetu UHTEpHET https://m.edsoo.ru/8al 7b8e8
O01avHbIe TEXHOJIOIUH.
Hcnonr3oBanne
. bubnuortexa [JOK
5 oHnaitH-ouca mis 1

pa3paboTKu
JIOKYMEHTOB

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



https://m.edsoo.ru/8a17b578
https://m.edsoo.ru/8a17b578
https://m.edsoo.ru/8a17b690
https://m.edsoo.ru/8a17b690
https://m.edsoo.ru/8a17b7bc
https://m.edsoo.ru/8a17b8e8
https://m.edsoo.ru/8a17ba1e

O000menue u
CHCTEMaTU3aIMs
3HaHUH ITO0 TEMaM
«I'mobanwHas ceTh
WNHuTepHeT u cTpaTeruun
0€301acCHOTO MOBEICHUS
B Heliy, «PaboTa B
MH(pOPMaLOHHOM
MPOCTPAHCTBE»

but6morexa [IOK
https://m.edsoo.ru/8al 7bb3
6

Mopenu u
MOJIETTUPOBAHHUE.
Knaccudukamnmuu
MoOJeJIeN

but6mmorexa [IOK
https://m.edsoo.ru/8al 7be06

TabnuyHble MOZIETH

but6mmorexa [IOK
https://m.edsoo.ru/8al 7c04a

Pa3paboTka
OJTHOTAOIMYHOM 0a3bI
nagaeIx. CocTaBlicHHE
3ampocoB K Oasze
JaHHBIX

10

I'pa¢. BecoBas matpuna
rpada. JlnuHa mytu
MEX/1y BEpILIMHAMU
rpada. Berunciaenue
KOJIMYECTBA ITyTEH B
HaIpaBJIEHHOM
alUKJIMYEeCKOM rpade



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

11

Hepeso. [Tepedop
BapUAHTOB C TTOMOIIIBIO

JepeBa
12 MateMaTHdecKoe bubnnotexa LIOK
MOJIEJTUPOBAHUE https://m.edsoo.ru/8al7¢392
OTarbl KOMIBIOTEPHOTO bu6nuoreka [JOK
13 MOJIEJIUPOBAHUSA https://m.edsoo.ru/8al 7c4aa
O00011EeHNE U
CcHCTeMaTu3alus
14 3HaHuil. KonTposnbHas bu6nuoreka [IOK
paboTa 1o Teme https://m.edsoo.ru/8al 7¢9c8
«MojenupoBaHue Kak
METO/, TIO3HAHMSDY
Pa3Ouenwne 3amaun Ha
OJ13a/Ta49H.
CocraBieHue
aJTOPUTMOB U
15 HpOrpaMM ¢ bu6nuoreka [IOK
https://m.edsoo.ru/8al7cb12
HCIIOJIb30BAaHHEM
BETBJICHUM, ITUKJIOB 1
BCIIOMOTaTEJIbHBIX
aJTOPUTMOB
bub6mmorexa [IOK
16 OAHOMEPHEIE MACCHBEI https://m.edsoo.ru/8al 7cc3e
17 TunoBble AJITOPUTMBL bubnuoreka [IOK

00pabOTKH MacCHBOB

https://m.edsoo.ru/8al 7¢d60



https://m.edsoo.ru/8a17c392
https://m.edsoo.ru/8a17c4aa
https://m.edsoo.ru/8a17c9c8
https://m.edsoo.ru/8a17cb12
https://m.edsoo.ru/8a17cc3e
https://m.edsoo.ru/8a17cd60

18

CopTtupoBKka MaccuBa

O6paboTka 1moToka

bub6nuorexa [JOK

19
JNAaHHBIX https://m.edsoo.ru/8al 7d01c
0O0001EeHEe 1
CHUCTEMATH3ALUS
sHanuil. KontponpHas
20 aboTa 1o Teme buommotera [IOK
p https://m.edsoo.ru/8al 7d1ca
«Pa3zpaboTka
aJTOPUTMOB U
porpaMm»
Vnpasnenue. Curnain. bubmorexa ITOK
21 https://m.edsoo.ru/8al 7d4d
OOpatHas cBs3b P
bubnuorexa [JOK
PoboTtusupoBanHbie
22 https://m.edsoo.ru/8al 7d60
CUCTEMBI 5
DNEeKTPOHHBIC TaOIHUIIBI.
but6moreka [IOK
Tumne! TaHHBIX B
23 . . https://m.edsoo.ru/8al 7d71
suerKax IEKTPOHHOM 0
TaOJIUIIBI -
PenaktupoBanue u bubnuoreka [JOK
24 dbopmaTupoBaHUe https://m.edsoo.ru/8al17d83
TabJIULL 2
BcTpoennrle pyHKIUN
P by BuGmmorexa IIOK
JUISI TIOMCKA
25 https://m.edsoo.ru/8al 7d99
MaKcuMyMma, 0

MHHUMYMaA, CYMMBI 1



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

CpeHero

apupMeTHUIECKOTO
CopTtupoBka u bubnuortexa [JOK
26 buIbTpanKs TaHHBIX B https://m.edsoo.ru/8al 7db7
BBIJICJIEHHOM JIMAIIa30HE 0
ITocTpoenue nuarpamMmm
7 ur ZE)I/IKOB s P butimoreka [JOK
p https://m.edsoo.ru/8al 7e08e
AJIEKTPOHHBIX Ta0IUIIAX
OTHOCHUTENBHAS,
28 abcoIroTHAg U bubmorexa ITOK
https://m.edsoo.ru/8al 7e2b4
CMeIIaHHas ajpecarus
VCI10BHEIE BEIYHUCICHUS
29 B DJICKTPOHHEIX bubnmorexa LIOK
P https://m.edsoo.ru/8al 7e6ba
Tabaumax
30 O6paboTka OONIBIIIX bubnuortexa [JOK
Ha0OPOB TaHHBIX https://m.edsoo.ru/8al 7e87c
YucieHnHoe
31 MOJICIINPOBAHUE B bubmorexa OK
AeTHIp https://m.edsoo.ru/8al 7eaca
AJIEKTPOHHBIX Ta0IUIIAX
O0001EeHne U
CHUCTEMATU3ALIUS
N bub6mmorexa [IOK
32 3HAHHUH 110 TEME
https://m.edsoo.ru/8al 7ec3c¢
«DNEeKTpOHHBIE
TaOJIU LB
1 Posib uH(pOpMaLIMOHHBIX bubnuoreka [IOK

TE€XHOJIOTMI B pa3BUTHH

https://m.edsoo.ru/8al 7ed54



https://m.edsoo.ru/8a17db70
https://m.edsoo.ru/8a17db70
https://m.edsoo.ru/8a17e08e
https://m.edsoo.ru/8a17e2b4
https://m.edsoo.ru/8a17e6ba
https://m.edsoo.ru/8a17e87c
https://m.edsoo.ru/8a17eaca
https://m.edsoo.ru/8a17ec3c
https://m.edsoo.ru/8a17ed54

HSKOHOMHUKH MHUPA,
CTpaHbl, peTHOHA

PesepBHbIN ypoOK.
34 Ob6o06uenne u

cucreMarm3anus.
Nrorosoe noBropeHue

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

OBIIEE KOJIMYECTBO
YACOB I10 ITPOIT'PAMME

34



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




MPOBEPAEMBIE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OEPA30OBATEJBHOM

IHPOI'PAMMBI

7 KIIACC

Kox nposepsiemoro
pe3yJabTarTa

IIpoBepsiemble MpeAMeTHBIE Pe3yabTATHI 0CBOEHHS OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMbI
OCHOBHOTI0 00111€r0 06pa3oBaHus

1

ITo teme «{udpoBasi rpaMOTHOCTHY

1.1

[TosicHATh Ha NpUMepax CMBICH HOHATHH «uHGpopMalus», «MHGOPMAIMOHHBIN mporecc», «obpaboTka
nH(pOpMaLUNy, «XpaHeHHE HHOpMaLUNy, «Iepeaada HHHOopMaLun

1.2

[TpuBOANUTE TpUMEPHI COBPEMEHHBIX YCTPOWCTB XpaHEHUS U Mepenadyd HHPOpMAaIH, CPaBHUBATH HX

KOJMYCCTBCHHBIC XapaKTCPUCTUKHU

1.3

HonyanL " UCIIOJIb30BaTh I/IH(i)OpMaIII/IIO 0 XapaKTCPUCTUKAX NNEPCOHATIBHOTO KOMIIBKOTEPA U €TI0 OCHOBHBIX

arieMeHTax (IIpoLeccop, ONepaTuBHAsI MaMsTh, JOJTOBPEMEHHAs MaMsTh, YCTPOICTBA BBOIa-BhIBOA)

1.4

CoOTHOCHUTH XAPAKTCPUCTHUKH KOMIIBIOTEPA € 3aa4YaMi, pCIaCMbIMHU C €TI0 ITIOMOIILIO

1.5

OpHeHTHPOBaThCS B HMEPApXUUYECKOW CTPYKType (aiyioBoi cHCTEMBI (3amMChIBaTh IMOJHOE HMS (aiina
(karamora), myTh K (aitmy (KaTanory) mo HMMEIONIEMYCs ONUCAHUIO (alIOBOH CTPYKTYpBI HEKOTOPOTO
MH(OPMALIMOHHOTO HOCUTEJIS)

1.6

PaGotath ¢ (ailioBoli cucTEMOM NEPCOHAJIBHOTO KOMIIBIOTEPA C MCIOJIb30BAaHUEM TI'paUUECKOTO
uHTepderica: co3naBaTh (KOMUPOBATH, IEPEMEIIATh, IEPCUMEHOBBIBATh, YAAIATh U apXUBUPOBAThH (ailiibl U

KaTaJIOT'¥, UCIIOJIb30BaTh AaHTUBUPYCHYIO IPOrpamMmy)

1.7

Hckate unpopmanuto B MHTEpHETE (B TOM YHCIIE MO KIIOYEBBIM CIOBaM, MO M300pPaKEHUIO), KPUTHUECKH

OTHOCUTBCSI K HaljeHHOW uHGOpMAIMK, OCO3HaBaThb OMACHOCTb JUIsl JIMYHOCTM U  OOIIecTBa




pacmpocTpaHeHuss BpPEJOHOCHOM HWH(GOpMaluu, B TOM YHUCJIE JKCTPEMUCTCKOTO U TEPPOPUCTUYECKOTO

