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MHOSICHUTEJIBHAS 3AIIUCKA

[Tporpamma o nHpoOpMaTHKE HA YPOBHE OCHOBHOT'O 00IIEro 00pa3oBaHusl COCTaBlIeHA Ha
OCHOBE TpeOOBaHMH K pe3yabTaraM OCBOCHHS OCHOBHOW OOpa3oBaTelIbHON MPOTrpaMMbl
OCHOBHOTO o0miero o6paszoBanus, mnpexacraBieHHblx B @I'OC OO0, a Ttakxke denepanbHON
paboueii mporpaMMbl BOCITUTAHUSI.

[Tporpamma o unbopMaTuke Ja€T MpeACTaBICHUE O 1IEeNAX, OOIIeH cTpaTeruu 00y4eHus,
BOCIIUTAHHUSI W Pa3BUTHS OOYYAIOUIMXCS CpencTBaMH WHGPOpPMATHKH Ha 0a30BOM YpOBHE,
yCTaHaBIMBaeT  O0s3aTeNbHOE  MPEAMETHOE  COJAEp)KaHHEe,  MpPEeAycCMaTpUBaeT  €ro
CTPYKTYpUPOBAaHHUE O pa3ziesiaM U TEMaM.

[Iporpamma 10 wuHbOpPMATUKE OMNpeAeNseT KOJIWYECTBEHHbIE M  KauyeCTBEHHBIC
XapaKTEepUCTUKU Y4eOHOro marepuana Juisl KaXJIOoro roja HU3y4€HHs, B TOM 4YHCIE I
COJIEP)KAaTEIbHOIO HAMOJHEHUsI PAa3sHOro BUJA KOHTPossl (IPOMEXYTOYHOW aTTecTaluu
00y4aromuxcsi, BCEpOCCUUCKHUX TPOBEPOUYHBIX pabOT, TOCYAAPCTBEHHOW UTOTOBOM aTTECTAIINH).

[Tporpamma no nHpOpMaTHUKe SBISETCS OCHOBOM ISl COCTABJIEHUS! aBTOPCKUX y4EOHBIX
porpamm, TEMaTHYECKOTO TIaHUPOBAHUS KypCa YUUTEIIEM.

[ensimu n3yyeHust MHPOPMATUKU Ha YPOBHE OCHOBHOTO 00111ero 00pa30oBaHUsl SIBIISIFOTCS:

(dopMHpOBaHHE OCHOB MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BuUTHsA HayKM HH(POPMATHUKHU, JOCTIDKCHHMSIM HAayYHO-TEXHHYECKOTO TMporpecca H
00IIECTBEHHON MPAKTHKH, 32 CUET Pa3BUTHS MpeACTaBlIeHUH 00 HHGOPMAIUU KaK O BaXKHEHUIIIEM
CTPaTEerMueckoM pecypce pa3BUTUS JIMYHOCTH, TOCYyJIapcTBa, OOIIECTBAa, MOHHWMAaHUS POJIU
MH(OPMAIIMOHHBIX MPOLIECCOB, MHPOPMAIIMOHHBIX PECYPCOB U MH(DOPMAIIMOHHBIX TEXHOJIOTUH B
yCIOBUSAX IU(POBOH TpaHCHOpMALIK MHOTHUX Cep )KMU3HU COBPEMEHHOTO OOLIECTBA;

obecrieyeHre yCJIOBUM, CIIOCOOCTBYIONIUX PA3BUTHIO aITOPUTMUYECKOTO MBIIUICHUS KaK
HE00XO0UMOT0 YCJIOBUSI TPO(ECCUOHATIBHONU JESATEIbHOCTH B COBPEMEHHOM MH(POPMAIIMOHHOM
o011ecTBe, MPEaNnoaralero cnocoOHOCTh 00YyYarolerocs pa3ouBaTh CIIOKHBIE 3a7aydl Ha
Oonee mpocThle MOA33Jaud, CpaBHUBATh HOBBIE 33Jaud C 3aJadyaMu, PEIIEHHBIMH paHEe,
ONpEeNIENATh HIaru JJIsl JOCTUKEHUS PE3yNbTaTa U TaK J1aJiee;

dbopMHpOBaHHE W Pa3BUTHE KOMIIETEHIIMNA OOYyYalomUXCcs B OO0JIACTH HCIIOJIB30BAHMS
WH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHA, B TOM YHUCJIE 3HAHWH, YMEHUN U HABHIKOB
paboTel ¢ WH(pOpMaNUen, MPOrPaMMHUPOBAHMS, KOMMYHHKAIIMA B COBPEMEHHBIX ITU(POBBIX
cpeax B YCIIOBHX oOecreyeHns HHPOPMALMOHHOM 0e30MMacHOCTH JIMYHOCTH 00YyYaroLerocs;

BOCIIMTAHUE OTBETCTBEHHOTO M HM30MPATEIbHOrO OTHOLIEHHS K MH(pOpMalMHU C Yy4ETOM
MpaBOBbIX M JTHYECKUX AacleKTOB €€ paclpOCTPAHEHMs, CTPEMIICHUS K MPOAOHKEHHUIO
oOpa3oBaHusi B 00JacTH MHGOPMAIMOHHBIX TEXHOJOTUH U CO3UAATEIHbHOU NEATENbHOCTH C
MPUMEHEHUEM CPEJICTB MHPOPMAITMOHHBIX TEXHOIOTHA.

NudopmaTrka B OCHOBHOM 00111eM 00pa30BaHUU OTPAXKAET:



CYIIHOCTh HH(OPMATHKH KaK HAy4YHOW IMCLUMIUIMHBIL, HW3y4arolleld 3aKOHOMEPHOCTH
MPOTEKaHHUs U BO3MOXKHOCTHM aBTOMAaTH3aluu HH(OPMALMOHHBIX MPOIECCOB B PA3IUYHBIX
CUCTEMAX;

OCHOBHBIE 00JIaCTU TpPUMEHEHUA HH(DOPMATUKH, TMpeXJIe Bcero HHGOPMaLUOHHBIE
TEXHOJIOTUH, YIIPaBICHHE U COLUATIBHYIO cepy;

MEXIMCUUIUTMHAPHBIN XapakTep HHPOPMATHKU U UHPOPMALIMOHHOM JESTEIbHOCTH.

N3yuenne wuHPOPMATHKM OKa3bIBa€T CYLIECTBEHHOE BIMSHUE Ha (OPMHPOBAHUE
MHUPOBO33pEHUsI 00YYaIOIerocsi, €ro KU3HEHHYIO MO3UIUIO, 3aKJIabIBA€T OCHOBBI TTOHUMAaHUS
OPUHIUINOB (YHKIMOHUPOBAHUS H HCIIOJIB30BAaHUS WH(POPMALMOHHBIX TEXHOJOTUH Kak
HEOOXOUMOr0 HMHCTPYMEHTa MNPAKTUYECKU JH000W NeATeIbHOCTH U OIHOro M3 Haubolee
3HAYMMBIX TEXHOJOTMYECKHX JOCTHKCHUN COBPEMEHHOW IMBHIIM3AIMHU. MHOTHE MpEIMETHbIC
3HAHUS U CIIOCOOBI AESITEIbHOCTH, OCBOCHHBIE OOYYAIOIIMMUCA NIPU U3Y4YEHUU HUHPOPMATHKH,
HAXOJAT NMPHMEHEHHE KaK B paMKax oOpa3oBaTENbHOTO MPOIEecca, TaK U B WHBIX KU3HEHHBIX
CUTyallUsiX, CTAHOBSTCS 3HAYUMBIMH i1 (OPMUPOBAHMSI KAuyecTB JIMYHOCTU, TO €CThb
OpPUEHTHPOBAHBI Ha (POPMUPOBAHKE METANIPEIMETHBIX U IMYHOCTHBIX PE3yIbTATOB O0YUICHHUSI.

OcHoBHble 3amaun  yueOHoro mpeamera «Hudpopmatuka» — chopmupoBaTh Yy
00ydJarouuxcsi:

MOHMMAaHWE TPUHIUIIOB YCTPOMCTBA U (PYHKIMOHUPOBAHUS OOBEKTOB IHU(POBOTrO
OKpPY)KEHHSI, TPEICTaBICHUA OO0 HMCTOPUHM W TEHACHIMSAX pPa3BUTUS HHOOPMATHKH IEpHOna
1uppoBoi TpaHchopMalii COBPEMEHHOTO 00IIECTBA;

3HAHUS, YMCHUS U HABBIKHA T'PAMOTHOW NOCTAaHOBKHU 33J1a4, BOSHUKAIOIIUX B PAKTUYECKON
JESTENIbHOCTH, JIUIsl X PEIICHUs C TOMOIIbI0 HH(GOPMAITMOHHBIX TEXHOJOTUHN, YMEHUS U HaBBIKU
(opManM30BaHHOI'O ONMMCAHUS IOCTABJIEHHBIX 33/1a4;

0a3oBbIe 3HAHUS 00 HHPOPMALIMIOHHOM MOJIEJIHPOBAHUH, B TOM YHCIIE O MAaTEMaTHUYECKOM
MOJIEJTUPOBAHUH;

3HaHUE OCHOBHBIX AJTOPUTMHMUYECKUX CTPYKTYp U yYMEHHUE NPUMEHSTb 3TH 3HAHMS IS
MOCTPOEHHUS aITOPUTMOB PELIEHMS 33/1a4 110 UX MaTEMaTHUYECKUM MOJIETISIM;

YMEHHUS U HaBBIKM COCTaBJIEHUS IMPOCTBHIX MPOTPaMM IO MOCTPOEHHOMY aJrOpUTMY Ha
OJTHOM U3 SI3BIKOB MTPOTPAMMHUPOBAHUS BHICOKOTO YPOBHS;

YMEHUS M HaBBIKK 3(PPEKTHUBHOIO HCHOJIB30BAHUS OCHOBHBIX THUIIOB HPUKIIAJHBIX
nporpamm (MPUIIOKEHU) 001ero Ha3HAYCHUsI U UH(OOPMAITMOHHBIX CHCTEM JIJIsl PEIIECHUs C UX
MOMOIIBI0 TPAaKTUYECKUX 3aj]iad, BiafeHHe O0a30BBIMU HOpPMaMU HMH()OPMAIMOHHOW 3TUKHU U
mpaBa, OCHOBaMH MH(GOPMAITMOHHON O€30MTaCHOCTH;

yYMEHHE TPaMOTHO MHTEPIPETUPOBATh PE3YJIbTaThl PEIICHHUs] MNPAaKTHYECKUX 3a7ad C
MOMOIIBI0  WH(GOPMAIMOHHBIX  TEXHOJIOTHH, MPHUMEHSATh IIOJyYE€HHBIE pEe3ylbTaThl B
NPaKTUYECKOH 1eATEbHOCTH.

[lenn m 3amaum u3ydeHUs: MHOOPMATHKH HA YPOBHE OCHOBHOTO OOLIEro oOpa3oBaHUs
OTIPENeNAI0T CTPYKTYPY OCHOBHOTO COJEpXaHMUS y4eOHOro MpeaMeTra B BHUJAE CIEAYIOMIUX
YETBIPEX TEMATHYECKUX PA3IAEITOB:

u(poBasi [PaMOTHOCTb;

TEOPETUYECKHE OCHOBBI MHPOPMATHKH;

QITOPUTMBI U IPOTPaMMHUPOBAHHUE;

WH(POPMAIIMOHHBIE TEXHOJIOTHH.

Ha n3yuenune nndopmaTtuku Ha 6a30BoM ypoBHe oTBoAuTCs 102 yaca: B 7 kiacce — 34 yaca
(1 gac B Henem0), B 8 kimacce — 34 yaca (1 gac B Heneno), B 9 kitacce — 34 gaca (1 gac B Hezemio).

COJAEPKAHUE OBYYEHUSA
7 KUIIACC
Hudposasi rpaMOTHOCTH
Komnblorep — yHHnBepcaJabHOe YCTPOHCTBO 00pa0d0TKH JaHHBIX



KommnbroTep — yHHBEpCaTbHOE BHIYUCIUTEIBHOE YCTPOHCTBO, paboTaroliee o nporpaMme.
Tunel  KOMIBIOTEPOB:  IEPCOHAIBHBIE  KOMIBIOTEPBI,  BCTPOCHHBIE  KOMIIBIOTEPHI,
CYMEepPKOMIBIOTEPHl. MOOHMIIBHEIE YCTPOICTBA.

OcHOBHBIE KOMIIOHEHTBI KOMIIBIOTE€pa M MX HasHaudeHue. [Ipomeccop. OneparuBHas u
JOJTOBPEMEHHAS aMsITh. Y CTPOWCTBA BBOJIA M BbIBOIa. CEHCOPHBIN BBOJ, JATYMKH MOOUIIBHBIX
YCTPOMCTB, CPEACTBA OMOMETPUYECKOH ayTeHTUDHUKALIH.

Hcropuss pa3BUTHA KOMIIBIOTEPOB U MpOrpaMMHOro obecredyeHus. llokoneHus
KOMIIBIOTEpOB. COBPEMEHHBIE TEHICHIIUU Pa3BUTHsI KOMIIBIOTEPOB. CyNEepKOMIIBIOTEPHI.

[TapanienbHble BBIYUCICHUS.

[Tepconanbubiii kommeroTep. IIpormeccop m ero xapakTepuCTHKHM (TaKTOBas 4YacToTa,
pa3psiaHocTh). OnepaTuBHas namsaTh. JloaroBpeMeHHas maMsTh. Y CTpOWCTBA BBOJA U BBIBOJA.
OO0BEM XpaHUMBIX JJaHHBIX (ONE€pPaTUBHAS AMATh KOMIIBIOTEPA, KECTKUN U TBEPIOTENbHBIH AUCK,
MOCTOSIHHAS TTAMATH CMapPT(OHA) U CKOPOCTH TOCTYIIA /ISl pa3JIMYHBIX BUJIOB HOCUTEIICH.

TexHuka 0€30MacHOCTH U MTpaBUiIa pabOThI Ha KOMITBIOTEPE.

IIporpamMmmbl 1 1aHHBIE

[TporpamMHoe oOecrneueHne KommbloTepa. llpukianHoe mnporpaMMHoe obecredyeHue.
CucremHoe nporpammHoe obecrneueHue. CucreMbl nporpammupoBanud. [IpaBoBas oxpaHa
nporpaMM M JaHHbIX. becmiatHble W yclioBHO-OeciuiatHele mporpammbl.  CBoOOJHOE
IPOrpaMMHOE 0OecTIeyeHueE.

®daiinel 1 manku (katayoru). [IpuHIUNBI ocTpoeHus ¢aiinoBeix cucteM. [lomHOE MM
daima (mankm). Ilyte k ¢aiiny (manke). PaGora ¢ ¢aiimamm w KaTajioramm CpeiacTBaMH
OIIEpallMOHHOM CHUCTEMBI: CO3/laHuE, KOIMPOBAaHKE, IEPEMELICHHUE, IEPEUMEHOBAHUE U YIAJICHUE
¢aiinoB n manok (karanoros). Tumsl aiino. CBolicTBa (aiinoB. XapakTepHble pa3Mepsl (hailioB
pasIMYHbIX TUIOB (CTpaHMUIA TEKCTa, J3JEKTPOHHAs KHura, Qotorpadus, 3amuch IECHH,
BUCOKJIMII, TIOJTHOMETPKHBIA (WIbM). ApXuBalus TaHHBIX. lcrmonb3oBaHWe Mporpamm-
apxuBatopoB. Paitnosslit MeHemkep. [louck ¢aiinos cpeacTBamMu onepaioOHHON CUCTEMBI.

KomneroTepHble BUPYCHI ¥ IpYTHe BPEIOHOCHBIE TporpaMMsl. [TporpaMMel 1u1st 3a1IUThI OT
BHUPYCOB.

KomnbrorepHsbie ceTn

O0beanHenue KoMnboTepoB B ceTh. CeTh MHTEepHET. Beb-cTpanuia, Bed-caiit. CTpykTypa
anpecoB BeO-pecypcoB. bpayzep. [louckoBeie cucrembl. Ilonck nHGOpMAIMH MO KIOUYEBHIM
CJIOBaM U 1o u300pakeHuto. JlocToBepHOCTh HHOpPMaLNK, TOTy4eHHOH U3 MIHTepHeTa.

CoBpeMeHHbIE CEpBUCHI HHTEPHET-KOMMYHHUKAIUH.

CereBoif 3TUKET, 0a30Bble HOPMBbI MH()OPMAIMOHHOW 3THKM M MpaBa Npu padboTe B
Wnrepuere. Ctpareruu 0ezonacHoro noseneHus B UuTepHere.

Teopernueckne 0ocHOBbI MHPOPMATHKH

HNudpopmanus u uHGOpPMALMOHHBIE ITPOLECCHI

WNudopmanus — 01HO U3 OCHOBHBIX MOHATUI COBPEMEHHOMN HAyKH.

Wndopmanusa Kak CBeNEHUS, NpeJHA3HAYEHHbIE JJIi BOCHPUSTHUS UEIOBEKOM, U
uHpOpMalKs KaK JaHHbIEe, KOTOPbIe MOTYT ObITh 00pab0TaHbl aBTOMAaTHU3UPOBAHHOMN CUCTEMOIA.

JIMCKpeTHOCTh JaHHBIX. BO3MOKHOCTH ONUCaHusl HEMIPEPhIBHBIX 0OBEKTOB U MPOILIECCOB C
MOMOUIBIO AUCKPETHBIX JAHHBIX.

WupopmalinoHHbIE TPOLECCH — MTPOLIECCHI, CBSI3aHHBIE C XPAHEHHUEM, TPeoOpa3oBaHUEM U
nepefavyei JaHHbIX.

IIpeacrasiaenune nHpopMauuu

CumBon. Andasur. MomHuocts andasuta. PazHooOpaszue s3bIKOB M ajd(aBHUTOB.
EctectBenHble u (popmainbHbIe S3bIKU. ATI(aBUT TEKCTOB HAa PYCCKOM sI3bIKe. JIBOUUHBIH andaBur.
KonndecTBO BCEBO3MOKHBIX CIIOB (KOAOBBIX KOMOMHAINN) (PUKCUPOBAHHON JUIMHBI B TBOMYHOM
andasure. [IpeobpazoBanue nodoro andaButra K ABOMIHOMY. KOTUYECTBO pa3IUYHBIX CIIOB
(UKCUPOBaHHON JUIMHBI B alipaBUTE ONPEAETEHHON MOIITHOCTH.



KoaupoBanue CHMBOJIOB 0IHOTO ayihaBUTa C MOMOIILBIO KOJIOBBIX CJIOB B JIPYroM ajigaBuTe,
KO/10Basi Tabyuua, JeKOJUPOBAHNUE.

JBonunsblii kox. llpencraBieHue NaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B JIBOMYHOM
andaBure.

Wudpopmannonnbiii 00bEM JaHHBIX. BUT — MHHHManbHas eIMHMIA KOJIWYECTBA
UH(pOpPMaLUU — JABOMYHBIA pa3psi. EnuHunbel usmepeHuss HHGOPMaMOHHOIO 00bEMa aHHBIX.
but, OaiiT, knimoOaiiT, MerabanT, rurabair.

CkopocTb nepenayu JaHHBIX. EMUHUIBI CKOPOCTH IEPENAaYu NaHHBIX.

KonupoBanue texctoB. PaBHomepHbii kon. HepaBnomepuswiii xon. Kommposka ASCII.
Bocemubutasie konupoBku. [lonstre o koaupokax UNICODE. [lekonupoBanue cooOmieHui ¢
UCIIOJI30BAaHUEM PAaBHOMEPHOTO U HEpaBHOMEPHOTO Koza. MHpopmannonnelii 00bEM TEKCTA.

Hckaxxenue nHdopMauy npu nepeaaye.

OObmee mnpencraBieHue O LU(GPOBOM MPEACTABICHUN AayAMOBU3YaJbHBIX M JIPYTUX
HEIPEPBIBHBIX TaHHBIX.

Komuposanue npera. [{BetoBsie Mogenu. Monens RGB. I'my6una konupoBanus. [Tanmurpa.

PactpoBoe 1  BekTOpHOe mpejacTaBieHue  u3oOpaxenuil. Ilukcenp.  Ouenka
UHPOPMALMOHHOTO 00BEMA rpadUIeCKUX TAaHHBIX JJISI PACTPOBOTO H300PaKECHHUS.

Koauposanue 3Byka. Pa3psnHocTs 1 yactoTa 3anucu. KoanuecTBo KaHaJIOB 3aIluCH.

OneHka KOJIMYECTBEHHBIX I[ApaMETPOB, CBSI3aHHBIX C IPEACTABICHUEM M XPAHEHUEM
3BYKOBBIX (haiijIoB.

HNHpopManOHHBIE TEXHOJTOTHH

TekcToBbIC JOKYMEHTHI

TekcToBbIe JOKYMEHTHI M MX CTPYKTYpHBIE 3JIEMEHTHI (CTpaHHIla, ad3all, CTpOKa, CIIOBO,
CHUMBOJ).

TeKCTOBBI MPOLECCOP — MHCTPYMEHT CO3JaHUs, PENAKTUPOBAHHUS M (OPMATHPOBAHUS
TekcToB. [IpaBuna Habopa Tekcra. PenaktupoBanue Tekcra. CoiictBa cuMBooB. [pudt. Tumsl
npudToB (pyOseHsle, ¢ 3acedykaMu, MOHOIIKMpUHHBIE). [lonyXupHOE U KypCHBHOE HauepTaHHUE.
CpoiicTBa a03aneB: TpaHMIbI, a03alHBIA OTCTYI, HMHTEpBal, BbIpaBHMBaHUE. [lapamerpbl
ctpanuilel. CTriieBoe (popmaTupoBaHue.

CrpykTypupoBaHue HH(pOpPMAMU C IMOMOIIbIO CIHUCKOB W Tabiaui. MHOroypoBHEBbIE
cnucku. Jlob6aBnenue TabiuIl B TEKCTOBbIE JOKYMEHTHI.

BcraBka m3o0pakeHHiI B TEKCTOBbIE JOKYMEHThl. OOTekaHue H300pa’keHHH TEKCTOM.
BxroueHre B TEKCTOBBIM JOKYMEHT Avarpamm, (popmys, HymMepaluu CTpaHUll, KOJIOHTUTYJIOB,
CCBIJIOK M JPYTHX DJIEMEHTOB.

[TpoBepka nmpaBonucanusi. PacctanoBka nepeHocoB. ['oiocoBoii BBox TekcTta. OnTuueckoe
pacnio3HaBaHue Tekcrta. KommbroTepHelii nepesoa. Mcnonb3oBanue cepBucoB MHTepHeTa ais
00paboTKH TEKCTA.

