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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no uH(pOpPMATUKE Ha YPOBHE OCHOBHOI'O 00IEr0 0Opa3zoBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHHMI K pe3yJibTaTaM OCBOCHUS OCHOBHOM
00pa3oBaTeIbHON MPOrPaMMbl OCHOBHOT'O OOIIEro 0Opa3oBaHus, MPEICTABICHHBIX
B ®I'OC 00O, a Taxxke dhenepanbHON paboyeit mporpaMMbl BOCITUTAHUS.

[Iporpamma mo wuHboOpMaTuke MaET NPEACTaBICHHE O UENIX, OOuIei
cTpaTeruu OOy4eHUs, BOCIUTAHHS M PaA3BUTUA OOYYaAIOIIMXCS CpElCTBaAaMU
uH(popMaTUKU Ha 0a30BOM YpOBHE, YCTaHABIMBAET 0053aTEIbHOE MPEAMETHOE
coJiepKaHue, MpeycCMaTpUBAET €ro CTPYKTYPUPOBAHUE T10 pa3jiesiaM U TEMaM.

[Iporpamma o nndopmaTuke onpeaenseT KOJINYECTBEHHbBIE U KaueCTBEHHbBIC
XapaKTEPUCTUKU YUYEOHOTO Marepuaia Jijisl KaXJaoro rojia U3y4eHus, B TOM YHCIIe
JUISL COAEP>KATEIbHOTO HAMOJIHEHUS Pa3HOTO BUJA KOHTPOJs (MPOMEKYTOUHOM
aTTeCcTaluu oOyyJaronuxcs, BCEPOCCUNCKHX MIPOBEPOYHBIX paoor,
roCcyJIapCTBEHHOI UTOTOBOM aTTEeCTAIUN).

[Iporpamma 1o wuHGOpPMATUKE SBISETCS OCHOBOM ISl  COCTaBIICHHS
ABTOPCKUX YUYEOHBIX MPOTPaMM, TEMATUUECKOTO TIJIAHUPOBAHUSI Kypca YUUTEIIEM.

HensMu u3yueHuss uWHOOPMATUKM Ha ypPOBHE OCHOBHOTO  OOIIETO
00pa3oBaHMUsI SIBISIOTCS:

(opMupOBaHHE OCHOB MHMPOBO33PEHHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHA HAayKu HH(POPMATUKH, TOCTIDKCHHSIM HAyYHO-TEXHUYECKOTO
nporpecca M OOIIECTBEHHOM NPaKTUKH, 3a CUET pPa3BUTHA NPEICTaBICHUNA 00
uHpOpMaIMK KaK O Ba)KHEWIIEM CTPATETMUYECKOM PEeCcypce pa3BUTHS JIMYHOCTH,
rocyJapcrBa, oOIIeCTBa, IMOHMMAHHUS pOJM HMHPOPMALKUOHHBIX MPOILIECCOB,
UH(OPMAIIMOHHBIX PECcypcoB U HMHGOPMAIMOHHBIX TEXHOJOTHM B YCIOBHSX
udpoBoit Tpanchopmauu MHOTUX cep )KU3HU COBPEMEHHOTO OOIIECTBA;

o0OecrieueHre YCIOBUHM, CIOCOOCTBYIOIIMX Pa3BUTHIO AITOPUTMHYECKOTO
MBIIIJIEHUST KaK HEOOXOIMMOTO YCIOBUA MPOGECCHOHATBHOW NEATeThHOCTH B
COBPEMEHHOM HWH(OPMAIMOHHOM OOLIECTBE, MPEANOJIAratouiero CrocoOHOCTh
oOyuarolierocs pa3OuBaTh CIOXKHBIE 3ajlaud Ha Oojiee NPOCThbIe IMOJ3a/1auu,
CpaBHMBATh HOBBIC 33JlaUl C 3aJlauaMH, PEIIEHHBIMU paHee, ONPeesaTh Mard s
JNOCTUKEHUA pe3yJIbTaTa U TaK Jajee;

dbopMHupoBaHWE U pa3BUTHE KOMIIETEHUUNH OOy4aromuxcs B 001acTu
UCIIOJIb30BaHUsI WH()OPMAITMOHHO-KOMMYHHUKAIITMOHHBIX TEXHOJIOTHI, B TOM YHCIIE
3HaHWM, YMEHHUA U HaBBIKOB paboThl ¢ uHOOpMAIMEH, MpOrpaMMHPOBAHUS,
KOMMYHHUKAIIMM B COBPEMEHHBIX MHU(PPOBBIX CpelIax B YCIOBHIX OOECIeUeHUS
uH(pOpMaIIMOHHOM 0€30MaCHOCTH JTUYHOCTH 00YYaIOIIeroCs;



BOCIIMTAHNUE OTBETCTBEHHOTO U M30MPATEIHbHOTO0 OTHOLIEHUS K MH(OpMaLUu
C y4€TOM MPAaBOBBIX U 3TUYECKHUX ACIEKTOB €€ paclpOCTPAaHEHHUs, CTPEMJICHUS K
OPOAODKEHHI0 00pa3oBaHusi B o0nacTd WHGOPMAIMOHHBIX TEXHOJOTHH U
CO3UJATENIbHOW JEATEIbHOCTH C TPUMEHEHHEM CpPEICTB HH()OPMALMOHHBIX
TEXHOJIOTUH.

NudopmaTuka B 0CHOBHOM 00111eM 00pa30BaHUM OTPAXKAET:

CYIIHOCTh HMH(POPMATUKM KaK HAYyYHOW JMCUMIUIMHBI, U3ydarouien
3aKOHOMEPHOCTH MPOTEKAaHUsI U BO3MOKHOCTH aBTOMATHU3AlMU MH(POPMAIIMOHHBIX
IPOLIECCOB B PA3JIMYHBIX CUCTEMAX;

OCHOBHBIE  00JIaCTMU  TPUMEHEHHS  HH(DOPMATUKH, TPEXKIAE  BCETO
UH(OpPMaIMOHHBIE TEXHOJOTHUH, YIPABICHUE U COLUAIBHYIO CPEPY;

MEXAUCIUIUIMHAPHBIA ~ XapakTep HH(QOPMATUKM H  HHPOPMALMOHHON
NEeSATENbHOCTH.

N3yuenne uHpOpMATUKH  OKa3bIBa€T  CYIIECTBEHHOE  BIMSHUE  Ha
dbopMHpoBaHHEe MHUPOBO33PEHUS OOYYaIOIIETOCs, €ro KU3HEHHYIO IO3UIIHIO,
3aKJIabIBA€T  OCHOBBl ~ IOHUMAHUS  NPUHLMIOB  (PYHKIMOHUPOBAHUS U
UCTIOJIb30BaHUS MH(POPMAIIMOHHBIX TEXHOJIOTUHA KaK HEOOXOIMMOT0 MHCTPYMEHTA
NPaKTHUYECKU JIO0OM JEATEeIBbHOCTH W OJHOTO U3 Hauboliee 3HAYMMBIX
TEXHOJOTUYECKUX  JOCTHXKEHHUHA  COBPEMEHHOM  mMBWiIM3auud.  MHorue
IpEeIMETHbIC 3HAHUSI U CIIOCOOBI JEATEIbHOCTH, OCBOCHHbBIE 00YYalOUUMUCS MPU
U3y4eHUU MHPOPMATHKHU, HAXOAT MPUMEHEHHE KaK B paMKax o0pa3oBaTelbHOTO
mpoliecca MpU W3YYEHUW JPYrUX TMPEIMETHBIX obJiacTeld, Tak M B HWHBIX
KU3HEHHBIX CUTYyallUsIX, CTAHOBSTCS 3HAYUMBIMHM JJIi (POPMUPOBAHUS KadyeCTB
JUYHOCTH, TO €CTh OPUEHTHPOBAHbl Ha (OPMUPOBAHHE METANPEIMETHBIX U
JUYHOCTHBIX PE3YJIBTATOB O0YUYEHUS.

OcHoBHbIe 3a7aun yueOHoro npeamera «MupopmaTuka» — chopmupoBars y
00yyaromuxcsi:

NOHUMAaHUE MPUHIUIIOB YCTpPOHMCTBA M (YHKIMOHUPOBAHUS OOBEKTOB
U(POBOTO OKPYKEHMsI, TPEICTaBICHUS 00 HCTOPUU W TEHIACHIMSIX Pa3BUTHUS
uHhopMaTHKHU Tieproia udpoBoil Tpanchopmaluu COBpeMEHHOTO O0IIECTBA;

3HAaHUSA, YMEHUS U HAaBbIKM IPaMOTHOW MOCTAaHOBKH 3aj]ad, BOZHUKAIOIIUX B
NPAaKTHYECKON AESTENbHOCTH, JUISI MX PEIICHUS C MOMOIIBI0 MHPOPMAIIMOHHBIX
TEXHOJIOTUW, YMEHHMS W HaBbIKK (POPMAIM30BAHHOIO OMHCAHUS IOCTABIECHHBIX
3azay;

0a30oBble 3HaHHS 00 HMHGPOPMAIMOHHOM MOJCIUPOBAHUH, B TOM YHUCIE O
MaTEeMaTUYECKOM MOJICIMPOBAHUY;



3HAHUE OCHOBHBIX AJITOPUTMHUYECKHX CTPYKTYp U YMEHHUE MPUMEHSTh 3TH
3HaHUA 711 MIOCTPOCHUSI aJrOPUTMOB PEIICHHS 3a/lad M0 UX MaTEeMaTHYECKUM
MOJIENSIM;

YMEHUSI U HaBBIKM COCTAaBJEHHUSI MPOCTBIX MPOrPaMM IO MOCTPOECHHOMY
AJITOPUTMY Ha OJHOM M3 S3bIKOB MPOTPAMMHUPOBAHUS BLICOKOTO YPOBHSI;

YyMEHUSI U HaBbIKM A(PGEKTUBHOTO HCMOJIb30BAHUS OCHOBHBIX THIIOB
MPUKJIAJAHBIX MporpaMM (IIPHIIOKEHUI) 0011ero Ha3HAYeHUsT 1 UHPOPMALIMOHHBIX
CUCTEM JUIsl PEIICHUS C MX MOMOIIbIO MPAKTHUYECKUX 3ajad, BliaJieHue 0a30BbIMU
HOpMaMH WH(OPMAIMOHHOW JTHUKA U TpaBa, OCHOBaMH WH(MOPMAIMOHHOU
0e30ITaCHOCTH;

YMEHHE TPaMOTHO WHTEPIPETUPOBATH PE3YJIbTaThl PEIICHUS MPAKTHUYECKUX
3a7a4 ¢ TOMOIIBI0 HHGOPMAIMOHHBIX TEXHOJOTHM, MPUMEHSATH MOJYyYCHHBIC
pe3yJIbTaThl B MPAKTUYECKOU IESITEIHHOCTH.

Henu u 3amaum u3yyeHuss MHPOPMATHKKA HA YpOBHE OCHOBHOI'O OOIIETO
o0pa3oBaHMsI  ONPENENSIIOT CTPYKTYpY OCHOBHOTO COJIEpKaHHUS  y4eOHOTO
npeaMeTa B BUAE CIEAYIOIMINX YETHIPEX TEMATUYECKUX PA3/ICIIOB:

1dpoBas TpaMOTHOCTb;

TEOPETUUECKHE OCHOBBI HH(POPMATHKH;

AJITOPUTMBI U IPOTPAMMHUPOBAHUE;

UH()OPMAIIMOHHBIE TEXHOJIOTHH.

Ha uzyuyenue undpopmaruku Ha 0a3oBoM ypoBHe oTBoautcs 102 waca: B 7
kiacce — 34 ygaca (1 gac B Hegeno), B 8 kinacce — 34 gaca (1 yac B Hexenwo), B 9
kiacce — 34 yaca (1 gac B Hegento).



COJEPXAHUE OBYUYEHUA
7 KIIACC

IHu¢pposasi rpaMOTHOCTDH

KoMnbroTep — yHuBepcaJbHOE YCTPOHCTBO 00pa00TKM JaHHBIX

KommnbroTep — yHHMBEpcallbHOE BBIYMCIHMTENIBHOE YCTPOMCTBO, paboTaroiiee
no nporpamme. THIBI KOMIBIOTEPOB: MEPCOHAIBHBIE KOMIBIOTEPHI, BCTPOCHHbIE
KOMITBIOTEPHI, CYTIEPKOMITBIOTEPHI. MOOUIIbHBIE YCTPOUCTBA.

OcHOBHBIE KOMIIOHEHTHI KOMIIbIOTEpa W UX Ha3HadeHue. IIporeccop.
OnepatuBHass W JOJTOBPEMEHHAs MaMsATh. YCTPOMCTBa BBOJAa U BBIBOJA.
CeHCOpHBII BBOJ, JAaTYMKUW MOOMIIBHBIX YCTPOMCTB, CpeAcTBa OMOMETPUYECKOU
ayTEeHTU(UKALIMH.

Hcropust pa3BUTHS  KOMIIBIOTEPOB W MPOrpaMMHOr0  00OecreyeHus.
[Tokonenust komnbroTepoB. COBpEMEHHBIE TEHAEHUWHU PA3BUTHUS KOMIIBIOTEPOB.
CynepKoMIbIOTEPHI.

[TapannenbHble BEIYUCICHUS.

[Tepconanbubiii koMmmbtoTep. [Iporeccop M ero xapakTepUCTUKH (TaKTOBas
4acToTa, pa3psaaHocTh). OnepaTuBHass naMsITh. JlONTOBpeMEHHAs MaMSTh.
VYerpoiictBa BBoa M BbIBoAa. OOBEM XpaHUMBIX JAHHBIX (ONEpaTHBHAS MaMsTh
KOMIIBIOTEPA, KECTKUM U TBEPIOTENbHBIA TUCK, MOCTOSIHHAS MaMATh cMapT(oHa)
Y CKOPOCTh JOCTYIA JJIs1 PA3JIMYHbIX BUJOB HOCUTEIIEH.

TexHnka 6€30MaCHOCTH U MpaBuiia padOThl HA KOMITBIOTEPE.

IIporpaMMbI U JaHHBIE

[IporpammHoe oOecrieueHue kommbroTepa. [lpukiiagHoe mnporpaMMHOE
obecrnieyeHue. CucremHoe MIPOrpaMMHOE obecrnieyeHue. Cucrembl
nporpammupoBanus. IIpaBoBasi oxpaHa mnporpamMM U JaHHbIX. becriarHele u
yCcoBHO-0OectuiaTHbIe mporpamMmbl. CBOOOAHOE MpOrpaMMHOE 0OecTieUeHHe.

@daiinel 1 nanku (karajgoru). [IpuHIUIBI TOCTpOCeHHS (HAMIOBBIX CHCTEM.
[Tomnoe wms aiina (mankum). [Iyte k daiiny (manke). Pabora c¢ daitnamu u
KaTajoraMi CpeACTBaMU OIEPALMOHHON CHUCTEMBI: CO3/IaHHME, KOIMPOBAHUE,
nepeMenieHre, IepeuMeHOBaHUE U yaieHue (paiyioB u manok (katajxoron). Turmbl
¢aitnoB. CoiicTBa (QaitioB. XapakTepHble pa3Mmepbl (DaiijioB pa3nMYHBIX THUIIOB
(cTpaHuLla TEKCTa, ANEKTPOHHAsI KHUra, (pororpadus, 3anuch NECHU, BUICOKIIUII,
NOJIHOMETPaXKHbIA (uinbM). ApxuBauus AaHHbIX. VICHOAb30BaHHE MPOTPaAMM-
apxuBaTopoB. DainoBeiii MeHekep. [lonck ¢ainoB cpeacTBamMu onepalnuoHHON
CHUCTEMBL.



KomneroTepHsie BUPYChl U Apyrue BpeAOHOCHBIE mporpammel. [Iporpammel
JUIS1 3aIIUTHI OT BUPYCOB.

KoMmnbiorepHbie ceTn

OO0benunenne koMmmbloTepoB B ceTh. Ceth NHTepHeT. BeO-cTpanuiia, BeO-
caiit. Ctpykrypa aapecoB BeO-pecypcoB. bpaysep. IlouckoBbie cuctemsl. [louck
uHpopMalMK 1O KIIOYEBBIM CJIOBaM M MO H300pakeHuto. JlocToBepHOCTH
uHpopmalmu, noiayueHHon u3z Uurepuera.

CoBpeMeHHBIE CEPBUCHI MHTEPHET-KOMMYHUKAIUH.

CereBoii 3THKET, 0a30BbIe HOPMBI MH(POPMAIIMOHHON 3TUKU W TpaBa IMpHU
padote B MuTepHeTe. CTpaTeruu 0€30macHoOro nopejaeHus B MlutepHere.

Teopernueckne 0CHOBbI HHPOPMATUKH

Nudopmanus u nHPpopMaLHOHHBIE MPOLECCHI

Nudopmanus — 0JHO U3 OCHOBHBIX MOHATHI COBPEMEHHON HAYyKH.

Nudopmanus kak cBefeHUs, IpeAHaA3HAYCHHBIE JIJIs1 BOCIIPUSATHS YETIOBEKOM,
u  uHopMamMs Kak JIaHHBIE, KOTOphle MOTYT OBITH  00pabOTaHBI
ABTOMATHU3UPOBAHHOM CHUCTEMOMU.

JINCKpETHOCTh TaHHBIX. BO3MOXKHOCTh ONMHCAaHUS HEMPEPHIBHBIX OOBEKTOB U
MPOLIECCOB C MTOMOIIBIO IUCKPETHBIX JIAHHBIX.

Nudopmanmonnbie mnporecchl — TMPOIECChl, CBSI3aHHBIE C XPAHCHHUEM,
npeoOpa3oBaHUEM U MEpeIaveil TaHHbIX.

IpeacraBiaenue nHpopManuun

CumBon. AndaBur. MomHocts andaButa. Pa3HooOpasue S3bIKOB U
andaButoB. EcTrecTBeHHbie U (popManbHbIC A3BIKU. AJIPaBUT TEKCTOB HA PyCCKOM
s3pike.  JIBowunblii  andaButr. KomnuecTBO BCEBO3MOMKHBIX CJIOB  (KOJIOBBIX
KoMOuWHaIuii) (UKCUPOBAHHOW JUTHHBI B nBonyHOM andasute. [IpeoOpaszoBanue
mo0oro andaBuTa K IBOMYHOMY. KOTMYECTBO pa3iMYHBIX CJIOB (DUKCUPOBAHHOU
JUTMHBI B aiihaBUTE ONPeIeIEHHON MOITHOCTH.

KonupoBanue cuMBOJIOB OAHOTO andaBUTa C MOMOIIBI KOJOBBIX CJIOB B
npyrom andaBuTe, KoJI0oBas TabiuIla, 1EKOJUPOBAHHE.

JBomunblii kox. IIpencraBiieHWe HaHHBIX B KOMIIBIOTEPE KAK TEKCTOB B
JTBOMYHOM aji(haBuTe.

NudopmanmonHelii 00bEM gaHHBIX. bBUT — MHHMMalbHAas eaUHULA
KOJM4YecTBa MH(OpMaMu — JBOWYHBIA  pa3psia. EnuHuiel  u3MepeHus
uHpopMalimoHHOro o0bEéMa naHHbIX. buT, Oaift, kunoOaiT, meradaiit, ruradamT.

CkopocTh nepeaun JaHHbIX. EAMHUIIBI CKOPOCTH TIepeadr TaHHbBIX.

KoaupoBanne TekcTtoB. PaBHOMEpHBIM KOJA. HepaBHOMEpHBIM  KOJI.
KomupoBka ASCII. BocbmuOutHble KoaupoBku. IloHsTHE 0 KOIMpPOBKaX



UNICODE. [exoaupoBanue COOOIIEHUI € HMCIOJIb30BAaHUEM PABHOMEPHOTO U
HEpaBHOMEPHOTO Kojia. ubopmarmonasiii 00bEM TEKCTA.

Hckaxxenue nHGOpMaIMK MIPH epeaaye.

OO6miee mpexacraBieHre O LHUPPOBOM MPEICTABICHUU ayJIMOBU3YaJbHBIX U
JPYTUX HEMPEPHIBHBIX TAHHBIX.

KomupoBanue 1Bera. IlBeroBeie moxenu. Mogens RGB. I'myOuna
komaupoBanus. [Tanutpa.

PactpoBoe u BekTOopHOE mnpejcTaBieHue uzobOpaxeHuit. [lukcens. OreHka
uH(OPMAITMOHHOTO 00bEMa rpadMIECKUX JAHHBIX I PACTPOBOTO U300PAKECHHUS.

KoaupoBanue 3Byka. PaspsanHocts 1 yactora 3anucu. KoinyecTBo KaHAIOB
3aIHCH.

OueHka KOJIMYECTBEHHBIX IAPAMETPOB, CBSI3AHHBIX C MPEJACTABICHUEM U
XpaHEHHEM 3BYKOBBIX (ailsios.

HNudopManuoHHbIE TEXHOJIOTMH

TexcTOBBIE TOKYMEHTBI

TexcToBbIE JOKYMEHTHI M UX CTPYKTYpHBIE 3JE€MEHTHI (CTpaHulla, ab3ail,
CTpOKa, CJI0BO, CUMBOJ).

TekcToBbII TpoLEeccOp — HMHCTPYMEHT CO3JaHUs, PENAKTUPOBAHMS U
dopmarupoBanus TekcToB. lIpaBuna Habopa Tekcra. PenakTupoBaHue TEKCTa.
CgoiictBa cumBosoB. Ilpudr. Tunsl mpudroB (pybdieHble, ¢ 3acedykamu,
MoHowupuHHbIe). [lomyxupHoe u KypcuBHOe HauepTanue. CBoicTBa al3alleB:
IpaHUIlbl, a03alHbIA OTCTYI, WHTEPBAJ, BbIpaBHUBaHHE. [lapamMeTpbl CTpaHUIIBI.
CruneBoe hopmMaTHpoOBaHUE.

CrpykrypupoBanue uHGOpPMAlMU C TOMOIIBIO CHOUCKOB U  TaOJIMIL
MmuoroypoBHeBble ciicku. [JJo0aBneHne Tabnuil B TEKCTOBBIE JOKYMEHTHI.

BceraBka m300pakeHnid B TEKCTOBBIE TOKYMEHThl. O0TeKaHne M300paKeHUi
TEKCTOM. BKIlIoueHHE B TEKCTOBBI JIOKYMEHT auarpamm, (popmyi, Hymepauuu
CTPaHMII, KOJIOHTUTYJIOB, CCHUJIOK M JIPYTUX 3JIEMEHTOB.

