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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo uHGOpPMATHKE HA YPOBHE OCHOBHOT'O 00IIEro 00pa3oBaHusl COCTABJICHA HA
OCHOBE TpeOOBaHMI K pe3yiabTaTaM OCBOCHHS OCHOBHOH 00pa30BaTeNbHOM MPOTPaMMBbI
OCHOBHOTO o00miero obOpaszoBanus, npenacrtaBieHHbix B ®I'OC 00O, a taxxke QenepanbHOM
pabodeii mporpaMMbl BOCTIUTAHUSI.

[Iporpamma mo uapOpMaTHKe AAET MPEACTABICHUE O METIX, O0Iel cTpaTeruu 00yJeHus,
BOCIIMTAaHUS W Pa3BUTUS OOYYAIOMIMXCS CpeACTBaMH HH(POPMATUKKM Ha 0a30BOM YpOBHE,
yCTaHABIMBAaeT  00s3aTeNbHOE  TPEJAMETHOE  COJEpXKaHWEe,  NPEAyCMaTpHBaeT  €ro
CTPYKTYpUPOBAHUE T10 pa3zeiiaM U TeMaM.

[Iporpamma 1o wuHOpMaTHKEe OMpeAeNsieT KOJUYECTBEHHBIE M  KAa4eCTBEHHBIE
XapaKTCPUCTUKU y‘IC6HOl"O Marepuajga i KaKIA0ro roaa HMU3ydCHHUA, B TOM YHCIC JIA
COZIEPKATEIBHOTO HAMOJHEHUS PAa3HOTO BUAA KOHTPOJA (IIPOMEXKYTOYHOW AaTTeCTalluu
oOyuarouuxcs, BCEpOCCUHCKUX MPOBEPOUYHBIX PabOT, FOCYIapCTBEHHOW HTOTOBOW aTTECTAIINN).

[Iporpamma mo mH(pOpMaTUKE SBISIETCS OCHOBOW JIJISi COCTABJICHUSI aBTOPCKUX YUE€OHBIX
porpamMM, TEMAaTHIECKOTO TIAHUPOBAHUS Kypca YIHTEIIEM.

Hemssmu n3ydennss ”HGOPMATHKHA HA YPOBHE OCHOBHOTO 00IIETO 00pa30BaHUS SIBIISIOTCS:

(dbopMupOBaHHE OCHOB MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAayKd HH(DOpPMATUKH, JOCTHIKEHHSM HAaydyHO-TEXHHYECKOTo Iporpecca U
0OLIECTBEHHON PAKTHKY, 32 CUET pa3BUTHS MpeACcTaBIeHU 00 HHGOpMAIIUK KaK O BaKHEHIIeM
CTpaTETHYECKOM pECcypce pa3BHTHsI JMYHOCTH, TOCYIapcTBa, OOMIECTBa, MOHWMAHHS DPOJIU
MH(OPMALMOHHBIX MPOIIECCOB, THPOPMAITMOHHBIX PECYPCOB U MH(OPMALIMOHHBIX TEXHOJIOTHI B
yCIOBUSAX MUGPPOBON TpaHChHOpMAIK MHOTHX cep KU3HU COBPEMEHHOTO 00IIECTBa;

obecrieueHre YCIIOBUM, CIIOCOOCTBYIOIIUX PA3BUTHIO AITOPUTMUYECKOTO MBIIUICHUS Kak
HE0OX0IMMOTO YCIIOBUSA MPO(eccCHnoHaNIbHOM ESTENbHOCTH B COBPEMEHHOM HMH(OPMAaLMOHHOM
o01IecTBe, MPEINoJIararolero CrocoOOHOCTh 00yJaromerocss pa3oWBaTh CIOXKHBIE 3a/add Ha
Oojyiee mpocThie MOA33Jayd, CpPaBHUBATh HOBBIE 3aJaud C 3aJayaMy, PEHIEHHBIMH paHee,
OTPEeNATh IIaru AJs JOCTHKEHUS pe3ybTaTa U Tak Jajee;

(dbopMHpoBaHHEe W DPAa3BUTHE KOMIIETEHIMI OOydaromuxcsi B OOJAaCTH HCHOJB30BaHUS
MH(OPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTHM, B TOM YWCJe 3HAHUI, YMEHUN U HaBHIKOB
paboTel ¢ HHpOpPMAIMEH, MPOrpaMMUPOBAHUS, KOMMYHHKAIMM B COBPEMEHHBIX IH(PPOBBHIX
cpelax B yCIOBUAX oOecrieueHus: HHPOPMAIIMOHHOM 0€30IaCHOCTH JINYHOCTH 00Yy4aroIIerocs;

BOCITUTaHHE OTBETCTBEHHOTO M W30MPATEIBHOTO OTHOLIECHUS K HH(POPMAIHMH C YyYETOM
MPaBOBBIX M JTUYECKUX aCHEKTOB €€ pachpOCTpaHEHUs, CTPEMIICHHUS K TPOJOJDKEHUIO
oOpa3oBaHusi B 001acTH MHGOPMAIMOHHBIX TEXHOJOTHH U CO3UAATEIBHOU JESTEIBHOCTH C
MIPUMEHEHHEM CPEJICTB WH(OPMAITMOHHBIX TEXHOJIOTHA.

HNudopmaruka B 0CHOBHOM 00111eM 00pa30BaHUU OTPAXKAET:

CYIIHOCTb MH(OPMATUKM KaK Hay4yHOW AMCUUIUIMHBL, HU3ydaroleil 3aKOHOMEPHOCTH
NPOTEKaHWsI U BO3MOYKHOCTH aBTOMAaTH3allMd HH(GOPMAIMOHHBIX MPOIECCOB B Pa3IMYHBIX
CUCTEeMaXx;

OCHOBHBIE O00JIACTM MNpHUMEHEHHs HWHGPOPMATUKH, Mpexae Bcero HHGOPMAIMOHHbIE
TEXHOJIOTUH, YIIPaBJIEHUE U COLUAIBHYIO cdepy;

MEeXAUCIUITUHAPHBIN XapakTep HHPOPMATUKU U HHPOPMAITHOHHOM eATEIbHOCTH.

W3yuenne WHPOPMATUKU OKa3bIBAa€T CYLIECTBEHHOE BIIMsSHHUE Ha (OPMHPOBAHUE
MHUPOBO33pEHHUsI 00y4aroIIerocs, ero )XM3HEeHHYI0 MO3MLUIO, 3aKJIaIbIBA€T OCHOBBI MOHUMAHUS
NPUHIKUIOB (QYHKIIMOHUPOBAHUS M HWCHOJB30BaHUS WHQGOPMAIMOHHBIX TEXHOJOTUH Kak



HEOO0XOMMOTO0 HMHCTPYMEHTa MPAKTUYECKH JIIOOOW IEATETbHOCTH M OJHOTO M3 Hambojee
3HAYUMBIX TEXHOJOTUYECKUX JOCTHIKCHHI COBPEMEHHOW NUBUIM3AIMU. MHOTHE TpPEIMETHBIE
3HAHHUS U CIOCOOBI JCSITETLHOCTH, OCBOCHHBIC OOYYAIOIIMMHUCS TIPH W3YUYCHUU HHPOPMATHKH,
HaxXoJsIT MPUMEHEHHE KaK B paMKax 00pa30BaTEIbHOTO MPOIEecca, TaK U B WHBIX JKU3HEHHBIX
CUTYyaIUsiX, CTAHOBSTCS 3HAYUMBIMH i1 (OPMUPOBAHUS KA4eCTB JIMYHOCTH, TO €CTh
OpPUEHTUPOBAHBI Ha (POPMUPOBAHNE METANIPEIMETHBIX U JIMYHOCTHBIX PE3YIHTATOB O0YICHUSI.

OcHoBHble 3amaum yueOHoro mpenmera «WHpopmarukay — cPopMupoBaTh Yy
00yJaroIXcs:

MMOHMMAaHWE TPHUHIMIIOB YCTPONCTBA M (YHKIIMOHUPOBAHUS OOBEKTOB MH(PPOBOTO
OKPY)KCHHUS, MPEACTaBICHUS 00 WCTOPUU W TEHACHIHUAX Pa3BUTHSI HHOOPMATHKH IEpPHOIA
1nppoBoit TpaHchopMaly COBPEMEHHOTO 00IIECTBA;

3HAHMS, YMCHHS ¥ HABBIKH TPAMOTHOW MOCTAHOBKH 33124, BO3HUKAIONINX B MPAKTHICCKOM
JESITEITLHOCTH, JUTSI UX PEIICHUsS C TTOMOIIHI0 WH(OPMAITMOHHBIX TEXHOJIOTHH, YMCHUS U HABBIKU
(hopMaTM30BaHHOTO OMMCAHUS TIOCTABIICHHBIX 33]1ay;

0a3oBbIe 3HAHHUS 00 MHPOPMAMOHHOM MOJEIMPOBAHUH, B TOM YUCIIE O MAaTEMATHUIECKOM
MO/ICTTUPOBAHUH;

3HAHHE OCHOBHBIX AJITOPUTMUYCCKUX CTPYKTYP W YMCHHE NPHUMEHSTH 3TH 3HAHUS IS
MTOCTPOCHHS AJITOPUTMOB PEIICHHS 33134 110 UX MaTeMaTHYCCKUM MOJICIISIM;

YMEHHS W HaBBIKA COCTABJICHUS IMPOCTHIX MPOTPaMM IO IMOCTPOCHHOMY aJTOPUTMY Ha
OJTHOM M3 SI3BIKOB TIPOTPAMMHPOBAHUS BEICOKOTO YPOBHSI,

YMEHHS ¥ HaBBIKH J(PQEKTUBHOTO WCIOJIL30BAHUS OCHOBHBIX THITOB TPUKIIAIHBIX
nporpamMM (TPHIJIOKEHH) 001ero Ha3HauYCeHUsI U MHOOPMAITHOHHBIX CUCTEM JUTSl PEIICHUS C UX
MOMOIIIBI0 MPAKTUYECKUX 3a/ad, BJaJcHHE 0a30BBIMH HOpMAaMH WH(MOPMAIMOHHOW 3THUKU H
mpaBa, 0CHOBaMHU MH(OPMAITMOHHON O€30TTaCHOCTH;

YMEHUE TPaMOTHO HMHTEPIIPETUPOBATh PE3YJbTAThl PEUICHHS TMPAKTHYECKUX 3a1ad C
MOMOIIBI0  WH(MOPMAIIMOHHBIX ~ TEXHOJIOTHH, MTPHUMEHSATh IIOJYYCHHBIE PpE3yJIbTaThl B
MPAKTUYECKON JCSATEIIHOCTH.

Hemn u 3agaun m3ydeHus MHPOPMATUKA HA yYPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
OTIPENENSAIOT CTPYKTYPY OCHOBHOTO COJEpXKaHHs y4eOHOTo MpeaMera B BHUJC CICAYIOIIUX
YETHIPEX TEMATUUYCCKUX PA3/ICIIOB:

¢ poBasi TpaMOTHOCTb;

TEOPETUYECKHE OCHOBBI MHPOPMATUKH;

ITOPUTMBI U TIPOTPAMMHUPOBAHHE;

WH(POPMAIIMOHHBIC TEXHOJIOTHH.

Ha usyuenune madpopmaruku Ha 6a30BoM ypoBHe oTBomuTcs 102 yaca: B 7 kiacce — 34
yaca (1 yac B Henenro), B 8 kinacce — 34 vaca (1 yac B Henenmio), B 9 kimacce — 34 yaca (1 vac B
HEJIEIIO).



COJEPKAHUE OBYYEHUA
7 KJIIACC

Mud¢posast rpaMOTHOCTH

KomnbioTep — yHuBepcajibHOe YCTPOMCTBO 00padOTKH JAHHBIX

Kommnbiorep — yHHBEpcaabHOE BBIYMCIUTENBHOE YCTPOWCTBO, padorarouiee IO
nporpaMMe. THUIBI KOMIIBIOTEPOB: NEPCOHAJIbHBIE KOMIIBIOTEPHI, BCTPOECHHBIE KOMIIBIOTEPHI,
CYIEpKOMIIbIOTEPHI. MOOUIIbHBIE YCTPOMCTBA.

OcHOBHbIE KOMIIOHEHTBl KOMIIbIOTEpAa M UX Ha3HaueHue. [Ipomeccop. OmneparuBHas u
JOJITOBpEMEHHas! MaMsITh. Y CTpoicTBa BBOJA U BbIBOAA. CEHCOPHBIN BBOJ, JaTYMKA MOOMIIBHBIX
YCTPOICTB, cpeicTBa OMOMETPUUECKON ayTeHTU(PHUKALIUH.

Wctopus pa3BuTus KOMIBIOTEPOB M IporpaMMHOro obecnedeHus. [lokosieHus
KOMITIbI0TepOB. COBpEeMEHHbBIE TEHICHIIUN Pa3BUTHsI KOMITbIOTEPOB. CyNepKOMIBIOTEPHI.

[TapannenbHble BBIYUCIECHUS.

[lepconanbHbiit KoMIbloTEp. Ilpomeccop u ero xapakTepUCTHKH (TakToBas 4YacToTa,
paspsaHocTs). OnepatuBHas namsath. JloaroBpeMeHHas maMsiTh. Y CTpOWCTBA BBOJIA U BBIBOJA.
OO0bEM XpaHUMBIX JJaHHBIX (ONEpaTHBHAs NaMATh KOMIIbIOTEpA, KECTKUN M TBEPAOTENbHBIN
JIMCK, TIOCTOSIHHASI TaMATh cMapT(oHa) U CKOPOCTh TOCTYMA JUIsl pa3IMYHbIX BUIOB HOCUTEINEH.

TexHnuka 6e30MacHOCTH U MpaBuiia paboThl HA KOMITbIOTEpE.

IIporpamMmsl M JaHHbIE

[Iporpammuoe obGecnieuenue kommbloTepa. IlpukinagHoe mnporpamMmHOe obecredeHue.
CucremHoe mporpammHoe ooOecmneuenne. Cucrembl mporpamMmmupoBanus. I[lpaBoBas oxpanHa
mporpaMM W JaHHbIX. becniaTHble U ycloBHO-OeciiaTHble mporpammbl.  CBoOOIHOE
porpaMMHO€E o0OecIieueHue.

@aiinel 1 nanku (katamoru). [IpuHnmmel nmoctpoeHus ¢ainoBeix cucteM. [lomHOE MMs
¢daiina (mankum). Ilyte x daiiny (manke). PaGota ¢ daitmamu u Kartajoramu cpeacTBaMu
ONEPALIMOHHOM CUCTEMBI: CO3JaHue, KOMMPOBAaHUE, ITIEPEMELICHUE, IEPEUMEHOBAHUE U YIAJICHUE
¢daiinoB m mamnok (karamoroB). Tumbl (aitioB. CBoiicTBa (aitnoB. XapaKTepHble pa3Mephbl
(baitioB pa3UYHBIX TUIOB (CTpaHHUIIA TEKCTa, JIEKTPOHHAsA KHUTra, (otorpadusi, 3anKch MECHHU,
BUJICOKJIMII, MOJHOMETPAXHbIH (uiabM). ApxuBanusi HaHHbIX. lcrosib30BaHHE MPOrpaMM-
apxuBatopoB. DaitnoBeiii MeHemxkep. [louck QaityioB cpeacTBaMu ONEPaiMOHHO W CUCTEMBI.

KomnbrotepHbie BUPYCHI U Ipyrue BpeIOHOCHbIE MporpaMmbl. [IporpaMMbl Uil 3a1iUThI
OT BUPYCOB.

KoMmnbroTepHblie ceTn

O6benunenne kommbloTepoB B ceTh. Cerb WuTepHer. Beb6-cTpanuna, BeO-cailT.
Crpykrypa aapecoB BebO-pecypcoB. bpayzep. IlouckoBeie cuctembl. Ilouck mubopmammu 1o
KJIIOYEBBIM CJIOBaM U M0 M300pakeHuto. JloCTOBEpHOCTh HH(POPMALUH, TOJIY4YCHHOH U3
HNHurepHera.

CoBpeMeHHbIE CEPBUCHI HHTEPHET-KOMMYHHKAIIH.

CeteBoii 3TuKeT, 0a30Bble HOPMBI HMH(OPMAIMOHHOM STHKM W MpaBa MpU paboTe B
Wntepnere. Ctpateruu 6ezonacHoro noseaeHus B HTepHeTe.

Teopernyeckne 0CHOBBI HHPOPMATHKH

HNudpopmanysa u uHpopManMOHHbIE IPOLECCHI

WNudopmanust — 0HO U3 OCHOBHBIX MOHATUH COBPEMEHHON HAaYKH.



Wudopmanust Kak CBeISHHs, MpeIHa3HAUYCHHbIE JUISI BOCHPUSATHS YEIOBEKOM, U
nHpopManus Kak JaHHbIE, KOTOpbIe MOT'YT ObITh 00pabOTaHbl AaBTOMAaTU3UPOBAHHOMN CUCTEMOIA.

JIMCKPETHOCTh AaHHBIX. BO3MOKHOCTH ONUCAHUS HEMPEPHIBHBIX 0OBEKTOB U MPOIIECCOB C
MOMOIIBIO TUCKPETHBIX JAHHBIX.

WudopmanrioHHbIe TPOLIECCH — MPOIIECCH, CBA3aHHBIC C XpPaHEHUEM, TPEOOpa30OBaHUEM U
repeaaden JaHHbIX.

IIpencraBnenue uagopmanun

CumBon. Andasur. Momuocts andaButa. PaznHooOpaszue S3bIKOB UM aigaBHUTOB.
EcrecTtBennbie M QopmanbHble S3BIKH. AJ(AaBUT TEKCTOB Ha PYCCKOM s3bIKE. J|BOMUYHBIN
anasut. KonmmuecTBoO BCEBO3MOKHBIX CIIOB (KOJOBBIX KOMOHMHAINI) (PMKCHPOBAHHOM TMHBI B
nBonyHoMm angasure. IlpeoOpazoBanue imoOoro andasura Kk aBouMuHOMY. KosnuecTBo
Pa3IMYHBIX CIOB (PUKCUPOBAHHOMW JUIMHBI B aiaBUTE ONpeIeEHHON MOIITHOCTH.

KoaupoBanue cuMBOJIOB OAHOTO ajiaBUTa € MOMOIIBIO KOJIOBBIX CJOB B JIPYyroM
andaBuTe, KOJOBask TaOJINIIA, TEKOTUPOBAHHE.

JBonunblii kon. IlpencraBieHue JaHHBIX B KOMIBIOTEpE KaK TEKCTOB B JIBOMYHOM
andasure.

Nudopmanmonsplii 00b€M TaHHBIX. bBUT — MHUHHManbHas €IWHHIA KOJIMYECTBA
nHGOpPMAIUK — ABOWYHBIA pa3psin. EnuHumb! n3mepeHuss HHPOPMAITMOHHOTO 00BbEMa TaHHBIX.
bur, OaiiT, kuno6aliT, MerabaiT, ruradaiT.

CkopocTb nepenayu JaHHBIX. EJUHUIBI CKOPOCTH Nepeiaul JaHHBIX.

KommpoBanue tekcroB. PaBHOMepHBIH koa. HepaBHomepnsbiii koa. Komuposka ASCII.
BocemubutHbie KomupoBku. [lonstre o komupoBkax UNICODE. [IekoaupoBanue cooOIeHui ¢
WCI0JIb30BAHNEM PABHOMEPHOTO U HEpaBHOMEPHOTO Koja. MHbopmannoHHbIi 00BEM TEKCTA.

Nckaxxenue nHpopmauu npu nepeaaye.

OOmee mnpexacraBiaeHue O IUGPOBOM MPEICTaBICHUHM AayAMOBHU3yalbHBIX U JPYTUX
HEMpPEpPHIBHBIX TAHHBIX.

KomupoBanue mnBera. IlBetoBble momenun. Moxaens RGB. I'myOmna koawpoBaHWsL.
[Tanurpa.

PactpoBoe m  BekTOopHOE TmpeAcTaBieHue — u300paxeHuid. [lukcens.  OrenHka
nH(pOpMaMOHHOTO 00bEMA rpadMueCcKUX JaHHBIX Ul PACTPOBOTO U300paKEHUSI.

Komuposanue 3Byka. PazpsanocTs u yactoTa 3anucu. KojanuecTBo kaHaIOB 3aIlUCH.

OneHka KOJIMYECTBEHHBIX IMMApaMETPOB, CBS3aHHBIX C MPEACTABICHUEM M XpaHEHUEM
3BYKOBBIX (paiiioB.

NudopmannoHHbIEe TEXHOJIOTHH

TexkcToBbIC JOKYMEHTHI

TexkcToBBIE TOKYMEHTHI M UX CTPYKTYPHBIE AJIEMEHTHI (cTpaHUIla, ad3all, CTPOKa, CIOBO,
CUMBOJ).

TexkcToBBIN MpollecCOp — MHCTPYMEHT CO3/aHUs, PEAaKTHPOBaHUS U (HOPMATHPOBAHUS
TekcToB. [IpaBmiia HaGopa Ttekcra. PemaktupoBanue Ttekcra. CoiictBa cumBoiioB. Ilpudrt.
Tunsr mpudToB (pybsieHble, ¢ 3acedykaMu, MOHOIIMPHHHBIE). [lomyXupHoe M KypcHBHOE
HauepTraHue. CBOMCTBa a03aleB: T'paHUIbI, a03alHbIl OTCTYIN, HHTEpBaJ, BHIPABHUBAHMHE.
[TapameTtpsl ctpanunpl. CtuiaeBoe popMaTupoBaHHE.

CrpykTypupoBaHue HMH(pOpPMAIMU C MOMOIIBIO CIUCKOB W Tabauu. MHOroypoBHEBbIE
ciivcku. Jlob6aBieHue TabiuIl B TEKCTOBBIE IOKYMEHTHI.



BcraBka m300pakeHUil B TEKCTOBBIE JOKYMEHTHL. OOTekaHue H300paKEHHH TEKCTOM.
BxitoyeHne B TEKCTOBBINM JOKYMEHT Auarpamm, GopMys, HyMEpaluu CTPaHHII, KOJIOHTHUTYJIOB,
CCBUJIOK U IPYTUX 3JIEMEHTOB.

[IpoBepka npaBonucanus. PaccranoBka nepeHocos. I'oocoBoil BBoa TekcTa. Onruueckoe
pacnio3HaBaHue Tekcrta. KomnberorepHbid nepesoa. Mcnosb3oBanue cepBucoB MHTepHera mis
00pabOTKH TEKCTA.

KomnbrorepHnas rpaguka

3HaKOMCTBO ¢ rpaduyeckuMH pemakropamu. PactpoBbie pucyHku. Mcmonb3oBanue
rpadu4ecKuX MPUMHUTHBOB.

