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MNOACHUTEJIBHASA 3AIIMCKA

[Tporpamma mo MH(GOpPMATHKE HA YPOBHE OCHOBHOT'O OOIIEro 00pa30BaHMs COCTABJICHA HA
OCHOBE TpeOOBaHHI K pe3ylbTaTaM OCBOCHHS OCHOBHOH 0Opa3oBaTeIbHOM MPOTrpPaMMBbI
OCHOBHOTO o0miero oo6paszoBanwus, npencrasieHHbix B @I'OC OO0, a takxke ¢enepaabHOR
paboueii mporpaMMbl BOCTIUTAHUSI.

[Tporpamma 1o nHpOpMaTUKE MAET MPEICTABICHUE O IeJISIX, O0MIeH cTpaTernu 00yJIeHMs,
BOCIIUTAHUS W PAa3BUTHS OOYYArOMIMXCS CpEACTBAaMU HHPOpPMATHKH HAa 0a30BOM YpOBHE,
yCTaHABIMBaeT  O0SM3aTeNIbHOE  MPEIMETHOE  COAEp)KaHWe,  MPEAyCMaTpPUBAaET  €ro
CTPYKTYpUPOBaHHUE IO pa3zesiaM U TeMaM.

[IporpamMa 10 wWHGOpPMATHKE OINpENEeNsIeT KOJIMYECTBEHHbIE M  KadeCTBEHHBIE
XapaKTepUCTUKU Yy4eOHOro marepuana JUis KakIOoro roja W3y4eHHs, B TOM 4YHCIE s
COJICPKATEIBHOTO HAMOJHEHUS PA3HOTO BUAA KOHTPOJIA (IMIPOMEXKYTOYHOW AaTTeCTaluu
00yYaroImuxcsi, BCEpOCCUUCKUX MPOBEPOUHBIX pabOT, FOCYJapCTBEHHON UTOTOBOM aTTECTAINH).

[Iporpamma 1Mo WHGOPMATHKE SIBISIETCSI OCHOBOM JUISI COCTABIICHHUS aBTOPCKHUX y4eOHBIX
IporpaMM, TEMaTHYECKOT0 IIAHUPOBAHUS Kypca YUUTEIIEM.

LlenssmMu u3ydeHnss ”HPOPMATUKU HA YPOBHE OCHOBHOTO OOIIIETO 0Opa30BaHUS SBIISIFOTCS:

(dbopMHpOBaHHE OCHOB MHPOBO33PEHHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YpPOBHIO
pa3BuUTHS HAyKM HMH(DOPMATHKH, JOCTH)KEHHSM HAyYHO-TEXHHYECKOTO Tporpecca W
0O0I11eCTBEHHOH NMPaKTHKH, 3a CYET Pa3BUTHUS NPEACTaBICHUI 00 NH(OpMaIMK Kak O BaKHEHeM
CTPATETHYECKOM pecypce pas3BHTHs JMYHOCTH, TOCYAAapCTBa, OOIIECTBA, MOHMMAHUS POJIH
MH(POPMALIMOHHBIX MPOLECCOB, MHPOPMALMOHHBIX PECYPCOB U MHPOPMALMOHHBIX TEXHOJIOTUHN B
yCIOBUSAX IU(POBOM TpaHCHOpMaLIK MHOTHUX Cep )KMU3HU COBPEMEHHOIO OOIIECTBa;

o0ecrieyeHrne yciIoBHH, CIOCOOCTBYIOLIMX Pa3BUTHIO aJITOPUTMHUYECKOTO MBIIIJICHUS Kak
HEOOXOMMOTO yCJIOBHUSI MPOPECCHOHATHLHOMN IESTETFHOCTH B COBPEMEHHOM HH()OPMAIIHIOHHOM
o011ecTBe, MPEanoaraoero CnocoOHOCTh 00ydYarolerocs pa3ouBaTh CIIOKHBIE 3a7aydl Ha
Ooiee TMPOCTBIE TOJ3a7ayl, CPaBHUBATH HOBBIC 3aJauyd C 3aJa4aMH, DPEHICHHBIMU paHee,
OTIpeNeNATh IIark JUIs JOCTHXKEHHS pe3yibTaTa U Tak Jajee;

dbopMHUpOBaHHE W Pa3BUTHE KOMIIETEHIIMNA OOYJarolmUXCcsi B 00JIACTH HCIIOIh30BaHUS
UH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH, B TOM YHCIIE 3HAHWH, YMEHUH M HaBBIKOB
paboTel ¢ wH(pOpManHel, MPOrpaMMHPOBAaHUS, KOMMYHHKAIIMH B COBPEMEHHBIX IH(POBBIX
cpeiax B YCJIOBUSX oOecrieuyeHns HHPOPMAIMOHHOM 0€301MacHOCTH JIMYHOCTH 00YYaroIIerocs;

BOCIIUTAaHHE OTBETCTBEHHOTO W W30HMPATENHHOTO OTHOIIEHHS K WHPOPMANUU C yIETOM
NPaBOBBIX M JITHYECKUX AaCMEKTOB €€ paclpOoCTpaHEHMs, CTPEMIICHHS K MPOJOHKEHUIO
oOpa3oBaHus B 00NacTH WH(POPMAIMOHHBIX TEXHOJOTHHA W CO3HIATENHHON JESATEIBHOCTH C
IPUMEHEHHUEM CPEICTB MHPOPMALIMOHHBIX TEXHOJIOTUH.

NudopmaTrka B OCHOBHOM 00111eM 00pa30BaHUU OTPAXKAET:

CYIIHOCTh HH(OPMATHKH KaKk HAy4YHOW IHCLUMUIUIMHBIL, HW3y4arolleld 3aKOHOMEPHOCTH
MPOTEKaHHUsS U BO3MOXKHOCTH aBTOMAaTH3allMU HH(OPMAIIMOHHBIX MPOLECCOB B Pa3IMYHBIX
cucTeMax;




OCHOBHBIC 00JIaCTH NpPHUMEHEHHS WH(POPMATUKH, NpPEeXIe BCero HH(POPMAIMOHHBIE
TEXHOJIOTUH, YIIPaBJIEHHE U COLMAIIbHYIO cdepy;

MEKIUCIUTUTMHAPHBIA XapakTep HHPOPMATUKU ¥ HH(POPMAIIMOHHOHN EATETLHOCTH.

N3yuenne HHPOpPMAaTHKU OKa3blBAE€T CYLIECTBEHHOE BIIMAHUE Ha (OPMHPOBAHUE
MHUPOBO33pEHUST 00yUArOIIErocs, ero >KU3HEHHYIO TO3UIUIO0, 3aKJIa/IbIBAET OCHOBBI MTOHUMAaHUS
IOPUHIUIOB (YHKIMOHUPOBAHUS U MCIIOJIb30BaHMS HMH(POPMALMOHHBIX TEXHOJOIMH Kak
HEOOXOMMOTO0 HMHCTPYMEHTA NPAKTUYECKH JIIOOON JEesITeIbHOCTH M OJHOTO U3 Haubojee
3HAYMMBIX TEXHOJIOTMYECKUX NOCTH)KEHUI COBpPEMEHHOM LuBWINM3aluU. MHOrue npeaMeTHble
3HAHUS U CIIOCOOBI JIEATETBHOCTH, OCBOCHHBIE OOYYAIOUMMHUCSA MPU U3YYEHUH WH(POPMATHUKH,
HaXoJAT NPHMEHEHHE KaK B paMKax oOpa3oBaTeNbHOIO IpPOIecca, TaK U B MHBIX KU3HEHHBIX
CUTyallUsX, CTAHOBSTCS 3HAYUMBIMUA JUIsI (OPMHUPOBAHMSA KA4eCTB JIMYHOCTH, TO €CTh
OpPUEHTHPOBaHbI Ha (POPMUPOBAHHNE METANIPEIMETHBIX U IMUHOCTHBIX PE3yIbTATOB 00Y4EHUS.

OcHoBHBIe 3amaun  yueOHoro mnpeamera «WHpopmaruka» — cdopmupoBaTh Yy
o0yJaromuxcs:

NOHMMAaHHWE TPHUHIMIIOB YCTPOHCTBA M (YHKIMOHHPOBAHUS OOBEKTOB IM(PPOBOTrO
OKpY)KEHMsI, IpPEeACTaBICHUs 00 HCTOPUM U TEHACHLMIX Ppa3BUTUS HMH(POPMATHKH MEepuoja
UppoBOH TpaHCPOPMALIUU COBPEMEHHOTO OOIIECTBA;

3HAHUS, YMEHUS U HABBIKU I'PAaMOTHOM IOCTAaHOBKH 3ajlay, BOSHUKAIOIUX B IPAKTUYECKON
JEeSITeIbHOCTH, ISl X PEIICHHS C TOMOIIBI0 HH(OPMAIIMOHHBIX TEXHOJIOTHH, YMEHHUS U HABBIKU
(bopManTM30BaHHOIO OMMCAHU TOCTABICHHBIX 33/1a4;

0a3oBble 3HaHHU 00 UHPOPMALMOHHOM MOJCITUPOBAHNUHU, B TOM YHCJIE O MATEMAaTHIECKOM
MOJICJIUPOBAHHH;

3HaHUE OCHOBHBIX AJTOPUTMHUYECKUX CTPYKTYp W YMEHHE MPHUMEHSTh 3T 3HAHUS IS
MOCTPOCHMS AITOPUTMOB pPEIIeHHs 3a/1a4 [0 UX MAaTeMaTHYEeCKUM MOJEIISM;

YMEHUSI W HABBIKH COCTaBJICHHS IMPOCTBHIX TPOTPaMM IO MOCTPOSHHOMY aJrOpUTMY Ha
OJTHOM U3 SI3bIKOB ITPOrPaMMHUPOBAHUS BHICOKOTO YPOBHS;

YMEHUSI W HaBBIKK J(PPEKTHBHOTO HCIIOIB30BAaHUS OCHOBHBIX THIIOB IPHKJIAIHBIX
nporpaMm (MpHJIOKEHH) 001Iero Ha3HaueHUs! U UH(OPMAIIMOHHBIX CHCTEM JUIsl PEIIEHUs ¢ UX
MOMOIUIbI0 MPAKTHUUECKUX 3aJay, BiaJeHHe 0a30BbIMM HOPMAaMHM HWH(OPMALIMOHHOW ITHKU U
npaBa, OCHOBaMH MH(OpMAIIMOHHON 06€3011aCHOCTH;

YMEHHME TPaMOTHO HHTEPIPETUPOBATH PE3YJIbTAaThl PELICHHUS MPaKTUYECKUX 3343y C
IOMOIIBI0  MH(GOPMAIIMOHHBIX  TEXHOJIOTHH, MPUMEHATh IOJyYEHHBbIE pEe3yJlbTaThl B
IIPAaKTHUYECKON JEATEIbHOCTH.

[lenu u 3amauu u3ydyeHHs: UHPOPMATUKUH HAa YPOBHE OCHOBHOTO OOILIEro 0Opa30BaHUS
ONPEACINAIOT CTPYKTYpPY OCHOBHOTO cCOJAEpXkaHHs Y4eOHOTO MpeaMeTa B BHJIE CIEIYIOIINUX
YeThIPEX TEMATUUECKUX Pa3IeiIoB:

1u(poBasi (PaMOTHOCTB;

TEOPETUYECKHE OCHOBBI HHPOPMATUKH;

QITOPUTMBI U TIPOTPAMMHUPOBAHHE;

UH(POPMALIMOHHBIE TEXHOJIOTHH.

Ha n3ydenune mnpopmatuku Ha 6a30BoM ypoBHe oTBoautTcs 102 yaca: B 7 kiacce — 34
yaca (1 gac B Henenmo), B 8 kimacce — 34 gaca (1 gac B Henmeno), B 9 kmacce — 34 gaca (1 gac B
HEJIEIIO).



COJAEP/KAHUE OBYYEHUA
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Hudposasg rpaMOTHOCTH

KomnbroTep — yHuBepcajJbHOe YCTPOHCTBO 00padOTKHU JAHHBIX

Komnplorep — yHHMBEpCAaJIbHOE BBIYMCIUTENBHOE YCTPOWCTBO, paboraroliee 10
nporpaMMe. THIBI KOMIIBIOTEPOB: IEPCOHAIBHBIE KOMIIBIOTEPHI, BCTPOECHHBIE KOMIIBIOTEPSI,
CYMEepPKOMIBIOTEPHl. MOOWMIIBHEIE YCTPOICTBA.

OcHOBHBIE KOMIIOHEHTBI KOMIIBIOTEpa M MX HasHaudeHue. [Ipomeccop. OneparuBHas u
JOJTOBPEMEHHAs MaMsATh. Y CTPOICTBA BBO/IA U BbIBO/Ia. CEHCOPHBIM BBOJ, JaTYUKU MOOHMIIBHBIX
YCTPOMCTB, CPEACTBA OMOMETPUYECKOMN ayTeHTU(DHKALINH.

Hctopuss pa3BUTUS KOMIIBIOTEPOB U IporpaMMHOro obecrneueHus. [lokonenus
KOMIIbIOTEpOB. COBPEMEHHBIE TECHICHIIUU Pa3BUTHsI KOMIIBIOTEPOB. CyNEepKOMIIBIOTEPHI.

[TapanienbHble BHIYUCICHUS.

[Tepconanbubiii kommbioTep. Ilpomeccop u ero XxapakTepuUCTUKH (TakToOBas 4YacToTa,
paspsaHocTs). OnepaTuBHas namsath. JloaroBpeMeHHas namsithb. Y CTpOWCTBa BBOJA U BBIBOJA.
OOBEM XpaHUMBIX JAHHBIX (ONEpaTHUBHAS IMaMATh KOMIbIOTEpA, >KECTKUN U TBEPAOTEIbHBIN
JIMCK, TOCTOSIHHAS TAMATh CMapT(OHA) U CKOPOCTh TOCTYIIA ISl PA3JIMUHBIX BHIOB HOCUTEIICH.

TexHuka 0e30MacHOCTH U ITpaBUiIa pabOThl Ha KOMIIBIOTEPE.

IIporpamMmmbl u 1aHHBIE

[TIporpammHoe oOecrneueHne kommbroTepa. llpukianHoe mnporpaMMHoe obecriedeHue.
CucremHoe nporpammHoe obOecrnedeHue. CucreMbl nporpammupoBaHus. [IpaBoBas oxpaHa
nporpaMM M JaHHBIX. becniatHele W yclioBHO-OecruiaTHele mporpammbl.  CBoOOJIHOE
pOrpaMMHOE 0OecTieueHue.

@aiinsl 1 manku (katanoru). ITpuniunsl noctpoenus ¢ainoBeix cuctem. [lomHoe ums
¢daiina (manku). Ilyte x aitny (mamnke). PabGora c ¢aitmaMu u Karajoramu CpeacTBaMu
OIIEpAllMOHHOMN CHUCTEMBI: CO3[JaHUE, KOIMPOBAHKE, IEPEMELICHNE, IEPEUMEHOBAHUE U YAAJICHUE
¢aitnoB u manok (karanoro). Tumbl QaitnoB. CpoiicTBa (aiiioB. XapakTepHble pa3Mepsl
(ailioB pa3NIMYHbBIX TUIOB (CTPAHHUIA TEKCTA, JIEKTPOHHAsI KHUTa, (oTorpadus, 3amuch NECHH,
BUJICOKJIUI, TIOJHOMETPaKHbIM (QuibM). ApxuBauus AaHHbIX. Vcrosib30BaHHE MpOrpaMM-
apxuBatopoB. Paitnosslit MeHemkep. [louck ¢aiinos cpeacTBamMu onepalnoOHHON CUCTEMBI.

KomneloTepHble BUPYCHl U APYrue BpeAOHOCHBIE MporpaMMebl. [Iporpammel i 3aliuThl
OT BUPYCOB.

KoMmnbrorepHbie ceTn

O6bvenunenue komnbloTepoB B ceTb. Cerb HMHTepHer. BeO-cTpanuma, BeO-caifr.
Crpykrypa aapecoB BebO-pecypcoB. bpayzep. IlouckoBbie cuctemsl. Ilonck mHpopmanuu mo
KJIIOYEBBIM CJIOBaM M 1O H300paxkeHuto. JlocToBepHOCTh HMH(POPMALUH, TOJY4EHHOW U3
WNHTrepHerTa.

CoBpeMeHHbIE CEPBUCHI MHTEPHET-KOMMYHHUKALUH.

CereBoil 3THKeT, 0a30Bble HOPMBI MH(POPMAIMOHHON 3TUKU U MpaBa Ipu padoTe B
Wutepnere. Ctpaterun 6e3omnacHoro noseaeHus B lHrepHere.

Teopernueckne 0ocHOBbI MHPOPMATHKHU

HNudpopmanus u uHGOPMALHOHHbIE POLECCHI

Nudopmarniyst — 01HO U3 OCHOBHBIX MTOHSATHH COBPEMEHHOM HAYKH.

Nudopmanus Kak CBEOCHMS, NpeJHA3HAYCHHbIC [UIS BOCIPHUSATHS YEIOBEKOM, U
nH(popMaIus Kak JaHHBIE, KOTOPBIE MOTYT OBITh 00pa0OTaHbl ABTOMATU3UPOBAHHONW CHCTEMOM.

JIMCKpeTHOCTh 1aHHBIX. BO3MOXXKHOCTH ONHMCaHUsI HEMPEPBHIBHBIX O0BEKTOB U MPOLIECCOB €
MIOMOUIBbIO AUCKPETHBIX JAHHBIX.

WNHdopManinoHHbIe TPOLIECCHI — MPOLIECCHI, CBSI3aHHBIE C XPaHEHUEM, TPEOOpa30BaHUEM U
nepenayen JaHHbIX.



IIpeacrasiienne HHGpOpMALUHU

CumBon. Andaut. MomHocts andaBura. Pa3zHooOpaszue s3bIKOB U al()aBUTOB.
EcrectBennbie u (opMmanbHble S3bIKH. AN(aBUT TEKCTOB Ha PYCCKOM s3bIKe. JIBOMYHBII
aspaBut. KonuuecTBo BCEBO3MOXKHBIX CIIOB (KOAOBBIX KOMOMHALMI) (PMKCUPOBAHHOM JUIMHBI B
nBouyHoM andasure. IIpeoOpazoBanme imoboro andaButa K JBoWyHOMY. KommuecTBo
Pas3INYHbIX CJIOB (PUKCUPOBAHHOW JJIMHBI B alipaBUTE ONpPEIEIEHHON MOLTHOCTH.

KoaupoBanue CUMBOJIOB OJHOrO andaBUTa C IOMOMIBIO KOJOBBIX CJIOB B JIPYrOM
asipaBuTE, KOAOBAs TAOJINLA, IEKOIUPOBAHHE.

JBonunslii kox. llpencraBieHue NaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B JIBOMYHOM
andasure.

Nudopmannonubiii 00bEM JaHHBIX. BUT — MHHHManbHas eIMHMIA KOJIMYECTBA
UHpOpPMaLUU — JABOMYHBINA pa3pal. EnuHunbl usmepenus MHGOPMAMOHHOIO 00bEMa JTaHHBIX.
But, OaiiT, knimobaiiT, MerabaiT, ruradaiT.

CxkopocTb nepeauu JaHHbIX. EMUHUIBI CKOPOCTH NEPENAaYH TaHHBIX.