Xapakrepa
1.8 [TonuMate CTpyKTYypy aipecoB BeO-pecypcoB
1.9 Hcnosib30BaTh COBPEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHHUKAIUH
Cobmtonate TpeboBaHMS 0e30MacHOM SKCIUTyaTallUM TEXHUYECKUX CpPEACTB HH(DOPMAIMOHHBIX H
110 KOMMYHHKAIIMOHHBIX TEXHOJIOTHI, cO0JII01aTh CETEBOM 3TUKET, 6a30BbIe HOPMBI HH(OPMALIMOHHON ITUKH U
' npaBa mpu paboTe ¢ NPUIIOKEHUAMH Ha JIIOOBIX ycTpoicTBax M B VIHTepHeTe, BbIOMpaTh Oe30IacHbIe
CTpaTeruy MOBE/IEHH B CETH
111 [TpumensT  MeTOAbl  NPO(MMIAKTUKA  HEraTUBHOTO  BIUSHUS ~ CPEACTB  MHGOPMALMOHHBIX U
' KOMMYHHKAIIMOHHBIX TEXHOJIOTMH Ha 37J0POBBE M10JIH30BATEIS
2 ITo Teme «Teopernueckue 0OCHOBBI HHHOPMATUKI
91 KoaupoBate M jAeKkoAMpoBaTh COOOIICHHWS MO 33JaHHBIM IIpaBWJIaM, JAEMOHCTPUPOBATh IOHUMAaHHE
' OCHOBHBIX PUHIIUIIOB KOJWPOBAHMS HH(OPMAIIUHU Pa3IMIHON IPUPOJIbI (TEKCTOBOM, rpaduecKoi, ay 1o -)
) CpaBHUBATh JJIUHBI COOOIICHWH, 3alMUCAaHHBIX B pPa3IUYHBIX andaBUTaX, OMEPUPOBATH EAMHHUIIAMU
' u3MepeHuss HHPOPMAITMOHHOT0 00bEMA U CKOPOCTH Nepeiaun JaHHBIX
23 OrneHnBaTh U CPAaBHUBATH pa3Mephl TEKCTOBBIX, T'pauiuecKuX, 3BYKOBBIX (pailioB u Buaeodaiiios
3 ITo Teme «MH(popMaIIOHHBIE TEXHOJIOTUN
31 [IpencraBnsaTh pe3ynbTaThl CBOEH JAESITEIBHOCTH B BUAE CTPYKTYPUPOBAHHBIX HJUIIOCTPUPOBAHHBIX
' JOKYMEHTOB, MYJIbTUMEIUIHBIX NPE3eHTalUi
8 KNIACC

Koa nposepsiemoro

IIpoBepsieMble mpeAMeTHBIE Pe3yJbTAThl 0CBOEHUSI OCHOBHOI 00pa3oBaTe/IbHOI NPOrpaMMbl




pe3yJjbTaTa OCHOBHOI'0 00111er0 00pa30BaHUsA
1 [To Teme «TeopeTrueckue 0CHOBBI HH(DOPMATHKI
1.1 [TosicHATh HAa MpUMepax pa3Inyuus MEXAY MO3UIIMOHHBIMU U HEMO3UIIMOHHBIMU CUCTEMAaMH CUUCIICHUS
12 3anuckIBaTh U CpaBHUBATH 1eible yncia oT 0 1o 1024 B pa3nuyHbIX MO3UIMOHHBIX CHCTEMaX CUHUCIICHUS
] (c ocHoBaHusIMHU 2, 8, 16), BBIOIHITH apupMEeTUYECKHE OTIepalluU HaJl HUMH
1.3 PackpbIBaTh CMBICII TOHATUIN «BBICKA3bIBAHUEY, «JIOTUYECKAS ONEPALUs», «JIOTHYECKOE BBIPAKEHUE»
3anuchiBaTh JOTUYECKHE BBIPAKEHHS] C HUCIIOJIB30BAHHEM JM3BIOHKIIUU, KOHBIOHKIIMW U OTPHUIAHUA,
1.4 ONPENENATh UCTUHHOCTh JIOTUYECKUX BBIPAKEHUM, €CIM M3BECTHbI 3HAUEHUS UCTUHHOCTH BXOJSIIUX B
HEr0 MEePEMEHHBIX, CTPOUTH TAOJIHIIBI UICTUHHOCTH JJISI TOTUUECKUX BBIPAKCHUM
2 ITo TemMe « AITOPUTMBI M TPOTPAMMHUPOBAHUE)
21 PackpbiBaTh CMBICII NOHSATHH «UCIOJHUTENbY, «AJITOPUTM», IIPOrpaMma», MOHUMAsl Pa3HUIy MEXKIY
' ynoTpebJeHeM 3TUX TEPMUHOB B OOBIIEHHOH peun U B MTHPOPMATHKE
2.2 OnuceIBaTh AITOPUTM PEIICHUS 33/1a4U PAa3IMYHBIMU CIIOCOOAMH, B TOM YUCJIE B BHJIE OJIOK-CXEMBI
23 CocTaBinsATh, BBINOJHATH BPYYHYI0 U Ha KOMIIBIOTEPE HECIIOXKHBIE QJITOPUTMBI C HCIOJIb30BaHUEM
' BETBJICHUH U LIUKJIOB JIJISl YIIPABJICHUS UCTIOTHUTEIAMU
94 Hcnonb30BaTh KOHCTAHTHI U MEPEMEHHBIE PA3TUYHBIX TUIOB (UHCIIOBBIX, JJOTUYECKUX, CHMBOJIBHBIX),
) TAK)K€ COJEPIKAIUE UX BBIPAXKEHUs, MCII0JIb30BATh ONEPATOP NMPUCBANBAHUS
2.5 Vcnonb30Bath npu pazpaboTKe MporpamMm JIOTHYECKUEe 3HAYCHUSI, OTIEPAIIH U BBIPAXKECHHS C HUMU
6 AHanu3upoBaTh NPEJIOKEHHbIE AJITOPUTMbI, B TOM YHCII€ ONPENENSATh, KaKHe Pe3yJIbTaThl BO3MOXKHbI
' IIpU 33JaHHOM MHO>KECTBE UCXOHBIX 3HAYECHUN
CoznaBath U OTJIQXXHBaTh MPOTPAMMBI Ha OJHOM U3 SI3BIKOB mporpammupoBanus (Python, C++, [Tackansb,
97 Java, C#, lllkonpHBIH ANTOPUTMHYECKUN SI3BIK), peaqu3yroIIMe HECIOKHBIC alrOpUTMbl 00paOOTKH

YHUCJIOBBIX JaHHBIX C HMCIIOJb30BaHHECM IIHMKJIIOB U BCTBJ’[GHI/Iﬁ, B TOM YHUCJIC PCATU3YIOIIHUE ITPOBCPKY

ACIIMMOCTHU OJHOT'O HECJIOr0 YHCJia Ha APYroc, IMPOBCPKY HATYPAJIBHOTO YUCJId HAa NPOCTOTY, BBIACIICHUS




uGp U3 HATYpaJIbHOTO YUCIIa

9 KITIACCA

Konx nposepsiemoro

IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTAThl 0CBOEHNSI OCHOBHOI 00pa30BaTeILHONH MPOrpaMMbl

pe3yJjbTaTa OCHOBHOI0 00111€r0o 00pa30BaHuUsA
1 ITo Teme «{u¢poBas rpaMOTHOCTB»
Hcnonp30BaTh COBPEMEHHbBIE HHTEPHET-CEPBUCHI (B TOM YHMCIIe KOMMYHHUKAIIMOHHBIC CEPBUCHI, 00JIaYHbIE
1.1 XPaHWINILA JaHHBIX, OHJIAHH-IIPOrpaMMBbl (TEKCTOBBIE U I'pauuecKue peaaKkTophl, Cpelbl pa3paboTK) B
y4eOHOM U TTOBCETHEBHOM NESITETBHOCTH
12 [TpuBoUTh NMpUMEpHl HCHOIB30BaHUS T€OMH(DOPMALMOHHBIX CEPBUCOB, CEPBUCOB TIOCYAAPCTBEHHBIX
' ycnyr, 00pa3oBaTeIbHbIX cepBUCcOB MIHTEepHETa B yueOHON M MOBCETHEBHOM JESITEIbHOCTH
Hcnonb30BaTh pa3iuyHble CPECTBA 3AIUTHL OT BPEAOHOCHOI'O IPOTPaMMHOTO oOecnedeHu s, 3aluaTh
NEePCOHATIBHYI0 MH()OPMAIMIO OT HECAHKIIMOHUPOBAHHOI'O JOCTYNa W €ro IMOCIEACTBUN (pa3riameHus,
1.3 MOJIMEHBI, yTpaThl NAHHBIX) C YYETOM OCHOBHBIX TEXHOJIOTMYECKHX M COLHMAJIBHO-TICUXOJOTHYECKUX
aCIEKTOB HCIONb30BaHMUs ceTH HMHTepHeT (ceTeBasi aHOHMMHOCTb, IIU(POBON cied, ayTeHTHYHOCTb
CyOBEKTOB M PECYpCOB, OIACHOCTh BPEJIOHOCHOT'O KOJIa)
14 Pacrio3HaBaTh NMONBITKM M INpEeAyNpexXIaThb BOBJICUYEHHE ce0s U OKpPYXKAlOIIMX B JIECTPYKTUBHBIE U
] KpUMHUHAJIbHbIE (OPMBI CETEBOM AKTUBHOCTH (B TOM 4Mciie KHOEpOYyJUIHHT, (PUIITIHT)
2 1o reme «Teopernueckue 0CHOBBI HHHOPMATHUKI
21 PackppiBaTh CMBICT HOHSTUH «MOJENb», «MOJEIUPOBAHUEY, ONPEICNATh BUABI MOJENEH, OLIEHUBATh
aJIeKBaTHOCTb MOJIEIN MOJIEJIUPYEMOMY OOBEKTY U LEJISIM MOIEIUPOBAHUS
2.2 Vcnonb3oBath rpadbl U AepeBbs JUIsI MOJCIUPOBAHUS CHCTEM CETEBOM M MEpapXMUYECKOMl CTPYKTYpBHI,