Onepanu  pelakTUpOBaHHsS TpadUUecKuX OOBEKTOB, B TOM 4HCIE LUPPOBBIX
dotorpaduii: uW3MeHEeHHE pa3Mmepa, 00pe3ka, MOBOPOT, OTpaKEeHHE, paboTa C oO0JacCTIMU
(BBLIEIEHNE, KOITMPOBAHHE, 3aJIMBKA IIBETOM), KOPPEKIIMS LIBETA, SPKOCTU U KOHTPACTHOCTH.

Bextopnas rpaduka. Co3naHue BEKTOPHBIX PUCYHKOB BCTPOECHHBIMH CpEICTBaMU
TEKCTOBOTO TIpolleccopa WM JAPYyrux mporpamm (mpuiiokeHuil). JloOaBieHHe BEKTOPHBIX
PUCYHKOB B TOKyMEHTHI.

MyJabTHUMeIUiITHBbIE TIPe3eHTANH

[ToaroroBka MynbTUMeIUUHBIX mpe3eHTanui. Craiin. JloOaBieHue Ha ciaiig TekcTa U
n3o0pakeHuit. Pabota ¢ HECKOIBLKUMHU CJIaliIaMHU.

JloGaBneHue Ha ciail]] ayAMOBU3YyalIbHBIX JTaHHBIX. AHUManus. [ unepccouiky.

8 KVIACC

Teopernyeckue 0CHOBbI HHPOPMATUKH

CucreMbl cUHCJIeHUS

Hemo3urnmonHsle W TO3UIIMOHHBIE CcUCTeMbl cuuciaeHus. Audasut. OcHoBaHUE.
PazBépuyras dopma 3anucu uucna. [lepeBoq B NeCATUUHYIO CHUCTEMY YHCENI, 3allMCaHHBIX B
JIPYTUX CUCTEMaX CYMCIICHHSI.

PumMckas cucTteMa cuuciIeHus.

JBonunas cucrema cuucienus. IlepeBon menbix uumcen B mpexaenax or 0 go 1024 B
JTBOMYHYIO CHCTEMY CYHCICHHS. BocbMepuuHas cuctema cumciieHus. IlepeBon uucen wus
BOCBMEPUYHOM CUCTEMBI B IBOUYHYIO M JICCATHYHYIO cUCTeMbl B oOpaTHo. [llecTHaamarepuunas
cuctemMa cumcieHus. [lepeBon duMcen W3 IIECTHAMIATEPUYHOM CHUCTEMBI B JIBOUYHYIO,
BOCBMEPHUUHYIO U JECITHUHYIO CUCTEMBI U 00paTHO.

ApubdmMeTnueckne ornepalyy B IBOUYHOW CHCTEME CUNCIICHUS.

JIeMeHThI MATeMATHYECKOI JOTHKH

Jlormyeckue BbICKa3biBaHUA. JIornmyeckue 3HAYEHUs BbICKa3bIBAaHUN. DJIEMEHTApHBIE M
COCTaBHbIC BBICKa3bIBaHMSA. Jlormueckwe omnepanuu: «u» (KOHBIOHKIUSA, JIOTHYECKOE
YMHOXEHUE), «UIu» (AU3BIOHKIUSA, JIOTUYECKOE CIOXKEHUE), «HEe» (JOTHYECKOE OTpHUIAHHE).
[Ipuopurer norunueckux onepanuii. OnpeaeneHre ICTAHHOCTH COCTaBHOTO BbICKa3bIBAHUS, €CITU
M3BECTHBI 3HAUYEHUS UICTUHHOCTH BXOJAIIMX B HETO AJIEMEHTAPHBIX BbICKa3bIBaHU. Jlornueckue
BbIpakeHus. [IpaBuia 3amucu JOTMUYeCKUX BbIpaxkeHuil. [locTpoeHue TabMUI[ MCTUHHOCTH
JIOTUYECKHUX BBIPaXKEHUH.

Jloruueckue 37€MEeHThbl. 3HAKOMCTBO € JIOTHYECKUMH OCHOBaMH KOMITbIOTEPA.

AJITOPUTMBI M IPOTPAMMHUPOBAHHE

HcnoJHUTEIN U AJTOPUTMbI. AJITOPUTMHYECKHE KOHCTPYKIIUM



[lonste anropurma. McrnosHUTENW anropuTMOB. AJITOPUTM Kak IUIAH YIPaBJICHUS
HCIIOJIHUTEJIEM.

CgoiictBa anroputMa. CriocoObl 3anmucu ajroputMa (CIOBECHBIM, B BHJE OJIOK-CXEMBbI,
IIpOrpaMma).

ANropuTMHYECKHE KOHCTPYKIMM. KOHCTpyKums «cienoBaHue». JIMHEHHBIN aaropuTMm.
OrpaHu4eHHOCTh JIMHEHHBIX aJrOPUTMOB: HEBO3MOXKHOCTb IIPEIYCMOTPETH 3aBUCUMOCTb
MIOCJIE0BATEILHOCTH BBINOIHAEMbIX JEHCTBUI OT UCXOIHBIX JAHHBIX.

KoHcTpykiusi «BeTBIEHHE»: TIOTHASE U HENOJIHast GopMBbl. BeITIOTHEHNE W HEBBITIOJTHEHNE
yclI0BUs (MICTUHHOCTH U JIOKHOCTb BbICKa3bIBaHus). [IpocThie U cOCTaBHBIE YCIOBHSL.

KoHceTpykiusi «nOBTOpeHUS»: LUKl C 33JaHHBIM YHMCIOM IOBTOPEHUH, C YCIOBHUEM
BBITIOJTHEHMS, C IEPEMEHHON LIUKJIA.

Pa3pabotka s (opManbHOTO HCIOJHUTENS aIrOpUTMA, MPUBOJIAIIETO K TpeOyeMoMy
pe3ynbTaTy MpU KOHKPETHBIX HCXOIHBIX JaHHBIX. Pa3paboTka HECHOKHBIX aJrOPUTMOB C
WCIOJIb30BAHMEM IIMKJIOB M BETBJICHUN MM YIpaBieHUS (POpPMaTbHBIMUA HCHOJHUTENSMH,
TakuMu Kak PobGort, Yepenamka, YepTé&xkHuK. BbINoJIHEHHE alrOpUTMOB BPYYHYIO W Ha
KoMIiptoTepe. CHHTaKCUYeCKHE U Jornueckre omuoku. OTKa3bl.

SA3bIK NIpOrpaMMHpPOBaHUS

S3eik  mporpammupoBanus  (Python, C++, Tlackams, Java, C#, IlIkonbHbIi
AnroputMuyeckuit S3bIk).

Cucrema nIporpaMMUpPOBAHUS: PEIAKTOP TEKCTa IPOrpaMM, TPAHCIISITOP, OTIATUHUK.

[lepemenHnas: tur, ums, 3HaueHue. Llenpie, BemecTBeHHbIE U CUMBOJIbHbIE IEPEMEHHBIE.

Oneparop npucBauBaHus. ApudmeTnyecKue BbIPAXKEHHUS U MOPSAOK HUX BBIUMCICHHUSL
Omnepanuu ¢ 1EeNbIMUA YUCIAMU: LEIOYUCICHHOE JEIEHUE, OCTATOK OT JIEICHUS.

BetBnenusi. CoctaBHbIe yCcIOBUS (3aIIUCh JIOTMUECKUX BBIPAKEHUN HA U3Y4aeMOM SI3bIKE
nporpamMmupoBanusi). HaxoxxneHne MUHUMyMa M MakCUMyMa U3 JIBYX, TPEX U YEThIPEX YHUCEIL.
Penrenne kBagpaTHOro ypaBHEHUS, UMEIOILETO BEIIECTBEHHBIE KOPHH.

Juanorosas oTiaaKa MporpaMM: NOMIArOBOE BBIIOJHEHUE, IPOCMOTP 3HAYEHUI BEJIMYUH,
OTJIAZOYHBIN BBIBO/I, BBIOOP TOYKM OCTAHOBA.

Hukn ¢ ycnoBueM. Anroputm EBxinza amst HaxoxAeHUS HAaUOOJIBIIErO OOIIEro eIUTeNs
JBYX HATypaJbHBIX uncen. Pa3bueHue 3amucu HaTypaabHOTO YKCia B MO3ULMOHHON CHCTEME C
OCHOBaHUEM, MEHbIIUM WK paBHbIM 10, Ha OT/IENbHBIE IIU(PHI.

[ukn ¢ nepeMeHHOU. AITOPUTMBI IPOBEPKH AECIIMMOCTH OJHOIO LIEJIOr0 YUcia Ha APYroe,
MIPOBEPKU HATYpPaJIbHOIO YMCIIA HA IPOCTOTY.

O0OpaboTka  CUMBOJBHBIX  JaHHbIX. CHMBOIBHBIE  (CTPOKOBBIE)  TEpEMEHHBIE.
[TocumBonbHass o00paboTka cTpok. I[lomcdyér wYacToThl TMOSABIEHUS CHUMBOJA B CTpPOKE.
Berpoennbie pyHkuuu 11 06paboTKU CTPOK.

AHaJM3 aJITOPUTMOB

Omnpenenenre BO3MOXKHBIX PE3YyJIbTaTOB Pa0OTHI ajiroputMa MpU JTaHHOM MHOXKECTBE
BXOJIHBIX JAHHBIX, ONPEICICHUE BO3MOXKHBIX BXOJHBIX JAHHBIX, MPUBOJAIIMX K JaHHOMY
pe3yabTaTy.

9 KVIACC

u¢dposasi rpamoTHOCTH
I'no6anbHas ceTb UHTEpHET M cTpaTerun 0e30NMacHOrO NMOBEACHUS B HEeH



I'moGanpHas cers UuTepHer. IP-ampeca y3moB. CereBoe XpaHEHHE NaHHBIX. METOIBI
MH/IMBUIYAIIBHOTO M KOJUIGKTUBHOTO pa3MelieHus HoBoi nHpopmanun B Mutepuere. bospime
JaHHbIe (MHTEPHET-/IaHHbIC, B YACTHOCTH JJAHHBIE COIIMATIBHBIX CeTEN ).

[Tonsitne 06 nHGOPMATMOHHOW OE30MACHOCTH. YTPO3bl HH(DOPMALIMOHHOK 0E30MaCHOCTH
npu pabore B TIOOATBHON CETH W METOABI NPOTUBOJEHCTBHA WM. llpaBmma Oe3omacHoi
ayreHTU(UKanuy. 3amurta JudHOW uHpopmanmu B MHTepHere. besomacHble crparerun
noBeaeHus B MHTepHerte. IlpenynpexieHrue BOBICYCHHS B JCCTPYKTUBHBIC M KPUMHHAIHHBIC
(bopMBI ceTeBOi aKTUBHOCTH (KUOEpOYTMHT, (GUILKHT U Apyrue GopMbI).

Pabora B mH(pOpMaLlHOHHOM NPOCTPAaHCTBE

Buner nestenpHOCTH B MHTEpHETE, MHTEPHET-CEPBUCHI: KOMMYHHKAIIMOHHBIC CEPBHUCHI
(moutoBast ciyx0a, BHIEO-KOH(QEPEHL-CBA3b U JIPYrHe), CIpPaBOYHbIE CIYKObl (KapThl,
pacrnucaHus ¥ JAPYrue), MOMCKOBBIE CITYXKOBI, CIIYKObl OOHOBJICHHS TTPOTPAMMHOTO 00€CTIeUeHUs
u gpyrue ciayxObl. CepBUCHI TOCYyAapCTBEHHBIX yciyr. OOnauHble XpaHWINIIA JAaHHBIX.
CpencTBa COBMECTHOM pa3pabOTKH JOKYMEHTOB (oHJaitH-o¢uckl). [Iporpammuoe obecrieueHue
KaKk BeO-CepBUC: OHJIAHOBBIE TEKCTOBBIE W TIpaUuecKue pedakTOpbl, Cpelbl pa3paboTKu
pOTrpamM.

Teopernyeckue 0CHOBbI HHPOPMATHKH

MopenupoBaHue KaKk MeTO/l MO3HAHUS

Mogenb. 3amauu, pemiaeMble ¢ TIOMOIIBIO MojenupoBanus. Knaccuduxamuu mojenei.
MartepuanbHble (HaTypHble) W HH(DOpPMAIMOHHBIE MOJETH. HemnpepblBHBIE W JTUCKPETHBIC
mozaenu. Wmuranumonnele Moxaenu. WrpoBble Moxenu. OleHka aJeKBaTHOCTH MOJENU
MOJETUPYEMOMY OOBEKTY U LEJIIM MOJETUPOBAHUS.

Tabnuunbie monenu. Tabnua kak NpeacTaBlieHue OTHOIICHUS.

basel nannbx. OTOOpP B Ta0NMIIE CTPOK, YIOBIETBOPSIONUINX 3aJaHHOMY YCIIOBHIO.

I'pad. Bepmuna, pedpo, myrs. OpueHTHPOBaHHBIC M HEOPUEHTUPOBaHHBIC Tpadbl. J[muHa
(Bec) pebOpa. BecoBas marpumnia rtpada. [nuHa myrm Mexnay BepmuHamu rpada. Ilomck
onTUMaibHOrO MyTH B rpade. HavanpHas BepimmvHa (MCTOYHUK) U KOHEYHAs BeplInHa (CTOK) B
OpUEHTHUpOBaHHOM TIpade. BpuncieHne KoaudecTBa MyTeil B HANpaBICHHOM AallMKIMYECKOM
rpade.

Hepeo. Kopenb, BepmmHa (y3ed), JucT, peOpo (ayra) nepea. Bwicota paepesa.
[Mognepeso. [Tpumeps! nucnons3oBanus AepeBbeB. [lepeGop BapHaHTOB ¢ MOMOIIBIO JIEpeBa.

[lonsiTne mMaremaTuyeckol Mojenu. 3agaud, pellaeMble C MOMOIIbI0 MaTeMaTU4YeCcKOro
(KOMIBIOTEPHOTO) MoAenupoBanus. OTaruMe MaTeMaTHYecKo MO OT HATYPHOW MOJENU U
OT CJIOBECHOTO (JIUTEpaTypHOT0) OMHCAHUs 00BEKTa.

Oranbl  KOMIIBIOTEPHOTO  MOJICIMPOBAHMS:  IMOCTAaHOBKA  3a/ayd, IOCTPOCHHUE
MaTeMaTH4eCKOW  MOJeNH, TMporpaMMHas — peanu3anus, TEeCTUPOBaHUE, IMPOBEACHUE
KOMITBIOTEPHOTO SKCIIEPUMEHTA, aHAINU3 €T0 PE3yAbTAaTOB, YTOUHEHHE MOJICTIH.

AJITOPUTMBI U TPOrPAMMHPOBAHHE

Pa3paboTka aJropuTMoB M POrpamMmm

Pa3buenue 3amaum Ha momzamaun. CocTaBieHHWE alTOPUTMOB H TpOTpaMM ¢
WCIOJIb30BAHUEM BETBIIEHUH, IIMKJIOB U BCIIOMOTATENbHBIX aNTOPUTMOB JUIS YIpPaBICHUS
ucnoysHuTeneM PoOOT WM ApyruMH UCTIOTHUTENSIMHU, TakKUMH Kak Yepenamika, YepTEKHUK U
JIPYTUMHU.

Tabnuunbie BenmuuuHbl (MaccuBbl). OmHOMepHBIE MaccuBBI. COCTaBICHHE U OTIAAKa
MPOrpaMM, PEATU3YIOMINX THIIOBBIE AITOPUTMBI 00pabOTKM OJTHOMEPHBIX YHCIOBBIX MAacCHBOB,
Ha OJHOM U3 S3bIKOB mporpammupoBanus (Python, C++, Ilackans, Java, C#, IllkosbHbIit



AnroputMuueckuii  SI3bIK): 3allOJIHEHHWE YMCIOBOIO MAacCHBA CIIydyallHBIMH YHUCJIaMH, B
COOTBETCTBUH € (HOPMYIION MM MyTEM BBOJA YHCEN, HAXOXKJICHHE CYMMBI 3JIEMEHTOB MacCHBa,
JIMHEWHBIM IIOMCK 3aJaHHOIO0 3HA4Y€HUs B MacCuBe, IMOJACYET DJIEMEHTOB MAaCCHBa,
yIOBJIETBOPSIOUINX 33JaHHOMY YCJIOBHUIO, HAaXO0KJIEHUE MHUHUMAJIBHOTO (MaKCHMalIbHOIO)
aneMeHTa MmaccuBa. COpTUPOBKA MACCUBA.

OOpaboTka  MOTOKA  JIAHHBIX:  BBIUMCJIEHME  KOJUYECTBA, CYMMBbI,  CpPEIHETrO

apI/I(i)MeTI/I‘ICCKOFO, MHUHHUMAJIBHOT'O n MaKCHUMAJIbHOT'O 3Ha4YCHUA 3JICMCHTOB
[I0CJIEJOBATEIBbHOCTH, YAOBIETBOPSAIOIINX 33/1aHHOMY YCIOBHIO.
Yupasienue

VYnpasnenue. Curnan. O6parnast cBsizb. llonmydeHne cUrHaIoOB OT HU(PPOBBIX NATYNKOB
(kacaHus, pacCTOSIHUS, CBETA, 3ByKa U JIpyroro). [Ipumepsl ncnonbp30BaHus MPUHIIAIIA OOpAaTHOU
CBSI3M B CHUCTEMAax YIPABJICHHUS TEXHUYECKHMH YCTPOWCTBAMH C MOMOIIBIO JaTYUKOB, B TOM
quclie B pPOOOTOTEXHUKE.

[Ipumepsl  pOOOTH3MPOBAHHBIX CHUCTEM (CHCTeMa  yIpaBJIEHUS JBUKEHUEM B
TPaHCIOPTHOM CHCTEME, CBapOyYHas JIMHUSA AaBTO3aBOJla, ABTOMATU3MPOBAHHOE YIPaBIIEHUE
OTOIUIEHWEM JIOMa, aBTOHOMHAs CHUCTEMa YIPABJICHUS TPAHCIOPTHBIM CPEACTBOM U JPYrue
CUCTEMBI).

NHpopmManoHHbIE TEXHOJIOTHH

DJIeKTPOHHBbIE TA0JIUIbI

[Tonsatue 00 >MeKTPOHHBIX TaOnUIAX. THUIBI JAHHBIX B sUEHKaX SJEKTPOHHON TaOIHIIBI.
PenaktupoBanue u opmarupoBanue tabaui. BerpoeHnnsie GyHKIMU 71 MOMCKA MAaKCUMYyMa,
MUHHUMYMa, CyMMbl U cpeaHero apudmerndeckoro. CopTUpoBKa ITaHHBIX B BBIIECICHHOM
nuamnasone. Iloctpoenne auarpamMm  (TUCTOrpaMma, KpyroBas —JaudarpaMma, TOYeyHas
nuarpamma). Beibop trma quarpaMel.

[IpeobpazoBanue hopmys mpu kKonupoBaHUU. OTHOCUTENBHAS, A0COTIOTHAS M CMEIIaHHAs
azipecarus.

YcioBHbIE BEIYUCICHUS B 3JIEKTPOHHBIX Tabnumax. CyMMUpOBaHHE U MOACYET 3HAYCHHUIA,
OTBEUAIOUIUX 3aJaHHOMY ycloBuio. OOpaboTka OonibliuX HAOOPOB JaHHBIX. YucieHHoe
MOJENTUPOBAHUE B DJIEKTPOHHBIX TaOIUIIaX.

HNudopmManmoHHble TEXHOJIOTHH B COBPEMEHHOM 00111eCTBe

Ponp uHpOpMAIIMOHHBIX TEXHOJOTHI B pPa3BUTUM SKOHOMHMKH MHUpPA, CTpaHbl, PETHOHA.
OTKpBITEIE 00pa30BaTEIbHBIE PECYPCHI.

[Ipodeccun, cBsizanHble ¢ UHPOPMATUKON U WHGOPMALMOHHBIMU TEXHOJOTUSIMU: BeO-
IU3aiHep, MPOrpaMMHUCT, pa3paboTUMK MOOWJIBHBIX MPUIOKEHHUH, TECTUPOBIIUK, apXUTEKTOP
MPOrPaMMHOTO OOeCTieueHus], CIeIMATUCT 110 aHATU3Y JaHHBIX, CHCTEMHBIN aJIMHHUCTPATOP.



IINIAHUPYEMBIE PE3YJIbTATHI OCBOEHMUA ITPOI'PAMMBbI o
NH®OPMATHUKE HA YPOBHE OCHOBHOI'O OBHIEI'O OGPA30OBAHUA

N3yuenne mHPOpPMATHKH HA YpOBHE OCHOBHOTIO 00IIero oOpa3oBaHUs HANpaBJICHO Ha
JNOCTHUXKEHHE OOy4aroIIMMUCS JIMYHOCTHBIX, METAlpeIMETHBIX W IPEAMETHBIX pe3yJIbTaTOB
OCBOEHHUS COJIEp’KaHUs y4eOHOTO MIpeIMeETa.

JIMYHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE pE3yNIbTaThl MMEIOT HANpaBICHHOCTh HA pELIEHUE 3a/Jad BOCIUTAHMS,
Pa3BUTHS U COLMAITM3AIUH 00yJaIOINUXCs CPEACTBAMU y4eOHOTO MTpeaMeTa.

