YTBepaxIeHa MPUKa30M
ot 29.08.2025 Ne 355-O

21. PaGouas nporpamma 1o yueoHomy npeamety «MudopmaTuka» (6a30BbIi YPOBEHB).

21.1. Pabouas mporpamMma 1o ydeOHoMy mpeamety «MHpopmaTtuka» (6a30BbIi YpPOBEHBD)
(mpeametHas obnacth «MaTtemaruka u HHGOpPMATHKay) (ajiee COOTBETCTBEHHO — IMporpamMmma rno
uH(popMaTuke, MHPOpPMATHKA) BKIIOYACT MOSICHUTEIBHYIO 3alUCKY, COJAEpKaHHe OOydyeHus,
IUTAHUPYEMBbIE Pe3yNIbTaThl OCBOCHUS IPOTPAMMBI M0 HH(GOPMAaTHKE.

21.2. IlosicHuTenbHas 3amucka.

21.2.1. [Iporpamma 1o uH(pOpPMAaTHKE HA YpPOBHE OCHOBHOrO 0OIIero oOpa3oBaHHS
COCTaBJieHa Ha OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOEHHS OCHOBHOI 00pazoBaTelbHOMN
porpamMMbl OCHOBHOTO 00111eT0 006pazoBanus, npeactaBieHHbx B DI'OC 00O, a Takxke padoueit
MPOrpaMMbl BOCITUTAHUSI.

21.2.2. llporpamma mo wHpOpMaTHKE NAET MPEACTABICHHE O IENIAX, OOIIEH cTpaTteruu
0oOydYeHHUsl, BOCIIUTAHUS W Pa3BUTUS OOYYAIOMIMXCS CpPEACTBaMH MHQPOPMATHKHA Ha 0a30BOM
YpOBHE, YCTAHABIMBAaET O0053aTEIbHOE TNPEIMETHOE COAEpNKAHUE, NPEIyCMAaTPUBAET €ro
CTPYKTYpUPOBAHHUE IO pa3ziesiaM U TEMaM.

[IporpammMa 10 wWHPOpPMATHKE OIpeAenseT KOJIWYCCTBCHHBIE M  KAa4CCTBCHHBIC
XapaKTEepUCTUKU Y4eOHOro marepuana Uil KaXJIoro roja HU3y4€HHs, B TOM 4YHCIE s
COJIEP)KaTeIbHOIO HAMOJHEHUsI PAa3sHOro BUJA KOHTPossl (IPOMEXYTOYHOW aTTecTaluu
00y4arouxcsi, BCEpOCCUUCKUX IPOBEPOUYHBIX pabOT, rOCYAapCTBEHHON UTOTOBOM aTTECTALIUH).

[TporpamMmma mo MHGpOPMATHKE SIBISICTCS OCHOBOM JUISI COCTABIICHUS aBTOPCKUX yUCOHBIX
porpamm, TEeMaTHYECKOTO TUIAHUPOBAHMS KypCa YUUTEIIEM.

21.2.3. lensmu u3ydeHuss uHGOpPMATUKU HA YpPOBHE OCHOBHOTO OOHIETO 0O0Opa3oBaHUs
SBIISIOTCS:

dbopMUpOBaHHE OCHOB MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTUA HayKd HWHGOPMATUKH, JIOCTIDKEHUSM HAyYHO-TEXHUYECKOrO Iporpecca U
0OIIECTBEHHON MPAKTHKH, 3a CUET Pa3BUTHS MpeACTaBlIeHUH 00 HHGOPMAIUU KaK O BaXKHEUIIIEM
CTpaTEerHuecKoM pEeCypce pa3BUTHS JUYHOCTH, TOCYJapcTBa, OOIIECTBA, MOHUMAHUS POJIU
MH(OPMAIIMOHHBIX MPOIIECCOB, MHPOPMAIIMOHHBIX PECYPCOB U MHGOPMAITMOHHBIX TEXHOJIOTH B
ycnoBusAX mu(poBoit TpaHchopMalri MHOTUX cep )KU3HU COBPEMEHHOTO 00IIIECTBa;

obecrnevueHrne yClIOBHi, CIIOCOOCTBYIOIIMX PA3BUTHUIO aITOPUTMUYECKOTO MBIIUICHUS KaK
HEOOXOUMOT0 YCIIOBUS MPO(HEeCCHOHATBFHOU NEATENIbHOCTH B COBPEMEHHOM HMH(POPMAIMOHHOM
o01iecTBe, MPeanoaralero cnocoOHOCTh 00YyYarolerocs pa3ouBaTh CIIOKHBIE 3a7aydl Ha
Oonee mpocThle MOA33Jaud, CpaBHUBATh HOBBIE 33Jaud C 3a3JadyaMu, PEIIEHHBIMH paHEE,
ONpEAeNATh 1Iaru JJs JOCTH)KEHUS pe3yJsibTaTa U TaK Jajee;

dbopMHUpOBaHME M DPA3BUTHE KOMIETEHIMN OOyJaronuxcsi B 0O0JaCTH HCIOJIb30BaHUS
WH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA, B TOM YHUCJIC 3HAHWH, YMEHUH U HABHIKOB
paboTel ¢ wWHpOpMaNWEH, TPOTPaMMHUPOBAHUS, KOMMYHHKAIMH B COBPEMEHHBIX IH(PPOBBIX
cpenax B yCJIOBHIX oOecrieueHust HHPOPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH 00Y4YaroIIerocs;

BOCITUTAHWE OTBETCTBEHHOTO M W30MpaATEIHHOTO OTHOIICHMs] K WH(OpMaIuu ¢ ydéTom
MPaBOBBIX M JTHYECKUX AaCHEKTOB €€ paclpOCTPaHECHHs, CTPEMJICHHUS K TMPOJAOHKEHHUIO
o0Opa3oBaHusi B 00JacTH MHGOPMALMOHHBIX TEXHOJOTUH W CO3UIATENBHOM NEATEIbHOCTH C
MIPUMEHEHUEM CPEACTB MH(OPMAITMOHHBIX TEXHOJIOTHH.

21.2.4. Uudopmatuka B OCHOBHOM 00IIIEM 00pa30BaHUN OTPAXKAET:



CYIIHOCTh HMH(OPMATHKU KaK HAyYHOW JMCUUIUIMHBI, H3y4alolleil 3aKOHOMEPHOCTH
NPOTEKaHUS W BO3MOXKHOCTH aBTOMAaTH3allMd WH(GOPMAIMOHHBIX MPOIECCOB B PA3IUUHBIX
CUCTEMAX;

OCHOBHBIC OO0JIACTH TPUMEHEHUS HWHPOPMATUKU, NPEXKAE BCEro HHPOPMALUOHHBIE
TEXHOJIOTUH, YIIPaBJICHHE U COLUATIBHYIO cdepy;

MEXIUCIUTUTMHAPHBIA XapakTep HHPOPMATUKU 1 WH(POPMAITMOHHOHN e TETLHOCTH.

21.2.5. 3yyenne mHGOPMATUKH OKAa3bIBACT CYIIECTBEHHOE BIMSHHE Ha (HOpMUpPOBAHHE
MHUPOBO33pEHUST 00yUArOIIErocs, ero >KU3HEHHYIO TO3UIUIO0, 3aKJIa/bIBAET OCHOBBI MOHMMAaHUS
NPUHIUINOB (YHKIMOHUPOBAHUS U HCIOJIB30BAaHUS WH(POPMALMOHHBIX TEXHOJOTUH Kak
HEOO0XOIMMOTO0 HMHCTPYMEHTa NPAKTUYECKH JIIOOOW JesITeIbHOCTH M OJHOrO W3 Hambosee
3HAUYMMBIX TEXHOJIOTMYECKUX JOCTUKEHHM COBPEMEHHOM LMBHUIM3aluu. MHOrue npeaMeTHbIe
3HAHUS U CIOCOOBI AESITEIbHOCTH, OCBOCHHBIE OOYYArOIIMMUCA TIPHU U3YYEHUU HUHPOPMATHKH,
HaXOJAT NpPUMEHEHHE KaK B paMKax oOpa3oBaTeIbHOrO Mpollecca MPU H3YUYEHUU JPYTHX
MpeIMETHBIX 00JacTei, Tak U B MHBIX XU3HEHHBIX CUTYaAIUSAX, CTAHOBATCS 3HAYUMBIMH JJIS
(dbopMUPOBaHUS KAUECTB IMYHOCTH, TO €CTh OPUEHTUPOBAHBI HA POPMUPOBAHKE METAIIPEIMETHBIX
U JINYHOCTHBIX PE3Yy/IbTaTOB OOyUEHHUSI.

21.2.6. OcHoBHbIe 3amaun ydeOHoro mnpeamera «HHbopmatuka» — cPopmMupoBaTh y
o0yJaromuxcs:

MOHMMAaHWE WPHUHIUIIOB YCTPOHCTBA ¥ (PYHKIMOHUPOBAHUS OOBEKTOB LHUQPPOBOTO
OKPYKCHHsI, MPEICTaBICHUs 00 HCTOPUU M TEHACHIMSIX Pa3BUTHS HH(POPMATUKHU TMepuoaa
1 poBoi TpaHchopMalii COBPEMEHHOTO 00IIECTBA;

3HaHHWS, YMEHHS 1 HABBIKM T'PaMOTHOM MOCTaHOBKH 3a/1a4, BO3HUKAIOIIUX B MPAaKTHUUECKOM
JEeSITeIbHOCTH, IS X PEIICHHS C TOMOIIBI0 HH(OPMAIIMOHHBIX TEXHOJIOTHH, YMEHHUS U HABBIKA
(opManM30BaHHOI'O ONMMCAHUS IOCTABJIEHHBIX 33/1a4;

0a3oBble 3HAHUS 00 MH(OPMALIMOHHOM MOJIEJIMPOBAHUU, B TOM YHCIIE O MATEMaTUYECKOM
MOJIEJTMPOBAHUH;

3HAHUE OCHOBHBIX AJITOPUTMUYECKUX CTPYKTYp M YMEHHME NPUMEHATb 3TU 3HAHUS JUISA
MOCTPOEHHUS aJITOPUTMOB PELICHMS 33/1a4 10 UX MaTeMaTHYECKUM MOJEIISM;

YMEHMSI U HaBBIKM COCTABJIEHMSI IMPOCTBIX MPOrpaMM IO MOCTPOCHHOMY aJIrOpUTMy Ha
OJIHOM M3 SI3bIKOB MPOTPaMMHPOBAHUS BBICOKOTO YPOBHS;

YMEHUSI M HaBBIKM S()()EKTHBHOTO WCIOIH30BAHUS OCHOBHBIX THIIOB TIPUKIATHBIX
nporpamm (MPUIIOKEHHH) 001ero Ha3HAYCHUsI U UHOOPMAITMOHHBIX CHCTEM JJISl PEIIEHUs C UX
MOMOIIBI0 TPAaKTUYECKUX 3aj]iad, BiafieHHe O0a30BBIMU HOpPMaMU HMH()OPMAIMOHHOW 3TUKU U
npaBa, OCHOBaMH MH(OpMAIIMOHHON 06€3011aCHOCTH;

yYMEHHE TPaMOTHO HUHTEPHPETHPOBATH PE3yJIbTaThl PEIICHHs MNPAKTUYECKUX 3a1ad C
IOMOIII0  MH(GOPMALMOHHBIX  TEXHOJOTHM, MNPHUMEHSATh IOJyYEHHBIE pEe3ylbTaThl B
NPaKTUYECKOH 1A TEbHOCTH.

21.27.lenmn w 3amaud M3y4eHUs HMHOOPMATHKM HA YpPOBHE OCHOBHOIO OOIIETO
00pa30BaHUs OMNpPENENAI0T CTPYKTYpy OCHOBHOTO COJEp)KaHUS y4yeOHOTro NIpeaMeTra B BHJIE
CJIEYIOIINX YETHIPEX TEMAaTUUYECKUX Pa3AEIIOB:

uQpoBasi [PaMOTHOCTb;

TEOPETUYECKHE OCHOBBI HHPOPMATUKH;

QITOPUTMBI U IPOTPaMMHUPOBAHUE;

MH(}OpPMaLMOHHBIE TEXHOJIOTHH.

21.2.8. OGmiee unco 4acoB AJIs U3ydeHus: HHPopMaTUKU Ha 6a30BoM ypoBHe — 102 yaca: B
7 xnmacce — 34 gaca (1 gac B Hezeno), B 8 kiacce — 34 gaca (1 gac B Henento), B 9 kiracce — 34 yaca
(1 gac B HEHEMIO).
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21.3. Conepxanue oOydeHus B 7 Kiacce.

21.3.1. LHudposast rpaMOTHOCTb.

21.3.1.1. KommbroTep — yHUBEpCaIbHOE YCTPOMCTBO 0OpaOOTKHU TaHHBIX.

KommnbroTep — yHUBepcalbHOE BEIUMCIUTENBHOE YCTPOICTBO, paboTaroliee 1o nporpamme.
Tunsl ~ KOMIBIOTEPOB:  NEPCOHANBHBIE  KOMIBIOTEPBI,  BCTPOCHHBIE  KOMIIBIOTEPHI,
CYMEepPKOMIBIOTEPHl. MOOHMIIEHBIE YCTPOICTBA.

OcHOBHbIE KOMIIOHEHTHI KOMIIbIOTEpAa M UX Ha3HaueHue. lIpomeccop. OmnepartuBHas u
JOJTOBPEMEHHAS aMsITh. Y CTPOWCTBA BBOJIA M BbIBOIa. CEHCOPHBIN BBOJ, JATYMKH MOOMIIBHBIX
YCTPOMCTB, CPEACTBA OMOMETPUIECKOI ayTeHTU(DHKAIHIH.

Hcropuss pa3BUTHS KOMIBIOTEPOB M ImporpamMmHoro obOecrneueHus. [lokoneHus
KOMIIbI0TepOB. COBpEMEHHbBIE TEHICHIIUU Pa3BUTHsI KOMIIBIOTEPOB. CyNEepKOMIIbIOTEPHI.

[TapasuienpHble BEIYUCICHUS.

[Tepconanbublii kommbroTep. I[Ipomeccop M €ro XapakTepUCTHKHM (TakTOBas YacToTa,
paspsaaHocTh). OnepaTuBHAs MaMATh. JloJroBpeMeHHasi aMATb. Y CTPOWCTBA BBOJA U BBIBOJA.
OO0BEM XpaHUMBIX JJaHHBIX (ONE€pPaTUBHAS AMATh KOMIIBIOTEPA, KECTKUN U TBEPIOTENbHBIHN AUCK,
HOCTOSIHHAS MaMATh CMApT(OHA) U CKOPOCTh JIOCTYIA AJISl pa3JIMUHBIX BUJIOB HOCUTEIIEH.

TexHuka 0e30MacHOCTH U MTpaBUiIa pabOThI Ha KOMITBIOTEPE.

21.3.1.2. IIporpamMMbl U JaHHBIE.

[TporpamMHoe oOecnieueHue komibioTepa. llpuknanHoe mnporpamMMmHoe obecredeHue.
CucremHoe mnporpamMMmHoe obecneueHue. Cucremsl mnporpammupoBaHus. [IpaBoBas oxpaHa
nporpaMM M JaHHbIX. becniatHele W yclioBHO-OecruiatHele mporpammbl.  CBoOoOJHOE
porpaMMHoOe oOecrieueHue.

@aiinel 1 nanku (karanoru). [lpuHmnel noctpoenus (ainoBeix cucreM. IlomHoe mMs
daima (mankm). Ilyte k ¢aiiny (manke). PaGora ¢ ¢aiinamm w KaTajioramm CpeiacTBaMH
OIEpAllMOHHOM CHUCTEMBI: CO3/IJaHUE, KOTTIUPOBAHUE, IEPEMELICHNE, IEPEUMEHOBAHUE U YAaJIEHUE
¢aitnoB u manok (kataioros). Tumsl aiinos. ColicTBa ¢aitioB. XapakTepHbie pa3Mepsl (aiiios
pa3NMYHBIX THUIIOB (CTpaHWIA TEKCTa, JJEKTPOHHAas KHHra, QoTtorpadus, 3amuch IECHH,
BUJICOKJIUI, TIOJHOMETPaKHbI (uibM). ApxuBanus AaHHbIX. lcrosnb30BaHHE MpOrpaMM-
apxuaropoB. Daiinossiit MeHemxkep. [Tonck ¢ailioB cpeacTBamMu onepanOHHON CUCTEMBI.

KomnbroTepHble BUPYCHI U IpyTrUe BPEJOHOCHBIE TpOrpaMMbl. [TporpaMMel J1st 3a1IUThI OT
BHPYCOB.

21.3.1.3. KoMnblOTEpHBIE CETH.

OO6wenunenune komnboTepoB B ceTb. Cetb MHTEpHET. BeO-cTpanua, Bed-caiir. CTpykTypa
anpecoB BeO-pecypcoB. bpaysep. IlouckoBeie cucremsl. [lonck mHbOpManuu Mo KIOYEBBIM
CJIOBaM U 1o u300pakeHuto. JlocToBepHOCTh HHpOPMaLIUK, TOTy4eHHOH U3 MIHTepHeTa.

CoBpeMeHHbIE CEPBUCHI HHTEPHET-KOMMYHHUKALUH.

CereBolf 3THKeT, 0a30Bble HOPMBl HMH(POPMALMOHHON STHKM M TpaBa Npu padore B
Wutepnere. Ctpateruu Ge3zonacHoro noseaeHus B iarepHere.

21.3.2. TeopeTrueckue OCHOBBI HH(OPMATUKH.

21.3.2.1. Uadopmanus 1 nHHOpMaAIIMOHHBIE TPOLIECCHI.

WNudopmanus — 01HO U3 OCHOBHBIX MOHATUI COBPEMEHHOMN HAyKH.

Wudopmanus Kak CBEeIEHUs, IpeAHA3HAYEHHBbIE Ui BOCHPUATUS 4YEJIOBEKOM, H
uHopMalKs KaK JaHHbIEe, KOTOPbIe MOTYT ObITh 00paboTaHbl aBTOMAaTHU3UPOBAHHOM CUCTEMOIA.

JluckpeTHOCTh JaHHBIX. BO3MOXXKHOCTH OMHMCaHMsI HEMPEPBIBHBIX O0BEKTOB U MPOIIECCOB C
MOMOIUIbIO AUCKPETHBIX JAHHBIX.

HupopmarinoHHbIe MPOLIECCHl — MPOIECCH, CBA3aHHBIE C XpaHEHHEM, peo0pa3oBaHUEM U
nepenayen JaHHbIX.
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21.3.2.2. TlpencraBnenue nHpopmauu

CumBon. Ancdasut. MomHocts andaButa. PasHooOpaszue S3bIKOB W andaBUTOB.
EcrecTBennble 1 opManibHbIC A3BIKU. AJI(PABUT TEKCTOB HA PYCCKOM SI3bIKE. J|BOMUHBIN a(aBuT.
KosndyecTBO BCEBO3MOKHBIX CIIOB (KOAOBBIX KOMOMHAINN) (PMKCHPOBAHHOM UIMHBI B IBOMYHOM
andasurte. [IpeodpaszoBanue nrodoro anmdaBura K JBOMYHOMY. KOIMYECTBO pa3iMyYHBIX CIIOB
(UKCUPOBAHHOM JUIMHBI B alihaBUTE ONPEAETEHHON MOITHOCTH.

KonupoBanue CMMBOJIOB OAHOTO ai(aBuTa ¢ IOMOILIBIO KOJAOBBIX CJIOB B JPYroM ajihaBuTe,
KOZI0Basl TabJIMLIa, 1EKOJUPOBAHUE.

JBonunblii kon. lIIpeacraBieHne NaHHBIX B KOMIIBIOTEPE KAK TEKCTOB B JBOWYHOM
andasure.

Nudopmannonupiii 00bEM JaHHBIX. bBUT — MHHHManbHas €IMHMIA KOJIMYECTBA
uH(pOpMalUu — ABOUYHBIA paspsa. Enuxuiel usmepenus uHpopmMannoHHOro o0bEMa JaHHBIX.
burt, OaiiT, kunoOaiit, MeradaiT, ruradaiuT.

CkopocTh nepeaaun JaHHbIX. EAMHUIBI CKOPOCTH NEepeauu 1aHHbIX.

Konuposanue texcroB. PaBHOomepHbiii kon. HepaBHomepnbiii koa. Komuposka ASCII.
Bocemubutasie konupoBku. [lonsrue o konupoBkax UNICODE. JlekoaupoBanue cooOIieHui ¢
MCIOJIb30BaHNEM PaBHOMEPHOTO U HepaBHOMEPHOTO Koja. MHbopMamonHblii 00bEM TEKCTa.

Hckaxenne nupopmaliu rnpu nepeaaye.

OO6mee mnpexacraBieHue O UU(DPOBOM TMPEACTABICHUU AayAHMOBU3YalIbHBIX U JAPYTHX
HEIPEPHIBHBIX JAHHBIX.

Koauposanue usera. L{setosie monenu. Monens RGB. 'myOuna xonuposanust. [lanurpa.

PactpoBoe u  BekTOopHOEe  mpencTaBieHue  u3o0paxkenmii. [lukcens.  OueHka
UHPOPMALMOHHOTO 00BEMA rpadUIeCKUX TAaHHBIX JJISI PACTPOBOTO H300PaKECHHUS.

KoaupoBanue 3Byka. PazpsaHocts u yacTora 3anucu. KonndecTBo KaHaJIOB 3alUCH.

OneHka KOJIMYECTBEHHBIX MapaMeTpoB, CBA3aHHBIX C IPEACTABICHUEM U XpPaHECHHEM
3BYKOBBIX (DaiiJIoB.

21.3.3. UudopmanimoHHbIE TEXHOJIOTHH.

21.3.3.1. TekcTOBbIE TOKYMEHTHI.

TexkcToBbIE TOKYMEHTBI U MX CTPYKTYPHBIE AJIEMEHTHI (CTpaHHIla, ab3all, CTpoKa, CJIOBO,
CHUMBOJ).

TekcToBBI TpoIeCCOP — MHCTPYMEHT CO3/IaHus, peJaKkTUPOBaHUSA M (POpMaTUPOBAHMS
tekcToB. [IpaBuiia Habopa Tekcta. PenaktupoBanne Tekcta. CBorictBa cuMBoJioB. [pudt. Tumns
mpudToB (pyOseHsle, ¢ 3acedykaMu, MOHOIIUPUHHBIE). [lonyXupHOEe U KypcUBHOE HauepTaHUE.
CaolicTBa a03alleB: TpaHUIlBI, a03allHBI OTCTYI, WHTEpBall, BbIpaBHUBaHHE. [lapameTpbl
ctpanuibl. CtuieBoe GopMaTupoBaHUE.

