148. depepanbHaa paboyass nporpamma no y4yeOGHOMYy npeameTty
"UHdopmaTuka" (6a3oBbIN YPOBEHbD).

148.1. denepanbHas pabouas nporpamMma mo yueOHoMy mnpeamery "Hndopmarnka'
(6a30BBII YpOBEHB) (Z1ajee COOTBETCTBEHHO - IporpamMma Io uHbopmaThke, WH()OpMATHKA)
BKJIIOYAET TOSCHUTEIBHYIO 3allUCKy, CoOJepX)aHue OOydYeHHs, IUTAHUPYEeMbIe pe3yJIbTaThl
OCBOCHHS MTPOTPaMMBI 110 HH(DOPMaTHKE.

148.2. NosAcHUTenbLHaA 3anucka.

148.2.1. Tlporpamma mo wuHPOpMATHKE Ha YpPOBHE OCHOBHOTO 0OmIero oOpa3oBaHUS
COCTaBJE€HA Ha OCHOBE TPeOOBaHWI K pE3ylbTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTeNbHOM
IporpaMMbl  OCHOBHOTO o00IIero ooOpaszoBanus, npeacraBieHHbx B ®I'OC 00O, a Ttakxke
denepanpHOl paboyeil mporpaMMbl BOCTIUTAHUSI.

148.2.2. Tlporpamma mo mHGOpPMATHKE JaeT MPEACTABICHUE O IENIAX, OOIIeH cTpaTerun
oOydeHHUs, BOCIUTAHUS W Pa3BUTUA OOy4aIOUIUXCS CpeAcTBaMH WHGOPMAaTUKU Ha 0a30BOM
YpOBHE, YCTAHABIMBAaET O0053aTEIbHOE INPEIMETHOE COJAEpNKAHUE, NPEIyCMAaTPUBAET €ro
CTPYKTYpUPOBaHHUE MO pa3zesiaM U TeMaM.

[IporpaMmMa 1o uH(pOpMAaTUKE ONpENEIsieT KOJMYECTBEHHbIE M  KayeCTBEHHbIE
XapaKTepUCTUKU Yy4eOHOro marepuana Ui KaKJIOro roja HW3y4eHHs, B TOM YHCIE s
COJIEP)KaTeIbHOIO HAMOJHEHUsI PAa3sHOro BUJA KOHTPossl (IPOMEXYTOYHOW aTrTecTaluu
00y4arouxcsi, BCEpOCCUUCKHUX TPOBEPOUYHBIX pabOT, TOCYAAPCTBEHHOW UTOTOBOM aTTECTALINH).

[Iporpamma o uHpOpMATHKE SBISETCA OCHOBOM IJIi COCTABJICHHUS aBTOPCKUX YYEOHBIX
[IPOTrpaMMm, TEMATUUECKOIO INIAHUPOBAHUS Kypca YUUTEIIEM.

148.2.3. lensamu u3zydyeHus: M”HPOPMATUKU Ha YpPOBHE OCHOBHOI'O 00Iero odpazoBaHUs
SIBIISIFOTCSI:

(bopMHpOBaHHE OCHOB MHPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHSL HaykKM HH(OPMATHKH, JOCTM)KEHUSIM HAayYHO-TEXHHYECKOTo Iporpecca H
00LIECTBEHHON MPAKTHKY, 3a CUET Pa3BUTHS MPEACTaBIeHUN 00 HHGOPMaIMU KaK O BaXKHEHUIIEM
CTPAaTETUYECKOM pecypce pa3BUTHsl JHMYHOCTH, TOCYAapCTBa, OOLIeCTBAa, MOHUMAHHS pOJIU
MH(}OPMaLIMOHHBIX MPOLIECCOB, MHPOPMAIIMOHHBIX PECYPCOB U MH(OPMALIMOHHBIX TEXHOJIOTUH B
ycIoBUAX 1M(poBoI TpaHCcHOpMaII MHOTHX C(ep KU3HU COBPEMEHHOTO O0IIIECTBa;

o0ecrnieyeHre yciaoBHM, CIOCOOCTBYIOUIMX PAa3BUTHIO AITOPUTMHYECKOIO MBILIUIEHUS KaK
HEOOXOIUMOTO YCIIOBUSI TPO(HECCHOHATHFHON NEATEIbHOCTH B COBPEMEHHOM HH(GOPMAIMOHHOM
oO1ecTBe, MPEANOJararolero CrnocOOHOCTh O0yYaromerocs: pa3ouBaTh CIOXKHBIE 3a/lauyd Ha
Oonee TpoCThIe MOA3aJaud, CpaBHUBATh HOBBIC 3aJaud C 3aJauyaMU, PEIICHHBIMH paHee,
OTIPEICIIATH IIATH JIUIS JOCTHKCHHS Pe3yibTaTa v TakK Jaee;

(dbopMUpOBaHHE U PA3BUTHE KOMIIETCHIIMH OOydaromuxcsi B 00IacCTH HCIOIb30BAHUS
I/IH(1)OpMaHI/IOHHO-KOMMYHI/IKaHI/IOHHBIX TeXHOHOFHfI, B TOM 4YHUCJIIC 3HaHI/II\/’I, YMeHI/Iﬁ 1 HABBIKOB
paboTel ¢ uH(OpManMel, MPOrpaMMHUPOBAHUS, KOMMYHHKAIIUM B COBPEMEHHBIX ITH(PPOBBIX
cpenax B yCJIOBHSIX oOecTieueHrs] HHPOPMAIIMOHHON 0€30MaCHOCTH JIMYHOCTH 00YYaroIIerocs;

BOCIIUTAaHHE OTBETCTBEHHOIO0 M M30MPATENBbHOIO OTHOLICHUS K MHGPOPMALUU C YyYETOM
MIPaBOBBIX M JTHUYECKUX AaCHEKTOB €€ pacCIpOCTPAHEHMs, CTPEMIICHHS K IPOAOHKEHHUIO
oOpa3oBaHusl B 00JacTH MH(MOPMALMOHHBIX TEXHOJOTMH W CO3MJATENbHON AEATENbHOCTU C
MPUMEHEHHUEM CPEJICTB MHPOPMAITMOHHBIX TEXHOIOTHIA.



148.2.4. UndpopmaTrka B OCHOBHOM 00IIIeM 00pa30BaHUU OTPAXKACT:

CYHIIHOCTb I/IH(bOpMaTI/IKI/I Kak HaquOﬁ JUCHUITIIMHBI, H3yanOHleﬁ 3aKOHOMCPHOCTH
MNPOTCKAHUA M BO3MOXHOCTHU aBTOMATU3allMU I/IH(bOpMaLII/IOHHBIX IMpouecCCOB B PA3JIMYHBIX
CHCTEMaAX,

OCHOBHBIE OOJIACTH TPUMEHEHHs HH(MOPMATHKH, TPEKIE BCEro HHPOPMALUOHHBIC
TEXHOJIOTUH, YIIPABJICHUE U COLMANBHYIO Cepy;

MEXIUCIUIUTMHAPHBIN XapakTep HHPOPMATUKU U UH(OPMAIIMOHHOH e TEITbHOCTH.

148.2.5. N3yuenne nH(GOPMATUKU OKa3bIBACT CYIIECTBEHHOE BJIMSHUE HA (hOPMHPOBAHHE
MHUPOBO33PEHHUST 00YJAIOIIETOCs, €r0 XKU3HEHHYIO TO3UIINIO, 3aKJIabIBACT OCHOBBI MIOHUMAHUS
OPUHLIUIIOB (YHKIMOHUPOBAHMUSI U HUCIHOJB30BaHUS HWHGOPMAIMOHHBIX TEXHOJOTHM Kak
HEOO0XOMMOTO0 MHCTPYMEHTa NPAaKTUYECKH JIOO0OM IESITEeNbHOCTH M OJHOTO M3 Hamboiee
3HAYUMBIX TEXHOJOTHYECKUX IOCTHKEHHI COBPEMEHHOW HUBUIM3aluU. MHOTHE MpeIMETHbIC
3HAHHUS U CIOCOOBI JEATEILHOCTH, OCBOSHHBIC O0YYAIONIMMUCS MPU M3YYCHHH WH(POPMATHUKH,
HAXOJAT MPUMEHEHHE KaK B paMKax 00pa30BaTeIbHOrO MpPOIEcca, TaK U B MHBIX KU3HEHHBIX
CUTYyallUsiX, CTAHOBATCS 3HAYUMBIMH i1 (OPMHUPOBAHHUS KAYECTB JIMYHOCTH, TO €CTh
OpUEHTUPOBaHbI Ha (HOPMUPOBAHUE METANPEIMETHBIX U JTMUHOCTHBIX PE3YIHTATOB OOYUCHHS.

148.2.6. OcHoBHBIe 3amaun ydeOHOro mpenmera "MHpopmartmka" - chopmupoBath y
oOyJaromuxcs:

MOHWMAaHWE MPUHIUIIOB YCTPOMCTBA W (PYHKIMOHHPOBAHUS OOBEKTOB IH(PPOBOTrO
OKpYXXCHHS, TPEICTABICHUS 00 HMCTOPHM M TEHACHIMAX Pa3BUTHA HHOOPMATUKU MEPUOAA
ppoBOH TpaHCPOPMALIUU COBPEMEHHOTO OOIIECTBA;

3HAHUA, YMCHUA U HABBIKU FpaMOTHOﬁ IIOCTAaHOBKH 3aJa4, BOGHHKAIOIIIHUX B HpaKTquCKOﬁ
ACATCIIBHOCTH, AJId UX PCIICHHA C ITIOMOUIBIO I/IH(i)OpMaLII/IOHHBIX TGXHOJIOFI/II\/JI, YMCHHA 1 HABBIKH
q)OpMaJ'II/BOBaHHOFO OIIMCaHMA ITOCTABJICHHBIX 3a/a4,

0a30BbIe 3HAHUA 00 MHPOPMAIIMOHHOM MOJICTUPOBAHHUH, B TOM YHCIIE O MaTEMaTUYECKOM
MOJICJIUPOBAHUY;

3HAHUC OCHOBHBIX AJTOPUTMHUYCCKHUX CTPYKTYp WU YMCHHUC NPUMCHATHL O3TH 3HAHUA IJId
MOCTPOCHUS AJITOPUTMOB PCIICHUSA 3a4a4 110 UX MATCMATHYCCKUM MOICIIAM;

YMCHHUA W HABBIKU COCTaBJICHUSA IMPOCTBIX IHpOrpaMM IO IMOCTPOCHHOMY aJIr'OPUTMY Ha
OIHOM U3 A3bIKOB ITPOrpaMMHPOBAHUS BBICOKOT'O YPOBH;

YMEHHUSI U HaBbIKU 3()(PEKTUBHOTO MCTI0Ib30BaHMSI OCHOBHBIX TUIIOB MPUKJIAIHBIX IPOTrPAMM
(mpuII0’KeHMit) 001Iero Ha3HaYeHUs! U MH()OPMAIIMOHHBIX CUCTEM JUISl PELIEHUs C UX TOMOIIbIO
NPAKTUYECKUX 3ajad, BJaJeHHE O0a30BbIMH HOpMaMu HHGOPMAIMOHHOM JTUKM M IIpaBa,
OCHOBaMHU MH(POPMALIMOHHOM G€30M1aCHOCTH;

YMEHHE TPAMOTHO HWHTEPIPETUPOBATh PE3YNbTaThl PEHICHUs IPAKTHYECKHX 3adad ¢
IOMOIII0  MH(GOPMAIMOHHBIX  TEXHOJOTHH, MPUMEHSATh IOJyYEHHBIE pe3yJlbTaThl B
IIPaKTUYECKON NEATEIbHOCTH.

148.2.7. Llenn u 3agauu u3y4yeHHss HHPOPMATHUKHM HA YPOBHE OCHOBHOI'O OOIIETo
00pa30BaHus ONpPENENAI0T CTPYKTYpy OCHOBHOTO COJEp)KaHUS y4eOHOro IpeaMeTa B BUAE
CJIEYIOIINX YEThIPEX TEMAaTUUYECKUX Pa3EIIOB:



1dpoBasi TPaMOTHOCTE;
TEOPETHYECKHE OCHOBBI MH(POPMATUKH;
QITOPUTMBI U IPOTPaMMHUPOBAHNUE;
WH(POPMAIIMOHHBIE TEXHOJIOTHH.

148.2.8. Ob1iee yncao 4acoB, PEKOMEH/I0BAaHHBIX JJIs U3Y4eHUsI HHPOPMATHKU HAa 6a30BOM
ypoBHe, - 102 gaca: B 7 kiacce - 34 yaca (1 yac B Hezeno), B 8 kiacce - 34 gaca (1 4ac B Hezelno),
B 9 kitacce - 34 gaca (1 gac B Heeno).

148.3. CopepxaHme oby4yeHnA B 7 Knacce.
148.3.1. lludpoBast rpaMOTHOCT.
148.3.1.1. KomnbroTep - yHUBEpCaIbHOE YCTPONUCTBO OOPAOOTKY IaHHBIX.

KomnbroTep - yHuBepcanbHOE BBIYMCIUTEIBLHOE YCTPOHUCTBO, paboTaroliee 1o NporpaMme.
Tunel ~ KOMIBIOTEPOB:  NEPCOHANBHBIE  KOMIBIOTEPHI,  BCTPOCHHBIE  KOMIIBIOTEPHI,
CYIIEepKOMIbIOTEpbl. MOOUIIbHBIE YCTPOWCTBA.

OcHOBHbIE KOMIIOHEHTHI KOMIIbIOTEpa M MX HazHaueHue. [Ipoueccop. OmepaTuBHas u
JIOJITOBpPEMEHHAs NaMsATh. Y CTpOHCTBa BBOJIA U BbIBOJIa. CEHCOPHBIN BBOA, JATYMKH MOOUIIBHBIX
YCTPOMCTB, CpesicTBa OMOMETPUUECKON ayTeHTU(PUKALIUY.

Hcrtopus pa3BUTUS KOMIIBIOTEPOB M INporpamMmHoro ootecneueHus. IlokoseHus
KOMIIbI0TepOB. COBpEMEHHBIE TEHICHIIUU Pa3BUTHS KOMIIbIOTEPOB. CylepKOMIBIOTEPHI.

HapaJ'IJ'ICJ'ILHLIe BBIYMCIICHHUA.

[lepconanbubiii kommbtoTep. I[Ipomeccop M ero XapakTepUCTHKH (TaKTOBash 4acToTa,
paspsaaHocTh). OnepaTuBHas MaMATh. JlolroBpeMeHHast maMsaTh. Y CTpOHCTBa BBOJIA U BBIBOJA.
O0beM XpaHUMBIX JaHHBIX (ONIEpaTUBHAS MaMSITh KOMIBIOTEPA, )KECTKUN U TBEPAOTENbHBIN TUCK,
MOCTOSIHHAS MaMATh CMAapT(OHA) U CKOPOCTh JIOCTYIA AJISl pa3IMUHBIX BUJIOB HOCHUTEIEH.

Texnuka 6e30macHOCTH U IIpaBUiIa pabOTHI HA KOMITBIOTEPE.
148.3.1.2. [IporpaMMsbl U JaHHBIE.

[IporpamMmMHoe oOecrieuenne kommbioTepa. [lpukinaaHoe mnporpaMMmHOoe oOecredeHHe.
CuctemHoe mnporpaMMHoe obecneueHue. Cucrtemsl nporpammupoBaHus. [IpaBoBas oxpaHa
nporpaMM U JaHHbIX. becruiatHble M yclioBHO-OecruiatHble mnporpammbl.  CBoOoOgHOE
nporpaMMHoOe oOecrieueHue.

@aitnel 1 nmanku (karanoru). IlpuHnunel moctpoeHus: QaitnoBeix cucreM. [lonmHoe ums
daitna (manku). Ilyte kx ¢aitny (manke). Pabora ¢ ¢aiimamu W Karajmoramu cpeacTBaMu
OTIEPAIIIOHHON CHCTEMBI: CO3/1aHNe, KOMMMPOBAaHHE, IIEPEMEICHHE, TEPEUMEHOBAHUE U YAAJICHUE
¢aiino u nanok (karanoron). Tumsl ¢aitnos. CoiicTBa (haitnoB. XapakTepHble pa3Mepsl (ailioB
pa3IMyYHbIX THUIIOB (CTpaHMIA TEKCTa, JJIEKTpPOHHas KHuWra, ¢ororpadus, 3amuch [ECHU,
BUJICOKJINII, TOJTHOMETPaKHBIH (MIbM). ApXuBalMs JaHHbIX. VIcroiib30BaHHE MpOrpamMM-
apxuaropoB. Daiinosbiit MeHemxkep. [louck ¢aitioB cpeacTBamMu OnepanMoOHHON CUCTEMBI.

KOMHL}OTepHHC BHUPYCHI U JpYTU€ BPCIAOHOCHLIC ITPOTrPaAMMEBIL. HpOFpaMMLI JJIA 3allUThI OT



BHUPYCOB.
148.3.1.3. KomnbroTepHbIE CETH.

OO0benuHeHNe KOMITBIOTEPOB B ceTh. Ceth MHTEpHET. BeO-cTpanuna, Be6-caidT. CTpykTypa
aapecoB BeO-pecypcoB. bpaysep. IlouckoBeie cuctembl. [lowck mHbOpMAMKU 1O KIHOYEBBIM
CJIOBaM U 10 u300paxkeHuto. JlocToBepHOCTh HHPOPMALINH, TOTy4eHHOH 13 MIHTepHeTa.

CoBpeMeHHbIE CEepBUCH UHTEPHET-KOMMYHHUKAIUH.

CereBoii 3THKeT, 0a30Bble HOpPMBI HMH(OPMAIMOHHOW AITHKM W TpaBa Npu padoTe B
Nurtepuere. CtpaTernn O0e3omacHoro noseaeHus B IHTepHeTe.

148.3.2. Teopernueckne OCHOBBI HH(POPMATHKH.
148.3.2.1. Undopmanus u uHPOPMAITMOHHBIEC MTPOIIECCHI.
Wudopmanus - 0o1HO U3 OCHOBHBIX MOHITHN COBPEMEHHOW HAYKH.

Wndopmanus Kak CBEICHUs, IpeJHA3HAUCHHbIC I BOCHPUATHS UYEIOBEKOM, M
uHpOpMaNs Kak JaHHBIe, KOTOPBIE MOT'YT ObITh 00pab0TaHbl aBTOMAaTH3UPOBAHHOM CUCTEMOIA.

HI/ICerTHOCTB JaHHBIX. Bo3MoXHOCTE OnMcaHus HCIIPCPBIBHBIX 00BEKTOB U IIpoueccoB €
MMOMOIIBIO JUCKPCTHBLIX JaHHBIX.

WudopmanroHHbIe IPOLIECCH] - MPOLECCHI, CBA3aHHBIE C XpaHEHHEM, NIPeoOpa3oBaHUEM U
nepeaaden JaHHbIX.

148.3.2.2. IIpencrapiienre HHPOPMAIUH

CumBon. Ancdasut. MomHuocts andabura. Pa3zHooOpasue S3bIKOB W an]aBHUTOB.
EcrectBeHHble 1 (hopMalibHBIE A3BIKU. AJ(PABUT TEKCTOB HA PYCCKOM s3bIKe. J[BOMUHBIN andaBuT.
KonnuecTBo BCEBO3MOXKHBIX CJI0B (KOAOBBIX KOMOMHAIMIT) PUKCUPOBAHHON JITMHBI B TBOMYHOM
andasute. IIpeobpazoBanue yoboro andaBuTa K ABOUYHOMY. KOJIMYECTBO Pa3IUYHBIX CIIOB
($uKCHpPOBaHHOM AJMHBI B all(paBUTE OMPEIEICHHON MOIITHOCTH.