B pesynbrare uszydeHuss mHGOpPMATUKU Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHHs Yy
obOyuarorierocst OynyT chOpMUPOBaHBI CIEAYIONINE TUYHOCTHBIE PE3YJIbTATHl B YACTH:

1) naTpHOTHYECKOr0 BOCTIMTAHUS:

LIEHHOCTHOE OTHOIIIEHHE K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAyYHOMY
HaCJIEIUI0, IOHMMaHue 3Ha4eHUs] HH(OPMATUKU KaK HAyKH B JKU3HU COBPEMEHHOTO OOIIECTBa,
BJIJICHUE JI0CTOBEPHOM MH(pOpMaluell 0 nepeioBbIX MUPOBBIX U OTEUECTBEHHBIX JOCTHKEHUSIX
B 005acTy MH(POPMATUKK U MH(GOPMALMOHHBIX TEXHOJIOTWH, 3aMHTEPECOBAHHOCTh B HAYYHBIX
3HaHUSIX 0 HU(POBOM TpaHCHOPMALIUK COBPEMEHHOTO 00IIECTBA;

2) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OpHEHTAIlMsI Ha MOpaJbHbIE IIEHHOCTH M HOPMBI B CHUTYyallHsIX HPAaBCTBEHHOTO BbIOODA,
TOTOBHOCTH OLIEHMBATh CBOE TMOBEACHHE U IMOCTYINKH, a TaKKe MOBEICHHE M MOCTYIKH JAPYTUX
JIOJE C MO3UIMM HPABCTBEHHBIX M TMPABOBBIX HOPM C YYETOM OCO3HAHMS MOCIEICTBUN
MOCTYIKOB, aKTUBHOE HEMPUITHE aCOLIMATILHBIX MOCTYIKOB, B TOM uncie B UHTepHeTe;

3) rpa:KIaHCKOT0 BOCIIUTAHUSA:

MIPE/ICTaBJICHHE O COLMAIbHBIX HOpPMax M IMpaBWIaX MEXKJIMYHOCTHBIX OTHOUICHHH B
KOJUIEKTHBE, B TOM YHCJIE B COLIMAJIBHBIX COOOLIECTBAX, COOMIOACHNE MpaBuil 0€30MacHOCTH, B
TOM YHCJI€ HaBBIKOB 0€30I1aCHOTO MOBEICHMSI B HHTEPHET-Cpesie, TOTOBHOCTh K pa3HOOOpa3HOi
COBMECTHOM JEATEIbHOCTH MPU BBHINOJHEHUM YYEOHBIX, IMO3HABATEIbHBIX 3a/ay, CO3JIAaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHHE K B3aUMOIOHUMAHHUIO M B3aUMOIIOMOIIM B IMpoliecce 3TOU
y4eOHOM 1eATelbHOCTH, TOTOBHOCTh OLICHUBATh CBOE MOBEJCHHUE U MOCTYIKH CBOUX TOBAapUIIICH
C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBHUI MOCTYIKOB;

4) HeHHOCTell HAYYHOIr0 MO3HAHUSA:

chOpMUPOBAHHOCTH, ~ MHPOBO33PEHUECKHUX  MpejAcTaBiIeHH 00  uHpopmanuu,
MHGOPMALIMOHHBIX  Mpolieccax U HMHPOPMAIMOHHBIX TEXHOJIOTHUSX, COOTBETCTBYIOIIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U OOIECTBEHHOW MPAKTUKU U COCTABJISAIONINX 0a30BYIO
OCHOBY JUIsl TOHUMAHUS CYIIIHOCTH HAYYHOW KapTUHBI MHPA;

HMHTEpEeC K OOYYEHHI0 M TMO3HAHUIO, JIOO03HATENbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa3oBaHNIO0, 0CO3HAHHOMY BBIOOPY HANPABICHHOCTU U YPOBHSI 00Y4YEHHUS B JTaTbHEHIIIEM;

OBJIaJICHUE OCHOBHBIMHU HAaBBIKAMHU HCCIIEIOBATEIbCKON JESITeTbHOCTH, YCTAaHOBKAa Ha
OCMBICJICHHE OTbITa, HAOIIOAEHUIN, TMOCTYNKOB M CTPEMJICHHE COBEpILIEHCTBOBATh IYTH
JOCTHKEHHS HHIUBUYaTbHOTO U KOJJIEKTUBHOTO OJaronony4us;

chOpMUPOBAHHOCTh ~ MH(POPMAIMOHHON  KyJABTYphl, B TOM  YHCJIE€  HaBBIKOB
CaMOCTOSTENIbHOW paboThl ¢ yUeOHBIMHM TEKCTaMH, CIIPAaBOYHON JIUTEPATypol, pa3HOOOpa3HBIMU
cpeAcTBaMU MH(POPMALMOHHBIX TEXHOJOTMH, a TaKXKe YMEHHS CaMOCTOSTENIbHO OIpElelsiTh
LeJIM CBOEro OOydeHHus, CTaBuUTh M (opMynupoBaTh Juid ceOs HOBbIE 3a1aud B yu€be U
[I03HABATEIbHON JIEATENIBHOCTH, Pa3BUBaThb MOTHUBBI M MHTEPECHl CBOEH I103HABATEIbHOMN
NESITEIBHOCTH;



5) popmupoBaHus KyJbTYPbI 310POBbS:

OCO3HAHUE LICHHOCTH JKM3HHU, OTBETCTBEHHOE OTHOILICHUE K CBOEMY 3/I0POBBIO, YCTAHOBKA
Ha 370pOBBI 00pa3 *KU3HU, B TOM YHCIE M 3a CUET OCBOCHHS U COONIIOJIEHUS TpeOOBaHUU
0€301acHOM KCILTyaTalluy CPEeCTB HH(POPMALMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

6) TpyaoBOro BociMTAHUSA:

MHTEpEC K MPAKTUYECKOMY M3Yy4eHHIO mpodeccuid U Tpyaa B cdepax mpodeccuoHaTbHON
NEATeNbHOCTH, CBSI3aHHBIX C HMH(OPMATHKOH, NpPOTpaMMHUPOBAHHUEM M WH(POPMALMOHHBIMU
TEXHOJIOTUSIMU, OCHOBAaHHBIMU Ha JOCTHKEHUSAX HAYKM MH(OPMATUKH U HAYYHO-TEXHUYECKOTO
rporpecca;

OCO3HAHHBII BBIOOp M MOCTPOEHUE WHIMBUIYAIbHOW TpAaeKTOpUH OOpa3oBaHUS U
YKU3HEHHBIX IJIAHOB C YYETOM JINYHBIX U OOIIECTBEHHBIX UHTEPECOB U IOTPEOHOCTENH;

7) 3KOJIOTHY€CKOr0 BOCTIMTAHUSA:

OCO3HAHHKE ITI00ATBHOTO XapaKTepa SKOJIOTHYECKUX IPOOJIEM U MyTeH UX pellieHus, B TOM
quclie ¢ y4€TOM BO3MOKHOCTEN NH(POPMALIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

8) agantamum oOyyamowmerocss K HU3MEHSIOIIUMCH YCJIOBHAM COLHMAIBHON M
NPUPOAHOH Cpebl:

OCBOEHHE OOy4aroImIMMHCS COLMAIBHOTO OIbITa, OCHOBHBIX COLIMAJbHBIX pOJIEH,
COOTBETCTBYIOIIMX BEAYyIIEH JesATeNbHOCTH BO3pacTa, HOPM U TMpaBW OOIIECTBEHHOTO
MOBEACHUS, (OPM COLIMATBLHON KU3HU B TPYIIAX U COOOUIECTBAX, B TOM YHUCIIE CYIECTBYIOIINUX
B BUPTYAJIbHOM IPOCTPAHCTBE.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHble pe3ylbTaThl OCBOCHHS MPOrpaMMbl 1O HHPOPMATHKE OTPAXKAIOT
OBJIaJICHUE YHHUBEpCAITbHBIMU y4eOHbIMU NeUCTBUSIMU - MO3HABaTEJIbHBIMH,
KOMMYHHUKATUBHBIMU, PETYISTUBHBIMH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

Ba3oBble JJornueckue neiicTBusA:

YMEHHE OIpeAessaTh MOHATHS, CO3[aBaTh OOO0OIIEHUs, YCTaHABIMBATh AaHAJIOTHUH,
KJIaCCU(UIIMPOBATh, CAMOCTOSATEIBHO BBIOMPATh OCHOBAaHUS U KPUTEPUU JUIS KiIacCU(UKALIUU,
YCTaHABJIMBATh IPUYMHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH JIOTMYECKUE PACCYKICHUSA, JENaTh
YMO3aK/II04eHUs (MHAYKTUBHBIC, IEAYKTUBHBIC U [0 AaHAJIOTUHU) U BBIBOJIBI;

YMEHHE CO37aBaTh, IPUMEHATH U MPEOOPa30BbIBATH 3HAKH U CUMBOJIBI, MOJETU M CXEMBbI
JUIS pellieHusl y4eOHbIX U M03HABATEIbHBIX 33/1a4;

CaMOCTOSITENIBHO BBIOMpATh CHOCOO pelieHus yuyeOHOW 3afauu (CpaBHHMBATh HECKOJIBKO
BAPUAHTOB pELICHHUS, BbIOMpaTh HamboJee NOAXOMAMMN C Yy4€TOM CaMOCTOSTEIBHO
BBIZICTICHHBIX KPUTEPHUEB).

ba3zoBble uccienoBare/ibcKue 1eHCTBUA:

(dhopMynHupoBaTh BOMPOCHL, (PUKCUPYIOIIUE Pa3pblB MEKIY PEaTbHBIM U KelaTeIbHBIM
COCTOSTHUEM CHUTYalluH, 0OBEKTa, 1 CAMOCTOATEIBHO YCTaHABIMBATH HCKOMOE U JIAHHOE;

OIICHUBATh HA MPUMEHHMOCTh U JOCTOBEPHOCTh HMH(POPMAIIUIO, IMOJYUYEHHYIO B XOJI€
HCCIeA0BaHUs;

MPOTHO3UPOBATh BO3MOXKHOE JallbHEHIee pa3BUTHE TPOIECCOB, COOBITHI H HX
MOCJICJICTBUS B aHAJIOTMYHBIX UJIM CXOJHBIX CUTYAIIUSX, & TAK)KE BBIIBUTATH MPEAMOI0KEHHUSI 00
UX pPa3BUTHUU B HOBBIX YCIIOBUSIX U KOHTEKCTaX.

Padora ¢ undopmanueii:



BBISBJIATH JeUIUT UHPOPMALUH, JAHHBIX, HEOOXOJUMBIX IS PEIICHUS MOCTABICHHON
3a/1a4y;

NPUMEHATh pa3IMYHBIC METOJbI, HMHCTPYMEHTHl M 3alpoChl TNPH IOHWCKE U OTOOpe
uHbOpMAMM WM JAHHBIX M3 HCTOYHUKOB C Y4YETOM MPEUIOKEHHOW y4eOHOW 3amauu |
3aJJaHHBIX KPUTEPUEB;

BBIOMpATh, aHAIN3UPOBATh, CHCTEMATH3MPOBATH W HMHTEPIPETUPOBATH HH(POPMAIUIO
Pa3IMYHbIX BUJIOB U (POPM MPEACTABICHUS;

CaMOCTOSITEJIGHO BBIOMpATh ONTUMAIBbHYIO (OpPMY NpEACTaBICHUS HWHPOPMAIUUA U
WUTIOCTPUPOBATh PELIAEMbIe 33[]a4ld HECIOXKHBIMU CXEMaMU, AUarpaMMaMiy, UHOU rpadukoi u
X KOMOMHAIIUSMU;

OIICHMBATh HAJE&KHOCTh MH(OPMALUU IO KPUTEPHSIM, NPEUIOKEHHBIM YUYUTENIEM WU
c(OpMyIUPOBAHHBIM CAMOCTOSITENBHO;

3¢ ($EeKTUBHO 3aIOMUHATh U CUCTEMATU3UPOBATh HHPOPMALHIO.

KoMMmyHHKaTHUBHBIE YHUBEPCAJIbHbIE YUeOHbIe [1eiiCTBUS

Oo0wenue:

COIIOCTaBJIATH CBOHM CYXACHHUA C CYXKACHUAMU  APYrux Y4YaCTHHUKOB  Jualiora,
0OHapY)KUBaTh PA3JIMYHE U CXOJICTBO MO3UIIHIA;

Hy6J'II/I'-IHO MMpEaACTaBIATH PE3YIbTAThI BBITIOJIHEHHOTO OoIbITa (SKCHepI/IMeHTa,
HCCIeI0BaHUs, TIPOCKTA);

CaMOCTOSITENIBHO BbIOMpATh (QopMaT BBICTYIUIEHHS C YYETOM 3a/ad Mpe3eHTaluu U
O0COOEHHOCTEH ayAUTOPUH U B COOTBETCTBUU C HUM COCTABIIATh YCTHBIE U MHCbMEHHBIE TEKCTHI C
MCI0JIb30BAHNEM WILTIOCTPATUBHBIX MaTEPHUAJIOB.

CoBMecTHas 1€ATEILHOCTD (COTPYAHNUYECTBO):

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYAIbHONW pabOThl IpU
pelIeHUH KOHKPETHOM PoOIeMbl, B TOM YHUCIIE IPU CO3AaHUU MH(OPMALIMOHHOTO IPOAYKTA;

MPUHUMATh 1eJIb COBMECTHON HMH(OPMAIMOHHOM AesITeNbHOCTH TOo cOopy, oOpaboTke,
nepenaue, Gpopmanuzanuu UHPOPMAIMH, KOJUIEKTUBHO CTPOUTH JEHCTBUS MO €€ NOCTHKEHUIO:
pacnpeensaTh poiiu, I0TOBapUBaThCsl, 00CYKIaTh MPOIIECC U Pe3yIbTaT COBMECTHOU pabOThI;

BBITIOJIHATh CBOIO 4acTh PalOThl ¢ HMHpOpMaIued i UHGOPMAIMOHHBIM IMPOTYKTOM,
JOCTUTAsi KAUeCTBEHHOTO pe3ysibTaTa 10 CBOEMY HAIlPaBJICHHUIO U KOOPAUHUPYS CBOU JIEHCTBUS
C IpYrUMH YJ€HAMH KOMaH]IbI;

OIICHUBATh Ka4e€CTBO CBOETO BKJIaAa B 0OUIMII MHPOPMAIIMOHHBIN MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO CPOPMYITHUPOBAHHBIM YYACTHUKAMU B3aUMOJCHCTBUS;

CpaBHHMBAaTh pE3yJAbTaThl C HMCXOJHOM 3aJayeil M BKIAJ KaXKIOT0 YJeHa KOMaHIbl B
JNOCTHKEHHE pPe3yIbTaToOB, Pa3AeisaTh cepy OTBETCTBEHHOCTH M MPOSBIATH TOTOBHOCTH K
MIPEIOCTABJICHUIO OTYETA TIEpe]] TPYIIION.

PeryisiTuBHbIE YHHBepPCAJIbHbIE YUeOHbIe AeilicTBUS

Camoopranm3anus:

BBISIBIISITH B )KMU3HEHHBIX U YYEOHBIX CUTYaAIUSAX MPOOIEMBI, TPEOYIOIINEe PEeIIeHUs;

OpUEHTHPOBATHCSA B PA3IMYHBIX MOJIXOJaX K MPHUHATHIO pelIeHUil (MHIUBUAYaIbHOE
MIPUHSATHE PEIICHUH, TPUHATUE PEIICHU B TPYIIIeE);

CaMOCTOSITENIbHO COCTaBIIATh alNTOPUTM peIIeHHs 3a7aud (WM €ro 4acTh), BBHIOMpATh
croco0 pemieHuss ydeOHOM 3amaud ¢  y4E€TOM UMEIOIIMXCS PECypcoB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBATh MpeyiaraeMble BApUAHThI PEIICHUH;



COCTaBJIATh IJIAaH AEUCTBUN (IUIaH peaju3alid HaMEUYEHHOI'O allfOpUTMa PpELIEHMS),
KOPPEKTHPOBATDH MPEATIOKESHHBIH alTOPUTM C YIETOM MOJTYYSHHSI HOBBIX 3HAHUH 00 M3ydyaeMOM
00BEKTE;

JienaTh BBIOOp B YCIOBHSX NMPOTUBOPEUNBOM MH(OpMALMK U OpaTh OTBETCTBEHHOCTDH 3a
peuieHue.

CamMokoHTpoOJIb (peduiekcus):

BJIAJIETh CIIOCOOAMHU CAMOKOHTPOJISI, CAMOMOTHBAIIMU U pe(IICKCHH;

JlaBaTh OLIEHKY CUTYallUM U MPEAIararh IiaH €€ N3MEHEHUs;

YUUTBHIBaTb KOHTEKCT M MPEABUAETHh TPYIAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTH IpHU
pelieHny yueOHOM 3aauu, aAalTHPOBaTh PEILIEHUE K MEHSIOIIMMCS 00CTOSTENbCTBAM;

OOBSACHATh NPUYUHBI JOCTHKEHHUS (HEJIOCTMIKEHUS) pe3ylbTaToB HHGOPMAIMOHHON
NEeSITeNbHOCTH, JaBaThb OLIEHKY HPHOOPETEHHOMY OIBITY, yYMETh HaXOJWUTh IO3UTHBHOE B
MIPOU3O0IIEAIIEH CUTYalLlHH;

BHOCUTbH KOPPEKTUBBI B JAEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, U3MEHUBLINXCS
CUTYaI1l, YCTAHOBJIEHHBIX OLINOOK, BOZHUKIINX TPYIHOCTEM;

OIICHUBATh COOTBETCTBUE PE3YJIbTaTa LU U YCIOBHSIM.

IOMOLMOHAJLHLIA MHTEJIEKT:

CTaBUTH ce0s Ha MECTO JIPYroro yeiaoBeKa, MOHUMAaTh MOTHBBI 1 HAMEPEHUS IPYroro.

IIpunsiTHe ceds1 U APyrux:

OCO3HaBAaTh HEBO3MO>KHOCTb KOHTPOJIHPOBATH BCE BOKPYI JIaXe B YCIOBUSAX OTKPBITOTO
JI0CTyTIa K JII00BIM 00bEMaM MH(pOpMaLUU.

INPEIMETHBIE PE3YJIbTATbBI

K xonIty o6yueHus B 7 kjacce y oOydaromierocst 0yayT copMHUpOBaHbI CICTYIONINE YMECHHUS:

MOSICHATH Ha MPHUMEPaxX CMBICI MOHATHH «HH(POpMaIusy, «MHPOPMAIIMOHHBIN MPOIIECCy,
«00paboTka HHPOPMALIHKY, «XpPaHEHHE HHPOPMAIIINY, «TIepeaada HHPOpMaIun,

KOJMPOBATh M JICKOJUPOBATH COOOIICHUS IO 33JaHHBIM MPaBUJIaM, JIEMOHCTPUPOBATH
MOHMMAaHUE OCHOBHBIX NPUHIIMIIOB KOJMPOBAaHUS HMH(DOpPMAIMK  PAa3IMYHON  MPHPOIBI
(TexcTOBOM, rpaUUECKOM, ayIno);

CpaBHUBATh JUIMHBI COOOIICHWH, 3allMCaHHBIX B Pa3IMYHBIX al(aBUTaX, ONEPUPOBATH
eIMHUIIAMH U3MEpeHUs1 HH(POPMAITMOHHOTO 00bEMa M CKOPOCTH TIepeiadyr TAHHBIX;

OIICHUBaTh M CpPaBHUBATh pPa3MEPbl TEKCTOBBIX, I'papUUECKUX, 3BYKOBBIX (HailIoOB u
BH1€0(PaiisioB;

MPUBOJMUTH TIPUMEPBI COBPEMEHHBIX YCTPOWCTB XpaHECHUs WM Tepeaadr WHGOpMAIWH,
CPaBHUBATh UX KOJMYECTBCHHBIC XapaKTEPUCTUKH;

BBIJICIISITh OCHOBHBIC ATAllbl B UCTOPUU Y TIOHUMATh TEHICHIIUH Pa3BUTHS KOMITBIOTEPOB U
IIPOrpaMMHOTO 0OecrieueH s,

MoJyyaTh W  HCIOJNB30BaTh HH(OPMALMIO O  XapaKTePUCTHKAX IEPCOHATBHOTO
KOMIIbIOTEpPA M €ro OCHOBHBIX 3JIEMEHTax (IIPOLeccop, ONepaTUBHAs MaMATh, JA0JITOBPEMEHHAs
MaMsTh, YCTPONUCTBA BBOJA-BHIBOJA);

COOTHOCHUTH XapaKTEPUCTUKH KOMITbIOTEpA C 33Ja4aMU, PEIIaeMbIMU C €T0 TOMOIIIBIO;

OpPUEHTUPOBATHCS B MEPAPXUUECKON CTPYKTYype (paiiioBON CHCTEMBI (3alHMCHIBAThH MOJTHOE
ums (aitna (karamora), myTb K ¢aily (kaTtajgory) mo HMMEOIIEMYCsl ONMHCaHUIo (ailoBoi
CTPYKTYpPBI HEKOTOPOTO MH(POPMAITMOHHOTO HOCUTETIS);



pabotath ¢ (aiIoBOM CHUCTEMOW TEPCOHAIBLHOTO KOMITBIOTEPA C HCIIOIH30BAHHEM
rpapuueckoro  umHTepdeiica, a  HMEHHO:  CO3/aBaTh, KONHUPOBAaTh, IEpPEMEILIaTh,
NIEPEMMEHOBBIBATD, YAISATh U apXUBUPOBATH (Dailyibl M KaTaJOTH, HCIIOJI30BaTh AaHTUBUPYCHYIO
porpamMmmy;

NPECTaBIATh  pE3YIbTAaThl  CBOCH  JIEATENBHOCTH B  BHIE CTPYKTYPHPOBAHHBIX
WLTIOCTPUPOBAHHBIX JOKYMEHTOB, MYJIbTUMEIMUHBIX MTPE3CHTAINH;

uckatb MHpopMmanuio B MHTepHere (B TOM 4HCle, IO KIIOYEBBIM CJIOBaM, IIO
M300paKEHMI0), KPUTHUECKH OTHOCUTHCS K HaIEHHON WH(POPMAaIH, 0CO3HABAS OMACHOCTD IS
JUYHOCTH M OOIIECTBa pACIpOCTPaHEHUs BPEJOHOCHON WHGPOpPMAMU, B TOM YHCIE
SKCTPEMUCTCKOIO U TEPPOPUCTHUECKOTO XapaKTePa;

MIOHUMATh CTPYKTYPY aJIpeECOB BEO-PECYpCOB;

MCTIOJIH30BaTh COBPEMEHHBIEC CEPBUCH HHTEPHET-KOMMYHHUKAIINH;

coOmonate  TpeboBaHMsI ~ O€30MAaCHOM  ASKCIUTyaTallUM  TEXHUYECKUX  CPEJCTB
MH(OPMALMOHHBIX U KOMMYHHKAIIMOHHBIX TE€XHOJIOTHMH, COOIIOaTh CETEBON ITHUKET, 0a30BbIe
HOPMBI HH(GOPMAIIMOHHOM STHKH | TpaBa MpH padboTe ¢ MPHIOKEHUSIMHU Ha JIFOOBIX YCTPOHCTBAX
u B MIHTEpHETE, BEIOMpATh O€30TIaCHBIE CTPATETHH MTOBEICHHS B CETH;

MPUMEHSTh METOJIbI MPO(UITAKTUKA HEraTUBHOTO BIMSHUS CPEACTB WH(POPMAIIMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTHI Ha 3I0POBBE MOJIH30BATEIS.