Komnbrorepnas rpadpuka

3HaKOMCTBO ¢ TpapuuecKUMH penakropamu. PactpoBbie pucyHku. Mcnonb3oBaHue
rpadu4ecKux MPUMHUTUBOB.

Onepanuu pegakTUpoBaHus rpadgpuueckux 00bEKTOB, B TOM YHcie U (PpoBbIX hoTorpaduii:
U3MEHEeHHEe pa3Mmepa, oOpe3ka, IOBOPOT, OTpakeHHe, pabora ¢ oOxacTsAMHU (BBLACICHHUE,
KOIMPOBAHUE, 3JIMBKA [IBETOM), KOPPEKIHUS 1BETA, SPKOCTH U KOHTPACTHOCTH.

Bekropnas rpaguka. CoznaHue BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMH CpEACTBAMHU
TEKCTOBOTO TIpOIleccopa WM JPYyrux mporpamm (mpuiiokeHuit). JloOaBieHHE BEKTOPHBIX
PUCYHKOB B JOKYMEHTHI.

MyabTUMeIMifHbIE TTPe3eHTAIuU

[ToaroroBka MynbTUMENIUHHBIX Tpe3eHTanui. Crnaiin. JloOGaBineHue Ha chaili Tekcra U
n3o0paxxkeHuit. Pabora ¢ HECKOIBKUMH ClIaliIaMHU.

JloGaBneHne Ha claif ayJMOBU3YyalbHBIX TaHHBIX. AHUMAaIus. [ unepcchuiky.



8 KUIACC

TeopeTudyeckue 0CHOBbI HHPOPMATUKH

Cucrembl cuncjIeHust

Heno3unuonHele M MO3UIMOHHBIE CHCTeMBbl cuHcieHus. AndaBur. OcHoOBaHUE.
Pa3pépuyras ¢dopma 3amucu uucna. IlepeBoj B JECATUUYHYIO CHCTEMY YHMCEll, 3allUCAHHBIX B
JPYTHX CUCTEMAaX CUHCIICHMS.

Pumckas cucrema cuncieHus.

JBonunas cucrema cuucienus. IlepeBon menbix uucen B mpeaenax or 0 mo 1024 B
JBOMYHYIO CHUCTEMYy cuucieHusa. BocbmepuuHas cuctema cuucieHus. llepeBox uyncen wus
BOCBMEPUYHON CHUCTEMBI B JBOMYHYIO U JIECATHUHYIO cUCTEMbI U 0OpaTHO. lllecTHaauarepuynas
cuctemMa cuuciaeHus. IlepeBon uumcen U3 IMIECTHAALATEPUYHOM CUCTEMBI B JBOMYHYIO,
BOCBMEPHUYHYIO U JIECATUUHYIO CUCTEMBI U OOPATHO.

Apudmernueckne onepanuy B JBOUYHON CUCTEME CUNCIICHUSI.

DJIeMEHTBI MaTEeMATHYECKOM JIOTUKH

Jlornueckue BbIcKa3biBaHMs. Jlormyeckue 3HAUEHUs BBICKA3BIBAHUN. DJIEMEHTApHBIE U
COCTaBHbIE BbICKa3bIBaHUs. Jlornueckue onepauuu: «u» (KOHbIOHKIHNSA, JOTHYECKOE YMHOXKEHUE),
«» (AU3BIOHKIIMS, JIOTUYECKOE CJIOKEHHE), «He» (Jlormueckoe orpunanue). Ilpuopurer
Joru4eckux omnepauuil. OnpeneneHne MICTUHHHOCTH COCTABHOT'O BBICKA3BIBAHMS, €CIIM U3BECTHBI
3HAU€HUs HUCTUHHOCTH BXOJSIIMX B HEro JJIEMEHTAapHBIX BbICKa3bIBaHUM. Jloruueckue
BelpakeHus. [IpaBwiia 3amucu jorndeckux BblpakeHHi. [locTpoenHue TaGuuI HMCTHMHHOCTH
JIOTUYECKUX BBIPAXKEHUH.

Jlornueckue 31€MeHThI. 3HAKOMCTBO C JIOTHYECKUMHU OCHOBAMHU KOMIIBIOTEDA.

AJITOPUTMBI M IPOTPAaMMHPOBAHHE

HcnonnuTesn 1 aJIrOPUTMBI. AJITOPUTMHYECKHE KOHCTPYKIUH

Ilonstne anropurma. McrnonHuTenu anropuTMOB. AJITOPUTM KakK IUIAH  YIPABJICHUS
VCIIOJTHUTEIIEM.

CaoticTBa anroputma. CriocoObl 3alMCH alropuTMa (CJIOBECHBIM, B BHJIE OJIOK-CXEMBI,
IporpaMMma).

AnroputMuyeckue KOHCTpYKUMHU. KOHCTpykius «cinegoBaHue». JIMHEHHBIM anropuTM.
OrpaHn4eHHOCTh JIMHEMHBIX aJITOPUTMOB: HEBO3MOYKHOCTH IIPENYCMOTPETH 3aBUCHUMOCTh
MOCJIEI0BATEIbHOCTH BBIMOIHIEMbIX JEHCTBUI OT UCXOAHBIX JaHHbIX.

KoHcTpykius «BeTBIIeHUEY: TIOJHAA U HENojHas (opMbl. BelnoaHeHne U HEBBIIOJIHEHUE
yclIoBUs (MICTUHHOCTD U JIOKHOCTB BbICKa3bIBaHUs). [IpocThie U cocTaBHbIE YCIOBUS.

KoHCTpyKIIMSl «IOBTOPEHMS»: LMKIJIBI C 3aJaHHBIM YHCJIOM IOBTOPEHUH, C YCIOBUEM
BBIIIOJIHEHHS], C IEPEMEHHON [IUKJIA.

Pa3pabotka st (hopMaIbHOTO HMCIIOJHUTENS ITOPUTMA, NPUBOAALIETO K TpedyeMomy
pe3ynbTaTy NpU KOHKPETHBIX HCXOJHBIX JAaHHBIX. Pa3paboTka HECIOXKHBIX aIrOPUTMOB C
UCTIOJIb30BaHUEM IIUKIIOB U BETBICHHM /IS yripaBiieHUs (popManbHBIMU UCTIOTHUTEIIMH, TAKUMU
kak Pob6ot, Yepenamka, YepTé&xauk. BrimosHeHne anropuTMoB BPYYHYIO U Ha KOMITBIOTEDE.
CuHTaKcHuecKue U Jorudeckue ommnoku. OTKa3sbl.

S3bIK NIpOrpaMMHpoOBaHUS

S3pik  mporpammupoBanus  (Python, C++, Tlackans, Java, C#, IllkonbHblii
AnroputMuyeckuit S3bIK).

CucreMa nporpaMMHUpPOBaHUs: PENAKTOP TEKCTA IPOrPaMM, TPAHCIISATOP, OTJIATUHK.

[lepemenHas: tun, umsi, 3HaueHue. Llenble, BelecTBEHHbIE U CUMBOJIbHbIE IEPEMEHHBIE.

Omnepatop mnpucBauBaHUs. ApHU(PMETHUYECKHE BBIPAKEHUS M TOPSAJOK UX BBIYHCICHUS.
Onepanuu ¢ 1ebIMU YUCIIaMU: LET0YHCIIEHHOE JIEJIEHNE, OCTaTOK OT JEJICHHUS.

Betrsnenus. CocraBHbIEe yCI0BHSA (3aIIMCh JIOTHUECKUX BBIPAKEHUH HA M3y4aeMOM SI3bIKE
nporpaMMupoBanus). Haxoxienue MUHUMyMa U MakCUMyMa U3 JIBYX, TPEX M YETBIPEX YHUCEIL.
Pemenne kBaapaTHOro ypaBHEHHMsI, UMEIOLIETO BEIIECTBEHHbIE KOPHHU.



Juanorosas oTiaaka MporpaMM: IOLIArOBOE BBIIOJIHEHUE, IPOCMOTP 3HAYEHUN BEJIMYUH,
OTJIaJI0YHBIN BBIBOJ, BEIOOP TOUKH OCTAHOBA.

[Mukn ¢ ycnoBuem. Anroput™ EBkiuaa 11 Haxoxk/AeHNs HanOOJIbIIET0 OOIIETo AEIUTENs
JIBYX HaTypaJlbHbIX uuces. Pa3OueHue 3amucu HaTypalbHOTO 4Yucila B MO3UIMOHHON CHCTEME C
OCHOBAHHEM, MEHBIIIUM WM paBHBIM 10, Ha OTAETBHBIE HUDPHI.

[Tuki ¢ nepeMeHHOW. AITOPUTMBI IPOBEPKH AE€IUMOCTH OIHOTO LIEJIOT0 YHCia Ha IPYroe,
IIPOBEPKU HATYpPaJIbHOI'O YKCJIA HA IIPOCTOTY.

OOpaboTka  CUMBOJIBHBIX  JaHHbIX. CHMBOJIBHBIE  (CTPOKOBBIE)  II€PEMEHHBIE.
[TocumBonbHast 00paboTka cTpok. [1o1cU€T YacTOTHI MOSABICHHUS CUMBOJIA B CTPOKE. BecTpoeHHbIe
dbyHKIMH 17151 00pabOTKHU CTPOK.

AHaJIM3 aIrOpuTMOB

OmnpezneneHue BO3MOXKHBIX pe3yJbTaTOB paOOThl aJIrOpUTMa IMPH JAHHOM MHOXECTBE
BXOJIHBIX JAHHBIX, ONPEAEICHUE BO3MOXKHBIX BXOJHBIX JAHHBIX, IPUBOJAIIMX K JaHHOMY
pe3yJIbTaTy.

9 KUIACC

MudpoBasi rpaAMOTHOCTH

I'nodanbHast cerb UHTEpHET M cTpaTeruu 6e30MacHOro nNoBeaeHns B Heil

I'mobanpHas cerb Murepuer. IP-agpeca y3noB. CereBoe XpaHeHHME IaHHBIX. MeTOb
MHAMBUAYaJIbHOTO U KOJUIEKTUBHOI'O pa3MelleHus: HoBoil nHpopmauuu B MHTepHete. bonbuiue
JTaHHbIe (MHTEPHET-/1aHHbIE, B YACTHOCTH JIaHHBIE COL[MATIbHBIX CETeH).

[Tonsitrie 06 MHMPOPMATMOHHON OE30MACHOCTH. YTPO3bl HHPOPMAITMOHHON 0€30MacHOCTH
npu pabore B Iy00anbHOM ceTH M MeTonbl npoTuBojeiicTBus uM. IlpaBmiia Ge3omacHoi
ayreHTH(ukanuu. 3amuTta JaudHOW WHPopmauumu B MHTepuere. besomacHble crparerun
nosenenus B Murepnere. [IpenynpexaeHne BOBICUEHHUs B JECTPYKTUBHBIE M KPUMHUHAJIbHbBIE
(bopMBbI ceTeBOM aKTUBHOCTHU (KNOEpOYUIMHT, (PUILUHT U Apyrue GOpMBI).

Pabora B nH(OPMALIMOHHOM NIPOCTPAHCTBE

Buner nesrenbHoctd B MHTEpHETe, MHTEPHET-CEPBUCHI: KOMMYHHKAI[MOHHBIE CEPBUCHI
(moutoBasg cmyxk0a, BHMJEO-KOH(EpPEHI-CBA3b M JPYrHe), CHpPaBOUYHBIE CIYXKObl (KapThl,
pacrucanus ¥ APyTHe), MOMCKOBBIE CITY>KOBI, CITYKObI OOHOBJICHHS TPOrPAMMHOTO 00eCTIeueHUs
U pyrue ciyx0bl. CepBHCHI TOCYAapCTBEHHBIX yciyr. O0aauHble XpaHWINIIA TaHHBIX. CpeacTsa
COBMECTHOM pa3pabOTKU JOKyMEHTOB (oHiaiH-o¢uckl). [Iporpammuoe obecrnieueHue kak BeO-
CEepBUC: OHJIAHHOBBIE TEKCTOBBIE U IpaMueCcKue peAaKTOPbI, CPebl pa3paboTKH MPOrpaMM.

Teopernueckne 0ocHOBbI MHPOPMATHKHU

MopennpoBanue KaKk MeTO/l NO3HAHUS

Mogenb. 3amauu, pemiaeMble ¢ TMOMOIIBIO MojenupoBanus. Kiaccudukanum Mopenei.
MarepuanbHble (HaTypHbI€) 1 HHPOPMALMOHHBIE MO/ieH. HerpepbIBHbIE U TUCKPETHBIE MOJIETH.
Nmuranmonnsie moaenu. Mrpossie moaenu. OLeHKa aAeKBaTHOCTH MOJEIA MOACIHUPYEMOMY
00BEKTY M LEJISIM MOJICTTUPOBAHMSL.

Ta6munbie monenu. Tabnuiia kak MpeICcTaBICHUE OTHOIICHHS.

ba3bl nannbix. OTOOp B TabNIHMIE CTPOK, YAOBIETBOPSIOIIUX 33 JaHHOMY YCJIOBUIO.

I'pa¢. Bepumna, pedpo, nytb. OpHeHTHpPOBaHHbIE U HEOPHUEHTUpPOBaHHbIE rpadsl. [lnHa
(Bec) peOpa. BecoBas marpuna rpada. [nmHa mytn mexnay BepumHamu Tpada. Ilomck
oNnTUMaJbHOTO MyTH B rpade. HayanbHas BeprnHa (MCTOYHUK) M KOHEYHAsl BepIIMHA (CTOK) B
OpPUEHTHPOBAaHHOM rpade. BrlunciaeHne kojauuecTBa MyTeH B HANPABICHHOM AalMKINYECKOM
rpade.

Hepeso. Kopenb, BepiuHa (y3en), muct, pedpo (myra) nepesa. Beicota nepesa. [Togaepeso.
[Tpumeps! ncnonb30BaHus AepeBbeB. [lepeOop BapuaHTOB ¢ MOMOIIBIO A€pEBa.

ITonsiTne MareMaTH4eCKOW MOAENH. 3ajaydd, pPellacMble ¢ MOMOLIbI0 MaTEMaTHYECKOIO
(KOMIBIOTEPHOr0) MoAenupoBanus. OTInYle MaTeMaTHYECKOW MOAETN OT HaTypHOW MOAEIH U
OT CJIOBECHOTO (JINTEPATYpPHOI'0) OMHMCAHUS OOBEKTA.



OTtanbl  KOMIIBIOTEPHOTO  MOJCIMPOBAHMS:  TIOCTAHOBKA  3aJlayd, MOCTPOCHHUE
MaTeMaTU4ecKOW  MOJEIM, NporpaMMHas  peajlu3alus, TECTUPOBAHHE, IPOBEJCHUE
KOMITBIOTEPHOT'O 3KCIIEPUMEHTA, AHAJIU3 €TI0 PE3YJIbTATOB, YTOUHEHUE MOJCIIN.

AJITOPUTMBI M IPOTPAMMHUPOBAHHE

Pa3pa6oTka aaropuTMoB M NPOrpamMm

Pa3Ouenue 3amaun Ha mnona3azauyn. CocraBlieHHWE ajIrOpUTMOB U MPOTpamMMm €
WCIIOJb30BAHUEM BETBJICHHM, LUKJIOB K BCIIOMOTrAaTEIbHBIX aJTOPUTMOB [JIsl YIPABICHUS
ucnojgHuTesneM PoOOT miM ApyruMu HCTIIOTHUTENSIMHU, TaKUMH Kak Yepenaiika, YepTEXHUK U
JIPYTUMU.

Tabnuunble BenuuuHbl (MaccuBbl). OnHOoMepHble MaccuBbl. CocTaBiIeHHE M OTJIaJKa
POrpaMM, peaau3yrIIUX THUIIOBBIE alTOPUTMBI 0OPaOOTKH OJTHOMEPHBIX YHCIOBBIX MaCcCHBOB,
Ha OJHOM M3 s3bIKOB mporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkonbHbIit
AnroputMuueckuil  SI3bIK): 3allOJIHEHHWE YHCIOBOIO MAacCHBa CIyYalHbIMM UHUCIAMH, B
COOTBETCTBUU € (HOpMYION WM MyTEM BBOJA YHCEN, HAXOXKICHHE CYyMMbI 2JIEMEHTOB MacCHUBa,
JIMHEUHBIM TIOMCK 3aJaHHOTO 3HAYEHWS B MAacCHBE, IIOJICUET DJIEMEHTOB MAacCCHBa,
YIOBJETBOPSIONINX 33JaHHOMY YCJIOBHUIO, HAaXOXJIEHHE MHUHUMAIBHOTO (MaKCHMAaIbHOIO)
anieMeHTa MaccuBa. COpTHPOBKA MacCcHUBa.

OOpaboTka MOTOKA  JAHHBIX:  BBIUMCICHHE  KOJMYECTBA, CYMMBI,  CpEIHEro

apI/I(i)MeTI/ILIeCKOI‘O, MHUHUMAJIBHOI'O nu MaKCHUMAaJIBHOI'O 3Ha4YCHUA 3JIEMCHTOB
MOCIIE0BATEIHHOCTH, YAOBIETBOPSIONIUX 3aIaHHOMY YCIIOBHIO.
Yupasienue

Vnpasnenue. Curnain. OOpartHast cBsi3b. [loslyueHue cUrHajaoB OoT HU(POBBIX TATYUKOB
(kacaHus1, paCCTOSIHHS, CBETA, 3BYKa M Ipyroro). [IpuMeps! Hcronb30BaHus MPHHLIKAIIA 00OpAaTHON
CBSI3M B CUCTEMAx yIpPaBJICHHS TEXHUYECKUMHU YCTPONCTBAMHU C IIOMOIIBIO IaTYMKOB, B TOM YHUCIIE
B POOOTOTEXHUKE.

[Tpumepbl pOOOTU3NPOBAHHBIX CHCTEM (CUCTEMA YIPABJICHHUS ABUKEHUEM B TPAHCIIOPTHOM
CUCTEME, CBApOUHas JMHMS aBTO3aBOJa, aBTOMAaTU3UPOBAHHOE YIPABJICHHE OTOILIEHUEM J0Ma,
ABTOHOMHAs CUCTEMA YNPABIEHUS TPAHCIIOPTHBIM CPEICTBOM U JPYTHE CUCTEMBI).

HNHpopManoHHBIE TEXHOJIO0THH

DJIEKTPOHHBIE Ta0THIIbI

[Tonsite 00 S7EKTPOHHBIX TaONMIAX. THUMBI JaHHBIX B SYEHKAX SJEKTPOHHOM TaOJIHUIIBI.
PenaktupoBanue u popmatupoBanue Tabnauiu. BerpoeHHble GpyHKIMU A MOMCKAa MakCUMyMa,
MUHUMYMa, CYMMbI U cpefHero apudmerndeckoro. COpTUpOBKa IJaHHBIX B BBIIECICHHOM
nuanasoHe. [Toctpoenue auarpamm (ructorpamma, Kpyropas Auarpamma, ToueuHasi JuarpaMma).
Bo160op THIA quarpamMmsl.

[TpeoOpa3zoBanue Gpopmy: npu KonupoBaHuH. OTHOCUTEIbHAs!, a0COMIOTHAS U CMELIaHHas
azpecanus.

VYciioBHBIE BBIUMCIIEHUS B 3JIEKTPOHHBIX Tabnuax. CyMMHpPOBaHUE U MOACYET 3HAUCHHIH,
OTBEUAIOLIUX 3aJlaHHOMY YycioBui0. OO0paboTka O0JbIIMX HAaOOpPOB JaHHBIX. YucieHHOE
MOJICIUPOBAHKE B AJIEKTPOHHBIX TAOIHUIIAX.

HNHpopManMOHHBIE TEXHOJIOTHH B COBPEMEHHOM 00111ecTBe

Posib nH(pOpMAIMOHHBIX TEXHOJIOTUH B Pa3BUTUHM SKOHOMHUKH MHpA, CTPaHbI, pPErHOHA.
OTKpBITBIE 00pa30BaTEIbHBIE PECYPCHI.

[Tpodeccun, cBsizaHHbIE C THPOPMATUKON 1 MH(OOPMAIITHOHHBIMHU TEXHOJIOTUAMU: BeO-n3aiHep,
IPOrPaMMUCT,  Pa3pabOTYUK  MOOWJIBHBIX  TNPUIOKEHHH, TECTUPOBLIUK, apPXUTEKTOP
IPOTPaMMHOT0 00ecrieueH s, CHEIUATHCT 110 aHATU3Y JAaHHBIX, CHCTEMHBINA aJIMUHUCTPATOP.

IIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHMUA ITPOI'PAMMBI o
NH®OPMATHUKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA



N3yuenne MHPOPMATUKHA HAa YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS HANpPaBICHO Ha
JOCTHKEHHE OOYYaIOUUMUCS JIMYHOCTHBIX, METAlPEeIMETHBIX M MPEIMETHBIX pPE3yIbTaTOB
OCBOCHHS COJIEPKAHUS yUeOHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3ysIbTaThl MMEIOT HANpaBICHHOCTh HA PELIEHUE 3a/jad BOCIUTAaHMS,
Pa3BUTHUA U COLUATU3AIMHN 00YYAIOIINXCS CPECTBAMHU Y4EOHOT O IIpeaMeTa.