[IpoBepka npaBonucanus. PacctanoBka nepeHocoB. ['oocoBoii BBOJ TEKCTA.
Onrtuueckoe pacrno3HaBaHue TekcTa. KommbroTepHbiil nepeoa. Mcnonab3oBaHue
cepBucoB MuTepHeTa 115t 00paboTKH TEKCTA.

KoMmnbrorepHnas rpaguka

3HAKOMCTBO C TIpaUUecCKUMU peAaKkTopaMmH. PacTpoBble PHUCYHKH.
Hcnonb3oBanue rpa@uueckux NpUMUTHBOB.

Onepanuu pelakTUpoBaHus rpaduyecKkux 00bEKTOB, B TOM YUCie UPPOBBIX
doTorpaduit: u3MeHeHue pasmepa, oOpe3ka, MOBOPOT, OTpaKeHue, padora C
obOnacTsiMu (BbIENIEHHWE, KOMUPOBAHHWE, 3aJMBKA IIBETOM), KOPPEKIUS IIBETa,
SAPKOCTH U KOHTPACTHOCTH.



Bekropnas rpaduka. Co3gaHue BEKTOPHBIX PHCYHKOB BCTPOCHHBIMU
CpeACTBaMHM TEKCTOBOTO IIpolleccOpa WM JPYrux MNporpamMm (HPHIIOKEHUN).
JloOaBiieHrEe BEKTOPHBIX PUCYHKOB B JJOKYMEHTBHI.

MyabTuMeAUiHbIE TIPe3eHTANUN

[ToaroroBka MyJnbTUMETUNUHBIX NMpe3eHTauuii. Cnaiia. JlobaBieHnue Ha ciaiia
TeKCTa U u3o0paxenui. Pabora ¢ HECKOJIBKUMHU ClIaiiiamMu.

JloGaBneHne Ha  Cilaiil ~ ayauMOBU3YaJbHBIX  JIaHHBIX.  AHUMAaIUA.
['uniepccpuikm.

8 KUIACC

Teopernueckne 0CHOBbI HHPOPMATHKH

CucreMbl cuMcjaeHUs

Heno3uiinonHele ¥ TMO3UIITMOHHBIE CHUCTEMBI  CcuucieHus. AJjdaBur.
OcHoBanue. PazpépnayTtas ¢opma 3anucu yucna. [lepeBoa B 1ECATUUHYIO CUCTEMY
YHCEJ, 3aIUCAHHBIX B IPYTUX CUCTEMaX CUUCIICHUS.

PumMckas cuctemMa cuuciieHus.

JIBonunasi cucrema cuncienud. llepeBoa uenbix yucen B npenemnax ot 0 no
1024 B nBOMYHYIO CHCTEMY CUHMCIEHUSA. BocpMeprnyHas cucreMa CUYUCICHUS.
[IepeBox uncen U3 BOCbMEPUYHON CUCTEMBI B IBOMYHYIO U JIECITUYHYIO CUCTEMBI
u oOparHo. IllectHanmarepuunas cucrema cuucieHusa. llepeBox uwcen wu3s
HIECTHAAATEPUYHOM CHUCTEMBI B JIBOMYHYIO, BOCHBMEPUYHYI0 M JECSITHUYHYIO
CUCTEMBI 1 0OPATHO.

Apudmernyeckue oneparuy B IBOUYHON CUCTEME CUMCIICHUS.

DJieMeHThI MATEMATHYECKOM JIOTUKH

Jlornueckne BhICKa3bIBaHUS. Jlormueckne 3HAUYeHUS  BBICKA3bIBaHUIA.
DJIEMEHTApHbIE W COCTABHBIC BBICKA3bIBaHUs. JIOTMYECKHE ONEpalun: «U»
(KOHBIOHKIIMS, JIOTMUYECKOE YMHOXEHHE), «WIn» (AU3BIOHKIUS, JIOTHYECKOE
CIIOKEHHE), «He» (Joruueckoe oTpuiianue). [Ipuopurer TOrHyecKux omeparuu.
Onpenenenrne UICTUHHOCTH COCTABHOTO BBICKA3bIBaHUSI, €CJIM U3BECTHBI 3HAYCHUS
WCTUHHOCTA BXOJSIIMX B HErO DJJEMEHTAapHBIX BbICKa3bIBaHUW. Jlornmueckue
BbIpakeHus. [IpaBuna 3ammcu jormdeckux BoIpaxkeHui. [locTpoenue Tabmuil
VCTUHHOCTH JIOTUYECKUX BBIPAKCHUMU.

Jlornyeckue 31€MeHThl. 3HAKOMCTBO C JIOTUYECKHUMHU OCHOBAMHU KOMITBIOTEPA.

AJITOPUTMBI M IPOrPAMMMPOBAHME

HNcnosiHuTE M U AJITOPUTMBbI. AJITOPUTMHYECKHE KOHCTPYKIIM U

[Tonstue anroputma. McCnonHUTENU anropuTMOB. AJITOPUTM Kak IUIaH
VIIPABJICHUS UCIIOJIHUTEIIEM.



CgoiictBa anroputma. CrnocoObl 3alucy alroputMa (CIOBECHBIN, B BUIE
OJIOK-CXEMBI, TPOTrpamMma).

ANTOpAUTMHYECKHE KOHCTPYKIMHU. KOHCTpyKIMs «cienoBaHuey. JIMHEHHbIN
anroput™M.  OrpaHMYE€HHOCTh  JIMHEWHBIX  AJITOPUTMOB:  HEBO3MOXKHOCTh
IPEeIyCMOTPETh 3aBUCUMOCTb MOCIJIEOBATEIBLHOCTH BBIMOJIHAEMBIX ACHCTBUN OT
WCXOJIHBIX JAHHBIX.

KoHcTpykius «BeTBieHUE»: MojHas W HemnoiiHas (opmbl. BeimonHenue u
HEBBITIOJIHEHUE YCJIOBUSI (MCTUHHOCTH M JIOKHOCTH BbICKa3biBaHus). [Ipocteie u
COCTaBHBIE YCJIOBHUSI.

KoHCTpyKIusi «MOBTOPEHUS»: LMKIBI C 33JaHHBIM YHUCJIOM IOBTOPEHUM, C
YCIIOBUEM BBINIOJIHEHUS, C IEPEMEHHON LIUKJIA.

Pazpabotka s ¢GopmanbHOTO MCHOJHUTENSI aITOPUTMA, MPUBOMASIIETO K
TpeOyeMoMy pe3yJbTaTy TMpU KOHKPETHBIX HCXOJHBIX JaHHbIX. Pa3pabotka
HECJIO)KHBIX ~QJITOPUTMOB C MCIIOJIb30BAHUEM ILIMKJIOB M BETBJICHUM IS
ynpasiieHusi (GopMaNbHBIMU HMCIOJHUTENSIMU, TakuMu kak Pobor, UYepemaika,
UeptékHUK. BbIONHEHWE  alfOPUTMOB  BPYYHYIO M Ha  KOMIIBIOTEpE.
CuHTaKcHYecKre U JJorndeckue omuoku. OTKa3bl.

SA3bIK NPOrpaMMHUpPOBAHNS

A3bik mporpammupoBanusi (Python, C++, Ilackanb, Java, C#, IllkonbHbli
AnroputmMudeckuii S3bIK).

CucremMa nporpaMMHUpOBAaHUS: PENAKTOP TEKCTAa IPOTrpaMM, TPAHCIATOD,
OTJIA/TUUK.

[lepemennas: tun, ums, 3HadeHue. Llenble, BEIIECTBEHHbIE U CHUMBOJbHBIE
NIEPEMEHHBIE.

Omnepatop mnpucBamBaHus. ApuU(PMETHUECCKHUE BBIPAKCHUS U TOPSIOK HX
BbluKciieHnd. Onepanuu ¢ UeIbIMH YUCIAMU: LIEJIOYUCICHHOE JIEJIEHUE, OCTAaTOK
OT JIeJIeHUS.

BerBnenus. CocTaBHble YCIOBHS (3alUCh JIOTHYECKUX BBIPAKEHUN Ha
M3Y4aeMOM SI3bIKE MporpaMMupoBaHus). HaxoxkieHne MUHMMyMa U MakCUMyMa
U3 JBYX, TPEX U YETHIPEX uMceln. PellleHne KBaJpaTHOIO YpaBHEHHUS, UMEIOLIETO
BELLIECTBEHHBIE KOPHH.

JuanoroBass oTJIaJKa NOPOrpaMM: I[OIIATOBOE BBINOJHEHHUE, IPOCMOTP
3HAYEHU BEJIMYMH, OTJIaJ0YHBIA BBIBOJ, BBIOOP TOUKH OCTaHOBA.

Hukn ¢ ycnoBuem. Anroput™m EBknmzma s HaXOXACHUS HAUOOJIBLIETO
oO1ero nenuTensi ABYX HATypalbHbIX 4Hcenl. Paz0ueHue 3amucu HaTypalibHOTO
yyciaa B MO3UIMOHHON CHCTEME C OCHOBAaHHWEM, MEHBIIMM WK paBHbIM 10, Ha
OTJIeTIbHBIE IIU(PHI.



[uksn ¢ nepeMeHHON. ANTOpUTMBI IPOBEPKH JEIMMOCTH OJHOTO LEJIOr0
4yucia Ha APYyroe, NpOBEPKU HATYPaJIbHOTO YUCia Ha IPOCTOTY.

O06paboTka CUMBOJIBHBIX JaHHBIX. CUMBOIBHBIC (CTPOKOBHIE) IMEPEMEHHBIE.
[TocumBonbHast oOpaboTka cTpok. Iloacu€r 4YacTOThl MOSABIECHHS CHMBOJIA B
ctpoke. Bctpoennsie pyHkuM 1711 00pabOTKU CTPOK.

AHaJu3 aJropuTMoB

Omnpenenenre BO3MOXHBIX PE3yJbTaTOB pabOThl aJIroOpuT™Ma MPU JAHHOM
MHOXECTBE BXOJHBIX [IaHHBIX, OIPEACIICHHUE BO3MOXKHBIX BXOJHBIX JaHHBIX,
MPUBOSIIUX K TAHHOMY PE3YJIbTary.

9 KUIIACC

IHu¢pposasi rpaMoOTHOCTDH

I'no6anbHas cetb UHTEPHET U cTpaTeruu 0e30MacHOro NoBeJAeHUs B Hel

I'mo6anbnas cerb Unrtepner. [P-agpeca y3noB. CeTeBoe XpaHEHHE NAaHHBIX.
MeToabl MHIUBUAYATIBHOTO U KOJJIEKTUBHOTO pa3MeIleHrs HOBOW MHGOpMAIIH B
Nurepuere. bonbpiive panHble (MHTEPHET-JAHHBIE, B YAaCTHOCTU JIaHHbBIE
COIIMAJIBHBIX CETeM).

[Tousatue o0 mHoOpMaMOHHON 0€30MacHOCTU. YTPO3bl HUHPOPMAIMOHHOMN
0€30MmacHOCTU TIpu padoTe B TJI00ATBHON CETHM U METOJbl MPOTHUBOJCUCTBUS UM.
[IpaBmia Oe3omacHOW ayTeHTHdUKAIMU. 3amuTa JUYHOM HHGOpPMAIUU B
Nurepuere. be3onacHeie crparerun noseacHusi B MHtepHere. 1lpeaynpexaenue
BOBJICUCHHSI B JIECTPYKTHUBHBIE W KPUMHHAIIbHBbIE (DOPMBI CETEBOW aKTUBHOCTHU
(xuOepOyIUTUHT, PUIIHHT U APYTHe POPMBI).

Pabora B MH(pOPMALMOHHOM NIPOCTPAHCTBE

Buast gestensHoctr B IHTEpHETE, UHTEPHET-CEPBUCH: KOMMYHUKAIMOHHBIE
cepBUCHl (MOYTOBasi ciyk0a, BHUAECO-KOH(EPEHU-CBA3b U JPYTUE), CIPABOUYHbIC
CIyxObl (KapThl, pacmucaHusi M JIpyrue), TIOUCKOBBIE CIIYXOBbl, CIIyXObl
OOHOBJIEHUSI TPOTPaMMHOTO oOecriedeHuss W JApyrue ciayk0el. CepBHCHI
rocyJapcTBeHHbIX yciyr. O0naunble XpaHuaumia AanHbiX. CpencTBa COBMECTHOM
pa3paboTku JoKymMeHTOB (oHnaiH-oduce). [Iporpammuoe obecrnieueHrue Kak BeO-
CEpBHC: OHJIAWHOBBIE TEKCTOBBIE U TpadUUECKUE PEIAKTOPHI, CPeabl pa3pabOTKU
IPOrpaMM.

Teoperuyeckne 0CHOBbI MHPOPMATHKH

MopaeaupoBaHue KaKk MeTO/l IO3HAHUS

Mopenb. 3amauu, pemaeMble ¢ TOMOIIbI0 MojenupoBanus. Kinaccudukanuu
mozenedd.  MarepuanbHble  (HaTypHble) UM UHGOPMAIMOHHBIE  MOJCIIH.
HenpepeiBHble ¥ guckpeTHble Moaenu. Mvurtannonneie wmoxaenu. HMrposeie



mozaenu. OrleHKa aJeKBaTHOCTA MOJEIU MOJCTUPYEMOMY OOBEKTY H LETsIM
MOJEIUPOBAHUSI.

Tabmuunsie Mogenn. Tabnuia Kak MPeACTABICHUE OTHOIICHMS.

ba3pl nanHbix. OTOOp B TabnMIEe CTPOK, YAOBIETBOPSIOUIMX 33JaHHOMY
YCIIOBHIO.

I'pad. Bepmmuna, pedpo, myts. OpuUEHTHPOBAHHBIC U HEOPUCHTHUPOBAHHBIE
rpadnl. InuHa (Bec) peOpa. BecoBas martpuna rpada. [nuHa nyTH Mexmy
BepmHamu rpada. [louck ontumaneHoro mytd B rpade. HauanpHas BepiimHa
(MCTOYHUK) U KOHEYHAs! BepIINHA (CTOK) B OPHEHTHPOBAHHOM Tpade. Brruncnenue
KOJIMYECTBA MyTEH B HAMIPABICHHOM aIlMKINIECKOM Tpade.

HepeBo. Kopenb, Bepminna (y3en), JducTt, pebpo (myra) aepeBa. BricoTa
nepesa. [lognepeo. Ilpumepsl ncnonb3oBanus AepeBbeB. [lepebop BapuaHTOB C
MOMOILBIO JIepEBa.

[lonsiTue MareMaTWyeckod MoJAeNU. 3ajayd, peuaeMble C  TMOMOIIbIO
MaTEeMaTUYECKOro (KOMIBIOTEPHOT0) MojenupoBanus. OTiinMure MaTeMaTu4ecKon
MOJENN OT HATypHOH MOJEIM M OT CJOBECHOro (JIMTEPAaTypHOIO) ONHCAHUS
00BEKTA.

Dtarnbl KOMIIBIOTEPHOIO MOJEIMPOBAHMS: MOCTAHOBKA 3a/lay, NMOCTPOEHUE
MaTEeMaTUYECKOM MOJIENH, MpOrpaMMHas pean3anusi, TECTUPOBaHUE, IIPOBEJICHUE
KOMITBIOTEPHOI'O SKCIIEPUMEHTA, aHAJIU3 €r0 PE3yIbTaTOB, YTOUHEHHUE MOCIIH.

AJITOPUTMBI U IPOrpaMMHPOBaHUeE

Pa3pa6oTka aJropuTrMoB U NporpaMmm

Pazbuenue 3amaun Ha noazamaun. CocTaBieHUE aITOPUTMOB U MPOTPaMM C
UCIIOJIb30BAaHUEM BETBJIICHUM, ILHMKIOB M BCIOMOTATENbHBIX AJITOPUTMOB IS
yIpaBieHus ucrnojHuteseM PoOOT WM ApYyrMMH HUCTIOJHUTENSMH, TAKUMH Kak
Uepenarnika, YepTEKHUK U JPYTUMH.

Tabnuunble BenuuuHbl (MaccuBbl). OqHOMEpHBIE MaccuBbl. COCTaBIICHUE U
OTJIaJIKa MPOrpamMM, peaiu3yoUX TUIOBBIE aJlTOPUTMbI 00paOOTKH OJHOMEPHBIX
YHCJIOBBIX MAaCCHMBOB, Ha OJHOM H3 A3BIKOB mporpammupoBanus (Python, C++,
ITackans, Java, C#, lIIkoabHBIA ANTOPUTMUYECKUN S3BIK): 3aII0JTHEHUE YUCTOBOIO
MAacCHBa CIIy4allHBIMH YHCJIaMH, B COOTBETCTBUHU C (OPMYJION WM MyTEM BBOJA
YyuCeJl, HaXOXJEHHE CYMMBbI 3JIEMEHTOB MAaCCHUBA, JIMHEHHBIA MOUCK 33JaHHOIO
3HaYEHUs B MAacCUBE, TOJCYET BJIEMEHTOB MacCHBa, YIOBJIETBOPSIOIINX
3aIaHHOMY YCJIOBUIO, HaXOXKJIE€HWE MHUHUMAJIBHOTO (MaKCHUMAaJIbHOTO) 3JIEMEHTA
MaccuBa. COpTUPOBKA MacCHUBA.

O0paboTka MOTOKAa [aHHBIX: BBIYHCIEHHUE KOJIMYECTBA, CYMMBbI, CPEIHETO
apu(pMETUIECKOTO, MHHUMAIBHOTO W MaKCHMAaJbHOTO 3HAYEHUS DSJIEMEHTOB
MOCJIEI0BATEIBbHOCTH, YIOBJIETBOPSIOLINX 33/JTAHHOMY YCJIOBHIO.



Yupasienue

VYupasnenue. Curnan. ObpatHas cBs3b. [lonydenune curaaiaoB oT HuppOBHIX
JAaTYMKOB (KacaHus, pacCTOSHMs, CBETa, 3Byka U Apyroro). Ilpumepsl
UCIIOJIb30BAaHUsl ~MpUHOMINA OOpaTHOM CBA3M B  CUCTEMax  YIpaBJIEHUS
TEXHUYECKUMU YCTPOMCTBAMM C TIOMOIIBIO JAaTYUKOB, B TOM YHCIE B
pPOOOTOTEXHUKE.

ITpumepbl pOOOTU3UPOBAHHBIX CUCTEM (CHCTEMa YIPABJICHUS JIBUKEHUEM B
TPAaHCIIOPTHOM CHCTEME, CBAapOYHAas JIMHUSA aBTO3aBOJA, ABTOMATH3UPOBAHHOE
yIPABJICHHE OTOIUIEHUEM JOMa, aBTOHOMHAs CUCTEMa YNPABJIEHNS TPAHCIIOPTHBIM
CPEACTBOM U JPYTUE CUCTEMBI).

HNupopmanuoHHbIE TEXHOJIOIHH

JJIeKTPOHHBIE TA0JIUIIbI

[TonsiTue 00 >MeKTPOHHBIX TabnHIaX. TUIBI JAHHBIX B AYEHKaX 3JIEKTPOHHOU
Tabnuupl. PenakrupoBanue u (opmarupoBanue tabnuiu. BceTpoeHHble (QyHKIMM
JUId TIOMCKAa MakKCHUMyMa, MMHMMYyMa, CYMMbl M CpPEIHEro apu(METHUECKOro.
CopTupoBKa [aHHBIX B BBIJIEIEHHOM Juamnas3oHe. IlocTpoeHue auarpamm
(ructorpamMma, Kpyropas JAuarpamMma, To4euHas auarpamma). Beibop Tuma
JUarpaMMsl.

[IpeobpazoBanue Gopmyn npu kKonupoBanuu. OTHOCUTENIbHAS, a0COTIOTHAS
Y CMEILIaHHAs aJpecarusl.

VYCioBHbIE BBIYMCIEHUS B JJEKTPOHHBIX TaOnuuax. CymMMHpOBaHUE WU
NoJCYET 3HAUEHUHM, OTBEYAIOUIMX 3aJaHHOMY YycioBuio. OOpaboTka OO0JbLIMX
HaOOpOB JaHHBIX. YHCIEHHOE MOJICIMPOBAHHUE B 3JIEKTPOHHBIX TaOIHIIAX.

NudpopmannoHHbIe TEXHOJOTMH B COBPEMEHHOM 001IeCTBe

Ponb nHGOpMaIIMOHHBIX TEXHOJIIOTUN B PA3BUTHUN SKOHOMHUKU MHpPA, CTPAHBI,
perroHa. OTKpbITbIE 00Pa30BATEIbHBIE PECYPCHI.

[Tpodeccun, cBa3anHbie ¢ MHPOPMATUKON U MHPOPMALIMOHHBIMU TEXHOJIOTHSIMHU:
BeO-AM3aliHEp, MPOTPAaMMHUCT,  Pa3pabOTUYMK  MOOWIIBHBIX  MPUIIOKEHUH,
TECTUPOBIIMK, apXUTEKTOp MPOrpPaMMHOI0 OOeCleueHus, CIEeUUaIUCT II0
aHaAJIU3y JTaHHBIX, CHCTEMHBIN aIMUHUCTPATOP.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMSA ITPOI'PAMMBI 110
NHPOPMATHUKE HA YPOBHE OCHOBHOTI'O OBIIEI'O
OBPA30BAHUA

N3ydenne wuHDOpMATHKM Ha YpPOBHE OCHOBHOI'O OOINEro 0Opa3oBaHHS
HaIlpaBJICHO Ha JOCTIDXKCHHE OOyYarOMMMHKCS JTUYHOCTHBIX, METAIPEIAMETHBIX U
PEIMETHBIX PE3yJIbTaTOB OCBOCHHSI COJIEPIKAHMS YIEOHOTO MpeMeTa.

JIMUHOCTHBLIE PE3YJBTATHBI

JIMIHOCTHBIE pe3yJbTaThl HMMCIOT HANPABICHHOCTh HA pEIICHHWE 3aaad
BOCIIUTAHUS, Pa3BUTHS W COLMAIU3ANMK OOYyYarONIUXCS CPEJCTBAMH y4eOHOTO
npeaMera.