HAXOJIMTh KpaTYalIIHMi MyTh B Tpade

ITo Teme « ATrOpUTMBI U TPOTPAMMHUPOBAHUEY

3.1

Pa30OuBath 3aa4 Ha IMoA3aaadyr, COCTABJIATH, BBIIOJHATH BPYUYHYIO W Ha KOMIIBIOTECPE HCCJIOXKHBIC
AJITOPUTMBI C UCIIOJIB30BAHHUEM BCTBJICHI/If/'I, OUKJIOB W BCIIOMOTAaTCJIIBHBIX AJTOPUTMOB JI YHOPABICHUSA

HUCIIOTHUTCIIAMUA

3.2

CoCTaBIATh W OTIAXHUBATh MPOTPAMMBI, PEATMU3YIOIIUE TUIOBBIE ANTOPHUTMBI OOPAOOTKU YHUCIIOBBIX
MOCJIeIOBATEILHOCTEH MIIM OJTHOMEPHBIX YHCIIOBBIX MACCHBOB (ITIOMCK MAKCUMYMOB, MUHIMYMOB, CYMMBI
WIM KOJIMYECTBA JJIEMEHTOB C 3aJaHHBIMH CBOMCTBAMH) Ha OJHOM M3 S3bIKOB MPOTrPaMMHPOBAHUS
(Python, C++, [Tackans, Java, C#, lllkonbHbII ANTOpUTMHYECKUN SI3BIK)

[To reme «MHpOpMaIIIOHHBIE TEXHOJIOTUID)

4.1

Br16upath crioco6 mpeacTaBieHus JaHHBIX B COOTBETCTBUH C IMOCTABJICHHOM 3aadeil (TaOIUIIbI, CXEMBI,
rpauky, IuarpaMMbl) C HCIIOJIB30BAaHHUEM COOTBETCTBYIOLIMX IPOTPAMMHBIX CPEACTB 00pabOTKH

JAaHHBIX

4.2

Hcnonn3oBarh OJICKTPOHHBIC Ta6JII/ILU>I JUJIA O6pa6OTKI/I, aHalin3da U BU3yaJIU3allUU YUCIIOBBIX JAHHBIX, B

TOM YHCJIC C BBIACICHUECM AHalla30Ha Ta6JII/ILILI 1 ynnops109YMBaHUCM (COpTHpOBKOfI) €ro 3JICMCHTOB

43

Co3maBaTh W TNPHUMEHATh B D3JCKTPOHHBIX Tabmumax (GopMmynsl A pacy€ToB C HMCIOJIb30BAaHHEM
BCTPOGHHBIX apupMeTHuecKux GyHKIUN (CyMMHUPOBAaHKE U MOACYET 3HAYCHU, OTBEUAOIIUX 3aJaHHOMY
YCIIOBUIO, cpefiHee apupMeTnyeckoe, MOMCK MaKCHMaIbHOTO M1 MUHUMAJIBHOTO 3HAYEHUs), a0COTIOTHOM,

OTHOCHUTEIBHOW, CMEIIAHHOM aJpecanuu

44

Hcnonabp3oBath 3JICKTPOHHBIC Ta6J'II/II_U)I AJIs1 YACJICHHOI'O MOJCIMPOBAHUA B IIPOCTHIX 3aJaydax M3 pPa3HBIX
peAMETHBIX oOnacTen




IMPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

7 KIIACC

Kon

IIpoBepsieMblil 3JIEMEHT CO/IEPKAHUS

[{udpoBas rpaMOTHOCTH

1.1

KomnbioTep — yHUBEpcalbHOE BBIYUCIUTENIBHOE YCTPOMCTBO, paloTarouiee Mo mporpaMme. TuUIbl KOMIIBIOTEPOB:
NEPCOHATIbHBIC KOMIIBIOTEPBI, BCTPOCHHBIE KOMIBIOTEPBI, CYNEPKOMIbIOTEPbl. MoOOWIBHBIE ycTpolcTBa. TexHHKa
0€301acCHOCTH U MTpaBmJia PabOTHI HA KOMITBIOTEPE

1.2

OcHOBHBIE KOMIIOHEHTHI KOMIIBIOTEpPA M HX Ha3zHauyeHue. [Ipomeccop. OmnepaTuBHas M IOJTOBPEMEHHAsl MaMSTh.
VYcrpoiictBa BBoAa u BbIBOJA. CeHCOpHBIM BBOJ, JAaTYMKH MOOWJIBHBIX YCTPONCTB, CpEICTBA OHMOMETPHUYECKOM

ayTCHTH(PUKAIUH

1.3

Hctopusi pa3BUTHS KOMIIBIOTEPOB M IporpaMMHoro oOecrneuenus. [lokonenust kommbrorepoB. CoBpeMeHHbBIE
TEHACHIMH pa3BUTHS KoMmibloTepoB. Cynepkomnsiotepsl. [lapannenbhbeie BerunciaeHus. IlepcoHanbHbIil KOMIBIOTED.
[Tpouieccop u ero xapakTepUCTUKH (TaKTOBAs YaCTOTa, pa3paaHocTh). OnepaTuBHas NamsaTh. JJoiroBpeMeHHas naMsTh.
YcrpoiictBa BBoAa M BbIBOAA. OO0BEM XpaHUMBIX NAHHBIX (ONEpaTHBHAS MaMATh KOMIIbIOTEpa, KECTKUM NUCK H

TBEPAOTENbHBIN HAKONUTENb, IOCTOSIHHAS MaMITh CMapTQOHA) U CKOPOCTh AOCTYIA ISl Pa3IMYHbIX BUAOB HOCUTEIEH

1.4

[Iporpammuoe obGecneuenue kommbioTepa. I[lpuknanHoe mnporpammHoe obecrneueHue. CHCTEMHOE INPOrpaMMHOE
obecnieuenne. Cuctembl nporpammupoBaHus. IIpaBoBas oxpaHa MporpaMM M JaHHbIX. becruiaTHble U YCJIOBHO-
OecraTHble TporpaMmMbl. CBOOOJHOE MTPOrpaMMHOE OOecreueHIe

1.5

@aiinel 1 nmanku (karanoru). Tumbl ¢aiinoB. CBoiicTBa (aityioB. XapakTepHble pa3Mepbl (DaiJioB pa3IMYHBIX THUIIOB

(cTpaHHIIa TEKCTA, IMEKTPOHHAS KHUTA, (poTorpadus, 3anuch MECHU, BUACOKIUI, TOJTHOMETPAXKHBINA (HHIbM)

1.6

[TpuHIHIB TOcTpOoeHUs (aitnoBeix cucteM. [lonHoe nMs daitna (manku, katanora). [lyTs k Qaiiny (mamnke, KaTauory)




daitnoBeiii MeHemkep. Pabora ¢ dakimamMu w mankamu (KaTajgoramM): CO3JaHHE, KONMPOBAHUE, INEpEeMEIICHUE,

17 neperMEeHOBaHNE U yaaneHue (aiioB u namok (karanoros). [Touck ¢aitinoB cpencTBaMu onepanuoHHON CHCTEMBI
1.8 ApxuBaius JaHHbIX. Mcrionb30BaHne MpOrpaMM-apXuBaTopoB
1.9 KoMnbroTrepHsle BUPYCHI H IpYTHe BPEJOHOCHBIE IPOorpaMmsl. [IporpaMmsl 1J1s 3aIUUTHI OT BUPYCOB
OO0benuaeHne KoMIbIOTEpoB B ceTh. Cerh MHTEepHET. Beb-cTpanuma, BeO-caiiT. CTpyKTypa aapecoB BeO-peCypcoB.
1.10 bpaysep. IlouckoBbie cuctemsl. Ilonck mHpopManuy 1mo KIOUYEBBIM CJIOBaM U MO H300pakeHHI0. J|0CTOBEPHOCTH
uHpOpManuu, nosryyeHHo u3 VutepHera
1.11 CoBpeMEHHBIE CEPBUCHI HHTEPHET-KOMMYHHKAIUN
L12 CereBoil 3TuKeT, 0a30Bble HOPMbl MH(POPMALMOHHON 3TUKM U TpaBa npu pabore B cetu UMurepner. Crparteruu
‘ 6e3onacHoro noeeaeHus B Intepuere
2 TeopeTrnueckne 0CHOBBI MH(POPMATHKH
Wudpopmaniysg — 0JHO U3 OCHOBHBIX MOHATUI coBpeMeHHOW Hayku. UHdopmanus kak cBeieHus, peaHa3HaueHHbIE [
2.1 BOCTIPUATHS YEJIOBEKOM, W HH(pOpMAIMs Kak TaHHbIE, KOTOpble MOTYT ObITh 00paboTaHBl aBTOMATH3MPOBAHHOMN
CHCTEMOU
29 JIMCKpeTHOCTh JaHHBIX. BO3MOXHOCTD ONHMCAHUS HEMPEPBHIBHBIX OOBEKTOB M IMPOIECCOB C MOMOIIBIO JHUCKPETHBIX
' naHHbIX. H(OpManmoHHbIe TPOIECCHl — MPOIECCHl, CBSI3aHHBIE C XpaHEHHEM, MPeoOpa3oBaHuEM U Nepeayeii TaHHbIX
CumBoi. Andasut. MomHocts andasurta. PasHooOpaszue s3bIkoB U andaBuToB. EcTecTBEHHbIE U (POPMATbHBIE S3BIKH.
23 AndaBuT TEKCTOB Ha PycCKOM si3bIke. J[BomuHbIH andaBut. KoanmuecTBo BCEBO3MOXKHBIX CJIOB (KOJOBBIX KOMOMHAIMA)
’ ¢ukcupoBaHHOM UIMHBI B JBoWYHOM andasute. [IpeoOpazoBanue mroboro andasura k aBoruHOMy. KommuectBo
pa3NUyHBIX CJI0B (PUKCUPOBAHHOM JUIMHBI B aJIhaBUTE ONPEEeIEHHON MOIITHOCTH
54 KoaupoBanue cUMBOIOB OJHOTO andaBuTa C MOMOINBIO KOJOBBIX CJIOB B JApyrom andaBuTe, KojoBas Taliulia,
’ JIEKOIUPOBAHKE
2.5 JBonunbIit koa. [IpeacTaBieHre TaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B JIBOMYHOM aji(haBUTE
2.6 WudopmannoHHeli 06bEM JaHHBIX. BUT — MUHUMaNbHAs eIMHUIA KOJIWYecTBAa MH(QOpPMAIMM — JIBOMYHBIN pas3ps.