KO,I[I/IpOBaHI/Ie CHUMBOJIOB OJJHOT'O aJ'I(I)aBI/ITa C MOMOIIBIO KOAOBBIX CJIOB B APYI'OM aJ'I(I)aBI/ITC,
KoaoBas Ta6J'II/IIIa, ACKOOWPOBAHHUC.

JlBouunslii koxa. IlpeacrtaBieHne MaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B JBOMYHOM
andasure.

WHudopmannoHHbIi 00beM JaHHBIX. BUT - MUHMManbHas eMHULIA KOJIMYeCTBAa HHPOPMALIUU
- JBOMYHBIM pa3psia. EnuHunel n3mepeHuss MHPOpPMAIMOHHOTO OoO0beMa JaHHbIX. but, Oailr,
KUI100aiT, MerabamnT, rurabamT.

CxopocTh niepeaun JaHHbIX. EAMHUIBI CKOPOCTH Nepeaayu JaHHbIX.

KongupoBanue texcroB. PaBHOoMepHbli kox. HepaBHomepnsiii kon. Kommposka ASCIIL
Bocemubutasie konupoBku. [lonsitue o komupokax UNICODE. [lekoaupoBanue cooOmieHu ¢
UCIIOJIb30BaHUEM PAaBHOMEPHOTO U HEpaBHOMEPHOTO Koja. MHpopMalnoHHbIH 00beM TeKCTa.

Hckaxxenne nHpopmalyu rnpu rnepeaaye.

OOmee mnpexacraBieHne O LU(POBOM MPEJCTABICHUU AayAWOBH3YalIbHBIX M APYTHX



HEIPEPHIBHBIX JAHHBIX.
Konuporanue nisera. [[BeroBrie monenu. Monens RGB. I'myOuna konupoBanus. [TaauTpa.

PactpoBoe u  BekTOpHOE  mpeicTaBieHue — u3oOpaxkenuil. Ilukcens.  Onenka
MH(POPMALIMOHHOT0 00beMa rpaduuecKuX JaHHbBIX AJIS pACTPOBOIO H300paKEHHUS.

Koauposanue 3Byka. PaspsinHocTs 1 yactoTa 3anucu. KoanuecTBo kaHaJIOB 3alIUCH.

OueHka KOJMYECTBCHHBIX I1apAMETPOB, CBSI3aHHBIX C MPEACTABICHHEM M XPaHCHUEM
3BYKOBBIX (DaiijIoB.

148.3.3. UadopmarimoHHbIC TEXHOJIOTHH.
148.3.3.1. TexkcToBbIE JOKYMEHTHI.

TekcToBbIe TOKYMEHTBI U MX CTPYKTYPHBIC DJIEMEHTHI (CTpaHMIa, ad3all, CTPOKa, CIOBO,
CHUMBOJ).

TexkcToBBIN TpoLleCCOp - MHCTPYMEHT CO3JIaHUs, PEJAKTUPOBAHUSA U (POpMATHPOBAHUS
TekcToB. [IpaBuia Habopa Tekcta. PemakrupoBanue Tekcra. CroiictBa cuMBoIoB. [Ipudr. Turmst
upudToB (pyOseHsle, ¢ 3acedykaMu, MOHOIIKUPUHHBIE). [lonyXupHOEe U KypCcHBHOE HauepTaHHUE.
CpolicTBa a03aleB: TpaHWIlBl, a03aI[HBIA OTCTYI, WHTEPBAJ, BHIpaBHHBaHHE. l[lapameTpsl
ctpanuubl. CtuneBoe GpopmMaTupoBaHHe.

CrpykTypupoBanue HH(OpPMAIMK C TMOMOIIBI0 CHUCKOB W Tabmul. MHOroypoBHEBbIC
cnucku. JlobaBneHue TabnuL B TEKCTOBBIE TOKYMEHTBHI.

BceraBka n300pakeHuil B TEKCTOBbIE JOKyMeHThl. OOTekaHHe H300paKEHUH TEKCTOM.
BkiroyeHne B TEKCTOBBIN JOKYMEHT Auarpamm, (GopMys, HyMepaluu CTpaHUL], KOJIOHTUTYJIOB,
CCBUIOK U JIPYTUX 2JIEMEHTOB.

[IpoBepka npaBonucanus. PaccranoBka nepeHocoB. ['oocoBoii BBOJ TekcTa. OnTHdecKoe
pacno3HaBanue Tekcrta. KommbroTepHsiii nepeBoj. Mcnonb3oBanue cepBucoB MHTepHeTa miist
00paboTKH TEKCTa.

148.3.3.2. KommnbroTepHas rpaduka.

3HaKOMCTBO C rpaduyeckuMu pefakTopamu. PactpoBele pucyHku. Hcmnonb3oBanue
rpaduuecKux NPUMHUTHUBOB.

Onepanuu penakTupoBanus rpadudeckux 00BbEKTOB, B TOM uncie nudpoBsix Gororpadmuii:
W3MEHEHUEe pa3Mmepa, oOpe3ka, IMOBOPOT, OTpakeHHe, pabora c obOnacTtsaMmu (BbIICIECHUE,
KOMUPOBaHHUE, 3AIMBKA IIBETOM), KOPPEKITHUS I[BETA, SPKOCTH U KOHTPACTHOCTH.

Bextopnas rpaduka. Co3naHue BEKTOPHBIX PHCYHKOB BCTPOCHHBIMHU CpPEICTBAMU
TEKCTOBOTO TMpoLeccopa WM APYruxX mporpamMMm (mpuiiokeHuit). JloOaBieHue BEKTOPHBIX
PUCYHKOB B JJOKYMEHTHI.

148.3.3.3. MynpTuMeAMIHbBIE IPE3EHTALIUH.

[ToaroroBka MynpTUMEIUNHBIX Tpe3eHTanmid. Caiin. JloOaBmeHrne Ha ciaia TeKCTa |
n300paxenuii. Pabora ¢ HECKOMBKUMH ClTaiiIaMu.

JloGaBrieHne Ha ciaiig ayIMOBU3YyalbHbIX JaHHBIX. AHUMAIHS. [ UTIepCChUTKH.



148.4. CopepxxaHue oby4yeHus B 8 knacce.
148.4.1. Teopernyeckne OCHOBBI HH(POPMATHKH.
148.4.1.1. Cuctemsbl cUUCIIECHMUS.

Heno3unmoHHble © TMO3WIMOHHBIE CHCTeMBI cuucieHus. Andasur. OcHOBaHUE.
Pa3Bepuyras ¢opma 3anucu uucia. [lepeBoa B AECITHUUHYIO CUCTEMY YHUCEIN, 3alMCAHHBIX B
JIPYTUX CUCTEMaX CUUCIICHUSI.

Pumckas cucrema cUuclieHus.

JlBonuHas cuctema cuucieHus. IlepeBox nensix umcen B npeaenax ot 0 go 1024 B
JIBOMYHYIO CHUCTeMYy cuucieHus. Bocbmepuunas cucrema cumcneHus. I[lepeBon umcen wu3
BOCBMEPHUYHON CHCTEMBI B JBOMYHYIO U JICCATHUHYIO CUCTEMBbI 1 00paTHO. lllecTHaanarepuynas
cuctema cuncieHus. [lepeBoj dmcen W3 MIECTHAALATEPUYHOH CHUCTEMBI B JIBOWYHYIO,
BOCBMEPHYHYIO U JIECATHYHYIO CUCTEMBI U 00PaTHO.

ApudmeTrueckue onepayy B IBOMYHON CUCTEME CUMCIICHUS.
148.4.1.2. DieMeHTH MATEMATHUYECKON JIOTUKH.

Jlornueckue BbICKa3biBaHUA. JIOrMueckue 3HAYEHUs BbBICKA3bIBAaHUU. DJIEMEHTApHBIE U
COCTaBHbIE BbICKa3bIBaHUs. Jlornueckue onepauuu: "n" (KOHbIOHKLUSA, IOTHYECKOE YMHOXKEHHUE),
"unn" (OU3BIOHKIHNSA, JOTHYECKOe cliokeHue), "He" (mormueckoe otpunanue). [Ipuopurer
Joruyeckux onepanuii. OnpeseneHne UCTUHHOCTH COCTaBHOT'O BBICKA3bIBaHMSI, €CIIM U3BECTHBI
3HAYEHUS MCTUHHOCTH BXOJAIIUMX B HEro OJJIEMEHTapHBIX BbICKa3bIBaHUU. Jlornueckue
BeIpakeHUs. [IpaBmiia 3amucu JIOTWYECKHX BbIpakeHHH. [locTpoeHue TaOuWIl MCTHHHOCTH
JIOTUYECKHUX BBIPAKEHHH.

Jlornueckue 31eMeHThl. 3HAKOMCTBO C JIOTHYECKUMHU OCHOBaMHU KOMIIbIOTEPA.
148.4.2. AnropuT™MBel ¥ IPOrpaMMHUPOBAHHUE.
148.4.2.1. UcnonHuTENM 1 QITOPUTMBL. ATOPUTMUYECKHE KOHCTPYKIIHH.

IlonsTue aJiropuTMma. Hcnonaurenn anr OpPHUTMOB. AJ'IFOpI/ITM KaK TIlIaH YIIPaBJICHUA
HUCITOJTHUTCIIEM.

CpoiictBa anropurma. CrnocoObl 3amHcH aJIroputMa (CIOBECHBIM, B BUAE OJOK-CXEMBI,
porpaMma).

AnroputMmuyeckue KoHCTpykuuu. Koncrpykinus '"cinemoBanue". JIMHEHHBIM anrOpUTM.
OrpaHu4eHHOCTh JIMHEHHBIX aJTOPUTMOB: HEBO3MOXKHOCTb IPEIYCMOTPETh 3aBUCHUMOCTh
MIOCJIE0BATENBHOCTH BBIIIOJIHIEMBIX JEHCTBUI OT UCXOAHBIX JaHHBIX.

Koncrpykuus "BerBieHue": monHas u HernoiHas ¢GopMbl. BeinonHeHne U HEBBIIOJIHEHUE
ycioBHs (MICTUHHOCTB U JIOXKHOCTb BbICKa3bIBaHus ). [IpocThie n cOCTaBHbBIE YCIOBHSL.

Konctpykuust "moBTOpeHUA": HUKIBI C 3aJaHHBIM YHCJIOM MOBTOPEHUH, C YCIOBHUEM
BBITIOJIHEHHM S, C IEPEMEHHOM ITUKJIA.

Pa3zpabotka m1st GpopmMabHOTO MCIIONHUTENS aNrOpPUTMa, MPUBOJSIIETO K TpedyeMoMy
pe3yibTaTy IMpH KOHKPETHBIX HCXOAHBIX JaHHBIX. Pa3paboTka HECIOXKHBIX alrOpUTMOB C



MCIIOJIb30BaHNEM IIMKJIOB M BETBJICHH IS yIIpaBieHUus (POpMaIbHBIMU HCTIOTHUTEISIMU, TAKUMHU
kak PobGor, Yepenamka, YeprexxHuk. BrIogHEeHHE aJIrOPpUTMOB BPYYHYIO M Ha KOMIIBIOTEpE.
CuHTakcHYecKHe U Joruyeckue ommuoku. OTKa3bl.

148.4.2.2. 5131k mporpaMMHUpPOBaHUS.

A3pik  mporpammupoBanus  (Python, C++, Ilackams, Java, C#, IlkonpHbIii
ANTOpUTMUYECKHH SI3BIK).

Cucrema nporpaMMHpPOBAHHUS: PETAKTOP TEKCTA MPOrpamMMm, TPAHCISATOP, OTIIATUUK.
[lepemennas: tur, umsi, 3HaueHue. Llesbie, BelmecTBEeHHbIE U CUMBOJIbHBIE IEPEMEHHBIE.

Omneparop npucBauBaHus. ApuMETHUECKUE BHIPAKEHUS U MOPSAOK HMX BBIUYUCICHUS.
Onepanuy ¢ LeNIbIMU YUCIIaMU: LEIOYUCIEHHOE JEIEHNUE, OCTaTOK OT ACICHUS.

BerBnennsa. CocraBHBIC yCJ10BUA (3aHI/ICI) JOTHUYCCKUX BBIpa)KeHI/IfI Ha U3Yy4aCMOM S3BIKC
HpOI‘paMMI/IpOBaHI/IH). HaXO)KIleHI/IC MHHUMYMa U MaKCUMYyMa U3 ABYX, TPEX U YCTBIPECX YHUCCIL.
Pemenne KBaApaTHOI'0 YpaBHCHU A, UMCIOIICTO BCUICCTBCHHBIC KOPHH.

HI/IaJ'IOFOBaSI OTJIaJIKa IIporpamMm: IoimaroBOC BBIIIOJIHCHHUEC, ITIPOCMOTP 3HAYCHUHN BCJINYHH,
OTJIaAOYHBIN BBIBO/, BbI60p TOYKH OCTaHOBA.

Hukn ¢ ycnoBuem. Anroput™m EBxinaa st HaXoxkIeHUs HAHOOJIBIIETO OOIIEro JeauTens
JBYX HATYpaJIbHBIX 4Hcell. Pa30OueHne 3amucy HaTYypalbHOTO YMCIIA B MO3UIIMOHHOW CHCTEME C
OCHOBaHHWEM, MEHBIITUM WM paBHBIM 10, Ha OTACIbHBIC ITUDPHI.

[Muka c nepeMeHHOU. AJIrOPUTMBI IPOBEPKH JIEIMMOCTH OJIHOTO LIEJIO0r0 YHcia Ha JIPyroe,
IPOBEPKU HATYpaJIbHOTO YUCIIA Ha IPOCTOTY.

O0paboTka CUMBOJIbHBIX 1aHHBIX. CUMBOJIbHBIE (CTPOKOBBIE) ITepeMeHHbIe. [TocuMmBoIbHAS
o0paboTka cTpok. [logcyer yacTOTHI MOSBIEHUSI CUMBOJIA B CTpoKe. BerpoenHble GyHKIMM A71s
00paboTKHU CTPOK.

148.4.2.3. AHanu3 aJIrOpuTMOB.

OmnpeneneHre BO3MOXKHBIX PpE3yJIbTaTOB pabOTHl alrOpUTMa IMPU JAHHOM MHOKECTBE
BXOJIHBIX JAaHHBIX, ONpEAEJICHUE BO3MOXKHBIX BXOJHBIX JaHHBIX, NMPHUBOIAMUX K JaHHOMY
pe3yibTary.

148.5. CopepxxaHue oby4yeHus B 9 knacce.
148.5.1. LHudposas rpaMOTHOCTb.
148.5.1.1. 'mo6anpHas cetb HTEpHET U cTpaTeruu 0€30MacHOro MOBEAECHUS B HEM.

I'moGanbnas cetb Murepuer. IP-agpeca y3moB. CereBoe XpaHEHHME AAaHHBIX. MeToabl
WHAMBUAYAJIbHOTO U KOJUIEKTUBHOIO pa3MelleHusi HoBoil nHdopmauuu B MHTepHete. bonbume
JaHHbIE (MIHTEPHET-JaHHbIE, B YACTHOCTHU JAHHbBIE COLUANIBHBIX CETEN).

[Tonsitne 00 MHPOPMAIMOHHON O€30MaCHOCTH. YTPO3bl MH(POPMAITMOHHOW OE30MaCHOCTH
npu pabore B TJI00ANBbHOM CeTH M MeTonbl NpoTuBOjeicTBUA uM. [lpaBmiia OGe3omacHOi
ayreHTuukanuu. 3amuTta JuyHOW uHMopmauuu B HWHrepHere. be3omacHeie crTpareruu
nosenenus B Murepnere. [IpenynpekaeHne BOBIEUEHHsS B J€CTPYKTUBHBIE M KPUMHHAJIbHBIE



(dbopMBI ceTeBOi aKTUBHOCTH (KMOEpOYIITUHT, (GUIIUHT U IpyTrue GOpMBI).
148.5.1.2. PaGoTa B mH(DOpPMAITMOHHOM MPOCTPAHCTBE.

Bunsl nesrensHocT B VHTEpHETE, MHTEPHET-CEPBUCHI: KOMMYHHUKAIIMOHHBIE CEPBHUCHI
(moutoBast ciyx0a, BHICO-KOH(DEPEHI-CBSI3b W JIPyrue), CIpPaBOYHBIE CIYKObI (KapThl,
pacrucanus U Jpyrue), IOUCKOBBIE CIIYKOBbI, CITy>KObI OOHOBIICHUS IIPOTPAMMHOT0 00ECTICUYCHHS
U apyrue ciry:x0b1. CepBHCHI TOCYAapCTBEHHBIX yciyr. O0nauHbie XpaHWInIIa 1aHHbIX. CpencTBa
COBMECTHOH pa3pabOoTKu ITOKYMEHTOB (OHJaitH-oduck). [IporpammHoe obecrieueHue Kak BeO-
CEpPBUC: OHJIAWHOBBIE TEKCTOBBIE U TPAPHUECKUE PEIAKTOPHI, CPebl pa3paboTKH MPOrPaMM.

148.5.2. Teopernueckne OCHOBBI HH(POPMATHKH.
148.5.2.1. MonenupoBaHHie KaKk METOJ] TO3HAHUS.

Mogens. 3amaum, peuraeMble ¢ MOMOUIbI0 MojaenaupoBaHus. Kiaccudukanum mosenei.
MartepuanbHble (HaTypHbIC) U HH(pOpMaIMOHHBIE MOAeTU. HerpepbIBHBIC U AUCKPETHBIE MOJICIIH.
Wmutanonnsie moaenu. Mrposbie monenu. OueHKa COOTBETCTBUS MOJEIH MOJEIHPYEMOMY
00BEKTY U LEISIM MOACIUPOBAHHUS.

Tabnuuneie moaenu. Tabnuna kak npecTaBieHne OTHOIICHHUS.
baspl gannbix. OTOOP B TaONHIIE CTPOK, YAOBIETBOPSIONIMX 33JaHHOMY YCJIOBHUIO.

I'pad. Bepmmna, pedpo, myrs. OpueHTHPOBaHHBIE M HEOPUEHTHPOBaHHBIE rpadbl. JmuHa
(Bec) peOpa. Becomas matpuna rpada. [QnmuHa nytu mexnay epmmHamu rpada. Ilomck
onTUMalIbHOTO TyTH B rpade. HavanpHas BepmmHa (MCTOYHHMK) U KOHEYHAs BepIIMHA (CTOK) B
OpPUEHTHUPOBAaHHOM rpade. BrluncieHue koauuecTBa MyTed B HANPABICHHOM AallMKINYECKOM

rpade.

Hepeso. Kopens, BepiinHa (y3en), 1uct, pedpo (ayra) aepesa. Beicota nepea. [loanepeso.
[Tpumeps! ncnonb30BaHus AepeBbeB. [lepedop BapHaHTOB ¢ TOMOIIBIO EPEBa.

IlonsTie MaTeMaTHyecKOl MonenH. 3ajaud, peuiacMble C IMOMOILBIO MaTEMaTHYECKOTO
(KOMIIbIOTEPHOT0) MoJienupoBaHus. OTIMUNe MaTeMaTHYEeCKONH MOJENIN OT HATYpHOH MOJENU U
OT CJIOBECHOT'O (JINTEPAaTYpPHOI'0) OMHMCAaHUS OOBEKTA.

OTalbl KOMITBIOTCPHOT'O MOJACIINPOBAHUA: ITOCTaHOBKa 3aaa4u, IMOCTPOCHUC
MaTeMaTH4eCKOn MOACIIN, IporpamMmHas peajm3anus, TCCTUPOBAHMUC, IIPOBCACHUC
KOMITIBIOTCPHOT'O OKCIICPUMCHTA, aHAJIN3 €TI0 PE3yJIbTAaTOB, YTOUHCHHUEC MOACIIN.

