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HOACHUTEJBbHASA 3AIINCKA

[Tporpamma mo uH(GOpPMATHKE HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHuUs COCTaBIEHA HA
OCHOBE TpeOOBaHHI K pe3ylbTaTaM OCBOCHHUS OCHOBHOM 0Opa3oBaTelbHOM MPOTrpaMMbl
OCHOBHOro o0mero ob6pazoBanus, npeactaBieHHbIX B ®I'OC OOO, a Ttaxke denepaibHOM
paboueit mporpamMmbl BOCIIUTAHMUSL.

[Tporpamma o uHpopMaTHKe AaET MPEACTABICHUE O LENSIX, O0IIEH CTpaTerui 00y4YeHus,
BOCIIUTAHUS W PAa3BUTHS OOYyYarOIIMXCS CpeICTBAaMU HHQPOpPMATHUKH Ha 0a30BOM YpOBHE,
yCTaHaBIMBAaeT  O0s3aTeNbHOE  MPEAMETHOE  COJAEp)KaHHWe,  MpPeAyCMaTpUBAaeT  €ro
CTPYKTYPUPOBAHUE I10 pa3zeiiaM U TeMaM.

[Iporpamma 1o wuH(pOpMATHKE OINpeneNnseT KOJMYECTBEHHbIE M KadeCTBEHHBIC
XapaKTepUCTUKU Yy4eOHOro marepuana Juis KaXJIOoro roja HU3y4eHHs, B TOM 4YHCIE s
COJIEP)KAaTEIbHOTO HAMOJHEHUs] PAa3sHOro BUAA KOHTPoss (MPOMEXKYTOYHOW —aTTecTaluu
00y4arouxcsi, BCEpOCCUNCKUX IPOBEPOUYHBIX pabOT, TOCYAAPCTBEHHON UTOTOBOM aTTECTALIUM).

[Iporpamma 1o MHGOpPMATUKE SBISETCS OCHOBOHM IS COCTABJICHUSI aBTOPCKUX yYEOHBIX
MpOrpaMM, TEMAaTUYECKOTO MIIAHUPOBAHUS Kypca YUUTEIEM.

Lensimu u3ydyeHust ”HPOPMATUKU HA YPOBHE OCHOBHOTO 00111er0 00pa30BaHusl SBISIOTCS:

dbopMUpOBaHHE OCHOB MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BuUTHS HAayKM HMH(DOPMATHKH, JOCTI)KEHUSM HAaydYHO-TEXHHYECKOTO Tporpecca H
0OIIECTBEHHOH MPAKTHKH, 32 CYET Pa3BUTHSA MPEIACTABICHUN 00 HHPOPMAIIUHN KaK O BaKHEHUIIIEM
CTpaTEerHuecKoM pEeCypce pa3BUTUS JIMYHOCTH, TOCYIapcTBa, OOIIECTBA, MOHUMAHUS POIHU
MH(OPMAILIMOHHBIX MPOLIECCOB, MHPOPMAIIMOHHBIX PECYPCOB U MHGOPMAITMOHHBIX TEXHOJIOTH B
ycnoBuax mu(ppoBoit TpaHchopMaIi MHOTHX Cep KU3HU COBPEMEHHOTO O0IIECTBa;

o0ecrieyeHre yCJIOBUM, CIOCOOCTBYIOIIUX PAa3BUTHIO aITOPUTMUYECKOTO MBILIUICHUS Kak
HEOOXOUMOT0 YCIIOBUSI TPO(HECCHOHATFHONU NEATEIbHOCTH B COBPEMEHHOM HH(POPMAIMOHHOM
o01iecTBe, MPeanoaralero CnocoOHOCTh 00YyYarolerocs pa3ouBaTh CIIOKHBIE 3a7aydl Ha
Ooiiee TPOCTBIE TOM3a7ayd, CPaBHUBATh HOBBIC 33/la4d C 3a/a4aMHd, PEHIEHHBIMH paHee,
OTIPEeNeNATh IIATH JUIS JOCTIKEHHS Pe3yiibTaTa U TaK Jajiee;

dopMHpoBaHHE M pPa3BUTHE KOMIIETEHLIUH OOydaroUIMXcsi B 00JACTH MCIIOJIb30BaHUS
UH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOIUH, B TOM YHCIIE€ 3HAHUH, YMEHUH U HaBBIKOB
paboTel ¢ wmH(pOpMaIHel, MPOrpaMMHUPOBAHUS, KOMMYHUKAIMM B COBPEMEHHBIX ITH(PPOBBIX
cpenax B yCJIOBHIX oOecrieueHus] HHPOPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH 00Y4YaroIIerocs;

BOCIIUTaHHE OTBETCTBEHHOI'O W M30MPATENBHOIO OTHOIIEHHS K MHPOpPMALUU C y4ETOM
NpPaBOBBIX M JITHYECKUX AaCHEKTOB €€ paclpoCTpaHEHHs, CTPEMJIEHUS K HPOJOJIKEHUIO
oOpa3oBaHus B 00JacTH HH(POPMAIMOHHBIX TEXHOJIOTMH W CO3HIATEIHHON JEATEIBHOCTH C
NPUMEHEHHEM CPE/ICTB MHPOPMAIIMOHHBIX TEXHOJIOTHH.

HNHdopmaTrka B OCHOBHOM 00111eM 00pa30BaHUU OTpaXKaer:

CYIIHOCTh HH(OPMATHKH KaK HAay4YHOW JUCLUMIUIMHBIL, HW3y4arolled 3aKOHOMEPHOCTH
NPOTEKaHWsS W BO3MOYKHOCTH aBTOMATH3alMK WH(POPMAIMOHHBIX MPOIECCOB B Pa3IHUHBIX
cucTeMax;

OCHOBHBIE 00JaCTH NpPHUMEHEHHs HWH(POPMATHUKH, Npexae BCero HH(POpMAIMOHHBIE
TEXHOJIOTUH, YIIPaBJIEHHE U COLUANIBHYIO cdepy;

MEXIUCIUTUTMHAPHBIN XapakTep HHPOPMATUKU ¥ HH(HOPMAITHOHHOH e TETLHOCTH.

N3yuenne wHQOPMAaTHKM OKa3bIBa€T CYIIECTBEHHOE BIMSHUE Ha (OPMHPOBAHUE
MHUPOBO33pEHUST 00yUarOIIErocs, ero >KU3HEHHYIO MO3UIUIO0, 3aKJIa/bIBA€T OCHOBBI MTOHUMAaHUS
OPUHIUIOB (YHKIMOHUPOBAHUS U HCIIOJIB30BaHUS WH(POPMALMOHHBIX TEXHOJOTHHM Kak



HEOOXOAMMOTO HMHCTPYMEHTA TMPAKTHYECKU JIOO0H NEeATeTbHOCTH W OJHOTO0 W3 HamOoJee
3HAYMMBIX TEXHOJOTMYECKHX JOCTHKEHUN COBPEMEHHON LMBWIM3aLKMU. MHOTHE HpeIMETHBIE
3HAHUS U CIIOCOOBI JIEATETBLHOCTH, OCBOCHHBIE O0YYAIOUUMHUCSA MPU U3YYEHUU WH(POPMATUKH,
HaXoAAT NPUMEHEHUE KaK B paMKax 00pa3oBaTeNbHOIO Ipolecca MPU H3YYEHUH JPYTHX
IPEIMETHBIX 00JIacTei, TaK U B WHBIX JKU3HEHHBIX CUTYalUsIX, CTAHOBATCS 3HAUYUMBIMHU JJIS
(bopMHpOBaHUs KAYECTB TIMYHOCTH, TO €CTh OPHEHTHUPOBAHBI HA (JOPMHUPOBAHUE METATIPEIMETHBIX
U JINYHOCTHBIX PE3yJIbTaTOB O0yUCHHUS.

OcHoBHBIE 3amaun  yueOHoro mnpeamera «MHpopmatuka» — cdopmupoBath Y
o0ydJaronuxcs:

NOHMMAaHHWE TPHUHIMIIOB YCTPOCcTBa M (YHKIMOHMPOBAHUS OOBEKTOB IH(PPOBOTO
OKpY)KEHHsI, TPEACTaBICHUA OO0 WCTOPHUHM M TEHACHIMSAX Ppa3BUTUS HMH(OPMATHKH IEpUOIa
nrudpoBoit TpaHchopMalUu COBPEMEHHOTO 00IIIECTBA;

3HAHUs, YMEHUS U HABBIKU I'PaMOTHOM IOCTAaHOBKH 3aJay, BOSHUKAIOIIUX B IPAKTUYECKON
JESITebHOCTH, JUIS X PELICHHS ¢ MOMOIIBI0 HH(OPMAIIMOHHBIX TEXHOJIOTHH, YMEHUS U HABBIKU
(opManTM30BaHHOTO OMMCAHUS ITOCTABJICHHBIX 33/1a4;

6a30Bble 3HaHM 00 HHPOPMALMOHHOM MOJIETUPOBAHUHU, B TOM YHCJIE O MATEMATHYECKOM
MOJICJIUPOBAHHH;

3HaHUE OCHOBHBIX AJTOPUTMHUYECKUX CTPYKTYpP UM yMEHHUE NPUMEHSTH STH 3HAHHS IS
MOCTPOCHHS AITOPUTMOB PEIICHUS 3a/1a4 110 UX MAaTEeMaTHIECKUM MOJIEIISIM;

YMEHHUS U HaBBIKM COCTABJEHHUS IMPOCTBIX MPOTrpPaMM IO MOCTPOEHHOMY aJrOpUTMY Ha
OJITHOM U3 S3bIKOB IIPOrPaMMHUPOBAHUS BBICOKOTI'O YPOBHS;

YMEHUSI W HaBBIKK 3(PPEKTHBHOTO HCIOJIB30BAHUS OCHOBHBIX THUIIOB MPUKIIAJIHBIX
nporpaMm (MpUIIOKEHU) 00IIero Ha3HaYeHUs] 1 UHPOPMAIIMOHHBIX CUCTEM JIJISl PEIICHUS C UX
IOMOIIBI0 TPAaKTUYECKUX 3a/ad, BiaJieHHe O0a30BbBIMH HOPMaMU HH()OPMALMOHHOW ATUKH MU
npaBa, OCHOBaMH MH(OpMaIIMOHHON 06€3011aCHOCTH;

YMEHHE TPAaMOTHO HMHTEPIIPETUPOBATh PE3YJIbTAaThl PEIICHHsS MPAKTHYECKUX 3a7ad C
MOMOIIBI0  WH(GOPMAIMOHHBIX  TEXHOJOTHH, MPHUMEHSITh IIOJyUYE€HHBIE pEe3ylbTaThl B
NPaKTUYECKOH 1A TENbHOCTH.

Ilenu u 3amauu u3ydyeHHs: UHPOPMATUKUA HAa YPOBHE OCHOBHOIO 0OILIEro oOpa30BaHUS
OTIPENIENIIOT CTPYKTYPY OCHOBHOTO COJIEpXaHHS y4eOHOTO MpeaMeTra B BHUJAE CIEAYIOMINX
YETBIPEX TEMATUYECKUX PA3IEIIOB:

U(poBasi [PaMOTHOCTb;

TEOpPETUYECKHE OCHOBBI HHPOPMATUKH;

QITOPUTMBI U TIPOTPAMMHUPOBAHHE;

WH(POPMAIMOHHBIE TEXHOJIOTHH.

Ha n3yuenue unpopmaruku Ha 6a3oBoM ypoBHe oTBoauTcs 102 yaca: B 7 kinacce — 34 yaca
(1 gac B Henento), B 8 kiacce — 34 yaca (1 yac B Henento), B 9 knacce — 34 yaca (1 yac B Heziento).



COILEPKXAHUE OBYYEHUAA

7 KIIACC

TeopeTuvyeckue 0CHOBbI HHPOPMATUKH

Nudpopmanus 1 vHGOpMaIIHOHHBIE NPOLECCHI

WNudopmanus — 01HO U3 OCHOBHBIX MTOHATUI COBPEMEHHON HAYKH.

Wudopmanus Kak CBEOCHHS, NpEJHA3HAYCHHbIC [UIS BOCIPHUSATHS YCIOBEKOM, |
uHpOpMaLUs KaK JaHHbIE, KOTOPbIe MOT'YT ObITh 00pabOTaHbl aBTOMaTU3UPOBAHHOM CUCTEMOM.

JIMCKpeTHOCTh 1aHHBIX. BO3MOXKHOCTB ONMCAaHUs HENPEPHIBHBIX OOBEKTOB U IIPOLIECCOB C
MOMOUIbIO AUCKPETHBIX JAHHBIX.

WNudopmanroHHbIe IPOLIECCH] — MPOLIECCH, CBS3aHHBIE C XPaHEHUEM, IPEOOpa30BaHUEM U
nepeaayei JaHHbIX.

IIpeacraBiaenue nH(poOpMaAUN

CumBon. Andasur. MomHuocts andasuta. PazHooOpaszue S3bIKOB M aj(aBHUTOB.
EcrecTBennble 1 hopMasibHBIC A3BIKU. AJI(PABUT TEKCTOB HAa PYCCKOM SI3bIKE. J|BOMUHBIN andaBuT.
KosnyecTBO BCEBO3MOKHBIX CIIOB (KOAOBBIX KOMOMHAINN) (UKCUPOBAHHON JUIMHBI B TBOMYHOM
anasute. IIpeobpazoBanue oboro andaBura K ABOMYHOMY. KOJIMYECTBO pasziMuHBIX CIIOB
(UKCUPOBAHHOM JUIMHBI B alihaBUTE ONMPEACTEHHON MOITHOCTH.

KoaupoBanue CHMBOJIOB OTHOTO ali(haBUTa C TOMOIIBIO KOJIOBBIX CJIOB B APYTOM ajidaswuTe,
KO/10Basi Tabyuua, JeKoJUpOBaHHUE.

JBonunbiii kon. IlpencraBieHue NaHHBIX B KOMIIBIOTEpE KaK TEKCTOB B JIBOMYHOM
andasure.

NnpopmannoHHslii 00bEM JaHHBIX. bBUT — MuUHUMalbHasg €IMHUIA KOJUYECTBA
uHpOpMaLUU — BOMYHBINA pa3pan. EnuHuinbel usmepenus nHGOpMaMOHHOIO 00bEMa JTaHHBIX.
bur, GaiiT, kuimoOaiiT, MeradanT, ruradamrT.

CxopocTb nepeayu JaHHbIX. EMUHUIBI CKOPOCTH NEepeIayu 1aHHBIX.

KomupoBanue TtexctoB. PaBHomepHbii kon. HepaBrHomepnswiii xon. Kommposka ASCII.
Bocbmubutasie koaupoBku. [Tonstue o kogupoBkax UNICODE. [lexonupoBaHue cooOIeHui ¢
UCIIO0JIb30BAaHUEM PABHOMEPHOTO U HEpaBHOMEPHOTO Koza. MHpopmannoHHblil 00bEM TEKCTA.

Hckaxenne nHGpopmaliu rnpu rnepeaaye.

OO6mee mnpexacraBieHUe O IUPPOBOM MPEICTABICHUHM ayAHUOBHU3YaJbHBIX U JIPYIHX
HENPEPBIBHBIX TaHHBIX.

KonupoBanue nigeta. L{setoBbie Mosienu. Moaens RGB. ['my6una koguposanus. [Tanurpa.

PactpoBoe 1  BekTOpHOe mpejacTaBieHue  u3oOpaxeHuid. Ilukcenb.  OueHka
MH(}OPMaLMOHHOTO 00BEMA rpauecKUX JAHHBIX I PaCTPOBOIO N300payKEHUS.

Koauposanue 3Byka. Pa3psiniHocTs 1 yactoTa 3anucu. KoamuecTBo kaHaJIOB 3aIlUCH.

OneHka KOJNMUYECTBEHHBIX MApaMETPOB, CBS3aHHBIX C IPEACTABIECHUEM MU XpPaHEHHEM
3BYKOBBIX (paiisIoB.

Hudposasi rpaMOTHOCTH

Komnblorep — yHnBepcaJabHOe YCTPOHCTBO 00pa0d0TKH JaHHBIX

KommnbroTep — yHHBEpCaIbHOE BHIYUCIUTENBHOE YCTPOHCTBO, paboTaroliee o nporpaMme.
Tunel  KOMIBIOTEPOB:  MEPCOHANbHbIE  KOMIBIOTEPHI,  BCTPOCHHBIE  KOMIIBIOTEPHI,
CyNepKOMIBIOTEpbl. MOOMIbHBIE YCTPONCTBA.



OCHOBHBIE KOMIIOHEHTHI KOMIIbIOTEpAa M WX HazHaueHue. I[Iponeccop. OmnepatuBHas u
JOJITOBPEMEHHAsSI TaMsITh. Y CTPOHCTBA BBOAA U BbIBOIa. CEHCOPHBII BBOJ, JATYNKHA MOOHIEHBIX
YCTPOMCTB, CPEACTBA OMOMETPUIECKOM ayTeHTU(DHKAIHIH.

Hctopusi pa3BUTUS KOMIBIOTEPOB U MpOrpaMMHOro oOecrneuenus. [lokonenus
KOMITbIOTEPOB. COBPEMEHHBIE TEHACHLIUH PA3BUTHS KOMIIBIOTEPOB. CyNEepKOMITBIOTEPHI.

[TapanienpHble BBIYUCICHUS.

[lepconanbubiii kommbioTep. [Iporeccop M ero XxapakTepucTUKH (TakToOBas 4acToTa,
pa3psaHocTh). OnepaTuBHas namsTh. JloaroBpeMeHHas mamsth. Y CTpOHWCTBA BBOJA U BBIBOJA.
O0BbEM XpaHUMBIX JaHHBIX (ONEpaTUBHAS MAMATh KOMIIbIOTEPA, KECTKUM U TBEPAOTEIbHBIN JHCK,
MOCTOSIHHAS TAMATH CMAapT(OHA) U CKOPOCTH JIOCTYIIA JJISl pa3IMYHBIX BHJIOB HOCUTEIICH.

TexHHKa 0€30MACHOCTH | MpaBUiIa pabOThI HA KOMITBIOTEPE.

IIporpammbl U 1aHHBIE

[Iporpammuoe obecrieueHne kommbioTepa. l[lpukinagHoe mnporpammHoe oOecnedeHue.
CucremHoe mnporpamMMHoe obecnedenue. Cucremsl mporpammupoBanus. [IpaBoBas oxpana
oporpaMM M JlaHHbIX. becruiatHble U yclloBHO-OecruiatHble mporpammbl. CBoOoaHOE
porpaMMHOe 0OecTieueHue.

®daiinel 1 manku (katayoru). [IpuHOUIBI TOCTpoeHus ¢aiiaoBeix cucteM. [lonmHOE MM
daima (mankm). Ilyte k ¢aiiny (mamke). Pabora ¢ ¢aiinmamm w KaTajioramm cCpeacTBaMH
OIIEpPALIMOHHOM CHUCTEMBI: CO3/IJaHUE, KOIIMPOBAHUE, IEpEMELIEHNE, IEPEUMEHOBAHUE U YJAJIEHNE
daitnoB u manok (katanoros). Tunsl daiinos. ColicTBa ¢aitnoB. XapakTepHbie pa3Mepsl (Haiiaos
pa3’MyYHBIX THUIIOB (CTpaHWIA TEKCTa, JJIEKTpPOHHas KHuUra, ¢ororpadus, 3amuch MECHU,
BUJICOKJIUI, TIOJHOMETPaKHbI (uibM). ApxuBauus AaHHbIX. lcrosnb30BaHHE MpOrpaMm-
apxuBatopoB. Daitnossiit Menemkep. [louck ¢aiioB cpeacTBaMu ONepauoOHHON CUCTEMBI.

KomnbrorepHble BUPYCHI U Ipyrue BPeAOHOCHBIE TporpaMMsl. [IporpaMMmel asist 3a1UTHI OT
BHUPYCOB.

KomnbrorepHsblie ceTn

O06beanHeHue KOMIbI0TEPOB B ceTh. CeTh MHTEpHET. BeO-cTpanuiia, Bed-caiiT. CTpykTypa
aznpecoB BeO-pecypcoB. bpaysep. IlouckoBeie cucremsl. [lonck mHboOpManuu Mo KIOYEBBIM
CJIOBaM U 1o u300pakeHuto. JlocToBepHOCTh HHOPMalINK, TOTy4eHHOH U3 MIHTepHeTa.

CoBpeMeHHbIE CEpBUCHI HHTEPHET-KOMMYHHUKAIUH.

CereBoil 3THKeT, 0a30Bble HOPMBI MH(POPMAIMOHHON STUKM M MpaBa NIpH paboTe B
Wntepnere. Ctpateruu 6ezomnacHoro noseaeHus B iurepHere.

HNupopmManoHHbIE TEXHOJTOTHH

O0paboTka TekcToBOM MHGOPMaLUK

TexkcToBble TOKYMEHTHI U UX CTPYKTYpHBIE 3J€MEHTHI (CTpaHula, ab3all, cTpoKa, CJIOBO,
CUMBOII).

TekcToBBIl Mpoleccop — MHCTPYMEHT CO3aHUs, PelaKTUPOBaHHUS U (HOpMaTHPOBAHUS
tekcToB. [IpaBuia Habopa Tekcta. PenaktupoBanne Tekcta. CoiictBa cumBoJioB. [pudt. Tumsr
nipudToB (pyOseHsle, ¢ 3acedykaMu, MOHOIIKMPHHHBIE). [lonyXupHOE U KypcHBHOE HauepTaHUE.
CaoiicTBa a03alieB: TpaHUIIBI, a03al[HBIA OTCTYI, WHTEpBaJ, BbIpaBHUBaHUE. [lapameTrpsl
ctpanuibl. CtuieBoe GopMaTupoOBaHHE.

CrtpykrypupoBanue WH(GOPMalUU C MOMOIIBIO CHUCKOB W Tabiul. MHOroypoBHEBbBIE
criicku. JloO6aBneHune TabauIl B TEKCTOBBIE JOKYMEHTHI.

BeraBka m3oOpakeHUil B TEKCTOBbIE IOKyMeHThl. OO0TekaHHe H300pa’keHHH TEKCTOM.
BrxiroueHne B TEKCTOBBINM JOKYMEHT Auarpamm, (popmys, HyMepaluu CTpaHUIl, KOJIOHTHTYIIOB,
CCBUJIOK M IPYTHX 3JIEMEHTOB.



