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MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma mo nHGOpMaTHKE HA YPOBHE OCHOBHOTO 00Iero oOpa3oBaHMs COCTaBJICHA Ha
OCHOBEe TpeOOBaHMI K pe3yiabTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTeNbHON IMPOrpamMMbl
OCHOBHOro o0mero ob6pazoBanus, npeactaBieHHbBIX B ®I'OC OO0, a takxe denepaibHOU
paboueit mporpamMmbl BOCIIUTAHHUSL.

[Tporpamma no undopmaruke Aa€t npeAcTaBIeHUE O LENIIX, 00LIell cTpaTernu o0y4yeHus,
BOCIIUTAHHUSI W Pa3BUTHS OOYUAIOMIMXCS CpeAcTBaMH HWHQPOPMATUKA HAa 0a30BOM YpOBHE,
yCTaHaBIIMBaeT  O0s3aTeNbHOE  MPEAMETHOE  COJAEpKaHHME,  IPEeIyCMAaTPUBAET  €ro
CTPYKTYPHUPOBAHUE I10 pa3zeiiaM U TeMaM.

[Iporpamma 10 wuH(OpPMATHKE OIpeneiseT KOJUYECTBEHHbIE M  KaueCTBEHHBIC
XapaKTEPUCTHKH Y4eOHOTO MaTepuayia JUIsl KaXIOro roja H3y4eHHs, B TOM YHCIE s
COJICP)KAaTEIbHOTO HAMOJHEHHs] Pa3HOro BUJA KOHTPOJIS (IIPOMEXKYTOUHOM —aTTecTaluu
00y4arouxcsi, BCEpOCCUNCKUX IPOBEPOUYHBIX padOT, rOCYAapCTBEHHON UTOTOBOI aTTEeCTallUH).

[IporpamMma mo uHpOpMaATHKE SIBISIETCS OCHOBOM Ui COCTaBICHHUS aBTOPCKUX y4EOHBIX
poTrpaMM, TEMAaTHUECKOTO IIAHUPOBAHUS Kypca YUUTEIIEM.

[ensimu n3y4yeHuss THPOPMATHKU HA YPOBHE OCHOBHOTO 00111er0o 00pa3oBaHUs SIBISIFOTCS:

* (hopMupOBaHHE OCHOB MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTUA HAayKd HWHGOPMATUKH, JIOCTIDKEHUSIM HAyYHO-TEXHUYECKOro Iporpecca U
OOIIECTBEHHOH MPAKTHKH, 32 CYET Pa3BUTHUS MPEACTABICHN 00 MHPOPMALIUHU KaK O BaKHEHIIIEM
CTpaTEermuecKkoM pecypce pa3BUTUS JUYHOCTH, TOCYJapcTBa, OOIIECTBA, MOHUMAHHUS POIU
WH(OPMAIIMOHHBIX MPOIIECCOB, HHPOPMAIIMOHHBIX PECYPCOB U MHPOPMAITMOHHBIX TEXHOJIOTHIA B
ycnoBusxX nudpoBoit Tpanchopmau MHOTUX cep )KU3HU COBPEMEHHOT'O OOIIECTBA;

* oOecrieueHne yCIOBHii, CIIOCOOCTBYIOIINX PA3BUTHIO aJITOPUTMHUECKOTO MBIIIJICHHUS KaK
HEOOXOUMOT0 YCIIOBUSI TPO(HECCUOHATFHONU JEATENIbHOCTH B COBPEMEHHOM HH(POPMAIMOHHOM
o011ecTBe, MPEAINOJaraolero CrnocOOHOCTh O0yYaromerocs: pa3ouBaTh CIOKHBIE 3a/ladyd Ha
Oonee mpocCThie MOA3a7aud, CpaBHUBATh HOBBIC 33Jaud C 3aJadyaMu, PEIIEHHBIMH paHee,
OTIpEeNeNATh ATy JUIs JOCTHKEHHS Pe3yiibTaTa U TaK Jajiee;

* popmHupoBaHUE M pa3BUTHE KOMIIETCHUUH OOydaromuxcsi B 00JacTU HCIOJIb30BAHUS
WH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA, B TOM YHCJIC 3HAHWH, YMCHUN W HABBHIKOB
paboTel ¢ uH(pOpManMen, MPOrpaMMHUPOBAHUS, KOMMYHHKAIIUM B COBPEMEHHBIX IH(PPOBBIX
cpenax B yCJIOBHIX oOecrieueHus] MHPOPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH 00Y4YaroIIerocs;

* BOCITUTaHHE OTBETCTBEHHOTO M M30MPATEThbHOTO OTHOIICHHUS K MHPOpPMAIUU C y4ETOM
NPaBOBBIX M JOTHYECKUX AaCIEKTOB €€ paclpoCTpaHeHHs, CTPEMIICHHS K TPOJODKEHUIO
oOpa3oBaHusl B 001acTH WHGOPMAIMOHHBIX TEXHOJOTUH U CO3UAATEIHHOU MESTEIBHOCTH C
MPUMEHEHHUEM CPEJICTB MHPOPMAITMOHHBIX TEXHOIOTHHA.

* Uudopmaruka B OCHOBHOM 00II[eM 00pa30BaHUU OTPaKAET:

* CYIIHOCTh MH(OPMATUKA KaK HAyYHOW JHUCIUTUIMHBI, W3YYaIoleld 3aKOHOMEPHOCTH
MPOTEKaHUs U BO3MOXKHOCTHM aBTOMAaTH3allUU WH(OPMAIMOHHBIX TMPOIECCOB B Pa3IUYHBIX
cucTeMax;

* OCHOBHBIE 00JacTH TpUMEHEHUs WH(GOPMATUKU, MPEXIe BCEro HHPOPMAIMOHHBIE
TEXHOJIOTUH, YIIPABICHHE U COIUATEHYIO Cepy;

* MeXAUCIUILTUHAPHBIN XapakTep HHHOPMATUKU U HHPOPMAITMOHHON e TEILHOCTH.

W3yueHnne WHPOPMATUKK OKa3bIBAaeT CYIIECTBEHHOE BIHUSHHE Ha (OPMHpPOBAHUE
MHUPOBO33PEHHUST 00YYAIOIIETOCs, €r0 KU3HEHHYIO TO3UIINIO, 3aKJIabIBA€T OCHOBBI MOHUMAHUS
MPUHIMIIOB (YHKIIMOHUPOBAHHUS W WCIOJL30BaHUS WH(POPMAIMOHHBIX TEXHOJIOTHH Kak
HEOOXOUMOTO0 HWHCTPYMEHTA MPAKTUYECKH IO0O0W NeATeIhbHOCTH U OJHOrO0 M3 Hambolee
3HAYUMBIX TEXHOJOTHYCCKUX JOCTH)KCHHUU COBPEMEHHOW IUBWIM3AIMK. MHOTHE MpeMETHBIE
3HaHUS U CIOCOOBI JESATENFHOCTH, OCBOSHHBIC OOYYAIOMIMMHUCS MPH W3YYCHUH HH(DOPMATUKH,
HaXOJAT TPUMEHEHHE KaKk B paMKax oO0pa3oBaTENbHOTO Ipolecca IMPH HM3YYCHUH JPYTHX
MpeIMETHBIX 00JacTei, Tak M B WHBIX KU3HEHHBIX CUTYAIUSAX, CTAHOBSATCS 3HAYUMBIMH JUJIS
GopMUPOBaHUS KAueCTB JIMYHOCTH, TO €CTh OPHEHTHPOBAHBI Ha (HOPMHPOBAHHE
METaNpPeIMETHBIX U JTUYHOCTHBIX PE3YIbTATOB O0YUCHHSI.



OcHoBHbIe 3amaun  y4yeOHoro mpeamera «MuHdopmatuka» — cdopmMHupoBaTh Yy
oOydJaronuxcsi:

* IOHMMaHHE NPUHIMIIOB YCTPOWCTBA W (PYHKIMOHHUPOBAHUS OOBEKTOB IHM(PPOBOTro
OKpY)KEHHsI, IpPEACTaBICHU 00 HCTOPHMM M TEHAEHLMSIX pa3BUTUS HMH(POPMATUKH HEpHOAA
U ppoBOH TpaHCPOPMALIUU COBPEMEHHOTO OOIIECTBA;

* 3HaHUS, YMEHUS M HaBbIKM TI'PAaMOTHOM IIOCTAaHOBKM 3a/lady, BO3HMUKAIOIIUX B
NPAaKTUYECKON JIEATEIIbHOCTH, IS MX PEUICHHs C MOMOIIbI0 MH(POPMALMOHHBIX TEXHOJOTHIA,
YMEHUS M HaBbIKK (DOPMaIM30BaHHOTO ONUCAHMSI TOCTABJIECHHBIX 3a/1a4;

* 0azoBble 3HAaHUSA 00 WH(POPMAIMOHHOM MOJEIMPOBAHUH, B TOM YHUCIE O
MaTeMaTHYeCKOM MOJICINPOBAaHUM;

* 3HAHUE OCHOBHBIX AJITOPUTMHUYECKHX CTPYKTYp M YMEHHUE NMPUMEHATH 3TH 3HAHUS IS
IOCTPOCHMS AITOPUTMOB PEILIEHH 3a/1a4 [10 UX MAaTEMaTUYECKUM MOJEIISM;

* YMEHHUSI M HABBIKM COCTABJICHHUS MPOCTBHIX MPOTPaMM IO MOCTPOCHHOMY aJITOPUTMY Ha
OJIHOM U3 SI3bIKOB IIPOrPaMMHUPOBAHUS BHICOKOI'O YPOBHS;

* yMEHUSI M HaBBIKM 3(P(PEKTHUBHOTO HCHOJIB30BAHUS OCHOBHBIX THIIOB MPUKIIAIHBIX
nporpaMm (MpHJIOKEHH) 001ero Ha3HaueHUsl U UH(OPMAIIMOHHBIX CUCTEM JUIsl PEIIEHUs ¢ UX
MOMOIIBI0 TPAaKTUYECKUX 3aj]ad, BiafcHWe O0a30BBIMH HOpPMaMU HH()OPMAIIMOHHOW ITHKH M
npaBa, OCHOBaMH MH(OpMaIIMOHHON 06€3011aCHOCTH;

* yMEHHE TPAaMOTHO HWHTEPIPETHPOBATH PE3YNIbTAThl PEIICHUS MPAKTHYECKHX 3a4ad C
IOMOIIBI0  MH(GOPMALIMOHHBIX  TEXHOJOTHM, MNpPUMEHATh IIOJyYeHHbIE Ppe3yJbTaThl B
IIPAKTUYECKON NEATEIbHOCTH.

Ilenu u 3agaun u3ydyeHuss MHGOPMATHKK HAa YpPOBHE OCHOBHOI'O 00IIero oOpa3oBaHuUs
OTIPENeNAIOT CTPYKTYPY OCHOBHOTO COJEpXaHHA y4eOHOTo MpeaMera B BHUJAE CIEAYIOIIUX
YeThIPEX TEMATUUYECKUX Pa3/eiIoB:

* nudpoBasi TPaMOTHOCTb;

* TEOPETUYECKHE OCHOBBI HH(POPMATUKH;

* AITOPUTMBI U IPOTPAMMHUPOBAHUE;

* nH(OPMALIMOHHbIE TEXHOJIOTHH.

Ha usyuenue nndopmaruku Ha 0a3oBoM ypoBHe oTBoautTcs 102 uaca: B 7 kimacce — 34
yaca (1 gac B Henenmo), B 8 knacce — 34 gaca (1 gac B Heneno), B 9 knacce — 34 gaca (1 gyac B
HEJIEINIO).

COJAEP/KAHUE OBYYEHUSA
7 KUIIACC

Hudposas rpaMOTHOCTH

Komnblorep — yHnBepcajabHOe YCTPOHCTBO 00pa0d0TKH JaHHBIX

KomneioTep — yHHBEpCcanbHOE BRIYUCIUTEIBLHOE YCTPOUCTBO, paboTaroliee 1o IporpamMmme.
Tumsl  KOMIIBIOTEPOB:  NEPCOHANBHBIE  KOMIBIOTEPBI,  BCTPOEHHBIE  KOMIIBIOTEPHI,
CyNepKOMIbIOTEpbl. MOOMIIBHBIE YCTPONCTBA.

OcCHOBHbBIE KOMIIOHEHTHI KOMITbIOTEpa M MX Ha3zHadeHue. [Ipoueccop. OmeparuBHas u
JIOJITOBPEMEHHAs TTaMsTh. Y CTPONCTBA BBO/Ia U BbIBOJIa. CEHCOPHBIN BBOJI, TaTYNKH MOOUITBLHBIX
YCTPOMCTB, Cpe/ICTBa OMOMETPUUECKOM ayTeHTH(PHUKAIUH.

Hcropust pa3BUTHS KOMIBIOTEPOB M TporpaMMHOTO oOecmedeHus. [lokoseHus
KOMITbIOTEPOB. COBPEMEHHBIE TEHICHLIUU PA3BUTHS KOMIBIOTEPOB. CyNepKOMITbIOTEPHI.

[TapannenbHbIE BBHIYUCICHUS.

[lepconanbublii kKoMmmblOTEp. llponieccop M €ro XapakTepuCTUKH (TaKTOBas 4YacToTa,
paspsaHocTh). OnepaTuBHas MamsTh. JlonroBpemMeHHas mamsaTh. Y CTPOMCTBA BBOJIa M BHIBOJA.
O0béM XpaHUMBIX JAaHHBIX (OMEpAaTHBHAs MaMSATh KOMIIBIOTEpA, >KECTKUNA M TBEPAOTEIBbHBIN
JIMCK, TIOCTOSTHHAS TTaMATh CMapT(OHA) U CKOPOCTh JOCTYIIA ISl pa3IMYHBIX BUIOB HOCUTENCH.

TexHuKa 0€30MaCHOCTH U MpaBuiIa paboThl HA KOMITBIOTEPE.



IIporpaMmbl U JaHHBIE

[IporpammHoe obGecrnieueHne KomibioTepa. l[lpukiagHoe mporpaMMHOe oOecreueHue.
CucremHoe nporpammHoe obecneueHue. CucreMbl nporpammupoBanud. [IpaBoBas oxpaHa
nporpaMM U JaHHBIX. becruiatHele M yclioBHO-OecruiatHele mporpammbl. CBobOoaHoe
IPOrpaMMHO€E 00€eCTIeUeHUE.

®Daiinel 1 nanku (karajgoru). [IpuHmunel moctpoeHus ¢ainobsix cucreM. [lomHoe MMs
daitma (mankm). Ilyte k aiiny (manke). Pabora ¢ ¢aiimamm w Katajioramm CpeiacTBaMH
OTIEpPAIlMOHHOM CHCTEMBI: CO3[JaHUE, KOIIMPOBAaHUE, TIEpeMEIIeHHE, IEPEUMEHOBAHUE U Y1aJIeHHE
¢aitnoB n mamnok (karamoroB). Tumbl ¢aiinoB. CpoiicTBa (aiinoB. XapakTepHble pa3Mepbl
¢aitioB pa3NIWYHBIX TUIOB (CTpaHUIA TEKCTa, dJIEKTPOHHAsI KHUTA, poTorpadus, 3anuch MecHH,
BUJICOKJINII, TOJTHOMETPKHBIA (MIBM). ApXuBalMs JaHHBIX. VICIoONb30BaHHE MpPOTpaMM-
apxuBaTopoB. DaitnoBeiii MeHexep. [Touck daitnoB cpeacTBaMu ONeparMOHHONW CHCTEMBI.

KomneloTepHble BUpYChl U JIpyrHMe€ BPEIOHOCHbIE IporpaMMel. IIporpammsel 1is 3aliuThl
OT BUPYCOB.

Komnbrorepusbie ceTn

OO0benunenue komnbloTepoB B ceTb. Cerb HuTepHer. BeO-cTpanuia, BeG-caidr.
Crpykrypa aapecoB BebO-pecypcoB. bpaysep. [louckoseie cuctemsl. [louck wHpOpMaIuu Imo
KIIIOYEBBIM CIIOBaM U MO u300pakeHuto. JloctoBepHOCTh HHGOpMaLWU, MOMYy4YEHHOW H3
WNHrepHera.

CoBpeMeHHbIE CEpBUCH HHTEPHET-KOMMYHHUKAIUH.

CereBoii 3THKET, 0a30Bble HOPMBI MH(POPMAIMOHHON OSTHKM M TpaBa NpU padoTe B
Wutepuere. Ctparerun 0e3onacHoro nosenenus B uTepuere.

Teopernvyeckne 0CHOBbI HHPOPMATHKH

HNudpopmauus u uHGOPMALHOHHbIE IPOLECCHI

WNudopmanus — 01HO U3 OCHOBHBIX OHATUI COBPEMEHHOMN HAyKH.

Wudpopmanusg Kak CBEAEHHUSA, MpEAHA3HAUYEHHBbIE [JI BOCHPUSTHUS YEJIOBEKOM, U
uHpopMalUs KaK JaHHbIEe, KOTOPbIE MOT'YT ObITh 00pa00TaHbl aBTOMAaTHU3UPOBAHHOM CUCTEMOIA.

JluckpeTHOCTh JaHHBIX. BO3MOXKHOCTH OMMCaHMsI HEMPEPBIBHBIX OOBEKTOB U MPOIIECCOB C
MOMOUIBbIO AUCKPETHBIX JAHHBIX.

WHupopmarinoHHbIe MPOLIECCHl — MPOLECCH, CBA3aHHBIE C XpaHEHHEM, PeoOpa3oBaHUEM U
repenayen JaHHbIX.

IIpencrasienue uHpopMannu

CumBon. Ancdasut. MomHocts andaButa. PazHooOpaszue S3bIKOB U an(aBUTOB.
EcrectBeHHble M ¢opMaibHble A3BIKH. AJ(aBUT TEKCTOB Ha PYCCKOM fA3bIKe. JIBOMYHBII
anaBut. KonnuecTBo BCEBO3MOXKHBIX CIIOB (KOJAOBBIX KOMOMHAIMN) (PUKCHPOBAHHOM JUTMHBI B
nBonyHoM angasure. IlpeoOpazoBanue mroboro andaButa K ABouyHOMY. KommuectBo
Pa3INYHBIX CJIOB (PUKCUPOBAHHON JUTMHBI B ajipaBUTE ONpPEEIEHHON MOITHOCTH.

KoaupoBanue cHMBOJIOB OAHOrO andaBUTa C IOMOIIBIO KOJOBBIX CJIOB B JIPYyrOM
asnaBuTe, KOAOBas TAOINLIA, IEKOIUPOBAHHE.

JlBonunbiii koxa. IlpeacraBneHue AaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B JBOMYHOM
anasure.

Nudopmanonnsiii  00p€M HaHHBIX. bBUT — MHHUManbpHas eAWHHUIA KOJIMYECTBA
uHpOpMaLUK — IBOMYHBINA pa3pan. EnuHuibl u3mepenus MHOOPMAIMOHHOTO 00bEMa JTaHHBIX.
bur, OaiiT, xunoOaiit, MeradaiT, ruradainr.

CkopocTb nepeiauu JaHHbIX. EMUHUIBI CKOPOCTH NEpENAaYy TaHHBIX.

KomupoBanue texcroB. PaBHomepnslli kox. HepaBHomepnseiii koa. Kommposka ASCIL
Bocsmubuthbie konupoBku. [lonstre o konupokax UNICODE. [lexonupoBaHue cooOmmeHmi ¢
MCIOJIb30BaHNEM PaBHOMEPHOI'O M HEpaBHOMEPHOTO Koj1a. MTHpopMamoHHbIil 00bEM TEKCTa.

Hckaxxenue nHdopMaIuy npu nepeaaye.

OO6mee mnpexacraBieHue O LU(PPOBOM TNPEJCTABICHUU AyAMOBU3YalIbHBIX U JAPYTUX
HENPEPBIBHBIX TaHHBIX.



Konuposanue nsera. [[BetoBbie Monenu. Moaens RGB. ['myOuna koauposanus. [lanurpa.

PactpoBoe u  BekTOopHOe mTpencraBieHue  u3oOpakeHuit. [lukcens.  OreHka
UHPOPMALIMOHHOTO 00BEMA IrpadUUeCKUX JTAaHHBIX JJISI pACTPOBOTO H300PaKECHHUS.

Koauposanue 3Byka. PaspsnHocTs 1 yactoTa 3anucu. KoandecTBo KaHaJIOB 3aIlUCH.

OneHka KOJIMYECTBEHHBIX MApaMETPOB, CBS3aHHBIX C IPEJCTABIECHUEM U XPaHEHUEM
3BYKOBBIX (DaiJIOB.

NudopmaninoHHbIe TEXHOJIOTHH

TekcTOBBIE JOKYMEHTHI

TekcToBBIE TOKYMEHTHI U MX CTPYKTYPHBIE AJIEMEHTHI (cTpaHHIla, ab3all, cTpoka, CJIOBO,
CHUMBOJ).

TekcToBBI MpoIECCOP — MHCTPYMEHT CO3/IaHus, PEHaKTUPOBAHUA U (POpPMATHPOBAHUS
tekcToB. [IpaBuna HabGopa Tekcta. PemaktupoBanue Texcta. CBoiicTBa cuMBOJOB. Lpudr.
Tunel mwpudToB (pydieHsle, ¢ 3aceykaMu, MOHOLIMPHHHBIE). [lomyXupHoe U KypCHBHOE
Hauepranue. CBoiicTBa a03ameB: TpaHUIbBI, a03alHBI OTCTYyI, HHTEPBAJ, BHIPAaBHUBAHUE.
[Tapametpsl cTpanunpl. CtuneBoe popmMaTupoBaHHE.

CrpykrypupoBaHue HH(OpPMALUKU C IMOMOIIBIO CHHCKOB W Talaul. MHOroypoBHEBbIE
cniucku. Jlob6aBnenue TabauIl B TEKCTOBBIE JOKYMEHTHI.

BceraBka n300pakeHUil B TEKCTOBbIE JOKYMEHThl. OOTekaHHe H300paKEHUH TEKCTOM.
BxutoueHue B TEKCTOBBIA JOKYMEHT AMarpamm, (opmyin, HyMepaluu CTPaHUIl, KOJIOHTHUTYIIOB,
CCBUJIOK U IPYTHX 3JIEMEHTOB.

[IpoBepka npaBonucanus. PacctaHoBka nepeHocoB. ['010coBoil BBOJ TekcTa. OnTuueckoe
pacno3HaBanue Tekcra. KommnbproTepHslil nepeBoa. Mcnonbs3oBanue cepBucoB MHTepHeTa s
00paboOTKH TEKCTA.

Komnbrorepnas rpagpuxka

3HaKOMCTBO ¢ TrpaduyecKuMu penakropamu. PactpoBbie pucyHku. Vcmonb3oBaHue
rpauuecKux MPUMHUTUBOB.

Onepauuu pegakTUpOBaHUs Trpaduueckux OOBEKTOB, B TOM uucie IU(GPOBBIX
dotorpaduii: U3MEHEHHE pa3Mepa, OOpe3Kka, IMOBOPOT, OTpakeHHe, paboTra ¢ oOmacTIMU
(BBIIENIEHUE, KOTTMPOBAHKE, 3aJTUBKA [IBETOM ), KOPPEKIIUSA [IBETA, SIPKOCTH U KOHTPACTHOCTH.

