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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o MHPOpPMATUKE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 00O, a Taxxe henepanpbHOU paboueii IPOrpaMMbl BOCITUTAHHS.

[Iporpamma o nndopmaTrke 1a&T NpeACcTaBICHHUE O EIsIX, 001Iel cTpaTeruu
OoOy4eHMsI, BOCIIUTAHUS M Pa3BUTHUSL 00y4aIOUIUXCs CPEICTBAMH MHPOPMATUKHU Ha
0a30BOM YpOBHE, yCTaHaBIMBaeT oOOs3aTENbHOE MPEAMETHOE COJEpKAHUE,
MpeAyCMaTPUBAET €r0 CTPYKTYPUPOBAHUE 110 pa3ziesiaM U TEMaM.

[Tporpamma 1o mHGOPMATHKE OTIPENEIAET KOJTMICCTBEHHBIC M KAUYCCTBEHHBIC
XapaKTEePUCTUKU Y4EOHOro Marepuaia Juisl KaXI0ro roja U3y4eHus, B TOM YHCIie
JUISL COZIEPKATENBHOTO HAMOJHEHUS Pa3HOrO0 BUJA KOHTPOJIA (MPOMEKYTOUHOU
aTTeCTalluu o0yyarommxcs, BCEPOCCUMCKUX MIPOBEPOUHBIX pabor,
roCyJ1apCTBEHHON UTOTOBOM aTTeCTAIUN).

[Iporpamma no nHpopMaTuke SBJISETCS OCHOBOM JJIsl COCTaBJIEHUS aBTOPCKUX
y4€OHBIX MPOTrpaMM, TEMATHUECKOTO TUTAHUPOBAHUS Kypca yUUTEIIEM.

[enssmu nzydenust MHGOPMATUKU HA YPOBHE OCHOBHOTO 00111€T0 00pa30BaHMUs
SBJISTFOTCSL:

dbopMUpOBaHHE OCHOB MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSA HayKd HH(POPMATUKH, TOCTHIKEHUSIM HAYYHO-TEXHUYECKOTO
mporpecca W OOIIECTBEHHOM NPAKTUKHU, 3a CUET Pa3BUTHUS MPEICTaBICHUN 00
uH(MOpMAIIUU KaK O BaXKHEHIIIEM CTPATETMYECKOM PECypce pa3BUTHUS JIMYHOCTH,
rocyJapcTa, oOOIIECTBa, TMOHMUMAHUA pPOJM HWH(OOPMAIIMOHHBIX MPOIECCOB,
WH(POPMAIIMOHHBIX PECYPCOB U HUHQPOPMAITMOHHBIX TEXHOJOTUHA B YCIOBUSX
1idpoBoit TpaHchopMaIiu MHOTHX cep JKHU3HU COBPEMEHHOTO O0IIEeCTBa;

oOecrieueHue YCJIOBHH, CIOCOOCTBYIOIIUX PA3BUTHIO aAJITOPUTMHYECKOTO
MBIIIUICHUSI KaK HEO0OXOAUMOIO YCIOBUS TPOQPECCUOHATLHON JEATeIbHOCTH B
COBPEMEHHOM HWH(OPMAIIMOHHOM OOIIECTBE, MPEANOJararoilero CrnocoOHOCTh
oOyyaroiierocss pa3OMBaTh CIOXKHBIE 3ajayd Ha 0oJiee MPOCThIE TMOA3aJayH,
CpaBHUBATh HOBBIC 33/1a4U C 3aJa4aMU, PEIIEHHBIMHU paHee, ONPEACIISITh IIaru JJjs
JOCTHKEHUSI pe3yJIbTaTa U Tak JaJiee;

dbopMupoBaHUE U pPa3BUTHE KOMIETEHIMM oOydarommuxcss B 00JacTu
WCIIOJI30BaHUsl MHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHI, B TOM YHUCIIC
3HAHWM, YMEHHWW W HaBBIKOB paboOThl ¢ uWHPOpPMAIHEH, MPOrpaMMUPOBAHUS,
KOMMYHUKAIIMM B COBPEMEHHBIX HU(PPOBBIX Cpelax B YCIOBUAX OOECICYCHUS
nH(OPMAITMOHHON O€30MaCHOCTH JIMYHOCTH 00YYaroerocs;

BOCIIUTaHUE OTBETCTBEHHOT'O U N30UPATEIILHOTO OTHOIIEHUS K HH(POpMALIIH C
y4ETOM MPABOBBIX M ITHUUYECKUX ACHEKTOB €€ PacIHpOCTPaHEHUS, CTPEMIICHHUS K
MPOJOJDKEHUI0 00pa3oBaHus B 00JlacTh  WH(DOPMAIMOHHBIX TEXHOJOTHUH U



CO3UJATEIbHON JEATETbHOCTH C TMPUMEHEHHEM CPEeACTB HH(OPMALMOHHBIX
TEXHOJIOTUH.

HNudpopmatrka B OCHOBHOM 00IIeM 00pa30BaHUU OTPAXKALT:

CYLUIHOCTh MH(OPMATHKM KaK HAyYyHOM JUCUUIUIMHBI, HU3ydarollen
3aKOHOMEPHOCTH IPOTEKAHUSI U BO3MOKHOCTH aBTOMATHU3AalMA UHPOPMAIIMOHHBIX
IPOLIECCOB B PA3JIMYHBIX CUCTEMAX;

OCHOBHBIE = 00JacTH  NpUMEHEHUs  UHPOPMATHUKH, TPEKIE  BCETO
MH(POPMAILIMOHHBIE TEXHOJIOTUY, YIIPABIEHUE U COLUAIBHYIO ChEpY;

MEXIUCUUIUIMHAPHBIA ~ XapakTep HMHPOPMATUKM U HMH(OPMALMOHHOU
NESTEIBHOCTH.

N3yyenne uWH(OpPMATUKH  OKa3bIBa€T  CYIIECTBEHHOE  BIMSHUE  Ha
(dbopMHpOBaHHE MHPOBO33PEHUSI OOYYaAIOIIETOCs, €ro >KU3HEHHYIO IO3HIIMIO,
3aKJIaJIbIBAET  OCHOBBl ~ NOHUMAaHUs  IPUHLUUIOB  (QYHKUMOHUPOBAHUS U
UCIOJIb30BaHUsl MH(POPMAIIMOHHBIX TEXHOJIOTUNA KaK HEOOXOIMMOT0 MHCTPYMEHTA
NPaKTUYECKU JIIOOOM JIEATEIbHOCTH W OJHOTO W3 HamboJjiee 3HAYMMBIX
TEXHOJIOTHYECKUX JOCTUKEHUI COBPEMEHHOW NMBUIIM3AMK. MHOTHE ITpEAMETHBIE
3HAHMUSI U CHOCOOBI JIEATEIbHOCTH, OCBOCHHBIE OOYYarOUIMMUCS MPU U3YYEHUU
UH(POPMATUKH, HAXOAAT NPUMEHEHUE KaK B paMKax o0Opa3oBaTesIbHOTO IMpoliecca,
TaK U B UHBIX )KU3HEHHBIX CUTYaIUsAX, CTAHOBSITCSI 3HAYUMBIMHU JJ1s1 POPMUPOBAHUS
KAaueCTB JMYHOCTH, TO €CTh OPHUEHTHUPOBAHBI Ha (DOPMUPOBAHNE METANPEAMETHBIX
Y JIMYHOCTHBIX PE3yJbTaTOB 00yUECHHUS.

OcHoBHbIE 33/1auu yueOHoro npeamera «MHpopmaTika» — copMupoBath y
0OyJarommxcs:

NOHMMAaHHE MPHUHIMIIOB YCTPOMCTBA M (PYHKIIMOHUPOBAHHSA OOBEKTOB
HU(POBOTrO OKPYKEHHMSI, MPEICTABICHUS OO0 HUCTOPUM W TEHIACHUUSAX Pa3BUTHS
uH(pOpMaTUKHU Nepuoia tudpoBoil TpaHchopMauu COBPEMEHHOTO OOLIECTBA;

3HAHMS, YMEHUS W HaBBIKM I'PAaMOTHOM NMOCTAHOBKM 3a/1a4, BO3HUKAIOIINX B
IPAKTUYECKON NESTeIbHOCTH, JUIsl MX PEIICHUs C MOMOIIBI0 MHPOPMAIIMOHHBIX
TEXHOJIOTUM, YMEHHSI W HaBbIKM (POPMAJIM30BAHHOTO OMHMCAHUS IMOCTaBIECHHBIX
3ajady;

0a3oBble 3HAHHUS 00 MHGOPMALMOHHOM MOJEIUPOBAHMHM, B TOM YHUCIE O
MaTeMaTH4eCKOM MOJICIINPOBAHUY;

3HAHME OCHOBHBIX AJTOPUTMUYECKHX CTPYKTYp U YMEHHE NPUMEHATH 3TH
3HAHMS JJI TIOCTPOEHUSI AJIrOPUTMOB PEHICHUS 3aJady M0 UX MaTeMaTH4YeCKUM
MOJEIISAM;

YMEHUS M HaBBIKM COCTAaBJIEHHUS MPOCTBIX NPOrpaMM IO MOCTPOCHHOMY
QITOPUTMY Ha OJTHOM M3 S3BIKOB IPOIPaMMHMPOBaHHUS BBICOKOTO YPOBHS;

yMEHHMsI ¥ HaBbIKM A(P(EKTUBHOTO HCIIOJIB30BAHUS OCHOBHBIX THIIOB
NPUKIAJAHBIX MporpaMM (MIPUIIOKEHUI) 00111ero Ha3HAYeHUsI U MH(OOPMAITMOHHBIX



CUCTEM ISl PEIICHUSI ¢ UX MOMOIIBIO MPAKTUYECKUX 3a/1ay, BIaJCHHE 0a30BBIMH
HOpMaMH WH()OPMAITMOHHOW OTHKA H TIpaBa, OCHOBaMH HWHGOPMAITMOHHON
0e30ITacCHOCTH;

YMEHHE TPAMOTHO WHTEPIPETHPOBATH PE3YNIbTAThl PEIICHHUS MPAKTUICCKUX
3aJa4 C TOMOIIBI0 WH(POPMAIMOHHBIX TEXHOJIOTHHA, MPUMEHSTH IOTYYCHHBIE
PE3YNBTATHI B IPAKTUYECKOMN JACATSIBHOCTH.

[lemn m 3amaum m3ydeHUsT WHPOPMATHKH HAa YPOBHE OCHOBHOTO OOIIETO
00pa30BaHMsI OTMPEICIIAIOT CTPYKTYPY OCHOBHOTO COJIEP KaHUS yueOHOTOo IIpeIMeTa
B BUJIE CIIEAYIONIUX YETHIPEX TEMATHUECKUX Pa3/IeIIOB:

1upoBasi (PaMOTHOCTH;

TEOPETUUECKIE OCHOBBI HH(OPMATHKH;

QITOPUTMBI ¥ TIPOTPAMMHPOBAHNUE;

uH(OPMAIMOHHBIE TEXHOJIOTHUH.

Ha u3ydenune nHpopmMatuku Ha 0a30BOM ypoBHe orBoautTca 102 yaca: B 7
kimacce — 34 4daca (1 gac B Hemento), B 8 kinacce — 34 4gaca (1 gac B Hemento), B 9
kimacce — 34 gaca (1 Jac B Hezelno).

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIAA YYEHUKA

* Undopmatuka: 7-i kiacc: 6a30BbIi YPOBEHB: YU€OHUK; S-€ U3/IaHUE,
nepepadotanHoe bocosa JI.JI., bocoBa A.}O. AkurionepHoe 00111eCTBO
«3marensctBo «lIpocsemienue»

* ndopmaruka: 8-t kiacc: 0a30BbIi YpOBEHB: YUEOHUK; 5-€ U3IaHUE,
nepepadbotanHoe bocosa JI.JI., bocoBa A.}O. AkiimonepHoe o0IecTBO
«3marennctBo «IIpocBemnienne

» adopmaruka: 9-ii kiacc: 6a30BbIi yPOBEHb: YUCOHHK; 5-€ U3TaHUE,
nepepadotanHoe bocosa JI.JI., bocoBa A.}O. AkuronepHO€e 00111eCTBO

«M3parensctBO «IIpocBenienne»



COAEPXKXAHUE OBYUEHUA
7 KIIACC

HugpoBas rpaMOTHOCTH

KomnbloTep — yHHBepCcajibHOE YCTPOMCTBO 00padOTKM JAHHBIX

KomMribroTep — yHUBEpCaIbHOE BBIUMCIUTENIBHOE YCTPOMCTBO, paboTaroIiee mo
nporpamme. THUMBI KOMMBIOTEPOB: MEPCOHANBHBIE KOMIIBIOTEPHI, BCTPOCHHBIE
KOMIBIOTEPHI, CYNIEPKOMITbIOTEPbl. MOOUIIbHBIE YCTPOUCTRA.

OcCHOBHbIE KOMIIOHEHThl KOMIBIOTEpAa W UX Ha3HayeHue. IIporeccop.
OnepaTuBHasE W JOJTOBPEMEHHAas IMaMsTh. YCTpOWCTBA BBOJAa M BBIBOJA.
CeHcopHbIli BBOJ, AAaTYUKH MOOWIBHBIX YCTPOMCTB, CpEICTBa OMOMETPUYECKOM
ayTeHTU(PUKALINH.

HcTtopust pa3BUTHS KOMIIBIOTEPOB U IIPOrpaMMHOTo obecrnieueHus. [lokonenus
KOMITBIOTEPOB. CoBpeMeHHbIE TEHJECHUUU pa3BUTHS KOMITBIOTEPOB.
CynepKkoMIbIOTEpHI.

[TapannenbHble BEIYUCICHHUS.

[lepconanbHbiit koMIbIOTEP. [Iporieccop M ero xapakTepUCTHKU (TaKTOBas
4acToTa, pa3psaaHocTh). OnepaTuBHass mamMsITh. JlONTOBpEMEHHAs MaMSTh.
VYerpoiictBa BBoAa U BbIBOJA. OO0BEM XpaHUMBIX JaHHBIX (ONEpaTHBHAS MaMSTh
KOMITbIOTEPA, KECTKUN U TBEPAOTEIBHBIN TUCK, TOCTOSIHHAS MaMsITh cMapTPoHA) U
CKOPOCTb JOCTYIA JJIs Pa3JIMYHBIX BUJOB HOCUTEIEH.

TexHrKa 6€30MaCHOCTH U MpaBujia padOThl HA KOMITBIOTEPE.

IIporpammbl U JaHHBbIE

[TporpamMmMHoe obecrieueHne KommbloTepa. [lpukiagHoe mporpamMmHOe
obecricucHue. CucremHoe IPOTrpaMMHOE obecrnieueHue. CucrteMbl
nporpammupoBanus. [IpaBoBasi oxpaHa mporpamMMm W JaHHbBIX. becrmiatHeie u
yCJIOBHO-0€ecTuiaTHbIe porpammbl. CBOOOAHOE MpOrpaMMHOE 00eCTIeUeHHUE.

@aitnbel w1 manku (karanoru). [TpuHIUOB MOCTPOEHUS (ailIOBBIX CHCTEM.
[Tonnoe ums Qaitna (nmanku). Ilyte x daiiny (manke). Pabora c daitnamu u
KAaTaJIOTaMM CpPEACTBAMU ONEPALMOHHOM CHUCTEMBI: CO3/IaHHE, KOIHWPOBAHUE,
nepeMelieHre, epeuMeHoBaHre U yaaieHue (GpaiaoB v mamnok (katajaoros). Turms
¢aiinos. CaoiictBa (aitioB. XapakTepHble pa3Mmepbl (PaillioB pa3iIMyYHBIX THIIOB
(cTpaHuIla TEKCTa, AIEKTPOHHAsI KHHTA, (poTorpadusi, 3amuch MECHU, BUICOKIIHII,
MOJITHOMETPaXKHBIA (UibM). ApXuBamus MaHHBIX. VICTOIB30BaHHE MPOTPAMM-
apxuBatopoB. DaitnoBerii Menexep. [louck (dainoB cpeacTBaMu ONEpaMOHHON
CUCTEMBI.

KoMmbroTepHble BUPYCHI M IpYrue€ BPEIOHOCHBIE Mporpammel. [Iporpammer
TSl 3AIIUTHI OT BUPYCOB.

KomnbrorepHsie ceTu



O0benunenne kommnbioTepoB B ceTh. Cerh MHTEepHET. Beb-cTpanuia, BeO-
cailt. Ctpykrypa aznpecoB BeO-pecypcoB. bpaysep. [louckoBbie cuctemsl. Ilonck
uHQOpMAIIMU TI0 KIIOYEBBIM CJIOBaM U M0 H300pakeHnt0. J|oCTOBEpHOCTH
uHdopmaluu, noaydyeHnoi uz Uurepuera.

CoBpeMEHHBIE CEPBUCH MHTEPHET-KOMMYHUKALIUI.

CereBoli ATHKET, 0a30BbIe HOPMBI MH(POPMAITMOHHOW STUKH W TpaBa IpH
pabote B UntepueTe. CTpaTerun 6e3omacHoro noeacHus B luTepHeTe.

Teopernyeckue 0CHOBbI HHPOPMATHKH

Nudopmanus u uHGOPMANUOHHBIE MPOLECCHI

Nudopmarust — 0JJHO U3 OCHOBHBIX MOHATUNA COBPEMEHHOM HAYKH.

Nudopmarus kak cBeACHUS, IPEIHA3HAYCHHBIC JIJIST BOCIIPUSATHS YETIOBEKOM,
U uHpoOpMalMs Kak JaHHbIE, KOTOpblE MOTYT OBbITb  00pabOTaHbI
aBTOMATU3UPOBAHHON CUCTEMOM.

JIucKkpeTHOCTh TaHHBIX. BO3MOKHOCTh ONMCAaHMS HEPEPHIBHBIX OOBEKTOB U
MPOIIECCOB C MTOMOIIBIO TUCKPETHBIX JTAHHBIX.

NudopmarimoHHbie MPOIECCHl — TPOILIECChl, CBSI3aHHBIE C XPaHCHHEM,
npeoOpa3oBaHUEM U Mepeaaveii JTaHHBIX.

IIpencraBiaenue ungopmanuu

CumBon. AndaButr. MoiHocTs andasuta. Pa3zHooOpasue S3BIKOB U
andaButoB. EcrecTBeHHbIE U (hOpMalIbHBIE S3bIKH. AJI()aBUT TEKCTOB HA PYCCKOM
sa3bike. J[Bowunblid andaBut. KoOauyecTBO BCEBO3MOXKHBIX CJIOB (KOJOBBIX
KOMOUMHaIuit) (UKCUPOBAaHHOW JIMHBI B JBoMYHOM andasute. [IpeobpazoBanue
moboro andaBuTa K ABOMYHOMY. KOJIMYECTBO pa3iIMUYHBIX CIOB (DUKCUPOBAHHOU
JUTHBI B alihaBUTE ONPeNeIEHHON MOIITHOCTH.

KonupoBanue CUMBOJIOB OJHOTO ajipaBUTa C MOMOIIBIO KOJOBBIX CIIOB B
Ipyrom andaBuTe, KOJI0Bas Ta0IHIIA, TEKOAUPOBAHUE.

JIBomunblii kox. IIpemcraBiieHHe MaHHBIX B KOMIIBIOTEPE KAaK TEKCTOB B
JTIBOUYHOM aji(haBuTe.