[IpoBepka npaBonucanus. PaccranoBka nepeHocoB. ['010coBoit BBOI TekcTa. OnTHYECKOE
pacnio3HaBaHue Tekcrta. KommbroTepHblii nepeBon. Mcnonb3oBanue cepBucoB MHTepHera i
00paboTKH TEKCTA.

OopaboTka rpadpuyeckoii ungpopmManumn

3HaKOMCTBO ¢ TrpaduyecKUMH penakropamu. PactpoBbie pucynku. Mcnonb3oBaHue
rpadu4ecKux MPUMHUTUBOB.

Omnepanyu peakTHPOBaHUS TpapUUECKUX 0OBEKTOB, B TOM YHcie IU(PPOBBIX GpoTorpaduii:
U3MEHEHHE pa3Mepa, oOpe3ka, IMOBOpPOT, OTpakeHue, pabora c oOnactaMu (BBIIENICHUE,
KOIUPOBAHUE, 3JIMBKA IIBETOM), KOPPEKIHS 1[BETA, SPKOCTH U KOHTPACTHOCTH.

Bekropnas rpapuka. Co3naHue BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMH CpPEACTBAMHU
TEKCTOBOTO TMpOLECCOpa WM APYrHUX HporpamMMm (mpuiiokeHuit). JloOaBieHne BEKTOPHBIX
PUCYHKOB B JOKYMEHTBHI.

MyabTUMenna

[TonroroBka MynbTUMEIUWHBIX mpe3eHTanui. Cnaia. JloOaBieHue Ha ciaiij Tekcra U
n3o0paxxeHuil. Pabora ¢ HECKOIBKUMHU ClIaliIaMHU.

JloGaBienue Ha ciail]] ayJMOBU3yaIbHBIX JaHHBIX. AHUMaIMs. [ UnepcchuIKy.

8 KJIACC

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

CucreMbl CUMCJICHUSA

Heno3umnuonnsle W MO3UIMOHHBIE CHUCTEMbl cuucieHus. AundaBur. OcHoBaHUE.
Pa3Bépuyras dopma 3ammcu uucia. [lepeBoa B AECITHUUHYIO CUCTEMY YHUCEIN, 3alHCAHHBIX B
JIPYrUX CUCTEMaX CUUCICHUSI.

Pumckas cucrema curcicHHS.

JBonunasi cuctema cuucieHus. IlepeBoa menbix umcen B mpenenax oT 0 mo 1024 B
JBOMYHYIO CHCTEMY cuucieHus. BoceMepuuHnas cuctema cuucienus. llepeBon uucen wus
BOCHMEPUYHON CUCTEMBI B IBOMYHYIO U JECITUUHYIO CUCTeMbI U o0patHo. [llectHannatepuynas
cucreMa cumcieHus. [lepeBoj uucen H3 WIECTHAALATEPUYHOM CHUCTEMBI B JIBOMYHYIO,
BOCBMEPUYHYIO U JIECITHYHYIO CUCTEMBI U 00paTHO.

ApudmeTndeckre onepanuy B ABOUYHON CUCTEME CUUCTICHUS.

JJIeMeHTbI MaTeMATHYECKOM JJOTHKH

Jlornueckue BbICKa3biBaHUs. Jlormyeckue 3HAYEHHUS! BBICKA3bIBAHUN. DJIEMEHTApHBIE U
COCTaBHbIE BbICKa3bIBaHUs. JIornueckue onepanuu: «i» (KOHBIOHKIIHS, JIOTHYECKOEe YMHOXKEHHE),
«unu» (IU3BIOHKIUSA, JIOTUYECKOE CJIOKEHUE), «He» (Jlormueckoe oTpunanue). [lpuopurer
Joruyueckux onepanuii. OnpenereHne UCTUHHOCTH COCTABHOTO BBICKA3bIBaHUS, €CJIM U3BECTHBI
3HAQUEHUS] HUCTUHHOCTH BXOJAIIMX B HEro SJEMEHTapHBIX BbICKa3biBaHUU. Jlormueckue
BbIpaxkeHus. [IpaBuna 3amuicu JIOTWUYECKUX BhIpakeHuid. [locTpoeHme TaOIUI] MCTUHHOCTH
JIOTUYECKHUX BBIPAKCHHM.

Jlornueckwue 3eMeHThI. 3HAKOMCTBO € JIOTHYECKUMH OCHOBAMH KOMITBIOTEpA.

AJITOPUTMBI U IPOrPAMMHPOBaHUE
OCHOBBI AJITOPUTMU3ALMHA



[Tousitue anroputma. MCHoJHUTENN aJIrOpuTMOB. AJITOPUTM KakK IUIaH YIOpaBJICHUS
VCIIOJTHUTEIIEM.

CgpoiictBa anroputma. CrnocoObl 3amucu anropuTMa (CIOBECHBIH, B BHJIE OJIOK-CXEMBI,
nporpamma).

AunroputmMuueckue KOHCTpYKUMH. KoHCTpykuusi «ciemoBanue». JIMHEHHBIA alrOpUTM.
OrpaHu4eHHOCTh JIMHEHHBIX aJITOPUTMOB: HEBO3MOYKHOCTb IIPENYCMOTPETH 3aBUCHUMOCTh
[IOCJIEI0BATEILHOCTH BBIIOJIHIEMbIX JEHCTBUI OT UCXOAHBIX JaHHbIX.

KoHcTpyKiusi «BeTBIeHUE»: MOJIHAS U HemoyHas (opMbl. BolloHEHNE U HEBBINOTHEHNE
yclioBuUs (MICTUHHOCTD U JIOKHOCTh BbICKa3bIBaHUs ). [IpocThie U cocTaBHbIE YCIOBUS.

KoHCTpyKIIUsl «IOBTOPEHMS»: LMKIBI C 3aJaHHBIM YHUCIOM IOBTOPEHUH, C YCIOBUEM
BBIIIOJIHEHMS], C IEPEMEHHOM LIUKJIA.

Pa3zpabotka anst GpopMalbHOTO HCIIOJIHUTENS AITOPUTMA, MPUBOISAIIETO K TpedyeMomy
pe3ynbTaTy MpPU KOHKPETHBIX HCXOIHBIX JaHHBIX. Pa3paboTka HECIOXKHBIX alrOPUTMOB C
UCTIOJIb30BaHUEM IIUKIJIOB U BETBICHHI JJIs1 yIIpaBiieHUs (POpMaIbHBIMU UCTIOTHUTEISIMH, TAKIMU
kak PoOor, Uepemamka, YepTékHuK. BEINOTHEHHE alrOpUTMOB BPYYHYIO W Ha KOMIIBIOTEPE.
CuHTakcuuyeckue u Jorudeckue ommoku. OTKa3bl.

Hauaaa NnporpaMMMupoOBaHUusA Ha A3LIKE ITackaab

S3eik  mporpammupoBanus  (Python, C++, Ilackans, Java, C#, IlIkonbHbI
ANTOpUTMUYECKHH SI3BIK).

CucremMa nporpaMMHUpPOBaHUs: PENAKTOP TEKCTA IPOrpaMM, TPAHCIATOP, OTIATUHUK.

[lepemenHas: Tun, umsl, 3HaueHue. Llenble, BElIeCTBEHHbIE U CUMBOJIbHBIE IEPEMEHHBIE.

Omneparop npucBauBaHus. ApudmMeTrndeckue BBIPAKEHHUS U TMOPSIAOK WX BBIYUCICHUS.
Ornepanuu ¢ UenbIMU YUCIAMU: LEJIOYUCICHHOE I€JI€HUE, OCTATOK OT JI€JICHUS.

BetBnenus. CoctaBHble ycnoBUS (3aIIUCh JIOTMUECKUX BBIPAXKEHUH Ha M3Yy4aeMOM SI3bIKE
nporpamMmupoBanus). HaxoxieHue MUHUMyMa U MakCUMyMa U3 JIBYX, TPEX M YETBIPEX YHUCEIL.
Pemenne kBapaTHOrO ypaBHEHHUS, UMEIOLIETO BEIIECTBEHHBIE KOPHH.

Juanorosas oTiaaka MporpaMM: MOIIAroBO€ BHIOJHEHHUE, MPOCMOTP 3HAYEHUMN BEJIMYUH,
OTJIaJI0YHBIN BBIBOJ, BBIOOP TOYKH OCTAHOBA.

[Mukn ¢ ycnoBuem. Anroput™m EBkiuaa nis Haxox/1eHNUsS HanOOJIbIIETr0 OOIIEeTo AeIUTeNs
JIBYX HaTypallbHBIX 4Hcell. Paz0Ouenue 3amucu HaTYpalbHOTO YMCIa B MO3ULIMOHHON CHCTEME C
OCHOBaHWEM, MEHbIIIUM WK paBHBIM 10, Ha OTAEIBHBIC ITU(PHIL.

[{ukn ¢ nepeMeHHONU. AITOPUTMBI MPOBEPKHU ASTUMOCTH OJHOIO LEJIO0r0 YKcia Ha APYyroe,
IIPOBEPKU HATYPaJIbHOTO YMCIIA HA TIPOCTOTY.

OO0paboTka  CUMBOJBHBIX  JaHHBIX. CHMBOJIBHBIE  (CTPOKOBBIE)  I€PEMEHHBIE.
[TocumBonbHast 00paboTka cTpok. [1o1cU€T YacTOTHI MOSABIEHUS CUMBOJIA B CTpOKe. BcTpoeHHble
GyHKIMH 17151 00pabOTKHU CTPOK.

Hauana nporpamMmMupoBaHus Ha si3bike Python

Omnpenenenre BO3MOXKHBIX pPE3YyJlIbTaTOB pabOTHl ajiropuTMa MpU JaHHOM MHOXKECTBE
BXOJHBIX JaHHBIX, OMPEJCICHHE BO3MOXHBIX BXOIHBIX JaHHBIX, MPHUBOISIMIMX K JaHHOMY
pe3yJbTaTy.

9 KIIACC



AJITOPUTMBI M IPOrPaAMMHUPOBaHUe

Pazbuenne 3amaum Ha mopazagaud. CocTaBleHHE aNrOPUTMOB M IMPOrpaMM  C
UCIIOJIb30BAHUEM BETBJICHUM, LUKJIOB M BCIIOMOTaTEIbHBIX QJITOPUTMOB Ul YIPaBICHUSA
ucronHuTesneM PoOOT M ApyruMu MCHIONHUTEISIMH, TaKUMU Kak Yepemamika, YepT&XHUK U
JPYTHMH.

TaGnuunsle BenuuuHbl (MaccuBbl). OpHOMepHble MaccuBbl. COCTaBlI€HHME U OTJIAJKa
pOTpaMM, PEH3YIOIIUX THUIIOBBIE aJTOPUTMBI 00OPAaOOTKU OJHOMEPHBIX YUCIOBBIX MAaCCHBOB,
Ha OJHOM M3 s3bIKOB mporpammupoBanus (Python, C++, Ilackans, Java, C#, IllkonbHblit
AnroputMuyeckuil  SI3bIK): 3allOJIHEHHWE YHCIOBOIO MAacCUBa CIy4aHBIMH UHCJIAMH, B
COOTBETCTBUM € (GOPMYIJION MM IYyTEM BBOJA YMCEN, HAXOKICHUE CYMMbI 3JIEMEHTOB MacCHUBa,
JUHEHHBIA TIOMCK 3aJaHHOIO 3HAYEHUs B MacCHBE, IOACYET DJIEMEHTOB MAacCHBa,
YIOBJIETBOPSIOUINX 33JaHHOMY YCJIOBHIO, HAaXO0)KJIEHUE MHHUMAJIBHOIO (MaKCHMAaJbHOIO)
anieMeHTa MaccuBa. COpTUpOBKA MaccHUBa.

OOpa®oTka IOTOKAa  JaHHBIX:  BBIYMCICHME  KOJMYECTBA, CYMMBI,  CpEIHEro
apudMeTHIecKoro, MUHUMAaJIBHOT'O u MaKCHMAaJbHOTO 3HAYECHUS 2JIEMEHTOB
IIOCJIEIOBATEIbHOCTH, YAOBJIETBOPSIOIIMX 3alaHHOMY YCIIOBHIO.

AJITOPUTMBI YIIPABJICHUSA

Vnpasnenue. Curnan. O6parHas cBs3b. IlonydyeHue cUrHagoB OT LU(POBBIX JaTYUKOB
(kacaHusl, pacCTOSIHMSL, CBETA, 3BYKa U JIpyroro). [IpuMeps! Hcrosib30BaHus IPUHLIKIIA OOpaTHON
CBSI3U B CUCTEMAX YIIPABJIEHUS TEXHUYECKMMH YCTPOMCTBAMM C IIOMOLIBIO TATYUKOB, B TOM YHCIIE
B POOOTOTEXHUKE.

[Tprumepbl pOOOTU3NPOBAHHBIX CHCTEM (CUCTEMA YIPABJICHHUS ABUKCHUEM B TPAHCIIOPTHOM
CUCTEME, CBAPOYHAs JIMHMS aBTO3aBOJla, aBTOMATU3MPOBAHHOE YIPABICHUE OTOILUIEHUEM J0Ma,
ABTOHOMHAs CUCTEMA YIPaBJIEHHUS TPAHCIIOPTHBIM CPEJICTBOM U JPYTUE CUCTEMBI).

MopenupoBanue

Mogens. 3agauu, pemlaeMble ¢ MOMOIIBI0 MojaenaupoBaHus. Knaccudukanmm monenei.
MarepuanbsHble (HaTypHBIC) U HHPOPMAIIMOHHBIE MOIeTH. HerpephIBHBIEC M TUCKPETHBIE MOJICIIH.
WNmuranmonnsie Monenu. Urposeie Momenu. OneHKa aleKBaTHOCTH MOJETH MOICITUPYEMOMY
00BEKTY U LIeJISIM MOJICIINPOBAHUS.

Tabnuunsle Moaenu. Tabnuia Kak npeacTaBIeHNEe OTHOUICHHUS.

baser nannbix. OTOOp B TAOIUIE CTPOK, YAOBIECTBOPSIONINX 33IAHHOMY YCJIOBHIO.

I'pa¢. Bepmmna, pedpo, nytb. OpueHTHPOBAHHbBIE U HEOPUEHTHPOBaHHbIE Ipadbl. JlinHa
(Bec) peOpa. BecoBas marpuma rpada. [nuHa myta Mexnay BepmmHamu rpada. Ilomck
ONTUMaJIbHOTO MyTH B rpade. HavanpHas BepiMHa (MCTOYHHMK) U KOHEYHAs BeplIMHA (CTOK) B
OpUEHTHPOBAaHHOM rpade. BrrumcieHne KoiauuecTBa MyTeH B HAINPABICHHOM AaIlMKINYECKOM
rpade.

Jepeso. Kopens, BepiuHa (y3en), muct, pedpo (ayra) nepesa. Beicora nepea. [logaepeso.
[Tpumeps! ncnonb30BaHus AepeBbeB. [lepebop BapHaHTOB ¢ MOMOIIBIO A€pEBa.

[ToHsiTHE MaTeMaTHYECKOM MOJENIW. 3aJayu, peulaeMble C MOMOIIbI0 MaTEMATHYECKOTrO
(KOMIIBIOTEPHOT0) MOAETHPOBaHUsA. OTINYHEe MaTeMaTHYeCKOH MOJETH OT HATypHOH MOJETH U
OT CJIOBECHOT'O (JINTEPATYpPHOI'0) OMHMCAHUSI OOBEKTA.

Oranbl  KOMIBIOTEPHOTO  MOJIEIMPOBAHUS:  IOCTAaHOBKA  33JayHM,  IOCTPOEHHUE
MaTeMaTHYECKOW  MOJENW, TMpOrpaMMHAs  pealHu3alus, TEeCTHPOBAHWE, IPOBEACHUE
KOMITHIOTEPHOTO SKCIIEPHUMEHTA, aHAJTN3 €T0 PE3yIbTaTOB, YTOYHEHHE MOJICIIH.



HNupopmanuoHHbIE TEXHOJIOTHH

OO0paboTka YMCI0BOIl HH(POPMALMH B JJIEKTPOHHBIX TA0IHIIAX

[Tonsite 00 AMEKTPOHHBIX TabmuIax. TUIBI JAHHBIX B SYEHKaX 3JIEKTPOHHOM TaOIUIIBL.
PenaktupoBanue u opmarupoBanue tabnui. Berpoennbsle pyHKIMM [1s1 TOMCKA MaKCUMYyMa,
MUHHMYMa, CYMMBl W cpenHero apudmerndeckoro. COpTHpOBKAa TaHHBIX B BBIICICHHOM
nuanasone. [loctpoenue aquarpamMm (ructorpamma, KpyroBasi JuarpaMma, TOUeuHas Juarpamma).
Br16op Tumna auarpamMmel.

[IpeobpazoBanue hopmy: npu KonupoBaHuu. OTHOCUTENbHASL, a0COTIOTHAS U CMEIIaHHas
ajzpecanusi.

VYciioBHBIE BBIUMCIICHUS B 3JICKTPOHHBIX Tabnuax. CyMMHpPOBAaHUE U MOACYET 3HAUCHHIH,
OTBEUAIOLIUX 3aJaHHOMY YycioBUl0. OO0paboTka OO0JbIIMX HAOOpPOB MaHHBIX. YucieHHOE
MOJIEJIMPOBAHUE B SJIEKTPOHHBIX TaOIUIAX.

I/IH(l)OpMaIIHOHHO-KOMMyHI/IKaHI/IOHHbIe TEXHOJIOTHM B COBpPEMEHHOM

o0ImecTBe

Ponp mHGOpPMALMOHHBIX TEXHOJOTHH B Pa3BUTUM SKOHOMMKHM MMpa, CTPaHbl, PETHOHA.
OTKpbITBIE 00pa30BaTEIbHbIE PECYPCHI.

[Tpodeccun, cBsizanHbIE C THPOPMATUKON 1 HHOOPMAITHOHHBIMHU TEXHOJIOTHAMU: BeO-THU3alHep,
OPOTPAMMUCT,  pa3pabOTYMK  MOOWJIBHBIX  NPWIOKEHHH, TECTHPOBUIMK, AaAPXUTEKTOP
IPOTrPaMMHOTr0 00ecreueHusl, CHEUAINUCT 110 aHAIU3Y JaHHBIX, CHCTEMHBINH aJIMUHUCTPATOP.

I'mobanpHas cerb Murepner. IP-agpeca y3noB. CereBoe XpaHeHHME NaHHBIX. MeTOmb
WH/IMBUIYAJIbHOTO M KOJUIEKTUBHOTO pa3MelieHusi HoBoi nHpopmanyu B MHTepHEeTe. bonbime
NaHHbIe (MHTEPHET-/IaHHbIE, B YACTHOCTH JIaHHBIE COI[MATIBHBIX CETEH).

[Tonsitre 06 nHpOPMAIMOHHON 6€30MacCHOCTU. YTPO3bl HHGOPMAIIMOHHON 0€30MacHOCTH
npu pabore B TIy100anbHOM ceTH M MeTolbl NpoTuBojeiicTBus uM. IlpaBmiia Ge3omacHoi
ayreHTu(uKanuy. 3amuTta JuyHOW uHQopmauuu B HWHrepHere. be3omacHble crpaTeruu
nosenenns B Mureprere. [IpenynpexaeHne BOBIEUEHHS B JECTPYKTUBHBICE M KPUMHUHAIHHBIE
(opMbI ceTeBOM aKTUBHOCTH (KMOEpOYIITUHT, QUIIUHT U Apyrue GOopMmbI).

Bunasl nestensHocTH B MHTEpHETE, MHTEPHET-CEPBUCHI: KOMMYHHUKAIIMOHHBIE CEPBHUCHI
(moutoBasi cnyx0a, BHIEO-KOH(EpPEHI-CBS3b M JpPYrue), CIpaBOYHBbIE CIIYKObl (KapTshl,
pacrucanus ¥ APyTHe), MOMCKOBBIE CIY>KOBI, CITYKObI OOHOBJICHHS TPOTPAMMHOTO 00eCTIeueHUs
U Jpyrue ciyx0bl. CepBHCHI TOCYAapCTBEHHBIX yciyr. ObmauHble XpaHuInIia 1aHHbIX. CpeacTBa
COBMECTHOM pa3pabOTKU TOKyMEHTOB (oHJaiiH-oduckl). [IporpammHoe obecrieueHue Kak BeO-
CEepBUC: OHJIIAWHOBBIE TEKCTOBBIE U TpapUUECKUE PEAAKTOPHI, CPEbl pa3paboTKH MPOrpaMM.



IIVTAHUPYEMBIE PE3YJIbTATDBI OCBOEHUA ITPOI'PAMMBbI 11(0)
NH®OPMATHUKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

N3yuenne MHPOPMATUKHA HA YPOBHE OCHOBHOTIO 00IIEro oOpa3oBaHUS HANpPaBICHO Ha
JOCTIKEHUE OOYYaIOIUMUCS JMYHOCTHBIX, METAlpeAMETHBIX M TPEAMETHBIX pe3yJbTaToB
OCBOGHHUS COJIepKaHusl yueOHOro MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3ysIbTaThl MMEIOT HANpaBICHHOCTh HA pELICHUE 3aJad BOCHUTaHMS,
Pa3BUTHS U COLUATTU3AIMH 00YUYaIOMIUXCsl CPEJICTBAMH Y4EOHOTO MPeIMETa.