148.5.3. Anroput™Msel ¥ IpOrpaMMHUPOBAHHUE.
148.5.3.1. Pa3paboTka anropuTMoB U poOrpamm.

Pa3ouenne 3agadyd Ha 1[oJA3ajgaydu. CocraBieHue AITOpUTMOB U TporpaMm €
HCITIOJIB30BaHHUEM BeTBHeHHﬁ, OUKJIOB MW BCIIOMOT'aTCJIBHBIX aJITOPUTMOB [IJId YIHIPaBJICHUA
ucrnojgnureieM Pobor mau APYTruMH UCIOJIHUTCIIAMU, TAKMMU KakK I’IC}')CI'IE].IJ.IK@., qepTe)KHI/II( u

JIPYTUMH.

Tabnuunble BenuuuHBl (MaccuBbl). OmHOMepHble MaccuBbl. CocTaBlIeHHE M OTIAAKa
MporpamM, peaTM3yIoIMNUX TUIIOBBIE aITOPUTMBI 00PAOOTKH OJTHOMEPHBIX YHCIIOBBIX MAaCCHBOB,
HAa OJHOM M3 S3bIKOB mporpammupoBanus (Python, C++, Ilackans, Java, C#, IllkonbHbIi
AnropuTMuYecKuii  fI3BIK): 3aMOJIHEHHE YHCIOBOTO MAacCHBa CIyYalHBIMH YHCIAMHU, B



COOTBETCTBUU ¢ (POPMYIJION HIIM TTyTEM BBOJA YHCEN, HAXOXKICHHE CyMMBI 3JIEMEHTOB MAaCCHUBa,
JUHENHBI TIOMCK 3aJlaHHOr0 3HA4Y€HUsT B MACCHBE, IIOJCYET DIIEMEHTOB MAacCHUBa,
YIOBJIETBOPSIIOIIUX 33JaHHOMY YCJIOBHUIO, HaXOXJIECHHE MHHUMAIBHOrO (MaKCHUMAaJIbHOIO)
snemeHTa maccuBa. COpTUPOBKA MacCUBA.

OOpaboTka TMOTOKAa  JAHHBIX:  BBIYUCIEHHE  KOJIMYECTBA, CYMMBI,  CpPEIHETrO
apudMeTHIecKoro, MUHHMAJIBHOT'O u MaKCUMaJIbHOTO 3HAYEHHUS 3JIEMEHTOB
[IOCJIEI0BATENBHOCTH, YAOBIETBOPAIOIUX 3a1laHHOMY YCIOBHIO.

148.5.3.2. YnpasneHue.

Vnpasnenue. Curnan. O6patHast cBsi3b. llonydeHne curHanoB OoT HU(POBBIX TATYUKOB
(kacaHMs1, pacCTOSIHUS, CBETA, 3ByKa U Ipyroro). [IpuMeps! NCTIonb30BaHuUs IPUHIMIIA OOpaTHON
CBSI3U B CHICTEMax YNPABJICHUS TEXHUYECKHUMHU YCTPOWCTBAMH C TOMOIIBIO TATYUKOB, B TOM YUCIIE
B pOOOTOTEXHHUKE.

[Ipumepsl poOOTU3MPOBAHHBIX CUCTEM (CHCTEMA YIPABIEHUS ABUKEHUEM B TPAHCIOPTHOU
cUCTEMe, CBapOYHas JIMHUA aBTO3aBOJA, aBTOMATU3UPOBAHHOE YIIPABICHUE OTOILICHUS I0MA,
ABTOHOMHAs CUCTEMa YIPABJIEHHUS TPAHCIOPTHBIM CPEJICTBOM U JPYTUE CUCTEMBI).

148.5.4. IHpopManiMOHHBIE TEXHOJIOTHH.
148.5.4.1. DnekTpoHHbIE TaOIUIIBI.

[TonsTre 00 31MEeKTPOHHBIX Tabmuuax. THUMBI TaHHBIX B A4YEHKax SJIEKTPOHHOU TaOIHUIIBL.
PenaktupoBanue u popmarupoanue tabiuiu. BerpoeHHble pyHKIMM JUIsl TOMCKA MaKCUMYyMa,
MUHUMYMa, CYMMbI U cpefHero apudmerndeckoro. COpTUpPOBKA IaHHBIX B BBIIECICHHOM
nuana3ose. [Tocrpoenne quarpaMm (rucrorpamma, Kpyrosasi AMarpaMma, Toue€4Hast Juarpamma).
Br16op Tumna auarpamMmel.

[IpeobpazoBanue popmyn npu konupoBaHuu. OTHOCUTETbHAS, A0COTIOTHAS M CMEIIaHHAS
aapecarus.

VYcnoBHBIE BBIYUCIICHUS B AJIEKTPOHHBIX Tabnuiax. CyMMHUPOBAHHE U MOJCYET 3HAYCHUH,
OTBEUAIOIUX 3aJaHHOMY YcioBUlO. OOpaboTka OOJBIIMX HAOOPOB JaHHBIX. YMcIeHHOE
MOJIEJTUPOBAHUE B 3JIEKTPOHHBIX TAOIUIAX.

148.5.4.2. UndopMaliioHHbIE TEXHOJIOTUU B COBPEMEHHOM OOILECTBE.

Pons mHGOpMAIIMOHHBIX TEXHOJIOTHH B Pa3BUTHM SKOHOMHUKH MHpA, CTPaHbI, PETHOHA.
OTKpBITEIE 00pa3oBaTEIbHBIE PECYPCHI.

[Ipodeccun, cBsizanHble ¢ MHPOPMATUKOW M HMH(OPMALMOHHBIMU TEXHOJIOTUSMH: BeO-
JU3aiiHep, MporpaMMHCT, pa3paboTUMK MOOWJIBHBIX MPUIOKEHUH, TECTUPOBILUK, apXUTEKTOP
IPOrPaMMHOTr0 OOecTeueHusl, CIIeNUaINCT [0 AaHATN3Y JaHHBIX, CHCTEMHBIM a]MUHUCTPATOP.

148.6. lnaHunpyemble pe3ynbTaTbl OCBOEHUA MWH(GpOPMATUKM Ha YpPOBHe
OCHOBHOro o6Liero o6pasoBaHus.

148.6.1. M3ydenne nHGOpMATUKH HA YPOBHE OCHOBHOT'O 00IIIET0 00pa30BaHUs HAIIPABIECHO
Ha JIOCTIDKEHUE OOYYaroNIMMHUCS JTUYHOCTHBIX, METAMPEIMETHBIX U MPEIMETHBIX PE3yIbTaTOB
OCBOEHUS COJIepKaHusl yueOHOro IpeIMeTa.

148.6.2. JInuHOCTHEIS PE3YJIbTAThl UMCIOT HAIIPABJICHHOCTDb HA PCIICHUEC 3a1a4 BOCIIUTAHUS,



Pa3BUTHA U CONHUATIU3AINN 06yqa}om1/1xcs1 cpeacTrBaMmu y‘-ICGHOFO npeameTa.

B pesynpraTe nzydeHus MHPOpPMATUKM Ha ypOBHE OCHOBHOIO o0mIiero oOpa3zoBaHUS Y
oOyuarormierocst Oynyt c(hopMUpPOBAHBI CISAYIOIINE TNIHOCTHBIE PE3YJIbTAThl B YACTH:

1) IMaTPUOTHYCCKOI'O BOCIIMTAHUA:

LIEHHOCTHOE OTHOIIEHHE K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HacJeIU0, TOHUMaHUe 3HAYeHUS! HHPOPMATHKH KaK HAyKH B KM3HHU COBPEMEHHOTO OOIIECTBa,
BJIQJICHUE JIOCTOBEPHOI MH(POPMAIHEH O MePETOBBIX MUPOBBIX 1 OTCUECTBEHHBIX IOCTHIKEHUSIX B
obsactn MHPOPMATUKA ¥ HMH(GOPMALMOHHBIX TEXHOJOTHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX
3HaHUSAX 0 UU(PPOBOM TpaHCHOPMALIUK COBPEMEHHOTO OOIIECTBA;

2) TyXOBHO-HPABCTBEHHOT'O BOCIIUTAHHUS:

OpHuCHTAalMd Ha MOPAJIbHBIC HCHHOCTHU WM HOPMBI B CUTyalUsAX HPABCTBCHHOI'O BBI60pa,
TOTOBHOCTH OLICHUBATH CBOC IMOBCACHUC U IOCTYIIKH, 4 TAKIKC ITOBCACHUC U IMOCTYIIKU APYTIUX
JIIO[[GfI C MO3UIMKU HPABCTBCHHBLIX M IIPABOBBIX HOPM C Y4Y€TOM OCO3HAHUA HOCJICIICTBPIIZ
IMMOCTYIIKOB, aKTUBHOC HCIIPUATUC ACOLIUAJIbHBIX ITIOCTYIIKOB, B TOM YUCJIC B I/IHTepHeTe;

3) rpakIaHCKOTO BOCTIMTAHUSI:

MPEJICTABJICHHE O COIMAJIBHBIX HOPMax M IpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHUH B
KOJUICKTHBE, B TOM YHKCJIE B COIMAIBHBIX COOOIIECTBAaxX, COOMI0OICHNE MPaBUIl O€30MacCHOCTH, B
TOM YKCJIC HaBBIKOB 0€30I1acHOr0 MoBecHus B MIHTepHET-cpesie, TOTOBHOCTh K pa3HOO0pa3HOM
COBMCCTHOI\/JI NCATCIIBHOCTHU HpI/I BBIITIOJIHCHUHN yT-Ie6HI)IX, II03HABaTCJIbHBIX 3aJa4d, CO3JaHUuH
y4eOHBIX TPOCKTOB, CTPEMJICHHE K B3aMMOIIOHUMAHHUIO M B3aMMOIIOMOIIM B TIPOIIECCE ITON
y‘Ie6HOﬁ ACATCIIBHOCTH, TOTOBHOCTDH OLICHUBATH CBOC IIOBCACHUC U HOCTYHKI/I CBOUX TOBapI/IHIGf/i
C TMO3UIUHM HPABCTBEHHBIX U MIPABOBBIX HOPM C YUETOM OCO3HAHHUS MOCICICTBHIA OCTYITKOB;

4) IEeHHOCTeW Hay4YHOTO MMO3HAHUS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHYECKUX IIPEICTaBICHUM 00 uHpopManuy,
MH(OPMALMOHHBIX ~ IpoleccaXx M  HMHMOPMALMOHHBIX TEXHOJIOTUSX, COOTBETCTBYIOIIMX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOILECTBEHHOMN MPAKTHKU U COCTABIAIOMUX 0a30BYIO
OCHOBY JUIsl TOHUMaHUS CYIIIHOCTH HAYYHOM KapTHHBI MUPA;

MHTEpEeC K OOyUYeHHWIO M TO3HAHUIO, JII0003HATENBHOCTh, TOTOBHOCTh M CIHOCOOHOCTH K
caM000pa30BaHMIO, OCOZHAHHOMY BBIOOPY HAMPABIEHHOCTH U YPOBHS 00YUYEHUS B JabHEHIIIEM;

OBJIAJICHUE OCHOBHBIMM HaBBIKAMHU HCCIIEIOBATEIbCKON JIEATEIbHOCTH, YCTaHOBKAa Ha
OCMBICJICHHE OIBITA, HAOJIOJIEHUHN, IOCTYNIKOB M CTPEMJICHHE COBEpIIEHCTBOBATh IyTH
JOCTH)KEHUS! MHMBH1yaJIbHOTO M KOJJIEKTUBHOTO OJIaromnoiryyus;

c(OpMHUPOBAHHOCTH NH(OPMALIMOHHON KYJIbTYPHI, B TOM YHCII€ HABBIKOB CAMOCTOSITENIbHOM
paboThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHON JIMTEpaTypoH, pa3HOOOpa3HBIMU CpPEICTBAMU
MH(OPMALIMOHHBIX TEXHOJIOTUM, a TaKK€ YMEHHS CaMOCTOSITEIbHO OINpPEAENATh LIETH CBOEro
o0yuyeHHs, cTaBUTh U (hopMynupoBaTh A ceOs HOBblE 337ayd B yueOe M IMO3HaBaTEIbHOMN
JeSITeIbHOCTH, Pa3BUBATh MOTUBBI U HHTEPECHI CBOEH MMO3HABATEIBHOMN AESITEILHOCTH;

5) popMHpOBaHUS KYJIbTYpPbI 310POBBSI:

OCO3HAHUC NCHHOCTHU XKU3HU, OTBETCTBECHHOC OTHOIICHHWEC K CBOEMY 3J0POBBIO, YCTAHOBKA
Ha SI[OpOBHﬁ o6pa3 JKHU3HHM, B TOM YHCJIC MU 3a CUCT OCBOCHHUA U CO6J'IIOI[CHI/IH TpC6OBaHHI>'I



0e30IacHOM KCIUTyaTalluu CPEACTB MHPOPMALMOHHBIX 1 KOMMYHHKAIIHOHHBIX TEXHOJIOTH;
6) TPyZIOBOTO BOCIIUTAHUS:

MHTEpEC K MPAKTHUECKOMY M3y4eHHIO npodeccuii u Tpyna B chepax mpodeccuoHanbHOM
JeSITEIbHOCTH, CBS3aHHBIX C HMH(OPMATHKOW, MPOrpaMMHUPOBaHUEM M HH(POPMALMOHHBIMU
TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JIOCTHKCHUAX HAyKH MH(OPMATHKH U HAYYHO-TEXHUYECKOTO
nporpecca;

OCO3HAHHBI BBHIOOP M TOCTPOCHUE WHIUBUAYAJbHOW TpPAaeKTOPUU OOpazoBaHUS U
KU3HEHHBIX IUIAHOB C YYE€TOM JIMYHBIX U OOIIECTBEHHBIX HHTEPECOB U NOTPEOHOCTEIH;

7) SKOJOTUYECKOTO BOCIIUTAHUS:

OCO3HaHME IN100AJIBHOI0 XapaKTepa FKOJIOTHYECKUX IPoOIeM U IMyTe X pelieHus, B TOM
YHCIIE C YIETOM BO3MOKHOCTEH MH()OPMAIIMOHHBIX 1 KOMMYHHUKALMOHHBIX TEXHOJIOTHIA;

8) amanTanuu 0oOydaromerocss K HM3MEHSIOUIMMCS YCIOBUSM COLMAIBHON M HPUPOJIHOM
Cpepbl:

OCBOGHHME OOYy4aroIIMMHUCSH COLUAIBHOTO OIbITAa, OCHOBHBIX COLMAIBHBIX pOJIEH,
COOTBETCTBYIOIIIMX BEAyIIeH NeATENTbHOCTH BO3pacTa, HOPM H TMpaBWiI OOIMIECTBEHHOTO
HOBeJeHUs, (POPM COLMANBHOM )KU3HU B TPYNIAX U COOOILIECTBAX, B TOM YHUCJE CYIECTBYIOLIMX
B BUPTYaJIbHOM IIPOCTPAHCTBE.

148.6.3. MeramnpenMeTHbIE Pe3yabTaThl OCBOSHUS MPOTrpaMMbl IO HH()OPMATHUKE OTPAKAIOT
OBJIQJICHHE YHUBEPCATbHBIMHU yaeOHBIMU NENUCTBUSMU - M03HABATEJIbHBIMU,
KOMMYHHUKATHBHBIMU, PETYISITUBHBIMH.

148.6.3.1. OBnagenre yHUBEpCAIbHBIMU YYCOHBIMU [TO3HABATEILHBIMU JIEHCTBUSIMU:
1) 6a3oBbI€C JTIOTHYECKUE JCHCTBUS:

YMCHHUEC ONpCACIATL IOHATUA, CO3daBaTbhb O606HI€HI/I$I, YCTaHAaBJIMBAaTb AaHAJIOT'UH,
KHaCCH(bHHHpOBaTB, CaMOCTOATCIIbBHO BBI6I/IpaTL OCHOBAHUS U KPUTCPUH JIA KHaCCI/I(I)I/IKaI_II/II/I,
YCTaHABJIMBATh NPUYINHHO-CICACTBCHHBIC CBA3H, CTPOUTD JIOTUYCCKUC PACCYXKIACHUA, IPOBOJIUTH
YMO3aKJIHOUYCHU A (I/IH,ZLYKTI/IBHLIe, ACAYKTHUBHBIC U I10 aHaJ'IOFI/II/I) U BBIBOJbI,

YMCHHUEC CO31aBaTh, IPUMCHATH U Hp606paBOBBIBaTI) 3HaKHN U CUMBOJIbI, MOJACIIN U CXCMBbI JJIs1
pelicHusd y‘{e6HBIX M IIO3HABAaTCJIbHBIX 3a1a4,

CaMOCTOSITENTFHO BBIOMpATh CIoco0 pemieHus y4eOHOH 3amadyn (CpaBHHBATH HECKOJIBKO
BapHUaHTOB PELICHHUs, BBIOMpATh HauboJiee MOAXOAIUI ¢ y4ETOM CaMOCTOSITENbHO BBIACICHHBIX
KPUTEPUEB).

2) 6a30BbBIC UCCIICAOBATEIIBCKUE ACHCTBUS:

dhopmMynupoBaTh BOMPOCH], (DUKCHUPYIOIIME PAa3pbIB MEXKAY peaTbHBIM W >KeIaTeITbHBIM
COCTOSTHUEM CHUTYAIlNH, 00BEKTa, 1 CAMOCTOSATEIHHO YCTaHABIMBATH HCKOMOE M JIAHHOE;

OLICHMBATh Ha NIPHUMEHUMOCTb U JOCTOBEPHOCTh HMH(OpPMAIHIO, MOIYYEHHYIO B XOJ€
UCCIIEI0BAHNS;

MIPOrHO3MPOBATh BO3MOXKHOE JajbHEilllee pa3BUTHE MPOLECCOB, COOBITUH U HUX
MOCJIECTBHSI B AaHAJTOTMYHBIX MJIM CXOJHBIX CUTYAIUSIX, @ TAK)KE BBIABUTATH MPEINOI0KEHUS 00



WX PA3BUTUU B HOBBIX YCIIOBUSX M KOHTEKCTaX.
3) pabora ¢ uHbopMaIuei:

BBISBJIATH AePuiuT uHPOpMALNU, TAaHHBIX, HECOOXOAMMBIX IJIS PEIICHUS MOCTABIECHHOU
3a7a4U;

NPUMEHATh Pa3IMYHbIE METOJbI, WHCTPYMEHTHl W 3alpochl IpU TOUCKE U 0TOOpe
MH(GOPMALIMU WIH IaHHBIX U3 HCTOYHUKOB C Y4E€TOM MPEAJIOKEHHOHN yueOHOM 3a1a4K U 3aJJaHHbIX
KPUTEPUEB;

BBIOMpATh, AaHANU3UPOBATh, CUCTEMATH3UPOBATH W HHTEPIPETHUPOBATH HHGOPMAIUIO
Pa3IMYHBIX BUAOB U (POPM IPEICTABICHHUS;

CaMOCTOSITENIbHO BBIOMpATh ONTUMANbHYIO (QOopMy TMpelcTaBieHus HHpoOpMalMU U
WITIOCTPUPOBATh pelllaeMble 33a4i HECJIOXKHBIMU CXEMaMH, TUarpaMMaMu, WHOW TpaduKoil u
UX KOMOUHAIUSIMU;

OLIEHUBATh HANIeKHOCTb HH(DOpPMAIMM TO KPUTEPHUSAM, MPEUIOKEHHBIM YUUTEIEM WIH
c(OpMYITHPOBAHHBIM CAMOCTOSTENIBHO;

3¢ GEKTUBHO 3aIOMUHATh U CHCTEMATU3UPOBATH HH(POPMAITHIO.
148.6.3.2. OBnageHue yHUBEPCAIbHBIMH YU€OHBIMH KOMMYHUKATUBHBIMH JI€HCTBUAMMU:
1) oOienwue:

COIIOCTABJIATH CBOM CYXKJIEHUS C CY>KICHUSIMU IPYTUX YUACTHUKOB JiMajiora, OOHapyUBaTh
pa3auvue U CXOJCTBO MO3UIIUH;

MyOJIMYHO  MPEACTaBISATh  PE3YNbTAaThl  BBIIIOJHEHHOTO  OMbITa  (IKCIIEPUMEHTA,
WCCJIEIOBAHMS, IPOEKTA);

CaMOCTOATCIIbHO BBI6I/IpaTL (bOpMaT BBICTYIIJICHUA C Y4YC€TOM 3aJad IMpPC3CHTAllUU U
0COOCHHOCTEH AyaAUTOPUN U B COOTBECTCTBHUU C HUM COCTABJISAATh YCTHBIC U TMCBbMEHHBIC TCKCTEHI C
HCIIOJIb30BAHUEM UJUIFOCTPATUBHBIX MATCPUAIIOB.

