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TonmparTu
TMTOACHUTEJILHAA 3ATINCKA

[Tporpamma no nH$opMaTHKe Ha YPOBHe OCHOBHOTO 0011jero o6pa3oBaHusl COCTaB/eHa Ha OCHOBE
TpebOBaHUI K pe3y/bTaraM 0CBOEHHsI OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl OCHOBHOT'O 00II[ero
obpa3oBanus, npefictaBieHHbIX B PI'OC OO0, a Takxe (efepanbHOM paboueit MporpaMmmbl

BOCITUTaHUSI.
[TporpamMma no UHGOpPMaTHKe AAET MpeCcTaB/ieHue 0 LiesX, 001eil cTpaTteruu o0yueHus,
BOCTIUTAHUS U Pa3BUTHSI 00yJarOIUXCsl CpeiICTBaMU UH(POPMaTUKU Ha 6a30BOM YpOBHe,

yCTaHaB/IMBaeT obsi3aTelbHOE MpeiMeTHOe COofiepyKaHHe, Ipe/lyCMaTpUBAaeT ero CTPyKTypHUpOBaHe

I10 pa3aesjiaM U TeMaM.



[Tporpamma no MHQOPMaTHKe OIpe/iesisieT KOIMueCTBeHHbIe U KaueCTBeHHbIe XapaKTepUCTUKU
yueOGHOro MaTepuaria Jijist KaXK/10ro rojja u3ydyeHusi, B TOM UKCJIe /JIsi COZlepKaTe/lbHOTO HarloTHeHUsT
Pa3HOTO BU/a KOHTPOJIS (TTPOMEKYTOUHOM aTTeCcTal[ii 00yJaroIuxcs, BCePOCCUHNCKUX
TIPOBEPOYHBIX PabOT, rOCyZIApCTBEHHOM UTOTOBOM aTTeCcTaluu).

[Tporpamma o nH($OpMaTHKe SIBJSIeTCS] OCHOBOM /I7IsI COCTaB/IeHNsI aBTOPCKUX yueOHBIX MTPOrpamMm,
TeMaTHueCKOro TJIaHUPOBaHUS Kypca yunTesieM.

Llensimu n3ydyeHust ”THPOPMAaTHUKK Ha YPOBHE OCHOBHOTO 00111ero 06pa3oBaHusl SIB/ISTFOTCS:
(hopmHpoBaHre 0CHOB MHPOBO33peHHs], COOTBETCTBYIOILIET0 COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKyd MH(OPMATHKH, TOCTKEHUSIM HayYHO-TEXHUUYECKOT0 Iporpecca 1 00111e CTBeHHOW TPaKTHKHY,
3a CuéT pa3BUTHS TpeJcTaBaeHui 00 nH(opMaly Kak 0 BaXKHeMHIIIeM CTpaTeruueckoM pecypce
Pa3BUTHS TMYHOCTH, TOCY/]apCTBa, 00I1IeCTBa, TOHUMaHHsI POJT MH(POPMAIIMOHHBIX MTPOLIeCCOB,
VMH(OPMaLMOHHBIX PECYPCOB Y MH(OPMALIMOHHBIX TEXHOJIOTHH B YCJIOBUSIX L{U(POBOI
TpaHchopMaI MHOTUX Cep >KU3HH COBPEMEHHOTO 00I1[eCTBa;

obecrieyeHre yCI0BHM, CTIOCOOCTBYIOIINX Pa3BUTHIO a/ITOPUTMUUECKOTO MBILLIIEHHUS KaK
HeoOX0AMMOro yC/I0BUS MPO(heCCHOHAMbHOMN /IesTeTbHOCTH B COBPEMEHHOM MH(OPMAIjMOHHOM
ob11ecTBe, Mpe/rosiaratolero crrocobHoCTh obyuarolerocst pa3buBaTh C/10XKHbIe 3a/lauu Ha bosiee
NIPOCTHIe 110/]3a/jaUM, CPaBHMBATh HOBBIE 33/jauM C 3aJja4yaMy, pelliéHHbIMU paHee, OTpe/esisTh Laru
JJ151 IOCTW)KEHUS pe3y/bTaTa U Tak Jasee;

(hopMHpOBaHuUe 1 pa3BUTHE KOMITETeHIMH 00yUarouxcst B 00/1aCTH UCTI0/Ib30BaHUS
MH(POPMaL[MOHHO-KOMMYHHUKAIIMOHHBIX T€XHOJIOTHUiA, B TOM YMCJ/ie 3HaHUH, YMEeHUI 1 HaBbIKOB
paboTsI ¢ nH(pOpMaLel, MPOrpaMMHPOBaHUs], KOMMYHHKAIMK B COBPEMEHHbIX [TU(POBBIX Cpeax
B yC0BUsiX obecrieueHHst MHGOPMALIMOHHOM 6e301acHOCTH JIMUHOCTH 00yYaroLerocs;
BOCITUTaHHE OTBETCTBEHHOTO M M30MpaTe/IbHOTO OTHOIIeHHs K MHPOPMALMK C YYETOM ITPABOBBIX U
TUYECKUX acTieKTOB eé pacrpoCTpaHeHUsl, CTpeMJIeHUs K MPOA0/KeHHI0 00pa3oBaHUs B 00/1aCcTH
VMH(OPMaLMOHHBIX TeXHOJIOTHI 1 CO3U/aTelbHOU [1esTe/IbHOCTH C IPUMeHeHeM CpeJiCTB
VMH(OPMaLMOHHBIX TEXHOJIOTHH.

Wudopmarrka B 0CHOBHOM 0011[eM 00pa30BaHUY OTPaXKaeT:

CYIIHOCTb WH(OPMATUKK KaK HayYHOU JUCLIUTIIMHBI, U3yJarolllell 3aKOHOMePHOCTH TIPOTeKaHUs U
BO3MO)KHOCTH aBTOMAaTHU3aLiuy MH(POPMaL[MOHHbIX [POL|ECCOB B Pa3/IMUHBIX CUCTEMaX;

OCHOBHbIe 00/1aCTH MpUMeHeHus1 UH()OPMAaTHKH, Mpek/e Bcero MH(opMaliMoHHbIe TeXHOJIOTHH,
yrpaB/ieHHe U CoLanbHy0 chepy;

MeXKUCLIMIIIMHAPHBIA XapakTep UH(OPMaTHKY U MH(OPMALIMOHHOU JiesITe/TbHOCTH.

V3yueHre MHPOPMaTUKU OKa3blBaeT Cyll{eCTBEHHOE BJIMsIHUE Ha (POPMHPOBaHNe MUPOBO33PeHUs
o0yuarol1erocsi, ero >KU3HeHHYH0 MO3ULIHI0, 3aKJ/Ia/IbIBaeT OCHOBBI TTOHUMAaHKS TIPUHLIUIIOB
(YHKIIMOHMPOBAHKS 1 UCTIO/TH30BaHUSI MH(OPMALIMOHHBIX TEXHOJIOTUH KakK He0OX0AMMOT0
WHCTPYMeHTa TIpaKTUueCcKU 1000 JesTeTlbHOCTH U OFHOTO M3 Haubosiee 3HAUMMBIX
TeXHOJIOTUUeCKHX JOCTV)KeHUI COBPeMeHHOM LIMBUIM3aLMd. MHorre rnpeMeTHble 3HaHUs U
CrocoObl eI TeTbHOCTU, OCBOEHHbIe 00yUaroIMUCS TPU W3yueHUH WH(POPMATHKH, HaXOZST
TpUMeHeHHe Kak B paMKax 00pa3oBaTe/IbHOTO MPOoLiecca TPU W3yUeHHH [JPYTHX MpeMeTHBIX
obsacTeld, Tak ¥ B UHBIX )KU3HEHHBIX CUTYalUsIX, CTAHOBSATCSI 3HAUMMBIMHU [171s1 HOPMUPOBAHKS
KaueCTB JIMYHOCTH, TO eCTb OPUEHTHPOBaHbI Ha ((OPMUPOBaHKE MeTanpeJMeTHbIX U JIMYHOCTHBIX
pe3y/nbTaToB 00yueHusl.

