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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo uHGOpPMATHKE HA YPOBHE OCHOBHOT'O 00IIEro 00pa3oBaHusl COCTABJICHA HA
OCHOBE TpeOOBaHMI K pe3ylabTaTaM OCBOCHHS OCHOBHOH 00pa30BaTeNbHOM MPOTPaMMBbI
OCHOBHOTO o0miero obOpaszoBanus, npexacraBieHHbix B ®I'OC OO0, a Ttakxke ¢enepanbHOU
pabodeii mporpaMMbl BOCTIUTAHUSI.

[Iporpamma mo uapOpMaTHKe AAET MPEACTABICHUE O METAX, O0IIel cTpaTeruu 00yJeHus,
BOCIIMTAaHUS W Pa3BUTUS OOYYAIOMIMXCS CpeACTBaMH HH(POPMATUKH HAa 0a30BOM YpOBHE,
YCTAHABJIMBAaET  00s3aTeNbHOE  TPEAMETHOE  COJEp)KaHWe,  MpPeIyCMaTpUBaeT  €ro
CTPYKTYpUPOBAHUE T10 pa3zeiiaM U TeMaM.

[Iporpamma 1o wuHOpMaTHKEe OMNpeAeNsieT KOJUYECTBEHHBIE M  KAa4eCTBEHHBIE
XapaKTCPUCTUKHU y‘IC6HOl"O Marcepuajga i1 KaKIA0ro roaa HMU3ydCHHUA, B TOM YHCIC I
COJIEpKATEIBHOTO HAMOJHEHUS PAa3HOTO BUAA KOHTPOJIS (MPOMEXKYTOYHOH aTTeCTaIHH
oOyuarouuxcs, BCEpOCCUNCKUX MPOBEPOUYHBIX pabOT, rOCYIapCTBEHHOW UTOTOBOW aTTECTALIUN).

[Iporpamma no mH(pOpMaTHKE SBISIETCS OCHOBOW JIJISi COCTABJICHUSI aBTOPCKUX YUE€OHBIX
porpamMM, TEMAaTHIECKOTO TIAHUPOBAHUS Kypca YIHTEIIEM.

HenssmMu n3ydeHnst ”HPOPMATHKH HA YPOBHE OCHOBHOTO OOIIIEro 0Opa30BaHHUS SBIISIOTCS:

(dbopMupOBaHHE OCHOB MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKd HH(DOpPMATUKH, JOCTHIKEHUSM HAaydyHO-TEXHHYECKOTo TIporpecca U
0OLIECTBEHHON NPAKTHKH, 32 CUET pa3BUTHS MpeACcTaBIeHU 00 MHGOPMALIUK KaK O BaKHeHeM
CTpaTETHYECKOM pPECypce pa3BHTHsI JMYHOCTH, TOCYIapcTBa, OOMIECTBA, MOHWMAHHS pPOJIU
MH(OPMALMOHHBIX MPOIIECCOB, THPOPMAITMOHHBIX PECYPCOB U MH(DOPMALIMOHHBIX TEXHOJIOTHI B
yCIOBUSAX UGPPOBON TpaHChHOpMAIK MHOTHX cep KU3HU COBPEMEHHOTO O0IIECTBa;

obecrieueHne yCIIOBUM, CIIOCOOCTBYIOUIUX PA3BUTHIO AITOPUTMUYECKOTO MBIIUIEHUS Kak
HE0OX0IMMOTO YCIIOBUS MPO(ecCHnoHaIbHOM ESTENbHOCTH B COBPEMEHHOM HMH(OPMAaLMOHHOM
o01IecTBe, MPEINoJIararolero CrocoOOHOCTh 00yJaromerocss pa3oWBaTh CIOXKHBIE 3a/adyd Ha
Oojee mpocCThie MOA33Jayd, CpPaBHUBATh HOBBIE 3aJjaud C 3ajJauaMi, PEIIEHHBIMH paHee,
OTPEeNATh IIaru AJs JOCTH)KEHUS pe3yibTaTa U Tak Jajee;

(dbopMHpoBaHHEe W DPA3BUTHE KOMIIETEHIMI OOydaromuxcsi B OOJACTH HCHOJB30BaHUS
MH(OPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTHM, B TOM YMCJ€ 3HAHUI, YMEHUN U HaBBIKOB
paboTel ¢ HHPOpMAIMEN, MPOrpaMMHUpPOBAHUS, KOMMYHHUKAIIMM B COBPEMEHHBIX LH(PPOBBIX
cpelax B yCIOBUAX oOecrieueHus: HHPOPMAIIMOHHOM 0€30IacHOCTH JINYHOCTH 00Yy4aroIIerocs;

BOCITUTaHHE OTBETCTBEHHOTO M W30MPATEIBHOTO OTHOLIECHUS K HH(POPMAIHMH C YyYETOM
MPABOBBIX M OJTUYECKUX aCIEKTOB €€ paclpoCTpaHEHHs, CTPEMIIEHUS K IPOJIOJDKEHUIO
oOpa3oBaHusi B 001acTH MHGOPMAIMOHHBIX TEXHOJOTHUH U CO3UAATEIBHOU JESTEIBHOCTH C
MIPUMEHEHUEM CPEJICTB HH(OPMAITMOHHBIX TEXHOJIOTHA.

Nudopmaruka B 0CHOBHOM 00I111eM 00pa30BaHUU OTPAXKAET:

CYIIHOCTh HMH(OPMATUKH KaK HaydyHOH AUCUUIUIMHBI, H3y4arollel 3aKOHOMEPHOCTH
NPOTEKaHWsI U BO3MOYKHOCTH aBTOMAaTH3allMd HHGOPMAIMOHHBIX MPOIECCOB B Pa3IMYHBIX
CUCTEeMaXx;

OCHOBHBIE O00JIACTM MNpHUMEHEHHs HWHQPOPMATUKH, Mpexae Bcero HHGOPMAIMOHHBIE
TEXHOJIOTUH, YIIPaBJIEHUE U COLUANIBHYIO cdepy;

MEeXAUCIUILTUHAPHBIN XapakTep HHPOPMATUKU U HHPOPMAITHOHHON IESATEIHHOCTH.

W3yuenne WHPOPMATUKU OKa3bIBA€T CYLIECTBEHHOE BIMsSHHE Ha (OPMHPOBAHUE
MHUPOBO33pEHUsI 00yUaroIIerocs, €ro XM3HEHHYI0 MO3MLHUIO, 3aKJIaIbIBA€T OCHOBBI MOHUMAHUS
MPUHIHUINOB (YHKIIMOHUPOBAHUS M HUCHOJB30BAaHUS WH(POPMAIMOHHBIX TEXHOJOTHH Kak



HEOO0XOMMOTO0 HMHCTPYMEHTa MPAKTUYECKH JIIOOOW IEATETbHOCTH M OJHOTO M3 Hambojee
3HAYUMBIX TEXHOJOTUYECKUX JOCTHIKCHHI COBPEMEHHOW NUBUIM3AIMU. MHOTHE TpPEIMETHBIE
3HAHUS U CIOCOOBI JCSITETbHOCTH, OCBOCHHBIE OOYYAIOIIMMHUCS MPH WU3YUYEHUU HHPOPMATUKH,
HaxXoJAT NPUMEHEHHE KaK B paMKax 00pa3oBaTelIbHOro Ipolecca NMpU H3YYEHUH JPYTHX
MPEIMETHBIX O0JIACTEeH, TaK M B WHBIX XKU3HCHHBIX CUTYAIUSAX, CTAHOBSATCS 3HAYUMBIMH JIJIS
dbopMHUpOBaHHSI  KAueCTB JIMYHOCTH, TO €CTh OPUCHTHPOBAHBI Ha  (POPMHUpPOBAHHUE
METaNpPeIMETHBIX H JTUYHOCTHBIX PE3yJIbTAaTOB O0yUCHHUS.

OcHoBHble 3amaum yueOHoro mpenmera «MHpopmaruka» — copmMupoBath Yy
00yJaroIXcs:

MMOHMMAaHWE TPHUHIMIIOB YCTPONCTBA M (YHKIIMOHUPOBAHUS OOBEKTOB IMH(PPOBOTO
OKPY)KCHHUS, MPEICTaBICHUS 00 WCTOPUU W TEHJCHIHUAX Pa3BUTHSI HHOOPMATHKH IEPHOIA
1uudpoBoit TpaHchopmalMy COBPEMEHHOTO 00IECTBA;

3HAHMS, YMCHHS ¥ HABBIKA T'PAMOTHON MTOCTAHOBKH 33124, BOSHUKAIOIINX B MMPAKTHICCKON
JESITEITLHOCTH, JUTSI UX PEIICHUsS C TTIOMOIIHI0 WH(MOPMAITMOHHBIX TEXHOJIOTHH, YMEHUS U HABBIKU
(hopMaTM30BaHHOTO OMMCAHUS TIOCTABIICHHBIX 33]1ay;

0a30BbIe 3HAHUS 00 MHPOPMAIMOHHOM MOJETHUPOBAHNH, B TOM YUCIIE O MATEMaTHIECKOM
MO/ICTTUPOBAHUH;

3HAHHE OCHOBHBIX AITOPUTMUYCCKUX CTPYKTYpP W YMCHHE NPHUMEHSTH 3TH 3HAHHUS IS
MTOCTPOCHHS AJITOPUTMOB PEHICHHS 3a1a4 110 UX MaTeMaTHIYCCKUM MOJICIISIM;

YMEHHS W HaBBIKA COCTABJICHUS IPOCTHIX MPOTPaMM IO TIOCTPOSHHOMY QJITOPUTMY Ha
OJTHOM M3 SI3BIKOB IPOTPAMMHPOBAHUS BHICOKOTO YPOBHS,

YMEHHUSI W HaBBIKH A(PQPEKTUBHOTO HCIOJIB30BAHUS OCHOBHBIX THIIOB MPHKIAIHBIX
nporpaMM (TPHUIIOKEHH) 00Iero Ha3HaUYCHUsI U MHGOOPMAITHOHHBIX CUCTEM JUTSl PEIICHUS C UX
MOMOIIIBIO TPAKTUYECKUX 3a/a4, BJaJeHHEe 0a30BBIMH HOpPMaMH WH(POPMAIMOHHOW STHKH H
rpaBa, 0CHOBaMHU WH(OPMAITMOHHON O€30TTaCHOCTH;

YMEHUE TPaMOTHO HHTEPIIPETUPOBATh PE3YJbTAThl PEIICHHS TMPAKTHYECKUX 3a1ad C
MOMOIIBI0  MH(MOPMAIIMOHHBIX ~ TEXHOJIOTHH, NPHUMEHSATh IOJIYYCHHBIE PpE3yJbTaThl B
MPAKTUYECKOMN JCSATEIIEHOCTH.

Hemu u 3agaun m3ydeHus MHPOPMATUKHA HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs
OTIPENENAIOT CTPYKTYPY OCHOBHOTO COJEpXKaHHs y4eOHOTo MpeaMera B BHUJC CICAYIOIIUX
YETHIPEX TEMATUICCKUX PA3/ICIIOB:

¢ poBasi TPaMOTHOCTb;

TEOPETHYECKHE OCHOBBI UHPOPMATUKH;

ITOPUTMBI U TIPOTPAMMHUPOBAHHE;

WH(POPMAIIMOHHBIC TEXHOJIOTUH.

Ha usyuenune madopmaruku Ha 6a30BOoM ypoBHe oTBomuTcs 102 yaca: B 7 kiacce — 34
yaca (1 yac B Henenro), B 8 kinacce — 34 vaca (1 yac B Henenmo), B 9 kiacce — 34 yaca (1 vac B
HEJIEIIO).



COJEP)KAHUE OBYYEHUA
7 KUIIACC

Hud¢posast rpaMOTHOCTH

KomnbioTep — yHuBepcajibHOe YCTPOMCTBO 00padOTKH JAHHBIX

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

OcHOBHbIE KOMIIOHEHTBHI KOMIIbIOTEpa U WX HazHaueHue. [Ipoueccop. OnepatuBHas u
JOJITOBpEMEHHAs! MaMsITh. Y CTpoicTBa BBOJA U BbIBOAA. CEHCOPHBIN BBOJ, JaTYMKA MOOMIIBHBIX
YCTPOICTB, cpeicTBa OMOMETPUUECKON ayTeHTU(PHUKALIUY.

Wctopus pa3BuTus KOMIBIOTEPOB M IporpaMMHOro obecnedeHus. [lokosieHus
KOMITIbI0TepoB. COBpeMEHHbBIE TEHICHIIUU Pa3BUTHsI KOMITbIOTEPOB. CyNepKOMIBIOTEPHI.

[TapannenbHble BBIYUCIECHUS.

[lepconanbHbiit KoMmbloTep. Ilpomeccop u ero xapakTepuUCTHKH (TakToBas 4YacToTa,
paspsaHocTs). OnepatuBHas naMaTth. [lonroBpemMeHHas mamsTh. Y CTPOMCTBAa BBOJA U BBIBOJA.
OO0bEM XpaHUMBIX JTaHHBIX (ONEpaTUBHAs NaMATh KOMIIbIOTEpA, KECTKUN M TBEPAOTENbHBIN
JIMCK, TIOCTOSIHHASI TaMATh cMapT(oHa) U CKOPOCTh TOCTYyMA JUIsl pa3IMYHbIX BUIOB HOCUTENEH.

Texnuka 6e30MacCHOCTH U MpaBuia pabOThl Ha KOMIIBIOTEPE.

IIporpamMmsl M JaHHbIE

[Iporpammuoe obecnieueHue kommbioTepa. llpukinaaHoe mnporpamMmHOe oOecredeHue.
CucremHoe mporpammHoe oOecrneuenne. Cucrembl mporpamMmmupoBanus. IlpaBoBas oxpaHa
mporpaMM W JaHHbIX. becniaTHble UM ycloBHO-OeciuiaTHble mporpammbl.  CBoOonHOE
porpaMMHO€E o0OecIieueHue.

@aiinel 1 nanku (katayoru). [IpuHnumel moctpoeHus ¢aitnoBsix cucteM. [lomHOE MMs
¢daiina (mankum). Ilyte x daiiny (manke). PaGota ¢ daitmamu u Kartajoramu cpeacTBaMu
OIEPALIMOHHOM CUCTEMBI: CO3JaHue, KOTMPOBAHUE, [IEPEMELICHUE, IEPEUMEHOBAHNE U yIaJI€HUE
¢daiinoB u mamnok (karamoroB). Tumbl (aitioB. CpoiicTBa (aityioB. XapakTepHbIE pa3zMepbl
(haitioB pa3UYHBIX TUIOB (CTpPaHHUIIA TEKCTa, JIEKTPOHHAsA KHUTa, (otorpadusi, 3anKch MECHHU,
BUJICOKJIMII, MOJHOMETPAXHbIH (uiabM). ApxuBanus HaHHbIX. Vcrosib30BaHHE MPOrpaMM-
apxuBatopoB. DaitnoBeiit MeHemkep. [louck daitioB cpencTBaMu oneparuoOHHON CHCTEMBI.

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

KoMmnbroTepHblie ceTn

O0benuHenne komnbloTepoB B ceTb. Cerb IMHrepHer. BeO-ctpanuna, BeO-cailT.
CrpykTypa aapecoB BeO-pecypcoB. bpaysep. Ilouckosbie cuctemsl. Ilouck undopmammu mno
KJIIOYEBBIM CJIOBaM U M0 M300paxkeHuto. JloCTOBEpHOCTh HH(POPMALUH, TOJY4YCHHOH U3
HNHurepHera.

CoBpemeHHbIE CEPBUCHI HHTEPHET-KOMMYHHKAIIH.

CeteBoii 3TuKeT, 0a30Bble HOpMBI MH(POPMAIMOHHONW 3THKM M IpaBa Npu padbore B
Wntepnere. Ctpateruun 0ezomnacHoro noseaeHus B HrepHere.

Teoperuyeckne 0CHOBBI HH(POPMATHKH

HNudpopmanysa u uHpopManMOHHbIE IPOLECCHI

WNudopmanust — 0HO U3 OCHOBHBIX MOHATUH COBPEMEHHON HAayKH.



Wudopmanmst Kak CBEICHHs, MpeIHA3HAYCHHbIE JUIS BOCHPUATUS YEJIOBEKOM, U
nHpOpManKs Kak JaHHbIE, KOTOPbIe MOTYT ObITh 00pa0OTaHbl aBTOMATH3MPOBAHHOM CUCTEMOM.

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

WNudopmanoHHbIe TPOLIECCH — POLIECCH, CBA3aHHBIE C XpPaHEHUEM, PE0Opa30OBaHUEM U
repeaaden JaHHbIX.

IpencraBiaenue nndopmauuu

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 mo0Ooro andasura k gBoMuHOMY. KosmuecTBo
Pa3IMYHBIX CIOB (PUKCHPOBAHHOW JUTMHBI B ali(haBUTE OTPEIETEHHON MOIITHOCTH.

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

JBonunblii kon. IlpencraBieHue NaHHBIX B KOMITBIOTEpE 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 mepenau TaHHBIX. EMUHUIBI CKOPOCTH Tiepeaayn TaHHbIX.

KommpoBanue tekcroB. PaBHOMepHBIH koa. HepaBHomepnsbiii koa. Komuposka ASCII.
BocemubutHbie KomupoBku. [lonstre o komupoBkax UNICODE. [IekoaupoBanue cooOIeHui ¢
MCI0JIb30BAHMEM PABHOMEPHOI'O U HEpaBHOMEPHOT0 KoJjia. MHpopMaoHHbIi 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  TmpeAcTaBieHHE — H300paxkeHmidt.  [lukcenms.  OrneHka
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 (DaiiioB.

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. CpoiictBa cumBoiioB. Illpudrt.
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 CIHUCKOB W Tabaui. MHOroypoBHEBbIE
ciivcku. Jlob6aBieHue TabiuIl B TEKCTOBBIE IOKYMEHTHI.



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

[IpoBepka npaBonucanus. PaccranoBka nepeHocos. I'oocoBoil BBoa TekcTa. Onruueckoe
pacno3HaBanue tekcra. KommbrotepHsiil nepeBoa. Mcnonb3oBanue cepBucoB MHTepHeTa uist
00pabOTKH TEKCTA.

KomnbrorepHnas rpaguka

3HaKOMCTBO ¢ rpaduyeckuMu pemakropamu. PactpoBbie pucyHku. Mcmonbp3oBanue
rpadu4ecKuX MPUMHUTHBOB.

Onepanu  pelakTUpOBaHHsS TpadUUecKuX OOBEKTOB, B TOM 4HCIE LUPPOBBIX
dotorpaduii: uW3MeHEeHHE pa3Mmepa, 00pe3ka, MOBOPOT, OTpaKEeHHE, paboTa C oO0JacCTIMU
(BBLIENIEHNE, KOTMPOBAHHE, 3aJIUBKA IIBETOM), KOPPEKIIMS 1IBETA, SPKOCTU U KOHTPACTHOCTH.

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

MyJabTHMeIUiTHbIE TIPe3eHTANH

[ToaroroBka MynbTUMEeIMUHBIX mpe3eHTanui. Craiin. JloOaBieHue Ha ciaiijg TekcTta U
n3o0pakeHuit. Pabota ¢ HECKOTBLKIMHU CJIaliIaMHU.

JloGaBiieHre Ha claij ayJMOoBU3YaATbHBIX JaHHBIX. AHUMAIH. [ UTIepCChUTKH.

8 KVIACC

Teopernyeckne 0CHOBbI HHPOPMATUKH

CucreMbl cUHCJIeHUS

Hemo3urnmonHsle W TO3UIIMOHHBIE CHUCTeMbl cuucieHus. Audasut. OcHoBaHUE.
PazBépnyras dopma 3anmucu uucia. [lepeBos B IEeCATHUUHYIO CHCTEMY YHCENI, 3allMCAaHHBIX B
JIPYTUX CUCTEMaX CYUCIICHHSI.

Pumckas cucrteMa cuuciIeHus.

JBonunas cucrema cuucienus. IlepeBon menbix uumcen B mpexaenax or 0 go 1024 B
JTBOMYHYIO CHCTEMY CUHCICHHS. BocbMepuuHas cuctema cumciieHus. IlepeBon uucen wus
BOCBMEPUYHOM CUCTEMBI B IBOUYHYIO M JICCITHYHYIO cUCTeMbl B oOpaTHo. [llecTHaamarepuunas
cucrema cuucieHus. IlepeBon umcen M3 MIECTHAAUATEPUYHOM CHUCTEMBI B JBOMYHYIO,
BOCBMEPHUUHYIO U JECITHUHYIO CUCTEMBI U 00paTHO.

ApudmMeTnueckue ornepalyy B IBOUYHOW CHCTEME CUHCIICHUS.