BexrtopHas rpaduka. Co3naHue BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMH CpEICTBAMHU
TEKCTOBOTO TMpOIleccopa WM JAPYrux mporpamm (mpuiokeHuit). JloOaBrneHHEe BEKTOPHBIX
PUCYHKOB B TOKYMEHTHI.

MyabTUMeIMHHbIE NIPe3eHTALUU

[ToaroroBka MynbTUMEeIUIHBIX Tpe3eHTanui. Cnaiin. JloOaBrneHue Ha ciiaill TEKCTa U
n3o0paxenuii. Pabora ¢ HECKOMBPKUMU ClTaiiIaMu.

JobaBiienne Ha ciaiij ayIMOBU3YyaIbHBIX TAHHBIX. AHUMAIHS. [ UIIepCChUIKH.

8 KJIACC

Teopernueckue 0CHOBbI HH(POPMATHKH

CucreMbl CUNCJIECHAS

HemosunyionHple W  TO3WIMOHHBIE CHCTeMBI cuucieHus. Aundasutr. (OcHOBaHHE.
PazBépuytas ¢dopma 3amucu umcna. IlepeBox B NECATUYHYIO CHCTEMY YHCEN, 3alMCaHHBIX B
JIPYTUX CUCTEMaX CUMCIICHUSI.

PumMmckas cucremMa cumciieHusl.

JBonunas cucrema cuucienus. [lepeBoa uensix uwmcen B mpexaenax or 0 go 1024 B
JBOMYHYIO CHCTEMY cuucieHus. BocbMepuuHnas cuctema cuucienus. I[lepeBon uucen wus
BOCBMEPUYHOM CHUCTEMBI B IBOMYHYIO U JIECATHUHYIO CUCTeMbI U 00patHo. lllectHanmarepuyanas
cucreMa cuucienus. llepeBox uucen H3 MIECTHAALATEPUYHOM CHUCTEMBI B JIBOMYHYIO,
BOCBMEPUYHYIO U IECITHYHYIO CUCTEMBI U 00OpaTHO.

ApudmeTndeckue onepanuy B ABOMYHON CUCTEME CUUCTICHUS.



j1eMeHThI MAaTEMAaTHYECKOH JTJOTHKH

Jlorndeckue BbICKa3biBaHUs. Jlormueckue 3HAYEHUs BBICKA3bIBAaHUU. OJIEMEHTapHBIE U
COCTaBHbIE BBICKa3bIBaHUS. Jlormueckue omnepauuu: «u» (KOHBIOHKIHS, JIOTHUYECKOE
YMHOXXEHHE), «WIH» (IU3IBIOHKIUSA, JOTHYECKOE CIIOKEHHUE), «HE» (JJOTMYECKOe OTPUIIAHHE).
[Ipuopurer nornyeckux onepauuii. OnpeaeneHne ICTHHHOCTH COCTABHOT'O BBICKA3bIBAHMUSI, €CITU
M3BECTHBI 3HAUYCHUSI UICTUHHOCTU BXOJSIIIIMX B HETO 3JIEMEHTApPHBIX BbICKa3bIBaHUU. Jlornueckue
BeIpakeHUs. [lpaBmiia 3amucu JIOTWYecKHX BbIpakeHHH. [locTpoeHue TabIWI MCTHHHOCTH
JIOTUYECKUX BBIPAYKECHUIA.

Jloruueckue 3eMeHThI. 3HAKOMCTBO € JJOTHYECKUMH OCHOBAMU KOMIIBIOTEPA.

AJITOPUTMBI H IPOTPAaMMHPOBAHME

HcnosHuTEIM U AITOPUTMBbI. AJITOPUTMUYECKHE KOHCTPYKIUH

[Tonsitue anroput™Ma. McrnonmHUTENW anropuTMOB. AJITOPUTM KakK IUIAH YIpaBJICHUS
VCIIOJTHUTEJIEM.

CaotictBa anroputma. CrocoObl 3amucu airopuTMa (CIOBECHBIH, B BUAE OJIOK-CXEMBI,
mporpamma).

AnropurMuyeckue KOHCTpyKUMU. KOHCTpykius «cieqoBaHue». JIMHEWHBIN aaroputM.
OrpaHM4eHHOCTh JIMHEHHBIX aJITOPUTMOB: HEBO3MOXHOCTh IIPEIYCMOTPETh 3aBUCHUMOCTh
[I0CJIEI0BATEIbHOCTH BBIIOJIHIEMbIX JEHCTBUI OT MCXOAHBIX JAHHbIX.

KoHcTpykiusi «BeTBIieHUEe»: MONMHAS U HenoiHas ¢GopMbl. BeIomHEHNE U HEBHITIOTHEHHE
yclI0BUS (MICTUHHOCTD U JIOKHOCTb BbICKa3bIBaHUs). [IpocThie U cocTaBHbIE YCIIOBUS.

KoHCTpyKIusl «IIOBTOpPEHUS»: LMKJIBI C 33JaHHBIM YHUCJIOM ITOBTOPEHHH, C YCIOBUEM
BBIIIOJIHEHHS], C IEPEMEHHOM LIUKJIA.

Pa3zpabotka ans ¢dopManbHOrO0 UCHOTHUTENS alrOpUTMa, MPUBOJSIIETO K TpeOyemMomy
pe3ysbTarTy NpU KOHKPETHBIX HCXOJHBIX JAaHHBIX. Pa3paboTka HECIOXKHBIX aJITOPUTMOB C
WCIIONIb30BAaHMEM IIMKJIOB M BETBIICHUH MJsi yrpaBieHUs (OpMaIbHBIMU HCIOJIHHUTEISIMH,
TakuMu Kak PoOor, Yepemnamka, UepTé&xHuk. BrIolHEHHWE aNTOpUTMOB BPYYHYIO H Ha
KoMmmbioTepe. CHHTaKCHUYECKUe U JIoThuecKkue omuoku. OTKa3bl.

SI3bIK NpOorpaMMupoOBaHuUs

SAzpik  mporpammupoBanus  (Python, C++, Ilackans, Java, C#, [lkonabHbIH
AnroputMuyeckuit S3bIK).

Cucrema nporpaMMHUpPOBaHUs: PENAKTOP TEKCTA IPOrpaMM, TPAHCIIATOP, OTIAAUHUK.

[lepemenHas: tun, umsl, 3HaueHue. L{enble, BeleCTBEHHbIE U CUMBOJIbHBIE IEPEMEHHBIE.

Omnepatop npucBauBaHus. Apu(pMETHUECKUE BBIPAKEHHUS M TOPAJOK HMX BBIYUCICHHS.
Onepanuy ¢ 1ebIMU YUCIIaMU: LET0YUCIEHHOE JIEJIEHNE, OCTATOK OT JEJICHHUS.

BerBnenus. CoctaBHble yclIOBUS (3allUCh JIOTUYECKUX BBIPAKEHUN HA M3Y4aeMOM SI3BIKE
nporpaMmupoBanus). Haxoxienne MUHMMyMa U MakCUMyMa U3 JIBYX, TPEX M YETBIPEX YHUCEIL.
Pemenne kBapaTHOrO ypaBHEHNUsI, UMEIOLIETO BEIIECTBEHHBIE KOPHHU.

Junanorosast oT/1ajika IporpaMM: MOIIArOBOE BBHINOJIHEHNUE, IPOCMOTP 3HAYEHUH BEIMYUH,
OTJIaJI0YHBIN BBIBOJ, BEIOOP TOUKH OCTAHOBA.

[Mukn ¢ ycnoBueM. Anroput™ EBkinna Juist HaX0xk/1€HUsT HAUOOJBIIEro OOIEero AeTUTeNs
JIBYX HaTypaJibHBIX uyuces. Pa3OueHne 3amicu HaTypalbHOTO YHUCIa B MO3UIMOHHON CHCTEME C
OCHOBaHHEM, MEHbIIUM WX paBHBIM 10, Ha OTAEIbHBIE TUPHI.

[{uki ¢ nepeMeHHON. AJITOPUTMBI IPOBEPKH I€TUMOCTH OJHOTO LIEJIOr0 YUCIIa Ha IPYroe,
MIPOBEPKU HATYPaJIbHOTO YMCIIA HA TIPOCTOTY.

OO6paboTka  CHUMBOJBHBIX  JaHHbIX. CHUMBOJBHBIE  (CTPOKOBBIE)  INEPEMEHHBIE.
[TocumBonbHas o0OpaboTka crpok. Iloacuér wacTOThl TMOSABIEHHS CHUMBOJIA B CTpPOKE.
Berpoennblie pyHKIMM U1 00pabOTKH CTPOK.

AHaJn3 aJIrOpUTMOB

OmnpeneneHre BO3MOXKHBIX pPE3YJIbTAaTOB pabOThl alropuT™Ma IMPH JaHHOM MHOXECTBE
BXOJIHBIX JAHHBIX, ONpEAENIEHHE BO3MOXKHBIX BXOJHBIX JAHHBIX, NPUBOISAMIMX K JaHHOMY
pe3yJbTaTy.



9 KVIACC

HudpoBasi rpaMOTHOCTH

I'nodanbHas cerb UHTEpHET M cTpaTerun 6€30NMacHOro nNoBeJAeHns B Heil

I'moGanbnas cerp WMuTepHer. IP-ampeca y3moB. CeTeBoe XpaHEHHE MaHHBIX. METOIbI
WH/IMBUIYAJIbHOTO M KOJUIEKTUBHOTO pa3MelneHus: HoBoi nHpopmamyu B MaTepHeTe. bonbime
JaHHbIe (MIHTEPHET-JaHHbIE, B YACTHOCTHU JaHHbBIE COLUATIBHBIX CETEH).

[TonsiTrie 006 WHPpOPMAITMOHHON Oe30MmacHOCTH. YTPOo3bl HHOOPMAIMOHHONW 0€30MacHOCTH
npu pabore B IIOOAJIBHON CETH M METOAbl MpoTuBOjeicTBus uM. I[IpaBuia Oe3omacHoit
ayreHTH(ukanuu. 3amuTta JuuHOW uWHPopmauumu B Murepnere. besomacHble cTpareruu
noBenenus B Murtepuere. [IpeaynpexxaeHne BOBICUEHHS B JIECTPYKTHUBHbBIE M KpUMUHAJIbHBIC
(bopMBI ceTeBOi aKTUBHOCTH (KMOSPOYIITHHT, (PUIITUHT U Jpyrue Gopmsl).

PaGora B uHGOpMALMIOHHOM NMPOCTPAHCTBE

Buasl nearensHoctu B MHTEpHETE, MHTEPHET-CEPBUCHI: KOMMYHHKAIIMOHHBIE CEPBUCHI
(moutoBasi cmyx0a, BHIEO-KOH(EpPEHI-CBS3b U ApYyrue), CHpaBOYHBIE CIYXObl (KapThl,
pacrucanus ¥ Apyrue), MOMCKOBBIE CIY>KOBI, CIIyKObI OOHOBJICHHS TPOrPAMMHOTO 00eCIIeueHUs
u gapyrue ciayxObl. CepBUCH TOCyAapcTBEHHBIX ycayr. OOnauHble XpaHWIMIIA JaHHBIX.
CpenctBa cOBMECTHOU pa3pabOTKH JOKYMEHTOB (OHJIaiH-0¢ucHl). [Iporpammuoe obecrieueHue
KaKk Be0-CepBUC: OHJIAWHOBBIE TEKCTOBBIE W TIpaduueckue peaakToOpbl, Cpeabl pa3padoTKu
IIPOrPaMM.

Teopernyeckue 0CHOBbI HH(POPMATHKH

MogaeaupoBanne Kak MeTO/ O3HAHUS

Mogenb. 3agauu, pemaeMble ¢ MOMOIIBI0 MojaenupoBanus. Knaccudukamum mojenei.
Marepuanbable (HaTypHble) M HMH(OpPMALMOHHBbIE MoAaenu. HempepbiBHbIE M JUCKPETHBIE
monenu. HWwmuranmonneile Mmoxaenu. Mrposeile moxpenu. OmeHka aaeKBaTHOCTH —MOJENN
MOJEIUPYEMOMY O0BEKTY M LIEJISIM MOJECIIMPOBAHUS.

Ta6muunbie monenu. Tabnuia kak MpeICcTaBICHUE OTHOIICHHUS.

bazbl nanubx. OTOOp B TAOMUIIE CTPOK, YAOBIETBOPSIOLINX 33JAHHOMY YCIIOBHIO.

I'pa¢. Bepuuna, pedpo, nyrs. OpreHTUPOBaHHbIE U HEOPUEHTHPOBaHHbIE Tpadsl. JnuHa
(Bec) peOpa. BecoBas marpuma rpada. [nuHa myta Mexnay BepmmHamu rpada. Iloumck
ONTUMaJIBLHOTO NMyTH B rpade. HayanbHasg BepmMHa (MCTOYHHUK) M KOHEYHAsl BepUIMHA (CTOK) B
OpPUEHTHPOBAaHHOM rpade. BoluncieHne kojuuecTBa MyTeH B HANpaBICHHOM AallMKINYECKOM
rpade.

HepeBo. Kopenb, Bepmmna (y3en), auct, pebpo (xyra) aepeBa. Bricota nepesa.
[Monnepeso. [Ipumeps! uctonbp30Banus nepeBbeB. [lepedop BapraHTOB ¢ MOMOMIBIO JIEpeBa.

[TonsaTHe MaTemaTHyecKoW MoOJENH. 3ajadd, pelraeMble ¢ MOMOIIBI0 MAaTeMaTUYeCKOIro
(KOMIIBIOTEPHOT0) MOAETHPOBaHUs. OTINYHE MaTeMaTHYeCKOH MO OT HaTypHOH MOJETH U
OT CJIOBECHOTO (JIUTEPATypHOI'0) OMHCAHUS OOBEKTA.

Oranbl  KOMITBIOTEPHOTO  MOJEIMPOBAHMS:  MOCTAHOBKA  3aJadd,  IOCTPOCHHE
MaTeMaTHYeCKOM  MOJeNnu, TMporpaMMHas — pealu3alus, TEeCTHPOBAaHUE,  IPOBEACHUE
KOMITHIOTEPHOT'O SKCIIEPUMEHTA, aHAITU3 €T0 Pe3yIbTaTOB, YTOUHEHHE MOJICIIH.

AJITOPUTMBI M IPOTPAMMHMPOBAHME

Pa3pa0oTka aJropuTMoB M IPOrpamMm

Pazbuenne 3amaunm Ha mnox3agadn. CoOCTaBIEHHME AaNTOPUTMOB M IPOTrpaMM ¢
WCIIOJIb30BAaHUEM BETBJICHMM, LMKJIOB W BCIIOMOTAaTEJIbHBIX AJITOPUTMOB ISl YIPABICHUS
ucnojgHuTesneM PoOOT miM ApyruMu HCHOJIHUTENSIMHU, TakUMHU Kak Yepenarmika, YepTExXHUK U
JPYTUMH.

Tabnuunble BenuuuHbl (MaccuBbl). OgHOMepHbIe MaccuBbl. CocTaBlieHHME W OTJajKa
IpOTrpaMM, peaM3yIOIIUX THUIIOBBIE aJITOPUTMBI OOPAOOTKU OJHOMEPHBIX YHCIOBBIX MAacCCHBOB,



HAa OJHOM M3 3bIKOB mporpammupoBanus (Python, C++, Ilackans, Java, C#, IIkonbpHBIN
AnropuTMUYecKHi  SI3BIK): 3allOJIHEHHE YHCIOBOTO MAacCHMBa CIyYalHBIMH YHCIAMHU, B
COOTBETCTBUU ¢ (HOPMYIION WM TyTEM BBOJA YHCEN, HAXOXKICHUE CyMMBI 3JIEMEHTOB MAaCCHUBa,
JUHEHHBIA TIOMCK 3aJlaHHOTO 3HAYeHUs B MaccHBE, IMOACYET DSJIEMEHTOB MAacCHBa,
YIOBJIETBOPSIIOIIUX 33JaHHOMY YCJIOBHIO, HAXOXXJIEHHE MHHUMAIBHOTO (MaKCHUMAaJIbHOTO)
sneMmeHnTa maccuBa. COpTUPOBKA MacCUBa.

OO0paboTka TOTOKAa  JAaHHBIX:  BBIYMCICHHE  KOJUYECTBA, CYMMBI, CpPEIHETrO

apuMeTUYEeCcKoro, MUHUMAaJIbHOTO u MaKCHUMaJIbHOTO 3HAYCHUS AJIEMEHTOB
[I0CJIEI0BATENBHOCTH, YAOBIETBOPSIOIINX 3a/JaHHOMY YCIIOBHIO.
Yupasienue

VYnpasnenne. Curnan. O0paTtHas cBs3b. [losyueHue cUTHAIOB OT HU(POBBIX JATYMKOB
(kacaHMs1, pacCTOSIHUS, CBETA, 3ByKa U Apyroro). [IpuMeps! ncrons30BaHus MPUHIMIIA 0OpaTHON
CBSI3M B CHUCTEMax YIPaBJICHUS TEXHUYECKUMHU YCTPOMCTBAMHU C IMOMOIIBIO JAaTYUKOB, B TOM
qucie B pOOOTOTEXHHKE.

[Tpumepbl poOOTU3UPOBAHHBIX CUCTEM (CHCTEMA YIPABJICHUS JABHKEHHEM B TPAHCIIOPTHOU
cHCTeMe, CBapOyYHas JIMHHS aBTO3aBOJa, aBTOMATU3MPOBAHHOE YIPABJIECHHE OTOIJICHUEM JIOMa,
ABTOHOMHAsI CHCTEMa YIPABJICHUS TPAHCIIOPTHBIM CPEACTBOM H JPYTUE CUCTEMBI).

HNHpopManOHHBIE TEXHOJIOTHH

DJIeKTPOHHBbIE TAOJIUIIbI

[Tonsitue 00 >7E€KTPOHHBIX Tabiunax. TUIBI TaHHBIX B SYEHKaX JICKTPOHHOW TaOIUIIBL.
PenaktupoBanue u opmarupoBanue Tabnui. BerpoenHsie pyHKIMU TSI TOMCKA MaKCUMYyMa,
MUHUMYMa, CYMMBI W cpeaHero apudmerudeckoro. CopTUpOBKa JTaHHBIX B BBIICICHHOM
muana3one. [loctpoenune aumarpamm (THCTOrpamMma, KpyroBas JAMarpaMma, ToYeudHas
muarpamma). Beioop tuma guarpaMmel.

[TpeoOpazoBanue popmyn npu KonupoBaHuU. OTHOCUTENbHAS, a0COTIOTHAS U CMEIIaHHAs
azpecanus.

YcioBHBIE BHIYUCICHUS B IEKTPOHHBIX Tabnunax. CyMMuUpoBaHUE U MOACUYET 3HAUCHUH,
OTBEUAIOLIUX 3aJlaHHOMY YycioBui0. OOpaboTka O0JbIIMX HAaOOpPOB JaHHBIX. YucieHHOe
MOJICJTMPOBAHUE B DJIEKTPOHHBIX TaOIUIAX.

NudopmannonHblie TEXHOJOTHM B COBPEMEHHOM 00111ecTBe

Ponb mHQpOpPMAIIMOHHBIX TEXHOJOTHUH B PAa3BUTUU SKOHOMHKH MHUpPa, CTPaHbl, PErHMOHA.
OTKpBITEIE 00pa30BATEIHHBIE PECYPCHI.

[Tpodeccun, cpszanubie ¢ MHGOPMATUKON U WH(MOPMALMOHHBIMU TEXHOJIOTUSIMU: BEO-
JU3aiiHep, MPOTPAMMMUCT, Pa3pabOTUUK MOOWJIBHBIX TMPHJIOKEHUN, TECTUPOBIIHUK, aPXUTEKTOP
MPOrPaMMHOTO OOecTieueHusl, CIIeIIMATUCT 110 aHATTU3Y JaHHBIX, CACTEMHBIN aIMUHUCTPATOP.

IINTAHUPYEMBIE  PE3YJIBTATbBI OCBOEHHUSA  ITPOI'PAMMBI 11O
NH®OPMATHUKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

N3ydyenne mHGOpMaTUKU Ha YPOBHE OCHOBHOTO 00Iero oOpa3oBaHMs HANpaBiICHO Ha
JOCTH)KEHUE OO0YYaIOIUMUCS JIMYHOCTHBIX, METANpeIMETHBIX M MPEIMETHBIX pPEe3yJIbTaTOB
OCBOEHHUS COJIEpKaHusl yueOHOro MpeiMeTa.

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yabTaThl MMEIOT HANpPaBICHHOCTh Ha pELIeHHE 33aJad BOCIHUTAHUS,
Pa3BUTHS U COITUATTU3AINH 00YUJAIOIIUXCS CPEICTBAMH YUEOHOTO MPEeIMETa.