B pesynpraTe wm3ydeHus uHPOPMATHMKH HAa YPOBHE OCHOBHOTO OOIIETO
obOpazoBaHus y oOydarorierocss OyayT chOpMUPOBAHBI CIEAYIOIINE JIMIHOCTHBIC
pe3yabTaThl B YaCTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS:

IIEHHOCTHOE OTHOIIICHHUE K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUUECKOMY U
HAyYHOMY HACJICJINI0, TIOHUMAaHWe 3HAYCHHUsS] WHPOPMATHKU KaK HAYKH B KU3HU
COBPEMEHHOT'0 OOIIeCTBa, BIaJCHUE JOCTOBEPHOU HMHpoOpMaImeld 0 MepeaoBBIX
MUPOBBIX W OTEUECTBEHHBIX JOCTH)KCHHUAX B 001acTd HMHPOPMATUKH U
WH(POPMAIIMOHHBIX TEXHOJIOTHH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHHUAX O
1dpoBoi TpaHcHopMaITUU COBPEMEHHOTO OOIIECTBA;

2) IyXOBHO-HPABCTBEHHOT'0 BOCIMTAHMSI:

OpHEHTAIUS Ha MOPAJbHBIC IIEHHOCTH U HOPMBI B CUTYaIIHsIX HPABCTBEHHOTO
BBIOOpa, TOTOBHOCTH OIIEHUBATh CBOE MOBEJCHUE U TMOCTYIKH, a TaK)KEe ITOBEICHUE
U TIOCTYIIKH APYTHUX JIFOJEH ¢ MO3UIIMHA HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HAaHMS TIOCJICICTBUM TIOCTYNKOB, AaKTUBHOE HEMPHUATHE AaCOLMAIbHBIX
MIOCTYTIKOB, B TOM unciie B IHTepHETE;

3) rpaskIaHCKOro BOCIIUTAHUSA:

MPEICTABIICHUE O CONUATBHBIX HOpPMax U TMPaBUIAX MEXKIMIHOCTHBIX
OTHOIIICHUH B KOJUIGKTUBE, B TOM 4YHCJIE B COINHMAIBHBIX COOOIIECTBAX,
coOyiofieHue TpaBwyl 0€30MacHOCTH, B TOM YHCJI€ HaBBIKOB 0€30MacHOro
MOBEJICHUsI B MHTEPHET-CpE/ie, TOTOBHOCTh K pPa3HOOOpa3HOW COBMECTHOM
NEATeIbHOCTH TIPHU BBIMOJHEHUH Yy4YeOHBIX, IO3HABATEIbHBIX 3aj]la4y, CO3JaHUH
y4eOHBIX IIPOCKTOB, CTPEMJICHHE K B3aUMOIIOHMMAHHUIO W B3aWMOIIOMOIIU B
Iporiecce 3TOM Yu4eOHOH JIeITeIbHOCTH, TOTOBHOCTh OIIEHUBATh CBOE ITOBEJICHHE U
MOCTYIIKM CBOWX TOBApHUIIEH C TO3WIIMM HPABCTBEHHBIX W TPABOBBIX HOPM C
Y4ETOM OCO3HAHUS IMOCIEACTBUM MOCTYIIKOB;

4) HEeHHOCTEeH HAYYHOI'0 MO3HAHMS:



c(hOpMHPOBAHHOCTh MHPOBO33PEHUECKUX TMpe/CTaBleHnid 00 uHpopmaIuu,
UH(OPMAITMOHHBIX mpoiieccax u UH(OPMAITMOHHBIX TEXHOJIOTHUSIX,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO pPa3BUTHS HAYKW M OOIIECTBEHHOU
MPAKTUKUA U COCTABIISIONIUX 0a30BYI0 OCHOBY JJIsl IOHUMAaHUS CYIIHOCTH HAyYHOU
KapTUHBI MUPA;

WHTEpeC K OOYyYEHHI0O M TO3HAHMIO, JHO003HATEIHHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €aMOOOpa30BaHMIO, OCO3HAHHOMY BBIOOpPY HANPABJICHHOCTU U
YpOBHSI 00yUY€HHUS B JIaJbHEHIIIEM;

OBJIQJICHUE OCHOBHBIMHU HABBIKAMHM HCCJIEAOBATEIbCKOW JIEATEIBHOCTH,
YCTAaHOBKAa HA OCMBICIICHUE OMbITa, HAOMIOJACHUMN, MOCTYNKOB U CTPEMIICHHE
COBEPIIECHCTBOBaTh NYTH JOCTHXKEHUS WHIUBHUIYaJbHOTO U KOJJIEKTUBHOIO
OJIaronoayyus;

c(hOpMUPOBAHHOCTh WH(POPMAIIMOHHON KYJBTYpPhI, B TOM YHCJIE HABBIKOB
CaMOCTOATENbHON padOThl ¢ y4YEeOHBIMU TEKCTaMHU, CIPABOYHON JHUTEPATypOH,
Pa3HOOOpa3HBIMU CPEJCTBAMU HH(POPMAIIMOHHBIX TEXHOJOTHM, a TaKKE YMEHHUS
CaMOCTOSTENILHO OMPEEATh eI CBOEr0 00y4YeHUs, CTaBUTh U (POPMYJIHPOBATH
JuIsi ce0si HOBBIC 3a7ayMl B y4€0e W IMO3HABATEIIBHOW JESITEIIbHOCTH, Pa3BUBAThH
MOTHBBI U UHTEPECHI CBOEH MO3HABATEIILHON AEATEIbHOCTH;

5) dopmupoBaHus KyJbTYPhI 310POBbS:

OCO3HAHME IICHHOCTH JKW3HHU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0pOBbIO, YCTAHOBKA Ha 3/I0pPOBBIA 00pa3 >KU3HU, B TOM YHCIE U 3a CUET
OCBOCHHMSI U COOMIOZEHUSI TpeOoBaHUM OE€30MacHOM SKCIUTyaTalldu CpEICTB
UH(OPMAITMOHHBIX M KOMMYHHUKAITMOHHBIX TEXHOJIOTU;

6) Tpy10BOI0 BOCIIMTAHMS:

WHTEPEC K TMPAKTUYECKOMY W3y4YCHHIO mpodeccuii u Tpyaa B cdepax
npodeccruoHanbHON NEeATEIIbHOCTH, CBSA3aHHBIX c MH(}OPMATUKOMH,
nporpaMMHUpoBaHuEeM U HHGOPMAIMOHHBIMU TEXHOJIOTHUSIMH, OCHOBAaHHBIMH Ha
JOCTUKEHUSX HayKH MH(OOPMATUKU U HAYYHO-TEXHUUECKOTO Mporpecca;

OCO3HaHHBIM BBIOOP U  TOCTPOCHHE HHJMBHUAYaIbHOM  TPAGKTOPUU
o0pa3oBaHMsI M S>KU3HEHHBIX IUTAHOB C YYETOM JIMYHBIX M OOIIECTBEHHBIX
WHTEPECOB U MOTPEOHOCTEN;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

OCO3HaHME TJI00ATIBHOTO XapaKTepa 3KOJIOTUYECKUX MpoOieM U MyTed ux
pelieHus, B TOM 4YHCIEe C YYETOM BO3MOXKHOCTEH WH(OOPMALIMOHHBIX H
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH;

8) amantanum o0y4yaroumerocss K N3MeHSIOIIUMCS YCJIOBHSM COIMAILHOM
U NPUPOJTHOM Cpelbl:



OCBOEHHE OO0YyYaroIIMMHCS COLIMAJIbHOTO OIbITa, OCHOBHBIX COIMAJIbHBIX
pOJIE, COOTBETCTBYIOIIMX BEAYIIEH NEITEIBHOCTH BO3pacTa, HOPM M IIPABUII
OOIIECTBEHHOTO MOBEACHHUS, (HOPM COIHMAIbHOM JKU3HH B TPYIINAX U COOOIIECTBAX,
B TOM YHCJIE CYIIECTBYIOIINX B BUPTYaJIbHOM IIPOCTPAHCTBE.

METANIPEIMETHBIE PE3YJ/IbTATbBI

MertanpeameTHble pe3yJbTaThl OCBOCHHS MPOrpaMMbl MO HH(OpPMATHKE
OTpaXaroT  OBJIAJICHHE  YHUBEPCAIbHBIMA  y4E€OHBIMU  JIEUCTBHSIMU  —
NIO3HABATEIbHBIMUA, KOMMYHUKATUBHBIMH, PETYJIATUBHBIMU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

Bba3oBble Jiornyeckue AeicTBUA:

yMEHUE ONpEeNeNsaTh MOHATUSA, CO3[aBaTh O0O0OIIEHUs, YyCTaHaBIMBATh
aHaJIOruy, Kiaccu(UIMpoOBaTh, CaMOCTOSTENHHO BBIOMpPATh OCHOBaHUS U
KPUTEPHUH ISl KJacCU(UKAIMU, YCTAaHABIMBATh MPUYMHHO-CJIEJICTBEHHBIE CBSI3H,
CTPOUTH JIOTUYECKHE PACCYKICHHUS, J1eJ1aTh YMO3AKIIOUCHHS (MHIYKTUBHBIE,
JEYKTUBHBIE U IO AaHAJIOTUH) U BBIBO/IbI;

YMEHHE CO3/1aBaTh, MPUMEHITh M MPEeoOpa3OBbIBATh 3HAKH U CHUMBOJIBI,
MOJIENIM ¥ CXEMBI JUIsl peHIeHUs] yUeOHBIX M TO3HABATEIbHBIX 33/1a4;

CaMOCTOATENIbHO BBIOMpATh CHOCOO penieHus: yueOHoOU 3aiayu (CpaBHUBATh
HECKOJIbKO BapHAaHTOB pEIICHMs, BHIOMPATh HamOoJjiee MOAXOIAIUNA C y4ETOM
CaMOCTOATENLHO BBIIEIEHHBIX KPUTEPHUEB).

ba3zoBble uccieaoBarebCcKue 1eHCTBUA:

dbopMyIMpoBaTh BOMPOCH], (UKCHUPYIOIIME pPa3pblB MEXIY peaJbHbIM H
JKEJATeJbHBIM COCTOSIHUEM CUTYyallH, 00bEKTa, U CAMOCTOSTENIbHO yCTaHABINBATh
HCKOMOE U JIAaHHOE;

OLICHUBATh Ha IPUMEHUMOCTh M JOCTOBEPHOCTh HHPOPMALIKIO, TOIYYEHHYIO
B XO/I€ UCCJIeI0BAHNUS;

IIPOrHO3UPOBATh BO3MOXKHOE JaJIbHEIIee pa3BUTUE MPOILIECCOB, COOBITHI U
WX TIOCJIEICTBUSI B AHAJIOTUYHBIX WM CXOJHBIX CUTYyalHUsX, & TAKKE€ BbIABUTAThb
MPEANOI0KEHNS 00 UX PA3BUTUH B HOBBIX YCJIOBHUSIX M KOHTEKCTaX.

Pabora ¢ unpopmaumeii:

BBISIBIIATE JAeUIAT WH(OOPMAIUU, NaHHBIX, HEOOXOAUMBIX IS PEIICHUS
MOCTaBJICHHOM 3aJ]auM;

MPUMEHSITh Pa3IUYHBIE METOJIbl, HHCTPYMEHTHI M 3aIlpOChl MPU TMOUCKE U
orOope HMHPOpPMALMA WM JAaHHBIX M3 HCTOYHUKOB C YYETOM MPEASIOKEHHOU
y4eOHOM 3a/1a4M U 3aJJaHHBIX KPUTEPHUEB;



BbIOMpaTh, aHAIU3UPOBATh, CHUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH
UHGOPMAIUIO PA3IMYHBIX BUAOB U (POPM MpEICTaBICHHUS;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMYy  MpeICTaBICHUS
uHbOpMAIlU W WJUTIOCTPUPOBATH pEIIaeMble 3aJaud HECIOKHBIMH CXEMaMH,
JuarpaMMaMu, MHOM Trpadukoil 1 UX KOMOMHALUSAMY;

OIICHMBATh HAAE&XKHOCTh HMHPOpPMAIMHM TIO KPHUTEPHUSIM, MPEITIOKESHHBIM
y4HUTENeM MWIH CPOPMYITHUPOBAHHBIM CAMOCTOATENBHO;

3¢ (HEeKTUBHO 3aIIOMUHATH U CUCTEMATU3UPOBATH HH(OPMAITHIO.

KoMMyHUKATHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIe TelicTBUS

OO0menue:

CONOCTABJISATh CBOM CYXXJICHUS C CYXKICHUAMH APYTUX YUYaCTHUKOB JIMAJIOTra,
0OHapyKUBaTh Pa3JIMINE U CXOJCTBO MO3UITUH;

MyOJIMYHO TPEACTABIATh PE3YIbTATHI BHIIOJHEHHOTO OMbITA (IKCIIEPUMEHTA,
UCCIIEIOBAHUSI, IPOEKTA);

CaMOCTOSITENIbHO  BbIOMpaTh (QopMaT BBICTYIUIGHHS ¢ Yy4€TOM 3ajad
MpPE3CHTAIMM U OCOOCHHOCTEH ayJIMTOPUU U B COOTBETCTBHUU C HUM COCTABIISATH
YCTHBIE U TUCbMEHHBIE TEKCTHI C UCIIOJIb30BAaHUEM WILTIOCTPATUBHBIX MAaTEPUAIIOB.

CoBMecTHasI 1eSITEJIBHOCTD (COTPYIHHUYECTBO):

MOHUMATh M KCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUILYAIbHOU
paboThl TIPH PEUICHWHW KOHKPETHOW MpOOJEMBbI, B TOM YHCJIE TPH CO3JTaHHUH
MH()OPMAIIMOHHOTO TIPOJIYKTA;

OPUHUMATh 1I€JIb COBMECTHOW MH(OPMAIIMOHHOW NEATEbHOCTU MO cOopy,
o0paboTke, Tmepenaye, Qopmaniu3auuu HUHPOPMAIUU, KOJUIEKTUBHO CTPOUTH
JNEUCTBUA IO €€ MOCTHXKEHMIO: pacIlpeAeiaTh PO, JOTOBApUBATHCA, 00CYKIATh
IPOoLIeCC U Pe3yJIbTaT COBMECTHON PabOTHI;

BBITIOJIHATH CBOIO 4YacTh paboThl ¢ MHpoOpMaiuend uin HHPOPMAIMOHHBIM
NPOJYKTOM, AOCTHUTasi KaueCTBEHHOrO0 pe3yjbTaTa MO CBOEMY HAIpaBICHUIO U
KOOPAUHUPYSI CBOU ACHUCTBUS C APYTUMU YI€HAMU KOMaH/IbI;

OIICHMBATh KA4€CTBO CBOET0 BKJIaJla B 0OIIMI MHGOPMAIIMOHHBIN MPOAYKT 1O
KpUTEPUSIM, CaMOCTOSITEJILHO chopMyIMpPOBaAHHBIM y4aCTHUKaMU
B3aUMO/ICHCTBUS;

CpaBHMBAThb pE3yJIbTaThbl C HCXOJAHOW 3aJadyeid M BKJIAJ KaXIOro 4YiIeHa
KOMaHJIbI B JIOCTIDKCHHE PE3yJIbTaTOB, pa3leisiTh c(epy OTBETCTBEHHOCTH U
MPOSIBISATh TOTOBHOCTH K MPEIOCTABICHUIO OTYETA TIEpE] TPYIIION.

PeryisiTuBHBIE YHHBepCAaJbHbIE YUeOHbIE TeHCTBUA
Camoopranusanus:



BBISIBJISITH B JKU3HEHHBIX M YUEOHBIX CUTyalUsX MpoOJieMbl, Tpelyrolue
peLieHus;

OpHUEHTHPOBATbCA B PA3JIMYHBIX MOAXO0JAaX K NPHUHATHIO pelIeHUu
(MHIMBUAYAJIbHOE MPUHATHE PELICHUM, IPUHATHE PEILICHUI B TPYIIIIE);

CaMOCTOSATENIbHO COCTAaBJATh AJITOPUTM pEIIEHUs 3aJauyd (WM €ro 4acthb),
BBIOMpaTh CIOCO0 pelIeHUsl yueOHOU 3aauu ¢ y4ETOM HUMEIOIIUXCA PECYPCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBaTh IpeajiaraeMble BapHaHThI
pELICHUN;

COCTABJIITh IUIAH JEHCTBHM (IJIaH peaju3aliy HAMEYEHHOIO ajJropuTMa
peuieHus), KOppPEKTUPOBaTh MNPEIIOKEHHBI QITOPUTM C YYETOM IMOJYyYEHHUS
HOBBIX 3HAHHMI 00 U3y4aeMOM OOBEKTE;

Jenatb BBIOOP B YCIOBUAX MPOTUBOPEYMBOM HHpoOpMaluu U Opath
OTBETCTBEHHOCTb 32 PEILICHHUE.

CaMoKkOHTpPOJIb (peduiexcus):

BJIAJIETh CIIOCOOAMHU CAaMOKOHTPOJISl, CAMOMOTHUBALIUU U PEDIICKCUU;

JIaBaTh OLIEHKY CUTYALMH U MIPEeJIaraTh IUIaH €€ N3MEHEHUS;

YUHUTBIBATh KOHTEKCT U MPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh
OpU peuieHMH ydeOHOW 3a7aud, aJanTHpPOBaTh pEIICHWE K MEHSIOMUMCS
00CTOSTEIIECTBAM,;

OOBSACHATh  NPUYMHBI  JOCTHXKEHUS  (HENOCTHKEHHUS)  pe3yJIbTaToB
UH(OPMAIMOHHON I€ITEeIbHOCTH, JaBaTh OLIEHKY IPUOOPETEHHOMY OIBITY, YMETh
HAXOJUTh MTO3UTUBHOE B MIPOU3OIIE/IICH CUTYyalIUU;

BHOCHUTb KOPPEKTUBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENHCTB,
U3MEHUBIIUXCSA CUTYallUl, YCTAHOBJICHHBIX OIINOOK, BOSHUKIIINUX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHUE PE3YJIbTaTa LEIH U YCIOBHIM.

IMOLMOHAIbHBIA HHTEJJIEKT:

CTaBUTbH c€0s1 HA MECTO JPYroro 4ejaoBeKa, IOHMMAaTh MOTHUBBI U HAMEPEHUS
JPyroro.

IlpunsiTue cedst M APyrux:

OCO3HaBaTh HEBO3MOKHOCTb KOHTPOJIMPOBATh BCE BOKPYT AK€ B YCIOBUAX
OTKPBITOTO AOCTYyNA K JTIOOBIM 00bEMaM HHGOPMAIIHH.

INPEJMETHBIE PE3YJIBTATDBI

K xoniy oOydyenus B 7 Kkjacce y oOydaromierocss OyayT c(opMHUpOBaHbI
CIIETYIOIINE YMCHHUS:



MOSICHSITh Ha nmpuMepax CMBICIT MOHATUI «H(pOpMALIUD,
«nHPOPMAIIMOHHBIN  Tpoliece»,  «oOpaboTka  wHPOpMAMKM»,  «XpaHEHUE
uHpOpMaIUNy, «Iepeaada HHPOpMaILUN»;

KOAMPOBaTh H JIEKOAMPOBATH COOOIIEHUS TIO 3aJaHHBIM TpaBUIIAM,
J€MOHCTPHUPOBATh MOHUMAaHNE OCHOBHBIX MPHHIIMIIOB KOAUPOBAHMS WH(OpMALINN
Pa3IMYHON NPUPOJIbI (TEKCTOBOM, TpaduuecKoi, ayinuo);

CpaBHUBAThb JJIMHBI COOOICHUM, 3alMCAHHBIX B Pa3JIMYHbIX aj(aBUTAX,
ONEepUpPOBaTh €IMHULIAMU H3MEpPEeHMs] HH(OPMALMOHHOTO 00BEMA M CKOpPOCTHU
nepenayn JaHHbIX;

OIICHMBATh W CPaBHUBATH pPa3MEPbl TEKCTOBBIX, TpadUUECKHUX, 3BYKOBBIX
(aiinoB u BUACO(DAIIIOB;

NPUBOJUTH TPHUMEPHl COBPEMEHHBIX YCTPOWCTB XpaHEHHs W Tepeaadu
uHGOpMaIH, CPAaBHUBATH UX KOJMYECTBEHHBIC XapaKTEPUCTHKU;

BBIJICJIATh OCHOBHBIEC 3Talbl B UCTOPUM W MOHHUMATh TEHACHIIMU Pa3BUTHS
KOMITBIOTEPOB U MTPOTPAMMHOTO 00ECIIeUEHUS;

MOJIy4aTh ¥ UCIOJIb30BaTh HH(MOPMAITUIO O XapaKTEPUCTUKAX TEPCOHATHLHOTO
KOMIIBIOTEpPA U €ro OCHOBHBIX 3JIEMEHTaxX (IPOLECCOp, ONEpaTHBHAs MaMSATh,
JONTOBPEMEHHAsI TaMATh, YCTPOKWCTBA BBOAA-BBHIBO/IA);

COOTHOCUTH XapaKTEPUCTHKU KOMIIBIOTEPA C 3aJadaMH, PEIIaeMbIMH C €T0
TIOMOIIIBIO;

OpUEHTHUPOBATbCA B HEPApPXUUYECKOM CTPYKType (alIoBOW CHUCTEMBI
(3aruceiBaTh ToOJIHOEe UM (aitma (kartamora), myTh K (ainy (kaTtamory) Io
UMEIOLIEMYCsl ONHMCAaHUIO (ailIoBOM CTPYKTYphl HEKOTOPOTO MH(GOPMAIMOHHOIO
HOCUTEJNSA);

pabotatb ¢ (haiiJIOBOM CHUCTEMON TMEPCOHAIBHOTO KOMIBIOTEpa C
UCTIONB30BaHUEM Tpaduueckoro nHTepdeiica, a MIMEHHO: CO3/1aBaTh, KOMUPOBATH,
nepeMeniaTh, MePEUMEHOBBIBATh, YAANSATh W apXUBHPOBaATh (halibl U KaTallOTH,
UCTIOJIb30BaTh AHTHUBUPYCHYIO IPOTPAMMY;

MPE/ICTABIIATh PE3YJIbTATHI CBOCH ACSATEIBHOCTU B BUJIE CTPYKTYPUPOBAHHBIX
WUTIOCTPUPOBAHHBIX JJOKYMEHTOB, MYyJIbTUMEIUINHBIX TTPE3ECHTAIINN;

uckarb nHpopmaruio B laTepHETE (B TOM UHMCIE, MO KIFOYEBBIM CIOBaM, IO
U300pAKEHNI0), KPUTUYECKH OTHOCUTHCS K HaWJIEHHOM MH(pOpPMAaLMH, OCO3HaBas
OMAaCHOCTh JUISl JIMYHOCTH M OOIecTBa PACIPOCTPAHEHHs] BPEJOHOCHOU
uHGOpPMAIH, B TOM YHCIIE SKCTPEMUCTCKOTO U TEPPOPUCTUIECKOTO XapaKTepa;

TIOHUMATh CTPYKTYPY aJIpeCOB BeO-pecypCcoB;

UCIIOJIb30BaTh COBPEMEHHbBIE CEPBUCHI HHTEPHET-KOMMYHUKAIIHM;

cobmoaaTe TpeOoBaHUS 0€30MaCHOM AIKCIUTyaTallid TEXHUYECKUX CPEJIICTB
UHOOPMAITMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHUH, COONIOAaTh CETEeBOU



ITUKET, 0a30Bble HOPMBI WH(OPMAIMOHHOW STUKHM W TpaBa IMpu padboTe ¢
MPWIOKEHUSIMI Ha JIOOBIX yCTpoiicTBax U B MHTepHeTe, BbIOMpaTh Oe30macHbIe
CTpaTeTuy MOBEJCHUS B CETH;

NPUMEHSATh METOAbl TPOMUIAKTUKYA HETATUBHOTO BIIMSHHUS  CPEJICTB
WHOOPMAITMOHHBIX M KOMMYHHUKAIIMOHHBIX  TEXHOJIOTMH  Ha  3J0pPOBbE
TIOJTE30BATESI.