B pesynbrare u3ydeHus WHPOPMATHKHA HA YPOBHE OCHOBHOTO OOIEro oOpa3oBaHUS Yy
oOyuatomerocst 6yayT chopMUpPOBaHbI CIEAYIONINE JIMYHOCTHBIE PE3YJbTaThl B YACTHU:

1) naTpHOTHYECKOr0 BOCIIMTAHHUS:

[IEHHOCTHOE OTHOILIEHHE K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUUECKOMY U HAYYHOMY
HACJIe/INI0, TOHUMAaHUe 3HaYeHUsI NHPOPMATUKH KaK HAyKW B JKU3HU COBPEMEHHOIO OOILECTBa,
BJIa/ICHUE IOCTOBEPHOI MH(pOpMaInell O epeI0BbIX MUPOBBIX U OTE€UECTBEHHBIX TOCTHXKEHUSIX B
obmacti MHPOPMATUKK M MH(MOPMAIMOHHBIX TEXHOJOTWH, 3aMHTEPECOBAHHOCTh B HAYYHBIX
3HaHUAX O HUGPOBOH TpaHCHOPMAIIMU COBPEMEHHOTO O0IIIECTBa;

2) NyXOBHO-HPAaBCTBEHHOI0 BOCIIUTAHUS:

OpHEHTAIMsl Ha MOpAJIbHbIE IIEHHOCTH U HOPMBI B CHUTYaI[USIX HPAaBCTBEHHOTO BBHIOOpA,
FOTOBHOCTH OLIEHUBATh CBOE MOBEJCHUE M IOCTYIKHU, & TAKXKE MOBEIECHUE U MOCTYIKU IPYIHX
JIOJe C TMO3ULMKM HPABCTBEHHBIX M IMPABOBBIX HOPM C Y4YETOM OCO3HAHHUS MOCIEACTBHIA
[IOCTYIKOB, AKTUBHOE HENPUSITUE aCOLIMATIBbHBIX MOCTYIKOB, B TOM uucie B IHTepHeTe;

3) rpaskIaHCKOT0 BOCTIUTAHUSA:

IIPEJICTABICHUE O COLMAIBbHBIX HOpPMax M IpaBWJIAX MEXKIMYHOCTHBIX OTHOIIEHHUH B
KOJUJIEKTHUBE, B TOM YHCJIE B COLUAIBHBIX COOOIIECTBaX, COOMOeHNE MpaBuil 0e30MacHOCTH, B
TOM YHCJIE€ HABBIKOB 0OE30IIaCHOTO MOBEIEHUS B MHTEPHET-CPEJE, TOTOBHOCTh K Pa3HOOOPA3HOI
COBMECTHOHM JI€ATEIbHOCTU TPU BBHINOJHEHUH Y4eOHBIX, MO3HABATEIbHBIX 3334, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHHE K B3aMMOIIOHMMAaHHWIO M B3aUMOIIOMOILIM B MPOLECCE ATOU
y4eOHOI 1eATeIbHOCTH, TOTOBHOCTh OLIEHUBATh CBOE MOBEJCHHUE U MOCTYIKH CBOUX TOBapHUIIEeH
C MO3UIIMH HPaBCTBEHHBIX U MIPABOBBIX HOPM C YUETOM OCO3HAHMS ITOCIIEICTBUI MOCTYIIKOB;

4) neHHOCTeH HAYYHOI0 IO3HAHMSA:

c(hopMUPOBAHHOCTH MHPOBO33PEHUECKUX MpEeICTaBICHUN 00 uHpopmanuu,
UHPOPMALIMOHHBIX Ipoleccax U WHGOPMAIMOHHBIX TEXHOJIOTUSAX, COOTBETCTBYIOIIMX
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHU U OOILIECTBEHHOW MPAKTUKU U COCTABISIONINX 0a30BYIO
OCHOBY /1JIsl IOHUMAaHUsI CYIIIHOCTH HaY4YHOM KapTHHBI MUPA;

WHTEpEC K OOY4YEHHWIO M TO3HAHHIO, JIF0O03HATENHHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaH1I0, OCO3HAHHOMY BbIOOpPY HAlpaBJICHHOCTU U YPOBHs 00y4eHUs B JaJibHEHIIeM;

OBJIaJICHUE OCHOBHBIMHU HAaBBIKAMHU HCCIIEIOBATENbCKOM JEsTeNbHOCTH, YCTaHOBKAa Ha
OCMBICJICHHE OIbITa, HAOIIOACHUHN, IOCTYNKOB M CTPEMJIEHHE COBEpIICHCTBOBATH MYTH
JOCTUKEHUS UHIMBUYyaJIbHOTO U KOJJIEKTUBHOTO OJIaronoyyusi;

cOPMHPOBAHHOCTh ~ MH(MOPMALMOHHOW  KYJABTYpPHl, B TOM  YHCJIE  HAaBBIKOB
CaMOCTOSITENIbHOM pabOThI ¢ Y4EOHBIMH TEKCTaMH, CIIPABOYHON JINTEPATYypOH, pa3HOOOpa3HBIMU
cpeAcTBaMu HH(OPMAIIMOHHBIX TEXHOJIOTHA, a TAK)KE YMEHUS CAMOCTOSITENILHO ONPEEIIATh Len
CBOEro OOy4eHHsI, CTaBUTh U (HOPMYTUPOBATH 7151 ceOs HOBBIC 33/1aU B yu€0€ U TO3HABATEIbHON
JESATENIbHOCTH, Pa3BUBATh MOTHUBBI M MHTEPECHI CBOEH IT03HABATENBHOMN AEATEIbHOCTH;

5) gopMupoBaHus KyJbTYpbl 310POBbS:

OCO3HAaHHE LIEHHOCTH >KM3HH, OTBETCTBEHHOE OTHOILIEHUE K CBOEMY 3/10POBBIO, YCTaHOBKA
Ha 370pOBBI 00pa3 KM3HU, B TOM YHCJIE W 3a CYET OCBOEHHUS M COOJIOJEHHUS TpeOOBaHUI
0e30IacHOM KCIUTyaTallui CPeACTB MHPOPMALMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOTH;

6) TPy10BOT0 BOCIIUTAHMS:

UHTEpeC K MPaKTUYECKOMY M3YyYeHHIO Mpodeccuii U Tpyaa B cepax npodeccnoHaIbHON
NESITEIbHOCTH, CBSI3aHHBIX C HH(OPMATHUKON, MPOrpaMMHUPOBAHHEM U HH(DOPMALMOHHBIMU
TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JIOCTHKECHUAX HAyKH MH(OPMATHKH U HAYYHO-TEXHHUYECKOTO
nporpecca;



OCO3HAHHBII BBHIOOP W TOCTPOCHUE WHAMBHIYATbHON TPaeKTOpUM OOpa30BaHHUS U
’KM3HEHHBIX IJIAHOB C YYETOM JIMYHBIX U OOILECTBEHHBIX HHTEPECOB U NOTPEOHOCTEIH;

7) 3KOI0TrNYeCKOr0 BOCIIMTAHMSA:

0CO3HaHME INI00aTBHOTO XapaKTepa SKOJIOIHYECKUX IPoOsIeM U MyTel UX peleHusl, B TOM
qucie ¢ y4ETOM BO3MOKHOCTEH MH(OPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

8) amantauumu oOydaomerocsi K M3MEHSIIONIUMCH YCJIOBUSIM COUMAJBLHOH M
NPUPOIHOM Cpelbl:

OCBOCHHME OOYYAIOIIMMUCS COLMAIBHOTO OIbITa, OCHOBHBIX COLMAJIbHBIX POJIEH,
COOTBETCTBYIOIIMX BEAyIIeH JeATeNbHOCTH BO3pacTa, HOPM U TMpaBHi OOIIECTBEHHOTO
HOBEJCHUS, (POPM COLMANBHOM JKHU3HU B IPyNIax U cOOOLIECTBaX, B TOM YUCIIE CYLIECTBYIOIINX
B BUPTYaJIbHOM IIPOCTPAHCTBE.

METAINIPEAMETHBIE PE3YJIbTATbBI

MertamnpenMeTHble Pe3yJibTaThl OCBOCHUS TMPOrpaMMbl MO HH(OPMATHKE OTPaKAIOT
OBJIAJICHUE YHHMBEPCAJIbHBIMU y4eOHBIMU JENUCTBUAMU — II03HABATEJIbHBIMU,
KOMMYHUKATUBHBIMU, PETYISATUBHBIMU.

ITo3naBaTenbHBIC YHHBEPCAJIbHbIC Y4eOHbIC el CTBUS

ba3oBble 1ornyeckue geicTBUs:

YMEHHUE OIpeNesATh IOHATUS, cO3JaBaTb OOOOLIEHMs, YCTAaHABJIMBAaTh AaHAJOIHH,
KJIaccu(UIUpPOBaTh, CAaMOCTOSITEIbHO BHIOMPATh OCHOBAHUS M KPUTEPUHU JUIA KIacCUPUKAIHH,
YCTaHABJIMBATh INPUYUHHO-CIEACTBEHHBIE CBS3HM, CTPOUTH JIOTMYECKHE PACCYXACHMs, NENaTh
YMO3aK/II04eHNs (MHAYKTUBHbIE, IEAYKTUBHBIE U 110 AHAJIOTUH) U BBIBOJIBI;

yYMEHHUE CcO3/7aBaTh, IPUMEHSATh U NMPEOOPa30BbIBaTh 3HAKU U CUMBOJIbI, MOJICIN U CXEMbI
JUTSL pelIeHUs1 y4eOHBIX M TO3HABATENIBHBIX 33/1a4;

CaMOCTOSITENILHO BBIOMpATh CIOCOO pelleHus yueOHOH 3afau (CpaBHMBATh HECKOJIBKO
BapHaHTOB PELLIEHUS, BBIOMPATh Hanboiee NOAXOAAIIMNMA ¢ YYETOM CaMOCTOSITENILHO BBIJIEIEHHBIX
KPUTEPHEB).

ba3oBble nccienoBarebckme 1eicTBUA:

(bopMynHpOBaTh BOIPOCH], (PUKCHPYIOLINE Pa3pblB MEXKIY pEaJbHBIM M KeJaTeIbHbIM
COCTOSTHUEM CUTYyallH, 00bEKTa, 1 CAMOCTOATEIbHO YCTaHABINBATh HCKOMOE U JIaHHOE;

OLIEHMBaThb Ha NPUMEHMMOCTb M JOCTOBEPHOCTb HH(OpMAINIO, MOJYYEHHYIO B XOJI€
UCCJIEJIOBAHUS,

IPOTHO3UPOBATh BO3MOYKHOE JalibHEHIee pa3BUTHE IPOLIECCOB, COOBITUH M HX
MOCJIEACTBYSI B aHAJIOTUYHBIX WJIM CXOJIHBIX CUTYallUsX, a TAK)KE BBIABUTATh MPEANONI0KEHHS 00
UX Pa3BUTUU B HOBBIX YCIIOBUSX U KOHTEKCTaX.

Pabora ¢ undpopmanmeii:

BBISBIIATh JIePUIMT MHPOPMAIIUH, JAHHBIX, HEOOXOAUMBIX JUISl PELIeHHUs MOCTaBIEHHON
3a/1a4i;

OPUMEHATHh pa3IMYHble METObl, MHCTPYMEHThl M 3alpochl MpHU TOUCKE M OTOOpe
uH(pOpMaLIMU UK JaHHBIX U3 UICTOYHHUKOB C YYETOM MPEII0KEHHOM yueOHOM 3a/1a4uM U 3a/1aHHBIX
KpUTEPHUEB;

BbIOMpaTh, AHAIU3UPOBATh, CUCTEMATU3UPOBATH WU HMHTEPIPETUPOBATH HHGOPMAIUIO
pa3INYHBIX BUAOB U (POPM IpPEICTABICHHUS;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMAIbHYIO (opMy TMpencraBieHUs WHGOpPMaUU U
WITIOCTPUPOBATh pellaeMble 3a/laui HECIOKHBIMU CXEMaMH, TMarpaMMaMu, UHOU rpadukoil u
UX KOMOUHAILIUSIMU,

OLIEHUBATh HAJEKHOCTh MH(POPMALIMM O KPUTEPHSIM, MPEUIOKEHHBIM YYUTEIeM WU
c(OpMyJIMPOBAHHBIM CAMOCTOSITEIHHO;

3 PEKTUBHO 3aTIOMUHATH U CUCTEMATU3UPOBATh HH(OPMAIIHIO.

KoMMyHHKaTHBHBIE YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUA

O0menue:



COITOCTABJIAITH CBOM CYX/ICHUS C CY>KACHUSAMH APYTUX YIaCTHUKOB IMANOTa, 00HAPY>KUBAThH
pasnyKe U CXOJCTBO MO3ULINH;

nyOJIMYHO  MPEACTABIATH  PE3yJbTaThl  BBIIOJHEHHOIO  OMNbITa  (KCIIEPUMEHTA,
UCCIIEIOBaHUs, IIPOEKTA);

CaMOCTOSITENIbHO BBIOMpaTh (hopMaT BBICTYIUICHHS C Y4YETOM 3a7ad MpPE3CHTAUH U
0COOEHHOCTEH ayIMTOPUU U B COOTBETCTBUH C HUM COCTaBJIATh YCTHBIE M MMCbMEHHbIE TEKCTHI C
MCII0JIb30BaHUEM WIIIIOCTPATUBHBIX MaTEPUAJIOB.

CoBMecTHAas 1eSITEJILHOCTD (COTPYIHUYECTBO):

NOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaJIbHONH pabOTHI MpH
pELICHUH KOHKPETHON Ipo0sIeMbl, B TOM YUCIIE IIPU CO3/IaHUH HH(POPMALIMOHHOTO IPOJYKTA;

NPUHUMATH 1€l COBMECTHOW HH()OPMAIMOHHOW NeATeNbHOCTH 1Mo cOopy, o0paboTke,
nepeaaye, Gpopmanuzauun MHGOpPMALNUU, KOJUIEKTUBHO CTPOUTH AECUCTBUS MO €€ JTOCTUKEHUIO:
pacrpenensaTs poiii, TOTOBAPUBAThCS, 00CYKIATh MPOLIECC U PE3yJIbTAT COBMECTHON PabOTHI;

BBINOJIHATh CBOKO 4acTh paOoThl ¢ MH(popManuend UM MHPOPMALUOHHBIM MPOIYKTOM,
JIOCTUTasi KAUECTBEHHOT'O Pe3ysbTaTa 10 CBOEMY HAIIPABIICHUIO U KOOPAUHUPYSI CBOU JAEUCTBHUS C
JPYTUMH YWiIEHaMH KOMaH/Ibl;

OLIEHUBATh KA4€CTBO CBOETO BKJIAJa B OOIINK WH(POPMALMOHHBIA MPOIYKT IO KPUTEPHUSIM,
CaMOCTOSTENIbHO C(OPMYIUPOBAHHBIM YUACTHUKAMU B3aUMOJCHCTBHUS;

CpaBHMBaTh pE3yJIbTaThl C MCXOAHOM 3aJauell M BKJIAJ KaXJOro ujeHa KOMaHJbl B
JOCTHDKEHUE PE3yNbTaToOB, Pa3leiiiTh c(epy OTBETCTBEHHOCTH U MPOSBIATH TOTOBHOCTh K
MPEIOCTABIICHUIO OTYETA NIEPE TPYIIIION.

PeryisiTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUS

Camoopranusaunus:

BBISIBJISAT B )KU3HEHHBIX U YUEOHBIX CUTYALMSIX IPOOIeMbl, TPeOYIOIIHNE PELICHHUS;

OpUEHTUPOBAThCA B Pa3IMUHBIX MOJAXOJaX K MPUHATUIO pElIeHUH (MHIUMBUIYaIbHOE
IIPUHSTHE PELLICHUN, IPUHATHE PELICHNUN B TPYIIIIE);

CaMOCTOSITENIbHO COCTaBJISATh AJNTOPUTM pELIEHMs 3aJaud (MM €ro 4acTh), BBIOMpPATH
crnoco0 pemeHHs Yy4yeOHOW 3amaud ¢ Y4€TOM MMEIOLIUXCA PECypcoB M COOCTBEHHBIX
BO3MOJKHOCTEH, apryMEHTHUPOBATH MpPe/yIaraeéMble BAPUAHThI PELICHUN;

COCTaBJIATh IUIaH JeHcTBUH (MJIaH peanu3allid HAaMEUEHHOI'O aJrOpUTMa peLIeHHs),
KOPPEKTUPOBATh MPEUIOKEHHBIN aIrOpUTM € YIETOM TMOITYYEHHUs HOBBIX 3HaHUN 00 M3ydaeMoM
00BEKTE;

JieN1aTh BBIOOp B YCIOBHUSX NMPOTUBOPEUMBOM MH(pOpManuu U OpaTb OTBETCTBEHHOCTH 3a
pelleHueE.

CamokoHTpoJIb (peduiekcus):

BJIAJIETh CIOCOOAMHU CAaMOKOHTPOJISL, CAMOMOTHBALIMU U pedIIeKCuu;

JTaBaTh OLIEHKY CUTYaI[MH U Mpeajiarath IiaH e€ N3MEeHEeHUS;

YUUTBIBaTh KOHTEKCT U IPEIBUIETh TPYJAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPU PEILIEHUHN
yueOHOM 3a/1a4M, aJalTUPOBATh PEIICHNE K MEHSAIOIUMCS OOCTOSTEILCTBAM;

OOBSICHATh TPUYMHBI JOCTHKEHHsS (HEIOCTHXKEHHUs) pe3yibTaToB HH(GOPMAIIMOHHON
NEeSTeNIbHOCTH, JaBaThb OLEHKY NPHOOPETEHHOMY OIBITY, YMETh HAaXOJWUTh IO3UTHBHOE B
IIPOU30LIEIIIEN CUTYallNH;

BHOCHUTb KOPPEKTHUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB, U3MEHUBIINXCS
CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIIUX TPYAHOCTEH;

OILICHUBATh COOTBETCTBUE PE3yJIbTaTa LEIH U YCIOBUSIM.

IMOLMOHAIbHBIA HHTE/VICKT:

CTaBUTh ce0s1 Ha MECTO JIPYToro YeloBeKa, MOHUMAaTh MOTUBbI U HAMEPEHHUS JPYToro.

IIpunsiTue cedst U APyrux:

OCO3HaBaTh HEBO3MOXKHOCTh KOHTPOJHUPOBATH BCE BOKPYT AK€ B YCIOBHUSIX OTKPBITOrO
JIOCTYTA K JIIOOBIM 00bEMaM HH(OpMAIIH.

NPEJMETHBIE PE3YJIbTATbBI



K koHIty 00ydenus B 7 Kjiacce y o0yyaromierocst OynyT cOopMUpPOBaHBI CIACAYIONINE YMEHHUS:

MOSICHATH HAa MPUMEPAX CMBICH MOHATHH «uHpOopMaus», «MHGOPMAIIMOHHBIN TPOIECCH,
«0bpaboTtka nH(popMaNY, «XpaHEHHE HH(POPMALIUNY, «IIepeaada HHPOPMALIUN;

KOAUPOBaTh M JEKOJUPOBATH COOOIIEHUS MO 3aJaHHBIM TMpaBUjiaM, JEMOHCTPUPOBATH
MOHMMaHHE OCHOBHBIX MPHHIUIIOB KOJAUPOBAHM NHPOPMALIUHU PA3IUMIHON TPUPOIBI (TEKCTOBOM,
rpagu4ecKon, ayaumo);

CpaBHUBATh JJIMHBI COOOIICHWH, 3alMCAaHHBIX B Pa3IMYHBIX al(aBUTaX, ONEPUPOBATH
eAMHUIIAMU U3MEpEHUSI HHPOPMAIIMOHHOTO 00bEMA U CKOPOCTH Nepeiauyl JaHHbIX;

OLICHMBATh M CpPAaBHUBATh pa3MeEpbl TEKCTOBBIX, TpapHUUECKUX, 3BYKOBBIX (HaillioB u
BU1e0(aIIOB;

NPUBOAUTH TMPHUMEPHl COBPEMEHHBIX YCTPOICTB XpaHEHHs M Tepeaayd WHGOpMaIuy,
CPaBHHMBATh UX KOJIMYECTBEHHbIC XapaKTEPUCTUKH;

BBIJICJIATH OCHOBHBIE ATAIbl B HICTOPUH M MIOHUMATh TE€HACHIINH PAa3BUTHS KOMITBIOTEPOB U
MPOrPaMMHOT0 OOeCTIeueHusI;

[I0JIy4aTh U UCII0JIb30BATh HH(POPMALIMIO O XapaKTEPUCTUKaX IEPCOHAILHOTO KOMIIbIOTEPA
U €ro OCHOBHBIX JJIeMEHTaX (IpOIECcCCOp, ONEpaTUBHAs MaMATh, JOJITOBPEMEHHAas MaMSTh,
yCTpOICTBa BBOJA-BbIBOJIA);

COOTHOCUTD XapaKTEPUCTUKHU KOMITbIOTEPA C 33/1a4aMU, PEIIaeMbIMH C €r0 MOMOIIIBIO;

OPUEHTHPOBATHCS B HEPAPXUUECKON CTPYKTYpe (ailsIoBOi CUCTEMBI (3alMCHIBAaTh MOJIHOE
umsi (aitna (karanora), myThb K ¢aiiny (Karajory) mo HMEIOIEMYycs OMHCAHUIO (HalIoBOM
CTPYKTYpbl HEKOTOPOTO HH(POPMAILIMOHHOTO HOCUTEIS);

pabotath ¢ (ailioBOM CHCTEMOH MEepPCOHAIBHOTO KOMIBIOTEpPA C HCIOJIb30BAHUEM
rpaduveckoro uHTepdeiica, a UIMEHHO: CO3/1aBaTh, KOIIMPOBATH, IEPEMEIIATh, IIEPEHMEHOBBIBATD,
yIaJIsATh U apXUBUPOBATH (Pailsibl U KaTaaoru, UCIIOJIb30BaTh aHTUBUPYCHYIO MPOTpaMMy;

IPEJCTaBISATh  PE3YyNbTaTbl CBOEW  JEATEIBHOCTH B  BUJE CTPYKTYPHUPOBAaHHBIX
WITIOCTPUPOBAHHBIX JOKYMEHTOB, MYJIbTUMEAUMHBIX Mpe3eHTalNH];

uckate uH(popmanuio B HWHTepHere (B TOM umcle, MO KIIOYEBBIM CJIOBaM, IO
N300pakeHHI0 ), KPUTUYECKH OTHOCUTHCS K HalIeHHON MH(OpMaIu, 0CO3HaBasi OMAaCHOCTb JUIs
JUYHOCTH U OOIIecTBa pacHpoOCTPaHEHUs BPEIOHOCHOM uHpOpMalnuW, B TOM YHCIE
HKCTPEMHUCTCKOTO ¥ TEPPOPUCTHUECKOTO XapaKTeEPa;

MOHMMATh CTPYKTYPY aJIpECOB BEO-pECypCOB;

UCIOJIb30BaTh COBPEMEHHBIE CEPBUCH HHTEPHET-KOMMYHUKAIIUH;

coOmonarb  TpeboBaHMsI ~ O€30MACHOM  SKCITyaTallud  TEXHUYECKUX  CPENCTB
UH(POPMALIMOHHBIX U KOMMYHUKALIMOHHBIX TEXHOJIOTUH, COOMI0/IaTh CETEBOM ATHKET, 0a30BbIE
HOPMbI HTHPOPMAIIMOHHOM 3TUKU U ITpaBa Npu paboTe ¢ MPUIOKEHUSIMH Ha JIIOOBIX yCTPOHCTBAX
u B MIHTepHeTe, BEIOUpaTh Oe30MacHble CTpAaTeTuH MOBEICHUS B CETH;

IPUMEHATh METOBI MPOPMIAKTUKNA HETAaTUBHOTO BIIMSHUS CPEACTB WH(OPMAIIMOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJIOTHH Ha 3J0POBBE MOJIb30BATES.