NudopmarimoHHblii 006EM JaHHBIX. BUT — MUHUMaJTbHAS €IMHUIA KOJIMYECTBA
uHpopMaruu — ABOWYHBIN paspsa. EauHunibl uaMepenus: UHPOPMAIMOHHOTO
00BbEMa JaHHBIX. but, O0alT, kMI00alT, MmeradaiT, ruradamT.

CkopocTh nepenadn JaHHbIX. ENMHUIBI CKOPOCTH MEPEIaun JaHHbIX.

Komuposanue texcroB. PaBHomepHbIi ko11. HepaBHOMepHbIi koa. Koauposka
ASCII. BocbmubutHeie koaupoBku. Ilonstue o xoaupokax UNICODE.
JlekoiupoBaHue COOOIIEHUH ¢ UCTIOJIb30BAHUEM PABHOMEPHOTO U HEPABHOMEPHOTO
kona. MadopmanroHHbit 00bEM TEKCTA.

Hckaxxenne nndopmaiuu mpu nepeaade.

OO6mee mpencraBieHne o0 MU(PPOBOM MPEACTABICHUU AYIUOBU3YAIbHBIX H
JPYTUX HEMPEPHIBHBIX JIAHHBIX.



KomupoBanne mnBera. LlBetoBeie mogenun. Mogens RGB. I'myOuna
koauposanus. [lanutpa.

PactpoBoe u BekTOopHOE mpeactaBieHue n3oOpaxeHuil. [Tukcens. Onenka
nH(OPMAIMOHHOTO 00bEMa rpadMuecKuX JaHHBIX JJI PACTPOBOTO N300paKEHHUS.

Koauposanue 3Byka. PazpsanocTs u yactora 3anucu. KonnyecTBO KaHaloB
3aIKCH.

OneHka KOJIMYECTBEHHBIX IapaMETPOB, CBS3aHHBIX C MPEACTaBICHUEM H
XpaHEHHEM 3BYKOBBIX (pailsioB.

NudopManmoHHbIE TEXHOJIOTHH

TekcTOBbIC JOKYMEHTHI

TekcToBblE JOKYMEHTBI M UX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHMIa, ad3arll,
CTpPOKa, CJIOBO, CHMBOJ).

TekcToBBI TpoLEeccOp — UHCTPYMEHT CO3JaHUS, PENAKTUPOBAHMUS U
¢opmatupoBanusi TekcToB. llpaBuna Habopa Tekcra. PemaktupoBaHHe TeEKCTa.
CpoiictBa cuMmBojioB. [pudrt. Tunsl mpudtoB (pyOieHsle, C 3acedykamw,
MoHompuHHbIe). [lomyxupHoe U KypcuBHOe Hauyepranue. CBOMCTBa a03alles:
TpaHMIIbI, a03alHBIA OTCTYI, UHTEpBAJI, BbIpaBHUBaHUE. [lapamMeTpbl cTpaHUIBL
CruneBoe (hopMaTHpOBaHUE.

CrpykrypupoBaHue HMH(POpPMAIMM C [OMOIIBIO CIHCKOB U  TaOJuL.
MHoroypoBHeBbI€ clTUCKH. [JoOaBieHne TaOnuI] B TEKCTOBBIE TOKYMEHTHI.

BceraBka n300paxkeHuil B TEKCTOBbIE TOKyMEHThI. O0TekaHne nu300paxeHui
TEKCTOM. BKitoueHune B TEKCTOBBIM JOKYMEHT Auarpamm, (opmyll, HyMepauuu
CTPaHHII, KOJJOHTUTYJIOB, CCBUIOK M IPYTUX 3JIEMEHTOB.

IIpoBepka npaBonucanus. PaccranoBka nepeHoOcoB. I 0J10COBOM BBOJ TEKCTA.
OnTuyeckoe pacno3HaBaHue Tekcra. KommbroTepHblil nepeBoa. Mcnosb3oBaHue
cepBucoB MuTepHeTa 1151 00paboTKU TEKCTA.

Komnbrorepuas rpaguka

3HaKOMCTBO C TpaUUecKUMH pedakTopamMu. PacTpoBble pPHCYHKH.
Hcnonb3oBanue rpaguueckux NpUMUTHBOB.

Omnepanuu pelakTupoBaHus rpad@uuecKkux 00ObEKTOB, B TOM UHCIIE UPPOBBIX
dbotorpaduii: u3MeHeHue paszMepa, oOpe3Ka, MOBOPOT, OTpaxkeHue, padbora c
oOnactaMu (BBIJIEICHHE, KOMMPOBAaHUE, 3aJlMBKa LIBETOM), KOPpPEKLHs IBETa,
SPKOCTU U KOHTPACTHOCTHU.

BektopHas rpaduka. Co3mgaHue BEKTOPHBIX PUCYHKOB BCTPOEHHBIMU
CpelICTBAMH TEKCTOBOTO MPOLECCOopa WM JAPYTUX HOporpamm (MPUIIOKEHUN).
JloGaBieHre BEKTOPHBIX PUCYHKOB B TOKYMEHTHI.

MyabTHMeAUHHBbIC IIPE3eHTALUMN

[ToaroToBka MynbpTUMEUAHBIX Tipe3eHTanui. Cnaiin. JloGaBneHnue Ha craij
TeKCTa U u3o0paxeHui. Pabora ¢ HECKOJIBKUMHU ClIaiiamMHu.



JloGaBieHue Ha ciaii]l ayAMOBU3YaIbHBIX JaHHBIX. AHUMAIH. [ uriepcCehuIKy.
8 KUIACC

Teopernueckne 0CHOBbI HH(POPMATHKHU

CucreMbl cUHNCIeHUS

Hemo3unmonuble ©  TMO3WIIMOHHBIE CHUCTEMBbI  cUUCIeHUA. AJdaBur.
OcHoBanmue. Pa3zpépnyTast popma 3anucu uucia. [lepeBos B 1eCATUIHYIO CUCTEMY
YHCEJI, 3aMMCAHHBIX B IPYTUX CUCTEMAX CUUCIICHUSI.

Pumckas cuctema cuuciaeHusl.

JIBonuHas cucrtema cuucieHud. IlepeBoa nenbix yucen B npexaenax ot 0 1o
1024 B nBOMYHYIO CHUCTEMY CUHUCICHUA. BocbMepuuHash cUCTEMa CUUCIICHUA.
[IepeBon unicen n3 BOCbMEPUYHOW CUCTEMBI B IBOUYHYIO U IECITUYHYIO CUCTEMBI U
obpatrHo. IllectHammarepuuHas cucteMa cuucieHusa. IlepeBox uwcen u3
HIECTHAAUATEPUYHON CHCTEMBI B JIBOMYHYIO, BOCBMEPHYHYI) M JIECITUYHYIO
CHUCTEMBI U 0OpATHO.

Apudmernyeckue oneparyy B IBOUYHON CUCTEME CUUCIICHUS.

JJIeMeHTbI MAaTEMATHYEeCKOM JJOTUKH

Jlorndyeckue  BBICKa3bIBaHUA. Jlormueckne 3HAUCHUS  BBICKA3bIBAaHUIA.
DJIeMEHTapHbIE M COCTaBHBIE BBICKA3bIBaHMWA. Jlormyeckue onepamuu: «u»
(KOHBIOHKIIMS, JIOTMUECKOE YMHOXKEHHE), «WIN» (JIU3BIOHKIHS, JOTHYECKOE
CIIOKEHHE), «He» (noruyeckoe oTpuimanue). [IpruopuTeT JIOrHYECKHX ONeparivi.
OnpenernieHne UCTUHHOCTH COCTABHOTO BBICKA3BIBAHUS, €CIIM W3BECTHBI 3HAYCHUS
MCTUHHOCTH BXOJSIIMX B HErO0 SJIEMEHTAPHBIX BbICKa3bIiBaHWM. Jlornueckue
BbIpakeHus. [lpaBuia 3ammcu jormdeckux BoipakeHui. [locTpoenue Ttabmuiy
WICTUHHOCTH JIOTHYECKUX BBIPAXKCHUU.

Jlormueckue 3meMeHThl. 3HAKOMCTBO C JIOTHYECKHUMHU OCHOBAMHU KOMITBIOTEPA.

AJITOPUTMBI M IPOrPAMMMPOBAHME

HUcnosiHuTE M M QJITOPUTMBI. AJITOPUTMUYECKHE KOHCTPYKIUU

[Tonstue anroput™ma. MCHOJHUTEIW alrOpPUTMOB. AJTOPUTM Kak IIJIaH
VIIPABJICHUS UCIIOJIHUTEIIEM.

CaoiicTBa anroput™ma. CriocoOsbl 3amucu aaropurma (CJI0BECHbIN, B BUJIE OJIOK-
CXEMBbI, IpOrpamMma).

ANropuTMUYECKHE KOHCTPYKUMH. KOHCTpYyKIHS «clienoBaHue». JIMHEHBIM
anroput™M.  OrpaHMYE€HHOCTh  JIMHEHWHBIX  QJITOPUTMOB:  HEBO3MO>KHOCTH
MPEYCMOTPETh 3aBUCUMOCTDh MOCJIEA0BATEIIbHOCTU BBINIOJHIAEMBIX JIEUCTBUM OT
HWCXOJIHBIX JaHHBIX.

KoHCTpyKIusi «BeTBJICHUE»: TOJIHAs W HemoJiHas ¢Gopmbl. BeimosHeHue u
HEBBIIOJHEHHUE YCJIOBHS (MCTUHHOCTH M JIO)KHOCTh BbICKasbiBaHus). [IpocTeie u
COCTaBHBIE YCIOBUSI.



KoHCTpyKIusi «IOBTOPEHUS»: LUKIBI C 33JaHHBIM YHCJIOM MOBTOPEHUH, C
YCIIOBHEM BBINIOJIHEHUS, C IEPEMEHHON LIUKJIA.

PazpaboTtka s HopmManbHOTO HMCHOJHUTENS aIrOpPUTMa, MPUBOJIAIICTO K
TpeOyeMoMy pe3yibTaTy IpU KOHKPETHBIX HCXOJHBIX JaHHBIX. Pa3paboTka
HECJIOKHBIX aJITOPUTMOB C HCTIOJIb30BAHUEM IIUKIIOB U BETBJICHUN JJIS1 yIIPABICHUS
(bOopMaTbHBIMI HMCTIOTHUTEISIMU, TakuMu Kak PoOort, Uepemamka, YepTExHUK.
BrinonHeHne aiaropuTMOB BpY4YHYIO M Ha KommbioTepe. CHHTAaKCUYECKUE U
jgoruyeckue omuOku. OTKa3bl.

S3BIK IPpOrpaMMHPOBAHUS

Azpik nporpammupoBanusi (Python, C++, Ilackanb, Java, C#, llkonbHbIii
AnroputmMudeckuid SA3bIK).

Cucrema mpoOrpaMMHUpPOBAHMS: PENAKTOP TEKCTa MporpamMm, TPAHCIATOP,
OTJIAIYUK.

[lepemenHasi: Tvn, uMms, 3HaueHUE. Llenble, BEIIECTBEHHBIE U CHUMBOJIBHBIC
NIEpEMEHHBIE.

Oneparop mnpucBanBaHus. ApUPMETUUECKUE BBIPAKEHUS M MOPSIOK HX
BbIuMclieHHs. Onepanuu ¢ LeJIbIMU YUCIaMU: EJI0YUCIEHHOE JEIeHUE, OCTATOK OT
JEIECHUS.

BerBnenuss. CocTaBHBIE YCJIOBHS (3alUCh JIOTHYECKUX BBIPAKEHUN Ha
M3y4aeMOM SI3bIKE MporpammupoBanusi). Haxoxaenue MUHUMyMa 1 MakCUMyMa U3
JBYX, TPEX W YEThIpEX uyucen. PenieHue KBaJgpaTHOIO YPaBHEHHS, MMEIOLIETO
BEILIECTBEHHBIEC KOPHH.

HuanoroBas oTJiagka MOporpaMM: IMOIIArOBOE BBINOJIHEHUE, MPOCMOTP
3HAUYEHUU BEJIMYUH, OTJIaJ0YHBIN BHIBOJI, BLIOOP TOYKH OCTAaHOBA.

[ukn c¢ ycinoBuem. Anroput™ EBKiMIa sl HaX0XKAEHHS HAWOOJBIIETO
oOLIEero JeiauTeNs ABYX HaTypalibHbIX uMcelsl. PazOueHue 3amucu HaTypaabHOTrOo
yyciaa B MO3UIIMOHHOM CHCTEME C OCHOBAaHMEM, MEHBIIMM WU paBHbIM 10, Ha
OTJICJIbHBIC LI PHI.

[{nkn ¢ mepeMeHHOM. AITOPUTMBI IPOBEPKHU AETUMOCTH OJHOTO LIEJIOT0 YUCHIA
Ha JApyroe, IpOBEPKH HATYPAJIbHOIO YUCHA HA MMPOCTOTY.

O6paboTka CUMBOJIbHBIX JaHHBIX. CHUMBOJIbHBIE (CTPOKOBBIC) TIEPEMEHHBIC.
[TocumBonbHas 06padoTKa CTpoK. [1oACUET YacTOTHI MOSIBJICHUSI CUMBOJIA B CTPOKE.
Bcerpoennsie pyHkImm s 06pabOTKH CTPOK.

AHaJIU3 aJIrOpuTMOB

OnpeneneHue BO3MOXKHBIX PE3YyJIbTATOB PadOTHl aJrOpUTMA MNpPU JAAHHOM
MHOYKECTBE BXOJHBIX JIAHHBIX, OMNPEICICHHE BO3MOXKHBIX BXOJHBIX JAHHBIX,
MPUBOJIAIIMX K TAHHOMY PE3YJbTaTy.

9 KIIACC



HugpoBas rpaMOTHOCTH

I'io0anbHas cerb UHTEpHET M cTpaTeruu 0e30MacCHOrO NMOBeAeHUs B Heil

['mo6anbHas cere MuTepuer. [P-aapeca y3noB. CereBoe XpaHEHHUE AAHHBIX.
MeTobl UHIMBUIYAIBHOTO U KOJUIEKTUBHOIO pa3MEIIeHUs] HOBOM HH(OpMaIuu B
WUurtepHere. bonbiive naHHble (MHTEpPHET-IAaHHbIE, B YacCTHOCTH JaHHbBIC
COITMAJILHBIX CETeH).

[Tonsitue 00 wMHGOPMAMOHHON 0€30MacHOCTH. YTPO3bl MHGOPMAIMOHHON
Oe3omacHoCTU TpH paboTe B riao0aIbHOM CETH M METOAbl MPOTUBOACHCTBUS UM.
[IpaBuna Oe3omacHoi ayTeHTHU(UKAIMU. 3alluTa JHUYHOH HHPOpMALlUd B
Nurepuere. bezonacHele crparerun noseneHus B MHtepuere. [lpenynpexaeHue
BOBJICUCHHUS B JICCTPYKTHUBHBIE W KPUMHHAIBbHBIC (DOPMBI CETEBOW aKTUBHOCTHU
(knOepOyITMHT, PUIIMHT U APYTHE POPMBI).

PaGora B nHpOPMAIITHOHHOM NMPOCTPAHCTBE

Buasl nestensHocTH B IHTEpHETE, MHTEPHET-CEPBUCH: KOMMYHUKAIITMOHHBIC
CEpBUCHI (MOYTOBas CIy»k0a, BHJI€O-KOH(EPEHU-CBA3b U JIPYTUE), CIPaBOYHbIE
CITY>KOBbI (KapThl, pacUCaHus U JPYTUe), MOUCKOBBIE CITY>KObI, CITyKObI OOHOBJICHUS
IpOrpaMMHOro obecredueHus M Apyrue ciaykO0bl. CepBUCHI TOCYAapCTBEHHBIX
yciyr. OOnauHble XpaHuiuiia JaaHHbiX. CpencTBa COBMECTHOM pa3paboTKu
JNOKYMEHTOB (oHyaiiH-oucel). IlporpammHoe oOecnedyeHue Kak BeO-CEpBHUC:
OHJIAfHOBBIE TEKCTOBBIE U IPAPUUECKUE PENAKTOPBI, CPEIBI Pa3pabOTKH MTPOrpamM.

Teopernueckue 0CHOBBI HH(pOPMATHKHI

MoaenupoBaHue KaK MeTOX MO3HAHUS

Mopnens. 3amayu, peniaeMble ¢ MOMOIIbIO MoaenupoBanus. Kinaccudukammm
Moenel. MarepuanbHbie (HaTypHbIC) U MHPOpMalMOHHbBIE Moien. HenpepbiBHbIC
U JUCKpeTHble Mojen. Mmurtanumonusie Moaenu. Urpossle Mogenu. OlieHka
aJIeKBATHOCTU MOJIETTU MOJIETUPYEMOMY OOBEKTY U LIEJIAM MOJEIUPOBAHUS.

Tabnuunbie moaenu. Tabnuia Kak MpeACTaBICHUE OTHOIICHMUS.

ba3el nmannbix. OTOOp B TaOnHIle CTPOK, YIOBJICTBOPSIONINX 3aJaHHOMY
YCIIOBHIO.

I'pad. Bepmmna, pedpo, mytb. OpUEHTUPOBAHHBIE U HEOPUEHTHUPOBAHHBIC
rpadsl. [Inuna (Bec) peOpa. BecoBas marpuua rpada. JnuHa myTd Mexay
BepmHamu rpada. [louck onrtumanbHoro mytd B rpade. HayanbHas BepiinHa
(MCTOYHUK) U KOHEYHAs! BepIIMHA (CTOK) B OpUEHTHPOBAHHOM Tpade. Breruncnenue
KOJIMYECTBA IMyTEH B HAIIPABJICHHOM allMKINYECKOM rpade.

Hepeso. Kopenn, BepiuHa (y3en), JucT, peopo (ayra) aepesa. Beicota nepena.
[Tognepeso. [Ipumeps! ncnons3oBanus nepeBbeB. [lepedop BapuaHTOB C MOMOIIBIO
JepeBa.

[TonsTHe MaTeMaTUYeCKOM MoJAENM. 3aJayd, pellaeMble C IMOMOIIbIO
MaTEeMaTUYeCKOro (KOMIBIOTEPHOI0) MoAenupoBaHus. OTInYue MaTEMaTUYECKON



MOJIEIM OT HATYpHOM MOJEIM M OT CJIOBECHOro (JIMTEPAaTypHOTO) OIMHUCAHUS
oOBeKTa.

OTanbl KOMIBIOTEPHOTO MOJICTUPOBAHUS: MTOCTAHOBKA 3a/aud, MOCTPOCHUE
MaTeMaTUYECKOW MOJENIH, MPOrpaMMHasl peanu3alusi, TECTUPOBAHUE, TPOBEACHUE
KOMIIBIOTEPHOTO SKCIIEPUMEHTA, AaHAJIU3 €r0 Pe3yJIbTATOB, YTOYHEHHUE MOJIEIIH.

AJITOPUTMBI M IPOTPAMMMPOBAHNE

Pa3pa0oTka ajiropuTMOB M IPOrpamMm

Pazbuenue 3amaun Ha noazagaund. CocTaBleHHE aITOPUTMOB M IIPOTPAMM C
WCIIOJIb30BAaHUEM BETBJIICHUM, LHMKIOB M BCIOMOTATENIbHBIX AJITOPUTMOB IS
yIOpaBJICHUS UCTIONHUTENIeM PoOOT wiu ApyrMMH HCIIOTHUTENSIMH, TaKUMH Kak
UYepenanika, YepTEKHUK U JPYTUMH.