JIeMeHThI MATEeMATHYECKOI JOTHKH

Jlormyeckue BbICKa3biBaHUA. JIornyeckue 3HAYEHUs BbICKa3bIBAaHUN. DJIEMEHTApHbIE M
COCTaBHbIC BBICKa3bIBaHMSA. Jlormueckwe omnepanuu: «u» (KOHBIOHKIUSA, JIOTHYECKOE
YMHOXEHUE), «UIu» (AU3BIOHKIUS, JIOTUYECKOE CIOXKEHUE), «HEe» (JOTHYECKOE OTpHUIaHHE).
[Ipuopurer nornueckux onepanuii. OnpeaeneHre ICTAHHOCTH COCTaBHOTO BbICKa3bIBAHUS, €CITU
M3BECTHBI 3HAUYEHUS UICTUHHOCTH BXOJAILIUX B HETO 3JIEMEHTAPHBIX BbICKa3bIBaHUU. Jlornueckue
BoIpakeHus. [IpaBuia 3amucu JOTHMUYECKUX BbIpaxkeHHil. [locTpoeHue TaOMUI[ MCTUHHOCTH
JIOTUYECKHUX BBIPAXKEHUH.

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

AJITOPUTMBI M IPOTPAMMHUPOBAHHE

HcnoJHUTEIN U AJTOPUTMbI. AJITOPUTMHYECKHE KOHCTPYKIIUM



[lonste anroputma. McrosHUTENM alroOpuTMOB. AJITOPUTM Kak IUIAH YIPaBJICHUS
HCIIOJIHUTEJIEM.

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

ANropuTMHYECKHE KOHCTPYKIMM. KOHCTpyKums «cienoBaHue». JIMHEHHBIN aaropuTMm.
OrpaHu4eHHOCTh JIMHEHHBIX aJIrOPUTMOB: HEBO3MOXKHOCTh IPEIYCMOTPETh 3aBUCHMOCTD
MIOCJIE0BATEILHOCTH BBINOIHAEMbIX JEHCTBUI OT UCXOIHBIX JAHHBIX.

KoHcTpykiusi «BeTBIEHHE»: TIOTHASE U HENOJIHast GopMBbl. BeITIOTHEHNE W HEBBITIOJTHEHNE
yclI0BUs (MICTUHHOCTD U JIOKHOCTb BbICKa3bIBaHus). [IpocThie 1 coCcTaBHBIE YCIOBHUSL.

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 HECIOXKHBIX alrOPUTMOB 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

SA3eik  mporpammupoBanusi  (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. ApudmeTnyecKkue BbIpAXKEHHUS U MOPSAOK HUX BBIUHCICHHUSL.
Onepanuu ¢ HeabIMU YUCIaMU: HETOYUCIEHHOE JeJIEHUE, OCTATOK OT JICTICHHUS.

BetBnenusi. CoctaBHbIe yCcIOBUS (3aIIUCh JIOTMUECKUX BBIPAKEHUN HA U3Y4aeMOM SI3bIKE
nporpamMmupoBanusi). Haxoxxnenne MUHUMyMa M MakCUMyMa U3 JIBYX, TPEX U YETHIPEX YHUCEIL.
Pemenue kBagpaTHOTO ypaBHEHUS, UMEIOIIETO BEIIECTBEHHBIE KOPHHU.

JlnanoroBas OT/aJika MPOrpaMM: MOIIArOBOE BHIMOJIHEHHUE, IPOCMOTP 3HAYEHUN BETUYHH,
OTJIAZOYHBIN BBIBO/I, BBIOOP TOYKM OCTAHOBA.

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

Hukn ¢ nepeMeHHOo#l. ATTOPUTMBI IPOBEPKHU JEIMMOCTH OJHOTO IEJIOr0 YKciia Ha APYyroe,
MIPOBEPKU HATYpaIbHOTO YHCJIa Ha MIPOCTOTY.

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

AHaJN3 aIrOPUTMOB

OmnpezeneHrne BO3MOXKHBIX pe3ylIbTaTOB pabOThl alropuTMa IMpH JAHHOM MHOXKECTBE
BXOJIHBIX JAHHBIX, ONPEICICHUE BO3MOXKHBIX BXOJHBIX JAHHBIX, MPUBOJAIIMX K JaHHOMY
pe3ybTaTy.



9 KJIACC

ud¢posast rpaMOTHOCTH

I'no6anbHas ceTb UHTepHeT M cTpaTeruy 0e30NMacHOrO NMoBe/ieHUs! B Hel

I'moGanbnas cerb Wurepuer. IP-ampeca y3noB. CereBoe XpaHEHHE MaHHBIX. MeTOmbI
WH/IMBUYAIILHOTO M KOJUIGKTUBHOTO pa3MelIeHus HoBoi mH(popmanun B MHTepHere. bonbmme
JaHHbIE (MIHTEPHET-/JaHHbIE, B YaCTHOCTH JaHHbIE COLIUATIbHBIX CETEN).

[Tonsite 06 nHGOPMAIMOHHON 0E30MACHOCTH. YTPO3bl HH()OPMAIIMOHHON OE30MMACHOCTH
npu pabore B TIOOATBHON CETH W METOABI NPOTUBOJEHCTBHA WM. llpaBmma Oe3omacHoi
ayreHTU(UKauy. 3amurta JudHOW uHpopmanmu B MHTepHere. be3omacHble crTparerun
noBeneHus B MHrephere. IlpenynpexaeHue BOBIEUEHHS] B JECTPYKTUBHbBIE M KPUMHHAJIbHBIE
(hopMBbI ceTeBOM aKTUBHOCTH (KHOEpOYIUIMHT, GUILIUHT U Jpyrue (OpMBbI).

Pabora B MH(pOpMAaLIHOHHOM NPOCTPAHCTBE

Buner nestensHoctd B MHTepHETE, MHTEPHET-CEPBUCHI: KOMMYHUKAIIMOHHBIE CEPBUCHI
(moutoBast ciyx0a, BHIEO-KOH(QEPEHU-CBA3b U JpYIrHe), CIPaBOYHBIE CIYyKObl (KapThl,
pacrnucaHus M APYrue), MOMCKOBBIC CITYXKOBI, CITy>KObI 0OHOBIICHUSI IPOTPAMMHOTO O0OeCTIeYeHUS
u gpyrue ciayxObl. CepBUCHI TOCYAapCTBEHHBIX yciayr. OOnmauHble XpaHWIMIIA JAaHHBIX.
CpencTBa COBMECTHOM pa3pabOTKH JOKYMEHTOB (OoHIaitH-o¢wuck). [Iporpammuoe obecrieueHue
Kak BeO-CepBUC: OHJIAHOBbIE TEKCTOBBbIE W TIpaduuecKkue peaakTOphl, cpeabl pa3paboTKu
MIPOrPaMM.

TeopeTnueckue 0cHOBbI HHPOPMATHKH

MopenupoBaHue KaK MeTO/l O3HAHHUS

Mogenb. 3amauu, pemiaeMble ¢ TOMOIIBIO MojenupoBaHus. Knaccudukanuu moaenei.
Marepuanbuble (HaTypHble) M HMH(QOpPMAIlMOHHBIE MoJenu. HemnmpepriBHbIE M AHUCKpETHBIE
mozaenu. Wmuranumonneie Moxaenu. HWrpoBbie Moaenu. OleHka aJeKBaTHOCTH MOJENU
MOJETUPYEMOMY OOBEKTY U LEJIIM MOJETUPOBAHUS.

Tabnuunbie monenu. Tabauia kak NpeacTaBlieHne OTHOIICHUS.

basel nannbix. OTOOp B Ta0/NMIIE CTPOK, YIOBIETBOPSIOUIUX 33 JAHHOMY YCIIOBHIO.

I'pad. Bepmuna, pedpo, mytb. OpreHTUpPOBaHHbIE U HEOPHUEHTUPOBaHHbIE rpadbl. [nnHa
(Bec) pebOpa. BecoBas marpuna rpada. [JnuHa myrm Mexnay BepmuHamu rpada. Ilowmck
onTUMalbHOrO MyTH B rpade. HavanpHas BepimHa (MCTOYHUK) U KOHEYHAs BeplinHa (CTOK) B
OpUEHTHpOBaHHOM TIpade. BpiuncieHue KoiuuecTBa MyTe B HAIMPABICHHOM AalMKINYECKOM
rpade.

HepeBo. Kopenn, Bepmmna (y3en), aumct, pedbpo (myra) npepeBa. BricoTa paepesa.
[Mognepeso. [Tpumeps! nucnons3oBanus AepeBbeB. [lepebop BapHaHTOB ¢ MOMOIIBIO JIEpeBa.

[TonsiTne mMaremaTuyeckol Mojenu. 3aqadd, peliaeMble C MOMOIIBI0 MAaTEMaTH4YEeCKOrO
(KOMIBIOTEPHOTO) MoAenupoBanHus. OTarune MaTeMaTUYeCcKoi MO OT HATYPHOW MOJENU U
OT CJIOBECHOTO (JIUTEpaTypHOT0) OMHCAHUs 00BEKTa.

Oranbel  KOMIIBIOTEPHOIO  MOJIENIMPOBAHMSA:  IIOCTAaHOBKA  3aladd, IOCTPOECHHE
MaTeMaTU4YeCKOH  MOJENM, MpOrpaMMHas  pealu3alus, TECTUPOBAaHUE,  IIPOBEIEHUE
KOMITIBIOTEPHOTO IKCIIEPUMEHTA, aHAJIU3 €T0 PE3YIbTAaTOB, YTOUYHEHHE MOJEIIH.

AJITOPUTMBI U TPOrPAMMHPOBAHHE

Pa3paboTka aJropuTMoB M POrpamMm

Pazbuenne 3amaun Ha mnoa3agaun. CocTaBieHHE AITOPUTMOB UM HIPOTpaMM ¢
WCIOJIb30BAHMEM BETBIICHUH, IIMKJIOB W BCIIOMOTATENbHBIX aJlrOPUTMOB Ui YIpPaBICHUS



ucroJgHUTeNeM PoOOT Wi ApyruMM HCTIOJHUTENSAMH, TaKUMH Kak Yepenamika, YepTéxHUK U
JIPYTUMHU.

Tabnuunbie BenmuuuHbl (MaccuBbl). OmHOMepHBbIE MaccuBbl. CocTaBlieHHE W OTJaJKa
pOrpamMM, pPeaTn3yIoINX TUIIOBBIE aITOPUTMBI 0OOPAOOTKH OTHOMEPHBIX YHCIOBBIX MAaCCHUBOB,
Ha OJHOM H3 SI3bIKOB mporpammupoBanus (Python, C++, Ilackans, Java, C#, IllkosbHbIit
AnropuTMuuecKuil  SI3BIK): 3aMOJIHEHHE YHCIOBOTO MAacCHUBa CIIyYaWHBIMU YHCIAMHU, B
COOTBETCTBUU C (POpMyJION WM MyTEM BBOJAA YHCEJ, HAXOXKJIEHUE CYyMMBbI 3JIEMEHTOB MacCHUBa,
JIMHEWHBIM TIOMCK 3aJJaHHOTO 3HAQYEeHWS B MacCHUBeE, IIOJCYET DJIEMEHTOB MAacCCHBA,
YIOBJIETBOPSAIOIIUX 33JaHHOMY YCJIOBHIO, HAaX0XJAEHHE MHUHUMAJIbHOIO (MaKCHUMAaJIbHOTO)
aneMeHTa MaccuBa. COpTUPOBKA MacCUBa.

OOpaboTka MOTOKA  JIAHHBIX:  BBIUMCJIEHHE  KOJIMYECTBA, CYMMBI,  CPEIIHEro

apI/I(bMeTI/I‘-ICCKOFO, MHUHHUMAJIBHOT'O n MaKCHUMAaJIBHOT'O 3HAa4YCHUA DJICMEHTOB
MIOCJIEIOBATEIBbHOCTH, YAOBIETBOPSIOIINX 33/1aHHOMY YCIOBHIO.
Yupasienue

VYnpasnenue. Curnan. O6patHast cBsizb. [loslyueHue cUrHaiaoB OT IMQPPOBBIX JAaTYUKOB
(kacaHus, pacCTOSTHUS, CBETA, 3ByKa U JIpyroro). [IpuMepsl UCmoIb30BaHUs MPUHITATIA 0OPAaTHON
CBSI3M B CHCTEMax YIPABJICHHUS TEXHUYECKHMH YCTPOWCTBAMH C MOMOIIBIO JaTYUKOB, B TOM
qucliie B pOOOTOTEXHUKE.

[Ipumepsr  pOOOTH3MPOBAHHBIX CHUCTEM (CHCTeMa  yIpaBICHUS  JBIKCHHEM B
TPAHCIIOPTHOW CHCTEME, CBapoyHas JIMHHUS aBTO3aBOJa, ABTOMATH3HUPOBAHHOE YIIpaBIIECHUE
OTOIUIEHWEM JIOMa, aBTOHOMHAs CHUCTEMa YIPABJIEHUS TPAHCIOPTHBIM CPEACTBOM U JPYrue
CUCTEMBI).

HNudopmMannoHHble TEXHOJIOTHH

DJIeKTPOHHBbIE TA0JIUIbI

[Tonsatue 00 >7MeKTPOHHBIX TaOIUIAX. THIBI JaHHBIX B sIMEUKAX AJIEKTPOHHON TaOIHIIBI.
PenaktupoBanue u popmarupoBanue tabnui. BerpoeHHble GyHKIMU 711 TOUCKA MakCUMyMa,
MUHHUMYMa, CYMMbI U cpeaHero apudmernueckoro. CopTUpoBKa NTaHHBIX B BBIIECICHHOM
nuamasone. Iloctpoenume aumarpamMm  (TUCTOrpaMma, KpyroBas —JAMarpaMma, ToYedHas
nuarpamma). Beibop tumna auarpaMmel.

[IpeoGpazoBanue Gopmyin npu KonupoBaHnuu. OTHOCUTENNbHAS, a0COTIOTHAS U CMEIlIaHHas
azpecanus.

YcioBHbIE BEIYUCICHUS B 3JIEKTPOHHBIX TaOnumax. CyMMUpOBaHHE U MOACYET 3HAYCHHUIA,
OTBEUAIOUINX 3aJaHHOMY ycloBuio. OO0paboTka OONbIIMX HA0OpPOB JaHHBIX. YHCIECHHOE
MOJENUPOBAHUE B IIEKTPOHHBIX TaOIUIIaX.

NudopmanmoHHble TEXHOJOTMH B COBPEMEHHOM 00111eCTBe

Ponp uH(pOpPMAIIMOHHBIX TEXHOJOTHI B pPa3BUTUM SKOHOMHKH MUpPA, CTpaHbI, PETHOHA.
OTKpBITEIE 00pa30BaTEIbHBIE PECYPCHI.

[Ipodeccun, cBsizanHble ¢ WHGPOPMATUKOH H HH(DOPMALMOHHBIMU TEXHOJIOTHUSMU: BeO-
IU3aiiHep, MPOTrPaMMHUCT, pa3paboTUMK MOOWIBHBIX MPUIOKEHHUH, TECTUPOBIIUK, apXUTEKTOP
MPOrPaMMHOTO OOeCTIieueHus], CIIEIMATUCT 10 aHATU3Yy JaHHBIX, CHCTEMHBIN aJIMHHUCTPATOP.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI I10
NH®OPMATHUKE HA YPOBHE OCHOBHOI'O OBIHIIEI'O OBPA3OBAHUSA

W3yuenne mHPOpPMATHKM HA YpOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HANpPaBJICHO Ha
JNOCTUXKEHHE OOy4aroIIMMUCS JIMYHOCTHBIX, METAlpeIMETHBIX W IPEAMETHBIX pe3yJIbTaTOB
OCBOEHUS COJIEpKaHUs y4eOHOTO MIpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE pe3yJbTaThl UMEIOT HANpaBICHHOCTh HA pELIEHUE 3a/ad BOCHUTAHMS,
Pa3BUTHS U COLMAIIN3AIUH 00yJaIOINUXCs CPECTBAMU y4eOHOTO MTpeaMeTa.

B pesynbrare uzydeHuss nHGOpPMATUKU Ha YPOBHE OCHOBHOTO 00IIEero oOpa3oBaHHS Yy
obyuarorierocs OynyT chopMUpOBaHbI CIAEAYIONINE TUYHOCTHBIE PE3YIbTAaThl B YACTH:

1) naTpHOTHYECKOr0 BOCTIMTAHUS:

LIEHHOCTHOE OTHOIIIEHHE K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY M HAyYHOMY
HaCJIEIUI0, TOHMMaHue 3Ha4eHUs] MH(OPMATUKU KaK HAyKU B JKU3HU COBPEMEHHOTO OOIIECTBa,
BJIaJICHUE JI0CTOBEPHON MH(OpMalnel 0 nepeioBbIX MUPOBBIX U OTEUECTBEHHBIX JOCTHXKEHUSIX
B 005acTy MH(POPMATUKK U MH(GOPMALMOHHBIX TEXHOJIOTUH, 3aMHTEPECOBAHHOCTh B HAYYHBIX
3HaHUSIX 0 HU(POBOM TpaHCHOPMALIUK COBPEMEHHOTO 00IECTBA;

2) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OpHEHTAIlMsI Ha MOpalbHble IIEHHOCTH W HOPMBI B CHUTYallMsIX HPaBCTBEHHOTO BBIOOpA,
TOTOBHOCTH OLIEHMBATh CBOE MOBEACHHE U IMOCTYINKH, a TaKKe MOBEICHHE M MOCTYIKH JAPYTUX
JIOJE C MO3UIMM HPABCTBEHHBIX M TMPABOBBIX HOPM C YYETOM OCO3HAHMS MOCIEICTBUN
MOCTYIIKOB, aKTUBHOE HEMPUITHE aCOLIMATIBLHBIX TIOCTYNKOB, B TOM uncie B MIHTepHeTe;

3) rpa:KIaHCKOT0 BOCIIUTAHUSA:

MIPE/ICTAaBJICHHE O COLMAIbHBIX HOpPMax M IMpaBWIaX MEXKJIMYHOCTHBIX OTHOUICHUH B
KOJUIEKTHBE, B TOM YHCJIE B COLIMAJIBHBIX COOOLIECTBAX, COOMOACHNE MpaBuil 0€30MacHOCTH, B
TOM YHCJI€ HaBBIKOB 0€30I1aCHOTO MOBEACHHUS B MHTEPHET-Cpelie, TOTOBHOCTh K pa3HOOOpa3HO
COBMECTHOM JEATEIbHOCTH MpPU BBHINOJHEHUM YYEOHBIX, I[MO3HABATEIbHBIX 3a/ay, CO3JAaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHHE K B3aMMOIOHUMAHHUIO M B3aUMOIIOMOIIM B IMpoliecce 3TOU
y4eOHOM 1eATeNbHOCTH, TOTOBHOCTh OLICHUBATh CBOE MOBEJCHUE U MOCTYIKH CBOUX TOBApUILEH
C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBHUI MOCTYIIKOB;

4) HeHHOCTell HAYYHOIr0 MO3HAHUSA:

chOpMUPOBAHHOCTh, ~ MHPOBO33PEHUECKHUX  MpejAcTaBiIeHH 00  uHpopmanuu,
MHOOPMALIMOHHBIX  TpolleccaXx U HMHPOPMAIMOHHBIX  TEXHOJIOTHSIX, COOTBETCTBYIOIIHUX
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHU U OOIIECTBEHHOW MPAKTUKU U COCTABJISIONINX 0a30BYIO
OCHOBY JUIsl TOHUMAHUS CYIIIHOCTH HAYYHOW KapTUHBI MHPA;

UHTEpEeC K OOYYEHHIO M TMO3HAHHIO, JI0O03HATENbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa3oBaHNI0, 0CO3HAHHOMY BHIOOPY HANIPABICHHOCTH M YPOBHS 0OyueHUs B JallbHEHIIIEM;

OBJIaJICHUE OCHOBHBIMU HAaBBIKAMHU HCCIIEIOBATEIbCKON IESTeNbHOCTH, YCTAaHOBKAa Ha
OCMBICIICHHE OIbITA, HAONMIOJICHUH, TOCTYIKOB U CTPEMJIEHHE COBEPIICHCTBOBATH IIYTH
JOCTHKEHHS HHIUBUYaTbHOTO M KOJUIEKTUBHOTO OJIaronoyyus;

chOpMUPOBAHHOCTh ~ MH(POPMAIIMOHHON  KyJABTYphl, B TOM  UHCJE€  HAaBBIKOB
CaMOCTOSITENILHOM pabOThl ¢ Y4eOHBIMHU TEKCTAMU, CIIPABOYHOM JIUTEPATYPOH, pa3HOOOpa3HBIMU
cpeacTBaMu MH(OPMAIMOHHBIX TEXHOJOTHH, a TakKe YMEHHUS CAMOCTOSITETbHO OMpPENeNsTh
LIEJIN CBOEro OOydeHHus, CTaBuUTh M (opMynupoBaTh s ceOs HOBBIE 3ajaudl B yuébe U
MO3HABATENbHOM JESATENbHOCTH, pPA3BUBATh MOTHBBI U HMHTEPECHl CBOEH MMO3HABATEIbHOU
NESITEIbHOCTH;



