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INOACHUTEJIBHASA 3AIINCKA

[IporpamMma o nHpoOpMaTHKE HA YPOBHE OCHOBHOT'O 00ILIEr0 00pa30BaHusl COCTAaBIIECHA
Ha OCHOBe TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHS OCHOBHOUM 00pa3oBaTeNIbHOI MPOrpaMMbl
OCHOBHOT0 0bmero oopaszoBanus, npeacrabieHHbIx B PI'OC OO0, a takxe (enepanbHOM
paboyeii mporpaMMbl BOCIIUTAHUS.

[IporpaMma mno wuHpOpMaTHKe Ma€T MpeACTaBICHHE O UENsIX, OOled cTpaTeruu
oOyueHus, BOCIIUTAHUS U Pa3BUTHUs OOydalOLUXCsS CpeACTBaMU MH(OPMATUKH Ha 0a30BOM
YpOBHE, YyCTaHABJIMBAeT 0053aTelbHOE IMPEIMETHOE COJAepXkaHHe, IMPEayCMaTpUBAET €ro
CTPYKTYypUpPOBaHUE IO pa3zesiaM U TeMaM.

[IporpaMmMa 1o wuHpOpMATUKE OMNpPENENSIeT KOJUYECTBEHHbIE M KayeCTBEHHbIC
XapaKTepUCTHKU Y4eOHOro Marepualia JUisi KaKIOro roja HM3ydeHus, B TOM 4YHCIE IS
COJICPKATEIbHOTO HANOJHEHUS PAa3HOro BHJA KOHTPOJsS (IIPOMEXKYTOUHOH aTTecTaluu
o0Oy4aroluxcsi, BCEPOCCUHUCKUX TMPOBEPOYHBIX pabOT, TrOCYAapCTBEHHOM HTOTOBOM
aTTECTAIlUN ).

[IporpaMma o uH(pOpPMATHKE SIBISIETCS OCHOBOM JJIs COCTaBICHUS aBTOPCKHUX YUeOHBIX
MPOrpaMM, TEMAaTUYECKOTO TIIAHUPOBAHUS Kypca yUUTEIIEM.

Hensimu  m3ydenuss WHGOPMATUKH HA YPOBHE OCHOBHOrO oOmiero oo6pazoBaHus
SIBJISTFOTCSL:

(dbopMUpOBaHHE OCHOB MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUA HayKu HWHOOPMATHUKH, JOCTHKCHHAM HAyYHO-TEXHHMYECKOro Tporpecca u
OOIIIECTBEHHON MPaKTUKH, 3a CYET pa3BUTHS IMpeacTaBieHuil o0 uHpOpMalUU Kak o
BaKHEHIIIEM CTPAaTEerHYECKOM pEecypce pa3BUTHS JMYHOCTH, TOCYAapcTBa, OOIIECTBa,
MOHUMAaHUS POIM  WHGPOPMAIMOHHBIX MPOIECCOB, HH(POPMAILMOHHBIX PECYpCOB U
MH(OPMALIMOHHBIX TEXHOJIOTHI B YCIOBUAX MUPPOBOM TpaHCHOpPMAIIHE MHOTUX cep KUIHU
COBPEMEHHOT0 00IIeCTBa;

o0ecrieyeHre yCIIOBUHM, CHOCOOCTBYIOUIMX PA3BUTHUIO JTOPUTMHYECKOTO MBIIIJICHHS
KaKk HEOOXOJAMMOTO YCJIOBHUS MpOo(ecCHOHANBHON  JEATENIbHOCTH B  COBPEMEHHOM
MH(OPMAIIMOHHOM OOIIIECTBE, MPEINOIArarolIero CrocoOHOCTh O0yuarolerocs pazonBaTh
CIIOKHBIE 3aJlayd Ha Oojiee MpOCThIE MOJ3a/layM, CPAaBHUBATh HOBBIE 3aJaud C 3a/ladyamy,
pPELIEHHBIMU paHee, ONPEAEATh MIaru JUisl JOCTUKEHUS Pe3yJIbTaTa U TaK J1ajee;

¢dbopMUpOBaHHE U pa3BUTHE KOMIETCHIUN OOy4arouIuxcs B 00JAacTH HCIOJIb30BAHUS
MH(OPMAIIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHI1, B TOM YHCIIE 3HAHUI, YMEHUI U HABBIKOB
paboTel ¢ uHbOpMaIMel, TPOrpaMMUPOBAHUS, KOMMYHUKAIIUA B COBPEMEHHBIX HU(PPOBBIX
cpenax B ycIOBHIX oOecrieueHust nH(HOPMAaIMOHHON 0€30MaCHOCTH JTMYHOCTH 00YJaroIIerocs;

BOCIIHUTaHHE OTBETCTBEHHOTO U M30MPATEIHbHOTO OTHOIIEHUS K HH(GOPMAIIUU C YIETOM
MPaBOBbIX M AITHUYECKUX AaCIEKTOB €€ pacHpOCTpPaHEHHUs, CTPEMIIEHUS K IPOJOJIKEHHUIO
oOpa3oBaHHs B 001acTH WH(OPMAIMOHHBIX TEXHOJIOTUNH U CO3UJIATENBHON AESITENbHOCTH C
MIPUMEHEHHUEM CPEJICTB MHPOPMAITMOHHBIX TEXHOIOTHA.

Nudopmarrka B OCHOBHOM 00111eM 00pa30BaHUU OTPaXKaET:

CYUTHOCTh MH(POPMATHKU KaK HAYYHOW IUCHUIUIMHBI, U3ydalollel 3aKOHOMEPHOCTH
MPOTEKAHUS U BO3MOXKHOCTH aBTOMATHU3AIMH MH()OPMAIMOHHBIX MPOIECCOB B Pa3IUYHBIX
CUCTEMAX;

OCHOBHBIE 00JacTH TpPUMEHEHUs HHPOPMATHKHU, MPEXKIEe BCEero HHGPOPMAIMOHHBIE
TEXHOJIOTHH, YIIPABJICHHUE U COLIMATBHYIO chepy;

MEXIUCHUTITMHAPHBIA XapakTep HHPOPMATHUKU U HHPOPMAITHOHHON e TEILHOCTH.

N3ydyenne wHOpPMATHKH OKa3bIBaeT CYIIECTBEHHOE BIUSHUE Ha (QOpMHUpPOBaAHUE
MHPOBO33PEHHUS 00YJAIOIIETOCS, €T0 )KU3HEHHYIO MTO3UIIUIO0, 3aKJIa IbIBAET OCHOBBI TOHUMAHHUS
MPUHINIOB (PYHKIIMOHUPOBAHUS W HCIIOJIB30BaHUS WH(POPMAIMOHHBIX TEXHOJOTHH Kak
HEO0OXOIMMOTO WHCTPYMEHTAa MPAKTHYECKH JFOO0H NEesATENbHOCTH U OAHOTO M3 HamOolee
3HAQUUMBIX TEXHOJOTUUECKHUX TIOCTUKEHUN COBPEMEHHOM IUBUIM3AlU. MHOTHE TpeMETHBIE



3HAHUA U CTIOCOOBI JEATEIHOCTH, OCBOEHHBIE 00Yy4aIOIUMUCS IPU U3Y4€HUH UH(OPMATUKH,
HaxXoJsIT MPUMEHEHHE KaK B paMKax oOpa30BaTeIbHOro MIpolecca MpU U3YyYEHUH IPYTUx
MpeIMETHBIX O0JIacTel, TaK U B UHBIX KU3HEHHBIX CUTYalUsIX, CTAHOBATCS 3HAUMMbBIMU JIJIS
¢bopMUpOBaHMS KAauecTB JIMYHOCTH, TO €CTh OPUEHTHPOBaHBI Ha (QopMHUpOBaHUE
METanpeIMETHBIX U JTUYHOCTHBIX PE3yJIbTaTOB O0yUYEHHUSI.

OcHoBHble 3amaun yuyebHoro mpenmera «Mudopmaruka» — chopmupoBaTh Yy
oOydJaronuxcs:

MMOHMMAaHKUE MPHUHIMIIOB YCTPOMCTBA U (PYHKIMOHUPOBAHUS OOBEKTOB IM(PPOBOTO
OKpPYKEHHUSI, TIPEJICTABICHHUSI 00 MCTOPUU U TEHICHIUAX pa3BUTUS MHGOPMATHKU IMEpHOIA
nudpoBoi TpaHCHOpPMALIMK COBPEMEHHOTO 00IIIEeCTBA;

3HAHHSA, YMEHUS M HaBbIKM TIPAMOTHOM TIOCTAHOBKM 3aJay, BO3HHUKAIONIMX B
MPAKTUYECKON NESATEIBHOCTH, IJIS1 UX PELIeHHs C TOMOIIbI0 HH(OPMALIMOHHBIX TEXHOJIOTHUH,
YMEHHS ¥ HaBBIKU (hOPMaIN30BaHHOTO OMMCAHMSI TIOCTABJICHHBIX 33]1a4;

06asoBble 3HAaHUS 00 UWHGOOPMALMOHHOM MOJECIUPOBAHHM, B TOM UHUCIE O
MaTEeMaTHYeCKOM MOJIEIUPOBAHUH;

3HaHHE OCHOBHBIX ATOPUTMHUYECKUX CTPYKTYP U YMEHHUE NMPUMEHSTh 3TU 3HAHUS IS
MIOCTPOCHHUS aJITOPUTMOB PELICHHS 33/1a4 10 UX MaTeMaTHYECKUM MOJIETISIM;

YMEHHUSI U HaBBIKU COCTABIIEHUS MPOCTHIX MPOrpamMM I10 MOCTPOCHHOMY aJIrOpPUTMY Ha
OJTHOM U3 SI3BIKOB MPOTPAMMHPOBAHHS BBICOKOTO YPOBHS;

yMEHHUSI U HaBBIKH 3((HEKTHUBHOTO HCIOJIb30BAHHUS OCHOBHBIX THIIOB IMPHUKIIATHBIX
nporpaMM (TPUIIOKEHH) 00IIero Ha3HaYeHHsI U UHPOPMAIIMOHHBIX CUCTEM JJISl PEHICHUS C
UX TIOMOIIBIO MPAKTUYECKUX 3a/1a4, BiaJieHue 0a30BBIMU HOpMaMH MH(GOPMAITMOHHON STHKU
Y TIpaBa, OCHOBaMU MH(GOPMAIIMOHHOM 0€30MacHOCTH;

YMEHHE TPaMOTHO HHTEPIPETUPOBATH PE3YyNbTAThl PELICHUS MPAKTHYECKHX 3a/1ad C
MOMOIIbI0 MH(GOPMAIIMOHHBIX TEXHOJIOTWM, TMPUMEHSATh TOJy4YCHHBbIE pe3yJbTaThl B
MPAKTUYECKON ACSITENTFHOCTH.

Henu u 3amaun u3ydeHust ”HPOPMATUKU HA YPOBHE OCHOBHOTO 001Iero oOpa3zoBaHUs
OTIPEETSAIOT CTPYKTYPY OCHOBHOTO COJEpXaHHUsS y4eOHOro mpeaMera B BUIE CIEAYIOIIUX
YeThIPEX TEMATUUECKUX Pa3JIEIIOB:

1ndpoBasi TpPaMOTHOCTH;

TEOPETUYECKHE OCHOBBI MH(POPMATUKU;

QIITOPUTMBI U TPOTPaMMHUPOBAHUE;

MH(pOPMAIMOHHbIE TEXHOJIOTHH.

Ha u3yuenue nndopmaTtuku Ha 6a30BoM ypoBHe oTBoauTcs 102 waca: B 7 kiacce — 34
qaca (1 gac B Hezeno), B 8 kiacce — 34 yaca (1 yac B Henenmo), B 9 kiacce — 34 yaca (1 gac B
HEJIEIIO).

COILEPKXAHUE OBYYEHUA
7 KJIACC

MudpoBas rpaMmoTHOCTH

Komnbrorep — yHuBepcajabHOe YCTPOHCTBO 00pad0TKH JaHHBIX

KomnbioTep — yHUBepcalbHOE BBIYMCIUTEIBHOE YCTPOMCTBO, paboTaroliee 10
nporpaMMe. THUIBI KOMIIBIOTEPOB: NEPCOHAIBHBIE KOMIIBIOTEPHI, BCTPOECHHBIE KOMIIBIOTEPBI,
CYNEpKOMIBIOTEphl. MOOUIIBHBIE YCTPOUCTBA.

OcHOBHBIE KOMIIOHEHTHI KOMIIbIOTEpA M MX Ha3zHadeHue. [Iponeccop. OnepaTtuBHas u
JOJTOBPEMEHHAsT MaMsTh. YCTpoWcTBa BBOJa M BbIBoja. (CEHCOpPHBI BBOA, JAaTYUKHU
MOOMIIBHBIX YCTPOUCTB, CpeicTBAa OMOMETPUYECKON ayTeHTU(UKAIIIH.

Hctopus pa3BUTUS KOMIBIOTEPOB M TMporpaMmHoro obecnedeHus. llokonenus
KOMIIBbIOTEpOB. COBpEMEHHBIE TEHICHLIMN PA3BUTHS KOMIIBIOTEPOB. CyNEepKOMIBIOTEPHI.



[TapanienbHble BHIYUCICHUS.

[lepconanbubiit komneioTep. [Ipoueccop U ero xapakTepuCTUKU (TaKkTOBasl 4acToTa,
paspsaHocTs). OnepaTuBHas MaMsaTh. JloiroBpeMeHHas naMsTh. Y CTpONCTBA BBOJIA U BHIBOJIA.
OO0bEM XpaHUMBIX JaHHBIX (ONEpaTUBHAS MaMATh KOMIBIOTEPA, KECTKUI U TBEPIOTEIbHBIH
JUCK, TIOCTOSIHHAs MaMsIThb cMapTdoHA) U CKOPOCTh JAOCTyMa Ui pPa3jiMYHbIX BHJIOB
HOCHUTENEH.

TexHuka 6€30MaCHOCTH U MpaBuiia pabOThl HA KOMIIBIOTEPE.

IIporpaMmmbl ¥ 1aHHBbIE

[IporpamMmMHoe obecnieueHue kommbioTepa. [Ipukinaanoe mporpamMmmHoe obOecredyeHue.
CucremHoe mporpaMmMmHoe obecrnieueHue. Cuctembl nporpammupoBanus. [IpaBoBas oxpana
mporpaMM U JaHHbBIX. becriaTHele M yclioBHO-OecruiatHble mporpaMmbl. CBoOoaHOE
MporpaMMHOE OOecrieueHue.

®aiinel u nanku (karanoru). [IpuHnmme! moctpoenus daimoBbix cucteM. [lonHoe UMs
¢daiina (manku). Ilyte k ¢aiiny (manke). Pabora ¢ ¢aiimamMu W Katajoramu CpeiacTBaMU
OTIEpPAIIMOHHON CHCTEMBI: CO3/laHHe, KONMUPOBaHHUE, IEepeMeIleHre, IepEeMMEHOBAaHHE W
ynanenue (aiinoB u manok (karaioroB). Tumbl ¢aitnoB. CoiicTBa (aiinoB. XapakTepHbie
pa3Mepsl (aiIoB pa3IMUHBIX THIOB (CTpaHUIA TEKCTa, NMEKTpOHHas KHUTra, ¢ororpadus,
3aMuch MeCHU, BUACOKIUI, IIOTHOMETPAXKHBINM PuiibM). ApxuBaiius AaHHbIX. Mcnons3oBanue
nporpaMMm-apxuBatopoB. DaitnoBeiii Menemkep. [louck ¢aitnoB cpeacTBamMu onepauoHHON
CUCTEMBI.

KomMmrmbroTepHbie BUPYCHI U IpYTHe BPEIOHOCHBIE TporpamMMbl. [IporpamMmbl 1711 3aLTUTHI
OT BUPYCOB.

KomnbroTepHblie ceTn

O6benunenne kommbloTepoB B ceTb. Cerb HMuTepHer. Beb-crpanuia, BeO-caidrt.
Crtpykrypa aapecoB BeO-pecypcoB. bpaysep. [louckoBrie cuctemsl. [louck nndopmanmu mo
KIIFOUEBBIM CIIOBaM U MO H300paxkeHuto. JloctoBepHOCTh MHGOpPMAIUU, MOIYyYEHHOW W3
HuTepHera.

CoBpeMeHHbIE CEepBUCH HHTEPHET-KOMMYHHUKAIUH.

CereBoil aTHKeT, 06a30Bble HOPMBI MH()OPMAIIMOHHOW 3TUKH M TpaBa Mpu padoTe B
Wntepnere. Ctpateruun 6e3zomnacHoro noseaeHus B lHTrepHere.

Teopernueckue 0CHOBbI HH(POPMATHKH

HNudopmanus u unpopMannoHHbIe IPOLECCHI

Wudopmanus — 01HO U3 OCHOBHBIX OHATUH COBPEMEHHOMN HAyKH.

Nudopmanus kak cBeAeHHs, MpeIHA3HAUEHHBIC IS BOCHPHATHS UYEIOBEKOM, U
uHpopMalug Kak JaHHBIE, KOTOpPbIE MOTYT OBITh OOpPabOTaHBI AaBTOMATU3UPOBAHHOMN
CUCTEMOM.

JIMCKpETHOCTb TaHHBIX. BO3MOXXHOCTB ONMCaHusl HENPEPHIBHBIX 00BEKTOB U MTPOLIECCOB
C TIOMOIIIBIO TUCKPETHBIX JTAHHBIX.

WHudopmanroHHbIe MPOLECCH — IPOIIECCHI, CBA3aHHbIE C XpaHEHUEM, PE0Opa30BaHUEM
U Tiepeavell JaHHbIX.

IIpeacraBiaenne nHpopMaLHU

CumBon. Andasur. MomHocTs andasura. Pa3sHooOpasue S3bIKOB U aj(aBHUTOB.
EctecTBenHble U QopManbHbIE S3BIKH. AJ(PaBUT TEKCTOB Ha PYCCKOM s3bIKe. J[BOMYHBII
andasut. KoarmuecTBo BCEBO3MOXKHBIX CIIOB (KOJIOBBIX KOMOWHAIUHN) PUKCUPOBAHHOM JUTHUHBI
B aBouvyHoM andasute. [IpeoOpasoBanue moboro andasuta Kk aABoMvHOMY. KoimuecTBo
Pa3IUYHBIX CIOB (PUKCHPOBAHHOM JJIMHBI B aj(aBUTE ONpeIeIEHHON MOIITHOCTH.

KoaupoBanue cUMBOJIOB OJHOTO aji(aBUTa C IMOMOIIBIO KOJOBBIX CIOB B JIPYroM
andasute, KoAOBas TaOIUIIA, TEKOJUPOBAHUE.

JBouunslii koxa. [IpeacraBneHue JaHHBIX B KOMIBIOTEPE KaK TEKCTOB B JBOMYHOM
angasure.



Nudopmannonnbeiii 00b€M AaHHBIX. BUT — MHHUManbHAs €IWHUIIA KOJIHMYECTBA
nH(popManuu — IBOUYHBIN pa3psa. EquHuiiel usmepennst nHGOpMarmoHHOTo 00bEMa JaHHBIX.
burt, OaiiT, kunobaiit, MeradaiiT, ruradamrT.

CkopocTh Tiepe1aun JaHHBIX. EAMHUITEI CKOPOCTH Mepeiauul TaHHBIX.

Konuposanue TtekctoB. PaBHomepHsbiii koa. HepaBHomepnsiii koa. Koauposka ASCII.
Bocemubutabie koaupoBku. Ilonsatne o xomupoBkax UNICODE. JlekonupoBanue
COOOIICHUH ¢ UCIIOIB30BAHMEM PABHOMEPHOI'O M HEpaBHOMEPHOTO Koja. MHbopmarmoHHbIii
00BLEM TEKCTA.

Hckaxxenune nHbOpMaIiy IpH repeaave.

OO6mee npencraBieHre O MUGPOBOM TMPEICTABICHUU aYAUOBU3YAIbHBIX M APYTHX
HETIPEPHIBHBIX JTAHHBIX.

KomupoBanue upera. llBetoBeie momenu. Moxaens RGB. I'mybuna komupoBaHwHS.
[Tanutpa.

PactpoBoe wu BekTOpHOE TmpencTaBieHue u3o0Opaxkenmid. [lukcenp. OreHka
nHpopManoHHOTO 00BEMA rpapUECKUX TaHHBIX JIJIS PACTPOBOTO U300PaKECHHMS.

Koauposanue 3Byka. PazpsaHocTs u yactota 3anucu. KoandecTBo kaHaJIOB 3aMUCH.

OreHKa KOJIMYECTBEHHBIX MMapaMETPOB, CBSA3AHHBIX C MPEACTABICHUEM M XpaHECHUEM
3BYKOBBIX (DaiiioB.

NudopmManrmoHHbBIE TEXHOJIOTHH

TexkcToBbIC JOKYMEHTHI

TexcToBbIE TOKYMEHTHI U X CTPYKTYPHBIE 2JIEMEHTHI (CTpaHuIla, ab3all, CTpOKa, CIOBO,
CHUMBOI).

TexcToBBIH MpolIecCOp — UHCTPYMEHT CO3/AaHUS, PEAAKTUPOBAHUS U POPMATUPOBAHUS
tekcToB. [IpaBuna Habopa Tekcta. PemaktupoBanue tekcra. CoiicTBa cumBoioB. Ipudr.
Tunsl mwpudToB (pydneHble, ¢ 3aceykaMu, MOHOIIUPUHHBIE). [lomyXupHOE U KypCHBHOE
Hauyepranue. CpoiicTBa ab3alleB: TpaHMIIbI, a03allHBI OTCTYN, WHTEpBAJl, BhIPABHUBAHUE.
[Tapametpsl ctpanuiibl. CTuieBoe popMaTupoBaHuUe.

CrtpykrypupoBaHue MHGOPMAIMU C TOMOIIbIO CIUCKOB U Tabmul. MHOTOypOBHEBBIE
cnucku. Jlob6aBneHue Ta0nuIl B TEKCTOBBIE JOKYMEHTHI.

BcraBka n3o0pakeHull B TEKCTOBbIE TOKyMEeHThl. O0TekaHne U300paKeHUN TEKCTOM.
BxiroueHne B TEKCTOBBIM JIOKYMEHT JuarpamM, GOpMyIl, HyMepaluu CTpPaHHUIl,
KOJIOHTUTYJIOB, CCBUIOK M IPYTUX AJIEMEHTOB.

[IpoBepka mnpaBonucanusi. PaccraHoBka mepeHOCOB. [010COBOII BBOA TEKCTA.
OnTtuueckoe pacno3HaBaHue Tekcta. KommnbroTepHblil nepeBoi. Vcnonb3oBanue cepBHUCOB
WuTepHeTta s 00paboTKHU TEKCTa.

Komnbrorepnas rpadpuka

3HaKOMCTBO ¢ TpaduvecKUMH pefakTopamu. PactpoBble pucyHku. Mcmomb3oBaHue
rpadUYeCcKuX MPUMUTHBOB.

Onepanuu penakTUpoBaHHs TpapUUecKUX OOBEKTOB, B TOM UHCIE HHPPOBBIX
dotorpaduii: U3MeHeHHe pa3Mmepa, oOpe3ka, MOBOPOT, OTpaKeHUe, padora ¢ o0JacTIMU
(BBIIENICHUE, KOMHUPOBAHKE, 3aJIUBKA IIBETOM ), KOPPEKIIHS 1IBETA, IPKOCTU M KOHTPACTHOCTH.

BextopHas rpaduka. Co3naHue BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMH CPEICTBAMU
TEKCTOBOTO MpoIleccopa WIM APYruxX mporpamm (mpuiiokeHuit). [loOaBieHre BEKTOPHBIX
PUCYHKOB B JOKYMEHTHI.

MyabTHMeIUIHBIE NIPe3eHTALMU

[ToaroroBka MynsTUMEANIHBIX Tipe3eHTanuid. Crnaiin. JlobaBieHre Ha Ciaiil TeKCTa U
n300paxxeHuii. Pabora ¢ HECKONBKUMH Cai1aMu.

JloGaBneHue Ha claii] ayJuOBU3yalbHBIX TaHHBIX. AHUMaNus. [ UmepcchuIKy.



8 KVIACC

Teopernyeckue 0CHOBbI HHPOPMATHKHU

Cucrembl cuucjIeHus

Heno3unmoHHele ¥ MO3UIMOHHBIE CcHUCTeMbl cuucieHus. Andasur. OcHoBaHuE.
Pa3pépnyras ¢opma 3anucu uucna. [lepeBoa B AECATUUHYIO CUCTEMY YHMCEIl, 3alIUCAaHHBIX B
JOPYTHUX CUCTEMAax CUUCIICHHS.

PumMckas cucrema cuucieHus.

JBonuHas cuctema cuuciienus. IlepeBon uenbix uucen B mnpenenax ot 0 qo 1024 B
JBOMYHYIO CHCTEeMy cuucieHus. Bocemepununas cucrema cumcienus. [lepeBon umcen us
BOCBMEPUYHOW CHUCTEMbl B JBOMYHYIO M  JIECATHUHYIO CHCTEMbl U  0OpaTHO.
lecTHanuarepuuHas cuctema cuuciieHus. IlepeBoy yncen U3 mecTHaAaTEpPUYHON CUCTEMBI
B JIBOMYHYIO, BOCbMEPHUHYIO U JAECATHUHYIO CUCTEMBI U 00OPATHO.

Apudmernueckue onepanuy B JBOUYHON CUCTEME CUUCIICHUS.

JIEeMEHTBI MaTeMATH4YECKOM JTIOTHKH

Jlornueckue BbIcKa3biBaHUs. JIornuyeckue 3Ha4eHMs BBICKA3bIBAaHUI. DIIEMEHTApHBIE U
COCTaBHbIE BbICKa3biBaHMs. Jlornyeckue onepauuu: «u» (KOHBIOHKIMS, JIOIMYECKOe
YMHOXKEHUE), «HJIN» (IU3BIOHKLUSA, JOTHYECKOE CIIOKEHHE), «HEe» (JIOTHYEeCKOe OTPHUIIAHUE).
IIpuoputer nornueckux omnepauuil. OnpeneneHne UICTUHHOCTH COCTaBHOT'O BBICKA3bIBAHUS,
€CJIM U3BECTHBl 3HAYCHMsI MCTUHHOCTH BXOJSIIMX B HETO JJIEMEHTAPHBIX BBICKA3bIBAHUM.
Jlornueckue BblpaxkeHus. IlpaBuna 3amucu jnormdeckux BbIpaxkeHHH. IlocTpoenue Tabnmi
UCTUHHOCTH JIOTHYECKUX BBIPAKECHUU.

