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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma Mo nHGOPMATHKE HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs
COCTaBlicHa Ha OCHOBE TpeOOBaHWMN K pe3yjbTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeIbHON IPOTrpaMMBbl OCHOBHOT'O o011ero oOpa3zoBaHusl,
npencraBieHHbix B ®I'OC 00O, a Takxe ¢enepanbHOl paboueil mporpamMmbl
BOCITUTaHUS.

[Iporpamma mo uH(poOpMaTHKe AaET MPEACTABICHHE O IENAX, OOIIen
CTpaTrernu OOy4YeHHs, BOCIUTAHUS W Pa3BUTUSA OOYYAIOIIUXCS CPEICTBAMU
nH(pOpMaTUKNU Ha 0a30BOM YpOBHE, YCTAHABJIMBACT 00s3aTEIbHOE MPEIMETHOE
coJiepKaHue, MPEyCMaTPUBAET €ro CTPYKTYPUPOBAHUE IO pa3/iesiaM U TEMaM.

[Iporpamma 1o UHPOpPMATUKE ONpENEHseT KOJIUYECTBEHHBIE U
KAUeCTBEHHbIE XapaKTePUCTUKH Yy4yeOHOro Marepuana sl KaXIoro roja
M3Y4YEHUs, B TOM 4YHUCJIE JUIsl COAEPKATEIbHOTO HAIIOJHEHMSI Pa3HOIro BUIA
KOHTPOJS (MPOMEXKYTOUHOM aTTecTallii OOydYarolUXCs, BCEPOCCHUUCKUX
MIPOBEPOYHBIX padOT, FOCYJAPCTBEHHON UTOTOBOM aTTECTALIUH).

[Iporpamma 1o wuHOpMaTHKE SBISETCI OCHOBOW [JII COCTaBJICHUS
aBTOPCKUX YYEOHBIX NPOrpaMM, TEMATHYECKOrO0 IUIAHUPOBAHUS Kypca
YUHUTEIIEM.

HensmMu wu3ydyeHuss HHPOPMATUKKM HA YPOBHE OCHOBHOIO OOILEro
00pa3oBaHUs SIBISIOTCS:

(dopmHpoBaHue OCHOB MHUPOBO33pEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YypPOBHIO pa3BUTUS HAyKd HWH(OPMATUKH, JOCTHKEHHUAM
Hay4YHO-TEXHUYECKOTO0 Tporpecca M OOUIECTBEHHOM NPaKTUKH, 3a CYET
Pa3BUTHS MPEACTaBICHUN 00 HHPOPMALIMU KaK O BaXKHEUILIEM CTPATETUYECKOM
pecypce pa3BUTHUS JMYHOCTH, TOCYJNapCTBa, OOLIECTBA, MOHUMAHHS POJIU
MH(}OPMAITMOHHBIX IIPOLIECCOB, MH(OPMAIMOHHBIX pecypcoB U
MH(DOPMAIMOHHBIX TEXHOJOTMH B YCIOBUSAX LM(POBON TpaHchopManuu
MHOTHX c(ep KU3HU COBPEMEHHOTO OOIIECTBA;

o0ecrieyeHne yCJIOBHM, CIOCOOCTBYIOIIMX PAa3BUTHIO aJITOPUTMHYECKOTO
MBIIUICHHUS KaK HEOOXOAMMOTro YCJIOBHS MPO(EeCCHOHAIBHON NEATebHOCTH B
COBPEMEHHOM HMH(POPMALMOHHOM OOLIECTBE, MPEANOIaratonero cCnocoOHOCTb
oOyuyarolierocss pa3ouBaTh CIIOXKHBIE 3a/laud Ha OoJjiee MPOCThIe MOJ3a7ayuH,
CpaBHUBATh HOBBIE 33Jla4M C 33aJja4aMU, PEIIEHHBIMU paHEE, ONPEACNITh 11aru
JUTSL IOCTH KEHUS pe3yJibTaTa U Tak Jajee;

dbopMupoBaHUEe U pa3BUTHE KOMIICTCHIIMH OOy4arIMXxcs B 00J1acTH
UCIIOJIb30BaHUSl HMH(POPMALMOHHO-KOMMYHUKALIMOHHBIX TEXHOJIOTHI, B TOM
yycie 3HaHWM, yMEHUH UM  HaBBIKOB paboTel ¢  uH(popmanuen,
IPOrpaMMHUPOBAHMS, KOMMYHHMKAIlMM B COBPEMEHHBIX LHU(POBBIX cpelax B
yCJIOBUSIX  oOecrieueHus  MHGOPMAIMOHHOW  O€30MacCHOCTH  JIMYHOCTH
o0OyyJaroierocs;

BOCIIUTAHUE OTBETCTBEHHOIO W  K30MpATEIbHOTO OTHOIIEHUS K
uH(pOopMaIU ¢ YYETOM MPABOBBIX U A3TUYECKUX ACMEKTOB €€ paclpOCTPAHECHHS,
CTpEMJIEHUS K MPOJOJDKCHUI0O 00pa3oBaHHMs B 00JiacTh HHGPOPMAIMOHHBIX
TEXHOJIOTUA M CO3UAATEeNIbHOM JEeATEIbHOCTH C MPUMEHEHUEM CPEACTB
UH(OPMAITMOHHBIX TEXHOJIOTHIA.

NudopmaTuka B 0CHOBHOM 00111eM 00pa30BaHUU OTPAXKAET:

CYIIHOCTh MH(GOPMATHKM KAaK HAYyYHOM JUCHMIUIMHBI, H3y4arollen
3aKOHOMEPHOCTH MPOTEKaHUs u BO3MOKHOCTHU aBTOMaTH3alluu
UH(OPMAIMOHHBIX MPOIECCOB B PA3JIMYHbBIX CUCTEMAX;



OCHOBHBIE O0JacTh TNpPUMEHEHUS HWH(GOPMATUKH, TPEXKAE BCEro
nH(GOPMaLMOHHBIE TEXHOJIOTHH, YIIPABJICHUE U COLUATBHYIO chepy;

MEXIUCHUIUIMHAPHBIA  XapakTep HWHGOPMAaTUKU U HUH(DOPMALIMOHHOU
NEeATEIBHOCTH.

N3yuenne HHQPOPMATUKU OKa3bIBAET CYIIECTBEHHOE BIUSHUE HaA
(dopMupoBaHHE MHPOBO33PEHUS OOYYAIOIIETrOoCs, €ro XU3HEHHYIO MO3HIIHIO,
3aKJaJbIBAET OCHOBBI IMOHUMAHUSA MNPUHUUIIOB (YHKIMOHUPOBAHUS U
WCIIONIb30BaHUSI ~ MH(POPMAIIMOHHBIX  TEXHOJOTUH  Kak  HEOOXOAMMOro
MHCTPYMEHTA MPAKTUYECKH JIO0OW MAESITENIbHOCTH M OJHOI0 M3 Haubojee
3HAYUMBIX TEXHOJOTMYECKUX JIOCTHKEHUI COBPEMEHHOW UMBHIA3ALMU.
MHorue npeaMEeTHbIE 3HAHUS M CIIOCOOBI  JIESITEIIBHOCTH, OCBOCHHBIE
OoOy4aronMMuUCs NMPU U3yYEHHH HHPOPMATUKH, HAXOAAT NPUMEHEHHE KakK B
paMKax 00pa30BaTEIbHOIO MPOIECCa, TAK U B MHBIX KU3HEHHBIX CUTYaIMSX,
CTAHOBATCA 3HAYMMBIMU i1 (OPMUPOBAHMS KAYECTB JIMYHOCTH, TO €CTh
OpUEHTHUPOBaHbl Ha (POPMHUPOBAHUE METANPEIMETHBIX U  JIMYHOCTHBIX
pe3yJIbTaTOB OOYUYCHUS.

OcHoBHbIe 3a1auK yueOHOoro npeamera « Mapopmatuka» — cpopmupoBarhb
y 00yYarommxcsi:

MMOHUMAHUE MPUHIMIIOB YCTPOHUCTBA M (PYHKIIMOHMPOBAHUA OOBEKTOB
HU(POBOTO OKPYKEHHSI, MIPEACTABICHUS 00 MUCTOPUM M TEHIACHUUSAX Pa3BUTHUSA
MH(}OpMATUKH NTeproia HU(PpoBoil TpaHcHopMauy COBPEMEHHOTO OOIIECTBA;

3HAHUS, YMEHHUS U HABBIKM IPAMOTHOM MOCTAHOBKH 33/a4, BOSHUKAIOIINUX
B NPaKTUYECKOM  JAESATENbHOCTH, JJIA HUX  PEIIEHHs C  [OMOIIBIO
MH()OPMAIIMOHHBIX TEXHOJIOTMM, yMEHUS M HaBbIKM (HOPMaAIU30BAHHOIO
OMKCaHUs TOCTABJICHHBIX 33/a4;

0a30Bble 3HaHUS 00 MH(OPMAIMOHHOM MOJEIMPOBAHUHU, B TOM YHCIIE O
MaTeMaTUYE€CKOM MOJEIHPOBAHUY;

3HAHUE OCHOBHBIX AITOPUTMHYECKUX CTPYKTYpP U YMEHUE MPUMEHSThH 3TH
3HAHUS ISl TOCTPOCHUS aIrOPUTMOB PEIIECHUS 337a4 M0 MX MAaTeMaTHYE€CKUM
MOJEIISM;

YMEHUS M HaBbIKA COCTaBJIEHUS MPOCTHIX MPOTpaMM IO MOCTPOECHHOMY
IrOPUTMY Ha OJTHOM U3 A3bIKOB IPOIrPAMMHUPOBAHUSI BBICOKOT'O YPOBHS;

YMEHUST U HaBbIKM 3()PEKTUBHOIO HMCMOIB30BAHUS OCHOBHBIX THIIOB
OPUKJIAJAHBIX ~ TOporpamMMm  (MpUJIOXKEHWH)  oOlero  Ha3HauYeHUs |
UH(OPMAIIMOHHBIX CUCTEM JJIS PEIICHUS ¢ MX MOMOILBIO MPAKTUYECKHUX 3a]1a4,
BJaJieHue 0a30BBIMU HOpMamMu HWH()OPMAIMOHHOW 3THKU U MpaBa, OCHOBAMHU
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

yMEHUE  TIPaMOTHO  HHTEPIPETHUPOBATH  pPE3yJbTaThbl  PEIICHHUS
NPAKTUYECKUX 3a/1ay C MOMOIIbI0 MH(YOPMALMOHHBIX TEXHOJOTUM, MPUMEHSTh
MOJIYYEHHBIE PE3YJIbTATHI B IPAKTUYECKOM €SI TEIIbHOCTH.

Henu u 3agaun u3ydyeHuss HHGOPMATUKKA HA YPOBHE OCHOBHOI'O OOILErO
o0pa3oBaHMsl OMNPENEISAIOT CTPYKTYPY OCHOBHOIO COJEpKaHUS Y4EOHOro
peIMeTa B BUJE CASAYIOMNX YEThIPEX TEMATUUECKUX Pa3/IeiOB:

upoBasi rpaMOTHOCTb;

TEOPETUUECKHE OCHOBBI HTHPOPMATHKHU;

QJITOPUTMBI U IPOTPaMMHUPOBAHUE;

MH(POPMAILIMOHHBIE TEXHOJIOTUU.

Ha nsyuyenue nnpopmatuku Ha 0a30BoM ypoBHe oTBoauTcs 102 yaca: B 7
kiacce — 34 gaca (1 gac B Heento), B 8 kinacce — 34 yaca (1 gyac B Henentwo), B 9
KJ1acce — 34 gaca (1 qac B HEJIETIIO).



COILEPKXAHUE OBYUYEHUASA
7 KIIACC

Hu¢poBas rpaMOTHOCTH

KoMnbroTep — yHuBepcajbHOE YCTPOHCTBO 00pad0TKH JaHHBIX

KoMmmbroTep  —  yHUBEpPCalIbHOE  BBIYMCIUTEIBHOE  YCTPOMCTBO,
paboratoriee 1Mo  mporpaMMe. TWIBl  KOMIBIOTEPOB:  MEPCOHAIBHBIC
KOMITBIOTEPBI, BCTPOCHHBIE KOMIBIOTEPHI, CYNEPKOMITbIOTEphl. MOOUIbHBIC
YCTPOMCTBA.

OcHOBHBIE KOMIIOHEHTBHI KOMIIbIOTEpAa M UX Ha3HauyeHue. [Iporeccop.
OnepatuBHass W JOJITOBPEMEHHAasi MaMATh. Y CTPOWCTBA BBOJA M BBIBOJA.
CeHCOpHBIif BBOJ, TATYNKH MOOUIIBHBIX YCTPOUCTB, CPEICTBA OMOMETPUUECKOM
ayTeHTH(PUKALIMH.

Hcropust pa3BuUTUS KOMIIBIOTEPOB W NIPOrPAMMHOrO  OOECHeYeHHs .
[Toxonenus: komnbroTepoB. COBpEMEHHbIE TEHEHIIUHA PA3BUTHS KOMIIBIOTEPOB.
CynepKoMIbIOTEPHI.

[TapannienbHble BBIYUCICHUS.

[Tepconanbubiii koMmblOTED. [Ipolieccop u ero xapakTepucTUKU (TaKTOBas
4acToTa, pa3psAaHocTh). OmnepatuBHas nNaMATh. JlOJrOBpeMEHHas MaMsITh.
VYerpolicTBa BBoAa U BbIBOAa. OOBEM XpaHUMBIX JAHHBIX (OlepaTUBHAS NaMSTh
KOMITbIOTEPA, KECTKUM W TBEPAOTEIbHBIM JUCK, IMOCTOSHHAs MaMsTh
cMapTPoHa) U CKOPOCTh TOCTYMA JIJISl pa3IMUHbBIX BUIOB HOCUTENEH.

TexHnka 6€30MaCHOCTH U MpaBuiia padoThl HA KOMITBIOTEPE.

IIporpammbl U J1aHHBbIE

[IporpammHoe obOecrnieuenre KommbioTepa. [IpukinagHoe mporpamMmmHoe
obecrnieyeHue. CucremHoe  TporpaMMHOE  OOecCIeueHHUE. Cucremsbl
nporpammupoBanus. [IpaBoBasi oxpaHa mporpaMMm M JaHHBIX. becruiaTHele U
yCIOBHO-0€ecTuIaTHbIe mporpamMbl. CBOOOJHOE MpOorpaMMHOE 0OecTieUeHHE.

@aiinbl 1 nanku (katanoru). [I[puHIKNBI TOCTpOeHUsT (PAMIOBBIX CHCTEM.
[Tonnoe ums daitna (nmanku). [yt x ¢aiiny (namnke). Pabora ¢ daitnamu u
KaTaJIoTaMH CPEICTBAMM ONEPALMOHHOM CUCTEMBI: CO3JaHuE, KOMHUPOBAHUE,
nepemMenieHle, nepeuMeHoBaHne U yjajaeHue (aiaoB M Manok (KaTtajoros).
Tunsl daitnos. CeolicTBa (aityioB. XapakTepHbie pa3Mepsl (PailioB pazaTuyHbIX
TUIIOB (CTpaHMIA TEKCTa, AJIEKTPOHHAs KHUra, (oTorpadusi, 3amuch MECHH,
BUJICOKJIUI, MOJTHOMETPaXHbI (unbM). ApxuBauus AaHHBIX. Vcnonb3oBaHue
nporpaMMm-apxuBatopoB. DaiinoBeiii MeHemkep. [louck daitnoB cpeacTBamu
OIIEPALMOHHON CUCTEMBI.

KommnbioTepHbsle  BUPYCHI W JIpyTM€  BPEIOHOCHBIE  MPOTPAMMBI.
[Iporpammsl 17151 3a1IUTHL OT BUPYCOB.

Komnbrorepubie ceTn

O06beaunenne KoMibloTepoB B ceTh. CeTh MHTEpHET. BeO-cTpanuiia, BeO-
caiit. CTpykTypa aapecoB BeO-pecypcoB. bpaysep. IlonckoBbie CHCTEMBI.
[louck wuHpOpManMKM MO KIIOYEBBIM CJIOBAM M MO  HM300paX)EHHUIO.
JlocToBepHOCTH MH(pOpMaIHK, mojydeHHo u3 HTepHeTa.

CoBpeMEHHBIE CEPBUCHI MHTEPHET-KOMMYHUKAIUH.

CereBoii 3TUKET, 0a30BbIe HOPMBbI UHPOPMAILIMOHHON ATUKU U MpaBa MpU
pabote B Untepuere. Ctpareruu 6e3onacHoro noseaeHus B lutepuere.

Teopernyeckue 0CHOBbI HHPOPMATUKH

HNudopmanus u HHPOPMANMOHHBIE POLECCHI

Nudopmanus — 0JHO U3 OCHOBHBIX MOHATUIH COBPEMEHHOMN HAYKH.



Wudpopmanus Kak CBeIEHUS, TMpeAHA3HAUYCHHBIC Ui BOCHPUATHSA
Ye0oBEeKOM, M MHGpOpMaIus Kak JaHHbBIE, KOTOPbIe MOTYT ObITh 00paOOTaHbI
ABTOMATU3UPOBAHHOU CHCTEMOM.

JIMCKpETHOCTh TaHHBIX. BO3MOXHOCTh ONMCaHUs HENPEPBIBHBIX OOBEKTOB
Y IIPOLIECCOB € MOMOILBIO TUCKPETHBIX TaHHBIX.

NupopmaninoHHble MPOLECChl — MPOLECChl, CBA3AHHBIE C XpaHEHHUEM,
peoOpa3oBaHUEM U NIepeaaveii JTaHHBIX.

Ilpeacrasienue nagopmanumn

CumBoin. Andasut. MomHocTh andaButa. Pa3zHOOOpasue S3bIKOB H
andasutoB. EcTtectBeHHble M (QopMmanbHble S3bIKHM. AI(DaBUT TEKCTOB Ha
pycckoMm s3bike. JIBowunbli  andaBuT. KonmdecTBO BCEBO3MOXKHBIX —CIIOB
(KomoBBIX KOMOMHAIMM) (PUKCUPOBAHHOW [JIUHBI B JBOUYHOM ajdaBuTE.
[IpeoOpazoBanue nroboro andaBura Kk ABOUYHOMY. KOJMHWUYeCcTBO pa3iuUHBIX
CJIOB (PUKCUPOBAHHOM JITTMHBI B ali(paBUTE ONPEAECIEHHON MOIIIHOCTH.

KoaupoBanue cuMBOJIOB OJHOTO aj(aBUTa C MOMOUIbIO KOJIOBBIX CJIOB B
Ipyrom andaBuTe, KOJIOBask Ta0IHIIA, JEKOJUPOBAHKE.

JIBonuHbI kox. IlpencraBiieHre NaHHBIX B KOMIBIOTEPE KAaK TEKCTOB B
JIBOUYHOM ajihaBuTe.