CtpykTypupoBaHue HH(OpPMALMU C TMOMOIIBI0 CHHCKOB W Tabiui. MHOrOypoBHEBbIE
cnucku. JlobaBneHne TabnuIl B TEKCTOBBIE TOKYMEHTHI.

BcraBka m3o00pakeHUIl B TEKCTOBbIE JOKyMEHTHl. OOTekaHHe H300pakeHUIl TEKCTOM.
BxuroueHne B TEKCTOBBIA JOKYMEHT AMarpaMm, (hopmyi, HymMepaluu CTPaHUIl, KOIOHTHUTYIIOB,
CCBIJIOK M JPYTHX DJIEMEHTOB.

ITpoBepka npaBonucanus. PaccraHoBka nepeHocoB. ['onocoBoii BBO TekcTa. ONTHYeECKOe
pacnio3HaBaHue Tekcrta. KommbrorepHslii nepesoa. Mcnonb3oBanue cepBucoB MHTepHeTe ans
00paboTKH TeKCTa.

21.3.3.2. KomnbroTepHas rpaduka.

3HaKOMCTBO C rpaduueckuMu penakropamu. PactpoBble pucyHku. Vcmnonb3zoBanue
rpapuIecKux TPUMHUTHBOB.



Orneparuy pelakTHPOBaHUS TPAaPUIECKUX 0OBEKTOB, B TOM uncie nU(poBbIX Gororpaduwmii:
U3MEHEeHHE pa3Mmepa, oOpe3Ka, IOBOPOT, OTpaXkeHHe, pabora ¢ oOxacTsIMHU (BBLACICHHUE,
KOIIMPOBAHUE, 3JIMBKA LIBETOM), KOPPEKLUS 1IBETA, SPKOCTH U KOHTPACTHOCTH.

Bekropnass rpaduxa. Co3gaHue BEKTOPHBIX PUCYHKOB BCTPOSHHBIMH CpEICTBAMH
TEKCTOBOTO TMpOLIECCOpa WM APYyrux mnporpamm (mpuiokenuii). JloOaBieHne BEKTOPHBIX
PUCYHKOB B JOKYMEHTHI.

21.3.3.3. MynbTUMeEIUIHBIE IPE3CHTALIUH.

[TonroroBka MynbTUMENHUHBIX Tpe3eHTanuid. Crmaiin. [loOaBieHwe Ha claiii TEeKcTa |
n3o0paxenuii. Pabora ¢ HECKOJIBLKUMH CITaiiIaMU.

JloGaBieHue Ha ciaii]] ayJMOBU3yaJIbHBIX JAHHBIX. AHUMaNMs. ['MIepcChlIKy.

21.4. Conepxanue o0y4eHus B 8 kiacce.

21.4.1. Teopernueckre 0CHOBbI HH(OPMATHKH.

21.4.1.1. CucreMbl CUUCIICHHUS.

Henosumnonnele W TO3UIMOHHBIE CUCTeMbl cuucieHus. AsdaBut. OcHOBaHUE.
Pa3Bépuyras dopma 3amucu uucia. [lepeBoa B OECATHUHYIO CHUCTEMY YHCEN, 3alMCAaHHBIX B
JIPYTUX CUCTEMAaX CUHCIICHHUS.

PumMckast cuctema cuncieHus.

JBonunas cucrema cuucienus. [lepeBoa nenwsix umcen B mpexaenax or 0 go 1024 B
JBOMYHYIO CHCTEMYy CYHCIeHusA. BocbMmepuunas cuctema cumcienus. llepeBox uymcen wu3
BOCHMEPUYHOU CUCTEMBI B IBOMNYHYIO U JECITUUHYIO CUCTeMbI 1 o0patHo. lllectHannaTepuynas
cuctema cuucineHus. IlepeBon uucen U3 IIECTHAALATEPUYHON CHUCTEMBI B JBOMYHYIO,
BOCHBMEPUYHYIO U JCCITUYHYIO CHCTEMBI U 00paTHO.

ApudmeTrnueckue onepanuy B IBOUYHON CUCTEME CUUCIICHUS.

21.4.1.2. DnemMeHThl MATEMATHYECKOM JIOTUKH.

Jlormueckue BbIcKa3biBaHUs. Jlormueckue 3HAUEHUs BBICKA3BIBAHUN. DJIEMEHTapHbIE U
COCTaBHbIE BbICKa3bIBaHUs. Jlornueckue onepanuu: «u» (KOHbIOHKIIHS, JIOTHYECKOE YMHOXKEHHUE),
«» (AU3BIOHKIUS, JIOTUYECKOE CIIOKEHHE), «He» (Jlormueckoe otpuianue). [Ipuopurer
Jorudeckux onepanuii. OnpeaeneHue UICTUHHOCTH COCTaBHOTO BBICKA3bIBAHUS, €CIIM U3BECTHBI
3HAU€HUsI HUCTHUHHOCTH BXOJSIIMX B HEro JJIEMEHTapHBIX BbICKa3bIBaHUM. Jloruueckue
BbIpaxkeHHs. llpaBuna 3amucu Jornyeckux BblpaxkeHHi. [locTpoeHue TaOIUI] MCTUHHOCTH
JIOTUYECKUX BBIPAXKEHHH.

Jlornueckue 3eMeHThl. 3HAKOMCTBO € JJIOTHYECKUMH OCHOBaMH KOMITBIOTEPA.

21.4.2. AnropuT™MBl 1 IPOrpaMMHUPOBAHHE.

21.4.2.1. UcnonHUTENN U aITOPUTMBI. AITOPUTMUYECKUE KOHCTPYKIIUH.

[Tonstue anroputMa. VICOMHUTENW aNTOPUTMOB. AJITOPUTM Kak IUTaH YIpPaBIEHUS
VCIIOJTHUTEIIEM.

CpoiictBa anropurma. CrocoObl 3amucu ajaropuTma (CIOBECHBIH, B BUAE OJIOK-CXEMBI,
IporpaMMma).

ANropuTMHUYECKHE KOHCTPYKUMHU. KOHCTpyKIMS «ciaeaoBaHue». JIMHEWHBIM anropuTMm.
OrpaHn4eHHOCTh JIMHEMHBIX aJITOPUTMOB: HEBO3MOXKHOCTH IIPEIYCMOTPETH 3aBHUCHUMOCTH
MOCJIEIOBATEIbHOCTH BBIMOJIHAEMBIX I€UCTBUI OT UCXOJIHBIX JTAHHBIX.

KoHcTpyKius: «BeTBIIeHUE»: MONMHAS U HenoiHasi (GopMbl. BEIOTHEHNE W HEBHITIOTHEHHUE
ycioBHs (MICTUHHOCTB U JIOXKHOCTb BbICKa3bIBaHus ). [IpocThie n coCcTaBHbBIE YCIOBHSL.

KoHcTpyKiust «mOBTOpeHUS»: IUKJIBl C 3aJaHHBIM YHCJIOM IOBTOPEHHM, C YCIOBUEM
BBIIIOJIHEHMS], C IEPEMEHHOMN LIUKJIA.

Pa3zpabotka myisg ¢opMaibHOrO MCHOJHUTENS alrOpUTMa, MPUBOISAIIETO K TpeOyemoMy
pe3ysbTaTy TNpU KOHKPETHBIX HCXOAHBIX JaHHBIX. Pa3paboTka HECIOXKHBIX aJrOPUTMOB C
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UCIIOJIb30BAaHUEM IIUKIJIOB U BETBICHUM /IS yrIpaBieHUs (pOpMaibHBIMU UCIIOJIHUTENAMH, TAKUMHU
kak Pobot, Uepenamka, YepTé&xkHuK. BhionHEeHHE aNropuTMOB BPYYHYIO M Ha KOMIIBIOTEPE.
CuHTrakcuueckue 1 jorndeckue ommnoOku. OTKassl.

21.4.2.2. 5I3bIk IpOrpaMMUPOBAHMSL.

SAzpik  mporpammupoBanmsi  (Python, C++, TIlackame, Java, C#, IlkonpHbIH
AnroputMuyeckuil S3bIK).

Cucrema nporpaMMHUpPOBaHUs: PENAKTOP TEKCTA IPOrpaMM, TPAHCIIATOP, OTIAAUHUK.

IlepemenHas: Tun, umMsl, 3HaueHue. Llenble, BEIIeCTBEHHbBIE U CUMBOJIbHBIE IEPEMEHHBIE.

Omnepatop npucBauBaHus. Apu(pMETHUECKUE BBIPAKEHHUS M TOPAJOK HX BBIYUCICHHS.
Onepanuy ¢ 1eIbIMU YUCIIaMU: LET0YUCIEHHOE JEJIEHNE, OCTATOK OT JIEJICHUS.

BerBnenus. CoctaBHblEe YCIIOBUSA (3alMCh JIOTUYECKUX BBIPQKEHUN HA U3Yy4aeMOM SI3bIKE
nporpaMMupoBanus). HaxoxxaeHne MUHUMyMa M MakCUMyMa U3 JBYX, TPEX U YETBIPEX YUCEIL.
Pemienue kBaipaTHOro ypaBHEHMsI, UMEIOILEr0 BEIIECTBEHHbIE KOPHHU.

Juanorosas oTJIafika IpOrpaMM: IOIIArOBOE BBINOJIHEHHUE, IPOCMOTpP 3HAYEHUHN BEIMYUH,
OTJIaJIOYHBIN BBIBOJ, BEIOOP TOUKH OCTAHOBA.

[{ukn ¢ ycnoBuem. Anroput™m EBkinza /i Hax0xJI€HUsT HAaMOOJbIIEro o0IIero JenuTels
JIBYX HaTypaJibHbIX uyucel. Pa3OueHue 3amucu HaTypaJbHOI'O YMClia B MO3ULMOHHON CHCTEME C
OCHOBAHMEM, MEHBIIUM WK paBHBIM 10, Ha OTAEIbHBIE HUDPHI.

[{ukn ¢ nepeMeHHON. AJITOPUTMBI IPOBEPKU JAE€TMMOCTH OJHOTO LIEJIOr0 YKcia Ha IPyroe,
IPOBEPKU HATYpaJIbHOTO YUCIIA HA IPOCTOTY.

O06paboTka CUMBOJIbHBIX JaHHBIX. CUMBOJIbHBIE (CTPOKOBBIE) TepeMeHHble. [locumBoIbHAS
o0paboTka cTpok. [Toacyér yacToThl MOSABIEHUS CUMBOJIA B CTpoke. Berpoennsle GyHKIMM ams
00pabOTKH CTPOK.

21.4.2.3. AHayiu3 aJirOpUuTMOB.

OnpeneneHre BO3MOXKHBIX PE3YJbTAaTOB pabOThl alropuTMa MpU JAaHHOM MHOXKECTBE
BXOJIHBIX JAaHHBIX, ONpEAEJICHHE BO3MOXHBIX BXOJHBIX IaHHBIX, NMPHBOISAIIUX K JaHHOMY
pe3ynbrary.

21.5. Conepxanuie 00yueHus B 9 kiacce.

21.5.1. udposas rpaMOTHOCTb.

21.5.1.1. I'no6anbHas cetb MIHTEpHET M cTpaTeruu 0€30MacHOrO MOBEACHUS B HEH.

I'mobanbnas cerb Mutepuer. IP-ampeca y3moB. CeTeBoe XpaHEHUE MaHHBIX. METOIbI
VMHAMBUAYaJIbHOTO U KOJUIEKTUBHOIO pa3MelleHus: HoBoil nHdopmauuu B MHTepHete. bonbuiue
JTaHHbIe (MHTEPHET-/1aHHbIE, B YACTHOCTH JIaHHBIE COI[MATIbHBIX CETeM).

[TonsiTre 06 MHPpOPMAIIMOHHOM Oe30MacHOCTU. YTPOo3bl HHOOPMALIMOHHOW 0€30MacHOCTH
npu pabote B TI700ANbHOM ceTH M MeToJbl NpoTuBojeiicTBUA uM. IlpaBmia OGe3omacHoi
ayreHTHU(uKanuu. 3amuTta JauuHOW uUHPopmauuu B HMHrepHere. bezomacHele cTpaTeruu
noseneHus B Mureprere. [IpenynpekaeHne BOBICUEHHs B JECTPYKTUBHBIE M KPUMHUHAJIbHBIE
(opMbI ceTeBOM aKTUBHOCTH (KMOEpOYIITUHT, QUIIUHT U Apyrue GopMmal).

21.5.1.2. PaboTa B MH(GOPMALIMOHHOM IIPOCTPAHCTBE.

Bunsl pedarenbHoctn B VHTepHETE. MHTEPHET-CEPBUCHI: KOMMYHUKAIIMOHHBIE CEPBUCHI
(moutoBasg cmyxk0a, BHJEO-KOH(EpPEHI-CBA3b M JPYrHe), CIpPaBOUYHBIE CIYXKObl (KapThl,
pacrucaHus U Jpyrue), IOUCKOBBIE CIIYKOBI, CITy>KOBbI OOHOBJICHHS IPOIPAMMHOT0 00ecTiedeHus
U Jpyrue ciyx0bl. CepBHCHI TOCYAapCTBEHHBIX yciyr. Obnaunble XpaHuInIa 1aHHbIX. CpeacTBa
COBMECTHOM pa3paboTKu JOKyMEHTOB (oHiaifH-o¢uckl). [Iporpammuoe obecrnieueHue kak BeO-
CEpPBHC: OHJIAHOBBIE TEKCTOBBIE U TpaduUecKre peaaKkTOPhl, CPebl pa3paboTKU IPOrpamMm.

21.5.2. TeopeTnueckre OCHOBbI HHOPMATHKHU.

21.5.2.1. MonenupoBaHue KaKk METOJ TO3HAHUS.



Mopnenb. 3amauu, pemaeMble C MOMOIIBI0 MozenupoBanus. Kiaccudukanum Mojenei.
MarepuanbHbie (HaTypHBIC) U HHPOPMAIIMOHHBIE MOJIeNH. HenpephIBHBIEC U JUCKPETHBIE MOJICITH.
Wmutanmonnbsie moaenu. Mrposbie monenu. OueHKa COOTBETCTBUS MOJEIM MOJEIMPYEMOMY
00BEKTY U LEISIM MOJEINPOBAHMUSL.

Tab6muunsle Moaenu. Tabnua Kak nIpeacTaBIeHNEe OTHOUICHHUS.

ba3bl nannbix. OTOO0p B TaONIHMIIE CTPOK, YOBIETBOPSIOMINX 3aJaHHOMY YCIOBHIO.

I'pad. Bepumna, pedbpo, myts. OpueHTHPOBaHHBIE U HEOPUEHTUPOBAHHBIE rpadbl. JnnHa
(Bec) peOpa. Becomas marpumna rpada. Qnmmuaa nytu Mexnay BepmmHamu rpada. [lomck
ONTUMANBLHOTO MyTH B rpade. HauanbHas BepiwHa (MCTOYHUK) M KOHEUHAs BEpIIUHA (CTOK) B
OpUEHTUPOBaHHOM Tpade. BbruncieHne KonmuecTBa MyTEH B HAMPABICHHOM AIMKIMYECKOM
rpade.

Hepero. Kopens, BepmnHa (y3en), 1uct, pedpo (ayra) aepeBa. Beicota nepesa. [loanepeso.
[Tpumeps! ucrnonib30oBaHus aepeBbeB. [lepeOGop BapuaHTOB ¢ MOMOUIBIO JAepeBa.

[TonsiTe mMaremMaTudyeckol Mojenu. 3aJayu, pelaeMble ¢ IMOMOIIBI0 MaTeMaTUYECKOTO
(KOMITBIOTEpHOT0) MoenupoBaHus. OTiIMune MaTeMaTH4eCKONH MOJIENN OT HATYpPHON MOJENU U
OT CJIOBECHOTO (JIUTEPaTypHOT0) OMHUCAHUS O0BEKTA.

Otanbl ~ KOMIIBIOTEPHOTO  MOJEIMPOBAHMS:  IOCTAaHOBKA  3aJaud,  IOCTPOCHHUE
MaTeMaTUYeCKONM  MOJenu, MporpaMMHasi — peanu3alus, TECTHPOBaHHE,  IPOBEICHUE
KOMIIBIOTEPHOT0 SKCIIEPUMEHTA, aHAIIU3 €r0 PEe3yIbTaTOB, YTOUHEHHUE MOJICIH.

21.5.3. AIrOopuT™MBI U IPOrPAMMHUPOBAHMUE.

21.5.3.1. Pa3zpaboTka aJiIrOpUTMOB U ITPOTPAMM.

PasOuenue 3amaum Ha mnonzagaun. CocTaBlieHWE aNTOPUTMOB M MPOTPaMM  C
WCIIOJIb30BAHUEM BETBJIEHUM, LUKJIOB M BCIIOMOTATEIbHBIX QJITOPUTMOB JJisi YIpaBICHUS
ucrnonHuTesieM PoOoT mian IpyruMu UCTIONHHUTENSAMH, TaKUMHU Kak Yepemnainka, YepTE&xHUK U
JIPYTHMH.

Tabmuunble BenmuuuHbl (MaccuBbl). OmHOMepHBIe MaccuBbl. COCTaBlieHHE W OTJAJAKa
POrpaMM, PeaTu3yIOIIUX THIIOBBIE allTOPUTMBI 0OPaOOTKH OJTHOMEPHBIX YHCIOBBIX MaCcCHBOB,
Ha OJHOM U3 s3bIKOB mporpammupoBanust (Python, C++, Tlackans, Java, C#, IlkonbHbId
AnropuTMUUYeCKHil  SI3BIK): 3aMOJIHEHHE YHCIOBOTO MAacCHMBa CIyYallHBIMM YHCIAMH, B
COOTBETCTBUU C (HOPMYIJION WM MyTEM BBOJA YHMCEN, HAXOXKICHHE CYMMBI 3JIEMEHTOB MacCHUBa,
JIMHEWHBIM TIOMCK 3aJaHHOTO 3HAYEHWS B MacCHBE, TMOJCYET DIEMEHTOB MAacCHBa,
YIOBJETBOPSIONINX 33JaHHOMY YCJIOBHIO, HaXO0KJIEHHE MHUHUMAIBHOIO (MaKCHMAalIbHOIO)
sneMeHTa MaccuBa. COpTUPOBKA MacCHBa.

OOpaboTka TOTOKAa  JAHHBIX:  BBIYUCIEHHWE  KOJMYECTBA, CYMMBI,  CpPEIHETrO
apuMeTUIeCcKoro, MUHUMAJIBHOTO u MaKCHUMaJIbHOTO 3HAYEHUS 3JIEMEHTOB
MOCJIEI0BATEIbHOCTH, YAOBIETBOPSIOIIMX 3aIaHHOMY YCIIOBHIO.

21.5.3.2. Yupasnenue.

Vmpasnenue. Curnan. O6partHasi cBsi3b. [lonmydeHue cUTHAIOB OT HU(POBBIX JATUYUKOB
(xacaHwusl, pacCTOSIHUSA, CBETA, 3ByKa U JIpyroro). [Ipumepsl HCmonb30BaHMs IPUHITUINA 0OpaTHOM
CBSI3H B CHCTEMax yIpaBJeHHs TEXHUYECKUMHU YCTPOMCTBAMH C TOMOIIBIO TaTYMKOB, B TOM YHCIIE
B POOOTOTEXHUKE.

[Tpumepsl poOOTH3UPOBAHHBIX CUCTEM (CHUCTEMA YIPABICHUS IBUKCHUEM B TPAHCIIOPTHOM
CHUCTEME, CBapOyHasl JHHHS aBTO3aBOJa, aBTOMAaTU3UPOBAHHOE YIPABJICHHE OTOILJICHHUS J0Ma,
ABTOHOMHASI CUCTEMA YIIPABJICHHS TPAHCTIOPTHBIM CPEACTBOM U IPYTHUE CUCTEMBI).

21.5.4. UaopmarninoHHBIE TEXHOJIOTHH.

218.5.4.1. DnekTpoHHbIE TaOIUIIHI.



[Tonsitie 00 2MEKTPOHHBIX Tabiuiax. TUIBI TaHHBIX B SYEHKaX AJICKTPOHHOW TaOJIHUIIBI.
PenaktupoBanue u GpopmarupoBanue Tadbmaui. BerpoeHHble PYHKIMU AT MOMCKAa MAaKCUMYyMa,
MUHHMYMa, CYMMBI U cpenHero apudmernueckoro. COpTHpOBKAa JTaHHBIX B BBIJIEJICHHOM
nuanasone. [loctpoenue aquarpamMm (ructorpamma, KpyroBasi JuarpaMma, TOUeuHas Juarpamma).
Bri6op THIa guarpamMmel.

[TpeoOpaszoBanue popmyn npu KonmupoBaHUU. OTHOCUTENIbHAS, a0COMIOTHAS U CMEIIaHHAas
aapecarus.

VYciioBHBIE BBIYMCIICHUS B AJIEKTPOHHBIX Tabnumax. CyMMHUpOBaHUE U TOACYET 3HAYCHUH,
OTBEYAIOIIUX 3adaHHOMY YycioButo. OOpaborka Oonpmmx HAOOpOB HaHHBIX. YucieHHOE
MOJICIIMPOBAHKE B AJIEKTPOHHBIX TAOIHUIIAX.

21.5.4.2. UudopmanmoHHbIE TEXHOJIOTHH B COBPEMEHHOM OOIIECTBE.

Ponb MHpOpPMAIIMOHHBIX TEXHOJIOTUH B Pa3BUTUM HSKOHOMHUKH MHUpPA, CTPaHbl, perHoOHa.
OTKpBITBIE 00pa30BaTEIbHBIC PECYPCHI.

[Ipodeccun, cpszanubie ¢ MHGOPMATUKON U HMH(OPMALMOHHBIMU TEXHOJIOTUSIMH: BeO-
Iu3aiiHep, MPOrpaMMHCT, pa3pabOTUMK MOOMIIBHBIX MPUIOKEHHUH, TECTUPOBLIUK, apXUTEKTOP
MPOrPaMMHOTO OOecTieueHusl, CIIeUAINCT 110 aHATU3Y JaHHBIX, CACTEMHBIN aIMUHUCTPATOP.

