JIOKYMEHT HOZIFCAH IIPOCTOM
SIEKTPO TIOZIHCBIO

MHWHHUCTEPCTBO MPOCBEHIEHUSI POCCUMCKOMN ®EJIEPAIIUN
MYHUIUNITAJBHOE BIO/ZKETHOE OBINIEOBPA3OBATEJIBHOE
YUYPEXKJIEHUE «I'pymeBckasi cpeaHsisi 00111e00pa30BaTeJIbHASNIKOJIA

uM.A.B.YnoBenko» r.Cynaka Pecnnyoauku Kpsim

PACCMOTPEHA COI'JTACOBAHA VTBEPXJIEHA

Ha I1e1aroru4yeCKomM 3amecTuTenb aupekropa  Jupektop

COBETE rno YBP

npotokoi ot 28.08.2026 1. Yenyxuna JI.I.

Ne 1 Tenmmxuaa FO.IL [Ipuka3 ot 31.08.2026 r.
31.08.2026 1. Ne
PABOYAS ITPOI'PAMMA

(ID 10106812)

y4yeOHoro npeamera «Mudopmaruka. ba3oBblil ypoBeHb»

JUTSE O0yJaromuxcst 7—9 KiaccoB



IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo uH(GOpPMATUKE HA YPOBHE OCHOBHOT'O 00IIEro 00pa3oBaHusl COCTABJICHA HA
OCHOBE TpeOOBaHMU K pe3yiabTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTeiIbHON MPOTrpaMMBI
OCHOBHOTO o00miero obOpaszoBanus, npenacrtaBieHHbix B @I'OC 00O, a Taxxke QenepanbHOM
pabodeii mporpaMMbl BOCTIUTAHUSI.

[Iporpamma mo uapoOpMaTHKe AAET MPEACTABICHUE O METIX, O0IIel cTpaTeruu 00yJeHus,
BOCIIMTAaHUS W Pa3BUTHS OOYYAIOMIMXCS CpeACTBaMH HH(POPMATHKKM Ha 0a30BOM YpPOBHE,
yCTaHABIMBAaeT  00s3aTeNbHOE  TPEJAMETHOE  COJEpXKaHWEe,  NPEAyCMaTpUBaeT  €ro
CTPYKTYpUPOBAHUE T10 pa3zeiiaM U TeMaM.

[Iporpamma 1o wuHOpMaTHKEe OMNpeAeNsieT KOJUYECTBEHHBIE M  KAa4eCTBEHHBIC
XapaKTCPUCTUKU y‘IC6HOl"O Marepuajga i KaXIA0ro roaa HMU3y4€HHA, B TOM YHCIIC JJid
COZIEPKATEIBHOTO HAMOJHEHUS PA3HOTO BUAA KOHTPOJA (IIPOMEXKYTOYHOW AaTTeCTalluu
oOyuaroumxcs, BCEpOCCUNCKUX MPOBEPOUYHBIX pabOT, rOCY/IapCTBEHHOW UTOTOBOW aTTECTAIIUN).

[Iporpamma mo mH(pOpMaTUKE SBISIETCS OCHOBOW JIJISi COCTABJICHUSI aBTOPCKUX YUE€OHBIX
porpamMM, TEMaTHIECKOTO TUIAHUPOBAHUS Kypca YIUTEIIEM.

Hemssmu n3ydennss ”HGOPMATHKHA HA YPOBHE OCHOBHOTO OOIIEro 0Opa30BaHUS SIBIISIOTCS:

(dbopMupOBaHHE OCHOB MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKd HH(POpPMATUKH, JOCTHI)KEHHSM HAaydyHO-TEXHHYECKOTo Iporpecca U
0OLIECTBEHHON PAKTHUKY, 32 CUET pa3BUTHS NMpeACTaBIeHUN 00 HHPOPMAIIUHN KaK O BaXKHEHUIIIEM
CTpaTeTHYECKOM pECypce pas3BHTHsI JHMYHOCTH, TOCYIapcTBa, OOMIECTBa, MOHWMAHHS DPOJIU
MH(OPMALMOHHBIX MPOIIECCOB, THPOPMAITMOHHBIX PECYPCOB U MH(DOPMALIMOHHBIX TEXHOJIOTHI B
yCIOBUSAX MUGPPOBON TpaHCHOPMAIITH MHOTHX Cep KU3HU COBPEMEHHOTO OOIIECTBA;

obecrieueHne YCIIOBUM, CIIOCOOCTBYIOUIUX PA3BUTHIO AITOPUTMUYECKOTO MBIIUIEHUS Kak
HE0OX0IMMOTO YCIIOBUA MPO(eccCHnoHaNIbHOM EeSTENbHOCTH B COBPEMEHHOM MH(OPMAaLMOHHOM
o01IecTBe, MPEINoJIaraoliero CrmocoOHOCTh O0ydaromerocss pa3ouBaTh CIOXKHBIC 3aJadd Ha
Oojyiee mpoCThIe MOJ3aJayu, CpaBHUBATh HOBBIC 3aJaud C 3ajjauaMi, PEHIEHHBIMH paHee,
OTIPEeNATh IIaru AJs JOCTHKEHUS pe3yibTaTa U Tak Jajee;

(¢bopMHpoBaHHE W DPA3BUTHE KOMIIETEHIMI OOydaromuxcsi B OOJACTH HCHOJB30BaHUS
MH(OPMALIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTHM, B TOM YMCle 3HAHUI, YMEHUN U HaBHIKOB
paboTel ¢ HHPOpMAIMEN, MPOrpaMMHUpPOBAHUS, KOMMYHHUKAIIMM B COBPEMEHHBIX LH(PPOBBIX
cpelax B yCIOBUAX oOecrieueHus: HHPOPMAIIMOHHOM 0€30IaCHOCTH JINYHOCTH 00Yy4aroIIerocs;

BOCITUTaHHE OTBETCTBEHHOTO U M30MPATEIBHOIO OTHOLIECHUS K HH(POpPMAIMH C YYETOM
MPABOBBIX M HJTUYECKUX aCMEKTOB €€ paclpoCTpaHEHHs, CTPEMIICHUS K MPOJOJDKEHUIO
oOpa3oBaHusi B 001acTH MHGOPMAIMOHHBIX TEXHOJOTHUH U CO3UAATEIBHOU JESTEIBHOCTH C
MIPUMEHEHHEM CPEJICTB WH(OPMAITMOHHBIX TEXHOJIOTHA.

HNudopmaruka B 0CHOBHOM 00I11IeM 00pa30BaHUU OTPAXKAET:

CYIIHOCTb MH(OPMATUKM KaK HayyHOW IMCLUUIUIMHBI, HM3y4alolledl 3aKOHOMEPHOCTH
IPOTEKaHWsI U BO3MOKHOCTH aBTOMAaTH3allMd HHGOPMAIMOHHBIX MPOIECCOB B Pa3IMYHBIX
CUCTEeMaXx;

OCHOBHBIE O00JIaCTM NpHUMEHEHHs HWHGPOPMATUKU, MpPEXIe BCEro HHPOPMALMOHHBIE
TEXHOJIOTUH, YIIPaBJIEHUE U COLUANIBHYIO cdepy;

MEeXAUCIUITUHAPHBIN XapakTep HHPOPMATHKU U HHPOPMAITHOHHOM IS TEILHOCTH.

W3yuenne WHPOPMATUKU OKa3bIBA€T CYLIECTBEHHOE BIMsSHHE Ha (OPMHPOBAHUE
MHUPOBO33PEHHUsI 00y4aroIIerocs, €ro )XM3HEeHHYI0 MO3MLHUIO, 3aKJIaIbIBa€T OCHOBBI MOHUMAHUS
MPUHIHUIOB  (YHKIIMOHUPOBAHHUS M HWCHOJB30BaHUS HWH(GOPMAIMOHHBIX TEXHOJOTHHA Kak



HEOO0XOAMMOTO HMHCTPYMEHTa MPAKTUYECKH JIO00HM NeATENbHOCTH M OJHOTO M3 Hambojee
3HAYUMBIX TEXHOJOTUYECKUX JOCTHIKCHHI COBPEMEHHOW NUBUIM3AIMU. MHOTHE TpPEIMETHBIE
3HAHHUS U CIOCOOBI JCSITETLHOCTH, OCBOCHHBIC OOYYAIOIIMMHUCS TIPH W3YUYCHUU HHPOPMATHKH,
HaXOJiIT MPUMEHEHHE KaK B pPaMKax 00pa30BaTEIbHOIO MPOIECCa, TAK U B WHBIX JKU3HEHHBIX
CUTYyaIUsiX, CTAHOBSTCS 3HAYUMBIMH i1 (OPMUPOBAHUS KA4eCTB JIMYHOCTH, TO €CTh
OpPUEHTUPOBAHBI Ha (POPMUPOBAHNE METANIPEIMETHBIX U JIMYHOCTHBIX PE3YIHTATOB O0YICHUSI.

OcHoBHble 3amaum yueOHoro mpenmera «MHpopmaruka» — chopMupoBath Yy
00yJaroNXcs:

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

3HAHMS, YMCHHS ¥ HABBIKA TPAMOTHON MTOCTAHOBKHU 3a/1a4, BOSHUKAIOMIUX B TPAKTHYECKON
JESITEITLHOCTH, JUTSI UX PEIICHUsS C TTOMOIIHI0 WH(OPMAITMOHHBIX TEXHOJIOTHH, YMCHUS U HABBIKU
(hopMaTM30BaHHOTO OMMCAHUS TIOCTABIICHHBIX 33]1ay;

0a3oBbIe 3HaHHUS 00 MHPOPMAMOHHOM MOJETHPOBAHUH, B TOM YHCIIE O MATEMaTHIECKOM
MO/ICTTUPOBAHUH;

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

YMEHHS W HaBBIKA COCTABJICHUS IMPOCTHIX MPOTPaMM IO IMOCTPOCHHOMY aJTOPUTMY Ha
OJTHOM M3 SI3BIKOB IPOTPAMMHPOBAHUS BHICOKOTO YPOBHS,

YMEHHS M HaBBIKH J((EKTHUBHOTO WCIOJIH30BAaHUS OCHOBHBIX THITOB TPHKIIATHBIX
nporpamMM (TPHIJIOKEHH) 001ero Ha3HauYCeHUsI U MHOOPMAITHOHHBIX CUCTEM JUTSl PEIICHUS C UX
MOMOIIIBIO TIPAKTUYECKUX 3a/ad, BJaJicHHE 0a30BBIMH HOpMAMH WH(POPMAIMOHHOW STHKH U
mpaBa, 0CHOBaMHU WH(OPMAITMOHHON O€301TaCHOCTH;

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

Hemn u 3agaun m3ydeHus MHPOPMATUKA HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs
OTPENICNSIOT CTPYKTYPY OCHOBHOTO COJEpXKaHHs y4eOHOro MpeaMeTra B BHUJC CICAYIOIIHX
YETHIPEX TEMATUUYCCKUX PA3/ICIIOB:

¢ poBasi TpaMOTHOCTb;

TEOPETUYECKHE OCHOBBI MHPOPMATUKH;

ITOPUTMBI U TIPOTPAMMHUPOBAHHE;

WH(POPMAIIMOHHBIC TEXHOJIOTUH.

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



COJEPKAHUE OBYYEHUA
7 KJIIACC

Mud¢posast rpaMOTHOCTH

KomnbioTep — yHuBepcajabHOe yCTPOHCTBO 00pa00TKH JaAHHBIX

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

OcHOBHbIE KOMIIOHEHTBHl KOMIIbIOTEpa W UX HazHaueHue. [Ipoueccop. OmnepatuBHas u
JOJITOBpEMEHHas! MaMsITh. Y CTpoicTBa BBOJA U BbIBOAA. CEHCOPHBIN BBOJ, JaTYMKA MOOMIIBHBIX
YCTPOICTB, cpeicTBa OMOMETPUUECKON ayTeHTU(PHUKALIUH.

Wctopus pa3BuTus KOMIBIOTEPOB M IporpaMMHOro obecnedeHus. [lokosieHus
KOMITIbI0TepOB. COBpEeMEHHbBIE TEHICHIIUU Pa3BUTHS KOMIbIOTEPOB. CynepKOMIBIOTEPHI.

[TapannenbHble BBIYUCIECHUS.

[lepconanbHbiit KoMIbloTEp. Ilpomeccop u ero xapakTepUCTHKH (TakToBas 4YacToTa,
paspsaHocTs). OnepatuBHas namsath. JloaroBpeMeHHas maMsiTh. Y CTpOWCTBA BBOJIA U BBIBOJA.
OO0BbEM XpaHUMBIX JaHHBIX (ONEpaTUBHAs NaMATh KOMIIbIOTEpa, JKECTKUA W TBEPAOTEIbHBIN
JIMCK, TIOCTOSIHHASI TaMATh cMapT(oHa) U CKOPOCTh TOCTYMA JUIsl pa3IMYHbIX BUIOB HOCUTEINEH.

TexHnuka 6e30MacHOCTH U MpaBuiia paboThl HA KOMITbIOTEpE.

IIporpamMmsl M JaHHbIE

[Iporpammuoe oGecrnieueHue kommbloTepa. llpukinagHoe mnporpaMmHOe obOecredeHue.
CucremHoe mporpammHoe ooOecmneuenne. Cucrembl mporpamMmmupoBanus. I[lpaBoBas oxpanHa
mporpaMM W JaHHbIX. becniaTHble U ycloBHO-OeciiaTHble mporpammbl.  CBoOOIHOE
porpaMMHO€E o0OecIieueHue.

@aiinel 1 nanku (katayoru). [IpuHnumel moctpoeHus ¢aitnoBsix cucteM. [lomHOE MMs
¢daiina (mankum). Ilyte x daiiny (manke). PaGota ¢ daitmamu u Kartajoramu cpeacTBaMu
ONEPALIMOHHOM CUCTEMBI: CO3JaHue, KOMMPOBAaHUE, ITIEPEMELICHUE, IEPEUMEHOBAHUE U YIAJICHUE
¢daiinoB u mamnok (karamoroB). Tumbl (aitioB. CpoiicTBa (aityioB. XapakTepHbIE pa3zMepbl
(baitioB pa3IMYHBIX TUIIOB (CTPAHMIIA TEKCTA, AIEKTPOHHAS KHUTA, (hoTorpadus, 3amuch MecHHU,
BUJICOKJIMII, MOJHOMETPAXHbIH (uiabM). ApxuBanusi HaHHbIX. lcrosib30BaHHE MPOrpaMM-
apxuBatopoB. DaitnoBeiit MeHemkep. [louck daitioB cpencTBaMu oneparuoOHHON CHCTEMBI.

KomneroTepHbie BUPYCHI U Ipyrue BPEIOHOCHBIE Iporpammel. [IporpamMmsel ams 3amiuThl
OT BUPYCOB.

KoMmnbroTepHblie ceTn

O6benunenne kommbloTepoB B ceTh. Cerb WuTepHer. Beb6-cTpanuna, BeO-cailT.
Crpykrypa aapecoB BebO-pecypcoB. bpayzep. IlouckoBbeie cucremsl. [lounck unndopmanmu 1o
KJIIOYEBBIM CJIOBaM M IO H300paxeHuto. JlocroBepHOCTh HHGPOpMALUK, NOJTYYEHHOH U3
HNHurepHera.

CoBpeMeHHbIE CEPBUCHI HHTEPHET-KOMMYHHKAIIH.

CeteBoii 3TuKeT, 0a30Bble HOPMBI HMH(OPMAIMOHHOM STHKM W MpaBa MpU paboTe B
Wutepnere. Ctpateruun 0e3omnacHoro noseaeHus B HrepHere.

Teopernyeckne 0CHOBBI HHPOPMATHKH

HNudpopmanysa u uHGpOpMaLHOHHbIE POLECCHI

WNudopmanust — 0HO U3 OCHOBHBIX MOHATUH COBPEMEHHON HAaYKH.



Wudopmanust Kak CBeISHHs, MpeIHa3HAUYCHHbIE JUISI BOCHPUSATHS YEIOBEKOM, U
nHpOpManKs Kak JaHHbIE, KOTOPbIe MOTYT ObITh 00pa0OTaHbl aBTOMATH3MPOBAHHOM CUCTEMOM.

JIMCKPETHOCTh AaHHBIX. BO3MOKHOCTD OMUCAHUS HEMPEPHIBHBIX OOBEKTOB U MPOIIECCOB C
MOMOIIBIO TUCKPETHBIX JAHHBIX.

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

IpencraBiaenue nndopmauuu

CumBon. Andasur. Momuocts andaButa. PaznHooOpaszue S3bIKOB UM aigaBHUTOB.
EcrecTtBennbie M QopmanbHble S3BIKH. AJ(AaBUT TEKCTOB Ha PYCCKOM s3bIKE. J|BOMUYHBIN
anasut. KonmmuecTBoO BCEBO3MOKHBIX CIIOB (KOJOBBIX KOMOHMHAINI) (PMKCHPOBAHHOM TMHBI B
nBonyHoMm angasure. IlpeoOpazoBanue mo0Ooro andasura k gBoMuHOMY. KosmuecTBo
Pa3IMYHBIX CIOB (PUKCHPOBAHHOW JUTMHBI B ali(haBUTE OTPEIETEHHON MOIITHOCTH.

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

JBonunblii kon. IlpencraBieHue NaHHBIX B KOMITBIOTEpE KaK TEKCTOB B JIBOMYHOM
andasure.

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

CkopocTb mepenau TaHHBIX. EMUHUIBI CKOPOCTH Tiepeaayn TaHHbIX.

KommpoBanue tekcroB. PaBHOMepHBIH koa. HepaBHomepnsbiii koa. Komuposka ASCII.
BocemubutHbie KomupoBku. [lonstre o komupoBkax UNICODE. [IekoaupoBanue cooOIeHui ¢
MCI0JIb30BAHMEM PABHOMEPHOI'O U HEpaBHOMEPHOT0 KoJjia. MHpopMaoHHbIi 00bEM TEKCTa.

Nckaxxenue nHpopmauu npu nepeaaye.

OOmee mnpexacraBiaeHue O IUGPOBOM MPEICTaBICHUHM AayAMOBHU3yalbHBIX U JPYTUX
HEMpPEpPHIBHBIX TAHHBIX.

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

PactpoBoe m  BekTOopHOE  TmpeAcTaBieHHE — H300paxkeHmidt.  [lukcenms.  OrneHka
nH(pOpMaMOHHOTO 00bEMA rpadMueCcKUX JaHHBIX Ul PACTPOBOTO U300paKEHUSI.

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

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

NudopmannoHHbIEe TEXHOJIOTHH

TexkcToBbIC JOKYMEHTHI

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

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

CrpykTypupoBaHue HMH(GOpPMAIMU C MOMOUIbIO CIHUCKOB U Tabiaul. MHOroypoBHEBbIE
ciivcku. Jlob6aBieHue TabiuIl B TEKCTOBBIE IOKYMEHTHI.



BcraBka m300pakeHUil B TEKCTOBBIE JOKYMEHTHL. OOTekaHue H300paKEHHH TEKCTOM.
BkiroueHne B TEKCTOBBINM JOKYMEHT auarpamm, GopMys, HyMepaluu CTPaHHI, KOJOHTUTYJIOB,
CCBUJIOK U IPYTUX 3JIEMEHTOB.

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

KomnbrorepHnas rpaguka

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

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

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

MyJabTHUMeIUiITHBbIE TIPe3eHTANH

[ToaroroBka MynbTUMEIMUHBIX mpe3eHTanui. Craiin. JloOaBieHue Ha ciaiijg TekcTta U
n3o0pakeHuit. Pabota ¢ HECKOIBLKUMHU CJIaliIaMHU.

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

8 KVIACC

Teopernyeckue 0CHOBbI HHPOPMATUKH

CucreMbl cUHCJIeHUS

Hemo3urnmonHple W MO3UIIMOHHBIE CHUCTEeMbl cuucieHus. Audasut. OcHoBaHUE.
PazBépuyras dopma 3anmucu uucna. [lepeBoq B NEeCATUUHYIO CHCTEMY YHCEN, 3allMCaHHBIX B
JIPYTUX CUCTeMaX CYUCIICHHSI.