OcHoBHbIe 33/1aun yuebHoro npeameta «HbopmaTrka» — chOpMHUPOBATh Y 00yUarOIIXCS:
TIOHMMaHKe TIPUHLIUIOB YCTPOMCTBA U (PyHKIIMOHUPOBAHUSI 0OBEKTOB LIU(PPOBOT0 OKPYKeHUs,
Tpe/iCTaB/IeHns1 00 UCTOPHUU U TeH/IeHLIMSIX pa3BUTHsI MH(OPMATHKH Tieprozia L poBoi
TpaHCc(opMalli COBpeMEeHHOro 00111eCTBa;

3HaHMs,, yMEHUS U HaBbIKM IPaMOTHOM MOCTaHOBKHU 3a/jay, BO3HUKAIOILMX B IIPaKTHYeCKOU
JiesITeNTbHOCTH, ZIJ1sl X PelleHus C OMOIL[bI0 MHPOPMAL[MOHHBIX TeXHOJIOTUM, YMeHUS Y HaBbIKA
(hopMaIM30BaHHOIO OTMCAHUS MOCTaB/AEHHBIX 33/1ay;

6a3oBble 3HaHUS 006 MHPOPMAL[MOHHOM MO/Ie/TMPOBAHUH, B TOM UHCJIe O MaTeMaTHieCKOM
MOZle/TMpPOBaHNY;



3HaHKe OCHOBHBIX aITOPUTMUUECKUX CTPYKTYP U YMeHHe MPUMEHSITh 3TH 3HaHUS [1Jis1 TIOCTPOeHUsT
aJrOPUTMOB pelleHUs 3a/jay 110 UX MaTeMaTUueCKUM MOJIeIsIM;

YMeHUsI U HaBbIKW COCTaB/IeHUs IPOCTHIX MPOTrPamMM M0 TTOCTPOEHHOMY aJiTOPUTMY Ha OJJHOM U3
SI3bIKOB TIPOTPAaMMHPOBaHUsI BEICOKOTO YPOBHS;

YMeHUsI U HaBbIKU 3Q(PeKTUBHOTO MCI0/b30BaHUsI OCHOBHBIX TUIIOB MPUKJ/IJHBIX TIPOrPaMM
(mpusoxkeHuit) obiriero Ha3HaYeHUs1 U MH(GOPMALIMOHHBIX CUCTEM JI/Isl pelleHUst C UX TIOMOILIbIO
TIPaKTUYeCKHX 3a/1ad, B/iaieHre 6a30BbIMH HOpMaM# MHGOPMAIIMOHHOMW 3TUKH U TIpaBa, 0CHOBaMH
MH(OpMaL[MOHHOW 6e30MacHOCTH;

yMeHUe IPaMOTHO UHTePIIPeTHPOBAaTh pe3y/bTaThl pellieHus MPaKTUueCKUX 3a/jau C MOMOLI[bI0
MH(POPMAL[MOHHBIX TeXHOJIOTHM, IPUMEHSITh TI0JTyYeHHbIe Pe3y/IbTaThl B MPaKTUUeCKOMH
J1esiTe/IbHOCTH.

Llenu 1 3a/jaum U3yueHusi UHGOPMAaTHKX Ha YPOBHe OCHOBHOTO 0011lero 06pa3oBaHusi OTpe/esisitoT
CTPYKTYPY OCHOBHOTO COZIep>KaHHsl yueOHOTO TpeiMeTa B BUie CIeAYIOMINX UeThIPEX
TeMaTHueCKUX pasfiesioB:

1udpoBasi rpaMOTHOCT;

TeopeThyeckre 0CHOBbI MH(OPMATHKY;

aJIrOPUTMbI ¥ IPOTPaMMUPOBaHHUE;

MH(OPMaL[MOHHbIe TEXHOJIOTHH.

Ha usyuenue nHpopmaruky Ha 6a3oBoM ypoBHe otBoguTcst 102 yaca: B 7 kacce — 34 yaca (1 yac B
HeZienr0), B 8 kacce — 34 vaca (1 yac B Heflento), B 9 kinacce — 34 yaca (1 yac B Hefiesito).



COOEP)KAHNE OBYUEHUA
7 KIIACC

[udpoBasi rpaMOTHOCTb

KommnbroTep — yHUBepcanibHOe yCTPOMCTBO 00pabOTKU AaHHBIX

KomrisioTep — yHUBepCabHOE BBIUMCUTE/IFHOE YCTPOKCTBO, paboTatolriee 110 mporpaMme. Tyribi
KOMTIIbIOTEPOB: TlepCOHAa/IbHbIe KOMITBIOTEPhI, BCTPOEHHbIe KOMITbIOTePhI, CyTIePKOMITbIOTEPHI.
MobusibHBIe yCTPOMCTBA.

OcCHOBHbIe KOMITOHEHThI KOMITbIOTepa U MX Ha3HaueHue. [Iporieccop. OrnepaTuBHas U
JIO/ITOBpeMeHHast TaMsTh. YCTPOMCTBa BBO/a 1 BbIBOAA. CeHCOPHBIN BBOJ, AaTUMKH MOOMTBHBIX
YCTPOWCTB, Cpe/iCTBa OrioMeTprueCKol ayTeHTU(HUKALIUH.

VcTopust pa3BUTHS KOMIIBIOTEPOB U MPOrpaMMHOT0 obecriedeHst. [IoKoieHHsI KOMITbIOTEPOB.
CoBpeMeHHbIe TeH/IeHIIUU Pa3BUTHsI KOMITbIOTepOoB. CyTiepKOMITBIOTEPHI.

[TapannenbHble BEIUMC/IEHUS.

[TepcoHanbHbIN KOMITBIOTEp. [IpoLieccop U ero xapakTepuCTUKU (TaKTOBast YaCTOTa, pa3psifHOCTB).
OrnepaTtuBHas amsTh. [lonroBpeMeHHasi amMsTh. YCTPOMCTBa BBOZAa U BbIBOZA. OObEM XpaHUMBIX
JIAHHBIX (OTepaTHBHAs MaMsTh KOMIIbIOTePa, )KECTKUI U TBePZOTe/IbHbIN IUCK, TTOCTOSTHHAS MaMsITh
cMapT(oHa) ¥ CKOPOCTb AOCTYyIa Ji/Is1 pa3/IU4YHbIX BUZIOB HOCHUTE/IEeH.

TexHrka 6e30MacHOCTH U MpaBusia paboThl Ha KOMIIbIOTEpe.

[Iporpammsl U faHHbIe

[TporpammMHOe obecrieueHre KoMIboTepa. [IpukiazHoe rporpamMmmHoe obecrieueHue. CUcTeMHOe
nporpamMMHOe obecrieueHre. CHCTeMbI TPOrpaMMHUpOBaHyst. [IpaBoBast 0XxpaHa MporpaMm M
JaHHbIX. BecryiaTHble U ycnoBHO-6ecriiaTHbIe porpaMmmbl. CBOOOHOE IporpaMMHOe
obecrieueHue.