Nudopmarnmonusiii 006EM NaHHBIX. BUT — MUHHMManbHAs e€AUMHUIIA
KoJu4yecTBa MH(GOpMAlMM — JBOWYHBIN pa3psa. EauHunel  u3mepeHus
nHpopMalmoHHOTO 00bEéMa naHHBIX. bur, OalT, KWIOOaWT, Meradair,
rura0amr.

CkopocTh niepeiau TaHHbIX. EMUHUIBI CKOPOCTH NIEpeIayn JaHHbIX.

KomnpoBanne tekcroB. PaBHOMepHbBIW kox. HepaBHOMEpPHBIM KOZ.
Komuposka ASCII. BoceMuOutHbie KOAupOBKU. I[loHsSTHE O KOIMPOBKAX
UNICODE. JlexoanpoBaHue COOOIIEHUN C UCIOJIb30BAHUEM PABHOMEPHOTO U
HepaBHOMEpPHOTo koja. MHdopmanmonHsiii 00bEM TEKCTA.

HckaxxeHre nHPpOpMalLUK MpHU Nepeaye.

O61iee npencraBiieHre O HU(PPOBOM MPEICTABICHUN AyAUOBU3YAIbHBIX U
JOPYTUX HEMPEPHIBHBIX TaHHBIX.

KomupoBanue uBera. LlBetoBsle wmoxenu. Mogens RGB. I'mybuna
koxupoBanus. [lanutpa.

PactpoBoe u BekTopHOE mpecTaBieHne nzodpaxenui. [Tukcens. Ouenka
UH(OPMAIIMOHHOTO  00b€Ma  rpaUUYecKUX  JIaHHBIX JUIsl  pacTpOBOTO
M300pa’KeHUs.

KomupoBanue 3Byka. PazpsgHocth M uacrota 3amucu. KomaumdecTBo
KaHAJIOB 3aMKCH.

OneHka KOJMYECTBEHHBIX MapaMeTpOB, CBA3AHHBIX C MPEACTABICHUEM U
XpaHEHHEM 3BYKOBBIX (pailsioB.

NudopmanuoHHbie TEXHOJIOTHU

TekcToBBIE JOKYMEHTHI

TexcToBble TOKYMEHTBI M UX CTPYKTYpPHBIE 3J€MEHTHI (CTpaHuua, ad3ail,
CTpOKa, CJI0BO, CUMBOJ).

TexcToBbI Mpoueccop — HUHCTPYMEHT CO3[aHUs, PEIaKTUPOBAHUS H
dopmaTupoBanus TekctoB. [IpaBuna HaOopa TekcTa. PenakTupoBaHue TEKCTa.
CgoiictBa cumBosioB. Ilpudt. Tunel mpudrToB (pyOsieHble, ¢ 3aceUKaMH,
MoHoMpuHHbIE). [lonyxupHoe u KypcuBHOe HauepTaHue. CBoicTBa ad3aleB:
IpaHulbl, a03alHBIA OTCTYI, MHTEPBAJ, BbIpaBHUBaHUE. [lapameTpsl cTpaHUIIbL.
CruneBoe popmaTupoBaHHue.

CrpykrypupoBaHue HH(POpMAUUMK C IOMOULIBIO CIHUCKOB U TaOJMII.
MHuoroypoBHeBble ciicku. [Jo0aBneHne Tabnl B TEKCTOBBIE JOKYMEHTHI.



BcraBka  u300paxkeHMH B TEKCTOBblE  JOKYMEHTBL.  OOTekaHue
M300paKEHU TEKCTOM. BKIIIOUEHHE B TEKCTOBBIM JOKYMEHT JHarpamw,
dopMyI1, HyMepaluu CTpaHull, KOJOHTUTYJIOB, CChIJIOK M IPYTHX JIEMEHTOB.

IIpoBepka mnpaBonucanus. PaccraHoBka mnepeHOCOB. ['010COBOM BBOX
Tekcta. ONTHYECKOe pacno3HaBaHHWE TeKCTa. KOMIBIOTEPHBIA NEPEBO/I.
Hcnonw3oBanue cepBrucoB MHTepHETA 7151 00paOOTKH TEKCTA.

Komnbrorepuas rpaguka

3HaKOMCTBO C TrpauuecKUMH peaakTopaMu. PacTpoBble PHCYHKH.
Hcnonp3oBanue rpaduyecKux MPUMHTHBOB.

Omnepauuu pegakTHpoBaHUS Tpaduyeckux OOBEKTOB, B TOM YHCIIE
upoBbIX GoTorpaduii: UIIMEHEHHE pa3Mmepa, 00peska, OBOPOT, OTPAKECHUE,
pabota ¢ obnacTsMu (BbIIEICHUE, KOMMPOBAHUE, 3aJIUBKA LIBETOM), KOPPEKIIUS
L[BETA, IPKOCTU U KOHTPACTHOCTH.

Bekropnast rpaduka. Co3naHue BEKTOPHBIX PHUCYHKOB BCTPOEHHBIMU
CpelcTBaMH TEKCTOBOT'O IMpolieccopa WM APYTUX HporpamMm (IPHIIOKEHUR).
JloOaBiieHre BEKTOPHBIX PUCYHKOB B JJOKYMEHTBHI.

MyabTuMeauiiHbIe TIPe3eHTaluu

[loaroToBka MynbTUMEOUUHBIX mnpe3eHTauuil. Craitn. JlobaBnenue Ha
ciaij TekcTta U n300paxkeHuil. PaboTa ¢ HECKOJIbKUMU CllaliTaMH.

JlobaBienue Ha claijJ — ayIMOBU3YyaJbHBIX JIaHHBIX. AHUMAIUS.
['unepccpuikm.

8 KUIACC

Teoperuyeckne 0CHOBbI HHGOPMATHKHU

CucreMbl CHHUCTICHUS

Heno3unnoHHble M TO3WLUMOHHBIE CUCTEMbI cuuclieHus. AJidaBur.
OcHoBanue. Pa3épuytas dopma 3anucu uucia. [lepeBon B AeCATUUHYIO
CUCTEMY YHMCEJ, 3alIMCAHHBIX B IPYTUX CUCTEMAaX CUUCIICHHUS.

PumMmckas cucrema cuucieHusl.

JIBonuHasa cucrema cuucieHus. [lepeBon nensix ducen B npenenax ot 0
1o 1024 B 1BOMYHYIO CUCTEMY CUMCIIEHUS. BocbMepruyHas cucteMa CUMCIICHHUS.
IlepeBox uymcen M3 BOCBMEPUYHON CHUCTEMBI B JABOMYHYIO M JECATUUYHYIO
cucteMbl u oOpartHo. IllectHaamarepuunass cuctema cuucieHus. IlepeBon
yycenl M3 IIECTHAAUATEPUYHOW CHUCTEMbl B JABOMYHYIO, BOCBMEPUYHYIO U
JECATUYHYIO CUCTEMBI U 00paTHO.

Apudmernueckue onepanuu B ABOUMYHON CUCTEME CUUCIICHUS.

DJieMeHThI MaTeMAaTH4eCKOM JIOTUKH

Jlornueckue BbICKa3bIBaHUA. JIOTMYECKME 3HAYEHUS BbICKA3bIBAHUM.
DOneMeHTapHble M COCTaBHBIE BbICKAa3bIBaHUA. JlOrMueckue oOmepaluu: «u»
(KOHBIOHKIIMS, JIOTUYECKOE YMHOXKEHUE), «WIW» (AU3BIOHKIUSA, JOTHYECKOE
CJIOEHUE), «He» (Jormyeckoe oTpulianue). [Ipuopurer moruyeckux oneparmii.
OnpeneneHne HCTUHHOCTH COCTABHOTO BBICKA3bIBaHMS, €CIIA  HU3BECTHBI
3HAUYEHUS HUCTUHHOCTH BXOJAIIMX B HEro 3JEMEHTAapHBIX BBICKA3bIBAHUM.
Jlornueckue BolpakeHus. [IpaBuna 3amucH  JIOTUYECKUX  BBIPAKECHUM.
[TocTpoenue Tabiull KICTUHHOCTH JIOTHYECKUX BBIPAKEHUH.

Jlornueckue 3JI€MEHTB. 3HAKOMCTBO C JIOTHYECKMMH OCHOBaMHU
KOMIIBIOTEPA.

AJITOPUTMBI M IPOTPAMMHMPOBAaHHE

HNcnonHuTe M U AJrOpUTMBI. AJITOPUTMUYECKHE KOHCTPYKIMHU



[lonatue anroputMa. McnomHurenu amroputMoB. ANTOpUTM Kak IUIAH
YIPABJICHUS UCHIOJTHUTEIEM.

CaoiictBa anroputma. CrocoObl 3anmucu aaropuTtMa (CIOBECHBIN, B BUIE
OJIOK-CXEMBI, TPOTPaMMa).

AnroputmMudecknue — KOHCTpYKUMU.  KOHCTpPYKIUSL  «CIIEIOBAaHUE».
JInHenHbIN AJITOPUTM. OrpaHn4eHHOCTh JIMHENHBIX aJITOPUTMOB:
HEBO3MOKHOCTh IPETYCMOTPETh 3aBUCUMOCTb N0CJIEIOBATEILHOCTH
BBIIIOJIHSIEMBIX JIEMCTBUI OT UCXOJIHBIX JAHHBIX.

KoHcTpykius «BeTBIeHUE»: MOMHAS U HenoiHas GopMmbl. BeimonHenue u
HEBBIIIOJIHEHHE YCIOBUS (MCTUHHOCTD U JIOXKHOCTh BbICKa3biBaHus). [IpocTeie u
COCTABHBIE YCIIOBHSI.

KoHcTpyKIust «IIOBTOPEHMS»: LUKIIBI C 33JaHHBIM YUCIOM MOBTOPEHUH, C
YCJIOBHEM BBINOJIHEHUS, C IEPEMEHHON LIUKIIA.

Pazpabotka 1151 hopMaIbHOTO MCHOJHUTEIS AITOPUTMA, TPUBOISIIETO K
TpeOyeMoMy pe3ynbTaTy MHpPH KOHKPETHBIX HMCXOJHBIX JaHHBIX. Pa3zpaboTka
HECJIO)KHBIX QJITOPUTMOB C MCIHOJIb30BAHUEM LHKJIOB M BETBICHUW IS
yrnpasieHus: (OpMalbHBIMA HCIOJHUTENSIMHU, TaKUMH Kak Pobot, Yepenanika,
YepréxHuk. BplnonHeHWe alropuTMOB BPYYHYIO M Ha KOMIIBIOTEpE.
CHUHTaKCHUYECKHUE U JIoTHYecKue omunOKku. OTKAa3bI.

S3bIK MPOrpaMMHPOBAHUS

A3bik nporpammupoBanus (Python, C++, Ilackans, Java, C#, I1IkoybHBIIM
Anroputmudeckuii A3bIK).

Cucrema nporpaMMHUpOBaHUS: PEAAKTOP TEKCTa MPOTPaMM, TPAHCIATOP,
OTJIQUHK.

[lepemenHas: tun, ums, 3HaueHue. L{enpie, BelIeCTBEHHbIE 1 CUMBOJIbHBIE
MIepEMEHHBIE.

Onepatop npucBauBaHus. ApUPMETUUYECKUE BBIPAKEHUS U MOPSAIOK UX
BbluKclieHnd. Omnepaluu ¢ UEIbIMH YHCIAMHU: IEJIOYMCICHHOE JeJIeHHE,
OCTaTOK OT JAEJICHHUS.

BerBnenus. CoctaBHble yClIOBUA (3alKUCh JOTMYECKUX BBIPAXKEHUN Ha
M3y4aeMOM  SI3bIKE MporpaMMHpoBaHusi). HaxokaeHue MuUHUMyMa U
MakCUMyMa U3 [BYX, TpEX M 4YeThIpéXx uucen. PenieHne KBaapaTHOTO
YpaBHEHUSI, UMEIOILIETO BEIIECTBEHHbIE KOPHHU.

JuanoroBasi oOTjiaJKa MPOrpaMM: IOIIATOBOE BBIMNOJIHEHHE, MPOCMOTP
3HAYEHUN BEJIMYUH, OTJIaJ0YHBIN BHIBOJ, BELIOOP TOYKM OCTAaHOBA.

Hukn ¢ ycnoBuem. Anroputm EBKkiuaa aiisi HaxoKJeHUS HAnOONBILIETO
oO1ero aenuTens AByX HaTypaldbHBIX unces. Pa3Ouenue 3anucu HaTypaibHOTO
YKClia B O3UIMOHHOW CHCTEME C OCHOBAaHMEM, MEHBILIMM WU paBHBIM 10, Ha
OTJIeJbHBIE IU(PBHI.

[Mukn ¢ nepeMeHHON. AJITOPUTMBI MPOBEPKU IECIMMOCTA OJHOTO LIEJIOrO
YKCIia Ha JPYroe, MPOBEPKU HATYpPaIbHOrO YKCiia Ha MPOCTOTY.

OO0paboTka  CUMBOJBHBIX  JaHHBIX.  CHUMBOJIBHBIE  (CTPOKOBBIE)
nepemeHHble. [locuMBonbHas 06paboTka cTpok. [loAacuér yacToThl MOSABICHUS
CHUMBOJIa B CTpoKe. BcTpoeHuble hyHKIMU AJ1s1 00pabOTKH CTPOK.

AHaJu3 aJropuTMoB

Omnpenenenre BO3MOXKHBIX PE3YJIbTATOB PAOOTHI alropuT™Ma Npu AaHHOM
MHOXECTBE BXOJIHBIX JAHHBIX, ONPEACICHUE BO3MOKHBIX BXOJHBIX IAHHBIX,
NPUBOAIIUX K JAHHOMY PE3YJbTaTy.

9 KUIIACC



Hu¢posas rpaMOTHOCTH

I'nobanbHas cerb UHTEpHET M cTpaTeruu 0e30MACHOI0 MOBEACHUS B
Hel

I'mobGansHast cers Wurepner. [P-ampeca y3moB. CereBoe XpaHEHHE
JaHHBIX. MeToAbl MHIMBHIYaJIbHOTO W KOJUIEKTUBHOI'O Pa3MEIIECHHS HOBOM
uHpopmanuu B aTepHete. bonbime nanHble (HHTEPHET-IaHHBIE, B YaCTHOCTU
JAHHBIE COLMAJIbHBIX CETEN).

[TonsiTne 06 HHGOPMAITMOHHON O€30MaCHOCTH. Y TPO3bI HHPOPMAITHOHHOM
0e3omacHOCTH MpU padboTe B rI00aTbHON CETH U METOABI MPOTHBOICHCTBYS UM.
[IpaBuna Oe3omacHOW ayTeHTH(UKAMK. 3anUTa JUYHOW WH(pOpManud B
WNHurtepHere. besonacHsie ctpateruu  noseneHuss B MHTepHere.
[IpeaynpexaeHre BOBICYEHUS B JECTPYKTHBHBIE WM KPHUMHUHAJIbHBIE (POPMBI
CETEBOM aKTUBHOCTHU (KUOEpOYIUIUHT, GUIIUHT U Ipyrue (HOpMbl).

PaGora B MH()OPMALIMOHHOM IPOCTPAHCTBE

Bunbl NEeATENbHOCTH B Wurepnere, MHTEPHET-CEPBUCHI:
KOMMYHUKAIIMOHHBIE CEPBUCHI (IIOYTOBAs CiIyk0a, BUAEO-KOH(EPEHII-CBI3b U
IpyTrHUe), CIpaBOYHBIE CIIY>KObI (KapThl, pacluCaHus U JAPYTHUE), MOUCKOBHIE
CITY>KOBI, CITy>KObI OOHOBJICHHUS MPOrPAMMHOIO OOECTICUCHUS U IPYTHUE CITY>KOBI.
CepBuchsl rocygapcTBeHHbIX yciyr. O0naunble XpaHunuia gaHHbix. CpeacTsa
COBMECTHOM pa3paboTKu JOKYMEHTOB (oHmaitH-odwuckl). IIporpammnoe
o0OecrieyeHne Kak BeO-CEpBHUC: OHJIAHOBBIE TEKCTOBbIE M TpaduyuecKue
PEAAaKTOPbI, Cpeibl pa3pabOTKU MIPOrPAMM.

Teoperuyeckne 0CHOBbI HHGOPMATHKHU

MopgeanpoBaHue KaKk MeTO/l IO3HAHUS

Mopens.  3agaum, pemaeMple € IIOMOLIBIO  MOJEIMPOBAHUS.
Knaccudukauuu moxeneir. MatepuanbHble (HaTypHble) U MH(GOPMALIMOHHBIE
Mozenud. HempepblBHbIE M JUCKPETHbIE MOJEIU. VIMHUTAIlMOHHBIE MOEIH.
Urposbie Moaenu. OueHKa aieKBaTHOCTH MOJIETTH MOJEIUPYEMOMY OOBEKTY U
LEeJIsIM MOJIETTMPOBAHMUSI.

Tabnuunsie Mogenu. Tabnuia Kak TpeACTaBICHUE OTHOIICHUS.

ba3el mannbix. OTOOp B TabMUIE CTPOK, YAOBIECTBOPSIOIIMX 33JaHHOMY
YCIJIOBHIO.

I'pad. Bepumna, pedpo, nyts. OpreHTHUPOBAHHBIE U HEOPUECHTUPOBAHHbIC
rpadsl. Jlnuna (Bec) pebpa. BecoBas marpuia rpada. JinmHa myTH MEXIy
BepmrHamu rpada. Ilouck ontumaneHoro nytu B rpage. HavanbHas BepiimHa
(MCTOYHMK) W KOHEYHasi BepiiMHa (CTOK) B OPHUEHTUPOBAHHOM Tpade.
Brruncnenne konuyecTBa myTel B HAPaBICHHOM allUKIMYECKOM rpade.

HepeBo. Kopenn, BepmmHa (y3en), Juct, pedpo (myra) nepera. Bricora
nepesa. [lognepeso. [Ipumeps! ncnonb3zoBanus aepeBbeB. [lepedop BapuaHTOB
C TIOMOIIBIO JIEpPEBA.

[TonsiTne maTemaTHyeckod MoJenu. 3aJayd, pEelIaeMble C TOMOIIBIO
MaTEMaTUYECKOro (KOMIIBIOTEPHOTO) MO/IeJTMPOBAHUSI. Otnuune
MaTEMaTUYECKOM MOJEeTM OT HATypHOM MOJETM M OT CJIOBECHOIO
(JIuTepaTypHOro) ONMHUCAHUS OOBEKTA.

OTanbl  KOMIIBIOTEPHOTO  MOJEIMPOBAHWA:  IOCTAaHOBKA  3aJ]layu,
NOCTPOCHHE  MATEMaTUYECKOW  MOJENM,  MpOorpaMMHas  pealn3anus,
TECTUPOBAHUE, TNPOBEACHUE KOMIBIOTEPHOIO JSKCIIEPUMEHTA, AaHAIU3 €ro
pE3yJbTaTOB, YTOUHEHUE MOJEIH.