K xoniy o6yuenus B 8 kiacce y oOydaromerocst 0yayT copMHUpPOBaHbI CICTYIONINE YMEHHUS:

MOSICHATh Ha TIPUMEPAX pa3Iuuds MEXJy TO3WIUOHHBIMH ¢ HEMO3UIIMOHHBIMHU
CUCTEMAaMH CUUCIICHUS;

3amuchiBaTh M CpaBHUBATH lenble yuciaa or 0 mo 1024 B pa3iMyHBIX MO3UIMOHHBIX
cucteMax cuucieHus: (¢ ocHoBaHMsIMH 2, 8, 16), BBIMOIHATH apu(PMETHUECCKUE OTICPAIUUA Ha
HUMU;

pPacKpbIBaTh CMBICH IMOHATUN «BBICKA3bIBAHUEY», <WJIOIMYECKasl OINEpalUs), «IOTUYECKOe
BBIPAXKEHUEY;

3alUChIBaTh JOTUYECKUE BBIPAXKEHUS C HMCHOJb30BAaHUEM IU3BIOHKLIHNW, KOHBIOHKIHUHU U
OTPULIAHMS, OIPEAENATh HCTUHHOCTh JIOTMYECKUX BBIPAKEHUW, €CIM HW3BECTHBl 3HAYECHUS
HUCTUHHOCTU BXOJSIIHUX B HErO NMEPEMEHHBIX, CTPOUTH TAOIUIbI UCTUHHOCTU ISl JIOTUYECKHUX
BBIPAKCHUI;

pPacKpbIBaTh CMBICH IOHSATUM «HCIOIHUTENBY, «AITOPUTM», «IIPOrpamMmay, MOHUMAas
Pa3HUIly MEXAY YIOTpeOIeHUEeM STHX TEPMUHOB B OOBIIEHHOM peur U B HUHPOPMATHKE;

OTHCHIBATh AJITOPUTM DEILIEHUS 3aJauyd Pa3INYHbIMH CIOCOOAMH, B TOM 4YHCIIE B BHJE
OJIOK-CXEMBEI;

COCTaBJISITh, BBINOJHATH BPYYHYIO M HAa KOMIIBIOTEPE HECIOXKHbBIE aITOPUTMbBI C
WCIOJIb30BAHMEM BETBJICHUN M IUKIIOB JUIS YIPaBJICHHs MCHOJHUTENAMU, TaKUMH Kak Po0or,
Uepenamka, YepTEKHUK;

WCIOJIb30BaTh KOHCTaHTHl U TEPEMEHHBIE PAa3IMYHBIX TUTOB (YUCIIOBBIX, JIOTHUYECKHUX,
CHUMBOJIbHBIX), a TAKXKE COJEPIKAIINE UX BBIPAKEHUS, HCIIOIH30BATh ONEPATOP MPUCBAUBAHMUS;

HCIIOJIb30BaTh MPHU Pa3padOTKe MpOoTrpamMM JIOTHUECKUE 3HAYCHHS, OTIEPAIlH U BHIPAKECHUS
C HUMU;

aHAJIM3UPOBAThH MPEJIOKEHHBIE aJTOPUTMBI, B TOM YHCIIE€ ONPEIEATh, KAKUE PE3YIbTAThI
BO3MO>KHBI TPU 33JJaHHOM MHOKECTBE MCXOJAHBIX 3HAUEHUH;

CO3/1aBaTh U OTJIAXHBATh MPOTPaMMbI Ha OJIHOM U3 S3bIKOB MporpammupoBanus (Python,
C++, Ilackans, Java, C#, lllkonbHbIil AJNropuTMUYECKUI SI3bIK), peamu3yrolnue HEeCI0XHbIS



AJITOPUTMBI O6pa60TKI/I YUCJIOBBIX OAHHBIX C HCIIOJIB30BAHUEM HUKIOB U BeTBHeHHﬁ, B TOM
YHCJIe PEATM3YIONIUE IMPOBEPKY JCIMMOCTH OJHOTO LIEJIOr0 4YHCia Ha JpYyroe, MPOBEPKY
HaTypaJbHOT'O YHKCJia Ha ITPOCTOTY, BBIACIICHUA ]_[I/I(bp W3 HaTypaJIbHOT'O YHCJIia.

K koHIiry o0y4yeHust B 9 kiiacce y oOygaromnerocs: OyayT cOpMUPOBAHEI CICAYIOIINE YMCHHS:
pa3duBaTh 3a7ayMl HA MOJ3aJa4yH, COCTABIATH, BBINOJHATH BPYYHYIO U HA KOMIIBIOTEpPE
HECJIOKHBIE QJITOPUTMbl C MCIOJb30BAaHUEM BETBJICHMH, LMKJIOB M BCIOMOIaTEJIbHBIX
QJITOPUTMOB JIJIsl YIIPABJIEHUS UCIIOJHUTENIAMHU, TaKUMU Kak Po6ot, Uepenamka, YepTExHUK;

COCTAaBJIATh M OTJIAXHUBATh MPOrPAMMBI, PEAINU3YIOLIUE TUIIOBBIE AITOPUTMbI 00pabOTKU
YHCJIOBBIX IOCJIEI0BATENbHOCTEN WM OJTHOMEPHBIX YHUCIOBBIX MACCUBOB (IIOMCK MAKCUMYMOB,
MUHHMYMOB, CyMMBbI MJIM KOJINYECTBA 3JEMEHTOB C 3a/JIaHHBIMH CBOWCTBAaMH) Ha OJIHOM U3
s1361KOB TiporpamMmupoBanus (Python, C++, TTackans, Java, C#, IlIkoabHBIH AJIrOpUTMHYECKUI
S3bIK);

PacKpbIBaTh CMBICI MOHATHH «MOJEIbY, «MOJCINPOBAHUE», ONPEAEIATh BUABI MOJEIEH,
OILICHMBATh aJIEKBaTHOCTb MOJIEIU MOJEINPYyeEMOMY OOBEKTY U LIEISIM MOJIEIMPOBAHMUS;

HCIO0JIb30BaTh Irpadbl U AepeBbs A MOJAETUPOBAHUS CUCTEM CETEBOI M MepapXHUuecKon
CTPYKTYpPBI, HAXOJUTh KpaTyailiuii myTh B rpade;

BBIOMpATh CHOCOO MpEACTaBIIEHUS JaHHBIX B COOTBETCTBHUHU C TOCTaBJICHHOM 3ajgadeit
(Tabnuibl, cxeMbl, TpaduKy, TUarpaMMBbl) ¢ UCIIOJIb30BAHUEM COOTBETCTBYIOIIUX MPOrPaMMHBIX
cpenctB 0OpabOTKH TaHHBIX,

HCIIOJIb30BaTh DJIEKTPOHHbIE TaOmuIpBl A oOpaOOTKM, aHamM3a W BU3yaJTU3alUU
YHUCJIOBBIX JIAHHBIX, B TOM YHCIIE C BBIJICIECHUEM JHana3oHa TaOaulbl M YNOPAJOYMBAHHEM
(COpTHPOBKOI) €TO DJIEMEHTOB;

CO3/1aBaTh U MPHUMEHATh B OHJICKTPOHHBIX Tabuuuax QopMmynsl i pacu€ToB C
UCIOJb30BAHUEM BCTPOCHHBIX apU(PMeTH4ecKux GYHKUMH (CyMMUPOBaHHE U  MOJCYET
3Ha4eHUH, OTBEYAIOIIMX  33JaHHOMY YCJIOBHMIO, CpeAHee apuU(PMETHYecKoe, IOUCK
MaKCUMaJIbHOTO M MUHHMMAJIbHOIO 3HA4€HUs), aOCOIIOTHOM, OTHOCHUTENbHOH, CMeEIIaHHON
azipecanyu;

UCIOJb30BaTh 3JIEKTPOHHBIE TaONUIBl JUI YHUCIEHHOIO MOJAEIMPOBAHUSA B IPOCTHIX
3aJayax U3 pa3HbIX y4eOHBIX IPEIMETOB;

UCIOJb30BaTh COBPEMEHHBIE HMHTEPHET-CEPBUCHI (B TOM YHUCIIE KOMMYHHUKAI[MOHHBIE
CEpBUCHI, O0JauHble XPaHWIMIIA JAHHBIX, OHJIAWH-IPOrpaMMbl (TEKCTOBBIE U TIpaduyeckue
pelakTopsl, cpebl pa3paboTKH)) B yUeOHOH U OBCEAHEBHOM NESTEIbHOCTH;

IPUBOAUTH IPUMEPHl HCIOJIb30BaHUsI Te€OMH(POPMAIIMOHHBIX CEPBHCOB, CEPBHCOB
rOCyJapCTBEHHBIX yCIyr, 00pa3oBaTeabHbIX cepBUCOB MHTepHeTa B yuyeOHOM M MOBCEIHEBHOU
NeATeNbHOCTH;

UCIOJb30BaTh PA3IMYHble CpPEACTBAa 3alIUThl OT BPEJOHOCHOTO IPOIPaMMHOIO
oOecreyeHus, 3alluaTh MEPCOHAIBHYI0 HH(OPMAIMIO OT HECAHKIIMOHMPOBAHHOTO JOCTyNa U
€ro TOCNIeNCTBUHA (pasIJalleHusi, MOJAMEHBI, YyTpaThl JaHHBIX) C Y4ETOM OCHOBHBIX
TEXHOJIOTUYECKMX M COLUAIBHO-TICUXOJIOTHYECKUX AaCIIEKTOB MCIIOJIb30BAHMs ceTH HTepHer
(cereBass aHOHMMHOCTb, ITU(PPOBOM cjell, ayTeHTUYHOCTh CYOBEKTOB U PECYpCOB, OMACHOCTh
BpPEIOHOCHOTO KOJa);

pacro3HaBaTh TONBITKA W MPENyNpeXkaaTh BOBJEUEHHE ce0sl U OKpYXKarolluxX B
JeCTPYKTUBHBIE M KPUMHHAIbHBIE (POPMBI CETEBOW aKTUBHOCTH (B TOM 4YHCie KUOEpOYITUHT,
(GuIuHr).



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KounyecTBo yacoB
HaumeHoBaHue pa3ie/ioB U TeM JuekTpoHHble (U poBbIE)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
Paznea 1. llndpoBas rpaMoTHOCTH
K _
1.1 OMHIZIOTep YHHBEPCaIbHoc 2 0 0 https://m.edsoo.ru/UPD9STCO1
YCTPOUCTBO 00paOOTKU JaHHBIX
1.2 [Iporpammbl 1 TaHHEIE 4 0 0 https://m.edsoo.ru/RQ81HEYWU
1.3 KommbrotepHsie ceTu 2 0 0 https://m.edsoo.ru/L19DBLLHU
Hroro mo pazueny 8
Pa3znen 2. Teopernueckue 0CHOBbI HH(POPMATHKH
nu
2.1 HpOpMALILS H HH(OPMALHOHHEIC 2 0 0 https://m.edsoo.ru/31DOPK49P
MIPOLIECCHI
2.2 [IpencraBnenue nHbOpMAITIN 9 0 0 https://m.edsoo.ru/WBF0S9ZCV
Hroro mo pazgeny 11
Pa3znen 3. UndopmanmoHHbIe TEXHOJIOTHH
3.1 TexcToBBIE JOKYMEHTHI 6 1 0 https://m.edsoo.ru/CNE4CTH6A
3.2 KommnerorepHas rpaduka 4 0 0 https://m.edsoo.ru/MA6L0113C
3.3 MynbsTUMEIUIHbBIE TPe3eHTaluN 3 1 0 https://m.edsoo.ru/JYYYY5HKY
Hroro no paszneny 13
PesepBHOe Bpems 2 1 0
OBIIEE KOJIMYECTBO YACOB I10 34 3 0
I[TPOTPAMME



https://m.edsoo.ru/UPD9STCO1
https://m.edsoo.ru/RQ81HEYWU
https://m.edsoo.ru/L19DBLLHU
https://m.edsoo.ru/31D0PK49P
https://m.edsoo.ru/WBF0S9ZCV
https://m.edsoo.ru/CNE4CTH6A
https://m.edsoo.ru/MA6L01I3C
https://m.edsoo.ru/JYYYY5HKY

8 KUIIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBO 4acoB

DJIeKTpOHHbIe (LN (POBbIE)

Ne i/ Kourpoububie | IIpakTHyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
Pa3nen 1. Teoperuyeckue 0oCHOBbI HH(POPMATHKH
1.1 CucTeMBbl CUUCIICHUS 6 1 0 https://m.edsoo.ru/SMER3WA20
1.2 DNIeMEHThI MaTEMaTUYECKON JIOTUKH 6 1 0 https://m.edsoo.ru/DMP7TAX30
Hroro no pazgeny 12
Paznen 2. ArroputMsbl 1 NIpOrpaMMUpOBaHHe
nu .
2.1 CHOMHHTCIIL | ITOPHTMET 10 1 0 https://m.edsoo.ru/G5RZO70AW
ANropuTMHYECKUE KOHCTPYKIIHH
2.2 S3BIK MpOTpaMMHUPOBAHUS 0 0 https://m.edsoo.ru/A7SYRVRJO
2.3 AHanu3 anropuTMOB 0 0 https://m.edsoo.ru/POKGBHGO00
Hroro mo pazgeny 21
PezepBHOe Bpems 1 0 0
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME



https://m.edsoo.ru/8MER3WA2O
https://m.edsoo.ru/DMP7TAX3O
https://m.edsoo.ru/G5RZO7OAW
https://m.edsoo.ru/A7SYRVRJ0
https://m.edsoo.ru/P0KGBHG00

9 KUIIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBo 4acoB

DJIeKTpOHHbIe (L (POBbIE)

Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE Pecypchl
padoTsbI padoThI
Paznea 1. llndpoBas rpamoTHOCTH
I'moGanpHas cets HTEpHET M CTpaTe
1.1 HODAIRHAZ CCTh TUTTCPHET I CTPATErit 3 0 0 https://m.edso0.ru/M27Y8144E
0€301macHOTO TTOBEJICHUS B HEH
Pa6
1.2 aboTa B MH(OPMALHOHHOM 3 0 0 https://m.edsoo.ru/NGZ0UIOE9
MIPOCTPAHCTBE
Hroro mo pazueny 6
Paspnen 2. Teopernyeckue 0CHOBbI HHPOPMATHKH
2.1 MopenupoBanue Kak METO/1 MO3HAHUS 8 1 0 https://m.edsoo.ru/DGM34BVUL
Hroro mo pazgeny 8
Pa3znen 3. AnroputMbl 1 MpOrpaMMHUpPOBaHue
3.1 PazpaboTka anropuTMoB U IporpamMm 1 0 https://m.edsoo.ru/MD5WV172T
3.2 VYmpasnenue 0 0 https://m.edsoo.ru/GKKEIRZFU
Hroro mo pazgeny 8
Paznen 4. UndopmanmoHHbie TEXHOJIOTHH
4.1 DNIEKTPOHHBIC TAOTHIIBI 10 0 0 https://m.edsoo.ru/HT451019V
HNudopmanioHHbIe TEXHOIOTHH B
4.2 Qopwan 1 0 0 https://m.edsoo.ru/6 WEQ7HYED
COBPEMEHHOM OO0I11eCTBE
Hroro no paszneny 11
PeszepBHoOe Bpems 1



https://m.edsoo.ru/M27Y8144E
https://m.edsoo.ru/NGZ0UI0E9
https://m.edsoo.ru/DGM34BVUL
https://m.edsoo.ru/MD5WV172T
https://m.edsoo.ru/GKKEIRZFU
https://m.edsoo.ru/HT45IO19V
https://m.edsoo.ru/6WEQ7HYED

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

34




IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne i/t

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIE pecypchl

Kommnerorep — yHuBepcanbHoe
BBIYHMCIUTENBHOE YCTPOICTBO, paboTarolee

1 1 https://m.edso0.ru/6SEEBHIFV
o mporpamme. TexHnka 6€30MacHOCTH U
npaBuiia paboOThl HA KOMIIBIOTEPE
HUcro COBpeME € TeHJIe

2 TOPHA i COBPEMEHIBIE TEHICHINH 1 https://m.edsoo.ru/7LAXEGTAP
Pa3BUTHS KOMITHIOTEPOB
[Iporpa oe obecrieyeHre KOMITbIoTepa.

3 POTAMMEL FICICIHE KOMILIOTED 1 https://m.edso0.ru/51IMOL0141
[IpaBoBast 0xpaHa MporpaMM U JaHHBIX
Daii .0

4 afl JIbLH AT, LICHOBHBIC OTIEpAlliti © 1 https://m.edsoo.ru/R5BIYWLHT
(haiimamMu ¥ ankamMu
A a a . Ucnone3oBanue

5 PXUBALIE JAHHBIX. LICHONE30BAMH 1 https://m.edsoo.ru/ZBVAPNOJ3
MIPOrpaMM-apXuBaTOPOB
K €pHbIE e

6 OMABIOTEPHPIC BUPYCHL 1 dHTHBHPYCHR! 1 https://m.edsoo.ru/XXZEEQBH9
MIPOrpaMMBbl
K I

7 OMIbHOTEpHBIC CeTH. TTOHCK HHpopMaLH 1 https://m.edso0.ru/T1801C62S
B cetd IHTEpHET
CepBHCHI HHTEPHET-KOMMYHHUKALIUM.

8 CereBoii aTuker. CtpaTeruu 6€30MacHOro 1 https://m.edso00.ru/3FOQX20Q7Z4
noBeaeHus B UHTepHeTe

9 Nudopmanus u qanabie https://m.edsoo.ru/QLLTKFAS80

10 WHpopmaloHHbIe TPOLIECChI 1 https://m.edso0.ru/R4AGZWVISY
P 0 .

11 43HO0OPA3HE A3LIKOB H Al(aBHTOB 1 https://m.edsoo.ru/46DOC1MQ1

EctecTBeHnnbie u (I)OpMaJIBHBIC A3BIKHA



https://m.edsoo.ru/6SEEBH9FV
https://m.edsoo.ru/7LAXEGTAP
https://m.edsoo.ru/5IMOL014I
https://m.edsoo.ru/R5BIYWLHT
https://m.edsoo.ru/ZBVAPNOJ3
https://m.edsoo.ru/XXZEEQBH9
https://m.edsoo.ru/TI80IC62S
https://m.edsoo.ru/3FOQX2QZ4
https://m.edsoo.ru/QLLTKFA80
https://m.edsoo.ru/R4GZWV9SY
https://m.edsoo.ru/46DOC1MQ1

JiBonunsii andasur. [IpeodpasoBanue

12 https://m.edsoo.ru/DVHLTACX7
mo6oro andaBuTa K JBOUYHOMY
[IpencraBnenue na OMIIBIOTEPE Ka

13 PEACTARICHIE AAMHRIX B KOMILIGTEPE Kalk https://m.eds00.ru/SDXNOD50A
TEKCTOB B IBOMYHOM aJI(l)aBI/ITe
E 3Mepe opMa

14 UHHLBL HSMEPCHHS HHGOPMALITH i https://m.eds00.ru/LOHOGLHOU
CKOPOCTH TIepeauu JaHHBIX
K .P

15 OAMIPOBARHE TERCTOB. FABHOMCPHDIC 1 https://m.edsoo.ru/VWHQ997FY
HCPaBHOMCPHBIC KOABI

€KOJIMPOBaHUE COOOIICHUIA.

16 Jlexomposasi . m,,HHH https://m.edsoo.ru/WFEBQO90OCC

NudopmanrionHsiil 00bEM TEKCTa
OBOE€ IpeJ/ICTaBJICHHE HETIpe

17 HngpoBoe Mpe/CTaBICHHE HONPEPHIBHEIX https://m.eds00.ru/C74FZTZY9
JaHHBIX
Konnposanne ngera. Onenka

18 MH(POPMAITMOHHOTO 00BEMA IPAPUIECKUX https://m.eds00.ru/09JVVNY9Y
JAHHBIX JUISI pAaCTPOBOTO M300pakeHUs

19 Konuposanue 3Byka https://m.edsoo.ru/BLQ8BUIHX
Pese i K o

20 > p‘]‘sHHH JPOT CRORIPOTIRHERL pa ,(,) ra o https://m.edsoo.ru/l0CVNG5H1X
teme "[IpencraBnenue nunpopmaruu'y
T

21 CKCTOBBIC JIOKYMCHTRL, HX BBOA 1 https://m.edsoo.ru/QR7MWF1XM
peAaKTUPOBAHUE B TEKCTOBOM IpOIleccope

22 dopMaTHUpPOBaHNE TEKCTOBBIX IOKYMEHTOB https://m.edso00.ru/GORAK7DID

23 [Tapametpsl cTpanuibl. COUCKU U TaOIULIBI https://m.edso0.ru/USH2MSPYM
B 0

24 CTABKA HETCKCTOBBIX ODBEITOB B https://m.edsoo.ru/YSB7Z72F6
TEKCTOBBIE JOKYMEHTBI
nu

25 HTCIDIGRTYLHBIC BOSMOMHOUTH https://m.edsoo.ru/IGEUSOUF2
COBPEMEHHBIX CUCTEM 00pabOTKH TEKCTOB

26 O00011IeHNE U cCUCTEMATH3AIMS 3HAHUN 110 httos://m.edsoo.ru/MWID202KG

TeMe «TekcToBbIe JOKYMCHTBI»



https://m.edsoo.ru/DVHLTACX7
https://m.edsoo.ru/SDXN0D5OA
https://m.edsoo.ru/LOHOGLHOU
https://m.edsoo.ru/VWHQ997FY
https://m.edsoo.ru/WFEBO9OCC
https://m.edsoo.ru/C74FZTZY9
https://m.edsoo.ru/09JVVNY9Y
https://m.edsoo.ru/BLQ8BUIHX
https://m.edsoo.ru/0CVNG5H1X
https://m.edsoo.ru/QR7MWF1XM
https://m.edsoo.ru/G9RAK7D9D
https://m.edsoo.ru/USH2MSPYM
https://m.edsoo.ru/YSB7Z72F6
https://m.edsoo.ru/IGEU8OUF2
https://m.edsoo.ru/MWJD202KG

I'paduueckuii penakrop. PactpoBbie

27 1 https://m.edsoo.ru/VVO9R4QAONI
PUCYHKH
O

28 HMepaIITH PEAAKTHPOBAHS rpagHieciix 1 https://m.edso0.ru/F6KDSQWOM
00BEKTOB

29 Bekropnas rpaduka 1 https://m.edsoo.ru/RSORGY59R
O06o01enre U cucTeMaTru3alus 3HaHui 110

K .

30 reme «Kommpiorepras rpaduka 5 1 https://m.eds00.ru/2B7RXLXYB
[TpoBepounas paborta / Bcepoccuiickas
poBepoyHas paboTa
Peseprubrit ypok. O6001eHNE 1

31 cucrtemarusanus 3HaHui / Becepoccuiickas 1 https://m.edso00.ru/O3PMDI76P
MpoBepoyHasi paboTa
H o

32 OHFOTOBKavMyHBTHMeHHHHHX 1 https://m.edsoo.ru/EEKD5SOHO
Mpe3CHTAIHI

6 .