@aiinbl ¥ anku (karasaoru). [IpuHLMNGLI nocTpoeHus (aiioBbix cucteM. [lonHoe ums daiina
(markwm). ITyTs K aiiny (nanke). Paborta ¢ daiinamu 1 Karanoramu cpe/iCTBAMH OTIepPaLMOHHOMN
CHCTeMbI: CO3/jaHHe, KOTIMPOBaHue, repeMellleHue, TilepeMMeHOBaHue U yaieHue (HaiisioB U rarok
(xkaranoros). Tuns! ¢aitnos. CBoiicTBa ¢ailnoB. XapakTepHble pa3Mepsl (pailjioB pa3uyHbIX TUIIOB
(cTpaHuLja TeKCTa, 1eKTPOHHast KHUra, dororpacdusi, 3arvch recHU, BU/I@OKIIUTI, TTOJTHOMETPa)kHbIH
¢unbM). ApxuBanys JaHHbIX. VIcrosb30BaHMe MporpaMM-apXyuBaTopoB. PaiiyioBbIil MeHeKep.
[Touck (aityioB cpeicTBaMU OTepaljiOHHON CUCTEMBI.

KomnbroTepHble BUPYCHI U pyTHie BPeJOHOCHbIe NTporpammsbl. [IporpamMmsbl /17151 3a1L{UThl OT
BHDYCOB.

KomrisroTepHsle cetu

O6beauHeHre KOMITbIOTEPOB B ceTh. CeTb VIHTepHeT. Beb-cTpaHulia, Be6-caiiT. CTpyKTypa aZipecos
BebO-pecypcos. bpay3ep. ITorckoBbie cuctembl. [Tonck nH(MOpPMAILHY TI0 K/TFOUEBBIM C/IOBaM U 110
n300pakeHuro. JJocToBepHOCTb MH(POPMALMH, TTOyYyeHHOU 13 VIHTepHeTa.

CoBpeMeHHbIe CepBUCHI UHTEPHEeT-KOMMYHHKaLU.

CeTeBotli 3THKeT, 6a30Bble HOpMbI MHPOPMAL[MOHHOW 3TUKHU U MpaBa rpu pabore B MIHTepHeTe.
Crpareruu Ge3omacHoro rnoBefieHus B VIHTepHeTe.

TeopeTrueckre 0CHOBbI UH(OPMAaTHKU

Nudopmarius u uHGOpPMaLIMOHHbIE TIPOL[eCChI

VHdopmarusi — 0ZHO U3 OCHOBHBIX TMOHSITUI COBPEMEHHOU HayKHu.

VHdopmarus Kak CBeJieHus1, pe/iHa3HaueHHbIe [1s BOCTIPUSTHS YeJIOBEKOM, ¥ MH(POpMaLis Kak
JlaHHbIe, KOTOPbIe MOTYT ObITh 00paboTaHbl aBTOMAaTHU3MPOBAaHHOMN CUCTEMOIA.

JIMCKpeTHOCTh JaHHBIX. BO3MO)XHOCTD OIMMCAHKS HeTIPePhIBHBIX 0OBEKTOB U MPOLIeCCOB C
TIOMOLI[bIO TUCKPETHBIX JJaHHBIX.

WHdopmaLmoHHbIe MTporiecChl — MPOLIeCChl, CBsI3aHHbIe C XpaHeHHeM, peobpa3oBaHreM U
riepejiaueii JaHHbIX.

[IpencraBneHve nHboOpMaLuu



CumBost. Andasut. MougHocTs andasuta. PasHooOpasue S3b1K0B U andaBuToB. EcTecTBeHHBIE U
(opmanbHble 13bIKK. A(haBUT TEKCTOB Ha PYCCKOM si3bIKe. [IBOMuHbIN angaBuT. KomruecTBo
BCEBO3MO)KHBIX CJTOB (KOZIOBBIX KOMOHMHAIWIA) (PUKCMPOBAHHOM JTMHBI B IBOMUHOM andaBuTe.
[Tpeobpa3oBanue Mr060ro andasura K ABOMUHOMY. KomMuecTBO pa3/iMuHbIX C/I0B (PUKCUPOBAHHOM
JUIMHBI B asihaBrTe OMnpesie/IEHHON MOLHOCTH.

KopupoBanue cIMBO/IOB OJHOTO asipaBUTa C MOMOLbIO KOJOBBIX C/I0B B IPyroM ajgaBuTe, KOJ0Bast
Tab/nvIIa, 1eKOAUPOBaHHe.

[Bonunblii kof. [IpescTaBieHre JaHHBIX B KOMIIbIOTEPE KaK TEKCTOB B IBOMYHOM asi(haBUTe.
WupopmaLmoHHbIN 00bEM JaHHBIX. BUT — MUHMMasbHasE eIMHNLA KOJTMUeCTBa MH(GOPMaLn —
JIBOUYHBIN pa3psif. EauHuULbI n3MepeHust UHGOpPMAalMOHHOTO 06béMa iaHHBIX. buT, 6aiiT,
KWUI00aiT, MeradbaiT, rurabaiur.

CkopocThb nepefauu JaHHbIX. EAMHULIBI CKOPOCTH Tlepefjauu laHHbIX.

Kopuposanue tekctoB. PaBHOMepHbIM Koz, HepaBHOMepHBIM Koz Koguposka ASCII.
BocemubuTHbie kogupoBku. [TonsTre o koarupoBkax UNICODE. [lekoaupoBaHue cO001LeHH €
WCII0/Th30BaHNEM PaBHOMEPHOTO ¥ HepaBHOMePHOTo Koza. iH$opmalMoHHbIi 00bEM TeKCTa.
VckaxeHne nH(poOpMaLuu Npy niepezaye.

OG61ee ripezcTaBieHre 0 [(POBOM IPeZCTaBIeHNH ayIMOBH3YyaIbHBIX U [PYTUX HelpepbIBHBIX
JlAHHBIX.

Kopuposanwue 11Beta. LBeToBbie Mogenn. Mogens RGB. I'mybuHa kopupoBanus. [Tamutpa.
PacTpoBoe 1 BeKTOpHOe TipeficTaBeHre u3obpaxeHuil. [Tukcess. OLieHka MH()OPMaIIMOHHOTO
06BbéMa rparuecKrx JaHHBIX /711 PACTPOBOTO M300payKeHMSI.

Kopuposanue 3Byka. Pa3psiiHOCTb 1 yacToTa 3anvcu. KonruecTBo KaHa/IoB 3alMCH.

O1leHKa KOM4YeCTBeHHBIX [1apaMeTPOB, CBS3aHHBIX C Mpe/iCTaB/IeHMeM M XpaHeHUeM 3BYKOBBIX
(aiinos.

VHpopMaLMoHHbIe TEXHOIOTUU

TekcToBbIe JOKYMEHTbI

TekcToBbBIE JOKYMEHTHI M UX CTPYKTYPHBIE 3/IeMeHTHI (CTpaHuIja, ab3al], CTpoKa, CJIOBO, CUMBOJ).
TeKCTOBBIN NTPOLECCOP — UHCTPYMEHT CO3/JaHUs], pe/lakTUPOBaHUsl ¥ () OpMaTUPOBAHUS TEKCTOB.
I[TpaBuia Habopa TekcTa. PemaktipoBanue Tekcta. CBoticTBa cMBo/oB. [lIpudT. Turer mpudros
(py6nieHble, ¢ 3aceukamu, MOHOLIMPHHHBIE). [Tomy>KpHOe U KypcuBHOe HauepTaHue. CBOMCTBa
ab3arjeB: rpaHULIbl, A03aITHbINA OTCTYTI, UHTEpBaJl, BblpaBHUBaHUe. [lapameTpsl cTpaHunbl. CTrieBoe
(hopmaTupoBaHUe.