B pesynbrare usyueHuss MHGOpPMATUKH HAa YpOBHE OCHOBHOTO 00IIero odpazoBaHUs y
oOyuatomerocst 6yayT chopMUpPOBaHbI CIEAYIONINE JIMYHOCTHBIE PE3YJbTaThl B YACTHU:

1) mnaTpuoTHYeCcKOro BOCIIUTAHUSA:

LIEHHOCTHOE OTHOILIEHUE K OTEYECTBEHHOMY KYJIbTYpPHOMY, UCTOPUUYECKOMY M HaAyYHOMY
HACJIe/INI0, TIOHMMAHUE 3HAYCHUS MHPOPMATUKU KaK HAYKH B )KH3HH COBPEMEHHOTO OOIIECTBa,
BJIaJICHUE I0CTOBEPHON MH(pOpMaIueil 0 epeIoBbIX MUPOBBIX U OTE€YECTBEHHBIX JJOCTUKECHHSIX B
obnactu WHPOPMATHKU W WH(OPMALMOHHBIX TEXHOJIOTUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX
3HaHUSAX 0 HU(PPOBOI TpaHCHOPMALIUK COBPEMEHHOTO OOIIECTBA;

2) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OpHEHTAIMsl Ha MOpAJbHbIE IIEHHOCTH U HOPMBI B CHUTYaIlUsIX HPAaBCTBEHHOTO BHIOOpA,
TOTOBHOCTH OLIEHUBATh CBOE TMOBEICHUE U MOCTYIKHU, & TAK)KE MOBEICHUE U MOCTYIKU IPYTHX
JIOJE C MO3ULMM HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHMS MOCIEICTBUMN
MOCTYIKOB, aKTUBHOE HENPHUATHE aCOLUUAIBHBIX TIOCTYIIKOB, B TOM uuncie B IHTepHeTe;

3) rpaskIaHCKOT0 BOCTIUTAHUS

MPEJICTABICHHE O COIUAIBHBIX HOpPMax M MpaBHJIaX MEXKJIMYHOCTHBIX OTHOIICHUN B
KOJUIEKTHBE, B TOM YHCJIE B COLHUAIbHBIX COOOLIECTBAaX, COOMIOACHHUE MTpaBMil 0€301aCHOCTH, B
TOM YHCJI€ HABBIKOB OE30IIACHOTO MOBEIEHUS B MHTEPHET-CPEJE, TOTOBHOCTh K Pa3HOOOPA3HOM
COBMECTHOHM J1€ATEIbHOCTH IPH BBHINOJIHEHUN Y4YeOHBIX, MO3HABaTEIbHBIX 3ajad, CO3AaHUU
y4eOHBIX MPOEKTOB, CTPEMJIEHHE K B3aMMOIOHMMAHUIO M B3aMMOIIOMOLIM B TMpoliecce 3TOMH
yueOHOM /1eATeIbHOCTH, TOTOBHOCTh OIIEHUBATh CBOE MOBEJCHUE U MOCTYIKU CBOMX TOBapHILEH
C TIO3UIIUH HPABCTBEHHBIX U TIPABOBBIX HOPM C YIETOM OCO3HAHHS MTOCIIEICTBHUI MTOCTYIIKOB;

4) HeHHOCTeH HAYYHOI0 MO3HAHUSA:

c(OPMHPOBAHHOCTh ~ MHPOBO33PEHUYECKUX  MpeJcTaBleHHM o0  umHGopmanuwu,
WHPOPMALIMOHHBIX  Tpoleccax W WHGOPMAIMOHHBIX TEXHOJIOTHSAX, COOTBETCTBYIOIIMX
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U OOILECTBEHHOM NMPAKTUKU U COCTABISAIOIIUX 0a30BYIO
OCHOBY /1JIsl IOHUMAaHUsI CYIIIHOCTH HaY4YHOM KapTHHBI MUPA;

UHTEepeC K OOyYEHHMIO M MO3HAHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa30BaHNI0, 0CO3HAHHOMY BbIOOPY HalpaBJIE€HHOCTH U YPOBHS 00y4Y€HHUS B JaJIbHEUIIEM;

OBJIaJICHUE OCHOBHBIMU HAaBBIKAMHU HCCIIEIOBATENbLCKON JAESTeIbHOCTH, YCTAaHOBKa Ha
OCMBICJICHHE OIbITa, HAOMIOACHUN, TNOCTYIKOB M CTPEMJICHHE COBEpIICHCTBOBATh IyTH
JOCTHKEHUS! MHJMBHIyaJ IbHOTO M KOJJIEKTUBHOTO OJ1aromnoyyus;

cOPMHUPOBAHHOCTh ~ MH()OPMAIMOHHOW  KYJABTYpPHl, B TOM  YHCIIE  HAaBBIKOB
CaMOCTOSITENIbHOM pabOThl ¢ Y4EOHBIMH TEKCTaMH, CIIPABOYHON JIUTEPATYPOH, pa3HOOOpa3HBIMU
cpeAcTBaMHU HH(OPMAIIMOHHBIX TEXHOJIOT UM, a TAK)KE YMEHHUS CaMOCTOSITEIIbHO ONPEAEIATh LEeu
CBOEro 00y4eHus1, CTaBUTh U (HOPMYIHPOBATH /7S ceOsl HOBBIE 33/1a4K B Y4€0€ 1 o3HaBaTEeIbLHON
JeSITeIbHOCTH, Pa3BUBATh MOTHUBBI U HHTEPECHI CBOEH MMO3HABATEIbHOMN AESITEIbHOCTH;

5) dopMupoBaHus KyJbTYpbl 310POBbS:



OCO3HAHME [IEHHOCTH KU3HH, OTBETCTBEHHOE OTHOIIIEHHE K CBOEMY 37I0POBBIO, YCTAHOBKA
Ha 370pOBBI 00pa3 KM3HU, B TOM YHCJIE W 3a CYET OCBOCHHUSA U COONIOJEHUS TpeOOBaHUU
0e30MacHOM SKCIUTyaTaluy CPEICTB NHPOPMAITMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHI;

6) TPy10BOT0 BOCIIUTAHMS:

UHTEpEC K MPAaKTUIECKOMY M3y4YeHHIO TIpodeccuid U Tpyna B cdepax mpodeccuoHanbHO
JESTEIIbHOCTH, CBSI3aHHBIX C WH(OPMATUKOW, MPOrpaMMUPOBAHHEM M WH()OPMAIMOHHBIMU
TEXHOJIOTHUSIMU, OCHOBAHHBIMHU Ha JIOCTIKEHUSAX HAYKH WH(POPMATUKH U HAYYHO-TEXHUYECKOTO
nporpecca;

OCO3HAHHBII BBIOOP W TIOCTPOCHUE WHIAMBHIYAIbHOH TPAaeKTOpPUU OOpa30BaHHS U
YKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX M OOIECTBEHHBIX HHTEPECOB U IOTPEOHOCTEH;

7) 3K0JIOrHYeCKOr0 BOCTIMTAHUS

0CO3HAHKE MI00ATBHOTO XapaKTepa SKOJIOTHYECKUX POOJIeM U IyTeH UX PEIICHHS], B TOM
YHCcIie ¢ y4ETOM BO3MOXKHOCTEH MH(POPMAITMOHHBIX M KOMMYHHKAIIHOHHBIX TEXHOJIOTHIA,

8) amanramum oOydamuierocsi K H3MEHSIONIMMCH YCJOBHSIM COIHAJIBHOH H
NPUPOIHOM CpeabI:

OCBOCHHE OOYYAIOIIUMUCS COLMAIBHOTO OIBITa, OCHOBHBIX COIMAJBHBIX POJICH,
COOTBETCTBYIOIIMX BEIYyIICH JEATCILHOCTH BO3pacTa, HOPM W TMpaBHI OOIIECTBEHHOTO
noBeJeHH, (POPM COIMATBHOM KU3HU B TPYIIAX ¥ COOOIIECTBAX, B TOM YHCIIE CYIIECTBYIOIINX
B BUPTYaJIbHOM IIPOCTPAHCTBE.

METAINPEAMETHBIE PE3YJIbTATBI

MeTaHpeI{MeTHHC pe3yibTaTbl OCBOCHHUA IIPOI'paMMBI 110 I/IHCI)OpMaTI/IKe OTpaXaroT
OBJIaICHUC YHUBCPCAJIbHBIMU y‘le6HI>IMI/I ﬂeﬁCTBHHMH — II03HaBaTCJIbHBIMH,
KOMMYHUKATHBHBIMHU, PETYJIIATUBHBIMU.

Ilo3naBaTebHbIE YHMBeEPCAJIbHbIE YUeOHbIE 1eHCTBUS

ba3oBble Jiornyeckune 1eHCTBUA:

YMEHHE OIpeaessaTh MOHITHUS, CO3/1aBaTh O0O0OOIEHHUs, YCTaHABIMBATh aHAJOTHH,
KJIacCCU(PHUITUPOBATh, CAMOCTOSITEIbHO BBIOMpPATh OCHOBAHHUS M KPUTEPUHU IS KIacCU(DUKAIINH,
yCTaHABIWBATh MPUYMHHO-CJICICTBEHHBIC CBSI3M, CTPOUTH JIOTUYECKHUE PACCYKICHHS, JeNaTh
YMO3aKII04YeHUs (MHAYKTUBHbIE, IEAYKTUBHBIE U 110 aHAJIOTUHN) U BHIBOJIBI;

YMEHHE CO371aBaTh, MPUMEHAITh U NMPEOOPA30BBIBATH 3HAKH U CUMBOJIBI, MOJIETTH M CXEMBI
JUTSL pellieHrs y9eOHBIX M MO3HABaTEIbHBIX 33]1a4;

CaMOCTOSITENIbHO BBIOMpATh CMOCOO pemieHus: ydeOHOHM 3ahauu (CpaBHHBATh HECKOJIBKO
BapHAHTOB PELICHUS, BHIOMpPATh HanboIee MOIXO SN ¢ YIETOM CaMOCTOSITENTEHO BBIIEIEHHBIX
KPUTEPHEB).

Bba3oBble ucciieqoBaTe/ibCKHe AeCTBUSA:

(bopMyIUpPOBaTh BOMPOCH], (DUKCHUPYIOMIME Pa3pbiB MEXKIY PEaTbHBIM M JKEIaTeIbHBIM
COCTOSTHUEM CHUTYAIlNH, 00BEKTa, 1 CAMOCTOATEIHHO YCTaHABIMBATH UCKOMOE U IaHHOE;

OIICHMBATh HA TMPUMEHHMOCTh U JOCTOBEPHOCTH WHGOPMAIUIO, MOITYYCHHYIO B XOJIe
HCCIIETOBAHMUS;

MPOTHO3UPOBATh BO3MOXXHOE JIAJIbHEHINIEe pa3BUTHE TPOIECCOB, COOBITUMA W UX
MOCIIEACTBYSI B aHAIOTUYHBIX WJIM CXOJHBIX CUTYaIlUSX, & TAK)KE BBIABUTATH MPEAMOI0KEHUS 00
UX Pa3BUTUHU B HOBBIX YCJIOBHSIX U KOHTEKCTaX.

Pa6ora ¢ undopmaumeii:



BBISBJIATH JIeUIUT WH(DOPMAIIMHK, JaHHBIX, HCOOXOAMMBIX IS PEIICHUS MOCTaBICHHON
3aa4y;

NPUMEHSTh Pa3MYHbIC METOJbI, MHCTPYMEHTHI W 3allpoChl TMPU TIOUCKE U OTOOpe
UHGOPMAIIMY WU JTaHHBIX U3 UCTOYHUKOB C YIETOM MPEIJI0KEHHOM yU4eOHOM 3a/1a4M U 3a/TaHHBIX
KPUTEPHEB;

BBIOMpaTh, AHAIM3HPOBATh, CUCTEMATH3UPOBATH WM HWHTEPIPETUPOBATH HHPOPMAIUIO
pa3IMYHBIX BUJOB U (DOPM IMIPEICTABICHHUS,

CaMOCTOSITCJIbHO BBIOMpaTh ONTUMAIBHYIO (OopMy MpeacTaBieHUss HWHOOpPMALUUA U
WLTIOCTPUPOBATH pellacMble 3a7aud HECIIOKHBIMU CXeMaMH, JharpaMMaMy, HHOU TpaduKod 1
UX KOMOMHALMSAMU;

OIICHUBATh HAJEKHOCTh WH(OOPMAIUK O KPUTEPHUSIM, NPEUIOKCHHBIM YUUTEIEM WU
c(hOpMYJIMPOBAHHBIM CAMOCTOSTEILHO;

3¢ (HEeKTHUBHO 3aIIOMUHATH U CUCTEMATH3UPOBATH HHPOPMAIIHIO.

KoMMyHHnKaTHBHBbIE YHUBEpPCAJIbHbIE YUeOHbIe /1eiliCTBUSA

Oo0menue:

COTIOCTABJISITh CBOU CYXICHHUS C CYKACHUSIMH APYTUX YYACTHUKOB AHANIOra, 0OHAPYKUBATh
pa3auvue U CXOJCTBO MO3ULIUH;

nyOJMYHO  TPEACTABIATH  PE3YJbTAThl  BBINOJIHEHHOTO  ONBITa  (IKCIEPUMEHTA,
HCCJICIOBAHMS, IIPOEKTA);

CaMOCTOSITENIbHO BBIOMpATh (QopMaT BBICTYIUICHHS C Y4E€TOM 3a/ad MPE3CHTAlUuu U
O0COOEHHOCTEH ayIUTOPUHU U B COOTBETCTBUU C HUM COCTABJISITh YCTHBIE U TUCbMEHHBIEC TEKCTHI C
MCIIOJIb30BAaHUEM WIUTIOCTPATUBHBIX MAaT€pPUAJIOB.

CoBMecTHas1 1eATeIbHOCTD (COTPYAHUYECTBO):

MOHMMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYAIbHOU pabOThHI MpU
pelieHnr KOHKPETHOM MTPOOIEMBbI, B TOM YHCIIE TIPU CO3JaHUU MH(OPMAITMOHHOTO MPOAYKTA;

IPUHUMAThH 1I€JIb COBMECTHON HMH(OPMALMOHHON AeATeIbHOCTU MO cOopy, oOpaboTKe,
nepenaue, Gopmanuzanuu MHGOPMAIMH, KOJUIEKTUBHO CTPOUTH JCUCTBUS MO €€ JOCTH)XKCHHIO:
pacrpeaensiTh POjiH, JOTOBapUBATHCS, 0OCYKIATh MPOIIECC U Pe3yIbTaT COBMECTHON pabOTHI;

BBITIOJHATH CBOIO 4YacTh paboThl ¢ MH(popmanuend wid HHPOPMAIMOHHBIM TPOAYKTOM,
JIOCTHUTasi KAYECTBEHHOTO PE3yJIbTaTa [0 CBOEMY HAMPABICHUIO U KOOPJIUHUPYS CBOU JEHCTBUS C
JIPYTUMU YICHAMH KOMaH/IbI,

OIICHMBATh KA4eCTBO CBOETO BKJIaAa B OOIIHMI MH(POPMAIIHOHHBIN MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSITENNbHO cPOPMYITUPOBAHHBIM YYaCTHUKAMHU B3aHMOJICHCTBHS;

CpPaBHUBATh pE3YyJbTaThl C HCXOJHOW 3a/adyell M BKJIAJ KaXJOr0 YjeHAa KOMAaHIbI B
JIOCTHDKCHHE Pe3yJIbTaTOB, pa3eNsiTh c(epy OTBETCTBEHHOCTH M MPOSBISATH TOTOBHOCTH K
MPEAOCTABIECHUIO OTYETA MIEPE]] TPYIIIOi.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranuzanus:

BBISIBIISIT B )KU3HEHHBIX U YUEOHBIX CUTYAIMSIX MPOOIeMbl, TpeOYIOIIHNE PEeLIeHNUS;

OpUEHTUPOBAThCA B PA3IMUHBIX MOAXOJAaX K MPUHATHIO pelIeHU (MHIUBUIYyalTbHOE
MIPUHSTHE PELIEHUN, IPUHATHE PEIICHUN B TPYIIIE);

CaMOCTOSITENIbHO COCTaBIISITh JITOPUTM pelIeHHs 3aJa4yd (WM ero 4acTb), BbIOMpPATh
crnoco0 pemeHus y4yeOHOW 3ajauu ¢ Y4ETOM MMEIOLIIUXCS PECYypCcOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHUPOBATH Mpe/jIaraeéMble BApUAHThI PELICHUN;



COCTaBJIATh IUIAH JEeMCTBUN (IUIaH pealn3allid HaMEYEHHOTO aJrOpUTMa pELIeHHUs),
KOPPEKTHPOBATH MPEUIOKEHHBINA aJTOPUTM C yYETOM MOJTYUYCHHUSI HOBBIX 3HAHUH 00 M3yyaeMoM
00BEKTE;

JienaTh BbIOOp B YCJIOBUSIX NMPOTUBOPEUMBOM MH(pOpMaLuu U OpaTh OTBETCTBEHHOCTbH 3a
peleHue.

CamoKoHTpOJIb (peduiekcusi):

BJIAJICTh CIOCOOAMHU CAMOKOHTPOJISL, CAMOMOTHBAIIMU U pedIIeKCUH;

JlaBaTh OLIEHKY CUTYallMH U IIPEJIarath IUIaH €€ U3MEHEHUS;

YUUTBIBaTh KOHTEKCT U IPEIBUIETh TPYJHOCTH, KOTOPBIE MOTYT BOSHUKHYTD IIPH PELICHUH
yueOHOIl 3a/1a4H, aJalTUPOBATh PEIICHUE K MEHSIOUIMMCS OOCTOSATEIILCTBAM;

OOBSICHATh TPUYMHBI JOCTIDKEHHS (HEIOCTHMIKEHHUS) pe3yibTaToB HH(GOPMAIIMOHHON
NeSTEeIbHOCTH, J1aBaTh OLIEHKY IPHUOOPETEHHOMY OINbBITY, YMETh HAaXOAUTh IO3UTUBHOE B
IIPOU30UIEIIEH CUTYallNH;

BHOCUTb KOPPEKTHUBBI B JI€ATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, U3MEHUBLIMXCS
CUTYallul, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKILIUX TPYAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa LEIH U YCIOBUAM.

9OMOIHOHAJIBHBLIH HHTELJIEKT:

CTaBUTh ce0s1 HA MECTO JIPYroro 4yejaoBeKa, IOHMMaTh MOTUBBI U HAMEPEHUS APYToro.

IIpunsTHe ceds1 M APYrux:

OCO3HaBAaTh HEBO3MO)KHOCTb KOHTPOJHUPOBATh BCE BOKPYI AAXKE B YCIOBHAX OTKPBITOIO
JocTymna K JII00bIM 00bEMaM HHGOpMAIUH.

INPEJIMETHBIE PE3YJIBTATDBI

K koHIty 00y4eHus B 7 Kjiacce y o0ydaronierocs Oyayt copMUPOBaHBI CISAYIONTNE YMEHUS:

HOSICHATh Ha MPUMEpax CMBICI MOHATHH «UHPOPMAIHL», «MHPOPMAIIOHHBIA MPOLIECC),
«00paboTKa HHPOPMAINY, «XpaHEHHE HHPOPMAIIUNY, «IIepeaada HHPOPMaIII»;

KOJMPOBaTh M JIEKOIUPOBATh COOOIIEHHS IO 3aJaHHBIM TPaBUIIaM, JEMOHCTPHUPOBATH
NOHUMAaHHE OCHOBHBIX MPHHIIUIIOB KOJUPOBAHUS HH(POPMAIIMK PA3TUYHON MPUPO/IBI (TEKCTOBOM,
rpadu4eckoil, ayauo);

CpaBHMBATh JUIMHBI COOOIIEHHI, 3alMCAaHHBIX B Pa3IMYHBIX ajl(aBHTaX, ONEPHPOBATH
€IMHUIIAMH U3MEPEeHUsT HH()OPMAITMOHHOTO 00BhEMa M CKOPOCTH TIEpeaayy JTaHHBIX;

OLICHMBATh M CPABHUBATh pa3Mepbl TEKCTOBBIX, Ipa)UUECKUX, 3BYKOBBIX (aiIoB U
BUzcodailnos;

NPUBOJUTH IMPHMEPHI COBPEMEHHBIX YCTPOWCTB XpaHEHHs M Tepenadyd WHQPOpMaIuy,
CPaBHHMBATh UX KOJIMYECTBEHHBIC XapaKTEPUCTHKH;

BBIJICTISITH OCHOBHBIC ATAITbI B UCTOPUH M MMOHUMATh TCH/ICHIIMH Pa3BUTUS KOMITLIOTEPOB U
IPOTPaMMHOT0 0OecreueHus;

NOJTy4aTh ¥ UCIOJIb30BaTh HH(OPMALIUIO O XapaKTEPUCTHKAX MEPCOHATBHOTO KOMITBIOTEpa
U €ro OCHOBHBIX JJIEMEHTax (IpoIeccop, ONepaTHBHAs MaMsTh, IOJITOBPEMEHHAs TaMSTh,
yCTpOICTBa BBOJa-BBIBO/IA);

COOTHOCHUTB XapaKTEPUCTUKN KOMIBIOTEPA C 3aja4aMHt, PEIIaeMbIMHU C €r0 TOMOIIBIO;

OPHEHTHPOBAThCS B UEPAPXUUYECKON CTPYKTYpe (aillIoBON CUCTEMBI (3aIIMCHIBATH MOJTHOE
ums (Qaitna (karajiora), myTh K ¢aiiny (kKarajory) mo HMMeoIeMycs ONnHucaHuio (aiioBoit
CTPYKTYpPBI HEKOTOPOTO HH(POPMAITMOHHOTO HOCUTETISN);



pabotath ¢ (alJOBOM CHCTEMON TIEPCOHATBLHOTO KOMIIBIOTEpPA C HCIOJIb30BaHUEM
rpaduueckoro unTepdeiica, a IMEHHO: CO3/IaBaTh, KOMMUPOBATH, IEPEMEIIATh, IEPEUMEHOBBIBATD,
YIAIATh U apXUBUPOBATH (PAiIbI M KAaTaJIOTH, HCIIOJIB30BATh AaHTUBUPYCHYIO TIPOTPaAMMY;

NPEJCTaBISATh  PEe3yNbTaTbl CBOEH  JEATENBHOCTH B  BUIE CTPYKTYPHUPOBAHHBIX
WUTIOCTPUPOBAHHBIX IOKYMEHTOB, MYJIbTUMEIUUHBIX TPE3CHTALINIA;

uckate wuHpopmammo B WHTepHere (B TOM 4YHClie, MO KIIOYEBBIM CIIOBaM, IO
U300paXCHUIO), KPUTUISCKU OTHOCUTHCS K HalJIeHHOW MH(OpMAIIUU, OCO3HABASI OMACHOCTD IS
JUYHOCTH W OOIIecTBa PpAacCIpOCTPaHEHUS BPENOHOCHON wuH(OpManuu, B TOM YHUCIE
JKCTPEMHUCTCKOTO U TEPPOPUCTHUECKOTO XapaKTepa,

IIOHMMATb CTPYKTYPY aJIpECOB BEO-PECYpPCOB;

MCII0JIb30BaTh COBPEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHUKALIHIA;

coOmonarh  TpeboBaHusl ~ 0€30MacHOM  ASKCIUTyaTallMM  TEXHUYECKHX  CPE/ICTB
MH(OPMALIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH, COOJIIO/IaTh CETEBOM ITUKET, 0a30BbIe
HOPMBI HH(POPMALIMOHHOM STHKH U IIpaBa Mpu paboTe ¢ MPUI0KESHUIMHI Ha JIOOBIX yCTPOHCTBax
u B MIHTepHETE, BEIOMpATh 0€30MacHbIe CTPATETHH MTOBEICHHS B CETH;

MPUMEHSTh METO/Abl TPO(MUIAKTUKYA HEraTUBHOTO BIUSHUS CPEACTB MH(POPMAIIMOHHBIX U
KOMMYHHKAITMOHHBIX TEXHOJIOTHIA Ha 3JOPOBBE MOIH30BATEIIS.