Baiit, kunobaiT, MerabaiT, ruradamt

2.7 CkopocTh nepeaun JaHHbIX. ENWHUIBI CKOPOCTH Nepenadyn JaHHbIX. MckaxeHnne nHpopmaluu rnpu nepegaye
KoaupoBanue texctoB. PaBHOMepHBbINt ko7. HepaBHoMmepHbIii kona. KoaupoBka ASCII. BocbMHOUTHBIE KOIHUPOBKHU.
2.8 [Tonsatne o xomupoBkax UNICODE. JlekogupoBaHue COOOIIEHHH C HCHOJB30BAaHHEM pPAaBHOMEPHOTO U
HepaBHOMEpHOTro Kos1a. H(popManmoHHbIH 00BEM TEKCTa
19 OOmee mpexacraBiaeHue o LUGPOBOM IMPEICTaBICHUM AayIUMOBU3YaJbHBbIX M JPYIMX HENPEPHIBHBIX JaHHBIX.
' Komuposanue nsera. [{BeroBbie monenu. Moaens RGB. I'my6una koguposanus. [Tanurpa
510 PactpoBoe u BexkTOpHOE npencTaBieHue u3odpaxkenuil. Ilukcens. Ouenka nHGOPMAMOHHOTO 00bEMaA rpapUuecKUx
‘ JAHHBIX JJIs1 pAaCTPOBOI0 M300paKEeHUs
211 Koauposanue 3Byka. PazpsaHocTs U yactoTa quckpernsanuu. Konndectso kaHanoB 3anucy. OLeHKa KOJIMYECTBEHHBIX
' [IapaMeTpOB, CBSI3aHHBIX C MIPE/ICTaBICHUEM U XPAaHEHHEM 3BYKOBBIX (paiiyioB
3 MudopmanroHHble TEXHOIOTUH
3.1 TexcTOBBIE TOKYMEHTHI M UX CTPYKTYPHBIC AJIEMEHTHI (CTpaHuIla, ad3all, CTPOKa, CIIOBO, CHMBOJT)
10 TekcToBBIN MpoLECCOp — WHCTPYMEHT CO3/aHusl, pelJakTHpoBaHusA U (popmatupoBanus TekcTtoB. IlpaBuia Habopa
) TEKCTa
PenaktupoBanue texcra. CoiictBa cumBoioB. lpudt. Tunsr mpudros (pyOnensle, ¢ 3acedKkaMy, MOHOIIHPUHHBIE).
33 [Tomy>xupHoe U KypcuBHOe HauepTaHue. CBolicTBa a03aleB: IpaHUIbI, a03alHbIIl OTCTYN, HHTEpPBaJ, BEIpABHUBAHHE.
CtuneBoe popmaTHpOBaHUE
34 CtpykTypHupoBaHHe MH(GOPMALIMU ¢ IOMOIIBIO CIIUCKOB M Tabaul. MHOroypoBHeBble criucku. /loGaBieHue tabaull B
‘ TEKCTOBBIE JOKYMEHTHI
15 BceraBka m300paykeHUil B TEKCTOBBIE JOKYMEHTHl. OOTekaHue H300pakeHUI TEKCTOM. BKiIodeHHe B TEKCTOBBIM
] JIOKYMEHT Axarpamm 1 Gopmyi
3.6 [TapameTpsl cTpaHUIlBl, HyMepamus cTpanuil. Jlo6aBieHre B TOKYMEHT KOJIOHTUTYJIOB, CCHUIOK
3.7 [TIpoBepka mpaBomucanusi. PacctanoBka mepeHocoB. ['onocoBoi BBoJ TekcTa. OnNTHYECKOE paclo3HaBaHHUE TEKCTa.




KommnbrotepHsiii iepeBo/1. Micnons3oBanue cepBucoB ceTn IHTepHET i1t 00pabOTKH TeKCTa

3.8 3HaKOMCTBO ¢ rpaduueckuMu peaakTopamu. PactpoBbie pucynku. Mcnonb3oBanue rpaguueckiux NpUMUTHBOB
Oneparyn peJakTHPOBaHUs Tpauiecknx 0OBEKTOB, B TOM YHcie MUPPOBBIX (poTorpaduii: M3MEHEHHE pa3mepa, 00peska,
3.9 MOBOPOT, OTpakeHHe, paboTa ¢ 00JIacTIMU (BBIIEICHUE, KOMMPOBAHUE, 3aJUBKa 1IBETOM), KOPPEKIUS 1[BETa, SIPKOCTH U
KOHTPACTHOCTH
3,10 Bexrtophnas rpaduxa. Co3nanne BEKTOPHBIX PUCYHKOB BCTPOCHHBIMU CPEACTBAMH TEKCTOBOTO MPOLIECCOPA WIIA IPYTUX
' nporpaMM (npusosxeHuii). JlobaBneHne BEKTOPHBIX PUCYHKOB B JOKYMEHTBI
311 [TonroroBka MynapTUMEIUHHBIX mnpe3eHTanuil. Cnaiin. JloOaBineHue Ha ciaiig Tekcra U u3oOpaxenuil. Pabora c
' HECKOJIbKUMU CllaiilaMu
3.12 JloGaBneHue Ha ciaiifl ay IMOBU3yaIbHBIX TaHHBIX. AHUMAaNUA. | HepCChUIKH
8 KUIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAeP:KAHUS
1 Teopetnueckre 0CHOBBI HHHOPMATHKHU
11 Heno3unuonHele U Mo3WLMOHHBIE cucTeMbl cunciaeHus. Andasut. OcHoBanue. Pa3Bépuyras ¢opma 3amucu uucia.
' [lepeBos B AECATHUHYIO CUCTEMY YHCEJN, 3aITUCAHHBIX B APYTUX CUCTEMAaX CUMCICHUS
1.2 Pumckasi cuctema cuucieHus
JBonunas cucrema cuucienus. [lepeBon nenpix yucen B npeaenax or 0 go 1024 B 1BOMYHYIO CUCTEMY CUHCIICHHS.
13 Bocbemepuunast cucrema cuucienus. [lepeBon gucen u3 BOCbMEPUYHON CUCTEMBI B IBOUYHYIO U JACCATHYHYIO CUCTEMBI
' u obpatno. lllectHannarepuynas cucrema cuucieHus. [lepeBoa yncen u3 mecTHaaTepUIHON CUCTEMBI B IBOMYHYIO,
BOCBMEPHUHYIO M JECATHUYHYIO CUCTEMBI U 00pATHO
1.4 ApudmeTnueckue onepanyy B IBOUYHON CUCTEME CUMCICHUS




Jlorndeckue BBICKA3bIBaHUS. Jlormueckne 3HAUCHUS BBICKA3BIBAHHUU. 9HCM€HTapHHe N COCTaBHBIC BbICKAa3bIBAHU.

Jlornueckue onepanuu: «u» (KOHBIOHKIHUS, JIOTHYECKOE YMHOXKEHUE), «UIN» (AU3BIOHKIUSA, JIOTHYECKOE CIOKEHUE),

L5 «He» (1ormueckoe oTpuuanue). Ilpumopurer noruueckux onepauuid. OmnpeneneHre HCTUHHOCTH COCTaBHOTO
BBICKA3bIBAHUS ITPU U3BECTHBIX 3HAUCHUSAX UCTUHHOCTH BXOSIIUX B HETO 3JIEMEHTAPHBIX BHICKAa3bIBAaHUMN
16 Jlornueckue BeIpakeHUs. [IpaBwiia 3ammcu JIorMyecKuX BbIpakeHW. [locTpoeHne TaOiaMI] MCTUHHOCTH JIOTUYECKHX
' BBIPAXKEHUI
1.7 Jlornueckue >1eMeHThl. 3HAKOMCTBO € JJOTMYECKHUMH OCHOBAMH KOMIIBIOTEpA
2 ANTOpUTMBI U IPOTPAMMHUPOBAHUE
2.1 [Tonsitue anroputma. MlcnogHuTENM AITOPUTMOB. AJITOPUTM Kak IJIaH YIPABJICHUS UCIIOJIHUTEIEM
2.2 CaoiictBa aniroput™a. CriocoObl 3aITUCH aITOpUTMa (CJIOBECHBIH, B BUIE 0JIOK-CXEMBI, TPOTpaMMa)
AnroputMuueckre KOHCTpYyKUUU. KOHCTpyKIus «cnenpoBanue». JInHelHbl anroput™. OTrpaHMUYE€HHOCTh JIMHEUHBIX
23 aJIrOPUTMOB: HEBO3MOXKHOCTh HPEAyCMOTPETh 3aBHUCUMOCTb IOCIEIOBATEIbHOCTU BBINOIHSAEMbIX JEUCTBUM OT
WCXO/IHBIX TAHHBIX
24 KoHcTpykiust «BeTBIICHHE»: TIOTHAST M HemoJiHass (opMbl. BRITTONTHEHHE W HEBBITIOJHEHHUE YCIOBUS (MCTUHHOCTh U
' JI0’KHOCTb BBICKa3bIBaHUs). [I[pOCThIC U COCTABHBIC YCIOBUS
55 KoHCTpyKIIUsST «TTOBTOpPEHHUE»: HMUKIBI C 33aJIaHHBIM YHCJIOM IMOBTOPEHUH, C YCIOBHUEM BBIITOJTHEHUS, C TTEPEMEHHOM
' LUKIJIA
Pazpabotka ana ¢hopMaabHOTO MCIIOIHUTENS aarOpUTMa, MPUBOSAIIETO K TpeOyeMoMy pe3ynbTaTy MpU KOHKPETHBIX
26 MCXO/JHBIX JAaHHBIX. Pa3paboTka HECI0XXKHBIX AITOPUTMOB C MCIOJb30BAaHUEM ITUKIIOB M BETBICHUHN JUISl YIPABICHUS
' dbopManbHBIMU HUCHOJHUTENSAMU. BBIMOTHEHHE anropuTMOB BpYYHYIO M Ha KoMmmbiorepe. CHHTaKCHYeCKHE U
noruyeckue ommoOku. OTKa3bl
57 A3k mporpammupoBanus  (Python, C++, Java, C#, Ilkoneubiii Anroputmudeckuii S3pik). Cucrema
' MPOTPaAaMMHUPOBAHUS: PEAAKTOP TEKCTA IPOTPAMM, TPAHCIISITOP, OTJIAIUYUK
2.8 [lepemennas: tur, ums, 3HaueHue. Llenblie, BENIeCTBEHHbIE U CUMBOJIBHBIC IIEPEMEHHbBIC




