MHHUCTEPCTBO NPOCBEIEHH S POCCUMCKON ®EJEPALINN
MunucrepcTBo o6pa3oBanus CBepasioBekoii 061acTu
YnpasJienue 06pa3oBaHHs H MOJIOJE/KHOHN MOJHTHKH AIMHHHCTPALHH

Tanuukoro MYHHIHUIIAJBHOI0 OKpyra

MKOY "Taauukas COII Ne 1 "

PACCMOTPEHO i BEPKIEHO
IIKOJIbHBIM S g RpO( TOP
METOIUYECKHM L

00BeTUHEHUEM YYHUTEJIEU Mypamxkusa H. I

feifhs Ne 2808-1
3085 08 2025 T.

MaTEMAaTHUKH U

UH(MOPMATUKH
Wan
[lanaypuna C. I

[TpoTokoum Ne 1
oT «25» 08 2025T.

PABOYAS ITPOT'PAMMA
(ID 7550669)

yueoHoro npeamera «Mupopmaruka. bazoBblii ypoBeHb»

J1s1 o0yyaromuxcsi 7—9 kjiaccoB

Tanuna 2025



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o UHPOpPMATUKE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHUUA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeabLHOM TPOrPaMMBbl OCHOBHOTO 00IIIEro 00pa3oBaHus, IPEACTABICHHBIX
B ®I'OC 00O, a taxxe (enepanpHoit pabodeil MporpaMMbl BOCIIUTAHUSI.

[Iporpamma 1o wuHOpMaTHKEe Ha€T MpEACTaBICHUE O UENsIX, OO0IIe
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTHUA OOyYarOUUXCsl CpEeACTBAMU
uHpopMaTUKd Ha 0a30BOM YpPOBHE, yCTaHABIMBAET 00s3aTeIbHOE MPEIMETHOE
coJiepKaHue, MPelyCMaTPUBAET €r0 CTPYKTYpPUPOBAHUE IO pa3jeiaM U TEMaM.

[Tporpamma 1o mHGOPMATHKE OTIPENETAET KOJTMICCTBEHHBIC M KAUYCCTBEHHBIC
XapaKTEPUCTUKU YU4EOHOro Marepuaia JJisl KaxJAoro rojia u3y4eHusi, B TOM 4HCIie
JUISL COJEP KATEIbHOTO HAMNOJHEHUSI Pa3sHOTO BHUAA KOHTPOJIS (IMIPOMENKYTOUHOMU
aTTeCTalluu o0yyarommxcs, BCEPOCCUMCKUX MIPOBEPOUHBIX paoor,
roCyJ1apCTBEHHOM UTOTOBOM aTTeCTAIUN).

[Iporpamma 1o wuHpOpPMATUKE SBISIETCS OCHOBOW IS COCTaBJICHHS
aBTOPCKUX YYEOHBIX MPOTPAMM, TEMATUUECKOTO TUTAHUPOBAHUS KypCa yUUTEIIEM.

[ensmMu u3ydeHuss uHGOPMATUKA HA ypPOBHE OCHOBHOTO  OOIIETO
o0pa3oBaHus SIBISIOTCS:

dbopMUpOBaHHE OCHOB MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHA HAayKd HH(POPMATUKH, TOCTIDKCHHSIM HAYyYHO-TEXHUYECKOTO
mporpecca U OOIIECTBEHHOM NPAKTUKHU, 3a CUET pPa3BUTHUSL MPEICTaBICHUN 00
uHOpPMAIIUU KaK O Ba)KHEHIIIEM CTPATETUYECKOM PECypce Pa3BUTHS JHUYHOCTH,
rocyJapcTBa, oOOIIECTBa, TOHUMAHUA pPOJM HWHOOPMAIIMOHHBIX MPOIECCOB,
MH(QOPMAIIMOHHBIX PECYpPCOB W HMHGPOPMAIMOHHBIX TEXHOJOTUM B YCIOBHUAX
1idpoBoit TpaHchopMaITiu MHOTHX cep JKHU3HU COBPEMEHHOTO O0IIEeCTBa;

oOecrieyeHne YCJIOBHH, CIOCOOCTBYIOIIUX Pa3BUTHIO AJITOPUTMHYECKOTO
MBIIIUICHUSI KaK HEO0OXOIUMOTO YCIOBUSI TPOPECCUOHATBHON NIESITEIHbHOCTH B
COBPEMEHHOM HWH(POPMAIITMOHHOM OOIIECTBE, MPEANOJararwIlero CrnocoOHOCTh
oOyyaroiierocss pa3OMBaTh CIOXKHBIE 3ajayud Ha 0oJiee MPOCThiE MOA3ajayH,
CpaBHUBATh HOBBIE 33Jla4M C 3aJ]a4aMU, PEIIEHHBIMHA PAHEE, ONPEACIISATh ark s
JIOCTUKEHUS pe3yJibTaTa U TakK Jajee;

dbopMupOBaHHE U pPa3BUTHE KOMIIETCHIIMM OOydJamonmxcs B 00JIacTH
WCIIOJIB30BaHUsl MHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHI, B TOM UYHUCIIC
3HaHWM, YMEHWW W HaBBIKOB pabOThl ¢ WHPOpPMAIHEH, MPOTpaMMUPOBAHUS,
KOMMYHUKAIIM B COBPEMEHHBIX HHU(PPOBBIX Cpelax B YCIOBUAX OOECHCYCHUS
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH 00y4aroIerocs;

BOCIIUTaHUE OTBETCTBEHHOTO M M30UPATEIbHOrO0 OTHOIIEHUS K MH(OpMALUU
C Y4ETOM MPABOBBIX M ATUYECKUX ACIEKTOB €€ pacHpoCTpaHEHUs, CTPEMIICHUS K
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IPOAODKEHHUI0 00pa3oBaHusi B 00nacTd HMHQPOPMAIMOHHBIX TEXHOJOTUH U
CO3UJATEIIPHON JEATENHPHOCTH C TPUMEHEHHEM CPEICTB HH(POPMAIIMOHHBIX
TEXHOJIOTUH.

NudopmaTuka B 0CHOBHOM 00I1IEM 00pa30BaHUU OTPAXKAET:

CYIIHOCTh HMH(QOPMATUKM KaK HAYYHOM JUCHUIUIMHBL, H3y4darolieu
3aKOHOMEPHOCTH MPOTEKAHUS M BO3MOYKHOCTH aBTOMATHU3aIUH WH(POPMAITMOHHBIX
MPOIIECCOB B PA3IMIHBIX CUCTEMAX;

OCHOBHbIE  00JIaCTM  TNPUMEHEHHS  WH()OpPMATUKH, TMPEKIE  BCETO
nH(OpPMAIMOHHBIE TEXHOJOTHH, YIIPABICHNE U COIMANIbHYIO cepy;

MEXIUCIUIUIMHAPHBIN ~ Xapaktep HWHQOpMaTUKU U HUHPOPMALMOHHOU
NEeSATeTLHOCTH.

N3yyenne wH(DOpMATHKH  OKa3bIBa€T  CYIIECTBEHHOE  BIMSHUE  Ha
dbopMHpoBaHHEe MHPOBO33PEHUS OOYYAIOIIETOCs, €ro KU3HEHHYIO IO3UIIMIO,
3aKJ1aJbIBAa€T  OCHOBBI  TOHMMAaHUS  TPUHIUIOB  (PYHKIIMOHHPOBAHUS U
WCITOJIB30BaHUS MWH()DOPMAITMOHHBIX TEXHOJIOTHI KaK HEOOXOIUMOTO MHCTPYMEHTA
MPAKTUYECKA JIFOOOW JIEATeTbHOCTH W OJHOTO W3 Hambosiee 3HAYMMBIX
TEXHOJIOTUYECKUX  JIOCTH)KEHWM  COBPEMEHHOM  LMBWIW3anMu.  MHorue
MPEIMETHBIC 3HAHUSI U CIOCOOBI JeATEIbHOCTH, OCBOCHHBIE OOYYAIOIIMMUCS MPHU
U3y4eHUU MH(GOPMATUKHU, HAXOAT MPUMEHEHHE KaK B paMKax o0pa3oBaTeIbHOTO
mporecca NP W3YYEHUW JAPYTHX TMPEAMETHBIX 00jacTeld, Tak W B HMHBIX
KU3HCHHBIX CUTYaIlUSAX, CTAHOBATCS 3HAYUMBIMU I (OPMHPOBAHUS KadeCTB
JUYHOCTH, TO €CTh OPUEHTUPOBAHBI Ha (HOPMHUPOBAHHE METAMPEIMETHBIX U
JUYHOCTHBIX PE3YJIbTATOB 00yUYEHUSI.

OcHoBHBbIC 33/1aun yueOHOTO npenmerta «Mudbopmatrka» — chopmupoBars y
oOyyJarommxcsi:

MOHUMAaHUE TPUHIIUIIOB YCTPOWCTBA H (YHKIIMOHUPOBAHUS OOBEKTOB
M(POBOTO OKPYKEHHMsSI, MPEJICTABICHUS 00 HUCTOPUM U TEHICHIUAX Pa3BUTHS
uH(dopMaTHKHU TIeprojia udpoBoil TpaHchHopMaIiu COBPEMEHHOTO 00IIIeCTBa;

3HAHMS, YMCHHUS W HAaBBIKM TPAMOTHOM MOCTAHOBKH 3a/a4, BOSHUKAIOIINX B
MPAKTUICCKON JEATETBbHOCTH, JIJII UX PEIICHUS C IMOMOIIbI0 MH(POPMAITMOHHBIX
TEXHOJIOTHIA, YMEHHS W HaBBIKA (POPMATM30BAHHOTO OIMKMCAHMS ITOCTABICHHBIX
3ajiay;

0a3oBbie 3HaHWS 00 WHGOPMAIMOHHOM MOJCIMPOBAHWU, B TOM YHCIE O
MaTEeMaTHYeCKOM MOJICIIMPOBAHUY;

3HAHHE OCHOBHBIX QJITOPUTMHUYECKHX CTPYKTYpP U yYMEHHE NMPUMEHSATH 3TH
3HAHWS JJI1 TIOCTPOCHUSI AJITOPUTMOB PEIICHUS 3a7ad M0 MX MaTeMaTHYeCKUM
MOJICIISM;

YMEHUSI W HABBIKM COCTAaBJICHHUS MPOCTHIX NPOrpPaMM IO TOCTPOCHHOMY
QITOPUTMY Ha OJTHOM M3 SI3BIKOB TIPOTPAMMHPOBAHHUS BICOKOTO YPOBHS,



YMEHUST ¥ HaBbIKH J(P(EKTUBHOTO WCIOIH30BAHUS OCHOBHBIX THUIIOB
MPUKIAIHBIX MPOTrpaMM (TIPHIIOKEHHI) 00111ero Ha3HAYCHUSI U WH()OPMAITMOHHBIX
CUCTEM I PEIICHUS ¢ UX MOMOIIBIO MPAKTUYECKUX 3a/]ay, BiaJcHUuE 0a30BbIMU
HOpMaMH HWH(OPMAIMOHHOW HJTHKM M TIpaBa, OCHOBaAaMU HMH(POPMALMOHHOM
0€30IIaCHOCTH;

YMEHUE TPaMOTHO HHTEPIPETUPOBATH PE3YJbTAThl PEIICHUS MPAKTHUECKHUX
3alad ¢ TOMOIIBbI0 HWH(POPMAIMOHHBIX TEXHOJOTUW, MPUMEHSTh TOJyYCHHBIE
pe3ynbTaThl B MPAKTUYECKOU JEATEIHLHOCTH.

[enn u 3amaun u3ydeHUs: MHPOPMATUKM HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHUsI OMNPEACNSIIOT CTPYKTYPY OCHOBHOTO COJEPKaHHUSI  y4yeOHOTro
npeaMeTa B BUJE CICAYIOMINX YETHIPEX TEMAaTUYECKUX PA3/ICIIOB:

¢ poBasi (PaMOTHOCTH;

TEOPETUYECKHE OCHOBBI HHPOPMATUKH;

ITOPUTMBI U TIPOTPAMMHPOBAHUE;

MH(POPMAITMOHHBIE TEXHOJIOTHH.

Ha u3ydyenue nHpopMaTtuku Ha 6a30BOoM ypoBHE oTrBojauTcsa 102 daca: B 7
kimacce — 34 4Jaca (1 gac B Henmenmo), B 8 kinacce — 34 4daca (1 gac B Hemeno), B 9
kiacce — 34 daca (1 yac B HeJIeN0).



COJAEPXKXAHUE OBYUYEHUA
7 KIIACC

Hu¢poBas rpaMOTHOCTH

KomnbloTep — yHHBepcajibHOE YCTPOMCTBO 00padOTKM JAHHBIX

KoMrmbroTep — yHHUBEpCalbHOE BBIYMCIUTEIBLHOE YCTPOMCTBO, paboTaroiee
no nporpamme. TUIBI KOMITBIOTEPOB: MEPCOHATBHBIE KOMITBIOTEPHI, BCTPOCHHBIE
KOMIBIOTEPHI, CYNIEPKOMITbIOTEPbl. MOOUIIbHBIE YCTPOUCTRA.

OcCHOBHBIE KOMIIOHEHThI KOMIBIOTEpa W UX Ha3HadeHue. IIpoieccop.
OnepaTvBHasE W JOJTOBpEMEHHAas IMaMsATh. YCTpOMCTBa BBOJA U BBIBOJA.
CeHcopHbIli BBOJ, AAaTYUKH MOOWIBHBIX YCTPOMCTB, CpEICTBa OMOMETPUYECKOM
ayTeHTU(PUKALINH.

Hctopust pa3BUTHS KOMIIBIOTEPOB UM  MPOTPAMMHOTO  OOECHEYEHHS.
[Toxonenus: koMmpOTEpoB. COBpPEMEHHBIE TEHIEHUUU Pa3BUTHS KOMIIBIOTEPOB.
CynepKkoMIbIOTEpHI.

[TapannenbHble BEIYUCICHUSI.

[lepconanbHbiii kKOMIBIOTEP. [Iporieccop M ero xapakTepUCTHKU (TaKTOBas
4acToTa, pa3psAaHocTh). OnepaTuBHass maMsITh. JlONTOBpEeMEHHAs MNaMSTh.
VYerpoiictBa BBoAa U BbIBOJA. OOBEM XpaHUMBIX JaHHBIX (ONEpaTHBHAS MaMSTh
KOMITbIOTEPA, KECTKUIM M TBEPIOTEIbHBIA TUCK, MOCTOSTHHAS MaMATh cMapThoHa)
Y CKOPOCTb JOCTYIIA JUIsl PA3JINYHBIX BUJIOB HOCUTEIIEH.

TexHrKa 6€30MaCHOCTH U MpaBujia padOThl HA KOMITBIOTEPE.

IIporpammbl U JaHHBbIE

[TporpamMmMHoOe obecrieueHne KommbloTepa. [lpukiagHoe mporpamMmHoOe
obecricucHue. CucremHoe IPOTpaMMHOE obecrnieueHue. CucreMbl
nporpammupoBanus. [IpaBoBasi oxpana mporpamMMm W JaHHbBIX. becmiatHeie u
yCJIOBHO-0€ectuiaTHbIe mporpammbl. CBOOOAHOE MpOorpaMMHOE 00ecTIeUeHUE.

@aitnbel 1 manku (karanoru). [TpuHIMOBI MOCTPOEHUS (ailIOBBIX CHCTEM.
[Tonnoe wums daitna (manku). Ilyte x daiiny (manke). Pabora ¢ daitnamu u
KAaTaJIOTaMH CpPEACTBAMU ONEPALMOHHON CHUCTEMBI: CO3/IaHHE, KOIHPOBAHUE,
nepeMelieHre, epeuMeHoBanre U yaaieHue ¢GaiaoB U nanok (katajaoron). TuIibl
¢aiinos. CaoiictBa (aitioB. XapakTepHble pa3Mmepbl (aillioB pa3iUyYHBIX THIIOB
(cTpaHuIla TEKCTa, AIMEKTPOHHAST KHMTA, (poTorpadws, 3amuch MECHU, BUICOKIIUII,
MOJITHOMETPXKHBIA (UiIbM). ApXuBamus MaHHBIX. VICTOIB30BaHHE MPOTPAMM-
apxuBaropoB. DaitnoBeiii Menemxep. [louck ¢aiaoB cpencTBamMu omneparuoOHHON
CUCTEMBI.

KoMmbroTepHble BUPYCHI M JIpyTU€ BPEAOHOCHBIE Mporpammel. [Iporpammer
JUIS1 3IIUTHI OT BUPYCOB.



Komnbrorepusbie ceTu

O0benunenne KomnbioTepoB B ceTh. Cerh MHTepHeT. Beb-crpanuiia, BeO-
caiit. Ctpykrypa anpecoB BeO-pecypcoB. bpaysep. [louckoBbie cuctemsl. [louck
uHopMaIlMU TIO0 KIIOYEBBIM CJIOBaM U M0 U300paxkeHuto. JloCcTOBEpHOCTh
uHpopmaluu, noaydyeHnoi uz Uurepuera.

CoBpeMeHHBIE CEPBUCH UHTEPHET-KOMMYHUKAITUH.

CereBoli ATHKET, 0a30BbIE HOPMBI MH(POPMAIMOHHOW STUKH WM TIpaBa MpH
pabote B Untepuere. Ctpateruu 6e3omnacHoro noseaeHus: B UutepHere.

Teopernvyeckue 0CHOBbI HHPOPMATHKH

Nudopmanus u uHGOPMAIUOHHBIE MPOLECCHI

HNudopmarnius — 04HO U3 OCHOBHBIX OHATUN COBPEMEHHOM HAYKH.

Nudopmarus kak cBeACHUS, IPEIHA3HAYCHHBIC JIJIST BOCIIPUSATHS YETIOBEKOM,
u  wuHpoOpManMs KAk  JIaHHbIE, KOTOpble MOTyT OBITh  00pabOTaHbI
aBTOMAaTU3UPOBAHHON CUCTEMOM.

JIMCKpEeTHOCTh TaHHBIX. BO3MOXXHOCTh ONMKCAaHUs HETPEPHIBHBIX O0BEKTOB U
IIPOLIECCOB C MOMOILBIO TUCKPETHBIX IaHHBIX.

NudopmarimoHHbie MpOIECCHl — TPOIIECChl, CBSI3aHHBIE C XPaHCHHEM,
nmpeoOpa3oBaHUEM U Tiepeaadei JaHHBIX.

IIpencraBiaenue ungopmanuu

CumBon. AndaButr. MomHocts andaButa. Pa3zHooOpasue S3bIKOB U
andaButoB. EcrecTBeHHbIE U (hOpMaNIbHBIE S3BIKH. AJI(PABUT TEKCTOB Ha PyCCKOM
s3pike. JIBowuHblit  andaButr. KoandecTBO BCEBO3MOXKHBIX CJIOB  (KOJOBBIX
KOMOUWHaIui) (UKCUPOBAHHOW JUIMHBI B JBOMYHOM aindasute. [IpeodbpazoBanue
mo6oro andaBuTa K ABOMYHOMY. KOTMYECTBO pa3iaMUYHBIX CIOB (DUKCUPOBAHHOU
JUTUHBI B aihaBUTE ONMPEIeIEHHON MOIIIHOCTH.

KoaupoBaHue cHUMBOJIOB OJHOTO an(aBuTa C MOMOUIBIO KOJOBBIX CJIOB B
npyrom andaBute, KoJ10Bas Ta0biuIla, 1EKOIUPOBAHHE.

JIBonunblii kox. [IpemcraBieHne HaHHBIX B KOMIIBIOTEPE KAK TEKCTOB B
JIBOUYHOM aji(haBuTe.

NudopmanmonHsiii. 0o0bEM HaHHBIX. bUT — MHHMMallbHAs €IUHULA
KoJinyecTBa HWHQOpMAIMU — JBOMYHBIA  paspsa. EnuHuIbl  u3MepeHus
nHpopManmoHHoro 00bEéMa JaHHBIX. but, 6aiiT, KunobaiT, MmeradbaiT, ruradaiT.

CkopocTh nepeaun JaHHbIX. ENMHUIBI CKOPOCTH MEpEeIaun TaHHbIX.

KomupoBanne TtexkcToB. PaBHOMEpHBIM kOA. HepaBHOMEpHBI KO
KomupoBka ASCII. BocbmuOuthbie koaupoBku. [loHaTHe 0 KOAMpPOBKAx
UNICODE. JlexoaupoBaHue COOOIICHHN C HCMOIH30BAHHEM PaBHOMEPHOTO U
HepaBHOMEPHOTO Kojia. Mubopmarmonnsiii 00bEM TEKCTA.

Hckaxxenne nadopmaiuu mpu nepeaade.



OOwee mpexacraBieHre O HU(POBOM MPEACTABICHUU ayAHMOBHU3YyaJbHBIX U
JPYTUX HENPEPBIBHBIX JTAHHBIX.

KomupoBanne mnBera. ILlBeroBeie moxenun. Mogens RGB. I'myGuna
kogupoBanus. [lanutpa.

PactpoBoe u BekTOpHOE mpeiacTaBieHue uzoOpaxkeHuil. [lukcens. OueHka
UH(GOPMAIMOHHOTO 00BEMA rpaPUUeCcKUX JaHHBIX AJI PACTPOBOTO U300paKEHUS.

KoaupoBanue 3Byka. PazpsaHocTs M yacToTa 3anucu. KoianmdecTBo KaHaIoB
3aIKCH.

OneHka KOJMYECTBEHHBIX IMapaMETPOB, CBS3aHHBIX C MPEACTaBICHUEM H
XpaHEHHEM 3BYKOBBIX (paiisioB.

HNupopManuoOHHBIE TEXHOJIOTHH

TexkcToBbIE TOKYMEHTHI

TexcToBbIE JOKYMEHTHI UM UX CTPYKTYpHBIE 3JE€MEHTHI (CTpaHuua, ads3ail,
CTpPOKa, CJIOBO, CUMBOJI).