Tabnuunbie BeMUUUHbI (MaccuBbl). OqHOMEpHBIE MaccuBbl. COCTaBICHUE U
OTJIaJIKa TIPOTPaMM, PEATU3YIOIINX TUIIOBbIE AJITOPUTMBI 0OPaOOTKH OJTHOMEPHBIX
YHUCJIOBBIX MAaCCHBOB, Ha OJHOM U3 A3BIKOB mnporpammupoBanusi (Python, C++,
[Tackansb, Java, C#, [lIkoapHbINH AITOpUTMHUYECKUN S3BIK): 3aM10JTHEHUE YUCIOBOTO
MaccuBa CIy4yalHbIMU YHCJIaMHU, B COOTBETCTBUU C (HOPMYJION WM MyTEM BBOJIA
Yyucell, HaXOXKJIEHHE CYMMBI 3JIEMEHTOB MAaCCHBA, JIMHEHHBIA TMOUCK 3aJaHHOTO
3HAYEHUS B MACCUBE, IOJICUET 3JIEMEHTOB MACCUBA, YAOBJIETBOPSIONINX 33 JAHHOMY
YCIIOBUIO, HAaXOXXJICHHE€ MHUHHUMAJIBHOTO (MaKCHMAaJIbHOTO) 3JIEMEHTa MacCHBa.
CopTupoBka MaccHBa.

O6paboTka MOTOKA JAHHBIX: BBIYMCICHUE KOJUYECTBA, CYMMBI, CPEIHETO
apu(PMETUYECKOTO, MHUHHMAJIBHOIO ¥ MAaKCHUMAJbHOTO 3HAYECHHS DJIEMEHTOB
MOCJIEA0BATEIbHOCTH, YIOBJIETBOPSAIOIINX 3aJAHHOMY YCJIOBHIO.

Yupasienue

VYnpasnenue. Curnan. O0patHas cBs3b. [lomyueHne curHaioB ot Hu(poBbIX
JaTYUKOB (KacaHWsi, pAcCTOSIHUSA, CBeTa, 3Byka U Jpyroro). Ilpumepsi
WCITIOJIb30BAHUSI PUHIIUIIA OOPATHOM CBSI3U B CUCTEMAaX YIIPABJICHUS TEXHUUYECKUMU
YCTPONCTBAMH C MTOMOIIIBIO TATYNKOB, B TOM YHCJI€ B pOOOTOTEXHUKE.

[IpumMepbl poOOTU3UPOBAHHBIX CUCTEM (CHUCTEMa YMpAaBJICHUS JABUKECHHUEM B
TPAHCIIOPTHOM CHUCTEME, CBapOyHas JIMHUS aBTO3aBOJla, ABTOMATHU3UPOBAHHOE
yIpaBJjeHUE OTOIJIEHUEM JOoMa, aBTOHOMHAsI CUCTEMa yIpPaBJICHUsI TPAHCTIOPTHBIM
CPEIICTBOM U JAPYTHE CUCTEMBI).

NudopmanuoHHbIe TEXHOJIOTHH

DJIeKTPOHHbIE TA0JIUIbI

[Tonsatue 00 MEKTPOHHBIX TaOUIaX. TUIBI JaHHBIX B STYEHKaX DJICKTPOHHOM
tabnuipl. PenaktupoBanne u hopmaTupoBanue Tabauil. Bctpoennsie GyHKImMu s
MOWCKa MAaKCUMyMa, MHUHUMyMa, CYMMbI H CpeJHEro apupMeTHYecKoro.
CopTupoBKa [aHHBIX B BBIIEIEGHHOM Juamna3oHe. I[locTtpoenwe aumarpamm



(rucTtorpamMma, Kpyropas JAuarpamMma, TOYeudHas auarpamma). Bpibop Tumna
JUarpaMMBbl.

[IpeoOpazoBanue hopmyn nmpu konupoBaHuu. OTHOCUTENbHAS, A0COTIOTHAS
CMeIIIaHHas aJipecariysl.

Y CIOBHBIC BBIUMCIICHHS B 3JICKTPOHHBIX Tabmuiax. CyMMHpPOBAHHE U TIOJICYET
3HAUYCHUN, OTBEYAIONIMX 3aJaHHOMY yclioBuio. OOpaboTka OoibIIHX HAOOPOB
TaHHBIX. YHCTIEHHOE MOJICIMPOBAHHE B SJICKTPOHHBIX TaOIHUIIAX.

NudopmannoHHbIe TEXHOJOTHN B COBPEMEHHOM 001IeCTBE

Pouib MH(pOPMAITMOHHBIX TEXHOJOTUH B Pa3BUTHH SKOHOMUKH MUpA, CTPaHbI,
peruoHa. OTKpBITBIE 00pa30BaTeIbHBIC PECYPCHI.

[Tpodeccun, cBsa3annbie ¢ HGOPMATUKON U UHOOPMALIMOHHBIMU TEXHOJOTUSIMU:
BeO-AM3aliHEp, MPOTPAaMMHUCT,  pa3pabOTUMK  MOOWJIBHBIX  MPHUIIOKEHUH,
TECTUPOBIIUK, APXUTEKTOP MPOrPaMMHOT0 00eCTIeUeHUs, CIIEHUAINCT IO aHAIHU3Y
JAHHBIX, CHCTEMHBIN aIMIUHHUCTPATOP.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
NHO®OPMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA30OBAHUA

N3yyenne wHGOpPMATHKKM Ha YPOBHE OCHOBHOTO o00ImIero oOpa3oBaHHs
HaIpaBJICHO HA JOCTHKEHUE OOYJAIONUMUCS JIMYHOCTHBIX, METANPEIMETHBIX U
MPEIMETHBIX PE3yJIbTaTOB OCBOCHHUSI COJEPKaHUs YYEOHOTO MpeaMeTa.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl HMMEIOT HANpPaBJICHHOCTh HA pEIICHUE 3a/ady
BOCIIMUTAHUS, PAa3BUTHUSI U COLMAIM3ANMM OOY4YaIOIIUXCSl CPECTBAMU Y4E€OHOTO
npeaMera.

B pesynbrate wu3ydeHuss WMHGOPMATHKHM Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus y oOydaromierocsi 0yayt copMupoBaHbl CIEAYIONINE JTUYHOCTHBIC
pe3yJbTaThl B YACTU:

1) naTpUOTHYECKOTr0 BOCIIMTAHMS

[IEHHOCTHOE OTHOIIEHUE K OTEUECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY U
HAy4YHOMY HACJIEeJIMI0, IOHUMaHUE 3HAUYCHUS MHPOPMATUKH KaK HAYKU B >KU3HU
COBPEMEHHOTr0 O0O0IlecTBa, BIIaJIEHUE JOCTOBEpHOU HH(OpMaiuendn o nepeaoBbIX
MHPOBBIX W OTEYCCTBEHHBIX JOCTIDKCHHSX B 00JacTd HWHPOPMATHKH U
WH()OPMAITMOHHBIX TEXHOJIOTHM, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHHUSIX O
udpoBoi TpaHchopmauu COBPEMEHHOTO OOIIIECTRA;

2) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OpHEHTalls Ha MOpaJbHbIE IIEHHOCTH U HOPMBI B CUTYaIlMIX HPAaBCTBEHHOTO
BBIOOpPA, TOTOBHOCTH OIIEHUBATh CBOE MOBEJICHUE U MOCTYIIKH, & TAKXKE MOBEJACHUE
Y TIOCTYIIKH APYTHX JIFOJIEH C TMMO3UIIMA HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HAHMS TOCHEJACTBUN TIOCTYNIKOB, aKTHUBHOE HEMPUITHE acOIMaIbHBIX
MOCTYIIKOB, B TOM umciie B IHTepHeTe;

3) rpa:kIaHCKOr0 BOCIIUTAHUSA:

MPEACTAaBJICHUE O COIMAIbHBIX HOpPMax W MpaBUIaX MEXKINYHOCTHBIX
OTHOIIICGHUH B KOJIJICKTUBE, B TOM UMCJIE B COIIMAIIBLHBIX COOOIIECTBAaX, COOJIIOICHHUE
npaBuiI 0€30MIaCHOCTH, B TOM YKCJIE HABBIKOB 0€30MacHOT0 MOBE/ICHUS B UHTEPHET-
cpeje, TOTOBHOCTh K Pa3HOOOPa3HOW COBMECTHOM JEATEIbHOCTH MPU BHITIOJIHCHUH
y4eOHBIX, MMO3HABATEIbHBIX 3aJlay, CO3JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHE K
B3aMMOIIOHUMAHUIO U B3aMMOIOMOIIM B IpOIlecce ITOM ydeOHOU AEesATEeTbHOCTH,
TOTOBHOCTh OIICHUBATh CBOE MOBE/ICHUE U MOCTYIKUA CBOUX TOBAPHINEH C TIO3UITUU
HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBHUI MOCTYIKOB;

4) neHHOCTel HAYYHOI' O IO3HAHMSA:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUYECKUX MpEACTaBiIeHU 00 uHbOpMaILNH,
UH(OPMAITMOHHBIX mporeccax u UH()OPMAITMOHHBIX TEXHOJIOTHUSIX,
COOTBETCTBYIOIIUX COBPEMEHHOMY YpPOBHIO Pa3BUTHUS HAYKHM U OOIIECTBEHHOM



MPAKTUKHU U COCTABJISIOIIMX 0A30BY0 OCHOBY JUJISl IOHMMAaHHUS CYIIHOCTH HAay4YHOUN
KapTUHBI MUDA;

MHTEpEeC K OOYYEHHIO M TO3HAHHIO, JIHO003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €aMOOOpa30BaHUIO, OCO3HAHHOMY BBIOOPY HANpPaBIEHHOCTH H
YpOBHSI 00y4Y€HUS B JlajbHEHIIIEM;

OBJIAJICHNE OCHOBHBIMH HAaBBIKAMHM HCCIIEOBATEIbCKON JIEATEIbHOCTH,
YCTaHOBKA HAa OCMBICICHHE OIBITA, HAONIOJACHUN, TOCTYNKOB U CTPEMJICHHE
COBEpUICHCTBOBaTh MYTH JOCTWKEHHUS WHAUBUIYAJIBHOIO W KOJUIEKTHBHOTO
0J1aronoyyus;

c(hOpMHPOBAHHOCTh MH(POPMALIUOHHON KYJIBTYpPhl, B TOM YHCJIE€ HaBBIKOB
CaMOCTOATENBHON paldOThl ¢ y4E€OHBIMM TEKCTAMH, CIPABOYHOM JIMTEPATypOH,
pa3HOOOpa3HbBIMU CPEACTBAMU HMH(DOPMALMOHHBIX TEXHOJOTUH, a TaKKE YMEHUS
CaMOCTOSITENIEHO ONPENEATh LIeJIM CBOEr0 00y4YeHUs], CTaBUTh U (HOPMYIUPOBAThH
Juisl ceOsl HOBBIE 337aud B yu€0e W I03HABATEIbHOW NEATEIbHOCTH, Pa3BUBATH
MOTHBBI U UHTEPECHI CBOEH MO3HABATEIILHON AEATEIbHOCTH;

5) dpopmupoBaHus KYJbTYPHI 310POBbS:

OCO3HAHHWE HEHHOCTH KU3HH, OTBETCTBEHHOE OTHOIIEHUE K CBOEMY 3/I0POBBIO,
YCTaHOBKAa Ha 370pOBBIK 00pa3 JKHW3HHM, B TOM YHCJIE M 3a CUYET OCBOEHUS U
coOuroieHus TpedoBaHui 0e30IacHON 3KCIUTyaTaluu CpeACcTB UHPOPMALIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHl;

6) Tpy10BOI0 BOCIIMTAHMS:

UHTEpEeC K MPaKTUYECKOMY H3Yy4YeHHIO mpodeccuit u Tpydga B cdepax
npoeccuoHaIbHON NEeATEIbHOCTH, CBSA3aHHBIX C nH(pOpPMATUKOH,
MPOrpaMMHUPOBAHHEM W HH(POPMAIMOHHBIMU TEXHOJOTUSIMH, OCHOBAHHBIMU Ha
JOCTHXKEHUSIX HayKd MH(DOPMATUKU U HAYYHO-TEXHUYECKOT0 MPOrpecca;

OCO3HAHHBIA BBIOOp U  MOCTPOCHHWE HWHIAWBHUIYAIbHOW TPACKTOPHUHU
00pa30BaHMsI ¥ JKU3HEHHBIX IJIAHOB C YYETOM JIMUHBIX U OOIIECTBEHHBIX HHTEPECOB
U TIOTpEOHOCTEH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

OCO3HAaHME TJI00aTBHOrO XapakTepa 3KOJIOTMYECKMX MpoOJeM M IMyTed HuX
pelieHusi, B TOM YHCIE€ C YYETOM BO3MOXKHOCTEH WH(DOPMALUMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

8) apanTanuu o0yuyarouerocss K U3MEHSIIOIMMCH YCJIOBUSIM COLUATIbHOM
U IPUPOJAHOM Cpeabl:

OCBOCHHME OOYYarOUIMMHUCS COLMAIBHOTO OIbITa, OCHOBHBIX COLIMAJIbHBIX
poJIel, COOTBETCTBYIOIIMX BEAYLIEH IEATEIbHOCTH BO3pAcTa, HOPM M IPAaBHII
OOIIIECTBEHHOTO TIOBeIeH!s, (OPM COLMATIBHON KU3HU B IPyIIax U cOOOIIEeCTBAX,

B TOM YMCJIE€ CYIIECCTBYIOIIUX B BUPTYaJIbHOM IIPOCTPAHCTBE.
METAIIPEAMETHBIE PE3YJIBTATDBI



MetanpeameTHble pe3yJabTaTbl OCBOCHMS MPOTpamMMbl MO UHGOPMATUKE
OTpaXalOT  OBJIAJICHUE  YHHBEPCAJIIBHBIMU  YYEOHbIMH  JEHCTBUAMH  —
ITIO3HABATEJIbHBIMA, KOMMYHUKATUBHBIMHU, PETYJIATUBHBIMH.

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA

ba3oBble jornueckue aeiicTBU:

YMEHUE ONpEeNeNsiTh TMOHATHSA, CO3[aBaThb O00OIIEHUs, YyCTaHaBIUBAThH
aHaJIOT MU, KIIACCU(PUITUPOBATH, CAMOCTOSITENIbHO BEIOUPATh OCHOBAHUS U KPUTEPHUH
JUIsL KJaccu(uKanuu, yCTaHaBIMBATh MPUYMHHO-CIIEICTBEHHBIE CBS3U, CTPOUTH
JIOTUYECKUE PACCYKJICHUS, IeJIaTh YMO3AKIIOUCHUS (MHAYKTUBHbBIC, 1CTyKTUBHbBIC
Y TI0 aHAJIOTUH) U BBIBOJIBL;

yMEHHUE CO03/1aBaTh, NMPUMEHSATh U MPEeoOpPa3oBbIBATH 3HAKK WU CUMBOJIBI,
MOJICNIA Y CXEMBI JUIsI pEIIeHUs] y4eOHBIX U TO3HABATENIbHBIX 33/1a4;

CaMOCTOATENILHO BBIOMpATh COCOO pelieHus y4eOHOW 3a1ayu (CpaBHUBATH
HECKOJIbKO BapUaHTOB pEIICHUS, BbIOMpaTh HamOoJiee MOAXOIAIIUNA C Yy4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPUEB).

ba3soBble ucciaeaoBare/ibCKue 1eiCTBUA:

dbopMyIMpoBaTh BOMPOCH], (UKCUPYIOIIHME Pa3pblB MEXIY peabHbIM U
YKEJATEIbHBIM COCTOSTHUEM CUTYaIluu, 00bEKTa, U CAMOCTOSITENILHO YCTaHABINBATh
MCKOMOE U JIAaHHOE;

OILICHMBATh HA MMPUMEHUMOCTH U JOCTOBEPHOCTHh MH(OPMAIUIO, TOTYUYESHHYIO
B XOJI€ UCCJIEIOBAHUS;

MPOTHO3UPOBATh BO3MOYKHOE JAJIbHEHIIIee Pa3BUTHE MPOIIECCOB, COOBITUN U
WX TIOCJIC/ICTBUSI B aHAJIOTUYHBIX WUJIM CXOJHBIX CUTYyallUsAX, a TAaKXKE BBIJIBUTATh
MIPEANO0JIONKEHUS 00 UX PAa3BUTUHU B HOBBIX YCJIOBUSIX U KOHTEKCTaX.

Pabora c nunopmanueii:

BBISIBIIATH JeUIUT WHOOPMAIIUHU, TaHHBIX, HEOOXOAMMBIX IJisi PEIICHUS
MOCTaBJICHHOM 3aJ1auM;

MPUMEHSTh PA3IUYHBIE METOJblI, MHCTPYMEHTHI M 3aIllpPOChl MPU TOUCKE U
orbope mH(OpPMaUMK WIM JJaHHBIX U3 HMCTOYHUKOB C YUETOM MPEITIOKEHHOU
y4eOHOM 3a/1a4M U 3aJaHHBIX KPUTEPHEB;

BBIOWpATh, aHAJM3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
WH(pOpMAIINIO PA3IMUHBIX BUIOB U (DOPM MIPEACTABIICHHUS;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYIO  (QopMy  mpelncTaBiIcHUs
uHOpMAIIMU U WLIIOCTPUPOBATH pEIIaeMble 3aJa4ll HECIOKHBIMH CXEMaMH,
TuarpaMMamu, MHOW Tpadukoil 1 nX KOMOMHAITUSIMU;

OIICHMBATh HANEKHOCTh HH(POPMAIMKM TIO KPUTEPHSAM, MPEIIOKECHHBIM
yUYHUTENEM UIH CHOPMYIUPOBAHHBIM CAMOCTOSITEILHO;

3¢ ()EeKTUBHO 3aIIOMUHATH U CUCTEMATU3UPOBATH UH(OPMAIIHIO.



KoMMmyHMKaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIEe 1eiCTBUSA

Oo0enue:

COTIOCTABJISITh CBOM CYXKJICHHS C CYKACHUSIMH JAPYTUX YYACTHUKOB JUAJIOTa,
OOHapy>KUBaTh Pa3IMUUE U CXOJCTBO MO3UIIUI;

nyOJUYHO MPEACTABIIATh PE3YJIbTATHI BHIMOJIHEHHOTO OMBITA (IKCIIEPUMEHTA,
UCCIIEIOBaHUSI, POEKTA);

CaMOCTOSATENILHO BBIOMPAaTh (OpMaT BBICTYIUIGHHS C Y4ETOM  3amad
MPE3EHTAllMd U OCOOCHHOCTEW ayAUTOPUU M B COOTBETCTBUU C HUM COCTABIISTH
YCTHBIE U MMMCbMEHHBIE TEKCTHI C UCTIOJIB30BAHUEM HILTIOCTPATUBHBIX MATEPUAJIOB.