2) COBMECTHasl IeITEIbHOCTh (COTPYAHUYECTBO):

MOHMMAaTh U MCIOJB30BaTh MPEUMYIIECTBA KOMAaHAHOM M MHIMBHUIYaIbHOH pabOTHI MpH
pelIeHNH KOHKPETHON POoOJIEMbl, B TOM YUCIIE ITPU CO3JaHUU UHPOPMAIIMIOHHOTO MPOIYKTa;

NPUHUMATh LeJIb COBMECTHOW HH(POPMALMOHHOW NEATEIBHOCTH MO cOopy, oOpaboTke,
nepenaue, Gpopmanuzanuyu UHGOpPMAaLMK, KOJUIEKTUBHO CTPOUTH AEMCTBUS MO €€ JOCTUKEHHIO:
pacIpeneNaTh poJid, 10T0BapuBaThcs, 00CYKIaTh MPOLIECC U PE3YNIbTAT COBMECTHOU pabOTHI;

BBITIOJIHATE CBOIO 4YacTh paboOThl ¢ wHGOpMaMel Wi HHPOPMAIMOHHBIM MPOIYKTOM,
JIOCTUTasi KAYECTBEHHOTO PE3YJIbTATA [0 CBOEMY HAIIPABIICHUIO U KOOPJAUHUPYS CBOM JIEUCTBHUS C
JPYTUMU YI€HAMU KOMaH/IbI;

OILICHUBATh Ka4eCTBO CBOETO BKJIa/Ja B OOIIM MHPOPMAITMOHHBIN MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSITENIbHO C(HOPMYJIUPOBAHHBIM YYACTHUKAMH B3aUMO/ICHCTBHS;

CpaBHUBAaTh pe3yJbTaThl C HCXOAHOW 3aJauell M BKJIAJ KaXIOro 4jeHa KOMaHIbl B
JOCTHKEHUE PE3yJbTaTOB, pa3AeisiTh cPepy OTBETCTBEHHOCTH U MPOSIBIATH T'OTOBHOCTH K



MPEAOCTABICHUIO OTYETA TIEPE]] TPYIIIOi.
148.6.3.3. OBiajieHue yHUBEPCATbHBIMH YICOHBIMH PETYIATHUBHBIMU JICHCTBUSIMHU:
1) camoopranuzanus:
BBISIBJISITH B )KU3HEHHBIX U YYEOHBIX CUTYalUAX NpoOIeMbl, TpeOyIoIIne peuieHus;

OPUEHTHPOBATLCS B PA3IMYHBIX IOAXOJaX K MPUHATHIO pPEIIEHUN (MHIUBUAYAIbHOE
NPUHATHE PELICHUH, IPUHATHE PELIEHUH B IpyIIe);

CaMOCTOSITENTLHO COCTABIISATh AJITOPUTM PEIICHHS 331a4H (MITH €0 4acTh), BRIOUPATh CII0CO0
pemieHus y4eOHOM 3ajjaud ¢ Y4eTOM HMEIOLIUXCS PEeCypcoB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHpPOBATh MIpEaraéMble BApUAHThI PELLICHUM;

COCTaBJIATh IUIAH JeWCTBUH (IUIaH peanu3alii HaMEYCHHOT'O allfOpUTMa PEIIeHHs),
KOPPEKTUPOBATH MPEUIOKCHHBIN aITOPUTM C YISTOM IMOYYCHHS HOBBIX 3HAHUH 00 M3ydaeMOM
00BEKTE;

MIPOBOJIUTH BEIOOP B YCIIOBUSX POTHBOPEUHBON HH(OpMaIu 1 OpaTh OTBETCTBEHHOCTH 32
peuicHue.

2) caMOKOHTPOJIb (pedexcus):
BJIAJIETh CIIOCOOAMH CAMOKOHTPOJIS,, CAMOMOTHBAIMH U peIeKcuu;
AaBaTb OLCHKY CUTyalluX U MpeajiaraTth 1jiad €€ U3MCHCHH,

YUYUTBHIBATh KOHTEKCT U NIPEABUIETH TPYAHOCTH, KOTOPBIE MOI'YT BOSHUKHYTb IIPU PELICHUHU
y4eOHOM 3a/1auu, aIaNTHPOBATh PEIICHUE K MEHSIOIIMMCS O0CTOSTEIHCTBAM;

OOBSICHATh MPUYUHBI JOCTHXKCHMS (HEAOCTHXKEHMs) pe3yibTaToB HH(YOPMALMOHHON
JeSTEIbHOCTH, JaBaThb OLEHKY HPHOOPETEHHOMY OIBITY, YMETh HAaXOJWUTh IO3UTHBHOE B
IIPOU30UIEIIIEN CUTYalNH;

BHOCHUTBb KOPPEKTHUBBLI B ACATCIBHOCTE Ha OCHOBC HOBBIX O6CTO$IT€J'II>CTB, U3MCHUBIINXCA
CHTyaHHﬁ, YCTAHOBJICHHBIX OI_HI/I6OK, BO3HHKIIIHNX pr,HHOCTeI\/'I;

OIICHUBATh COOTBETCTBUE PE3yiIbTaTa IS U YCIOBHUSIM.

3) SMOLIMOHANIbHBIA UHTEIIEKT:

CTaBUTH ce0s1 Ha MECTO JIPYroro 4eI0BEKa, TOHUMATh MOTHBBI U HAMEPEHUS JIPYTOTo.
4) mpuHsATHE Ce0s U IPYTHX:

0CO3HABAaTh HEBO3MOXXHOCTh KOHTPOJIMPOBATH BCE BOKPYT NTaXKE€ B YCIOBHSIX OTKPBITOTO
JIOCTYTIA K JIF0OOBIM 00beMaM MH(OpMaIIH.

148.6.4. TlpenmeTHble pe3ysibTaThl OCBOEHHUS MpOrpamMMbl MO0 MHGOpPMAaTHKE Ha YpOBHE
OCHOBHOT'0O 00111er0 00pa3oBaHusl.

148.6.4.1. K xoH1y o6y4yenus B 7 kjacce y o0yuatouierocsi OyayT copMUpOBaHbl YMEHHUS:

MOSICHATh Ha MPHUMEpax CMbICT MOHATHH "MH(opmarus", "uHbopManMoOHHBIN mporecc”,



"o0paboTka nHpopmanuu", "xpanenue nHGpopmarun", "nepenaya napopmanuu';

KOJMPOBaTh W JEKOIUPOBATH COOOINEHHUS MO 3aJlaHHBIM IpaBHJIAM, JIEMOHCTPUPOBATH
MOHMMAaHHUE OCHOBHBIX IIPUHIIMIIOB KOJAUPOBAHUS MHPOPMAITUHU PA3IMIHON TPUPOIBI (TEKCTOBOM,
rpagu4ecKon, ayaumo);

CpaBHUBATh JJIMHBI COOOIIEHH, 3alMCaHHBIX B pa3IM4YHBIX al(aBUTax, OMNEPHPOBATH
eIMHUIIaMH U3MepeHUs HH()OPMaMOHHOT0 00beMa M CKOPOCTH NepeJauu 1aHHbIX;

OIICHUBATh W CPaBHUBATH pPa3MEpPbl TEKCTOBBIX, TpadUUYECKUX, 3BYKOBBIX (HDaiIoB u
BU1e0(aNIOB;

NPUBOANUTH TPUMEPHI COBPEMEHHBIX YCTPONCTB XpaHEHUS M Mepenadyd HHPOpMaluy,
CPaBHUBATh UX KOJUYECTBEHHBIC XapaKTEPUCTUKH;

BBLACIATH OCHOBHBIC 3TAllbl B UCTOPHUU U NOHHUMATh TCHACHIWUN PAa3BUTUSA KOMIIBIOTCPOB U
MporpaMmMHOIo oGecnequH;{;

MOJIy4aTh U UCIIOJIb30BaTh MH(MOPMALIMIO O XapaKTEPUCTUKAX MEPCOHAILHOIO KOMIIbIOTEPA
¥ ero OCHOBHBIX JJIeMeHTaX (IPOLECcCOp, OMEpaTHBHAs IMaMsTh, JOJTOBPEMEHHAs MaMsITh,
YCTpPOMCTBA BBO/Ia-BBIBO/IA);

COOTHOCHTD XapaKTCPUCTHUKH KOMIIBIOTCPA C 3a/la4aMu, pCIIaCMbIMHA C €I'0 IIOMOIIBIO,

OpPUEHTHPOBATHCS B UEPAPXUUECKON CTPYKType (haillIoBOM CHUCTEMBI (3aIIUCBHIBATH IOJHOE
umsi (Qaitna (karanora), myThb K ¢aiiny (Karajory) mo HMEIOIEMYycs OMHCAHUIO (HalIoBOM
CTPYKTYpPBI HEKOTOPOTO HH(POPMALIMOHHOTO HOCUTEIIS);

pabotath ¢ (ailloBOi CHUCTEMOW MEPCOHANBHOIO KOMIIBIOTEPA C HCIIOJIb30BAHUEM
rpaduueckoro uaTEpdeiica, a IMCHHO: CO3/1aBaTh, KOITMPOBATH, IEPEMEIIATh, IEPCUMECHOBBIBATD,
yIaJIsaTh U apXUBUPOBATH (Paillibl U KaTaJoru, UCIIOJIb30BaTh aHTUBUPYCHYIO MPOTrpamMmy;

MNpeACTABIATE  PE3YJILTAThI CcBOCH JACATCIIBHOCTH B BUJIEC CTPYKTYPHUPOBAHHBIX
HWIUTIOCTPUPOBAHHBIX JOKYMCHTOB, My.]'ILTPIMCI[HfIHHX Hpe3eHTaI_II/II71;

uckatb HHQopmanuio B UHTepHeTe (B TOM YHCIIe MO KIF0YEBBIM CJI0BaM, M0 H300pakeHHUIO),
KPUTUYECKH OTHOCUTbCA K HaWJEHHOM MH(OpMalMM, OCO3HaBasi OMACHOCTh JAJIS JIMYHOCTH U
oOmiecTBa paclpoCTpaHEHUsI BPEIOHOCHOM HHQOpMAIMK, B TOM YHCIE SKCTPEMUCTCKOTO U
TEPPOPUCTUYECKOTO XapaKTepa;

HOHUMATh CTPYKTYpPY aJpecoB BeO-pecypCoB;
UCIIOJIb30BATh COBPEMEHHBIE CEPBUCH HHTEPHET-KOMMYHUKAIINH;

coOmonarb  TpeOoBaHUs ~ 0€30MacHOM  JKCIUIyaTallUM  TEXHUYECKUX  CPEICTB
UH(POPMALIMOHHBIX U KOMMYHHUKALIMOHHBIX TEXHOJIOTUH, COONI0/IaTh CETEBOM ATHKET, 0a30BbIE
HOPMbI HTHPOPMAIIMOHHOM 3TUKH U ITpaBa Npu paboTe ¢ MPUIOKEHUSIMH Ha JIIOOBIX YCTPOHCTBAX
u B MlHTepHeTe, BEIOUpaTh Oe30macHble CTpAaTETHH MTOBEICHUS B CETH;

MPUMEHSTh METOJbl MPOPUIAKTUKN HEraTUBHOIO BIIMSHHUSA CPEACTB MH(GOPMAIMOHHBIX U
KOMMYHUKAI[MOHHBIX TEXHOJIOTUN Ha 3I0POBLE I10Ib30BATEIIS.

148.6.4.2. K xoH1y o6y4yenus B 8 kijacce y o0yuarouierocst OynyT copMUpOBaHbl YMEHHUS:

MOSICHATH Ha IMPUMCPAX pas3jiniynd MCXKAY IMO3UITUMOHHBIMA U HCIIO3UITHOHHBIMU CUCTEMAaMU



CUMCJICHUS;

3aMMChIBaTh U CpaBHUBATH 1eJibie yrciia oT 0 10 1024 B pa3nuYHBIX MTO3UIIMOHHBIX CHCTEMaX
cuHCcIeHUs (C OCHOBaHUsAMU 2, 8, 16), BBIIOIHATH apuPMETHYECKUE OTIepAIK HaJl HUMH,

pacKpbIBaTh CMBIC]I TMOHATUW 'BbICKa3zbiBaHuWeE", "nmormyeckas omnepanus'’, "JIOoruyeckoe
BbIpaKeHHUE";

3alUChIBaTh JIOTUYECKHE BBIPAXKEHHUS C MCIIOIb30BAHMEM AW3BIOHKLINH, KOHBIOHKIMHM U
OTPULIAHMS, OIPENEIATh HCTUHHOCTb JIOTMYECKUX BBIPAKECHUM, €CIM W3BECTHBI 3HAYCHUS
UCTMHHOCTH BXOJSIIMX B HEro MEpPEeMEHHbIX, CTPOUTh TAOJIUIBI UCTUHHOCTU ISl JIOTMUYECKUX
BBIPAKCHMUI;

n"non nn

PacKpbIBaTh CMBICII MTOHATHH "HcnoMHNATENS !, "anroputm”, "nporpamma", moHUMast pa3HUILY
MEXy yIoTpeOJIeHUEM 3TUX TEPMUHOB B OOBIICHHOM peur U B UH(OPMATHKE;

OMKCBIBATh AJITOPUTM PEIICHHUS 33/1a4U Pa3IMYHBIMU CIIOCOOaMU, B TOM YHCJIE B BUC OJIOK-
CXEMBI;

COCTaBJISITh, BBIMOJNHATh BPYYHYIO U HA KOMIBIOTEPE HECIOXKHBIE AalTOPUTMBI C
WCIIOJIb30BAHNUEM BETBIICHUI U ITUKJIOB JIUISl YIIPABICHUS UCTIONHUTEISIMU, TAKUMH, Kak "Pobot",
"Yepenamka", "UeprekHuk";

HCIIOJIb30BATh KOHCTAHTBbI W NEPEMCHHBIC PA3JIMYHBIX THUIIOB (‘II/ICJIOBI)IX, JOTUYCCKUX,
CI/IMBOJ'IBHBIX), a TaAK)KC COACPIKAINNEC NX BbIPAKCHUA, UCITI0JIb30BATh OIICPATOP IIPpUCBABAHUA;

WCIIO0JIB30BaTh IIPH Pa3pabO0TKe MPOTpaMM JIOTHYECKHE 3HAYEHUS, OTIEPALIUN U BBIPAKEHUS C
HUMU;

AHAJIIM3UPOBATH MPCAJIOKCHHBIC AJITOPUTMBI, B TOM YHCJIC ONPCACIIATh, KAKUC PC3YJIbTAThL
BO3MOJKHBI ITPH 3aIAHHOM MHOKCCTBC UCXOJHBIX 3Ha‘leHHﬁ;

CO3/1aBaTh U OTJIAKMBATh IIPOrpaMMbl Ha OJHOM U3 SI3bIKOB mporpammupoBanus (Python,
C++, Ilackans, Java, C#, LllkonbHbI AnroputmMudeckuil SI3bIK), peaau3yrolie HeCI0XKHbIE
aIrOpUTMbI 00PaOOTKH YHUCIOBBIX JAHHBIX C UCIIOJIb30BAHUEM LIMKIJIOB U BETBJICHUI, B TOM YHCIIe
peanusyrolue NpoBEPKy AEIUMMOCTH OJHOIO LIEJIOr0 YHCIIa Ha IPYroe, MPOBEPKY HATYypaAIbHOIO
YKclla Ha MPOCTOTY, BbIJIEJICHUS IM(p U3 HATYpaIbHOTO YKCIa.