AJITOPUTMBI M IPOTPAMMHMPOBAaHHE

Pa3pa0oTka aJropuTMoB U IPOrpamMm



Pa3ouenue 3amaun Ha noazagayn. CocTaBlieHHE alrOPUTMOB U IMPOrPaMM
C HCIOJb30BAHUEM BETBIICHHU, IIUKJIOB M BCIIOMOIaTEJIbHBIX aJITOPUTMOB IS
YIOpaBJIeHUS UCHOJHUTENEM POOOT MM IpyruMy MCHOJIHUTENSAMU, TAKUMH Kak
Yepenaika, YepTEXHUK U JPYTUMHU.

Tabnuunble BenMYuHbI (MaccuBbl). OHOMepHbIE MaccuBbl. CocTaBieHUE
U OTJIaJKa TMpPOrpaMM, pEaM3yIOUIMX THUIIOBBIE alTOPUTMbI 00pabOTKU
OJIHOMEPHBIX YHCIOBBIX MAacCCHMBOB, Ha OJHOM H3 S3BIKOB MPOrPaMMHPOBAHUS
(Python, C++, Ilackams, Java, C#, llIkonpHBIM AJNTOpUTMUYECKHA SI3BIK):
3al0JHEHUE YHUCJIOBOIO MAacCCUBA CIIyYallHBIMM YHCIAMH, B COOTBETCTBHM C
dopMyIoit UM myTéM BBOJA YKCEN, HAXOXKICHUE CYMMBI 3JIEMEHTOB MacCHBa,
JIMHEUHBIM TMOWCK 3aJJaHHOI0 3HAYCHHUS B MACCHBE, IOACUYET DJIEMCHTOB
MaccuBa,  YJOBJETBOPAIOMIMX  33JaHHOMY  YCJIOBHIO,  HaXOXJEHUE
MHUHUMAJBLHOTO (MAKCUMAJIBHOTO) 3JIeMeHTa MaccuBa. COpTUPOBKA MaccuBa.

O0paboTKa MOTOKA JAHHBIX: BHIYUCICHHE KOJIMYECTBA, CYMMBI, CPEIHETO
apu(PpMETUYECKOTO, MUHUMAJIBHOTO M MAaKCHMAaJIbHOTO 3HAY€HUs 3JIEMEHTOB
MOCJIEIOBATEIbHOCTH, YIOBIETBOPSIOIIUX 3aJaHHOMY YCIIOBUIO.

YupasJjienue

VYnpasnenne. Curnan. OOpatHasi cBsi3b. [lodydeHwe CUTHAIOB OT
nUPPOBBIX JATYUKOB (KacaHWs, pACCTOSHMS, CBETa, 3ByKa U JAPYroro).
[IpuMepsl UCNOJIb30BaHUS MPUHIIMIIA OOPATHOM CBSI3M B CUCTEMAX yIpPaBJICHUS
TEXHUYECKUMHU YCTPOMCTBAMU C TIOMOLIBIO JAaTYAKOB, B TOM YHCIIE B
pPOOOTOTEXHUKE.

[Ipumepsl pOOOTU3MPOBAHHBIX CUCTEM (CUCTEMA YIPABICHUS JIBUKEHUEM
B TPAHCIIOPTHOM CHCTEME, CBapOYHAas JIMHUS aBTO3aBOJa, aBTOMAaTU3UPOBAHHOE
yOpaBJ€HUE  OTOIUIEHMEM  JOMa, aBTOHOMHAas CHUCTEMa  YIpaBJICHUS
TPAHCHIOPTHBIM CPEJICTBOM U IPYTHUE CUCTEMBI).

NupopmanuoHHbIe TEXHOJIOTHH

JJIeKTPOHHBbIE TA0JIUIbI

[lonsiTue 00 »HNEKTPOHHBIX TabauMuax. TUObl JaHHBIX B sUEHKax
ANEKTPOHHOM Tabimuubl. PemaktupoBanve u  QopMartupoBaHue TaOIUL.
Bcerpoennbsie (yHKIMM 11 OMCKA MaKCMMyma, MHUHUMyMa, CyMMbl U
cpennero apudgmerundyeckoro. CopTUpoBKa JaHHBIX B BBIIECJIEHHOM JHana3oHe.
[locTtpoenue pauarpamMm (rucrorpaMma, KpyroBas Auarpamma, TodyeyHas
auarpamMma). Berbop tuna auarpammel.

[IpeoOpazoBanrie  popmyn mnpu  kKomupoBaHuu.  OTHOCHUTEIbHAS,
a0COJIIOTHAS U CMEILIaHHAs aJpecaliusl.

VYcaoBHBIE BBIYMCIECHHS B SJIEKTPOHHBIX Tabiuuax. CymMMuUpoBaHUE H
MOACYET 3HAYEHUM, OTBEUAIOIIUX 3aJaHHOMY ycyioBHI0. OOpaboTKa OOJBIINX
HaO0OpOB JAaHHBIX. YMCIIEHHOE MOIETMPOBAHUE B JIEKTPOHHBIX TaOIHIIaX.

NupopmanuoHHbIe TEXHOJOTMH B COBPEMEHHOM 0011IeCTBE

Pons umHGOpMAIMOHHBIX TEXHOJOTHMH B pPa3BUTHM JKOHOMUKH MHUDAa,
CTpanbl, peruoHa. OTKpbITbIE 00pa30BaTEIbHBIE PECYPCHI.

[Ipodgeccun, cBs3aHHble ¢  UHPOPMATHUKON W MHPOPMALMOHHBIMU
TEXHOJIOTUAMM: BeO-Iu3aiiHep, MNPOrpaMMHCT, pPa3pabOTUMK MOOMIIBHBIX
OPWIOKEHUH, TECTUPOBIIUK, AaAPXUTEKTOp MPOrPaMMHOIO oOecnedyeHus,
CHEUUAIUCT MO  aHajlu3y  JIaHHbIX, CHUCTEMHBIM  aJMUHUCTPATOP.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
NHOPOPMATUKE HA YPOBHE OCHOBHOI'O OBIIETO
OBPA30OBAHUA

N3yuenne wHGOpPMATUKKM HA ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
HaIIPaBJIEHO HA TIOCTHXKEHUE O0YYAIOIIMMUCS JTUYHOCTHBIX, METAITPEAMETHBIX U
MPEIMETHBIX PE3yIbTaTOB OCBOCHUS COJIEP)KaHUsl yueOHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yibTaThl MMEIOT HAINPABICHHOCTh HA PEIICHHE 3a/1ay
BOCITUTaHUsA, PA3BUTHS U COLMAIM3ALMU O0yYarOUIUXCsl CPEICTBAMH YYEOHOTO
MpeaMeTa.

B pesynpraTe u3zydeHuss MH(OOpPMATUKA HA YPOBHE OCHOBHOI'O OOILEroO
oOpazoBaHust 'y oOyuwarmierocs OyayT cpOpMHUPOBaHBI  CIIEIYIOIIHE
JUYHOCTHBIE PE3YyJbTaThl B HACTH:

1) naTpHOTHYECKOr0 BOCTIMTAHHUS:

LIEHHOCTHOE OTHOLIEHUE K OTE€YECTBEHHOMY  KYJBTYPHOMY,
HMCTOPUYECKOMY U HAyYHOMY HACJIEAMIO, IOHUMAaHUE 3HAYeHUsI UHPOPMATHKU
KaK HayKH B JKM3HM COBPEMEHHOro OOIIECTBA, BIIAJICHUE JTOCTOBEPHOMH
uHpoOpManue O TEPEeIOBBIX MHUPOBBIX M OTEYECTBEHHBIX JOCTIDKCHUAX B
obsiacti “HGOPMATUKHU U UH(POPMAILIMOHHBIX TEXHOJIOTUM, 3aUHTEPECOBAHHOCTD
B Hay4HBIX 3HAHUAX O LUPPOBOH TpaHCPOpPMaALUK COBPEMEHHOTO OOLIECTBA;

2) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSI:

OpUEHTAIMsI Ha MOpaJbHbIE IIEHHOCTH M HOPMBI B CHUTYalUAX
HPaBCTBEHHOI'O BHIOOpPA, TOTOBHOCTh OIIEHUBATH CBOE MOBEJIEHUE U MTOCTYIIKH, a
TaK)KE TMOBEJCHUE W TIOCTYNKH JPYTHX JIOACH C TMO3WIHUKA HPAaBCTBEHHBIX U
MIPaBOBbIX HOPM C YYETOM OCO3HAaHUS MOCIEACTBUN MOCTYIKOB, aKTUBHOE
HEMPUATHE aCOIMATIBHBIX TIOCTYNKOB, B TOM uucie B UHTepHeTe;

3) rpa:kIaHCKOr0 BOCIIUTAHUSA:

MPEACTABICHUE O COLMAIbHBIX HOPMAax W MpaBUiIaX MEKIUYHOCTHBIX
OTHOUIEHUH B KOJJIEKTHMBE, B TOM UYHCI€ B COLMAIBHBIX COOOLIECTBAX,
coOmro/ieHne mpaBui O€30MaCHOCTH, B TOM YHKCJIE HAaBBIKOB 0€30MacHOro
MOBEJECHUS B HWHTEPHET-CPEJE, TNOTOBHOCTh K Pa3HOOOpPa3HOW COBMECTHOM
NEeSATEIbHOCTH NP BBIMOJIHEHUU YUYEOHBIX, MO3HABATENbHBIX 3a7a4, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJIEHWE K B3aMMONOHUMAHUIO W B3aUMOIOMOULIU B
npouecce 3TOW y4yeOHOM JesTeNbHOCTH, TOTOBHOCTh OLEHHMBATH CBOE
MOBEIEHWE M TOCTYNKM CBOUX TOBapHINEW C TIO3WIIMA HPABCTBEHHBIX WU
PABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIIKOB;

4) HEHHOCTEe HAYYHOTO MO3HAHMS:

c(hOpMHPOBAHHOCTH MHPOBO33PEHUYECKUX npeiCTaBIICHUN 00
uHdopmaiuy,  WHGOPMAIMOHHBIX  Mpoleccax U UHGOPMAIMOHHBIX
TEXHOJIOTHSIX, COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U
OOIIECTBEHHON MPAKTUKU U COCTABIIAIONIMX 0a30BYI0 OCHOBY JJisi IOHWMAHMUS
CYUTHOCTH HAyYHOW KapTHUHBI MUPA;

UHTEpeC K OOYYEHHIO M TO3HAHUIO, JIOO03HATEIBbHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K CaM000pa30BaHUIO0, OCO3HAHHOMY BBIOOPY HANpPaBIEHHOCTH U
YpOBHSI 00y4Y€HUs B lajbHENIIIEM;

OBJIAJICHHUE OCHOBHBIMU HaBBIKAMHU HCCIIEIOBATEIbCKON JI€ATEIBbHOCTH,
YCTAaHOBKAa HA OCMBICJICHUE OIbITa, HAOJIIOIEHUM, MOCTYNKOB M CTpEMJICHUE
COBEPILIEHCTBOBATh IMYTHU JOCTHXKEHUS WHIUBHUAYAJIbHOTO U KOJUJIEKTUBHOTO
Oyraromnonyuus;



c(hOpMUPOBAHHOCTh MH(POPMAIIMOHHOMN KYJIbTYphI, B TOM YHCII€ HAaBBHIKOB
CaMOCTOSTENIbHON paldOThl C Y4eOHBIMU TEKCTaMH, CIPABOYHOM JINTEPATypOil,
pa3HOOOpa3HBIMU  CpPEeACTBAMU HMH(DPOPMAIIMOHHBIX TEXHOJOTHM, a Takke
YMEHUS CaMOCTOSITEJIbHO ONPENENsATh LEIH CBOEr0 OOYy4Y€HHUs, CTaBUTh U
dbopmynupoBath Ay ceOs HOBBIE 3amaud B y4€Oe UM TO3HABATEIHHOU
NEeATEIbHOCTH, pPa3BUBaTh MOTHBBI W HWHTEPECHl CBOEH IO3HABATEIHLHON
NEeSATENbHOCTH;

S) popmupoBaHus KyJbTYPHI 310POBbS:

OCO3HaHWE LIEHHOCTU >KM3HU, OTBETCTBEHHOE OTHOLIEHUE K CBOEMY
3I0pOBbIO, YCTaHOBKAa Ha 3J0pPOBBIM 00pa3 >KW3HU, B TOM YHCIIE U 3a CYET
OCBOEHHUSI W coOIofeHHUs] TpeOOBaHMN O€30MacHON HKCIUTyaTallil CpEACTB
MH()OPMATMOHHBIX 1 KOMMYHUKAMOHHBIX TEXHOJIOTU;

6) TPy10BOI0 BOCIIMTAHMS:

HMHTEpEC K MPAaKTUYECKOMY HU3yueHHIO mpodeccuid U Tpyna B cdepax
NpOoQECCHOHAIBHOM ~ JEATEIbHOCTH,  CBSI3AHHBIX € MH(OpPMATHKOM,
MIPOrpaMMUPOBAHUEM U MH(POPMALMOHHBIMH TEXHOJIOTHSIMU, OCHOBAaHHBIMU Ha
JOCTHKEHUSIX HAYKU MH(DOPMATUKU U HAYYHO-TEXHUYECKOTO MPOrpecca;

OCO3HaHHBIA BBIOOP W TOCTPOCHHE WHAMBUAYAJIbHON TpaeKTOPUHU
o0pa3oBaHMsI M KU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX M OOLIECTBEHHBIX
MHTEPECOB U MOTPEOHOCTEN;

7) IKOJIOTH4YeCKOr0 BOCIIMTAHUSA:

OCO3HaHMUE rI00aJTbHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIEM U MyTed uX
peuieHusi, B TOM YHCI€ C Y4ETOM BO3MOXKHOCTEH MHQPOPMALMOHHBIX U
KOMMYHUKAI[MOHHBIX TEXHOJIOTUH;

8) amanTranum oOyyawmerocs K HM3MEHSAIMUMCHA YCJIOBHUIM
COLMAIBHON U MPUPOAHON Cpelbl:

OCBOEHHME O0YYaIOIUMHKCS COLHUAIBHOTO OMbITA, OCHOBHBIX COLIMAJIbHBIX
poJiel, COOTBETCTBYIOIIUX BEAYyLIEH AESATENIbHOCTH BO3pPAcTa, HOPM M MPABHII
OOILECTBEHHOTO TMOBEACHUS, (POPM COLUMATBHOM JKM3HM B TpyNNax U
coO0IIEeCTBaX, B TOM YKCJIE CYIIECTBYIOIINUX B BUPTYAIbHOM ITPOCTPAHCTBE.
METANPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHble pe3yJbTaThl OCBOEHUS MPOrpamMMbl MO MHPOpPMATHKE
OTpa)XaroT  OBJAJCHUE YHUBEPCAJTbHBIMU  Y4YEOHBIMH  JIEUCTBUSIMU  —
NO3HABATEIbHBIMUA, KOMMYHUKATUBHBIMHU, PETYJIATUBHBIMHU.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS

ba3oBble Jiornueckue aeiicTBUA:

yMEHUE ONpPEACNIsITh IMOHSITHS, CO37aBaTh O0O0OOIIEHUs, yCTaHABJIMBATH
aHaJIOTUM, KJIacCU(UIIMPOBATh, CAMOCTOSITEIBLHO BBIOUpPATh OCHOBAHHUS W
KpUTEpUU I KJIacCU(UKALUKM, YCTAHABIMBATh MNPUUYUHHO-CIICICTBEHHBIE
CBSI3M, CTPOUTH JIOTMYECKHE PACCYXKICHHs, JeNaTh  yMO3AKIIOYEHHUS
(MHIYKTUBHBIC, ICTYKTUBHBIE U TIO aHAJIOTUU) U BBIBO/IBI;

yMEHUE CO3/1aBaTh, MPUMEHSATh W MPEOOPa30BBIBATh 3HAKW M CUMBOJIBI,
MOJICJIM Ml CXEMBI JIJIs1 PEIICHUsI YIeOHBIX 1 MTO3HABATENIbHBIX 33]1a4;

CaMOCTOSITEJIbHO  BBIOMpAaTh  CMOCOO0  pelIeHWs  y4yeOHOW  3amayu
(cpaBHUBaTh HECKOJIBKO  BapHMaHTOB  peElIEHUs, BBIOMpaTh  Hauboiee
MOAXOSAIINN ¢ YIETOM CaMOCTOSITEILHO BBIJCICHHBIX KPUTEPHUER).

ba3oBble ncciieaoBare/bCKHe AeiCTBUS:



(GopMyTUpOBaTh BOMPOCH], (PUKCUPYIOUINE Pa3pblB MEXIY PEaTbHBIM U
KEJaTeIbHBIM  COCTOSIHUEM  CHUTYyallud, OO0BEKTa, U  CaMOCTOSTEIbHO
YCTaHaBJIMBATh UCKOMOE U JTAHHOE;

OLICHMBAaTh HAa TNPUMEHUMOCTb M  JOCTOBEPHOCTh HWH(OPMALIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS;

MIPOTHO3MPOBATh BO3MOXKHOE JaJIbHEHIIIEEe pa3BUTHE MTPOLIECCOB, COOBITUI
U UX TMOCJIEICTBHS B AHAJOTMYHBIX WM CXOJHBIX CHUTYalMsIX, a TaKkKe
BBIJIBUTATh MPEIIOIOKEHUS 00 X Pa3BUTUU B HOBBIX YCIOBHSX U KOHTEKCTAX.

Pabora ¢ unpopmanueii:

BBIIBJIATH JeUIUT WH(GOPMALIUY, TAHHBIX, HEOOXOIUMBIX JIJISl PEIICHUS
MOCTaBJICHHOM 3aJ1a4H;

MPUMEHSATH Pa3IMYHbIE METO/bl, THCTPYMEHTBI U 3alpOChl MPU MOUCKE U
oTO0pe MHPOPMALMKM WIA JTAHHBIX M3 MCTOYHHKOB C YYETOM MPEIIIOKEHHOU
y4eOHOH 3a/1auul U 3aJaHHBIX KPUTEPHUEB;

BBIOMPATh, AHAIU3UPOBATh, CHUCTEMATHU3UPOBATH W HHTEPIPETUPOBATH
MH(}OpMaALUIO Pa3IMYHBIX BUAOB U (OPM MPEACTABICHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMAJIbHYI0 (OpMY MpEACTaBICHUS
MH(pOpMALNK U WILIIOCTPUPOBATE PEIIACMBIC 3a[a4i HECTIOKHBIME CXCMaMU,
JiMarpaMMaMH, HHOM Ipa(uKoil 1 HX KOMOMHALUSIMHY;

OLICHMBATh HAAEKHOCTh MH(MOpPMALUMU 1O KPUTEPHUSM, MPENTI0KEHHBIM
YUHUTENEM WU CHOPMYITHUPOBAHHBIM CAMOCTOSITENIBHO;

3¢ (PEeKTUBHO 3aIOMUHATH U CUCTEMATU3UPOBATH HH(DOPMALHIO.