Jlornueckue 1€MeHThl. 3HAKOMCTBO C JIOTHYECKUMHU OCHOBAaMU KOMIIBIOTEPA.

AJITOPUTMBI U IPOTPAMMHPOBAHHE

Hcnonnuresan v aJITOPUTMBI. AJITOPUTMHYECKHE KOHCTPYKIMHU

[lonsatue anroputma. McnonHuTenu anropuTMoB. ANTOpUTM Kak IUIAH YIPaBICHUS
HCIIOJIHUTEJIEM.

CoiictBa anroputma. CriocoObl 3arucy anropuT™a (CI0BECHbIH, B BUIE OJOK-CXEMBI,
porpaMma).

AnropurMuyeckue KOHCTpyKUuuu. KoHCTpyKIus «ciaenoBanuey. JIMHEHHBIN alropuTM.
OrpaHn4eHHOCTh JMHEMHBIX AJITOPUTMOB: HEBO3MOXHOCTb IIPELYCMOTPETH 3aBUCUMOCTD
IIOCJIEZI0BATEIBHOCTH BBINOIHIEMBIX IEHCTBUN OT UCXOAHBIX JaHHBIX.

KoHCcTpykiiusi «BeTBJIEHUE»: TONHas M HemonHas (opmbl. BeimonHenne u
HEBBINIOJIHEHUE YCIOBUS (MCTHHHOCTb U JIOXKHOCTH BBICKa3bIBaHMA). IIpocThie U cocTaBHBIE
yCIIOBHUSL.

KoHcTpyKIus «IIOBTOPEHUS»: LUKIBI C 33JaHHBIM YHCIIOM MOBTOPEHUH, C YCIOBUEM
BBITIOJIHEHUS, C IEPEMEHHOM 1UKIIA.

Pazpabotka 17151 GopMambHOTO HCHOTHUTEINS allrOpPUTMa, IPUBOJAILETO K TpeOyeMoMy
pe3yabTaTy NMpU KOHKPETHBIX MCXOJHBIX JaHHBIX. Pa3paboTka HECIOXKHBIX alrOpPUTMOB C
UCMOJIb30BAHUEM IIUKJIOB U BETBICHMH IS yrpaBiieHUs (OPMaJbHBIMU HMCIOJHUTEISIMH,
TakuMu Kak PoOot, Yepemnamika, UYepTé&xHUK. BbINMONHEHHE anropuTMOB BpPYYHYIO M Ha
KomrnbioTepe. CUHTaKCUUECKUE U JJOrHYeckre omuoOKu. OTKa3bl.

SA3bIK NIPOrpaMMHpPOBAHUA

Azpik  mporpammupoBanus  (Python, C++, Ilackans, Java, C#, IlxonbHbli
AnropurMuueckuil f3bIK).

Cucrema nporpaMMHUpOBaHUs: PENIAKTOP TEKCTA IPOrpaMM, TPAHCIIATOP, OTIAAUHUK.

IlepemenHas: TH, UMsl, 3Ha4eHHE. Llenple, BEIECTBEHHBIE U CUMBOJIbHBIE TIEPEMEHHBIE.

Omneparop npucBauBaHus. ApuMeTHUECKUE BBIPAKEHUS U MOPSIOK UX BBHIYHCICHUS.
Onepanuu ¢ HeapIMU YUCIIaMU: LENOYHUCIEHHOE AEJIEHUE, OCTAaTOK OT JIEJICHHUS.



BerBnenus. CocraBHbIC YCIOBHUS (3aIUCh JIOTHYECKUX BBIPAKCHUM HA H3ydyaeMOM
s3bIKE MTpOrpaMMupoBanus). HaxoxxieHue MUHIMyMa U MaKCUMyMa U3 IBYX, TPEX U YEThIPEX
yucen. Pemenue KBagpaTHOro ypaBHEHUS, UIMEIOIIET0 BEIIECTBEHHbIE KOPHHU.

JluamoroBasi OTJIaJika MPOrpaMM: IIOLIATOBOE BBHIMOJHEHHE, MPOCMOTP 3HAYECHUU
BEJIMYMH, OTJIaI0YHbBIN BBIBOJ, BHIOOP TOUKH OCTAaHOBA.

Hukn c¢ ycnoBuem. Anroputm EBkinga ansi HaxXoxXAeHUsS HauWOOJBIIEro O0OIIEro
JeNIUTENsI IBYX HATypaJbHBIX yncell. Pa3oueHue 3amnrucu HaTypaabHOTO YKHCIia B TO3UIIMOHHON
CUCTEME C OCHOBAaHUEM, MEHBILIUM WM paBHbIM 10, Ha OTAETbHBIE HUPBHIL.

Hukn ¢ mepeMeHHOU. AJTOPUTMBI MPOBEPKH JEIMMOCTH OJHOTO LIEJIOro 4Yucia Ha
Jpyroe, MPOoBepKH HATypalIbHOIO YKCIIa Ha IPOCTOTY.

O6paboTka CcUMBOJBHBIX JaHHbIX. CHMBOJbHBIE (CTPOKOBBIE) IE€PEMEHHBIE.
[TocumBonpHas o00paboTka cTpok. [loacu€r 4YacTOThl MOSBICHHS CHUMBOJIA B CTpOKE.
Bcerpoennbie pyHKIMM 1151 00pabOTKH CTPOK.

AHaJIM3 aJITOPUTMOB

Omnpenenenre BO3MOXKHBIX PE3ylbTaTOB PabOTHl alrOpPUTMA MPU JTaHHOM MHOXKECTBE
BXOJIHBIX JAaHHBIX, OMPEJCICHNE BO3MOXKHBIX BXOJHBIX JAHHBIX, MPUBOASIINX K JAHHOMY
pe3ynbTary.

9 KJIACC

MudpoBasi rpaAMOTHOCTD

I'noGanbuas cerb UHTEpHET M cTpaTerun 0e30MacHOrO NMoBeAeHNsI B Hel

I'mobGanbHas cets Murepner. IP-anpeca y3noB. CeTeBoe XpaHeHHE JaHHBIX. MeToabl
WHIUBUAYAIBHOTO U KOJIJIEKTUBHOTO pa3MmelleHuss HoBoW wuHpopManuu B HHTepHerte.
Bonbiive nannbie (MHTEPHET-AaHHbBIE, B YACTHOCTH JIaHHBIE COITUANIBHBIX CETeH).

[Tonstne 006 wuHbOpMAMOHHON  0e30MacHOCTH. YTPO3bl  UHGOPMAIMOHHON
0e3omacHOCTH TpH paboTe B INI0OATBFHOM CEeTH U METOJbl MpOoTUBOAeWcTBUA uM. [IpaBuna
Oe3omacHoil ayreHTudukanuu. 3amwura dudHoM umHpopmanuu B WuTepHere. be3zomacHbie
crpateruu mnoseneHuss B MHtepHere. [IpenynpexaeHue BOBIEUEHUS B JIECTPYKTUBHBIE U
KpUMHHaJIbHbIE (POPMBI CETEBOM aKTUBHOCTH (KUOEpOYIJUIMHT, (GUILIMHT U APYrHe (OPMBI).

Pabora B uH(pOPMALIMOHHOM IPOCTPAHCTBE

Bunsl nestenbHocTH B IHTEpHETE, HHTEPHET-CEPBUCHI: KOMMYHHMKAIIMOHHbBIE CEPBUCHI
(mouroBast cmyx0a, BHIEO-KOH(EPEHI-CBA3b M JIPyTHE), CIPABOYHbBIE CIY>KObI (KapThl,
pacrucaHusi W JIpyrue), IOUCKOBBIE CIYXObI, CIIy’)KObl OOHOBJIEHUS MPOTrPAMMHOIO
obecrieyeHus: U Apyrue ciry>k0bl. CepBHCHI TOCYJapCTBEHHBIX yciIyr. O0nayHble XpaHWINIIA
naHHbIX. CpeacTBa COBMECTHOM pa3pabOTKMU JOKYMEHTOB (oHaiH-oducel). IIporpamMmmHuoe
obecrieyeHrne Kak BeO-CEpBHUC: OHJIAIHOBBIE TEKCTOBBIE U Ipaduyeckre pedaKTOpbl, Cpeabl
pa3pabOoTKU IPOTPaMM.

Teopernueckue 0CHOBbI HH(POPMATUHKH

MoaeaupoBaHue KaKk MeTOJ MO3HAHUS

Mogens. 3agauu, perraeMsle ¢ MOMoLIbo MoJenupoBanus. Kinaccudukanmuu Mozaenei.
MarepuanbHble (HaTypHble) U HWH(GOpPMaIMOHHbIE MoJenu. HempepbiBHbIE U JTUCKPETHBIE
monenu. Hwmuranmonnele Monenu. Wrposble Monenu. OrneHKa aJeKBaTHOCTH MOJIENU
MOJIEIUPYEMOMY OOBEKTY M LIEJISIM MOJICIIUPOBAHUSI.

Tabnuunsie mosenu. Tabnuia Kak NpeacTaBIeHUE OTHOIICHUS.

ba3bl nanHbx. OTOOP B TAOMUIE CTPOK, YAOBIETBOPSIOUINX 33JJAHHOMY YCJIOBHIO.

I'pad. Bepmmna, pebpo, myts. OpueHTHpPOBaHHBIE M HEOPUEHTHPOBAHHBIE TpadBbl.
Jnuna (Bec) pedpa. Becosas matpuia rpacda. Jnuna nytu mexay BepiirnHamu rpada. Iouck
ONTUMAJILHOTO MyTH B rpade. HauanpHas BepiinHa (MICTOYHUK) U KOHEYHAas! BEPIIMHA (CTOK)
B OPMEHTUPOBAHHOM Tpade. Brrurcienne KoauuecTBa MyTei B HalPaBJICHHOM allUKINYECKOM

rpade.



HepeBo. Kopenb, Bepmuna (y3en), aucT, pebpo (myra) nepesa. Brwicota aepesa.
[Tonnepeso. IIpumMeps! ucnons3oBanus AepeBbeB. [lepeGop BapraHTOB € MOMOILBIO JIepeBa.

[TonsiTre MaTeMaTH4eCKON MOJIENH. 3a/1a4yH, pelIaeMble ¢ TOMOIIbI0 MaTEMaTHYECKOTO
(KOoMIbIOTEPHOT0) MoAenupoBanus. OTInYre MaTeMaTHYECKON MOJIeNId OT HATYPHOU MOJIEH
U OT CJIOBECHOTO (JIUTEpaTypHOTr0) OMHUCAaHUA O0BEKTA.

Oranbl  KOMIBIOTEPHOTO  MOJCIHUPOBAHMS: IMOCTAHOBKA  3aJaud, IOCTPOEHUE
MaTeMaTHYeCKOM MOJIeNH, MpOorpaMMHas pealu3alus, TECTUPOBaHHE, IPOBEICHUE
KOMITBIOTEPHOT0 SKCIIEPUMEHTA, aHAJIU3 €r0 Pe3yJbTaTOB, YTOUHEHHUE MOJIEIH.

AJITOPUTMBI U IPOrPAMMHPOBAHHE

Pa3paborka aaroputMoB U NporpamMm

Pa3Ouenue 3amaum Ha mnoxzagaud. CocTaBieHHE aJIrOPUTMOB U TMPOTpaMM €
WCIOJIb30BAHUEM BETBJICHHM, LUKIOB M BCIIOMOTaTEJbHBIX aJTOPUTMOB i YIPaBICHUS
ucnonHutesneM PoboT mim ApyruMu UCHOTHUTENAMHU, TaKUMHU Kak Yepenarnika, YepTéxHUK U
JIPYTUMHU.

Tabnuunbie BenuuuHbl (MaccuBbl). OxHOMepHBIE MaccuBbl. COCTaBiIeHHE U OTIAAKa
MpOrpaMM, pealu3yIIUX THUIIOBbIE aIrOPUTMBI OOpPaOOTKH OJHOMEPHBIX YHCIOBBIX
MacCHBOB, Ha OJHOM W3 s3bIKOB mIporpammupoBanusi (Python, C++, Ilackanb, Java, C#,
IkonpHBIA  ANTOpUTMUYECKUI SI3BIK): 3aMOIHEHUE YHMCIOBOIO MAacCHBa CIy4alHBIMU
YHCIIaMU, B COOTBETCTBHHM C (DOpPMYNION WM MyTEM BBOJA YHUCEN, HAXOXKICHHE CYMMBI
AJIEMEHTOB MacCUBa, TUHEIHBIN MOUCK 33JJaHHOTO 3HAUEHUSI B MACCHUBE, MOJICYET DIIEMEHTOB
MaccuBa, YyJOBJIETBOPSIONIMX  33aJaHHOMY YyCIOBHIO, HaXOXJIEHHE MHUHUMAIbHOTO
(MakcUManbHOTO0) 3JeMeHTa MaccuBa. COpTUPOBKA MacCUBa.

OOpaboTka TOTOKAa JaHHBIX: BBIYHUCICHHE KOJMWYECTBA, CYMMBI, CpPEIHETro

apu(MeTHuyecKoro, = MHUHHMAJIBHOTO M  MaKCHUMAalbHOTO  3HAUEHUS  DJIEMEHTOB
MIOCJIeI0BATEIBbHOCTH, YAOBIETBOPSAIOIINX 3aIaHHOMY YCIIOBHIO.
Yunpagienue

VYnpasnenue. Curnan. O6partHas cBs3b. [lonydeHne curnanoB ot HUPPOBBIX TaTYNKOB
(kacaHusi, paccTOSIHMs, CBETa, 3Byka M Jpyroro). IIpumepsl HCHONb30BaHUS NPUHLIMIIA
Oo0paTHOW CBSI3M B CUCTEMax YIpPaBJIEHUS TEXHUYECKHMMU YCTPOMCTBAMHU C IOMOIIBIO
JaTYMKOB, B TOM YHUCIIE B POOOTOTEXHUKE.

[Tpumepbl pOOOTH3UPOBAHHBIX CUCTEM (CHUCT€Ma yIpaBJIEHUS JBI)KEHHEM B
TPAHCIIOPTHOM CHUCTEME, CBapOYHas JMHUSA aBTO3aBOJA, aBTOMATU3UPOBAHHOE YIIPABICHUE
OTOILJIEHUEM JI0Ma, aBTOHOMHAsl CUCTEMa YIPaBIEHUs TPAHCIIOPTHBIM CPEICTBOM W JAPYTHE
CUCTEMBI).

HNupopManuoHHbIE TEXHOJIOTHH

JIEKTPOHHBIE TA0TULIbI

[TonsaTHe 00 >MeKTPOHHBIX TaOnuax. THUIIBI JaHHBIX B TYEHKAX AJIEKTPOHHON TaOJIUIBI.
PenaxktupoBanue u popmatupoBanue Tabiul. BctpoenHble QyHKIMM T TOMCKA MAKCUMYyMa,
MUHHMYMa, CyMMBbI M cpefHero apudmernueckoro. CopTHpOBKa IaHHBIX B BbIIEIEHHOM
nuanazoHe. IloctpoeHuwe auarpamm (TUCTOrpamMma, Kpyropas Juarpamma, TOUY€YHas
auarpamma). Beibop tumna nuarpammsl.

[IpeoOpasoBanue ¢opmyn mnpu konmupoBaHud. OTHOCUTENbHas, aOCONMIOTHAs U
CMelIaHHas ajpecanus.

VYCloBHBIE BBIYUCIEHHUS B AJIEKTPOHHBIX Tabnuuax. CyMMHpOBaHHE U IOJACYET
3HAYeHUH, OTBEYAIOUIMX 33JaHHOMY YcioBuio. OOpaboTka OonbIIMX HAOOPOB JAaHHBIX.
YucneHHOe MOJEIMPOBAHHUE B JIEKTPOHHBIX TaOIMIIAX.

NudopmanuoHHbie TEXHOJOTHH B COBPEMEHHOM 00111eCTBe

Poinb nH(pOpMAIIMOHHBIX TEXHOJIOTUN B pa3BUTUH YKOHOMHMKH MHpa, CTPaHbl, pErHOHA.
OTKpbITBIE 00pa30BaTEIbHBIE PECYPCHI.

IIpodeccun, cBsa3aHHblE ¢ MHPOPMATUKOM M WHGOPMALMOHHBIMH TEXHOJOTMSIMHU: BeO-
Iau3aiiHep, TNPOTrpaMMUCT, pa3pabOTYMK MOOWIJIBHBIX IMPHUIOXKEHUH, TECTHPOBIIUK,



aApXUTEKTOpP MPOrPaMMHOTO 00OeCIeYeHHsl, CIIEHHaINCT M0 aHaIU3y JTaHHBIX, CUCTEMHBIN
aJIMMHUCTPATOP.

IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOTI'PAMMBI 11O
NHPOPMATHUKE HA YPOBHE
OCHOBHOI'O OBIIET'O OBPA3OBAHMAA

N3ydyenue nHpopMaTUKU HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs HANpPaBIECHO Ha
JOCTUKEHHE O0YYaIOIIUMUCSA JTHUYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX pPEe3yJIbTaTOB
OCBOEHUS COJIEpKaHusl yueOHOro MmpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3ynbTaThl UMEIOT HAIPABIECHHOCTh HA PEIICHHUE 3a7a4 BOCIUTAHMSI,
Pa3BUTHS U COMMAIM3AIIMN 00YJArOITUXCS CPEICTBAMH YIECOHOTO MpeMeTa.

B pesynbpraTe nzydenus uHQOpPMATUKN Ha YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUS Y
oOyuatorerocst 6yayT chopMUPOBaHbI CIEAYIONIUE TNYHOCTHBIE PE3yabTaThl B HACTH:

1) maTpHOTHYECKOT0 BOCTIMTAHUS:

[IEHHOCTHOE OTHOIIIEHHE K OTEUECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
HAayYHOMY HACJIE/IMI0, TOHUMaHKe 3Ha4eHUs MHPOPMATUKH KaK HAYKU B )KU3HU COBPEMEHHOTO
o01ecTBa, BIaJICHHE JOCTOBEPHON MH(POPMAIIMEH O MEePEAOBBIX MUPOBBIX U OTEYECTBEHHBIX
JTOCTIDKCHHSX B o0sacth  MHPOPMATHUKM W HMHPOPMAIMOHHBIX  TEXHOJIOTHH,
3aMHTEPECOBAHHOCTh B HAyYHBIX 3HAHUAX O LU(POBOM TpaHchopMmalMu COBPEMEHHOTO
00I111eCTBA;

2) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OpHUEHTAIMS HAa MOpPaJbHbIE IICHHOCTH U HOPMBI B CUTYaIlUsIX HPAaBCTBEHHOI'O BHIOODA,
TOTOBHOCTb OLICHUBATh CBOE MOBEJICHUE U MOCTYIKH, a TAK)KE MOBEJICHUE U MTOCTYIKU APYTUX
JMIOJEl ¢ MO3UIIMK HPAaBCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHUS IMOCIEICTBUIN
MIOCTYIIKOB, aKTUBHOE HEMPHUITHE aCOIMATBHBIX TIOCTYNKOB, B TOM uucie B IHTepHeTe;

3) rpa:kKIaHCKOr0 BOCIIUTAHUSA:

MPEACTABICHUE O COLMAIbHBIX HOpPMaX U MpaBUJIaX MEKIMYHOCTHBIX OTHOUIEHUH B
KOJIJIEKTHBE, B TOM YHCJIE B COI[MAIBHBIX COOOIIECTBAaX, COOMOIEHNE TPABII 0€30MacHOCTH,
B TOM 4YHCIIE HaBBHIKOB O€30MacHOrO TOBEJACHUS B HHTEPHET-CPele, TOTOBHOCTH K
pa3HOOOpa3HOW COBMECTHOHM NEATEIbHOCTH TMPHU BBIMOJHEHUH Y4YeOHBIX, MO3HABaTENbHBIX
3a/1a4, CO3JJaHUHU yYEOHBIX TPOEKTOB, CTPEMIICHHE K B3aUMOMOHUMAHHUIO M B3aHMOTIOMOIIIN B
Mpolecce 3TON yueOHOM IeATEeNbHOCTH, TOTOBHOCTh OLICHUBATh CBOE MOBEACHUE U MOCTYIKH
CBOMX TOBAapUUIEH C MO3UIMH HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUSA
MOCJIE/ICTBUI MOCTYIIKOB;

4) neHHOCTEeH HAYYHOI'0 IO3HAHMA:

chOpPMUPOBAHHOCTh ~ MHPOBO33PEHUECKHX  TpeAcTaBieHuid o0  umHbopMaiuwy,
WH(OPMALIMOHHBIX TpolleccaX W HMH(POPMAIMOHHBIX TEXHOJOTHSX, COOTBETCTBYIOIIUX
COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKH U OOIIECTBEHHOW NPAKTHKU U COCTABIISIOIINX
0a30BYI0 OCHOBY /IJIs TOHUMAaHUS CYIITHOCTH HAYYHOW KapTUHBI MUPA;

MHTEpEC K O0yUEHUIO U MO3HAHUIO, TI0003HATENEHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caMo00pa30BaHUIO, OCO3HAHHOMY BBIOOPY HAIpPABJICHHOCTH W YPOBHA OOyYeHHUS B
JaIbHEHIIIEM;

OBJIaJICHHE OCHOBHBIMHM HaBBIKAMHU HCCIIEOBATEIbCKON NE€ATEIbHOCTH, YCTAHOBKA Ha
OCMBICIICHHE OTbITa, HAOIIOJACHHM, MOCTYIKOB W CTPEMJIEHHE COBEPIICHCTBOBATh MYyTHU
JOCTUKEHHS MHIUBUYaIbHOTO U KOJUIEKTUBHOTO OJIarononyyus;

chOpPMUPOBAHHOCTh ~MH(MOPMAIMOHHOW  KYyJABTYphl, B TOM YHCJIE HABBIKOB
CaMOCTOSITENILHOM ~ paboTBl €  y4eOHBIMH  TEKCTaMH, CIPAaBOYHOH  JIUTEPATypOH,
pa3HOOOpa3HBIMU  CPEACTBAMH HMH(DOPMAIIMOHHBIX TEXHOJNOTHH, a Takke yMEHHUS



CaMOCTOSATEIILHO ONPENEIIATh IIEJIM CBOETO O0Y4YeHHUs, CTaBUTh U (POPMYIHPOBATH ISl ceOs
HOBBIC 3a7a4i B y4€0e W TO3HABATEIbHOM JIEATEILHOCTH, PA3BUBATh MOTHUBBI U WHTEPECHI
CBOCH ITO3HABATSIBHOU ACATCIBHOCTH;

5) popmupoBaHus KyJbTYPbI 310POBbS:

OCO3HaHWE IICHHOCTHU >KM3HH, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3/I0POBBIO,
YCTaHOBKA Ha 370pOBBIN 00pa3 >KW3HH, B TOM YHCIE U 3a CUYET OCBOCHUS M COOIOJCHUS
TpeboBaHUN OE30IaCHOM KCIUTyaTallud CPEACTB MH(DPOPMAITMOHHBIX U KOMMYHUKAIIMOHHBIX
TEXHOJIOTHI;

6) Tpy10BOr0 BOCIMTAHMSA:

HHTEPEC K TPAKTHYECKOMY H3ydyeHHIO mpodeccuid U Tpyaa B  cdepax
PO eCCUOHAIBHON JICSITCIIBHOCTH, CBSA3aHHBIX ¢ MH(GOPMATUKOW, MPOrpaMMUPOBAHUEM H
MH(POPMAITMOHHBIMHU TEXHOJIOTHUSMH, OCHOBAHHBIMHU Ha JIOCTHXKCHHUSIX HAyKU WH()OPMATUKH U
Hay4YHO-TEXHHUYECKOTO Iporpecca;

OCO3HAHHBIM BBIOOP M TOCTPOCHHUE WHIWBHIYAIHHOW TPACKTOPHH OOpa3oBaHUSA W
KU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX U OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEI;

7) 3K0JI0THYECKOT0 BOCIIUTAHMS:

OCO3HaHUE TI00aTbHOIO XapaKkTepa SKOJIOTHUECKUX MPoOIeM U MyTel UX pelleHus, B
TOM YHUCIIE ¢ y4ETOM BO3ZMOKHOCTEH HHPOPMAIIMOHHBIX ¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTHI;

8) ajanTamum oOyuyamwuerocs K H3MEHSKOIIUMCH YCJIOBHUSM COLMAJIBHOH U
NMPHUPOJTHOM Cpe/bl:

OCBOEHHE OOYYaIOIIMMHUCA COIMAIBHOTO OIBITA, OCHOBHBIX COIMAIBHBIX PpOJICH,
COOTBETCTBYIOIIMX BEAYILICH AESITeNTbHOCTH BO3pacTa, HOPM U MpPaBWI OOIIECTBEHHOTO
MoBeACHUA, (OpPM COIMANBHOM >KM3HH B TpyHmax H CcoOOIIeCTBaX, B TOM YHCIE
CYUIECTBYIOIIUX B BUPTYAJIbHOM MPOCTPAHCTBE.

METAIIPEJMETHBIE PE3YJIbTATBI
MerarnpegMeTHble pe3yJbTaThl OCBOCHUS MPOrpamMMbl 10 HH(POPMATUKE OTPAKAIOT
OBJIQ/ICHUE  YHUBEPCAJbHBIMM  y4eOHBIMH  JEHCTBUAMH  —  I103HABaTEJIbHBIMHU,
KOMMYHUKATUBHBIMU, PETYIATUBHBIMH.