CoBMmecTHasI 1eITEJIBHOCTD (COTPYIHHUYECTBO):

MOHMMATh M KMCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIbHOU
paboThl MPU PEIICHUM KOHKPETHOM NpoOJeMbl, B TOM YHUCIE MPU CO3JAaHUU
UH(OPMAITMOHHOTO MPOIYKTA;

MPUHUMATh 11€JIb COBMECTHOM MH(GOPMAIIMOHHON NEATEeILHOCTH MO cOopy,
oOpaboTke, mepenade, (opmanuzanuu HWHPOPMAIUU, KOJUIEKTUBHO CTPOUTH
JEUCTBUS MO €€ JNOCTHKEHUIO: PacipeaeisiTh PO, JOTOBApUBATHCS, 00CYXKIATh
MPOIIECC U PE3YIHTAT COBMECTHOM padOTHI;

BBHITIOJIHATh CBOIO 4YacTh PaboThl ¢ WMHMOpMaiued win UHPOPMAIMOHHBIM
MPOAYKTOM, AOCTUTasi Ka4eCTBEHHOIO pPE3yjbTaTa MO CBOEMY HANpPaBICHUIO U
KOOPAUHUPYSI CBOU JACHCTBUS C APYTUMHU YIC€HAMU KOMaH/IbI;

OIICHUBATh Kaue€CTBO CBOETO BKJIaJa B OO HHPOPMAIITMOHHBIN TPOYKT 1O
KPUTEPHUSIM, CAMOCTOSITEIbHO CPOPMYIIUPOBAHHBIM yUYaCTHUKAMU B3aUMOICUCTBUS;

CpaBHUBATh pe3yibTaThl C HMCXOAHOW 3a7adyeil M BKIJAJ KaXKJIOTO WICHA
KOMaHJIbI B JIOCTMDKCHHE PE3yJbTaTOB, pa3leisaTh chepy OTBETCTBEHHOCTH U
MPOSIBIIATh TOTOBHOCTH K MPEIOCTABJICHUIO OTYETA TIepe ] TPYIIION.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe YUeOHbIE 1eliCTBUS

Camoopranusanus:

BBISBJISITh B JKM3HEHHBIX M YYEOHBIX CHUTyallUsiX TpoOJieMbl, TpeOyroiue
pelieHus;

OPUEHTHUPOBAThCS B PAJIMUYHBIX TMOAXOJAaX K TMPUHATHIO PEIICHHM
(MHIMBUAYAJIbHOE MPUHATHE PEIICHUM, IPUHATHAE PEIICHUH B TPYIIIE);

CaMOCTOATENILHO COCTaBJIATh aJTOPUTM pEUIeHUs 3a7aud (WM ero 4acTh),
BBIOMpaTh crioco0 pernieHus yueOHOM 3a/laur ¢ YYETOM HMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHpPOBATh MpeJjiaraéMble BapUAHTHI
pELICHUN;

COCTABJISITh IUIAH JCHCTBUN (TUTaH peanu3alid HaMEUEHHOTO aJroOpuTMa
peuieHus ), KOppeKTUPOBATH MPEIJIOKEHHBIN alITOPUTM € YUETOM MOITYYEHHS] HOBBIX
3HAHMI 00 U3y4aeMOM OOBEKTE;



Jenath BBIOOP B YCIOBUAX MPOTUBOPEYMBOW wuHPOpManmmu # OpaTh
OTBETCTBEHHOCTb 32 PEILCHHUE.

CaMoOKOHTpPOJIb (pediekcus):

BJIAJETh CIIOCOOAMU CAaMOKOHTPOJISl, CAMOMOTHUBALIMU U PEDIICKCUU;

JaBaTh OLICHKY CUTYallUH U MPEJiaraTh IJIaH €€ N3MEHEHHUS;

YUYUTHIBATh KOHTEKCT U MPEABUIETh TPYAHOCTH, KOTOPhIE MOTYT BOBHUKHYTh
NpU peIICHUH Y4yeOHOM 3ajaud, aJanTUpPOBATh pEUICHWE K MEHSIOMUMCS
00CTOSITEILCTBAM;

OOBSACHATh  MPUYMHBI  JOCTHKEHUS  (HEIOCTWXKEHHS)  Pe3yJIbTaToOB
MH(OPMAIMOHHON JIeATENIbHOCTH, JaBaTh OLIEHKY MPUOOPETEHHOMY OMBITY, YMETh
HaxXOJUTh O3UTUBHOE B MIPOU3OLIEAIICH CUTYyAIUH;

BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB,
WU3MEHUBIINXCS CUTYaIlMH, YCTAHOBIIEHHBIX OIIMOOK, BOSHUKIIINX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSIM.

IMOUMOHAIbHBINA HHTEJJIEKT:

CTaBUTh C€OS1 HA MECTO JPYroro 4ejioBeKa, MOHUMATh MOTUBBI U HAMEPEHUS
JIPYTOro.

IlpunsTHe ceds M APyrux:

OCO3HaBaTh HEBO3MOXHOCTb KOHTPOJIMPOBATH BCE BOKPYT JAXKE B YCIOBHSIX
OTKPBITOT'O JI0CTYyTa K JIF0OBIM 00bEMaM UH(POPMALIUH.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koHuy oOyuenuss B 7 kijacce y oOydaromierocss OyayT c(opMupoBaHbI
CJIEYIOIIE YMEHHUS:

MOSICHSITh HA TIPUMEPAX CMBICT MOHATUN «HHPOPMAIIHS, «KMHPOPMAITUOHHBIH
nporecc», «obpaboTka uHGOPMAIUNY», «XpaHEHUE HHQPOpMAIUNY, «Iepenaya
uH(pOpMaUn»;

KOAMPOBaTh H JEKOAMPOBATH COOOIIECHUS TO 3aJaHHBIM I[IpaBUIIAM,
J€MOHCTPUPOBATh MOHUMaHNE OCHOBHBIX MPUHILIUIIOB KOJWPOBAHMS WH(OpMALIUU
pPa3TUYHON MIPUPOJBI (TEKCTOBOM, TpaduuecKom, ayino);

CpaBHMBATh JUIMHBI COOOIEHWH, 3allMCAaHHBIX B PA3IMYHBIX aliaBUTaX,
OTIEPUPOBATh EIWHUIIAMH HM3MEPEHUs WHPOPMAIMOHHOTO O00BEMAa U CKOPOCTH
nepeaaun JaHHbIX;

OIICHMBATh W CPAaBHUBATH pa3Mepbl TEKCTOBBIX, T'PAPUUYECKUX, 3BYKOBBIX
daiinoB u Buaeodaityios;

NPUBOJUTH TPUMEPHl COBPEMEHHBIX YCTPOWCTB XpaHEHHS W Tiepeaadu
uHpOpMaINH, CPAaBHUBATh UX KOJMYECTBEHHBIC XapaKTEPUCTHKHU;

BBIICNISITH OCHOBHBIC 3Talbl B MUCTOPUM W MOHUMATh TCHJCHIIMH Pa3BUTHS
KOMIBIOTEPOB U IPOrPaMMHOTO 0OecTIeueHus;



MOJTy4aTh U UCHOIB30BaTh MH(OPMAIIUIO O XapaKTEPUCTUKAX MEPCOHATBHOTO
KOMITBIOTEPA M €r0 OCHOBHBIX 3JIEMEHTax (MpOLECCOop, ONEpAaTHBHAS NaMSATh,
JOJICOBPEMEHHAs aMsTh, yCTPOICTBA BBOJA-BbIBO/A);

COOTHOCUTh XapaKTEPUCTUKH KOMIIBIOTEpA C 33JauyaMi, PEUIaéMbIMU C €ro
OMOMUIBIO;

OPUEHTUPOBATbCA B HUEPAPXUUYECKON CTPYKType (ailliIoBO  CUCTEMBI
(3amuchIBaTh ToOJHOEe WMA (haiima (kataysora), mMyTh K (aimy (Karamory) o
UMEIOLIEMYCSl ONMCAHMIO (alIoBOM CTPYKTYpbl HEKOTOPOTO MH(POPMAIMOHHOTO
HOCHUTEJIS);

paborath ¢ (aillIoBOMl CHUCTEMOM NEPCOHAIBHOTO KOMIBIOTEpPA C
UCIIONIb30BaHUEM Tpadudeckoro nHTepdeiica, a IMEHHO: CO3/1aBaTh, KOMUPOBATH,
nepeMeniarb, NepeuMEHOBBIBaTh, YJIAJIATh M apXWBHPOBATh (pailibl MU KaTajorwu,
UCITI0JIB30BaTh aHTUBHUPYCHYIO IIPOTPAMMY;

IIPENCTABIATH PE3YJIBTATHI CBOEU ACSATEIBHOCTH B BUJIE CTPYKTYPHUPOBAHHBIX
WUTIOCTPUPOBAHHBIX JJOKYMEHTOB, MYJIbTUMEIUNHBIX TPE3CHTALIUN;

uckatb nHpopmanuio B MIHTEpHETE (B TOM YHUCIE, MO KIIOYEBBIM CIIOBaM, IO
U300pAKEHHIO), KPUTUYECKH OTHOCUTHCS K HaWJIEHHON MH(OpMaluu, 0CO3HABAs
OMaCHOCTh JUIsI JIMYHOCTM U OOLIeCTBAa pacHpOCTPAaHEHUs BPEIOHOCHOM
uH(pOpMaIK, B TOM YHCJIE SKCTPEMUCTCKOTO U TEPPOPUCTHUECKOTO XapaKTepa;

MOHUMATh CTPYKTYPY aJpECOB BEO-PECYPCOB;

UCITI0JIb30BaTh COBPEMEHHbBIE CEPBUCHI HHTEPHET-KOMMYHUKAIUI;

cobmonarte TpeOoBaHUs 0€30MacHON HKCIUTyaTallid TEXHUYECKHX CpPEICTB
UHPOPMALIMOHHBIX M KOMMYHMKAIIMOHHBIX TEXHOJOIHH, COOMI0AaTh CETEeBOM
ATUKET, 0a30Bble HOPMBI WH(OPMAIMOHHOW OSTUKM W TIpaBa TpH padoTe C
NPUWIOKEHUSIMU Ha JOOBIX ycTpoiicTBax U B MHTepHeTe, BbIOMpaTh Oe30macHble
CTpaTEeruu NOBEACHUS B CETH;

OPUMEHATh METOAbl NPO(QUIAKTUKMA HEraTUBHOIO BIUSHUS  CPEJCTB
MH(GOPMAILMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUI Ha 3J10POBbE M0JIH30BATEIS.

K koHumy oOyuenuss B 8 kiacce y oOyuaromerocss OyayT chopMupoBaHbI
CJEYIOIINE YMEHHUS:

MOSICHSTH HA MPUMeEpax pa3Indus MEK1y MO3UIIMOHHBIMU U HEMO3UIIMOHHBIMU
CHCTEMaMH CUHCJICHUS,;

3anuchiBaTh W cpaBHUBaTh Lenble yucna oT 0 mo 1024 B pa3nuuHbIX
MO3UIIMOHHBIX CHUCTEMaX CUYHCIeHUA (C OcHOBaHUSAMHU 2, 8, 16), BBINOJIHATH
apuMeTHIECCKHE OIlepallii HaJl HUMU;

PacCKphIBaTh CMBICI TOHSTHUN «BBICKA3bIBAHUEY», <«JIOTHMYECKAs OIEpalus»,
«JIOTUYECKOE BBIPAKEHUEY;

3aMUCHIBATh JIOTMYECKUE BBIPAKEHHUS C HCIOJIB30BaHUEM JIU3BIOHKIINH,
KOHBIOHKIIMM W OTPUIIAHUS, OMPEACTIATh MCTUHHOCTH JIOTUYECKHUX BBIPAKCHUM,



€CJIM M3BECTHBI 3HAYEHMS] UCTUHHOCTU BXOSIIUX B HEro MEPEMEHHBIX, CTPOUTH
TaOHIIBI UICTUHHOCTH JIJISl JIOTUIECKUX BBIPAKCHUMN;

PACKpbIBaTh CMBICH MOHATUN «UCIIOIHUTEIbY», «AJITOPUTM», «IIPOrpamMMmay,
MOHUMAsI Pa3HUILY MEXIY YHOTpeOJEHUEM dTUX TEPMUHOB B OOBIJCHHON peyu U B
nHpopmaTHke;

OMMKCHIBATH AJTOPUTM PEIICHUS 3aa91 PA3THIHBIMU CTIOCOOaMU, B TOM YHUCIIE
B BHUJIC OJI0K-CXCMBI,

COCTaBJISITh, BHITIOJHATH BPYUHYIO U HA KOMIIBIOTEPE HECTI0KHBIE AITOPUTMBbI
C MCIIOJIb30BAHUEM BETBJICHUH W [IUKJIOB JIJI YIIPABJICHUS UCTIOJIHUTEIAMU, TAKUMU
kak Po6oT, Uepenamika, UepT&xHUK;

UCIIOJb30BaTh KOHCTAHTHI U TEPEMEHHBIC PA3JTUYHBIX TUIMOB (YHCIOBBIX,
JIOTUYECKUX, CUMBOJIbHBIX), @ TAKXKE COJACPIKAIINE UX BBIPAKECHUS, UCIOIb30BaTh
omnepaTop NpUCBauBaHUSI;

HCIIOJIB30BaTh IIPH Pa3pabO0TKe MPOTrpaMM JIOTHUSCKHIE 3HAUCHHUSI, OTICPALINH U
BBIpAKEHUS C HUMU;

aHaJM3UPOBATh MPEJIOKEHHBIC AITOPUTMBI, B TOM YKCJIC ONPEIEIATh, KaK1e
pEe3yabTaThl BO3MOXKHBI NPU 3aJaHHOM MHOXECTBE UCXO/IHBIX 3HAYCHU;

co3laBaTh W  OTJaXHBaTh IPOrpaMMbl HA  OJHOM H3  SI3BIKOB
nporpammupoBanus  (Python, C++, [Ilackanp, Java, C#, IlIkonbHbIN
AnropuTMUYECKUN SI3BIK), pEaTU3YIOIIUE HECIOXKHBbIE AITOPUTMBI 00pabOTKU
YHUCJIOBBIX JAHHBIX C HCIIOJIH30BAHHEM IIMKJIOB W BETBICHUM, B TOM YHCIIC
peAM3YIONIME MPOBEPKY JACIUMOCTH OJTHOTO IEJIOr0 YKMCia Ha JAPYroe, MPOBEPKY
HaTypaJIbHOTO YHMCJIa Ha TIPOCTOTY, BBIACICHUS (P U3 HATypaIbHOTO YHUCIIA.

K koHumy oOyuenuss B 9 kiacce y oOydaromierocss OyayT chopMupoBaHb
CJIEIYIOLUE YMEHMUS:

pa30buBaTh 3aJayd Ha MOJ33Jaud, COCTAaBIISTh, BBHINOJHATH BPYYHYIO U Ha
KOMITBIOTEPE HECJIOKHBIE AJITOPUTMBI C HCIOJIB30BAHMEM BETBIEHUM, LIUKIOB U
BCIIOMOT'aTEJIbHBIX AJITOPUTMOB JUJISl YIPABJICHHUS] UCHOJHUTENSIMU, TaKUMHU Kak
Po6oT, Uepenarika, UepTExXHUK;

COCTaBJISITh M OTJAXHBATh IPOTrPaMMBbl, PEATU3YIOIIUE TUIIOBBIE AJTOPUTMBI
OOpaOOTKM YHUCIOBBIX IOCJEIOBATEIbHOCTEH WJIM OJHOMEPHBIX YHCIOBBIX
MacCHBOB (TOMCK MAaKCUMYMOB, MUHUMYMOB, CYMMbI WJIU KOJIMYECTBA DJIIEMEHTOB C
3aJlaHHBIMU CBOWCTBAMM) Ha OJIHOM M3 S3bIKOB MporpammupoBanus (Python, C++,
[Tackanb, Java, C#, llIkonbHbIH ANTOpUTMUYECKUHN S3bIK);

pPacKphIBaTh CMBICH MOHATHNA «MOJENb», «MOAECIHPOBAHUE», OMNPEIECIATH
BUJBI MOJIEJEH, OLIEHWBATh aJEKBATHOCTh MOJIEIN MOJAEITUPYEMOMY OOBEKTY U
HEISIM MOJIETUPOBAHMS;

UCIIOJIb30BaTh Ipadbl U JI€PEBbsl I MOJCIMPOBAHUS CHCTEM CETEBOU U
HEPapXUIECKON CTPYKTYPHI, HAXOUTh KpaTyalimii myTh B Tpade;



BbIOHpaTh CIIOCOO MPEACTaBICHUS JAHHBIX B COOTBETCTBHM C MOCTABICHHON
3ajavyeil  (Tabmmibl, CXeMmbl, TpaduKH, [AUarpaMMbl) C HCIOJB30BaHUEM
COOTBETCTBYIOIUX MPOTPAMMHBIX CPEICTB 00pabOTKU JaHHBIX;

UCIIOJIBb30BaTh  JJIEKTPOHHbIE TaOMUIBl i1 OOpaOOTKM, aHamu3a H
BU3YaJIU3al[M1 YUCIOBBIX JaHHBIX, B TOM YUCIIE C BBICJICHUEM JHana30Ha TaOIULIbl
Y YIIOPSAA0YMBAHUEM (COPTHPOBKOI) €r0 AIEMEHTOB;

CO3/1aBaTh U MPUMEHSTH B JICKTPOHHBIX TAOIUIIAX (POPMYIIBI 11 PACUETOB C
UCIIOJIb30BAaHUEM BCTPOEHHBIX apupmerndyeckux (GyHKIMHA (CyMMUpOBaHHE U
N0JICYET 3HAUEHUH, OTBEYAIOIINX 33JaHHOMY YCIIOBUIO, CpeiHEE apu(METHUECKOE,
NOUCK MAaKCHMaJIbHOIO U MUHUMAJILHOTO 3HaYEHMsI ), a0COJIIOTHOM, OTHOCUTEIBHOM,
CMEILIaHHOU aJpeCalny;

UCITIOJIB30BaTh JJIEKTPOHHBIE TAOIMUIBI Uil YMCIEHHOTO MOJEIUPOBAHUS B
IPOCTHIX 33/1a4aX U3 Pa3HbIX yUYEOHBIX IPEIMETOB;

UCIIOJIb30BaTh  COBPEMEHHbIE  MHTEPHET-CEPBUCHI (B TOM  YHUCIE
KOMMYHUKAIIUOHHBIE ~CEpPBHUCHI, OOJIAYHbIE XpAHWIMINA JIAHHBIX, OHJIAWH-
nporpamMmbl  (TEKCTOBBIE M TIpaUUeCKUe pPEIaKTOpbl, Cpeabl pa3paboTKH)) B
y4eOHOH ¥ MOBCEIHEBHOM JIEATEIBLHOCTH;

OPUBOJUTH TPUMEPBl HCIOJI30BAHUA T'E€OMH(MOPMALIMOHHBIX CEPBHUCOB,
CEpBUCOB TOCYJapCTBEHHBIX YCIYr, 0Opa3oBaTelbHBIX cepBUCOB HHTepHeTa B
y4eOHOH ¥ MOBCEIHEBHOU JEATEIbHOCTH;

