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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo uHGOpPMATHKE HA YPOBHE OCHOBHOT'O 00IIEro 00pa3oBaHusi COCTABIICHA HA
OCHOBE TpeOOBaHMI K pe3yiabTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTENbHON MPOTPaMMBbI
OCHOBHOTO o0mero oo6paszoBanus, npenacrasieHHbeix B @I'OC OO0, a Taxke ¢enepaibHOR
pabodeii mporpaMMbl BOCTIUTAHUSI.

[Iporpamma mo uapoOpMaTHKe AAET MPEACTABICHUE O METIX, OOImel cTpaTeruu 00yJeHus,
BOCIIMTaHUSI U Pa3BUTUS OOy4arolMXCs CpeAcTBaMu HH(GOpMaTUKU Ha 0a30BOM YpPOBHE,
yCTaHABIMBAaeT  00s3aTeNbHOE  TPEJAMETHOE  COJEpXKaHWEe,  NPEAyCMaTpUBaeT  €ro
CTPYKTYpUPOBAHUE T10 pa3zeiiaM U TeMaM.

[Iporpamma 10 wH(pOpPMATHKE OMpeAeIseT KOJIMYECTBEHHbIE M KAa4eCTBEHHBIC
XapaKTepUCTUKH Y4eOHOTO Marepuana Uil KaKAOro roja H3y4eHHs, B TOM 4YHUCIE JUIS
COZIEPKATEIBHOTO HAMOJHEHUS PA3HOTO BUAA KOHTPOJS (IIPOMEXKYTOYHOW AaTTeCTaluu
oOyuarouuxcs, BCEpOCCUNCKUX MPOBEPOUYHBIX pabOT, rOCY1apCTBEHHOW UTOTOBOW aTTECTAIIUN).

[Iporpamma 1o mH(pOpPMATHKE SBIISETCSI OCHOBOHM JISi COCTABIICHUSI aBTOPCKUX Y4EOHBIX
porpamMmMm, TEMAaTHIECKOTO IIAHUPOBAHUS Kypca YIHTEIEM.

Henssmu n3ydennst ”HGOPMATHKKA HA YPOBHE OCHOBHOTO OOIIEro 0Opa30BaHMs SIBIISIOTCS:

(dbopMuUpOBaHHE OCHOB MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAaykKH HMH(DOPMATHKH, JOCTI)KEHUSM HAayJYHO-TEXHHYECKOTO Tporpecca U
0OIIECTBEHHOH MPAKTHKH, 32 CYET Pa3BUTHS MPEACTaBICHU 00 HH(pOpMaIK Kak 0 BaKHEHIIIEM
CTpaTETHYECKOM pECcypce pa3BHTHsI JMYHOCTH, TOCYIapcTBa, OOMIECTBa, MOHUMAHHS DPOJIU
WH(POPMAIMOHHBIX MPOIIECCOB, NH(POPMAIIMOHHBIX PECYPCOB W MH(POPMAIMOHHBIX TEXHOJIOTHH B
YCIOBUAX HUPPOBOM TpaHCHOPMAILIIK MHOTHUX cep KU3HU COBPEMEHHOTO 0OIIECTBA;

o0ecreyeHne ycI0BHH, CHOCOOCTBYIOUIMX PAa3BUTHIO AJTOPUTMUYECKOTO MBIIIJIEHUS KaK
HE00X0AUMOT0 yCI0BUS MPOPECCUOHATBHON EATENbHOCTH B COBPEMEHHOM MH()OPMAIMOHHOM
o01IecTBe, MPENoJIaralwIlero CrnocOOHOCTh 00yJaromerocs pa3oMBaTh CIOKHBIE 3a/la4yd Ha
Oosee MpocThble NOJ33JayM, CPaBHUBATh HOBBIC 3a/Jaud C 3aJayaMiu, PELIEHHBIMU paHee,
OIpeNeNATh Iark i JOCTUKEHUS pe3ysibTaTa U TaK Jalee;

dbopMupoBaHNE W Pa3BUTHE KOMIIETCHIIMA OOYy4alomuXxcsi B 00JIACTH HCTIOJIb30BaHUS
MH(GOPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOIMH, B TOM UYHUCIIe 3HAaHUM, YMEHUN U HaBBIKOB
paGoTbl ¢ HMH(OpMalMel, NporpaMMHPOBAHUS, KOMMYHHUKAIlMM B COBPEMEHHBIX LM(POBBIX
cpeax B YCIOBUSX o0OecreyeHns HHPOPMALMOHHON 6€3011aCHOCTH JIMYHOCTH 00y4aroIerocs;

BOCIIMTAHUE OTBETCTBEHHOI'O M M30MPATEILHOIO OTHOILEHUS K HMH(pOpMAIMU C y4ETOM
IIPAaBOBBIX M OSTHYECKUX AacleKTOB €€ pacnpoCTPaHEHUs, CTPEMJIEHUS K IPOJOJKEHUIO
oOpa3oBaHus B 00nacTH MH(OPMAIIMOHHBIX TEXHOJOTMH U CO3MJATEIbHON JAEATENIBHOCTU C
IPUMEHEHHEM CPeACTB MHPOPMALMOHHBIX TEXHOJIOTHH.

WNudopmaTrka B OCHOBHOM 00111eM 00pa30BaHUU OTpaXaer:

CYIIHOCTb MH(OPMATUKM KaK HayyHOW IMCLUUIUIMHBI, HM3y4arolledl 3aKOHOMEpPHOCTH
IPOTEKaHUsI U BO3MOYKHOCTH aBTOMAaTH3alMd HHGOPMALMOHHBIX MPOLECCOB B Pa3IMYHBIX
cucremMax;

OCHOBHbIE O00JIaCTM NpPUMEHEHHs HWHGPOPMATHUKH, IpeXae Bcero HH(GOpMaIMOHHbIE
TEXHOJIOTUH, YIIPaBJIEHUE U COLUANIBHYIO cdepy;

MEXIUCIMITIIMHAPHBIN XapakTep MHPOPMATUKU ¥ HH(OPMAIIMOHHOHN e TeTbHOCTH.

N3yuenne WMHPOPMATUKU OKa3blBa€T CYLIECTBEHHOE BIIMsSHUE Ha (OpPMHpPOBAHUE
MHUPOBO33pEHUs 00yUaroIIerocs, €ro XU3HEHHYIO0 MO3UIIMIO, 3aKJIabIBA€T OCHOBBI MOHUMAaHHUS
INPUHUMIOB (YHKIMOHMPOBAHUS M MCIIOJIb30BaHUS HMH(POPMALMOHHBIX TEXHOJIOTHH Kak
HE00X0IMMOT0 HMHCTPYMEHTa MPAKTUYECKU JIIOOOW JEesATeTbHOCTH M OJHOrO W3 Hambosee
3HaYMMBbIX TEXHOJIOTMYECKHX JOCTHKEHHUH COBPEMEHHOM NIMBWIM3AaLMU. MHOTHE NpeiIMeTHbIE
3HaHUS U CIOCOOBI JESTEeIbHOCTH, OCBOCHHBIE OOYYaIOUIMMHCA MPU U3YYE€HUH WH(POPMATHUKH,
HaxXoJAT NpPUMEHEHHWE KaK B paMKax 00pa3oBaTelIbHOro IMpolecca NpU HM3YYEHUH JPYTHX
NPEeIMETHBIX 00JacTeil, Tak U B WHBIX JKU3HEHHBIX CUTYAIUSX, CTAHOBSTCS 3HAUYUMBIMHU IS



dbopMHUpOBaHHSI  KAa4eCTB JIMYHOCTH, TO ©CTh OPUEHTHPOBaHBI Ha (GOpPMUPOBaAHUE
METaNpPeIMETHBIX 1 JTUYHOCTHBIX PE3yIbTATOB O0yUCHUSI.

OcHoBHble 3amaun  yueOHoro mpeamera «Mudopmaruka»y — chopmupoBaTh Yy
00yUaroIIXCs:

MOHMMAHUE TPHUHIMIIOB YCTPONCTBA U (YHKIIMOHUPOBAHUS OOBEKTOB HH(PPOBOTO
OKPY)KCHHUS, MPEACTaBICHUS 00 WCTOPUU W TEHACHIHUAX Pa3BUTHSI HHOOPMATHKH IEpPHOIA
U poBoii TpaHCHOPMALIK COBPEMEHHOTO OOIIIECTBA;

3HAHMSI, YMCHHS ¥ HABBIKA I'PAMOTHON TTOCTAHOBKH 33124, BOSHUKAIOIINX B MPAKTHICCKON
JESITEIILHOCTH, JUTSI UX PEIICHUS C TOMONILI0 HH(OPMAIMOHHBIX TEXHOJIOTUN, YMEHUS U HABBIKA
(hopMaTM30BaHHOTO OTIMCAHUS ITOCTABIICHHBIX 3a71a4;

0a30BbIe 3HAHUS 00 UHPOPMALIMOHHOM MOJECIMPOBAHUHU, B TOM YUCJIE O MaTEMAaTHUYE€CKOM
MO/IETUPOBAHUH,

3HAHHE OCHOBHBIX AITOPUTMUYCCKUX CTPYKTYP U YMCHHE NPHUMEHSTH 3TW 3HAHUS IS
MTOCTPOCHHS AJITOPUTMOB PEIICHUS 33724 10 UX MaTEMaTHICCKUM MOJICIISIM;

YMEHHS W HaBBIKA COCTABJICHUS IMPOCTHIX MPOTPaMM TIO MOCTPOSCHHOMY aJTOPUTMY Ha
OJTHOM W3 SI3BIKOB IPOTPAMMHPOBAHUS BHICOKOTO YPOBHS,

YMEHHUS W HaBBIKH J(PQEKTUBHOTO WCIOJIL30BAHUS OCHOBHBIX THIIOB TPUKIIATHBIX
nporpamMM (TIPHJIOKEHHI) 001ero Ha3HAUYCHUsI U HH(OOPMAITMOHHBIX CUCTEM JUIsI PEIISHUS C UX
MTOMOIIBI0 TIPAKTUYECKHUX 3ajad, BJaJieHHe 0a30BBIMH HOpMaMU HH(MOPMAITMOHHOW 3TUKH W
mpaBa, 0CHOBaMHU WH(OPMAITMOHHON O€30TTaCHOCTH;

YMEHHE TPaMOTHO HHTEPIPETUPOBATH PE3YJIbTAThl PEHICHUS MPAKTHYCCKUX 3a7ad C
MOMOIBI0  MH()OPMAIMOHHBIX ~ TEXHOJIOTHH, MPUMEHATh TOJYYCHHBIC PE3YJIbTaThl B
MIPAKTHUYECKON JIEATEIbHOCTH.

Henn m 3amaun u3ydyeHuss WHPOPMATHKA HAa YPOBHE OCHOBHOTO 0O0ImIero oOpa3oBaHHs
OTIPEENAI0T CTPYKTYpPY OCHOBHOTO COJAEpKaHHMS Y4eOHOro MpeAMeTa B BHJE CIEAYIOIIMX
YeThIPEX TEMATUUYECKUX Pa3/ICIIOB:

nudpoBasi r(paMOTHOCTB;

TEOpeTU4YecKre OCHOBBI HTHHOPMATUKY;

QITOPUTMBI U TPOrPaMMHUPOBAHUE;

nH(OPMALMOHHBIE TEXHOJIOTHUH.

Ha usydenne nadpopmaruku Ha 6azoBoM ypoBHe oTBoamTcs 102 dvaca: B 7 kimacce — 34
yaca (1 gac B Henenro), B 8 kiacce — 34 vaca (1 yac B Henenmio), B 9 kimacce — 34 yaca (1 gac B
HEJIEIIO).

B 2025-2026 yueOHOM romy:

- B 7 kiacce akTuyecku BoimaaaeT 34 yaca B ToJl, | 4ac BBINMAIAET HA IPA3JHUYHBIN JIEHb
04.11.2025 r.

- B 8 Kitacce (pakTU4eCKH BhITIagacT 34 yaca B roj

- B 9 kitacce (hakTUvecKu BhITIagacT 34 yaca B rof

B cBs3u ¢ pakTHUECKUM KOJIUYECTBOM YUYEOHBIX JTHEH, C Y4ETOM r0JIOBOTO KajeHIApPHOTO
yuebHoro rpaduka Ha 2025-2026 yueOHBIN TOJ, pacHHCaHUs 3aHSTHUIA, BHINOJIHEHHE paboueit
mporpaMmel 1Mo uHdopmatuke B 7 kiacce OyaeT o0ecrnedeHo B MOJHOM 00bEME 3a CueT YPOKOB
MMOBTOPEHUS M PE3EPBHBIX YACOB.



COJEPKAHUE OBYYEHUA
7 KJIIACC

ud¢posast rpaMOTHOCTH

KomnbioTep — yHuBepcajibHOe YCTPOMCTBO 00padOTKH JaAHHBIX

Kommnbiorep — yHHBEpcadbHOE BBIYMCIUTENBHOE YCTPOWCTBO, paborarouiee IO
nporpaMMe. THUIIBI KOMIIBIOTEPOB: NEPCOHAJIbHBIE KOMIBIOTEPHI, BCTPOECHHBIE KOMIIBIOTEPHI,
CYIEpKOMIIbIOTEPHI. MOOMIIbHBIE YCTPOICTBA.

OcHOBHbIE KOMIIOHEHTBHI KOMIIbIOTEpa M WX HazHaueHue. [Ipoueccop. OnepatuBHas u
JOJITOBpEMEHHAs! aMsITh. Y CTpOlcTBA BBOJA U BbIBOAA. CEHCOPHBIN BBOJ, JaTYMKH MOOMIIBHBIX
YCTPOICTB, cpeicTBa OMOMETPUUECKON ayTeHTU(PHUKALIUH.

Wctopus pa3BuTus KOMIBIOTEPOB M IporpaMMHOro obecnedeHus. [lokosieHus
KOMITIbI0TepOB. COBpeMEHHbBIE TEHICHIIUU Pa3BUTHsI KOMITbIOTEPOB. CyNepKOMIBIOTEPHI.

[TapannenbHble BBIYUCIECHUS.

[lepconanbHbiii KOMIbroTEp. Ilpomeccop um ero xapakTepuUCTHKH (TakToBas 4YacToTa,
paspsaHocTh). OnepatuBHas namsath. JloaroBpeMeHHas maMsiTh. Y CTpOWCTBA BBOJIA U BBIBOJA.
OO0bEM XpaHUMBIX JTaHHBIX (ONEpaTUBHAs NaMATh KOMIIbIOTEpA, KECTKUH M TBEPAOTENbHBIN
JIMCK, TIOCTOSIHHASI TaMATh cMapT(oHa) U CKOPOCTh AOCTYIA JAJIsl Pa3IMYHBIX BUIOB HOCUTENEH.

TexHnuka 6e30MacHOCTH U MpaBuiia paboThl HA KOMITbIOTEpE.

IIporpamMmsl M 1aHHbIE

[Iporpammuoe obGecnieueHue kommbioTepa. llpukinaaHoe mnporpamMmHoe oOecredeHue.
CucremHoe nporpamMmmHoe oOecrneueHue. Cucrembl nporpammupoBanus. [IpaBoBas oxpaHa
mporpaMM W JaHHbIX. becniaTHbele UM ycloBHO-OeciiaTHble mporpammbl.  CBoOOIHOE
porpaMMHO€E o0OecIieueHue.

@aiinel 1 nanku (katayorw). [IpuHnumel moctpoeHus ¢aitnoBsix cucteM. [lomHOE MM
¢daiina (mankum). Ilyte x daiiny (manke). PaGota ¢ daitmamm u Kartajoramu cpeacTBaMu
OTIEpAllMOHHOM CHCTEMBI: CO3/IaHuE, KOTMPOBAHUE, TIEpEMEIICHHUE, TIEPEUMEHOBAHUE U yIaICHHE
¢daiinmoB m mamok (karamoroB). Tumbl (aitioB. CpoiicTBa (aityioB. XapakTepHbIE pa3zMepbl
(haitioB pa3UYHBIX TUIOB (CTpPaHUIIA TEKCTa, JIEKTPOHHAsA KHUTa, (oTtorpadusi, 3anKch MECHHU,
BUJICOKJIMI, TOJHOMETPAXHbIH (uiabM). ApxuBanusi HJaHHbIX. VcIoyib30BaHHME MPOrpaMM-
apxuBatopoB. DaitnoBeiit MeHemkep. [louck daitioB cpencTBaMu oneparuoOHHON CHCTEMBI.

KommbroTepHbie BUPYCHl U Jpyrue BpeJOHOCHBIE MporpaMmMbl. [IporpaMmbl ajst 3amuThl
OT BUPYCOB.

KoMmnbroTepHblie ceTn

O6Obenunenne kommbloTepoB B ceTh. Cerb WuTepHer. Beb6-cTpanuna, BeO-cailT.
Crpykrypa aapecoB BebO-pecypcoB. bpayzep. IlouckoBbie cucremsl. [louck unndopmanmu 1o
KIIIOYEBBIM CJIOBaM W M0 u300pakeHuto. JlocroBepHOCTh WHGOpMAUK, TOTYyYCHHOU W3
HuTepHera.

CoBpeMeHHbIE CEpPBUCHI HHTEPHET-KOMMYHHKAITHH.

CereBoil 3THKeT, 0a30Bble HOPMBI HH(POPMAIMOHHOW STHKM M IpaBa MpU paboTe B
Wutepnere. Ctpateruun 0ezomnacHoro noseaeHus B HrepHere.

Teopernyeckne 0CHOBBI HHPOPMATHKH

HNudopmannsa u uHGpopMalHOHHbIE IPOLECCHI

WNudopmanus — 0HO U3 OCHOBHBIX MOHATHI COBPEMEHHOMN HAayKH.

Wudopmanust Kak CBeJIEHMs, MpeJHa3sHAuYeHHbIE JUISI BOCHPUSATHS UYEIOBEKOM, U
uHpopMalus Kak JaHHbIe, KOTOpble MOT'YT ObITh 00pa0OTaHbl aBTOMATHU3MPOBAHHOM CUCTEMOI.

JIMCKPETHOCTh AaHHBIX. BO3MOKHOCTH ONUCAHUSI HEMPEPHIBHBIX 0OBEKTOB U MPOIIECCOB C
MTOMOIIBIO JUCKPETHBIX JaHHBIX.

WudopmalioHHbIE TPOLIECCH — MPOLIECCH, CBA3aHHBIE C XpaHEHUEM, TPeoOpa3oBaHUEM U
neperavyel JaHHbIX.



IIpeacraBienue nngopmauuu

CumBon. Andasur. Momuocts andaButa. PazHooOpaszue s3bIKOB M ajgaBHUTOB.
EcrecTBennsle M QopmanbHble S3BIKH. AJ(ABUT TEKCTOB HAa PYCCKOM si3bIKE. JIBOMYHBIH
anpasut. KonmyuecTBo BCEBO3MOKHBIX CIIOB (KOJOBBIX KOMOHMHAINI) (PUKCHPOBAHHOM JTMHBI B
nBouyHoM andasure. I[IpeoOpazoBanme moboro andasuta k JgBoMyHOMY. KommuecTBo
Pa3MUYHBIX CIOB (PUKCHPOBAHHOW JUTMHBI B ali(haBUTE OTPEAETEHHON MOITHOCTH.

KoaupoBanue cuMBOJIOB OAHOTrO ajiaBUTa € MOMOIIBIO KOJIOBBIX CJOB B JIPYyroM
anaBuTe, KOAOBas TAOIUIA, TEKOTUPOBAHHE.

JlBonunblii kox. IlpencraBieHue NaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B JIBOMYHOM
andasure.

Wudopmanmonssii 00b€M  MaHHBIX. bUT — MHUHMManbHas €QUHHLA KOJIMYECTBA
nHGOpMAIMK — ABOWYHBIA pa3psin. EnuHunb! n3mepeHust HHPOPMAIMOHHOTO 00bEMa TaHHBIX.
bur, 6aiiT, kunoOaiiT, MeradalT, ruradairT.

CkopocTb nepenauu JaHHBIX. EJUHUIBI CKOPOCTH NEepeaun JaHHbBIX.

KomupoBanue tekcroB. PaBHOMepHBIH koa. HepaBHomepnsbiii koxa. Komuposka ASCII.
BocemubuThbie KomupoBku. [lonstre o komupoBkax UNICODE. [lexomupoBanue cooOmmeHwi ¢
HCII0JIb30BAHNEM PABHOMEPHOI'O U HEPAaBHOMEPHOTro KoJjia. MTHpopManoHHbI 00bEM TEKCTA.

Uckaxxenue nHpopmMauu npu nepeaaye.

OOmiee mnpexacraBiaeHue O IUGPOBOM MPEJICTaBICHUM AayAMOBHU3YyalbHBIX U JPYIHX
HETPEPHIBHBIX JJAHHBIX.

Komuposanue 1mBera. L[BeroBeie Mmozenmu. Mogens RGB. I'myOwmna komupoBaHUs.
[Tanurpa.

PactpoBoe u  BekTOpHOe mpexacraBieHue — u3zoOpaxkeHuil. [lukcenp.  OrueHka
nH(POPMAITMOHHOTO 00BEMA IPaPUIECKUX TAHHBIX JIJIS1 PACTPOBOTO M300paKeHHUSI.

KoaupoBanue 3Byka. PazpsaaHocTs 1 yacToTa 3anucu. KoanyecTBo KaHaJoB 3aIUCH.

OneHka KOJIMYECTBEHHBIX IApaMeTpOB, CBA3aHHBIX C IPEACTaBICHUEM M XPAHEHUEM
3BYKOBBIX (pailyioB.

HNudopmManmoHHble TEXHOJIOTHH

TexkcToBbIE JOKYMEHTBI

TexkcToBble JOKYMEHTBHI M MX CTPYKTYpHBIE 3JIEMEHTHI (CTpaHMLa, ad3al, cTpOKa, CJIOBO,
CHUMBOJ).

TexkcToBbli MpolLeccop — MHCTPYMEHT CO3JaHUs, pelakTUPOBaHUS M (OpMaTHPOBAHUS
tekcToB. [IpaBmiia Habopa Tekcrta. PemakrupoBanue tekcra. CBoiictBa cuMmBojioB. Ilpudr.
Tunsr mpudToB (pybsieHble, ¢ 3acedykaMu, MoOHOIIMpHHHBIE). [lomyxupHoe M KypcUBHOE
HauepraHue. CBoMcCTBa a03aleB: I'paHUIbI, a03alHbIl OTCTYIN, HHTEpBaJ, BbIPABHUBAHMUE.
[TapameTtpsl ctpanunpl. CtuneBoe popMaTupoBaHUE.