KoaupoBanue tekcroB. PaBHomepHblii kon. HepaBHomephbiii kon. Komuposka ASCII.
Bocemubutasie konupoBku. [lonsrue o komupoBkax UNICODE. [/lekonupoBanue cooOIieHui ¢
UCTIOJIF30BAaHUEM PABHOMEPHOTO U HEpaBHOMEPHOTO Koza. MHpopmMannonHslii 00bEM TEKCTA.

Hckaxenue uHdopMauu npu nepeaaye.

OOmee mnpexncraBieHUEe O IUPPOBOM IMPEJICTABICHUM ayAUOBU3YyaldbHBIX U JPYIHX
HENPEPBIBHBIX TaHHBIX.

KomgupoBanue nBera. lLlBetoBbie Moxenu. Mogens RGB. I'myOuna xoaupoBaHwsl.
[TanuTpa.

PactpoBoe u  BekTOpHOE mpexacraBieHue  uzoOpaxeHuil. [Iukcenb.  OueHka
UH(POPMALIMOHHOTO 00BbEMa IrpaMuecKUX TaHHBIX JJIs PACTPOBOTO H300payKeHHS.

Koauposanue 3Byka. Pa3psiniHocTs 1 yactoTa 3anucu. KoianuecTBo kaHaJIOB 3allUCH.

OneHka KOJIMYECTBEHHBIX IapaMETPOB, CBS3aHHBIX C IPEACTABIECHUEM M XPAHEHUEM
3BYKOBBIX (paiiyioB.

HNupopmManoHHbIE TEXHOJIOTHH

TexcToBbBIE JOKYMEHTBI

TexkcToBble JOKYMEHTBI U UX CTPYKTYpHBIE 3JIEMEHTHI (CTpaHuIla, ab3al, CTpOKa, CIOBO,
CHUMBOJ).

TekcToBBIl MpolLeccop — MHCTPYMEHT CO3JaHMs, PelaKTUPOBaHUS U (HOpMaTUPOBAHUS
tekcTtoB. IlpaBmia Habopa Tekcra. PenakrupoBanue Tekcta. CoiictBa cuMmBonoB. llpudr.
Tunbl mpudToB (pydieHble, ¢ 3aceykamM, MOHOUIMpUHHBIE). [loMyKupHOE M KypCHUBHOE
Hayepranne. CBoicTBa a03areB: TpaHWIIBI, a03alHBIA OTCTYI, WHTEPBaJ, BBIPABHHBAHUE.
[TapameTtpsl cTpanuibl. CtuiaeBoe GopMaTupoBaHHE.

CrpykrypupoBanue WHGOpPMalUU C MOMOIIBIO CHHCKOB W Tabiull. MHOroypoBHEBbIE
cnucku. JlobaBneHue TabiuIl B TEKCTOBBIE TOKYMEHTHI.

BceraBka m300pakeHU B TEKCTOBbIE JOKYMEHTHL. OOTeKkaHue H300paXeHH TEKCTOM.
BxutoueHne B TEKCTOBBIA JOKYMEHT Auarpamm, (GopMmyi, HyMepaluu CTpaHUL], KOJOHTUTYJIOB,
CCBUJIOK M IPYTHX 3JIEMEHTOB.

ITpoBepka nmpaBonucanus. PacctanoBka nepeHocoB. ['o0ocoBoil BBoa TekcTa. OnTudeckoe
pacrio3HaBaHue Tekcta. KommbrotepHslid nepeBoj. Mcnonb3oBanue cepBucoB MHTepHera miist
00paboTKH TEKCTa.

Komnbrorepnasi rpadpuka

3HaKOMCTBO ¢ rpaduyeckuMu penakropamu. PactpoBeie pucyHku. Mcnosnbp3zoBaHue
rpau4ecKux NPUMHUTUBOB.

Omnepanyu  pefakTUpoBaHHs rpaduyeckux OOBEKTOB, B TOM 4HCIE LUPPOBBIX
dbotorpaduii: W3MEHEHHE pa3Mepa, OOpe3Ka, IMOBOPOT, OTpakeHHe, pabora ¢ 00JaCTIMHU
(BBLIEIIEHUE, KOMMMPOBAHKE, 3aJIMBKA LIBETOM), KOPPEKLIMSA LIBETA, SIPKOCTH U KOHTPACTHOCTH.



Bekropnas rpaduka. Co3maHue BEKTOPHBIX PHCYHKOB BCTPOCHHBIMH CpEICTBAMU
TEKCTOBOTO TMpoIleccopa WM JAPYrux mnporpamm (mpuiokeHuid). JloOaBieHHMe BEKTOPHBIX
PUCYHKOB B JJOKYMEHTHI.

MyabTUMeINTHbIE TTPe3eHTAIUU

[TonroroBka MyJabTUMENIUUHBIX mpe3eHTanui. Cnaiia. JloOaBieHue Ha ciaiij Tekcra U
n3o0paxkeHuii. Pabora ¢ HECKOBKUMH CllaliIaMHu.

JobaBiienne Ha cinaiij] ayIMOBU3YyaIbHBIX JAHHBIX. AHUMAIUS. [ UIepCChUIKY.

8 KJIACC

Teopernueckne 0ocCHOBbI MHPOPMATHKH

Cucrembl cuncjIeHHs

Henosunmonusle u NO3MLMOHHBIE CHUCTEMBl cuuciaeHUs. AjgaBut. OcHoOBaHUE.
Pa3Bépuyras dopma 3ammcu uucna. IlepeBoa B OECATHUHYIO CHUCTEMY YMCEN, 3aMUCAHHBIX B
JPYTUX CUCTEMAaX CUMCIICHHUS.

PumMckast cuctema cuncieHus.

JIBonuHas cucrema cuucienud. IlepeBon nenbix umcen B mpenenax or 0 mgo 1024 B
JBOMYHYIO CHCTEMYy CcyHCleHusa. Bocbmepuunas cuctema cuucineHus. llepeBox umcen wu3
BOCHBMEPUYHON CUCTEMBI B IBOMUHYIO U JECITUUHYIO CUCTeMbI U o0patHo. lllectHanuaTepruyunas
cuctema cumciueHus. IlepeBon uucen U3 IIECTHAALATEPUYHON CHUCTEMBI B JBOMYHYIO,
BOCBMEPHYHYIO U IECATHYHYIO CUCTEMBI U OOPaTHO.

ApudmeTnueckue onepanuu B IBOMYHON CUCTEME CUUCTICHUS.

DJIeMeHThl MaTeMATH4YeCKOM JTIOTUKH

Jlornueckue BbIcKa3bplBaHMs. Jlormdyeckue 3HA4E€HHs BBICKA3BIBAHUNA. ODJIEMEHTApPHBIE U
COCTaBHble BbICKa3bIBaHMA. Jlornmueckue omnepauuu: «u» (KOHBIOHKIMS, JIOTHYECKOE
YMHOXXEHUE), «WIN» (AU3BIOHKINSA, JIOTHYECKOE CIIOKEHHUE), «HE» (JIOTHUECKOE OTPHIIaHUE).
[Tpuopurer norudeckux omnepanuii. OnpeneaeHre UICTUHHOCTH COCTaBHOTO BbICKA3bIBAaHUS, €CIIU
W3BECTHBI 3HaYEHMsI ICTUHHHOCTH BXOZSIIMX B HETO JIEMEHTApHBIX BbICKa3bIBaHMi. Jlornyeckue
BbIpaxkeHus. llpaBuna 3amucu Jornyeckux BblpakeHHi. [locTpoeHue TaOMUI] MCTUHHOCTH
JIOTUYECKUX BBIPAKEHUM.

Jlormueckue 31eMeHThl. 3HAKOMCTBO C JIOTHYECKUMHU OCHOBaMHU KOMIIBIOTEPA.

AJITOPUTMBI H IPOTPaMMHPOBAHHE

Hcnonnuresy u airOpuTMbI. AJITOPUTMHYECKHE KOHCTPYKIIUH

[Tonsitue anropurtma. McnomHuTenu ajropuTMoB. AJNTOPUTM Kak IUIAH YIPABIICHUS
HCIIOJTHUTEIIEM.

CgoiictBa anroputma. CrnocoObl 3amicH aNropuTMma (CIOBECHBIH, B BHJE OJIOK-CXEMBI,
mporpaMma).

AnropurMuueckue KOHCTpyKUMHU. KOHCTpyKIus «cinefnoBaHue». JIMHEHHBIM anropuTM.
OrpaHn4eHHOCTh JIMHEHHBIX aJTOPUTMOB: HEBO3MOXKHOCTb IPEIYyCMOTPETh 3aBUCHUMOCTh
MIOCJIE0BATENBHOCTH BBIIOIHIEMBIX IEHCTBUI OT UCXOJHBIX JaHHBIX.

KoHcTpykiusi «BeTBiIeHUE»: MOJIHAs U HerosHas (GopMbl. BelnoHEHUE U HEBBINOIHEHNE
ycioBUs (MICTUHHOCTB U JIOXKHOCTb BbICKa3bIBaHus ). [IpocThie u cocTaBHbBIE YCIOBHSL.

KoHCTpyKIusi «IOBTOpPEHMS»: LHMKIBI C 33JaHHBIM YHCJIOM IOBTOPEHUH, C YCIOBHEM
BBITIOJIHEHMS, C IEPEMEHHOM LIUKJIA.

PazpaboTtka mys (hopMalbHOTO HCIIOJHHUTENS AJITOPUTMA, NMPHBOMASAIIETO K TpeOyemMomy
pe3yibTaTy IMpH KOHKPETHBIX HCXOAHBIX JaHHBIX. Pa3paboTka HECIOXKHBIX alrOpUTMOB C
UCIIOJIb30BAaHMEM IIMKJIOB M BETBJIIGHUN MJisi YIpaBieHUs (HOPMAaTbHBIMU UCIOJHUTEISIMH,
TakuMu Kak Pobot, Yepenamka, YUepTéxHUK. BbInonHeHue aaropuTMOB BpPYUHYIO W Ha
KoMmmbioTepe. CHHTaKCHUYECKUE U JIorThyeckue omuoku. OTKa3bl.

S3bIK NporpaMmMHupoBaHus



Azpik  mporpammupoBanus  (Python, C++, TIlackamp, Java, C#, IllkonbHbIi
ANTOpUTMUYECKHH SI3BIK).

CucreMa nporpaMMHUpPOBaHUs: PENAKTOP TEKCTA IPOrpaMM, TPAHCIIATOP, OTIAAUHUK.

[Tepemennas: Tum, ums, 3HadeHue. Llenble, BelecTBEHHbIE U CUMBOJIbHBIC IEPEMEHHBIE.

Omnepatop mnpucBauBaHus. ApHU(PMETHYECKUE BBIPAKEHHUS M TMOPAIOK WX BBIYHCICHUS.
Omnepanuu ¢ LeabIMU YUCIAMU: LIEJT0YUCICHHOE JIeNIeHHE, OCTAaTOK OT AETICHHUS.

BerBnenus. CoctaBHble yca0BHS (3aIIUCh JIOTUUECKUX BBIPAXKEHUH HA U3y4aeMOM SI3bIKE
nporpaMMupoBanusi). HaxoxxaeHne MUHUMyMa M MakCUMyMa U3 JBYX, TPEX U YETBIPEX YUCEIL.
Pemenue kBaapaTHOro ypaBHEHHMsI, UMEIOLIETO BEIIECTBEHHbIE KOPHHU.

Juanorosas oTia/iKa MPOrpaMM: MOIIAroBOE BHINOJIHEHUE, IPOCMOTP 3HAYEHUI BEIUYMH,
OTJIa/I0YHBIN BBIBOJ, BEIOOP TOUKH OCTAHOBA.

[Tukn ¢ ycnoBueM. Anroput™ EBkiuaa 1y Haxox1eHUsI HAUOOIbILIEro o0IIero AeauTens
JIBYX HaTypaJbHBIX yucel. Pa3OueHne 3amicu HATYpajIbHOTO YMCIIA B TIO3MIIMOHHON CHUCTEME C
OCHOBAaHMEM, MEHBIIIUM WK paBHBIM 10, Ha OTAEIbHBIE HUDPHI.

[{uks ¢ nepeMeHHOW. AITOPUTMbI IPOBEPKH JIETUMOCTH OJIHOTO 1I€JIOT0 YKcia Ha IPYroe,
[IPOBEPKU HATYpaJIbHOTO YUCIIA HA IPOCTOTY.

OO6paboTka  CUMBOJBHBIX  JNaHHBIX. CHMBONBHBIE  (CTPOKOBBIE)  IEPEMEHHBIE.
[TocumBonbHast o0paboTka cTpok. Iloacdyér wYacTOoThl MOSBICHHS CHUMBOJA B CTPOKE.
Berpoennsie GpyHKImm st 00paboTKH CTPOK.

AHaJN3 aJITOPUTMOB

OnpeneneHre BO3MOXKHBIX pPE3YyJIbTaTOB padOThl ajlropuTMa MpPU JaHHOM MHOXKECTBE
BXOJHBIX JAHHBIX, ONpEAEICHHE BO3MOXKHBIX BXOAHBIX JaHHBIX, NMPHUBOJAIUX K JaHHOMY
pe3ynbrary.

9 KJIACC

Hudposas rpaMOTHOCTH

I'no6anbHas cetb UHTEpHET M cTpaTernu 0€30MacHOrO NMOBEICHUS B Hel

['mobanbnas cerb Uurtepner. IP-agpeca y3noB. CeTeBoe XpaHEHHE MaHHBIX. MeTombI
UH/IMBUYaJIbHOTO ¥ KOJUIEKTUBHOI'O pa3MelleHust HoBoi uHdopmarnuun B MHTepHere. bonbiime
JaHHbIE (MIHTEPHET-JaHHbIE, B YACTHOCTHU JaHHbIE COLUAIbHBIX CETEH).

[Tonsitrie 06 MHMOPMAIMOHHON 6€30MacHOCTU. YTPO3bl HHGOPMAIMOHHON 0€30MacHOCTH
npu pabore B IIOOAJIbHOM CeTH M METOAbl MpoTuBoAeicTBus uM. I[lpaBuia Oe3omacHoi
ayreHTHU(uKanuu. 3amuTta JuuHOW uHPopmauuu B VHrepHere. be3omacHbele cTparerun
nosenenus B Murtepuere. [lpeaynpexxaeHne BOBICUEHUS B JECTPYKTUBHBIE U KPUMHUHAJIbHbBIE
(opMBI ceTeBOi aKTUBHOCTH (KMOEPOYIITUHT, (PUILUHT U Jpyrue Gopmsl).

Pabora B HH(pOpMALMOHHOM NPOCTPAHCTBE

Buner nesrensHocTH B MHTEpHETE, MHTEPHET-CEPBUCHI: KOMMYHHMKAI[MOHHBIE CEPBUCHI
(moutoBasi cnyx0a, BHIIEO-KOH(EpPEHI-CBSI3b U JApYyrue), CHpaBOYHBIE CIYKObl (KapThl,
pacrucaHus U Jpyrue), IOUCKOBBIE CIIYKOBbI, CITy>KOBbI OOHOBJICHHS ITPOIPAMMHOT0O 00ecriedeHus
u gapyrue ciayxObl. CepBUCBH TOCyAapCTBEHHBIX yciayr. OOnauHble XpaHWIMIIA JaHHBIX.
CperncTBa COBMECTHOM pa3pabOTKU JOKYMEHTOB (oHJaiH-oduckl). IIporpaMmmHoe obecrnieueHue
KaK BeO-CepBUC: OHJIAHHOBBIE TEKCTOBbIE W TIpaduueckue peaakTopbl, Cpenbl pa3paboTKu
IIPOrPaMM.

TeopeTuvyeckue 0CHOBbI HHPOPMATHKH

MopennpoBanue KaKk MeTO/l O3HAHUS

Mopenb. 3amaum, perraemMbie ¢ MOMOIIBI0 MojaenupoBaHus. Knaccudukamuu monenei.
Marepuanpible (HaTypHble) W HMH(OpPMalMOHHBIE Mojenu. HempepbiBHBIE U JHUCKPETHBIE
mogenu. Mmuranmonnele Moxaenu. Mrposele mozpenu. OuneHka aJeKBaTHOCTH MOJENIU
MOJIEIUPYEMOMY OOBEKTY M LIEISIM MOJICIIUPOBAHUSI.

Tabnuunsle Mopenu. Tabnuua Kak NpeacTaBIeHNEe OTHOUICHHUS.



ba3bl nannbix. OTOOP B TAONIUIE CTPOK, YAOBIETBOPSIOMIUX 33JAHHOMY YCJIOBHIO.

I'pad. Bepumna, pebpo, nytb. OpreHTUpPOBaHHbIE U HEOPHUEHTUPOBaHHbIE rpadbl. yinHa
(Bec) peOpa. Becomas marpumna rpada. [Qmmuaa nytu mexnay BepmmHamu rpada. Ilomck
onTUMalIbHOTO NyTH B rpade. HavanpHas BeprvHa (MCTOYHUK) U KOHEUHAs BeplInHa (CTOK) B
OpPUEHTHPOBAaHHOM rpade. BrluncieHne KojauuecTBa MyTeH B HANPABICHHOM AallMKINYECKOM
rpade.

HepeBo. Kopens, Bepmmna (y3en), jimct, peOpo (mayra) gepeBa. BwicoTa nepesa.
[Tonnepeso. [Ipumepsl ucnonab3oBanus AepeBbeB. [lepeGop BapraHTOB ¢ MOMOIIIBIO JIEpeBa.

[TonsaTHe MaTeMaTW4ecKOW MOJeNnu. 3ajadyd, peliacMble ¢ MOMOIIBI0 MAaTEeMaTHYECKOTO
(KOMITBIOTEPHOT0) MojenupoBaHus. OTiIHUMe MaTeMaTHYEeCKOW MOJIEIH OT HATYPHOH MOJENU U
OT CJIOBECHOTO (JTUTEPATypHOTO) OMHCAHUS OOBEKTA.

Otanbl ~ KOMIIBIOTEPHOT'O  MOJEIHMPOBAHMS:  IOCTAaHOBKA  3a/ladd, IOCTPOCHHUE
MaTeMaTHYECKOW  MOJENW, MpOrpaMMHAas  pealu3anus, TEeCTHPOBAHWE, IPOBEACHUE
KOMIIBIOTEPHOT0 HKCIIEPUMEHTA, aHAIIU3 €r0 Pe3yJbTaTOB, YTOUHEHHE MOJICTIH.

AJITOPUTMBI H MPOrPAMMHPOBAHHE

Pa3paboTka aJropuTMoB U IPOrpamMm

Pasbuenne 3amaum Ha noxazagauu. CocTaBieHHE aNrOPUTMOB M IpOrpamm c
WCIIOJIb30BAaHWEM BETBJICHHM, LMKJIOB W BCIIOMOTATEIbHBIX AJITOPUTMOB JJIsi YIPABICHUS
ucroHuTeeM PoOOT WM ApYyruMy MCIIONHUTEISIMH, TaKUMH Kak Yepemamika, YepTE&XHUK U
JIPYTUMHU.