CTpyKTypupoBaHHe WH(GOPMALMHY C TTIOMOIIBIO CTIMCKOB U Tabnui]. MHOTOYpOBHEBbIE CTIMCKH.
[obaBneHue Tab/UI] B TEKCTOBBIE IOKYMEHTHI.

BcraBka n3o0pa)keHnii B TEKCTOBbIe OKyMeHThI. OOTeKaHHe n300pa>keHni TeKCTOM. BKtoueHne B
TEKCTOBbIN JOKyMEHT Juarpamm, (popmysi, HyMepaLyy CTPaHHULl, KOJIOHTUTYJ/IOB, CCbUIOK U IPYTUX
3/1IEMEHTOB.

[TpoBepka npaBonucanus. PaccraHoBka nepeHocoB. ['010coBoit BBog, TekcTa. OnTUUeckoe
pacrio3HaBaHue TekcTa. KoMmrbrotepHsii niepesos. Mcnonb3oBanue cepBucoBs IHTepHeTa [
00paboTKM TeKcTa.

KowmribtoTepHas rpaduka

3HaKOMCTBO C rpauueckMMHU pefilakTopaMu. PacTpoBble pucyHkuU. Vcnonb3o0BaHue rpaguuecKux
NIPUMUTUBOB.

Onepalyy pefakTHpoBaHUs rpaduyeckux 0ObeKTOB, B TOM YKcC/ie HUGPOBBIX GoTorpaduii:
M3MeHeHHe pa3Mepa, 00pe3Ka, TTOBOPOT, OTpaXkeHre, paboTta ¢ obacTsMu (BbleeHue,
KOIMPOBaHMUe, 3a/IMBKa LJBETOM), KOPPeKLUs 1[|BeTa, SPKOCTU ¥ KOHTPACTHOCTH.

BekropHas rpa¢uka. Co3zjaHre BeKTOPHBIX PUCYHKOB BCTPOEHHBIMM CPeJiCTBaMK TEKCTOBOI'O
Tipolieccopa Wiu JIpyrux rnporpamm (rpuoxeHuil). JlobaBieHre BeKTOPHBIX PUCYHKOB B
JIOKYMEHTBI.

MynbTuMejMliHbIe TTpe3eHTalun

[MToaroToBKa My/IbTUMeANUHBIX Mpe3eHTaumi. Craiiz. [JobaBneHye Ha cialifi TeKCTa U
n300pakeHuid. PaboTa ¢ HeCKOJILKMMHU C/lakilaMHu.



MobaBneHne Ha C1aii] ayIMOBH3yaIbHBIX JAHHBIX. AHUMaLys. ['UrepcChiiKm.
8 KJIACC

TeopeTrueckre 0CHOBbI UH()OPMAaTHKH

CucTeMbl CUUC/IeHHUS

Heno3uiuoHHbIe ¥ MO3ULMOHHbIE CUCTeMbI curcieHus. AndaBuT. OcHoBaHue. Pa3BépHyTas popma
3arnucy urcia. [lepeBog B 1eCATUUHYIO CUCTEMY UuMCeJl, 3alIMCaHHbIX B IPYTUX CUCTeMax
CUVICJIeHUSI.

PrMckas cucrema cunciieHus.

[BoruHas cucteMa curciieHus. [lepeBog Lenbix urces B nipegesiax ot 0 1o 1024 B ABOMYHYIO
cUCTeMy cuucieHdst. BocbMepuuHasi cuctema curcienus. [lepeBog urcen U3 BOCbMepUYHON
CHUCTEMBI B IBOMUYHYIO U IeCATUUHYIO cHCTeMbl U obparHo. [llecTHazaTepryHas cucteMa
curcnenus. [TepeBop uncen u3 mecTHaALlaTEPUYHOM CUCTEMBI B IBOMYHYIO, BOCbMEDUYHYIO U
JleCATUUHYIO CUCTeMbI ¥ 00paTHo.

ApudmeTnueckue onepalyy B ABOUYHOW CUCTEME CUMCIIEHUS.

OreMeHThbI MaTeMaThyeCKOW JIOTUKU

Jlornueckue BbICcKa3biBaHUsl. JIornueckue 3HaueHUs BbICKa3blBaHMM. JleMeHTapHble U COCTaBHbIE
BbICKa3bIBaHUsl. Jloruueckue omnepanyu: «i» (KOHbIOHKI[US, IOTUYeCKOe YMHOKEHHUE), «UIH»
(AV3BIOHKLIUS, JIOTUYECKOe C/IOJKEHUE), «Hex» (JIornyeckoe oTpuLiaHue). [IpropureT 1oruyeckux
orneparmi. OnpesiesieHre UCTUHHOCTY COCTaBHOI'O BBICKA3bIBaHMUS, €C/IM U3BeCTHBI 3HAYEeHHUS
VICTUHHOCTH BXOZSILMX B HETO 3/1eMeHTapHbIX BbICKa3blBaHUM. JIornueckre BoipaxkeHus. [IpaBuna
3aMMCH JIOTUYeCKUX BbIpaykeHUH. [TocTpoeHne Tabvi] MCTUHHOCTH JIOTHUeCKUX BBIPaKEHHH.
Jlornueckue 3nemeHTbl. 3HAKOMCTBO C JIOTUYeCKUMU OCHOBaMU KOMIIbIOTepa.

ANTOpUTMBI ¥ IPOrpaMMUpPOBaHue

Wcrionuureny v anroputMbl. AJITOpUTMHAYECKHEe KOHCTPYKLIUA

[Tonsatue anroputma. VcrionHuTeN anropuTMoB. ANITOPUTM Kak IUIaH yTpaB/ieHUs UCIIOJTHUTEIEM.
CaoiictBa anroputrMa. Crioco0blI 3arvcy aaropuTMa (C10BeCHbIH, B BUjle 6/I0K-CXeMbl, POrpaMma).
AnropuTMuYecKye KOHCTPYKLUMW. KOHCTpyKUUs «ciiefioBaHye». JIMHeHbIN a/lrOPUTM.
OrpaHn4eHHOCTb JIMHENHBIX a/ITOPUTMOB: HEBO3MOXKHOCTb TPe/lyCMOTPeTb 3aBUCUMOCTh
TNI0CJIeZJ0BaTeIbHOCTH BBINO/IHSEMBIX JeUCTBUN OT UCXOJHBIX JIaHHBIX.

KoHCTpyKLMS «BeTBeHHe»: MO/IHAs U Hemo/iHasi (popMbl. BhINomHeHNe 1 HEBBITIO/IHEHUE YCI0BUS
(MCTMHHOCTB U JIOXKHOCTB BbICKa3biBaHUs). [IpoCThie U cOCTaBHBIE yC/IOBUSL.

KoHCTpyKLUS «TTOBTOPEHKS»: LIMKIIbI C 33/laHHBIM UMC/IOM TOBTOPEHUM, C YC/IOBUEM BbITIOJTHEHUS,
C MepeMeHHOH L|UKJIa.

PaspaboTka /17151 popMasbHOTO UCTIONHUTEIS alTOPUTMa, TIPUBOJSIIEro K TpebyeMoMy pe3ysibTaTy
TIPY KOHKPETHBIX MCXOJHBIX IaHHBIX. Pa3paboTKa HeC/I0/KHBIX aJITOPUTMOB C UCTI0/Ib30BaHHEM
LIUKJIOB U BeTBJIEHUH [i7Is1 yripaB/ieHusi popMabHbIMUA UCTIONHUTE/ISIMU, TaKUMH Kak PoboT,
Uepemnaitika, YepTé&>XHUK. BbIrosHeHWe alfOPUTMOB BPYUYHYHO U Ha KOMIIbloTepe. CUHTaKCHUYeCcKue
U jioruueckue omrobku. OTKasbl.

