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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo uHGOpPMATHKE HA YPOBHE OCHOBHOT'O 00IIEro 00pa3oBaHusl COCTABJICHA HA
OCHOBE TpeOOBAaHMI K pe3ylabTaTaM OCBOCHHS OCHOBHOH 00pa30BaTeNbHOM MPOTPaMMBbI
OCHOBHOTO o0miero oOpaszoBanus, npeacraBieHHbx B @I'OC OO0, a Taxke ¢enepaabHOR
pabodeii mporpaMMbl BOCTIUTAHUSI.

[Iporpamma mo uapopMaTHKe AaET MPEACTABICHUE O METIX, O0ImIel cTpaTeruu 00yJeHus,
BOCIIMTAaHUS W Pa3BUTUS OOYYAIOMIMXCS CpeACTBaMH HWH(POPMATHKH HAa 0a30BOM YpOBHE,
YCTAaHABJIMBAaET  00s3aTeNbHOE  TPEAMETHOE  COJEpXKaHWe,  NPEAyCMaTpHBaeT  €ro
CTPYKTYpUPOBAHUE T10 pa3zeiiaM U TeMaM.

[Iporpamma 1o wuHOpMaTHKE OMNpeAeNsieT KOJUYECTBEHHBIE M  KAa4eCTBEHHBIC
XapaKTCPUCTUKU y‘IC6HOl"O Marepuajga i1 KaKIA0ro roaa HMU3ydCHUd, B TOM YHCIC JIA
COZIEPKATEIHHOTO HAMOJHEHUS PAa3HOTO BUAA KOHTPOJS (IIPOMEXKYTOUYHOW AaTTeCTaluu
oOyuarouuxcs, BCEpOCCUNCKUX MPOBEPOUYHBIX pabOT, rOCY1apCTBEHHOW UTOTOBOW aTTECTAIIUN).

[Iporpamma mo mH(pOpMaTUKE SBISIETCS OCHOBOW JIJISi COCTABJICHUSI aBTOPCKUX YUE€OHBIX
porpamMM, TEMATHIECKOTO TUITAHUPOBAHUS Kypca yUUTEIIEM.

Henssmu u3ydennst ”HGOPMATHKKA HA YPOBHE OCHOBHOTO OOIIEro 0Opa30BaHMs SIBIISIOTCS:

(dbopMupOBaHHE OCHOB MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKd HH(DOpPMATUKH, JOCTHIKEHUSM HAaydyHO-TEXHHYECKOTo TIporpecca U
0OLIECTBEHHON MPAKTHKH, 3a CUET Pa3BUTHS MpeACTaBlIeHnH 00 HH(GOpPMaIIMU KaK O BaKHEHIIEM
CTpaTETHYECKOM pPECypce pa3BHTHsI JMYHOCTH, TOCYIapcTBa, OOMIeCTBa, MOHUMAHHS pPOJIU
MH(OPMALMOHHBIX MPOIIECCOB, THPOPMAITMOHHBIX PECYPCOB U MH(OPMALIMOHHBIX TEXHOJIOTHI B
YCIOBUAX HUPPOBOM TpaHCPOpPMAIITN MHOTHX C(ep KU3HU COBPEMEHHOTO OOIIECTBA;

o0ecreyeHne ycIoBHM, COCOOCTBYIOUIMX PA3BUTHIO AJTOPUTMUYECKOTO MBIIIJIEHUS KaK
HE00X0AUMOT0 yCIO0BUS MPOPECCHOHATBHOMN EATENbHOCTH B COBPEMEHHOM MH()OPMAIMOHHOM
o01IecTBe, MPENoJIaraollero CrocoOOHOCTh 00ydJaromerocss pa3OuBaTh CIOKHBIC 3a7add Ha
Oosiee MpocThble NOJ33JayM, CPaBHUBATh HOBBIE 3a/Jaud C 3aJayaMiu, PELIEHHBIMU paHee,
OMpeNeNATh Iark i JOCTUKEHUS pe3ysibTaTa U TaK Jalee;

dbopMupoBaHHE W Pa3BUTHE KOMIIETCHIIMM OOy4alolmuXcsi B 00JIACTU HCIIOJIb30BAHMS
MH(GOPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTHH, B TOM YUCII€ 3HAHUI, YMEHUH U HaBBIKOB
paGoTbl ¢ HMH(OpMalMel, NporpaMMHPOBAHUS, KOMMYHHUKAIMM B COBPEMEHHBIX IM(POBBIX
cpeAax B YCIOBUSX o0OecreyeHns HHPOPMALMOHHON 6€3011aCHOCTH JIMYHOCTH 00y4aroIerocs;

BOCIIMTAHUE OTBETCTBEHHOI'O M W30MPATENBbHOIO OTHOIIEHUS K MH(MOpMAIMU C Y4ETOM
IIPAaBOBBIX M OSTHYECKUX AacleKTOB €€ pacnpoCTPaHEHUs, CTPEMJIEHUS K IPOJOJKEHUIO
oOpa3oBaHuss B 00nacTH MH(OPMAIMOHHBIX TEXHOJOTMH U CO3MJATEIbHON JAEATENIBHOCTU C
IPUMEHEHHEM CPEACTB HH(POPMALMOHHBIX TEXHOIOTHH.

WNudopmaTrka B OCHOBHOM 00111eM 00pa30BaHUU OTpaXaer:

CYIIHOCTb MH(OPMATUKM KaK HayyHOW IMCLUUIUIMHBI, HM3y4arolledl 3aKOHOMEPHOCTH
IPOTEKaHUsI U BO3MOYKHOCTH aBTOMAaTH3allMd HH(GOPMALMOHHBIX MPOLECCOB B Pa3IMYHBIX
cucremMax;

OCHOBHbIE O00JIACTM MpUMEHEHHs HHGPOPMATUKM, Mpexae Bcero HHGOPMAIMOHHbIE
TEXHOJIOTUH, YIIPaBJIEHUE U COLUANBHYIO cdepy;

MEXIUCIMITIIMHAPHBIN XapakTep MHPOPMATUKU U HH(OPMAIIMOHHOH e TeNTbHOCTH.

N3yuenne WMHPOPMATUKU OKa3blBa€T CYLIECTBEHHOE BIIMsAHUE Ha (OPMHPOBAHUE
MHUPOBO33pEHUsI 00yUaroIIerocs, €ro *XKM3HEHHYI0 MO3MLUIO, 3aKJIa/IbIBA€T OCHOBBI MOHUMAHUS
INPUHUMIOB (YHKIMOHMPOBAHUS M MCIIOJIb30BaHMS HH(POPMALMOHHBIX TEXHOJIOTHH Kak
HEO0X0AMMOT0 HMHCTPYMEHTa MPAKTUYECKH 000 JeATeNbHOCTH W OJHOrOo M3 Hauboiee
3HAYMMBbIX TEXHOJIOTMYECKHX NOCTH)KEHUH COBpPEMEHHOH LMBMIM3aLUU. MHOTHE NpeaMeTHbIe
3HAaHUS U CIOCOOBI JESATEeIbHOCTH, OCBOCHHBIE O0YYAIOUIMMHCA MPU U3YYE€HUH WH(POPMATHUKH,
HaxXoJAT NpPUMEHEHHE KaK B paMKax 00pa3oBaTeIbHOrO Ipoliecca MPU H3YYEHHH JpPYrUX
NPEeIMETHBIX 001acTeil, Tak U B WHBIX JKU3HEHHBIX CUTYAIUSX, CTAHOBSTCS 3HAUYUMBIMHU IS



dbopMupoBaHHA  KauyeCTB JIMYHOCTH, TO €CTb OPHUEHTUPOBAHBI Ha  (OPMHPOBAHUE
MeTanpeIMETHBIX U JINYHOCTHBIX Pe3yJIbTaTOB O0yUYECHHUS.

OcHoBHbIe 3amaun  yueOHoro mpeamera «HHpopmaruka» — chopmupoBath Yy
00yUaroIIXCs:

MMOHMMAaHWE TPHUHIMIIOB YCTPOHCTBA M (YHKIIMOHUPOBAHUS OOBEKTOB HHU(PPOBOTO
OKpPYXXEHHSI, TPEICTABICHUS 00 HCTOPHHM W TEHJICHIMSX pa3BUTHS HH(POPMATHKH Iepuoja
U poBoii TpaHCHOPMALIK COBPEMEHHOTO OOIIIECTBA;

3HAHMS, YMCHHS ¥ HABBIKH IPAMOTHOW MMOCTAHOBKH 33124, BO3HUKAIONINX B MPAKTUICCKOM
JESITeIILHOCTH, JUTsl UX PEIICHUsS C TTOMONIHI0 HH(OPMAITMOHHBIX TEXHOJIOTHH, YMCHUS U HABBIKU
(hopMaIM30BaHHOTO OMKCAHUS TIOCTABJICHHBIX 33]1ay;

0a30BbIe 3HaHUS 00 MHPOPMAILIMOHHOM MOJIEIMPOBAHUH, B TOM YHCJIE O MATEMAaTUYECKOM
MOJEIUPOBAHUY;

3HAHHE OCHOBHBIX AITOPUTMUYCCKUX CTPYKTYP U YMCHHE NPHUMEHSTH 3TW 3HAHUS IS
MOCTPOSHHSI AJITOPUTMOB PELICHUS 33134 110 UX MaTeMAaTUIECKUM MOJIEIISIM;

YMEHUSI U HABBIKH COCTaBJICHHS IMPOCTHIX MPOrpaMM IO MOCTPOSHHOMY aITOPUTMYy Ha
OJTHOM W3 SI3BIKOB TIPOTPAMMHPOBAHUS BBICOKOTO YPOBHSI,

YMEHHSI M HaBBIKA J(PQPEKTUBHOTO WCIIOIB30BAHUS OCHOBHBIX THIIOB IPUKJIAJIHBIX
nporpamMM (TPUIJIOKEHH) 00Iero Ha3HauYeHUsI U MH(OOPMAITHOHHBIX CUCTEM JUTS PEIISHUS C UX
MOMOIIIBI0 TIPAKTUYECKUX 3a/ad, BJaJieHHe 0a30BBIMH HOpMAaMH WH(MOPMAIMOHHOW STHKU H
mpaBa, 0CHOBaMHU WH(OPMAITMOHHON O€30TTaCHOCTH;

YMEHHE TPaMOTHO HWHTEPIPETHPOBATh PE3YyNIbTAThl PEIICHUS NPAKTUYECKUX 3a7ad C
MOMOIBI0  MH()OPMAIMOHHBIX ~ TEXHOJIOTHH, MPUMEHATh TOJYYCHHBIC PE3YJIbTaThl B
MIPAKTHUYECKON JIEATEIbHOCTH.

Henun m 3amaun m3ydeHus WHPOPMATUKA HAa YPOBHE OCHOBHOTO OOIIETr0 0Opa3oBaHUs
OTIPEIeNIAIOT CTPYKTYPY OCHOBHOTO COJAEpKaHHsS Y4eOHOro MpeaMeTra B BHJIE CIEIYIOIIUX
YeThIPEX TEMATUUYECKUX Pa3/ICIIOB:

nudpoBasi r(paMOTHOCTB;

TEOpeTU4YecKre OCHOBBI HTHHOPMATUKY;

QITOPUTMBI U TPOrPaMMHUPOBAHUE;

nH(OPMALMOHHBIE TEXHOJIOTUH.

Ha usydenne nadpopmaruku Ha 6azoBoM ypoBHe oTBoamTcs 102 dvaca: B 7 kimacce — 34
yaca (1 gac B Henenro), B 8 kinacce — 34 vaca (1 yac B Henenmio), B 9 kimacce — 34 yaca (1 gac B
HEJIEIIO).



COJEP)KAHUE OBYYEHUA

7 KJIIACC

udgposast rpaMOTHOCTH

Komnbiotep — yHuBepcajibHOe YCTPOMCTBO 00padOTKH JaAHHBIX

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

OcHOBHBIE KOMIIOHEHTBHl KOMIIbIOTEpa M UX Ha3HaueHue. [Ipomeccop. OmneparuBHas u
JOJITOBpEMEHHAs! aMsITh. Y CTpOiCTBa BBOJA U BbIBOAA. CEHCOPHBIN BBOJ, JaTYMKA MOOUIIBHBIX
YCTPOWCTB, CPENICTBA OMOMETPUIECKOMN ayTeHTH(UKAIIIH.

Wctopus pa3BuTHUs KOMIBIOTEPOB M IporpaMMHOro obecnedeHus. [lokosieHus
KOMIIbI0TepoB. COBpeMEHHbBIE TEHICHIIUN Pa3BUTHsI KOMITbIOTEPOB. CyNepKOMIBIOTEPHI.

[TapannenpHbIe BRIYUCICHHUS.

[lepconanbHbiii KoMIbloTEp. Ilpomeccop u ero xapakTepuUCTHKH (TakToBas 4YacToTa,
paspsaHocTh). OnepatuBHas namsath. JloaroBpeMeHHas maMsiTh. Y CTpOWCTBA BBOJIA U BBIBOJA.
OO0bEM XpaHUMBIX JTaHHBIX (ONEpaTUBHAs NaMAThb KOMIIbIOTEpA, KECTKUN M TBEPAOTENbHBIN
JIMCK, TIOCTOSIHHASI TaMATh cMapT(oHa) U CKOPOCTh TOCTYMA JUIsl pa3IMYHbIX BUIOB HOCUTENIEH.

Texnuka 6e30MacCHOCTH U MpaBuiia paboOThl HA KOMITbIOTEpE.

IIporpamMmsl M JaHHbIE

[Iporpammuoe obGecnieueHue kommbioTepa. llpukinagHoe mnporpamMmHOe oOecredeHue.
CucremHoe nporpamMmmHoe oOecrnedeHue. Cucrembl mporpammupoBanus. [IpaBoBas oxpana
mporpaMM W JaHHbIX. becnnatHele U yclioBHO-OeciiaTHble mporpammbl.  CBoOOIHOE
porpaMMHO€E o0OecIieueHue.

@aiinel 1 nanku (katamoru). [IpuHnmmel moctpoeHus ¢ainoBeix cucteM. [lomHOE MMs
¢daiina (mankum). Ilyte x daiiny (manke). PaGota ¢ daitmamu u Kartajoramu cpeacTBaMu
OTIEpAllMOHHOM CHCTEMBI: CO3/IaHuE, KOTMPOBAHUE, TIEpeMEIICHHUE, TEPEUMEHOBAHUE U yIaICHHUE
¢daiinoB u mamnok (karamoroB). Tumbl (aitioB. CBoiicTBa (aitnoB. XapaKTepHbIE pa3Mephl
(haii;IoB pa3IMYHBIX TUIIOB (CTPAaHUIIA TEKCTA, MIEKTPOHHAS KHHUTA, (oTOrpadus, 3armch MECHH,
BUJICOKJIMII, MOJHOMETPAXHbIH (uiabM). ApxuBanusi HaHHbIX. lcrosib30BaHHE MPOrpaMM-
apxuBatopoB. DaitnoBeiii MeHemkep. [louck ¢aityioB cpeacTBaMu ONEPaiMOHHO M CUCTEMBI.

KommbroTepHbie BUPYCHl U Jpyrue BpeJOHOCHBIE MporpaMmMbl. [IporpaMmbl ajst 3amuThl
OT BUPYCOB.

KoMmnbroTepHblie ceTn

OO0benunenne koMmmbioTepoB B ceTb. Cerb HWHTepHer. BeO-ctpanHuia, BeO-caiit.
Crpykrypa aapecoB BebO-pecypcoB. bpaysep. IlouckoBeie cuctembl. Ilouck mubopmammu mno
KIIFOYEBBIM CJIOBaM W MO u300pakeHuto. JlocroBepHOCTh HHGOpPMAMK, TOTYyYCHHOU W3
HuTepHera.

CoBpeMeHHbIE CEpPBUCH HHTEPHET-KOMMYHHKAITHH.

CereBoil 3THKeT, 0a30BbIE HOPMBI HH(POPMAIMOHHOW STHKM M IpaBa MpU paboTe B
Nutepuere. Ctparerun 6e3onacHoro nosejaeHus B UntepHere.

Teopernyeckne 0CHOBBI HHPOPMATHKH

HNudpopmanysa u uHpopMaLHOHHbIE IPOLECCHI

WNudopmanust — 0HO U3 OCHOBHBIX MOHATUI COBPEMEHHON HayKH.

Nudopmanust kak cBeneHus, NpeIHA3HAYCHHbIE I BOCIPHUITHS YETIOBEKOM, U
nH(pOopMaIIKA KaK JaHHbIE, KOTOPhIE MOTYT OBITH 00pabOTaHbl ABTOMATU3MPOBAHHOM CHCTEMOIA.

JIMCKPETHOCTh AaHHBIX. BO3MOKHOCTb ONUCAHUS HEMPEPHIBHBIX 0OBEKTOB U MPOILIECCOB C
MTOMOIIBIO JUCKPETHBIX JAHHBIX.

WudopmanioHHbIE TPOLIECCH — MPOLIECCH, CBA3aHHBIE C XpaHEHUEM, TPeo0pa3oBaHUEM U
neperavyel JaHHbIX.

IIpencraBiaenne nuHpopmanuu



CumBon. Andasur. Momuocts andaButa. PazHooOpaszue s3bIKOB M aigaBHUTOB.
EcrecTtBennble M QopmanbHble S3BIKH. AJ(ABUT TEKCTOB Ha PYCCKOM s3bIKE. J{BOMUHBIN
anpasut. KonmnyecTBo BCEBO3MOXKHBIX CIIOB (KOJOBBIX KOMOHMHAINI) (PUKCHPOBAHHOM JTMHBI B
nsonyHoM andasure. IlpeoOpazoBanme mro0oro andasura K JgBonuHOMY. KommuecTBo
Pa3IUYHBIX CIOB (PUKCHUPOBAHHOMW JUIMHBI B ali()aBUTE OMPEICIEHHON MOIITHOCTH.

KoaupoBanue cuMBOJIOB OAHOTrO ajiaBUTa € IMOMOIIBIO KOJOBBIX CJIOB B JIpYyroM
anaBuTe, KOAOBAs TAOIUIA, TEKOTUPOBAHHE.

JlBonunblii kox. IlpencraBieHue NaHHBIX B KOMIIBIOTEpE KaK TEKCTOB B JBOUYHOM
andasure.

Wudopmanmonssii 00b€M MaHHBIX. bUT — MHUHMManbHas €QUHHALA KOJIMYECTBA
nHbOpMAUK — ABOUYHBIA pa3psn. EnuHunbe! u3mepeHust HHPOPMAITMOHHOTO 00bEMa TaHHBIX.
bur, 6aiiT, kunoOaliT, MeradalT, ruradaiT.

CkopocTb nepenauu JaHHBIX. EQUHUIBI CKOPOCTH Mepeiadu TaHHBIX.

KomupoBanue tekcroB. PaBHOMepHBIH koa. HepaBHomepnsbiii koxa. Komuposka ASCII.
BocemubuThbie koaupoBku. [loustre o komupoBkax UNICODE. [lexomupoBanue cooOmeHwi ¢
HCI0JIb30BAHNEM PABHOMEPHOI'O U HEpaBHOMEPHOT0 Koja. MHpopmannmoHHbIi 00BEM TEKCTA.

Nckaxxenue nHpopmMauu npu nepeaaye.

OOmiee mnpexacraBiaeHue O IUGPOBOM MPEICTaBICHUHM ayAMOBHU3yalIbHBIX U JPYTUX
HEMpPEpPBhIBHBIX TAHHBIX.

Komuposanue 1mBera. L[BeroBeie Mmozaenmu. Mogens RGB. I'myOmna KkomupoBaHUs.
[Tanurpa.

PactpoBoe u  BekTOpHOE mpezacTaBieHue — uzoOpaxeHuil. Ilukcenb.  Ouenka
nH(OpPMaLMOHHOTO 00bEMa rpadUUeCKHUX JaHHBIX Ul PACTPOBOTO U300paKEeHUsI.

KoaupoBanue 3Byka. Pa3panHocTs 1 yacToTa 3anuc. KoauyecTBo KaHaJIOB 3aIllUCH.

OneHKka KOJIMYECTBEHHBIX MApaMEeTpPOB, CBA3aHHBIX C IPEACTABIECHUEM U XPaHEHUEM
3BYKOBBIX (pailyioB.

HNudopmMannoHHble TEXHOJIOTHH

TexkcToBbIEe JOKYMEHTBI

TexcToBble TOKYMEHTBHI M MX CTPYKTYpHBIE JIEMEHTHI (CTpaHMLa, ad3all, CTpoKa, CIOBO,
CHUMBOJ).

TexkcToBbIi MpolLeccop — MHCTPYMEHT CO3JaHUs, PelaKTUPOBaHUS M (OpMaTHPOBAHUS
TekcToB. [IpaBmiia Habopa Ttekcra. PemaktmpoBanume Tekcra. CBoiicTBa cuMBOJOB. Ilpudr.
Tunsr mpudToB (pybseHble, ¢ 3acedykaMu, MOHOIIMpHHHBIE). [lomyxupHoe M KypcHBHOE
HauepraHue. CBoMCTBa a03aleB: I'paHUIbI, a03alHbIl OTCTYIN, HHTEpBaJ, BbIPABHUBAHMUE.
[TapameTtpsl ctpanunpl. CtuneBoe popMaTupoBaHUE.

CrpykTypupoBaHue HH(pOpPMALMU C IMOMOIIBIO CIUCKOB W Tabauu. MHOroypoBHEBbIE
cncku. Jlob6aBineHue Tabiul B TEKCTOBBIE IOKYMEHTHI.

BcraBka m3o0pakeHuil B TEKCTOBbIE JOKYMEHThHL. OOTekaHue H300paKeHHH TEKCTOM.
BxiroueHue B TEKCTOBBIM JOKYMEHT Auarpamm, GopMmys, HyMEpaluu CTPaHUL], KOJIOHTUTYJIOB,
CCBUIOK U JIPYTUX JIEMEHTOB.

IIpoBepka npaBonucanus. PaccranoBka nepeHocos. ['o0coBoii BBog TekcTa. OnTudeckoe
pacnio3HaBaHue TekcTa. KommbroTepHsblii nepeson. Mcmosb3oBanue cepBucoB MHTepHeTa miis
00paboTKH TEKCTAa.