5) popmupoBaHus KyJbTYPbI 310POBbS:

OCO3HAHHE LIEHHOCTH >KM3HH, OTBETCTBEHHOE OTHOILEHUE K CBOEMY 3/710POBbIO, YCTAHOBKA
Ha 370pOBBIH 00pa3 KM3HU, B TOM YHCIE U 3a CYET OCBOCHHS W COOIIOJCHUS TpeOOBaHWI
0€301acHOM KCILTyaTalluy CPEeCTB HH(POPMALMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

6) TpyaoBOro BociMTAHUSA:

MHTEpEC K MPAKTUYECKOMY M3y4eHHI0 mpodeccuid U Tpyaa B cdepax npodeccnoHamTbHON
NEATeNbHOCTH, CBSI3aHHBIX C HMH(OPMATHKOH, NpPOTpaMMHUPOBAHHUEM M WH(POPMALMOHHBIMU
TEXHOJIOTUSIMU, OCHOBAaHHBIMU Ha JOCTHKEHUSAX HAYKM MH(OPMATUKH U HAYYHO-TEXHUYECKOTO
nporpecca;

OCO3HAHHBII BBIOOP M MOCTPOCHUE WHIMBUIAYAIbHOW TPAeKTOpUM OOpa3oBaHUS W
YKU3HEHHBIX TUIAHOB C YUETOM JINYHBIX U OOILIECTBEHHBIX UHTEPECOB U OTPEOHOCTENH;

7) 3KOJIOTHY€CKOr0 BOCTIMTAHUSA:

OCO3HAHHKE ITI00ATBHOTO XapaKTepa SKOJIOTHYECKUX IPOOJIEM U MyTeH UX pellieHus, B TOM
quciie ¢ y4éTOM BO3MOKHOCTEN NH(POPMALIMOHHBIX 1 KOMMYHUKAIIMO HHBIX TEXHOJIOTHUI;

8) aganramum oOy4yamomerocss K H3MEHAIOIIUMCH YCJIOBHAM COLHMAIBHON M
NPUPOAHOH Cpebl:

OCBOEHHE OOy4aroImIMMHCS COLMAIBHOTO OIbITa, OCHOBHBIX COLIMAJbHBIX pOJIEH,
COOTBETCTBYIOIIMX BEAYyIIEH JesATeNbHOCTH BO3pacTa, HOPM U TMpaBW OOIIECTBEHHOTO
MOBEACHUS, (OPM COLIMAILHOM JKU3HU B IPYIIAX U COOOIIECTBaX, B TOM YHCIIE CYIIECTBYIOIIUX
B BUPTYaJIbHOM IIPOCTPAHCTBE.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHble pe3ylbTaThl OCBOCHHS MPOrpaMMbl 1O HHPOPMATHKE OTPAXKAIOT
OBJIaJICHUE YHHUBEpCAITbHBIMU y4eOHBIMU NeUCTBUSIMU - MO3HABaTEJIbHBIMH,
KOMMYHHUKATUBHBIMU, PETYISTUBHBIMH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUueOHbIe 1eliCTBHS

Ba3oBble JJornueckue neiicTBusA:

YMEHHE OIpeAessaTh MOHATHs, CO3[aBaTh O0OO0OIIEHUs, YCTaHABIMBATh AaHAJIOTHUH,
KJIaCCU(UIIMPOBATH, CAMOCTOSATEIHHO BHIOMPATh OCHOBAHUS U KPUTEPUU JUIS KilacCU(UKAIINH,
YCTaHABJIMBATh MIPUYMHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH JIOTMYECKUE PACCYKICHUA, JeNaTh
YMO3aK/II04eHUs (MHAYKTUBHBIC, IEAYKTUBHBIC U [0 AaHAJIOTUHU) U BBIBOJIBI;

YMEHHE CO37aBaTh, IPUMEHATH U MPEOOPa30BbIBATH 3HAKH U CUMBOJIBI, MOJETU M CXEMbI
JUIS pellieHus y4eOHbBIX U MMO3HABATEIbHBIX 33/1a4;

CaMOCTOSITENIBHO BBIOMpATh CHOCOO pelieHus y4yeOHOW 3aiayu (CpaBHHUBATh HECKOJBKO
BAPUAHTOB pELICHHUS, BbIOUpaTh HamboJee NOAXOMAMIMN C Yy4€TOM CaMOCTOSTEIBHO
BBIZICTICHHBIX KPUTEPHUEB).

ba3zoBble uccienoBare/ibcKue 1eHCTBUA:

(dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOIINE DPA3PhIB MEXKIY PEabHBIM M KelaTeIbHBIM
COCTOSTHUEM CHUTYyalluH, 00BEKTa, 1 CAMOCTOATEIBHO YCTaHABIMBATH HCKOMOE U JIAHHOE;

OIICHUBATh HA MPUMEHHMOCTh U JOCTOBEPHOCTh MH(POPMAIUIO, IMOJYUYEHHYIO B XOJI€
HCCIeA0BaHUs;

MIPOTHO3UPOBATh BO3MOXKHOE JallbHEHWIee pa3BUTHE IIPOIECCOB, COOBITUH U UX
MOCJICJICTBUS B aHAJOTHYHBIX WM CXOJIHBIX CUTYAIUAX, a TAK)KE BBIIBUTATH MPEATOIOKEHHSI 00
UX pPa3BUTHUU B HOBBIX YCIIOBUSIX U KOHTEKCTaX.

Padora ¢ undopmanueii:



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

MPUMEHATh pa3IMYHBIE METOJbl, MHCTPYMEHTHl W 3alpoChl NpH MOUCKE U OTOOpe
uHbOpMAMM WM JAHHBIX M3 HCTOYHUKOB C Y4YETOM MPEUIOKEHHOW y4eOHOW 3amauu |
3aJJaHHBIX KPUTEPUEB;

BBIOMpATh, aHAIN3UPOBATh, CHCTEMATH3MPOBATH W HMHTEPIPETUPOBATH HH(POPMAIUIO
Pa3IMYHBIX BUJOB U (OPM IMPEICTABICHHUS;

CaMOCTOSITEIbHO BBIOMpAaTh ONTUMAIBHYI0O (OpMY TIpeACTaBICHUS HWHPOPMALUU |
WUTIOCTPUPOBATh PELIAEMbIe 33[]a4ld HECIOXKHBIMU CXEMaMU, AUarpaMMaMiy, UHOU rpadukoi u
X KOMOMHAIIUSMU;

OIICHMBATh HAJEKHOCTh MH(OPMALUU IO KPUTEPHSIM, NPEUIOKEHHBIM YYUTENIEM HIIU
c(OpMyIUPOBAHHBIM CAMOCTOSITENBHO;

3¢ ($EeKTUBHO 3aIOMUHATh U CUCTEMAaTU3UPOBATh HHPOPMALHIO.

KoMmyHHKaTHUBHBbIE YHUBEPCAJIbHbIE YUeOHbIe J1eiicTBUS

Oo0wmenue:

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

HY6J'H/I‘-IHO MMpEaACTaBJIATH PE3YIbTAThI BBITIOJIHECHHOT' O OIlbITa (3KCHepI/IMeHTa,
HCCTIeI0BaHUs, TIPOCKTA);

CaMOCTOSITENIBHO BBIOMpATh (QopMaT BBICTYIUIEHHS C YY€TOM 3a/ad IMpe3eHTaluu u
0COOEHHOCTEH ayAUTOPUH U B COOTBETCTBUU C HUM COCTABIIATh YCTHBIE U MHCbMEHHBIE TEKCTHI C
MCIO0JIb30BaHUEM WJUTIOCTPATUBHBIX MaTEPHAJIOB.

CoBMecTHas 1€ATEILHOCTD (COTPYAHUYECTBO):

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON W MHIUBUAYAIbHONW pabOThl IpU
pelIeHUH KOHKPETHON POoOIeMbl, B TOM YHUCIIE IPU CO3AaHUU WH(OPMALIMOHHOTO IPOAYKTA;

MPUHUMATh 1eJIb COBMECTHON HH(POPMAIIMOHHOM JesTeNbHOCTH Mo cOopy, oOpaboTke,
nepenaue, Gpopmanuzanuu UHPOPMAIMH, KOJUIEKTUBHO CTPOUTH JEHCTBUS MO €€ NOCTUKEHUIO:
pacnpenensiTh poiiu, I0T0OBapUBaThCs, 00CYKAaTh MPOIIECC U PE3yIbTaT COBMECTHOU pabOThI;

BBITIOJIHATh CBOIO 4acTh PalOThI ¢ HMHpOpMaIeil uin WHOOPMALMOHHBIM MPOIYKTOM,
JOCTUTAsi KAUeCTBEHHOTO pe3yJbTaTa 10 CBOEMY HAIlPaBJICHUIO U KOOPAMHUPYS CBOU JEHCTBUS
C IpYrUMH YJeHAMH KOMaH]IbI;

OIICHUBATh KA4e€CTBO CBOETO BKJIaAa B 0OUIMII MHPOPMAIIMOHHBIN MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITEIBHO CPOPMYITHUPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBUS;

CpaBHHMBAaTh pE3yNAbTaThl C HMCXOJHOHM 3aJadeil W BKIAJ KaXKJIOr0 YieHa KOMaHIbl B
JNOCTHKEHHE pPe3yIbTaToOB, Pa3AeisaTh cepy OTBETCTBEHHOCTH M MPOSBIATH TOTOBHOCTH K
MIPEIOCTABJICHUIO OTYETA TIEpe]] TPYIIION.

PeryisiTuBHbIE YHHBepPCaJIbHbIE YUeOHbIe JAeiicTBUS

Camoopranm3anus:

BBISIBIISITH B )KU3HEHHBIX U YIEOHBIX CUTYAIUSX MPOOIEMBI, TpeOYIOIUEe pelIeHUS;

OpUEHTHPOBAThCSA B PA3IMYHBIX MOJIXOJaX K MPHUHATHIO pelIeHUil (MHIUBUAYabHOE
MIPUHSATHE PEIICHUH, TPUHATUE PEIICHU B TPYIIIeE);

CaMOCTOSITENIBHO COCTaBIIATh ANTOPUTM pEUIeHHs 3aJauyd (UM ero 4acTh), BBIOMPATH
croco0 pemieHuss yueOHOW 3amaud ¢ y4E€TOM UMEIOMIMXCS PECypcoB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBATh MpelaraéMble BApUAHThI PEIICHUH;



COCTaBJIATh IJIAaH AEUCTBUN (IUIaH peaju3alid HaMEUYEHHOI'O allfOpUTMa PpELIEHMS),
KOPPEKTHPOBATD MPEAJIOKECHHBIH aTOPUTM C YIETOM MOJTYUECHUSI HOBBIX 3HAHUH 00 U3ydyaeMoM
00BEKTE;

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

CamMokoHTpoOJIb (peduiekcus):

BJIAJIETh CIIOCOOAMHU CAMOKOHTPOJISI, CAMOMOTHBAIIMU U pe(IICKCHH;

JlaBaTh OLIEHKY CUTYallMH U MPEeAJIarath IlaH €€ U3MEHEHUS;

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

OOBSACHATh NPUYUHBI JOCTHKEHUS (HEJIOCTHXKEHHUS) pe3ylbTaToB HHGOPMALMOHHON
NEeSITeNbHOCTH, JaBaThb OIIEHKY NPUOOPETEHHOMY ONBITY, YMETb HAaxXOJIUTh MO3UTHBHOE B
MIPOU3O0IIEAIIEH CUTYalLlHH;

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

OIICHUBATh COOTBETCTBUE PE3YyNbTaTa LEIH U YCIOBHUSIM.

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
JI0CTyTa K J00bIM 00bEMaM HH(pOpMaIUu.

INPEIMETHBIE PE3YJIBTATbBI

K xonIty 06yueHus B 7 kjacce y oOydaromierocst 0yayT copMHUpOBaHbI CICTYIONINE YMECHHUS:

MOSICHATH Ha MPHMEPaxX CMBICI MOHATHH «HH(POpMaIusiy, «MHPOPMAIIMOHHBIN MPOIIECCy,
«o0paboTka HHPOPMALIHKY, «XpPaHECHUE HH(HOPMAITUNY, «epenada HHHOPMAITHI;

KOJMPOBATh M JICKOJUPOBATH COOOINEHUS IO 3aJaHHBIM TpaBUIIaM, JEMOHCTPUPOBATH
MOHMMAaHUE OCHOBHBIX NPUHIMIIOB KOJMPOBAaHUS HMH(POpPMAIMK  PAa3IMYHON  MPHPOJIBI
(TexcTOBOM, rpaUUECKOM, ayIno);

CpaBHUBATh JUIMHBI COOOIICHWH, 3allMCaHHBIX B Pa3jIMYHBIX alpaBUTaX, ONEPUPOBATH
eIMHUIIAMH U3MEPEHUsT HHPOPMAIMOHHOTO 00bEMa M CKOPOCTH TIepeIayn JAHHBIX;

OIICHUBaTh W CpPaBHUBATh pPa3MEPbl TEKCTOBBIX, I'papUUECKUX, 3BYKOBBIX (HailIoB
BH1€0(PaiisioB;

MPUBOAMUTH TPUMEPBI COBPEMEHHBIX YCTPOWCTB XpPaHECHUs M Tepeaadr WHGOpMAIWH,
CPaBHUBATh UX KOJHMUYECTBCHHBIC XapaKTEPUCTUKH;

BBIJICIISITh OCHOBHBIC ATAllbl B UCTOPUU M TIOHUMATh TEH/ICHIIMH Pa3BUTHSI KOMITBIOTEPOB U
MPOrPaMMHOTO 00eCTICUCHHS;

MoJydyaTh M  HCIOJNB30BaTh HH(OPMALMIO O  XapaKTePUCTHKAX IEPCOHATBHOTO
KOMIIbIOTEpPA M €ro OCHOBHBIX 3JIEMEHTax (IIPOLeccop, ONEpaTUBHAS MaMsTh, JIOJITOBPEMEHHas
MaMsTh, YCTPONCTBA BBOAA-BHIBOA);

COOTHOCHUTH XapaKTEPUCTUKH KOMITbIOTEpA C 33Ja4aMu, PEIIaeMbIMU C €T0 MTOMOIIIBIO;

OpPUEHTUPOBATHCS B MEPAPXUUECKON CTPYKTYype (paiiioBON CHCTEMBI (3alHMCHIBAThH MOJTHOE
ums (aitna (karamora), myTb K ¢aily (karajory) mo HMMeEIOIIeMYCs OMHUCaHUIO (hailioBoii
CTPYKTYpPBI HEKOTOPOTO HH(POPMAITHOHHOTO HOCUTEIS);



pabotath ¢ (aiIoBOM CHUCTEMOW TEPCOHAIBLHOTO KOMITBIOTEPA C HCIIOIH30BAHHEM
rpapuueckoro  umHTepdeiica, a  HMEHHO:  CO3/aBaTh, KONHUPOBAaTh, IEpPEMEILIaTh,
NIEPEUMEHOBBIBATD, YIAISATh U apXUBUPOBATH (DAiJIbI M KAaTaJIOTH, UCIIOJIF30BAaTh AHTUBUPYCHYIO
porpamMmmy;

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

uckatb MHpopMmanuio B MHTepHere (B TOM 4HCle, IO KIIOYEBBIM CJIOBaM, IIO
M300paKEHMIO), KPUTHUECKH OTHOCUTHCS K HAJICHHON MH(OPMAIIIH, 0CO3HABAs OMIACHOCTH IS
JUYHOCTH M OOIIECTBa pACIpOCTPaHEHUs BPEJOHOCHON WHGPOpPMAMU, B TOM YHCIE
SKCTPEMUCTCKOIO U TEPPOPUCTHUECKOTO XapaKTePa;

MIOHUMATh CTPYKTYPY aJIpeECOB BEO-PECYpCOB;

MCTIOJIH30BaTh COBPEMEHHBIEC CEPBUCHI MHTEPHET-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 HTepHeTe, BoIOMpATh O€30MacHbIe CTPATETUH MTOBEJCHUS B CETH;

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

K xonIty o6yuenus B 8 kiacce y oOydaromierocst 0yyT copMHpPOBaHbI CIEIYIONTHE YMECHHUS:

MOSICHATh Ha TPHUMEPAX pa3Inuds MEXAy TO3UIUOHHBIMHU ¢ HEMO3WIIHOHHBIMHU
CUCTEMaMH CUUCIICHUS;

3amuchiBaTh M CpaBHUBATH lenble yucaa or 0 mo 1024 B pa3iMyHBIX MO3UIMOHHBIX
cucTeMax cuucieHus: (C ocHoBaHMSIMH 2, 8, 16), BBIMONHATH apuPMETHUECKUE OTEpaIi HaJl
HUMU;

pacKpbIBaTh CMBICI MOHATHUH «BBICKA3bIBAHUEY», <JIOTMYECKas OIEpanus», «JIOTHYECKOe
BBIPAXKEHUEY;

3alUChIBaTh JOTUYECKUE BBIPAXKEHUS C HMCHOJb30BAaHUEM IU3BIOHKLIHMW, KOHBIOHKIHUH U
OTPULIAHMS, OIPENENIATh HCTUHHOCTh JIOTMYECKUX BBIPAXKEHUW, €CIM W3BECTHbl 3HAYEHUS
HMCTUHHOCTU BXOJSIIHUX B HErO NEPEMEHHBIX, CTPOUTH TaOIUIl UICTUHHOCTH JUIS JOTHYECKUX
BBIPAKCHUI;

pPacKpbIBaTh CMBICH IOHSATUN «HCIIOIHUTENBY, «AITOPUTM», «IIPOrpamMmay, MOHUMAas
PasHUIly MEXAY YyIOTpeOJIeHUEeM dTHX TEPMUHOB B OOBIIEHHON pedr U B HHPOPMATHKE;

OTHCHIBATh AJITOPUTM PELICHUS 33Ja4d Pa3IUYHBIMU CHOCOOaMU, B TOM 4YHCIE B BHJIE
OJIOK-CXEMBEI;

COCTaBJISITh, BBINOJHATh BPYYHYIO M HAa KOMIIBIOTEPE HECIOXKHbBIE aITOPUTMbBI C
MCI0JIb30BAHMEM BETBJICHUN M IUKJIOB JUIS YIPaBJICHHs WCHOJHUTENAMU, TaKUMH Kak Po0or,
Yepenamka, YepTEXKHUK;

WCIIOJb30BAaTh KOHCTAHTHl U IMEPEMEHHBIE PA3JIMYHBIX THUIOB (YHUCIOBBIX, JOTHYECKUX,
CHUMBOJIbHBIX), a TAKXKE COJEPIKAIINE UX BBIPAKEHUS, HCIIOIH30BATh ONEPATOpP MPHUCBAUBAHMUS;

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

aHAJIM3UPOBATH MPEIJIOKEHHBIE AITOPUTMBI, B TOM YHUCJIE€ ONPEENITh, KAaKue pPe3yabTaThl
BO3MO>KHBI TPU 33JJaAHHOM MHOKECTBE MCXOAHBIX 3HAUEHUH;

CO3/1aBaTh U OTJIAXHBATh MPOTPaMMbI Ha OJIHOM U3 S3bIKOB MporpammupoBanus (Python,
C++, Ilackanp, Java, C#, IlIkonbHbIil ANropuTMUYecKuil SI3bIK), peamu3yroline HECIOXKHbIC



AJITOPUTMBI O6pa60TKI/I YUCJIOBBIX OJAaHHBIX C HCIIOJIB30BAHUMEM IHUKIOB U BeTBJ’IeHI/II;'I, 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 o0y4enus B 9 kiiacce y oOygaromnierocs: OyayT cOpMUPOBAHEI CISAYIOIINE YMCHHUS:
pa3duBaTh 3a7ayMl HA MOJ3aJa4yH, COCTABIATH, BBINOJHATH BPYYHYIO U HA KOMIIBIOTEpPE
HECJIOKHBIE QJITOPUTMbl C MCIOJIb30BAaHUEM BETBJICHMH, LMKIOB M BCIOMOIaTEJIbHBIX
QJITOPUTMOB JIJIs1 YIPABJIEHUS UCHIOJHUTENIAMHU, TakuMu kKak Pobot, Uepenaiika, YepTéxHUK;