K konmy oOyuyenuss B 8 kuacce y oOyuwaromierocs OyIyT cpOpMHUpPOBAHBI
CIEAYIOIIUE YMEHUS:

MOSICHAThL HAa  MpUMEpaxX  paziuuvsg  MEXJIy  INO3UIMOHHBIMH U
HEMO3UIIMOHHBIMHU CUCTEMAaMH CUUCIICHUS;

3amuchiBaTh U cpaBHHMBATh Lenble uyuciaa or 0 mo 1024 B pa3nuuHbIX
MO3UIIMOHHBIX CHUCTEMaX CYUCIeHUus (C ocHOBaHUSAMHU 2, 8, 16), BBINOJHATH
apupMeTHIECKUEe OTIEPAINH HAJl HUMU;

pacKpbIBaTh CMBICH TOHSTUM «BBICKA3bIBAHHME», «JIOTUYECKas Omepaius,
«JIOTUYECKOE BBIPAKEHUEY;

3alUChIBATh JIOTHYECKHE BBIPAKEHUS C WCMHOJBb30BAHUEM JIU3BIOHKIIUH,
KOHBIOHKIIMM ¥ OTPHULIAHHUSA, ONPENENsATh MCTUHHOCTH JIOTHYECKUX BBIPAKEHUH,
€CJIM U3BECTHBI 3HAYEHMS] UCTUHHOCTU BXOISIIUX B HErO MEPEMEHHBIX, CTPOUTH
TaOJIUIIBl UICTUHHOCTH JIJISl IOTUYECKUX BBIPAKEHUN;

pPacKpbIBaTh CMBICH MOHATHI «UCIIOJHUTENbY, «aITOPUTM», «IIpOrpamMma,
MOHUMAsI Pa3HUILy MEXIY YHOTpeOJICHUEM 3TUX TEPMUHOB B OOBIJIEHHON peur U B
uH(pOpPMaTHKE;

OTNUCHIBATh AJTOPUTM PEIICHUS 3aJlaud Pa3IMYHBIMU CIIOCO0AMHU, B TOM
4ucIie B BUAE OJOK-CXEMBbI;

COCTAaBJISITh, BBITIOJNHATh BPYYHYIO U Ha KOMITBIOTEPE HECIIOKHBIE AITOPUTMBI
C HCIOJb30BAaHUEM BETBICHHM M IUKIOB JJis YIPABICHHUS HCIOIHUTEISIMU,
takuMu kak Pobot, Uepemnamika, UepTEKHUK;

UCIIOJIb30BaTh KOHCTAHThl U TEPEMEHHBIE PA3IUYHBIX TUIOB (YUCIOBBIX,
JIOTUYECKUX, CUMBOJIbHBIX), @ TaKXKe COJACPKAIIME UX BBIPaKEHUsS, UCIO0JIb30BATh
orepaTop MpUCBauBaHMUS;

UCIIOJIb30BaTh MPHU pa3pabdOTKe MporpamMM JIOTUYECKHE 3HAYEHUs, Orepaluu
U BBIPAKEHUS C HUMH;

aHaJIM3UPOBATh MPEJI0KEHHBIE aITOPUTMBI, B TOM YUCJE ONPEAEISITh, KAaKhe
pe3yJbTaThl BO3MOKHBI MPU 3aJJaHHOM MHOKECTBE UCXOJIHBIX 3HAUCHHUII;

co3llaBaTh U OTJAXUBaTh MPOrpaMMbl Ha  OJHOM U3  SI3BIKOB
nporpammupoBanusi  (Python, C++, [Ilackanb, Java, C#, IlIkonbHbli
AnroputMudeckuii S3bIK), peaNn3yIoNlUe HECI0XKHBbIE alrOpUTMbl 00paOOTKU



YUCJIOBBIX JAHHBIX C MCHOJB30BAHMEM LHMKJIOB W BETBICHUN, B TOM YMHCIIE
peanusyronme MpoBEepKy AEIMMOCTHA OJHOTO LIEJIOr0 YKCIIA Ha APYroe, MPOBEPKY
HaATYpaJIbHOTO YKCJIa Ha MIPOCTOTY, BBIJACICHUS (P U3 HATYPATBLHOTO YUCIIA.

K xonmy oOydyenuss B 9 kiacce y oOydaromerocs OyIyT CQOPMUPOBAHBI
CHEAYIOIINE YMEHUS:

pa3OuBaTh 3aJaud HA MOJ3aJlauyd, COCTAaBIATh, BBINOJIHSATH BPYYHYIO U Ha
KOMITBIOTEPE HECJIOXKHBIC AJITOPUTMBI C UCIOJIL30BAHUEM BETBIICHHH, IUKJIOB U
BCIIOMOTATEJIbHBIX aJTOPUTMOB ISl YIPaBJICHUS HUCIIOJTHUTEISIMU, TaKUMHU Kak
Po6Got, Uepenanika, UepTéxHUK;

COCTaBJISITh M OTJAXUBATH MPOTrPaMMbI, pPEaJU3yIOIIUE TUTIOBbIE AJITOPUTMBbI
00pabOTKM YHCIOBBIX TOCIEIOBATEIHHOCTEH WM OJHOMEPHBIX YHCIOBBIX
MAacCUBOB (TTOMCK MaKCUMYMOB, MUHUMYMOB, CYMMBbI WJIM KOJTUYECTBA JIEMEHTOB
C 3aJlaHHBIMH CBOWCTBaMH) Ha OJHOM U3 SI3BIKOB MporpammupoBanus (Python,
C++, [Tackansp, Java, C#, llIkonbHbI ANTOPUTMUYECKUN S3BIK);

pacKpbIBaTh CMBICT TOHATHH «MOJEIbY», «MOICIUPOBAHUEY», OIMPEIALIATh
BUJIBI MOJEJICH, OLICHUBATh aJICKBATHOCTh MOJICIA MOJEITUPYEMOMY OOBEKTY U
LEJISIM MOJIETTUPOBAHUS;

UCIIOJIb30BaTh Tpadbl U JIEPEBbS IJIsi MOJCIMPOBAHUS CHCTEM CETEBOU U
UEPAPXUIECKON CTPYKTYPBHI, HAXOUTh KpaTYalImii myTh B Tpade;

BEIOWPATH CIIOCO0 MPEACTABICHUS JAHHBIX B COOTBETCTBUH C MOCTABICHHOMN
3amayed  (TaOnuIpbl, CXeMmbl, TrpaduKd, JUarpaMMbl) C  HCIIOJIb30BAaHUEM
COOTBETCTBYIOIIUX MPOrPAMMHBIX CPEICTB 00paOOTKH JTaHHBIX;

UCIIOIb30BaTh  JJIEKTPOHHBIC TaONMIBI IS  00pabOTKH, aHauu3a W
BU3YalIM3allMM YHWCIOBBIX JaHHBIX, B TOM UHCJIE C BBIJIEJICHUEM JUana3oHa
TaOJIUIIBI U YTIOPSA0YMBAHUEM (COPTUPOBKOM) €r0 AIEMEHTOB;

CO3/1aBaTh U MPUMEHSTH B DJIEKTPOHHBIX TaOIUIaX (GOPMYIIBI IJIsi PACYETOB C
WCIIOJIb30BAaHUEM BCTPOCHHBIX apupMeTHdecKux (QYHKIUN (CyMMHpOBaHUE U
oICY€T 3HAYEHUH, OTBEUAIOIIHNX 33IaHHOMY YCJIOBHIO, CpeIHEe apu(hMEeTUIECKOE,
MMOMCK  MaKCMMaJIbHOTO M MHHUMQJIBHOTO  3HA4YE€HHUs),  aOCOIIOTHOM,
OTHOCUTEJILHOM, CMEIIaHHOMW aJIpecalliy;

UCIIOJIb30BaTh JJIEKTPOHHBIE TAOIMIIBI JUIsI YMUCICHHOTO MOJICIUPOBAHUS B
MPOCTHIX 33/1a4ax U3 Pa3HbIX MPEAMETHBIX 00JIacTeH;

UCIIOIb30BaTh ~ COBPEMEHHBIE  MHTEPHET-CEPBUCHL (B TOM  YHCIIE
KOMMYHUKAIIIOHHBIE ~CEPBUCHI, OOJAYHbIC XpAHWIMINA JJTAHHBIX, OHJIAWH-
nporpaMmbl  (TEKCTOBBIE W TpadUYeCKUe pPEIaKTOphI, Cpeabl pa3paboTkw)) B
y4eOHOM ¥ MOBCEIHEBHOW JI€ATEIbHOCTH;



NPUBOJUTH TIPUMEPHI HCIOJNB30BaHUA TE€OMH(DOPMAIMOHHBIX CEPBUCOB,
CEPBUCOB TOCYIAapCTBEHHBIX YCIYyT, 00pa30BaTENbHBIX CepBHCOB HMHTEepHETa B
y4eOHOM 1 MOBCEIHEBHOU JIEATEIIbHOCTH;

UCIIOJIb30BaTh  pa3JIMYHble  CpPEACTBAa  3aIMTBl  OT  BPEJAOHOCHOIO
OpPOrpaMMHOr0 OOecredyeHus, 3aluIlaTh MEePCOHAIBbHYI0O HMHPOPMALUIO OT
HECAaHKIIMOHUPOBAHHOTO JIOCTYIA U €ro MOCJIEICTBUM (pa3rialieHus, MOJAMEHBDI,
yTpaTbl JaHHBIX) C YYETOM OCHOBHBIX TEXHOJOTMYECKUX ¢  COLHUAIBHO-
NICUXOJIOTUYECKUX  aCIEKTOB  UCIONb30BaHUs ceth  MHTepHer  (cereBas
AHOHUMHOCTb, IIU(PPOBOH CJIE/, AyTEHTUYHOCTh CYOBEKTOB U PECYPCOB, OMIACHOCTh
BPEJIOHOCHOTO KOJ1a);

pacro3HaBaTh MONBITKUA U MPEAYNPEKIaTh BOBICUCHHUE CE€0sl U OKPYKAIOIIUX
B JIECTPYKTUBHBIE U KpUMHHaIbHBIE ()OPMBI CETEBOM aKTUBHOCTU (B TOM YHUCIIE
K1OepOyJUIMHT, (PULLIUHT).
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HanmenoBanue
pa3aesioB u TeM
MPOrpaMMbI

KoaunuecTBo 4acoB

Bcero
padoThbI

KoHTpoJabHbIe

JuiekTpOoHHbBIE (UG pPOBbIE)
o0pa3oBaTe/bHbIE PeCypChl

Pa3znea 1. Teoperuueckue 0CHOBbI MH(POPMATUKH

1.1 CucTeMbl CUHUCIIEHUS 6 bubmorexa LHOK
' https://m.edsoo.ru/7f418516
12 DNeMEeHThI 6 bubnmoreka [JOK
' MaTEMATUYECKON JTOTUKU https://m.edsoo.ru/7f418516
Hroro no pazneny 12

Paznen 2. Anroput™Mbl 1 NIPpOrpaMMHpPOBaHNe

Wcnomuurenu n

21 AITOPUTMBI. 10 bubmmoreka [JOK
' AJITOpUTMUYECKUE https://m.edsoo.ru/7f418516
KOHCTPYKLHH
29 SI3bIK 9 bu6nuoreka [JOK
' MPOTrPaMMHUPOBAHHUS https://m.edsoo.ru/7f418516
bu6nuoreka [JOK
2. A 2
3 HAJIHS QIrOpHTMOB https://m.edsoo.ru/7f418516
Hroro no pazneny 21
PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO 34

YACOB I10 [TPOTPAMME



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

9 KJIACC

Ne
n/
n

HanmenoBanue
pa3ae/ioB H TeM
MPOrpamMmmMbl

KoanuyecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThbI

JuexkTpoHHbIe (HU(pOBBIEL)
o0pa3oBaTe/bHbIE PeCypChl

Pasznea 1. lludposasi rpaMoTHOCTH

T'nobGanbHas ceThb

11 WHuTepuer u crpateruu 3 bu6muoreka [IOK
' 0€30I1aCHOTO https://m.edsoo.ru/7f41a7d0
IIOBEICHUA B HEU
Pa6ora B
1.2 UH(POPMALMOHHOM 3 Bubmorexa LIOK
) pMatt https://m.edsoo.ru/7f41a7d0
MIPOCTPAHCTBE
Hroro no paszneny 6

Pa3znen 2. Teoperuueckue 0CHOBbI MH(POPMATUKH

21 MopenupoBaHnue Kak g | bubnuoreka [IOK
' METOJ ITI03HAHUA https://m.edsoo.ru/7f41a7d0
Hroro no pazneny 8
Pa3znen 3. AllroputMbl M IpOorpaMMHUpPOBaHKE
PazpaboTtka
3.1 AJITOPUTMOB U 6 1 bubmorexa HOK
' p https://m.edsoo.ru/7f41a7d0
nporpamm
bubnuoreka [JOK
3.2 Yy 2
fpasJieHue https://m.edsoo.ru/7f41a7d0
Hroro no pazaeny 8



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

Paznen 4. UndopmManmoHHble TEXHOJIOTUH

41 ONEKTPOHHBIE 10 bubnuoreka [IOK
TaOJIUIIBI https://m.edsoo.ru/7f41a7d0
HNudopmanmoHHbie

49 TEXHOJIOTHH B 1 bubmuorexa [JOK
COBPEMEHHOM https://m.edsoo.ru/7f41a7d0
oOuiecTBe

Hroro no pasaeny 11
PesepBHOE BpeMmst 1

OBUIEE KOJIMYECTBO 34
YACOB I10 [TPOT'PAMME



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




IHOYPOYHOE INVTAHUPOBAHUE
7 KIIACC

KoummuecTBo yacos DJIeKTpPOHHbIE I (PPOBBIE
o0pa3oBaTe/ibHbIE

pecypchbl

Ne
/o

Tema ypoka
yp KonTposabHbie

Bcero
padoThI

Komnsrorep —
YHUBEPCAITBLHOE
BBIYHUCITUTEIILHOE
YCTPOWCTBO,
paboraroriee mo bubnmoreka [JOK
porpaMmme. https://m.edsoo.ru/8al1521d2

Texunka
0€30IaCHOCTH U
npaBuiia paboThI
Ha KOMIIBIOTEPE

Uctopus n

COBPEMEHHBIC
bu6mmorekxa [JOK

1
TCHICHINH https://m.edsoo.ru/8al523ee

pa3BUTHUA
KOMITBIOTEPOB

[Iporpammuoe
obecnieueHue
KOMIIBIOTEPA.

I[IpaBoBas 1 bu6nuorexa [IOK

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

OXpaHa
porpamMm U
JTAHHBIX



https://m.edsoo.ru/8a1521d2
https://m.edsoo.ru/8a1523ee
https://m.edsoo.ru/8a152826

Daiinpl 1 TanKw.

OcHOBHBIE
— bu6mmoreka [JOK
% https://m.edsoo.ru/8al52a74
dbaitnamu u
ManKamMmu
ApxuBanus
JIAaHHBIX.
Hcnons3oBanue bubmorexa HOK
https://m.edsoo.ru/8al52cfe
porpamMm-
apXHUBaTOpPOB
KomneroTepubie
BHUPYCHI U bubnuoreka [IOK
aHTUBUPYCHEIE https://m.edsoo.ru/8al52{74
porpaMMbl
KomneroTepubie
cetu. [lonck bu6mmoreka [JOK

uHpOpMalnU B
cetu MHTEpHET

https://m.edsoo.ru/8al153244

CepBucel
WHTEPHET-
KOMMYHUKAaIUH.

CeTeBOM DTHKET.

Crparerun
0e30I1acHOro
IIOBCACHUA B
Nurtepuere

bu6mmoreka [JOK
https://m.edsoo.ru/8a153460

Nudopmanus u
JTaHHbIE

bubmuoreka [{OK
https://m.edsoo.ru/8a161966



https://m.edsoo.ru/8a152a74
https://m.edsoo.ru/8a152cfe
https://m.edsoo.ru/8a152f74
https://m.edsoo.ru/8a153244
https://m.edsoo.ru/8a153460
https://m.edsoo.ru/8a161966

10

Nudopmannons
bI€ TIPOLIECCHI

bubmuoreka [JOK
https://m.edsoo.ru/8al61e2a

11

PasznooOpasue
SI3BIKOB U
angaBUTOB.
EcrecTBennsle
dhopmasbHBIC
SI3BIKA

bu6mmorexa [JOK
https://m.edsoo.ru/8al61fec

12

JIBOMYHBII
andasur.
[IpeobpazoBanue
00010
andasura K
JIBOMYHOMY

bu6mmorekxa [IOK
https://m.edsoo.ru/8a162186

13

[IpencraBnenue
JIaHHBIX B
KOMITBIOTEPE KaK
TEKCTOB B
JBONYHOM
anpaBuTe

bu6mmorekxa [JOK
https://m.edsoo.ru/8a162316

14

Enuanner
U3MEPEHUS
uHpOpPMaLIUU U
CKOpOCTH
nepenayn
JTAaHHBIX

bubmuoreka [{OK
https://m.edsoo.ru/8a16249c¢



https://m.edsoo.ru/8a161e2a
https://m.edsoo.ru/8a161fec
https://m.edsoo.ru/8a162186
https://m.edsoo.ru/8a162316
https://m.edsoo.ru/8a16249c

15

Konuposanue
TEKCTOB.
PaBHOMepHBIE U
HEPABHOMEPHBIE
KO/IbI

bu6mmoreka [JOK
https://m.edsoo.ru/8al62510

16

JlexoaupoBaHue
COOOIIIEHUT.
Nudopmannonn
BIlf 00BEM TEKCTA

17

Hudposoe
Npe/CTaBICHUE

HCIIPCPBIBHBIX
JaHHBIX

bu6mmorekxa [IOK
https://m.edsoo.ru/8a162848

18

Konunposanue
nBsera. Orenka
nH(pOPMAITMOHHO
ro o0séma
rpadu4ecKux
JAHHBIX JIJIS
pacTpoBoro
U300paKEeHUS

bu6mmorekxa [JOK
https://m.edsoo.ru/8al1629¢ec

19

KonupoBanue
3ByKa

bu6mmoreka [JOK
https://m.edsoo.ru/8al162b72

20

Pe3epBHbIil ypok
«KoHTponbHas
pabota o Teme
"[IpencraBnenue
uHpopmanuu'"»

bu6mmorekxa [JOK
https://m.edsoo.ru/8a162d02



https://m.edsoo.ru/8a1625f0
https://m.edsoo.ru/8a162848
https://m.edsoo.ru/8a1629ec
https://m.edsoo.ru/8a162b72
https://m.edsoo.ru/8a162d02

21

TexcToBBIE
JIOKYMEHTBI, UX
BBOJ U
pEIaKTUPOBAaHKUE
B TEKCTOBOM
npoueccope

bu6mmorekxa [JOK
https://m.edsoo.ru/8al62¢e7¢e

22

dopmaTUPOBAHU
€ TEeKCTOBBIX
JIOKYMEHTOB

bu6mmoreka [JOK
https://m.edsoo.ru/8al 62fe6

23

[TapameTpsl
CTpaHHIIBI.
Crmcku u
TaOIUIIBL

bu6mmorekxa [IOK
https://m.edsoo.ru/8a1632d4

24

BcraBka
HETEKCTOBBIX
00BLEKTOB B
TEKCTOBEIE
JIOKYMEHTBI

bu6mmoreka [JOK
https://m.edsoo.ru/8a1632d4

25

HNuTtennexktyanbH
bI€ BOBMOKHOCTH
COBPEMEHHBIX
cUCTEM
00paboTku
TEKCTOB

26

O06o0ueHue u
cucTeMaTH3anus
3HAHUH T10 TEME
«TekcToBBIC

bubmuoreka [{OK
https://m.edsoo.ru/8a1635¢c2



https://m.edsoo.ru/8a162e7e
https://m.edsoo.ru/8a162fe6
https://m.edsoo.ru/8a1632d4
https://m.edsoo.ru/8a1632d4
https://m.edsoo.ru/8a1635c2

JOKYMCHTED>

27

I'paduyeckuit
penaxTop.
PactpoBrie
PUCYHKH

bubmuoreka [JOK
https://m.edsoo.ru/8a163874

28

Omneparuu
pEeIaKTHPOBAHUS
rpaguIecKux
00BEKTOB

bu6mmorexa [JOK
https://m.edsoo.ru/8a1639d2

29

Bekropnas
rpaduka

bu6mmorexa [JOK
https://m.edsoo.ru/8a163b30

30

O6o0uieHue u
cucTeMaTtu3anus
3HAHUM 10 TEME
«KomnrerorepHas
rpadukay.
[IpoBepounas
pabora /
Bceepocculickas
MIpOBEPOYHAs
pabota

bubmuoreka [JOK
https://m.edsoo.ru/8al16404e



https://m.edsoo.ru/8a163874
https://m.edsoo.ru/8a1639d2
https://m.edsoo.ru/8a163b30
https://m.edsoo.ru/8a16404e

31

Pe3epBHbIit ypoK.
O06001IeHNE U
CHUCTeMaTH3aIus
3HaHUH /
Bcepocculickas
MIPOBEPOYHAs
pabota

bu6mmoreka [JOK
https://m.edsoo.ru/8a164828

32

Iloxroroska
MYJIBTUMEIUNHBI
X TIpE3eHTalUN

bu6mmoreka [JOK
https://m.edsoo.ru/8al642c4

33

JlobGaBieHue Ha
clain
ayJTMOBU3yallbHbI
X JIaHHBIX,
aHUMAaIlUH 1
THIEPCCHUTOK

bu6mmoreka [JOK
https://m.edsoo.ru/8al164472

34

O6o06mmenue u
cUcTEMAaTH3aIs
3HAHUU TI0 TEME
«MynbTUMEIHITH
BIE
MPE3EHTALII

bu6mmoreka [JOK
https://m.edsoo.ru/8a164652

OBIIEE KOJIMYECTBO
YACOB 110
[NPOTPAMME

34



https://m.edsoo.ru/8a164828
https://m.edsoo.ru/8a1642c4
https://m.edsoo.ru/8a164472
https://m.edsoo.ru/8a164652

8 KJIACC

Kosim4ecTBO 4acoB JIeKTPOHHBIE
Ne ndpoBbIie
Tema ypoka K unp
n/n Beero OHTPOJIbLHbIE o0pa3oBaTebHbIC
paﬁOTbI pecypc])l

Heno3umnmmonurie

1 TTO3UITHOHHBIC | bu6mmorexa [IOK

CHUCTEMBI https://m.edsoo.ru/8al1649e0

CUHCJIEHUS

PazBepnyTtas

(hopa samcH 1 bu6mmoreka [IOK

p https://m.edsoo.ru/8al64ba2

quciaa

JBonuHast

cucTeMa

CUHCJICHUS.