Komnerorepnas rpaguxa

3HakOMCTBO ¢ rpaduyeckumMu penakropamu. PactpoBeie pucyHku. Mcnonb3oBaHue
rpadu4ecKux MPUMUTUBOB.

Onepanuu penakTUpOBaHHUs TIpaduuecKuX OOBEKTOB, B TOM 4HUCIE LUPPOBBIX
dororpaduii: m3MeHeHHE pa3Mepa, oOpe3Ka, MOBOPOT, OTpakeHHe, pabora ¢ objacTIMU
(BBLOETIEHHE, KOTIMPOBAHHE, 3aJIMBKA IIBETOM), KOPPEKIHS 1IBETA, IPKOCTU M KOHTPACTHOCTH.



BektopHas rpaduka. Co3mgaHue BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMH CPEICTBAMU
TEKCTOBOIO TIpoLieccopa WM Jpyrux mnporpamm (mpuioxkenuid). [loOaBiieHne BEKTOPHBIX
PUCYHKOB B JIOKYMEHTHI.

MyJabTHMeIMITHBbIE NTPEe3eHTALM U

[ToaroroBka MynabTUMEIUUHBIX Tpe3eHTanuid. Cnaiin. JloOaBiieHne Ha cllaiiy TEKCTa U
n300paxeHuii. Pabora ¢ HECKOJIBKHMH CIIaiIaMu.

JlobGaBieHue Ha CiTali]] Ay AMOBH3yaIbHBIX TaHHBIX. AHUMANUs. [ HIIepCChIIKY.

8 KVIACC

TeopeTnyeckune 0CHOBbI MH(POPMATHKHU

Cucrembl cHUCICHUS

Heno3unuonHble ¥ NO3MLIMOHHBIE CHCTEMBbI cuuciaeHus. AndaButT. OcHOBaHHE.
Pa3Bépuyras ¢opma 3anmcu uucia. IlepeBos B JECSITUUHYIO CUCTEMY YHUCEI, 3alHCAaHHBIX B
JIPYTUX CUCTEMax CUUCIICHUSI.

Pumckas cucrema cuncineHus.

JlBonuHasi cuctema cuucieHus. IlepeBon mensix umcen B mpenenax ot 0 go 1024 B
JIBOMYHYIO cUCTeMy cuucieHus. Bocbmepuunas cuctema cuucienus. llepeBox umcen wus
BOCBMEPHUYHOM CHCTEMBI B IBOUYHYIO U JECATHUUHYIO CUCTeMbl U oOpaTHo. [llecTHanuaTepuyHas
cucrema cuucieHus. [lepeBon umcen M3 IMIECTHAAUATEPUYHOM CHCTEMBI B JBOMYHYIO,
BOCBMEPHUUHYIO U JIECITUUHYIO CUCTEMBI U 00paTHO.

Apudmernueckue onepanuu B IBOUYHON CUCTEME CUUCIICHUSI.

DJieMeHTbl MaTeMaTHYeCKOM JIOTHKHU

Jlornueckue BbICKa3bIBaHUs. JIOrmdyeckue 3HAYEHMs] BBICKA3BIBAaHUN. ODJIEMEHTapHbIE U
COCTaBHbIE BbICKa3blBaHUA. Jlornueckue onepanuu: «u» (KOHBIOHKIUS, JIOTHMUYECKOE
YMHOXEHHUE), «UIN» (IU3BIOHKINSA, JOTHYECKOE CIIOXKEHHUE), «He» (JOTHYECKOE OTPHIIAHHE).
[Ipnoputet norndyeckux onepanuil. OnpeneacHne HICTUHHOCTH COCTABHOTO BBICKA3bIBAHUSA, €CIIN
W3BECTHBI 3HAYCHUS] HCTUHHOCTH BXOJAIIMX B HETO 2JIEMEHTAPHBIX BbICKa3biBaHMil. Jlornyeckue
BbIpaxkeHus. IlpaBuna 3ammcu noruueckux BblpakeHuil. IlocTpoeHue TaOmUIl MCTUHHOCTH
JIOTUYECKUX BBIPAKEHUI.

Jlorndeckue 31eMEHThI. 3HAKOMCTBO C JIOTHYECKUMU OCHOBAMU KOMIIBIOTEPA.

AJITOPUTMBI U IPOrPaMMHPOBaHHE

HcnonnuTesn 1 aJITOPUTMBI. AJITOPUTMHYECKHE KOHCTPYKIMHU

Ilonste anropurma. McnosHuTenw anropuTMOB. ANTOPUTM Kak IUIAH YIPABJICHUS
HCIIOJIHUTEJIEM.

CroiictBa anroputma. CrocoObl 3amucu anropuTMa (CIOBECHBIH, B BHUJE OJIIOK-CXEMB,
porpaMmma).

AnropurMuueckue KOHCTpYKUMH. KOHCTpykuus «cienoBaHuey». JIMHEHHBIH anrOpUTM.
OrpaHn4eHHOCTh JIMHEHHBIX aJIrOPUTMOB: HEBO3MOXKHOCTb IIPELYCMOTPETH 3aBUCHUMOCTb
IIOCJIEJOBATEIBbHOCTHU BBINOIHAEMBIX JEHCTBUI OT UCXOIHBIX JAHHBIX.

KoHcTpykius «BeTBiIeHUE»: TOJIHAsE U HenojHast GopMbl. BelnosgHeHne U HEBBIIOJIHEHNE
yci0BUs (MICTUHHOCTB U JIOKHOCTb BbICKa3bIBaHus). [IpocTeie U cocTaBHBIE YCIOBUSL.

KoHcTpyKkiuss «IOBTOpEHUS»: LUKIBI C 3aJaHHBIM YHMCIOM IOBTOPEHHH, C YCIOBHEM
BBIINIOJIHEHUS, C IEPEMEHHON LIMKIIA.

PazpaboTka a1 (HOpManbHOrO HMCIOJHUTENS AIrOPUTMa, MPUBOAALIETO K TpeOyeMoMmy
pe3yibTaTy NMpH KOHKPETHBIX MCXOJHBIX IaHHBIX. Pa3paboTka HECIOXXHBIX aJTOPUTMOB C
UCTOJb30BAHMEM LIMKIOB M BETBJICHUH Ui ylpaBiieHHs (DOpMaNbHBIMU HCIIOJHUTEISIMH,
TakuMu kak Pob6ot, Yepenamika, YUepTé&xHuk. BbINOIHEHHE anropuTMOB BpPY4YHYIO M Ha
KoMmnbioTepe. CHHTAaKCHUECKUE U JIOTMYecKre OmMOKU. OTKa3Bbl.

SA3bIK NpOorpaMMHpoOBaHUA

S3pik  mporpammupoBanusi  (Python, C++, Tlackans, Java, C#, IllkonbHbIi
AnropurMuueckuit S3bIk).



Cucrema nporpaMMUpPOBaHUs: PENAKTOP TEKCTA IPOrPaMM, TPAHCIISITOP, 0TI UHK.

[lepemenHas: tur, ums, 3HaueHue. Llenple, BEIIECTBEHHbBIE U CUMBOJIbHBIE [IEPEMEHHBIE.

Omneparop npucBauBaHus. ApHU(PMETHUECKHE BBIPAKEHUS M TMOPAJOK WX BBIYUCICHUS.
Omnepanyy ¢ LeabIMU YUCIIAMU: LIETOYUCICHHOE JEICHUE, OCTATOK OT ACICHUS.

BerBnenus. CoctaBHble ycaoBuUs (3aIIUCh JIOTMUECKUX BBIPAKEHUN HA U3Y4aeMOM SI3bIKE
nporpaMMupoBanust). Haxoxnenne MUHMMyMa M MakCUMyMa U3 JIBYX, TPEX U YEThIPEX YHUCEIL.
Pemenune kBagpaTHOTO ypaBHEHUS, UMEIOLIETO BEIIECTBEHHBIE KOPHHU.

JlnanoroBasi 0T/IaJika MporpaMm: NOLIArOBOE BHIMOJIHEHHUE, IPOCMOTP 3HAYEHUN BEJIMYMH,
OTJIAZI0YHBIN BBIBO/JI, BBIOOP TOUKM OCTAHOBA.

Huxn ¢ ycnoBuem. Anroput™ EBKimaa Ui Hax0KIeHHsT HAanOOJIBIIEro OOIIETo NeInuTeNs
JBYX HaTypaJbHBIX uncen. Pa3OueHue 3amucu HaTypajabHOTO YKcCia B MO3ULIMOHHON CHCTEME C
OCHOBAaHHEM, MEHbILIUM WM paBHbIM 10, Ha OT/IENbHBIE LIU(PBHI.

Hukn ¢ nepeMeHHO. AITOPUTMBI IPOBEPKHU JEIMMOCTH OJHOTO LEJIOT0 YKCiia Ha APYroe,
MIPOBEPKU HATYpaJIbHOTO YHCiIa Ha IPOCTOTY.

OOpaboTka  CUMBOJBHBIX  JaHHbIX. CHMBOJIBHBIE  (CTPOKOBBIE)  I€pEMEHHBIE.
[TocumBonibHass o00paboTka cTpok. Ilojncuyér wyacToThl MOSABIEHUS CUMBOJA B CTpPOKE.
Berpoennbie pyHkunu 11 00paboTKU CTPOK.

AHaJM3 aJITOPUTMOB

Onpenenenre BO3MOMKHBIX pPE3YyJlbTaTOB palbOTHl ajlroputMa IMpU JTAaHHOM MHOXKECTBE
BXOJIHBIX JAHHBIX, OMpEeNIEHUE BO3MOXKHBIX BXOJHBIX JAHHBIX, MPHUBOJANIMX K JaHHOMY
pe3ynbTary.

9 KJIACC

Mudposasi rpaMoOTHOCTH

I'no6anbHas cerb UHTEpHeT U cTpaTeruu 0€30MacHOr0 NOBeJAeHUsI B Hell

I'moGanpHas cerb MuTepHer. IP-ampeca y3noB. CeTeBoe XpaHEHHE MaHHBIX. MeTOMbI
MHIUBUAYAIBHOTO M KOJUIEKTUBHOIO pa3MellleHrs HoBoM uH(popmaimu B UuTtepuere. bombiine
NaHHbIE (MHTEPHET-IaHHbIE, B YaCTHOCTHU JaHHbIE COLUATIbHBIX CETEH).

[Tonarue 06 nHPpOPMATMOHHON O€30MaCHOCTH. YTPO3bl HHOOPMAITMOHHOW O€30TIaCHOCTH
npu pabotre B Ti0OanbHOW CeTM W MeTonbl mpoTuBojeiicTBUs uM. IlpaBuna Ge3omacHoit
ayreHTUuKanuu. 3amurta JuyHOW uHpopMauuu B UWHTepHere. be3omacHble cTpareruu
noBeaeHus B Uurepnere. IlpenynpexaeHne BOBI€YEHHS B JAECTPYKTUBHbIE M KPUMHUHAJIbHBIC
(hopMBI ceTeBOM aKTUBHOCTH (KUOSPOYIUTMHT, (PUIIMHT U APYTHE POPMBI).

PaGora B uHGOPMALIMOHHOM NMPOCTPAHCTBE

Buner nestenbHoctd B MHTepHETe, MHTEPHET-CEPBUCHI: KOMMYHUKAIIMOHHBIE CEPBHUCHI
(moutoBast ciyx0a, BHIEO-KOH(PEPEHI-CBSA3b U JPYTIHe), CIPABOYHbIE CIYKObl (KapThl,
pacrnucaHus U APYTHe), IOUCKOBBIE CIYKObI, CIIy>kObl OOHOBIIEHHUS TPOrPaMMHOTO 0OecreueHus
u gpyrue ciayxObl. CepBUCHI TOCYAapCTBEHHBIX ycuayr. OOnmauHble XpaHWIMIIA JaHHBIX.
CpenctBa coBMecTHOU pa3paboTKu AOKYMEHTOB (oHiaiH-0o¢uchl). [Iporpammuoe obecnieuenue
Kak BeO-CepBUC: OHJIAHOBBIE TEKCTOBBIE U TpaduuecKue pedakTOpbl, cpedbl pa3paboTku
MIPOrPaMM.

TeopeTuueckue 0oCHOBbI HH(POPMATHKHU

MopenupoBaHue KaK MeTO/I MIO3HAHHUS

Mopens. 3amaum, pemiaeMble ¢ TMOMOIIbIO MoaenupoBaHusa. Kmaccupukanuu monaenei.
MartepuanbHble (HaTypHble) U HH(DOpPMAIMOHHBIE MoOJAeIH. HemnpepblBHBIE W AUCKpPETHBIC
mozenu. Wmuranumonnele Mojaenu. HWrposeie Moxaenu. OlleHKa aJeKBaTHOCTH MOJENU
MOJETUPYEMOMY OOBEKTY U IIENIIM MOJECITUPOBAHUS.

Tabnuunbie monenu. Tabmuia kak MpeacTaBlieHne OTHOIICHHUS.

baser nanHbIx. OTOOP B TAOMHIIE CTPOK, YIOBIETBOPSIONINX 3aJaHHOMY YCIOBHUIO.

I'pad. Bepmuna, pedpo, myts. OpreHTHUPOBaHHBIE U HEOPUEHTUPOBaHHbBIE rpadbl. [[nuHa
(Bec) pebpa. BecoBas marpuna rtpada. [nwmra myru mexay BepmmHamu rpada. Ilomck



ONTUMATBHOTO MyTH B rpade. HavanbHas BepmmHa (MCTOYHHUK) U KOHEYHAsI BEpIINHA (CTOK) B
opueHTHpOBaHHOM Tpade. BbrumcineHne KoaudecTBa MyTeH B HANPABICHHOM AallMKIHYECKOM
rpade.

HepeBo. Kopenn, Bepmmna (y3en), jamct, pedbpo (myra) nmepeBa. BricoTa paepesa.
[Monnepeo. Ilpumeps! ncnoap30BaHus AepeBbeB. Ilepebop BapHaHTOB ¢ IOMOLIBIO IEPEBa.

[Tonarue maTemaTH4ecKol Mojenu. 3ajayd, penraeMbie C MOMOIIBI0 MaTEMaTHYECKOTO
(KOoMITBIOTEPHOT0) MoaenupoBanus. OTIMUKue MaTeMaTUHYECKON MOJIETN OT HATYPHOU MOJENU U
OT CJIOBECHOTO (JIMTEPATypHOTO) OMUCaHHs OOBEKTA.

DTtanbl  KOMIIBIOTEPHOTO  MOJICIMPOBAHMS:  TIOCTAHOBKA  3a/layd, IMOCTPOCHHUE
MaTeMaTH4YeCKOM  MOJENH, TMporpaMMHas  peaju3alus, TECTUPOBAHHE, IPOBEJCHUE
KOMITIBIOTEPHOTO 3KCIIEPUMEHTA, aHAJIU3 €T0 PE3YIbTaTOB, YTOUHEHUE MOEIIH.

AJITOPUTMBI M IPOTPAMMHUPOBAHHE

Pa3paboTka ajaropuTmMoB U NporpamMm

Pa3Ouenne 3amaum Ha mnoxazazaun. CocTaBieHHE aNTOPUTMOB M IpOorpamMM C
WCIIOJIb30BAHUEM BETBIICHHUU, IMKJIOB M BCIIOMOTATEIbHBIX QJITOPUTMOB IS YIPaBICHUS
ucroaHuTesnieM PoOOT wiu IpyruMu UCTIOTHUTEISIMH, TaKUMHU Kak Yepemnamika, YepTEéxHUK U
JPYTUMU.

Tabnuunble BenuuuHbl (MaccuBbl). OnHoMmepHble MaccuBbl. CocTaBiI€HHME U OTJAAKa
MpOTrpaMM, PeTU3YIOIINX TUIIOBBIC aJITOPUTMBI 00paOOTKHA OJHOMEPHBIX YHUCIOBBIX MAaCCHUBOB,
Ha OJHOM H3 S3bIKOB mporpammupoBanus (Python, C++, Ilackams, Java, C#, IlIkosbHbIi
AnropuTMuuecKuil  SI3BIK): 3aMOJIHEHHE YHCIOBOTO MacCHBa CIIyYaHBIMU YHCIAMHU, B
COOTBETCTBUU C (hOPMYJION WJIU MYTEM BBOJIA YHCEI, HAXOXKIEHUE CYMMBI 2JIEMEHTOB MAacCHBa,
JIMHEHHBIM TIOWCK 3aJaHHOTO 3HAUYCHHS B MACCHBE, MOICYET DJJIEMEHTOB MAacCCHBa,
YIOBIETBOPSAIONIUX 3aJaHHOMY YCJIOBHIO, HAaX0XJEHHE MHUHUMAJIbHOTO (MaKCHUMAaJbHOTO)
anemeHTa maccuBa. COpTUPOBKA MACCHBA.

OOpaboTka MOTOKA  JAHHBIX:  BBIUMCICHHE  KOJUYECTBA, CYMMbI,  CpPEIHETO

apudmeTuyecKoro, MUHUMAJIBHOTO u MaKCHUMaJIbHOTO 3HAYEHUs AIIEMEHTOB
MOCJIEIOBATEILHOCTH, YAOBIETBOPSAIOIINX 33/JaHHOMY YCIOBHIO.
YupasieHue

VYupasnenue. Curnan. ObpatHasi cBsizb. [loslyueHue CUrHajaoB OT IHU(POBBIX JAaTYUKOB
(xacaHus1, pacCTOSIHUSI, CBETA, 3ByKa U Apyroro). [Ipumeps! ucnoap30BaHus MpUHLIKMIIA OOpaTHOM
CBA3U B CHUCTEMAX YIPABJICHUS TEXHUYECKUMH YCTPOMCTBAMM C IOMOIIBIO JaTYUKOB, B TOM
quclie B pOOOTOTEXHUKE.

[Ipumepbl  poOOTHM3UPOBAHHBIX CUCTEM  (cHCTEeMa  YIpaBJICHUS  JIBJKEHUEM B
TPAHCIIOPTHOM CHCTEME, CBapOuyHas JMHUS aBTO3aBOJA, ABTOMATH3UPOBAHHOE YIIPABJIECHUE
OTOIUIEHUEM JIOMa, aBTOHOMHAsi CHUCTEMa YIPABJIEHUS TPAHCIOPTHBIM CPEACTBOM U JpYyrue
CUCTEMBI).

NudopmannoHHbIEe TEXHOJIOTHH

DJIeKTPOHHBbIE TA0JIUIbI

[Tonsitne 00 37eKTPOHHBIX Tabnmuax. TUIBI JAHHBIX B SA4Y€HKax 3JIEKTPOHHON TaOIHIIbI.
PenaktupoBanue u popmarupoBanue tabnui. BerpoeHHble GyHKIMU 7S TOUCKA MaKkCUMyMa,
MUHHUMYMa, CyMMBI U cpeaHero apudmerndeckoro. CopTUpoBKa MTaHHBIX B BBIJICICHHOM
nuamasone. Iloctpoenne auarpamMm  (THCTOrpaMma, KpyroBas —Juarpamma, TOYeYHas
nuarpamma). Beibop tuma quarpamMmel.

[IpeoGpazoBanue Gpopmyn npu KonupoBaHuu. OTHOCUTENNbHAS, a0OCOTIOTHAS U CMEIIaHHas
azpecauus.

YcrnoBHbIE BEIYUCIEHUS B 3JIEKTPOHHBIX Tabnuiax. CyMMUPOBaHHE U MOACYET 3HAYCHHUIA,
OTBEYAIOIIUX 3aJaHHOMY YycioBuio. OOpaboTka Oonpminx HAOOPOB JaHHBIX. YucieHHOE
MOJETUPOBAHUE B DNIEKTPOHHBIX TaOIHUIIaX.

NudopmannoHHbie TEXHOJOTHH B COBPEMEHHOM 0011ecTBe



Ponb nH(GOpMAIMOHHBIX TEXHOJOTHH B PAa3BUTUU SKOHOMHKH MHpPA, CTPAaHbI, PETHOHA.
OTKpBITBIE 00pa30BaTEIbHBIE PECYPCHI.
[Ipodeccun, cBsizanubie ¢ HHGOPMATUKON 1 MH(DOPMAITMOHHBIMHU TEXHOJIOTHUSAMU: BeO-Tu3aiiHep,
IPOTPAaMMHUCT,  pa3pabOTUMK  MOOWJIBHBIX  NPWIOKEHUH, TECTUPOBIIUK, APXUTEKTOP
MIPOrPaMMHOTO 00ecreueH s, CIISIHATNCT N0 aHATU3Y JaHHBIX, CHCTEMHBIH aIMUHUCTPATOP.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
NH®OPMATHUKE HA YPOBHE OCHOBHOI'O OBIHIIEI'O OBPA3OBAHUSA

N3yuenne mHPOpPMATHKM HA YpOBHE OCHOBHOTIO 00IIero oOpa3oBaHUs HANpPaBJICHO Ha
JOCTHXXCHUC 06y‘-IaIOIJ_II/IMI/ICSI JIMYHOCTHBIX, MCTAIIPCAMCTHBIX W HNPCAMCTHBIX PE3YJILTATOB
OCBOEHUS COJIEpKaHUs y4eOHOTO MIpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATbBI

JImgaHOCTHEIC pe3ybTaTbl HMCIOT HAMNPABJICHHOCTL Ha PCIICHUEC 3aaad BOCHHWTAaHUA,
Pa3BUTHS U COLMAIIM3AIUH 00yJaIOINXCs CPECTBAMU y4eOHOTO MpeaMeTa.