148.6.4.3. K xoniy o0y4yenus B 9 kiacce y o0yuatomierocsi 0yayt copMupOBaHbl YMEHUSI:

pa3OuBaTh 3a/Jaud Ha TOJ3aJa4d, COCTABISATH, BBINOJHATH BPYYHYIO U HA KOMITHIOTEPE
HECJIOXKHBIE AJITOPUTMBI C UCIIOJIb30BAHUEM BETBIIEHUM, LIUKJIOB U BCIOMOTATEJIbHBIX aJITOPUTMOB
JUTSL yIIpaBIIEHUS UCTIOTHUTENSIME, TAaKUMHU Kak Pobot, Uepenamika, YepTeKHUK;

COCTaBJIATh M OTJQXHUBATh MPOTPAMMBI, PEaTH3yIOIINe TUIIOBBIE aITOPUTMBI 00pabOTKH
YUCJIOBBIX MOCJICIOBATEIFHOCTEH MM OJHOMEPHBIX YHUCIOBBIX MAaCCHBOB (MIOMCK MAaKCHMYMOB,
MUHUMYMOB, CYMMBbI UJTU KOJTHYECTBA YJIEMEHTOB C 33/IaHHBIMH CBOMCTBAMHU) Ha OJTHOM U3 SI3bIKOB
nporpammupoBanus (Python, C++, [Tackans, Java, C#, llIkonpHBINH ANTOPUTMUYECKUN S3BIK);

packpbIBaTh CMbICH MOHATHH "Mojens", "MoaenupoBaHue", ONpeAensaTb BUIbI MOJENEH,
OIICHUBATh COOTBETCTBHE MOJICIIA MOACIUPYEMOMY OOBEKTY U LIEISIM MOJCIIUPOBAHNS,

UCTOJb30BaTh Ipadbl U JIEPEBbs U1 MOAEIHPOBAHUS CUCTEM CETEBOW U HEPapXUUYECKOMH
CTPYKTYpPbI, HAXOJUTh KpaTyaimuii nyTe B rpade;



BBIOMpPATh CHoco0 MpeICTaBICHUs] JaHHBIX B COOTBETCTBUU C IIOCTABJICHHOHM 3amaueit
(Tabmutibl, cxembl, rpaduKH, AHArpaMMBbl) C UCITOIH30BAHUEM COOTBETCTBYIOIIMX MPOTPAMMHBIX
CpencTB 00pabOTKHU JTaHHBIX;

HCIOJIb30BATh 3JICKTPOHHbIE TAOIUIIBI 17151 00pabOTKH, aHAJIN3a U BU3YyalIU3allli YHUCIOBBIX
JTAHHBIX, B TOM YHMCJIE C BBIJICJIICHUEM JHana3oHa TaOJIHIbl U YHOPSIOUYMBaHUEM (COPTUPOBKOIN)
€ro JJIEMEHTOB;

CO3/MaBaTh W TMPUMEHITh B DJJEKTPOHHBIX TaOmuIax QopMynbsl Uil pPacdyeToB C
HCIOJIb30BaHUEM BCTPOCHHBIX apupmeTnyeckux QyHKIUM (CyMMHPOBAHHE U MOACUET 3HAUCHUH,
OTBEUAIONIUX 33JaHHOMY YCJIOBHIO, CpelHee apu(PMETHUECKOe, MOUCK MAaKCHUMAJIbHOTO U
MUHUMAJIBHOTO 3HaYeHHUsI ), aDCOIIOTHON, OTHOCUTEIHHON, CMEILIaHHOM ajjpecaluy;

MCIOJIb30BATh 3JICKTPOHHBIC TAOTHUIIBI 11 YUCICHHOTO MOICTUPOBAHUS B IPOCTHIX 3a/1a4ax
U3 pa3HBIX MPEIMETHBIX 00acTei;

WCIIOJIb30BaTh COBPEMEHHBIE HHTEPHET-CEPBUCHI (B TOM YHCIIE KOMMYHHKAIIMOHHBIE
CEpBHCHI, O0JAYHbIC XPAHWIUIIA JAHHBIX, OHJIAMH-MPOrpaMMbl (TEKCTOBBIE M Tpaduueckue
PEAAKTOPBI, CpeIbl Pa3pabOTKH)) B yUeOHOW U TIOBCETHEBHOM e TCIILHOCTH,

MPUBOJUTH TPUMEPHl HUCIHOJIB30BAaHUS TE€OMH(POPMAIMOHHBIX CEPBHCOB, CEpPBHUCOB
rOCYJapCTBEHHBIX YCIYyT, 00pa30BaTelIbHBIX CepBUCOB MHTEpHETa B yueOHOM M MOBCEIHEBHOM
JIeATEIbHOCTH;

UCIOJIb30BaTh  Pa3MYHbIE CPEICTBAa 3alIUTHl OT BPEIOHOCHOIO IPOTrPAMMHOIO
o0ecreyeHus, 3alMIaTh MEPCOHAIBHYI0 UH(OPMAIMIO OT HECAHKIIMOHUPOBAHHOTO JIOCTYIA U
€ro IOCHEACTBUM (pasriamieHusi, IOJIMEHBI, YTpaThl JaHHBIX) C YYE€TOM OCHOBHBIX
TEXHOJIOTUYECKUX U COLMAIbHO-TIICUXOJIOIMYECKUX AaCHEKTOB HCIOJIb30BaHUS ceT VHTepHer
(ceTeBas aHOHMMHOCTb, IHU(POBON ClIed, ayTEHTUYHOCTh CYOBEKTOB U PECYPCOB, OMACHOCTh
BPEIOHOCHOTO KOJIa);

pacrmo3HaBaTh TONBITKM W TPEAYNpPEeKIaTh BOBICUEHHE Cce0s M OKpYXalolUX B
JIECTPYKTUBHBIE U KPUMUHAJIbHBIE (OPMBI CETEBONH aKTMBHOCTU (B TOM 4HClIe KUOEpOYyJUIMHT,
(GuIuHr).

148.7. B ¢denepanbHbIX W PErHOHAIBHBIX IMPOLEAYPaX OLEHKH KadyecTBa OOpa3OBaHMS
UCIIOJIB3YETCSl  TMepeyeHb (KOAM(PHUKATOP) paclpeleIeHHBIX IO KJaccaM IPOBEPSIEMBIX
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOI'O
o0u1ero o0pa3oBaHUs U AJIIEMEHTOB COAEPKaHUS 110 NHPOPMATHKE.

Tabmnuma 12
[TpoBepsiemble TpeOOBaHUS K pe3yibTaTaM OCBOCHHSI OCHOBHOMN
o0pa3oBaTenbHON porpaMmsl (7 Kiacc)
Kon [IpoBepsiemble TpeAMETHBIE PE3YIbTATHI OCBOCHHUSI OCHOBHOM
IIPOBEPSIEMOTO 00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO 00IIEr0 00pa30BaHUs
pe3ynbTaTta
1 [To Teme "lludposast rpamoTHOCTB"

11 [TosicusiTh  Ha ~ mpuUMepax  CcMbICI  MOHATHH  "uHbopmanus",

"uHpopManMOHHBIM mporecc”, "oOpaboTka wuHpopmanuu", "XpaHeHUe




uHpopmanuu", "mepenada napopmanun"

1.2

[IpuBoANTH NpUMEPBl COBPEMEHHBIX YCTPOWCTB XPAaHEHUsI W Iepenadu
UH(OPMALINHU, CPABHUBATH UX KOJMYECTBEHHBIE XapaKTEePUCTHKH

1.3

[TomydyaTs W  WCHONB30BaTh HMHPOPMAIMIO O  XapaKTePUCTHKAX
MEPCOHAIIBHOTO KOMITBIOTEpAa M €r0 OCHOBHBIX 3J€MEHTax (mporeccop,
omepaTUBHAS TMaMsTh, JOJITOBPEMEHHAs MaMsTh, YCTPOMCTBa BBOJA -
BBIBOJIQ)

1.4

CoOTHOCHTD XapaKTCPUCTUKU KOMIILIOTEpA C 3ala4aMi, pCIa€MbIMU C €TO
IIOMOIIBIO

1.5

OpueHTHpOBaThCS B HEPAPXUUECKOW CTPYKType (ailyioBOl CHCTEMBI
(3anuceIBaTh MoOTHOE MMsl (haiina (katanora), myTh K (ainy (karamory) mo
uMeIouIeMycss  onmucaHuio  (alJoBOM  CTPYKTYphl ~ HEKOTOPOTO
UH(POPMALIMOHHOTO HOCHUTEIIS)

1.6

PabGorate ¢ (aiioBOH CHUCTEMOH TEPCOHAIBHOTO KOMIIBIOTEpA C
UCIIONIb30BaHUEM rpaduueckoro wuHTepdeiica: co3gaBarh (KOMHPOBATh,
nepeMeniaTb, NEPEUMEHOBBIBaTh, YyIAISITh W apXUBUPOBATh (Qailiibl u
KaTajoru, UCI0JIb30BaTh aHTUBUPYCHYIO IPOTPaMMYy)

1.7

Hckate nndopmanuio B IHTepHETE (B TOM YHCIIE IO KIFOYEBBIM CIIOBaM, 110
U300paXCHHI0), KPUTHYECKH OTHOCUTHCS K HaWJICHHOW WH(OpMAIIHIH,
OCO3HaBaTh OMACHOCTb MJIs JIMYHOCTH U OOIIEeCTBa PacHpoCTpaHEHUs
BPEIOHOCHON WH(pOpMAIMK, B TOM YHCIC OKCTPEMHUCTCKOTO H
TEPPOPUCTUYECKOTO XapaKTepa

1.8

[ToHuMaTh CTPYKTYpY aJlpecoB BeO-pecypcoB

1.9

Hcnons3oBaTh COBPCMCHHBIC CEPBUCHL I/IHTepHeT'KOMMYHI/IKaL[I/Iﬁ

1.10

Cobmronaths TpeOoBaHUs 0€30MACHON IKCIUTYaTal[UM TEXHUYECKUX CPEICTB
MH(OPMALIMOHHBIX W KOMMYHHUKALlMOHHBIX TEXHOJIOTMM, COONI0AaTh
CeTeBOil ATHUKeT, 6a30BbIE HOPMBI MH(OPMAIIMOHHON 3THKHU U IpaBa MpU
paboTe C TNpUIOKEHMSIMM Ha JIOObIX ycTpoiictBax u B VHTepHere,
BbIOMpATh O0€30MacHbIe CTPATETUH MTOBEICHUS B CETH

1.11

HpI/IMeHSITB MCTOBI HpO(l)I/IJ'IaKTI/IKI/I HCraTUBHOI'O BJIMAHUA CPCIACTB
I/IHq)OpMaI_II/IOHHBIX U KOMMYHUKAIITUOHHBIX TEXHOJIOTMH Ha 300POBBE
IIOJIB30BaTCIIA

ITo Teme "Teopernyeckre OCHOBBI HUHPOPMATUKU"

2.1

KoaupoBaTth u JexonupoBaTh COOOILIEHUS 1O 33JaHHBIM IpaBUiIaM,
JEMOHCTPUPOBaTh IOHUMAHUE OCHOBHBIX IPHUHIMIIOB KOAUPOBAHUS
uH(pOpPMAIIMK Pa3IMIHON TPUPOIBI (TEKCTOBOM, rpauuecKoil, ayano-)

2.2

CpaBHUBaATh JUIMHBI COOOILIEHUH, 3alMCAHHBIX B pa3IUYHbIX aji(aBUTaX,
ONEepUpOBATh EIMHULAMH HW3MEpeHUs HWH(POPMALMOHHOTO o0beMa u
CKOPOCTH Iepeauu TaHHBIX

2.3

OneHnBaTh U CPaBHUBATH Pa3MEpPhl TEKCTOBBIX, Ipa)U4IeCKUX, 3BYKOBBIX
¢aiinos u Buaeodaiinon




3 ITo Teme "MHpopManimoHHbIE TEXHOIOTHN"

3.1 [IpencraBmsTh pEe3YIbTATHI cBOEN JEITENLHOCTH B BUJIE
CTPYKTYPUPOBAHHBIX WILTIOCTPUPOBAHHBIX JIOKYMEHTOB, MYJIbTUMETUMHBIX
Mpe3eHTalUM

Tabmuua 12.1

ITpoBepsiemble i1eMEHTHI coepkanus (7 Kiacc)

Kon [IpoBepsiemMblil 2J1eMEHT coaep KaHus
1 [{udposas rpaMOTHOCTH
1.1 KomnpioTep - yHUBEpcaabHOE BBIUMCIMTEIBLHOE YCTPOHCTBO, paboTaroiiee Io

mporpamMmme. Tunel KOMIIBIOTCPOB: TMEPCOHAJTIBbHBIC KOMIIBIOTCPBI, BCTPOCHHLIC
KOMITBIOTEPBI,  CYIEPKOMIIBIOTEpPhl.  MoOwWIbHBIE  ycTpoiicTBa.  TexHuKa
0€30MacHOCTH | MpaBuiia pabOThl HA KOMIIBIOTEPE

1.2 OcHOBHBIE KOMIIOHEHTHI ~KOMIIbIOTEpa M WX HaszHaueHue. [Ipomeccop.
OnepatuBHasgs W JONTOBPEMEHHAs INaMsATh. YCTPOMCTBA BBOJA M BBIBOAA.
CeHCOpHBII BBOJ, JATYMKH MOOMJIBHBIX YCTPOWCTB, CPEACTBA OMOMETPUYECKOMN

ayTeHTU(UKAINH
1.3 Hcropust pa3BUTHS KOMITBIOTEPOB M IpOrpaMMHOr0 obecrieueHus. Ilokonenus
KoMmrbioTepoB.  COBpeMEHHBIE  TEHACHIMH  PA3BUTHA  KOMIIBIOTEPOB.

Cynepxomnbrotepsl. Ilapamnensnbie BbrunciaeHus. [lepcoHanbHbI KOMIBIOTED.
[Ipoueccop u ero XxapakTepuUCTHKU (TakTOBasg 4YacToTa, pa3psiAHOCTD).
OneparuBHasg naMaATh. [JonroBpemMeHHast namsaTh. Y CTPOMCTBA BBOJA U BBIBOJA.
O0beM XpaHUMBIX JAHHBIX (ONEpaTUBHAs MaMATh KOMIIbIOTEPA, KECTKUI AUCK U
TBEPJOTENbHbIM HAKOMUTENb, MOCTOSHHAs MNaMsAThb CMapT(dOHAa) U CKOPOCTh
A0CTYyIIa JJ1d pa3siindHbIX BUAOB HoOcHTEeNneH

14 [Iporpammuoe  obecrnedueHne  KoMmmbioTepa. [lpuknagHoe  mporpaMMHOE
oOecrieueHue. CucremHoe IIPOrpPaMMHOE obecrnieueHue. Cucremsl
nporpammupoBanus. [IpaBoBasi oxpaHa mporpamMM M JaHHbBIX. becruiaTHele u
yCIIOBHO-0ecTIaTHbIe TporpaMMbl. CBOOOIHOE TporpaMMHOe o0ecrieueHne

1.5 @aiinsl ¥ manku (karanoru). Tunsl Qaiinos. CBoiicTBa ¢aitnos. XapakTepHble
pasMmepsl (aiiyioB pa3IMYHBIX THIOB (CTpaHMIIA TEKCTa, JJIEKTPOHHAS KHUTA,
dororpadus, 3aMuch IECHU, BUCOKIIUII, TTOTHOMETPAXKHBINA (PUITHEM)

1.6 [Mpuntuner moctpoenus ¢ainoBsix cucteMm. [lomHoe wums Qaitma (mankw,
kartasiora). ITyTe k ¢aitny (nmanke, katanory)

1.7 QaiinoBeiii MeHemkep. PaboTa ¢ Qaiinamu u mankamu (KaTaJloramu): CO3JIaHUe,
KOITUPOBaHUE, MEepeMeIleHre, MePeHMEHOBaHNE W yhaleHue (aiIoB M ITaroK
(xatamoroB). [Touck ¢aitnoB cpeacTBaMU ONEPAIIIOHHON CHCTEMBI

1.8 ApXI/IBaI_II/IH JaHHBIX. Mlcioab30BaHue mporpamMm-apxmuBaTopoB

1.9 KomnploTepHble BUPYCHI M IpYyrH€ BPEIOHOCHBIE Mporpammsl. IIporpaMmel mms
3alIUTHl OT BUPYCOB




1.10

O0benuHeHue KoMibioTepoB B ceThb. Ceth MHTEpHET. Beb-cTpanuiia, BeO-cair.
Crpykrypa anpecoB BeO-pecypcoB. bpaysep. Ilouckosbie cuctemsl. Ilomck
UHPOpPMALIMU 10 KIIOYEBBIM CJIOBaM M 10 H300pakeHuto. JloCTOBEPHOCTH
uHpopManuy, norydeHHol u3 MuTepuera

1.11

CoBpeMeHHbIE CEpBUCHI MHTEPHET-KOMMYHUKALUI

1.12

CereBotii 3THKET, 0a30BbIe HOPMBI HH()OPMAIIIOHHOM STUKH U TpaBa MpH padoTe B
cetu Mnrepuer. CtpaTeruu 6e3omacHoro noseaeHus B Miurepuere

Teopernuecknue OCHOBBI HH()OPMATHKH

2.1

WNudopmanus - OJHO U3 OCHOBHBIX MOHATUN COBpeMEHHOHN Hayku. MHopmarus
KaK CBEJIEHUs, IPEJHA3HAYCHHbIE AJI BOCIPUATHS YEJIOBEKOM, U MH(OpMAIUs
KaK JJaHHbIE, KOTOPbIE MOTYT OBITh 00pab0TaHbl AaBTOMAaTU3UPOBAHHON CUCTEMOM

2.2

JINCKpPETHOCTh JaHHBIX. BO3MOXHOCTh ONUCAHHS HEMPEPHIBHBIX OOBEKTOB H
MIPOLIECCOB C MOMOIIBIO JUCKPETHBIX NaHHBIX. MH(OpMalMOHHBIE MPOLECCH -
MIPOIIECCHI, CBA3AHHBIC C XpaHEHUEM, IPEOOPA30BAHUEM U TIepeaadei JaHHbIX

2.3

CumBon. Andasut. MomHocTs andasuta. PazHooOpasue sS3bIK0B U andaBHUTOB.
EctectBennbie u (opmanbHbie S3bIKA. AN(AaBUT TEKCTOB HAa PYCCKOM SI3BIKE.
JBonunsiii andasut. KonrmuecTBO BCEBO3ZMOXKHBIX CIIOB (KOJTOBBIX KOMOHWHAITH)
(UKCUPOBAaHHOW JUIMHBI B jaBowdHOM andasute. IIpeoOpazoBanme mr000T0
andasuTa K 1BOMYHOMY. KOTM4uecTBO pa3auyuHbIX CJI0B (PUKCUPOBAHHOM JIJIMHEI B
andaBuTe ONPEIEICHHON MOIITHOCTH

2.4

KoaupoBanue CHMBOJIOB OJTHOTO ajipaBUTa C TOMOIIBIO KOJOBBIX CJIOB B JPYrOM
andaBute, KOJ0Bask TaOIMIIA, TEKOIUPOBAHUE

2.5

JlBonunsIit kKoa. [IpencTaBiieHne JaHHBIX B KOMITBIOTEPE KaK TEKCTOB B IBONYHOM
andasute

2.6

NHdpopmannoHHbIi 00beM JaHHBIX. BUT - MUHUMaNbHas €UMHMIIA KOJIUYECTBa
uH(pOopMalnu - TBOMYHBIN pa3psai. baiit, kunobaiT, MerabaiiT, ruradaiT

2.7

CkopocTb nepejaun JaHHbIX. EMUHUIBI CKOPOCTH IIEpeaun NaHHbIX. MckaxkeHne
uH(pOopMalluu IpU nepegayde

2.8

Komuposanue texcroB. PaBHoMepHbiii kon. HepaBHoMmepHbiii kon. Koauposka
ASCII. BocemuOutHble koaupoBku. Ilonsatue o xomupokax UNICODE.
JexonupoBaHnue  COOOIIEHMH €  HCHOJb30BAaHHMEM  PAaBHOMEPHOIO U
HepaBHOMEpHOTO koja. MHpopMannoHHbIH 00beM TEeKCTa

2.9

Obuee npeacraBieHue o HU(GPOBOM MPEACTABICHUH ayJUOBU3YaJIbHBIX U IPYTUX
HeIpepbIBHBIX NaHHbIX. KogupoBanue nBera. L{BeroBeie monenu. Monens RGB.
['my6una xoaupoBanus. [Tanutpa

2.10

PactpoBoe u BekTOopHOEe TpencTaBieHue wu3o0pakenuid. Ilukcens. OreHka
nH(popMaMoOHHOTO 00BbeMa TpaMIeCKUX TaHHBIX JIJIST PACTPOBOTO U300paKEHHS
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KomupoBanue 3Byka. PaspsnHocTe M yactota auckpernsanuu. KommuecTBo
KaHajuoB 3anmucu. OIlEHKa KOJIMYECTBEHHBIX IApaMETPOB, CBS3aHHBIX C
MIPEJICTaBICHUEM U XpaHEHHEM 3BYKOBBIX (ailsioB




3 NudopmaninoHHbIe TEXHOIOTHH

3.1 TekcToBbIE JOKYMEHTHI U UX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHHULIa, ad3all, CTPOKa,
CJIOBO, CUMBOJ)

3.2 TekcToBbIi  IpoLEecCOp - HUHCTPYMEHT CO3/1aHUs, pPEJAKTUPOBAHUA U
dopmaTupoBanus TekcToB. [IpaBuna Habopa TekcTa

3.3 PenaktupoBanue Ttekcta. CBoiictBa cumBoinoB. Ilpudt. Tunsr mpudros
(pyOsieHBle, C 3ace4yKaMH, MOHOIIMPUHHBIC). [lOIyKHMpHOE U KypCHBHOE
HauepTanue. CBoiicTBa a03aleB: TpaHMIBI, a03al[HBI OTCTYI, HHTEPBAI,
BbIpaBHHBaHKE. CTHIICBOE (hOPMATHPOBAHUE

3.4 CtpykTrypupoBaHue HWHGOpPMAIMM C  TIOMOIIBIO  CIMCKOB W TaOJuIIL.
MHuoroypoBHeBbIe CTUCKH. JJ0OaBieHNe Ta0IHIl B TEKCTOBBIC JJOKYMEHTBI