Ilo3naBaTebHBIE YHHBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA

ba3oBble Jjornyeckue aeiicTBUA:

YMEHHE OTpeAeNsATh MOHATHUS, CO3/1aBaTb OOOOIIEHUS, YCTaHABIMWBATH AHAIOTHH,
KJIacCU(PUIIUPOBATH, CAMOCTOSITEILHO BHIOMPATh OCHOBAHUS M KPUTEPUU [Tl KITaCCHU(UKALINH,
YCTaHABJIMBATh IPUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH JIOTUUECKUE PACCYKACHUS, AeIaTh
YMO3aKJIIOUeHUs (MHAYKTUBHBIE, IEAYKTUBHBIE U 110 AaHAJIOTHUH) U BHIBOJIBI;

YMEHHE CO3/1aBaTh, IPUMEHSTh U TPE0OPa30BhIBATH 3HAKU U CHMBOJIBI, MOJIETH U CXEMBbI
JUIS pellieHusl yueOHbBIX U MTO3HABATENbHBIX 33/1aY;

CaMOCTOSITENTLHO BBIOMPATh CIIOCO0 pelieHus: yueOHOi 3a1auu (CpaBHUBATh HECKOJIBKO
BapHAHTOB peIIeHMs, BBIOMpATh HaubOoliee TMOAXOAAIIUNA C YYETOM CaAMOCTOSITENIEHO
BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble ucciaegoBarTeabCckue AeiicTBHA:

(dhopMynHpoBaTh BOMPOCHI, PUKCUPYIOLINE Pa3pbiB MEXY PEATbHBIM U JKeNaTeIbHBIM
COCTOSTHEM CUTYyaIllH, 00BEKTa, 1 CAMOCTOSATEIHHO YCTaHABINBATH HCKOMOE H JIAHHOE;

OILICHUBATh HAa MPUMEHUMOCTh M JOCTOBEPHOCTHh MH(OPMAINIO, TTOTYYEHHYIO B XOJ€
HCCIICIOBAHMUS,

MPOTHO3UPOBATh BO3MOXKHOE JajbHEWIIee pa3BUTHE IIPOIECCOB, COOBITMH M HUX
MOCJIEACTBHS B AHAJIOTUYHBIX MJIM CXOJHBIX CUTYAIlUsX, & TAKXKE BBIBUIATh IIPEAIIOIOKEHUS
00 MX pa3BUTUU B HOBBIX YCIOBUSX U KOHTEKCTaX.



Pabora ¢ nundopmanmeii:

BBISBJIATH JeUIUT UH(OPMALIUHU, TAHHBIX, HEOOXOIUMBIX VISl peIlIeHUs TOCTaBICHHON
3a/1a4u;

MPUMEHSTh Pa3IMYHbIE METOJbl, UHCTPYMEHThl M 3alpoChl MPHU IMOHCKE U OTOOpE
nH(OpPMALIUM WM JaHHBIX M3 HCTOYHHUKOB C YYETOM MpPEMJIOKEHHOH yueOHOW 3amauu u
3aJlaHHBIX KPUTEPUEB;

BBIOMpaTh, aHAIU3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH MHPOPMAIUIO
Pa3IMYHbIX BUJOB U (POPM MpeICTaBICHHUS;

CaMOCTOSITENIbHO BBIOMpATh ONTUMAIBbHYIO (QOpMy MpelcTaBieHHs HHpopManuu u
WUTIOCTPUPOBATH pelllaeMble 3a/1a4ll HECIOKHBIMU CXeMaMu, AUarpaMMaMHu, HHOHM rpadukoi
1 UX KOMOMHAIUSIMU;

OLICHUBATh HAJEKHOCTh UH(POPMAIUH 110 KPUTEPUAM, MPEIIOKEHHBIM YUUTEIEM WU
chOpMyIMPOBAHHBIM CAMOCTOSITENIHHO;

3¢ (HeKTUBHO 3aIIOMUHATh U CUCTEMATU3UPOBATh HHPOPMAIIHIO.

KoMMyHHKaTHBHBIEC yHUBEpPCaAJIbHbIE Y4eOHbIE 1eliCTBUA

Oo0wmenue:

COIIOCTABJISAITh CBOM CYXJAEHUS C CYXKICHMAMU JApPYIMX YYacTHUKOB JIMAJIOra,
OoOHapy>KUBaTh pa3InyMe U CXOJICTBO MO3ULIUH;

nyOoJIMYHO MPEACTaBIATh PE3YJIbTaThl  BBINOJHEHHOIO OMNbITAa  (IKCIIEPUMEHTA,
UCCIIEIOBaHMsI, IPOCKTA);

CaMOCTOSITEJIbHO BBIOMpaTh (hopMaT BBICTYIJICHHA C Y4ETOM 3a/lad MNpPE3eHTAlUU U
0CcO0EHHOCTEH ayAUTOPUH U B COOTBETCTBUU C HUM COCTABIIATh YCTHBIE U TUCbMEHHBIE TEKCTHI
C UCIIOJIb30BaHUEM HJUTFOCTPATUBHBIX MaTepHUaJIOB.

CoBMecTHas1 1eITeILHOCTb (COTPYIHHUYECTBO):

IIOHUMAaTh U UCIOJIb30BATh IPEUMYILECTBA KOMAaHAHON U HHAMBUIyalbHOM paboThl IpU
peleHNH KOHKPETHON po0IeMbl, B TOM YUCIIE IIPU CO3/IaHUM HH(POPMALIMOHHOTO MTPOYKTa;

IPUHUMATH 11eJIb COBMECTHON MH(OPMALIMOHHOHN AEATeNbHOCTH 10 cOopy, 00paboTKe,
nepeaaue, Gopmaau3ai HHGOpMaIK, KOJJIEKTUBHO CTPOUTD IEHCTBUS 110 €€ JOCTHKEHUIO:
pacrpenenaTh poJid, JOr0BapUBaThCs, 00CYKJIATh MPOLIECC U Pe3yJIbTaT COBMECTHON pabOThI;

BBINOJIHATH CBOIO YacTh pabOThl ¢ MHPOpManuel Uil HHPOPMALMOHHBIM POAYKTOM,
JOCTUTasi KAuyeCTBEHHOIO pe3yJbTaTa IO CBOEMY HANpaBICHUI0 M KOOPAUHHUPYS CBOHU
JEUCTBUS C JPYTMMH WICHAMU KOMaH/bl;

OLIEHMBATh KauyecTBO CBOEro BKJIaja B OOMMN WHGOPMALMOHHBIM MPOAYKT IO
KPUTEPHSIM, CAMOCTOSATENIBHO C(OPMYIMPOBAHHBIM YYACTHUKAMU B3aUMOJCHCTBUS;

CpPaBHMBATh pPE3YyJIbTAThl C MCXOJHOW 3aJaueil M BKJIAJ KaKIOTO 4YI€HA KOMAHJIbI B
JOCTH)KEHHE PE3yNbTaTOB, Pa3leNiATh cepy OTBETCTBEHHOCTH M IMPOSBIATH TOTOBHOCTH K
IIPEIOCTABIICHUIO OTYETA TIEpE] TPYIIION.

PeryisiTuBHBIE YHHBepcAIbHBIE YUeOHbIE el CTBUS

Camoopranmuzanus:

BBISIBJSITH B )KA3HEHHBIX U YYE€OHBIX CUTYAIHAX MPOOIEMBI, TPEOYIOIINE PEIICHNS;

OPHMEHTHPOBAThCS B PA3IMUYHBIX MOAXOAAX K MPUHITHIO PEIICHWH (MHIUBHIYyalbHOE
NPUHATHE PEICHNH, NPUHITHE PEIICHUH B TPYIIIE);

CaMOCTOSITENIFHO COCTABIISITh aJrOPUTM PEUICHUs 3aj1a4d (WU ero 4acTb), BHIOMPATH
croco0 pemeHus Y4eOHOH 3agayn C y4ETOM MMEIOIIUXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBATh Ipe/IaraeMble BAPHAHTHI PEIICHUH;

COCTaBJIATh IUIAH JICHCTBUH (IUIaH peaau3alliil HaMEYCHHOT'O alTOPUTMa PEIICHHS),
KOPPEKTUPOBATh TPEIUIOKEHHBIH aITOPUTM C Y4ETOM TMOJYYEHHUs HOBBIX 3HAaHHUA 00
H3y4aeMOM OOBEKTE;



JIeaTh BIOOP B YCIOBHSAX MPOTHBOPEUNBON HH(OpPMAIIMK U OpaTh OTBETCTBEHHOCTD 32
pericHue.

CamokoHTpOJIBb (peduiexcusi):

BJIQJIETh CITIOCOOAMU CAMOKOHTPOJISI, CAMOMOTHBAIIUU U PEIICKCUH;

JIaBaTh OIEHKY CUTYAIlMH U TpejIaraTh 1iaH e€ N3MCHCHUS;

YYHUTHIBaTh KOHTEKCT W MPEABUIETH TPYIHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH MPH
pelieHur yueOHOM 3aa4n, aJanTHPOBATh PEIICHNE K MEHSIOMUMCS 00CTOSTEIbCTBAM;

OOBSCHITh TPHUYMHBI JOCTHKEHUS (HEJOCTHIKCHHSI) PE3yIbTaTOB HHGOPMAIIMOHHON
NEeSATEILHOCTH, J1aBaTh OIEHKY MPUOOPETEHHOMY OIBITY, YMETh HaXOJWUTh IO3UTHBHOE B
MIPOM3OIIEANICH CUTYAINH;

BHOCHUTb KOPPEKTHBBI B ICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEIILCTB, N3MECHHUBIITHX CSI
CUTYaIlMi, YCTAHOBJICHHBIX OIMMOOK, BOSHUKIIINX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBHUSM.

IMOLMOHAJILHLIA HHTEJIEKT:

CTaBUTH ce0sl HA MECTO JIPYroro 4eJoBeKa, MOHUMATh MOTHBBI U HAMEPEHUS IPYTOro.

IIpunsiTue cedst U APyrux:

0CO3HaBaTh HEBO3MOXKHOCTh KOHTPOIUPOBATH BCE BOKPYT JAXKE B YCIOBUSAX OTKPHITOTO
JI0CTyMa K T00BIM 00bEMaM HHpOPMAIIH.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy oOyuenus B 7 kiacce y oOywaromierocss 0yayT chOpMHUpPOBAaHBI CIEIYIOIIHE
YMEHHS:

NOSICHATH Ha TMpHUMepax CMBICH TOHATUH «WHpOpPMaIUs», «HMH(GOPMAMOHHBIN
nporeccy, «o0padoTka HHPOPMAINY, «XpaHEHHE HH(OPMALIUIY, «IIepeiaya HH(OPMALIUI;

KOJIMPOBATh M JAEKOAUPOBATH COOOLICHUS I10 33JaHHBIM IIpaBHJIaM, IEMOHCTPUPOBAThH
NOHUMAHUE OCHOBHBIX IIPHHLUIIOB KOJUPOBaHUS WHGOPMAIMH PA3IHMYHON IPHPOIBI
(TexcToBOM, rpaduuecKoi, ayauo);

CpaBHUBATh JUIMHBI COOOIEHHH, 3alIUCAHHBIX B Pa3IMYHBIX ali(paBUTaX, ONEPUPOBAThH
eIMHUIIAMU U3MepeHust MH)OPMAIIMOHHOTO 00bEMa M CKOPOCTH Tepejauu JaHHbIX;

OLIEHUBAaTh M CPaBHUBATh Pa3Mepbl TEKCTOBBIX, I'pa)MueCKUX, 3BYKOBBIX (ailjioB M
BUIe0(aIiOB;

MPUBOANUTH NMPUMEPHI COBPEMEHHBIX YCTPOWCTB XpaHEHUs U Iepeaud WHPOpMaluy,
CpaBHUBATh UX KOJMUYECTBEHHBIE XapaKTEPUCTUKH;

BBIJIEJIATH OCHOBHBIE 3TAIlbl B UCTOPUU M IOHUMATh TEHJICHIIUU Pa3BUTHsI KOMIIbIOTEPOB
U TIPOTPaMMHOT0 00ECTIEYEeHHUS;

[ojlyyaTb W HCHOJb30BaTh HMHPOPMALMIO O XapaKTEPUCTHKAX MEpPCOHAIBHOIO
KOMIIbIOTEpA M €r0 OCHOBHBIX 3JIEMEHTaxX (IIpoLieccop, ONepaTUBHAs NaMATh, JOJITOBpEMEHHas
namsITh, yCTPOICTBa BBO/1a-BbIBO/IA);

COOTHOCHUTB XapaKTEPUCTUKU KOMITbIOTEPA C 33/1a4aMH, PEIIAeMbIMU C €I0 TIOMOIIBIO;

OPUEHTUPOBATbCS B HepapXMUECKOW CTPYKType (aioBoil cucTemsl (3almUCHIBATh
nojiHoe uMs (Qaiina (karanora), myTb K ¢ailry (kKatajory) mo HMMEIOLIEMYCs ONMHCAHUIO
(aitnoBoit CTPYKTYpBl HEKOTOPOTO MH()OPMAITMOHHOTO HOCUTETS);

pabotate ¢ (haitloBOM CHUCTEMOIl MEPCOHANIBHOTO KOMIIBIOTEPA C MCIOJIb30BaHHEM
rpaduueckoro  uHTEpdeiica, a HUMEHHO: CO3/laBaTh, KONHPOBaTh, IEepeMelIaTh,
NIEPEUMEHOBBIBATh, yJAIATh W AapXUBUPOBaTh (ailiel M KaTajJorW, HCIOJIb30BaTh
aHTUBHUPYCHYIO IPOTPaMMY;

NPEJCTAaBIATh PE3yJIbTaThl CBOEH JEATENBHOCTH B BHJE CTPYKTYPHPOBAHHBIX
WUTIOCTPUPOBAHHBIX JOKYMEHTOB, MYJIbTUMEAMMHBIX MPE3eHTALNM;

uckath uHpopmanuio B HMHTepHere (B TOM 4Hcie, MO KIIOUEBBIM CIIOBaM, IO
M300pakeHHI0), KPUTUUECKH OTHOCUTHCS K HaileHHON MH(OpMaIi, 0co3HaBasi OMacHOCTh



JUIE TUYHOCTH M OOILEecTBa pPacHpOCTpPaHEHHUs BPEAOHOCHON HHGOpMaluu, B TOM YHCIIE
SKCTPEMHCTCKOIO U TEPPOPUCTHUECKOTO XapaKTepa;

MIOHUMATh CTPYKTYPY aJIpecoB BeO-pecypcoB;

HCIOJIb30BaTh COBPEMEHHBIE CEPBUCHI HHTEPHET-KOMMYHHUKAIIHIA;

coOmonarb TpeboBaHMs ~ O€30MAaCHOM  AKCIUTyaTallMM  TEXHUYECKUX  CPEICTB
MH(OPMALIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH, COOI0IaTh CETEBOM ITUKET, 6a30BbIE
HOPMbI HMH(OPMALIMOHHOW JTHKM U TpaBa HpU paboTe C MNPWIOKEHUSIMH Ha JFOOBIX
ycTpoiictBax u B IHTepHeTe, BbIOMpaTh O€30MacHbIe CTPATETUH MTOBEICHUS B CETH;

MPUMEHSTh METOABI MPO(YUIAKTUKY HETATUBHOTO BIUSHUSA CPEACTB HH(POPMAIIMOHHBIX
1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUN Ha 3JI0POBbE MOJIb30BATESI.

K xonmy oOyuenuss B 8 kJjacce y oOydaromierocs OyayT chopMUpOBaHBI CIEIYIOLINE
YMEHUS:

MOSICHATh Ha TMpUMEpax pasaudus MEXIy TMO3UIMOHHBIMA W HEMO3HIIMOHHBIMU
CHCTEMaMU CUHCIICHHS;

3alMChbIBaTh W CpaBHMBAThH 1enble ynciaa oT 0 g0 1024 B pa3iauyHBIX MO3UIIMOHHBIX
CUCTEMaXx CYHCIICHHs (C OCHOBaHHAMHU 2, 8, 16), BBIMOIHATH apu(METHUSCKHUE OTICpAIUH HaJl
HHUMU;

PacKpbIBaTh CMBICI MIOHITHH «BBICKA3bIBAHHUEY, «JIOTHYECKAs OTICPALIHS», «JIOTHIECKOE
BBIPOKCHHE;

3aIUCBIBATh JIOTUYECKUE BRIPAKECHHS C MCTIOJIb30BaHUEM JU3BIOHKIINU, KOHBIOHKIIUN 1
OTPHUIIAHMS, OMPEACIATh MCTUHHOCTh JOTHYECKUX BBIPAKCHHUM, ©CIIM M3BECTHBI 3HAUCHUS
HMCTUHHOCTH BXOJISIIHMX B HETO MEPEMEHHBIX, CTPOUTD TaOIUI[bIl HCTHHHOCTHU JIJIS JIOTHYECKUX
BBIPAKECHUI;

PACKpbIBATh CMBICI TIOHITHH «HUCIIOJIHUTENbY, «AITOPUTMY», IIPOrpaMmay, MOHUMAas
PasHUIly MEXAY yNOTpeOIeHHEeM STUX TEPMUHOB B OOBIIEHHOU peun U B UHOPMATHKE;

OMKCHIBATh AJITOPUTM PEIICHUS 3314l Pa3IMYHBIMU CIIOCOOaMH, B TOM YHCJIC B BHUJIC
OJI0K-CXEMBI;

COCTaBJISITh, BBINOJHATH BPYYHYIO M Ha KOMIIBIOTEPE HECIIOXKHBIE aJTOPUTMBI C
WCIOJIb30BaHNEM BETBJICHHM U ITUKIIOB JUJISl YIIPABIICHUS UCTIONHUTENSAMHU, TAKUMU Kak Po0oT,
UYepenaika, YepTéxHUK;

UCIOJIb30BaTh KOHCTAHTHI U MEPEMEHHbIE PA3TUYHBIX TUIOB (YHCIOBBIX, JIOTUYECKHUX,
CHUMBOIIbHBIX), & TAK)KE COJIEPIKAIINE UX BBIPAKESHHS, UCTIOIB30BaTh ONEPATOp MPUCBAUBAHNUS;

UCIONIb30BaTh TpHU pa3paboTKe NporpaMM JIOTMYECKHWE 3HAYEHHS, ONepalud |
BBIPKEHUS C HUMU;

AQHAIM3UPOBATh MPEUIOKEHHBIE aJITOPUTMBbI, B TOM YHCIE OIPEAENsITh, KaKue
pe3yabTaThl BO3MOKHBI IPH 33JJaHHOM MHOKECTBE UCXOAHBIX 3HAUEHUM;

CO37aBaTh M OTJAXHUBaTh IMPOTPAMMbl Ha OJHOM M3 S3BIKOB IMPOTrpaMMHUPOBAHUS
(Python, C++, Ilackane, Java, C#, llkonbpHbI ANTOpUTMHYECKUN SI3BIK), peamu3yromiue
HECJIOXKHBIE alTOPUTMBI OOpPaOOTKM UHWCIOBBIX JAaHHBIX C HCHOJIB30BAaHUEM IIMKJIOB U
BETBJICHHI, B TOM YHCJIE pEaTU3YIOLIMe MPOBEPKY AEIMMOCTH OJHOrO LEJIOro 4uciaa Ha
Jpyroe, MPOBEpKY HATYPaTLHOTO YHKCIIA HAa MPOCTOTY, BBIIEICHHUS HU(P U3 HATYpaIbHOTO
YHcIa.

K konny oOyuenuss B 9 kJjacce y oOydarouierocs OyayT chOpPMHPOBAHBI CIENyIOIINE
YMEHUS:
pa3duBaTh 3a/1a4M Ha MOJ3a7a4H, COCTABIATH, BHIIOJHATH BPYUHYIO U Ha KOMITBIOTEPE
HECJIO)KHBIE AITOPUTMBI C HCIIOJB30BAaHMEM BETBJICHUH, IMKIOB M BCIIOMOTAaTEIbHbIX
JITOPUTMOB JUIs YIIPaBJICHUS UCIIOIHUTESIMH, TaKUMH Kak Po6oT, Uepenaika, YepTéXHUK;
COCTABIISATh U OTJIAXHUBATH POTPAMMBI, pEATU3YIOIINE TUIIOBbIE AITOPUTMBI 00pabOTKH
YHUCJIOBBIX IOCJTENOBATEIbHOCTE WM OJHOMEPHBIX YHCIOBBIX MAacCHBOB (TIOMCK



MaKCHUMyMOB, MUHUIMYMOB, CyMMBbI UJIM KOJIMYECTBA 3JIEMEHTOB C 3aJJaHHBIMU CBOMCTBaMH) Ha
OJIHOM U3 s3bIKOB mporpammupoBanus (Python, C++, Ilackanb, Java, C#, IlIkonbHbIi
ANTOpUTMUYECKHN SI3BIK);

pPacKpbIBaTh CMBICHI TIOHSATUH «MOJEINb», «MOJEIUPOBAHUEY», OIPEAESATh BUIBI
MoOJeJieil, OIeHMBAaTh aJ€KBATHOCTb MOJEIU MOJCIUPYEMOMY OOBEKTY U  LEIsIM
MOJIETTUPOBAHUS;

HCIOJIb30BaTh rpadbl U 1EPEBbS 111 MOJCIUPOBAHUS CUCTEM CETEBOM U HepapXUUECKOU
CTPYKTYpPBbI, HAXOUTh KpaTyaiuii nyTe B rpade;

BBIOMpATh CHOCOO MpeACTaBICHUSI JaHHBIX B COOTBETCTBUU C MOCTABJICHHOW 3aaaueit
(Tabnuupbl, cxembl, TrpaQuKd, AUarpaMMbl) C HCIHOJIb30BAaHHUEM COOTBETCTBYIOIIUX
MIPOrPaMMHBIX CPeJICTB 00pabOTKU JaHHBIX;

UCIOJIb30BaTh JJIEKTPOHHBbIE TaONULbl A1 0O0pabOTKM, aHajau3a W BHU3yalH3aluu
YHCIIOBBIX JAaHHBIX, B TOM YHCJIE C BbIICICHUEM AHara3oHa TaOIHIbI U YHIOPSAOYMBAHUEM
(COPTUPOBKOI1) €T0 3JIEMEHTOB;

CO3/1aBaTb U MPHUMEHSTh B DJEKTPOHHBIX Tabmuuax Qopmyssl g pacuéToB C
UCIOJIb30BAHUEM BCTPOCHHBIX apupMeTHuecKux (yHKIUN (CyMMUPOBAHHE W MOACYET
3HAUEHUH, OTBEYAIONIMX 3a/laHHOMY YCIIOBHUIO, cpelHee apuMeTHYecKoe, IOHUCK
MaKCUMaJbHOTO W MUHHMAIILHOTO 3HAY€HHUA), aOCONIOTHOM, OTHOCUTENBbHOM, CMEIIaHHON
ajipecalvy;

UCIIOJIb30BaTh 3JIEKTPOHHBIC TAONMIIBI ISl YUCICHHOTO MOJECIUPOBAHMS B MPOCTHIX
3a/layax U3 pa3HbIX MPEIMETHBIX 00JacTei;

UCIIOJIb30BaTh COBPEMEHHBIE MHTEPHET-CEPBUCHI (B TOM YHCJIE KOMMYHUKAIIMOHHBIC
CEpBHCHI, 00JaUHble XPAaHWINIIA JAaHHBIX, OHJANH-TPOrpaMMbl (TEKCTOBBIE M TpaduyecKue
PEAAKTOPBI, Cpeibl Pa3pabOTKH)) B yueOHON U TTOBCETHEBHOM NESATEIbLHOCTH;

MPUBOJIUTh MPHUMEPHl HCIOIb30BAHHUS TE€OMH(GOPMAIMOHHBIX CEPBUCOB, CEPBUCOB
roCy/IapCTBEHHBIX yCIyT, 00pa3oBaTeNbHbIX cepBUCcOB IHTepHeTa B yueOHO 1 OBCETHEBHOM
JeSITeNIbHOCTH;

UCIOJIb30BaTh Pa3NIUYHbIE CPEICTBA 3allUThl OT BPEAOHOCHOTO MPOTrPAMMHOIO
o0ecrniedeHus, 3alUIaTh NEPCOHATBHYI0 HH(POPMAIIMIO OT HECAHKIITMOHUPOBAHHOTO JOCTYIa
U ero TMOCIeACTBHI (pa3rialieHus, MOAMEHBI, YTpaThl MaHHBIX) C YYETOM OCHOBHBIX
TEXHOJIOTHYECKUX U COIMAIBHO-TICUXOJIOTMYECKUX aCIEKTOB UCTIOIb30BaHUs ceTH HTepHeT
(cereBass aHOHUMHOCTb, ITU(POBOH Cliel, ayTEHTUYHOCTh CYOBEKTOB M PECYPCOB, OMACHOCTh
BPEIOHOCHOTO KOJa);

pacrmo3HaBaTh MOMBITKA M TPEIyNpEeXIaTh BOBICYCHHE CeOS U OKPYXKAIOUIMX B
JECTPYKTUBHBIE U KPUMUHAIBbHBIE ()OPMBI CETEBOI aKTUBHOCTH (B TOM 4YHUCIIe KHOEPOYILITHHT,
¢bumuHr).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
HaumeHOBaHME KoJunuecTBO yacosB
Ne DieKTpOHHBIE (I (PPOBDBIE)
pa3aejioB U TeEM KonTposabHbie
n/n Bcero HpaKTquCK“e paﬁOT],[ 06pa30BaTe.]'l]>Hl>Ie pecypchl
nporpaMmMbI padoThI

Pazpnen 1. udpoBas rpaMOTHOCTD

KommnbroTep —
11 YHUBEPCAIbHOE 5 bubmmorexa [IOK
' YCTPOHCTBO https://m.edsoo.ru/7f41646e
00pabOTKHU TaHHBIX
12 borpa . . 4 bubnunoreka IJOK
. I'paMMBbI U HHBI
porp A https://m.edsoo.ru/7f41646¢e
1.3 KomnberoTepHsie ceTu buomiorexa HOK
) p 2 ! https://m.edsoo.ru/7f41646e
Hroro no pazneny 8

Paznen 2. TeopeTndyeckue 0CHOBBI MHPOPMATHKH

WNudopmarnus u

2.1 nH(OPMAITMOHHBIC bubamorexa LIOK
’ pyat 2 https://m.edsoo.ru/7f41646e
MPOIIECCHI
29 [IpencraBnenne | Bu6imoreka [IOK
' uH(OPMAIIUH ? https://m.edsoo.ru/7f41646e