KoMMyHuKaTHBHBIC YHHMBeEpPCAIbHbIE y4eOHbIE JeHCTBUSA

Oo0wmenne:

CONIOCTABJATh CBOM CYXIEHHS C CYXICHUAMH JPYTMX YYaCTHUKOB
auanora, oOOHapyKUBaTh pa3auvue U CXOJICTBO MO3ULINNA;

nyOJMYHO  TPENCTaBIATh  pe3yJbTaThl  BBIINOJHEHHOIO  OIbITa
(3KCIIepUMEHTA, UCCIIEJOBAHUS, TPOEKTA);

CaMOCTOSTENIbHO BbIOMPAaTh (OpMAT BBICTYIUIEHUS € Y4E€TOM 3ajad
MPE3EHTALUNA U OCOOEHHOCTEN ayIUTOPUU U B COOTBETCTBUU C HUM COCTaBJISTh
YCTHBIE W TMCBMEHHBIE TEKCThl C HCIOJIB30BAHUEM HJUIFOCTPATUBHBIX
MaTEepUAJIOB.

CoBMecTHas1 1eSITEJILHOCTD (COTPYIHHYECTBO):

NOHMMAaTh W HWCHOJIb30BaThb  IPEUMYIIECTBA  KOMAHJAHOW M
UHAUBUIYaIbHON paOOThl MPU PEIICEHUH KOHKPETHOW MPOOJIEMBbI, B TOM YHUCIIE
pU CO3/IaHUU UH(POPMALTMOHHOTO MPOAYKTA;

OPUHUMATh LEJh COBMECTHOM MH(OPMALIMOHHON AESITENIBHOCTH 0 cOOopYy,
o0paboTke, mnepenaue, GopManuzaluyd HHPOPMAIUU, KOJJICKTUBHO CTPOUTH
NEUCTBUSL MO €€ JOCTWKEHHUIO: pPaCHpenensaTh poju, [I0roBapuBaThCH,
00CyX/1aTh MPOIIECC U PE3YIbTAT COBMECTHOM pabOThI;

BBITIOJIHATH CBOIO YacTh paboOThl ¢ MHpOpMaLMel Wik UHPOPMALMOHHBIM
IPOIYKTOM, JOCTUTasi KAYECTBEHHOTO PE3YJIbTaTa MO CBOEMY HAIIPABIICHUIO U
KOOPJMHUPYSI CBOU JIEUCTBUS C IPYTUMU WIEHAMH KOMAH]IbI;

OLICHMBATh Kaue€CTBO CBOETO BKJIaAa B OOLIMI MHPOPMAILIMOHHBIM MPOIYKT
O  KPUTEpUSAM, CaMOCTOSITEIbHO  CHOPMYIMPOBAHHBIM  yYaCTHUKAMU
B3aMMO/ICHCTBUS;

CPaBHUBATh PE3YyJbTAThl C MCXOJHOW 3aJadedl M BKJIAJ KaXZOro0 YICHA
KOMaH/Ibl B JIOCTH)KEHUE PE3YJbTaTOB, pa3leisaTh C(epy OTBETCTBEHHOCTH U
IPOSBJIATH TOTOBHOCTB K IPEJOCTABICHUIO OTUETA IIEPET IPYIIION.



PeryasiTuBHBIE YHMBepPCcaJbHbIe YueOHbIe AeiiCTBHSA

Camoopranmusanms:

BBISIBJISITH B )KM3HEHHBIX U YUEOHBIX CHUTyaIUsX MPoOJieMbl, TpeOyromue
peLIeHus;

OpUEHTHPOBAThCA B PA3IMYHBIX MOAXOJAX K MPUHATHIO PELICHUN
(MHAMBUAYAJIbHOE NPUHATHE PELICHUM, IPUHATHE PELLIEHUI B TPYIIIIE);

CaMOCTOSATENIbHO COCTABJIATh AJITOPUTM PELICHUA 3a/1a4u (UM €ro 4acTh),
BbIOMpaTh cIOCcO0 perieHus: yueOHO! 3aaun ¢ YU€TOM UMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEW, AapryMEHTHUPOBATh INIpejiaracMble BapHAHTHI
pELIeHMI];

COCTABJISITh IUIaH ACUCTBUU (IUIaH peaju3alii HAMEYEHHOI'O aJropuT™Ma
pelieHus), KOPpPEeKTUPOBATh MPEAJIOKEHHBIM aITOPUTM C YYETOM MOIYUYEHUS
HOBBIX 3HaHHI 00 W3y4yaeMOM OOBEKTE;

Jenarb BBIOOpP B YCIOBHUSX MPOTHBOPEYMBOM HH(MOpManuu u Oparthb
OTBETCTBEHHOCTb 32 PEILICHUE.

CamokoHTpOJIb (peduiekcus):

BIIQJIETh CIIOCOOAMU CAaMOKOHTPOJISl, CAMOMOTHUBALIUU U PEPIIEKCUN;

J1aBaTh OLIEHKY CUTYallMH U MpeAJiaraTh IUIaH €€ U3MEHEHUS;

YUUTHIBATH KOHTEKCT MW TNPEABUAECTb TPYAHOCTH, KOTOPBIE MOTYT
BO3HMKHYTh NIPH pEUIEHUU Yy4yeOHON 3ajauM, aJalnTUpOBaTh pEIICHHE K
MEHSIOIIMMCS 00CTOSITENbCTBAM;

OOBACHATh NPHUYMHBI  JOCTHKEHHSI  (HEJIOCTHUKEHUS) PE3YJbTATOB
MH()OPMAIMOHHOW JEeATEIbHOCTH, JaBaTh OLEHKY NPUOOPETEHHOMY OIBITY,
YMETh HaXOJIUTh MO3UTUBHOE B MTPOU3OILEAIIEH CUTYyallUN;

BHOCUTh KOPPEKTHBBI B JIEITEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
M3MEHUBLINXCS CUTYallUl, YCTAHOBJIEHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEMH;

OLICHMBATh COOTBETCTBUE PE3YyJIbTaTa LEIN U YCIOBHSIM.

IMOIMOHAJILHBLIN HHTEJIEKT:

CTaBUTb ce0sf Ha MECTO JAPYroro 4YeloBeKa, IMOHMMAaTb MOTHUBBI U
HaMepeHus APyroro.

IIpunsiTue cedst u Apyrux:

OCO3HaBaTh HEBO3MOXKHOCTh KOHTPOJUPOBATh BCE BOKPYr Jaxe B
YCIIOBHSIX OTKPBITOTO JOCTYIIA K JIFOOBIM 00bEMaM MH(POPMALIUU.

NPEAMETHBIE PE3YJIBTATHI

K konmy oOyuenus B 7 kijacce y oOyuaronierocss OyayT chopMUPOBaHBI
CIICYIOIINE YMECHHUS:

NOSICHATh ~ HAa  NpUMEpax  CMBICA  TOHATHH  «HH(pOpMAIUI»,
«uH(OPMALIMOHHBIA  TpoIecc», «oO0paboTka HHpOpMAIUN», «XPaHECHHE
nHpOpMAIUNY, «Iepeaada NHPOPMAITUN;

KOAMPOBaTh M JCKOAWPOBATH COOOIICHHS TIO 3aJaHHBIM IPaBUIIAM,
JEMOHCTPUPOBATh  MOHWMAHWE  OCHOBHBIX  TIPUHIIMIIOB  KOJWPOBAHMS
uH(pOpMAaIUHU Pa3IUYHON TPUPOIBI (TEKCTOBOM, rpaduuecKkoil, ayamno);

CpPaBHUBATH JJIMHBI COOOUICHUH, 3aMHMCAHHBIX B PA3IMUHBIX aldaBuTaX,
OMepUpoOBaTh €AUHUIIAMH U3MEPEHHS] MHPOPMALIMOHHOTO 00BbEMA M CKOPOCTH
nepenayu JaHHbIX;

OLICHMBATh M CPAaBHHUBATh Pa3Mepbl TEKCTOBBIX, IPAPUUECKUX, 3BYKOBBIX
daiinoB 1 Buaeodaitios;

OPUBOJUTH TPHUMEPHl COBPEMEHHBIX YCTPONCTB XpaHEHUs W Mepeaaydu
uH(pOopMaIK, CPABHUBATH UX KOJMYECTBEHHBIE XapaKTEPUCTUKH;



BBIJIEJISITh OCHOBHBIE 3TaIlbl B UICTOPUU M MOHUMATh TEHJIECHUUU Pa3BUTHS
KOMITBIOTEPOB U MIPOrPAMMHOT0 00eCTIeUeHUS;

MojlyyaTb ¥ HUCIHOJB30BaTh  MH(MOPMALMI0O O  XapaKTepPUCTHKaxX
MEPCOHAJIBHOTO KOMIIBIOTEPA M €ro OCHOBHBIX 3JIEeMEHTax (IIpoleccop,
ornepaTruBHAs NaMsATh, JOJITOBPEMEHHAS MMaMsITh, yCTPOUCTBA BBOAA-BBIBOJIA);

COOTHOCHUTh XapaKTEPUCTUKU KOMITBIOTEPA C 3aJa4aMH, PEIIAEMbIMU C €ro
ITOMOIIIBIO;

OPUEHTHPOBATHCS B HEPAPXMUECKON CTPyKType (HailjIoBOM CHCTEMBbI
(3anmuchIBaTh MOJNIHOE MM (aina (katanora), myTh K (ailmy (karamory) 1o
AMEILIEMYCS OITMCAHUIO (aitnoBoi CTPYKTYPBbI HEKOTOPOTO
MH(OPMALIMOHHOTO HOCHUTETIS);

paboTtath ¢ (alIoOBOM CHUCTEMOl TMEPCOHAIBLHOIO KOMIIbIOTEpA C
WCTONB30BaHueM rpaduueckoro wuHTepdeiica, a HMMEHHO: CO3/1aBaTh,
KOIUPOBATh, IEPEMEILAThH, IEPEUMEHOBBIBATH, YAJIATh U apXUBUPOBATH (pailiibl
Y KaTaJIOTH, UCIIOJIb30BaTh aHTUBUPYCHYIO MPOTPAMMY;

MPEACTABIATh  PE3yJIbTaThl CBOEH  JIEATEIbHOCTH B BHJIE
CTPYKTYPUPOBAHHBIX HWJUIIOCTPUPOBAHHBIX JTOKYMEHTOB, MYJBTHUMEIUUHBIX
MIpE3CHTAlUN;

uckatb uHQopManuio B IHTEepHETEe (B TOM 4YMCIIe, IO KIIFOUYEBBIM CJIOBaM,
0 M300paXEHHIO), KPUTUYECKH OTHOCUTHCA K HaWJIeHHON uH(}OopManuu,
OCO3HaBasi OMACHOCTb JUISI JIMYHOCTH U OOIEecTBa PACIPOCTPAHECHHUS
BPEJOHOCHOM  MH(pOpMalMi, B  TOM  YHUCJIE€  3KCTPEMHUCTCKOTO U
TEPPOPUCTUUECKOTO XapaKkTepa;

MMOHUMATh CTPYKTYPY aJpECOB BEO-PECYpPCOB;

HCII0JIb30BaTh COBPEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHHUKAIUH;

cobroaaTh TpeOoBaHUs OE30MACHOM IKCIUTyaTallMM TEXHUYECKUX CPEICTB
MH()OPMAIIMOHHBIX M KOMMYHHUKALIMOHHBIX TEXHOJOTUW, COOJI0aTh CETEBOM
ATUKET, 0a30Bble HOPMbI MH(GOPMAIIMOHHOM 3THKM WM IpaBa IpH padore C
MPUIOKEHUSMHU Ha JHOOBIX yCTpOHCTBax U B MIHTepHETE, BHIOMpATh O€30MacHbIE
CTpaTeruu NOBEACHUS B CETH;

MPUMEHATh METOJbl MNPOQUIAKTUKM HETaTUBHOIO BJIMSHUS CPENCTB
MHQOPMAIIMOHHBIX W  KOMMYHHMKAallMUOHHBIX TEXHOJIOIMH Ha  3J0pPOBbE
MOJIb30BATEIS.

K konmy oOyuyenus B 8 kiacce y oOyuaromierocss OyayT chopMUpPOBaHBI
CIEIYIOIINE YMEHHUS:
MOSICHAThL HAa TpUMEpax paziMuus MEXKIYy TO3UIUOHHBIMU U
HETIO3UIITMOHHBIMM CHCTEMaMM CUHCIICHHUS;
3alMChIBaTh M CpaBHHMBATh lienble unciaa or 0 go 1024 B pa3nuyHbIx
MO3UIIMOHHBIX CHUCTEMaxX CUMCICHHUsS (C OCHOBaHUSIMHU 2, 8, 16), BBINOJHATH
apudMeTHYECKHUE OIepaliy HaJ HUMU;
PACKpBIBATh CMBICJ MOHATHN «BBICKA3bIBAHUEY», «JIOTHYECKAsl ONEpaIus,
«JIOTUYECKOE BBIPAXKEHUEY;
3alUChIBATh JIOTUYECKUE BBIPAXKEHUSI C MCIOJIb30BAHUEM JTU3BIOHKIIUU,
KOHBIOHKIIMM U OTPULIAHUS, ONPEAECTSATh UICTUHHOCTD JJOTUMYECKUX BBIPAXKECHUM,
€CJIM U3BECTHBI 3HAYCHUS UCTUHHOCTHU BXOJISIIIUX B HETO NMEPEMEHHBIX, CTPOUTH
TaOIUIbl ICTUHHOCTH JIS JIOTHYECKUX BBIPAYKCHUI;
PACKpBIBATh CMBICII IOHATUN «UCIIOJTHUTEIbY, «aJTOPUTM», ITPOTPAMMAY,
MOHUMAsI Pa3HUIlY MEXKIY YIOTPEOJICHUEM 3TUX TEPMUHOB B OOBIJICHHOUN peun
U B UH(POpPMATHKE;



OMKCHIBATh AJITOPUTM PEIICHHS 3aJa4d Pa3IMYHBIMH CIIOCOOAMH, B TOM
YHCNC B BUJIE OJIOK-CXEMBEL,

COCTaBJISITh, BBINOJIHATh BPYYHYIO W HA KOMIIBIOTEPE HECIIOKHbBIC
AJTOPUTMBI C MCIIOJb30BAHUEM BETBJICHUA W LHUKIOB I YIPABJICHUS
WCIIOJTHATEIISIMHA, TaKUMH Kak PoboT, Uepemnamika, YepTExHUK;

WCIIOJB30BaTh KOHCTAHTHI U NIEPEMEHHbBIC PA3IUYHBIX TUIIOB (YUCIOBBIX,
JOTHUYECKUX, CHUMBOJIBHBIX), a TakKXe COJEpKallue HUX BBIPAKECHUS,
HCMOJIb30BaTh OINEPATOP MPUCBANBAHUS;

WCIONB30BaTh TMPU  pa3pabdOTKe MporpaMMm JIOTHUYECKUE 3HAYCHUS,
OIEpalvii U BBIPAKECHUS C HUMH;

AHAJIM3UPOBATh MPEIOKEHHBIE AITOPUTMBI, B TOM YHCJE OINPEICIATD,
KaKHe Pe3yJIbTaThl BO3MOXHBI ITPU 3aJJaHHOM MHOYECTBE UCXOJIHBIX 3HAYECHU;

CO3/aBaTh M OTJAXHWBaTh MPOrpaMMbl HAa OJHOM W3  SI3BIKOB
nporpammupoBanus  (Python, C++, Ilackanb, Java, C#, IIkonbHbIH
AnroputmMudeckuid S3bIK), peanu3yrolIie HECIO0XKHbIE aJrOpUTMbl 00pabOTKU
YUCJIOBBIX JAHHBIX C MCIIOJb30BAHUEM IMKJIOB W BETBJICHHI, B TOM YHCIE
pEAM3YIOIIME MPOBEPKY JACIMMOCTH OJHOTO IEJOT0 YHClIa Ha JpYyroe,
MPOBEPKY HATYpaJbHOTO 4YHCIA Ha TMPOCTOTY, BbIACICHUS wUDp U3
HATYpaJIbHOTO YHMCIIA.

K xonny oOyuyenuss B 9 kiiacce y oOywaromerocss OynyT chopMupoBaHbl
CJIeIyIOIIUE YMEHUS:

pa30uBarh 3a7a4 HA MOA33Ja4M, COCTABIATh, BBIOJIHATh BPYUHYIO U Ha
KOMITbIOTEPE HECJIOKHBIE aJITOPUTMBI C UCIIOIb30BAHUEM BETBIEHUH, LIUKJIOB U
BCIIOMOTATENbHBIX AJITOPUTMOB ISl YIIPABJICHUSI UCIIOJHUTENSIMUA, TAKUMU KaK
Po6ot, Uepenamika, UepTéxHUK;

COCTAaBJISITh W  OTIAXHUBAaTh MPOrPAMMBI, PEATU3YIOLIME THUIIOBBIC
NrOpUTMbl OOPAOOTKM YHCIOBBIX MOCIEAOBATEIIBHOCTEH WM OJHOMEPHBIX
YUCJIOBBIX MAacCHBOB (IIOMCK MAaKCUMyMOB, MHHUMYMOB, CYMMbI HWJIU
KOJIMYECTBA AJIEMEHTOB C 3a/laHHBIMU CBOMCTBAaMH) Ha OJHOM M3 SI3bIKOB
nporpammupoBanus (Python, C++, Ilackanb, Java, C#, IIkonbHbIH
Anroputmudeckuid SA3bIK);

PacKpbIBaTh CMBICI MOHSATUH «MOJEIbY, «MOJIEITUPOBAHUE», ONPEACHAThH
BUJIbI MOJIENIEH, OLIEHUBATh aJIEKBATHOCTh MOJIEIN MOJIETUPYEMOMY OOBEKTY U
LEJISIM MOJIETTUPOBAHMUS;

UCIOJIb30BaTh Irpadbl U JIEPEBbs AJII MOJAEIUPOBAHUS CUCTEM CETEBOHM U
UEPAPXUYECKON CTPYKTYpPbl, HAXOJUTh KpaTyaliuii myTh B rpade;

BBIOMpATh CHOCOO TMPEACTABICHMS] JaHHBIX B  COOTBETCTBUU C
NOCTABJICHHOW 3afadeil (TaOnmuupl, CcXeMmbl, TIpapuKd, OUaArpaMMmbl) C
UCIIOJIb30BAHUEM COOTBETCTBYIOIIUX TMPOTPAMMHBIX CpPEICTB  00pabOTKH
JAHHBIX;