COCTaBJIATh M OTJIAXHUBATh MPOrPAMMBI, PEAINU3YIOLIUE TUIIOBBIE AITOPUTMbI 00pabOTKU
YHCJIOBBIX IOCJIEI0BATENbHOCTEN WM OJTHOMEPHBIX YHUCIOBBIX MACCUBOB (IIOMCK MAKCUMYMOB,
MUHHUMYMOB, CyMMBbI WJIM KOJINYECTBA 3JE€MEHTOB C 33JaHHBIMH CBOWCTBaMHM) Ha OJHOM U3
s1361KOB TiporpammupoBanus (Python, C++, TTackans, Java, C#, IlIkoabHBIH AJIrOpUTMHYECKUI
S3bIK);

PacKpbIBaTh CMBICI MOHATHH «MOJEIbY, «MOJCINPOBAHUE», ONPEAEIATh BUABI MOJEIEH,
OIICHMBATh aJIEKBaTHOCTb MOJIEIN MOJEIINPYEMOMY OOBEKTY U LIEISIM MOJEINPOBAHUS;

HCIOJIb30BaTh Ipadbl U AepeBbs A MOJAETUPOBAHUS CUCTEM CETEBOM M HepapXU4ecKOou
CTPYKTYpPBI, HAXOJUTh KpaTyailiuii myTh B rpade;

BBIOMpATh CHOCOO MpEACTaBIIEHUS JaHHBIX B COOTBETCTBHUHU C TOCTaBJICHHOM 3ajaadeit
(Tabnuibl, cxeMbl, TpaduKU, TUarpaMMBbl) ¢ HUCIIOJIb30BAHUEM COOTBETCTBYIOLIUX MPOTPAMMHBIX
cpenctB 0OpabOTKH TaHHBIX,

HCIIOJIb30BAaTh DJJIEKTPOHHbIE TaOmuIBl A oOpaOOTKM, aHanmM3a W BU3yaTU3alUU
YHUCJIOBBIX JIAHHBIX, B TOM YHCIIE C BBIJIEIECHUEM JHana3oHa TaOaulbl M YNOPSJOYUBAHUEM
(COpTHPOBKOIA) €TO DJIEMEHTOB;

CO3/1aBaTh U TMPUMEHATh B OJIEKTPOHHBIX Tabmuuax QopMmynbl Ui pacdyéToB C
UCIOJb30BAHUEM BCTPOCHHBIX apU(PMeTH4ecKux GYHKUUMH (CyMMUPOBaHHE U  IOJCYET
3Ha4eHUH, OTBEYAIOIIMX  33JaHHOMY  YCJIOBHMIO, CpeAHee apuU(PMETHYecKoe, IOUCK
MaKCUMaJbHOTO M MUHHMMAJIbHOIO 3HA4€HUs), aOCOJIIOTHOM, OTHOCHUTENBHOH, CMELIaHHOM
azipecaruy;

UCIOJb30BaTh 3JIEKTPOHHBbIE TaONUIBl JUI YHUCIEHHOIO MOJAEIMPOBAHUS B IPOCTBIX
3aJjayax U3 pa3sHbIX NPEIMETHBIX 00IacTel;

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

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

UCIOJb30BaTh pPa3UYHblE CpPEACTBA 3aIIUTBl OT BPEJOHOCHOTO IPOrPAaMMHOIO
o0ecreyeHus, 3aliiaTh NePCOHAIBHYI0 HH(OPMAIMIO OT HECAHKLIMOHMPOBAHHOIO JOCTyNa U
€ro TOCIeNCTBUHA (pasIJalleHusi, MOAMEHBI, YyTpaThl JaHHbIX) C Y4ETOM OCHOBHBIX
TEXHOJIOTUYECKMX M COLUAIBHO-TICUXOJIOTHYECKUX AaCIEKTOB HCIIOJIb30BAHUS ceTH MHTepHeT
(ceTreBass aHOHMMHOCTb, LIU(PPOBOHM cjell, AyTeHTUYHOCTh CYOBEKTOB U PECYpCOB, OMACHOCTh
BPEJIOHOCHOTO KOJa);

pacro3HaBaTh TONBITKA W MPEIyNpeXkaaTh BOBJEUEHHE ce0sl U OKpYXarolluxX B
JeCTPYKTUBHBIE M KPUMHHAIbHBIE (POPMBI CETEBOM aKTUBHOCTH (B TOM 4HMCie KHOEpOYITUHT,
(GuIuHr).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. llndpoBas rpamoTHOCTH
11 KommbroTep — yHHBEpcabHOE YCTPOHCTBO ) bubnuorexa [JOK
' 00pabOTKH JaHHBIX https://m.edsoo0.ru/7f41646e
bu6moreka [IOK
1.2 IT 4 2
POEPAMMEL B AGRERE https://m.edsoo.ru/7f41646e
bu6mmoreka [IOK
1.3 K 2 1
M https://m.edsoo.ru/7f41646e
Hroro mo pazgeny 8
Pa3znen 2. Teopernueckue 0CHOBbI HH(POPMATHKH
51 Nudopmanms u uHGOpMAITMOHHBIE 5 bubmuoreka [JOK
' IPOLIECCHI https://m.edsoo.ru/7f41646e
bu6mmoreka [JOK
2.2 IT 9 1
PeACTABICHHE HHpOpMALILH https://m.edsoo.ru/7f41646e
Utoro no pazneny 11
Paznen 3. UndopmanmoHHbie TEXHOJIOTHH
3.1 TekcToBble JOKYMEHTHI 6 2 bubmorexa LIOK
' HOKOM https://m.edsoo.ru/7f41646e
b K
3.2 KomnsroTepHas rpaguka 4 1 uomorexa LIO

https://m.edsoo.ru/7f41646e



https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e

bubmuoreka [JOK

33 Myt THMEARHHbIC TpE3CHTALIHH 4 https://m.edsoo.ru/7f41646e
Hroro no pazneny 14
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



https://m.edsoo.ru/7f41646e

8 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nen 1. Teoperuyeckue 0oCHOBbI HH(POPMATHKH
bubmmoreka [{OK
1.1 1
CHCTEMBI CHICIeHI 0 https://m.edsoo.ru/7f418516
bub6 OK
1.2 DNIeMEHTHI MaTEMaTUYECKON JIOTUKH 6 1 hth[IDJSI:I;I/(r)}:ZI;zﬁ).rU 17§418516
Hroro mo pazgeny 12
Pa3znen 2. AnroputMbl 1 NPpOrpaMMHUpPOBaHHe
21 HcnonHuTenu u anropuTMBl. 10 1 1 bubmuorexa [JOK
' AJITOPUTMHYECKUE KOHCTPYKIIUU https://m.edsoo.ru/7f418516
bu6mmoreka [IOK
2.2 A 9 1 1
SPIIC TPOTPAMMHUPOBAHHA https://m.edsoo.ru/7f418516
bu6mmoreka [JOK
2.3 A 2 1
HAHS AITOPHTMOB https://m.edsoo.ru/7f418516
Utoro mno pazneny 22
OBUIEE KOJIMYECTBO YACOB I10 34 3 4

I[TPOTPAMME



https://m.edsoo.ru/7f418516
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9 KJIACC

KosnnuyectBo 4yacos DJIeKTPOHHbIE
HaumeHnoBanmue pa3jesioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. llndpoBas rpamoTHOCTH
11 I'mo6anpHas cetb HTEpHET U cTpaTeruu 3 bubnnorexa [JOK
' 0€30MacHOTo MOBECHHS B HEM https://m.edsoo.ru/7f41a7d0
19 Pa6ora B nndopmanroHHOM 3 bubnuoreka [IOK
' MPOCTPAHCTBE https://m.edsoo.ru/7f41a7d0
Hroro mo pazueny 6
Pa3znen 2. Teopernueckue 0CHOBbI HH(POPMATHKH
bu6moreka [IOK
2.1 M 8 1
OJIeJIMPOBaHUE KaK METO/1 TO3HAHUS https://m.edsoo.ru/7f41a7d0
Hroro mo pazgeny 8
Pa3znen 3. AnroputMbl 1 MpOrpaMMHUpPOBaHue
bu6mmoreka [JOK
3.1 P 0 6 1 1
A3PabOTRA QUTOPIIMOS H POTPaMM https://m.edsoo.ru/7f41a7d0
bubmuoreka [JOK
3.2 2
Ympasietie https://m.edsoo.ru/7f41a7d0
Utoro mno pazneny 8
Pa3nen 4. Un(popManimoHHbIEC TEXHOJIOTHHU
bu6mmoreka [JOK
4.1 10 3
HEKTPOHHbIC T HLIEI https://m.edsoo.ru/7f41a7d0
4.2 WHupopmaiMoHHbIE TEXHOJIOTHH B 1 bubnuorexa [IOK



https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0

COBPEMEHHOM OOIIECTBE

https://m.edsoo.ru/7f41a7d0

Hroro no pazneny 11
Hrorosoe tectupoBanue 1
OBIIEE KOJIMYECTBO YACOB I1O0 34

[TPOTPAMME



https://m.edsoo.ru/7f41a7d0

IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
N KounyecTBo yacoB Jlara DJIeKTPOHHBbIE HU(PPOBHIE
, Tema ypoka Konrpoabubie | IIpakTHyeckue o0pa3oBaTe/IbHbIE
n/n Bcero H3Yy4YeHH s
padoTsI padoThbI pecypchl
Kommnerorep — yHuBepcanbHoe
BBIYUCITUTEIIBHOE YCTPOICTBO,
1 paboTaroree 1o n};’)orl;aMMe. 1 bubmmorexa LIOK
https://m.edsoo0.ru/8a1521d2
Texnnka 6€30MaCHOCTH U TIPABHIIA
paboThl Ha KOMITBIOTEPE
Uctopus u coBpeMeHHbIE
2 TeH)IepHI_[I/II/I pa3§I/ITI/I$I 1 bubmorexa OK
https://m.edsoo.ru/8al523ee
KOMITIBIOTEPOB
[Iporpammuoe obecrnieueHne
3 K(fMHEIOTepa. [TpaBoBas oxpaHa 1 Bubnuorexa LIOK
https://m.edso0.ru/8a152826
MPOrpaMM U JaHHBIX
4 ®aitnel 1 nanku. OCHOBHEIC 1 1 bu6mmoreka [JOK
omepanuu ¢ paigaMu U marnkKaMmu https://m.edsoo.ru/8al52a74
ApxuBanus JaHHBIX.
5 I/I](;:)HOJ'IBI:OBaiI/IC porpamm- 1 1 bubmmorexa LIOK
https://m.edsoo.ru/8al52cfe
apX1UBaTOPOB
5 KommnrerotrepHsie BUpYCHI U 1 bubnnoreka [JOK
AQHTUBUPYCHBIC TPOTPAMMBI https://m.edsoo.ru/8a152f74
7 Komnsrorepnsie cetu. [louck 1 bubnuoreka [IOK
nHpopmaru B cetn VIHTEpHET https://m.edsoo.ru/8a153244
8 CepBHCHI HHTEpPHET- 1 bubnunoreka [JOK
KOMMYyHHKAIi. CeTeBON ATHKET. https://m.edso0.ru/8a153460



https://m.edsoo.ru/8a1521d2
https://m.edsoo.ru/8a1523ee
https://m.edsoo.ru/8a152826
https://m.edsoo.ru/8a152a74
https://m.edsoo.ru/8a152cfe
https://m.edsoo.ru/8a152f74
https://m.edsoo.ru/8a153244
https://m.edsoo.ru/8a153460

Crpareruu 6€301acHOTO
noseacHus B IHTepHeTe

Konmponvnas paboma no meme
«Komnwvromep — ynusepcanvroe

9
yempoticmeo 0711 00pabomxu
OaHHBIXY
bubmmoreka [{OK
10 n
HpOpMALHS 1 AAHHEIC https://m.edso0.ru/8a161966
bubmmoreka [{OK
11 151
HOPMALHOHHBIC MPOLLECCE! https://m.edsoo.ru/8al6le2a
P 0
12 aiiiziTiigpgc:ilTl;oeiime u bubmmorexa LIOK
' https://m.edsoo.ru/8al61fec
(hopmanbHBIC S3BIKU
13| Theatpasommpe mosoro bimorera LIOK
peobp https://m.edso0.ru/8a162186
andaBuTa K IBOUIHOMY
y HpeL[CTaB;eeHne I[a:HBIX B BuGmiorexa LIOK
KOMIIbIOTEPE KaK TEKCTOB B
P https://m.edso0.ru/8a162316
JIBOMYHOM aJipaBUTE
y E,Z[(IiI)HI/II_[BI U3MEPEHUS BuGmiorexa LIOK
UHGPOPMAIIUU ¥ CKOPOCTH
pyat P https://m.edsoo.ru/8a16249c
nepeaayu TaHHbIX
16 E;)}f;fl\i: aII;III:IIZ ;eEZT(;;IOMe HBIC bubmmorexa LIOK
P P P https://m.edsoo.ru/8a1625f0
KO/IBI
17 JlexonupoBaH#e COOOIIEHUH.
WNubopmanimoHHbI 00bEM TEKCTa
18 udposoe npencrapieHue bubnuorexa [IOK



https://m.edsoo.ru/8a161966
https://m.edsoo.ru/8a161e2a
https://m.edsoo.ru/8a161fec
https://m.edsoo.ru/8a162186
https://m.edsoo.ru/8a162316
https://m.edsoo.ru/8a16249c
https://m.edsoo.ru/8a1625f0

HCTIPCPBIBHBIX JaHHBIX

https://m.edso0.ru/8a162848

Komuposanue nsera. Ouenka
MH(POPMAIIMOHHOTO 00BbEMA

bu6mmoreka [{OK

19 rpaguyYecKuX JaHHBIX IS https://m.edsoo.ru/8a1629ec
pacTpoBOTO M300pAKEHUS
bu6mmoreka [{OK
20 Kommporatiite spyia https://m.edsoo.ru/8a162b72
21 Konmponvnas paboma no meme bubnuoteka [JOK
"TIpedcmasnenue ungopmayuu” https://m.edsoo.ru/8a162d02
TexkcToBBIC JOKYMEHTBI, X BBOJ H
22 pellaKTI/IpOBl;HI/IZI\l TEKCTOBOM " bubmorexa LIOK
https://m.edsoo.ru/8al62e7e
nporeccope
23 PopMaTHpOBaHNE TEKCTOBBIX bubnuoreka [JOK
JIOKYMEHTOB https://m.edsoo.ru/8a162fe6
24 [TapameTpsl crpanuipl. CIUCKU U bubmuorexa [JOK
TaOJTUILIBI https://m.edsoo.ru/8a1632d4
o5 BcTaBka HETEKCTOBBIX 0OBEKTOB B bu6mmoreka [IOK
TEKCTOBBIC IOKYMEHTBI https://m.edso0.ru/8a1632d4
NuTennexryanbHble BO3MOXKHOCTH
26 COBPEMEHHBIX CHCTEM 00pabOTKH
TEKCTOB
27| vt a0 vt Tokoronse buGinorexa LIOK
https://m.edso0.ru/8a1635c2
JOKYMEHTBD»
08 I'paduueckuii pepakrop. bubnuoreka [IOK
PactpoBsie pucynku https://m.edsoo.ru/8a163874
29 Onepanuu peIakTUpOBaHUS bubnunoreka [JOK

rpadudeckux 00bEKTOB

https://m.edso0.ru/8a1639d2



https://m.edsoo.ru/8a162848
https://m.edsoo.ru/8a1629ec
https://m.edsoo.ru/8a162b72
https://m.edsoo.ru/8a162d02
https://m.edsoo.ru/8a162e7e
https://m.edsoo.ru/8a162fe6
https://m.edsoo.ru/8a1632d4
https://m.edsoo.ru/8a1632d4
https://m.edsoo.ru/8a1635c2
https://m.edsoo.ru/8a163874
https://m.edsoo.ru/8a1639d2

bubmuoreka [JOK

30 Bexropuas rpajuka . https://m.eds00.ru/8a163b30
31 IIposepounas paboma 1 bubnuorexa [JOK
«Komnvromephas epaguxay. https://m.edsoo.ru/8a16404e
[ToaroToBKa MYJIETUMEIHUITHBIX
32 Hp;eHTaHHfI, ZO6aBJIeI){II/IC Ha 1 butmmorexa LHOK
5 https://m.edsoo0.ru/8a164828
CJTali]T ayIMOBU3yaTbHBIX IAHHBIX.
[ToaroToBKa MYJIETUMEIMITHBIX
32 HpeI;eHTaquI, ZO6aBJ'IeIJ:I/I€ Ha 1 butmmorexa LHOK
. https://m.edsoo.ru/8al642c4
CJTali]] aHUMAIIHH
[ToaroToBKA MYJIETUMEIMIHHBIX
33 npeﬂaeHTauHﬁ, 2}11063BJ'ICPZIII/I6 Ha 1 bubamorexa [IOK
. https://m.edso0.ru/8a164472
CJTali]T THITEPCCHIIIOK
O60011eHre U cucTeMaTu3anus
34 3HAHHUH 110 TeMe 1 bu6mmoreka [IOK
«MyIbTHMEIUIHBIE https://m.edso0.ru/8a164652
MIPE3CHTAIII
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/8a163b30
https://m.edsoo.ru/8a16404e
https://m.edsoo.ru/8a164828
https://m.edsoo.ru/8a1642c4
https://m.edsoo.ru/8a164472
https://m.edsoo.ru/8a164652

8 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Jara
w/n Tema ypoka Beero Konrpoabubie | IlpakTuuyeckue H3yveHHs o0pasoBaTejibHbIE
padoTsI padoThbI pecypchl
1 Heno3uuunonHsie 1 NO3ULIMOHHBIE 1 bubnuorexa [JOK
CUCTEMBI CUMCIIEHHS https://m.edso0.ru/8a1649e0
bubmmoreka [IOK
2 PasepHyras gopua saruen wnesa L https://m.edsoo.ru/8a164ba2
BOMYHAS CHCTEMa CUUCIICHUS.
3 ipl/l(bMeTI/I'-IeCKI/Ie oTieparnuy B 1 bubmorexa LIOK
. https://m.edsoo.ru/8a164d96
JIBOMYHOU CHCTEME CUHCIICHHS
4 Bocbmepuunas cucrema cunciaeHus 1 Bubnuorexa LIOK
https://m.edsoo.ru/8a165296
5 [llecTHagaTepuyHas cucTeMa 1 bu6mmoreka [IOK
CUHCIICHUS https://m.edsoo.ru/8a16549e
6 | vt o rons rrm 1 s Bubmionosa LIOK
https://m.edsoo.ru/8a16564c
CUHCIICHUS
7 Jlormyeckue BhICKa3bIBAHUS 1 Bubmmorexa LIOK
https://m.edsoo.ru/8a1657fa
8 Jlornueckue onepamnuu «my», «UIn», 1 bu6mmoreka [JOK
«HE» https://m.edsoo.ru/8a165b56
9 OnpeneneHre UICTUHHOCTH 1 bu6mmoreka [JOK
COCTaBHOTO BBICKA3bIBAHUS https://m.edso0.ru/8a165cf0
10 TaOmuIbl UCTHHHOCTH 1
11 Jlorndueckue 3neMeHTBI 1 Bubmmorexa LIOK
https://m.edso00.ru/8a165e94



https://m.edsoo.ru/8a1649e0
https://m.edsoo.ru/8a164ba2
https://m.edsoo.ru/8a164d96
https://m.edsoo.ru/8a165296
https://m.edsoo.ru/8a16549e
https://m.edsoo.ru/8a16564c
https://m.edsoo.ru/8a1657fa
https://m.edsoo.ru/8a165b56
https://m.edsoo.ru/8a165cf0
https://m.edsoo.ru/8a165e94