Wroro no pazneny

11

Paszpnen 3. UndgopMannoHHbie TEXHOJIOTHH

3.1

TexcToBEIE
JIOKYMEHTBI

6

butmoreka [IOK
https://m.edsoo.ru/7f41646¢e




39 KommbroTepHas bubmoteka [JOK
’ rpaduka 4 https://m.edsoo.ru/7f41646e
13 MynsTUMeTniHBIE 3 bu6nmoreka IJOK
’ [IPE3EHTALUN https://m.edsoo.ru/7f41646e
Hroro no pazgeny 13
PesepBHOE Bpems 2
OBLIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME




8 KJIACC

Ne
n/n

HaumenoBanue
pa3nesioB U TeM
MpPOrpaMMbI

KoJauyecTBO 4acos

Bcero

KonTpoabubie
padoTsI

IIpakTHyeckue padoThI

JyekTpOHHBIE (LM (pPOBLIE)
o0pa3oBaTeJIbHbIE pecypchl

Paznen 1. TeopeTrudyeckue 0CHOBbI HH(POPMATUK

11 CHOTEMLL CHHCe bubmoreka LIOK
. HNCTEMBbI CUU HUA
g 6 ! https://m.edsoo.ru/7f418516
12 DJIeMEHTBI 6 Bu6nnoreka [JOK
' MATEMATHHECKOH JOTHKH ! https://m.edsoo.ru/7f418516
Hroro no pazgeny 12
Paszpnen 2. Aiiroput™Mbl 4 IPOrpaMMUpPOBaHUe
Hcnonnurenu u
)1 AITOPUTMBI. | : bubnnorexa [JOK
‘ ANropHTMUUeCKHe 0 https://m.edsoo.ru/7f418516
KOHCTPYKI[HH
) S3BIK . bubmuoreka LIOK
' MPOrpaMMHUPOBAHUS ? https://m.edsoo.ru/7f418516
bubmmoreka LIOK
2. A
3 HAIIH3 a/IrOpHTMOB 2 I https://m.cdsoo.ru/7f418516
Hroro no pazgeny 21
PeszepBHOE Bpems 1 1
OBLIEE KOJIMYECTBO
34 1 5

YACOB I10 TTPOTPAMME




9 KJIACC

Ne
n/n

HaumeHnoBanue
pa3aesioB U TeM
NMPOrpaMMbl

KoJuauyecTBO 4acos

Bcero

KonTposabHbie
padoTsI

IIpakTuyeckue padoTsl

JuleKTpOHHBIE (LU (POBLIE)
o0pa3oBaTeJIbHBIE PeCypChl

Paznen 1. lilndpoBasi rpaMoOTHOCTD

I'moOanpHas ceTh

L1 WnTepHeT u cTpareruu Bubmmoreka [TOK
' 0€e301I1acHOro 3 1 https://m.edsoo.ru/7f41a7d0
MHOBEIEHUS B HEN
Pa0b
1.2 I/If[(booTaMil HOHHOM 1 bubamorexa LIOK
’ pMan 3 https://m.edsoo.ru/7f41a7d0
MIPOCTPAHCTBE
Uroro no pazneny 6
Pazpnen 2. Teoperuyeckne 0CHOBBI HH(POPMATHKH
)1 MopenupoBaHue Kak Bbu6nuoreka IJOK
’ METOJI TO3HAHUS 8 1 https://m.edsoo.ru/7f41a7d0
Hroro no pazgeny 8
Pasnen 3. AnroputmMbl 1 IPOrpaMMHpPOBaHue
P §]
|
’ p 6 1 https://m.edsoo.ru/7f41a7d0
porpaMm
butmoreka [IOK
2
3 YpaBieHue 2 https://m.edsoo.ru/7f41a7d0
Hroro mo paznmeny 8




Paznen 4. UudgopManoHHbIe TEXHOJIOTHH

41 ONIeKTPOHHBIC | bubmoteka [IOK
' TaOIMIIBI 0 https://m.edsoo.ru/7f41a7d0
HNudopmarmonasie
49 TEXHOJIOTHUH B bubmuoreka LIOK
' COBPEMEHHOM I https://m.edsoo.ru/7f41a7d0
oOrmiecTBe
Hroro no pazgeny 11
Pe3epBHOE Bpems 1
OBLIEE KOJIMYECTBO 34

YACOB I10 I[TPOI'PAMME




ITOYPOYHOE IIVTAHUPOBAHUE

7 KJIACC
KosmmuecTBO yacos
Ne
Jdara Dy1eKTpOHHBbIE HUPPOBBIE
n/ Tema ypoka
- B Kourposabnsbie IIpakTuyeckue U3yqeHus o0pa3oBaTe.ibHbIEe PeCypPChI
cero
padoThI padoThI
KommeroTep —
YHHUBEpCAITbHOE
BbIYUCINUTECIIBHOC
. Bu6nmoreka IJOK
1 yCTpOICTBO, paboTaroree 1

https://m.edsoo.ru/8al1521d2

o nporpamme. TexHuka
0e30MacHOCTH U MpaBUIIa
paboTHI Ha KOMITBIOTEPE

HCTOpI/IH U COBPCMCHHBIC

2 TEHACHIIUN Pa3BUTHS bubmorexa LIOK
JICHIUH b 1 https://m.edsoo.ru/8al523ee
KOMITBIOTEPOB
IIporpammHuoe
0
OOCCHIEHCHHE Bubmmorexa [JOK
3 KoMmrbtoTepa. [IpaBoBas 1

https://m.edsoo.ru/8a152826

OXpaHa Mporpamm H
JaHHBIX

Daiinbl ¥ manku.
bubmuoreka IIOK

4
OCHOBHBIE OTIEpAIINH C 1 https://m.edsoo.ru/8al52a74

¢aiinaMu u mankamu

ApxuBanys JaHHBIX.
P A bubmmoreka IIOK

"
> CHOTL3OBARME 1 https://m.edsoo.ru/8al52cfe

IpOrpaMM-apXUBaTOpPOB




KowmmsrorepHbie BUPYCH 1

bubmuoteka LIOK

6 AHTHBHPYCHBIC https://m.edsoo.ru/8al52f74
IPOrpPaMMBbI
K .
7 HZM:I)}OT(eprHHZceTH bubnunoreka [JOK
HEK HHQOPMAtli B https:/m.edsoo.ru/8al53244
cetu nTepHer
CepBHCH HHTEPHET-
+ 1P https:/m.edsoo.ru/8al53460
0e30MacHOro MOBEICHUS B
WurepHete
bubmuoreka IIOK
nu
? H(OpMALLS H IaHHbIC https://m.edsoo.ru/8al161966
10 HNudopmanmonnsie bubmmorexa [IOK
MIPOIIECCHI https://m.edsoo.ru/8al6le2a
PazHo0Opa3ue sA36IKOB U
1 andaBuTOB. Bubmorexa [JOK
EcrecTBeHHBIE U https://m.edsoo.ru/8al61fec
(hopManbHbIC S3BIKH
\ 1I_[[BOI/IgHLIP”I an(baBI/IT.6 BuGmorexa LIOK
PeODPasoBaine JHOboro https://m.edsoo.ru/8a162186
andaBuTa K JBOMIHOMY
13| xowmorepe e exeron buomiorera LIOK
OMIIBIOTEPE KA TEKCTO https://m.eds0o.ru/8a162316
B JIBOMYHOM ayipaBuTe
Enunuiibl uamepenus Bubmorexa L[OK
14 MH(QOPMALUK U CKOPOCTH

nepeaadyun JaHHbIX

https://m.edsoo.ru/8a16249¢




KoaupoBanue TekcToB.

bubmuoteka LIOK

15 P
ABHOMEPHbIC H https://m.edsoo.ru/8al1625f0
HEpaBHOMEPHBIE KOJIbI
HexonupoBanue
COOOIIEHM.

16 . N
HNudopmanmoHHbIil 00bEM
TEKCTa

17 Sneq)E:Zg;eHHe bubamorexa LIOK

PeA https://m.edsoo.ru/8a162848
HENPEPBIBHBIX JaHHBIX
KoaupoBanue nera.
Ornenka

13 WH(GOPMAITMOHHOTO bubmmorexa [IOK
00bEMa rpaduyecknx https://m.edsoo.ru/8al629ec
JIAHHBIX JUTS PACTPOBOTO
n300pakeHus

19 KodihoBaie 3BvKa bubmoreka IJOK

HNPOBAHHUE 3B

AP Y https://m.edsoo.ru/8al62b72

P -
20 ";IgefBCHI:H ZPOI; bubmmotreka LIOK
TaBJIEHU

PEACTABICE https://m.edso0.ru/8al62d02
uHpOpMaITUU'»
TeKCTOBBIE TOKYMEHTHI,

71 WX BBOJ U bubmuoreka LIOK
peIaKTHPOBAaHUE B https://m.edsoo.ru/8al62e7e
TEKCTOBOM IPOIIECCOpE
®dopmaTtupoBaHue

P P bubmuoreka IIOK

22 TEKCTOBBIX JIOKYMEHTOB

https://m.edsoo.ru/8al62fe6




ITapameTpsl cTpaHUIIBI.

bu6nmoreka IJOK

2
3 Crucky 1 TabJInIbI https://m.edsoo.ru/8al1632d4
N
ODBEITTOB B TEKETOBMIE https://m.edsoo.ru/8a1632d4
JIOKyMEHTBI
HNHTennexTyanabHble
25 BO3MOKHOCTH
COBPEMEHHBIX CHCTEM
00pabOTKH TEKCTOB
O600menue u
2% CHCTEeMAaTH3alls 3HAHHUI Bu6nuoreka IJOK
o Teme «TekcToBbIe https://m.edsoo.ru/8a1635¢2
JIOKYMEHTBD»
>7 I'padmaeckwmii pemaktop. bubmmorexa [IOK
PacTtpoBsie pucyHKH https://m.edsoo.ru/8a163874
)3 Oerlea[I)(auHIZ . bubmoreka IIOK
THPOBAHUS
PEAAKTHP https://m.edsoo.ru/8al639d2
rpaduueckux 0OBEKTOB
bubmuoreka IIOK
2 B
? eKTOpHA rpacuKa https://m.eds00.ru/8a163b30
O06001eHne 1
30 cUCTeEMaTHU3alus 3HAaHUN bubmuoreka LIOK
o Teme «KommbroTepHas https://m.edsoo.ru/8al16404e
rpaduka»
PesepBHBIit ypoK.
31 0O060061IEHNE U bubmuoreka IIOK

CHUCTEMAaTU3alusa 3HAHHM /

Bcepoccuiickas

https://m.edsoo.ru/8al642c4




MIPOBEPOYHAs padboTa

11

1 OMOTO]ZKa . bubnuoreka [JOK
MYTIBTHM HHVHHHX 1 https://m.edsoo.ru/8al164472
Mpe3eHTAnN
Jlo0OaBieHre Ha Clai

13 ayTNOBHU3YyaTbHBIX | bubmmorexa [IOK
JIaHHBIX, aHUMAalli1 1 https://m.edsoo.ru/8a164652
TUIEPCCHIIOK
O6o0meHne U

" :II;C;:DT:THSaHHﬂ 3HAHUH Butmorexa LOK

. 1 https://m.edsoo.ru/8al164828
«MynpTUMEUITHBIE
TIPE3eHTAIIAN
OBILIEE KOJIMYECTBO 34
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8 KJIACC

Ne

KoJauyecTBO 4acos

Hara DJIeKTpOHHBIE HU(POBBIE
n/ | Tema ypoka KoHnTposbHbIe IpakTuyeckue
Bceero H3yYeHHusl 0o0pa3oBaTeJbHBIE PECYPCHI
n padoTsI padoTsI
H
1 S;TOSH:HOH:IEG: . bu6nmoreka IJOK
[MO3UIMOHHBIE CUCTEMBI
H 1 https://m.edsoo.ru/8al649e0
CUMCIICHUS
) PazBepuytas ¢opma 3amnucu | Bubmuorexa [JOK
qucia https://m.edsoo.ru/8al64ba2
JIBomuHas cucreMa
3 CALIHC(;GIZHH' cckite . bubmmoreka IJOK
nhMeTHYEeCKU
P 5 https://m.edsoo.ru/8a164d96
oTIepaIiyl B TBOMYHOM
CHCTEME CUUCIICHUS
4 Bocbemepuunas cuctema Bubnunoreka [IOK
CYUCJIEHUS 1 https://m.edsoo.ru/8a165296
5 [llecTramnaTepuaHas bubmuoreka LIOK
CHUCTEMA CUUCIIECHUSA 1 https://m.edsoo.ru/8a16549¢
IT o
1 1 https://m.edsoo.ru/8al6564c
CUHCIIEHUS
7 Jlornueckue BBICKA3bIBAHUS bubmmorexa [OK
1 https://m.edsoo.ru/8al657fa
Jlormueckwue omepa <,
FHHCCIHE OTiepatin < bubmuoreka IIOK
8 CUII», «HE» 1
https://m.edsoo.ru/8al165b56
9 OnpeneneHne NCTUHHOCTH 1 bubnuoreka [IOK




COCTaBHOI'O BBICKa3bIBaHUA

https://m.edsoo.ru/8al65c¢f0

10 Ta0nuuel UICTUHHOCTH
1 T bu6nmoreka IJOK
OTHYECKHE DJIEMEHTHI
https://m.edsoo.ru/8al165e94
12 DJIeMEHThI MaTEeMaTHIECKOM bu6nmoreka IJOK
JIOTUKH https://m.edsoo.ru/8al78c38
13 [MousiTHE anropuTMa. Bubmmorexa LJOK
Hcnomaurenn anroputMoB https://m.edsoo.ru/8al17949¢
CBolicTBa aaropuTMa.
14 Crioco6al 5 f bubmuoreka LIOK
IT bl 3aITUCH
https://m.edsoo.ru/8al179606
alropuTMa
AnropurmMudeckas
s KOHCTPYKITUS
«cnenoBanuey. JINHEWMHBIN
aJITOPUTM
AnropurmMudeckas
16 KOHCTPYKLUS «BETBJIICHUE):!
TOJTHAS ¥ HenoJrHas POpMBI
AnropurmMuadeckas
17 COHC p B bubmuoreka IIOK
HCT ust
pyKIl https://m.edsoo.ru/8a17998a
IIOBTOPEHUEY
18 DopMaTbHOE UCTIOIHEHUE Bubmoreka [JOK
anropurMma https://m.edsoo.ru/8al79aac
PazpaboTka HECITOKHBIX
aJITOPUTMOB C
P Bu6nmoreka IJOK
19 HCITOJIE30BAHNUEM LIMKIIOB

JUISL yIIPaBJICHUS
(bopManbHBEIMH

https://m.edsoo.ru/8al79%1c




HUCIIOJTHUTCIIAMHA

20

Pa3paboTka HeCI0KHBIX
ANTOPUTMOB C
UCIIOJIb30BAaHUEM ITHKJIOB H
BETBIICHUH JIJIS| YIIPABIICHHSI
(bopManbHBIMH
UCTIOJTHUTEIISIMU

bubmuoreka IIOK
https://m.edsoo.ru/8al79%1c

21

BrinosiHeHue alroputMoB

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

22

O06o06uicHuE U
CHCTEeMAaTH3allisl 3HAHUH 110
TeMe «cnoaHuTenu u
AJITOPUTMBL.
AnropurMudecKue
KOHCTPYKLIUU

bubmuoreka IIOK
https://m.edsoo.ru/8al7al8¢c

23

SI3BIK MpOrpaMMUpPOBaHUS.
Cucrema
MIPOrpaMMHUPOBAHHUS

24

[Tepemennsie. OnepaTop
IIPpUCBaNBaHUA

25

IIporpammupoBanue
JIMHEWHBIX aJITOPUTMOB

26

Pa3paborka nporpamm,
COJICPIKAIIHX OTIepaTop
BCTBJICHUA

27

Juanorosas oTnanka
mporpamm




28

Iukn ¢ ycnoBueM

29

Ilukn ¢ mepeMeHHON

bu6nmoreka IJOK
https://m.edsoo.ru/8al7ac4a

30

O0paboTKa CUMBOJILHBIX
JTAHHBIX

bubmuoteka IIOK
https://m.edsoo.ru/8al7ad6¢c

31

O06001IeH e 1
cHucTeMaTH3alus 3HaHUH 110
Teme «S3bIK
MPOrPaMMHUPOBAHUS
[IpoBepounas pabdota /
Bcepoccuiickas
MpoBepoYHas pabora

Bu6nmoreka IJOK
https://m.edsoo.ru/8al7ae8e

32

PesepBHBIN ypoK.
O6006uienue u
cucTeMaTH3aIys 3HaHUM 1
YMEHUH 10 KypCy
uHQOpMaTHKH § Kiacca /
Bcepoccuiickas
npoBepoyHas padoTa

bubmoreka IJOK
https://m.edsoo.ru/8al7afa6

33

AHanu3 anropuTMOB.
Ornpezenenne BO3MOXHBIX
pe3yNnbTaTOB PaObOTHI
aIrOpUTMa MPH 33IaHHOM
MHO>XECTBE BXOIHBIX
JTAHHBIX

34

AHanu3 anropuTMOB.
OrnpezaeneHne BO3MOXHBIX
BXOJIHBIX JIAHHBIX,
MPHUBOASAIINX K TAHHOMY

Bu6nmoreka IJOK
https://m.edsoo.ru/8al7b456




pe3yibTaTy

OBUIEE KOJIMYECTBO
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9 KJIACC

Ne KoanvecTBO yacos
Hara DJIeKTpOHHBIE HU(POBBIE
n/ | Tema ypoka KonrpoJabHbie IpakTuyeckne
Bcero H3ydeHust 0o0pa3oBaTeJibHBIE PECYPCHI
n padoTsI padoTsI
I'mobanpHas ceTh
1 i P . bu6nmoreka IJOK
HrepHert. IP-agpeca
P AP https://m.edsoo.ru/8al7b578
y3710B. bonpimue nanusie
) WudopmarnmonHast | Bubmuorexa [JOK
0e30macHOCTh https://m.edsoo.ru/8al7b690
Vuer moHATHS 00
UHPOPMAITUOHHON
0e30IaCHOCTH MIPU
3 cosa o pe . | bubmuoreka LIOK
HHAW KOMITICKCHBIX
A https://m.edsoo.ru/8al7b7bc
WHPOPMAITUOHHBIX
00BEKTOB B BUJE BEO-
CTpaHUI]
4 Bunasl nesirepbHOCTH B 1 Bu6nuoreka IJOK
cetu MHTEpHET https://m.edsoo.ru/8al7bale
OO6nayHbIe TEXHOJOTHH.
5 Hcnonp3oBanue oHIaNH- : bubmoreka IJOK
oduca g pa3padoTKH https://m.edsoo.ru/8al7b8e8
JIOKyMEHTOB
O600menHne u
CHCTEeMAaTHU3aIMs 3HAaHUI
6 o TeMaMm «[ mobananHast | Bu6nmoreka IJOK

ceTb IHTEpHET U
cTpaTeruu 6€301acHOro
IMOBEICHHS B HED»,

https://m.edsoo.ru/8al7bb36




«Pabora B
WHGOPMAITUOHHOM
MPOCTPAHCTBE

Mogenu u
MOJICJIPOBaHHE.
Knaccudukarnuu Mmoneneit

bubmuoreka LIOK
https://m.edsoo.ru/8al7be06

TabnuuHbIEe MOAETN

bu6nmoreka IJOK
https://m.edsoo.ru/8al7c04a

Paspabotka
OJHOTAOIMYIHON 03I
nmaaHbex. CocTaBlIeHUE
3aMpoCOoB K 0a3e JaHHBIX

10

I'pad. BecoBas marpuna
rpada. nuHa mytn
MEK/1y BEpIINHAMHU
rpada. Beruncienne
KOJIMYECTBa MyTeH B
HaIpaBICHHOM
AIMKIMYECKOM rpade

11

Hepeso. ITepebop
BapUaHTOB C MOMOIIIBIO
JepeBa

12

Marematnueckoe
MOJIETTMPOBAHUE

bubmuoreka LIOK
https://m.edsoo.ru/8al7¢392

13

OTarsl KOMIBIOTEPHOTO
MOJIETTPOBAHHUS

bubmuoreka LIOK
https://m.edsoo.ru/8al7c4aa

14

O06001IEeH E U

bubmuoreka IIOK




CHCTeMaTH3allHs 3HAHHM.
KontponbHas pabota o
teMe «MojenupoBanue
KaK METO/I ITO3HAHUS»

https://m.edsoo.ru/8al7¢9c8

PasOnenne 3amaun Ha
nomzagaun. CocraBieHHe
aJITOPUTMOB U IIPOrPaMM

bubmuoreka LIOK

15 ¢ HCHOHLSUO BatueM https://m.edsoo.ru/8al7cb12
BETBJICHUH, IIUKJIOB U
BCIIOMOTaTEIbLHBIX
aJITOPUTMOB

Bu6nuoreka IJOK
16 O
FIHOMEPHBIE MACCHBRT https://m.edsoo.ru/8al7cc3e

17 TunoBble aaropuTMBbI Bubmuorexa [JOK
00paboTKH MacCHBOB https://m.edsoo.ru/8al7cd60

18 CopTupoBKa MaccuBa

19 O6paboTtka moToKa Bbubnuorexa LIOK
JMAaHHBIX https://m.edsoo.ru/8al7d01c
O06001eHne 1

| e

p p https://m.edsoo.ru/8al7dl1ca
teMe «Pa3zpaboTka
AJITOPUTMOB U TIPOTPaMM»

71 Yupasnenue. CurHai. bubnuoreka [IOK
OO0patHas cBs3b https://m.edsoo.ru/8al7d4d6
Poborusuposa e

THIMPOBAHHBL bubmuoreka IIOK

22 CUCTEMBI

https://m.edsoo.ru/8al17d602




DIIeKTPOHHBIC TAOJIHIIEI.

bubmuoteka LIOK

2 T i
3 bl HaHHI{x B oreHkax https://m.edsoo.ru/8a17d710
JIEKTPOHHOMN Ta0JIHUIIBI
24 Penaxtuposanue u Bubmuorexa LIOK
dhopmaTrpoBaHue TaOIHUIT https://m.edsoo.ru/8al17d832
Berpoennsie hyHKIHMN
y TUTS noncxaa 1;4a1<c1/1MyMa, BuGmorexa IOK
MHUHHAMYM MMEI U
yMa, ey https://m.edsoo.ru/8a17d990
CpeIHero
apu(METHYECKOTO
C
26 q)opmp;)BKa Ha bubmoreka [JOK
Wb 1S JaHHBIX B
TIPTPATIA A https://m.edsoo.ru/8al17db70
BEIZICIICHHOM JIMaria30He
IT
27 | rpatmcon  snexrpora biuGmotexa LIOK
P P https://m.edsoo.ru/8al7e08e
TadIUIAaX
O
28 agizz:lz?{; ’(II;VIGH_IaHHaH bubmorexa IOK
https://m.edsoo.ru/8al7e2b4
ajpecarys
29 Y cll0BHBIE BBIUUCIICHUS B bubmoreka IJOK
3JIEKTPOHHBIX Ta0IHIIAX https://m.edsoo.ru/8al7ebba
30 O06paboTka OOIBIINX Bubnunoreka [IOK
HaOOPOB JAHHBIX https://m.edsoo.ru/8al7e87c
q
31 MHCHJ?;HO;HH 5 bubnuoreka [IOK
OACIHPO © https://m.edsoo.ru/8al7eaca
3JICKTPOHHBIX TA0IHIIaxX
1 O600meHne u bubmmoreka IIOK

cucTeMaTH3alus 3HaHui

https://m.edsoo.ru/8al7ec3c




0 TeMe «DJIECKTPOHHBIC
TaOJIHULIB»

Pons mabOpMaTMOHHEIX

33 TEXHOJIOTUH B pa3BUTHU Bubmuorexa LIOK
SKOHOMHUKH MHpPa, CTPAHBI, I https://m.edsoo.ru/8al7ed54
peruoHa

PeszepBHBIii ypoK.