K xoniy o6y4yenus B 8 kiacce y ooydarorierocst 0yayT copMUpPOBaHBI CIETYIOIINE YMECHHUS:

HOSCHATH Ha IPUMeEpax pa3Indus MEXy MO3ULIIMOHHBIMH U HETIO3UIIHOHHBIMH CUCTEMaMHU
CUMCIICHUS;

3aluChIBaTh U CpaBHHMBaATh Lienble uucia oT 0 go 1024 B pa3nuyHBIX MO3UIIMOHHBIX
CUCTEMaxX CUMCIIEeHUs (C OCHOBaHUAMHU 2, 8, 16), BHIMOIHATL apupMETHUYECKUE OTepaluy Haj
HUMU;

pPacKpbIBaTh CMBICI TOHSTUH «BBICKA3bIBAaHUE», «IOTHMYECKAs ONEpaLusiy», «IOTHYECKOe
BBIpa)KEHUEY;

3aMUChIBaTh JIOTMUECKHUE BBIPAKEHUS C HCIOJB30BaHUEM AU3IBIOHKINU, KOHBIOHKIHUU U
OTPHIIAHUS, ONPEAENATh HCTHHHOCTb JIOTMYECKHX BBIPAKEHHMM, €CITM W3BECTHBI 3HAYEHUS
UCTUHHOCTH BXOJSIIUX B HEro MEPEMEHHBIX, CTPOUTH TAOIMIIBI UCTUHHOCTU ISl JIOTHYECKHUX
BBIPAKECHMI;



pacKpbIBaTh CMBICI TOHATUH <«UCIOJHUTENBY, «AITOPUTM», «IIpOorpamMmay, MOHUMAas
pasHUIly MEXY YHOTPEOJIEHUEM 3TUX TEPMUHOB B OOBIICHHON peud U B UHPOPMATHUKE;

OIKCBIBATH AITOPUTM PEIICHUS 33]]a4 PA3IMYHBIMU CIIOCOOaMU, B TOM YHCIIE B BUIE OJIOK-
CXEMBI;

COCTaBJISITh, BBINOJHATH BPYYHYIO M Ha KOMIBIOTEPE HECIIOXKHBIE aJITOPUTMBI C
UCIIOJIb30BAHUEM BETBJIEHUH U LIUMKIIOB JJIS YIPaBJIEHUS HUCHOJHUTEISIMU, TaKUMHU Kak PoOor,
Yepenamka, YepTEKHUK;

UCIOJIb30BaTh KOHCTaHTbl U IEPEMEHHbIE PAa3JIMYHBIX THUIOB (YUCIIOBBIX, JOIMYECKHX,
CHUMBOJIbHBIX ), @ TAK)KE COJIEPIKAIIME UX BBIPAXKEHHUS, UCII0JIb30BaTh OIlEpaTop NPUCBAUBAHUS;

UCIIOJIb30BaTh IPU Pa3pabOTKe MPOrpaMM JOIMUECKHE 3HAUCHMs], OIIEpallui U BBIPAXKEHUS
C HUMU;

aHAJIM3UPOBATh NPEAJIOKEHHbBIE AITOPUTMBI, B TOM YHCJIE ONPENENIATh, KAKHE Pe3yJbTaThl
BO3MO>KHBI IIPU 33JJaHHOM MHOKECTBE UCXO/IHbIX 3HAUEHU;

CO3/1aBaTh M OTJIQKHBATh MPOrPaMMbI Ha OJHOM M3 SI3BIKOB mporpammupoBanus (Python,
C++, Ilackanb, Java, C#, LllkonbHbIA ANTOpUTMUYECKUN SI3BIK), peaqu3yrolnre HEeCIOXKHbIS
JITOPUTMbI 00Pa0OTKH YHCIIOBBIX JJAHHBIX C UCIOIb30BAHUEM LIUKJIOB U BETBJICHUM, B TOM YHCIIE
peanu3yrouue IpoBepKy ASIUMOCTH OJHOIO LEJIOr0 YUCiIa Ha JPYroe, IPpOBEPKY HATypallbHOTO
YHCia Ha IPOCTOTY, BbIEIEHUS U (P U3 HATYpaIbHOIO YUCIIA.

K koHIty 00y4eHus B 9 Kkjacce y o0yqaronierocsi OyayT copMUpPOBaHBI CICAYIONINE YMCHHUS:
pa3duBaTh 3a7aud Ha TOJ3aJa4M, COCTABISAThH, BBHINOIHITH BPYUYHYIO U Ha KOMIIBIOTEpPE
HECIIO)KHBIE AITOPUTMBI C MCTIOJIb30BAaHUEM BETBIICHHIA, INKJIOB M BCTIOMOTaTEIbHBIX aITOPUTMOB
JUTSL yIpaBIeHUS! UCTIOTHUTENSAIMU, TakUMH Kak PoboT, Uepenaiika, YepTExxHUK;

COCTABIIATh M OTJIAXKUBATh MPOTPAMMBI, PEATH3YIONINE THIIOBBIE alTOPUTMBI 00pabOTKH
YHCIIOBBIX TMOCIEI0BATEIBHOCTEH WM OJJTHOMEPHBIX YHCIOBBIX MAacCUBOB (IIOMCK MaKCUMYMOB,
MUHHMYMOB, CYMMBI FJTH KOJIMYECTBA DJIEMEHTOB C 33JAHHBIMH CBOHCTBaMH) Ha OJJTHOM U3 SI3BIKOB
nporpammupoBanus (Python, C++, ITackans, Java, C#, IllkonbHbI AIrOpUTMUYECKH SI3BIK);

PacKpbIBaTh CMBICH MOHITHHA «MOJIEIBY, «MOJIEIIMPOBAHUEY, ONMPEICISATh BUABI MOJCICH,
OLIEHUBATh aJIeKBAaTHOCTb MOJIEJIN MOJIETUPYEMOMY OOBEKTY M LIEJIIM MOJIEIMPOBAHMS;

UCTIONB30BaTh Tpadbl M IEPEeBbs IS MOJCITUPOBAHMS CUCTEM CETEBOM M MEpapXHUECKOU
CTPYKTYPBbI, HAXOAUTh KpaT4alInii myTh B rpade;

BbIOMpaTh CHOCOO MPEACTaBICHHUS JAHHBIX B COOTBETCTBMM C IIOCTaBJICHHOHN 3ajaueit
(Tabmuibl, cXeMbl, rpadUKu, AUArpaMMbl) C UCIIOJIb30BAHHUEM COOTBETCTBYIOIINUX MPOTrPAMMHBIX
cpencTB 00pabOTKH JIaHHBIX;

UCIIOJIb30BaTh JIEKTPOHHBIE TaOIUIBI 1151 00pabOTKH, aHAIN3a M BU3YaJTU3aI[UH YHCITOBBIX
JTAHHBIX, B TOM YHCJIE C BBIJICJICHUEM JHara3oHa TaOIHIbl U YHIOPSIOUYMBaHUEM (COPTUPOBKOIN)
€ro 3JIEMEHTOB;

co3/laBaTh W TPHUMEHATh B DIIEKTPOHHBIX TaOnuuax ¢GOpMyNbl JUIS pPacdéToB C
UCIIOJIb30BAaHUEM BCTPOCHHBIX apU(PMETHUECKUX (DYHKIMH (CyMMHUPOBaHHUE U MOJICUET 3HAYCHUH,
OTBEYAMOIINX 3aJaHHOMY YCJIOBHIO, CpeaHee apu(MeTHYecKkoe, TOWUCK MaKCHUMalbHOTO |
MHUHHMAaJIbHOTO 3HaUEHHsI), a0COIIOTHOM, OTHOCUTENBbHOM, CMEIIaHHOH apecaluy;

UCTIONIB30BaTh AJIEKTPOHHBIC TAOJMHIBI JUII YUCIEHHOTO MOJEIHPOBAHUS B TPOCTHIX
3aja4ax U3 pa3HbIX yUEOHBIX MPEAMETOB;

UCTIOIB30BaTh COBPEMEHHBIE WHTEPHET-CEPBHCHI (B TOM YHCIE€ KOMMYHHKAIIHOHHBIE
CepBUCHI, 00JauHbIe XPAaHWIMIIA JAHHBIX, OHJAWH-TIPOrpaMMbl (TEKCTOBBIE W Trpaduyeckue
PEAAKTOPHI, CpeIbl pa3pabOTKH)) B yueOHOM M MOBCETHEBHOM IEITEILHOCTH;

IOPUBOANUTH TPUMEPHI HCIIOJIB30BaHUS T'e€OMH(POPMAIMOHHBIX CEPBHUCOB, CEPBHCOB
TOCYJapCTBEHHBIX YCIYT, 00pa30BaTeNIbHBIX cepBUCOB MHTEpHETa B yueOHOI W MOBCEIHEBHOM
NesITeTbHOCTH;

UCIIOJIb30BaTh  PA3IMYHbIE CPEICTBA 3alUTBl OT BPEJOHOCHOTO IMPOTPAMMHOIO
o0ecrieyeHus, 3alIMIIaTh MePCOHATBHYI0 HH(OPMAIMIO OT HECAHKIIMOHUPOBAHHOIO JOCTYyNa U



€ro TMOCIeACTBUN (pasryamieHusi, TMOAMEHBI, yTpaTbl JaHHBIX) C YYETOM OCHOBHBIX
TEXHOJOTUYECKUX M COIMAIBHO-TICHXOJIOTHYECKUX AaCIEKTOB HCIIONb30BaHMs ceTd VIHTepHeT
(ceTeBasi aHOHUMHOCTH, U(POBOH ciel, AyTEHTUYHOCTh CYOBEKTOB M PECYpCOB, OMACHOCTb
BPEIOHOCHOTO KO/1a);

pacrio3HaBaTh TONBITKM W MNPEOYNpeXJaTh BOBJICYCHHE C€e0sI M OKPYXKAIOMUX B
JIECTPYKTUBHBIE U KPUMHHAIIBHBIE (POPMBI CETEBOW aKTUBHOCTH (B TOM 4HMCIe KHOEpOyJUIUHT,
¢dumuHr).



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

Ne i/

KoanyecTBo 4acoB

HaumeHoBaHue pa3iesioB U TeM

JaekTpoHHbIe (HU(pOBbHIE)

NPOrpamMMblI Bcero Kontpoannbie  Ipaxtuieckue oOpa3oBaTe/IbHBIE pecypchl
Pa3nea 1. [lu¢gpoBasi rpaMOTHOCTH
11 KowmeiOTep - yHHRCpCankioe 2 https://m eds00.r/UPD9STCO1
yCTPOMCTBO 00PaOOTKHU JAHHBIX
1.2 [Iporpammel 1 JaHHbBIC 4 https://m.edsoo.ru/RQ81IHEYWU
1.3 KoMmnbroTepHbIe ceTH 2 https://m.edsoo.ru/L19DBLLHU
Wroro mo paszneny 8
Paznen 2. Teopernueckue 0CHOBBI MH(pOpPMATH
2.1 Mnopmatst u unhopmatomnisie 2 https://m.edsoo.ru/31DOPK49P
HPOLIECCHI
2.2 [pencraBnenne nHpOpMAUH 9 https://m.edsoo.ru/WBF0S9ZCV
Hroro no paszneny 11
Pa3nea 3. UnpopManoHHbIE TEXHOJTOTHH
3.1 TekcToBbIC TOKYMEHTHI 6 https://m.edsoo.ru/CNE4ACTHGA
3.2 KomnbsrotepHas rpadpuka 4 https://m.edsoo.ru/MAG6L01I3C
3.3 MynbTUMEINIHBIC TIPE3CHTAINN 3 https://m.edsoo.ru/JYYYY5HKY
Hroro mo pazneny 13
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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8 KJIACC
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KosmuecTBo yacos
Konrpoabnbsie IIpakruuyeckue

DJIeKTpOoHHbIe (LM (ppoBbIE)

NMpOrpaMMblI Bcero paBoTEI paBOTI o0pa3oBaTejbHbIE PeCypChl
Pa3znea 1. TeopeTudeckue 0CHOBbI MH()OPMATHKH
1.1 CHCTEMBI CYUCIICHHS 6 1 https://m.edsoo.ru/SMER3WA20
1.2 DJIeMEHTBI MAaTEMAaTUYECKOM JIOTUKH 6 1 https://m.edsoo.ru/DMP7TAX30
Uroro no pazneny 12
Paznen 2. AaroputMbl 1 NIpOrpaMMHpPOBaAHUE
2.1 HenoHHTe M W /T OPHTMSI. 10 1 https://m.edso00.ru/G5RZO70AW
ANTOPUTMUYECKUE KOHCTPYKITHH
2.2 SI3BIK MPOrpaMMHPOBAHUS 9 https://m.edsoo.ru/A7SYRVRJO
2.3 AHanu3 ajJropuTMoB 2 https://m.edsoo.ru/POKGBHGO00
Hroro no paszneny 21
PeszepBHOe Bpemst 1
OBIIEE KOJIMYECTBO YACOB I1O 34 3 0

I[TPOT'PAMME
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9 KJIACC

HauMeHnoBaHue pa3aesioB M TeM
Ne i/ pasi

KoimmuecTBo yacos
Kourpoububie IIpakTHyeckue

DJlIeKTpoHHbIe (LM (ppoBbIE)

NPOrpaMmbl Bcero paBoTLI paBoTLI o0pa3oBaTe/bHbIE Pecypchl
Pasznea 1. ludpoBasi rpamoTHOCTH
['moGanbHas cetb MHTEpHET 1
1.1 CTpareruu 0€30MacHOTO TTOBEICHUS B 3 https://m.edsoo.ru/M27Y8144E
Hel
1.2 Pabora B undopmaronrom 3 https://m.edsoo.ru/NGZOUIOE9
IPOCTPAHCTBE
Utoro no pazneny 6
Pa3nea 2. TeopeTruueckue 0CHOBbI HH(POPMATHKH
21  Monemposarie kak MeToq 8 1 https://m.eds00.ru/DGM34BVUL
MO3HAHUS
Wroro mo pazneny 8
Pa3nea 3. AnropuTmMbl M1 IPOrpaMMHpPOBaHHE
3.1 Pa3zpaboTka anropuTMoB U IporpamMm 6 1 https://m.edsoo.ru/MD5WV172T
3.2 VYnpasnenue 2 https://m.edsoo.ru/GKKEIRZFU
Hroro no paszneny 8
Paznen 4. UndopmaumoHHbIe TEXHOJIOTUH
4.1 DJIeKTPOHHBIC TAOIUI[BI 10 https://m.edsoo.ru/HT451019V
42 HGOPMAUHOHHLIC TEXHONOIHI B 1 https://m.eds00.ru/6 WEQ7HYED
COBPEMEHHOM OOIIECTBE
Hroro no paszneny 11
PezepBHOE Bpemst 1
OBUIEE KOJIMYECTBO YACOB I10 34 5 0

ITPOTPAMME



https://m.edsoo.ru/M27Y8144E
https://m.edsoo.ru/NGZ0UI0E9
https://m.edsoo.ru/DGM34BVUL
https://m.edsoo.ru/MD5WV172T
https://m.edsoo.ru/GKKEIRZFU
https://m.edsoo.ru/HT45IO19V
https://m.edsoo.ru/6WEQ7HYED

INOYPOYHOE IINTAHUPOBAHUE
7 KJIACC

Ne

u/n Tema ypoka

Komnerorep —
YHHUBEpPCATbHOE
BBIYUCIIUTEILHOE

1 yCTPOICTBO, paboTaroiiee
1o nporpamme. TexHuka
0€30MMacHOCTH U TIpaBUiia
paboTHI Ha KOMITBIOTEPE

Hcropus u coBpeMeHHbIE
2 TEHJCHIIMH Pa3BUTHUS
KOMITBIOTEPOB

[IporpamMmmMHoe obecrieueHue
3 KommbroTepa. [IpaBoBas
OXpaHa MPOrpamMM M TaHHBIX
®daiinel 1 manku. OCHOBHBIE
4 onepanuu ¢ aitiamu u
MarKamMu

KoanuecTBo 4acoB

Bcero

KonTpoJibHbIE
padoThI

IpakTuyeckue
padoThI

Jlara
U3y4eHust

JIeKTPOHHBbIE HU(POBBHIE
o0pa3oBaTejibHbIE PeCypPChI

https://m.edsoo.ru/6SEEBHI9FV

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

https://m.edsoo.ru/5IMOL0141

https://m.edsoo0.ru/R5BIYWLHT

ApxuBanys JaHHbIX.
5 Hcnonp3oBanue nporpamm-
apX1BaTOPOB

https://m.edsoo.ru/ZBVAPNQOJ3

KomMmnbrotrepHsie BUPYCHI U
AHTUBUPYCHBIE TIPOTPAMMBI

KommnsrorepHsie cetn.
7 [Touck nupopmanuu B ceTu
HNuTepner

https://m.edsoo.ru/XXZEEQBH9

https://m.edso0.ru/T1801C62S

CepBHUCHI UHTEPHET-
8 koMMmyHuKaiui. CereBoi
stuket. Ctpareruu

https://m.edsoo0.ru/3FO0QX2074



https://m.edsoo.ru/6SEEBH9FV
https://m.edsoo.ru/7LAXEGTAP
https://m.edsoo.ru/5IMOL014I
https://m.edsoo.ru/R5BIYWLHT
https://m.edsoo.ru/ZBVAPNOJ3
https://m.edsoo.ru/XXZEEQBH9
https://m.edsoo.ru/TI80IC62S
https://m.edsoo.ru/3FOQX2QZ4

0€3011acHOT0 MOBEICHUS B
HNurepnere

Wudopmanus u naHabe

https://m.edsoo.ru/QLLTKFAS0

10

11

12

13

HNudopmannonnbie
MIPOIIECCHI

Paznoobpa3zue sS36IK0B U
anasuToB. EcTecTBeHHBIC U
(hopMabHBIC S3BIKA

JIBOWYHBIH andaBwur.
[IpeobpazoBanue 100600
anaBuTa K TBOMYHOMY
[IpencraBnenne TaHHBIX B
KOMIIBIOTEpE KaK TEKCTOB B
JBOMYHOM ajipaBUTE

https://m.edso0.ru/R4GZWVISY

https://m.edso0.ru/46DOC1MQ1

https://m.edsoo.ru/DVHLTACXY

https://m.edsoo.ru/SDXNOD50A

14

Envnanns! usmepenus
MH(}OPMALIUY U CKOPOCTH
nepeauy JaHHBIX

https://m.edsoo.ru/LOHOGLHOU

15

KoaupoBanue TeKCTOB.
PaBHOMEpHBIE M
HEPaBHOMEPHBIE KOJIbI

https://m.edsoo.ru/VWHQ997FY

16

17

JlekonupoBanue
COOOIIEHU.
WNudopmannoHHblii 00bEM
TEeKCTa

[udposoe npencrasienne
HEMPEePHIBHBIX JTAHHBIX

https://m.edsoo.ru/WFEBO90OCC

https://m.edsoo0.ru/C74FZTZY9

18

KoaupoBanue 1igera.
Orenka nHGOPMAITIOHHOTO
o0BEMa rpaguueckux
JAHHBIX JJIs1 pAaCTPOBOTO
M300pakKeHUS

https://m.edso00.ru/09JVVNY9Y

19

KoaupoBanue 3Byka

https://m.edsoo.ru/BLO8BUIHX



https://m.edsoo.ru/QLLTKFA80
https://m.edsoo.ru/R4GZWV9SY
https://m.edsoo.ru/46DOC1MQ1
https://m.edsoo.ru/DVHLTACX7
https://m.edsoo.ru/SDXN0D5OA
https://m.edsoo.ru/LOHOGLHOU
https://m.edsoo.ru/VWHQ997FY
https://m.edsoo.ru/WFEBO9OCC
https://m.edsoo.ru/C74FZTZY9
https://m.edsoo.ru/09JVVNY9Y
https://m.edsoo.ru/BLQ8BUIHX

20

21

22

Pe3epBHbIii ypok
«KonTponpsHas pabota o
teme "lIpencraBnenue
uHpopmanuu'"»
TekcToBbIE JOKYMEHTBI, UX
BBOJI U PE€AAKTUPOBAHUE B
TEKCTOBOM IIPOLIECCOPE

dopmarupoBaHue
TEKCTOBBIX JOKYMEHTOB

https://m.edso00.ru/0CVNG5H1X

https://m.edsoo.ru/QR7TMWF1XM

https://m.edso0.ru/GORAK7D9D

23

24

25

[TapameTpsl CTpaHHUIIBL.
Cnoucku 1 Tabauubl

BcraBka HETEKCTOBBIX
00BEKTOB B TEKCTOBBIC
JTIOKYMEHTBI
NuTennexryanbHble
BO3MOYXHOCTH COBPEMEHHBIX
cucteM 00pabOTKH TEKCTOB

https://m.edsoo.ru/USH2MSPYM

https://m.edsoo.ru/YSB7Z72F6

https://m.edsoo.ru/IGEUSOUF2

26

27

O06o06menue u
cHCTEeMaTH3aInsI 3HaHUH 110
TeMe «TeKcToBbIS
TIOKYMEHTBI

I'paduueckuii penakrop.
PactpoBsie pucyHku

https://m.edsoo.ru/MWJD202KG

https://m.edsoo.ru/VOR4QAONI

28
29

Onepanuu pe1akTUPOBAHUS
rpaguIecKkux 0OBEKTOB

Bekrophas rpaduka

https://m.edsoo.ru/F6KD5QWOM

https://m.edsoo0.ru/RS9RGY59R

30

O6o06menue u
cUCTeMaTH3aInsI 3HaHUH 110
teme «KoMmbroTepHas
rpadukay. [IpoBepounas
pabora / Beepoccuiickas
poBepoyHas paboTa

https://m.edso0.ru/2B7RXLXYB



https://m.edsoo.ru/0CVNG5H1X
https://m.edsoo.ru/QR7MWF1XM
https://m.edsoo.ru/G9RAK7D9D
https://m.edsoo.ru/USH2MSPYM
https://m.edsoo.ru/YSB7Z72F6
https://m.edsoo.ru/IGEU8OUF2
https://m.edsoo.ru/MWJD202KG
https://m.edsoo.ru/V9R4QA0NI
https://m.edsoo.ru/F6KD5QWOM
https://m.edsoo.ru/RS9RGY59R
https://m.edsoo.ru/2B7RXLXYB