UCIIOJIb30BaTh dJEKTPOHHBIE TaOMUIbI JUIsi 0O0paOOTKH, aHamu3a |
BU3YaJU3allMM YHCIIOBBIX JaHHBIX, B TOM YHCJIE€ C BbIJICIICHUEM JHUANa30Ha
TaOJIMILIBI ¥ YIIOPSA0YMBAHUEM (COPTUPOBKOM) €ro 3JIEMEHTOB;

co3laBaTb U IMPHUMEHATh B DJEKTPOHHBIX Tabmumax (opMysbl ajs
pacuyéToB C UCHOJIb30BAHUEM BCTPOEHHBIX aApPUPMETHUECKUX (PYHKUIMN
(cyMMUpOBaHHE U MOACYET 3HAYEHUM, OTBEYAIOIIMX 33aJaHHOMY YCIIOBHIO,
cpeaHee apuMeTHyeckoe, TIMOUCK MAaKCUMaJbHOTO ¥ MUHUMAJIBHOIO
3Ha4YeHUs), A0COIOTHON, OTHOCUTENIBLHOM, CMEIIAHHON aJipecallly;

UCIIOJIb30BaTh JIEKTPOHHBIE TAOIMUIIBI 111 YUCIEHHOTO MOJAEIMPOBAHNUS B
IPOCTBHIX 33/1a4aX U3 Pa3HbIX YYEOHBIX IPEIMETOB;



UCIIONIb30BaTh  COBPEMEHHBIE  HMHTEPHET-CEPBUCHI (B TOM  YHUCIE
KOMMYHHKAI[MOHHBIE CEPBHUCHI, OOJIAYHbIC XPAHWJUINA JAHHBIX, OHJIAMH-
porpamMmbl (TEKCTOBbIE M TpaUuUeCKHe pPEeNaKTOpbl, Cpenbl pa3pabOTKh)) B
y4eOHOI 1 TOBCETHEBHOM JIEATEIBHOCTH;

OPUBOIUTH MPUMEPHI HUCTOJIB30BAaHUS TEOMH(POPMAIIMOHHBIX CEPBHCOB,
CEpBHCOB TOCYJapCTBEHHBIX YCIYT, 00Opa3oBaTelbHbIX cepBUCOB MHTepHETa B
y4eOHO 1 TOBCETHEBHOM JIeATEIHHOCTH;

UCNOJb30BAaTh  pa3jIMyHble CPEICTBA  3alIUTBl OT  BPEJOHOCHOTIO
IPOrpaMMHOTO OO€cledyeHus, 3aIlMIaTh NEPCOHAJIbHYI0 HHPOpPMALUI0 OT
HECaHKIIMOHUPOBAHHOTO JJOCTYTA U €T0 MOCIEICTBUH (pa3riamieHusi, IOIMEHbI,
yTpaThl JaHHBIX) C YYETOM OCHOBHBIX TEXHOJOTMYECKUX H COLMAIBHO-
MICUXOJIOTHYECKUX AaCHEeKTOB HCIOJb30BaHUS ceTu VIHTepHeT (cereBas
aHOHMMHOCTH, HHU(POBOM Cled, AyTEHTHYHOCTh CYOBEKTOB H PECYpCOB,
OIAaCHOCTh BPEJAOHOCHOTO KOJA);

pacmo3HaBaTh TMOMNBITKM U TPEAYNpEeKIaTh BOBJICUeHHE ce0ia U
OKpPY>KaIOIINX B AECTPYKTUBHBIC U KPUMHUHAIBHBIE (POPMBI CETEBOM aKTUBHOCTH
(B TOM qucie KHOepOYJUIUHT, (UIIMHT).



MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHMA OCHOBHOIM OBPA30OBATEJILHOM

ITPOI'PAMMBbI

7 KJIACC

Koa nposepsiemoro

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUS OCHOBHOM 06pa3OBaTean0ﬁ IporpaMmabI

pe3yjabTara OCHOBHOI'0 00111er0 00pa30BaHUs
1 ITo Teme «IludpoBas rpaMOTHOCTH
11 [losicHATP Ha TpUMepax CMBICH TOHATHH «WHGpOpMAIHsI», «HMHOOPMAIIMOHHBIA Tpoleccy, «o0paboTka
' nH(popMaLUNy, «XpaHeHHE HHOpMaLUNy, «repeadya HHPOpMaIun»
12 [IpuBoAMTH TpUMEpPHl COBPEMEHHBIX YCTPOMCTB XpaHEHMs W Teperadd WHGOpMallud, CpaBHMBATh HUX
' KOJIMYECTBEHHBIE XapaKTEPUCTUKHU
13 [Tonydats 1 UcnoNb30BaTh HHPOPMAIMIO O XapaKTEPUCTUKAX MEPCOHAIBHOTO KOMIIBIOTEPA U €T0 OCHOBHBIX
' aJIeMeHTax (IIpoLeccop, ONepaTuBHAs IaMATh, JOJITOBPEMEHHAs aMsATh, YCTPONHCTBA BBO/Ia-BbIBO/IA)
1.4 COOTHOCHUTH XapaKTEPUCTUKN KOMIIBIOTEPA € 33Ja4aMH, PEIIAEMBIMU C €70 IIOMOILBIO
OpueHTHpOBaTbCSI B HEpapXUUecKol CTPyKType (aiioBoil cucTeMbl (3amuchiBaTh MOJHOE UMS (aiina
1.5 (xaTtasiora), myTh K ¢aiiny (KaTajory) mo HMMEIOIIeMYCs OMHCAaHHUIO (aillIoBOMl CTPYKTYphl HEKOTOPOTO
MH(OPMALIMOHHOTO HOCHUTEJIS)
Pabortate ¢ (ailioBoif CHUCTEMON NEpPCOHAIBHOTO KOMIIBIOTEpPA C HCIIOJIb30BAaHHEM TpaduyecKoro
1.6 uHTepdeiica: co3naBaTh (KOMUPOBATH, EPEMEIATh, IEPEUMEHOBBIBATh, YAAIATh U apXUBUPOBATH (aliibl U
KaTaJory, UCI0JIb30BaTh aHTUBUPYCHYIO IIPOrpamMmy)
. ckaTh nH(popmanno B MHTEpHETE (B TOM uuCIlE 110 KIIOYEBBIM CIOBAM, 110 M300paXKEHMIO), KPUTUUECKU
1.7 41 41 , 0 ,




OTHOCUTBCSI K HalJeHHOW MH(pOpMAIMK, OCO3HAaBaThb OMNACHOCTh JUISI JIMYHOCTH U oOmiecTBa
pacnpocTpaHeHUs] BpPEAOHOCHOM HH(OpManuMU, B TOM 4YHCIIE SKCTPEMUCTCKOTO U TEPPOPUCTHUECKOIO

Xapakrepa
1.8 IToHuMaTh CTPYKTYpy aipecoB BeO-pecypcoB
1.9 Vcnonb30BaTh COBpEMEHHBIE CEPBUCH MHTEPHET-KOMMYHHMKAIIUN
Cobnromate TpeOoBaHuMs O€30MacHOM AKCIUTyaTallid TEXHUYECKHX CPEICTB HMH(POPMAIMOHHBIX U
110 KOMMYHHUKAIIHOHHBIX TEXHOJIOTUH, COOJIIOIaTh CETEBON ITHKET, 0a30BbIe HOPMBI HH(POPMALIMOHHON 3TUKU U
' npaBa npu padoTe ¢ MPWIOKEHUSIMHM Ha JIOObIX ycTpoiicTBax M B VHTepHere, BbIOMpaTh Oe30IacHbIC
CTpaTeruy MoBEACHUS B CETU
111 [IpumensaTr  MeTOnbl  NPO(UIAKTUKM  HETaTMBHOIO  BIMSAHUSA  CPEACTB  HMH(OPMAIMOHHBIX U
' KOMMYHHUKAI[MOHHBIX TEXHOJIOTUI Ha 3J0POBbE MOJIb30BATEIS
2 ITo Teme «TeopeTrueckue OCHOBbI HH(OPMATUKIDY
21 KomupoBate u JexoaupoBaTh COOOIIEHHS IO 3aJ@aHHBIM IIpaBWJIaM, JIEMOHCTPUPOBATH IOHHUMAaHUE
' OCHOBHBIX MIPUHIIMIIOB KOJUPOBAHUS MHPOPMAIMH PAa3THYHOMN MPUPOIBI (TEKCTOBOM, rpad)uuecKom, ayuo-)
92 CpaBHMBATh JJIMHBI COOOIIEHWH, 3alMCAHHBIX B PA3JIMYHBIX ajldaBUTaX, OMNEPHUPOBATH EIUHHUIIAMU
' U3MepeHus: HHPOPMaIMOHHOT0 00bEMA U CKOPOCTH Mepeauu TaHHBIX
2.3 OneHuBaTh U CPaBHUBAThH pa3Mepbl TEKCTOBBIX, I'pauyecKuX, 3BYKOBbIX (haiijioB U BUIEO(ailioB
3 ITo Teme «MHpOpMAITMOHHBIE TEXHOJIOT MM
31 [IpencraBiasTe pe3ynbTaThl CBOEH JEATENBHOCTH B BUAE CTPYKTYPUPOBAHHBIX MJUTIOCTPHUPOBAHHBIX

JOKYMEHTOB, MYJbTUMEINWHBIX ITPE3CHTALINI

8 KVIACC




Koa nposepsiemoro

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM OﬁpaSOBaTEJIBHOﬁ nmporpaMmmbl

pe3yJbTara OCHOBHOT0 00111€er0 00pa30BaHus
1 ITo reme «Teopernyeckue OCHOBBI HH(GOPMATUKI»
11 [TosicHaTh Ha MpUMepax pazIuyus MKy MO3UIIMOHHBIMU U HEMO3ULIMOHHBIMHU CHCTEMaMH CUMCIICHUS
12 3anuceiBaTh U CpaBHUBATH Lieible yucia ot 0 10 1024 B pa3nuyHbIX MO3UIIMOHHBIX CUCTEMAaxX CUUCICHUS
' (c ocHoBaHusIMH 2, 8, 16), BBITIOJHATH apu(PMETHICCKHE OTICPAIIMH Ha/l HUMH
. KpPBIBAaTh CMBICJI IOHATUM «BBICKAa3bIBAaHU JIOTUYECKAsl OTepaIus», «JI0THYECKOe BEIPAKECHH
1.3 Pac aTh CMBICII 110 «BBICKA3bIBAHUEY, JIOTUYECKAs ONEpaLHsy, «JIOTHYECKOE AKEHUE
3anuceiBaTh JIOTMYECKHE BBIPAKEHUSI C HCIOJIb30BAHMEM JU3BIOHKLIMH, KOHBIOHKIIMM W OTPHULAHUA,
14 ONpeNEesATh UCTUHHOCTh JIOTUYECKUX BBIPAKEHUM, €CIIM U3BECTHBI 3HAYEHUS UCTUHHOCTH BXOJSIIMX B
HEro NepeMEeHHBIX, CTPOUTH TAOJIUIIbI UICTUHHOCTH JJISl JIOTHUECKUX BBIPAXKECHUN
2 ITo Teme «ANTOPUTMBI U IPOrPAMMHUPOBAHUEY
21 PackpbiBaTh CMBICH MOHSATUN «HCIIOTHUTENBY, «AJITOPUTM», «IPOrpaMmay, MOHMMAs Pa3HUILy MEXIY
yrnoTpeOIeHrHeM STUX TEPMUHOB B OOBIIEHHO peun U B HHGOpMaTHKE
2.2 OrnuchIBaTh aJITOPUTM PELICHUS 3aa4d Pa3TUIHBIMUA CIIOCOOAMH, B TOM YHUCJIE B BUJE OJIOK-CXEMBI
93 CocTaBnsATh, BBINOJHATH BPYYHYIO M HAa KOMIIBIOTEPE HECJIOXHBIE AITOPUTMbl C HCHOJIb30BAaHUEM
BETBJICHUI U LIMKJIOB JJIs1 YIIPABJICHUS UCTIOTHUTEISIMU
24 Hcnonp30BaTh KOHCTAHTHI U MEPEMEHHBIE PA3TUYHBIX TUIIOB (YHCIOBBIX, JOTHYECKUX, CHUMBOJIBHBIX), a
' TaK)Ke COoZIeprKaIie UX BBIPAKEHUS, UCIIOJIH30BATh OTIEPATOP MPUCBANBAHUS
2.5 Hcnonb3oBatk mpu pazpaboTke IporpamMm JIOTUYECKUE 3HAYCHHUSI, OTICPAIlUN H BHIPAKEHUS C HUMH
26 AHanM3UpPOBATh MPEUIOKEHHBIE AJNTOPUTMBI, B TOM YHUCJE OINPEACNTh, KaKhe pPEe3ylabTaThl BO3MOXKHbI
MIPU 33JITAaHHOM MHO>KECTBE UCXOHBIX 3HAUCHUI
Co3maBaTh ¥ OTJIaKMUBATh IIPOrPAaMMBI Ha OJHOM M3 A3BIKOB IIporpammMupoBanus (Python, C++, [Tackans
& 9 2
2.7 Java, C#, llIkonpHBIA ANropuTMHYECKUN SI3bIK), pealu3yIOMNUe HECIOXHBIE aJTOPUTMBI 0O0pabOTKH

YHUCJIOBBIX OJAaHHBIX C HCIIOJBb30BAaHHEM IIHUKIOB H BCTBJ’ICHHﬁ, B TOM YHCJIC PCAIM3YIOIHUE ITPOBEPKY




JEJIMMOCTH OJTHOTO LI€JIOr0 YHCJia Ha APYroe, MpOBEpKY HATYpaIbHOIO YHCIa HA MPOCTOTY, BbIACIICHUS
uudp U3 HATYpaJIbHOTO YUCIIA

9 KIIACCA

Koxa npoBepsiemoro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOH 00pa30BaTe/IbHOM NMPOrPaMMbl
OCHOBHOI'0 00111er0 00pa30BaHUs

1

[To reme «l{udpoBasi rpaMOTHOCTH

11

Hcnonb30BaTh COBPEMEHHbBIE HHTEPHET-CEPBUCHI (B TOM YUCIIe KOMMYHHUKAIIMOHHBIE CEPBUCHI, 00JIaYHbIe
XpaHWININA JaHHBIX, OHJIAHH-TIPOrpaMMbl (TEKCTOBBIE U rpauiyecKre peaaKkTophl, Cpebl pa3paboTKH) B
y4eOHOI ¥ TOBCEAHEBHOM NESITEIbHOCTH

1.2

[IpuBoauTE HpUMEpHl HCHOIb30BAaHUS T€OMHPOPMAIIMOHHBIX CEPBHCOB, CEPBUCOB TOCYJIapCTBEHHBIX
yciyr, o0pa3oBaTesbHbIX cepBHCOB MIHTEpHETa B yUeOHON U OBCETHEBHOW JESATEIbHOCTH

13

Hcnonp30BaTh pa3inyHble CPECTBA 3alIMUTHI OT BPEAOHOCHOTO MPOTPAMMHOTO OOCSCIICUCHHS, 3alUIIATh
MEPCOHATIbHYI MH()OPMAIMIO OT HECAHKIIMOHHUPOBAHHOTO JOCTYIAa W €ro MOCICACTBHMA (pa3rialieHus,
MOJIMEHBI, YTPaThl JAHHBIX) C YYETOM OCHOBHBIX TEXHOJOTHYECKUX M COIHMATBHO-TICHXOJOTHYSCKHX
aCIeKTOB HCIIOJb30BaHMs ceTH VIHTepHeT (cereBas aHOHMMHOCTb, HU(MPOBOM ciel, ayTeHTHYHOCTD
CYOBEKTOB M PECYpPCOB, OITACHOCTh BPEIOHOCHOT'O KOJIa)

14

Pacno3HaBath MONBITKH H npeaynpexaarb BOBJICUCHUC cedst u OKpyXKarmunux B MACCTPYKTHBHBIC U

KpUMUHaJIbHbIE (OPMBI CETEBOM aKTUBHOCTH (B TOM 4Mcie KHOEpOYUIMHT, (PUILIIHT)

IIo Teme ((TeOpCTI/I‘-ICCKI/IC OCHOBBI I/IH(bOpMaTI/IKI/I»

2.1

PackppiBaTh CMBICTT TIOHSATHH «MOJIEITBY», «MOJCIHUPOBAHMEY, OMPEICIATh BHIBI MOJENEH, OIICHUBATH
aJICKBaTHOCTh MOJICIIH MOJIETUPYEMOMY OOBEKTY H IEJISIM MOJICTUPOBAHUS




Hcnonb3oBath rpadsl ¥ aepeBbs AJIE MOAETUPOBAHUS CUCTEM CETEBOM M HEepapXU4EeCKOW CTPYKTYpHI,

2.2
HaXOJUTh KpaTyaluii myTh B rpage
3 ITo Teme «ANTOPUTMBI U IPOTPAMMHPOBAHUE)
Pa3buBaTh 3amaun Ha IOJ3aJaud, COCTABJIATh, BBINOJIHATH BPYYHYIO U Ha KOMIIBIOTEpE HECIOXKHBIE
3.1 QJITOPUTMBI C UCIIOJIB30BAHUEM BETBIICHHH, IIMKJIOB U BCIIOMOTATENIbHBIX aITOPUTMOB JUIS YIPABICHUS
VCTIOJTHUTEJISIMU
CocTaBisTh M OTJIAXKWBATh MPOTPAMMBI, PEANTHU3YIOIINE THUIIOBBIE AITOPUTMBI OOpPaOOTKH UYHCIIOBBIX
32 MOCTIeIOBATEIBHOCTEH MIIM OJTHOMEPHBIX YHCIOBBIX MACCUBOB (ITOUCK MAaKCUMYMOB, MUHUMYMOB, CYMMBI
' WIA KOJHMYECTBA DJIEMEHTOB C 33aJaHHBIMH CBOMCTBAMH) HA OJHOM H3 SI3BIKOB IPOTPAMMHUPOBAHHS
(Python, C++, [Tackans, Java, C#, llIkonsHBIH ATTOPUTMUYECKUH SI3BIK)
4 ITo Teme «MHpOpPMAITMOHHBIE TEXHOIOT MM
Bri0upats crocod npeacTaBieHus TaHHBIX B COOTBETCTBUHU C MOCTABICHHOM 3ajaueit (TaOlMIIbl, CXEMBI,
4.1 rpaduKy, AMarpaMMbl) C HCIHOJb30BAHWEM COOTBETCTBYIOUIMX IPOrPaMMHBIX CpPEICTB 00pabOTKH
JTAHHBIX
49 Hcnonb30BaTh 371€KTPOHHBIE TaOIMIBI Uil 0OpabOTKH, aHAIM3a M BU3yaJIU3allMd YHCJIOBBIX JIaHHBIX, B
TOM YHCJIE C BBIZCIICHHEM JHara3oHa TaOJIHIIbl U YITOPSA0YMBAHNAEM (COPTHPOBKOIA) €TO DIIEMEHTOB
Co3naBaTh M NPUMEHATH B AJIEKTPOHHBIX TaOnuuax ¢GopMynbl Ui pacuy€ToB C HCMOJIb30BAaHUEM
43 BCTPOCHHBIX apu(pmMeTHuecKux QyHKIUN (CyMMHUPOBaHUE U MOACUYET 3HAUYCHHM, OTBEYAIOIIUX 3alaHHOMY
' YCIIOBHIO, cpesiHee apu(MeTHIecKoe, MOMCK MaKCUMAJIBHOTO M1 MUHMMAJIbHOTO 3HaYeHHUs ), aOCOIOTHOH,
OTHOCHTEJIbHOM, CMEIIAaHHOM ajjpecanuu
44 Hcnonp30BaTh 37EKTPOHHBIE TAOIHIIBI TSI YHCICHHOTO MOJICITMPOBAHUS B MPOCTHIX 3a/la4ax M3 PasHbIX