B pesynbrate u3yueHus MHPOPMATUKUM Ha YpOBHE OCHOBHOTO OOIIEro OOpa3oBaHHs Y
obyyaromerocs OyayT chOpMUPOBAHBI CIEAYIONINE TUIYHOCTHBIE PE3YJIbTATHI B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHHUSA:

LIEHHOCTHOE OTHOIICHUE K OTE€YECTBEHHOMY KYIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HacJIe/IMI0, TOHUMAaHue 3HaYeHUsI HHPOPMATUKU KaK HAyKH B KH3HU COBPEMEHHOTO OOIIEeCTBa,



BJIaJICHHE JIOCTOBEpHON MH(OpMAIUel 0 mepeloBbIX MUPOBBIX U OT€YECTBEHHBIX JOCTHKEHHIX
B o0nactu MH(OPMATUKU U MH(POPMAIMOHHBIX TEXHOJIOTUH, 3aMHTEPECOBAHHOCTh B HAYYHBIX
3HaHUSAX 0 HU(PPOBOM TpaHCHOpPMALIUK COBPEMEHHOTO OOIIECTBA;

2) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

OpUEHTAIMsl Ha MOpAJbHbIE LIEHHOCTH M HOPMBI B CUTYallUsIX HPABCTBEHHOI'O BbIOOpA,
TOTOBHOCTH OLIEHUBATh CBOE MOBEJICHUE M MOCTYIKH, a TAK)KE MOBEIECHUE U MOCTYNKU IPYTHX
JIOJEM C MO3ULMK HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHMS IMOCIEICTBUMN
MOCTYIKOB, aKTUBHOE HEMPUSITHE aCOLIUATIbHBIX MOCTYIKOB, B TOM yucie B IHTepHeTe;

3) rpa:KIaHCKOr0 BOCIIUTAHMS

MPEJICTABICHUE O COLHUAIbHBIX HOPMAaX M NPaBUIAX MEXJIMYHOCTHBIX OTHOUICHHH B
KOJUIEKTHUBE, B TOM YHCJIE B COLMAIBHBIX COOOIIECTBaX, COOMIOACHHIE MPaBWI 0E€30MacHOCTH, B
TOM YHCJIE€ HABBIKOB 0€30MacHOr0 MOBEACHUS B MHTEPHET-CPE/e, TOTOBHOCTh K Pa3HOO0pa3HOU
COBMECTHOHM JI€ATEIbHOCTU IPU BBIIOJHEHUM Y4YEOHBIX, I1O3HABATENbHBIX 3a/ay, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHHE K B3aMMOIOHHMMAHUIO M B3aMMOIOMOILIM B MpOIEcce ITOU
y4eOHOM! 1eATEIbHOCTH, TOTOBHOCTh OLIEHUBATh CBOE IOBEJECHUE U IIOCTYIIKU CBOMX TOBapHILEH
C TIO3UIIMK HPABCTBEHHBIX U MIPABOBBIX HOPM C YUETOM OCO3HAHMSI MOCIECTBUIN MOCTYIIKOB;

4) IeHHOCTeH HAYYHOr0 MO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHYECKUX  MPEACTaBICHUN 00 uHbopMaIuuy,
UHPOPMALIMOHHBIX  Mporeccax W WHPOPMAIMOHHBIX TEXHOJIOTHSAX, COOTBETCTBYIOIIMX
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHU U OOIECTBEHHOW MPAKTUKU U COCTABJISAIONINX 0a30BYIO
OCHOBY JUIsl IOHUMaHUS CYIIIHOCTH HAYYHOM KapTHHBI MUPA;

UHTEpeC K OOYYCHHMIO U TO3HAHUIO, JIF0OO3HATEIBHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
camMo00pa30BaHMI0, OCOZHAHHOMY BBIOOpPY HAIPaBICHHOCTH M YPOBHS 00y4eHUS B JaJIbHEHIIEM;

OBJIaJICHUE OCHOBHBIMHM HAaBBIKAMH HCCIIEIOBATEIbCKON AESITENTbHOCTH, YCTaHOBKA Ha
OCMBICJICHHE OIIBITA, HAOJIIOJEHUN, IOCTYNKOB M CTPEMJIEHUE COBEPUIEHCTBOBATH IIYTH
JOCTHKEHUS MHIMBUYaJIbHOTO U KOJUIEKTUBHOTO OJIarononyyus;

c(OpMUPOBAHHOCT, ~ MH(POPMALMOHHOM  KYJIbTYpbl, B TOM  YHCJIE  HaBBIKOB
CaMOCTOSITeNIbHOM pabOThl ¢ Y4EOHBIMH TEKCTAMU, CIIPABOYHOMN JINTEPATYPOH, pa3HOOOpa3HBIMU
cpeacTBaMu MH(GOPMALMOHHBIX TEXHOJOTUH, a TaKKe€ YMEHHSI CaMOCTOSITENIbHO OIpENessaTh
LIEJId CBOEro OO0ydeHHus, CTaBUThb U (OpPMYIMpPOBaTh s ceds HOBbIE 3ahauM B yuéde U
MO3HABATEJIbHON JESATENbHOCTH, pa3BUBaTb MOTHMBBI W MHTEPECHl CBOEH IO3HABaTEJIbHOMN
JESATEIILHOCTH;

5) gopMupoBaHus KyJbTYpPbl 310POBbS:

OCO3HAaHHE LICHHOCTH XU3HU, OTBETCTBEHHOE OTHOLIEHUE K CBOEMY 3J0POBbIO, YCTAHOBKA
Ha 3/70pOBbI 00pa3 KM3HU, B TOM YHCJIE W 32 CYET OCBOEHUS M COOJIOJEHHS TpeOOBaHUI
0e30IacHOM KCITyaTalluu CPeACTB MHPOPMALMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH;

6) TpyaoBOro BOCIMTAHUS:

MHTEpeC K MPaKTUYECKOMY M3YYEHHUIO Ipodeccuil u Tpyaa B cdepax npodeccuoHaTIbHON
JESITEIbHOCTH, CBSI3aHHBIX C HH(OPMATHUKON, MPOrpaMMHUPOBAaHMEM U HH(POpPMALMOHHBIMU
TEXHOJIOTUSIMH, OCHOBAaHHBIMM Ha JIOCTHXKEHUAX HAyKH MH(OPMATHKH U HAYYHO-TEXHUUECKOTO
nporpecca;

OCO3HAHHBII BBHIOOP M TOCTPOCHHE WHAMBUIYAIbHOM TpaeKTOpUu OOpazoBaHHs U
’KU3HEHHBIX MJIAHOB C YYETOM JIMYHBIX U OOILIECTBEHHBIX MHTEPECOB U MOTPEOHOCTENH;

7) IKOJIOTHYECKOT0 BOCIIMTAHMSA:

OCO3HaHHE III00AIbHOTO XapakTepa IKOJIOTUYECKUX MpobsieM U MyTed UX peueHus, B TOM
qucie ¢ y4€TOM BO3MOKHOCTEH MH(OPMAIIMOHHBIX U KOMMYHHUKALIMOHHBIX TEXHOJIOTHA;

8) amanranmm oOyyamumerocs K M3MEHAKIIUMCH YCIOBHSIM COLHMAJIBHOH U
NPUPOIHOH Cpelbl:

OCBOEHHE OOYy4YaloIIMMHUCSA COLMAIbHOTO OMbITa, OCHOBHBIX COILMAIBHBIX PpOJIEH,
COOTBETCTBYIOIIMX BEAyLIeH JeATeNbHOCTH BO3pacTa, HOPM U IpaBHJ OOIIECTBEHHOI'O
noBesieHus, (popM colManbHON KU3HU B TPYIAX U COOOIIECTBAX, B TOM YHCIIE CYLIECTBYIOINX
B BUPTYaJIbHOM IIPOCTPAHCTBE.



METAINIPEIMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3ysbTaTbl OCBOEHHUS NPOrpaMMbl 0 HH(POPMATUKE OTpaxaroT
OBJIQJICHHE YHUBEPCATbHBIMHU y4eOHBIMU JIEUCTBUSIMU — MO03HABATEIIbHBIMU,
KOMMYHHUKATHUBHBIMU, PETYISTUBHBIMU.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

ba3oBble Jloruyeckue a1ecTBUA:

e yMEHHE OIpEAeATh TMOHATUS, CcOo37aBaThb OOOOIIEHUS, YyCTaHABIMBaTh aHAJIOTHUH,
KJIaccu(pUIUpoBaTh, CaMOCTOSITEIbHO BHIOMPATh OCHOBAHUS U KPUTEPUU Ul KIacCU(PUKAIIH,
YCTaHaBIMBATh MPUYMHHO-CJIE/ICTBEHHBIE CBSI3H, CTPOUThH JIOTMUYECKHUE PACCYKICHHsS, JeNaTh
YMO3aK/II04eHNs (MHAYKTUBHbIE, IEAYKTUBHBIE U 110 AaHAJIOTUHN) U BBIBOJIBI;

® yMEHHE CO3/1aBaTh, IPUMEHSAThH U MPEoOPa30BbIBATh 3HAKU U CUMBOJIbI, MOJEIU U CXEMBI
JUTSL peIIeHUs YueOHBIX U IMO3HABATEIbHBIX 3a/1a4;

® CaMOCTOSITEIbHO BBIOMPATh CHOCOO pelieHus: yueOHOH 3aiauu (CpaBHMBATh HECKOJIBKO
BapUaHTOB pEIIEHUs, BBHIOMpaTh HamOoJee TMOAXOMAMMKA C Y4ETOM CaMOCTOSITEIHHO
BBI/ICTICHHBIX KPUTEPHUEB).

ba3oBrble uccienoBare/bCKue AeHCTBHA:

¢ hopmynrpoBaTh BOMPOCH], (PUKCHPYIOIIKUE Pa3pblB MEXAY PEeallbHbIM M JKeJIaTelbHBIM
COCTOSTHUEM CUTYyaIllH, 00BEKTa, 1 CAMOCTOSATEIHHO YCTaHABINBATH HCKOMOE H JTAHHOE;

® OIICHMBATh HAa MPUMEHUMOCTb M JIOCTOBEPHOCTh MH(OpPMALMIO, MOJYYEHHYIO B XOJ€
UCCIIEI0BAHMS;

® IPOTHO3UPOBATh BO3MOXKHOE JajbHEilllee pa3BUTHE MPOILECCOB, COOBITUH M UX
MOCIIEACTBYSI B aHAIOTUYHBIX WIIM CXOJIHBIX CUTYaIUAX, a TAK)KE BBIABUTATD MPEATIONIOKEHHS 00
WX Pa3BUTUU B HOBBIX YCJIIOBHSIX U KOHTEKCTaX.

Pabora ¢ undopmanmeii:

® BBISIBJIAITH ACPUIUT UH(DOPMALIUY, JaHHBIX, HEOOXOJAUMBIX Ul PEIICHUS MTOCTABJIEHHOM
3a/1a4H;

® [IPUMEHATh PA3IMYHBIE METOJbl, MHCTPYMEHTbl M 3alpochl NIpU MOUCKE U OTOOpe
MH(GOpMallMl WIM JaHHBIX W3 MCTOYHHUKOB C YYETOM NpPEJIOKEHHOW ydeOHOW 3ahauu u
3a/IaHHBIX KPUTEPHUEB;

® BLIOMpATh, aHAJIM3UPOBATH, CHUCTEMATHU3UPOBATH M HHTEPIPETHPOBATH HHGOOPMAINIO
Pa3IUYHBIX BUJIOB U (POPM NpEACTaBICHUS;

® CaMOCTOSITEIbHO BBIOMpPATh ONTUMAIbHYIO (opMy mpeacTaBieHuss HHDOpMAMKM |
WTIOCTPUPOBATH peliaeMble 3a7aud HECIIOKHBIMU CXEeMaMHU, JTharpaMMaMi, HHOU Tpadukoi u
UX KOMOWHAILIUSIMU;

® OIICHUBATh HAJEKHOCTh MH(GOPMALMU MO KPUTEPUSIM, TPEUIOKEHHBIM YUUTEIeM WIH
c(OpMYITMPOBAHHBIM CAMOCTOSTENILHO;

¢ 3 (PeKTUBHO 3aIOMUHATH U CUCTEMATU3UPOBATh HH(POPMAIHIO.

KoMMmyHnKaTHBHBIE yHUBEpPCAJIbHbIE Y4eOHbIE /1eliCTBUSA

OO0uienne:

® CONOCTABJIATh CBOM CYXKJIEHMS C CYXICHUSIMU JPYTMX YYACTHUKOB JHAJOra,
0OHapyXUBaTh pa3IU4Ke U CXOJCTBO MO3UIIHIA;

e MyOJIMYHO  TIPEACTABIATH  PE3yibTaThl  BBIMIOJHEHHOTO  OMbITa  (IKCIIEPUMEHTA,
HCCJICTOBAHMSI, IPOCKTA);

® CaMOCTOSITEIFHO BBIOMpATh (PopMaT BBICTYIUICEHHsS] C Y4ETOM 3ajad MpPE3eHTAllud |
O0COOEHHOCTEHN ayIUTOPUH U B COOTBETCTBUHU C HUM COCTABJISITh YCTHBIE M TUCHMEHHBIC TEKCTHI C
HCIIOJIb30BAHUEM MJUIKOCTPATUBHBIX MaTEPUATIOB.

CoBMecTHas1 1eITeIbHOCTD (COTPYAHUYECTBO):



® [IOHUMATh U HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON U MHIUBUAYAIbHONU pabOTHl MPH
pEIICHHN KOHKPETHOI MPOOJIEMBI, B TOM YHCIIE IIPH CO31aHUU HHPOPMALMOHHOTO ITPOIYKTa;

® [I[PUHUMATh LIEJIb COBMECTHON HH()OPMAIIMOHHOW AEATENbHOCTU MO cOopy, 00paboTke,
nepenaye, Gopmanuzanuu WHPOPMALKUHU, KOJUIEKTUBHO CTPOUTH JEHCTBUA MO €€ JOCTHKEHUIO:
pacrpeessaTh poiu, J0rOBapuBaThCs, 00CYXKIATh MPOLECC U PE3YJIbTaT COBMECTHOM pabOTHI;

® BBITIOJIHATh CBOIO YacTh PabOThl ¢ WHQPOpMAIMEH WU WHPOPMAIIMOHHBIM MPOTYKTOM,
JIOCTHTasi KAaUECTBEHHOTO Pe3yJibTara M0 CBOEMY HAIPABJICHHIO M KOOPIUHUPYS CBOU JCHCTBUSI
C IPYTUMH 4ICHAMHU KOMaH/IbI;

® OLICHMBATh KA4eCTBO CBOCro BKJIaJa B OOIMUI HHOOPMALMOHHBII TPOIYKT O
KPUTEPHSIM, CAMOCTOSITENIEHO C(OPMYITUPOBAHHBIM yYaCTHUKAMHU B3aUMOCHCTBUS;

® CPaBHUBATh PE3YJIbTAThl C WCXOJHOW 3a/aueil M BKJIAJl KaKAOrO 4YiIeHa KOMaHIbI B
JOCTH)KCHUE PEe3yJbTaToB, Pa3JeiiaTh Cpepy OTBETCTBEHHOCTH M IPOSBISTH TOTOBHOCTH K
IPEIOCTABICHHIO OTYETA MTEepel TPYNIIOH.

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3amnus:

® BEISIBJIATH B )KU3HEHHBIX U YYEOHBIX CUTYAIUSIX TPOOIEMBbI, TPEOYIOIINE PELICHNUS;

® OPUEHTHUPOBATHCA B PA3NIMYHBIX IOAXO0JAX K IMPUHATHIO pEIIeHUN (MHAWBUIYaJIbHOE
NPUHATHE PELICHUN, IPUHATHE PELICHUH B IPyIIe);

© CaMOCTOSITEIbHO COCTaBJIATh AJNTOPUTM pEIIEHUs 3a7aud (MM €ro 4acTb), BbIOMpaTh
crnocod pemeHuss ydyeOHOM 3amauM ¢  y4€TOM HMEIOLIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBaTh Mpe/iaraeMble BAPHAHThI PELICHUH;

® COCTaBJIATh IUIAH JAEWCTBUM (IJIaH peanu3aly HAaMEUYEHHOI'O aJrOpUTMa pELIEHUs),
KOPPEKTUPOBATh MPEUIOKEHHBIN aIrOpUTM € YUETOM IOJIYy4YE€HHS HOBBIX 3HAHUH 00 M3yyaeMoM
00BEKTE;

e JleNlaTh BHIOOP B YCJIOBUAX NMPOTUBOPEUNBOM MH(pOpMAMK U OpaTh OTBETCTBEHHOCTD 32
pelieHue.

CamokoOHTpOJIb (peduiexkcus):

® BJIaJIETh CII0COOAMHU CAMOKOHTPOJISl, CAMOMOTHUBALIMU U pedIIeKcuu;

® JaBaTh OLIEHKY CUTYallMH U Mpeaarath 1iaH e€ NU3MEeHEHUs;

® YUUTHIBATh KOHTEKCT M NPEIBUICTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHUKHYTH IIpH
peueHnH yuyeOHOM 3ajauu, aJalTHPOBaTh PEIIEHHE K MEHSIOIUMCS 00CTOSTENbCTBAM;

© O0OBSCHATh HPUYMHBI JOCTHKEHHUS] (HEIOCTHUKEHHUs) pe3yabTaToB HH(GOPMAIMOHHON
JeSTEIbHOCTH, JaBaThb OLIEHKY HPHOOPETEHHOMY OIBITY, YMETh HAaXOJIWUTh IO3UTHBHOE B
IIPOU30UIEIIIEN CUTYallNH;

® BHOCUTbH KOPPEKTHUBBI B JAESITEILHOCTh HA OCHOBE HOBBIX OOCTOSATEILCTB, U3MEHHUBILINXCS
CUTYallui, YCTAHOBJIEHHBIX OLINOOK, BOZHUKIIUX TPYAHOCTEH;

® OIICHUBATh COOTBETCTBUE PE3YJIbTaTa LIETIH U YCIOBUSIM.

IMOLMOHAIbHBIA HHTE/ICKT:

® CTaBUTH ceOsl Ha MECTO APYroro 4eaoBeKa, IOHUMaTh MOTUBbI U HAMEPEHUS APYToro.

IpunsiTue cedst U APyrux:

® 0CO3HaBaThb HEBO3MOYKHOCTb KOHTPOJIUPOBATh BCE BOKPYT JaK€ B YCIOBUSIX OTKPBITOTO
JIOCTYTIA K JIF0OOBIM 00bEMaM MH(OpMAITIH.

MNPEJIMETHBIE PE3YJIBTATHBI

K koHmy oOyuenust B 7 kJjacce y oOydaromierocs Oyayr chopMupoBaHBI CIEIYIOIINE
YMEHUS:

® [TOSICHATH Ha MPUMEpPax CMbICI MOHATUN «MH(pOpMaus», «AH(GOPMAIMOHHBINA MPOIIECce,
«o0paboTka nHGOPMALTHHY, «XpaHEHUE HH(DOPMAITUN Y, «TIepenada nHHopMaIumny;



® KOAMPOBATh U JEKOJUPOBATH COOOLICHHS MO 3aJaHHBIM IpaBHJIaM, JIEMOHCTPUPOBATH
IIOHUMaHWE OCHOBHBIX IPUHIMIIOB KOJMPOBAHUSA MH(DOPMALMK PA3IUYHON IPUPOJBI
(TexcToBOM, rpaduvecKoil, ayamo);

® CPaBHUBATh JUIMHBI COOOILEHUH, 3alMCaHHBIX B Pa3jIMYHbIX ajl(aBUTAX, ONEPUPOBATH
€IMHULIAMH U3MEePEeHUsl HH()OPMAIIMOHHOIO 00bEMA M CKOPOCTH NEpeAayy JaHHbIX;

® OIICHMBAaTh W CpPABHUBATh pPa3Mepbl TEKCTOBBIX, TpaUUecKHX, 3BYKOBBIX (ailjioB U
BUJIC0(AILIIOB;

® [IPUBOAUTH IPUMEPHI COBPEMEHHBIX YCTPONCTB XpaHEHHUs U HepeAayd HHGOpMaIuH,
CPaBHUBATh UX KOJMUYECTBEHHBIE XapAKTEPUCTUKH;

® BBIJICJISATh OCHOBHBIE 3TAIbl B HCTOPUU M NIOHUMATh TEHJIECHUMHU Pa3BUTHS KOMIIBIOTEPOB
U IPOTPaMMHOT0 00ECTICUECHUS;

e[I0JyyaTb M MCIIOJb30BaTh HMHPOPMALUIO O XapaKTEPUCTHKAX IE€PCOHAIBLHOIO
KOMIIbIOTEPA U €r0 OCHOBHBIX 3JIEMEHTax (IpOLleccop, ONepaTUBHAS MaMATh, J0JIFOBPEMEHHAs
aMsTh, YCTPONCTBA BBO/1a-BbIBOJIA);

® COOTHOCHUTb XapaKTEPUCTUKH KOMIIbIOTEPA C 3aJjauaMH, PELIaéMbIMU C €0 TOMOIIBIO;

® OPUEHTHUPOBATHCS B HEPAPXUUECKOM CTPYKTYype (hailjIoBOM CUCTEMBI (3alMChIBATh IOJHOE
ums ¢aitna (katamora), myTh K ¢airy (Karajaory) 1Mo HMMEIONIEMYCsS ONUCaHHIO (ailioBoi
CTPYKTYpPbI HEKOTOPOI'0 HH(POPMALMOHHOTO HOCUTEIS);

epabortath ¢ (HalIOBOM CHCTEMOH TEPCOHAIBLHOTO KOMITBIOTEpA C HCIIOJIb30BAHHEM
rpagpuveckoro  umHTepdeiica, a  HMEHHO:  CO3/1aBaTh, KONUPOBAaTh,  IEpEMEIIaTh,
[IEPEUMEHOBBIBATh, YIAIATh U apXUBUPOBATh (ailiibl U KaTaJOrH, UCIIOIb30BaTh AHTUBUPYCHYIO
porpaMmmy;

® [IPEJCTABIATh PE3yJbTaTbl CBOEH JEATEJIBHOCTU B BHJE CTPYKTYPHUPOBAHHBIX
WITIOCTPUPOBAHHBIX JJOKYMEHTOB, MYJIbTUMEAUUHBIX NPE3EeHTALNH];

eyckarb uH(popmauuto B HMHTepHere (B TOM 4Yucie, MO KIOYEBBIM CJIOBaM, IO
N300paKeHHIO ), KPUTUYECKH OTHOCUTHCSA K HAWJCHHON MH(OpPMAINH, OCO3HABAs OMACHOCTH JIJIS
JUYHOCTH U 0OLIecTBa paclpoCTpaHEHHs] BPEJOHOCHOM HHpOpMalLuu, B TOM YHUCIE
AKCTPEMUCTCKOTO U TEPPOPUCTHUECKOTO XapaKTepa;

® [IOHUMATh CTPYKTYpPY a/IpECOB BEO-PECYpPCOB;

® JICII0JIB30BATh COBPEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHHUKAIINT;

ecoOmonaTh  TpeOoBaHMS  O€30macHOM  OKCIUTyaTalldd  TEXHUYECKUX  CPENICTB
MH(OPMALIMOHHBIX U KOMMYHHUKAIMOHHBIX TE€XHOJIOTMH, COOMIOAATh CETEBOM 3THUKET, Oa30BbIE
HOPMBI HH(POPMALIMOHHON STHKH U MpaBa MpH padoTe ¢ MPUIOKEHUSIMH Ha JTI0OBIX yCTpoiicTBax
u B lHTepHeTe, BoIOMpATh O€301acHbIE CTPATEruH MOBEJCHUS B CETH;

® [I[PUMEHATh METO/1bI NPOPUIAKTUKH HETATUBHOI'O BIMSHUS CPEICTB MHPOPMALIMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTHH Ha 3J0POBBE MOJIb30BATES.