31

Pe3epBHbIit ypok.
O6o06menne u
cUCTeMaTu3alus 3HaHU /
Bcepocculickas
IpoBepoyHasi paboTta

https://m.edsoo0.ru/O3PMDI76P

32

IToaroroBka
MYJIbTUMEAUITHBIX
Mpe3eHTalMI

https://m.edsoo.ru/EEKD5SOHO

33

JloGaBieHue Ha ClIaia
ayJIMOBU3YyaJIbHBIX JIaHHBIX,
AHUMAIlUH U TUIIEPCCHIIOK

https://m.edso0.ru/EX0ZXANBG

34

O06006111eHE U
cHCTEeMaTH3aInsI 3HaHUH 110
Teme «MynbTUMeIuiiHbIe
MPE3EHTALUM

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

34

https://m.edso0.ru/IGOK35DD8



https://m.edsoo.ru/O3PMDI76P
https://m.edsoo.ru/EEKD5SOHO
https://m.edsoo.ru/EX0ZXANBG
https://m.edsoo.ru/IGOK35DD8

8 KJIACC

KoauuecTBO 4acoB

Ne HMara DJIeKTpOHHbIe U (pPOBbIE
n/n Tema ypoxa Bcero Kontpoaburie  Ipaxruveckue U3YYEeHUsS oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI

Herno3umnmmonuesie u

1 IMO3ULIMOHHBIE CUCTEMBI 1 https://m.edso0.ru/OH168N1ING
CUYUCIICHUS

2 Passepuyras Gopma samcn 1 https://m.eds00.ru/OIXKRYJ1S
ypcia
JIBonuHas cuctema
CYUCJICHUS.

3 ApudmeTrdeckne ornepanuu 1 https://m.edsoo.ru/AMWF8DE4Z
B JIBOMYHOU CUCTEME
CUHCIIEHUS

4  Bocmepnunas cucrema 1 https://m.eds00.ru/3K4YLITKU
CUUCIIEHUS

5 [Hecrnanuarepuras 1 https://m.eds00.ru/F6EX7LQJIXY
CHCTEMA CUUCIICHUS
O06001menue u

6 CHCTCMATH3ALHA SHAHIU TIO 1 https://m.edso0.ru/232W830CB
TeMe «CUCTEMBI
CUUCIICHUS

7 Jlornueckue BeICKa3bIBAHUS 1 https://m.edso0.ru/QGSRGFKDY

8 Jlorideckue onepanyn «i», 1 https://m.edsoo.ru/S4ARZCE5V
KT, «HE»

g  Onpenesemue uCTunROCTH 1 https://m.eds00.ru/OKEMNWELY
COCTABHOT'O BBICKA3bIBAHUS

10 TaOnuIBl HCTHHHOCTH 1 https://m.edsoo.ru/QAAE7XDH3

11 Jlornueckue dJIeMEHTHI 1 https://m.edsoo.ru/l6CNEKHGME



https://m.edsoo.ru/0H168N1NG
https://m.edsoo.ru/OIXKRYJ1S
https://m.edsoo.ru/AMWF8DE4Z
https://m.edsoo.ru/3K4YL1TKU
https://m.edsoo.ru/F6X7LQJXY
https://m.edsoo.ru/232W83OCB
https://m.edsoo.ru/QGSRGFKDY
https://m.edsoo.ru/S4ARZCE5V
https://m.edsoo.ru/QKFMNWFLY
https://m.edsoo.ru/QAAE7XDH3
https://m.edsoo.ru/6CNEKHGME

12

KontposbHas pabota mo
TeMe «DIEMEHTEI
MaTeMaTHYECKOU JIOTUKID)

https://m.edsoo.ru/JZFVQ4V57

13

14

ITonsTHE anropuTma.
Hcnonaureny anropuTMoB
CaolicTBa ajiropuT™a.
CriocoOblI 3anucu ajaropurMa

https://m.edsoo0.ru/TIVIJTTCAB

https://m.edsoo.ru/V4Y2MAATG

15

16

17

18

AnroputMuyeckas
KOHCTPYKITUSA
«cienoBanuey. JIMHEMHBIN
AITOPUTM
AJiroputTmMuYecKas
KOHCTPYKLUSI «BETBJICHUEY:
MIOJTHASI ¥ HETIOJTHAs! (POPMBI
AnroputMuyeckas
KOHCTPYKIHS «TTOBTOPEHUEN
PopManbHOE UCTIOJHEHNE
anropuTMa

https://m.edso0.ru/D988TRC8V

https://m.edsoo.ru/ XEVM28ZWT

https://m.edsoo.ru/U4U7XUT1H

https://m.edso0.ru/QV6XREQW4

19

20

Pa3paboTka HECTIOKHBIX
aJITOPUTMOB C
UCIIOJIb30BaHUEM IHKIIOB
JUISL yIPaBIICHUS
(bopManbHBIMU
UCTIOJTHUTEIISIMU

Pa3paboTka HECTTOXKHBIX
QJIITOPUTMOB C
HCIIOJIb30BAHNUEM IIUKJIOB U
BETBJICHUH JJIs1 YIIPABIICHUS
(dbopManbHBIMU
UCHOJIHUTEIISIMU

https://m.edsoo.ru/UEWNJTKA1

https://m.edsoo.ru/TAUXHLAOOQO

21

BrinosiHeHue anropuTMoB

https://m.edsoo0.ru/50A9R13NF



https://m.edsoo.ru/JZFVQ4V57
https://m.edsoo.ru/TJVJTTCAB
https://m.edsoo.ru/V4Y2MAATG
https://m.edsoo.ru/D988TRC8V
https://m.edsoo.ru/XEVM28ZWT
https://m.edsoo.ru/U4U7XUT1H
https://m.edsoo.ru/QV6XREQW4
https://m.edsoo.ru/UEWNJTKA1
https://m.edsoo.ru/1AUXHLAO0
https://m.edsoo.ru/5OA9R13NF

22

23

24

O06001menue u
CHCTEMAaTH3aINsI 3HaHUH 110
TeMe «McrojlHuTEe I N
QITOPUTMBIL.
AJITOpUTMHUYECKHUE
KOHCTPYKIIUK

SI3BIK IPOrpaMMHPOBAHHS.
Cucrema
IPOTPaMMHUPOBAHUS

[Tepemennsie. Oneparop
MIPUCBauBaHUS

https://m.edsoo.ru/DBR96AU59

https://m.edsoo.ru/VYYOSREH1

https://m.edso0.ru/Q0Q36SYH4V

25

26

27
28

IIporpamMmmupoBanue
JIMHEWHBIX AJITOPUTMOB
Pazpabotka nporpamm,
COJIEpIKalIMX OlepaTop
BETBJICHUS
Juanorosas oTnaaka
MporpaMm

[uxka ¢ ycioBuem

https://m.edsoo0.ru/5W74076S3

https://m.edso0.ru/UQ1S3BIVJ

https://m.edsoo.ru/IAWI0O5NJ7

https://m.edsoo.ru/FY31SPT94

29
30

uxn ¢ nepeMeHHON

O6paboTka CUMBOJILHBIX
JTAHHBIX

R R R e,

https://m.edsoo.ru/U6AHGB03K

https://m.edsoo.ru/\WXMKYQO7X

31

O06o061ieHue U
cUCTeMaTH3aInsI 3HaHUH 110
TeMe «SI3bIK
MIPOTPaMMHUPOBAHUS
ITpoBepounas pabota /
Bcepoccutickas
MpoBepoyHas pabora

https://m.edso00.ru/QQOQP3FNCD

32

PesepBHbIii ypOK.
O06001IeHNEe 1
cucTreMaTu3alus 3HaHui U

https://m.edsoo.ru/VI701RLPK



https://m.edsoo.ru/DBR96AU59
https://m.edsoo.ru/VYY0SREH1
https://m.edsoo.ru/QQ36SYH4V
https://m.edsoo.ru/5W74OZ6S3
https://m.edsoo.ru/UQ1S3BIVJ
https://m.edsoo.ru/IAWI05NJ7
https://m.edsoo.ru/FY31SPT94
https://m.edsoo.ru/U6AHGB03K
https://m.edsoo.ru/WXMKYQO7X
https://m.edsoo.ru/QQQP3FNCD
https://m.edsoo.ru/VI701RLPK

33

YMEHHH 110 KypCy
uHpopmatuku 8§ kiacca /
Bcepoccutickas
poBepouHas paboTa

AHau3 alropuTMOoB.
Omnpenenenre BO3MOXKHBIX
PE3YILTATOB PaOOTHI
JITOpUTMa MPU 3aJJaHHOM
MHOKECTBE BXOJTHBIX
JTAHHBIX

https://m.edsoo.ru/OHBV45LLN

34

AHanu3 alNropuTMOB.
Ornpenenenne BO3MOKHBIX
BXOJTHBIX JJAHHBIX,
MMPpUBOAAIINX K JAHHOMY
pe3yabTary

https://m.edsoo.ru/71W3GZ5A8

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

34



https://m.edsoo.ru/0HBV45LLN
https://m.edsoo.ru/71W3GZ5A8

9 KJIACC

Ne

w/n Tema ypoka

Bcero

KoauuyecTBO 4acoB

Konrpoabnbsie IIpakruuyeckue

padoThI

padoThI

Jlara
U3yYeHUS

DJIeKTPOHHbIEe HH(POBbIE
o0pa3oBaTe/IbHbIE Pecypchl

I'moGanbHas ceth MIHTEpHET.

1 IP-anpeca y3noB. bonbine
JTAHHBIC

https://m.edsoo.ru/UB3JKBQYM

NudopmanmonHas
0€30MacHOCTb

Vder noustus 0o
uH(pOpMaITMOHHOM
0€30MacHOCTH NpU

3 CO3aHUU KOMIUIEKCHBIX
MH(OPMaLMOHHBIX
00BEKTOB B BUE BEO-
CTpaHUII

Buasl nesatenbHOCTH B CETH
HNuteprer

OO0J1auHbIC TEXHOJIOTUH.
Hcnonp30BaHue OHIANH-
odwuca s pa3paboTKu
JIOKyMEHTOB

https://m.edsoo.ru/303AH11JB

https://m.edsoo.ru/5EZUEI6XI

https://m.edso0.ru/9H98AEQG5

https://m.edsoo.ru/RDLTKDIEY

O06o06mIcHNE U
cUCTeMaTH3aIus 3HaHUH 110
temaM «I 1mobanbHas CeTh
WHTepHeT u cTparerun
0e30I1acHOTO MTOBEICHUS B
Heiy, «PaboTa B
UH(HOPMAIIMOHHOM
MIPOCTPAHCTBEY

https://m.edsoo.ru/A65FGDKCH

Mogenu u MoJeIupoBaHuUE.
Knaccudukanuum mozgeneit

https://m.edsoo.ru/10LAY40SD



https://m.edsoo.ru/UB3JKBQYM
https://m.edsoo.ru/3O3AH1IJB
https://m.edsoo.ru/5EZUEI6XI
https://m.edsoo.ru/9H98AEQG5
https://m.edsoo.ru/RDLTKDIEY
https://m.edsoo.ru/A65FGDKCH
https://m.edsoo.ru/10LAY4OSD

10

Tabnuyasle MoIeIN

Pa3zpaboTtka ogHOTAOIMIHON
6a3bl qanHbIX. CocTaBlicHHE
3armpocoB K 0a3e JaHHBIX

I'pad. Becosas marpuna
rpada. JnuHa myTi Mexy
BepIIMHaMU Tpada.
Beruncnenune konngecTa
IIyTE€N B HAIIPABJICHHOM
AIMKIIMYECKOM rpade

https://m.edsoo0.ru/9RVCHEG649

https://m.edsoo.ru/OCHZCHMZ8

https://m.edsoo0.ru/QAZPCFUJW

11

Hepero. ITepebop
BapHAHTOB C TIOMOIIBIO
JepeBa

https://m.edsoo.ru/FJI9Y8V4P

12

13

14

15

16

Maremaruueckoe
MOACIIUPOBAHUC

OTallbl KOMIIBIOTCPHOT'O
MOACIIUPOBAHUA

0O00011eHne "
cucTeMaTH3anus 3HaHUi.
KonTposabHas pabora no
TemMe «MoieIMpoBaHue KaK
METO/1 TO3HAHMS

PaszOuenne 3amaun Ha
noa3aaaun. CocTaBlieHHE
aJTOPUTMOB U TPOTPAMM C
HCTI0JIb30BAaHUEM
BETBIICHUM, ITUKJIOB U
BCIIOMOTATENIbHBIX
aJTOPUTMOB

OnHoMEpHbBIE MACCUBBI

https://m.edsoo.ru/OPNCB5LUY

https://m.edso0.ru/JCU2XL560

https://m.edso00.ru/OLM7SHO33

https://m.edso00.ru/8XJXNF806

https://m.edso0.ru/\VV33JL9Y4L

17

TuIoBbIE AIITOPUTMBI
00pabOTKH MacCHUBOB

https://m.edsoo.ru/K4EJDMDMJ



https://m.edsoo.ru/9RVCHE649
https://m.edsoo.ru/OCHZCHMZ8
https://m.edsoo.ru/QAZPCFUJW
https://m.edsoo.ru/FJI9Y8V4P
https://m.edsoo.ru/0PNCB5LUY
https://m.edsoo.ru/JCU2XL56Q
https://m.edsoo.ru/OLM7SHO33
https://m.edsoo.ru/8XJXNF8O6
https://m.edsoo.ru/V33JL9Y4L
https://m.edsoo.ru/K4EJDMDMJ

18
19

CoptupoBka MaccuBa

O0paboTka MoTOKa JaHHBIX

https://m.edsoo0.ru/FNHKT7K36

https://m.edsoo.ru/SHXYWDUNR

20

0O0001EeHue 1
cUCTeMaTH3aIs 3HaHUM.
KoHnTtposbhas padoTa mo
teme «Pa3paborka
AJITOPUTMOB M IIPOTPAMM))

https://m.eds00.ru/8Y1M9GX30

21

22

VYmpasnenue. Curnain.
OGparHas CBs3b

Po6oruzupoBannbie
CHCTEMBI

https://m.edso0.ru/L9TRK1VTO

https://m.edsoo.ru/MH57R1W1B

23

DIIeKTPOHHBIE TaOIHUIIBI.
Tune! JaHHBIX B SYEUKaX
3JICKTPOHHOM TAOIHIIBI

https://m.edso0.ru/4516 A0A16

24

PenaktupoBanue u
dbopMaTupoBaHue TaOIHIIL

https://m.edsoo.ru/TMK6TCIBL

25

26

27

28

29

Berpoennsle pyHKIMM 15
MIOVCKa MaKCHUMyMa,
MHUHHMYMa, CYMMBI U
CpeIHero apuPpmMeTHIECKOro
CoptupoBka u QpuiIbTpanus
JTAHHBIX B BBIJICICHHOM
Jrara3oHe

ITocTpoenne nuarpamMm u
rpaduKOB B SJEKTPOHHBIX
TadIuIax
OTHOCHUTENbHAS,
a0COJIIOTHAS U CMEIIIaHHAas
ajpecarus

VcII0BHBIE BBIUKMCIICHUS B
JIEKTPOHHBIX TAOJIHIIAX

https://m.edsoo0.ru/4VFQO1JSL

https://m.edsoo.ru/4YJJIOW?27

https://m.edsoo.ru/XAQ390FA9

https://m.edsoo.ru/BOKB9CCTC

https://m.edso0.ru/7J4CQG56T



https://m.edsoo.ru/FNHKT7K36
https://m.edsoo.ru/SHXYWDUNR
https://m.edsoo.ru/8Y1M9GX3Q
https://m.edsoo.ru/L9TRK1VT0
https://m.edsoo.ru/MH57R1W1B
https://m.edsoo.ru/45I6A0A16
https://m.edsoo.ru/TMK6TCIBL
https://m.edsoo.ru/4VFQO1JSL
https://m.edsoo.ru/4YJJI0W27
https://m.edsoo.ru/XAQ39QFA9
https://m.edsoo.ru/BOKB9CCTC
https://m.edsoo.ru/7J4CQG56T

30

31

O6paboTka O0IBIIHX
HAOOPOB JTAaHHBIX
YHucneHHOe MOJIETMPOBAHKE
B DJICKTPOHHBIX TaOJIHIIaX

https://m.edsoo.ru/V4BJBT4LX

https://m.edsoo.ru/KCO8RK30J

32

33

0O0001EeHue 1
cucTeMaTu3aIys 3HaHuM 110
TeMe «JEKTPOHHbBIE
TaOIUIIBI»

Posb uHpOpMALIMOHHBIX
TEXHOJIOTUH B Pa3BUTHH
HKOHOMHKH MHUPa, CTPAHBI,
peruona

https://m.edso0.ru/1UK84LSGZ

https://m.edsoo.ru/95HKFEMN4

34

PesepBHBIil ypoK.
O06o0mmenue u
cucremarusanus. Mrorosoe
MOBTOPEHHE

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

34

https://m.edsoo.ru/SCEFMNUNRW



https://m.edsoo.ru/V4BJBT4LX
https://m.edsoo.ru/KCO8RK30J
https://m.edsoo.ru/1UK84LSGZ
https://m.edsoo.ru/95HKFEMN4
https://m.edsoo.ru/SCFMNUNRW

MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA30BATEJIbHOM ITPOI'PAMMBI

7 KVIIACC

Kon
MPOBEPSAEMOro
pe3yJbTara

1

11

1.2

1.3

14

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

[To teme «l{udpoBasi r(paMOTHOCTHY

[ToscHAT, Ha TpUMEpax CMBICA MOHATUH  «uHMOpPMAIHY,
«nHPOPMAIIMOHHBIA ~ TIpoliecc»,  «obpaboTrka  mHpOpMaIUny,
«XpaHeHne HHPOopMaLUNy, «Iepeaada HHGopMaITum»

IIpuBoguTe INpUMEpPBl COBPEMEHHBIX YCTPOWCTB XPAaHEHUS U
nepeaay  uHGOpMalMU, CPaBHHUBAaTh  HUX  KOJIWYECTBEHHbIE
XapaKTEPUCTUKH

[Tonydat W HCHONAB30BaTh HHPOPMALHUIO O XapaKTEPUCTHKAX
[EPCOHAIBHOIO KOMIIbIOTEPA U €r0  OCHOBHBIX  DJIEMEHTaX
(mpoueccop, omnepaTuBHas MaMATh, JIOJTOBPEMEHHas IaMsATh,
yCTpOICTBA BBOJA-BbIBOJIA)

CoOOTHOCUTH XapaKTEPUCTUKHU KOMIIbIOTEPA C 33Ja4aMi, PEIIaeMbIMU
C €ro NOMOIIBIO

1.5

1.6

1.7

1.8

OpueHTHpOBATLCS B MEPAPXUUECKON CTPYKType (aioBoil cuctembl
(3ammchIBaTh MosTHOE UM (haiia (kaTayora), myTh K (ailry (Katanory)
0 MMEIOMIEMYCSl ONHMCAaHHIO (HAIJIOBOM CTPYKTYpBl HEKOTOPOTO
MH(OPMALIOHHOT'O HOCUTEJS)

PaGoTate c (haiimoBoil cHCTEMON MEPCOHATBHOTO KOMITBIOTEPA C
HCIOJIb30BaHUEM rpaduyeckoro uHTepdeiica: C031aBaTh
(kommMpoBaTh, TEpeMeIIaTh, I[EPEUMEHOBBIBATh,  VAAIATH U
apXuBHUpOBaTh (Halabl M KaTaJoTH, HCIOJIb30BaTh AHTUBUPYCHYIO
porpammy)

Hckare wHpopMarnuio B MHTepHETE (B TOM 4YHCIIe TIO KIFOUYEBBIM
CJIOBaM, MO U300paXKeHHI0), KPUTHUYECKH OTHOCUTHCS K HaMJIEHHOM
uH(OpMAIlMK, OCO3HABATH OIMACHOCTH IS JIMYHOCTH M OOmIecTBa
pacmpocTpaHeHUs] BpEAOHOCHOW uH(pOpManuu, B TOM UHUCIE
AKCTPEMHCTCKOTO U TEPPOPUCTHUECKOTO XapaKTepa

[ToHUMAaTh CTPYKTYpY aJIpecoB BeO-pecypcoB

1.9

Hcnons30BaTh COBpPCMCHHBIC CCPBHUCHL I/IHTCpHCT-KOMMyHI/IKaLII/Iﬁ

1.10

Cobmonate TpeOoBaHHsI O€30MACHON HSKCIUTyaTallud TEXHUYECKHX
cpeacTB MHGOPMAIMOHHBIX M KOMMYHHMKAI[MOHHBIX TEXHOJOTHH,
coONI0/IaTh CEeTEeBOM ATHUKET, 0a30Bble HOPMBI HH(OPMAIIMOHHOMN
ATHKU U MpaBa Npu padoTe ¢ MPUIIOKEHUSIMHU Ha JIFIOOBIX YCTPOHCTBAX
u B MIHTepHeTe, BEIOMpaTh Oe301acHble CTPATETnH MOBEICHUS B CETH

1.11

HpI/IMeHHTL MECTOABI HpO(l)I/IJIaKTI/IKI/I HETaTUBHOI'O BJIUAHUSA CPEACTB
I/IH(l)OpMaHI/IOHHI)IX N KOMMYHHKAIIUOHHBIX TEXHOJIOTHI Ha 300pPOBLEE
IIOJIB30BAaTECIIA

ITo Teme «TCOpCTI/IquKI/IC OCHOBBI I/IH(I)OpMaTI/IKI/I))

2.1

KomupoBaTe u geKoaupoBaTh COOOIICHUS MO 3a/laHHBIM TIPABHIIAM,
JIEMOHCTPUPOBATh MOHUMAHUE OCHOBHBIX MPHUHIUIIOB KOAUPOBAHMS




2.2

2.3

WH(pOpMaIUK pa3InIHON TPUPOIBI (TEKCTOBOM, TpadynuecKou, ayauo-
CpaBHI/IBaTB JJINHBI COO6H.[CHPII>1, 3allMCAHHBIX B  Pa3JIMYHbIX
andaBuTax, oNepUpPOBaTh CAMHUIIAMH U3MEPEHUS HH(HOPMAITHOHHOTO
00BEMaA U CKOPOCTHU NIEpeauy JaHHBIX

OneHuBaTh W CpaBHUBATh pa3MEpbl TEKCTOBBIX, TIpadHUUECKuX,
3BYKOBBIX (haitsioB 1 BUIe0haidaIoB

[To reme «MHpOpMALIMOHHBIE TEXHOIOTHI)