Pumckas cucTteMa cuuciIeHus.

JBouuHas cucrema cuucienus. IlepeBon menbix umcen B mpexaenax or 0 go 1024 B
JTBOMYHYIO CHCTEMY CUHCICHHS. BocbMepuuHas cuctema cumciieHus. IlepeBon uucen wus
BOCBMEPUYHOM CUCTEMBI B IBOUYHYIO M JICCATHYHYIO cUCTeMbl B oOpaTHo. [llecTHaamarepuunas
cuctemMa cumcieHus. [lepeBon duMcen W3 IIECTHAMIATEPUYHOM CHUCTEMBI B JIBOUYHYIO,
BOCBMEPHUHYIO U JIECITUYHYIO CHCTEMBI 1 00paTHO.

ApudmMeTnueckue ornepalyy B IBOUYHOW CHCTEME CUHCIICHUS.

JIeMeHThI MATEeMATHYECKOI JOTHKH

Jlormyeckue BbICKa3biBaHUA. JIornyeckue 3HAYEHUs BbBICKa3bIBAaHUW. DJIEMEHTApHbIE M
COCTaBHbIC BBICKa3bIBaHMSA. Jlormueckwe omnepanuu: «u» (KOHBIOHKIHS, JIOTHYECKOE
YMHOXEHUE), «UIu» (AU3BIOHKIUSA, JIOTUYECKOE CIOXKEHUE), «He» (JOTHYECKOE OTpHUIAHHE).
[Ipuopurer norunueckux onepanuii. OnpeaeneHre ICTAHHOCTH COCTaBHOTO BbICKa3bIBAHUS, €CITU
W3BECTHBI 3HAUYEHUS UCTUHHOCTH BXOJIAILIUX B HETO 3JIEMEHTAPHBIX BhICKa3bIBaHMU. Jlornueckue
BbIpakeHus. [IpaBuia 3amucu JOTHUYECKUX BbIpaxkeHHil. [locTpoeHue TaOMUI[ MCTUHHOCTH
JIOTUYECKHUX BBIpaXKEHUH.

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

AJITOPUTMBI M IPOTPAMMHUPOBAHHE

HcnosHUTEIN U AJTOPUTMBbI. AJITOPUTMHYECKHE KOHCTPYKIIMH



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

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

ANropuTMHYECKHE KOHCTPYKIMM. KOHCTpyKums «cienoBaHue». JIMHEHHBIN aaropuTMm.
OrpaHu4eHHOCTh JIMHEHHBIX aJIrOPUTMOB: HEBO3MOXKHOCTb IPEIYCMOTPETh 3aBUCHMOCTD
MIOCJIE0BATEILHOCTH BBINOIHAEMbIX JEHCTBUI OT UCXOIHBIX JAHHBIX.

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

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

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

SA3bIK NIpOrpaMMHpPOBaHUS

S3eik  mporpammupoBanust  (Python, C++, Tlackans, Java, C#, IlIkonbHbIi
AnroputMuyeckuit S3bIk).

Cucrema nIporpaMMUpPOBAHUS: PEIAKTOP TEKCTa IPOrpaMM, TPAHCIISITOP, OTIATUHUK.

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

Oneparop npucBauBaHusi. ApudmMeTnyecKkue BBIPAKEHHS] U MOPSAOK WX BBIYUCICHUS.
Omnepanuu ¢ 1EeNbIMUA YUCIAMU: LEIOYUCICHHOE JEIEHUE, OCTATOK OT JIEICHUS.

BetBnenusi. CoctaBHbIe yCcIOBUS (3aIIUCh JIOTMUECKUX BBIPAKEHUN HA U3Y4aeMOM SI3bIKE
nporpaMmupoBanusi). HaxoxxneHne MUHUMyMa M MakCUMyMa M3 JABYX, TPEX U YETHIPEX YHCEIL.
Penrenne kBagpaTHOro ypaBHEHUS, UMEIOILETO BEIIECTBEHHBIE KOPHH.

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

Hukn ¢ ycnoBueM. AnroputMm EBkinaa amst HaxoxkAeHUs HAUOOJIBIIETro OOIIero AeTUTeNs
JBYX HATypaJbHBIX uncen. Pa3bueHue 3amucu HaTypaabHOTO YKCia B MO3ULMOHHON CHCTEME C
OCHOBaHUEM, MEHbIIUM WK paBHbIM 10, Ha OT/IENbHBIE IIU(PHI.

[ukn ¢ nepeMeHHONW. AITOPUTMBI IPOBEPKU ACIUMOCTH OJHOIO LIEJIOr0 Yucia Ha APYroe,
MIPOBEPKHU HATYpPaJIbHOTO YKCIIa HA IPOCTOTY.

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

AHaJM3 aJITOPUTMOB

Omnpenenenre BO3MOXKHBIX PE3YJIbTaTOB pabOThl alroputMa IMpU JTAaHHOM MHOXKECTBE
BXOJIHBIX JAHHBIX, ONPEICICHUE BO3MOXKHBIX BXOJHBIX JAHHBIX, MPUBOJAIIMX K JaHHOMY
pe3yabTaTy.

9 KVIACC

u¢dposasi rpamoTHOCTH
I'no6anbHas ceTb UHTEpHeT M cTpaTernu 0€30NMacHOrO NMOBeACHUS B Hel



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

[Tonsite 06 MHGOPMAIMOHHOW 0€30MACHOCTH. YTPO3bl HHOOPMAIMOHHON OE30MaCHOCTH
npu pabore B TIOOATBHON CETH W METOABI NPOTUBOJEHCTBHA WM. llpaBmma Oe3omacHoi
ayreHTU(UKanuy. 3amurta JudHOW uHpopmanmu B MHTepHere. besomacHble crparerun
noBeneHus B MHTepHeTte. llpenynpexacHiue BOBICYCHUS B JICCTPYKTHBHBIC U KPUMHHAILHBIC
(bopMBI ceTeBOi aKTUBHOCTH (KHOEpOYITUHT, GUIIUHT U Ipyrue GOpMBbI).

Pabora B mH(pOpMaLlHOHHOM NPOCTPAaHCTBE

Buner nestenpHOCTH B MHTEpHETE, MHTEPHET-CEPBUCHI: KOMMYHHKAIIMOHHBIC CEPBHUCHI
(moutoBast ciyx0a, BHIEO-KOH(QEPEHU-CBA3b M JPYTHUe€), CIpPaBOUYHbIE CIYyKObl (KapThl,
pacrnucaHus ¥ ApYrue), MOMCKOBBIE CITYXKObI, CITY>KObI 0OHOBIIEHUS IPOTPAMMHOTO O0OeCTIedeHUs
u gpyrue ciayxObl. CepBUCHI TOCYyAapCTBEHHBIX yciyr. OOnauHble XpaHWINIIA JAaHHBIX.
CpencTBa COBMECTHOM pa3pabOTKH JOKYMEHTOB (oHJaitH-o¢uckl). [Iporpammuoe obecrieuenue
KaKk BeO-CepBUC: OHJIAHOBBIE TEKCTOBBIE W TIpadUuecKue peaakTOphl, cpeabl pa3zpaboTKu
MIPOrPaMM.

Teopernyeckue 0CHOBbI HHPOPMATHKH

MopenupoBaHue KaKk MeTO/l MO3HAHUS

Mogenb. 3amauu, pemiaeMble ¢ TIOMOIIBIO MojenupoBanus. Knaccuduxamuu mojenei.
MartepuanbHble (HaTypHBIE) W HH(POPMAIIMOHHBIC MOJETU. HempephlBHBIE W JUCKPETHBIC
mozaenu. Wmuranumonnele Moxaenu. WrpoBble Moxenu. OleHka aJeKBaTHOCTH MOJENU
MOJETUPYEMOMY OOBEKTY U LEJIIM MOJETUPOBAHUS.

Tabnuunbie monenu. Tabnua kak NpeacTaBlieHue OTHOIICHUS.

basel nannbIx. OTOOpP B TaOIMIIE CTPOK, YIOBIETBOPSIOLUIUX 3aJaHHOMY YCJIOBHIO.

I'pad. Bepmuna, pedpo, myrs. OpueHTHpOBaHHBIC M HEOPUEHTUPOBaHHBIC Tpadbl. JmnHa
(Bec) pebOpa. BecoBas marpumnia rtpada. [nuHa myrm Mexnay BepmuHamu rpada. Ilomck
onTHUMalIbHOrO MyTH B rpade. HavanbpHas BepmrHa (MCTOYHMK) U KOHEYHAs BEpIIMHA (CTOK) B
OpUEeHTHUpOBaHHOM TIpade. BpiuncieHue KonuuecTBa MyTe B HAIMPAaBICHHOM AalUMKINYECKOM
rpade.

Hepeo. Kopenb, BepmmHa (y3ed), JucT, peOpo (ayra) nepea. Bwicota paepesa.
[Moanepeso. [Ipumepsl ncnonb3oBanus aepeBbeB. [lepeOop BapuaHTOB ¢ IOMOIIBIO AepEBa.

[TonsiTne mMarematuyeckoil Mozenu. 3aqaud, pPeliaeMble C MOMOLIBI0 MAaTEMaTH4YeCKOIro
(KOMIBIOTEPHOTO) MoAenupoBanus. OTaruMe MaTeMaTHYecKo MO OT HATYPHOW MOJENU U
OT CJIOBECHOTO (JIUTEpaTypHOT0) OMHCAHUs 00BEKTa.

Oranbl  KOMIIBIOTEPHOTO  MOJICIMPOBAHMS:  MOCTAaHOBKA  3aJayd, IOCTPOCHHE
MaTeMaTH4eCKOW  MOJEeNH, [MporpaMMHas  pealu3alus, TECTHPOBAaHUE, IPOBEICHUE
KOMITBIOTEPHOTO SKCIIEPUMEHTA, aHAINU3 €T0 PE3yAbTAaTOB, YTOUHEHHE MOJICTIH.

AJITOPUTMBI U TPOrPAMMHPOBAHHE

Pa3paboTka aJropuTMoB M POrpamMmm

Pa3buenue 3amaum Ha moazagauu. CocTaBleHHME QJITOPUTMOB M MPOrpaMM  C
WCIOJIb30BAHMEM BETBIICHHH, IIMKJIOB W BCIIOMOTATENbHBIX aJIrOPUTMOB Ui YIpPaBICHUS
ucnoysHuTeneM PoOOT WM ApyruMH UCTIOTHUTENSIMHU, TakKUMH Kak Yepenamika, YepTEKHUK U
JIPYTUMHU.

Tabnuunbie BenmuuuHbl (MaccuBbl). OmHOMepHBIE MaccuBbl. COCTaBIIEHHE M OTJIaJKa
MPOrpaMM, PEATU3YIOMIUX THIOBBIE ATOPUTMBI OOPAOOTKH OJTHOMEPHBIX YHCIIOBBIX MaCCHBOB,
Ha OJHOM U3 S3bIKOB mporpammupoBanus (Python, C++, Ilackans, Java, C#, IllkosbHbIit



AnroputMuueckuil  SI3bIK): 3allOJIHEHHWE YMCIOBOIO MAacCHBA CIydyallHBIMH 4HCIaMH, B
COOTBETCTBUH € (POPMYIION MM MyTEM BBOJA YHCEI, HAXOXKACHUE CYMMBI JJIEMEHTOB MacCHBa,
JIMHEWHBIM IIOMCK 3aJaHHOIO0 3HA4Y€HUs B MacCuBe, IMOJACYET DJIEMEHTOB MAaCCHBa,
yIOBJIETBOPSIOUINX 33JaHHOMY YCJIOBHUIO, HAaXO0KJIEHUE MHUHUMAJIBHOTO (MaKCHMalIbHOIO)
aneMeHnTa MmaccuBa. COpTUPOBKA MACCHUBA.

OOpaboTka  MOTOKA  JIAHHBIX:  BBIUMCIEHHE  KOJIMYECTBA, CYMMbI,  CPEIHEro

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

VYnpasnenue. Curnan. OOparHas cBsi3b. [lodyueHue CUrHaIOB OT HU(POBBIX NATYNKOB
(kacaHus, pacCTOSIHUS, CBETA, 3ByKa U JIpyroro). [IpuMepsl uCmoib30BaHUs MPUHIIAIIA 0OpaTHON
CBSI3M B CHUCTEMAax YIPABJICHHUS TEXHUYECKHMH YCTPOWCTBAMH C MOMOIIBIO JaTYUKOB, B TOM
quclie B pPOOOTOTEXHUKE.

[Ipumepsl  pOOOTH3MPOBAHHBIX CHUCTEM (CHUCTeMa  YIPABJICHHS  JBWIKEHHEM B
TPaHCIIOPTHOM CHCTEME, CBAapOyHas JIMHUS AaBTO3aBOJia, ABTOMATU3MPOBAHHOE YIpPaBIIEHUE
OTOIUIEHWEM JIOMa, aBTOHOMHAs CHUCTEMa YIPABJICHUS TPAHCIOPTHBIM CPEACTBOM U JPYrue
CUCTEMBI).

NHpopmManoHHbIE TEXHOJIOTHH

DJIeKTPOHHBbIE TA0JIUIbI

[Tonsatue 00 >MeKTpOHHBIX TaOMUIAX. TUIBI JAaHHBIX B sSUEHKaX JIEKTPOHHOW TAOJIHIIBI.
PenaktupoBanue u opmarupoBanue tabaui. BerpoeHnnsie GyHKIMU 71 MOMCKA MAaKCUMYyMa,
MUHHUMYMa, CyMMbl U cpeaHero apudmerndeckoro. CopTUpoBKa ITaHHBIX B BBIIECICHHOM
nuamnasone. Iloctpoenune auarpamMm  (THCTOrpamMma, KpyroBas —JAMarpaMma, TOYedHas
nuarpaMmma). Beibop tuma quarpaMMel.

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

YcioBHbIE BEIYUCICHUS B 3JIEKTPOHHBIX Tabnumax. CyMMUpOBaHHE U MOACYET 3HAYCHHUIA,
OTBEUAIOUIUX 3aJaHHOMY YycloBUIO. OO0paboTka O0JbIIMX HAOOPOB HaHHBIX. YucCIeHHOE
MOJENTUPOBAHUE B DJIEKTPOHHBIX TaOIUIIaX.

HNudopmManmoHHble TEXHOJIOTHH B COBPEMEHHOM 00111eCTBe

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

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



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUAA ITPOI'PAMMBbI o
NH®OPMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUSA

N3yuenne mHPOpPMATHKH HA YpOBHE OCHOBHOTIO 00IIero oOpa3oBaHUs HANpaBJICHO Ha
JNOCTHUXKEHHE OOy4aroIIMMUCS JIMYHOCTHBIX, METAlpeIMETHBIX W IPEAMETHBIX pe3yJIbTaTOB
OCBOEGHHS COJICPXKaHHsI y4eOHOTO MpeaMeTa.

JIMYHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIE pe3yJbTaThl UMEIOT HANpaBICHHOCTh HA pELIEHUE 3a/ad BOCIUTAHMS,
Pa3BUTHS U COLMAITM3AIUH 00yJaIOINUXCs CPEACTBAMU y4eOHOTO MTpeaMeTa.

B pesynbrare uszydeHuss mHGOpMATUKU Ha YPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHHS Yy
obOyuarorerocs OynyT chOpMUPOBAHBI CIEAYIONTNE TUYHOCTHBIE PE3YyIbTaThl B YaCTHU:

1) naTpHOTHYECKOr0 BOCTIMTAHUS:

LIEHHOCTHOE OTHOIIIEHHE K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAyYHOMY
HaCJIEIUIO, TOHMMaHue 3Ha4eHUs MH(OPMATUKU KaK HAyKH B JKU3HU COBPEMEHHOTro OOIIecTBa,
BJIJICHHE JI0CTOBEpHOM MH(pOpMalLuell 0 MepeioBbIX MUPOBBIX U OTEYECTBEHHBIX JOCTHKEHMSIX
B 005acTy MH(POPMATUKK U MH(GOPMALMOHHBIX TEXHOJIOTWH, 3aMHTEPECOBAHHOCTh B HAYYHBIX
3HaHUSIX 0 HU(POBOM TpaHCHOPMALIUK COBPEMEHHOTO 00IIECTBA;

2) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

OpHEHTAIlMsI Ha MOpaJbHbIE IIEHHOCTH U HOPMBI B CHUTYallUsIX HPaBCTBEHHOrO BHIOOpA,
TOTOBHOCTH OLIEHMBATh CBOE TMOBEACHHE U IMOCTYINKH, a TaKKe MOBEICHHE M MOCTYIKH JAPYTUX
JIOJE C MO3UIMM HPABCTBEHHBIX M TMPABOBBIX HOPM C YYETOM OCO3HAHMS MOCIEICTBUN
MIOCTYIIKOB, aKTUBHOE HEMIPHUATHE aCOIMANIbHBIX MOCTYIKOB, B TOM uncie B IHTepHere;

3) rpa:KIaHCKOT0 BOCIIUTAHUSA:

MIPE/ICTaBJICHHE O COLMAIbHBIX HOpPMax M IMpaBWIaX MEXKJIMYHOCTHBIX OTHOUICHHH B
KOJUIEKTHBE, B TOM YHCJIE B COLIMAJIBHBIX COOOLIECTBAX, COOMIOACHNE MpaBuil 0€30MacHOCTH, B
TOM 4HCJI€ HaBBIKOB 0€30I1aCHOTO MOBEJCHHSI B HHTEPHET-Cpesie, TOTOBHOCTh K pa3HOOOpa3HO
COBMECTHOM JEATEIbHOCTH MPU BBHINOJHEHUM YYEOHBIX, IMO3HABATEIbHBIX 3a/ay, CO3JIAaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHHE K B3aUMOIOHUMAHHUIO M B3aUMOIIOMOIIM B IMpoliecce 3TOU
y4eOHOM 1eATeIbHOCTH, TOTOBHOCTh OIICHUBATh CBOE MOBECHUE U MOCTYIKU CBOUX TOBApUILEH
C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBHUI MOCTYIKOB;

4) HeHHOCTell HAYYHOIr0 MO3HAHUSA:

chOpMUPOBAHHOCTH, ~ MHPOBO33PEHUECKHUX  MpejAcTaBiIeHH 00  uHpopmanuu,
MH(OPMALIMOHHBIX Mpoleccax W MHGOPMAIMOHHBIX  TEXHOJIOTHSIX, COOTBETCTBYIOILIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U OOIECTBEHHOW MPAKTUKU U COCTABJISAIONINX 0a30BYIO
OCHOBY JUIsl TOHUMAHUS CYIIIHOCTH HAYYHOW KapTUHBI MHPA;

HMHTEpeC K OOYYEHHUI0 M MO3HAHUIO, JHOO03HATEIbHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
camM000pa3oBaHNI0, 0CO3HAHHOMY BHIOOPY HANIPaBICHHOCTH M YPOBHS 0OyueHUs B JallbHEHIIIEM;

OBJIaJICHUE OCHOBHBIMHU HAaBBIKAMHU HCCIIEIOBATEIbCKON JESITeTbHOCTH, YCTAaHOBKAa Ha
OCMBICJICHHE OTbITa, HAOIIOAEHUIN, TMOCTYNKOB M CTPEMJICHHE COBEpILIEHCTBOBATh IYTH
JOCTHKEHHS MHIMBUYaTIbHOTO U KOJUIEKTUBHOTO OJIaromnoryyus;

chOpMUPOBAHHOCTh ~ MH(POPMAIIMOHHON  KyJABTYphl, B TOM  UHCJE€  HAaBBIKOB
CaMOCTOSTENIbHOW paboThl ¢ yUeOHBIMHM TEKCTaMH, CIIPAaBOYHON JIUTEPATypol, pa3HOOOpa3HBIMU
cpeAcTBaMU MH(POPMALMOHHBIX TEXHOJOTMH, a TakkKe YMEHHs CaMOCTOSITEIbHO OINpEieNnsiTh
LIeJIN CBOEro OOydeHHus, CTaBUTh M (opMynupoBaTh s ceOs HOBBIE 3ajauyd B yuébe U
[I03HABATEIbHON JIEATENIBHOCTH, Pa3BUBaThb MOTHUBBI M MHTEPECHl CBOEH I103HABATEIbHOMN
NESITEIBHOCTH;



5) popmupoBaHus KyJbTYPbI 310POBbS:

OCO3HAHHE LIEHHOCTH >KM3HH, OTBETCTBEHHOE OTHOILIEHHUE K CBOEMY 3/10POBbIO, YCTAHOBKA
Ha 370pOBBIH 00pa3 KM3HU, B TOM YHCIE U 3a CYET OCBOCHHS W COOIIOJCHUS TpeOOBaHWI
0€301acHOM KCILTyaTalluy CPEeCTB HH(POPMALMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

6) TpyaoBOro BociMTAHUSA:

MHTEpEC K MPAaKTUYECKOMY M3ydeHHIO mpodeccuii u Tpyaa B cepax npodeccnoHaTbHON
NEATeNbHOCTH, CBSI3aHHBIX C HMH(OPMATHKOH, NpPOTpaMMHUPOBAHHUEM M WH(POPMALMOHHBIMU
TEXHOJIOTUSIMU, OCHOBAaHHBIMU Ha JOCTHKEHUSAX HAYKM MH(OPMATUKH U HAYYHO-TEXHUYECKOTO
nporpecca;

OCO3HAHHBII BHIOOpP M TOCTPOCHHE WHAMBHIYATbHOH TPAeKTOpUU OOpa3oBaHUS U
YKU3HEHHBIX TUIAHOB C YUETOM JINYHBIX U OOILIECTBEHHBIX UHTEPECOB U OTPEOHOCTENH;

7) 3KOJIOTHY€CKOr0 BOCTIMTAHUSA:

OCO3HAHHKE ITI00ATBHOTO XapaKTepa SKOJIOTHYECKUX IPOOJIEM U MyTeH UX pellieHus, B TOM
quclie ¢ y4éTOM BO3MOKHOCTEN NH()OPMALIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

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

OCBOEHHE OOy4aroImIMMHCS COLMAIBHOTO OIbITa, OCHOBHBIX COLIMAJbHBIX pOJIEH,
COOTBETCTBYIOILIMX BEAyIIeHl JesATeNTbHOCTH BO3pacTa, HOPM M TMpaBHJ OOIIECTBEHHOIO
MOBEACHUS, (OPM COLIMATBHON JKU3HU B TPYIIAX U COOOIIECTBAX, B TOM YHCIIE CYHIECTBYIOIIUX
B BUPTYaJIbHOM IIPOCTPAHCTBE.