CrpykTypupoBaHue HH(pOpPMALMU C IMOMOIIBIO CIUCKOB W Tabauu. MHOroypoBHEBbIE
cnucku. Jlob6aBineHue Tabiul B TEKCTOBBIE IOKYMEHTBHI.

BcraBka m3o0pakeHuil B TEKCTOBbIE JNOKYMEHThl. OOTekaHue H300paKeHHH TEKCTOM.
BxiroueHne B TEKCTOBBINM JOKYMEHT auarpamm, ¢GopMys, HyMepaluu CTpaHHIl, KOJOHTUTYJIOB,
CCBUIOK U JIPYTUX JIEMEHTOB.

IIpoBepka npaBonucanus. PaccranoBka nepeHocos. ['oocoBoit BBoA Tekcra. Onrtudeckoe
pacnio3HaBaHue TekcTa. KommbroTepHsblii nepeson. Mcmosb3oBanue cepBucoB MHTepHeTa mis
00paboTKH TEKCTAa.

Komnerorepnas rpaguxa

3HaKOMCTBO ¢ rpaduyeckuMu penakropamu. PactpoBele pucyHku. Icnonb3oBanue
rpaduuecKux NPUMUTUBOB.

Omnepanu  pefakTUpOBaHHUs Trpaduyeckux OOBEKTOB, B TOM 4YHcie HU(POBBIX
dororpaduii: u3MeHeHHE pa3Mepa, oOpe3Ka, MOBOPOT, OTpakeHHe, pabora ¢ obaacTIMU
(BBIIENIEHHE, KOTIMPOBAHHE, 3aIMBKa 1IBETOM), KOPPEKIHS 1IBETA, IPKOCTH M KOHTPACTHOCTH.



Bektopnass rpaduka. Co3gaHue BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMHU CPEICTBAMU
TEKCTOBOIO TIpoLieccopa WM Jpyrux mnporpamm (mpuioxkenuid). [loOaBiieHne BEKTOPHBIX
PUCYHKOB B JIOKYMEHTHI.

MyJabTHMeIHITHBbIE NIPEe3eHTALMU

[ToaroroBka MynabTUMEIUUHBIX Tpe3eHTanuid. Cnaiin. JloOaBiieHne Ha cllaiiy TEKCTa U
n300paxeHuii. Pabora ¢ HECKOJIBKHMH CIIaiIaMu.

JlobGaBneHue Ha CiTaii]] ayAMOBH3yATbHBIX TaHHBIX. AHUMANHS. [ HIIepCChIIKY.

8 KJIACC

Teopernueckune 0CHOBbI MH(POPMATHKHU

Cucrembl cHUCICHUS

Heno3unuoHHple ¥ MO3ULMOHHBIE CHCTEMBl cuuciaeHus. Andasutr. OcHOBaHHUE.
Pa3Bépuyras ¢opma 3anmcu uucia. IlepeBog B JeCATUUHYIO CUCTEMY YHCEN, 3allUCAaHHBIX B
JIPYTUX CUCTEMax CUUCIICHUSI.

Pumckas cucrema cuncineHus.

JlBonuHasi cuctema cuucieHus. [lepeBon nenbix umcen B mpenenax ot 0 go 1024 B
JIBOMYHYIO cHUCTeMy cuucieHus. Bocbmepuunas cuctema cuucienus. l[lepeBox umcen wus
BOCBMEPHUYHOM CHCTEMBI B IBOUYHYIO U JIECATUUHYIO CUCTeMbI U 00paTHO. [llecTHaanarepuyuHas
cucrema cuuciaeHus. [lepeBon umcen M3 IIECTHAAUATEPUYHOM CHCTEMBI B JBOMYHYIO,
BOCBMEPHUUHYIO U JIECITUYHYIO CHCTEMBI U 0OpaTHO.

Apudmernueckue onepanuu B IBOUYHON CUCTEME CUHCIICHUSI.

DJieMeHTbl MaTeMaTH4eCKOM JIOTHKH

Jlornueckue BbICKa3bIBaHMA. Jlormdeckue 3HA4EHUs BBICKA3BIBAHUU. OJJIEMECHTApHBIE U
COCTaBHbIE BbICKa3blBaHUsA. Jlornueckue omnepanuu: «uW» (KOHBIOHKIUS, JIOTHYECKOE
YMHOXEHHUE), «UIN» (IU3BIOHKINSA, JOTHYECKOE CIIOXKEHHUE), «HEe» (JOTHYECKOE OTPHIIAHHE).
IIpnoputer norndeckux onepanuii. OnpeneneHne ICTHHHOCTH COCTABHOTO BBICKA3bIBAHUS, €CIIN
M3BECTHBI 3HAYCHHS] HCTUHHOCTH BXOJAIIMX B HETO 2JIEMEHTAPHBIX BbICKa3bIBaHMi. Jlorndyeckue
BbIpaxkeHus. IlpaBuna 3ammcu noruueckux BblpakeHuil. [locTpoeHue TaOmUIl MCTUHHOCTH
JIOTUYECKUX BBIPAKECHUI.

Jlorudeckue 31€MEHTBI. 3HAKOMCTBO € JIOTHYECKUMU OCHOBAMHU KOMIIBIOTEPA.

AJITOPUTMBI U IPOIPAaMMHPOBaHHE

HcnonnuTesv 1 aJITOPUTMBI. AJITOPUTMHYECKHE KOHCTPYKIHMHU

Ilonste anropurma. McnosHuTenw anropuTMOB. ANTOPUTM Kak IUIAH YIPABJICHUS
HCIIOJIHUTEJIEM.

CaoiictBa anroputma. CnocoObl 3amucu ajroputMma (CIOBECHBIH, B BHUJE OJIOK-CXEMBI,
porpaMmma).

AnropurMuueckue KOHCTpYKUMH. KOHCTpykuus «cienoBaHuey». JIMHEHHBIH anrOpUTM.
OrpaHn4eHHOCTb JIMHEHHBIX AITOPUTMOB: HEBO3MOXKHOCTh IIPELYCMOTPETh 3aBUCHMOCTD
[IOCJIEJOBATEIBLHOCTH BBINOJIHAEMBIX IEHCTBUI OT UCXOJHBIX JaHHBIX.

KoHcTpykius «BeTBiIeHUE»: TOJIHAsE U HenojHast GopMbl. BelnogHeHne U HEBBIIOJIHEHUE
yci0BUS (MICTUHHOCTH U JIO)KHOCTb BbICKa3bIBaHUs). [IpocThie M coCTaBHBIE YCIOBHS.

KoHceTpyKkiust «IOBTOpEHUS»: LUKIBI C 3aJaHHBIM 4YHMCIOM IOBTOPEHHH, C YCIOBHEM
BBITNIOJIHEHMS, C IEPEMEHHOM LIMKIIA.

PazpaboTka a1 (HopMaNbHOrO HMCIOJHUTENS AITOPUTMa, MPUBOAALIETO K TpeOyeMoMmy
pe3yabTaTy MpH KOHKPETHBIX MCXOAHBIX aHHBIX. Pa3paboTka HECIOXKHBIX aJrOPUTMOB C
UCTOJb30BAHMEM LIMKIOB M BETBJICHUH Ui yHpaBieHHs (OpMaNbHBIMU HCIIOTHUTEISIMH,
TakuMu kak Pobot, Yepenamika, UepTé&xHuk. BrINoiHEHHWE anropuTMOB BpPYYHYIO M Ha
KoMmnbioTepe. CHHTAaKCHUECKUE U JIOrMYecKre OmMOKHu. OTKa3bl.

SA3bIK NpOorpaMMHpoOBaHUA



S3pik  mporpammupoBanus  (Python, C++, Tlackans, Java, C#, IllkonbHbIit
AnroputMuueckuil SA3bIk).

Cucrema nporpaMMUpPOBaHUs: PEIAKTOP TEKCTA IPOrPaMM, TPAHCIISITOP, OTIAAUHK.

[lepemenHnas: tur, ums, 3HaueHue. Llenple, BEIIECTBEHHbBIE U CUMBOJIbHBIE IEPEMEHHBIE.

Omneparop mnpucBauBaHus. ApH(METHUYECKHE BBIPAKEHUS M TMOPSAJOK WX BBIYHCICHUS.
Onepanuu ¢ 1eabIMU YUCIaMU: HEI0YUCIEHHOE JeJIEHUE, OCTATOK OT JICIECHHUS.

BerBnenus. CoctaBHble ycaoBUS (3aIIUCh JIOTUUECKUX BBIPAKEHUN HA M3Y4aeMOM SI3bIKE
nporpaMMupoBanust). HaxoxaeHne MUHMMyMa M MakCUMyMa U3 JIBYX, TPEX U YETBHIPEX YMCEI.
Pemenue kBagpaTHOTO ypaBHEHUS, UMEIOLIETO BEIIECTBEHHbIE KOPHHU.

JlnanoroBas 0T/1aJika MpOrpaMM: NOLIArOBOE BHINIOJHEHUE, IPOCMOTP 3HAYEHHUM BEIUYUH,
OTJIAZI0YHBIN BBIBO/JI, BBIOOP TOUKM OCTAHOBA.

Hukn ¢ ycnoBueM. Anroput™m EBkimaa ans HaxoxAeHHs HanOOJIbIIEro OOIIero AeIuTeNs
JBYX HaTypaJbHBIX uncen. Pa3OueHune 3amucu HaTypajabHOTO YKCia B MO3ULMOHHON CHCTEME C
OCHOBaHHEM, MEHbILIUM WK paBHBIM 10, Ha OTHEIbHBIE UQPHI.

Hukn ¢ nepeMeHHO. AITOPUTMBI IPOBEPKHU JEIMMOCTH OJHOTO LEJIOT0 YKCiia Ha JAPYroe,
MIPOBEPKU HATYpaJIbHOTO YHCJIa Ha IPOCTOTY.

OOpaboTka  CUMBOJBHBIX  JaHHbIX. CHMBOJIbHBIE  (CTPOKOBBIE)  IEpEMEHHBIE.
[TocumBonbHass 00paboTka cTpok. Iloncdér wyacTOThl TMOSABIEHUS CUMBOJA B CTpPOKE.
Berpoennbie pyHkunu 11 00paboTKU CTPOK.

AHaJM3 aJIrTOPUTMOB

Omnpenenenre BO3MOMKHBIX pPE3YJIbTaTOB pabOThl alroputMa IMpU JTAHHOM MHOXKECTBE
BXOJIHBIX JAaHHBIX, OMpEeNIEHUE BO3MOXKHBIX BXOJHBIX JAHHBIX, MPHUBOJAIIMX K JaHHOMY
pe3ynbTary.

9 KJIACC

Mudposasi rpaMoOTHOCTH

I'no6anbHas cerb UHTEpHeT U cTpaTeruu 0€30MacHOrO NOBeJAeHUs B Hell

I'moGanpHas cerb WuTepHet. IP-ampeca y3noB. CeTeBoe XpaHEHWE MaHHBIX. MeTOMbBI
WH/IMBUYAIEHOTO W KOJUIGKTUBHOTO pa3MelIeHUs HOBoW mH(opmanuu B MHTepHeTe. bobime
JaHHbIC (MHTEPHET-/IaHHbIC, B YACTHOCTH JIAHHBIE COIIMATIbHBIX CETEH ).

[Tonsarue 06 nHGpOPMAMOHHOHN O€30MacCHOCTH. YTPO3bl HH(YOPMAITMOHHONW 0€301TaCHOCTH
npu pabotre B II0OAIBHON CETH W METOABI TNPOTUBOJECHCTBHA WM. [lpaBmia Oe3omacHOi
ayreHTU(UKanuy. 3amuTta JudHOW uHPopMammu B MHTrepHere. be3omacHbie crparerun
noBeneHust B MaTepHere. [IpenynpekicHrue BOBICYCHUS B JECTPYKTUBHBIC U KPUMUHAIbHBIC
(dhopMBbI ceTeBO aKTUBHOCTH (KUOEpOYIUIUHT, (GUIIUHT U Jpyrue (GOpMBI).

PaGora B uHGOPMALIMOHHOM NMPOCTPAHCTBE

Bunpl pesrenbHocTH B MHTEpHETE, WHTEPHET-CEPBHUCHI: KOMMYHUKAIIMOHHBIC CEPBUCHI
(moutoBast ciyx0a, BHIEO-KOH(PEPEHI-CBSA3b U JPYTHe), CIPABOYHbIE CIYKObl (KapThl,
pacrucaHusi M Ipyrue), MOMCKOBBIC CITY)KOBI, CITY>KObI OOHOBJICHHSI IPOIPAMMHOTO 00ECIICYCHUS
u gpyrue ciayxObl. CepBUCHI TOCYAapCTBEHHBIX ycuyr. OOnavHble XpaHUIUIA JaHHbBIX.
CpenctBa coBMecTHOU pa3paboTKu AOKYMEHTOB (oHiaiH-o¢uchl). [Iporpammuoe obecnieuenue
Kak BeO-CepBUC: OHJIAHOBBIE TEKCTOBBIE U TpaduuecKkue peAaKTOpbl, Cpedbl pa3paboTKu
MPOTPaMM.

TeopeTnueckue 0oCHOBbI HHPOPMATHKHU

MopenupoBaHue KaK MeTO/I MO3HAHUSA

Mopens. 3amaum, pemiaeMble ¢ TMOMOIIbIO MoaenupoBaHusa. Kmaccupukanum monenei.
MartepuanpHble (HaTypHble) W HHQOpPMAIMOHHBIE MoOJAETH. HempepbiBHbIE U TUCKPETHHIE
moaenu. WmuranmonHele Moxaenu. HWrpoBeie Mojenu. OlleHKa aJeKBaTHOCTH MOJENU
MOJETUPYEMOMY OOBEKTY U IIeNIIM MOJACTUPOBAHHUS.

Tabnuunbie monenu. Tabmuia kak mpeacTaBlieHne OTHOIICHHUS.



ba3bl mannbx. OTOOP B TAONIUIE CTPOK, YAOBIETBOPSIOIIUX 33JAHHOMY YCIOBHIO.

I'pad. Bepmuna, pedpo, myrs. OpueHTHUpPOBAaHHBIE U HEOPUEHTUPOBaHHBIE rpadbl. J{nrHa
(Bec) pebpa. BecoBas marpuna rtpada. [nwmra mytm Mexnay BepmuHamu rpada. [lowmck
ONTUMATBHOTO MyTH B rpade. HayanbHas BepmmHa (MICTOYHHMK) U KOHEYHAs] BEpIIMHA (CTOK) B
OpUEHTUPOBAaHHOM rpade. BrluncieHne KoauuecTBa MyTei B HANpaBICHHOM AalMKINYECKOM
rpade.

HepeBo. Kopenb, BepmmHa (y3en), Juct, pedpo (myra) nepeBa. BricoTa nepesa.
[Toanepeso. [Ipumeps! ncnosib3oBanus gepeBbeB. [lepeOop BapuaHTOB ¢ HOMOIIBIO I€pPEBA.

[TonsiTe MareMaTHYECKOW MOJENU. 3adadd, peliaeMbple C MOMOIIBI0 MaTEeMaTHYECKOTO
(KOMITbIOTEpHOTO0) MoAeTHpoBanus. OTINYHEe MaTeMaTHYeCKOW MOJETH OT HATypHOH MOJAETH U
OT CJIOBECHOTO (JIMTEPATypHOTO) OMMCaHUsS OOBEKTA.

Otambl  KOMIBIOTEPHOTO  MOJICIMPOBAaHUS:  TOCTAHOBKA  3aJa4yH, IOCTPOCHHUE
MaTeMaTH4YeCKOM  MoOJenW, TMporpaMMHasl — pealu3anus, TEeCTHPOBaHHWE, IPOBEICHUE
KOMIBIOTEPHOTO AKCIIEPHUMEHTA, aHAIIN3 €r0 PE3yTbTaTOB, YTOUHEHHE MOJICIIH.

AJITOPUTMBI H MPOrPaMMHUPOBAHHNE

Pa3pa6oTka aJiropuTrMoB M MPOrpamMm

Pa3Ouenne 3amaum Ha mnoxazazaun. CocTaBieHHE alTOPUTMOB M IporpamMM C
WCTIOJIb30BAHUEM BETBIICHHI, IMKJIOB ¥ BCIIOMOTATENBHBIX QJITOPHUTMOB JUIS YIIPABJICHUS
UCTIONHHUTENEM POOOT WMim ApYyruMH HCTIONHUTENSIMH, TaKUMH Kak Yepemnamika, YepTExHUK H
JPYTUMU.

Tabnuunble BenuuuHbl (MaccuBbl). OnHoMmepHble MaccuBbl. CocTaBieHHME U OTJAAKa
IpOTrpamMM, PEeaTH3yIOINX THIIOBBIE aJITOPUTMBI 00paOOTKH OTHOMEPHBIX YHCIOBBIX MAaCCHBOB,
Ha OJHOM H3 S3bIKOB mporpammupoBanus (Python, C++, Ilackams, Java, C#, IlIkosbHbIi
AnropuTMHUYECKH SI3BIK): 3alOJIHEHHE YHCIOBOTO MAacCHBa CIIyYalHBIMH YHCIAMHU, B
COOTBETCTBUU C (HopMyNION WM MyTEM BBOJA YMCEN, HAX0XKICHUE CYMMBbI 3JIEMEHTOB MacCHBa,
JUHEHHBIH TOMCK 3aJlaHHOTO 3HAYEHHMS B MacCuUBe, TOJCYET DIIEMEHTOB MAacCHBa,
YAOBIETBOPSAIONIUX 3aJaHHOMY YCJIOBHIO, HAaxXO0XJCHHE MHMHHUMAJIbHOIO (MaKCHMAaJbHOTO)
sneMenTa MaccuBa. COpTUPOBKA MaccUBa.

OOpaboTka MOTOKA  JAHHBIX:  BBIUYMCICHHE  KOJIMYECTBA, CYMMBI,  CpEIHEro

apudmeTuyecKoro, MUHUMAJIBHOTO u MaKCHUMaJIbHOTO 3HAYEHUS AIIEMEHTOB
MOCJIEIOBATEILHOCTH, YAOBIETBOPSIOMINX 33JaAHHOMY YCIIOBHIO.
Yupasienue

VYupasnenue. Curnan. Ob6patHasi cBsizb. [loslyueHue CUrHajaoB OT IU(POBBIX JAaTUYUKOB
(xacaHus1, pacCTOSIHUSI, CBETA, 3ByKa U Apyroro). [Ipumeps! ncnoab30BaHUs IPUHIIUIIA OOPATHOM
CBA3U B CHUCTEMAX YIPABJICHUS TEXHUYECKMMH YCTPOMCTBAMM C MOMOULIBIO JATYUKOB, B TOM
quclie B POOOTOTEXHUKE.

[Ipumepbl  poOOTHU3UPOBAHHBIX  CUCTEM  (cHCTEMa  YyIpaBJICHUS  JIBJKEHUEM B
TPAHCIIOPTHOW CHUCTEME, CBapOyHas JHMHHUS aBTO3aBOJA, ABTOMATHU3MPOBAHHOE YIIPaBJIIECHUE
OTOIUIEHUEM JI0Ma, aBTOHOMHAsl CHUCTEMa YIPABJIEHUS TPAHCIOPTHBIM CPEACTBOM U JIpyrue
CUCTEMBI).

NudopmannoHHbIEe TEXHOJIOTHH

DJIeKTPOHHBbIE TA0TUIbI

[Tonsitne 00 57eKTPOHHBIX Tabnmuax. THUIBI JaHHBIX B SYeHKax 3JMEKTPOHHON TaOIMUIIBI.
PenaktupoBanue u popmarupoBanue tabnuil. BerpoeHHble GyHKIMU 7S TOUCKA MaKCUMyMa,
MUHHUMYMa, CyMMBI U cpefHero apudmerudeckoro. CopTHpPOBKa [OaHHBIX B BBIICICHHOM
nuamasone. Iloctpoenne auarpamMm  (THCTOrpaMMa, KpyroBas —Juarpamma, TOYeYHas
nuarpamma). Beibop tumna auarpaMmel.

[IpeoOpazoBanue Gopmyn npu KonupoBaHuu. OTHOCUTENbHAS, A0COTIOTHAS U CMEIIaHHAS
azpecanus.



YcnoBHBIE BBIUMCICHUS B 3JICKTPOHHBIX Tabnunax. CyMMHpPOBaHUE U MOACYET 3HAUCHHIA,
OTBEYAIOIIMX 3aJaHHOMY YycioBuio. OOpaborka Oonpminx HAOOpOB JaHHBIX. YucieHHOE
MOJCIUPOBAHUC B SJICKTPOHHBIX Ta6JII/II_IaX.

HNudopmannoHHbIe TEXHOJIOTHH B COBPEMEHHOM 00IIIECTBE

Ponb nH(bOpMAIMOHHBIX TEXHOJIOTUH B Pa3BUTHH SKOHOMUKH MHUPA, CTPaHBI, PErHOHA.
OTKpBITHIC 00pa30BaTEIbHBIC PECYPCHI.

[Ipodeccun, cBsizanHble ¢ HHOOPMATHKOW M WHPOPMALMOHHBIMUA TEXHOJOTHUSMHU: BeO-
TU3aifHep, MPOTPAMMHUCT, pa3pabOTUUK MOOMIBHBIX MPHIOKEHUN, TECTUPOBIIUK, APXUTEKTOP
nporpaMMHOIO OGCCHC‘ICHI/DI, CIICHHAIUCT 110 aHAJIN3Y JaHHBIX, CUCTEMHBIN AIAMUHUCTPATOP.



IINIAHUPYEMBIE PE3YJIbTATHI OCBOEHMUA ITPOI'PAMMBbI o
NH®OPMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3yuenne mHPOpPMATHKM HA YpOBHE OCHOBHOTIO 00IIero oOpa3oBaHUs HANpaBJICHO Ha
JTOCTIDKEHHE OOYYalOUIMMHCA JUYHOCTHBIX, METAlpeAMETHBIX M TPEAMETHBIX Pe3yJbTaToB
OCBOEHHUS COJIEp’KaHUs y4eOHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pe3yJbTaThl UMEIOT HANpaBICHHOCTh HA pELIEHUE 3a/ad BOCHUTAaHMS,
Pa3BUTHS U COLMATM3AIUH 00yJaIOIUXCs CPEACTBAMU y4eOHOTO MpeMeTa.