K xoHny obyuyenus B 8 kjacce y oOyuaromierocst 0yayT chOpMHpPOBaHBI CIEAYIOIINE
YMEHUS:

®IIOSICHATh HA IIpUMEpax pasiuuus MEXIy MO3ULUUOHHBIMU W HENO3UIMOHHBIMU
CUCTEMaMHU CUUCIICHUS;

® 3aIIMChIBAaTh M CpaBHUBaATh Lenble yucna oT 0 no 1024 B pa3nuyHBIX MO3WIMOHHBIX
CUCTEMaxX CUHMCIIEeHUs (C OCHOBaHUAMHU 2, 8, 16), BHINOIHATH apu(pMETHUECKHUE ONEepaly Hal
HUMU;

® DaCKpbIBAaTh CMBICI MOHSATHH «BBICKA3bIBAHHMEY, «JIOTHUECKAs ONEpanys, «IOTHYeCKOe
BBIPAKECHHE;

 3aMKChIBAaTh JIOTUYECKUE BBIPAXKEHUS C UCIIOJIIB30BAHUEM JHU3BbIOHKLIUHU, KOHBIOHKIUU U
OTPULIAHMS, OIPENENATh HUCTUHHOCTb JIOTHYECKUX BBIPAKCHHUM, €CIM HW3BECTHBl 3HAYCHUS
VMCTUHHOCTH BXOJSILIUX B HEro MEPEMEHHBIX, CTPOUThH TAOIMIBI UCTUHHOCTU IS JIOTMUECKUX
BBIPAKECHMI;



® DACKpbIBaTh CMBICH TMOHATUA «UCHOJHUTENbY, «AITOPUTM», «IIPOrpaMmay, MOHUMAas
Pa3HHITY MEXAYy YIOTPEOJICHUEM ITUX TEPMHUHOB B OOBIJICHHOU peuu U B HH(DOpPMATHKE;

® OITUCHIBATh AJITOPUTM PEIICHUS 3a7a4d PA3IMYHBIMU CIOcO0aMu, B TOM YHUCIIC B BHJIC
0JI0K-CXCMEL;

® COCTaBJISATh, BBINOJIHATHL BPYYHYIO M Ha KOMIIBIOTEpE HECJIOKHBIE QJITOPUTMBI C
WCITOJIb30BAaHUEM BETBJICHHM W ITUKIIOB JIJIA YIPABIICHUS UCIIOTHUTEISIMH, TaKUMHU Kak Pobor,
Yepenamka, YepTéKHUK;

® ICTIOJIb30BaTh KOHCTAHThI W TEPEMEHHBIC Pa3JIMYHBIX THUIIOB (YHCIOBBIX, JIOTUYECKHX,
CHMBOJIBHBIX ), @ TAKXKE COJICPIKAIINE UX BBIPAKECHHUSI, UCTIOJIB30BaTh ONEPaTOp MPHCBAUBAHMSI;

® IICIIOJIB30BATh TIpU pa3paboTKe MporpamMM JIOTHYECKHE 3HAYCHHS, OMNEPalUd H
BBIPAKEHUS C HUMU;

® AHAJIM3UPOBATh MPEJIOKEHHBIE QJITOPUTMBI, B TOM YHCIE ONPEHEIsATh, KaKue
pe3ynbTaThl BO3MOKHBI IIPH 33JJaHHOM MHOKECTBE MCXOAHBIX 3HAUCHUH;

® CO3/1aBaTh U OTJIAXKHUBATH MPOTPAMMBbI Ha OJHOM U3 S3BIKOB IporpammupoBanus (Python,
C++, Ilackane, Java, C#, IlIkonbHBIH ANTOPUTMHYECKUN SI3BIK), peaiu3yIOIIHE HECJIO0KHbBIC
AITOPUTMBI 00pabOTKM YMCIIOBBIX JAHHBIX C HCIIOJIB30BAHMEM ITUKJIOB W BETBJIICHUW, B TOM
Yuclie pealM3yIoUIe MPOBEPKY IEIMMOCTH OJHOTO LEJOr0 Yucia Ha APYyroe, MpOBEpPKY
HATYPaJIbHOTO YHCJIa Ha IPOCTOTY, BBIJCIICHUS TU(P U3 HATYPATHHOTO YHUCIIA.

K xonmy oOyuenuss B 9 kijacce y oOywaromierocss Oyayr cOPMHUPOBAHBI CIICIYIOIIHEC
YMEHUS:

e pa30MBaTh 3aJaud Ha IOJ33Ja4l, COCTABIISATH, BBHINOJIHATH BPYYHYIO U Ha KOMIBIOTEpPE
HECJIO)KHBIE aJTOPUTMbI C KCIOJb30BAHUEM BETBJICHMM, ILMKJIOB M BCIIOMOTraTeNbHbIX
QJITOPUTMOB JUIsl YIIPaBJICHUS UCIIOJIHUTENAIMH, TakuMH Kak Po6oTt, Uepenarika, YepTéxHUK;

® COCTABJIATh U OTJIAXHUBATH MPOTPAMMBI, PEATH3YIONIIUE TUTIOBBIE aJTOPUTMBI 00paObOTKH
YHCJIOBBIX MOCIIEA0BATENbHOCTEN WIIM OJTHOMEPHBIX YMCIOBBIX MAacCCHUBOB (IIOMCK MaKCHUMYMOB,
MUHMMYMOB, CYMMbI MJM KOJMYECTBAa 3JIEMEHTOB C 33JaHHBIMU CBOWCTBAMM) Ha OJHOM M3
sa36IK0B TIporpammupoBanus (Python, C++, Ilackans, Java, C#, [lIkonbHbIN AJITOPUTMUYECKUN
S3bIK);

® PacCKpbIBaTh CMBICII MIOHATUN «MOJENbY, «MOJCIUPOBAHHUEY, ONPEALNIATh BUABI MOJEIEH,
OILICHMBATh aJIEKBATHOCTb MOJIEIIU MOJEIUPYEMOMY OOBEKTY U LIETSAM MOJIEIHPOBAHUS;

® 1ICTI0JIb30BATh I'padbl U AEPEBbs A MOJICIUPOBAHUS CUCTEM CETEBON U MepapXHUYeCKOH
CTPYKTYpBbI, HAXOAUTh KpaTyalInii myTh B rpade;

® BLIOMpATh CIOCO0 MpEACTaBICHUS JAaHHBIX B COOTBETCTBUHM C IOCTaBJICHHOHN 3ajadeit
(Tabnuupl, cXeMbl, TpauKU, JTUarpaMmbl) C UCIOJIB30BAHUEM COOTBETCTBYIOIIMX MPOTrPaMMHBIX
cpeacTB 00pabOTKH JJaHHBIX;

® [ICII0JIB30BAaTh JJIEKTPOHHbIE TAaONMLBI [ OO0padOTKM, aHanmM3a W BU3YaIHU3alUH
YHUCIIOBBIX JAHHBIX, B TOM 4YHCJI€ C BbIJEJIEHUEM JHara3oHa TaOMUIbl U YINOPSAI0UYMBAHUEM
(COpPTUPOBKOIL) €ro 31€eMEHTOB;

eco3JaBaTh M NPHUMEHATH B DJEKTPOHHBIX Tabmuuax QopMyasl JUisi pacy€roB ¢
UCTIOJIb30BAHUEM BCTPOCHHBIX apU(PMETHUYeCKUX (YHKIMHA (CyMMHUpOBAaHHE U  MOJCYET
3HAYEHWI, OTBEYalolUX 3aJlaHHOMY YCJIOBHMIO, CpelHee apu(MeTHYecKoe, IMOHCK
MaKCHUMaJbHOTO W MHHHMMAJIbHOTO 3HAu€HHs), aOCOJIIOTHOM, OTHOCHUTENIbHOM, CMeIIaHHON
ajJipecarum;

® ICTIOJIb30BATh DJICKTPOHHbIC TAOJIMIBI JUIS YHUCIEHHOTO MOJCIMPOBAHHUS B IPOCTHIX
3aja4ax U3 pasHbIX MPEJMETHBIX 00JIacTel;

® [ICII0JIb30BAaTh COBPEMEHHbIE HMHTEPHET-CEPBUCHI (B TOM 4YHCIIE KOMMYHUKAIIMOHHBIE
CEpBHCHI, OOJAYHbIC XPAHWJIUIIA JAHHBIX, OHJIAMH-NPOrpaMMbl (TEKCTOBBIE M Tpaduueckue
pelaKTOphl, Cpeibl pa3pabOTKK)) B yueOHOM 1 MOBCEHEBHON JAEATEIbHOCTH;



® [IPUBOANTH MPUMEPHI HCIOJIB30BAaHMUS TeOMH(POPMAIMOHHBIX CEPBHCOB, CEPBHCOB
roCyJapCTBEHHBIX YCIyT, 00pa3oBaTeIbHbIX cepBUCOB MHTepHETa B yueOHON M MOBCEIHEBHON
JESITEIIbHOCTH;

® IICIIOJIb30BATh  PA3JIMYHBIE CPEACTBA 3aLIUTHl OT BPEJOHOCHOIO IPOrPAaMMHOIO
o0ecreyeHus, 3alMIaTh NEPCOHAIBHYI0 MH(OPMAIMIO OT HECAHKIIMOHUPOBAHHOIO JIOCTYIA U
€ro IOCHEACTBUM (pasriamieHus, IOJAMEHbI, YTpaTbl JaHHBIX) C Y4ETOM OCHOBHBIX
TEXHOJIOTUYECKUX U COLMAIbHO-IICUXOJIOIMYECKUX ACHEKTOB HCIONIb30BaHUS ceTu VHTepHer
(ceTeBasi aHOHUMHOCTB, IU(POBOH cile;, AyTEHTUYHOCTh CYOBEKTOB M PECYpPCOB, ONACHOCTH
BPEIOHOCHOTO KOJIa);

e pacrio3HaBaTb IIONBITKM U MPENyNpeXaaTbh BOBJIECUEHUE ce€0S M OKPYKAIOUUX B
JECTPYKTUBHBIE M KPUMUHAIbHBIE (OPMBI CETEBOW aKTMBHOCTU (B TOM YHCIe KHOEpOYyJUIMHT,
(buIIMHT).

[TpoBepsieMbie TpeOOBaHUS K pe3yabTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTeIbHOM
POrPaMMBbI
(7 xmacc)

Kon [IpoBepsiemble PeAMETHBIE PE3YIBTATHl OCBOCHUSI OCHOBHOM
IIPOBEPSIEMOTO 00pa3oBaTeNnbHOI MPOrpaMMbl OCHOBHOTO 0011Iero 00pa3oBaHUs
pe3yabTaTa

1 ITo reme «l{udpoBasi rpaMOTHOCTHY

1.1 [TosicHATH Ha IpUMEpax CMBICI MOHATUH «UHPOPMALU», «MH()OPMAITHOHHBIN
nporeccy, «o0paboTka HHPOPMALUUY, «XpaHEHUE HH(OpMALNY, «IIepegayda
uHpOpMAIIAN

1.2 [IpuBoguTE NHpUMEPBI COBPEMEHHBIX YCTPOWCTB XpPaHEHHs M IIEpelayu
uH(pOpMaINY, CPAaBHUBATH UX KOJUYECTBEHHbIE XapaKTEPUCTHKH

1.3 [Tonmy4ats 1 MCTIONIB30BaTh HHPOPMALIMIO O XapaKTEPUCTUKAX MEPCOHATIBLHOIO
KOMIIBIOTEpPA M €r0 OCHOBHBIX AJIEMEHTaX (IIpoLeccop, onepaTuBHasl MaMsTh,
J0JIrOBpEMEHHasl NaMsTh, YCTPOMCTBA BBOJIA - BHIBOJIA)

14 COOTHOCHUTh XapaKTEPUCTUKU KOMIBIOTEpPA C 3aJauaMM, PEIIAEMbIMU C €ro
IMOMOIIBIO

1.5 OpueHTHpOBaTbCI B HMEpPapXUUYECKOW CTPYKType (ailjioBo  CHUCTEMBI
(3anMchIBaTh MosiHOEe MMs (haina (kaTtanora), MyTh K (Qaiiny (kaTajiory) mo
AMEIIEMYCS OITHCAHUIO daiinoBoii CTPYKTYPBI HEKOTOPOTO
MH(OPMAIIMOHHOTO HOCUTEIS)

1.6 PaGotate ¢ ¢aimoBoil cHCTEeMOW MEPCOHAIBHOTO KOMIIBIOTEpA C
UCToNIb30BaHWeM rpaduueckoro wuHTepdeiica: co3maBath (KOMHPOBATh,
nepeMeniaTb, IEepPEeMMEHOBBIBATh, YAANATH U apXUBUPOBaTh (ailmel H
KaTaJjory, UCIOJIb30BaTh aHTUBUPYCHYIO MPOTpamMmy)

1.7 Hckatp nundopmanuto B HTEpHETE (B TOM YHUCIIE TIO KJIFOYEBHIM CIIOBaM, 1O
M300paXCHUI0), KPUTHYECKH OTHOCHTHCS K HaWJIGHHOW WH(MOpMAaIuu,
OCO3HaBaTh OMACHOCTh JUIS JIMYHOCTH U OOIIeCTBa pPacHpoCTpaHEHUs
BpEIOHOCHOM  wH(pOpMaruu, B TOM  YHCIE  DKCTPEMHUCTCKOTO U
TEPPOPUCTUYECKOTO XapaKTepa




1.8

[ToHUMATH CTPYKTYpPY aipecoB BeO-pecypcoB

1.9

Hcnons3oBaTh COBpPEMEHHBIC CEPBHUCEHI I/IHTepHeT-KOMMYHI/IKaHI/Iﬁ

1.10

Cobmoate TpeOoBaHMS 0€30MACHOI JKCIUTyaTalluM TEXHUYECKHX CPENICTB
MH()OPMAIIMOHHBIX U KOMMYHHKAITMOHHBIX TEXHOJOTUH, COOIIOIATh CETEBOM
ATHKET, 0a30Bble HOPMbI MH(QOPMAIIMOHHOW STHUKM U MpaBa mpu paboTe ¢

Oe30macHbIe CTpaTCrum NNOBCACHUA B CETU

1.11

I10JIB30BAaTCIIA

ITo Teme «TeopeTrueckue OCHOBBI HH(POPMATUKID

2.1

nHpOpPMAIUY PA3THYHON IPUPOABI (TEKCTOBOM, TpaMuecKoi, ayano-)
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repeiadn JaHHbIX

23

(haiinoB u Buacodaiion

ITo Teme ((I/IHQ)OpMaI_II/IOHHLIC TCXHOJIOI'KU»

3.1

HWIUTIOCTPUPOBAHHBIX JTOKYMCHTOB, MYJ'II)TI/IMGI[I/II\/JIHI)IX HpCSCHTaHI/Iﬁ

[TpoBepsiembie aeMeHThI coaiepkanus (7 Kiacc)

Kon

HpOBCpHCMHfI 9JICMCHT COACPIKAHUA

[Mudposas rpaMOTHOCTH

1.1

KommbroTep - yHUBEpcalbHOE BBIUMCIHTEIBHOE YCTPOWCTBO, padoTaroliee 1o
ImporpamMmme. Tuner KOMITIBIOTCPOB: IMEPCOHAIBHBIC KOMIBIOTEPHEI, BCTPOCHHLBIC
KOMITBIOTEPBI,  CyNMEepKOMIbIOTephl.  MoOumnbHbIe  ycTpoiicTBa.  TexHuka
0€30macHOCTH | MpaBuiia paboThl HA KOMITBIOTEPE

1.2

OcCHOBHBIE KOMIIOHEHTBI KOMIIbIOTEpAa W MX HaszHadeHue. [Ipomeccop.
OnepatuBHasgs W JOJrOBpEMEHHas MNaMsATh. YCTpOilCTBa BBOJAa M BBIBOJA.
CeHcopHBIN BBOJ, TaTYUKK MOOMJIBHBIX YCTPONCTB, CPEACTBA OMOMETPHUECKOM
ayTeHTU(UKALUU

1.3

Hctopus pa3BuUTHS KOMIIBIOTEPOB M IporpaMMHoro obecneueHus. [loxoneHus
KOMITBIOTCPOB. COBpeMeHHLIe TEHACHIIUHN pa3sBUTHA KOMITIBIOTCPOB.
Cynepkomnbrotepsl. Ilapamiensuele BbrunciaeHus. [lepcoHanbHbI KOMIBIOTED.
[Ipoueccop M ero XapakTepUCTHKU (TaKTOBas 4YacToTa, pa3psAHOCTD).
OneparuBHas naMaATh. JloaroBpeMeHHast maMsTh. Y CTpOMCTBA BBOJA M BBIBOJA.

IPWIOKEHUSMU Ha Jr0ObIX ycTpoiicTBax M B MHTepHere, BbIOMpATH
[TpumeHsTh MeTOABI NPOPHUIAKTUKMA HETaTUBHOTO BIHUSHHUS  CPEJICTB
MHOOPMALIMOHHBIX M KOMMYHMKAllUOHHBIX TEXHOJOIMH Ha 3J0pOBbE
KommpoBate ¥ jgekoampoBaTh COOOMICHHS 1O 3aJaHHBIM  IIpaBUIIaM,

ACMOHCTPUPOBATDH IIOHUMAaHUu¢C OCHOBHBIX IIPUHIUIIOB KOIUPOBAaHUSA

CpaBHMBATh UIMHBI COOOUICHMH, 3alMCaHHBIX B pPa3IMYHBIX al(aBUTaX,
OIIEpUPOBATH €MHULIAMH U3MEPEHUs] HHPOPMALMOHHOTO 00beMa U CKOPOCTH

OueHuBaTh U CpaBHUBATh pa3Mepbl TEKCTOBBIX, IpaHUuUECKHUX, 3BYKOBBIX

Hpe,Z[CTaBJ'ISITB PE3yIbTaThbl CcBOCH ACATCIIbBHOCTH B BUJAC CTPYKTYPHUPOBAHHBIX




O06beM XpaHUMBIX JAHHBIX (OMEepaTUBHAS MaMATh KOMITbIOTEPA, )KECTKUM TUCK U
TBEPAOTEIIbHBII HAKOIMUTENb, IOCTOSHHAs MaMsATh CcMapTdoHA) U CKOPOCTH
JOCTyTA JUIsl pa3JIM4HbIX BUJOB HOCUTEIEH

1.4

[Iporpammuoe  obecrieueHre  KomibioTepa. [IpuKiIagHOe  HIPOrpaMMHOE
o0ecrieyeHue. CucremHoe IpOTpaMMHOE obecrieueHue. Cucrembl
nporpamMmmupoBaHus. [IpaBoBas oxpaHa MpOrpaMM M JaHHBIX. becratHbie |
yCIIOBHO-OecIuIaTHBIe TporpaMMbl. CBOOOIHOE MMPOTPaMMHOE O0eCTICUeHUE

1.5

Qaiinel 1 nanku (katanoru). Tumbr ¢aitnoB. CoiicTBa daitioB. XapakTepHbie
pasmepsl (aiiJIoB pa3iIMYHBIX THIIOB (CTPaHUIIA TEKCTa, AJIEKTPOHHAs KHUTA,
dotorpadus, 3anuch NECHHU, BUICOKIIUII, TOTHOMETPAKHBIN (HIIEM)

1.6

[Ipunnuner moctpoeHus ¢ainoBeix cuctem. [lomHoe uMmsa aitma (mankw,
karasora). [Tyt k daiiny (manke, KaTauory)

1.7

daiinoBelii MeHemKep. Paborta ¢ daiimamu 1 mankamu (KaTaJoramu): CO3/1aHue,
KOIMPOBaHKE, TepeMeIlleHNe, NePEeMMEHOBaHNE M yAaieHue (ailyioB M Iarok
(xartasioroB). [Touck ¢haiiinoB cpencTBaMu ONEPAIIIOHHON CHCTEMBI

1.8

ApxuBanus nJaHHbIX. Vcrions30BaHue MporpaMM-apXuBaTOpOB

1.9

KommnbsrorepHsie BUPYCHl U ApYrHe€ BPEAOHOCHBIE ITporpammel. [Iporpammel mis
3aILUTHI OT BUPYCOB

1.10

OOwenunenne koMmnboTepoB B ceTb. Cerb MHTepHeT. Beb-cTpanuna, BeO-caiT.
Crpykrypa aapecoB BeO-pecypcoB. bpaysep. IlouckoBbie cucremsl. Ilouck
uHbOpMallUK IO KIIOYEBBIM CJIOBaM M IO H300pakeHuto. JlocTOBEpHOCTH
nHbOpManny, MoTydeHHON 3 MIHTepHeTa

1.11

CoBpeMeHHbIE CepBUCHl UHTEPHET-KOMMYHHMKAIUI

1.12

CereBoil 3THKET, 6a30BbIE HOPMBI HHPOPMAIIMOHHOM ATUKHU U MpaBa npu padore
B cetu MHTepHeT. CTpateruu GezonacHoro nosejeHus B IHTepHeTe

Teopernueckrne 0CHOBBI UH(POPMATUKHI

2.1

Nupopmanus - 01HO U3 OCHOBHBIX MOHATUN COBpeMeHHOI Hayku. UHdopmanus
KaK CBE/IEHUS, MpeJHa3HAuUCHHbIE I BOCHPUATHUS YEIOBEKOM, U MH(OpMaIusa
KaK JIaHHbIe, KOTOpbIE MOTYT OBITh 00pabOTaHbl AaBTOMAaTU3UPOBAHHOM CHCTEMOM

22

JIMCKpETHOCTh JaHHBIX. BO3MOKHOCTH OMHMCAHMSI HENPEPBIBHBIX OOBEKTOB U
MIPOIIECCOB C MOMOIUIbIO JUCKPETHBIX AaHHBIX. MH(pOpMalMOHHbIE MPOLECCH -
MIPOLIECCHI, CBA3AHHBIE C XPAHEHUEM, peoOpa3oBaHUEM U Mepeadeil JaHHBIX

2.3

CumBon. Andasut. MourHocTh andasuta. Paznoobpasue s3bIk0B U alihaBUTOB.
EcrecTBeHHble U (QOpMabHBIE SA3BIKUM. AJ(ABUT TEKCTOB HAa PYCCKOM S3bIKE.
JIBonunslii andasut. KonnuecTBo BCEBO3MOXKHBIX CJIOB (KOJOBBIX KOMOUHAIMH)
¢ukcupoBaHHON AMMHBI B JABOMYHOM aidasute. IIpeoOpasoBanue r000r0
andasuta K 1BoMYHOMY. KoamuecTBo pa3nuyHbIX CJI0B PUKCUPOBAHHOM JTMHBI B
anaBuTE ONpEACTCHHON MOIIHOCTH

24

KoaupoBanue cuMBOIIOB OTHOTO ai(aBUTa C TOMOIIBIO KOJOBBIX CIIOB B IPYTOM
andasuTe, KOJoBas TaOIUIA, JEKOIUPOBAHKE




2.5

JBouunblii koxa. IlpencraBieHue [aHHBIX B KOMIIBIOTEpPE KaK TEKCTOB B
JBOMYHOM ali(haBUTE

2.6

Wudopmannonssiii 00beM JaHHBIX. BUT - MUHUManbHas €JUMHMIIA KOJIUYECTBA
nH(popManuu - ABOMYHBIN pa3psa. bailT, kuinobalT, meradbait, ruradbanT

2.7

CkopocTh Tiepemaud JaHHBIX. EJUHUIBI  CKOPOCTHM Tiepelayd  JaHHBIX.
Hckaxxenne nHGOpMAIIH NP Iepeaayue

2.8

KoaupoBanue texctoB. PaBHoMepHbiii koa. HepaBHoMepHbiii koa. KoaumpoBka
ASCII. Bocemubutasie koaupoBku. Ilomsarme o kommpoBkax UNICODE.
JlexonupoBaHue  COOOIIEHHUH C  HCIOJb30BAHHEM  PaBHOMEPHOIO U
HepaBHOMEpHOTo Koaa. MHdopmannoHHblii 00beM TeKCTa

29

OOmee mnpencraBieHue O LU(GPOBOM TPEACTABICHUN ayAMOBU3YaJbHBIX H
APYrHX HENpephIBHBIX HaHHBIX. KoaupoBanwe 1Bera. llBeroBble Momenu.
Monens RGB. I'ny6una xonuposanust. [lanurpa

2.10

PactpoBoe u BekTOopHOE mpencTaBieHue wuszoOpakeHui. Ilukcenb. Onenka
MHGOPMALMOHHOTO 00beMa rpauuecKUX JaHHBIX JJIs pAaCTPOBOIO U300paKEHUS

2.11

KO,I[I/IpOBaHI/Ie 3BYKa. PaSPHHHOCTB H 4YaCTOoTa IJUCKPETU3AlNM. KomnuaecTBo
KaHaJIOB 3allMCH. OHCHKa KOJMYCCTBCHHBIX IIApaMETPOB, CBA3AHHBIX C
MMPpEACTABJICHUEM U XPAHCHUCM 3BYKOBBIX Q)aﬁHOB