Apudmerndeckue | bubnnorexka HOK

olepanuy B https://m.edsoo.ru/8a164d96

IBOUYHOM

CUCTEME

CUHCJIEHUS

BocbemepuuHas

ccTeMa 1 bu6nmoreka [IOK
https://m.edsoo.ru/8a165296

CUHCIIEHUS

[llecTHanuarepuy

T 1 bu6mmoreka [IOK
https://m.edsoo.ru/8al16549¢

CUHCIIEHUS



https://m.edsoo.ru/8a1649e0
https://m.edsoo.ru/8a164ba2
https://m.edsoo.ru/8a164d96
https://m.edsoo.ru/8a165296
https://m.edsoo.ru/8a16549e

O00011eHEe 1
CHCTEMaTHU3aIN

. bubmmoreka [JOK
6 3HAHUHU I10 TEME
https://m.edsoo.ru/8al6564c¢
«CHucteMsbl
CUHCIICHUS
. Jlornueckue bubmuoreka [JOK
BbICKAa3bIBAaHUS https://m.edsoo.ru/8al657fa
Jlornueckue
8 OIeparuu «u» bubmorexa HOK
patl ’ https://m.edsoo.ru/8a165b56
CUIIN, «HEY
Omnpenenenue
9 HCTUHHOCTH bubmuorexa [JOK
COCTaBHOI'O https://m.edsoo.ru/8al165¢f0
BBICKA3EIBaHUA
Ta0mums!
10 t
UCTUHHOCTH
1 Jlornueckue bubmmoteka [JOK
3JICMEHTBI https://m.edsoo.ru/8al65e¢94
KonTposnbnas
pabora 1o Teme
12 «DNIeMEHTHI bubmorexa LHOK
. https://m.edsoo.ru/8a178c38
MaTeMaTUIECKON
JIOTUKW
TToustue
13 aJaropurTMma. bubnnorexka [HOK
Hcnonuurenn https://m.edsoo.ru/8a17949¢

aJITOPUTMOB



https://m.edsoo.ru/8a16564c
https://m.edsoo.ru/8a1657fa
https://m.edsoo.ru/8a165b56
https://m.edsoo.ru/8a165cf0
https://m.edsoo.ru/8a165e94
https://m.edsoo.ru/8a178c38
https://m.edsoo.ru/8a17949e

14

CBoiicTBa
ajropuTMa.
Crioco0BI 3amnucu
anroputMa

bu6mmorexa [IOK

https://m.edsoo.ru/8a179606

15

AnroputMuyecKas
KOHCTPYKIIHS
«CIIEZIOBAHUE.
JIunenHbIi
AJITOPUTM

16

AJroputT™MuYECKas
KOHCTPYKLIHS
«BETBJICHUEY:
IIOJIHAS U
HenosHas GopMbl

17

AnropurMudeckas
KOHCTPYKLIHUS
«TIOBTOPEHUE

bu6nmoreka [IOK

https://m.edsoo.ru/8a17998a

18

®dopmainbHOE
HCIIOJIHEHUE
ajaropurma

bu6nmoreka [IOK

https://m.edsoo.ru/8al79aac

19

Pa3zpabotka
HECIIOKHBIX
QJITOPUTMOB C
UCTIOJIb30BAHUEM
LUKJIOB IS
yTIpaBJICHUS
(hopMaIbHBIMU
WCTIOJTHUTEISIMA

bubnuoreka [JOK

https://m.edsoo.ru/8al79¢lc



https://m.edsoo.ru/8a179606
https://m.edsoo.ru/8a17998a
https://m.edsoo.ru/8a179aac
https://m.edsoo.ru/8a179e1c

20

Pa3zpabotka
HECJIOKHBIX
aJITOPUTMOB C
WCIIOIb30BAHUEM
LUKJIOB U
BETBJICHUU IS
YIIPaBJICHHS
(hopMaTbHBIMU
WCTIOTHUTEIISIMHU

bu6nmoreka [IOK
https://m.edsoo.ru/8al79%¢lc

21

Brinmonnenue
aJrOpUTMOB

bubmuoreka [JOK
https://m.edsoo.ru/8al7a06a

22

O06o0611IEHNE U
CHCTEMaTH3aLus
3HAHUU I10 TEME
«HcnomauTenn u
AJITOPUTMBIL.
AJTOpUTMUYECKU
€ KOHCTPYKITUNY

bubmmorexa [JOK
https://m.edsoo.ru/8al7al8c

23

SI3BIK
MpOrpaMMUPOBaH
ns1. Cucrema
MIPOTPpaMMUPOBAH
us

24

IIepemeHnHble.
Omnepatop
MIpUCBanBaHUs

25

IIporpammupoBax
e TMHEHHBIX
aJrOpUTMOB



https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a17a06a
https://m.edsoo.ru/8a17a18c

26

Pa3zpabotka
pOTpamMM,
coJiepKaIux
orepaTop
BETBIICHUS

27

Jwnanoropas
OTJIaJIKa
MpOrpaMm

28

[uka ¢ ycnoBueM

29

IMukin ¢
MEPEMEHHOMN

bubnuoreka [JOK
https://m.edsoo.ru/8al 7ac4a

30

O6pabotka
CHUMBOJIBHBIX
JaHHBIX

bubmmoreka [JOK
https://m.edsoo.ru/8al7ad6¢

31

O06o00611IEHE U
cucTeMarusanus
3HAHUM 110 TEME
«S13BIK
MPOTrpaMMUPOBAH
ns» [IpoBepounas
pabora /
Bceepoccuiickas
MIPOBEPOYHAs
pabota

bubnuoreka [JOK
https://m.edsoo.ru/8al7ae8e



https://m.edsoo.ru/8a17ac4a
https://m.edsoo.ru/8a17ad6c
https://m.edsoo.ru/8a17ae8e

32

Pe3epBHbIii ypok.
O0001eHue 1
cucTeMaTu3anus
3HaHUN U YMEHUI
10 Kypcy
nHpOpMATUKH §
KJacca /
Bcepoccutickas
MIPOBEpPOYHAas
paborta

bubnmoreka [IOK

https://m.edsoo.ru/8al17b456

33

Ananuz
AJITOPUTMOB.
Omnpenenenue
BO3MOKHBIX
pe3yabTaTOB
paboThl
anropuTMa mpu
3aJaHHOM
MHOKECTBE
BXO/HBIX JTaHHBIX

bu6mmoreka [IOK

https://m.edsoo.ru/8al 7afa6

34

Amnanuz
AITOPUTMOB.
Ornpenenenue
BO3MOXKHBIX
BXOJHBIX JTAHHBIX,
MIPUBOIANINX K
JTAHHOMY
pe3yabTaTy



https://m.edsoo.ru/8a17b456
https://m.edsoo.ru/8a17afa6

OBUIEE KOJIMYECTBO
YACOB I10
[TPOTPAMME

34




9 KJIACC

KoanuecTBo 4acoB

DJIeKTpPOHHbIE N (ppoBbIE

Ne
o/ Tema ypoxa KoHTpoIbHEIe o0pa3oBaTejbHbIE
Beero padoThI pecypebt

I'moGanpHas cethb
Nurepner. IP-

1 afpeca y31oB 1 bu6mmoreka [JOK
E ) https://m.edsoo.ru/8al 7b578

OJIBIIINE

JIaHHBIE

) WNudopmannonHa ) bubnuoreka [IOK
s1 0€30I1aCHOCTD https://m.edsoo.ru/8al17b690
Vyer noustusa 00
nH(pOPMAITMOHHO
1 6e30macHOCTH
P CO3JaHUH

3 KOMILIEKCHBIX 1 Bubmorexa OK

b https://m.edsoo.ru/8al7b7bc

nH(MOPMAIIMOHH
BIX 0OBEKTOB B
BHUJIE BEO-
CTpPaHHII
Bunsr Bu6 OK

4 JIeSITEIIHHOCTH B 1 nommoteka 1

cetu HTEpHET

https://m.edsoo.ru/8al7b8e8



https://m.edsoo.ru/8a17b578
https://m.edsoo.ru/8a17b690
https://m.edsoo.ru/8a17b7bc
https://m.edsoo.ru/8a17b8e8

Obnaunble
TEXHOJIOTHH.
Hcnons3zoBanue
OHJaiH-opuca
JUIs pa3paboTKU
JOKYMEHTOB

bu6mmorekxa [JOK
https://m.edsoo.ru/8al7bale

O060011IEeHNE U
CHCTEMaTH3aIIHs
3HAHUM 110
TeMaM
«I'moGanbHas
cetb MIHTEpHET N
CTpaTeruu
0e30I1acHOTO
ITOBEJICHUS B
Hely, «Paborta B
MH(POPMALIMOHHO
M TIPOCTPAHCTBE

bu6mmoreka [JOK
https://m.edsoo.ru/8al7bb36

Monenu u

MOJIETTUPOBAHUE. bu6mmorekxa [JOK
Knaccudukanuu https://m.edsoo.ru/8al 7be06
Mojienen

Tabauunbie bubmuoreka [JOK
MOJICIIH https://m.edsoo.ru/8al7c04a
Pa3paborka

OTHOTAOJIMYHOMI

0a3el JaHHBIX.
CocTraBiienue
3ampocoB K 0aze



https://m.edsoo.ru/8a17ba1e
https://m.edsoo.ru/8a17bb36
https://m.edsoo.ru/8a17be06
https://m.edsoo.ru/8a17c04a

JaHHBIX

10

I'pad. Becoras
Marpwuiia rpada.
JnvHa mytu
MEXKITY
BEpIIMHAMU
rpada.
Brruucnenune
KOJIMYECTBa
MyTeu B
HAIpPaBJIEHHOM
AIMKINYeCKOM

rpage

11

epeso.
ITepebop
BapHaHTOB C
MIOMOILBIO
JiepeBa

12

MateMmaTn4ecko
e
MOJEJIUPOBAHUE

bu6mmoreka [IOK
https://m.edsoo.ru/8al7¢392

13

Dranel
KOMITBIOTEPHOTO
MOJICTTUPOBAHUS

bubmuoreka [JOK
https://m.edsoo.ru/8al7c4aa



https://m.edsoo.ru/8a17c392
https://m.edsoo.ru/8a17c4aa

14

O0001IeHNE U
cUcTeMaTH3alus
3HaHUM.
KonTponbHas
pabota o Teme
«MopenupoBanu
€ KaK METOJ{
MO3HAHUS

but6mmorekxa [JOK
https://m.edsoo.ru/8al7c9c8

15

Pa3ouenue
3a7a4M Ha
I10J13a1aYH.
CocraBiecHue
QJITOPUTMOB H
porpamm ¢
HCI0JIb30BaHUEM
BETBJICHUH,
LIUKJIOB U
BCIIOMOTaTEIbHBI
X allTOPUTMOB

bu6mmorexa [JOK
https://m.edsoo.ru/8al7cb12

16

OnHoMepHbIe
MAaCCHBBI

bu6mmoreka [JOK
https://m.edsoo.ru/8al7cc3e

17

Tumnossie
aJITOPUTMBI
00paboTKu
MacCUBOB

bubmuoreka [JOK
https://m.edsoo.ru/8al7cd60

18

CoptupoBka
MaccuBa

19

Oo6paboTka

IIOTOKAa JaHHBIX

bu6mmoreka [JOK
https://m.edsoo.ru/8al17d01c



https://m.edsoo.ru/8a17c9c8
https://m.edsoo.ru/8a17cb12
https://m.edsoo.ru/8a17cc3e
https://m.edsoo.ru/8a17cd60
https://m.edsoo.ru/8a17d01c

20

O0001IeHNE U
cUcTeMaTH3alus
3HAaHUU.
KonTponbHas
pabota o Teme
«Pa3paboTka
JITOPUTMOB U
IPOTPaMM»

but6mmorekxa [JOK
https://m.edsoo.ru/8al7dl1ca

21

VYmpasnenue.
Curnadn.
OOpatHasi CBSI3b

bu6mmoreka [JOK
https://m.edsoo.ru/8al7d4d6

22

PoGotusupoBanu
bI€ CUCTEMBI

bu6mmoreka [JOK
https://m.edsoo.ru/8al17d602

23

DJIEKTPOHHBIE
TaOJMIbl. TUIIBI
JTaHHBIX B
sTueKax
JJIEKTPOHHOM
TaOIULIBL

bu6mmoreka [JOK
https://m.edsoo.ru/8a17d710

24

PenaktupoBanue
"
dbopmaTtupoBaHU
e Ta0IuIg

bu6mmorekxa [JOK
https://m.edsoo.ru/8al17d832

25

BcTpoennbie
GyHKIUHN 1715
MOKCKa
MaKCUMyMa,
MUHUMYMa,
CYMMBI U

bu6mmoreka [JOK
https://m.edsoo.ru/8a17d990



https://m.edsoo.ru/8a17d1ca
https://m.edsoo.ru/8a17d4d6
https://m.edsoo.ru/8a17d602
https://m.edsoo.ru/8a17d710
https://m.edsoo.ru/8a17d832
https://m.edsoo.ru/8a17d990

CpeIHero
apupMETHIECKOT
0

CoptupoBka u

bunsTparnus
2% AHHBIX B bu6mmoreka [JOK
https://m.edsoo.ru/8a17db70
BBIJICIICHHOM
Jhamna3oHe
[Toctpoenue
Juarpamm u
27 FpaduKoB B bu6mmoreka [JOK
https://m.edsoo.ru/8al7¢08e
AIEKTPOHHBIX
TabIMIax
OrtHocUTENbHAS,

)3 a0COJIIOTHAS U bu6mmorexa [JOK
CMEUIaHHas https://m.edsoo.ru/8al7e2b4
aapecarms
VYcnoBHbIe

29 BBIYMCJICHHS B bubmuorexa [JOK
DJIEKTPOHHBIX https://m.edsoo.ru/8al7e6ba
TabIUIax
Obpadoria bu6mmoreka [JOK

30 OOJIBIIINX

HAaOOPOB JaHHBIX

https://m.edsoo.ru/8al7e87¢c



https://m.edsoo.ru/8a17db70
https://m.edsoo.ru/8a17e08e
https://m.edsoo.ru/8a17e2b4
https://m.edsoo.ru/8a17e6ba
https://m.edsoo.ru/8a17e87c

31

YucnaeHHoe
MOJICTTUPOBAHUE
B AJICKTPOHHBIX
TabauIax

bu6mmoreka [{OK
https://m.edsoo.ru/8al7eaca

32

O06001IeHne 1
CHCTEMAaTH3alHs
3HAHWM 10 TEME
«DNEeKTPOHHBIE
TaOIULIB»

bu6mmoreka [IOK
https://m.edsoo.ru/8al7ec3c

33

Pons
nH(pOpMaITMOHH
BIX TEXHOJIOTUH B
pa3BUTUU
SKOHOMHKH
MUpa, CTPAHHI,
peruona

bu6mmorekxa [JOK
https://m.edsoo.ru/8al7ed54

34

Pe3sepBHbIii ypoK.
O60061meHue u
CHCTEMaTHU3aLHs.
Hrorosoe
MMOBTOPEHHE

bubnuoreka [{OK
https://m.edsoo.ru/8al7eebc¢

OBILEE KOJIMYECTBO
YACOB 110
[NPOTPAMME

34



https://m.edsoo.ru/8a17eaca
https://m.edsoo.ru/8a17ec3c
https://m.edsoo.ru/8a17ed54
https://m.edsoo.ru/8a17ee6c




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOMH OBPA30BATEJILHOM ITPOT'PAMMBI

7 KIIACC
Kon
nposep . .
IIpoBepsiemble NpeAMeTHBIE Pe3yJbTAaThl 0CBOCHHs OCHOBHOM 00pa3oBaTe1bHOI
s1eMOro
NMPOrpaMMbl OCHOBHOTO 00111ero 00pa30BaHuUs
pe3yJb
TaTa
1 ITo Teme «LludpoBas rpaMOTHOCTH
[losicHAT, Ha mpHUMepax CMBICT MOHATHH «HuHpOpMaIUsLy, «UHPOPMALMOHHBIH
1.1 nporecc», «o0paboTka HHpoOpManUM», «XpaHeHHe HHQOpMaun», «repenaya
UHPOPMALTIN
12 [TprBOANTE MpUMEPHI COBPEMEHHBIX YCTPOMCTB XpaHEHUs U Iepeadn HHpopMaLuy,
’ CPaBHUBATh UX KOJIMUYECTBEHHBIE XapaKTEPUCTUKU
[lomyyaTb M HCHONB30BaTh HMH(POPMALUMIO O XapaKTEPUCTUKAX IEPCOHAIBHOTO
1.3 KOMIIbIOTEpa M €ro OCHOBHBIX JJIEMEHTax (Mpoleccop, ONepaTHBHAs IaMSTh,
JOJIrOBpEMEHHAs! MaMsITh, yCTPOMCTBA BBOa-BbIBOA)
L4 CoOTHOCUTh XapaKTEPUCTUKH KOMIIBIOTEpA C 3aJadyaMH, pELIAeMbIMH C €ro
’ MTOMOIIBIO
OpueHTHPOBATLCS B MEpapXUUYeCKOU CTPYKType (ailloBoil cCHUCTeMbl (3alMChIBATh
1.5 noinHoe uMsa (aima (katamora), MyTh K (ailmy (kataiory) mo HUMeroIeMycs
ONUCaHMIO (PaliIoBOM CTPYKTYPHI HEKOTOPOTO HH(POPMALIMOHHOTO HOCUTEIIS)
PaGorare ¢ (haiioBoii CUCTEMON MEPCOHATBHOTO KOMITBIOTEpPA C HCIIOH30BAHHEM
16 rpaduyeckoro uHTepderica: CO3/1aBaTh (KomMpoOBaTH, MepEMEIATh,
’ NePEUMEHOBBIBaTh, YIAJIATh U apXUBUPOBaTh (alljibl U KaTaJlOTH, HCIOJIb30BaTh
aHTUBHUPYCHYIO IIPOrpamMMmy)
Hckate uHpopmanmio B MHTepHeTe (B TOM uuClie MO KJIIOYEBBIM CJIOBaM, IO
17 U300paKEHHIO), KPUTHUECKH OTHOCHUTBHCS K HaWJeHHOM MH(OpMaluu, 0CO3HABATh
' OMACHOCTh JUI JIMYHOCTM M  OOIIECTBA pacHpOCTPAHEHUS  BPEJOHOCHOU
UH(POPMALINH, B TOM YHCJIE SKCTPEMUCTCKOTO M TEPPOPUCTUIECKOTO XapaKTepa




1.8 [ToHuMaTh CTPYKTYpY aApECcOB BeO-pecypcoB
1.9 Hcnonb30BaTh COBPEMEHHBIE CEPBUCH] HHTEPHET-KOMMYHHUKAIIUH
Cobmonate TpeOoBaHMs 0€30MaCHOM HSKCIUlyaTallMM TEXHUYECKHX CpPENCTB
MH(GOPMALIMOHHBIX U KOMMYHUKALIMOHHBIX TEXHOJIOTUH, COONMIOAATH CETEBOM ATHUKET,
1.10 6a30BbIe HOPMbI HH(POPMALIMOHHOW 3TUKH U IpaBa MpHU padoTe ¢ MPUIIOKEHUSIMU Ha
MOOBIX ycTpoiicTBax U B IHTEepHETE, BRIOUpATh O€30T1aCHBIE CTPATETUN TTOBEICHUS B
ceTu
L11 [lpumensTp  MeToAbl  NPOPUIAKTHUKH  HETATMBHOTO  BJIMSHUS  CPEICTB
' MH(POPMAIMOHHBIX 1 KOMMYHUKAITMOHHBIX TEXHOJIOTUI HA 3/J0POBbE MOJIH30BATEIIS
2 ITo Teme «TeopeTnueckue OCHOBBI HH(OPMATUKH»
KonupoBath ¥ JnexkonupoBaThb  COOOIIEHUS 1O  3aJaHHBIM  IIpaBHJIaM,
2.1 JI€MOHCTPUPOBATh NOHUMAHWE OCHOBHBIX NMPHUHIMIIOB KOIAMPOBAHUSA HH(OpMaIuu
pa3INYHON NPUPOJIBI (TEKCTOBOM, rpaduyeckoi, ayano-)
CpaBHMBaTh UIMHBI COOOIICHWH, 3allMCAaHHBIX B PA3JIMYHBIX ajQaBUTaX,
2.2 ONEpUpPOBaTh EIMHUIAMHU H3MEpeHus HH(pOpMalMOHHOrO O00BEMA U CKOPOCTHU
nepesayu JaHHBIX
)3 OrneHuBaTh U CpaBHUBATh pa3Mepbl TEKCTOBBIX, I'paMuecKuX, 3BYKOBBIX (ailjioB U
' Buieodaiion
3 ITo Teme «MHpOpMAIIMOHHBIE TEXHOJIOTHUI
31 [IpencraBnsaTe pe3ynbTaTbl CBOEH JAEATEIBHOCTH B BUAE CTPYKTYPUPOBAHHBIX
’ WITIOCTPUPOBAHHBIX JTOKYMEHTOB, MYJIbTUMEAUNHBIX NPE3EeHTALUN
8 KIIACC
Koxn
nposeps .
IIpoBepsiemble npeAMeTHBbIE pPe3yJabTAThl 0CBOEHUSI OCHOBHOI
€MOoro .
00pa3oBaTeILHON NPOrPaMMbl OCHOBHOT'0 00111€er0 00pa30BaHUs
pe3yJbTa
Ta