B pesynbrare uzydeHuss mHGOpPMATUKU Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHHS Yy
oOyyaromerocst OyayT cOpMHUPOBAHBI CIIEIYIOUINE THNYHOCTHBIC PE3yIbTAaThl B YACTH:

1) naTpHOTHYECKOr0 BOCTIMTAHHUS:

LIEHHOCTHOE OTHOIIIEHHE K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY M HayYHOMY
HaCJIEIUI0, IOHMMaHue 3Ha4eHUsI MH(OPMATUKU KaK HAyKU B JKU3HU COBPEMEHHOTO OOIIECTBa,
BJIaJICHHE JI0CTOBEpHOM MH(pOpMaLuell 0 MepeioBbIX MUPOBBIX U OTEYECTBEHHBIX JOCTHKEHMSIX
B 005acTH MH(OPMATUKK U MH(OPMALMOHHBIX TEXHOJIOTUH, 3aMHTEPECOBAHHOCTh B HAYYHBIX
3HAHUSX 0 LUKU(POBOI TpaHCchHOpMALIUK COBPEMEHHOTO 00IIECTBA;

2) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OpHEHTAIlMsI Ha MOpaJbHbIE IIEHHOCTH M HOPMBI B CHUTYallUsIX HPaBCTBEHHOro BHIOOpA,
TOTOBHOCTH OILIEHMBATh CBOE TMOBEACHHE U IMOCTYINKH, a TaKKe MOBEICHHE U MOCTYIKH JAPYTUX
JIOJIe C MO3UIMM HPABCTBEHHBIX M TPABOBBIX HOPM C YYETOM OCO3HAHHS MOCIEICTBUN
MTOCTYIIKOB, aKTUBHOE HEMIPHUATHE aCOIIMANIbHBIX MOCTYIKOB, B TOM uncie B IHTepHeTe;

3) rpa:KIaHCKOT0 BOCIIUTAHUSA:

IPEJCTAaBICHUE O COLMAIBHBIX HOpMax M MpaBWIaX MEKIMYHOCTHBIX OTHOLIEHWH B
KOJUICKTHBE, B TOM YHCJIE B COLMAIBHBIX COOOLIECTBAX, COOIIOAEHUE MPaBUl OE30MIaCHOCTH, B
TOM YHCJIE HAaBBIKOB 0O€30I1aCHOTO MOBEAEHUS B MHTEPHET-CPEJE, TOTOBHOCTh K Pa3HOOOpPa3HOM
COBMECTHOM JI€ATEIbHOCTU IPH BBINOJHEHUHM Y4YeOHBIX, IO3HABAaTEIbHBIX 3a7ay, CO3JAaHUU
Y4eOHBIX MPOEKTOB, CTPEMJICHHE K B3aUMOIOHMMAHHMIO M B3aUMOIIOMOIIM B IpOIECCE 3TOM
y4eOHOH NeATeNbHOCTH, TOTOBHOCTb OIIEHUBATh CBOE MOBEIEHHE M MOCTYIKH CBOMX TOBAapHIIECH
C MO3ULH HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUNA OCTYIIKOB;

4) HeHHOCTeil HAYYHOI 0 MO3HAHUSA:

C(OPMHPOBAHHOCTh ~ MHPOBO33PEHUYECKMX  IpeJCTaBleHMH 00  uHpopmauuwy,
MHOOPMALIMOHHBIX IpoLecCaX U HMH(MOPMAIMOHHBIX TEXHOJIOTHUAX, COOTBETCTBYIOILUX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U OOIECTBEHHOM MPAKTUKH U COCTABJIAIOLINX 0a30BYIO
OCHOBY /1715l IOHMMAHUS CYIIHOCTU HAYYHOM KapTHHBI MUPA;

UHTEepeC K OOYyYeHMIO M IO3HAHUIO, JI0003HATEIBbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHUI0, 0CO3HAHHOMY BbIOOPY HApaBICHHOCTU U YPOBHs 00yueHUs B JaJIbHEHIIEM;

OBJIaZICHUE OCHOBHBIMM HaBBIKAMU HCCIIEIOBATEIbCKON JEATENbHOCTH, YCTAHOBKAa Ha
OCMBICIICHHE OIbITa, HAOMIOAECHUH, NOCTYNKOB M CTPEMJICHHE COBEpIIEHCTBOBATH IYTH
JOCTH)KEHUS] MHAMBHIYyalbHOTO M KOJJIEKTUBHOT'O OJ1aronoJryyus;

C(OPMHUPOBAHHOCTh ~ MH(MOPMALMOHHOW  KyJAbTYpPbl, B TOM  YHCJIE€  HaBBIKOB
CaMOCTOSTEJIbHONW paboThl ¢ yUeOHBIMH TEKCTaMH, CIIPAaBOYHON JIUTEPaTypoi, pa3HOOOpa3HbIMU
cpeAcTBaMU MH(POPMALMOHHBIX TEXHOJOTMH, a TaKXKe YMEHHS CaMOCTOSTENIbHO OIpElelsiTh
LIeJIN CBOEro OOydeHHus, CTaBUTh M (opMynupoBaTh s ceOs HOBbIE 3ajauyd B yuébe U
[IO3HABATEILHON JIEATEIIBHOCTH, pPa3BUBaThb MOTHBBI M MHTEPECHl CBOEH II03HABATEIbHON
NESITEIBHOCTH;

S) popmupoBaHus KyJbTYPbI 310POBbS:

OCO3HAHHE LIEHHOCTH >KM3HH, OTBETCTBEHHOE OTHOILIEHUE K CBOEMY 3/10pPOBbIO, YCTAHOBKA
Ha 3JI0pOBBIM 00pa3 *KHU3HH, B TOM YHCIIE U 3a CUYET OCBOCHHUS M COOMIOACHUS TpeOoBaHUUN
0e301acHOM KCILTyaTalul CPeICTB MHPOPMALMOHHBIX U KOMMYHHUKAIIHOHHBIX TEXHOJIOTUH;

6) TPy10BOr0 BOCIIUTAHUA:



MHTEpEC K MPAKTUYECKOMY M3Yy4eHHIO Mpodeccuil U Tpyaa B cdepax mpodeccuoHaTbHON
JEATeNbHOCTH, CBSI3aHHBIX € HMH(OPMATHKOH, NPOTpaMMHUPOBAHHUEM M WH(POPMALMOHHBIMU
TEXHOJIOTUSIMH, OCHOBaHHBIMH Ha JIOCTW)KCHUSAX HAyKH WH(OPMATHKH M HAYYHO-TEXHUYECKOTO
porpecca;

OCO3HAHHBII BBIOOp M MOCTPOEHUE WHIMBUIYAIbHOW TpaeKTOpUU OOpa3oBaHUsS U
KU3HEHHBIX TJIAHOB C YUETOM JIMYHBIX U OOIIECTBEHHBIX HHTEPECOB B MOTPEOHOCTEIH;

7) 3K0JIOTHY€CKOr0 BOCTIMTAHUSA:

OCO3HAHHKE ITI00AJILHOTO XapakTepa SKOJIOTHUECKUX Ipo0IeM U MyTe UX pelieHus, B TOM
quclie ¢ y4éTOM BO3MOKHOCTEN NH(POPMALIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

8) amanranmum oOydamomerocsi K M3MEHSIOIMMMCH YCJOBHUSIM CONHAJBHOH U
NPUPOIHOH Cpeabl:

OCBOEHHE OOy4aroIIMMHCS COLMAIBbHOTO OIbITa, OCHOBHBIX COLIMAJbHBIX pOJIEH,
COOTBETCTBYIOIIMX BEAYyHIEH JEesATeNbHOCTH BO3pacTa, HOPM U IMpaBW OOIIECTBEHHOTO
MOBEACHUS, (OPM COLIMATIBHON JKU3HU B TPYIIAX U COOOIIECTBAX, B TOM YHCIIE CYHIECTBYIOIIUX
B BUPTYQJIbHOM IPOCTPAHCTBE.

METAINIPEAMETHBIE PE3YJIBTATHI

MertanpeaMmeTHble pe3ylbTaThl OCBOEHHS MPOTrpaMMbl MO HH(GOPMATUKE OTPaKaroT
OBJIAJICHUE YHUBEPCAIbHBIMHU y4eOHbIMU JNENCTBUSIMU — ITO3HABATEJIbHBIMU,
KOMMYHUKAaTUBHBIMH, PETYJIATHBHBIMHU.

IMo3naBaTeibHbIE YHHBeEpPCAJbHbIE YueOHbIe eHCTBUS

ba3oBbIe Joruueckue AeMcTBUA:

YMEHHUE ONpEACNATh TMOHATHSA, CO3/JaBaTh OOOOIIEHUS, YCTaHABIMBATh AHAJIOTHH,
KJIacCU(PHUITUPOBaATh, CAMOCTOSITEIHHO BHIOMPATh OCHOBAHUS M KPUTEPUH IS KIIaCCU(PUKAIIUH,
YCTaHABIWBATh MPUYUHHO-CJICACTBEHHBIC CBS3H, CTPOUTH JIOTUUECKHE PACCYKICHHs, IeNaTh
YMO3AKJITIOYCHHS (MHAYKTUBHBIC, IEAYKTUBHBIC U 10 aHAJIOTUN) U BBIBOJIBL;

YMEHHUE CO3/1aBaTh, MPUMEHATHh M NMPE0OPa30BbIBATh 3HAKH M CHMBOJIBI, MOJICIH M CXEMBI
JUTsI pelieHrs yaeOHBIX U MO3HaBaTeIbHBIX 33]1a4;

CaMOCTOSITEJIPHO BBIOMpATh CIOCOO pemIieHus ydeOHOH 3a7aud (CpaBHHBATh HECKOJIBKO
BApUAHTOB pEIICHHS, BBIOMpaTh Hamboiee TMOIXOIANIUNA C YU4ETOM CaMOCTOSITEIBHO
BBIJICTICHHBIX KPUTEPHEB).

Ba3oBble uccienoBarebCcKHe NeliCTBHA:

(hopMyaupOBaTh BOMPOCH], (PUKCUPYIOIINE Pa3pblB MEKIY PEATbHBIM M JKEJIaTeIbHBIM
COCTOSIHUEM CHUTYaIliH, 00bEKTa, ¥ CAMOCTOSTEILHO YCTAaHABIMBATh HCKOMOE U JJAHHOE;

OIICHUBATh HA MPUMEHHMOCTb U JIOCTOBEPHOCTh HMH(POPMAIUIO, MOIYYEHHYIO B XOJ€
HCCIEI0BAHHUS;

MIPOTHO3MPOBATh BO3MOXKHOE JalIbHEHINIEe pPa3BUTHE TIPOIECCOB, COOBITMH M HUX
MOCJICJICTBUS B aHAJOTMYHBIX WM CXOJIHBIX CUTYAIIUAX, a TAKKE BBIBUTATH MPEATNOIOKEHHSI 00
WX Pa3BUTHUU B HOBBIX YCIOBUSX M KOHTEKCTaX.

Pa6ora ¢ undopmanmeii:

BBISIBIISITh IeUIUT HHPOPMAINH, JAHHBIX, HEOOXOAUMBIX Ui PEIICHUs! MOCTaBIEHHON
3aJ1a4uM;

MPUMEHSITh Pa3IUYHbIE METOMAbl, MHCTPYMEHTBl U 3alpochl TpU TOHUCKE U OTOOpe
uHMOpPMAllUM WM JaHHBIX W3 HMCTOYHHUKOB C YYETOM TMPEUIOKEHHOW YueOHOW 3amadu |
3a/IaHHBIX KPUTEPUEB;

BBIOMpATh, aHAJIM3UPOBATh, CHUCTEMATH3UPOBATH M HUHTEPIPETUPOBATH WHGOPMAIUIO
Pa3IMYHBIX BUJOB U (POPM MpEACTABICHHUS;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMANbHYIO (opMmy mpeacTaBieHUs WHOOPMAIUU U
WJUTIOCTPUPOBATH pelIaeMble 33aaui HECIOKHBIMU CXEMaMU, AUarpaMMaMi, UHOU Tpadukoil u
AX KOMOMHAILIUAMU;



OILICHUBATh HAJAEKHOCTh MHPOPMALMU IO KPUTEPHUAM, MPEUIOKEHHBIM YUYUTEIEM HWIIH
cOpPMYIMPOBAHHBIM CAMOCTOSTENHHO;
3G PEKTUBHO 3alIOMUHATH U CUCTEMAaTU3UPOBATH HH(OPMAIHIO.

KoMMyHuKaTHBHBbIE YHHBepcaJbHbIe YUeOHbIe AeiicTBUSA

Oo0menne:

COIIOCTaBJIATH CBOM CYXIOCHUA C CY) KACHHUAMHU  JPYIrux YYaCTHHUKOB Jauajora,
oOHapyXUBaTh Pa3IMYMe U CXOJICTBO MO3HIINH;

HY6JH/I‘-IHO MMpEaACTaBJIATH PE3YJIbTAThI BBIIIOJIHEHHOT'O OIIbITa (BKCHepI/IMCHTa,
HCCIe0BaHUs, IPOCKTA);

CaMOCTOSITEJIbHO BBIOMpaTh (opMaT BBICTYIUIGHHS C YYE€TOM 3a7ad MpPE3CHTAUH U
oco0eHHOCTEH AyAJUTOPUH U B COOTBETCTBUU C HUM COCTABJIATH YCTHBIC U ITMCbMCHHBIC TCKCTHI C
HCIIOJIb30BAHUEM HUJIIFOCTPATUBHBIX MAaTCPHAJIOB.

CoBMecTHas1 1eSITeJILHOCTD (COTPYIHMYECTBO):

MMOHUMAaTh U HCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYAIbHONW pabOThl Ipu
pElIeHNH KOHKPETHON MPOoOIEMbl, B TOM YUCIIE IPU CO3AaHUU MH(OPMALIMOHHOTO IPOIYKTA;

MIPUHUMATh 1€JIb COBMECTHONM HMH(QOPMAIIMOHHOM JesITeNbHOCTH NO cOopy, oOpaboTke,
nepeaayde, Gpopmanuzanmu HHOOPMAIUH, KOJUIEKTUBHO CTPOUTH JCUCTBUS MO €€ JOCTHKECHHIO:
pacrpenensTh poJd, T0TOBAPUBATHCS, 00CYKIATh MPOIIECC U PE3YIILTAT COBMECTHOM PabOTHI,

BBITIOJIHATh CBOIO YacTh PalbOThI ¢ MHpOpMaIued i UHGOPMAIMOHHBIM IMPOJYKTOM,
JOCTHUTasl KAUECTBEHHOTO Pe3ysibTaTa Mo CBOEMY HAIpPaBJICHHUIO U KOOPAMHUPYS CBOU JIEHCTBUS
C APYrMMHU YICHaAMH KOMAaHIbI;

OIICHMBATh Ka4eCTBO CBOETO BKJIaJa B 00U MH(GOPMAIIMOHHBIN MPOAYKT [0 KPUTEPUSIM,
CaMOCTOATENIBHO C()OPMYIHPOBAHHBIM YJaCTHUKAMU B3aUMOJEHCTBUS;

CpPaBHUBATh pE3ylbTaThl C HCXOAHOM 3ajaueil M BKJIAJ KaKIOro 4JeHa KOMAaHIbl B
JOCTH)KEHHE DPE3YJIbTaTOB, pa3leiaTh c(epy OTBETCTBEHHOCTH U MPOSBIATH TOTOBHOCTh K
IIPEJOCTABJIEHUIO OTYETA MEepe]] TPYIION.

PeryasiTuBHbIe YHHBepPCaJbHbIe YUeOHbIE 1eliCTBHS

Camoopranuszanms:

BBISIBIISITH B )KU3HEHHBIX U YUEOHBIX CUTYalUsIX MPOOIEMBbI, TpeOyIolue peuieHus;

OpUEHTHPOBATHCS B PA3IMYHBIX MOJIXOJAaX K MNPUHATHIO pelIeHUl (MHIUBUAYaJTbHOE
MIPUHSATHE PEIICHUH, IPUHATUE PELICHUI B TPYIIIE);

CaMOCTOSITENIBHO COCTaBIIATh aJNTOPUTM pELIeHHs 3a7aud (WM €ro 4acTb), BBIOMpATh
crocob pemieHuss ydyeOHOM 3amaud C y4E€TOM HUMEIOIIMXCS PECypcoB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMeHTUPOBATh MpeJiaraeMble BApUAHThI PEILICHUH ;

COCTaBIIATh IJIaH JCWCTBHI (IJIaH peaau3allid HaMEYEHHOTO alTOpPUTMa pELICHHS),
KOPPEKTUPOBATh MPEIJIOKEHHBINA aqrOPUTM C YYETOM MOTYYECHUS HOBBIX 3HAaHUN 00 M3ydyaeMoOM
00BEKTE;

JienaTh BHIOOP B YCIOBHSX MPOTHUBOPEUHMBON MH(OpMAIMKM U OpaTh OTBETCTBEHHOCTDH 3a
pelieHue.

CamMoKoHTpOJIB (pediexcust):

BIIAJIETh CIIOCOOAMHU CAaMOKOHTPOJISL, CAMOMOTHBAIINH U PEIICKCHH;

JIaBaTh OLEHKY CUTYALIMH U TIpeaararh IiaH €€ N3MEHEHUS;

YUUTBIBATh KOHTEKCT M NPEABUAECTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HHKHYTh IpH
penieHny yueOHOM 3a1auu, aaTHPOBATh PEIIEHHE K MEHSIOLUMCS 00CTOATEIHCTBAM;

OOBSACHATh MPUYUHBI JOCTHKEHUS (HEJAOCTHIKEHHUS) Ppe3ylbTaToB WHGOPMAIMOHHON
NeSITeNFHOCTH, JaBaTh OIICHKY NPUOOPETEHHOMY OMBITY, YMETh HAaXOJIUTh TO3UTHBHOE B
MPOU30IIEAIIEH CUTYALIUH;

BHOCUTH KOPPEKTUBHI B JAEATETBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, U3MEHUBIINXCS
CUTYaIii, YCTAHOBIIEHHBIX OIITMOOK, BO3HUKIIUX TPYAHOCTEH;



OLICHHBATh COOTBETCTBUE PE3YJIbTAaTa IICTH U YCIOBHUSM.

IMOUMOHATbHBIA HHTE/IEKT:

CTaBUTH ceOs1 Ha MECTO JPYTOTo YeJI0BeKa, IOHMMATh MOTHBBI M HAMEPEHHS JPYroro.

IpunsTHE COSI M APYTHX:

0CO3HaBaTh HEBO3MOXXHOCTh KOHTPOJHMPOBATh BCE BOKPYI AaXe B YCIOBUSX OTKPBITOTO
J0CTYyTa K JIF0OBIM 00bEMaM HH(DOPMAITHH.

HNPEIMETHBIE PE3YJIBTATbBI

K kon1y 00ydenust B 7 kjacce y oOyqaromierocsi 0yxyT copMHUpPOBaHBI CIEIYIONINE YMEHUS:

MOSICHATH Ha MPHUMEPax CMBICI MOHATUH «HHPOpManus», «MH(GOPMALMOHHBIA TPOIIECC,
«00paboTka nHpopMaIUNY», «XpaHEeHHE HH(OpMaLIUNY, «epeada HHPOpMaLun»;

KOJHMPOBATh M JIEKOJMPOBATH COOOIIEHUS IO 3aJaHHBIM TpaBWIIaM, JEMOHCTPHUPOBATH
MOHMMaHUE OCHOBHBIX NPUHIMIIOB KOJMPOBAHUS HMH(POPMAIIMM  PA3IMYHON  MPHPOIBI
(TeKcTOBOM, rpaMUeCKOi, ayano);

CpaBHUBATh JUIMHBI COOOIICHWH, 3alMCaHHBIX B Pa3IMUYHBIX an(aBUTaX, ONEPUPOBATH
eIMHUIIAMH U3MEpeHusT HH(POPMAIIOHHOTO 00BhEMa M CKOPOCTH TIepeIadyr JaHHBIX;

OIICHUBATh M CpPaBHUBATh pPa3MEpbl TEKCTOBBIX, TpapUUECKUX, 3BYKOBBIX (HailIoB W
BH1€0(DaiiIoB;

MPHUBOANTH TIPUMEPHI COBPEMEHHBIX YCTPOWCTB XpaHEHWs W Tepeaadn WHGOpMAIWH,
CpaBHUBATh UX KOJMYECTBEHHBIC XapaKTEPUCTUKH;

BBIJICIISITh OCHOBHBIE ATAIbl B UICTOPUU M TIOHUMATh TE€HICHITNH Pa3BUTHs KOMITBIOTEPOB U
MIPOTPaMMHOTO 00€CTICUeHNS,

MoJlyyaTb ¥  HCIOJB30BaTh HH(OPMALMIO O XapaKTEpUCTHKAX IEPCOHAIBLHOTO
KOMITIBIOTEpPA M €r0 OCHOBHBIX 3JIeMEHTax (TMpolleccop, ONEepaTUBHAS MaMsITh, TOJTOBpEMEHHAs
MaMsTh, yCTPONCTBA BBOAA-BHIBOJA);

COOTHOCHUTb XapaKTEPUCTUKH KOMITbIOTEpA C 33Ja4aMH, PEIIa€MbIMHU C €0 TOMOIIBIO;

OPHEHTHPOBATHCS B UEPAPXUUECKON CTPYKTYpe (alIoBOM CHCTEMBI (3aITUChIBAThH TIOJHOE
uMs (paitma (katanora), myTh K ¢aiiay (Karajaory) MO HMEIMEMYyCs ONMUCaHHI0 (PailioBoi
CTPYKTYpBI HEKOTOPOTO MH(POPMAITMOHHOTO HOCUTEIS);

pabotath ¢ (ailloBOMl cHUCTEMOW MEPCOHATBLHOTO KOMIIBIOTEpA C HCIOJIb30BaHHEM
rpadpuyeckoro  uHTepdelica, a  UMEHHO:  CcO3[aBaTh, KONHPOBaTh,  IEpPEMEILATh,
MIePEUMEHOBBIBATh, YIAIATh U apXUBUPOBATH (ailfibl U KaTaJoru, UCHOJIb30BaTh AaHTUBUPYCHYIO
MIPOrpaMMmy;

MPEJICTaBIATh  PE3YyNbTaThl CBOCH  JEATEIBHOCTH B  BHJIE CTPYKTYPUPOBAHHBIX
WJUTIOCTPUPOBAHHBIX JOKYMEHTOB, MYyJbTUMEUITHBIX MTPE3EHTAIIHII;

uckate wuHpoOpMaluio B IHTepHeTe (B TOM 4YHClE, IO KIIOYEBBIM CIIOBaM, IIO
M300paXeHHI0), KPUTUUECKH OTHOCUTHCS K HalJeHHOW MH(OpMAaIUU, 0CO3HABAs OMACHOCTD JIJIs
JUYHOCTH U OOIIecTBa pPACIpPOCTPaHEHHs] BPEIOHOCHON HH(oOpManuu, B TOM 4YHUCIE
HKCTPEMUCTCKOTO U TEPPOPUCTHUECKOTO XapaKTepa;

MIOHUMATh CTPYKTYPY aJIpECOB BeO-peCypcoB;

UCIOJIb30BaTh COBPEMEHHBIE CEPBUCH HHTEPHET-KOMMYHHUKALIUH;

coOmonarb  TpeOoBaHMs ~ O€30MacHOW  OSKCIUTyaTalluM  TEXHUYECKHMX  CPEJCTB
MH(GOPMAIMOHHBIX U KOMMYHUKALIMOHHBIX TEXHOJIOTUH, COOMIO/IaTh CETEBOW ITHUKET, Oa30BbIe
HOPMBI HH(GOPMAITMOHHOM 3THUKH U TpaBa MpH paboTe ¢ MPUIOKEHUSIMHU Ha JIIOOBIX yCTpocTBax
u B MIHTepHeTe, BEIOMpaTh Oe30MacHble CTpAaTETuH MOBEJICHUS B CETH;

MPUMEHSITh METOAbI MPO(UIAKTUKYA HEraTUBHOTO BIUSHUS CPEICTB MHGOPMAIMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHII Ha 37I0POBBE MOJIb30BATES.