35 BceraBka m3o0pakeHHMiI B TEKCTOBBIE HOKyMeHTHL. OOTekaHHe H300paskeHUI
TEKCTOM. BKiltoueHue B TEKCTOBBIM JOKYMEHT AuarpamMm U Gopmyi

3.6 [TapameTpsl cTpaHulbl, HymMmepanus crpaHull. J[loOaBieHne B JOKYMEHT
KOJIOHTHTYJIOB, CCBIJIOK

3.7 IIpoBepka mnpaBonucanusa. PaccrtaHoBka mepeHOCOB. I'010COBOM BBOJA TEKCTA.
OnTnueckoe pacrnoszHaBaHue Tekcra. KomnelorepHslii nepesoy. Mcnonb3oBanue
cepBHCOB ceTH MHTEepHET 1st 00pabOTKH TeKCTa

3.8 3HaKOMCTBO €  TpaUuUecKUMH  peaaKTopamMu. PacTpoBble  pPHCYHKH.
Hcnonp3oBanue rpaduecKux MPUMHUTHBOB

3.9 Onepauuu pegakTUpOBaHUsl rpa@uueckux OOBEKTOB, B TOM UHUCIE IU(PPOBBIX
dororpaduii: n3MeHeHue pasmepa, oOpe3Ka, IMOBOPOT, OTpakeHHe, pabora c
obnactssMu (BBIIEICHHE, KOMHPOBAHHUE, 3aJMBKA I[BETOM), KOPPEKIUS IIBETa,
SIPKOCTH M KOHTPACTHOCTH

3.10 |Bexropnas rpaduka. Co3naHue BEKTOPHBIX PUCYHKOB BCTPOCHHBIMH CPEICTBAMU
TEKCTOBOT'O TIpoIleccopa WU Apyrux mporpamm (mpuioxenuit). JloGaBineHue
BEKTOPHBIX PUCYHKOB B JOKYMEHTBI

3.11 [ToaroroBka MynIbTHMEIUUHBIX mpe3eHTanuil. Cnaitn. JloOGaBneHue Ha criaiin
TEKCTa 1 n300pakeHnid. PaboTa ¢ HECKOIBKUMU ClIaiilaMu

3.12 | JloGaBieHue Ha Cllaiil ayTMOBU3YAIbHBIX TaHHBIX. AHUMAaNUs. [ umepcchuikn

Tabmuua 12.2

[TpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHUS OCHOBHOM
o0OpasoBarenbHON TporpamMMsI (8 Kitacc)

Kon [IpoBepsiemble TpeAMETHBIE PE3YIbTATHI OCBOCHHUSI OCHOBHOM
MIPOBEPSEMOTr0 00pa3oBaTeNbHOI MpOrpaMMbl OCHOBHOTO 00IIIero 00pa3oBaHus
pe3ynbTaTa

1 I[To Teme "Teopernyeckue 0CHOBBI HH(OPMATUKH"




11 [TosicusiTh Ha mpUMepax  pa3auuus MEXAYy TMO3UIHOHHBIMH U
HEMO3UIIMOHHBIMU CUCTEMAMU CUUCIICHUS

1.2 3anuceiBaTh W cpaBHHMBaTh Leiblie unciaa oT 0 g0 1024 B pa3nuyuHbIX
MO3UIIMOHHBIX CHCTEMAaX CYUCIICHHS (C OCHOBaHUAMU 2, 8, 16), BBIIOJIHATH
apudMeTHIecKre onepaly HaJl HUIMH

1.3 PackprsiBath cMbICH MOHATUM "BbICKa3piBaHUE", "Joruyeckas omepanus’,
"7oruyeckoe BblpaxeHue"

1.4 3anuceiBaTh JIOTUYECKHUE BBIPAXKEHUS C HUCIOJIb30BAHUEM JU3BIOHKIIUH,
KOHBIOHKIIMM ¥  OTPUIIAHMS, OMNPEICIATh HCTHHHOCTh JIOTHYCCKUX
BBIPOKEHUM, €CIIM M3BECTHBbI 3HAYEHUS MCTUHHOCTU BXOJSIIMX B HETO
MePEMEHHBIX, CTPOUTH TAOIHI[BI ICTUHHOCTH ISl IOTUYECKHUX BBIPAKCHHUI

2 ITo Teme "AnropuT™MbI U IporpaMMupoBaHue”

2.1 PackpeiBaTth cMbICT MOHATUH "WcnonaHutens', "anroputm"”, "mporpamma’,
MOHUMAs PA3HHIY MEXKY YIOTPEOICHHEM 3TUX TCPMUHOB B OOBIICHHOU
peud u B uHGOpMaTUKE

2.2 OnuceIBaTh AITOPUTM PELICHUS 3a/1a4d Pa3JIMYHBIMU CIIOCOOaMH, B TOM
qucie B BHUAE OJIOK-CXEMBI

2.3 CocTaBisiTh, BBIIOJHATH BPYYHYIO U Ha KOMIIBIOTEPE HECIOXKHBIE
QITOPUTMBl C HCIIOJIB30BAHMEM BETBJICHUN M LUKIOB U1 YIPABJICHUS
VCIIOJTHUTEIISIMU

2.4 Hcnonp30BaTh KOHCTAHTHl M NEPEMEHHBIE PA3JIMYHBIX TUIOB (YHCIIOBBIX,

JJOTN4YCCKUX, CI/IMBOJ'IBHBIX), da TaKXE COACpKAIIUC HUX BbIPAXKCHUA,
HCIIOJIB30BAaTh OIICPATOP MPHUCBAMBAHUA

2.5 Ucnionp3oBate mpu  pa3paboTke MporpaMM JIOTHYECKHE 3HAYCHUS,
ONEPALMH U BBIPAXKEHUS C HUMU

2.6 AHanu3upoBaTh MPEUIOKEHHBIE aJITOPUTMbI, B TOM YHCIIE ONpPEIEISTh,
Kakve pe3yibTaTbl BO3MOXHBI IIPU 33aJaHHOM MHOXECTBE HCXOIHBIX
3HaYEHUH

2.7 CoznmaBaTh M OTJIAXKUBaTh MpPOrpaMMbl Ha OJHOM U3  S3BIKOB

nporpammupoBanus (Python, C++, Ilackans, Java, C#, IlkonbHbIH
AnropuTMuuecKkuii  SI3bIK), peamu3yIolUe HECJIOXKHBIE aJITOPUTMBI
00pabOTKM YMCIIOBBIX JaHHBIX C HCIOIb30BAaHUEM ITUKIIOB U BETBICHUI, B
TOM YHCJIe PEATU3YIOINE MPOBEPKY JACIUMOCTH OJHOTO IIEJIOTO YKciia Ha
Ipyroe, MPOBEPKY HATYpaIbHOTO YMCIIa Ha MMPOCTOTY, BBIICICHUS (P U3
HaTypaJTbHOTO YHCIIa

Tabmuma 12.3

[TpoBepsiembie 271eMEHTHI coaepkanust (8 Kiacc)

Kon ITpoBepsieMBlii 2IEMEHT COJIEp/KaHUs




TeopeTtnueckre 0CHOBbI HHPOPMATHKU

1.1

Heno3uumoHnHble ¥ NO3ULMOHHBIE CHCTeMBbl cuuciieHus. Asndasur. OcHOBaHUE.
PasBepuyrast ¢opma 3anucu uucna. IlepeBox B JNECATHUHYIO CHUCTEMY YHCEIN,
3allMCaHHBIX B IPYTUX CUCTEMAX CUMCICHUS

1.2

Pumckas cucrema cuuciieHus

1.3

JBonunas cucrema cunciienus. [lepeBon nenbix uncen B npeaenax ot 0 go 1024
B JIBOMYHYIO CHCTEMY cuucieHus. BocbMepruHas cucrema cuncieHus. [lepeBos
YrCceNl U3 BOCBMEPUYHOW CHCTEMBI B JBOUYHYIO) U JIECATUYHYIO CHCTEMBI U
obOparHo. IllectHamguarepuuyHas cuctema cumcieHus. llepeBon wuwmcen u3
[IECTHAIATCPUIHON CUCTEMBI B JBOWYHYIO, BOCBMEPUYHYIO H JECATHYHYIO
CHCTEMBI U O0paTHO
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ApI/I(l)MeTI/I‘lCCKI/Ie orcpanuu B ,HBOPI‘IHOﬁ CHCTEMC CUHUCIICHUA

1.5

Jlornueckre  BbICKa3bIiBaHUA.  Jlormueckwe — 3HaYeHHS  BBLICKA3bIBAHMIA.
DJleMEHTapHbIE M COCTaBHbIC BbICKa3biBaHUs. Jlormyeckue omnepamuu: "u"
(KOHBIOHKIIUS, JIOTHUECKOE YyMHOXEHHE), "Win" (IAU3bIOHKIUSA, JOTHYECKOe
cioxenue), "He" (Jlornyeckoe orpuuaHue). IIpuopureT JOruvYecKUX ornepaiui.
OrnpezereHrne HCTUHHOCTH COCTABHOTO BHICKA3bIBAHUS MPU M3BECTHBIX 3HAUCHUSX

HNCTUHHOCTU BXOAAIIHUX B HCTO 3JICMCHTAPHBIX BBICKa3bIBaHUH

1.6

Jlornueckue Boipaskenus. [IpaBuia 3anucu jorudyeckux BeipaxkeHuil. [locrpoenue
TaOJIUI HCTUHHOCTHU JIOTHYECKUX BBIPAKEHUN

1.7

Jlormueckue 3jeMeHThl. 3HAKOMCTBO C JIOTHYECKMMH OCHOBaMH KOMIIBIOTEpA

AJTOPUTMBI U IPOTPAMMUPOBAHHE

2.1

[TousTue aJiropurMma. Hcnonnurenn anr OpPUTMOB. AJ'IFOpI/ITM Kak IIJIaH
YIIpaBJICHUA UCIIOJITHUTEICM

2.2

CgoiictBa anroputma. CrocoObl 3amKcH anropuTMa (CIOBECHBIH, B BUE OJIOK-
CXEMBI, IPOrpaMma)

2.3

Anroputmuueckre KoHCTpykuuu. Koucrpykius "ciemoBanue". JIMHEWHBIN
anroput™.  OrpaHUYeHHOCTb  JIMHEWHBIX  aNTOPUTMOB:  HEBO3MOYKHOCTH
MPEAYCMOTPETh 3aBUCHUMOCTh MOCIE0BATEIIBHOCTUA BBIMOTHAEMBIX JTEUCTBHI OT
MCXOJIHBIX JIaHHBIX

2.4

Konctpykuus "BeTBieHue": mojHas M HemojHass ¢GopMbl. BeimonHeHue wu
HEBBINOJIHEHHUE YCIIOBUSI (MCTUHHOCTh U JIOKHOCTbH BbICKa3biBaHUsA). [IpocThie n
COCTaBHBIE YCJIOBHS

2.5

KoHcTpyknuss "moBTOpeHME": IUKIBI € 3aJaHHBIM YHUCJIOM IOBTOPEHHUH, C
YCIIOBUEM BBITIOJIHEHHUS, C IEPEMEHHON [IUKIIa

2.6

Pazpabotka nns (GopmMasbHOTO WCHOJHUTENS aIrOpUTMa, MPHBOMSIIETO K
TpeOyeMoMy pe3ynbTaTy TpH KOHKPETHBIX HCXOJHBIX HaHHBIX. Pa3zpaboTka
HECJIO)KHBIX ~QJITOPUTMOB C HCIOJIb30BAaHWEM IIMKJIOB W BETBICHUMA IS
yrnpaBieHus: (OpMaIbHBIMU  HCIOJHUTENSIMHU. BBIMIONHEHHWE  aJITOPUTMOB
BpPYUYHYIO U Ha KoMIbloTepe. CHHTAaKCUYECKHUE U JIOTHYecKue omuOku. OTKa3bl




2.7 SAzpik  mporpammupoBanusi  (Python, C++, Java, C#, IlIxonbHbIH
AnroputMmuueckuii  f3pik). Cuctema npOrpaMMHUpPOBAHHUSA: PENAKTOpP TEKCTa
IpOrpaMM, TPaHCIATOP, OTIATIUK

2.8 [lepemennas: tun, uMs, 3HaueHue. Llenmble, BelIeCTBEHHBIE W CHMBOJIBHBIC
NepEeMEHHBIE
2.9 Omnepatop mpucBauBaHUSA. ApH(PMETHUYECKHE BBIPOKEHUS M MOPAIAOK UX

BBIYHCIICHUA. OHepaI_[I/II/I C OCJIBIMH YHUCJIaAMHU: LHECIOYHUCIICHHOC ACICHUC, OCTATOK
OT ACJICHUA. HpOBepKa ACIIUMOCTH OJHOI'0 IECJIOro Yrcja Ha ApYyroc

2.10 |BertBnenus. CocTaBHbIE YCIOBUS (3aUCh JOTUYECKUX BhIPAXKEHHUM HA H3y4aeMOM
A3bIKE IporpaMmmupoBanus). HaxoxxieHue MUHMMyMa 1 MaKCUMyMa U3 JIBYX, TPEX
Y YeThIpex uncesl. Penienue kBaapaTHOrO ypaBHEHUs, UMEIOIIETO BEIECTBEHHbIE
KOpHHU

2.11 |/lmamoroBasi OTJIaIKa MMPOTPaMM: TOIIATOBOE BHINIOJHEHUE, MPOCMOTP 3HAYCHHUN
BEJIMYMH, OTJIaJOYHBIN BBIBOJI, BBIOOP TOUKU OCTAaHOBA

2.12 [ukn ¢ ycnoBuem. Anroput™ EBkinaa 1 HaxoKIAeHHsI HaWOOIBIIIET0 00IIEro
JEJIATENS IBYX HATYpaIbHBIX 4Hcell. Pa3OneHHe 3amucu HATypaJbHOTO YUCIA B
MO3UI[MOHHOM CUCTEMEe ¢ OCHOBAaHHMEM, MEHBIIIMM WM paBHbIM 10, Ha OT/IEIbHBIC

U psl

2.13  |Luki c nepeMeHHO. AITOPUTMBI TPOBEPKH ACTUMOCTH OJJHOTO IIEJIOT0 YMCIIa Ha
Jpyroe, MPOBEPKU HATypalIbHOI'O YUCIIA HA IPOCTOTY

2.14 | OO6paboTka CHMBOJBHBIX JaHHbIX. CHUMBOJIBHBIE (CTPOKOBBIE) IEPEMEHHBIE.
[TocumBonbHast oOpaboTka cTpok. [lojcder yacTOThl TOSIBIEHUS CHMBOJA B
cTpoke. Bectpoennsie hyHKIMU A7t 00pabOTKU CTPOK

2.15 |OmpeneneHue BO3MOXKHBIX pe3yJbTaTOB pabOThl aaropuTMa MpU 3aJaHHOM
MHO’KECTBE BXOJHBIX JIaHHBIX, OIPE/EICHHE BO3MOXKHBIX BXOAHBIX TaHHBIX,
HNPUBOJASALINX K JAaHHOMY pe3yJbTaTy

Tabmuma 12.4

[TpoBepsiemble TpeOOBaHUS K pe3yIbTaTaM OCBOCHHSI OCHOBHOMN
o0pa3oBaTenbHOU porpaMmsl (9 kiacce)

Kon [IpoBepsiemble TpeAMETHBIE PE3YIbTATHI OCBOCHUSI OCHOBHOM
IIPOBEPSEMOTO 00pa3oBaTeNbHONW MPOrpaMMbl OCHOBHOTO 00I11eTr0 00pa30BaHus
pe3yabTaTa
1 ITo Teme "Ludposas rpamoTrHOCTD"
11 Hcnonp30BaTh  COBpEMEHHBIE HHTEPHET-CEPBUCHI (B TOM  YHUCIIE

KOMMYHHKAIIMOHHBIE CEPBHUCHI, 00JauHble XpAaHWJIHUINA JAHHBIX, OHJIAIH-
pOrpaMMbl (TEKCTOBBIE U rpapUuecKue peaakTOphl, Cpebl pa3padOTKH) B
y4eOHOI U TOBCEHEBHOM NEATETLHOCTH

1.2 [TpuBOANTE NpPHMEPHI HCHOIB30BaHUA TE€OMH(OPMAIIMOHHBIX CEPBUCOB,
CEpPBHCOB  TOCYNAapCTBEHHBIX  YCIYI, 0Opa30oBaTelbHbIX CEPBHCOB




HNHuTepHeTa B yueOHOM ¥ MTOBCETHEBHOM NIEATETLHOCTH

1.3

Hcronp30BaTh  pa3iWyHbIE CPEACTBA  3AIIUTHl  OT  BPEJIOHOCHOTO
IPOTPAMMHOTO OOECTICYeHHUS, 3aIUINATh IEPCOHATBHYIO HH(OPMAIHIO OT
HECAaHKIIMOHUPOBAHHOTO JOCTyNIa ¥ €ro IIOCIEACTBHH (pasriamieHus,
MOJIMEHBI, yTPaThl AAHHBIX) C YYE€TOM OCHOBHBIX TEXHOJOTMYECKHX W
COIMAJIbHO-TICUXOJIOTMYECKUX AaCIEKTOB MCHOJIb30BaHMs ceTd VHTepHeT
(ceTeBasi aHOHUMHOCTb, IHU(POBOI cCilel, AyTEHTUYHOCTb CYOBEKTOB M
pECypCcoB, OITaCHOCTh BPEIOHOCHOTO KO/Ia)

14

Pacmo3HaBaTh TONBITKM W TNPEAYNPEKIATh BOBJICUCHHE Cce01 U
OKPYXAIOIIUX B JECTPYKTUBHBIE W KpUMHHAIbHBIE (OPMBI CETEBOU
AKTHUBHOCTH (B TOM YHCJIe KHOCPOYIIJTUHT, (PUIITHHT)

I[To Teme "TeopeTnueckre OCHOBBI HHPOPMATUKA"

2.1

PackpriBath cmbicn monsTHE "Mozens", "MojenupoBaHue', ONpenessTh
BUJBl MOJIENCH, OLIEHWBATh aJIeKBaTHOCTh MOJEIU MOJEIUPYEMOMY
00BEKTY U LENSIM MOAEINPOBAHUS

2.2

Hcnons3oBath rpadpl U AEPEeBbs ISl MOJCIIMPOBAHUS CUCTEM CETEBOU H
UEePAPXUUECKOI CTPYKTYpPBI, HAXOAUTH KpaTUyalluii myTh B rpade

ITo Teme "ANropuT™MBI U TporpaMMupoBaHue”

3.1

Pa3zouBatn 3ala4uu Ha 1oA3ajaqn, COCTABJIATDH, BBIIIOJIHATH BPYYHYHO U Ha
KOMIIBIOTCPE HECIOXHBIC AJITOPUTMBI C HMCIIOJIb30BaHHUEM BCTBHGHHﬁ,
HUKJIOB U BCIIOMOT'aTCIIbHBIX AJITOPUTMOB IJI YITPABJIICHUA UCIIOJIHUTCIIAMU

3.2

CocTaBiATh M OTJIAXKUBATh IPOTPaMMbl, pPEATU3YIOIIUE THUIIOBBIE
ITOPUTMBI 00PaOOTKHU YMCIIOBBIX ITOCIICIOBATEILHOCTEH HITH OTHOMEPHBIX
YHCIOBBIX MAaCCHUBOB (IMIOMCK MaKCUMyMOB, MHHHMYMOB, CYMMBI WJIH
KOJIMYECTBA AJIEMEHTOB C 3aJaHHBIMH CBOWCTBAMH) Ha OJHOM U3 SI3BIKOB
nporpammupoBanus (Python, C++, Ilackans, Java, C#, IlkonbHbIH
AnropurMuyeckuit S3bIK)

[To Teme "MndpopmaninoHHbIe TEXHOIOTHN"

4.1

Breibupath croco® mpeacTaBIeHUS JAAHHBIX B COOTBETCTBHHM €
MOCTaBJICHHOW 3amauedl (TaOnMIBl, CXeMbl, TpaduKu, TUArpPaMMbl) C
UCIIOJIb30BAaHUEM COOTBETCTBYIOIIUX IMPOTPAMMHBIX CpEICTB 00paboTKU
JTAHHBIX

4.2

Hcnonp30BaTh AJIEKTPOHHbIE TaOmMLbl Il 00pabOTKM, aHaIW3a U
BU3YyaJIM3al[MH YHCIIOBBIX JAHHBIX, B TOM YHCIIE C BbIJIEJIEHUEM JHaNa3oHa
TaOJIMLBI U YIIOPSII0YMBaHUEM (COPTHUPOBKOI) €T0 3JIEMEHTOB

4.3

CozniaBaTh ¥ IPUMEHSTH B AJIEKTPOHHBIX TaOIUIIaX (OPMYIIBI AJIsl pAaCUETOB
C  UCHONB30BaHHMEM  BCTPOCHHBIX  apupMeTHdecKux  (QyHKUIUN
(cymMMUpOBaHUE W MOJCYET 3HAYCHUH, OTBEYAIOIINX 33JAHHOMY YCIIOBHIO,
cpenHee apupMETHYECKOe, IMOUCK MAaKCUMAIbHOTO M MHUHHUMATbHOTO
3HAYEHMUsI ), A0COIIOTHOU, OTHOCUTEIILHOM, CMEIIIAHHOW apecariiu

4.4

Hcmons30BaTh OJICKTPOHHBIC Ta6HI/IHLI AJI YUCIICHHOT'O MOACTIUPOBaHUsA B




MPOCTHIX 3a7auax U3 pa3HbIX MPEeIMETHBIX o0nacTeit

Tabmauua 12.5

ITpoBepsiemble A51eMEHTHI coaepxkanust (9 kiacc)

Kon IIpoBepsieMblii 2JIEMEHT COnEpKaAHUS
1 [{udposas rpaMOTHOCTH
1.1 I'moGanbHas cetb MuTepHet. IP-ampeca y3moB. CereBoe XpaHEHHE IaHHBIX.