[To reme «Teopernyeckue 0OCHOBBI HH(HDOPMATUKID




1.1

IlosicaaATe, Ha npuMepax pasjmiyud MCKAY IMO3UIMMOHHBIMU W HEIIO3UMIIMOHHBIMU
CHUCTEMaMU CUHUCIICHUA

1.2

3anuchIBaTh U cpaBHUBATH Lenble yuciaa oT 0 1o 1024 B pa3nuyHbIX TO3UIIMOHHBIX
CHUCTEeMax CYHCJICHHS (C OCHOBaHHSAMHU 2, 8, 16), BBINOIHATH apuMETHUCCKHE
olepauuy HaJl HUMHU

1.3

PaCKpBIBaTB CMBIC]T  TTOHATHH «BBICKA3bIBAHHEC», <«JIOTHYCCKasd OIICpanusd»,
JIOTHUYCCKOC BBIPAKCHUCH

1.4

3anuceIBaTh JJOTHYCCKHE BbIPpAXKCHUA C HUCITIOJIB30BaHHEM JAU3BIOHKIIWU,
KOHBIOHKIOMKW W OTpULIAHHA, OMNPCACIIATL HMCTUHHOCTH JIOTHYCCKHUX BBIpa)KeHHﬁ,
€CJIM M3BCCTHBI 3HAYCHHUSA MCTHHHOCTH BXOIAIIUX B HEro IHNEPEMCHHLIX, CTPOUTH
Ta6J'II/II_ILI HCTUHHOCTH AJIA JIOTHYCCKUX BBIpa)KeHI/Iﬁ

[To Teme «ANTOPUTMBI U IPOTPAMMHUPOBAHUE)

2.1

PackpeiBaTh CMBICT TOHSTHH «HCIOJIHUTENbY, «AITOPHTMY», «IIPOTPaMMay,
MIOHMMas pa3HUIly MEX]y yIOTpeOJeHUEeM 3TUX TEPMUHOB B OOBIICHHOM pedH U B
uHpOpMaTUKe

2.2

OnuceiBaTh AITOPUTM PEIICHUS 3aJ1a9l PATMYHBIMHA CIIOCO0aMHU, B TOM YHUCIIC B
BUE OJIOK-CXEMBI

23

COCT&BJ’I?ITB, BBITIOJHATh BPYYHYIO M Ha KOMIIBIOTEPE HECIOXKHBIC aJITOPHUTMBI C
HCIIOJIb30BAHUEM BETBJICHHI U IMUKJIOB AJIA YIPAaBJIICHUS UCITOJIHUTCIIAMHA

24

Hcnonws3oBaTh KOHCTaHTBI U MEPEMEHHBIE PA3JIUYHBIX THUIOB (YHUCIOBBIX,
JIOTUYECKUX, CUMBOJIBHBIX), & TaKXKE COJEPKAIlMe MX BBIPAKEHUSI, UCIIOJIH30BAThH
onepaTop NMpUCBavBaHUSA

2.5

Hcnons3oBaTh Ipu paspa60TKe nporpamMm JIOTMYCCKHUEC 3HAYCHUS, OIICpalluHu H
BbIPpAKCHUS C HUMU

2.6

AHaJ'II/I3I/IpOBaTL NPpEAJIOKCHHBIC AJITOPHUTMbBI, B TOM YHUCIIC OHNPCACIATH, KAKHUC
PE3YIbTAThl BO3MOXKHBI ITPU 3aJaHHOM MHOKCCTBC NCXOOHBIX 3Ha4YCHMI




2.7

CoznaBaTh M OTJIXHUBATh NMPOTrpaMMbl Ha OJAHOM M3 SI3bIKOB IPOTrpaMMHPOBAHUS
(Python, C++, Ilackams, Java, C#, IllkoneHbIi AJropuTMHUYECKHid SI3BIK),
peTM3YIONINE HECIOXKHBIC aAITOPUTMBI  00paOOTKM YHCIOBBIX JaHHBIX C
WCIIOJIb30BAHUEM IIMKJIOB M BETBJICHHWI, B TOM YHCIIE PEaJU3YIOIIHE IMPOBEPKY
JCIIMMOCTH OJTHOTO IIEJIOr0 YHCJia Ha JPYroe, NpOBEPKY HATYpPaIbHOTO YHCIa Ha
MPOCTOTY, BBIACICHUS ITU(P U3 HATYPATHLHOTO YUCIIA

9 KIIACCA

Koa
nposeps
eMoro
pe3yJjbTa
Ta

IIpoBepsiemble npeAMeTHBIE Pe3yabTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeILHON NPOrPaMMbl OCHOBHOT'0 00111€er0 00pa30BaHUus

ITo Teme «IludpoBas TpaMOTHOCTHY

1.1

Hcnons3oBath COBPEMEHHEIE MHTEPHET-CEPBUCHI (B TOM YHCIIE
KOMMYHHKAIIUOHHBIC CCPBUCHI, oOJayHbIE XpaHWJIMIIa JaHHBIX, OHJIANH-
nmporpaMMbl  (TEKCTOBBIE W TpadHuuecKue pemakToOphbl, Cpeabl pa3paboTKh) B
y4eOHOI ¥ TIOBCEHEBHOM JESITETHHOCTH

1.2

[IpuBOIUTE MpUMEPHI UCIIOJIB30BAHUS T€OMH(GOPMALIMOHHBIX CEPBHCOB, CEPBHUCOB
rOCy/IapCTBEHHBIX YCIyr, o0Opa3oBaTelbHBIX CepBUCOB MHTepHeTa B yueOHOU U
MOBCETHEBHOU J€ATEIbHOCTH

1.3

Hcnonp30BaTh pa3auyHbIE CPEJCTBA 3ALIMTHI OT BPEIOHOCHOTO IMPOTPAMMHOTO
obecrieueHus, 3aIIMIIATh HEePCOHATILHYIO UH(OPMAIHIO oT
HECaHKIIMOHHPOBAHHOTO JOCTyNa W €ro MOCIEACTBUH (pa3riamieHus, MOIMEHHBI,
yTpaTbl JIaHHBIX) C Y4E€TOM OCHOBHBIX TEXHOJIOTMYECKUX W COLMAIBHO-
NICUXOJIOTUYECKUX  aCMEKTOB  HCIHOJb30BaHUs ceTu  VHTepHer  (cereBas
AHOHUMHOCTb, IU(POBOI Clle/l, ayTEeHTUYHOCTh CYyOBEKTOB M PECYPCOB, OMACHOCTh
BpPEAOHOCHOI'O KOJa)

1.4

Pacnio3HaBaTh MOMBITKM M HPEAyNpeXkaaTh BOBJIECUEHHE Ce0sl M OKPYKAIOIIMX B
JeCTPYKTUBHBIE U KpUMHUHAJIbHBbIE (DOPMBI CETEBOW AKTHBHOCTU (B TOM YHCIIE
KHOEepOYILTUHT, (PUILTIHT)




IIo Teme «TeOpeTI/I‘-ICCKI/IC OCHOBBI I/IH(I)OpMaTI/IKI/I»

2.1

PackpbiBaTh CMBICT MOHSATHI «MOJENb», «MOJCIUPOBAHHUEY», OMPEACNATh BHUJIbI
MojieTieli, OIIEHHBATh a/JeKBATHOCTh MOJEIN MOJCIUPYEMOMY OOBEKTYy U LEJsM
MOJICIMPOBAHUS

2.2

Ucnonws3zoBate Tpadpl u naepeBbs JISI MOJCITUPOBAHUS CHCTEM CETEBOM U
HepapXuuecKor CTPYKTYPhl, HAXOJAUTh KpaTUalIlinid MyTh B Tpade

ITo Teme «ArOPUTMBI U TPOTPAMMUPOBAHUE

3.1

PazouBats 3a/ladd Ha IoaA3aga4dyr, COCTAaBJIATHb, BbBIIIOJHATHL BPYYHYIO W Ha
KOMIIBIOTCPE HCCIOXKHBIC aJITOPUTMbI C HCIIOJIB30BAHHEM BeTBJ'IeHHfI, IOHKJIOB H
BCIIOMOT'aTCJIbHBIX AJITOPUTMOB JIAA YIIPABJICHUA UCIIOJIHUTCIIIMU

3.2

CocTaBiATh W OTJIAXHUBATH TMPOTPAMMBI, PEATU3YIONINEC THIIOBBIC AJITOPUTMBI
00pabOTKM YHCJIOBBIX TIIOCJIEAOBATEIIBHOCTEH WM OJHOMEPHBIX YHCIOBBIX
MacCHBOB (MIOUCK MAaKCUMYMOB, MUHIMYMOB, CYMMBI HJIM KOJIMYECTBA 3JIEMEHTOB C
3a/ITaHHBIMHA CBOMCTBAMHM) Ha OJTHOM M3 SI3BIKOB IporpammupoBanus (Python, C++,
[Tackans, Java, C#, llIkonbHBIH AITOPpUTMUYCCKUN SI3BIK)

ITo reme «MHPpOPMAITMOHHBIE TEXHOIOTHID

4.1

BriOupare crnoco® mnpencTaBieHUs] JAHHBIX B COOTBETCTBUM C IOCTaBJIEHHOU
3amauedt  (TaOnuubl, CXeMbl, TpauKH, JAUarpaMmbl) C  HCIOJB30BAaHHEM
COOTBETCTBYIOIIUX MPOTPAMMHBIX CPEICTB 00pPaOOTKHU JaHHBIX

4.2

Hcnonp30BaTh 3JEKTPOHHBIE TaOMMIBI A1l 00pabOTKH, aHalu3a U BU3yaJTH3alUU
YHUCIIOBBIX JaHHBIX, B TOM WYHCJE C BbLICJICHUEM JMala3oHa TaOIULbl U
YHOPSA0YUBAHUEM (COPTUPOBKOIL) €r0 3JIEMEHTOB

43

Co3maBaTth M MPHUMEHATH B 3JEKTPOHHBIX TaOiunax (opMyssl Jjs pacuéToB C
WCTIOJIb30BAHMEM BCTPOCHHBIX apu(MeTHuecknx QYHKIUH (CyMMHpOBaHHE H
Mo/ACYET 3HaYEHH, OTBEYAIOIIMX 3a/laHHOMY YCJIOBHUIO, cpeiHee apu(pMeTHIecKoe,
IIOUCK  MAaKCUMaJbHOIO M  MHUHMMAaJIbHOTO  3HA4Y€HHA),  aOCONIOTHOM,
OTHOCHUTEJIbHOM, CMELIAHHOH aipecalyy




4.4

Hcnonp30BaTe 3IEKTPOHHBIE TAaOMHMIBI Ui YHCICHHOTO MOJCIMPOBAaHHUS B
MPOCTHIX 3aj]auax U3 pa3HbIX MPEJAMETHBIX o0acTei




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KIIACC

Ko

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

[{udposas rpaMOTHOCTH

KoMmmbelorep — yHHBEpCaJbHOE BBIUHUCIUTENBHOE YCTpPOWCTBO, paboraromiee 1o
nporpaMme. Tumbl  KOMOBIOTEPOB:  MEPCOHAIBHBIE  KOMIIBIOTEPBI,  BCTPOCHHBIE
KOMITBIOTEPHI, CYMEepKOMIbIOTephl. MoOWIbHBIE ycTpoiicTBa. TexHuka 0€30MacHOCTH U
npaBuiia paboThl Ha KOMITBIOTEPE

OcHOBHBIE KOMITOHEHTHI KOMIIBIOTEpa M WX Ha3HadeHwe. [Iporeccop. OmepaTtuBHas u
JIOITOBPEMEHHAsI TaMATh. Y CTPOMCTBa BBOJA W BbIBOJA. CEHCOPHBIM BBOJ, AaTUYUKH
MOOWIIBHBIX YCTPOMCTB, CPEJICTBA OMOMETPHUECKON ayTeHTU(HUKAITUN

Hctopusi pa3BuTusi KOMIBIOTEPOB H  TIporpammHOro obOecnedyeHus. [lokoneHus
KoMIbloTepoB. COBpeMEHHbIE TEHACHLUU Pa3BUTUS KOMIbIOTEPOB. CynepKOMIBbIOTEPHI.
[TapannensHbie  BbluMcieHus. [lepconHanbHblii  koMmmbioTep. Ilpomeccop u  ero
XapaKTepUCTHKU  (TakToBas  4yacToTa,  paspsAHocTh).  OmnepaTuBHas  MaMsTh.
JonroBpemeHHasi maMsaTh. YCTpoiicTBa BBOAa W BbIBOJa. OO0BEM XpaHUMBIX JaHHBIX
(omepaTvBHas TMaMATh KOMIBIOTEpa, KECTKUM MUCK W TBEPIOTENbHBIM HAKOMUTEIb,
MOCTOSIHHAS MTaMATh CMAapT(OHA) U CKOPOCTh JIOCTYTA JJIsl Pa3IMUHBIX BHJIOB HOCUTEIEH

[Iporpammuoe oOecrieueHne KommbioTepa. [IpukianHoe mnporpaMMHOE OOecIedYeHHe.
CucremHoe porpaMMHoe oOecnieuenne. CucteMbl nporpamMmmupoBanus. [IpaBoBast oxpaHa
nporpaMM W JaHHbIX. becruiaTHele M yclnoBHO-OecruiaTHele Tporpammbl. CBoOOIHOE
nporpaMMHoe o0ecrieueHue

@aiinbl 1 nanku (karajgoru). Tunsl daiinoB. CpoiicTBa ¢ailioB. XapakTepHble pa3Mepbl
(ailnoB pa3NUYHBIX TUIOB (CTpaHUIA TEKCTa, IEKTPOHHAs KHUTa, (GoTorpadus, 3anuch
NIECHHU, BUJICOKJIUII, TOJTHOMETPAXHBIN (PUIbM)

[Tpuniuns! moctpoeHus ¢ainoBeix cucrteM. [TomHoe nms Qaiina (manku, karanora). I1yTs
K (ailry (manke, KaTajuory)




QaiinoBelii  Menemkep. Pabora ¢ Qadimamum W mankamu (KaTajoraMu): CO37aHHE,
KOTIMPOBAHHUE, TIEPEMEIICHIE, IIEPEUMEHOBAHNE U yalieHHe (DaiIoB U MarokK (KaTajoros).
[Touck daityioB cpeacTBaMu ONEPALIMOHHONW CUCTEMBI

ApXI/IBaLII/IH JaHHBIX. Mcronp30Banue nporpaMm-apxXmuBaToOpOB

© — oo

KoMnberoTepHble BUPYCHI M APYyTHE BPEJOHOCHBIE MpOorpaMMsbl. [IporpamMMmel Juisl 3aIIATHI
OT BUPYCOB

— =

OO0benunenne komnbloTepoB B cetb. Cerb MHTepHer. BeO-cTpanuia, BeO-cailT.
CrtpykTypa aapecoB BeO-pecypcoB. bpayzep. Ilouckobie cuctemsl. [Tonck nHhopmanuu
0 KITFOYEBBIM CJIOBAM U MO W300pakeHuto. JlocroBepHOCTh HHPOPMAIIUH, TOTyYESHHON U3
HuTepnera

CoBpeMEHHbIE CEPBUCH MHTEPHET-KOMMYHUKAIIAN

CereBoil THKET, 6a30Bble HOPMbI MH(OPMALIMOHHON 3TUKU M MpaBa Mpu paboTe B CETU
HNutepuet. Ctpaterun 6e3omacHoro noseaeHus B IHTepHeTe

TeopeTnueckne 0CHOBbI HHPOPMATHKU

Wudopmanms — 0oHO U3 OCHOBHBIX TOHSATHA COBpeMEeHHOW Hayku. MHopmaimums kak
CBEJICHMSI, IIPEeIHA3HAYCHHbIE JIJISl BOCHPUSTHS YEJIOBEKOM, U MH(OpMAIMs KaK JaHHBIE,
KOTOpBIE MOTYT ObITh 00pabOTaHbl aBTOMATHU3UPOBAHHOM CHCTEMOM

JucKkpeTHOCTh NaHHBIX. BO3MOXKHOCTB ONMMCaHMs HETPEPHIBHBIX OOBEKTOB M MPOIIECCOB C
MOMOIUIbIO TUCKPETHBIX JaHHBIX. IHpOpMaMOHHbBIE MTPOLECCHl — MPOLIECCHI, CBA3aHHbIE C
XpaHeHueM, mpeoOpa3zoBaHUEM U Mepeayeii TaHHbIX

CumBon. Andasur. MomHocTs andasurta. PazHooOpasue s3bIKOB W andaBUTOB.
EcrectBennbie u (popmanbHble s3bIKU. AJIpaBUT TEKCTOB Ha PYCCKOM si3bIKe. J|BOMYHBIM
andasut. KonmuecTBO BCEBO3MOXHBIX CJIOB (KOJOBBIX KOMOHWHAIW) (UKCUPOBAHHON
JUIHbBl B JaBonvHOoM aidasute. [IpeoOpazoBanue mo0oro andaButa K JABOUYHOMY.
KonnuectBo pa3nuyHbIX CIOB (PUKCUPOBAHHOM JJIMHBI B aj(aBUTe ONpeAeIEHHON
MOIIHOCTH

KomupoBanue CUMBOJIOB OJIHOTO ajidaBHTa C IOMOIIBIO KOJOBBIX CIIOB B JIPYyroM
andaBuTe, KOJO0Bas TaOIHIIA, IEKOIUPOBAHUE

JBonunsnii kox. IlpencraBieHuwe AaHHBIX B KOMITBIOTEPE KaK TEKCTOB B JBOMYHOM




5 andaBure
2. Nudopmaniionubiii 00bEM HaHHBIX. bUT — MUHHUMalNbHas €IWHUIIA KOJUYECTBA
6 nHbOpMaIy — TBOUYHBIN pa3ps. bait, kumobaiT, MmeradanT, rurabanT
2. CkopocTh mnepenayd JAaHHbIX. EOUWHULBI CKOPOCTM mepenayd JaHHbIX. MckaxeHue
7 UH(OPMALIMK TIPH IIepeiaue
KomupoBanue tekctoB. PaBHoMepHblii koa. HepaBHomepnbiii kozn. Komuposka ASCII.
2. Bocemubutabie komupoBku. Ilonstue o kommpoBkax UNICODE. JlekoaupoBanue
8 COOOIIEHMH €  HCIOJNB30BAaHMEM  PAaBHOMEPHOIO U HEPAaBHOMEPHOIO  Koja.
WNupopmaninoHHslit 00bEM TEKCTa
) Ob6mee mnpezacraBieHue O UU(POBOM MPEACTABICHUN AayAHMOBU3YaJIbHBIX W JIPYTHX
9' HeTpephIBHBIX NaHHBIX. KomupoBanue nera. [{BeToBrie Mmonenu. Moaens RGB. ['myOouna
kogupoBaHus. [lanutpa
2. .
) PactpoBoe u  BekTOopHOE mpencTaBieHue — uzoOpaxkenumit.  I[lukcenmb.  Onenka
0 nH(GOPMaMOHHOTO 00BEMA rpadMuecKUX JAHHBIX IS PACTPOBOTO U300paKEHUS
2. Konnposanue 3Byka. PaspsgHocTe M yactora auckperusauuu. KoamdecTBo KaHAIOB
1 3anvcu. OILlEHKa KOJIMYECTBEHHBIX MapaMEeTpOB, CBS3aHHBIX C MPEJICTaBICHUEM W
1 XpaHEHUEM 3BYKOBBIX (halijioB
3 NudopmaninoHHbIe TEXHOIOTHH
3. TekcToBbIE TOKYMEHTHI U UX CTPYKTYypHBIE 3JIEMEHTHI (CTpaHMIa, ab3all, CTPOKa, CIOBO,
1 CHMBOJ)
3. TexcToBBI TPOIIECCOP — MHCTPYMEHT CO3[aHUs, PEAaKTHPOBaHUS U (HOPMATUPOBAHUS
2 tekcToB. [IpaBuina Habopa Tekcra
3 PenaktupoBanue tekcra. CroiictBa cumBoiioB. pudt. Tumer mpudroB (pyoOseHsie, ¢
3' 3aceykaMy, MOHOIIMpUHHBIE). [lomykupHoe u KypcuBHOe HauepTaHue. CBoiicTBa a0b3alieB:
IpaHuULbl, a03alHBIH OTCTYH, UHTEpBAaJ, BblpaBHUBaHKE. CTuieBoe (hopMaTHpOBaHNE
3. CrpykTypupoBanne WH(OpMAIMKA C TMOMOIIBIO CHUCKOB W Tabmauil. MHOroypoBHEBbIE
4 cnucku. Jlob6aBnenue TabauIl B TEKCTOBbIE TOKYMEHTBI
3. BcraBka m300pakeHHMI B TEKCTOBBIE JTOKyMeHTHI. OOTeKkaHHE H300paKCHHH TEKCTOM.
5 BxiroueHue B TEKCTOBBIN JOKYMEHT AMarpaMm U GopMyt
3. [TapameTpsl cTpaHullbl, HymMepauus cTpaHul. JloGaBieHHe B OKYMEHT KOJIOHTHUTYJIOB,




6 CCBUIOK
3 IIpoBepka npaBonucanus. PacctanoBka nepeHocoB. ['osocoBoi BBOJ TekcTa. OnTuueckoe
' pacrnio3HaBaHue TekcTa. KommbroTepHblii mepeBoa. lcmonb3oBaHHE CEPBUCOB CETH
WHTepHeT s 00paboTKH TEKCTa
3. 3HaKOMCTBO ¢ TpaduyecKuMu penakTopamu. PactpoBble pucyHku. Hcmonb3oBaHue
8 rpaduuecKux MPUMUTHUBOB
3 Onepaiyu pefakTUpOBaHUsI rpagUIecKX OOBEKTOB, B TOM YMCIe HU(PPOBBIX (oTorpadumii:
9' U3MEHEHHE pa3Mepa, o0pe3ka, MOBOPOT, OTpakeHHe, pabora ¢ oOmacTsMu (BBIICICHUE,
KOIIMPOBAHKE, 3aTMBKA IIBETOM), KOPPEKIIUS [IBETA, IPKOCTH U KOHTPACTHOCTH
3. Bekropnast rpaduka. Co3maHue BEKTOPHBIX PHCYHKOB BCTPOEHHBIMH CpPEICTBaAMHU
1 TEKCTOBOT'O Tpolleccopa WK JPYyrux mporpamm (mpuiiokeHuit). Jo6aBneHne BEKTOPHBIX
0 PUCYHKOB B JOKYMEHTBI
3. . . . .
1 [TonroroBka MynpTUMEAUHHBIX Npe3eHTauui. Cnain. JloGaBieHue Ha criaiin TekcTa U
) n3o0pakeHuit. Pabora ¢ HECKOJIBKUMHU ClIaliIlaMu
3.
1 JloGaBieHue Ha ciaii ay JMOBU3YyaJbHBIX JaHHbIX. AHUManus. ['unepccpiiku
2
8 KJIACC
K IIpoBepsieMblii 3JIEMEHT COEePKAHUS
ox
1 TeopeTnueckre OCHOBBI HHPOPMATHKU
1 Heno3uimonHele ¥ TMO3WIMOHHBIE CUCTEMBI cuucieHusa. Ajdasut. OcHoBaHUE.
Pa3BépuyTtas dopma 3amucu yncna. [lepeBo B JECATHUHYIO CUCTEMY YHUCEIl, 3alMHCAHHBIX
1 B JIPYTUX CHCTEMaX CUMCIICHUS
1
PumMckas cucreMa cuucieHus
2