21.6. [Inanupyemble pe3yibTaThl OCBOECHUSI MH(OPMATUKHU HAa YPOBHE OCHOBHOTO OOIIETO
obOpaszoBaHwUs.

21.6.1. Usyuyenne nHbOpMaTUKU HA YPOBHE OCHOBHOTO OOIIero oOpa3oBaHUs HAIIPABIECHO
Ha JIOCTIDKEHUE O0YyYaroUIMMUCS JTUYHOCTHBIX, METAIpPEeIMETHBIX U MPEJAMETHBIX PE3yIbTaTOB
OCBOGHHUS COJIEpKaHusl yueOHOro MpeiMeTa.

21.6.2. JIuuHOCTHBIE pe3yabTaThl UMEIOT HAMIPABJIEHHOCTh HA PEIICHUE 3a/1a4 BOCIIUTAHUS,
Pa3BUTHS U COLIMATIU3ALMHU O0yUaIOIINXCs CPEICTBAMU YUEOHOI 0 IIpeaMeTa.

B pesynbprate msydenuss mHGOpPMATHKH Ha YPOBHE OCHOBHOTO OOIIETr0 0Opa3oBaHUs Y
oOyuaromierocst OynyT c()OpMHUPOBAHBI CIEIYIOIINE TUIHOCTHBIC PE3YIIbTAThl B YACTH:

NaTPUOTUIECKOTO BOCTIUTAHUS:

[IEHHOCTHOE OTHOIICHHE K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY M HAYYHOMY
HaCIIe/INI0, TIOHMMAaHNe 3HAYCHUS WHPOPMATUKN KaK HAYKH B KH3HU COBPEMEHHOTO OOIIECTBA,
BJIaJICHHE JIOCTOBEPHON MH(POPMALIHEH O IEPEIOBBIX MUPOBBIX M OTEYECTBEHHBIX JIOCTHKCHHUSAX B
obmacti MHPOPMATUKK M MH(POPMAIMOHHBIX TEXHOJOTHWH, 3aMHTEPECOBAHHOCTh B HAYYHBIX
3HaHUSIX 0 HHU(POBOH TpaHCHOPMALIUK COBPEMEHHOTO OOIIECTBA;

2) NyXOBHO-HPAaBCTBEHHOI'O BOCIIMTAHUS:

OpHUEHTAIUs] Ha MOpPAJbHBIC IIEHHOCTH M HOPMBI B CHUTYalUsX HPABCTBEHHOI'O BBIOODA,
TOTOBHOCTh OII€HMBATh CBOE MOBEJCHHE U MOCTYNKH, a TAaKXKe IMOBEACHUE M MOCTYIKH APYTHX
Jqroiel C TO3WIMHM HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAaHUS TMOCIEACTBHM
MOCTYIKOB, aKTHBHOE HENPUATHE aCOLUAIBHBIX MIOCTYIKOB, B TOM uucie B MIHTepHeTe;

3) rpa)1aHCKOTO BOCIIUTAHUS:

NpPEJCTaBICHUE O COLMAIBHBIX HOPMax M MpPaBWIAX MEXJIMYHOCTHBIX OTHOILICHWH B
KOJIJIEKTHBE, B TOM YMCJIE€ B COLMAIBbHBIX COOOIIECTBAX, COOMIOIEHUE MPaBU 0€30MaCHOCTH, B
TOM YHMCJI€ HaBBIKOB 0O€30I1acHOro noBesieHus B MIHTepHET-Cpesie, TOTOBHOCTh K Pa3HOOOPA3HOI
COBMECTHOHM JI€ATEIbHOCTH TIPH BBHIMOJIHEHUH Y4YeOHBIX, MO3HABaTEJIbHBIX 3ajlady, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJIEHHWE K B3aMMOINOHHUMAHHIO M B3aMMOIIOMOIIM B MpoIecce 3TOH
y4eOHOIl 1eATeNbHOCTH, TOTOBHOCTh OLIEHUBATh CBOE MOBEJCHHUE U IMOCTYIKH CBOUX TOBapHUIIEH
C TIO3UIINH HPABCTBEHHBIX U TIPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEICTBHIA TOCTYITKOB;

4) IEHHOCTEW HAYIHOTO IMO3HAHUSI:

c(hopMUPOBAHHOCTH MHPOBO33PEHUECKUX MpEeICTaBICHUIN 00 nHpopmauu,
WHPOPMAIIMOHHBIX  Tpoleccax W WHQPOPMAIMOHHBIX TEXHOJIOTHSAX, COOTBETCTBYIOIIMX
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COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH U OOILECTBEHHOMN MPAKTHKU U COCTaBIIIOMUX 0a30BYIO
OCHOBY JUIsl IOHUMaHUS CYIIIHOCTH HAYYHOM KapTHHBI MUPA;

UHTEpEeC K OOYYEHHUIO W IMO3HAHMIO, JIIOOO3HATENLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camMo00pa30BaHHI0, OCOZHAHHOMY BBIOOpPY HAIPaBICHHOCTU M YPOBHS 00y4eHUS B JaJIbHEHIIEM;

OBJIaJICHUE OCHOBHBIMM HaBBIKAMM HCCIIEAOBATEIbCKON AESITEIBbHOCTH, YCTAaHOBKA Ha
OCMBICJICHHE OTbITa, HAOIIOACHUH, TOCTYIKOB M CTPEMJICHHE COBEPIICHCTBOBATh NyTH
JOCTH>KEHUS! MHMBHIYaJIbHOTO M KOJUIEKTUBHOTO OJaromnoryyus;

c(opMHPOBAaHHOCTH MH()OPMAIIMOHHOHN KYJIBTYPBI, B TOM YHCJIE HABBIKOB CAMOCTOSTEIILHOM
paboThl C y4eOHBIMH TEKCTaMH, CIPABOYHOH JIMTEPAaTYpOH, pa3HOOOpPA3HBIMU CpPEICTBAMU
UH(POPMALIMOHHBIX TEXHOJIOTHH, a TaKK€ YMEHHS CaMOCTOSITEIbHO ONPEACIATH LIETH CBOEro
oOydeHus, cTaBuTh U (hopMynupoBaTh s ceOsl HOBBIC 3a7aud B y4€Oe M TO3HABATECILHOMN
NeSITebHOCTH, Pa3BUBATh MOTUBBI U MHTEPECHI CBOEH II03HABATEIILHON JEATENbHOCTH;

5) popmupoBaHUs KYIbTYpbI 310pPOBbSI:

OCO3HaHME LICHHOCTHU YKU3HU, OTBETCTBEHHOE OTHOILIEHHUE K CBOEMY 3/I0POBbIO, YCTAHOBKA
Ha 3JI0pOBbII 00pa3 *M3HM, B TOM YHUCIE U 3a CUET OCBOEHHUS U COOIOAEHUs TpeOOBaHUM
0e3011acHOM KCILTyaTalluu CPeACTB MHPOPMALMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTHU;

6) TPyZ0BOT0 BOCIIUTAHUS:

UHTEpeC K MPAKTUYECKOMY HU3Y4eHHUI0 nmpodeccuil u Tpyaa B cdepax npoheccuoHalIbHON
NeSTeIbHOCTH, CBSI3aHHBIX C HMH(OPMATHKOW, MPOrpaMMHUpPOBAaHHUEM MU HH(POPMALMOHHBIMU
TEXHOJIOTUSIMH, OCHOBAaHHBIMM Ha JIOCTHXXEHUAX HAyKH MH(OPMATHKH U HAYYHO-TEXHUYECKOTO
nporpecca;

OCO3HAHHBII BBIOOD M MOCTPOCHHE WHAMBHUIYAIbHOH TpaeKTOpuu OOpa30BaHUS MU
YKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX U OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEIH;

7) SKOJOTUYECKOTO BOCIIUTAHMUS:

OCO3HaHHUE IN100AJIbHOTO XapaKTepa IKOJIOTMYECKUX IPOoOJIeM U IMyTeil uX peuieHusi, B TOM
Yrcie ¢ y4ETOM BO3MOXKHOCTEH MH(POPMAITMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA;

8) agantanuy OOy4aromerocsi K M3MEHSIOLIMMCS YCIOBUSM COLMAIbHON U MPUPOIHON
CpEeJIbl:

OCBOEHHE OOY4YaloIMMHUCA COLMAILHOTO OIbITa, OCHOBHBIX COLMAIbHBIX pOJIEH,
COOTBETCTBYIOIIMX BEAyIEH JesATeNIbHOCTH BO3pacTa, HOPM M IMpaBWil OOLIECTBEHHOI'O
noBeeHus, (popM colnanbHON KU3HU B TPYIIAX U COOOIIECTBAX, B TOM YHCIIE CYHIECTBYIOIINX
B BUPTYaJIbHOM IIPOCTPAHCTBE.

21.6.3. MeranpeaMeTHbIE pe3yIbTaThl OCBOCHHUS MPOTPaMMbI 110 HHPOPMATUKE OTPaKaroT
OBJIAJICHUE YHHMBEPCAIbHBIMU y4eOHBIMU JENCTBUAMU — II03HABATEJbHBIMH,
KOMMYHHUKaTHUBHBIMH, PETYISTUBHBIMU.

21.6.3.1. OBnageHue yHuBepCcalbHBIMU YY€OHBIMU MTO3HABATEIbHBIMH JICHCTBUSMMU:

1) 6Ga3oBbIE JIOTHYECKUE ACHCTBUS:

YMEHUE OINpeNeNiaTh MOHATHUSA, CO3AaBaTh O0O0OOILIEHMs, YCTAaHABJIMBAaTh AHAJIOTUH,
KJIaccu(uIUpoOBaTh, CaMOCTOSTENbHO BBHIOWPATh OCHOBAHUS U KPUTEPUHU Ul KiIacCU(PUKAIHIH,
YCTaHABIIMBATh IPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH JIOTHUECKNE PACCYKIEHUS, IPOBOAUTH
YMO3aK/II04eHNs (MHAYKTUBHbIE, IEAYKTUBHBIE U 110 AaHAJIOTUN) U BBIBOJIBI;

yYMEHHUE cOo3[aBaTbh, IPUMEHITh U MPeoOpPa30BbIBATh 3HAKU U CHMBOJIBI, MOAETH U CXEMBI
JUIS pelIeHns: y4eOHbIX U TO3HABATENbHBIX 3a/1a4;

CaMOCTOSITENIbHO BBIOMpATh CIOCOO pelieHus yuyeOHOW 3ahauu (CpaBHUBATh HECKOJBKO
BapHaHTOB PELIEHUS, BHIOMpPATh Hanboiee NOAXOIAIMIHNMA ¢ YYETOM CaMOCTOSITENIbHO BBIJIEIEHHBIX
KpUTEPUEB).

2) 6a30BbIC UCCIIEIOBATEIbCKUE ACHCTBUSA:



(GopMynupoBaTh BONPOCHI, (UKCUPYIOIIUE Pa3pblB MEXIY PEATbHBIM M JKEJIATEIbHBIM
COCTOSIHUEM CUTYaIluH, 00BEKTa, U CAMOCTOSITEIILHO YCTAHABIMBATh HCKOMOE U JJAHHOE;

OLICHUBATh HAa MPHUMEHUMOCTh U JIOCTOBEPHOCTh HMH(OpPMAIIMIO, MOJYYEHHYIO B XOJ€
UCCIIEIOBAHMSI;

IPOTHO3UPOBATh BO3MOXKHOE JajJbHEWIEe pa3BUTHE IPOLECCOB, COOBITUH U UX
MOCJIECTBHSI B AaHAJTOTMYHBIX MJIM CXOJHBIX CUTYAIUAX, @ TAK)KE BBIABUTATH MPEIIOI0KEHUS 00
UX Pa3BUTUU B HOBBIX YCIIOBUSX U KOHTEKCTaX.

3) pabota ¢ nHpOpMAaIHECH:

BBISBIIATh eDUIUT WH(POPMALIUU, JAHHBIX, HEOOXOAUMBIX JJISl PEIICHUs MOCTABICHHOM
3a/1a4i;

IPUMEHSATh pa3IUYHbIE METOAbl, MHCTPYMEHTbl M 3alpoChl IPU IIOUCKE U OTOOpE
MH(GOPMALIMU WIH IaHHBIX U3 HCTOYHUKOB C Y4ETOM MPEAJIOKEHHOHN yueOHOM 3a1a4K U 3aJJaHHbIX
KPUTEPHEB;

BbIOMpATh, aHAJIN3UPOBATh, CUCTEMATH3UPOBaTb U HHTEPIPETUPOBATH HH(POPMALMIO
pasInYHbIX BUAOB U (GOPM IPEICTABICHHUS;

CaMOCTOSITENIbHO BBIOMpaTh ONTHUMalbHYIO (opMy mpeacraBieHuss HHGPOpMALMU U
WITIOCTPUPOBATh pelllaeMble 33Ja4ul HECIOXKHBIMU CXEMaMH, TUarpaMMaMu, HHOW rpadukoi u
UX KOMOUHAIUSIMU;

OLIEHUBATh HAA&KHOCTh HMH(MOPMAMM 10 KPUTEPHSIM, IMPEUIOKEHHBIM YUUTENIeM WU
c(OpMYITHPOBAHHBIM CAMOCTOSTENIBHO;

3¢ (}EeKTUBHO 3alIOMUHATh U CUCTEMAaTU3UPOBATh HH(POPMALIHUIO.

21.6.3.2. OBnageHne yHUBEPCAIbHBIMU yY€OHBIMU KOMMYHUKATUBHBIMH JEHCTBUSAMU:

1) oOuienue:

COIIOCTABJISITh CBOM CYXKJEHUS C CYXKICHUAMHU APYTUX YUaCTHUKOB 1Majiora, oOHapyXUBaTh
pa3auvue U CXOJCTBO MO3UIIUH;

nyOJIMYHO  HPEJCTaBISATh  PE3yJAbTaTbl  BBIIIOJIHEHHOTO  OMbITa  (3KCHEPHUMEHTA,
MCCJICIOBAHMS, IPOEKTA);

CaMOCTOSITENIbHO BBIOMpPATh (OpMaT BBICTYIJIEHUS C YYE€TOM 3a/ay IMPE3CHTALUU U
0COOEHHOCTEH ayAUTOPUH U B COOTBETCTBUU C HUM COCTABJISITh YCTHBIE M TMCHbMEHHbBIE TEKCTHI C
MCIIOJIb30BaHUEM WIITIOCTPATUBHBIX MaTepUasoB.

2) COBMECTHAsI IEATEIbHOCTh (COTPYIHUYECTBO):

MOHMMATh M HCIOJIb30BaTh MPEUMYILECTBA KOMAaHIHOW U MHIUBUAYaIbHONH pabOThI MpH
peLIeHNH KOHKPETHON MpoOIeMbl, B TOM YUCIIE IIPU CO3/IaHUM HH(POPMALIMOHHOTO MPOYKTa;

OPUHUMATh 1eJIb COBMECTHON MH(OpPMAIMOHHON JeATeNbHOCTH Mo cOopy, oOpaboTke,
nepenaye, popmanuzanuu MHGOPMALKUHU, KOJUIEKTUBHO CTPOUTH JEHCTBUA MO €€ JOCTH)KEHUIO:
pacrpesesiaTh poJid, 10TOBApUBaThCs, 00CYKJIAaTh MPOLIECC U PE3YIbTAaT COBMECTHOM paboOTHI;

BBIMOJIHATh CBOIO 4YacTh PabOTHl ¢ HMH(popManuend HiId HH(OPMALMOHHBIM MPOAYKTOM,
JIOCTUTasi KAYECTBEHHOT'O PE3y/bTaTa [0 CBOEMY HAIIPABJICHUIO U KOOPAUHUPYSI CBOU JAEUCTBHS C
JPYTHMMHU WIEHAMU KOMaH/bl;

OLIEHUBATh Ka4eCTBO CBOET0 BKJIA/a B 00U MH(GOPMALIMOHHBIN MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSITENIbHO C(OPMYITUPOBAHHBIM YUaCTHUKAMHU B3aUMOJCHCTBHUS;

CpPaBHMBAaTh pE3YJIbTaThl C HCXOJHOW 3aJaded M BKJAJ KaXJOTr0 4jeHa KOMaH[Ibl B
JOCTHDKEHUE PE3yNbTaTOB, Pa3lelisiTh c(epy OTBETCTBEHHOCTH U TMPOSBIATH TOTOBHOCTh K
MIPEIOCTABIIEHUIO OTUETA Mepes IPYIIOn.

21.6.3.3. OBnageHue yHUBEpPCATbHBIMHU Y4€OHBIMH PETYISTUBHBIMU JACHCTBUSIMHU:

1) camoopranuzanus:

BBISIBJISITH B )KU3HEHHBIX U YYEOHBIX CUTYaLUAX MPoOIeMbl, TpeOyromue peieHus;
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OpPUEHTUPOBAThCSI B PA3IMUHBIX MOAXOJaX K MPHUHATUIO PEIICHUH (MHIUBUAYAIBHOE
IIPUHSTHE PELLICHUN, IPUHATHE PELICHUN B TPYIIIE);

CaMOCTOSITENIEHO COCTABIISATh AITOPUTM PELICHHUS 3a1a4u (MU €0 4acTh), BHIOUPATh CIIOCco0
pemieHns y4eOHOH 3agaun ¢ y4€TOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHpPOBAaTh MIpearaéMble BApUAHThI PELLICHUMN;

COCTaBJIATh IUIAH JEHCTBUM (IUIaH peaju3aluyd HAMEUEHHOrO aJropuTMa pelleHus),
KOPPEKTHPOBATH MPEUIOKEHHBIN aIrOPUTM C YIETOM HOJTYUYECHHUSI HOBBIX 3HAHHNA 00 M3ydyaeMoM
00BEKTE;

IPOBOJUTH BBIOOP B YCIOBUSAX MPOTHBOPEUMBON HH(OpMAIK U OpaTh OTBETCTBEHHOCTH 32
peleHue.

2) caMOKOHTPOJb (pedekcus):

BJIAJIETh CIOCOOAMHU CAMOKOHTPOJISL, CAMOMOTHBALIMU U peduIeKCuy;

JlaBaTh OLIEHKY CUTYalluu U Ipeyularath IUlaH e€ N3MEHEHHUS;

YUUTBIBATh KOHTEKCT U MPEIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPH PEILICHUH
y4eOHOIl 3a/1auu, aJaiTUPOBATh PEIIEHUE K MEHSAIOUIMMCS OOCTOSATENILCTBAM;

OOBSICHATh HPUYMHBI JIOCTUXKEHUS (HEIOCTH)KEHHUS) pe3yJbTaToB HH(YOPMALMOHHON
NeSITeIbHOCTH, J1aBaTh OLIGHKY IPHOOPETEHHOMY OINBITY, YMETh HAaXOJIUTh IO3UTHBHOE B
IPOMU30LIEILIeH CUTYalUH;

BHOCUTH KOPPEKTHUBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITEIbCTB, U3MEHUBIIHUXCS
CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LENU U YCIOBHSIM.

3) SMOIIMOHAJIbHBINA UHTEJUICKT:

CTaBUTh ce0s1 HA MECTO JIPYroro 4ejaoBeKa, IOHUMaTh MOTUBBI U HAMEPEHUS APYroro.

4) npuHsATHE CE0S U IPYTUX:

OCO3HaBaTh HEBO3MOXXHOCTb KOHTPOJIMPOBATH BCE BOKPYI AK€ B YCIOBHSX OTKPBITOTO
JIOCTYTIA K JIF0OBIM 00bEMaM HH(DOpMAIIH.