Omneparop npucBauBanus. ApuMeTndecKrue BEIpaKEHUS U MOPSIOK UX BbruncieHus. Onepanuu ¢ HeIbIMU YHCIIaMU:

29 1LIEJIOYUCIIEHHOE JIEJIEHNE, OCTAaTOK OT JesieHus. [IpoBepka geInMocTi 0JTHOrO 1I€JI0r0 YMCIa Ha IPpYroe
BetBnenus. CocTaBHble yCIOBUS (3alMCh JIOTMUECKUX BBIPAXKEHUN Ha HM3y4aeMOM S3bIKE MPOrPaAaMMHUPOBAHMS).
2.10 HaxoxaeHne MUHUMyMa W MakCUMyMa M3 JBYX, TpE€X M 4YeThIp€X uMcen. PemeHue KBaJpaTHOTO YypaBHEHUS,
MMEIOIIETO BEIIECTBEHHbIE KOPHU
511 Juanoroas OTiIajKa MporpaMm: MOIIaroBoe BHIMOJHEHHE, IPOCMOTP 3HAYEHHUI BEIMYUH, OTJIaI0UHbIA BBIBOJ, BBIOOD
' TOUYKH OCTAaHOBA
[ukn ¢ ycnoBueMm. Anroput™ EBKiInaa ais HaxoKIeHUST HauOOJIbIIero o0IIero AeIUTeNs ABYX HaTypalbHBIX YHCE.
2.12 Pazbuenue 3amucu HaTypajJbHOTO YKCIAa B MO3UIMOHHOM CHUCTEME C OCHOBAaHHMEM, MEHBIIMM MM paBHbIM 10, Ha
OTJIEIbHBIE IIU(PHI
5 13 [{uks ¢ nepeMeHHON. ANTOPUTMBI IPOBEPKH JEITUMOCTH OJHOTO LEJIOr0 Yucia Ha JApyroe, IpoBEpPKU HATYpPajJbHOIO
' YpCia Ha IPOCTOTY
)14 OOpaboTka CUMBOJIBHBIX JaHHBIX. CHMBOJBHBIE (CTPOKOBBEIC) TepeMeHHble. [locuMBonbHas 00pabOTKa CTPOK.
' IToncuéT yacTOTHI NOSIBICHUS CUMBOJIA B cTpoke. BetpoeHnnble GyHKIMU 15151 00paboTKH CTPOK
21 OnpeneneHre BO3MOXKHBIX pPE3yJbTaTOB padOThl aNropuT™Ma IMpPU 3aJaHHOM MHOYKECTBE BXOJHBIX JAHHBIX,
15 OTIpe/ieNIeHre BO3MOKHBIX BXOJHBIX TAHHBIX, IPUBOISIINX K TAHHOMY PE3yJIbTaTy
9 KUIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAePKAHUS
1 I{u¢posast rpaMOTHOCTH

1.1

I'mobanvnast cetp HWMurepner. I[P-ampeca y3noB. CereBoe XpaHEHHME MaHHBIX. MeETOIbl WHAMBUAYATbHOTO U

KOJUISKTHBHOTO pa3MeleHns HoBoW mHpopmarun B MHTepHeTe. bonbime naHHble (MHTEpPHET-TaHHBIC, B YaCTHOCTH




JIaHHbIE COITMATBHBIX CETEH )

1.2

[Tonsitue 06 MHPOpPMAIMOHHONM Oe30macHOCTU. YTpo3bl HH(GOPMALMOHHON 0€30MacHOCTH MpH paboTe B II1006aIbHOM
CETH U MEeTOJbI IpoTHUBOAeHcTBHs M. [IpaBuna 6e3omacHoi ayTeHTUUKANKK. 3alIKTa TUIHONH HHDOPMAIINH B CETH
Wntepuer. bezomacusie cTpateruu noseneHus B cetu Mutepuer. [IpeaymnpexaeHne BoBiIeUeHUs B I1€CTPYKTUBHbBIE U

KpUMUHAJIbHBIE (OPMBI CETEBOM aKTUBHOCTH (KMOEpOYIITUHT, GUIIMHT U Jpyrue Gopmbl)

1.3

Bunsl nestensHoct B MIHTepHeTe. IHTepHET-cepBUCH: KOMMYHUKALMOHHBIE CEPBUCHI (1OYTOBas CilIyx0a, BHJEO-
KOH(EpEeHII-CBSI3b U JIpYrue), CIpaBOYHbIE CIIyKObI (KapTbl, paclMCaHUs U APYTHE), MOUCKOBbIE CIYKOBI, CIyKOBbI
OOHOBJIEHMsI INPOrpaMMHOro oOecrnedeHus U apyrue ciykObl. CepBUCBHI TOCYyAapCTBEHHBIX yciyr. Oo6iauyHble
XpaHuIua JaHHbIX. CpeacTBa COBMECTHOM pa3paboTKH JOKyMEHTOB (oHnaiiH-oducel). [IporpaMmHoe obecnedenue
KaK BeO-CEepBUC: OHJIAIIHOBbIE TEKCTOBBIE U rpadMuecKie peaakTOphbl, CpeIbl pa3paboTKuU IporpaMmm

TeopeTnueckre OCHOBBI HHPOPMATHKH

2.1

Mopens. 3agaun, pemraemMple ¢ TOMOIIbIO MoaenupoBanus. Kinaccudukanuu monesneil. MarepuanbHble (HATypHBIE) U
nH(popmanmoHHsie Mojnenu. HempepwsiBHBIE W AMCKpeTHBIE Mojenu. Mmutanmonnele Mozenu. MrpoBbie MopenH.
O1ieHKa COOTBETCTBHS MOJICTTH MOJICIUPYEMOMY OOBEKTY U IIEJISIM MOJISTUPOBAHUS

2.2

Tabnuunsle Mmogenu. Tabauma kak IpeICTaBIeHNEe OTHOIICHUS

2.3

bassl nannbix. OTOOp B TabnuIle CTPOK, YAOBIETBOPSIIOMIMX 33JaHHOMY YCJIOBHUIO

24

I'pad. Bepmmna, pedpo, myts. OpHeHTHpOBaHHBIE W HEOpHEHTHpOBaHHbIC rpadwl. nuHa (Bec) pebOpa. Becomas
MaTpuua rpada. JnuHa myta mexnay BepmmHamu rpada. [louck ontumansHoro mytu B rpade. HayanbHast Bepiimna
(MCTOYHMK) M KOHEYHas BepIIMHAa (CTOK) B OpPUEHTHPOBAHHOM Trpade. Brluucienue koiauuecTBa myTed B

HaIlpaBJICHHOM AllUKIINYCCKOM rpaq)e

2.5

Hepeso. Kopensb, BepmmHa (y3en), 1uct, pedbpo (mayra) aepea. Breicota nepea. [lonnepeso. [Ipumepst ucnonszoBanus
nepeBbeB. [lepebop BapuaHTOB € TIOMOIIIBIO IepeBa

2.6

[lonsiTue MaTreMaTuyeckol MoJeNH. 3ajJadyd, pelaeMble C TMOMOLIBI MaTeMaTH4YECKOro (KOMIIbIOTEPHOTO)

MozenupoBanus. OTiau4YMe MaTeMaTHYEeCKOM MOJEIM OT HAaTypHOM MOJAENIM U OT CIIOBECHOrO (JIMTEpaTypHOro)




OIIUCAaHUA 0O0BEKTA

2.7

DTarnbl KOMIBIOTEPHOTO MOJCIMPOBAHUS: MMOCTAHOBKA 3a7a4H, TTOCTPOCHHE MAaTEeMaTHYECKON MOJENH, TporpaMMHast
peanu3aiys, TECTUPOBAHUE, IMPOBEICHUE KOMIIBIOTEPHOTO HJKCHEPUMEHTAa, aHalIW3 €ro pe3yJbTaToB, YTOYHEHHE

MOACIN

ANTOpUTMBI U IPOTPaMMUPOBAHHE

3.1

Pazbunenne 3aJa4d Ha I1oJ3aaadvu. CocraBienue AJITOPUTMOB U MMPOrpamMm C UCIIOJIB30BAaHUEM BCTBHGHHﬁ, OUKJIOB U

BCIIOMOT'aTCJIBHBIX aJITOPUTMOB IJIs YIIPABJICHUS UCIIOJIHUTCIICM UJINM JPYTUMHA UCIIOJIHUTCIIAMUA

3.2

Tabnuunble BenuuuHbl (MaccuBbl). OnHOMepHble MaccuBbl. CocTaBlieHHE M OTJIajAKa IMPOrpamMM, pPealnu3yOLIUX
TUTIOBBIE AJITOPUTMBI OOPaOOTKM OJHOMEPHBIX YHCIOBBIX MAacCHBOB, Ha OJHOM H3 S3BIKOB INMPOTPaMMHPOBAHHS
(Python, C++, Ilackanp, Java, C#, LlkonbHblii AJTOpUTMUYECKHI SI3BIK): 3aMOJHEHHE YHCIOBOTO MAaCCHBA
CIy4allHBIMU YHCJIAMH, B COOTBETCTBUU C (OPMYJION MM MyTEM BBOJA YUCEN, HAXOXKICHHE CYMMBI 3JIEMEHTOB
MacCHBa, JUHEHHBIM IOUCK 3aJIAHHOIO 3HAYEHHUsS B MacCHBE, MOJCUYET AJIEMEHTOB MAcCHBA, YJIOBJICTBOPSIOIIMX