TekcToBbI TpoLECCOp — MHCTPYMEHT CO3[aHUs, PEIAKTUPOBAHMS U
dbopmatupoBanusi TekctoB. [IpaBuna Habopa Tekcra. PemakTupoBaHue TeEKCTa.
CpoiictBa cuMmBojoB. [pudr. Tunsl mpudroB (pyOieHble, C 3acedyKamu,
MoHouMpuHHBIE). [lomyxkupHoe u KypcuBHOoe HauepraHue. CBoiicTBa ab3aleB:
rpaHullbl, a03allHbIi OTCTYI, MHTEpBaJ, BblpaBHHUBaHUE. [lapameTprl cTpaHUIIBL.
CruneBoe popMaTHpOBaHUE.

CrpykTypupoBaHue HHPOPMalUUA C TOMOIIbIO CHUCKOB M  TaOJMII.
MHoroypoBHeBble ciickH. [lo0aBieHre TabIuI B TEKCTOBBIE JOKYMEHTHI.

BceraBka n3o0paxkeHui B TEKCTOBbIE JOKyMEHTHI. OOTeKkaHUE M300pakeHHI
TEKCTOM. BKitoueHune B TEKCTOBBIM JOKYMEHT Auarpamm, (opmyll, HyMepauuu
CTpaHMII, KOJJOHTUTYJIOB, CCBUIOK M IPYTUX 3JIEMEHTOB.

[IpoBepka nmpaBonucanusi. PacctaHoBKa epeHocoB. 1'010COBOM BBOJ TEKCTA.
OnTtuueckoe pacrio3HaBaHHe TekcTa. KommbroTepHblil nepeBoa. Mcnonbs3oBaHue
cepBucoB MuTepHeTa 111 00pabOTKU TEKCTa.

Komnbrorepuas rpaguka

3HaKOMCTBO C TIpaUUecKUMU peAaKkTopaMH. PacTpoBble PHUCYHKH.
Hcnonb3zoBanue rpauueckux NpUMUTHBOB.

Omnepatuu pefakTUpoBaHus rpadudecKux 0OBEKTOB, B TOM YHCIIEC IU(PPOBHIX
dbororpaduii: m3MeHeHHE pa3Mepa, oOpe3Ka, MOBOPOT, OTpakeHue, padora c
oOnacTsiMu (BbIAEJIEHUE, KONMPOBAHHE, 3aJIMBKAa LIBETOM), KOPPEKIMs IIBETA,
SAPKOCTU U KOHTPACTHOCTH.

Bekrtopnast rpaduka. Co3maHue BEKTOPHBIX PHCYHKOB BCTPOECHHBIMU
CpPEICTBAMHM TEKCTOBOIO MPOLECCOpa WM JAPYTUX HOpOorpaMm (MPUIIOKEHUN).
JloGaBieHre BEKTOPHBIX PUCYHKOB B TOKYMEHTHI.

MyJibTHMeqUITHBIE TIPe3eHTAIUH



[ToaroroBka MyJIbTUMEIUUHBIX Npe3eHTanuil. Cnaiig. JobaBneHue Ha ciaiia
TeKcTa U n3o0pakeHuil. PaboTta ¢ HECKOJIBKUMU ClIaliIaMH.

JloOaBiieHne Ha  Cilaiil  ayJMOBU3YaJbHBIX  JIaHHBIX. AHUMaNus.
['unepcepLikm.

8 KVIACC

Teopernyeckue 0CHOBbI HHPOPMATHKH

CucremMbl CHHCIEHUS

HemosunmoHnHuble W  TMO3WIMOHHBIE CUCTEMBI  CUHCICHUSA. AldaBur.
OcHoBanue. Pa3zeépuytas popma 3anucu uucna. [lepeBoa B JECATUUHYIO CUCTEMY
YHUCeJl, 3alUCAHHBIX B IPYTUX CUCTEMAX CUHUCIICHHUS.

Pumckas cucrema cuucieHusl.

JIBonuHas cucrema cumcinenus. [lepeBon nensix yucen B npexpenax ot 0 mo
1024 B nBOMYHYIO CHCTEMY CUMCIEHHUSA. BocpMeprnyHas cuUCTEMa CUHMCICHHS.
[lepeBon uKcen U3 BOCBbMEPUYHON CHCTEMBI B JJBOUYHYIO U JIECITUYHYIO CUCTEMBI
u obpatno. IllectHaamarepuunass cucreMa cuucieHus. llepeBon wyucen wu3
IIECTHA/IIATEPUYHON CHUCTEMBI B JIBOMYHYIO, BOCBMEPUYHYIO U JIECATUUHYIO
CUCTEMBI U 0OpPATHO.

Apudmerrueckue onepanuu B JBOMYHON CUCTEME CUUCIICHHUS.

DJIeMeHThl MATEeMATHYEeCKOH JIOTUKH

Jlornueckue BbICKa3biBaHUA. Jlornueckue 3HAUYEHUS  BBICKA3bIBAHUI.
DNeMEeHTapHble W COCTABHBIE BBICKA3bIBaHUA. JlOrMUecKue omnepanuu: «u»
(KOHBIOHKIIMS, JIOTMUECKOE YMHOXKEHHE), «WIn» (AUIBIOHKIMS, JOTHYECKOE
CIIOXKEHUE), «He» (Jloruueckoe orpunianue). [Ipuopurer ormueckux oreparuu.
OnpeneneHne UICTUHHOCTH COCTABHOTO BBICKA3bIBaHUS, €CJIM M3BECTHBI 3HAUCHHS
WCTUHHOCTH BXOJSIIMX B HET0 DSJIEMEHTapHBIX BbICKa3biBaHWil. Jlorndeckue
BbhIpakeHus. [lpaBuiia 3amucu JIOTMYECKMX BbIpakeHUW. IlocTtpoenue TabmuIl
MCTUHHOCTH JIOTUYECKUX BBIPAYKECHUM.

Jlornueckue 37eMeHThl. 3HAKOMCTBO C JIOTHYECKUMH OCHOBAaMHU KOMIIBIOTEPA.

AJITOPUTMBI M IPOTPAMMMPOBAHHE

HcnosHuTE M U AJTOPUTMBI. AJITOPUTMHUYECKHE KOHCTPYKIIUU

[lonarue anroputma. HcmomHuTenn airopuTMoB. AJTOPUTM Kak IUIaH
yIpaBJIECHUS UCIIOJIHUTEJIEM.

CpoiictBa anroputma. CrocoObl 3amucu anropuTMa (CIOBECHBIM, B BHUJEC
OJIOK-CXEMBI, TPOTrpaMma).

AlnroputMudeckue KOHCTpyKIuU. KoHCTpykiusa «cienoBaHue». JIMHEUHBIN
anroput™.  OrpaHM4eHHOCTh  JIMHEHWHBIX  QJTOPUTMOB:  HEBO3MOKHOCTh



MPEAYCMOTPETh 3aBUCUMOCTh IMOCIEA0BATEILHOCTH BBIMOJHIEMBIX JEUCTBUN OT
HCXOJHBIX JAHHBIX.

KoHcTpyKkiust «BeTBICHHUEY: TMOMHAS W HemoiaHas ¢GopMbl. BeimomHeHue u
HEBBINTOJHEHUE YCJIOBHUS (MCTUHHOCTh W JIOXKHOCTh BbICKasbiBaHUs). [IpocThie u
COCTaBHBIE YCIIOBUSI.

KoHCTpyKIusi «MOBTOPEHUS»: UKLl C 33JaHHBIM YHUCJIOM IMOBTOPEHUH, C
YCJIOBUEM BBITIOJHEHUSI, C IEPEMEHHOM ITUKIIA.

Pazpabotka s GopMaIbHOTO HCIOJHUTENS aJrOpUTMa, MPUBOJAIIECTO K
TpeOyeMoMy pe3yJibTaTy MpPHU KOHKPETHBIX HCXOJHBIX JaHHBIX. Pa3paboTka
HECJIO)KHBIX aJITOPUTMOB C HCIHOJB30BAHUEM IMKJIOB M BETBICHUN s
ynpasieHusi (popMabHBIMU HCIIOJHUTENSIMM, TakuMu kKak PobOot, YUepenarmika,
Yepréxkauk. BeInoiHeHWe  anropuTMOB BpPYYHYIO U HA  KOMIIBIOTEPE.
CuHTaKCHUYeCcKHue U JIorndueckue omuoku. OTKasbl.

S3bIk NpOrpaMMHUpPOBAHUA

Azbik mporpammupoBanusi (Python, C++, Ilackans, Java, C#, lllkonbHbli
AnroputmMudeckuid SA3bIK).

CucteMa mTpOrpaMMHpPOBAHUS: PEAAKTOP TEKCTa MPOrpaMm, TPaAHCIATOD,
OTJIaIYUK.

[lepemenHasi: Tun, uMmsi, 3HaueHUE. Llenble, BEMIECTBEHHBIE U CHUMBOJIBHBIC
MIEpEMEHHBIE.

Oneparop mnpucBanBaHus. ApUPMETUUECKUE BBIPAKECHUS M MOPSIOK HX
BbluncieHud. Onepanuu ¢ UEIbIMUA YUCIAMU: LEJIOYHUCICHHOE JEJIEHHUE, OCTAaTOK
OT JICJICHUSI.

BerBnenns. CocTaBHBIE YCJIOBHS (3alUCh JIOTHYECKUX BBIPOKEHUN Ha
M3y4yaeMOM SI3bIKE MporpaMMHUpoBaHusi). HaxoxJieHne MUHHMyMa U MakCUMyMa
U3 JIBYX, TPEX U YETHIPEX uucelsl. PeleHue KBaapaTHOTO YpPaBHEHUS, UMEIOIIETO
BEILIECTBEHHbBIE KOPHHU.

HuanoroBass oOTiagka NpOrpaMM: I[OIIArOBOE BBIMOJIHEHUE, IPOCMOTP
3HAYCHUH BEJIMYWH, OTJIAIOYHBIN BBIBOJ, BELIOOP TOUKH OCTAHOBA.

[uxn c ycrnoBuem. Anroput™m EBkiIuga st HaxoxkACHUST HaWOOJBIIETO
oO11iero JeiauTeNsl JByX HaTypalbHbIX uucen. Pa3OueHue 3amucu HaTypaJbHOTO
yyciaa B MO3WIIMOHHON CHCTEME C OCHOBAaHHWEM, MEHbBIIMM WX paBHbIM 10, Ha
OTJICIIbHBIC I PHI.

[Mukn ¢ nepeMeHHON. ANTOPUTMBI MPOBEPKHU JIEIUMOCTH OJHOTO ILEIOTO
qucia Ha APYroe, MpOBEPKU HATYpAJIbHOTO YKCJIa HAa MPOCTOTY.

OOpaboTka CUMBOJIBHBIX JaHHBIX. CHMBOJIbHBIE (CTPOKOBBIE) MEPEMEHHBIE.
[TocumBonbHast oOpaboTka cTpok. [lomcy€r 4YacTOThl TOSBIEHUS CHMBOJA B
cTpoke. Bctpoennsie pyHKImU A1t 00pabOTKH CTPOK.

AHaJIU3 aJIropuTMOB



Omnpenenenre BO3MOXHBIX PE3yJIbTaTOB pabOThl aJroOpuTMa MpHU JAHHOM
MHOKECTBE BXOJHBIX [AHHBIX, OIPENEIICHUE BO3MOXKHBIX BXOJHBIX JAHHBIX,
IIPUBOJAIINX K TaHHOMY PE3YJIbTaTy.

9 KVIACC

udpoBasi rpaMOTHOCTD

I'nobanbHas cetb UHTEPHET U cTpaTeruu 0€30MacHOro0 NOBeJACHUS B Hel

['noGanwHas cetb Uutepuet. IP-anpeca y3noB. CereBoe XpaHEHHUE JAHHBIX.
MeToapl MHIWBHIYATHHOTO U KOJJIEKTUBHOTO pa3MeEIIeHUs HOBOM MH(POpPMAITIH B
WUurtepHere. bonbiive naHHble (MHTEpPHET-IAaHHbIE, B YaCTHOCTH JaHHbBIC
COILIMAJIBHBIX CETEN).

[Tonsitue 00 MHPOPMALMOHHON O€30MACHOCTU. YTPO3bl MHPOPMALMOHHOU
0e30MmacHOCTH TIpU paboTe B TNI00ATBHON CETHM U METOJbl MPOTUBOJCHUCTBUS UM.
[IpaBwia Oe3omacHOM ayTeHTUPUKAMU. 3amuTa JUYHOM wuHGOpMANMU B
WNurtepnere. bezonacHeie crparernu noseneHus B MHrepHere. IIpenynpexnenue
BOBJICUCHUSI B JIECTPYKTHUBHBIE W KPUMHHAJIbHBIE (DOPMBI CETEBOM AKTUBHOCTHU
(knOepOyITMHT, PUIIMHT U APYTHE (POPMBI).

PabGora B nH(OPMALIHOHHOM IPOCTPAHCTBE

Buasl nestenbHocTH B IHTEpHETE, MHTEPHET-CEPBUCH: KOMMYHUKAIITMOHHBIC
CEpBHUCHI (MOYTOBasi CIy>k0a, BHUJIEO-KOH(EPEHI-CBA3b U JIPYTUe), CIpPaBOYHbBIC
CIyObl (KapThl, pacluUCaHusi U JAPyTrHe), TOUCKOBBIE CIY>KObI, CIY>KOBI
OOHOBJIEHUS TPOrPaMMHOr0 oOecrieyeHus: M Japyrue ciykObl. CepBHUCHI
roCyAapCTBEHHBIX yciyr. O0naunble XpaHWIUIIa JaHHbIX. CpeacTBa COBMECTHOM
pa3paboTKu JOKyMeHTOB (oHiaitH-oducskl). [Iporpammuoe obecrieueHne Kak BeO-
CEPBHC: OHJIATHOBBIE TEKCTOBBIE W TpaduuecKue peakToOpbl, Cpeabl pa3paboTKu
Iporpamm.

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

MopeanpoBaHue Kak MeTO/l O3HAHUS

Mopnens. 3aauu, peniaeMble ¢ MOMOIIbIO MojaenupoBanus. Kinaccudukammm
Mozeneld.  MarepuanbHble  (HaTypHble) ¥ WHGOPMAIMOHHBIE  MOJICIIH.
HenpepsiBHBIE W AucCKpeTHble Moaenu. KMmwutaumonnsie wmoxaenu. HWrpossie
mMozenu. OneHka aJeKBaTHOCTH MOJENTU MOJIETUPYEMOMY OOBEKTY U IEJSIM
MOJETUPOBAHUSL.

Tabmuunbie moaenu. Tabnuia Kak MpeACTaBICHUE OTHOIICHHUS.

ba3el nmannbix. OTOOp B TaONHIE CTPOK, YIOBJICTBOPSIONINX 33JaHHOMY
YCIIOBHIO.

I'pad. Bepmmna, pedpo, nyTb. OpUEHTUPOBAHHBIE M HEOPUEHTUPOBAHHbBIC
rpadel. JInmuna (Bec) peOpa. BecoBas marpumnia rpada. JnmuHa mytn Mexmy
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BepmmHamu rpada. [louck omrumanbHoro mytd B rpade. HauampHas BepmimHa
(MCTOYHUWK) U KOHEYHAs! BEpIIMHA (CTOK) B OpPHEHTHPOBAHHOM Tpade. Beruncnenne
KOJIMYECTBA IMyTeH B HANIPABICHHOM aIMKINYECKOM rpade.

HepeBo. Kopenb, BepmmunHa (y3ein), JuCT, peOpo (myra) nepera. BricoTta
nepeBa. [lognepeBo. IIpumepsl ucnonb3oBaHus jaepeBbeB. [lepebop BapuaHTOB ¢
MOMOILBIO JIEpEBA.

[londaTrie MaTeMaTHYECKOM MOJEIU. 3aJaud, peHlaeMbleé C [MOMOIUIBIO
MaTEeMaTUYeCKOro (KOMIBIOTEPHOI0) MoaenupoBanus. OTInuue MaTeMaTUYeCKON
MOJIENId OT HATypHOW MOJEIM U OT CJOBECHOrOo (JIMTEPaTypHOIO) ONMUCAHUS
0o0BeKTa.

OTanbl KOMIBIOTEPHOTO MOJICTUPOBAHUS: MOCTAHOBKA 3a/Jaud, MOCTPOCHUE
MaTeMaTUYECKOU MOJIEIH, MPOrpaMMHasl peaau3alius, TECTUPOBAHUE, TPOBEICHUE
KOMIIBIOTEPHOT'O SKCIIEPUMEHTA, aHAJIU3 €r0 Pe3yJIbTaATOB, YTOYHEHHUE MOJIEIIH.

AJITOPUTMBI M IPOTPAMMHMPOBAHHE

Pa3pa0orka aJiropuTMoB M IPOrpamMm

Pa3ouenne 3anaun Ha noazagadyd. COCTaBICHHE AJITOPUTMOB U MPOTPAMM C
WCIIOJB30BaHUEM BETBJICHUM, IMKIOB M BCIOMOTATENbHBIX aJTOPUTMOB JIJIsI
yIOpaBJICHUS UCIONHUTENIeM POOOT WM JAPYrMMH HCIOJHUTENSIMHU, TaKUMH Kak
Yepenamka, YepTEXHUK U IPYTUMH.

Tabnuunbie BeMUUHbI (MaccuBbl). OqHOMEpHBIE MaccuBbl. COCTaBICHUE U
OTJIaJIKa MPOrpamMM, PEeaIU3yIOIIUX TUIIOBBIE aJTOPUTMbI OOPAOOTKHA OJJHOMEPHBIX
YHUCJIOBBIX MAaCCHBOB, Ha OJHOM U3 S3BIKOB mporpammupoBanus (Python, C++,
[Tackansp, Java, C#, [lIkonpHbII ANTOpUTMHYECKUN S3BIK): 3aII0JHEHUE YUCIOBOTO
MacCHBa CIIy4allHBIMHM YHCJIAMH, B COOTBETCTBUU C (HOPMYJION MM MyTEM BBOJIA
YuCcell, HaXOXKJICHHUE CYMMBI 3JIEMEHTOB MAaCCHBA, JIMHEHHBIH TOUCK 3aJaHHOTO
3HAQYEHUsI B MacCHBE, TOJACYET DJEMEHTOB MAacCHBa, YAOBJICTBOPSIOMIUX
3aJIaHHOMY YCJIOBHIO, HaXOXJICHHE MHUHUMAIHHOTO (MaKCUMAaJIbHOTO) SJIEMEHTA
MaccuBa. COpTUpPOBKA MaccuBa.

O6paboTka MOTOKA JAHHBIX: BBIYMCICHUE KOJUYECTBA, CYMMBI, CPEIHETO
apu(pMETUYECKOr0, MHUHHMAJIBHOTO W MaKCUMaJbHOTO 3HAYCHUS JJIEMEHTOB
MOCJIEIOBATEIBHOCTH, yIOBIETBOPSIOIMX 3aJaHHOMY YCIIOBUIO.

Yupasienue

VYmpasnenue. Curnan. O6partHas cBs3b. [logyueHrne CUTHAIOB OT IU(POBBIX
JaTYUKOB (KacaHWsi, pAcCCTOSHUSA, CBeTa, 3Byka U Jpyroro). Ilpumepsi
WCIIOJB30BaHUs  MPUHIMIIA OOpaTHOM CBSI3M B CHUCTEMax  yNpaBJCHUs
TEXHUYECKUMU YCTPOMCTBAMU C TIOMOIIBIO JIaTYUKOB, B TOM YHUCJIE B
POOOTOTEXHUKE.

[Tpumepsl poOOTU3UPOBAHHBIX CUCTEM (CHCTEMa YMPABIICHUS JABUKEHUEM B
TPAHCIIOPTHOM CHUCTEME, CBapoOyHas JIMHUS aBTO3aBOJla, ABTOMATH3UPOBAHHOE
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YIPABJICHHE OTOIUIEHUEM JOMa, ABTOHOMHAs CUCTEMA YNPAaBIIEHUS TPAHCIIOPTHBIM
CPEACTBOM U APYTUE CUCTEMBI).

HNupopManuoOHHBIE TEXHOJIOTHH

DJIEKTPOHHBbIE TA0IUIbI

[TonsiTve 00 3M€KTPOHHBIX Tabauuax. TUIBI JaHHBIX B STYEMKaX IEKTPOHHOU
tabnuiel. PenaktupoBanue u (opmartupoBanue tabnuil. BceTpoeHHble QyHKINN
JUIS TIOMCKa MaKCHUMyMa, MHHHMYMa, CYMMBbI M CpPEAHEr0 apu(MEeTHYECKOro.
CopTupoBKa [JaHHBIX B BBIJICICHHOM JAuana3zoHe. [loctpoenume auarpamm
(rucTorpamMma, Kpyroeas JAuarpamMma, TOYedHas javarpaMma). BpeiOop Tuna
JUarpaMMsl.

[Tpeobpa3zoBanue Gopmyn mpu KonupoBaHUH. OTHOCUTENbHAS, a0COMIOTHAS
Y CMEUIaHHas aJpecarusl.

VYCOBHbIE BBIYUCIEHUS B JJEKTPOHHBIX Tabnuuax. CyMMHUpoOBaHHE U
noJcYE€T 3HAUYEHUHM, OTBEYAIOUIMX 3aJaHHOMY YycioBuio. OOpaboTka OOJBLIMX
Ha0OpPOB TaHHBIX. YUCIIEHHOE MOJICTTUPOBAHUE B DJICKTPOHHBIX TAOIHIIAX.

NudopManuoHHbIe TEXHOJOTHMH B COBPEMEHHOM 001IeCTBe

Ponb nHPOpMAIMOHHBIX TEXHOJIOTHI B Pa3BUTHH SKOHOMHUKHA MUpPA, CTPAHBI,
peruona. OTKphITbIE 00pa30BaTEIbHBIE PECYPCHI.