MCITI0JI30BaTh Pa3JIMUHbIE CPEJICTBA 3aLUTHI OT BPEIOHOCHOTO MTPOTrPaMMHOTO
o0ecrnedeHus, 3alUIIaTh IEPCOHATBHYI0 HHPOPMALUIO OT HECAHKIIMOHUPOBAHHOTO
JIOCTYyTa ¥ €ro NocjieCTBUN (pa3riialleHusi, HOJMEHbI, YTPaThl JAHHBIX) C YUYETOM
OCHOBHBIX  TE€XHOJIOTMYECKMX W  COLHMAIBHO-TICUXOJOTMYECKUX  ACHEKTOB
UCIONIb30BaHusl ceTh MHTepHeT (ceTeBas aHOHMMHOCTb, IM(POBOM cien,
ayTEHTUYHOCTb CYOBEKTOB U PECYPCOB, ONTACHOCTh BPEAOHOCHOIO KOAA);

pacrno3HaBaTh MOMBITKU U MPEAYIPEXKAATh BOBICUEHHE ce0sl U OKPYKaIOLIUX
B JECTPYKTHBHbIE U KPUMHHAJIbHBIE (DOPMBI CETEBOM aKTUBHOCTU (B TOM 4YHCIIE
KHOepOYJUTHHT, (DUILIMHT).
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Pa3zgea 1. Teopernueckue 0CHOBbI HH(POPMATHKH
11 CucTemMbl CYUCIICHHS 1 1 https://m.edsoo.ru/SMER3WA20
1.2 DJIEMEHTBhI MaTEMATUYECKOM JIOTUKH 1 1 https://m.edsoo.ru/DMP7TAX30
Htoro no pazneny 12
Pa3nen 2. AnroputMbl ¥ IPOrpaMMHUpOBaHNe
51 Hcnonaurenu u aJIrOPUTMBI. 10 1 1 https://m.edso0.ru/G5RZO70A
' ANTOPUTMUYECKHE KOHCTPYKIIUH w
2.2 S3bIK IPOrpaMMUPOBAHHUS 1 https://m.edso0.ru/A7SYRVRJO
2.3 AHanu3 aJropuTMoB https://m.edsoo.ru/POKGBHGO00
Wroro no pazneny 21
Pe3epBHOE BpeMms 1
OBUIEE KOJIMYECTBO YACOB 1o 34 3 4
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9 KUIIACC

KoanuecTBo 4acoB

HanmeHoBaHuMe pa3ieioB H TeM JyleKTpOHHBbIe (HH(POBLIE)
Ne i/ KoHTpoJbHBI IIpakTH4eckn
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE PeCypChl
e padoThbl e padoThbI
Paszgea 1. lndpoBasi rpaMOTHOCTD
['1106 u
1.1 FODAILHAL CETh VIHTEPHET HUCTpaTemH 3 https://m.edsoo.ru/M27Y8144E
0€30MacHOro MOBEICHUS B HEH
Pa6
1.2 abota s HH(pOPMALHORHOM 3 https://m.edsoo.ru/NGZ0OUIOE9
IIPOCTPAHCTBE
Hroro no pazneny 6
Pa3nes 2. Teopernueckue 0CHOBbI HH(POPMATHKH
https://m.edsoo.ru/DGM34BVU
2.1 MopenvupoBaHue KaKk METO/1 TO3HAHUS 8 1 1 L P >
Hroro no pazneny 8
Pa3nes 3. AnropuT™Mbl M1 IpOrpaMMHpOBaHue
3.1 Pa3zpaboTka anropuTMoB U IporpamMm 6 1 2 https://m.edsoo.ru/MD5WV172T
3.2 Ynpasnenue https://m.edsoo.ru/GKKEIRZFU
Hroro no pazneny 8
Paznen 4. UndopmManmoHHbIe TEXHOJIOTUH
4.1 DNIeKTPOHHBIE TAOTUIIBI 10 3 https://m.edsoo.ru/HT451019V
4.2 NHpopMallMOHHbIE  TEXHOJOTMH B 1 https://m.edso0.ru/6WEQ7HYE
' COBPEMEHHOM OOIIECTBE D
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KOJIMYECTBO KOHTPOJIBHBIX W NPAKTUYECKHUX PABOT, NPEIYCMOTPEHHBIX PABOYEHN
IMPOI'PAMMOM:

Knacc KonnuectBo KomnunuectBo
o0y4YeHHUs KOHTPOJIBHBIX paboT MPAKTUYECKHUX padoT
7 Kiacc 3 5

8 xacc 3 4

9 xiacc 2 6




IPOBEPSIEMBIE TPEBOBAHUSI K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

7 KUIIACC
Kon .
IIpoBepsiemble mNpeAMeTHbIE pPe3yJbTATBI OCBOCHHS OCHOBHOI
NpoBepsieMor .
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs
0 pe3yJbTarTa
1 [To reme «l{udpoBasi rpaMOTHOCTH
[losicHAT, Ha  mOpuMepax  CMbICT  MOHATHH  «MHpOpMALUA»,
11 «H(GOPMAIMOHHBIH TpoLeccy, «00padboTka HHOpMAIIY, «XPAaHEHUE
uHbopMaun», «epeaada HHGopMaum»
19 [IpuBOANTE MPUMEPHI COBPEMEHHBIX YCTPONCTB XpaHEHMs U NepeJadu
' nH(pOpMANNY, CPAaBHUBATH UX KOJIMYECTBEHHBIE XapaKTEPUCTHKU
[lomyyath W WCHONB30BaTh HMHMOPMAIMIO O XapaKTEPUCTHKAX
r [EPCOHATIBHOI0 KOMIBIOTEPA U €r0 OCHOBHBIX 3JIEMEHTax (Ipoieccop,
' olepaTHBHAs NaMsTh, JIOJTOBPEMEHHAas NaMsiTh, yCTPOWCTBAa BBOJA-
BBIBOJIA)
14 CoOTHOCUTH XapaKTEPUCTUKU KOMIIBIOTEPA C 33JjauaMH, peliaeMbIMU C
' €ro MOMOIIIbIO
OpueHTHpOBaTbCS B UEPAPXMUYECKON CTPYKType (hailjioBOH CHCTEMBI
15 (3anMchIBaTh MosHOE MM Qaiina (katanora), myThk K (ainy (karajiory)
' M0 UWMEIIIEMYCs ONMUCaHUI0 (HaNWJIOBOM CTPYKTYpBhl HEKOTOPOTO
MH(POPMAIIMOHHOTO HOCUTEIS)
Pabortate c (aiiioBoii cucTeMOl IEepCOHATBLHOIO KOMIIBIOTEpa C
16 HCIOJIb30BaHUEM Ipaduueckoro uHrepdeiica: cozaaBaTh (KOMMPOBATH,
' nepeMenaThb, NeperMeHOBbIBaTh, yIAIATh U apXUBUPOBAThH (ailiibl u
KaTaJory, UCI0JIb30BaTh aHTUBUPYCHYIO MPOTrpamMmy)
Uckate uHpopmanuio B MHTepHeTe (B TOM 4YHCIE MO KIIOYEBHIM
ClIOBaM, IO M300paKEHHIO0), KPUTHUUYECKH OTHOCUTHCS K HailieHHOMH
1.7 nH(pOpMalUK, OCO3HAaBaTh OMNACHOCTb JUIsl JIMYHOCTH M 0OIIecTBa
pacrpocTpaHeHHsT BpPEIOHOCHOW HWHQPOpPMALUMH, B TOM YHUCIE
SKCTPEMHCTCKOIO U TEPPOPUCTHUECKOTO XapaKTepa
1.8 [ToHuMaTh CTPYKTYpY aipecoB BeO-pecypcoB




1.9

Hcnonb30BaTh COBpEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHHUKAIIUHA

CO6J'IIO,I[aTB Tpe6OBaHI/I${ Oe3omacHoOM SKCILTyaTalluki TEXHUYCCKUX

CpCACTB I/IH(bOpMaI_[I/IOHHBIX U KOMMYHUKAIIUMOHHBIX TGXHO.HOI‘I/If/'I,

1.10 coOJTr0/1aTh CETEBOM ATUKET, 6a30BbIe HOPMBI HHPOPMAITMOHHON STHKH
U TpaBa mpu paboTe ¢ MPUIOKCHUSIMH Ha JIFOOBIX yCTPOWMCTBaX W B
WuTepuere, BoIOUpaTh 6€30MacHbIE CTPATETUU OBEJICHUS B CETH
[IpumeHsTh METOABl MPOQPHUIAKTUKN HETaTUBHOTO BIMSHHUS CPEICTB
1.11 WH(POPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHH Ha 340pPOBHE
10JIb30BaTENs
2 ITo reme «Teopernyeckue OCHOBBI HH(OPMATUKI»
KoaupoBate u jaekoaupoBaTh COOOIIEHHS IO 3aJaHHBIM IPaBHIIAM,
2.1 JEMOHCTPUPOBATh TMMOHMMAHHUE OCHOBHBIX IPHUHIIUIIOB KOJIWPOBAHUS
HHPOPMAIMU PA3TIMIHON IPUPOIBI (TEKCTOBOM, rpadMuecKoi, ayamuo-)
CpaBHUBaTh UTMHBI COOOIICHUIA, 3aTICAHHBIX B Pa3JIMYHbIX all(haBUTax,
2.2 ONEpPHUPOBATH EAMHULIAMH H3MEpEHHUs MH(POPMAMOHHOTO 00bEMa U
CKOpPOCTH TIepeIayu TaHHbIX
23 OneHuBaTh W CpaBHHBATh pa3Mephl TEKCTOBBIX, TpadHUuecKux,
' 3BYKOBBIX (paiiioB U BHIO(DhaIOB
3 ITo reme «MHPOpMAIIIOHHBIE TEXHOIOTHI
[IpencraBnsaTe  pe3yiabTaThl  CBOEHM  JEATEIBHOCTH B BHJE
3.1 CTPYKTYPUPOBAHHBIX WJUTFOCTPUPOBAHHBIX JIOKYMEHTOB,
MYJIBTUMEIUNHBIX IPE3CHTALUN
8 KJIACC
Kon .
IIpoBepsiemble TmpeIMeTHbIE pe3yJabTaTbl OCBOCHHSI OCHOBHOI
NPoBePSIEMOro .
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHMs
pe3yjabTara
1 [To Teme «TeopeTudeckre OCHOBBI HHPOPMATHKI
11 [losicHaATh Ha mpuMepax pa3auuus MeXIy NO3ULHUOHHBIMU U
' HETMO3UIIMOHHBIMU CUCTEMaMHU CUUCIICHUS
3anuchiBaTh M cpaBHUBAThH 1eibie ynciaa ot 0 mo 1024 B pa3znumyHbIX
1.2 MO3UIIMOHHBIX CHCTEMax cuucieHus (c ocHoBaHusamu 2, 8, 16),

BBIIIOJIHATH apI/I(l)MeTI/I'—IeCKI/Ie ornepanvu HaaJ HUMHA




1.3

PaCKpBIBaTI) CMBICJI MMOHS TN «BBICKa3bIBAHHC)), «IoTrn4YeCKada

onepanus», «JIOrM4€CKOC BIPAKCHUCH

14

3anmMchIBaTh JOIHYSCKUE BBIPpAXXCHUA C UCITIOJIB30BAHUEM NU3BIOHKIINH,
KOHBIOHKIIMKM MW OTpULAHHA, OIPCACIIATh HCTUHHOCTH JIOTHYCCKUX
BLIpaH(eHHﬁ, €CJIM U3BCCTHBI 3HAYCHUA NCTUHHOCTH BXOJAIIMUX B HET'O
INEPEMCHHBIX, CTPOUTH Ta6J'II/II_[I)I HUCTHUHHOCTH I JIOTHYCCKHX

BBIPAKCHUI

ITo TemMe «ANTOpUTMBI U IPOTPAMMHUPOBAHUEY

2.1

PackpbiBaThb  CMBICT ~ TOHATUM  «UCIIOJIHHUTEINb»,  «AJTOPUTM,
«rporpamMma, TMOHHMMas pPa3HUIy MEXAY YHOTpeOJIeHUEM HTHX

TEPMUHOB B OOBIJICHHOH peur U B HH(OpMATHKE

2.2

OnuceiBaTh AJITOPUTM PCIICHUSA 3aa4YU pa3JIMIHbIMU CHOCO6aMI/I, B TOM

YHCJIC B BUAC 0JI0K-CXEMBI

2.3

COCTEIBJ'IHTB, BBITIOJIHATE BPYUYHYIO M Ha KOMIIBKOTCPE HCECIIOXKHBIC
AJITOPUTMBI C UCIIOJIb30BAHUEM BCTBJICHUU U LOUKIIOB IJId YIIPABJICHUA

HUCIIOJIHHUTCIIIMHA

2.4

Hcnonp3oBaTh KOHCTAaHTBI U MNEPEMCHHBIC  pPA3JIMYHBIX  THIIOB
(‘II/ICJIOBI)IX, JIOTHYCCKHX, CI/IMBOJII)HI)IX), a TaKXKE COACpKaAIIMNC HUX

BBIPAXXCHH:, UCITIOJIb30BATh OIICPATOP IIPUCBAUBAHUS

2.5

Hcnonp3oBath mpu pazpaboTKe MporpaMM JIOTUYECKHE 3HAYEHUS,

Oonepanru U BbIPpAKCHUA C HUMU

2.6

AHaJ'II/I3I/Ip0BaTB MMPEIJIOKCHHBIC AJITOPUTMBI, B TOM YUCJIC OINIPECACIIATD,
KakKue pe3yJIibTaTbl BO3MOXHBI IPHU 3aJdHHOM MHOXCECTBC HCXOIHBIX

3HaYEeHUN

2.7

Co3maBaTh M OTJIQXHUBaTh MPOrpaMMbl Ha OJHOM M3  SI3bIKOB
nporpammupoBanusi (Python, C++, Ilackans, Java, C#, I[llxonbHbIN
Anroput™MuyecKkuil SI3bIK), peanu3yrollue HECIOXKHBIE alTOPUTMBI
00pabOTKHM YHCIIOBBIX JIAHHBIX C UCIIOIH30BAHUEM ITUKIIOB M BETBIICHUMH,
B TOM YHCJIE€ PEATIU3YIOIIHNE TPOBEPKY JACIUMOCTH OJJHOTO LIeJIOTO Yncia
Ha Jpyroe, MpOBEpPKY HATypaJIbHOTO YMCIAa HAa MPOCTOTY, BBIACICHUS

udp U3 HATYpAIBHOTO YHCIIa

9 KIIACCA




Kon
NMpoBepPsiEeMOro
pe3yJbTara

IIpoBepsiemble mnpeaMeTHbIe pe3yJbTATHI OCBOEHHSI OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1

ITo Teme «ludpoBas TpaMOTHOCTHY

11

Hcnonp30BaTh COBpEMEHHbIE HHTEPHET-CEPBUCHL (B TOM 4YHUCIE
KOMMYHHKAITUOHHBIC ~CEPBHCHI, OOJAYHBIE XPAHWIUIIA JAHHBIX,
OHJIAHH-TIPOTpaMMbl (TEKCTOBbIE M TpaHUuecKue PEeNaKTOPbl, CpPeibl

pa3paboTKy) B y4eOHOU U MOBCETHEBHOMN JEITETHHOCTH

1.2

[TprBOANTE IPUMEPHI HCIIOIB30BAaHUS T€OMH(DOPMAITIOHHBIX CEPBUCOB,
CEPBHCOB TOCYIAapCTBEHHBIX YCIYI, OOpa3oBaTelbHbIX CEPBHCOB

WuTepHeTa B y4eOHON M MMOBCETHEBHOMN IEATEIILHOCTH

13

Hcnonp30BaTh pa3iuyHble CPEACTBA 3aLUTBl OT BPEAOHOCHOIO
MIPOrPaMMHOT0 OOeCTeueHus, 3alUIIaTh NEPCOHAIBHYIO HHPOPMAITUIO
OT HECAHKIIMOHUPOBAHHOI'O JOCTYIIA U €r0 MOCIEICTBUH (pas3rialleHus,
MOJIMEHBI, YTPAThl JaHHBIX) C YYETOM OCHOBHBIX TE€XHOJIOTHUYECKHUX U
COLIMAJIbHO-TICUXOJIOTUYECKUX  aCleKTOB  HCIIOJIb30BAHUSA  CETHU
WuTepHer (ceTeBass aHOHHUMHOCTH, IU(GPOBON ciell, ayTeHTUYHOCTh

CyOBEKTOB M PECYpCOB, OITACHOCTH BPEAOHOCHOTO KO/a)

1.4

Pacnio3HaBaTh MONBITKM M MNPEAYNpPEXAaTb BOBJIEUEHHE ceOsl U
OKpPYKaIOIIMX B JECTPYKTUBHbIE W KPUMHUHAJIbHBbIE (OPMBI CETEBOU

AaKTUBHOCTH (B TOM 4yucie KUOepOyJINHT, (PUILIHHT)

ITo Teme «TeopeTndeckre 0OCHOBbI THPOPMATHUKI»

2.1

PackpeiBaTh  CMBICH  TMOHSATHHA  «MOJAENIBY»,  «MOJEIUPOBAHUEY,
ONpPENENATh BUIAbI MOJEJIEH, OLEHMBATh aJCKBAaTHOCTb MOJEIH

MOJICIIUPYEMOMY OOBEKTY U IIEJISIM MOJCIIUPOBAHUS

2.2

Hcnonp3oBathk rpadsl U AepeBbs s MOAECIUPOBAHUS CUCTEM CETEBOM

U MepapXUyecKoi CTPYKTYpBhI, HAXOUTh KpaTuyalIinii mMyTh B rpade

ITo TemMe «ANTOPUTMBI ¥ IPOTPAMMHPOBAHHUE

3.1

Pa30OuBath 3amaun Ha MOJ3aa4ul, COCTABIIATh, BBIIOJIHATh BPYUHYIO U
Ha KOMIIBIOTEPE HECIIOKHBIE aJITOPUTMBI C UCIIOIb30BAaHUEM BETBIICHUN,
LHMKJIOB M  BCIIOMOTAaTENbHBIX  aJrOPUTMOB JUIS  YIpaBJICHUS

HUCIIOJTHUTCIIAMU

3.2

CocTaBisITh MU OTJIAXKHUBaTh nporpamMmsal, pCaIM3YIOIIMEC THUIIOBLIC

QIrOpuTMbl  00pabOTKKM  YMCIIOBBIX  IOCIIEOBATEIBHOCTEH MU




OJIHOMEPHBIX YHCIIOBBIX MAacCUBOB (ITOMCK MaKCUMyMOB, MUHUMYMOB,
CyMMBI WJIM KOJIMYECTBA 3JEMEHTOB C 3aJaHHBIMH CBOICTBaMH) Ha
OJIHOM U3 s13bIKOB TporpammupoBanus (Python, C++, [Tackans, Java,

C#, llIkonbHbIN ANTrOpUTMUUYECKUN SI3BIK)

[To reme «MHpOpMATOHHBIE TEXHOJIOTHI

4.1

BreibupaTte crmoco0 TmpencTaBiICHHs JAHHBIX B COOTBETCTBUU C
MMOCTaBJICHHOW 3amadeid (TabnuIbl, cXeMbl, TpadUKu, TUArpamMMbl) C
UCIIOJIb30BAHUEM  COOTBETCTBYIOIIUX  IMPOTPAMMHBIX  CPEIICTB

00paboTKH JaHHBIX

4.2

Hcnonp30BaTh 3MEKTPOHHBIE TaOMUIBI 11 OOpaOOTKH, aHamu3a u
BU3yaJIM3allid YHCJOBBIX JAHHBIX, B TOM YHUCJIE C BBIJICICHUEM
auana3oHa TaOmuIbBl W yHOpsSAOYMBaHHEM (COPTHUPOBKOM) €ro