Y4eOHBIX TIPEIMETOB




HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KJIIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

1

udposasi rpaMOTHOCTH

11

KOMHLIOTep — YHUBCPCAJIBHOC BBbIYUCIUTCIIBHOC YCTPOﬁCTBO, pa60Ta101uee 10 Imporpamme. Turnbl KOMIIBIOTCPOB:
NEPCOHANIBHBIC KOMIIBKOTEPBI, BCTPOCHHBLIC KOMIIBKOTCPHBI, CYIICPKOMIIBKOTCPHI. MoOubHBIE YCTpOﬁCTBa. TexHuka
0€30I1aCHOCTH U IIpaBujia pa6OTLI Ha KOMIIBIOTCPC

1.2

OcHOBHbIE KOMIIOHEHTHI KOMIIbIOTE€pa M HX Ha3zHauyeHue. [Ipomeccop. OmepaTMBHAs MU JOJITOBpPEMEHHAsl IMaMSTh.
VYcrpoiictBa BBo#a M BbIBOAAa. CEHCOpHBIM BBOJ, AATYMKH MOOMIIBHBIX YCTpPOICTB, CcpeAcTBa OHOMETPUYECKOU
ayTeHTU(UKALUU

1.3

I/ICTOpI/IH pa3BUTHA KOMIIBFOTECPOB W IMPOrpaMMHOI0O obecneucnus. Iloxonenus KOMIIBIOTCPOB. COBpeMeHHLIe
TCHACHIUN PA3BUTHA KOMIILIOTCPOB. CynepKOMHLIOTCpBI. HapanneanHe BBIYHMCIICHUA. HepCOHaHLHLIﬁ KOMIIBIOTEDP.
Hpoueccop " €ro XapaKTCpUCTUKU (TaKTOBaH qacToTa, pa3p5[)1HOCTB). OHepaTI/IBHaH HaMsThb. I[OJ'IFOBpeMeHHaH IaMsTh.
YCTpOﬁCTBa BBOJa MW BBIBOJIA. O0BéM XPaHUMBIX JaHHBIX (OHCpaTI/IBHaH namMsATb KOMIIBKOTCPA, KECTKUI OUCK U
TBCpI[OTCJ]LHLIﬁ HaKOITUTCIIb, ITIOCTOAHHA ITaMATh CMapT(I)OHa) 1 CKOPOCTH NOCTYIIA JJI1 pa3JIMYHBIX BUIOB HOCHUTENeH

1.4

[IporpammHOe oOecrieueHre KommbloTepa. llpukiamHoe mporpamMmmHoe obOecriedeHne. CHCTEMHOE MPOrpaMMHOE
obOecneuenue. Cucrtembl nporpammupoBanus. [IpaBoBas oxpaHa mporpaMM U JaHHBIX. becrjaTHble M yCIOBHO-
Oecruratapie TporpaMmbl. CBOOOIHOE MPOTPaMMHOE 00ECTICUCHHE

1.5

@aiinbl 1 nanku (katamoru). Tumsl ¢aitnos. CBoiicTBa daiinos. XapakTepHble pa3Mepbl (aiiioB pazIUUHBIX THUIIOB

(cTpaHuIa TEKCTA, AIEKTPOHHAS KHHUTa, (hoTorpadus, 3aruch NeCH!, BUICOKIIHIL, TOJTHOMETPaKHBINA (UIIbM)

1.6

[Tpunnune! noctpoeHus ¢aiinoBeix cucrteM. [lonmHoe nums daiina (manku, katanora). [IyTs k daitny (mamnke, karanory)




QaitnoBelii MeHemkep. Pabora ¢ ¢aiinamu u mankamu (Katajgoramu): CO3/1aHUE, KONUPOBaHUE, IEepeMElICHHE,

L7 NeperMEHOBaHUE U yaajneHue (ailyioB u nanok (katauoros). [louck ¢aiiioB cpercTBamMu onepauoOHHONW CUCTEMbI
1.8 ApxuBanyst JaHHBIX. Vcrionb3oBaHKe IPOrpaMM-apX1UBaToOpoOB
1.9 KomrmbroTepHbie BUPYCHI U APYryue BpelOHOCHbIE porpaMmMbl. [IporpamMmbl i 3a1UThI OT BUPYCOB
OO0benuHenne KoMmboTepoB B ceTb. Cerh MHTepHeT. Beb-cTpanuna, Be6-caiit. CTpyKTypa aapecoB BeO-pecypcos.
1.10 Bpayszep. IlouckoBeie cucrtemsl. [lorck MHGOpPMAuU MO KIIOYEBBIM CIOBaM U MO H300pakeHHI0. J|0CTOBEPHOCTH
nHbopManuy, moxydeHHo! u3 MiHTepHeTa
111 CoBpeMeHHbIE CePBUCHI UHTEPHET-KOMMYHHKAITH
112 CereBoil 3THUKET, 0a30Bbie HOpPMBI MHGOPMAIMOHHOW STHKM W TpaBa npu pabore B cetu Wurepuer. Crparteruu
' 6e3omacHoro noeeaeHus B MIHTepHeTe
2 Teopernueckrne 0CHOBbI UH(POPMATUKHI
WHudopmanus — 0AHO U3 OCHOBHBIX HMOHATHI coBpeMeHHOH Hayku. MH(popMmanys Kak cBeICHHsI, IpeJHa3HAUYCHHbIE JUIs
2.1 BOCIIPUSATHS YEIOBEKOM, M HMH(OpMalus KakK JaHHbIe, KOTOpble MOTYT OBbITh 00paboTaHbl aBTOMATH3UPOBaHHOM
CUCTEMOM
29 JIMCKPETHOCTh JaHHBIX. BO3MOMKHOCTH ONUCAaHUSI HENPEPHIBHBIX OOBEKTOB M MPOIECCOB C MOMOIIBIO JUCKPETHBIX
' naHHbIX. MH}OpMaloHHbIE TPOIECCHI — ITPOLIECCHI, CBA3aHHbBIE C XPAHEHNEM, IPe0Opa30BaHUEM U Nepeiadeil TaHHBIX
CumBoin. Angasur. Momuocts andasuta. PaznooOpaszue s3bIk0B U andaButoB. EcrecTBeHHbIE U (hOpMaIbHbBIE S3BIKH.
23 AndaBuUT TEKCTOB Ha pyccKoM si3bIke. J[BonmuHbIi andaBut. KomnuecTBo BCEBO3MOXKHBIX CIIOB (KOJOBBIX KOMOMHAIIMIA)
' (UKCUpOBaHHOM TMHBI B ABOMYHOM aidasure. [IpeoOpa3zoBanue mobOoro andasBura K aBOWYHOMY. KommuecTBo
Pa3IUYHBIX CIIOB (PUKCUPOBAHHOMN JUIMHBI B al(paBUTE ONpeeIEHHON MOIITHOCTH
24 KoaupoBanue cumMBOJIOB OJHOTO ajigaBuTa C MOMOIIbIO KOJOBBIX CIIOB B JApyroMm aindaBute, KojoBas TabOiula,
' JIEKOIUPOBAHHE
2.5 JlBonunslii kox. [IpencraBienne 1aHHBIX B KOMIBIOTEPE KaK TEKCTOB B TBOMYHOM ali(haBUTE
2.6 Nudopmannonnbiii 00bEM MaHHBIX. BUT — MUHMMaNbHAsS €IWHMIIA KOJMMYECTBA MHGOPMAIMU — JABOWYHBIA paspsil.




Baiit, knmito0aiT, Meradaiit, ruradauT

2.7 CkopocTh niepeiaun JaHHBIX. EQUHUIBI CKOPOCTH Mepenadn NaHHbIX. MickaxkeHne nHpopMaluy Ipy nepeaade
KomupoBanue tekctoB. PaBHOMepHBI Koa. HepaBHomepnbiii koa. KomupoBka ASCII. BocbMHOWTHBIE KOIMPOBKH.
2.8 [Tonstue o xomupoBkax UNICODE. JlekogupoBaHue COOOIIEHUH C HCIHOJBb30BAaHUEM PABHOMEPHOTO U
HepaBHOMepHOro koga. UndopmannoHHbiii 00bEM TeKCTa
29 OOmee mpencraBieHHe O IMGPOBOM IMPEACTABICHUHM ayJUOBU3YAIbHBIX H JPYTUX HENPEPBHIBHBIX JAHHBIX.
' Komuposanue ngera. [[BeroBsie monenn. Monens RGB. 'my6una xoguposanwmsi. [Tanurpa
510 PactpoBoe u BekTOopHOE mpencTaBieHue uzodpaxkenuit. [Tukcens. Onenka nHpopmManoHHOTO 00BEMa rpadudecKux
' JaHHBIX JUJISI pACTPOBOTO H300pakeHUs
511 KonupoBanue 3Byka. PazpsanHocTs 1 yactora nuckperuzanuu. KoamuectBo kaHanoB 3anucu. OLeHKa KOJIUYeCTBEHHBIX
' MapaMeTpoB, CBSI3aHHBIX C MPEACTABICHUEM U XpaHEHHUEM 3BYKOBBIX (hailioB
3 NudopmanimoHHbIe TEXHOJIOTHH
3.1 TexcToBbIE TOKYMEHTBHI U MX CTPYKTYpPHBIE SJIEMEHTHI (CTpaHMIIa, ab3all, CTpOKa, CII0BO, CHMBOI)
3.9 TekcToBBIN TpoIleccOp — MHCTPYMEHT CO3JaHusl, pelakTHpoBaHus u (opmaTupoBaHus TekcToB. [IpaBuia Habopa
' TEKCTa
PenaktupoBanue texcra. CBoiictBa cumBoioB. [lpudt. Tunsr mpudToB (pydreHsie, ¢ 3aceYKaMu, MOHOIIUPUHHBIE).
3.3 [TonyxxupHOe U KypcuBHOE HauepTaHue. CBoWcTBa ab3aleB: TPaHUIIbI, a03aIHBIA OTCTYII, MHTEPBAJI, BHIPABHUBAHHE.
CruneBoe hopmaTtupoBaHue
3.4 CrpykTypupoBanue WHPOPMAIIUKA C MTOMOIMIBIO CITUCKOB U Tabymil. MHOTOypoBHEBBIE cicKu. [loOaBieHue TaOauIl B
' TEKCTOBBIEC TOKYMEHTHI
35 BcraBka m300pakeHHIl B TEKCTOBBIE JOKYyMeHTH. OOTekaHue H300pakeHHUU TEKCTOM. BKIIOYeHHE B TEKCTOBBIM
' JOKYMEHT AuarpaMm u Gopmyi
3.6 [TapameTpsl cTpaHULIbl, HyMepalus cTpaHull. Jlo6aBieHne B TOKYMEHT KOJIOHTUTYJIOB, CCHUTOK
3.7 [IpoBepka npaBonucanus. PaccranoBka mnepeHocoB. ['oyocoBoil BBoa TekcTa. ONTHYECKOE pacro3HaBaHUE TEKCTa.




Kommerotepnsiit nepeBoy. Mcnonb3oBanue cepBUcoB ceTH MHTepHET 1151 00pabOTKU TeKCTa

3.8 3HAKOMCTBO C rpau4ecKuMu pegakTopamu. Pactpossie pucynku. Mcnonb3oBanue rpaduueckux MpUMUTHBOB
Onepanuun peaakTupoBaHus rpaguyeckux 0ObEKTOB, B TOM yHcie HU(pPoBbIX GoTorpaduii: n3MEeHeHne pazMepa, 0opesKa,
3.9 MIOBOPOT, OTpaXKeHHE, paboTa ¢ o0yacTAMH (BBbIACICHUE, KOMUPOBAHUE, 3AJIUBKA I[BETOM), KOPPEKLIUS LBETA, IPKOCTU U
KOHTPAaCTHOCTH
3.10 Bekropnas rpaduka. Co3maHne BEKTOPHBIX PUCYHKOB BCTPOSHHBIMH CPEACTBAMH TEKCTOBOTO MTPOIIECCOPa MITH JIPYTUX
' nporpaMM (npusoxenuil). JlobaBieHrne BEKTOPHBIX PUCYHKOB B JOKYMEHTBI
311 [ToaroroBka MynbTUMEAUUHBIX Npe3eHTanuii. Cnaiin. JloO6aBneHue Ha cnaiin TekcTa U u3o0paxkeHuil. Pabora c
' HECKOJIbKMMHU CJIaiilaMu
3.12 JloGaBienue Ha clail] ayJMOBH3yaIbHBIX JaHHBIX. AHUMaIMs. [ unepcchiiku
8 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMS
1 TeopeTnueckre 0OCHOBbI HHPOPMATHKU
11 HemnosunuronHple ¥ MO3UIIMOHHBIE CUCTeMBbl cunciieHus. Andabut. OcHoBanue. Pa3BépHyTas dopma 3amucu yucia.
' IlepeBo1 B IECATUUHYIO CUCTEMY YMCEJ, 3AMMCAHHBIX B IPYTUX CUCTEMaX CUUCIICHUS
1.2 Pumckas cucrema cuucieHus
JBonunas cucrema cuucinenus. [lepeBon nensix yucen B npeaenax ot 0 qo 1024 B ABOMYHYIO CHUCTEMY CUUCIICHUS.
13 Bocbmepuunas cuctema cunciienus. [lepeBo uncen 3 BOCbMEPUYHOM CUCTEMBI B IBOMYHYIO U AECATHYHYIO CUCTEMBI
' u obpatHo. [llecTHaanaTepuunas cucrema cuucieHus. [lepeBosa uncen u3 mecTHAAATEPUIHON CUCTEMBI B IBOUYHYIO,
BOCHBMEPUYHYIO U JECSITUYHYIO CUCTEMbI U 00paTHO
14 Apudmernueckue onepaniy B JBOUYHON CUCTEME CUMCIICHUS




Jlormyeckue BBICKa3bIBaHMA. Jlormueckne 3HAYCHUS BBICKA3LIBAHUIA. aﬂeMeHTapHBIe 1 COCTaBHBIC BBICKA3bIBaHMA.
Jlormueckue OI€palu: «u» (KOH’BIOHKI_II/IH, JJOTHYECKOC YMHO}KCHI/IG), «HUIIN» (I[I/IS”LIOHKHI/ISI, JJOTHYECKOEC CJ'IO}KCHI/IG),

15 «He» (nmoruueckoe oTpuuanue). Ilpuopurer mnorumueckux onepauuid. OrmnpenereHHe HCTUHHOCTH COCTAaBHOTO
BBICKA3bIBAHUS MPU W3BECTHBIX 3HAYCHUSIX UCTUHHOCTU BXOJSIIMX B HErO 2JIEMEHTAPHBIX BbICKA3bIBAHUI
16 Jlornueckue BblpakeHus. [IpaBuia 3anmucu norudeckux BblpaxkeHui. [locTpoeHue TaONMIl MCTUHHOCTHU JIOTMYECKUX
' BBIPAKEHUI
1.7 Jlorudeckuie 371€MEeHThI. 3HAKOMCTBO C JIOTUYECKUMHU OCHOBAMHU KOMIIBIOTEpPA
2 ANTOPUTMEI B TPOTPAMMHUPOBAHHE
2.1 [Tonsitue anroputMa. McmoaHUTENN aNnrOPUTMOB. AJITOPUTM Kak IJIaH YIPaBICHUS UCIIOTHUTEIEM
2.2 CsaoticTBa anroputMa. CriocoObl 3aITUCH aNTOpUTMAa (CIIOBECHBIN, B BUAE OJI0K-CXEMBI, TPOrpaMma)
AnroputMuueckre KOHCTPYKIMU. KoHCTpykius «ciepoBanuey. JInHeHsbld anroput™M. OTpaHUYEHHOCTHh JTMHEHHBIX
2.3 ITOPUTMOB: HEBO3MOKHOCTb IPEAYCMOTPETh 3aBUCHMOCTb I0CJIEI0BATEIbHOCTH BBIMOJHAEMbIX JEHCTBUI OT
UCXOJHBIX JTAHHBIX
24 KoHcTpyKkius «BeTBIIieHHE»: MOJHAs W HemoyHas (opMbl. BeilonHeHWe U HEBBIOJHEHUE YCIOBHS (MCTUHHOCTH U
' JIO’)KHOCTB BhICKa3bIBaHus). [IpocThie U cOCTaBHBIE YCIOBUS
25 KoHCTpyKIusi «IIOBTOpEHHE»: LMKIbI C 33JaHHBIM YKCJIOM IOBTOPEHUI, C YCIIOBUEM BBINOJIHEHMS, C MEPEMEHHOMN
' ITUKJIa
PazpaboTtka st popMaNbHOTO UCTIOTHHUTENS aITOPUTMa, MIPUBOJIAIIETO K TpeOyeMOMy pe3ylnbTaTy MPH KOHKPETHBIX
26 WCXOJHBIX JaHHBIX. Pa3paboTka HECIOXKHBIX AITOPUTMOB C HCIOIH30BAaHUEM IMKJIOB U BETBICHUH I YIpPaBICHUS
' dbopManbHBIMU HWCHOTHUTENSMU. BEHITIOTHEHHE aNTOpUTMOB BPYYHYI0 U Ha KommbioTepe. CHHTaKCHYeCKHuE U
Joruyeckue omuoku. OTKa3bl
97 Azpik  mporpammupoBanust  (Python, C++, Java, C#, IlkonbHbiii Anroputmuueckuit A3pik). Cucrtema
IPOrPaMMUPOBAHUS: PEAAKTOP TEKCTA IPOTrPAMM, TPAHCIATOP, OTJIATUUK
2.8 ITepemeHHast: TvII, UMs, 3HaUeHHE. Llenble, BEECTBEHHbBIE U CUMBOJIbHBIE [IEPEMEHHBIE




OnepaTop IIpUCBariBaHUA. ApI/I(i)MCTI/I‘IeCKI/Ie BBIPAXKCHUSA U IMOPAAOK UX BBIYUCIICHUS. OHCpaHI/II/I C OCJIbIMH 4YHUCJIaMU:

29 LIEJIOYMCICHHOE JCJIEHUE, OCTAaTOK OT neieHus. [IpoBepka AeaImMOoCTH OHOTO 1IEJIOT0 YHCiIa Ha APYTroe
BerBnenus. CocraBHble YCIOBHS (3allMCh JIOTMYECKHUX BBIPQKEHMM HA HM3y4aeMOM SA3BbIKE INPOTrPaMMMPOBAHMS).
2.10 Haxoxnenne MyUHMMyMa M MakCMMyMa M3 JABYX, TpPEX M 4YETBIpEX 4Mcel. PemeHue KBaJApaTHOrO ypaBHEHUS,
MMEIOLIET0 BEIIECTBEHHbIE KOPHU
911 Jluanorosas oTja/ika MporpamMm: MoIIAaroBO€ BHIIOJIHEHUE, IPOCMOTP 3HAUEHHUM BEIMYUH, OTJIAA0UYHbIH BBIBOJI, BBIOOD
' TOYKH OCTaHOBA
[lukn ¢ ycnoBuem. Anroput™ EBkimja A HaX0XISHUS HAHOOJBIEro OOMIETo JEIHUTENS ABYX HATypaJIbHBIX YHCEI.
2.12 Pa3buenue 3anmucu HaTypajlbHOTO YMCIAa B MO3WUIMOHHOM CHUCTEME C OCHOBAHMEM, MEHBIIUM WU paBHbIM 10, Ha
OTJeNbHBIC ITH(PBI
513 [Tk ¢ mepeMeHHOW. AJITOPUTMBI POBEPKHU AEIMMOCTH OJHOTO IIEJIOT0 YKCIAa Ha APYroe, MPOBEPKH HATypaJbHOIO
' qucJIa Ha IPOCTOTY
214 OO0paboTka CHUMBOJBHBIX JaHHBIX. CHUMBOJBHBIE (CTPOKOBBIE) MepeMeHHble. I[locumBonbHas 00pabOTKa CTPOK.
' IToncuéT yacToThl MOSABJICHUS CUMBOJIA B CTpoKe. BecTpoeHHble GyHKIMU A1t 00pabOTKU CTPOK
515 OmnpeneneHne BO3MOXHBIX pPE3yJbTaTOB pabOTHl alIropuT™Ma IpH 33JaHHOM MHOXKECTBE BXOJHBIX JAHHBIX,
' OTpeziesIeHue BO3MOKHBIX BXOJHBIX JIaHHBIX, IPUBOASIIUX K JaHHOMY Pe3yJbTaTy
9 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Hudposast rpaMOTHOCTH
11 I'moGanbHas cerb MHurepHer. IP-agpeca y3moB. CereBoe XpaHeHHE JaHHBIX. MeETOJbl WHAWBUAYAJIBHOTO |

KOJUIGKTUBHOTO pa3MenieHusi HoBoi uHpopmaiuu B MurepHere. bonbime nanHble (MHTEpHET-AaHHBIC, B YaCTHOCTH




JTAaHHBIC COLMATIBHBIX CETEH)

[TonsTre 00 WHPpOPMAITMOHHON Oe30macHOCTH. YTPo3bl HHPOPMAIIMOHHOW 0€30MacHOCTH Tpu paboTe B Tio0ambHOU
CeTH M METOJbl IpoTUBOACHCTBUS UM. [IpaBuia 6e3onmacHoil ayreHTH(GUKAIMU. 3aIUTa TUYHOM MHPOPMAIIUN B CETH

1.2
NHurepHer. be3onacHele cTpareruu nosefeHus B cetu Murepuer. [IpenynpexaeHue BOBICUECHNs B IECTPYKTUBHbBIE U
KpUMHHAIbHBIE (DOPMBI CETEBOM aKTUBHOCTHU (KMOEpOYUIMHT, GUIIMHT U Apyrue GopMbl)
Buner nestensnoctu B MHTepHeTe. MHTEpHET-CepBUCH: KOMMYHHKAIMOHHBIE CEPBUCHI (IIOYTOBAs Ciiyk0a, BUIEO-
KOH(EpeHII-CBSI3b U JIPYTUE), CIPaBOYHBIC CIYXObI (KapThl, paclUCaHUsl U JAPYTUeE), TOUCKOBBIE CIYXkKObI, CITy>KOBI
1.3 OOHOBJICHHUS MPOrPaMMHOTO oOecrnedeHuss U JApyrue cinyxObpl. CepBUCHI TocyAapCTBEHHBIX yciyr. OOjauHble
XpaHwiHina AaHHbIX. CpecTBa COBMECTHOM pa3pabOTKH JOKYMEHTOB (oHsaliH-odwuckl). [Iporpammuoe obecrieueHue
Kak BeO-CepBHC: OHJIAHOBbIE TEKCTOBBIE U IpaUuECKUe peJaKkTOPhl, CPeibl pa3paboTKU MPorpaMm
2 Teopernueckue 0OCHOBBI HH()OPMATHKH
Monens. 3anaun, pemaemMbie ¢ OMOIILI0 MoaenupoBanus. Knaccudukaiuu moaeneil. MarepuansHbie (HaTypHBIE) U
2.1 nHpopManoHHble Mojaenu. HempepbiBHBIE W JUCKpeTHbIE Mojenu. MmurannonHbsie monenu. UrpoBble MOJENH.
O1ieHKa COOTBETCTBUS MOJIENTH MOAETHPYEMOMY OOBEKTY U IEJIIM MOACITUPOBAHMS
2.2 Tabnuunbie mogenu. Tabnuia Kak MpeCcTaBIeHUE OTHOIICHUS
2.3 basbr nannbix. OTO60p B TAOIUIIE CTPOK, YAOBIETBOPSIONINX 3aJJaHHOMY YCIIOBHUIO
I'pad. Bepmuna, pebpo, myrs. OpHeHTHpOBAaHHBIE M HEOpPHEHTHpOBaHHbIe Tpadsl. [[nuHa (Bec) peOpa. Becopas
24 Matpuna rpada. J[nmuHa myt mexay BepmmHamu rpada. [louck ontumanbHoro mytu B rpade. HavanpHas BepimmHa
' (MCTOYHMK) ¥ KOHEYHas BepIIMHA (CTOK) B OpUEHTUpOBaHHOM rpade. BrlumcneHume komudecTBa MyTed B
HaIMpaBIIEHHOM allUKINYeCKOM Tpade
25 Hepeo. Kopens, BepimuHa (y3en), 1uct, pedpo (ayra) nepeBa. Breicota nepepa. [lomnepeBo. [Ipumeps! ncnons3oBanus
' nepeBbeB. [lepeOop BapHaHTOB C MOMOIIIBIO JIepeBa
26 [lonaTtne MaremMaTW4ecKOM MOAENH. 3ajaud, pellaeMbleé C IOMOIIBI0 MAaTeMaTH4YeCKOTO (KOMIBIOTEPHOIO)

MozenupoBanusa. OTanyMe MaTeMaTHMUECKOM MOJENM OT HAaTypHOM MOJAEIM M OT CIOBECHOIO (JIMTEPATypHOTIO)




OITMCAHU 00BbEKTa

2.7

OTalbl KOMITBIOTCPHOTI'O MOJCIMPOBAHUA: ITOCTAHOBKA 3a4a4u, ITOCTPOCHUC MaTeMaTHUYECKOI MOZCIIN, IporpaMMHas
pcaim3anus, TCCTUPOBAHUC, IMPOBCACHHUC KOMIIBIOTCPHOI'O SKCICPUMCHTA, aHaJIUu3 C€ro pEe3yjIbTaTOB, YTOYHCHUC
MOACIHN

AJTOpPUTMBI U IPOTPAMMUPOBAHHE

3.1

Paz6uenne 3amaun Ha momzagaun. CocTaBieHHE aJTOPUTMOB M MPOTPAaMM C HCIOJIH30BAHUEM BETBIICHUH, IMKIOB U

BCIIOMOI'aTCJIbHBIX AJITOPUTMOB I YIIPABJICHHA UCIIOJIHUTCIIEM WJIW APYTUMU UCITIOJIHUTCIIAMUA

3.2

Tabnuunble BenmuuuHbl (MaccuBbl). OmHoMepHble MaccuBbl. COCTaBICHHE W OTJIAJKa MPOrpaMM, peanu3yromux
THUTIOBBIE AJITOPUTMBI OOPaOOTKM OJHOMEPHBIX YHCIOBBIX MAaCCHBOB, Ha OJIHOM M3 S3BIKOB IMPOTPaMMHPOBAHUS
(Python, C++, Ilackanb, Java, C#, IllkonbHblil AnropuTMudeckuii SI3bIK): 3amolHEHHE YHCIOBOTO MaccHUBa
CIIy4alilHBIMH YHUCJIaMH, B COOTBETCTBHH C (OPMYIION MU MyTEM BBOJAA 4YHCEJ, HAXOXKICHHE CYMMBI DJIEMEHTOB
MACCHUBA, JMHEWHBIM IOWCK 33aJaHHOTO 3HAYEHHUS B MACCHUBE, IOACYET JJIEMEHTOB MAaCCHUBA, YAOBJIETBOPSIOLIMX
3aJJaHHOMY YCJIOBHIO, HAXOKJIEHHE MUHUMAJIHHOTO (MAaKCUMAIBHOTO) 37IeMeHTa MaccuBa. COpTUPOBKA MacCHUBa

3.3

O6pa60TI<a INOTOKa HAOAaHHBIX: BBIYUCICHUC KOJIUYCCTBA, CYMMBI, CPCIAHCTO apI/I(l)MCTI/I‘-IeCKOl"O, MHHHUMAJIBHOI'O H
MaKCUMAJIbHOTO 3HAUYCHUSA 3JICMCHTOB IOCJICAOBATCIIBHOCTH, YAOBJICTBOPAOIINX 3aJdHHOMY YCJIIOBUIO

3.4

VYnpasnenue. Curnan. ObpaTtHast cBs3b. [loyueHne curHanoB oT HIMPPOBBIX TaTYUKOB (KacaHUs, pacCTOSIHUS, CBETA,
3ByKa W JApyroro). [IpuMepsl MCTIONB30BaHUSI MPUHIMIIA OOPATHOW CBS3M B CHCTEMaxX YIPABICHUS TEXHHUECKUMH
YCTPOHCTBAMH, B TOM 4YHCIEe B poOoTOTeXHHKE. [IpuMepbl poOOTH3MPOBAHHBIX CHUCTEM (CHCTEMa YIpPaBICHHS
JBIDKEHUEM B TPAHCIIOPTHOW CHUCTEME, CBaApOYHasl IMHUS aBTO3aBOJIa, aBTOMATH3HUPOBAHHOE YIIPABJICHUE OTOTLICHHEM
JI0Ma, aBTOHOMHAsI CUCTEMa YIPABIICHHS TPAHCIIOPTHBIM CPEJICTBOM U IPYTHE CHCTEMBI)

WHudopmanioHHbIe TEXHOJIOTHH

4.1

[Tonsitue 00 OHJNEKTPOHHBIX TaOnuIax. TUNBI JAaHHBIX B SYEHKax SIEKTPOHHOW TaOmwipl. PemaktupoBanue u
dbopmatupoBanre Tabmui. BcTpoeHHble (YHKIMHM IS TIOMCKA MaKCMMyMa, MHUHHUMyMa, CYMMBI M CPEIHETO
apudmernyeckoro. CopTUpOBKA JaHHBIX B BBIICICHHOM Jauarna3oHe. [loctpoenue nuarpamm (Tuctorpamma, Kpyropas
quarpaMma, ToueuHas quarpamma). Beibop tuma muarpamMmsl




4.2

[Ipeo6pa3zoBanue hopmy npu KonupoBaHuu. OTHOCUTEIbHAS, A0COTIOTHAS M CMELIaHHAas! a{pecalus

VY ciioBHBIC BBIUHMCIICHUS B SJICKTPOHHBIX Ta6J'II/II_[aX. CyMMI/IpOBaHI/Ie u HOIIC‘-IéT 3Ha‘IeHHI>'I, OTBCHUAIOMIUX 3aJaHHOMY

4.3

ycnoButo. O6paboTka 6onbIIMX HAOOPOB JAHHBIX. YHCICHHOE MOJCIIUPOBAHKE B AJICKTPOHHBIX TaOIHIIaX

Posb nHGOPMAIIMOHHBIX TEXHOJOTHI B Pa3BUTHH SKOHOMUKH MHpPA, CTPaHbl, peruoHa. OTKpbIThIE 00pa30BaTeIbHbIC
44 pecypcbl.  IIpodeccun, cBs3anHble ¢ WHPOPMATHKOW ¥ HMHMOPMAIMOHHBIMH TEXHOJOTHUAMH: BeO-au3aiiHep,

MPOrPaMMHUCT, Pa3pabOTUMK MOOWJIBHBIX MPUIIOKEHUHN, TECTHPOBIIMK, apPXUTEKTOpP MPOTPAMMHOIO OOecreueHus,
CHEIHUANIUCT MO0 aHAIN3Y JAHHBIX, CHCTEMHBIN aJIMUHUCTPATOP




HHPOBEPAEMBIE HA OI'D 10 UHOOPMATHUKE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O OBIIET'O OBPA30OBAHUSA

Kox npoBepsiemoro

IIpoBepsiemblie TpeOOBAHUSA K MPEAMETHBLIM pe3yJbTaTaM 02a30BOr0 YPOBHSI OCBOCHUS OCHOBHOM

TpeOOBaHUS o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOT0 00111ero o0pazoBanus Ha ocHoBe PI'OC
1 3HaTh (HIOHUMATBh)
Brnagenue ocHOBHBIMU MOHATHAMH: MHpOpMaIus, nepeaada, XxpaHeHue u oopaboTka nHhopmanuu,
11 QITOPUTM, MOJEeb, UUGPOBOH MPOAYKT U MX HCIOIb30BAaHHE JJIsi pEHIeHHs Y4eOHBIX U
MIPAKTUYECKHX 3a7a4
1.2 Brnanenue moHATHSMU: BBICKA3bIBAHHE, JIOTHYECKAs ONIEPALUs, IOTHIECKOE BEIPAKEHUE
2 VMeTh
21 YMeHne onepupoBaTh €IWHHUIIAMH HW3MEPEeHHs HH(OPMAIIMOHHOTO 00BEMA M CKOPOCTH Tepenadu
' JTAHHBIX
92 YMeHue 3anuchiBaTh U CpaBHUBATH Lienble yrciaa oT 0 10 1024 B pa3nu4HbIX NO3ULIMOHHBIX CUCTEMAX
' CUHCTICHHS C OCHOBaHUAMH 2, 8, 16, BBIMOIHATH apu(METHUECKIE ONEpalliy HaJ HUMHU
93 YMeHne KoAupoBaTh U JIEKOJAUPOBATH COOOIICHNUS O 3a/laHHBIM IPaBUIIaM; TOHUMaHHE OCHOBHBIX
' MPUHIIMIIOB KOAMPOBAHUS MHPOPMAIMK Pa3IMUHON MPUPOABI: TEKCTOBOU, rpauecKoi, ayaro
YMeHue 3amuchiBaTh JIOTHYECKUE BBIPAKEHHSI C WCIOJIb30BAHUMEM JU3BIOHKIUHM, KOHBIOHKIMU U
24 OTPULIAHUS, ONPEAENATh HCTHUHHOCTh JIOTUYECKUX BBIPAXKEHHUH, €CIM HW3BECTHBl 3HAYEHUS
' HMCTUHHOCTU BXOJSIIMX B HEr0 IEPEeMEHHBIX, CTPOUTH TaOIMIBI MCTUHHOCTH [UI JIOTMYECKHX
BBIPQ)XEHUI1; 3aMChIBATh JIOTHYECKHE BBRIPAKEHHS Ha N3y4aeMOM SI3bIKE TPOTPaMMUPOBAHUS
YMeHHe COCTaBJsITh, BBITIONHATH BPYYHYIO M Ha KOMIBIOTEPE HECIOXKHBIE aITOPUTMBI JIJIS
2.5 yopasieHus: ucnonHuTesmu (Yepenamka, YepTéxHUK W ApyrHe); co3daBaTh W OTJIAKHBATh

MporpaMMBbl Ha OJTHOM U3 s3bIKOB TIporpammupoBanus (Python, C++, I1ackans, Java, C#, lIkonsHbII




AnroputMmudeckuit fI3bIK), pealnu3yrolue HECI0KHbIE aITOPUTMbI 00paOOTKH YHMCIOBBIX JAHHBIX C
UCIOJIb30BaHWEM LIMKJIOB U BETBJICHMI, yMEHHE pa3OuBaTh 33/Jayd Ha MOA3aJayd, HCIOJIb30BATh
KOHCTaHTBI, IEPEMEHHBIE U BBIPAKEHUS PA3TUYHBIX TUIOB (UHUCIOBBIX, TIOTUYECKUX, CHUMBOJIbHbIX);
aHAJIM3UPOBATh MPENJIOKEHHBIA aNrOpPUTM, OIpENessaTh, KaKhe pe3ylbTaTbl BO3MOXKHBI IPHU
3aJJaHHOM MHO>KE€CTBE MCXOHBIX 3HAUCHUI

2.6

YMeHHe 3anMcarb Ha U3y4aeMOM S3BbIKE NPOrPaMMHUPOBAHUS AITOPUTMBI IIPOBEPKU JIEIUMOCTH
OJTHOTO IIEJIOT0 YKCia Ha IPYroe, MPOBEpKH HATYpPaTbHOTO YUCIIA HA MPOCTOTY, BBIIEICHUS Up U3

HaTypaJIbHOT'O YHrCJia, IOUCK MAKCUMYMOB, MUHUMYMOB, CYMMbBI YHCI0BOM OoCICaA0BAaTCIBHOCTHU

2.7

Bnanenue ymMeHueM OpueHTUPOBATHCS B UEPAPXUUYECKON CTPYKTYype (haijioBoi cucTemsbl, paboTaTh ¢
(aiiinoBoll cucTeMOii MepCOHATLHOTO KOMITBIOTEPA C MCIIONIb30BaHHEM Tpadudeckoro uHTepdeiica, a
HMMEHHO: CO3/1aBaTh, KOMMUPOBATh, MIEpPEMEIIATh, IEPEUMEHOBBIBATD, YAANSATh U apXUBUPOBAThH (ailibl
Y KaTaJoru

2.8

BJ'[a,HeHI/Ie YMCHHUAMHU W HAaBbIKaMU HCIIOJIB30OBAHUA I/IH(bOpMaIII/IOHHBIX 1 KOMMYHHKAIIMOHHBIX
TEXHOJIOTHI IJI1 TIMOUCKa, XPpaHCHMHA, O6pa6OTKI/I U Tepcaauyn MW aHaJii3a pasjivdHbIX BHI0B

nH(popManun

2.9

YMenue BBIOMpATh CHOCOO MPEACTaBICHHUS JaHHBIX B COOTBETCTBUHU C IOCTABICHHOW 3ajadeit
(Tabnuipl, cxembl, TpaduKH, TUArPaMMBI) C HCIOIH30BAHHEM COOTBETCTBYIOIIUX IPOrPAMMHBIX
CpencTB 00OpabOTKHU TaHHBIX

2.10

YMmenue GpopMaan3oBaTh U CTPYKTYPHPOBATh MHPOPMALIMIO, UCIIONB3Ys JIEKTPOHHBIE TAOIUIBI IS
00paboTKH, aHANIM3a M BU3YyaJM3allUM YHCIOBBIX JAHHBIX, B TOM YHCJIE C BBIIEICHUEM JHara3oHa
TaOIUIBl U YIOPAI0YMBAHUEM (COPTUPOBKOI) €ro 2JIEMEHTOB; YMEHUE NPUMEHSTHh B 3JIEKTPOHHBIX
Tabmuax (opMysasl Uis pacy€éToB C HCHOJIb30BAaHMEM BCTPOCHHBIX (DYHKIMHA, aOCONIOTHOM,
OTHOCHTEJIbHOM, CMEIIAHHOM ajpecaliu; HCIOJIb30BaTh JIEKTPOHHBIE TAOIUIBI JJIS YUCIECHHOTO

MOZCIIMPOBAHUS B ITPOCTHIX 3a/ja4ax U3 PA3HBIX y‘-I€6HI>IX nmpeaMCTOB




HEPEYEHDb 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA OI'3 ITIO HH®OPMATHUKE

Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUSA

Hudposast rpaMOTHOCTH

11

@aiinel 1 manku (katanoru). [Ipuximunel noctpoenus ¢ainoBeix cucteM. [lomHoe umst daiina (mamnku).
[TyTs k daitny (manke). Padora ¢ ¢aitmamu u karaimoramu CpeACcTBaMu ONEPAIIMOHHON CHCTEMBI: CO3/IaHHUE,
KOIIMPOBAHUE, MIEpEeMEIIeHUE, IEPEUMEHOBAaHNE U yAaJeHne aiyioB u manok (karanoros). Tumsl (aitinos.
CoiictBa ¢aitnos. DaiinoBsrii MeHeKep. [lonck (aiiioB cpeacTBaMu ONEepPanOHHON CHCTEMBI

1.2

O6benunenne komnbioTepoB B ceTh. CeTh MHTepHeT. BeO-cTpanuna, BeO-caiir. CTpykTypa aapecoB BeO-
pecypcoB. bpaysep. [louckoBsie cuctemsl. [lorck nHGOpMaIuU MO KIIFOYEBBIM CIOBAM H 110 U300paKEeHHIO.
JlocTroBepHoCTh MH(pOpMayH, monydyeHHoi u3 MutepHera. [P-anpeca y3nos. CeTeBoe XpaHEeHHE TaHHBIX

Teopernueckue 0OCHOBBI HH(OPMATUKH

2.1

JIMCKpPETHOCTh JaHHBIX. BO3MOMKHOCTH ONMCAaHUS HENPEPBIBHBIX OOBEKTOB W IPOLIECCOB C MOMOILBIO
JUCKPETHBIX JTaHHBIX.