JlBonuHas cucrema cumciaeHus. [lepeBon unensix umcen B mpenenax or 0 go 1024 B
IBOMUYHYIO CUCTEMY cuucieHus. BocbMepuuHas cucrema cuucienus. [lepeBon ducen u3
BOCBMEPHYHOW CHCTEMBI B JBOMYHYI0 W JECATHUYHYIO CHCTEMBI H OOpaTHO.
[llectHaauarepuuHas cuctema cuuciaeHus. l[lepeBon uucen W3 HIeCTHaAUATEPUUHOU
CUCTEMBI B IBOUYHYIO, BOCBMEPUUYHYIO U JIECATUUHYIO CUCTEMBI U 00OpaTHO

ApudmeTnueckue onepanuy B IBOUYHON CUCTEME CUMCIICHUS

Jlornueckue BBICKa3pIBaHMA. Jlormueckue 3HAYCHUS BBICKA3LIBAHUIMA. QHCMCHTapHBIC u
COCTaBHBIE BBICKa3bIBaHUS. Jlormueckme Ooncpanrmn: «u» (KOHT)IOHKIII/ISI, JIOTNYE€CKOC
YMHOKEHUE), «WIN» (IU3bIOHKIUS, JIOTUYECKOE CIIOKEHUE), «He» (JOTH4ecKoe
orpunianue). [Ipuopurer norudeckux omnepanuii. OnpeneneHne UICTHHHOCTA COCTaBHOTO
BBICKA3bIBaHUS MIPH U3BECTHBIX 3HAUEHUSX UCTUHHOCTH BXOSIIUX B HETO 3JIEMEHTAPHBIX
BBICKa3bIBAaHU I

Jlornueckue BolpakeHus1. [lpaBuia 3amucu normdeckux BblpakeHui. [loctpoenue Tadmmi
VCTUHHOCTH JIOTUYECKHX BBIPA)KCHNN

Jlornueckue 31eMeHTEL. 3HAKOMCTBO C JIOTHYESCKHUMU OCHOBAMH KOMIIBIOTCPaA

ANTOpUTMBI U IPOrPAMMUPOBAHKE

[Tonstne anropurma. McnosHuTenu anropuTMOB. AJITOPUTM Kak IUIaH YIPABJICHUS
UCIIOJIHUTEIIEM

CaoiictBa anropurma. CriocoObl 3amucHu adropuTMa (CIOBECHBIM, B BHIE OJIOK-CXEMBI,
porpaMma)

Anroputmudeckue KOHCTpYKIHH. KOHCTpyKiusi «ciempoBaHuey. JIMHEWHBIN aaroputM.
OrpaHu4eHHOCTh JTUHEHHBIX aJrOPUTMOB: HEBO3MOXKHOCTH MPEILyCMOTPETh 3aBUCUMOCTh
MOCJIEI0BATEILHOCTH BBIMOJIHAEMbIX I€UCTBUI OT UCXOJIHBIX TAHHBIX

KoHcTpyKuust «BeTBIIEHUE»: MTOJIHAS U HENOJIHAs GOPMBI. BhINoHEHE 1 HEBBITIOTHEHNE
yci10BuUs (MICTUHHOCTbD U JIOKHOCTb BbICKa3biBaHus). [IpocThie U cocTaBHbBIE YCIOBUS




KoHcTpykiinsg «IOBTOpeHHME»: LUKIIBI C 3aJlaHHBIM YHCJIOM IOBTOPEHH, C YCIOBHEM
BBITIOJTHEHMS, C IEPEMEHHOM 1HKIIa

Pa3zpaborka s hopMaIbHOTO HCITOJIHUTENS allTOPUTMA, MPUBOAIIETO K TpeOyeMomy
pe3yJIbTaTy PpH KOHKPETHBIX UCXOJ/HBIX JJAHHBIX. Pa3paboTka HECIOXKHBIX aIrOPUTMOB C
MCIIOJIb30BaHNEM IUKJIOB M BETBJIICHHUU JIJIS1 YIPABICHUS (POPMATBHBIMHU UCTIOJTHUTEIISIMH.
BrInosiHeHHEe alrOpuTMOB BPYYHYIO M Ha KoMmIbioTepe. CHHTaKCUYECKHE M JIOTHUSCKHE
omuoku. OTKa3bl

Azpik mporpammupoBanust (Python, C++, Java, C#, IlIxonbHbIi ANTOpUTMHYECKHUI
S3pix). Cucrema mnpOrpaMMHUPOBAHUS: PEJAKTOp TEKCTa Mporpamm, TPaHCIATOD,
OTJIaYUK

HCpCMeHHaSIZ THII, UM, 3HAYCHHUC. HCJ’II)IC, BCHICCTBCHHBIC 1 CUMBOJILHBIC IICPEMCHHBIC

OnepaTop npucBanvBaHUs. ApI/I(bMCTI/I‘leCKI/Ie BBIPAKCHUA W NOPALNOK HUX BbIYHCIICHHA.
Onepauml C IICJIBIMHU YHCJIaMU:. LCIOYHUCICHHOC ACICHUC, OCTATOK OT JACIICHHA. HpOBepKa
ACIIUMOCTH OJHOT'O IEJIOTO YHrCJia Ha APYyTOoC

Bersnenus. CoctaBHbIE yCIOBUS (3alIUCh JIOTUYECKUX BBIPAKEHUHN HA M3Y4aeMOM SI3bIKE
nporpaMMupoBanus). HaxoxaeHne MUHMMyMa U MakCUMyMa U3 JABYX, TPEX U YETBIPEX
yucen. Pemienne KBagpaTHOro ypaBHEHHUsI, UIMEIOIIETO BEECTBEHHBIE KOPHU

JII/IaJ'IOFOBaSI OTJIaKa IMporpamMmm: romaroBo€ BBIIIOJHCHHUE, IIPOCMOTP 3HAYCHUHU BCJIMYHH,
OTJ'IalIOLIHI)II\/’I BBIBO/, BI)I60p TOYKH OCTaHOBA

uxn ¢ ycnosuem. Anroputm EBkinaa a1t HAX0kACHHST HAUOOJIBIIIETO 00IIEro IeTUTENs
JBYX HaATypalbHBIX 4Kcell. PazOueHue 3amucu HATypajdbHOTO YHCIa B TMO3UIIMOHHOMN
CHUCTEME C OCHOBAHHEM, MEHBIIIMM WK paBHBIM 10, Ha OTIETbHBIC U PHI

[Mukn ¢ mepeMeHHOW. ANrOpUTMBI NPOBEPKH JEIMMOCTH OJHOTO LIEJIOr0 4YHUCia Ha
Apyroe, NPOBEPKH HAaTypajIbHOIO YKMCIIa Ha POCTOTY

OOpaboTka  CHMBOJIBHBIX  JaHHBIX. CHMBONBHBIE  (CTPOKOBBIE)  TEpEMEHHBIC.
[TocumBonpHast 00paboTka cTpok. [logcdy€r 4YacTOTHI MOSIBIEHUS CHUMBOJA B CTPOKE.
Berpoennsie GyHKIMH 111 00pabOTKH CTPOK




Omnpenenenre BO3MOXKHBIX PE3yJIbTaTOB padOThl aNrOpUTMa IMPH 33JaHHOM MHOXKECTBE
BXOJIHBIX JTAHHBIX, OIMpe/IeJICHHE BO3MOXKHBIX BXOJIHBIX JaHHBIX, MPUBOISIINX K JAHHOMY
pe3ynbTary

5
9 KIIACC
K IIpoBepsieMblii 2JIEMEHT COAePKAHUSA
ox

1 [udposas rpaMOTHOCTH

1 I'moGanbhas cetb WutepHer. [P-agpeca yznoB. CereBoe XpaHEHHE AaHHBIX. MeTOIbI
WHJMBUIYaJIbHOTO M KOJUIEKTMBHOTO pa3MelneHus HoBod uH(opmanuu B HHTepHeTe.

1 Bonbie nanHeie (MHTEPHET-/IaHHBIE, B YACTHOCTH JTAHHBIE COIMATBHBIX CETEH)
[Tonstre 00 wHGOPMAIMOHHON 0€30MacHOCTH. YTPO3bl HH(POPMAITMOHHOW O€30MaCHOCTH

| mpu paboTe B TI00ATBHON CETH U METOJbI MPOTHBOAEHCTBUS UM. [IpaBuia GezomacHOU
ayreHTuUKanuu. 3amurta JudHOM wuH(opmanmu B cetn VHTepHeT. be3omacHbie

) cTparermu moBeneHuss B cetu MHtepuer. llpenympexkneHue BOBIEYECHUS B
JNECTPYKTUBHBIC 1 KPUMHHAIBLHBIE (JOPMBI CETEBON aKTUBHOCTH (KHOEPOYJUTHHT, (DUIITHHT
u pyrue GopMsr)
Bunel nearensHocT B MHTepHeTe. MIHTEpHET-CepBUCH: KOMMYHHUKAIIMOHHBIE CEPBUCHI
(moutoBas cmyx0a, BUACO-KOH(PEPEHII-CBA3b U APYTUE), CIPAaBOYHbIE CIYXKObI (KapThl,

1 pacnucaHuss W JApYyrue), MOMCKOBBIE CIYKOBI, CIyObl OOHOBIEHHS MPOTPAMMHOIO
obecrieueHuss W JApyrue ciyxObel. CepBUCH TOCYJapCTBEHHBIX yciyr. OOnauyHbie

3 XpaHuauIa JaHHbIX. CpencTBa COBMECTHON pa3pabdOTKU JOKYMEHTOB (OHJIaiH-O(HUCHI).
[IporpamMmMHOe obOecrieueHre Kak BeO-CepBHC: OHJIAHOBBIE TEKCTOBbIE W Trpaduueckue
PEIAKTOPBI, CpeIbl Pa3pabOTKH MPOTrpamMm

2 TeopeTnueckre 0CHOBbI HH(POPMATUKHI




Mogens. 3agauu, pemaemMble ¢ IOMOLIBI0 MojenupoBanus. Kinaccudukanum monenei.
MarepuanbsHble (HaTypHbIE) 1 HHPOPMaMOHHbIE MoJienu. HempepbiBHBIE I TUCKPETHBIE
Mozenu. Mmuranuonnsle monenu. Mrpossie monenu. OlieHKa COOTBETCTBUS MOJENU
MOJIETUPYEMOMY OOBEKTY U LEJSIM MOJEINPOBAHUS

Tabmuunbie Monenu. Tabauia Kak mpecTaBIeHne OTHOIICHUS

ba3zbr nannapix. OTO0p B TAOIUIIE CTPOK, YAOBIETBOPSIONINX 3aIaHHOMY YCIIOBHIO

I'pad. Bepmmna, pebpo, myTs. OpHeHTUPOBAaHHBIE 1 HEOPUEHTHPOBaHHBIE rpadbl. [InHa
(Bec) pebpa. BecoBas matpuma rpada. JmwHa mytrn Mexay BepmuHamu rpada. [Towmck
ONITUMANILHOTO TyTH B Trpade. HavampHas BepmuHa (MCTOYHWK) M KOHEYHAs BEpIIMHA
(cToK) B opueHTHpOBaHHOM Tpade. BrryucieHne KoaudecTBa MyTed B HAIPaBICHHOM
aIMKIINYeCKOM rpade

Hepeo. Kopens, BepmmHa (y3en), auct, pedpo (ayra) aepesa. Beicora aepesa. [lomnepeso.
[Tpumeps! uctions30BaHus AepeBbeB. [lepedop BapuaHTOB ¢ MMOMOIIBIO JIepeBa

[lonsTie MaTeMaTHYECKONH MOJENH. 3aJauyM, PELIAacMble C IOMOIIBIO MAaTEMaTHYECKOIO
(KOMITBIOTEPHOT0) MoOjeIMpoBaHus. OTIMYME MaTeMaTUYeCKOH MOJENHU OT HaTypHOM
MOJIENIN ¥ OT CJIOBECHOTO (JIUTEPATyPHOTr0) ONMUCcCaHus 00BbEeKTa

OTaIbl KOMIIBIOTCPHOI'O MOACIINPOBAHUA: IIOCTaHOBKa 3aaa4u, MOCTPOCHUC
MaTeMaTHYeCKOM MOACIIH, IporpaMMHas pcaiu3anus, TCCTUPOBAHHUEC, IIPOBCIACHUC
KOMITIBIOTCPHOI'O OKCIICPUMCHTA, aHAJIU3 €0 pE€3yJbTaTOB, YTOYHCHUC MOACIIN

ANropuTMBI U IPOrPAMMHUPOBAHKE

Pazouenne 3aJa4yyd Ha I10J3aJa4u. CocraBneHue aJIropguyTMOB W Mporpamm ¢C
HUCIIOJIB30BaAHHUEM BeTBJ'IeHHﬁ, IUKIIOB U BCIIOMOTATCIIBHBIX aJITOPUTMOB JISI YIIPABJICHUA
HUCIIOJIHUTCIIEM UJIU APYTUMHU UCTIOJIHUTCIIIMU




Tabnmuunple BenmuuHbl (MaccuBbl). OgHOMepHBbIE MaccuBbl. CocTaBiI€HHE W OTJIAAKa
MPOrpaMM, PEATM3YIONUX THIIOBBIC AJITOPUTMBI OOPaOOTKH OJHOMEPHBIX YHCIIOBBIX
MAacCHBOB, Ha OJHOM M3 SI3bIKOB nporpammupoBanus (Python, C++, [lackans, Java, C#,
[xonbHBIH AJNTOPUTMUYECKUN SI3bIK): 3alOJHEHUE YHCIOBOIO MAacCHBa CIIyYaHBIMH
YHClIaMU, B COOTBETCTBHH C (OpMysION WiM MyTEM BBOJA YHCEN, HAXOXKICHHE CyMMBI
AJIEMEHTOB MAacCCHBA, JIMHEWHBIM TOUCK 3a/laHHOTO 3HAYEHHS B MAacCHBE, MOACUET
3JIEMEHTOB  MAcCHBA, YAOBIETBOPSIOIIMX  33JaHHOMY  YCJIOBHIO, HaXOXICHHUE
MUHUMAIBHOTO (MaKCUMAIBHOTO) 37IeMeHTa MaccuBa. COpTUPOBKA MaccHBa

OOpaGoTka TOTOKAa  JAHHBIX:  BBIYMCICHHE  KOJMWYECTBA, CYMMBI, CpEIHEro
apu(METHYECKOT0,  MHUHUMAJIBHOTO M  MaKCHMaJbHOTO  3HAYCHHS  DJICMEHTOB
IIOCJIEZ0BATEIBHOCTH, YOBIETBOPAIOIINX 3aJAHHOMY YCIIOBUIO

VYnpasnenne. Curnan. OOpaTtHast cBsizb. [lomydeHue CUTHAIOB OT HU(POBBIX TATYNKOB
(kacaHUs, pacCTOSHUS, CBETa, 3ByKa W Jpyroro). IlpuMmepbl HCIONB30BaHMS MPHHIATIA
0OpaTHOM CBS3M B CHCTEMaXx YNpPaBICHUS TEXHWYECKUMH YCTPOICTBAMH, B TOM YHCIE B
poboTtoTexuuke. IIpuMepbl pOOOTH3MPOBAaHHBIX CHCTEM (CHCTEMa  yNpPaBJICHUS
IBWKCHHEM B TPAaHCIIOPTHOM  cHcTeMe,  CBapoyHas  JIMHHA  aBTO3aBOjA,
aBTOMATH3UPOBAHHOE YINpaBJIEHUE OTOIUICHHEM JI0Ma, aBTOHOMHAS CUCTEMa YIIPaBJICHHS
TPAHCIIOPTHBIM CPEJICTBOM H JPYTUE CUCTEMBI)

NudopmaninoHHbIe TEXHOIOTUN

[TonsiTHe 00 2JMEKTPOHHBIX TaOyMIaX. THUIBI TaHHBIX B sUEHKaX JJIEKTPOHHON TaOIHUIIBL.
PenaktupoBanne u QopmaTupoBaHue TaOMUI. BceTpoeHHBIE (QYHKIMH IS MTOUCKA
MaKCUMyMa, MUHUMYMa, CYMMBI U cpefHero apudmerndeckoro. COpTUPOBKA JaHHBIX B
BBIZICTICHHOM Jauana3oHe. [loctpoenne muarpamm (TUcTOrpaMma, Kpyromas auarpamma,
TOYeYHas auarpamma). Beioop Tuma quarpamMmsl

[IpeobpazoBanue Gopmyn mnpu KomupoBaHuM. OTHOCUTENbHAs, aOCONIOTHAA U
CMeELIaHHas aapecaius

VY coBHBIE BBIUMCIIEHUS B JIEKTPOHHBIX Tabnuuax. CyMMUpOBaHUE U MOACUYET 3HAUECHUH,
OTBEUAIOLIMX 33JaHHOMY ycioBHio. O0paboTka OonblIuX HAOOPOB NaHHBIX. YucIeHHOE
MOJIETTMPOBAHKE B 3JICKTPOHHBIX TaOINIIaX




Ponp uHpOpPMAIMOHHBIX TEXHOJIOTUN B Pa3BUTHUU IKOHOMUKH MHpa, CTpaHbl, PETHOHA.
OTtkpseiThie 0Opa3oBaTelbHbIe pecypchl. lIpodeccun, cBs3aHHBIE ¢ HHPOPMATHKONW U
WH()OPMAIMOHHBIMU ~ TEXHOJOTHSMH:  BeO-IM3aifiHEep, TMPOTPAMMUCT, Pa3padOTUHK
MOOMIIBHBIX TPHUIIOKEHUH, TECTUPOBIIUK, APXUTEKTOP MPOrPAMMHOTO OOECICUCHUS,
CHEIMAITICT 110 aHAJIN3Y JAHHBIX, CACTCMHBIN aJIMHHHUCTPATOP




ITPOBEPAEMBIE HA OI'D 10 UHO®OPMATHUKE TPEGOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
HHPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

Kon
nposepse IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pe3yJbTaTaM 0a30BOI0 YPOBHS
MOI0 OCBOEHHSI OCHOBHOI1 00pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOT'O 00111€r0
TpeOoBaH o0pa3zoBanusi Ha ocHoBe PI'OC
s
1 3HaTh (MOHUMATH)
Brnagenne OCHOBHBIMHM TMOHSATUSMU: WHpOpMAIus, Mepeaada, XpaHeHHe U
1.1 oOpaboTka uWHpOpPMANNMK, AJITOPUTM, MOJENb, IH(PPOBOH NPOAYKT MU HX
WCTIOJIH30BAaHUE ISl PEIIeHUs YIEOHBIX U MPAKTHUECKUX 3a71a4
12 Brnanenue mnoHSATHSIMU: BBICKAa3bIBaHWE, JIOTHYECKAasi OIEpanus, JOTHYeCKOe
' BBIPKCHUE
2 YMmeTh
)1 YMeHHne omnepupoBaTh CAMHHWIIAMU H3MEpeHUs HHPOPMAIMOHHOTO O00BEMa u
' CKOPOCTH TepeavyM TaHHBIX
YMeHue 3anuchbiBaTh W CpaBHUBATH Ienble ynuciaa oT 0 no 1024 B pa3nuyHbIxX
2.2 MMO3UIMOHHBIX CHUCTEMaX CYHCICHUS C OCHOBaHUSIMH 2, 8, 16, BBINOJHATH
apudmeTnyecKue onepary HaJ HUIMHA
YMeHue KOoAMpOBaTh M JEKOJUPOBATH COOOIICHUS IO 3aJaHHBIM ITpaBUIIaM;
2.3 MOHMMAHUE OCHOBHBIX TIPUHIIMIIOB KOJIUPOBAaHUS WHQPOPMAIUU PA3TUIHON
MIPUPOJIBI: TEKCTOBOM, rpadMueCcKoM, ay 1o
YMeHue 3anuchiBaTh JIOTHYECKUE BBIPAKEHHS C MCIOJIb30BAHHEM JIU3BIOHKIIUH,
KOHBIOHKIIUM ¥ OTPHUIAHUS, ONPEACNISITh UCTUHHOCTH JIOTUYECKUX BBIPAKCHUH,
2.4 €CJIM W3BECTHBI 3HAYCHMSI UCTUHHOCTU BXOISIINX B HETO MEPEMEHHBIX, CTPOUTH

TaOJIUIBI MUCTUHHOCTU IS JIOTUYECKHX BBIPAKCHHUM, 3alUCHIBATH JIOTHYECKHE
BBIPQYKEHUS HA U3YyYaEeMOM SI3bIKE IPOTrPAMMUPOBAHUS




2.5

YMeHHe COCTaBJIATh, BBINOJHATH BPYYHYIO M Ha KOMIIBIOTEPE HECIOKHBIE
QITOPUTMBI A ynpaBiieHus wucnonautesmu  (Yepenamka, YepTExHUK W
Ipyrue); Cco3/laBaTb W OTJQXHUBATh MPOrPaMMbl HAa OJHOM M3 SI3bIKOB
nporpammupoBanust  (Python, C++, Ilackans, Java, C#, IlkonbHbIi
Anropurmuueckuil SI3bIK), peamu3yrONINe HECIOXKHBIE AITOPUTMBI 00pabOTKU
YHCIIOBBIX JAaHHBIX C UCIOJIb30BAHUEM ITUKIIOB M BETBJICHHI, YMEHUE pa30MBaTh
3a/1aud Ha TO0J33/1a4d, MCIOJIb30BATh KOHCTAHTBI, NIEPEMEHHBIE M BBIPAKCHUS
pa3IUYHBIX THUIMOB (YMCJIOBBIX, JIOTHUYECKUX, CHMBOJIBHBIX); aHAJU3UPOBATH
MPEIJIOKEHHBI  AITOPUTM, OMPEIEATh, KaKhe pe3yJbTaThl BO3MOXHBEI TIPH
3aJaHHOM MHOJKECTBE UCXOIHBIX 3HAUCHHI