A3BIK mporpaMMUpOBaHUs

A3bik nporpammupoBanusi (Python, C++, Tlackans, Java, C#, LLIKonbHBIM A/ITOPUTMHAYE CKUI
A3BIK).

Cucrema rporpaMMHpOBaHUS: PelakKTOp TeKCTa NporpamMm, TPaHC/ISATOP, OT/Ia/uuK.

[TepemenHas: TuI, UMs, 3HaueHue. Llenble, BeljeCTBeHHbIe U CUMBOJ/IbHbBIE TIEPEMEHHbIe.
Oneparop npucBauBaHusi. ApupMeTnuecKre BbIpa)KeHHUs1 U MOPSII0K UX BbluMcieHus. Oneparuu C
L|e/IbIMUM YMC/IaMHU: LIeJIOUUC/IEHHOe [ieJIeHre, OCTaTOK OT Jle/IeHHUs.

BetBnenus. CocraBHble yC/I0BUS (3aMKCh JOrMUeCKUX BbIpa)KEHU Ha M3yuyaeMOM $I3bIKe
nporpamMMypoBaHus). HaxoxxeHre MUHMMyMa U MaKCUMyMa 13 JByX, TPEX 1 UeThbIPEX uucerl.
Perienvie KkBa/ipaTHOrO ypaBHeHUs1, UMEOLLlero BellleCTBeHHbIe KOPHHU.

[uanorosas omiaZKa Nporpamm: rouiaroBoe BbINIO/IHEHHe, IPOCMOTP 3HaUeHUM BeJIUYMH,
OT/IafIOUHbBIN BBIBOJ], BLIOOD TOUKU OCTaHOBA.



Ly c ycnoBuem. Anroputm EBKMa A/1si HAXOXK/|eHNsT HAUOOJTbILero 00ILero AemuTeis IBYX
HaTypaJsibHBIX urcesl. Pa3breHue 3aricy HaTypaabHOTO YKMC/ia B TTO3ULIMOHHOMN CUCTeMe C
OCHOBaHKEM, MeHbIIIMM WK paBHbIM 10, Ha OT/je/IbHbIE LIU(PHI.

[Iyk/1 c mepeMeHHOM. AJITOPUTMBI IPOBEPKM [1e/TMMOCTH OJHOTO 1|eJI0T0 UMC/Ia Ha Ipyroe,
IIPOBEPKY HaTypaIbHOIO YMCJ/Ia Ha IPOCTOTY.

O6paboTka CMMBOJIbHBIX JJaHHBIX. CUMBOJ/IbHBIE (CTPOKOBBIE) repeMeHHbIe. [IocuMBObHAs
obpaboTka cTpok. [TogcyéT uacToThI MOSIB/IEHHS] CUMBOJIA B CTPOKe. BcTpoeHHbIe QYHKIUM AJ1sT
00paboTKH CTPOK.

AHanus ajropuTMoB

Ornpe/iesieHre BO3MOKHBIX Pe3y/IbTaToB PabO0ThI alropuTMa MpH JJaHHOM MHOKeCTBe BXOJHbBIX
JlAHHBIX, ONpe/ie/IeHre BO3MOKHBIX BXOJHBIX JJaHHBIX, [IPUBOJALMX K JAHHOMY pe3y/bTary.

9 KJIACC

[udpoBasi rpaMOTHOCTh

['mobanbHasi cetb IHTEepHeT U cTpaTeryuy 6e30macHOro ToBeZieHus B Held

I'nobanbHas cets MHTepHeT. IP-aapeca y3noB. CeTeBoe XpaHeHHe JAaHHBIX. MeTozbl
VH/IMBU/Iya/IbHOTO U KOJIJIEKTUBHOTO pa3MellieHust HoBov uH@opmMaiuu B inTepHeTe. Bonbliiue
JlaHHble (MIHTepHeT-/laHHble, B YACTHOCTH JIaHHbIe COL[MA/IbHBIX CeTeil).

[MousiTHe 06 HpOPMaLMOHHOW 6e30TacCHOCTU. YTPo3bl MH(OPMALIMOHHOM 6e3011acHOCTH MPU
paboTe B 7100a/IbHOM CETHU ¥ METO/[bI TIPOTHBO/eCTBUS UM. [TpaBusia Ge3onacHoOM
ayTeHTU(HUKALMK. 3aliyTa TUUHOU nHpopmaLuu B VIHTepHeTe. be3omnacHsle cTpaTeriuu rnoBejeHus
B UHTepHeTe. [Ipesyrnipesx/ieHre BOB/eUeHHsI B IeCTPYKTUBHbIE U KDUMUHA/IbHbIE (DOPMBI CeTEBOI
aKTUBHOCTH (K1OepOy/TuHT, GUIUHT U ApyTrHe (OpMbI).

Pabora B MH(pOPMAIIMOHHOM TPOCTPAaHCTBE

Bugpl fesiteibHOCTH B VIHT@pHeTe, HHTepHeT-CepBUChl: KOMMYHHUKAL[MOHHbIE CEePBUCHI (TTOUTOBast
ciyx0a, Bi/Ie0-KOH(epeHL[-CBS3b U APYTHe), CIIPaBOUHbIe CTy>KObI (KapThl, PaCTIMCaHUS U PYTHe),
TIOMCKOBBIe CTY>KObI, C/Ty»kObl 0OHOB/IEHUsI TIPOTPAMMHOTO 00ecTieueHus U Ipyrye CIy»KObl.
CepBHCHI roCyziapCcTBeHHBIX yCayT. ObauHble XpaHUIUILa JaHHbIX. CpesicTBa COBMeCTHOM
pa3paboTKu J0KyMeHTOB (OH/aiiH-o¢uchl). [IporpaMmMHoe obecrieueHre Kak Beb-CcepBHUC:
OHJIaltHOBBIE TEKCTOBbIE U rpaduuecKre peJakTopbl, CPeAbl pa3paboTKY IPOrPaMM.
TeopeTrueckre 0CHOBbI UH(OPMAaTHKH

MopenvpoBaHue Kak MeTO/, TT03HaHHUs

Mopenb. 3afiauu, peliaeMble € IIOMOILIBIO MoJe/iipoBaHus. Knaccudukaimu Mogesei.
MarepuanbHble (HaTypHble) M UH(pOpMaLiMOHHbIe Mo/ied. HerpepbIBHBIE U IMCKPETHbIE MOZe/IH.
VimurtauyonHslie Mogiesu. rposbie Mogiend. OlieHKa a/ieKBaTHOCTH MO/Ie/Id MOJIe/TUPYeMOMY
00BeKTy U 1e/IsIM MO/IeTMPOBAHHUSI.

Tabnmuunbie Mogenu. Tabsuija Kak ripe/icTaB/IeHe OTHOIIEHHSI.

Ba3se1 ganHbx. OTOOpP B Tab/Mie CTPOK, VAOB/IETBOPSIIOIIMX 3aZldHHOMY YCJIOBHIO.