K koHIty 00y4enus B 8 kj1acce y o0yqaromnierocsi OyayT cOopMUpPOBaHBI CICAYIONINE YMCHHUS:

MOSICHATH Ha IIPUMEpPAX pa3andus MEXAy NO3ULIHOHHBIMU U HEIO3ULIMOHHBIMU CHCTEMaMH
CUMCJICHHS;

3alUChIBaTh U CpaBHHBATh 1enbie uncia oT 0 mo 1024 B pa3nuyHBIX MO3UIITMOHHBIX
cucTeMax CUuclieHHUs (C OCHOBaHMAMU 2, 8, 16), BHIMOTHATh apu(METHUECKUE OTEpaluy HaJ
HUMU;

pacKpbIBaTh CMBICI MOHSTHI «BBICKAa3bIBAHUEY», <JIOTMUYECKas Olepauus, <JI0OTHYEcKoe
BBIPKECHHEY;

3aMUCHIBaTh JIOTUYECKUE BBIPAXKEHUS C HCIOJb30BAHUEM TU3BIOHKIIUM, KOHBIOHKIIMH H
OTPUIIAHMS, OMNPENLISITh HCTUHHOCTH JIOTHYECKUX BBIPAKEHUM, €CITU W3BECTHHI 3HAYCHUS
UCTUHHOCTH BXOJSIIUX B HEro MEPEMEHHBIX, CTPOUTH TAOIHIIBI UCTUHHOCTU JIS JIOTHUYECKUX
BBIPAKECHMUI;

pacKpbIBaTh CMBICI TOHSTHUH «HUCIIOJHUTENbY, «AJITOPUTM», «IIPOTpaMmay, MOHHMAas
Pa3HUILy MKy YIOTpeOJeHNEM dTUX TEPMUHOB B OOBIJICHHON peud U B UH(POPMATHUKE;

OTHCHIBATh AJITOPUTM PEIICHUS 3a7aUl Pa3IMYHbIMH CIIOCOOaMHU, B TOM YHUCIIE B BUJIE OJIOK-
CXEMBI;

COCTABJISITh, BBINMOJHATE BPYYHYIO M Ha KOMIIBIOTEPE HECIOXKHBIC aJITOPUTMBI C
WCIIOJIb30BAaHWEM BETBJICHUM W ITUKJIOB JIJIsl YIIPABJIEHUS WCIOJHUTENSIMU, TaKUMHU Kak PoOoT,
Yepenaika, YUepTEKHUK;

MCIIOJIb30BaTh KOHCTAHTHI M TMEPEMEHHBIE PA3JIMYHBIX THUIOB (YUCIOBBIX, JOTHYECKHUX,
CHMBOJIBHBIX ), @ TAK)KE COJIEpPIKAIINE UX BBIPAKEHMSI, HCTIOJIB30BaTh OMEepaTop MPUCBANBAHMS;

WCITOJTH30BaTh MPHU pa3padOTKe MPOrpaMM JIOTUUECKHUE 3HAYEHUSI, OTIEPAIIH U BBIPAKECHHS
C HUMU;

aHAJIM3UPOBAThH MPEJJIOKEHHBIE AITOPUTMBI, B TOM YHCII€ ONPENENITh, KAKUE Pe3yabTaThl
BO3MOYKHBI TIPH 33ITAHHOM MHOYKECTBE MCXO/IHBIX 3HAYCHUH;

CO3/1aBaTh U OTJIAKHBATh MPOTPaMMBbI Ha OJHOM U3 SA3BIKOB IporpamMupoBanus (Python,
C++, Ilackanp, Java, C#, llkonbHbIil AnropuTMuveckuii SI3bIK), peanu3yroline HECIOKHBIC
ANrOPUTMBI 00PaOOTKM YHUCTIOBBIX JaHHBIX C UCTIOJIH30BAHUEM IIUKIIOB M BETBIICHUH, B TOM YHUCIIE



peau3yloniye MpoBepKy AEIMMOCTH OJHOTO IIeJIOTr0 YKcia Ha Jpyroe, MpoBEpKy HATYpabHOTO
YHCia Ha MPOCTOTY, BhIACIEHUS U(P U3 HATYpaTbHOTO YHCIA.
K koHIty 00y4enus B 9 kjacce y o0yuaronierocst OyayT cOopMUpPOBaHBI CIACAYIONINE YMCHHUS:
pa30uBaTh 3a7aud Ha TOJ3aJla4M, COCTABIAThH, BBIMOJIHATH BPYUYHYIO U Ha KOMIIBIOTEPE
HECJIOKHBIE AITOPUTMBI C UCIIOJIb30BaHNEM BETBIICHUH, IIUKJIOB M BCIIOMOTaTeIbHBIX aJITOPUTMOB
JUTSI YIIPaBIICHUS] UCTIOJTHUTEISIMU, TaKUMH Kak PoboT, Uepenamika, YepTéxKHUK;

COCTABJIATh M OTJIAXKUBATh MPOTPAMMBI, PEATHU3YIOUINE THIIOBBIE aJTOPUTMBI 00paOOTKU
YHUCIIOBBIX MOCIEA0BATEIBHOCTEN WM OJTHOMEPHBIX YHCIOBBIX MAacCUBOB (IIOMCK MaKCUMYMOB,
MUHUMYMOB, CYMMBbI UJTU KOJIMUECTBA HJIEMEHTOB C 3a/IaHHBIMH CBOWCTBAMH) HA OJTHOM U3 SI3bIKOB
nporpammupoBanus (Python, C++, ITackais, Java, C#, IlIkonbHbIH AIropuTMUYCCKHiA SI3bIK);

pacKpbIBaTh CMBICI HMOHITHH «MOJIENbY, «MOAECINPOBAHUE), ONIPENCIATh BUABI MOJIETIEH,
OLICHUBATh aJIEKBATHOCTbh MOJIECIU MOJICIIUPYEMOMY OOBEKTY U LIEISIM MOJICTUPOBAHUS;

UCIOJIb30BaTh Tpadbl U IEPEBbs A MOJICIUPOBAHUS CUCTEM CETEBOM M HepapXudyecKon
CTPYKTYPBbI, HAXOAUTH KpaTYalInii myTh B rpade;

BbIOMpaTh CHOCOO IMPEACTaBICHUS JAHHBIX B COOTBETCTBHM C IIOCTaBJICHHOHN 3ajaudeit
(Tabnuupl, cxeMbl, TpaduKU, JUarpaMmbl) C UCIOJIB30BAHUEM COOTBETCTBYIOIIMX MPOTPAMMHBIX
CpencTB 00pabOTKH JIaHHBIX;

MCII0JIb30BAaTh 3JIEKTPOHHBIE TaOIUIIBI 1711 00pabOTKH, aHAJIN3a U BU3yaJIU3alluy YUCIOBbIX
JAaHHBIX, B TOM YMCJI€ C BbIIEJICHUEM JHarna3oHa TaObJuLbl U YHOPSAJOUYMBaHUEM (COPTUPOBKON)
€ro 3JIEMEHTOB;

co3daBaTh W TPUMEHATH B DJIEKTPOHHBIX Tabnumax ¢GopMynsl Ui pacu€ToB C
HCTIOJIb30BAaHUEM BCTPOCHHBIX apH(PMETHIECKUX (DYHKIHIA (CyMMHUPOBAaHUE U MOACYET 3HAUCHHH,
OTBEYAIOIINX 3aJaHHOMY YCJOBHIO, CpeaHee apu(MeTHUecKoe, TMOUCK MaKCHUMaJbHOTO |
MUHUMAJIBHOTO 3HaYeHHUsI ), aDCOIIOTHON, OTHOCUTEIHHON, CMEILIAHHOM ajjpecaluy;

UCIOJIb30BaTh dJJIEKTPOHHBIC TAOMHIIBI JIJII YUCIEHHOTO MOJAEIUPOBAHUS B MPOCTHIX
3a/1a4ax U3 pa3HbIX IPEIMETHBIX 00Js1acTeil;

HCIIOJIb30BaTh COBPEMEHHBbIE HHTEPHET-CEPBUCHI (B TOM 4HCIE€ KOMMYHUKAIIMOHHBIE
CepBUCHI, 00JauHble XPAHWIMIIA JAHHBIX, OHJIAWH-TIPOrpaMMbl (TEKCTOBBIE U Trpaduyeckue
pelaKTOphbl, Cpeibl pa3pabOTKK)) B yueOHOM 1 OBCEAHEBHOM J€SITEIBHOCTH;

OPUBOJIUTH HPHUMEPHl HCIOIb30BaHUS T'€OMH(POPMAIMOHHBIX CEpPBUCOB, CEPBHUCOB
TOCYJapCTBEHHBIX YCIYT, 00pa30BaTelbHBIX CepBUCOB MHTEpHETa B yueOHOI U MOBCETHEBHON
JESATEIBHOCTH;

UCIIOJIb30BaTh  PA3JIMYHBIE CPEICTBA 3alUTBI  OT BPEJOHOCHOTO IPOTrPaMMHOIO
oOecrnieveHus, 3allnuiiaTh NePCOHATbHYI0 HHPOPMAIIMIO OT HECAaHKIIMOHUPOBAHHOI'O JOCTYyIA U
€ro IMOCHEACTBUM (pasriamieHusi, MOAMEHBI, yTpaThl JaHHBIX) C YYETOM OCHOBHBIX
TEXHOJIOTMYECKUX M COLMAIBHO-TICUXOJOTHYECKUX aCIEKTOB HCIOJIb30BaHUS ceTH MHTepHeT
(ceTeBasi aHOHUMHOCTb, LIM(PPOBOM cilell, AyTEeHTUYHOCTh CYOBEKTOB U PECYPCOB, OMNACHOCTh
BPEJIOHOCHOTO KO/1a);

pacrio3HaBaTh TIOMBITKM W TNPEAyNpekIaTh BOBJIEUYEHHE ce0S U OKPYKAIUX B
JECTPYKTUBHBIE U KPUMUHAIbHbBIE (OPMBI CETEBOW aKTMBHOCTU (B TOM 4HcCle KHMOEpOYyJUIMHT,
¢buuHr).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM undposbIie
Ne ni/m P Kourpoububie IIpakTHyeckue (1ubp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThbI
pecypchl
Paznen 1. Undopmannst 1 uHGOpMaALMOHHbIE MIPOLECCHI
bu6mmoreka [IOK
11 14 1
HopMALKA 1 AaHHbIC https://m.edsoo.ru/7f41646e
bubmuorexa [JOK
1.2 14 1
HOPMALHOKHBIC MPOLCCCH! https://m.edsoo.ru/7f41646e
bubmuorexa [JOK
1. IT 2 2
3 PEACTABICHHE HHOpMALIHH https://m.edsoo.ru/7f41646e
bu6mmoreka [JOK
14 1
JIBOHHOE NIPE/ICTABICHHE JAHHBIX https://m.edsoo.ru/7f41646e
bu6mmoreka [IOK
1. n 1 2
> 3MEPCHHC HHpOpMALIHH 3 https://m.edsoo.ru/7f41646e
Wroro mo paszneny 8
Pa3nea 2. Komnblotep — yHuBepcajibHOE YCTPOHCTBO 00pad0TKH JaHHBIX
2.1 OCHOBHBIE KOMITOHEHTBI KOMITbIOTEpA 1 bubmorexa LHOK
' p https://m.edsoo.ru/7f41646e
bu6mmorexa [IOK
2.2 [IporpammHoe obecnieueHue KOMIbIOTEPa 2 1 1 https://m.edsoo.ru/7f41646e
. bubnmoreka [JOK
23 Paiit 1 Katanorn 1 https://m.edsoo.ru/7f41646e
2.4 [Tonp3oBaenbckuit HHTEPdEIC 1 bubmmorexa [JOK

https://m.edsoo.ru/7f41646e
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bubmuorexa [JOK

2:5 Kommprorepieie cern 1 https://m.edsoo.ru/7f41646e
CoBpeMEHHBIE CEPBUCHI HHTEPHET-
2.6 KOMMYHHKAILIUN U IIPpaBUIIa UX 1 bubmorexa HOK
' yHuKat p https://m.edso0.ru/7f41646e
HACIIOJIBL30BaHUSA
Hroro no pazneny 7
Paznen 3. UndopmManmoHHbIe TEXHOJIOTUH
bu6mmoreka [IOK
3.1 TexcroBbie HOKYMCHTBI 10 d https://m.edsoo.ru/7f41646e
bu6mmorexa [IOK
3.2 Kommprotepras rpaguka 4 3 https://m.edsoo.ru/7f41646e
. bubmuorexa [JOK
3.3 MynbTuMenitHbIE IPEe3eHTALUN 4 3 https://m.edsoo.ru/7fA1646e
Hroro no paszneny 28
PezepBHoOe Bpemst 2
OBHIEE KOJIMYECTBO YACOB I10 34 28

I[TPOTPAMME
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8 KVIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/l P Konrpoabnsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3znea 1. Teoperuueckue 0CHOBBI MH()OPMATHKH
bubnunoreka LIOK
. 1
11 CHCTEMBI CHHCIICHIS ! 0 https://m.edsoo.ru/7f418516
. bubnuorexa [IOK
. 1
1.2 DJIEeMEHThl MaTeMaTUYECKOM JIOTUKH 6 5 https://m.edsoo.ru/7f418516
Utoro no pazneny 13
Pa3nen 2. AnropuT™Mbl ¥ IPOrpaMMHUpPOBaHHE
bu6nunorexa LIOK
. 1
2.1 OCHOBbI anropUTMH3AILHH 1 10 https://m.edsoo.ru/7f418516
29 Hayana nporpaMMupoBaHus Ha S3bIKE 4 1 3 bubmmnoreka HOK
' I[Tackaib https://m.edso0.ru/7f418516
53 Hauana nporpaMMmupoBaHus Ha sI3bIKE 5 1 4 bubnmnoreka HOK
' Python https://m.eds00.ru/7f418516
Hroro no pa3zneny 21
PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I1O
i 34 5 28

[TPOI'PAMME



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

9 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/l P Konrpoabnbie IIpakruueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchl
Paznen 1. AnroputMbl 1 NIpOrpaMMHpPOBaHUE
bu6mmoreka [IOK
. 1
11 Pa3paboTka anropuTMOB U IIporpamMm 9 8 https://m.edsoo.ru/7f41a7d0
bu6mmoreka [IOK
1.2 2 2
Ympapetine https://m.edsoo.ru/7f41a7d0
Utoro no pazneny 11
Paznea 2. MoaeaupoBanue
bu6nmoreka [JOK
2.1 MopenupoBaHue Kak METO/1 MO3HAHUS 11 1 9 https://m.edsoo.ru/7f41a7d0
Hroro no paszneny 11
Pazjnen 3. O6paGoTka yuc/I10BOIi HHPOPMALNH B 3JIEKTPOHHBIX Ta0JAMIIAX
bu6nmoreka [JOK
31 DIICKTPOHHEIC TAOHLLEI 2 2 https://m.edsoo.ru/7f41a7d0
bubmuorexa [JOK
32 Dynxunn 3 3 https://m.edsoo.ru/7f41a7d0
3.3 [TocTpoenue quarpamm 3 1 2
Hroro mo pasneny 8

Pa3nea 4. UnpopManmOHHHO-KOMMYHHKAIIMOHHBIE TEXHOJOTHH B COBPEMEHHOM 001ecTBe

4.1

NudopmarinoHHbIe TEXHOJIOTHA B
COBPEMEHHOM OOIIIECTBE

4

1

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a7d0



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

Hroro no pazneny 4
PezepBHOE Bpemst 1
OBUIEE KOJIMYECTBO YACOB I10 34 4 29
[MPOI'PAMME
IMHOYPOYHOE INIJTAHUPOBAHHUE
7 KITACC
No Kouun4yecTBo yacos DIeKTPOHHBIE
) T aTa uudposbie
n/n eMa ypora Bcero Konrpoabnbsie IIpakTnyeckue A p
u3ydyeHusi odOpa3zoBaTejbHbIE
padoThI padoThI
pecypcsl
1 Nudopmanus u nanabie 1 bub6muorexa [HOK
https://m.edsoo.ru/8a1521d2
2 HNudopmanoHHbIe TPOIIECCHI 1 bubnmorexa IIOK
https://m.edsoo.ru/8al523ee
3 [IpencraBnenue HHPpOpMaLUU 1 bu6nurorexa LHOK
https://m.edsoo.ru/8a152826
4 JIBOM4YHOE MpeICTaBIeHUE JaHHBIX 1 bubanorexa LIOK
https://m.edsoo.ru/8al52a74
5 JIBonuHOE npeicTaBieHue JaHHbIX 1 bubmmorexa IIOK
https://m.edsoo.ru/8al52cfe
6 N3mepenune nHGOpMAIIH 1 bubmmnoreka [JOK
https://m.edso00.ru/8a152f74
7 W3mepenune naopmanuu 1 bu6nuorexa [HOK
https://m.edso00.ru/8a153244
8 KonTtponbHas pabora Nel 1 1 bubmorexa [IOK
https://m.eds00.ru/8a153460
9 OCHOBHBIE KOMITOHEHTBI . BuGmuorexa IJOK
KOMIIBIOTEPa H KX PYHKIMH https://m.eds00.ru/8a161966



https://m.edsoo.ru/8a1521d2
https://m.edsoo.ru/8a1523ee
https://m.edsoo.ru/8a152826
https://m.edsoo.ru/8a152a74
https://m.edsoo.ru/8a152cfe
https://m.edsoo.ru/8a152f74
https://m.edsoo.ru/8a153244
https://m.edsoo.ru/8a153460
https://m.edsoo.ru/8a161966

[TporpammHoe obecrieueHrE

bubnunorexa LIOK

10
KOMIIbrOTCPa https://m.edso0.ru/8al61e2a
11 Daisibl U KaTaJIoru bubmuorexa [{OK
https://m.edsoo.ru/8al61fec
12 [Monb30BaTenbeKuil HHTEpGEIC bu6muorexa [IOK
https://m.edsoo.ru/8a162186
13 KomneroTepHsie cetu bubmmoreka [JOK
https://m.edsoo.ru/8a162316
CoBpeMeHHbIE CEPBUCHI HHTEPHET-
14 KOMMYHUKAIUI U IIPABWIIA UX bubnuoreka [IOK
HCIIOJIH30BaAHUS https://m.edso0o.ru/8a16249c
15 Konrtponbnas padora Ne2 bubnuorexa LIOK
https://m.edso00.ru/8a1625f0
TexcToBbIE TOKYMEHTHI U
16 TEXHOJIOTHH UX CO3JIaHUs
17 Coznianue TeKCTOBBIX JOKYMEHTOB BuGmmotexa LIOK
Ha KOMITBIOTCPC https://m.edsoo.ru/8a162848
18 dopmaTupoBaHHE TEKCTA bubnuoreka [JOK
https://m.edsoo.ru/8al1629ec
19 dopMaTUpOBaHUE TEKCTA bubmorexa LIOK
https://m.eds00.ru/8a162b72
CTpyKTYpHpOBaHUE M BH3yaTH3aIUs
20 uH(GOpPMAIIUU B TEKCTOBBIX bubmmoreka [JOK
JIOKYMEHTax https://m.edsoo.ru/8a162d02
CTpyKTypHpOBaHUE U BU3yaTH3aIlus
21 uH(pOpMaLIUU B TEKCTOBBIX bubmuoreka [IOK

JOKYMEHTax

https://m.edso0.ru/8al62e7e



https://m.edsoo.ru/8a161e2a
https://m.edsoo.ru/8a161fec
https://m.edsoo.ru/8a162186
https://m.edsoo.ru/8a162316
https://m.edsoo.ru/8a16249c
https://m.edsoo.ru/8a1625f0
https://m.edsoo.ru/8a162848
https://m.edsoo.ru/8a1629ec
https://m.edsoo.ru/8a162b72
https://m.edsoo.ru/8a162d02
https://m.edsoo.ru/8a162e7e

I/IHTCJ'IJICKTyaJ'ILHBIC BO3MO>XXHOCTH

29 COBPEMEHHBIX CHCTEM 00pabOTKH bubnmnoreka HOK
TEKCTOB https://m.edsoo0.ru/8al62fe6
’3 O1eHKa KOJINYECTBEHHBIX Bu6uorexa LIOK
apaMETpOB TCKCTOBBIX TOKYMCHTOB https://m.edso0.ru/8a1632d4
o4 OrneHka KOJIMYeCTBEHHBIX Bu6uorexa 1JOK
T1apaMETPpOB TCKCTOBBIX IOKYMCHTOB https://m.edsoo.ru/8a1632d4
25 KonTponpsHas padora Ne3
26 ®opmupoBaHue N300pakeHUs Ha Bu6muorexa IJOK
SKpaHe MOHHTOpA https://m.eds00.ru/8a1635c2
27 Kommprorepnas rpaduka bubmmorexa [IOK
https://m.eds00.ru/8a163874
- Coznanue u 06paboTka § Bu6nuorexa [IOK
rpagueckux usobpaeruii https://m.eds00.ru/8a1639d2
29 Konrtponsnas padora Ned Bubnuoreka [IOK
https://m.eds00.ru/8a163b30
30 TexHONOrMA MyJIbTHUMEIUA bubmoreka [IOK
https://m.edsoo.ru/8al6404e
31 KomnberotepHble npe3eHTannu bubmorexa [IOK
https://m.edso00.ru/8a164828
32 KoMnbroTepHsle pe3eHTannu bu6nuorexa [HOK
https://m.edsoo.ru/8al1642c4
23 HOBTOPeHI/Ie ¥ CHCTeMaTHU3aIs Bu6morexa [OK
SHaHUH https://m.eds00.ru/8a164472
34 KonrpomsHas pa6ota Ne 5 bu6muorexa [HOK

https://m.edso0.ru/8a164652



https://m.edsoo.ru/8a162fe6
https://m.edsoo.ru/8a1632d4
https://m.edsoo.ru/8a1632d4
https://m.edsoo.ru/8a1635c2
https://m.edsoo.ru/8a163874
https://m.edsoo.ru/8a1639d2
https://m.edsoo.ru/8a163b30
https://m.edsoo.ru/8a16404e
https://m.edsoo.ru/8a164828
https://m.edsoo.ru/8a1642c4
https://m.edsoo.ru/8a164472
https://m.edsoo.ru/8a164652