MCTOI[BI HHAUBUAYAJIBHOI'O U KOJUICKTUBHOI'O pasMCIICHUSA HOBOH I/IH(i)OpMaI_[I/II/I
B Wutepuere. bonbimme paHHble (MHTEpPHET-JaHHbIC, B YACTHOCTU JIaHHBIE
COIIMAJIbHBIX CETEH)

1.2 [Torsitie 00 wWHQPOPMAIIMOHHON Oe30MacHOCTH. YTPo3bl HMH(DOPMAIMOHHOU
0€30IaCHOCTH TIPU paboTe B TJI00AILHOM CETH U METOIbl IPOTUBOICHCTBHS M.
[TpaBmiia Oe30macHON ayTeHTH(UKANMK. 3alUTa JTUIHONH HHPOPMAIMH B CETH
WutepHer. be3omacHble  cTpaTeruu  TOBEACHHUS B ceTH  VIHTepHeT.
[TpenynpexaeHre BOBICYCHHS B JIECTPYKTUBHBIE W KPUMHHAJIBHBIC (OPMBI
CETEeBOW aKTUBHOCTH (KHMOEpOyYIITUHT, (GUIIHHT U Apyrue Gopmbl)

1.3 Buner nesrenpHoctu B MHTepHere. MHTepHET-cepBUCH: KOMMYHHUKAIIMOHHBIE
CepBUCHI (TIOYTOBAs CIyk0a, BUACO-KOH(EPEHI-CBS3b U JPYTHE), CIIPaBOYHBIE
cykObl (KapTbl, pacHmUCaHHsl W JApPYrue), TMOUCKOBBIE CIYXKObI, CITyKOBbI
OOHOBJIEHMSI TporpaMMHOro ooOecnedeHus U Jpyrue ciyx0bl. CepBHUCHI
rocyapcTBeHHBIX yciyr. O6iaunble XpaHWInIa JaHHbIX. CpeacTBa COBMECTHOM
pa3paboTku TOKyMeHTOB (oHIaiH-0¢uCH). [IporpammHoe obecrieueHmne Kak BeO-
CEpBHC: OHJIAHHOBBIC TEKCTOBBIE U TpaUUYECKUE PEAAKTOPHI, CPEAbl pa3paboTKu
porpaMMm

2 TeopeTnueckre 0OCHOBbI HHPOPMATHKU

2.1 Mogenb. 3amauu, pelmiaeMble C MOMOIIBI0 MojaenupoBanusa. Kiaccuduxanmm
Mmojenedl. MarepuanbHble  (HaTypHble) W HMH(OPMAIMOHHBIE  MOJEIH.
HenpepeiBHble M auckpeTHble Mojnenu. lmurannonneie monenu. Hrposbie
mojenu. OleHKa COOTBETCTBHUS MOJENU MOJEIMPYEMOMY OOBEKTY U LM

MOJETUPOBAHUS
2.2 Ta6muunbie monenu. Tabnuia kak mpeIcTaBIeHUe OTHOIICHUS
2.3 ba3sl gannbix. OTOOP B TabNHIIE CTPOK, YIOBIECTBOPSIONINX 3aJaHHOMY YCIOBHUIO

2.4 I'pad. Bepmmna, pedpo, myTs. OpHeHTUPOBaHHbIE U HEOPHEHTUPOBAHHbIE IpadBbl.
Jnuna (Bec) pebpa. BecoBas marpumna rpada. [nuHa myTH Mexay BepIIMHAMU
rpaga. [Touck ontumansHoro mytu B rpade. HauanpHast BepumHa (MCTOYHUK) U
KOHEYHas BepIIMHA (CTOK) B OPUEHTHPOBAHHOM Tpade. Briuncienue koinuuecTBa
nyTeil B HanpaBJIeHHOM allUKIMYECKOM Tpade

2.5 Hepeo. Kopenb, BepmuHa (y3en), Iuct, pedpo (ayra) nepeBa. Beicota nepesa.
[Monnepeso. IlpumMepsl wmcmoNb30BaHMs JepeBbeB. llepebop BapuaHTOB C
MOMOIIIBIO JiepeBa




2.6

[ToHssTHE MaTremMaTH4YeCKOW MOAENM. 3aJadd, pelaeMble C  MOMOIIbIO
MaTeMaTUYECKOro (KOMITBIOTEPHOTO) MOJEIUPOBAHUS. Otnuune
MaTeMaTHYeCKOW MOJICTIH OT HATYPHON MOJICJIH M OT CIIOBECHOTO (JINTEPATypPHOTO)
OIKCaHUs 00BEKTA

2.7

OTalbl KOMIIBIOTCPHOI'O MOZACIIMPOBAHUSA: ITOCTAHOBKA 3aJa4du, IIOCTPOCHUC
MaTeMaTH4YeCKOM MOZICIIN, ITpOorpaMMHas p€ain3anusa, TCCTUPOBaHUEC, IIPOBEACHUC
KOMITIBIOTCPHOI'O 3KCIICPUMCHTA, aHAJIN3 €TI0 PC3YJIbTAaTOB, YTOUHCHHUC MOJICIIN

ANTOpPUTMBI U IPOTPAMMUPOBAHHE

3.1

Paz0Ouenue 3aJa4d Ha I1oA3aJadH. Cocrasiienne AJIrOpUTMOB KU IIpOorpamMm C
HCIIOJB30BaHHUECM BCTBHCHHﬁ, HUKJIOB W BCIIOMOTIaTCJIbHBIX aJIT'OPUTMOB IJIA
YIpaBJICHUA UCIIOJIHUTEICM UJIN APYTUMHA UCIIOJIHUTCIIAMUA

3.2

TaOnuunple BeauduHBI (MaccuBbl). OmHOMepHBIe MaccuBbl. CocCTaBlieHHE U
OTJIAJIKA ITPOTPAMM, PEATH3YIONIUX THUIIOBBIE AJITOPUTMbI 00PaOOTKH OTHOMEPHBIX
YHCIOBBIX MAaCCHUBOB, Ha OJIHOM U3 fA3BIKOB mporpammupoBanus (Python, C++,
[Tackanb, Java, C#, IlkonpHbli AnroputmMudeckuil SI3bIK): 3amojHEHUE
YHCIOBOTO MAacCHBa CIIy4alHBIMU YHCJIAMH, B COOTBETCTBUHU C (OPMYIOH WU
IyTEeM BBOJIa YUCEII, HAXOXKJICHUE CYMMBI 3JIECMEHTOB MAacCHBa, JIMHEHHBIN ITOUCK
3aJJaHHOr0  3HAYCHHUS B  MacCHBE, IOACYET  DJIEMEHTOB  MAacCHBa,
VIOBJICTBOPSIONINX  3aJaHHOMY  YCJIOBHIO, HAXOXJICHWEC MHHHUMAJILHOTO
(MakcHMaJIbHOTO) AJIeMeHTa MaccuBa. COpTHpOBKa MacCUBa

3.3

O6pa60TI<a INOTOKa MOAaHHBIX: BbIYUCICHUC KOJHUYCCTBA, CYMMBI, CPCIAHCTO
apI/I(l)MeTI/ILIeCKOFO, MHUHHMAQJIBHOI'O W MAaKCHMaJIbHOI'O 3HA4YCHHA 3JJICMCHTOB
MMOCJICAOBATCIIBHOCTH, YAOBJIICTBOPAIOMIUX 3aJaHHOMY YCIIOBHIO

3.4

VYnpasnenue. Curnan. OOpatHas cBs3b. [lonydyeHue cursaiaoB or HUGPOBBIX
JaTYMKOB (KacaHUs, pacCTOSHHUA, CBeTa, 3Byka U JApyroro). Ilpumepsr
UCMOJb30BaHUSl MpPUHIMMNA OOpaTHOM CBA3M B CHUCTEMax  YIpPaBICHHS
TEXHUYECKUMH YCTpOMCTBaMH, B TOM u4ucie B pobororexHuke. I[Ipumepsl
POOOTU3UPOBAHHBIX CHCTEM (CHCTEMa YMpaBJICHUS JABMKEHHEM B TPaHCIIOPTHOMN
CHUCTEeME, CBapouHas JIMHUS aBTO3aBOJA, AaBTOMATU3MPOBAHHOE YIIPABIICHUE
OTOIUIEHHEM JIOMa, aBTOHOMHAsI CUCTEMA YIIPABJIEHUS TPAHCIIOPTHBIM CPEACTBOM
U IpyTU€ CUCTEMBI)

HHupopmMalinoHHbIE TEXHOJIOTUN

4.1

[TonsitTue 00 37EeKTPOHHBIX Tabnuuax. TUIbI JAHHBIX B SYEWKaX SJIEKTPOHHOU
Tabmunpbl. PenaktupoBanue u popmatupoBanue Tadaun. BerpoeHHble pyHKunu
JUIsL TIOUCKAa MaKCHMMyMa, MHUHMMYMa, CYMMbI M CpPEIHEro apu(MeTH4ecKoro.
CopTupoBKa [aHHBIX B BBIIEICHHOM juamna3zoHe. Iloctpoenne nmarpamm
(ructorpamMma, Kpyrosas JauMarpaMma, TouedHas Auarpamma). BwiGop Tuma
JarpamMmmbl

4.2

[TpeoOpazoBanue Gopmyn npu KomupoBaHuu. OTHOCHTENbHAs, aOCONIOTHAS U
CMeIlIaHHas aJpecanus

4.3

YcioBHBIE BBEIUHCICHUS B SJICKTPOHHBIX Ta6n1/1uax. CYMMI/IPOBaHI/IC U IIoACYET
3Ha‘lCHHI>'I, OTBCHAIOMIUX 3aJaHHOMY YCJIOBUIO. 06pa60TKa OOJIBIINX Ha60pOB
JaHHBIX. Yucnennoe MOACITUPOBAHUC B DJICKTPOHHBIX Ta6n1/1uax




4.4 Pons mHGOpPMAIIMOHHBIX TEXHOJIOTHUH B Pa3BUTHH YKOHOMHKH MHpPA, CTPaHBI,
peruoHa. OTKpbITBIE OOpa3zoBarenbHBbIE pecypchl. [Ipodeccuu, cBs3aHHBIE C
uHPOpMATUKON ¥  HMHOOPMAIMOHHBIMH  TEXHOJOTHSMHU:  BeO-Iu3aiiHep,
MPOrPaMMUCT,  Pa3pabOTYUK  MOOWIBHBIX  TPUIIOKEHUH, TECTUPOBIIUK,
ApPXUTEKTOp MPOTrPAMMHOIO OOECIICUYCHHUsI, CIEIUATUCT 10 aHaJIM3y JaHHBIX,
CUCTEMHBIN aJIMUHUCTPATOP

148.8. I mpoBeieHrst OCHOBHOTO TOCYapCTBEHHOTO dk3amMena o uadpopmaruke (OI'D mo
nH(pOpMATHUKE) UCIOJB3yeTCsl TMepedeHb (KOAM(PUKATOP) TMPOBEPSIEMBIX TpeOOBaHUU K
pe3yibTaTaM OCBOEHHS OCHOBHOW OOpa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO  OOMIETO
00pa30BaHUs U AJIEMEHTOB COICPIKaHUSI.

Tabmauma 13
[Tposepsiembie Ha OI'D o nHpopmaTuke TpeOOBaHUS
K pe3yJibTaTaM OCBOSHHSI OCHOBHOM 00pa30BaTEIILHON TPOTPaMMBI
OCHOBHOT'0 00ITIeT0 00pa3oBaHMs
Kox [TpoBepsieMbie TpeOOBaHUS K MPEAMETHBIM pe3ybTaTaM 0a30BOT0 YPOBHS
IPOBEPSIEMOTO OCBOGHUSI OCHOBHOM 00pa3oBaTeIbHON IPOrpaMMbl OCHOBHOTO OOIIIETO
TpeOOBaHUS obpazoBanus Ha ocHoBe PI'OC
1 3HaTh (MOHUMATB)
1.1 Bragenre OCHOBHBIMH MOHSATHUSAMU: WH(MOpMALHS, Iepeiada, XpaHCHUE |

o0OpaboTka uH(pOpPMAINH, AITOPUTM, MOJENb, IUGPOBON MPOIYKT U HX
WCIIOJIb30BaHUE JIUISl PEIICHUS YICOHBIX U IPAKTHYECKUX 337124

1.2 Bragenre MOHATHSAME: BBICKa3bIBAHHE, JIOTHUSCKAST OTICPAITs, JIOTHYECKOE
BBIpaXXKCHHE

2 VYmeTb

2.1 YMeHue onepupoBaTh eIMHUIIAMU U3MEpPEHUsT HHHOPMAIIMOHHOTO 00BhemMa

Y CKOPOCTH MEPEeIadn TaHHBIX

2.2 YMeHue 3anuchiBaTh U CpaBHUBATH Liesble uncia ot 0 1o 1024 B pa3nnyHbIx
MO3ULMOHHBIX CUCTEMAX CUMCIEHHUS C OCHOBaHWAMHM 2, 8, 16, BBIIOJIHATH
apu@meTHyecKue ornepanui HaJ HUIMH

2.3 YMeHue KogupoBaTh U IEKOJUPOBATh COOOIIEHHMS IO 3aJJaHHBIM ITPaBUIIaM;
NOHUMaHHE OCHOBHBIX MPUHLIUMIIOB KOAMPOBAHUSA MHPOPMALIUHU PA3THUHON
MIPUPOJIBL: TEKCTOBOH, rpaduuecko, ayano

2.4 YMeHue 3anuchbiBaTh JIOTUYECKHE BBIPAKEHUS C HCIOJIb30BaHUEM
JU3BIOHKIIMM, KOHBIOHKLIMM M OTpPULAHMS, ONPEAENATh HCTUHHOCTb
JIOTUYECKHUX BBIPAXKEHU, €CITU U3BECTHBI 3HAUEHUS UCTUHHOCTH BXOSIIUX
B HEro IEpPEeMEHHBIX, CTPOUTH TAOJUIBl MCTUHHOCTH MJIS JIOTHUECKUX
BBIPQXXEHHI; 3aMUCBHIBATH JIOTUYECKHE BBIPAKEHUS Ha M3Y4aeMOM S3bIKE
IpOTrpaMMUPOBAHUS

2.5 VYMeHHe COCTaBIATh, BBIIOJIHATh BPYUYHYIO U HA KOMIIBIOTEPE HECIOXKHBIE




AITOPUTMBI JUIsl yrpaBieHus ucnoinHurensmu (Uepenaimika, YepTe:xHUK U
JIpyrue); co3laBaTh M OTJIaXHBaTh NPOrpPaMMbl HAa OJHOM M3 SI3BIKOB
nporpammupoBanusi (Python, C++, Ilackans, Java, C#, IlIkonbHbIi
AnropuTMUUYecKHil  SI3bIK), peamu3yIollUe HECJIOXKHbBIE aJITOPUTMBbI
00pabOTKM YMCIOBBIX JAHHBIX C HMCIIOJIB30BAHMEM IIMKJIOB U BETBJICHUN;
yMEHHE pPa30MBaTh 3aa4d Ha IOJ3aJadyd, HCIIOJIb30BaTh KOHCTAHTHI,
MEPEMEHHbIE M BBIPAXEHHUS PAa3IMYHBIX TUIMOB (YMCIOBBIX, JIOTUYECKUX,
CHMBOJIbHBIX); AHAJIU3UPOBATH MPEJIOKEHHBIA AITOPUTM, OIPEACIISTh,
KaKhe pe3ysbTaThl BO3MOXHBI MpPH 33JaHHOM MHOXECTBE MCXOJHBIX
3HA4YCHUN

2.6

YMeHue 3anucarth Ha M3y4aeMOM S3BIKE MIPOrPaMMUPOBAHMS AITOPUTMBI
IPOBEPKHU JIEIMMOCTH OJHOTO LEJIIOr0 YWCiIa Ha Jpyroe, IpPOBEPKU
HATYpaJIbHOTO YHCIa Ha MPOCTOTY, BbIIENEHUS HU(P U3 HATYpaIbHOTO
yyciaa, IMOUCK  MAakCUMyMOB, MHHUMYMOB, CYMMbl  4YHCJIOBOM
II0CJIE10BATEIBHOCTU

2.7

Bnagenue ymeHueM OpPHEHTHUPOBATHCA B HMEPAPXHUUECKON CTPYKTYpE
(aiiioBoii cuctembl, paboTath ¢ (aiIoBOIl CHCTEMOI HEPCOHAIBLHOTO
KOMITHIOTEpA C HCHOJIBb30BaHWEM rpaduyeckoro mHTEepdeiica, a IMEHHO:
CO3/aBaTh, KONHPOBATh, IEPEMEIaTh, MEPECHMEHOBBIBATh, YIAISTH U
apXUBUPOBATH (AIIBI U KaTaJIOTH

2.8

Brnanenue ymeHHMSAMH M HaBBIKAMH HCIOJIB30BaHUS MH(POPMALMOHHBIX H
KOMMYHHMKAIIMOHHBIX TEXHOJOIMH JUIsl TMOMCKA, XpaHEHUs, o0paboTKu U
nepeaayy v aHaJu3a pa3INdHbIX BUIOB HH(GOpMAIH

2.9

YMenue BbIOMpaTh CHOCOO MPEICTAaBICHUS JAHHBIX B COOTBETCTBUH C
MOCTaBJICHHOW 3amauedl (TaONMUIBl, CXEMBbI, TpaQuKd, TUATPAMMBI) C
UCIOJIb30BAaHUEM COOTBETCTBYIOLIUX IPOTPAMMHBIX CPEICTB 00paboTKU
JTAHHBIX

2.10

VYMenne QopMaanzoBatb U CTPYKTYpUPOBaTh HHGOPMAIUIO, UCIOJIB3YS
DIIEKTPOHHBIE TaONMIBI A7 OOpaOOTKH, aHaldu3a M BHU3yalU3alluu
YHUCJIOBBIX JAaHHBIX, B TOM YHUCJI€ C BBIICJICHHWEM JMara3oHa TaOIWIbl U
yIOpsSAOYMBaHUEM (COPTHPOBKOM) €ro 3JEMEHTOB; YMEHUE MPUMEHSTH B
ANIEKTPOHHBIX TabMUIax ¢GOpMysbl Il PAacue€TOB C HCIOJIH30BAHUEM
BCTPOGHHBIX (YHKIUH, aOCOMIOTHOW, OTHOCUTENIBbHOH, CMEIIaHHOU
aZipecaliy; MCIOIb30BaTh JJIEKTPOHHBIE TaOMUIBl I YHMCIEHHOTO
MOJIETTMPOBAHUS B IPOCTHIX 33/1a4aX U3 Pa3HbIX MPEIMETHBIX oOnacTeit

Tabmuna 13.1

IlepeueHs 351eMEHTOB coAepkKaHMsl, IpoBepsieMbIx Ha OI'D
1o uHpopmaruke

Kon

HpOBCpHCMLII\/'I QJICMCHT COACPIKAHUSA

[MudpoBast rpaMOTHOCTH

11

@aiinbl 1 nanku (katanoru). [IpuHuune! mocrpoenus QainoBeix cuctem. [lonHoe ums (aitna
(mankm). [1yTe k daiiny (manke). Padota ¢ ¢aitnamu u katagoramu cpeAcTBaMH ONepalluoOHHON




CHCTEMBI: CO3JIaHHe, KOTIMPOBAaHUE, MEPEeMEIICHUE, IEPEUMECHOBAHNE U yAajeHue (aillioB u
nanok (karajoros). Tumsl daiinos. ColicTBa daitnos. DaitnoBeiii Menemkep. [louck gaitnon
CpeACTBaMU OIEPAIMOHHON CUCTEMBI

1.2

OO0benuHeHue KOMIbIOTEpOoB B ceTh. CeTh MHTepHeT. Beb-cTrpanuna, BeO-caiiT. CTpykTypa
aapecoB BeO-pecypcoB. bpaysep. [louckosbie cucremsbl. [lonck nHDOpMaUu MO KIFOYEBHIM
CJIOBaM U MO U300paxeHHIO.