METAINIPEAMETHBIE PE3YJIbTATHI

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

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

Ba3oBble JJornueckue neiicTBusA:

YMEHHE OIpeAessaTh MOHATHS, CO3[aBaTh OOO0OIIEHUs, YCTaHABIMBATh AaHAJIOTHUH,
KJIaCCU(UIIMPOBATh, CAMOCTOATEIHHO BBIOMPATh OCHOBAHUS M KPUTEPHUH JIs KiaccU(UKAINH,
YCTaHABJIMBATh NPUYMHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH JIOTMYECKUE PACCYKICHUA, JENaTh
YMO3aK/II04eHUs (MHAYKTUBHBIC, IEAYKTUBHBIC U [0 AaHAJIOTUHU) U BBIBOJIBI;

YMEHHE CO37aBaTh, IPUMEHATH U MPEOOPa30BbIBATH 3HAKH U CUMBOJIBI, MOJETU M CXEMBbI
JUIS pellleHus y4eOHbIX U MMO3HABATEIbHBIX 33/1aY;

CaMOCTOSITENIBHO BBIOMpATh CHOCOO pelieHus y4yeOHOW 3aiayu (CpaBHHUBATh HECKOJIBKO
BAPUAHTOB pELICHHUS, BbIOMpaTh HamboJee NOAXOMAMMN C Yy4€TOM CaMOCTOSTEIBHO
BBIZICTICHHBIX KPUTEPHUEB).

ba3zoBble uccienoBare/ibcKue 1eHCTBUA:

(dhopMynupoBaTh BOIPOCHI, (PUKCUPYIOIINE PAa3PbIB MEXKIY pEalbHBIM M KeJlaTeTbHBIM
COCTOSTHUEM CHUTYalluH, 0OBEKTa, 1 CAMOCTOATEIBHO YCTaHABIMBATH HCKOMOE U JIAHHOE;

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

MPOTHO3UPOBATh BO3MOXKHOE JalbHEWIEe pPa3BUTHE MPOIECCOB, COOBITUM U UX
MOCJICJICTBUS B aHAJIOTHYHBIX WM CXOJIHBIX CUTYAIUAX, a TAKKE BBIBUTATH MPEANOIOKEHHSI 00
UX pPa3BUTHUU B HOBBIX YCIIOBUSIX U KOHTEKCTaX.

Padora ¢ undopmanueii:



BBISBIIATH JeUIUT UHPOPMALUH, JAHHBIX, HEOOXOIUMBIX ISl PEIICHUS I10CTaBICHHON
3a/1a4y;

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

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

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

OLICHMBATh HAJEKHOCTh MH(GOPMALUU IO KPUTEPHSIM, MPEUIOKEHHBIM YUUTEIEM WU
c(OpMyIUPOBAHHBIM CAMOCTOSITENBHO;

3¢ ($EeKTUBHO 3aIOMUHATh U CUCTEMAaTU3UPOBATh HHPOPMALHIO.

KoMMmyHHKaTHUBHBIE YHUBEPCAJIbHbIE YUeOHbIe [1eiiCTBUS

Oo0wenue:

COIIOCTaBJIATH CBOHM CYXACHHUA C CYXKACHUAMU  APYrux Y4YaCTHHUKOB  Jualiora,
0OHApY)KUBATh PA3IUUHE M CXOJACTBO TO3HIIHIA;

Hy6J'II/I'-IHO MMpEaACTaBIATH PE3YIbTAThI BBITIOJIHEHHOT' O OIlbITa (3KCHepI/IMeHTa,
HCCIeI0BaHUs, TIPOCKTA);

CaMOCTOSITENIBHO BbIOMpATh (QopMaT BBICTYIUIEHHS C YYETOM 3a/ad Mpe3eHTaluu U
0COOEHHOCTEH ayAUTOPUH U B COOTBETCTBUU C HUM COCTABJIATH YCTHBIE M MUCbMEHHBIE TEKCTHI C
MCI0JIb30BAHNEM WILTIOCTPATUBHBIX MaTEPHUAJIOB.

CoBMecTHas 1€ATEILHOCTD (COTPYAHNUYECTBO):

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

MIPUHUMATh 1eJIb COBMECTHONM HH(POPMAIIMOHHOM JesTeNbHOCTH Mo cOopy, oOpaboTke,
nepenaue, Gpopmanuzanuu UHPOPMAIMH, KOJUIEKTUBHO CTPOUTH JEHCTBUS MO €€ NOCTHKEHUIO:
pacnpeensaTh poiiu, I0TOBapUBaThCsl, 00CYKIaTh MPOIIECC U Pe3yIbTaT COBMECTHOU pabOThI;

BBITIOJIHATH CBOIO 4acThb paboThl ¢ MHbopManuel uin MHOOPMALUOHHBIM MPOJYKTOM,
JOCTUTAsi KAUeCTBEHHOTO pe3yJbTaTa 10 CBOEMY HAIlPaBJICHUIO U KOOPAMHUPYS CBOU JIEHCTBUS
C IpYrUMH YJ€HAMH KOMaH]IbI;

OIICHUBATh Ka4e€CTBO CBOETO BKJIaAa B 0OUIMII MHPOPMAIIMOHHBIN MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO CPOPMYITHPOBAHHBIM YUACTHUKAMU B3aHMOICHCTBUS;

CpaBHHMBAaTh pE3yAbTaThl C HMCXOJHOHM 3aJadeil W BKIAJ KaXKJIOro 4ieHa KOMaHIbl B
JNOCTHKEHHE pPe3yIbTaToOB, Pa3AeisaTh cepy OTBETCTBEHHOCTH M MPOSBIATH TOTOBHOCTH K
MIPEIOCTABJICHUIO OTYETA TIEpe]] TPYIIION.

PeryasiTuBHbIE YHHBepcaIbHbIe YUyeOHbIe el cTBUS

Camoopranm3anus:

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

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

CaMOCTOSITENIBHO COCTaBIIATh AITOPUTM pEIIEHHs 3aJadd (UM €ro 4acTh), BBIOMpATh
croco0 pemieHuss ydeOHOM 3amaud ¢  y4E€TOM UMEIOIIMXCS PECypcoB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBATh MpeyiaraeMble BApUAHThI PEIICHUH;



COCTaBJIATh IJIAaH AEUCTBUN (IUIaH peaju3alid HaMEUYEHHOI'O allfOpUTMa PpELIEHMS),
KOPPEKTHPOBATDH MPEATI0KESHHBINH aJTOPUTM C YIETOM MOJTYYECHHUSI HOBBIX 3HAHUHA 00 M3ydaeMom
00BEKTE;

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

CamMokoHTpoOJIb (peduiekcus):

BJIQJIETh CIIOCOOAMHU CAMOKOHTPOJISI, CAMOMOTHBAIIMH U PeIICKCHH;

JlaBaTh OLIEHKY CUTYallUM U Mpeajiararh Iuiad €€ U3MEHEHMUS;

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

OOBSACHATh NPUYUHBI JOCTHKEHUS (HEIOCTHIKEHUS) pe3yiabTaToB HH(OPMALMOHHON
NEeSITeNbHOCTH, JaBaThb OIIEHKY NPUOOPETEHHOMY ONBITY, YMETb HAaxXOJIUTh MO3UTHBHOE B
MIPOU3O0IIEAIIEH CUTYalLlHH;

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

OIICHUBATh COOTBETCTBUE PE3YJIbTATA IIEJIU U YCIOBHSIM.

IOMOLMOHAJLHLIA MHTEJIEKT:

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

IIpunsiTHe ceds1 U APyrux:

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

INPEIMETHBIE PE3YJIBTATbBI

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

MOSICHATH Ha MPHUMEPaxX CMBICI MOHATHH «HH(POpMaIusy, «MHPOPMAIIMOHHBIN MPOIIECCy,
«o0paboTka HHGOPMALIHKY, «XpaHEHUE HH(POPMAITUNY, «IIepeaada nHpopMaum»;

KOJMPOBATh M JICKOJUPOBATH COOOINEHUS IO 3aJaHHBIM TpaBUIIaM, JEMOHCTPUPOBATH
MOHMMAaHUE OCHOBHBIX NPUHIIMIIOB KOJMPOBAaHUS HMH(DOpPMAIMK  PAa3IMYHON  MPHPOIBI
(TexcTOBOM, rpaUUECKOM, ayIno);

CpaBHUBATh JUTMHBI COOOIICHWH, 3alMCAaHHBIX B pa3jIMYHBIX ai(aBUTaX, OMEPUPOBATH
eIMHUIIAMH U3MEPEHUsT HHPOPMAIMOHHOTO 00bEMa M CKOPOCTH TIepeIayn JAHHBIX;

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

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

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

MoJyyaTh W  HCIOJNB30BaTh HH(OPMALMIO O  XapaKTePUCTHKAX IEPCOHATBHOTO
KOMIIbIOTEpPa M €ro OCHOBHBIX 3JIEMEHTax (IIpolieccop, olnepaTuBHas NaMsTh, JOJITOBPEMEHHAs
MaMsTh, YCTPONCTBA BBOAA-BHIBOMA);

COOTHOCHUTB XapaKTEPUCTUKU KOMITbIOTEpA C 337ja4aMHM, PELIa€MbIMU C €r0 OMOIIBIO;

OpPUEHTUPOBATHCS B MEpapXUUECKON CTPYKType (pailiioBoi cUCTEMBI (3alMChIBATh MOJHOE
ums (aitna (karamora), myTb K (ainy (KaTajqory) mo HMeEIoIIeMycsi ONMHUCaHUIO (hailoBoii
CTPYKTYPBI HEKOTOPOT'O HH(POPMAITUOHHOTO HOCUTEIS);



pabotath ¢ (aiIoBOM CHUCTEMOW TEPCOHAIBLHOTO KOMITBIOTEPA C HCIIOIH30BAHHEM
rpapuueckoro  umHTepdeiica, a  HMEHHO:  CO3/aBaTh, KONHUPOBAaTh, IEpPEMEILIaTh,
NIEPEMMEHOBBIBATD, YIAIATh U apXUBUPOBATH (DAIIBI M KaTAJIOTH, UCIIOJIb30BAaTh AHTUBUPYCHYIO
porpamMmmy;

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

uckatb uWHpopMmanuio B MHTepHere (B TOM 4mcle, IO KIIOUEBBIM CIIOBaM, IO
M300paKEHMIO), KPUTHUECKH OTHOCUTHCS K HAJICHHON MH(OPMAIIIH, 0CO3HABAs OMIACHOCTH IS
JUYHOCTH M OOIIECTBa pACIpOCTPaHEHUs BPEJOHOCHON WHGPOpPMAMU, B TOM YHCIE
SKCTPEMUCTCKOIO U TEPPOPUCTHUECKOTO XapaKTePa;

MIOHUMATh CTPYKTYPY aJIpeECOB BEO-PECYpCOB;

MCTIOJIH30BaTh COBPEMEHHBIEC CEPBUCH HHTEPHET-KOMMYHHUKAIINH;

coOmonate  TpeboBaHMsI ~ O€30MAaCHOM  ASKCIUTyaTallUM  TEXHUYECKUX  CPEJCTB
MH(OPMALMOHHBIX U KOMMYHHKAIIMOHHBIX TE€XHOJIOTHMH, COOIIOaTh CETEBON ITHUKET, 0a30BbIe
HOPMBI HH(GOPMAIIMOHHOM STHKH | TIpaBa MpH padboTe ¢ MPHUIOKEHUSIMH Ha JIFOOBIX YCTPOMCTBAX
u B HTepHeTe, BoIOMpATh O€30MacHbIe CTPATETUH MTOBEJCHUS B CETH;

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

K xon1ty o6yuenus B 8 kiacce y oOydaromerocsi 0yyT cOpMHUpPOBaHBI CICTYIONINE YMEHHUS:

MOSICHATh Ha TPUMEPAX pa3Iuuds MEXAy TO3WIUOHHBIMHU ¢ HEMO3WIIHOHHBIMHU
CUCTEMAaMH CUUCIICHUS;

3amuchiBaTh M CpaBHUBATH lenble yuciaa or 0 mo 1024 B pa3iMyHBIX MO3UIMOHHBIX
cucTeMax cuucieHus: (C ocHoBaHUSIMH 2, 8, 16), BBHIMONHATH apupMETHUSCKHUE OTIEPAIIMH HaJl
HUMU;

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

3alUChIBaTh JOTUYECKUE BBIPAXKEHUS C HMCHOJb30BAaHUEM IU3BIOHKLIHNW, KOHBIOHKIHUHU U
OTPULIAHMS, OIPENENIATh HCTUHHOCTh JIOTMYECKUX BBIPAXKEHUW, €CIIM H3BECTHBI 3HAYEHUS
HMCTUHHOCTU BXOJSIIHUX B HErO NEPEMEHHBIX, CTPOUTH TaOIUIl UICTUHHOCTH JUIS JOTHYECKUX
BBIPAKCHUI;

pPacKpbIBaTh CMBICH IOHSATUM «HCIOIHUTENBY, «AITOPUTM», «IIPOrpamMmay, MOHUMAas
Pa3HUIly MEXAY yIOTpeOIeHHeM STUX TEPMUHOB B OOBIIEHHOM peun U B UH(opMaTuke;

OTHCHIBATh AJITOPUTM PEILICHUS 33aJa4d Pa3IUYHbIMU CHOcO0aMu, B TOM 4YHCIIE B BHJIE
OJIOK-CXEMBEI;

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

HCIOJIb30BaTh KOHCTAHTHl U TEPEMEHHBIC PA3IMYHBIX THIOB (YHCIOBBIX, JIOTUYECKHX,
CHUMBOJIbHBIX), a TAKXKE COJEPIKAIINE UX BBIPAKEHUS, HCIIOIH30BATh ONEPATOP MPUCBAUBAHMUS;

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

aHAJIM3UPOBATH MPEJIOKEHHBIE aJITOPUTMBI, B TOM YHCIIE€ ONPEIENITh, KAKUE PE3yIbTaThl
BO3MO>KHBI TPU 33JJaHHOM MHOKECTBE MCXOJAHBIX 3HAUEHUH;

CO3/1aBaTh U OTJIAXHBATh MPOTPaMMbI Ha OJIHOM U3 S3bIKOB MporpammupoBanus (Python,
C++, Ilackans, Java, C#, IlIkonbHbIil ANropuTMUYEecKUi SI3bIK), peamu3yroliue HecIO0XHbIS



AJITOPUTMBI O6pa60TKI/I YUCJIOBBIX OJAaHHBIX C HCIIOJIB30BAHUMEM IHUKIOB U BeTBJ’IeHI/II;'I, B TOM
YHCJIe PEATM3YIONIUE IMPOBEPKY JCIMMOCTH OJHOTO LIEJIOr0 4YHCia Ha JpYyroe, MPOBEPKY
HaTypaJbHOT'O YHKCJia Ha ITPOCTOTY, BBIACIICHUA ]_[I/I(bp W3 HaTypaJIbHOT'O YHCJia.