9JICMCHTOB

4.3

CoznaBaTh M NPUMEHATH B DJIEKTPOHHBIX TaOmuIax (Qopmysbl s
pacy€ToB C UCHOJIB30BAHUEM BCTPOEHHBIX apHU(PMETHUECKUX (DYHKIUI
(cymmMupoBaHHME M TOJACYET 3HAYEHUH, OTBEYAIOUIUX 3aJaHHOMY
YCIOBHIO, cpelHee apu(MEeTHYecKoe, IOUCK MAaKCHUMAJIbHOIO MU
MUHHUMAJIbHOTO 3HaY€HUs), a0COIIOTHON, OTHOCUTEIIHON, CMEIIaHHON

azpecamyu

4.4

Hcnons30BaTh OJICKTPOHHBIC Ta6J'II/II_ILI JJIsA YUCJICHHOI'O

MOZACIIMPOBAHUA B MIPOCTHIX 3ajadax U3 pa3HbIX yqe6Hr,1x npeamMeEToB




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS

[{udposast rpaMOTHOCTD

11

KoMmbioTep — yHHBEpCaabHOE BBIUMCIMTEIBLHOE YCTPOICTBO, paboTarolee Mo
nporpamMMme. THUIBI KOMIIBIOTEPOB: IEPCOHAIBHBIE KOMIIBIOTEPHI, BCTPOCHHBIC
KOMIIBIOTEPHI,  CYNEPKOMIbIOTEpHl. MoOwibHbIe — ycTpoiicTBa.  TexHuka

0€30I1aCHOCTH U ImpaBujia pa6OTI)I Ha KOMIIBIOTEPEC

1.2

OcHoBHBIE KOMIIOHEHTHI KOMIIbIOTEpa W UX Ha3HaueHue. [Ipoueccop.
OnepaTuBHasE U JOJITOBPEMEHHas MaMsiTh. YCTPOWCTBA BBOJAa W BBIBOJA.
CeHCopHBII BBOJ, JaTYUKH MOOMIBHBIX YCTPOMCTB, CpelCcTBa OMOMETPHUYECKON

ayTeHTU(UKAIIH

1.3

Hcropus pa3BUTHS KOMIBIOTEPOB M IporpaMMHoOro obecnedenus. Ilokonenus
KOMIIBIOTCPOB. COBpeMeHHLIe TCHACHIIUHU PasBUTUA KOMITIBIOTCPOB.
Cynepxomnstotepsl. Ilapamiensusie BeuucieHus. [lepcoHanpHbll KOMIBIOTED.
[Ipoueccop u e€ro XapakTepUCTUKH (TakToBasi 4acToOTa, pa3psAHOCTH).
OneparuBHasg naMaATs. JloaroBpeMeHHas MaMATh. Y CTPOKCTBA BBOJA M BBIBOJA.
O0bEM XpaHUMBIX JIaHHBIX (ONepaTHBHAS NaMSATh KOMIBIOTEPA, )KECTKUN JUCK U
TBEPJOTENIbHBIM HAKONMUTENb, IMOCTOSIHHAs MaMATh CMapT(OHAa) U CKOPOCTb

A0CTyIIa U1 pa3siiniHbIX BUAOB HOCHUTEICH

1.4

[IporpamMHoe  oOecrieueHne  KommbioTepa. [IpukiagHoe  mporpamMMHOE
obecrnieveHue. CucremHoe MIPOrpaMMHOE obecrnieueHue. Cucremsl
nporpammupoBanus. [IpaBoBas oxpaHa mporpaMm W JaHHbIX. becniaTHeie u

yCIOBHO-0ecTIaTHbIe TporpaMMbl. CBOOOIHOE MPOrpaMMHOE 00ecrieueHre

1.5

Qaiinel 1 nanku (katanoru). Tumbl (daiinos. CpoiicTBa ¢aitnoB. XapakTepHbIe
pasMepsl (hailyIoB pa3IMYHBIX THUIOB (CTpaHHWIA TEKCTa, DJIEKTPOHHAsS KHHTA,

dororpadus, 3aMuUch TECHU, BUCOKIIUII, TTOTHOMETPAXKHBINA (DUITBEM)

1.6

[Tpuniunsl noctpoeHust (QaiinoBbix cucteMm. [lonmnoe umsa  daiina (mankwu,

karaiora). [1yTe k daitny (manke, kaTanory)

1.7

®aitnoBelii MeHepkep. PaboTa ¢ daiinamu 1 mankamu (Katajoramu): co3JaHUe,
KONMPOBAaHUE, NepeMelleHNe, TepeMEHOBaHNE U ynaneHue (aiioB W IMamok

(xatanoron). ITouck ¢aiaoB cpeacTBaMu ONeparmOHHON CHCTEMBI




1.8

ApxuBanus JaHHbIX. Mcronb3oBaHue mporpaMM-apXuBaTopoB

1.9

KomneioTepHbie BUPYCHI U JpyTrHe BpeOHOCHBIE mporpaMMel. [IporpamMmsl asis

3aILUTHI OT BUPYCOB

1.10

O0benuHeHue KoMmboTepoB B ceTh. Ceth UHTepHET. BeO-cTpanuia, BeO-caiT.
CrpykTypa anpecoB BeO-pecypcoB. bpaysep. IlouckoBwie cuctemsl. Ilouck
UHPOpPMALIMK 10 KIIOYEBBIM CJIOBAaM W IO H300pakeHu1o. JlocTOBEPHOCTH

uH(popMaluu, noaydeHHoi u3z Marepuera

1.11

CoBpeMeHHbIE CEpBUCHI MHTEPHET-KOMMYHHUKAIUI

1.12

CereBoil 3THKET, 6a30BbIe HOPMBI HH(POPMALIMOHHOM 3TUKH U TIpaBa Mpu padote

B cetu UuTepHer. Ctpaterun 6e3omacHoro noseaeHus B lHTepHeTe

TeopeTnueckre 0OCHOBbI HHPOPMATUKU

2.1

Wudopmarivs — 01HO U3 OCHOBHBIX MOHATHI coBpeMeHHOW Hayku. MHpopMmanus
KaK CBEJICHUS, MIPEIHA3HAYCHHBIC ISl BOCTIPUATHS YEJIOBEKOM, W WH(MOpMAIUs

KaK JJaHHbIE, KOTOPbIE MOTYT OBITh 00pab0TaHbl AaBTOMAaTU3UPOBAHHON CHCTEMOM

2.2

JIMCKpeTHOCTh JaHHBIX. BO3MOXXHOCTH ONMCAaHUS HENPEPHIBHBIX OOBEKTOB U
IPOIIECCOB C TMOMOUIBIO TUCKPETHBIX TaHHBIX. MH(MOpMaMOHHBIE MPOLECCH —

MpoueCChl, CBA3aHHLIC C XPAaHCHUCM, Hp606p330BaHI/IeM n nepeﬂaqeﬁ JaHHBIX

2.3

CumBon. Andasut. MomrHocTs andasuta. PazHooOpasue s3bIK0B U anaBUTOB.
EcrectBeHHble U (opManbHbIE SI3bIKH. AJ(QaBUT TEKCTOB HA PYCCKOM S3BIKE.
JIBonuHsbIit andaBut. KonmuuecTBO BCEBO3ZMOXKHBIX CIIOB (KOJOBBIX KOMOWHAIIHIA)
(buKCUpOBaHHOW IUHBI B JBoWYHOM andasure. I[IpeobpasoBanue 1H000TO
andasuTa K 1BOMYHOMY. KOTHUECTBO pa3IMYHbIX CIOB (PUKCUPOBAHHOMN JUIMHBI B

andaBuTe onpenenEHHON MOIIHOCTH

2.4

KOHHpOBaHI/Ie CHUMBOJIOB OJJHOTO aJ'I(baBI/ITa C IMOMOIIBIO KOAOBBIX CJIOB B APYT'OM

aﬂq)aBI/ITe, KoaoBas Ta6J'II/II_[a, JACKOAUPOBAaHUC

2.5

I[BOHHHLIﬁ KOI. HpeI[CTaBJ'IeHI/Ie JAAaHHBIX B KOMITBIOTEPEC KaK TCKCTOB B IBONYHOM

andasute

2.6

Nudopmannonueiii 00b€M TaHHBIX. BUT — MUHUMaNbHAS €IUHUIIA KOJMYECTBA

uHpOpMaLUU — ABOWYHBINA pa3psan. balt, kunobaiit, MmerabaiiT, rurabaiT

2.7

CKOpOCTB nepeaayn JaHHbIX. J 2911705050003 CKOpPOCTH ICpCaavIun JaHHBIX. Hckaxenue

uH(pOopMalluu Npy nepeaayde

2.8

KonnpoBanue texcroB. PaBHomepHbIl koa. HepaBHomepnbiii koa. Koauposka

ASCII. BocsmuOutHble koaupoBku. Ilonstue o xkogupoBkax UNICODE.




JlekoqupoBaHue  COOONMIEHWH C  HMCIOJB30BAaHHUEM  PABHOMEPHOTO  H

HEpaBHOMEPHOTO Koja. MHpopMannoHHbIH 00BEM TEKCTa

Ob1ee npeacTaBieHue o MU(PPOBOM MPEACTABICHUH ayANOBU3YaTbHBIX U IPYTUX

2.9 HenpepbIBHBIX NaHHBIX. KogupoBanue npeta. LiBeroBbie moaenu. Moaens RGB.
['my6una koxupoBanus. [lanutpa
210 PactpoBoe u BekTOopHOE mpencraBieHue uzoOpakeHuil. I[lukcens. OneHka
' uH(pOPMaLMOHHOTO 00BbEMA rpaUueCKUX NaHHBIX AJISl PACTPOBOTO U300paKEHHUS
KoaupoBanue 3Byka. PaspsaHocTh W wactora auckperusanuu. KosngecTBo
211 KaHaJioB 3amucd. OIlleHKa KOJIMYECTBEHHBIX IAapaMeTPOB, CBS3aHHBIX C
MIPEJICTaBICHUEM U XpaHEHHEM 3BYKOBBIX (pailioB
3 NudopManimoHHbIe TEXHOIOTHH
a1 TexkcToBbIe JOKYMEHTHI M X CTPYKTYPHBIE AJIEMEHTHI (CTpaHHIa, ab3all, CTPOKa,
' CJIOBO, CUMBOJ)
> TekcToBBI mpoIecCOp — HMHCTPYMEHT CO3/laHusl, pEAAKTUPOBAaHUS U
' dbopmatupoBanus TekcToB. [IpaBuna Habopa TekcTa
PenaktupoBanne Ttekcta. CoiictBa cumBosnoB. Ulpudrt. Tumer mpudpTos
23 (pyOnenble, c 3acedykamu, MOHoIIUpHUHHBIE). [lomyxupHOe U KypcHBHOE
' Hayeptanue. CBoiicTBa a03aleB: TpaHUIBl, aO3alHbII OTCTYI, HHTEpPBAl,
BbIpaBHHBaHue. CTUIeBOE OpMATHPOBAHHE
34 CrpykTypupoBaHHe HMH(POpPMAaLMd C [OMOIIBIO CHHCKOB U  TaOJuIl.
' MHoroypoBHeBbI€ criCKU. Jlo0aBieHre TaOIHI] B TEKCTOBBIE TOKYMEHTHI
35 BceraBka m300pakeHHII B TEKCTOBblE JOKYMEHTHl. OOTekaHue H300paKeHHi
' TEKCTOM. BKiIroueHune B TEKCTOBBIM JJOKYMEHT AuarpamMm U ¢Gopmyi
35 [TapameTpsl cTpaHulpl, Hymepauus cTpaHul. JloOGaBieHHe B JOKYMEHT
' KOJIOHTUTYJIOB, CCBUIOK
IIpoBepka mpaBonucanus. PaccraHoBka mepeHOCOB. ['0JI0COBOI BBOJ TEKCTA.
3.7 OnTnueckoe pacnoszHaBanue Tekcta. Kommnberorepusiii nepesoa. Vcnonb3oBanne
cepBuCcOB ceTu MHuTepHeT 11t 00paboTKH TeKCTa
38 3HaKOMCTBO ¢  TrpaduueckuMU  peaakTopamu. PacTpoBble  PUCYHKH.
' Hcnonb3oBanue rpaduyeckux MpUMHTHBOB
3.9 Omnepanyy peaakTHpPOBaHUS TpapUUecKUX OOBEKTOB, B TOM 4HUCIE HUPPOBBIX

doTorpaduii: M3MEHEHHE pa3Mmepa, oOpe3Ka, MOBOPOT, OTPaKEHHE, paboTa C




obnactssMu (BbIIETICHHWE, KOMUPOBAHHUE, 3aJIMBKA I[BETOM), KOPPEKIIUS IBETA,

SAPKOCTH U KOHTPACTHOCTH

Bekropnas rpaduka. Co3nanue BEKTOPHBIX pUCYHKOB BCTPOCHHBIMH CPEICTBAMU

3.10 TEKCTOBOT'O TIpolieccopa WIM JAPYTHX Mporpamm (mpuiokenuid). JloGaBieHue
BEKTOPHBIX PUCYHKOB B JOKYMEHTBI
311 [ToaroroBka MynpTUMEIUIHBIX mnpe3eHTanuii. Cnaiin. Jlo6aBneHue Ha cliaiija
' TEKCTa ¥ n300pakeHnid. PaboTa ¢ HECKOJIBLKUMU ClIaiilaMu
3.12 Jlob6aBiieHne Ha ciaiij] ayTMOBU3YyaIbHBIX TJAHHBIX. AHUMAIUS. [ HIIepCChUTKI
8 KUIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
1 Teoperuueckre OCHOBBI HH)OPMATHKH
Hermno3unyoHHbIe U TTO3UIIMOHHBIE CHCTEMBbI cuucieHus. Andasut. OcHOBaHUE.
11 PasBépuyrast ¢opma 3amucu ymcna. [lepeBoa B JAECATUYHYIO CHCTEMY YHCET,
3aMMCaHHBIX B IPYTHUX CUCTEMAaX CUUCIICHHS
1.2 Pumckas cucrema cuuciaeHus
JIBonunas cucrema cuncienus. [lepeBoa nensix yucen B npenenax ot 0 go 1024
B IBOMYHYIO CUCTEMY cuucieHus. BoceMepuuHas cuctema cuncienus. [lepeBos
13 YUCel U3 BOCBMEPUYHOM CHCTEMBI B JIBOMYHYIO MU JIECATHUYHYIO CHUCTEMBI U
' obpatno. lllectHanmarepuunasi cuctema cuucieHus. llepeBon uucen wu3
HIECTHAALATEPUYHON CHUCTEMbl B JIBOMYHYIO, BOCBMEPUYHYIO U JIECATHUYHYIO
CUCTEMBI U 00paTHO
1.4 ApudmeTrnueckre onepanuy B ABOUYHONW CUCTEME CUHCIICHUS
Jlornueckne  BbICKa3bpIBaHMs.  Jlormdeckue  3HAYEHUS  BBICKA3bIBAHMIA.
DneMeHTapHble W COCTaBHbIE BbICKa3biBaHUs. Jlornueckue omnepamuu: «u»
L5 (KOHBIOHKIIUS, JIOTUYECKOE YMHOXKEHUE), «WIN» (IU3BIOHKIIMS, JIOTUYECKOE
' CJIOKEHUE), «He» (orudeckoe oTpuiianue). [Ipuopurer moruueckux onepamuil.
OrmpesieiecHHe HWCTUHHOCTH COCTABHOTO  BBICKA3bIBAHUS TIPH  W3BECTHBIX
3HAQUYEHUSIX UCTUHHOCTHU BXOJSIIMX B HETO AJIEMEHTAPHBIX BbICKA3bIBAHUI
16 Jlornueckue Bblpakenus. [lpaBuna 3amuMcl  JIOTMYECKUX  BBIPAXKCHHI.
' [TocTpoenune TabMHI HCTHHHOCTH JIOTUYECKHUX BBHIPAKCHUM
1.7 Jlornueckwue 31eMeHThI. 3HAKOMCTBO € JIOTHYECKUMH OCHOBAMH KOMIIBIOTEpA




AJNTOpUTMBI U IPOTPAMMHUPOBAHHE

2.1

Ilousrue ajiropuTma. Hcnonmaurenn AJITOPpUTMOB. AHFOpI/ITM KakK IIJ1aH

YIpaBJICHUA UCIIOJIHUTCICM

2.2

CgoiictBa anropurMa. CriocoObl 3aITUCH alroOpuT™Ma (CIOBECHBIN, B BHJE OJOK-

CXEMBI, POrpaMma)

2.3

AJnropuT™MUuYecKrue KOHCTpYKUMH. KOHCTpyKiusa «cienoBanuey. JIMHEHHbIN
anroput™M.  OrpaHU4YeHHOCTb  JIMHEHHBIX  QJITOPUTMOB:  HEBO3MOXKHOCTH
MPEelyCMOTPETh 3aBUCUMOCTD OCIIEIOBATEILHOCTH BBIMOIHIEMBIX AEUCTBUN OT

HUCXOAHBIX JaHHBIX

2.4

KOHCprKL[I/IH «BCTBJICHHUC)»: IIOJIHAsA MW HCIIOJIHaA q)OpMBI. Brimonnenue u
HCBBLITIOJIHCHHUC YCIIOBUSA (I/ICTI/IHHOCTL 1 JTOXHOCTH BBICKaSLIBaHI/ISI). HpOCTBIe u

COCTaBHBIC YCIIOBUSA

2.5

KOHCTPYKLII/ISI «IIOBTOPCHUC). LHUKJIBI C 3aJaHHBIM 4YHCJIOM HOBTOpeHI/If/'I, C

YCJIOBUEM BBIIIOJIHCHUS, C HepeMCHHOﬁ OHKIa

2.6

PazpaGotka 11 (opManbHOrO MCIOJHUTENS alropuTMa, MPUBOJAILIEIO K
TpeOyeMoMy pe3yabTaTy MpH KOHKPETHBIX HCXOAHBIX JaHHBIX. Pa3paborka
HECJIOKHBIX aITOPUTMOB C MWCIOJIb30BAHUEM LHMKJIOB W BETBICHUH JUIA
yhnpasieHus: (OpMaIbHBIMU  HMCIOJIHUTENSIMU. BbIlloIHEHHE aJIrOPUTMOB

BPYYHYIO 1 Ha KOMIIBIOTCPEC. CHHTaKCUYECKHE U JOorHdyecKue omuoku. OTKa3bI

2.7

S3pik  mporpammupoBanust  (Python, C++, Java, C#, IIkonpHbIi
Anroputmuueckuit  f3pik). Cucrema MpOrpaMMUPOBAHMS: PENAKTOp TEKCTa

IIpOrpamm, TPAHCIATOP, OTIIATUUK

2.8

HCpCMCHHaHI THUII, WM, 3HA4YCHUC. HGJ'IBIG, BCIICCTBEHHBIC W CHMBOJIBHBIC

NEPECMCHHBIC

2.9

OnepaTop IpuCBavBaHUs. ApI/Iq)MeTI/I‘{eCKI/Ie BBIPAXKCHUA U MNOPANOK HX
BBIYHCIICHUA. Onepaum/l C ICJIBIMHA YHUCIaMH: HECJIOYNUCIICHHOC NCJICHUEC, OCTATOK

OT ACJICHUS. HpOBepKa ACIIMMOCTH OJHOI'O EJIOT0 YHCJIa Ha APpYroe

2.10

BerBnenusi. CocTaBHble yCIOBHS (3alMCh JIOTHYECKUX BBIPAKEHUH Ha
M3Yy4aeMOM S3bIKe IporpaMMupoBanus). HaxoxaeHue MUHUMyMa 1 MaKCUMyMa
U3 JIBYX, TPEX U 4ETBIPEX umcell. Penenne KBaapaTHOro ypaBHEHHS, HUMEIOIIETO