33 Jlobapuietivte Ha claitil ay MOBH3YaNbHEIX 1 https://m.edsoo.ru/EX0ZXANBG
TAHHBIX, aHUMAIIMX U TUTIEPCCHUIOK
006006 7

34 odILerHe 1 CHCTeiw ATH3AMHA SHAHWH 1O 1 https://m.edsoo.ru/IGOK35DD8
TeMe «MyIbTUMEIUITHBIC TIPE3CHTAITUNY

OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34



https://m.edsoo.ru/V9R4QA0NI
https://m.edsoo.ru/F6KD5QWOM
https://m.edsoo.ru/RS9RGY59R
https://m.edsoo.ru/2B7RXLXYB
https://m.edsoo.ru/O3PMDI76P
https://m.edsoo.ru/EEKD5SOHO
https://m.edsoo.ru/EX0ZXANBG
https://m.edsoo.ru/IGOK35DD8

8 KUIIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe N (ppoBbIe

Ne i/ Tema ypoka
Bcero o0pa3oBaTejibHbIE PeCypPChI

Hermoz 0 € U 1103 o € CHCTE

1 TOSHIHOMHBIC 1 HOSHHHMOTHRIC CHETEMBL 1 https://m.eds00.ru/0H168N1NG
CUHCJIEHUS

2 Pa3Bepnyras popma 3anucu uncia 1 https://m.edsoo.ru/OIXKRYJ1S
JIBonuHas cuctema CUMCIEHUS.

3 ApubdmMeTnueckue orneparuu B TIBOUYHOU 1 https://m.edsoo.ru/AMWEF8DE4Z
CHUCTEME CUNCIICHUA
BocbemepuuHas cucrema cunciaeHus https://m.edso00.ru/3K4YL1TKU

5 [IlecTHaguaTepuyHas CUCTEMA CUUCIICHUS 1 https://m.edsoo.ru/F6X7LQJXY
O00011IeHNE U CHCTEMATH3a 3HAHWH 110

6 HHCHHIE 1 CHETCMATHSAMHA SHAHIH T 1 https://m.eds00.ru/232W830CB
TeMe «CHCTEMBI CUHMCICHUSDY

7 Jlorndeckne BBICKA3bIBAHUS https://m.edso0.ru/QGSRGFKDY

8 Jlornyeckue onepamnuu «m», KUy, «HE» https://m.edsoo0.ru/S4ARZCE5V
OmpenenieHrne UCTHHHOCTH COCTaBHOTO

9 e 1 https://m.edsoo.ru/QKFMNWFLY
BBICKa3bIBaHUS

10 Ta0auiel HCTUHHOCTH https://m.edsoo.ru/QAAE7XDH3

11 Jlornueckue 31eMEHTHI https://m.edso0.ru/6CNEKHGME
KontpoabHas padora mo TeMe «IJIEMEHTHI

12 p P B 1 https://m.edso0.ru/lJZFVQ4V57
MaTeMaTUIECKOH JJOTUKIY
[longarne anropurma. Mcnoanurean

13 p 1 https://m.edso0.ru/TIVJTTCAB
aIrOpUTMOB
CsotictBa anropurma. CoocoObl 3aucu

14 p 1 https://m.edso0.ru/V4Y2MAATG
anropuTMa

15 AnropurMuuecKkas KOHCTPYKLIMS 1 https://m.edsoo.ru/D988TRCEV



https://m.edsoo.ru/0H168N1NG
https://m.edsoo.ru/OIXKRYJ1S
https://m.edsoo.ru/AMWF8DE4Z
https://m.edsoo.ru/3K4YL1TKU
https://m.edsoo.ru/F6X7LQJXY
https://m.edsoo.ru/232W83OCB
https://m.edsoo.ru/QGSRGFKDY
https://m.edsoo.ru/S4ARZCE5V
https://m.edsoo.ru/QKFMNWFLY
https://m.edsoo.ru/QAAE7XDH3
https://m.edsoo.ru/6CNEKHGME
https://m.edsoo.ru/JZFVQ4V57
https://m.edsoo.ru/TJVJTTCAB
https://m.edsoo.ru/V4Y2MAATG
https://m.edsoo.ru/D988TRC8V

«crne0BaHue». JINHEVHBIN alIrOpUTM

AnropurMuueckasi KOHCTPYKLIMS

16 1 https://m.edsoo.ru/ XEVM28ZWT
«BETBIICHUEY: MTOJTHASI ¥ HENOJHAS (POPMBI

17 fjg;’f:;;j:f“a" KOHCTPYIIIA 1 hitps://m. eds00.ru/UAUTXUT1H

18 ®opmManabHOE UCTIOJHEHUE AITOPUTMA 1 https://m.eds00.ru/QV6XREQW4
Pa3paboTka HECTOKHBIX aITOPUTMOB C

19 HCIIOJIb30BAHMUEM LUKIIOB JIJI YIIPABJICHUS 1 https://m.edsoo.ru/UEWNJTKA1
(hopMaTHEHBIMH UCTIOTHUTEIISIMA
Pa3paboTka HECTOKHBIX aITOPUTMOB C

20 WCII0JI30BAHUEM ITUKJIOB U BETBJICHUH IS 1 htts://m. eds00.ru/LAUXHL AQO
yrpasiaeHus: GopMaTbHBIMH
WCTIOJTHUTEIISIMHU

21 BrimonHenue anroputMoB 1 https://m.edsoo.ru/SOA9R13NF
O060061eHre u cucTeMaTu3alus 3HaHu| 1o

22 TeMe «VIcnoJIHUTEN! 1 aNrOpUTMBI. 1 https://m.edsoo.ru/DBRI6AUS9
ANropuTMHYECKHE KOHCTPYKIIUM»

23 AL3biic nporpamMupoBarits. CHeTeMa 1 https://m.edsoo.ru/VYYOSREH1
MIPOrPaMMUPOBAHUS

24 [Tepemennbie. OnepaTop NpUCBauBaHUS https://m.eds00.ru/QQ36SYH4V

25 [IporpammupoBaHue JMHEUHBIX aJITOPUTMOB https://m.eds00.ru/5W74026S3

26 PaspaboTica porpas, coaepAantix 1 https://m.edsoo.ru/UQ1S3BIVJ
OTIepaTop BETBJICHUSA

27 Jluanorosas oTJIajika mporpaMm 1 https://m.edsoo.ru/IAWIO5NJ7

28 [{ukn ¢ ycnoBueM 1 https://m.edsoo.ru/FY31SPT94

29 [ukn ¢ nepemeHHON 1 https://m.edsoo.ru/U6AHGBO3K

30 O06paboTka CHUMBOJIBHBIX JAHHBIX 1 https://m.edso0.ru/WXMKYQO7X



https://m.edsoo.ru/XEVM28ZWT
https://m.edsoo.ru/U4U7XUT1H
https://m.edsoo.ru/QV6XREQW4
https://m.edsoo.ru/UEWNJTKA1
https://m.edsoo.ru/1AUXHLAO0
https://m.edsoo.ru/5OA9R13NF
https://m.edsoo.ru/DBR96AU59
https://m.edsoo.ru/VYY0SREH1
https://m.edsoo.ru/QQ36SYH4V
https://m.edsoo.ru/5W74OZ6S3
https://m.edsoo.ru/UQ1S3BIVJ
https://m.edsoo.ru/IAWI05NJ7
https://m.edsoo.ru/FY31SPT94
https://m.edsoo.ru/U6AHGB03K
https://m.edsoo.ru/WXMKYQO7X

31

O06o01IeHne U cucTeMaTu3anus 3HaHu| TI0
TeMe «SI3bIK MPOrpaMMHUPOBAHHSD
[IpoBepounas padota / Bcepoccuiickast
poBepoYHasi pabora

https://m.edso0.ru/QQQP3FENCD

32

PesepBHeIii ypok. O600IICHNE 1
cucTreMaru3anys 3HAaHUM U yMEHUH 110
Kypcy HHpopMaTHKH 8§ Kiacca /
Bcepoccuiickas mpoBepouHas paboTa

https://m.edsoo.ru/VI701RLPK

33

Ananu3z anroputMoB. Omipesienenue
BO3MOXHBIX PE3YJIbTATOB PaOOTHI
a.]'Il"OpI/ITMa HpI/I 3a1aHHOM MHOXCECTBEC
BXOIHBIX TAHHBIX

https://m.edsoo0.ru/OHBV45L LN

34

Ananu3 anroputmoB. OnpeneneHue
BO3MOKHBIX BXOJHBIX JAaHHBIX,
MIPUBOJAIINX K TaHHOMY pe3yiIbTaTy

https://m.edsoo.ru/71W3GZ5A8

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34



https://m.edsoo.ru/QQQP3FNCD
https://m.edsoo.ru/VI701RLPK
https://m.edsoo.ru/0HBV45LLN
https://m.edsoo.ru/71W3GZ5A8

9 KUIIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe N (ppoBbIe

Ne i/ Tema ypoka
Bcero o0pa3oBaTejibHbIE PeCypPChI

I'no0ansnas cetb Murtepuer. IP-agpeca

1 P P 1 https://m.eds00.ru/UB3JIKBQYM
y3JI0B. bonbiiue naHHbie

2 NudopmannonHas 6e30macHOCTb 1 https://m.edsoo.ru/303AH11JB
VY4er noHATHS 00 MHPOPMAITIOHHOM
0

3 €30IMaCHOCTH TP CO3/IaHUH KOMIUIEKCHBIX 1 httos://m.edsoo.ru/SEZUEIEX]
nH(OPMaLMOHHBIX 0OBEKTOB B BUJIE BEO-
CTpaHMI]

4 Buns! nestensHocTH B cetn MHTEpHET 1 https://m.eds00.ru/9H98AEQGS5
OO0J1auHbIe TEXHOJIOIMH. VcIoib30BaHue

5 . 1 https://m.edsoo.ru/RDLTKDIEY
oHJTaH-0(duca s pa3pabOTKU TOKYMEHTOB
O0o001Ienre ¥ cucTeMaTH3aIys 3HAHWH 110
teMaM «[ mobasbHas ceTh MIHTEpHET 1

6 CTpaTteruu 0€30MacHOTO MOBEJACHUS B HEW», 1 https://m.edsoo.ru/A65FGDKCH
«Pabora B nHGOpMAITMOHHOM
MIPOCTPAHCTBEY
M .

7 oA 1 MOHCHHPOB&H%G 1 https://m.edsoo0.ru/10LAY40SD
Knaccudukanum monenei

8 TabanyHble MOIETH 1 https://m.edsoo.ru/9RVCHE649
Pa3paboTka oqHOTA0IMYHOM 0a3bl JaHHBIX.

9 P A A 1 https://m.eds00.ru/OCHZCHMZ8
CocraBiieHHE 3anpOCOB K 0a3e TaHHBIX
I'pad. BecoBas marpuua rpada. J[nna nytu
MEX Iy BeplinHamu rpada. Berancienue

10 A Bep pad 1 https://m.eds00.ru/QAZPCFUJW

KOJIMYECTBA MyTeil B HAPaBIEHHOM
aIMKINYecKoM rpade



https://m.edsoo.ru/UB3JKBQYM
https://m.edsoo.ru/3O3AH1IJB
https://m.edsoo.ru/5EZUEI6XI
https://m.edsoo.ru/9H98AEQG5
https://m.edsoo.ru/RDLTKDIEY
https://m.edsoo.ru/A65FGDKCH
https://m.edsoo.ru/10LAY4OSD
https://m.edsoo.ru/9RVCHE649
https://m.edsoo.ru/OCHZCHMZ8
https://m.edsoo.ru/QAZPCFUJW

Hepeso. [lepebop BapraHTOB C MOMOIIIBIO

11 1 https://m.edsoo.ru/FJI9Y8V4P
JepeBa

12 MaremaTruueckoe MOJEINPOBAHHE 1 https://m.edsoo.ru/OPNCB5LUY

13 Oranbl KOMIIBIOTEPHOTO MOAEIUPOBAHUS 1 https://m.edsoo.ru/JCU2XL56Q
O0600uIeHne U CUCTEeMAaTU3AIMs 3HAHUH.

14 KonTponsHas pabora no teme 1 https://m.edsoo.ru/OLM7SHO33
«MoJienupoBaHue KaKk METO]I TIO3HAHUS
PaszOuenne 3amaun Ha OA3a0a49H.

15 COCTABICHIE AMTOPHTMOE 1 MIPOrpAMM ¢ 1 hitps://m.eds00.ru/BXJXNF8O6
WCII0JIb30BaHUEM BETBJICHUM, ITUKIIOB H
BCIIOMOTATEJIBHBIX AJITOPUTMOB

16 OnHOMEpPHBIE MAaCCHUBBI 1 https://m.edso0.ru/\VV33JL9Y4L

17 Tunossle alropuT™Mbl 00pabOTKH MacCHBOB 1 https://m.edsoo.ru/K4EJDMDMJ

18 CopTtupoBka MaccuBa 1 https://m.edsoo.ru/FNHKT7K36

19 O06paboTKa MOTOKA JaHHBIX 1 https://m.edsoo.ru/SHXYWDUNR
O060061eHre U cucTeMaTu3alus 3HaHuH.

20 KonTtponbHas padota o teme «Pa3paboTka 1 https://m.eds00.ru/8Y1M9IGX3Q
ITOPUTMOB H ITPOTPAMM)»

21 VYmupasnenue. Curnan. O6paTHasi CBSI3b https://m.edso00.ru/L9TRK1VTO

22 PoGoTu3npoBaHHBIE CUCTEMBI 1 https://m.edsoo.ru/MH57R1W1B

23 9nef< TPOHHRI® Ta6HHLEH' THIIEt ABHHELY B 1 https://m.edsoo.ru/4516 A0A16
STYCHKAX DJICKTPOHHOMN TaOIUIIBI

24 Penaxuposaniue i opmariposaime 1 https://m.edsoo.ru/TMK6TCIBL
Ta0IuIL
Bcerpoennbie QyHKINU 11 TOUCKA

25 MaKCHUMyMa, MUHIMYMa, CYMMBI U CPETHETO 1 https://m.edsoo.ru/4VFQO1JSL

apu(pMeTHYECKOTOo



https://m.edsoo.ru/FJI9Y8V4P
https://m.edsoo.ru/0PNCB5LUY
https://m.edsoo.ru/JCU2XL56Q
https://m.edsoo.ru/OLM7SHO33
https://m.edsoo.ru/8XJXNF8O6
https://m.edsoo.ru/V33JL9Y4L
https://m.edsoo.ru/K4EJDMDMJ
https://m.edsoo.ru/FNHKT7K36
https://m.edsoo.ru/SHXYWDUNR
https://m.edsoo.ru/8Y1M9GX3Q
https://m.edsoo.ru/L9TRK1VT0
https://m.edsoo.ru/MH57R1W1B
https://m.edsoo.ru/45I6A0A16
https://m.edsoo.ru/TMK6TCIBL
https://m.edsoo.ru/4VFQO1JSL

CoptupoBka U GUIBTpANHs TAaHHBIX B

26 1 https://m.edsoo.ru/4YJJI0W27
BBIICJICHHOM JHWAIla30HE
I1

27 OCTPOCHIE UATPAMM 1 IpaGHKOR & 1 https://m.eds00.ru/XAQ39QFAQ
IEKTPOHHBIX TAOJIHIIAX

08 OTtHocHTenbHAsI, A0COTIOTHAS ¥ CMEIIIaHHAS 1 htts://m.eds00.ru/BOKBICCTC
azpecanus

29 VY clIoBHEIE BEIUUCIICHUS B SJICKTPOHHBIX 1 https://m.edsoo.ru/7J4CQGSGT
TabuIax

30 O0paboTka 6osBIIIX HAOOPOB JAHHBIX 1 https://m.edsoo.ru/V4BIJBT4LX

31 YuceHHOE MOJICTTUPOBAHUE B JICKTPOHHBIX 1 httos://m. eds0o.ru/K COBRK30J
Ta0IHUIIax
0606 i

32 ODIICHIE H CHETEMATHSAMIA SHARMI TIO 1 https://m.eds00.ru/1UK84L SGZ
TeMe «JEKTPOHHBIE TAOTHIIHD)
Ponbs nnopmanmoHHBIX TEXHOJIOTHIA B

33 Pa3BUTHUH DYKOHOMHUKHA MUpPA, CTPAHBI, 1 https://m.edsoo.ru/95SHKFEMN4
peruona
Pese i . O6006mmeHue

34 SCEPRHAIH YPOIL “/DODIISHHE 1 1 https://m.edsoo.ru/SCEFEMNUNRW
cucremaruzanus. UToroBoe noBTopeHue

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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https://m.edsoo.ru/95HKFEMN4
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

7 KIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBLIC PE3YyJdbTaThbl 0CBOCHUSA OCHOBHOM
06Pa3OBaTeJ'IBHOI71 nporpaMmmMsbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1

ITo reme «IludpoBas rpaMOTHOCTH

1.1

[losicaTe Ha  mpuMmepax CMBICI  TOHATUH  «UHpOpPMALUN»,
«H(POPMAIIMOHHBIN MPOIIECC, «00paboTka HHDOPMAITUNY, «XpPAHEHUE

nHpopmauny, «epeaada HHGOpMaLum»

1.2

[IpuBOIUTE IPUMEPHI COBPEMEHHBIX YCTPOMCTB XpaHEHUs U IEepeladu

nH(pOopMalUY, CPAaBHUBATH UX KOJMYECTBEHHbIE XapaKTEPUCTUKHU

1.3

[lomyuats ¥ HCHONB30BaTh HMHPOPMAIMIO O XapaKTEPUCTUKAX
MEPCOHAIBHOIO KOMIBIOTEPA U €r0 OCHOBHBIX 3JIEMEHTax (Ipolieccop,
oTepaTUBHAs MaMsATh, JOJTOBPEMEHHas IMaMATh, YCTPOMCTBA BBOJIA-

BBIBO/JIA)

1.4

CoOTHOCUTH XapaKTEPUCTUKU KOMIBIOTEPA C 3ajauaMi, pelIaeMbIMU C

€ro NOMoIbrO

1.5

OpueHTHpOBaThCS B HMEPAPXUUYECKON CTPYKType (alIoBOM CHCTEMBI
(3armuchIBaTh TOJIHOE MM (aiiina (karajora), myTh K ¢ailry (karaaory)
0 UMEIOIIEMYCSl ONUCAaHHI0 (PaHIIOBOM CTPYKTYphl HEKOTOPOTO

nH()OPMAITMOHHOTO HOCHUTEJIS)

1.6

PabGortate c (aityioBoli CHCTEMOW MEPCOHAIBHOTO KOMIIBIOTEpPA C
UCIOJIb30BaHUEM rpaduueckoro uHrepdeiica: co3aaBarh (KOMUPOBATH,
nepeMeniaTh, MepeuMEHOBBIBATh, YIAIATh U apXUBUPOBAThH (ailibl U

KaTaJioTH, UCIIOJIb30BATh AHTUBHUPYCHYHO nporpaMMy)

1.7

Hckatp unHpopmanuio B MHTepHeTe (B TOM uHClIEe MO KIHOUEBHIM
ClIOBaM, MO H300pa)KE€HHIO), KPUTHUECKH OTHOCUTHCS K HaiijieHHOH
UHpOpMalLlUK, OCO3HaBaTh ONACHOCTb JJIS JIMYHOCTH U OOIecTBa
pacrpoCTpaHEeHHUs] BpPEJIOHOCHONW HMHpOpPMALUH, B TOM YHUCIE

OKCTPEMHUCTCKOT'O U TCPPOPUCTUICCKOT'O XapaKTepa

1.8

ITonuMaTh CTPYKTYpY a/ipecoB BeO-pecypcoB

1.9

Hcnons30BaTh COBPCMCHHBIC CCPBUCHI I/IHTCpHCT-KOMMYHI/IKaI_II/Iﬁ




1.10

Cobnronate TpeOoBaHHMs 0€30MacHON AKCIUTyaTallud TEXHHUYECKHX
CpeICTB HMH(DOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA,
coOII0IaTh CETEeBOM ATUKET, Oa30Bble HOPMbI MH(POPMALMOHHON 3TUKU
U TpaBa mpu paboTe C MPUIOKCHHUSIMH HA JIIOOBIX YCTPOWCTBAX W B

WuTepHere, BHIOMpaTh O€30MacHBIE CTPATETHH MOBEICHUS B CETH

1.11

HpI/IMeHﬂTI) METObI HpO(i)I/IJ'IaKTI/IKI/I HCTraTUBHOI'O BJIMUAHUA CPCIACTB
I/IH(bOpMaIII/IOHHI)IX U KOMMYHUKAITUOHHBIX TEXHOJIOTMHA Ha 310pPOBLEC

IIOJIB30BaTCIIA

[To reme «TeopeTnueckue 0CHOBBI HH(POPMATUKID)

2.1

KOI[I/IpOBaTB n JCKOAUPOBATH COO6HICHI/I$I o0 3alaHHBIM IIpaBUJIaM,
JACMOHCTPUPOBATHL IMOHMMAHHWEC OCHOBHBLIX MNPUHOWUIIOB KOJIUPOBAHHA

UHPOPMAIMU PA3TUIHON TPUPOJIBI (TEKCTOBOM, rpaduyecKoid, ayano-)

2.2

CpaBHuBaTh JUIMHBI  COOOIIEHMH, 3alMCAHHBIX B  Pa3JIMYHBIX
andaBuTax, ONEpUPOBaTh E€AMHUIIAMU HU3MEpPEHUs] MH(GOPMAIMOHHOTO

00bEMa M CKOPOCTH TIEpeIavyl JAHHBIX

2.3

OneHuBaTh W CpaBHUBaThb pa3MEpbl TEKCTOBBIX, TIpadUUecKUX,

3BYKOBBIX (pailyioB 1 BHeO(DaiiyioB

ITo Teme «MHDOPMAITMOHHBIE TEXHOJIOTHI

3.1

[IpencraBnsTh  pe3yiabTaThl  CBOEH  JAEATEIBHOCTH B BHJE
CTPYKTYPUPOBAHHBIX WJUTIOCTPUPOBAHHBIX JIOKYMEHTOB,

MYJIbTUMEAUINHBIX MPEe3CHTAIUN

8 KUIACC

Kon
NpoBEPsSIEMOro
pe3yJabTaTa

IIpoBepsiemble NpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJbLHOM NPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus

1

ITo Teme «TeOpeTI/ILIeCKI/Ie OCHOBBI I/IHq)OpMaTI/IKI/I»