[Tpodeccun, cBa3anubie ¢ MHGOPMATUKON U UH(DOPMALIMOHHBIMU TEXHOJOTUSIMU:
BeO-AM3aliHEp, MPOTPaMMHUCT,  pa3pabOTUMK  MOOWJIBHBIX  MPHUIIOKEHUH,
TECTUPOBIIMK, APXUTEKTOP MPOTPAMMHOIO OOECIEUEHHUs, CIEHHAIUCT IO
aHaJIM3y JaHHBIX, CHCTEMHBIN aJIMUHUCTPATOP.
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IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
NHO®OPMATHUKE HA YPOBHE OCHOBHOTI'O OBLIEIO
OBPA30OBAHUA

N3yyenne wHGOpPMATHKKM Ha YPOBHE OCHOBHOTO o00ImIero oOpa3oBaHHs
HaIpaBJICHO Ha JOCTHKEHUE OOYyYarOUMMHCS JTUYHOCTHBIX, METANPEIMETHBIX U
MPEIMETHBIX PE3yJIbTaTOB OCBOCHHUSI COJECPKaHUs YUEOHOTO MpeMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yNbTaThl HMMEIOT HANPABICHHOCTh HA pEUICHHUE 3ajad
BOCIIUTAHUSA, PA3BUTHS M COLMANU3ALMU, OOYYaIOIUXCS CPEeICTBaMU Y4EOHOTO
peaIMeTa.

B pesynbrate wusydenus MHPOPMATUKHA HA YPOBHE OCHOBHOIO OOIIETO
oOpa3oBaHus y oOydaromierocsi 0yayT copMupoBaHbl CIEAYIONIUE JTUYHOCTHBIC
pe3yJbTaThl B YACTU:

1) naTpUOTHYECKOT0 BOCIIMTAHUS:

[IEHHOCTHOE OTHOIIEHUE K OTEUECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY U
HAy4YHOMY HACJIeJIMI0, IOHUMaHWE 3HAUYCHUS MHPOPMATUKH KaK HAYKH B >KU3HU
COBPEMEHHOr0 00IleCcTBa, BIAJEHUE JOCTOBEPHOU HWH(MOpMAIUMER O MepenoBbIX
MUPOBBIX W OTEUECTBEHHBIX JOCTHKEHUAX B 001acTd UHPOPMATUKH U
MH()OPMAIIMOHHBIX TEXHOJIOTUM, 3aMHTEPECOBAHHOCTb B HAYUYHBIX 3HAHHUSIX O
1 dpoBoil TpaHchopmMauu COBPEMEHHOTO OOIIIECTRA;

2) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

OpUEHTAIMsI Ha MOPAJIbHBIE IEHHOCTU U HOPMbI B CUTYaILIUSIX HPABCTBEHHOI'O
BBIOOpPA, TOTOBHOCTH OIIEHUBATh CBOE MOBEJICHUE U MOCTYIIKH, & TAKXKE MOBEJACHUE
Y MOCTYIKY APYTUX JIFOJEH ¢ MO3UIMKA HPABCTBEHHBIX U MPABOBLIX HOPM C YUETOM
OCO3HAHUSI TOCIEICTBUM IOCTYNKOB, AKTUBHOE HENPUATHE ACOLMAIBHBIX
MOCTYIKOB, B TOM uunciie B IHTepHeTe;

3) rpa:kIaHCKOr0 BOCIIUTAHUSA:

MPEACTAaBICHUE O COIMAIbHBIX HOpPMax W MpaBUIaX MEXKIUYHOCTHBIX
OTHOIIIEHWN B KOJJIEKTMBE, B TOM 4YHUCJIE€ B COLMAIBHBIX COOOIIECTBAX,
COONIO/IeHNe TpaBWJI OE30MaCHOCTH, B TOM YHCIE HABBIKOB 0€30MacHOro
MOBEJCHUS B HHTEPHET-CPElle, TOTOBHOCTh K pPa3HOOOpPa3HOM COBMECTHOMU
JIEATCIIBHOCTH TPU BBIMIOJHEHUM Y4YeOHBIX, MO3HABATEIbHBIX 3a7ad, CO3JaHUU
y4€OHBIX MPOEKTOB, CTPEMJICHHE K B3aUMOIIOHMMAHHWIO W B3aWMOIIOMOIIU B
mpoliecce 3Tol y4eOHOU NIeITeTbHOCTH, TOTOBHOCTh OIIEHUBATh CBOE TIOBEACHHUE U
MOCTYNKA CBOUX TOBApHIIEH C MO3UIMM HPABCTBEHHBIX M IMPABOBBIX HOPM C
Y4ETOM OCO3HAHUSA IOCIEACTBUM MOCTYIIKOB;

4) HeHHOCTEe HAYYHOI'O MO3HAHUA:
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c(OpPMUPOBAHHOCTh MHUPOBO33PEHUYECKHUX IMPEACTaBICHUI 00 MH(pOpManuy,
UH(POPMAITMOHHBIX nporeccax U UH(GOPMAITMOHHBIX TEXHOJIOTHSIX,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKd M OOIIECTBEHHOMN
MPAKTUKHU U COCTABJISIONIUX 0A30BYI0 OCHOBY JIJIsl IOHMMAaHUS CYITHOCTH HAy4YHOUH
KapTUHBI MUDA;

UHTEpEeC K OOYYEHHI0O M TMO3HAHMIO, JIHO003HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K CamM000pa30BaHUIO, OCO3HAHHOMY BBHIOOPY HANpPaBICHHOCTH H
YpOBHsI 00yUY€HUS B JlaJbHEHIIIEM;

OBJIaJICHUE OCHOBHBIMH HAaBBIKAMH HCCIIECOBATEIbCKON JI€ATEIbHOCTH,
YCTAaHOBKAa HA OCMBICJICHUE OIbITa, HAOIIOJEHUN, TOCTYNKOB W CTPEMIICHUE
COBEpIICHCTBOBATh IMYTH JOCTHKCHHS WHAUBUAYAIBHOTO M KOJUJICKTUBHOTO
0JIaronoayyus;

c(OpMUPOBAHHOCTh MH(POPMAIIMOHHON KyJIbTYpbl, B TOM YHCJI€ HABBIKOB
CaMOCTOSITENIbHOM paboThl € Y4YEOHBIMU TEKCTaMM, CIPAaBOYHOW JIMTEPaTypoH,
pa3HoOOpa3HBIMU CPEACTBAMU MH(GOPMAIMOHHBIX TEXHOJOTHH, a TaKKe YMEHHUs
CaMOCTOSITENIFHO OMPEEIATh e CBOETO O0YYEeHHsI, CTaBUTh U (HOPMYIHPOBAThH
Juis ceOsi HOBBIC 3a7auu B yu&0e W TMO3HABATEIbHOW NEATEIbHOCTH, Pa3BUBATH
MOTHBBI U MIHTEPECHI CBOEH MM03HABATEIBHOM 1€ATEIbHOCTH;

5) popmupoBaHus KyJIbTYPbl 310POBbSI:

OCO3HAaHWE IIEHHOCTH JKU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3IOpPOBBIO, yCTAaHOBKAa Ha 30POBBIA 00pa3 KHU3HU, B TOM 4YHCIE M 3a CUéT
OCBOEHHUS U COOMIOJeHUsT TpeOoBaHUM O€30MacHOM HSKCIUTyaTallud CpEACTB
MH(GOPMAILIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHUH;

6) Tpy10BOI0 BOCIIMTAHMSI:

MHTEpEC K MPAKTUYECKOMY u3ydeHUro mnpodeccuit u Tpyaa B cdepax
npodeccuoHaNTbHON NEATEIIBHOCTH, CBSI3aHHBIX c MH(OpPMaATUKOH,
IPOrpaMMHUPOBAHUEM U HH(POPMAIIMOHHBIMM TEXHOJIOTUSMH, OCHOBAHHBIMHM Ha
JOCTHKEHUSIX HAyKH MHPOPMATUKU M HAyYHO-TEXHUYECKOTO MTPOrpecca;

OCO3HAaHHBI BBHIOOP W TIOCTPOCHHWE HWHAWBHIYATbHOM  TPacKTOPUU
oOpa3oBaHMsI W >KM3HEHHBIX IIJJAHOB C YYETOM JIMYHBIX M OOIIECTBEHHBIX
WHTEPECOB U MOTPEOHOCTEN;

7) 3K0JIOrH4eCKOro BOCIIMTAHUSA

OCO3HaHHUE TJI00AJBHOTO XapakTepa 3KOJOTWYECKUX MpoOsieM W MyTed HX
pelieHrs, B TOM 4YHCIE€ C YYETOM BO3MOXXHOCTEH WH(POPMAIMOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJIOTUH;

8) ajanTanuu o0y4arouerocs K M3MeHsIIOIUMCS YCJIOBHAM COLUATbHOM
U IPUPOJIHOM Cpelbl:

OCBOEHHE OOYYAIOIIMMHUCSA COLMAIBHOIO OIBITa, OCHOBHBIX COLIMAJIBHBIX
poJiel, COOTBETCTBYIOMIMX BEAYIICH AESITETbHOCTH BO3pacTa, HOPM U TPaBUII
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OOIIIECTBEHHOTO TIOBEIeHUs, ()OPM COLMATLHOM KU3HU B IPyIIax U COOOIIEeCTBAX,
B TOM YHCJIE CYIIECTBYIOIINX B BUPTYaJIbHOM IIPOCTPAHCTBE.
METANIPEJAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE pe3yibTaThl OCBOECHHS NIPOrpaMMbl MO HHPOPMATHKE
OTpaXalOT  OBJAJICHUE  YHHBEPCAJIIbHBIMU  YYEOHbIMH  JEHCTBUAMH  —
II03HABATEIIbHBIMA, KOMMYHUKATUBHBIMHU, PErYJIATUBHBIMHU.

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA

ba3oBble JjornyecKkue 1eMCTBUSA:

YMEHHUE OMNpEeNeNaTh IOHSATHUS, CO37aBaTh OOOOIIEHUS, YCTaHABIUBATH
aHAJIOTUM, KJIACCHU(PUIIUPOBATh, CaMOCTOSITEILHO BBIOUpPATh OCHOBAaHUA U
KpUTEpUH 7Sl KJIacCU(UKAIMK, YCTaHABIUBATh MPUYUHHO-CJIEACTBEHHBIC CBS3H,
CTPOUTH JIOTMYECKHUE PACCYXKICHUS, JelaTh YMO3aKIIOUeHUs (MHIYKTHUBHBIE,
JETYKTUBHBIE U TIO AaHAJIOTUH) U BBIBOJIBI;

YMEHHE CO3/1aBaTh, MPHUMEHATh W NPeoOpa3oBBIBATh 3HAKH M CHMBOJIBI,
MOJICITH ¥ CXEMBI JIJIsl PEIICHUs YICOHBIX U MTO3HABATEIIbHBIX 33J1a4;

CaMOCTOATENILHO BBIOMpATh CIOCOO pelieHus y4eOHOW 3a1ayu (CpaBHUBATH
HECKOJIbKO BapUaHTOB pEIICHUsS, BbIOMpAaTh HauboJiee MOAXOIAIIUNA C Y4ETOM
CaMOCTOSITEJILHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble ncciienoBarTe/IbCKUeE 1eCTBUA:

bopMyIHpOBaTh BOMPOCH, (DUKCHUPYIONMIUE pa3pblB MEXKAY pealbHBIM U
YKeJaTeIbHBIM COCTOSTHUEM CUTYaIluu, 00bEKTa, U CAMOCTOSTEIILHO YCTaHABIUBATh
HMCKOMOEC U JIaHHOC;

OIICHUBATh HAa MMPUMEHUMOCTb M JIOCTOBEPHOCTH MH(MOPMAIIUIO, TTOJYICHHYIO
B XOJI€ UCCIICIOBAHUSI;

MPOTHO3UPOBATh BO3MOXHOE JajbHEUIIee pa3BUTHE MPOIECCOB, COOBITUN U
WX TIOCJICICTBUSI B AHAJIOTUYHBIX WJIM CXOJHBIX CUTYyallUsX, a TAKKE BBIIBUTATh
MPEANOJIONKEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBUSX U KOHTEKCTAX.

Pabora c nundopmanueii:

BBIABIIATE JAeUIUT WHOOPMAIMM, TaHHBIX, HEOOXOAUMBIX JJIsS pelICHUS
MOCTaBJICHHOM 3aJ1auM;

MPUMEHSTh PA3UYHBIE METOJbl, HHCTPYMEHTHI M 3allpOChl MPU TOUCKE U
orOope WH(OpMAIMK WM JAHHBIX W3 HUCTOYHUKOB C YYETOM MPEIOKEHHOM
y4eOHOM 3a/1a4M U 3aJaHHBIX KPUTEPHEB;

BBIOMpaTh, aHAJIM3UPOBATh, CHCTEMATHU3UPOBATh W HHTEPIPECTUPOBATH
WH(pOpMAIINIO PA3IMUHBIX BUJOB U (DOPM MIPEACTABIICHHUS;
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CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMalbHYIO  (GOpMy  TNpEACTABICHUS
uHGOpMAIlMU W WJUTIOCTPUPOBATH pEIIaeMble 3aJaud HECIOKHBIMH CXEMaMH,
JuarpaMMamu, HHOU TpauKoil 1 HX KOMOMHALUAMY;

OLICHUBATh HAAEKHOCTh HH(OPMALMU 1O KPUTEPUSM, HPEII0KEHHBIM
YUUTENEM WU CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO;

3¢ ($HEeKTUBHO 3alIOMUHATH U CUCTEMATU3UPOBATH HHPOPMAIIHIO.

KoMMyHUKAaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE J1eHCTBUS

OOwmenne:

COIOCTABIISATh CBOU CYXKJICHHSI C CYXKIACHUSMU IPYTrUX YYaCTHUKOB JUAJOra,
OOHapyXUBaTh PA3IUYME U CXOACTBO MO3UIIHIA;

nyOJUYHO MPEACTABIATh PE3YJIbTATHI BHIMOJIHEHHOTO OMBITA (IKCIIEPUMEHTA,
VICCJIEIOBAHMSL, IPOEKTA);

CaMOCTOATENbHO BBIOMpPAaTh (opMaT BBICTYIUIEHHS C Y4E€TOM 3ajad
NPE3EHTAlUd U OCOOEHHOCTEM ayJUTOPUU U B COOTBETCTBUM C HUM COCTaBJISATh
YCTHBIE U MMCbMEHHBIE TEKCTHI C UCIOJIb30BAHUEM HILTIOCTPATUBHBIX MATEPUAJIOB.

CoBMecTHasI 1eITEJILHOCTD (COTPYIHHUYECTBO):

IIOHUMAaTh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIWBUAYaJIbHOU
paboThl MpHU pEHIeHUH KOHKPETHOM NpoOJieMbl, B TOM 4YHUCJIE NpPU CO3JIaHUU
MH(OPMAIMOHHOTO MPOIYKTa;

OPUHUMAThH 1LI€Jb COBMECTHONM HMH(OPMALMOHHOW NEATENBHOCTH IO cOOpY,
oOpaboTke, nepenade, QopmManuzaluu HHPOPMAUHM, KOJJIEKTUBHO CTPOUTH
NeHCTBUS MO €€ JOCTHKEHMIO: paclpeaessiTh poJiu, JOrOBapuBaThCs, 00CYXKIaTh
MPOLIECC U PE3YJIHTAT COBMECTHOM PaOOTHI;

BBINIOJIHATh CBOKO 4YacTh pabOThl ¢ MH(pOpManued win HHPOPMALUOHHBIM
IPOIYKTOM, AOCTHTasi KaueCTBEHHOI'O pPeE3yJibTaTa [0 CBOEMY HAINPABICHUIO U
KOOPJMHUPYSI CBOM JIEHUCTBHSI C IPYTUMHU WICHAMH KOMAaH/IbI;

OLICHMBATh Ka4Y€CTBO CBOET0 BKJIa/Aa B 00U HWH(OPMAIIMOHHBINA TPOIYKT IO
KpUTEPUSIM, CaMOCTOSITEJIbHO chopMyTUPOBAHHBIM YYaCTHUKaAMU
B3aHMMOJICHCTBUS,

CPaBHUBATh pe3yJlbTaThl C MCXOAHOW 3aJadyed M BKJAJ KAXKIOTO WIECHA
KOMaH/bl B JOCTHXXEHHE pe3ylbTaTOB, pa3feiisiTh chepy OTBETCTBEHHOCTH U
MPOSIBIIATHE TOTOBHOCTH K MIPEIOCTABIEHUIO OTUETA TIEPE TPYIIIOH.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE Y4eOHbIE 1eliCTBUS
Camoopranusanus:
BBISBJISITh B JKM3HEHHBIX M YYEOHBIX CHUTyallUsX MpoOJjieMbl, TpeOyroiue
pelieHus;
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OPUEHTUPOBATbCA B PA3NIMYHBIX MOAXOJAaX K MPUHATHIO PEIICHU
(MHIMBUAYATbHOE MPUHATHE PELIEHU, IPUHATHE PELLICHHUI B IPYIIIIE);

CaMOCTOATEJIBHO COCTABJIATh AJTOPUTM pEUIeHUs 3adadd (WM €ro 4acTh),
BBIOMpATh CIIOCOO penieHus: ydeOHOU 3a7auu ¢ YY4ETOM MMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEeHTHpPOBaTh MpeJjiaraéMble BapUAHTHI
peLIeHN;

COCTABJIATh IUIAaH JEUCTBUM (IUIaH pealu3aldd HaMEYEHHOIO alropurMma
pelieHus), KOPPEeKTUPOBaTh MPEIOKEHHBIN alrOpUTM C YYETOM MOIY4YEHUS
HOBBIX 3HAHUM 00 N3y4aeMOM OOBEKTE;

nenatb BBIOOP B YCINOBUSAX MPOTUBOPEUYMBOM HHpoOpManuu | OpaTh
OTBETCTBEHHOCTb 32 PEILICHHUE.

CaMoOKOHTpPOJIb (pediexcus):

BJIa/IETh CIOCOOAMH CAMOKOHTPOJISI, CAMOMOTHBAIIMM U PEPIIEKCUH;

JaBaTh OLEHKY CUTYallMH M IPEJIaraTh IUIaH €€ N3MEHEHUS;

YUUTHIBATh KOHTEKCT U MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BOBHUKHYTh
Opy pelieHud y4eOHOM 3ajauM, aJanTHUPOBAaTh PEIICHHE K MEHSIOMIMMCS
00CTOSTEIECTBAM,;

OOBSCHATH ~ NPUYMHBI  JIOCTHXKEHUS  (HEAOCTMXKEHMS)  pe3yJIbTaTOB
MH(POPMAILIMOHHOM JESATENIbHOCTH, J1aBaTh OLEHKY IPUOOPETEHHOMY OMBITY, YMETh
HAXOJUTh MO3UTUBHOE B IMIPOU3OIIEIIICH CUTYallUN;

BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHUBILIUXCS CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yiIbTaTa LIEJIM U YCIOBUSAM.

IMOLHMOHAIBHBINA MHTEJJICKT:

CTaBUThH c€0s1 HA MECTO APYroro 4ejaoBeKa, MOHUMATh MOTHUBBI U1 HAMEPEHHUS
JPYroro.

Ilpunsitue cedst M APyrux:

OCO3HAaBaTh HEBO3MOYKHOCTb KOHTPOJIMPOBATh BCE BOKPYT JAXE B YCIOBHSX
OTKPBITOTO A0CTYMA K JII0OBIM 00bEMaM UH(POPMALIUH.

IMPEAMETHBIE PE3YJIBTATBI

K xoniy oOydenus B 7 kjacce y oOydaromierocs OyayT copMHUpOBaHbBI
CJIEYIOIINE YMEHHUS:

MOSICHSITh Ha nmpuMepax CMBICIT MOHSATUI «uHpOpMaIUD,
«MH(POPMAIIMOHHBIN  Tporecc», «oOpaboTka  WHMOpMAIUNY),  «XpAHCHHE
uHpOpMaIUNY, «repeaada HHPOPMaITUN;
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KOAMPOBaTh M JIEKOAMPOBATH COOOIIEHUS TO 3aJaHHBIM IpaBUIIaAM,
JIEMOHCTPUPOBATh MMOHUMaHHE OCHOBHBIX MPHUHIIUIIOB KOJAUPOBAaHUS MH(OpPMALIUU
pa3IMYHON MPHUPOABI (TEKCTOBOM, rpaduueckoit, ayamo);

CpaBHUBATh JUIMHBI COOOIIEHWHM, 3alUCAaHHBIX B Pa3IMYHBIX andaBuTax,
OIepUpOBaTh €IAMHMUIIAMH H3MEpPEHUsT MHOOPMAIMOHHOTO 00bEMa M CKOPOCTH
nepeaayn JaHHbIX;

OLICHWBAaTh W CPaBHMUBATh pa3Mephbl TEKCTOBBIX, IPapUUECKUX, 3BYKOBBIX
(baiisioB 1 BUaACO(aANIIOB,;

NPUBOJUTH MPUMEPHl COBPEMEHHBIX YCTPOMCTB XpaHEHUs U Mepenadyu
uH(pOpMaIUK, CPAaBHUBATH UX KOJMYECTBEHHBIE XapaKTEPUCTUKH;

BBIICTISITh OCHOBHBIE ATalbl B UCTOPHUH U MOHUMATh TEHACHIMU Pa3BUTHUS
KOMIBIOTEPOB U IPOrPaMMHOTO 0OeCTIeueHUS;

[OJTy4aTh U UCHOJIB30BaTh HH(OPMALIMIO O XapaKTEPUCTUKAX ITEPCOHATIBLHOTO
KOMIIBIOTEPAa U €ro OCHOBHBIX 3JIEMEHTaxX (IPOLECCOp, ONEpaTUBHAs MaMSATh,
JOJITOBPEMEHHAsI TaMATh, yCTPOWCTBA BBOJIA-BHIBOIA);

COOTHOCUThH XapaKTEPUCTUKH KOMITBIOTEpA C 3aJadyaMi, PEUIaeMbIMU C €To
TOMOIIIBIO;

OPUEHTHPOBAThCSI B HEPAPXUUECKOM CTPYKType (aillioBoil cucTeMbl
(3amuchIBaTh mojHOEe WMA (haiina (kaTtayiora), myTh K ¢ainy (karajory) o
UMEIOIIEMYCsl ONMHUCAaHUIO (aiIOBOM CTPYKTYpPHI HEKOTOPOTO HH(POPMAIIMOHHOTO
HOCHUTETIS);

pabotath ¢ (aillIoBOMl CHUCTEMOM NEPCOHAIBHOTO KOMIBIOTEpPA C
UCIIOJIb30BaHUEM Tpaduieckoro nHTepdeiica, a UMEHHO: CO3aBaTh, KOIUPOBATD,
nepeMeniarh, NePeMMEeHOBBIBATh, YJAIsATh U apXWBUPOBATH (Pailibl U KaTajorw,
UCTIOJIb30BaTh aHTHBUPYCHYIO TPOTPAMMY;

MPEJICTaBISITh PE3YIbTATHl CBOCH JIEATEIHHOCTH B BUE CTPYKTYPUPOBAHHBIX
WUTIOCTPUPOBAHHBIX JJOKYMEHTOB, MYJIbTUMEIUNHBIX MTPE3CHTAIINI;

uckath uH(opmanuio B lHTepHeTe (B TOM 4yucCIe, 0 KIIOUEBbIM CIOBaM, 110
U300pAKEHHIO), KPUTUUECKH OTHOCUTHCS K HaWJIE€HHON MH(OpMalnu, 0CO3HABAs
OMAacCHOCTh JUISi JUYHOCTH U OOIIeCTBAa pacHpOCTpaHEHHUS BPEIOHOCHOM
uHPOpPMAIIMH, B TOM YHUCIIE SKCTPEMUCTCKOTO U TEPPOPUCTUIECKOTO XapaKTepa;

MOHUMATh CTPYKTYPY aJpeCcOB BEO-PECYpPCOB;

UCIIOJIb30BaTh COBPEMEHHbBIE CEPBUCHI MHTEPHET-KOMMYHUKALIN;

coOmoaTh TpeOoBaHUs O€30MAaCHOM HKCIUTyaTallMM TEXHUYECKHUX CPENICTB
WHPOPMAITMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJOTHH, COONIOAaTh CETEeBOM
ATUKET, 0a30Bble HOPMBI HH(DOPMAIMOHHOW OSTUKHM U TIpaBa Mpu paboTe ¢
MPWIOKEHUSIMUA Ha JIOOBIX yCTpoicTBaXx U B MHTepHeTe, BrIOMpaTh Oe30macHbIe
CTpaTeruu MoBEJACHUS B CETH;
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INPpUMCHATH MCTOAbI IIPO (I)I/IJ'I AKTUKHW  HCTATUBHOI'O  BJIMAHUA  CPCACTB
I/IHCpOpMaLII/IOHHBIX u KOMMYHHKAIIMOHHBIX TEXHOJIOTUH Ha 3A0POBLEC
IIOJIB30BAaTCJIA.