K koHIiry o0y4yeHust B 9 kiiacce y oOygaromnerocs: OyayT cOpMUPOBAHEI CICAYIOIINE YMCHHS:
pa3duBaTh 3a7ayMl HA MOJ3aJa4yH, COCTABIATH, BBINOJHATH BPYYHYIO U HA KOMIIBIOTEpPE
HECJIOKHBIE QJITOPUTMbl C MCIOJb30BAaHUEM BETBJICHMH, LMKJIOB M BCIOMOIaTEJIbHBIX
QJITOPUTMOB JIJIs1 YIPABJICHUS UCHOJHUTENSIMHU, TakKUMU Kak Po6oT, Uepenamika, UepTéxXHUK;

COCTAaBJIATh M OTJIAXHUBATh MPOrPAMMBI, PEAINU3YIOLIUE TUIIOBBIE AITOPUTMbI 00pabOTKU
YHCJIOBBIX IOCJIEI0BATENbHOCTEN WM OJTHOMEPHBIX YHUCIOBBIX MACCUBOB (IIOMCK MAKCUMYMOB,
MUHHUMYMOB, CyMMBbI WJIM KOJIMYECTBA 3JIEMEHTOB C 3aJaHHBIMU CBOMCTBAMM) Ha OJHOM U3
s1361KOB TiporpamMmupoBanus (Python, C++, TTackans, Java, C#, IlIkoabHBIH AJIrOpUTMHYECKUI
S3bIK);

PacKpbIBaTh CMBICI MOHATHH «MOJEIbY, «MOJCINPOBAHUE», ONPEAEIATh BUABI MOJEIEH,
OIICHHMBATh aJIEKBaTHOCTb MOJIETIN MOJEIUPYEMOMY OOBEKTY U LIEISIM MOJIEITUPOBAHMUS;

HCII0JIb30BaTh I'padbl U JAepeBbs A MOJAEIUPOBAHUS CUCTEM CETEBOM M HepapXU4ecKou
CTPYKTYpPBI, HAXOJUTh KpaTyailiuii myTh B rpade;

BBIOMpATh CHOCOO MpEACTaBIIEHUS JaHHBIX B COOTBETCTBHUHU C TOCTaBJICHHOM 3ajgadeit
(Tabnuibl, cxeMbl, TpaduKU, AUarpaMMBbl) C UCTIOJIb30BAaHUEM COOTBETCTBYIOLIUX MPOTPAMMHBIX
cpenctB 0OpabOTKH TaHHBIX,

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

CO3/1aBaTh U TPUMEHATh B DJEKTPOHHBIX Tabmumax QopMynasl A pacuéToB C
UCIOJb30BAHUEM BCTPOCHHBIX apU(PMeTH4ecKux GYHKUMH (CyMMUPOBaHHE U  MOJCYET
3Ha4eHUH, OTBEYAIOIIMX  33JaHHOMY YCJIOBHMIO, CpeAHee apuU(PMETHYecKoe, IOUCK
MaKCUMaJIbHOTO M MUHHMAJIbHOIO 3Ha4yeHHUs), aOCOJIOTHOM, OTHOCUTEIBHOH, CMELIaHHOM
azipecaruy;

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

UCIOJb30BaTh COBPEMEHHBIE HMHTEPHET-CEPBUCHI (B TOM YHUCIIE KOMMYHHUKAI[MOHHBIE
CEpBUCHI, O0JauHble XpaHWIMIIA IAHHBIX, OHJAWH-IPOrpaMMbl (TEKCTOBBIE U rpaduyeckue
pelakTopsl, cpebl pa3paboTKH)) B yUeOHOH U OBCEAHEBHOM NESTEIbHOCTH;

IPUBOAUTH IPUMEPHl HCIOJIb30BaHUsI Te€OMH(POPMAIIMOHHBIX CEPBHCOB, CEPBHCOB
rOCYJapCTBEHHBIX yCIyr, 00pa3oBaTeibHbIX cepBUCOB MHTepHETa B yuyeOHOM M MOBCEAHEBHOM
NeATeNbHOCTH;

UCIOJb30BaTh pPa3IMYHble CpPEACTBAa 3aIIUThl OT BPEJOHOCHOTO IPOrPAaMMHOTO
oOecreyeHus, 3alluaTh MEPCOHAIBHYI0 HH(OPMAIMIO OT HECAHKIIMOHMPOBAHHOTO JOCTyNa U
€ro TOCNIeNCTBUHA (pasIJalleHusi, MOJAMEHBI, YyTpaThl JaHHBIX) C Y4ETOM OCHOBHBIX
TEXHOJIOTUYECKMX M COLUAIBHO-TICUXOJIOTHYECKUX AaCIEKTOB HCIIOJIb30BaHUSA ceTH MHTepHer
(cereBass aHOHMMHOCTb, ITU(PPOBOM cjell, ayTeHTUYHOCTh CYOBEKTOB U PECYpCOB, OMACHOCTh
BpPEIOHOCHOTO KOJa);

pacro3HaBaTh TONBITKA W MPENyNpeXkaaTh BOBJEUEHHE ce0sl U OKpYXKarolluxX B
JECTPYKTUBHBIE M KPUMHMHAJIbHbIE (JOPMBI CETEBOM aKTMBHOCTH (B TOM 4HMCIe KHOEpOYITUHT,
(GuIuHr).
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https://m.edsoo.ru/A7SYRVRJ0
https://m.edsoo.ru/P0KGBHG00

9 KUIIACC

Ne HanmeHnoBanue pa3aejioB 4 TeM KosmuecTBo yacos
DJIeKTpOHHbIe (LN (POBbIE)
n/n NPOrpaMMbl Bcero Kourpoububie | IIpakTHyeckue
o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
Paznea 1. llndpoBas rpamoTHOCTH
['mo6 14
1.1 HODAIbHAT CCTh LIHTCPHET H CTpaTerit 3 https://m.eds00.ru/M27Y8144E
0€30MacHOTO MOBEICHUS B HEH
1.2 Pa6ora B nH(pOpMaLIMOHHOM MIPOCTPAHCTBE 3 https://m.edsoo.ru/NGZOUIOE9
Hroro mo pazueny 6
Paspnen 2. Teopernyeckue 0CHOBbI HHPOPMATHKH
2.1 MoenupoBaHue KaK METO]T TO3HAHUSA 8 1 https://m.edsoo.ru/DGM34BVUL
Hroro mo pazgeny 8
Pa3znen 3. AnroputMbl 1 MpOrpaMMHUpPOBaHue
3.1 PazpaboTka anropuTMoB 1 IporpaMmm 1 https://m.edsoo.ru/MD5WV172T
3.2 VYmpasnenue https://m.edsoo.ru/GKKEIRZFU
Hroro mo pazgeny 8
Pa3znea 4. UndopmanmoHHbIe TEXHOJIOTUH
4.1 DNIEeKTPOHHBIC TaOTUIIBI 10 https://m.edsoo.ru/HT451019V
u
4.2 HQOPMAUHOHHEIC TEXHONIOTHH B 1 https://m.edsoo.ru/6 WEQ7HYED
COBPEMEHHOM 00111eCTBE
Utoro no pazneny 11
PesepBHOe Bpems 1
OBIIEE KOJIMYECTBO YACOB I1O 34 5 0

I[TPOTPAMME



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

IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bceero KonTpoJbHbIe
padoThI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHBbIE HH(POBbIE
o0pa3oBaTe/bHbIe pecypchl

Kommnerorep — yHuBepcanbHOe
BBIUHCIIUTEIBHOE YCTPOMCTBO,
paborTaroriee 1Mo mporpamme.
TexHuka 6€30MaCHOCTH U
npaBuia paboThl Ha
KOMIIbIOTEpE

https://m.edsoo.ru/6SEEBHIFV

Hcropus u coBpeMeHHbIE
TEHJCHIIUN Pa3BUTHUS
KOMITIBIOTEPOB

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

[IporpammuOe obecrieueHne
kommbioTepa. [IpaBoBas oxpana
MPOTpamMM U JTaHHBIX

https://m.edsoo.ru/5IMOL014I

®daiinel u manku. OCHOBHEBIE
onepanuu ¢ Qaiiamu u
HarnKaMu

https://m.edsoo.ru/R5BIYWLHT

ApXuBanus JaHHBIX.
Hcnons3oBanue mporpaMm-
apXUBaTOPOB

https://m.edsoo.ru/ZBVAPNQOJ3

KomnbroTepHbie BUPYCHI U
aHTUBHUPYCHBIE POTPAMMBI

https://m.edsoo.ru/XXZEEQBH9

Komnerotepnsie cetu. [Tonck
uHpopmanuu B cetu MHTEpHET

https://m.edso0.ru/T1801C62S

CepBI/ICLI HHTCPHCT-

https://m.edso0.ru/SFOQX2074



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

KoMMyHHKanuil. CereBoi

stuket. Ctpaterun 6€30mMacHOro

noseacHus B IHTepHere

WNudopmanms u naHHbIE

https://m.edsoo.ru/QLLTKFAS80

10

WudopmanrioHHbIe TPOLIECCH

https://m.edsoo.ru/R4GZWVISY

11

Pa3nooOpasue s3bIK0B U
andasutoB. EcTecTBeHHbIE U
(hopmanbHBIE S3BIKU

https://m.edso0.ru/46DOC1MQ1

12

JIBOMUHBIH angaBuT.
[IpeoGpa3zoBanue 11060T0
andaBuTa K IBOUYHOMY

https://m.edsoo.ru/DVHLTACX7

13

[IpencraBnenue JaHHBIX B
KOMHBIOTepe KaK TCKCTOB B
JTBOWYHOM ayipaBuTe

https://m.edsoo.ru/SDXNOD50A

14

Enuaunier namepeHus
WH(pOpPMAITUU U CKOPOCTH
nepeaadn JaHHBIX

https://m.edsoo.ru/LOHOGLHOU

15

KoaupoBanue TeKCTOB.
PaBHOMepHBIE 1
HEpPaBHOMEPHBIE KOJIbI

https://m.edsoo.ru/VWHQ997FY

16

JlekoiupoBaHue COOOIICHUH.
NudopmanronHblii 00bEM
TEKCTa

https://m.edsoo.ru/M\WVFEBO90OCC

17

Hudposoe mpencraBieHue
HEMPEePHIBHBIX TAHHBIX

https://m.edso0.ru/C74FZTZY9

18

Konuposanue nsera. Ouenka
MH(POPMAIIMOHHOTO 00bEMA
rpaduyecKux JaHHBIX TS

https://m.edso0.ru/09JVVNY9Y



https://m.edsoo.ru/QLLTKFA80
https://m.edsoo.ru/R4GZWV9SY
https://m.edsoo.ru/46DOC1MQ1
https://m.edsoo.ru/DVHLTACX7
https://m.edsoo.ru/SDXN0D5OA
https://m.edsoo.ru/LOHOGLHOU
https://m.edsoo.ru/VWHQ997FY
https://m.edsoo.ru/WFEBO9OCC
https://m.edsoo.ru/C74FZTZY9
https://m.edsoo.ru/09JVVNY9Y

pacTpoBOro M300pAKEHUS

19 KomupoBanue 3Byka https://m.edsoo.ru/BLQ8BUIHX

PesepBHbIi ypok «KoHTpoapHas
0
20 PabOTa To TeME https://m.eds00.ru/0CVNGSH1X
[IpencraBnenue

uHpopmanuu'"»
TexkcToBBIC JOKYMEHTBI, UX

21 BBOJI U PEIAKTUPOBAHUE B https://m.edso0.ru/QR7TMWF1XM
TEKCTOBOM TIPOIIECCOPE
)

22 OPMATHPOBAHHE TEKCTOBBIX https://m.edsoo.ru/GORAK7DID
JOKYMEHTOB
I1 .C

23 ApAMCTPH! CIPAHHIRL. LHHCKH https://m.edsoo.ru/USH2MSPYM
¥ TaOJINIIBI
B 0

24 CTaBia HETCRCTOBBIX ODBEKTOB https://m.edsoo.ru/YSB7Z72F6
B TEKCTOBBIE JOKYMEHTBI
HNuTennexryaibHbie

25 BO3MOKHOCTH COBPEMEHHBIX https://m.edsoo.ru/IGEUSOUF2
cucteM 00pabOTKH TEKCTOB
O0001IeHrEe U cUCTEMATU3ALIIS

26 3HaHUH 1o TeMe «TekcToBbIe https://m.edsoo.ru/MWJID202KG
JOKYMEHTBD»
r i .

27 pacuicciuii pexakTop https://m.edsoo.ru/VOR4QAONI
PactpoBblie pucyHkun
O

28 HEPAIH pO/RITHPOBIHKA https://m.edsoo.ru/F6KD5QWOM
rpadudeckux 00BbEKTOB

29 Bekrophas rpaguxa https://m.edsoo.ru/RSORGY59R
0606

30 ODIICHIE 1 CHETEMATHE At https://m.edsoo.ru/2B7RXLXYB

3HAaHUH 110 TEME



https://m.edsoo.ru/BLQ8BUIHX
https://m.edsoo.ru/0CVNG5H1X
https://m.edsoo.ru/QR7MWF1XM
https://m.edsoo.ru/G9RAK7D9D
https://m.edsoo.ru/USH2MSPYM
https://m.edsoo.ru/YSB7Z72F6
https://m.edsoo.ru/IGEU8OUF2
https://m.edsoo.ru/MWJD202KG
https://m.edsoo.ru/V9R4QA0NI
https://m.edsoo.ru/F6KD5QWOM
https://m.edsoo.ru/RS9RGY59R
https://m.edsoo.ru/2B7RXLXYB

«KommbroTepHas rpadukay.
[IpoBepounas pabora /
Bcepoccuiickas npoBepoyHas
pabora

31

PesepBHeIii ypok. O600IICHNE 1
CUCTeMAaTH3aIVsI 3HAHWH /
Bcepoccuiickas npoBepoyHas
pabota

https://m.edsoo.ru/O3PMDI76P

32

[ToaroroBka MynbTUMEIUINHBIX
MIPE3EHTALMI

https://m.edsoo.ru/EEKD5SOHO

33

JlobGaBneHre Ha ciaiiyg
AYJAUMOBU3YAJIbHBIX JTAHHBIX,
AHUMAalM U TUIICPCCHIJIOK

https://m.edsoo.ru/EX0ZXANBG

34

O00011IeHNEe U CUCTEMATH3ALMS
3HAHHH 10 TEME
«MynbTUMEINITHBIE
MIPE3CHTAIIAI

https://m.edsoo.ru/IGOK35DD8

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

34



https://m.edsoo.ru/O3PMDI76P
https://m.edsoo.ru/EEKD5SOHO
https://m.edsoo.ru/EX0ZXANBG
https://m.edsoo.ru/IGOK35DD8

8 KUIIACC

Ne Tema ypoxa KosimyecTBo yacos Mara DJIeKTpOHHbIe HH(ppoBbIe
n/n Bcero Kontposbubie | IlpakTuyeckue | U3YyUEeHUHA o0pa3oBaTe/ibHbIE pecypchl
padoThI padoTsbI

Hemno3unpoxHbie u

1 MO3UIIMOHHBIC CHCTEMEI 1 https://m.edso0.ru/OH168N1ING
CUUCTICHUS

2 PassepryTas popma sanmcn 1 https://m.edso00.ru/OIXKRYJ1S
qucia
JIBon4dHas cuctema CUMCIIEHUS.

3 Apudmernyeckue orneparuu B 1 https://m.edsoo.ru/AMWF8DE4Z
JIBOMYHOU CHCTEME CUHCIICHHS

4 Bocemepiritas crierema 1 https://m.edso0.ru/3K4YL1TKU
CUHCIICHHUS

5 Hlectiauarepiias cicrema 1 https://m.edso00.ru/F6X7LQJIXY
CUHCIICHHUS
O0001IeHrEe U cUCTEMATU3 AL

6 3HaHHUH 1O TeMe «CUCTEeMBI 1 https://m.edso00.ru/232W830CB
CUHCIICHUS

7 Jlormyeckue BhICKa3bIBAHUS 1 https://m.eds00.ru/QGSRGFKDY

8 Jlormrieckue onepauit «, 1 https://m.edsoo.ru/S4ARZCE5V
CHITHY, «HE»

9 OnipeAeretiite HCTHHHOCTH 1 https://m.edsoo.ru/QKFMNWFLY
COCTaBHOT'O BBICKA3bIBAHUS

10 TaOmuIbl HCTHHHOCTH https://m.edso0.ru/QAAE7XDH3

11 Jlorndueckue 3neMeHTBI https://m.edsoo.ru/6CNEKHGME

12 KonTposneHas paboTa o teme 1 https://m.edso0.ru/JZFVQ4V57



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

«IIIEMEHTHI MATEMATHYECKOUN
JIOTUKW

13

[TonsTue anropurma.
Hcnonaurenu aroputMoB

https://m.edsoo.ru/TIVIJTTCAB

14

CgoiictBa anropurma. CrocoOsl
3aIMCH aJTOPUTMA

https://m.edsoo.ru/V4Y2MAATG

15

AnropurMuyeckasi KOHCTPYKLIHS
«cnenoBanue). JIMHEeMHbIN
AITOPUTM

https://m.edsoo.ru/D988TRC8V

16

AnropurMuyecKkasi KOHCTPYKIIHS
«BETBJICHUEY: MIOJIHAS U
HernoJHas (opMbI

https://m.edsoo.ru/ XEVM28ZWT

17

ANropuTMHAYECKast KOHCTPYKIUS
«IIOBTOPEHHUE»

https://m.edsoo.ru/U4U7XUT1H

18

dopmManabHOE UCTIOJHEHUE
anropuTMa

https://m.edsoo.ru/QV6XREQW4

19

Pa3paboTka HECIIOKHBIX
JITOPUTMOB C UCTIOJIb30BaHUEM
IIUKJIOB ISl YIPaBJICHHUS
(opMaIbHBIMHU HCTIOJTHUTEIISIMH

https://m.edsoo.ru/UEWNJTKA1L

20

Pa3paboTka HeCTTOKHBIX
QITOPUTMOB C UCIOJIb30BAHUEM
LUKIIOB ¥ BETBIICHUH A5
ynpaBJieHus GopMaIbHBIMU
WCTIOJIHUTEISIMHU

https://m.edsoo.ru/TAUXHLAQOQ

21

Brinmoanenue AJITOPUTMOB

https://m.edsoo.ru/50A9R13NF

22

O000I11IeHNE U CUCTEMATH3ALI[MS
3HaHUH 110 TeMe «/cnoaHuTe N

https://m.edsoo.ru/DBR96AUS59



https://m.edsoo.ru/TJVJTTCAB
https://m.edsoo.ru/V4Y2MAATG
https://m.edsoo.ru/D988TRC8V
https://m.edsoo.ru/XEVM28ZWT
https://m.edsoo.ru/U4U7XUT1H
https://m.edsoo.ru/QV6XREQW4
https://m.edsoo.ru/UEWNJTKA1
https://m.edsoo.ru/1AUXHLAO0
https://m.edsoo.ru/5OA9R13NF
https://m.edsoo.ru/DBR96AU59

U aJTOPUTMBI.
AJTOpUTMHUYECKHE
KOHCTPYKITUH»

SI3BIK IPOTPaMMHPOBAHUS.

23 https://m.edsoo.ru/VYYOSREH1
Cucrema nporpaMMUpOBaHUs
24 Hepemenbie. Oueparop https://m.eds00.ru/QQ36SYH4V
MIPUCBAaBAHUS
25 HporpavipoBattite THHEHHbIX https://m.edso0.ru/SW740Z6S3
QIITOPUTMOB
Pa3zpaboTka mporpamm,
26 COJIepIKaNIuX OTIepaTop https://m.edsoo.ru/UQ1S3BIVJ
BETBIICHUS
27 JlnanoroBas oTiajKa nporpamm https://m.edsoo.ru/IAWI05NJ7
28 ukn ¢ ycnoBuem https://m.edsoo.ru/FY31SPT94
29 [uxn ¢ mepeMeHHON https://m.edsoo.ru/U6AHGB0O3K
30 ObpadoTka CHMBOILHbIX https://m.edsoo.ru/WXMKYQOT7X
JTAHHBIX
O0001IeHrEe U cUCTEMATU3 AL
3HAHUM MO TeMe «SI3bIK
31 JPOTPAMMHPOBATIED https://m.edsoo.ru/QQQP3FNCD
[IpoBepounas padora /
Bcepoccuiickasi mpoBepodHas
pabota
PesepBHsiit ypok. O600mIeHE U
cCUCTeMaTH3aIus 3HAaHHUIA U
32 yMeHUH 1o Kypcy HH)OpMaTHKU https://m.edsoo.ru/VI701RLPK

8 kiacca / Beepoccuiickas
IIpoBepoyYHas pabora



https://m.edsoo.ru/VYY0SREH1
https://m.edsoo.ru/QQ36SYH4V
https://m.edsoo.ru/5W74OZ6S3
https://m.edsoo.ru/UQ1S3BIVJ
https://m.edsoo.ru/IAWI05NJ7
https://m.edsoo.ru/FY31SPT94
https://m.edsoo.ru/U6AHGB03K
https://m.edsoo.ru/WXMKYQO7X
https://m.edsoo.ru/QQQP3FNCD
https://m.edsoo.ru/VI701RLPK

AHanus alrropuTMoB.
Ornpezenenne BO3MOKHBIX

33 pe3yabTaTOB PabOTHI AITOPUTMA
MIPH 33JAHHOM MHOKECTBE
BXOJIHBIX JIAHHBIX

https://m.edsoo.ru/OHBV45LLN

AHanus anropuTMoB.