3aJJaHHOMY YCJIOBHIO, HAX0KJICHHE MUHUMAJIBHOTO (MaKCUMAJILHOTO0) 71eMeHTa MaccuBa. COpTUPOBKA MacCUBa

33

OOpaboTka MOTOKAa JAHHBIX: BBIYMCICHUE KOJIMYECTBA, CYMMBI, CPEIHEro apu(MeTHdyecKoro, MUHHUMAJIbHOTO U

MAaKCUMAJIbHOT'O 3HAUCHUA 2JICMCHTOB ITOCJICI0OBATCIIbHOCTH, YIOBJICTBOPAOIIUX 3aJAHHOMY YCJIIOBUIO

34

VYnpasnenue. Curnan. O0paTHast cBs3b. [lodyuenue curHanoB oT HU(POBBIX AATYMKOB (KaCaHUs, PACCTOSHHUS, CBETa,
3ByKa M zapyroro). [Ipumepsl ucnosnab3oBaHUs NpUHIUIA OOpaTHOM CBA3M B CHCTEMax YIPAaBICHUS TEXHUYECKUMHU
YCTpOICTBaMH, B TOM 4Hcle B poOoroTexHuke. IIpumepbl poOOTH3MPOBAHHBIX CHCTEM (CHUCTEMA YIIpaBJICHUS
JBHKEHHEM B TPAHCIIOPTHOM CHCTEME, CBApOYHAas JIUHUS aBTO3aBOJa, aBTOMATU3UPOBAHHOE YIIPABIEHUE OTOILICHUEM
JIOMa, aBTOHOMHAsl CUCTEMA yIPaBJIEHUS TPAHCIOPTHBIM CPEJICTBOM U IPYTUE CUCTEMBI)

WudopmaninoHHbIe TEXHOIOTHU

4.1

[Tonsstue 00 5eKTPOHHBIX Tabnauuax. THIBI JAHHBIX B s4YeHKaxX OJJICKTPOHHOW TaOnuubl. PenakrupoBanue u
dbopmatupoBanue Tabnuil. BcTpoeHHble GyHKIMH IS [MOMCKAa MaKCUMyMa, MHUHHUMYMa, CYMMBI U CPEIHETO
apudpmerndyeckoro. CopTUpOBKa TaHHBIX B BBIJIEJICHHOM auarnas3one. [loctpoenne auarpamm (TuctorpaMmma, Kpyronas

qUarpaMma, ToueuHas iuarpamMma). Beroop tumna auarpamMmmsl




4.2 [TpeoOpa3zoBanue hopmy rpu konupoBanuu. OTHOCUTENbHAS, A0COTIOTHAS U CMEIIaHHAs aJipecalus
43 YCIIOBHBIC BBIYHCICHHS B 3JCKTPOHHBIX TaOiuiax. CyMMUPOBaHHE W TOACYET 3HAUCHUN, OTBCUAIONINX 3aJaHHOMY
) ycinoButo. O6paboTka 6onbmx HAOOPOB JaHHBIX. YUCICHHOE MOJEIMPOBAHKE B DIIEKTPOHHBIX TAOIUIIAX
Pountb mH(MOPMAIIMOHHBIX TEXHOJOTHH B pa3BHTUN YKOHOMUKH MHUPA, CTPaHbI, pernoHa. OTKPBIThIE 00pa30BaTEIHHBIC
44 pecypcsl. I[lpodeccun, cBsizanHbie ¢ wuHDOpMATUKOW © WHMOPMAIMOHHBIMUA TEXHOJOTHSMH: BeO-Iu3aiiHep,

MPOrPaMMHUCT, Pa3pabOTUYUK MOOWIBHBIX HPUIIOKEHUH, TECTUPOBIIMK, APXUTEKTOP MPOrPaMMHOr0 0OecIredeHus,

CHICHHAJIMCT 11O aHaJIM3y NAaHHBIX, CUCTEMHBIN AIMUHUCTPATOP




ITPOBEPAEMBIE HA OI'D 1O HHO®OPMATHUKE TPEBOBAHMUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJBHON TPOT'PAMMBI OCHOBHOI'O OFIIIETI'O OGPA3OBAHUS

Koa nposepsiemoro

IIpoBepsiemble TpeGOBaHUsI K NPeIMETHBIM pe3y/ibTATAM 0230BOI0 YPOBHSI OCBOEHHSI OCHOBHOM

TpedoBaHus o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe PI'OC
1 3HaTh (IOHUMATB)
Bnanenne ocHOBHBIMU MOHATHAMM: MHQOpMaIMs, Nepeaayda, XxpaHeHue U o0paboTka nHpopmMaluu,
1.1 QITOPUTM, MOJENb, LU(PPOBOW MPOTYKT U HUX MCIONb30BAaHUE JMJIs pELIeHUs Y4YeOHbIX U
IPAaKTUYECKUX 3a/1a4
1.2 BrnaseHue noHATHAMU: BBICKA3bIBAHKE, JIOTHYECKAs ONEpalys, JOrMUECKOe BEIpaKeHUE
2 YmMmets
51 YMeHHe onepupoBaTh €IWHUIAMHU H3MEpPEHUs MHPOPMAIMOHHOTO 00bEMa M CKOPOCTH Mepeaadu
' JTaHHBIX
29 YMeHue 3anuceiBaTh U cpaBHUBATH Lenble unciaa oT 0 1o 1024 B pa3auyHbIX MO3UIIMOHHBIX CUCTEMAX
' CUHCJICHUS C OCHOBAHMIMH 2, 8, 16, BBIMOTHATH apu(PMETHUECKUE ONepalluy HaJl HUMH
3 YMeHue KoaupoBaTh M JA€KOJUPOBATh COOOIIEHUS MO 3aJaHHBIM IIpaBUiIaM; TOHUMAaHUE OCHOBHBIX
' NPUHIUIOB KOJMPOBaHUS HH(POPMALMU pa3INYHON NPUPOABL: TEKCTOBOI, rpaduueckoil, ay 1no
YMeHue 3anuchiBaTh JIOTMYECKUE BBIPAXKEHMSI C MCIIOJIB30BAHMEM JU3BIOHKLNH, KOHBIOHKLUUU U
54 OTpPULIAHUS, ONPEAENATh HCTUHHOCTh JIOTHYECKHUX BBIPAXKEHHUH, €CIM M3BECTHbl 3HAYCHMS
' UCTUHHOCTU BXOJSAUIMX B HEro NEPEMEHHBIX, CTPOUTb TaOJIMILBI HUCTUHHOCTH ISl JIOTMYECKUX
BBIPQ)KEHUH; 3aIIUCBIBATD JIOTHYECKHUE BHIPAKEHHS Ha U3YYaeMOM SI3bIKE POIPaMMUPOBAHUS
55 YMeHHe COCTaBIISITh, BBINOJHATH BPYYHYIO U Ha KOMIIBIOTEPE HECIOKHBIE aJITOPUTMBI IS

ynpasieHuss ucnonHutensimu  (Yepenamka, YepT€XHUK W Jpyrue); co3aaBaTb M OTIAXKUBATH




IpOrpaMMbl Ha OJJTHOM M3 S3bIKOB mporpammupoBanus (Python, C++, Ilackans, Java, C#, LLIkonpHBIN
AnroputMuueckuii SI3bIK), peanu3yIole HeCI0KHbBIE alrOpUTMbl 00pa0OTKH YHCIIOBBIX JAHHBIX C
WCIIOIB30BAaHUEM IIMKJIOB M BETBIICHHI; YMEHHE pa30MBaTh 3a/Jaud Ha TMOJ3aJayu, WCIOIH30BaTh
KOHCTAHTHI, IEPEMEHHbIC U BBIPAKEHUS PA3NTHUYHBIX THMOB (UHCIOBBIX, JOTHYECKUX, CUMBOJBHBIX);
aQHAJM3UPOBATh TPEAJIOKECHHBIA alTOPUTM, OMpPEACNATh, KaKHe pe3yJabTaThl BO3MOXHBI TPHU

3aJaHHOM MHOXKCCTBC NCXO/JHBIX 3Ha4YeHUM

2.6

YMeHue 3amnmcaTh Ha HN3Yy4acMOM A3bIKC IIPOTrpaMMHUPOBAHUS AJITOPUTMBI IIPOBEPKU ACIMMOCTH
OJITHOT'O IECJIOro YMUCiia Ha APYIro€, IIPOBCPKU HATYPAJIIbHOI'O YKUCJIa Ha IIPOCTOTY, BBIACICHHA HH(bp nu3

HaTypaJbHOTO 4YrcCjia, IOUCK MAKCUMYMOB, MUHUMYMOB, CYMMbI YHCIIOBOM IOCJICaA0BATCIIbHOCTHU

2.7

Bnanenue ymMeHneM OpHEHTUPOBATHCSA B UEPAPXUUECKOM CTPYKType (ainoBoil cuctemsl, paboTaTth ¢
¢bainoBO#l cUCTEMOU MEPCOHATHPHOTO KOMITBIOTEPA C MCTOIB30BaHUEM I'paduueckoro uHTepdeiica, a
MMEHHO: CO3/1aBaTh, KOMMPOBATh, IEPEMEIIATh, IEPEHMEHOBBIBATh, YAISITh U ApXUBUPOBATH (DaiiiIbl

M KaTaJloru

2.8

BnaneHHe YMCHUSAMU U HaBbIKaMMU HUCIIOJIb30BAHUA I/IH(I)OpMaLII/IOHHbIX U KOMMYHHKAIITMOHHBIX
TEXHOJIOTHI g TIOHWCKa, XpPaHCHUH, O6pa6OTKI/I U TIepcaadn MW aHajJrd3a pasjindHbIX BHUIOB

uHpOpManun

2.9

YMmenue BbBIOMpATh CHOCOO MpEeACTaBICHUS JaHHBIX B COOTBETCTBMM C TIOCTaBJICHHOM 3amaueit
(Tabuuipbl, cxeMmbl, rpa@uKu, AMArpaMMbl) C HCIOJIb30BAHUEM COOTBETCTBYIOLIMX IMPOrpaMMHBIX

cpeacTB 00pabOTKH TaHHBIX

2.10

YMmeHnue GpopManu3oBaTh U CTPYKTYPUPOBATh HHPOPMAIIUIO, HUCIIOIB3Ysl AIEKTPOHHBIC TAOIUIIBI IS
00paboTKH, aHANIKM3a ¥ BU3yalIM3allMd YKCIOBBIX JTAHHBIX, B TOM YHCIIC C BBIJCIICHUEM JHara3oHa
TaOJUIBI U YIIOPSIOYMBAHUEM (COPTUPOBKOMW) €r0 JIEMEHTOB; YMCHHUE MPUMEHSTh B AJICKTPOHHBIX
tabnumax (opMyabl ISl pacdéTOB C MCIOJB30BAHMEM BCTPOCHHBIX (YHKIUH, aOCOIIOTHOM,
OTHOCHTEJIBHOM, CMEIIAHHOM ajpecaliu; HMCIOIb30BaTh JJIEKTPOHHbBIC TAOIHUIIBI IS YHCICHHOTO