K xonmy oOyuenus B 8 kjacce y oOyuaromierocss OyayT chopMHpOBaHBI
CIEAYIOINE YMEHUS:

MOSICHAT,  HA  MOpUMEpax  pa3iuuus  MEXAy  IO3UIMOHHBIMH U
HETO3UIIMOHHBIMHA CUCTEMaMH CUUCIICHHUS;

3allUChIBAaTh M CpaBHUBATH Iieible yucia oT 0 mo 1024 B pa3nuyHbIX
MO3UIIMOHHBIX CHUCTEMaX CUYHUCICHUs (C OCHOBaHUSAMU 2, 8, 16), BBIIOJHATH
apu(pMeTHIECKHEC OTICPAIMH HAJl HUMU;

pacKpbIBaTh CMBICI TIOHSATHUH «BBICKA3bIBAHHME», <«JIOTHUYECKas OTIeparus»,
«JIOTHUYECKOE BBIPAKCHUEY;

3aMUCHIBATh JIOTMYECKUE BBIPAKEHHUS C HCIOJIB30BAaHUEM JIU3BIOHKIIUH,
KOHBIOHKIIUU W OTPUIAHUS, ONPEIEIsATh UCTUHHOCTH JOTUYECKUX BBIPAKCHUH,
€CJIM M3BECTHBI 3HAYCHMSI UCTUHHOCTU BXOJSIIUX B HEro MEPEMEHHBIX, CTPOUTH
TaOJIUIIBI ICTUHHOCTH JIJISl JJOTUYECKUX BBIPAKCHHI;

PACKpBIBaTh CMBICI MOHATHH «HUCIOJIHUTENbY, «AJITOPUTM», «IIPOrpaMmay,
MOHUMAs PA3HUILY MEXKIY YHOTPEeOJEHUEM STUX TEPMUHOB B OOBIJICHHON peyu U B
UH(pOpPMATHKE;

OMHCBHIBATh AJTOPUTM PEIICHMS 3aJladyd pa3IMYHBIMU CIIOCO0aMH, B TOM
quclie B BUIE OJIOK-CXEMBI;

COCTaBJISITh, BHITIOJHATH BPYUYHYIO U Ha KOMIIBIOTEPE HECTO0KHBIC AJITOPHUTMBI
C UCIOJb30BAaHUEM BETBJICHUW M IMKIOB [JIl YOpPaBJICHUS WCIOJHUTEIISIMH,
TakuMu kak Pobot, Uepenaiika, UepTExXHUK;

HCIMOJIb30BaTh KOHCTAHThI M TIEPEMEHHBIC Pa3JIUYHBIX THUIIOB (YHMCIIOBBIX,
JIOTUYECKHX, CHMBOJIBHBIX), @ TaKKE COJACPIKAIINE WX BBIPAKCHUS, WCIIOJIb30BaTh
oriepaTop MpUCBANBAHMUS;

WCIIOJIB30BaTh MPU pa3padOTKe MporpamMM JIOTMYECKUE 3HAUYCHUS, ONepaluu
Y BBIPAXEHUS C HUMU;

aHAJIM3UPOBATh MPEAJIOKEHHBIE AJITOPUTMBI, B TOM YHCJIE ONPEEIISITh, KaKue
pe3yJIbTaThl BO3MOXKHBI MPU 33JJAHHOM MHOYKE€CTBE UCXOJIHBIX 3HAYCHMUIA;

co3/laBaTh W  OTJaXUBaTh TMPOTpaMMbl Ha  OJHOM U3  SI3BIKOB
nporpammupoBanus  (Python, C++, [Ilackanp, Java, C#, IIkoybHbBIH
AnropuTMuUYecKuid SI3bIK), pearu3yromue HECIOKHBIC aJITOPUTMBI 00paOOTKH
YHUCJIOBBIX JAHHBIX C HCIOJIb30BAHUEM IIMKJIOB W BETBJICHHUN, B TOM YHCJIC
peanu3yomme TpoBEPKY AETUMOCTH OJHOTO 1IEJIOr0 YUCa Ha JIPYyroe, MpoBEepKY
HaTypaJIbHOTO YKCJia Ha POCTOTY, BBIACJICHUS ITU(DP U3 HATYpaJIbHOTO YHCIIA.
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K konmy oOyuenus B 9 kiacce y oOyuaromierocss OyayT c(opMHpOBaHBI
CIEAYIOIINE YMEHUSA:

pa30uBaTh 3a/layd HA TOA33Ja4H, COCTABIISITH, BBITIOJHITH BPYYHYIO W Ha
KOMITBIOTEPE HECJIOXKHBIE AJITOPUTMBI C HCIOJIB30BAaHUEM BETBIICHHM, ITUKIOB U
BCIIOMOTAaTENIbHBIX QJITOPUTMOB JIJISl YIPABJICHUS] UCIOJHUTEISIMU, TaKUMHU Kak
Po6ort, Yepenamika, YepTEKHUK;

COCTABJISITh M OTJQXKHBATh MPOTPAMMBI, PEATH3YIONINE TUIIOBBIC aJITOPUTMBI
00pabOTKM YHUCJIOBBIX MOCHEAOBATEIILHOCTEH WM OJHOMEPHBIX YHCIIOBBIX
MacCHBOB (ITOMCK MaKCUMYMOB, MUHUMYMOB, CYMMBbI WJIH KOJUYECTBA 3JIEMEHTOB
C 3aJlaHHBIMU CBOMCTBaMH) Ha OJHOM W3 SI3bIKOB mporpammupoBanus (Python,
C++, Ilackanb, Java, C#, llIkonbHbIH ANTOPUTMUYECKUN S3BIK);

pPacKphIBaTh CMBICT TOHSATUNA «MOJENB», «MOACIUPOBAHUEY, OMPEIACIATH
BUJIBI MOJIEJCH, OIEHUBATHh AJCKBATHOCTb MOJCIHU MOJACIUPYEMOMY OOBEKTY U
HEeISIM MOJICTTUPOBAHMS;

UCIIOJB30BaTh rpadbl U JIEPEBbS JJIi MOJICTUPOBAHUSI CUCTEM CETEBOU H
UEepapXudYecKol CTPYKTYpbl, HAXOAUTh KpaTyaillinii myTh B rpade;

BBIOMpATh CIOCOO MPEICTaBICHUS JTAaHHBIX B COOTBETCTBUU C MOCTABJICHHOM
3amauedt  (TaOnuipbl, cxembl, TrpaduKd, JgUarpaMMbl) C  HUCIOJIb30BAaHUEM
COOTBETCTBYIOIIUX MIPOrPAMMHBIX CPEJICTB 0OpaOOTKH JaHHBIX;

UCIIOJIb30BaTh  AJIEKTPOHHbIE TaONMIBl 111  00pabOTKM, aHaiuu3a H
BU3yaJIM3allii YHCIIOBBIX JaHHBIX, B TOM UYHCJE C BBIJCICHUEM JHalla30Ha
TaOJHIIBI U YIIOPSA0UYMBAHUEM (COPTUPOBKOM) €TI0 DJIIEMEHTOB;

CO3/aBaTh U MPUMEHSTH B DJICKTPOHHBIX TAOIMIIaX (POPMYIIBI ISl PacUETOB C
WCIIOJIb30BAaHUEM BCTPOCHHBIX apupMeTHdecKux (YHKIHMA (CyMMUpPOBaHUE U
MoACYET 3HAaUCHUM, OTBEUAIOIIUX 3aJJaHHOMY YCJIOBUIO, CpefiHee apudmeTrnyeckoe,
MMOMCK  MaKCMMaJIbHOTO M MHHUMAJIBHOTO  3HA4Ye€HHs),  aOCOJIFOTHOM,
OTHOCHUTEJIbHOM, CMEIIAHHOW aJpECaIluy;

UCIIOJIB30BATh JJICKTPOHHBIE TAOJIMIIBI JUISI YHUCIEHHOTO MOJICIUPOBAHUS B
MPOCTHIX 3a/1auax U3 pa3HbIX MPEIMETHBIX 00J1acTeH;

UCIIOJIB30BaTh ~ COBPEMCHHBIC  WHTEPHET-CEPBHCHI (B TOM  UHCIE
KOMMYHUKAIIIOHHBIE CEPBHUCHI, OOJIAYHBbIC XpaHWIHWINA JJaHHBIX, OHJIAWH-
nporpaMmbl  (TEKCTOBbIE M TpadUYecKue pPEeNaKkTopbl, Cpeabl pa3paboTku)) B
y4eOHOM ¥ TTOBCETHEBHOM JIEATEILHOCTH;

MPUBOJNTh TIPUMEPHI HCIIOJIB30BAaHUS TEeOMH()OPMAIIMOHHBIX CEPBHUCOB,
CEpPBUCOB TOCYJApCTBEHHBIX YCIYT, 00pa3oBaTelibHBIX cepBUCOB MHTepHETa B
y4eOHOM ¥ TTOBCETHEBHOM JIEATEILHOCTH;

WCIIOJIb30BAaTh  Pa3IMYHBIE  CPEACTBA  3alIUTBl  OT  BPEIOHOCHOTO
MPOTrPaMMHOTO  OOECreYeHMs, 3alUIlaTh MEePCOHAIBHYI0O HH(POPMAIIUIO OT
HECAHKIIMOHUPOBAHHOTO JOCTYyMa W €ro IMOCIEJACTBUM (pa3rialieHus, OJAMEHBI,
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yTpaTtbl JaHHBIX) C YYETOM OCHOBHBIX TEXHOJOTHYECKUX U  COIHAIBHO-
NICHXOJIOTHYECKUX  aCIeKTOB  HCIOJb30BaHWs ceth  MHTepHeT (cereBas
AHOHMUMHOCTb, ITU(PPOBOIA CIIE/, AyTCHTUIHOCTh CyOBEKTOB U PECYpPCOB, OIMTACHOCTh
BPEJOHOCHOTO KOJIa);

pacrio3HaBaTh MOMBITKH U MPEIYIPEkKIATh BOBICUCHUE CEOS M OKPYIKAIOIHX
B JICCTPYKTHUBHBIC ¥ KPUMHHAJIbHBIE (OPMBI CETEBOW aKTUBHOCTH (B TOM YHCIIC
KUOepOyIIHHT, (PUIIIHUHT).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoanuectBo yacos DJIeKTPOHHBbIE
HanmeHnoBaHue pa3ae/ioB U TeM ungposbie
Ne /it P Kourpoasnbie Ilpakruueckue (mupp )
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
Pa3nen 1. Hudposasi rpaMoTHOCTH
11 Kommnbrorep — yHuBepcanbHOE YCTPOKUCTBO ’ bubmmoreka [JOK
’ 00pabOTKHU TaHHBIX https://m.edsoo.ru/7f41646¢
bubnunoreka LIOK
1.2 IT 4
POTPAMMSL I ZIHHHBIC https://m.edsoo.ru/7f41646e
b K
1.3 KomnbroTepHsie cetu 2 uommorexa [10
https://m.edsoo.ru/7f41646¢e
Hroro no paszneny 8
Pa3nes 2. Teopernueckue 0CHOBbI HHPOPMATHKH
)1 WNudopmanus u uahopMaiioHHbIe ) bubmmnoreka HOK
) IPOIECCH https://m.edsoo.ru/7f41646e
bubmmoteka IIOK
2.2 IT 9
PEACTABIICHHE HH(OPMALLHL https://m.edsoo.ru/7f41646e
Uroro no pazgeny 11
Pa3nen 3. Un¢opmManmoHHbIe TEXHOJIOTUH
but6mmorekxa [IOK
A T 1
3 SHCTOBHIE JORYMEHTH 6 https://m.edsoo.ru/7f41646e
but6mmorekxa [IOK
2 K 4
3 OMmbiOTEpHAA rpadiKa https://m.edsoo.ru/7f41646e
3.3 MynpTUMEIUIHBIE TTPE3EHTALUN 3 1 bubnmoreka [JOK
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https://m.edsoo.ru/7f41646¢e

Hroro no pazneny 13
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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8 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBanmue pa3jiesioB u ungpoBbie
Ne ni/m P Konrpoabnble IIpakruyeckue (1uuhp )
TeM MPOrpaMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3zgea 1. Teopernueckue 0CHOBBI HH(POPMATHKH
1.1 CucreMbl CUYUCTICHUS 6 1 bubmmorexa [IOK
https://m.edsoo.ru/7f418516
1.2 DJIEMEHThI MaTEeMaTUYECKOU JIOTUKH 6 1 bubmorexa HOK
https://m.edsoo.ru/7f418516
Hroro no pazneny 12
Pa3nen 2. AroputMbl 1 IPOrpaMMHUpPOBaHNe
1 Hcnonnutenu n alropuTMsl. 10 1 bubnnorexa [JOK
) ANTOPUTMHUYECKNE KOHCTPYKIINH https://m.edsoo.ru/7f418516
bu6mmoreka IIOK
2.2 s
SPIICTPOTPAMMHPOBAHIA ? https://m.edsoo.ru/7f418516
bu6nunorexa LIOK
2. A 2
3 HATHS QITOPHTMOB https://m.edsoo.ru/7f418516
Hroro no paszueny 21
Pe3epBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 0
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9 KUIIACC

KonuyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3aeioB U TeM (uudposBbie)
Ne ni/m Kourpoubnbie IIpakrnuyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Paszgea 1. lndpoBasi rpaMOTHOCTD
L1 I'mo6anpHas cerb UHTEpHET U cTpaTerun 3 bubmmoreka [JOK
’ 0€30I1aCHOT0 ITIOBEACHUS B HEH https://m.edsoo.ru/7f41a7d0
bubnunoreka LIOK
1.2 P 3
aboTa B MHPOPMALIMOHHOM MTPOCTPAHCTBE hitps://m.edsoo.ru/741a7d0
Hroro no pazgeny 6
Pa3znen 2. TeopeTudeckue 0CHOBbI MH(P)OPMATUKH
bubnunoreka LIOK
. 1
2.1 MogenupoBaHHe Kak METOJ ITO3HAHUS 8 https://m.edsoo.ru/7f41a7d0
Hroro no pazgeny 8
Pa3nes 3. Anropur™Mbl ¥ IpOrpaMMHpOBaHue
bubmmoreka IIOK
. 1
3.1 Pa3pa0oTka anropuTMoB U IIpoOrpamMmm 6 https://m.edsoo.ru/7f41a7d0
bu6nmorexa LIOK
. 2
3.2 Ynpasiienue https://m.edsoo.ru/7f41a7d0
Hroro no pazgeny 8
Paznen 4. UndopmManmoHHbIe TEXHOJIOTUH
bubnunorexa LIOK
. 1
41 IIICKTpOHHbIC TaomMuE! 0 https://m.edsoo.ru/7f41a7d0
40 WudopmanoHHbIe TEXHOJIOTHH B ] bubmuoteka [IOK

COBPEMEHHOM OOIIECTBE

https://m.edsoo.ru/7f41a7d0
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Hroro no pazneny

11

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34
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ITOYPOYHOE IIVTAHUPOBAHUE
7 KUIIACC

KonuyecTBo yacos DJIEKTPOHHBIE
Ne HMara uugposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero U3YYeHUs o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Kommnsrorep — yHuBepcanbHoOe
BBIYUCIIUTEIIBHOE YCTPOMCTBO,
abotaromiee 1o nmporpamme. TexHuka 1 bubmmorexa LOK
P POTPAMME: https://m.edsoo.ru/8a1521d2
0€30MaCHOCTH U TpaBuiia paboOTh Ha
KOMIIbIOTEPE
Hcropus u coBpeMEeHHbIE TEHAEHIINN | bubnuorexa [IOK
pa3BUTHS KOMIIBIOTEPOB https://m.edsoo.ru/8al523ee
ITporpammHoe obecnieueHue
koMmIbroTepa. [IpaBoBas oxpana 1 bubmmorexa [TOK
pa. 1ip p https://m.edsoo.ru/8a152826
IIPOrpaMM U JIaHHBIX
@aitnbl 1 nanku. OCHOBHbBIE ONEPALIUU 1 bubnuorexa [JOK
¢ (paiinamMu M mankamu https://m.edsoo.ru/8al52a74
ApxuBanus naHHsix. Mcnonb3oBanue | bubnuoreka [IOK
IPOTrpaMM-apXUBaTOPOB https://m.edsoo.ru/8al52cfe
KomMmmprotepHsie BUPYCHI U ] bubmuoreka [IOK
AHTHUBUPYCHBIE IPOrPAMMBI https://m.edsoo.ru/8al52{74
Komnrerorepnsie cetu. [Tonck | bubnnoreka [JOK
uHpopmanuu B cetr UHTEepHET https://m.edsoo.ru/8a153244
CepBHCHI HHTEPHET-KOMMYHHUKALIAN.
CeIT)eBOI‘/'I BTHKGI?F Cr aTerZE ’ 1 bubmmorexa [TOK
TP https:/m.edsoo.ru/8a153460
Oe3omacHoro noseaeHus B MiutepHere
WNudopmanus u naHHbe 1 bubnuoreka [IOK
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https://m.edsoo.ru/8a161966

10 WudopmanroHHbIe MTPOIECCH bubmmorexa LIOK
pmat pott https://m.edsoo.ru/8al6le2a
1 Paznoo0Opa3zue sI3bIKOB U aI(aBUTOB. bubnuoreka [IOK
EcrecTBenHbIe U (hopMaTbHBIE S3BIKH https://m.edsoo.ru/8al61fec
12 JIBonunslii andasut. [Ipeodbpazopanue bubnnoreka [HOK
mo0oro andaBuTa K JBOUIHOMY https://m.edsoo.ru/8a162186
[IpencraBneHue qaHHBIX B
13 KOMITBIOTEPE KaK TEKCTOB B JIBOUYHOM bubmmorexa [OK
P 8 https://m_edsoo.ru/8a162316
andaBute
14 Enuauie u3mepenus napopMaIiu u bubnnoreka [JOK
CKOPOCTH Iepelauu JaHHbIX https://m.edsoo.ru/8a16249c¢
15 Koauposanue tekctoB. PaBHOMEpHBIE bubmuoreka [JOK
Y HEPaBHOMEPHBIE KObI https://m.edsoo.ru/8a1625f0
16 JlexoaupoBaHue COOOIICHHI.
WudopmannoHHbIi 00bEM TEKCTa
17 [Hudposoe npencrasienne bubnnoreka [JOK
HETIPEPBIBHBIX TaHHBIX https://m.edsoo.ru/8a162848
KonupoBanue nera. Ouenka
13 MH(POPMALMOHHOTO 00BEMaA bubnuoreka [IOK
rpadUyecKuX TaHHBIX JJIS1 paCTPOBOTO https://m.edsoo.ru/8a1629ec
n300pakeHUs
bubmuorexa [JOK
19 K
O/MPOBANKC 3BYKA https://m.edsoo.ru/8al162b72
PesepHblit ypok «KoHTpoibHas
20 a601;a o TZEIC "Tpe cfaBneHI/Ie bubmmorexa [IOK
P " pedl https://m.edsoo.ru/8a162d02
uHpopmanuu"»
21 TekcToBbIE TOKYMEHTHI, UX BBOJ U bubnuoreka [IOK
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PEAAKTUPOBAHUEC B TCKCTOBOM

https://m.edsoo.ru/8al62e7e

IpoLeccope
” dopMaTupoBaHUE TEKCTOBBIX bubnmoreka [JOK
JIOKYMEHTOB https://m.edsoo.ru/8al62fe6
3 [Tapametpsl cTpanuibl. COUCKU U bubnuoreka [IOK
Ta0JIUIIBI https://m.edsoo.ru/8a1632d4
24 BcTaBka HEeTEKCTOBBIX OOBEKTOB B bubmuorexa [JOK
TEKCTOBBIE JIOKYMEHTHI https://m.edsoo.ru/8al632d4
NHTrennexryanbHble BO3MOKHOCTH
25 COBPEMEHHBIX CHCTEM 00pabOTKH
TEKCTOB
26 O0o001IeHNe ¥ CHCTeMAaTH3alus 3HAHUN bubnuorexa [JOK
1o TeMe « TeKCTOBbIE JOKYMEHTBD) https://m.edsoo.ru/8al1635c2
7 I'paduueckuii penakrop. PactpoBbie bubnuoreka [IOK
PUCYHKU https://m.edsoo.ru/8a163874
)3 Onepanuu pe1akTUPOBAHUS bubnuotexa [JOK
rpaduuecKux 0ObEKTOB https://m.edsoo.ru/8a1639d2
bu6mmorexa [IOK
2 Beicropiast rpagiica https://m.edsoo.ru/8al63b30
O060011eHre U cucTeMaTU3alns 3HaHUN
30 no teme «KommnbrotepHas rpaduka. bubnnoreka [JOK
[IpoBepounas paborta / Beepoccuiickas https://m.edsoo.ru/8al16404e
MpoBepoyHas pabora
PesepBHblil ypok. O6006111eH1E 1
31 CI/ICTEMaTI/ISE}IIIII)I/ISI 3HaH1/H7IIIl / bubmmorexa LOK
. https://m.edsoo.ru/8a164828
Bcepoccuiickas mpoBepouHas paboTa
1 [ToaroroBka MyIbTUMEIUHHBIX bu6mmoreka [JOK