BCIICCTBCHHBIC KOPHU

2.11

JII/IaJ'IOFOBaH OTJIagKa ImporpaMm: momaroBO€ BBIITOJIHCHHUE, IIPOCMOTP 3HAUYCHHI

BCJIIMYHH, OTJIaJOYHBIN BBIBO/I, BBIGOp TOYKH OCTAaHOBA




2.12

[ukn ¢ ycmoBueM. Anroput™ EBkiuaa /uisi HaX0XACHUST HAUOOIBIIIET0 OOIIEro
JCIIUTECIIA I[BYX HaTypaJIBHBIX YHUCCII. P2136I/IeHI/IC 3alInucu HaTypaJIBHOFO yuciia B

HOSHHHOHHOﬁ CUCTCMC C OCHOBAHUEM, MCHbBIIIUM HJIN PABHbBIM 10, Ha OTACIIBbHBIC

U psl

2.13

[ukn ¢ nepeMeHHOM. ANTOPUTMBI POBEPKU JCIMMOCTH OAHOTO LIEJIOTO YKCiia

Ha JIpyroe, IPOBEPKU HATYPaJIbHOTO YKCia Ha POCTOTY

2.14

OO0paboTka CHMBOJIBHBIX JaHHBIX. CHMBOJIBHBIE (CTPOKOBBIE) IMEPEMEHHBIE.
[TocumBonpHast 0O0paboTka cTpok. [ToacuéT 4YacTOTHI MOSIBIEHUS CHUMBOJIA B

cTpoke. BectpoeHnnble hyHKIMM 1711 00pabOTKU CTPOK

2.15

OnpeneneHHe BO3MOJXXHBIX PE€3YJIbTAaTOB pa6OTBI ajiropurMa Ipu 3aJaHHOM
MHOXCCTBC BXOJHBIX HJaHHBIX, OMNPCACICHUC BO3MOXHBIX BXOIHBIX AJaHHBIX,

MNPpUBOAAIINX K JAHHOMY PE3YyJIbTATY

9 KJIACC

Kox

IIpoBepsieMblii 3JIeMEHT COIePKAHUS

[Mu¢poBast rpaMOTHOCTH

11

['moGanbHas cets MutepHer. IP-ampeca y3moB. CeTeBoe XpaHEHUE TaHHBIX.
Metoapl THAMBUAYATBLHOTO U KOJJIEKTUBHOTO Pa3MeIeHrs HOBOW HH(POPMAIIUU
B lHrtepHete. bonbiine maHHble (MHTEpHET-JaHHBIE, B YAaCTHOCTH JaHHBIE

COIIMAJIbHBIX CETEN)

1.2

[Tonsitue 00 wHGOPMAIIMOHHONW 0€30MacCHOCTH. YTPO3bl WHOOPMAIMOHHOU
0e30MmacHOCTH TIpH padoTe B T100ATBHOM CETH M METOJIbI TPOTUBOACHUCTBHUS HM.
[IpaBuna Oe3omacHoW ayTeHTHUKAIMK. 3allUTa JUYHOW MHGOPMAIIMU B CETH
WNurepner. be3omacHble cTpaTermu NoBeAeHUs B cethu  VIHTepHer.
[IpenymnpexaeHne BOBJICUYEHHS B JECTPYKTHUBHBIE M KPUMHUHAJIBbHBIE (HOPMBI

CEeTeBOI aKTUBHOCTHU (KMOepOYUIMHT, GUILIKHT U Ipyrue GOopMbl)

1.3

Buner nestensHoct B MHTepHere. MHTEpHET-CEpBUCH: KOMMYHHMKAI[MOHHBIE
CEpBHCHI (IMOYTOBAs Clyk0a, BUJIEO-KOH(EPEHI-CBS3b U JIPYTHE), CIIPAaBOUYHbIE
CIIy’KOBbl (KapThl, pacIUCaHUs U JpPYyrue), IOUCKOBBIE CIYXKOBI, CIYXKObI
OOHOBJIEHMSI TIPOTPaMMHOrO oOecriedeHuss u Jpyrue ciayxk0bl. CepBHUCH
roCyJapCTBEHHbIX yciyr. O6naunble XpaHuniia 1aHHbIX. CpecTBa COBMECTHOM

pa3paboTKu TOKYMEHTOB (oHJaiH-0¢uckl). [IporpammHoe obecnieueHne Kak BeO-




CEpPBUC: OHJIAHOBBIE TEKCTOBBIC U rpayuuecKre PelakToOPhI, CpeIbl Pa3padoTKU

IporpaMm

Teopernueckue OCHOBBI HH()OPMATHKH

2.1

Mogenb. 3anaum, pemaeMble ¢ HMOMOIIBI0 MojenupoBanus. Kimaccuduxanmm
mojenell. MarepuanbHble  (HaTypHble) M HH(GOPMALMOHHBIE  MOJIEJH.
HenpepeiBHble M auckpeTHele Mozend. MMuranuoHHble monenu. Hrpossie
mojenu. OneHKa COOTBETCTBHMSI MOJEIH MOJCIUPYEMOMY OOBEKTY M ILEJsIM

MOJICJIUPOBAHUS

2.2

Tabnuuneie Moaenu. Tabaua Kak IpeaCTaBICHUE OTHOIICHUS

2.3

ba3bl nannbIx. OTOOp B TAONIUIIE CTPOK, YIOBIETBOPSIOIINX 331laHHOMY YCIIOBUIO

2.4

I'pad. Bepmmna, pebpo, nyrtb. OpUEHTHPOBAHHBIE M HEOPUEHTHUPOBAHHBIC
rpader. Jlnuna (Bec) pebOpa. BecoBas martpuna rpada. nuHa myTH Mexay
BepmmHamMu rpada. [Touck ontumansHOro myTH B rpade. HagampHas BeprumHa
(MICTOYHWUK) W KOHEYHas BeplIMHa (CTOK) B OPHUEHTHPOBAHHOM rpade.

Brrurcnenue komdecTBa MMyTe B HAITPABICHHOM allMKIIMYECKOM rpade

2.5

Hepeso. Kopensb, Bepmmna (y3en), 1uct, pedpo (ayra) nepesa. Beicora nepesa.
[Momnepeso. Ilpumepbl wucHoNb30BaHMs JepeBbeB. [lepebop BapuaHTOB C

HIOMOIIBIO JiepeBa

2.6

[TonsiTme MareMaTH4eCKOW MOAENW. 3aJauyd, pEIaeMble C  IOMOILBIO
MaTEeMaTH4eCKOro (KOMIBIOTEPHOTO) MOJEIINPOBAHUS. Otnnune
MaTeMaTUYECKOM MOJENM OT HaTypHOW MOAEIM U OT  CIIOBECHOIO

(JIuTepaTypHOro) OnMcaHus 00bEKTa

2.7

OTarsl KOMIIBIOTCPHOI'0O MOJACIUPOBAHHA: ITIOCTAHOBKA 3adaddd, IMOCTPOCHUC
MaTeMaTH4eCKon MOACIIN, nporpaMmMHas peajim3anus, TECTUPOBAHUC,
MMPOBCACHNUEC KOMIBIOTCPHOI'O OSKCICPUMCHTA, aHallu3d C€ro pe3yjabTaToB,

YTOUYHCHUC MOACIIN

AJNTOpUTMBI M TPOrpaMMHUPOBAHUE

3.1

Pa30Ouenue 3aga4yd Ha MoA3aaaydu. CocraBiecHue AJIrOpyuTMOB U MIpOrpamm C
HCITIOJIB30BaHHUEM BeTBHeHI/IfI, OUKJIOB W BCIIOMOIraTCJIbHBIX aJI'OPUTMOB JIA

YHpaBJICHUA UCIIOJIHUTCICM HUJIN APYTUMHA UCTTIOJTHUTCIIIMU

3.2

Tabnuunple BenuuuHbl (MaccuBbl). OnHOMepHBbIe MaccuBBl. CocTaBleHHE H
OTJIafIKa TPOTpaMM, pPEATM3YIONIUX THIOBBIE  AJITOPUTMBI  00pabOTKH
OJIHOMEPHBIX UYHCIOBBIX MACCHBOB, HAa OJHOM M3 SI3bIKOB NMPOrPAMMHPOBAHUS

(Python, C++, Ilackans, Java, C#, IlkonpHbI AnTOopuTMHUYECKHHA SI3BIK):




3aI0JHEHUE YHMCIIOBOI'O MAacCHBa CIy4alHBIMH YHUCJIAMH, B COOTBETCTBHM C
dbopMyIoit WM myTéM BBOJA YMCEN, HAXOXKICHHE CYMMBI 3JIEMEHTOB MAacCHBAa,
JIMHENHBIN OUCK 33JIaHHOT0 3HAYE€HMS B MACCUBE, MOJCYET 3JIEMEHTOB MaCcCHBa,
YAOBJETBOPSAIOIINX  3aJJAHHOMY  YCJIIOBUIO, HAXO0XKJICHUE MHHUMAJIBbHOTO

(MakcHUMalbHOTO0) 31eMeHTa MaccuBa. COpTUPOBKA MacCHBa

3.3

O6pa60TKa II0OTOKa JAaHHBIX: BBIYUCICHHUC KOJIHYECTBA, CYMMbI, CPCIHETO
apI/I(I)MeTI/I‘-IeCKOFO, MHHHMAJIBHOI'O W MAaKCUMAJIbHOI'O 3HA4YCHHUA OSJICMCHTOB

IMOCJICA0OBATCIIBHOCTH, YAOBJICTBOPAIOIIUX 3aJaHHOMY YCIIOBHIO

3.4

VYrupasnenue. Curnan. O6parHas cBs3b. [lonmyueHne CUTHaAIOB OT HHU(POBBIX
JaTYUKOB (KacaHMs, pacCTOSIHMs, CBETa, 3Byka M jpyroro). Ilpumepsl
UCIIONIb30BAaHUsl TMPHUHIMIIA OOpaTHOW CBSI3W B CHUCTEMax YIPaBJICHUS
TEXHUYECKUMU YCTPOWCTBaMH, B TOM 4Hcie B poboTorexHuke. I[Ipumepsl
POOOTU3MPOBAHHBIX CUCTEM (CHCTEMa YIPAaBICHUS IBUKEHHEM B TPAHCIIOPTHOM
CUCTEME, CBapoOyHas JIMHHUA aBTO3aBOJA, ABTOMATHU3MPOBAHHOE YIIpPABJICHUE
OTOIUICHHEM JI0Ma, aBTOHOMHAsI CHCTEMa YITPAaBJICHUS TPAHCIIOPTHBIM CPEICTBOM

U IpyTU€ CUCTEMBI)

HNHupopMalinoHHbIE TEXHOJIOTUN

4.1

[TonsiTne 00 »yIeKTPOHHBIX Tabnumax. THIBI JaHHBIX B sUEHKaX AIIEKTPOHHON
tabmuupl. PenaktupoBanue u popmarupoBanue tabaui. Berpoennsle GyHKIMu
JUIsL TIOMCKAa MaKCUMyMa, MUHMMYyMa, CYMMBbl M CPEIHEro apu(pmeTuyeckoro.
CoptupoBKka JaHHBIX B BBIJEIEHHOM auanasoHe. lloctpoeHne auarpamm
(ructorpamMma, KpyroBas AMarpaMma, ToyedHas auarpamma). Beibop THma

AuarpaMMbl

4.2

[TpeoOpa3oBanue Gopmyn npu konupoBaHuu. OTHOCHUTENbHAS, aOCONIOTHAs U

CMCIIaHHasg aapecauuns

4.3

VYc10BHbBIE BBIUMCIEHUS B 3JEKTPOHHBIX Tabiuuax. CymMMHpOBaHHE U MOACYET
3HaYeHUH, OTBEYAIOIIUX 3aJlaHHOMY YycloBHio. OOpaboTka OGoJbIIMX HAOOPOB

JaHHBIX. Yucnennoe MOJCIIMPOBAHUEC B DJICKTPOHHBIX Ta6n1/1uax

4.4

Posnb MHGOpMAMOHHBIX TEXHOJOTUN B Pa3BUTUU SKOHOMHMKH MHpa, CTpPaHBbI,
peruona. OTKpwIThIe OOpazoBaTenbHble pecypcbl. [Ipodeccun, cpszaHHBIE C
uHpopMaTUKOH ¥  HMHGOPMALMOHHBIMU  TEXHOJIOTUAMHU:  BeO-AM3aiiHep,
OPOTPAMMHUCT,  Pa3pabOTUMK  MOOWMJIBHBIX  NPHIOKEHHUH, TECTHPOBILUK,
apXUTEKTOp IMPOTPaAaMMHOI0 OOecreyeHus, CHEelHaTUuCT MO aHalu3y JdaHHbIX,

CHCTEMHBIH AAMUHUCTPATOP




IMPOBEPAEMBIE HA OI'D 110 UH®OPMATHUKE TPEBOBAHUSA K
PE3YJBTATAM OCBOEHHUSI OCHOBHOW OFBPA3OBATEJBHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
npoBepsieMor
0 TpeOoBaHUs

IIpoBepsiemblie TpeOOBaHMSI K IPEeAMETHBIM pe3yJbTaTamM 0230BOro
YPOBHSI OCBOEHHMSI OCHOBHOH 00pa30BaTe/IbHOW NPOrpPamMMbl
OCHOBHOI0 00111er0 00pa3oBanus Ha ocHoBe PI'OC

1

3HaTh (IOHUMATD)

11

BrajieHre OCHOBHBIMU TIOHATHSAME: HH(pOpMAaLWsl, epeaadya, XpaHeHUe
u 00paboTka mHpOPMAITNH, aTOPUTM, MOJIEINb, TU(PPOBON MPOIYKT U

HUX HUCIIOJIb30BAHUC IJIA PCHICHUA y‘Ie6HLIX H IPAKTUYICCKUX 3a1a4

1.2

Bnagenue mOHATUSAMU: BbICKA3bIBAHUC, JIOTHYCCKAsA  OIICpalus,

JIOTUYCCKOC BBIPAXKCHUC

VYMmern

2.1

YMeHne omnepupoBaTh €AMHUIAMH H3MEpEeHHs HHQPOPMALMOHHOTO

00BéMa u CKOpPOCTH IEpeaadn JaHHbIX

2.2

YMeHue 3anuchiBaTh M CpaBHUBaThH Ieibie yucia oT 0 mo 1024 B
Pa3IMYHBIX TO3UIMOHHBIX CHCTEMaX CUHCIICHHS] C OCHOBAHHSIMU 2, 8,

16, BBITIOJIHATH apI/I(i)MeTI/I‘leCKI/IC ornepanru Ha HUMHA

2.3

YMmenue KOOAUpPOBATL U ACKOAWPOBATH COO6H.[€HI/I$[ IO 3aJaHHBbIM
IMpaBHJIaM; ITIOHUMAaHUEC OCHOBHBIX MIPpUHOXIIOB KOOUPOBaHUA

UHGOPMALUU Pa3IMYHON IPUPOABI: TEKCTOBOH, rpaduuecKoil, aymo

2.4

VYMeHHe 3alucChiBaTh JIOTHYECKHE BBIPpAXKCHUA C HCIOJIb30BAHUEM
JAU3BIOHKIOWHW, KOHBIOHKIIMW W OTPULAHUA, OMNPEACTIATH HCTUHHOCTD
JJOTHYCCKUX BLIpa)i(eHHﬁ, €CJIM HU3BCCTHBI 3HAYCHHUA HCTHHHOCTU
BXOOAIIHUX B HETO MHNEPEMCHHBLIX, CTPOUTH Ta6J'H/IIII>I UCTUHHOCTH JIsA
JJOTHYCCKUX BLIpa)KeHPIﬁ; 3alMUCBbIBATh JIOTUYCCKUC BBLIPAKCHUSA HaA

M3y4aeMOM SI3bIKE IPOTPAMMHUPOBAHUS

2.5

YMeHue cocCTaBiIATh, BBINOJHATH BPYYHYI0O M Ha KOMIIBIOTEpPE
HECJIO)KHbIE  alTOPUTMbl  JJI1  YOpPAaBJIEHUS  UCIOJHUTEISMU
(Uepenamxka, YepTéxHUK M JApyrue); cosgaBaTb W OTJIAXHUBATh
IporpaMMbl Ha OJJHOM M3 SI3bIKOB mporpamMupoBanus (Python, C++,

[Tackanb, Java, C#, IllkonbHbli AjdroputmMudeckuii  S3bIK),




pean3yIonie HeCI0KHbIE aITOPUTMBI 00paOOTKH YHCIOBBIX JAHHBIX
C MCTIOJIB30BAaHUEM LIMKJIOB M BETBJIICHUI; yMEHUE pa30MBaTh 3aJja4M Ha
Mo/3a/1a4k, MCHOJIb30BaTh KOHCTAHTHI, MEPEMEHHBIE U BBIPAKEHUS
pa3IMYHBIX  TUIOB  (YUCIIOBBIX,  JIOTMUYECKUX, CHUMBOJIbHBIX);
AQHAIM3UPOBATh MPEMJIOKEHHBIM  alIrOpUTM, OMNPENeNATh, Kakue
pe3ynbTaThl BO3MOXHBI TPU  33aJJaHHOM MHOXECTBE HMCXOJIHBIX

3Ha4YCHUHU

2.6

YMeHue 3anucath Ha HM3y4aeMOM  SI3bIKE IPOrpaMMHUpPOBaHUS
AITOPUTMBI IIPOBEPKU JAE€IMMOCTH OJHOTO LIEJOr0 YMcia Ha JIPYyroe,
MPOBEPKU HATYpPaJbHOTO 4YHCIA Ha MPOCTOTY, BBIACICHUA LUDD U3
HAaTypaJbHOTO YHCJIa, TOWCK MaKCUMYMOB, MHHHUMYMOB, CYMMBbI

YHUCIJIOBOM MOCIEA0BATEIbHOCTH

2.7

Brnanenne ymMeHHEM OpPHUEHTHPOBATHCS B HEPAPXHUECKOU CTPYKTYpE
daitoBoii cuctemsl, padboTaTh ¢ (PaIOBON CHCTEMOM MEPCOHATBHOTO
KOMIIbIOTEpA C HCIOJb30BaHHWEM Trpaduveckoro uHTepdeiica, a
HMCHHO: CO34daBaTb, KOIMUPOBATbh, NEpEMEIIaThb, IMNECPCUMCHOBLIBATD,

YAAIATh U apXHUBUPOBATH (I)aﬁHLI H KaTaJloru

2.8

BJ'IaI[eHI/Ie YMCHHUAMU U HAaBBIKAMU HUCIIOJIb30BAHUA I/IH(l)OpMaLII/IOHHbIX
H KOMMYHHKAIIMOHHBIX TEXHOJIOTHI IJig  TIOUCKA, XpPaHCHUA,

06pa60TKI/I " nepeaaviu U aHajin3a pas3InYHbIX BUJIOB I/IH(I)OpMaI_[I/II/I

2.9

YMmeHue BeIOUpaTh Crocod MPeACTaBICHUS JaHHBIX B COOTBETCTBUU C
MOCTaBJICHHOW 3amadeil (TaOmauIbl, cXeMmbl, TpaduKu, TuarpaMmbl) C
WCIIOJIb30BAHUEM  COOTBETCTBYIOLIMX  MPOTPAMMHBIX  CPEICTB

00paboTKH JaHHBIX

2.10

VYMmenue (¢dopmanuzoBaTh U CTPYKTYypUpOBaTh  HH(OpMaIMIo,
UCTONB3Yysl DJIEKTPOHHBbIE TaONMMIbBl Il OOpaboTKH, aHanmM3a H
BU3YyaJIM3allMi YHUCJIOBBIX JaHHBIX, B TOM 4YHUCIIE C BBIJCICHUEM
JMana3oHa TaOaMIBl W YHOPSIOYMBAaHUEM (COPTHUPOBKOI) ero
AIIEMEHTOB; YMEHHUE NMPUMEHSTHh B IEKTPOHHBIX TaOIuIax (Gpopmysbl
JUISL pacu€TOB C UCTOIb30BAHUEM BCTPOCHHBIX (PYHKIMI, a0COIIOTHOM,
OTHOCHUTEJIbHOM, CMEIIaHHOW aJpecalli; UCII0JIb30BaTh 3EKTPOHHbBIE
TaOIUIBI JUISI YMCIICHHOTO MOJEIMPOBAHUS B MPOCTBIX 33/Jadax W3

Pa3HBIX YUEOHBIX TPEIMETOB




HEPEYEHDb 2JIEMEHTOB COAEPKAHWUS, ITPOBEPJEMbBIX HA
OI'D 1O UH®OPMATHUKE

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

[{udposast rpaMOTHOCTD

11

@aiinbl 1 nanku (katanoru). [IpuHIMITEI TOCTpOeHUS (AITOBBIX CHCTEM.
[TomHoe nMmst daiina (manku). [1yTe k daiiny (nanke). Pabora ¢ daiinamu u
KaTaJloraMd  CpEJICTBAMH  ONEpPAllMOHHOW  CHCTEMBI:  CO3JIaHHeE,
KOMUPOBaHUE, MepeMellleHre, MepeuMeHOBaHne U yhaneHue ¢aiioB u
nanok (karamoroB). Tumbl aitmoB. CaoiictBa (aiimo. DaiinoBbIi

meHemkep. [louck ¢aitnoB cpeacTBaMu onepanruoHHON CUCTEMBI

1.2

O06benuHenue KoMnbOTepoB B ceTh. CeTh MHTEepHET. BeO-cTpanuna, Be6-
caiit. CTtpykTypa aapecoB BeO-pecypcoB. bpaysep. [louckoBbie CUCTEMBI.
[Touck wuHbOpMaMU TO KIIOYEBBIM CJIOBaM U IO H300paKEeHUIO.
JlocroBepHOCTh HWH(pOpMaIHK, moxydeHHoi u3 Mutephera. [P-agpeca

Y3JIOB. CeteBoe XPaHCHUC JaHHBIX

TeopeTnueckre 0OCHOBbI HHPOPMATHKU

2.1

JlMCcKpeTHOCTh JaHHBIX. BO3MOKHOCTh ONMCaHUs HEMPEPBIBHBIX 00BEKTOB
Y TIPOIIECCOB C TIOMOIIIbIO IUCKPETHBIX IaHHBIX.