MOICIIMPOBAHHNA B IIPOCTHIX 3aa4ax U3 Pa3HbIX MPECAMETHBIX obmnacreit




INEPEYEHD 3JIEMEHTOB COILEPKXAHUA, IIPOBEPAEMBIX HA OI'D 11O HH®OPMATHUKE

Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUSA

Hudposast rpaMOTHOCTD

HiHParf##1.1

@aiinel 1 nanku (katanoru). [IpuHuunel nmoctpoeHust Qaiinoseix cucteMm. [lonHoe ums daiina (manku).
ITyTs k aiiny (manke). Pabora ¢ Qaiinamu u katagoramMu cpeAcTBaMM ONEPALIMOHHON CHCTEMBL: CO3JaHUE,
KOIIMPOBAaHUE, NIepeMEIlIeHUE, IEpEeUMEHOBaHNEe U yajieHue (GaiiaoB U nanok (kataigoros). Tunsl ¢aiinos.
CaoiicTBa ¢aiinos. DaiinoBeiii MeHeKep. [lonck daiaoB cpencTBaMu ONeparmOHHON CHCTEMBbI

1.2

O6benuHeHne KoMnbiOTepoB B ceTh. CeTh MHTEpHET. Beb-cTpanuna, Bed-caiit. CTpykTypa aapecoB BeO-
pecypcoB. bpay3zep. [Touckossie cuctemsl. [Tonck nHbOpMAIIHT MO KIIFOYEBBIM CIIOBAM U 110 U300paKEHUIO.
HocTtoBepHocTs nHbOpMaIuu, noidyueHnoi uz Uurepuera. [P-aapeca y3nos. CeteBoe XpaHeHHE TaHHBIX

TeopeTnueckre 0CHOBbI HHPOPMATUKHI

2.1

JIUCKPETHOCTh JAaHHBIX. BO3MOKHOCTH ONMCAaHUS HEMPEPHIBHBIX OOBEKTOB M MPOLECCOB C MOMOIIbIO
JTUCKPETHBIX JAHHbIX.

CumBon. AncdaButr. MommHocTs andasurta. [IBowmunslii andaBut. KonmuecTBO BCEBO3MOXHBIX CIOB
(kolOBBIX KOMOMHauui) (uUKCHpoOBaHHOW IMHBI B JBOMYHOM andaBute. I[IpeoOpazoBanue mr060T0
andasuTa Kk ABoMYHOMY. KonuecTBo pa3nnyHbIX cJI0B GUKCHPOBAHHOM JJIMHBI B ajipaBUTE ONpereaEHHON
MOIIHOCTH.

KoaupoBanue cuMBOJIOB OJHOrO ajndaBUTa C MOMOUIBIO KOAOBBIX CJIOB B JIpyroM ajidgasuTe, KOAOBas
tabnuua, nekoauposanue. Koauposanue tekctoB. PaBHoMepHblit k0. HepaBHoMepHbiit koa. Koauposka
ASCII. BocbmuOutHble koaupoBku. Ilonarue o xoaupoBkax UNICODE. JlekonupoBanue cooOueHuil ¢

HCII0JIb30BaHMEM PAaBHOMEPHOTO M HEPaBHOMEPHOTO Koja. MIHpopMaroHHbIH 00BEM TeKCTa

2.2

NudopmanronHbiii 00bEM TaHHBIX. BUT — MUHMMaJIbHAS €IMHMIIA KOJUYECTBA UHMOOPMAIIUU — JBOVMYHBIN

paspsn. Enununbel w3MepeHus WHOOPMAIMOHHOTO O0BbEMa JaHHBIX. buT, 0alT, KWIOO0AaWT, Merabair,




rurabait. CKopocTh niepeaun JaHHbIX. EMHUIIBI CKOPOCTH Mepeavur JaHHbIX
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Komuposanue nsera. L[BetoBrie monenu. Moaens RGB. ['my6una koguposanwus. [Tanutpa.
PactpoBoe m BekTOpHOE MpejacTaBieHue n3oOpakeHui. [Iukcenb. OneHka WHPOPMAIMOHHOTO 00BEMA

Fpa(l)I/ILIeCKI/IX JAaHHBIX IJIs1 paCTPpOBOIO I/1306pa)KCHI/I$I

24

Konnposanue 3Byka. PazpsaaHocts u yactoTta 3anucu. KonnyecTBo KaHaoOB 3alUCH.
OreHKa KOJIMYECTBEHHBIX ITapaMETPOB, CBSI3aHHBIX C MPEACTABICHIEM U XpaHEHUEM 3BYKOBBIX (DaiiioB

25

Heno3unuonHble ¥ MO3UIIMOHHBIE cUCcTeMBI cunciienus. Andasut. OcHoBanue. Pa3sépuyTas dopma 3anucu
yucina. [lepeBos B JeCATUUHYIO CUCTEMY YHCEI, 3alIMCAHHBIX B APYTUX CUCTEMaX CUHCICHUSI.

Pumckas cucteMa cHUCIIeHUs

2.6

JlBonuHas cuctema cuucieHus. [lepeBoa uenbix yucen B npegenax oT 0 no 1024 B ABOMYHYIO cUCTEMY
cuucienus. BocbmepruuHas cuctema cuucienus. [lepeBos uncen 3 BOCbMEPHUYHOW CUCTEMBI B IBOMYHYIO
U JecAaTuyHyro cuctembl U obpatHo. lllectHanuarepuunas cucrema cuucienus. IlepeBon uucen wu3
[IECTHA/IIIATCPUYHON CHUCTEMBl B JIBOMYHYIO, BOCBMEPUYHYIO U JIECATUYHYIO CHCTEMBI M OOpaTHO.
ApudmeTnueckue onepanyu B TBOUYHON CUCTEME CUUCIICHUS

2.7

Jlormyeckue BbICKa3piBaHMs. Jlornueckue 3HAYEHUs] BBICKA3bIBAaHUM. OJIEMEHTAPHBIE M COCTaBHBIE
BbICKa3piBaHUA. Jlornueckue omnepanuu: «uW» (KOHBIOHKIHUSA, JIOTHYECKOE YMHOMEHHUE), <«
(IM3BIOHKITHS, JIOTHYECKOE CIIOKEHHE), «He» (JIorndyeckoe oTpuiianue). [I[puopurer J0ruuecKux orneparui.
OnpeneneHrie MICTUHHOCTH COCTaBHOTO BBICKA3bIBAHMS, €CJIM U3BECTHBI 3HAUEHUS UICTUHHOCTU BXOISIINX B
HEr0 AJIEMEHTAPHBIX BbICKa3bIBaHUM. Jlornueckue BolpakeHus. [IpaBuiia 3anmcu JTIOrM4eCKUX BBIPAKECHHIA.

HOCTpOGHI/Ie Ta6.]'II/ILI HCTHHHOCTHU JOI'MYCCKUX BLIpa)KeHI/Iﬁ

2.8

Jlormueckue 37IeMeHTEL. 3HAKOMCTBO C JJOTHUSCKHUMH OCHOBaMU KOMITBIOTEpa

2.9

HenpepeiBHble 1 nuckpetHbie Mogenu. MiMutannonssie Moaenu. Mrposeie Mmoaenu. OneHka aJeKBaTHOCTH

MOJEJIN MOJEIUPYEMOMY OOBEKTY U LIEJISIM MOJEITUPOBAHUS

2.10

Ta6muunpie Monenu. Tabnuia kak mpencraBieHue oTtHomeHus. ba3el qanHbX. OTOOpP B TabiHIE CTPOK,

YAOBJICTBOPAIOIMUX 3aJAHHOMY YCJIIOBHIO




2.11

I'pad. Bepmmna, pedbpo, myts. OpueHTUpPOBAaHHBIE W HEOpUEHTHpOBaHHbIE rpadbl. JnnHa (Bec) pedpa.
BecoBas marpuna rpada. [lnuna mytn Mexnay BepmnHamu rpada. ITouck ontumansHOro myTH B rpade.
HavanbHas BepmnHa (MCTOYHMK) M KOHEYHas BeplIMHA (CTOK) B OPUEHTHPOBAHHOM rpade. Boruncienue

KOJINYECTBA MyTEH B HANIPABICHHOM AIMKJINYECKOM rpade

2.12

HepeBo. Kopenb, Bepmmna (y3en), JUCT, pebpo (ayra) nepesa. Bricota aepesa. [loanepeso. IIpumepsr
MCII0JIb30BaHUs fiepeBbeB. [lepeOop BapnaHTOB ¢ NOMOIIBIO JIEpeBa

AJITOpPUTMBI ¥ IPOIPaMMHUPOBAHHE

3.1

CaoiictBa anroputMa. CriocoObl 3amucH ajaropuTMa (CIoBeCHbBIH, B BHI€ OJIOK-CXEMBI, IPOrpaMMa).
CocraBieHne ajaTOPUTMOB M TPOTPAMM C HCIOJb30BAHMEM BETBJICHUW, LUKIOB W BCIIOMOTATEIIBHBIX
aNrOpuTMOB sl yrpaBieHus ucnonHuteneM (Po6ort, Uepenamka, Yepréxuuk u apyrue). BeimonHenue

aJrOPUTMOB BPYYHYIO U Ha KOMIIBIOTEPE

3.2

A3k porpammuposanus (Python, C++, ITackans, Java, C#, llIkonbHBII AJNTOPUTMHYECKHH SI3BIK).
Cucrema nporpaMMHUpPOBAHHUS: PEJAKTOP TEKCTA IPOIPAMM, TPAHCIATOP, OTIaA4HK.