Tabnmuunble BenmuuuHBl (MaccuBbl). OgHOMepHBIE MaccuBbl. COCTaBIEHHE W OTJIAIKa
pOrpaMM, peaju3yrIIUX THUIIOBBIE alTOPUTMbI OOPaOOTKH OJJHOMEPHBIX YHCIOBBIX MaCcCHBOB,
Ha OJHOM U3 s3bIKOB mporpammupoBanust (Python, C++, Tlackans, Java, C#, LlxonbHbIii
Anroput™Muyeckuit  SI3bIK): 3allOJIHEHHWE YHCIOBOTO MAacCHBa CIyYaHBIMH UYWCIAMH, B
COOTBETCTBUH ¢ (GOPMYIION MM TyTEM BBOJA YHCEN, HAXOXKICHNE CYMMEBI 2JIEMEHTOB MacCHBa,
JUHEWHBIH TOMCK 3aJJaHHOrO 3HAueHWsT B MacCuBe, IMOJCYET DSJIEMEHTOB MAacCHBa,
YIIOBJIETBOPSIIOMINX 33JaHHOMY YCJIOBHIO, HAaXOXXICHWE MHHHMAJIBHOTO (MaKCHMAJIbHOTO)
sneMeHTa MaccuBa. COpTHPOBKA MacCHBa.

OOpaboTka MOTOKa  JAHHBIX:  BBIUMCIEHHME  KOJIMYECTBA, CYMMBI,  CPEIHEro

apuMeTUIeCcKoro, MHUHUMAJIBHOTO u MaKCUMaJIbHOTO 3HAYEHUS 3JIEMEHTOB
IIOCJIEIOBATEIbHOCTH, YAOBJIETBOPSIOIINX 3aIaHHOMY YCIIOBHIO.
Yupasienue

Vnpasnenue. Curnan. O6patHast cBsi3b. [lomydyeHne cUrHajaoB OT HU(PPOBBIX JaTYUKOB
(xacaHwusl, pacCTOSIHUSA, CBETA, 3ByKa U JIpyroro). [Ipumeps! ncionb30BaHus PUHITUIA 0OpaTHOM
CBSI3M B CHCTEMax YIPaBJICHUS TEXHUYECKHUMH YCTPONCTBAMH C TMOMOIIBIO JTaTYUKOB, B TOM
qrclie B pOOOTOTEXHUKE.

[Ipumepsl  poOOTU3WMPOBAHHBIX CHCTEM (CHCTeMa  yMOPABICHHS  JBWKEHHEM B
TPAHCIIOPTHOM CHCTEME, CBapOYHas JIMHUS aBTO3aBO/A, ABTOMATU3MPOBAHHOE YIIPaBIECHUE
OTOIUICHWEM JIOMa, aBTOHOMHAsi CHUCTE€Ma YIPaBICHUS TPAHCIOPTHBIM CPEJICTBOM U JIPyTHe
CHUCTEMBI).

NHpopManMoOHHBIE TEXHOJIOTHH

DJIeKTPOHHBbIE TA0TUIIBI

[TonsiTe 00 A7EKTPOHHBIX TaOIMIAX. THIBI JaHHBIX B SYEHKAX SJECKTPOHHOU TaOJHUIIBI.
PenaxtupoBanue u popmarupoBanue tabnuil. BeTpoeHHble QYHKIMH 7S TTOUCKA MaKCUMyMa,
MUHUMYMa, CYMMbl U cpefHero apudmernueckoro. COpTUpOBKAa HaHHBIX B BBIIECICHHOM
nuanaszone. IlocTtpoenue guarpamm  (TUCTOTpaMMa, KpyroBas JavarpamMma, ToudeyHas
nuarpamma). Beioop tuma quarpaMmel.

[TpeoOpazoBanue hopmyn npu KonupoBaHuu. OTHOCUTENbHAS, a0COTIOTHAS U CMEIIIaHHAS
azpecanus.



VYciioBHBIE BBIUMCIICHUS B 3JICKTPOHHBIX Tabnuax. CyMMHPOBAaHUE U MOACYET 3HAUCHHIA,
OTBEUAIOIIMX 3aJaHHOMY YycioBuioo. OOpaboTka OonpmMX HAOOPOB JaHHBIX. UYwncieHHOE
MOJICIIMPOBAHKE B AJIEKTPOHHBIX TAOIHUIIAX.

NudopmaninoHHble TEXHOJIOTMHA B COBPEMEHHOM 00111eCTBe

Posib nH(pOpMAIIMOHHBIX TEXHOJIOTUH B Pa3BUTHU SKOHOMHKH MHpA, CTPAaHbI, PETHOHA.
OTKpBITHIE 00pa30BaTEIbHBIE PECYPCHI.

[TIpodeccun, cBsa3aHHble ¢ WHPOPMATUKOH M HMHPOPMALMOHHBIMUA TEXHOJOTHUSMHU: BeEO-
J3aiiHep, MPOrpaMMUCT, Pa3pabOTYNK MOOMIBHBIX MPUIOKEHHH, TECTHPOBIINK, apXHUTEKTOP
IPOTPaMMHOTO 00eCTieueH s, CHEIUAIHCT 110 aHATU3Y JAaHHBIX, CHCTEMHBINA aJIMUHUCTPATOP.



IIVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUA ITPOI'PAMMBbI 1100
NHO®OPMATHUKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

Uzyuenue mHGOpMaTHKH Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHHsS HAMpaBiIeHO Ha
JOCTIKEHUE OOYYAIONTUMUCS JTHMYHOCTHBIX, METAlPEIMETHBIX W TMPEAMETHBIX pPEe3yJIbTaTOB
OCBOEHHUS COJIepKaHusl yueOHOro MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yNbTaThl MMEIOT HANpaBICHHOCTh HA pELIEHHE 3a/ad BOCHUTAHMS,
Pa3BUTHS U COLIMAIIM3AIUU O0YYAIOIINXCS CPEJICTBAMH YYEOHOTO MpeIMeTa.

B pesynbrare usyueHuss uHGOpPMATUKH HA YpOBHE OCHOBHOIO 00IIero oOpazoBaHuUs Y
oOyuJatomerocst 0yayT chOpMUPOBAHBI CIIEAYIONINE JIMYHOCTHBIE PE3YJIbTAThl B YACTH:

1) maTprMoTN4eCcKOro BOCIIUTAHUSA:

[IEHHOCTHOE OTHOIIICHUE K OTEYECTBEHHOMY KYJIbTYpPHOMY, UCTOPUIECCKOMY U HAYYHOMY
HACJIEIUIO, TOHUMaHue 3HaueHuss HHPOPMATUKU KaK HayKd B JKU3HH COBPEMEHHOTO O0IECTBa,
BJIQJICHUE JIOCTOBEPHOU MH(POPMAITUEH O MEPEIOBBIX MUPOBBIX U OTEYECTBEHHBIX JOCTHKCHUSIX
B oOnactu WHMOPMATUKU U UH(GOPMAIIMOHHBIX TEXHOJIOTH, 3aMHTEPECOBAHHOCTh B HAyUHBIX
3HaHUSAX 0 HU(PPOBOH TpaHCHOPMALIUK COBPEMEHHOTO OOIIECTBA;

2) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA

OpHEHTAIMS Ha MOpPAJIBHBIC IICHHOCTH W HOPMBI B CHUTYaIlUsX HPABCTBEHHOTO BHIOOpA,
TOTOBHOCTH OIEHUBATh CBOE MOBEJCHUE M MOCTYMKHU, a TAKXKE MOBEIECHUE U MOCTYIKHU JIPYTHX
JIOJCH C TO3WIMA HPABCTBCHHBIX M IPABOBBIX HOPM C Y4YETOM OCO3HAHHS TOCIEICTBUN
MOCTYIKOB, aKTUBHOE HEMPUSITHE aCOLIMATIbHBIX MOCTYIKOB, B TOM uucie B IHTepHeTe;

3) rpakIaHCKOr0 BOCIIUTAHMS:

MPEJICTAaBICHUE O COIMAIBHBIX HOpPMax M MpPaBHIAX MEXJIMYHOCTHBIX OTHOIICHHWH B
KOJUICKTHBE, B TOM YHCJIE€ B COIMAIBHBIX COOOIIECTBAX, COOIOIEHNE MPaBUl OE30MaCHOCTH, B
TOM YHCJIE HABBIKOB 0€30MacHOr0 MOBEACHUS B MHTEPHET-CPe/ie, TOTOBHOCTh K Pa3HOOOPa3HOU
COBMECTHOH JICATEIHLHOCTH TIPU BBHITIOJHCHUH Y4YEOHBIX, IMMO3HABATEIBHBIX 3aJ1ad, CO3JaHUU
yueOHBIX MPOEKTOB, CTPEMJICHHE K B3aMMOIOHUMAHHIO M B3aMMOIIOMOIIU B MpOIEcCe ITOMN
y4eOHOM JIeATeIbHOCTH, TOTOBHOCTh OIICHUBATH CBOE IMTOBEJICHUE M TTOCTYITKA CBOMX TOBApHINEH
C TIO3UIIMH HPABCTBEHHBIX U MIPABOBBIX HOPM C YUETOM OCO3HAHMSI MOCIECTBUH MOCTYIIKOB;

4) neHHOCTeH HAYYHOI0 NO3HAHMA:

c(OpPMUPOBAHHOCTh ~ MHPOBO33PEHUECKUX  MPEACTaBICHUN o0  uHpOpMaIuH,
WH(OPMAIMOHHBIX ~ TpoIleccaXx W HMH(MOPMAIMOHHBIX  TEXHOJOTHSAX, COOTBETCTBYIOIINX
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHU U OOIIECTBEHHOW MPAKTUKU U COCTABJISAIONINX 0a30BYIO
OCHOBY JUUISl TOHUMaHUS CYIITHOCTH HAYYHON KapTHHBI MHUPA;

UHTEpeC K OOYyUEHHI0 M TO3HAHHIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, OCOZHAHHOMY BBIOOPY HAMPABICEHHOCTH U YPOBHS 00YUYEHUS B JaIbHEHIIIEM;

OBJIaJICHUE OCHOBHBIMU HAaBBIKAMHU HCCIIEIOBATENbCKON JEesATENbHOCTH, YCTaHOBKA Ha
OCMBICJICHHE OIbITA, HAOJIOJICHUH, TIOCTYIIKOB W CTPEMJICHHE COBEPIICHCTBOBATH ITYTH
JTOCTHKEHUS HHIMBUYaTbHOTO U KOJUIEKTUBHOTO OJIarononyyus;

c(OPMHUPOBAHHOCTh ~ MH(POPMAIIMOHHON  KyJAbTYphl, B TOM  YHCJIC€  HAaBBIKOB
CaMOCTOSITENIbHON pabOThl ¢ Y4EOHBIMU TEKCTaMU, CIIPABOYHOM JTUTEPaTypOl, pa3HOOOPa3HBIMU
cpeacTBaMu WH(GOPMAITMOHHBIX TEXHOJOTHH, a TAaKKe YMEHHS CaMOCTOSTEIBHO OIPEICIsATh
[eIH CBOEro OoOyueHUus, CTaBUTh U (opMmymnupoBaTh Uil ceOs HOBBIC 3aJaud B yd€Oe U
MO3HABATENIbHON JeSTeNbHOCTH, pa3BUBaTh MOTHUBBI W MHTEPECHl CBOEH IO3HABaTEIbHON
JESITEIIbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbS:

OCO3HaHUE [IEHHOCTH >KU3HH, OTBETCTBEHHOE OTHOIIEHUE K CBOEMY 3/I0POBBIO, YCTAaHOBKA
Ha 37I0pOBBIH 00pa3 >KM3HU, B TOM YHCJIC W 3a CUET OCBOCHHS M COOJIOACHHUS TpeOOoBaHUU
0e30MMacHOM 3KCIUTyaTaluy CPEeACTB MHPOPMAITMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

6) TPy10BOT0 BOCIIUTAHMS:



MHTEpeC K MPaKTUYECKOMY M3YyUYeHHIO Mpodeccuil U Tpyaa B cepax npodeccnoHambHON
JeSITEIbHOCTH, CBS3aHHBIX C HMH(OPMATHKOH, MPOrpaMMHUPOBAHUEM M HH(POPMALMOHHBIMU
TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JIOCTIKCHHSX HAYKH MH()OPMATHUKU M HAYYHO-TEXHUYECKOTO
porpecca;

OCO3HAHHBII BBHIOOP W TOCTPOCHUE WHAMBHUIYAIbHON TPAaeKTOpUM OOpa30BaHHUA U
KU3HEHHBIX IUIAHOB C Y4ETOM JIMUYHBIX U OOIIECTBEHHBIX HHTEPECOB U NOTPEOHOCTEIH;

7) 3KOI0TNYeCKOr0 BOCIIMTAHMSA:

0CO3HaHME II00aIBHOI0 XapaKTepa 3KOJOIMYECKUX MPOOIeM U MyTel UX peleHusi, B TOM
qucie ¢ y4€TOM BO3MOKHOCTEH MH(OPMAIIMOHHBIX U KOMMYHHUKALIMOHHBIX TEXHOJIOTHIA;

8) amanraumu oOydaomerocsi K M3MEHSIIONIUMCH YCJIOBUSIM COUMAJBLHOH M
NPUPOIHOM Cpelbl:

OCBOCHHME OOYYAIOIMMUCS COLMAIBHOIO OIbITA, OCHOBHBIX COLMAIBHBIX PpOJIEH,
COOTBETCTBYIOILIMX BEIyILEHd JEeATENIbHOCTH BO3pacTa, HOPM U IpaBWil OOIIECTBEHHOTO
HoBeJeHU, (POPM COLMANBHOM KHU3HU B IPYyMIax U COOOIIECTBAX, B TOM YUCIIE CYLIECTBYIOIINX
B BUPTYaJIbHOM IIPOCTPAHCTBE.

METAINIPEAMETHBIE PE3YJIbTATBI

MeTaHpeI{MeTHHe pe3yibTaTbl OCBOCHUA IIPOIrpaMMBI 110 HH(bOpMaTHKe OTpaxaroT
OBJIaACHUC YHUBCPCAJIbHBIMU y‘~I€6HI)IMI/I IIGfICTBPIHMPI — IIO3HAaBaTCIbHBIMU,
KOMMYHUKATHBHBIMHU, PETYJIITHUBHBIMU.

ITo3HaBaTe/bHbIE YHHBeEPCAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBble 1oruveckue aeicTBUA:

YMEHHE OIpeNessaTh TMOHITHUS, CO3/1aBaTh OOOOIEHHUs, YCTaHABIWBATh aHAJIOTHH,
KJIaccu(UIUpPOBaTh, CAMOCTOSITEIIHHO BHIOMPATh OCHOBAHUSI M KPUTEPUU JUIS KIacCUPUKAIHIH,
YCTaHABIMBATh MPUYUHHO-CIEACTBEHHBIE CBSI3H, CTPOUTH JIOTHYECKHE PACCYXACHHMs, NeNaTh
YMO3aKTFOUYeHUS (MHIYKTUBHBIC, ISAYKTUBHBIC U 110 AaHAJIOTUN) ¥ BBIBOIBI;

YMEHHE CO371aBaTh, IPUMEHATH U MPEOOPA30BBIBATH 3HAKH U CUMBOJIBI, MOJIETTH M CXEMBI
JUTSL pelIeHrsl y9eOHBIX M TTO3HABATENBHBIX 3a/1a4;

CaMOCTOSITENIbHO BBIOMpaTh CIOCO0 pelleHus yueOHOH 3ajauu (CpaBHMBATh HECKOJIBKO
BapMaHTOB pelUIeHMs, BbIOMpaTh HaumbOojee NOAXOAAUMI ¢ Y4ETOM CaMOCTOSATEIbHO
BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBble nccienoBaTejbcKue AeiicTBU:

dbopMynupoBaTh BOMPOCHL, (UKCUPYIOIINE Pa3pbIB MEXKIY PEATbHBIM U KEJIaTeIbHBIM
COCTOSIHUEM CUTYaIluH, 00BEKTa, U CAMOCTOSITEIIFHO YCTAHABIIMBATh HCKOMOE H JaHHOE;

OLICHMBATh Ha NPUMEHUMOCTb M JOCTOBEPHOCTh HH(OPMALUIO, MOJYYEHHYIO B XOJI€
UCCIICIOBAHMS,

IPOTHO3UPOBATh BO3MOXKHOE JalibHEHIee pa3BUTHE TPOLIECCOB, COOBITUH M HX
MIOCJIC/ICTBHSI B AaHAJIOTHYHBIX MJIM CXOJTHBIX CUTYAIUsIX, @ TAK)KE BBIIBUTATH TPEIIIOI0XKEHUS 00
WX Pa3BUTUU B HOBBIX YCIOBHUSAX H KOHTEKCTaX.

Pa6ora ¢ undopmaumeii:

BBISBJISITH eUIUT MHPOPMAIIMK, JAHHBIX, HEOOXOIUMBIX ISl PEIICHUS MOCTaBIEHHOU
3aj1auu;

MPUMEHSTh pa3jMYHble METOJbI, MHCTPYMEHThl W 3alpochl MPU TIOUCKE U OTOOpe
uH(pOpMallMM WIM JaHHBIX W3 MCTOYHHUKOB C YYETOM NPEJIOKEHHOW ydeOHOW 3amauu u
3aJIaHHBIX KPUTECPHUEB;

BbIOUpaTh, aHAIU3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPHIPETUPOBATH HHGOPMAIUIO
pa3IMYHBIX BUJOB U (DOPM MIPEICTABICHHUS,

CaMOCTOSITEIbHO BBIOMpaTh ONTUMAJIbHYIO (opMy TpeACTaBiICHUS WHPOPMAIUHA |
WUTIOCTPUPOBATH pellacMble 3a7aui HECIIOKHBIMU CXeMaMH, TharpaMMaMu, WHOU rpadukoi u
UX KOMOMHAIMSIMHU;



OLICHUBATh HAJEKHOCTh MHPOPMALMU IO KPUTEPHSIM, MPEUIOKEHHBIM YYUTEIeM WU
c(OpPMYITHPOBAHHBIM CAMOCTOSITEIIEHO;
3¢ PEKTUBHO 3aTIOMUHATH U CUCTEMATU3UPOBATh HH(OPMAIIHIO.

KoMMmyHHnKaTHBHBIE yHUBEpPCAJIbHbIE YUeOHbIe /1eliCTBUSA

OO0uenne:

COIIOCTAaBJIATH CBOM CYXJICHUA C CYXKACHUAMU  APYIruX  Y4aCTHUKOB  JHaJIoOra,
00HapyXHUBaTh pa3In4yKe U CXOJCTBO MO3UIIHII;

HY6JII/I‘IHO MMpEaACTaBJIATb PE3YyIbTAaThL BBITIOJTHEHHOTI'O OIlbITa (BKCHepI/IMeHTa,
HCCJIEIOBAHMUsI, IPOEKTA);

CaMOCTOSITENIFHO BBIOMpaATh (opMaT BBICTYIUIGHHS C Y4YETOM 3ajad MPEe3CHTAUUuU |
O0COOCHHOCTEH ayAUTOPUH U B COOTBETCTBUU C HUM COCTABIIATh YCTHBIE U MMHUCbMEHHBIE TEKCTHI C
HCIIOJIb30BAHUEM WJIIOCTPATUBHBIX MAaTCPUAJIOB.