OBIIEE KOJIMYECTBO YACOB I1O
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8 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Jlara nudpoBbie
Nen/m | Tema ypoka KonTpoabubie IIpakTuueckue p
Bcero u3ydyeHusi odOpa3zoBaTejbHbIE
padoThI padoThI
pecypchl
Lenu uzydenus kypca uHGOPMaTHKU
u UKT. TexHuka 6€30IMacHOCTH U Bubsorexa LIOK
1 1
OpraHn3ais pabouero Mecra. https://m.eds00.ru/8a1649e0
WNudopmannonnas 6€30macHOCTb
OO01Ke CBEICHUS O CHCTEMax
2 H . 1 bubnuoreka [{OK
CHHCICHIA https://m.edso0.ru/8al64ba2
JIBon4Has CUCTEMa CUMCIICHHS. Bu6morexa LIOK
3 1
Apomdnas apupmeTnka https://m.eds00.ru/8a164d96
Bocemeprunas u
IIIECTHAIATCPUIHBIC CHCTEMBI Bu6morexa LIOK
4 1
cuncienns. KomnbioTepHble https://m.eds00.ru/8a165296
CUCTEMBbI CUMCIICHUS
[IpaBuiio mepeBoa 1EIbIX
5 JECATUYHBIX YUCEIl B CUCTEMY 1 bubmuorexa [IOK
CUHCIICHHS. C OCHOBAHHEM ( https://m.eds00.ru/8a16549e
[IpencraBnenue uenbx u Bu6motexa LIOK
6 1
BCHICCTBCHHBIX THCCIT https://m.eds00.ru/8a16564c
7 MHokecTBa U onepauuy ¢ HUMU 1 bubnunoreka LIOK

https://m.edsoo.ru/8al657fa



https://m.edsoo.ru/8a1649e0
https://m.edsoo.ru/8a164ba2
https://m.edsoo.ru/8a164d96
https://m.edsoo.ru/8a165296
https://m.edsoo.ru/8a16549e
https://m.edsoo.ru/8a16564c
https://m.edsoo.ru/8a1657fa

Bricka3rsiBanue. Jlornueckue

8 bu6numoreka [IOK
onepatnn https://m.eds00.ru/8a165b56
. [TocTpoenue Tabmmiy I/ICTI/IHHf)CTI/I BuGmiorexa LIOK
AUBL JIOTHHCCKHUX BBIPKCHUH https://m.edso0.ru/8a165cf0
10 CBolicTBa JIOTMUECKUX Ollepalui bubnmnoreka HOK
https://m.edso0.ru/8a1649e0
11 Pemrenue jorudeckux 3amad bubnunoreka LIOK
https://m.edsoo.ru/8a165e94
12 Jloruueckue 3J1€MEHTHI bubmuoreka [{OK
https://m.eds00.ru/8a178c38
O00011IeHIE U CUCTEMATU3AIUS
OCHOBHBIX IIOHSTHH TEMbI
13 «MaremMaTu4ecKkrie OCHOBBI bubnuorexa [{OK
urdopmaTHkny». [IpoBepodHas https://m.edsoo.ru/8al7949
paborta
14 ANTOpUTMBI Y HCTIOJTHUTENH bubmmnoreka HOK
https://m.eds00.ru/8a179606
15 CriocoOblI 3anucu anropuTMoB bubmuoreka [IOK
https://m.eds00.ru/8a1649e0
16 OOBEKTHI AITOPUTMOB bu6muoreka [JOK
https://m.edso00.ru/8a1649e0
. AnropuTMHUYECKass KOHCTPYKITUS BuGmorexa 1IOK
CleioBaHne https://m.eds00.ru/8a17998a
AnropuT™MHuuecKasi KOHCTPYKITUS
18 BeTBienue [lonnas popma bu6muoreka [JOK

BCTBJICHUA

https://m.edsoo.ru/8al79aac



https://m.edsoo.ru/8a165b56
https://m.edsoo.ru/8a165cf0
https://m.edsoo.ru/8a1649e0
https://m.edsoo.ru/8a165e94
https://m.edsoo.ru/8a178c38
https://m.edsoo.ru/8a17949e
https://m.edsoo.ru/8a179606
https://m.edsoo.ru/8a1649e0
https://m.edsoo.ru/8a1649e0
https://m.edsoo.ru/8a17998a
https://m.edsoo.ru/8a179aac

Henonnas ¢hopma BeTBiIeHUS

bub6nmoreka [IOK

1
9 https://m.edsoo.ru/8al79elc
AnropurMuyecKas KOHCTPYKIUS
20 noBTopeHue. Luki ¢ 3aqaHHbIM bubnunoreka LIOK
YCIIOBHEM IIPOJIOJKEHHS PAOOTHI https://m.edsoo.ru/8a179elc
’1 [k ¢ 3a1aHHBIM YCIIOBUEM Bubmiorexa LIOK
OKOHYaHUS PAGOTHI https://m.edsoo.ru/8al7a06a
- Huxka ¢ 3az[i1HHHM YHCIIOM BuGmorexa LIOK
HOBTOPCHUH https://m.edsoo.ru/8al7al8c
23 ANTOpUTMBI yIpaBieHUS bubnnorexa [JOK
https://m.edsoo.ru/8a1649e0
O00011IeHNE U CUCTEMATU3AIUS
i O
y OCHOBHBIX ITOHATHH TeMBI « OCHOBBI Bu6morexa LIOK
aropuTMU3aLyK». [IpopepoyHas https://m.eds00.ru/8a1649e0
paborta
OO01me CBEIEHNS O I3BIKE
o5 Pvthon bubnuoreka [{OK
NPOrpaMMUpPOBaHHs Pyt https://m.edso0.ru/8a1649e0
26 Opranu3zaiiys BBOJa U BEIBOJIA BuGmorexa LIOK
AQHHBIX https://m.eds00.ru/8a1649e0
”7 [IporpammupoBaHue JIMHEMHBIX Butmiorexa [[OK
aJropuTMOB https://m.eds00.ru/8a1649e0
[IporpammupoBanue
28 Pa3BETBIISIIONINXCS AITOPUTMOB. bubnmoreka [JOK

YcnoBHBIM oniepaTop

https://m.edso0.ru/8a1649e0



https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a17a06a
https://m.edsoo.ru/8a17a18c
https://m.edsoo.ru/8a1649e0
https://m.edsoo.ru/8a1649e0
https://m.edsoo.ru/8a1649e0
https://m.edsoo.ru/8a1649e0
https://m.edsoo.ru/8a1649e0
https://m.edsoo.ru/8a1649e0

CocraBHol oniepartop.

29 MHoroo6pa3ue crnocoOoB 3anucu 1 bubmuorexa [JOK
BeTBJICHHIL https://m.edsoo.ru/8al7ac4a
IIporpamMmupoBaHue LUKIIOB C

30 3aJJaHHBIM YCJIOBHEM MPOJIOJIKEHUS 1 Bu6muoteka [JOK
paboTe! https://m.edsoo.ru/8al7ad6c
[IporpammupoBaHue UKIIOB C

31 3aJJaHHBIM YCJIOBUEM OKOHYAHUS 1 bubnnorexa [JOK
paboTel https://m.edsoo.ru/8al7ae8e
IT

- pOrpaMMHpOBaHUE LIUKIIOB c“ . BuGmiorexa LIOK
3a/1aHHbIM HHCTIOM TIOBTOPCHUH https://m.edsoo.ru/8al7b456
Pasnuunble BapuaHThI

33 MIPOrpaMMHUPOBAHUS UKJIHYECKOTO 1 bubmmnoreka HOK
AIrOpUTMA https://m.edsoo.ru/8al7afa6
O06o0011eHne U cucTeMaTU3aIus
OCHOBHBIX NOHATHH Tembl «Hauana

34 nporpaMMupoBanus». [IpoBepounas 1
pabora

OBIIEE KOJIMYECTBO YACOB I10 34
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https://m.edsoo.ru/8a17ac4a
https://m.edsoo.ru/8a17ad6c
https://m.edsoo.ru/8a17ae8e
https://m.edsoo.ru/8a17b456
https://m.edsoo.ru/8a17afa6

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
bubmuoreka [{OK
1 KoHcTpynpoBaHue airopuTMOB 1
https://m.edsoo.ru/8al7b578
3anuch BCIIOMOTaTeIbHBIX
2 AJITOPUTMOB Ha si3bIke Python 1 bubanorexa LIOK
(mpoweaypsi) https://m.edso00.ru/8a17b690
3anuch BCIIOMOTATEIbHBIX
3 arOpUTMOB Ha si3bike Python 1 bu6nuorexa [HOK
(byHKIHH) https://m.edsoo.ru/8al7b7bc
O06paboTka 0THOMEPHBIX MAaCCUBOB Bu6mmorexa [OK
4 LeJbIX Yhcen Ha s3bike [ackais 1 https://m.edso00.ru/8a17b8e8
Brrancienne cyMMBI 3JIEMEHTOB Bu6mnorexa [OK
1
> Maccnsa https://m.edsoo.ru/8al7bale
6 CopTHpOBKA MaccHBa 1 brbmiorexa LIOK
https://m.edsoo.ru/8al7bb36
O06paboTka 0THOMEPHBIX MACCUBOB Bu6mmotexa IJOK
! HenbIX uces Ha sisbike Python 1 https://m.edso0.ru/8a17be06
[TocnenoBarenbHbII MOKCK B Bu6morexa [OK
8 1

MaCCHUBC

https://m.edsoo.ru/8al7c04a



https://m.edsoo.ru/8a17b578
https://m.edsoo.ru/8a17b690
https://m.edsoo.ru/8a17b7bc
https://m.edsoo.ru/8a17b8e8
https://m.edsoo.ru/8a17ba1e
https://m.edsoo.ru/8a17bb36
https://m.edsoo.ru/8a17be06
https://m.edsoo.ru/8a17c04a

ANTOpUTMBI YIIPaBIICHUS

9
CucTeMbI ¢ TPOrpaMMHBIM
10 yIpaBJICHHEM
KoHnTtponbHas pabota 1o teme
11 «ANTOPUTMBI U
IPOrPaMMHUPOBAHUE)
MoaenupoBaHie KaK METOJ bubmmoreka [JOK
12
TIO3HAHUS https://m.edso00.ru/8al7c392
13 3HAKOBBIC MOJIEIIH bubmrorexa LIOK
https://m.edsoo.ru/8al7c4aa
3ajaya o MyTH TOPMOKEHUS bubmuorexa [JOK
14
aBTOMOOMIIA https://m.edsoo.ru/8al7c9c8
I'paduueckue nndopmamoHHbIe Bubnunoreka LIOK
15
mozenu.['padw https://m.edsoo.ru/8al7cb12
['padmyeckue nHPOpPMAIIMOHHBIE Bub6mmoreka LOK
16
MoJenu./lepebs https://m.edsoo.ru/8al7cc3e
Tabnuunble HTHPOPMAITMOHHBIE Bu6imorekxa LIOK
17
MOJIEIIN https://m.edsoo.ru/8al7c¢d60
Hcnonp3oBanue TabauIl npu
18 petieHuu 3aaa4d
NudopmanmonHbie cUCTeMbI U 0a3bl Bu6morexa LIOK
19

JaHHBIX

https://m.edsoo.ru/8al17d01c



https://m.edsoo.ru/8a17c392
https://m.edsoo.ru/8a17c4aa
https://m.edsoo.ru/8a17c9c8
https://m.edsoo.ru/8a17cb12
https://m.edsoo.ru/8a17cc3e
https://m.edsoo.ru/8a17cd60
https://m.edsoo.ru/8a17d01c

bubnunoreka LIOK

20 Cosnanne bJ1
https://m.edsoo.ru/8al7dlca
21 3anpockl Ha BBIOOPKY JTAHHBIX bubmorexa LOK
https://m.edsoo0.ru/8al7d4d6
- 'I'<OHTp0J'ILHaH pa6?Ta 10 TEMeE Bubanoreka LIOK
MonenpoBanue https://m.eds00.ru/8a17d602
23 DIIEKTPOHHBIC TaOTUIIBI bubmmorexa [IOK
https://m.edsoo.ru/8a17d710
” Opranu3anus BEIYUCICHHUHN B Bu6nunoreka LIOK
AIIEKTPOHHBIX TAOIUIIAX https://m.eds00.ru/8a17d832
bubmuoreka [{OK
Berpoennsie GyHKIHM
25 https://m.edso0.ru/8a17d990
26 O06paboTka OanbIIuX HAOOPOB Bu6morexa LIOK
TaHHBIX https://m.edsoo.ru/8a17db70
. CpenacTBa aHanu3a ¥ BU3yalu3aluu Bu6nuorexa [IOK
JAHHBIX https://m.edsoo.ru/8al7e08e
28 ITocTpoenne quarpamm bubmorexa LIOK
https://m.edsoo.ru/8al7e2b4
20 UucneHHoe MOJETMPOBAHNE B Butmmoreka LIOK
JIEKTPOHHBIX Ta0IMIIaxX https://m.edsoo.ru/8al7e6ba
20 'I'<OHTp0J'IBHaSI pabota o "TeMe Bu6morexa LIOK
OIEKTPOHHBIE TAOIUIIBI https://m.edsoo.ru/8al17e87¢c
a1 JlokanbHbIe U T100aILHBIE bubnunoreka LIOK

KOMITBIOTCPHBIC CETU

https://m.edsoo.ru/8al7eaca



https://m.edsoo.ru/8a17d1ca
https://m.edsoo.ru/8a17d4d6
https://m.edsoo.ru/8a17d602
https://m.edsoo.ru/8a17d710
https://m.edsoo.ru/8a17d832
https://m.edsoo.ru/8a17d990
https://m.edsoo.ru/8a17db70
https://m.edsoo.ru/8a17e08e
https://m.edsoo.ru/8a17e2b4
https://m.edsoo.ru/8a17e6ba
https://m.edsoo.ru/8a17e87c
https://m.edsoo.ru/8a17eaca

Wndpopmanronnsie pecypesl U

39 1 bubnunorexa LIOK
cepaucebl MnrepHera https://m.edsoo.ru/8al7ec3c
NudopmarnimonHoe o0I11ecTBO: Bu6mnorexa [IOK

33 BO3MOKHOCTH 1 MIPOOIIEMBI . https://m.edsoo.ru/8al7ed54
KonTtponpHast pabora o Teme
"Hopopmanmonto- bubnuoreka [{OK

34 KOMMYHUKAIIMOHHBIEC TEXHOJIOTUU B 1 https://m.edsoo.ru/8al7ee6c
COBPEMEHHOM 00IIIeCTBE

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/8a17ec3c
https://m.edsoo.ru/8a17ed54
https://m.edsoo.ru/8a17ee6c

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

7 KJIACC

Kon

1

11

1.2

13

NpoBepPsIeMOro
pe3yjabTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06pa3OBaTeHBHOﬁ nmporpaMmbl OCHOBHOI'O oﬁmero 06p330BaHI/Iﬂ

[To Teme «l{udpoBasi r(paMOTHOCTHY

[ToscHAT, Ha TpUMEpax CMBICA MOHATUH  «uH(OpPMAIHY,
«nHPOPMAIIMOHHBIA ~ TIpoliece»,  «obpaboTka  WHGOPMAITUN,

«XpaHeHne HHPOopMALUNY, «IIepeaada HHPOpMaITun)

IIpuBoauTe INpUMEpPBl COBPEMEHHBIX YCTPOWCTB XpAaHEHUS U
nepeaay  uHGOpMalMU, CpPaBHHUBAaTh  HUX  KOJIMYECTBEHHbIE

XapaKTCPHUCTUKU

[Tonydath W WCHONB30BaTh HWHPOPMALUIO O XapaKTEPUCTHKAX
[IEPCOHAJIBHOIO  KOMIIBIOTEPA M €r0  OCHOBHBIX  3JIEMEHTax
(mpoueccop, omnepaTUBHAas IaMATh, JOJITOBPEMEHHAs IaMATh,

yCTpOICTBA BBOJa-BBIBO/IA)

14

COOTHOCHTD XAPaKTCPUCTHUKU KOMIIBIOTEPA C 3aa4aMH, pCIIaCMbIMHA

C €ro MoOMoOIbIO

1.5

1.6

1.7

1.8

OpueHTHPOBAThCS B MEPAPXUUECKON CTPYKType (ailyioBOi cucTeMbl
(3anuchIBaTh MOHOE UM4 (paiina (katanora), myTh K (aiiny (karaaory)
[0 HMEIOIIEMYyCs ONUCAHUIO (aiIoBON CTPYKTYphl HEKOTOPOTO

MH(OPMALIOHHOTO HOCUTEJS)

Paborate c ¢ailioBoil cHucTeMO NEpPCOHAIBLHOIO KOMIIBIOTEpPA C
UCIIOJIb30BaHUEM rpadu4eckoro uHTepdeiica: CO3/1aBaTh
(komupoBaTh,  IMEpeMelIaTh, IEePEMMEHOBBIBATh,  YAAIATh |
apXUBUPOBaTh (hailyibl M KaTaJloTd, HCMHOJIb30BaTh AHTHUBUPYCHYIO
porpaMmmy)

Hckatp mHpopmanmio B VHTepHETE (B TOM 4YHCIE IO KIFOYEBBIM
CJIOBaM, MO M300paKEHMIO), KPUTUUYECKH OTHOCUTHCA K HalJIeHHOM
WHPOpPMAIINK, OCO3HABATh OMACHOCTH JUIS JIMYHOCTH M OOIIecTBa
pacrpoCTpaHeHHUs BpEAOHOCHOW HH(pOpMalMKM, B TOM 4YHCIE

HKCTPEMHUCTCKOTO U TEPPOPUCTUUECKOTO XapaKTepa

[ToHuMaTh CTPYKTYpY aJlpecoB BeO-pecypcoB




1.9 Mcnonb30BaTh COBPEMEHHBIE CEPBUCH MHTEPHET-KOMMYHHUKALIUN
Cobmtonare TpeOoBaHUs 0€30MACHONW SKCIUTyaTallUd TEXHUYECKHUX
cpeacTB WMHGOPMAIMOHHBIX ¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTHH,

1.10 coOJII01aTh CETEBOM HJTHKET, 0a30Bble HOPMBI HHGOPMAIIMOHHON
ATHUKH U TIpaBa npH padoTe ¢ NPHIOKEHUSIMU Ha JIFOOBIX yCTPOHCTBAaX
u B IHTepHeTe, BEIOMpaTh O€30I1aCHbIE CTPATETUH ITOBE/ICHUS B CETH
[TpuMeHsATH MeTO/bl NPO(PUIAKTUKY HETaTUBHOI'O BIMSHUS CPEICTB

1.11 UH(POPMALMOHHBIX U KOMMYHHMKAIIMOHHBIX TEXHOJIOTUN Ha 30POBHE
H0JIb30BaTENsA

2 ITo Teme «TeopeTnueckre OCHOBbI MHPOPMATUKI»
KoaupoBath u aexonupoBaTh COOOIIEHUS M0 3aJaHHBIM IPaBUIIaM,

91 JEMOHCTPUPOBATh TTOHUMAHNUE OCHOBHBIX HPUHIMIIOB KOAHPOBAHUS
UHGpOpMaLUU Pa3InYHON IpUPOABI (TEKCTOBOM, rpapuecKoi, ayIuo-
CpaBHMBaTh [UIMHBI COOOIIEHUH, 3alMCaHHBIX B Pa3IUYHBIX

2.2 anaBuTax, ONepUpPOBaTh SAMHUIIAMH U3MEPEHUS HH()OPMAITHOHHOTO
00BbEMa U CKOPOCTH NepeIauu JaHHbIX

93 OneHuBaTh W CpaBHUBaTb pa3Mepbl TEKCTOBBIX, TI'padUUECKUX,
3BYKOBBIX (haiiioB 1 Buaeo(hailioB

3 ITo Teme «MHpOpMaLIIOHHBIE TEXHOJIOTHUI
[lpencraBisiTh  pe3yabTaThl  CBOEH  JEATENBHOCTH B BHIE

3.1 CTPYKTYPUPOBAHHBIX WITIOCTPUPOBAHHBIX JOKYMEHTOB,

MYJIbTUMEIUNHBIX MPE3CHTAIIUN
8 KIIACC

Kon .
IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM

NpoBePsIEMOro .
00pa3oBaTeJIbHOI MPOrpaMMbl OCHOBHOTI'O 0011Ier0 00pa30BaHusA

pe3yJbTara

1 I[To Teme «TeopeTnueckre OCHOBBI HHPOPMATUKI

11 [TosicHAT, Ha TpHUMEpax pa3Iu4usi MEXIY TO3UIMOHHBIMA U

HEMO3UIIMOHHBIMU CUCTEMAaMHU CUUCIICHUS




1.2

3anuchiBaTh U CpaBHUBATH 1eibie ynciaa oT 0 1o 1024 B pa3iuyuHbIX
MO3UITMOHHBIX CHCTeMaxX cyucjieHus (C ocHoBaHusMH 2, 8, 16),