21.6.4. IlpenmeTHBIE pe3yiabTaThl OCBOCHHS NPOTPaMMBI 1O HH(OpPMATHKE Ha YpPOBHE
OCHOBHOTO 00I1IeT0 00pa30BaHMs.

21.6.4.1. K xoH1ty oOyuenus B 7 kiacce y o0yudaromierocs 0yayr copMupoBaHbl yMEHHUS:

HOSICHATh Ha MpUMepax CMBICI MOHATHH «uH(pOpMaLus», «MHOOPMALIMOHHBINA MPOLIECC),
«o0paboTka uHGOPMALIHHY, «XpaHEHUE UH(DOPMAITUNY, «TIepenada nHHopMaIuny;

KOAMPOBaTh M JEKOAMWPOBATH COOOLIEHHS MO 33JaHHBIM IpaBHJIaM, JIEMOHCTPHUPOBATH
NOHMMaHHE OCHOBHBIX MPUHIUIIOB KOJAUPOBAHH HHPOPMALIUHU Pa3IUnIHON IPUPO/IBI (TEKCTOBOM,
rpadu4eckoii, ayauo);

CpaBHUBAaTh JJIUHBI COOOILICHMH, 3alMCaHHBIX B PA3IMUYHBIX aidaBuUTaxX, ONEPUPOBATH
€IMHUIIaMH U3MepeHus: HH(POpMaImoHHOro 00bEMa M CKOPOCTH NEpeauu T1aHHbIX;

OLICHUBaTb U CPaBHUBATh pa3Mepbl TEKCTOBBIX, TpapUuecKuX, 3BYKOBBIX (ailioB u
BUIC0(aiiNoB;

NPUBOJUTH TNPUMEPHl COBPEMEHHBIX YCTPOWCTB XpaHEHUS M Nepedauyd HHGOpMaiu,
CPaBHMBATh UX KOJIMYECTBEHHbBIE XapaKTEPUCTUKH;

BBIJIETISITH OCHOBHBIE 3TAIbl B UICTOPUM M TOHUMATh TEHJAEHIMN Pa3BUTHS KOMIIBIOTEPOB U
IPOTPaMMHOT0 0OecreueHus;

MOJIy4aTh U MCIIOJIb30BaTh HH(OPMAIIMIO O XapaKTEPUCTUKAX MTEPCOHATIBHOIO KOMITBIOTEPA
U €ro OCHOBHBIX 3JIeMeHTaxX (Ipoleccop, ONepaTUBHAs MaMATh, JOJITOBPEMEHHas MaMsTh,
yCTpOICTBa BBOJa-BhIBO/IA);

COOTHOCUTD XapaKTEPUCTUKHU KOMITbIOTEPA C 33/1a4aMU, PEIIA€MbIMH C €r0 MOMOUIBIO;
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OPHUEHTHPOBATHCS B HEPAPXUUECKON CTPYKType (PailioBOM CHCTEMBI (3aIMChIBAThH MOJTHOE
ums ¢aia (katamora), myTh K ¢aily (karajory) mo HMMEIOIIEMYCs ONHUCaHHIO (ailnoBoit
CTPYKTYpPBI HEKOTOPOT'O HH(POPMALIMOHHOTO HOCUTEIA);

pabotath ¢ (ailoBOM CHCTEMOW MMEPCOHATBHOTO KOMITBIOTEpA C UCIOJIB30BAHUEM
rpadudeckoro uHTepdeiica, a UIMEHHO: CO3/1aBaTh, KOIMMPOBATH, IEPEMEIATh, IEPEUMEHOBBIBATD,
yIAIATh ¥ apXUBUPOBATh (PaliiIbl M KaTaJIOTH, HCIIOIB30BaTh aHTUBUPYCHYIO IIPOTPaMMY;

IPEICTaBISITh  PE3yabTaTbl CBOEH  JEATENIBHOCTM B BHJE CTPYKTYPUPOBAHHBIX
WUTIOCTPUPOBAHHBIX IOKYMEHTOB, MYJIbTUMEIUWHBIX IPE3CHTALINN;

ucKaTh HH(popmMaruio B IHTepHETE (B TOM YHCJIE 10 KIIFOYEBBIM CIIOBaM, 10 H300pakeHUI0),
KPUTUYECKH OTHOCUTHCA K HaWICHHOW MH(OpMAIMM, OCO3HABasi OMACHOCTh JJISl JIMYHOCTH U
o0ImiecTBa pacHpOCTPaHEHUsI BPEIOHOCHOH HH(OpPMALUU, B TOM YHCIE SKCTPEMHUCTCKOTO WU
TEPPOPUCTUYECKOTO XapaKTepa;

IIOHUMATh CTPYKTYPY aJIpecoB BeO-pecypcoB;

HCII0JIb30BaTh COBPEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHUKALINN;

cobumonat  TpeboBaHMs ~ 0Oe30MacHOM  SKCIULyaTallud  TEXHUYECKHUX  CPEACTB
UH(POPMALIMOHHBIX U KOMMYHHUKALIMOHHBIX TEXHOJIOTUH, COONI0/IaTh CETEBOM ATHKET, 0a30BbIe
HOPMBI HTH(POPMALMOHHON 3THKH U MTpaBa MpH padoTe ¢ NPUIIOKEHUSIMH Ha JTIOOBIX yCTpoiicTBax
u B MIHTepHeTe, BEIOUpaTh Oe30MacHble CTpAaTETuH MOBEICHUS B CETH;

OPUMEHATh METOJIbl NMPO(UIAKTUKH HETATUBHOT'O BIIMSHUS CPEACTB MH(POPMALMOHHBIX U
KOMMYHHKAI[MOHHBIX TEXHOJIOTMH Ha 3J0POBBE MOJIb30BATEIIS.

21.6.4.2. K xoniry oOyuenus B 8§ kiacce y oOy4aroierocs 0yayt chopMUpOBaHbl yMEHUS:

HOSICHSTH HA IPUMEPAX Pa3iIndMsi MEKIY MO3ULUOHHBIMU U HEMO3ULIIMOHHBIMU CUCTEMAMHU
CUMCIICHUS;

3anuchIBaTh U CpaBHUBATH 1iesible uncia oT 0 10 1024 B pa3iauyuHbIX MO3ULMOHHBIX CUCTEMAX
cuMcieHUs (C OCHOBaHUAMU 2, 8, 16), BHIIIOJIHATH apu(pMETUYECKUE ONIepallK HaJl HUMU;

PacKpbIBaTh CMBICT IMOHSATUN «BBICKA3bIBAHUE», WIOTMYECKasl OIEpalus», <«JIOTHYECKOe
BBIPAXKECHHEY;

3aMMChIBaTh JIOTUYECKHE BBIPAXKEHUSI C MCIOJB30BAaHUEM TU3BIOHKIMM, KOHBIOHKIUH U
OTPULIAHUS, OIpPENEISTh MCTUHHOCTb JIOTMYECKUX BBIPAKEHUH, €CIUM HM3BECTHBl 3HAUEHUS
VCTUHHOCTU BXOJSILUX B HEro MEPEMEHHBIX, CTPOUThH TAOIMIIBI UICTUHHOCTH JUISI JTOTHYECKHX
BBIPAKECHMI;

PacKpbIBaTh CMBICT TOHATUN «UCIOJHUTENbY, «AJITOPUTM», «IIporpamma», MOHUMAas
pasHUIly MEXy YHOTpeOJIEHUEM STUX TEPMUHOB B OOBIICHHOM peud U B UHPOPMATHUKE;

OTKCBIBATH AJITOPUTM PELICHHUS 3a/1a41 Pa3IMYHBIMU CIIOCOOaMU, B TOM YHCIIE B BUJE OJIOK-
CXEMBI;

COCTaBIIATh, BBINOJHATH BPYYHYHO M Ha KOMIIBIOTEPE HECIIOXKHBIE aITOPUTMBI C
UCIMOJIb30BAaHUEM BETBJICHUN U IIMKJIOB JJIsl YIPABJICHUS UCTIOIHUTENSAMH, TAKUMH, Kak «PoboT»,
«UHepenaikay, «HepTERHUKY;

WCIIOJIb30BaTh KOHCTAHTBl M IEPEMEHHBIE PAa3JIMYHBIX THUIIOB (YHMCIOBBIX, JIOTHYECKHX,
CHUMBOJIBHBIX ), @ TAK)KE COJEPIKAIINE UX BBIPAXKEHHUS, UCII0JIb30BaTh ONIEPATOp NPUCBAUBAHUS;

UCIIOJIb30BaTh MPU pa3zpaboTKe MPOrpamMm JIOTHYECKUE 3HAYCHUS, OTIepallui U BBIPAXKECHUS
C HUMUY;

AQHAIN3UPOBATH NPEAJIOKEHHBIE AIITOPUTMBI, B TOM UYHUCIIE ONPEAEIATh, KAKUE PE3YJIbTaThl
BO3MO>KHBI TPU 33JJAaHHOM MHO>KECTBE UCXO/HbBIX 3HAYEHU;

CO3/1aBaTh U OTJIAXHUBATh MPOTpaMMbl Ha OJTHOM U3 SI3bIKOB mporpammupoBanus (Python,
C++, Ilackane, Java, C#, IlIkonbHBIH ANTOPUTMHYECKUN SI3BIK), peaiu3yIOIINe HECIOKHBIS
ITOPUTMBI 00PAaOOTKU YUCIIOBBIX JAHHBIX C UCTIOJIb30BaHUEM IIMKJIOB U BETBJIEHUH, B TOM YHUCIIE
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peanu3yronme NpoBepKy AEIMMOCTH OJTHOTO LIEJIOr0 YKCIa Ha IPYroe, MPOBEPKY HATYPAITLHOIO
qriclia Ha MMPOCTOTY, BRIACICHUS U(p U3 HATYPATLHOTO YKCIA.

21.6.4.3. K xoniy obyuenus B 9 kinacce y o0yqaromerocst 0yayT cOpMHpPOBAHbI YMEHHS:

pa30uBaTh 3a/layd Ha MOA3aJa4H, COCTABJISATH, BBIMOJHATh BPYYHYIO U Ha KOMIIBIOTEPE
HECJIOKHBIE aJITOPUTMBI C UCIIOIb30BAHUEM BETBIICHUM, ITUKIIOB U BCIOMOTATEIbHBIX AJITOPUTMOB
JUTSI YIIPaBIICHUS] UCTIOJTHUTEISIMU, TaKUMH Kak PoboT, Uepenamika, YepTéxKHUK;

COCTaBIISITh M OTJIAKUBATH MPOrPAMMBI, PEAM3YIONINE THIIOBBIE alTOPUTMBI 00pabOTKU
YHUCJIOBBIX MOCIEIOBATEILHOCTEW WM OJHOMEPHBIX YMCIOBBIX MAaCCHUBOB (IIOMCK MAaKCHMYMOB,
MHUHHUMYMOB, CYMMBI UJTU KOJIMYECTBA 3JIEMEHTOB C 33JJaHHBIMU CBOMCTBaMH) HA OJTHOM M3 SI3bIKOB
nporpammupoBanus (Python, C++, [Tackans, Java, C#, llIkonbHbBIN ANropuTMudeckuii SI3bIK);

PacCKpbIBaTh CMBICI MOHSATUNA «MOJECIIbY, «MOJICIUPOBAHUEY, ONPEICISTh BUABI MOJIEICH,
OLICHUBATh COOTBETCTBUE MOJIEIIH MOJACTUPYEMOMY OOBEKTY U EJIIM MOJICTUPOBAHUS;

MCIOJIb30BaTh Ipadbl U JAepeBbs ISl MOJCIUPOBAHUS CUCTEM CETEBOM U HMEpapXHuecKOn
CTPYKTYpPBbI, HAXOUTh KpaTyaimuii nyTs B rpade;

BbIOMpaTh CHOCOO MpEICTaBlIEHUs JAHHBIX B COOTBETCTBMM C TIOCTaBJICHHOW 3ajadeit
(Tabnuibl, cxembl, TpaduKU, TUarpaMMbl) C UCIIOJIB30BAHUEM COOTBETCTBYIOUIUX MPOTPAMMHBIX
CpencTB 00pabOTKH JIaHHBIX;

MCIIOJIb30BATh 3JIEKTPOHHBIE TAOIUIIBI ISl 00pabOTKU, aHATIN3a U BU3YalU3alluy YHCIOBBIX
JTAHHBIX, B TOM YHCIIE C BbIICJICHUEM Juana3oHa TaOIUIbl U YIOPAI0UYMBAHUEM (COPTUPOBKON)
€ro 3JIEMEHTOB;

co3laBaTh U TPHUMEHSTh B JJIEKTPOHHBIX TaOnuuax ¢GopMynsl Juisi pacdy€roB C
HCIIOJIb30BaHUEM BCTPOCHHBIX apuPmeTnuecKkux QyHKIUN (CyMMHpPOBaHHE U MOACUET 3HAUCHUH,
OTBCUAIONIUX 33JaHHOMY YCJIOBHIO, CpelHEe apu(PMETHUECKOE, MOUCK MAaKCHMaJIbHOTO U
MUHHUMAJIBHOTO 3HAYEHHsI ), A0COIFOTHOM, OTHOCUTEIILHOM, CMEIIIAHHOW aJIpecalliy;

WCIIOJIH30BATh JIEKTPOHHBIC TAOIUIIBI ISl YUCIICHHOTO MOICIIMPOBAHUS B TPOCTHIX 3a/1a4ax
U3 pa3HbIX MPEIMETHBIX 00JIaCTelH;

WCIIOJIb30BaTh COBPEMEHHBIE WHTEPHET-CEPBUCHI (B TOM YHCIE KOMMYHUKAIMOHHBIC
CEpBUCHI, 00JIAYHBIC XPAHWIMINA JAaHHBIX, OHJAWH-TIPOrpaMMbl (TEKCTOBBIE M TpapUUecKue
pPeIaKkToOpPhI, Cpebl pa3paboTKH)) B yaeOHON U TOBCEAHEBHOM IESITEIILHOCTH;

MPUBOAUTH TPUMEPHl HCIOIL30BAHHUS TeOMH(OPMAIMOHHBIX CEPBHCOB, CEPBUCOB
TOCYJapCTBEHHBIX YCIYT, 00pa30BaTeNIbHBIX cepBUCOB MHTEpHETa B yueOHOM W MOBCEIHEBHOM
JesTeTbHOCTH;

UCIIOJIb30BaTh  PA3JIMUHBIE CPEACTBA 3aIlUThl OT BPEAOHOCHOTO MPOrPaMMHOIO
o0ecrneveHus, 3aluiaTh NepCOHANbHYI0 HHGOPMAIIUIO OT HECAHKIIMOHUPOBAHHOTO JOCTYMA U
€ro TMOCIEACTBHI (pasriamieHusi, MOJMEHBI, YTpaThl JaHHBIX) C Y4ETOM OCHOBHBIX
TEXHOJIOTMYECKUX U COIMATbHO-TICUXOJIOTMYECKUX ACIEKTOB HMCIOJIb30BaHUsl ceTu HHTepHeT
(cereBass aHOHUMHOCTbH, ITU(PPOBOI cJel, ayTeHTHYHOCTh CYOBEKTOB U PECYpPCOB, OMACHOCTH
BPEJOHOCHOTO KOJIa);

pacro3HaBaTh TOMBITKA M TPEAYNpPekaaTh BOBJICUEHHE Cce0s U OKPYXKAIIHUX B
JNECTPYKTUBHBIE U KPUMUHAJIbHBIE (POPMBI CETEBOW aKTUBHOCTH (B TOM uucCie KUOEpOYIIIHHT,
(buIuHr).

21.7. B denepanbHBIX W pPETHOHATBHBIX MPOILEAypaxX OIICHKH KadecTBa OOpa30BaHUS
UCTIONB3YETCsl TepeueHb (KoAuHuKaTop) paclpeAeNieHHBIX IO KJaccaM MPOBEPsSEMBIX
TpeOOBaHU K pe3yJabTaTaM OCBOCHHS OCHOBHON 00pa3oBaTEIbHOM MPOTpaMMbl OCHOBHOTO
o0m1ero o0pa3oBaHUs U JIEMEHTOB COAepkKaHUs M0 HHOPMaTHKE.

Tabmuma 12

[TpoBepsiembie TpeOOBaHUS K pe3ybTaTaM OCBOCHUS OCHOBHOM
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o0Opa3oBatenbHOU MporpamMMsl (7 Ki1acc)

Kon
IPOBEPSIEMOTO
pe3yibrarta

[IpoBepsieMble IpeIMETHBIE PE3YIIbTAThl OCBOCHHSI OCHOBHON 00pa30BaTeNbHOM
IPOrpaMMbl OCHOBHOT'O O0IIIETO 00pa30BaHUs

[To teme "lHudposas rpaMmoTHOCTH"

1.1

[TosicHATH Ha IpUMEpPaX CMBICI MOHATUH "uHpopManus”, "UHHOPMAITIOHHBIN
nporecc”, "obpadorka nnpopmanuu", "xpanenue napopmanun", "nepenada
uHpopmanuu"

1.2

IIpuBOAUTE IPUMEPHI COBPEMEHHBIX YCTPOMCTB XPAaHEHHUs U IIepeadn
UH(pOPMaLIMHU, CPABHUBATH UX KOJUYECTBEHHbIE XapaKTEPUCTUKH

1.3

[Tony4ath 1 HCIIONBE30BaTh HHPOPMAIHIO O XaPAKTEPUCTHKAX NEPCOHATBHOTO
KOMITbIOTEpA U €r0 OCHOBHBIX 3JIEMEHTax (IIpoLeccop, OnepaTUBHAs IaMsTh,
JIOJITOBpPEMEHHAs NaMsITh, YyCTPOMCTBA BBOJIA - BHIBOJIA)

1.4

COOTHOCHTBH XApPAKTCPUCTHUKH KOMIIBIOTCPA C 3a/la4aMH, PCIHIACMBbIMU C €I'0
IIOMOIIIBIO

1.5

OpueHTHPOBAThCS B HEPAPXUUECKOM CTPYKTYype (aillioBOi crucTeMBbI

(3anuchIBaTh oNHOE UM# (haiina (karajora), myTh K Qaiiny (karaiory) mno
UMCIOIIEMYCS ONTUCAaHUIO (DAHIIOBOM CTPYKTYPBI HEKOTOPOTO HH(POPMAIIMOHHOTO
HOCHTEJIS)

1.6

PaboTtats ¢ QaiinoBoii cucteMoil nepcoHaIbHOIO KOMIIbIOTEPA €
UCIOJIb30BaHUEM Ipadudeckoro nuTepdeiica: cozgaBars (KOMUPOBATH,
nepemMenaTh, IepeMMEeHOBBIBATh, YAAIATh U apXUBUPOBATh (ailyibl U KaTaslorH,
UCIIOJIb30BaTh AHTUBUPYCHYIO IPOrpaMmy)

1.7

Hckatb nnpopmanuio B IHTepHeTE (B TOM YHCIIe MO KIIFOYEBBIM CJIOBaM, 110
N300pakeHHI0 ), KpUTUUECKU OTHOCUTBCS K HallZIeHHOM nH(popManuy,
0CO3HaBaTh OMACHOCTH JJIsl TUYHOCTU M 00IIeCTBA paCpOCTPAHEHUS
BPEIOHOCHOI MH(OpMAIMH, B TOM YHUCIIE SKCTPEMUCTCKOTO U
TEPPOPUCTUYECKOTO XapaKTepa

1.8

[ToHuMaTh CTPYKTYpY alipecoB BeO-pecypcoB

1.9

Hcnons30BaTh COBPCMCHHBIC CCPBUCEHL I/IHTCpHCT-KOMMyHI/IKaL[I/Iﬁ

1.10

CO6HIO,Z[8.TB Tpe6OBaHI/I$I Oe3omacHoit OKCILTyaTalluu TCXHUYCCKUX CPCIACTB
I/IH(I)OpMaI_II/IOHHBIX 1 KOMMYHHUKAIIUOHHBIX TCXHOHOFHﬁ, CO6J'IIOI[E[TB ceTeBoi
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ATHUKET, 6a30BbIe HOPMBI MH()OPMAITMOHHON 3TUKHU U MIpaBa Mpu padoTe ¢
NPUIIOKESHUSMH Ha JTIOOBIX yCTpoiicTBax u B IHTEepHeTe, BEIOMpaTh 6e30macHbIe
CTpaTEeTUH MOBEICHUS B CETH

HpI/IMeHSITb METOABI Hqu)HHaKTHKH HCTaTUBHOI'O BJIIMAHUA CPCACTB
I/IH(I)OpMaL[I/IOHHBIX 1 KOMMYHHKAIIUOHHBIX TEXHOJIOTHUH Ha 310pPOBLE
IIOJIB30BaTECIIA

2 I[To Teme "TeopeTnueckre OCHOBBI HHPOPMATUKA"

2.1 KoaupoBats 1 JeKOJUpOBaTh COOOLICHUS IO 3aJJaHHBIM [TPABUIIaM,
JIEMOHCTPUPOBATh MOHUMAHUE OCHOBHBIX IPUHIUIIOB KOJIUPOBAHHS
nH(pOpMaIuK pa3aTUuIHON MPUPOIBI (TEKCTOBOM, TpaUiecKoi, ayimuo-)

2.2 CpaBHUBaTh JJIMHBI COOOIIEHNH, 3alIMCAaHHBIX B PAa3JIMYHbIX ani(aBuTax,
OIEepUPOBATH EAMHUIIAMU U3MEPEHHS MH(POPMAIIMOHHOTO 00beMa U CKOPOCTH
nepenavyn JaHHBIX

23 OneHuBaTh U CpaBHUBATH pa3Mephbl TEKCTOBBIX, TPpaUUECKHIX, 3BYKOBBIX
¢aiinoB u Buacodaition

3 ITo Teme "MHpOpManimOHHBIE TEXHOJIOTUN"

3.1 [TpencTaBisiTh pe3ynbTaThl CBOEH NEATEIHLHOCTH B BUIE CTPYKTYPUPOBAHHBIX

HIUTIOCTPUPOBAHHBIX JOKYMCHTOB, My.]'ILTHMe,I[HfIHBIX HpC3CHTaI_II/II71

Tabmuia 12.1

[TpoBepsiemble 3neMeHTHI cofiepxkanus (7 Kiacc)

Kon

[IpoBepsiemMblil 2JIEMEHT COAEPKaHUS

[MudpoBast rpaMOTHOCTH

1.1

KommnbroTep - yHUBEpCaNnbHOE BBIYUCIUTENIBHOE YCTPOHCTBO, pabOTAOLIEE 110
nporpamme. TUIbl KOMIIBIOTEPOB: NEPCOHAIBHBIE KOMIIBIOTEPHI, BCTPOCHHBIE
KOMIIBIOTEPBI, CyNIEpKOMITbIOTEpbl. MoOUIbHBIE ycTpolicTBa. TexHuka 6€30MacHOCTH U
npaBuiia pabOThl Ha KOMITbIOTEPE

1.2

OCHOBHBIE KOMITOHEHTHI KOMIIbIOTEpA U UX Ha3HaueHue. [Iponeccop. OnepaTuBHas u
JIOJITOBpEMEHHAsI MaMATh. Y CTPOMCTBA BBOAA M BbIBOJIa. CEHCOPHBIN BBOI, JaTYUKHU
MOOUIIBHBIX YCTPOMCTB, CpeACTBa OMOMETPHUECKON ayTeHTU(UKALIUN
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1.3

HcTopus pa3BUTHS KOMIBIOTEPOB U MPOrpaMMHOTo obecniedenus. [lokoneHus
KOMIbIOTepOB. COBpEMEHHBIE TEHICHIIUN PAa3BUTHS KOMIIBIOTEPOB.
Cynepxomnbrotepsl. [lapamnenshblie BbrunciaeHus. [lepconanbHblii KOMIIBIOTED.
[Ipotieccop u ero XxapakTepuCTUKH (TaKTOBasl YaCTOTA, pa3psAIHOCTh). OnepaTuBHAs
namsTh. JlonroBpeMenHas namsTh. Y CTpOiCTBa BBO/A U BbIBOJA. O0OBEM XpaHUMBIX
JTaHHBIX (OMepaTUBHAS MaMAITh KOMIIbIOTEPA, )KECTKHUI TUCK U TBEPAOTEIbHBIN
HAKOMUTEIb, TOCTOSIHHAS TaMATh cMapT(OHa) U CKOPOCTh AOCTYIA AJISl Pa3IMYHBIX
BHUJOB HOCUTEJIEU

1.4

[TporpammMHoe obecrnieueHre KommbioTepa. [IpukiagHoe nporpaMMHOe 0OecIieueHueE.
CucremHoe nporpamMmmHoe odecrniedenue. Cuctemsl mporpaMmupoBanus. [IpaBoBast
OXpaHa MPOrpaMM | JJAaHHBIX. becriaTHbIe U YCIIOBHO-0€CIUTaTHBIC TIPOTPAMMBI.
CBobogHOE MporpaMMHOE o0ecrieueHne