Mpe3eHTalM

https://m.edsoo.ru/8al1642c4
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JloGaBieHue Ha ClIaia
33 ayJIMOBU3YaJIbHBIX JIAHHBIX, aHUMAIUU 1
Y THIIEPCCHUIOK

O060011eHrEe ¥ cucTeMaTh3alus 3HaHUI

34 1o treme «MyJabTUMEeaUNHbIC 1
MIPE3CHTALINI
OBIIEE KOJIMYECTBO YACOB I10 a4
I[TPOTPAMME

bu6mmoreka [IOK

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

bu6mmoreka [IOK

https://m.edsoo.ru/8a164652
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8 KVIACC

Koau4decTBo 4acoB DJIeKTPOHHbIE
Ne HMara uugposbie
Tema ypoka KonrTpoabubie Ilpakruyeckue
n/n Bcero U3YYEeHUS o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
1 Heno3uupoHHbIe ¥ TO3UIIMOHHBIC | bubmuorexa [JOK
CHCTEMBbI CUHCIICHUS https://m.edsoo.ru/8a1649¢0
bubmuorexa [JOK
2 Passepayras ¢popma 3ammcu yuciia 1
pHyTas $op https://m.edsoo.ru/8al64ba2
JlBomyHas cucTeMa CUMCIICHUS.
3 Apudmerrdeckue ornepanuy B TBOUIHOM 1 bubmorexa HOK
P patl A https://m.edsoo.ru/8a164d96
CHUCTEME CUHUCIICHUA
bubmuorexa [JOK
4 BocsMepuuHas cucteMa CUucCiIeHUs 1
https://m.edsoo.ru/8a165296
5 IIecTHanaTepuuHas CUCTEMA CUUCICHUS 1 bubmmorexa [IOK
Jatep https://m.edsoo.ru/8al16549¢
6 O06o0meHre u cucTeMaTr3aIs 3HaHHIA ! bubmuorexa [JOK
1o TeMe «CHUCTEMBI CUUCIIEHUS https://m.edsoo.ru/8al6564c
7 Jlornueckue BBICKa3bIBaHUS 1 bubmorexa LHOK
https://m.edsoo.ru/8al657fa
8 Jlornueckue omepanuy «u», «UIN», «HEY 1 Eubmorexa IIOK
pan ’ ’ https://m.edsoo.ru/8al65b56
9 OrnpeneneHre HCTUHHOCTU COCTAaBHOTO | bubmuoreka [JOK
BBICKA3bIBAHUSA https://m.edsoo.ru/8al65¢f0
10 TaOmuIbl ICTHHHOCTH 1
bubmuorexa [JOK
11 Jlornueckue 371eMEHTHI 1
https://m.edsoo.ru/8al65e¢94
12 KontponbHas paborta mo teme 1 1 bubnuorexa [JOK
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«DJIEeMEHTHI MaTEMaTHUSCKOM JTOTUKH)

https://m.edsoo.ru/8al178c38

13 [Tonstue anropurma. Mcnonnurenu bubmmoreka [IOK
aJITOPUTMOB https://m.edsoo.ru/8al17949¢
14 CgoiicTBa anroputma. CriocoObI 3anucu bubnnoreka [HOK
anropuTMa https://m.edso0o.ru/8a179606
15 AnroputMuyecKas KOHCTPYKLHUS
«cnenoBaHuey. JIMHEWHbBIN anropuTm
16 ANTOpUTMUYECKAst KOHCTPYKIIUS
«BETBJICHUEY: MTOJIHAS U HENOJHAs! ()OPMBI
17 AJIropuTMUYECKasi KOHCTPYKIHUSA bubnnoreka [JOK
«IIOBTOPEHUEY https://m.edsoo.ru/8a17998a
18 dopManbHOE UCTIOJHEHUE aITrOpUTMa bubmmorexa [TOK
P P https://m.edsoo.ru/8al79aac
Pa3paboTka HECITOXKHBIX aNTOPUTMOB C
19 WCTIOIB30BAaHUEM IUKJIOB JIJIst aBJICHUS bubmmorexa [TOK
yip https://m.edsoo.ru/8al79%1c
(hopMaIbHBIMU UCTIOTHUTEISIMU
Pa3paboTka HECTOXKHBIX aNTTOPUTMOB C
20 HCTOJIb30BAaHUEM ITUKJIOB U BETBJIICHUM bubmuorexa [JOK
U1 yrpaBieHus (popManbHbIMU https://m.edsoo.ru/8al179%1c
WCTIOTHUTEIISIMHU
bubmuoreka [JOK
21 BelnonHenue alropuTMoB
https://m.edsoo.ru/8al7a06a
O06o001IeHre U cucTeMaTu3alus 3HaHu!
bubmuoreka [JOK
22 1o Teme «VCroaHUTENN U aNrOPUTMBI.
https://m.edsoo.ru/8al7al8c
ANTOpUTMUYECKHE KOHCTPYKLIUN
3 SA3bIk porpaMMmupoBanusd. Cucrema
MIPOrpaMMHUPOBAHUSA
24 [Tepemennbie. Oniepatop NpucBauBaHUS
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[IporpammupoBanue JTMHEHHBIX

25 1
ITOPUTMOB

26 Pa3paboTtka nporpamm, cosiepkaninx |
OnepaTop BETBJICHUS

27 Juanorosas oTjiazka porpamMmm 1

28 Hukn ¢ ycnoBuem 1

. bubnuorexa [JOK

29 Huier ¢ mepenerthoit ! https://m.edsoo.ru/8al7ac4a

bu6mmoreka [IOK

30 O6paboTKa CHUMBOJIBHBIX JIAHHBIX 1 hitps:/m.cdsoo.ru/8al Tad6e
O060061eHre U cucTeMaTu3alus 3HaHU!

31 10 TeME «SI3BIK IPOrpaMMUPOBAHUS | bubnuorexa [JOK
[IpoBepounas padora / Bcepoccuiickas https://m.edsoo.ru/8al7ae8e
poBepoyHas pabora
PesepubIiil ypok. O6006111eHIE 1

) cucTeMaTu3anus 3HaHUM U YMEHUH 110 | bubnuorexa [JOK
Kypcy nHpopMaTHKH 8 Kiacca / https://m.edsoo.ru/8al17b456
Bcepoccuiickas npoBepouHas pabota
AHanu3 anroputMoB. OmpesienieHue

33 BO3MOJKHBIX PE3yJbTaTOB pabOThI | bubnnoreka [JOK
aJropyuT™Ma IpH 3aJaHHOM MHOKECTBE https://m.edsoo.ru/8al7afa6
BXOJHBIX JaHHBIX
AHnanu3 anroputMoB. OmpeeneHne

34 BO3MOXKHBIX BXOJHBIX JaHHBIX, 1
MPUBOAAIINX K TaHHOMY pe3yJIbTaTy

OBUIEE KOJIMYECTBO YACOB I10 34

[TPO'PAMME
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9 KUIIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
Ne ara nudgpoBbie
Tema ypoka KonrTpoabubie Ilpakruyeckue A p
n/n Bcero U3YYEeHUS o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
1 I'mo6anpHas cetb MuTepuer. IP-agpeca | bubmuorexa [JOK
y3J10B. bonbiine nanubie https://m.edsoo.ru/8al7b578
bu6mmoreka [IOK
2 HNudopmanronHas 6€301macHOCTh 1 1
https://m.edsoo.ru/8al17b690
VYyer noHsaTHs 00 MHPOPMALIMOHHOM
3 0€30IaCHOCTH MPHU CO3/IaHUN 1 bubmuorexa [JOK
KOMILIEKCHBIX WH()OPMAITHOHHBIX https://m.edsoo.ru/8al7b7bc
O00BEKTOB B BUJIC BEO-CTPAHUI]
bu6nmoreka [JOK
4 Bunsl nestensHOoCTH B cetn UHTEpHET 1
AR p https://m.edsoo.ru/8al7b8e8
OO6maunble TeXHOJIOTHU. Vcronp30oBaHue
5 oHJaitH-o(uca A pa3paboTKu 1 bubmmorexa [IOK
pasp https://m.edsoo.ru/8al7bale
JTOKYMEHTOB
O06o0meHre u cucTeMaTr3aIs 3HaHHIA
o TeMaM «I obanvHas cetb IHTEpHET U
6 cTparernu 0€30MacHOr0 MTOBEICHUS B 1 bubmnorexa [IOK
1?, https://m.edsoo.ru/8al7bb36
Heily, «PaboTa B mHGOpMalMOHHOM
MIPOCTPAHCTBEY
7 Mopenu 1 MOAEIIUPOBaHUE. | bubnnoreka [JOK
Knaccudukanuu moeneit https://m.edsoo.ru/8al7be06
bu6mmorexa [IOK
8 TabnmuuHbIe MOJETH 1
a https://m.edsoo.ru/8al7c04a
9 Pa3zpaboTka ogHOTaOIMYHOM Oa3bl 1
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JaHHBIX. Cocrasnenne 3aIIpOCOB K 0aze
JaHHBIX

I'pad. Becoras matpuna rpada. nmna
MyTH MEXKAY BeplIMHamMu rpada.

10 Brruuciienne koauyecTa nyTeu B
HaIpaBJICHHOM aIlUKJINYECKOM Tpade

11 Hepeso. [Tepebop BapuaHTOB € MTOMOIIIBIO
JiepeBa

12 MaremaTrnueckoe MOAECITMPOBAHUE bubmmorexa LHOK

https://m.edsoo.ru/8al7¢392

13 DTanbl KOMIBIOTEPHOTO MOJECIUPOBAHUS bubmorexa LHOK

https://m.edsoo.ru/8al7c4aa
O06o001IeHrEe U CUCTEMAaTH3alUs 3HAHHH.
14 KoHntposbHas pabota mo teme bubmorexa LHOK
https://m.edsoo.ru/8al7¢9c8
«MogenupoBaHHue Kak METOJ] TO3HAHUSD)
PasOuenune 3amaun Ha 11oa3aaqu.

15 CocraBnenue alropuTMOB U IIPOTPAMM C bubnuorexa [JOK
HMCIOIBb30BAHUEM BETBJICHHH, ITMKJIOB U https://m.edsoo.ru/8al7cbl2
BCIIOMOTaTeNIbHbIX AJITOPUTMOB

bu6mmorexa [IOK

16 OrHOMEpHbIC MACCHB! https://m.edsoo.ru/8al7cc3e

17 Tumnoseie anropuT™MbI 00pabOTKH bubnmoreka [JOK
MAaCCHBOB https://m.edsoo.ru/8al7cd60

18 CoptupoBka maccuBa

bu6mmorexa [IOK
19 06pa60TI<a TOTOKA AAMHDIX https://m.edsoo.ru/8al7d01c
20 O06o011ieHre 1 cucTeMaTH3aIysl 3HaHUi. bubnnorexka [JOK

KonrponsHas pabora o Teme

https://m.edsoo.ru/8al7dlca
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«Pa3paboTka anropuTMOB U IPOTrpaMm»»

bubnmoreka [JOK
21 VYnupasnenue. Curnan. OOpaTHas CBS3b hitps://m.c dsogru 18al7d4d6
bubmuorexa [JOK
22 PoGotu3upoBaHHBIE CHCTEMBI hitps://m.c dsogru 18217602
7 DNeKTpOHHBIC TaO UIBI. THIIBI TaHHBIX B bubnnoreka [HOK
sT9eWKaX JEKTPOHHOM TaOIHITBI https://m.edsoo.ru/8al17d710
24 PenaktupoBanue u popmaTupoBaHue bubnnorexa [HOK
TadJInI https://m.edsoo.ru/8al7d832
Bcerpoennsie KIIH JIJIs1 TIOUCKA
25 MaKIc)I/IMyMa, h(})IZII;IHEYM:f CYMMBI U bubmmorexa LIOK
CPEIHEro apHBMETHIECKOro https://m.edsoo.ru/8a17d990
26 CoptupoBka u QuIbTpanys JaHHBIX B bubnunoreka [JOK
BBIJICJICHHOM JIMaria3oHe https://m.edsoo.ru/8al17db70
7 [Toctpoenue auarpamm u rpa)ukoB B bubnnorexka [JOK
ANEKTPOHHBIX TAOIUIIAX https://m.edsoo.ru/8al7e08e
)3 OtHOcHTENbHAS, A0COIOTHAS U bubmuorexa [JOK
CMeLlIaHHas aapecanus https://m.edsoo.ru/8al7e2b4
29 VY cnoBHBIE BBIYUCIEHUS B AJIEKTPOHHBIX bubnnoreka [JOK
TabIuIax https://m.edsoo.ru/8al7e6ba
30 O6paboTtka 60bIINX HAOOPOB TAHHBIX ngj;;féigﬁga 1Te87c
31 HucneHHOe MOJIETMPOBAHUE B bubnuorexa [JOK
ANEKTPOHHBIX TAOJIUIIAX https://m.edsoo.ru/8al 7eaca
1 O06001enre 1 cucTeMaTru3aIus 3HaHUIA bubnuorexa [JOK
o TemMe «DJIEKTPOHHBIE TaOIUIIBI https://m.edsoo.ru/8al7ec3c
13 Posnb nHGOPMAITMOHHBIX TEXHOJIOTUH B bubnuorexa [IOK

Pa3BUTHUH YIKOHOMUKH MHUPa, CTPAHBI,

https://m.edsoo.ru/8al7ed54
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peruona

34 PezepHblit ypok. O6001eHNE 1 | bubmmoreka [IOK
cucrtematusanus. IToroBoe noBTopeHue https://m.edsoo.ru/8al7eebc
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBbBI

7 KJIIACC

Kon
MpPOBEPAEMOro
pe3yJjbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0OCBOCHUHA OCHOBHOM
06pa3OBaTeJIBHOﬁ nmporpaMmbl OCHOBHOI'O oﬁmero 06p330BaHI/Iﬂ

1

1.1

1.2

[To Teme «l{udpoBasi r(paMOTHOCTHY

[ToscHAT, Ha  TpuUMepax CMBICT  TOHATHH  «HH(POPMALUI»,
«uH(pOpMAIMOHHBIN IpoLeccy, «00paboTka HHPOPMALIUNY, «XPAaHEHHUE
uH(popMaLuny, «epeaada HHGoOpMaIum»

[TpuBOIUTE MpUMEpPHI COBPEMEHHBIX YCTPOMCTB XpaHEHUS U NEepeaavu

I/IH(bOpMaI_II/II/I, CpaBHHUBATh UX KOJUYCCTBCHHLIC XaPaKTCPUCTUKHU

1.3

1.4

[TonyyaTs W HCHONB30BaTh HHMPOPMALMIO O XapaKTEPUCTUKAX
[IEPCOHAIIBHOIO KOMIIBIOTEPA U €r0 OCHOBHBIX 3JIEMEHTax (Ipoleccop,
ornepaTUBHAs MaMsTh, JOJITOBPEMEHHas IaMsATh, YCTPOMCTBAa BBOJA-

BBIBOJIA)

COOTHOCHTE XapPaKTCPUCTUKHU KOMIIBIOTEPA € 3aaa4aMH, PpCIIaCMbIMU C

€0 NIOMOIIIBIO

1.5

OpueHTHpOBaTbCS B UEPAPXMUECKON CTPYKType (haiijioBOH CHCTEMBI
(3anuchIBaTh MosiHOE MM Gaitna (kaTanora), nyTh K (aiiny (katanory)
[0 MMEIOIIEMYCSl OINMUCAaHUIO0 (alIoOBOM CTPYKTYphl HEKOTOPOTO

MH(POPMALIMOHHOTO HOCUTEIIS)

1.6

1.7

PaGoTtate ¢ (aiiioBoif cHCTEMON MNEpPCOHAIBHOTO KOMIIBIOTEpA C
MCIIOJIb30BaHUEM rpaduueckoro uHrepdeiica: co3iaBath (KOMUPOBAT,
nepemMenaTb, NeperMeHOBbIBaTh, YIAIATh U apXUBHPOBATh (ailiibl U

KaTaJoru, UCI0JIb30BaTh aHTUBUPYCHYIO IPOTrPaMMy)

Uckate unpopmauuio B MHTepHeTe (B TOM 4YHCIE IO KIIOUYEBHIM
CJIOBaM, IO H300paK€HHIO), KPUTHUECKH OTHOCUTHCS K HalJAeHHOU
uH(pOpMalliK, OCO3HABaTh OINACHOCTh JUIsl JIMYHOCTH M 0OIIecTBa
pacrpocTpaHeHHUsT BpEJIOHOCHOW HWHGpOpMalKMu, B TOM YHUCIE

HKCTPEMHUCTCKOTO U TEPPOPUCTUUECKOTO XapaKTepa
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1.8

[ToHUMAaTh CTPYKTYPY aIpecoB BeO-pecypcoB

1.9

Hcmons3oBaTh COBpPEMEHHEBIC CEPBHCEHL I/IHTepHeT—KOMM}’HI/IKaHI/Iﬁ

1.10

CoOmomate TpeOoBaHMS 0€30IMAaCHON SKCIUTyaTallud TEXHUYECKHX
cpeAacTB  HMH(OPMAIMOHHBIX M KOMMYHHUKALIMOHHBIX TEXHOJOTHH,
COOJTI0OIaTh CETEBON ATHKET, 0a30BbIe HOPMBI HH(POPMAITHOHHON 3THUKH
U TIpaBa Mpu paboTe C MPHJIOKEHUSIMU Ha JIFOOBIX YCTPOWCTBAX U B

HHTepHeTC, BBI6I/IpaTI> Oe30macHbIe CTPATCrun NOBCACHUA B CETU

1.11

HpI/IMeHﬂTL METOAbI HpO(I)I/IJ'IaKTI/IKI/I HETaTUBHOI'O BJIUAHUA CPCIACTB
I/IH(l)OpMaL[I/IOHHbIX U KOMMYHUKAIITHOHHBIX TEXHOJIOTHII Ha 310pPOBLC

II0JIB30BATCIIA

ITo Teme «TeopeTI/ILICCKI/Ie OCHOBBHI I/IH(I)OpMaTI/IKI/I»

2.1

2.2

2.3

KoaupoBaTe U AekoIupoBaTh COOOILEHHUS 10 3aJaHHBIM IIpaBUIIaM,
JIEMOHCTPUPOBAaTh MOHWMAHHE OCHOBHBIX HPUHIUIIOB KOJUPOBaHMS
uH(pOpMaLUU pa3InYHONU IPUPOIbI (TEKCTOBOM, rpauuecKo, ay1uo-)
CpaBHUBaTh JUIMHBI  COOOIIEHMH, 3alMCAHHBIX B  Pa3JIMYHBIX
asnaBuTaxX, ONEPUPOBATH €IUHUIIAMU HU3MEPEHUS MHPOPMALUOHHOTO

00BEMA U CKOPOCTHU NEpeaun JaHHBIX

OueHuBaTh U CpaBHUBaThb pa3Mepbl TEKCTOBBIX, IpadUUYECKUX,

3BYKOBBIX (haiisioB u Bujeodaiinon

IIo Teme «I/IH(I)OpMaI_[I/IOHHHe TCXHOJIOTHH»

3.1

8 KUIACC

Kon
NMpoBepsieMoro
pe3yJjabTara

1

IIpencraBisate  pe3yapTaTbl  CBOEW  JEATEIIBHOCTH B BHJE
CTPYKTYPUPOBAHHBIX WJUTIOCTPUPOBAHHBIX JIOKYMEHTOB,

MYJIbTUMEIUNHBIX MIPE3CHTALIUN

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

ITo Teme «TCOpCTI/ILICCKI/Ie OCHOBBI I/IH(l)OpMaTI/IKI/I»

1.1

1.2

Iloscuare Ha npuMepax pas3jyud MCEXKAY TMNMO3UIUOHHBIMH U

HENO3UIIMOHHBIMU CUCTEMAaMHU CUUCIICHUS
3anuceiBaTh U CpaBHUBATH Iienbie yucia or 0 1o 1024 B pazmuyHBIX

MO3UIIMOHHBIX CHCTEMax cYHucieHus (¢ ocHoBaHusMu 2, 8, 16),
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BBITIOJIHATH apI/I(l)MCTI/I‘IeCKI/Ie Oorcpanvu HaJ HUMHA

1.3

1.4

2.1

22

23

24

2.5

PaCKpBIBaTB CMBICJI MMOHSTUHN «BBICKA3bIBAHHC), «Ioruyeckas

onepanus», «JIOrMH4€CKOC BIPAKCHHUCH

3anuchIBaTh JOrHYSCKUE BBIPpAXKCHUA C UCIIOJIB30BAHUCM JU3BIOHKINH,
KOHBIOHKIIMKM W OTpHLAaHUsA, OIPECACIATh HCTHHHOCTH JIOTMYCCKHUX
BLIp&)KGHHﬁ, €CJIM U3BCCTHBI 3HAYCHUA NCTHUHHOCTH BXOJAIIMUX B HEI'O
INEPEMCHHBIX, CTPOUTH Ta6J'II/IHBI HCTUHHOCTH AJId JIOTHYCCKHUX

BBIPAKCHUI
ITo TeMe «ANTOPUTMBI U IPOrPAMMHUPOBAHHUE

PaCKpBIBaTB CMBICJI MOHSITHMN «HMCIIOJTHHUTCIIb, «AJIITOPUTM»,
«IIporpammay, IIOHHMasA pa3HUlly MCKIAY ynOTpC6HeHI/IeM 9THUX