1.1

IloscHaTp Ha npuMepax pas3jayuda MEKAY MNO3UIUOHHBIMH H

HCIIO3MITUMOHHBIMHU CUCTEMAaMU CUUCIICHUA

1.2

3anuceiBaTh U CpaBHUBATH Lienble yucia oT 0 1o 1024 B pa3nuuHbIX
MO3UIIMOHHBIX CHUCTEMax CYHUCIeHus (¢ OoCHoBaHmsMu 2, 8, 16),

BBITIOJIHATH apI/I(I)MCTI/I‘-ICCKI/IC orncpanru Hax HUMHA

1.3

PaCKpLIBaTL CMBICJTI MMOHATHUIH «BBICKA3bIBAHHC)), «I1oru4ycckas




onecpanusa», «JIOrH4€CKOC BLIPAKCHHUCH

1.4

3aIuChIBaTh JJOTHYSCKUE BBIPpAXKCHUS C UCIIOJIB30BAHUEM JU3BIOHKIIUH,
KOHBIOHKIOUHW MW OTpULAHUA, OHNPCACTIATb HCTHUHHOCTL JIOTHYCCKHUX
BI)Ipa)KeHI/H\/JI, €CJIM U3BCCTHBI 3HAUYCHUA HCTHHHOCTU BXOIIUX B HCI'O
INEPEMCHHBIX, CTPOUTH Ta6JII/IIII)I UCTUHHOCTH I JIOT'MYCCKUX

BBIPaKCHUMN

ITo Teme «ANropuTMBI U IPOrPAMMHUPOBAHUE

2.1

PackpelBaTh ~ CMBICH  TOHATHM  «HCHOJIHUTENbY,  «AITOPUTM»,
«rporpamMma», IOHHMMas pPasHUIy MEXAY YIOTpeOJeHUEM ATHUX

TEPMHHOB B OOBIIEHHOH peuH U B HH(OpPMATHKE

2.2

OnuceIBaTh AJITOPUTM PCIICHHUA 3aJJa4u pa3InYHbIMU CHOCO6aMI/I, B

TOM YHUCJIC B BUC OJI0K-CXEMBI

2.3

COCTaBJ'ISITI), BBIIIOJIHATE BPYUYHYIO W Ha KOMIIBIOTEPE HECIOXKHBIC
AJITOPUTMBI C UCIIOJB30BaAHUEM BETBJIEHUH U IUKIIOB JJId YIIPABJICHHUA

HUCIIOJIHUTCIIAMU

2.4

WUcnonp30BaTh KOHCTAaHTHI | MNEPEMEHHBIC  pa3JIMYHBIX THUIIOB
(‘H/ICJ'IOBBIX, JJOTUYCCKHX, CI/IMBOJ'IBHBIX), a TaKkKE coAcpKalue HX

BBIPA)KEHUS, UCIIOJIH30BATh ONEPaTOP MPUCBAUBAHUS

2.5

Hcnonb3oBate mpu pa3paboTKe MNporpamMMm JIOTUYECKUE 3HAYEHUS,

oI€palri U BBIPAXKCHHA C HUMU

2.6

AHaJ'II/I3I/IpOBaTI) IMPECAJIOKEHHBIC aJITOPUTMEBI, B TOM YHCJIC OIIPEACIIATD,
KakKu€ pe3yjabTaTbl BO3MOXHBI IIPpHW 3aJaHHOM MHOXECTBE HMCXOIHBIX

3HAYECHUH

2.7

Co3maBaTh M OTJIAXHBATh MPOTPaMMbl Ha OJHOM W3 SI3BIKOB
nporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkoiabHbII
AJTOPUTMHYECKUI  SI3BIK), pEAM3YIOIIUE HECIOKHBIC aJTOPUTMBI
00pabOTKH YHUCIOBBIX JAHHBIX C HCIOJb30BAHUEM IMKIOB U
BETBJICHUH, B TOM YHCJIC PEATU3YIONINE MTPOBEPKY JACITUMOCTH OJHOTO
IEJIOT0 YHClia Ha APYroe, MPoBepKy HATYpaIbHOTO YKCIa Ha MPOCTOTY,

BBIJACIICHUA I_II/I(I)p N3 HATYPAJIBHOI'O 9HUCJia

9 KUIIACCA

Kon

IIpoBepsiemble npeAMeTHBbIE Pe3yJbTAThl 0CBOCHHSI OCHOBHOI




NPOBePsIEMOro
pe3yJibTaTa

06pa30BaTeJ’IBHOI7I nporpaMmMmbl OCHOBHOI'O 0611191"0 06pa30BaHI/Iﬂ

1

ITo reme «IludpoBas rpaMOTHOCTHY

1.1

Hcnonb3oBaTh COBpPEMEHHbIE HWHTEPHET-CEPBHUCHI (B TOM 4HCIIE
KOMMYHUKAIIUOHHBIE ~ CEPBHUCHI, OOJIaYHbIE XPAHWJIUINA JAHHBIX,
OHJIAH-TIPOTpaMMBbl (TEKCTOBBIE U Tpaduyeckue pemakTOpbl, CPEIbl

pa3paboTkn) B y4eOHOH U MOBCEAHEBHON ACITEILHOCTH

1.2

[IpuBoMT,  TWpUMEpHl  WCIOJB30BaHHUS  T'€OMH(DOPMAIMOHHBIX
CEpBHCOB, CEPBUCOB TOCYAApCTBEHHBIX YCIYT, 00pa30BaTEIbHBIX

cepBucoB HTepHETa B yueOHOM U MOBCETHEBHOM AEATETHHOCTH

1.3

Hcnonb3oBath pa3iuyHble CpPEeACTBAa 3alUTHl  OT BPEIOHOCHOTO
MIPOTPAMMHOTO 0OECTICUEeHHUSI, 3aUTUIIATh TIEPCOHATHHYIO HH(DOPMAIHIO
OT  HECAHKIIMOHMPOBAHHOTO  JOCTyNla W  €ro  IOCIEeACTBHUM
(paszriamienus, TOJIMEHBI, YTpaThl NaHHBIX) C Y4ETOM OCHOBHBIX
TEXHOJIOTHYECKUX U COIMAIBHO-TICHXOJIOTUYECKUX  aCIEKTOB
WCTIONB30BaHMs ceTh MHTepHeT (cereBasi aHOHMMHOCTH, ITM(POBOI
clell, AayTeHTUYHOCTh CYOBEKTOB M  pPECcypcoB,  OIAaCHOCTb

BPEIOHOCHOTO KOJIa)

1.4

PacriozHaBaTh MOMBITKM U MpPEAyNpekIaTb BOBJIEUYEHHE ce0s U
OKPY)KAIOIIUX B JECTPYKTUBHBbIE W KPUMHHAJIbHBIE (POPMBI CETEBOM

AKTUBHOCTH (B TOM YHCJIe KHOSpOY/UTMHT, (DUIIIUHT)

[To reme «Teopernueckue 0OCHOBBI HH(POPMATUKID)

2.1

P ACKPbIBATb CMBICJI MMOHATHH «MOICIIbY», «KMOJCIINPOBAHUC),
OIIpCACIATL BHbL MOI[GJ'IGI‘;I, OLCHMBATh AaACKBATHOCTb MOJICIIN

MOJIETTUPYEMOMY OOBEKTY U LIEISIM MOJICTHUPOBAHUS

2.2

Hcnonn3oBarh Fpa(bbl U JCPCBbA AJIA MOACIIUPOBAHUSA CUCTEM CETeBOM

U MepapXU4eCcKOi CTPYKTYphl, HAXOIUTh KpaTyallliuii myTh B rpade

[To Teme «ANTOPUTMBI U TPOTPAMMHUPOBAHUE)

3.1

Pa3zouBats 3alauy Ha noA3aaavul, COCTAaBJIATh, BBIIIOJHATE BPYUHYIO U
Ha  KOMIIBIOTEPE  HECJIOXHBIC  aJIrOPUTMBI C  HUCIOJIB30BAHUCM
BeTBJ'IeHHfI, IMUKJIOB U BCIIOMOT'aTCJIbHBIX AJITOPUTMOB JIS1 YIIPABJICHUA

HUCIIOJTHUTCIIAMHA

3.2

CocTaBisATh M OTJIAXKHUBAThH nporpamMmsl, peCaJIM3yrolnue THIIOBLIC
AJITOPUTMBI o6pa60T1<1/1 YHCJIOBBIX MOCJIE0BAaTEILHOCTEM nin

OJHOMCPHBIX YHCJIOBBIX MaCCUBOB (HOI/ICK MaKCUMYMOB, MUHHUMYMOB,




CYMMBbI WJIHM KOJIMYECTBA 3JIEMEHTOB C 3aJaHHBIMU CBOMCTBAaMH) Ha
OJTHOM W3 s13bIKOB mporpammupoBanus (Python, C++, Ilackans, Java,

C#, llIxonbHBINA ANTOPUTMUYECKUHN SI3BIK)

ITo reme «MHPpOPMAITMOHHBIE TEXHOJIOTHID)

4.1

BeiOupats crmoco0® mpeacTaBiIeHUS JaHHBIX B COOTBETCTBHH C
MIOCTABJICHHOW 3amadeld (TaOiuIpl, CXeMbl, TpaduKu, AUArpamMMbl) C
WCIIOJIb30BAHUEM  COOTBETCTBYIOLIMX  IPOTPAMMHBIX  CPEJCTB

00pabOTKN JaHHBIX

4.2

Hcnonp30Bath 3JIEKTpOHHBIE TaOMUIBI 1T 0OpabOTKH, aHamu3a |
BH3yaIM3aI[MM YHUCIIOBBIX JAHHBIX, B TOM 4YHCIICE C BBIICICHHCM
IUana3oHa TaONHIbl W YHNOPSAOYMBAHHEM (COPTHPOBKOM) €ro

OJICMCHTOB

4.3

Co3naBaTh M TPUMEHATH B DJIEKTPOHHBIX Tabmuiax (GopmMynbl mmst
pacuéToB ¢ MCHOJIb30BAHUEM BCTPOEHHBIX apU(PMETHUECKUX (PYHKIIHMA
(cyMmmHupoBaHWEe H TOACYET 3HAYCHHM, OTBEUAIONIUX 3aJaHHOMY
YCIIOBHIO, CpeaHee apu(PMEeTH4YecKoe, IOUCK MaKCUMaJIbHOTO W
MHHUMAJIBHOTO 3HAYEHMsI), AOCOIOTHON, OTHOCUTEIILHOU, CMEIIaHHOM

aJipecaryu

4.4

Hcnons30BaTh SJICKTPOHHBIC Ta6J'II/IHBI JJIA YHUCJIICHHOT'O

MOJIETUPOBAHUS B MIPOCTHIX 33/1a4aX U3 Pa3HbIX y4EOHBIX MPEIMETOB




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

Hudposas rpaMOTHOCTH

1.1

KomnbroTep — yHuBepcalbHOE BBIUMCIMTEIBHOE YCTPOICTBO, paboTaroliee 1o
nporpamMme. Tunbl KOMIIBIOTEPOB: IMEPCOHAIBHBIE KOMIBIOTEPHI, BCTPOCHHBIE
KOMIIBIOTEPHI,  CYNMEPKOMIIBIOTEPHl.  MOOWIBHBIE  yCTpoiicTBA.  TexHHKa

0€30MacHOCTH | MpaBuiia pabOThl HA KOMITBIOTEPE

1.2

OcHOBHBIE KOMIIOHEHTBI ~KOMIIbIOTEpa W uX HazHadyeHwe. [Iporeccop.
OnepatuBHas W JIOJTOBpPEMEHHas MaMsTh. YCTpPOIlCTBa BBOJa U BBIBOJA.
CeHcopHbII BBOJ, TaTYNKU MOOWJIBHBIX YCTPOMCTB, CpeACTBa OMOMETPUYECKOM

ayTeHTU(UKAUN

1.3

Hcrtopus pa3BuTHs KOMIIBIOTEPOB M MporpammHoro obecrneueHus. IlokoneHus
KoMrbloTepoB.  CoBpeMeHHbIE  TEHJEHIUU  Pa3BUTUS  KOMIIBIOTEPOB.
Cynepkomnbrorepsl. I[lapannensHeie Beruucienus. [lepcoHanbHBIA KOMIIBIOTED.
[Ipoueccop u ero xapakTepuUCTUKH (TakToOBasi YacTOTa, pPa3psIHOCTD).
OneparuBHas naMmsaTh. JloaroBpemMeHHasi maMsTh. Y CTpOMCTBa BBOJA M BBIBOJA.
OO0BbEM XpaHUMBIX TaHHBIX (OTIEpaTUBHAS MaMATh KOMIIBIOTEPA, )KECTKUN JUCK U
TBEPAOTENbHBIN HAKOMUTENb, IMOCTOSIHHAS MaMsiThb CMapTQoHa) U CKOPOCTh

J0CTYyIla U pa3/IMYHbIX BUIOB HOCUTENCH

1.4

[Iporpammuoe  oOecrnieueHue  KommbloTepa. IlpukiagHoe  mporpaMMHOe
obecrnieueHue. Cucremnoe MPOrpaMMHOE obecrieueHue. Cucremsl
nporpamMmmupoBanus. [IpaBoBas oxpaHa mporpamMm U AaHHbIX. becrnaTHbie u

YCJ'IOBHO-6CCHJ'I3THLIG IIporpaMMal. CBO6OI[HO€ IMporpaMMHOC obecnieyeHne

1.5

@aiinbl v nanku (katanoru). Tumbl QaitnoB. CoiicTBa (aiinoB. XapakTepHbie
pa3mepsl (aiiIoB pa3M4YHBIX TUIOB (CTpaHUWIIA TEKCTa, 3JCKTPOHHAs KHWTA,

(dhoTtorpadusi, 3anUCh IECHHU, BUICOKIIHIL, ITOTHOMETPAXHBIN (QUITHM)

1.6

[Mpunuunsl noctpoeHust ¢aitnosbix cucteMm. [lonmHoe umsa Qaiina (mamku,

katanora). [Iyrs k ¢aiiny (manke, kaTaaory)

1.7

daiinoBeiii MeHekep. Pabota ¢ Qaiinamu U mankamu (Karajaoramm): cCO3JaHue,
KOIIMPOBAaHUE, NepeMellleHe, MepeMMEeHOBaHNe U yjaueHue ¢ailioB U mamok

(xaranoro). [Touck ¢aiinoB cpecTBaMu ONEpauOHHON CUCTEMBI

1.8

ApXI/IBaI_II/IH JaHHBIX. Mcnoap30BaHue IMporpaMmM-apxmuBaTopoB




1.9

KomnerorepHble BUPYCHI U APYTHE BPEILOHOCHBIE porpaMmsl. [Iporpammer ais

3aILMTHI OT BUPYCOB

1.10

O0benuHeHre KOMIbIOTEpOB B ceTh. Cerh MHTepHET. BeO-cTpanuiia, BeO-cair.
CrpykTypa anpecoB BeO-pecypcoB. bpaysep. IlowckoBbie cucremsl. Ilomck
MHPOpPMALIMK IO KIIOYEBBIM CJIOBaM H MO u300paxeHnio. J[0CTOBEpHOCTH

uHpOpMaLny, morydeHHoH 3 MHTepHeTa

1.11

CoBpeMeHHbIE CEpBUCHI UHTEPHET-KOMMYHUKALIUH

1.12

CereBoil 3THKET, 6a30BbIe HOPMBI HHPOPMALIMOHHOM ATUKH U MpaBa MpHu padoTe

B cetu UuTepHet. Ctpaterun 6e3onacHoro noseneHust B Mutepuere

TeopeTnueckne 0CHOBbI HHPOPMATHKU

2.1

Nudopmanust — 0HO U3 OCHOBHBIX NOHATUN COBpeMEHHOM Hayku. MHpopmarus
KaK CBeJIeHUS, MpeJHa3HAuYEHHbIE JJIS1 BOCIPHUATHS YEIIOBEKOM, U MH(OpMAIIHs

KaK JIaHHbIE, KOTOpbIE MOTYT OBITh 00pabOTaHbl AaBTOMAaTU3UPOBAHHOM CUCTEMOM

2.2

JIuCKpeTHOCTh JTaHHBIX. BO3MOXXHOCTh ONHCAHUSA HEMPEPHIBHBIX OOBEKTOB WU
MPOIIECCOB C MOMOIIBIO JUCKPETHBIX AaHHBIX. MHGMOpPMAIMOHHBIE MPOIECCH —

MPOIIECCHI, CBSI3aHHBIE C XpaHEHUEM, ITpeoOpa3oBaHneM U Tepeaadeii JaHHBIX

2.3

CumBon. Andasur. MomHuocTh andaBura. PazHooOpaszue s3bIKoB U ani(haBUTOB.
EcrectBenHble u (opMaibHble S3bIKA. AJN(ABUT TEKCTOB HAa PYCCKOM SI3BIKE.
JIBonunsbIii andasut. KoarmdecTBO BCEBOZMOKHBIX CJIOB (KOJOBBIX KOMOWHAITHIA)
(uKcupoBaHHOW UIMHBI B JBOMYHOM aidasute. I[IpeoOpazoBanue mr000TO
asaBuTa K JBOMYHOMY. KONMYeCTBO pa3invHbIX CJIOB (PUKCUPOBAHHOHN JUTMHBI B

andaBuTe ONpeneIEHHON MOIITHOCTH

2.4

KO,Z[I/IPOBaHI/Ie CHMBOJIOB OJHOI'O aﬂ(l)aBI/ITa C IIOMOIIIBIO KOAOBLIX CJIOB B APYI'OM

andaBuTe, KOJ0Bas TaOIHIIA, IEKOTUPOBAHUE

2.5

I[BOH‘IHLIﬁ KO. HpeI[CTaBJ'IeHI/Ie JaHHBIX B KOMIIBIOTCPEC KaK TCKCTOB B

JABOMYHOM aJ'I(baBI/ITe

2.6

NudopmanrionHbiii 00bEM NaHHBIX. BUT — MUHMMaJIbHAS €IMHUIIA KOJUYECTBA

uHpopMaIuy — IBOMYHBIN pa3psa. baiit, krmtobaiT, MmeradanT, ruradaT

2.7

CKOpOCTL nepeaayn  OaHHBIX. | 2910705050013 CKOpPOCTH IIep€avyu  JaHHbIX.

Hckaxenue HH(bOpMaHHH Ipu nepegadc

2.8

KomupoBanue texcroB. PaBHOMepHBIii kon. HepaBHomepHbIii koa. KomupoBka
ASCIl. Bocemubutaeie koaupoBku. Ilonste o xomumpoBkax UNICODE.
JlexomupoBaHue  COOOIIEHHWH C  HCIOJB30BAaHWEM  PaBHOMEPHOTO U

HepaBHOMEpHOTo KoJia. MHpopMaIoHHbIi 00bEM TekcTa




2.9

OOmiee mpencTaBicHHE O MUPPOBOM TNPEACTABICHUN AyIUOBU3YAIBHBIX H
JIpYrMX HENpPEephIBHBIX JaHHbIX. KoaupoBanue mnsera. l[BeroBble Monenu.

Mogens RGB. I'myOuna kogupoBanus. [lanutpa

2.10

PactpoBoe u BekTOpHOE mpencTaBieHue uzodpaxenuil. Ilukcens. Ornenka
uHpOpMAITMOHHOTO  00BEMa  rpaduueckWx  JNaHHBIX IS PacTPOBOTO

U300paKCHUS

2.11

KonmpoBanne 3Byka. PaspsnHocTe m 4actota auckperusanuu. KomamyecTBo
KaHanoB 3amucu. OneHKa KOJMYECTBEHHBIX IapaMeTpOB, CBSI3aHHBIX C

MIpE/ICTaBICHUEM U XpaHEHUEM 3BYKOBBIX (ailiioB

NHudopmanioHHbIE TEXHOJIOTUN

3.1

TexcToBbIE TOKYMEHTHI U UX CTPYKTYPHBIE JIEMEHTHI (CTpaHula, ab3ail, CTpoka,

CJIOBO, CUMBOJT)

3.2

TekcToBbIE mpoueccop — HHCTPYMEHT CO3JIaHMs, PEOAaKTHPOBAaHUS U

dhopmaTtupoBanus TekcToB. [IpaBuna Habopa Tekcra

3.3

PenaktupoBanue tekcra. CpoiictBa cumBosioB. Ilpudrt. Tuner mpudTos
(pyOsienble, ¢ 3aceykamMu, MOHOIIUPUHHBIC). [lOJMy)KUpHOE U KYpCHBHOE
Hauepranue. CBoiicTBa ab3areB: TpaHUIBI, a03alHBIA OTCTYN, HWHTEPBal,

BbIpaBHHBaHUe. CTuiieBoe (popmMaTupoBaHUe

3.4

CrpykrypupoBanue uHboOpMauu C TOMOIIbIO CHUCKOB W  TaOIuI.

MHuoroypoBHeBbIe cTCKU. JloOaBieHne TaOIHI] B TEKCTOBBIE IOKYMEHTHI

3.5

BcraBka m300pakeHHI B TEKCTOBBIE JMOKYMEHTHI. OOTekaHHE W300paKCHHM

TEeKCTOM. BKiItoueHne B TEKCTOBBIN JOKYMEHT AuarpaMm u Gopmyi

3.6

[Tapametpsl cTpaHuibl, Hymepamnus crpaHull. JloGaBieHue B JOKYMEHT

KOJIOHTUTYJIOB, CCBIJIOK

3.7

HpOBepKa IIpaBOIIMCaHus]. PaccranoBka IMEPEHOCOB. T'onocoBoil BBOJ TEKCTA.
OnTuueckoe paciio3HaBaHHUEC TCKCTA. KOMHBI-OTepHHﬁ IEpEBO . Hcnonp3oBanue

cepBHCOB ceTu MHTepHeT 111 00paboTKH TeKcTa

3.8

3HaKOMCTBO ¢  rpaduueckuMu  peAakTopamH. PacTpoBble  PUCYHKH.

Hcnonp3oBanue rpa(pnqecm/lx IIPpUMUTUBOB

3.9

Onepanyu peakTUpOBaHUs TpadHUECKUX OOBEKTOB, B TOM 4HUCIE IH(POBBIX
¢dotorpaduil: m3MeHeHHe pazmepa, OOpe3Ka, IMOBOPOT, OTpakeHHe, padoTa c
obnmactsiMu  (BbIAENICHUE, KOMMPOBAaHUE, 3alMBKa IIBETOM), KOPPEKLHUS IIBETa,

SAPKOCTU U KOHTPACTHOCTU

3.10

BCKTOpHaH rpa(pyuca. COB,[[aHI/Ie BCKTOPHBIX PUCYHKOB BCTPOCHHBIMHA




CPEICTBAMHU TEKCTOBOI'O IPOLIECCOPAa WIHM JAPYrUX HporpaMM (IPUIIOKEHUH).