B pesynbrare m3ydeHuss nHGOPMATHKH HA YPOBHE OCHOBHOTO OOLIETO OOpa3oBaHHS Y
oOyyaromerocst OyyT cOpMHPOBAHBI CIEIYIOUINE THNYHOCTHBIC Pe3yIbTAThl B YACTH:

1) naTpHOTHYECKOr0 BOCTIMTAHUS:

LIEHHOCTHOE OTHOILIEHUE K OT€YECTBEHHOMY KYJILTYPHOMY, UCTOPHUYECKOMY U HAYIHOMY
HacJI€AUK0, IOHUMAaHUE 3HAUYCHUA I/IH(i)OpMaTI/IKI/I KaK HAayKH B KU3HHU COBPCMCHHOI'O 06HIGCTBa,
BIIaJICHUE JIOCTOBEPHOM MH(OpMaIel 0 IepeIoBbIX MUPOBBIX U OTEYECTBEHHBIX JOCTHKEHHUIX
B oOsact MHPOPMATUKU M MHGOPMAIMOHHBIX TEXHOJOTHH, 3aMHTEPECOBAHHOCTh B HAYYHBIX
3HAHUSX 0 HHU(POBOM TpaHCHOPMALIUK COBPEMEHHOTO 00IIECTBA;

2) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

OpUCHTalHsA Ha MOPAJBHBIC HECHHOCTU W HOPMBI B CUTyallUAX HPABCTBCHHOI'O BBI60pa,
T'OTOBHOCTH OII€CHHWBATH CBOE MOBCACHUEC U IOCTYIIKH, a4 TaKXKE MOBCACHHUEC U IMOCTYIIKHU APYTUX
J'IIO)IGf/i C MO3MIMKU HPABCTBCHHBIX W IIPABOBBIX HOPM C y‘IéTOM OCO3HaHHuA HOCHG}ICTBI/Iﬁ
IMOCTYIIKOB, aKTUBHOC HEMIPUATHEC aCOITUAJIBHBIX ITOCTYIIKOB, B TOM 4YHCJIC B HHTepHeTe;

3) rpa:KIaHCKOT0 BOCIIUTAHUSA:

IIPECTABICHUE O COLMAIBHBIX HOPMax M IpaBWIaX MEKJIMYHOCTHBIX OTHOLICHHHM B
KOJUICKTHBE, B TOM YHCJIE B COLIMAJIBHBIX COOOILIECTBAX, COOIIOAEHUE MpaBUil 0€30MaCHOCTH, B
TOM YHCJIE HAaBBIKOB 0€30IIaCHOTO MOBEAEHUS B MHTEPHET-CPEJE, TOTOBHOCTh K Pa3HOOOpPa3HOM
COBMECTHOM JI€ATENILHOCTU IPH BBINOJHEHUHM Y4YeOHBIX, IO3HABAaTEIbHBIX 3ajay, CO3JAaHUU
Y4eOHBIX MPOEKTOB, CTPEMJICHHE K B3aMMOINOHMMAaHMIO M B3aMMOIIOMOIIM B IpoIlecce ITOMH
y4eOHOH NeATeNbHOCTH, TOTOBHOCTb OLIEHUBATh CBOE MOBEIECHHE M IMOCTYIKH CBOMX TOBAapHIIECH
C TMO3ULIMHA HPABCTBEHHBIX U IIPABOBBIX HOPM € Y4ETOM OCO3HAHUS MOCIEACTBUM TOCTYIIKOB;

4) HeHHOCTell HAYYHOIr0 MO3HAHUSA:

C(OPMHUPOBAHHOCTh ~ MHPOBO33PEHUYECKMX  IPEJCTaBIeHUH 00 uHpopMaLuy,
MHOOPMALIMOHHBIX IpoLeccax U HMH(MOPMAIMOHHBIX TEXHOJIOTHUAX, COOTBETCTBYIOILUX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U OOIECTBEHHOM MPAKTUKH U COCTABJIAIOLINX 0a30BYIO
OCHOBY JUIsl IOHUMaHUS CYIIHOCTH HAYYHOM KapTUHBI MUPA;

UHTEepeC K OOYyYEHMIO M TO3HAHUIO, JI0003HATENbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHUI0, 0CO3HAHHOMY BbIOOPY HApPaBICHHOCTU M YPOBHs 00yueHUsI B JaJIbHEHIIEM;

OBJIAJICHUE OCHOBHBIMH HAaBBIKAMHU HCCIIEJOBATEIbCKON JEATEIBbHOCTH, YCTAaHOBKAa Ha
OCMBICIICHHE OIbITa, HAOIIOAEHUI, IMOCTYNKOB M CTPEMJICHHE COBEpIIEHCTBOBATh IIyTH
JOCTH)KEHUS] MHAMBHIYyalbHOTO M KOJUJIEKTUBHOT'O OJ1aromnoJryyus;

C(OPMHUPOBAHHOCTh ~ MH(MOPMALMOHHOW  KyJAbTYpPbl, B TOM  YHCJIE€  HaBBIKOB
CaMOCTOSTENIbHOW paboThl ¢ yUEOHBIMHM TEKCTaMH, CIIPAaBOYHON JIMTEPATypol, pa3HOOOpa3HBIMU
cpeAcTBaMU HH(POPMALMOHHBIX TEXHOJIOTMH, a TaKXKe YMEHMsS CaMOCTOSITEIbHO OIPENelsiTh
LIeJIN CBOEro OOydeHHus, CTaBUTh M (opMynupoBaTh I ceOs HOBbIE 3ajaud B yuébe U
[IO3HABATEIbHON JIEATEIIBHOCTH, pPa3BUBaThb MOTHUBBI M MHTEPECHl CBOEH II03HABATEIbHON
NESITEIBHOCTH;

S) popmupoBaHus KyJbTYPbI 310POBbS:

OCO3HAHHE LIEHHOCTH >KM3HH, OTBETCTBEHHOE OTHOILIEHUE K CBOEMY 3/I0POBBIO, YCTAHOBKA
Ha 3JI0pOBBI 00pa3 *KHU3HH, B TOM YHUCIIE U 3a CYET OCBOCHHUS U COOMIOAEHUs TpeOoBaHUN
0e301acHOM 3KCIUTyaTaluK CPeICTB MH(POPMALMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

6) TPy10BOr0 BOCIIUTAHUA:



MHTEpEC K MPAKTUYECKOMY M3YYeHHIO Mpodeccuii u Tpyaa B cdepax mpodeccuoHaIbHON
JEATeNbHOCTH, CBSI3aHHBIX € HMH(OPMATHKOH, NPOTpaMMHUPOBAHHUEM M WH(POPMALMOHHBIMU
TEXHOJIOTUSIMH, OCHOBaHHBIMH Ha JIOCTH)KCHUSAX HAYKH WH(OPMATHKH U HAYYHO-TEXHUYECKOTO
porpecca;

OCO3HAHHBII BBIOOp M MOCTPOEHUE WHAMBUIYAIbHOW TpaeKTOpUU OOpa3oBaHUS U
KU3HEHHBIX TJIAHOB C YUETOM JIMYHBIX U OOIIECTBEHHBIX HHTEPECOB B MOTPEOHOCTEIH;

7) 3K0JIOTHY€CKOr0 BOCTIMTAHUSA:

OCO3HAHHUE INI00AJILHOTO XapaKTepa SKOJIOTHYECKUX IPOOJIEM U IMyTEeH UX PEIlEeHus, B TOM
qrcie ¢ y4€TOM BO3MOKHOCTEH HH(POPMAIIMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA;

8) amanranmum oOydamomerocsi K M3MEHSIOIMMMCH YCJOBHUSIM CONHAJBHOH U
NPUPOIHOH Cpeabl:

OCBOEHHE OOy4aroIIMMHCS COLMAIBbHOTO OIbITa, OCHOBHBIX COLIMAJbHBIX pOJIEH,
COOTBETCTBYIOILIMX BEIyHIEH JesATeNTbHOCTH BO3pacTa, HOPM M MpaBuil OOIIECTBEHHOTO
MOBEACHUS, (OPM COLIMATIBHON JKU3HU B TPYIIAX U COOOIIECTBAX, B TOM YHCIIE CYHIECTBYIOIIUX
B BUPTYQJIbHOM IPOCTPAHCTBE.

METAINIPEIJMETHBIE PE3YJIbTATHI

MertanpeMeTHbIE pPe3yJIbTaThl OCBOCHHS IMPOTPAMMBI 10 HH(POPMATHKE OTPAXKAIOT
OBJIJICHUE VHHUBEPCATbHBIMU y4eOHBIMU NCHUCTBUSIMU — MO3HABATEIILHBIMH,
KOMMYHHKATHBHBIMH, PETYISATHBHBIMH.

Ilo3HaBaTeIbHBIE YHHUBEPCATbHBIE YUeOHbIE el CTBHUS

ba3oBble oruveckue aeicTBUs:

YMEHHE OIpeACATh IOHATHS, CO3/1aBaTh OOOOINCHUsS, YCTAaHABIMBATH AHAIOTHH,
KJIaCCU(UIIMPOBATh, CAMOCTOATEIHHO BBIOMPATh OCHOBAHUS M KPUTEPUM AJs Kiaccuukaruu,
YCTaHaBIMBATh MPUYUHHO-CIIEJICTBEHHBIE CBS3H, CTPOUTH JIOTMUECKHUE PACCYKJIEHUs, NeNaTh
YMO3aKJII0YeHUs (MHIYKTUBHBIE, IEAYKTUBHBIE U [0 aHAJIOTHUHU) U BBIBOJIBI;

YMEHHE CO3]aBaTh, IPUMEHATH U MPEOOPa30BbIBATH 3HAKU U CUMBOJIbI, MOJICNIA U CXEMBI
JUIS pellieHrsl y4eOHbIX U MTO03HABATEIbHBIX 3a/1a4;

CaMOCTOSITEIPHO BBIOMpATh CMOCOO pemieHus ydeOHOHW 3amaun (CpaBHHBATh HECKOJIBKO
BAPUAHTOB pELICHHUS, BbIOMpaTh HamboJee NOAXOAMMN C y4€TOM CaMOCTOSITEIBHO
BBIJICTICHHBIX KPUTEPHEB).

Ba3oBble uccienoBarebCcKHe NelCTBUA:

(dbopMynupoBaTh BOIPOCHI, (PUKCUPYIOLIUE Pa3pbIB MEXKIY PEATbHBIM M IKeJIaTeIbHbIM
COCTOSIHUEM CHUTYyalluH, 00BEKTa, 1 CAMOCTOATEIBHO YCTAaHABIMBATh HCKOMOE U JIAHHOE;

OIICHUBAaTh HA MPUMEHHMOCTb U JOCTOBEPHOCTh HH(POPMAIUIO, IMOJYYEHHYIO B XOJI€
HCCIIEeIOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JallbHEWIIee pa3BUTHE TIPOIECCOB, COOBITHM M UX
MOCJICJICTBUS B aHAJIOTMYHBIX WM CXOJIHBIX CUTYAllUAX, a TAKKE BBIIBUTATH MPEATONIOKEHHUSI 00
WX Pa3BUTHUU B HOBBIX YCIOBUSX M KOHTEKCTaX.

Pabora ¢ undopmanmeii:

BBISIBIIAATH J1eUIUT UHPOPMAIUH, JAHHBIX, HEOOXOAUMBIX JUIS PELICHHs MMOCTaBICHHOMN
3a/1a4u;

MPUMEHSTh Pa3IUYHbIE METOMAbl, MHCTPYMEHTBl U 3alpochl TpU TIOUCKE U OTOOpe
uH(MOpPMAllUM WM JaHHBIX W3 HMCTOYHHUKOB C YYETOM TMPEIOKEHHOW YueOHOW 3amadu |
3aJJaHHBIX KPUTEPHEB;

BBIOMpATh, aHAJIM3UPOBATh, CHUCTEMATH3UPOBATH M WHTEPIPETHPOBATH HHQPOPMAIIHIO
Pa3IMYHBIX BUJOB U (POPM MpEACTABICHHUS;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMANbHYIO (opMy TmpeacTaBieHUs WHOOPMAIUU U
WJUTIOCTPUPOBATH pelIaeMble 33Jjauid HECIOKHBIMU CXeMaMH, AUarpaMMaMiu, UHOU Tpadukod u
WX KOMOWHAIUSMU;



OILICHUBATh HAJAEKHOCTH MHPOPMALMU O KPUTEPHUSIM, MPEIUIOKEHHBIM YYUTEIEM MU
cOpPMYIMPOBAHHBIM CAMOCTOSTENHHO;

3G PEKTUBHO 3alIOMUHATH U CUCTEMAaTU3UPOBATH HH(OPMAIHIO.

KoMMyHuKaTHBHBbIE YHHBepcaJbHbIe YUeOHbIe AeiicTBUSA

Oo0menne:

COMOCTaBIATh CBOM CYXKACHHS C CYXKICHHSAMH JPYrHX YYaCTHHKOB JIHAJIOTa,
oOHapyXHUBaTh Pa3IMYMe U CXOJICTBO MO3HIINH;

nyOJIMYHO  TPEACTABIATH  PE3YNbTaThl  BBHIMOJIHEHHOTO  OMBITa  (9KCIEPUMEHTA,
HCCIe0BaHUs, IPOCKTA);

CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUIGHHS C Y4E€TOM 3a7ad MpPE3CHTAUH U
0COOEHHOCTEH ayTUTOPHH U B COOTBETCTBHH C HUIM COCTAaBJISTh YCTHBIC M IIUCbMEHHBIE TEKCTHI C
WCTIOJIb30BAHNEM HIUTIOCTPATHBHBIX MAaTEPHAJIOB.

CoBMecTHas1 1eSITeJILHOCTD (COTPYIHMYECTBO):

MMOHMMATh M UCTIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBHUIYaTbHONH pabOTHI TpU
peleHr KOHKPETHOW POOJIeMBl, B TOM YHCJIE IPU CO3JIaHIH HH(POPMAITOHHOTO TTPOTyKTa;

MIPUHUMATh 1€JIb COBMECTHONM HMH(QOPMAIIMOHHOM JesITeNbHOCTH MO cOopy, oOpaboTke,
nepenaye, Gopmanuzanyuu WHGOPMAIHY, KOJUIEKTUBHO CTPOUTH JEHCTBHS MO €€ TOCTHKEHUIO:
pacnpenensiTh pojiu, I0roBapuBaThCsl, 00CyXAaTh MPOIIECC U PE3YIbTAT COBMECTHON paboThI;

BBITIOJTHATh CBOIO 4YacTh paboThl ¢ wH(popMarueld wim WHOOPMAIHMOHHBIM TPOJIYKTOM,
JOCTHUTasl KAYECTBEHHOTO pe3ysibTaTa Mo CBOEMY HAIpPaBJICHHUIO U KOOPAMHUPYS CBOU JIEHCTBUS
C IpYTUMH YJICHAMU KOMaH/IbI;

OIICHUBATh KA4eCTBO CBOETO BKJIAJa B OOIMIMI WH(POPMAIMOHHBINA MPOIYKT MO KPUTEPHSIM,
CaMOCTOSITEIIEHO C(HOPMYITHPOBAHHBIM YIaCTHUKAMHU B3aUMOICHCTBUS;

CpaBHHMBAaTh pe3yAbTaThl C HMCXOJHOM 3aJaydeil W BKIAJ KaXJIOro 4ieHa KOMaHIbl B
JNOCTHKEHHE pPe3yIbTaToOB, Pa3AeisaTh cepy OTBETCTBEHHOCTH M MPOSBIATH TOTOBHOCTH K
MIPEIOCTABJICHUIO OTUETA Mepe] TPYMIIOi.

PeryasiTuBHble YHHBepPCaJbHbIe YUeOHbIE 1elCTBUS

Camoopranuszanms:

BBISIBIISITH B )KU3HEHHBIX U YYEOHBIX CUTYalUsX MPOOIEMBI, TpeOyIolue penieHus;

OpUEHTHPOBAThCSA B PA3IMYHBIX MOJIXOJAaX K MPUHATHIO pelIeHUil (MHIMBUAYaTbHOE
MIPUHSATHE PEIICHUH, IPUHATUE PELICHUI B TPYIIIE);

CaMOCTOSITENIBHO COCTaBIIATh aNTOPUTM peUIeHHUs 3ajaud (WM €ro 4acTb), BBIOMpATh
crocob pemeHus yuyeOHOM 3amaud C  y4€TOM HUMEIOIIMXCS PECypcoB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMeHTUPOBATh MpeJlaraeMble BApUaHThI PEILICHUH;

COCTaBIIATh IJIaH JCMCTBUIA (IUJIaH peaju3aldd HaMEYEHHOTO aJropuTMa pelieHus),
KOPPEKTUPOBATh MPEJIOKEHHBINA aqrOPUTM C YUETOM IMOTYUYECHUS HOBBIX 3HAaHUN 00 M3ydyaeMoM
00BEKTE;

JienaTh BHIOOP B YCIOBHSX MPOTHUBOPEUMBON MH(OpMAIMKM U OpaTh OTBETCTBEHHOCTDH 32
pelieHue.

CamMokoHTpOJIb (peduiexkcus):

BIIAJIETh CIIOCOOAMU CAMOKOHTPOJISI, CAMOMOTHUBALIUU U pehIeKCHH;

JlaBaTh OLIEHKY CUTYAI[MH U MIPEUIarath miaH e€ U3MEHEHUS;

YUUTBIBaTh KOHTEKCT M TMpPEIBUACTh TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpHU
peneHnH yuyeOHOM 3a/1auu, aJallTUPOBATh PEIIeHNE K MEHSIOIUMCS 00CTOSTEIbCTBAM;

OOBSICHATh TPUYMHBI JOCTHXKEHHUsS (HEIOCTH)KEHHUs) pe3ylbTaToB HH(OPMAIIMOHHON
NeATeNbHOCTH, JaBaTh OILIGHKY HPUOOPETEHHOMY OMBITY, YMETh HaXOJIUTh IO3UTHBHOE B
MPOU30LIEALIeH CUTYaLNH;

BHOCHUTH KOPPEKTHBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATENHCTB, M3MEHHUBIIUXCS
CUTYallUi, YCTAHOBJIEHHBIX OIINOOK, BO3HUKIINX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJbTATa LEJIU U YCIOBHSIM.

IMOLUMOHATbHBII MHTEJIEKT:



CTaBHUTH ceOs1 Ha MECTO JPYTOTo YeJI0BeKa, IOHMMATh MOTHBBI M HAMEPEHHS JPYroro.

IpunsTHE COSI M IPYTHX:

0CO3HaBaTh HEBO3MOXXHOCTh KOHTPOJIHMPOBATh BCE BOKPYT JaXKe B YCIOBHSX OTKPBITOTO
J0CTYyIA K JIF0O0bIM 00bEMaM HH(DOPMAITHH.

NPEJIMETHBIE PE3YJIbTATHI
K kon1y 00ydenus B 7 kjacce y oOyqaromerocsi 0yyT copMHUpPOBaHBI CIEIYIONINE YMEHUS:

MOSICHATh Ha MPUMEPAX CMBICT MOHATUH «HHOpPMALHS», «HH(YOPMAIMOHHBIA TTPOIECCH,
«00paboTtka nHpOpMaANY, «XpaHEHHE HHPOPMAIIUNY, «IIepeaada HHPOpMaLUN;

KOJMPOBATh M JIEKOJMPOBATH COOOIIEHUS IO 3aJaHHBIM MpaBWIIaM, JEMOHCTPUPOBATH
MMOHMMAHWEC OCHOBHBIX MPHHIMIIOB KOJMPOBAHHS HWH(DOPMAMH  PA3IHMYHON  MPUPOIBI
(TeKCTOBOM, rpaMUeCKOM, ayano);

CpaBHUBATh JUIMHBI COOOIICHWH, 3alMCAaHHBIX B Pa3IMYHBIX al(aBUTaX, OMEPUPOBATH
eIMHUIIAMH U3MEepeHNUsT HH(POPMAIOHHOTO 00BhEMa M CKOPOCTH TIepeIayr JaHHBIX;

OIICHUBATh M CpPaBHUBATh pPa3MEpbl TEKCTOBBIX, TpapUUECKUX, 3BYKOBBIX (HaillloB U
BH1€0(DaitsioB;

MIPUBOJIUTh TIPUMEPHI COBPEMEHHBIX YCTPOMCTB XpaHEHUS W TepeAaadyd WHPOpMAIUH,
CpaBHHMBATh MX KOJIMYCCTBCHHBIC XapPAKTCPUCTUKH;

BBIJICIISATE OCHOBHBIC ATAITbl B HCTOPUU W MMOHUMATh TCHJCHIIMH PAa3BUTHS KOMITBIOTEPOB U
MIPOTPaMMHOTO 00€CTICUeHNS,

MoJlydaTh ¥ HWCIOJB30BaTh HMH(POpPMAIMIO O  XapaKTEPUCTUKaX IMEPCOHATBLHOTO
KOMIIBIOTEpA M €r0 OCHOBHBIX JJIEMEHTax (IPOIeccop, ONepaTuBHAS MaMsTh, JOJITOBPEMEHHAS
MaMsTh, yCTPOICTBA BBOAA-BHIBO/IA);

COOTHOCHUTbH XapaKTEPUCTUKH KOMITbIOTEpA C 33Ja4aMH, PEIIa€MbIMHU C €0 TOMOIIBIO;

OPHEHTHPOBATHCS B UEPAPXUUECKON CTPYKTYpe (PailliIoBOM CUCTEMBI (3aMUCHIBATh IMOJTHOE
uMs (aitma (katanora), myTh K (ainy (Karajgory) Mo HMEIMEMYycs ONMHUCAaHHio (ailioBoi
CTPYKTYPBI HEKOTOPOTO MH(OPMAITMOHHOTO HOCUTE);

pabotath ¢ (HailJIOBOM CHCTEMOW TEPCOHATBHOTO KOMITBIOTEpPA C MCIOJIb30BAaHUEM
rpadpuueckoro  uHTepdelica, a  UMEHHO:  cO3[aBaTh, KOMHPOBaTh, IEpEMEIlaTh,
MIePEUMEHOBBIBATh, YIAIATh U apXUBUPOBATH (ailfibl U KaTaJoru, UCHOJIb30BaTh AaHTUBUPYCHYIO
MIPOrpaMMmy;

MPEJICTaBIATh  PE3YyNbTaThl CBOCH  JEATEIBLHOCTH B  BHJE CTPYKTYPUPOBAHHBIX
WUTIOCTPUPOBAHHBIX JOKYMEHTOB, MYJIbTUMEAUMHBIX IPE3CHTALINIA;

uckate uHpopMmanuio B HMHTepHere (B TOM uucie, IO KIIOYEBBIM CIIOBaM, IIO
M300paXeHHI0), KpUTUUECKH OTHOCUTHCS K HaWJeHHOW MH(OpMAaLMU, 0CO3HABAs OMAaCHOCTD JIJIs
JUYHOCTH U OOIIecTBa pPACIpOCTPaHEHHs] BPEIOHOCHON HH(opManuu, B TOM 4YHUCIE
HKCTPEMUCTCKOTO U TEPPOPUCTHUECKOTO XapaKTepa;

MIOHUMATh CTPYKTYPY aIPECOB BEO-PECYpCOB;

HCII0JIb30BAaTh COBPEMEHHBIE CEPBUCHI HHTEPHET-KOMMYHUKAIIU;

cobmrogate  TpebGoBaHMsl ~ O€30MACHOM  OSKCIUTyaTallMM  TEXHUYECKUX  CPEICTB
MH(OPMALMOHHBIX U KOMMYHUKAITMOHHBIX TEXHOJIOTHM, COOMIONATh CETEBOW ITHUKET, 0a30BbIE
HOPMBI HH(POPMAITMOHHOM 3THUKH U MpaBa MpH paboTe ¢ MPUIOKEHUIMHU Ha JTIOOBIX YCTpOiicTBax
u B MlHTepHeTe, BEIOMpATh O€30MAacHbIe CTPATETUH MMOBEICHUS B CETH;

MPUMEHSITh METOAbI MPO(UIAKTUKYA HEraTUBHOTO BIUSHUS CPEICTB MHPOPMAIMOHHBIX U
KOMMYHHKAITIOHHBIX TEXHOJIOTHI Ha 3I0POBBE MOJIH30BATES.