NudopmaninoHHble TEXHOIOTUN

3.1

TexkcToBbIE JOKYMEHTHI M UX CTPYKTYpHBIC 3JIEMEHTHI (CTpaHuIa, ab3all, CTpoKa,
CJIOBO, CUMBOJ)

3.2

TexkcToBBI mpoLeccOp - HMHCTPYMEHT CO3[aHUs, pPEJAKTUPOBAHUS U
¢dopmarupoBanus TekctoB. [IpaBuia Habopa TekcTa
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PenaktupoBanue tekcra. CpoiictBa cumBoioB. Ilpudr. Tunsl mpudros
(pyOsieHble, C 3aceykaMH, MOHOIIMpHHHBIE). [lomyXupHOEe M KypCHUBHOE
Haueptanue. CBoiicTBa a03aleB: TpaHUIBl, a03alHBIA OTCTYI, HHTEPBAJ,
BbIpaBHUBaHKE. CTHIIEBOE (hopMATHPOBAHUE
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CrtpykrypupoBanue UWHPOPMAIUM C TOMOIIbIO  CIOUCKOB U TaOJHII.
MHoroypoBHeBbI€ cUCKU. JloOaBIeHre TaOJINIl B TEKCTOBBIE TOKYMEHTHI

3.5

BceraBka u300pakeHHMII B TEKCTOBBIE JOKYMEHTHL. OO0TekaHue H300pakeHuit
TEKCTOM. BKiIroueHune B TEKCTOBBIM JOKYMEHT AuarpamMm U Gopmyi

3.6

[TapameTpsl cTpaHuibl, HyMmepanus crpaHul. JloO6aBneHHe B JIOKYMEHT
KOJIOHTUTYJIOB, CCHUIOK

3.7

[IpoBepka mpaBomnucanus. PacctaHoBka mepeHOcoB. ['00COBOM BBOJ TEKCTA.
OnTnueckoe pacrno3zHaBaHue Tekcra. KommbroTepHslil nepesoa. Vcnonp3oBanue
cepBucoB ceTu MuTepHeT 1t 06paboTKH TEKCTa

3.8

3HaKOMCTBO ¢  rpaduyecKUMH  pelakropamu. PacTpoBble  PUCYHKH.
Hcnonb3oBanue rpaduyeckux NpUMHUTHBOB

3.9

Omnepanyu pefakTUPOBAaHUS TpapUUECKUX OOBEKTOB, B TOM 4YHCIE IHU(PPOBBIX




¢dbotorpaduii: U3MEHEHHE pa3Mepa, oOpe3ka, MOBOPOT, OTpakeHHe, paboTa ¢
obnactsmMu (BBIIEICHHE, KOMHPOBAHHE, 3aJMBKA I[BETOM), KOPPEKIUS IIBETA,
SIPKOCTH ¥ KOHTPACTHOCTH

3.10 |Bekropnas rpaduka. CozmaHue BEKTOPHBIX PHUCYHKOB  BCTPOCHHBIMHU
CpeICTBaMH TEKCTOBOTO MPOIECCOpa WM JAPYTUX Nporpamm (MPUIOKEHHI).
JloGaBieHre BEKTOPHBIX PUCYHKOB B JOKYMEHTHI

3.11 [ToaroroBka MyIbTHMEIMHHBIX mNpe3eHTaruil. Cnaina. [J[oOaBieHwe Ha cramnnm
TekcTa ¥ n3o00pakeHnit. PaboTa ¢ HECKOJIIBKUMHU claiiiamMu

3.12 JloGaBrieHne Ha ciaii ayTMOBU3YyalbHBIX JaHHBIX. AHUMaNH. [ UIepCChlIKH

[TpoBepsieMbie TpeOOBaHUS K pe3yabTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTelbHOM

MIpOrpaMMbl
(8 kiacce)
Kon [IpoBepsiemble IpegMETHBIE PE3YyIbTaThl OCBOCHUS OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTenbHON MTPOrpaMMbl OCHOBHOTO 00I11ero 00pa3oBaHus
pe3ynbTaTa
1 ITo reme «Teopernyeckue OCHOBBI HH(DOPMATUKIDY

1.1 [losicHaTh HaA TOpuUMEpax pa3Iuyusl MEXAYy [O3UIUOHHBIMH U
HETIO3UIIMOHHBIMUA CUCTEMaMU CUUCIICHUS

1.2 3anucbiBaTh W cpaBHMBaTh Iienble unciaa oT 0 no 1024 B paznuyHbIX
MMO3UIIMOHHBIX CHCTEMaX CUUCIICHUS (C OCHOBaHMAMHU 2, 8, 16), BBITOIHATH
apupMeTHYECKUE OnepaIuy HaJ HUMHU

1.3 PackpbiBaTh CMBICT MOHITUN «BBICKA3bIBAHUEY, «IOTHUECKAs OMEpays»,
«JTIOTMYECKOE BBIPAXKEHUE

1.4 3anuchiBaTh JIOTUYECKHE BBIPAKEHUSI C HWCIIOIB30BAHUEM JIU3BIOHKIIUH,
KOHBIOHKIIMM M  OTPUIIAHUS, ONPENETsATh HMCTHHHOCTh JIOTHYECKUX
BBIPOKECHHM, €CJIM W3BECTHBI 3HAYEHUST MCTHUHHOCTH BXOJSIIMX B HETO
MEPEMEHHBIX, CTPOUTH TaOIUIIBI HCTUHHOCTH JUISI IOTHYECKHUX BBIPAXKEHHM

2 [To Teme «ANTOpUTMBI U IPOrPAMMHUPOBAHHEY

2.1 PackpbiBaTh CMBICIT MOHATUN «UCHOJHUTEIBY, «AITOPUTM», «IIpOrpamMmma,
MMOHUMAs Pa3HUILy MEXTY YIMOTpeOJIECHUEM dTHX TEPMUHOB B OOBIIEHHOM
peun u B uHGOpMaTHKE

2.2 OnuceiBaTh AITOPUTM PEIICHUS 33Ja4d PA3IMYHBIMH CIOCOOAMH, B TOM
YHUCIIe B BUE OJTOK-CXEMBI

2.3 CocTaBnsATh, BBINONHATH BPYYHYHO M Ha KOMIIBIOTEPE HECIIOXKHBIE
QITOPUTMBI C HMCIOJIb30BAHUEM BETBJICHUI W LMKJIOB AJIA YIPABICHUS
WCTIOTHUTEIISIMHU

2.4 Hcnonp30BaTh KOHCTAHTHI U TIEPEMEHHBIC PA3JIMUHBIX THUIIOB (YUCIIOBBIX,
JIOTUYECKUX, CHUMBOJIbHBIX), @ TakKe CoJepXkallhie HUX BbIpaXXKEHHUS,




HCIIOJIb30BaTh ONEpaTOp NMPUCBAUBAHUS

2.5

Hcnons3oBaTh IIpu pa3pa60TKe nmporpamMm JIOTHYECKHUEC 3HAUCHUS,
OIICpalii U BbIPAKCHUSA C HUMU

2.6

AHaJII/ISI/IpOBaTL Hpe,Z[JIO)KeHHBIG aJIFOpI/ITMBI, B TOM 4YHUCJIC OHpGI[eJISITB,
Kakhe pe3yiabTaTbl BO3MOXHBI MPU 33JaHHOM MHOXECTBE HCXOIHBIX
3HAYEHUI

2.7

CozmaBaTh M OTJIAXKUBAaTh MpPOrpaMMbl  Ha OJHOM U3  S3BIKOB
nporpammupoBanust (Python, C++, Ilackams, Java, C#, IllkonbHbIit
AnroputMudeckuil  SI3pIK), pea’u3ylolIUe HECIOXKHbIE AITOPUTMBI
00pabOTKH YUCIIOBBIX JaHHBIX C MCIIOIH30BAHUEM ITUKIIOB U BETBIICHUH, B
TOM YHUCJIE Peau3yIoUlie MPOBEPKY AETUMOCTH OJIHOTO 1I€JIOr0 YHciia Ha
JpyToe, MPOBEPKY HATYPaIHHOTO YUCIIA HA MIPOCTOTY, BBIACICHUS ITU(D U3
HATypaJIbHOTO YKcia

[IpoBepsiembie 371eMEHTHI cofiepkanus (8 Kiacc)

Kon

[IpoBepsieMblii 37IEMEHT COJIep>KaHuUs

Teoperuueckrue 0CHOBBI HH(POPMATUKHI

1.1

Heno3uumoHHble ¥ MO3MLIMOHHBIE CUCTEMBI cuucieHus. Andasur. OcHOBaHUE.
Pa3Bepuyrast dopma 3amucu uncia. IlepeBog B OECATHUHYIO CHCTEMY YHCEI,
3allMCaHHbIX B IPYIUX CUCTEMAaxX CUUCIICHUS

1.2

Pumckas cucrtemMa CUHCICHUS

1.3

JIBonunas cucrema cuucienus. [lepeBon nenbix uncen B npeaenax ot 0 go 1024
B JIBOMYHYIO CUCTEMY cuuciieHus. BocekMepuunas cucrema cuucienus. [lepeBos
YUCEel U3 BOCBMEPUYHOM CHUCTEMBl B JIBOUYHYIO M JIECATHUUHYKO CHUCTEMBI WU
obpatno. IllecTtHamuarepuuHas cucreMa cuucieHus. llepeBon uwmcen u3
HIECTHAAATEPUYHON CUCTEMBI B JBOMYHYIO, BOCBMEPUUYHYIO U JIECATUYHYIO
CUCTEMBI U 00paTHO

1.4

ApI/I(l)MeTI/I‘-ICCKI/IC onepannu B JIBOUYHOHN CHUCTEME CUHCICHUS

1.5

Jlormdeckre  BbICKa3bIBaHUS.  Jlormyeckue  3HAUYEHUs  BBICKA3bIBaHHIA.
DNeMEeHTapHbIE W COCTaBHBIC BBICKA3bIBaHUS. JIOTHMYECKHE OIEpaluh: «H»
(KOHBIOHKITUS, JIOTUYECKOE YMHOXKEHHE), «UIu» (IU3IBIOHKIHS, JOTHUECKOE
CIIOXKEHUE), «He» (JoThdeckoe oTpuiianue). [IpropuTeT Jornueckux oreparuu.
OmnpeneneHre HMCTUHHOCTH COCTaBHOTO BBICKA3bIBAHUS TMPH  U3BECTHBIX
S3HAYCHUAX UCTUHHOCTHU BXOOANIUX B HETO SJICMCHTAPHBIX BBICKa3bLIBaHUU

1.6

Jlornueckne  BbIpaxkeHHs. IlpaBuia 3amMcHM  JTOTMYECKMX  BBIPAKEHUM.
ITocTpoenue TabauIl HCTUHHOCTH JIOTHYECKUX BBIPAXKEHUN

1.7

Jlornueckune 3neMeHThI. 3HAKOMCTBO C JJOTHYSCKHUMU OCHOBaMM KOMIIBIOTCPA

AJTOpUTMBI M TPOrpaMMHUPOBAHNE

2.1

IlonsTue aJiIropuTMma. Hcnonaurenu AJITOPUTMOB. Anr OpPUTM KakK IUIaH




YHIpaBJICHUA UCIIOJTHUTECICM
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CgoiictBa anroput™a. CriocoObl 3alIMCH aJiTOpUTMa (CJIOBECHBIN, B BUAE OJIOK-
CXEMBI, IPOTrpaMMa)

23

AnroputMuueckue KOHCTpYKIuu. KoHcTpykuusa «cinegoBaHuey. JIMHeWHbIN
anroput™M.  OrpaHM4YeHHOCTb  JIMHEWHBIX  aJrOPUTMOB:  HEBO3MOYKHOCTh
MPEYyCMOTPETh 3aBUCUMOCTD MOCJIEIOBATEIIbHOCTH BBINOJHAEMBIX JIEUCTBUM OT
HCXOJIHBIX TaHHBIX

24

KOHCprKI_II/ISI «BCTBJICHHUC)»: IIOJIHAsd1 W HCIIOJHAasA d)OpMLI. Bremmonnenue u
HCBBITIOJIHCHHUC YCJIOBUA (I/ICTI/IHHOCTB H JOXXHOCTb BBICKa3BIBaHI/I$I). HpOCTI)Ie u
COCTaBHBIC YCIIOBUA

2.5

KoHcTpykusa «IOBTOpEHME»: LUKIBI C 3aJaHHBIM YKCIOM IIOBTOPEHHM, C
YCIIOBUEM BBIIIOJIHEHUS, C IIEPEMEHHON LIMKIIA

2.6

PazpaGotrka g (opMaJbHOTO HCHOJHUTENS aJIrOPUTMA, MPHUBOJSAIIETO K
TpeOyeMoMy pe3yibTaTy NpU KOHKPETHBIX HCXOIHBIX JaHHBIX. Pa3paboTka
HECJIOXKHBIX QJITOPUTMOB C HCIOJIB30BAHUEM LUKIOB M BETBICHUH Ui
yrpaBieHus: (GOpPMaTbHBIMH  HCIOJHUTEISIMA.  BBINONIHEHHE — alrOpUTMOB
BPYYHYIO M Ha KoMIlbtoTepe. CHHTaKCHYeCcKHe U JIorndeckue omuoku. OTKa3bl

2.7

SA3pik  mporpammupoBanus  (Python, C++, Java, C#, IlxonpHbIii
Anroputmuyeckuit fI3pik). Cuctema npOrpaMMUpPOBAHHUSA: PEJAKTOP TEKCTa
MIPOrpaMM, TPAHCISITOP, OTIATUYUK

2.8

Ilepemennas: Tum, uMs, 3HayeHue. Llenble, BelIECTBEHHbIE U CUMBOJIbHBIE
[IEpEMEHHbIE

29

Oneparop mnpucBauBaHus. Apudmernyeckue BBIPAXKEHUS M TMOPSAOK HX
BbIUKCIeHU. Onepanyy ¢ LeabIMU YHACIaMU: LEJIOYUCIEHHOE JEJIEHNE, OCTaTOK
ot genenus. IIpoBepka 1eaMMOCTH OJHOTO LIETIOTO YUCIIa Ha IPYroe

2.10

BerBnenus. CocraBHble ycinoBHS (3allUCh JIOTMYECKHUX BBIPAKEHUH Ha
M3y4aeMOoM sI3bIKe IporpaMMupoBaHus). HaxoxaeHne MUHUMyMa U MakCUMyMa
U3 JBYX, TPEX M 4YeThIpeX uucen. Penenne kBaJpaTHOro ypaBHEHHS, UMEIOILIETO
BELIECTBEHHbBIE KOPHU

2.11

I[I/IaJ'IOFOBafl OTJIaJgKa IporpaMm: MmomaroBO€ BBIIIOJIHCHHUEC, ITPOCMOTP 3HAYCHHI
BCJINYHH, OTJIaAOYHBIN BBIBO/I, BbI60p TOYKH OCTAaHOBA

2.12

]_II/IKJ'I C YCJIIOBUECM. AJ'IFOpI/ITM EBKJ’II/II[a I HaXOXIACHUA HaKOOJIBIIIETO O6H.[CFO
ACIIUTECIA ABYX HATypaJIbHBIX YHCCIL. PazOuenwne 3ammcu HaTypaJbHOT'O 4YUCJia B
HO3I/ILIHOHHOI>'I CUCTCMC C OCHOBAHUCM, MCHBIIIUM UJIN paBHBIM 10, Ha OTACIBHBIC

udpsl

2.13

[ukn ¢ nmepeMeHHON. ANTOPUTMBI IPOBEPKHU JEIMMOCTH OJIHOTO IIEJIOr0 4Yucia
Ha Jpyroe, NpoBEPKU HATYpaIbHOI'O YKCIIa HA IIPOCTOTY

2.14

OO6paboTka CHUMBOJBHBIX JaHHbIX. CHUMBOJBHBIE (CTPOKOBBIE) MEPEMEHHBIE.
[TocumBonbHAst 00paboTka cTpok. [lojacdyer 4acTOTHI TMOSBIEHWS CHUMBOJIA B
crpoke. Berpoennblie GyHKIMM 11 00pabOTKU CTPOK

2.15

OHpe,Z[CJ'ICHI/IC BO3MOJXHBIX PE3YJIbTATOB pa6OTLI aJIropurtMa  1nmpu  3aIaHHOM




MHOXXECTBE BXOJHBIX JAaHHBIX, OINpPEACIIEHUE BO3MOXHBIX BXOIHBIX [IaHHBIX,
MPUBOIAIINX K TaHHOMY pE3yJIbTaTy

[TpoBepsieMbie TpeOOBaHUS K pe3yabTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTeIbHOM
MPOrPaMMBbI
(9 kmacc)

Kon [IpoBepsieMbie MPEIMETHBIC PE3yIbTAThl OCBOCHUSI OCHOBHOM
IPOBEPSIEMOTO 00pa30BaTeNbHON MPOTrpaMMBbl OCHOBHOTO 001IIero 00pa3oBaHUs
pesyJibTara

1 [To reme «l{udpoBast rpaMOTHOCTHY

1.1 Hcnonp30BaTh  COBpPEMEHHBIE  HHTEPHET-CEPBUCHI (B TOM  UHUCIE
KOMMYHHUKAI[IOHHBIE CEPBUCHI, 00JIAUHbIE XPAaHWIUIIA JaHHBIX, OHJIAHH-
IIPOrpaMMbl (TEKCTOBBIE U IpapuecKue peAaKTOphbl, Cpebl pa3paboTKH) B
y4eOHOI 1 IOBCEAHEBHOM J€SITEIbHOCTH

1.2 [IpuBOIMTH HpUMEpPHI HCIONB30BAaHUS T€OMH(DPOPMALIMOHHBIX CEPBUCOB,
CEpBUCOB  TOCYJIAapCTBEHHBIX  YCIyI, 0Opa30oBaTENIbHbIX CEPBHCOB
WuTepHera B yueOHOM U MOBCEAHEBHOU ACSITENLHOCTU

1.3 Vcnonp3oBaTh  pasjiMyHbIe  CpPEJACTBA  3alIUTBl  OT  BPEIOHOCHOTO
MIPOrPaMMHOTO 00€CIICUCHUS, 3alUIIATh EPCOHATLHYIO HH(DOPMAIIHIO OT
HECAHKIIMOHHUPOBAHHOTO JIOCTYNa M €ro IOCIEACTBUI (pa3riamieHus,
MOJIMEHBI, yTpPaThl JAaHHBIX) C YYE€TOM OCHOBHBIX TEXHOJIOTHMUYECKUX H
COITMAJIHO-TICUXOJIOTHYECKUX ACTIEKTOB KCIIOJIb30BaHMs ceTn MHTepHer
(cereBass aHOHMMHOCTH, ITU(PPOBOH CJell, AYyTCHTHYHOCTh CYyOBEKTOB W
PECypcoB, OMACHOCTh BPEJOHOCHOTO KO/A)

1.4 Pacnio3HaBaTh TONBITKM U TpeAyNpexaaTb BOBJEUEHHE ce0d U
OKpY)KalOIIUX B JIECTPYKTHBHbIE M KPUMHHAIbHBIE (OPMBI CETEBOU
aKTUBHOCTH (B TOM 4ucCIIe KHOEpOYIUIMHT, (PUIITMHT)

2 IIo Teme ((TeOpeTI/I‘ICCKI/Ie OCHOBBI I/IH(l)OpMaTI/IKI/I»

2.1 PackpbIBaTh CMBICI TIOHITHH «MOJENbY», «MOJAECTUPOBAHUEY, OMPEACIATh
BHJIBI MOJIETICH, OLIGHUBATh AaJICKBAaTHOCTh MOJIETH MOJIETUPYEMOMY
O0BEKTY U LENSIM MOJACTUPOBAHUS

22 Hcnonp3oBatk rpadsl U AepeBbs sl MOJCIUPOBAHUS CUCTEM CETEBOU U
MEepapXUUeCcKOil CTPYKTYphl, HAXOUTh KpaTyaiiuii myTs B rpade

3 ITo Teme «ANTOPUTMBI U IPOTPAMMHPOBAHUE)

3.1 Pa30uBath 3ala4v Ha noA3ajiadr, COCTABJIATH, BBIMIOJIHATH BPYYHYKO U Ha
KOMIIBKOTEPE HECIIOXHBIC aJITOPUTMBI C HCIIOJIB30BAHHUEM BGTBJ’I@HHIZ,
ITUKJIOB n BCIIOMOTaTCIBbHBIX AJITOPUTMOB JJIA YIIpaBJICHUA
HUCITOJTHUTCIIIMHA

3.2 CocTaBimATh W OTIAXKHBATH IPOTPAaMMBbl, pPEATNU3YIOIIHE THUIIOBBIE
QITOPUTMBI ~ OOpabOOTKM  YHMCIOBBIX  TOCJIEAOBAaTENBHOCTEH  WiIn
OJTHOMEPHBIX YHCIIOBBIX MAacCCUBOB (IMOMCK MaKCUMYMOB, MHUHHUMYMOB,




CYMMBI UM KOJIMYECTBA 3JIEMEHTOB C 33JJaHHBIMH CBOMCTBaMH) Ha OJTHOM
u3 A3blkoB mporpammupoBanus (Python, C++, Ilackans, Java, C#,
[xonbHBIH ATTOPUTMUYECKUN SI3BIK)

ITo reme «MHpOpMALIIOHHBIE TEXHOTOTHI

4.1

BeiOupare cmoco0 mpejicTaBieHUS  JIaHHBIX B COOTBETCTBUU  C
MOCTAaBIICHHOW 3ajadell (TaONMUIbI, CXEMBbI, TpaQuKH, IUATPAMMBI) C
UCIIOJIb30BAHUEM COOTBETCTBYIOIIUX IMPOTPAMMHBIX CPEICTB 00pabOTKH
TAHHBIX

4.2

Hcnonb30BaTh AJIEKTPOHHBIE TaOMMIBI [ 0OpabOTKH, aHaiu3a u
BU3yaJIU3allM{ YMCIIOBBIX JIaHHBIX, B TOM YHUCJIE C BBIJICJICHUEM JIHara3oHa
Ta0JIMLBI U YIOPSA0YHBAHHEM (COPTUPOBKOM) €ro 3JIEMEHTOB

4.3

CozmaBaTh M MPUMEHSTh B JJIEKTPOHHBIX Tabiuuax QGopmynbl Ams
pacyeToB C WCIOJIL30BAaHUEM BCTPOCHHBIX apH(PMETHUECKUX (YHKITHMA
(cymMupoBaHUE U MOJCYET 3HAUCHUN, OTBEUAIOIINX 3aJaHHOMY YCIJIOBHIO,
cpenHee apuPMETHYECKOE, IMOUCK MAKCUMAIBHOTO M MHUHHUMAIhHOTO
3HAYCHHMS ), A0COJIFOTHOM, OTHOCHTEIIbHOM, CMEIIIAaHHOW aJipecaliuu

4.4

Vcnonb30BaTh 31€KTPOHHBIE TAOIUIIBI Ul YUCIEHHOI'O MOJIEIIMPOBAHUS B
MPOCTHIX 3aj7[adaX U3 Pa3HbIX MPEAMETHBIX obacTei

[IpoBepsieMbie eMeHTHI coaepxkanus (9 kiace)