JloGaBiieHNEe BEKTOPHBIX PUCYHKOB B JIOKYMEHTBI

[MoarotoBka MynbTUMEIUUHBIX mpe3eHTanuii. Crnaiin. [loGaBneHuwe Ha ciaiij

— TeKcTa ¥ n300pakeHnii. PaboTa ¢ HECKOJIBKUMU Cllaii1aMu
3.12 JloGaBneHue Ha ciaii]l ayAMOBU3yalbHbIX JaHHBIX. AHUMAaNMs. ['unepccpliku
8 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
1 TeopeTnueckre 0CHOBBI HHPOPMATHKU
Heno3unuonHele ¥ MO3ULMOHHBIE CUCTEMBI cuucieHus. AndaBut. OcCHOBaHUE.
1.1 Pa3Bépuyras ¢gopma 3amucu yucna. [lepeBon B AeCATUYHYIO CHCTEMY 4HCEN,
3alMCaHHbIX B PYTUX CUCTEMAX CUUCIICHUS
1.2 Pumckast cucrema cunciaeHust
JIBonunas cuctema cuucnenus. [lepeBon nensix yucen B npenenax ot 0 qo 1024
B JIBOMYHYIO CUCTEMY cuuciieHus. BoceMepuunas cucrema cuucnenus. [lepesoa
r qycel U3 BOCBMEPUYHOM CHUCTEMBI B JIBOMUHYIO U JECATHUUYHYIO CHUCTEMBI U
' oOparHo. IllectHamuarepuunass cucrema cuucieHus. IlepeBox umcen wu3
LIECTHAALATEPUYHON CHUCTEMBI B JBOMYHYIO, BOCBMEPUYHYIO M JIECSITUUYHYIO
CHCTeMBbI U 00paTHO
1.4 Apugpmernueckue onepanuy B JBOUYHON CUCTEME CUMCIICHUS
Jlornueckue  BbICKa3biBaHMs.  Jlormueckue  3HA4YE€HUS  BbICKAa3bIBaHUIL.
OrneMeHTapHble M COCTaBHbIE BbICKa3blBaHUA. Jlormueckue omnepanuu: «u»
L5 (KOHBIOHKLIUS, JIOTUYECKOE YMHOXXEHUE), «WIW» (JU3BIOHKIMS, JIOIMYECKOe
' CIIOKEHHE), «He» (Jlorndyeckoe oTpuiiaHue). IIpuopureT J0ruyeckux oneparui.
OmnpezneneHne HCTUHHOCTH COCTAaBHOTO  BBICKA3bIBAaHMsSI IIPU  U3BECTHBIX
3HAYEHUSAX UCTUHHOCTH BXOSIIUX B HETO JIEMEHTAPHBIX BBICKa3bIBAHUI
16 Jlornueckue Belpaxkenus. [IpaBuina 3anucu jioruueckux BoipakeHuil. Iloctpoenue
. TaOJIUI] UCTUHHOCTH JIOTUYECKUX BBIPAXKEHUH
1.7 Jlorndeckue 31€MEHThI. 3HAKOMCTBO C JIOTHYECKUMU OCHOBAaMHU KOMIIBIOTEPA
2 ANropuTMBI U IPOrpaMMHUPOBAHUE
21 [lonstne anroputma. McnogHuTenun anroputMoB. AJNTOPUTM  Kak IUIAH
' YIPABJIEHUS UCIIOIHUTEIEM
2.2 CaoiictBa anropurma. CrnocoObl 3aMucH adropuT™a (CIOBECHBIN, B BHJE OJ0K-




CXEMBI, IIporpamMmma)

2.3

Anroput™MHuueckre KOHCTpYKUHMH. KoHCTpykiusi «cienoBanue». JInmHeHHbI
anroput™M.  OrpaHUYeHHOCTb  JIMHEWHBIX  AJTOPUTMOB:  HEBO3MOXHOCTh
MPEAYCMOTPETH 3aBUCUMOCTD MOCIIEIOBATEIILHOCTH BBINOJHIEMBIX IEUCTBUM OT

HCXOJHBIX JaHHBIX

24

KOHCTPYKIII/UI «BCTBJICHUC»:. IIOJIHAA W HCEIIOJHAasA CpOpMI)I. Bremmonnenue u
HCBBIITIOJIHCHUEC YCIIOBUS (I/ICTI/IHHOCTB " JIOXKHOCTb BI)ICKaSBIBaHI/Iﬂ). HpOCTI)Ie n

COCTaBHBIC YCIIOBUSA

2.5

KOHCTPYKIII/H[ (IMOBTOPCHHUEC»: MHUKIILI C 3aJaHHBIM YHUCIOM HOBTOpGHHfI, C

YCJIOBUEM BBITNIOJIHCHMS, C nepeMeHHoﬁ OUKJIa

2.6

Pazpabotka mis GopMaTbHOTO MCHOJHUTENS aIrOpUTMA, MPUBOISAIIETO K
TpeOyeMOMy pe3ylbTaTy INpU KOHKPETHBIX HCXOJHBIX JaHHBIX. Pa3paboTka
HCECJIOXKXHBIX aJITrOpUTMOB C HCIOJB30BAHUEM 1IHKIOB H BETBJICHUI JJISA
yrnpaBieHuss (HOpMaIbHBIMH  HUCIOJHUTENSIMUA. BBIMOTHEHHWE aITOPUTMOB

BPYUYHYIO U Ha KoMITIbloTepe. CHHTaKCHUYECKHE U JIOTHYecKue omuoKu. OTKa3bl

2.7

S3eik  mporpammupoBanus  (Python, C++, Java, C#, IlIkonbHbIi
Anroputmuuecknii  SI3p1k). CrucremMa mporpaMMHUpPOBAHHS: PEIAKTOP TEKCTa

MIPOrpaMM, TPAHCISATOP, OTIIATIUK

2.8

HepeMeHHa;{: THUII, HWMs, 3HaA4YCHHC. I_IGJ'IBIG, BCHICCTBCHHBIE W CHMBOJIbHBIC

TepeMEHHbIE

2.9

Oneparop mnpucBauBaHus. ApU(PMETHUYECKHE BBIPAKEHUS U MOPAIOK HUX
BbluncieHus. Onepamnuu ¢ UeIbIMU YUCIaMU: [EIOUUCIICHHOE JeJIeHUE, OCTaTOK

OT ACJICHUA. HpOBepKa JACIIUMOCTH OJHOI'O LEJIOro Yrcia Ha APYyroe

2.10

BerBnennsa. CocraBHEBIC yCl10BUA (SaHI/ICB JJOTUYCCKUX BBIpa}KeHI/Iﬁ Ha
HN3Yy4acMOM SA3BIKC HpOFp&MMHpOBaHI/Iﬂ). Haxoxnenue MHUHUMYMa U MakKCUMyMa
u3 JIBYyX, TpéX u IICTBI]C)éX yucen. Pemenue KBaJApaTHOI'0 YpaBHCHUS, UMCHOIICTO

BCHICCTBCHHBLIC KOPHU

211

I[I/IaJ'IOl"OBaSI OTIaJiKa IIporpaMm: 1nomaroBo€ BbIIIOJIHCHUEC, ITPOCMOTP 3HAYCHUMN

BCJIIMYHH, OTJIAAOYHBIMN BBIBO/, BBI60p TOYKH OCTAaHOBA

212

Hukn ¢ ycnoBueM. Anroput™ EBkinaa 1t HaxoKIeHHs] HAauOOIbIIEro 001ero
JeNUTeNs IBYX HATypalbHBIX 4rcell. PazOoueHue 3amucu HATypalbHOTO YUCHA B
MO3UIIMOHHOM CHUCTEME€ C OCHOBAaHMEM, MEHBIIMM UM paBHbM 10, Ha

OTJeNbHbIE IIU(PHI

2.13

HI/IKJ'I C nepeMeHHoﬁ. AJIFOpI/ITMBI MMPOBECPKU ACIIMMOCTU OOHOTO LICJIIOTO YHCJIa




Ha Jpyroe, MpoBEPKU HATYpPaIbHOTO YUCIIA HA IPOCTOTY

2.14

OO6paboTka CHMBOJIBHBIX JaHHBIX. CHMBOJIbHBIE (CTPOKOBBIE) MEpEMEHHBIE.
[MocumBonbHass 06paboTka crpok. [ToAacu€T 4acTOThl MOSBICHHS CHMBOJA B

crpoke. Berpoennsie GpyHKImM 171t 00pabOTKH CTPOK

2.15

Omnpenenenre BO3MOXKHBIX PE3yJbTaTOB pabOThl alropuTMa IpU 3aJaHHOM
MHO’KECTBE BXOJIHBIX JaHHBIX, OINPEJCIICHUE BO3MOXHBIX BXOIHBIX JIAHHBIX,

IPUBOJAIINX K JaHHOMY pe3yJbTaTy

9 KUIIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

Hudposas rpaMmoTHOCTH

1.1

I'mobGanbhass cers Wutepner. |P-agpeca y3noB. CereBoe XpaHEHHE JAaHHBIX.
MeTO)II)I HWHIAWBUAYAJIBHOTO U KOJIJICKTUBHOT'O PasMCIICHUA HOBOM I/IH(l)OpMaHI/II/I B
I/IHTepHeTe. boapmmue JaHHBIC (I/IHTepHeT-}IaHHI)Ie, B 4YaCTHOCTH JOAaHHBIC

COIMATILHBIX CETEH)

1.2

[Tonsatue 006 wuHpOpManMOHHOW 0€30MacHOCTH. YTPO3bl HHPOPMAITMOHHOM
0€30MacHOCTH MPHU pabOTe B TJIOOATBHON CETH W METOJBI MPOTHBOJACHCTBHUS HM.
[IpaBuna Ge3omacHO ayTeHTH(UKAMK. 3aluTa JUYHOW WH(OpPMAIMU B CETH
HNutepner. be3omacHele cTparerud ToBeneHUss B ceTu  MHTepHer.
[IpenynpexaeHue BOBICYEHHUS B JECTPYKTUBHBIE U KPUMHHAIbHBIE (DOPMBI

CETEBOM aKTUBHOCTH (KMOEpOY/UTHHT, (PUIIUHT U Apyrue GopMbI)

1.3

Bunpl pestensHoctn B MHTepHeTe. MHTEpHET-CEpBUCH: KOMMYHHUKAIIMOHHBIC
cepBHUCHI (IMOYTOBas Ciy)x0a, BHUIICO-KOH(EPEHII-CBSI3b W ApPYrue), CIpaBOYHbBIC
CIyXObl (KapTbl, paclUCaHUS W JPyrue), MOUCKOBBIE CIYXObI, CIyXKObI
OOHOBIICHHSI TPOTPAMMHOTO oOOecriedyeHusT W Jpyrue ciyxObl. CepBHUCHI
rocylapcTBeHHbIX  yciuyr. OOnaynble XpaHwidma JaHHeiX. CpenacTsa
COBMECTHOM  pa3pabOTKu  JOKyMEHTOB (oHuaiiH-oducel). [Iporpammuoe
obecrieueHre Kak BeO-CepBUC: OHJIAWHOBBIE TEKCTOBbIE U Tpaduueckue

PCOAAKTOPLI, CPCIAbI pa3pa60TKH nporpamm

Teopernueckne 0CHOBBI HH(YOPMATHKH

2.1

Mogens. 3amauum, pelraeMble ¢ MOMOIIBIO MojeiaupoBaHus. Knaccugpukaruu
Mojeneld. MartepuanbHple  (HaTypHble) W HMH(OPMAIMOHHBIE  MOJEIH.

HerepLIBHLIe U JUCKPCTHBIC MOJICIIH. MMuTalIMOHHEIE MO/JICIIH. I/IFpOBBIC




mojenu. OLeHKa COOTBETCTBHS MOJIEIN MOJIEIMPYEMOMY OOBEKTY M LM

MOJCIUPOBAHUSA

2.2

Tabnmuunsie mogeny. Tabnuna Kak IpeAcTaBICHNE OTHOLICHHUS

2.3

ba3pl nmannbix. OTOOp B TaldMIE CTPOK, YIOBIETBOPSIOUIUX 3aJaHHOMY

YCIIOBUIO
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I'pad. Bepmmna, pebpo, myts. OpHEHTHpOBAHHBIE W HEOPHUCHTHPOBAHHBIC
rpader. nmua (Bec) pebpa. Becomas marpuma rpada. JnwHa mytm Mexmy
BepmrHaMmu rpada. Ilouck ontumanbHoro nyta B rpade. HauanpHas BepiinHa
(MCTOYHMK) M KOHEYHas BepliMHa (CTOK) B OpPUEHTHUPOBAHHOM Trpade.

Boruncnenue konmyecTBa ImyTel B HalpaBJICHHOM allUKIMYECKOM rpade

2.5

HepeBo. Kopens, Bepmmna (y3en), jquct, pedpo (ayra) aepeBa. Bricota aepesa.
IomnepeBo. Ilpumepsr wucnonb30BaHUs JAepeBbeB. llepebop BapwaHTOB C

MOMOIIIBIO JIepeBa

2.6

[TonsiTne MaremMaTH4ecKOW MOJENW. 3aJadd, penraeMble C  MOMOIIBIO
MaTeMaTUIECKOTO (KOMIBIOTEPHOTO) MOJEITUPOBAHUSL. Otnnune
MaTeMaTHYeCKOM MOJENM OT HATypHOM MOJEIM U OT  CJIOBECHOTO

(muTepaTypHOT0) OTMCaHUsI 00BEKTa

2.7

Otanbl KOMIBIOTEPHOTO MOJICTMPOBAHUS: TIOCTAHOBKA 33/a4M, MOCTPOCHHE
MaTeMAaTUYEeCKOH  MOJIeNIM, TMporpaMMHas — pealn3anusi, TECTHpPOBaHUE,
MPOBEACHNUE KOMITBIOTEPHOTO DKCIIEPHUMEHTA, aHAJM3 €ro pe3yibTaToB,

YTOYHCHUEC MOJCIIN

AJNTOpPUTMBI M IPOTrPAMMHPOBAHHE

3.1

PazOuenue 3aJa4d Ha IIoJA3aaadH. CocraBnenue AJIrOpUTMOB MU IIpOrpaMm C
HCIIOJIb30BaHHUCM BeTBHeHHﬁ, IUKJIOB M BCIIOMOI'aTCJIbHBIX aJIl'OPHUTMOB JJId

YIIpaBJICHUA UCIIOJIHUTCIICM HJIN APYTUMHA UCIIOJTHUTCIISIMU

3.2

Tabnuunble BenuuuHbl (MaccuBbl). OmHoMmepHble MaccuBbl. (CocCTaBlieHHE U
OTJIaJIKa TPOTPaMM, PEATH3YIOIIMX  THUIOBBIC  AITOPUTMBI  00pPabOTKH
OJIHOMEPHBIX YHCJIOBBIX MAaCCHBOB, Ha OJJHOM W3 SI3BIKOB IPOTrPAMMHUPOBAHHUSI
(Python, C++, Tlackams, Java, C#, IllkonbHbIii AJSropurMuveckuit SI3bIk):
3alMoJHEHHE YHCIOBOTO MAacCHBa CIy4yallHBIMH YHCIaMH, B COOTBETCTBHU C
dbopmynoit wiau myTéM BBOJA YMCEN, HAXOXKJIECHHE CYMMBI 3JIEMEHTOB MacCHBa,
JMHEWHBIN TIOUCK 33/IaHHOTO 3HAYEHHS B MAaCCHUBE, MOACUYET HIEMEHTOB MAaCCHBa,
YIOBJCTBOPSIONINX  33aJaHHOMY YCJIOBHIO, HAaX0XJEHHE MUHHMAILHOTO

(MaKCI/IMaJ'ILHOFO) 9JICMCHTA MaCCHBa. COpTI/IpOBKa MacCCHuBa

3.3

O6pa60TKa IIOTOKAa HAaHHBIX: BBIYHUCIICHHUC KOJIMYCCTBA, CYMMBI, CPCIOHETO




apn(bMeanecxoro, MHUHHMAJIBbHOI'O M MAaKCHUMaJIbHOI'O 3HA4CHHUA 3J3JICMCHTOB

OCJICAOBATCIIBHOCTH, YAOBJIICTBOPAOIINX 3aIaHHOMY YCIIOBHUIO

3.4

VYnpasnenue. Curnan. OOpatHas cBs3b. [lomydeHune curHajioB oT IM(POBBIX
JAaTYUKOB (KacaHMs, pacCTOSIHMs, CBeTa, 3Byka u jpyroro). [Ipumepsl
HCIIOJIb30BaHUA  MPUHOHUIIA 06paTHOI>'I CBiA3U B CUCTCMAax  yHIpaBJICHUSA
TEXHUYECKUMHU YCTpPOWCTBaMH, B TOM 4Hcle B poboToTexHuke. [Ipumepsr
POOOTH3MPOBAHHBIX CUCTEM (CUCTEMA YIPABIICHUS IBUKEHUEM B TPAHCIOPTHOM
CHCTEME, CBapOdYHas JIMHUS aBTO3aBOJA, AaBTOMATH3HPOBAHHOE YIIPABJICHHUE
OTOIUIEHHEM JIOMa, AaBTOHOMHAsi CHCTeMa YIpPaBIEHHUS TPAaHCHOPTHBIM

CPEICTBOM U JPYyTrU€ CUCTEMBbI)

HNHudopmanioHHbIE TEXHOJIOTUN

4.1

[TonsiTe 06 31ekTpoHHBIX Tabnuuax. TUIBl JTaHHBIX B sUEHKAX 3JIEKTPOHHOM
tabmuipl. PenaktupoBanne u popmatupoBanue tadnuil. Berpoernsie GyHKIMHA
JUIA TIOMCKa MaKCMMyMa, MHUHHMYMa, CYMMbl U CpPEIHEr0 apu(pMETHYECKOro.
CopTtupoBka JaHHBIX B BBIJIEJICHHOM Juana3oHe. IloctpoeHue mauarpamm
(rucrorpamma, KpyroBas AuarpamMma, TodeyHas auarpamma). Beibop Ttuma

AuarpaMMbl

4.2

[IpeobOpazoBanue dopmyn mpu kKonupoBaHuu. OTHOCUTENBbHAS, aOCOJIOTHAS U

CMEIIIaHHAs apecarus

4.3

YcnoBHBIE BBIUMCIICHUS B 3JCKTPOHHBIX Tabiwmax. CyMMHpPOBaHHE W TOACUYET
3HAYCHHH, OTBEYAIONIUX 3aJlaHHOMY ycioBHiO. OOpaboTka OOJBIIMX HAOOPOB

JaHHBbIX. YwuciaeHHoe MOJCIINPOBAHUEC B DJICKTPOHHBIX Ta6J'H/II_[aX

4.4

Ponp mHbOpMALMOHHBIX TEXHOJOTHH B Pa3BUTHU IKOHOMUKH MHUpA, CTpPAHbI,
peruona. OTkpbIThIe OOpa3oBaTenbHble pecypcebl. llpodeccun, cBsizaHHbIE C
uHbpOopMaTUKOH ¥ HMHOOPMALMOHHBIMU  TEXHOJIOTUAMHU:  BeO-Au3aiiHep,
OPOrPaMMHUCT,  pa3pabOTUMK  MOOWJIBHBIX  NPUJIIOKEHUH, TECTUPOBIIHK,
aApPXUTEKTOp MPOTPAMMHOIO OOECIeueHus, CHEIHUATUCT [0 aHAIMU3y JaHHBIX,

CUCTEMHBIN AJIMHUHUCTPATOP




MPOBEPSIEMBIE HA OI'D IO UHO®OPMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NPOrpaMmMbl OCHOBHOI0 0011ero o0pa3oBanusi Ha ocHoBe PT'OC

1

3HaTh (MOHUMATBD)

1.1

BnageHnue OCHOBHBIMM MOHATUSAMHU: HMHpOpManus, Iepeaaya,
XpaHeHue U 00paboTka MHpOpMaLMU, aITOPUTM, MOJIENb, IUPPOBOM
NPOJYKT M WX UCHOJB30BaHUE U1 pelIeHHs Y4eOHBIX H

MMPaKTUYCCKUX 3aaa4

1.2

B.]'Ia)IeHI/Ie IMOHATUAMM: BBICKA3BIBAHUEC, JIOTHUYECKasd  OIcpanus,

JIOTUYCCKOC BBIPAKCHUC

Ymers

2.1

YMeHue omnepupoBaTh €IUHHUIIAMH H3MEpPEeHHs HWH(OPMAIMOHHOTO

00bEMa M CKOPOCTH TIEpeIavil JaHHBIX

2.2

YMeHue 3anucbiBaTh M CpaBHHMBaTh Lenble yucina ot 0 go 1024 B
Pa3IUYHBIX TTO3UIMOHHBIX CUCTEMAX CUUCIICHHUS C OCHOBAaHUSIMH 2, &,

16, BBIMOJNHATH apuU(pMETHUECKHE OTIepAIN HaJl HUMH

2.3

YMeHHne KOoJIUpOBaTh M JEKOIUPOBATh COOOIICHUS 110 3aJaHHBIM
npaBujaM; TOHMMAaHHE OCHOBHBIX IPHUHIIUIIOB  KOJUPOBAHUS

uH(bOpPMaIIUU Pa3IMYHON IPUPOJIBI: TEKCTOBOM, rpadudecKkoil, ayauo

2.4

VYMeHnne 3almchIBaTh JIOTHYECKHUE BBIPAXCHUA C HCIIOJIB30BaAHHUEM
JAU3BIOHKIKWHU, KOHBIOHKIHWU W OTPULAHUA, OIPCACIIATbL MCTHHHOCTD
JOTNYCCKHUX BLIpa)KeHPIﬁ, €ClIn HU3BCCTHBbI 3HAUYCHHA HMCTHHHOCTHU
BXOJAIIHUX B HCIo NMEPEMCHHLBIX, CTPOUTH Ta6J'II/II_I]E>I HCTHHHOCTH JIA
JJOTHYCCKUX BBIpa)KCHHﬁ; 3aIlIMCbIBATL JIOTUYCCKUC BLIPAXKCHUA Ha

HN3y4aCMOM A3BIKE ITPOTPaAMMHUPOBAHUSA

2.5

YMeHHe COCTaBIIATh, BBIIOJHATH BPYYHYIO M Ha KOMIIBIOTEpPE
HECIIOKHBIE  alTOPUTMBl  JJIsi  YOPaBJICHUS  WCIOJHUTENISIMHU
(Yepenamika, YepTéxHUK U JApYyrue); co3gaBaTh U OTJIAKUBATH
MporpamMMbl Ha OJTHOM U3 S3bIKOB mporpammupoBanus (Python, C++,