CoBMecTHasi 1eATeIbHOCTD (COTPYAHUYECTBO):

NOHMMATh U MCHOJb30BaTh MPEUMYIIECTBA KOMAaHIHON M MHIUBUAYAIbHOW pabOTHI IpU
pelIeHnH KOHKPETHOM MpoOIeMbl, B TOM YHCIIE MPU CO3AAHUU WH(OPMALIMOHHOTO TPOAYKTA;

NPUHUMATH I1Ie7Tb COBMECTHOW HH(OPMAIMOHHON NesATeNbHOCTH 1o cOopy, oOpaboTke,
nepenaue, Gopmanuzanuud UHGOpPMALMU, KOJUIEKTUBHO CTPOUTH ACUCTBUA MO €€ JOCTUKECHUIO:
pacnpenensTh poyd, T0TOBapUBATHCS, 00CYXIATh MPOLIECC U PE3YIIBTAT COBMECTHOM PadOTHI,

BBIMIOJHATh CBOIO 4YacTh paboThl ¢ MH(popmanuend wiv UHPOPMAIMOHHBIM MPOIYKTOM,
JIOCTUTasi KAYECTBEHHOTO pe3yJIbTaTa MO CBOEMY HAIPABJICHHUIO U KOOPIAUHUPYS CBOU JCUCTBUS
C IpYTUMH YJe€HAMH KOMAaH/IbI;

OLIEHUBATh KAU4eCTBO CBOETO BKJIAJa B OOIINH MH(POPMALMOHHBIA MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSITENIbHO cPOPMYITUPOBAHHBIM YYaCTHUKAMHU B3aHMO/ICHCTBHS;

CpaBHHUBATL PE3YJIbTATBI C HCXO}IHOﬁ 3az[aqe171 1 BKJIaJ KaXJO0ro YJI€Ha KOMaHIblI B
TOCTHKEHUE PE3YIbTAaTOB, Pa3AeNsATh CPEepy OTBETCTBEHHOCTH U TMPOSBIATH TOTOBHOCTH K
MPEIOCTABIICHUIO OTYETA MTEPE] TPYIIION.

PeryasiTuBHBIE yHHBepcaJdbHble yueOHbIE AeiicTBUSA

Camoopranuzanus:

BBISIBIISITH B )KU3HEHHBIX U YUEOHBIX CUTYAIHSIX TPOOIEMBI, TPEOYIOIINE PEIICHNUS;

OpUEHTUPOBATHCS B PA3NIMUYHBIX MOAXOAAaX K MPUHATHIO pelIeHui (MHIUBUIyaTbHOE
MPUHSTHE PELLIEHUN, IPUHATHE PEIICHUH B TPYIIIE);

CaMOCTOSITENIbHO COCTaBIISATh ANTOPUTM pEUICHHs 3aJadyd (U €ro 4acTh), BBIOMpPATH
crnocod pemeHuss ydyeOHOM 3amaud ¢ y4€TOM HMEIOLIUXCS PECYypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBATh MpeJiaraéMble BApUaHThI PEIICHUH;

COCTaBJATh IJIAaH JAeMCTBMM (IJ1aH peaju3allid HaMEYEHHOI'O alrOpUTMa peIIeHHs),
KOPPEKTUPOBATH MPEUIOKEHHBIN arOpPUTM € YIETOM IMOIYYCHUS HOBBIX 3HAHUN 00 M3ydyaeMoM
00BEKTE;

JIeNIaTh BBIOOP B YCIOBHUSX MPOTHUBOPEUHBONM MHQPOpPMAIMU U OpaTh OTBETCTBEHHOCTH 3a
peleHue.

CamoKoHTpOJIb (peduiekcust):

BJIQJIETh CIIOCOOAMH CAMOKOHTPOJISl, CAMOMOTHBAIIMH U PEIIEKCHH;

JaBaTh OLIEHKY CUTYAIlMH U MPEAararh IiaH e€ n3MeHEHUS;

YUUTHIBaTh KOHTEKCT M MPEABUAETh TPYJHOCTH, KOTOpPbIE MOTYT BO3HUKHYTH IpHU
peueHnH yueOHOM 3a7auu, aJanTHPOBATh pEIIeHNE K MEHSIOMIMUMCS 00CTOSTEICTBAM;

OOBSCHATh TPHUYUHBI JOCTIKCHUS (HEIOCTHKCHHS) Ppe3yJbTaToB HWH(OPMaIMOHHOMN
NESTENIbHOCTH, JaBaTh OICHKY MPHOOPETEHHOMY OIBITY, YMETh HAaXOJIWUTh TO3UTHBHOE B
MPOU3OIIEIICH CUTYaIINH;

BHOCUTH KOPPEKTUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENHCTB, M3MEHUBIIMXCS
CUTYallui, YCTAHOBJIEHHBIX OLIMOOK, BOHUKIIUX TPYAHOCTEH;



OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUSAM.
IMOUMOHAIbHBIN HHTEJVIEKT:
CTaBUTH ce0s1 HA MECTO JIPYrOro YeIOBeKa, MOHMMATh MOTHBBI U HAMEPEHUS APYroro.
IIpunsTue ceds u Apyrux:
0CO3HABaTh HEBO3MOXKHOCTh KOHTPOJUPOBATh BCE BOKPYT JAXKE B YCIOBHUSIX OTKPBITOTO
JIOCTYyTIA K JIF0OBIM 00bEMaM HH(POPMAIIUH.

INPEJIMETHBIE PE3YJIBTATDI

K xoniy o0ydyeHus B 7 kjacce y ooydarorierocs 0yayT copMUpOBaHBI CISTYIOIINE YMECHHUS:

MOSICHSITh HAa MPUMEPAX CMBICH MOHATUH «WHGOpMaLUs», «HHPOPMAITMOHHBINA TPOIECCY,
«o0paboTka HHPOPMALHKY, «XpaHEHUE HH(DOPMAITUN Y, «TIepeaada nHHopMaIumny;

KOJMPOBaTh M JIEKOJUPOBATh COOOIIEHHs IO 3aJaHHBIM IPaBUIIaM, JEMOHCTPHUPOBATH
NOHMMAaHWE OCHOBHBIX TIPUHIMIIOB KOJUPOBAaHUS HMH(POPMAIMK  PA3TMYHONW  MPUPOJIBI
(TexcToBOH, rpadU4ecKoil, ayaro);

CpaBHUBATh JJIMHBI COOOIICHWH, 3alMCaHHBIX B Pa3IMYHBIX al(aBUTaX, ONEPUPOBATH
€IMHUIIAMH U3MEPEHUsT HH()OPMAITMOHHOTO 00BhEMa M CKOPOCTH NEpeAayy JaHHBIX;

OLICHUBATh M CpPaBHUBATh pa3MEpbl TEKCTOBBIX, TpaUuUEcKHX, 3BYKOBBIX (DailioB u
BUJ1€0(aNIIOB;

NPUBOJIUTH TMPUMEPHl COBPEMEHHBIX YCTPONCTB XpaHEHUs M Tepeaadd WHGPOpPMAIUH,
CpaBHUBATh WX KOJMYECTBEHHBIC XapAKTEPUCTUKH;

BBIJICJIATh OCHOBHBIE ATAIbl B HCTOPUH M IIOHMMATh TCHJICHIIMH Pa3BUTHS KOMITBIOTEPOB U
POrPaMMHOTO O0CCIICUEHUST;

MoNyyaTh M  HCIOJIB30BaTh HWH(MOPMALMIO O XapaKTePUCTHKAX MEPCOHATBHOTO
KOMITHIOTEpPA M €T0 OCHOBHBIX dJIEMEHTaX (IPOIeCcCOp, ONEepaTHUBHAS ITaMATh, JOJTOBPEMEHHAs
naMsTh, YCTPONCTBA BBO/1a-BbIBO/IA);

COOTHOCHTD XapaKTEPUCTUKH KOMITBIOTEPA C 33a4aMHt, PEIIAeMbIMHU C €T'0 TTIOMOIIBIO;

OpPUEHTUPOBATHCS B UEPAPXUUECKOU CTPYKTYype (ailioBoi CUCTEMBI (3aMUChIBATh MOJTHOE
uMms (Qaitna (karanora), myTh K ¢aiiny (kKarajory) mo HMMEOLIEMYyCs OMHCAaHUIO (HalIoBOM
CTPYKTYpPbI HEKOTOPOTr'0 HH(POPMAITMOHHOTO HOCUTEIS);

paborarb ¢ (halIOBOM CHUCTEMOW TIEPCOHATBLHOTO KOMIIBIOTEPA C HCIIOIH30BAHUEM
rpagpuyeckoro  uHTepgeiica, a  HMMEHHO:  CO3/aBaTh, KONHUpPOBaTh, IepeMelIaTh,
NIEPEUMEHOBBIBATH, YIAIATh U apXUBUPOBATH (ailiibl M KaTaJOTH, HCIIOJIb30BaTh AHTUBUPYCHYIO
porpaMmmy;

NPEACTaBIATh  PE3yJAbTaThl CBOCH JCATENBHOCTH B  BHAE CTPYKTYPHPOBAHHBIX
WLTIOCTPUPOBAHHBIX IOKYMEHTOB, MYJIbTUMEIUUHBIX TTPE3CHTAIINIA;

uckatb wuH(popmammio B MHTEepHeTe (B TOM 4dmcie, MO KIIOYEBBIM CIIOBaM, II0
U300pakeHHI0), KPUTUYECKH OTHOCUThCA K HaJIeHHOM MH(OpMAIK, 0CO3HABas OMACHOCTh JJIs
JUYHOCTH W 0OmlecTBa paclpoCTpaHEHHWs BPEIOHOCHOW WHQOpMAaNWH, B TOM YHCIE
HKCTPEMHUCTCKOTO U TEPPOPUCTHUECKOTO XapaKTepa;

MIOHUMATh CTPYKTYPY aJIpecoB BeO-pecypcoB;

MCIIOJIb30BaTh COBPEMEHHBIE CEPBUCH MHTEPHET-KOMMYHUKAIIHIA;

coOmonarb  TpeboBaHMsI ~ O€30MACHOM  AKCIUTyaTallMM  TEXHUYECKUX  CPEICTB
WH(OPMAIIMOHHBIX U KOMMYHHUKAITMOHHBIX TEXHOJOTHH, COOMIOAATh CETEBOM ITHUKET, 06a30BbIE
HOPMBI HH(POPMAIIMOHHOM STHKH | IIpaBa MpH paboTe ¢ MPUIOKECHUSIMHI Ha JTFOOBIX YCTPOHCTBAax
u B MIHTepHeTe, BEIOUpaTh Oe30MacHble CTpAaTeTuy MOBEICHUS B CETH;

NPUMEHATh METOBI TPOPUIAKTUKHA HETAaTHBHOTO BIMSHUS CPEACTB MH(OOPMAIIMOHHBIX U
KOMMYHHKAITIOHHBIX TEXHOJIOTHIA Ha 3JOPOBBE MOIH30BATEIIS.

K koHity o0ydenus B 8 ki1acce y o0yuaromierocst OyayT cOopMUpPOBaHBI CIACAYIONINE YMCHHUS:



MOSICHATh Ha MpUMEpax pazliuyus MEXAY TMO3UIUOHHBIMU U HENO3ULMOHHBIMU
CHCTEMaMHU CUYHCJICHHUSI,

3aluChIBaTh U CpaBHUBATh 1eibie yuciaa or 0 no 1024 B pa3iuyHbIX MO3UIIMOHHBIX
cucTeMax cuucieHus (C ocHoBaHUAMH 2, 8, 16), BBINOIHATH apu(PMETHUCCKUE OTEPALMHA Ha
HHMU;

pacKpbIBaTh CMBICI MOHSTHUN «BBICKA3bIBAHUEY», «JIOTHYECKas OIEpalus», «IOTHYEeCKOe
BBIPKECHHEY;

3allMChIBATh JIOTMYECKUE BBIPAXKEHUS C HCMOJb30BAHHEM JIU3IBIOHKIIMH, KOHBIOHKIUUA M
OTPULIAHMS, OINPEACISITh UCTUHHOCTH JIOTHYECKUX BBIPAKEHUM, €CITM HW3BECTHBI 3HAYCHUS
HMCTUHHOCTH BXOJISAIIUX B HETO TMEPEMEHHBIX, CTPOUTH TAOJUIIbI UCTUHHOCTH IS JIOTUYECKHUX
BBIPAKCHMUI;

pacKpbIBaTh CMBICT TOHSATHM «UCIOJHUTEINbY, «UITOPUTM», «IIporpaMMa, IMOHUMAs
Pa3HUILy MEXKY YIOTpeOJeHUEM dTUX TEPMUHOB B OOBIJICHHON peur U B UH(POPMATHUKE;

ONHUCBHIBATh AJITOPUTM PEIICHHS 3aJ1a4yd Pa3IuYHBIMH CIIOCOOAaMH, B TOM YHCIIE B BHUIC
0JI0K-CXEMBEI;

COCTaBJISITh, BBINOJHAT BPYYHYHO M HAa KOMIIBIOTEPE HECIOXHBIE aITOPUTMbI C
WCIIOJIb30BAHUEM BETBJICHMM W ITUKJIOB JJIsl YIPABIEHUS WCIIOJHHUTENISIMH, TaKUMH Kak Pobor,
Yepenamika, UepTEXHUK;

MCIIOJIb30BaTh KOHCTAHTHI U TIEPEMEHHBIC PA3JIMYHBIX THUIOB (YUCIOBBIX, JOTHYECKUX,
CHMBOJILHBIX ), @ TAKXKE COJICPIKAIINE UX BBIPAKCHHMS, HCIIOJIB30BaTh OIlepaTop MPUCBANBAHMS;

HCIIOJIb30BAaTh MIPH pa3pabOTKe MPOTrpaMM JIOTHYSCKUE 3HAYCHHS, OTIEPAIIMHA U BBIPAKCHUS
C HUMU;

aHAJIM3UPOBATH MPE/JIOKEHHBIE aJITOPUTMBI, B TOM YHCJIE€ ONPEIENISTh, KAKUE PE3yJIbTaThl
BO3MOYKHBI MIPH 33/ITAHHOM MHOECTBE UCXOJIHBIX 3HAUEHUI;

CO371aBaTh W OTJIAKMBATh NMPOTPAMMBI Ha OJHOM M3 SI3BIKOB mporpammupoBanus (Python,
C++, Ilackane, Java, C#, LlIkonbHbIA ANTOPUTMHUYECKUN S3BIK), peaIU3yIOIINE HECIOKHbIE
ITOPUTMBI 00paOOTKM YMCIIOBBIX JAHHBIX C HMCIOJb30BAaHUEM ITMKIIOB M BETBJICHHUH, B TOM
YHUCIIE pPEAU3YyIOIIME MPOBEPKY MEIMMOCTH OJHOTO LEJIOr0 Yuciaa Ha JAPYyroe, MNpOBEPKY
HATypaJIbHOTO YHCJIa Ha TIPOCTOTY, BBIJCICHUS ITU(P U3 HATYPATBLHOTO YHUCIIA.

K xoniy o0y4yenus B 9 kiacce y o0ydarorierocst 0yayT copMUpPOBaHBI CIETYIOIINE YMEHUS:
pa3duBaTh 3a7aud Ha TOJ3aJa4M, COCTABISAThH, BBHIMOIHATH BPYYHYIO U Ha KOMIBIOTEpE
HECJIO)KHBIE aJTOPUTMBI C HCIIOJB30BAHWEM BETBJIICHHI, IIMKJIOB M BCIOMOTATEILHBIX
QITOPUTMOB JIJISl YIIPABJICHUS UCTIOTHUTENAMHU, TaKuMU Kak Po6ot, Uepenarika, UepTEXHUK;

COCTaBJIAITh M OTJIAXKHBATh MPOTPAMMEI, PEATU3YIONINE THIIOBBIC AJITOPUTMBI 00pabOTKH
YHCIOBBIX TMOCTEI0BATEIBHOCTEH WM OJJHOMEPHBIX YHCIOBBIX MAcCUBOB (ITOMCK MaKCUMYMOB,
MHUHUMYMOB, CYMMBbI HMJIM KOJIMYECTBA JJIEMEHTOB C 3a/JIaHHBIMH CBOWCTBAMH) Ha OJIHOM W3
s36IKOB TIporpammupoBanus (Python, C++, Ilackans, Java, C#, llIkonbHbBII ANTOpUTMHYECKUINA
SA3bIK);

PacKpbIBaTh CMBICT TOHITHH «MOJIENbY, «MOACIUPOBAHUEY, OMPENEIATh BUABI MOJIETICH,
OIICHUBAThH aJICKBATHOCTH MOJICITH MOJISIIHPYEMOMY OOBEKTY | IEJISIM MOJICITHPOBAHHUS;

UCIIONIE30BaTh Tpadbl U IEPEBHS AJIST MOJICIHPOBAHUS CUCTEM CETEBOM M MepapXUdecKou
CTPYKTYpPbI, HAXOJUTh KpaTyaliuii myThb B rpade;

BBIOMpaTh CHOCOO TMPEACTaBICHHUS JAHHBIX B COOTBETCTBHM C TOCTAaBJICHHOH 3ajaudeit
(Tabmutibl, cxembl, rpaduKH, AHArpaMMBbl) C UCITOIB30BAHHEM COOTBETCTBYIOIIMX MPOTPAMMHBIX
CpenCcTB 00pabOTKH JTaHHBIX;

WCIIOJIB30BaTh JJIGKTPOHHBIE TaOMHIBI JJii OOpabOTKH, aHalv3a W BHU3yalHd3alluu
YHCIIOBBIX JAaHHBIX, B TOM YHCJE C BBIJACICHUEM JMana3oHa TaONHIBl M YHOPSAOYMBAHUEM
(COPTHUPOBKOI1) €Tr0 3JIEMEHTOB;

co3daBaTh W TPUMEHATH B DIEKTPOHHBIX Ta0OnwIax ¢GopMynsl Ui pacu€ToB C
UCIIOJIb30BAaHUEM BCTPOCHHBIX apU(PMETHUECKUX (PYHKIHH (CYyMMUpPOBaHHME U TMOACYET



3HAUEHUH, OTBEYAMIIUX 33JaHHOMY YyCIOBHIO, CpelaHee apuMeTHyecKoe, MOWCK
MaKCHUMaJbHOTO W MHUHHMAJIBHOTO 3HAYEHUS), aOCOJIIOTHOW, OTHOCHTEIIBHOW, CMEIIaHHON
ajipecaluuy;

UCTIOJIB30BaTh AJICKTPOHHBIC TAOJMMIBI JUIi YUCICHHOTO MOJICIIMPOBAHUS B IPOCTHIX
3a/1a4ax U3 pa3HbIX YICOHBIX MPEIMETOB;

UCTIOJIB30BaTh COBPEMEHHBIE WHTEPHET-CEPBHUCHI (B TOM YHCIE€ KOMMYHHKAIIHOHHBIE
CEPBHCHI, OOJIAYHBIC XPAHWIIUINA JAHHBIX, OHJIAWH-MIPOTpaMMbl (TEKCTOBBICE M Tpaduueckue
PEIaKTOPBI, CPEMIbI Pa3padOTKK)) B y4eOHOM U TIOBCETHEBHOM JCSATEIBHOCTH;

PUBOJUTh TPHUMEPHI HCIOJIB30BAHUS T'€OMH()OPMAIMOHHBIX CEPBHCOB, CEPBHCOB
TOCYJapCTBEHHBIX YCIyT, 00pa3oBaTeIbHBIX cepBUCOB MHTEpHETa B yUeOHOH M MOBCEIHEBHOU
JESITEIIbHOCTH;

UCITIOJIB30BaTh  PAa3jMYHBIE CPEJACTBA 3aIIUTBl  OT BPEJOHOCHOTO IPOTPAMMHOIO
oOecrnieveHus, 3aIuIaTh MEPCOHATBHYI0 WH(OPMAIIUIO OT HECAaHKIIMOHUPOBAHHOTO JIOCTYIA U
€ro TMOCJICACTBUH (pasMallieHusi, TIOAMEHBI, yTpPaThl JaHHBIX) C Y4ETOM OCHOBHBIX
TEXHOJIOTHYECKUX W COIMAIILHO-TICUXOJIOTHYCCKIX ACIICKTOB HCIOJIb30BaHUS ceTH VHTEepHeT
(ceTeBasi aHOHUMHOCTbD, IHU(PPOBOH Ciiell, AYyTCHTUYHOCTh CYOBEKTOB U PECYPCOB, OMACHOCTh
BPEJOHOCHOTO KO/1a);

pacrio3HaBaTh IONBITKA W MPEIYNPEkKJaTh BOBJICUCHHUE Ce0S M OKPYKAIOIMIUX B
JNECTPYKTUBHBIC U KPUMHUHAIbHBIC (POPMBI CETEBOW aKTUBHOCTH (B TOM YHUCIIC KUOSPOYJUIHHT,
(GUIIUHT).