K koH1y 00yueHus B 8 kiacce y oOyyaromierocsi 0y1yT copMHUpPOBaHbI CIEIYIOLINE YMEHUS:

MOSICHATh Ha TMPUMEpPax pa3iuuus MEXKIy T[O3UIMOHHBIMA ¢ HEMO3UIIMOHHBIMU
CUCTeMaMH CUUCIICHUS;

3aluChiBaTh U CpaBHHUBATh Lenble uncia oT 0 go 1024 B pa3iuyHBIX MO3UIIMOHHBIX
CUCTeMax CyHuclieHus (C ocHOBaHHSAMH 2, §, 16), BEINOTHATH apu(METHUYECKHE OTepalluu HaJl
HUMU;



pPacKphIBaTh CMBICT TMOHSITHHA «BBICKA3BIBAHUEY, «JIOTHYECKAsl OMEpaIus», «JIOTUIECKOE
BBIPKEHUE,

3aIMChIBATh JIOTMYECKHUE BBIPAKEHUS C WCIOJIB30BAHUEM IU3IBIOHKIIMU, KOHBIOHKIUU U
OTPUIAHUS, OMPENENISITh HMCTUHHOCTh JIOTUYECKUX BBIPAKEHUH, €CIM W3BECTHHI 3HAYCHUS
HMCTUHHOCTH BXOJSIIHUX B HETO NMEPEMEHHBIX, CTPOUTH TaOIUI[BI UICTHHHOCTH JUIS JIOTHYECKHUX
BBIPAKEHUH;

pPacKpbIBaTh CMBICT TOHSATHHA «HCIIOJHUTEIbY, «AITOPUTM», «IIPOrpPaMMay, MOHHMAS
Pa3HUIly MEXAY YIOTPEOJICHHEM dTHX TEPMHHOB B OOBIZICHHON pe4yu U B HH()OPMATHKE;

OTIMCHIBATh AJITOPUTM PEIICHUS 33Ja4d Pa3IUYHBIMU CIOCOOaMU, B TOM YHCJIE B BHJIE
OJIOK-CXEMBI;

COCTaBIISATh, BBITIOJHATh BPYYHYI0) W Ha KOMIIBIOTEPE HECIIOKHBIE aITOPUTMBI C
WCIIOJIb30BAHNEM BETBJIICHUW W IUKJIOB JUIS YIIPABJICHHS WCIOJHUTEISIMHA, TAKUMH Kak PoOoT,
UYepenamka, YepTEKHUK;

WCI0JIb30BaTh KOHCTAHTBHl W TIEPEMEHHBIC PA3ITMYHBIX THIIOB (YHCIOBBIX, JIOTHYCCKUX,
CHUMBOJIBHBIX), & TAKXKE COJICPIKAIINE UX BBIPAKEHUS, HCIIOIH30BATh OMEPATOP MPHCBANBAHHUS;

WCIOJIL30BATh MPH Pa3pabOTKE MPOTpaMM JIOTHUECKUE 3HAYCHHUSI, OTICPAIMN U BBIPAKCHHS
C HUMH;

aQHAJIM3UPOBATH MPEIOKEHHBIC AJITOPUTMBI, B TOM YHCIIEC ONPEACIATh, KAKHE PEe3yIbTaThl
BO3MOXHBI TIPH 33TAHHOM MHO>KECTBE UCXOHBIX 3HAUCHUIA;

CO3/1aBaTh U OTJIAXHBATh MPOrPaMMbI Ha OJHOM U3 SA3BIKOB MporpammupoBanus (Python,
C++, Ilackanp, Java, C#, lllkonbpHBI ANTOpuTMUYECKH SI3BIK), peamu3yronire HecIOKHBIC
QITOPUTMBI 00pPaOOTKM YHMCIIOBBIX JAHHBIX C WCIIOJB30BAaHWEM ITUKIOB W BETBJIICHHH, B TOM
qHcie peaTH3yIONIHe TMPOBEPKY JEIMMOCTH OJHOTO IIeJIOTO YWCIIa Ha JPYroe, IMPOBEPKY
HaTypaJIbHOTO YKCIIa Ha IPOCTOTY, BbIJACIECHUS (P U3 HATYpaJIbHOTO YKCIIa.

K xonIty 00yueHus B 9 kyacce y oOydaromierocst 0yayT copMHUpOBaHbI CICTYIOIINE YMECHHUS:
pa3buBaTh 3aJjaud Ha MOJ3aJa4M, COCTABJIATH, BBHIMOJIHATH BPYUYHYIO M Ha KOMIIBIOTEpPE

HECJIOKHBIE aJTOPUTMBI C KCIOJb30BAaHHMEM BETBJICHMH, LMKIOB M BCIOMOTaTEIbHBIX

QITOPUTMOB JIJIs1 YIIPABJIEHUS UCHIOJHUTENSIMU, TakKUMU Kak Po6oT, Uepenanika, UepT&XHUK;

COCTaBIIAATh M OTJIAXUBATh MPOrPAMMBI, PEAHU3YIOLIUE TUIIOBbIE aIrOpUTMbI 00pabOTKU
YHCIIOBBIX MOCJEI0BATEIBHOCTEN HIIM OJTHOMEPHBIX YHUCIOBBIX MACCUBOB (IIOMCK MaKCUMYMOB,
MUHHUMYMOB, CyMMbl WJIM KOJIMYECTBA 3JIEMEHTOB C 3aJaHHBIMU CBOMCTBaMH) Ha OJHOM U3
s1361K0B TiporpammupoBanus (Python, C++, ITackans, Java, C#, IlIkoabHBINH AJIrOpUTMHYECKUI
S3bIK);

PacKpbIBaTh CMBICI MOHATHH «MOJEIbY, «MOJCIUPOBAHHUE», ONPEAEATh BUABI MOJEICH,
OIICHUBATh aJICKBATHOCTh MOJEIU MOJICIUPYEMOMY OOBEKTY U LIEISIM MOJICITUPOBAHUS;

HCIOJIb30BaTh I'padbl U AepeBbs A MOJACTUPOBAHUS CUCTEM CETEBOM M HepapXH4eCcKOu
CTPYKTYpPBI, HAXOJUTh KpaTyailluuii myTh B rpade;

BBIOMpATh CHOCOO MpEJCTAaBIICHUS TAHHBIX B COOTBETCTBUHU C TOCTaBICHHOW 3agaveit
(Tabnuipl, cxeMbl, TpaduKH, IUarpaMMBbl) C UCIIOJIb30BAaHHEM COOTBETCTBYIOUIUX MPOTPAMMHBIX
cpenctB 0OpabOTKH TaHHBIX;

WCIOJIb30BAaTh DJJEKTPOHHBbIE TaOMUIBl A7 oOpaOOTKM, aHanmu3a U BU3yalU3alUd
YHCIIOBBIX JAaHHBIX, B TOM 4YHCII€ C BBIJECIIEHHEM JMana3oHa TaOJIHIbl U YHOPSI0UYHMBAHUEM
(COPTHPOBKOI1) €T0 INEMEHTOB;

co3faBaTh W TPUMEHATH B DJIEKTPOHHBIX Tabmuuax Qopmynbl A pacd€ToB C
WCIOJIb30BAHMEM BCTPOEHHBIX apupMeTHuecKux (yHKIuUA (CyMMUpPOBaHME U TMOJCUET
3HAUEHWH, OTBEYAIOIIUX 3a/JlaHHOMY YCJOBHIO, CpelaHee apudMeThyecKkoe, TMOUCK
MaKCHUMAaJbHOTO ¥ MHUHUMAJIBHOTO 3HAaueHHs), aOCOJIFOTHOM, OTHOCHTENHHOW, CMEIIaHHON
ajipecalvy;

WCIOJIb30BaTh DJEKTPOHHBIE TAOMUIBl AJIS YHCICHHOTO MOJEITUPOBAHUS B MPOCTHIX
3a/layax U3 pa3HbIX MPEIMETHBIX 00TIacTei;



HCII0JIb30BATh COBPEMEHHBIE HHTEPHET-CEPBUCHI (B TOM YHCIE KOMMYHUKALIUOHHBIE
CepBUCHI, 00JauHBIC XPAaHWIMIIA JAHHBIX, OHJIAWH-TIPOrpaMMbl (TEKCTOBBIE W Trpaduyeckue
PEMaKTOPBI, Cpebl pa3pabOTKH)) B y4eOHOW U TIOBCEAHEBHOM JCSITEIILHOCTH;

NPUBOAUTH TPHUMEPHI HCIOJIB30BAaHMS Te€OMH(POPMAIIMOHHBIX CEPBHCOB, CEPBHCOB
TOCYJapCTBEHHBIX YCIYyr, 00pa3oBaTeiIbHBIX cepBUCOB MHTEepHETa B yueOHOI M MOBCEAHEBHOM
NeSITENIbHOCTH;

HCIIOJIb30BAaTh  pa3jMYHbIE CPEACTBAa 3alllUThl OT BPEJOHOCHOTO IPOTrPaMMHOIO
oOecrieyeHns, 3alIiIaTh MEPCOHAIBHYI0 HH(GOPMAIMIO OT HECAHKIIMOHUPOBAHHOTO JOCTYNA H
€ro IOCJIEACTBUI (pasriamieHusi, IOJMEHbI, yTpaTbl JAHHBIX) C YYETOM OCHOBHBIX
TEXHOJIOTUYECKUX M COLMAIbHO-TICUXOJIOTUYECKUX AacCIeKTOB HCII0JIb30BaHUS ceTH MHTepHer
(cereBasi aHOHUMHOCTB, ITU(PPOBON CJEll, AyTEHTUYHOCTh CYOBEKTOB M PECYPCOB, OMACHOCTh
BPEIOHOCHOTO KOJ1a);

pacrno3HaBaTh MOMNBITKM M TPEAyNpexJaTb BOBIEYEHHE ce€0sS M OKpYKaloUUX B
JNECTPYKTUBHBIE U KPUMMHAJIbHBbIE (JOPMBI CETEBOM aKTUBHOCTH (B TOM uHcje KUOepOyJUIMHT,
¢bumuHr).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KVIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne i/ HaumeHoBaHue pasaeioB " TeM Kontponbmbre | TpakTHueckue (uudpossbie)
NMPOrpaMmblI Bcero 5 p o0pa3oBaTe/bHbIE
padoTsI padoThI pecypesI
Paznea 1. llndpoBas rpamoTHOCTH
11 KoMmnbloTep — yHHMBEpcaibHOE YCTPOMCTBO 9 0 0 bubnuoreka HOK
' 00pabOTKM JaHHBIX https://m.edsoo.ru/7f41646e
bubnmmoreka LHOK
12 TporpamMe! it JaHHEIe 4 0 0 https://m.edsoo.ru/7f41646e
bubnnoreka HOK
13 Kommprotepibie cerH 2 0 0 https://m.edsoo.ru/7f41646e
Hroro mo pazueny 8
Pa3znesa 2. Teopernueckue 0CHOBbI HH(POPMATHKH
21 Nudopmarmst " nH(OpPMAITMOHHBIC 2 0 0 bubnuoteka LHOK
' IIPOLIECCHI https://m.edsoo.ru/7f41646e
bubnmmoreka IHOK
2.2 Hpencranenue undopmatm J 0 0 https://m.edsoo.ru/7f41646e
Hroro mo pazgeny 11
Pasznea 3. UndopmanmoHHbIe TEXHOJOTHH
bubnuoreka [HOK
3.1 TexcroBeIe 2OKyMEHTSI 6 1 0 https://m.edsoo.ru/7f41646e
bubnuoteka HOK
3.2 Kowmpiorepnas rpaguia 4 0 0 https://m.edsoo.ru/7f41646e
N bubnuoteka LHOK
3.3 MynbTuMenuiiHbIE TPE3EHTALINT 3 1 0 https://m.edsoo.ru/7f41646e
Hroro no pasneny 13
PeszepBHOE Bpems 2 1 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 34 3 0



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

8 KJIACC

KosaunyecTBo yacos DJIeKTPOHHbIE
. HaumeHoBaHue pa3zaesioB U TeM (uudposbie)
Ne n/m OporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKanecm/le 06pA30BATEIBHbIE
padoTsbI padoThbI pecypesI
Pa3nes 1. Teoperuyeckue 0oCHOBbI HHPOPMATHKH
bubmmoreka HOK
11 CHeTeMEI caHCIeHuA 6 . 0 https://m.edsoo.ru/7f418516
. bubnuoteka HOK
1.2 DNeMEHTB MaTeMAaTHYECKOU JIOTUKA 6 1 0 https://m.edsoo.ru/7f418516
Hroro mo pazgeny 12
Paszpnen 2. Anropurmsl M IPOrpaMMHPOBAaHUE
21 Hcnonnurenn 51 ITOPUTMBL. | 40 1 0 bubnuoreka [HOK
' AJITOPUTMHYECKUE KOHCTPYKIIUU https://m.edsoo.ru/7f418516
bubnmmoreka I[HOK
2:2 FI3BIK POTPaMMHPOBAHH J 0 0 https://m.edsoo.ru/7f418516
bubnmmoreka IHOK
23 AHAIIU3 AITOPHTMOB 2 0 0 https://m.edsoo.ru/7f418516
Hroro mo pazaeny 21
PesepBHOE Bpems 1 0 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 34 3 0



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

9 KJIACC

KosauvecTBO 4yacoB DJIeKTPOHHBbIE
Ne n/m E:;?;Zl;f;:::me pasieion " Tem Beero Kourpoasubie | [IpakTtuuyeckue E)%P[I)‘g:::;l::;lgbnm e
padoTsbI padoThI pecypesI
Paznea 1. llndpoBasi rpaMoTHOCTH
11 I'moGanpHas cerb MHTepHeT u cTpaTteruu 3 0 0 bubnuoreka HOK
0€301MacHOTO MOBEICHUS B HEM https://m.edsoo.ru/7f41a7d0
1.2 Pabota B nH(pOpPMAIIMOHHOM TTPOCTPAHCTBE 3 0 0 EH@I_HOTeKa HOK
ttps://m.edsoo.ru/7f41a7d0
Hroro mo pazueny 6
Paspnen 2. Teopernyeckue 0CHOBbI HHPOPMATHKH
2.1 MoenrpoBaHue Kak METOJT IO3HAHUS 8 1 0 BH6H_H0TeKa HOK
https://m.edsoo.ru/7f41a7d0
Hroro mo pazgeny 8
Pa3nen 3. ANropuT™Mbl M IPOrpaMMHUpPOBaHHe
3.1 PazpaboTka anropuTMoB U IporpamMm 6 1 0 BH6H_HOTeKa HOK
https://m.edsoo.ru/7f41a7d0
3.2 YIpaBIeHHe 2 0 0 ]r?tPtIngI:I/d/(r)r:iJI:jasoo.ru/7f4lLaI%I(§
Hroro mo pazgeny 8
Paznea 4. UndopmanmoHHbie TEXHOJIOTHH
4.1 DNIEeKTPOHHBIC TAOTHIIBI 10 1 0 ﬁtl/tI[G)JsI:I;I/(r);ZIEjasoo. ru/7F4 11‘;1[%1({)
47 NudopmanrionHsie TEXHOJIOT U Bl 4 0 0 bubnuoreka HOK
COBPEMEHHOM OOIIIECTBE https://m.edsoo.ru/7f41a7d0
Hroro no paszneny 11
PeszepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME | 34 3 0



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

IHOYPOYHOE INTAHUPOBAHMUE

7 KIIACC
KoJsmnuecTBo yacos Jata DJIeKTpOHHbIe HU(poOBBIE
Ne n/m | Tema ypoka Beero Konrtpoabubie | IIpakTtuyeckue W3ydenus o0pa3oBaTe/bHbIE
padoTsI padoThbI pecypchl
Kommbrorep - YHUBEPCAIBHOE
1| pasoraomee no nporpavie. Texs | 1 0 0 BumoTess oK
’ https://m.edsoo0.ru/8a1521d2
0€30MacHOCTH | TIpaBuUjia pabOThHl Ha
KOMTBIOTEpE 5.9
2 Hcropuss 1 coBpeMEHHbIE TEHICHIUU 1 0 0 bubnuoreka [HOK
Pa3BUTHS KOMIIBIOTEPOB 12.9 https://m.edsoo.ru/8a1523ee
IT
3 xowmoreps Mpasosar  oxpana 1 0 0 BiSmnoress LIOK
' https://m.edso0.ru/8a152826
MpOrpaMM U JaHHBIX 19.9
4 @aiinibl ¥ nanku. OCHOBHBIE ONIEpalun 1 0 0 Bbubanorexa HOK
¢ daiiaMu U mankaMmu 26.9 https://m.edsoo.ru/8al52a74
5 ApxuBanus AaHHbIX. Mcnons3oBaHue 1 0 0 Bbubanorexa HOK
[IPOrpaMM-apXHBaTOPOB 3.10 https://m.edsoo.ru/8al52cfe
6 KomnbrorepHsie BUPYCHI nioy 0 0 bubnuoteka [HOK
AHTHBHPYCHBIC IIPOrPAMMBI 10.10 https://m.edsoo.ru/8a152f74
7 KomnbrorepHsie CETH. [Touck 1 0 0 bubnuoTeka [HOK
uHbopmanuu B cetu MHTEpHET 17.10 https://m.edsoo.ru/8a153244
CepBI/ICEI WHTEPHET-KOMMYHUKALIUH. EubmoTexa [IOK
8 CereBoil ITHUKET. Crpareruu | 1 0 0 .
https://m.edso0.ru/8a153460
Oe3omacHOTO ToBeAcHUs B IHTepHETE 24.10
bubnuoreka HOK
; Mugopmarus u nanwsie ! 0 0 28.10 https://m.eds00.ru/8a161966
bubnuoreka LHOK
10 HMugopmanmonreie mponecce! . 0 0 7.11 https://m.edsoo.ru/8al6le2a
11 PazHooOpasue s3bIkoB W andasuroB. | 1 0 0 1411 bubnuoreka I[TOK



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
https://m.edsoo.ru/8a161966
https://m.edsoo.ru/8a161e2a

EctecTBeHHbIe U (hOpMAIbHBIE S3BIKH

https://m.edsoo.ru/8al6lfec

JBonunsiii andasut. [IlpeodbpazoBanue

bubnuoreka [HOK

12 100010 andaBuTa K JBOMIHOMY 21.11 https://m.edso0.ru/8a162186
13 KH(E);ZFTIC)IT(E)T;II)GGH Eeeu( TeKCle)aBH II;H)III)I;OI/IIIHOI\I?I Bubnuozeka HOK
https://m.edso0.ru/8a162316
andasure 28.11
14 Equannsl u3mepenust nHpopMauu u bubnuoreka [HOK
CKOPOCTH TIepellauyl TAaHHBIX 5.12 https://m.edsoo0.ru/8a16249c
15 Konnposanue tekcroB. PaBHOMEpHBIE bubnuoreka [HOK
Y HEPaBHOMEPHBIE KO/IbI 12.12 https://m.edso0.ru/8a1625f0
16 JlexomupoBaHme COOOIIIEHHUI.
NudopmanrionHslil 00bEM TEKCTa 19.12
17 Hudposoe MIpeACTaBICHUE bubnuoteka [HOK
HEMPEPBIBHBIX JaHHBIX 26.12 https://m.edsoo0.ru/8a162848
KoaupoBanue I[BETA. OrneHka
18 MH(POPMAITMOHHOTO 00béMa bubnuoteka I[HOK
rpadUUecKuX JaHHBIX IS PACTPOBOTO https://m.edsoo.ru/8a1629ec
n300pakeHUs 16.1
19 KonupoBanue 3Byka bubmotexa HOK
23.1 https://m.edsoo.ru/8al162b72
20 patore mo tewe “Mipercrammene ubmiotexa LIOK
" https://m.edso0.ru/8a162d02
nHpopmanuu' 30.1
N e R, e
https://m.edsoo.ru/8al62e7e
rporeccope 6.2
22 dopmaTupoBaHue TEKCTOBBIX bubnuoreka HOK
JOKYMEHTOB 13.2 https://m.edsoo.ru/8al162fe6
23 [Tapamerpel cTpanuupl. Crnucku u bubnuoreka I[HOK
TaONUIBI 20.2 https://m.edsoo.ru/8a1632d4
24 BcTaBka HETEKCTOBBIX OOBCKTOB B bubnuoreka LHOK
TEKCTOBBIE JOKYMEHTBI 27.2 https://m.edso0.ru/8a1632d4



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
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