1.5

@aiinel 1 nanku (katanoru). Tumsl ¢aitno. CBoiicTBa (aitnoB. XapakTepHbie
pa3mepsl (ailyIoB pa3IMYHBIX TUIIOB (CTPaHUIIA TEKCTA, JICKTPOHHAS KHUTA,
doTorpadus, 3anUCh NECHU, BUACOKIIHII, TOTHOMETPAXKHBIH (PUITHM)

1.6

[MpuHunns! moctpoeHus ¢ainoBsix cucrem. [lonHoe nMs daiina (mamku, karanora).
[TyTh k Qaitny (manke, KaTauory)

1.7

daiinoBsiii MeHeKep. PaboTa ¢ daiinamu u mankaMmu (KaTajJoramu): CO3/IaHHE,
KOIIMPOBAHHUE, IEPEMEIICHUE, IEPEUMEHOBAaHUE U yaalieHHEe (HaIOB U MaToK
(xaranoroB). [Touck (haitioB cpecTBaMu ONIEpAlIMOHHON CHCTEMBI

1.8

ApXI/IBaHI/IH JaHHBIX. Mcronp30BaHue [porpaMm-apxXmuBaTopoB

1.9

KomnbroTepHsle BUPYCBI U APYTUE BPEIOHOCHBIE TporpaMMsl. [Iporpammsl asis
3alUTHl OT BUPYCOB

1.10

O0benuHenne KoMnbOTepoB B ceTh. CeTh MHTEpHET. Beb-cTpanuia, BeO-cair.
CrtpykTtypa agpecoB BeO-pecypcoB. bpaysep. [TonckoBsie cuctemsl. [lonck
uH(pOpPMaIIMU TI0 KIFOYEBBIM CJIOBAM U MO U300pakeHut0. JlocToBepHOCTh
uH(popMalnu, modydeHHoi u3 Matepuera

COBpeMeHHHe CCPBUCHI I/IHTepHeT-KOMMYHI/IKaHI/Iﬁ

CerteBoii 3THKeT, 0a30BbIe HOPMbI HH(OPMAIIMOHHOMN 3TUKHU U MIpaBa Mpu paboTe B CETH
Wnrtepner. Ctpateruu 6e3omnacHoro noseaeHus B IutepHere

Teopernueckue OCHOBBI HH()OPMATHKH
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2.1

Wndopmanus - 0AHO U3 OCHOBHBIX MOHATUN COBpeMeHHOU Hayku. MHdopmarus kak
CBEJICHUS, IIpeTHa3HAUYCHHBIC JUUIsI BOCTIPUSATHS YeJIOBEKOM, U HH(pOpMAaLUs KaK
JTaHHbIE, KOTOPbIE MOTYT OBITh 00pab0TaHbI ABTOMATU3UPOBAHHON CUCTEMOM

2.2

JIMCKpeTHOCTh JaHHBIX. BO3MOXXHOCTD OMMCaHUS HEMPEPHIBHBIX 00BEKTOB U
IPOIIECCOB ¢ IOMOIIBIO AUCKPETHBIX AaHHBIX. H(pOpMaIIMOHHBIE TPOLIECCHI -
IIPOLIECCHI, CBSI3AHHBIE C XPaHEHUEM, IpeoOpa30BaHUEM U IIepelauei JaHHBIX

23

CumBoi. Andasut. MomnsocTts andasura. PasnooOpasue sS3b1K0B 1 anihaBUTOB.
EcrecTBenHble u popManbHbIe S3bIKH. AJ(PaBUT TEKCTOB HAa PYCCKOM SI3BIKE.
JiBonyHbIi andasut. KoamuecTBO BCEBO3MOXKHBIX CJIOB (KOAOBBIX KOMOMHAIIWH )
(UKCUPOBAHHOMW JUTMHBI B TBOMYHOM alipaBute. [IpeoOpazoanue mrodoro andapura K
nBOMYHOMY. KOJTMYECTBO Pa3IMYHBIX CIIOB (PUKCHPOBAHHOMW JTUHBI B aji(haBUTE
OIIPEICIICHHOW MOIITHOCTH

24

KoaunpoBanue cuMBOJIOB OAHOTO andaBUTa ¢ TOMOIIBIO KOJOBBIX CJIOB B APYrOM
andaBuTe, KOJ0Bask TAOJIHIIA, IEKOIUPOBAHUE

2.5

JBonunsblit koj. [IpencraBieHne JaHHBIX B KOMITBIOTEPE KaK TEKCTOB B JIBOMYHOM
andaBure

2.6

WHdpopmannoHHbIi 00beM JaHHBIX. BUT - MUHUMalIbHAS €TMHHIIA KOJTUYECTBA
uH(popMaIuy - IBOMYHBIN pa3psia. bait, kunobaiT, MmeradanT, rurabanT

2.7

CkopocTb nepeauu JaHHbIX. ENMHUIBI cKOpOCTH Nepeaayuu 1aHHbIX. Mckaxkenue
UHOPMAaLIMK NIPH Nepesayue

2.8

Koauposanue tekctoB. PaBHOMepHBIN koa. HepaBHomepHbIii koa. Konuposka ASCIL.
Bocbsmubutasie kogupokH. [Tonsatue o koguposkax UNICODE. JlexonupoBanue
COOOLIEHUH C UCIOIB30BAHNEM PAaBHOMEPHOT'O ¥ HEPAaBHOMEPHOTO KOJa.
HNHudopmannoHHbI 00beM TEKCTa

2.9

Obuee mpeacraBiaeHue o HU(GPOBOM MPEICTABICHUH ayJHOBU3YAIbHBIX U APYTHX
HenpepblBHBIX NaHHBIX. KogupoBanue nsera. [{BeroBeie Monenu. Monens RGB.
I'my6una xonupoBanus. [Tanutpa

2.10

PaCTpOBOC N BEKTOPHOC NPCACTABJICHUC H306pa)KeHPII>i. ITukcens. OI_IeHKa
I/IH(I)OpMaI_II/IOHHOFO o0Bema rpa(bnqecm/lx JAaHHBIX JJIs1 paCTpOBOTO 1/1306pa>1<eH1/1;1

2.11

Koauposanue 3Byka. Pa3psiiHocTh 1 yacToTa nuckperusanuu. KoanuecTBo kaHanoB
3anucy. OneHKa KOJIMYECTBEHHBIX 1ApaMETPOB, CBSI3aHHBIX C MPEACTABIECHUEM U
XpaHEHHEM 3BYKOBBIX (hailioB
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HNHdopMannoHHbIE TEXHOJIOTHH

3.1

TekcToBbIEe JOKYMEHTHI U MX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHuIa, ad3all, CTpoKa,
CJIOBO, CUMBOJ)

3.2

TekcToBBIN TPOIIECCOp - MHCTPYMEHT CO3AaHuUs, pEIaKTUPOBAHUS U (OPMATUPOBAHUS
TekcToB. [IpaBuia Habopa TekcTa

3.3

PenaktupoBanue tekcra. CoiictBa cumBoioB. Ulpudr. Tumnsr mpudtos (pydriensie, ¢
3aceykamu, MOHoIMpuHHBIE). [lomyxupHOE U KypcuBHOE HauepTanue. CBOHCTBa
a03a1eB: TpaHUIIb, a03aIHbII OTCTYII, HHTEPBAJ, BelpaBHUBaHKHE. CTHIIEBOE
dopmatupoBanue

3.4

CrpyKkTypupoBanre HHPOPMAIIUU C TOMOIIBIO CIIMCKOB U Ta0yuI. MHOTOypOBHEBEIE
cnucku. JlobaBneHne TabianIl B TEKCTOBBIE JOKYMEHTBI

3.5

BcraBka n3o00pakeHnii B TEKCTOBBIE TOKyMEHTBI. OOTeKaHne N300payKeHHIA TEKCTOM.
Brutouenne B TEKCTOBBIN TOKYMEHT TUarpaMm U popmyit

3.6

[TapameTpsl cTpaHuIbl, HyMepanus crpanuil. JloOaBieHne B TOKYMEHT KOJIOHTHUTYJIOB,
CCBLIOK

3.7

IIpoBepka npaBonucanus. PacctaHoBKa NEpeHOCOB. 1'010COBOM BBOJ TEKCTA.
OnTuueckoe pacriozHaBanue Tekcra. KomnberorepHslii nepeBos. Mcenonb3oBanue
cepBucoB cetn HTepHeT /11 00paboTKU TeKCTa

3.8

3HaKOMCTBO ¢ rpau4ecKUMHU peaakTopaMmu. Pactpossie pucynku. Mcnonb3oBanue
rpadu4ecKux MPUMHUTHBOB

3.9

Omnepanyu peJakTUpOBaHUs IrpaduecKux 00BEKTOB, B TOM YHCie HU(POBBIX
dororpaduii: ”3MeHeHne pazmepa, 00pe3ka, HIOBOPOT, OTpaKeHHe, paboTa ¢
o0nacTsMH (BblJIeNIEHUE, KOMMPOBAaHUE, 3aJIUBKA I[BETOM), KOPPEKIIUA [[BETA, IPKOCTH U
KOHTPAacTHOCTH

3.10

Bekrophas rpaduka. Co3ganue BEKTOPHBIX PUCYHKOB BCTPOCHHBIMU CPEACTBAMHU
TEKCTOBOTO MPOLIECCOPa WM APYTUX MporpaMm (mpuiioxxenuit). Jlobasnenue
BEKTOPHBIX PUCYHKOB B JOKYMEHTBI

3.11

[ToaroroBka MynbTUMEANIHBIX MTpe3eHTaruil. Crnaiia. JlobaBieHue Ha claii TeKCTa U
n3o0paxenuii. Pabora ¢ HECKOTBPKUMU ClalijaMu

3.12

I[06aBJICHI/IC Ha clIauy AyJUOBU3YAJIbHBIX JaHHBIX. AHI/IMaI_[I/IH. FI/IHCpCCLIJIKI/I

Tabmuma 12.2

18




[TpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHS OCHOBHOM

00pa3oBaresibHOU MporpamMmsl (8 Kiacc)

Kon [TpoBepsieMble IpeAMETHBIC PE3YJIbTATHl OCBOCHUSI OCHOBHOM 00pa3oBaTeIbHOM

IPOBEPSAEMOTO MIPOrPaMMbl OCHOBHOT'O 00IIIET0 00pa30BaHUS

pe3yJibrarta

1 I[To Teme "TeopeTnueckre OCHOBBI HHPOPMATUKA"

1.1 [TosicHATH HA TpUMeEpax pa3auyus MEXAY MO3ULMOHHBIMU U HEMO3UIIMOHHBIMU
CUCTEMAMHU CUMCIICHUS

1.2 3anucheIBaTh U cpaBHUBATH 1ieiible uncia ot 0 1o 1024 B paznuuHbIX
MO3UIIMOHHBIX CUCTEMAaX CUHCIICHUs (C OCHOBaHUSAMU 2, 8, 16), BBINOIHATH
apu@meTuyecKue onepanuy HaJ HUIMU

1.3 PackpriBaTh cMbICcT TOHATHH "BhICKa3biBaHuE", "moruueckas onepamus',
"Joruyeckoe BeIpakeHue"

1.4 3anuchIBaTh JIOTHYECKUE BHIPAKEHUSI C UCTIOJIB30BAHUEM TU3BIOHKITUH,
KOHBIOHKIIUU U OTPULIAHUS, ONIPEACIIATh UCTUHHOCTD JIOTUYECKUX BBIPAKECHUM,
€CJIM U3BECTHBI 3HAUCHUSI HCTUHHOCTU BXOJSIIMX B HETO MEPEMEHHBIX, CTPOUTH
TaOIUIBl ICTUHHOCTH IS IOTUYECKUX BBIPAKEHUI

2 [To Teme "ANTOpUTMBI U POrpaMMHUpOBaHue”

2.1 PackpeiBaTh cMbIci nOHATHH "ucnionHuTens", "anroput™", "nmporpamMmma’,
MOHMMAsl Pa3HUILY MEXY YIOTPeOJIeHNEM ITUX TEPMUHOB B OOBIICHHOW peuu 1
B MH(OpMaTUKe

2.2 OnuceIBaTh aIrOPUTM PELIEHUS 3a7aud Pa3IMYHBIMU CIIOCOOAMHU, B TOM YHCIIE B
BUJIE OJIOK-CXEMBI

23 CocTaBsiTh, BBIIOIHATH BPYYHYIO U HA KOMITBIOTEPE HECIIOKHBIE aJITOPUTMBI C
MCIIOJIb30BaHUEM BETBJIICHUN U IIUKJIOB JUIsl YIPaBIEHUS UCTIOIHUTEISIMU

24 Hcrnonb30BaTh KOHCTAHTHI U TIEPEMEHHBIC PA3TUYHBIX TUIIOB (YHMCTIOBBIX,
JIOTUYECKUX, CUMBOJIBHBIX ), @ TAKXKE COZepKalllie UX BbIPaKEHUS,
HCIIOJIb30BaTh ONEepaTop MPUCBAUBaHUS

2.5 Hcnonp3oBaTh npu pazpaboTKe MporpamMm JIOTHYECKUE 3HAUEHHUS, OTIepaliy U

BBIPpAXXCHUA C HUMHU
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2.6

AHaJ'II/I3I/IpOBaTB MPCAJIOKCHHBIC AJITOPUTMBI, B TOM YHUCJIC ONIPCACIIATH, KaKHEC
PE3YyIbTaThl BO3MOXHBI IPU 3aJTaHHOM MHOKCCTBC NCXOOHBIX 3HAUCHUI

2.7

Co3znaBaTh ¥ OTJIQKHUBATH TPOTPAMMBbI Ha OJTHOM H3 SI3BIKOB MPOTPAMMHUPOBAHUS
(Python, C++, ITackans, Java, C#, LlIkonbHBII AITOpUTMUYECKUN S3BIK),
peaTM3yIONINe HECTIOKHBIE aITOPUTMBI 00Pa0OTKH YUCIIOBBIX JAaHHBIX C
MCIIOJIb30BaHUEM ITUKJIOB U BETBIICHUH, B TOM YHCIIC PEATU3YIONINE POBEPKY
JIETMMOCTH OJIHOTO IIEJI0T0 YMCIIa Ha JPYroe, IPOBEPKY HATypalIbHOTO YHCiIa Ha
NPOCTOTY, BBIICIICHUS TU(P U3 HATYPAITLHOTO YKCIIa

Tabauua 12.3

[TpoBepsiembie AiIeMEHTHI cojiep kanus (8 Kiiacc)

Kon

[IpoBepsieMbIil 2IIEMEHT COAEPKAHUS

TeopeTnueckre 0OCHOBbI HHPOPMATUKU

1.1

Heno3unnonHbIe 1 TO3UITMOHHBIE CHCTEMBI cuucieHus. Andasut. OCHOBaHHE.
PazBepnyras opma 3anucu uncina. [lepeBos B AECATHUHYIO CUCTEMY YHCEl,
3alMCaHHBIX B APYTUX CUCTEMaX CUMCIICHUS

1.2

PumMmckag cucremMa cuucieHus

1.3

JBonunas cuctema cuucienus. [lepeBon nensix uncen B npezaenax ot 0 go 1024 B
JBOMYHYIO CHCTeMY cuucicHus. BocekMepruuHas cucrema cuuciieHus. [lepeBox uucen
13 BOCbMEPHYHOM CHCTEMBI B IBOMYHYIO H JICCATUIHYIO CHCTEMBI i 00paTHO.
[lecTHaIaTepudHasT CUCTeMa cUUCIieHus. [lepeBo yncen u3 mecTHaAaTepUIHOI
CUCTEMBI B IBOUYHYIO, BOCBMEPUUHYIO U JIECATUUYHYIO CUCTEMBI H 0OpaTHO

1.4

ApudmeTnueckue onepaluy B ABOUYHONW CUCTEME CUHCIICHUS

1.5

Jlormveckuie BricKa3biBaHUs. JIormueckre 3HaYCHHSI BBICKa3bIBAHUN. DJIEMEHTAPHBIC U
cocTaBHbIE BhICKa3biBaHU. Jlormueckue onepanuu: "u" (KOHBIOHKIIHS, JOTHYECKOE
YMHOXeHHeE), "unu" (AM3BIOHKIINA, JIOTHUECKOE clloKeHue), "He" (Jlornyeckoe
otpunianue). [lpuopurer noruueckux onepauuid. OnpeneneHne HCTHHHOCTH
COCTaBHOTO BBICKQ3bIBaHMS MPU M3BECTHBIX 3HAYCHUSIX UCTHHHOCTH BXOJSIIUX B HETO
AIIEMEHTAPHBIX BHICKA3bIBAHUN

1.6

Jlormueckue BBIPAXKCHUS. HpaBI/IJ'Ia 3alluCHu JOTHYCCKHUX BBIpa)KeHHfI. HOCTpOCHI/IC
Ta6J'II/IL[ HCTUHHOCTH JIOTMYCCKUX BBIpa)KCHI/Iﬁ

1.7

Jlorudueckue 31eMeHThI. 3HAKOMCTBO C JJOTHYSCKUMH OCHOBaMHM KOMIIBIOTECpa
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ANTOpPUTMBI U IPOTPAMMUPOBAHHE

2.1

[TonsiTue anropurMa. VMcnonHUTENN anropuTMOB. AJITOPUTM Kak IJIaH YIpaBICHUS
UCIIOJIHUTEIIEM

2.2

CaotictBa asroputMa. CriocoObI 3aITUCH alNTOpPUTMA (CIIOBECHBIN, B BUIE OJIOK-CXEMBI,
porpaMmma)

23

Anropurmuueckue KoHCTpykiuu. Konerpykuus "cienosanue". JIMHENMHBIN aIropuT™.
OrpaHn4eHHOCTb JINHEHHBIX aJIFOPUTMOB: HEBO3MOKHOCTh IIPEyCMOTPETh
3aBUCUMOCTD I10CJIEI0BATEIBHOCTH BBIIOJIHAEMBIX JEHUCTBUM OT UCXOIHBIX JAHHBIX

24

Konctpykuus "BeTBieHue": moiaHasi ¥ HemosHas GopMbl. BeinonaHeHue u
HEBBINOJIHEHHUE YCIOBUS (MCTUHHOCTD U JIOXKHOCTh BbIcKa3biBaHus). [IpocTeie u
COCTaBHBIE YCJIOBUS

2.5

Konctpykius "moBropenue": UKIIbI C 3aaHHBIM YUCJIIOM IMOBTOPEHUH, C YCIOBHEM
BBITIOJIHEHHSI, C IEPEMEHHON ITUKJIa

2.6

Pa3pabotka 1151 popMabHOTO UCIIOTHUTENS AIITOPUTMA, IPUBOJAILIETO K TpeOyeMoMy
pe3yJIbTaTy pU KOHKPETHBIX UCXOJHBIX JaHHbBIX. Pa3paboTka HECIIOKHBIX allTOPUTMOB
C UCTOJIb30BaHNEM LIUKJIOB U BETBJICHUH [UIs yIpaBiieHUs (OPMaTbHBIMU
UCTIOJTHUTEJISIMU. BBIMTOSTHEHNE anropuTMOB BPYYHYIO U Ha KOMITBIOTEpE.
CuHTakcuueckue u jornyeckue omnoOku. OTkassl

2.7

S3bik mporpammupoBanus (Python, C++, Java, C#, llIkonbHbIi ATTOpUTMUYECKUIT
SA3p1k). Cuctema mporpaMMUPOBAHHUS: PEIAKTOP TEKCTa MPOrpaMm, TPAHCISATOP,
OTJIaTUUK

2.8

HepeMeHHaﬂ: THUII, UM, 3HAUYCHUC. ]_IeJ'ILIe, BCIICCTBCHHBIC 1 CUMBOJIbHBIC
NEPEMCHHBIC

2.9

OnepaTop MpuCBanBaHUA. ApI/I(I)MeTI/I‘{eCKI/Ie BBIPAXKCHUS U IOPAJAOK UX BBIYHUCIICHUA.
OnepauHH C OCJIBIMHA YHCJIaMU: OCJIOYUCICHHOC ACIICHUC, OCTATOK OT ACJICHHUA.
HpOBepKa ACIIMMOCTH OJHOI'O IEJIOT0 YMUCJIa Ha APYTOoC

2.10

BerBnenus. CoctaBHBIC yCJI0BUsA (38.HI/ICB JJOTHYCCKUX BBIpa)KeHI/Iﬁ Ha U3y49acMOM
SA3BIKE HpOFpaMMI/IpOBaHI/I}I). HaxoxnaeHnue MHWHUMYMAa U MaKCUMYMa U3 IBYX, TPCX U
YCTBIPCX YUCLII. Pemenue KBaApPATHOI'O YpaBHCHU A, UMCIOLICTO BCIICCTBCHHLIC KOPHU

2.11

I[I/IaJ'IOl"OBa}I OTJIalKa IIporpaMm: nmomaroBO€ BBIMMOJIHCHUC, ITIPOCMOTP 3HAYCHHU I
BCJIIMYHH, OTJIaJOYHBIH BBIBO/I, BBI60p TOYKH OCTaHOBa
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2.12 [{ukn ¢ ycnoBuem. AnroputM EBKimia 1ist HaX0KJIeHHsI HAUOOJIBIIETo 00IIero
JeNUTeNs IByX HaTypalbHbIX Yncel. Pazouenue 3anucu HaTypajJbHOTO YHCia B
MO3UI[MOHHOM cUCTEME C OCHOBaHMEM, MEHBIIMM UM paBHbIM 10, Ha OTaENIbHBIE

U psl

2.13 [{ukn c nepeMeHHON. AJITOPUTMBI IPOBEPKHU AETUMOCTH OJHOTO 1I€JIOT0 YKcia Ha
Jpyroe, IpOBEPKU HATYPaIbHOI'O YUCIIA HA IPOCTOTY

2.14 O6paboTka CUMBOJIBHBIX JaHHBIX. CUMBOJIBHBIE (CTPOKOBBIE) TIEPEMEHHBIE.
[TocumBonbHast 00paboTka cTpok. [logcyer 4acTOThI MOSIBICHUS] CHMBOJIA B CTPOKE.
Bcerpoennsie pyHKIMU 111 00pabOTKHA CTPOK

2.15 Omnpenenenre BO3MOXKHBIX PE3yJIbTaTOB paObOTHI aJIrOpUTMa MIPH 3a1aHHOM MHOXKECTBE
BXOJIHBIX JIAHHBIX, ONPEACTICHIE BO3MOXKHBIX BXOJHBIX JaHHBIX, IPUBOIAIINX K
JAHHOMY pe3yNbTary