K koH1y 00yuenus B 8 kjacce y oOyyaromierocsi 0y1yT copMHUpPOBaHbI CIEYIOLINE YMEHUS:



MOSICHATh Ha NPUMEPAX pa3Iuudsg MEXAY TMO3UIUOHHBIMU U HEMNO3ULUOHHBIMHU
CUCTEMAaMHM CUMCIICHUS;

3aluChIBaTh U CpaBHHUBATh weible yncia oT 0 nqo 1024 B pa3iavuHbIX MO3ULMOHHBIX
cucTeMax cyucieHHs (C OCHOBaHHMSIMHU 2, 8, 16), BHINOMHATH apu(METHYECKHE OIepanuu Haj
HUMU;

pPacKpbIBaTh CMBICIT TOHSTHH «BBICKA3bIBAHUEY», <JIOTHYECKAs OIEpaIusy», «JIOTHYECKOE
BBIpAKCHUEY,;

3aMUCHIBATh JIOTUYECKUE BBIPAXKEHHUS C HCIOJb30BAaHUEM JU3BIOHKIUU, KOHBIOHKIUU U
OTPUILIAHMS, OIPENCNSITh HCTUHHOCTh JIOTMYECKUX BBIPAKEHUM, €CITU W3BECTHBI 3HAYCHUS
WMCTUHHOCTH BXOJ/SIIHUX B HETO NEPEMEHHBIX, CTPOUTH TAOIUIIBI UICTHHHOCTH JUIS JIOTHYCCKUX
BBIPAKEHU;

PacKpbIBaTh CMBICT MOHSITHUH «HCIOJHUTENbY, «AITOPUTM», «IIPOrpaMMay, MOHUMAas
Pa3HUIly MEXAY YIOTpeOJIeHNEM ITUX TEPMUHOB B OOBIJIEHHOW peur U B UHPOPMATHKE;

OTMCHIBATh AJITOPUTM DPELIEHUS 33aJaud pa3IU4HbIMH CIOCO0aMH, B TOM 4YMCIE B BUJIE
OJIOK-CXEMEI;

COCTaBJISITh, BBINOJHATH BPYYHYI0O M Ha KOMIIBIOTEPE HECIOXKHBIE aJITOPUTMBI C
WCI0JIb30BAHNEM BETBJICHUHM M LMKIOB JUISl YIIPABJICHUS HCIOJHUTENSIMU, TaKUMHU Kak PoOor,
UYepenamka, YepTEKHUK;

WCIIONh30BaTh KOHCTAHTHI U TIEPEMEHHBIE PA3JIMYHBIX THIOB (YHUCIOBBIX, JOTHYECKUX,
CHUMBOJIbHBIX), a TAKXKE COJEpKAIINe UX BBIPAKEHUS, UCIIOIb30BaTh ONEPATOpP MPUCBAUBAHMUS;

HCI0JIb30BATh MPHU pa3pabOTKe MporpamMM JIOTUYECKUE 3HAYEHHUS, ONIEpallui U BHIPAKEHUS
C HUMH;

aHAJIM3UPOBATH MPEAJIOKEHHBIE aITOPUTMBI, B TOM UHUCIIE ONPEAETATh, KaKHe Pe3yIbTaThl
BO3MOXHBI IPU 33JaHHOM MHO>KECTBE UCXOJHBIX 3HAYCHUII;

CO3/1aBaTh U OTJIAKUBATh MPOrPaMMbI Ha OJTHOM U3 SI3BIKOB TporpammupoBanus (Python,
C++, Ilackans, Java, C#, IlIkonbHBIH AJNTOpUTMHYECKHH SI3BIK), peanu3yrolue HECIOXKHBIS
aIrOpUTMBbl 00pabOTKM YHMCIIOBBIX JAHHBIX C KCIOJb30BAaHHEM IUKIOB U BETBJICHUN, B TOM
YlCclie peaNu3ylolue IMPOBEPKY MEIUMOCTH OJHOTO IEJoro 4Yucia Ha JApYyroe, IpPOBEPKY
HATypaJIbHOTO YKCiIa Ha MIPOCTOTY, BbIAENIEHUs U(p U3 HATYPAIbHOTO YHUCIIA.

K konIty 00yueHus B 9 kiacce y oOydaromierocst 0yayT copMHUpOBaHbI CICIYIONINE YMECHHUS:
pa3duBaTh 3a7ayMl HA TMOJ3a7a4H, COCTABIATH, BBIMOJHATH BPYYHYIO W HA KOMIIBIOTEPE
HECIIO)KHBIC aJTOPUTMBI C HCIOJB30BAHMEM BETBJICHUH, LUKIOB M BCIIOMOTAaTEIbHBIX
JITOPUTMOB JUTSI YIIPABJICHUS HCIIOJHUTEISIMH, TaKUMHU Kak PoOoT, Uepenaimika, YepTé&xXHUK;

COCTaBJIATh M OTJQKUBATh MPOTPAMMBI, PEATH3YIONINE THIIOBBIC aJTOPUTMBI 00paOOTKH
YHCJIOBBIX TOCJIEIOBATEIBHOCTEH WM OJJHOMEPHBIX YUCIIOBBIX MACCUBOB (ITOMCK MAaKCUMYMOB,
MUHUMYMOB, CYMMbI HJIM KOJHYECTBA JJIEMEHTOB C 3aJJaHHBIMH CBOWCTBAMH) Ha OJIHOM W3
s136IK0B TiporpammupoBanus (Python, C++, ITackans, Java, C#, IlIkoabHBINH AJrOpUTMHYECKUI
S3bIK);

PacKpbIBaTh CMBICI TOHSATHH «MOJEIbY, «MOJICIIUPOBAHUEY, ONPEACISITh BUBI MOJICIICH,
OIICHUBATh aJCKBATHOCTh MOJICJIA MOJICITUPYEMOMY OOBEKTY M LEJISIM MOJICITUPOBAHMS,

WCIIOJIb30BaTh T'padbl U AepeBbs A MOJACTUPOBAHUS CUCTEM CETEBOM M HepapXU4ecKou
CTPYKTYpPBI, HAXOJUTh KpaTyailluuii myTh B rpade;

BBIOMpATh CHOCOO MpEACTaBIEHUS TAaHHBIX B COOTBETCTBUHU C TOCTaBICHHOW 3ajmaveid
(Tabnuipl, cxeMbl, TpaduKU, TUArPaMMBbI) C UCIIOJIb30BAHUEM COOTBETCTBYIOIIMX MPOTPAMMHBIX
cpencTB oOpabOTKHU NaHHBIX;

WCIIOJIb30BaTh DJJEKTPOHHBIE TaOmuIBl A o0paOOTKM, aHanmM3a U BU3yalU3allud
YHCIIOBBIX JAaHHBIX, B TOM YHCIIE€ C BBIJCIICHHEM JHara3oHa TaOIUIbl U YHOPSI0YMBAHHAEM
(COpTHPOBKOI1) €ro AIIEMEHTOB;

co3faBaTh W TPUMEHSATH B DJIEKTPOHHBIX TaOmuuax Qopmymnbl A pacdy€ToB C
WCIIOJIb30BAHMEM BCTPOEHHBIX apupMeTHueckux (GyHKUUNA (CyMMUpPOBaHHE U TMOJCUET



3HAYeHUH, OTBEYAIOIIMX 33JaHHOMY YCJOBHIO, CpeiHee apupMeThyeckoe, MOUCK
MaKCUMaJbHOTO M MHUHUMAJILHOTO 3HAYCHHs), aOCOJIOTHOH, OTHOCHTEIIBHOW, CMEIIaHHOM
azpecaluy;

HCI0JIb30BAaTh 3JIEKTPOHHBIE TAOJMUIBl JJI YHCIEHHOIO MOJEIUMPOBAHUS B IPOCTHIX
3ajauax U3 pa3HbIX MPEIMETHBIX 00IacTei;

HCI0JIb30BATh COBPEMEHHBIE HHTEPHET-CEPBUCHI (B TOM YHCJIE KOMMYHUKALIMOHHBIE
CepBUCHI, O0JaUHBIC XPAaHWIMIIA JAHHBIX, OHJIAWH-TIPOTpaMMbl (TEKCTOBBIE W Trpadudeckue
peIaKTopsl, Cpebl pa3paboTKH)) B yueOHOM M TOBCETHEBHOM JI€ATEILHOCTH;

MPUBOANTH TPHUMEPHI HCIIOJB30BAaHMUS Te€OMH(POPMAIIMOHHBIX CEPBHCOB, CEPBHCOB
rOCYJIapCTBEHHBIX YCIYT, 00pa3oBaTelIbHBIX CepBUCOB MHTEpHETa B y4eOHOU M MOBCETHEBHOM
NeSITENIbHOCTH;

HCIIOJIb30BAaTh pa3jMuHble CPEACTBAa 3alllUThl OT BPEJOHOCHOTO IPOTPaMMHOIO
obecrnieveHus, 3alluiiaTh NepPCOHATbHYI0 HHPOPMAIIMIO OT HECAaHKIIMOHMPOBAHHOIO JIOCTYIA U
€ro TMOCJIEJACTBUHM (pasriamieHusi, MOJMEHBbI, YyTpaThl JaHHBIX) C YYETOM OCHOBHBIX
TEXHOJIOTUYECKUX M COLUAIBHO-TICUXOJIOTUYECKUX AacleKTOB HCI0JIb30BaHUs ceTH MHTepHer
(cereBasi aHOHMMHOCTb, LIU(POBOI cJe/l, ayTeHTUYHOCTh CYOBEKTOB U PECYpPCOB, ONACHOCTb
BPEIOHOCHOTO KOJ1a);

pacro3HaBaTh IMOMBITKA M MPEIyNpeKIaTh BOBIEUEHHE ce0s M OKPYXKaIIUX B
JNECTPYKTUBHBIE U KPUMHMHAJIbHBbIE (JOPMBI CETEBOM aKTUBHOCTH (B TOM uHucje KHUOepOyJUIMHT,
¢bumuHr).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KVIIACC

KoauuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM
Ne i/ Konrtpoabubie | Ilpakruueckue | (uuppoBbie)
NPOrpaMMbl Bcero 6
padoTsI padoThI o0pa3oBaTe/bHbIE
pecypcsl
Paznea 1. llndpoBas rpamoTHOCTH
11 KommbroTep — yHHBepcalbHOE YCTPOHCTBO 9 0 0 bubnnorexa [JOK
' 00pabOTKH JaHHBIX https://m.edsoo.ru/7f41646e
bubmmoreka [{OK
12 Hporpammst H rabIe 4 0 0 https://m.edsoo.ru/7f41646e
bu6moreka [IOK
13 Kommbiotepreie ceti 2 0 0 https://m.edsoo.ru/7f41646e
Hroro mo pazmeny 8
Pa3znea 2. Teopernueckue 0CHOBbI HH(POPMATHKH
21 Nudopmanms u uHGOpMAITMOHHBIE 5 0 0 bubmuorexa [JOK
' IIPOLIECCHI https://m.edsoo.ru/7f41646e
bubnuoreka [JOK
2.2 [Ipencrasnenune nHbOpMAITIN 9 0 0 https://m.e dsg).ru 17f41646e
Hroro no pazgeny 11
Pasznen 3. UndopmanmoHHbIe TEXHOJIOTHH
bubnmuorexka [JOK
3.1 TeKCTOBBIE IOKYMEHTSI 6 1 0 https://m.edsg).ru/7f41646e
bubmuoreka [JOK
3.2 Kowmpiorepnas rpaguia 4 0 0 https://m.edscl)lo.ru/7f41646e
3.3 MynbsTUMEIUIHbBIE TPe3eHTaluN 3 1 0 ﬁtﬁlgg'l;l/(;r:zlzjzlscli)ol’llf/? 416466
Hroro no paszneny 13
PesepBHOE Bpemst 2 0 0
OBIIEE KOJIMYECTBO YACOB I1O0 34 2 0

I[TPOTPAMME
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https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e

8 KVIACC

KosaunyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM
Ne i/ Kontpoabusie | IlpakTuueckue | (uupposbie)
NPOrpaMMbl Bcero
paboThI padoTbl o0pa3oBaTe/IbHbIE
pecypcsl
Pa3nes 1. Teoperuyeckue 0CHOBbI HHPOPMATHKH
bubmmoreka [{OK
11 CHeTeMEI cHCIeHuA 6 0 0 https://m.edso0.ru/7f418516
. bubnuorexa [JOK
1.2 DNeMEHTH MaTeMAaTHYECKOU JIOTUKA 6 1 0 https://m.eds00.ru/7f418516
Hroro nmo pazgeny 12
Paszpnen 2. Anropurmsl 4 IPOrpaMMHPOBaHue
21 HcnonauTeny 1 anropuTMsl. 10 1 0 bubnuoreka [JOK
' ANTOPUTMHYECKHE KOHCTPYKIHH https://m.edsoo0.ru/7f418516
bu6mmoreka [IOK
2.2 FA3BIK IIPOrPAMMHPOBAHHUS d 0 0 https://m.edsoo.ru/7f418516
bu6mmoreka [IOK
23 AHAJIH3 a1 OPHTMOB 2 0 0 https://m.edso0.ru/7f418516
Hroro no pazgeny 21
PesepBHOE Bpems 1 0 0
OBIIEE KOJIMYECTBO YACOB I1O0 34 2 0

I[TPOTPAMME



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

9 KJIACC

KoauuecTBo yacoB DJIeKTPOHHBbIE
Ne i/ Haumenoanue pase;10s u rem Konrpoabusie | Ipakruueckue | (uHppoBbIe)
IporpaMMal Beero padoThI padoThl o0pa3oBaTe/IbHbIE
pecypcsl
Paznea 1. llndpoBasi rpaMoOTHOCTH
11 I'mo6anpHas cetb HTEpHET U cTpaTeruu 3 0 0 bubnuorexa [JOK
0€3011aCHOTO MOBEACHUS B HEH https://m.edsoo.ru/7f41a7d0
12 Pa6ora B nnopmanroHHoM 3 0 1 bubnuorexa [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/7f41a7d0
Hroro mo pazmeny 6
Paspnen 2. Teopernyeckue 0CHOBbI HHPOPMATHKH
2.1 MopenupoBaHue Kak METO/1 MO3HAHUS 8 1 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/7f41a7d0
Hroro mo pazgeny 8
Pa3znen 3. AnroputMbl 1 MPpOrpaMMHpPOBaHKe
3.1 PazpaboTka anropuTMoB U IpOorpamMm 7 1 0 BH6H_HOTeKa LIOK
https://m.edsoo.ru/7f41a7d0
bubnuoreka [JOK
3.2 Ynpasnenue 2 0 0 https://m.edsg).ru/7f41a7d0
Hroro no pazgeny 9
Pasznen 4. UndopmanmoHHbIe TEXHOJIOTHH
bubnuoreka [JOK
4.1 DNIEeKTPOHHBIC TaOTUIIBI 10 0 0 https:/m.e dscI)_E)?’u 17£41a7d0
47 HNHdpopManoHHbIE TEXHOJIOTHH B 1 0 0 bubnunorexa [JOK
COBPEMEHHOM OO0IIIECTBE https://m.edsoo.ru/7f41a7d0
Hroro no paszneny 11
PesepBHOE Bpems 0
OBIIEE KOJIMYECTBO YACOB I10 34 2 5
I[TPOTPAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE
7 KIACC

Jara usyyenus

DJIeKTpOHHbIe HH(ppoBbIE

Ne KoaudecTBO 4acoB
i Tema ypoka o0pa3oBaTejibHbIE
Bcero | Kourpoabubie | IIpakTuuyeckue IInan dakr pecypcsnl
padoThI padoThI
Kommnerorep — yHuBepcanbHOe
BBIUHCIIUTENIBH TPONCTB
1 pa60TCei1}0H166J:16 ngen}[;(;rli)(;McMe.O, 1 0 0 bubnmorexa [TOK
02.09.2025 https://m.edsoo.ru/8a1521d2
TexHnka 6€30MaCHOCTH U TIPaBHIIA
paboTHl HA KOMITBIOTEPE

2 Hcropus u coBpeMeHHbIE TEHAECHIIUN 1 0 0 bubnuoreka [IOK
Pa3BUTHS KOMIIBIOTEPOB 09.09.2025 https://m.edsoo.ru/8a1523ee
ITporpammu MIeUeHHU

3 thiHE;Tep;el—(I)gael:Olfaﬂe ox;aHa 1 0 0 bubmmorexa HOK

16.09.2025 https://m.edsoo.ru/8a152826
MporpaMM U JaHHBIX

4 ®aitnel 1 nanku. OCHOBHBIC 1 0 0 bu6mmoreka [IOK
ormepanuu ¢ (paigaMu U mankaMmu 23.09.2025 https://m.edsoo.ru/8al52a74

5 ApxuBarus nanHbiX. Mcnosnb3oBanue 1 0 0 bu6mmoreka [IOK
[IPOrpaMM-apXHBaTOPOB 30.09.2025 https://m.edsoo.ru/8al52cfe

6 KomnbrorepHbie BUPYCHI 1 1 0 0 bu6mmoreka [JOK
AQHTHBHPYCHBIC MPOTPAMMBI 07.10.2025 https://m.edso0.ru/8a152f74

7 Kommnbrorepnsie cetu. [Touck 1 0 0 bubnmuoreka [JOK
uHpopmanuu B cetu MHTEpHET 14.10.2025 https://m.edsoo.ru/8a153244
CepBHCHI HHTEPHET-KOMMYHHUKALIUMN.