I/IHTCHHCKTyaJIBHBIe BO3MOXXHOCTH

25 COBpEMEHHBIX  cucTteM 00Opabotku | 1
TEKCTOB 6.3
26 | om0 rewe Coxemommes| 1 BuGmorera LOK
https://m.edso00.ru/8a1635c2
JIOKYMEHTBID» 13.3
27 Omneparuun pesaktupoBanus bubnuoteka [HOK
rpaguyeckux 00bEKTOB 20.3 https://m.edsoo0.ru/8a1639d2
28 I'padmueckuit pemaxrtop. Pacrposbie 1 bubnuoreka [HOK
PHCYHKH 27.3 https://m.edso0.ru/8a163874
bubnmmoreka HOK
29 Bexropras rpaguxa 1 10.4 https://m.edsoo.ru/8a163b30
O606Hv1eHHe it CUCTEMATHU3ALIUSI EuGmorexa ITOK
30 3Hanuii 1o Teme «KowmmbprorepHas | 1 .
https://m.edso0.ru/8a16404e
rpadukay. [IpoBepounas pabota 17.4
bubnmoreka [HOK
31 Hrorosas koHTposIbHAs paboTa 1 24.4 https://m.edso00.ru/8a164828
30 IloaroroBka MYJIbTUMEIUITHBIX 1 Bbubanorexa HOK
MIpe3eHTaIHI 8.5 https://m.edsoo.ru/8al1642c4
33 {;[061?:3;;{ Ha?‘IBHBIX aIIiIE-llbIX aHm::asﬁ 1 Eubmiorexa HOK
yA Y A ’ I https://m.edso00.ru/8a164472
Y TUTIEPCCHIIIOK 15.5
3 | ouaah no Toxe Mymrmesmainnee | 1 buGmnotexa LOK
y 2 https://m.edso00.ru/8a164652
MIPE3CHTALINI 225
OBILIEE KOJIMYHECTBO YACOB IIO 34

I[TPOTPAMME



https://m.edsoo.ru/8a1635c2
https://m.edsoo.ru/8a1639d2
https://m.edsoo.ru/8a163874
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 KVIACC

KoaudecTBo 9acoB

DJIeKTpOHHbIe HUppoBbIE

Ne n/m | Tema ypoka Beero Konrpoabubie | [IpakTuuyeckue i[:;;eﬂnﬂ o0pasoBaTejibHbIe
padoTsI padoThbI pecypchl
1 Heno3uunoHnHele W MO3WIIMOHHBIE 1 0 0 bubnmmoreka HOK
CHCTEMBI CUHCIICHHS 2.9 https://m.edso0.ru/8a1649e0
2 Pa3Bepryras gopma 3amucu uncia 1 0 0 9.9 Eggg?/ﬁzléi,oo.ru /8a165f[l§?31 12<
3 igzgﬁ{e?nqec;p?ec TeMaonep:?;(I:/IHeHHﬂB. 1 0 0 bubmorexa LOK
. https://m.edsoo0.ru/8a164d96
JIBOWYHON CUCTEME CUNCIICHUS 16.9
4 [IlecTHaguaTepuyHas ¥ BOCbMEpPUYHAsS 1 0 0 bubnuoreka [HOK
CHCTEMBI CUHCIICHHS 23.9 https://m.edso0.ru/8a16549¢
5 BxoHas koHTposbHAS paboTa 1 1 0 30.9
6 O0001IeHre U cucTEMAaTU3aNs SHAHUA 1 0 0 Bbubanorexa [HOK
1m0 TeMe «CUCTEMBI CUMCIICHHSDY 7.10 https://m.edsoo.ru/8a16564c
bubnuoteka OK
7 Jlornueckue BHICKA3bIBAHUSI 1 0 0 14.10 https://m.eds0o.ru /8a16L517fa
8 Jlormyeckue omnepanud «w», «UIN», 1 0 0 bubanoreka HOK
«HE» 21.10 https://m.edsoo0.ru/8al165b56
9 OnpeneneHre UCTUHHOCTH COCTaBHOIO 1 0 0 bubanorexa HOK
BBICKA3bIBAHUS 11.11 https://m.edsoo.ru/8a165cf0
10 Ta0auiel HCTUHHOCTH 1 0 0 18.11
12 KontponpHas  pabora 1o  TeMme 1 1 0 bubnuoreka HOK
«DneMeHTBI MAaTEMATHYECKOM JIOTHKI) 2.12 https://m.edso0.ru/8a178c38
13 ITonarue anropurma. Mcnonnurenu 1 0 0 bubnuoreka I[HOK
JITOPUTMOB 9.12 https://m.edsoo.ru/8a17949e
14 CaoiicTBa anropuT™Ma. CrniocoOsr 1 0 0 bubnnoreka [HOK
3aIlUCH aJITOpUTMa 16.12 https://m.edso0.ru/8a179606



https://m.edsoo.ru/8a1649e0
https://m.edsoo.ru/8a164ba2
https://m.edsoo.ru/8a164d96
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
https://m.edsoo.ru/8a178c38
https://m.edsoo.ru/8a17949e
https://m.edsoo.ru/8a179606

AnropurMuueckas KOHCTPYKLUSA

15 «cneoBaHuey. JINHEMHbBINA alropuTM 23.12
AnropuT™MHUYECKas KOHCTPYKITHSI
16 «BETBJICHUE»: TIOJHAS MW HEMOJHAs
hopmbI 30.12
17 AnroputMuueckas KOHCTPYKLIHS bubnuoteka [HOK
«IIOBTOPEHHEY 13.1 https://m.edsoo.ru/8a17998a
18 dopmabHOE WCIIOTHCHHE AJITOPUTMA bubmorexa LOK
20.1 https://m.edsoo.ru/8al79aac
Pa3paboTka HECIOXKHBIX aIrOPUTMOB C
19 HCIIOJIb30BAHUEM [IUKJIOB JUTSE bubnmmoreka HOK
yIpaBICHUS bopManbHBIMU https://m.edsoo.ru/8al79elc
HCTIOJTHATEIISIMA 27.1
Pa3paboTka HECNOKHBIX aIrOPUTMOB C
20 HUCIIOJIb30BAHNUEM IIMKIIOB U BETBICHUU bubnmmoreka HOK
Ui yopaBieHHs — (GOpMalbHBIMHU https://m.edsoo.ru/8al79elc
HCTIOJTHUTEISIMU 3.2
21 BrimonHenue anroputMoB bubmmorexa HOK
10.2 https://m.edsoo.ru/8al7a06a
O0001IeHrEe U cucTEMaTU3aysl SHAHUA Eu6moTexa [IOK
22 o teme «VICroJIHUTEeNn U aIrOPUTMBI. .
https://m.edsoo.ru/8al7al8c
AJTOPUTMHUYECKHE KOHCTPYKITUM 17.2
23 S3pik  mporpammupoBanus. Cucrema
MIPOTrPaMMHUPOBAHUS 24.2
[TepemeHHbIe. Omnepatop
24
MIPUCBAMBAHUS 3.3
[IporpammupoBanue JIUHEHHBIX
25
JITOPUTMOB 10.3
26 Pa3paboTka mporpamMm, coaepxKaimux
OIIEpaTOp BETBJICHHUS 17.3
27 Jmanorosas oTiajika mporpaMmm 24.3
28 [{uka ¢ ycioBueM 7.4



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
https://m.edsoo.ru/8a17a18c

Bbubnuoreka [HOK

29 Huier ¢ nepementor . 14.4 https://m.edsoo.ru/8al7ac4a
bubnuoteka OK
30 OGpaboTia CHMBOILHEIX AGHHAIX . 214 https://m.edsoo.ru/8al?§d6c
31 O0o01IeHre U cucTeMaTH3aIus 3HaHUH 1 bubnuoteka [HOK
10 TeMe «SI3bIK MPOrpaMMHUPOBAHUSI 28.4 https://m.edsoo.ru/8al7ae8e
bubnuoteka OK
32 Hrorosas KOHTpOILHAT padoTa . 5.5 https://m.edsoo.ru/8a17]l3[456
Anamu3 anroputMoB. OmpejeneHue
33 BO3MOXHBIX  PE3yJIbTaToOB  PabOTHI 1 bubnuoreka [HOK
AITOPUTMA TPU 33J]AHHOM MHOXECTBE https://m.edsoo.ru/8al7afa6
BXOJIHBIX JAHHBIX 125
AHammu3  anroputMmoB. OmnpeneneHue
34 BO3MOXKHBEIX BXOJTHBIX JIaHHEBIX, | 1
MIPUBOIALINX K JAHHOMY PE3YJIbTaTy 19.5
OBUIEE  KOJIMYECTBO YACOB TIIO 34

I[TPOTPAMME



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

9 KJIACC

KoaudecTBO 4acoB

Jara

DJIeKTpOHHbIe HUppoBbIE

Ne n/m Tema ypoka Beero Konrpoabubie | [IpakTuuyeckue w3ydenus o0pasoBaTejibHbIe
padoTsI padoThbI pecypchl
1 I'mo6anwsHas cetb MuTepHET. IP-anpeca 1 0 0 bubnuoteka [HOK
y3510B. bosbinne naHHbIe 3.9 https://m.edsoo.ru/8a17b578
bubnnoreka [HOK
2 Mugopmanmonmas Gesonacsocts . 0 0 10.9 https://m.edso0.ru/8a17b690
VYyer nonstus 00 MHPOPMAIIMOHHOM
3 0€301acHOCTH pu CO3MAHMM | 4 0 0 bubnuoteka [HOK
KOMILJICKCHBIX UHPOPMAIIMOHHBIX https://m.edsoo.ru/8al7b7bc
00BEKTOB B BUJIE BEO-CTPAHMUI] 17.9
bubnmmoreka HOK
4 Bxonwas kouTposLHas padoTa 1 . 0 24.9 https://m.edsoo.ru/8al17b8e8
Ob6naunbie _ TEXHOJIOTHH. EuGmorexa ITOK
5 Ucnonw3oBanne onmaitH-opuca st | 1 0 0 ]
https://m.edsoo.ru/8al7bale
pa3pabOTKH JTOKYMEHTOB 1.10
O0001eHne u cUCTEMAaTU3aLH
6 Thwteprer u crparerun Gesonacrora| 1| 0 0 BumoTeks LIOK
p paret https://m.edsoo.ru/8al7bb36
noBeAeHus B Hel», «Pabora B
MH(POPMAITMOHHOM TTPOCTPAHCTBE)» 8.10
7 Monenn Hu MOJEUPOBAHUE. 1 0 0 bubnuoreka HOK
Knaccudukaiun Mo aeneit 15.10 https://m.edso0.ru/8al7be06
bubnuoTeka HOK
8 Tabmermsie Mozienu . 0 0 22.10 https://m.edsoo.ru/8al7c04a
PazpaGoTka onHOTAOMUYHOM  Ga3bl
9 nanablX. CocraBieHue 3ampocoB k| 1 0 0
0a3e TaHHBIX 5.11
I'pad. Becoas marpuua rpada. lnuna
10 1 0 0
NyTH MEXAy BeplIMHaMHM Tpada. 12.11



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/8a17c04a

Beluncnenue kosMuecTtsa IyTed B
HaIPaBJIICHHOM alMKINYECKOM Trpade

HepeBo. Ilepebop BapuaHTOB C

1 MTOMOIIIBIO JIEpEeBa 19.11
12 MatremaTnueckoe MOJICIIMPOBAHKE bubnmorexa HOK
26.11 https://m.edso0.ru/8al7¢392
13 Drarnbl KOMITHIOTEPHOTO bubnuoteka [HOK
MOJICTUPOBAHHSI 3.12 https://m.edsoo.ru/8al7c4aa
O6O6HUICHI/IG i CHCTEeMaTH3aIis EuGIoTeKa ITOK
14 3HaHUU N0 TeMe «MoaenTupoBaHNue KaK httos://m.ed /8217c9c8
pPS://m.edso0.ru/ocal/CcyC
METOJI IO3HAHUS 10.12
Pa3Ouenne 3amaun Ha MOA3aJa4H.
15 | e o meromaosasmen Buoterca LIOK
. https://m.edsoo.ru/8al7cb12
BETBJICHH, LUKJIOB u
BCTIOMOTATEIbHBIX AJITOPUTMOB 17.12
16 OnHOMEpPHBIE MaCCHUBBI bubmmorexa HOK
24.12 https://m.edsoo.ru/8al7cc3e
17 TumoBeie  anropuTMbl  00pabOTKH bubnuoteka I[HOK
MacCHBOB 14.1 https://m.edso0.ru/8al7cd60
18 CopTupoBKa MaccuBa 21.1
bubnuoreka LHOK
19 ObpaboTKa MOTOKA JAHHKIX 28.1 https://m.edsoo.ru/8al17d01c
O06006111EHNE u cucTeMaTU3aus
20 3HaHui. KoHTposIbHAs paboTa mo Teme bubanoreka HOK
«Pa3paboTka aITOPUTMOB u https://m.edsoo.ru/8al7d1ca
IIporpaMm» 4.2
21 VYnpasnenue. Curnan. OOpaTHast CBsI3b 11.2 Eﬁg;?/ﬁzzioo.ru /8a17I(Ji:%I(<3
22 Po6oTu3npoBaHHbIE CHCTEMBI bubnmorexa HOK
18.2 https://m.edsoo.ru/8al17d602
23 OneKTpOHHBIE TaOJIHUIIBL. Tunsl 25.2 bubnuoreka I[TOK



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
https://m.edsoo.ru/8a17d01c
https://m.edsoo.ru/8a17d1ca
https://m.edsoo.ru/8a17d4d6
https://m.edsoo.ru/8a17d602

JaHHBIX B  SYCHKAX AJICKTPOHHOM https://m.edso0.ru/8al17d710
TaOJIUIIBI
24 PengaktupoBanne u QopmaTtupoBaHHe 1 bubnuoreka [HOK
TaOJIHUIL 4.3 https://m.edso0.ru/8al17d832
BcerpoeHHBI KITUH ST TIOMCK:
25 M;KI;IC/)I:/IyMae Sfl)ggnina ImcyMlv?HC 12 1 bubmmorexa LOK
’ ’ https://m.edso0.ru/8a17d990
CpeHero apu(pmMeTHIECKOTO 11.3
26 CoptupoBka u ¢uiabTpaus JaHHBIX B 1 bubnuoteka [HOK
BBIJIEJIEHHOM JIAaITa30He 18.3 https://m.edsoo.ru/8al7db70
27 [TocTpoenue auarpaMm u rpaukoB B 1 bubnuoreka [HOK
AIIEKTPOHHBIX TAOTHIIAX 25.3 https://m.edsoo.ru/8al7e08e
28 OTtHOCHUTENbHAS, aObCcoyoTHasT | 1 bubnuoteka [HOK
CMEIIIaHHAsl aJpecarfust 8.4 https://m.edsoo.ru/8al7e2b4
29 YcnoBHbIe BBIYHMCIIEHUS Bl bubnuoteka [HOK
AIIEKTPOHHBIX TAOIHIIAX 15.4 https://m.edsoo.ru/8al7e6ba
30 O6paboTka 0obIIMX HAOOPOB AAHHBIX | 1 bubmmorexa HOK
22.4 https://m.edsoo.ru/8al7e87c
31 Hrtorosas koHTpoJbHAS paboTa 1 6.5
30 Yuciaennoe MO/JICTTUPOBAHUE B 1 Bbubanorexa HOK
AIIEKTPOHHBIX TAOIHIIAX 29.4 https://m.edsoo.ru/8al7eaca
3| poren eomontmen wnpe. erpormn, | 1 BuGoterca LIOK
’ ’ https://m.edsoo.ru/8al7ed54
peruoHa 135
PezepBubiit  ypok. OO0oOuieHue u Bu6morexa ITOK
34 cucreMaru3anus. Urorosoe | 1 ]
https://m.edsoo.ru/8al7ee6c
MTOBTOPCHHE 20.5
OBILIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME



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
https://m.edsoo.ru/8a17eaca
https://m.edsoo.ru/8a17ed54
https://m.edsoo.ru/8a17ee6c

IHOYPOYHOE IVTAHUPOBAHMUE

IPOBEPAEMBIE TPEBOBAHHS K PE3YJBTATAM OCBOEHHSA OCHOBHOM
OBPA3OBATEJIbHOM ITPOTPAMMBI

7 KIIACC
Kon .
HpoBepsieMOro IIpoBepsiemble _HpeAMeTHbIe  Pe3yJIbTaThl  OCBOEHHs  OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMBbI OCHOBHOT'0 00111eTr0 00pa30BaHus
pe3yJabTara
1 ITo reme «IludpoBas rpaMOTHOCTHY
[TosicHATh Ha puMepax CMBICTI MOHATHI «AH(pOpMALIHS,
1.1 «H(GOPMAIIMOHHBIA TIpoliecc», «oOpaboTka HHPOpMAIUMY», «XPAHEHUE
nHpOpMaumny, «Irepeaada HHPOPMALIHI
19 [IpuBOUTE TIPUMEPHI COBPEMEHHBIX YCTPOWCTB XpaHEHUS W Teperadd
' nH(OPMAINH, CPABHUBATH WX KOJMYECTBCHHBIC XapaKTePUCTHKHU
[Tonygyats ®  wucmosb30BaTh  WMH(OpPMAIMIO O  XapaKTEPUCTHKAX
1.3 MEePCOHAIBHOTO KOMIIBIOTEpa M €ro OCHOBHBIX JJeMeHTax (mpoiieccop,
OTiepaTHBHAS MaMATh, TOJTOBPEMEHHAs aMsTh, YyCTPOHWCTBA BBOJIa-BHIBO/IA)
14 COOTHOCHUTH XapaKTEPUCTHKH KOMITBIOTEpA C 3a/ladaMu, PEIIaeMbIMH C €T0
TTOMOTIIHIO
OpueHTHpOBaThCS B HEPAPXUUYECKOM CTPYKType (DailyioBoit  CUCTEMBI
15 (3amuchIBaTh TOJTHOE UMs (aiina (kaTaiora), myTh K (¢airy (kaTajory) 1o
HMEIOIIEMYCS OTIMCaHUIO (ainoBoit CTPYKTYPBI HEKOTOPOTO
MH(OPMALIMOHHOTO HOCHUTETIS)
PaGotate ¢ (ailioBOl CHCTEMOW TEPCOHAIBHOTO KOMIBIOTEpA C
16 WCIIONb30BaHUEeM Trpaduueckoro wuHTep(deiica: co3gaBaTh (KOMUPOBATH,
' nepeMenaTb, NepPeUMEHOBBIBaTh, YAAISATh W apXUBUpPOBaTh Gailibl U
KaTaJjoru, UCIOJIb30BaTh AHTUBUPYCHYIO MPOTPaMMYy)
Uckare undopmanuio B uTepHeTe (B TOM 4Hcie O KIHOYEBBIM CIOBaM, 110
U300paKEHHI0), KPUTHUUYECKM OTHOCUTBbCS K HaWJACHHOW uH(OpMAaIHH,
1.7 OCO3HaBaTh OMACHOCTh [UIsl JIMYHOCTH U OOIIECTBa PacHpOCTpaHEHUs
BpPEIOHOCHOM  MH(pOpPMalnMU, B TOM 4YHCIE OSKCTPEMHUCTCKOTO U
TEPPOPUCTUYECKOTO XapaKTepa
1.8 [ToHnMaTh CTPYKTYpy apecoB BeO-pecypcoB
1.9 Hcnonb30BaTh COBpEMEHHBIE CEPBUCHI HHTEPHET-KOMMYHUKALIUN
Cobmonath TpeGoBaHusi 0e30MacHON AKCIUTyaTallMM TEXHHUYECKUX CPEICTB
UH(GOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTUN, COOTIOAATh CETEBOU
1.10 ATUKET, 0a30BbIe HOPMbI MH(DOPMAIMOHHOW ITHKH W IpaBa IpH paboTe ¢
OPWIOKEHUAMU Ha JOOBIX ycTpoilicTBax u B VHTepHeTre, BBHIOMpAThH
0e30MacHbIe CTpaTeTuu MOBEJICHUS B CETH
[IpumeHsaTr MeTOAbl NPOGUIAKTHKHA HETaTUBHOTO BIHUSHUS CPEJCTB
1.11 UHQOPMALIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOIMH Ha 370pOBbE
M0JIb30BaTENs
2 ITo reme «TeopeTnueckue 0CHOBBI HHPOPMATUKI
KomupoBate u nekogupoBaTh COOOIMIEHUS 1O 3aJaHHBIM TpPaBUIIAM,
2.1 JEMOHCTPUPOBaTh MOHMMAaHHWE OCHOBHBIX TPHUHIUIIOB  KOJWPOBAHUS
uHGOPMAIIMU PA3TUYHON IPUPOJIBI (TEKCTOBOM, rpauecKoi, ayamo-)
29 CpaBHUBaTh JJIUHBI COOOIIEHWH, 3aMMCAHHBIX B Pa3W4YHBIX aldaBHUTaX,
' OTIEpUPOBATh E€NWHUIIAMHU HW3MepeHus: uHpopmanuoHHOro o0BEMa U