Taomuua 12.4
[TpoBepsieMmbie TpeOOBaHUS K pe3yabTaTaM OCBOCHHS OCHOBHOM

o0OpasoBaresbHOI ITporpamMmmsl (9 Kiacc)

Kon [TpoBepsiemble TpeIMETHBIE PE3YIbTaThl OCBOEHUSI OCHOBHOM 00pa30BaTelbHON
MIPOBEPSIEMOTO MporpamMMbl OCHOBHOTO 00111er0o 00pa3oBaHus

pe3ynbTara

1 ITo Teme "Ludposas rpamoTHOCTD"

1.1 Hcnonp30BaTh COBpEMEHHBIE HHTEPHET-CEPBUCHI (B TOM YHCIIE

KOMMYHUKAI[MOHHBIE CEPBUCHI, 00TaUHbIE XPAHUIIUIIA TaHHBIX, OHJIANH-
porpamMMbl (TEKCTOBBIEC U TPAaPUUIECKHE PEIAKTOPHI, CPEIbl pa3pabOTKH) B
y4eOHOM U TTOBCEAHEBHOM €SI TEIILHOCTH

1.2 [TpuBOIUTH MpUMEPHI UCTIOIB30BaHUS T€OMH(POPMAIIMOHHBIX CEPBHUCOB,
CEPBHCOB I'OCYIapCTBEHHBIX YCIIYT, 00pa3oBaTeNbHbIX cepBUCcOB MIHTEpHETA B
y4eOHO ¥ TOBCEHEBHOM NEATEILHOCTH

1.3 Hcnonp30BaTh pa3iInyHble CPECTBA 3AIIUTHI OT BPEJOHOCHOTO POrPaMMHOI0O
o0ecrieyeHus, 3alUIIaTh TePCOHANTBHYIO HH(OPMAIIHIO OT
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HECaHKLMOHMPOBAHHOIO JOCTYIIA U €0 MOCIEACTBUN (pa3riamieHus, NOIMEHBI,
yTpaThl JaHHBIX) C YYETOM OCHOBHBIX TEXHOJIOIMYECKHUX U COLMAIBHO-
NICUXOJIOTMYECKUX acleKTOB HUCII0JIb30BaHUA ceTH MIHTepHET (ceTeBas
AQHOHUMHOCTb, TU(PPOBOU ClIe/], AayTEHTUYHOCTh CYyOBEKTOB U PECYPCOB,
OIaCHOCTh BPEAOHOCHOTO KO/1a)

1.4

Pacrio3HaBath MOMBITKY ¥ MPEAYIPEKIATH BOBICUCHHUE CEOsI U OKPYKAIOIINX B
JECTPYKTUBHBIC M KpUMUHAIILHBIE JOPMBI CETEBOW aKTUBHOCTH (B TOM YHUCIIE
KuOepOy/UTHHT, (DUILIHHT)

ITo Teme "Teopernueckue OCHOBBI HHYOPMATHKH"

2.1

PackpeiBath cMmbIC OHATUH "Moaens", "MoaenupoBanue", onpeaesaTh BUIbI
MoJieJIel, OLIEHUBATh aJIeKBATHOCTh MOJEIN MOJICTUPYEMOMY OOBEKTY U LIESIM
MOJICIIUPOBAHUS

2.2

Hcnonws3oBath rpadbl U AepeBbs sl MOACIUPOBAHUS CUCTEM CETEBOM U
UEePAPXUUECKON CTPYKTYpPHI, HAXOAUTH KpaTUyalluii myTh B rpade

ITo Teme "ANropuT™MBI U TporpaMMupoBaHue”

3.1

Pa3zbuBatn 3a1a4U Ha moJ3agavdu, COCTAaBJIATD, BBIIIOJHATL BPYUYHYIO U HA
KOMIIBXOTEPEC HCCIOKHBIC aJITOPUTMBI C UCITIOJIb30BAHUCM BeTBJ'IeHPIfI, OHUKJIOB 1
BCIIOMOT'aTCJIbHBIX AJITOPUTMOB AJIs1 YIIPABJICHUA UCIIOJIHUTCIIAMUA

3.2

CoCTaBysTh U OTIAXHUBATh MPOTPAMMBI, PEATU3YIONINE THIIOBBIE alTOPUTMBI
00pabOTKH YHCIOBBIX MOCIEOBATENIFHOCTEN UIIH OJJHOMEPHBIX YHCIOBBIX
MacCHBOB (ITOMCK MaKCUMyMOB, MUHUMYMOB, CYMMBI MU KOJIMYECTBA
AIIEMEHTOB C 33/IaHHBIMH CBOMCTBAMH) Ha OJIHOM M3 SI3bIKOB IIPOTPAMMHUPOBAHUS
(Python, C++, I1ackans, Java, C#, LlIkonpHbIi ATropUuTMUYECKU S3BIK)

ITo Teme "MHpopmanioHHbIe TEXHOTOTUN"

4.1

BeiOupats croco6 npencTaBieHus JaHHBIX B COOTBETCTBHHU C MIOCTABICHHOMN
3agauel (Tabauibl, CXeMbl, TpadUKH, TUarpaMMBbl) C HCIOJIb30BAHUEM
COOTBETCTBYIOLMX MPOTPAMMHBIX CPEICTB 00paOOTKU JAHHBIX

4.2

Hcnons30BaTh AJIEKTPOHHBIE TAOIHIIBI A7 00pabOTKH, aHaTN3a U BU3yalu3allun
YHCIIOBBIX IaHHBIX, B TOM YHCJIE C BBIICICHUEM JIhana3oHa TaOIHIbl 1
YIOPSA0OYMBAaHUEM (COPTUPOBKOIA) €r0 JIEMEHTOB

43

Co31aBath ¥ MIPUMEHSATH B SJIEKTPOHHBIX TaOIUIax (GOPMYIIbI U PaCYETOB C
UCIIOJIb30BAaHUEM BCTPOEHHBIX apu(MeTHUeCKUX QYHKIUN (CyMMHUPOBAaHUE U
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MOJCYET 3HAYEHUM, OTBEYAIOIINX 3aJaHHOMY YCJIOBHUIO, CPEIHEE
apI/I(bMeTI/I‘-IeCKOG, IIOUCK MaKCUMAJIbHOI'O U MUHUMAJIbHOT'O 3H3.‘-I€HI/IH),
a0COJIIOTHOW, OTHOCUTEIbHOM, CMEIIAHHOH aJipecaliuu

4.4 Hcnonb30BaTh AJIEKTPOHHBIE TAOIHIIB IJIsl YUCIICHHOTO MOJICTTUPOBAHUS B
MPOCTHIX 3a7a4axX U3 Pa3HbBIX MPEIMETHBIX o0acTei

Tadauua 12.5

[TpoBepsiembie Ay1eMeHTHI coepkanus (9 kiacc)

Kon [IpoBepsieMbIil 2IIEMEHT COAEPKAHUS
1 [{udposast rpaMOTHOCTD
1.1 I'nmobGanbHas cetb UnTepuer. IP-anpeca y3noB. CereBoe xpaHeHHEe JaHHBIX. MeTo bl

HHIUBUAYAJIBHOI'O U KOJJICKTUBHOI'O pa3sMCIICHUSA HOBOM I/IH(bOpMaIII/II/I B I/IHTepHeTC.
bonpmme JaHHBIC (I/IHTepHeT-ILaHHI)Ie, B 4aCTHOCTH JAaHHBIC COLIMAJIBHBIX ceTeﬁ)

1.2 [TousiTe 06 MHPOPMAIMOHHOH 6e30MacHOCTH. YTPO3bl HHPOPMAITHOHHON
0e30macHOCTH MpU padboTe B MI00ATBHON CETH U METObI IPOTHBOJACUCTBUS UM.
[TpaBwiia 6e30MacHOM ayTeHTH(PUKAIIIH. 3alIUTa JTHYHOW HH(OOPMALIUN B CETH
NurtepHer. be3onacHsle cTparerun noseaeHus B cetu MHtepHer. llpenynpexnenne
BOBJICUCHUS B IECTPYKTHBHBIE U KPUMHHAIBHBIE (DOPMBI CETEBOI aKTUBHOCTH
(xuOepOyMHT, GUIIKHT U ApyTrHue GOPMBI)

1.3 Buns! nestensroctr B MIHTEpHETE. IHTEpHET-CEPBUCH: KOMMYHUKAIIMOHHBIE CEPBUCHI
(mouroBas ciyx0a, BUAe0-KOH(PEPEHII-CBA3b U IPYyTHE), CIIPABOUHbIE CITY>KOBI (KapThl,
pacrucaHus U Ipyrue), MOMCKOBbIE CIIY>KOBbI, CITy>KObI OOHOBJIEHHUS IPOTPAMMHOTO
oOecrieueHus u ipyrue ciyx0sl. CepBUCHI TOCYapCTBEHHbIX yciyr. O0nauHble
XpaHWIUIIA JaHHBIX. CpesicTBa COBMECTHOM pa3pabOTKU TOKYMEHTOB (OHJIaliH-
oducer). [IporpammHoe obecriedeHne Kak BeO-cepBHC: OHIaHOBBIE TEKCTOBBIE U
rpaduyeckre peaaKkTophl, Cpesl pa3paboTKH MporpaMm

2 Teopernueckue OCHOBBI HH()OPMATHKH

2.1 Mogens. 3afauu, perraeMsle ¢ MOMOIIbIO MoienupoBanus. Kiaccudukanuu mozaenei.
MarepuanbHble (HaTypHbIE) U HH(OpMaAIMOHHbIE MO/ienu. HenpepriBHbIE 1
JuckpeTHble Moaenu. mutannonnele Moznenu. Urposeie Moaenu. OueHka
COOTBETCTBUS MOJETH MOJIECIUPYEMOMY OOBEKTY U IIeNSIM MOAETHPOBAHHUS

2.2 Tabanunbie MOACIIH. Ta6Jmua KakK IMPEACTABJIICHUEC OTHOICHUSA

23 ba3bl nannbix. OTOOP B TabNIHMIIE CTPOK, YAOBIETBOPSIOIIUX 3aJaHHOMY YCIOBHUIO
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I'pad. Bepmuna, pedpo, myrs. OpueHTHpOBaHHBIE U HEOPHUEHTUPOBAHHbIE TPadbI.
Jnuna (Bec) pedpa. BecoBast marpuna rpada. lnuHa myTu Mexay BepUIMHaMu rpada.
[Touck ontumansHoOro MyTH B rpade. HavanpHas BepiinHa (MCTOYHHUK) U KOHEYHAs
BEpIINHA (CTOK) B OpUEHTUPOBAHHOM Tpade. Brruncienue koinmuecTsa myTeil B
HAIpaBJICHHOM allMKINYecKOM rpade

2.5

Hepeso. Kopens, BepimHa (y3en), JIuct, pedpo (ayra) nepesa. Beicora nepesa.
[Monnepeso. [Ipumepsl ucronbp3oBanus aepeBbeB. [lepedbop BapuaHTOB ¢ TTOMOIIBIO
nepeBa

2.6

[TonsiTe MaTeMaTHYECKON MOJIENH. 3a/1a4H, peliaeMble C TIOMOIIbI0 MATEMAaTUYECKOTO
(KOMITbIOTEpHOT0) MoAenupoBanus. OTInYre MaTeMaTHYeCKONH MOJIH OT HATYpHOI
MOJIEJIH U OT CJIOBECHOT'O (JIMTEPATYPHOT0) OMUCAHUS 00bEKTa

2.7

OTtanel KOMIIBIOTCPHOI'O MOACIIMPOBAHUA: IIOCTAHOBKA 3a/la4u, IIOCTPOCHUC
MaTeMaTH4YeCKOM MOJCIIHU, ITpOorpaMMHan pCajiu3anus, TCCTUPOBAHUC, ITIPOBCIACHUC
KOMIIBIOTCPHOTI'O 3KCIICPUMCHTA, dHAJIIN3 €TI0 PE3YJIbTaTOB, YTOUHCHHUEC MOICIIN

AJTOPUTMBI U IPOTPAMMUPOBAHHE

3.1

Pa30Ouenne 3aJa44 Ha I11oa3aaaydu. CocraBnenue AJIr'OPUTMOB U ITIpOrpamMm C
HCIIOJIB30BaHHECM BeTBHeHHﬁ, OHUKJIOB X BCIIOMOTI'aTCJIbHBIX aJITOPUTMOB JJIA
yrpaBJICHUA UCIIOJIHUTEIIEM UJIN APYTUMU UCIIOJTHUTCIIAMU

3.2

TaGmuunbie BenrnauHbl (MaccuBbl). OiHOMEpHBIE MaccuBbl. COCTABIICHHE U OTJIa/IKa
MPOrpaMM, peaTn3yIIIUX THUIIOBBIE aTOPUTMBI 00Pa0OTKH OJJHOMEPHBIX YHCIOBBIX
MacCHBOB, Ha OJTHOM U3 SI3bIKOB mporpammupoBanus (Python, C++, Ilackans, Java, C#,
[konpHBI ATrOpUTMUYECKHI SI3bIK): 3aMOHEHUE YHUCIOBOTO MacCHBa Cy4yaltHbIMU
YHCIIaMH, B COOTBETCTBUHU ¢ (POPMYIION MU TIyTEM BBOJIA YHCEI, HAXOXKIECHUE CYMMBI
2JIEMEHTOB MAaCCHUBA, TUHEWHBIN MTOKNCK 3aJaHHOT0 3HAaUYEHHUS B MACCHBE, OJICUST
AJIEMEHTOB MACCHBA, yIOBJIETBOPSIOIINX 3aJaHHOMY YCJIIOBHUIO, HAXOKJICHUE
MUHUMAJIBHOTO (MaKCUMaJIbHOT0) 3j1eMeHTa MaccuBa. COpTUPOBKA MaccuBa

33

O6pa60TI<a IMMOTOKA NAHHBIX: BBIYUCIICHUC KOJIMYCCTBA, CYMMBI, CPCAHCTO
apI/I(i)MeTI/I‘IGCKOFO, MHUHHMAJIBHOI'O U MaKCHUMaJIbHOI'O 3HAYCHHUA 3JICMCHTOB
MOCJICA0OBATCIIBHOCTHU, YAOBJICTBOPAIOIMIUX 3aaHHOMY YCJIOBHUIO

34

VYmpasnenue. Curnan. O0patHas cBsi3b. [lonyyeHue curHanoB oT HU(GPOBBIX JaTYUKOB
(xacaHusl, pacCTOSTHUS, CBETA, 3ByKa U Apyroro). [Ipumeps! ucnonb3oBaHus NpUHIUNA
00paTHOM CBSI3M B CUCTEMAaX yNpaBiIeHUs] TEXHUYECKUMH YCTPOMCTBAMHU, B TOM UHUCIIE
B poboroTexHuke. [Iprumepsl poOOTU3MPOBAHHBIX CHCTEM (CHCTEMA yIPaBICHUS
JBUKEHHEM B TPAHCIIOPTHOM cHCTEMe, CBapOYHas JTMHHS aBTO3aBO/Ia,
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aBTOMAaTU3UPOBAHHOE YIIPABJICHUE OTOIUICHUEM JI0Ma, aBTOHOMHAs CUCTEMA
yIpaBJIEHUS TPAHCIIOPTHBIM CPEJICTBOM U APYTUE CUCTEMBI)

4 WNHpopMalnOHHbBIE TEXHOJIOTHH

4.1 [TonsiTue 06 AMeKTPOHHBIX TaOMUIax. TUIBI TaHHBIX B TYEHKaX SJICKTPOHHOM
tabmuipl. PenaktupoBanue u popmaTupoBanue Tadnui. BerpoeHHsie GyHKIUM IS
MOMCKa MAaKCUMyMa, MUHIMYMa, CYMMBI U cpefiHero apudpmerndeckoro. CopTupoBka
JTAHHBIX B BBIJENICHHOM auanas3one. [loctpoenue quarpamm (rHCTOrpaMMa, Kpyronast
IyarpaMma, TouedHasi ruarpamma). Beroop tumna auarpammsl

4.2 [TpeoGpazoBanue Gpopmyn npu KonupoBanuu. OTHOCUTENbHAs, A0CONIOTHAS U
CMeIIaHHas a/ipecarys

4.3 VY c10BHBIE BBIYUCIEHUS B JIEKTPOHHBIX Tabunuax. CyMMUpOBaHuUE U MOJCUET
3HAYEHUH, OTBEYAIOIIUX 3aJaHHOMY yciaoBui0. O0paboTka 601b1IMX HAOOPOB JaHHBIX.
YucneHHoe MOJEIMPOBAHKE B AJIEKTPOHHBIX TabIMLIaX

4.4 Posb nH(OpMAaLIMOHHBIX TEXHOJOTUI B pa3BUTUH YKOHOMUKH MUpPA, CTPAHbI, pErMOHA.
OTtkprIThIe 0OpazoBaTenbHble pecypehl. [Ipodeccuu, cBszannbie ¢ HHGOPMATUKON U
MH(}OPMALMOHHBIMU TEXHOJIOTUSAMHU: BeO-AM3aiiHep, MPOrpaMMUCT, pa3paboTUnK
MOOUJIbHBIX MPUIIOKEHHM, TECTUPOBIIMK, APXUTEKTOP MPOTPAMMHOI0 00ECIIeUeHus,
CHEIHUANIMCT MO0 aHAINU3Y JaHHBIX, CHCTEMHBIH aJIMUHUCTPATOP

21.8. JIns mpoBeieHUs1 OCHOBHOT'O TOCYIapCTBEHHOTO 3K3aMeHa 1o uHpopmaruke (OI'D no
UH(POPMATHKE) UCIIONB3YeTCs MepeueHb (KoAu(UKaTop) MpoBepsieMbIX TpeOOBaHU K
pe3ysbTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTeIbHOM MporpaMMbl OCHOBHOT'O OOIIIET0
00pa30BaHUs U HJIEMEHTOB COAEPIKaHUS.

Tabmuna 13
[Tposepsiemble Ha OI'D o undopmaTrke TpeOoBaHUs
K pe3yJibTaTaM OCBOEHHSI OCHOBHOW 00pa30BaTeNIbHOM MporpaMmbl

OCHOBHOTO 00111eT0 00pa30BaHUs

Kon [TpoBepsiembie TpeOOBAHUS K IPEIMETHBIM pe3yIbTaTaM 0a30BOT0 YPOBHS
IIPOBEPSIEMOTO | OCBOCHMSI OCHOBHON 00pa30BaTeIbHOI IPOrpaMMBbl OCHOBHOT'O OOIIET0
TpeOoBaHUS oOpa3zoBanus Ha ocHoBe ®I'OC

1 3HaTh (MOHUMATB)
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1.1

Brnanenue oCHOBHBIMU MOHATHAMM: HHPOpPMaLIKs, Iepeiada, XpaHEHUE U
00paboTka HHPOPMALIUH, ATTOPUTM, MOJIEINb, IU(POBOI MPOIYKT U UX
UCTIOJIb30BAaHUE IS PEIICHHUS YUYEOHBIX U MPAKTHUECKUX 3a1a4

1.2

Bnagenue noHATUAMU: BbICKa3bIBaHUE, JIOTMUECKas OIepalus, JIOTHYECKOE
BBIpAKECHHE

YmMmern

2.1

YMeHue onepupoBaTh eIMHUIIAMU U3MEepEHHs HH(POPMAIIMOHHOTO 00beMa U
CKOPOCTH IIepeauy JaHHbIX

2.2

YMeHue 3anuchiBaTh U CpaBHUBATH Lienble yncia oT 0 1o 1024 B paznuuHbIx
MO3UIMOHHBIX CHCTEMAaX CUMCJICHMS C OCHOBAHUAMHU 2, 8, 16, BBIIOIHATH
apudMeTHYECKHEe Onepaluy HaJ HUMHU
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YMeHne KoaupoBaTh U JCKOAUPOBATH COOOIEHUS 10 33/IaHHBIM ITpaBUiIaMm;
MMOHMMAHUE OCHOBHBIX TIPUHIIAIIOB KOJAUPOBAHMS HH(DOPMAIIMH Pa3THIHOMI
MPUPOJIBI: TEKCTOBOH, rpaduueckoit, ayamo
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‘YMeHue 3aluchIiBaTh JOTHYECKUE BBIPAXXCHHA C UCIIOJIb30BAHUCM JTU3BIOHKIIUHU,
KOHBIOHKIUWU U OTpUIaHUA, OIIPCACIIAT HCTUHHOCTD JTIOTHYCCKUX BBIpa)KeHHﬁ,
€CJIM U3BCCTHBI 3BHAYCHUA HCTUHHOCTHU BXOJIAIUX B HECTO IICPCMCHHBIX, CTPOUTDH
Ta6J'II/II_ILI HCTHHHOCTH AJIA JIOTHYCCKHUX BBIpa)KeHI/II‘/'I; 3aIIMChIBATh JIOTMYCCKUC
BBIPAXKCHUSA HAa U3YUIACMOM A3BIKC IIPOrpaMMHUPOBAHUA

2.5

YMeHHe cOCTaBIATh, BBIOIHATh BPYUYHYIO M HA KOMIIBIOTEPE HECIIOKHbIE
ITOPUTMBI JUIs yripaBiieHus ucnoiaauTensmu (Yepenamika, YepTe:xHUK U
JIpYTHE); CO3/1aBaTh U OTIAXXHUBATh MPOTPAMMBI Ha OJHOM U3 SI3BIKOB
nporpammupoBanus (Python, C++, [Tackans, Java, C#, llIkonbHbII
AnroputMuueckuit SI3bIK), peann3yrolirue HECI0XHbIE ATOPUTMBI 00paboTKH
YHCIIOBBIX JIAaHHBIX C HCIIOH30BAaHHEM LIMKIIOB M BETBICHUI; yMeHUE pa30uBaTh
3a/1a4d Ha MO/A3aJa4M, UCIOIb30BATh KOHCTAHTHI, IEPEMEHHBIE U BBIPAKEHUS
Pa3IMYHBIX TUMOB (YMCIOBBIX, TOTUYECKUX, CAMBOJIBHBIX ); AHATTU3UPOBATh
MIPEIOKEHHBIN alITOPUTM, OTIPEIEIISITh, KAKHE Pe3yIbTaThl BO3MOXKHBI TTPH
3aJJAHHOM MHOKECTBE HCXOJHBIX 3HAYCHUM