8 CereBoii atuker. Ctpareruu 1 0 0 bubnunoreka [JOK
0E301aCHOTO MOBEICHUS B 21.10.2025 https://m.edso0.ru/8a153460
HuTepuere

bu6mmoreka [JOK

o Muopmanus u rasre L 0 0 11.11.2025 https://m.edscl;]é).ru/8a161966

bu6mmoreka [JOK

10 Mngopmanmonnie mpouecce! 1 0 0 18.11.2025 https://m.edsoo.ru/8al6le2a



https://m.edsoo.ru/8a1521d2
https://m.edsoo.ru/8a1523ee
https://m.edsoo.ru/8a152826
https://m.edsoo.ru/8a152a74
https://m.edsoo.ru/8a152cfe
https://m.edsoo.ru/8a152f74
https://m.edsoo.ru/8a153244
https://m.edsoo.ru/8a153460
https://m.edsoo.ru/8a161966
https://m.edsoo.ru/8a161e2a

11 PaznooOpa3ue s3bIKOB U anaBUTOB. bubmuoreka [IOK
EcrecTBeHHbIE U (POpPMAITBHBIC SI3BIKU 25.11.2025 https://m.edsoo.ru/8al61fec
12 ﬁzzggg;i;;%aj JHIIT(;6OFO andasuta bubmorexa [TOK
02.12.2025 https://m.edso0.ru/8a162186
K JBOMYHOMY
13| xommorepe xan rexeron o buGmnoresa LIOK
09.12.2025 https://m.edsoo.ru/8a162316
JBOMYHOM alipaBuTe
14 Eaunanns! usmepenus nadopManuu u bubnuorexa [JOK
CKOPOCTH TIepellauyl TAHHBIX 16.12.2025 https://m.edsoo.ru/8a16249c
KonupoBanue TEKCTOB.
15 P;);IH(F;e;HHZ PIeH(e:p(;BHOMepHLIe bubmorexa LIOK
KO 23.12.2025 https://m.edsoo.ru/8a1625f0
16 JlexoupoBaHue COOOIICHUIA. 30.12.2025 bu6moreka [IOK
WudopmarmonHbiii 00EM TeKcTa T https://m.edsoo0.ru/8a162848
17 udpoBoe npeacrapineHne bubmuorexa [JOK
HEPEPHIBHBIX JAHHBIX 13.01.2026 https://m.edsoo.ru/8a1629ec
KoaupoBanue upera. OueHka
18 nH(POPMATMOHHOTO 00BEMA bubmuorexa [JOK
rpadUYeCcKuX JaHHBIX JIJIs 20.01.2026 https://m.eds00.ru/8al162h72
pacTpoBOro M300paKEHUs
19 KonupoBanue 3Byka bubmmorexa [IOK
27.01.2026 https://m.edsoo.ru/8a162d02
20 KonTpoabHasi padora mo reme
"IlpencraBjenue nupopmanun" 03.02.2026
M B LOK
10.02.2026 https://m.edsoo.ru/8al62e7e
poueccope
22 dopMaTUpOBaHUE TEKCTOBBIX bubnuoreka [IOK
JOKYMEHTOB 17.02.2026 https://m.edsoo.ru/8al62fe6
23 [Tapametpsl cTpanunbl. COUCKU U bubnuorexa [IOK
TaOIHIBI 24.02.2026 https://m.edsoo.ru/8a1632d4



https://m.edsoo.ru/8a161fec
https://m.edsoo.ru/8a162186
https://m.edsoo.ru/8a162316
https://m.edsoo.ru/8a16249c
https://m.edsoo.ru/8a1625f0
https://m.edsoo.ru/8a162848
https://m.edsoo.ru/8a1629ec
https://m.edsoo.ru/8a162b72
https://m.edsoo.ru/8a162d02
https://m.edsoo.ru/8a162e7e
https://m.edsoo.ru/8a162fe6
https://m.edsoo.ru/8a1632d4

24 BcraBka HETEKCTOBBIX 00BEKTOB B 1 bubmuoreka [JOK
TEKCTOBBIE JOKYMEHTBI 03.03.2026 https://m.edsoo.ru/8a1632d4
NHuTennexryanbHble BO3MOKHOCTU

25 COBPEMEHHBIX CHCTEM 00pabOTKH 1 10.03.2026
TEKCTOB

26 IToBTOpenue no teme «TexcToBbIe 1 bubnuorexa [JOK
JTOKYMEHTBI» 17.03.2026 https://m.edsoo0.ru/8a1635c2

97 I'padmueckuii pegaktop. PactpoBsie 1 bubnnorexa [JOK
PHCYHKHU 24.03.2026 https://m.edso0.ru/8a163874

28 Onepanuu perakTHpOBaHMs 1 bubnuorexa [JOK
rpaguyeckux 00bEKTOB 07.04.2026 https://m.edsoo0.ru/8a1639d2

29 Bektopnas rpaguka. Pabora c 1 bubnuoreka [IOK
H300paskeHUEM 14.04.2026 https://m.edsoo0.ru/8a163b30

30 | pasor Bespocemieran ) buGmorexa LIOK

21.04.2026 https://m.edsoo.ru/8a16404e
NnpoBepoYHasi padora
31 MynbTUMeTUITHBIC TPE3CHTAIINT 1 bubmorexa [TOK
' 28.04.2026 https://m.edsoo.ru/8a164828

30 [ToaroToBka MyabTUMEIUHHBIX 1 bu6mmoreka [IOK
[Ipe3eHTaIHi 05.05.2026 https://m.edsoo.ru/8al1642c4

33 f}?ﬂ?:g;;{;aizibﬁ?;me 1 bubmmorexa [TOK

’ 12.05.2026 https://m.edsoo.ru/8a164472
aHUMAIMH U TUIEPCCHUIOK

| Suome v B LOK

19.05.2026 https://m.edsoo.ru/8a164652
MIpe3eHTAIII
OBLIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



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

8 KJIACC

Jara usyyenus

Ne KoimuecTBo yacos DJIeKTpOHHbIe LU (poBbIE
Tema ypoka
n/n o0pa3oBaTe/ibHbIE
Bcero | KourpoubHnbie | IIpakTHyeckue ILnan Dakr pecypeb
padoThI padoThI
1 Heno3uuuoHHbIe ¥ TO3UITMOHHBIE 1 0 0 bu6mmoreka [{OK
CHCTEMBI CUUCIICHUS 04.09.2025 https://m.eds00.ru/8a1649e0
bubmmoreka [{OK
2 Passepuyras dpopma sanucn wmucna 1 0 0 11.09.2025 https://m.edsoo.ru/8al64ba2
3 | ‘Apniwemmoont onopatuin s ! 0 0 BuGmtorexa LIOK
. 18.09.2025 https://m.edso00.ru/8a164d96
JIBONYHON CUCTEME CUNCIICHUS
bu6moreka [IOK
4 Bockmepirinas cicrema cuncieHus 1 0 0 25.09.2025 https://m.eds00.ru/8a165296
5 [IlecTHaguaTepuyHas cucrema 1 0 0 bubnuoreka [IOK
CUMCIIEHHS 02.10.2025 https://m.edso00.ru/8a16549¢
; Sio6uv1eHOHeeH ZHCCTel\C/IaeTH:«:auH;{ . . . BuGmuotexa LIOK
HAHII TIO TEME «LHCTEMPT 09.10.2025 https://m.eds00.ru/8a16564c
CUHCICHUSI
bu6mmoreka [JOK
! Jlormueckue BeICKasbIBaHNA 1 0 0 16.10.2025 https://m.eds00.ru/8al657fa
8 Jlornyeckue onepanuu «u», «Uian», 1 0 0 bu6mmoreka [JOK
«HE» 23.10.2025 https://m.edsoo.ru/8a165b56
9 OnpeneneHre UICTUHHOCTU 1 0 0 bu6mmoreka [JOK
COCTaBHOTI'O BBICKA3bIBAHUS 06.11.2025 https://m.edsoo.ru/8a165cf0
10 Ta0auiel HCTUHHOCTH 1 0 0 13.11.2025
bu6mmoreka [JOK
11| Jlormiecine anemenT! 1 0 0 20.11.2025 https://m.eds00.ru/8a165e94
" K:_())HTPOJIBHZIH ;)aﬁ():a 1o Teme . . . Bu6muorexa LIOK
(IIEMEHTLI MATEMATHHECKOH 27.11.2025 https://m.eds00.ru/8a178c38

JIOTUKHN»



https://m.edsoo.ru/8a1649e0
https://m.edsoo.ru/8a164ba2
https://m.edsoo.ru/8a164d96
https://m.edsoo.ru/8a165296
https://m.edsoo.ru/8a16549e
https://m.edsoo.ru/8a16564c
https://m.edsoo.ru/8a1657fa
https://m.edsoo.ru/8a165b56
https://m.edsoo.ru/8a165cf0
https://m.edsoo.ru/8a165e94
https://m.edsoo.ru/8a178c38

ITonatue anropurma. Mcnosnurenu

bubmuoreka [JOK

13 AJITOPUTMOB 04.12.2025 https://m.edsoo.ru/8a17949e
14 CgoiictBa anropurma. CriocoOsl bubnuorexa [JOK
3alUCH AJITOPUTMA 11.12.2025 https://m.edso0.ru/8a179606
15 AnropuT™MHYecKast KOHCTPYKIUS
«cneoBanuey. JINHEHMHBIN aNrOpUTM 18.12.2025
AnropuT™MHYECKast KOHCTPYKITUS
16 «BETBJICHUE: MTOJHAS U HEMOJIHAs 25 12,2025
(hopMbI
17 ANTopUTMHUYECKasE KOHCTPYKIIUS bubnuoreka [JOK
«IIOBTOPEHHEY 15.01.2026 https://m.edso0.ru/8a17998a
18 PopMaTbHOE UCIIOJIHEHHE bubnuoreka [IOK
aropuT™Ma 22.01.2026 https://m.edsoo.ru/8al79aac
Pa3paboTka HECTOKHBIX aITOPUTMOB
19 C UCIIOJIb30BaHNUEM ITUKJIIOB IS bu6moreka [IOK
yrpasieHus GopMarTbHBIMU 29.01.2026 https://m.edsoo.ru/8al79elc
VCIOJIHUTEISIMU
Pa3paboTka HECTOKHBIX aITOPUTMOB
20 C YICIIOJIL30BAaHHUEM ITHUKJIOB U bu6mmoreka [IOK
BETBJICHUH JIJIs YIIPaBJICHUS 05.02.2026 https://m.edsoo.ru/8al79elc
(hopMaTbHBIMU UCTIOJTHUTEISIMU
21 BrinonHenue anropurMon bubmmorexa [IOK
12.02.2026 https://m.edsoo.ru/8al7a06a
| SSomeme o e dicrommren BuGorra LOK
' 19.02.2026 https://m.edsoo.ru/8al7al8c
KOHCTPYKITUI
23 A3k porpammupoBanusi. Cuctema
ITPOrpaMMHUPOBAHMS 26.02.2026
o Ilepemennsie. OnepaTop
IIPUCBauBaHUs 05.03.2026
o5 IIporpamMmMupoBaHue TMHEHHBIX
JITOPUTMOB 12.03.2026



https://m.edsoo.ru/8a17949e
https://m.edsoo.ru/8a179606
https://m.edsoo.ru/8a17998a
https://m.edsoo.ru/8a179aac
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a17a06a
https://m.edsoo.ru/8a17a18c

Pa3paboTtka mporpamm, coiepkaniux

26 OTIEPATOP BETBICHUS ! 19.03.2026
27 Jlnanorosas oTiajKa nporpamm 1 26.03.2026
28 [{ukn ¢ ycoBueM 1 09.04.2026
. bubnuorexa [JOK
29 Huicr ¢ nepeverkoH . 16.04.2026 https://m.edsoo.ru/8al7ac4a
bubmmoreka [{OK
30 AHAIIH3 QT OPHTMOB. . 23.04.2026 https://m.edsoo.ru/8al7ad6c
OmnpenesneHne BO3MOXHBIX BXOIHBIX
31 JTAHHBIX, TPUBOIAIINX K TAHHOMY 1 bu6moreka [IOK
pesyibrary / Beepoccuiickasi 30.04.2026 https://m.edsoo.ru/8al7ae8e
npoBepoyHas padora
bu6moreka [IOK
32| OOpaborka CHMBOIEHBIX JAHHbIX L 07.05.2026 https://m.eds00.ru/8al7b456
33 [ToBTOpeHue o Teme «A3bIk 1 bubmuoreka [JOK
IPOrPaMMHPOBAHHUSD) 14.05.2026 https://m.edsoo.ru/8al7afa6
O06001IeHne U cUCTEMaTU3AIIH
34 3HAHHUH MO TeMe «SI3BIK 1
21.05.2026
IIPOrPAMMHUPOBAHKS
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/8a17ac4a
https://m.edsoo.ru/8a17ad6c
https://m.edsoo.ru/8a17ae8e
https://m.edsoo.ru/8a17b456
https://m.edsoo.ru/8a17afa6

9 KJIACC

Jlara usydyenus

Ne KosmuecTBo yacos DJIeKTpOHHbIe HH(poBbIE
Tema ypoka
n/n o0pa3oBaTe/ibHbIE
Bcero | KonrtpoabHsbie | IIpakTnuyeckue pecypeb
padoThI padoThI
1 I'moGanwsHas cetb MHTEpHET. |P- 1 0 0 bubnuorexa [JOK
azpeca y30B. boJbliue qaHHbIe 04.09.2025 https://m.edsoo.ru/8a17b578
bubmmoreka [{OK
2 Mugopmaimonmas Gesonacsocts . 0 0 11.09.2025 https://m.edso0.ru/8a17b690
VYyer noHsATHS 00 UHPOPMAITIOHHOM
3 0€30MacHOCTH MPU CO3AHUHN 1 0 0 bubmuorexa [JOK
KOMILJICKCHBIX HH(POPMAIIMOHHBIX 18.09.2025 https://m.edsoo.ru/8al7b7bc
00BEKTOB B BUJIE BEO-CTPAHMI]
bu6moreka [IOK
4 BHIEI fiesTebHOCTH B ceTH HHTepHeT . 0 0 25.09.2025 https://m.edsoo.ru/8al17b8e8
5 I(/)Iggit;z::)elaZli);lléooﬂ}?;;l;ﬁ-o@nca 15 1 0 0 bubmorexa [TOK
s 02.10.2025 https://m.edsoo.ru/8al7bale
pa3pabOTKH JOKYMEHTOB
O606mmenue o temam «I modanbHas
5| Gesomacnoro moserenn s i ) 0 0 Bufimorera LIOK
’ 09.10.2025 https://m.edsoo.ru/8al7bb36
«PaboTa B nHGOpMAITMOHHOM
MIPOCTPAHCTBE»
7 Moaenu 1 MOIETMPOBAHUE. 1 0 0 bu6mmoreka [JOK
Knaccuukaun Mo aeneit 16.10.2025 https://m.edso0.ru/8al7be06
bubnuoreka [JOK
8 Tabmeramsie Mozienu . 0 0 23.10.2025 https://m.edsoo.ru/8al7c04a
PazpaboTka 01HOTaOINYHOI Oa3bl
9 naHHbIX. CocTaBlieHHE 3apOCOB K 1 0 0 06.11.2025
0ase TaHHBIX
10 I'pad. Becosas marpuna rpada. 1 0 0

13.11.2025



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

Hepeso. Ilepebop BapraHTOB C

1 IIOMOIIBIO JIEpeBa 20.11.2025
12 MatremaTtrueckoe MOJISITUPOBAHHE bubmorexa [TOK
27.11.2025 https://m.edsoo.ru/8a17c392

13 DTarnbl KOMIBIOTEPHOTO bubnuorexa [JOK
MOJICTUPOBAHHSI 04.12.2025 https://m.edsoo.ru/8al7c4aa

14| CMoreamposanme rax weron Bumorexa LIOK

11.12.2025 https://m.edsoo.ru/8a17c9c8
MO3HAHMUS
Pa3Ouenue 3amaun Ha Moa3aauH.

5 CocraBiieHHE ANTOPUTMOB U Buborexa [IOK
FIDOTRAMAC © HCTIOIRIOBANMEN 18.12.2025 https://m.edsoo.ru/8al7ch12
BETBJICHUU, TUKJIOB "

BCIIOMOT'aTCJIbHBIX AJITOPUTMOB
16 OnHOMEpPHBIE MaCCHUBBI Bubmaotexa LIOK
25.12.2025 https://m.edsoo.ru/8al7cc3e

17 TumnoBeie aropuT™MbI 00paObOTKH bubmuorexa [JOK
MacCHBOB 15.01.2026 https://m.edsoo.ru/8al7cd60

18 CopTtupoBka MaccuBa 29 01.2026

bu6mmoreka [JOK

19 | Odpadoria notoxa JanHbIx 29.01.2026 https://m.edsoo.ru/8al7d01c

20 Kl())HTp()ﬁJILHaH padora mo reme BuGnuotexa LIOK
«TaspaboTia ajIropuIMos 1 05.02.2026 https://m.edsoo.ru/8al7dl1ca
NMporpaMmm»

21 VYnpasnenue. Curnan. O6patHas bubnunoreka [JOK
CBSI3b 12.02.2026 https://m.edsoo.ru/8al7d4d6

22 PoGoTH3npoBaHHbIE CUCTEMBI bubmorexa HOK

19.02.2026 https://m.edsoo.ru/8a17d602
| oo . s B LOK
A CHIaX SNCKIPOHHO 26.02.2026 https://m.edso0.ru/8a17d710

TaOIUIIBL



https://m.edsoo.ru/8a17c392
https://m.edsoo.ru/8a17c4aa
https://m.edsoo.ru/8a17c9c8
https://m.edsoo.ru/8a17cb12
https://m.edsoo.ru/8a17cc3e
https://m.edsoo.ru/8a17cd60
https://m.edsoo.ru/8a17d01c
https://m.edsoo.ru/8a17d1ca
https://m.edsoo.ru/8a17d4d6
https://m.edsoo.ru/8a17d602
https://m.edsoo.ru/8a17d710

24 PenaktupoBanue u popmaTrpoBanue 1 bubmmoreka [IOK
TaOJIHILL 05.03.2026 https://m.edso0.ru/8al7d832
25 ki, wosiniya, oyt ) uGanoresa LIOK
’ ’ 12.03.2026 https://m.edso0.ru/8a17d990
CpeIHero apu(pMeTHIECKOTO
26 CoptupoBKa ¥ PHIBTpALHS TAHHBIX B 1 bubnuorexa [JOK
BBIJICJICHHOM JIaIia30He 19.03.2026 https://m.edsoo.ru/8a17db70
27 [TocTpoenue nuarpamm u rpaukoB B 1 bubnuorexa [JOK
AIIEKTPOHHBIX TAOIHIIAX 26.03.2026 https://m.edsoo.ru/8al7e08e
28 OTtHocuTenbHas1, abCOTIOTHAS U 1 bubnuorexa [JOK
CMeEIIIaHHasl aJpecarius 09.04.2026 https://m.edsoo.ru/8al7e2b4
29 VYcnoBHbBIE BRIYMCICHUS B 1 bubmuorexa [JOK
AIIEKTPOHHBIX TAOIHIIAX 16.04.2026 https://m.edsoo.ru/8al7e6ba
30 O6paboTka 60JIBIIUX HAOOPOB 1 bubmuorexa [JOK
JTaHHBIX 23.04.2026 https://m.edsoo.ru/8al7e87c
31 HucneHHOE MOJIETUPOBAHUE B 1 bu6mmoreka [IOK
AIIEKTPOHHBIX TAOIHIIAX 30.04.2026 https://m.edsoo.ru/8al7eaca
S P — ) ubmotera LIOK
07.05.2026 https://m.edsoo.ru/8al7ec3c
TaOJINLIBIY»
o | rom oo eonordh | B LOK
’ 14.05.2026 https://m.edsoo.ru/8al7ed54
CTpaHbl, peruoHa
34 O000111eH1E U CUCTEMATHU3AIIH. 1 bu6mmoreka [JOK
HToroBoe moBTOpPEHME 21.05.2026 https://m.edsoo.ru/8al7ee6c
OBIIEE KOJIMYECTBO YACOB I1O0 34

I[TPOTPAMME
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IIpuioxenue 1
JIcT KOppeKTUPOBKHU padoyeil mporpaMMsl (KaJleHIAPHO-TEMATHYeCKOr0 NJIAHNPOBAHHUS)
[Ipenmer: Uadopmatnka

Kiacc: 7-9
2025/2026 y4eOHbIif 10T
No Tema KonnuecTBo yacos naTa [Ipuunna Crnoco6
ypoka ITo JAaHO KOPPEKTHPOBKHU KOPPEKTHPOBKHU
TUTaHY
miaH | (axr
Yautens A.A. ®ununmnoBa
«CornacoBaHO»

3amecturens qupekropa no YBP MBOVY «lllebanunckas COLL um. B. U. ®omuuépar» O. B. KpsuioBa




IPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUSA OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBI

7 KVIACC
Kon .
HpoBepsieMOro IIpoBepsiemble npeMeTHbIe Pe3y.IbTaThl 0CBOEHHs! OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI'0 00111eT0 00pa30BaHus
pe3yJibTara
1 ITo reme «IludpoBas rpaMOTHOCTH
[losicHAT, Ha mpHMEpax CMBICT TOHATHH «WHGMOPMAIU», «HHPOPMAIUOHHBINA
11 nporecc», «o0paboTka wuHpoOpMaum», «xXpaHeHHe HHPOpPMAIUN», «IIepesada
nHbopmManumn»
12 [IpuBOIUTH IPUMEPHI COBPEMEHHBIX YCTPOUCTB XpaHEHUs U Nepeaaun HHGOPMAIIHH,
CPaBHUBATh UX KOJUYECTBEHHBIE XapaKTEPUCTUKU
[Monyyats M wucCHONB30BaTh WH(MOPMAIIUMIO O XapaKTEPUCTUKAX TMEPCOHAIBHOTO
1.3 KOMIIBIOTEpAa M €ro OCHOBHBIX OJJIEMEHTaX (Mpolleccop, OIMepaTUBHAs MaMsTh,
JOJITOBPEMEHHAs TaMsTh, YCTPONWCTBA BBO1a-BHIBOIA)
14 COOTHOCUTH XapaKTEPUCTHKHA KOMIIBIOTEpPA C 3aJadyaMH, pEIIaeMbIMH C €ro
TTOMOTIIHIO
OpueHTHPOBATHCS B MEPAPXUUYECKON CTPYKType (DailsloBOM CHCTEMBI (3alUCHIBATH
15 nonHoe wMms (aitma (karamora), myTh K (Qaitny (kKaraaory) Mo HWMEHIIeMYCs
OTNMCcaHuIo (PaiyIoBOM CTPYKTYPHI HEKOTOPOTO HH(GOPMAIITMOHHOTO HOCHUTEIIS)
PaboTate ¢ (aitioBoii cucTeMO MEPCOHAIBHOTO KOMIIBIOTEpPA C HCIIOIh30BAHUEM
16 rpaduyeckoro uHTepdeiica: CO37aBaTh, KOITMPOBATh, repeMenaTh,
MeperMEHOBbIBaTh, YIAJIATh U apXUBHUPOBaTh (aljbl M KaTaJOTH, HCIOJIH30BaTh
AHTUBHMPYCHYIO IPOIPAMMY
Uckate wunHpOpManmio B HMHTepHETe, KPUTHYECKHM OTHOCHTBHCS K HaWJIEeHHOM
1.7 nH(pOpMaIUK, 0CO3HABATH OMMACHOCTh PACIPOCTPAHEHUS BPEIOHOCHOW HHPOPMAIIIH,
B TOM YHCJI€ SKCTPEMHUCTCKOrO U TEPPOPUCTUUYECKOTO XapaKTepa
1.8 [ToHuMaTth CTPpyKTYypy apecoB BeO-pecypcoB
1.9 Hcnonp30BaTh COBPEMEHHBIE CEPBUCH MHTEPHET-KOMMYHUKALIMI
CobOmonath TpeOoBaHUS 0€30MaCHOM  OSKCIUTyaTalldd TEXHUYECKUX CPEICTB
110 MH(OPMALIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUMN, COOIIOIATh CETEBOM 3TUKET,
6a30BbIe HOPMBI HH(POPMALIMOHHON 3TUKU U TIpaBa IpU paboTe ¢ NPUTIOKEHUSIMU Ha
mo0BIX ycTpoiicTBax u B UHTepHeTe, BRIOMPATh O€30MacHbIe CTpaTeruu MOBEICHUS
111 [IpumensTs  Meronpl  NPOMUIAKTUKA  HETaTUBHOTO  BIUSHHUS  CPENCTB
MH(OPMALIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUN Ha 37J0POBHE MOJIb30BATENS
2 ITo reme «TeopeTnueckue OCHOBBI HH(DOPMATUKID)
21 KomupoBate u  nmekogupoBaTh  COOOIIEHHST 1O  3aJaHHBIM  MpaBUiIaM,
' J€MOHCTPUPOBATH MOHUMAHNE OCHOBHBIX MPUHIIUIIOB KOAUPOBAHUS HHPOPMAIHH
CpaBHUBaTh JIUHBl COOOIIEHUM, 3aMHMCAHHBIX B Pa3NUYHBIX an(aBUTaX,
2.2 OTIEpUPOBATh EIWHUIAMH H3MEpeHUs HH(OPMAIMOHHOTO 00BEMA M CKOPOCTH
nepeaavn JaHHBIX
23 OneHuBaTh U CPaBHUBATHh pa3Mephbl TEKCTOBBIX, IpaduyecKuX, 3BYKOBBIX (ailioB u
BHJIe0(ailioB
3 ITo reme «HPpOpPMAITMOHHBIE TEXHOJIOTHID)
31 [IpencraBasTe pe3yabTaTbl CBOEH JESATENBHOCTHU B BHUAE CTPYKTYPUPOBAHHBIX