CumBon. AncdaBut. MomHocts andaButa. JIBOMYHBIA  andaBwur.
KonungectBo BCEBO3MOXKHBIX CJIOB (KOJIOBBIX KOMOMHAIINN)
(buKcupoBaHHOH JUIMHBI B IBOUYHOM aindasute. [Ipeodpa3oBanue modoro
andasuTa K ABoUYHOMY. KonMuecTBO pa3iuyHBIX CIOB (PMKCUPOBAHHOMN
JUIMHBI B aJihaBUTE ONpeAeIEHHON MOIIIHOCTH.

KoaunpoBanue cuMBOJIOB OJHOTO an(aBUTa ¢ IOMOIIBIO KOJIOBBIX CJIOB B
npyroMm andaBuTe, KojoBas Tabiuua, aekoaupoBaHue. KomupoBanue
TekcToB. PaBHOMepHBIN Koza. HepaBHomepnbiit kon. Komupoka ASCII.
Bocbmubutabie komaupoBku. Ilonstue o xomupoBkax UNICODE.
JexonupoBaHue COOOLIEHUI C HCIOJIB30BAHMEM PAaBHOMEPHOTO U

HEepaBHOMEpHOTO Koja. MHpopMannoHHbIH 00bEM TeKcTa

2.2

Nudopmannonuslii 00bEM OaHHBIX. BUT — MHUHHMalbHas eIMHUIIA

KoJudecTBa WHGOPMAIMK — JBOWYHBIN paspsn. EnuHUIBI uM3MepeHus




nH(pOpPMaIMOHHOTO 00BEMa MaHHBIX. buT, OalT, KWiIoOalT, Meradailr,
rurabait. CKOpoCTh IepeJavyd JaHHBIX. EJUHHUIBI CKOPOCTH Iepeaadn

JAHHBIX

2.3

KomupoBanue mBera. llBetoBeie wmomenn. Mopens RGB. I'myOuna
koaupoBanus. [lanutpa.

PactpoBoe u BekTopHOE npescTaBieHue nzoopaxenuil. [lukcens. Onenka
MHPOPMALIMOHHOTO 00bEMa TIpapHUuUecKuX JaHHBIX JUIsI PacTpOBOIO

MU300paKeHUS

2.4

KomupoBanue 3Byka. PaspsaHocts M dacrora 3anucu. KomndecTBo
KaHAJIOB 3aIlMCH.
OHCHKa KOJIMYCCTBCHHBIX IMApaMETPOB, CBA3AHHBIX C IPCACTABJICHUCM U

XpaHEHUEM 3BYKOBBIX (hailioB

2.5

HCHO?,I/ILII/IOHHBIG U TNMO3UNOUOHHBIC CUCTEMBI CYHUCIICHUS. AJIC];)aBI/IT.
OcHoBanue. Pa3sépuyras ¢opma 3anucu uncna. [lepeBoa B 1ecATUUHYIO
CHCTEMY YHCEJ, 3alTUCAHHBIX B IPYTUX CUCTEMAaX CUMCIICHHUSI.

PumMmckas cucrtema cUucieHUs

2.6

JlBonyHas cucrema cuucienus. [lepeBoa nensix yncen B npeaenax ot 0 1o
1024 B nBOMYHYIO cHCTeMY cuucieHus. BocepMepuunas cucrema
curcnenus. [lepeBox uncen U3 BOCBMEPUUYHOM CHUCTEMBI B JIBOMYHYIO U
JIEeCATHUHYI0 cucTeMbl U oOparHo. IllectHagnatepuuynas cucrema
cuucnenus. IlepeBon umcen U3 IIECTHAALATEPUYHOM CUCTEMBI B
JBOMYHYIO, BOCBMEPUYHYIO U JECATHYHYIO CHCTEMBI U O0OpaTHO.

ApI/I(i)MeTI/I‘leCKI/Ie ornepanunu B JIBOUYHON CUCTEME CUHCIICHUS

2.7

Jlormueckue BBICKa3bIBaHUS. Jlormdyeckne 3HA4YeHHMS BBICKA3LIBAHHIA.
DJIeMEeHTapHbIE U COCTABHBIC BHICKA3BIBAHMS. JIOTHUECKUE OTIEPALIHH: «H»
(KOHBIOHKIIUS, JIOTUYECKOE  YMHOXKEHHUE), «HIn»  (IU3BIOHKIHS,
JIOTUYECKOE CIIOKEHUE), «He» (Jlormueckoe otpuianue). I[lpuopurer
Joruyeckux — omepaumid. OnpenesneHHE  UCTUHHOCTH  COCTABHOTO
BBICKA3bIBaHUA, €CJIN U3BECTHBI 3HAUYCHUA NCTHUHHOCTHU BXOIAIIINX B HETO
3JIeMEHTapHbIX BbICKa3biBaHUH. Jlornueckue Beipaxkenus. [IpaBuna 3anucu
JIOTHUYECCKUX BBIp&)KGHHﬁ. HOCTpOCHI/Ie Ta6J'II/III NCTHUHHOCTU JIOTHUYCCKUX

BBIPAKECHUI




2.8

Jlornueckue 3JIEMEHTBEL. 3HAKOMCTBO C  JIOTHYECKHMMH OCHOBaMH

KOMIIBIOTEPA

2.9

HemnpepsiBHbIe U TucKpeTHBIE Mosenu. Vimutanonnsie mosenu. Vrposeie
monenu. OmeHka aJeKBaTHOCTH MOJEIU MOJCTUpyeMoMy OOBEKTY |

oesiM MOJACIIMPOBAHUA

2.10

Tabnuunbie Mozaenu. Tabnuna Kak mpeAcTaBlieHUE OTHOUIeHHs. basbl
naHHbix. OTOOp B TabiMIEe CTPOK, YIOBJICTBOPSAIOMIMX 3aJaHHOMY

YCJIIOBHUIO

211

I'pa¢. Bepmmna, pedpo, myth. OpueHTHPOBAHHBIC U HEOPHUCHTUPOBAHHBIE
rpadsl. [Inuna (Bec) pedpa. BecoBas marpuna rpada. JnuHa myTtu Mexay
BepmmHaMu rpada. Ilouck ontumanpHOro mytd B rpade. HadanpHas
BepIlMHA (MCTOYHUK) M KOHEYHAas BEpIIMHA (CTOK) B OPHEHTUPOBAHHOM

rpade. Berancienue KoauyuecTBa MmyTell B HANPaBICHHOM allMKINYECKOM

rpade

2.12

HepeBo. Kopens, BepmmHa (y3en), IucT, pedpo (ayra) nepesa. Boicora
nepea. IlogmepeBo. Ilpumepsl wucnonb3oBaHusi aepeBbeB. I[lepebop

BApUAHTOB C IIOMOIIBIO JCPEBA

ANTOPUTMBI U IPOTPAMMUPOBAHHE

3.1

CgoiictBa anroputma. CriocoObl 3allUCH aaropuTMa (CJIOBECHBIH, B BHJE
0JIOK-CXEMBI, POTPaMMa).

CocraBieHne anropuTMOB M IPOrpaMM C MCIIOJIB30BAHHEM BETBJIICHMH,
LMKJIOB U BCIIOMOTaTEJIbHBIX AJITOPUTMOB JUIsl YIIPABJICHUS UCIIOJIHUTEIIEM
(Pob6ot, Yepenamka, YepTé&xXHUK U Jpyrue). BoimomHeHue anropuTrMoB

BPYYHYIO U Ha KOMIIBIOTEPE

3.2

S3p1k mporpammupoBanus (Python, C++, Ilackans, Java, C#, lllkonbHbII
AnroputMuyeckuii 3bIK).

Cucrema nporpaMMHpOBaHUS: PEAAKTOP TEKCTa MPOTpPaMM, TPAHCIATOD,
OTJIQUUK.

[lepemenHas: Tur, ums, 3HaueHue. L{envle, BelecTBEHHbIE U CUMBOJIbHBIE
IIEPEMEHHBIE.

Omneparop nmpucBauBaHus. ApUPMETHUECKUE BBIPAXKEHHUS U MOPAIOK HX
BbunciaeHs. Onepanyy ¢ LEJNbIMU YMCIAMU: LIEJIOYUCIEHHOE JIEIICHUE,

octarok oT JeneHus. Bersnenus. CocraBHble yciaoBHs —(3amuCh




JIOTUYECKUX BBIPAKEHUM HA HM3y4aeMOM S3bIKE IPOrPAMMHUPOBAHMUS).
HaxoxneHnne MuHuUMyMa

U MakCcUMyMa M3 ABYX, TPEX M YETBIpEX uMcell. PemeHue KBaapaTHOIO
YPaBHEHHs, HMEIOLIETO BEUICCTBEHHbIE KOpHU. [lukin ¢ ycnoBuem.
Anroput™m EBKiMaa ans HaXOXICHHS HAWOOJBIIETO OOIIETO JEIUTEIs
JBYX HATypaJIbHBIX 4ucesl. Pa3OueHue 3amMcu HaTypalbHOTO 4uclia B
MO3UIIMOHHON CHUCTEME C OCHOBAaHMEM, MEHbBIIUM WU paBHbIM 10, Ha
oraenpHble mUMpel. LUk ¢ nepeMeHHOW. AJNTOpUTMBI IPOBEPKU
JEIUMOCTH OJIHOTO IIEJIOT0 YMCla Ha JPYroe, IpOBEPKU HATypaJbHOIO

4YucCiia Ha IIPOCTOTY

3.3

O6paboTka  CUMBOJBHBIX  JaHHbIX. CHMBOJbHBIE  (CTPOKOBBIEC)
nepemennble. [locuMmBonbHAsT o0paboTka cTpok. Ilogcuér dacToThl
NOSIBJICHHSI CUMBOJIAa B CTpOKe. BcrpoeHHble (QyHKIMHM i 00pabOTKH

CTPOK

3.4

Omnpeznenenre BO3MOXKHBIX PE3yIbTaTOB pabOTHI arTOPUTMA MPHU TaHHOM
MHOXECTBE BXOJHBIX JIaHHBIX, OIPEACICHHE BO3MOXKHBIX BXOJHBIX

JTAHHBIX, IPUBOJAIIMX K JAHHOMY pe3yJIbTaTy

3.5

Tabnuunble BenuuuHbl (MaccuBbl). OHOMEpHBIE MaccuBbl. CocTaBiieHuE
U OTJaJKa MPOTpaMM, PEaTU3YIOMIMX THUIOBBIE AITOPUTMBI 00pabOTKH
OJIHOMEpPHBIX  YHUCJIOBBIX  MacCMBOB, Ha OJHOM M3  SI3BIKOB
nporpammupoBanus (Python, C++, Ilackans, Java, C#, IlkonbHbII
AnroputMuueckuil SI3bIK): 3aMOJTHEHNE YUCIOBOTO MAaCCUBA CIYYalHBIMU
YyHuCIaMU, B COOTBETCTBUU ¢ (opMyiaol wuiaM MyTéM BBOJA YHUCEl,
HAXO0XJ/IEHWE CyMMBbI 3JIEMEHTOB MAacCHBAa, JIMHEHHBIM MOUCK 3a/laHHOTO
3HAUEHUS] B MAacCHBE, MOACYET DJIEMEHTOB MAacCUBA, YJOBIIETBOPSIOIINX
3aJJaHHOMY YCJIOBHIO, HAaXOXJIEHHE MHUHUMAJIBHOIO (MaKCHMAalIbHOIO)
snemeHTa MaccuBa. CoptupoBka MaccuBa. OOpaboTkKa MOTOKA JaHHBIX:
BBIUMCJICHHE  KOJIMYECTBA, CYMMBbI, CpEIHEro  apu(pMeTH4YECKOro,
MUHHUMAaJIbHOTO u MaKCHMaJIbHOTO 3HAYEHUs AJIEMEHTOB

MMOCJICA0BATCIIBHOCTHU, YAOBJIICTBOPAIOIMIUX 3aJaHHOMY YCIOBHUIO

3.6

Vnpasnenne. Curnan. OOpatHas cBsi3b. [lomydeHue CHUTHAJIOB OT
U(POBBIX AATYUKOB (HANpPUMEp, KacaHUS, PACCTOSHHS, CBETa, 3BYKA).

[Ipumepsl HCIIONB30BaHUS TPHUHIMIA OOpaTHOW CBS3M B CHCTEMax




YIpaBJICHUA TCXHUYCCKUMU yCTpOﬁCTBaMH C MIOMOILIBIO JATYHUKOB, B TOM

YHCJIC B pO6OTOT€XHI/IKC

HudopmaninoHHbIE TEXHOJIOTUN

4.1

TekcToBbIe JOKYMEHTHI U UX CTPYKTYpPHBIE 3JI€MEHTHI (CTpaHuIla, ad3ail,
CTpOKa, CJIOBO, CUMBOJI).

TekcToBBI TpollecCOp — HMHCTPYMEHT CO3/aHUs, PEAaKTHUPOBAHUS U
dbopmatupoBanus TekcToB. lIpaBunma Habopa Tekcra. PemakTupoBaHue
tekcta. CBoiictBa cumBoJioB. Ilpudt. Tunber mpudTtoB (pydneHse,
3aceyKkaMu, MOHOIIMpHUHHBbIE). [loy)XxupHOE M KypCHBHOE HauepTaHUE.
CpoiicTBa  a03aleB: TrpaHdlbl, aO3alHBIA  OTCTYN, MHTEPBA,
BblpaBHHBaHue. [lapamerper crpanunbl. CtuineBoe (opmaTupoBaHHe.
CtpykTtypupoBaHue HHQOpPMAIMK C MOMOUIbIO CIUCKOB M TaOJIHII.
MHuoroypoBHeBble ciicku. [Jo0aBineHne Tabinll B TEKCTOBbIE JOKYMEHTHI.
BceraBka  u3oOpaxkeHuii B TekcTOBble  JOKyMeHTHL. — OOTekaHue
n300paxeHuii TekcToM. BriltoueHne B TEKCTOBBIM JOKYMEHT Juarpam,
dbopMyn, HyMepaluu CTpaHHI], KOJOHTUTYJOB, CCBUIOK W APYTUX

9JICMCHTOB

4.2

PactpoBsie pucynku. Mcnons3oBanue rpaguuecKux MPUMUTHBOB.

Omnepanuu penakTUpOBaHUsA TIpapUuecKux OOBEKTOB, B TOM YHCIE
uudpoBeix (Qororpaduii: u3MeHeHHe pasmepa, oOpe3Ka, IMOBOPOT,
oTpakeHHe, pabora c¢ obnacTaMu (BbIAEICHHE, KONMHUPOBAaHHUE, 3aJMBKa
[IBETOM), KOPPEKIMS I[BE€Ta, SPKOCTH M KOHTPACTHOCTH. BekTopHas
rpapuka. CozgaHue BEKTOPHBIX PHCYHKOB BCTPOEHHBIMU CpEACTBaMHU
TEKCTOBOTO Ipoleccopa WIM JPYyrux mporpamm  (IpUIIOKEHUH).

JloGaBrieHre BEKTOPHBIX PUCYHKOB B JOKYMEHTHI

4.3

[TonroroBka MympTUMEAMMHBIX Tpe3eHTauui. Cnaiin. [loOaBrneHue Ha
craiig Tekcra W u3oOpakeHuil. PaboTa ¢ HECKOJBKMMHU ClIaiijlaMH.
JloGaBneHnrie Ha claiil ayIMOBU3YAIbHBIX JIaHHBIX. AHHUMAIIHSL.

['unepccpuikn

4.4

Tunel JaHHBIX B sueiikaXx JJIEKTPOHHON Tabnuibl. PemaktupoBanue u
dbopmatupoBanue Tabauil. BctpoeHusie pyHKITUYU 115 TOMCKA MaKCUMyMa,
MUHUMYMa, CYMMBI U cpefHero apudmernueckoro. COpTHPOBKA TaHHBIX B

BBIZICJICHHOM JAuana3one. [loctpoerue quarpamMm (TUCTOrpamMMma, KpyroBast




auarpaMma, TOYedyHas —Juarpamma). BpiOop THma  IuarpaMMbl.
[IpeoOpazoBanue ¢opmyn mnpu  komupoBaHuu. OTHOCUTENbHAS,

a0COJIFOTHAS U CMEIIaHHas aapecanmsa

VYC0BHBIE BBIUMCIEHMSI B 3JEKTPOHHBIX Tabnuuax. CymMMHpOBaHUE U
NOJACUET 3HAYCHMH, OTBEYAIOUIMX 3aJaHHOMY YycioBHuio. OOpaboTka
00sbIIMX HAOOPOB JAHHBIX. YHCIEHHOE MOJEINPOBAHUE B AJIEKTPOHHBIX

TadIumax

JOKYMEHT NOANNCAH
3NEKTPOHHOW MNOAMUCHIO
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