BBINIOJIHATH apI/I(l)MeTI/I‘leCKI/IC orncpanvu HaJ HUMH

1.3

1.4

2.1

PaCKpBIBaTB CMBICIT  TIOHATHH «BBICKA3bIBAHHC», <«JIOTHNYCCKasd

onepanus», «JIOrH4€CKOC BIPAKCHUCH

3anuckeBaTh JIOTHYCCKHUEC BbIPpAXKCHUA C HCIIOJIB30BaHHUECM
JU3BIOHKIWH, KOHBIOHKIIUKW W OTpHULAHUA, OIIPCACIIATE HCTUHHOCTD
JJOTHYCCKHUX Bblpa)KeHHfI, €CJIM HM3BCCTHBI 3HAYCHUA HNCTUHHOCTHU
BXOIAIINX B HETO NEPEMEHHBIX, CTPOUTH Ta6J'II/II_IBI HUCTUHHOCTHU AJIsA

JIOTUYECKUX BBIPAKECHUIN
ITo TemMe «ANTOpUTMBI ¥ IPOTPAMMHUPOBAHHUE

PaCKpI)IBaTI) CMBICJI MMOHSATHUH «HMCIIOJTHHUTCIIb», «AJIITOpUTM»,
«IIporpammay, IOHUMAAd pasHULY MCKIAY ynOTpe6HeHI/IeM 9THX

TEPMHHOB B OOBIJICHHON pedr U B HH(OpPMATHKE

2.2

2.3

2.4

2.5

OnuceBaTh AJITOpUTM PCIICHUA 3aJa4r pa3/IMYHbIMHA CHOCOGaMI/I, B

TOM 4YHUCJIC B BUAC 0JI0K-CXEMBI

COCTaBJISITI), BBITIOJIHATE BPYUYHYIO M Ha KOMIIBIOTCPE HCCIIOKHBIC
AJIT'OPUTMBI C UCITOJIb30BAHUCM BETBJICHUH U HUKIIOB IJIs1 YIIPABJICHUS

HUCITIOJIHUTCIIIMU

Hcnonp30BaTh KOHCTAHTBI M NEPpEMECHHBIC pPa3JIMYHBIX THUIIOB
(YUCIOBBIX, JIOTUYECKUX, CUMBOIIBHBIX), @ TAaKXe COJEpKallhe uX
BBIPpAXKCHU A, UCITIOJIB30BATh OIICPATOP NPpHUCBAMBAHUA

Hcnonb3oBate mpu pa3pabOTKe MPOrpaMM JIOTHYECKHE 3HAUYCHHUS,

onepanru U BbIPAKCHUA C HUMU

2.6

2.7

AHaJ'II/I3I/IpOBaTI> NpEAJIOKCHHBIC  AJITOPUTMBI, B TOM  YHCIIC
OmnmpeaAcIsAiTb, KaKUC PE3yJIbTaTbl BO3MOXHBI 1HpPHU 3aJaHHOM

MHOXECTBE UCXOJHBIX 3HAYCHWH

Co3naBaTh W OTJI@XKUBATh MPOTPaMMBl Ha OJHOM W3 SI3BIKOB
nporpammupoBanus (Python, C++, ITackans, Java, C#, IlIkonbHbIi
ANropuTMHYECKHI SI3BIK), pearm3yromue HECIOKHBIC AITOPHTMBI
00pabOTKM YHCIOBBIX JAaHHBIX C MCIOJB30BAaHHUEM IMKJIOB U
BETBJICHUH, B TOM YHCJIE PEATH3YIOIIHNE TIPOBEPKY JETUMOCTH OJTHOTO
[EJIOT0 4YHCJIa Ha JpPYyroe, MPOBEPKY HATypalbHOTO YHWCIIAa Ha

IIPOCTOTY, BblAeNEeHUs (P U3 HATYpaIbHOTO YHCIia




9 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1

ITo Teme «ludpoBas rpaMOTHOCTHY

11

1.2

Hcnonp30BaTh COBpPEMEHHBIE WHTEPHET-CEPBUCHI (B TOM YHCIIE
KOMMYHUKAIITMOHHBIC CCPBUCHI, OGJ’I&‘IHBIG XpaHWjniga HAJaHHBbIX,
OHJIAH-TIPOTPaMMBbI (TEKCTOBBIE U TpapUUECKUE PEAAKTOPHI, CPEIIbI
pa3paboTKu) B y4eOHOU U MOBCETHEBHOMN JEITETLHOCTH

[lpuBOAMTH,  TPUMEpPHI  KCIOJIb30BAaHUS  TeOMH(OPMAIIMOHHBIX
CEpBUCOB, CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, 00pa3oBaTEIbHBIX

CCPBHUCOB I/IHTepHeTa B y‘le6HOI7I n HOBCGHHGBHOﬁ JACATCIIbHOCTH

1.3

14

2.1

Vcnonb30BaTe pasivyHble CpPEACTBA 3alIUTHl OT BPEAOHOCHOTO
IIPOrPaMMHOT0 o0ecrieyeHus, 3alUIIATh [EPCOHAIbHYIO
MHPOpPMALMI0 OT  HECAaHKIMOHMPOBAHHOIO JOCTyHa U €ro
NOCHEACTBUM (pa3riamieHus, MOAMEHbI, YTpaThl JAHHBIX) C Y4ETOM
OCHOBHBIX ~ TEXHOJIOTMUECKUX U  COLHMAJIbHO-IICHUXOJOTHYECKUX
aCIeKTOB MCIMOJIb30BaHUs ceth VHTepHeT (cereBas aHOHMMHOCTD,
U(POBOH clel], ayTeHTUYHOCTh CYOBEKTOB M PECYPCOB, OMACHOCTh
BPEIOHOCHOTO KO/1a)

Pacnio3HaBaTh TONBITKM M TNpeAynpeXkaaTb BOBJIECUEHHE ce0s U
OKPYKaIOIIMX B JECTPYKTHUBHbIE U KPUMHUHAJIbHBIE (POPMBI CETEBOU
AaKTUBHOCTH (B TOM 4yucie KUOepOyJINHT, (PUILIHHT)

ITo Teme «TeopeTnueckre 0OCHOBbI THPOPMATUKI»

PackpeiBaTh CMBICTT TOHATHM  «MOJECIBY», «MOJEIHPOBAHUEY,
ONpeAensaTh BHUIbl MOJEJEH, OLEHUBAaTh aJEKBAaTHOCTb MOJAEIU

MOACIINPYEMOMY O6’beKTy " OeJisiM MOJCIIUPOBaHUA

2.2

Hcnons30BaTh Fpa(l)bl U JCpCBbA IJId MOACIIUPOBAHUSA CHUCTCM

CETEBOM U UEPAPXUUYECKON CTPYKTYPbI, HAXOJAUTh KpaTYaMIINMI ITyTh B

rpage

[To Teme «ANTOPUTMBI M IPOTPAMMHUPOBAHUE)

3.1

Pa3ouBaTh 3ala4U Ha ImoJ3agavuu, COCTaBJIATh, BBIITOJHATL BPYUHYIO U

Ha KOMIIBIOTEPE HECIOXHBIC aJITOPUTMBI C HCIOJB30BaAHUEM




3.2

BGTBHCHHI;'I, IUKJIOB MW  BCIOMOIaTCJIbHBIX  aJITOPUTMOB  JIA

yrpaBJICHUA UCIIOJIHUTCIISIMU

CocTaBisiTh M OTJIAXKUBAaTh IPOIPAMMBbl, PEAIU3YIOLIUE THUIIOBbIE
QITOPUTMBI  OOpaOOTKM YUCIIOBBIX IOCJENOBATENbHOCTEH WIH
OJIHOMEPHBIX  YHUCIIOBBIX  MAacCMBOB  (IIOMCK  MAaKCHUMYMOB,
MUHMMYMOB, CYMMBbl MJIM KOJIMYECTBA 3JIEMEHTOB C 3aJaHHBIMU
CBOMCTBaMH) Ha OJTHOM U3 SI3bIKOB nporpammupoBanus (Python, C++,

[Tackaip, Java, C#, llIkonbHBINH AITOpUTMUYECKUN SI3BIK)

[To reme «MHpOpMALIMOHHBIE TEXHOTOTHI

4.1

4.2

4.3

Breibupate crnoco0 mpeacTaBieHHUs JaHHBIX B COOTBETCTBUU C
MOCTaBJICHHON 3aja4yeil (Tabiauibl, CXeMbl, TpaduKH, AUArpaMMBbl) C
UCIONIb30BAaHUEM  COOTBETCTBYIOUIMX  IMPOTPaMMHBIX  CPEICTB

00pabOTKH JaHHBIX

Hcnonk30BaTh 3JIEKTPOHHBIE TAOMUIBI A7 00pabOTKH, aHAIW3a U
BU3yaJIM3allUM YHUCJIOBBIX JaHHBIX, B TOM 4YHCJIE C BBIJICICHHUEM
quana3oHa TaONuIbl W YHNOPSAJOYMBAHUEM (COPTUPOBKOM) €ro

9JICMCHTOB

CoznaBaTh W IMPUMEHSTH B 3JEKTPOHHBIX TaOIuuax (Gopmysbl JUis
pacu€ToB C HCIOJB30BAHHEM BCTPOCHHBIX  apU(PMETHUYECKHX
byHKIMA (CyMMHpOBaHME W TOJCYET 3HAYCHHH, OTBEYAIOIIUX
3aJJaHHOMY  YCIIOBHIO,  CpeAHee  apu(MeTHyeckoe,  IOUCK
MaKCUMaJbHOTO M MHHHUMAQJIBHOTO 3HAau€HHUsA), aOCONIOTHOM,

OTHOCHTGHBHOﬁ, CMEIIaHHOM apecannuu

4.4

Hcnons30BaTh 9JICKTPOHHBIC Ta6J'II/ILU:>I HJIA YHUCJICHHOI'O
MOACIIMPOBAHUA B IMPOCTBIX 3aJadax H3 pa3HbIX M[MPECAMCTHBIX

oOnacren




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIACC

Kon
1

11

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

[udposas rpaMOTHOCTH

KommbroTep — yHHBEpCaIbHOE BBIYUCIUTEIBHOE YCTPONCTBO, paboTaroliee 1o
nmporpaMMe. THIIBI KOMIIBIOTEPOB: NEPCOHAIBHBIE KOMIIBIOTEPHI, BCTPOCHHBIC
KOMIIBIOTEPHI, CYNEpPKOMIIbIOTEphl. MoOuIbHBIE — ycTponcTBa. TexHuKa

0€30IaCHOCTHU U ImpaBujia pa6OTBI Ha KOMIIBIOTEPEC

1.2

OcHOBHBIE KOMIIOHEHTBHI KOMIIbIOTEpa W MX HazHaueHue. I[Ipoueccop.
OnepatuBHass M JONTOBPEMEHHAs IaMATb. YCTPOMCTBA BBOJA U BBIBOAA.
CeHCOpHBII BBOJI, TaTYNKN MOOMIIBHBIX YCTPOMCTB, CPENICTBA OMOMETPHIECKOIM

aYTeHTI/IQ)I/IKaLII/II/I

13

1.4

HcTopus pa3BUTUS KOMIIBIOTEPOB U MporpaMMHOro obdecneuenus. Ilokonenus
KOMITIBIOTCPOB. COBpeMCHHLIC TCHACHIINHN Pa3sBUTHA KOMITBIOTCPOB.
Cynepkomnbrorepsl. [Tapannensabie BeranciaeHus. IlepcoHanbHbli KOMIIBIOTED.
[Ipoueccop M ero XxapakTepUCTUKU (TaKTOBash 4acTOTa, pa3psAHOCTB).
OneparuBHas namaTh. JJonroBpemMeHHas naMaTh. Y CTpOCTBa BBOJA U BBIBOJA.
OO0BEM XpaHUMBIX JaHHBIX (ONEpaTHBHAS MaMSATh KOMITBIOTEPA, KECTKUN JHCK
U TBEPJOTEIbHbIM HAKOMUTENb, NOCTOSHHAS MaMATh CMapT(OHA) U CKOPOCTh

AO0CTYIIA JJIA pa3IMYHBIX BUIOB HOcHTEeNneH

[Iporpammuoe obOecriedeHne KommbloTepa. llpukiamHoe mporpamMmmMHOE
obecrieyenne.  CucremHoe — mporpamMmHoe — oOecredeHue.  CuCTeMBI
nporpammupoBanus. [IpaBoBast oxpaHa mporpamMMm W JaHHBIX. becruaTHelie u

yCIoBHO-OecmaTHbIe TporpaMMbl. CBOOOIHOE MPOTrpaMMHOE O0ecTieueHne

1.5

@aiinel 1 manku (karajgoru). Tumsl daitnos. ColicTBa ¢ailioB. XapakTepHbie
pa3Mepsl (hailIoB pa3IMYHBIX THUIOB (CTPAaHMIIA TEKCTA, dJCKTPOHHAS KHUTA,

dotorpadus, 3anuck NECHHU, BUCOKIIHII, TOTHOMETPAKHBIN QHIbM)

1.6

1.7

[Tpunuunsl noctpoenus ¢ainoBeix cucrem. [lonHoe ums ¢aiina (mamkwu,
karasora). [IyTs k Qailny (manke, katanory)

daiinoBelii MeHekep. PaboTa ¢ daiinamu u nmankaMmu (Katajaoramu): Co3iaHue,
KOIMPOBaHUE, NEpeMelIeHe, TepeMMEHOBaHNEe U yaajaeHue ¢GaiioB U Mamnok

(xaranoroB). [Touck (aiinoB cpeacTBaMu ONeparuoOHHON CHCTEMBI

1.8

ApXI/IBaI_II/ISI JaHHBIX. Mcoap30BaHue IporpamMm-apxXmuBaTopoB




1.9

1.10

KommbroTepHbie BUPYCHI U IpyTrHe BpeAOHOCHBIE TporpamMmbl. [Iporpammsl asis

3aIlUTHI OT BUPYCOB

O0benuHeHne KoMIboTepoB B ceTh. CeTh MHTEpHET. BeO-cTpanuiia, BeO-cailT.
CrpykTypa aapecoB BeO-pecypcoB. bpaysep. IlouckoBbeie cuctemsl. [lonck
uH(OpPMALIMY 1O KIIOYEBBIM CJIOBaM M O W300pakeHwro. Jl0CTOBEPHOCTH

nH(popManuu, morydeHHoun u3 Matepaera

1.11

CoBpeMeHHbIE CepBUCH UHTEPHET-KOMMYHHUKAIUI

1.12

2.1

2.2

2.3

CereBoil aTHKET, 6a30BbIC HOPMbI HH()OPMALIMOHHON STUKHU U TIpaBa Mpu padboTe

B ceTd MuTtepHeT. CrpaTerun 6e3omacHoro noseaeHus B Miurepuere
Teopernueckue OCHOBBI HH(OPMATHKH

Wudopmanmss — OAHO ©3 OCHOBHBIX TIIOHSITUH COBPEMEHHOW HAyKH.
Nudopmanus kak CBeICHUS, TPEIHASHAYCHHBIC JIJIS1 BOCIIPUSATHS YSIIOBEKOM, U
uHpopmanusg  Kak  JaHHbIE, KOTOpble MOTYT ObITh  00paboTaHbI

ABTOMATU3UPOBAHHON CUCTEMOM

I[I/ICerTHOCTB JaHHBbIX. Bo03MOXHOCTE OmHCaHUS HCIIPCPBIBHBIX 00BEKTOB U
IpoueCcCoB € IOMOIIBIO JUCKPCTHBIX TAHHBIX. I/IH(bOpMaI_II/IOHHLIe IMpoIeCChl —

IIPOLIECCHI, CBA3AHHBIE C XPAHCHUEM, TIPe0Opa30BaHUEM H IepeIadeii TaHHBIX

CumBoin. Andasut. MomHocTh andasura. PasHooOpasue s3bIK0B U andaBUTOB.
EcrectBeHHble U (hopMaiibHbIE A3bIKH. AJ(AaBUT TEKCTOB HAa PYCCKOM S3BIKE.
JIBonunslii andaBut. KoimnuecTBO BCEBO3MOXKHBIX CJIOB (KOTOBBIX KOMOMHAIIHI)
¢uKkcupoBaHHOM JUIMHBI B JABoMuyHOM angasure. IIpeobpa3zoBanue mrob60ro
andasuTa K 1BOMYHOMY. KOuecTBO pa3iIMyHbIX OB (DUKCUPOBAHHOM JITUHBI

B ajipaBUTE ONpE/IeNEHHON MOIITHOCTH

2.4

2.5

2.6

KoaupoBanue cvMBONOB OJHOTO ajigaBuTa C MOMOIIBIO KOJOBBIX CJIOB B
npyrom andaBute, KoJ0Bas TAOIUIA, TEKOAUPOBAHNE

JBonunblii kon. IIpeacraBiieHHe OaHHBIX B KOMIBIOTEPE KakK TEKCTOB B
JIBOUYHOM aJihaBUTE

NupopmanionHsiii 00bEM JaHHBIX. BUT — MUHMMaIbHAS €AMHMIIA KOJUYECTBA

uHpopMaluu — ABOWYHBIN pa3psan. baiit, kunobaiit, merabaiT, rurabait

2.7

2.8

CkopocTh nepenaud JaHHBIX. EJMHHIBI CKOpOCTHM Iepeladd JIaHHBIX.
Hckaxxenne nHGpopmaly npu nepeaaye
Konnposanue texcroB. PaBHoMepHsbIi koa. HepaBHOMepHBIi koa. KogupoBka

ASCIIl. Bocpmubutubie koaupoBku. l[lonstue o komupoBkax UNICODE.




JlekogupoBaHWe  COOOIICHWH C  HWCIOJIb30BAaHMEM  PaBHOMEPHOTO |

HEpaBHOMEPHOTo Koja. H(popMamoHHbIi 00bEM TeKkcTa

OOmiee mpeacraBieHUE O MUQPPOBOM IMPEACTABICHUH ayIUOBU3YAIBHBIX U

2.9 IPYTHX HENpepbIBHBIX AaHHbIX. Koxmposanume nsera. LlBeroBble Momenw.
Monens RGB. I'my6una xonuposanust. [lanurpa
PactpoBoe u BekTOpHOE mpencTtaBieHue u3zoOpakeHuid. Ilukcens. Onenka
2.10 nHpopManuoHHOTO 00BEMa TpadUUYeCKUX JaHHBIX I PacTPOBOTO
M300paxeHUs
KonupoBanue 3Byka. PaspsgHocTs M 4yacroTa auckperusauuu. KoamdecTsBo
2.11 KaHaiuoB 3amuch. OIlEHKa KOJMYECTBEHHBIX I1apaMETpPOB, CBA3aHHBIX C
MPEJCTaBICHUEM M XpaHECHHEM 3BYKOBBIX (hailioB
3 WudopmanrnoHHbIe TEXHOIOTHH
31 TexkcToBble JAOKYMEHTBI M HX CTPYKTYpHBIE 3JIEMEHTHI (CTpaHula, aod3ail,
' CTpOKa, CJI0BO, CUMBOJI)
> TexkcToBBI mpoLEecCOp — MHCTPYMEHT CO3JaHUs, pEJaKTUpPOBaHUS U
' ¢dopmarupoBanus TekctoB. [IpaBuna Habopa TekcTa
PenaktupoBanue tekcra. CpoiictBa cumBoioB. lpudr. Tunsl mpudros
3.3 (pyOneHble, C¢ 3aceykamu, MOHOMIMPHHHBIC). [lONMy)KUpHOE W KypCHBHOE
' Hauepranue. CBoiicTBa a0zaleB: TrpaHuUlbl, a03alHBIA OTCTYIN, WHTEpPBa,
BbIpaBHUBaHKE. CTUIEBOE OpMATHPOBAHUE
34 CrpykTypupoBanue uH(MOpMAIMK C TOMOIIBIO CIHUCKOB H  TaOJHIL
' MHoroypoBHeBble ciucku. JloGaBneHne Tabaull B TEKCTOBbIE JJOKYMEHTBI
35 BcraBka n300pakeHuil B TEKCTOBBIE JOKyMeHThl. OOTekaHHe HM300pa)keHui
' TEKCTOM. BKiItoueHne B TEKCTOBBINA JJOKYMEHT AUarpaMMm U GopMmyi
35 [TapameTpsl cTpaHulbsl, Hymepanus crpaHull. JloGaBieHue B TOKYMEHT
' KOJIOHTUTYJIOB, CCBUIOK
IIpoBepka npaBonmcanus. PaccranoBka nepeHocoB. ['010COBOM BBOJ TEKCTA.
3.7 OnTrueckoe pacro3HaBaHue TEKCTa. KomnerorepHsiit IIEPEBO/L.
Wcnonbk3oBanue cepBrcoB cetu HTepHET st 00pabOTKH TEeKCTa
38 3HaKOMCTBO ¢ TrpauyecKUMH  pelakTopamu. PacTpoBble  PUCYHKH.
' Hcnonb3oBanue rpaduyeckiux NpUMHTHBOB
39 Oneparmu peaakTHpOBaHUS TpaduuecKux OOBEKTOB, B TOM YHCIE LU(PPOBBIX

¢dororpaduii: uU3MeHeHHe pa3mepa, oOpes3Ka, MOBOPOT, OTpakeHue, pabora ¢




3.10

3.11

oOmacTsiMu  (BbIZIEJICHUE, KOMMPOBAHHWE, 3aJMBKA I[BETOM), KOPPEKIIHs IIBETa,
SIPKOCTH U KOHTPACTHOCTH

Bekropnas rpaduxa. CozgaHue BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMHU
CpeICTBaMHU TEKCTOBOI'O MpOLEeccopa WM APYTUX Hporpamm (MpUIOKEHHI).