Kon

[IpoBepsieMblil AIEMEHT COAEPHKAHUS

[udposast rpaMoTHOCTH

1.1

I'moGanbHas cerb MHurepner. [P-ampeca y3nmoB. CeTeBoe XpaHEHHE IaHHBIX.
MeTobl HHAMBUYATbHOTO U KOJUIEKTUBHOTO Pa3MEIICHUs HOBOW MH(OpMaIUK
B Hutepuere. bonbmme paHHble (MHTEpPHET-JaHHbIE, B YAaCTHOCTH JIaHHBIE
COLIMAJIBHBIX CeTei)

1.2

[Tonsitue 006 wuHOpMaNMOHHON Oe30macHOCTH. YTpOo3bl HHGOPMAIIMOHHON
6e30macHOCTH Ipu paboTe B TI00aTBbHON CETH M METOABI IPOTUBOJICHCTBUS UM.
[IpaBuna Ge3omacHOil ayTeHTHU(PUKAIMK. 3anIuTa JMYHONW WH(OOpPMAIMU B CETH
WntepHer. be3zonacHble  cTpaTeruu  TOBeJAeHMs B ceTH  VIHTepHeT.
[IpenynpexxaeHne BOBJICYCHUS B JECTPYKTHBHBIE M KPUMHHAIBHBIE (OPMBI
CEeTeBOM akKTUBHOCTHU (KHOEpOYUIMHT, GUILKHT U Ipyrue GopMbl)

1.3

Buner nedarenpHoctn B MHTepHeTe. HTEpHET-CepBUCH: KOMMYHHUKAIlMOHHBIE
CepBUCHI (MOYTOBas Ciyk0a, BUIEO-KOH(PEPEHI-CBSA3b U JIPYTHE), CIPaBOYHBIE
CIy’kObl  (KapThl, pacmucaHusi W JIpyTue), TOUCKOBBIE CIIYKOBI, CIYyXOBI
OOHOBJIGHHS TporpaMMHOro oOecnedyeHus M JApyrue ciayxk0el. CepBHUCHI
rocyJapcTBeHHbIX — ycayr. OOmaynble XpaHwiuia JaHHbIX.  CpencTBa
COBMECTHON  pa3paOOoTKu  JOKyMeHTOB (oHmnaiiH-oducel). Ilporpammuoe
obecriedyeHne Kak BeO-CepBUC: OHJIAHOBBIE TEKCTOBBIE U TIpaduueckue
PEeAaKTOPHI, Cpelibl pa3pabOTKU MPOrpamMm

Teopernueckrne 0CHOBBI HH(POPMATUKHI




2.1

Mopenb. 3amauu, pemiaeMble ¢ MOMOIIBIO MojaenupoBaHus. Knaccudbuxamum
Mojeneld. MarepuanbHble  (HaTypHble) W HMH(OPMAIMOHHBIE  MOJEIH.
HemnpepsiBHBIE M AWCKpeTHBIE Mojeau. MMurtanuonHnele moxaenu. Wrposbie
Mozenu. OIlleHKa COOTBETCTBHUSL MOJEIH MOJCITUPYEMOMY OOBEKTY U IEIsIM
MOJICIIMPOBAHUS

22

Tabnuunbie Mogenu. Tabauia Kak npecTaBIeHue OTHOCHHUS

2.3

baspl gannbix. OTOOp B Ta0/IMIIE CTPOK, YIOBIETBOPSIIONINX 3aJAaHHOMY YCIIOBHIO

24

I'pad. Bepmmna, pebpo, myts. OpHEHTHPOBAaHHBIE W HEOPUEHTUPOBAHHBIC
rpader. Jymaa (Bec) peOpa. Becoas marpuna rpada. JiMHA MyTH MEXIY
BepmmHaMu rpada. [louck ontumansHoro mytu B rpade. HauanpHast BepiinHa
(MCTOYHWMK) W KOHEYHas BeplIMHA (CTOK) B OPUEHTUPOBAHHOM rpade.
Brruncnenmne konu4ecTBa MyTei B HAITPABJICHHOM allMKJINYECKOM rpade

2.5

HepeBo. Kopenb, Bepminna (y3en), 1uct, pedpo (ayra) aepesa. Beicora nepesa.
[MonnepeBo. Ilpumepsl wuCHONB30BaHMs JAepeBbeB. llepeOop BapuaHTOB C
MIOMOIIIBIO JiepeBa

2.6

[lonsiTue MareMaTWyeckol MoOJENH. 3aJayd, pelaeMble C  MTOMOIIBIO
MaTeMaTHYECKOTO (KOMITBIOTEPHOTO) MOJICTTUPOBAHUSI. Otnuuune
MaTeMaTHYeCKOM MOAENHM OT HATypHOH MOJEIM © OT  CIIOBECHOTO
(IuTEpaTypHOro) ONMcaHus 0ObEKTa

2.7

Otanbl KOMIBIOTEPHOIO MOJICJIMPOBAHUS: IOCTAaHOBKA 3a/laud, IOCTPOEHHE
MaTeMaTUYecKOM  MOJENH, HporpaMMHas  peajusalusi, TECTUPOBAaHUE,
IIPOBEICHUE KOMIIBIOTEPHOTO 3KCIIEPUMEHTa, aHaJlW3 €ro pe3ysabTaToB,
YTOYHEHHE MOJEIU

ANTOpUTMBI ¥ IPOIPaMMHUPOBAHHE

3.1

Pa3Ouenune 3amaun Ha mnonzanaud. CocTaBieHHE aJITOPUTMOB M IPOrpamMM C
UCIOJb30BAHUEM BETBJICHHM, IMKIOB M BCIIOMOIATENbHBIX QJITOPUTMOB JUIS
YHIpaBJICHUA UCIIOJTHUTECICM UJIW APYTUMHA UCITIOJTHUTCIAMU

3.2

TaOnuunble BenuuuHbl (MaccuBbl). OnHoMmepHble MaccuBbl. CocTaBiieHHE U
OTNIaJIKa TMPOTpPaMM, PpPEATH3YIOIIUX  TUIOBBIE  AJITOPUTMBI  00pabOTKH
OJTHOMEPHBIX YHCJIOBBIX MAacCHBOB, Ha OJIHOM H3 SI3BIKOB IPOTPAMMHUPOBAHUS
(Python, C++, Ilackanb, Java, C#, lllkonpHblii AJropuT™Muyeckuit S3bIK):
3aroJIHEHNE YHWCJIOBOTO MAaCCHMBA CIIYYalHBIMH YHCIaMHU, B COOTBETCTBUHU C
dbopMyInoil WM MmyTeM BBOJAA YHCEN, HAXOXJACHHE CYMMBI AJIEMEHTOB MAacCHBa,
JMHEWHBIN MTOUCK 3aJJaHHOTO 3HAYCHUSI B MACCHBE, TIOJICUET FJIEMEHTOB MacCHBa,
yIOBJICTBOPSIONINX  33JaHHOMY  YCJIOBHIO, HaXOXJICHHE MHUHHUMAIbHOTO
(MakcuManbHOTO) AeMeHTa MaccuBa. COpTUPOBKA MacCHUBa

33

OOpaboTka TMOTOKA JaHHBIX: BBIYUCICHHE KOJIUYECTBA, CYMMBbI, CpPEIHETO
apu(pMETHYECKOr0, MHHHUMAJIBHOTO W MAaKCHUMAaJbHOTO 3HAUYEHHUsS 3JIEMEHTOB
IIOCJIE0BATEIBHOCTH, YAOBIETBOPAIOIINX 3aJAHHOMY YCIOBHUIO

34

Vnpanenune. Curnasn. OOparHast cBsi3b. [lolyueHHe CUTHAJIOB OT IU(PPOBBIX
NaTYNKOB (KacaHMs, paccTOSHUS, CBeTa, 3Byka U jpyroro). Ilpumepst
UCTOJb30BaHUS TMPHUHLMIA OOpaTHOW CBSI3M B CUCTEMax  yIpaBJICHUS
TEXHUYECKMMH YCTPOHCTBaMH, B TOM u4ucie B pobororexHuke. [Ipumepsr




POOOTU3UPOBAHHBIX CUCTEM (CHUCTEMA YIPABIEHUS ABHKEHHEM B TPAHCIIOPTHOM
CUCTEME, CBapO4YHas JIMHUSA aBTO3aBOJAa, ABTOMATU3MPOBAHHOE YIPABIICHUE
OTOIICHHEM JI0Ma, aBTOHOMHAsI CUCTEMA YIIPaBJIEHHUs TPAHCIIOPTHBIM CPEICTBOM
U ApYyTUE CUCTEMBI)

WNudopmannoHHbIe TEXHOIOTHH

4.1

[Tonatue 00 >1MEKTPOHHBIX Tabiaumax. THUIBl JAHHBIX B SYEUKAX HJICKTPOHHOM
Tabmunpsl. PenaktupoBanue u popmatupoBanue tadiauu. BerpoeHHusle pyHKunu
Uil TIONCKAa MaKCUMyMa, MUHUMYMa, CYMMbI M CPEIHETr0 apu(pMEeTHYECKOTro.
CoprupoBKa [aHHBIX B BbIIEICHHOM JuanaszoHe. lloctpoeHme nmarpamm
(rucrorpamma, Kpyropas guarpaMma, TodeyHas jamarpamma). Beibop Tuma
JuarpamMmbl

4.2

[IpeoOpazoBanue Gopmyn mnpu komnupoBaHud. OTHOCHTENbHAs, a0CONIOTHAS H
CMeEIIIaHHas aipecarius

4.3

YcnoBHBIE BBIYMCIEHUS B 3JEKTPOHHBIX Tabnuiax. CyMMHpOBaHHE U TOJCYET
3HAUCHUH, OTBEYAIOIIUX 3aJlaHHOMY YycioBuio. OOpaboTka OonbIIMX HAOOPOB
JTaHHBIX. UHCIICHHOE MOJICIIMPOBAHKE B DJICKTPOHHBIX TaOIHIIAX

4.4

Ponbp vHOpPMALIMOHHBIX TEXHOJNOTUW B PAa3BUTHH SKOHOMHKU MHpA, CTPAHBI,
pernona. OTKpbITEIE OOpazoBaTenbHBIE pecypchl. [lpodeccuu, cBsizaHHBIE C
nHpopMaTUKOH W HHQOPMAIIMOHHBIMH  TEXHOJIOTHUAMHU:  BeO-Iu3aiiHep,
MPOrPaMMUCT,  Pa3pabOTUYMK  MOOWIBHBIX  TPUIIOKEHUH, TECTUPOBIIUK,
ApPXUTEKTOpP MPOTpaMMHOr0 0OeCredyeHHs, CHEHUAINCT MO0 aHAIU3y [AaHHBIX,
CHUCTEMHBIN aJIMUHUCTPATOP

[Tposepsiemble Ha OI'D o nHpopmaruke TpeOOBaHUS
K pe3yabTaTaM OCBOECHUS OCHOBHOH 00pa30BaTeIbHON IPOTrPaMMBI

OCHOBHOTO 00111eT0 00pa3oBaHus

Kon

[IpoBepsiembie TpeOOBaHUS K IPEIMETHBIM Pe3yJibTaTaM 6a30BOr0 ypOBHS

MIPOBEPSIEMOTO | OCBOEHHSI OCHOBHOM 00pa30BaTeIbHOM MPOTrpaMMbl OCHOBHOTO OOIIETO
TpeGoBaHUS obpazoBanus Ha ocHoBe PI'OC

3Harh (IOHUMATh)

Brnanenue ocHOBHBIMH TOHSATHSAME: HH(pOpMANHs, repeaada, XpaHeHHe H
o0paboTka MH(pOpMaLKHU, aITOPUTM, MOJAENb, IU(PPOBONH MPOAYKT U HUX
WCTIOJIB30BaHME ISl PEIICHUST YICOHBIX U IPAKTUIECKHUX 3a/1a4




1.2

Brnanenue nonsTusMH: BhICKa3bIBaHUE, JTOTHYECKas ONepalus, JOrH4ecKoe
BBIpaXKCHHE

VYMeTn

2.1

YMeHue onepupoBarh €AMHUIIAMUA U3MEpPEHHUs] HHPOPMALIMOHHOTO 00bemMa
Y CKOPOCTH TepeIayu TaHHBIX

2.2

YMeHue 3anuchiBaTh M CpaBHHUBaTh Ilienble yuciaa or 0 go 1024 B
Pa3IMYHBIX MMO3UIMOHHBIX CUCTEMaX CUMUCICHHUSI C OCHOBaHUAMHM 2, 8, 16,
BBITIOJTHATH apU(METUICCKUE OTIePAIIMH HAJ HUMU

23

YMeHue KoaupoBaTh U AEKOIUPOBATH COOOIIEHUS IO 3a/IaHHBIM MpaBUIIaM;
MMOHMMAaHHUE OCHOBHBIX MPHHIIMIIOB KOIUPOBAHUS WH(DOPMAITUU PA3THIHOM
MIPUPOJIBI: TEKCTOBOM, TpaduiecKoil, aynnuo

24

YMeHHE 3anuchiBaTh JIOTMYECKUE BBIPAKEHHUS C  MCIOJIb30BAHHEM
JU3BIOHKIMY, KOHBIOHKIIMM M OTPHULAHMSA, OIpPEACNATh HCTHHHOCTH
JIOTUYECKUX BBIPDA)KCHMM, €CIM W3BECTHbl 3HAYEHUS HCTUHHOCTHU
BXOJMIIIMX B HEro MEpPEeMEHHBIX, CTPOUTh TaOIUIl MCTUHHOCTH JUIS
JIOTUYECKUX BBIPAKEHUH; 3alUCBIBATL JIOTUYECKUE BBIPDAKECHHUS Ha
M3y4aeMOM SI3bIKE IIPOrPAMMUPOBAHUS

2.5

YMeHHEe COCTaBIATh, BHINOIHATh BPYUYHYIO U HA KOMIIBIOTEPE HECIOKHBIE
aNTOPUTMBI Ui yrpaBieHus ucnonHutensmu (Uepenaimika, YepTe:KHUK U
JPYTHE); CO3/1aBaTb M OTIAKUBATH IMPOTPAMMBI Ha OJTHOM U3 SI3bIKOB
nporpammupoBanusi (Python, C++, Ilackanb, Java, C#, IlkonbHbIN
AnroputmMudeckuii  SI3bIK), peanu3ylolue HECJIOXKHBIE  alITOPUTMBI
00pabOTKH YHCIOBBIX JAHHBIX C MCIOJIB30BAHMEM IIMKJIOB M BETBJICHHII;
yMEHHE pa30uBaTh 3a/Ja4d Ha I[0/33/laud, HUCIOJIh30BaThb KOHCTAHTHI,
MIEPEeMEHHbIE U BBIPAXKCHHUS PA3TMYHBIX TUIOB (YHUCIOBBIX, JTIOTUYECKHUX,
CUMBOJIHBIX); aHAIM3UPOBATh MPEUIOKEHHBIM aTOPUTM, OIpPENesTh,
KAaKu€ pe3ylbTaTbl BO3MOXHBI MPH 3aJJaHHOM MHOYKECTBE HCXOIHBIX
3HAUYCHU I

2.6

YMeHHe 3anucarb Ha M3y4aeMOM S3bIKE MPOrPaMMHPOBAHUS AJITOPUTMBI
IIPOBEPKU ACIUMOCTH OJHOTO IEJIOTO 4YHUCJIa Ha JPYroe, IPOBEPKU
HaTypaJbHOTO 4YHCJIa Ha MPOCTOTY, BBIAENECHUS LU(p U3 HATypaIbHOTO
YUClIa, IOUCK  MAakCMMyMOB,  MHMHHUMYMOB, CYMMBbl  YHCJIOBOWU
MIOCJIEZIOBATEIIBHOCTH

2.7

Bragenue yMeHHMEM OpPHUEHTHPOBATBCA B HMEPAPXUYECKOU CTPYKTYpE
¢aitnoBoit cuctembl, pabotarh ¢ (ailloBoil cHUCTEMOH NepCOHATBLHOTO




KOMIIbIOTEpa C HCIIOJIb30BaHHEM Ipaduueckoro uHtepdeiica, a UIMEHHO:
CO3/1aBaTh, KONMPOBaThb, IE€pPEMEIIaTh, IEPEUMEHOBBIBATh, YAAJIATH U
apXUBHPOBATH (PAlIIBI M KaTaIOTH

2.8 BJ'IaI[CHI/Ie YMCHUAMU W HABbIKAMHW HCIIOJIB30BAHHA I/IH(bOpMaHI/IOHHBIX u

KOMMYHHUKAalIMOHHBIX TEXHOJIOT UM IJI1 IIOMCKa, XpaHCHU, 06pa6OTKI/I u
nepeaauu U aHajini3a pas3JIM4HbIX BUJOB I/IH(I)OpMaI_II/II/I

2.9 YMeHne BBIOMpATh CMOCOO MPEACTABICHUS JAaHHBIX B COOTBETCTBUU C

MOCTABJICHHOW 3amadell (TaOnMIbl, CXeMbl, TpaduKH, TUArpaMMbl) C
WCIOJIb30BAaHMUEM COOTBETCTBYIOLIMX MPOrPAMMHBIX CPEICTB 00paboOTKH
JAHHBIX

2.10 YMmenne (opmannzoBath W CTPYKTYPHPOBaTh HH(OPMAIHIO, HCIIONB3YS

NEKTPOHHBIE TaOMUIBl Uit O0pabOTKHM, aHaluW3a W BU3yalU3alluU
YHCJIOBBIX JAaHHBIX, B TOM YKCJE C BBIJICJICHHEM JHana3oHa TaOJIHIbI U
YIOPSI0YMBaHUEM (COPTUPOBKOI) €ro 3JIEMEHTOB; YMEHHE NPUMEHSTH B
ANEKTPOHHBIX TaOMMIAaX (OPMYJbl I PACYETOB C HCIOJIb30BaHUEM
BCTPOCHHBIX  (YHKIUH, aOCOJNIIOTHOW, OTHOCUTEIbHOH, CMEIIaHHOM
aJipecalliy; WCIOJIb30BaTh 3JCKTPOHHbIC TaONMMIBI JUI YHUCICHHOTO
MOJICITUPOBAHMS B IPOCTHIX 33J]a4aX M3 Pa3HBIX MPEIMETHBIX 00JIacTen

[lepeueHsb 21€MEHTOB coepxKaHusl, poBepseMbix Ha OI'D

1o uHpOpPMaTHKe

Kon

HpOBepHeMHﬁ SJICMCHT COACPIKAHUSA

[{udpoBast rpaMOTHOCTH

1.1

@aitnbl 1 nanku (karaioru). [IpuHnunel noctpoeHus ¢aiinoBbix cucreM. [lomHoe nms
¢aiina (manku). [lyte x daitny (manke). Pabota ¢ ¢daitmamMmu u Karamoramu CpeicTBaMH
OTEpPAIMOHHON CHCTEMBI: CO3JaHMEe, KOIMPOBAaHUE, MEepeMEIleHNe, TepeMMEHOBaHNE U
yaanenue ¢ainoB u namnok (karamoroB). Tumbsl daiinos. CoiictBa (aiinos. DaiinoBbIi
Menemkep. [Touck daitioB cpencTBamMu orepamoHHON CUCTEMBbI

1.2

OObvenunenne kommbioTepoB B ceTh. Cerb MHTepHeT. Beb-crpanuma, BeO-cailT.
Crpykrypa aapecoB BeO-pecypcoB. bpaysep. [louckossie cuctemsl. [Torck nndopmaun
0 KJIFOYEBBIM CJIOBaM U 10 U300paKEHHUIO.




JocToBepHOCTh HH(pOpPMAITUHU, TTOTyIeHHOU U3 MHTEepHeTa.

[P-anpeca y3noB. CeTeBoe XxpaHEeHUE JaHHBIX

Teopernueckue 0CHOBBI HH(OpPMATUKU

2.1

I[I/ICerTHOCTI) JaHHBIX. Bo03MOXHOCTE OnMcaHus HEIIPEPBIBHBIX O0OBEKTOB U IIponeccoB
C IMIOMOIIBIO JUCKPECTHBIX TAHHBIX.

CumBon. Andasutr. Momuocts andasura. J[Bowunsiii andasut. KommuecTBo
BCEBO3MO)KHBIX CIJIOB (KOZOBBIX KOMOHWHAIMI) (DUKCHUPOBAHHOW UIMHBI B JIBOMYHOM
angasure. [IpeobpasoBanue nro00ro anpasura K JBOMYHOMY. KOIM4ecTBO pa3muyuHBIX
CJIOB (PMKCUPOBAHHOM JJIMHBI B aJ(paBUTE ONPEICIIEHHONW MOITHOCTH.

KonmupoBanue cHMBOJIOB OMHOTO aji(aBUTa C IOMOIIBIO KOJIOBBIX CIIOB B JIPYromM
andaBuTe, KOIOBas TaOIHIIA, TIEKOIUPOBAHUE.

KonupoBanue tekcroB. PaBHomepHbiii kon. HepaBHomephsbiii kon. Konumposka ASCIL
BocbmuOutHbie komupoBku. Ilonstue o koaupoBkax UNICODE. JlekogupoBaHue
COOOIIEHUH €  HCIOJB30BAHMEM  PABHOMEPHOTO U  HEPABHOMEPHOTO  KOJa.
NudopmarmoHHbIil 00beM TEKCTa

2.2

WupopmanmoHHblii 00beM JaHHBIX. bBUT - MHHMManbpHas €IMHULIA KOJIMYECTBA
UHPOPMAIIUN - JBOWYHBIN pa3psn. EnuHunbl u3mepeHus WHGOPMALUOHHOTO o0beMa
IaHHBIX. buTt, 6alT, KMII0OANT, MeradaiT, ruradamrT.

CKOpOCTB nepeaaun JaHHbIX. EI[I/IHI/IHI)I CKOPOCTH MEepeaaun JaHHbIX
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KomupoBanue 1Bera. IleroBbie Mmozaenu. Monens RGB. I[nyOuna koaupoBaHus.
[TamuTpa.

PactpoBoe u BekTOopHOE TmpencraBieHue uzoOpaxkeHuil. [lukcens. OrneHka
nH}OpMaITMOHHOTO 00beMa TrpapUUeCcCKUX JaHHBIX JJISI PACTPOBOTO M300PaKEHHS
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Konuposanue 3Byka. PazpsaHocTs u yactoTa 3anucu. KoamuecTBo kaHaJIOB 3allHCH.

OrneHKa KOJTMYECTBEHHBIX ITapaMETPOB, CBA3aHHBIX C TIPEICTABICHUEM W XpaHEHHEM
3BYKOBBIX (haiiyioB

2.5

Henosumnonnele M NO3UIMOHHBIE cHCTeMbl cuucieHus. Andasur. OcHOBaHHE.
PasBepnyras ¢dopma 3amucu uucna. IlepeBom B JAECATHUHYIO CHCTEMY YHCEI,
3alMCaHHBIX B JPYTUX CUCTEMAaX CUUCICHUS.

PumMmckast cucteMa cumcieHus

2.6

JBonuHas cucrema cuucienus. IlepeBon nensix uucen B mpenenax or 0 go 1024 B
JTBOMYHYIO CUCTEMY CUHCJIeHHs. BocbMepuuHas cuctema cuncienus. [lepeBon uncen u3




BOCBMEPUYHOM CHUCTEMBI B JBOWYHYK) H JECATUYHYIO CHUCTEMBI U OOpaTHO.
[llecTHanuarepuyHas cucrema cuuciieHus. llepeBox umcen U3 MIECTHAAUATEPUYHOMN
CUCTEMBI B IBOUYHYIO, BOCBMEPHUHYIO U IECATUIHYIO CUCTEMBI U OOPATHO.