KonTtposnsHas paboTa o teme

12 «7EeMEHTBI MaTeMaTHYCCKON bubmorexa LIOK
https://m.edsoo.ru/8al78c38
JIOTUKH»
13 [lonsiTHe anropurMma. bubnuorexa [JOK
HcnionuuTtenu alropuTMoB https://m.edsoo.ru/8a17949e
14 CgoiictBa anropurma. CriocoOsl bubnuorexa [JOK
3alUCH AJITOPUTMA https://m.edso0.ru/8a179606
AnropuT™MHuYecKasi KOHCTPYKITHS
15 «cnenoBaHuey. JINHEMHBIN
ITOPUTM
AnropuTMHYECKasT KOHCTPYKITHS
16 «BETBJICHUE: TOJIHAS U HETIOJIHASI
dhopmbl
17 AnropuTMHUYECKass KOHCTPYKIIUS bubmuorexa [JOK
«ITOBTOPEHUE https://m.edsoo.ru/8a17998a
18 dopmManabHOE UCTIOJHEHUE bubmuorexa [JOK
aJIrOpUTMa https://m.edsoo.ru/8al79aac
Pa3paboTka HeCTIOKHBIX
19 JITOPUTMOB C UCIIOJIb30BaHUEM bubnuorexa [JOK
[IUKJIOB JUIS YIPaBICHHS https://m.edso0.ru/8al179elc
(hopManTbHBIMU UCTIOTHUTEISIMU
Pa3paboTka HeCTIOKHBIX
QITOPUTMOB C HUCIIOJIb30BAHUEM
20 LII/IKJ'Ilz)B U BETBJICHUM IS bubmmorexa [JOK
https://m.edsoo.ru/8al79elc
ynpaBiaeHus GopMaTbHBIMU
HCIIOJIHUTEISIMH
bu6mmoreka [JOK
21 BeinosiHeHue anroputMoB

https://m.edsoo.ru/8al7a06a



https://m.edsoo.ru/8a178c38
https://m.edsoo.ru/8a17949e
https://m.edsoo.ru/8a179606
https://m.edsoo.ru/8a17998a
https://m.edsoo.ru/8a179aac
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a17a06a

KontponsHas pabora

bubmuoreka [JOK

22 «ICTIOMHHTENH U AITOPHTMEL. https://m.edsoo.ru/8al7al8c
ANTOPUTMHYECKUE KOHCTPYKITHIDY
23 SI3BIK IPOTPaMMHPOBAHUS.
Cucrema nporpaMMUpOBaHUs
24 [Tepemennsie. Oneparop
MIPUCBAaBAHUS
o5 [IporpamMmMupoBaHre TMHENHBIX
QIITOPUTMOB
26 Pa3zpaboTka mporpamm,
COJICPIKAITUX OTIEPATOP BETBIICHHS
27 JlnanoroBas oTiajKa nporpamm
28 [ukn ¢ ycrioBueM
. Bbub6anorexa IHOK
29 L ¢ mepeweritioit https://m.edsg).ru/8a17ac4a
30 O06paboTKa CUMBOJIBHBIX JIAHHBIX ]f?';ls::jllcsr:ijsgﬁﬁ/% 17ad6c
31 KonTtponpHas padoTa 1o reme bubnuoreka [JOK
«SI3BIK TPOrPaMMHUPOBAHUS» https://m.edsoo.ru/8al7ae8e
O06001eHne u cucTreMaTu3anus
32 3HaHI/IHI; U yMEHUH 1o KypcyH BH6H_HOTeKa LOK
nrhopMaTHRH 8 Kacea, https://m.edsoo.ru/8al17b456
AHalu3 aaropuTMOB.
Omnpenenenre BO3MOKHBIX BuGmmorexa [OK
33 pe3ynbTaToOB PadOTHI ANITOPUTMA https://m.edsoo.ru/8al7afa6
TIpH 33JJaHHOM MHOXECTBE
BXO/JIHBIX JJAHHBIX
34 AHanus anropuTMoB.



https://m.edsoo.ru/8a17a18c
https://m.edsoo.ru/8a17ac4a
https://m.edsoo.ru/8a17ad6c
https://m.edsoo.ru/8a17ae8e
https://m.edsoo.ru/8a17b456
https://m.edsoo.ru/8a17afa6

OrnpezeneHre BO3MOKHBIX
BXOJHBIX JAHHBIX, IPUBOIALINX K

JAHHOMY pe3yJIbTaTy

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

34




9 KJIACC

KoaudecTBO 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Jara
Tema ypoka KonTposbnbie | IlpakTnueckue o0Opa3oBaTe/IbHbIE
n/n Bcero H3Yy4YeHH s
padoTsI padoThbI pecypchl
1 I'moGanwHas cetb MHTEpHET. |P- 1 bubnuorexa [JOK
azpeca y30B. boJbiiue qanHbIe https://m.edsoo.ru/8a17b578
bubmmoreka [IOK
2 Mugopmauponnas be3onacHocts 1 https://m.edsoo0.ru/8a17b690
Vet nousTus 00
MH(POPMAITMOHHOM 6€30TTaCHOCTH
3 Hpgl) cian:HHH KOMILIEKCHBIX 1 Bubnuorexa LIOK
https://m.edsoo.ru/8al7b7bc
MH(OPMALMOHHBIX 0OBEKTOB B
BHJIC BEO-CTpaHUIL
4 Bunel nearenbHOCTH B CETH 1 bu6mmoreka [IOK
Wurepuer https://m.edsoo.ru/8al17b8e8
OO6navHble TEXHOJIOTHUH.
5 Hcnons3oBanue onnaitH-oduca 1 bubmmorexa LIOK
https://m.edsoo.ru/8al7bale
Ui pa3paboTKU JOKYMEHTOB
O06o01IeHre U cucTeMaTru3aIus
3HaHMi 1o TeMaM «[ nobanbHas
5 ceTb IHTEpHET U cTpaTternu 1 bubnnoreka [JOK
0€30I1aCHOTO IOBEAECHUS B HENY, https://m.edso0.ru/8al17bb36
«Pabora B mHGOpMAITMOHHOM
MIPOCTPAHCTBE»
7 Mojenu 1 MOJEIUPOBAHHUE. 1 bubnuoreka [JOK
Knaccudukanuu moaeneit https://m.edso0.ru/8al7be06
8 TabnuuHbIe MOICITH 1 bu6mmoreka [JOK



https://m.edsoo.ru/8a17b578
https://m.edsoo.ru/8a17b690
https://m.edsoo.ru/8a17b7bc
https://m.edsoo.ru/8a17b8e8
https://m.edsoo.ru/8a17ba1e
https://m.edsoo.ru/8a17bb36
https://m.edsoo.ru/8a17be06

https://m.edsoo.ru/8al7c04a

Pa3zpaboTka oqHOTAOMUYHOM 6a3bI

9 narHbIX. COCTaBICHHE 3aPOCOB K
0a3e TaHHBIX
I'pad. Becoras matpuna rpada.
JIyiiHa TTyTH MEXTy BEepIITUHAMU
10 rpada. Beruncnenue konmdyecTsa
IIyTE€N B HAIIPABJICHHOM
AIMKIINYECKOM Tpade
11 Hepero. [lepeGop BapuaHTOB ¢
MTOMOIITBIO JIepeBa
12 MatemaTudeckoe MOJICIIMPOBAHHE Bubnuorexa LIOK
https://m.edso0.ru/8al7c392
13 DTanbl KOMIBIOTEPHOTO bubmuorexa [JOK
MOJICITHPOBAHUS https://m.edsoo.ru/8al7c4aa
KonTponbHas paboTa no Teme
14 «Mo;e)nnposalfne KaK METO/I bubmorexa [IOK
https://m.edsoo.ru/8al17c9c8
MTO3HAHUS
Pa30buenue 3amaun Ha Mo3aa4u.
CocraBieHue aJropuTMoB U
15 IporpamMm ¢ I/ICHOJ‘III);Z%OBaHI/IeM bubmmorexa LIOK
. https://m.edsoo.ru/8al7cb12
BETBIICHUH, IUKIIOB U
BCIIOMOTATENbHBIX AITOPUTMOB
16 OnHOMEpHBIE MaCCUBBI bubmorexa [IOK
https://m.edsoo.ru/8al7cc3e
17 Tunossle anropuT™Mbl 00pabOTKU bubnuoreka [IOK
MacCHBOB https://m.edsoo.ru/8al7cd60
18 CoptupoBka maccusa



https://m.edsoo.ru/8a17c04a
https://m.edsoo.ru/8a17c392
https://m.edsoo.ru/8a17c4aa
https://m.edsoo.ru/8a17c9c8
https://m.edsoo.ru/8a17cb12
https://m.edsoo.ru/8a17cc3e
https://m.edsoo.ru/8a17cd60

bubmuoreka [JOK

19 Obpadora noToxa AanHbIx https://m.edsoo.ru/8al7d01c
KoHTponbHas paboTa 1o Teme
20 «Pa3p§60TKa anropmMOB " Brbmiorexa LIOK
https://m.edsoo.ru/8al7dl1ca
MIPOTPAMM)»
21 VYupasnenue. Curaan. OOparHas bubnuorexa [JOK
CBSI3b https://m.edsoo.ru/8al17d4d6
bubmmoreka [IOK
22 PoborusHpoBaiHLIe cHCTCMEI https://m.edsoo.ru/8a17d602
DIIEKTPOHHBIC TAOMHIIEI. THIIBI
23 )IaHHBII:( B sueiKax aneKTpOHHoﬁ bubmorexa LIOK
https://m.edsoo.ru/8a17d710
TaOIUIIBI
24 PenaktupoBanue u bubnuoreka [JOK
(bopmaTHpoBaHUE TaOIHUI] https://m.edsoo.ru/8a17d832
Bcerpoennsie KIIMH JIJIS TIOUCKA
25 MaKIc)I/IMyMa I\TIZ}II{H;yM;[ CYMMBI U Bubnuorexa LIOK
’ ’ https://m.edsoo0.ru/8a17d990
CpenHero apu(pmMeTHIECKOTO
26 CoptupoBka u (GpuiIbTparus bubnuoreka [JOK
JIAHHBIX B BBIICICHHOM JUANA30HE https://m.edso0.ru/8al17dbh70
[TocTpoenue nuarpamMm u
27 rpa(bII/:KOB B SieKTf)OHHbIX bubmmorexa LIOK
https://m.edsoo.ru/8al7e08e
TadIuIax
28 OtHocuTeNnbHas1, a0COTIOTHAS U bubmuoreka [JOK
CMeIIaHHas afpecanus https://m.edsoo.ru/8al7e2b4
29 Y CIIOBHBIE BEIYUCIICHUS B bubmuoreka [JOK
AJIEKTPOHHBIX TAOIHIIAX https://m.edso0.ru/8al7e6ba
30 O6paboTka GonbIIX HAOOPOB bubnunoreka [JOK

JaHHBIX

https://m.edsoo.ru/8al7e87¢c



https://m.edsoo.ru/8a17d01c
https://m.edsoo.ru/8a17d1ca
https://m.edsoo.ru/8a17d4d6
https://m.edsoo.ru/8a17d602
https://m.edsoo.ru/8a17d710
https://m.edsoo.ru/8a17d832
https://m.edsoo.ru/8a17d990
https://m.edsoo.ru/8a17db70
https://m.edsoo.ru/8a17e08e
https://m.edsoo.ru/8a17e2b4
https://m.edsoo.ru/8a17e6ba
https://m.edsoo.ru/8a17e87c

HucnenHoe MOJCIMPOBAHUE B bubmuoreka [IOK
31 1
AIIEKTPOHHBIX TaOIHIIAX https://m.edsoo.ru/8al7eaca
2 | omeeneemr—" ]
HaHUH 10 TEM JIEKTPOHHBI
P https://m.edsoo.ru/8al7ec3c
TaOIHIIBY
Ponp nHpOpMATMOHHBIX
33 TEXHOJIOTHI B pa3BUTUHU 1 bubnnorexa [JOK
9KOHOMHUKHU MHPA, CTPAHBI, https://m.edsoo.ru/8al7ed54
peruona
bu6moreka [IOK
34 n . 1
TOTOBOC TECTHPORATHE https://m.edsoo.ru/8al7ee6c
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME
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IPOBEPSAEMBIE TPEBOBAHMSA K PE3YJIBTATAM OCBOEHUA OCHOBHOU
OBPA3OBATEJIbHOM ITPOT PAMMBI

7 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YyJbTaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTeJ'leOﬁ nporpaMmmMmbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1

[To Teme «lludpoBas rpaMOTHOCTH»

1.1

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

nHpopmanuny, «nepeaada HHGOpPMaLU»

1.2

[IpuBOIMTE IPUMEPHI COBPEMEHHBIX YCTPOMCTB XpaHEHUs W NEeperadn

nH(pOopMalUY, CPABHUBATH UX KOJMYECTBEHHBIE XapaKTEPUCTHKU

1.3

[lomyuats ¥ HCHONB30BaTh HMHPOPMAIMIO O XapaKTEPUCTUKAX
MEePCOHAIBHOIO KOMIBIOTEPA U €T0 OCHOBHBIX 3JIEMEHTaxX (Ipoiieccop,
oTepaTUBHAs MaMsATh, JOJTOBPEMEHHAas IMaMATh, YCTPOMCTBA BBOJIA-

BBIBO/JIA)

1.4

CoOTHOCUTH XapaKTEPUCTUKH KOMIBIOTEPA C 33Jla4aMHU, PElIaeMbIMU C

€ro NoOMoImbrO

1.5

OpueHTHpOBaThCS B HEPAPXUUYECKON CTPYKType (alIoBOM CHCTEMBI
(3anmuchIBaTh MOJIHOE MM (paiiyia (kaTanora), myTh K (aitry (karamory)
N0 HMEIIIEMYyCs OMNUCAaHUI0 (DalIOBON CTPYKTYphl HEKOTOPOIO

HH()OPMAITMOHHOTO HOCHUTEJIS)

1.6

PabGortate c (ailyioBoli CHUCTEMOW MEPCOHAIBHOIO KOMIIBIOTEpPA C
UCIOJIb30BaHUEM rpaduueckoro uHrepdeiica: co3aaBaTrh (KOMUPOBATH,
nepeMeniaTh, MepeuMEHOBBIBATh, YIAIATh U apXUBUPOBATH (allibl U

KaTaJioTH, UCIIOJIb30BATh AHTUBHUPYCHYHO nporpaMMy)

1.7

Uckare undopmanmio B MHTepHETe (B TOM YHCIE MO KIHOYEBBIM
CIIOBaM, IO HW300pa)KEHHI0), KPUTHUECKH OTHOCUTHCS K HailJIeHHOM
uH(bOpMaIlMK, OCO3HABaTh OMACHOCTh JUIsI JIMYHOCTH M 0O0IecTBa
pacmpocTpaHeHUsi BpPEAOHOCHOW uH(pOpMalMud, B TOM 4YHUCIIE

OKCTPEMHUCTCKOI'O U TCPPOPUCTUICCKOT'O XapaKTCpa

1.8

[TonuMaTh CTPYKTYpY aipecoB BeO-pecypcoB




1.9

Hcnonb30BaTh COBPEMEHHBIE CEPBUCH] HHTEPHET-KOMMYHUKALUN

1.10

Cobnronate TpeOoBaHMsS O€30MACHON SKCIUTyaTallMd TEXHUYECKUX
CpeACTB HMH(DOPMAIMOHHBIX W KOMMYHHKAI[MOHHBIX TEXHOJIOTHIA,
COOIIIOIATh CETEeBOM ATUKET, 0a30BbIE HOPMBI HH(POPMAIIMOHHOMN ATUKH
U TpaBa mpu paboTe C MPUIOKCHHUSIMH HA JIIOOBIX YCTPOWCTBaX W B

WuTepHere, BHIOHpaTh O€30MaCHBIE CTPATETHH MOBEACHUS B CETH

1.11

HpI/IMeHﬂTI) METObI HpO(i)I/IJ'IaKTI/IKI/I HCTraTUBHOI'O BJIMUAHUA CPCIACTB
I/IH(bOpMaIII/IOHHI)IX U KOMMYHUKAITHOHHBIX TEXHOJIOTHH Ha 3J0pPOBLE

TIOJIb30BAaTCIIA

[To reme «TeopeTnueckue 0CHOBBI HH(POPMATUKID)

2.1

KOI[I/IpOBaTI) n JCKOAWPOBATH COO6HI€HI/I$I 0 3alaHHBIM IIpaBUJIaM,
JACMOHCTPUPOBATH IMMOHMMAHHUEC OCHOBHLIX INPHUHOWUIIOB KOJIWPOBAHHA

UHPOPMAIMU PA3TUIHON TPUPOIBI (TEKCTOBOM, rpagudIecKoid, ayano-)

2.2

CpaBHI/IBaTB JJIMHBI COO6HICHI/II>'I, 3aIlIMCaHHbIX B Pa3INIHBIX

andaBuTax, ONEpUpPOBaTh €AMHUIIAMU HU3MEpPEHUs] MH(GOPMAIMOHHOTO

00bEMa M CKOPOCTH TIEpeIavul JAaHHBIX

2.3

OuneHuBaTh W CpaBHUBaThb pa3Mepbl TEKCTOBBIX, TIpadUUecKuX,

3BYKOBBIX (pailyioB 1 Bue0(DaiiyioB

ITo Teme «MHbOPMAITMOHHBIE TEXHOIOTHUM

3.1

[IpencraBnsaTe  pe3ynbTaThl  CBOGW  NIEATEILHOCTH B BHJE

CTPYKTYPUPOBAHHBIX WJUTIOCTPUPOBAHHBIX JIOKYMEHTOB,

MYJIbTUMEIUINHBIX MPE3CHTAIUN

8 KVIACC

Kon
NpoBEPsSIEMOro
pe3yJabTaTa

IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJLHOM NPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus

1

IIo Teme «TeOpeTI/ILIeCKI/IC OCHOBBI I/IH(l)OpMaTI/IKI/I»

1.1

IloscHaTp Ha npuMepax pas3jayuda MEKAY MNO3UIUOHHBIMH H

HCIIO3MITMOHHBIMHU CUCTEMAaMU CUUCIICHUA

1.2

3anuceIBaTh U CpaBHMBATH Lenble yncia oT 0 no 1024 B paznuyHbIX
MO3MIIMOHHBIX CHUCTEMax CYHUCICHUs (¢ OCHOoBaHMsAMHU 2, 8, 16),

BBINIOJIHATH apH(bMeTquCKHC oncpanru Haal HUMHA




1.3

PaCKpBIBaTB CMBICJ MOHATHH «BBICKA3bIBAHHUC), «JI10rvuyYccCKad

onecpanusa», «JIOrH4€CKOC BLIPAKCHHUCH

1.4

3anuchIBaTh JJOTHYSCKUE BBIPpAXKCHUS C UCIIOJIB30BAHUEM JU3BIOHKIIUH,
KOHBIOHKIIMKM W OTpHLAHHA, OIPCACIIATL HMCTHHHOCTbL JIOTHUYCCKUX
BI)Ipa)KeHI/H\/JI, €CJIM U3BCCTHBI 3HAUYCHUA HCTHHHOCTHU BXOJAIINUX B HETO
INEPEMCHHBIX, CTPOUTH Ta6JII/IIII)I UCTUHHOCTH I JIOIT'MYCCKUX

BBIPAKCHUMN

[To Teme «ANrOpuUTMBI U IPOTPAMMHUPOBAHUE

2.1

PackpelBaTh ~ CMBICH  TOHATHM  «HCHOJIHUTENbY,  «AITOPUTM»,
«rporpamMma», IOHHMMas pPa3sHUIy MEXAY YIOTpeOJeHUEM ATHUX

TEPMHHOB B OOBIIEHHOH peur U B UH(OpMaTUKe

2.2

OmmceIBaTh AIITOPUTM PCIICHHA 3aJja4u pa3jInYHbIMU CHOCO6aMI/I, B

TOM YHUCJIC B BUC 0JIOK-CXEMBI

2.3

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

HUCIIOJIHUTCIIAMU

2.4

WUcnonp30BaTh KOHCTAaHTHI U NEPEMEHHBIC  pa3JIMYHBIX THUIIOB
(‘H/ICJ'IOBBIX, JJOTUYCCKHX, CI/IMBOJ'IBHBIX), a TaKkKE COoACpXKaIHEC HX

BBIPA)KEHUS, UCIIOJIH30BATh ONEPaTOP MPUCBAUBAHUS

2.5

Hcnonb3oBate mpu pa3paboTKe MNporpamMMm JIOTUYECKUE 3HAYEHUS,

oIepalnru U BbIPAXCHNA C HUMU

2.6

AHaJ'II/I3I/IpOBaTI) IMPECAJIOKEHHBIC AJITOPUTMBI, B TOM YHCJIC OIIPEACIIATD,
KakKu€ pe3yjabTaTbl BO3MOXHBI IIPpHW 3aJaHHOM MHOXKCCTBC HCXOJHBIX

3HAYECHUH

2.7

Co3nmaBaTh ¥ OTH@XWUBATh MPOTPAaMMBI Ha OJHOM W3 SI3BIKOB
nporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkoiabHbII
AJITOPUTMHYECKHH  SI3BIK), pEAM3YIONIUEe HECIOXKHBIC aJIrOPUTMBI
00pabOTKM YHUCIOBBIX JAHHBIX C HCIOJb30BAHUEM IMKIOB U
BETBIICHUI, B TOM UYHCJE PEANTHU3YIOIINe MPOBEPKY JEIUMOCTH OJHOTO
IEJIOTO YHClia Ha APYroe, MpoBepKy HATYpaIbHOTO YKCIa Ha MPOCTOTY,