34 Omnpenenenne BO3MOKHBIX

BXOJHBIX JAHHBIX, IPHUBOAAIINX

K JaHHOMY p€3yJIbTaTy

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

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

34



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

9 KUIIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYyeckue
padoTsI

Jara
H3Yy4YeHH s

DJIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTe/bHbIe pecypchl

I'moGanbnas cetp UuTepuer. IP-
anpeca y310B. bosbiime 1anHbie

https://m.edsoo.ru/UB3JKBOQYM

Nudopmannonnas
0€30MacHOCTb

https://m.edsoo0.ru/303AH11JB

VYyet nonsitust 06
nH(pOpPMaLMOHHON
0€30MacHOCTH MPHU CO3/ITaHUU
KOMITJIEKCHBIX
MH(OPMALMOHHBIX OOBEKTOB B
BHJIC BEO-CTpaHUIL

https://m.edsoo.ru/5SEZUEI6XI

Bunel nestenbHOCTH B ceTH
HNutepner

https://m.edsoo.ru/9H98AEQG5

OO6navHbIe TEXHOJIOTHUH.
Hcnons3oBanue onnaitH-oduca
Ui pa3pabOTKU JOKYMEHTOB

https://m.edsoo.ru/RDLTKDIEY

O0001IeHrEe U cUCTEMATU3ALIIS
3HaHM# 10 TeMaM «I JToOanbHas
ceTh VIHTEpHET U CTpaTeruu
0€30IacHOTO MMOBEIECHUS B
Hell», «PaboTta B
nH(OPMALIMOHHOM
MIPOCTPAHCTBE»

https://m.edsoo.ru/A65FGDKCH

Monenu 1 MOAETUPOBAHUE.
Knaccudukanuu moaeneit

https://m.edsoo.ru/10LAY40SD



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

Tabauyubie MOAETHU

https://m.edsoo.ru/9RVCHE649

Pa3zpaboTka oqHOTAOIUIHOMH
0a3bl qanHbIX. CocTaBlicHHUE
3armpocoB K 0a3ze JaHHBIX

https://m.edso0.ru/OCHZCHMZ8

10

I'pad. Becoras matpuna rpada.
JlnuHa IyTH MEXIy BEpUIMHAMUA
rpada. Beruncnenue
KOJINYECTBA IIyTEH B
HaIpPaBJICHHOM AI[UKINYECKOM

rpade

https://m.edsoo0.ru/QAZPCFUJW

11

Hepero. [lepeGop BapuaHTOB ¢
MTOMOIIIBIO JIepeBa

https://m.edsoo.ru/FJI9Y8V4P

12

Marematnueckoe
MO/JIETUPOBAHKE

https://m.edsoo.ru/OPNCB5LUY

13

DTanbl KOMIBIOTEPHOTO
MOJETUPOBAHUS

https://m.edso0.ru/JCU2XL56Q

14

O00011IeHNEe U CUCTEMATU3 AL
3HaHui. KonTpoasHas pabora
o reme «MojenupoBaHue Kak
METO/1 TO3HAHUS

https://m.edsoo.ru/OLM7SHO33

15

Pa30uenue 3agaun Ha
noa3amaur. CocTaBiieHue
ITOPUTMOB M MPOTPAMM C
HCII0JIb30BaHNEM BETBJICHHI,
IIUKJIOB ¥ BCIIOMOTaTEIbHBIX
QIITOPUTMOB

https://m.edsoo.ru/8XJXNF806

16

OI[HOMepHLIe MaCCHUBbI

https://m.edsoo.ru/V33JL9Y4L

17

Turmnonslie AJITOPUTMBI

https://m.edsoo.ru/K4EJDMDMJ



https://m.edsoo.ru/9RVCHE649
https://m.edsoo.ru/OCHZCHMZ8
https://m.edsoo.ru/QAZPCFUJW
https://m.edsoo.ru/FJI9Y8V4P
https://m.edsoo.ru/0PNCB5LUY
https://m.edsoo.ru/JCU2XL56Q
https://m.edsoo.ru/OLM7SHO33
https://m.edsoo.ru/8XJXNF8O6
https://m.edsoo.ru/V33JL9Y4L
https://m.edsoo.ru/K4EJDMDMJ

00paboTKH MacCUBOB

18

CopTupoBka MaccuBa

https://m.edsoo.ru/EFNHKT7K36

19

O0paboTka MOTOKA TAHHBIX

https://m.edsoo.ru/SHXYWDUNR

20

O06o01IeHrne U CHCTeMAaTH3aIus
3HaHui. KonTponbHas pabota
o Teme «Pa3paboTka
QITOPUTMOB H ITPOTPAMM)»

https://m.edso0.ru/8Y1M9GX30Q

21

VYupasnenue. Curnai.
OO6patHast CBsI3b

https://m.edsoo.ru/L9TRK1VTO

22

PoGoTuznpoBaHHbIE CHCTEMBI

https://m.edsoo.ru/MH57R1W1B

23

DOneKTpoHHbIe TaOIUIIBI. THUITbI
JNAHHBIX B sTUEHKax
AIEKTPOHHOU TAOIHIIBI

https://m.edsoo0.ru/4516 A0OA16

24

PenaktupoBanue u
dhopmaTupoBanue TaOIUIL

https://m.edsoo.ru/TMK6TCIBL

25

Berpoennsie GpyHKIMM 1151
MOWCKAa MaKCUMyMa,
MUHUMYMa, CyMMBI U CPEIHETr0
aprupMETHIECKOTO

https://m.edsoo.ru/4VFQO1JSL

26

CoptupoBka u GpUIbTpaLHs
JTAHHBIX B BBIJICJICHHOM
Jarna3oHe

https://m.edsoo.ru/4YJJIOW27

27

ITocTpoeHue quarpamm u
rpadHKOB B 3JICKTPOHHBIX
TabIuIax

https://m.edsoo.ru/XAQ39QFA9

28

OTHOCI/ITCJ'ILHaH, a0COJIIOTHAS U
CMCHIaHHAag aaApecaluns

https://m.edsoo.ru/BOKB9CCTC

29

Yca0oBHBIE BHIUMCIICHUS B

https://m.edso0.ru/7J4CQG56T



https://m.edsoo.ru/FNHKT7K36
https://m.edsoo.ru/SHXYWDUNR
https://m.edsoo.ru/8Y1M9GX3Q
https://m.edsoo.ru/L9TRK1VT0
https://m.edsoo.ru/MH57R1W1B
https://m.edsoo.ru/45I6A0A16
https://m.edsoo.ru/TMK6TCIBL
https://m.edsoo.ru/4VFQO1JSL
https://m.edsoo.ru/4YJJI0W27
https://m.edsoo.ru/XAQ39QFA9
https://m.edsoo.ru/BOKB9CCTC
https://m.edsoo.ru/7J4CQG56T

ANIEKTPOHHBIX TAOIHIIAX

30

O6paboTtka 6obIIIX HAOOPOB
JaHHBbIX

https://m.edsoo.ru/V4BJBT4L X

31

HucnenHoe MOJECIIMPOBAHUE B
IEKTPOHHBIX TAOJIHAIIAX

https://m.edsoo.ru/KCO8RK30J

32

O0001IEHNE U CUCTEMATA3 AN
3HaHMUH 10 TeMe «DJIEKTPOHHbIE
TAOALIBDY

https://m.edso0.ru/1IUK84LSGZ

33

Ponb nndopmanoHHbIX
TEXHOJIOTHI B pa3BUTUHU
SKOHOMMKHU MHPA, CTPAHBI,
peruona

https://m.edsoo.ru/95HKFEMN4

34

Peseprubrit ypok. O6001eHNE 1
cucreMarusanys. Itorosoe
MTOBTOPECHHUE

https://m.edsoo.ru/SCFMNUNRW

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

34



https://m.edsoo.ru/V4BJBT4LX
https://m.edsoo.ru/KCO8RK30J
https://m.edsoo.ru/1UK84LSGZ
https://m.edsoo.ru/95HKFEMN4
https://m.edsoo.ru/SCFMNUNRW

IPOBEPSAEMBIE TPEBOBAHMSA K PE3YJIBTATAM OCBOEHUA OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBI

7 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YyJdbTaThbl 0CBOCHUSA OCHOBHOM
Oﬁpa3OBaTeJIBHOI71 nporpaMmmMsbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1

ITo reme «IludpoBas rpaMOTHOCTHY

1.1

[losicHaTh Ha  TpUMEpax CMBICH  TOHATHH  «WH(POpPMALUD»,
«H(pOPMAIIMOHHBIN TIpoLIecc», «00paboTka HHPOPMALTUN», «XpaHEHHE
uHpopMaLUny, «IIepeJada MHPpOpMaLuny

1.2

[IpuBOIUTE IPUMEPHI COBPEMEHHBIX YCTPOMCTB XpaHEHUs U IEeperadu
nH(pOopMalMY, CPAaBHUBATH UX KOJIMYECTBEHHBIE XapaKTEPUCTUKHU

1.3

[lonmyyats ¥ HCHONB30BaTh HMHPOPMALMIO O XapaKTEPUCTUKAX
MIEPCOHAIBLHOIO KOMIBIOTEPA U €r0 OCHOBHBIX AJIEMEHTax (Ipoleccop,
oTepaTUBHAs MaMsATh, JOJTOBPEMEHHAas IMaMATh, YCTPOWCTBA BBOJIA-
BBIBOJIA)

1.4

COOTHOCHTH XapaKTCPpUCTUKHU KOMIIBKOTEPA C 3aa4aMi, pClIa€MbIMU C
€ro NOMoIbxO

1.5

OpueHTHPOBaTbCSI B HEPApXUUYECKON CTpyKType (hailjioBOM cHCTEMBI
(3anmuceIBaTh MoOJHOE UM (aiiia (kaTanora), myTh K ¢ailny (kaTauory)
10 HWMEIOIIEMYCS ONMHUCAHUIO (DaIoOBOH CTPYKTYpPhl HEKOTOPOTO
WH(POPMAITMOHHOTO HOCHUTEJIA)

1.6

PabGortate c (aitioBoii CHCTEMOW MEPCOHAIBHOTO KOMITBIOTEPA C
HCIIOJb30BaHUEM rpadudeckoro uHTepdeiica: co3aaBath (KOMUPOBATh,
nepeMeIarh, MepeuMeHOBBIBATh, YIAISATh U apXUBHPOBATH (ailiibl U
KaTaJIOTH, HCII0JIb30BaTh aHTHBHUPYCHYIO ITPOTpaMmy)

1.7

Uckate unpopmanuio B MHTepHeTe (B TOM YHUCIE MO KIHOYEBBIM
CIIOBaM, IO HM300pa)KCHHUI0), KPUTHUECKH OTHOCUTHCS K HailJIeHHOM
uH(bOpMallMK, OCO3HABaTh OIMACHOCTb JUIsl JIMYHOCTH U 0OIIecTBa
pacnpocTpaHeHuss BpPEJOHOCHOW HH(OpManuu, B TOM  UHUCIE
9KCTPEMHCTCKOIO U TEPPOPUCTHUECKOTO XapaKTepa

1.8

[ToHuMaTh CTPYKTYpY aJipecoB BeO-pecypcoB

1.9

Hcnonn3oBarh COBPCMCHHBIC CCPBHCHI I/IHTepHeT'KOMMYHI/IKaHI/Iﬁ

1.10

Cobmonath TpeOoBaHMsl 0O€30MacHOM AKCIUTyaTallUM TEXHUYECKUX
CpeICTB HMH(DOPMALMOHHBIX W KOMMYHHKAI[MOHHBIX TEXHOJIOTHA,
coOr0AaTh CEeTeBOM 3TUKET, 0a30BbIe HOPMbI UH(POPMAITUOHHON STUKU
U TpaBa mpu paboTe C MPUIOKEHUSIMH Ha JIOOBIX YCTPOHCTBaX W B
Wnrepuere, BeIOMpaTh 0€30MacHbIC CTPATETUU MTOBEJICHUS B CETH

1.11

HpI/IMeHHTL MCTO/bI HpO(bI/IJ'IaKTI/IKI/I HCTaTUBHOI'O BJIHUAHUA CPCIACTB
I/IH(I)OpMaI_[I/IOHHHX U KOMMYHUKAIIHOHHBIX TEXHOJIOTUH Ha 310pOBbLC
IMOJIB30BATCIIA

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

2.1

KoaupoBate U nekoaMpoBaTh COOOIICHUs MO 3aJaHHBIM IpaBUJIaM,
JEMOHCTPUPOBaTh IOHUMAHUE OCHOBHBIX IPUHIMIIOB KOJUPOBAaHUS
MH(QOPMAIMK Pa3IMIHON NPUPOJIBI (TEKCTOBOM, rpaduIecKoi, ayino-)

2.2

CpaBHI/IBaTL JJINHBI COOGHlCHHﬁ, 3aIllMCAHHBIX B  Pa3JIMYHBIX




an(aBUTaX, ONMEPUPOBATH CIUHHUIIAMU U3MEpPEHUs] MH()OPMAITMOHHOTO
00BEMa U CKOPOCTH Mepeau JaHHBIX

OneHuBaTh W CpaBHUBATh pa3Mepbl TEKCTOBBIX, TI'padUUIECKUX,

2.3 . .
3BYKOBBIX (paiiji0B M BHJIeO(ailioB
3 ITo reme «MHGpOPMAITMOHHBIE TEXHOJIOTHID)
[IpencraBnsTe  pe3ynbTaThl  CBOEW  JIEATETBHOCTH B BHJIE
3.1 CTPYKTYPUPOBAHHBIX WJUTFOCTPUPOBAHHBIX JIOKYMEHTOB,
MYJIBbTUMEIUMNHBIX PE3CHTAIUN
8 KUIIACC
Kona .
T —— IIpoBepsiemble HPe)IMETHbIe pe3yabTaTbl 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI'0 00111eTr0 00pa30oBaHus
pe3yJabTara
1 ITo Teme «TeopeTndeckne 0CHOBBI HHPOPMATHUKIY
11 [TosicHsiTh Ha TpUMEpax pa3Iuyus MEXKAYy [MO3UIMOHHBIMA U
HETO3UIIMOHHBEIMH CUCTEMAMH CUHCIICHUS
3anuchiBaTh U CpaBHUBATh leible yncia oT 0 no 1024 B pa3nuyHbIx
1.2 TO3UIIMOHHBIX CHUCTEMax CUYUCIeHUs (¢ ocHoBaHmsiMu 2, 8, 16),
BBITIOJTHATE apr(METHUECKHUE OTIEpaIH HaJl HUMH
13 PackppiBaTh ~ CMBICT  TIOHATHH  «BBICKA3bIBAHUE»,  «JIOTHYECKas
OTIEPALIHS, «WIOTHISCKOE BHIPAKECHUEC)
3anuchIBaTh JOTUYCCKUE BBIPAKEHUS C UCTIOJIH30BAHUEM JTU3BIOHKIINH,
KOHBIOHKIIMM ¥ OTPHUIIAHUS, OMNPEACNSATh HCTHHHOCTH JIOTHYECKHX
1.4 BBIPAKEHUH, €CJIM U3BECTHBI 3HAYEHUS UCTUHHOCTU BXOJSIIUX B HETO
MEPEMEHHBIX, CTPOUTH TAOMWUIBI WMCTUHHOCTH [UIS  JIOTHYECKHX
BBIPAKCHUI
2 [To Teme «ANTOpUTMBI U TPOTPAMMHUPOBAHHUEY
PackppiBaTh ~ CMBICT  TIOHSATHH  «HCTIOJHUTEIBY,  «AJITOPUTM,
2.1 «IporpaMmay, TIOHHMas pasHUIy MEXIy YHOTpeOJeHHuEM 3THUX
TEPMHUHOB B OOBIJICHHOM peur U B HH(POpMaATHKE
29 OnuchIBaTh aArOPUTM PELICHUS 3a/a4d Pa3IMYHBIMUA CIOCOOaMH, B
' TOM 4YHCJIE€ B BUJE OJIOK-CXEMBI
CocTaBnisTh, BBINOJHATH BPYYHYI0 M Ha KOMIIBIOTEpE HECIOXKHBIE
2.3 QITOPUTMBI C UCIOJIF30BAaHUEM BETBJICHHUM U IUKIOB JUISl YIPaBICHUS
HCIOIHUTEIAMH
Hcnonp30BaTh KOHCTaHTBI W TIEPEMEHHBIC Pa3UYHBIX  THIIOB
2.4 (4HUCIOBBIX, JIOTUYECKUX, CHUMBOJIBHBIX), a TaKXKe COJepKallue HuX
BBIPa)XKEHUS], HCIOJIb30BATh ONEpaTOp MPUCBANBAHMS
o5 Hcnonb3oBate mpu pa3paboTKe MpOrpamMMm JIOTUYECKUE 3HAYEHUS,
ONepalK U BBIPAXKEHUSI C HUMU
AHanM3upOBaTh NPEIJIOKEHHBIE AJITOPUTMBI, B TOM YHUCJIE ONPEIEIIATh,
2.6 KaKue pe3ynbTaTbl BO3MOXHBI MPH 3aJaHHOM MHOYKECTBE HCXOJHBIX
3HAUCHUH
27 Co3maBaTh M OTJ@XHUBaTh MPOTPaMMbl Ha OJHOM M3  SI3bIKOB

nporpammupoBanus (Python, C++, Tlackans, Java, C#, IlIkosbHbIi




AnroputMuueckuii  S3bIK), peanusyrolue HECIOXKHBIE aITOPUTMBI
00pabOTKM YHCIOBBIX JIAHHBIX C HCIOJb30BAHUEM IMKIOB H
BETBJICHUH, B TOM YHUCJIE PEeaU3YIOlKe MPOBEPKY JACTUMOCTH OJHOTO
LIEJI0T0 YMCIIAa Ha JPYroe, IPOBEPKY HATypaJIbHOTO YKMCIIa HA IPOCTOTY,
BBIICTICHUS IIM(P U3 HATYPAITBLHOTO YHCIIa

9 KNIACCA

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NMpeaAMETHBLIC PE3YyJbTAaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTeJ'leOﬁ nporpaMmbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1

[To reme «lludpoBas rpaMOTHOCTH

1.1

Hcnonb3oBath COBpEMEHHbIE HWHTEPHET-CEPBHUCHI (B TOM 4HCIIE
KOMMYHHKAIITMOHHBIC  CCPBUCHI, oOrauHbIE XpaHWJviia JaHHBIX,
OHJIaH-TIpOTpamMMbl (TEKCTOBbIE M TpaHUuecKue pelaKkTOpbl, CpPeibl
pa3paboTKK) B yueOHOM M MOBCETHEBHOM NIEATETLHOCTH

1.2

[IpuBoauTs  TpUMEPHI  HWCIOJB30BAHUA  T'eOMH(GOPMAIIMOHHBIX
CEpBHCOB, CEPBUCOB TOCYAAPCTBEHHBIX YCIYr, 00pa30BaTEIbHBIX
cepBucoB HTepHETa B yueOHOW M MOBCETHEBHOM AESATETHHOCTH

1.3

Hcnonp3oBaTh pa3nuyHble CpPEACTBA 3allUTHl OT BPEIOHOCHOTO
MIPOTPAMMHOTO 00ECTICUCHHSI, 3alTUIIATh TIEPCOHATHHYIO HH()OPMAITHIO
OT  HECAaHKIIMOHMPOBAHHOTO  JIOCTYyIa H  €ro  IOCIEACTBUI
(pasriamieHusi, TOIMEHBI, YTpaThl TaHHBIX) C YYETOM OCHOBHBIX
TEXHOJIOTHYECKAX M  COLHAIBHO-TICHXOJIOTUYECKUX  aCIEKTOB
WCTIONb30BaHUsl ceTh VHTepHeT (cereBas aHOHMMHOCTB, HH(POBOI
Cllefl, ~ ayTeHTHYHOCTh CYOBEKTOB M PECypCOB,  OIACHOCTh
BPEIIOHOCHOTO KOJIa)

1.4

Pacnio3HaBaTh TONBITKM W TpPEAYNPEXKIaTh BOBJICUCHHE ce0s U
OKpPYXKAIOIIUX B JIECTPYKTUBHBIC W KPHUMHUHAIbHBIC (DOPMBI CETEBOM
AKTUBHOCTH (B TOM YHCJIe KHOSPOY/UIMHT, (DUIIIUHT)

ITo reme «TeopeTnueckue OCHOBBI HH(POPMATUKID)

2.1

P ACKPbIBATb CMBICJI MMOHATHH «MOICIIb», «MOJACIINPOBAHUC),
OIIPCACIIATh BHUIBI MOI[@J'ICI‘/'I, OOCHUBATh AaACKBATHOCTb MOJICIIN
MOJCIINPYCMOMY 06’LCKTy " OCJsIM MO ACIIMPOBAHUS

2.2

Hcnonb3oBath rpadsl U 1epeBbs Ui MOJCIHUPOBAHUS CUCTEM CETEBOI
U MepapXu4ecKoi CTPYKTYphl, HAXOIUTh KpaTuallluuii myTh B rpade

[To Teme «ANTOPUTMBI U IPOTPAMMHUPOBAHUE)