3.1

8 KUIACC

[IpencraBisiTh  pe3yiabTaTbl  CBOECH  JAEATENBHOCTH B BHUJE
CTPYKTYPHUPOBAHHBIX WJUTIOCTPUPOBAHHBIX JIOKYMEHTOB,
MYJIbTUMEIUNHBIX MPE3CHTAIIUN

Kox
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/IbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl

1

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

11

1.2

1.3

1.4

2.1

2.2

IlosicusaT, Ha InpuMepax pas3jmyud MCExKAy MNO3UIHUOHHBIMU U
HCIMO3MIMOHHBIMU CUCTEMaMU CUHUCIICHUA

3anuchiBaTh U cpaBHMBAThH Lenble yucia ot 0 1o 1024 B pa3nuuHbIx
MO3UIIMOHHBIX CHCTeMaX cuucieHus (¢ ocHoBaHusMH 2, 8, 16),
BBITIOJIHSTH apU(PMETHUECKUE OTIEPALIMH HAJl HUMU

PaCKpLIBaTL CMBICIT  TIOHATHH «BBICKA3bIBAHHUC», <«JIOTHYCCKasd
onepanus», «JI0rM4€CKOC BEIPAKCHHUCH

3anuchiBaTh ~ JIOTUYECKHME  BBIPAXKEHHUS € HCIOJIb30BAaHUEM
JU3BIOHKIIMY, KOHBIOHKIIUU U OTPULIAHMS, ONPENEIATh UCTUHHOCTD
JIOTUYECKUX BBIPAKECHUH, €CIIM W3BECTHBI 3HAYEHUsS HCTUHHOCTH
BXOJISIIIUX B HETO NMEPEMEHHBIX, CTPOUTH TaOJIHMIIbI UCTUHHOCTH IS
JIOTUYECKHUX BBIPAKECHUIN

ITo TemMe «ANTOPUTMBI ¥ IPOTPAMMHUPOBAHHUE

PackpeiBaTh  CMBICT  TOHATHN  «HCHOJHUTENBY», «AJITOPUTM»,
«fporpamMmay, TMOHUMAas pa3HUIy MEXKIy YIOTpPeOJIeHHEeM 3THUX
TEPMHHOB B OOBIICHHOHN pedr U B HH(OpPMAaTHKE

OnuceIBaTh AJITOPUTM PCIICHHUA 3aJJa4r pa3IMIHbIMU CHOCO6aMI/I, B
TOM 4YHUCJIC B BUIC OJIOK-CXEMBI

2.3

COCTE[BJI}ITB, BBITIOJIHATE BPYUYHYIO M Ha KOMIIBIOTCPEC HCCIIOKHBIC
AJIT'OPUTMBI C UCITOJIB30BAHUEM BETBJICHUM U HUKIIOB JJIA YyIIpaBJICHUSA
HUCIIOJIHUTCIIIMUA

2.4

2.5

Hcnons30BaTh KOHCTAaHTBI M NEPEMEHHBIE DPAa3jJUYHBIX THUIIOB
(4MCIOBBIX, JIOTUYECKUX, CUMBOJIBHBIX), @ TAK)XKE COJEpIKalIUe UX
BBIPAKEHMSI, HCIIOJIB30BaTh OIIEPaTOp NPUCBAUBAHMS

Hcnonb3oBath mpu pa3pabOTKe MPOrpaMM JIOTHYECKHE 3HAYCHHS,
ONEPALMH U BBIPAKEHUSI C HUMU

2.6

AHaJII/ISI/IpOBaTB NPpCAJIOKCHHBIC  AJITOPUTMBI, B TOM  YHCIIC
OonpeaciisiTb, KaKUC  PE3yJIbTaTbl BO3MOXHBI IIpU  3aJJaHHOM
MHOXCCTBC HCXOJHBIX 3HAUCHUHN




2.7

9 KIIACCA

Koxa
MPOBEPAEMOro
pe3yJbTara

1

11

Co3maBaTh W OTJ@XKUBATh NPOTPAaMMbl HA OJHOM U3 SI3BIKOB
nporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkonbHbii
AnroputMudecKuid SI3bIK), peaau3yIoIue HECIOKHBIC aITOPHUTMBI
00pabOTKM YHCIOBBIX JAHHBIX C HCIOJB30BAaHHEM IMKJIOB U
BETBJICHUH, B TOM YHCJIE PEaTU3yIOIINE TPOBEPKY ACTUMOCTH OJJHOTO
[EJIOT0 YMCIa Ha JpYyroe, NPOBEPKY HATypaJlbHOTO 4YHCIAa Ha
IPOCTOTY, BBLACIEHUS HU(P U3 HATYPAITBHOTO YUCIIa

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOTI'0 00111eT0 00pa30BaHUs

[To teme «l{udpoBasi r(paMOTHOCTHY

Hcnonp30BaTh COBpEMEHHBIE HHTEPHET-CEPBUCHI (B TOM 4MCIE
KOMMYHHKAI[IOHHBIE CEpPBHUCHI, OOJAaYyHble XpaHWIUIIA JAHHBIX,
OHJIAH-TIPOTPaMMBI (TEKCTOBBIE U TpapUUECKUE PEAAKTOPHI, CPEIIbI
pa3paboTKu) B y4eOHOM U MOBCETHEBHOM 1€ATEIbHOCTH

1.2

1.3

[IpuBOIUTE,  TPUMEpPHI  UCHOJB30BaHUS  IeOMH(DOPMAIMOHHBIX
CEPBHCOB, CEPBHUCOB TOCYJAapPCTBEHHBIX YCIYyTr, 00pa30BaTeIbHBIX
cepBrcoB MlHTepHeTa B yueOHOMN M MIOBCEHEBHOM JCSITEILHOCTH

Mcrnonp30BaTe pa3iuyHbIe CPEACTBA 3alIUTHl OT BPEAOHOCHOTO
POTPaAaMMHOTO o0ecrieyeHus, 3alHUIIATh NEPCOHATIBHYIO
WH(OPMAILIMI0O OT  HECAaHKIMOHMPOBAHHOTO JOCTylla U  €ro
MOCJICICTBHI (pa3riallieHus, TOJMEHBI, YTPaThl JaHHBIX) C YYETOM
OCHOBHBIX TEXHOJIOTUYCCKUX u COUAJIIBHO-TICUXOJIOTHUYCCKUX
ACTMEKTOB HCMOJIb30BaHUs ceTu WHTepHeT (ceTeBas aHOHHUMHOCTD,
u(poBoit cien, ayTeHTUYHOCTh CYOBEKTOB U PECYpPCOB, OMACHOCTH
BPEIOHOCHOTO KO/1a)

1.4

Pacrio3HaBaTh MOMNBITKM M MpPEIyNpeXxaaTh BOBIEUYEHHE cedsl U
OKPYKaIOIIMX B JIECTPYKTUBHBIE U KPUMHUHAIBHBIE (DOPMBI CETEBOU
AKTUBHOCTH (B TOM 4ucIie KHOepOyJUIMHT, (PUIITMHT)

IIo Teme «TCOpeTI/ILIeCKI/Ie OCHOBBI I/IH(I)OpMaTI/IKI/I»

2.1

PaCKpLIBaTL CMBICI  TOHSATHH «MOACIb», «MOACIIUPOBAHUCY,
OMNpeACIIATb BH/bL MOI[GJ'IGI\/'I, OLICHUBATh aACKBATHOCTb MOJICIIN
MOACIINPYEMOMY O6’beKTy " OeJIsIM MOJCIIUPOBAaHUA

2.2

3.1

Hcnonp3oBath rpagpl M JepeBbs I MOJCIUPOBAHUS CUCTEM
CETEBOM U UEPAPXUYECKON CTPYKTYPBI, HAXOAUTH KpaTYaMIlINi ITyTh B
rpace

ITo TemMe «ANTOPUTMBI 1 IPOTPAMMHPOBAHUE

Pa30OuBath 3a1aun Ha O3a7]a41, COCTABIIATD, BBIIOJIHATD BPYUHYIO U
Ha KOMIIBIOTEPE HECIOXKHBIE aITOPUTMBI C HCIIOIb30BAHUEM
BETBJICHUM, IIMKJIOB M  BCIOMOIAaTENIbHBIX aAJITOPUTMOB  JUIS
YIIPABJICHUS UCIIOJHUTEISIMU

3.2

CocTaBisITh M OTJIAKUBAaTh IPOIPAMMBbI, PEAINU3YIOLIUE THUIIOBLIE
QIrOpUTMBl  OOpaOOTKM YHCIIOBBIX IIOCIIEIOBATEILHOCTEH  MIIU
OJTHOMEPHBIX  YHCJIOBBIX  MacCUBOB  (IIOMCK  MaKCHUMYMOB,
MUHMMYMOB, CYMMBbl MJIM KOJIMYECTBA JJIEMEHTOB C 3aJaHHBIMU




4.1

CBOWCTBaMHM) Ha OJIHOM U3 I3BIKOB rporpammupoanus (Python, C++,
[Tackans, Java, C#, LlIkonpHBIN AITOPUTMUYECKUI SI3BIK)

[To reme «MHDOpMAITOHHBIE TEXHOJIOTHI
Breibupate cmoco® TpeacTaBiICHHUS JTaHHBIX B COOTBETCTBUU C
MOCTABJICHHOW 3a/a4yeil (TabiauIbl, CXeMbl, rpaduKH, AUArpaMMbl) C

UCIIOJIb30BAHUEM  COOTBETCTBYIONIMX  MPOTPaMMHBIX  CPEICTB
00pabOTKH JaHHBIX

4.2

4.3

Hcnonp30BaTh 3J€KTPOHHBIE TaOMUIBI Al 00pabOTKH, aHAIW3a U
BU3yaJIM3allUd YHUCJIOBBIX JaHHBIX, B TOM 4YHUCJIE C BBIJACICHHEM
quana3oHa TaONuIbl W YHOPSAJOYMBAaHUEM (COPTUPOBKOM) ero
3JIEMEHTOB

Co3naBaTh W MPUMEHSTH B JJIEKTPOHHBIX TaOMUIAX (GOPMYIBI IS
pacuéToB C  HCIOJB30BAHHMEM BCTPOCHHBIX  apU(PMETHUYCCKHX
GyHKIUH (CyMMUpOBaHHE W TIOJACYET 3HAYCHUN, OTBEYAOIIUX
3aJJaHHOMY  YCIIOBHIO,  CpelHee  apu(MeTH4YecKoe,  IOUCK
MaKCUMaJbHOTO M MHHHUMAQJIBHOTO 3HAau€HUsA), aOCOIIOTHOM,
OTHOCHUTEIIHOM, CMEIIaHHOW ajpecaliui

4.4

Hcnons3oBaTh 3JIEKTPOHHBIE TaOJIAIIBI TS YUCJIEHHOT'O
MOJICJTMPOBAHUS B MPOCTHIX 33/1a4aX U3 Pa3HbIX yYEOHBIX MPEIMETOB

ITPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

7 KUIIACC

Kon
1

11

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

Hudposast rpaMoTHOCTH

KommnbroTep — yHHBEpCaabHOE BBIUUCINUTENIBHOE YCTPOMCTBO, paboTarolee 1o
nporpamme. THUIIBI KOMIIBIOTEPOB: IEPCOHAIBbHBIE KOMIIBIOTEPBI, BCTPOCHHbIE
KOMIIBIOTEPBI, CYNEpKOMIbIOTEpbl. MoOunbHble ycTpoiicTBa. TexHuka
0€30IaCHOCTH U MpaBuiia paboThl HA KOMIIbIOTEPE

1.2

OcHOBHBIE KOMIIOHEHTHI KOMITbIOTEpAa W UX HazHadeHwe. [Iporeccop.
OnepatuBHasg M JONTOBPEMEHHAs IaMATb. YCTPOMCTBAa BBOJAa M BBIBOJA.
CeHcopHBII BBOJ, JaTYNKHA MOOMIIBHBIX YCTPOUCTB, CPEACTBA OMOMETPUUECKOM
ayTeHTU(UKaUU

1.3

14

Hctopus pa3BUTHS KOMIIBIOTEPOB U MporpaMMHOro obecneuenus. Ilokonenus
KOMITIBIOTCPOB. COBpeMeHHI)IG TCHACHIINHN PasBUTHA KOMITIBIOTCPOB.
Cynepkomnbrotepsl. [TapannenbHblie Beranciaenus. [lepcoHanbHbli KOMIBIOTED.
[Ipouieccop W ero xapakTepUCTHUKU (TaKTOBash YacTOTa, pPa3psAHOCTB).
OneparuBHas namaTh. [JJonroBpemMeHHas maMaTh. Y CTpOICTBa BBOJA U BBIBOAA.
OO0bEM XpaHUMBIX TaHHBIX (OMepaTHBHAs NaMATh KOMIBIOTEPA, KECTKUN AUCK
U TBEPJOTENbHBIN HAKOMUTENb, IOCTOSHHAS MaMsiTh cMapT(oHa) U CKOPOCTh
JIOCTYyTa JJIsl pa3JIUYHbIX BUJOB HOCUTEIEH

[IporpammHOe o0OecriedeHne KoMIbIOTepa. [IpukiamHOoe MPOrpaMMHOE
obecrieyenne.  CucremHoe  mporpammHoe — oOecrieueHue.  CucCTeMbl
nporpammupoBanusi. [IpaBoBas oxpaHa mporpaMM W JaHHBIX. becruiaTHeie u
yCJIOBHO-OecmiaTHble mporpaMmMbl. CBOOOAHOE MPOrpaMMHOE obecrieueHue

1.5

@aiinsl 1 nanku (katagoru). Tunsl ¢aiinos. ColicTBa (aitnoB. XapakTepHble
pa3mepsl (hailIoB pa3IUYHBIX THUIIOB (CTPaHHIA TEKCTA, HJIEKTPOHHAsS KHHUTA,
(dotorpadus, 3auch NECHHU, BUICOKIIUII, TTOTHOMETPAKHBIA (PHITEM)




1.6

1.7

1.8
1.9

[Ipunnuner moctpoeHus ¢ainoBeix cucrteM. [lomHoe wms Qaitma (mankw,
karanora). [TyTe k ¢aitny (namnke, katajiory)

daiinoBelil MeHeKep. PaboTa ¢ daitnamu u mankaMu (KatajaoraMmu): Co3aaHue,
KOIMPOBaHUE, NepeMelIeHe, IepeuMEHOBaHNEe U yaaleHue (aiioB U Marok
(xatasioros). [Touck (haiinoB cpencTBaMu OMEPAIIHOHHON CHCTEMBI

ApxuBanus JaHHbIX. Vcronp30BaHHe IPOTpaMM-apXHUBaTOPOB
KomnbroTepHbie BUPYCHI M JPYTrUe BPEIOHOCHBIE TporpamMMbl. [IporpamMmsl st
3alUThI OT BUPYCOB

1.10

1.11

O0berHeHNE KOMIIBIOTEPOB B ceTh. CeTh HTEpHET. BeO-cTpanuiia, BeO-cairT.
Crpykrypa anpecoB BeO-pecypcoB. bpaysep. IlouckoBsie cucremsl. I[lomck
nH(OpPMALUK IO KIIOYEBBIM CJIOBaM M 1O H300pakeHuo. J[0CTOBEpHOCTH
uHbopManuy, morydeHHoH u3 MHTepHeTa

COBpCMeHHBIC CCPBHUCHI I/IHTepHeT-KOMMYHI/IKaHI/Iﬁ

1.12

2.1

CereBoil aTHKET, 6a30BbIC HOPMBI HH()OPMALIMOHHON STUKU U TIPaBa Mpu padboTe
B cetu MuTtepHet. CtpaTeruu 6e3omacHoro nosejaeHus B latepuere

Teopernueckue 0OCHOBBI HH()OPMATHKH

Wudopmanmss — OAHO W3 OCHOBHBIX TIOHSATUH COBPEMEHHOW HAyKH.
WNudopmanus Kak cBeACHUs, IPeAHa3HAYECHHBIE JJIs1 BOCIPUATHUS YETOBEKOM, U
nHbopManMs  Kak  JaHHBIE, KOTOphIe MOTYT OBITh  0OpaboTaHbBI
ABTOMAaTU3UPOBAHHON CUCTEMOM

2.2

JIMCKPETHOCTh JaHHBIX. BO3MOXKHOCTH onucaHMsl HENPEpbIBHBIX OOBEKTOB U
MPOIIECCOB C MOMOIIBIO TUCKPETHHIX JaHHBIX. MH(pOpMalMOHHBIE TPOLIECCHI —
IIPOLIECCHI, CBSI3aHHBIE C XpaHEHHEM, Peo0pa30OBaHUEM U Nepeiaueii JaHHbIX

2.3

CumBon. Andasur. MomHocTts andasura. PasHooOpasue sS3bIKOB U andaBUTOB.
EcrectBenHble U (hopMabHbIE A3bIKH. AJ(aBUT TEKCTOB Ha PYCCKOM S3BIKE.
JIBonuHbIil andasut. KonnyecTBo BCEBO3MOKHBIX CIIOB (KOJIOBBIX KOMOMHAIINIA)
¢ukcupoBaHHOM MIMHBI B JABoMuyHOM andasure. IIpeobGpaszoBanue moboro
andasuTa K 1BOMYHOMY. KOTMUeCcTBO pa3niyHbIX CIOB (DMKCUPOBAHHOM JITUHBI
B ajipaBuTE ONpeIeNEHHON MOLITHOCTH

2.4

2.5

KoaupoBanue cuMBOJIOB OJHOTO ajdaBuUTa C TMOMOINBI KOJOBBIX CJOB B
npyrom andasute, KogoBas TabIUIA, TEKOAUPOBAHNE

JBonunblii kon. IlpeactaBiieHHME MaHHBIX B KOMIBIOTEPE KaK TEKCTOB B
JIBOMYHOM alihaButTe

2.6

2.7

WNudpopmanroHHbIil 00bEM AaHHBIX. BUT — MUHMMasbHAS €JMHHLIA KOJINYECTBA
nH(popManuy — TBOMYHBIN pa3psa. baiit, kuinobaiiT, MerabaiT, rurabanT
CkopocTh Tmepenayd JaHHbIX. EJMHUIBI CKOPOCTHM Iepelayd JIaHHBIX.
Hckaxenue nadopmaruu rnpu nepeaaye

2.8

Konuposanue texctoB. PaBHOMepHBIit koJ1. HepaBHOMepHBIH koa. Koauposka
ASCIIl. Bocemubutneie xomupoBku. Ilonstue o xomupoBkax UNICODE.
JlekoqupoBaHWe  COOOIICHWH C  WCIMOJB30BAaHUEM  PAaBHOMEPHOTO |
HepaBHOMEpHOTro kojia. MHpopmaimoHHbIi 00bEM TekcTa

2.9

OOmee npexacraBieHne O HU(POBOM MPEICTABICHUU ayAHOBU3YaJbHBIX H
JIpYrUX HENpepbIBHBIX JaHHBIX. KoawpoBanume 1Bera. L[BeToBble MOnenu.
Monens RGB. I'my6una xonupoBanust. [Tanmutpa

2.10

PactpoBoe u BekTOpHOE mpencTaBieHue u3o0paxkenuii. Ilukcenn. OreHka
nHpOopManMOHHOTO 00BEMa TpadUUYeCKUX JaHHBIX JJII  PacTPOBOTO
M300paXeHUs




2.11

KoaupoBanue 3Byka. Pa3psimHOCT M yacToTa auckperusanuu. KojgnuecTtBo
kaHaioB 3anucu. OIlleHKa KOJIMYECTBEHHBIX MapaMeTpPOB, CBS3aHHBIX C
MIPEACTABICHUEM M XpaHEHUEM 3BYKOBBIX (DailyioB

NudopmaninoHHble TEXHOJIOTUN

3.1

3.2

TexkcToBble JAOKYMEHTBI M HX CTPYKTYpHBIE 3JIEMEHTHI (CTpaHula, ad3ail,
CTpOKa, CII0BO, CUMBOJI)

TekcToBBI IpPOLECCOP — MHCTPYMEHT CO3[aHUs, PEIAKTUPOBAHUA U
¢dopmatupoBanus TekctoB. [IpaBuna Habopa TekcTa

3.3

3.4

3.5

PenaktupoBanmne Ttekcra. CpoiictBa cumBosioB. I[lpudt. Tumsr mpudToB
(pybOnensle, ¢ 3acedykamu, MOHOIIMPUHHBIC). [lomyKMpHOE M KYpCHBHOE
Hayepranue. CBoiicTBa ab3aleB: TpaHHIlbl, a03alHBI OTCTYI, HWHTEpBA,
BbIpaBHHBaHKE. CTUeBOe hopmaTupoBanme

CrtpykrypupoBanue uHGOpMAMU C TOMOUIBIO CIMCKOB U  TaOJIHII
MHoroypoBHeBbI€ criicku. JloOaBieHne TaOJINIl B TEKCTOBBIE TOKYMEHTHI
BceraBka n3o0paxeHuil B TEKCTOBbIE JOKYMEHThl. OOTekaHue M300pakeHuiu
TeKCTOM. BKiIroueHne B TEKCTOBBINA JOKYMEHT AUarpaMm u ¢hopMyi

3.6

3.7

3.8

HapaMeTpLI CTpaHUIbl, HYMEpalus CTPAHUILI. I[O68.BJ'ICHI/IC B JOKYMCHT
KOJIOHTUTYJIOB, CCBIJIOK

IIpoBepka npasonmcanus. PaccranoBka nepeHoOcoB. ['0J10COBOM BBOJ TEKCTA.
OnTnueckoe paclo3HaBaHUE  TEKCTa. KomnbroTepHblit HIepeBO/I.
Hcnonp3oBanue cepBucoB cetu MHTEpHET 15151 00paboTKHU TeKcTa

3HaKOMCTBO ¢ TpaUUecKUMH pedaKTopaMu. PacTpoBble  pHUCYHKH.
Hcnonb3oBanue rpaduyeckux NpUMHUTHBOB

3.9

Onepamuu peakTUpoBaHus Tpaduueckux OOBEKTOB, B TOM 4YHCIE ITUPPOBBIX
¢dororpadmii: W3MeHeHHe pasmepa, oOpe3Ka, MOBOPOT, OTpakeHue, pabora ¢
obyacTssMu  (BBIZIC/ICHHE, KOIMPOBAaHWE, 3aJIMBKA IIBETOM), KOPPEKIUS IIBETA,
SIPKOCTH ¥ KOHTPACTHOCTH

3.10

Bekropnas rpaduxa. CoznaHue BEKTOPHBIX PHUCYHKOB BCTPOEHHBIMHU
CPEICTBAaMHU TEKCTOBOI'O IMpoLeccopa WIKM JAPYTUX Iporpamm (MpUIIOKEHH).
Jlo6aBneHre BEKTOPHBIX PUCYHKOB B JJOKYMEHTHI