HINTIOCTPUPOBAHHBIX TOKYMCHTOB, My.IIBTHMeI[HﬁHLIX npe3eHTau1/H"4




8 KJIACC

HpOBeIf)(;lI;MOFO IIpoBepsiembie HPeL[MeTHLIe pe3yJabTaTbl 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOTI'0 00111eTr0 00pa30BaHus
pe3yJabTara
1 ITo Teme «TeopeTnueckue 0CHOBBI HHPOPMATHUKI
11 [TosicHAT, HaA mpUMeEpax pazIUuds MEXIYy MO3UIUOHHBIMU M HEMO3UIIHOHHBIMU
CHCTEMaMH CUHCIICHUS
3anuceiBaTh U cpaBHHUBATH Iienbie yucia oT 0 g0 1024 B pa3nuyHbIX MO3UIIMOHHBIX
1.2 cucTemMax cuucieHus (¢ ocHoBaHUsSMH 2, 8, 16), BBINOMHATH apudMeTHdIecKue
omnepary HaJl HUMH
13 PackppiBaTh  CMBICTT TIOHSATHH  «BBICKA3bIBAHUE», «JIOTUYECKas  OIepaIusy,
«JTOTUYECKOE BBIPAKEHUE)
3anuchIBaTh JOTUYECKUE BHIPAKEHUS C UCTIOJIH30BAaHUEM TU3BIOHKIIMH, KOHBIOHKIIUH
14 U OTPUIAHUS, OMPEIEISITh UCTUHHOCTh JIOTUYECKUX BBIPAKEHUM, €CITU W3BECTHBI
3HAQYEHHUS] MCTHUHHOCTH BXOJAIIMX B HETO0 TMEPEMEHHBIX, CTPOUTH TaOJIUIIBI
WCTUHHOCTH IS JIOTUYECKUX BBIPAKCHUI
2 [To Teme «ANrOpUTMBI U TPOrPAMMHUPOBAHUE
PackppIBaTh CMBICT MOHATHNA «HCTIOJHUTENBY, «AITOPUTMY, «IIPOTPaMMay, TOHUMAas
2.1 pa3HHUILy MEXIy YHOTpeOJeHHEeM JTHX TEPMHHOB B OOBIICHHOW peud W B
nHpOpMaTHKE
29 OnuchIBaTh AITOPUTM PEIICHUS 3aJa4dl Pa3JIUYHBIMH CIIOCO0aMHu, B TOM YHCIIC B
) BUE OJIOK-CXEMBI
23 CocTaBnsATh, BBITIOJHSITH BquHon U Ha KOMIIBIOTEPE HECIOKHBIE aJTOPUTMBI C
HCMOJIb30BAHUEM BETBJICHUN U IIUKIIOB ISl YIIPABJICHUS UCTIOJTHUTEISIMHU
Hcnonp30BaTh KOHCTAaHTHI W TIEPEMEHHBIC PA3JIMUHBIX THUIOB  (YUCIIOBBIX,
2.4 JIOTHYECKHUX, CUMBOJIBHBIX), a TaK)Ke COJCpIKallie MX BBIPAKCHHS, HUCIIOJIH30BaTh
orepaTop NPUCBAUBAHUS
25 Hcnons3oBarh mpu pa3pabOTKe IPOrpaMM JIOTUYECKHWE 3HAYCHHUsS, OMEpPAlMH U
BBIPAKECHUS C HUMU
26 AHaM3UpoBaTh MPEUIOKEHHBIE AJITOPUTMbI, B TOM YHCIIE Ol'IpCIiCJBITB, KaKue
pe3yJabTaThl BOBMOKHBI IPU 3aJJaHHOM MHOKECTBE MCXOAHBIX 3HAYEHHU
Co3gaBath M OTJIAXKHBATh MPOrpaMMbl Ha OJHOM M3 SI3BIKOB IMPOTrPaMMHUPOBAHUS
(Python, C++, TIlackanp, Java, C#, IlIkoapHBIH AJTOPUTMUYECKHN SI3BIK),
27 peanu3yroume HECI0XKHbIE anroppmlu,l 00pabOTKM  YHCJIOBBIX JAHHBIX C
WCIIOJb30BAHUEM LMKJIOB U BETBJICHUI, B TOM YHUCIE PEATU3YIOLIUE MPOBEPKY
JEIMMOCTH OJHOrO LEJIOr0 4ucia Ha JApPYyroe, NpoOBEpPKY HATYPAJIbHOIO YHUCia Ha
MIPOCTOTY, BBIJIENECHUS U(P U3 HATYPAIbHOTO YUCIIA
9 KIIACCA
Kona . .
IpOBEPHEMOTo IIpoBepsiemble npeMeTHbIE Pe3yIbTAThI 0CBOEHHSI OCHOBHOM 00pa30BaTeIbHOM
NPOrpaMMbl OCHOBHOI0 0011ero 00pa3oBaHus
pe3yJabTara
1 ITo reme «lludpoBas rpaMOTHOCTHY
Hcnonb30BaTh COBpEMEHHBIE HHTEPHET-CEPBUCHI (B TOM YHCIIE KOMMYHHKAIIMOHHbBIE
11 CEpPBHUCHI, 00TAYHBIC XPAHWIHIIA JAHHBIX, OHJIAIH-TIPOrpaMMBbl (TEKCTOBHIE U
rpaduueckue peJaKTopkl, Cpeabl pa3padboTKu) B y4eOHOM U MOBCETHEBHOM
JeSITEIbHOCTH




1.2

[TpuBOIUTE IPUMEPHI UCTIOJIB30BAHMUS T€OMH(POPMAITIOHHBIX CEPBUCOB, CEPBHCOB
roCyJapCTBEHHBIX yCIyT, 00pa3oBaTeIbHBIX cepBUCOB IHTEepHETA B yueOHOM 1
HOBCEIHEBHON NEITEIBHOCTU

1.3

Hcnonb30BaTh pa3inuuHble CPEICTBA 3aLIUTHI OT BPEJOHOCHOTO MPOTrPaMMHOI0
o0ecrieyeHns, 3alIMIIATh TEPCOHANTBHYIO HH()OPMAIMIO OT HECAHKITHOHUPOBAHHOTO
JIOCTYTIa U €ro NOoCcIeACTBUM (pa3rilalieHus, IO IMEHbI, yTPaThl JAHHBIX) C YUETOM
OCHOBHBIX TEXHOJIOTUYECKUX U COLMATIbHO-TICHXO0JIOTMYECKUX acleKTOB
WCTIOJb30BaHus ceTu MIHTepHeT (ceTeBasi aHOHUMHOCTh, IM(POBOIA ciief,
ayTEHTUYHOCTb CYOBEKTOB U PECYPCOB, ONACHOCTh BPEIOHOCHOTO KOJ1a)

14

Pacrnio3HaBaTh MOMBITKY M MIPEIYPEKAATh BOBICUCHHE CeOS M OKPYKAIOIINX B
JeCTPYKTUBHBIC M KpUMUHAIIBHBIE (JOPMBI CETEBON aKTHBHOCTH (B TOM YHCIIE
K1OepOyJUIHHT, (PUIIHHT)

[To reme «Teopernuecknue 0OCHOBBI HHOOPMATUKI

2.1

PackpbIBaTh CMBICI MOHATHH «MOJIENBY, «MOAECTUPOBAHUEY, ONIPEAETATH BUIbI
MoJenel, OLeHUBaTh a/IeKBaTHOCTh MOJIENIN MOJIETUPYEMOMY OOBEKTY U LIENISIM
MOJEIUPOBAHUS

Ncnonb3oBats rpadsl 1 1epeBbs A1 MOJCIUPOBAHUS CUCTEM CETEBOM U
HepapxXxuyecKol CTPYKTYphl, HAXOAUTh KpaTyaliinii myTh B rpade

[To Teme «ANrOpUTMBI U TPOrPAMMHUPOBAHUEY

3.1

Pa36uBate 3a1aun Ha 0/13a/1a491, COCTABJISATh, BHITIONHATh BPYUYHYIO U Ha KOMIIBIOTEPE
HECJIOKHBIE AITOPUTMBI C HCTIOJIb30BAHUEM BETBJICHUM, IMKJIOB U BCIIOMOTaTEIbHBIX
AJITOPUTMOB ISl YIIPABJICHUS UCIIOJHUTEISIMU

3.2

CoCTaBIsTh U OTIIAKUBATH IPOTPAMMBI, PEATH3YIOIIHE TUTIOBBIC AITOPUTMEI
00pabOTKH YHCITOBBIX TIOCIE0BATEIILHOCTEH HITH OTHOMEPHBIX YACIIOBBIX MAaCCHBOB
(TIOMCK MaKCUMYMOB, MUHUMYMOB, CyMMBI WJIH KOJIMYECTBA 3JIEMEHTOB C 3aJJaHHBIMU
CBOMCTBAMH) Ha OJHOM U3 I3BIKOB MporpammupoBanus (Python, C++, ITackais, Java,
C#, lIkonpHBIN ANTOpUTMHYECKHI SI3BIK)

[To reme «MHPpOpPMAITMOHHBIE TEXHOJIOTHI)

4.1

Bri6upats crioco6 npeacTaBieHus JaHHBIX B COOTBETCTBHH C MTOCTABIIEHHOM 3a1auei
(Tabnuibl, cXeMbl, TpaduKH, TUarpaMmbl) C UCIOJIb30BAHUEM COOTBETCTBYIOLINUX
MIPOrPAMMHBIX CPEJICTB OOPaOOTKHU JaHHBIX

4.2

Hcnonb30Bath 251eKTpOHHBIE TaOIHIIBI A1l 00pabOTKH, aHAIM3a U BU3YallU3alluu
YHCIIOBBIX JIaHHBIX, B TOM YHCJIE C BBIJICJIEHUEM JHara3oHa Tabauilbl U
yIOPSA0YMBAHUEM (COPTUPOBKOI) €ro 3JIeMEHTOB

4.3

CoznaBaTh ¥ MPUMEHSTH B JIEKTPOHHBIX TaOauIax GopMyIibl sl pacy€ToB C
WCII0JIb30BaHMEM BCTPOEHHBIX apudMeTndecknx GyHKIUN (CyMMUPOBAaHUE U TOJCUET
3HaYEHUH, OTBEYAIOIINX 33JaHHOMY YCIIOBUIO, CpeHee apupMeTHIeCKOoe, TOUCK
MaKCUMaJbHOTO U MUHUMAIBHOTO 3HAYCHHsI ), AOCOTIOTHOM, OTHOCUTEIBHOM,
CMEIIaHHOM aJipecanuu

4.4

Hcnonp30BaTh QJICKTPOHHBIC Ta6J'II/II_U>I AJIL YUCJIICHHOT'O MOJCIIMPOBAHUSA B IIPOCTHIX
3alavax M3 pa3HbIX MPECAMCTHBIX obnacrei




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

7 KJIACC

Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS

1 | HudpoBas rpaMOTHOCTb

KomnbroTep — yHUBEpCalbHOE BBIYMCIMTENBHOE YCTPOMCTBO, padoTaroliee IO IporpaMme.
Tumel  KOMIBIOTEPOB:  NEPCOHAIBHBIE  KOMIIBIOTEPBI,  BCTPOEHHBIE  KOMIIBIOTEPHI,
CynepkoMIbIoTepsl. MoOUIbHBIE ycTpoiicTBa. TexHnka 6€30macHOCTH M MpaBuia padoThl Ha
KOMIIBIOTEPE

11

OcHOBHBIE KOMIIOHEHTHl KOMIIbIOTEpa M UX Ha3HaueHue. llpomeccop. OnepartuBHas u
1.2 | monroBpeMeHHass TNaMsTb. YCTpoicTBa BBoJa W BbIBoja. CEHCOPHBI BBOJ, JaTYUKU
MOOMJIBHBIX YCTPONCTB, CpeAcTBa OMOMETPUYECKON ayTeHTHU(PUKAILIII

Hcropus pa3BuTHs KOMIBIOTEPOB U MPOrpaMMHOro odecrnieueHusi. [lokosieHus: KOMIIBIOTEPOB.
CoBpemeHHbIE TEHJEHIIMM pPa3BUTUS KoMIbioTepoB. CynepkommbioTepbl. [lapannenbHbie
BeluncieHus. llepconanpupiii kommbioTep. [Iporeccop M ero XapakTepUCTHKU (TaKTOBAst
1.3 | wacroTa, pa3psaHOCTh). OniepatuBHas mamsTh. JloIrOBpeMeHHas: TaMATh. Y CTPOICTBA BBOJIA
1 BbIBOJIa. OOBbEM XpaHHUMBIX JTAaHHBIX (ONEpaTHBHAs MaMsTh KOMIIbIOTEpA, )KECTKUM TUCK U
TBEPAOTENbHBI HAKOMUTENb, MOCTOSHHAS MaMATh CMapT(dOHA) U CKOPOCTh JAOCTyHa Jyis
Pa3JINYHBIX BUJIOB HOCUTEJIEH

[IporpammuOe o0ecrieueHue KOMIbIOTepa. [IpuKiagHOE TporpaMMHOE OOecredeHue.
CucremHoe mporpamMmmHoe obecrniedueHue. CuCTeMbl TTporpaMMupoBanus. [IpaBoBas oxpaHa
mporpaMM © JIaHHBIX. becruiaTHele W YCIIOBHO-OecruiaTHeie mporpammbel. CBoOomHOE
porpaMMHO€e o0OecrieueHne

1.4

@aiinel 1 nanku (karanoru). Tumel ¢aiinoB. CpoiicTBa (QaitioB. XapaKkTepHbIE pa3Mepbl
1.5 | daitioB pa3nuyHBIX THUIIOB (CTpaHMIA TEKCTa, SJEKTPOHHAs KHWra, (pororpadwms, 3amuch
TIECHU, BUICOKIIUTI, TIOJTHOMETPAXKHBIA (PHITBM )

1.6 | Ilpunnuns! noctpoenus QaitnoBeix cucreM. [lomHoe ums daiina. [1yts k daitry.

daiinoBeiii MeHeKep. PaboTa ¢ daiinmamu u nankamu (KatajJoraMmu): CO3/1aHue, KOTMPOBaHUE,
1.7 | mepemMeleHue, IepeMMEHOBaHUE U yhaleHue (aityioB u manok (karaiaoror). I[louck daitios
CpEICTBaMH OIEPAIIMOHHONM CHCTEMBI

1.8 | ApxuBanus ganHbIX. VMcnosip30BaHue IporpaMM-apXuBaTopoB

KommbroTepHbie BUPYCHl U Apyrue BpeAOHOCHBIE MporpaMmbl. [IporpaMMel [uid 3aliMThl OT
BHUPYCOB

1.9

O6benunenne koMibploTepoB B ceTh. Cerb MHTepHeT. Beb-cTpanuna, Bed-caiit. CTpykTypa
1.10 | ampecoB BeG-pecypcoB. bpaysep. IlouckoBsie cucremsbl. [lonck nHGOpMAaIK MO KIIOUYEBBIM
CJIOBaM U MO u300paxenuto. JfoctoBepHOCTs HHGOpMAIIHH, MTOJIydeHHOU 13 MHTepHeTa

1.11 | CoBpeMeHHbIE CEepBUCHI MHTEPHET-KOMMYHUKAIIUN

CereBoil 3THKeT, 06a30Bble HOPMBI MH(POPMAIMOHHOW STHUKUM M IpaBa Mpu padoTe B CETU

1.12
Wutepner. Ctpareruu 6e3onacHoro nosejieHus B IHTepHeTe

2 | Teopernueckue OCHOBbI HHPOPMATUKU

Wudopmanust — OJHO U3 OCHOBHBIX MOHATUH coBpeMeHHON Hayku. MHdopmanms kax
2.1 | cBeneHus, NpenHa3HAUYEHHbIE JUIA BOCHPUATUS 4YEJIOBEKOM, M MHGpOpMauus Kak JaHHBIE,
KOTOPBIE MOTYT OBITh 00pab0oTaHbl ABTOMATU3UPOBAHHON CHUCTEMOM

I[I/ICKpCTHOCTL JaHHBIX. BO3MOXXHOCTH OIMCaHUSA HETIPCPBIBHBIX 00BEKTOB U mpoucccoB €
2.2 NMOMOIIIBIO JUCKPCTHBIX HNAHHBIX. I/IH(I)OpMaI_II/IOHHLIe nponeccol — NpOUCCChl, CBA3AHHBIC C
XpaHCHHUEM, Hp606pa30BaHI/ICM )4 nepez(aqeﬁ JaHHBIX




CumBon. Andasut. MomHocTs andasura. PasnooOpasue s1361k0B U asihaBUTOB. EcTecTBEHHBIE
1 opMaibHbIe S3BIKU. AJ(aBUT TEKCTOB Ha PYCCKOM s3bIke. [IBonunblii andasut. KonmmuectBo

2.3 | BCEBO3MOXKHBIX CJIOB (KOJIOBBIX KOMOMHANWIT) (PMKCUPOBAHHOM JJIMHBI B TBOUYHOM asi(haBHTE.
[IpeoOpazoBanne sroboro andaBuTa K JBOMYHOMY. KONMMYECTBO pa3NMYHBIX  CIIOB
(UKCHPOBAaHHO JUTMHBI B aJihaBUTE ONPEACIEHHON MOIITHOCTH

24 KoaupoBanue cuMBOJIOB OZJHOTO ajipaBUTa C MOMOIIBIO KOJOBBIX CJIOB B JPYroM ajndaBwuTe,
KOJ0Basi Ta0JIUIIA, TEKOTUPOBAHHE

2.5 | JIBonunsii kon. I[IpencTaBieHue TaHHBIX B KOMITBIOTEPE KaK TEKCTOB B IBOMYHOM alihaBUTE

26 WNudopmanmonssiii 006EM JaHHBIX. BUT — MUHMMaNbHAS €TUHHIIA KOJMYECTBa WHPOPMALIUN

' — IBOMYHBIN pa3psia. baiit, kunoOaiit, merabaiit, rurabait
27 CkopocTp mTepemayd JaHHBIX. EIWHUIBI CKOPOCTH Tepeladd JaHHbIX. MckakeHue
' nH(popMallMK IpU Nepeiaue
KommpoBanue tekcroB. PaBHomepHbIli kon. HepaBHomepnbiii kox. Kommposka ASCII.
o8 Bocemubutaeie koampoBku. Ilonstme o kommpoBkax UNICODE. J[lexomupoBaHue
' COOOIIeHNH C UCTIOJh30BAHUEM PAaBHOMEPHOTO M HEPaBHOMEPHOTO Koja. VHbopMannoHHbIH
00BEM TEKCTa
OOmiee mnpezacTaBieHue O IUGPOBOM MPEACTABICHUN ayIUOBU3YAJIBHBIX M JPYTHUX

2.9 | mempepriBHBIX AaHHBIX. KommpoBanwe nBera. LlBeroBsie momenu. Moaens RGB. I'myOuna
koaupoBanus. [lamutpa

210 PaCT‘pOBOG ¥ BEKTOpHOE TpeicTaBienne n3obpaxenuit. [lukcens. Onenka nHGOpMaIMOHHOTO
00BbEMa rpaMuecKux JaHHBIX JJISl PACTPOBOTO M300paXKeHUS
KoaupoBanue 3Byka. Pa3psaaHoCTh M yacToTa AMCKpeTU3anuu. KoinmyecTBo KaHAJIOB 3aluCH.