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIIACC

KoaunuecTBO 4acoB

HaumeHoBaHue pa3jiesioB U TeM

JuaekTpoHHbIe (HU(pPOBHIE)

N /m NMPOrpaMmblI Bcero g;;:ﬂ‘:ﬂbﬂme II;I;’ 62:)1:;1qu1¢% o0pa3oBaTe/ibHbIe pecypchl
Pasznea 1. [lndpoBasi rpaMOTHOCTD
1.1 KOMHEIOTCP ~ YHUBEPCAIBHOE 2 https://m.edsoo.ru/UPDI9STCO1
YCTPOMCTBO 0OPabOTKH JTaHHBIX
1.2 [Iporpammebl 1 JaHHBIE 4 https://m.edsoo.ru/RQSTHEYWU
1.3 KommbrorepHsie ceTn 2 https://m.edsoo.ru/L19DBLLHU
Htoro no paznemny 8
Pa3nes 2. TeopeTrnueckue 0CHOBbI HH(POPMATHKH
2.1 Mnpopmanus u popmaronibie https://m.edsoo.ru/31DOPK49P
MIPOIIECCHI
2.2 [IpencraBnenue nHGOPMAITIT 9 https://m.edsoo.rt/WBF0S9ZCV
Hroro no pazneny 11
Pa3nen 3. UndopmanmoHHbie TEXHOJIOTUHN
3.1 TekcToBbIE TOKYMEHTBI 6 1 https://m.edsoo.ru/CNE4CTHOA
3.2 KommbrotepHas rpaguka 4 https://m.edsoo.ru/MAG6LO1I3C
33 MynbTUMEANITHBIE PE3CHTAIINI 3 1 https://m.edsoo.ru/JYYYYSHKY
Hroro no pazneny 13
Pe3epBHOE Bpems 2 1
OBUIEE KOJIMYECTBO YACOB I1O 34 3 0

[NPOT'PAMME



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

8 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoauuyecTBO 4acoB

DJleKTpoHHbIe (LM (ppoBbIE)

Ne n/n NPOrpaMmblI Bcero :f;’;;l:)(:ﬂbﬂme :)I;)ﬁz:)l;::qeckne o0pa3oBaTe/bHbIE Pecypchl
Pa3nes 1. Teopernueckue 0CHOBbI HH(POPMATHKH
1.1 CucreMbl CYUCIICHUS 6 1 https://m.edsoo.rt/SMER3WA20
1.2 DNEeMEHTBl MATEeMAaTUYECKOM JIOTUKH 6 1 https://m.edsoo.ru/DMP7TAX30
Hroro no pazneny 12
Pa3zngen 2. AnropuTt™Mbl 1 NIPOrpaMMHUPOBAHUE
2.1 R s 10 1 https://m.edsoo.ru/GSRZO70AW
ANTOPUTMUYECKUE KOHCTPYKIIHH
2.2 SI3BIK IpOrpaMMHUPOBAHUS 9 https://m.edsoo.ru/A7SYRVRJO
2.3 AHalu3 airOpUTMOB 2 https://m.edsoo.ru/POKGBHGO0
Hroro no pazneny 21
PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME



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

9 KJIACC

HaumenoBanue pa3aesioB U TEM

KoauuecTBO 4acoB

DJIeKTpOHHbIe (LM (POBbIE)

Ne n/n NPOrpamMmbl Bcero ;(;;OTTPL(:HBHLE Ir)?g:gfquKHe o0pa3oBaTesibHbIE pecypchl
Pa3nea 1. ludgpoBasi rpaMOTHOCTH
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI

7 KJIACC

Kon
NMpoBepsieMoro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111eT0 00pa30BaHUs

1

ITo Teme «{udpoBas TpaMOTHOCTHY

1.1

[TosicHsTh HAa  mpUMepax CMBICH  TMOHATUH  «MHQOpPMAIHLY,
«H(POPMAIMOHHBIH Tporeccy, «o0padboTka nHpopMaIm», «XpaHEHNE
uH(pOopMaLIUny, «repeaada HHHOpMaITUN

1.2

1.3

[IpuBOAUTE MpUMEPHI COBPEMEHHBIX YCTPOMCTB XpaHEHUs U Nepeaadn
nMH(pOpMallMU, CPABHUBATh UX KOJMYECTBEHHBIE XapaKTEPUCTUKHU

[TomydaTs W WCHONB30BaTh HHDOPMANMIO O XapaKTEPHUCTUKAX
MEPCOHAIBHOIO KOMITBIOTEPA M €r0 OCHOBHBIX 3JIEMEHTaX (Iporeccop,
oTepaTUBHAS TaMSTh, JOJITOBPEMEHHAs IaMsATh, YCTPOMCTBA BBOJIA-
BBIBOJIA)

1.4

COOTHOCHTH XapaKTCPHUCTUKU KOMIIBIOTCPA C 3aaa4aMu, pCIIaCMbIMHA C
€r0 NIOMOIIIBIO

1.5

1.6

OpueHTHPOBATbCA B HUEPAPXUUYECKOH CTPYKType (haillloBOi cHCTEMBI
(3anmMchIBaTh MONHOE UM (aiina (kaTanora), nyTh K ¢ailny (katauory)
[0 HUMEIOIIEMYyCs ONUCaHHIO (AWIOBOM CTPYKTYpbHl HEKOTOPOTO
MH(OPMALIOHHOT'O HOCUTENS)

PaGorate ¢ (ainoBoil cucTEMON NEPCOHAIBLHOTO KOMIIBIOTEpPA C
UCMOJIb30BaHUEM Ipaduueckoro uHTepdeiica: coznaBarh (KOMUPOBaTh,
nepeMeniaTb, NepeuMeHOBbIBAaTh, YIAISITh U apXUBUPOBATh (ailibl U
KaTaJIOTH, UCII0JIb30BaTh aHTUBUPYCHYIO TPOTpamMMy)

1.7

Uckate unpopmanuto B MHTepHeTe (B TOM 4YHCIE MO KIIOUEBHIM
cJoBaM, MO H300paXKEHUI0), KPUTHUYECKH OTHOCHUTBHCS K HaWJICHHOU
uH(pOpMaIlMK, OCO3HABAaTh OMACHOCTh [UIsl JIMYHOCTH U 00IIecTBa
pactpocTpaHeHUsT BPEAOHOCHOW WHpOpManuM, B TOM YHCIE
AOKCTPEMUCTCKOTO U TEPPOPUCTUUYECKOTO XapaKTepa

1.8

[ToHUMAaTh CTPYKTYPY aJIpecoB BeO-pecypcoB

1.9

Hcnons30BaTh COBPCMCHHBIC CCPBHUCHL I/IHTepHCT-KOMMyHI/IKaLII/Iﬁ

1.10

Cobmonate TpebGoBaHMsT 0Oe30macHOW HKCIUTyaTallid TEXHHUYECKHX
cpeAcTB HMH(OPMAIMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJOTHH,
coOiroaaTh CeTeBON 3TUKET, 0a30Bble HOPMBI HH(POPMAITMOHHON ITHUKU
U TpaBa Mpu paboTe C MPHIOKEHUSIMU Ha JIIOOBIX YCTPOWCTBaxX U B
WNuTtepHete, BEIOUpaTh O€30MaCHbBIE CTPATETUH TTOBEICHHS B CETH

[TpumeHsTh MeTOAbl NMPO(PUIAKTUKH HETaTUBHOTO BIMSHHUS CPEICTB
WH(OPMAIIMOHHBIX U KOMMYHHKAI[MOHHBIX TEXHOJIOTUW Ha 3I0POBBHE
M0JIb30BATENS

ITo Teme «Teopernueckre OCHOBBI HH()OPMATHKI

KomupoBaTh M neKoaupoBaTh COOOIICHHS IO 3aJlaHHBIM IpPaBUJIAM,
JIEMOHCTPUPOBATh MMOHMMAHHUE OCHOBHBIX TPUHLMUIOB KOJWPOBAHUS




nH(pOpMaIUK pa3TUuIHON MPUPOIBI (TEKCTOBOM, TpaUIecKoil, ayaro-)

CpaBHMBaTh JUIMHBl COOOLICHWH, 3allMCaHHBIX B  Pa3JIMYHbIX
2.2 andaBuTax, ONEpUpPOBATH CAWHUIIAMUA HU3MEPEHUS MH(POPMALUOHHOTO
00BbEMa ¥ CKOPOCTH IE€peauu JaHHbIX

OueHuBaTh W CpaBHUBaThb pa3Mepbl TEKCTOBBIX, TIpadUUYECcKux,

23 N o
3BYKOBBIX (paiisioB U BUe0(]aiiioB
3 [To Teme «MHOPMAITIOHHBIE TEXHOIOTHI

IIpencraBnaTe  pe3ynbTaTbl  CBOEM  JEATEIBHOCTM B BHJE
3.1 CTPYKTYpPUPOBAHHBIX WJUTIOCTPUPOBAHHBIX JIOKYMEHTOB,
MYJIbTUMEAUMHBIX IIPE3EHTALUN

8 KUIACC
Kon o
IDOBEDSIEMOL0 IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
posep 00pa3oBaTeJLHOI MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJbTara
1 [To Teme «TeopeTnueckre OCHOBBI HHPOPMATUKI

Iloscaars Ha npuMepax pas3jinyusa MCEKAY I[MO3UMIUOHHBIMHU H
HCIIO3UIIMOHHBIMHU CUCTCEMaMH CUUCIICHUA

1.1

3anuchiBaTh M CpaBHUBaThH Iieibie ynciaa ot 0 mo 1024 B pa3iaumyHbIX
1.2 MO3UIIMOHHBIX CHUCTEMax cuucieHusi (¢ ocHoBaHusiMu 2, 8, 16),
BBHITIOTHATH apu(MeTHUYECKHe ONepaliy HaJl HUMHU

PaCKpI)IBaTI) CMBICJI TMOHSATHH «BBICKa3bIBAHHUC)), «IoTH4YeECKasi

1.3 OIEpALU», WIOTHYECKOE BBIPAKEHUE)
3anuchIBaTh JIOTHYECKNE BBIPAKEHUS C HUCIIOJIb30BAHUEM JU3BIOHKIINH,
KOHBIOHKIIMA W OTPULAHUSA, ONPENEIATh HMCTHHHOCTH JIOTHYECKHX

1.4 BBIPAKECHUM, €CIIM U3BECTHBI 3HAYCHUS UCTUHHOCTH BXOIAIIUX B HETrO
NIEPEMEHHBIX, CTPOUTh TaOJUIBI MCTUHHOCTH JJsi JIOTUYECKHX
BBIPAKECHUI

2 ITo TeMe «ANTOPUTMBI U IPOTPAMMHUPOBAHUE

PackppiBaThb ~ CMBICII ~ TOHATHH  «UCIHOJHUTENB»,  «AJITOPUTM»,
2.1 «IIporpaMMay», TMOHHMMAasl pa3HUIy MEeXAYy YHOTpeOJieHueM 3THX
TEPMUHOB B OOBIJICHHOM peur U B HH(OpMATHKe

OnuceIBaTh AJITOPUTM PCIICHUA 3aJladyr pa3JIMYHbBIMU CHOCO6aMI/I, B

2.2

TOM 4YHUCJIE B BUAC 0JI0K-CXEMBI

COCTaBHHTL, BBITIOJIHATE BPYUYHYIO W Ha KOMIIBIOTEPE HECIOXKHBIC
2.3 AJITOPUTMBI C UCITIOJIB30BAHUCM BETBJICHUU U [UKIIOB IJId YIIPABJICHHUA

HUCIIOJIHUTECISIMU

Hcnonp30BaTh KOHCTAaHTBI M NEPEMEHHBIC  PA3JIMYHBIX  THUIIOB
2.4 (YUCTIOBBIX, JIOTMUECKHX, CHMBOJIBHBIX), a TaKXK€ COJEpKaIlhe HX
BBIPAXKEHHUSI, UCIIOJIb30BAaTh ONIEPATOP IMPUCBAUBAHUS

Hcnonp3oBaTh MpH pa3pabOTKEe MNpPOrpaMM JIOTUYECKHUE 3HAYCHUS,
OTiepaliy U BBIPAKEHUS C HUMH

2.5

AHaTM3UPOBATh MPEJIOKEHHBIE aJITOPUTMBI, B TOM YHCJIE OTPEEIATh,
26 KaKHe pe?)y.]IBTaTI:I BO3MOXHBI HpI/I 3aJaHHOM MHOXECTBEC HCXOIHBIX
3Ha4YCHUHU




CoznmaBaTh M OTJ@XHMBATh NPOrpaMMbl Ha OJHOM U3 S3BIKOB
nporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkonbHBIiA
AnroputmMuyeckuil SI3bIK), pearu3yrolMe HECIOXKHbBIE aIrOPUTMBI

2.7 00pabOTKM YHUCIOBBIX JAHHBIX C HCIIOJB30BAHHEM IHKJIOB U
BETBJICHU, B TOM UHCJE PEAIU3YIOLIUE MPOBEPKY JAEIUMOCTH OJAHOIO
IIEJIOTO YHUCIIAa Ha IPYToe, MPOBEPKY HATYPaJIbHOIO YHCIa HA IPOCTOTY,
BbIJICTICHUS IU(P U3 HATYPaAJIbHOTO YKcia

9 KUIIACCA
Kon .
IDOBEDSIEMOro IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
poBep o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOTO 00111eT0 00pa30BaHUs
pe3yabTara
1 [To teme «l{udpoBasi r(paMOTHOCTHY

Hcnonp30BaTh COBpEMEHHBIE HHTEPHET-CEPBUCHI (B TOM UHUCIE
KOMMYHHKAI[UOHHBIE CEPBHUCHI, OOJIayHble XpaHWIWIIA JaHHBIX,
OHJIAH-TIPOTPaMMBI (TEKCTOBbIE W TpaduyecKre penakTOphl, CPEIbI
pa3paboTKu) B y4eOHOM U MOBCETHEBHOM EATEILHOCTH

1.1

[IpuBOIUTL  MPUMEPHl  HWCIIOJIB30BAHHUS  T€OMH(GOPMAIMOHHBIX
1.2 CEPBHCOB, CEPBHUCOB TIOCYJapCTBEHHBIX YCIYr, 00pa30BaTEIbHbBIX
cepBucoB MHTepHeTa B yueOHOM ¥ TOBCETHEBHOM IEATEILHOCTH

Hcronp30BaTh pa3iM4HbIE CPENCTBA 3alIUTHI OT BPEIOHOCHOTO
MPOrPaMMHOTO OOECTIeueHus, 3alUIIaTh TEPCOHANBHYIO HHPOPMAITUIO
OT  HECAaHKIMOHMPOBAHHOTO  JIOCTyNla W  €ro  IOCIIEACTBUI
(pasrmamieHusi, MOJMEHBI, YTpaThl JaHHBIX) C YYETOM OCHOBHBIX
TEXHOJIOTUYCCKUX u COIUAJIBHO-IICUXOJIOTUYECCKUX ACIICKTOB
UCTIONb30BaHusl ceTH WHTepHeT (ceTeBas aHOHMMHOCTh, LU(poBOH
cliell, AyTeHTHYHOCTh CYOBEKTOB W  PECypcoB,  OIMACHOCTb
BPEIOHOCHOTO KO/1a)

1.3

Pacnio3HaBaTh MOMBITKM M TNpPeAyNpexIaTb BOBJIEUEHUE ceOd U
1.4 OKPYKaIOIIMX B JIECTPYKTHBHBIE W KPUMHUHAIbHBIE (OPMBI CETEBOM
AKTUBHOCTH (B TOM 4YHucCIle KHOEpOYIUIMHT, (PUIITMHT)

2 ITo Teme «TCOpCTH‘ICCKHG OCHOBBI I/IH(I)OpMaTI/IKI/I»

PackpeiBaTh  CMBICT  NOHATHA  «MOJEIB»,  «MOJACIMPOBAHUEY,
2.1 ONpeAeNsaTh BHUIbI MOJEJIEH, OIEHWBATh AaJCKBAaTHOCTh MOJEIH
MOJICTTUPYEMOMY OOBEKTY U IeNISIM MOJICTHPOBAHUS

Hcnonp3oBathk rpadsl U AepeBbs AJI MOJACIUPOBAHUS CUCTEM CETEBOU

2.2 . N
U MepapXUyecKoi CTPYKTYphl, HAXOJUTh KpaTyallliuii myTh B rpade

3 [To Teme «ANTOPUTMBI M IPOTPAMMHPOBAHUE)

Pa3ouBaTh 3ala4ui Ha noA3aaavu, COCTAaBJIATD, BBIIIOJHATL BPYYHYIO U
Ha  KOMIIBIOTEPE  HECCIOXHBIC aJITrOPpUTMbI C  HCIIOJIB30BAHUEM
BGTBHCHHP'I, [UKIJIOB U BCIIOMOTATCJIbHBIX aJITOPUTMOB JISA YIIPABJICHUA
HUCITOJTHUTCIISIMU

3.1

CocTaBiATh M OTJAXUBAaTh MPOrPaMMBbl, DPEAIU3YIOIINE THUIIOBBIC
QITOPUTMBI  00pabOTKM  YHCIOBBIX  IMOCJIEIOBATENBLHOCTEH WU
OJIHOMEPHBIX YHMCIIOBBIX MacCHBOB (ITOMCK MaKCHMyMOB, MUHHUMYMOB,
CyMMBbl WJIH KOJIMYECTBA 3JIEMEHTOB C 3aJaHHBIMH CBOICTBaMH) Ha

3.2




4.1

OJIHOM U3 s13bIKOB mporpammupoBanus (Python, C++, Ilackans, Java,
C#, llIkonbHbII ANTOpUTMHYECKUHN SI3BIK)

[To Teme «MHDOpMAITOHHBIE TEXHOJIOTHI
Breibupate crmoco® TmpencTaBiICHHS JAHHBIX B COOTBETCTBUU C
MOCTaBJICHHOW 3amadel (TabiuIbl, CXeMbl, TpadUKH, AUArPaMMBI) C

HCIIOJIb30BaHUEM COOTBETCTBYIOIIUX MIPOrPaMMHBIX CpenCTB
00pabOTKH JaHHBIX

4.2

4.3

Hcnonp30BaTh 31EKTPOHHBIE TaOMUIBI 11 OOpaOOTKH, aHamu3a u
BU3yaJIM3allMM YHWCJOBBIX JIAHHBIX, B TOM YHCJIE C BBIJICJICHUEM
quana3oHa TaOmuUbBl W YHOPSIOYMBAaHUEM (COPTUPOBKOI) €ro
3JIEMEHTOB