I'pad. BepivHa, pebpo, myTb. OpreHTUpOBaHHbIe U HEOPHUEHTHPOBaHHbIe rpadbl. JmHa (Bec)
pebpa. BecoBasi matpuiia rpada. [ImHa myTi Mexxay BepirHamu rpada. ITorck ontumaabHOTo
nyTy B rpade. HauanbHast BepiiiMHa (MCTOYHMK) M KOHeUHast BepIiHa (CTOK) B OpUeHTHPOBaHHOM
rpade. BerurcieHue KosmMuecTBa MyTel B HarpaB/ieHHOM aLuK/IYecKoM rpage.

Hepeso. KopeHs, BepiivHa (y3en), TUCT, pebpo (ayra) AepeBa. Bricora fepeBa. [Toagepeso.
[Tpumepsl UCTIONB30BaHUs JjepeBbeB. [lepeOOp BapHaHTOB C MOMOLIBIO IepeBa.

[ToHsiTHE MaTeMaTUUYeCKOM Moiend. 3aZiauy, pelllaeMbie C MOMOILbI0 MaTeMaTHyeCcKoro
(KOMIIBIOTEPHOT0) MOZeMUpoBaHusl. OTIMure MaTeMaTU4eCKOW MOJIe/Id OT HaTyPHOM MOJe/U U OT
CJIOBECHOTO (JTUTepPaTypHOT0) OMMCAHUS 00BEKTa.

OTarnbl KOMITBIOTEPHOTO MOZIe/TMPOBaHKS: IOCTaHOBKA 3a/jaul, IOCTPOeHUe MaTeMaThueCKOi
MOZIeJTi, TIpOrpaMMHasi peanu3aliyisi, TeCTHpPOBaHUe, TIPOBe/jeHre KOMITbIOTEPHOT'O SKCIIepUMEHTa,
aHa/iu3 ero pe3y/bTaToB, YTOUHEHUE MOJIeJH.

ANropUTMBI ¥ IPOTPaMMHUPOBaHMe



Pa3paboTka a/rOpuTMOB 1 POTpaMM

Pa3buenue 3aaur Ha rof3azaun. CocTaB/ieHre aJirOPUTMOB U IPOrPaMM C HCTIO0Ib30BaHUEM
BETBJIEHHH, IJMK/IOB ¥ BCIIOMOTaTe/IbHBIX a/ITOPUTMOB ZIJIs YTIpaB/ieHUsI UCIIOHKTeieM PoboT win
JPYTUMU UCTIONTHUATEJISIMU, TaKUMU Kak Uepemnaiiika, UepTéXHUK U APYTUMHU.

Tabmiunble BesimurHbI (MaccuBbl). OfHOMepHBIe MaccHBbl. COCTaB/ieHHe U OT/Ia/IKa IPOrpaMM,
peanu3yoLUX TUTOBbIe alrOPUTMbI 00pabOTKM OIHOMEPHBIX YHCIOBBIX MaCCHUBOB, Ha OHOM U3
s13bIKOB riporpammupoBanus (Python, C++, I1ackanb, Java, C#, IIIkonbHBIM AJTOPUTMUYE CKUM
A3bIK): 3aMo/HeHre YKCI0BOr0 MacCHBa C/y4aliHbIMU YKUC/IaMH, B COOTBETCTBHY C (POPMYJION UTN
MyTEM BBOZIa UKCeJl, HaXOXK/eHUe CyMMbI 3/IeMEHTOB MacCHBa, JIMHEMHBIN MOUCK 3aJaHHOTO
3HauyeHHsl B MacCUBe, MO/ICYET /1IeMEeHTOB MaCcCHBa, Y/I0B/IeTBOPSIOIINX 33ZldHHOMY yCJ/IOBUIO,
HaXoXX/|eHe MUHUMa/bHOro (MakCHMasbHOr0) 37ieMeHTa MaccuBa. COpTMpOBKa MaccHBa.
O6paboTKa MOTOKa /IaHHBIX: BLIUMC/IEHHE KOJTMUeCTBa, CyMMbI, CpeIHero apugmMeTHyeckoro,
MHUHHMMAa/bHOTO ¥ MaKCHMaJ/IbHOTO 3HaueHUs 3/1eMeHTOB 110C/1e,0BaTe/IbHOCTH, Y/I0B/IeTBOPSIFOIINX
3a/]JaHHOMY YCJIOBHIO.

YnipasiieHue

Ynpaenenue. CurHan. O6parHasi CBsizb. [ToyueHre CUTHAIOB OT I[U(GPOBLIX JAaTUHMKOB (KacaHus,
PacCTosiHUS, CBeTa, 3ByKa U Ipyroro). [IpumMepsI UCio/ib30BaHKs TIPUHLIMIIA 00pPaTHOM CBSI3U B
CUCTeMax yIpaB/ieHUs] TEXHUYeCKUMU YCTPOKMCTBaMU C MOMOLL[bIO [JaTYMKOB, B TOM UHCJ/IE B
poboToTeXHUKE.

[Tpumepbl poOOTHU3MPOBAaHHBIX CUCTeM (CHUCTeMa YTipaB/ieHus ABW)KeHUeM B TPaHCTIOPTHOM
cucTeMe, CBapOYHasi IMHUS aBTO3aB0/ja, aBTOMaTU3MPOBAHHOE yIpaB/eHue OTOI/IeHUeM JloMa,
aBTOHOMHasI CUCTeMa yIpaB/ieHus] TPaHCIIOPTHBIM CPeJCTBOM U IDYTHe CUCTEMBI).
VHpopMaLoHHbIe TEXHOIOTUH

OneKkTpoHHbIE TabMUILIbI

[TonsiTe 06 371eKTPOHHBIX Tabsmuax. TUIIbI JAHHBIX B sSTU€HKaX 37eKTPOHHOU TaOJHLIbI.
PenaktupoBaHue U (hopmatrpoBaHue Tabmuil. BcTpoeHHble GyHKLIMM /17151 TOMCKA MaKCUMYyMa,
MHUHMMYMa, CYMMBI U cpefiHero apudmeTrueckoro. CopTUpOBKa /JaHHbIX B BbI/|€/IEHHOM
AuanasoHe. [locTpoenue quarpamm (rucTorpaMMma, KpyroBasi iuarpaMMa, ToueyHas Juarpamma).
Bei6op THMa AuarpaMmei.

[Tpeobpa3oBanue hopmys Npy KorupoBaHud. OTHOCUTeIbHAs, aOCOMIOTHAs U CMelllaHHast
ajipecarys.

YcnoBHbIe BBIUMC/IEHUS B 3/1eKTPOHHBIX Tabmuiiax. CyMMUpPOBaHMe U MOJCUET 3HaUeHUH,
OTBEYaIoIINX 3aJaHHOMY ycinoBHi0. O6paboTka 60sbimx HAOOPOB JaHHBIX. YucieHHOe
MO/IeJTUPOBaHKe B 37IeKTPOHHBIX Tab/IUIax.

WHpopmaLoHHbIe TeXHOTIOTHH B COBDEMEHHOM 0011ecTBe

Posib MHOPMALIMOHHBIX TEXHOJIOTHM B pa3BUTUHA SKOHOMUKU MUPa, CTpaHbl, pernoHa. OTKpBIThIe
obpa3oBaresbHbIE PeCYPCHI.

[Tpodeccuu, cBsizaHHbIe C THPOPMATUKOUN U MH()OPMAIIMOHHBIMU TeXHOJIOTUSIMU: BeO-[13aiiHep,
TIPOrPaMMUCT, Pa3paboTUMK MOOUIIBHBIX TTPUIO’KEHNH, TeCTHPOBILUK, aDXUTEKTOP TIPOrPaMMHOTO
obecrieyeHusi, CrieL[MAUCT 110 aHa/IM3y JaHHBIX, CUCTEMHBIN aZ[MUHHCTPATOP.