2.11 | OueHka KOJUYECTBEHHbIX IIapaMETPOB, CBA3aHHBIX C MPEJICTABICHUEM W XpaHEHUEM
3BYKOBBIX (paiiyioB

3 | UadopmarimoHHbIe TEXHOJIOTHN
3.1 | TekcroBble JOKYMEHTHI U UX CTPYKTYPHBIE SJIEMEHTHI
39 TexkcToBblli TpoLleCCOp — HMHCTPYMEHT CO3[aHHsA, PEAAKTUPOBAaHUS M (HOPMATHUPOBAHUS
' TekcToB. [IpaBmia Habopa TekcTa
PenaktupoBanue tekcra. CoiictBa cumBosioB. Ilpudt. Tumbl mpudTtoB (pyOseHsie, c

3.3 | 3aceukamu, MoHomMpuHHbIe). [lomyxupHoe u KypcuBHoe Hauepranue. CBoiicTBa ab3aleB:
I'paHUIIbl, a03alHbII OTCTYI, HHTEpBaJ, BbIpaBHUBaHHE. CTuieBoe popMaTUpOBaHHUE

34 CrpykTypupoBaHue HH(GOPMALIUU C TIOMOLIBIO CIIMCKOB U Ta0nIMLl. MHOTOYpOBHEBBIE CITUCKH.

' Jlo6aByieHre TaOIUI] B TEKCTOBBIE JOKYMEHTHI
35 BceraBka M300pakeHHt B TEKCTOBbIE JOKyMEHThl. OOTekaHue H300paKeHUH TEKCTOM.
' BxitroueHne B TEKCTOBBIN JOKYMEHT JuarpamMm U Gopmyi

36 [TapameTpsl cTpaHuLbl, HyMmepanus crpaHul. JloOaBieHHe B JOKYMEHT KOJIOHTUTYJIOB,
CCBUIOK
IIpoBepka mpaBomucanus. PaccraHoBka mepeHocoB. 'onmocoBoit BBoA Tekcra. OnTHuyeckoe

3.7 | pacno3HaBanue Tekcta. KommnbrorepHslil nmepeBoj. Mcnonb3oBanue cepucos cetu MHTEepHET
Ui 00paboOTKH TEKCTa

38 3HaKOMCTBO ¢ rpaduuyeckuMu penakropamu. PactpoBble pucyHku. Hcmonp3zoBaHue
rpauuecKuX NIPUMUTHBOB
Onepanyu perakTupoBaHus rpaduueckux OObEKTOB, B TOM 4ucie LU(PPOBBIX (hoTorpaduii:

3.9 | u3MeHeHHe paszmepa, oOpe3ka, MOBOPOT, OTpakeHue, paboTa ¢ 0ONacTAMM, KOPPEKLMs LIBETa,
SIPKOCTH U KOHTPACTHOCTH

310 Bekropnas rpaguka. Co3ganne BEKTOPHBIX PUCYHKOB BCTPOEHHBIMHU CPEJICTBAMU TEKCTOBOTO

Iponeccopa Uik Apyrux nporpamMm. I[O6aBJ'IeHI/Ie BCKTOPHBIX PUCYHKOB B JOKYMCHTLI




3.11

[MoarotoBka MynabTUMEIUUHBIX mTpe3eHTanuid. Craiin. JloGaBieHwe Ha claiijg TekcTa U
n300paxeHuii. Pabora ¢ HECKOJILKMMH ClaiiiaMu

3.12

JlobGaBneHue Ha CiIaii]] ayAMOBU3yaIbHBIX TaHHBIX. AHUMAIMs. [ unepcchuiku

8 KJIACC

Kox

HpOBepﬂeMLIﬁ JIEMECHT COACPKAHUA

TeopeTnueckre 0CHOBbI HHPOPMATUKU

11

Heno3uimonHble ¥ MO3UIIMOHHBIE CUCTEMBI cuncicHus. Andasut. OcHoBanue. PaspépHyras
dopma 3amucu uucna. I[lepeBon B JECITHUHYIO CHCTEMY YHCEJ, 3alMCAHHBIX B JAPYrHX
CHUCTEMaXxX CUHCIICHUS

1.2

PumMmckasg cucrema cumcieHus

1.3

JlBonuHas cucrema cuucienus. [lepeBon nenbix uncen B npenenax ot 0 1o 1024 B nonynyto
cucrtemy cuuciieHns. BocbMepruuHas cucrteMa cunciienus. [lepeBor yncen U3 BOCbMEPUYHOMN
CHUCTEMBI B JIBOUYHYIO U JECATUYHYIO cucTeMbl W oOpatHo. lllectHannarepuyHas cucrema
cuncyienus. [lepeBo uncen u3 mecTHaAIATEPUIHON CUCTEMBI B IBOUYHYIO, BOCBMEPUUHYIO U
JECATUIHYIO CUCTEMBI M 00OpPaTHO

14

Apudmernyeckue onepanuu B IBOUYHON CUCTEME CUMCIICHUS

1.5

Jlormyeckue BbICKa3biBaHUA. Jlormyeckne 3HAYEHHS] BBICKA3bIBAaHUW. OJIEMEHTApHbIE W
COCTaBHbIE BBICKa3bIBaHMs. Jlormueckue omepanuu: «u» (KOHBIOHKIHS, JIOTHYECKOe
YMHOXEHHUE), «UTN» (IU3BIOHKITUS, JIOTUYECKOE CIOKEHHE), «HE» (JIOTHUYECKOE OTPHUIIAHUE).
[Ipuopurer norudeckux omnepanui. OnpeneraeHre MCTUHHOCTH COCTAaBHOTO BBICKA3bIBAHUS
MPY U3BECTHBIX 3HAYEHUSIX UICTUHHOCTH BXOJSIIMX B HETO AJIEMEHTAPHBIX BHICKA3bIBAHUHI

1.6

Jlormueckue BbIpaxenus. [IpaBmma 3ammcu Jorudeckux BeIpakeHuidd. [loctpoenue Tabmwil
WCTUHHOCTH JIOTMYECKUX BBIPKEHU I

1.7

Jlormueckue 37aeMeHTHl. 3HAKOMCTBO C JJOTHUYESCKMMH OCHOBAMH KOMIIBIOTEpA

ANTOPUTMBI ¥ IPOTPAMMHPOBAHHE

2.1

IlonsaTue AJIropruT™Ma. Hcnonmaurenu AJITOPpUTMOB. AJ'IFOpI/ITM KaK IlJIaH YIIpaBJICHUSA
HUCITOJIHUTCIIEM

2.2

CpoiictBa anroputMma. CrnocoObl 3amucH anropuTMma (CIOBECHBIH, B BHUJE OJIOK-CXEMBI,
porpaMmma)

2.3

AnropuTMuueckue KOHCTpyKUMHU. KOHCTpykums «cinenoBaHue». JIMHEHHBIA anroputm.
OrpaHl4eHHOCTh JIMHEHHBIX AJTOPUTMOB: HEBO3MOXHOCTh MPEAYCMOTPETh 3aBUCUMOCTH
MOCJIEIOBATEILHOCTH BBIMOJTHIEMBIX IEHCTBUIM OT HCXOIHBIX JAHHBIX

2.4

KOHCTPYKI_[I/IH «BCTBJICHUC»: IIOJIHAsA KW HCIIOJIHAas (I)OpMLI. BrinonHeHne M HEBBIIIOJIHECHUE
YCJIOBHUA (I/ICTI/IHHOCTB H JIOKHOCTDb BBICKaSBIBaHI/IH). HpOCTHe " COCTAaBHLIC YCIIOBUS

2.5

KOHCTPYKI_[I/IH (IIOBTOPCHUC»: HHKJIbI C 3aJdHHBIM 4YHCJIOM HOBTOpCHHfI, C YCIOBUCM
BBIIIOJIHCHUA, C nepeMeHHoﬁ OHUKJIIa

2.6

Pazpabotka st GopmarbHOTO WCIONHUTENS alrOpUTMa, MNPUBOMISIIETO K TpedyeMomy
pe3ynbTaTy MpH KOHKPETHBIX HCXOJHBIX JAaHHBIX. Pa3paboTka HECIOXKHBIX aarOpPUTMOB C
WCIOJIb30BAaHMEM [HUKIOB U BETBJICHHM ISl YIpaBieHUS (POPMATBbHBIMH HCIIOTHUTEISIMHU.
BrimonHeHue anropuTMOB BPYYHYIO M Ha KommbioTepe. CHHTaKCHYECKHE U JIOTHYECKHE
omunOku. OTKa3kI

2.7

SI3ik mporpammupoBanus (Python, C++, Java, C#, IlIkonbHblii ANTOpUTMHYECKHN SI3BIK).
Cucrema IporpaMMUPOBAHUS: PEIAKTOP TEKCTa MPOTpaMM, TPAHCIISITOP, OTIATUUK

2.8

HepeMeHHasi: THII, UMs1, BHAUCHUC. HGHBIG, BCHICCTBCHHBIC 1 CUMBOJIBHBIC IICPCMCHHBIC

2.9

OnepaTop IIprUCBarBaAHU . ApI/I(I)MCTI/I‘{CCKI/IC BBIPAXKXCHUSA W TIOPAAOK HX BBIYHUCICHHS.




Onepaunn C OCJIBIMH 4YHUCIIaMU: ICJIOYMCICHHOC ACICHUEC, OCTATOK OT IOCICHHUA. HpOBepKa
ACITIUMOCTHU OJHOI'O LEJIOTO YKCiia Ha JPYroc

2.10

BerBnenus. CocTtaBHble yciaoBUS (3allUCh JIOTMUECKUX BBIPAKEHUM HAa HM3Yy4aeMOM SI3bIKE
nporpaMMmupoBanusi). HaxokneHne MUHMMyMa U MakCUMyMa M3 JBYX, TpEX MU YETBIPEX
yuceln. Penenne KkBaIpaTHOro ypaBHEHHUs, UIMEIOIIETO BEUIECTBEHHbBIE KOPHU

2.11

I[I/IaJIOFOBaH OoTJIagKa HIporpaMM: IMOMIAroBOC BLIIIOJHCHUC, ITPOCMOTP 3HAYCHHI BCJIMYHH,
OTHaHOqHBIfI BBIBO/, BLI60p TOYKH OCTaHOBa

2.12

Hukn ¢ ycinoBueM. AnroputMm EBrimaa uis HaXOKIeHHS HAMOOJBIIEro OOIIEro ACTHTENs
JIBYX HaTypaJbHBIX yHMcell. Pa30uenue 3anucu HaTypaJbHOIO YKCiia B MO3UIIMOHHOM cUcTeMe
C OCHOBaHMEM, MEHBIITNM WJIH paBHBIM 10, Ha OTIENBHBIC I (PHI

2.13

[Mukn ¢ nepeMeHHOW. ANTOpUTMBI MPOBEPKH JEIUMOCTH OJHOIO IIEJIOr0 YHCia Ha APYroe,
MIPOBEPKU HATYpaJIbHOTO YHCiIa Ha IPOCTOTY

2.14

O0paboTka CUMBOJBHBIX JaHHBIX. CHUMBOJIbHBIE (CTPOKOBBIE) nepeMeHHble. [locumBoIbHAS
obOpaboTka cTtpok. [loncuér yacToThl MOSBICHUS CUMBOJIa B CTpOKe. BeTrpoeHHble (yHKIMH
Ui 00pabOTKH CTPOK

2.15

Ompenenenre BO3MOXKHBIX PE3YJIBTaTOB pabOTHl alroOpuTMa IMPU 33JaHHOM MHOYECTBE
BXOJHBIX JIAaHHBIX, OTPEIEJICHNE BO3MOXKHBIX BXOJHBIX JAHHBIX, MPUBOAIIUX K JTAHHOMY
pe3ynpTaTy

9 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJEPKAHUS

1

[udpoas rpaMOTHOCTH

11

I'moGamenast cerp MaTepHer. IP-ampeca y3moB. CeTreBoe XpaHEHHME JaHHBIX. MeTobl
WH/IMBUIyaJIbHOTO U KOJUIEKTHBHOTO pa3MelieHusl HoBoi nHpopmanun B MaTepHeTe. bonbime
JaHHBIC (MHTEPHET-aHHBIC, B YACTHOCTH JTAHHBIC COIMAIBHBIX CETEH)

1.2

[Tonsarue 06 nHpopmarmoHHOM 6e30MacHOCTH. YTPo3bl HHPOPMAIIMOHHON OE30TTaCHOCTH TIPH
pabote B mIOOANBHON CeTH W METOJbl MPOTHBOJCHCTBUsA WM. [IpaBmiia Oe3omacHOU
ayreHTU(UKanuy. 3ammra JuaHoi mHGopManuu B cetu MHTepHeT. besomacHble crparerun
noBeneHuss B cetu Mareprer. [lpemynpexieHue BOBJICYCHUS B JECTPYKTHBHBIC U
KpUMHHAIbHBIC (DOPMBI CETEBOM aKTUBHOCTH (KHOEPOYJUTHHT, GUIIHMHT U Apyrue Gopmab)

1.3

Bunel nestenpHocT B MHTepHere. MHTepHET-CepBHCH: KOMMYHHKAIIMOHHBIE CEPBUCHI
(mouroBas cnyxk0a, BHICO-KOH(DEPEHII-CBSI3b W JPYIHE), CIPABOYHBIC CIY)KOBI (KapThl,
pacrucaHusi M JIpYTHe), TOUCKOBBIE CIYXKObI, CIyXObl OOHOBJCHHS IPOTPAMMHOTO
obecrnieueHus U apyrue ciayx0bl. CepBUCH TOCyJapCTBEHHBIX yciuyr. OOmayHble XpaHUINIIA
naHHbIX. CpencTBa COBMECTHOM pa3pabOTKU JOKYMEHTOB (oHmakiH-o¢wucsel). [Iporpammuoe
oOecrieyeHne Kak BeO-CEPBUC: OHJIAWHOBBIC TEKCTOBBIC M rpaduyecKue pelakTOphl, CPEIbl
pa3paboTKU POrpaMm

TeopeTnueckre 0CHOBBI HHPOPMATHKU

2.1

Mogens. 3amauM, perraeMble ¢ MOMOIIbIO MojenupoBaHus. Kiaccudukanum mopenei.
MarepuanbHble (HaTypHble) U MHPOPMALMOHHBIE MoOjenIHd. HempepbiBHbIE U TUCKPETHBIE
Mozaenu. Mmurammonnsle Mozaenu. Mrpossie Mopenu. OleHKa COOTBETCTBHS MOJENH
MOJIETTUPYEMOMY OOBEKTY M LIEJSIM MOIEITMPOBAHUS

2.2

Tabnuuabie MOJACIIN. Ta6J'II/II_Ia KaK IMPEACTABJIICHUC OTHOICHUSA

2.3

ba3bl 1aHHBIX. OT60p B Ta6J'II/II_IC CTPOK, YAOBJICTBOPAIOIIHNX 3aJdHHOMY YCJIIOBUIO

2.4

I'pad. Bepumuna, pebpo, nyrs. OpHEeHTUPOBAaHHBIE U HEOPUEHTUpOBaHHbIE Ipadbl. J[nuHa
(Bec) pebOpa. BecoBas marpuna rpada. nuna nmytn mexnay BepuimHamu rpada. ITouck
ONTUMAJIHOTO MyTH B rpade. HauanpHas BepiinHa (MCTOYHMK) M KOHEYHAsl BEPIUIMHA (CTOK) B




OpUEHTUPOBAaHHOM Tpade. Brruncienne koimdyecTBa MyTel B HAMPABICHHOM aIlMKINYECKOM
rpade

2.5

HepeBo. Kopens, BepmuHa (y3en), JUcT, pedpo (ayra) nepeBa. Beicota aepesa. Ilognepeso.
[Tpumeps! ucnonp30BaHus aepeBbeB. [lepeGop BapuaHTOB ¢ MOMOIIBIO IepEBa

2.6

[TonsTHE MaTeMaTHYeCKOW MoJenu. 3agadd, pelraeMble C IMOMOIIBI0 MaTeMaTHYSCKOTO
(KOMIBIOTEPHOTO) MoJenupoBanusi. OTiInYMe MaTEMaTUYECKOW MOJIENIN OT HAaTYpHOU MOJENn
1 OT CJIOBECHOTO (JIMTEPATYPHOTO) ONUCAHUS 00BEKTa

2.7

OTalbl KOMIIBIOTCPHOT'O MOZCIIMPOBAHUSA: TIOCTAHOBKA 3ala4r, ITIOCTPOCHHUC MaTeMaTHUIEeCKOM
MOJICIIN, ImporpamMmMHas pcajmsanus, TCCTUPOBAHUC, IIPOBCACHUC KOMITBIOTCPHOT'O
OKCIICPUMCHTA, aHaJIU3 €ro pe3yjbTaTOB, YTOYHCHNEC MOACIIN

ANTOPUTMBI U IPOTPAMMHUPOBAHHE

3.1

Pazbuenue 3anaun Ha noazanadu. CoCTaBICHHUE aITOPUTMOB M IIPOTPAMM € HCHOJIb30BAHUEM
BETBJICHUH, LIUKJIOB U BCIIOMOTATENIbHBIX aJlTOPUTMOB Ui YIPABJICHUS HCIOJIHUTEJIEM WIH
JPYTUMHU UCTIOJIHUTENSIMU

3.2

Tabnuunble BenuuuHbl (MaccuBbl). OnHomepHble MaccuBbl. CocTaBieHHME U OTJIajKa
MpPOrpaMM, pEaTU3YIOLIUX THUIIOBbIE aIrOpPUTMbl OOpabOTKH OJHOMEPHBIX YHCIOBBIX
MacCHBOB, Ha OJHOM H3 s3bIKOB mporpammupoBanus (Python, C++, Ilackans, Java, CH#,
IkonpHBIA ANTOpUTMUYECKHI SI3bIK): 3amOJHEHHE YHCJIOBOTO MaccuBa CIy4alHBIMU
YHiCllaMU, B COOTBETCTBMM C (OpPMYJIOW WM IMyTEM BBOJA YHMCEN, HAXOXXJIEHUE CYMMBbI
AJIEMEHTOB MacCcHBa, JUHEHHBIN MOWCK 3a/JaHHOTO 3HAYEHHUS B MAcCCHUBE, MOJACYET 3JIEMEHTOB
MaccuBa, YAOBJETBOPSIOMIUX  33JaHHOMY  YCJIOBHIO, HAaXOXJIEHHE MHUHHUMAaJIbHOIO
(MakcuManbHOrO) 35eMeHTa MaccuBa. CopTHpOBKa MaccuBa

3.3

O06paboTka MOTOKA JaHHBIX: BHIYMCIECHUE KOJUYECTBA, CYMMBI, CpeIHEro apudmMeTnyeckoro,
MUHUMAJbHOTO M MaKCHUMaJbHOTO  3HAYEHHUsS]  OJJIEMEHTOB  IOCJEI0BATEIbHOCTH,
yIIOBJIETBOPSIOUINX 3aJAaHHOMY YCJIOBHIO

3.4

Vmpasnenue. Curnan. OOpatrHas cBsa3b. [lonmydeHue curHajaoB oOT HUGPOBBIX JATYUKOB
(kacaHusi, paccTOosiHUSI, CBeTa, 3ByKa M JApyroro). IIpumepsl ucmnonb3oBaHHUs MPHUHIIMIA
oOpaTHON CBSI3M B CHCTEMax YIpPaBIEHUS TEXHUYECKHMMH YCTPONCTBAMHU, B TOM 4HCIE B
poboToTexnuke. [Ipumepsl poOOTU3UPOBAHHBIX CUCTEM (CHCTEMa YIpPaBICHUS IBUKEHUEM B
TPAHCIIOPTHOM cHUCTEMe, CBapOuHas JIMHUS aBTO3aBOJIa, aBTOMATH3UPOBAHHOE YIIPaBJICHUE
OTOIUICHHEM JO0Ma, aBTOHOMHAsl CHUCTEMa YIPaBJICHHsS TPAHCIOPTHBIM CPEACTBOM M Jpyrue
CUCTEMBI)

NudopmanroHHbie TEXHOJIOTUN

4.1

[Tonsitne 00 »yEKTPOHHBIX TaOnuuax. TUMBI AAHHBIX B A4YEHKaxX 3JICKTPOHHOW TaOIHIIBI.
PenaktupoBanue u ¢dopmarupoBaHue Tabmun. BceTpoeHHble GYHKIMH A7 TIOMCKA
MakcUMyMa, MHUHUMYyMa, CyMMBbl U cpenHero apudmerndyeckoro. CopTHpOBKa TaHHBIX B
BbIZIeIeHHOM jauamnasone. lloctpoenue pauarpamm (TUCTOrpaMma, KpyroBas auarpamma,
TOYeYHas auarpamma). BeiGop Tuma quarpammsl

4.2

[IpeoOpazoBanue dopmyn mpu konupoBaHuu. OTHOCHUTENbHAs, aOCONIOTHAS M CMEIIaHHAS
azpecanus

4.3

YCaoBHBIE BBEIUHMCICHHUS B SJICKTPOHHBIX Ta6nnuax. CYMMI/IpOBaHI/Ie U TOJACYET 3Ha‘leHI/II>'I,
OTBCHUAIOIIUX 3aJaHHOMY YCJIOBUIO. O6pa60T1<a (1e)1811170¢ Ha60pOB JaHHBIX. YHCIEHHOE
MOJCIUPOBAHUC B SJICKTPOHHBIX Ta6J'II/II_IaX

4.4

Ponb MH(pOpMAIMOHHBIX TEXHOJOTHI B pPa3BUTUM SKOHOMMKHM MHpa, CTPaHbl, PErHOHA.
OTkpeiThie OOpa3zoBaTenbHble pecypcbl. Ilpodeccun, cBsizaHHbIE € WHPOPMATUKON U
MH(GOPMAIIMOHHBIMH TEXHOJIOTHAMHU: BeO-Au3aiiHep, MPOrpaMMUCT, pa3paboTUYMK MOOMIIBHBIX
NPUIIOKEHUH, TECTHPOBIIUK, apPXUTEKTOP MPOTPAMMHOTO OOecreueHHsl, CHEelUAIUCT 10
aHaJIN3y JaHHBIX, CHCTEMHBII aJIMUHUCTPATOP




IMPOBEPAEMBIE HA OI'D 11O UHOOPMATUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHS OCHOBHOM OBPA30OBATEJIbHOM ITIPOTPAMMBI
OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBePsIEMOro
TpeOOBaHUs

IIpoBepsiemble TPeOGOBaHMS K MPeAMETHBIM pe3yJibTaTaM 0a30BOro YpOBHS
OCBOCHHS OCHOBHO# 00pa30BaTe/bHON MPOrpaMMbl OCHOBHOIO 00111er0
o0pa3zoBanusi Ha ocHoBe PI'OC

1

3Hathb (MOHUMATH)

11

Bnanenne oCHOBHBIMU NOHATHSAMH: WH(pOpMAIHMs, Tepenada, XpaHeHue u oopaboTka
nHPOpMAIINY, AITOPUTM, MOJENb, HU(PPOBON MPOAYKT M HMX HCIOIB30BAHUE JUIS
pernieHus yaeOHbIX M MPAKTHYECKHUX 3a/1a9

1.2

BJ'IaI[eHI/IC MOHATUAMMU: BBICKA3bIBAHHUE, JIOTHYCCKAA OICpanusi, JOTHICCKOEC BLIPAKCHNC

Ymers

2.1

YMeHue onepupoBaTh €IMHUIIAMH U3MEPEHHUs] HHQOPMAIIMOHHOTO 00BbEMA U CKOPOCTH
Nepeaadn JaHHbIX

2.2

YMenue 3anucbiBaTh M cpaBHHMBaTh uenble uyucia or 0 go 1024 B pa3nuuHbIX
MO3UIIMOHHBIX CHCTEMax CYHCJICHHS C OCHOBaHmsAMH 2, 8§, 16, BBIIIOJHATH
apudMeTHYECKUE ONepaIiui HajJ HUIMHU

2.3

YMeHue KoaupoBaTh M JIEKOAMPOBATH COOOIIEHHS TO 3aJaHHBIM IIPaBUJIAM;
MMOHMMAaHHe OCHOBHBIX MPUHIIMIIOB KOAUPOBAHUS HH(POPMALIMK Pa3IMYHOMN MPUPOIBI

2.4

YMeHHne 3amuchiBaTh JIOTUYECKHE BBIPAXKEHUS C WCIMOJB30BAaHUEM JTU3BIOHKIIWU,
KOHBIOHKIIMM U OTPULIAHUS, ONPEAENATh MCTUHHOCTH JIOTMYECKUX BBIPAXKEHUH, €ciu
W3BECTHBI 3HAYEHUS] UCTMHHOCTH BXOJSIIUX B HETrO MEPEMEHHBIX, CTPOUTH TaOJIUIIbI
WCTUHHOCTU JJI JIOTMYECKUX BBIPAKEHUU; 3allMChIBaTh JIOTUYECKHE BBIPAKEHHS Ha
M3Y4aeMOM $I3bIKE TPOrPaMMHUPOBAHHUS