ApI/I(l)MeTI/ILICCKI/Ie orcpanyru B I[BOH‘IHOﬁ CHUCTEMCE CUHCIICHUA

2.7

Jlornueckne BBICKa3bIBaHUS. JIormueckyne 3HAYCHUS BBICKA3BIBAHUM. 3JI€MCHTapHLIC u
COCTaBHbIC BbICKa3bIBaHMs. Jlormueckue onepanuu: «u» (KOHBIOHKIIHS, JIOTMUYECKOE
YMHOXEHUE), «WIN» (IU3IBIOHKIMS, JIOTUYECKOE CJIOXKEHUE), «He» (JIOrH4ecKoe
orputianue). [Ipuopurer noruueckux onepanuid. OnpeaeneHne ICTUHHOCTH COCTaBHOTO
BBICKAa3bIBaHMUsI, €CJIM M3BECTHBI 3HAYEHUS UCTUHHOCTH BXOJSIIMX B HETO JIEMEHTAPHbIX
BbICKa3biBaHui. Jlornyeckue BhIpakeHus. [IpaBuna 3amucu JIOTMYECKHUX BBIPAKECHUH.
[TocTpoenue TabIUI UICTHHHOCTH JIOTMYECKUX BhIPasKEHHH

2.8

Jlornueckue 3JIeMeHThI. 3HAKOMCTBO C JJOTHYSCKHUMU OCHOBAMU KOMITIBIOTCPA

2.9

HenpepriBHble U quCKpeTHBbIE Mojenu. MmuranuonHsie monenu. MrpoBble Monemnw.
OreHka aIecKBaTHOCTH MOCIH MOJICIIUPYEMOMY OOBEKTY H IEJISIM MOJICTUPOBAHUS

2.10

TabauuHbIE MOACIIN. Ta6n1/1ua KaK IIpeACTaBJICHHUC OTHOLICHMA.

ba3pl JaHHBIX. OT60p B Ta6J'II/II_Ie CTPOK, YAOBJIICTBOPAOIIHNX 3aJdHHOMY YCJIIOBUIO

2.11

I'padp. Bepmmna, pebpo, myts. OpHEHTHPOBAHHbIE M HEOPUEHTHPOBAHHBIE TIpadbl.
Jnuna (Bec) pebpa. Becopas marpuna rpada. [[nunHa nytu Mexay BeplIMHAMu rpada.
[Touck ontumaneHoro mytu B rpade. HauanbHas BepuiMHa (MCTOYHHMK) M KOHEYHAs
BEpUIMHA (CTOK) B OPHEHTUPOBAaHHOM rpade. BrluncieHue koiauuecTBa MyTed B
HaIpaBJICHHOM allUKJIMYECKOM rpade

2.12

Hepeso. Kopens, BepmmnHa (y3en), Juct, pebpo (myra) nepeBa. Bricota nepesa.
[Tognmepeso. Ilpumepsl ucmonb3oBaHMs AepeBbeB. llepeOGop BapHaHTOB € IMOMOIIBIO
JepeBa

AJNTOpPUTMBI U IPOTPAMMHUPOBAHHE

3.1

CaoiicTBa anroputMa. CriocoObl 3amucu anropuTMma (CIOBECHBINH, B BHUJIE OJOK-CXEMBI,
porpaMma).

CocraBieHue anropuTMOB M IPOTrpaMM C HCIOJIb30BAaHMEM BETBIICHUM, LUKIOB U
BCIIOMOT'aTENbHBIX aJTOPUTMOB JUIsl yrpaBieHus ucnonHuteneM (Pobor, Yepenarika,
YepTexkHUK U Apyrue). BolllolHEHNE alTOPUTMOB BPYUHYIO U Ha KOMIIBIOTEPE
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S3pik  mporpammupoBanus  (Python, C++, TIlackans, Java, C#, IllxonsHbIi
AnroputmMudeckuil S3bIK).




CucremMa nporpaMMHUpOBaHUs: PEJAKTOP TEKCTA MIPOrPaMM, TPAHCIATOP, OTIAAUHUK.
[lepemennas: tum, ums, 3HaueHue. L{enbie, BelecTBEHHbIE U CUMBOJILHBIEC IEPEMEHHBIE.

Omneparop npucBauBaHus. ApU(PMETUUECKHE BBIPAKECHUS M MOPSAIOK UX BBIYUCIICHUS.
Onepanuy ¢ 1eIbIMA YUCIIaMU: LENOYNCICHHOE ACJICHUE, OCTAaTOK OT JECJICHUS.

Betrsnenus. CoctaBHble yCIOBUS (3aIIUCH JIOTHUECKUX BBIPAXKECHUM HAa N3y4aeMOM SI3bIKe
nporpaMMmupoBanus). Haxoxknenne MUHUMyMa U MaKCUMyMa U3 JIBYX, TPEX U YEThIPEX
ymcell. Perienne KBaapaTHOro ypaBHEHHUs, UMEIOIIETO BEIIECTBEHHbIE KOPHHU.

[ukn ¢ ycnoBueM. AnroputM EBKimzma 11 HaxoXICHHs HAWOOJBIIETO OOIIEro
JEMUTeNsT ABYX HaTypajdbHbIX uHcesl. Pa30OueHue 3amucu HaTypajibHOTO 4YHCIAa B
MO3UIIMOHHON CHCTEME C OCHOBAaHHMEM, MEHBIIMM WM paBHbIM 10, Ha OTICIBHBIC

U QpBI.

[[ukn ¢ nepeMeHHOH. AJNTOPUTMBI IIPOBEPKH JEIMMOCTH OJHOIO IEJION0 4uciaa Ha
JIpyroe, MpOBEPKU HATYPAIBHOIO YUCJIA HA IPOCTOTY
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OO6paboTka CHMBOJNBHBIX  JaHHBIX. CHMBONBHBIE  (CTPOKOBBIE) TEPEMEHHEIE.
[TocumBonbHast 0OpaboTka cTpok. [loacuer yacTOTHI MOSIBIEHUS CUMBOJA B CTPOKE.
Berpoennsie yHKIMM 11 00pabOTKH CTPOK

3.4

OmnpeneneHre BO3MOXKHBIX PE3YJIbTaTOB PabOThl aJrOpUTMa IpU JAaHHOM MHOXKECTBE
BXOJHBIX [JaHHBIX, ONpEAEJICHHE BO3MOXKHBIX BXOAHBIX JI@HHBIX, HPUBOIAIUX K
JAHHOMY pe3yNbTaTy

3.5

Tabnuunble BenuuuHbl (MaccuBbl). OnHOMepHble MaccuBbl. CocTaBieHHE U OTJIa/Ka
IpPOrpaMM, peau3yIOLUIUX THUIIOBbIE AJITOPUTMbI OOpaOOTKH OJHOMEPHBIX YHCIOBBIX
MacCHBOB, Ha OJJHOM U3 sI3bIKOB mporpammupoBanus (Python, C++, Ilackans, Java, C#,
[konbHbIM ANropUTMUYECKUN SI3BIK): 3allOJHEHHWE YHCIOBOTO MAacCHBa CIIy4alHBIMU
YHCJIaMH, B COOTBETCTBUM C (DOPMYJION WIIM MyTEM BBOJAA YHCEJ, HAXOXKICHHE CYMMBI
DJIEMEHTOB MAacCHBa, JIMHEWHBIM IOWCK 3aJaHHOTO 3HAYE€HHUS B MACCHUBE, IOJACYET
DJIEMEHTOB  MAacCHBa,  YIOBIETBOPSAMOIIMX  33aJaHHOMY  YCJIOBHIO, HAaXOXKICHHE
MUHUMAaJIBHOTO (MaKCHMaJIbHOIO) 3JieMeHTa MaccuBa. COpTUPOBKA MaccHBa.

OOpaboTka TOTOKa JIAaHHBIX:  BBIUMCIEHHE  KOJMYECTBA, CYMMBI, CpPEIHETO
apu(METHUECKOTO, MHUHHUMAJIBHOTO W  MaKCHUMQJIBHOTO  3HAYEHHS  DJIEMEHTOB
HOCIIEA0BATENFHOCTH, YOBIECTBOPSIONINX 3aJaHHOMY yCIIOBHIO

3.6

praBJ'ICHI/IC. Curnann. O6paTHa>1 CBA3b. HOHy‘{eHI/IC CHUT'HAJIOB OT I_[I/I(I)pOBBIX JaTYUKOB
(HaHpI/IMep, KacaHus, pacCTOAHHNA, CBCTA, 3By1<a). HpI/IMCpLI HCIOJIb30BAHUS TTPUHIUIIA
O6p2lTHOI>i CBA3U B CHUCTCMax YHPABJICHUA TCXHUYCCKHUMU YCTpOﬁCTBaMH C IIOMOIIBIO
JaT4YUKOB, B TOM 4YHUCJIC B pO6OTOT€XHI/IKe

HupopMainoHHbIE TEXHOIOTHH




4.1

TekcToBbIE TOKYMEHTHI U UX CTPYKTYpHBIE JIEMEHTHI (CTpaHHIa, ab3all, CTpOKa, CIOBO,
CHUMBOIN).

TekcToBBINM IpoLeccOp - MHCTPYMEHT CO3/1aHusl, pelaKTUPOBaHUSA M (hopMaTupoBaHMS
TtekcToB. [IpaBuna nabopa Ttekcra. PemaktupoBanme Ttekcra. CBOHCTBa CHMBOJIOB.
HIpudt. Tunsr mpudros (pydneHsle, ¢ 3aceykamMu, MOHOIUpPUHHBIE). [lomyxupHoe u
KypcuBHOe Hauyepranue. CBoiicTBa ab3ameB: T'paHMIbI, a03alHbBIA OTCTYI, WHTEpPBA,
BblpaBHMBaHue. [lapameTpsl cTpanuiel. CtuneBoe GopMaTUpOBaHHUE.

CrpykTypupoBaHue HH(POPMALUUA C MOMOIIbIO CIHUCKOB W Talmuil. MHOroypoBHEBbIE
cnucku. JlobaBnenue TabiuI B TEKCTOBBIE JJOKYMEHTHI.

BceraBka m3o0paskeHHiI B TEKCTOBBIE JOKYMEHTHI. OOTekaHHWe M300paKeHH TEKCTOM.
BkiroueHne B TEKCTOBBIM JOKyMEHT JuarpamM, (opmyl, HyMEpalud CTpaHHMIL,
KOJIOHTUTYJIOB, CCBUIOK U IPYIHX 2JIEMEHTOB

4.2

Pactpossie pucynku. Mcnons3oBanue rpaguuecKkux MPUMUTHBOB.

Onepanyu  penakTUPOBaHUS TpapUUecKuXx OOBEKTOB, B TOM YHUCIE IHPPOBBIX
doTorpaduii: 3MeHeHne pazMepa, o0pe3ka, MOBOPOT, OTPAKEHHUE, paboTa ¢ 00IaACTIMHU
(BBIICTICHHE, KONMPOBAaHHME, 3alMBKAa I[BETOM), KOPPEKIHS IBETa, SPKOCTH U
KOHTPACTHOCTH.

Bekropnas rpaduka. Co3naHue BEKTOPHBIX PHCYHKOB BCTPOEHHBIMU CpPEICTBAMHU
TEKCTOBOTO IIpOlIeccopa WM APYrux mporpamm (mpuiiokenuii). JlobaBieHrne BEKTOPHBIX
PUCYHKOB B IOKyMEHTBI

4.3

[TonroroBka MyapTUMEIMIHBIX Tpe3eHTanui. Cnain. JlobaBnenune Ha ciaiijg Tekcra u
n300paxeHuid. PaboTta ¢ HECKOILKUMHU claii1aMu.

JobaBneHue Ha ciaii ayIMOBU3yaJIbHBIX TaHHBIX. AHUMAIHS. [ HepCChUIKA

4.4

Tumnel JaHHBIX B siueiikax >IeKTPOHHOM Tabiauubl. PenaktupoBanue u popmarupoBaHue
Tabau. BeTpoeHHble PyHKIMM ISt TOMCKa MAaKCUMYyMa, MUHUMYMa, CYMMBI U CPE/IHEro
apudmernuyeckoro. CopTHpOBKa JaHHBIX B BbIJEIEHHOM auana3zoHe. lloctpoenue
auarpamm (Tucrorpamma, Kpyropas auarpaMma, TodeuHas auarpaMmma). Beibop tuna
JarpamMMmBl.

[IpeoOpazoBanue ¢dopmyn mnpu konupoBaHUH. OTHOCUTENbHAsA, aOCOMIOTHAs U
CMelllaHHas ajJpecanus

4.5

VYcnoBHbIE BBIYUCIEHHS B O3JEKTPOHHBIX Tabmumax. CyMMUpOBaHME M MOJICYET
3HAYEeHUH, OTBEYAIOIIMX 3a/laHHOMY ycloBHi0. OO0paboTka OonbIIMX HAOOPOB JAHHBIX.
YucineHHoe MOJECTUPOBAHKE B 3JIEKTPOHHBIX TaOIUIIaxX




TeMarnueckoe IIaHUpOBaHUE

7 KIIACC
Ne HaumeHoBaHue pa3/ie/ioB U TeM KoJsnyecTBo 4yacoB JyiekTpoHHBbIE (IU(POBBIE) 00pa3oBaTeIbHbIE
n/n MPOrpaMmbl Bcero | KonTpoJbHbIe IIpakTuyeckue pecypcbl
padoThI padoThI
Paznea 1. llndposasi rpaMOTHOCTD
1.1 | Komnbrorep — yHuBEpcaibHOE 2 https://academy-
yCTPOICTBO 0OPaOOTKHU TaHHBIX content.apkpro.ru/ru/catalog/05/07?class=07

1.2 | IIporpamMmbl 1 TaHHBIE 4 0.25 https://academy-
content.apkpro.ru/ru/catalog/05/07?class=07

1.3 | KomneroTepHbie cEeTH 2 https://academy-
content.apkpro.ru/ru/catalog/05/07?class=07

Wroro no pazneny 8

Pa3nes 2. Teoperuueckue 0CHOBbI HH()OPMATHKH

2.1 | Uudopmanus u uHGOpMaITHOHHBIE 2 https://academy-

IIPOLIECCHI content.apkpro.ru/ru/catalog/05/07?class=07

2.2 | IlpeacraBienue HHPpOpMALUU 9 0.25 https://academy-
content.apkpro.ru/ru/catalog/05/07?class=07

Hroro no pazneny 11

Pa3nea 3. UndopManoHHbIe TEXHOJTOTHH

3.1 | TekcToBbIE JOKYMEHTHI 6 0.25 https://academy-
content.apkpro.ru/ru/catalog/05/07?class=07

3.2 | KommbrorepHas rpaduka 4 0.25 https://academy-
content.apkpro.ru/ru/catalog/05/07?class=07

3.3 | MynbTuMeaHitHbIEC IPE3CHTAIINH 3 0.25 https://academy-
content.apkpro.ru/ru/catalog/05/07?class=07

Wroro no pazneny 13

PesepBHOE Bpems 2

OBUHIEE KOJIMYECTBO YACOB I10 34 1.25

ITPOTPAMME

8 KITACC

| Ne | HaumenoBaume pa3ies0B u Tem

KoaunuyecTBO 4acoB

JJyieKTPpOHHBIE (IU(pPOBbIE) 00pa3oBaTeIbHbIE




n/n NPOrpamMmbl Bcero | KonTpoJbHbIe IIpakTHyeckue pecypcsbl
padoThI padoThI
Pa3ned 1. Teopernueckue 0CHOBbI HH(POPMATHKH
1.1 CucTtembl CUUCIICHUS 6 1 0.25 https://academy-
content.apkpro.ru/ru/catalog/05/08?class=08
1.2 | DnemMeHThl MATEMaTUYECKOM JIOTUKU 6 1 0.25 https://academy-
content.apkpro.ru/ru/catalog/05/08?class=08
Wroro no pazpeny 12
Pa3nes 2. AiropuT™Mbl M IPOrpaMMHpPOBaHHUe
2.1 HcnonuuTenu v alropuTMsl. 10 1 0.25 https://academy-
ANTOpUTMHUYECKHE KOHCTPYKIIMH content.apkpro.ru/ru/catalog/05/08?class=08
2.2 | SI3BIK IpOrpPaMMHUPOBAHHMS 9 0.25 https://academy-
content.apkpro.ru/ru/catalog/05/08?class=08
2.3 | AHanu3 aJiropuTMOB 2 0.25 https://academy-
content.apkpro.ru/ru/catalog/05/08?class=08
Wroro no pasneny 21
PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 34 3 1.25
ITPOI'PAMME
9 KIIACC
Ne HaumeHoBaHue pa3aesioB U TeM KoJsunyecTBo yacoB JyiekTpoHHbIE (IIU(pPOBBIE) 00pa3oBaTelbHbIE
n/n NPOrpaMMsbI Bcero | KonTpouabHbIe IIpakTuyeckue pecypcnl
padoThI padoThl
Pa3nea 1. IludgpoBasi rpaMOTHOCTH
1.1 | I'no6anbHas cetb MHTEpHET 1 3 https://academy-
CTpaTeruu 6€30MacHOro MOBE/ICHUS B content.apkpro.ru/ru/catalog/05/09?class=09
HEH
1.2 | PaGora B nHbOpMAITIOHHOM 3 0.25 https://academy-
IIPOCTPAHCTBE content.apkpro.ru/ru/catalog/05/09?class=09
Wroro no pazueny 6
Pa3nea 2. Teopernueckue 0CHOBbI HH(POPMATHKH
2.1 \ MonenpoBaHue Kak METOJI HO3HAHUS \ 8 \ 1 \ 0.25 ] https://academy-




| | | content.apkpro.ru/ru/catalog/05/092class=09
Hroro no pazneny 8
Paznen 3. AroputMsl M NporpaMMUpoOBaHHe
3.1 | Pa3paboTka airopuTMOB M MPOrpaMM 6 1 0.25 https://academy-
content.apkpro.ru/ru/catalog/05/09?class=09
3.2 | Yopasienue 2 0.25 https://academy-
content.apkpro.ru/ru/catalog/05/09?class=09
Wroro no pazueny 8
Paznen 4. UndopmanmoHHbie TEXHOJIOTUH
4.1 | DneKTpOHHbIE TaOIUIIBI 10 0.25 https://academy-
content.apkpro.ru/ru/catalog/05/09?class=09
4.2 | NadopmanroHHbIC TEXHOIOTHH B 1 https://academy-
COBPEMEHHOM OOIIIECTBE content.apkpro.ru/ru/catalog/05/09?class=09
Uroro no pazneny 11
PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 34 2 1.25
ITPOTPAMME
KAJIEHIAPHO-TEMATUYECKOE IINIAHUPOBAHUE
7 KITACC
Ne Tema ypoka KosmuecTBo yacoB Mara DJIeKTpPOHHbIe N (ppoBbIe 00pa3oBaTeIbHbIE pecypchl
n/n Bcero | Kontpoabnsbie | [IpakTnyeckune | H3y4eHus:
padoThI padoThl
1 Kommerorep — 1 https://academy-content.apkpro.ru/ru/lesson/184ac926-dd 19-4ea9-9ddd-
YHUBEPCAIBHOE 6c96468078907backUrl=%2Fru%?2Fcatalog%2F05%2F07 %3Fclass%3D07
BBIYUCIIUTENEHOE
YCTPOWCTBO,
paborTatoriee 1o
porpaMMe.
TexHuka

0€30MaCHOCTH U
mpaBuiia paboTHl Ha
KOMITBIOTEpE




Hcropus n
COBpPEMEHHBIE
TEHJCHIIUU
pa3BUTHS
KOMIIBIOTEPOB

https://academy-content.apkpro.ru/ru/lesson/f8bd2fb8-b5a9-46£5-9a63-
eell1dd1a9b36

[Iporpammuoe
obecrieyeHne
KOMITBIOTEPA.
IIpaBoBas oxpana
MIPOrpaMM U
TAHHBIX

https://academy-content.apkpro.ru/ru/lesson/a3929216-e7ee-44a8-87af-
4a606d29fd5b

danpl ¥ ManKy.
OcHoBHBIE
OTICPALINH C
daiinamu n
MmanKaMu

https://academy-content.apkpro.ru/ru/lesson/cedf4adc-69f6-4625-87b8-
5a7fdf53679f

ApxuBanus
JIQaHHBIX.
Hcmonn3oBanne
Iporpamm-
apX1BaTOPOB

0.25

https://academy-content.apkpro.ru/ru/lesson/c79cf173-de8e-4494-9427 -
c502e44d1d66

KommnbsrorepHsie
BHUPYCHI U
AHTUBHUPYCHBIE
MIPOTpaMMBbI

https://academy-content.apkpro.ru/ru/lesson/7f85d5ad-e71a-4b16-8a0e-
60ba7b5ac559

Komnerorepubie
cetu. [Tonck
uHpopManuu B
cetu laTepuer

https://academy-content.apkpro.ru/ru/lesson/0533e6e6-dd8e-42{9-b4a2-
fcbldca2f8cb

CepBucsl
UHTEpHET-
KOMMYHHUKaIUH.
CeTeBoil ITHKET.

https://academy-content.apkpro.ru/ru/lesson/be05adc3-1aaf-4591-89e4-
219614951e73




Crparerun
0e30macHOTO
MTOBE/ICHUS
B MHTepHere

PaBHOMEpHBIE 1

9 Wudopmanus u https://academy-content.apkpro.ru/ru/lesson/32b93{81-b26d-4cb4-bb6d-
JTaHHBIE 7d208bcd9f8f

10 | Uadopmarmonnsie https://academy-content.apkpro.ru/ru/lesson/e75a619c-3285-44ef-acOa-
MPOIECCHI 2fb7e5d11aa3

11 | PaznooOpasue https://academy-content.apkpro.ru/ru/lesson/5Sb0c1409-44a9-440b-b1d7-
SI3bIKOB U a384197ae670
adaBuUTOB.
EcrecTBeHHble U
¢dbopmanbHBIE
S3BIKU

12 | JIBonuHBIi 0.25 https://academy-content.apkpro.ru/ru/lesson/eca5294c-c670-47d8-8958-
andaBur. 4ce7962ad90a
[Ipeobpa3zoBanue
mob6oro andasBuTa K
JTBOUYHOMY

13 | [IpencraBienue https://academy-content.apkpro.ru/ru/lesson/09cc6fal-8abb-4af9-90d7-
TAHHBIX 163cb64326€e0
B KOMITBIOTEpE KaK
TEKCTOB B
JTBOUYHOM
ashaBuTe

14 | Enquauusl https://academy-content.apkpro.ru/ru/lesson/802cbdd3-e3al-45¢2-ac5b-
U3MEPEHUS 94151d6ada%99
uH(popMaLuy u
CKOpOCTH Tepelaun
JTAHHBIX

15 | KonupoBanue https://academy-content.apkpro.ru/ru/lesson/eef63a26-35¢7-497f-ae74-
TEKCTOB. 9956239ac873




HEPABHOMEPHbIE
KOJbI

16

JlexogupoBaHue
COOOILIEHU.
WNudopmannoHHbIi
00BEM TEKCTa

https://academy-content.apkpro.ru/ru/lesson/al701512-5822-46¢7-953b-
b3d25b083ca8