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

9 KIIACCA




Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ nporpaMmmsbl OCHOBHOI'O 06mer0 06pa30BaHI/Iﬂ

1

ITo reme «IludpoBas rpaMOTHOCTH

1.1

Hcnonb3oBaTh COBpPEMEHHbIE HWHTEPHET-CEPBHUCHI (B TOM 4YHCIE
KOMMYHUKAIIUOHHBIE ~ CEPBHUCHI, OOJIaYHbIE XPAHWJIUIIA JAHHBIX,
OHJIAH-TIPOTpaMMBbl (TEKCTOBBIE W Tpaduyeckue pemakTOpbl, CpPEIbl

pa3paboTkn) B y4eOHOU U MOBCEAHEBHON JACITEILHOCTH

1.2

[IpuBoauTs  TpUMEPBHI  HWCIOJB30BAHUA  T'€OMH(GOPMAIIMOHHBIX
CEpBHCOB, CEPBUCOB TOCYAAPCTBEHHBIX YCIYyr, 00pa30BaTEIbHbIX

cepBucoB HTepHETa B yueOHOM U MOBCEAHEBHOM JIEATETLHOCTH

1.3

Hcnonb3oBaTh pa3nuyHble CpPEeACTBAa 3allUTHl OT BPEJIOHOCHOTO
MIPOTPAMMHOTO 00ECTICUCHHMSI, 3alTUIIATh IEPCOHATHHYIO HH(DOPMAITHIO
OT  HECAHKIIMOHMPOBAHHOTO  JOCTyNla W  €ro  MOCIeACTBHM
(paszriamienus, TOJIMEHBI, YTpaThl NaHHBIX) C Y4ETOM OCHOBHBIX
TEXHOJIOTHYECKUX U COLMAIBHO-TICHXOJIOTUYECKUX  ACHEKTOB
WCIONIb30BaHUs ceTu VIHTepHeT (ceTeBass aHOHUMHOCTb, IU(PPOBOI
clel, AayTeHTUYHOCTh CYOBEKTOB M  pPECcypcoB,  OIAaCHOCTb

BPEIOHOCHOTO KOJ1a)

1.4

Pacrio3naBaTh MOMNBITKM W TNpeAyNpexaaTb BOBJIEUYEHHE ce0s U
OKPY)KAIOIIUX B JECTPYKTHBHBbIE U KPUMHUHAIbHBIE (OPMBI CETEBOM

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

[To reme «Teopernueckue 0OCHOBBI HH(POPMATUKID)

2.1

PackppiBaTh ~ CMBICT  TOHATHH  «MOJAEIB»,  «MOJICIMPOBAHUCY,
ONpenensaTh BHJABI MOJCNCH, OIEHUBATh aJeKBAaTHOCTh MOJIEIH

MOJACIINPYEMOMY O6L€KTy " ICJsIM MOACIIMPOBAHUA

2.2

Hcnonn3oBarh Fpa(bbl U JCPCBbA AJIA MOACIIUPOBAHUSA CUCTEM CETeBOM

U MepapXU4eCcKOi CTPYKTYphl, HAXOUTh KpaTyailliuii myTh B rpade

[To Teme «ANTOPUTMBI U IPOTPAMMHUPOBAHHUE)

3.1

Pa30uBath 3alauy Ha noasanaavui, COCTaBJIATb, BBIIIOJHATL BPYUYHYIO U
Ha  KOMIIBIOTEPE  HECJIOXHBIC  aJIrOPUTMBI C  HUCIOJIB30BAHUCM
BeTBJ'IeHHfI, IMUKJIOB U BCIIOMOT'aTCJIbHBIX AJITOPUTMOB JIS1 YIIPABJICHUA

HUCIIOJTHUTCIIAMHA

3.2

CocTaBiATh M OTJIAXKHUBAThH nporpamMmsl, peCajiu3yromuec TUIIOBLIC

AJITOPUTMBI o6pa60T1<1/1 YHCJIOBBIX MOC/IEA0BAaTEILHOCTEM nim




OJIHOMEPHBIX YHCIOBBIX MacCHBOB (IIOMCK MAaKCHUMYMOB, MUHUMYMOB,
CYMMBbI WJIHM KOJIMYECTBA 3JIEMEHTOB C 3aJaHHBIMU CBOMCTBAaMH) Ha
OJTHOM W3 s13bIKOB mporpammupoBanus (Python, C++, Ilackans, Java,

C#, llIxoybHBINA ANTOPUTMUYECKUH SI3BIK)

ITo reme «MHPpOPMAITMOHHBIE TEXHOJIOTHID)

4.1

BeiOupats crmoco0® mpeacTaBiIeHUS JaHHBIX B COOTBETCTBHH C
MIOCTABJICHHOW 3amadel (TaOiuipl, CXeMbl, TpaduKu, AHMArpamMMbl) C
WCTIOJb30BAHUEM  COOTBETCTBYIOIIUX  MPOTPAMMHBIX  CPEJCTB

00paboOTKN JaHHBIX

4.2

Hcnons30Bath 3JIEKTpOHHBIE TaOMUIBI 1T 0OpabOTKH, aHamu3a |
BH3yaIM3aIliM YHUCIIOBBIX JAHHBIX, B TOM 4YHCIIE C BBIICICHHCM
IUana3oHa TaONHIbl W YINOPSAOYMBAHHEM (COPTHPOBKOM) €ro

9JICMCHTOB

4.3

Co3naBaTh M TPUMEHATH B DJIEKTPOHHBIX Tabmuiax (GopmMynbl s
pacuéToB ¢ UCMOJIb30BAHUEM BCTPOCHHBIX apU(PMETHUECKUX (PYHKIIMHA
(cyMmmHupoBaHWE H TOACYET 3HAYCHUH, OTBEUAIONIUX 3aJaHHOMY
YCIIOBHIO, CpeaHee apu(MeTH4YecKoe, IMOUCK MaKCUMaJIbHOTO H
MHHUMAJIBHOTO 3HAYEHMsI), AOCOIOTHON, OTHOCUTEIILHON, CMEIIaHHOM

aJipecaryu

4.4

Hcnons30BaTh SJICKTPOHHBIC Ta6J'II/IHI>I JUIA YHUCJIICHHOTO

MOJCIIMPOBAHUA B IIPOCTHIX 3aJladax U3 pa3HBIX IPCAMETHBIX obnacrei




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

7 KJIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

Hudposas rpaMOTHOCTH

1.1

KomnbroTep — yHHMBEpCalbHOE BBIUUCIUTEIBHOE YCTPOMCTBO, paboTaroliee Mo
nporpaMMe. THUIBI KOMIIBIOTEPOB: IEPCOHAIBHBIE KOMITBIOTEPHI, BCTPOCHHBIE
KOMIIBIOTEPBI,  CylepKOMIbIOTepbl.  MoOuibHble — ycTpoiicTBa.  TexHuKa

0€30MacHOCTH | MpaBuia pabOThl HA KOMITBIOTEPE

1.2

OcHOBHBIE KOMIIOHEHTBl KOMIIbIOTEpAa M WX HasHadeHuwe. IIpomeccop.
OnepatvBHAasT W JOJTOBPEMEHHAash MaMsATh. YCTPOMCTBAa BBOJIa M BBIBOJA.
CeHcopHbIN BBOJ, TaTYNKU MOOWJIBHBIX YCTPOMCTB, CpeACTBa OMOMETPUYECKOM

ayTeHTUUKaUN

1.3

Hctopust pa3BUTHS KOMITBIOTEPOB M MPOrpaMMHOTO obOecrieueHus. [lokomenust
KoMrbioTepoB.  CoBpeMEeHHbIE  TEHICHIMH  Pa3BUTUS  KOMIIbIOTEPOB.
Cynepkomnbiorepsl. [lapannenbHbie BeruuciaeHud. [lepcoHanbHblid KOMITBIOTED.
[Ipoueccop u ero xapakTepUCTUKH (TaKToOBash YacTOTa, pPa3psIHOCTD).
OneparuBHas naMmsaTh. JloaroBpemMeHHasi maMsTh. Y CTpOMCTBa BBOJA M BBIBOJA.
OO0BEM XpaHUMBIX IaHHBIX (OTepaTHUBHAS MaMATh KOMIIBIOTEPA, KECTKUN TUCK U
TBEPAOTENbHBIN HAKOIMUTENb, IMOCTOSIHHAS MaMiTh CMapTQoHa) U CKOPOCTh

J0CTYyIla I pa3/IMYHbIX BUIOB HOCUTENCH

1.4

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

YCJ'IOBHO-6CCHJ'I3THLIG IIporpaMMal. CBOGOI[HOG IMporpaMMHOC obecnieyeHne

1.5

@aiinbl 1 nanku (katanoru). Tumbl QaitnoB. CoiicTBa (aiinoB. XapakTepHble
pa3Mepsl (paiiioB pa3NUUYHBIX THUIOB (CTpaHHIA TEKCTa, JJIEKTPOHHAs KHWUTA,

(doTorpadusi, 3anuck MECHU, BUICOKIHII, TOJTHOMETPAKHBINA (HUITHM)

1.6

[Mpunuunsl noctpoeHus ¢aitnosbix cucteM. [lonmnoe umsa Qaiina (mamku,

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

1.7

daiinoBbiii MeHexep. Pabota ¢ Qaiinamu U mankamu (KarajaoraMmu): cCO3JaHue,
KONUPOBAaHUE, MEpeMeIleHUe, MepeMEeHOBaHNEe U ynaneHue (aillioB U mamox

(xaranoro). ITouck ¢aiiaoB cpeacTBaMu ONEPaAUOHHON CUCTEMBI




1.8

ApxuBanus naHHbIX. Vcnoiap30Banne nporpaMM-apXxuBaTopoB

1.9

KomnerorepHble BUPYCHI U APYTHE BPEILOHOCHBIE porpaMmsl. [Iporpammel mis

3aILMTHI OT BUPYCOB

1.10

O6benunenne koMibioTepoB B ceTb. Ceth HTEepHET. BeO-cTpanuna, BeO-cailT.
CrpykTypa anpecoB BeO-pecypcoB. bpaysep. IlowmckoBbie cucremsl. Ilomck
MHPOpPMALIMK IO KIIOYEBBIM CJIOBaM H MO u300paxeHnio. J[0CTOBEpHOCTH

uHpOpMaLuy, morydeHHoOH 3 HTepHeTa

1.11

CoBpeMeHHbIE CepBUCHI HHTEPHET-KOMMYHUKAIIUH

1.12

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

B cetu UuTepHeT. CtpaTerun 6e3onacHoro noseneHust B Mutepuere

TeopeTnueckne 0CHOBbI HHPOPMATHKU

2.1

Nudopmanust — 0JHO U3 OCHOBHBIX MOHATUN COBpeMEHHOM Hayku. MHpopmarius
KaK CBeJIeHUS, MpeJHa3HAUYEHHbIE JJIS1 BOCIPHUATHS YEIOBEKOM, U MH(OpMAIIHs

KaK JIaHHbIE, KOTOpbIE MOTYT OBITh 00pabOTaHbl aBTOMAaTU3UPOBAHHOM CUCTEMOM

2.2

JIMCKpeTHOCTh JTaHHBIX. BO3MOXXHOCTh ONHCAHUSA HEMPEPHIBHBIX OOBEKTOB WU
MPOLIECCOB C MOMOUIBIO JAUCKPETHBIX JaHHBIX. MHpOpMaIMoHHbIE MPOILECcChl —

MIPOLIECCHI, CBA3AHHBIE C XpaHEHUEM, MpeoOpa3oBaHUEM U Mepeadyel JaHHbIX

2.3

CumBon. Andasur. MomHocts andaButa. PazHooOpasue s3bIKOB U angaBUTOB.
EcrectBenHble u QopMaibHble S3bIKA. AJ(ABUT TEKCTOB HAa PYCCKOM SI3BIKE.
JIBonunsbIii andasut. KoamdecTBO BCEBOZMOKHBIX CJIOB (KOJOBBIX KOMOWHAITHIA)
(uKcHpoBaHHOW JUIMHBI B JBOMYHOM aidaBure. IIpeoOpazoBanme I10060TO
anhaBuTa K JBOMYHOMY. KOJNIMYECTBO pa3iMvHBIX CIIOB (DUKCHPOBAHHOM 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 TaOJIHIA, IEKOUPOBAHUE

2.5

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

JABOMYHOM aJ'I(baBI/ITe

2.6

NudopmanrionHbiii 00bEM NaHHBIX. BUT — MUHMMaJIbHAS €IMHUIIA KOJUYECTBA

UH(pOpMaLUU — ABOWYHBIN pa3psz. baiit, kunobaiit, merabaiiT, ruradbait

2.7

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

Hckaxenne HH(bOpMaHHH Ipu nepegadc

2.8

Koauposanue tekcroB. PaBHoMepHbIl koa. HepaBHOMepHbIi kon. Komuposka
ASCIl. Bocemubutasie xoaupoBku. llonstue o xomupoBkax UNICODE.

I[CKOZLHPOB&HI/IC COO6I.I.ICHPII>1 C HCIIOJIb30BAHHEM PaBHOMCEPHOT'O n




HEpaBHOMEpHOTo KoJa. MHpopMaIoHHbIi 00bEM TekcTa

OOmiee mnpencraBieHHe O HUGPPOBOM MPEACTABICHUHM ayJHOBHU3YAJIBHBIX |

2.9 JIpYTuX HenpepblBHbIX JaHHbIX. KoxupoBanue nBera. llBetoBble Mozenu.
Monens RGB. I'myOuna kogupoBanus. [lamurpa
PactpoBoe u BekTOpHOE mpencraBieHue uzoOpaxenuil. Ilukcens. Onenka
2.10 UHPOpMAMOHHOTO  00BbEMa  rpaduUyeckux  JaHHBIX Ui PacTPOBOTO
U300paKCHUS
KonnpoBanne 3Byka. PaspsnHocTe m yactota auckperusanuu. KommyecTBo
211 kaHaioB 3amucu. OIeHKa KOJMYECTBEHHBIX IMapaMeTpPOB, CBS3aHHBIX C
MIpe/ICTaBJICHUEM U XpaHEHHEM 3BYKOBBIX (ailiioB
3 HNHudopmanrioHHbIE TEXHOJIOTUN
31 TexcToBbIE TOKYMEHTHI U UX CTPYKTYPHBIE JIEMEHTHI (CTpaHuIa, ab3all, cTpoka,
' CJIOBO, CUMBOJT)
39 TexkcToBBIE TpollecCOp — HWHCTPYMEHT CO3/IaHus, PEJaKTUPOBAHUS U
' dbopmaTtupoBanus TekcToB. [IpaBuna Habopa Tekcra
PenaktupoBanne tekcta. CpoiictBa cumBosioB. Ilpudrt. Tumsr mpudros
23 (pyOnenble, ¢ 3acedykamMd, MOHOIMPUHHBIE). [lomyXupHOE H KypCHBHOE
' Hauepranue. CBoiicTBa ab3aleB: TpaHUIBI, a03alHBIA OTCTYN, HWHTEPBAl,
BbIpaBHHBaHue. CTuiieBoe popmMaTupoBaHue
34 CrpykrypupoBanue uHboOpMauu C TOMOIIbIO CHOUCKOB U  TaOIuI.
' MHuoroypoBHeBble cTUCKU. JJoOaBneHue TabauIl B TEKCTOBBIE JOKYMEHTBI
35 BcraBka m300pakeHHI B TEKCTOBBIE JMOKYMEHTHI. (OOTekaHue u300pakeHUi
' TEeKCTOM. BKiIroueHne B TEKCTOBBIN JOKYMEHT AuarpaMm u Gopmyi
" [Tapametpsl cTpaHuibl, Hymepamnus crpaHull. JloGaBieHue B JAOKYMEHT
' KOJIOHTHUTYJIOB, CCBLIOK
[IpoBepka mpaBommcanusa. PacctanoBka mepeHocoB. ['0j0coBoil BBOJ TEKCTa.
3.7 OnTHueckoe pacrno3HaBanue Tekcra. KommbroTepHslil nepeBoa. Mcnons3oBanue
cepBHCOB ceTu MHTepHeT /11 00paboTKH TeKcTa
38 3HaKOMCTBO C  rpaduyeckMMH  peJakTopamu.  PacTpoBble  pUCYHKH.
' Hcnonbs3oBanue rpaguueckux NpUMUTHBOB
Onepanyu  pelakTUpOBaHUs TpadHUECKUX OOBEKTOB, B TOM YHCIE LUPPOBBIX
3.9 ¢dotorpaduil: m3MeHeHue pazmepa, OOpe3Ka, IMOBOPOT, OTpakeHHe, padoTa ¢

obOnacTsIMu (BLI,I[eJ'IeHI/Ie, KOIIMPOBAHUC, 3aJIMBKa I_IBeTOM), KOppPCKIKUA IBCTA,

SPKOCTU U KOHTPACTHOCTU




Bekropnass rpaduka. Co3gaHue BEKTOPHBIX PHUCYHKOB  BCTPOCHHBIMHU
3.10 CPEICTBAMHU TEKCTOBOI'O IPOLIECCOpPAa WIKM JAPYrUX IporpaMMm (IPUIIOKEHUH).
JloGaBiieHNEe BEKTOPHBIX PUCYHKOB B JIOKYMEHTBI
311 [MoaroroBka MynbTUMenuMiHBIX Tpe3eHTanuii. Crmaiia. JloOaBneHue Ha crnaiin
' TEKCTa U n300paxkeHuid. PaboTa ¢ HECKOJILKUMU CllaiiiaMu
3.12 JloGaBneHue Ha ciaii]l ayAMOBU3yalbHbIX JaHHBIX. AHUMAaNMs. [ unepccpliku
8 KVIACC
Kon IIpoBepsieMblii 3JIEeMEHT COEePKAHUS
1 TeopeTnueckne 0CHOBbI HHPOPMATHKU
Heno3unuonHele ¥ MO3ULIMOHHBIE CUCTEMBI cuucieHus. AndaBut. OcHOBaHHE.
1.1 Pa3Bépuyras gopma 3anucu yucna. [lepeBon B AeCATUYHYIO CHCTEMY 4HCEN,
3alMCaHHbIX B PYTUX CUCTEMAX CUUCIICHUS
1.2 Pumckast cucrema cunciaeHust
JIBonunas cuctema cumucienus. [lepeBon nenbix yncen B npeaenax ot 0 qo 1024
B IBOMYHYIO CHCTEMY CuuCleHnsd. BoceMmepuynas cuctema cuncinenus. [lepeson
13 4yHuCell U3 BOCBMEPHYHOM CHCTEMBI B JBOWYHYIO M JECSATHUYHYIO CHCTEMBI U
' oOparHo. IllectHamuarepuunass cucrema cuucneHus. IlepeBox umcen wu3
HIECTHAIUATCPUYHON CHCTEMBI B JBOMYHYK), BOCBMEPHUYHYIO U JCCATHYHYIO
CHCTeMBbI U 00paTHO
1.4 Apugpmernueckue onepaniy B JBOUYHON CUCTEME CUMCIICHUS
Jlornyeckue  BbICKa3blBaHWA.  Jlormdyeckue  3HAYEHUS  BBICKA3BIBAHMM.
OneMeHTapHble W COCTaBHBIE BBICKa3biBaHUA. Jlormdeckue oOIEpaluu: «u»
15 (KOHBIOHKLIUS, JIOTUYECKOE YMHOXKEHUE), «WIW» (JU3BbIOHKIMS, JIOIMYECKOe
' CIIOKEHHE), «He» (Jlorndyeckoe oTpulianue). Ilpuopurer goruyeckux oneparui.
OnpeneneHne MCTHHHOCTM COCTABHOTO  BBICKA3bIBAaHUS IIPU  HM3BECTHBIX
3HAUEHUAX UCTUHHOCTH BXOSLINX B HETO 3JIEMEHTAPHBIX BBICKa3bIBaHU
16 Jlornueckue Belpakenus. [IpaBuia 3anucu gorudeckux BelpakeHud. [locrpoenne
. TaOJIUI] UCTUHHOCTH JIOTUYECKUX BBIPaXKEHUH
1.7 Jlormdeckue 31€MEHTHI. 3HAKOMCTBO C JIOTHYECKUMU OCHOBAaMHU KOMIIBIOTEPA
2 ANropuTMBI U IPOrpaMMHUPOBAHUE
21 [lonstne anroputma. McnogHuTenum anropurMoB. ANTOpUTM Kak IUIaH
' YIPABJIEHUS UCIIOIHUTEIEM




2.2

CaoiictBa anroputma. CrocoObl 3amucH aaropuT™a (CIOBECHBIN, B BHIE OJOK-

CXEMBI, IIporpamMmma)