34 O06001IEHNE U bubmuoreka IIOK
CUCTEMAaTH3AIHA. 1 https://m.edsoo.ru/8al7eebc
Htorosoe noBTopeHue

OBIIEE KOJIMYECTBO

YACOB I10 [IPOTPAMME 34 2 0




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBbBI

7 KJIIACC

Kon

NpoBepPsIeMOro
pe3yjabTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ nmporpaMmbl OCHOBHOI'O oﬁmero 06p330BaHI/Iﬂ

1

1.1

1.2

1.3

[To Teme «{udpoBasi r(paMOTHOCTHY

[TosicHAT, HA TpUMEpax CMBICT MOHATUH  «HHMOpPMAIHY,
«MHGOPMAIIMOHHBIA ~ TIpoliecc»,  «obOpaboTka  WMHGOPMAITUN,

«XpaHeHHne HHPOPMALUN», «Iepeaada nHHOPMAIHI»

IIpuBoauTe INpUMEpPBl COBPEMEHHBIX YCTPOWCTB XpAaHEHUS U
nepeaay  uHGOpMalMM, CPaBHHUBAaTh  HUX  KOJIWYECTBEHHbIE

XapaKTCPHUCTUKU

[Tony4ath W WCHONB30BaTh HWHPOPMALUIO O XapaKTEPUCTHKAX
[IEPCOHAJIBHOIO  KOMIIBIOTEPA M €ro  OCHOBHBIX  JJIEMEHTaX
(mpoueccop, omepaTuBHAas IaMATh, JOJITOBPEMEHHAs IaMATh,

YCTpOICTBA BBOJa-BBIBO/IA)

1.4

1.5

1.6

1.7

Co0THOCHTD XApaKTCPUCTHUKU KOMIIBKOTEPA C 3ala4aMi, pClIaCMbIMU

C €ro IIoMoIbrO

OpueHTHPOBAThCS B MEPAPXUUECKON CTPYKType (ailyioBOi cucTeMbl
(3anuchIBaTh MoHOE UM (paiina (katanora), myTh K (aiiny (karaiory)
[0 HMEIOIIEMYyCsS ONUCAaHUIO (aiIoBON CTPYKTYphl HEKOTOPOTO

MH(OPMAaLIOHHOT'O HOCUTEJS)

Paborate c ¢ailoBoil cucTeMOll NEPCOHAIBLHOIO KOMIIBIOTEpPA C
UCIOJIb30BaHUEM rpadu4ecKkoro uHTepdeiica: CO3/1aBaTh
(komMpoBaTh,  IMEpeMeliaTh, IMEPEHMEHOBBIBATh,  YAAIATh |
apXUBUPOBaTh (ailyibl M KaTaJlloTH, HCMOJIb30BaTh AHTHUBUPYCHYIO
porpaMmmy)

Hckatp mHpopManmio B VHTepHETE (B TOM YHCIE IO KIFOYEBBIM
CJIOBaM, MO M300paKEHHIO), KPUTUUECKH OTHOCUTHCA K HalJIeHHOMN

I/IH(l)OpMaHI/II/I, OCO3HaBaTh OIIACHOCTb AJIA JIUYHOCTH U 06HIGCTBa




1.8
1.9

1.10

1.11

pacHpoCTpaHeHHsI BPEAOHOCHOM WHGpOpPMAIMM, B TOM 4YHCIE
IKCTPEMUCTCKOTO U TEPPOPUCTHUECKOTO XapaKTepa

[ToHNMaTh CTPYKTYpY aAPECOB BEO-pECYpPCOB

Hcnonb30BaTh COBPEMEHHbBIE CEPBUCH HHTEPHET-KOMMYHHKAIIUH
Cobmonate TpeOoBaHMsI O€30MACHON SKCIUTyaTallud TEXHUYECKHX
cpeacTB MHGOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHUH,
cOONI0IaTh CETEeBOM ATHUKET, 0a30Bble HOPMBI HWH(OPMAIIMOHHOMN
3TUKHU U IpaBa IpH paboTe ¢ MPUIOKEHUSIMH Ha JIOOBIX YCTPOHCTBAX
u B MIHTepHeTe, BEIOMpATh O€301acHbIe CTPATETUH IMTOBEICHUS B CETH
HpI/IMCHHTB MECTOABI HpO(i)I/IJIaKTI/IKI/I HCETaTUBHOI'O BJIMAHUSA CPCACTB
UH()OPMAIIMOHHBIX M1 KOMMYHUKAIIHOHHBIX TEXHOJIOTHH Ha 30pOBbHE

IIOJIB30BaTCIIA

ITo Teme «TeopeTI/ILIeCKI/Ie OCHOBBEI I/IH(I)OpMaTI/IKI/I))

2.1

2.2

2.3

KoaupoBaTh 1 1eKOIUPOBaTH COOOIICHUS MO 3aJaHHBIM MpaBUIIaM,
JIEMOHCTPUPOBATH MTOHUMAHUE OCHOBHBIX MPHUHIIUIIOB KOAUPOBAHMS
uH(pOpMaLIUU Pa3IMYHOI IPUPOIbI (TEKCTOBOMH, TpaduiecKoi, ayauo-
CpaBHUBaTh JJIMHBI COOOINECHHM, 3alMCaHHBIX B Pa3JIMYHBIX
andaBuTax, ONEPUPOBATh AUHUIIAMH U3MEPEHUS UHPOPMAIIHOHHOTO

00BbEMa U CKOPOCTH TEepeIavul JTaHHBIX

OueHuBaTh U CpaBHUBATh pa3Mepbl TEKCTOBBIX, IpadUUECcKuX,

3BYKOBBIX (haiiioB 1 BUaeo(hailioB

IIo Teme «I/IH(I)OpMaI_[I/IOHHHG TCXHOJIOTHH»

3.1

IIpencraBnsiTe  pe3yapTarbl CBOEW  JEATEIBHOCTH B BHJIE
CTPYKTYPUPOBAHHBIX WJUTIOCTPUPOBAHHBIX JIOKYMEHTOB,

MYJIbTUMEIUNHBIX MPE3CHTAUN




8 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI OCBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0o 00pa30BaHus

1

[To reme «TeopeTuueckre OCHOBbI HTHPOPMATUKI

1.1

1.2

[TosicHAT Ha TIpUMEpax pasaudyusl MEKAY TO3UWIUOHHBIMH H
HEIO3UI[MOHHBIMU CUCTEMAMHU CUUCIIEHHS

3anuchiBaTh U CpaBHUBATH 1eibie ynciaa oT 0 1o 1024 B pa3inyuHbIX
MO3UITMOHHBIX CHCTeMaxX cyucieHus (C ocHoBaHusMH 2, 8, 16),

BBIIIOJIHATD apI/Iq)MeTI/I‘leCKI/IC oncpan Haa HUMH

1.3

1.4

2.1

22

2.3

24

2.5

PaCKpLIBaTL CMBICIT  TIOHATHH «BBICKA3bIBAHUC), <«JIOI'MYCCKas

onepanus», «JI0rH4€CKOC BLIPAKCHHUCH

3anuckeBaTh JJOTHYCCKHUEC BBIPpaXXCHUA C HCIIOJIB30BaHHUECM
JAU3BIOHKIIMKY, KOHBIOHKIIUHW W OTpHULAaHuA, OIIPCACIIATh HCTUHHOCTD
JJOTHYCCKHUX Bblpa)KeHHﬁ, €CJIM HM3BCCTHBI 3HAUYCHUA HNCTUHHOCTHU
BXOAIINX B HCTO IMEPEMCHHBIX, CTPOUTDH Ta6J'II/II_U:I HUCTHUHHOCTH OJIA1

JIOTUYECKUX BBIPAKCHUIN
ITo Teme «AITOpPUTMBI ¥ IPOTPAMMHUPOBAHHUE

PackpeiBaTh  CMBICT  TOHATHA  «HCHOJHUTENBY», «AITOPUTM»,
«mporpamMmay, TMOHUMAas pPa3HUIy MEXIy YIOTpPeOJIeHHEeM 3THUX

TEPMHHOB B OOBIJICHHOH pedr U B HH(OpMATHKE

OnuceIBaTh AJITOPUTM PCIICHUA 3aJla4i pa3]IMYHBIMU CHOCO6aMI/I, B

TOM 4YHUCJIC B BUAC OJI0K-CXEMBI

COCTaBJ'ISITI), BBITIOJIHATE BPYUYHYIO M Ha KOMIIBIOTCPE HECCIIOKHBIC
AJITOPUTMBI C UCITOJIB30BAHUCM BETBJICHUH U HUKIIOB IJI1 YIIPABJICHUS

HUCITIOJIHUTCIIIMU

Hcnonp30BaTh KOHCTAHTHI W NEPEMCHHBIC PA3JIMYHBIX THIIOB
(UUCTIOBBIX, JIOTUYECKUX, CHUMBOJIBHBIX), @ TAaKXe COJEp)Kallue UX
BBIPpAXKCHU A, UCITIOJIB30BATh OIICPATOP NPpHCBAMBAHUA

Hcnonp3oBath mpu pa3pabOTKe MPOrpaMM JIOTHYECKHE 3HAYCHHS,

onecpanru U BbIPAKCHUA C HUMU

2.6

AHaJII/ISI/IpOBaTL NpCAJIOKCHHBIC  AJITOPUTMbBIL, B TOM  YHUCIIC
OonpeaciIsiTb, KaKWC€ PE3yJIbTaTbl BO3MOXHBI IIpU  3aJJaHHOM

MHOKECTBE UCXOJHBIX 3HAUCHUM




2.7

9 KVIACC

Co3gaBaTh W OTJIAXKUBaTh IPOrpaMMbl Ha OJHOM M3 SI3BIKOB
nporpammupoBanus (Python, C++, Ilackane, Java, C#, llIkonbHbIN
AnroputMuyeckuii SI3bIK), pealn3yroliue HECIOXKHbIE aIrOPUTMBI
00pabOTKM YHCIOBBIX JAHHBIX C HCIOJB30BAaHHEM IMKJIOB U
BETBJICHUI, B TOM YHCJIE€ PEATHU3YIOIINE IPOBEPKY JETUMOCTH OJTHOTO
LEJIOr0 4YHCIa Ha JAPYroe, HPOBEPKY HATypallbHOTO YHUCIIA Ha

MIPOCTOTY, BblAeNEHUs UG P U3 HATYPaIbHOIO YKCIIa

Kon
MPOBEPAEMOro
pe3yJbTara

1

1.1

HpOBepﬂeMbIe NpeaAMETHLBIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06p330BaTeHLHOﬁ nmporpaMMmbl OCHOBHOI'O 001ero 06p330BaHI/Iﬂ

[To teme «l{udpoBasi r(paMOTHOCTHY

Hcnonb30BaTh COBpEMEHHBIE HHTEPHET-CEPBUCHI (B TOM 4HCIE
KOMMYHHUKAIIMOHHBIE CEpPBUCHI, OOJIaYHblEe XpaHWIMINA JIAHHBIX,
OHJIAH-TIPOTPAMMBI (TEKCTOBBIE U TpapUUECKUE PEAAKTOPHI, CPEIIbI

pa3paboTKu) B y4eOHOM U MOBCETHEBHOM EATEILHOCTH

1.2

[IpuBoauTH,  HpPUMEpPHl  UCHOJB30BaHUS  IeOUH(DOPMALIMOHHBIX
CEPBHCOB, CEPBHUCOB TOCYJAapPCTBEHHBIX YCIYr, 00pa30BaTEIbHBIX

CCPBUCOB I/IHTCpHeTa B yqe6H0171 U TIOBCETHEBHOM ACATEIbHOCTH

1.3

Hcnonp30BaTh pa3NUYHBIE CPEICTBA 3aIlIUTHl OT BPEIOHOCHOTO
MPOrPaMMHOTO obecrnieueHus, 3alUIIATh MEPCOHAITBHYIO
WH(OPMAIIMI0O OT  HECAaHKIIMOHMPOBAHHOTO JOCTylla U  €ro
MOCNEACTBUM (pa3riaiieHus, MOAMEHbI, YTPaThl JaHHBIX) C YYETOM
OCHOBHBIX TEXHOJIOTUYCCKUX n COUAJIBHO-TICUXOJIOTHYCCKUX
ACTMEeKTOB HCIMOJIb30BaHUs ceTu VHTepHeT (ceTeBas aHOHMMHOCTD,
udpoBoit cien, ayTeHTUIHOCTh CYOBEKTOB U PECYpPCOB, OMACHOCTh

BPEJOHOCHOTO KOJIa)

1.4

Pacrio3HaBaTh MOMNBITKM M MPEIyNpeXxaaTh BOBIEUEHHE ceOs U
OKpYXAaloIIUX B JECTPYKTHUBHBIE U KPUMHHAJIbHBIE (OPMBI CETEBOI

AKTUBHOCTH (B TOM 4YHncIIe KHOepOyIUIMHT, (PUIITMHT)

IIo Teme «TCOpCTI/ILIeCKI/IC OCHOBBI I/IH(i)OpMaTI/IKI/I»




2.1

PaCKpBIBaTI) CMBICIT  TOHSTHM «MOICIBb», «MOACIIUPOBAHUCH),
ONpCACIIATL BHU/bL MOI[GJIGI;'I, OLCHUBATh aACKBATHOCTb MOJICIIN

MOJIETTUPYEMOMY OOBEKTY U 1IeJIIM MOJIETUPOBAHUS

22

Hcmons3oBaTh Fpa(l)I)I U JOCpCBbIA OJId MOACIHUPOBAHUSA CHCTEM

CETEBOM U UEPAPXUYECKON CTPYKTYPBI, HAXOAUTh KpaTYaMIINi ITyTh B

rpade

[To TemMe «ANTOPUTMBI U IPOTPAMMHPOBAHUE

3.1

3.2

4.1

PazouBatn 3a/lavy Ha rmoa3aaadn, COCTABJIATDH, BBIIIOJIIHATD BPYUYHYIO U
Ha KOMIIBIOTEPC HCCIOXHBIC aAJITOPUTMbBI C HCIOJB30BAHUCM
BeTBHeHI/Iﬁ, OUKJIOB HW  BCIIOMOraT€jIbHBIX  aJIlTOPUTMOB  JJIA

YIpaBJICHUA UCIIOJIHUTCISIMU

CocTaBisiTh M OTJIAXKUBAaTh IPOrPAMMbl, pPEATU3YIOLIUE THUIIOBbIE
QITOPUTMBI  OOpPaOOTKM YHCIOBBIX IOCJIEOBATEILHOCTEH  MIIU
OJIHOMEPHBIX  YHUCIOBBIX  MAacCHMBOB  (MIOMCK  MaKCHMYMOB,
MUHUMYMOB, CyMMbl WJIM KOJMYECTBAa 3JEMEHTOB C 3aJaHHBIMU
CBOIICTBaMHM ) Ha OJTHOM U3 SI3bIKOB MporpammupoBanus (Python, C++,

[Tackans, Java, C#, LlIkonpHBINH ATroputMudeckuil S3bIk)

I[To Teme «MHDOPMAITIOHHBIE TEXHOIOTHI

BeiOupare crmoco® mpeacTaBleHHs MaHHBIX B COOTBETCTBUU C
MOCTaBJIEHHON 3ajiaueil (TabyuIbl, CXeMBbl, IpadUKH, AUarpamMMbl) ¢
UCTIOI30BAHUEM  COOTBETCTBYIONIMX  TNPOTPAMMHBIX  CpEJICTB

00paboOTKU JaHHBIX

4.2

43

Hcnons30BaTh OJICKTPOHHBIC Ta6J'II/II_U>I JJIA O6pa6OTKI/I, aHajnu3a Hu
BU3yalIM3allMM YHUCJIOBBIX JIOAHHBIX, B TOM YHUCIIC C BBIICICHUCM
Juaria3oHa Ta6J'II/II_IBI U YHOpAJOYHNBAHUCM (COpTI/IpOBKOI\/'I) €ro

9JICMCHTOB

CoznaBaTh W IMPUMEHSTH B 3JEKTPOHHBIX TaOIuuax (Qopmysbl JUis
pacyéToB C HCHOJB30BAHHUEM BCTPOEHHBIX apU(METHUECKUX
byHKIMA (CyMMHpOBaHME W TOJACYET 3HAYCHHUH, OTBEYAIOIIUX
3aJJaHHOMY  YCIIOBHIO,  CpeAHee  apu(MeTHdyeckoe,  IOUCK
MaKCUMaJbHOTO W MHHHUMAQJIBHOTO 3HAu€HHUs), abCONIOTHOM,

OTHOCHTGHBHOﬁ, CMEIIaHHOM aapecannun

4.4

Hcnoap3oBaTh 3JIEKTPOHHBIE TaOMUIIBI JUTST YHCIIEHHOTO
MOJEIIUPOBAHUSA B TMPOCTBIX 3aJayaX M3 pa3HbIX MPEIMETHBIX

oOmacren




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon

1.1

IIpoBepsieMblii 2JIEMEHT COACPKAHUSA

[udposas rpaMOTHOCTH

KommbioTep — yHHBEpCAIbHOE BBIYUCIUTEIBHOE YCTPONCTBO, paboTaroliee 1o
nmporpaMMe. THITBI KOMIIBIOTEPOB: MEPCOHAIBHBIE KOMIIBIOTEPBI, BCTPOCHHBIE
KOMIIBIOTEPHI, CYNEPKOMIbIOTEpBl. MoOWIbHBIE  ycTpoWcTBa. TexHuKa

0€30I1aCHOCTH U ImpaBujia pa6OTLI Ha KOMIIBIOTEPC

1.2

1.3

1.4

OcHoBHbIE KOMIIOHEHTHI KOMIIbIOTEpa U HX Ha3HadeHue. [Ipoueccop.
OnepaTuBHasE W JOJITOBPEMEHHAs IMaMsITh. YCTpPOMCTBAa BBOJIa M BHIBOJA.
CeHcopHBIH BBOJ, JATYNKH MOOMIIBHBIX YCTPOUCTB, CPEACTBA OMOMETPHUUECKON

ayTeHTU(UKAIHN

HcTopust pa3BUTHSI KOMIIBIOTEPOB U IIPOrpaMMHOro odecneuenus. [lokonenus
KOMIIBIOTEpOB.  COBpEMEHHBIE  TEHJIEHUMU  DPA3BUTUSA  KOMIIBIOTEPOB.
CynepkoMnbrorepsl. [Tapannensablie BeranciaeHus. IlepconanpHblil KOMIBIOTED.
[Ipoueccop M ero XxapakTepUCTUKU (TaKTOBash 4acTOTa, pa3psAHOCTH).
OneparuBHas namaTh. [JJonroBpeMeHHas naMaTh. Y CTpOiiCTBa BBOJA U BBIBOJA.
OO0BbEM XpaHUMBIX JTaHHBIX (ONepaTHBHAs NaMATh KOMIBIOTEPA, KECTKUN AUCK
U TBEPJOTENbHbIM HAKOMUTENb, OCTOSHHAS MaMsITh CMapT(OHA) U CKOPOCTh

A0CTYIIA JJIA pa3IMYHbBIX BUIOB HOCHTENneH

[Iporpammuoe obOecriedeHne KommbloTepa. llpukinamHoe mporpamMmMHOE
obecrieyenune.  CucremHoe — mporpamMmmHoe — oOecredeHue.  CucTeMsl
nporpammupoBanus. [IpaBoBast oxpaHa mporpamMMm W JaHHBIX. becruaTHeie u

yCIOBHO-OecmiaTHbIe TporpaMMbl. CBOOOIHOE MPOTrpaMMHOE O0ecTieueHne

1.5

@aiinel 1 manku (karajgoru). Tumsl daitnos. ColicTBa ¢aitioB. XapakTepHbIe
pa3Mepsl (aiiIoB pa3IMYHBIX THIOB (CTpPAaHMIIA TEKCTa, dJCKTPOHHAS KHUTA,

dotorpadus, 3anuck NECHHU, BUCOKIINI, TOTHOMETPAKHBIA QHIEM)

1.6

[Tpunuunsl noctpoenus ¢ainoBeix cucrem. [lonmHoe ums ¢aina (mamku,

karasora). [IyTs k Qailny (manke, katanory)




1.7

daitnoBeiii MeHekep. PadoTa ¢ daitiamu 1 mankamu (KaTajaoramu): Co3JaHue,
KOIMPOBaHUE, NIEpeMelIeHIe, IIEPEUMEHOBAHNE U yaalieHue (aiioB U IMaroK

(xatanioroB). [Touck ¢aiiinoB cpercTBaMu ONeparioHHON CUCTEMBI

1.8

ApXI/IBaL[I/IH JaHHBIX. Hcnons3oBanne IIporpaMm-apXmuBaTopoB

1.9

1.10

KomMmmbroTepHbie BUPYCHI U IpyTrHe BpeAOHOCHBIE TporpamMmbl. [Iporpammsl asis

3aIlUTHI OT BUPYCOB

OO0benuHeHne KoMITbIOTepoB B ceTh. CeTh MHTEpHET. BeO-cTpanuiia, BeO-cailT.
CrpykTypa aapecoB BeO-pecypcoB. bpaysep. IlouckoBbeie cuctemsl. [lonck
nH(OpPMALIMY IO KIIOYEBBIM CJIOBaM M O W300pakeHHro. Jl0CTOBEPHOCTH

nH(popManuu, morydeHHoun u3 Matepaera

1.11

COBpeMeHHHe CCPBUCHI I/IHTepHeT—KOMMYHI/IKaHI/Iﬁ

1.12

CereBoii 9THKET, 0a30BBIC HOPMBI HH()OPMAIIMOHHOM STHKH U TIpaBa MpH padboTe

B CCTHU I/IHTepHeT. CTpaTeFI/II/I 0€e30I1aCHOTIO IIOBCACHHUA B I/IHTepHeTe

Teoperuueckrue 0CHOBBI UHPOPMATUKHI

2.1

2.2

2.3

24

Wudpopmanmss — OJHO ©3 OCHOBHBIX TIIOHSITUH COBPEMEHHOW HAyKH.
WNudopmanus kak CBeICHUS, TPESIHASHAYCHHBIC JIJIs1 BOCIIPUSATHS YSIIOBEKOM, U
uHpopmanug  Kak  JaHHbIE, KOTOpblE MOTLYT ObITh  00paboTaHbI

ABTOMATU3UPOBAHHOM CUCTEMOM

I[I/ICerTHOCTI) JaHHBIX. Bo3MOXHOCTS OmucaHus HCTIPCPBIBHBIX 00BEKTOB U
mponeccoB € NOMOIIBIO NUCKPCTHBIX JAHHBIX. I/IH(I)OpMaI_II/IOHHLIe MponecChl —

MPOIIECCHI, CBA3AHHBIE C XpaHEHUEM, TPeoOpa30BaHUEM U TIepeaadeii TaHHbBIX

CumBon. Andasur. MomHocTts andasura. PasnooOpas3ue sS3bIK0B U an(aBUTOB.
EcrectBeHHble U (hopMasibHbIE A3bIKH. AJ(aBUT TEKCTOB HAa PYCCKOM SI3BIKE.
JIBonunsIii andaBut. KolmnuecTBO BCEBO3MOXKHBIX CJIOB (KOJTOBBIX KOMOMHAIIHI)
¢buKkcupoBaHHOM JMHBI B JABoMuyHOM angasure. IIpeobGpaszoBanue mr060ro
andasuTa K 1BOMYHOMY. KOMuecTBO pa3inyHbIX CI0B (PMKCUPOBAHHOM IITUHBI

B ajipaBUTE OMpEIeIEHHON MOIITHOCTH

KonupoBanue cumBOIOB OAHOTO andaBUTa C TOMOIIBIO KOJIOBHIX CJIOB B

Apyrom aﬂ(baBI/ITC, KoaoBasd Ta6m/1ua, ACKOAUPOBAHUC

2.5

2.6

JBonunblii kon. lIIpeacraBiieHHE MaHHBIX B KOMIBIOTEPE KaK TEKCTOB B
JBOUYHOM ajihaBUTE
Nudopmannonublii 005EM TaHHBIX. BUT — MUHIMalIbHAS €MHUIIA KOJTUYECTBA

uHpopMaluu — ABOWYHBIN pa3psan. baiit, kunobait, merabaiT, ruradait




2.7

2.8

CkopocTh Tmepefaud JaHHBIX. EJAWHUIBI CKOPOCTH Tepefadyd JTaHHBIX.

Hckaxenue naopManum mpu nepeaade

Konuposanue texcro. PaBHomepHsli koa. HepaBHoMepHbIit koa. Koguposka
ASCII. Bocbmubutabie komupoBku. Ilomstue o xoampoBkax UNICODE.
JlekoaupoBaHue  COOOINEHHI €  HCIOJIb30BAHMEM  PaBHOMEPHOTO U

HepaBHOMepHOro koa. UndopmannonHsiii 00bEM TeKcTa

2.9

OOmiee mpexacraBieHuE O HUPPOBOM IMPEACTABICHUH ayIWOBU3YAIbHBIX U
IpYTUX HENpepblBHBIX AaHHbIX. KonumpoBanue uBera. LlBeToBblie Mojmenu.

Mopens RGB. I'myouna xoguposanwus. [lanurpa

2.10

PactpoBoe m BekTOopHOE TpeacTaBieHue u300paxkeHuid. Ilukcenb. OneHka
nHpopManmoHHOTO 00BEMA rpaduUeckux JaHHBIX JUISI  PaCTPOBOTO

n300pakeHUs

2.11

3.1

KonmupoBanue 3Byka. PaspsaHocTs M dyactora nuckperusanuu. KommyecTBo
KaHanoB 3anucd. OIEHKa KOJUYECTBEHHBIX IapaMeTpOB, CBS3aHHBIX C
MPEJCTaBICHUEM M XpPaHECHHEM 3BYKOBBIX (hailioB

WNudopmannoHHbIe TEXHOIOTHH

TexkcToBble JOKYMEHTHI M HMX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHHIa, ad3ail,

CTpOKa, CIIOBO, CUMBOII)

3.2

33

TexcToBbBII mnmponueccop — HHCTPYMCHT CO3JaHUA, PCAAKTHUPOBAHUA U

dbopmatupoBanus TekcToB. [IpaBuna Habopa Tekcra

PenaktupoBanue Ttekcra. CBoiictBa cumBoioB. [Hpudt. Tunel mpudros
(pyOsieHsle, ¢ 3aceykamM, MOHOIIMpHHHBIE). [lodykupHOe U KypcHBHOE
Haueptanue. CBoicTBa a03aleB: TpaHUIBI, a03aI[HBIM OTCTYI, WHTEPBa,

BbIpABHHUBAHHUC. CruneBoe (I)OpMaTI/IpOBaHI/IC

34

CrpykTypupoBaHue HHGOpMAIMM C TOMOIIbIO CHUCKOB M  TaOJHIL.

MHoroypoBHeBbI€ cCKU. JloOaBIeHne TaOJINIl B TEKCTOBBIE TOKYMEHTHI

3.5

3.6

BcraBka n300pakeHuil B TEKCTOBBIE JOKyMeHThl. OOTekaHHe HM300pa)keHui
TEKCTOM. BKiItoueHne B TEKCTOBBINM JOKYMEHT AUarpaMMm u GopMmyi
[Tapametpsl cTpaHuibl, Hymepanus cTpaHull. JloOaBieHue B JIOKyMEHT

KOJIOHTUTYJIOB, CCBIJIOK

3.7

IIposepka mpasonucanus. PaccranoBka nepeHocoB. ['0J10COBOM BBOI TEKCTA.
Onruyeckoe pacno3HaBaHue TEKCTA. KomnberoTepHsbrit TEPEBOI.

Hcnons3oBaHue CCPBUCOB CCTU I/IHTepHeT JJI o6pa60T1<1/1 TCKCTa




3.8

39

3HaKOMCTBO ¢ TrpauUecKUMH  pelakTopamu. PacTpoBble  PUCYHKH.

Hcnonp3oBanue rpaduyeckux NpUMHTHBOB

Onepanuu penakTupoBaHus rpa)UuecKuX OOBEKTOB, B TOM YHCIE IUPPOBBIX
dororpadumii: M3MeHEeHHE pazMepa, oOpe3Ka, MOBOPOT, OTpakeHHe, pabora ¢
obnactssmMu  (BBIJIENICHHE, KOMUPOBAaHWE, 3AJIMBKA IIBETOM), KOPPEKIUS IIBETA,

SAPKOCTHU 1 KOHTPACTHOCTH

3.10

Bextopnas rpaduka. Co3maHue BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMU
CPEICTBAaMHU TEKCTOBOI'O IpOLECCOpa WIN APYTUX Iporpamm (MpUIIOKEHH).