Co3naBaTh W TPUMEHSATH B JJICKTPOHHBIX TaOMUIAX (OPMYIBI IS
pacuéToB C MCIOJIB30BAHUEM BCTPOCHHBIX apU(PMETHUECKUX (YHKIIHIMA
(cyMMHpOBaHHE W TOACYET 3HAYEHUN, OTBEYAIONIMX 3aJaHHOMY
YCIIOBUIO, cpeAHee apudmernyeckoe, MOUCK MaKCUMAIbHOTO H
MHHUMAJILHOTO 3HAYeHHUs), a0COTIOTHOM, OTHOCUTEILHOU, CMEIIIAHHOU
azipecaru

4.4

HUcnonn3oBaTh ANEKTPOHHBIE TaOJIALIBI hinic| YUCJIEHHOTO
MOJICJTMPOBAHUS B IPOCTHIX 33/1a4aX U3 Pa3HbIX YYEOHBIX MPEIMETOB



IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

7 KJIACC

Kon
1

1.1

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

udposas rpaMOTHOCTD

KommnbloTep — yHUBEpcalbHOE BBIYUCIUTEIBHOE YCTPOMCTBO, paboTaroiiee 10
nporpamMMe. THIBI KOMIIBIOTEPOB: IEPCOHAIBHBIE KOMIIBIOTEPHI, BCTPOCHHBIC
KOMITBIOTEPBI,  CYNEPKOMIBIOTEpPhl. MoOunbHble — ycTpoiicTBa.  TexHuka
0€30I1aCHOCTH U MpaBuiia paboThl HA KOMIbIOTEPE

1.2

OcHOBHBIE KOMIIOHEHTBI KOMIIbIOTEpa W UX Ha3HaueHwe. [Ipoueccop.
OnepatuBHass W JOJTOBpEMEHHas MaMATb. YCTPOMCTBA BBOJAa M BBIBOJA.
CeHCOpHBII BBOJI, TaTYUKH MOOMIBHBIX YCTPOHCTB, CPEACTBA OMOMETPUYECKOM
ayTeHTU(UKAINH

1.3

1.4

Hcropus pa3BUTHsS KOMIBIOTEPOB M IporpaMMHoOro otecrneuyenus. Ilokonenus
KOMIIBIOTCPOB. COBpeMeHHI)Ie TCHACHII NN PasBUTHUA KOMITIBIOTCPOB.
Cynepxomnsrotepsl. lapamiensuele Beruucnenus. IlepcoHalbHbII KOMIIBIOTED.
[Ipoueccop M ero XxapakTepuCTHKU (TaKToBash YacToTa, pa3psIHOCTB).
OneparuBHasg naMaATs. JloaroBpeMeHHast maMsTh. Y CTpPONMCTBA BBOJA M BBIBOJA.
O0bEM XpaHUMBIX JaHHBIX (OI€paTUBHAs MaMATh KOMIbIOTEPA, KECTKUI AUCK U
TBEPJOTENIbHbI HAKOMUTENb, IMOCTOSHHAs NaMATh cMapT(oHa) M CKOPOCTb
JIOCTyTa JJIsl pa3JIMYHBIX BUJOB HOCUTEIIEH

[Iporpammuoe  oOecrnieueHne  KommbioTepa. llpukimamHoe  TporpaMMHOE
o0ecrieueHue. CucremHoe IpOrpaMMHOE obecrieyeHue. Cucrembl
nporpamMupoBanus. [IpaBoBasi oxpaHa mporpamMMm M JaHHBIX. becruiaTHele u
ycI0BHO-0OecmiaTHbIe porpammbl. CBOOOIHOE MporpaMMHOE oOecriedeHne

1.5

@aiinbl ¥ nanku (karanoru). Tumsl daiinoB. CpolicTBa (aiinoB. XapakTepHble
pasMmepsl (aiiJIoB pa3iIMYHBIX THIIOB (CTpPaHWIA TEKCTa, AJIEKTPOHHAs KHUTA,
¢dororpadus, 3anKch NECHU, BUACOKIIHUII, TOJIHOMETPAXKHBIN PUITHM)

1.6

1.7

[Tpuniunsl noctpoeHus QaiinoBbix cuctem. [lonmHoe umsa  daiina (mamkw,
karajiora). [1yTs k daitny (manke, katanory)

@aiinoBblii MeHekep. Pabora ¢ daiinamu u mankamu (KaTtajgoramu): co3JaHHe,
KOIMPOBaHUE, MEepeMelleHue, NepeUMEeHOBaHNE U yJalleHue (ailyioB U mamok
(xaranoroB). [Touck (haitnoB cpepcTBamMu oneparMOHHON CUCTEMBI

1.8

ApXI/IBaI_II/IH JaHHBIX. Mcioab30BaHue porpaMm-apxXmuBaTopoB

1.9

1.10

KomMmproTepHble BUpYCHI M IpYyrUe€ BPEIOHOCHBIE Nporpammsl. IIporpammer mms
3aIUATHI OT BUPYCOB

O0neauHeHue KoMIbioTepoB B ceTh. CeTh MHTepHeT. BeO-cTpanuiia, BeO-cailT.
Crpykrypa anpecoB BeO-pecypcoB. bpaysep. Ilouckobie cuctemsl. Ilouck
uH(pOpMallMi TO KIIIOYEBBIM CJIOBaM U MO H300pakeHHo. JlocTOBEpHOCTH
uH(opMaluy, noyydeHHoi u3 MutepHeTa

1.11

CoBpeMeHHbIE CEpBUCHI MHTEPHET-KOMMYHUKALIUI

1.12

CereBoii 3THKET, 6a30BbIe HOPMBI HH()OPMAIIMOHHON STHKHU U MIpaBa MpH padoTe
B cetu uTepHeT. CtpaTernn 0e30macHOro nmoseneHus B IHTepHETE

Teopernueckue OCHOBBI HH()OPMATHKH

2.1

Wudopmanus — 0THO U3 OCHOBHBIX NOHSATHI cOBpeMeHHOH Hayku. MHpopmanus




2.2

23

KaK CBEJIeHMs, IpeAHa3HaYeHHbIE JUIsl BOCIIPHUATUS YEJIOBEKOM, U MH(OpMaIus
KaK JJaHHbIe, KOTOPbIe MOTYT OBITh 00pab0TaHbl AaBTOMAaTU3MPOBAHHON CUCTEMOM

JIMCKpPETHOCTh JTaHHBIX. BO3MOXXHOCTH OMHCAHUS HETMPEPHIBHBIX OOBEKTOB U
IIPOLIECCOB C MOMOIIbIO JUCKPETHBIX JaHHBIX. MHQOpMAaIOHHBIE MPOLECCHl —
MIPOLIECCHI, CBA3aHHBIE C XpaHEHUEM, TIPEOOPA30BAHUEM U TIepeaauei JaHHbIX

CumBon. Andasur. MomHocts andasurta. PaznooOpasue s13bIKOB U an(aBUTOB.
EcrectBennbie U (opMalibHbIE SI3BIKU. AJ(PABUT TEKCTOB HA PYCCKOM SI3BIKE.
JBonunblii andasur. KonmuecTBo BCEBO3MOXKHBIX CIIOB (KOIOBBIX KOMOWHAIHIA)
(bUKCUpOBaHHOW JUIMHBI B JBOMYHOM ajidasute. IIpeoOpazoBanue mr000T0
angaBuTa K ABOMYHOMY. KOIHMYEeCTBO pa3MyHbIX CIIOB (PMKCHPOBAHHOM JJIMHBI B
andapute onpeaenéHHON MOIIIHOCTH

24

2.5

KoaupoBanue cMMBOJIOB OJTHOTO aipaBUTa C MOMOIIBIO KOJIOBBIX CJIOB B IPYTrOM
andaBute, KOJ0Bask TaOIUIIA, TEKOTUPOBAHUE

JBonunbiii koxa. IlpencraBineHue IaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B
JIBOMYHOM aJihaBUTE

2.6

Nudopmannonnelii 00bEM AaHHBIX. BUT — MUHMMaIbHAs €IMHULA KOJUYECTBA
nHpopMaIy — IBOMYHBIN pa3psia. bait, kunobaiT, MmeradanT, rurabanT

2.7

2.8

CkopocTs 1nepefaud JaHHbIX. ENMHUIBI  CKOPOCTHM I€pefayd  JJaHHBIX.
Hckaxenne napopMaum npu nepeaade

Konnposanue tekcroB. PaBHOMepHBbI kon. HepaBHomepnsiii koa. Komuposka
ASCII. Bocemubutnpie komupoBku. Ilonstue o xomupokax UNICODE.
JlexonupoBaHue  COOOIIEHHMH C  HCIOJIB30BAHUEM  PAaBHOMEPHOTO U
HepaBHOMEpHOTO koja. MHpopMannoHHbIH 00bEM TEKCTa

2.9

OOmee mnpencrtaBieHue O LUGPOBOM IMPEJICTABICHUM ayJUOBHU3YalbHBIX U
JIpYruX HENpepbIiBHBIX JaHHbIX. Koauposanue mnBera. l[BeToBble Monenu.
Mogens RGB. I'nyOuna kogupoBanus. [lanmutpa

2.10

PactpoBoe u BekTOpHOe mpencTaBieHue uzoOpaxkeHuil. I[lukcens. OneHka
nH(pOpMallMOHHOTO  00bEMa  rpaduUyecKux  JaHHBIX  JUII  pacTpOBOrO
U300paKeHUs

2.11

3.1

KonmnpoBanue 3Byka. PaspsanHocTe M wactora auckpermsanuu. KommdecTtso
KaHajuoB 3anucu. OILlEHKa KOJIMYECTBEHHBIX IapaMETPOB, CBSA3aHHBIX C
IIPEJICTaBICHUEM U XpaHEHHEM 3BYKOBBIX (ailioB

WHupopmalinoHHbIE TEXHOJIOTUN

TexkcToBble TOKYMEHTBI M UX CTPYKTYpHBIE 3JIEMEHTHI (CTpaHula, ab3aill, CTpoka,
CJIOBO, CUMBOJ)

3.2

33

TekcToBBIi TpoLecCOp — HMHCTPYMEHT CO3/IaHUsA, PpPENAKTUPOBAaHUSA U
dbopmarupoBanus TeKCTOB. [IpaBmia Habopa TekcTa

PenaktupoBanune tekcra. CpoiictBa cumBosioB. lpudrt. Tunelr mpudros
(pyOsienble, ¢ 3aceykamu, MoHOWUpUHHBIE). I[lomykupHOe U KypCHBHOE
HauepTanue. CBoiicTBa ab3aleB: TrpaHULbl, aO3alHBIA OTCTYH, WHTEpBal,
BbIpaBHHBaHue. CTHIIEBOE (hopMaTHPOBAHUE

34

CrpykrypupoBanue uHGOpMalMu C TOMOIIbIO CHOUCKOB W  TaOmuI.
MHuoroypoBHeBbIe CTUCKH. JJoO6aBneHue Ta0IHIl B TEKCTOBBIC JJOKYMEHTHI

3.5

BceraBka m3o0pakeHHMiI B TEKCTOBbIE TOKYMeHTHl. OOTekaHHe H300paKeHHH
TEKCTOM. BKiIIoueHne B TEKCTOBBII JOKYMEHT JuarpamMM 1 Gopmyit

3.6

[Tapamerpsl cTpaHulpl, Hym™mepanus crpaHul. JloOGaBieHue B JOKYMEHT
KOJIOHTUTYJIOB, CCBIJIOK




3.7

IIpoBepka mnpaBonucaHus. PaccraHoBKa mepeHOCOB. ['0710COBO BBOJA TEKCTAa.
Onruueckoe pacno3HaBanue Tekcra. KommnberoTepHsiit nepeBoa. Mcnonab3oBanue
cepBHCOB ceTH MHTepHeT 11st 00pabOTKH TeKcTa

3.8

3.9

3HAKOMCTBO €  rpaduuecKUMH  pefakTopamMu. PacTpoBble  pUCYHKH.
Hcnonp3oBanue rpaguyeckux NPUMHTHBOB

Onepanyu penakTHpoBaHUS TpadUUECKHX OOBEKTOB, B TOM YHCIE IM(POBBIX
dororpaduii: M3MeHeHHE pa3Mepa, OOpe3Ka, IMOBOPOT, OTpakeHHE, padboTa ¢
oOnactsiMu  (BbIJICTIEHHE, KONMMPOBAHUE, 3aJMBKA I[BETOM), KOPPEKLMs IIBETa,
SPKOCTH M KOHTPACTHOCTH

3.10

Bektopnast rpajpuka. CozmaHue BEKTOPHBIX PHCYHKOB  BCTPOCHHBIMH
CpPEICTBAaMU TEKCTOBOI'O IIpOILIECCOpa WM JPYruX HporpaMMm (IPHIIOKEHUH).
JloGaBieHre BEKTOPHBIX PUCYHKOB B TOKYMEHTHI

3.11
3.12

8 KJIACC

Kox
1

1.1

1.2

[ToaroroBka MynbTUMEIUWUHBIX mpe3eHTanuil. Crmaiin. JloGaBieHue Ha craif
TeKcTa U n300pakeHnid. PaboTa ¢ HECKOBKUMU CllalijaMu

JloGaBienue Ha ciail]] ayJMOBH3yaJbHBIX JaHHBIX. AHUMaIMs. ['unepccpliku

IIpoBepsieMblii 31eMeHT cOepPKAHUSA
TeopeTnueckre 0OCHOBbI HHPOPMATUKU

Heno3unuonusle ¥ MO3ULMOHHBIE CUCTEMBI cunciaeHus. Andasur. OcHoBaHUE.
Pa3pépuyras (opma 3amucu uucna. IlepeBos B AECATUUHYIO CUCTEMY YMCE,
3alMCaHHbIX B APYTUX CUCTEMaX CUMCIICHUS

Pumckas cucrema cuucieHus

1.3

1.4

1.5

JBonuHas cuctema cuucienus. [lepeBoa nensix uncen B npegenax ot 0 go 1024
B JIBOMYHYIO CUCTEMY cunciieHus. Bocbmepuunas cucrema cuucnenus. [lepeos
Yycesl U3 BOCBMEPUYHOM CHCTEMBI B JBOMYHYIO M JIECATHUHYIO CHUCTEMBI U
obpatno. IllectHammarepuuynasi cuctema cuucieHus. llepeBon uwcen wu3
HIECTHAALIATEPUYHON CUCTEMBI B JIBOMYHYIO, BOCBMEPUYHYIO U JIECATHUYHYIO
CUCTEMBI M 00paTHO

ApudmeTnueckue onepaluy B ABOUYHONU CUCTEME CUHCICHUS

Jlormueckne  BBICKa3bIBaHMSA.  Jlormdyeckme  3HAYCHUS  BBICKA3LIBAHMIA.
DJIeMEHTapHbIE M COCTaBHbIE BBICKA3bIBaHMS. JlOorMueckue omnepauuu: «u»
(KOHBIOHKIIHS, JIOTUYECKOE YMHOXKEHUE), «HJIN» (IU3BIOHKIUS, JIOTHYECKOE
CIIOXKEHHE), «He» (Jorudeckoe oTpuranue). [I[puopuTer Joruueckux omneparui.
OmnpeneneHre HWCTUHHOCTH COCTABHOTO  BBICKA3bIBAaHUSI TMPH  HM3BECTHBIX
3HAYEHUSIX UICTUHHOCTH BXOJISIIIMX B HETO 3JIEMEHTAPHBIX BBICKA3bIBAHUMN

1.6
1.7

Jlornueckue BBIPaKCHU . HpaBI/ma 3aIlliCHU JIOTHYCCKUX BBIpa)KeHPIﬁ. HOCTpOCHI/IC
Ta6J'II/IH HCTHHHOCTH JIOTHYECKHUX BBIpa)KeHI/Iﬁ

Jlorudueckue 31eMeHThI. 3HAKOMCTBO C JJOTHYSCKUMH OCHOBaMH KOMIIBIOTCpa

ANTOpUTMBI U IPOTPAMMUPOBAHHE

2.1

[lonstne anroputma. McnoaHuTenu anropuTMoB. AJNTOPUTM Kak IUIAH
YIIPABJICHUS UCIIOJIHUTEIEM

2.2

CgoiictBa anroputma. CriocoObl 3alicH aaropuTMa (CIIOBECHBIN, B BHJIE OJOK-
CXEMBI, IPOrpaMma)

23

AnropurMuueckue KOHCTpyKuuu. KoHCTpykims «cinenoBaHuey. JIMHEMHbIN




anroput™M.  OrpaHMYeHHOCTh  JUHEHHBIX  AJITOPUTMOB:  HEBO3MOXHOCTH
MPEAYCMOTPETh 3aBUCUMOCTD MOCIIEOBATEIIbHOCTH BBIMOIHSAEMbIX JEHUCTBUN OT
MCXOJIHBIX JIAHHBIX

24

KOHCTI)YKLII/IH «BCTBJICHHUC). IIOJIHAsA W HCIIOJIHAaA (bOpMBI. Brimonmnenne u
HCBBITTIOJIHCHHUEC YCIIOBUS (I/ICTI/IHHOCTB H JJOXXKHOCTb BBICKa3HBaHI/ISI). HpOCTbIe u
COCTaBHBIC YCIIOBUA

2.5

2.6

2.7

2.8

2.9

2.10

KOHCTp}IKLII/Iﬂ IIOBTOPECHUC). HHUKIBI C 3aJaHHBIM YHCJIOM HOBTOpeHHﬁ, C
YCJIOBUCM BBIIIOJIHCHUS, C HepeMeHHOﬁ OUKJIa

PazpaboTka 11t (QOpPMAaIbHOrO MCIONHUTENS AJITOPUTMA, TNPUBOJSIIECTO K
TpeOyeMoMy pe3yabTaTy IpU KOHKPETHBIX HCXOAHBIX JaHHBIX. Pa3paborka
HECJIO)KHBIX QJITOPUTMOB C HCIOJB30BAHUEM LIMKIOB U BETBICHUH JUIS
ynpaBieHus: (QOpMaJIbHBIMH HCHOJHUTEISIMU. BBINOMHEHHE alrOpUTMOB
BPYUYHYIO U Ha KomnbioTepe. CHHTaKcHYecKue U Jjorndeckue omuoOku. OTkaspl

SAzpik  mporpammupoBanus  (Python, C++, Java, C#, IlIkonpHbIid
Anroputmuueckuit  f3pik). CucremMa NporpaMMHpPOBAHUS: PEAAKTOpP TEKCTa
MIporpamm, TPAHCISATOP, OTIIATIUK

[lepemennast: Tun, wums, 3HaueHue. llenble, BelIECTBEHHbIE M CHUMBOJIBHbBIE
[IepEMEHHbIE

Omneparop mnpucBauBaHusa. ApU(METUUYECKHE BBIPAKEHUS U MOPAJOK HX
BbIurciaeHus. Onepanyy ¢ LeabIMU YUCIaMU: LEJIOYUCICHHOE JEJIEHUE, OCTaTOK
ot aeneHus. [IpoBepka AeIMMOCTH OJTHOTO LEJIOrO YKcia Ha Ipyroe

BerBnenusi. CocrtaBHble YyCIIOBHUSI (3aIIUCh JIOTUYECKUX BBIPAXKECHUH Ha
M3y4aeMOM SI3bIKe IporpaMMupoBanus). HaxoxaeHue MUHIMYMa U MaKCUMyMa
U3 ABYX, TPEX U YETHIPEX uncen. Pemenre kBagpaTHOTO ypaBHEHUS, UMEIOIIIETO
BEILIECTBEHHbIE KOPHU