3.1

Pa30uBath 3alau Ha noa3azavyu, COCTABJIATH, BBIIIOJIHATH BPYYHYHO U
Ha  KOMIIBIOTEPE  HECJIOXHBIC  aJIrOPUTMBI C  HUCIOJIB30BAHUCM
BeTBJ'IeHHfI, IMUKJIOB U BCIIOMOT'aTCJIbHBIX AJITOPUTMOB JIS1 YIIPABJICHUA
HUCIIOJTHUTCIIAMHA

3.2

CocTaBnsaTh M OTJIAXKUBATh MPOrpaMMBbl, PEATU3YIOLIUE TUIIOBBIE
QITOPUTMBI  OOpPa0OTKM  YMCJIOBBIX  IOCIENOBATEIbHOCTEH — MIIU
OJTHOMEPHBIX YHCIOBBIX MAacCHBOB (IMOMCK MaKCHMyMOB, MUHUMYMOB,
CYMMBl WIHM KOJHMYECTBAa HJIEMEHTOB C 3a/JlaHHBIMH CBONCTBaMH) Ha
OJTHOM W3 sI3bIKOB mporpammupoBanus (Python, C++, Ilackans, Java,
C#, llIkosibHBIA ANTOpUTMUYECKUH SI3BIK)




ITo Teme «MHPOPMAITMOHHBIE TEXHOJIOTHID)

4.1

BeiOupats cmoco0® mpeacTaBiIeHUS JaHHBIX B COOTBETCTBHH C
MOCTABJICHHOW 3ajaveid (TaOmuIpl, cCXeMbl, Tpaduku, AUarpamMMmbl) C
WCIOJIb30BAHUEM  COOTBETCTBYIOIIUX  IMPOTPAMMHBIX  CPEJICTB
00pabOTKN JaHHBIX

4.2

Hcnonb30BaTh 37€KTPOHHBIE TaOMUIBI A 00pabOTKM, aHanu3a M
BU3YaJHM3allMd YWCIIOBBIX JAHHBIX, B TOM 4YHCJE C BBIJICICHUEM
IWanazoHa TaONMMIbI W YIOPAJOYMBAaHHEM (COPTHPOBKOH)  €ro
3JIEMEHTOB

4.3

Co3naBaTh W NPUMEHATh B 3JCKTPOHHBIX TaOIHMIax (GOpMynbl JUis
pacuéroB ¢ UCMOJIb30BAHUEM BCTPOCHHBIX apU(PMETHUECKUX (YHKIUN
(cymMupoBaHME€ U TOACYET 3HAYEHUN, OTBEYAIOIIMX 3aJaHHOMY
yCIIOBUIO, cpeAHee apu(MeTH4YecKoe, MOHUCK MaKCUMaJIbHOTO W
MHUHUMAJIBHOTO 3HAYEHMsI), AOCOFOTHON, OTHOCUTEIILHOU, CMEIIaHHOM
ajzipecanyu

4.4

Hcnons30BaTh OJICKTPOHHBIC Ta6J'II/IIII)I JUIA YHUCJIICHHOTO
MOJCIUPOBAHUSA B IMTPOCTHIX 3aJa4ax M3 Pa3HbIX y‘IG6HBIX MpeaAMCETOB




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

7 KJIACC

Kox

HpOBepﬂeMblﬁ JIEMECHT COACPKAHUA

1

udposas rpaMOTHOCTD

1.1

KomnbroTep — yHuBepcallbHOE BBIUMCIMTEIBHOE YCTPOICTBO, paboTaroliee 1o
nporpamMme. THIIBI KOMIBIOTEPOB: MEPCOHAIBHBIE KOMIBIOTEPHI, BCTPOCHHBIC
KOMITBIOTEPHI,  CYNEPKOMIIBIOTEPHl.  MoOWibHBIE — ycTpoiicTBa.  TexHHKa
0€30MacHOCTH ¥ MpaBHJia pabOThl HA KOMIIBIOTEPE

1.2

OcHOBHBIE KOMIIOHEHTHI KOMIIbIOTEpa W UX HazHadeHue. IIpoueccop.
OnepatuBHas W JIOJTOBpPEMEHHas MaMsTh. YCTpOilcTBa BBOJa U BBIBOJA.
CeHcopHbII BBOJ, JaTYUKU MOOWIJIBHBIX YCTPOMCTB, CpeACTBa OMOMETPUUYECKON
ayTeHTUPHUKAIUU

1.3

Wcrtopus pa3BuTHs KOMIIBIOTEPOB M MporpammHoro obecrneueHus. IlokoneHus
KoMrploTepoB.  COBpeMEHHbIE  TEHJCHIMH  PAa3BUTUS  KOMIIbIOTEPOB.
CynepkomMnbrorepsl. IlapannensHpie Beruncienus. [lepcoHanbHbI KOMIIBIOTED.
[Ipouieccop u ero xapakTepUCTUKH (TakToOBas 4acTOTa, pPa3psIHOCTD).
OrnepaTuBHas namsATh. JlonroBpemMeHHast MaMsTh. Y CTPOMCTBA BBOJA M BBIBOJA.
OO0BEM XpaHUMBIX JaHHBIX (OTepaTUBHAS MMaMATh KOMIIbIOTEPA, )KECTKUI JUCK U
TBEPAOTENbHBI HAKOMUTENb, IMOCTOSHHAS MaMsiThb CMapTPoOHa) U CKOPOCTh
JOCTyNA JJIs pa3JINYHbIX BUJIOB HOCUTEIEH

1.4

[IporpammuOoe  oOecrmieueHre  KOMIbIOTEpa. [IpuKiIagHOE  MPOTrpaMMHOE
obecrieueHue. Cucremnoe MIPOrpaMMHOE obOecrieueHue. Cucremsl
nmporpaMmupoBaHus. [IpaBoBasi oxpaHa mporpamMM M JaHHBIX. becruraTHele u
YCIIOBHO-OecIuiaTHbIe TTporpaMmMbl. CBOOOIHOE IPOTpaMMHOE 00eCTICUCHHE

1.5

®aiinel 1 nanku (katanoru). Tumbl ¢aitnoB. ColicTBa (aiiyioB. XapakTepHbIC
pa3mepbl (aiiJioB pa3MYHBIX TUIIOB (CTpPAaHWIA TEKCTa, JJICKTPOHHAs KHUTA,
dhoTorpadusi, 3aUCh IECHU, BUICOKIIHIL, TOJTHOMETPAXHBIN (DUITHM)

1.6

[Ipunuumer noctpoeHus: ¢ainoBeix cucreM. I[losHoe wums daina (mankw,
karanora). [Iyre k ¢aiiny (marnke, KaTajaory)

1.7

daiinoBeiii MeHeKep. Pabora ¢ daitnamMu u mankamu (Karajoramu): CO3/IaHHE,
KOTIMPOBAaHUE, TIepeMeIleHHe, MePESUMEHOBAHNE U yralieHHe (ailyioB U IMarok
(xaranoros). [Touck ¢aiioB cpecTBaMu ONEPaAUMOHHON CHCTEMBI

1.8

ApXI/IBaI_H/IS[ JaHHBIX. Mcronp30BaHue IIporpaMm-apxXuBaTopoB

1.9

KommbroTepHbie BUPYCHl U IpYrHe BPEIOHOCHBIE MporpaMmbl. [Iporpammer st
3alUTHI OT BUPYCOB

1.10

O6benunenne KomnbloTepoB B ceThb. CeTh MHTepHeT. BeOG-cTpanuna, BeO-caiT.
Crpykrypa anapecoB BeO-pecypcoB. bpaysep. IlouckoBbie cucremsl. I[louck
uHbOpMAallMU TO KIIOYEBBIM CJIOBaM U MO H300pakeHuo. JloCTOBEpHOCTH
uH(bopMaInu, moaydeHHol u3 Muarepuera

1.11

COBpeMeHHLIe CCPBHUCHL I/IHTepHeT'KOMMYHI/IKaHI/Iﬁ

1.12

CeTteBoii 3THKET, 6a30BbIe HOPMBI HH(POPMALIMOHHON 3TUKHU U IpaBa MpH padoTe
B cetu MHTepHeT. CTpaTeruu GezomnacHoro nosejieHus B IHTepHeTe

Teopernueckne 0CHOBBI HHQOPMATHKH

2.1

Wudopmanust — 01HO U3 OCHOBHBIX MOHATHI COBpeMeHHOH Hayku. MHpopmanus
KaK CBEJEHUS, NMpeHa3HAYCHHbIE JJIs1 BOCHPUATHUS YEJIOBEKOM, M MH(pOpMaLuUs
KaK JJaHHbIe, KOTOPbIE MOTYT ObITh 00pab0OTaHbI ABTOMAaTU3UPOBAHHON CUCTEMOM




2.2

JIMCKPETHOCTh JaHHBIX. BO3MOXHOCTH OMUCAHUS HEMPEPHIBHBIX OOBEKTOB M
MPOIIECCOB C MOMOIIBIO JAUCKPETHBIX NaHHBIX. MH(OpMaoHHbIE MPOLECCH —
MIPOIIECCHI, CBA3aHHBIE C XpaHEHHEM, PEOOpa30BaHUEM U NEepeaucii TaHHBIX

2.3

CumBon. Andasur. MomHocts andasura. PaznooOpazue s36IK0B U angaBUTOB.
EcrectBenHble u QopManbHble S3BIKA. AJI(AaBUT TEKCTOB Ha PYCCKOM SI3BIKE.
JBonunbiii andasut. KonmdecTBO BCEBO3MOXKHBIX CIIOB (KOJOBBIX KOMOWHAIIWIA)
¢ukcupoBaHHOW JMHBI B 1BoM4yHOM andasute. [IpeoOpazoBanme THOO0TO
anaBuTa K JBOMYHOMY. KonmmuecTBO pa3nuyHbIX CIOB (PUKCHPOBAHHOHN [UTMHEI B
andasure onpenenéHHON MOIITHOCTH

2.4

KoaupoBanue cuMB0JIOB 0HOTO andaBuTa C IOMOILBIO KOJOBBIX CIOB B JPYroM
andaBuTe, KOJ0Bask TaOINIIA, TEKOTUPOBAHUE

2.5

JBonunblii kox. IlpencraBieHue [OaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B
JIBOUYHOM aipaBuTE

2.6

NudopmanronHslii 00b€M JaHHBIX. BUT — MUHMMasbHas €IUMHHIA KOJIMYECTBA
nHpopmanuy — IBOMYHbIN pa3psj. baiit, kunoOaiiT, Merabait, rurabaiT

2.7

CkopocTh mepenaud JaHHBIX. EJWHUIBI  CKOPOCTH TEpeladd  JIaHHbBIX.
Hckaxxenue nHpopMaIuu npu nepegaye

2.8

Konnposanne tekctoB. PaBHOMepHBI kon. HepaBHomepnsiii koa. Koanposka
ASCIl. BocemubutHbie xomupoBku. llonstne o xomupoBkax UNICODE.
JlexonupoBaHue  COOOIIEHHMH C  HCIOJIb30BAHUEM  PAaBHOMEPHOTO U
HepaBHOMepHOro koja. MHpopmanoHHbIil 00BEM TEKCTa

2.9

OOmiee mpencraBieHHe O MUGPOBOM NPEACTABICHUU AayIUOBU3YAIbHBIX H
JIpYrux HemnpepbiBHbIX JaHHbIX. KonumpoBanue 1nBera. lIBetoBhle Mozenu.
Mogens RGB. I'nyouna koguposanwus. [lanmurpa

2.10

PactpoBoe m BekTOpHOE TmpeiacTaBieHUEe u3o0pakeHuit. [lukcens. OneHka
nHpOpMaMOHHOTO  00BEéMa  rpadMyecKUx  JaHHBIX JUISI  PacTPOBOTO
n300pakeHUs
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KomupoBanue 3Byka. Paspsanocte u uvactora aumckperusanuu. KommdecTBo
kaHainoB 3amucu. OIleHKa KOJIMYECTBEHHBIX IapaMETPOB, CBA3aHHBIX C
IPEJICTAaBICHUEM U XpaHEHHEM 3BYKOBBIX (DaiisioB

HNudbopmanrionHbie TEXHOJIOTUN

3.1

TekcToBbIe TOKYMEHTHI M MX CTPYKTYPHBIC 3JIEMEHTHI (CTpaHUIla, ab3all, CTPOKa,
CJIOBO, CUMBOJT)

3.2

TekcToBBI TpoIlecCCOpP — HWHCTPYMEHT CO3/aHus, PEJaKTUPOBAHUS U
tdhopmatupoBanus TekcToB. [IpaBuna Habopa TekcTa

3.3

PenaktupoBanue tekcra. CpoiictBa cumBoiioB. Ilpudrt. Tuner mpudTos
(pyOnennle, c 3aceukamu, MoHOIIMpHHHBIE). [lomyXupHOE U KypCHBHOE
HauepTanue. CBoiicTBa a03aleB: TpaHUIbl, a03alHbIl OTCTYyN, HHTEpBa,
BbIpaBHUBaHKEe. CTuieBoe hopMaTupoBaHUe

3.4

CrpykrypupoBanue uHPOpMAlUM C TOMOIIBIO CHOUCKOB W  TaOmHIL.
MHuoroypoBHeBble CTUCKU. JJoO6aBneHue TabIHIl B TEKCTOBBIE JOKYMEHTBI

3.5

BceraBka m300pakeHHiI B TeKCTOBble JOKYMeHThl. OOTekaHue H300paKeHUH
TEKCTOM. BKiIroueHre B TEKCTOBBIM JJOKYMEHT AUarpamm U Gopmyi

3.6

[TapameTpel cTpaHuubl, Hymepanus crpaHul. JloOGaBneHne B JOKYMEHT
KOJIOHTUTYJIOB, CCBUIOK

3.7

IIpoBepka npaBonucanus. PaccraHoBka nepeHocoB. 1'0710COBOM BBOJ TEKCTa.
OnTnueckoe pacno3HaBanue Tekcra. KommnbrotepHslil nepesoa. McnonszoBanue




cepBHCOB ceTu MHTEepHET st 00pabOTKH TeKCTa

3.8

3HaKOMCTBO C  rpaduyeckMMH  peJakTopamMu.  PacTpoBble  pUCYHKH.
Hcnonbs3oBanue rpaguuecKiux MPUMHUTHBOB

3.9

Onepaiun  pelakTUpOBaHus Tpapuyeckux OOBEKTOB, B TOM YHCIE IH(PPOBBIX
dororpadmii: m3MeHeHUEe pasmepa, oOpe3ka, IMMOBOPOT, OTpaKEHHE, pPadboTa C
oOnactaMu  (BBIJETIEHUE, KOIMPOBAHUE, 3aJIMBKA I[BETOM), KOPPEKLUS LBETA,
SIPKOCTH ¥ KOHTPACTHOCTH

3.10

Bekropnass rpaduka. Co3gaHue BEKTOPHBIX PHUCYHKOB  BCTPOCHHBIMHU
CPEICTBAMHU TEKCTOBOI'O IPOLIECCOPa WKW JAPYrUX HporpaMM (MPUIIOKEHUH).
JloOaBneHre BEKTOPHBIX PUCYHKOB B JIOKYMEHTBI

3.11

[ToaroroBka MynbTUMEeIUUHBIX mNpe3eHTarmil. Cnaiin. JloOaBinenue Ha criaiija
TeKCTa 1 n300paxeHuit. Pabota ¢ HECKOIBKUMU CllaiiaMu

3.12

JloGaByienne Ha claii] ayTM0oBU3YyaIbHBIX JaHHBIX. AHMMAIus. [ unepcchuIku

8 KJIACC

Kon

IIpoBepsieMblii 3JIEeMEHT COJePKAHUS

1

TeopeTnueckre 0CHOBBI HHPOPMATHKU

1.1

Heno3unmonHesle ¥ MO3ULMOHHBIE CUCTEMBI cuucieHus. AndaBut. OcCHOBaHUE.
Pa3pépHyTas Qopma 3anucu uncna. IlepeBox B AECATHUHYIO CHCTEMY YHCEIl,
3aMMCaHHbIX B APYTUX CUCTEMAX CUMCICHMSI

1.2

Pumckas cucremMa CUHCICHHS

1.3

JIBonunas cuctema cuucienus. [lepeBon nensix yucen B npenenax ot 0 qo 1024
B JIBOMYHYIO CUCTEMY cuncieHus. Bocbmepuunas cucrema cuncienus. [lepeBos
YUCeT M3 BOCBMEPUYHOW CHUCTEMBI B JBOWUYHYIO M JACCITHYHYIO CHCTEMBI H
oOparno. IllectHammarepuyHasi cuctemMa cumciaeHus. IlepeBox dwcen wu3
MIECTHAAIATEPUYHON CHCTEMbl B JIBOMYHYIO, BOCBMEPUYHYIO U JIECATUYHYIO
CUCTEMBI U 0OpaTHO

1.4

ApI/I(bMeTI/ILIeCKI/Ie OoIIcpal B I[BOI/I‘IHOI‘/'I CHCTEME CUUCIICHUA

1.5

Jlormueckre  BbICKa3biBaHus.  Jlormyeckue  3HAUEHUS  BBICKA3bIBAHMIA
DneMeHTapHble U COCTaBHBIE BbICKa3biBaHUsS. Jlormueckue omepanuu: «m»
(KOHBIOHKIIUS, JIOTHUECKOE YMHOXXEHHE), «WIN» (JAU3BIOHKIUS, JOTHYECKOe
CIIOXEHHE), «He» (Jorudeckoe oTpuilanue). [Ipuopurer noruueckux omneparui.
Omnpenenenre HMCTUHHOCTH COCTABHOTO BBICKA3bIBaHUSA TPU  HM3BECTHBIX
3HAYEHUSX UCTUHHOCTHU BXOJISIINX B HETO 2JIEMEHTAPHBIX BHICKA3BIBAHUN

1.6

Jlornueckue BbIPAKCHHU . HpaBI/IJ'Ia 3allMCH JIOTHYCCKUX Bpra)KeHHﬁ. HOCTpOCHI/Ie
Ta6J'II/II_I HCTUHHOCTH JIOTHYCCKUX BLIpa)I(CHI/II‘/'I

1.7

Jlorndueckue sneMeHThl. 3HAKOMCTBO C JIOTHYSCKUMH OCHOBaMHM KOMIIBIOTECpa

AJTOPUTMBI M TPOTPpaMMUPOBAHUE

2.1

Ilonsatue aJIropuTMa. Hcnonaurenu AJITOPUTMOB. A.]'IFOpI/ITM KakKk IIIIaH
YIIPaBJICHUSA HUCIIOJIHUTCIICM

2.2

CaoiictBa anropur™a. CrnocoObl 3alucH adropuT™a (CIOBECHBIN, B BHJIE OJ0K-
CXEMBI, IPOrpaMMa)

2.3

AnropurMuueckue KOHCTpyKUMH. KoHCTpykumsi «cnenoBaHue». JInHeWHbII
anroput™.  OrpaHMYeHHOCTb  JMHEHHBIX  QJITOPUTMOB:  HEBO3MO>KHOCTh
IPENYCMOTPETH 3aBUCUMOCTD NIOCJIEJOBATENIBHOCTH BBIOJHAEMBIX JEUCTBUM OT




HCXOAHBIX JaHHBIX
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KOHCprKL[I/IH «BCTBJICHUC»: IIOJIHAdA UM HCEIIOJHAasA q)OpMLI. Brinmonnenue wu
HCBBLIINIOJIHCHHUEC YCIIOBHA (I/ICTI/IHHOCTB H JJOKHOCTb BBICK&?;BIB&HPISI). HpOCTBIe u
COCTAaBHBLIC YCJIOBHUSA

2.5

KOHCTPYKIII/UI «(IMOBTOPCHHUEC»: HUKIILI C 3aJaHHBIM YHUCIOM HOBTOpeHHﬁ, C
YCJIOBUEM BBITNIOJIHCHUS, C HCpGMCHHOfI OUKJIa