JloGaBieHre BEKTOPHBIX PUCYHKOB B JOKYMEHTHI

3.11

3.12

[ToaroroBka MynbTUMEAUHHBIX Tpe3eHTanmid. Cnaia. JloOaBieHue Ha claij

TEeKCTa ¥ n300pakeHuid. PaboTa ¢ HECKOJIIBKUMU crlaiiiaMu

JloGaBieHne Ha Cllaiij] ayJMOBH3yalbHBIX TaHHBIX. AHUMaNWus. [ urmepcchiiku

8 KJIACC

Kox
1

1.1

1.2

1.3

1.4

L.5

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA
Teopemqecxne OCHOBBI I/IH(l)OpMaTI/IKI/I
HGHO?;I/IHI/IOHHI)IG " ITO3MITMOHHBIC CUCTEMBI CHUCIICHN . Aﬂ(l)aBI/IT. OcHoBanue.
PaSBépHYTaH Q)opMa 3aI1Mcu 4uclia. HepeBoz[ B JCCATUYHYIO CUCTCMY YUCCII,

3allMCAHHBIX B IPYTHX CUCTEMAaX CUUCIIECHUS
PumMmckas cucremMa cCUUCiIeHUs

JlBonuHas cuctema cumcienus. IlepeBoa nensix uucen B npegenax ot 0 go
1024 B 1BOMYHYIO CUCTEMY cuHclieHUs. BocbMepuyHas cuctemMa CUUCIIECHUS.
IlepeBon umcen M3 BOCBMEPUYHOW CHCTEMBbl B JBOMYHYI0 U JIECATUYHYIO
cucrembl u oOpatHo. lllecTHaauarepuynas cucrema cuucieHus. IlepeBoj
4lucesl M3 IIECTHAALATEPUYHON CHCTEMBI B JBOMYHYIO, BOCBMEPHUHYIO H

JECSITUUHYIO CUCTEMBI U 00paTHO
ApudmeTrrueckue onepanuyu B IBOMYHON CUCTEME CUUCTICHUS

Jlornyeckue  BbICKa3bIBaHWs. Jlormdyeckwe 3HAYEHHS  BBICKA3bIBAHMIM.
DneMeHTapHble M COCTaBHbIE BbICKa3biBaHUs. Jlormueckue omnepanuu: «u»
(KOHBIOHKITUS, JIOTUYECKOE YMHOXKEHHUE), «WIN» (IU3BIOHKINS, JIOTUYECKOE
CIIOKEHHE), «He» (Jlormueckoe oTpunanue). [IpuopuTer JIOrHYecKux
onepauuii. OnpeneneHue HCTUHHOCTA COCTAaBHOIO BBICKA3bIBAHUS MPHU
M3BECTHBIX 3HAUEHUSIX HUCTUHHOCTH BXOJSLIMX B HEr0 3JEMEHTapPHBIX

BBICKa3bIBAHUN




1.6

1.7

2.1

Jlornueckue BoIpaxkeHus. [IpaBuna 3amMcu  JIOTUYECKUX  BBIPAKECHMIA.

[TocTpoeHre TabIHIl HCTHHHOCTH JIOTHUECKUX BBIPAKCHUIH
Jlornueckue 31eMeHThI. 3HAKOMCTBO C JIOTMYECKUMU OCHOBaMHU KOMIIBIOTEPA
ANropuTMBI U IPOrpaMMHUPOBAHUE

[lonstue anroputrma. lMcnonHuTenu aaropuTMoB. AJNTOpPUTM Kak IIJIaH

YHpaBJICHUA UCIIOJIHUTECICM

2.2

2.3
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2.5

CgoiictBa anroput™a. CriocoObI 3aMmuicH airopuT™Ma (CIIOBECHBIHN, B BUE OJIOK-

CXEMBI, IPOTrpaMMa)

AJIrOpUTMHUYECKUE KOHCTPYKIMU. KOHCTpyKius «ciaenoBanuey. JIMHEMHBII
anroput™M. OrpaHUYE€HHOCTh JIMHEWHBIX AJITOPUTMOB: HEBO3MOXKHOCTh
MPEeIyCMOTPETh 3aBUCUMOCTD IOCJIEIOBATEILHOCTH BBITIOJIHAEMBIX JCHCTBHIA
OT UCXOAHBIX JAHHBIX

KoHCTpyKIus «BETBJICHHE»: TOJHAS W HemodiHas (opMbl. BeImonHeHHe u
HEBBITNOJHEHHE YCIOBUsI (MICTUHHOCTH U JIOKHOCTh BbICKa3biBaHUs). [IpocThie
Y COCTaBHBIC YCIIOBUS

KoHcTpyKIus «OBTOpEHHME»: IUKIBI C 3aJaHHBIM YKCJIOM TMOBTOPEHUH, C

YCJIOBHUECM BBIIIOJIHCHH, C HepeMeHHOﬁ OUKJIa

2.6

Pa3pabotka g ¢GhopMaibHOrO HMCHOTHHUTENS alrOpUTMa, HPUBOJSIIETO K
TpeOyeMoMy pe3yabTaTy NMPU KOHKPETHBIX MCXOJHBIX JAaHHBIX. Pa3paborka
HECJIOKHBIX aJTOPUTMOB C MCIOJIB30BAHUEM IMKJIOB W BETBICHHUM JUIS
ympaBiaeHus: (GOpPMaTbHBIMUA UCIIOJHHUTENSIMH. BBITTOHEHHE alrOpUTMOB

BPYYHYIO U Ha KOMIIBIOTCPEC. CuHTaKCUYECKHUE U JIOTHYSCKHE OMUOKH. OTKa3bI

2.7

S3pik  mporpammupoBanus  (Python, C++, Java, C#, IlkonbHbIiA
Anroputmuyeckuii f3pik). CucreMa mporpaMMHpOBaHUS: PEJAKTOpP TEKCTa

porpamm, TpaHCJIATOP, OTIIaJHYUK

2.8

HepeMeHHaﬂ: THII, HWMs, 3HAYCHUC. HGJ'II)IG, BCHICCTBCHHBIC W CHMBOJIBHBIC

NIEPEMCHHBIC

2.9

OHCpElTOp IpucCBanBaHUs. ApI/I(bMeTI/IquKI/IC BBIPAKCHUA W TOPAAOK HX
BBIYHCIICHHUA. Onepaupm C NOCJIbIMH YHCIaMHU:. INHCIOYMCIICHHOEC JCJIICHUC,

OCTaTOK OT ACIICHHUA. HpOBepKa ACIIMMOCTHU OJHOI'O ICJIOr0 YMUCjia Ha APYroc

2.10

BerBnenus. CocraBHble YyCIOBHA (3alUCh JIOTUYECKUX BBIPAKEHUHA Ha
U3y4aeMoOM s3bIK€ IporpaMMmupoBaHusi). HaxoxaeHme MHUHUMYMa U
MakCUMyMma H3 JBYX, TpEX M 4YeTbIpEX uyuces. PelleHne KBaapaTHOIO

YpaBHCHU A, UMCIOIICTO BEIICCTBCHHBIC KOPHU




2.11

2.12

JluamoroBasi oOTJiajJKa MPOrpaMM: TMOIIArOBOE BBIMOJIHEHUE, IPOCMOTP

3HAUEHUH BEIIMYUH, OTJIAJJOYHBINA BBIBOJI, BELIOOP TOUKH OCTAHOBA

[ukn c ycnoBueMm. Anroput™m EBKimaa 1 HAXOXAECHUS HaHOOIBIIETrO
o0111ero AeauTens AByX HaTypaslbHbIX yncen. Pa3OueHue 3anucu HaTypanbHOTO
4Kclia B MO3UIIMOHHON CUCTEME C OCHOBAaHUEM, MEHBIIMM WM paBHbIM 10, Ha

OTJIeTIbHBIE ITUPPBI

2.13

2.14

2.15

9 KIIACC

LII/IKJ'I C HCpCMCHHOﬁ. AHFOpI/ITMI)I IMPOBEPKU ACTITUMOCTH OAHOT'O LEJIOro 4ucia

Ha Jpyroe, MpoBEpKU HATYpaIbHOTO YKCIIa HA TPOCTOTY

O06paboTka CHUMBOJIbHBIX JaHHBIX. CHMBOJBHBIE (CTPOKOBBIE) MEpPEMEHHBIC.
ITocumBonpHas oOpaboTka cTpok. [1oacyéT yacTOThl MOSABIEHUS CHUMBOJA B
crpoke. Berpoennbie GyHKImH U1t 00pabOTKU CTPOK

Omnpenenenne BO3MOXKHBIX pE3YJIbTaTOB pabOThl alrOpUTMa HpPHU 33aJaHHOM

MHOXCCTBC BXOOHBIX HAHHBIX, OIPCACICHUC BO3MOKHBLIX BXOIHBIX AAHHBIX,

IMPUBOJAIINX K JAHHOMY PE3YyJIbTATy

Kox

1.1

IIpoBepsieMblii 3JIeMEeHT CO/lep:KAHUSA

Hudposas rpamoTHOCTH

I'moGanbhas cerb Murepner. IP-anpeca y3noB. CereBoe XpaHEHHE JAHHBIX.
Meto bl MHAMBUYATBHOTO U KOJJIEKTUBHOTO pa3MeLIeHUs] HOBOM MH(popMau
B MHrepHere. Bompmme nanHple (MHTEpPHET-IAHHBIC, B YaCTHOCTH JaHHBIC

COLIMAIIBHBIX CETEH)

1.2

1.3

[Tonstue 00 uHpopmManmoHHON Oe3omacHOCTH. YTpo3bl HH(OPMALMOHHON
0€30MacHOCTH MPHU padoTe B rI100aTLHOM CETH U METObI TPOTHUBOICHCTBUS UM.
[TpaBuna GezomacHoON ayTeHTUHUKAIMU. 3alUTa JTUYHON UH(OpMAIK B CETH
HNurepner. be3onacHble cTpaTerud ToBeneHUss B ceth  MHTepHeT.
[TpenynpexaeHue BOBICUYEHUS B JECTPYKTHBHbIE U KPUMMHAIbHbIE (OPMBI

CETeBOW aKTUBHOCTH (KHMOepOyIITUHT, GUIIUHT U Ipyrue Gopmbl)

Bunsr gearensHoctu B MHTepHeTe. MIHTEpHET-CEpPBUCH: KOMMYHHUKAIIMOHHbIE
cepBHCHI (TTOYTOBAs CTyk0a, BUI€0-KOHPEPEHLI-CBSA3b U IPYTHE), CIPABOYHBIE
CIIy’)KOBI (KapThl, paclMCaHUsl U JAPYTHE), IMOHCKOBBIE CIYXOBI, CIIyKObI
OOHOBJIEHHMSI TpOrpaMMHOro obOecredeHuss u Jpyrue ciyxO0bl. CepBuCHI
rocyJapcTBeHHbIX yciayr. OOnaunble XpaHwiuma JgaHHbIX. Cpezactsa

COBMECTHOM pa3pabOoTKu JOKyMEHTOB (oHnaiH-oducsl). Ilporpammuoe




2.1

2.2

2.3

obecrieueHne Kak BeO-CEpBUC: OHJIAMHOBBIE TEKCTOBBIE U TpaduUecKue
PEeIaKTOPBI, Cpeabl pa3pabOTKH MPOTrpaMM
TeopeTnueckre OCHOBBI HHPOPMATHKU

Mogenb. 3anaun, permraembie ¢ TOMOIIBI0 MozenupoBanus. Kiaccuduxanun
mojenell. MartepuanpHble (HaTypHble) W MH(QOPMALMOHHBIE MOJEIH.
HenpepeiBHble u auckpeTHele monenu. Mmurannonusle moaenu. Wrpossie
mogenu. OueHka COOTBETCTBUS MOJENIU MOJIEIUPYEMOMY OOBEKTY U LM

MO/ICIIMPOBAHUS
Tabnuuneie Moaenu. Tabauma Kak IpeCTaBICHUE OTHOIICHUS

ba3el ngansbix. OTOOp B TabnMile CTPOK, YHOBJIECTBOPSIONIMX 33JaHHOMY

YCJIOBUIO
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2.5

2.6

I'pad. Bepmmna, pedbpo, myrb. OpuUEHTUPOBaHHBIE M HEOPHUEHTHPOBAHHBIC
rpader. nuna (Bec) peOpa. BecoBas marpuna rpada. JnuHa mytu Mexmay
BepimHamMu rpada. [louck ontumanbHoro mytu B rpade. HawansHas BepiinHa
(MCTOYHUK) M KOHEYHas BeplIMHA (CTOK) B OPHEHTHUPOBAHHOM rpade.
Brrurcnenue komdecTBa IMMyTe B HAITPABICHHOM allMKIIMYECKOM rpade

HepeBo. Kopens, BepmmHa (y3en), 1ucT, pedpo (ayra) aepeBa. Beicota nepesa.
[TonnepeBo. Ilpumepsl ucnonb3oBaHusi JepeBbeB. llepebop BapuaHTOB C

HIOMOIIIBIO JIepeBa

[Tonatue w™aremaTuuecko MoJeNH. 3aJaud, pellaeMbleé C ITOMOIIBIO
MaTeMaTH4eCKOIro (KOMITBIOTEPHOTO) MOJIETIMPOBAHMS. Otnnune
MaTeMaTUYeCKOM MOJEIM OT HAaTypHOM MOJEIHd M OT CIOBECHOTO

(JuTepaTypHOro) onucaHus o0beKTa

2.7

OTalbl KOMIIBIOTCPHOI'O MOJCIIMPOBAHUSA: TOCTAHOBKA 3aAa4u, IMOCTPOCHUC
MaTeMaTHIeCKOM MOICIH, nporpamMmmHasl  p€ajiu3anus, TCCTUPOBAHUC,
MMPOBEACHNUEC KOMIIBIOTCPHOT'O OSKCICPUMCHTA, aHAJIN3 ¢€ro pe3yJbTaToB,

YTOYHEHHE MOJIETN

AJNTOpUTMBI U TPOrpaMMHUPOBAHUE

3.1

Pa30uenue 3aga4d Ha mnoJa3ajgaydu. CocraBncHue AJITOPUTMOB U IpOrpamMm C
HCITIOJIB30BaHHUEM BeTBHeHHﬁ, OUKJIOB W BCIIOMOTraTCJIbHBIX aJIlTOPUTMOB IJId

YHpaBJICHUA UCIIOJIHUTCICM HUJIN APYTUMHA UCTTOJTHUTCIISIMU

3.2

Tabnuunple BennuuHbI (MaccuBbl). OgHOMEpHBIE MaccuBBL. COCTaBICHUE H
OTJIaJIKa TIPOTpamMM, PEATH3YIONIUX THUIIOBBIE aJTOPUTMBI  00pabOTKU

OIHOMCPHBIX YHUCJIOBBIX MAaCCUBOB, Ha OAHOM H3 SA3BIKOB IMPOrpaMMHUPOBAHUA
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(Python, C++, Ilackanb, Java, C#, lllkonpHblli AnropuTMuuecKuil SI3bIK):
3al0JIHEHUE YMCJIOBOTO MacCHBa CIy4YallHBIMH YHCJIAMH, B COOTBETCTBHH C
dbopmysioi WM myTéM BBOJIA YHCEN, HAXOXKICHUE CyMMBI 3JIEMEHTOB MacCHBa,
JIMHEUHBIM TIOWCK 3aJ]aHHOT0 3HAYCHHS B MACCHBE, IOACUET BJIEMEHTOB
MaccHBa, YAOBJIETBOPAIOIIMX  3aJlaHHOMY  YCJIOBHIO, HaXO0XJICHHUE

MHUHHUMAJIBHOTO (MaKCUMaJIbHOTO) 37eMeHTa MaccuBa. COpTUPOBKA MaccHUBa

OO6paboTKka TMOTOKAa MAHHBIX: BBIYMCICHHE KOJMYECTBA, CYMMBI, CPEIHErO
apu(MeTHYECKOro, MUHUMAJILHOTO M MaKCHUMAaJIbHOI'O 3HAU€HHs 3JIEMEHTOB

MOCJICAOBATCIIbBHOCTHU, YAOBJIICTBOPAIOIMIUX 3aJaHHOMY YCJIOBHIO

VYnpasnenue. Curnan. O6patHast cBs3b. [lodydeHne curHaisoB oT HU(POBBIX
JaTYMKOB (KacaHuWs, PACCTOSIHMSA, CBeTa, 3Byka M Japyroro). IIpumeps
HCIIOJIb30BAHHA IMPUHLUIIA 06paTHOI\/JI CBjA3M B CHUCTCMaxX YIpPaBJICHUSA
TEXHHYECKMMHU YCTPOWCTBaMH, B TOM 4YHCIe B poOoToTexHHke. [Ipumepsl
pOOOTH3UPOBAHHBIX  CUCTEM  (cuUCTeMa  yIOpaBlI€HUS  JBUKEHHEM B
TPAHCIIOPTHOM CHCTEME, CBapOyYHast JIMHUS aBTO3aBOJa, aBTOMATU3UPOBAHHOE
yIpaBJIeHUE OTOIUICHHMEM JIOMa, AaBTOHOMHAs CHCTEMa  YIpPaBJICHHUS

TPAHCIIOPTHBIM CPEACTBOM U JAPYTUE CUCTEMBI)

HNudbopmalinoHHbIE TEXHOIOTUN

4.1

[Tonstne 06 anmekTpoHHBIX Tabnuuax. TUITBI JAHHBIX B SYEHKAX AIEKTPOHHOU
Tabmuipl. PenaktupoBanue u popmarupoBanue Tadbaull. Bctpoennsie GyHKINMM
JUIsl IOUCKa MakCMMyMa, MMHUMYMa, CYMMbI U CPEIHEro apu(MeTudecKoro.
CopTupoBKa [aHHBIX B BBbIIEICHHOM auamna3oHe. I[loctpoenme amarpamm
(rucTorpaMma, KpyroBsas JaMarpaMma, ToueyHas auarpamma). BeiOop tuma

AuarpaMMbl

4.2

4.3

4.4

[TpeoOpa3zoBanue popmyn npu KonupoBaHur. OTHOCHUTENbHAS, A0COIOTHAS U

CMCIIaHHasg aapecauuns

VY c10BHBIE BBIYUCIIEHUS B 3JIEKTPOHHBIX Tabnunax. CyMMUpOBaHUE U TOJCUYET
3HaYeHUH, OTBEUAIOIINX 3aJJaHHOMY ycinoBuio. OOpaboTka 6onbIIMX HAOOPOB

JaHHBIX. YucneHHoe MOJCIINPOBAHUEC B DJICKTPOHHBIX Ta6n1/1uax

Posib uHQOpPMAIIMOHHBIX TEXHOJIOTHH B Pa3BUTHH SKOHOMUKHU MHpPA, CTPaHbI,
peruona. OTKpbIThIe OOpa3zoBarenbHbIEe pecypchl. IIpodeccuu, cBsizaHHBIE C
uHOpMaTUKON U  HMHQOPMAIIMOHHBIMH  TEXHOJIOTUSMH: BeO-nu3aiiHep,
IPOTPAaMMHUCT, pa3pabOTYMK MOOWIIBHBIX HPWIOKEHUH, TECTHUPOBILUK,
apXUTEKTOpP MPOrpaMMHOr0 0OecreyeHus], CleNUaNIUCT M0 aHAIM3y JAHHBIX,

CHCTEMHBIH AAMUHUCTPATOP







IPOBEPSIEMBIE HA OI'D 11O TH®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBePsIeMOro
TpeOOBaHUS

1

1.1

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam
0a30BOr0 yPOBHSI 0CBOEHHMSI OCHOBHOI 00pa30BaTe/bHOM
NporpaMMbl OCHOBHOI0 0011ero odpasopanust Ha ocHose PI'OC

3HaTh (IOHUMATBh)

Brnagenne OCHOBHBIMH TOHATUSAMHU: HH(pOpManms, mepeaaya,
XpaHeHue U 00padoTka HHGOPMAIINH, aJITOPUTM, MOJIENb, IU(PPOBOI
MPOAYKT H WX WCIONB30BAaHUE [UIS PEIICHHS YYEOHBIX U

IPAaKTUYICCKUX 3adav

1.2

Bnagenue mnoHATHSIMU: BBICKA3bIBAHUEC, JIOTMYCCKasl OIllcpanusd,

JIOTUYCCKOC BBIPAXKCHUC

Ymers

2.1

2.2

2.3
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2.5

YMeHue OIICPHUPOBATL CAWHHUIIAMU HU3MCPCHUS I/IH(I)OpMaI_II/IOHHOI"O

00BbEMa U CKOPOCTH Mepeaaun JaHHbBIX

YMeHue 3anuchiBaTh M CpaBHHBAThH Ienble yucia oT 0 go 1024 B
Pa3IUYHBIX MO3UIIMOHHBIX CUCTEMaX CYHCIIEHUS C OCHOBAaHUSIMU 2,

8, 16, BEIOJIHATH apuPMETHIECKHE OTIEPAIIMK HAJl HUMU

YMeHue koaupoBaTh U JEKOAWPOBATH COOOLIEHMS IO 3aJaHHBIM
IIpaBWwaM; IOHMMAaHHWE OCHOBHBIX IIPUHLIMIIOB KOAMPOBAaHUS
nH(}OpMaLIUY pa3IMYHON IPUPOJIBI: TEKCTOBOM, IpaduuecKoi, ayiuo
YMeHue 3anMchiBaTh JIOTUYECKHE BBIPAKEHUS C HCIOJIb30BAaHUEM
JU3BIOHKIIMH, KOHBIOHKIIMU U OTPULIAHUS, ONPENENIATh HCTUHHOCTD
JIOTUYECKUX BBIPAXKEHHUM, €CIIM M3BECTHHl 3HAYEHHS] WCTUHHOCTU
BXOJIAIIMX B HETO MEPEMEHHBIX, CTPOUTH TaOIUIbl UICTUHHOCTHU ISt
JIOTUYECKUX BBIPAKEHUH; 3allUChIBaTh JIOTUYECKUE BBIPAXKEHUS HA

M3y4aeMOM SI3bIKE POrPaMMHPOBAHUS

YMeHue CocCTaBisTh, BBINOJHATH BPYYHYHO U Ha KOMIIBIOTEpE
HECJIOXKHBIE ~ aNTOPUTMbl  JUI1  YNpPABJIECHUS  HMCIIOJIHUTEISIMU
(Uepenamka, YepT€XHUK M Apyrue); co3daBaTb U OTIAXHUBATh
IIPOrpaMMBbl Ha OJHOM M3 SI3bIKOB ITporpaMMupoBanust (Python, C++,

[Nackans, Java, C#, IlxonpHblii AnroputmMudeckuii S3bIK),




peau3yIole HECIOXKHBIE aJITOPUTMBI  O0pabOTKHM YHCIOBBIX
JAHHBIX C UCIIOJIb30BAHUEM IIMKJIOB M BETBJICHHIA, YMEHUE Pa30UBaTh
3a/layd Ha I0/33/1a4¥, WCIIOJIb30BaTh KOHCTAHTHI, TIEPEMEHHBIE U
BBIDQKECHHUS  PA3IMUHBIX  TUMOB  (YHMCIOBBIX,  JIOTUYECKHUX,
CUMBOJIbHBIX);  QHAIM3UPOBATh  NPEIJIOKEHHBIH  AJTOPUTM,
OMpeNeNsaTh, KaKuhe pe3yibTaThl BO3MOXHBI TpPU  3aJaHHOM

MHOKECTBE HCXOOHBIX 3HAYCHHI

2.6

YMeHue 3amucatb Ha HM3y4aéMOM S3bIKE IPOTrPaMMHPOBAHUS
QJITOPUTMBI IPOBEPKH ACITMMOCTH OJHOTO LIEJIOT0 YKcia Ha APYroe,
MIPOBEPKU HATYpPAIbHOI'O YUCIA HA MPOCTOTY, BbIAEICHUS P U3
HaTypaJbHOTO YHCJIA, TMOUCK MaKCUMyMOB, MHHUMYMOB, CYMMBbI

YHCII0BOM IIOCJIICJOBATCIIbHOCTH

2.7

BrianeHue yMeHHEM OPUEHTHPOBATHCS B HEPAPXUIECKOM CTPYKTYpe
¢daiinoBoit  cuctemsl, paboratb ¢  (QailloBol  cucTeMOi
MEPCOHAIBHOTO KOMITBIOTEpA C KCIOJIb30BAHHEM TIpadUUECKOro
uHTepdeiica, a MMEHHO: CO03/1aBaTh, KOIUPOBaTh, IEPEMEINATh,

NEPpCUMCHOBBIBATD, YAAJIATh U apXUBUPOBATH (1)2117[.]'[]:1 K KaTaJloru

2.8

2.9

2.10

Bnanenue YMEHUSMHU u HaBBIKAMU HCIOJIb30BAHUS
MH(POPMAIIMOHHBIX ¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTUHN JIJIS TIOUCKA,
XpaHeHUs, 0OpabOTKH M TMepelayd M aHaIn3a Pa3IMYHBIX BHUJOB
nHpopmanuu

YMeHue BbIOUpaTh crioco0 MpeaCTaBICHHs JTaHHBIX B COOTBETCTBUH
C MOCTABJICHHOM 3ajiaueil (Tabnuiibl, cXembl, rpaduku, AuarpaMmbl)
C HCIIOJIb30BAHMEM COOTBETCTBYIOIIMX IPOIPAMMHBIX CpEACTB

00pabOTKU TaHHBIX

YMenue Qopmanu3oBaTb U CTPYKTypUPOBaTh HHGOPMAIHIO,
UCHOJb3ys D3JEKTPOHHbIE TaOaMIBI JUId OOpabOTKH, aHalIu3a H
BU3YyaJM3allMy YHUCIIOBBIX JIaHHBIX, B TOM YHCJIE C BbLICICHUEM
JManazoHa TaOMUIBI M yNOpAAOYMBAHHEM (COPTHUPOBKOM) ero
3JIEMEHTOB; YMEHUE MIPUMEHSTH B AIEKTPOHHBIX TaOIUIIAX (HOPMYIIbI
Ui pacyéToB C  HCIOJIb30BAaHMEM BCTPOEHHBIX  (YHKIHUH,
a0COJIIOTHOM, OTHOCHUTEILHOM, CMEIIIaHHOM azpecanuu;
UCIOJb30BATh  JJEKTPOHHBIE  TAaOMUIBI  JUIS  YUCIEHHOTO
MOJIETMPOBAaHUSl B MPOCTBIX 3ajlayax W3 pPa3HbIX MPEIMETHBIX

oOJacreit




HHEPEYEHDb 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA
OI'9 10 UHO®OPMATHUKE

Kon

IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS

[{udpoast rpaMOTHOCTH

#HH#Par###1.1

@aitnpl 1 nanku (katanoru). [I[puHIMNBl TOCTpoeHUs (PailIoBBIX
cuctem. llomHoe mms ¢aiina (mamku). [lyte k aiiny (mamnke).
Pabora c ¢aitmamu u karajmoramu CpeAcTBaMH ONEpallMOHHON
CUCTEMBI: CO3/1aHHUE, KOIIUPOBaHUE, IepeMelIeHHE,
NeperMEHOBaHUE U yaaneHue (ailioB 1 nanok (katauoros). TUIIbI
¢aiinos. CoticTBa daiino. Daitnossiit MeHemxep. [louck aition

CcpeacTBaMu OHepaHHOHHOﬁ CHUCTCMbI

1.2

OO0benunenue kommbioTepoB B ceTh. Cethb HMHTepher. Beb-
cTpaHwuIa, Bed-caiit. CTpykTypa agpecoB BeO-pecypcoB. bpaysep.
[Touckossle cuctemsl. [Tonck nHGOPMAIUY MO KIIFOYEBBIM CIIOBAM
U 10 n300paxennto. JlocToBepHOCT, HHPOPMALIUH, MTOTyYSHHON

u3 Unrepuera. IP-agpeca y3mnoB. CereBoe XxpaHeHHE JaHHBIX

2.1

TeopeTnueckne 0CHOBbI HHPOPMATHKU

JuckpeTHOCTh TaHHBIX. BO3MOXKHOCTH ONMMCAaHMS HENPEPHIBHBIX
00BEKTOB M MPOIIECCOB C MOMOIIBIO TUCKPETHBIX TAHHBIX.
CumBon. Angasut. MomHocTh angaButa. [[BOUUHBIN andaBurT.
KonndyecTBO BCEBO3MOXKHBIX CJIOB  (KOJOBBIX KOMOWHAITWI)
(UKCUPOBAHHOMU JITMHBI B IBOUYHOM andasute. [IpeoOpazoBanue
moboro andasuta K ABOMYHOMY. KOMHMYECTBO pazNUYHBIX CIIOB
($uKCcHpOBaHHOM AJMHBI B allpaBUTE ONPENEIEHHON MOIITHOCTH.
KoaunpoBanue cMMBOIIOB 0JIHOTO andaBUTa ¢ TOMOIIbIO KOAOBBIX
ClIOB B ApyroMm andaBuTe, KOojoBas TaOJMIlA, TEKOIWPOBAHUE.
KoaupoBanue tekctoB. PaBHomepHblii ko, HepaBHOMEpHBIH KO/I.
Komupoka ASCII. BocemMuOutHbie komupoBku. I[loHsTHE O
koaupoBkax UNICODE. [lekoaupoBaHue COOOIIEHHH ¢
WCIIOJIb30BAaHUEM PAaBHOMEPHOTO W HEPAaBHOMEPHOTO KOja.