3.11
3.12

[ToaroroBka MynbTUMeANIHBIX Npe3eHTaruii. Cnaiin. JlobaBnenue Ha ciaiin
TeKCTa 1 n300paxeHuit. Pabota ¢ HECKOIBLKUMU ClIaiilaMu

JloGaBrieHne Ha ciaii ayTMOBU3YyaIbHbIX JaHHBIX. AHUMAIUS. [ UIepcChIKn

8 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJCPKAHUS

1

11

1.2

13

Teopernueckre 0CHOBbI HHPOPMATHKHU

Hemno3urmonnsie v O3UITMOHHBIE CUCTEMBI cuucieHus. Andasut. OcHOBaHUE.
Pa3Bépuytas ¢opma 3anucu uucna. [lepeBoq B AECATUYHYIO CHCTEMY YHUCEN,
3aMMCaHHBIX B IPYTUX CHCTEMaX CUUCICHUS

PumMmckas cucrema cuucieHus

JlBonuHas cucrema cumcienus. [lepeBon mensix yucen B mpenenax ot 0 mo
1024 B 1BOMYHYIO CUCTEMY CUMClIeHUs. BocbMepHuuyHas cUCTeMa CUUCIIECHUS.
[lepeBon umcen U3 BOCBMEPUYHOW CHCTEMbl B JBOMYHYIO U JIECATUUHYIO
cucreMbl U obpatHo. UlectHaauarepuynas cucrema cuucienus. IlepeBoj
yycel W3 IIECTHAALATEPUYHOM CHCTEMBI B JBOMYHYIO, BOCBMEPUYHYIO W
JECATUYHYIO CUCTEMBI U 00paTHO




14

ApudmeTrueckue onepanuu B IBOMYHON CUCTEME CUUCIICHUS

1.5

Jlornueckue  BbICKa3blBaHUA. Jlormyeckne 3HAUYEHUS  BBICKA3bIBAaHMM.
DOneMeHTapHbIE U COCTABHbIE BbICKa3bIBaHUA. Jlornueckue omnepanuu: «u»
(KOHBIOHKIMS, JIOTUYECKOE YMHOXKEHUE), «UIN» (AM3BIOHKIHUA, JOTHYECKOe
CIIOXKEHME), «HEe» (Jlornueckoe oTpunanue). [Ipuopurer normueckux
onepauuii. OnpeneneHre HCTUHHOCTU COCTAaBHOIO BbICKAa3blBaHUS IPU
U3BECTHBIX 3HAYEHUSIX MCTHMHHOCTH BXOJSALIMX B HEr0 3JIEMEHTapHbIX
BbICKa3bIBaHU I

1.6
1.7

2.1

2.2

Jlornyeckue BblpakeHus. IIpaBuna 3amuMcH  JIOTMYECKHX — BBIPAKCHHUI.
[TocTpoenue TabauIl HCTHHHOCTH JIOTHUECKUX BBIPAYKCHUI

Jlornyeckue 3J1eMeHThI. 3HAKOMCTBO C JIOTHYECKUMHU OCHOBaMH KOMITBIOTEpa
ANTOpUTMBI U IPOTPAMMHUPOBAHUE

[Tonsite anroputMma. VcnogHHMTENW anrOpuTMOB. AJITOPUTM Kak IUIaH
YIIpaBJICHUA UCIIOJITHUTCIIEM

CaoiictBa anropurma. CriocoObl 3aucu alropuTMa (CIOBECHBIH, B BHJIE OJIOK-
CXEMBI, Iporpamma)

2.3

2.4

2.5

AJ'II"OpI/ITMI/I‘IeCKI/Ie KOHCTPYKIHHU. KOHCTPYKI_II/IH «CJICOOBAHUCH. JInHeHBIN
AJITOPUTM. OFpaHI/I‘-IeHHOCTI) JIMHCHHBIX AJITOPUTMOB: HCBO3MOKHOCTH
npeaAyCMOTPETb 3aBUCUMOCTL ITOCIICAOBATCIBHOCTH BBITTOJIHACMBIX HeﬁCTBHﬁ
OT UCXOJHBIX JaHHBIX

KOHCTPYKIII/UI «BCTBJICHHUC): IIOJIHAsA M HCIIOJIHAasA (bOPMI)I. Bremonuenue u
HCBBIITOJIHCHHUEC YCIIOBUS (I/ICTI/IHHOCTB X JIOXXHOCTb BLICKa3BIBaHI/IH). HpOCTBIC
1 COCTAaBHBIC YCIIOBUA

KOHCTPYKIII/H[ «ITIOBTOPCHUCH. HHUKJIBI C 3aJaHHBIM YHCJIOM HOBTOpeHI/II\/JI, C
YCJIOBHUCM BLIITIOJIHCHHS, C HepeMeHHOﬁ OHUKJIa

2.6

2.7

2.8

Pazpabotka st GopMambHOTO HMCIOJHUTENS AJITOPUTMA, MPUBOISAIIETO K
TpeOyeMOMy pe3ylbTaTy MpH KOHKPETHBIX MCXOJHBIX JaHHBIX. Pa3paboTka
HECJIOKHBIX aJIFOPUTMOB C HCIOJIb30BAHWEM IIMKJIOB M BETBJICHUN MJIs
ynpaBiieHUus] (OpMAJIbHBIMUA HCHOJHUTEISIMHU. BbINOJIHEHHE anropuTMOB
BPYUYHYIO U Ha KoMIibloTepe. CUHTaKCHU4YEeCKUeE U Joruueckue omuoku. OTKa3bl

SI3pik  mporpammupoBanust  (Python, C++, Java, C#, IlkosabHbIid
Anroputmudeckuil SI3pik). Cuctema mporpaMMHpPOBAHHUSA: PEAAKTOP TEKCTa
POrpamMMm, TPAHCIISATOP, OTIATINK

[lepemennas: Tur, wMsi, 3HaueHue. Llenmble, BeIIECTBEHHBIE W CHMBOJIBHBIC
nepeMeHHbIe

2.9

OnepaTop pucCBarMBaHUA. ApI/I(i)MeTI/I‘-ICCKI/IC BBIPAKCHUA W HOPAAOK HX
BBIYHCIICHHUA. Onepam/m C HOCJIbIMHM YHCIaMHU. IICJIOYUCIICHHOC ACJICHUC,
OCTaTOK OT OCIICHHUA. HpOBepKa ACIIUMOCTH OJHOI'O LEJIOT0 YMCJia Ha APYToC

2.10

2.11

2.12

BerBnenus. CocraBHble YyCIOBHSA (3allUCh JIOTMYECKHUX BBIPDAKCHMHA Ha
M3y4aeMoOM s3bIKE IporpamMmupoBaHusi). HaxoxxaeHue MUHUMYMa U
MakCUMyMma H3 JBYX, TpEX M 4YeTBIpEX uyucen. PelreHne KBaapaTHOIO
YPaBHEHUs1, UMEIOIIETO BELIECTBEHHbBIE KOPHU

I[I/IaJ'IOFOBaH OTJIalKa IIporpaMm: IIOMIAroBO€ BBIIIOJHCHUE, I[MPOCMOTP
3HAYCHUH BCJIINYHH, OTJI&JIO‘—IHBIP'I BBIBO/, BI)I60p TOYKH OCTaHOBA

Hukn c¢ ycnoBuem. AnroputM EBKkauaa uisi HaxoXXJI€HUS HaWOOJBIIETO
o0IIero AeTUTeNs IBYX HATYpadbHBIX YKcell. Paz0ueHue 3anvcu HaTypalbHOTO
YHCIa B TO3UIIMOHHON CHCTEME C OCHOBAaHMEM, MEHBIIIUM WK paBHbIM 10, Ha
OTAeNbHbIE IU(PHI




2.13

2.14

2.15

[uki ¢ nepeMeHHON. AITOPUTMBI TPOBEPKH IEIUMOCTH OJTHOTO LIEJIOT0 Yucia
Ha JPpyroe, MpOBEPKU HATYpPaJIbHOTO YHCIIA HA TPOCTOTY

O06paboTka CHUMBOJIBHBIX AaHHBIX. CHMBOJBHBIE (CTPOKOBBIE) MEPEMEHHBIC.
ITocumBonbHas oOpaboTka cTpok. [1oac4€T yacTOThl MOSBIEHUS CHMBOJA B
ctpoke. Berpoennbie GyHKImH 11 00pabOTKU CTPOK

OmnpeneneHne BO3MOXKHBIX pPE3YyJIbTaTOB pabOThl aJrOpUTMa IPH 33JaHHOM

MHOX>ECTBE BXOJHBIX JAHHBIX, OIPEACICHUE BO3MOXHBIX BXOIHBIX JAHHBIX,
IIPUBOJAIINX K TAHHOMY pe3yJIbTaTy

9 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COJEePKAHMS

1

11

[Tudposasi rpaMOTHOCTD

I'mobanbnas cerb WntepHer. IP-ampeca y3noB. CereBoe XpaHEHHE JAHHBIX.
MeTo/bI HHAMBUTYaIbHOTO ¥ KOJUICKTUBHOTO pa3MelleHHs] HOBOM HH(pOPMAIUN
B UnrepHere. bonblime naHHblE (MHTEpHET-AAHHbBIE, B YAaCTHOCTHU JAaHHBIE
COIMAJIBHBIX CETEeH )

1.2

1.3

[Tonste 06 wHbOpMaMOHHON O€30MacHOCTU. YTPO3bl MH(POPMAIIMOHHOM
0e30ImacHOCTH IpH padoTe B TII00aTHHOM CETH M METO bl IPOTHUBOICHCTBUS HM.
[TpaBuna GezonacHON ayTeHTU(PUKAIMH. 3alIUTa TUYHON WH(OPMALIUU B CETU
WNurepner. be3onacHele cTpatermu INoBeAeHUs B ceTd  VIHTepHer.
[IpenynpexaeHue BOBICYEHHSI B JIECTPYKTUBHBIE U KpUMHUHAJIbHBIE (POPMBI
CEeTeBOI aKTUBHOCTHU (KHOEpOYUIMHT, GUIIKHT U Ipyrue GopMbl)

Bunsl nestensnoctu B MHTEpHETE. HTEpHET-CEPBUCH: KOMMYHUKAITMOHHBIC
CepBUCHI (II0YTOBAs Cly:k0a, BUJE0-KOH(EPEHII-CBA3b U APYTHE), CIIPAaBOYHBIE
cIykObl (KapThl, paclMCcaHus W JApYrue), MOUCKOBBIE CIIYXKObI, CIyXOBbI
OOHOBJICHHsI TPOTrPaMMHOI0 obecredueHus U Apyrue ciyxObl. CepBHCHI
roCyJapCcTBeHHbIX ycuayr. OOmaunble XpaHunuiia gaHHbIX. CpencTsa
COBMECTHOM pa3pabOTKH JOKYMEHTOB (oHJaiiH-o¢wucsl). IIporpammHoe
o0OecrieyeHre Kak BeO-CepBHC: OHJIAMHOBBIE TEKCTOBBIE U TIpaduuecKue
pEelaKkTOphl, Cpejibl pa3pabOTKU MpOrpaMM

Teopernueckue 0OCHOBbI HH()OPMATHKH

2.1

2.2
2.3

Monens. 3anaum, pemaemble ¢ MOMoIIbI0 MojaenupoBanus. Knaccupukanuu
mojeneil. MartepuanbHble (HaTypHble) W MH(POPMALMOHHBIE MOJIEINH.
HenpepsiBHbIE M IuCKpeTHBIE Moaenu. Mmurtanmonuele monenu. Hrposbie
mojenu. OleHKa COOTBETCTBUS MOJENTH MOAETUPYEMOMY OOBEKTY U LEIsIM
MOJEIINPOBAHUSA

Tabnuunsie mogenu. Tabauia kak IpeacTaBlIeHUe OTHOICHUS

ba3sl nannbiX. OTGOp B TabmuIE CTPOK, YIOBJIETBOPSIOMIUX 3aJaHHOMY
YCIIOBHIO

2.4

I'pad. Bepmmna, pebpo, myrb. OpHEHTUpOBaHHbIE M HEOPUEHTUPOBAHHBIC
rpadsl. JlnmuHa (Bec) pebpa. BecoBas marpuma rpada. JlnmvHa mytu mMexmy
BepunHaMu rpada. I[Touck ontumansHoro nmytu B rpade. HaganpHast BepiinHa
(MCTOYHMK) M KOHEYHas BepuIMHa (CTOK) B OpPHUEHTHPOBAaHHOM rpade.
Beruucnenye konuyecTBa nNyTeil B HAIPaBICHHOM allMKIMYECKOM Tpade

2.5

Hepeso. Kopenb, BepimHa (y3emn), Tuct, pedpo (mayra) nepesa. Bricota nepesa.
[Tonnepeso. Ilpumepsl ucnonb3oBaHus JepeBbeB. llepebop BapuaHTOB C
MOMOIIIBIO JiepeBa




2.6

2.7

[TonsiTne MaremaTuyeckol MoJAENH. 3aJadd, peniaeMbleé ¢  TMOMOIIBIO
MaTeMaTU4eCKOro (KOMIIBIOTEPHOTO) MOJEIIMPOBAHUS. Otinune
MaTeMaTHYeCKOM MoOJeJn OT HaTypHOH MOJAEIM U OT CJIOBECHOIo
(fuTepatrypHOro) onucaHus 00beKTa

OTaIbl KOMIIBIOTCPHOI'O MOJCIIMPOBAHUSA: IMOCTAHOBKA 3aJa4d, IIOCTPOCHHC
MaTeMaTH4YeCKOM MOACIH, ImporpamMmHas  p€ajmsanusa, TECTUPOBAHUC,
MMPOBCACHNUC KOMIIBIOTCPHOI'O OKCICPUMCHTA, aHallnu3 C€ro pe3yJjbTaToB,
YTOYHCHUEC MOACIIN

AJNTOPUTMBI U IPOTPAMMUPOBAHHE

3.1

Paz0ouenue 3aJa4y Ha Imoa3ajJaydi. CocraBnenne AJIrOpUTMOB U IIpOorpaMm C
HCIIOJIB30BaHHUECM BGTBJICHPIﬁ, HUKIJIIOB U BCIIOMOI'aTCJIbHBIX AJITOPHUTMOB JJIA
YIpaBJICHUA UCIIOJIHUTEICM HIIN APYTUMHA UCIIOJIHUTCIIAMUA

3.2

3.3

3.4

TaGnuunsle BenuuuHbl (MaccuBbl). OnHoMepHble MaccuBbl. CocTaBieHue U
OTJaJKa MpOorpamMM, pEaJH3yIOUIMX THUIOBBIE AITOPUTMBI  00pabOTKH
OJIHOMEPHBIX YHUCJIOBBIX MAaCCHBOB, Ha OJTHOM M3 S3bIKOB IPOrpPaMMHPOBAHUS
(Python, C++, Ilackans, Java, C#, IllkonbHBIH AJrOpUTMUYECKHHA SI3BIK):
3aIll0JJHEHWE YHMCIOBOI'O MAacCHBa CIy4YalHbIMM YHCIIAMH, B COOTBETCTBUH C
dbopMyI0il miK MyTéM BBOJIAa YHCETl, HAX0XKJIEHUE CYMMBI 3JIEMEHTOB MAaCCHBA,
JUHEWHBIA TOMCK 3a/JlaHHOTO 3HAYEHUS B MAacCUBE, MOJCYET 3JIEMEHTOB
MaccuBa,  YJIOBJETBOPSIOIIMX  33JaHHOMY  YCJIOBHIO,  HaXOXKIECHUE
MUHUMAJIBHOTO (MAaKCUMaJIBHOT0) 371eMeHTa MaccuBa. COpTHpOBKa MaccuBa

OOpaboTka MOTOKA MJAHHBIX: BBIYMCIEHUE KOJIWYECTBA, CYMMBI, CPEIHErO
apu(pMETHYECKOr0, MHHUMAJIBLHOTO ¥ MaKCHMAJIbHOT'O 3HA4YEHUs DJIEMEHTOB
HOCJIEAOBATEIBHOCTH, YAOBIETBOPSIONINX 3aJaHHOMY YCIIOBHIO

Vmpasnenue. Curnan. OOparHas cBs3b. [lonydeHue curHaisoB oT HU(POBBIX
JaTYUKOB (KacaHMs, pacCTOSHUS, CBeTa, 3Byka W jpyroro). [Ipumepst
WCIIOJIb30BAaHUsl TMPUHIMIA OOpaTHOW CBSA3M B CHUCTEMax YIIpaBJICHUS
TEXHUYECKMMHU YCTPOMCTBAaMM, B TOM 4Hcle B poOoToTexHHKe. [Ipumepsl
pOOOTU3MPOBAHHBIX  CUCTEM  (cUCTeMa  yIpaBlICHUS  JABM)KEHHEM B
TPAHCHOPTHOI cuUCTeMe, CBapOYHas JIMHUS aBTO3aBOJIa, aBTOMATU3UPOBAHHOE
yIpaBlIeHWE OTOIUIGHHEM JOMa, AaBTOHOMHAs CHCTEMa  YIpaBJICHHS
TPAHCHOPTHBIM CPEJCTBOM M JPYTUE CUCTEMBI)

WNHdpopMalnoOHHbIE TEXHOJIOTHH

4.1

4.2

4.3

4.4

[TonsiTHe 00 >NMEKTPOHHBIX Tabuuuax. TUIb TaHHBIX B sUEHKaX AIIEKTPOHHON
tabnuupl. PenaktupoBanue u popmatupoBanue Tadbaui. BerpoenHbsie pyHKIMM
JUI TIOMCKa MaKCUMyMa, MUHUMYMa, CYMMBI U CpPEJIHEr0 apu(pMeTHYECKOro.
CopTHpoBKa JaHHBIX B BBIACICHHOM aAuamna3oHe. [loctpoenwe nmarpamm
(rucrorpamMma, Kpyropas JIuarpamMma, TodeuHas Auarpamma). Beibop Tuma
JarpamMmmbl

[TpeoOpaszoBanue Gopmyn npu konupoBaHnuu. OTHOCUTENbHAsS, a0COTIOTHAS U
CMeIlIaHHas aJpecanus

VY c10BHbBIE BBIYUCIIEHUS B 3JIEKTPOHHBIX Tabnunax. CyMMUpOBaHUE U TOJICUYET
3HA4YEeHUH, OTBEYAIOIIUX 33JaHHOMY YciIoBUI0. O6paboTka O0IBIIMX HAOOPOB
JMaHHbIX. YncneHHOe MOIENpPOBaHUE B 3JIEKTPOHHBIX TaOIUIax

Posb nHQOpPMAIIMOHHBIX TEXHOJIOTHH B Pa3BUTHH YKOHOMUKHU MHpPA, CTPaHbI,
peruoHa. OTKpbITEIE OOpa3oBareibHBIe pecypchl. [Ipodeccun, cBsizaHHBIE C
nHpopmaTukoi W HWHPOPMAIMOHHBIMUA TEXHOJOTHUSAMH: BeO-Iu3aitHep,
IPOTPAMMHUCT, pa3palOTYMK MOOWJIBHBIX TPWIOKEHUH, TECTHPOBILUK,




ApXUTEKTOpP MPOrpaMMHOr0 OOecTeyeHHs], CIeHUaNUCT M0 aHAIM3y AAHHBIX,
CUCTEMHBIN aJIMUHUCTPATOP

IMPOBEPAEMBIE HA OI'D 10 HHOOPMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHMSI OCHOBHOM OBPA3OBATEJIbHOM TPOI' PAMMBI
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

Kon IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM
NpoBepsieMOro 0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibLHOI
TpeOoBaHUSA NMPOrpamMMbl OCHOBHOT0 00111ero oopasoBanusi Ha ocHoBe PI'OC
1 3HaTh (MTOHUMATB)

BrnaneHne OCHOBHBIMHM MOHATHAMHU: HH(MOpPMAIUs, Iepeaaya,
XpaHeHue u 00paboTka HH(OPMAIIH, AITOPUTM, MOJIEINb, IU(POBOIA

11 OPOAYKT W HMX WCHOINB30BAaHUE I pELICHUS y4eOHBIX U
NPAKTUYECKUX 337124

12 BrajieHue TOHATHSAMHK: BBICKAa3bIBAHME, JIOTHYECKAs OIEpaiys,
JIOTHYECKOE BBHIPAKEHHE

2 YMmeTh

91 VMeHHe OnepupoBaTh €IMHULAMU HM3MEPEHHsS MH(POPMALMOHHOIO

00BEMa U CKOPOCTH IIEpcaain JaHHbIX

YMeHue 3anuchiBaTh M CpaBHUBATH Liesbie yucia ot 0 go 1024 B
2.2 Pa3IMYHBIX MMO3UIIMOHHBIX CHCTEMaX CUMCIICHUS C OCHOBaHUSIMU 2,
8, 16, BEIIOJIHATH apu(PMETHICCKHE OTIEPALIMK HAJl HUMHU

YMeHue KOoAMpoBaTh U JAEKOJMPOBATH COOOLIEHHS IO 3aJaHHBIM
2.3 MpaBWwjiaM; TOHMMAHHE OCHOBHBIX TPUHIMIOB KOAUPOBAHUS
H(pOpMaLUU Pa3InYHON MPUPO/IbI: TEKCTOBOU, IpauecKoi, ayIuo

VMeHue 3ammchiBaTh JIOTHYSCKHE BBIPAXKCHUA C HCIIOJB30BAHUCM
AU3BIOHKINWHU, KOHBIOHKIIUHW U OTpULIAHUS, ONIPECACIIATE HCTUHHOCTD
JJOTHYCCKHNX BI)Ipa)KeHI/II\/’I, €CJIN HM3BCCTHBI 3HA4YCHUSA HWCTUHHOCTHU
BXOJAIIHUX B HETO NIEPEMECHHBIX, CTPOUTDH Ta6J'II/II_U:I HUCTUHHOCTH AJIA
JJOTHYCCKHNX BI)Ipa)KCHI/II\/’I; 3aIMCbIBATh JIOTMYCCKHUEC BLIPAKCHHA Ha
HU3Yy4aCMOM A3BIKC ITPOrpaMMHUPOBAHUS