2.6

Pazpabotka g GopMambHOrO MCHOTHHUTENS AITOPUTMA, MPHBOISAIIETO K
TpeOyeMoMy pe3yibTaTy MpH KOHKPETHBIX HCXOAHBIX JaHHBIX. Pa3paboTka
HECIIOKHBIX alITOPUTMOB C HCIIOJIB30BAaHMEM IUKIOB M BETBICHHU IS
yrpaBiieHUus (OpPMabHBIMH ~ HCIOJHHUTEISIMA. BBITIOTHEHWE —alrOpUTMOB
BPYUYHYIO M Ha KoMITIbloTepe. CUHTaKCHUYECKHE U JIOTHYecKue omuOKu. OTKa3bl

2.7

S3pik  mporpammupoBanus  (Python, C++, Java, C#, IIkosibHbIi
Anropurmuueckuit 3pik). CucremMa NporpaMMHpOBAHUS: PEAAKTOpP TEKCTa
MIPOrpaMM, TPAHCISITOP, OTJIATUUK

2.8

[lepemennas: Tum, wums, 3HaueHue. llenmble, BeIIECTBEHHbIE W CUMBOJIbHBIE
NepeMEHHbIE

2.9

Oneparop mnpucBauBaHus. ApU(PMETHUYECKHE BBIPAKEHUS U TMOPAJIOK HUX
BbIYKcIeHus. Onepanuu ¢ HEeIbIMUA YUCIIaMU: HENOYUCIEHHOE JEJIEHUE, OCTaTOK
ot penenus. [IpoBepka 1eaMMOCTH OTHOTO LIEJIOr0 YKUCIIa Ha IPYyroe

2.10

BerBnenusi. CocraBHble YCIOBHSI (3alMCh JIOTMUECKUX BBIPAXKEHUH Ha
M3y4aeMOoM s3bIKe MporpaMMupoBanusi). HaxoxaeHne MUHUMyMa U MakCHUMyMa
U3 ABYX, TPEX U YETBHIPEX Ynceln. PeleHne kBaIpaTHOrO ypaBHEHUs, HMEIOIIErO
BEILECTBEHHBIE KOPHH
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JlnanoroBas OTJIaJKa MPOrpaMM: MOLIArOBOE BHIMOJHEHHUE, TPOCMOTP 3HAUEHUN
BEJIMYMH, OTJIAJ0YHBIN BBIBOJI, BBIOOpP TOUKU OCTAHOBA

2.12

uxn ¢ ycmoBuem. Anroputm EBKiMza 1711 HaX0XKIEHNS HAaUOOJIBIIIETO 0OIIIETo
JEATENS JBYX HaTypalbHBIX uncell. PazOneHune 3anmvucy HaTypaJibHOTO Yhcia B
MO3UIIMOHHON CHCTEME C OCHOBAaHHWEM, MEHBIIMM WM paBHbIM 10, Ha
OT/CIbHBIC ITUDPHI

2.13

Hukn ¢ nepeMeHHONU. ANTOPUTMBI IPOBEPKHU JIETUMOCTH OJTHOTO LIEJOr0 YHcia
Ha JIpyroe, MpOBEPKU HATYPAJILHOTO YKCia Ha POCTOTY

2.14

OOpaboTka CHMBOJIBHBIX JaHHBIX. CHMBOJIBHBIC (CTPOKOBBIE) TEpEMEHHEIE.
[MocumBosibHaAs 00paboTka cTpok. [logcyér 4acTOTHI MOSBICHHS CHUMBOJA B
cTpoke. Berpoennsie GpyHkImu ass o0paboTKU CTPOK

2.15

OmnpeneneHrue BO3MOXHBIX PE3YyJIbTaTOB pabOThl alropuTMa IpH 3aJaHHOM
MHOECTBE BXOJHBIX JAHHBIX, ONpPEJEJICHHE BO3MOKHBIX BXOJHBIX JaHHBIX,
HOPUBOASALINX K JAHHOMY pe3yibTaTy

9 KVIACC

Kon

ITpoBepsieMblii 3JIEMEHT COACPKAHUS

1

[{udpoBas rpaMOTHOCTH

1.1

I'moGanbHass cerb MutepHer. IP-agpeca y3nmoB. CereBoe XpaHEHHE JaHHBIX.
MeTo/1pl MHIMBHTyaIbHOTO U KOJIJIEKTUBHOTO pa3MelleHns1 HOBOW MH(opMaluy B
Wurepuere. bonpiine naHHble (MHTEpHET-JaHHBIE, B YaCTHOCTH JaHHbIE
COLIMAJIbHBIX CETEH)




1.2

[Monsitue 06 wuHpOpManMoOHHONH Oe30macHOCTH. YTPo3bl HH(POPMALMOHHON
0€30MacHOCTH TIpH padOTe B IIOOATBLHOM CETH U METOMIBI MPOTUBOJACHCTBHS UM.
[IpaBuna Ge3omacHo# ayreHTH(UKAMKA. 3alUTa JTHYHOW MH(DOpPMAIUU B CETH
HNurepner. be3omacHele  crpareruu  1oBeneHuss B cetd  MHTepHer.
[Ipenynpexxaenue BOBICUYECHUS B JECTPYKTUBHBIE M KPUMHHAIBHBIE (DOPMEI
CETEeBOM aKTUBHOCTHU (KHOEpOYTMHT, GUIIKHT U Ipyrue GOpMbI)

1.3

Bunsr nestensHoctn B MHTepHeTe. MHTEpHET-CEPBUCHI: KOMMYHUKALIMOHHBIE
CepBHUCHI (TOYTOBAs CIIY)KOa, BUACO-KOH(EPEHI-CBSI3b U APYIHE), CIPABOYHBIC
CIy’KObI (KapThl, paclUCaHus W JpYyrue), IMOHMCKOBBIC CIYKOBI, CITy>KOBI
OOHOBJIEHHSI TPOrpaMMHOro obOecredeHuss u japyrue ciyx0bl. CepBHCHI
rocygapcTBeHHeIX  yciyr. OOmauneie  xpaHuiuima JgaHHbiX.  CpencTtsa
COBMECTHOM  pa3pabOTKU  JOKyMEHTOB (oHyaiiH-oducsl). [Iporpammuoe
obOecriedyeHHe Kak BeO-CepBUC: OHJIAHHOBBIE TEKCTOBbIE U TIpaduueckue
PEeAaKTOPHI, Cpelibl pa3paboTKU NpOoTrpamMm

TeopeTnueckne 0CHOBbI HHPOPMATHKU

2.1

Mopnens. 3amaun, pemiaeMble ¢ NOMOLIbIO MozenupoBaHus. Knaccupukanun
Mozened. MarepuanbHple  (HaTypHble) U MH(POpPMAIMOHHBIE  MOJEIIH.
HenpepsiBHble 1 guckperHbie Mojenu. Mmuranuonnsle Mozaenu. Hrposbie
Mozend. OLeHKa COOTBETCTBUS MOJIENIM MOJEIMPYEMOMY OOBEKTY U LEJAM
MOJIETTUPOBAHUS

2.2

Tabmuunbie mogenu. Tabnuiia Kak TpeICTaBICHUE OTHOIICHHS

2.3

ba3sl ganabix. OTOOp B TalmMile CTPOK, YAOBJIETBOPSIOMIMX 3aJaHHOMY
YCIOBHIO

2.4

I'pad. Bepmmna, pebpo, myrb. OpHEHTHPOBAHHBIC W HEOPHUCHTHUPOBAHHBIC
rpadsl. Jlimaa (Bec) peOpa. BecoBas marpuma rpada. [nuHa mytm Mexmy
BepmrHamu rpada. Ilouck ontumansHoro mytu B rpade. HauanpHas BepiinHa
(MCTOYHMK) W KOHEYHas BepiIMHAa (CTOK) B OPUEHTUPOBAHHOM Tpade.
Boruncnenue KonmyecTBa ImyTeld B HalpaBJICHHOM allUKINYeCKOM rpade

2.5

HepeBo. Kopens, Bepmmna (y3en), juct, pedpo (ayra) aepeBa. BeicoTta aepesa.
[Momnepeso. Ilpumepsl ucnonb30BaHUs JAepeBbeB. [lepebop BapHaHTOB C
TIOMOIIBIO JIepeBa

2.6

[lonsiThe MareMaTHYecKOW MOJENW. 3ajadyd, pemaeMble C  [TOMOIIBIO
MaTeMaTHYeCKOTO (KOMITBIOTEPHOTO) MO/JICIIMPOBAHUSL. Otinune
MaTeMaTHYeCKOM MOJAEIM OT HATypHOH MOJETM H OT  CJIOBECHOIO
(JIuTepaTypHOTO) OMUCaHUS 0ObEKTA

2.7

OTansl KOMIIBIOTCPHOTI'O MOACIHUPOBAHUA: IIOCTAHOBKA 3aJladd, IIOCTPOCHHUC
MaTeMaTHYECKOM MOACIN, IIporpaMmHas peaiu3anms, TECCTUPOBAHUC,
IIPOBCACHHUEC KOMIIBIOTCPHOI'0O OKCICPUMCHTA, aHAJINW3 €ro pe3ylibTaToB,
YTOYHCHHUC MOJCIIN

AJTOPUTMBI U TPOTpAMMHUPOBAaHUE

3.1

Pa3buenne 3agadd Ha IoA3aaaydu. CocrapieHne AITOPUTMOB H TIpOorpamMm C
HCIIOJIb30BAHUEM BeTBJ'IeHHfI, OUKIIOB W BCIIOMOTI'aTCJIbHBIX aJITOPUTMOB IS
YIpaBJICHUA UCIIOJIHUTCIICM WUJIN APYTUMHA UCTIOJTHUTCIISIMU

3.2

Tabnuunble BenuuuHbl (MaccuBbl). OmHOMepHble MaccuBbl. (CocCTaBlieHHE U
OTNaJKa TMpPOrpaMM, pPEaTU3YIOIIUX THUIOBBIE aJITOPUTMBI  00pabOTKH
OJTHOMEPHBIX YHUCIIOBBIX MAacCCHUBOB, Ha OJHOM M3 SI3BIKOB MPOTPAMMHPOBAHHS
(Python, C++, Ilackams, Java, C#, IlIkoibHbIii AJNTOPUTMUYECKHN SI3BIK):
3alMOJHEHHE YHCIOBOTO MACCHBA CIyYallHBIMHM YHCIAMH, B COOTBETCTBHH C




dbopmynolt wim myTéM BBOJA YHCEN, HAXOXKJICHUE CYMMBI 3JIEMEHTOB MAacCHBA,
JMHENHBIN TIOUCK 33/1aHHOTO 3HAaYEHMsI B MAaCCUBE, MTOACUYET 3JIEMEHTOB MAaCCUBA,
YIOBJIETBOPSAIOLUIMX  3aJaHHOMY YCJIOBHMIO, HAXO0XJACHHE MHUHUMAJIbHOIO
(MakcuManbHOrO) 35eMeHTa MaccuBa. CopTHpOBKa MaccuBa

3.3

OO0paboTka NOTOKA JAHHBIX: BBIYHUCICHHE KOJIWYECTBA, CYMMBbI, CPEIHETO
apu(METHIECKOTO0, MUHUMAIFHOTO M MAaKCHMaJIbHOTO 3HAYECHHUS 3JIEMEHTOB
IIOCJIEA0BATENbHOCTH, YAOBIECTBOPSIIONINX 33JaHHOMY YCIOBHUIO

3.4

VYnpasnenne. Curnan. OOpaTtHas cBsi3b. [lonydeHue CUTHANIOB OT LU(PPOBBIX
JaTYUKOB (KacaHWs, pacCTOSIHMS, CBeTa, 3Byka u jpyroro). [Ipumepsl
HCIIOJIb30BaHUA  MPUHOHUIIA 06paTHOI>'I CBiA3U B CUCTCMAax  yIpaBJICHUSA
TEXHUYECKUMHU YCTpPOWCTBAMU, B TOM 4YHUciIe B poboroTexHuke. IlIpumepst
POOOTH3UPOBAHHBIX CUCTEM (CHCTEMA YIPABIIEHUS IBUKEHUEM B TPAHCIIOPTHOU
CHCTeME, CBapodYHas JIMHUS aBTO3aBOJA, AaBTOMATH3MPOBAHHOE YIIPABJICHHUE
OTOTUIEHHMEM JIOMa, AaBTOHOMHAs CHUCTEMa YIPAaBJICHHUS TPAHCIIOPTHBIM
CPEJICTBOM U JPYTUe€ CUCTEMBI)

WNHdopmanioHHbIE TEXHOJIOTUH

4.1

[Tonsite 00 31eKTpOHHBIX TaOnuuax. TUIBl JTaHHBIX B sYEHKAX 3JIEKTPOHHOM
tabmuipl. PenaktupoBanne u popmatupoBanue tadnuil. Berpoernsie GyHKIMHA
JUId TIOMCKa MaKCMMyMa, MHUHHMYMa, CYMMbl U CpPEAHEr0 apu(pMETHYECKOro.
CopTtupoBka JaHHBIX B BBIJICJICGHHOM Juana3oHe. IlocTpoeHue mauarpamm
(rucrorpamma, KpyroBas AuarpamMma, TodeyHas auarpamma). Bpibop Ttuma
JarpamMmsl

4.2

[IpeobOpazoBanue dopmyn mpu kKonupoBaHuu. OTHOCUTENNBbHAS, aOCOJIOTHAS
CMeIIaHHas afpecanus

4.3

YcinoBHBIE BBIUUCIICHUS B 3JEKTPOHHBIX Tabiumax. CyMMHpPOBaHHE W TOACYET
3HAYCHHM, OTBEYAIONIUX 3aJaHHOMY ycioBHui0. OOpaboTka OOJBIIMX HAOOPOB
JTaHHBIX. UMCIICHHOE MOICTMPOBAHUE B AJIEKTPOHHBIX TAOIHIIAX

4.4

Ponp mHbOpMAaLIMOHHBIX TEXHOJOTHH B Pa3BUTHU 3KOHOMUKH MHUpA, CTPAHbI,
peruona. OTkpbIThIe OOpa3oBaTenbHble pecypcebl. llpodeccun, cBsizaHHbIE C
uHbOpMAaTUKON ¥ HMHOOPMALMOHHBIMU  TEXHOJIOTUSAMHU:  BeO-Au3aiiHep,
OPOrPaMMHUCT,  pa3pabOTUMK  MOOWJIBHBIX  NPUJIIOKEHUHM, TECTUPOBIIUK,
aApXUTEKTOp MPOTPaAaMMHOI0 OOecreueHus, CHEIHUATUCT [0 aHAIU3y JaHHBIX,
CUCTEMHBIH aJIMUHUCTPATOP




INPOBEPAEMBIE HA OI'D 110 UH®OPMATUKE TPEBOBAHUA K
PE3YJIBTATAM OCBOEHHS OCHOBHOM OBPA30OBATEJIbHOM ITPOTPAMMBI
OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBepPsieMOro
TpeOOBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0230BOr0 YPOBHSI 0CBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NPOrpaMMbl OCHOBHOI0 0011ero odopazopanusi Ha ocHoBe PI'OC

1

3HaTh (IOHUMATBD)

1.1

Bnanenne OCHOBHBIMH TOHATUSAMH: HWHpOpManus, Iepenaya,
XpaHeHue U 00paboTka MHPOPMAILMH, aNTOPUTM, MOJENb, ITUPPOBOI
NPOIYKT M WX UCHOJB30BaHME U1 pelIeHHs Y4eOHBIX H
MIPaKTUYECKUX 33734

1.2

BJ'IaI[eHI/Ie MOHATUAMMU: BBICKA3bIBAHUC, JIOTHUYECKaAsd  OIcpanus,
JIOTUYCCKOC BBIPAKCHUC

Ymers

2.1

YMeHue omnepupoBaTh €IUHHUIIAMH H3MEpPEHHs HH(OPMAIMOHHOTO
00bEMa M CKOPOCTH TIEpeIavul JAHHBIX

2.2

YMeHue 3anuchiBaTh M CpaBHHMBaTh Lesble yucina ot 0 go 1024 B
Pa3IMYHBIX TTO3UIIMOHHBIX CHCTEMAX CUHUCIICHUSI C OCHOBAHUSIMU 2, 8,
16, BBITIOJTHATH apU(PMETHISCKHE OTIEPAIIUH HAJl HUMHU

2.3

YMeHme KOOUpOBaTb M ACKOAWPOBATH COO6H.[€HI/I$[ 110 3aJaHHbIM
MpaBWiiaM; [OHUMAHUE OCHOBHBIX MNPUHLHUIOB  KOIAUPOBAHUS
WH(POPMAIIUK PA3TUIHON MPUPOJIBI: TEKCTOBOH, rpadiIecKoi, ayImuo

2.4

VMenne 3ammchIBaTh JIOTHYECKHUE BBIPAXCHUA C HCIIOJb30BaAHUEM
JU3BIOHKIMHY, KOHBIOHKIHWW W OTPULIAHUA, OIPEACIATH HCTHUHHOCTH
JJOTHYECKUX BBIpﬂ)KCHPIﬁ, €CJIM HU3BCCTHBI 3HAUYCHUSA HNCTHUHHOCTH
BXOJAIIHUX B HETO MEPEMCHHBIX, CTPOUTH Ta6J'II/IHBI UCTHUHHOCTHU IJIsA
JJOTHYCCKUX BBIpa)KeHPIfI; 3alMUMCbIBATh JIOTHYECKHUEC BBIPAXKCHUSA Ha
N3y4a€MOM A3BIKC IIPOIrpaMMHUPOBAHUSA

2.5

YMeHue CcoCTaBisATh, BBINOJHATH BpPYYHYHO M Ha KOMIIBIOTEPE
HECIIOKHBIC ~ QJITOPUTMBI  JUIL  YIPABICHUS  UCIOJIHUTEISAMHU
(Yepenamka, YepTE&XHUK M Jpyrue); co3daBaTh M OTJIAKHBATH
IporpaMMbI Ha OJHOM M3 SI3bIKOB IporpammupoBanus (Python, C++,
[Tackanp, Java, C#, IlkonpHBIA AJNTOPUTMUYECCKUN  SI3BIK),
peanu3yIoIre HECIOKHbIE aJrOPUTMbI OOPAOOTKH YUCIOBBIX TAHHBIX
C HCIIOJIb30BAHHUEM IIMKJIOB M BETBJIICHUN; YMEHHE pa30HUBaTh 3aauu
Ha 10J33/1a41, UCITOJb30BaTh KOHCTAHTHI, IEPEMEHHBIC U BhIPAKEHUS
pa3IUYHBIX  TUIOB  (YHCIIOBBIX,  JIOTHYECKHX, CHMBOJIbHBIX);
aQHAJIM3UPOBATh MPEAJIOKEHHBIA  AITOPUTM, ONPEAENATh, KaKue
pe3yNnbTaThl BO3MOXHBI TPU 33aJaHHOM MHOXECTBE HCXOJHBIX
3HAYCHUH

2.6

YMenue 3amnucarth Ha H3y4YacMOM  A3BIKC TIPOTpaMMUPOBAHUA
AJITOPUTMBI MMPOBEPKU ACITIUMOCTU OJHOIO HEJIOIr0 4YHCJIa Ha APYTOCL,
IMTPOBEPKHU HATYPAJIBHOI'0O 4YHCJIa HA MPOCTOTY, BBIACIICHUA I_[I/I(l)p us3
HATypaJIbHOTO YHCJId, IIOUCK MAaKCUMyMOB, MHHUMYMOB, CYMMBbI
YHCJIOBOM MOCIEI0BATEILHOCTH

2.7

Bragenue ymMeHHEM OpHUEHTHPOBATHCA B HEPAPXUUYECKOU CTPYKType
¢aiinoBoii cuctembl, paboTath ¢ (ailsloBON CUCTEMO MEPCOHAIBHOTO




KOMITLIOTEpa C HCIOJIb30BaHWEM Tpadudeckoro wuHTepdeiica, a
HMMEHHO: CO0371aBaTh, KOIUPOBATh, MEpeMellaTh, MEPEUMEHOBBIBATD,
YIQJIATh ¥ apXUBUPOBATH (PaiiiIbl M KaTaJIOTH