CumBon. Ancdasur. MomHocts andasurta. JlBonuHsll angaBuT. KoinyecTBO BCEBO3MOXHBIX CIIOB
(koloBBIX KOMOMHanui) (UKCUpOBAaHHOW UIMHBI B JBOoMYHOM aindasute. [IpeobOpasoBanue 106010
andasura k gBonuHOMY. KonnuecTBo pa3nnyHbIX CJIOB (PUKCUPOBAHHOW JUIMHBI B aj(aBUTE onpeaenEéHHON
MOIIIHOCTH.

KoaupoBanue cuMBOJIOB 0AHOrO aindaBUTa C MOMOINBIO KOJOBBIX CIOB B JIpYroM andaBuTe, KOAOBas
Tabnuna, nekoguposanue. KogupoBanue TekctoB. PaBHOMepHBI koa. HepaBHOMepHBbIi koa. KomnpoBka
ASCIIL. Bocemubutabie koaupoBku. [lonstre o xomupoBkax UNICODE. JlekomupoBaHue COOOUICHHN C
HCIOJIb30BAaHUEM PAaBHOMEPHOT'O U HEpaBHOMEPHOTO Koja. MHbopManimoHHbIi 00bEM TeKCTa

2.2

Nudopmannonusiii 00bEM TaHHBIX. BUT — MUHHMAaNbHAS €IMHUIIA KOJIMYeCTBa MH()OPMALIUUA — TBOUYHBIN

paspsa. EnuHunel usmepeHuss wHPOpMAIMOHHOTO 00BEMa naHHBIX. but, Oaift, kumoOaiiT, meradair,




rurabait. CKopocTh niepeiaun JaHHBIX. EAMHUITBI CKOPOCTH Mepeiauul TaHHBIX

2.3

Konuposanue nBera. [[BeroBsie monenu. Monens RGB. 'my6una xoguposanwst. [Tanurpa.
PactpoBoe u BekTOpHOE mpencTaBieHue nzoOpaxkeHuil. [Tukcens. Onenka MHPOPMALMOHHOTO 00BEMA
rpadMUecKuX JaHHBIX JJIS1 pACTPOBOTO M300paKEeHHUs

2.4

KO,I[I/IpOBaHI/Ie 3BYKa. Pa3p$II[HOCTI> M JyacToTa 3anucu. KomyecTBO KaHaJIOB 3aITMCH.
OHGHKa KOJIMYCCTBCHHBIX MMAPaAMCTPOB, CBA3AHHLIX C IMPCACTABJICHUCM U XPAHCHUCM 3BYKOBbBIX (1)aI>’IJ'IOB

2.5

Heno3ummoHHbIE U MMO3UITMOHHBIE CHCTeMBI cuncieHus. Andasut. OcHoBanue. Pazpépuyras hopma 3amnvcu
yucina. [lepeBoj B AECATUUHYIO CUCTEMY YHUCEIN, 3aITMCAHHBIX B IPYTUX CUCTEMAX CUMCIICHUS.

PumMmckas cucremMa CUUCIEHUS

2.6

JlBouuHasi cucrema cuucienus. [lepeBon menbix uncen B mpegenax ot 0 go 1024 B ABOUYHYIO CUCTEMY
cunciienus. BocbmepuuHnas cucrtema cuncienus. [lepeBo uncen u3 BOCbMEPUYHOW CUCTEMBI B IBOMUHYIO
U JecITHUHYI cucteMbl U oOpatHo. lllectHamuarepuuynas cucrema cuucieHus. IlepeBon umcen u3
[IECTHAIIATEPUYHON CHUCTEMBI B JBOMYHYIO, BOCBMEPUYHYIO M JIECATUYHYIO CHUCTEMBI M OOpaTHO.
ApudmeTrueckue onepanuu B IBONYHON CUCTEME CUUCTICHUS

2.7

Jlorndyeckne BbICKa3bIBaHMA. JIOrMYeCKHE 3HA4Y€HUS BBICKA3bIBAaHMMU. BHCMGHTapHHC n COCTaBHBIC
BBICKa3bIBaHUA. Jlorudeckue Oorepanun:  «u» (KOH’LIOHKI_II/ISI, JIOTHYCCKOC yMHO)KCHI/Ie), CHITN»
(I[I/I3’LIOHKI_II/IH, JOTHUYECCKOEC CJ'IO)KCHI/IC), «KHE» (J'IOI‘I/I‘IeCKOC OTpI/II_[aHI/Ie). HpI/IOpI/ITeT JJOTHYCCKHUX onepaunﬁ.
OHpe,Z[CJ'ICHI/IC HNCTHUHHOCTH COCTAaBHOI'O BBICKA3bIBaAHUS, CCJIN U3BCCTHBI 3HAYCHUA UCTHHHOCTHU BXOOAIIHUX B
HETO 3JICMCHTApPHBIX BBICKa3bIBaHUH. Jlormueckue BBIPpAXKCHUA. HpaBI/IJ'Ia 3aIllMCH JIOTHYCCKHUX BLIpa)KeHPIﬁ.
HOCTpOCHI/IC Ta6J'II/II_[ HNCTUHHOCTH JIOTHYCCKHUX BBIpa)KeHI/Iﬁ

2.8

Jlormueckune 3jaeMeHTh. 3HAKOMCTBO C JIOTHUYECKUMH OCHOBAMH KOMITBIOTEPA

2.9

HCHpepLIBHLIC U TUCKPCTHBIC MOACIIN. MMuTanuoHHbIe MOAESIIH. I/IFpOBBIC MOACIIH. OI_ICHKa aJICKBATHOCTHU
MOJCIIN MOJACIINPYEMOMY OG’BCKTy " [IeJIsIM MOJCIITUPOBAHUA

2.10

Tabmuunbie Mmogenu. Tabnuia kak mpeacTaBieHue OTHOIIEHUs. baspl manHpix. OTOOp B TabmUIlEe CTPOK,
YIOBJICTBOPSIONIUX 32 IAaHHOMY YCJIOBHIO
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I'pad. Bepmmna, pebpo, nmyts. OpueHTHpPOBAaHHBIE W HEOpUEHTHpOBaHHBIC Tpadsl. J[nuHa (Bec) pebpa.
BecoBas marpumna rpada. J{nuHa mytn Mexay BepmmHamu rpada. [louck onTuMambHOTO MyTd B rpade.
HauanbHas BepiimHa (MCTOYHMK) M KOHEYHAsl BepIIMHA (CTOK) B OpUeHTHpOBaHHOM rpade. Beruucienue
KOJIMYECTBA ITYTEeH B HAIIPABICHHOM aIlMKJINYECKOM rpade

2.12

HepeBo. Kopens, Bepmmna (y3ein), auct, pedpo (myra) nepeBa. Bricota nepesa. [logmepeBo. [Ipumepsr
WCTIOJIb30BaHUs IepeBheB. Ilepebop BapraHTOB € TOMOIIBIO IepeBa

AJTOpPUTMBI U IPOTPAMMUPOBAHHE

3.1

CgoiictBa asiroputma. CriocoObI 3aITMCH aITrOpUTMa (CIOBECHBIN, B BUE OJIOK-CXEMBI, IPOrpaMMma).
CocraBiieHHE aNrOpUTMOB M IMPOrpamMM C MCIOJIb30BAaHUEM BETBJICHUM, LIMKJIOB M BCIIOMOTAaTENbHBIX
QITOPUTMOB JUIsl ynpasiieHusa ucnonnuteneM (Pobot, Yepenamka, YeptéxHuk u apyrue). Boinonnenue
QJITOPUTMOB BPYUHYIO U HA KOMIIbIOTEPE

3.2

S3p1k porpammuposanus (Python, C++, ITackans, Java, C#, LLIkonbHbIN AnroputMudeckuii S3bIK).
Cucrema nporpaMMHUpPOBaHUs: PEIAKTOP TEKCTA IPOrpaMM, TPaHCIIATOP, OTIAAUUK.

IlepemenHas: turm, umsi, 3HaueHue. Llenble, BEIIECTBEHHBIE U CUMBOJIBHBIE [IEPEMEHHBIE.

Omneparop npucBanBaHus. Apu(pMETHIECKUE BEIPRXKEHUS U MOPAIOK X BeIYMCIeHUs. Onepaiuy ¢ HelbIMU
YHUCIaMU: LEJIOYUCIIEHHOE JeJeHHe, OCTaToKk OoT jeneHus. BerBinenus. CocTaBHble yCIOBHS (3aIUCh
JIOTMYECKUX BBIPAKEHUI Ha U3y4aeMoM s3bIKe IporpaMMupoBanus). Haxoxnenune MuUHUMyMa

U MakCcUMyMa H3 JByX, TpEX M YEThIpEX uucen. PenieHne KBagpaTHOTO YpaBHEHHUS, HMMEIOILErO
BellecTBeHHbIE KOpHH. Llukn ¢ ycnoBuem. Anroputm EBKimMza aias HaxoXAeHUs HauOOJIbLIEro 0oOIIero
JeTUTENs ABYX HaTypalbHBIX uucell. PazOueHue 3amucu HaTypajJbHOI'O YMcia B MO3ULUOHHOW CHUCTEME C
OCHOBAaHHEM, MEHbIIUM WM paBHbIM 10, Ha oraenpHble HUGPBL. Llukn ¢ nepeMeHHOH. ANTOPUTMBI
IIPOBEPKHU JEIMMOCTH OJHOTIO IIEJIOT0 YKCia Ha APYroe, IPOBEPKH HATypaJIbHOIO YKCIIA HAa POCTOTY

3.3

OO6paboTka CUMBOJBHBIX JaHHBIX. CHUMBOJbHBIE (CTpOKOBbIE) mepeMeHHble. [locumBonbHas oOpaboTka
ctpok. [Toncuér yacToTh! MOSBICHUS CUMBOJIA B CTpOKe. Berpoennsle pyHKIMM 11t 00paboTKH CTPOK

3.4

OnpeneneHre BO3MOXKHBIX PE3yJbTaTOB pabOThl alropuTMa IMpU JAaHHOM MHOKECTBE BXOJHBIX JAHHBIX,




OIIPECACIICHUE BO3MOXHBIX BXOAHBIX JaHHBIX, IIPUBOAAINNX K JaHHOMY PE3YJIbTATy

3.5

TaOnuunble BenuuuHbl (MaccuBbl). OnHoMepHble MaccuBbl. (CocTaBlieHME M OTJIaAKa IPOTPAMM,
pEATM3YIONTUX THIIOBBIE aJITOPUTMBI 00PAOOTKH OJHOMEPHBIX YHCIOBBIX MACCHBOB, HA OJIHOM U3 SI3BIKOB
nporpammupoBanus (Python, C++, ITackans, Java, C#, llIkonpHBIH ATropUTMUYeCKUi SI3BIK): 3aTIOTHEHUE
YHCJIOBOTO MacCHBa CIyYalHBIMH YHWCIIaMH, B COOTBETCTBHU C (OPMYNIOH WM TMyTEM BBOJA YHCEN,
HAXO0XJCHUE CYMMBbI JJIEMEHTOB MAacCUBa, JIMHEHHBIH MOUCK 33JaHHOIO 3HAYEHMs] B MacCHUBE, MOJCYET
JJIEMEHTOB ~ MAacCuBa, YAOBJIETBOPSIOLIMX  3aJaHHOMY  YCIOBHIO, HAaXOXJACHUE MHHHMMAJIBHOTO
(MakcumanbHOTO) 35eMeHTa MaccuBa. CopTupoBka MaccuBa. OO0paOOTKa IMOTOKA JAHHBIX: BBIYHUCIICHUE
KOJIMYECTBA, CyMMbI, CPETHETO apU(PMETUUECKOT0, MUHUMAJIBHOTO U MaKCUMAaJIbHOTO 3HAYEHUSI DJIEMEHTOB

IMOCJICA0BATCIIbHOCTHU, YAOBJICTBOPAIOIIUX 3aJaHHOMY YCJIOBHUIO

3.6

VYuopasnenue. Curnain. OOpartHas cBsa3b. llomyueHwe curHaiaoB OT HUGPOBBIX JAaTYUKOB (HAIpumep,
KacaHHWs, PacCTOSIHUS, CBeTa, 3ByKa). [IpuMepsl MCMONB30BaHUs MPHUHIKIA OOpaTHOW CBS3M B CHCTEMax
yIpPaBICHHUS TEXHUYECKUMH YCTPOMCTBAMH C MTOMOIIBIO0 JATYNKOB, B TOM YHCIIE B pOOOTOTEXHUKE

WNHupopmaninoHHbIE TEXHOJIOTUN

4.1

TexkcToBbIe TOKYMEHTBI U UX CTPYKTYpHBIE 3JIEMEHTHI (CTpaHuLa, ad3al], CTPOKa, CJI0BO, CUMBOJ).
TexkcToBbIil poIlecCOp — MHCTPYMEHT CO3/IaHUsl, pelakTUpOBaHUs U (opMaTHpoBaHUs TeKcToB. [IpaBuia
Habopa Tekcta. PenaktupoBanue tekcra. CpoiictBa cumBoioB. Ipudrt. Tunsl mpudtos (pydneHsle, c
3acedykaMy, MOHOIIMpHHHBIE). [lomykupHoe M KypcuBHOe HauepraHue. CBoiicTBa a03aleB: TI'paHUIB,
a03alHBIi OTCTYN, HHTEpBaji, BbIpaBHMBaHUE. Ilapamerpsl crpanunpsl. CrtuieBoe (opMaTHpoBaHUE.
CrpykTypHrpoBaHue HH(POPMAILIUU C TOMOIIBIO CIIMCKOB U Tabauil. MHOroypoBHeBbIe criucku. Jlo6aBnenue
TaOJIMII B TEKCTOBBIE JIOKyMEHTHl. BcTaBka H300pakeHHH B TEKCTOBbIE JOKYMEHTHL. (OOTekaHue
n300pakeHN TekcToM. BKiloueHHe B TEKCTOBBIM JTOKYMEHT auarpamm, (Gopmyli, HyMEpaluu CTpaHHMIL,
KOJIOHTUTYJIOB, CCBUIOK M IPYI'MX JIEMEHTOB

4.2

PactpoBsie pucynku. Mcnons3oBanue rpaduuecKux MpUMUATHBOB.
Omnepanyu perakTUpOBaHMUS IpauuyecKux OOBEKTOB, B TOM uucie IU(PoBBIX (oTorpaduii: u3mMeHeHue




pa3Mepa, oOpe3Kka, MOBOPOT, OTpakeHue, paboTa ¢ oOnmacTsIMHU (BbLIEICHHE, KONHMPOBAHHE, 3aJHMBKa
L[BETOM), KOPpEKLHMs IIBEeTa, SPKOCTHM M KOHTpacTHOCTH. Bekrtopnas rpaduka. Co3maHue BEKTOPHBIX
PUCYHKOB BCTPOCHHBIMU CpEICTBAMU TEKCTOBOT'O IIpOLiecCOpa WM APYTUX MporpaMMm (MPHUIIOKEHUN).
JloGaBieHne BEKTOPHBIX PUCYHKOB B TOKYMEHTHI

4.3

[lonroroBka MynbTUMEIUNHBIX Npe3eHTauui. Cnaiin. JloOaBieHue Ha ciaid]y TEKCTa U H300pa)KeHUM.
PaGora c¢ HeckompkuMu crnaiinamu. JloOaBieHune Ha cnaiil ayauOBU3YaJbHBIX JAaHHBIX. AHHMAIUS.
I'unepccebuikn

4.4

Tunel AaHHBIX B SYeKax OdJIEKTPOHHOW Talmuubl. PenaktupoBanume u ¢dopMaTupoBaHue TaOIHII.
Berpoennble pyHKuMM A7 TOMCKAa MaKCUMyMa, MHHHMYMa, CYMMBI U CpPEIHEro apu(MeThyecKoro.
CopTupoBKa [aHHBIX B BBIJEIEHHOM aAuama3oHe. [locTpoeHuwe pauarpamMMm (THCTOrpaMMa, KpyroBas
auarpamMma, TodeyHas auarpamma). Bwibop Tuna guarpammbel. [IpeoGpasoBanue Qopmyn npu
konupoBaHuu. OTHOCUTENbHAsA, a0CONIOTHASI U CMEIIaHHAS apecarus

4.5

VYCIOBHBIC BBIYUCIICHUS B 3JEKTPOHHBIX TaOimuiax. CyMMHUpOBaHHE W TMOACUYET 3HAYCHHMA, OTBEYAOIIUX
3alaHHOMY yciioBHi0. O0paboTka OOJbIINX HAOOPOB MAaHHBIX. YHCIEHHOE MOJIETUPOBAHUE B JICKTPOHHBIX
TalIuIax




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET
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