IINTAHNPYEMBIE PE3YJIBTATBI OCBOEHHMSA [TIPOI'PAMMBI 110 THOOPMATHUKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPASOBAHUA

V3yueHre MHPOPMaTUKU Ha YPOBHE OCHOBHOTO 0011iero 06pa3oBaHUsl HarpaB/ieHO Ha JJOCTHKeHre
00yuaroLUMHUCS TMUHOCTHBIX, METAINPeAMEeTHBIX U TIPeIMETHBIX Pe3y/IbTaTOB OCBOEHUS
coziep>kaHusi yueOHOTO TripemeTa.

JIMUHOCTHBIE PE3YJIBTATHI

JINUHOCTHBIE pe3y/bTaThl UMEeIOT HallPaB/IeHHOCTh Ha pellieHue 3a/jau BOCITUTaHUsl, Pa3BUTHS U
cornManM3anuy 00yJaroImyxcsi CpeZicTBaMy yueOHOTo Tipe/iMeTa.

B pe3ysnbrare n3yueHusi iHGOpPMaTHKK Ha yPOBHe OCHOBHOTO 0011jero o6pa3oBaHusi y
obyuaromjerocsi OyzyT copMUpOBaHbI CIeAYIOIIMe TMYHOCTHBIE Pe3y/bTaThl B YaCTH:

1) maTpuoTHUeCKOTO BOCITUTAHMUS:

L|leHHOCTHOE OTHOILIeHHe K 0Te4eCTBEHHOMY KY/IbTYPHOMY, UICTOPUUECKOMY U HayYHOMY Hac/e[juio,
TIOHMMaHWe 3HaueHUst ”THPOPMATUKK KaK HayKH B )KW3HH COBPeMEHHOr0 0011jeCTBa, B/a/ieHue
J0CTOBepHOI MH(pOPMaIHeli 0 MepefoBbIX MUPOBBLIX U OTEUeCTBEHHBIX JOCTIDKEHUSIX B 00/1aCTH
MH(POPMaTUKU ¥ MHPOPMAL[MOHHBIX TeXHOJIOTHM, 3aMHTepeCOBaHHOCTh B HAYUHBIX 3HAHUSIX O
1UPPOBOI TpaHC(HOPMAIIUK COBPEMEHHOTO O0IIeCTBa;

2) IyXOBHO-HPABCTBEHHOT'O BOCITUTAHUSI:

OpUEeHTAL[Msi HA MOpaJIbHbIe LIEHHOCTU M HOPMBI B CUTYalMsIX HPAaBCTBEHHOTO BbIOOpA, TOTOBHOCTh
OLIeHUBATh CBOE MOBe/leHHe U TIOCTYIIKHY, a TaKKe ToBeJieHHe U MOCTYIKY JPYTUX JIFoJel C To3ULUN
HPaBCTBEHHBIX U MPABOBbIX HOPM C YYETOM OCO3HAHMS M0C/Ie/ICTBUI MOCTYIIKOB, aKTHBHOE
HerpusiTUe acoL[Ma/IbHBIX MOCTYITKOB, B TOM 4Kc/e B VIHTepHeTe;

3) rpa’KjaHCKOTO BOCIIUTAHUS:

TipeZicTaB/IeHre O COL[Ma/IbHBIX HOpMaX U MpaBU/iaX ME>XTMUHOCTHBIX OTHOILIEHUH B KOJUIEKTHBE, B
TOM UHCJIe B COLMAIbHBIX CO0bIIIecTBax, CoO/0eHre paBr/I 6e30MacHOCTH, B TOM UKHC/Ie HAaBBIKOB
6e30macHOro MoBe/ieHrsi B UHTePHEeT-Cpe/ie, TOTOBHOCTb K Pa3HOOOpa3HOM COBMeCTHOM
JiesTeIbHOCTH TIPHY BBITIOIHEHWH YUeOHBIX, TT03HaBaTe/IbHBIX 33/1au, CO3/[aHUH YIeOHBIX ITPOEKTOB,
cTpemsieHHe K B3aMMOTIOHMMAaHHIO ¥ B3aUMOTIOMOIIIH B TIPOLiecce 3TOM yueOHOM /1esiTe/IbHOCTH,
TOTOBHOCTh OL|eHMBaTh CBOE M0Be/|eHNe U MOCTYIIKM CBOMX TOBapHUILel € MO3WL[UM HPAaBCTBEHHbIX U
TIPaBOBBIX HOPM C yU&TOM OCO3HAHMSI TIOC/IeJICTBUI TIOCTYTIKOB;

4) LIeHHOCTel HayUYHOI'0 TI03HAHUS:

c(opMHUPOBaHHOCTH MUPOBO33peHUeCKUX Tpe/iCTaB/ieHnid 00 nHpopMaru, HHPOPMaIMOHHbBIX
nporieccax U MH(GOPMAaLMOHHBIX TEXHOJIOTUSIX, COOTBETCTBYHOILMX COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKu U 0011eCTBeHHOW MPAKTUKU U COCTAB/ISIFOIIMX 0a30BYH0 OCHOBY /[I/isi IOHUMaHMUS
CYILLIHOCTY HayYHOW KapTHUHbI MUPa;

VHTepec K 00yueHUIO 1 TI03HaHUI0, JIF0003HATeTbHOCTh, TOTOBHOCTD M CITIOCOOHOCTH K
camMo00pa30BaHMI0, 0CO3HAHHOMY BbIOOPY HampaB/ieHHOCTH W YPOBHS 00yueHusi B Jja/TbHeHIIeM;
OBJIa/leHre OCHOBHBIMK HaBbIKaMH HUCC/Ie[0BaTeIbCKOU JiesiTe/TbHOCTH, YCTaHOBKA Ha OCMBIC/IEHHe
OTIbITa, HAOJTIO/IeHNH, TTOCTYITKOB M CTPeMJIeHHe COBEepILIeHCTBOBATh MYTH 0 CTYKEHHS
VH/IMBU/yaIbHOTO M KOJIJIEKTUBHOTO O/1aromnonyyus;

copMUpPOBaHHOCTH MH(OPMALIMOHHOM KYJIBTYDPBI, B TOM UKCJIe HAaBBIKOB CaMOCTOSITe/TbHOM paboThl
C yueOHBIMM TE€KCTaMH, CIIPAaBOYHOM TUTEpaTypol, pa3Ho0Opa3HbIMU Cpe/iCTBAMU
MH(POPMaLMOHHBIX TEXHOJIOTHH, a TAK)Ke YMEeHUsI CaMOCTOSITe/IbHO OMpe/ieNSTh Lje/ld CBOero
o0yueHusi, CTaBUTh U (GOPMYJTUPOBATH /17151 ceOst HOBBIe 3a/lauu B yué0e 1 TI03HaBaTeTbHOM
JiesITe/IbHOCTH, Pa3BUBaTh MOTUBBI U MHTEpeChl CBOe M03HaBaTe/IbHOM /1esiTe/IbHOCTH;

5) opMupoOBaHUs KyIBTYPbI 37J0DPOBBSI:

0CO3HaHMe L|eHHOCTH )KU3HH, OTBETCTBEHHOE OTHOLLIEHHe K CBOeMY 3/]0pPOBbIO, yCTaHOBKA Ha
3/10pPOBBI 00pa3 KU3HH, B TOM UHMC/Ie U 3a CUET 0CBOeHHs U cobmofieHst TpeboBaHM Ge30racHoM
3KCITyaTaliy Cpe/iCTB UH(POPMaLJMOHHBIX 1 KOMMYHHUKALIMOHHBIX TEXHOIOTUH;