TEPMUHOB B OOBIJICHHOH peur U B HH(OpMATHKE

OnuceBaTh AITrOprUTM PCIICHUA 3adadd pPas3IMYHbIMHU CHOCO6aMI/I, B

TOM 4YHUCJIC B BUAC 0JI0K-CXEMBI

COCTaBJIﬂTB, BBITIOJHATE BPYUYHYHO W Ha KOMIIBIOTCPC HECIOXKHBIC
AJITOPUTMBI C UCIIOJIB30BAHUCM BETBJICHUH U HUKIIOB IJIg YIIPABJICHUA

HUCITIOJIHUTCIISIMU

Hcnoap3oBaTh KOHCTaHTHI u NEPECMCHHBIC pPa3jIMdHBIX  TUIIOB
(YUCIOBBIX, JIOTUYECKHX, CHUMBOJIBHBIX), a TaKXe COJCp)Kallhe HX
BBIPpAXKCHUA, UCITIOJIB30BATh OIICPATOP NPHUCBAMBAHUA

Hcnonp3oBath mpu pa3paboOTKe MpOrpaMM JIOTHUYECKUE 3HAYCHMUS,

Oonepanru U BbIPAKCHUA C HUMU

2.6

AHaJ'II/I3I/IpOBaTI> MPEAJIOKCHHBIC AJITOPUTMBI, B TOM YHCJIC OIIPECACIIATD,
KakKue pe3yJibTaTbl BO3MOXHBI IIPpHU 3aJTaHHOM MHOKCECTBEC HMCXOIHBIX

3HaYeHUN

2.7

CoznaBaTh M OTJ@XMBATh NPOrpaMMbl Ha OJHOM U3  S3BIKOB
nporpammupoBanusa (Python, C++, Ilackane, Java, C#, IllkosbHbIi
AnroputMuyeckuil S3bIK), peamu3yrolMe HECIIOKHbBIE aITOPUTMBbI
00pabOTKM YHCIOBBIX [JaHHBIX C HCMHOJb30BAHUEM IIHMKIOB H
BETBJICHUI, B TOM UHCJE pealn3yIOUIUe MPOBEPKY JAEIUMOCTH OJAHOIO
LIEJIOT0 YKCIIa Ha APYroe, MPOBEPKY HATYpPaJIbHOTO YKCIIa Ha IIPOCTOTY,

BbIJIETICHUS IM(P U3 HATYpaJIbHOTO YKcia

9 KITIACCA
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Kon
NMpoBepPsSIEMOro
pe3yJbTara

1

1.1

1.2

1.3

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0O 00111er0 00pa30BaHus

[To teme «l{udpoBasi r(paMOTHOCTHY

Hcnonp30BaTh COBpEMEHHBbIE HMHTEPHET-CEPBUCHI (B TOM UHUCIE
KOMMYHUKAI[MOHHBIE CEPBUCHI, OOJIAYHbIE XpaHUJUIIA JIaHHBIX,
OHJIAaHH-TIPOTpaMMbl (TEKCTOBbIE M TpapUUecKHe PEeIaKTOPbl, CpPeibl

pa3paboTKy) B y4eOHOU U MOBCETHEBHOMN JEITEILHOCTH

[IpuBoANTH,  TpUMEPHl  HUCMOJB30BaHUS  T€OMH(POPMALMOHHBIX
CEPBHCOB, CEPBUCOB TI'OCYIapCTBEHHBIX YCIYr, 00pa30BaTEIbHBIX

cepBrcoB MHTepHeTa B yueOHOH M IIOBCETHEBHOM NEATCIIEHOCTH

Hcnonp30BaTh pa3iuyHble CpPEACTBA 3alllUTBl OT BPEJOHOCHOIO
IPOrPaMMHOT0 OOecTeueHus, 3alUIaTh NEPCOHAIBHYIO HHPOPMAIUIO
OT  HECAHKIMOHMPOBAHHOTO  JIOCTyla W  €ro  IOCJIEACTBUU
(pasrmaimieHusi, MOJMEHBI, YTpaThl JaHHBIX) C Y4ETOM OCHOBHBIX
TEXHOJIOTHYECKUX M COLMAIBHO-TICUXOJIOTUYECKHX  aCIIEKTOB
UCIIONb30BaHusl ceT WHTepHeT (ceTeBas aHOHMMHOCTh, LU(poBOH
clell, AyTeHTHYHOCTh CYOBEKTOB W  pPECypcoB,  ONACHOCTb

BpPEIOHOCHOTO KOJ1a)

1.4

Pacnio3HaBaTh MOMBITKM M NpPeAyNpexIaTb BOBIEUEHUE ceOd U
OKpYXaloIIUX B JECTPYKTHUBHBIE U KPUMHHAJIbHBIE (DOpPMBI CeTeBOU

AKTUBHOCTH (B TOM 4HucCIe KHOEpOYIUIMHT, (PUIITMHT)

2.1

22

ITo Teme «TeopeTndeckre OCHOBBI THPOPMATUKI

PackpeiBaTh  CMBICH  MNOHSATHA  «MOJENBY»,  «MOJEIUPOBAHUEN,
ONpPENENATh BUIABI MOJEJNEH, OLEHMBAaTh AaJCKBAaTHOCTb MOJEIIH

MOJICIIUPYEMOMY OOBEKTY U LIETISIM MOJICIIUPOBAHUS

Hcnonp3oBathk rpadsl U AepeBbs AJ MOJCIUPOBAHUS CUCTEM CETEBOU

U MepapXxUyecKoi CTPYKTYpBhl, HAXOUTh KpaTyalilinii myTh B rpade

[To Teme «ANTOPUTMBI U IPOTPAMMHUPOBAHUE

3.1

3.2

Pa3ouBaTh 3ala4ui Ha noA3aaadu, COCTAaBJIATDH, BBIIIOJHATHL BPYUHYIO U
Ha  KOMIIBIOTEPE  HECCIOXHBIC aJIIrOpUTMbl C  HCIIOJIB30BAHUEM
BeTBJICHI/IfI, [UKIJIOB U BCIIOMOTATCJIbHBIX aJITOPUTMOB JJIA YIIPABJICHUA

HUCIIOJIHUTEISIMU

CocTaBiiTh U OTJIAXHUBAThb MPOTPAMMbl, pPEATU3YIOIIME THUIIOBBIE
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QITOPUTMBI  00paOOTKM  YHCIOBBIX  ITOCIEIOBATENBHOCTEH  WIH
OIHOMCPHBIX YHUCJIOBBIX MAaCCHBOB (HOI/ICK MAaKCUMyMOB, MUHUMYMOB,
CYMMBI WMJIHM KOJIMYECTBAa DJIEMEHTOB C 3aJaHHBIMH CBOWMCTBaMH) Ha
OJIHOM W3 s3bIKOB nporpammupoBanus (Python, C++, Ilackans, Java,

C#, llIkonbHBINA ATTOPUTMHUYECKUN SI3BIK)

[To reme «HpOpMALIMOHHBIE TEXHOIOTHI)

4.1

4.2

BeiOupares cnoco® mpencTaBieHHsl JaHHBIX B COOTBETCTBUH  C
MOCTABIICHHOW 3a/aveil (TaOnuIlbpl, cXeMbl, TpaduKH, JUarpamMmbl) C
UCTIOJIb30BAHUEM  COOTBETCTBYIOIIUX  IPOTPAMMHBIX  CPEICTB

00pabOTKH JaHHBIX

Hcnonb30BaTh AIIEKTPOHHBIE TAaOMWIBI Ui 00paOOTKM, aHamM3a |
BU3YyalIM3al[Mi YHCIOBBIX JaHHBIX, B TOM 4HCIE C BBIJICICHUEM
qUarna3oHa TaONWIBI W YHOPSAIOYMBAaHUEM (COPTHUPOBKOM) €ro

OJICMCHTOB

4.3

Co3naBaTh W TPUMEHSATH B JJICKTPOHHBIX TaOMUIAX (OPMYIBI IS
pacuéToB C MCIOJIB30BAHUEM BCTPOCHHBIX apU(PMETHUECKUX (YHKIIHIMA
(cymMmmHupoBaHHE€ W TIOACYET 3HAUYCHUM, OTBEYAIOUIUX 3aJaHHOMY
YCIIOBUIO, cpeAHee apudmernyeckoe, MOUCK MaKCUMAIbHOTO H
MHHUMAJILHOTO 3HAYeHHUs), a0COTIOTHOM, OTHOCUTEILHON, CMEIIIAHHOU

azpecaluun

4.4

Hcnons30BaTh QJICKTPOHHBIC Ta6.]'II/H_[LI JJIA YHUCJIICHHOTO

MOZACIIMPOBAHUA B MIPOCTHIX 3ajadax U3 pa3HbIX NPCIMETHBIX obnacrei
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon

1.1

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

Hudposas rpaMOTHOCTD

KommnbloTep — yHUBEpcalbHOE BBIYUCIUTEIBHOE YCTPOWCTBO, paboTaroiiee 1o
nporpaMMe. THIBI KOMIIBIOTEPOB: INEPCOHAIBHBIE KOMIIBIOTEPBI, BCTPOCHHBIE
KOMITBIOTEPBI,  CYNEPKOMIIBbIOTEpPbl. MoOunbHble — ycTpoiicTBa.  TexHuka

0€30I1aCHOCTH U IIpaBuIa pa6OTBI Ha KOMIIBXOTCPC

1.2

1.3

1.4

OcHoBHBIE KOMIIOHEHTHI KOMIIbIOTEpa W WX Ha3HaueHue. I[Ipomeccop.
OnepaTuBHasE U JOJTOBPEMEHHas MaMsTh. YCTPOWCTBA BBOJIa W BBHIBOJA.
CeHcopHBII BBOJ, TaTYUKH MOOWJIBHBIX YCTPOMCTB, CpeACTBa OUOMETPUUYECKOM

ayTeHTU(UKAIHH

Hctopust pa3BuTHs KOMITBIOTEPOB M MporpamMMHOro obecrneyenus. [lokonenus
KoMIblOTepoB.  COBpEMEHHBIE  TEHICHLMHM  PA3BUTUSA  KOMIIBIOTEPOB.
Cynepxomnsrotepsl. Ilapamiensable BeuucieHus. llepcoHanbHbI KOMIIBIOTED.
[Ipoueccop M ero XxapakTepuUCTHKU (TaKToBash YacToTa, pa3psIHOCTB).
OneparnBHasg naMaAth. JlonroBpeMeHHasi maMsTh. Y CTpOHCTBA BBOJA M BBIBOJA.
O0bEM XpaHUMBIX JaHHBIX (OMEpaTUBHAS MaMATh KOMIIBIOTEPA, )KECTKUN TUCK U
TBEPJOTENbHbIM HAKOMUTENb, IMOCTOSHHAs NaMATh CMapT(oHA) M CKOPOCTb

A0CTyIa JJ1d pa3siindHbIX BUAOB HOCHUTEICH

[Iporpammuoe  oOecneueHne  KommbioTepa. llpukinamHoe  TporpaMMHOE
o0ecrieueHue. CucremHoe IpOrpaMMHOE obecrieyeHue. Cuctemsl
nporpamMupoBanus. [IpaBoBasi oxpaHa mporpamMM M JaHHBIX. becruiaTHble u

yCIIOBHO-0OecTIaTHbIE TporpaMMbl. CBOOOIHOE MPOTrpaMMHOE 00ecrieueHre

1.5

@aiinbl ¥ nanku (karanoru). Tumsl daiinoB. ColicTBa (aiinoB. XapakTepHble
pa3mepsl (paiiIoB pa3NWYHBIX TUIOB (CTpaHUIA TEKCTa, DJCKTPOHHAs KHHTA,

dororpadus, 3aMch TECHU, BUIEOKIIUI, TTOTHOMETPAKHBIN QHIEM)

1.6

1.7

[Mpunuunsl moctpoeHus ¢aitnosix cucreMm. IlonmHoe ums daitna (mankw,

karajiora). [Tyt k Qaitny (mamnke, Kkatanory)

QaitnoBelil MeHemkep. PaboTa ¢ daiinamu u mankamu (Katajgoramu): co3gaHue,

KOIMUPOBAHUEC, TMECPEMCHICHUC, NTCPCUMCHOBAHUEC W YHAJICHUC @aﬁHOB H TIaIIOK
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(xatanoron). [Touck ¢aiaoB cpeacTBaMu ONeparmOHHON CHCTEMBI

1.8

ApXI/IBaHI/IH JaHHBbIX. Hcnonn3oBanne [MporpaMm-apxXmuBaTopoB

1.9

1.10

KomnbioTepHble BUPYCHI U IpYTHe BPEJOHOCHBIE MporpaMMsbl. [Iporpammsl s

3aILUTHI OT BUPYCOB

OO0benuHeHne KoMNbIOTepoB B ceTh. Cerh UHTepHET. BeO-cTpanuia, BeO-caiir.
Crpykrypa anpecoB BeO-pecypcoB. bpayszep. IloumckoBbeie cuctemsbl. [lonck
uH(pOpMaIllMM TIO KIIOYEBBIM CJIOBaM W TO HU300pakeHHr0. J[0cTOBEpPHOCTH

uH(popMaluu, noaydeHHoi u3z Marepuera

1.11

CoBpeMeHHbIE CEpBUCHI MHTEPHET-KOMMYHHUKAIUI

1.12

CereBoii aTHKET, 6a30BbIe HOPMBI HH()OPMAIIMOHHON STHKHU U MIpaBa MpH padoTe

B CCTHU I/IHTCpHeT. CTpaTerI/II/I 0€301IacCHOTO IIOBCACHMUS B I/IHTepHeTC

TeopeTnueckre 0OCHOBbI HHPOPMATHKU

2.1

Wudopmanivs — 01HO U3 OCHOBHBIX MOHATUH cOBpeMeHHOI Hayku. MHpopmarms
KaK CBEJICHUS, MIPEIHA3HAYCHHBIC ISl BOCIIPHSITHS YEIIOBEKOM, M MH(OpMAIHS

KaK JaHHBIC, KOTOPBIC MOT'YT OBITh 06pa60TaHBI aBTOMaTH3HpOBaHHOﬁ CHCTEMOM

2.2

JIMCKpeTHOCTh JaHHBIX. BO3MOXXHOCTH ONUCAHHS HENPEPBIBHBIX OOBEKTOB U
IPOIIECCOB C TIOMOIIBIO TUCKPETHBIX MaHHBIX. MH(OpMaIoHHBIE MPOLECCH —

MpoueCChl, CBA3aHHLIC C XPAaHCHUCM, npeo6pa30BaHHeM nu Hepeﬂaqeﬁ JaHHBIX

2.3

24

2.5

Cumbon. Andasut. MomHocThs andasuta. Paznoobpasue si3pIKOB U anaBUTOB.
EcrectBenHble M (opMalibHbIE S3BIKU. AJ(PAaBUT TEKCTOB HA PYCCKOM SI3BIKE.
JBonunsiit andasut. KonnyecTBO BCEBO3ZMOXKHBIX CIIOB (KOIOBBIX KOMOMHAIINIA)
¢buKkcUpoBaHHONW JUTMHBI B JBOMYHOM aidasute. I[IpeoOpazoBanue m1000TO
andaputa Kk ABOUYHOMY. KOTMYECTBO pa3mMyUHBIX CIOB (PMKCUPOBAHHOM UIMHBI B

andaBuTe ONpeeIEHHON MOIITHOCTH

KoaunpoBanue cMMBOIIOB 0JTHOTO a(paBUTa C MOMOIIBI0 KOJIOBBIX CJIOB B IPYTOM
andaBuTe, KOJ0Bask TAOJINIIA, TEKOTUPOBAHUE

JBonunblii koxa. IlpencraBieHue TaHHBIX B KOMIIBIOTEpE KakK TEKCTOB B

JABOMYHOM an(l)aBHTe

2.6

2.7

WNndpopmannonssiii 00bEM NaHHBIX. BUT — MUHMMAaNbHas €UHMIIA KOJIMYECTBA
uH(pOopMaluu — TBOMYHBIN pa3psa. baiit, kuinobaiT, MerabaiT, rurabaiT
CkopocTh mepenaud JaHHbIX. EJWHUIBI  CKOPOCTH Tepelayd  JIaHHBIX.

Hckaxenne I/IH(I)OpMaI_[I/II/I Ipu nepeaadc

2.8

Konuposanue texcroB. PaBHomepHblli kon. HepaBHomepnbiii koa. Konupoka

ASCII. Bocemubutneie komupoBku. Ilonstue o xomupoBkax UNICODE.
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JlekoqupoBaHue  COOOIICHWH C  HMCIOJIb30BAaHUEM  PAaBHOMEPHOTO |

HEepaBHOMEPHOTO Koja. MHpopMannoHHbIH 00BEM TEKCTa

OOmee mnpencraBieHne O LUGPOBOM MPEICTABICHUH AayIMOBH3YyalIbHBIX U

2.9 JIPyTUX HENnpepbIBHbIX AaHHbIX. KoaupoBanwe 1Berta. L[BeToBble MOEmu.
Mogens RGB. I'mybuna xonupoBanus. [lanutpa
PactpoBoe u BekTOpHOE TmpencTaBieHHe wu3o0paxkenuit. Ilukcens. Ouenka
2.10 uH(pOpMaLMOHHOTO  00BEMa  rpaduueckux  JaHHBIX JAJs  PacTpOBOTO
M300paKeHUS
Konuposanue 3Byka. PaspsanHocTe M yactora auckperuszauuu. KoamdecTsBo
2.11 kaHayioB 3anucu. OIleHKa KOJMYECTBEHHBIX I[1apaMEeTPOB, CBS3aHHBIX C
MIPEJICTABICHUEM U XpaHCHHEM 3BYKOBBIX (ailiioB
3 HNudopmaninoHHbie TEXHOIOTUN
31 TexkcToBbIe TOKYMEHTHI U UX CTPYKTYpHBIE SJIEMEHTHI (CTpaHula, ab3ail, CTpoka,
' CJIOBO, CHUMBOJ)
39 TekcToBBIE  TpolleCCOP — HUHCTPYMEHT CO3JaHUs, PEIAKTHPOBAHUS U
' dbopmatupoBanus TekcToB. [IpaBuna Habopa TekcTa
PenaktupoBanue tekcra. CpoiictBa cumBonoB. Ilpudr. Tunsr mpudron
33 (pyOnenble, c 3acedykamu, MOHOIMpHUHHEIE). [lomyxupHoe U KypCHBHOE
' HauepTanue. CBoiicTBa ab3aleB: TrpaHULbl, a03alHBIA OTCTYH, HWHTEpBal,
BbIpaBHUBaHKE. CTUIEBOE (pOpMATUPOBAHNE
Y CrpykrypupoBanue HWHGOpPMAIMM €  TOMOIIBIO CHUCKOB MW TaOJIHIL.
' MHuoroypoBHeBble ciicku. [[o0aBneHue Tabuuil B TEKCTOBBIE JOKYMEHTBI
3.5 BceraBka n300pakeHUH B TEKCTOBbIE MOKYMEHTHI. OOTekaHHe H300paKeHHt
' TeKCTOM. BKJTIOueHne B TEeKCTOBBIN JOKYMEHT JIuarpamm 1 GopMyst
36 [TapameTpsl cTpaHullbl, HyMmepamnus crpaHull. JloOaBieHne B JOKYMEHT
' KOJIOHTUTYJIOB, CCBUIOK
IIpoBepka mnpaBomnucanus. PaccTtaHoBka mepeHOCOB. I'0J10COBOM BBOJ TEKCTA.
3.7 Onrtuueckoe pacno3HaBanue Tekcra. KommnberoTepHslil nepeBoa. Mcnonab3oBanue
cepBucOB ceTu MuTepHeT 1ist 00paboTKH TeKCTa
. 3HAKOMCTBO €  rpaduueckuMH  peAakTopamu. PacTpoBble  pUCYHKH.
' Hcnonb3oBanue rpadhuyecKkux NPUMUTHBOB
Onepauuu penakTHpoBaHUs TpadUUECKHX OOBEKTOB, B TOM YHCIE IH(POBBIX
3.9 dortorpaduii: mM3MeHeHHWE pa3Mepa, o0pe3Ka, IMOBOPOT, OTpakeHHe, padboTa ¢

obnacTsaMu (BLI,Z[CJ'ICHI/IC, KOIMMPOBAHUC, 3aJIMBKa I_[BGTOM), KOPPCKIUA 1BCTA,
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SAPKOCTH ¥ KOHTPACTHOCTH