2.8

Brnanenune yMeHUsSMHU U HaBBIKAMU MCIIOJIB30BaHUS HHPOPMAITUOHHBIX
U KOMMYHHKAIIMOHHBIX TEXHOJIOTWH s TIOMCKA, XpaHEHUS,
00pabOTKH U Mepeauu ¥ aHAIN3a PA3IMIHbBIX BIIOB HH(pOpMaImn

2.9

YMeHue BRIOMpaTh CIIOCO0 MPEICTABICHUS JAHHBIX B COOTBETCTBHH C
MOCTABJICHHOM 3a/iadeil (TaOJMIbI, CXeMBbI, TpaduKH, TUArPAMMBI) C
WCIIOJIb30BAHUEM  COOTBETCTBYIOIIMX  IMPOTPAMMHBIX  CPEJICTB
00pabOTKN JAaHHBIX

2.10

YMmenue ¢opmanuzoBaTh U CTPYKTYypUpOBaTh  HMH(OpMAIHIO,
WCTIONB3YSl ODJEKTPOHHBIE Tabmuibl A1 oOpabOTKH, aHaimu3a |
BHU3yalM3allMM YKCJIOBBIX JaHHBIX, B TOM UYHCIE C BBIIEICHUEM
qyana3oHa TaOMUIbl U YNOPSA0YMBAaHUEM (COPTHUPOBKOM) €ro
3JIEMEHTOB; YMEHHUE NMPUMEHSATH B 3JIEKTPOHHBIX Tabaunax (Gpopmyssl
JUIs  pacuy€ToB C  HUCIHOJB30BAaHWEM  BCTPOEHHBIX  (DYyHKIUH,
a0COJIIOTHON, OTHOCUTEIHFHOM, CMEIIAaHHOW aj[pecaliny; UCI0Ih30BaTh
AJIEKTPOHHBIE TAOJIUILIBI U YUCICHHOTO MOJEIHPOBAHUS B MPOCTHIX
3a/1a4ax U3 pa3HbIX Y4eOHBIX IPEIMETOB




IHEPEYEHD 2JIEMEHTOB COJAEPKAHUS, IPOBEPAEMBIX HA OI'D ITO
NH®OPMATHUKE

Kox

HpOBepﬂeMblﬁ JIEMECHT COACPKAHUA

1

udposas rpaMOTHOCTH

1.1

@aiinel 1 manku (katamoru). [IpuHIMNIBI mocTpoeHus (HAMIOBBIX CHUCTEM.
[Momuoe nms ¢aitna (manku). [lyts k daiiny (manke). Pabora ¢ daiinamu n
KaTajoraM CpeiCcTBaMH ONEPAaLlMOHHON CUCTEMBI: CO3/IaHUE, KOIUPOBAHUE,
nepeMeIneHne, MepenMeHoBaHle U yJaleHne (aioB U mamnok (KaTajJoros).
Tunsl ¢aitnoB. CpoiictBa (aiinos. Paitnoseiii MeHemxkep. Ilonck ¢aiinos
CPEJCTBAMH OIEPAlMIOHHON CHCTEMBI

1.2

O6benunenne kKoMibioTepoB B ceTh. Cetb MuTepHer. Beb-cTpanuiia, Beo-
cait. CTpykTypa aapecoB BeO-pecypcoB. bpaysep. IlonckoBbie CHUCTEMBI.
[Touck wHopManuMu 1O KIOYEBBIM CJIOBaM M MO H300pa)KeHHIO.
HoctoBepHocTh nHbOpMaINK, otyaeHHon u3 UutepHera. |P-anpeca y37108B.
CeTeBo€ XpaHEHHE TAHHBIX

TeopeTnueckre 0CHOBbI HHPOPMATHKU

2.1

JIMCKPETHOCTh TaHHBIX. BO3MOXKHOCTH OMUCAHUS HEMPEPHIBHBIX 0OBEKTOB U
MPOIIECCOB C TIOMOIIIBIO JUCKPETHBIX JAaHHBIX.

CumBout. Andasut. MomHocTh andasuta. J(Bonunsiii andasut. KommuectBo
BCEBO3MOXHBIX CJOB (KOJAOBBIX KOMOMHANUWN) (PUKCUPOBAHHOW JUIMHBI B
nBonyHoM andasute. [IpeoOpa3zoBanue mro60ro andaBuTa K JABOHMYHOMY.
KonuuectBo pa3nuyHblXx cIOB (UKCUPOBAHHON JJIUHBI B ajdaBuTe
OnpeaeIEHHON MOIITHOCTH.

KoaupoBanue cuMBOJIOB 0JHOTO anaBUTa C MOMOMIbIO KOJOBBIX CJIOB B
npyroM andaBure, KojoBas Tabnuma, AekogupoBaHue. KoaupoBanue
TekctoB. PaBHOMepHbiii koa. HepaBHomepnswiii kon. Komumpoka ASCII.
BocebmubOutHeie  komupoBku. Ilomstme o komampoBkax UNICODE.
JlexonupoBaHue COOOLIEHUH C  HCHOJB30BaHUEM PaBHOMEPHOTO U
HepaBHOMepHOro koaa. MHdopmannonHsiit 00bEM TekcTa

2.2

NudopmanvonHelii 00bEM JAHHBIX. bBHUT — MUHUMAaNbHAas €IUHUIA
KOJIMYeCTBa WH(GOpPMAIMU — JBOWYHBIA paspsa. EQuHHIBI  U3MEpeHHs
nHdopmarmonHoro oO6wbéMa maHHBIX. but, OaiiT, KuiI0O0aWT, MerabauT,
rurabaiir. CkopocTh TIepeaadyd JaHHBIX. ETUHUIBI CKOPOCTH TIepeaadu
JAHHBIX

2.3

KomupoBanue mBera. IlBetoBrie ™mogenu. Mogaens RGB. I'myOuna
KoaupoBanus. [lamuTpa.

PactpoBoe M BekTOpHOE MpejacTaBicHUe u300paxeHui. ITukcenb. OreHka
UHPOPMAITMOHHOTO 00bEMa rpadHuecKux JaHHBIX JUISI  PAacTPOBOIO
U300paKeHUs

2.4

Koauposanue 3Byka. PaspsanHocts 1 yactoTta 3amucu. KonndecTBo kaHasioB
3aIHCH.

OneHka KOJIMYECTBEHHBIX IApaMETPOB, CBA3AHHBIX C IPEACTABICHUEM H
XpaHEHUEM 3BYKOBBIX (hailiioB

2.5

Heno3uunoHHele W TMO3UIMOHHBIE CHUCTEMbl CUMCIEHHUS. AJ(aBHT.
OcnoBanue. Pa3zpépuyras ¢opma 3anucu umcia. IlepeBon B mecsaTHUHYIO
CHUCTEMY YHCEJ, 3alIMCAHHBIX B JPYTUX CUCTEMAX CUUCIICHUS.

PumMckast cucreMa cuuciaeHus




2.6

JBonyHas cucreMa cuucieHus. IlepeBon nensix uucen B npeaenax ot 0 no
1024 B nBon4HYylO cucTeMy cuucieHus. BocbMepuuHas cuctemMa CUMCICHUS.
[lepeBon uMcen U3 BOCBMEPUYHOM CHCTEMBI B JIBOUYHYIO U JECATUYHYIO
cucteMbl u obparHo. IllectHaanatepuunas cucrema cuucieHus. Ilepeson
yycesl W3 IIEeCTHAALATEPUYHON CHUCTEMbl B JIBOMUHYIO, BOCBMEPUYHYIO U
JECSITUUHYIO CUCTEMbI U 00paTHO. Apu(MeTHUUECKHUE ONepallii B IBOUYHOU
CUCTEME CUMCIICHUS

2.7

Jlornueckne BBICKa3bIBaHMs. Jlormueckne 3HAYEHHWs  BBICKA3BIBAHMIA.
DNeMEHTapHbIE U COCTABHBIC BBICKAa3bIBaHUA. JIOTHMUECKHE OMEpaluu: «u»
(KOHBIOHKITHUS, JIOTHUYECKOE YMHOXEHHUE), «WIH» (IU3BbIOHKIIHS, JOTUYECKOE
CIIOXEHHE), «He» (Jormyeckoe otpuuanue). [lpuopurter noruyeckux
onepanuii. OmnpeneneHHe HCTUHHOCTH COCTABHOTO BBICKA3bIBAHMS, €CITU
W3BECTHBI 3HAYEHUS WCTUHHOCTU BXOJSIIMX B HEr0 3JIEMEHTapHBIX
BbICKa3biBaHuil. Jlormueckue BbIpakeHus. [IpaBuiia 3amMcu JOTMYECKUX
BeIpaxkeHui. [locTpoeHune TabauIl MICTUHHOCTH JIOTHUECKUX BBIPAKEHUHN

2.8

Jlornueckue 3neMeHThI. 3HAKOMCTBO € JIOTHYSCKUMH OCHOBaMM KOMIIBIOTCpa

2.9

HenpepobiBHBIE U aucKpeTHbIe Mojaenu. Mmurarmonneie monenu. Mrposbie
Mozenu. OneHka aJeKBaTHOCTH MOJETN MOJECIUPYEMOMY OOBEKTY U LEISIM
MOJICJTUPOBAHUS

2.10

Tabmuunbie moxaenu. Tabmuia Kak NpPeACTaBIEHWE OTHOIICHHS. basbl
naHHbIX. OTOOpP B TaOIMIIE CTPOK, YIOBIETBOPSIONINX 3aJAHHOMY YCIOBHIO
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I'pad. Bepmuna, pebpo, myrs. OpHEHTUPOBAHHBIE U HEOPHUEHTHPOBAHHBIC
rpadsl. InmuHa (Bec) pebpa. BecoBas marpunia rpada. [InuHa myTH Mexmy
BepmmHamMu Tpada. Ilouck onrumanpHOro mytd B rpade. HauvampHas
BeplIMHa (MCTOYHUK) W KOHEYHAs BepiinHa (CTOK) B OPHEHTUPOBAHHOM
rpade. Bpluucienue koiumdecTBa MyTel B HamNpaBiICHHOM AalMKINYECKOM

rpade

2.12

HepeBo. Kopenb, BepmmHa (y3em), JucT, pedpo (myra) aepeBa. Bwicora
nepeBa. [lomnepeBo. Ilpumepbr wucnonb3oBaHusi jaepeBbeB. [lepebop
BapHaHTOB C TIOMOIIBIO JIepeBa

AJNTOPUTMBI ¥ IPOTrPAMMHPOBAHKE

3.1

CpoiictBa anroputMma. CrocoObl 3almuMcH aJropuTMa (CIOBECHBIH, B BHUIE
0JIOK-CXEMBI, IPOTPaMMa).
CocraBiieHHE aNTOPUTMOB M NPOrpamMM C MCHOJIb30BAaHUEM BETBIICHUM,
LUKJIOB M BCIIOMOTATEJbHBIX AJITOPUTMOB JI YIPABIEHUS HCIOJHUTEIEM
(Pobot, Yepemamika, Yepré&xHuk U [pyrue). BpimogHeHHe airopuTMOB
BPYUYHYIO U Ha KOMIBIOTEPE

3.2

S3eik mporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkoiabHbII
ANTOpUTMHYECKHH SI3BIK).

Cucrema mNporpaMMHUpOBAHHS: PENAKTOP TEKCTa MPOTpamM, TPAHCISATOP,
OTJIQUUK.

[Tepemennas: tum, ums, 3HaueHue. llenble, BeleCTBEHHbIE U CUMBOJBHBIE
NIEpEeMEHHBIE.

Oneparop mnpucBauBaHus. ApuUPMETHUYECKUE BBIPAKEHUS U TMOPAIOK UX
BbuncieHus. Onepanuu ¢ LEeIbIMH YHUCJIAMU: LEJOYUCIEHHOE JeTIeHHeE,
ocTtatok OT jaeneHus. BerBienus. CocTaBHbIE YCIOBHS (3alHCh JIOTUYECKUX
BBIDOKEHUH Ha U3ydyaeMOM sI3bIKe MporpaMMmupoBanusi). HaxoxkneHue
MUHHUMYyMa

U MakCUMyMa M3 JBYX, TpEX M 4YeThIpéX uucen. PerneHune KBaJapaTHOTO




ypaBHEHUs1, UMEIOIIETO BellleCTBeHHbIE KopHU. LUK ¢ ycioBueM. Anroputm
EBximpa ans  HaxXOoXACHUS HAWOOJNBIIETO OOIIEro  JENHUTENS  JABYX
HaTypaJIbHBIX uuceln. Pa3OWeHuMe 3amWcu HATypalbHOTO dYHCIa B
MO3UIIMOHHOM CHUCTEME C OCHOBAaHUEM, MEHBIIMM WM paBHbIM 10, Ha
otnenbHbIe UMPEL. LUK ¢ IepeMeHHO. ATOPUTMBI TIPOBEPKU JCIIUMOCTH
OJIHOTO IIEJIOTO 4YHCJa Ha Jpyroe, MPOBEPKA HATYpaJbHOIO YHCIA Ha
POCTOTY

3.3

O06paboTka CUMBOJIbHBIX JaHHBIX. CHUMBOJIbHBIE (CTPOKOBBIE) NEPEMEHHBIE.
[TocumBosbHAs 00paboTKa cTpoK. [1o/ICYET YacTOTHI MOSIBIICHUSI CUMBOJIA B
cTpoke. Berpoennsie GyHKIMM 17151 00pabOTKH CTPOK

3.4

Omnpenenenre BO3MOMKHBIX PE3yJabTaTOB pabOThl aaropuTMa MpU JaHHOM
MHO>KECTBE BXOJHBIX JAHHBIX, ONPE/EIEHNE BO3MOKHBIX BXOJHBIX JaHHBIX,
MPUBOIALIUX K TAHHOMY pE3YJIbTaTy

3.5

Tabnuunble BenuuuHbl (MaccuBbl). OqHOMeEpHBIE MaccuBbl. CoCTaBi€HHUE U
OTJIaIKa TPOrpamMM, PEATM3YIOMIMX THUIIOBBIE aJTOPUTMBI  00paOOTKH
OJIHOMEPHBIX YHCIOBBIX MAaCCUBOB, Ha OJIHOM U3 S3bIKOB IPOTPaMMHPOBAHUS
(Python, C++, Tlackanb, Java, C#, IlIkoapHBIH ANrOpUTMHYECKHNA SI3BIK):
3aMoJHEHHE YHMCIOBOTO MAacCHBa CIy4alHBIMU YUCIAMH, B COOTBETCTBUU C
dbopmynolt unum myréM BBOAA YMCET, HAXOXKJAEHUE CYMMBI DJIEMEHTOB
MaccuBa, JMHEWHBI NOWCK 3aJaHHOTO 3HAYEHUS B MAacCHBE, MOJCUET
3JIEMEHTOB MAacCCHBa, YAOBJIETBOPSAIONINX 33/JlaHHOMY YCJIOBHIO, HAXO0XKJIEHUE
MUHHMAaJIbHOTO (MaKCHUMAaJIbHOTO) 3yieMeHTa MaccuBa. COpTUPOBKA MaccHBa.
OO0paboTKka NMOTOKAa JAHHBIX: BBIYUCIEHHE KOJIMYECTBA, CYMMBI, CPEIHETO
apu(pMeTHYECKOro, MUHUMAJILHOIO M MAKCHMAJIbHOTO 3HAYEHUs JJIEMEHTOB
MOCJIEI0BATEIbHOCTH, YAOBIETBOPSIIOIUX 33JAHHOMY YCIOBHUIO

3.6

VYmupasnenue. Curnan. O0partHas cBsi3b. [lonydyeHne curHanoB ot U(POBBIX
JaTYUKOB (HampuMmep, KacaHUs, pacCcTOsHUsS, CBeTa, 3Byka). [Ipumepsr
WCIOJIb30BAHUS MPUHLMINA OOpaTHON CBSI3M B CHUCTEMax YIpaBICHUS
TEXHUYECKUMHU YCTPOWCTBAMHU C TIOMOIIbIO JAaTYMKOB, B TOM YHCJIE B
POOOTOTEXHUKE

NudopmanrioHHbie TEXHOJIOTUN

4.1

TekcToBbIe MOKYMEHTHI M HMX CTPYKTYPHBIE 3JIEMEHTHI (CTpaHuIla, ad3ail,
CTpOKa, CJIOBO, CHMBOJI).

TekcToBbIii TIpOIIECCOP — MHCTPYMEHT CO3JIaHHS, PEJaKTHPOBAHUS W
¢dopmaTupoBanusi TekctoB. [IpaBuima HaOopa TekcTa. PemaktupoBaHue
tekcra. CoiictBa cumBoJioB. [Hpudt. Tunmsr mpudroB (pydnensie, c
3aceyKaMM, MOHOINUPUHHBIC). [loNy)KUpHOE W KYpCHBHOE HadepTaHUE.
CpoiicTBa a03alreB: rpaHullbl, a03alHBIA OTCTYI, UHTEPBAJ, BbIpaBHUBAHUE.
[Tapametpsl ctpanunel. CrtuneBoe ¢opmaTupoBanue. CTPyKTypUpOBaHUE
UH(POPMALUK C MOMOIIBID CIUCKOB M TaOIUIl. MHOTOYPOBHEBBIC CITHCKH.
JloGaBnenune Tabnuil B TEKCTOBBIE JOKYMEHTHI. BcTaBka M300pakeHUi B
TEKCTOBbIE JOKyMEHThl. O0TekaHue H300pakeHuil TekcToM. BiiroueHue B
TEKCTOBBIM ~ JOKYMEHT auarpamm, (opmyn, HyMmMepalud CTpPaHHUII,
KOJIOHTUTYJIOB, CCBUIOK M IPYTUX DJIEMEHTOB

4.2

PacTpossle pucyHku. Vcnons3oBanue rpaduueckux NpUMUTHBOB.

Omnepauuu perakTHpOBaHUs ITpapruecKuX 00bEKTOB, B TOM YHUCie HU(POBBIX
¢dororpaduii: n3MeHeHHEe pa3Mepa, o0pe3ka, MOBOPOT, OTpakeHHe, paboTa ¢
oOnacTsamMu (BblJeNIeHUE, KOMMPOBAaHUE, 3aIMBKa LIBETOM), KOPPEKIIHs [BETa,
SAPKOCTH M KOHTpacTHOCTH. BekropHast rpaduka. Co3gaHue BEKTOPHBIX




PUCYHKOB BCTPOEHHBIMHU CPEACTBAMHU TEKCTOBOI'O IMPOLECCOpPA MU APYIUX
nporpamm (npuinoxenuit). Jlo6aBneHne BEKTOPHBIX PUCYHKOB B IOKYMEHTBI

4.3

[ToaroroBka MynbTUMEIUUHBIX Tpe3eHTannid. Cnaiia. JloOaBieHue Ha ciiaij
TEKCTa M n3o0paxkenuil. Pabora ¢ HeckonbkuMu cnaiinamu. JloOaBienue Ha
ClIaii/l ayTMOBHU3YAJIbHBIX TAHHBIX. AHUMAIUs. | nepcchuIKu

4.4

Tunel JaHHBIX B sUEHKax OJJIEKTPOHHOW TaOimIiel. PemakrupoBanue wu
(dbopmarupoBanue Tabmui. BerpoeHHbIC (DYHKIIUU JUIS MIOMCKA MaKCUMyMa,
MUHUMYyMa, CYMMBI H cpenHero apupmerudeckoro. COpTUpOBKa TaHHBIX B
BBIZICJICHHOM JuanaszoHe. [loctpoenue muarpamm (THCTOrpamma, Kpyropas
ayarpaMma, — TOYedHas ~— auarpaMma).  BpeiOop  THma  auarpambl
[IpeobpazoBanue popmyn npu konupoBanuu. OTHOCHUTENbHAS, a0COTIOTHAS
Y CMEIIIaHHAs aJipecarfus

4.5

VYcrnoBHBIE BBIYHCICHUS B OJEKTPOHHBIX Tabnumax. CyMMHpOBaHWE H
MOoACYET 3HAUEHUH, OTBEUYAIOUINX 3aJaHHOMY yciioBHI0. OOpaboTka O0IbIINX
HabopoB JTaHHBIX. YKclIeHHOE MOAETMPOBAaHUE B 3JIEKTPOHHBIX TaOIHIax