HNudopmannoHHbIi 00bEM TeKCTa

2.2

HNudopmaninoHHblii 00bEM TaHHBIX. BUT — MUHUMAaNbHAS €IMHUIIA

KoJau4yecTBa HWH(pOpManuu — [ABOWYHBIA paspsaa. ExuHuiie




U3MepeHns MH(POpMAMOHHOTO 00BbEMa JaHHBIX. buT, OaWT,
Kno0aiT, merabaiit, rurabaiiT. CKoOpocTh Imepenadd JaHHBIX.

EnuHuIel ckopocTu nepeiayu JaHHbIX

2.3

Komuporanue nisera. [{BetoBrie mogenu. Monens RGB. ['myOuna
koaupoBanus. [lanutpa.

PactpoBoe u BekTOpHOE IIpeicTaBiieHne n300pakeHuid. [Iukcens.
Onenka uH(popMamoHHOTO 00BEMA rpadUYECKUX TAHHBIX IS

pacTpoBOro U300pa>keHus
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Konuposanue 3Byka. Pa3psaHocTts 1 yacrora 3anucu. Konmuectso
KaHAJIOB 3alMCH.
OHCHKa KOJIMYCCTBCHHBIX napameTpoB, CBA3aHHBIX C

MPEACTAaBJICHUEM U XPAHCHUEM 3BYKOBBIX (l)aﬁHOB

2.5

Heno3ummoHHbIe U MO3UIIMOHHBIE CUCTEMBI CUUCICHHUS. A(aBUT.
OcHoBanwme. Paspépuyras ¢opma 3anucu uyucna. I[lepeBom B
JNECATHUYHYIO CHUCTEMY YHCENl, 3allMCaHHBIX B JIPYTUX CHUCTEMax
CUMCIICHHUSL.

Pumckas cucrema cuuciaeHus

2.6

2.7

JlBonyHas cucreMa cunciaeHus. [lepeBo i 1enbIx Yrcen B peaeiax
ot 0 1o 1024 B nBOMYHYIO cUCTeMY cuuciieHus. BockmepuuHas
cucreMa curciieHus. [lepeBoa 4ncen u3 BOCbMEPUYHON CUCTEMBI
B JBOWYHYIO U  JIECITHYHYIO CHUCTEMbI M  0OpaTHO.
[llectHanuarepuynas cucrema cuucieHus. llepeBon uucen u3
MIECTHAAIATEPUYHON CHCTEMBI B JBOMYHYIO, BOCBMEPUUYHYIO H
JIECATUYHYIO CUCTEMBI U OOpaTHO. ApH(METHUECKHUE ONEPAIIUU B

JIBOI/I‘-IHOI\/'I CUCTEMC CUHUCIICHUA

Jlornueckue BBICKQ3bIBAHHSI. Jlormueckue 3HAYCHUSA
BBICKA3bIBaHUN. OJEMEHTapHbIE M COCTABHBIE BBICKA3bIBAHMSI.
Jlormueckue omepauuu: «»  (KOHBIOHKIUS, JIOTUYECKOE
YMHOXEHUE), «UITN» (IU3BIOHKIINS, JTOTHYECKOE CIIOKEHUE), KHEY
(;mormueckoe otpunianue). [IpUOpPHUTET JTOTHYECKUX Omeparfuii.
OrnpeznenieHe HCTUHHOCTU COCTABHOTO BBICKA3bIBAHUS, €CIHU
W3BECTHHl ~ 3HAYEHUS  MCTUHHOCTHM  BXOJAIIMX B  HETO
JJIEMEHTAPHBIX  BbICKa3blBaHUW. Jlornueckue  BBIpaXKEHUs.
[IpaBuiia 3anucu Jorudeckux BoelpaxkeHuil. [loctpoenue Tabnui

HCTUHHOCTH JIOTHYCCKUX BBIpa)KCHI/Iﬁ




2.8

2.9

2.10

Jlormueckue 3JIEMEHTHI. 3HAKOMCTBO C JIOTUUYECKHMH OCHOBaMH

KOMITbIOTEpa

HenpepbiBHbIE U JUCKpETHBIE MOAETH. VIMUTallMOHHbBIE MOJIEIH.
Urpossle  moxenu. OueHka  ageKBaTHOCTH  MOJEIH
MOJIEIIUPYEMOMY OOBEKTY M LIEJISIM MOJICIIMPOBAHUS

Tabmuunsle Monenu. Tabnuia Kak HpeACTaBICHUE OTHOLICHUS.
bazpr mannpix. OTOOp B TabmuIle CTPOK, YAOBJIETBOPSIOLIMX

3a/lTaHHOMY YCJIOBUIO

2.11

I'padp. Bepmmna, pebpo, myts. OpHEHTUpPOBAHHBIE U
HeopueHTHpoBaHHbIe rpadel. [mmHa (Bec) pedpa. Becomas
Mmatpuna rpada. [nvna nytu mexay BepmmHamu rpada. [Touck
ONTHMAJILHOTO YT B rpade. HavanpHas BepmimHa (HCTOYHHK) U
KOHEYHas BepliMHa (CTOK) B OPHUEHTUPOBAHHOM rpade.

Brraucnenne koamdecTBa HYTCﬁ B HAIIPpaBJICHHOM allUKINYCCKOM

rpace

2.12

HepeBo. Kopenb, Bepmuna (y3en), Jauct, pedpo (ayra) aepesa.
Bricora gepesa. [logaepeso. [Ipumepsl nCnoib30BaHus 1EPEBHEB.

[TepeGop BapraHTOB C MOMOIIIBIO JIepeBa

AJNTOPUTMBI M TPOrpaMMHUPOBAHUE

3.1

3.2

CgoiictBa anropurma. CriocoObl 3aucu aaropuTMa (CIOBECHBIH,
B BHJI€ OJIOK-CXEMBI, IPOrpaMma).

CocraBneHne anropuTMOB W IIPOrpaMM C HCIOJIb30BAHHUEM
BETBJICHUM, LMKJIOB M BCIIOMOTaTEIbHBIX AJTOPUTMOB JUIS
ynpasinenus: ucnonnutenem (Pobor, Yepenamka, YepTé&XHUK U

Ipyrue). BelnonHeHne anropuTMOB BPYYHYIO U Ha KOMITBIOTEpE

SA3pik mporpammupoBanus (Python, C++, Ilackans, Java, C#,
[ koapHBIH ATropuTMUYECKHl S3bIK).

CucremMa npOrpaMMHUpPOBaHUS: PENAKTOP TEKCTa IPOrPaMM,
TPAHCIIATOP, OTJIAJUUK.

IlepemeHHas: Tun, uMms, 3HaueHue. lLlenble, BEIIECTBEHHBIE U
CUMBOJIbHBIE TIEPEMEHHBIE.

Omnepatop mnpucBauBaHusl. ApUPMETUYECKHE BBIPAKEHUS U
MOPSAIOK MX BblUMCIeHHs. Onepanuyd ¢ IMeJbIMH  YHUCIIaMU:

OCIIOYUCICHHOC ACJICHUC, OCTAaTOK OT JOCJIICHUA. BetBnenus.




CocraBHBIC YCIOBUS (3allUCh JIOTHYECKUX BBIPAKCHUH HaA
M3y4aeMOM sI3bIKE MporpammupoBanus). Haxoxaenue MUHUMyMa
W MakcUMyMa U3 JBYX, TpPEX M YeThIpEX uyucen. PereHue
KBaJPaTHOTO YpPAaBHEHUS, HMEIOIIETO BEUICCTBEHHbIE KOPHHU.
[ukn c ycimoBueM. Anroput™m EBkimaa i HaXOXICHUS
HauOoJiblllero OOIIEro JAENUTENsl JBYX HATypaJbHBIX YHCEI.
Paz0uenue 3anucu HaTypaJbHOTO YUCIa B TIO3UIIMOHHOM CHUCTEME
C OCHOBaHUEM, MCHBIIUM I paBHBIM 10, Ha OTAETBHBIC TU(PHI.
[{ukn ¢ mepeMeHHON. ANTOPUTMBI POBEPKU JEITUMOCTH OJTHOTO
LEJOr0 YHuciia Ha JpPYyroe, MPOBEPKH HATYypaJbHOTO YHCIA Ha

MpoCTOTY
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OOpaboTka CHUMBOJIBHBIX JaHHBIX. CHMBOJBHBIE (CTPOKOBBIC)
nepemenHble. [locumBosnbHas oOpabotka crpok. Ilojcuér
YaCTOTHI MOSIBIICHHUSI CUMBOJIa B CTpOoKe. BcTpoeHHble GyHKIMU

JU1s1 00pabOTKH CTPOK

34

Onpez[eneHI/Ie BO3MOJHBIX PE3YJIbTATOB pa6OTBI ajiropurma Iipu
JaHHOM MHOKECTBC BXOJHBIX JAHHBIX, OIMIPCACIICHNEC BO3MOKHbBIX

BXOJAHBIX JAHHBIX, IPUBOAAIINX K JAHHOMY PE3YJIbTATy

3.5

TaGnuunble BenuuuHbl (MaccuBbl). OJIHOMEpHBIE MAaCCHBBI.
CocraBieHre M OTHaAKa MPOTPaMM, PEATU3YIOIIHUX THUIIOBBIE
QITOPUTMBI O0pabOTKM OJTHOMEPHBIX YHUCIOBBIX MAaCCHUBOB, Ha
OJIHOM M3 s13bIKOB nporpammupoBanus (Python, C++, Ilackais,
Java, C#, llkonbHbIi AJTOpUTMHUYECKHM SI3BIK): 3aroJIHEHHE
YUCJIOBOTO MACCHBa CIy4YalHBIMM YHUCJIAMH, B COOTBETCTBUU C
dopmynoll wim myTéM BBOJA UYHCEN, HAXOXKICHHE CYMMBI
DJIEMEHTOB MAacCHBa, JMHEHHBIM ITOMCK 3aJlaHHOTO 3HAYCHUS B
MacCUBE, MOJACYET DIIEMEHTOB MACCHBA, YIOBIETBOPSIOLIUX
3aIaHHOMY YCIIOBHIO, HaxO0/JICHNE MUHUMAaIbHOTO
(MakcuMasibHOTO) 3J7eMeHTa MaccuBa. COPTUPOBKAa MaccHUBa.
O6paboTka TOTOKAa JaHHBIX: BBIUYUCICHUE KOJWYECTBA, CYMMBI,
CpeaHero apupMeTHUecKoro, MUHUMAIbHOTO U MaKCHUMaJIbHOIO
3HAYEHMs DJIEMEHTOB IOCIEJOBATEIBbHOCTH, YIOBIETBOPSIOIINX

3aaHHOMY YCJIOBHIO

3.6

VYnpasnenue. Curnan. OOparHas cBs3b. [lonyueHne curHaaos ot

nu(pOBBIX AATYUKOB (HAIpHUMEp, KAacaHUs, PAacCTOSHHUSA, CBETa,




3ByKa). [Ipumepsl MCIO/Ib30BaHUS MPUHIMIA OOpaTHON CBA3H B
CUCTEMAX YIIPaBJICHUS TEXHUYECKUMHU YCTPOHCTBAMU C ITIOMOIIBIO

JaTYHMKOB, B TOM YHCJIC B pO6OTOTeXHI/IKe

HupopmaninoHHbIE TEXHOJIOTUN

4.1

4.2

4.3

TekcToBbIe JOKYMEHTBI 1 HX CTPYKTYPHBIE 3JIEMEHTHI (CTpaHHMIIa,
ab3aill, CTpoKa, CJII0BO, CHMBOJI).

TekcTOoBBIN POLECCOP — UHCTPYMEHT CO3/IaHUsl, PEIAKTUPOBAHUS
u ¢dopmarupoBanus TekctoB. IIpaBuima Habopa TekcTa.
PenaktupoBanue tekcra. CpoiictBa cumBosioB. Ilpudt. Tumnst
mpudtoB  (pyOsneHble, ¢  3aceyKaMd, MOHOIIUPHUHHBIE).
[Tony:)xupHoe M KypcuBHOe HauepTanue. CBoiicTBa a03aleB:
rpaHullpl, a03alHBIA  OTCTYN, WHTEPBAJN, BbIPABHUBAHHE.
[TapameTtpsl CTpaHULBL. Crunesoe dbopmarupoBaHue.
CrpykTypHupoBaHue HH()OPMALIUU C TOMOIIBIO CIIUCKOB U TaOJIHII.
MuoroypoBHeBbie cnucku. JloOGaBineHne TaOnHIl B TEKCTOBBIE
JOKyMEHThI. BcTaBka M300pa)keHUIl B TEKCTOBBIE TOKYMEHTBI.
OOTtekanne wu300pakeHUN TEKCTOM. BkiloueHune B TEKCTOBBIN
JOKYMEHT  auarpamm™m,  (opMmyl,  HyMepalud  CTpaHHII,
KOJIOHTUTYJIOB, CCBIJIOK M IPYTHX AJIEMEHTOB

Pactposrie pucynku. Mcronp3oBanue rpadudeckux MpUMHUTHBOB.
Onepanuu peJakTHpOBaHUs TpapUUecKuX 0ObEKTOB, B TOM YHUCIIE
undpoBbIX GoTorpaduii: U3MEHEHUE pa3Mepa, 00pe3Ka, MOBOPOT,
oTpakeHHe, pabora ¢ oOjacTsAMHU (BblIENEHUE, KOIMUPOBAHMUE,
3aJIUBKA 1IBETOM), KOPPEKIUs 1[BETA, IPKOCTU U KOHTPACTHOCTH.
Bekropnas  rpaguka. Co3maHue  BEKTOPHBIX  PHUCYHKOB
BCTPOEHHBIMU CpEACTBaAaMH TEKCTOBOI'O MpOIeccopa WK JIPYruX
nporpamm (mpuiiokeHuit). Jlo6aBieHre BEKTOPHBIX PUCYHKOB B

JIOKYMEHTBI

IToaroroBka MYJIbTUMEININHBIX MpEe3EHTalH. Crnaiin.
JloGaBnenne Ha crnaiii Tekcra W u300paxeHuil. Pabora ¢
HECKOJILKUMU clIaiIaMu. JloGaBnenune Ha cllanna

AYJAUOBU3YAJIbHBIX JaHHBIX. AHI/IMaI_II/IH. FI/IHCpCCBIJ'IKI/I

4.4

Tumesl JaHHBIX B TYerKax AIEKTPOHHOU TaOJIULIBI.
PenaktupoBanne u ¢dopmarupoBanue Tabmuil. BcTpoeHHbIe

(I)YHKI_II/II/I IJId IOUCKa MaKCUMyMa, MUHUMYMaA, CYMMBI U CPECAHCTO




apugmernueckoro. CoOpTHpPOBKAa JaHHBIX B  BbLICICHHOM
nuarnaszone. lIloctpoenue auarpamm (THCTOrpamma, Kpyrosas
quarpamma, TouyedHas Auarpamma). BeiOop Tuma auarpaMMbl.
[TpeoOpazoBanue Gopmyn npu KonmupoBaHuu. OTHOCUTENBbHAS,

a0COJIFOTHAS U CMEIIaHHas aapecanusa

4.5

VYCioBHBIE ~ BBIYHMCICHHS B JJICKTPOHHBIX  TaOJHMIax.
CymmupoBaHue M MOACYET 3HAYCHHI, OTBEUAIONIUX 33/IaHHOMY
ycinoBuio. OOpaboTka OoabpIuX HAOOPOB JaHHBIX. UMCIEHHOE

MOZACIIMPOBAHUC B SJICKTPOHHBIX Ta6JII/II_IaX




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBS3ATEJBHBIE YYEGHBIE MATEPUAJIBI 1JIS1 YYEHUKA

* Undopmaruka, 7 knace/ bocosa JI.JI., BocoBa A.1O., AkunonepHoe 001ecTBo
«M3parenscTBO «lIpocBemenune»

* Uadopmaruka: 8-i kmacc/ 6a30BbIi YPOBEHB: YUEOHHK; S-¢ U3aHue, epepadoTaHHoe, 8
kiacc/ bocosa JILJI., bocoBa A.}O. Akinoneproe odmectBo «M31aTenbcTBO
«IIpocsemienne»

* Undopmaruka, 9 knacce/ bocosa JI.JI., BocoBa A.}O. O6miecTBO ¢ orpaHuYeHHOMN
otBeTcTBeHHOCTHI0O «BMTHOM. JIaGoparopus 3HaHH»; AKITMOHEPHOE 00IIECTBO
«U3narensctBo «lIpocBemienue»

METOJIUYECKHUE MATEPUAJIBI JIJISA YUUTEJISA

WNudopmaruka (6a3oBbiii ypoBeHs). Peamuszamust @I'OC ocHOBHOTO 0011€TO 00pa3oBaHus :
Metonudeckoe nocodue g yuurens / JI. JI. bocoa. — M. : ®I'BHY «MHCTUTYT cTpaTeruu
pasButus obpazoBanusi PAO», 2022.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET
https://bosova.ru



INPUJIO)KEHHUE
K PABOYEN IMPOIr'PAMME 110 HH®OPMATHUKE

7-9 KJIACC (BA3OBBI1 YPOBEHD)

INOACHUTEJIBHASA 3AIINCKA

[Ipunoxenue k paboueld mporpamme 1o mnpeamery «Mubopmatuka 7-9 Kimacce»
npeIHa3HauYeHo Ui peanu3anun npoekra «Lludposas mabopatopusi HHKEHEPHOTO TBOPUECTBA
«TexnoJIa0-51», cozgannoro Ha 6aze I'bBOY COIII Ne51.

OynkuuonupoBanue LlenTpa umxeHepHoro TBopuecTBa «TexnoJla06-51» cBs3ano ¢
paboTol KJIaCCOB TEXHOJIOTMUYECKOro Mpoduis, opranuzanueil npeanpoduibHON MOATOTOBKH
yyalmxcs 1o MHKEHEPHbBIM HalpaBICHUIM.

Axmyansnocms npoepammul

AKTYaJlbHOCTh NPOTpaMMbl OIPEIENSIETCA 3alPOCOM y4YallUuXcs U poAUTeneil (3aKOHHBIX
npelacTaBuTenell) Ha yriyOineHHoe oOpa3oBaHue B oOnactu (U3MKO-MAaTEeMaTHYECKOTO U
WH)KEHEPHO-TEXHUYECKOTO ILUKJIA, YTO MOMKET OBITh TOATBEPKICHO BBICOKMM CIIPOCOM Ha
TEXHOJIOTHYECKYI0 U MH)KEHEPHYIO IEATEIbHOCTh, KoTopas peanusyercs B I'bOY COII Ne 51
[Terporpaznckoro paiiona CII6.

CoBpeMeHHOE OOIIECTBO XapaKTepHU3yeTcsl CUJIbHBIM BIMAHHUEM Ha Hero IT-TexHomorui,
KOTOpPBIE IPOHHUKIIM MTPAKTHYECKH BO BCe CEpbl YeTOBEYECKON nesTeabHOCTH. OTHOM U3 TaKuX
TEXHOJIOTHI SBJSETCSI BUPTyallbHas PEalbHOCTh, KOTOpas MPEACTaBIsieT cOOOW CO3MaHHBINA C
MIOMOIIIBI0 TEXHUYECKOTO M MPOTPaMMHOT0 00ECTeUeHHsI BHPTYAIbHBIH MHUp, MEpeIaroIInuiics
YeNIOBEKY uepe3 OCsA3aHHe, CIIyX, 3pEHUE, a TAKXKE B HEKOTOPBIX CIydasX 0OOHSHUE.

Heo0xonuMocTh nCnob30BaHuUs TEXHOJIOTUI BUPTYaIbHON peallbHOCTH MIPOCIIEKUBAETCS BO
MHOTMX  cepax IKH3HEHEATENbHOCTH  OOINECTBA: UIpoBas  HMHAYCTpHs, OOy4YeHHE,
3IpaBOOXpAaHEHUE, CTPOUTEIHCTBO, MAPKETUHT, Typu3M U ap. Ocoboe 3HaveHHe MpuodOpeTaet
o0y4yeHHEe ¢ MOMOIIbI TEXHOJOIHH BUPTYaJIbHOU pealbHOCTU MpodeccusM, Ie dKCIUTyaTalus
peaIbHBIX YCTPOMCTB M MEXaHHW3MOB CBs3aHa C IOBBIIIEHHBIM PUCKOM, JMOO € OOJIBIINMU
3aTpaTamMM: MWJIOT CaMOJIETa, MALIMHUCT MTO€3/]a, JUCIIETUEP, XUPYPT U T.II.

Cpenu obyuaromuxcs VR-TeXHOIOTHHN CTaHOBATCS BOCTPEOOBAHBI HE TOJIBKO B KOHTEKCTE UX
UCIIOJIb30BaHUs, HO BBI3BIBAET MHTEPEC U pa3paboTKa cOOCTBEHHBIX VR-npuioxxeHuil.

YBennuuBaeTcs KOJIMYECTBO KOHKYPCHBIX MEPONPUSTUN PAa3IMYHOTO YPOBHS, CBSI3aHHBIX C
CO3aHUEM U IpUMEHEHUEM VR-IIpOAYKTOB pa3IMuHON HAIIPaBIEHHOCTH.

B cBs3M C aKTUBHBIM BHEIPEHHEM TEXHOJOTMH HCKYCCTBEHHOIO HMHTEJUIEKTa B JKU3Hb
olmiecTBa IOCTOSIHHO  YBEJIMYMBAETCS  MOTPEOHOCTh B BBICOKOKBAIM(DUIIMPOBAHHBIX
cnenuanucrax. B psne meperoBbIX OTEUECTBEHHBIX BY30B MPUCYTCTBYIOT CIIELUAIbHOCTH,
CBSI3aHHBIE C aHAIM30M JAaHHBIX, METOJAAMU MAIIMHHOTO OOY4YEeHHs JUIs aHajau3a OOJbIINX
JAHHBIX, THCTPYMEHTAMU KOMITbIOTEPHOTO 3pEHUSl U 00pabOTKU €CTECTBEHHOIO SI3bIKA, & TAKXKe
pa3paboTKoil cucteM NMpUHATUS pemieHuil. O HAaKo, B OOJBIIMHCTBE CIy4aeB HE MPOMUCXOIUT
MpeIBApUTENbHON OPHUEHTALMK LIKOJIBHUKOB Ha BO3MOXKHOCTB MPOJIOJKEHHS y4eObl B JaHHOM
HanpaBjlIeHUUd. MHOrue aOUTYpUEHTBl CTPEMSTCS IONAacTh Ha CIEHaTbHOCTH, CBS3aHHBIE C
MH(OPMALIMOHHBIMU TEXHOJIOTUSIMHM, HE Mpeanojiaras O BCEX BO3MOXHOCTAX 3TOM 0O0JacTu.
Mexnay TeMm, Urpsl ¢ podoTaMu U OeCHUIOTHUKaMU, KOHCTPYMPOBAaHHE M M300pETaTeIbCTBO
MPUCYIIH TOJABISIONIEMY OOJBIIMHCTBY COBpeMeHHbIX nereil. Takum oOpa3om, MOSBHUIIACH
BO3MOXHOCTh U Ha3pesia HeOOXOJMMOCTh B HENPEPHIBHOM 00pa3oBaHUM B cepe akTyaabHOH
POOOTOTEXHUKH, OCHOBAaHHOM Ha TEXHOJIOTUSAX UCKYCCTBEHHOTO MHTEIJIEKTA. 3aMOJHUTh Ppooe
MEXY JNETCKUMHU YBJIEYEHHSIMHM U CEPbE3HOH BY30BCKOM IMOATOTOBKOM IO3BOJIAET M3y4EHHUE
JaHHBIX TEMaTUK B IIKOJIE Ha OCHOBE CHEIHaJbHBIX 00pa30oBaTENIbHBIX POOOTOTEXHUYECKHX
KOMILIEKCOB, TAKHX KaK GecIHIOTHEI aBToMoOmIb «AVIKAP» Ha 6a3e KOMITBIOTEPHOTO 3PEHHS.