CKOPOCTH MepeJauM TaHHBIX
23 OrneHuBaTh W CpaBHHBATh pPa3Mepbl TEKCTOBBIX, I'PaUUECKUX, 3BYKOBBIX
¢aiinoB u Buaeodaition
3 ITo reme «MHGpOPMAITMOHHBIE TEXHOJIOTHID)
[IpencraBnste pe3ynbTaThl cBOEH JIeSTeTbHOCTH B BUJIC
3.1 CTPYKTYPUPOBAHHBIX HJUIIOCTPUPOBAHHBIX JOKYMEHTOB, MYJIbTUMEIUUHBIX
MpE3eHTALHI
8 KUIIACC
Kon .
HpoBepsieMoro IIpoBepsiemble _TpeAMeTHbIe  Pe3yJIbTaThl  OCBOEHHs — OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus
pe3yJabTara
1 ITo Teme «TeopeTnueckue 0CHOBBI HHPOPMATHUKI
11 [losicHsaTh Ha mpuMepax  pa3idyusg MEXKIYy TMO3UIMOHHBIMU U
HETIO3UITMOHHBIMUA CUCTEMaMH CUHUCIICHUS
3anuceiBaTh M cpaBHHMBaTh Lenble ynciaa or 0 go 1024 B paznnuHbIX
1.2 MO3UIIMOHHBIX CUCTEMAaxX CUUCIICHUS (C OCHOBaHUAMHM 2, 8, 16), BBITIOJIHATH
apudMeTHYECKHUEe OTepaIiui HaJ HUIMHU
13 PackppiBaTh CMBICT MOHSTHA «BBICKA3bIBAHHEY, <JIOTHYECKAs OTEpaIus»,
«JTOTUYECKOE BBIPAKEHUE)
3anuchIBaTh JIOTUYECKUE BBIPAXKEHUS C WCIOJb30BAaHUEM JTU3BIOHKIIUH,
14 KOHBIOHKLIMA 1 OTPHLAHWA, ONPEAENATL MCTHHHOCTb  JIOTHYECKHX
BBIPOKEHUH, €CIM HM3BECTHbl 3HAYEHUS HCTUHHOCTH BXOJSALIUX B HEro
MIEPEMEHHBIX, CTPOUTH TAOIHIIBI ICTUHHOCTH JUISI JOTHYECKUX BhIPaXKEHUI
2 ITo Teme «AJTOPUTMBI U IPOTPAMMHUPOBAHHEY
PackpbiBaTh CMBICIT MOHATHI «UCHOTHUTENbY, «AITOPUTM», «IIPOTPaMMay,
2.1 MMOHMMAs Pa3HUILy MEXIY YHOTpeOJIeHUEM STHUX TEPMHHOB B OOBIICHHOM
peuu u B uHbOpMaTHKE
29 OnuceiBaTh AITOPUTM DPELIEHUS 3a/la4d PA3JIMYHBIMU CIIOCOOAMHU, B TOM
’ 4yClIe B BUJIE OJIOK-CXEMBI
CocTaBisTh, BBHINOJHATH BPYYHYIO U Ha KOMIIbIOTEpE HECIOKHbIE
2.3 QITOPUTMBI C HUCHOJB30BAHHMEM BETBJICHUW U IHMKJIOB [UIS YIPABICHUS
UCTIOJTHUTEIIIMU
Hcnonb3oBaTh KOHCTAHTHI U MEPEMEHHBIE PA3IMYHBIX THUIOB (YUCIOBBIX,
24 JIOTUYECKHX, CHUMBOJIBHBIX), a TaKXKe COJAepXKallhue UX BBIPAKECHHUS,
UCIO0JIb30BATh ONEPaTOp MPUCBAUBAHUS
o5 Hcnonb3oBate mnpu pa3paboTKe MporpaMM JIOTHYECKHE 3HAYCHHUS,
OTiepallu ¥ BHIPAKEHUS C HUMH
AHanu3upoOBaTh MPEAIOKEHHbIE AITOPUTMbI, B TOM YHCIE OINPEACIATH,
2.6 KaKUe€ pe3yabTaTbl BO3MOXHBI MPU 3aJJaHHOM MHOXECTBE HCXOIHBIX
3HAYEHUM
Co3maBaTh M OTJIAXHMBATh MPOTPaMMbl HAa OJHOM M3  SI3bIKOB
nporpammupoBanus (Python, C++, Ilackamb, Java, C#, IllkonbHbrii
27 AnroputMuueckuit  SI3bIK), pearu3yrolHe  HECIOXHbBIE  aNTOPUTMBbI
00pabOTKM YUCIIOBBIX JAHHBIX C UCHOJB30BAaHUEM ITUKJIIOB U BETBIICHUH, B
TOM YHCJIE PEANM3YIOIINe MPOBEPKY ACIUMOCTH OJIHOTO IIEJIOr0 YMcia Ha
Jpyroe, MPOBEpKY HATYpaJbHOTO YKCIa Ha MPOCTOTY, BhIACNEHUs udp U3




HaTypaJIbHOT'O YK CJia

9 KNIACCA

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMeTHbIC pe3yJdbTaThbl O0CBOCHHUHA OCHOBHOM
Oﬁpa3OBaTeJIBHOI71 nporpamMmMmsbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1

ITo reme «IludpoBas rpaMOTHOCTHY

1.1

Hcnonb3oBaTh  COBpPEMEHHBIE  HMHTEPHET-CEPBUCHI (B TOM  YHCIE
KOMMYHHUKAIIUOHHBIE CEPBUCHI, OOJauHble XPAHUJIMUINA JaHHBIX, OHJIAWH-
IpOrpaMMsbl (TEKCTOBBIE U rpapUuecKue pelakToOpbl, Cpeabl pa3paboTKU) B
y4eOHOM U OBCETHEBHOM J1€ATEIbHOCTH

1.2

[IpuBouTE TpHUMEpHl HCHOJB30BaHUSA T'€OMH(OPMAIMOHHBIX CEPBHUCOB,
CEpBUCOB  TIOCYNApCTBEHHBIX  YCJIyr, OOpa30BaTENbHBIX  CEPBHCOB
WHTepHera B yueOHOM U MOBCETHEBHOM AESITEILHOCTH

1.3

Hcnonp3oBare  pa3inyHble  CpPEeACTBA  3allUTBl  OT  BPEIOHOCHOTO
MPOTPAaMMHOTO OO€eCIeUeHusl, 3alIUIIaTh MEPCOHATbHYI0 UH(HOPMAIUIO OT
HECAHKITMOHUPOBAHHOTO JOCTylla M €ro TOCIeACTBUN (pasriamieHus,
MOJMEHBI, yTpaThl JaHHBIX) C Yy4ETOM OCHOBHBIX TEXHOJIOTHYECKUX U
COIMAJIBHO-TICUXOJIOTHYECKUX ACMEKTOB HCIOJb30BaHusl cetu MHTepHer
(ceTeBass aHOHMMHOCTH, IU(POBON Ciel, AYTEHTUYHOCTh CYOBEKTOB H
pPECypCcoB, OIACHOCTh BPEIOHOCHOTO K0/1a)

1.4

PacriosHaBaTth TOTMBITKM W TPEIyNPEekKJIaTh BOBJICUeHHE ceOI W
OKPYXKAIOIIUX B JCCTPYKTUBHBIE W KPUMHHAIBHBIE (OPMBI CETEBOM
AKTUBHOCTH (B TOM YHCJIe KHOSpOY/UTMHT, (DUIIIUHT)

ITo Teme «TeopeTndeckne 0CHOBBI HHPOPMATHUKI

2.1

PackppiBaTh CMBICIT TIOHSATHH «MOJETBY», «MOJICIUPOBAHUEY», OIMPEACIATH
BHJBl MOJICNIEH, OILIGHMBATh aJICKBAaTHOCTh MOJICTH MOJICTUPYEMOMY
00BEKTY U LIESAM MOJCITUPOBAHUS

Hcnonb3oBath rpadsl U nepeBbs A MOJAEIUPOBAHUS CHCTEM CETEBOU U
UEepapXUYECKOM CTPYKTYpPbI, HAXOAUTh KpaT4alliuii myTh B rpade

[To Teme «ATOPUTMBI U IPOTPAMMUPOBAHUE

3.1

PazouBats 3a/lauy Ha mnoasagavur, COCTABJIATH, BBIIIOJIHATL BPYYHYIO M HaA
KOMIIBIOTEPE HECCIIOXKHBIC aJI'OPUTMbI C HCIIOJIb30BAHUEM BeTBHeHHﬁ,
LUKJIOB U BCTIOMOTI'aTCJIbHbIX aJITOPUTMOB JJISI YHPABJICHUS UCIIOJIHUTCIIAMUA

3.2

CocTaBisTh H  OTJI@KUBATh MPOrPAMMBI, PEAIU3YIOUIUE THUIIOBBIE
QITOPUTMBI 0OPaOOTKH YUCIIOBBIX MOCIEIOBATEIBHOCTEN UIH OJTHOMEPHBIX
YHUCIIOBBIX MAacCCHUBOB (IIOMCK MaKCUMYMOB, MHUHHUMYMOB, CyYMMBI WIIU
KOJIMYECTBA AJIEMEHTOB C 3a/IaHHBIMH CBOMCTBAaMH) Ha OJIHOM M3 SI3bIKOB
nporpammupoBanus  (Python, C++, Ilackams, Java, C#, IlIkonbHbIi
AnroputmMuueckuii SA3bIK)

IIo Teme «I/IH(I)OpMaI_[I/IOHHBIe TCXHOJIOTHUH))

4.1

Boeibupate cnoco® mpencTaBieHHs  JTaHHBIX B COOTBETCTBHHM  C
MOCTABIIEHHOW 3ajaueil (TaOiuipl, CXeMbl, TpauKu, JUarpammbl) C
UCIIOJIb30BAHUEM COOTBETCTBYIOIIUX MPOTPAMMHBIX CPEICTB 00pabOTKU
JAHHBIX

4.2

Hcnonb3oBaTh 3JE€KTPOHHBIE TaOMUIBl JUis OOpabOTKM, aHanu3a u
BU3YaJIM3aI[MM YUCIIOBBIX JAHHBIX, B TOM UYHUCIIE C BBIJCICHUEM JMana3oHa
TaOJIMILIBI M YIOPSJOYMBAHUEM (COPTHPOBKOM) €ro 3JIEMEHTOB




Co31aBaTh U IPUMEHSTH B AIEKTPOHHBIX TaOnuuax GopMyibl ISl pacyéToB
c HCII0JIb30BAaHUEM BCTPOEHHBIX apruMeTHIECKUX GbyHKIMN

4.3 (cymMupoBaHHE U MOACUYET 3HAYEHUI, OTBEUAIOIIMUX 33JaHHOMY YCIIOBHIO,
cpeanee apudmMeTHuecKoe, MOUCK MAaKCUMAJIBHOTO ¥ MHHHMMAJIBHOTO
3HAUYEHUS), A0COTIOTHOM, OTHOCUTEIILHOM, CMEIIAHHOH aJIpecaliu

44 Hcnonb30BaTh 37€KTPOHHBIE TAOIUIIBI AJI1 YUCJIEHHOTO MOJIEIMPOBAHUS B

IPOCTHIX 33/1a4axX U3 pa3HbIX IPEIMETHBIX oOsacTeit




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

7 KJIACC

Kox

HpOBepﬂeMblﬁ JIEMECHT COACPKAHUA

1

udposas rpaMOTHOCTH

1.1

KommbloTep — yHUBEpcalbHOE BBIUHCIMTENBLHOE YCTPOMCTBO, paboTaromee I0
nporpamme. THIIBI KOMIBIOTEPOB: MEPCOHAIBHBIE KOMIIBIOTEPHI, BCTPOCHHBIC
KOMIIBIOTEPHI, CYIIEPKOMITBIOTEPBl. MOOUIIbHBIE ycTpolicTBa. TexHuka 0e301macHOCTH
Y TpaBmiIa pabOThI HA KOMITBIOTEPE

1.2

OcHOBHbBIE KOMIIOHEHTBI KOMIIbIOTEpA U UX Ha3HaueHue. [Iponeccop. OnepartuBHas u
JIOJITOBPEMEHHAsI MaMsTh. Y CTPOWCTBa BBOJIa U BBhIBOJIA. CEHCOPHBIN BBOJI, JATYUKU
MOOMJIBHBIX YCTPONCTB, CpeAcTBa OMOMETPUUECKON ayTeHTU(PUKAIIII

1.3

Hctopus pa3BUTHS KOMIBIOTEPOB M THporpammHoro obtecredenus. I[lokonenus
KOMIIBIOTEPOB. CoBpemeHHbIe TEHJICHIIUN pa3BUTHUSA KOMITBIOTEPOB.
CynepkommnbtoTepsl. [lapannenbHble BblunciaeHUA. [lepcOHaIbHBIE KOMIIBIOTED.
[Ipoueccop u ero xapakTepUCTUKH (TaKTOBas 4acTOTa, pa3psiiHOCTH). OnepaTUBHAas
namsaTh. JloaroBpeMeHHasi maMmsTh. Y CTpoHCTBa BBOJa U BhIBOAA. OOBEM XpaHUMBIX
JAHHBIX (ONEpaTUBHAs MaMATh KOMIBIOTEPA, KECTKUM MAUCK M TBEPAOTEIbHBIN
HaKOIUTENb, MOCTOSIHHASA MaMsATh cMapT(oHa) U CKOPOCTh JIOCTyMa JJIs Pa3IuYHbIX
BHJIOB HOCUTENEMN

1.4

[Iporpammuoe obecnieuenue komnbiotepa. [Ipukinannoe nporpamMmmHoe obecrieueHue.
CucremHoe mporpamMmHoe oOecrnieueHue. Cuctembl mporpammupoBanus. IIpaBoBas
OXpaHa MNporpaMM M JaHHBIX. becniaTtHele M yCIOBHO-O€CIUIaTHBIE IPOTPAMMBI.
CBoboaHOE MporpaMMHOE obOecrieueHre

1.5

@aiinel w manku (katajoru). Tumbel ¢aitnoB. CpoiicTBa (aiimoB. XapakTepHbIC
pasmepbl  (ailyIoB pa3TMYHBIX THUIOB (CTpaHHMIA TEKCTa, OJICKTPOHHAs KHHUTA,
dhoTorpadusi, 3anUCh IECHU, BUICOKIIHIL, TIOTHOMETPAXHBIN (QHUITHM)

1.6

[Mpuntunel octpoeHust QaitoBeix cucteM. [lomHoe ums ¢aitna (manku, Karaiora).
[TyTh  (aiiny (manke, KaTajaory)

1.7

daiinoBelii MeHemkep. Pabora ¢ Qaimamu u mankamu (Katajoramu): CO3JaHUE,
KOITUPOBAaHME, MEPEeMEIICHUE, TePEHMCHOBAaHUE W YAajcHHE (aijoB W Marok
(xarasnoroB). [Touck ¢aiisoB cpecTBaMu ONEPAITUOHHON CHCTEMBI

1.8

ApXI/IBaHI/IH JaHHBIX. Hcnons3oBanne MMporpaMm-apxXmuBaToOpPOB

1.9

KowMmmbroTepHbie BHpPYChl W Jpyrue BpEJOHOCHBIE MporpaMmsbl. IIporpammel ams
3alUTHI OT BUPYCOB

1.10

O6benunenne komnbioTepoB B ceTh. Cerh WuTepher. BeO-cTpanuia, BeO-caidr.
Crpykrypa azapecoB BeO-pecypcoB. bpaysep. Ilouckosbie cucrembl. Ilouck
uHpopMallMd MO KIIOUEBBIM ClIOBaM M MO u300paxkenuto. J[O0CTOBEpHOCTH
uHdopmanuu, nonydyeHHon u3z Murepuera

1.11

COBpeMeHHLIC CCPBHUCHL I/IHTepHeT'KOMMYHI/IKaHI/Iﬁ

1.12

CeteBoii 3THKeT, 0a30Bble HOPMBI MH(POPMALMOHHOM ATUKM W IpaBa MpU paboTe B
cetu MnTepHer. Ctpateruu OezonacHoro noseneHus B iHTepHeTe

Teopernueckre 0CHOBbI HH(OOPMATHKH

2.1

WNudopmanust — 0JHO U3 OCHOBHBIX MOHATHIA cOBpeMeHHON Hayku. MH}opmarus kak
CBEJIEHUS, MpeaHa3HAuUCHHbIE Ui BOCHPHUSATHS 4YeNOBEKOM, M HH(OpMamus Kak
JIAHHBIE, KOTOPbIe MOTYT ObITh 00pa00TaHbl ABTOMAaTU3UPOBAHHOMN CUCTEMOM

2.2

I[I/ICerTHOCTL JaHHBIX. BO03MOXHOCTH ONHCAHUS HCIIPCPBIBHBIX OOBEKTOB H
IpoLEeCCOB C TOMOIIBKO JUCKPETHBIX OaHHBIX. I/IH(i)OpMaL[I/IOHHLIC npoueccbl —




IIPOIIECCHI, CBA3aHHBIE C XpaHEHHEM, PEOOpa30BaHUEM U Mepeaaucii TaHHbBIX

2.3

CumBon. Andasur. MomHocTs andasuta. Pa3HooOpasue s3bIKOB M aj(aBUTOB.
EcrectBennble u (opmanbHble S3bIKH. AJ(aBUT TEKCTOB HA PYCCKOM S3BIKE.
JBonunbiii  andaBut. KommdecTBO BCEBO3MOXKHBIX CIOB (KOJOBBIX KOMOWHAITHIA)
(buKCHpOBaHHON JUTMHBI B 1BoWMYHOM aiidasure. [IpeoOpa3oBanue modoro andasura K
nBonvyHOMY. KoONMMuecTBO pa3iMuHBIX CJIOB (PMKCHPOBAaHHOW JIMHBI B anaBuTe
ONPEIECIEHHON MOIIIHOCTH

24

KOI[I/IpOBaHI/IC CHUMBOJIOB OJHOTIO aJ'I(baBI/ITa C IIOMOIIBKO KOIOBBIX CJIOB B IIperM
andasure, KOAOBas TaOJINIIA, TEKOTUPOBAHUE

2.5

I[BOI/I‘-IHBIﬁ KOA. HpeIICTaBJIeHI/IC JAaHHBIX B KOMIIBIOTCPE KaK TCKCTOB B JBOHWYHOM
andasure

2.6

Nudopmanrionnslii 00bEM JaHHBIX. BUT — MHUHHMManbHas eIUHHUIA KOJMYECTBA
nHpopMaluy — IBOMYHBIN pa3psi. baiit, kunoOaiiT, Merabait, rurabaiT

2.7

CKOpOCTI) nepeaayn OaHHbIX. EI[I/IHI/IHBI CKOpPOCTH IEpCAavyr AaHHBbIX. Hckaxxenne
uH(popMalluy IpU Nepeaye

2.8

KomupoBanue tekcroB. PaBHomepHbIii koa. HepaBHoMepHbIit koa. Koguposka ASCII.
Bocemubutaeie komaupoBku. [lonstue o xomupoBkax UNICODE. [lexommpoBanmue
COOOLIEHMH C HCIHOJb30BAHUEM PABHOMEPHOTO M  HEPABHOMEPHOIO  KOJA.
NudopmanrionHslii 00bEM TEKCTa

2.9

OO6uee mpezacraBieHUe O HU(PPOBOM NPEICTABICHUM ayJHUOBHU3YaJbHBIX U JAPYTUX
HENpepbIBHBIX JNaHHbIX. KoampoBanme ngera. LlBeroBeie monenn. Mogpens RGB.
I'myouna xogupoBanwus. [lanmurpa

2.10

PactpoBoe u BekTOopHOE mpenctaBieHue wuzoOpakeHuit. Ilukcemb. OreHka
MH(POPMAITMOHHOTO 00BEMa rpaUIECKUX TAHHBIX JIJIST PACTPOBOTO W300paKeHUS
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KoaupoBanue 3Byka. PazpsigHoCTh M yacToTa AMCKpeTU3anuu. KoanyecTBo KaHAJIOB
3anucu. OIIEHKa KOJIMYECTBEHHBIX IapaMEeTPOB, CBS3aHHBIX C MPEACTABICHHEM U
XpaHEHHEM 3BYKOBBIX (haiijioB

NudopmanroHHbie TEXHOJIOTUN

TekcToBbIe JOKYMEHTHI W WX CTPYKTYpHBIC JJIEMEHTHI (CTpaHuWIla, ad3all, CTpOKa,
CJIOBO, CUMBOJT)

3.2

TekcToBBIH  mpoueccop —  MHCTPYMEHT  CO3JaHUsl, PENAaKTUPOBAHHUS U
(dbopmatupoBanus TekcToB. [IpaBuna Habopa Texcra

3.3

PenakrupoBanue texcra. CpoiictBa cumBosioB. lpudr. Tumsl mpudros (pydrneHsie,
¢ 3acedkamu, MOHowmupuHHbIe). [lomyxupHoe U KypcuBHoe HauepTanue. CBoiicTBa
ab3ameB: TrpaHHIlbl, aO3alHBI OTCTYN, WHTEpBal, BbIpaBHUBaHHE. CTHIIEBOE
(dbopmaTHpoBaHUE

3.4

CrpykrypupoBaHue HH(pOpMALIUK C TOMOUIBIO CIIUCKOB U Tabiui. MHOrOypoBHEBbIE
cnucku. Jlob6aBieHue Tadiuil B TEKCTOBBIE JOKYMEHTBI

3.5

BcraBka n300pakeHuit B TEKCTOBbIE JOKYMEHTHl. O0TekaHne U300pakeHU TeKCTOM.
BxittoueHne B TEKCTOBBIN JOKYMEHT MarpamMm U popmyi

3.6

[TapameTpel  cTpaHuibl, Hymepanuss cTpaHun. JloGaBieHue B JJOKYMEHT
KOJIOHTUTYJIOB, CCBUIOK

3.7

IIpoBepka mpaBonucanus. PaccraHoBka mniepeHOCOB. ['00COBOM BBOJ TEKCTa.
OnTnueckoe pacno3HaBaHue TekcTa. KommbroTepHblii nepeson. McmonbszoBanue
cepBucoB ceTi HTepHeT 11 00pabOTKU TeKCTa

3.8

3HaKOMCTBO ¢ rpaduuecKuMH penakTopamu. PactpoBble pucyHku. Mcnosb3zoBaHue
rpadu4ecKuX IPUMUTHBOB




Onepaiun  pelakTHPOBaHUS TpadUUecKuX OOBEKTOB, B TOM 4YHCIE ITU(PPOBBIX

39 (dororpadwuii: n3MeHeHue pazmepa, 00pe3ka, MOBOPOT, OTpaKeHUe, paboTa ¢ oOmacTIMu
(BBIACIICHNE, KONHMPOBAaHWE, 3alMBKAa [BETOM), KOPPEKLHUS I[BETa, SPKOCTH U
KOHTPACTHOCTH
BekropHas rpaduka. Co3maHue BEKTOPHBIX PHCYHKOB BCTPOCHHBIMH CpPEICTBAMU

3.10 TEKCTOBOTO TpoIleccopa WM JpYrux mnporpamm (mpusioxkenwii). JloOaBieHue
BEKTOPHBIX PUCYHKOB B IOKYMEHTBI

311 [MoxroroBka MynbTUMEIUHHBIX Mpe3eHTanuil. Cnaiin. JloOaBieHne Ha caiil TeKcTa u
n300paxeHuii. Pabora ¢ HECKOJILKMMH CliaiiiaMu

3.12 JloGaBiieHEe Ha CIaii]l ayAMOBU3YaTbHBIX JaHHBIX. AHUMAaIus. [ unepcchuiku

8 KVIACC

Kon ITpoBepsieMblii 3JIEMEHT COAECPKAHUS

1 Teopernueckrie 0CHOBBI HHOOPMATHKU
Hemno3uimonHble W MO3WIIMOHHBIE CUCTEMBI cuucieHus. AjdaBut. OcHOBaHUE.

1.1 Pa3Bépuyras ¢opma 3anmcu uucna. [lepeBon B JECATHUHYIO CHCTEMY YHCED,
3aIMCAHHBIX B IPYTUX CUCTEMaX CUMCIICHUS

1.2 Pumckas cucrema cuncneHus
JIBonunas cucrtema curcienus. [lepeBosa nenbix uncen B npeaenax ot 0 mo 1024 B
JTBOMYHYIO CUCTEMY cUHclieHus. BocbMepuuHas cuctema cuuciieHus. [lepeBos aucen