JlocToBepHOCTH HH(OPMAIIHH, TTOJTydeHHOU 13 HTepHEeTa.

IP-anpeca y3no0B. CeTeBoe XpaHeHUE TaHHBIX

TeopeTnueckre 0CHOBbI HHPOPMATHKU

2.1

JIMCKpeTHOCTh JaHHBIX. BO3MOXKHOCTh ONHMCAHUSI HEMPEPBHIBHBIX OOBEKTOB U IPOLECCOB C
MOMOIUIbIO AUCKPETHBIX JAHHBIX.

CumBon. Andasur. MomrHocTh andasuta. JBonunsiii andasur. KoamdecTBo BCEBO3MOKHBIX
CJ10B (KOOBBIX KOMOWHAIINN ) PUKCUPOBAHHOM JJIMHBI B IBOMYHOM ajidasure. [I[peodbpasoBanue
moboro andasuta K nBoMYHOMY. KonMuecTBO pa3NMYHBIX CIOB (PUKCHPOBAHHOW JUIMHBI B
andaBuTe ONpPEIEICHHON MOIITHOCTH.

KonupoBanue cMMBOJIOB OJHOTO aidaBHTa ¢ MOMOIIBIO KOJOBBIX CJIOB B JPYroMm ajidaBuTe,
KOZI0Bas TabJInIIa, IEKOUPOBAHUE.

KoaupoBanue texcroB. PaBHomepubiii kona. HepaBHomepnsiii koxn. Koxmposka ASCIL
BocsmubuTabie KomupoBKu. [lonstre o kogupoBkax UNICODE. JlekonupoBanue cooOmmeHmi
C UCIOJIb30BAaHMEM PABHOMEPHOTO U HepaBHOMEpHOTo koaa. MHpopmMaoHHbIii 00beM TEeKCTa

2.2

WudopmaninoHHblii 00beM TaHHBIX. BUT - MUHUMalTbHAS €IUHUIA KOJTHYECTBA WH(OOPMALIUH -
JBOMYHBIN paspsaa. EauHUIBI u3MepeHus WHPOPMAIMOHHOIO o0beMa JaHHBIX. buT, Oairt,
KHUJI00aiT, MerabamT, ruraGamr.

CxopocTh nepeaadn JaHHbIX. EqMHUIBI CKOPOCTH TIepeiauu JaHHBIX

2.3

Koauposanue usera. L[Betosie mogenu. Monens RGB. I'my6una xonuposanus. [Tanurpa.
PactpoBoe u BekTOopHOE TIpecTaBiienne n3oopaxkenuid. [lukcens. Onenka nHPOPMAITMOHHOTO
o0Bbema rpauecKkux JaHHBIX ISl pACTPOBOTO U300paKEHUS

2.4

KonupoBanue 3Byka. Pa3psaHocts 1 yactora 3anucu. KonnuecTBo KaHaloB 3alKCH.
OreHKa KOJIMYECTBEHHBIX MTaPaMETPOB, CBA3aHHBIX C MIPECTABICHUEM M XpaHEHHEM 3BYKOBBIX
daiinos

2.5

Heno3umonxele 1 MO3UIIMOHHBIE CHUCTeMbI curcieHus. Andasut. OcHoBanue. Pa3BepHyTas
dbopma 3anrcu yncia. [lepeBos1 B IECATUUHYIO CUCTEMY YHCE, 3alTUCAaHHBIX B IPYTHUX CUCTEMAX
CUHMCJICHUS.

PumMckas cuctema cumcieHus

2.6

JIBonuHas cucrema cuncnenus. [lepeBos nensix uncen B npenenax ot 0 o 1024 B nonunyro
cucteMmy cumcieHus. Bocemepruunas cucrema cuucienus. [lepeBon uncesn U3 BOCbMEPUYHON
CUCTEMBl B JBOUYHYIO U JECATHUHYIO cucTeMbl M oOpatHo. lllecTHaauarepuuHas cucrema
cuncnenus. llepeBoa uncen u3 meCTHAALATEPUYHON CUCTEMBI B IBOMYHYIO, BOCBMEPUUHYIO U
JECSTUUHYIO CUCTEMBI U 00paTHO.

Apudmerndeckue onepanuy B JBOUYHON CUCTEME CUMCIICHUS

2.7

Jlornueckue BbIcKa3blBaHMs. Jlornyeckue 3HAYEHMS BBICKA3bIBaHUI. OJEMEHTapHbIE U
cocTaBHble BbICKa3biBaHUsA. Jlormyeckue omnepanuu: "u" (KOHBIOHKIMS, JIOTHYECKOE
YMHOXeHHe), "Hunn" (IU3BIOHKINS, JIOTUYECKOe clloKeHue), "He" (JOorudeckoe OTpPHUIlAHUE).
[Tpuopurter noruyeckux omepanuii. OnpeneneHne UCTUHHOCTH COCTAaBHOTO BBICKA3bIBaHUS,

CCJIM MU3BCCTHBI 3HAUCHUA HCTHUHHOCTU BXOJAAIIHUX B HCETO 3JIECMCHTAPHBIX BBICKa3bIBaHU.




Jlornueckue BwIpaxkeHus. [IpaBuna 3amucu JorudecKkux BbIpakeHwil. [locTpoeHune Tabmuil
HUCTHUHHOCTHU JJOTUYCCKUX BI:Ipa)KCHI/If/’I

2.8

Jloruueckue 31eMeHTEI. 3HAKOMCTBO C JJOTHYSCKUMU OCHOBaMM KOMIIBIOTCpa

2.9

HenpepeiBable u auckperHbie Monaenu. Mmurtannonnsie moaenu. Mrpossie Moaenu. OuneHka
a/IeKBaTHOCTU MOJIENTU MOJAETIHPYEMOMY OOBEKTY U LIEJIIM MOJIETUPOBAHMS

2.10

Tabmuunsie mopenu. Tabnuna Kak IpeCcTaBICeHUE OTHOLICHHMS.
bassbl nanHbIX. OTOOp B TaOJIHIE CTPOK, YIOBICTBOPSIOIINX 38 JAHHOMY YCIOBHIO

2.11

I'pad. Bepuuna, pedpo, myts. OpueHTUpOBaHHBIE M HEOPUEHTHPOBaHHBIC I'padbl. JynHa (Bec)
pebpa. BecoBast matpuna rpada. J[nuaa mytu Mexxay BepmuHamu rpada. [lonck ontuMaibHOTO
nytu B rpade. HauwanpHas BepmnHa (MCTOYHMK) M KOHEYHAs BepIIMHA (CTOK) B
OpUEHTUPOBaHHOM Tpade. BrluncieHne KoauvecTBa MmyTeil B HANpaBICHHOM allMKIMYECKOM

rpade

2.12

Hepeo. Kopenb, BepinHa (y3en), Tuct, pedpo (ayra) nepesa. Breicota nepea. Ilognepeso.
[Tpumeps! ncnonb30BaHus AepeBbeB. [lepedop BapHaHTOB ¢ TOMOIIBIO AepeBa

ANTOpUTMBI U IPOrPAMMUPOBAHHE

3.1

CpoiictBa anroputrma. CrocoObl 3amucH airoputMa (CIOBECHBIH, B BHUAE OJOK-CXEMBI,
mporpamma).

CocraBieHne ajaropuTMOB M TIPOTPaMM C HCIOJIB30BAHMEM BETBJICHUH, IUKIOB H
BCIIOMOTaTeNbHBIX aJrOPUTMOB sl ynpaBieHus wucnonHureneM (Pobor, Yepenamika,
UepTeKHUK U Ipyrue). BeimonHeHne anropuTMoB BpYYHYIO U Ha KOMIIBIOTEpE

3.2

S3pik mporpammupoBanust (Python, C++, [lackans, Java, C#, llIkonbHBIA ANTOPUTMUYECKUMA
SI3BIK).

CucreMa nporpaMMUpPOBaHUs: PEAAKTOP TEKCTA IPOrPaMM, TPAHCIISITOP, OTJIA UK.
ITepemenHas: Tum, uMsl, 3HaueHHe. Llenble, BEECTBEHHbBIE U CUMBOJIBHBIE IEPEMEHHBIE.
Omneparop npucBauBaHus. ApPUPMETHUECKUE BBIPAKEHUS U MOPAJOK HMX BBIYUCICHUS.
Onepanuy ¢ 1eNbIMA YUCIIaMU: LENOYUCIEHHOE JEJIEHUE, OCTAaTOK OT JEICHUS.

BerBnenusi. CocraBHble yciaOBHs (3alMCh JIOTMYECKUX BBIPAXKEHUH HAa H3y4aeMOM SI3bIKE
nporpaMmupoBanus). HaxoxneHne MUHMMyMa U MakCHUMyMa U3 JBYX, TPEX U YETBIPEX UUCEIL.
Pemenue kBagpaTHOro ypaBHEHHMsI, UMEIOLIETO BEIIECTBEHHbIE KOPHHU.

[{uxn ¢ ycnoBueM. Anroput™ EBkimia 11 Hax ok A€HUs HAMOOIbIIEro 00IIero AeIUTeNs ABYX
HaTypaJIbHbIX 4Yucell. Pa3OueHue 3amucu HaTypajJbHOrO 4HCJa B MO3MIMOHHOW CHUCTEME C
OCHOBaHMEM, MEHBIIIUM WK paBHBIM 10, Ha OTAETBHBIE HUDPHI.

[{ukn ¢ nmepeMeHHON. ANTrOpUTMBI MPOBEPKU JEIMMOCTH OJHOTO LEJIOr0 4YHCia Ha JPYroe,
IIPOBEPKU HAaTYPaJIbHOTO YMCIIA HAa IPOCTOTY

3.3

O0paboTka CHMBOJBHBIX JaHHBIX. CHMBOJIbHBIE (CTPOKOBBIE) MepeMeHHbIe. [locuMBOIbHAS
00paboTtka cTpok. [TojcueT 4acToThI MOSBJICHUS CUMBOJIA B CTPOKe. BeTpoeHHbIe DyHKIUY 1S
00pabOTKU CTPOK

3.4

OHpCI[CJ'ICHI/IC BO3MOJKHBIX PC3YJIbTATOB pa60TBI AJIropyuTMa nNpu 1aHHOM MHOKCCTBC BXOIHBIX
JAaHHBIX, OITPCACIICHUEC BO3MOXKHBIX BXOAHBIX JJAHHBIX, IPUBOJAIINX K JaHHOMY PE3YJIbTATy

3.5

Tabnuunble BenunHbl (MaccuBbl). OnHOMepHBIE MaccuBBl. COCTaBICHHUE U OTIIAKA IPOTPAMM,
PEATH3YIONIUX THUIIOBBIE aJITOPUTMBI 00PAOOTKH OJHOMEPHBIX YHCIOBBIX MAaCCHBOB, HA OJHOM
u3 sa3pikoB  mporpammupoBanus (Python, C++, TIlackame, Java, C#, [konpHbIH
AnropuTMuYecKHii SI3BIK): 3amoJHEHWE YHCIOBOTO MAacCHBa CIIyYaWHBIMH YHCIAMH, B




COOTBETCTBUU C (POPMYIION MM ITyTEM BBOJIA YMCEI, HAXOXJACHUE CYMMbI 2JIEMEHTOB MaCcCHBa,
JUHEWHBIA TOMCK 3aJaHHOTO 3HA4YeHHs B MAacCHBE, IIOACYET DIEMEHTOB MAacCHBa,
YIIOBJETBOPSIONINX 3aJaHHOMY YCIIOBHUIO, HAaXOXXJIEHHE MHUHUMAIBHOTO (MaKCHUMAaJIbHOTO)
asieMeHTa MaccuBa. COpTUpOBKA MacCHBa.

O0paboTka MOTOKA JAAHHBIX: BHIYMCIECHUE KOJIUYECTBA, CYMMBI, CPEIHET0 apu(METHIECKOrO,
MUHHMAJIbHOTO M MaKCHUMQJbHOTO  3HAUEHHWs  3JEMEHTOB  IOCIEIO0BATEIbHOCTH,
YIOBJIETBOPSIOUINX 3a/IaHHOMY YCIIOBHIO

3.6

Vupasnenne. Curnan. OOpatHast cBs3b. [lomydeHue CUTHAIOB OT HHM(POBBIX JaTYMKOB
(HampuMep, KacaHMs, pPACCTOSHUS, CBeTa, 3ByKa). lIpuMepsl HCHONB30BAHUS MPUHIIMIIA
0OpaTHOM CBSI3M B CUCTEMAaXx YNPABJICHUS TEXHUUYECKIMHU YCTPOMCTBAMH C TIOMOIIIBIO TaTYHKOB,
B TOM 4HCJIE B pOOOTOTEXHUKE

WNHdopMalnoHHbBIE TEXHOJIOTHH

4.1

TekcToBble JOKYMEHTBI M HMX CTPYKTYPHBIE 3JIEMEHTHI (CTpaHUIla, ad3al], CTpOKa, CJIOBO,
CHUMBOJ).

TeKCTOBBIN MPOLIECCOP - UHCTPYMEHT CO3/IaHusl, PEIaKTUPOBAHUS i (DOPMATHPOBAHUS TEKCTOB.
[TpaBmiia HaGopa Tekcra. PemaktmpoBanue Ttekcra. CpoiictBa cumBoyioB. [lpudrt. Tumsr
mpudTOB (pyOJIeHBIE, C 3aCCUKaMU, MOHOIIIUPHHHBIE). [Toy)KUpHOE U KypCHBHOE HauepTaHHUE.
CpoiicTBa a03armeB: rpaHUIbl, a03alHBIA OTCTYI, HMHTEPBaj, BbIpaBHUBaHHE. [lapamerpsl
ctpanunbl. CtriieBoe popmMaTupoBaHHe.

CrpykTypupoBanue HHGOPMAIMH C TIOMOIIBIO CITUCKOB U Ta0uIl. MHOTOYPOBHEBBIC CIIHCKH.
JloGaBneHue TabauIl B TEKCTOBBIE JOKYMEHTHI.

BcraBka wu300pakeHHHd B TEKCTOBbIE IOKyMEHTHl. OOTekaHHe W300paKCHUH TEKCTOM.
Brutouenne B TEKCTOBBIN TOKYMEHT UarpaMm, GopMyI1, HyMEpaluu CTPAHUI], KOJTOHTHTYJIOB,
CCBUIOK U JIPYTHX 3JICMEHTOB

4.2

PacrpoBeie pucynku. Vcmnonbp3oBanue rpaguuecKux mMpUMHUTHBOB.

Onepanuu peqakTupoBaHus rpaduyeckux 0OBEKTOB, B TOM 4Hcle HUPPOBLIX doTorpaduii:
W3MEHEHUEe pasMmepa, oOpe3ka, MOBOPOT, OTpakeHHe, pabora c obiacTsaMu (BbIAEIEHUE,
KOMUPOBaHHUE, 3AIMBKA IIBETOM), KOPPEKITUS IIBETA, IPKOCTH U KOHTPACTHOCTH.

BekropHas rpaduka. Co3maHne BEKTOPHBIX PUCYHKOB BCTPOCHHBIMU CPEACTBAMH TEKCTOBOTO
mpoleccopa WIH JIPYrux MporpaMm (mpuiokeHuid). JloOaBleHne BEKTOPHBIX PUCYHKOB B
JTIOKYMEHTBI

4.3

[ToaroroBka MynbTUMEOUNHBIX mpe3eHTanmii. Cmaitn. JloOaBrneHuWe Ha criailjg TeKCTa u
n3o0paxenuii. Pabora ¢ HECKOTBPKUMU ClTaiiIaMu.
JobaBiienne Ha cnaiij] ayIMOBU3YyaTbHBIX IAHHBIX. AHUMAIUS. | UIIepCChUTKI

4.4

Tunbl JaHHBIX B TYEHKaX SJIEKTPOHHOM Tabmuibl. PenaktupoBanue u opMaTHpOBaHUE TAOIIHII.
Berpoennbie  QyHKIMM IS TIOMCKa MaKCUMyMa, MHHHUMYMa, CYMMBl U  CpPEIHETO
apupmernueckoro. CopTHpoBKa JaHHBIX B BBIIEIEHHOM auama3oHe. [locTtpoenue nuarpamm
(rucTorpaMma, KpyroBasi iuarpaMmMa, To4euHas Auarpamma). Beibop tumna auarpaMmel.
[IpeobpazoBanne (opmyn npu konmupoBaHuu. OTHOCHTENIbHAs, aOCOMIOTHAS M CMEIIaHHAsS
azpecanus

4.5

VYcnoBHBIE BBIYHCIEHUS B JIIEKTPOHHBIX Tabnuiax. CyMMUpOBaHHWE W TOJCYET 3HAYCHUH,
OTBEYAIONIUX 3aJlaHHOMY ycioBuio. OOpaboTka OOJBIIUX HAOOPOB JaHHBIX. YHCIEHHOE
MOJICTTUPOBAHUE B DJIEKTPOHHBIX TabIUIIaX
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