Jlo6aBneHre BEKTOPHBIX PUCYHKOB B JJOKYMEHTHI

[ToaroroBka MynbTUMEANIHBIX Npe3eHTarwii. Cnaiin. JloOaBienue Ha ciaiin

TEeKCTa ¥ u300pakeHuid. PaboTa ¢ HECKOJIBKUMH ciaiiiaMu

3.12

8 KUIACC

Kox

JloGaBrieHne Ha ciaiig ayTMOBU3YyalbHbIX JaHHBIX. AHUMAIUS. [ UIIepcChUIKN

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUSA

1

11

1.2

1.3

Teopernueckue OCHOBBI HH()OPMATHKH

HGHOSI/IHI/IOHHI)IG 1 IIO3MITMOHHBIC CUCTEMBbI CHUCJICHN . Aﬂq)aBI/IT. OcHoBanue.
PaSBépHYTaH Q)opMa 3aI1nucu 4ucjia. HepeBoz[ B JCCATUYHYIO CUCTCMY YUCCII,

3allMCAHHBIX B IPYTHX CUCTEMAX CUUCIICHUS
PumMmckasg cucrema cuucieHus

JlBonuHas cucrema cumcienus. [lepeBon uensix yucen B npenenax ot 0 mo
1024 B aBOMUYHYIO cucTeMy cuucieHus. BocbMepuuHas cucremMa CUMCIICHUS.
[lepeBon umcen M3 BOCBMEPUYHOW CHCTEMbl B JBOMYHYIO U JIECATUUHYIO
cucremMbl U obpatHo. UlectHaguarepuynas cuctema cuucienus. IlepeBoj
yycesl M3 IIECTHAALATEPUYHONM CHCTEMbl B JBOMYHYIO, BOCBMEPUUHYIO H

ACCATUYHYIO CUCTCMBI U O6paTHO

1.4

ApI/I(I)MeTI/ILIeCKI/IC orepanuru B JIBOMYHOM CUCTEME CUHCICHUS

1.5

1.6

Jlormyeckne  BBRICKa3pIBaHHs. Jlornmdeckue 3HAYEHHS  BBICKA3BIBAaHUM.
DneMeHTapHble M COCTAaBHBbIE BbICKa3biBaHMs. JIormyeckue omepanuu: «u»
(KOHBIOHKIUS, JIOTUYECKOE YMHOXKEHUE), «UIN» (JU3BIOHKINS, JIOTUYECKOE
CIIOKEHHE), «He» (Jormueckoe oTpuinanue). [IpuopuTer JIOrHYecKux
onepauuii. OnpeneneHne HCTUHHOCTA COCTAaBHOIO BBICKA3bIBAHUS MPHU
W3BECTHBIX 3HAUYEHUSIX HCTUHHOCTH BXOJSIIUX B HEr0 3JIEMEHTapHBIX

BbICKa3bIBAHUU

Jlormueckne BbIpakeHus. [lpaBuna 3ammMcu  JIOTMYECKMX — BBIPAYKEHHI.

HOCTpOGHI/IC Ta6J'II/II_I MCTHUHHOCTH JIOTHYCCKHUX BBIpa)KeHI/Iﬁ

1.7

Jlornueckune 3neMeHThI. 3HAKOMCTBO C JJOTHYSCKHUMU OCHOBaMU KOMIIBIOTCPA

ANTOpPUTMBI U IPOTPAMMHUPOBaHHE




2.1

2.2

[Tonsitue anroputma. HCHOMHUTENH aJIrOpuTMOB. AJITOPUTM Kak IUIaH
YIIpaBJICHUA UCITIOJTHUTCIIEM
CgoiicTa anroputma. CriocoOsl 3amucu anroputMa (CIOBECHBIH, B BUIE OJIOK-

CXEMBI, IPOTrpaMMma)

2.3

2.4

2.5

2.6

2.7

2.8

AJropuTMUYEcKUE KOHCTpYKIMU. KOHCTpykius «ciaemoBanuey. JIMHEMHBII
anroput™M. OrpaHMYE€HHOCTh JIMHEWHBIX AJITOPUTMOB: HEBO3MOXKHOCTh
MPEeIyCMOTPETh 3aBUCUMOCTD IOCJIEIOBATEILHOCTU BBIMIOJIHAEMBIX JEHCTBHIA

OT UCXOAHBIX AAHHBIX

KOHCprKI_[I/ISI «BCTBJICHHUC): IIOJIHAsA M HCIIOJIHAasA (bOpMBI. Breimonnenue u
HCBBIIIOJIHCHHUE YCIIOBUSA (I/ICTI/IHHOCTB X JIOXXHOCTb BBICK&?»I)IB&HHH). HpOCTBIC

1 COCTAaBHBIC YCIIOBUA

KOHCTPYKIII/UI «ITIOBTOPCHHUCH. LHUKJIBI C 3aJaHHBIM YHCJIOM HOBTOpeHHﬁ, C

YCJIOBUECM BBIIIOJIHCHU, C HepeMeHHOﬁ OHUKJIa

Pazpabotka s (hopMaTbHOrO WUCIOTHHUTEINS AITOPUTMa, NPHUBOJSIIETO K
TpeOyeMOMy pe3yJIbTaTy MpPU KOHKPETHBIX HMCXOMHBIX MaHHBIX. Pa3paborka
HCCIOXHBIX aJITOPUTMOB C HCIIOJB30BAHMECM 1IHKJIIOB M BETBJICHUU JJIA
yIpaBieHus: (OPMalTbHBIMU HCIOJHUTEIAMH. BBIMOMHEHHE aJTOPUTMOB

BPYUYHYIO U Ha KoMIlbtoTepe. CUHTaKCUYECKUE U Joruueckue omnoku. OTKa3pl
S3eik  mporpammupoBanus  (Python, C++, Java, C#, IllkonbHbIi
Anroputmudeckuil SI3pik). Cuctema mporpaMMHpPOBAaHHUS: PEAAKTOP TEKCTa
[IPOrpaMM, TPAHCIISITOP, OTJIAAUUK

[lepemennas: Tun, uMms, 3HayeHue. lLlenble, BelIeCTBEHHbIE M CHMBOJIbHBIE

NICPEMCHHBIC

2.9

Or[epaTop NpucCBarMBaHUA. ApI/I(I)MCTI/IquKI/IC BBIPAKCHUA W HOPAAOK HX
BBIYHCIICHHUA. Onepaum/l C NOCJIBIMH YHCIaMHU:. NCJIOYUCIICHHOC JACJIICHUC,

OCTaTOK OT ACIICHHUA. HpOBepKa ACIIMMOCTH OJHOI'O EJIOT0 YMUCJa Ha APYTOC

2.10

BerBnenus. CocTtaBHble YCIOBUS (3alUCh JIOTUYECKUX BBIPAKEHUH Ha
U3y4aeMOM  S3bIK€ IporpaMMupoBaHMs). HaxokaeHue MHHHMyMa U
MakcuMyMa U3 JBYX, TpEX M 4eThIpEéX uyucen. PemieHune KBaapaTHOTO

YpaBHCHU:, UMCHOIICTO BCIICCTBCHHBIC KOPHU

2.11

2.12

JwuanmoroBass oTiagka MOporpaMM: IIOIIArOBOE BBINOJHEHUE, MPOCMOTP
3HAYECHHH BEJIMYWH, OTJIAJJOYHBIN BBIBOJI, BHIOOP TOUYKH OCTAHOBA
Hukn c¢ ycnoBuem. AnroputM EBKIuma it HaxOXJIEHHUS HAWOOJBIIETO

O6H.I€F0 ACIIUTCIIA IBYX HATYPAJIbHBIX YUCCIIL. Pa30uenue 3anucu HaTypaJIbHOT'O




2.13

Yyyca B MMO3UIMOHHOW CUCTEME C OCHOBAHMEM, MEHBIIIUM WJIM paBHbIM 10, Ha
oTAeNnbHbIC TH(PHI
Huxkn ¢ nepeMeHHOl. AJITOPUTMBI TPOBEPKHU IETUMOCTH OJJHOTO 1I€JI0TO YKCIia

Ha JIpyroe, MpOBEPKU HATYPaJIbHOTO YKCiIa Ha IPOCTOTY

2.14

O6paboTka CUMBOJIBHBIX JaHHBIX. CHMBOJIbHBIE (CTPOKOBBIC) MEPEMEHHEIE.
[MocumBonpHas oOpaboTka cTpok. [1omcu€r YacTOThl MOSBICHUS CHMBOJA B

cTpoke. Berpoennbie hyHKImH 17151 00pabOTKH CTPOK

2.15

9 KVIACC

OHpCI[CJ'ICHI/Ie BO3MOJXXHBIX PE3YJIbTaTOB pa6OTBI aJroputMa I1pu 3aJaHHOM
MHOXXCCTBC BXOJHBIX HAHHBIX, OMNPCACIICHUC BO3MOXHBIX BXOAHBIX NAHHBIX,

MPUBOJALINX K JTAHHOMY Pe3yJbTaTy

Kox

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

11

[Mu¢posast rpaMOTHOCTH

I'mobanbhas cerb Wntepner. IP-ampeca y3noB. CereBoe XpaHEHHE JAHHBIX.
MeTo/bI HHAMBUTYaIbHOTO ¥ KOJUICKTUBHOTO pa3MelleHHs] HOBOH HH(pOPMAIUN
B UnrepHere. bonblime naHHbIE (MHTEpHET-AAHHbBIE, B YAaCTHOCTHU JAaHHBIE

COIIMAJIbHBIX CETEH)

1.2

13

[Tonste 06 wHbOpMaMOHHON Oe30MacHOCTU. YTPO3bl MHPOPMAIIMOHHOM
0€30macHOCTH TIPH padboTe B rI100aTBHOM CETH U METObI IPOTHUBOICHCTBUS UM.
[TpaBuna GezonacHON ayTeHTU(PUKAIMH. 3alIUTa TUYHON WH(OPMAIIUU B CETU
WNHurepner. be3zonacHble cTpaTermu IoOBeAeHUs B ceTd  VIHTepHer.
[IpenynpexaeHre BOBICYEHHs] B JIECTPYKTUBHBIE U KpUMHUHAJIbHBIE (DOPMBI

CETeBOW aKTUBHOCTH (KMOEpOYIITUHT, (GUIIUHT U Ipyrue Gopmbl)

Bunsr gestensHoctn B MIHTEpHETE. MIHTEpHET-CEPBUCH: KOMMYHUKAILIMOHHBIE
CepBUCHI (IT0YTOBAs Clyk0a, BUJE0-KOH(EPEHII-CBA3b U APYTHE), CIIPAaBOYHbIE
CIykObl (KapThl, paclMCcaHus W JApYrue), MOUCKOBBIE CIIYXKObI, CIyXOBbI
OOHOBJICHMsI TPOTrPaMMHOI0 obecredueHus U Apyrue ciyxobl. CepBHCHI
rocyiapcTBeHHbIx yciayr. OOmaunele XpaHwiuinia fgaHHbiX. Cpezactsa
COBMECTHOM pa3pabOTKu JOKYMEHTOB (oHJaiiH-o¢wucskl). I[IporpammHoe
o0OecrieueHre Kak BeO-CepBHC: OHJIAWHOBBIE TEKCTOBBIE U TIpaduuecKue

pEeaKkTOphbl, CPe/Ibl pa3pabOTKU MPOrpaMM

TeopeTnueckre 0OCHOBbI HHPOPMATHKU




2.1

Mopenb. 3amauu, pemaeMble ¢ MOMOIIBI0 MojaenupoBaHus. Knaccuduxanum
Moneneil. MarepuanbHbie (HATypHBIE) W WHGOPMAIMOHHBIE  MOJIEIH.
HenpeppiBHBICE W IHUCKpETHBICE MOjenH. MmurtanmoHHbsie Mojnenu. Wrposbie
mozenu. OIEeHKa COOTBETCTBHSI MOJCIH MOACITUPYEMOMY OOBEKTY U IIeNIIM

MOACIINPOBAaHUA

2.2

Ta6mmunbie monenu. Tabnuia kak IpeIcTaBICHUE OTHOIICHHS

2.3

2.4

2.5

ba3er pmanHbIX. OTOOp B TaOIMIlE CTPOK, YIOBJICTBOPSIONIMX 3aIaHHOMY

YCIIOBUIO

I'pad. Bepmmna, pebpo, myts. OpHEHTUPOBAHHBIE W HEOPUECHTUPOBAHHBIC
rpadel. Jlnmuna (Bec) peOpa. BecoBas marpunia rpacda. J[nmuHa myTtH Mexmy
BepmmHamMu rpada. [lornck ontumanbHOro MyTH B rpade. HavansHas BepiinHa
(MCTOYHUK) W KOHEYHass BepIiMHA (CTOK) B OPHEHTHPOBAHHOM rpade.

Brrancnenue Koau4ecTBa MyTel B HAlIPaBJIICHHOM allUKJINIECKOM rpade
Hepeso. Kopens, BepimHa (y3emn), Tuct, pedpo (ayra) nepesa. Boicota nepesa.
[Mognepeso. Ilpumepsr wucmonb3oBaHus jaepeBbeB. Ilepebop BapuaHTOB ¢

IIOMOIIIBIO ACPCBa

2.6

2.7

ITonsiTue MaTeMaTHYEeCKOM MOZEIU. 3ajaud, peIaeMble C  IOMOILBIO
MaTeMaTH4eCKOro (KOMIIBIOTEPHOTO) MOJICIINPOBAHUS. Otinune
MaTeMaTHYeCKOM MoJelu OT HaTypHOH MOJAEIM U OT CJIOBECHOIo

(JIuTepaTypHOT0) ONUCaHMs 00bEKTa

OTaIbl KOMIIBIOTCPHOI'0 MOJCIIMPOBAHUSA: IMOCTAHOBKA 3aJadd, IOCTPOCHHC
MaTeMaTH4eCKOn MOACIIH, nporpamMmmHasl  p€aji3anus, TCCTUPOBAHUC,
MMPOBCACHNEC KOMIIBIOTCPHOT'O OKCICPUMCHTA, aHallnu3 €ro pe3yjbTaToB,

YTOYHCHUC MOICIIN

AJTOPUTMBI U TPOrpaMMHUPOBAHUE

3.1

Pa3ouenue 3aga4d Ha mnoJasajgaydu. CocraBneHue AJITOPUTMOB U IIpOrpamMm C
HUCIIOJIB30BaHHUEM BeTBJ'IeHI/II\/’I, HUKJIIOB W BCIIOMOTaTCIbHBIX aJITOPUTMOB IJId

yrpaBJICHUA UCIIOJIHUTEIIEM NI APYTUMU UCIIOJIHUTCIIAMU

3.2

Tabnuunble BennuuHbl (MaccuBbl). OgHOMepHBIE MaccuBbl. CoCTaBleHHE U
OTJaJKa MporpamMM, peaJu3yIOUIMX THUIOBbIE aAITOPUTMBI  00pabOTKH
OJTHOMEPHBIX YHCJIOBBIX MAaCCHBOB, HA OJTHOM W3 SI3BIKOB IPOTPAaMMHPOBAHUS
(Python, C++, Ilackans, Java, C#, IllkombHbIii AnroputMudeckuii SI3bIK):
3aIlOJTHEHWE YHMCIOBOTO MAacCHBa CIyYalHBIMH YHCIIAMH, B COOTBETCTBUH C
dbopmyIoit uim myTéM BBOJA YUCEN, HAXOXK/IEHUE CYMMBbI 3JIEMEHTOB MAaCCHUBA,

JMHEHHBIM TOHCK 3aJaHHOI0 3HAQUYCHMS B MACCHBE, IIOACYET DIIEMCHTOB




3.3

3.4

MaccusBa, YAOBJICTBOPSAIOIINUX 3aaHHOMY YCJIOBHIO, HaXO0XJICHUC

MUHHMAaJIBHOTO (MaKCUMaJIbHOTO) 37eMeHTa MaccuBa. COpTHpPOBKa MaccHUBa

OO6paboTka MOTOKAa IAHHBIX: BBIYUCICHHE KOJIWYECTBA, CYMMBI, CPEIHErO
apu(MeTHYECKOro, MUHUMAJIBHOTO ¥ MaKCUMAaJIbHOI'O 3HAU€HHs 3JIEMEHTOB

MMOCJICAOBATCIIBHOCTHU, YAOBJIICTBOPAIOIMUX 3aJaHHOMY YCJIIOBHIO

VYnpasnenue. Curnan. O6partHast cBs3b. [logydeHne curHaisoB oT mu(pPOBBIX
JaTYMKOB (KacaHWs, PACCTOSIHWSA, CBeTa, 3ByKa M Japyroro). llpmmepsr
HCIIOJIb30BAHHUA IMPUHIUIIA 06paTHOI71 CBjA3M B CHUCTCMaxX YyIPaBJICHUA
TEXHHYECKMMHU YCTPOWCTBaMH, B TOM 4HCIe B poOoToTexHMKe. [Ipumepsl
pOOOTH3HPOBAHHBIX  CHUCTEM  (CHCTeMa  yIOpPABICHHUS  JBWKCHUEM B
TPAHCIIOPTHOM CHCTEMe, CBapOUYHast JIMHUS aBTO3aBOJa, aBTOMATH3UPOBAHHOE
yIpaBICHUE OTOIUIEHWEM JIOMa, AaBTOHOMHAsi CHUCTEMa  YIpPaBICHHSA

TPAHCIIOPTHBIM CPEACTBOM U JAPYTUE CUCTEMBI)

HudopmaninoHHbIEe TEXHOJIOTUN

4.1

[TonsiTue 00 >NMEKTPOHHBIX TaOuuIaX. TUIIBI TaHHBIX B SUEHKAX AIIEKTPOHHON
Tabmuipl. PenaktupoBanue u popmarupoBanue Tadbaui. Berpoennsie GpyHkunu
JUIS TIOMCKa MaKCHMyMa, MUHUMYMa, CYMMBI U CPEIIHETO apu(METHIECKOTO.
CopTupoBKa [aHHBIX B BBbIIEICHHOM auamnaszoHe. Iloctpoenue nmarpamm
(rucTorpamMma, Kpyrosas jaMarpaMma, ToueyHas auarpamma). BeiObop tuma

JUuarpaMmbl

4.2

4.3

4.4

[TpeoOpa3zoBanue popmyn mpu konupoBaHur. OTHOCHUTENbHAS, A0CONIIOTHAS U

CMCIIaHHasg aapecaluns

VY ca0BHBIE BBIYUCIIEHUS B 3JIEKTPOHHBIX Tabaunax. CyMMUpOBaHUE U TOJICUYET
3HAYEeHUH, OTBEYAIOIIUX 33aJaHHOMY YcioBUI0. OO6paboTka O0JIbIIMX HAOOPOB

JaHHBIX. YucnenHoe MOACITIUPOBAHUEC B DJICKTPOHHBIX Ta6m/1uax

Posib MHQOpPMAIIMOHHBIX TEXHOJIOTHM B Pa3BUTHH 3KOHOMUKHU MHpPA, CTPAHBI,
peruona. OTKpbIThIe OOpa3zoBarenbHble pecypchl. IIpodeccun, cBsizaHHBIE C
nHpOpPMAaTUKOH U  HMHQOPMAIIMOHHBIMM  TEXHOJIOTUSIMM: BeO-nu3aiiHep,
IPOTPaAaMMHUCT, pa3pabOTYMK MOOWJIBHBIX HPWIOXKEHUH, TECTUPOBILUK,
ApXUTEKTOP MPOrpaMMHOr0 OOecTeyeHHs], CIIeHUaIUCT M0 aHAIM3y JAHHBIX,

CHCTEMHBIH AAMUHUCTPATOP




IPOBEPSIEMBIE HA OI'D ITO UHOPOPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBePsIeMOro
TpeOOBaHNS

1

11

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamM
0a30BOr0 yPOBHSI OCBOEHHMSI OCHOBHOI 00pa30BaTe/bHOM
NporpaMMbl OCHOBHOI0 00111ero o0pa3zoBanust Ha ocHoBe PI'OC

3HaTh (IOHUMATBh)

Brnagenne OCHOBHBIMH TOHATHSAMHU: HH(pOpManms, mepeaaya,
XpaHeHue u 00padoTka HHGOPMAIIMH, aJITOPUTM, MOJIENb, IU(PPOBOI
MPOAYKT M WX WCIONB30BAaHUE [UIS PEIICHHS YYCOHBIX U

INPAaKTUYICCKUX 3adav

1.2

Bnagenue mnoHATHSIMU: BBICKA3bIBAHUEC, JIOTMYCCKasl OIllCpanusd,

JIOTUYCCKOC BBIPAXKCHUC

Ymers

2.1

2.2

2.3

2.4

2.5

YMeHue OIICPHUPOBATL CAWHHUIIAMH HU3MCPCHUS I/IH(I)OpMaI_[I/IOHHOl"O

00BbEMa U CKOPOCTH Mepeaaun JaHHbIX

YMeHue 3anuchiBaTh U CpaBHHBATh Ienble yucia oT 0 go 1024 B
Pa3IUYHBIX MO3UIIMOHHBIX CUCTEMaX CUHCIIEHUS C OCHOBAaHUSIMHU 2,

8, 16, BEIOJIHATH apuPMETHIECKUE OTIEPALIMK HAJl HUMU

YMeHue KoaupoBaTh U JEKOAHWPOBATH COOOIIEHMS IO 3aJaHHBIM
IIpaBWwaM; IOHMMAaHHUE OCHOBHBIX IIPUHLIMIIOB KOAMPOBAHUS
nH(pOpMaLIUK pa3IM4HON IPUPOJIBI: TEKCTOBOM, IpauuecKoi, ayiuo
YMeHue 3anMchbiBaTh JIOTUYECKHE BBIPAKEHUS C HCIOJIb30BAaHUEM
JU3BIOHKIIMH, KOHBIOHKIIMU U OTPULIAHUS, ONPEIENIATh HCTUHHOCTD
JIOTUYECKUX BBIPAXKEHUM, €CIIM M3BECTHbl 3HAYEHHUS MCTUHHOCTU
BXOJIAIIMX B HETO NMEPEMEHHBIX, CTPOUTH TaOIUIbl UICTUHHOCTHU ISt
JIOTUYECKUX BBIPAKEHUH; 3allUCHIBATh JIOTMYECKUE BBIPAXKEHHs HA

M3y4aeMOM SI3bIKE MPOrPaMMHPOBAHUS

YMeHue CoCTaBisiTh, BBINOJHATH BPYYHYIO U Ha KOMIIBIOTEpE
HECJIOXKHBIE  aNTOPUTMBI  JUId  YIpPaBJIEHHUS  HMCIOJIHUTEISIMU
(Uepenamka, YepT€XHUK M Apyrue); co3daBaTb M OTIAXHUBATh
pOrpaMMbI Ha OJTHOM U3 SI3BIKOB TporpammupoBanus (Python, C++,