2.6

YMeHue 3anucaTh Ha U3y4aeMOM SI3bIKE TPOrPaMMHUPOBAHUS aJITOPUTMbI
IIPOBEPKHU ACIMMOCTH OJHOTO LIEJIOTO YNCIA Ha APYTo€, MIPOBEPKH
HaATYpaJIbHOTO YKcia Ha IPOCTOTY, BbIAEIEHUS UG U3 HATYpaIbHOIO YHCIA,
MOMCK MAaKCUMYMOB, MUHMYMOB, CYMMbI YHCIIOBOM MOCJI€IOBATEIbHOCTH

2.7

Bnanenue ymeHneM OpueHTUPOBATHCS B HEPAPXUUECKOM CTPYKTYpe (ailioBoii
CUCTEMBI, paboTaTh ¢ PailloBOI crcTEMOM MePCOHATBHOIO KOMIIBIOTEPA C
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UCTIOJIb30BaHUEM Ipaduueckoro nurepgeiica, a MIMEHHO: CO3/1aBaTh,
KOIHMPOBATH, IEPEMEIIATh, IEPEUMEHOBBIBATD, YAIATh U apXUBUPOBATH (paiiiibl
Y KaTaJIOTH

2.8

Brnanenue ymeHussMu ¥ HaBBIKAMU UCTIOJIB30BaHUS HH(POPMAITMOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJIOTHH I IOUCKA, XpaHeHHs], 00pabOTKU U
nepeaayy v aHaJN3a pa3InyHbIX BUJOB HHPOpMALIUN

2.9

YMeHue BeIOUpaTh Crocod MpeACcTaBIeHuUs JAHHBIX B COOTBETCTBUU C
MOCTaBIICHHOM 3a/1a4uei (TaOIUIIbI, CXeMBI, TPAQUKH, TUArPAMMBI) C
UCTIOJIb30BaHUEM COOTBETCTBYIOIIUX IIPOTPAMMHBIX CPEICTB 00pabOTKH
JTAHHBIX

2.10

YMenue ¢popManu3oBarh U CTPYKTYpUPOBATh HH(GOPMAIINIO, UCTIONB3YS
AIEKTPOHHBIE TAOIUIIBI U1 00pabOTKHU, aHAIM3a U BU3YAIU3AIMH YHUCIOBBIX
JAHHBIX, B TOM YUCJIE C BbIICJICHUEM qUuana3oHa TaOlUIbl U YIIOPsI0YMBaHHEM
(COPTUPOBKOI1) €ro 3JIEMEHTOB; YMEHHE MMPUMEHSAThH B JIEKTPOHHBIX TabIUIaX
(bopMyIIBI ISl pACYETOB C HCIOIb30BAaHHUEM BCTPOCHHBIX (DYHKIIUH,
a0COTIOTHOM, OTHOCUTENLHOM, CMEIIAHHOM aJipecallii; UCIOJIb30BaTh
3IEKTPOHHBIE TAOIUIIBI I YUCIEHHOTO MOACIUPOBAHUS B IPOCTHIX 3a7a4ax U3
pa3HbIX IPEeIMETHBIX obsacTeit

Tabmuua 13.1

[TepeueHs >1eMeHTOB coepkaHusl, mpoBepsieMbix Ha OI'D

1o uHpopmaruke

Kon [IpoBepsiemMblil 2JIEMEHT COAEP)KaHUS
1 [Mudposast rpaMOTHOCTH
1.1 @aitnbl v nanku (katanoru). [lpuHnumnel noctpoenus Qaitnoseix cucreM. [loaHoe nums

¢aiina (manku). [Tyte k ¢ainy (manke). Pabota ¢ daitmamu u kaTanoramu cpeicTBaMu
OTICPAITMOHHON CHCTEMBI: CO3JIaHUE, KOIMPOBAHKE, TICPEMEIICHIE, IEPEUMEHOBAHUE H
ynanenue (aitnos u nanok (karamoros). Tumnsl ¢aitnos. CroiicTBa (aitioB. DaitnoBsIi
Menemxep. [louck QaitnoB cpeacTBaMu oneparmOHHON CHCTEMBI

1.2 O06bennHeHue KOMIBIOTEPOB B ceTh. Ceth MHTEpHET. BeO-cTpanuiia, BeO-cailT.

CrtpykTypa agpecoB BeO-pecypcoB. bpaysep. [Touckossie cuctemsl. [Tonck uHbOpMarmm
0 KJIFOUEBBIM CJIOBaM U 10 U300pakeHHUIO.

JocTtoBepHoCTh HH(pOpMaLUH, MoTyueHHOH 13 MHTepHeTa.

[P-agpeca y3moB. CeTeBoe XpaHEHUE JaHHBIX
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Teopernueckue OCHOBBI HH()OPMATHKH

2.1

JMCKpeTHOCTh JaHHBIX. BO3MOXXHOCTD ONMCaHMs HENPEPHIBHBIX 0OBEKTOB U MPOLIECCOB
C IOMOILBIO TUCKPETHBIX JAHHBIX.

CumBoin. Andasut. MontHocTh andasuta. J{Bonunsrii andasut. KonrmaectBo
BCEBO3MOXKHBIX CJIOB (KOJOBBIX KOMOMHAIMI) (PUKCUPOBAHHON JJIMHBI B TBOMYHOM
andasure. [IpeobpazoBanue 106010 andasuta K IBONYHOMY. KOaruecTBO pa3nmuyHbIX
CJI0B (PMKCUPOBAHHOM JJIMHBI B al(aBUTE OMPEIEICHHON MOLTHOCTH.

KoaupoBanue cuMBOJIOB OTHOTO ai(paBUTa C MOMOIIBIO KOJOBBIX CJIOB B APYTrOM
anasuTe, KOAOBas TAOIULIA, IEKOIUPOBAHHE.

Konuposanue tekctoB. PaBHomepnsbiii kos1. HepaBnomepnsbiii koa. Konuposka ASCIIL.
Bocemubutasie kogupoBku. [Tonstue o konupoBkax UNICODE. JlekonupoBanue
COOOIIIEHUH C HCTIONH30BAHUEM PABHOMEPHOTO U HEPABHOMEPHOTO KOJA.
NHudopmannoHHbIi 00beM TEKCTA

2.2

HupopMannoHHbIi 00beM JTaHHBIX. BUT - MUHUMAaJIbHASI €IMHHUIA KOJUYECTBA
uH(OPMAIIMH - TBOMYHBIN pa3psi. EquHuIbI n3MepeHus HHGOPMAIIMOHHOr0 00beMa
IaHHbBIX. buT, 6alT, KMJI00AWT, MeradanT, rurabamT.

CKOpOCTL nepcaayun JaHHbIX. EI[I/IHI/IIIBI CKOpPOCTH nIepcaavun JaHHbIX
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Koauposanue upera. L{Berosie Mmogenu. Monens RGB. I'ny6una xonupoBaHus.
[Tanmutpa.

PactpoBoe u BekTopHOE npescTaBieHue nzoopaxenuil. ITukcens. Ouenka
UH(POPMALIMOHHOT0 00beMa rpadMuecKuX JaHHBIX JJIS paCTPOBOI0 M300paXeHUs
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KOI[I/IpOBaHI/IC 3BYKa. PaBpHI{HOCTB M JacToTa 3anucu. KommdyecTBo KaHaI0B 3aIlkCH.

OrneHka KOIMYECTBEHHBIX TAPpaMETPOB, CBSI3aHHBIX C MPEACTABIEHUEM U XpPAaHEHUEM
3BYKOBBIX (pailyioB

2.5

Heno3unuonHble ¥ MO3UIIMOHHBIE CUCTEMBI cunciieHus. AndaBut. OcHOBaHUE.
Pa3Bepnyras popma 3anucu yncina. [lepeBon B 1eCATHUHYIO CUCTEMY YHUCETI,
3alMCaHHBIX B JPYTUX CUCTEMaX CUUCIICHUS.

Pumckas cucrema cuucieHus

2.6

JBonunas cucrema cuncienus. [lepeBox nensix yncen B npenenax ot 0 qo 1024 B
JIBOMYHYIO CUCTEMY cuucieHus. BoceMepuunas cuctema cuncienus. [lepeBos uncen u3
BOCHBMEPUYHON CUCTEMBI B JBOMYHYIO U JECATUYHYIO CUCTEMBI M 00OpaTHO.
[lectHanuarepuynas cuctemMa curciienus. [lepeBos yrcen U3 mecTHaAaTepPUIHON
CUCTEMBI B IBOUYHYIO, BOCBMEPUYHYIO U JECITHUHYIO CHCTEMBI U 00paTHO.

ApudmeTrnueckre onepaluy B ABOUYHONW CUCTEME CUHCIIECHUS
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2.7

Jlormdeckue BricKa3bpiBaHUs. JIornueckre 3HaYeHHsI BBICKa3bIBAHUN. DJIEMEHTApHBIC U
COCTaBHbIE BhICKa3bIBaHus. Jlormdeckue onepanuu: "u" (KOHBIOHKITHS, TIOTHYECKOE
yMHOXEHHeE), """ (IU3BIOHKIUSA, JOTHYECKOE ClIokKEeHuE), "He" (JJornyeckoe
otputianue). [Ipuopurer noruyeckux onepauuid. Onpeaenenre ICTHHHOCTA COCTaBHOTO
BBICKA3bIBaHUS, €CJIM M3BECTHHI 3HAUYECHUS HCTUHHOCTH BXOJISIIIIUX B HETO AJIEMEHTAPHBIX
BbICKa3bIBaHUH. Jlorndyeckue BoipakeHus. [IpaBuiia 3anmmcyu JJOTHYECKUX BhIPAKEHUH.
[TocTpoenure TabIHI HCTHHHOCTH JIOTUYECKHUX BBIPAKCHUM

2.8

Jlormueckue 3jeMeHThl. 3HAKOMCTBO C JIOTHUYECKMMH OCHOBaMH KOMIIBIOTEPpA

2.9

HerepBIBHBIe N JUCKPETHBIC MOJCIIN. I/IMI/ITaHI/IOHHBIe MOACIIHN. I/IFpOBBIe MOACIIH.
OHGHKa AICKBATHOCTHU MOACIIU MOACITIUPYEMOMY O6’BCKTy " OeJIsIM MOACIUPOBaHUA

2.10

Tabnnynbie MOJCJIN. Ta6JII/II_[a KaK IIpcaACTaBJICHUC OTHOIICHUA.

ba3pl JaHHBIX. OT60p B Ta6n1/1ue CTPOK, YAOBJICTBOPAOIINX 3aJaHHOMY YCJIIOBUIO

2.11

I'pad. Bepmuna, pedpo, myrs. OpueHTUPOBaHHBIC M HEOPUCHTUPOBaHHbBIE rpadbl. [lmnHa
(Bec) pedpa. BecoBas matpuma rpada. Jlnuna mytu mexay Beprmnamu rpada. [louck
ONTUMAJILHOTO TyTH B rpade. HavanpHas BepiinHa (MCTOYHHUK) U KOHEYHAsI BEPIIMHA
(cTok) B OpueHTHpPOBAaHHOM Tpade. BeruuciieHne KoamuecTBa MyTei B HAIPaBICHHOM
AIUKIINIeCKOM Tpade

2.12

Hepeso. Kopens, Bepinna (y3en), Juct, pedpo (ayra) aepesa. Beicora nepesa.
[Tonnepeso. [Ipumeps! ucronbp3oBanus nepeBbeB. Ilepedbop BapruaHTOB ¢ TOMOIIBIO
nepesa

ANTOPUTMBI U TPOTPAMMUPOBAHHE

3.1

CaoiicTBa asiroputma. CriocoObl 3aIUCH alNrOpUTMa (CIIOBECHBIN, B BUE 0JI0K-CXEMBI,
porpaMma).

CocraBieHne alropuTMOB U IPOTPAMM € UCIIOJIb30BAaHUEM BETBIICHUN, IIUKJIOB U
BCIIOMOTATeNbHBIX aJITOPUTMOB JJIs yIpaBieHus ucnonautenem (Podor, Yepenaiuka,
YepTexHUK U Apyrue). BeiolHeHNE alrTOPUTMOB BPYYHYIO U Ha KOMITbIOTEPE

3.2

SA3bik mporpammupoBanus (Python, C++, [lackans, Java, C#, [1IkonbHbII
AnroputMuyecKuit SA3bIK).

Cucrema nporpaMMHupOBaHusa: pCAAKTOP TCKCTA MPOrpaMm, TPAHCIATOP, OTIAJYHUK.
HepeMeHHaﬂ: THUII, UM, 3HAYCHUC. HGJ'IBIG, BCIICCTBCHHBIC 1 CUMBOJIBHBIC IICPEMCHHBIC.

OnepaTop InpucBarBaHUs. ApI/I(I)MCTI/I‘-ICCKI/IC BBIPAXKXCHUA U TOPAAOK UX BbIYUCIICHUS.
OHCpaI_II/II/I C OCJIBIMHA YUCJIaMU:. OCJIOYUCICHHOC AJCIICHUEC, OCTATOK OT ACJICHUA.
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Bersnenus. CocraBHble YCI0BHS (3aIIUCh JOTHYECKUX BBIPAXKEHUM HAa U3y4aeMOM SI3bIKE
nporpaMMupoBanus). HaxoxxaeHnue MUHMMyMa 1 MaKCUMyMa U3 IBYX, TPEX U YETBIPEX
yucell. Pelenne KBaApaTHOrO ypaBHEHUs, UMEIOLLETO BEIIECTBEHHBIE KOPHH.

[ukn ¢ ycnoBuem. Anroput™ EBKimma 11 HaX0XACHUS HAHOOJIBIIEro 001IIero
JIEUTEIIS IBYX HaTYpalIbHBIX YKcell. Pa3Onenue 3anucu HaTypajabHOTO YHCIIa B
MO3UIIMOHHOM CUCTEME C OCHOBAHMEM, MEHBIIIMM HJIM paBHBIM 10, HA OTIEIbHBIC IIUQPHI.

L1k ¢ mepeMEeHHOM. ANTOPUTMBI TPOBEPKH JEIMMOCTH OJHOTO LIEJIO0T0 YncIia Ha
Jpyroe, IPOBEPKH HATYPaJIbHOTO YUCIIA HA IPOCTOTY

3.3

O6paboTka CHMBOJIBHBIX JaHHBIX. CUMBOJIbHBIE (CTPOKOBBIE) TIEPEMEHHBIE.
[TocumBonbHast 00paboTKa cTpok. [logcyueT 4acTOThI MOSIBICHUS] CUMBOJIA B CTPOKE.
Berpoennsie GpyHKIMM 111 00pabOTKH CTPOK

3.4

Omnpenenenre BO3MOXKHBIX PE3yJIbTaTOB pabOThl aITOPUTMA IIPU JAHHOM MHO>KECTBE
BXOJIHBIX JAHHBIX, ONIPEAEICHIE BOSMOMXHBIX BXOAHBIX JAHHBIX, IPUBOAALINX K JAHHOMY
pe3yabTary

3.5

TabGmuunble BenmuuuHbl (MaccuBbl). OHOMEpHBIE MaccuBbl. COCTAaBIEHHE U OTIIAIKa
[IPOrpaMM, pealu3yIoIINUX TUIIOBbIE AITOPUTMbI 00pa0OTKH OJJHOMEPHBIX YHCIIOBbIX
MacCHBOB, Ha OJJTHOM M3 sI3bIKOB IiporpamMupoBanus (Python, C++, [lackans, Java, C#,
IkosbHBIA ANTOPUTMUYECKUN SI3bIK): 3aII0IHEHUE YMCIOBOTO MAacCUBa CIy4alHbIMU
YHCIaMHU, B COOTBETCTBUHU C (POPMYJION MIIM ITyTEM BBOJA YMCEIl, HAX0XKJICHHE CYMMBI
3JIEMEHTOB MacCUBa, JMHEWHBIM MOUCK 33 JaHHOTO 3HAYEHUS B MAaCCUBE, MO/ICUET
3JIEMEHTOB MacCuBa, YAOBJIETBOPSAIOLINX 3aJaHHOMY YCJIOBUIO, HAXO0XICHUE
MHUHHMMaJIbHOI'O (MAaKCUMAaJIbHOIO) 3JeMeHTa MaccuBa. COpTUPOBKA MacCuBa.

OO0paboTka MOTOKa JaHHBIX: BEIYMCIEHUE KOJIMYECTBA, CYMMBI, CPETHETO
apu(METHIECKOT0, MUHUMAIIBHOTO ¥ MAaKCUMAaJIbHOTO 3HAUYEHHS 2JIEMEHTOB
IIOCJIEI0OBATEIbHOCTH, YAOBIETBOPSIONINX 33 JaHHOMY YCIIOBHIO

3.6

VYnpasnenue. Curnan. O0partHast cBsi3b. [lonyyeHue curnanoB oT HU(QPOBBIX JaTYUKOB
(HampuMep, KacaHHs, PacCTOSHUS, CBETa, 3ByKa). [IprMepsI HCITOTb30BaHMS TPUHITUTIA
00paTHOM CBSI3M B CHCTEMax YIPaBICHHUS TEXHUIECKUMHU YCTPOMCTBAMH C TOMOIIBIO
JATYMKOB, B TOM YHCIIE B POOOTOTEXHUKE

HHupopmMalinoHHbIE TEXHOJIOTUN

4.1

TekcToBBIC JOKYMEHTBI U UX CTPYKTYPHBIC 3JICMEHTHI (CTpaHMIIa, ab3all, CTpoKa, CI0BO,
CHUMBOJ).

TekcToBBIN poIIECCOp - UHCTPYMEHT CO3/AaHus, peIaKTUPOBAHUS U (OPMATUPOBAHUS
TekcToB. [IpaBuna Habopa Tekcra. PenaktupoBanue Tekcta. CBoiicTBa CUMBOJIOB.
HIpudr. Tuns! mpudToB (pydrieHsle, ¢ 3aceukamu, MOHOIUpUHHBIE). [TomyxupHoe 1
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KypcuBHOe HauepTanue. CBoiicTBa ab3aleB: TpaHMIIbl, a03alHbII OTCTYII, HHTEPBAJ,
BeIpaBHHBaHueE. [Tapamerpsl cTpanuisl. CTuneBoe popMaTupoBaHUe.

CtpykTyprpoBaHue HHPOPMAILMH ¢ TOMOUIBIO CIIMCKOB U Ta0sull. MHOTOypOBHEBBIE
cnucku. Jlob6aBnenue TabauIl B TEKCTOBbIE JOKYMEHTHI.

BcraBka n3o0pakeHnii B TEKCTOBBIE TOKyMEHThI. O0TeKaHne n300paskeHHA TEKCTOM.
BxutoueHne B TEKCTOBBIN TOKYMEHT uarpaMm, GopmyIl, HyMepaluu CTpaHull,
KOJIOHTUTYJIOB, CCBUIOK M JPYTUX 3JIEMEHTOB

4.2

Pactposslie pucynku. Vcnonb3oBanue rpaduueckux MPUMUTHBOB.

Onepanuu perakTHpOBaHUS TpaprUeCKuX 00BEKTOB, B TOM YHCIIE MU(POBBIX
doTorpaduii: ©3MEeHEHUE pazMepa, 00pe3Ka, MOBOPOT, OTpaKeHue, paboTa ¢ 00IacTIMU
(BBIICITICHUE, KOTTMPOBAHKE, 3aJIMBKA [IBETOM), KOPPEKIIHUS [IBETA, SPKOCTH H
KOHTPACTHOCTH.

Bekropnas rpaduka. Co3gaHne BEKTOPHBIX PUCYHKOB BCTPOCHHBIMU CPEACTBAMHU
TEKCTOBOTO MPOIECCOpa UK APYTUX Mporpamm (TipuiiokeHui). JJo6aBienre BEKTOPHBIX
PUCYHKOB B TOKYMEHTEI
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[TonaroroBka MyJIbTUMEIUIHBIX pe3eHTarui. Caiiy. /lobaBieHue Ha CITaii]l TEKCTa |
n3o0paxxkenuil. Pabora ¢ HECKOIBKUMH ClIaliIaMU.

I[O6aBJ'IeHI/Ie Ha cnaﬁz[ AyAUOBU3YyaJIbHBIX JaHHBIX. AHuManms. anepccmnKH

4.4

Tunsl JaHHBIX B AYeiiKax JIEKTPOHHOM Tabnuiel. PegaktupoBanue u popmarupoBaHue
Tabnuu. BerpoenHbie GyHKIUU A7 TOUCKA MAaKCUMYMa, MUHUMYMa, CYMMBI U CPETHETO
apupmeTtrueckoro. CopTUpOBKa JaHHBIX B BbIJIEIEHHOM auana3one. [loctpoenue
JMarpaMm (TMCTOrpaMmMa, KpyroBasi [uarpaMma, TouedHas Auarpamma). Beibop tumna
JarpaMMBbl.

[IpeoOpazoBanue GpopmMyi npu KornupoBaHuu. OTHOCUTENNbHAS, a0COTIOTHAS U
CMEIIaHHas a/Ipecanus

4.5

VY c1oBHEIE BEIUHUCIICHUS B OJICKTPOHHBIX Ta6J'II/IIIaX. CyMMI/IpOBaHI/Ie U ImoacyeT 3Ha‘~ICHI/II\/JI,
OTBEYAIONIUX 3aJaHHOMY yclioBHUI0. OOpaboTka 60abIIuX HAOOPOB NaHHBIX. UNCIeHHOE
MOJICTTMPOBAHUE B JICKTPOHHBIX TaOIUIIaX

TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC (KP — xonTponbHas pabota, [IP- npaktuueckas pabota)

No Tema ypoka

/i
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Bcer KP TP o
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KomMmnbprotep — yHUBEpCaIbHOE BEIUMCIUTEIBHOE

. 04.09-

1 yCTpoiCcTBO, paboTatolee 1o nporpamme. TexHuka 08.09
0€30I1aCHOCTH U MpaBuiia paboThl HA KOMIIBIOTEPE. '
HcTopus u coBpeMEHHbIE TEHICHLIUN Pa3BUTHS 11.09

2 koMIibroTepoB. [Ip.p Nel «BxiroueHne komnproTepa u ) 5' 09
MOJTy4eHne MHPOPMALIUHU O eT0 XapaKTEPUCTHKAX. '
[Tporpammuoe obecnieuenre kommbroTepa. [IpaBoBas

3 oxpasa rporpaMm u aAaHHbIX. [Ip.p Ne 2 «3yuenne 18.09-
AJIEMEHTOB MHTEp(elica HCIOIb3yeMOl OleparmOHHOMI 22.09
CUCTEMBI»

@aiinel 1 nanku. OCHOBHBIE onepanuu ¢ (ainamu u

4 nankamu. [Ip.p Ne3,4 «BsirosiHeHE OCHOBHBIX Ollepaluii 25.09-
¢ Qaitnamu u nankamu. CpaBHEHUE Pa3MEPOB TEKCTOBBIX, 29.09
rpaduUecKuX, 3BYKOBBIX U BUIC0(AIIIOB.»