Bektopnast rpajpuka. Co3naHue BEKTOPHBIX PHUCYHKOB  BCTPOCHHBIMHU

3.10 CpeICTBaMU TEKCTOBOTO MPOIECCOpa WIM JPYTrUX MporpaMm (TPHUIIOKEHUH).
JloGaBieHre BEKTOPHBIX PUCYHKOB B JOKYMEHTHI
311 [ToaroToBka MynbTUMEIUUHBIX Tpe3eHTanuid. Crnaiin. JloGaBneHue Ha caiin
. TeKcTa U n300pakeHuid. PaboTta ¢ HECKOIBKUMU ClTaliJaMHu
3.12 JloGaBieHue Ha ciaii]] ayJMOBU3yaJIbHBIX JaHHBIX. AHUMAaMs. [ unepccpliku
8 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Teopernueckre 0OCHOBBI HHHOPMATHKU
Hemno3umnmonnsie W MO3UIMOHHBIE CUCTEMBI cuncieHus. Andasut. OCHOBaHHE.
1.1 Pa3Bépuyras gopma 3anucu umcna. [lepeBoa B AecATUYHYIO CHCTEMY 4HCEN,
3alIUCaHHBIX B JIPYTUX CUCTEMaX CUUCIICHUS
1.2 Pumckas cucrema cuuciaeHus
JBomunas cuctema curcienus. [lepeBos nensix uncen B npeaenax ot 0 go 1024
B IBOMUYHYIO CHUCTeMY cuncienus. BocbMepuunas cuctema cuucienus. [lepeBon
13 YUCel W3 BOCBMEPUYHON CHUCTEMBI B JBOMYHYIO M JCCATHUYHYIO CHUCTEMBI W
' obparno. lllectHammarepuunas cucrema cuucienus. IlepeBox umcen wu3
MIECTHAAIATEPUYHON CHUCTEMBI B JIBOMYHYIO, BOCBMEPUUYHYIO U JIECATUYHYIO
CUCTEMBI U 00paTHO
1.4 Apudmerndeckue onepanuu B IBOUYHON CHCTEME CUNCIICHUS
Jlormyeckne  BbICKa3biBaHWA.  Jlormyeckue  3HAYEHUsS  BBICKA3bIBAHMM.
DJIEMEHTapHbIE M COCTaBHbIE BBICKa3bIBaHMS. Jlormueckue omnepanuu: «u»
13 (KOHBIOHKIIHS, JIOTUYECKOE YMHOXKEHHUE), «WIN» (JIM3bIOHKIUS, JIOTUYECKOE
' CIIOXKEHHE), «He» (Jorudyeckoe oTpuianue). [I[puoputer noruueckux omneparui.
OmpenenieHne WCTUHHOCTH COCTABHOTO  BBICKA3bIBAaHUS TP HM3BECTHBIX
3HAYEHUSX UCTUHHOCTU BXOJSIIMX B HETO 3JIEMEHTAPHBIX BBICKA3bIBAHUMN
P Jlornueckue Boipaskenust. [IpaBuiia 3anucu gorudeckux BoipaxeHuid. [loctpoenne
' TaOJIUI] ICTUHHOCTH JIOTHYECKUX BBIPAKEHHM
1.7 Jlornueckuie 3neMeHThI. 3HAKOMCTBO € JJOTUYECKMMH OCHOBAMH KOMIIBIOTEPA
2 AJNTOPUTMBI ¥ IPOTPaMMHUPOBAHUE
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2.1

2.2

[Tonstne anroputva. HWcnosHuTenw airopuTMoB. AJTOPUTM Kak IUIaH
YIpaBJICHUA UCIIOJIHUTCIICM
CaotictBa anroputma. CriocoObl 3alucu alropuTMa (CIOBECHBIN, B BHJIE OJIOK-

CXEMBI, IPOrpaMma)

2.3

24

2.5

2.6

2.7

2.8

AunroputmMuueckue KOHCTpyKUMH. KoHCTpykuus «cienoBaHue». JInHeWHbI
anroput™M.  OrpaHUYeHHOCTb  JUHEHWHBIX  AJITOPUTMOB:  HEBO3MOXKHOCTD
MPElyCMOTPETh 3aBUCUMOCTD IOCIIEIOBATEILHOCTH BBIMIOJIHAEMBIX JEHCTBHI OT

HUCXOOHBIX JaHHBIX

KOHCprKLII/ISI «BCTBJICHHUC): IIOJIHAdA MW HCIIOJIHAaA (l)OpMBI. Brinonaenue u
HEBBITIOJIHCHHUE YCIIOBUSA (I/ICTI/IHHOCTB H JOXXHOCTb BI)ICKaSBIBaHI/IH). HpOCTBIe u

COCTaBHBIC YCIIOBUSA

KOHCTp}/KIII/Iﬂ (ITIOBTOPCHUC). LHUKJIBLI C 3aJaHHBIM YHCJIOM HOBTOpGHHfI, C

YCJIOBUEM BBIITIOJIHCHU, C nepeMeHHoﬁ OHKIIa

Pazpabotka myis ¢GopMaTbHOTO MCHOJHUTENS aJrOpUTMa, MPUBOISIIETO K
TpeOyeMoMy pe3yabTaTy IMpH KOHKPETHBIX HCXOJHBIX JaHHBIX. Pa3paborka
HCCJIOXKHBIX aJIIrOPpUTMOB C HCIOJB30BAHUCM HHUKIOB H BETBJICHUN JJISL
yhpaBieHus: (QOpPMaIbHBIMH HCIOJHHUTEISIMH. BBIOIHEHHE aTOPUTMOB

BPYUYHYIO U Ha KomIbioTepe. CHHTaKcHYecKue U Jjorndeckue omuoOku. OTkaspl
S3pik  mporpammupoBanust  (Python, C++, Java, C#, IlkonbHbIii
Anroputmuyeckuii  S3pik). CucremMa MpOrpaMMHMpOBAHUS: PENAKTOP TEKCTa
IIPOrpaMM, TPAHCIISITOP, OTJIATYUK

[lepemennas: Tum, wums, 3HaueHue. llenmble, BeIIECTBEHHbIE U CHUMBOJbHBIE

MNCPEMCHHBIC

29

OHCp&TOp IMpucBanBaHUs. ApI/I(l)MeTI/I‘leCKI/IC BBIPAXKCHUA U TIOPSAHOK HX
BBIYHCIICHUA. Onepam/m C IOCJIBIMHU YHCIIaMH. HNCIOYUCICHHOC ACJIICHUEC, OCTAaTOK

OT ACJICHUA. HpOBepKa ACIIMMOCTH OJHOI'O TEJIOr0 YHCJIa Ha APYroe

2.10

BerBnenusi. CocrtaBHble yCIIOBHUSI (3alIMCh JIOTUYECKMX BBIPAXCHUH Ha
M3y4aeMOM S3bIKe IporpaMMupoBanus). HaxoxaeHue MUHIMYMa U MaKCUMyMa
U3 IBYX, TPEX M YETHIPEX uncen. Pemenre KkBaapaTHOTO ypaBHEHUS, UMEIOIIIETO

BCIICCTBCHHBIC KOPHU

2.11

2.12

I[I/IaJ'IOl"OBa}I OTJIalKa MporpaMMm: MOomaroBO€ BBIITOJHCHHUEC, ITIPOCMOTP 3HAYCHUI

BCJIMYHH, OTJ'I&)IO‘-IHI)II\/'I BBIBO/I, BI)I60p TOYKH OCTaHOBa

[uxn ¢ ycmoBueM. Anroput™ EBKIa 1uist HAaXO0KIEHUS HAMOOJIBIIIETO 001IIero

ACIIUTECIIA ABYX HATYPAJIbHBIX YUCCII. Pa30uenune 3amnucu HaTypaJbHOT'O YUCJia B
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2.13

MO3UIIMOHHONM CHCTEME€ C OCHOBaHMEM, MEHBIIMM WM paBHbIM 10, Ha
OTJeNnbHbIC IH(PBI
uxn ¢ mepemeHHON. AJITOPUTMBI TPOBEPKHU JACIUMOCTH OJTHOTO IIEJIOT0 Yucia

HAa JIpyroe, IpOBEPKU HATYPaJIbHOTO YKCiIa Ha IPOCTOTY

2.14

OO0paboTka CHUMBOJIBHBIX JaHHBIX. CHMBOJIBHBIC (CTPOKOBBIC) IEPEMEHHEIE.
[MocumBonbHas o0paboTka cTpok. [logcyér 4yacTOThl MOSBICHUS CHUMBOJIA B

cTpoke. BectpoeHnble hyHKIMM 1711 00pabOTKH CTPOK

2.15

9 KVIACC

Kox

OHpC,I[eJ'IeHI/IC BO3MOJKHBIX PE€3YJIbTAaTOB pa6OTBI ajiropgurMa I1pu 3aJdHHOM
MHOXCCTBC BXOJHBIX HAaHHBIX, OIPCACICHUC BO3MOKHBIX BXOAHBIX JaHHBIX,

MPUBOIAIINX K JAHHOMY PE3yJIbTaTy

IIpoBepsieMblii 3JIEeMEHT COIePKAHUS

[{udpoBast rpaMOTHOCTH

1.1

1.2

['moGanenas cetb WuTepHer. IP-ampeca y3noB. CereBoe XpaHEHHE [aHHBIX.
MeTop! MHIUBUAYAILHOTO U KOJUICKTHBHOTO pa3MeINIeHUs] HOBOW MH(OpMAIIHH B
Wutepnere. bonbie panHble (MHTEPHET-JaHHBIE, B YACTHOCTH JIaHHBIC

COLIMAJIbHBIX CETEeH)

[Tonarue 006 wuHOpMaMOHHON O€30MacHOCTU. YTPO3bl HHGOPMAIMOHHON
0e30MmacHOCTH TIpHU padoTe B INI0OATBHOM CETH U METOMBI IPOTUBOACHCTBUS UM.
[IpaBuna 6e3omacHOi ayTeHTHU(UKAIIMK. 3alUTa JIMYHONW HUHPOPMAIMHN B CETH
WNurepner. be3omacHble  cTpaTeruu ToBeAeHUss B ceTH  VHTepHeT.
[IpenynpexxaeHue BOBIEYEHUS B JECTPYKTUBHBIE W KPUMHUHAIBHBIE (DOPMBI

CeTeBOI aKTUBHOCTHU (KHMOEpOYUTMHT, GUILUHT U IpyTHe GOpMBbI)

1.3

Bunsl nestensHoctn B MHTepHETE. MHTEpHET-CEPBUCHI: KOMMYHUKALIMOHHBIE
CepBUCHI (1OUTOBAsA Cilyk0a, BUAECO-KOH(EPEHL-CBSI3b U APYTHE), CIIPABOYHBIE
CIyObl (KapTbl, paclucaHusi W JpYrue), MOHCKOBBIE CIYXObI, CIIy»KObI
OOHOBJICHHSI TPOTPAaMMHOI0 obecriedeHuss U Jpyrue ciyxO0bl. CepBUCHI
rocyiapcTBeHHbIx  yciyr. OOmaynble XpaHwiumia JgaHHbiX. CpencrtBa
COBMECTHOM  pa3paboTKu JOKyMeHTOB (oHiaiiH-o¢ucel). IIporpammuoe
olOecrieueHre Kak BeO-CepBHC: OHJIAHHOBBIE TEKCTOBblE M TIpaduyeckue

pEaKTOpBl, Cpeibl pa3pabOTKU MPOrpaMM

Teopernueckue OCHOBBI HH()OPMATHKH
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2.1

Mopenb. 3amaum, pemaeMple ¢ TOMOIIBI0 MojaenupoBaHus. Kriaccubukarmm
Mojeneil. MarepuanbHbie  (HaTypHBIE) ¥ HHQOPMAIMOHHBIE  MOJEIH.
HemnpeppiBHBIE W AWCKpeTHbIE Mojenu. MMuranmoHHble Monenu. Hrpossie
monenu. OIeHKa COOTBETCTBUS MOJECIH MOJCIHPYEMOMY OOBEKTY U LEJSIM

MOACIIUPOBAHUA

22

Tabnuynbie MOACIIH. Ta6JII/II_[a KakK IMpEACTABJIICHUE OTHOICHUSA

2.3

24

2.5

ba3el nmanHpix. OTOOp B TabiWIle CTPOK, YAOBIETBOPSIONIUX 33JaHHOMY

YCIIOBUIO

I'pad. Bepmwmna, pebpo, myts. OpHEHTHPOBAHHBIE W HEOPUCHTHPOBAHHBIC
rpadsl. Jlnmuna (Bec) pebpa. Becomas martpuma rpada. [InwHa myTH MEXITy
BepmmHamMu rpada. [Touck ontumansHOro mMyTH B rpade. HavanbHas BepmimHa
(MCTOYHUK) W KOHEYHas BepIIMHA (CTOK) B OPUEHTUPOBAHHOM Tpade.

Brrurcnenue KomdecTBa IMMyTe B HAITPABJICHHOM allMKIMYECKOM rpade
Hepeso. Kopenb, BepimHa (y3en), JIUCT, pedpo (myra) aepeBa. Bricota nepesa.
[ognepeBo. Ilpumepsr wucmons3oBaHusi jaepeBbeB. llepebop BapwaHTOB C

IIOMOIIIBIO ACPCBa

2.6

2.7

[TonsiTue MareMaTH4eCKOM MOZENU. 3aJadyd, pelIaeMble C  IIOMOIIbIO
MaTeMaTH4eCKOro (KOMIIBIOTEPHOTO) MOJEIINPOBAHUS. Otnnune
MaTeMaTHYeCKOM MoJeiIM OT HaTypHOH MOZEId M OT  CJIOBECHOTO

(JluTepaTypHOro) onucaHusi 00bEeKTa

OTarel KOMIIBIOTCPHOTO MOJCIMPOBAHHA: IIOCTAHOBKA 3aaa4ud, ITOCTPOCHUC
MaTeMaTH4eCKOn MOACIIH, nporpaMMHas peaim3anuys, TCCTUPOBAHMUC,
MMPOBCACHUEC KOMIBIOTCPHOI'O OSKCICPUMCHTA, aHaJIM3 C€ro pe3yjbTaToB,

YTOUYHCHUC MOACIIN

AJNTOpUTMBI U TPOrPaMMUPOBaHUE

3.1

Pa3buenue 3aga4d Ha I1oA3aaadu. CocrapieHue AJITOPUTMOB W HpOorpaMm C
HCIIOJIB30BaHHUEM BGTBJ’ICHHﬁ, OUKJIOB M BCIIOMOTraTCJIbHBIX aJITOPUTMOB JJIA

yrpaBJICHUA UCIIOJIHUTCIEM HUJIN APYTUMHA UCIIOJHUTCIAMU

32

Tabnuunble BenuuuHbl (MaccuBbl). OnHomepHble MaccuBbl. CocTaBiieHHE U
OTNaJIKa TPOrpaMM, PEATU3YIOIMIMX THUIOBBIE  AITOPUTMBI  00pabOTKH
OJTHOMEPHBIX YHCIIOBBIX MACCHBOB, Ha OJHOM M3 SI3BIKOB MPOTPAMMHPOBAHUS
(Python, C++, Ilackanb, Java, C#, lllkonbHbIii AnroputMudeckuii SI3bIK):
3arMoJTHEHNUE YHCIIOBOTO MAaCCHBa CIyYalHBIMA YHUCJIAMH, B COOTBETCTBHH C

(I)OpMYJ'IOfI NN HYTéM BBOJa YUCCJI, HAXOXKJACHUC CYMMBbI 3JICMCHTOB MAaCCHUBA,
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JMHEHHBIN TOUCK 33JaHHOTO 3HAYEHHs B MacCHUBE, MOACUYET 3JIEMEHTOB MaCcCUBa,
YAOBJIETBOPSIIOIIMX ~ 33/IaHHOMY  YCIIOBHIO, HAaXOXJICHHE MHUHUMAaJIbHOTO

(MakcHUMalbHOTO0) 371eMeHTa MaccuBa. COpTUPOBKA MaccuBa

33

O6pa60TKa II0OTOKa JAaHHBIX: BBIYUCICHUC KOJIIHNYECTBA, CYMMBI, CPCIHCTO
apI/I(I)MeTI/I‘-IeCKOI‘O, MHHHUMAJIBHOI'O M MAaKCHMAJbHOI'O 3HA4YCHUA JJICMCHTOB

IMOCJICA0BATCIIBHOCTH, YAOBJICTBOPAIOIIUX 3aJaHHOMY YCIIOBHIO

3.4

4.1

4.2

VYmpasnenue. Curnan. O0parHas cBs3b. [lonmydeHne CUTHAJIOB OT HU(POBBIX
JAaTYUKOB (KacaHMs, pacCTOSIHMs, CBETa, 3Byka M Jpyroro). Ilpumepsl
UCIIONIb30BAaHUsl MPHUHIMIIA OOpaTHOM CBS3M B CHUCTEMax yIPaBICHHS
TEXHUYECKUMHU YCTPOWCTBaMH, B TOM 4HciIe B pobOoToTexHHKe. I[Ipumepsl
POOOTU3MPOBAHHBIX CUCTEM (CHCTEMA YIPAaBICHUS JBUKEHHEM B TPAHCIIOPTHOMN
CUCTEME, CBapoyHas JIMHHS aBT03aBOJA, ABTOMATU3UPOBAHHOE YIPAaBJICHUE
OTOIUICHMEM JIOMa, AaBTOHOMHAs CHCTE€Ma YIPaBJICHUS TPAHCIOPTHHIM

CPEJCTBOM U JAPYTUE CUCTEMBI)
HNudopmaninoHHbie TEXHOIOTUU

[TonsiTre 00 PNMEKTPOHHBIX TaOuuIax. THIBI JaHHBIX B SYEWKaX JICKTPOHHON
tabmupl. PenaktupoBanue u popmatupoBanue tadbmun. BerpoeHHble GyHKIUM
JUIsl TIOMCKa MaKCMMyMa, MHHHMYyMa, CYMMBI U CPEIHEro apu(MEeTH4ecKoro.
CopTupoBKa MJaHHBIX B BBIICJICHHOM 1uamna3oHe. [loctpoeHue muarpamm
(rucrorpamMmMa, KpyroBas JIuarpaMma, TOode€4yHas auarpamma). BpiObop Tuma

AuarpaMMbl

[IpeobpazoBanue dhopmyn npu KonupoBaHuU. OTHOCUTENBHAS, aOCOMIOTHAS U

CMCHIaHHAasg aapecaluns

4.3

VYcoBHBIE BBIUMCICHHS B 3JEKTPOHHBIX Ta0nuiax. CyMMHUpOBaHUE U TMOACUET
3HAYCHHH, OTBEYAIONINX 3aJaHHOMY ycloBUIO. OOpaboTka OOJBIIUX HAOOPOB

JaHHBIX. YncIeHHOoe MOJCIINPOBAHUC B DJICKTPOHHBIX Ta6n1/1uax

4.4

Ponp MH(pOpMAIMOHHBIX TEXHOJOIMH B Pa3BUTUM SKOHOMHUKU MHpA, CTPaHBI,
pernoHa. OTkpbIThie oOpa3oBaTenbHble pecypchl. IIpodeccun, cBsizaHHBIE C
uHpopMaTUKON W  HMH(POPMAIMOHHBIMM  TEXHOJOTHSMM:  BeO-au3aiiHep,
IPOrpaMMUCT,  pa3pabOTYMK  MOOWJIBHBIX  NPUJIOKEHUH, TECTUPOBUIUK,
ApPXUTEKTOp TMPOrPaMMHOI0 OOECIEeYeHUs, CHEIHUATUCT 0 aHalU3y JaHHbIX,

CHUCTEMHBIN aJIMUHUCTPATOP
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IPOBEPSIEMBIE HA OI'D 11O TH®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBePsIeMOro
TpeOOBaHUS

1

1.1

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOr0 ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

3HaTh (IOHUMATD)

BnajgeHne OCHOBHBIMHM  TOHSATHUSMHU: HHpOpMAIMsS, Iepeaaya,
XpaHeHHe U 00paboTka MHPOPMAIIMH, AITOPUTM, MOJIEIh, ITU(POBOI
NPOAYKT ¥ WX WCIONB30BAaHUE IS pEHICHUS YYCOHBIX H

MMPAaKTUYCCKUX 3aaq

1.2

Bnagenue mOHSITUSAMU: BbICKA3bIBAHUC, JIOTMYCCKas  OIliCpalu:d,

JIOTUYCCKOC BBIPAXKCHUC

YmeTh

2.1

2.2

2.3

24

2.5

YMeHue OIICPUPOBATL CAUHUIAMU H3MCPCHUA I/IH(I)OpMaLII/IOHHOFO

00BEMA U CKOPOCTHU NEpeaun JaHHBIX

YMeHne 3anucheiBaTh M CpaBHHBaATh Ienbie yucia oT 0 go 1024 B
Pa3IMYHBIX MO3UIIMOHHBIX CHUCTEMaX CUHMCICHHUS C OCHOBaHUSIMHU 2, §,

16, BBINOJIHATH apUPMETHUECKHUE OTIEpALIUU HAJl HUMHU

YMeHue KoaupoBaTh M JAEKOJUPOBATH COOOLIEHUS IO 33JaHHBIM
IpaBWjlaM; IOHUMAaHWE OCHOBHBIX IPUHLUIIOB  KOJWPOBAHHUS
MH(pOpMaLUU Pa3INYHON IPUPOJIBI: TEKCTOBOM, rpaduueckoil, aynno
YMeHue 3anuchbiBaTh JIOTUYECKUE BBIPAKEHUS C MCIOJIb30BAaHUEM
JU3BIOHKIMY, KOHBIOHKLIMU U OTPULAHMS, ONPEAEIATh NCTHHHOCTb
JIOTUYECKUX BBIPAKCHUM, €CIU H3BECTHBbl 3HAUYEHUS HMCTHUHHOCTH
BXOJILIMX B HEro NMEPEMEHHBIX, CTPOUThH TAOIMIIBI UICTUHHOCTH JUIS
JIOTUYECKUX BBIPAKEHUM; 3alUCBIBATh JIOTMYECKHE BBIPAKEHUS Ha

M3y4aeMOM SI3bIKE IPOTPAMMHUPOBAHUS

YMeHue CcoCTaBisiTh, BBIIOJIHATH BpPYYHYHO M Ha KOMIIBIOTEpE
HECJIO)KHBIE ~ QJITOPUTMBl  JJI1  YNPaBICHUS  HUCIOJHUTEISIMU
(Uepenamka, YepTéxHUK U JApyrue); co3zgaBaTh U OTJIaKHUBATh
IIPOrpaMMbl Ha OJTHOM M3 SI3bIKOB IporpammupoBanus (Python, C++,

[Tackanp, Java, C#, IlxonpHBI AJTOPUTMHUYECKUN  SI3BIK),
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pean3yIonie HECI0KHbIE aITOPUTMBI 00paOOTKH YHCIOBBIX JAHHBIX
C WCIIOJIb30BAaHHUEM IIMKJIOB W BETBJICHUI; YMEHHUE Pa30WBaTh 3a7adu
Ha MOA3aJa4u, UCII0JIb30BaTh KOHCTAHTHI, IEPEMEHHbIE U BBIPAXKECHUS
pa3IMYHBIX  TUIOB  (YUCIIOBBIX,  JIOTHUYECKUX, CHMBOJIbHBIX);
AQHAIM3UPOBATh TPEAJIOKEHHBIM  alrOpuT™M, ONpPENeNsTh, KaKue
pe3ynbTaThl BO3MOXHBI MPU 33JJaHHOM MHOXECTBE HCXOJHBIX

3HAa4YECHUH

2.6

YMeHue 3anucarb Ha M3y4aeMOM  SI3bIKE IPOrPaMMHPOBAHUS
AITOPUTMBI IIPOBEPKU JAEIUMOCTH OJHOTO LIEJIOr0 YMcia Ha JAPYroe,
MPOBEPKU HATYpaJbHOTO 4YHCIA Ha MPOCTOTY, BBIIEICHUS LUbp U3
HAaTypaJbHOTO YHCJIa, TOUCK MAaKCHMyMOB, MHUHHMYMOB, CYMMBI