2.11

2.12

I[I/IaHOI‘OBa}I OTJIalKa MpoTrpaMMm: MMomaroBO€ BBIITOJHCHHUE, ITIPOCMOTP 3HAYCHUI
BCJIINYHH, OTJ'I&)IO‘IHBIfI BBIBO/I, BLI60p TOYKH OCTaHOBa

Hukin ¢ ycnoBuem. Anroput™M EBKinaa asis HaxoxaeHHUs] HauOOoJIbIIero ooIero
JENUTENs IBYX HATypalbHBIX yHucell. Pa3bueHne 3amucu HaTypallbHOTO YHUCIa B
MO3UIIMOHHON CHCTEME€ C OCHOBAaHHEM, MEHbIIMM WM paBHbIM 10, Ha
OTJIebHBIE ITU(PPHI

2.13

[{ukn ¢ mepeMeHHON. AJITOPUTMBI IPOBEPKH JIE€ITUMOCTH OJHOTO LEJIOr0 YUCIIA
Ha Jpyroe, IpOBEPKHU HATYPaJIbHOI'O YHUCIIA HA IIPOCTOTY

2.14

OO6paboTka CHMBOJIHBIX JaHHBIX. CHMBOJIbHBIE (CTPOKOBBIE) IEpEMEHHBIE.
[TocumBonpHAsT 00paboTka cTpok. [loacd€r YacTOThl TOSIBJICHHS CHMBOJA B
cTpoke. Berpoennble GyHKIMH U1 00pabOTKU CTPOK

2.15

9 KVIACC

OnpezneneHre BO3MOXHBIX PE3yJIbTaTOB pabOTHl alroputMa MpH 33JaHHOM
MHO’KECTBE BXOJIHBIX JaHHBIX, OMpPEJEICHHE BO3MOXHBIX BXOJHBIX JIaHHBIX,
NPUBOJSAIINX K JAHHOMY pPe3yJbTaTy

Kon

IIpoBepsieMblii 3J1eMEHT COJAEPKAHMS

1

Hudposas rpaMoTHOCTH

1.1

I'moGanbuas cerp MurepHer. I[P-ampeca y3moB. CereBoe XpaHEHHE JIaHHBIX.
MeTo bl MHAMBHUIYAJIBHOTO M KOJJIEKTUBHOTO pa3MelleHNs1 HOBOW MH(opManuu B




1.2

Wntepnere. bonbiie paHHble (MHTEPHET-JAAaHHBIE, B YACTHOCTH JIaHHbBIE
COLIMATIbHBIX CETEN)

[TonsitTne 006 wHGOPMAIMOHHON O0€30MacHOCTH. YTPOo3bl WHGOPMAMOHHON
0e30MmacHOCTH IpU padoTe B INI0OATBLHOM CETH U METOMbI IPOTUBOACHCTBUS UM.
[IpaBuna Ge3omacHoil ayTeHTH(UKaWK. 3anIUTa THYHON WH(GOPMAIIUK B CETH
Nurepuer. be3zomacHeie  cTpaTrerud  noBedeHMs B ceTd  VIHTepHeT.
[IpenynpexacHre BOBICYCHUS B JECTPYKTUBHBIE W KPUMHHAIbHBIC (HOPMBI
CETEeBON aKTUBHOCTH (KMOEpOYJIHHT, (PUIIMHT U ApyTHE POPMBI)

1.3

2.1

Bunsl nestensHoctH B VHTepHere. MHTEpHET-CEpBUCHI: KOMMYHUKALMOHHBIE
CepBHUCHI (1MOUTOBAsA CiIy’k0a, BUACO-KOH(DEPEHI-CBSI3b U APYTHE), CIIPABOYHBIC
CIyXObl (KapThl, paclUCaHHUs W JPyrue), IOUCKOBBIE CIYKOBI, CITYXKOBI
OOHOBJIEHHSI TPOTrpaMMHOIO oOecriedeHust u Jpyrue ciyx0bl. CepBHUCHI
rocygapcTBeHHbIX — yciayr. OOmauynble xpaHwiumia —jgaHHbIX.  Cpenctsa
COBMECTHOM  pa3pabOTKM  JOKYMEHTOB (oHiyaiiH-oducsl). [Iporpammuoe
o0ecrieyeHHe Kak BeO-CEpBUC: OHJIAIIHOBBIE TEKCTOBbIE M TIpaduueckue
PENaKTOpHI, Cpeabl pa3paboTKH MPOrpamMm

TeopeTnueckre 0OCHOBbI HHPOPMATUKU

Monenb. 3amaum, pemraeMble ¢ MOMOINBIO MojaenupoBaHus. Kiaccubukanmm
Mozeneld. MarepuanbHble  (HaTypHble) ©  HMH(GOPMALMOHHBIE  MOJIEIH.
HemnpepbiBHBIE ¥ AMCKpeTHbIE Mozend. MmurtanuoHaele moxenu. Hrpossie
mozenu. OIEHKa COOTBETCTBHUS MOJEIH MOJAEIUPYEMOMY OOBEKTYy M LM
MOJIETHPOBAHHS

2.2

Tabanunbie MOACIIHN. Ta6JII/II_[a KaK IpeACTABJIICHUC OTHOUICHUA
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2.5

2.6

2.7

ba3el mannpix. OTOOp B Tabnuile CTPOK, YIOBJIECTBOPSIOMIMX 3aJaHHOMY
YCIIOBUIO

I'pad. Bepmmna, pebpo, myts. OpHEHTUPOBAHHBIE W HEOPUEHTHUPOBAHHBIC
rpadsl. [nuHa (Bec) peOpa. BecoBas marpuma rpada. [limHa nyTH Mexay
BepmrHaMu rpada. [Touck ontumansHOro mMyTH B rpade. HavanpHas BepmmHa
(MCTOYHMK) M KOHEYHas BeplIMHAa (CTOK) B OPHUEHTHPOBAaHHOM rpade.
Brranciienue KoiamuecTBa myTei B HAIIPaBICHHOM allUKIMYECKOM rpade

HepeBo. Kopens, Bepmmna (y3en), quct, pedpo (ayra) mnepesa. Bricota nepea.
[Tognepeso. Ilpumepsl wucnons3oBaHust JepeBbeB. [lepebop BapuaHTOB C
MIOMOIIIBIO JIepeBa

[TonsiTne wmaTeMaTH4yecKoW MOJENW. 3ajJayd, pelaeMble €  MOMOIIBIO
MaTeMaTHYeCKOro (KOMITBIOTEPHOTO) MOJICTUPOBAHMS. OTtnuune
MaTeMaTHYeCKOW MOJENH OT HAaTypHOH MOJETH © OT  CJIOBECHOTO
(JuTeparypHOro) onucaHus 00beKTa

JTansl KOMIIBIOTCPHOTO MOJCINPOBAHHA: IIOCTAHOBKa 3aJdadu, IMOCTPOCHUC
MaTeMaTH4eCKOi MOACIIN, nporpaMmMHas pcajin3anus, TECTUPOBAHUC,
MMPOBECACHUEC KOMIIBIOTCPHOI'O OKCIICPUMCHTA, aHaJIM3 ¢€ro pe3yjbTaToB,
YTOYHCHUC MOACIIN

AJNTOPUTMBI M TPOrPaMMHUPOBAHUE

3.1

PazOuenue 3amaum Ha monzagauu. CocTaBlieHHE AITOPUTMOB M IPOTPaMM C
WCIIOJb30BAHUEM BETBJICHUN, LIMKJIOB M BCIIOMOTaTEJIBHBIX AITOPUTMOB IS
YIIPABJICHUS UCIIOJHUTEIIEM WIM IPYTUMHU UCIIOTHUTEISIMU

3.2

Tabnuunple BenmuuuHbl (MaccuBbl). OmHOMepHBIe MaccuBbl. CocTaBlieHHE U
OTNIaZIKa TpPOrpaMM, pPEaJU3YIOIIMX  THUIOBBIE  AITOPUTMBI  00pabOTKHU
OJIHOMEPHBIX YHCIOBBIX MACCHBOB, Ha OJHOM M3 SI3BIKOB IPOrPAMMHPOBAHUS




3.3

3.4

(Python, C++, Ilackanb, Java, C#, lllkombHblii AnropurMudeckuii SI3bIK):
3aMOTHCHUE YHCIOBOTO MACCHBA CIy4YaWHBIMH YHCIAMHU, B COOTBETCTBUU C
dopmynoit wim myTéM BBOJA YHCEN, HAXOXKIECHHE CYMMBI 3JIEMCHTOB MacCHUBa,
JUHEHHBIN TTOUCK 3a/IaHHOTO 3HAYCHHS B MACCUBE, MOJICUYET SJIEMEHTOB MAaCCHBA,
YIIOBJICTBOPSIIOIIMX ~ 33JaHHOMY  YCJIOBUIO, HAXOXICHHE MHHUMAIBHOTO
(MakcUManbHOTO) AneMeHTa MaccuBa. COpTUPOBKA MacCUBa

OO6paboTka TOTOKA MAHHBIX: BBIYMCICHUWE KOJIMYECTBA, CYMMBI, CpPEIHETrO
apu(METHYECKOro, MUHUMAJIBHOIO M MAKCHUMaJbHOIO 3HAYEHUS 3JIEMEHTOB
IIOCJIE0BATENBHOCTH, YAOBIETBOPAIOIUX 3aJaHHOMY YCIOBHIO

VYnpasnenne. Curnan. O6patHas cBsi3b. [loyueHne CHUTHaJIOB OT IU(PPOBBIX
JaTYMKOB (KAacaHMs, pAcCTOSHUS, CBeTa, 3ByKa M Jpyroro). Ilpumepst
UCTIOIB30BaHUSl TPUHIMIA OOpaTHOW CBA3M B CHUCTEMax YIPaBJICHUS
TEXHHYECKHMMHU YCTPOWCTBAaMH, B TOM 4HClIe B pobOororexHuke. [Ipumepsr
POOOTH3NPOBAHHBIX CHCTEM (CHCTEMa YIPABJICHUS JBM)KEHUEM B TPAHCIIOPTHOM
CHCTeMe, CBapoyHas JIMHUS aBTO3aBOJA, ABTOMATH3UPOBAHHOE YIIPABICHUE
OTOIUICHHMEM JIOMa, AaBTOHOMHAs CHUCTEMa YIpPAaBICHHS TPAHCIIOPTHBIM
CPE/ICTBOM U JIPYTHE CUCTEMBI)

HubopmalinoHHbIE TEXHOJIOTUN

4.1

[TonsiTue 00 351eKTPOHHBIX TaOauIax. TUMbI JaHHBIX B sSUYEHKax 3JIEKTPOHHON
tabmuupbl. PenaktupoBanue u popmatupoBanue tabnul. BerpoeHHsle GpyHKIuM
JUIA TIONCKAa MaKCHMyMa, MUHUMYMa, CyMMBI U CPEIHETO apu(pMeTHIecKoro.
CoprupoBka JaHHBIX B BBIJEJICHHOM auanasoHe. lloctpoeHue auarpamm
(rucTorpaMma, KpyroBasi AMarpaMma, TOuye€dHas Jauarpamma). BpiOop Tuna
JMarpaMMbl

4.2

4.3

4.4

[TpeoOpaszoBanue (opmyn mpu KomupoBaHWU. OTHOCUTENbHAS, a0COJIOTHAS U
CMeIlIaHHas aJpecanus

VYc0BHbBIE BBIUMCIEHUS B 3JEKTPOHHBIX Tabnuuax. CyMMHpOBaHUE U MOACUET
3HaYeHUH, OTBEYAIOIIMX 3aJlaHHOMY YycioBHio. OOpaboTka OonbpIIMX HaOOpOB
JMaHHbIX. YncneHHOe MOIeMpOBaHUE B 3JIEKTPOHHBIX TaOIUIax

Ponbp mH(pOpMalMOHHBIX TEXHOJOTMH B Pa3BUTHM IKOHOMUKH MUpA, CTPaHbI,
peruona. OTKpeIThIe oOpa3oBaTenbHble pecypcbl. [Ipodeccun, cBsizaHHBIE C
uHpOpMaTUKOM W  HMHQOPMALIMOHHBIMU  TEXHOJIOTMSIMH:  BeO-Iu3aiiHep,
OPOTPAMMHUCT,  pa3pabOTUMK  MOOMJIIBHBIX  NPWIOKEHUH, TECTUPOBILHUK,
apXUTEKTOpP TMPOTPaAaMMHOI0 OOecleyeHHs, CHEIHAIUCT [0 aHAINU3y JaHHBIX,
CUCTEMHBIN aJIMUHHUCTPATOP



ITPOBEPAEMBIE HA OI'D 11O HHO®OPMATHUKE TPEBOBAHMUS K
PE3YJIbTATAM OCBOEHHMSI OCHOBHOM OBPA3OBATEJIbHON TPOI' PAMMBI
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

Kon
NpoBepPsIEeMOro
TpeOOBaHNS

1

1.1

IIpoBepsiemble TpeOOBaHUSA K NPeAMETHBIM pe3yJbTaTaM
0a30BOr0 YPOBHS OCBOEHMSI OCHOBHOI 00pa3oBaTeIbHOM
NPOrpaMMbl OCHOBHOI0 0011ero od0pa3zoBanusi Ha ocHoBe PT'OC

3HaTh (IOHUMATD)

BnajgeHne OCHOBHBIMHM  TOHSATUSIMU: HHQpOpMAIHs, Iepeaaya,
XpaHeHue U 00paboTka MHGOPMAIIMH, AITOPUTM, MOJIEIb, ITU(POBOI
OPOAYKT ¥ UX WCIONB30BAaHUE IS pEHICHUS Y4eOHBIX W
MPAKTUYECKUX 3a7a4

1.2

Bnagenue mOHSITUSAMU: BbICKA3bIBAHUC, JIOTHYCCKas  OIliCpalu:d,
JIOTUYCCKOC BBIPA)KCHUC

YmeTh

2.1

2.2
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YMeHue omnepupoBaTh €AMHUIAMHU HU3MEpEeHUs HH(POPMALMOHHOTO
00BEMa U CKOPOCTHU NEpeaun JaHHBIX

YMeHne 3anuceiBaTh M CpaBHHBaATh Ienbie yucia oT 0 go 1024 B
Pa3IMYHBIX MO3UIIMOHHBIX CHUCTEMaX CUHMCICHHUS C OCHOBaHUSAMHU 2, §,
16, BBINOJIHATH apUPMETHUECKUE OTEPALIUU HAJl HUMHU

YMeHne KOOUpoBaTh M JEKOAMPOBATH COOOMIEHHS MO 33JaHHBIM
IIpaBWjlaM; IOHUMAaHWE OCHOBHBIX IPUHIUIIOB  KOJWPOBAHHUS
MH(pOpMaLMU Pa3InYHON IPUPOJIBI: TEKCTOBOM, rpaduueckoil, aynuo
YMeHue 3anuchbiBaTh JIOTUYECKUE BBIPAKEHUS C MCIOJIb30BAaHUEM
JU3BIOHKIMY, KOHBIOHKLIMU M OTPHULAHMS, ONPEAEIATh NCTHHHOCTb
JIOTUYECKUX BBIPAKCHUH, €CIU H3BECTHbl 3HAUYEHUS HMCTUHHOCTH
BXO/ISIIIUX B HETO0 NMEPEMEHHBIX, CTPOUTh TAOJIMIBI UCTUHHOCTU JJIS
JIOTUYECKUX BBIPAKEHUH; 3alMUCBHIBATh JIOTMYECKHE BBIPAKEHHUS Ha
M3Y4aE€MOM SI3bIKE IPOTPaMMHUPOBAHUS

2.5

YMeHue cocTaBisiTh, BBIIOJIHATH BpPYYHYH0O M Ha KOMIIBIOTEpE
HECJIO)KHBIE ~ QITOPUTMBl U1 YNPaBJICHHUS  HUCIOJHUTEISIMU
(Uepenamka, YepTéxHUK U JApyrue); co3gaBaTh U OTJIaKHUBATh
IporpaMMbl Ha OJJHOM M3 SI3bIKOB IporpammupoBanus (Python, C++,
[Tackanb, Java, C#, IkonbHbIi AnropurMuyeckui  SI3bIK),
peanu3yrole HeCI0KHbBIE alTOPUTMBI 00paOOTKH YHCIOBBIX JaHHBIX
C HCIIOJIb30BAHHMEM IIMKJIOB U BETBJICHUN; YMEHHE pa30uBaTh 3ajauu
Ha M0A33aJa4u, UCII0JIb30BATh KOHCTAHTHI, IEPEMEHHBIE U BBIPAXKEHHUS
pa3IMYHbIX  TUMOB  (YHUCJIOBBIX, JIOTHUYECKHX, CHMBOJIBHBIX);
AQHAIN3UPOBATh TPEAJIOKEHHBIM  AITOPUTM, ONpPENENITh, KaKHhe
pe3ynbTaThl BO3MOXHBI TPU  3alaHHOM MHOXXECTBE HCXOIHBIX
3HAYECHUU

2.6

YMeHue 3anucatb Ha M3y4aeMOM A3BIKE IPOrpaMMHMPOBAHUS
ITOPUTMBI MTPOBEPKHU JAEIMMOCTH OJHOTI'O LEJIOr0 4Yucia Ha APYroe,
NPOBEPKH HATYpaJIbHOTO YHCJIa Ha MPOCTOTY, BBIACICHHUS LUp U3
HaTypaJbHOIO YMCJIA, HNOUCK MAaKCUMyMOB, MHHHMYMOB, CYMMBI
YKCJIOBOM MTOCIIEI0BATEILHOCTH

2.7

Biagenue yMeHHEM OpUEHTHPOBATHCS B HMEPAPXUUYECKOU CTPYKType
(haimoBOi cucTeMbl, paboTaTh ¢ (GaiIOBOM CUCTEMOM MEPCOHATIBHOTO




KOMIThIOTEpPA C HCIOJb30BaHUEM Tpaduueckoro wuHTepdeiica, a
UMEHHO: CO3/1aBaTh, KOMHPOBAaTh, IEpPEeMENIaTh, MEPCHUMECHOBBLIBATH,
yIAIATh U apXUBUPOBATh (PaiiIbl M KaTAIOTH

2.8

Brnanenue ymeHUsIMU U HaBBIKAMH HCIIOIb30BaHUS MHGOPMAIIMOHHBIX
U KOMMYHHMKAIIMOHHBIX TEXHOJOTMM JUIsi TOMCKA, XpaHEHHS,
00paboTKHU U Mepefiaun ¥ aHaIu3a Pa3InyHbIX BUAOB HH(OpMALIUU

2.9

2.10

YMeHue BBIOUpATh CIIOCO0 MPEICTaBICHUS JAHHBIX B COOTBETCTBHH C
MOCTABIICHHOM 3a/aueil (TaOnuIbl, CXeMbl, TpauKH, AUArPAMMEBI) C
UCTIONIB30BAHUEM  COOTBETCTBYIOIIMX  MPOTPAMMHBIX  CPEICTB
00paboOTKU JaHHBIX

Ymenne (GopmMannzoBaTh M CTPYKTYPHPOBaTh  MH(OPMALHUIO,
UCIIONB3YSl JJIEKTPOHHBIE TaONUIBl A7 O00pabOTKH, aHamu3a Hu
BU3yaJIM3alliy YHCIIOBBIX JIaHHBIX, B TOM 4YHCJIE C BBIJICICHUEM
quana3oHa TaONWIbl U YIOPSJAOYMBAaHHEM (COPTUPOBKOH) €ro
9JIEMEHTOB; YMECHHE MPUMEHSATH B AJICKTPOHHBIX Tabmuax (Gpopmyssi
JUIs  pacu€ToB €  HUCIHOJB30BaHHMEM  BCTPOEHHBIX  (DYHKIUH,
a0COJIIOTHOM, OTHOCUTEIHHOM, CMEIIAHHOM aJpecaliiy; UCIOIb30BaTh
ANICKTPOHHBIC TAOIUIIBI JJII YHCICHHOT'O MOJICIUPOBAHMS B IPOCTHIX
3a/1layax U3 pa3HbIX YUeOHBIX MPEIMETOB




INEPEYEHD 2JIEMEHTOB COAEPXAHMUS, ITPOBEPAEMBIX HA OI'D 110
NHO®OPMATHUKE

Kon

IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

1

[udposasi rpaMOTHOCTH

1.1

1.2

@daiinel 1 nanku (kataynoru). [IpuHIUIBI TOCTpOeHUS (HAMJIOBBIX CHCTEM.
[Tonmnoe ums aiina (manku). [Iyts k ¢aitny (manke). Pabota ¢ daitmamu u
KaTajoraMi CpeACTBaMH ONEPALMOHHONW CHUCTEMbI: CO3/JaHHE, KOIMPOBAHUE,
nepeMeneHne, NepenMeHOBaHue U yaaieHue (ailyioB U mamnok (KaTtaioros).
Tuner daitnos. CoiictBa (aitioB. dDaitnoBeiii MeHemkep. [lonck daiimoB
CpelICTBaMH OTEPALIMOHHON CUCTEMBI

O0benuHeHne KoMmbiOTepoB B ceTh. CeTh MHTEpHET. Beb-cTpanuia, BeO-
caifir. CTpykTypa aapecoB BeO-pecypcoB. bpaysep. IlouckoBbie cuCTEMBI.
[lonck wHpoOpMaMKM TO KIOYEBBIM CJIOBaM W TI0 HW300paKEeHHIO.
JlocTtoBepHOCTh MH(MOpMalnu, nonydeHHoi uz Murepuera. [P-anpeca y3nos.
CerteBoe XpaHEHHUE TAHHBIX

Teopernueckue 0CHOBbI HHPOPMATUKHI

2.1

JIMCKpETHOCTh JaHHBIX. BO3MOXHOCTh ONMCaHMs HEMPEPhIBHBIX OOBEKTOB U
IIPOLIECCOB C TOMOUIbIO AUCKPETHBIX JaHHbIX.