1.3 W3 BOCBMEPUYHOH CHCTEMBI B JIBOMYHYIO W JCCATHYHYIO CHCTEMBI W OOpAaTHO.
[[lectHaguaTepuyuHas cuctema cuucieHud. [lepeBos yncen U3 MECTHAALATEPUYHON
CUCTEMBI B IBOMYHYIO, BOCBMEPHUHYIO U JECITHUHYIO CUCTEMBI U 00paTHO

1.4 ApubdmMeTnueckue orneparuy B TBOUYHOU CHCTEME CUNCIICHUS
Jlornueckue BbICKa3bpiBaHUs. Jlornueckne 3HaYeHUs] BBICKA3bIBAHUM. DJIEMEHTapHbIC
U COCTaBHbIE BbICKa3bIBaHUs. Jlornyeckue onepanuu: «u» (KOHBIOHKIINS, JIOTHYECKOE

15 YMHOXCHHUE), «WIH» (IU3BIOHKIINS, JIOTHYECKOE CJIOXKEHHE), «HE» (JOTHYECKOe
orpunanue). Ilpuopurer mnoruyeckux omnepanuii. OrnpeneneHue HUCTHHHOCTH
COCTABHOTO BBICKA3bIBaHUSl IMPH HM3BECTHBIX 3HAYEHMSIX MCTUHHOCTU BXOJSALIUX B
HEro 3JIEMEHTaPHBIX BHICKA3bIBAHUM

16 Jlornueckue BoipaxkeHus. [lpaBuna 3amucu Joruyeckux BblpakeHuil. [loctpoenue
TaOIUIl ICTUHHOCTH JIOTUYECKUX BBIPKECHHI

1.7 Jloruueckue 31eMeHThl. 3HAKOMCTBO C JIOTUHYECKUMU OCHOBAMHU KOMIIbIOTEPA

2 AJNTOPUTMBI M IPOTPAMMHPOBAHHE

21 [Tonsitne anroputMma. MCrnonHUTENH alrOPUTMOB. AJNTOPUTM Kak IUIaH YIpPaBIICHUS
WCIIOJIHUTENIEM

29 CpoiictBa anroputma. CrnocoObl 3amucH anropuTMa (CIOBECHBIM, B BHUIE OJOK-

' CXEMBI, ITporpamMma)

AnroputMuueckue  KOHCTPYKIUH. KoHCTpykmms  «ciemoBaHuey. JIMHEHHbIN

23 QITOPUTM. Orpanu4eHHOCTh JTUHEHHBIX AITOPUTMOB: HEBO3MOIKHOCTD
MPEeIyCMOTPETh 3aBUCHUMOCTh TMOCIEAOBATEIHLHOCTH BBIMOTHIEMBIX JEHCTBUH OT
WCXOJHBIX TAHHBIX
KoHcTpykiusi  «BeTBieHHE»: TMONHAs M HemoyHas (opmbl. BeimonHeHue wu

24 HEBBITIOJHEHNE YCIIOBUA (MCTHHHOCTh M JIOKHOCTH BBbICKa3biBaHMsI). [IpocTbie u
COCTaBHBIE YCIIOBUS

25 Koucrpyxkius (TIOBTOPEHHE: LIHMKIIbI C 32/IAHHBIM HHCIOM MOBTOPEHH, C YCIIOBUEM
BBITIOJIHEHUSI, C IEPEMEHHOM 1HKIIa




2.6

Pazpabotka mans  QopManbHOTO HWCHOTHHUTENS QITOPUTMA, MPUBOJIAIIETO K
TpeOyeMOMy pe3ylnbTaTy TMpU KOHKPETHBIX HWCXOIHBIX JaHHBIX. Pa3paboTka
HECJIOKHBIX AJITOPUTMOB C HCIIOJIb30BAHUEM IMKJIOB M BETBJICHHM /ISl YIIPABICHUS
(hOopManbHBIMH ~ HCIIOJIHUTEISIMHU. BBIMOTHEHWE alTOPUTMOB BPYYHYIO H  Ha
KomrnbioTepe. CHHTaKCHYECKUE U JJorudeckue omuOku. OTKa3bl

2.7

S3eik mporpammupoBanus (Python, C++, Java, C#, 1lIkoiabHBINH AJITOpUTMHYCCKHIA
SA3pik). CucremMa mnporpaMMHUpPOBAHUS: PEAAKTOP TEKCTa MpOrpaMm, TPAHCIATOP,
OTJIATIUK

2.8

HepeMeHHaﬂ: THII, UMs1, BHAYCHUC. ]_IGJILIG, BCIICCTBCHHBIC 1 CUMBOJIBHBIC IICPEMCHHBIC

2.9

Oneparop npucBauBanHus. ApudMeTudeckre BbIpaXXeHUs U MOPSJIOK UX BHIYMCICHUS.
Onepanyy C LENbIMH YUCIAMU: LIEJTOYHUCICHHOE JIEIEHUE, OCTAaTOK OT JIEJIEHUs.
IIpoBepKa JeIMMOCTH OQHOTO LENOTO YHACIa HA APYroe

2.10

BerBnenusi. CocraBHble yCiIOBHS (3allMCh JIOTUYECKMX BBIPAXKEHUNW HAa H3y4aeMOM
sI3bIKE MporpaMMupoBanust). HaxoxaeHne MUHUMyMa U MakCUMyMa U3 JIBYX, TPEX U
4eThIpEX uncen. PemieHune KBaJpaTHOTO YpPAaBHEHMS, HMEIOLIErO BEIIECTBEHHBIE
KOpHH

211

HI/IaJ'IOFOBaSI OoTJIagKa MporpaMM: IOMIAroBOC€ BBINIOJIHECHUE, IIPOCMOTP 3HAUYCHHI
BCJINYHUH, OTJ'I&)IO‘—IHBIﬁ BBIBO/, BBI60p TOYKH OCTAaHOBA

2.12

Huxn c ycmoBuem. Anroput™m EBkmmma nisi HaxoXJAeHHS HaWOOJBIIETO OOIIETo
JENATENs JABYX HaTypaldbHBIX uucell. PazOueHne 3amuch HaTypajdbHOTO YHCIa B
MO3UIIMOHHOW CHUCTEME C OCHOBAHMEM, MEHBIIMM WM paBHbIM 10, Ha OTAEIbHBIE

nugpsl

2.13

[ukn ¢ nmepeMeHHON. ANTOPUTMBI MPOBEPKU AETUMOCTH OJTHOTO II€JION0 YHCIIa Ha
Jpyroe, MpOBEPKH HATYpaJIbHOTO YUCIA HA POCTOTY

2.14

O06paboTka CHMBOJBHBIX JaHHBIX. CHMBOJBHBIE (CTPOKOBBIE) TEPEMEHHBIC.
[MocumBosibHAsT 00paboTKa cTpoK. [ToAcYET YacTOTHI MOSBICHHUS CUMBOJIA B CTPOKE.
Bcerpoennbie dyHKIMU 115t 00pabOTKH CTPOK

2.15

OmnpeneneHue BO3MOXKHBIX PE3YyJIbTaTOB pabOThl @IrOpUTMA MpPU  33JaHHOM
MHOJKECTBE BXOJHBIX [JAHHBIX, OIPEEICHHE BO3MOXKHBIX BXOJHBIX JaHHBIX,
IPUBOISIIUX K JAHHOMY pe3ysbTaTy

9 KVIACC

Kox

IIpoBepsieMblii 3JIEMEHT COJePKAHUS

1

Hudposas rpaMoOTHOCTH

1.1

I'mobanbhas cers Murepuer. IP-agpeca y3noB. CereBoe xpaHeHHE NaHHBIX. MeTOIbI
WH/IMBH]IyaJIbHOTO M KOJUIEKTUBHOTO pa3MelleHus] HOBoi nHpopmaimu B MHTepHere.
Bonbime nanHple (MHTEPHET-TaHHBIC, B YACTHOCTH JTAHHBIE COITUAIBHBIX CETEH )

1.2

[Tonsitne 006 wuHpOpPMAIMOHHOW  Oe30macHOCTU. YTpo3bl  HMHMOPMAIMOHHON
0e30macHOCTH Tpu paboTe B IJI00ATBHONH CETH M METOJbl NMPOTHUBOACHCTBHUS WM.
[IpaBuna Oe3omacHOM ayTeHTH(UKaUMW. 3aliuTa JIUYHOW HMH(OpPMAUMM B CETH
WntepHer. be3onacHble cTpateruun noseaeHus B cetu MutepHer. [Ipenynpexaenue
BOBJICYEHUS B JECTPYKTHBHbIE M KpPUMHHAIbHbIE (DOPMBI CETEBONH AaKTHMBHOCTH
(xubepOyunuHT, GUIIKHT U ApyrHue GOopMBbI)

1.3

Buner npearensHoctn B MHTepHere. MHTEpHET-CEpBHUCHI: KOMMYHUKAIIMOHHBIE
cepBUCHl (IOYTOBasi ciyx0a, BHUAECO-KOH(EPEHI-CBSI3b U JApYrHe), CHpaBOYHbIE
CIIY’KOBI (KapThl, paCIUCAHUS U JIPyrUe), MOUCKOBBIE CITYyXKObI, CIyKObl OOHOBJIECHHUS
IPOrpaMMHOTO obecrieueHust U Jpyrue ciayxObl. CepBUCH TOCYIapPCTBEHHBIX YCIIYT.
Ob6naunble xpaHwauia JaHHbIX. CpencTBa COBMECTHOH pa3pabOTKU JIOKYMEHTOB




(onnait-o¢ucer). IlporpammHoe oOecriedeHre Kak BeO-CEpBUC: OHIIAHHOBBIC
TEKCTOBBIC U TpapMUECKUE PEIAKTOPBI, CPEbl pa3pabOTKH MPOrpamMm

Teoperndeckne 0CHOBBI HHOOPMATHKH

2.1

Mopnens. 3amauu, pemaemple C TIOMOIIBIO MoOJenupoBanus. Kiaccudukanuu
Mojieneld. MatepuanbHbie (HaTypHbIE) U HHPOPMALMOHHBIE MOJIeN. HerpepriBHBIE U
TUucKpeTHble Mojaenu. Hmuranmonusie wMoxaenu. Urposeie mogenu. OneHka
COOTBETCTBUS MOJIENH MOAEIUPYEMOMY OOBEKTY U LENSIM MOJEIUPOBAHUS

2.2

Tabmuunsie mogeny. Tabnuia Kak MpeACTaBICHNE OTHOIICHHUS

2.3

ba3zbr gannabix. OTO0p B TabIUIE CTPOK, YAOBJIETBOPSIOIINX 3aIAHHOMY YCJIOBHIO

24

I'pad. Bepmmna, pedpo, myrs. OpueHTHpPOBaHHBIE W HEOPHEHTHPOBAHHBIE T'padbl.
Jnuna (Bec) pebpa. BecoBast matpuiia rpada. JyinHa mytu Mexay BepinHamu rpada.
[Touck ontumaneHOoro NyTH B rpade. HayanpHas BeprivHa (MCTOYHUK) U KOHEYHAs
BepiIMHa (CTOK) B OpPUEHTHPOBAaHHOM Trpade. Briuncnenue konudecTBa MyTe B
HaIpaBJIEHHOM allUKJINYECKOM Irpade

2.5

HepeBo. Kopenb, Bepmmna (y3en), auct, pedpo (myra) nepeBa. Brwicota nepesa.
Ionnepeso. IIpumepbr ucmons3oBaHus AepeBbeB. [lepebop BapuaHTOB € TIOMOMIBIO
JepeBa

2.6

[TonsiTue  mMaTeMaTM4eckOW  MOJAENIH.  3aJadyd, pEmlaeMble C  MTOMONIBIO
MaTeMaTH4eCKOro (KOMIBIOTEPHOI0) MojenupoBaHus. OTIuuMe MaTeMaTH4eCKON
MOJIETM OT HATYPHOH MOJIETTH U OT CJIOBECHOTO (JIMTEPATYPHOTO) OMMHUCAHKS 00BHEKTa

2.7

OTanbl  KOMIIBIOTEPHOTO  MOJICTUPOBAHUS: TIOCTAaHOBKA 3a7a4d, ITOCTPOCHHUE
MaTeMaTH4YeCKOH MOJENH, MpoTrpaMMHas pealu3alus, TeCTUPOBAaHUE, MPOBEACHUE
KOMITBIOTEPHOTO SKCIIEPUMEHTA, aHAJIU3 €T0 PEe3yIbTaTOB, YTOUHEHHUE MOJIEIH

ANTrOpUTMBI U IPOrPAMMHPOBAHHE

3.1

Pa3ouenune 3amaum Ha mnonzamauu. CocTaBieHHWE aJITOPUTMOB M IPOTPaMM C
WCIIOJb30BAHUEM BETBJICHHM, IIMKIOB ¥ BCIIOMOTAaTENIbHBIX aJTOPUTMOB IS
YIPABJICHHS] UCTIOJIHUTEIIEM WJIH IPYTUMHU UCTIOTHUTEIISIMHU

3.2

Tabnuunble BenuuuHbl (MaccuBbl). OnHOMepHBIE MaccuBbl. CocTaBiIeHUE U OTIAAKa
MPOrpaMM, PEAU3YIOIINX TUIIOBBIE aJTOPUTMBI 0OPaOOTKH OJIHOMEPHBIX YHCIIOBBIX
MAacCCHBOB, Ha OJHOM M3 SI3bIKOB IporpammupoBanus (Python, C++, ITackans, Java,
C#, IlkonpHbII AJNTOPUTMHUYECKUN SI3bIK): 3allOJHEHHE YHCIOBOTO MacCHUBa
CIydallHBIMM YHUCJIaMHU, B COOTBETCTBMM C (QOpPMYJIOM WM MyTéM BBOJA 4YHCEl,
HaX0XJEHUE CYMMbI 3JIEMEHTOB MAacCHBa, JIMHEWHBIM MOUCK 33JaHHOTO 3HAYEHHUS B
MaccuBe, MOJCYET SJIEMEHTOB MAaCCHBA, YAOBIETBOPAIOIIMX 33JaHHOMY YCIOBHIO,
HaX0XJACHHEe MHUHHUMAJIBHOTO (MaKCHMMallbHOTO) »yieMeHTa MaccuBa. CopTHpOBKa
MaccuBa

3.3

O6pa60TI<a IIOTOKa  JAHHBIX: BBIYHUCJICHUC KOJHWYCCTBA, CYMMBbI, CpPCIHCIO
apI/I(I)MeTI/I‘IeCKOFO, MHHUMAJIBHOTO W MAKCUMAaJbHOI'O 3HAUYCHHA JJICMCHTOB
NOCJICA0BATCIIbHOCTH, YIOBJICTBOPAOIINX 3aITAHHOMY YCIIOBHIO

3.4

Vnpasnenune. Curnan. OOpaTHast cBs3b. llomyueHwe CHUTHanmoB OT HHU(POBBIX
JATYMKOB (KacaHUs, pacCTOSIHUA, CBETA, 3ByKa M JIpyroro). [Ipumeps! ncnoabp30BaHus
MIPUHLMIIA OOpAaTHOM CBS3U B CUCTEMAX YNPAaBICHUS TEXHUYECKMMHU YCTPOHCTBaMH, B
TOM 4Hciae B poOoTorexHuke. [Ipumepsl poOOTH3MPOBAHHBIX CHUCTEM (CHUCTEMa
YIpaBJICHUS ABM)KCHHEM B TPAHCIIOPTHOM CHUCTEME, CBapOuHasl JIMHUS aBTO3aBOJA,
aBTOMAaTU3UPOBAHHOE YIPABJIICHWE OTOIUIEHWEM [JIOMa, aBTOHOMHAs CHUCTEMa
YIPaBJIEHUS TPAHCIOPTHBIM CPEJICTBOM M JIPYTHE CUCTEMBI)

WNHupopmanimoHHbIe TEXHOJIOTHH

[Tousitue 06 SJICKTPOHHBIX Ta6J'II/II_IaX. Tumnel OaHHBIX B s4YeilKax SHCKTPOHHOﬁ




Tabnuubl. PenaktupoBanue u opmatupoBanue tabmul. Berpoennsie GyHKINU A7
MOMCKAa MAaKCUMyMa, MUHIUMYMa, CYMMBI B cpeiHero apudmernueckoro. CopTupoBKa
JIAHHBIX B BBIJCJIEHHOM Juanas3oHe. [loctpoenne quarpamm (rucrorpamma, KpyroBas
JMarpaMmma, TouedHasi iuarpamma). Beibop tumna quarpaMmel

4.2

[IpeoOpazoBanre Gopmyn npu KomupoBaHuu. OTHOCUTENbHAs, aOCOJIIOTHAs U
CMEIIaHHAsl aJpecalust

4.3

VYcioBHbIE BBIYHMCIEHUS B AJIEKTPOHHBIX Tabnunax. CyMMHpOBaHUE U MOJCUET
3HAYEHHM, OTBEUAIOIIMUX 3aJaHHOMY YycioBuio. OOpaboTka OoJpIIMX HAOOPOB
JaHHBIX. Yuciaennoe MOJACIIMPOBAHUC B SJICKTPOHHBIX Ta6JII/IIIaX

4.4

Ponp wHpOpPMAITMOHHBIX TEXHOJOTHA B Pa3BUTHH HKOHOMHKH MHpA, CTpPaHBI,
peruona. OTkpbIThIe OOpasoBarenbHble pecypcbl. IIpodeccun, cBs3aHHBIE C
nH(pOpMaTUKON U MHPOPMAIIMOHHBIMHM TEXHOJIOTUSIMU: BEO-u3aliHep, MPOrpaMMHUCT,
pa3paboTYMK MOOWJIBHBIX NPUIOKEHHUH, TECTUPOBIIMUK, APXUTEKTOP MPOTrPaMMHOIO
obecrnevyeHus, CeUaINCT 110 aHAJIW3Y JIaHHBIX, CUCTEMHBIN aIMUHUCTPATOP




IMPOBEPAEMBIE HA OI'D 11O HH®OPMATUKE TPEBOBAHUS K PE3YJIBbTATAM
OCBOEHHS OCHOBHOM OBPA3OBATEJBLHON ITIPOIT'PAMMBI OCHOBHOT' O

OBLIEI'O OBPA3OBAHUA

Kon
NpoBepPsieMOro
TpeOOBaHUs

IIpoBepsiemble TpeOOBaHUS K TPeIMETHBIM pe3yjabTaTaM 0a30BOro
YPOBHSI OCBO€HHSI OCHOBHOW 00pa30BaTe/IbHON MPOrpaMMbl OCHOBHOTI'O
o0miero oopazopanus Ha ocHoBe PI'OC

1

3HaTh (IOHUMATBH)

1.1

Brnanenne oCHOBHBIMHU MOHATHSAMH: WH(POpPMAIHA, Teperada, XpaHeHHEe |
00paboTka MHPOPMALUHU, AITOPUTM, MOJENb, HU(PPOBOW HPOAYKT U HUX
HCITIO0JIb30BAHUEC NJIA pCIICHUS y‘-Ie6HI)IX W IIPaKTUYCCKHUX 3aaa4

1.2

Bitanenne noHATUAMU: BBICKA3bIBAHME, JIOTHYECKAs ONEpalys, JOrHIeCKOe
BBIpAKEHUE

Ymers

2.1

YMeHue onepupoBaTh €IMHULIAMH U3MEPEHUs] HHPOPMALMOHHOTO 00BbEMaA
Y CKOPOCTH MepeaduM TaHHbBIX

2.2

YMeHnue 3anuchiBaTh M CpaBHHUBaTh wenble unciaa or 0 mo 1024 B
Pa3IMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUHMCIICHUS C OCHOBaHHWSMHU 2, 8, 16,
BBITIOJTHATE apru(METHUECKHUE OTIepaIli HaJl HUMH

2.3

YMeHme KOOUpoBaTb HW JCKOJUPOBATH COO6H.[€HI/I$[ II0 3aJaHHBIM
ImpaBujiaM; IOHUMAaHHUE OCHOBHBIX IMPUHIMUIIOB KOAWPOBAHHUA I/IH(l)OpMaIII/II/I
pPa3IMYHON PUPOJIBI: TEKCTOBOM, Tpadueckoid, ayimo

2.4

YMeHue 3amuchiBaTh JIOTUYECKHE BBIPAKEHHUS C  HCIOJIb30BaHHEM
JTU3BIOHKIIMM, KOHBIOHKIMM W OTPULIAHUS, OIpPEAeisTh HCTUHHOCTh
JIOTUYECKHUX BBIPAYKEHUI, €CITH N3BECTHBI 3HAUEHUSI HCTUHHOCTH BXOISIINX
B HEro IEpPEeMEHHbIX, CTPOUTh TAOIHIBI MCTUHHOCTH JJSI JIOTUYECKUX
BBIPAKEHUH; 3aMKChIBATh JIOTUYECKHE BBIPAXKEHHUSI HAa HM3Y4aeMOM SI3bIKE
IPOrpaMMHUPOBAHUS

2.5

YMeHue cocTaBisiTh, BBIIOJHATH BPYYHYIO U Ha KOMIIBIOTEPE HECIIOKHBIE
QITOPUTMBI 7S yripaBieHus ucnoignutensmu (Yepemnamika, YepTEXHUK U
Jpyrue); co3faBaTb M OTJIAXKUBATh MPOTPaMMbl Ha OJHOM M3 SI3bIKOB
nporpammupoBanust  (Python, C++, Ilackans, Java, C#, IlIkoabHbII
AnroputMuueckuit  fI3bIK), peaqu3ylollhe HECJIOXKHBIE  aITOPUTMBbI
00pabOTKM YHCIOBBIX JaHHBIX C UCHOJIH30BAHUEM IIMKJIOB U BETBICHHII;
yMeHHe pa30MBaTh 3aJauyd Ha [0/3a/1a4M, MHCIOJIb30BaTh KOHCTAHTHI,
NEPEMEHHbIE U BBIPAXKEHHUS PA3IUYHBIX THIOB (YHCIOBBIX, JOTHYECKHX,
CHUMBOJIbHBIX); aHAJIM3UPOBATh MPEUIOKEHHBIN alrOpPUTM, OIPEIeNsTh,
Kakhe pe3yldbTaThl BO3MOXHBI TPU 33aJlaHHOM MHOXECTBE HCXOIHBIX
3HAYEHUM