2.4

YMeHue CoCTaBiATh, BBINONHATH BPYYHYIO M Ha KOMIIBIOTEpE
HECJIOXKHBIE ~ aJTOPUTMbI  JUIS  YIpPaBJICHUS  HCIOJIHUTEISIMU
(Uepenamka, YepT&XHUK M Jpyrue); co3jgaBaTb M OTJIAXKHUBATH
MPOrpaMMbI Ha OJTHOM U3 SI3bIKOB mporpammupoBanus (Python, C++,
IMackans, Java, C#, IlkoneHblii AnroputMudeckuii S3bIK),
pean3yIole HECIOXKHbIE aJITOPUTMBbI OOpPaOOTKM YHCIOBBIX
JAHHBIX C UCIIOJIB30BaHUEM LIMKJIOB M BETBIICHUI; yMEHHE pa30nBaTh
3a/layd Ha I0/33/1a4H, WCIIOJIb30BATh KOHCTAHTHI, TIEPEMEHHBIE U
BBIPQKEHUS  PA3JIMYHBIX  TUMOB  (YHUCIOBBIX,  JIOTUYECKHUX,
CUMBOJIbHBIX);  QHAIM3UPOBATh  NPEIUIOKEHHBIH  aIrOpPUTM,
ONpEAEATh, KaKMe pe3yJabTaTbl BO3MOXKHBI IIPU  3aJlaHHOM
MHO>KECTBE UCXOHBIX 3HAUECHUN

2.5

YMeHHe 3amucaTh Ha HW3y4aeMOM S3bIKE NPOrPaMMHPOBAHUS
AJITOPUTMBI IIPOBEPKU ACIMMOCTH OJHOTO LIEJIOT0 YUCia Ha IPYroe,
2.6 MIPOBEPKU HATYpPAIbHOI'O YUCIA HA MPOCTOTY, BbIAEICHUS UDDP U3
HaTypaJIbHOT'O YHCJIa, MOMCK MaKCUMyMOB, MHHMMYMOB, CYMMBbI
YHMCIIOBOU MTOCIIEOBATEIbHOCTH




2.7

Brnanenue ymeHueM OpUEHTUPOBATHCS B UEPAPXUUECKON CTPYKTYpE
¢daiinoBoit  cuctemsbl, paboratb ¢  (QailloBol  cucTeMoi
MEPCOHANBHOTO KOMIIBIOTEPA C HCIIOJIb30BAHUEM TIpaduuecKoro
uHTepdeiica, a WMEHHO: CO3[aBaTh, KOMHPOBAaTh, IIEPEMEIIATh,
MIePEUMEHOBBIBATb, YIAISATh U ApXUBUPOBATH (aillibl U KaTaJoru

2.8

2.9

Bnanenue YMEHUSMU u HaBBIKAMU UCTIOJIb30BaHUS
MH()OPMAIIMOHHBIX 1 KOMMYHHUKAITMOHHBIX TEXHOJIOTHH JIJIS TIOMCKA,
XpaHeHHs, OOpabOTKU M Tepelayd ¥ aHaJIM3a Pa3iIMYHBIX BHIOB
uHpOopMaIU

YMenue BoIOUpaTh cioco0 MmpeacTaBIeHUs JAHHBIX B COOTBETCTBUU
C MOCTaBJICHHOM 3a7a4ei (TabiauIbl, CXeMBbI, TpaUKU, TUarpaMMBbl)
C HCIIOJIb30BAHHEM COOTBETCTBYIOIIUX MPOTPAMMHBIX CPEICTB
00pabOTKU TaHHBIX

2.10

YMenue ¢opmanuzoBatb U CTPYKTYpUPOBaTh HUHGOPMAIIHUIO,
WCIIOJNIb3YSl DJIEKTPOHHBIC TaOJMIBI JUIsi 0OpaOOTKH, aHAM3a U
BHU3YyaJH3allMi YHUCIIOBBIX JIaHHBIX, B TOM YHCJI€ C BBLICICHUEM
nuana3oHa TaOMUIBI W YHOPSIOYMBAHUEM (COPTHPOBKOM) €ro
AJIEMEHTOB; YMEHUE MPUMEHSTH B AIEKTPOHHBIX TabIUIaX (HOPMYIIbI
Ui pacy€TOB C  HCIOJIB30BAaHMEM BCTPOCHHBIX  (YHKIIHH,
a0COIOTHOM, OTHOCHUTEIBHOMH, CMEIIIaHHOM ajipecalvy;
WCIIOJIb30BAaTh  JJIGKTPOHHbIE  TaONMLBl  JUISI  YUCJIEHHOI'O
MOJIETTUPOBAHUS B IIPOCTHIX 337a4aX U3 Pa3HbIX YUEOHBIX IPEIMETOB

INEPEYEHD 2JIEMEHTOB COAEPXKXAHMUSA, IIPOBEPAEMbBIX HA OI'D 11O
NHP®OPMATHUKE

Kona
1

11

IIpoBepsieMblii 3JieMEHT CO/IePKAHUS
Hudposas rpaMmoTHOCTH

@aiinel 1 nanku (katanoru). IlpuHnunel noctpoeHus: GaniaoBbIX CHCTEM.
[TonHoe ums ¢aitna (mankn). ITyts k daitny (manke). Padora ¢ daitnamu u
KaTtajoraMM  CpeACTBaMH  OINEPAllMOHHOW  CHUCTEMBI:  CO3JaHHeE,
KONMPOBaHUE, TepeMelIeHne, MepeuMeHOBaHNe M yaajdeHue (aiinoB u
nanok (karamoroB). Tumbl ¢aiinoB. CpoiicTBa QaitnoB. DaloBbIHA
meHekep. [louck (aitnoB cpepcTBamMu onepariOHHON CUCTEMBI

1.2

OO0benuHenue KoMneloTepoB B ceTh. CeTb MHTEpHET. Beb-cTpanuia, Beo-
caiit. CTpykTypa aapecoB BeO-pecypcoB. bpaysep. [lorckoBbie cucTteMsl.
[Tonck wuHOpMaMM TO KIOYEBBIM CIOBaM U TO H300pakeHUIO.
HoctoBepHocts uH(pOpMaruu, mnoaydyeHHod u3 Hurepnera. IP-ampeca
y3710B. CeTeBoe XpaHEHHE JIaHHbIX

2.1

TeopeTnueckre 0CHOBbI HHPOPMATHKU

JuckpeTHOCTh JaHHBIX. BO3MOXHOCTH ONUCaHUs HEMPEPBIBHBIX OOHEKTOB
Y TIPOLIECCOB € TIOMOIIBIO TUCKPETHBIX JIaHHBIX.

CumBon. Andasutr. MomHocts andasuta. JIBouuHBIM  angaBurT.
Konnuectso BCEBO3MOXKHBIX CJIOB (KOJIOBBIX KOMOUWHAINN)
(UKCUPOBAHHOW JJIMHBI B IBOMYHOM andasute. [IpeodpasoBanue mo00ro
andaBuTa K 1BOMUYHOMY. KOJIMUECTBO Pa3NUYHBIX CIOB (PUKCHUPOBAHHON
JUTMHBI B alipaBUTE ONpeeIEHHON MOIIIHOCTH.

KoaupoBanue cuMBOJIOB OJHOTO anaBuTa ¢ MOMOIIBIO0 KOJOBBIX CIIOB B
apyroMm andasure, KojmoBas Tabiuua, aexoxupoBaHue. KonumpoBaHue




2.2

2.3

2.4

tekcToB. PaBHOMepHBIH koA. HepaBHOMepHBIii kox. Komuposka ASCII.
Bocemubutaeie koaupoBku. Ilonstue o kommpoBkax UNICODE.
JlekonupoBaHue COOOLIEHUI C HCHOJNB30BaHUEM PABHOMEPHOTO H
HepaBHOMEPHOTO Koja. H(popmMamoHHbIi 00bEM TekcTa

WudpopmannoHHblii 00bEM MAaHHBIX. BUT — MUHUManbHas eIUHHIA
KoJInyecTBa MH(QOpPMAaLUU — JBOWYHBIN paspsn. EnuHunbsl usmepeHus
uH(popManMoHHOTO 00BEMa naHHBIX. bur, Oaiit, KuiIoOaiT, mMerabailr,
rurabaiiT. CKOpocTh Iepelaud JaHHbIX. EJAMHUIBI CKOPOCTH Iepenadu
JAHHBIX

KomupoBanue mnBera. I[lBetoBeie momemu. Mogens RGB. T'myOuna
koaupoBanus. [lanutpa.

PactpoBoe u BekTOpHOE mpencTaBieHne n3o0paxenuii. [Tukcens. Onenka
MHPOPMALIMOHHOTO 00bEMa rpaduyecKux JaHHbIX JJIS PacTpOBOIO
M300paKeHUS

Koauposanue 3Byka. PazpsaHocTs 1 yactora 3anucu. KoinuecTBo KaHanoB
3aIlUCH.

OneHka KOJIMYECTBEHHBIX MApaMETPOB, CBSI3aHHBIX C NPEACTABICHUEM U
XpaHEeHHEM 3BYKOBBIX (ailsioB

2.5

HenosunuoHHble W MO3UIIMOHHBIE CHCTEMBbI CUHCleHus. AndaBur.
OcHoBanue. Pa3sépnyras (opma 3anucu yncna. [lepeBog B necsaTHUHYIO
CHUCTEMY YHCEJI, 3alMMCAHHBIX B APYTHX CUCTEMAaX CUMCIICHUS.

PumMckast cuctema cuucieHus

2.6

JlBonyHas cucrema cuucienus. [lepeBoa nenbix uyncen B npezaenax ot 0 1o
1024 B pABOMYHYIO cHUCTeMy cuucieHusa. BocbmepuuHass cucrema
curcnenus. IlepeBox uncen U3 BOCBMEPUYHON CUCTEMBI B IBOMYHYIO U
JIecsATHUHyro cucreMbl U oOpatrHo. lllectHagnarepuunas cuctema
curcnenus. IlepeBoy yricen U3 mecTHaAATEPUYHON CUCTEMBI B IBONYHYIO,
BOCBMEPUYHYIO U JECSATHUYHYIO CHCTEMbl M 00paTHO. ApHpMeTHYEeCKHe
olepanuy B IBOUYHON CUCTEME CUUCIICHUS

2.7

Jlornueckue BbICKasbiBaHUA. JIOrM4ecKkMe 3HAYCHUS BBICKA3bIBAHUMU.
DneMeHTapHbIE U COCTaBHbIE BhICKa3bIBaHMs. JIOrHUecKe onepanuu: «u»
(KOHBIOHKIMS,  JIOTUYECKOE  YMHOXKEHHUE), «WIn»  (AU3BIOHKIHNA,
JIOTMUYECKOE CIIOKEHHE), «He» (Jorumueckoe oTpuuanue). Ilpuopurer
jJorudeckux — omepauui.  OnpeneneHne  UCTUHHOCTH — COCTaBHOIO
BBICKA3bIBAHUS, €CIIM M3BECTHBI 3HAYEHMS MCTUHHOCTH BXOJAIIMX B HETO
JJIEMEHTAPHBIX BbICKa3bIBaHM. JIornueckue Belpaxenus. [Ipasuna 3anucu
Jorudeckux BelpakeHUd. [locTpoeHue TabMUI[ MCTUHHOCTU JIOTHYECKUX
BBIPAKCHUI

2.8

2.9

2.10

211

Jlormueckue  3JEMEHTHl. 3HAKOMCTBO C JIOTHUYECKUMH  OCHOBaMH
KOMIThIOTEpA

HenpepsiBHbIE 1 AucKpeTHBIE Moenu. imutanronHsle Moaenu. Mrposeie
Mojenu. OneHKa aIeKBaTHOCTH MOJIETH MOJIETUPYEMOMY OOBEKTY U LENISIM
MOJEIINPOBAHUSA

Tabnuunple Monenu. Tabnuia Kak TpeACTaBIEHUE OTHOIICHHUSA. basbl
naHHbIX. OTOOD B TaOIMIIE CTPOK, YAOBIETBOPSIOIINX 3aJaHHOMY YCIIOBHIO

I'pad. Bepmuna, pedbpo, myts. OpueHTHPOBAHHBIE U HEOPUEHTUPOBAHHBIC
rpa¢sl. [Inuna (Bec) pebpa. BecoBas marpuna rpada. JnuHa myTH MExIy
BepmHamMu Tpada. Ilonck omrmmanpHOro mytd B rpade. Hauampnas
BepiIrHA (MCTOYHHMK) M KOHEYHAsl BepIINHA (CTOK) B OPHEHTHPOBAHHOM
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3.1

rpade. Beruuciienue konmvecTBa MmyTed B HANpaBICHHOM alUKINYECKOM
rpade

HepeBo. Kopenb, Bepmmna (y3emn), auct, pedpo (myra) aepeBa. Breicora
nepesa. IlommepeBo. Ilpumepsl wucmonb3oBaHus AepeBbeB. [lepebop
BapHUaHTOB C MIOMOUIBIO JIepeBa

ANTOpUTMBI U IPOTPAMMUPOBAHHE

CaotictBa anroputma. CriocoObl 3amucu anropuTMa (CIIOBECHBIN, B BHJIE
OJIOK-CXEMBI, POTPaMMa).

CocraBieHue aqropuTMOB W TPOTPaMM C HCIHOJIB30BAHWEM BETBIICHHIA,
IIUKJIOB U BCTIOMOTATEJIBHBIX AJITOPUTMOB JUISl YIIPABJICHUS UCIIOTHUTEIEM
(Pob6ot, Yepemnamka, YepTé&xHuk U Ipyrue). BrlmonHeHue aaropuTMoB
BPYYHYIO M HA KOMITBIOTEPE

3.2

3.3

3.4

3.5

S3eik mporpammupoBanus (Python, C++, ITackans, Java, C#, IlIkonbHbIiI
AnropurMuyeckuit S3bIK).

Cucrema mporpaMMHUpOBaHUS: PEJAKTOP TEKCTa MPOrpaMM, TPAHCIATOD,
OTJIAJUUK.

[Tepemennas: Tur, ums, 3HaueHue. Llensle, BelecTBEHHbIE U CUMBOJIbHBIC
IIEPEMEHHBIE.

Onepatop npucBauBaHus. Apu(METHUECKUE BBIPAKEHHUSI M MOPSJIOK MX
BbluucieHus. Onepauuu ¢ LEeNbIMM YUCIIAMU: LEJIOYUCIIEHHOE JelIeHHe,
0CTaToK OT JeneHus. Bernenus. CocTaBHbI€ YCIOBUS (3aIIUCh JIOTUYECKUX
BBID@)KEHUII Ha M3y4yaeMoM s3bIKe NporpamMmupoBaHus). Haxoxinenue
MUHUMYyMa

U MakCUMyMa M3 JABYX, TPEX M uYeThIpEX uucels. PerieHue KBaapaTHOTro
YpaBHEHHUs, HMMEIOIIET0 BellecTBeHHble KopHU. Lukin ¢  ycimoBuem.
Anroput™m EBkIMaa ans HaxoXXA€HUS HaMOOJBIIEro OOIIEro JeIHuTeNs
JIBYX HATypaJbHBIX uuces. Pa30ueHue 3amucu HaTypalbHOIO 4HKcia B
MO3UIMOHHOM CHCTEME C OCHOBAHHMEM, MEHbIIMM WiM paBHbIM 10, Ha
ornenbHble LMppel. Llukn ¢ nepeMeHHOH. ANrOpUTMBI  IPOBEPKU
JEIMMOCTH OJHOIO IIEJION0 YHUCJIa Ha JPYroe, MPOBEPKH HATYpaJIbHOIO
YHClla Ha POCTOTY

O06paboTka CUMBOJIBHBIX JaHHBIX. CHMBOJIbHBIE (CTPOKOBBIE) IEPEMEHHBIE.
[TocumBonbHast 00paboTka cTpok. [ToacuéT yacToThI MOSIBIIEHUS] CUMBOJIA B
cTpoke. BetpoenHsle pyHKIMU A1t 00pabOTKU CTPOK

Omnpenenenre BO3MOKHBIX Pe3ylbTaTOB pabOThl aIroOpuTMa MpH JaHHOM
MHOJKECTBE BXOJHBIX JAaHHBIX, OIPEIECICHNE BO3MOXKHBIX BXOJHBIX
JAHHBIX, IPUBOJSAIINX K JAHHOMY PE3yJbTaTy

Tabnuunble BenuuuHbI (MaccuBbl). OHOMepHBIE MaccuBbl. COoCcTaBlIeHUE U
OTJaJKa TPOTrpaMM, pEaTU3yIOIUX THIIOBBIE alTrOpPUTMBI 00pPabOTKU
OJIHOMEpPHBIX  YHCJOBBIX  MAacCMBOB, Ha  OJHOM U3  53BIKOB
nporpammupoBanust (Python, C++, Ilackams, Java, C#, IlkonbHbIi
AnroputMuueckuil SI3bIK): 3aMO0JIHEHUE YUCIOBOTO MAaCCHBA CIIYYaHBIMHU
YuCIaMH, B COOTBETCTBUM ¢ (OpPMYNIOH WM TyTEM BBOAA YHCE,
HaXO0XJ/IEHHE CYMMBbI 3JI€EMEHTOB MacCHBa, JUHEHHBIA MOUCK 3aJaHHOIO
3HAUEHUS] B MAacCHBE, MOJCYET 3JIEMEHTOB MAacCHUBA, YIOBJIETBOPSIOLINX
3aIaHHOMY YCIIOBUIO, HaXOXJIEHHE MHUHHUMAIBHOTO (MaKCHMaJIbHOTO)
snemeHTa maccuBa. CoptupoBka maccuBa. OOpaboTka MOTOKA JaHHBIX:
BBIUUCIICHHNE  KOJIMYECTBA, CYMMBI, CpPEAHEro  apu(pMeTHYECKOro,




3.6

4.1

4.2

4.3

MHUHHMAaJIbBHOI'O n MaKCUMAJIBbHOTI'O 3HA4YCHHUA DJICMCHTOB
MOCJICAOBATCIIbHOCTHU, YAOBJIICTBOPAIOIMIUX 3aJaHHOMY YCJIOBHIO

VYmupasnenne. Curnan. OOpatHas cBs3b. [lonydeHHe CHTHAJIOB OT
IUQPPOBBIX JTATYMKOB (HAIPUMEp, KacaHWs, PACCTOSHUsS, CBETa, 3BYKA).
[TpumMepbl UCTONB30BaHUS TPUHIUINA OOpAaTHOM CBSA3M B CHCTEMax
YIIPaBJICHUS] TEXHUYECKUMHU YCTPOMCTBAMHU C TIOMOIIBIO JaTYHKOB, B TOM
quciIe B POOOTOTEXHUKE

HNHupopMannoHHbIE TEXHOJIOTHH

TexkcToBble TOKYMEHTHI U MX CTPYKTYpHBIE 3JIEMEHTHI (CTpaHuua, abdsail,
CTpOKa, CIIOBO, CUMBOJI).

TekcToBBI IIpOLIECCOP — HHCTPYMEHT CO3/IaHMsl, PEIAKTUPOBAHUA H
dopmarupoBanus TekcroB. IIpaBmia Habopa TekcTta. PemaktupoBanue
tekcra. CoiictBa cumBojioB. llpudt. Tuner mpudroB (pydnensie, ¢
3ace4yKkaMu, MOHOIIMpHUHHBIE). IlodykupHOEe M KypcHBHOE HauepTaHHE.
CoiicTBa ab3arieB: rpaHUIIbl, a03aIHBINA OTCTYII, HHTEPBaJ, BRIPABHUBAHUE.
[Tapametpsl crpanunbl. CtuiieBoe ¢opmarupoBanue. CTpyKTypHUpOBaHUE
MHPOPMALIUU C TOMOMIBIO CITUCKOB U Ta0aHil. MHOTOYPOBHEBBIE CITHCKH.
JloGaBnenune TabnMil B TEKCTOBBIE JOKYMEHTHI. BcTaBka n300pakeHuil B
TEKCTOBBIE TIOKyMEHTbI. O0TekaHne n300pakeHnii TekcToM. Brirtouenue B
TEKCTOBBIM  JTOKyMEHT JuarpamM, (GopMmyjd, HyMepaluHu CTpaHull,
KOJIOHTUTYJIOB, CCBUIOK M JPYTUX JIIEMEHTOB

PactpoBble pucyHku. Mcnons3oBanue rpaguuecKux NpUMUTHBOB.
Onepanuu peaakTHUPOBaHUS TpadUUEeCKUX OOBEKTOB, B TOM YHCIE
nudpoBeix ¢doTtorpaduii: U3MEHEHHE pa3Mmepa, o0pe3ka, IOBOPOT,
oTpakeHue, pabora c oOnacTsMH (BblIEIEHHE, KOMMPOBAHHUE, 3aJIMBKa
I[BETOM), KOpPPEKIHMs IBeTa, SPKOCTH M KOHTpPacTHOCTU. BekropHas
rpajuxa. CozaHue BEKTOPHBIX PHUCYHKOB BCTPOEHHBIMU CpEACTBAMHU
TEKCTOBOTO  Ipolleccopa MM JPYTHX TIporpamm  (IpUIIOKEHUR).
JloGaBiieHre BEKTOPHBIX PUCYHKOB B TOKYMEHTHI

[TonroroBka MynbTUMeIUUHBIX mpe3eHTanuil. Cnain. JloOaBneHue Ha
clmaiii TekcTa W u300paxkeHuil. PaboTa ¢ HECKONBKUMH claiiaMu.
JobGaBnenre Ha clnadg — ayaMOBU3YalbHBIX  JIAHHBIX. AHUMAaIUSI.
I'unepccbuiku

4.4

Tunel AaHHBIX B siYeHKax SJIEKTPOHHOW Tabnmuipl. PemakTupoBaHue u
dbopmarupoBanue Tadnuil. Bctpoennbie GyHKIIUM IS TOUCKA MAKCUMYMa,
MUHUMYMa, CYMMBI U CpeiHero apudmernieckoro. CopTupoBKa TaHHBIX B
BBIZICICHHOM Juamna3oHe. [loctpoenue quarpamm (Tuctorpamma, Kpyropas
auarpamMma, TOuY€4Has — Jauarpamma). Bpibop Tuma  AuarpaMmel.
[IpeoOpazoBanne  Qopmyn mpu  kommpoBanuu. (OTHOCUTENIHHAS,
abCoIOTHAs ¥ CMEIIaHHasl apecalus

4.5

VYcOBHBIE BBIYUCIEHUS B JJIEKTPOHHBIX TaOnumax. CyMMHpOBaHHE H
MOoACYET 3HAYCHWM, OTBEYAOIIMX 3aJaHHOMY ycioBuio. OOpaboTka
00nbIIUX HAOOPOB AaHHBIX. UHCIIEHHOE MOJETHPOBAHUE B JEKTPOHHBIX
TadIuIax
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