ApxuBanus JaHHbIX. Vcrionap30BaHKe pOrpaMM- 02.10

5 apxuBaTtopoB. IIp.p.Ne5 «Mcnosnp3oBanue nporpaMmsl 0 6. 10
apxmBaTopa ’
KoM1broTepHbie BUPYCHl U @aHTUBUPYCHBIE IPOIPAMMBI. 09.10

6 [p.p. N6 «3amura HHPOPMAIIH OT KOMITBIOTEPHBIX 1 3' 10
BHUPYCOB C IIOMOILbIO aHTUBUPYCHBIX TPOrPaMM» '
Komnsrotepnsie cetu. [lonck nnpopmanuu B cetu 16.10

7 Wntepner. p.p. Ne7 «Ilouck undopmannu mo KiroueBbIM ) 0' 10
CJIOBaM U MO U300pAKEHUIO» '
CepBuchl HHTEPHET-KOMMYHUKAMH. CEeTeBOM 3TUKET.

2 Crpareruun 6e3onacHoro noseneHus B Murepuere. Ip.p 23.10-
Ne8 «Mcnonp30BaHuE CEPBUCOB UHTEPHET 27.10
KOMMYHHKAIUI»

06.11-

9 WNudopmanus u naHHbIe

10.11
13.11-

10 WHpopmanroHHbIE TPOLECCHI 1711

1 Pa3znooOpa3ue s1361k0B U andaBuToB. EcrecTBeHHBIE U 20.11-
(dbopMasbHbIE S3bIKU 24.11

12 JIBonunslii andasut. [IpeoOpazoBanue a000ro andasuTa K 27.11-
JIBONYHOMY 01.12
[IpencraBieHne JaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B

04.12-

13 nsondHoM andasure. Ip.p. Ne9 «Omnpenenenue koga 08.12
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CHMBOJIa B pa3HbIX KOJUPOBKAX B TEKCTOBOM ITPOLIECCOPE»




14 Enununst nsmepenust vHGOpMaIMy U CKOPOCTH Mepeaadu 11.12-
JTAHHBIX 15.12
15 Konuposanue tekctoB. PaBHOMEpHBIE U HEPAaBHOMEPHBIE 18.12-
KOJIbI 22.12
16 JlexonupoBanue coodmenuii. MapopmarmoHHbIil 00bEM 25.12-
TEKCTa 29.12
Hudposoe npeacTaBieHre HENPEPHIBHBIX TaHHBIX.
09.01-
17 [Ip.p.Nel10 «Onpenenenue koaa 1sera B nanutpe RGB B 12,01
rpaduuecKoOM pelakTope» '
Koauposanue npera. Ouenka uHhpOpMamoHHOro o0bEMa
rpau4ecKuX JaHHBIX JJIs PACTPOBOTO H300paKCHHS. 15.01-
18
IIp.p.Nel1 «Coxpanenue pacTpoBoro rpaduuecKoro 19.01
M300pakeHHs B pa3HbIX (hopMaTax»»
19 Konuposanue 3Byka. IIp. p. Ne 12 «3anuce 3ByKOBBIX 22.01-
(haitiioB ¢ pa3IUYHBIM KaYECTBOM 3BYYaHUS» 26.01
20 PesepBHrlil ypok «KoHTposibHas paboTa 1o Teme 29.01-
"[IpencraBnenue nudopmanuu' 02.02
TexcToBblE TOKYMEHTBI, UX BBOJ U PEIAKTUPOBAHUE B
tekcToBoM npoueccope. Ip. p. Ne 13 «Co3nanue
71 HEOOJBIINX TEKCTOBBIX JOKYMEHTOB ITOCPEICTBOM 05.02-
KBIM(DUIIUPOBAHHOTO KJIABUATYPHOT'O MTUCHMA C 09.02
HCIOJIb30BaHHUEM 0a30BBIX CPEACTB TEKCTOBBIX
PENAKTOPOB»
2 dopmaTupoBaHUE TEKCTOBBIX JOKYMeHTOB. [Ip.p. Ne 14 12.02-
«DopMaTUPOBAHUE TEKCTOBBIX JTOKYMEHTOBY 16.02
73 [Tapametpsl ctpanunbl. Cnucku U Tabmuusl. [Ip.p. Ne 15 19.02-
«BcTaBka B JOKyMEHT TaOIuIl, 0pOpMIIEHHE CITUCKOBY 23.02
BcraBka HETEKCTOBBIX OOBEKTOB B TEKCTOBBIE IOKYMEHTHI. 26.02-
24
IIp.p. Ne 16 «BcraBka B JOKYMEHT GOpMYII» 01.03
WHTennexryanbHble BO3MOXHOCTH COBPEMEHHBIX CUCTEM
75 00paboTku TekcToB. [Ip.p. Ne 17 «Co3znanune HEOOTBIITNX 04.03-
TEKCTOBBIX JOKYMEHTOB C IUTATaAMH U CChIJIKAMHU Ha 07.03
UTAPYEMbIC UCTOTHUKM»
O000111eHE U CUCTEMATH3AIU 3HAHUI 110 TEME 11.03-
26
«TexkcroBbie TokyMeHThI». KoHTponbHas padota Ne2. 15.03
. 18.03-
27 I'padmueckuit penakrop. PactpoBsie pucyHKH. 22.03
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Omnepanuu peJaKTHPOBaHUs TpaPUUECKUX 00HEKTOB.

28 IIp.p.Nel8 «Co3nanue u pegakTupoBaHue NU300paKEHUS, B 1 1 01.04-
TOM Ymciie TUPpoBBIX GoTorpaduii, C MOMOIIBIO 05.04
HMHCTPYMEHTOB PacTpOBOro rpauueckoro peaaKkTopa
Bekropnas rpaduka. Ilp.p. Ne 19 «Co3nanue u 08.04

29 | penakTupoBaHHE W300paKEHUS C IOMOIIBI0 HHCTPYMEHTOB | 1 1 2' 04
BEKTOPHOTO TpaUyecKoro peaakTopa '

30 O06o00mieHre 1 cucTeMaTH3aIMsl 3HaHUH 110 TeMe 1 1 15.04-
«KomnbrotepHas rpaguka» KonrponsHast padora Ne3. 19.04

. . 22.04-

31 IToaroroBka MynbTUMEIUNHBIX ITPE3CHTALIAMN. 1 26.04
JloGaBieHue Ha claiij] ayJMOBU3yalbHBIX TaHHBIX,

3 aHuMauuu u runepccbuiok. [p.p. Ne20 «Co3znanue 1 1 29.04-
MIpe3EHTAlMH C TUIIEPCChIIKAMU Ha OCHOBE FOTOBBIX 08.05
11a0JI0HOB»

33 O000111eHE U CUCTEMATH3aIUs 3HAHUI 110 TEME 1 13.05-
«MynbTUMEIUIHBIE IPE3CHTALUN. 17.05

. . 20.05-

34 PesepBHblIit ypok. O600111€HNE U CHCTeMaTU3allls 3HAHUH. 1 24.05

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 20

8 KIIACC (KP — konTponbHas pabota, [IP- mpakTuueckas pabota)

No Tema ypoka KonunuecTBo uacoB Hata

u3yde

n/m Bcero | KP 11P HUS

04.09-

1 Heno3uimonHble U NO3UIMOHHBIE CUCTEMbI CUHCIICHHS 1 08.09

11.09-
2 PasBepnyTtas popma 3anucu yucia 1
15.09

3 JIBonuHas cucreMa cuucieHus. ApupmMerndeckue ) 18.09-
orepaly B IBOMYHON CUCTEME CUHCICHUS 22.09

4 BocsMepuuHas cuctema CUrciIeHus 1 25.09-

P 29.09
02.10-

5 [ITecTHanarepuyHas CUCTEMA CUMCIICHUS 1 06.10
09.10-

6 KonTponbnas padota Nel. «CuctemMbl CUHCTIEHUS 1 1 13.10
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16.10-

7 Jlornyeckue BbICKa3bIBaHUSA
20.10
23.10-
8 Jlormueckue onepanun «u», «UIN», «HEM
27.10
06.11-
9 OrnpesiesieHne HCTUHHOCTU COCTAaBHOTO BBICKA3bIBAHUS 1011
13.11-
10 Talauiel UICTUHHOCTH
17.11
20.11-
11 Jlornueckue 371€MEHThI
24.11

12 Kontponbhas padota No2. «D51eMeHThl MaTeMaTHYECKON 27.11-

JIOTUKU» 01.12
04.12-

13 [Tonstue anropurma. McnomHutenu alropuTMoB 08.12
CsoiicTa asiroputma. CriocoObl 3alIUCH aJITOPUTMA. 112

14 IIp.p.Nel «IIpeoOpazoBaHue anropuTMa u3 0 JHON GOPMBI ) 5' 1
3aIlMCHU B APYT'YIO» ’

15 AnroputMuyecKast KOHCTPYKIHSL «CIIETOBAHUE. 18.12-
JInHeWHBIN anropuTm 22.12

16 ANropuTMuYeCcKasi KOHCTPYKIIHSL «BETBJIICHUE»: MTOJHAS U 25.12-
HernoJtHast (POPMBI 29.12

09.01-

17 AnroputMuyeckasi KOHCTPYKIHS «TIOBTOPEHHE) 12.01
dopMalIbHOE UCTIOIHEHNUE AJITOPUTMA
[Ip.p Ne 2 « Coznanue 1 BHITIOJIHEHHE HA KOMITHIOTEPE 15.01-

18 HECJIOKHBIX aJITOPUTMOB C UCIOJIb30BaHUEM LIUKJIOB U 19.01
BETBJICHUH JIJIs1 YIIPABJICHUS UCIIOJHUTENIIMU, TAKUMU KaK
Po6ort, Uepenanika, YepTExHUK. »

19 Pa3paboTka HECTTOKHBIX AITOPUTMOB C UCIIOJIH30BaHUEM 22.01-
LUKJIOB /7151 yIIpaBiieHUs (POPMaTbHBIMU UCIIOJHUTENISIMU 26.01
PazpaboTka HECIIOKHBIX aJITOPUTMOB C HCIIOJIb30BaHUEM
IIMKIJIOB M BETBIICHUH /IS yIIpaBieHus (HOpMaTbHBIMU

20 ucnionauTeNsIME. [Ip.p. Ne 3 «Pa3paboTka st 29.01-
(hopMaATBHOTO MCTIOTHUTEISI AITOPUTMA, TIPUBOJISIIETO K 02.02
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Beimnonnenue anroputmos. IIp. p. Ned ««Pyunoe»

05.02-

21 HCIIOJTHEHUE TOTOBBIX aJITOPUTMOB IIPU KOHKPETHBIX 1 09.02
HCXOJHBIX TAHHBIX '
O06o0muieHne 1 cucTeMaTH3aIys 3HaHUH.

12.02-

22 Kontponbnas padota Ne3. «VICIIOTHUTENH U aJTOPUTMBI. 1 16.02
AJTOpUTMUYECKUE KOHCTPYKIIHH

19.02-

23 S3bik iporpammupoBanus. Cucrema nporpaMmmupoBanus. 1 23.02

24 Ilepemennsle. OnepaTop NpucBauBaHUs. 1 3?8?
[IporpammupoBaHUE JIMHEWHBIX aJITOPUTMOB.

25 [Ip.pNeS. IlporpaMmmupoBaHye TUHEUHBIX AITOPUTMOB, 1 04.03-
MIPEINOIaraloNINX BIUNCICHUE apU(PMETHUECKUX U 07.03
JIOTUYECKUX BBIPAKEHUID)

PazpaboTka nmporpamm, copepxkaIiux onepaTop 11.03-

26 1
BETBJICHUS 15.03

27 Juanorosas ominagka nmporpamm. [p.p. Ne6 «Pa3paboTka 1 18.03-
IIpOrpamMM, COJEpKaIIUX OIEPATOP BETBICHUA» 22.03

01.04-

28 [uki ¢ ycnoBuem 1 05.04

29 Huxn ¢ nepemennoit. [p.p. Ne7 «Pa3paboTtka nporpamm, 1 08.04-
COZIEPIKAILMX ONEpPaTOp ILUKIIA» 12.04

30 O6paboTka CHUMBOJIBHBIX JAHHBIX 1 13.04-

19.04
O60061IeHre U cucTeMaTu3alvs 3HaHU| 10 TeMe «SI3BIK 22.04-

31 1
nporpammupoBanus». KontponbHas padora Ned. 26.04
AHanus anroputmoB. OmnpeneneHue BO3MOXKHbBIX 29.04-

32 pe3yabTaToOB pabOThI ATOPUTMA MTPH 3aJaHHOM 1 0 8‘ 05
MHO’KECTBE BXOJHBIX JaHHBIX '

13 Ananus anroputmoB. OnpeieneHne BO3MOKHbBIX 1 13.05-
BXOJHBIX JAHHBIX, IPUBOJALIUX K JAHHOMY PE3ylbTaTy 17.05

34 PesepBHblil ypok. O60011€HNE U CUCTEMAaTH3alHsl 3HAHUH 1 20.05-
U yMEHUH 1o Kypcy HHpOpMaTHKH 8 Kilacca 24.05

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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9 KJIACC (KP — xouTpoasHas padora, [1P- mpakTtuueckas paborta)

No Tema ypoka KoanuectBo yacoB Jlata
u3yue
n/n Beero KPP gug
1 I'mo6anpHas cets UuTepuer. IP-agpeca y3nos. boibime 1 04.09-
JaHHEBIE. 08.09
Nudopmannonnas 6e3onacHocTs. [Ip.p. Nel «Co3nanue
) KOMILUICKCHBIX HH()OPMAITMOHHBIX OOBEKTOB B BUJIC 1 1 11.09-
BeOCTpaHUII, BKIIFOYAIOIINX IpapuiIecKue 00beKThI, C 15.09
HCIIO0JIb30BaHUEM KOHCTPYKTOPOB (II1a0JIOHOB)»
VYyer nousaTHst 00 HHPOPMAIIMOHHOM 0€30TTaCHOCTH MPH
CO3/IaHUU KOMIUIEKCHBIX HH()OPMAIIMOHHBIX OOBEKTOB B
Buje BeO-ctpanuil. [1p.p. Ne2 «3nakomMcTBO € 18.09
3 MexaHu3MaMu oOecIieueHus MPUBATHOCTH M Oe3omacHor | 1 1 22' 09
paboTsl ¢ pecypcamu cetu IHTepHET, MEeTOJaMU '
ayTeHTU(UKALUY, B TOM YHCIIE TPUMEHSIEMbIMH B
CepBHCAX TOCYCIYT»
Bunsl gestensHoctu B cetn Matepuer. [p.p Ne3 «Ilouck 25.09
4 nHpopMmanuu B cetr MHTEpHET 110 3ampocam ¢ 1 1 ) 9' 09
MCIOJIb30BAaHUEM JIOTHUECKUX OTEpaliuii» '
Oo6naunbie TexHOJOTHH. VcTionb30BaHNe OHIAH-0(HCa
5 1151 pa3paboTKH TOKyMeHTOB. [Ip.p. Ned 1 1 02.10-
«Mcnonp3oBaHue oHNalH-0(Hca I pa3pabOTKU 06.10
JIOKYMEHTOB»
O060011eHre U cucTeMaTU3alys 3HaHUH 10 TeMaM
6 «I'noGanpHas cetb UHTEpHET U CTpaTeruu 6€301macHOTO ) 09.10-
MOBE/ICHU B Hel», «PaboTa B MHQOpMaIIMIOHHOM 13.10
MIPOCTPAHCTBE
. 16.10-
7 Mopenu u mogenupoBanue. Knaccudukanuu Mozenei. 1 2010
23.10-
8 TabanyHbIE MOIEITH. 1
27.10
Pazpabotka ogHoTabMMuHOM 0a3bl JaHHBIX. CocTaBIeHUE
9 3ampocoB k 0aze manHbIX. [Ip.p. Ne 5 «Coznanue 1 1 06.11-
0oIHOTAOIMYHON 0a3nl JaHHBIX. [IoOMCK TaHHBIX B TOTOBOM 10.11
6aze»
I'pad. BecoBast matpunia rpada. J[nuna myti Mexay 13.11
10 BeplIrHaMu rpada. Beruncienue konuuecTBa myTei B 1 '

HaIpaBJIEHHOM allUKJINYeCKOM rpade.

17.11
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20.11-

11 Hepeso. [Tepedbop BapuaHTOB ¢ MOMOIIBIO JepeBa 2411
MaremaTrnueckoe MOAEITMPOBAHUE.

12 27.11-
[Ip.p. Ne 6 «IIporpammuas peanu3anusi IpOCTEHIITNX 01.12
MaTeMaTHYECKUX MOJIEei»

DTanbl KOMIBIOTEPHOTO MOJICITHUPOBAHMUSL.

13 04.12-
IIp.p. Ne 7 «PaboTa ¢ rOTOBBIMU KOMITBIOTEPHBIMHU 08.12
MOJIETISIMU U3 PA3JIUYHBIX MPEAMETHBIX 00JIacTeil»

14 O0600mmenue u cuctematusarus 3Hanuii. KontposbHas 11.12-
pabora Nel. «MojaenupoBaHue KaK METO]T TO3HAHMS 15.12
[IporpammupoBanue. Paz0uenue 3a1auu Ha MoA3aaaun.

CocraBiieHre aJIrTOPUTMOB U ITPOTPAMM C
MCIOJIb30BaHHUEM BETBJICHHH, IUKIIOB U
BCIIOMOTaTENbHBIX aIrOPUTMOB. 18.12-

15 '
[Ip.p. Ne8 «CocraBnenue nporpamm ¢ UCIOJIb30BaHUEM 22.12
BCIIOMOTaTEJIbHBIX AJITOPUTMOB JIJIS1 YIIPABICHUS
WCIIOTHUTENISIMH, TAKUMU Kak Pobot, Uepenamika,

YepTéKHUK»
25.12-

16 OnHOMEpHBIE MACCUBBI

AHOME 29.12
09.01-
17 TunoBbie anropuT™Mbl 00PaOOTKH MacCCHBOB 12.01
15.01-
18 CopTtupoBka MaccuBa
PP 19.01
O6pabotka nmoroka faHHbIX. [Ip.p Ne9 «CocraBnenue u 2901

19 OTJIaJIKa MPOTPaMM, PEATU3YIOIINX TUIIOBBIE AIITOPUTMBbI ) 6' 01
00pabOTKH OJTHOMEPHBIX YUCIIOBBIX MaCCHBOBY» '

20 O0600menue u cuctematusaius 3Hannii. KonrponbHas 29.01-
pabota Ne2. «Pa3paboTka alrOpUTMOB U IPOTPaAMM» 02.02

05.02-

21 VYupasnenue. Curnan. OOpatHas cBA3b

09.02
Po6oTtuzuposannsie cucreMsl. [Ip.p. Ne 10 «3HakomMcTBO 12.02

22 ¢ yueOHOi1 cpenoit pa3paOoTKH MPOrpaMM yIpaBIeHUS ) 6. 0
JBIDKYIIIAMECS pPOOOTAMI» ’

23 DneKTpoHHBIE TaOIUIEI. THIIBI TaHHBIX B STYEHKaX 19.02-
AJIEKTPOHHOU TAOIHIIBI 23.02
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26.02-

24 PenmaktupoBaHue U (popMaTHpOBaHKE TAOIHULL 1 01.03
Berpoennbie pyHKIMM 11 TOMCKA MAKCUMYMA,

MUHUMYMa, CyMMBI 1 CPEIHETO apu(hMETUIECKOTO. 04.03-

25 1 1 '
IIp.p. Nell «BBoa manHbIX U hopmys, ohopMIeHHE 07.03
TaOJIULIBEDY
CoptupoBka 1 QpuIbTpalys JaHHBIX B BHICICHHOM

11.03-

26 muanasone. [Ip.p. Ne 12 «CoprtupoBka u puiibrpanus 1 1 15.03
IAHHBIX» )
[Toctpoenue quarpamm u rpauKoB B SJEKTPOHHBIX

18.03-

27 tabmunax. [Ip.p. Ne 13 «I[locTpoenne quarpamm u 1 1 .03

rpaduKOB» '
01.04-

28 OTtHocuTenbHast, a0CONIOTHAS U CMELIaHHAsl aJjpecanus 1 05.04
VY cnoBHBIC BRIYUCIICHUS B AJICKTPOHHBIX TaOIUIIAX.

29 [Ip.p Ne 14 «BpinonHeHue pacu€ToB 10 BBOJUMBIM 1 1 08.04-
noJib3oBaresieM popmysaMm ¢ UCIOIb30BaHUEM 12.04
BCTPOEHHBIX (DYHKITUII»

O0paboTka 6obIINX HAOOPOB JTaHHBIX. 15.04-

30 1 1 '
[Ip.p. Ne 15 «O6paboTka 60nbIINX HAOOPOB TAHHBIX 19.04
YucieHHOe MOACIIMPOBAHNE B AJICKTPOHHBIX TaOJIUIIAX. 22.04-

31 1 1
IIp.p. Ne 16 «HUucneHHOE MOIETUPOBAHUEY 26.04
O06001eHre U cucTeMaTU3alus 3HaHU| 10 TeMe 29.04-

32 1
«DNEKTPOHHBIE TAOIUIBD) 08.05
Ponp uabOpMaIIMOHHBIX TEXHOJIOTUN B PA3BUTHHI
SKOHOMHUKH MHUPA, CTpaHbl, PETUOHA. 13.05-

33 1 1 '
[Ip.p. Nel17 «Co3nanue mpe3eHTauu o Npoeccusx, 17.05
cBa3aHHbIX ¢ UKTy.

PesepBHbIit ypok. O60011I€HNE U CHCTeMaTU3aIIUA. 20.05-

34 1
Hrorosoe nosropeHue 24.05

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 17
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