YHUCI0BOM oCJIICAOBATCIBbHOCTH

2.7

Briajenne yMeHHEM OPHUEHTHPOBATHCS B MEPAPXHUCCKON CTPYKType
GaitoBoil cuctembl, paboTaTh ¢ (aIOBOW CUCTEMOH MEPCOHATHLHOTO
KOMITBIOTEpA C HCIOJb30BaHUEM rpaduueckoro uHTepdeiica, a
HMCHHO: CO3aaBaTb, KOIIHUPOBATh, IEpEMCHIATh, IMCPECHMMCHOBLIBATD,

yAaJIATh U apXUBUPOBATH (aillibl U KaTajaoru

2.8

BJ'IaI[eHI/Ie YMCHUSIMHU U HABBIKAMHW UCIIOJIB30BAHUS HH(bOpMaHHOHHBIX
N KOMMYHHKAIIMOHHBIX TEXHOJIOT Uit aJid  TIOUCKA, XPAaHCHUA,

06pa60TKI/I " nepeaaviu U aHajin3a pas3IMYHbIX BUIOB HH(bOpMaL[HH

29

YMeHnue BbIOMpaTh CIIOCOO MpeICTaBICHHs JaHHBIX B COOTBETCTBUH C
MOCTaBJIEHHON 3ajaueil (Tabmuipbl, cXembl, rpaduKu, JUarpaMmbl) C
UCTIONIB30BAaHUEM  COOTBETCTBYIOUIMX  MPOTPAMMHBIX  CPEJICTB

00paboOTKH JaHHBIX

2.10

VYMmeHnue ¢opmanuzoBaTb W CTPYKTYpUpOBaTh  HH(OpMaIuio,
WCIIONB3Ysl DJEKTPOHHBIE TaOMUIBI I 0O0paOOTKM, aHaiM3a u
BU3YyaJIM3allUi YHUCJIOBBIX JAaHHBIX, B TOM 4YHUCIE C BBIJCICHUEM
quana3zoHa TaONMLbl U YHOPSJA0YMBAaHHEM (COPTUPOBKOM) €ro
HJIEMEHTOB; YMEHHUE NMPUMEHATH B 3JEKTPOHHBIX TaOnuuax (Gpopmyisl
JUIsT  pacy€ToB €  HUCIOJB30BAaHHWEM  BCTPOEHHBIX  (QYHKIUH,
a0COIIOTHOW, OTHOCUTENBHOM, CMEIIAHHOW aJpecaliiy; UCII0JIb30BaTh
AIIEKTPOHHBIE TAOJUIBI JJISl YUCIEHHOTO MOJIEIHPOBAHUS B MPOCTHIX

3aa4ax U3 pasHbIX MPECAMCTHBIX obOmacrei
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INHEPEYEHD 2JIEMEHTOB COJAEPKAHUS, IIPOBEPAEMbBIX HA OI'D
ITO TH®OPMATUKE

Kox

#H##Par###1.1

IIpoBepsieMblii 31eMeHT cOAepPKAHUSA

Hudposas rpaMOTHOCTH

@aiinel 1 manku (katamorw). [IpuHIMNBI TOCTpoeHUs (anIoBBIX
cuctem. [lonmHoe ums aiina (manku). [Tyte k daiiny (manke). Pabora c
¢daiimiaMu W KaTalloraMHd CpPEJACTBAMH  ONEPALMOHHOW CHCTEMBI:
CO3/1aHKE, KOIIMPOBAHUE, NIEPEMEILIEHUE, IEPEUMEHOBAHUE U YAAJICHUE
¢daiinmoB u manok (karajmoroB). Tumbl aiinoB. CBoiicTBa (aityos.
@aiinoBerii MeHemxep. [lowck (ainoB cpeacTBaMu ONEpaMOHHON

CHUCTCMbI

1.2

O6benunenne kommneioTepoB B ceTh. CeTh WHTepHeT. Beb-cTpanuia,
BeO-caiiT. CTpykTypa anpecoB BeO-pecypcoB. bpaysep. [louckoBbie
cuctembl. [louck wuHboOpManuu 0O KIOYEBBIM CJIOBaM M IO
nzobpaxkeHuro. JlocTOBepHOCTh MH(OpPMALUHM, MOIYYCHHOW U3

Wurepnera. [P-agpeca y3noB. CeTeBoe XxpaHeHHE JaHHBIX

Teopernueckrue 0CHOBbI UHPOPMATUKHI

2.1

JIUCKpPETHOCTh JTaHHBIX. BO3MOXHOCTH ONHCAaHUS HENPEPBIBHBIX
00BEKTOB U MPOLIECCOB C MOMOIIBIO TUCKPETHBIX JTaHHBIX.

CumBon. Andasur. MomHocTs andaButa. J[BoMuHBIA andaBuT.
KonnuectBO ~ BCEBO3MOXHBIX ~ CIIOB  (KOJOBBIX  KOMOWHAIIMIT)
¢ukcupoBaHHON [IMHBI B JABOMYHOM aindasure. I[IpeobpaszoBanue
moboro andaButa K JABOMYHOMY. KoJIM4YecTBO pa3iMYHBIX CIIOB
(buKCcupOBaHHOH JUTHHBI B alihaBUTE ONpeAeIEHHON MOIIHOCTH.
KoaupoBanue cuMB0JIOB 01HOTO aji¢aBUTa C MOMOUIbIO KOJIOBBIX CJIOB
B Ipyrom andasuTte, KogoBas Tabiuua, aekoauposanue. Konupoanue
TekcToB. PaBHOMepHBI kKo HepaBHOMepHBIii koa. Konuposka ASCII.
Bocbmubutabie xonupoBku. Ilonsarue o xomupoBkax UNICODE.
JlexonupoBaHue COOOIIEHUH C HCIOIb30BAaHUEM PaBHOMEPHOTO U

HepaBHOMEpHOTro koja. MHpopMaoHHbIi 00bEM TeKkcTa

22

Nudopmanmonnbiii 00bEM naHHBIX. BUT — MUHMMallbHAs €IWHUIIA
KoJM4ecTBa UH(pOpMaMK — ABOWYHBINA paspsa. EnquHUIBl u3MepeHus

nHpOpManMoOHHOTO 00bEéMa MaHHbIX. but, OaifT, kKMI00alT, Meradaur,
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23

24

rurabaiit. CKOpocTh niepeiadu JaHHbIX. EMUHUIIBI CKOPOCTH TIepeaadn

JaHHBIX

KomupoBanue mBera. llBeroBeie moaenu. Mogenr RGB. ['mybuna
koaupoBanus. [lanutpa.

PactpoBoe M BEKTOpHOE TpeACTaBICHUE W300paxkeHUi. [IuKcens.
Onenka wuHopManuoHHOrO 00bEMa TrpaduuecKux JaHHBIX IS

pacTpoBOro u300paxeHus

Konmuposanue 3Byka. PaspsgHocTs M 4vacrora 3anucu. KosmuecTBo
KAHAJIOB 3aIMCH.
OLIGHKa KOJIMYCCTBCHHBIX MAPaMCTPOB, CBA3AHHBIX C MPCACTABJICHUCM

U XpaHEHHEM 3BYKOBBIX (paiiioB

2.5

Heno3unuonHble U TMO3UIMOHHBIE CUCTEMBl CUYUCIEHHUA. An(aBuUT.
OcHoBanme. Paspépuyras ¢opma 3ammcu uwmcna. IlepeBon B
JNECSATHYHYIO CHUCTEMYy 4YHCell, 3allCaHHbIX B JPYTrUX CHUCTeMax
CUMCIICHUSI.

PumMmckas cucrema cuuciaeHus

2.6

2.7

2.8

JIBonuHas cucrteMa cuuciieHus. [lepeBo uenpix yucen B npeaenax ot
0 nmo 1024 B nBoMYHYIO cucTeMy cuMciieHus. BocbmepuuHas cuctema
cunciienus. [lepeBo uncen u3 BOCbMEPUYHON CUCTEMBI B JBOMYHYIO U
NeCSITHUHYI0 cucTteMbl u oOpatHo. lllecTHaamarepuuHas cucrema
cunciienusi. IlepeBoa wymcen W3 MIECTHAANATEPUYHOM CHUCTEMBI B
JBOMYHYIO, BOCBMEPUYHYIO M JECATUYHYIO CHCTEMBI U 0OpaTHO.

ApudpmeTrnueckue onepanuu B IBOMYHON CUCTEME CUUCIICHUS

Jlornueckue BbICKa3bIBaHUA. Jlormueckre 3HAUYEHHUS BBICKA3bIBAHHH.
DneMeHTapHble U COCTaBHBIE BbICKa3bIBaHUs. Jlormueckue omnepamuu:
«» (KOHBIOHKIUS, JIOTUYECKOE YMHOMKEHUE), «WIN» (IAU3bIOHKIUSA,
JIOTUYECKOE CIIOXKEHHE), «He» (Jlormueckoe oTpuiianue). [Ipuopurer
Joruueckux omnepanuid. OmnpeneneHne HWCTUHHOCTH  COCTaBHOTO
BBICKA3bIBAHUSI, €CJIM M3BECTHHI 3HAYEHUS WCTUHHOCTH BXOSIIUX B
HETO0 DJJIEMEHTApHBIX BbICKAa3bIBaHWUU. Jlormueckue BBIpAKEHUSI.
[IpaBuna 3amucu JOTHYECKHX BhIpakeHuid. I[locTpoeHue TabmuUIl

HUCTHUHHOCTH JIOTUYECCKHUX BI)Ipa)KeHI/Iﬁ

Jlormueckne »3IEMEHTHI. 3HAKOMCTBO C JIOTHYECKHUMH OCHOBaMH

KOMIIBKOTCPA

2.9

HerepLIBHLIC U  JOUCKPCTHBIC MOJACIIN. MMuTaliuoHHBIE MOCIH.
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2.10

2.11

Hrpossie momenu. OleHKa aJeKBAaTHOCTH MOJCIH MOJACIUPYEMOMY

00BEKTY U LEJSIM MOJCIUPOBAHUS

Tabnuuneie Monmenu. Tabnuia kKak IpeaCcTaBICHWE OTHOIIECHUS. basbl
naHHbiX. OTOOp B TaONMIE CTPOK, YAOBJICTBOPSIOIIMX 3aJaHHOMY

YCIIOBUIO

I'pad. BepunHa, peodpo, IyTh. OpueHTHpOBaHHbIE u
HeopueHTUpoBaHHbIe Tpadbl. JyimHa (Bec) pebpa. BecoBas marpuia
rpada. JInuHa myTH Mexay BepmuHamu rpada. [Touck ontuMaibHOTO
nytu B rpade. HayanpHas BepuinHa (MCTOYHUK) U KOHEYHAs BEpILIMHA
(cTox) B opueHTHpOBaHHOM Tpade. Brruncienne konmvecTsa myTei B

HallpaBJICHHOM alTUKJIMYCCKOM rpa(be

2.12

Hepeso. Kopenb, BepiunHa (y3en), muct, pedpo (ayra) nepesa. Beicota
nepesa. Ilogmepero. Ilpumepsl ucmonb30BaHUS nepeBbeB. [lepebop

BaprUaHTOB C IIOMOIIIBIO ACPCBA

3.1

AJNTrOpUTMBI ¥ IPOIPaMMHUPOBAHHE

CpoiictBa anropurMa. CrnocoObl 3amucu ajaroputrMa (CIOBECHBIN, B
BHJI€ OJIOK-CXEMBI, IPOrpaMma).

CocraBieHre alroOpuTMOB M TIPOTPAMM C UCTIOIB30BAHUEM BETBIICHHIA,
LIMKIOB W  BCIOMOTAaTENbHBIX  QITOPUTMOB  JJIs  YIpaBIEHUS
ucnionautenem (Pobor, UYepenamka, UYepté&xHuk u apyrue).

Brinmonnenue AJITOPUTMOB BPYUYHYIO U Ha KOMIIBIOTEPC

32

S3pik  mporpammupoBanus (Python, C++, Ilackans, Java, C#,
IkonpHBIN ANTOpUTMUYECKHH S3BIK).

Cucrema  nporpaMMHUpPOBaHHA:  pPENAKTOpP  TEKCTa  IPOrpamw,
TPAHCJIATOP, OTJIAAUUK.

Ilepemennasa: tun, wums, 3HadyeHue. llenble, BelleCTBEHHBIE U
CHUMBOJIbHBIE ITIEPEMEHHBIE.

Omneparop npucBauBaHus. ApudMeTHUECKUE BBIPAKEHUS U HOPSI0K
ux BbluMciaeHus. Onepaluy C UENbIMH YHUCIAMU: IIEJIOUUCIICHHOE
JieJIeHne, OcTaToKk oT aeneHus. Bersnenus. CocTaBHbIE yCIIOBUS
(3amuch  JIOTMYECKMX  BBIPAXKEHMM  HA  HM3y4aeMOM  SI3bIKE
nporpamMmupoBanus). Haxoxaenne MUHUMyMa

U MaKCUMyMa M3 JBYX, TPEX M YEThIpEX umcel. Pemenune kBagpaTrHoro
YPaBHEHHUs, UMEIOLIETO BEIECTBEHHbIE KOpHM. Lluki ¢ ycnoBuewm.

Anroput™m EBKimaa 11t HaXO0KIeHUST HAHOOIBIIETO 00IIEro AeTUTEeNs
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JBYX HaTypalbHBIX unces. Pa3OuenHne 3amucu HaTypalibHOTO YHCIa B
MO3UIIMOHHON CHUCTEME C OCHOBAaHHWEM, MEHBIIMM WIH paBHbIM 10, Ha
otnenbHble MUGPHL. LUK ¢ mepeMeHHON. ANTOpPUTMBI TTPOBEPKHU
JETMMOCTH OJIHOTO IIEJIOr0 YKCIIa Ha JPYroe, MPOBEPKH HATYPaTbHOTO

Yuciia Ha IIpOCTOTY

33

34

3.5

3.6

4.1

O6paboTka CHUMBOJIBHBIX JaHHBIX. CHMBOJIBHBIE  (CTPOKOBBIC)
nepemennble. [locumBonbHas o0paboTka cTpok. Iloncuér ywacToThI
MOSIBJICHHSI CUMBOJIA B CTpOKe. BeTpoeHHble pyHKIMU 17151 00pabOTKH
CTPOK

Omnpenenenre BO3MOXHBIX pE3yJAbTaTOB pabOThl AITOPUTMA NpU
JTAHHOM MHOJKECTBE BXOJHBIX JAHHBIX, OIPEICICHHE BO3MOXHBIX

BXOJAHBIX JAaHHBIX, IPUBOJAIINX K JAHHOMY PC3YyJIbTaTy

Tabmuunble  BenmuuuHbl  (MaccuBbl).  OJIHOMEpPHBIE  MACCHUBBHI.
CocraBneHne U OTIaAKa NPOrpaMM, peaNU3ylOUIMX THUIIOBHIE
QITOPUTMBI 00PaOOTKM OJHOMEPHBIX YMCIIOBBIX MAacCHBOB, Ha OJTHOM
u3 s3bIkOB mporpammupoBanus (Python, C++, Ilackanb, Java, CH#,
konpHBIH ~ ANropuTMUYEeCKH  SI3bIK): 3alOJHEHHE YHUCIOBOTO
MaccuBa CIYYalHBIMU YHCJIAMH, B COOTBETCTBUU C (HOpMYIION HIn
nyTéM BBOJA YHCEN, HAXO0XKJIEHUE CYMMbl D3JIEMEHTOB MAacCUBa,
JIMHEWHBIN MTOMCK 33JaHHOTO 3HAYEHUs B MACCUBE, MOJCUYET 3JIEMEHTOB
MaccuBa, YJOBJIETBOPSIIOIIMX 3aJ@HHOMY YCIIOBUIO, HaXOXJIECHUE
MUHUMAIBHOTO (MaKCHUMAallbHOTO) 3jeMeHTa MaccuBa. CopTHpoOBKa
MaccuBa. OOpaOoTKa TMOTOKAa JaHHBIX: BBIYMCIEHHWE KOJIMYECTBA,
CYMMBHI, CpeIHEro apudmeTuyecKoro, MHUHHUMAJIBHOTO u
MakCUMaJbHOTO  3HAUEHUS  DJIEMEHTOB  IIOCJIEI0BATEIbHOCTH,

YIOBJIETBOPSIOLINX 3a/laHHOMY YCJIOBHIO

Vupasnenue. Curnan. OOpartnHast cBsizb. llonydyeHuwe cuUrHaIOB OT
M (POBBIX JATUYUKOB (HAIPUMEp, KacaHUsl, PACCTOSHUS, CBETa, 3BYKA).
[Ipumepsl HcroNb30BaHUS MPUHIMIA OOpaTHOM CBSI3M B CHUCTEMax
yIPaBICHUS TEXHUYECKUMHU YCTPOWCTBAMHU C MOMOIIBIO JATYHUKOB, B

TOM YHCJIe B POOOTOTEXHUKE
NudopmaninoHHbIe TEXHOIOTHH

TexkcToBble JOKYMEHTHI M HUX CTPYKTYpHBIE B3JEMEHTHI (CTpaHuIa,
a03a11, CTpoka, CIIOBO, CHMBOJI).

TekcTOBBIN MPOLECCOP — MHCTPYMEHT CO3/1aHUs, PEIAKTUPOBAHMS U
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dbopmaTtupoBanus TekctoB. [IpaBuna Habopa Tekcta. PegaktupoBanue
tekcra. CBoiictBa cumBoiioB. pudt. Tunsl mpudtoB (pydneHsie, ¢
3aceykaMu, MOHOIIMPUHHBIE). [TonykupHOE U KypCUBHOE HauepTaHUE.
CpoiicTBa a03ameB: TpaHHIb], a03alHBIA  OTCTYN, WHTEpBA,
BbIpaBHUBaHMe. [lapameTpsl cTpanunel. CtriieBoe (opMaTupoBaHUE.
CrpykrypupoBanue HMHGOPMAIMM C IMOMOIIBIO CIIMCKOB M TaOJMII.
MmuoroypoBHeBble cnucku. JloOaBneHue TabnMil B TEKCTOBBIC
JTOKyMEHThl. BcraBka u300pakeHHI B TEKCTOBBIE JOKYMEHTHI.
OOtexkanne wW300paKeHUH TEKCTOM. BxiloueHne B TEKCTOBBIM
JTOKYMEHT Juarpamm, (GopMmyl, HyMEpaluud CTPaHUI], KOJOHTHTYJIOB,

CCBUIOK U APYI'UX 3JICMEHTOB

4.2

4.3

PactpoBblie pucynku. Mcnonb3oBanue rpaduuecKux MPUMUATHBOB.

Onepanuu penakTUpOBaHUS TpadUUeCKUX OOBEKTOB, B TOM YHCIIC
nudpoBeIXx doTorpaduii: M3MEHEHHWE pa3Mmepa, 0O0pe3Ka, IOBOPOT,
OoTpakeHHe, pabora ¢ obnacTsMu (BbIICICHHE, KOMTUPOBAaHUE, 3AJIMBKA
I[BETOM), KOPPEKIUs IIBETa, SIPKOCTH W KOHTPACTHOCTH. BekTopHas
rpaduka. Co3qaHre BEKTOPHBIX PUCYHKOB BCTPOCHHBIMHU CPEICTBAMU
TEKCTOBOTO TpoIleccopa WM APYrHUX TMporpamm (IPUIIOKCHUR).

JloGaBieHre BEKTOPHBIX PUCYHKOB B JOKYMEHTbI

[ToaroroBka MynbTUMEIUNHBIX Npe3eHTauui. Cnaiin. JlobaBneHue Ha
clai Tekcta M m300pakeHuil. PaboTa ¢ HECKONIbKUMH craiinamMu.
JloGaBrnieHne Ha Cclai ayauoOBU3YyaldbHBIX JaHHBIX. AHUMAaIUs.

I'mnepcceslinku

4.4

4.5

Tunsl TaHHBIX B slUEHKax AIEKTPOHHOW Tabnuibl. PenaktupoBanue u
dbopmatupoBanre Tabiuil. BceTpoeHHble (QYHKIIMM IS TIOMCKa
MaKCUMyMa, MHUHHUMYMa, CYMMBI U CpPEIHEro apu@MeTHYECKOTO.
CopTupoBKa [aHHBIX B BBIJCICHHOM Auana3zoHe. lloctpoenue
auarpaMMm  (THCTOrpamMma,  KpyroBas — jJuarpaMma,  TOu€yHas
nuarpamma). Beibop tuna auarpammsl. [IpeobpazoBanue dopmyn npu
konupoBaHuu. OTHOCUTENNbHAS, a0COTIOTHAS U CMEIIaHHAs apecarius
VYcnoBHBIE BBIUUCIEHUS B AJEKTPOHHBIX TaOnumax. CyMMUpoOBaHHE U
MOACYET 3HAYCHHH, OTBEYAIONIMX 3aJaHHOMY YycioBuw. OOpaboTka
OonpIUX  HAOOpOB  JaHHBIX. UYuWCIEHHOE MOJAEIMPOBAHUE B

QJICKTPOHHBIX Ta6J'II/II_[aX
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* ndopmaruka: 7-i kiacc: 0a30BbIi ypOBEHB: YUCOHUK; 5-€ U3/TaHUE,
nepepadoranHoe bocosa JI.JI., bocoa A.}O. AxunonepHoe 00111ecTBO
«3narensctBo «IIpocBemienue»

* Undopmaruka: 8-i1 kimacc: 0a30BbIi YPOBEHb: YU€OHUK; 5-€ U3/IaHUE,
nepepadotanHoe bocosa JI.JI., bocoBa A.}O. AkiimoHnepHoe 00IIeCTBO
«3narensctBO «lIpocBenieHne»

» Undopmatuka: 9-i kiacc: 6a30BbIN ypPOBEHb: YUEOHUK; S-€ U3/IaHUE,
nepepadoranHoe bocosa JI.JI., bocoa A.}O. AxunonepHoe 00111ecTBO

«HBI{&TGHBCTBO «HpOCBGHIGHI/IC»

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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