2.5

YMeHue cocTaBisTh, BBIOJHATH BPYYHYIO U Ha KOMIIBIOTEPE HECTIOKHBIE aJTOPUTMBbI
Ui ynpasieHusi ucronHutenasmu (Yepenamka, YepTéxHUK U Ipyrue); co3gaBaTh U
OTJIaXHUBATh MPOrpaMMbl Ha OJHOM H3 s3bIKOB mporpammmupoBanus (Python, C++,
[Tackanp, Java, C#, 1lIkonbpHBIH AJITOPUTMUYECKHHA SI3BIK), pEATM3YIOIIHE HECIOXKHBIC
QITOPUTMBI 00PAOOTKHU YHCIOBBIX JTAHHBIX C HCIIOJIB30BAHMEM IMKJIOB U BETBIICHUIA,
yMeHHE pa30uBaTh 3aJaud Ha MOJ33[a4d, MCIOJb30BaTh KOHCTAHTHI, MEPEMEHHbIC U
BBIPAKEHUS Pa3IMYHBIX TUIIOB (YUCIOBBIX, JOTHUYECKHUX, CUMBOJIbHBIX); aHAIU3UPOBATD
MIPEII0OKEHHBIH aNTOPUTM, ONPENENATh, KaKhe Pe3ylabTaThl BOBMOXKHBI IIPH 33J1aHHOM
MHO>KE€CTBE MCXOJHBIX 3HAUCHUHN

2.6

YMeHue 3amnucath Ha HN3y4aCMOM S3BIKC IMPOrpaMMHUPOBAHUA AJITOPUTMBI IMPOBCPKU
ACJTIUMOCTH OJHOI'0 MEJIOTr0 YHuCja Ha APYroe, MpoBCPKH HATYpaJlbHOI'O YHCJIIA Ha
IpOCTOTY, BbIACICHUA HHq)p U3 HATypaJIbHOro 4YHCJida, IIOMCK MAaKCUMYMOB,
MHUHUMYMOB, CYMMBbI YHUCIOBOM IOCJIICA0BATCIBbHOCTHU

2.7

Bnagenue yMeHueM OpUEHTHPOBATHCS B HEpPapXUUYecKoil cTpykType ailioBoit
CUCTeMbl, paboTaTh ¢ (hailJIoBOM cHCTEMOM TMEPCOHANBHOTO KOMIIbIOTEpa C
WCIOJIb30BaHMEM Trpaduueckoro uHTepdeiica, a MMEHHO: co37aBaTh, KOMUPOBATH,
nepeMenaTh, IepeuMEHOBBIBATh, YAAISTh U apXUBUPOBATH (hailiibl M KaTaJloTH

2.8

Bnanenue YMCHUAMU u HaBBIKaMU HCIIOJIb30BaHUA I/IH(I)OpMaI_[I/IOHHBIX u
KOMMYHHKAIITHOHHBIX TEXHOJIOTHH I IOUCKA, XpaHCHMHA, 06pa6OTKI/I " 1nepcaadn u
AHaJIN34a Pa3JIMYHbIX BUIOB I/IH(l)OpMaI_II/II/I

2.9

YmMmenue BLI6I/IpaTB croco0 MNpEACTABJICHUA NAHHBIX B COOTBCTCTBUHU C IIOCTaBJICHHOM
3ajJadyeil C HCIOJIb30BaHHUEM COOTBCTCTBYIOIIIUX MPOTpaMMHBIX CPEACTB 06pa60TKI/I
JaHHBIX




Ymenue popManu3oBaTh U CTPYKTYpHUPOBATh WHPOPMAILINIO, UCTIONB3YS AJIEKTPOHHBIC
TaOuIbI U1 00paboOTKH, aHATM3a U BU3yaIU3allii YUCIIOBBIX JAHHBIX, B TOM YHCJE C
BBIJICJICHUEM JIMana3oHa TaOJIHUIbl U YIOPSA0UMBAHUEM (COPTUPOBKOIA) €ro JIEMEHTOB;
2.10 YMEHHE TIPUMEHATh B OJCKTPOHHBIX TaOmuiax ¢GopMynasl s pacdéToB C
WCIIOJIb30BAHUEM BCTPOEHHBIX (DYHKIIM, aOCOJIOTHOW, OTHOCHUTEIHbHOM, CMEIIaHHOU
aJipecaliiy; UCIOJIb30BaTh JEKTPOHHBIE TAOIHIIBI ISl YUCIEHHOTO MOJCITMPOBAHUS B
MIPOCTHIX 33j[a4axX U3 Pa3HBIX NPEAMETHBIX 00acTeit

HEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMbBIX HA OI'D 1O TH®OPMATHUKE

Kon IIpoBepsieMblii 3JIEeMEHT COJEePKAHUS

1 [udposas rpaMOTHOCTH

@aitnbl 1 nanku (katanoru). [puHmune! noctpoenust daiinossix cuctem. [lonHoe nms
¢aiina (manku). [lyte k ¢aiiny (manke). Paborta ¢ ¢aiinmamu u karamoramu cpeacTBaMu
Par 1.1 | omepanimoHHOM CHUCTEMBI: CO3/IaHHE€, KOMHMPOBAaHHE, MEpEeMEIIeHUE, MePEUMEHOBAHUE U
ynasnenue (aiinoB u nanok (karanoroB). Tumbl ¢aiinoB. CBoiicTBa ¢aiinoB. DanlaoBbIif
Menemkep. [lonck ¢daiaoB cpeacTBaMu ONEPAMOHHON CHCTEMBI

O6benmunenne kommbloTepoB B ceTh. Cerh WuTepner. Beb-crpanuia, BeO-cailT.
CrtpykTypa aapecoB BeO-pecypcoB. bpayzep. [lonckosie cuctemsl. [lonck nadopmarmm

1.2 .
M0 KJIFOYEBBIM CJIOBaM M 110 M300paxkeHur0. [10cTOBEpHOCTh MH(MOPMAIMH, TIOTYIEHHOM
u3 Uuteprera. IP-agpeca y3noB. CeTeBoe XpaHEHHUE TaHHBIX

2 TeopeTnueckne 0CHOBbI HHPOPMATHKU

JIMCKPETHOCTH TaHHBIX. BO3MOXHOCTh OTIMICaHUST HETTPEPBIBHBIX 00OBEKTOB U MPOIECCOB C
MTOMOTIIBIO TUCKPETHBIX JTaHHBIX.

CumBon. Andasur. Momuocts andaBura. JlBowunsli andasur. KommdectBo
BCEBO3MOXHBIX CJOB (KOJOBBIX KOMOWHAIWK) (UKCHPOBAHHOW IJIMHBI B JBOMYHOM
andasure. [IpeoOpazoBanue moboro andaButra K ABOMYHOMY. KOJHYECTBO pa3IMUHBIX
2.1 cOB (UKCUPOBAHHOM JJIMHBI B alihaBUTE OMIPEACIEHHON MOIITHOCTH.

KoaupoBanue CHUMBOJIOB OJHOTO aidaBUTa C IOMOIIbIO KOJOBBIX CIOB B JPYroM
andasuTe, KoJIOBas Tabimuia, JIexoaupoBaHue. KoaumpoBaHue TEKCTOB. PaBHOMeEpHBIH
kox. HepaBHomepnsiit koa. Komuposka ASCII. Bocemubutasie komaupoBku. [lonstre o
koaupoBkax UNICODE. JlekoaupoBaHue COOOIIEHUN C UCIIOIB30BAHUEM PABHOMEPHOTO
¥ HepaBHOMEpPHOTO KoJa. MHpOpMannoHHbIi 00hEM TEKCTa

Nudopmanmonnpiii 00bEM MaHHBIX. BUT — MUHMMalbHAs €IMHHIIA KOJIMYECTBA
nHpOpManuu — ABOWYHBIA pa3psan. EnuHuIBI m3MepeHus HHPOPMAIMOHHOTO 00bEéMa
NaHHBIX. but, OaiiT, kmioOaiT, merabaiT, rurabait. CKOpOCTh Iepefadyd JaHHBIX.
EnuHuIb ckopocTy nepeaadn JaHHbIX

2.2

KomupoBanue mBera. L[BeroBeie monmenmu. Mogens RGB. I'myOumna xoaupoBaHwsL.
ITanutpa.

PactpoBoe u  BektopHOe mpencrtaBieHue — u3oOpakenwit. [lmkcens.  Onenka
nHbopMaMOHHOTO 00bEMa rpadMUeCKHX JaHHBIX U PACTPOBOTO M300paKEHUS

2.3

Konuposanue 3Byka. PaspsinHocTs 1 yactoTa 3anucy. KoiandecTBo KaHAIOB 3aIlUCH.
24 OneHka KOJMYECTBEHHBIX MApaMETPOB, CBA3AHHBIX C IPEJICTABICHUEM M XPAHEHHEM
3BYKOBBIX (paiiioB

Heno3unimoHHple W IO3WIMOHHBIE CHUCTEMBI CUHCICHUS. A.]'I(l)aBI/IT. OcHoBanue.
Pa3BépHyTa${ (bopMa 3aIliMCu yucia. HepeBoz[ B JCCATUYIHYIO CUCTCMY YUCCII, 3allTMCAHHBIX
B IPpYIrux CUCTEMAax CUHUCIICHUS.

Pumckas cucrtemMa CUHCICHHS

2.5




2.6

JlBonuHas cucrema cuucieHus. [lepeBon nensix uncen B mpexpenax or 0 go 1024 B
JBOMYHYIO CUCTeMY cuuciieHus. Bocbmepuunas cuctema cuucienus. [lepeBon uncen u3
BOCBMEPHYHOW CHUCTEMBI B JBOMYHYIO U JECATUYHYIO CHUCTEMBI H OOpaTHO.
HlectHaanaTepuynas cuctema cuucieHus. llepeBon uymcen U3 IIeCTHAALATEPUUHOM
CHCTEMBl B JBOMYHYIO, BOCBMEPHYHYI0 M JECATHYHYIO CHCTEMBI M OOpaTHO.
ApupmeTnueckre onepayy B JBOUYHON CUCTEME CUNCIICHUS

2.7

Jlormueckue BbICKa3zbiBaHUsS. Jlormueckue 3HayeHUs BbICKa3bIBaHUIl. DJIeMEHTapHbIE U
COCTaBHblE BbICKa3biBaHuA. Jlormueckue omnepanuu: «u» (KOHBIOHKLHS, JIOTHYECKOE
YMHOKEHUE), «MIn» (IU3BIOHKLHS, JIOTMYECKOE CIIOKEHHE), «HE» (JIorMuecKoe
otpunanue). [Ipuopurer noruueckux onepanuii. OnpeneneHre UICTUHHOCTH COCTaBHOTO
BBICKa3bIBAHUS, €CJIU U3BECTHBI 3HAYEHMSI HCTUHHOCTU BXOJSIIUX B HEr0 3J€MEHTAPHBIX
BBICKa3bIBaHMUU. Jlornmueckue BblpakeHus. [IpaBmiia 3ammucH JIOTMYECKUX BBIPAKCHHIA.
[TocTpoeHnue TabauIl UCTUHHOCTH JIOTHYECKUX BbIpaXKEHUI

2.8

Jlorndueckue 3neMeHThI. 3HAKOMCTBO C JIOTHYSCKUMH OCHOBaMM KOMIIBIOTECpa

2.9

HenpepsiBHple u auckperHsle Mozaenu. Mmuranuonnsle Mozaenu. WrpoBsle MOIENH.
OneHka aIeKBaTHOCTH MOJIENH MOJEITUPYEMOMY OOBEKTY U 1IeJIIM MOJEITUPOBAHNUS

2.10

Tabmuunbie moaenu. Tabnuia kak npeacTaBieHue oTHomeHus. ba3el manabx. OT6O0P B
Ta0JIUIIE CTPOK, YIOBIETBOPSIONINX 33 JAHHOMY YCIIOBHIO

2.11

I'pad. Bepmmna, pedpo, nmyrs. OpueHTHpOBaHHBIE U HEOPUEHTHPOBaHHbIE I'padbl. JmrHa
(Bec) pebpa. BecoBas marpuna rpada. JnuHa mytu Mexay BepummHamu rpada. ITouck
ONTUMAaJBHOrO NMyTH B Tpade. HauanbHas BepiimHa (MCTOYHMK) M KOHEYHAs BEpIIMHA
(cToK) B opueHTHpoBaHHOM Tpade. Brlumciienue konuuecTBa MyTeld B HaNpPaBICHHOM
AIMKINYECKOM Tpade

2.12

Hepeo. Kopens, Bepmmna (y3em), nuct, pebpo (myra) nepeBa. Bwicota nepesa.
[TonnepeBo. Ilpumepbl ucnosib30BaHUsA JepeBbeB. [lepebop BapHaHTOB C TOMOIIBIO
JepeBa

ANTOpPUTMBI ¥ IPOTrPAMMHPOBAHHE

3.1

CaoiictBa anroputma. CriocoObl 3amucu airoputMa (CJIOBECHBIH, B BHJE OJOK-CXEMBI,
porpaMmma).

CocraBieHHE aITOPUTMOB W MPOTPaMM C HCIIOJIb30BAHHEM BETBIICHHM, IMKIOB W
BCIIOMOTATEJIBHBIX QJITOPUTMOB Ui yrpaBieHus: ucrnonautenem (Po6or, YUepenamika,
YepTEKHUK 1 qpyrue). BeimoiHeHne anropuTMoB BpYYHYIO U Ha KOMIIBIOTEPE

3.2

S3pik  mporpammupoBanus  (Python, C++, Tlackams, Java, C#, IlIkoibHbIi
AJTOpUTMHUYECKHH S3BIK).

Cucrema nporpaMMUPOBaHUS: PEIAKTOP TEKCTa MPOrpaMM, TPAHCIISITOP, OTIATUHUK.
[lepemennas: tur, ums, 3HaueHue. Llenpie, BENIECTBEHHBIE U CUMBOJIbHBIE TIEpEMEHHbIE.
Omneparop mnpucBauBaHus. Apu(MeTHUYECKHE BBIPAKEHUS M MOPAIOK UX BBIYUCIICHHUS.
Onepanuu ¢ TENBIMH  YUCIAMHU: LEJIOYUCIEHHOE [IeJIeHHe, OCTaTOK OT JeJCHHS.
BetBnenusi. CoctaBHbIE YCIOBUS (3aKMCh JTOTMUECKUX BBIPAXKEHUN HA M3Y4aeMOM SI3bIKE
nporpamMmMupoBanus). Haxoxaenne MuHIMyMa

U MaKcUMyMa U3 JIBYX, TpEX W 4eThIpéX uymcen. PeleHne KBaapaTHOTO ypaBHEHHS,
HMMEIOIIET0 BellecTBeHHble KOopHHU. [lukn ¢ ycmoBueMm. Anroputm EBknuma ams
HaX0XJACHUS HauOOJbIIEro OOIIero AETUTeNs IBYX HaTypaldbHBIX 4Yucen. PazOueHue
3aMucH HATYpalIbHOTO 4YHCAa B MO3UIIMOHHOW CHCTEME C OCHOBAHHEM, MEHBIIUM WU
paBubiM 10, Ha otnenbHble mUPpbL. [luka ¢ mepeMeHHON. ANTOPUTMBI TPOBEPKHU
JETMMOCTH OJIHOTO IIeJIOT0 4YHClIa Ha Jpyroe, MPOBEPKH HATYpaTbHOTO YHCIA Ha
MPOCTOTY

3.3

OO0paboTka  CHUMBOJIBHBIX  JaHHBIX. CHUMBOIBHBIE  (CTPOKOBBIC)  IEpPEMEHHBIE.
[TocumBonbHass 00paboTka cTpok. I[loacdy€r YacTOTHl MOSIBICHHS CHUMBOJIA B CTPOKE.




Berpoennsie GpyHKIMH 1711 00pabOTKU CTPOK

3.4

Omnpenenenrne BO3MOXHBIX pPE3YyJIbTaTOB pabOThl aarOpUTMa IPU JAaHHOM MHOXECTBE
BXOJIHBIX JJAHHBIX, OIIPEJIEIIEHNE BO3MOXKHBIX BXO/IHBIX JaHHBIX, IPUBOASAIINX K JAHHOMY
pe3ynbTary

3.5

Tabnmuunble Benmuunbl (MaccuBbl). OmHoMmepHble MaccuBbl. CocTaBi€HHE W OTIAJKa
[IPOrpaMM, pEAM3YIOIIMX THUIOBBIE AJITOPUTMbI OOPAOOTKM OJHOMEPHBIX YHMCIOBBIX
MacCHBOB, Ha OJIHOM M3 SI3bIKOB mporpammupoBanus (Python, C++, Iackans, Java, C#,
[xonbHBIA AJTOPUTMUYECKUN SI3BIK): 3alOJIHEHHWE YHCIIOBOIO MAaCCHMBa CIy4alHBIMU
YlClIaMU, B COOTBETCTBUM C (POPMYJIOW MM MYyTEM BBOJA YMCEN, HAXO0XKJIEHUE CYMMBI
JJIEMEHTOB MAacCHBa, JIMHEHHBIM MOMCK 33JaHHOIO 3HAYEHUS B MAaCCUBE, MOJCYET
JJIEMEHTOB  MAacCHBa, YAOBJETBOPAIOLIMX  3aJ@aHHOMY  YCJIOBHUIO, HaXO0XJIEHUE
MHUHUMAJIBHOTO (MaKCUMaJIbHOTO) 3JeMeHTa MaccuBa. CopTupoBka maccuBa. O0paboTka
MIOTOKAa JAHHBIX: BBIUYMCICHHE KOJINYECTBA, CYMMBI, CpEIHEro apupMeTH4ECKOro,
MUHHUMAJbHOTO W  MAaKCHMaJIbHOTO 3HAUEHUS DJIEMEHTOB  IOCJIE0BATEbHOCTH,
YIOBJIETBOPSIONINX 3a/JaHHOMY YCIOBHIO

3.6

VYnpasnenue. Curnan. O6patHas cBs3b. [lonmydyeHue cuUrHaiaoB oT HU(POBBIX JATUYMKOB
(HampuMep, KacaHWsl, PacCTOSHUS, CBETa, 3ByKa). [IpuMepbl MCHOIB30BaHUS TPUHIIHIIA
0o0paTHOW CBSI3W B CHUCTEMax YIPAaBJICHUS TEXHHUUYECKHUMH YCTPOHCTBAMH C ITOMOIIBIO
JATYMKOB, B TOM YHCIIE B POOOTOTEXHHKE

WNHudbopmanoHHbIe TEXHOJIOTUH

4.1

TekcToBble JOKYMEHTBI M WX CTPYKTYpHBIE D3JIEMEHTBI. TEKCTOBBIM HpOLECCOp —
MHCTPYMEHT CO3/IaHusl, pelakTUpoBaHUs U (opMaTupoBaHus TekcToB. [IpaBuia Habopa
Tekcta. PemaktupoBanme Ttekcra. CpoiictBa cuMmBojioB. Ipudrt. Tumer mpudrTon
(pyOnenble, ¢ 3acedykamMu, MOHOMIUPUHHBIE). [lomyXHpHOE M KYpCHMBHOE HadyepTaHHE.
CBoiicTBa ab3a1eB: rpaHUIlbl, a03aIHBIA OTCTYI, MHTEPBaJ, BhIpaBHUBaHUE. [lapameTpsl
ctpanulbl. CtuneBoe popmartupoBanue. CTpyKTypupOoBaHHE UH(POPMAIMU C TOMOIIbIO
CIUCKOB ® Tabmuil. MHoroypoBHeBble cnuckH. JloOaBieHwe TaOIUIl B TEKCTOBBIC
JTOKYMEHTHI. BcTaBka n300pakeHHit B TEKCTOBBIC TOKYMEHThl. O0TekaHue n300paxeHui
TeKcTOM. BKiloueHue B TEKCTOBBINM JOKYMEHT quarpamm, (opMmyii, HyMepaluu CTPaHHUIl,
KOJIOHTUTYJIOB, CCBUIOK M IPYTHX AJIEMEHTOB

4.2

PactpoBsie pucynku. Vcnonb3oBanue rpaduueckux MPUMUTHBOB.

Onepanuu  penakTHpOBaHUs Trpaduyeckux OOBEKTOB, B TOM 4YHCIE IH(PPOBBIX
dhoTorpaduii: u3MeHEHHE pa3Mepa, 00pe3ka, MOBOPOT, OTPAKEHHUE, padoTa ¢ 00JIaCTAMH,
KOPpPEeKIUsl IBETa, SPKOCTH U KOHTpacTHOCTH. BekropHas rpaduka. CosnaHue
BEKTOPHBIX PUCYHKOB BCTPOCHHBIMHU CPEJICTBAMH TEKCTOBOT'O MPOIIECCOpa HMIIM JIPYTUX
nporpamm (puiiokenuit). Jlo6aBieHre BEKTOPHBIX PUCYHKOB B IOKYMEHTBI

4.3

[ToarotoBka MynbTUMEIUiTHBIX Tpe3eHTauuil. Cnaitn. [loOaBieHue Ha ciaiii Tekcra U
n3o0pakeHuii. Pabora ¢ HeckoJbKkUMHU  crnaigamu. JloOaBieHWe Ha  Claia
ay/IMOBU3YAJIbHBIX TaHHBIX. AHUMaNus. ['unepccpbuiku

4.4

Tunel JaHHBIX B sYelikax >JIEKTPOHHOHN Tabmuipl. PenaktupoBanue u GpopmaTHupoBaHHE
tabaui. BerpoeHnnble pyHKIMK [T TOMCKAa MAaKCUMyMa, MUHUMYMa, CyMMBI M CPEIHET0
apu¢pmernueckoro. CopTHpOBKa JaHHBIX B BbIJeNeHHOM JuanaszoHe. Iloctpoenue
muarpamMMm  (THCTOTpamMma, KpyroBasi, TodeyHas)). Bpibop Tuma  AguarpaMmel.
IIpeobpa3oBanue QopMmyn mnpu KonupoBaHuu. OTHOCHTENbHAsA, aOCOJIOTHAas U
CMEIIIaHHas aJpecarus

4.5

YcaoBHBIE BBIYUCICHUS B SJICKTPOHHBIX Ta6JII/II_IaX. CYMMI/IpOBaHI/IC U IOJICUET 3Ha‘-IeHPII>i,
OTBCHUAIOIIUX 3aJaHHOMY YCJIIOBUIO. O6pa60T1<a OOJIBIIINX Ha60pOB JaHHBIX. UHCIeHHOE
MOJCIUPOBAHUC B SJICKTPOHHBIX Ta6J'II/II_IaX
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