2.6

YMeHue 3amucaTh Ha HN3Yy4aCMOM A3LIKC IMPOrpaMMHUPOBAHUA AJITOPHUTMBL
IMPOBEPKHU ACITIUMOCTH OJHOTO MCJIOro 4YucCiia Ha JOpYroec, IpPOBCPKU
HATypaJIbHOTO YHCJIa Ha NPOCTOTY, BBIACICHUA I_II/I(I)p N3 HATypaJbHOTI'O
qucia, TIOHUCK MaKCUMYMOB, MHWHHUMYMOB, CYMMBI YHCJI0BOM
MMOCJICIJ0BATCIbHOCTHU

2.7

Bragenue ymeHueM OpHUEHTHPOBATBCS B HMEPAPXUUYECKOU CTPYKType
¢aiinoBoii cuctembl, paboTaTh C (aiIoOBOIl CHCTEMON NEPCOHAIBHOTO
KOMIIbIOTEpA C HCHOJIb30BaHUWEM TpadUuecKoro MHTepdeiica, a UMEHHO:
CO3/1aBaTh, KONMPOBATh, IepeMeEllaTh, IEPEHMEHOBBIBATh, YAAIATh U




apXUBUPOBATH (HANIIBI U KATAIOTH

2.8

Bnanenne ymMeHMSAMHM M HaBBIKAMH HCIIOJIb30BAaHHUS HH()OPMAITMOHHBIX H
KOMMYHUKAIIHOHHBIX TEXHOJIOTHH U MOWCKA, XpaHeHHs, 00pabOTKH M
nepeaayy v aHaJIM3a Pa3IMYHbIX BUJIOB HH(OpMAIUU

2.9

YMeHue BBIOMpaATh CHOCOO MPEICTABICHHS ITAHHBIX B COOTBETCTBHH C
NOCTaBJICHHOW 3amadeid (TaOnuipl, CXembl, TrpadUKu, ITUarpaMMbl) C
UCIIOJIb30BAHUEM COOTBETCTBYIOIIMX IPOTPaMMHBIX CPEICTB 00paboTKu
JTAHHBIX

2.10

Ymenue (opmanu3zoBaTh U CTPYKTYPUPOBATH HH(POPMAIHIO, HCIOIB3YS
JJIEKTPOHHBIE TAONMHMIBI Ui OOpabOTKH, aHaIW3a W BH3YaJH3alHH
YUCJIOBBIX JAHHBIX, B TOM YHCJIE C BBIJICJICHUEM JMara3oHa TaOJMIBI U
YHOPSAIOYMBAHUEM (COPTUPOBKOM) €r0 AJIEMEHTOB; YMEHHUE TPHUMEHSTH B
AJIEKTPOHHBIX TaOnuiax QGopMymnbl i pacy€ToOB C UCIOJIB30BAHUEM
BCTPOEHHBIX  (DYHKIMMA, aOCOJIIOTHOW, OTHOCUTEIHbHOW, CMEIIaHHOU
aZipecalyivi; MCIOJIb30BaTh JJIEKTPOHHbIE TAOMUIBl IS YHCIEHHOTO
MOJIETMPOBAHUS B IPOCTHIX 3aJja4axX U3 pa3HbIX MPEIMETHBIX 00IacTei




HHEPEYEHD 2JIEMEHTOB COJAEPKAHMUS, IPOBEPAEMBIX HA OI'D ITO

NH®OPMATHUKE

Kox

HpOBepﬂeMblﬁ IJIEMECHT COACPKAHUA

[udposas rpaMOTHOCTH

1.1

@aiinel 1 manku (karanorn). [IpuHnumer noctpoenus ¢aitnoBeix cuctem. IlomaHoe
uMms ¢aiina (manku). [lyre x ¢ainy (manke). Pabora ¢ daiimamu u karajmoramu
CPEICTBAaMH OIEPALMOHHOM CHCTEMBI: CO3/laHUE, KOIHMPOBAHME, IEPEMEIIEHUE,
IepeMMEeHOBaHNEe M yjaajeHue (aiioB M mamnok (katanoros). Tumel Qaiiyos.
CpoiictBa (paitoB. @aiinoBeiii  MeHemxep. [lowck ¢aitmoB cpencTBamu
ONEPAlMOHHOW CHCTEMBI

1.2

O6benunenne KOMIbIOTEpPOB B ceTh. CeTh MHTEepHET. Beb-cTpanuna, BeO-cailT.
Crpykrypa aapecoB BeO-pecypcoB. bpaysep. IlouckoBbeie cuctemsl. Ilonck
nHpopMallMd TO KIOYEBBIM CJIOBaM M MO U300paxkeHuo. JlocToBEpHOCTH
nHpopmanuy, noiaydeHHol us Murepnera. IP-anpeca y3noB. CereBoe xpaHeHue
JaHHBIX

TeopeTnueckne 0CHOBbI HHPOPMATHKU

2.1

JIMCKPETHOCTh JTaHHBIX. BO3MOXKHOCTH ONHMCAHUS HEMPEPHIBHBIX OOBEKTOB M
MPOIECCOB C MOMOIIBIO AUCKPETHBIX JTaHHBIX.

CumBon. Ancdasur. MomHocTh andasurta. [IBowunslii andasut. KommuecTBo
BCEBO3MOXHBIX CJOB (KOJOBBIX KOMOMHanui) (UKCUPOBAHHOW JUIMHBI B
nBonyHoMm andasute. IIpeoOpasoBanue moboro andaButra K JABOUYHOMY.
KonnuecTBo paznuyHbIX CJI0B (PUKCUPOBAHHOM JTUHBI B alipaBUTE OMpeneaIEHHOM
MOIIIHOCTH.

KoaupoBanue cuMBOJIOB OHOTO andaBUTa ¢ MOMOIIBIO KOJIOBBIX CJIOB B JIPYIrOM
andasute, KojxoBas Tabnuma, JexkoaupoBaHue. KoaupoBaHuME  TEKCTOB.
PaBnomepubiii kon. HepaBnomepnsiii kon. Komupoka ASCII. BocemMuOutHbIE
konupoBku. [lonstue o komupokax UNICODE. JlekoaupoBanue cooOIeHui ¢
HCIOJIb30BAHMEM PAaBHOMEPHOTO W HepaBHOMEpHOro koaa. MHbopMannoHHbBIN
00BEM TEeKCTa

2.2

NudopmanronHelii 00béM JaHHBIX. BUT — MUHHMMalbHAs €IUHHUIIA KOJIHYECTBA
nHpopMallMi — JABOWYHBIA paspsa. EquHHMIBl u3MepeHHs HH()OPMAIIMOHHOTO
00béMa naHHbIX. but, 6aiiT, kunobaiT, MeradaiT, ruradaiit. CKOpoCTh nepeaadn
JTaHHBIX. EJMHUIBI CKOPOCTH MepeIadu TaHHbIX

2.3

KomupoBanue nsera. L{BetoBbie monenu. Moaens RGB. ['myOuna xoaupoBaHus.
ITanutpa.

PactpoBoe u BekTOpHOE TIpejacTaBiicHHEe W300pakeHui. Ilukcenb. Ornenka
HH(POPMATMOHHOTO 00BEMA IpaUUECKUX TAHHBIX JIJIsT PACTPOBOTO M300pakeHUS

2.4

KoaupoBanue 3Byka. PaspsiHocTh M wactora 3amucd. KoJuuecTBO KaHaloB
3aIUCH.

OneHka KOJMYECTBEHHBIX IapaMETPOB, CBS3aHHBIX C MPEACTABICHUEM U
XpaHEHUEM 3BYKOBBIX (ailsioB

2.5

Heno3uunonHele M MO3MLIMOHHBIE CUCTEMBI cuucieHus. Aindasur. OcHOBaHHE.
PazpépHyras ¢opma 3anmcu uucna. llepeBon B JIECATUYHYIO CUCTEMY YHCEl,
3alMCaHHBIX B JPYTrUX CUCTEMAX CUUCICHUS.

PumMckast cucrema cunciaeHust

2.6

JIBonuHas cucrema cuucienus. [lepeBon nensix uncen B npexnenax ot 0 go 1024 B
JBOMYHYIO CHCTEMY cuucieHHs. BocbMepuuHas cuctema cuucieHus. IlepeBon
4KuCell W3 BOCBMEPHUYHOM CHCTEMBl B JBOMUYHYIO M JAECATUYHYIO CHUCTEMBI U




obOparnHo. UlectHaanarepuunas cucrema cuucieHus. IlepeBon uumcen U3
HIECTHAAIATEPUYHON CHUCTEMbl B JBOMYHYIO, BOCBMEPUYHYIO U JIECATUYHYIO
CUCTeMBl W 00paTHO. ApHPMETHYECKHE OTepalid B JBOWYHOW CHCTEME
CUMCJICHUS

2.7

Jlornueckue BBICKa3bIBaHUS. Jlornyeckre  3HaYEHHUS  BBICKA3bIBAHMIA.
DOneMeHTapHble M COCTaBHbIE BbICKa3blBaHMs. Jlornueckue omnepanuu: «u»
(KOHBIOHKITUS, JIOTHYECKOE YMHOXXEHHE), «WIN» (IU3BIOHKIUS, JIOTHYECKOE
CIIOXKEHHE), «HE» (JIorhyeckoe oTpuuianue). Ilpuopurer noruyeckux oneparui.
Onpenenenre HCTUHHOCTU COCTaBHOTO BBICKA3bIBAHMSI, €CIIM U3BECTHBI 3HAYCHUS
HUCTUHHOCTU BXOJSIIMX B HEro 53JEMEHTapHBbIX BbICKa3blBaHUM. Jlornueckue
BbIpakeHus. IlpaBuna 3amucu jormdeckux BblpaxeHuil. [locTpoenue Tabnun
WMCTUHHOCTH JIOTHYECKUX BBIpAXKEHUN

2.8

Jlorndueckue 3meMeHThI. 3HAKOMCTBO C JIOTHYSCKUMH OCHOBAaMHM KOMIIBIOTEpA

2.9

HenpepbiBHble W auckpeTHble Monaenu. Mmuranmonuele Monenu. HWrposeie
Mozenu. OneHka aJeKBaTHOCTH MOJIENHU MOJCIUPYEMOMY OOBEKTY U ILENsIM
MOJICJTUPOBAHUS

2.10

Tabmuunbie momenu. Tabmuiia Kak MpeacTaBiICHUE OTHOIICHHS. ba3bl TaHHBIX.
OT160p B TaOnHIIE CTPOK, YAOBJIETBOPSIOMIMX 33JAHHOMY YCIOBHUIO
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I'pad. Bepumna, pe6po, myts. OpHeHTHPOBaHHbBIE U HEOPUEHTUPOBAHHbBIE I'padbl.
JnuHa (Bec) pebpa. Becomas marpunia rpada. [nuHa myTH Mexay BepUIMHAMH
rpada. ITouck onTumansHOoro nmytu B rpade. HauanbHast BepiinHa (MCTOYHHK) U
KOHEYHasl BepIInHa (CTOK) B OpUEHTHPOBAaHHOM Tpade. Briuncienne koianuecTna
IyTeil B HAIIPaBJIEHHOM ALIUKINYECKOM Irpage

2.12

JepeBo. Kopens, BepmmHa (y3em), aucT, pedpo (myra) aepeBa. Bricota nepesa.
[TonnepeBo. Ilpumepsl wucmonb3oBaHus JepeBbeB. l[lepebop BapuaHTOB C
MOMOIIBIO JiepeBa

ANTOpPUTMBI ¥ IPOTrPAMMHPOBAHHE

3.1

CpoiictBa anroputma. CrnocoObl 3amucH alroputMa (CIOBECHBIH, B BHAE OJOK-
CXEMBI, IPOTpaMma).

CocraBiieHre alropuTMOB U MIPOTPaMM C HUCIIOJIb30BAHUEM BETBJIICHUM, ITUKIIOB U
BCIIOMOTATENbHBIX ~ AJITOPUTMOB JJsi  ympaBieHus ucnosHutenem (Pooor,
UYepenamika, YepT&KkHUK U Apyrue). BpimoiHeHHe aliropuTMOB BpPYYHYIO UM Ha
KOMIIBIOTEpE

3.2

S3eik  mporpammupoBanus (Python, C++, Ilackans, Java, C#, IlkosibHbIi
AJTOpUTMHYECKHH S3BIK).

Cucrema mpOrpaMMUPOBaHUA: PENAKTOP TEKCTa MPOrpaMM, TpPAaHCIATOP,
OTJIAJUUK.

[lepemennas: Tumn, uMms, 3HadeHue. llenbie, BEIIECTBEHHbIE U CHUMBOJIbHBIE
MIepEeMEHHBIE.

Oneparop mnpucBauBaHus. ApUPMETHUYECKHE BBIPAKEHHUS M TMOPSJIOK UX
BbIyKcieHus. Onepanun ¢ MelbIMA YUCIaMU: HENOYHCIEHHOE JIeIeHHe, OCTaTOK
ot nenenus. Bersrnenusi. CoctaBHbIE YCIOBHS (3aMUCh TOTHYECKUX BBIPAKEHHUI Ha
M3y4aeMOM sI3bIKe MTporpaMMupoBanusi). HaxoxxieHue MUHIMYyMa

Y MakCHMyMa U3 JIBYX, TPEX U 4eThIpEX uncen. PemeHne kBaapaTHOTO ypaBHEHUS,
MMEIOIIEero BellecTBeHHbIe KOpHU. L{ukn ¢ ycinoBuem. AnroputMm EBxmmna ans
HaXO0XJCHUS HauOONBIIEro OOIIero JenuTeds JBYX HaTypajdbHBIX YHCEIN.
Pazbuenue 3amucu HaTypaJlbHOTO YHCTIa B MO3UIIMOHHON CUCTEME C OCHOBAHUEM,
MeHbIIUM wWid paBHbiM 10, Ha oTaenbHbie HUGpb. Lukn ¢ mepeMeHHOMH.
ANTOPUTMBI MPOBEPKH JAETMMOCTH OJIHOTO IIEJIOTO0 YHUCIIA HA JAPYroe, MPOBEPKH




HaTypaJbHOIO YUCJA Ha MPOCTOTY

3.3

OO6paboTka CHUMBOJIbHBIX JaHHBIX. CHMBOJIBHBIE (CTPOKOBBIE) IE€pPEMEHHBIC.
[MocumBonbHas 00paboTka CTpoK. [loacdér YacTOThl TOSIBICHUS CHMBOJIA B
cTpoke. Berpoennsie hyHKIMM 17151 00pabOTKU CTPOK

3.4

Onpenenenrne BO3MOXHBIX pPE3ylIbTaTOB padOThl alropuT™Ma IMpU JaHHOM
MHO>KECTBE BXOJIHBIX JIaHHBIX, OIPEIECICHUE BO3MOXKHBIX BXOJHBIX JIAHHBIX,
MPUBOIALINX K JTAHHOMY pE3YJIbTaTy

3.5

Tabnmuunple BenmuumHbl (MaccuBbl). OmgHOMepHBIE MaccuBbl. CoOCTaBieHHE W
OTJIJIKa MIPOTPaMM, PEATTU3YIOIIMX TUIIOBBIC AJITOPHUTMBI 00PaOOTKH OTHOMEPHBIX
YHCIOBBIX MAacCCHBOB, Ha OJHOM M3 S3bIKOB mporpammupoBanus (Python, C++,
IMackans, Java, C#, IlIkoneHeId ANTOpUTMHUSCKUN SI3BIK): 3aIoJIHEHUE
YUCJIOBOTO MAacCHUBa CIy4aWHBIMU YHCIIaMU, B COOTBETCTBUM C (POPMYJION WIH
MMYTEM BBOJIa YKCEJI, HAXOXKJIECHUE CYMMBbI 3JIEMEHTOB MACCUBA, JIMHEHHBIN MOUCK
3aJIaHHOTO  3HA4Y€HWs B  MacCHMBe, TMOJCYET  DJIEMEHTOB  MAacCHBa,
YAOBJICTBOPSIIOMIMX  33JIaHHOMY  YCJIOBUIO, HAaXOXJACHHE  MHHUMAaJIbHOTO
(MakcuMasibHOTO) AyieMeHTa MaccuBa. CoptupoBka maccuBa. OOpaboTKa MOTOKA
JMAHHBIX: BBIYUCICHHE KOJUYECTBA, CYMMBI, CpEIHEr0 apu(MeTHuecKoro,
MHUHUMAJIBHOTO W MaKCHMAaJBbHOTO 3HAYEHMsI SJIEMEHTOB IIOCJIEI0BATEILHOCTH,
YAOBJIETBOPSIIOIINX 33IAHHOMY YCJIOBHIO

3.6

VYuopasnenue. Curnan. OOpartHas cBsa3b. [lonydeHue curHaiaoB oT HU(POBBIX
JaTYUKOB  (HampuMep, KacaHMs, pAacCTOSIHMs, CBeTa, 3ByKa). I[lpumepsl
HCIIOJIB30BaHUA IMpuHIOUIIAa 06paTHOﬁ CBA3U B CucremMax YIIpaBJICHUA
TEXHUYECKUMH YCTPOWCTBAMH C [OMOIIbIO JAaTYMKOB, B TOM YHCIE B
POOOTOTEXHUKE

WNHudbopmanrioHHble TEXHOJIOTUN

4.1

TekcToBbIe JOKYMEHTBHI U UX CTPYKTYPHBIC JIEMEHTHI (CTpaHUIla, ad3all, CTpoKa,
CJIOBO, CUMBOJI).

TekcToBbI  Mpoleccop — HMHCTPYMEHT  CO3[IaHMs, PEOAKTUPOBAHUS U
¢dopmaTtupoBanusi TekcToB. I[IpaBuina Habopa Tekcra. PemakTmpoBaHue Tekcra.
CpoiictBa cumBojioB. Illpudr. Tumer mpudToB (pydseHble, ¢ 3aceyKamu,
MoHommpuHHbIe). [lomykupHoe M KypcuBHOe Hauepranue. CBoiicTBa a03alieB:
TpaHUIbI, a03aIHBI OTCTYI, MHTEPBAJ, BhIpaBHUBaHUE. [lapaMeTphbl CTpaHUIIBI.
CrunieBoe (dopmatupoBanue. CTpyKTypHpOBaHHE HWHPOPMALUK C ITOMOIIBIO
CIMCKOB M Tabmui. MHOTOypOBHEBbIe criickd. J[oOaBieHne TaOIUIl B TEKCTOBBIC
JOKYMEHThl. BcTaBka wH300pakeHUH B TEKCTOBble JOKyMeHTHl. OOTekaHue
M300paKeHUI TeKCTOM. BKIltoueHHe B TEKCTOBBIN IOKYMEHT auarpamm, Gopmy,
HYMEpAIlMU CTPAHMII, KOJIOHTUTYJIOB, CCBUIOK U JAPYTHX JIEMEHTOB

4.2

PactpoBbie pucynku. Mcnonbp3oBanue rpaguueckux NpUMUTHBOB.

Onepanuu peaakTUpoBaHUs TpaduyeckKuX OOBEKTOB, B TOM 4YHCIE HUGPOBBIX
doTorpaduii: u3MeHeHHe paszMepa, oOpes3ka, MOBOPOT, OTpakeHue, pabora ¢
obnactsiMu (BBIJIENICHHE, KOMHMPOBAaHHE, 3alMBKa IIBETOM), KOPpPEKIMs I[BETa,
SIPKOCTH U KOHTpPAcTHOCTH. BektopHas rpaduka. Co3gaHne BEKTOPHBIX PUCYHKOB
BCTPOEHHBIMH CpPEJCTBAMHU TEKCTOBOTO IIpolieccopa WM APYTUX MPOrpaMm
(mpunoxenwuii). Jlo6aBieHre BEKTOPHBIX PUCYHKOB B JOKYMEHTHI

4.3

[ToarotoBka MynbTUMeIUHHBIX mpe3eHTanuil. Cmaiin. JloGaBieHwe Ha craifg
TeKCcTa U u3o0paxkeHuil. PaboTa ¢ Heckonbkumu cnaiinamu. JloGaBieHue Ha chaiia
ay/IMOBU3YaJIbHBIX JAHHBIX. AHMMaIus. [ unepccbuiku

4.4

Tunel naHHBIX B s4Yelikax DIEKTPOHHOW TaOmuiel. PemaktupoBanue u
dopmarupoBanue Tabnui. BcTpoeHHble GYHKIMHM i TMOWMCKA MaKCHMyMa,




MUHHUMYMa, CyMMBI W cpegHero apudmerndeckoro. COpPTHpPOBKA HaHHBIX B
BBIZICTICHHOM Juana3oHe. [locTtpoeHue pauarpamMm (THCTOTpaMMma, Kpyropas
auarpamMma, TodedHas auarpamma). Beioop Tuma muarpammel. [IpeoOpasoBanue
dbopmyn mnpu komwmpoBaHWHM. OTHOCUTENBbHAS, aOCOJIOTHAS ¥ CMEIIAHHAS
aapecarus

4.5

VYcii0BHBIE BBIYMCICHUS B AJIEKTPOHHBIX TaOnuuax. CyMMUpOBaHHME M MOJACYET
3HAUEHUH, OTBEYAIOIIMX 3aJaHHOMY YcioBHUIO. OOpaboTka OosbmMX HAOOPOB
JaHHBIX. Yucnennoe MOACIIMPOBAHUC B SJICKTPOHHBIX Ta6JII/IIIaX




YYEBHO-METOJMYECKOE OBECHEYEHUE OFEPA30BATEJIBLHOTI'O
MMPOLIECCA

OBSI3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI J151 YHEHUKA
* ndopmaruka: 7-i kiacc: 6a30BbIi YPOBEHb: YUEOHHK; S-€ n3nanue, nepepadboranHoe bocosa
JI.JI., BocoBa A.1O. AknunonepHoe obuiectBo «M3narensctBo «lIpocsermenne»
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