[Nackans, Java, C#, IlxonpHblii AnroputmMudeckuii 3bIK),




peau3yIouIe HECJOXKHBIE aJITOPUTMBI  OOpPaOOTKH YHUCIOBBIX
JAHHBIX C UCIIOJIb30BAHKUEM IIMKJIOB M BETBJICHHIA, YMEHUE Pa30UBaTh
3a/layd Ha I0/33/1a4¥, WCIOJIb30BaTh KOHCTAHTHI, TIEPEMEHHBIE U
BBIDQKECHHUS  PA3JIMUHBIX  TUMOB  (YHMCIOBBIX,  JIOTUYECKUX,
CUMBOJIbHBIX);  AHAIM3UPOBATh  NPEIJIOKEHHBIH  AJTCOPUTM,
OMpeNeNsATh, Kakuhe pe3yibTaThbl BO3MOXHBI MpPU  33JaHHOM

MHOKECTBE HCXOOHBIX 3HAYCHHI

2.6

YMeHue 3amucarb Ha M3y4aéMOM S3bIKE IPOTrPAMMHPOBAHUS
QJITOPUTMBI IPOBEPKH ACITUMOCTH OJHOTO LIEJIOr0 YKcia Ha APYroe,
MIPOBEPKU HATYpPAIbHOI'O YUCIA HA MPOCTOTY, BbIAEICHUS UIp U3
HaTypaJbHOTO YHCJIa, MOUCK MaKCUMyMOB, MHUHHUMYMOB, CYMMbI

YHCJI0BOM IIOCJIICJOBATCIIbHOCTH

2.7

BraneHue yMeHHEM OPUEHTHPOBATHCS B HEPAPXUIECKOM CTPYKTYpe
¢daiinoBoit  cuctembl, paboratb ¢  (QailloBol  cucTeMOi
MEPCOHAIBHOTO KOMITBIOTEpA C HCIOJIb30BaHHEM TIpadUUIECKOro
uHTepdeiica, a MMEHHO: CO03/1aBaTh, KOIUPOBATh, IEPEMEINATh,

NEPpCUMCHOBBIBATD, YAAJIATh U apXUBUPOBATH (1)2117[.]'[]:1 H KaTaJloru

2.8

2.9

2.10

Bnanenue YMEHUSMU u HaBBIKAMU HCIOJIb30BaHUS
MH(POPMAIIMOHHBIX ¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTUHN JIJIS TIOUCKA,
XpaHeHUs, 0OpabOTKM M Mepelayd M aHalIn3a Pa3jIMYHBIX BHUJOB
nHpopmanuu

YMeHue BbIOUpaTh croco0 MpeaCTaBIeHHs! JTaHHBIX B COOTBETCTBUU
C MOCTABJICHHOM 3a/iaueil (Tabnuiibl, CXeMbl, rpaduKu, AUarpaMmbl)
C HCIIOJIb30BAHMEM COOTBETCTBYIOIIMX IPOIPAMMHBIX CpEACTB

00pabOTKU TaHHBIX

YMenue Qopmanu3oBaTb U CTPYKTYpUpOBaTh HHGOpPMAIHIO,
UCHOJb3ys D3JEKTPOHHbIE TaOMMIBI Ui OOpabOTKH, aHalM3a |
BU3YyaJIM3allMy YHUCIIOBBIX JIaHHBIX, B TOM YHCJIE C BbLIECIECHUEM
JManazoHa TaOMUIBI M YHNOpAAOYMBAHHEM (COPTHPOBKOM) ero
3JIEMEHTOB; YMEHUE IPUMEHSTH B AIEKTPOHHBIX TaOIUIIaX (HOPMYIIbI
JUIs  pacyéToB C  HCIOJb30BAaHMEM BCTPOEHHBIX  (DYHKIH,
a0COJIFOTHOM, OTHOCHUTEILHOM, CMEIIIaHHOM azpecanuu;
UCTOJb30BATh  JJEKTPOHHBIE  TAaOMUIBI  JUIS  YHUCIEHHOTO
MOJIETUPOBAaHUSl B MPOCTBIX 3ajayax W3 Pa3HbIX MPEIMETHBIX

oOJacreit




HEPEYEHb 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMbIX HA
OI'3 10 UHO®OPMATHUKE

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

HHPar###1.1

1.2

2.1

2.2

[{udposast rpaMOTHOCTD

@aiinbl 1 nanku (karanoru). [IpuHIKMIBL TOCTpOeHUS (HAMITOBBIX
cucreM. [lomnoe mms daiina (manku). [lyte k daiiny (manke).
Pabota ¢ daiimamMu U KarajoramMm CpeAcTBaMHU ONEpPaIlOHHON
CUCTEMBI: CO3/IaHHUE, KOIMPOBAHUE, nepeMenieHue,
NepeUMEHOBAHUE U yialneHue (haiioB U manok (Kataioros). TUIbI
¢aiinos. CoiicTBa (aitsioB. DaiinoBsiii MeHekep. [Tonck daiinor

Cpe/ICTBaMU OTEPAIIMOHHON CUCTEMBI

OO0beauHenue kKommbioTepoB B ceTh. Cerb HMuTepHer. Be6-
cTpaHuua, BeO-caiiT. CTpyKTypa aapecoB BeO-pecypcos. bpaysep.
[TouckoBslie cuctemsl. [lorck nHGOpMAIIIH 11O KITFOYEBBIM CII0BaM
U 1o uzobpaxkeHuto. JloctoBepHocTs MHGOPMALIMK, TTOTYYECHHOU

u3 Mnrepuera. IP-aapeca y3noB. CereBoe XpaHeHHE TaHHBIX
Teoperuueckre OCHOBBI HH)OPMATHKH

JIucKpeTHOCTh JaHHBIX. BO3MOXXHOCTh ONMCAaHUS HEMPEPBIBHBIX
00BEKTOB U MPOIIECCOB C MOMOIIBIO TUCKPETHBIX TAHHBIX.
CumBon. Andasut. MomHocTh angaButa. [[BOMYHBIN andaBurT.
KosnndyecTBO BCEBO3MOXKHBIX CJOB (KOJOBBIX KOMOWHAIIMIA)
(UKCUPOBAHHOMU JITMHBI B IBOUYHOM andasute. [IpeoOpazoBanue
mroboro andasura K JBOMYHOMY. KOJTMYECTBO pa3IUYHBIX CJIOB
($uKCHpOBaHHOM JAJMHBI B allpaBUTE ONPEIEIEHHON MOITHOCTH.
KoanpoBanue cuMBOJIOB 0JJTHOTO aji(aBuTa ¢ HOMOILBIO KOJOBBIX
ClIOB B ApyroMm andaBuTe, KojoBas TaOJMIla, TEKOIUPOBAHUE.
Konnposanue texctoB. PaBHOMepHbIN Ko1. HepaBHOMEPHBIN KO,
KomupoBka ASCIIl. BocbmubutHeie koaupoBku. Ilonsitue o
komupoBkax UNICODE. JlekogupoBaHue COOOIIEHHH €
UCIIOJIb30BAaHUEM DPABHOMEPHOIO U HEPABHOMEPHOIO KOJa.
HNupopmaninoHHblit 00BEM TEKCTA

NudopmannonHerii 00bEM JaHHBIX. BUT — MUHUMaITbHAS €IUTHUTIA
KoJinyecTBa MHGPOpPMAaMKM — JIBOMYHBIA paspsa. Eaunuies

u3MepeHns: WH(POpPMAIMOHHOTO 00BEMa JaHHBIX. buT, OaiT,




2.3

2.4

2.5

2.6

KWI00aiT, Merabaiir, ruradait. CKOpoCTh Tepeiaud JaHHBIX.

EnuHuier ckopocTu nepeaadyu JTaHHbIX

Konuposanue nsera. L{BeroBbie Monenu. Moaens RGB. I'mybuna
koaupoBanus. [Tamutpa.

PactpoBoe u BekTOpHOE TpecTaBieHre n300paxkenuid. [Iukcens.
Ouenka nHpopManMOHHOTO 00BbEMA rpa@UUecKuX NaHHBIX AJIs

pacTpoBOro U300paKEHUS

KOI[I/IpOBaHI/Ie 3BYKa. PaBpﬂ,Z[HOCTB n yacTtoTa 3armicH. KommdecTso
KaHaJIOB 3aIlMCH.
Onenka KOJIMYCCTBECHHBIX napamMeTpoB, CBA3aHHBIX C

NPECTaBICHUEM M XpaHEHHEM 3BYKOBBIX (DailIioB

HermnozunronHbie ¥ O3UIIMOHHBIE CUCTEMBI CUUCIeHUs. AllaBuT.
OcHoBanue. Pa3pépuyras ¢dopma 3anucu umcna. I[lepeBon B
JIECATUYHYIO CHCTEMY YHCEJN, 3alMCAaHHBIX B JIPYTUX CHCTEMax
CUMCTICHHUSI.

PumMmckas cucrtema cUucieHUs

JBomuHas cucrema curcienus. [lepeBo 1ebix yucen B npeenax
ot 0 no 1024 B nBOMYHYIO cUCTeMY cuucieHusa. Bocbmepuunas
cucreMa cunciienus. [lepeBoa yncen U3 BOCbMEPUYHOM CHCTEMBI
B JIBOMYHYI0O M  JECATUYHYIO CHCTEeMBI U  OOpaTHO.
[llecthannarepuynas cucrema cuucieHus. IlepeBon umcen wu3
HIECTHAALATEPUYHON CHCTEMBbI B JABOMYHYIO, BOCBMEPUUYHYIO M
JECSTUUHYIO CUCTEMBI U 00paTHO. Apu(MeTUYECKHEe ONepaluu B

JBOUYHOM CUCTEME CUMCJICHUS

2.7

Jlornueckue BBICKA3bIBaHUSI. Jlornueckue 3HAUEHUs
BBICKQ3BIBaHUH. 3J'I€M€HTapHI:I€ N COCTaBHBIC BBICKA3bIBAHU.
Jlornueckue omnepauuu: «uW»  (KOHBIOHKLUS, JIOTHYECKOE
YMHOXEHHE), «UIN» (AU3BIOHKIINS, JOTHUYECKOE CII0KEHUE), «HEN
(;mormueckoe oTpunanue). IIpuopurer JOrHYecKHX oInepaunui.
OmnpeneneHrue MCTUHHOCTH COCTAaBHOTO BBICKAa3bIBaHUS, €CIIU
W3BECTHBl  3HAYEHHUsS  HCTUHHOCTH  BXOJAIIMX B HEIO
SJIEMECHTAPHBIX BBICKQ3bIBaHUH. Jlornueckne BBIPpAXKCHUA.
[TpaBuna 3anmucu Jorndeckux BbipaxkeHui. Iloctpoenue Tabmuiy

HCTHUHHOCTH JIOTHYECCKHUX BBIpa)KeHI/Iﬁ




2.8

2.9

2.10

Jlormueckue 3JIEMEHTHI. 3HAKOMCTBO C JIOTHYECKMMH OCHOBaMH

KOMITbIOTEpa

HenpepbiBHbIE U JUCKpeTHBIE MOAETH. VIMUTallMOHHBIE MOJIEIH.
Urpossle  moxenu. OueHka  aJgeKBaTHOCTH MOJICTIH
MOJIEIIUPYEMOMY OOBEKTY M LIEJISIM MOJICIIMPOBAHUS

Tabmuunsle Monenu. Tabnuia Kak IpeACTaBICHUE OTHOLICHUS.
bazpr manneix. OTOOp B TabmUIE CTPOK, YAOBJIETBOPSIOLIMX

3a/lTaHHOMY YCJIOBUIO

2.11

I'padp. Bepmmna, pebGpo, myts. OpuUEHTHpPOBaHHBIE |
HeOopueHTHpoBaHHbIe rpadul. [lmmHa (Bec) pebpa. Becomas
Mmatpuna rpada. [nuna nytu mexnay BepirHamu rpada. [Touck
ONTHMAJILHOTO TYTH B rpade. HavanbHas BepiivHa (MCTOYHUK) U
KOHEYHas BepuiMHa (CTOK) B OPHEHTUPOBAHHOM Trpade.

Brraucnenne koamduecTBa HYTCﬁ B HAIIPpaBJICHHOM allUKIIMYCCKOM

rpace

2.12

HepeBo. Kopenb, Bepmmna (y3en), auct, pedpo (ayra) aepesa.
Bricora nepesa. [logaepeso. [Ipumepsl HCOJIb30BaHUS 1EPEBHEB.

[TepeGop BapraHTOB C MOMOIIIBIO JIepeBa

ANTOPUTMBI U IPOTPAMMUPOBAHHE

3.1

3.2

CsaotictBa anroputma. CrocoOsl 3amnucu anropuTMa (CIOBECHBIMH,
B BHJI€ 0JIOK-CXEMBI, IPOrpaMma).

CocraBieHue anropuTMOB M MPOTPaMM C HCIOJIB30BaHUEM
BETBJICHUI, LMKIOB M BCIOMOTaTElIbHBIX AaITOPUTMOB JUIS
ynpasienus: ucnonnutenem (Pobor, Yepenamka, YepTé&XHUK U

npyrue). BeinoiHeHne anropuTMOB BpYUHYIO M Ha KOMITBIOTEpE

S3eik mporpammupoBanust (Python, C++, Tlackans, Java, C#,
[konbHBI ATropUTMUYECKHI S3bIK).

Cucrema npOrpaMMHUpPOBAHMS: PEAAKTOP TEKCTa MPOrpamm,
TPAHCIATOP, OTIATIHK.

[lepemennas: tum, ums, 3HaueHue. lLlenble, BEUIECTBEHHBIE M
CHMBOJILHBIE TIEPEMEHHBIC.

Oneparop mnpucBauBaHus. ApUPMETHUECKHE BBIPAKEHUS U
MOPSIIOK WX BbIYMCIHEeHHS. Omepanuu ¢ I[eJbIMH  YHCIIaMH:

OCIIOYUCICHHOC ACJICHUC, OCTAaTOK OT JOCJIICHUA. BerBnenus.




CocraBHbIC YCIOBHS (3allUCh JIOTHYECKUX BBIPAKCHUH Ha
M3y4aeMOM sI3bIKE MporpaMmMupoBanusi). Haxoxaenue MuHuMyma
W MakCUMyMa U3 JBYX, TpEX H YeTHIpEX uucen. PemeHue
KBaJPaTHOTO YpaBHEHUS, HMEIOIIETO BEUICCTBEHHbIE KOPHHU.
[ukn c ycimoBueM. Anroput™m EBkimaa i HaXOXICHUS
HauOoJiblllero OOIIEro MACNUTENss JABYX HATYpPalIbHBIX YHCET.
PazOuenue 3anucu HaTYypaJIbHOTO YKCIa B TO3UIIMOHHOMN CUCTEME
C OCHOBaHUEM, MCHBIIIUM WK paBHbIM 10, Ha OTACTBHBIC U(PHI.
[{ukn ¢ mepeMeHHON. ANTOPUTMBI MPOBEPKU JETUMOCTH OJTHOTO
LEJOr0 YHuCiia Ha Jpyroe, MPOBEPKH HATYpaJbHOI'O YMCIA Ha

MPOCTOTY

3.3

OOpaboTka CHUMBOJIBHBIX JaHHBIX. CHMBOJBHBIE (CTPOKOBBIC)
nepemenHble. [locumBosnbHasg oOpabotka crpok. Ilojcuér
Y4aCTOTHI MOSIBIICHHUSI CUMBOJIa B CTpOoKe. BcTpoeHHbie GyHKIMU

JU1s1 00pabOTKH CTPOK

3.4

Onpez[eneHHe BO3MOJHBIX PE3YJIbTATOB pa6OTLI ajiropurma Iipu
JaHHOM MHOKECTBC BXOJHBIX JAHHBIX, OIIPCACIICHNEC BOSMOKHBIX

BXOJAHBIX JAHHBIX, IPUBOAAIINX K JAHHOMY PE3YJIbTATy

3.5

TaGmuunble BenuyuHbl (MaccuBbl). OJIHOMEpPHBIE MAaCCHUBBHI.
CocraBiieHHe W OTJaJKa MPOrPaMM, PEATU3YIONIUX THUIIOBbIE
ITOPUTMBI 0OPaOOTKU OJHOMEPHBIX YHCIOBBIX MAacCHBOB, Ha
OJTHOM U3 53bIKOB mporpammupoBanus (Python, C++, ITackais,
Java, C#, UlkonbHblil AnropuTMHYECKUW SI3BIK): 3amoTHEHHE
YUCJIOBOTO MAacCHBa CIYYalHBIMM YHUCJIAMH, B COOTBETCTBUU C
dbopMynoil wnu myTéM BBOJA YHCEN, HAXOXKIECHUE CYMMBI
DJIEMEHTOB MAacCHBa, JIMHEHHBIM ITOMCK 3aJlaHHOTO 3HAYCHUS B
MaccuBe, MOJCYET HJIEMEHTOB MAacCHBa, VYIOBIETBOPSIOIINX
3aIaHHOMY YCIIOBUIO, HaXO0XKJICHUE MHHHMAaJIEHOTO
(MakcUManbHOTO) JyeMeHTa MaccuBa. COpTUpPOBKAa MacCHUBa.
OO6paboTka TOTOKA JAaHHBIX: BBIUMUCIECHUE KOJIMYECTBA, CYMMHBI,
cpenHero apudMeTuyecKoro, MUHUMAaIbHOTO U MaKCUMAIBHOTO
3HAYCHUs DJIEMEHTOB TOCIE0BATEIIHPHOCTH, YIOBIECTBOPSIONINX

3aaHHOMY YCJIOBHIO

3.6

VYnpasnenue. Curnan. OOparHas cBs3b. [lonyueHre curHaaoB ot

nu(ppoBBIX AATYUKOB (HAIPHUMEp, KAacaHUs, PACCTOSHHUSA, CBETa,




3Byka). [Ipumepsl Mcnonb30BaHUs NPUHIUIIA OOpaTHOHN CBS3U B
CUCTEMaX YIIPaBJICHUs TEXHUUECKUMHU YCTPOWCTBAMHU C IIOMOILBIO

JaTYHUKOB, B TOM YHCJIC B pO6OTOTeXHI/IKe

HupopmaninoHHbIE TEXHOJIOTUN

4.1

4.2

4.3

TekcToBbIe JOKYMEHTBI M X CTPYKTYPHBIE 3JIEMEHTHI (CTpaHHMIIa,
ab3aill, CTpoKa, CJIOBO, CHMBOJI).

TekcToBbIN MPOLECCOP — UHCTPYMEHT CO3/IaHUs, PEIaKTUPOBAHMS
u ¢dopmarupoBanus TekctoB. I[IpaBuna Habopa TekcTa.
PenaktupoBanue tekcra. CpoiictBa cumBosioB. Ilpudt. Tumnst
mpudToB  (pyOseHble, C  3aceyKaMH, MOHOIIMPHUHHBIC).
[Tony:)xupHoe W KypcuBHOe HauepTanue. CBoiicTBa a03aleB:
rpaHulbl, a03alHBIA  OTCTYN, MHTEPBAJN, BHIPABHUBAHHE.
[TapameTpsl CTpaHULIbI. CruneBoe (dopMaTHpOBaHUE.
CrpykTypHupoBaHue HH()OPMALIUU C TOMOIIBIO0 CIIUCKOB U TaOJIHII.
MHoroypoBHeBbie crnucku. JloOaBineHne TaONHIl B TEKCTOBBIE
JTIOKyMEHTHI. BcTaBka M300pa)keHUil B TEKCTOBBIE JOKYMEHTHI.
OOTtekanne wu3o0pakeHUN TEKCTOM. BxitoueHune B TEKCTOBBIN
JOKYMEHT  JnuarpamM,  (opmyn,  HyMepaluu  CTpPaHHUII,
KOJIOHTUTYJIOB, CCBIJIOK M IPYTHX AJIEMEHTOB

Pactposrie pucynku. Mcronp3oBanue rpadu4eckux MpUMHTHBOB.
Onepanuu pefakTUpOBaHUs IT'papuuecKUX 0ObEKTOB, B TOM YUCIIE
ndpoBbIX GoTorpaduii: u3MeHEHUE pazMepa, oOpe3Ka, MOBOPOT,
oTpakeHHe, pabora ¢ oOjacTsAMHU (BblIENEHUE, KOIMUPOBAHMUE,
3aJIUBKA 1IBETOM), KOPPEKIUS L[BETA, IPKOCTU U KOHTPACTHOCTH.
Bektopnas  rpaguka. Co3maHue  BEKTOPHBIX  PUCYHKOB
BCTPOEHHBIMH CpEACTBaAaMH TEKCTOBOI'O MpOIeccopa WK JIPYrHX
nporpamMm (mpuisiokeHuit). Jlo6aBieHre BEKTOPHBIX PUCYHKOB B

JIOKYMEHTBI

IToaroroBka MYJIbTUMEIUNHBIX MpE3EHTaLH. Craifin.
JloGaBnenne Ha crnaiii Tekcra W M300paxeHuil. Pabora ¢
HECKOJILKUMU clIaliiaMu. JloGaBnenue Ha ClIanmg

AYJAUOBU3YAJIbHBIX JaHHBIX. AHI/IMaI_II/I}I. FI/IHCpCCBIJ'IKI/I

4.4

Tumesl JaHHBIX B TYerKax AIEKTPOHHOU TaOJIUIEL.
PenaktupoBanne u (GopmatupoBanue Tabmui. BcTpoeHHbie

(I)YHKI_II/II/I IJId IOUCKa MaKCUMyMa, MUHUMYMaA, CYMMBI U CPCAHCTO




apu@mernueckoro. CoOpTHpPOBKA JaHHBIX B  BbLICIECHHOM
nuanaszone. lloctpoenue nuarpamm (TUCTOrpamma, Kpyrosas
quarpamma, TouyedHas Auarpamma). BelOop Tuma auarpaMmsl.
[TpeoOpaszoBanue Gopmyn npu KonupoBaHuu. OTHOCHUTENBHAS,

a0COJIFOTHAS U CMEIIaHHas aapecanus

4.5

VYCIoBHBIE ~ BBIYHMCICHHS B OJIGKTPOHHBIX  TaOJHMIax.
CymmupoBaHue M MOACYET 3HAYCHH, OTBEUAIONIUX 33IaHHOMY
ycinoBuio. OOpaboTka OoOabIIMX HAOOPOB JaHHBIX. UMCIIEHHOE

MOZACIIMPOBAHUC B SJICKTPOHHBIX Ta6JII/II_IaX