2.6

YMenue 3amucaTh Ha M3y4aeMOM SI3bIK€ NPOrPaMMHUPOBAHUS  AJITOPUTMBbI
MIPOBEPKHU AECTUMOCTH OJTHOTO LIEJOr0 YKciia Ha APYToe, MPOBEPKU HATYpaJIbHOTO
yyclia Ha TMPOCTOTY, BbIAEICHHS LHU(QpP U3 HATYpPaJIbHOTO YHCIA, IOHCK
MaKCUMyMOB, MUHUMYMOB, CYMMbI YUCJIOBOM MTOCJIEI0BATEIbHOCTH

2.7

Bnagenue ymeHueM OpUEHTHPOBATHCS B HMEPAPXMUECKON CTPYKType (hailioBoit
cucteMbl, pabotaTh ¢ (alIOBOM CHUCTEMON MEPCOHATBHOTO KOMIIBIOTEpA C
HCIOJIb30BaHUEM I'paduuecKkoro uHTepdeiica, a UMEHHO: cO3/aBaTh, KOUPOBATb,
nepeMelnaTh, IeperuMeHOBbIBaTh, YJAIATh U apXUBUPOBATh (hallsIbl U KaTaJlOTH

2.8

Bnanenue yMeHUSIMM ¥ HaBBIKAMH HCHOJb30BaHUS WH(POPMALMOHHBIX U
KOMMYHUKAI[HOHHBIX TEXHOJIOTHUHI ISl TOMCKA, XpaHeHHs, 00pabOTKH U mepenadn
U aHaJIW3a pa3jINyYHbIX BUJOB HHPOpMALUH

2.9

YMeHue BBIOMpATH CIIOCOO TIPEICTABICHHUS JAHHBIX B COOTBETCTBUU C
MOCTaBJACHHOW  3amayedt  (Tabmuibl, CcXembl, TrpaduKH, AHArpaMMbl) C
HCIOJIb30BAaHUEM COOTBETCTBYIOIIUX MPOTPAMMHBIX CPEACTB 00paOOTKH JaHHBIX




2.10

Ymenne ¢QopmanuzoBaTh M CTPYKTYpUPOBaTh HWH(POPMALHUIO, HUCIONb3YS
ANIEKTPOHHBIC TAONHIBI JJIT OOpaOOTKH, aHAIM3a W BU3YAIH3AIMH YHCIIOBBIX
JaHHBIX, B TOM 4YHCJIC C BBIACJICHUCM aOHalla30Ha Ta6J'II/IIII)I U ynopsasao4ruBaHUEM
(COPTHUPOBKOI) €ro 3JEMEHTOB;, YMEHHE MPHUMEHSATh B AJICKTPOHHBIX TaOIUIIAX
(bopMyIIBI Ut pacYE€TOB € MCIOIB30BAHUEM BCTPOCHHBIX (DYHKIIUH, aOCONIOTHOM,
OTHOCHUTEIIbHOW, CMEIIAaHHON aJpecalluy;, HCIOJIb30BaTh 3JCKTPOHHBIC TAOIUIIBI
JUISL YUCJICHHOTO MOJEIMPOBAHUSA B MPOCTBHIX 3a/ladyaxX M3 Pa3HBIX MPEIMETHBIX
obmnacreii




INEPEYEHD 2JIEMEHTOB COAEP KXAHUA, IIPOBEPAEMBIX HA OI'D
IHO UH®OPMATHUKE

Kon

IIpoBepsieMblii 3JIEMEHT COAECPKAHUA

Hudposas rpaMOTHOCTD

HH#HP
arft
1.1

@aitnel 1 nanku (karanoru). IlpunHnunel noctpoenus QaitnoBeix cuctem. I[lomHoe
nms daina (manku). [lytes k daiiny (manke). Pabora ¢ dainamu u Katajoramu
CpeICTBaMHU OIEPAlMOHHONW CHCTEMBI: CO3/laHHe, KOMMPOBAaHHUE, IepeMelleHue,
NepeuMeHOBaHNe U yjaajeHue (aiaoB u mnamok (karaioroB). Tumsl (haitnos.
CpoiictBa  (aiinoB. @aiinoBblii  menemkep. Ilowck  daiinoB  cpencTBamu
ONEPALlMOHHON CHUCTEMBI

1.2

OObenuHeHne kKommbiOTepoB B ceTh. Cerh WHTepHer. BeO-cTpanmia, BeO-cailT.
Crpykrypa anpecoB BebO-pecypcoB. bpaysep. Ilouckossie cucremsl. Ilownck
nHpOpMAIIMK 10 KIIOYEBBIM CJIOBaM M 10 H300pakeHuio. JlocTOBEPHOCTH
nHopmanuu, momydeHHor u3 Muteprera. [P-ampeca y3moB. CereBoe xpaHeHHE
JTAHHBIX

TeopeTnueckne 0CHOBbI HHPOPMATHKU

2.1

JIMCKpETHOCTh JaHHBIX. BO3MOXXHOCTH OIMCAHUSA HENPEPHIBHBIX OOBEKTOB U
IIPOLIECCOB C MOMOIIBIO JUCKPETHBIX JaHHBIX.

CumBon. Andasur. MomHocTs andasura. JlBowunslii andasut. KommdecTBo
BCEBO3MOXKHBIX CJIOB (KOJOBBIX KOMOMHAIMI) (UKCUPOBAHHON [UIMHBI B JBOMYHOM
andasure. IlpeoOpazoBanme mo0Ooro andasuta K ABowmdHOMYy. KomaumdecTtBo
pa3IUYHbIX CJIOB (PMKCUPOBAHHON JUIMHBI B allpaBUTE ONpPEAEIEHHON MOIHOCTH.
KoaupoBanue cCUMBOJIOB OAHOrO ajiaBuTa C MOMOIIBIO KOJOBBIX CIOB B JPyroM
asnaBuTe, KoJ10Bas TabnuLa, AekoaupoBanue. KoaupoBanue TekcToB. PaBHOMEpHBIit
koa. HepaBnomepHsiit kon. Konuposka ASCII. BocemubutHble konupoBku. [TonsTue
o xonmupoBkax UNICODE. JlekoaupoBaHue COOOIIEHHH C HCIOJIb30BaHUEM
PaBHOMEPHOTO ¥ HepaBHOMEPHOTO Koja. MHpopMarmoHHbIi 00bEM TeKCTa




2.2

Nudopmannonneiii 00bEM NaHHBIX. bUT — MHHMManbHAas €IWHHIIA KOJUYECTBA
nH(popManuu — TBOMYHBIN paspsa. EnxuHuibl nu3mepeHus nHPOpMaIMoOHHOTO 00bEMa
naHHbIX. but, Oait, KMnoOalT, Merabair, ruradait. CKOpocTh mepenayu JaHHBIX.
Enununel ckopocTu nepenayn JaHHbIX

23

KomupoBanue msera. L[BetoBbie momenn. Monens RGB. I'myOuna kommpoBaHwusl.
[Tanutpa.

PactpoBoe u BexkTOopHOE mpenctaBieHue uzoOpaxeHuil. Ilukcens. Ouenka
nH(pOpMaMOHHOTO 00BEMA IPaPUICCKUX JAHHBIX JIJIT PACTPOBOTO U300paKEHUS

24

KoaupoBanue 3Byka. Pa3psaHocTs 1 yacToTa 3anucu. KoanyecTBo KaHaIoOB 3allMCH.
OneHka KOJMMYECTBEHHBIX MapaMeTPOB, CBSA3aHHBIX C MPEICTABICHUEM U XpaHEHHEM
3BYKOBBIX (paiiioB

2.5

Heno3unmonHele W TO3ULIMOHHBIE CUCTeMBI cuucieHusa. AupaBut. OcHOBaHUE.
Pa3Bépuyras Qopma 3amucu umcna. IlepeBox B AECATHYHYIO CHUCTEMY YHCEl,
3alMCaHHBIX B APYTUX CUCTEMAaX CUMCIICHHUS.

Pumckas cucrema cumciaeHus

2.6

JBonuHas cucrtema cumcieHus. [lepeBos menbix uncen B npenenax ot 0 go 1024 B
JBOMYHYIO CUCTeMY cuucieHus. BocbmepuuHas cucteMa cuucienus. [lepeBon uncen
U3 BOCBMEPUYHON CHCTEMBl B JIBOMYHYIO M JIECATUYHYIO CHCTEMbl M OOpAaTHO.
[llecTHanuarepuuHas cucreMa cuuciieHus. IlepeBon uncen u3 mecTHagUATEPUYHOM
CUCTEMBl B JIBOMYHYIO, BOCBMEPUYHYIO U JICCATUYHYIO CHUCTEMBI U OOpaTHO.
ApudmeTraeckne onepanyu B JBOUIHON CUCTEME CUUCIICHUS

2.7

Jlornueckue BbICKa3biBaHUs. Jlornueckue 3HaU€HUs BBICKA3bIBAaHUN. DIIEMEHTAPHBIE
Y COCTaBHbIE BbICKa3bIBaHUs. Jlornueckue onepanuu: «n» (KOHBIOHKIIUS, TOTHYECKOE
YMHOXXEHHE), «UIN» (IU3BIOHKIMS, JIOTHYECKOE CIIOKEHUE), «HE» (JIOru4eckoe
orpunianue). I[lpuwopurer mormyeckux omnepauuii. OmnpeneneHue HCTUHHOCTH
COCTaBHOI'O BBICKA3bIBaHUs, €CJIN U3BECCTHBLI 3HAUYCHUS UCTHHHOCTH BXOJAIIINX B HET'O
3JIEMEHTapHbBIX  BbICKa3biBaHWil. Jlornueckue BolpakeHus. IlpaBuna 3amucu
Joru4eckux BelpaxeHui. [loctpoenne TabauI ICTUHHOCTH JIOTUYECKUX BBIPAKEHUI

2.8

Jlornueckue 31eMeHThI. 3HAKOMCTBO C JJOTHYSCKUMH OCHOBAaMM KOMIIBIOTCPA




2.9

HenpepsiBHble u nuckperHsie mojenu. Vimuranuonnsie monenu. Mrpossie monenu.
OneHka aIeKBaTHOCTH MOJIEIH MOJAEIUPYEMOMY OOBEKTY U LIEISIM MOJEJIMPOBAHUS

2.10

Tabmuunbie monenu. Tabnuia kak npeAcTaBieHUe oTHOIIEHUs. ba3el nanHbx. OTOOD
B TaOJIUIIE CTPOK, YAOBJICTBOPSIONINX 3aIaHHOMY YCIIOBHIO

2.11

I'pad. Bepummna, pebpo, nyts. OpueHTHpOBAaHHbIE U HEOPHUEHTUPOBAHHbBIE TI'padbl.
Jlnuna (Bec) pebpa. BecoBas matpuna rpada. [InuHa myTtu Mexay BepmnHaMu rpada.
ITouck ontumanbHOro nmytu B rpade. HavanpHas BepiinHa (MCTOUYHUK) M KOHEUHAs
BEpLIMHA (CTOK) B OpPUEHTHPOBAHHOM rpade. Bbluncnenume kosnnyectBa myTed B
HaNpaBJICHHOM AIMKINYECKOM Ipade

2.12

Hepeso. Kopens, Bepmmna (ysen), Juct, pebpo (ayra) aepeBa. Bwicora nepesa.
[Mognepeso. IIpumepsl ucnonb3oBanust AepeBbeB. [lepedop BapraHTOB ¢ MOMOIIBIO
JepeBa

ANTOpUTMBI U IPOrPAMMHUPOBAHHE

3.1

CaoiictBa anropur™a. CriocoObl 3aluCH aaropuT™Ma (CIOBECHBIN, B BUE OJIOK-CXEMBI,
porpamMma).

CocraBieHHe aJIrOPUTMOB U MPOTPaMM C HUCIOJIb30BAHUEM BETBIICHUM, LIUKIOB U
BCIIOMOTATEJIbHBIX AJITOPUTMOB /IS yripaBiieHus ucnosnnutenem (Pobot, Uepenamixka,
YepT&XHUK U Ipyrue). BolloaHeHNEe aaropuTMOB BPYUHYIO U HA KOMIIBIOTEPE




3.2

SAzpik  mporpammupoBanus (Python, C++, Ilackans, Java, C#, IllxonpHbIN
ANTOpUTMUYECKHNA S3BIK).

Cucrema mporpaMMHUPOBaHHUS: PEIAKTOP TEKCTa MIPOTrpamMM, TPAHCIIATOP, OTIIATUUK.
[lepemennas: Tum, wuMms, 3HadeHue. llenple, BENICCTBEHHBIE M CHMBOJIBHBIC
MepEMEHHBIE.

Omneparop npucBanBanusi. ApudMeTndeckue BhIPaXEHHs U MOPSIA0K UX BBIUMCICHHUS.
Onepanuu ¢ 1EJBIMA YHUCJIAMH: IIEJIOYUCIIEHHOE JCJICHHE, OCTaTOK OT JCJICHHUS.
Bernenusi. CoctaBHble yCIOBHS (3alUCh JIOTHUECKUX BBIPAKCHUN Ha H3y4aeMOM
sI3bIKE TTporpamMmupoBanus). Haxoxaenne MuHuMyma

U MaKCUMyMa U3 JBYX, TPEX MU YETHIPEX YmcelNl. PemnieHne KBaapaTHOTO ypaBHEHWS,
HMMEIOIIETO BeleCTBeHHbIE KOpHU. [luki ¢ ycinoBueM. AnroputM EBkiupa mis
HaxO0JXJICHUSI HauOOJIBIIIETO OOIIEeTo JETUTENS JABYX HaTypadbHBIX yucen. Pa3oueHue
3aMMCH HATYPaJbHOTO YKCIA B TIO3UIIMOHHOW CUCTEME C OCHOBAHHWEM, MEHBIINUM WU
paBubiM 10, Ha oTmenbHBIe UGB LUk ¢ mepemMeHHOW. ANTOPUTMBI MPOBEPKHU
JIETUMOCTH OJHOTO IIeJION0 YKCJIa Ha APYyroe, MPOBEPKU HATYpaIbHOTO 4YMCIa Ha
MPOCTOTY

33

OOpaboTka CHUMBOJBHBIX JaHHbIX. CHMBOJbHBIE (CTPOKOBBIE) IE€PEMEHHBIE.
ITocumBonbHas 06paboTka cTpok. Iloacu€T yacTOThl MOSBIEHHUS CUMBOJIA B CTPOKE.
BceTpoennbie pyHKIMM 1151 00pabOTKH CTPOK

34

OmnpeneneHre BO3MOXKHBIX pe3yJbTaTOB pabOThl aJropuT™Ma Mpu JTaHHOM MHOKECTBE
BXOJHBIX JAHHBIX, OIPEIECICHUE BO3MOXHBIX BXOJHBIX JaHHBIX, NPUBOJALIUX K
JaHHOMY pe3yJbTaTy




3.5

Tabnuunbie BenuuuHbl (MaccuBbl). OnHOMEpHBIE MaccuBbl. COCTaBIEHUE U OTJIAKA
MPOrpaMM, PEaM3yIOIUX THUIIOBLIC AITOPUTMBI 0OPAOOTKH OJHOMEPHBIX YHCIOBBIX
MacCHBOB, Ha OJHOM W3 SI3BIKOB nporpammupoBanus (Python, C++, ITackans, Java,
C#, IllkonbHbli AnroputMuuyeckuid SI3bIK): 3allOJIHEHHE YHCIOBOIO MacCHBa
CIIyYallHBIMU YHUCJIAMH, B COOTBETCTBHH C (OPMYJIOH WM IyTEM BBOJA YHCEN,
HaXO0XJICHHE CYMMBbI DJICMEHTOB MAacCCUBA, JUHCHHBIN MOWCK 3a/IaHHOTO 3HAYCHUS B
MacCHBE, TOJICYET AIEMEHTOB MAacCCHBa, YIOBJICTBOPSIOIIMX 33aJaHHOMY YCIIOBHIO,
HaxO0XXJICHHe MHHHMAJIBHOTO (MAaKCHMAaJbHOTO) 23JIeMeHTa MmaccuBa. CopTHpOBKa
MaccuBa. OOpaboTka MOTOKA JAAHHBIX: BBIYHCIECHUE KOIUYECTBA, CYMMBI, CPEIHETO
apuMeTHYeCKoro, MHHHMAIFHOTO ¥ MAaKCUMAJIbHOTO 3HA4YeHHUS DIEMEHTOB
MOCIIEZIOBATEFHOCTH, YOBIETBOPSIOIINX 33JAHHOMY YCIIOBHIO

3.6

Vnpasnenune. Curnan. OOpartHast cBsa3b. llodydeHue cuUTHamOB OT IU(PPOBBIX
JaTYNKOB  (HampuMep, KacaHHs, pacCTOSHUS, CBeTa, 3ByKa). llpumepsr
WCTIOJIH30BAaHUS IPUHIMITA OOPATHOM CBSI3M B CHCTEMax YINPaBICHUS TEXHHUUECKUMHU
YCTPOMCTBaMH C MTOMOIIBIO JATYUKOB, B TOM YHCIIE B pPOOOTOTEXHUKE

HNudopmalinoHHbIE TEXHOJIOTUN

4.1

TexkcToBble JTOKYMEHTBl M HMX CTPYKTYpHBIE 3JE€MEHTHI (CTpaHMIa, ad3al, CTpOKa,
CJIOBO, CUMBOJI).

TekcToBbli  mpomeccop —  MHCTPYMEHT  CO3JAaHMs,  PEAAKTUPOBAHUSA U
¢dopmatupoBanusi TekcroB. llpaBumma Habopa Tekcra. PemakTupoBaHue TeEKCTa.
CpoiictBa cumBonoB. Ulpudt. Tunsl wmpudro (pybienble, ¢ 3acedyxkami,
MoHoupuHHbie). [lomyxupHoe u KypcuBHOe HauepTanue. CBoiicTBa a03alleB:
rpaHulbl, a03alHBIA OTCTYN, MHTEpBajl, BbIpaBHMBaHUE. llapamerpsl CTpaHUIIbI.
CruneBoe ¢popmarupoBanue. CTpyKTypHpOBaHUEe HH(POPMAIMU C TIOMOIIBIO CITUCKOB
u Tabaul. MHOroypoBHeBble criucku. Jlo6aBneHne TabiuI B TEKCTOBBIE IOKYMEHTBHI.
BcraBka n3o0paxkeHuil B TeKCTOBbIE TOKYMEHThI. OOTeKkaHne U300paKeHUl TEKCTOM.
BrxiitoueHne B TEKCTOBBIM JOKYMEHT JuarpaMM, (opmys, HyMepaluu CTpaHHL,
KOJIOHTUTYJIOB, CCBUIOK U IPYTUX 3JIEMEHTOB




4.2

PacrpoBrie pucynku. Vcrnonbp3oBanue rpaguueckux MpUMUTHBOB.

Onepanuu  penakTUpoBaHus Tpaduueckux OOBEKTOB, B TOM 4YHCIE LHU(PPOBBIX
(dotorpaduii: M3MEHEHHE pa3Mepa, OOpe3Ka, IMOBOPOT, OTpakeHue, padbora c
obnacTsMu (BBIJICTICHUE, KOTTUPOBAHUE, 3AJIMBKA IIBETOM ), KOPPEKIIHS 1[BETA, SIPKOCTH
U KOHTpacTHocTH. Bekropnas rpaduka. Co3gaHue BEKTOPHBIX PHCYHKOB
BCTPOEHHBIMH CPEICTBAMHU TEKCTOBOTO TMpOIlecCOpa WM JAPYTUX MPOTpaMMm
(mpunoxenwuii). JlobaBieHre BEKTOPHBIX PUCYHKOB B JOKYMEHTBI

4.3

[MoaroroBka MynpTUMETUIHBIX Mpe3eHTaruil. Cnaiin. JlobaBneHne Ha CIail TEKCTa U
n3o0paxenuit. Pabora ¢ HeckonmpkuMmu crnaiinmamu. JloOaBieHWe Ha claia
ayIMOBU3yJIbHBIX TAHHBIX. AHUMAIMs. [ umepcchuiku

4.4

Tunbel fmaHHBIX B sYEWKAaX OIEKTPOHHOM  Tabmuubl. PemaktupoBanue
¢dopmarupoBanue Tabmui. BcTpoeHHBIe (YHKIMK I [OMCKA MaKCUMyMa,
MUHUMYyMa, CYMMBI H cpemHero apudmerndeckoro. CopTUpOBKa JaHHBIX B
BBIJICJICHHOM  jauana3zoHe. [locTtpoenune mmarpamm  (THCTOrpamma, Kpyrosas
quarpamma, ToudedHas Auarpamma). BeiOop Tuma auarpammsl. [IpeoOpa3oBanue
dhopmyn ipu konupoBaHur. OTHOCUTEIbHAS, A0COIOTHAS ¥ CMEIIaHHAS a/Ipecalus

4.5

VYCOBHbIE BBIYMCIEHUS B JJIEKTPOHHBIX Tabmuuax. CyMMUpOBaHHE M MOACYET
3HAYCHHM, OTBEUYANOIIMX 3adaHHOMY ycioBuio. OOpaborka Oonpmux HAOOPOB
JTaHHBIX. UHCIICHHOE MOJICIIMPOBAHUE B AIIEKTPOHHBIX TAOIUIIAX




YYEBHO-METOANUYECKOE OBECIIEYEHHUE

OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISI YYHEHUKA
* Undopmatuka: 7-i kiacc: 6a30BbI YPOBEHb: YUEOHUK; 5-€ U3JaHUE,
nepepadoranHoe bocosa JI.JI., bocoBa A.FO. AkiimonepHoe o0IecTBO
«M3marenscTBO «IIpocBemieHne»

* ndopmaruka: 8-i1 kimacc: 6a30BbIM YPOBEHb: YUCOHUK; 5-€ U3/IaHKE,
nepepadotanHoe bocosa JI.JI., bocoBa A.FO. AkironepHoe o0IIeCTBO
«M3marenscTBO «IIpocBemieHne»

* Uadopmartuka: 9-i kiacc: 6a30BbIN YPOBEHB: YU€OHUK; S-€ U3/IaHUE,
nepepadoranHoe bocosa JI.JI., bocoBa A.}O. AkiimoHepHO€e 00IIECTBO
«M3parenscTBO «IIpocBenieHue
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