BecnmiioTHble aBTOMOOWIM  SIBIAIOTCS YHMKQJIbHOW Mozenbio. OHa TO3BOJSET H3y4arTb
TEXHOJIOTUM HMCKYCCTBEHHOTO WHTEIUIEKTa Ha MPAKTHKE W OTIKUBATh NMPOTPAMMHBIN KOJ Ha
pearbHOM 00O0pYAOBaHUH. 3a1aun 00pa30BaTENbHBIX OECHHIOTHBIX aBTOMOOHJICH IMOJHOCTBHIO
COOTBETCTBYIOT BBI30BaM MHIYCTPHU BBICOKOABTOMATH3WPOBAHHBIX TPAHCIOPTHBIX CPelCTB. B
paMKax Kypca ydamuecs: paboTaioT ¢ MOOUIBHBIM pOOOTOM Ha aBTOMOOMIILHON KOJECHOH 0aze u
OUINYT TPOrpaMMbl ISl JICTCKTUPOBAHMS, pPACIO3HABAHUS M pEarupoBaHuss Ha OOBEKTHI
TOPOACKON CpeAbl: TOPOXKHBIE 3HAKH, CBETO(GOpHI, IMEHIeXoJ0oB M JAp. BBemeHue gaHHOI
OpOTrpaMMbl B IIKOJIE HEM30EKHO W3MEHUT KAPTHHY BOCHPHUATHS YYAIIUMHUCS TEXHHYCCKHX
JUCLUIUIMH, TIEPEBOMS UX M3 pa3psla YMO3PUTEIBHBIX B pasps MpuUKIaAHbIX. [IpuMenenue
yUYAIIUMUCS Ha TPAKTHKE TEOPETHUYSCKUX 3HAHWH, IMOJNyYCHHBIX HA MareMaThke, (pU3MKe U
uHpopMaTuKe, BeleT K Oosee riy00KOMY MOHMMAHUIO OCHOB, 3aKPEIUISIET MOJTY4YEeHHBIE HABBIKH,
dopmupys 00pa3oBaHUE B €r0 HAUITYYIIEM CMBICIIE.

Hoesusna npoepammul

B pamkax nmporpaMMebl Kypca U3ydeHHe TEXHOJIOTHIA BUPTYaTbHON PEaTbHOCTH POUCXOIUT
Ha OCHOBE pealu3ali MPOEKTHOTO TMOAXoJa K OOYYeHHIO, IMOCPEICTBOM BBITOJHEHHS
o0yJaromuMHUCs KEHCOBBIX 3anaHuii. Pa3zpaborka VR-IpoeKTOB peanu3yercsi MHTYUTHBHO
MOHSATHBIM HMHCTpyMeHTapueM Varwin Education. Ilpomecc co3zmanus VR-mpoekra B Varwin
Education coctout u3 JByX STamoB: KOHCTPYMPOBaHHS CIICHBI MpoekTa B «PemakTope cuen»
meTosoM “drag and drop” ¢ HCIIONB30BaHMEM TOTOBBIX JIOKAIMNA U OOBEKTOB M3 OMOIHOTEKH U
OIKCAHWUsI JIOTHKH B3aMMOJICHCTBHSI TAHHBIX 00BEKTOB B «PeaaKkTope JIOTHKHY, IPEICTaBICHHBIM
cpenoit Bu3yanpHOro nporpammupoBanust Blockly. [locTymHocTs MHCTpYMEHTapHs pa3padOTKu
VR-npuiiokeHuil 1mo3BoJISICT BOBICKATh B OOYYCHHE YYAIMXCsl Pa3HOTO BO3pacTa W YPOBHS
MOJTOTOBJICHHOCTH, 4YTO TIO3BOJISIET CO3[aBaTh YCIOBHS JJIS Pa3BUTHUA HH(OPMAIIMOHHBIX,
WH)KCHEPHBIX, TMPOCKTHBIX M KOMMYHUKATHBHBIX KOMICTCHIMM Y IIHPOKOTO Kpyra
o0yyJaroumxcs.

[Tlporpamma Kypca MOXET OBITh HCIIOJNB30BaHA Ui IOATOTOBKM OOYYaIONIMXCS K
npoILHBIM KOHKYPCaM M COPEBHOBAHUSIM TI0 IaHHOMY HAIPaBJICHHUIO.

BapuatuBHOCTh cofepKaHMS TNPOTrpaMMbl OOYCIIaBIMBAETCS BO3MOXKHOCTBIO BBIOOpA
00y4JaromuMcsi TeMbI TPOEKTOB ISl BBITIOJHEHUS B paMKax MPOTPaMMBI B 3aBUCHMOCTH OT
COOCTBEHHBIX MHTEpecoB U mpennouyTeHuid. [lpu peanus3anuu COBMECTHBIX IPOEKTOB
00yJaromuecs 1morydaT OnbIT KOMaHIHOH paboTHI.

Lenesas ayoumopus npoepammer — obydaromuecst 7 — 9 xmaccop 'BOY COII Ne51,
MHTEPECYIOIINECS] COBPEMEHHBIMH HMH()OPMAIMOHHBIMU TEXHOJIOTUSIMM U HalleJIeHHbIE Ha
MOJIy4YE€HUE COBPEMEHHOTI0 00pa30BaHuUs B MHXKEHEPHOH cdepe.

B Tlpwiokennn moapoOHO yKa3aHO, NP pealu3alii Kakoil Tembl ucronb3yercs L{udpoas
nabopaTtopusi MHXKeHepHoro TBopuecTBa «TexnoJlab6-51» B HampaBnenuu «Hudopmatukay, a
TaK)Ke KAKOe KOHKPETHO 000pYI0BaHHE HEOOXOMMO YUHUTENO Ha TOM HIIH HHOM yPOKE.

Hcnonp3zoBanue o0Opyq0oBaHHE Ha YpOKax BCEIENI0 COOTBETCTBYET TPeOOBaHUAM (eaepartbHOM
y4eOHOU TIporpamMme 1o HHQOPMATHKE, a TAKXKE JIOTIOHSET 3Ty MPOTPAMMY.



IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACCBI
Koam | 7A 1 rpynna | 7A 2 rpynna | 76 1 rpynna | 76 2 rpynna | 7B 1 rpynna | 7B 2 rpynna 7C
Ne Hcnosb3yemoe | yecTB
Tema ypoka
n/n obopynoBanue 0 mIaH | pakT | mad | pakr | wiad | pakr | man | gakr | mIaH | pakr | wIad | pakr | wan | gakr
4acoB
KommnsroTtep —
YHHBEpCAIbHOE
BBIYMCIIUTEIBHOE
YCTPOMCTBO, HNutepakTuBHas

1 paboTaroriee 1o naHenab Smart 1
nporpamme. Texanka | Board
0e30MacHOCTH U
MpaBwiia padOTH HA
KOMIIBIOTEpE
Hcropus u
COBPOMEHHLIC WNHurtepakTuBHas

2 TeHIzO[eHuHI/I aspuTHA | ootb Smart !

p Board
KOMIIBIOTEPOB
IIporpammHuoe
obecrniedyeHne WnTepakTrBHas

3 KOMIIBIOTEPA. naHesnb Smart 1
IIpaBoBas oxpaHa Board
MIPOrpaMM H JJAHHBIX

N IK.

@DailJibl ¥ NaIKu.

WNurepakTuBHas
4 OcHOBHbIE Onepauu 1
- naHenb Smart

¢ ¢aitamu U mankaMmu
Board

ApxuBanus JaHHBIX. IIK.

5 HUcnons3zoBanue WNurtepakTtuBHas 1
porpamm- nmaHenb Smart
apXHUBATOPOB Board
Komnbrotepnsie
BHOVCBI WNHrepakTuBHAs

6 aHTpZBH CHbBI naHenas Smart 1

py Board
IPOrpaMMBbl
Kommnerotepusie cetu. | MHTEpakTHBHAS
7 ITouck uudopManuy B | maHenb Smart 1

cetu MHTEpHET

Board




CepBI/ICI)I HWHTCPHCT-

KOMMYHUKALIMH. K
CeTeBoii 3THKET. '
HNutepakTuBHas
8 Crpareruun
naHenb Smart
0e3omacHoro
Board
MIOBEJICHNUS B
HurepHere
HNHrepakTuBHas
WNHupopmanus u
9 Hchnge 1 naHenb Smart
Board
e ——. HNutepakTuBHas
10 I ouelc):cm naHenb Smart
P Board
PazHo0Opa3ue s36IKOB
WNurtepakTuBHas
U anQaBUTOB.

11 maHenb Smart

EcrectBeHHbIE U

Board
(hopMasbHBIE SI3BIKH
JBomunsIii andaswur.

WNHurtepakTuBHas
[TpeobpaszoBanue

12 maHenb Smart

moboro andaBura K
Board
JBOUYHOMY
IIpencraBnenue
JIAHHBIX B

13 | koMIbrOTEpPE KaAK
TEKCTOB B IBOMYHOM
andasuTe
Enmanne: usmepenus | [1K.

14 UHQOPMaLUH U WnTepakTuBHAs
CKOPOCTH Tiepeaayn naHenb Smart
JTAHHBIX Board
KonupoBanue

|5 | TeKcToB.

PaBrOMEpHBIE U
HEpaBHOMEPHBIE KOJIbI
JexonupoBanue

16 co0OLIeHUH.
WNudopmanmonnsrit

00BEM TEKCTa




17

Hudposoe
npesicTaBICHUE

HENPEPBIBHBIX
JTAHHBIX

K

18

KonupoBanue 1sera.
Ornenka
WH()OPMAITHOHHOTO
00béMa rpaduaeckux
JIAHHBIX JUTS
pacTpoBoro
n300pakeHUs

MK

19

Konuposanue 3Byka

IIK

20

PesepBHbIii ypok
"IIpencraBienue
uHpopMarmn'”

OO6pa3zoBaTeIIbHBI
1 KOMILJIEKC
(GectiuoTHBIC
TPaHCIIOPTHBIC
CHUCTEMBI)

21

TexcToBbIE
JIOKYMEHTBI, UX BBOJI
U PEIaKTUPOBAHUE B
TEKCTOBOM
MpOLECCOPE

IK

22

dopmMaTupoBaHUE
TEKCTOBBIX
JIOKYMEHTOB

IK

23

ITapametpsl
ctpaHuIpl. CIIUCKA U
TaOJIUIIBI

IK

24

BcraBka HETEKCTOBBIX
00BEKTOB B TEKCTOBEIE
JIOKYMEHTBI

IIK

25

HNuTenextyanbHbie
BO3MOYKHOCTH
COBPEMCHHBIX CUCTEM
00pabOTKH TEKCTOB

K

26

O0o0061IcHNE U
CHUCTEMATHU3ALUS
3HAHWH 10 TEME
«TexcToBBIC
JIOKYMEHTBDY

[K.
WnTepakTrBHas
naHenb Smart
Board




27

I'paduueckuii
penaktop. PactpoBbie
PUCYHKH

IIK

28

Onepanuu
PeAaKTUPOBAHMSI
rpaduIecKuX
00BEKTOB

MK

29

Bexropnas rpaduka

IIK

30

O06001IeH e 1
CHUCTEeMAaTH3aIHUs
3HAHUU [0 TEME
«KomnprotepHas
rpaduka»

[K

31

PeszepBHbIii ypoK.
Ob6o006uieHne u
CHUCTEeMaTHU3alus
3HaHUH /
Bceepoccuiickas
npoBepoyHas padoTa

[K

32

IToaroroBka
MYJBTUMETUHHBIX
Mpe3eHTalun

IK

33

JloOaBiienre Ha cai
ay/IMOBU3YaJIbHBIX
JAHHBIX, AaHUMAI[UH 1
THITEPCCHITIOK

[K

34

O06o006mieHne 1
CUCTEeMAaTH3aus
3HAHUM 110 TEME
«MynbTUMEINHbBIE
MIPE3CHTALIUM

[K.
WNHrepakTuBHas

naHenp Smart
Board




IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACCBI
Hcnosbiyemo Koux 8akalrp 8aka2rp 80 kalrp 80 ka2rp 8B kalrp 8B ki1 2 rp 8c ka
Hyec
Ne e
n/n Tewa ypoxa obopynoBanu 8o mian | gakr | man | gakt | WIaH | gakT | WIaH | pakT | WIaH | GakT | WIaH | GakT | WIaH | pakT
4aco
¢ B
Henozummmonnsie u | IIK
| TTO3UITMOHHBIE 1
CHCTEMBI
CUHUCJICHUS
PasBepnyras IIK.
5 (dhopmMma 3anucu NuTepakTrBHA |
qyycia s TIaHEeJIb
Edflat
JlBomuHas cucrema
CUHCIICHUS. IIK.
3 Apudmernueckne | MnTepakTrBHA 1
oTiepaliy B S IaHEJb
nBonuHoii cucreme | Edflat
CUHUCJICHUS
Bocbmepuunas IIK.
4 cucrema cuucieHus | MIHTepakTHBHA 1
sl TIaHe b
Edflat
lectnanuarepuun | ITK.
5 as CUCTEMA NHTrepakTuBHA 1
CUHUCIICHUS s TaHENb
Edflat
[IpakTHueckas K
6 pabora 1o Teme 1
«CHcremsl
CUUCTICHUS
Jlornueckue WNurepaktuBHa
7 BBICKA3bIBaHUS s IAHEJIb 1

Edflat




Jlormueckue IIK.
OTICPAIIAN «HY, KoMmiexTsl
KUIIHY, «HEY VR
TapHUTYPHI
8 BHPTYaJIbHOMH
peaTbHOCTH C
IIK mnsa BP.
Jloruka B
Varwin
Omnpenenenue IIK.
HCTUHHOCTHU KoMiuiekTsl
COCTaBHOTO VR
BBICKA3bIBaHMS TapHUTYPHI
9 BHUPTYaJlbHOMN
peaTbHOCTH C
TIK st BP.
Jloruka B
Varwin
Tabmurst WuTepakTuBHa
10 | mcTuHHOCTH s TTaHEeITh
Edflat
Jlornueckue NHTrepakTuBHA
11 DJIEMEHTHI s TTIaHEITh
Edflat
DJIEMEHTBI
MaTeMaTHYEeCKOM
12 | noruku
[onstue WNuTepakTruBHa
|3 | awopurma. s TIaHE/Ib
Hcnonuurenu Edflat
aITOPUTMOB
CsaoiicTBa WNuTepakTruBHa
14 | &IroputMa. s TIaHE/Ib
Cnioco0nI 3anucu Edflat

AJIropuT™Ma




Anroputmuueckas | ITK.
KOHCTPYKITUS KomrurexTst
«CIIEJOBaHUE. VR
JInHenHbIi TapHUTYPBI
15 | anroput™m BHPTYaJIbHOMH
peanbHOCTH C
IIK mnsa BP.
Jloruka B
Varwin
Anroputmuueckas | I1K.
KOHCTPYKUHUA KomriekTsl
«BETBJICHUEY: VR
MIOJTHAS ¥ HETIONTHASL | TapHUTYPHI
16 | dhopmbl BHUPTYaJlbHOMN
peaNbHOCTH C
TIK st BP.
Jloruka B
Varwin
AnropurMuvecKast
KOHCTPYKITUS
17 | «moBTOpEHUE
®dopManbHOE
18 | ucnonHeHnue
aNropuTMa
Pa3paborka [IK. 3D-
HECIIOKHBIX MIPUHTEP
AITOPUTMOB C PICASO
HCNOJIb30BAaHUEM DESINGER
19 [UKJIOB JIJIA XL.S2
yIpaBIICHHS Hudposoe
(hopMaIbHBIMU HU3MEPUTETBHO
WCTIOTHUTEIISIMU e
000opyToBaHME
Pa3zpaboTtka IIK. 3D-
HECIIOKHBIX MIPUHTEP
20 | alropuTMOB C PICASO
HCTIOJIb30BaHIEM DESINGER
IIUKJIOB U XL.S2




BETBJICHUU IS

Hudposoe

yIpaBIeHUS M3MEPHUTETHHO
(hopMaTbHEIMU e
WCTIOJTHUTEIISIMHU o0opynoBaHHe
Bremonnenne [IK. 3D-
aITOPUTMOB MIPUHTEP
PICASO
DESINGER
21 XL.S2
Hudpooe
M3MEPUTETHHO
e
000pyIoOBaHME
O06006111eHYE U NuTepakTrBHA
CUCTEeMaTH3aIUs sI IaHEJb
3HAaHUH TI0 TeMe Edflat
22 | «cnomHauTenu u
AITOPUTMEL.
AnTropuTMUYECKHe
KOHCTPYKITHI
SA3b1K NHTrepakTrBHA
MPOrpaMMHUPOBaHU | 5 TIAHEIh
23 | a. Cucrema Edflat
MIPOTPaMMHUPOBAHU
o
[TepemeHHbIE. WNurepaktruBHa
24 | Omeparop s1 IAHEJIb
MIPUCBAaNBaHUS Edflat
[Iporpammuposanu | I1K.
25 | € JIMHEUHBIX 0613a30BaTenL
aITOPUTMOB HBII KOMIUTIEKC
Afikap
Pazpabotka [K.
Mporpamm, O6pazoBatenb
26 | comepxammmx HBIH KOMIIJIEKC
oneparop Alikap

BCTBJICHUA




Hwnanorosas HNutepakTuBHa
27 | oTiamka IporpamMMm | s aHelb
Edflat
IMukn ¢ yciosueM [K.
28 O6}3330B3T6J'IB
HBI KOMIUIEKC
Alikap
Huxa ¢ IIK.
29 TIepeMeHHOM 06]3a30BaTeJ'IB
HBI KOMIUIEKC
Alikap
O06paboTka IIK
30 | CUMBOJBHBIX
JTAHHBIX
O600menue n IK
CUCTEeMaTH3alusl
3HaHU MO TeMe
«S13BIK
3] | MPOTpaMMHpOBaHHU
si» [IpoBepounas
pabora /
Bcepoccuiickas
MIPOBEpOYHAs
pabota
PesepBHBIN ypoK. [K
O600menue n
CUCTEeMaTH3aIus
3HaHUI ¥ yMEHU
0 Kypcy
32
nHPOPMATUKH &
Kiacca /
Bceepoccuiickas
MIPOBEPOYHAS
pabota
Ananus [IK.
QJITOPUTMOB. O6pazoBatenb
33 Onpenenenne HBIA KOMIUIEKC
BO3MOKHBIX Alikap
pe3yIbTaTOB

paboTHI AJITOprUTMA




IIpU 3aJaHHOM
MHO>XKECTBC
BXOJHBIX JaHHBIX

34

Ananus
aITOPUTMOB.
Onpenenenue
BO3MOXKHBIX
BXOJTHBIX JIaHHBIX,
MIPUBOISIINX K
JTaHHOMY
pe3ysbTaTy

IIK.
HNuTepakTuBHA
sI TTAHEITb
Edflat




IHOYPOYHOE IINTAHUPOBAHHUE

9 KIIACCBbI
Koum 9a kalrp 9a ka1 2 Ip 90 xa 1 p 90 ka2 rp 9B ka1 rp 9B kI 2 Tp 9¢ ki
Ne Tema ypoka Hcnonb3yemoe 4ecTB
n/n o0opynoBaHue o mwiad | ¢pakr | naan | ¢pakr | mad | gakr | maan | pakrt | wiad | gakr | mad | ¢pakTt | maaH | pakr
4acoB
I'moGanbHas ceTh
| Nurepner. IP- HNHrepakTuBHas 1
azpeca y3JoB. nanens Edflat
Bonpmme nanusle
> Wngopmannonnas WHrepakTuBHAas 1
0e301MacHOCTh mamens Edflat
VYyer nonarus o0
WHPOPMALTHOHHON
0e301MacHOCTH TIpH K.
3 CO3/IaHHH WNutepaktuBHast 1
KOMILIEKCHBIX
nanens Edflat
WH(POPMAITMOHHBIX
00BEKTOB B BUJE
Be0-CTpaHHII
Buapl nesateTbHOCTH
B cetr MIHTEpHET IIK.
4 WNurepakTuBHas 1
nanens Edflat
O6naunbie
TEXHOJIOTHH.
5 Ucnons3zoBanue WNurtepakTtuBHas 1
oHyaliH-oduca ans | nmanens Edflat
pa3paboTKu
JIOKYMEHTOB
O600menue u
CUCTEeMaTH3aIUs
3HaHU 10 TeMaM
6 «['mobanpHas ceTb WnTepakTrBHAs 1

WNHTtepreT u
CTpaTeruu
0e30ImacHoro
IIOBEJICHUS B HEMY,

nauens Edflat




«Pabora B

nH(pOPMAITHOHHOM
MIPOCTPAHCTBEY
Mopenu u HNutepakTuBHas
7 MOJCIUPOBAHUE. nauens Edflat
Kiraccuduxarmm
MOJEJIEeH
Tabmuunbie momenu | MHTepakTUBHAS
8
nanens Edflat
Pa3zpaboTtka IIK
OJHOTAOTHYHOM
9 0asbl JaHHBIX.
CocraBneHue
3armpocoB K 0aze
JTAHHBIX
I'pa¢. Becosas WuTepakTuBHAS
Matpuia rpada. nanens Edflat
JnvHa myTy Mexny
BepIIMHAMU Tpada.
10 | Boluucnenue
KOJIMUYECTBA ITyTEH B
HaIpaBJIeHHOM
AIMKITHYECKOM
rpade
Hepeso. [lepedop WuTepakTruBHAs
11 | BapuanTOB € nanens Edflat
MTOMOIIIBIO IepeBa
MaremaTtuueckoe ITK. KommiekTs
MOJEIIMPOBAHUE VR rapuutypst
12 BUPTYAJIbHON
peanbHocTH ¢ [TK
g BP
JTansl [TK. KommnekTs
KOMIIBIOTEPHOT'O VR rapHuTypsl
13 | monmenupoBaHus BHUPTYaJIbHOMN

peansHOcTH ¢ [IK
s BP




O0001menue u

IIK. KoMmiaekTsl

cucTeMaTu3aIus VR rapHuTypsbl
3HaHU. BUPTYaJIbHOU
14 KonTponphas peanbHocTH ¢ [IK
pabora 1o Teme st BP
«MonenupoBaHue
KaK METOJ
MTO3HAHUS
Pazbuenue 3amaun IIK. KoMIuIeKTHI
Ha MoJ3a/1a4H. VR rapHuTypbl
CocraBnenue BHUPTYaJIbHOMN
aIrOPUTMOB U peansHOCTH ¢ [TK
15 | mporpamm ¢ st BP
HCIIOJIb30BaHHEM
BETBJICHUM, ITUKJIOB
1 BCTIOMOTaTeNbHBIX
ITOPUTMOB
OnHoMmepHbIE IIK.
16 | maccuBbI OO6pazoBaTenbHBIN
KOMILIEKC AMKap
Tunossie [K.
|7 | &/ropuTMEI O6pazoBaTenbHbIHI
00paboTku KOMIUTEKC AHKap
MacCHBOB
CoptupoBka K.
18 | maccuBa O6pazoBaTenbHbIHI
KOMILIEKC AMKap
O6pabotka notoka | ITK. 3D-npunTep
JIAHHBIX PICASO
19 DESINGER XL.S2
Hudpooe
HU3MEPUTENEHOE
000py1oBaHME
O600menue u TK
cucTeMaTH3alus
20 3HaHUM.
KonTponbhas

pabora o Teme
«Pa3paborka




AITOPUTMOB U
MIPOTpaMm»»

21

VYrpasieHue.
Curnan. O0partHast
CBSI3b

[K.
OO0pazoBaTenbHBIN
KOMIUTEKC AMKap

22

PoGotu3upoBaHHbIE
CHCTEMBI

[K.
OO6pazoBaTenbHBIN
KOMIUTEKC AMKap

23

ONeKTpOHHbIE
Tabmunel. THIIBD
NAHHBIX B TUEHKaxX
3JIEKTPOHHOU
TaOJITHIIBI

WHrepakTuBHAas
nanens Edflat

24

PenaktupoBanue u
¢dbopmatupoBanue
TabNIuI

IIK

25

BceTpoennsie
GyHKIIH 1S
MOKCKa MaKCHUMYMa,
MUHHMYMa, CYMMBI
U CPEIHETO
apu(METHIECKOro

IIK

26

CoptupoBka u
¢bunbpTpaus
JTaHHBIX B
BBIJICJICHHOM
JMaTa3oHe

[K

27

[Toctpoenne
JIHMArpaMM 1
rpaduKoB B
3JIEKTPOHHBIX
TaOIUIIax

K

28

OTHOCHTEIbHAS,
a0COJIFOTHAS H
cMelIaHHas
aapecarnus

WNHrepakTuBHAs
nanens Edflat




YcioBHbIE IIK

2g | BPIMHCICHUA B
AIEKTPOHHBIX
TaOIHIax
O06paboTka IIK

30 | GompmIX HAOOPOB
JTAHHBIX
Yucnennoe IIK.

3] | MOAeMMpoBaHMe B O06pa3oBaTeIbHBIN
3JIEKTPOHHBIX KOMIUIEKC Alkap
Tabmaumax
O600mmenue n [K.
CHUCTEMaTU3ALIMS OO6pazoBaTenbHBIN

32 | 3HaHMil O TeMe KOMILTIEKC AMKap
«DNEKTPOHHBIE
TaOIULBD)

Posib ITK. KomMmiekThl
WHPOPMALMOHHBIX VR rapHutypsl

33 TEXHOJIOTHUH B BUPTYaJIbHOU
pa3BUTUHI peansHOCTH ¢ [TK
SKOHOMHUKHU MHUPA, g BP
CTpaHbI, pETHOHA
Pe3epBHblii ypok. HNurepakTuBHas
O000111EHNE U nanens Edflat

34 | cucreMaru3arusl.

Hrorosoe

ITOBTOPCHUC