2.3

Anroput™MHuuecKkre KOHCTpYKUHMH. KoHCTpykiusi «cienoBanue». JInmHeHHbI
anroput™M.  OrpaHU4YeHHOCTb  JUHEHHBIX  QJITOPUTMOB:  HEBO3MOXKHOCTH
MPENYCMOTPETH 3aBUCUMOCTbD IMOCIIEI0OBATEILHOCTH BBINOJHIEMBIX JEHUCTBHI OT

HCXOJHBIX JaHHBIX

24

KOHCTPYKIII/UI «BCTBJICHUC»:. IIOJIHA1A W HCEIIOJHAasA CI)OpMI)I. Bremmonnenue u
HECBLBIINNOJIHCHHUE YCIIOBHA (I/ICTI/IHHOCTI) " JIOXKHOCTDb BLICKZBBIB&HI/I?[). HpOCTBIC u

COCTaBHBIC YCIIOBUSA

2.5

KOHCTPYKIII/H[ (MMOBTOPCHHUEC»: MHUKIILI C 3aJaHHBIM YHUCIOM HOBTOpCHHfI, C

YCJIOBUEM BBITNIOJIHCHMS, C nepeMeHHoﬁ OUKJIa

2.6

Pazpabotka mis GopMaTbHOTO WCHOJHUTENS aITOpUTMa, TPUBOISAIIETO K
TpeOyeMOMy pe3ylbTaTy INpU KOHKPETHBIX HCXOJHBIX JaHHBIX. Pa3paboTka
HCECJIOXKHBIX aJITrOpUTMOB C HCIOJB30BAHUEM 1IHUKIOB H BETBJICHUI JJISA
yrnpaBieHuss (HOpMaTbHBIMH  HUCIOJHUTENSIMUA. BBIMOTHEHWE aITOpPUTMOB

BPYUYHYIO U Ha KOMITIbloTepe. CUHTaKCHUYECKHE U JIOTHYecKue omuoKu. OTKazbl

2.7

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

MIPOrpaMM, TPAHCISATOP, OTJIATUUK

2.8

HepeMeHHa;{: THUII, WM, 3HaA4YCHHC. I_IGJ'II)IC, BCIICCTBCHHBIE W CHMBOJIBHBIC

IIEPEMCHHBIC

2.9

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

OT ACJICHUA. HpOBepKa ACITUMOCTH OJHOI'O LEJIOTO Yrcia Ha APYroe

2.10

BerBnenns. CocraBHBIC YCJIOBUSA (33.HI/ICB JJOTHYCCKHX BLIpa)KeHI/Iﬁ Ha
HN3Yy4acMOM SA3BIKC HpOFpaMMI/IpOBaHI/ISI). Haxoxnenue MHUHUMYMa U MaKCUMYyMa
u3 JIBYyX, TpéX u IICTBI]C)éX yucen. Pemenue KBaJApaTHOI'0 YpaBHCHUS, UMCHOIICTO

BCHICCTBCHHLIC KOPHHU

211

I[I/IaJ'IOl"OBaSI OTJIadKa TpOoTrpaMM: MOoMIIaroBO€ BBIIIOJIHCHHUE, ITIPOCMOTP 3HAYEHHUI

BCJIIMYHH, OTJIAAOYHBIMN BBIBO/, BBI60p TOYKH OCTAaHOBA

212

Hukn ¢ ycnoBueM. Anroput™ EBkinaa 1 HaxoKIeHHs] HAauOOIbIIEro 001ero
JeNUTENs IBYX HAaTypalbHBIX yrcen. Pa3bueHne 3amucu HaTypalbHOTO YKCIA B
MO3UIIMOHHON CHUCTEME€ C OCHOBaHMEM, MEHbIIUM WIM paBHeIM 10, Ha

OTJeNbHBIE IIU(PHI




2.13

Hukn ¢ nepeMeHHONW. AJNTOPUTMBI IPOBEPKHU JIEIMMOCTH OJJHOTO LIEJOr0 4Hcia

Ha Jpyroe, MpoBEPKU HATYpPaIbHOTO YUCIIA HA IPOCTOTY

2.14

OO6paboTka CHMBOJIBHBIX AaHHBIX. CHMBOJBHBIE (CTPOKOBBIE) IEPEMEHHEBIE.
[TocumBosbHass 00paboTka crpok. [ToAacu€T 9acTOThl MOSBJICHHS CHMBOJA B

crpoke. Berpoennsie GpyHKImMH 1711 00pabOTKH CTPOK

2.15

Omnpenenenre BO3MOXKHBIX PE3yJIbTaTOB pabOThl alropuTMa IpU 3aJaHHOM
MHO’KECTBE BXOJIHBIX JAaHHBIX, OIPEJEICHUE BO3MOXHBIX BXOJHBIX JAHHBIX,

MPUBOISIINX K JAHHOMY PE3yJIbTaTy

9 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

Hudposas rpaMmoTHOCTH

1.1

I'moGamenast cerp Wutepuer. IP-agpeca y3noB. CereBoe XpaHEHHE JaHHBIX.
MeTO)II)I WHIAWBUAYAJIBHOTO U KOJIJICKTUBHOT'O PasMCIICHUA HOBOH I/IH(l)OpMaHI/II/I B
Wureprere. bonpiime naHHble (MHTEPHET-TAHHBIE, B YaCTHOCTH JIaHHBIC

COIMATILHBIX CETEH)

1.2

[Tonsatue 006 wuHpOpManMOHHOW O€30MacHOCTH. YTPOo3bl HHPOPMAITMOHHOM
0€30MacHOCTH MPHU pabOTe B TJIOOATBHON CETH W METOJIBI MPOTHBOJACHCTBUS HM.
[IpaBuna Ge3omacHO ayTeHTH(UKAMK. 3aluTa JUYHOW WH(OpPMAIMU B CETH
Wutepner. besomacHele  cTpareruu  TOBeNeHHs B ceTd  VIHTepHeT.
[IpenynpexaeHue BOBICYCHUS B JECTPYKTUBHBIE M KPUMHHAIBHBIC (DOPMBI

CETEeBOM aKTUBHOCTH (KMOEpOY/UTHHT, (PUIIUHT U Apyrue GopMbl)

1.3

Bunpl nestensHoctn B MHTepHeTe. MHTEpHET-CEpBUCH: KOMMYHHUKAIIMOHHBIC
CepBHUCHI (IMOYTOBAs CIIy)KOa, BUACO-KOH(DEPEHII-CBSI3b U APYIHE), CIPABOYHBIC
CIyXObl (KapTbl, paclUCaHUS W JPyrue), MOUCKOBBIE CIYXObI, CIyXKObI
OOHOBIICHHSI TPOTPAMMHOTO oOOecriedyeHusT W Jpyrue ciyxObl. CepBHUCHI
rocyJapcTBeHHbIX  yciuyr. OOnaynble XpaHuiauina jgaHHbIX.  Cpenctsa
COBMECTHOM  pa3paloTku J0KyMeHTOB (oHmaiiH-o¢ucsl). IIporpammuoe
ofecrieyeHHe Kak BeO-cepBHMC: OHJIAIHOBBIE TEKCTOBbIE M Trpaduyeckue

PCOAAKTOPLI, CPCIAbI pa3pa60TKH nporpamm

Teopernueckne 0CHOBBI HH(YOPMATHKH

2.1

Mopensb. 33[[&111/1, peuracMbIC € MTOMOMIBIO MOACIUPOBAHUA. Knaccmbnxaulm

Mojeneld. MartepuanbHble  (HaTypHble) W HMH(OPMAIMOHHBIE  MOJEIH.




HenpepsiBHblE M auckpeTrHble Monaenu. MmuranuuonHsle monenu. Hrposbie
Mozenu. OleHKa COOTBETCTBUSI MOJICNIM MOJCIHPYEMOMY OOBEKTY U LENIM

MOJCIUPOBAHUSA

2.2

Tabnuunbie Mogenu. Tabnuma Kak NpeacTaBlIeHue OTHOIIECHUS

2.3

ba3pl nmannbix. OTOOp B TaldMIE CTPOK, YIOBIETBOPSIOUIMX 3aJaHHOMY

YCIIOBUIO
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I'pad. Bepmmna, pebpo, myts. OpHEHTHpOBAHHBIE W HEOPUCHTHPOBAHHBIC
rpadsl. Jlnuna (Bec) pebpa. BecoBas marpuma rpada. [nmHa mytn Mexmy
BepmrHaMmu rpada. Ilouck ontumansHoro nyta B rpade. HauanpHas BepiinHa
(MCTOYHMK) ¥ KOHEYHas BepliMHa (CTOK) B OpPUEHTHUPOBAHHOM Trpade.

Borunicnenue konmyecTBa ImyTel B HalpaBJICHHOM allUKINYECKOM rpade

2.5

HepeBo. Kopens, Bepmmna (y3en), jquct, pedpo (myra) aepeBa. BeicoTta aepesa.
IomnepeBo. Ilpumepsr wucnonb3oBaHUs JAepeBbeB. llepebop BapwaHTOB C

MTOMOIIBIO JIepeBa

2.6

[TonsiTue MaremaTH4eckOoW MoOJEnW. 3aJaud, pemaeMble C  TOMOIIBIO
MaTeMaTUIECKOTO (KOMIBIOTEPHOTO) MOJEITUPOBAHUSL. Otnnune
MaTeMaTHUYeCKOM MOJENM OT HAaTypHOM MOJEIM U OT  CJIOBECHOTO

(muTepaTypHOT0) ONMCaHUs 00bEKTa

2.7

Oranbl KOMIBIOTEPHOTO MOJEIMPOBAHUS: IIOCTAHOBKA 3a/ayM, MOCTPOEHHUE
MaTeMaTH4eCKOW  MOJenH, MporpaMMHas — peaju3anusi, TEeCTUPOBAHHUE,
IPOBEJCHHE KOMIIBIOTEPHOTO OSKCIIEPUMEHTa, aHalu3 €ro pe3ylbTaToB,

YTOYHCHUEC MOJCIIN

AJNTOpPUTMBI ¥ IPOTrPAMMHPOBAHHE

3.1

Pazouenue 3aJa4d Ha IIoJA3aaadH. CocraBnenue AJIrOpUTMOB MU IIpOrpaMm C
HCIIOJIb30BaHHUCM BCTBHCHHﬁ, MUKIIOB MW BCIIOMOI'aTCJIIbHBIX AJITOPHUTMOB JIA

YIIpaBJICHUA UCIIOJIHUTCIICM HJIN APYTUMHA UCTIOJTHUTCIISIMU

3.2

Tabmuunbie BenuuuHbl (MaccuBbl). OgHOMEpHble MaccuBbl. COCTaBIICHHE H
OTJIaJIKa TPOTPaMM, PEATH3YIOIIMX  THUIIOBBIC  AITOPUTMBI  00pPabOTKH
OJIHOMEPHBIX YHUCIOBBIX MAaCCHBOB, Ha OJIHOM M3 S3BIKOB MPOTPAMMHPOBAHUS
(Python, C++, Tlackams, Java, C#, IllkonbHbIii AnropurMuveckuii SI3bik):
3alMoJHEHHE YHCIOBOTO MAacCHBa CIy4yallHBIMH YHCIaMH, B COOTBETCTBHH C
dbopmynolt wiau myTéM BBOJA YMCEN, HAXOXKJIECHHE CYMMBI 3JIEMEHTOB MacCHBA,
JTUHEHHBIN MOUCK 33JJAHHOTO 3HAYCHUS B MACCHBE, IOJICYET PJICMEHTOB MACCHBA,
YIOBJCTBOPSIONINX  33aJaHHOMY YCJIOBHIO, HAaX0XJCHHE MHUHHMAIBLHOTO

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




3.3

O0paboTka TOTOKAa [AHHBIX: BBIYHMCICHHWE KOJMYECTBA, CYMMBI, CpPEIHErO
apu(METHYECKOTO0, MUHUMAJIBHOTO M MAaKCHUMAaJIbHOTO 3HAYECHHUs 3JIEMEHTOB

OCJICAOBATCIIBHOCTH, YAOBJIICTBOPAOIINX 3aIaHHOMY YCIIOBHUIO

3.4

VYnpasnenue. Curnan. OOpatHas cBs3b. [lomydeHune curHajioB oT IM(POBBIX
JaTYUKOB (KacaHWs, pacCTOSIHMS, CBeTa, 3Byka u jpyroro). [Ipumepsl
HCIIOJIb30BaHUA  MPUHOHUIIA 06paTHOI>'I CBiA3U B CUCTCMAax  yIpaBJICHUSA
TEXHUYECKUMHU YCTpPOWCTBaMH, B TOM 4Hcle B poboToTexHuke. [Ipumepsr
POOOTH3UPOBAHHBIX CUCTEM (CHUCTEMA YIPABIICHUS IBUKEHUEM B TPAHCIIOPTHOM
CHCTEME, CBapOyYHas JIMHUS aBTO3aBOJA, AaBTOMATH3MPOBAHHOE YNPABICHHE
OTOTUIEHHMEM JIOMa, AaBTOHOMHAs CHUCTEMa YIPaBJICHHUS TPAHCIIOPTHBIM

CPEICTBOM U JPYTrUe€ CUCTEMBbI)

NHudopmanioHHbIE TEXHOJIOTUN

4.1

[Tonsite 06 31eKTpOHHBIX TaOnuuax. TUIBI TaHHBIX B sYEHKAX 3JIEKTPOHHOM
tabnuuel. PenaktupoBanue u popmaTupoBanue tadbnui. Berpoennsie GyHKINMN
JUIA TIOMCKa MaKCMMyMa, MHUHHMYMa, CYMMbl U CpPEAHEr0 apu(pMETHYECKOro.
CopTtupoBka JaHHBIX B BBIJIEJIEHHOM Juana3oHe. [loctpoenue nuarpamm
(rucrorpamma, Kpyromas auarpamMma, ToudedHas auarpamma). Beibop Tuma

AuarpaMMbl

4.2

[IpeobOpazoBanue dopmyn mpu konupoBaHuu. OTHOCHUTETbHAs, a0COJIOTHAS U

CMEIIIaHHAs apecarus

4.3

YcinoBHBIE BBIUUCIICHUS B 3JCKTPOHHBIX TabOiumax. CyMMHpPOBaHHE M TOACYET
3HAYCHHH, OTBEYAIOIIUX 3aJaHHOMY yciaoBUIO. OOpaboTka OOJBIIMX HAOOPOB

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

4.4

Ponp mHOpMALIMOHHBIX TEXHOJOTHH B Pa3BUTHU IKOHOMUKH MHUPA, CTPAHbI,
peruoHa. OTKpbIThIe OOpa3oBarenbHbIe pecypchl. llpodeccun, cBsizaHHbIE C
uHbOpMaTUKOH ¥ HMHOOPMALMOHHBIMU  TEXHOJIOTUAMHU:  BeO-Au3aiiHep,
OPOrPaMMHUCT,  pa3pabOTUMK  MOOWJIBHBIX  NPUJIIOKEHUHM, TECTUPOBIIHK,
aApPXUTEKTOp MPOTPAMMHOTO OOECTeueHus, CHEHUATUCT [0 aHAIU3y JaHHBIX,

CUCTEMHBIN AJIIMHUHUCTPATOP




IMPOBEPAEMBIE HA OI'D 11O UHOOPMATUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHS OCHOBHOM OBPA30OBATEJIbHOM ITPOTPAMMBI
OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0230BOr0 YPOBHSI OCBOEHHsI OCHOBHOIi 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero odopaszopanusi Ha ocHoBe PI'OC

1

3HaTh (IOHUMATBD)

1.1

BrnageHnue OCHOBHBIMM MOHATUSAMHU: HHpOpMaIus, Iepenauya,
XpaHeHue U 00paboTka MHpOpMaLMUU, aITOPUTM, MOJIENb, TUPPOBOM
NPOIYKT M HX UCHOJB30BaHME U1 pelIeHHs Y4eOHBIX H

MMPAKTUICCKUX 3aaa4

1.2

B.]'Ia)IeHI/Ie IMOHATUAMMU: BBICKA3bIBAHUEC, JIOTHUYECKasd  OIIcpanus,

JIOTUYCCKOC BBIPAKCHUC

Ymers

2.1

YMeHue omnepupoBaTh €IUHHUIIAMH H3MEpPEHUs HHPOPMAIMOHHOTO

00bEMa M CKOPOCTH TIEpeIavil JaHHBIX

2.2

YMeHue 3anucbiBaTh M CpaBHHMBaTh Liesble yucina ot 0 go 1024 B
Pa3IUYHBIX TTO3UIMOHHBIX CUCTEMAX CUMCIICHHS C OCHOBAaHUAMH 2, &,

16, BBIMOIHATH apuMETHUECKHE ONIEPaLliU HaJl HUMU

2.3

VYmenune KOOUpOBaTb M JACKOAWPOBATH COO6H.[€HI/IH 110 3aJaHHBIM
IIpaBUJIaM; IIOHUMaHHEC OCHOBHBIX IMPUHIIUITIOB KOOAUPOBAHUA

uHGOPMAIIUU PA3IMYHON IPUPOIbI: TEKCTOBOM, rpaduyeckoil, ayimo

2.4

VYMeHnne 3almchIBaTh JIOTHYECKHUE BBIPAXCHUA C HCIIOJIB30BAHHUEM
JAU3BIOHKIKWHU, KOHBIOHKIHWKU W OTPULAHUA, OIIPCACIIATHL HCTUHHOCTD
JOTMYCCKHUX BLIpa)KeHPIﬁ, €ClIn HU3BCCTHbI 3HAUYCHHUA HMCTHHHOCTHU
BXOJAIIHUX B HEIro NMEPEMCHHLBIX, CTPOUTH Ta6J'II/II_IBI HCTHHHOCTH JIA
JOTNYCCKHUX BLIpa)I(eHI/Iﬁ; 3aIlIMCbIBATL JIOTUYCCKUC BBIPAXKCHUA Ha

N3y4acMOM A3BIKE ITPOTPaAMMHUPOBAHUS

2.5

YMeHHe COCTaBIIATh, BBIOJHATH BPYYHYHO U Ha KOMIBIOTEpE
HECJIOKHbIE  QITOPUTMBl  JIJIl  YIPABICHUS  UCIHOJIHUTEISIMU
(Yepenamika, YepTéxHUK U JApYyrue); co3gaBaTh U OTJIAKUBATH
IpOrpaMMbI Ha OJHOM H3 sI3bIKOB mporpammupoBanus (Python, C++,
IMackans, Java, C#, IkonpHBI AnTOpUTMHYECKUN  SI3BIK),

PCATU3YOIUEC HCCIIOKHBIC aJITOPUTMBI O6pa6OTKI/I YHCJIOBBIX JAaHHBIX




C UCMOJIB30BAaHUEM IMKJIOB W BETBJICHUI; yMEHHE pa3OMBaTh 3a1a4u
Ha NOA337a41, UCIIOJIb30BaTh KOHCTAHThI, IEPEMEHHBIC U BBIPAYKECHUS
pa3aMYHbIX  TUHOB  (YMCIOBBIX, JIOTMYECKHX, CHMBOJIBHBIX);
AQHAJIM3UPOBATh IIPEJIOKECHHBIA ~ alNrOPUTM, OIPEACIATh, KaKHe
pe3yibTaThl BO3MOXHBI IIPU  3aJJaHHOM MHOXECTBE HCXOJHBIX

3HAYEHUI

2.6

YMeHue 3ammcaTb Ha H3y4aeéMOM  SI3BIKE IPOIPaMMHMPOBAHMS
QITOPUTMBI MIPOBEPKU JCIUMOCTH OJHOIO LEJIOr0 4Yhcja Ha JIpYroe,
MIPOBEPKU HATYpaJbHOTO YHUCJIa HA MPOCTOTY, BBIJIENECHUS LUp U3
HAaTypaJbHOI'O 4YHUCJA, IOUCK MAaKCUMyMOB, MHHHMMYMOB, CYMMBI

YHCIOBOM MOCJIEIOBATCILHOCTH

2.7

Biianenne ymMeHHeM OpHEHTHPOBATbCA B HEPAPXUUYECKON CTPYKType
(haiimoBo¥ cucTeMbl, paboTaTh ¢ (haitI0BOM CUCTEMON MEPCOHAIBHOTO
KOMIIbIOTEpAa C HCHOJIb30BaHUEM Tpaduueckoro wuHTepdeiica, a
HMCHHO: CO3JaBaTh, KOIMUPOBATh, IMEpEeMEIIaTh, INMEPEHMMCHOBBIBATD,

yIaJIsaTh U apXUBHPOBATH (ailyibl U KaTajaoru

2.8

BJ'Ia,Z[eHI/Ie YMCHHUAMU U HAaBBIKaMU HCITIO0JIb30BaHUA I/IH(bOpMaHI/IOHHBIX
U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI I IIOUCKa, XpaHCHMHA,