CumBozn. Andasur. MomHocTs andasuta. JIBonunsiii andasut. KoianuectBo
BCEBO3MOXHBIX CJIOB (KOIOBBIX KOMOWHAIMii) (pUKCHPOBAHHOW MJIMHBI B
nsonyHoMm andasute. IIpeoOpazoBanue m060ro andaBuTa K JBOMYHOMY.
KonnuecTtBo paznuyHbIX CJI0B  (UKCUPOBAHHOM JIMHBI B aidaBuTe
ONPEACIEHHON MOITHOCTH.

KonupoBanue cumBOIOB OfHOTO andaBUTa ¢ MOMOINBIO KOJOBBIX CIIOB B
apyroMm andaBute, KomoBas TabOnMua, aexkoaupoBaHue. KonupoBaHue
TekcToB. PaBHOMepHbIli kon. HepaBHomepHblii koa. Koamposka ASCIIL
Bocbmubutable  koaupoBku. Ilonstme o koaupoBkax UNICODE.
JlexonupoBaHue COOOUIEHMM C  HMCHOJIb30BAaHUEM PABHOMEPHOIO H
HepaBHOMEpHOTro kojia. MH(popMaloHHbIi 00bEM TeKkcTa

2.2

NudopmannonHsii 00bEM JaHHBIX. bUT — MUHUMaNbHAasS €IWHUIA
KoJM4yecTBa WH(OpMaAluu — JBOMYHBIA paspsan. EguHuner u3sMmepeHus
nH(popMallMOHHOTO O00BEMa HaHHBIX. burt, OalT, KUI0OaWT, Merabaur,
rurabait. CKOpoCTh Tepefaud JaHHBIX. EIWHUIBI CKOPOCTH TMepeaadu
JTAaHHBIX

23

KomupoBanue 1Bera. IlBeroBsie wMonenu. Mogens RGB. I'myGuna
konupoBanus. [lamutpa.

PactpoBoe u BekTOpHOe mpezacTaBieHue nzodpaxenuil. Ilukcens. Onenka
nH(pOpMalMOHHOTO 00bEMa rpaduueckux JaHHBIX JJI  PacTpOBOTrO
M300paxKeHUs

24

KonupoBanue 3Byka. Pa3psiHocTs u yactora 3anucu. KomnyecTBo kaHanoB
3aIHCH.

OueHka KOJIMYECTBEHHBIX MapaMeTpPOB, CBS3aHHBIX C MPEJCTAaBICHUEM U
XpaHEHUEM 3BYKOBBIX (ailioB

2.5

HeHOBI/IL[I/IOHHI:Ie )41 IIO3UIINOHHBIC CHUCTCMBbI CUHCIICHUA. A.]I(baBI/IT.
OcnoBanue. Pa3sépuyras dopma 3amucu uucna. [lepeBog B aecATHYHYIO
CUCTCMY YHUCCII, 3AlIUCAHHBIX B APYIUX CUCTCMAX CHHUCIICHU.

Pumckast cucrema cuuciaeHust




2.6

JBonuHas cuctema cuucienus. [lepeBon menbix yucen B npexaenax ot 0 g0
1024 B 1BOMUYHYIO cHCTEMY cUMClIeHUs. BocbMepuuHas cucremMa CUuCiIeHHUs.
[lepeBoa umcen U3 BOCHBMEPUYHON CHUCTEMBI B JBOMYHYIO U JECATUYHYIO
cucrembl u obOpatHo. IllecTHammarepuuHasi cuctema cuucieHus. llepeBon
YUCeN M3 IIEeCTHAIIATEPUYHOU CHCTEMbI B JIBOMYHYIO, BOCBMEPHUYHYIO W
JECSITHYHYIO CHCTEMbI U 00paTHO. Apu(METHUECKHUE OTEepAIlui B JIBOUTHON
CHCTEME CUMCIICHUS

2.7

2.8

2.9

2.10

2.11

Jlornueckue  BpICKasplBaHMsl. JlorMueckue 3HAYEHUS  BBICKA3bIBAaHUM.
DOneMeHTapHble U COCTAaBHbIE BbICKa3blBaHUA. Jlormueckue omepanuu: «u»
(KOHBIOHKIMS, JIOTHYECKOE YMHOXKEHHE), «UIN» (AU3BIOHKIMS, JIOTHUECKOE
CIIO)KEHME), «HEe» (Jormyeckoe oTpuuanue). I[lpuopurer nornyeckux
onepauuil. OmnpenencHue HCTUHHOCTU COCTABHOTO BBICKA3bIBAHMSI, €CIH
U3BECTHBl 3HAYEHHUS HCTUHHOCTU BXOJAIIMX B HEro 3JIEMEHTAPHBIX
BbICKa3biBaHUM. Jlormuyeckue BwlpakeHus. lIpaBuiia 3ammcu JIOrMYECKUX
BbIpaxkeHU. [locTpoeHue TabInLl UCTUHHOCTH JIOTHYECKUX BBIPAKEHUIN

Jloruueckue 3eMeHThI. 3HAKOMCTBO € JJOTHYSCKUMU OCHOBAMU KOMIIBIOTCPA

HenpepsiBable n auckpeTHsle mojenu. MMurannonueie moaenu. Mrpossie
Mmojenu. OneHka afeKBaTHOCTH MOJIENH MOJICIUPYEMOMY OOBEKTY U LENIsIM
MOJCIIMPOBAHUS

Tabmuunbie monenu. Tabmuma Kak mpeacTaBiIeHUE OTHOIICHHS. ba3bl
naHHbIX. OTOOP B TAOIHIIE CTPOK, YIOBJICTBOPSIIONIMX 33 JaHHOMY YCJIIOBUO

I'pad. Bepmmna, pebpo, myts. OpueHTHPOBAHHBIE U HEOPHCHTHPOBAHHEIC
rpadsl. [Inuna (Bec) peOpa. BecoBas marpuna rpada. [nuna mytu mexmay
BepminHaMu rpada. Ilouck ontumaneHoro mnytu B rpade. HauanbHas
BepLIMHA (MCTOYHMK) M KOHEYHass BeplIMHAa (CTOK) B OPUEHTHPOBAHHOM
rpade. Brlunciienne KoiauyecTBa IMyTel B HANpaBICHHOM AalUKINYECKOM

rpage

2.12

HepeBo. Kopenn, Bepmmna (y3en), JucT, pebpo (ayra) mepeBa. BricoTa
nepea. I[lommepeBo. Ilpumepsl wucmonp3oBaHusi JepeBbeB. l[lepebop
BapHAHTOB C MTOMOIIIBIO IepeBa

ANTOpUTMBI ¥ IPOTPAaMMHUPOBaHUE

3.1

3.2

CaoiictBa anroputma. CriocoObl 3amucH ajaropuTMa (CIOBECHBIM, B BHUJE
OJIOK-CXEMBI, POTrPaMMa).
CocraBiieHne @JIrOpUTMOB M IPOrpaMM C HCIIOJIB30BAaHUEM BETBIIECHUM,
LHUKJIOB M BCIIOMOTAaTENIbHBIX AJITOPUTMOB JUISl YIIPABICHUS HCIOJHHUTEIEM
(Pobot, Yepemnamka, YepTé&xHUK Hu Apyrue). BolimoiHeHHe anropuTMoB
BPYYHYIO M Ha KOMIIBIOTEPE

SA3pik mporpammupoBanus (Python, C++, Ilackans, Java, C#, IlkonbHbBIH
AnroputMuyeckuil S3bIK).

Cucrema mporpaMMHUpOBAHUS: PENAKTOP TEKCTa MpOrpamMM, TPAHCIATOP,
OTJIQTUHK.

[lepemenHas: Tun, ums, 3HaueHue. Llenble, BelleCTBEHHbIE U CUMBOJIbHBIC
TepeMEeHHEIE.

Omneparop mnpucBamBaHusi. ApudmeTHdecKkue BBIPAXKCHHUS W TOPSAIOK HX
BeIUMCIICHH. Onepanuu ¢ IENbIMA YHUCJIaMU: ITEJIOYUCICHHOE JeJICHUE,
ocTatok ot jaeneHusd. BerBnenus. CocTaBHbIE YCIOBUS (3alUCh JOTUYECKUX
BBIDOKCHHI Ha H3ydaeMOM S3BIKE MporpaMmupoBanus). HaxoxneHue
MUHUMYyMa

U MakCUMyMa W3 JBYX, TpE€X M 4YeThIpEX uucen. PemeHune KBaapaTHOTO




ypaBHEHUS, HIMEIOIIETO BEIIECTBECHHBIC KOpHHU. [IMKI ¢ ycmoBueM. ANroputm
EBkmupga nanst  HAXOXKACHUS HaWOOJBIIETO OOIIEro  JENUTENs  JABYX
HaTypaJlbHBIX 4YHcen. PasOueHwe 3amMcu  HATypalbHOTO 4YHCIAa B
MO3UIIMOHHON CHCTEeME C OCHOBaHUEM, MEHBIIMM WM paBHbIM 10, Ha
otnenbHble U(PBI. LUK ¢ mepeMeHHON. AJITOPUTMBI POBEPKHU TEITUMOCTH
OJIHOTO 1IeJIOTO 4YHUCJia Ha JApPyroe, MPOBEPKHM HATYypaJlbHOIO 4YHCIa Ha
MIPOCTOTY

3.3

O6paboTka CUMBOJIBHBIX AaHHBIX. CHUMBOJIBHBIE (CTPOKOBBIC) IMEPEMEHHBIC.
[TocumBonpHAsT 00paboTka cTpok. [1oacUéT YacTOThI MOSBICHUS CUMBOJIA B
ctpoke. BeTpoennbie hyHKImH 17151 00pabOTKH CTPOK

3.4

OnpeneneHI/Ie BO3MOJXHBIX PE3YJIbTAaTOB pa6OTBI ajiropgurMa I1pnu AdaHHOM
MHOXXCCTBC BXOOHBIX HAHHBIX, ONPCACICHUC BO3MOXKXHBIX BXOAHBIX JAHHBIX,
IMPUBOJAIINX K JAHHOMY PE3YyJIbTATy

3.5

3.6

Tabnuunsle BenuuuHbl (MaccuBbl). OnHOMepHBIE MaccuBbl. CocTaBieHUE U
OTJagKa TPOTpaMM, pEAIM3YIOMIUX THUIIOBBIE aJNTOPUTMBI  00pabOTKH
OJTHOMEPHBIX YUCIIOBBIX MACCHBOB, HAa OHOM U3 S3BIKOB MIPOTPAMMHPOBAHHS
(Python, C++, Ilackans, Java, C#, llIkonbHBIH AJNTOpUTMUYECKUN SI3BIK):
3aIl0JJHEHHE YUCIIOBOTO MAacCHBA CIYYallHBIMHM YHCIIAMH, B COOTBETCTBHU C
dopmynoii miaM myTéM BBOJA YHCEN, HAXOXIEHHE CYMMBI JJIEMEHTOB
MaccuBa, JIMHEHHBIM TOWCK 3aJaHHOTO 3HAYEHHS B MAacCHUBE, MOJCUET
AJIEMEHTOB MacCHBA, YAOBJIECTBOPSIOUINX 33JaHHOMY YCIIOBHIO, HaXOXKICHHE
MUHUMAJIBHOTO (MaKCUMAaJIbHOI0) 3JieMeHTa MaccuBa. COpTUPOBKA MacCHBa.
OO0paboTka MOTOKA JAHHBIX: BBIYMCIEHHWE KOJIMYECTBA, CYMMBI, CPEIHETO
apu(pMETHYECKOr0, MUHUMAJIbHOTO U MAaKCHUMAJIbHOTO 3HAYEHUs 3JIEMEHTOB
MOCJIeIOBATEIbHOCTH, YAOBJIETBOPSIONINX 3aJaHHOMY YCIOBHUIO

VYnpasienue. Curnan. O0parHas cBsi3b. [lodydeHrue CUTHAIOB OT IU(PPOBBIX
JaTYNKOB (HampuMep, KacaHHs, pacCcTOSHUS, CBeTa, 3BykKa). [Ipumepsl
UCIOJB30BaHUSI TPHHIMINA OOpaTHOW CBSI3M B CHCTEMax YIPaBICHHUS
TECXHUYCCKUMHU YCTpOﬁCTBaMH C IIOMOIIBK MOAaTYUKOB, B TOM 4YHCJIEC B
POOOTOTEXHUKE

WHpopmannoHHbIE TEXHOJIOTHH

4.1

TexkcToBble HOKYMEHTBI U UX CTPYKTYpHBIE 3JE€MEHTHl (CTpaHMLa, al3ail,
CTpOKa, CJIOBO, CUMBOII).

TekcToBblif mpolleccCOp — MHCTPYMEHT CO3JaHMs, PEAAKTUPOBAHUS U
dbopmatupoBanusi TekcToB. [IpaBmima Habopa Tekcra. PemaktupoBaHue
tekcta. CpoiictBa cumBojioB. Ipudr. Tumsl mpudtoB (pydiensie, c
3acedykaMy, MOHOIMPHUHHEIE). [loNy)KHpHOE W KYpCHBHOE HadepTaHHE.
CaoiicTBa ab3aleB: rpaHULbl, a03alHBI OTCTYI, UHTEPBaJ, BEIpABHUBAHHE.
[Tapamerpsr ctpanuiel. CtuneBoe dopmarupoBanue. CTpyKTypupOBaHUE
uHpOpMalUU C TOMOUIbIO CHUCKOB M TalOnuil. MHOTOypOBHEBBIE CIHCKH.
JloGaBienue Tabnuil B TEKCTOBbIE JOKYMEHTHl. BcTaBka u300pakeHUN B
TEKCTOBbIE JTOKyMeHThl. OOTekaHue M300pakeHUi TeKCToM. BximroueHue B
TEKCTOBBIM  JIOKYMEHT jAWarpamy™, (QOpMyl, HyMepamud CTPaHUII,
KOJIOHTUTYJIOB, CCBUIOK M IPYTUX 3JIEMEHTOB

4.2

PactpoBrie pucynku. Mcnonb3oBanue rpa@uuecKux MPUMUTHBOB.

Omneparuu perakTUpPOBaHus TpadUIeCcKiX 0OBEKTOB, B TOM YHCIIE ITU(POBBIX
dotorpaduii: ”3BMEHEHHE pa3Mepa, 00pe3Ka, MOBOPOT, OTpaxkeHue, paboTa ¢
obnacTsiMu (BbII€NICHHUE, KOTIMPOBAHUE, 3aJJUBKA IIBETOM), KOPPEKIIHS I[BETA,
SPKOCTH W KOHTpPAacTHOCTH. BekrtopHas rpaduka. Co3lnaHue BEKTOPHBIX




4.3
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4.5

PUCYHKOB BCTPOEHHBIMHM CPEJICTBAMHM TEKCTOBOI'O IMPOLECCOpPA WU APYrUX
nporpamm (puinoxkenuit). JlobaBiaeHrne BEKTOPHBIX PUCYHKOB B JOKYMEHTBI

[ToaroroBka MynbTUMEIUUHBIX Tpe3eHTanui. Crnaiia. JlobaBiieHne Ha crai
TEeKCTa U u3o0pakeHuii. Pabora ¢ HeckombkuMu ciaiinamu. JlobaBieHue Ha
ClIaii1 ayAMOBU3YaJIbHBIX JaHHBIX. AHUManus. ['unepccobuiku

Tunel MaHHBIX B sUEHKax OJJIGKTPOHHOW TaOmuIel. PenaktupoBanuwe wu
dhopmaTtupoBanue TabauIl. BecTpoeHHble GYHKIMM JUIsl IOMCKA MaKCHUMYyMa,
MUHUMYyMa, CYMMBI U cpeaHero apupmerndeckoro. COpTUpOBKa JaHHBIX B
BBIZICJICHHOM jAuanaszoHe. [loctpoeHue nuarpamm (rucTorpamMmma, Kpyroas
auarpaMma, — Toue4yHas — Jguarpamma). Bpibop  Tuma = aMarpambl.
[IpeobpazoBanue dhopmys npu konupoBaHur. OTHOCHUTENbHAS, a0COMIOTHAS
Y CMEIIaHHas aJipecaius

VYCIIOBHBIC BBIYHCICHUS B D3JEKTPOHHBIX Tabmumnax. CymMMHpOBaHUE W

NOJICUET 3HAUEHUH, OTBEYAIOIUX 3aJaHHOMY ycia0BHI0. OOpaboTKa OO0JIBIINX
Ha0OpOB aHHBIX. YHCIIEHHOE MOAETMPOBAHKE B 3JICKTPOHHBIX Ta0IMIIAX




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
MMPOILIECCA

OBSA3ATEJBHBIE YYEBHBIE MATEPUAJIBI /151 YYEHHUKA
https://Monypoku.pd/

METOJINYECKHUE MATEPHUAJIBI 1J151 YUUTEJISA
https://monypoku.pd/

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
https://monypoku.pd/
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