IlepemenHas: Tum, ums, 3HadeHue. L{enblie, BEIIECTBEHHBIE U CUMBOJIBHBIE IEPEMEHHBIE.

Omnepatop npucBanBaHusi. ApupMeTHIECKHIE BEIPAKEHUS U MOPSAIO0K WX BhHUCICHUS. Onepannu ¢ measMu
YHCIIaMU: LIETOYUCIEHHOE JIeJIeHHe, OCTaToK oT neneHus. BerBnenus. CocTaBHBIE YyCIIOBUS (3aIUCh
JIOTUYECKUX BBIPAKEHUI HAa N3ydaeMOoM s3bIKe MporpaMMupoBanus). Haxoxaenne MuHuMyma

U MakCUMyMa M3 JBYX, TpEX M 4eThIpEX uucen. PelieHue KBaJIpaTHOTO YypaBHEHMs, HMMEIOILErO
BelleCTBEHHbIE KOpHU. [{uki ¢ ycimoBuem. AnroputM EBkinaa mis HaxokAeHHs HauOOJIbIIEro oO0Iuero
JeNIUTeNs ABYX HaTypalbHbIX uucels. PazbueHue 3amucu HaTypajbHOTO YMCIIAa B MO3UIMOHHON cucTeMe ¢
OCHOBaHHEM, MEHBIIMM MWIKM paBHbIM 10, Ha oTnenbHble HUQPbL. Lluki ¢ nepeMeHHON. AJITOpUTMBI

IMPOBCPKU ACIIUMOCTH OAHOI'O LCJIIOr0 YrcCjia Ha APYIro€, IPOBCPKHU HATYPAJIbHOTO YHCJIia HAa IIPOCTOTY
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O0paboTka CUMBOIBHBIX JaHHBIX. CHMBOIBHBIE (CTPOKOBBIE) TMepeMeHHble. [locuMBoIbHAs 00paboTka

ctpok. I[Toacu€T yacTOTHI MOSIBJICHUSI CAMBOJIA B CTPOKe. BCcTpoeHHbIe GyHKIIUH 1t 00paOOTKH CTPOK

3.4

OHpeI[e.HeHI/Ie BO3MOJKHBIX PC3YJIbTATOB pa6OTBI aJiropuT™Ma Ipu JaHHOM MHOXXCCTBC BXOAHBIX HAaHHBIX,




OIIpCaAC/IICHUEC BOBMOXHbBIX BXOJHBIX OAHHBIX, IPUBOJAINUX K JAHHOMY PC3YyJIbTAaTy

3.5

Tabnuunsle BenuyuHbl (MaccuBbl). OgHOMepHble MaccuBbl. CocTaBiIeHHE U OTIAJKa MPOrPaMM,
pean3yloIUX THUIIOBBIE aJTOPUTMbI 00paOOTKH OJJHOMEPHBIX YHCIOBBIX MAacCCHBOB, Ha OJHOM M3 SI3BIKOB
nporpammupoBanus (Python, C++, I1ackans, Java, C#, LlIkonpHbIH ATropuTMudecKuil SI3bIK): 3aM0JHEHUE
YHICIIOBOTO MacCHBa CIydyaHbIMM 4YHCIaMH, B COOTBETCTBUU C (OpMYyJIONW MM MyTEM BBOJA YHUCEIl,
HaxO0JICHHE CYMMBI 3JIEMEHTOB MAacCHBA, JUHEHHBIM MOUCK 3aJaHHOIO 3HAYEHHsS B MACCHUBE, MOACUYET
JJIEMEHTOB  MAacCUBa, YIOBJICTBOPAIOIIMX  3aJaHHOMY  YCJIOBHMIO, HaxO0XJIECHHE MHUHHUMAIbHOIO
(MakcuManbHOro) 31eMeHTa MaccuBa. CopTupoBka MaccuBa. OOpaboTKa MOTOKA JAHHBIX: BBIYMCICHHE
KOJIMYECTBA, CyMMBbI, CPETHETO apU(PMETUYECKOTO, MUHUMAJILHOTO ¥ MaKCUMaJIbHOI'O 3HAUYEHUS JJIEMEHTOB

IMMOCJICAOBATCIIbBHOCTHU, YAOBJICTBOPAOIHNX 3aIdHHOMY YCIIOBHUIO

3.6

VYupasnenue. Curnan. OO6patHas cBsi3b. [lonyueHune curHagoB OT HUGPOBBIX TATYMKOB (HAmpuUmep,
KacaHUs, PacCTOSIHHs, CBETa, 3ByKa). [IpuMephl HCMONb30BaHUS MPUHIUIIA OOpAaTHOUM CBSI3U B CHCTEMax

yYHpaBJICHUA TCXHUYCCKUMU yCTpOfICTBaMPI C IIOMOIIBKO JaTYHUKOB, B TOM YHUCJIC B pO6OTOTeXHI/IKC

WNupopmannoHHbIe TEXHOIOTHU

4.1

TekcToBBIE TOKYMEHTBI M X CTPYKTYPHBIE 2JIEMEHTHI (CTpaHu1a, ad3all, CTpoKa, CJI0BO, CHMBOJM).

TekcToBBIN MpollecCOp — MHCTPYMEHT CO3JIaHusl, peJakTUpoBaHus U (GopmatupoBaHus TekcToB. [IpaBuia
Habopa Tekcta. PemaktupoBanue tekcra. CBoiictBa cuMBojioB. llpudrt. Tumsr mpudrtoB (pyodrensie, c
3aceykaMy, MOHoIMpHUHHBIE). [lonykupHoe M KypcuBHOe HauepTaHue. CBoiicTBa ab3alleB: I'paHMIIbI,
ab3alHBId  OTCTYN, WHTEepBaJ, BbIpaBHUBaHUe. [lapamerpsl crpanunbsl. CrtuneBoe GopMaTUPOBAHUE.
CtpykTypupoBanue HHGOPMAIIUU C TOMOIIbIO CITUCKOB U Tabnuil. MHOroypoBHeBbIe criucku. JloOaBieHue
TabJIMLl B TEKCTOBblE JOKyMEHThl. BcTaBka wH300pa’keHUH B TEKCTOBbIE JOKYyMeHThl. (OOTekaHue
U300paKeHU TeKCTOM. BKitoueHHne B TEKCTOBBIM TOKyMEHT AuarpaMm, (opMyl, HyMepalud CTPaHHII,

KOJIOHTUTYJIOB, CCBIJIOK U JPYTI'UX 3JICMCHTOB

4.2

PactpoBsie pucynku. Mcnonab3oBanue rpauuecKux MPUMUTHBOB.

Onepauuu pegakTUpoBaHUs rpaduueckux OOBEKTOB, B TOM uucie HUPpoBbIX ¢ororpaduil: n3MeHEeHHe




pasMepa, oOpes3ka, MOBOPOT, OTpakeHue, pabora ¢ obnacTaMu (BBIACIEHHE, KOMUPOBAaHUE, 3alMBKa
I[BETOM), KOPpEKIHUS IIBETa, SIPKOCTH W KOHTPACTHOCTH. BekropHas rpaduka. Co3maHue BEKTOPHBIX
PUCYHKOB BCTPOCHHBIMU CpEACTBAMU TEKCTOBOTO IpOLiECCOpa WM JAPYTUX Mporpamm (TMPUIIOKEHUIN).
JloGaBneHNe BEKTOPHBIX PUCYHKOB B JOKYMEHTBI

4.3

[ToaroroBka MynbTUMEIUUHBIX Tpe3eHTanuid. Craiin. JloOaBieHne Ha ciaij TeKCTa W W300paKeHUH.
PaGota ¢ HeckonbkuMu cnaiigamu. JloOaBrnenwe Ha cnaili ayAMOBU3yaldbHBIX JaHHBIX. AHUMAaIUAL.

l'unepccpinku

4.4

Tunbl naHHBIX B sY€MKax JJEKTpOHHOW Tabnuubl. PenaktupoBanme u (QopmaTtupoBaHue TaONULI.
BerpoeHnnble (pyHKUIMH A7 TOMCKAa MaKCUMyMa, MHUHHMYyMa, CyMMBbI M CpeIHEro apu(pMeTHUeCKOro.
CoptupoBKa JaHHBIX B BBIJCIEHHOM auana3oHe. IlocTpoeHue nuarpamm (TucTOrpaMma, Kpyrosas
ayarpamma, TodeuyHas Juarpamma). Bpeibop Tuma guarpammel.  [IpeoOpazoBanue ¢opmyn mnpu

KOIIMPOBAaHUM. OTHOCI/ITGJIBHaSI, a0COJIFOTHAS U CMEIIaHHas aJipecanua

4.5

YCIlOBHBIE BBIYUCIICHUS B JJEKTPOHHBIX Tabnmumax. CyMMUpOBaHHE W TOJCYET 3HAYCHUH, OTBEUYAIOIINX
3aJIaHHOMY yciI0BHI0. O0paboTKa 00IbIIMX HAOOPOB JaHHBIX. YHCIIEHHOE MOACIMPOBAHHE B AJICKTPOHHBIX
TadIuIax




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLNECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Indopmaruka: 7-i kiacc: 0a30BbIi ypOBEHb: YU€OHUK; S-€ U3IaHUE,
nepepadorannoe bocosa JI.JI., bocoa A.FO. AkurionepHO€ 00111eCTBO
«M3parensctBO «IIpocBemenue»

* Inopmaruka: 8-i kiacc: 0a30BbIi YpOBEHb: YUEOHUK; S-€ U3aHUE,
nepepaboranHoe bocoa JI.JI., BocoBa A.}O. AkinonepHoe o011ecTBo
«3narensctBo «lIpocBemenne»

» Indopmaruka: 9-i kiacc: 6a30BbIi YpOBEHb: YUEOHUK; S-€ U3aHUE,
nepepaboranHoe bocosa JI.JI., BocoBa A.}O. AkimonepHoe o011ecTBO

«M3narensctBO «IIpocBemeHne

METOANUYECKHUE MATEPHUAJIBI IS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChHI CETU
HMHTEPHET
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