00paboTKH U TIEpeIay ¥ aHAIM3a PA3TMYHBIX BUJ0B HHHOPMAITHT

2.9

YMeHne BeIOMpaTh CIocO0 MPECTaBICHUS TAaHHBIX B COOTBETCTBUU C
MOCTABJICHHOW 3ajaveil (TaOauIbl, CXeMbl, rpadyKu, ITUarpamMmbl) C
UCIIOJIb30BAHUEM  COOTBETCTBYIOIIMX  IPOTPAMMHBIX  CPEICTB

00paboOTKH JaHHBIX

2.10

Ymenue ¢dopmanuzoBaTh U CTPYKTYypUpOBaTh  HMH(OPMAIHIO,
UCIIONIB3YSl DJIEKTPOHHBIE TaONUIbl Uid 00paObOTKH, aHanu3a Hu
BU3YQJIM3allMM YHUCJIOBBIX MJAHHBIX, B TOM 4YHUCIE C BBIJICICHUEM
nUamna3oHa TaOMUIbI U YHOPSJAOYMBaHHEM (COPTHUPOBKOH) €ro
JJIEMEHTOB; YMEHHUE MPUMEHSATH B 3JEKTPOHHBIX Tabmunax (Gpopmysb
JUIs  pacu€ToB C  HUCIOJIb30BAHWEM  BCTPOEHHBIX  (DYHKIIHA,
a0COMIOTHON, OTHOCUTENIBHOM, CMEIIAHHOH aJjpecaliuy; UCI0JIb30BaTh
ANEKTPOHHBIC TAONUIIBI U1 YHUCICHHOTO MOJETUPOBAHUS B MPOCTHIX

3alavax U3 pa3HbIX MPECAMCTHBIX obOnacreit




IHEPEYEHD 2JIEMEHTOB COJAEPKAHUSA, IPOBEPSAEMbBIX HA OI'D ITO

NH®OPMATHUKE

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

Hudposas rpaMOTHOCTD

#H#Par###1.1

@aiinel 1 manku (karanoru). [lpuHIWIBI nocTpoeHus (GaiIoBBIX
cucreM. [lonnoe umsa daitna (mankum). Ilyte x Qaitny (nmamnke).
Pabora c ¢aiinamum u KkarajgoramMu CpeACTBaMU OIEpalMOHHON
CHCTEMBI: CO3JIaHHE, KOIIMPOBaHUE, nepeMelleHue,
IeperMMEeHOBaHNE U yraneHue (aiiaoB U mamnok (karanoros). Tumbl
¢aiinos. CpolictBa ¢aitnos. daiinossiil MmeHemxkep. [louck daitnos

CpeICTBaMU OTEPAIIMOHHON CUCTEMBI

1.2

O6benuHenne KommbploTepoB B ceTb. Cerb HMuTepHer. Be0-
cTpanuIia, BeO-caiit. CTpykTypa aapecoB BebO-pecypcoB. bpayzep.
[TouckoBbie cucteMbl. [lonck nHMOPMAIMH MO KIFOYEBBIM CIIOBaM
1 1o u3o0paxeHuto. JloctoBepHOCTh HHGOPMAIINH, TIOJYYEHHON U3

Hurepuera. IP-aapeca y3108. CeTeBoe XpaHeHHE JaHHBIX

TeopeTnueckre 0CHOBBI HHPOPMATHKU

2.1

JINCKpEeTHOCTh IaHHBIX. BO3MOXHOCTH ONHMCaHHS HEMPEPHIBHBIX
00BEKTOB U MPOIIECCOB C IIOMOIIBIO TUCKPETHBIX JaHHBIX.

CumBon. Andasutr. MomHocTs andauta. J[BouuHblil andaBur.
KosmdecTBOo  BCEBO3MOXHBIX CIOB  (KOJOBBIX KOMOWHAIuii)
(UKCHpOBaHHOM IMHBI B ABoMYHOM aindasute. [IpeobpasoBanue
naroboro andaBuTa K JBOMYHOMY. KOJMYECTBO pa3iuYHBIX CJIOB
(UKCUPOBAHHOW JUTHHBI B ali(haBUTE ONPEICIEHHON MOITHOCTH.
KomupoBaHue cMMBOJIOB OJHOTO anaBuUTa ¢ MOMOUIBIO KOJOBBIX
CIIOB B JApyrom andaBuTe, KOJIOBas Talnuua, IEKOJUPOBAaHUE.
KomupoBanue TekcroB. PaBHOMepHBIH kox. HepaBHOMEpHBIN KO
Komupoka ASCIIl. BocbmubutHeie koaupoBku. IloHstue o
xoaupoBkax ~ UNICODE.  JlekoaupoBaHue  cooOmieHuil ¢
UCMOJb30BAaHUEM PAaBHOMEPHOTO M  HEPaBHOMEPHOIO  KOJa.

WudopmanoHHbIil 00bEM TeKcTa

2.2

NudopmanronHeii 00b€M TaHHBIX. BUT — MUHMManbHAs €IUHUIIA

KoJM4yecTBa MHGPOpPMALMM — JBOWYHBIN paspsn. EnuHuiel




u3MepeHuss WHOOPMANMOHHOTO 00bEMa JaHHBIX. but, Oailr,
KuioOaift, MeraOaiit, rurabaiit. CKOpOCTb TIepeaydl JaHHBIX.

EnuHuIbI CKOPOCTH NIepeaadyu JaHHbBIX

2.3

KomupoBanue nsera. LiBeroBeie mopenu. Monens RGB. I'myOuna
KoaupoBaHnus. [Tanutpa.

PactpoBoe u BekTOpHOE TpeAcTaBieHUe u300paxkeHuid. [lukcens.
Onenka wuH(pOPMAIMOHHOTO 00BEMa TpadUUECKUX MTAHHBIX IS

pacTpoBOro M300paKEHUs

24

Konnposanue 3Byka. Pa3psanHocTs U 4acrora 3anucu. Komnuectso
KAaHAJIOB 3aIIUCH.
OHGHKa KOJIMYECCTBCHHBIX napameTpoB, CBA3aHHBIX C

MIpe/ICTaBJICHUEM U XpaHEHHEM 3BYKOBBIX (ailiioB

2.5

HeHO3I/IHHOHHBIe U IIO3UIIMOHHBIE CUCTEMBbI CUHUCIICHUS. AJ'ICbaBI/IT.
OcHoBanne. Pasépuyras ¢opma 3ammcu umcna. IlepeBon B
JACCATUYHYIO CHUCTEMY YHCCII, 3allMCAHHBIX B JPYIrux CHUCTEMax
CUMCTICHUSI.

Pumckas cucremMa CUMCICHHS

2.6

JIBonuHas cucreMa cuncieHus. [lepeBos 1enbIx yncen B mpeaenax
oT 0 mo 1024 B nBOMYHYIO CHCTEMY cuuclieHHA. BocbMepuuHas
cuctema cuucienus. [lepeBoa uncen U3 BOCbMEPUYHON CHUCTEMBI B
JTBOUYHYIO u NECSITUUHYIO CUCTEMBbI u oOparHo.
MectHanuarepuyHas cucrema cuucieHus. llepeBon uucen wu3
HIECTHAIIATEPUYHON CHCTEMbl B JBOMYHYIO, BOCBMEPUYHYIO H
JECSITUYHYIO CHUCTEMbI M 00paTHO. ApudMeTHUeCcKHe OmNepaluu B

JBOUYHOM CUCTEME CUMCIICHUS

2.7

Jloruueckue BbICKAa3bIBaHMAI. Jlornueckue 3Ha4YCHUA
BBICKA3bIBaHUM. BHCMGHTapHBIC N COCTaBHBLIC BbICKAa3bIBaHMA.
Jloruueckue OIICpalru: «|» (KOHI)IOHKI_II/IH, JIOTHYCCKOC
YMHO)KGHI/IC), (450105022 (I[I/I3T>IOHKI_II/ISI, JOTHUYECCKOC CJ'IO)I(GHI/IG), «HE»
(HOFI/I‘IGCKOG OTpI/II_[aHI/Ie). HpHOpI/ITeT JJOTMYCCKHX onepaunﬁ.
OnpezleneHI/Ie HUCTUHHOCTH COCTABHOI'O BbICKa3blBaHHsA, CCJIH
N3BCCTHBI 3HAUCHUA NCTUHHOCTU BXOJAIINUX B HETO 3JICMCHTAPHBIX
BBICKa3bIBaHUM. Jlorumdeckue BBIPAXKCHUS. HpaBI/ma 3allucCu
JOTHYCCKUX BLIpa)KCHHﬁ. HOCTpOCHI/IC Ta6J'II/II_I HCTHUHHOCTHU

JOTHYCCKUX BLIpa)KCHI/Iﬁ




2.8

Jlornueckue »>IeMEHTHI. 3HAKOMCTBO C JIOTUYECKHMH OCHOBaMU

KOMIIbIOTEpa

2.9

HenpeppiBHBIE U AMCKpeTHBIE MOAEIH. VIMUTAalMOHHBIE MOJEIIH.
Urposbie mosenu. OnieHka afeKBaTHOCTU MOJEIU MOACITUPYEMOMY

00BEKTY U LIEJISIM MOJIEIMPOBAHUS

2.10

Tabnuunble monenu. Tabnuua Kak NOpPeACTaBIEHUE OTHOLIEHUS.
ba3pl pannbix. OTOOp B Tabiuue CTPOK, YIOBJIETBOPSIOMIMX

3aJJaHHOMY YCJIOBHIO

211

I'pad. Bepmmna, pebOpo, mnyrb. OpHEHTHpOBaHHbBIE U
HEOpUEeHTUpoBaHHbIe rpadsl. J{nuHa (Bec) pedpa. Becoas maTpuia
rpada. JnmHa nOytd Mexay BepmmHamu rpada.  Ilowck
ONTUMAJIFHOTO NyTH B rpade. HauanpHas BepminHa (MCTOYHHK) U
KOHEYHas BepimmHa (CTOK) B  OpPHUEHTHPOBAaHHOM  rpade.

Brrancnenne xomndecTBa HYTGI\/'I B HaIpaBJICHHOM AaIUKINYCCKOM

rpade

2.12

HepeBo. Kopenb, Bepmuna (y3en), nuct, pedpo (myra) mepesa.
Bricota nepesa. IlomnepeBo. IIpumepsl HCHOIB30BaHUS IEPEBHEB.

[lepeGop BapuaHTOB C MOMOIIBIO AepeBa

ANTOpUTMBI ¥ IPOTrPAMMHPOBAHHE

3.1

CaoiictBa anroputma. CrocoObl 3aIIMCH aJIrOpUT™Ma (CIOBECHBIN, B
BHJIe OJIOK-CXEMBI, IIPOTPaMMa).

CocraBiieHHE QITOPUTMOB M TPOrpaMM C HUCIOJIb30BAHUEM
BETBJICHHMI, LMKIOB M BCIOMOTaTeJIbHBIX aJITOPUTMOB JJIA
ynpaBieHus: ucnonHureneM (Po6or, YUepenamka, UepTéxHuk u

szyrI/Ie). Brimonnenue AJIITOPUTMOB BPYUHYIO U Ha KOMIIBIOTEPC

3.2

S3eik  mporpammupoBanus (Python, C++, Ilackans, Java, CH#,
[xoIbHBIA ANTOPUTMUYECKUN SI3BIK).

Cucrema MNpOrpaMMHpOBAHMS: PENAKTOP TEKCTa IPOrpam,
TPaAHCIATOP, OTIATUHK.

[lepemennas: Tun, ums, 3HauyeHue. llenbie, BemiecTBEHHbIE U
CUMBOJIbHBIE TIEpEMEHHBIE.

Omneparop mnpucBauBaHus. ApuPMETHUYECKUE BBIPAKECHUS U
MOPSIIOK  MX BblYHMcHeHus. Onepanud ¢ IeNbIMH  YHCIaMU:
LIEJIOYUCIICHHOE JeNIeHuEe, OCTAaTOK OT JelieHUs. BeTBieHus.

CocraBHEIE YCJIIOBUA (BaHI/ICB JJOTUYCCKUX BBIpa)KCHI/Iﬁ Ha




M3Y4aeMOM $3bIKE ITporpaMMupoBanus). HaxoxaeHne MUHUMyMa

U MakCMMyMa M3 JBYX, TpEX M 4YeThIpEX uwmcel. Pemenue
KBaJIPAaTHOI'O YPAaBHEHUs, HMEIOLIETO BEIECTBEHHbIE KOPHU. [{MKi
¢ ycnoBueM. Anroput™M EBkinuaa juid HaxoXJeHUs HauOOJbILIEro
oOuiero nenurens ABYX HaTypalbHbIX uMcel. Pa3OueHue 3anmucu
HaTypaJbHOI'O YKCJA B IIO3UIMOHHOM CHUCTEME C OCHOBAHMEM,
MEHBIIMM WiH paBHbBIM 10, Ha oTmenpHBIe mH@PHL. [luka ¢
IIEPEMEHHON. AJNTOPUTMBI IIPOBEPKHU JECIMMOCTH OJHOTO LEJIOTO

qucia Ha APYroe, IpoBEpKU HATypalbHOTO YKCIIa HA IIPOCTOTY

3.3

OO0paboTka CHMBOJBHBIX JaHHBIX. CHMBOJBbHBIE (CTPOKOBBIE)
nepemenHble. [locumBonbHas 06paboTka cTpok. [loacuér yacToTsl
MOSIBIICHUSI CHMBOJIa B CTpOKe. BcTpoeHHbIE QYHKIMH JUIS

00paboOTKU CTPOK

3.4

Omnpenenenre BO3MOXHBIX PE3Yy/IbTaTOB pabOThl alroOpuTMa MpU
JTAHHOM MHO>KECTBE BXOJIHBIX JIaHHBIX, ONpPEAETICHHE BO3MOMXHBIX

BXOJHBIX JAHHBIX, IPHUBOJANINX K TaHHOMY PE3YJIbTATy

3.5

Tabmuunble BenuuuHbl (MaccuBbl). OTHOMEpPHBIE MAaCCHUBHI.
CocraBneHre © OTJIAAKa TPOTPaMM, pPEATH3YIOIIMX THIIOBBIC
QITOPUTMBI  0OPAaOOTKM OJJHOMEPHBIX YHCIOBBIX MAaCcCHUBOB, Ha
OIHOM M3 s3bIKOB mporpammupoBanus (Python, C++, Ilackaib,
Java, C#, IIxonpHbIii AJTOpUTMUYECKUN SI3BIK): 3amoTHEHUE
YHCJIOBOTO MacCHBa CIIy4ailHBIMH YHCIAMH, B COOTBETCTBUH C
dopmynoli wium myréM BBOJA YHUCEN, HAXOXKICHUE CYMMBbI
JJIEMEHTOB MAacCCHBa, JUHEWHBIM IMOWCK 33JaHHOTO 3HAYCHHS B
MacCcHMBe, TOJCYET DIEMEHTOB MAacCHBa, YIOBICTBOPSIONIUX
3aJJaHHOMY YCJIOBHIO, HAXOX/ICHHE MUHHMAJIBHOTO
(MakcumanbHOrO) »5nemMeHTa MaccuBa. CoOpTHpPOBKa MaccHBa.
OO0paboTka MOTOKAa JAHHBIX: BBIYUCICHHUE KOJMYECTBA, CYMMBI,
cpenHero apupMeTH4ecKoro, MUHUMAIbHOTO U MAaKCHMAallbHOTO
3HAUEHUS DJIEMEHTOB IMOCJIEIOBATENFHOCTH, YIOBIETBOPSIIOMIUX

3aITaHHOMY YCJIIOBHUIO

3.6

Vnpasnenue. Curnan. O6parHas cBsi3b. [lonmyueHue cUrHajJoB OT
IU(POBBIX JAaTYMKOB (HAaIpUMeEp, KacaHHs, pacCTOSHHs, CBETa,
3ByKka). [Ipumepsl MCHOIB30BaHUS MpPUHIUNA OOpPaTHOW CBS3H B

CUCTCMAx YIIPABJIICHHUA TCXHUYCCKHUMU YCTpOﬁCTBaMH C IOMOIIBIO




JaTYUKOB, B TOM YHCJIC B p060TOT€XHI/IK€

WNudpopmanioHHbIE TEXHOJIOTHH

4.1

TexkcToBbIe HOKYMEHTHI M MX CTPYKTYPHBIE SJIEMEHTHI (CTpaHUIIA,
a063ail, CTpoka, CJIIOBO, CHMBOJI).

TekcToBBIN MPOLECCOP — HHCTPYMEHT CO3IaHUs, PEIAKTHPOBAHUS
U QopmartupoBaHus TeKCTOB. IlpaBmia Habopa  TeKcTa.
PenaktupoBanue Ttekcra. CBoiictBa cumBosioB. Llpudr. Twumsr
mpudroB  (pyOneHsle, ¢  3aceykaMH,  MOHOLIMPHUHHBIE).
[lonyxxupHoe u KypcuBHOe HauepTanue. CBolicTBa ab3aleB:
rpaHuIlbl,  a03alHBId  OTCTYN, WHTEpBaJ, BBIPABHUBAHHE.
[MapameTpsr CTpaHMIIBI. CruneBoe dbopmaTupoBaHue.
CrpykTypupoBanue WH(GOPMAIMK C TIOMOIIBIO CITCKOB M TAOJIHII.
MHuoroypoBHeBble cnuckd. JloOaBneHWe TaONMHUI] B TEKCTOBHIC
JIOKYMEHThI. BcraBka W300paKeHH B TEKCTOBBIE TOKYMEHTHI.
OO6texanne wu300pakeHUH TEKCTOM. BxiroueHMEe B TEKCTOBBIN
JOKYMEHT  jJuarpamMM,  (GopMmya,  HyMepalud  CTpaHuIl,

KOJIOHTUTYJIOB, CCBIJIOK U APYIrUX 3JIEMCHTOB

4.2

Pactpossie pucynku. Vcrnonb3oBanue rpad)uaeckux MPUMUATHBOB.

Omnepanuu perakTUPOBaHUS TPaPUUECKUX OOBEKTOB, B TOM YHCIIC
uudpoBeix doTorpaduii: U3MEHEHUE pa3Mepa, oOpe3ka, MOBOPOT,
oTpakeHHe, pabota ¢ oOsacTsMu (BBIICICHHE, KOIHUPOBaHHE,
3aJIMBKa IIBETOM), KOPPEKIUS IBETAa, SPKOCTH U KOHTPACTHOCTH.
Bekropnass  rpaduka.  Co3maHuMe — BEKTOPHBIX  PHCYHKOB
BCTPOCHHBIMH CPEJICTBAMH TEKCTOBOTO MPOIECCOPa WM JIPYTUX
nporpamm (mpuiioxeHuii). JloOaBlieHHE BEKTOPHBIX PUCYHKOB B

AOKYMCHTBI

4.3

[ToarotoBka MynbTUMENUIHBIX mpe3eHTanuii. Cnaiin. JlobaBneHue
Ha ClIaiii Tekcta W HW300pakeHui. PaboTa ¢ HECKOJIBKHUMH
cnavimamu. JloOaBieHrne Ha cCilail aylIMOBU3YalbHBIX JIaHHBIX.

Anumarus. ['unepccbuiku

4.4

Tunel naHHBIX B s4YeiiKkax dMEKTPOHHON TaOnuibl. PegakTupoBaHue
u ¢dopmatupoBanue Tabnui. BcrpoeHHble (QyHKIMM AN TOHMCKA
MaKCUMyMa, MUHHUMYMa, CYMMBI U CPEIHEro apu(MeTHuecKoro.
CopTupoBKa JaHHBIX B BBIJCICHHOM jauana3zoHe. lloctpoenue

AuarpaMmm (F ncrorpamMma, Kpyrosasa Jauarpamma, TOYCYHAasA




nuarpamma). Beibop tuma muarpammbl. [IpeoOpaszoBanue dopmyn
npu KomupoBaHuM. OTHOCHTENbHAs, aOCONIOTHAs M CMeEIIaHHAas

azpecanus

4.5

VY ci10BHBIE BBIUMCIEHUS B IEKTPOHHBIX Ta0nuax. CyMMHpoBaHuE
U ToACYET 3HAYCHMI, OTBEYAMOIIUX 33aJaHHOMY YCJIOBHIO.
O6padoTka OOJIBIINX HabOpOB JTAHHBIX. Yucnennoe

MOJCIIMPOBAHUC B SJICKTPOHHBIX Ta6JII/IIIaX