IMackans, Java, C#, IkonpHBI AnTOpUTMHYECKUN  SI3BIK),




peanu3yrolue HECI0KHbIE AITOPUTMBI 00pPa0OTKM YUCIOBBIX TAHHBIX
C UCMOJB30BAaHUEM IIMKJIOB W BETBJICHUI; yMEHHE pa3OMBaTh 3a1a4d
Ha moA3aaavu, UCIOJb30BATh KOHCTAHTBI, IICPECMCHHBIC U BBIPAKCHUA
Pa3IIMIHBIX THUIIOB (‘-II/ICJIOBI)IX, JJIOTUYECKUX, CI/IMBOJII)HI)IX);
AHAJIM3UPOBATH HpGZIJIO)KGHHBIfI AJIrOpUT™M, OHNpPCACIATD, KaKue
PE3yibTaTbl BO3MOXKHBI IIpU 3aJaHHOM MHOKCCTBC HCXOJHBIX

3HAYEHUI

2.6

YMeHue 3ammcatb Ha H3y4aeMOM  SI3BIKE IPOIPaMMHMPOBAHMS
QITOPUTMBI IIPOBEPKH AEIUMOCTH OJHOTO LEJOr0 4HCila Ha APYroe,
MIPOBEPKU HATYpaJbHOTO YHUCJIa HA MPOCTOTY, BBIJIENECHUS LUp U3
HaTypaJbHOI'O YHUCJA, ITOMCK MAaKCMMYMOB, MHHHMYMOB, CYMMBI

YHCIOBOM MOCJIEIOBATCILHOCTH

2.7

Biianenne yMeHHeM OpHEHTHPOBATHCS B HEPAPXUUYECKOU CTPYKTYpe
(haiimoBo¥ cucTeMbl, paboTaTh ¢ (haitI0BOM CUCTEMON MTEPCOHAIBHOTO
KOMIIBIOTEpAa C MCIHOJIb30BaHUEM Tpaduueckoro wuHTepdeiica, a
HUMCHHO: CO3JaBaThb, KOIMMPOBATh, IMEpEMEIIaTh, INMEPEHMMCHOBBIBATD,

yIaJsaTh U apXUBUPOBATH (Pailsibl U KaTajaoru

2.8

BJ'Ia,Z[eHI/Ie YMCHHUAMU U HABBIKAMH HUCIIO0JIb30BaHUA I/IH(bOpMaI_[I/IOHHBIX
U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI I IIOUCKa, XpaHCHMHA,

00paboTKHM U TIepeiayil ¥ aHAIM3a PA3IUYHBIX BUIOB HH(GOPMAITHI

2.9

YMeHue BhIOMpATh CIIOCO0 MPECTABICHUS TAaHHBIX B COOTBETCTBUU C
MOCTABJICHHOW 3amaveil (TaOauIbl, CXeMbl, I'paQHKH, AUATPAMMBI) C
UCIIOJIb30BAHUEM  COOTBETCTBYIOIIMX  IPOTPAMMHBIX  CPEICTB

00paboOTKH JaHHBIX

2.10

YMmenue ¢dopmanuzoBaTh U CTPYKTYpUPOBaTh  HMH(OPMAIIHIO,
UCIIONIBb3YSl DJIEKTPOHHBIE TaONUIbl Uid 00paObOTKH, aHanu3a Hu
BU3YyaJIM3allMM YHUCJIOBBIX JAHHBIX, B TOM 4YHUCIE C BBIJICICHUEM
nUamna3oHa TaOMUIbl U YOOPsSAOYMBaHHEM (COPTHUPOBKOM) €ro
JJIEMEHTOB; YMEHHUE MPUMEHSATH B 3JIEKTPOHHBIX Tabmunax (Gpopmysb
JUIi  pacy€TOB C  HUCMOJb30BAHHUEM  BCTPOCHHBIX  (YHKIUH,
a0COJIIOTHON, OTHOCHUTENBHOM, CMEIIaHHOM aJipecaliiy; UCI0JIb30BaTh
9JIEKTPOHHBIE TAOIMIIBI JJIi YMCICHHOTO MOJEIUPOBAHUS B MPOCTHIX

3alavax U3 pa3HbIX y‘Ie6HBIX npeamMcToOB




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D
HO UH®OPMATHUKE

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

Hudposas rpaMOTHOCTH

1.1

@aiinel 1 nanku (kataynoru). [IpuHOUNBI TOCTpOoeHUsT (PAMIIOBBIX CHCTEM.
[Tonroe nms daiina (manku). [Iyte k daitny (manke). Padota ¢ daiinamu u
KaTajoraMu CpeJCTBaMH OINEpallMOHHOW CHCTEMBI: CO3JjaHHe, KOMPOBAHUE,
nepeMelleHue, IepenMeHOBaHle U yajaeHue ¢ailyioB U mamnok (KaTajloros).
Tunsl ¢aitnoB. CpoiictBa ¢aiinos. daitnossiii MeHemxep. Ilouck aiinos

CpeICTBaMU OMEPAIMOHHON CUCTEMBI

1.2

O6beuaeHne KOMITbIOTEPOB B ceTh. Ceth MuTepHeT. Beb-cTpanuia, BeO-
cant. CTpykTypa anpecoB BeO-pecypcoB. bpaysep. IlonckoBbie CHCTEMBI.
[Touck wHdopManuu 1O KIOYEBBIM CJIOBaM M MO H300pa)KeHHIO.
JoctoBepHocTh nHGOPMaIMH, moryaeHHo u3 utepuera. |P-anpeca y3i108B.

CeteBoe XpaHEHUE TAHHBIX

TeopeTnueckne 0CHOBBI HHPOPMATHKU

2.1

JIMcKpeTHOCTh aHHBIX. BO3MOXXHOCTH OnucaHusi HEMPEPHIBHBIX 0OBEKTOB U
MIPOLIECCOB C MOMOIIBIO JUCKPETHBIX JAHHBIX.

CumBout. Andasut. MomHocTh andasurta. JBonunsiii andasurt. KommuectBo
BCEBO3MOXKHBIX CJIOB (KOJOBBIX KOMOHWHAIMI) (PUKCUPOBAHHON JJIMHBI B
nBonyHoM andasute. IIpeoOpaszoBanue 0O0ro andaBuTa K JTBOUYHOMY.
KonuuectBo pa3nuyHblXx cIOB (UKCUPOBAHHON JJIUHBI B ajdaBuTe
onpeaenEHHON MOIIIHOCTH.

KoaupoBanue cuMBOJIOB OJHOTO an(aBUTa C MOMOIIBIO KOJOBBIX CIIOB B
npyrom andaBute, KojoBas Tabnuma, AekogupoBanue. KomaupoBaHue
TekcToB. PaBHOMepHbIli koa. HepaBHomepnsiii kon. Komuposka ASCII.
BocebmubOutHeie  koaupoBku. Ilomstme o  koampoBkax UNICODE.
JlexonupoBaHue COOOIIEHUN C  HKCIOJIB30BaHHEM pPaBHOMEPHOTO U

HepaBHOMEpHOTO KoJa. H(popMaIMoHHbIH 00bEM TeKcTa

2.2

Nudopmanmonneiii 00bEM JTaHHBIX. bUT — MUHUMaNbHAas eIWHUIA
KOJMuYecTBa WHGOpPMAIMM — JBOWYHBIN paspsa. EnuHunbl  u3MepeHus
nHpopmanoHHOTO 00BEMA naHHBIX. burt, OaiiT, kumobaiiT, MerabailT,

rurabaiit. CkopocTh Tmepenayn JaHHBIX. EQUHHUIBI CKOPOCTH TMepenadyu




JTaHHBIX

2.3

KomupoBanue mBera. IlBetoBeie ™mogenu. Moxgens RGB. I'myGuna
koxuposaHus. [lamutpa.

PactpoBoe u BekTropHOE mpejacraBieHue uzoOpaxeHuil. Ilukcens. Onenka
UHPOPMAMOHHOTO 00BEMa TrpaduyecKux JaHHBIX IS PacTPOBOTO

U300paKCHUS

24

Konnposanue 3Byka. PaspsaHocts u gacroTa 3anucu. KoinuecTBo kaHaloB
3aIHCH.
OHGHKa KOJIMYCCTBCHHBIX IMapaMCTPOB, CBA3aHHBIX C MNPCACTABICHUCM U

XpaHEHUEM 3BYKOBBIX (ailioB

2.5

HeHOSI/IIII/IOHHBIG u IIO3UITUOHHBIC CUCTEMBI CUHCIJICHHS. A.]'I(l)aBI/IT.
OcnoBanue. Pa3sépuyras dopma 3amucu yucna. [lepeBon B JIeCATUUHYIO
CUCTEMY UHUCCII, 3alITMCAHHBIX B IPYTUX CUCTEMAX CUHUCIICHUA.

PumMmckag cucrema cumcieHus

2.6

JIBonuHas cuctema cuucinenus. [lepeBon mensix uucen B npegenax ot 0 1o
1024 B nBOMYHYIO CHCTEMY CUMCIEHHs. BocbMepHUYHas cucTeMa CUUCIICHHUS.
IlepeBon ymcen U3 BOCBMEPUYHOM CHCTEMBI B JBOWYHYIO U JCCATHYHYIO
cucreMsl u obOpatHo. lllectHannarepuuHnas cuctema cuucienus. Ilepeson
4ylucell M3 IIECTHAALATEPUYHOM CUCTEMBI B JIBOMYHYIO, BOCBMEPUYHYIO H
JECATUYHYIO CUCTEMBI U 00paTHO. ApudMeTHUecKne Onepaluuy B JBOUYHON

CHUCTEME CUHCJICHUA

2.7

Jlormueckue BbICKa3biBaHMUs. Jlornueckue 3HAYEHHUS  BBICKA3bIBaHUH.
DneMeHTapHble M COCTaBHbIC BBICKA3bIBaHUA. Jlormyeckue omepanuu: «im»
(KOHDBIOHKIIUS, JJOTUYECKOE YMHOXKEHUE), «WIN» (IU3BIOHKIIMS, JIOTHYECKOEe
CIIOXKEHHE), «HE» (Jlorhuyeckoe oTpulanue). l[IlpuopureT IOTHYECKUX
omnepanuii. OmnpeneneHue HCTUHHOCTA COCTABHOTO BBICKA3bIBaHUS, €CIH
U3BECTHBl 3HAYEHUS HWCTUHHOCTH BXOMSIIMX B HEro 3IIEMEHTapHBIX
BbICKa3bIiBaHuil. Jlormyeckue BwIpakeHus. [IpaBuna 3amucu JIOTUYECKUX

BLIpa)I(eHHfI. HOCTpOCHI/IC Ta6J'II/II_I HCTHUHHOCTH JIOTHYCCKHUX BHpa)KeHI/Iﬁ

2.8

Jlorndueckue sneMeHThl. 3HAKOMCTBO C JIOTHYSCKUMH OCHOBaMHM KOMIIBIOTEpa

2.9

HerepLIBHLIe U OUCKPCTHBIC MOJICIIN. NMuTanimoHHBIE MOEIH. I/Il"pOBHC
MOJCIIN. OHGHKa AACKBATHOCTHU MOJCIIN MOACIIMPYEMOMY O6’beKTy n 1eiIsiMm

MOJCIINPOBAHUA

2.10

Tabnuunbie MOICIIN. Ta6mz1ua Kak MOpCACTAaBJICHUC OTHOILICHU. bazml

JaHHBIX. OT60p B Ta6J'II/II_[e CTPOK, YAOBJICTBOPAIOIINX 3aJTaHHOMY YCJIOBUIO
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I'pad. Bepimuna, pedpo, myts. OpHEHTHpPOBAHHBICE U HEOPHUCHTUPOBAHHBIE
rpader. JInunaa (Bec) pebpa. BecoBas matpuiia rpada. [JnuHa mytu Mexmy
BepmimHamu rpada. Ilowck onTumansHoro mytu B rpade. HavanmbpHas
BEpIIMHA (MCTOYHMK) M KOHEYHasl BepIIMHA (CTOK) B OPUEHTUPOBAHHOM

rpade. Bpruucienne KoimudecTBa MyTed B HANpaBICHHOM AalUKIMYECKOM

rpade

2.12

HepeBo. Kopenb, Bepmmna (y3en), Juct, pedpo (myra) aepesa. Bricorta
nepea. IlogmepeBo. [lpumepst wucnosb3oBaHus aepeBbeB. [lepedop

BAapHUaHTOB C IIOMOLIBIO JCPCBa

ANropUTMBI U IPOrPAMMHPOBAHHE

3.1

CpoiictBa anropurMa. CrocoObl 3amucu airoputMa (CJIOBECHBIH, B BUJE
OJI0K-CXEMBI, IPOrpamMma).

CocraBieHre alropuTMOB M MPOrpaMM C HCIIOJIb30BAaHHEM BETBICHUI,
LUKJIOB U BCIIOMOTAaTENIbHBIX AJTOPUTMOB JUIsl YIPaBJICHUS] HCIOIHHUTEIEM
(PoboTt, Yepemamika, Yepré&xHUK u Jpyrue). BpinmojgHeHue airopuTMoB

BPYYHYIO U Ha KOMIIBIOTEPE

3.2

S3sik mporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkomabHbIi
AnropuTMHuUYecKHil S3bIK).

CuctemMa MpOrpaMMHPOBAHHS: PENAKTOP TEKCTa IMPOrpamMM, TPAHCISATOP,
OTJIaTYHK.

[lepemennas: Tum, uMms, 3HaueHue. llerple, BEIIECTBEHHBIC U CHMBOJIbHBIC
TIEpEMCHHEIE.

Omnepatop mnpucBauBaHus. APUPMETUYCCKHE BBIPAKCHHS W TOPAIOK HUX
BbruuciieHUs. Ornepanuu ¢ IEeTbIMH YHCIaMH: [EIOYUCICHHOS JeNICHHE,
oCTaToK OT jeneHus. Berienus. CocTaBHbIE YCIOBUS (3alKMCh JOTHYECKHX
BBIPQKCHUII HA UW3y4yaeMOM sI3bIKe TporpamMMupoBanus). HaxoxnaeHue
MUHHMYMa

U MakCUMyma W3 JIBYX, TpEX M 4YeThIpEX uucel. PelieHne KBaJpaTHOTO
ypaBHEHHUSI, UMEIOIIETO BEIIECTBEHHbIE KOPHU. LUK ¢ ycroBreM. ANropuT™
EBxinpma ans  HaxoxkA€HUS HauOOJbIIEro OOIIEro  JeNUTeNs  JABYX
HaTypalbHBIX 4YHcenl. Pa3OueHue 3amuMcu  HATypallbHOTO 4YHClIa B
MO3UIIMOHHON CHCTEME C OCHOBaHHEM, MEHBIIMM WIM paBHBIM 10, Ha
otnenbHbe UdpHL. LUK ¢ mepeMeHHO. ANTOPUTMBI IPOBEPKHU JEIUMOCTH
OJIHOTO IIEJIOTO YHCIa Ha JIpyroe, MPOBEPKHM HATYpalbHOTO YHCIa Ha

HIPOCTOTY




3.3

O6paboTka CHMBOJBHBIX JaHHBIX. CHMBOJIbHBIE (CTPOKOBBIE) TIEPEMEHHBIE.
[TocumBonbHas 00paboTka cTpok. [1o/ICY€T YacTOTHI MOSIBICHUS CUMBOJIA B

cTpoke. Berpoennsie GyHKIMM 17151 00pabOTKH CTPOK

3.4

Omnpenenenre BO3MOKHBIX pe3yJbTaTOB pabOThl aNrOpUTMa IpPU JIAHHOM
MHO’KECTBE BXOJIHBIX JIaHHBIX, ONPEAEICHUE BO3MOMXHBIX BXOJHBIX TAaHHBIX,

IPUBOJAIIMX K JAaHHOMY pe3yJbTaTy

3.5

Tabnuunble BenuuuHbl (MaccuBbl). OqHOMEpHbIE MaccuBbl. CoCTaBiIEHHUE U
OTJIAIKA TIPOTpamMM, PEATM3YIOMINX THUIIOBBIE aJTOPUTMBI  00paOOTKH
OJIHOMEPHBIX YHCIOBBIX MAaCCUBOB, Ha OJIHOM U3 S3bIKOB IPOTPaMMHUPOBAHUS
(Python, C++, Tlackanb, Java, C#, IlIkonabHbI AnropurMudeckuii SI3bIK):
3aMoJHEHUE YMCIOBOIO MAaccHBa CIy4alHBIMU YUCIAMH, B COOTBETCTBUU C
dbopmynolt unum nmyréM BBOAA YMCET, HAXOXKJAEHUE CYMMBI 3JIEMEHTOB
MaccuBa, JMHEWHBI NOWCK 3aJaHHOTO 3HAYEHUS B MAacCHBE, MOJCUET
3JIEMEHTOB MAacCHBa, YAOBJIETBOPSAIONINX 33/JlaHHOMY YCJIOBHIO, HAXO0XKJIEHUE
MUHHMAaJIbHOTO (MaKCUMAaJIbHOTO) 3JieMeHTa MaccuBa. COpTUPOBKA MaccHBa.
OO0paboTka MOTOKA JAHHBIX: BBIYMCIEHHWE KOJIMYECTBA, CYMMBI, CPEIHETO
apu(pMeTHYECKOro, MUHUMAJILHOIO M MAKCHMAJIbHOTO 3HAYEHUs JJIEMEHTOB

IOCI€A0BATCIIBHOCTH, YAOBJIICTBOPAIOIINX 3aJaHHOMY YCIIOBHUIO

3.6

VYmupasnenue. Curnan. O6parHas cBs3b. [lomydeHne curHanoB ot 1U(POBBIX
JaTYUKOB (HampuMmep, KacaHUs, pacCcTOsHUsS, CBeTa, 3Byka). [Ipumepsr
UCIOJIb30BAaHUSl TPUHIMIA OOpaTHOM CBA3M B CHUCTEMax YIIPaBJICHUS
TEXHUYECKUMHU YCTPOWCTBAMHU C TIOMOIIbIO JAaTYMKOB, B TOM YHCJIE B

POOOTOTEXHUKE

NudopmanrionHbie TEXHOJIOTUN

4.1

TekcToBbIe JMOKYMEHTHI M HMX CTPYKTYPHBIC 3JIEMEHTHI (CTpaHuIla, ad3ail,
CTpOKa, CJIOBO, CHMBOJI).

TekcToBBIli TIPOIIECCOP — MHCTPYMEHT CO3JIAHUS, PEAAKTUPOBAHUS U
¢dopmaTupoBanusi TekctoB. [IpaBuia HaOopa TekcTa. PemaktupoBaHue
Ttekcra. CoiictBa cumBoJioB. [Hpudt. Tumsr mpudros (pydnensie, c
3aceykaMu, MOHOIMpHUHHBIE). [lomykupHOEe W KypCHBHOE HauepTaHUE.
CpoiicTBa a03alieB: rpaHUIbl, a03alHBIA OTCTYI, UHTEPBAJ, BhIPAaBHUBAHHE.
[Tapametpsr ctpanunel. CrtusneBoe ¢opmaTupoBanue. CTPyKTypUpOBaHUE
uH(GOpPMAIIMK C TIOMOIIBIO CIHUCKOB M Tabmuil. MHOTOYpPOBHEBBIE CIIHCKH.
JloGaBnenne Tabnuil B TEKCTOBBIE JOKYMEHTHI. BcTaBka M300pakeHUil B

TCKCTOBBIC NOKYMCHTHI. OOTekanue H306p2[)1(€HPII>i TEeKCTOM. BkiIroueHue B




TEKCTOBBI  JIOKyMEHT auarpamy™, (GOpMyl, HyMepalud  CTPaHUI,

KOJIOHTUTYJIOB, CCBIJIOK U APYIUX 3JICMCHTOB

4.2

Pacrposbie pucynku. Vcnonp3oBanue rpaguuecKux MPUMUTHBOB.

Onepanuu perakTUpOBaHMs rpa@uUECKUX 0OBEKTOB, B TOM YHCIIC MU(PPOBBIX
doTorpadwmii: 3MeHEHHE pa3mepa, 00pe3Ka, TOBOPOT, OTpaKEeHUE, padoTa C
obnactsiMu (BbIJICIICHHE, KOTUPOBAHUE, 3aJIMBKA [IBETOM), KOPPEKIIHS I[BETA,
SPKOCTH M KOHTpPAcTHOCTU. BekrtopHas rpaduka. Co3maHue BEKTOPHBIX
PUCYHKOB BCTPOCHHBIMHU CPEJICTBAMHU TEKCTOBOTO IMPOIIECCOPA WM JIPYTHX

nporpamm (TipwiioxkeHui). Jlo6aBiaeHne BEKTOPHBIX PUCYHKOB B JJOKYMEHTHI

4.3

[ToaroroBka MynbTUMeMIHBIX npe3eHTarui. Crnaiin. JobaBieHue Ha ciaiia
TeKCcTa U u3o0pakenuit. Pabora ¢ HeckonbkuMu criainamu. JloGaBineHue Ha

cnaﬁz[ AyJANOBU3YAJIbHBIX JaAHHBIX. AHI/IMaIH/If{. FI/IHCpCCI)IJ'IKI/I

4.4

Tumbl gaHHBIX B s4YeHKaxX »dJICKTPOHHOW Tabmuiupl. PenaktupoBanme u
dbopmaTupoBanue Tabiui. BecTpoeHHble (QYHKIIMU IS TTOMCKA MAKCUMYyMa,
MHHHUMYMa, CYMMBI U cpeaHero apudmerndeckoro. CopTUpOBKa JaHHBIX B
BBIJIETICHHOM Juamna3zone. [loctpoenue nuarpamm (TUcTOorpamMma, KpyroBas
auarpaMma, — TOu€yHas ~— audarpamMma). BpeiOop  THma  aMarpammbl.
[IpeobOpazoBanue Gopmyn npu konupoBanuu. OTHOCUTEIbHASI, a0COTIOTHAS

Y CMEIIIaHHAs aJipecarius

4.5

VYciaoBHBIE BBIUMCIEHUS B DJEKTPOHHBIX Tabmumax. CymMMUpOBaHUE U
MoACYET 3HAYCHHM, OTBEUAIOIINX 3aJaHHOMY yclioBHI0. OOpaboTka 00IbIIHIX

Ha6op013 JaHHBIX. YucneHnoe MOZCIINPOBAHUEC B DJICKTPOHHBIX Ta6J'II/IHaX
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