17

[udposoe
NPEJCTaBICHHUE

HEIPEPBIBHBIX
JAHHBIX

https://academy-content.apkpro.ru/ru/lesson/601d0cce-e12b-4a70-bc76-
5e95936970b4

18

Konuposanue
uBera. OueHka
MH(POPMAITMOHHOTO
00BEMa
rpadu4ecKux
JTAHHBIX IS
pacTpoBOTO
M300paxeHust

https://academy-content.apkpro.ru/ru/lesson/14160a28-0955-4bc4-9a19-
5860b45dale

19

Konnposanue
3ByKa

https://academy-content.apkpro.ru/ru/lesson/3c0f5027-4364-4834-8055-
b763dbd637e6

20

PesepBHBIN ypOK
«KoHTponbHas
pabota o Teme
"IIpencraBienue
uHpopmanuu'"»

https://academy-content.apkpro.ru/ru/lesson/ef8db773-ee0b-42d2-9de5-
28ca4c2f77ad

21

TexcToBBIE
JOKYMEHTBI, UX
BBOJ K
pEIaKTUPOBAaHUE B
TEKCTOBOM
rpoleccope

https://academy-content.apkpro.ru/ru/lesson/cccdalSe-6¢fc-41ed-b099-
lee8al221c2e

22

dopmMarupoBaHue
TEKCTOBBIX

0.25

https://academy-content.apkpro.ru/ru/lesson/f65d331c-f1{6-4933-a850-
7c¢777d7f5a39




JIOKYMEHTOB

23 | [lapameTtpsnl https://academy-content.apkpro.ru/ru/lesson/52e5c1fe-13a3-4399-9121-
cTpanulpl. Crincku fe575d331b6f
# TaOIULBI

24 | UHTennexTyaabHble https://academy-content.apkpro.ru/ru/lesson/998a2e95-351e-47¢0-888d-
BO3MOKHOCTH 677177da8¢c14
COBPEMEHHBIX
cucteM 00pabOTKH
TEKCTOB

25 | BcraBka 0.25 https://academy-content.apkpro.ru/ru/lesson/e3d08803-0bab-49ab-b40d-
HETEKCTOBBIX 5c4753f5a9d3
00BEKTOB B
TEKCTOBBIC
JIOKYMEHTBI

26 | O6o0menue u https://academy-content.apkpro.ru/ru/lesson/4e9516ca-87e2-477d-b83d-
cucTeMaTH3alHs f5b63444666¢
3HAHUM MO TeEMe
«TekcroBrie
JTOKYMEHTBI».
IIpoBepounas
paborta

27 | I'papuueckuii https://academy-content.apkpro.ru/ru/lesson/8e01e88b-8a33-4417-b517-
penaxkrTop. 7fcea7810aab
PactpoBbie
PUCYHKH

28 | Onepanuun 0.25 https://academy-content.apkpro.ru/ru/lesson/87745059-faf5-43eb-a72c-
pPEIaKTUPOBAHHUS 83a964912eb3
rpaduyeckux
00BEKTOB

29 | BekropHas https://academy-content.apkpro.ru/ru/lesson/f28b90f3-1c18-4320-8fab-
rpaduka c12bd3eaf977

30 | O6061meHue u https://academy-content.apkpro.ru/ru/lesson/ccef2dc5-03ee-4226-8eac-

CUCTCMaTn3aluAa

8301d432aa46




3HAHUH 10 TEME

«KommnbrotepHas
rpaduka

31 | IlogroroBka 1 https://academy-content.apkpro.ru/ru/lesson/f53bb960-151f-4cea-a8cf-
MYJIbTUMEANMHBIX a2d6d82230f0
MpEe3eHTaLMI

32 | loGaBieHue Ha 1 https://academy-content.apkpro.ru/ru/lesson/88b12af8-c70b-4371-8ffa-
clianyg 9551152ce54b
ayJTMOBHU3yaTbHBIX

JaHHBbIX, aHUMallu1
1 TUIICPCCBIIIOK

33 | O60061IEeHE H 1 1 https://academy-content.apkpro.ru/ru/lesson/891210e3-3df3-44fe-8516-
CHCTEMAaTHU3alHs Scfcl56eect7
3HAHWH 10 TEME
«MyJbTUMEINITHBIE
MIPE3CHTALII.
[IpoBepounas
pabota
34 | Pe3epBHBIii ypOK. 1 https://academy-content.apkpro.ru/ru/lesson/eb180fea-e5c0-4372-8f49-
O06o06menue u 718b97b08cef
CHCTEMAaTHU3alHs
3HAHUU
OBIIIEE 34 3 1.25
KOJIMYECTBO YACOB
I1O ITPOT'PAMME
8 KIIACC
Ne Tema ypoka KosmnuecTBo yacos Hara JJIeKTPOHHBIE HH(PPOBLIE
n/n Bcero | Kourpoabusbie | IlpakTnyeckue | M3y4eHHs o0pa3oBaTe/ibHbIE PeCypChl
padoThl padoThl
1 Heno3uimoHnakie ¥ NO3UIMOHHBIC 1 https://academy-
CHCTEMBI CUMCIICHHUS content.apkpro.ru/ru/lesson/e06e1123-2282-
42ba-ba9a-ade491{f76978




PasBepnyras popma 3anucu yrcia

https://academy-
content.apkpro.ru/ru/lesson/507d874a-c5e0-
4947-a3b0-856a6f42d527

3 JIBonuHas cucTeMa CUMCIICHUS. 0.25 https://academy-
Apudmernueckue oneparyu B content.apkpro.ru/ru/lesson/84185e6b-69b5-
JIBOUYHOM CUCTEME CUHUCIIEHUS 4fca-a66¢c-fe3dab36489b
4 BocbmepuuHnas cucrema cuuciaeHus https://academy-
content.apkpro.ru/ru/lesson/6b4af0ea-b887-
406¢-8b7a-1¢9525df3062
5 [llecTHaaarepuyHas cucTema https://academy-
CUHCIICHUS content.apkpro.ru/ru/lesson/d1f36bal-8962-
4eea-953e-3cf03c28c2cf
6 [IpoBepounas pabora o reme https://academy-
«CucTeMbl CUMCIICHUS» content.apkpro.ru/ru/lesson/8ee01788-4faa-
4300-bc4d-a5823bfb9911
7 Jloruueckrie BBICKA3bIBAHUS https://academy-
content.apkpro.ru/ru/lesson/303ae337-3fd0-
4df4-a378-cd345537f5ba
8 Jlornueckue onepanuu «uy», «Aiam», 0.25 https://academy-
«HE» content.apkpro.ru/ru/lesson/81¢1197¢c-2a8d-
43da-9c82-cbf64548c2ea
9 Ornpenenenne UCTUHHOCTH https://academy-
COCTaBHOI'O BBICKA3bIBaHUS content.apkpro.ru/ru/lesson/0173398b-1e52-
477e-96a7-¢556d28b6297
10 | TabGauupl HCTUHHOCTH https://academy-
content.apkpro.ru/ru/lesson/ceae3485-9eb5-
4738-8f42-e1a84749¢7a9
11 | Jlornyeckue 37€MEHTHI https://academy-
content.apkpro.ru/ru/lesson/7f2b890f-ad2a-
41c4-bed2-ba862f14b8bf
12 | KonTponpHas pabota o Teme https://academy-

«DJIEMEHThLI MaTeMaTHYECKOM
JIOTUKHN»

content.apkpro.ru/ru/lesson/89d76853-dc10-
410b-bdcc-4a917659429¢




13

[Tonsarue anroputMma. Mcnonnurenu
aJITOPUTMOB

https://academy-
content.apkpro.ru/ru/lesson/65088823-d525-
43b6-9957-33dcadf3ebcf

14 | CsoiicTBa anroputma. CriocoObl https://academy-
3alKcH alropuTMa content.apkpro.ru/ru/lesson/4487a24b-fe57-
462£-8945-4c0c69bcledc
15 | AnropurMuueckas KOHCTPYKITUS https://academy-
«cnenoBanuey. JIMHEHHbBIN content.apkpro.ru/ru/lesson/6b5a325d-a5f7-
AITOPUTM 43de-8a6¢c-5b701d8b2fa4
16 | AnropurmMuueckas KOHCTPYKIIUS https://academy-
«BETBJICHUEY: TIOJTHASL U HETIOJIHAS content.apkpro.ru/ru/lesson/ee5ef29b-f0c2-
dbopmbI 4184-8195-{72684e3fea
17 | AnropurMuueckas KOHCTPYKITUS https://academy-
«TOBTOPEHUE) content.apkpro.ru/ru/lesson/4155¢d99-988a-
43a3-a78e-479059493b8 1
18 | dopmasibHOE UCTIOTHEHUE https://academy-
anropurMa content.apkpro.ru/ru/lesson/17a98a72-f4ea-
42e6-85db-80cbd7ec0366
19 | Pa3paboTka HECIOKHBIX 0.25 https://academy-
QITOPUTMOB C UCIOJIb30BAHUEM content.apkpro.ru/ru/lesson/80dea592-5028-
LUKJIOB JUISl YIIPABJICHUS 4981-afa2-30936¢d54dd7
(bhopMaIbHBIMU UCTIOTHUTEIISIMU
20 | Pa3zpaboTka HECIIOKHBIX https://academy-
QITOPUTMOB C UCIOJIb30BAHUEM content.apkpro.ru/ru/lesson/10dd90c4-666f-
LUKJIOB U BETBJIICHUHN I 445a-8e31-cadbelOb4dbl
yrpaBieHus GopMaTbHBIMU
VCTIOJTHUTEIISIMU
21 | BolmogHeHHWE aIrOPUTMOB https://academy-
content.apkpro.ru/ru/lesson/8879c9dc-30dc-
472c-be82-daa94alebf89
22 | ObobmeHre U cucTeMaTu3amus https://academy-

3HaHui. KonTponbHas paboTa no
Teme «VICIIOTHUTENN U aITOPUTMBI.

content.apkpro.ru/ru/lesson/8a840747-5¢2b-
4aal-aa33-261e8dc7c3fa




ANTOpUTMHUYECKUE KOHCTPYKITUH

23 | A3bik nporpamMupoBanus. Cucrema https://academy-
IIPOrPaMMHUPOBAHHUS content.apkpro.ru/ru/lesson/ab8c11{7-42cb-
461a-b675-48f2d382aldc
24 | Ilepemennsie. Onepatop https://academy-
MIPUCBauBAHUS content.apkpro.ru/ru/lesson/4ae6993c-d645-
4577-a294-bda53801f3dc
25 | IIporpaMmupoBaHU€ JUHEHHBIX https://academy-
AJITOPUTMOB content.apkpro.ru/ru/lesson/c07{83e9-5223-
4e03-955a-7d2f6eelf619
26 | Pa3pabotka nporpamm, https://academy-
COZIEpIKaIlMX ONEepaTop BETBJICHUS content.apkpro.ru/ru/lesson/8faeceb4-f75b-
4df9-b60e-9a663512d6b4
27 | duanoroBas OTJIaJKa MPOTpaMM https://academy-
content.apkpro.ru/ru/lesson/f576942e-11377-
4296-9c3b-1be4ab01aed9
28 | Luxkxa ¢ ycinoBuem 0.25 https://academy-
content.apkpro.ru/ru/lesson/72af3859-bb89-
4b73-9c3c-1a9a47f9b5a0
29 | luxkn ¢ mepeMeHHON https://academy-
content.apkpro.ru/ru/lesson/75d63645-6143-
45af-bbd1-7ed55cd4a8al
30 | O6paboTKa CUMBOJIBHBIX JaHHBIX https://academy-
content.apkpro.ru/ru/lesson/cce85cb0-fasS8-
484£-8174-3f27a4dd73ee
31 O00011eHNEe U CUCTEMATU3 AL 0.25 https://academy-
3HAaHUM MO Teme «S3bIK content.apkpro.ru/ru/lesson/1d97897d-4ee0-
IPOrpaMMHUPOBAHUS 4829-a101-cee6a5f93390
32 | Ananu3 anroput™moB. Omnpezenenue https://academy-
BO3MOXKHBIX PE3YJIbTaTOB PaOOTHI content.apkpro.ru/ru/lesson/1b8646d6-17dc-
aJropuTMa IpHy 3aJaHHOM 4c67-875a-be3130da4a3s
MHOKECTBE BXOJIHBIX JIaHHBIX
33 | Ananu3 anroput™moB. Onpezenenne https://academy-




BO3MOXKHBIX BXOJIHBIX JaHHBIX,
MPUBOJSIINX K JAHHOMY PE3yJIbTaTy

content.apkpro.ru/ru/lesson/703d91ed-432b-
423c-b718-1c921378994d

34 | PesepBHbIii ypok. O000mEeHUE 1 1 https://academy-
cucTeMaTu3alus 3HaHU 1 YMEHU N content.apkpro.ru/ru/lesson/48128464-49¢7-
10 Kypcy nH(GOpPMATHUKH 8§ Kilacca 4933-beYe-31417b8bb309
OBILIEE KOJIMYECTBO YACOB I10 34 1.25
I[TPOTPAMME
9 KIIACC
Ne Tema ypoka KoanuectBo yacos Hara JJIeKTPOHHBbIE HU(PPOBBIE
n/n Bcero | Konrpoabubie | [IpakTuueckue | H3y4YeHHs! o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThl
1 I'mo6anpHas cets MuTepHeT. IP- 1 https://academy-
aapeca y3n0B. bosbine qaHHbIe content.apkpro.ru/ru/lesson/4cfa9f25-ade4-
4959-ac90-5854dce0d593
2 NudopmanronHas 6e301acHOCTh 1 https://academy-
content.apkpro.ru/ru/lesson/96e9tb5d-15b0-
498b-ad01-3693e¢7989970
3 Yuer noustust 06 undopmannonHon | 1 https://academy-
0€30MacHOCTH MPU CO3/JaHUHN content.apkpro.ru/ru/lesson/93a223ca-6734-
KOMILIEKCHBIX MH(OPMaIIMOHHBIX 40cf-9897-32623376294¢
00BEKTOB B BUJIE BEO-CTPAHUII
4 Bunnl neaTenbHOCTH B CETH 1 https://academy-
WuTepuer content.apkpro.ru/ru/lesson/6¢e776f2-7cd5-
435c-bld3-61el168a37b7a
5 OO0rauHbIE TEXHOJIOTHH. 1 0.25 https://academy-
Hcnonk3oBanue onnaitH-ouca ams content.apkpro.ru/ru/lesson/a4caafcc-913f-
pa3pabOTKH JOKYMEHTOB 43b7-aldb-e82499d74928
6 O06o0061IeHre U cucTeMaTH3aIus 1 https://academy-

3HaHUH 10 TeMaM «[ mo0anbpHas ceTh
WuTepHeT u cTpaTeruu 6€30MacHOTro
MOBEJICHUSA B Hel», «PadoTa B
MH(OPMAIIMOHHOM ITPOCTPAHCTBE»

content.apkpro.ru/ru/lesson/e7cf9e61-0391-
42fa-b882-8da9dda6529¢




Mogaenu u MoaenupoBaHue.
Knaccudukanum moaenei

https://academy-
content.apkpro.ru/ru/lesson/6e58ff47-c275-
410a-9e3c-61241dad2c8f

8 TaOnuuHabIEe MOIENH https://academy-
content.apkpro.ru/ru/lesson/4120f4ab-eb92-
4c77-b41c-e8c695117717

9 Pa3paborka ogHOTaOIUYHON 6a3bI https://academy-

naHHbIX. CocTaBjI€HUE 3aIIPOCOB K content.apkpro.ru/ru/lesson/6885b036-1c40-
0a3e TaHHBIX 47e2-b0e6-6581348ce9bc

10 | I'pad. BecoBas matpuiia rpada. https://academy-

JlIHa IyTH MEX]ly BEpLINHAMU content.apkpro.ru/ru/lesson/0f95faf0-4bd2-
rpada. Beuncienue KoianuecTBa 4813-87b9-4eab2elc7478

IIyTE€H B HAIIPaBICHHOM

aIMKINYecKoM rpade

11 | Jepeso. Ilepebop BapraHTOB C https://academy-

MOMOIIBIO JAepeBa content.apkpro.ru/ru/lesson/f555dfcf-46de-
4fab-9192-71485d48ddd3

12 | MaremMaTuyeckoe MOICIUPOBAHUE https://academy-
content.apkpro.ru/ru/lesson/f1e75b42-ef28-
4e7b-bafd-5b1c1f170713

13 | Dransl KOMIBIOTEPHOTO 0.25 https://academy-

MOJIETTUPOBAHUS content.apkpro.ru/ru/lesson/f9c98abf-1a30-
4cf0-8c00-f4805013ddbe

14 | OGoO1eHue U cucTeMaTu3aIus https://academy-

3HaHuil. KontponbHas pabora no content.apkpro.ru/ru/lesson/0b853900-
Teme «MoenupoBaHue KaK METO/T 2051-42£2-9416-a1903db0dae5
MTO3HAHUS
15 | Pa3Ouenne 3amaun Ha 11oa3agadu. https://academy-
CocraBieHne alropuTMOB U content.apkpro.ru/ru/lesson/e67dc999-13bf-
MIPOrpaMM C HCTIOIb30BaHUEM 4bb4-a85¢-8fc176c62a98
BETBIICHU, IUKIIOB U
BCIIOMOTaTEJIbHBIX AJITOPUTMOB
16 | OgHOMEpPHBIE MACCUBBI https://academy-




content.apkpro.ru/ru/lesson/56e3f1fe-ab67-
49¢5-9dbd-c4d265¢eecc2b

17 | TunoBsie anrOpUTMBI 0OPAOOTKH 0.25 https://academy-
MAacCHBOB content.apkpro.ru/ru/lesson/779f6a99-1ed3-
493a-8526-41df6d5bd9cf
18 | CopTupoBKka maccuBa https://academy-
content.apkpro.ru/ru/lesson/bc331eee-aSfa-
4cb5-bb4a-a1420e09fb18
19 | O6paboTKa MOTOKA JAHHBIX https://academy-
content.apkpro.ru/ru/lesson/7716a837-d4bd-
41fb-b721-aceeeeb51938
20 | O6oO1IeHne U cUCTEMAaTU3aLUs https://academy-
3Hanuii. KonrponpHas padora mo content.apkpro.ru/ru/lesson/1e59e0af-06bf-
teMe «Pa3paboTka anropuTMoB U 489d-9175-d5462e09e589
porpamMmm»
21 | Yopasnenue. Curnan. OGparHas https://academy-
CBSI3b content.apkpro.ru/ru/lesson/e922b12e-4a70-
4093-90d8-4a5dc8f1a%e
22 | PoOoTH3UpPOBAaHHBIE CUCTEMBI https://academy-
content.apkpro.ru/ru/lesson/4c20e9fb-0c26-
472b-badd-1{26748ac613
23 | DnekTpoHHbIE TaOIUIBI. THIIBI 0.25 https://academy-
JAHHBIX B SIYEWKaX AIEKTPOHHOU content.apkpro.ru/ru/lesson/e9325e7d-1a42-
TaOIHIBI 431f-b160-6tb9f3801346
24 | PepaktupoBaHue U popMaTupOBaHHE https://academy-
TaOJIHIL content.apkpro.ru/ru/lesson/5bb79930-1ef6-
48d7-8bae-333b70912f11
25 | Berpoennsie pyHKITMU U1 IOMCKA https://academy-
MaKCUMyMa, MUHUMYyMa, CYMMBI 1 content.apkpro.ru/ru/lesson/9ae21774-27¢e4-
CpeHero apu(pMeTHIecKoro 4791-a461-el1e38a5435d
26 | CoptupoBka 1 GuiIbTpanys JaHHBIX https://academy-

B BBIZICJTICHHOM JJHAIla30HE

content.apkpro.ru/ru/lesson/Oeala08a-1a3d-
4dc4-b7d9-2481c0e03e7c




27 | IlocTpoenue quarpamm u rpaduxoB 1 https://academy-
B 2JICKTPOHHBIX TA0JIUIIAX content.apkpro.ru/ru/lesson/6a818389-e9b7-
44b4-beca-658f8813dbSd
28 | OTHOocHTENbHAS, A0COIIOTHAS U 1 https://academy-
CMelIaHHas aJpecaius content.apkpro.ru/ru/lesson/ae7b293f-9af2-
4afa-9c27-1819b922347b
29 | YcnoBHbIEC BHIYUCICHUS B 1 0.25 https://academy-
AJICKTPOHHBIX TaOIUIIAX content.apkpro.ru/ru/lesson/432dd3c3-f156-
4c75-a7¢c2-0d07bc8alSc4
30 | O6paboTka 60abIIUX HAOOPOB 1 https://academy-
JTAHHBIX content.apkpro.ru/ru/lesson/b0ef409d-db28-
457d-98ce-e6d1ffb3da20
31 | YucneHHOE MOJIETUPOBaHUE B 1 https://academy-
AJICKTPOHHBIX TaOIUIIAX content.apkpro.ru/ru/lesson/d99d8419-7c83-
4b65-8d0e-8eba239a03{9
32 | O6oOmmIeHNE U CUCTEMATH3AIHS 1 https://academy-
3HAHUHU 10 TeMe «DJIEKTPOHHbIE content.apkpro.ru/ru/lesson/7394e5a8-98a5-
TaOIUIBD» 4857-9ad6-1b32eb9884c8
33 | Poap uHpOpMAIIMOHHBIX TeXHOIOTUN | 1 https://academy-
B Pa3BUTUU SKOHOMUKHU MUDPA, content.apkpro.ru/ru/lesson/02544700-f7db-
CTpaHbl, pETHOHA 4e42-8dae-65a55af5fedb
34 | PeszepBHblii ypok. O0001IEHNE U 1 https://academy-
cucreMaTu3anus. itorosoe content.apkpro.ru/ru/lesson/1a24b12a-8cb9-
MTOBTOPEHHE 444d-8148-5604b01c28d3
OBHLIEE KOJIMYECTBO YACOB I10 34 1.25

ITPOI'PAMME




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* Undopmaruka, 7 knacc/ bocosa JI.JI., bocosa A.10O., AkuinonepHoe 00111ecTBO
«M3narenbctBO «IIpocBemeHue

» Uudopmaruka, 8 xmacc/ bocora JI.JI., BocoBa A.1O., AkiinoHepHoe 001IeCTBO
«3marensctBo «lIpocBemienre»

* Undopmaruxka, 9 xnacc/ bocosa JI.JI., bocosa A.1O., AkiinonepHoe 00111eCTBO

«M3narensctBo «IIpocBemenue»
METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

* Undopmatuka: pabouas Terpanp 1 7,8,9 knacca: B 2 4. Y.2 bocosa JIJL.,
bocosa A.1O.

* Undopmaruka. 7 Kjacc: CaMOCTOSITENIbHbIE M KOHTPOJIbHBbIE paboThl bocosa
JI.JI., bocoma A.1O., JJobanoB A.A., JJobanonsa T.1O.

* Uupopmatuka. KommbrorepHbiii npakTUkyMm. ba3oBblil ypoBeHb. 7-9 Kiacchl

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCbl CETH

HUHTEPHET
https://urok.1c.ru
https://resh.edu.ru

https://uchi.ru
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