6) TPyZI0BOTO BOCITUTAHHUSI:

WHTepeC K MpakTUUeCKOMY M3yueHuto rpodeccuii U Tpyza B cepax npodeccruoHaabHON
JiesiTe/TIbHOCTH, CBSI3aHHBIX C MH(POPMATUKOM, POrpaMMHPOBaHKeM U MH(OPMALIMOHHBIMU



TeXHOJIOTUSIMUA, OCHOBaHHBIMH Ha [JOCTM)KEHUSIX HayKH MH(OPMATHUKN U HayUHO-TEXHUYECKOrO
rporpecca;

0CO3HaHHBIN BbIOOP 1 TIOCTPOEHNe WHAVBH/YaTbHOW TPAaeKTOPHK 00pa30BaHUs U )KU3HEHHBIX
TJIAHOB C YY€TOM JIMYHBIX U 0011[eCTBEHHBIX UHTEPEeCOB U MOTpebHOCTel;

7) 5KOJIOrMYeCcKOro BOCIUTAHUS:

0CO3HaHMe 17106a/bHOT0 XapaKTepa 9KOJ0rMueCKUX Mpob/ieM v myTel WX pelleHHs, B TOM YHcjie C
YUETOM BO3MO)KHOCTeH MH(OPMAaLIMOHHBIX M1 KOMMYHUKALIMOHHBIX TEXHOJIOTHUH;

8) ajanTauu 00yuaromierocsi K U3MeHsIFOLMMCsl yCJIOBUSIM COL[MA/IbHOW Y TIPUPOJHOMN CpeJibI:
0CBOeHHe 00yJaroIIMMICS COLIAIBHOTO OIbITa, OCHOBHBIX COLIMA/IBHBIX POJIEH, COOTBETCTBYFOILMX
Be/lylllel /1esiTe/IbHOCTH BO3pacTa, HOPM U MpaBu/i 0011leCTBEHHOTO 1oBe/jeHUs], (hOpM COLIMaIbHOMN
JKW3HU B TPYTINax v coobIIIecTBax, B TOM YHCJIe CYL[eCTBYIOIINX B BUPTYa/JIbHOM ITPOCTPAHCTBE.
METAITPEAMETHBIE PE3YJ/IBTATHI

MeTaHpe,I[METHbIe pe3y/abTaTbl OCBOEHHSA MPOrPpaMMBI I10 I/IH(I)OpMaTI/IKe OTpaXakOT OBJ/IaZleH1Ee
YHHUBEPCa/IbHBIMHA yLIE6HbIMI/I ,Z[efICTBI/IHMH — INO3HaBaTe/IbHbIMH, KOMMYHHWKAaTHBHBIMU,
PeEryisiTUBHbIMU.

[To3HaBaTe/TbHBIE YHUBEpPCA/IbHbIE YUeOHbIe 1eHCTBUS

Ba3oBble oruueckre JeiCTBUS:

yYMEHHe OTpe/IeNATh MOHSATHS, CO3/laBaTh 00001eHNs], yCTaHABIMBATh aHAJIOTUH,
K/IacCU(UIIMPOBaTh, CAMOCTOSITE/TLHO BHIOMPATh OCHOBAHUSI M KDUTEPHH /IS K/TaCCU(PUKALUH,
yCTaHaB/IMBaTh IPUYNHHO-C/IeACTBEHHBIE CBSI3U, CTPOUTH JIOTHUECKHE PACCY>KIEHUs], Je/1aTh
YMO3aK/IroueHust (MHAYKTUBHbIE, /IelyKTUBHbIE U 110 aHAJIOTUH) U BBIBOJIbI;

yYMEHHe CO3/iaBaTh, IPUMEHSTh ¥ TTPe00pa30BLIBATh 3HAKW W CUMBOJIbI, MOJIEJTH U CXEMBI JIIsI
peliieHust yueOHBIX U IT03HABaTe/IbHBIX 3a/iay;

CaMOCTOSATE/TLHO BBIOMPATh CIIOCO0 pellieHus1 yueOHOM 3a/iauu (CpaBHUBATh HECKOJBKO BapUaHTOB
pereHus, BEIOMPATh HarboJiee TOAXOASAIINN C YUETOM CAMOCTOSITE/TBHO BbI/IeNIEHHBIX KPUTEPHEB).
Ba3oBble uccieoBaTeIbCKUe JeUCTBYS:

(hopMy/MpoBaTh BOMPOCHI, GUKCHUPYIOIIME Pa3pPbIB MEX/Y PeabHbIM U JKe/IaTe/IbHbIM COCTOSIHHEM
CUTYyaru1, 00beKTa, U CAaMOCTOSITE/TbHO YCTaHAB/IMBATh UCKOMOE U [JaHHOE;

OL[eHMBaTh Ha IPUMEHUMOCTD U [JOCTOBEPHOCThH MH(MOPMAIL[HIO, TIOyUeHHYHO B XO7ie UCC/Ie[I0BAHKS;
TIPOTHO3UPOBATh BO3MOXKHOE /la/IbHelIIIee pa3BUTHE MPOLIECCOB, COOBITHUI M UX TIOC/IEACTBUS B
AHAJIOTMYHBIX WM CXOJHBIX CUTYal[UsIX, @ TAK)Ke BbIJBUraTh MPE/TI0I0KEeHUs 00 UX pa3BUTHH B
HOBBIX YCJIOBUSIX U KOHTEKCTaX.

Pabora c uadopmarmei:

BBISIB/IATH e(ULUT UHPOPMALIUH, JaHHBIX, HEOOXOAUMBIX /IS pellieHus] IOCTaB/IeHHOH 3a/jauM;
TIPUMEHSITh Pa3/IMUHbIe METO/[bl, UHCTPYMEHThI U 3aIipOCHI IPU TIOMCKe U 0TOOpe MH(MOPMAI[UK WK
JAHHBIX U3 MICTOYHUKOB C YYETOM IPeJ/IOKEHHOM yueOHOM 3a/1auvl U 3a/]JaHHBIX KDUTEPUEB,;
BbIOMpATh, aHA/TU3UPOBATh, CUCTEMATHU3HUPOBATh U MHTEPIPETHPOBATh MHGOPMAIIHUIO PAa3TMUHbBIX
BU/IOB U ()OPM TMpe/ICTaB/IeHHUSI;

CaMOCTOAATE/TLHO BHIOKMPATh ONTUMA/bHYIO (hOPMY TpeZicTaB/IeHuss HH(OPMALIUK 1
WITIOCTPUPOBATH pelllaeMble 3a/laul HeCJIOKHBIMU CXeMaMH, TUarpaMMaMH, UHOU rparKoi U UX
KOMOHWHAIUSIMH;

OLIeHMBaTh HaZIEXKHOCTh MH(OPMALIMH 110 KPUTEPHUSIM, TIPE/IJIOKEHHBIM YUHUTe/IeM WIH
chopMy/TPOBAaHHBIM CaMOCTOSITE/TbHO;

3¢ peKTUBHO 3arIOMUHATH U CUCTEMaTHU3UPOBaTh MH(OPMALIUTO.

KoMMyHUKaTHBHbIE YHUBEPCA/IbHBIE YUeOHbIe 1eHCTBUS

OG6rieHue:

COTIOCTAaB/ISITh CBOU CY)K/IEHUS C CY)KIEHUSIMU JAPYTUX YUaCTHUKOB Aivajora, 00Hapy)KUBaTh
pasMuKe U CXOfICTBO TO3HUIIHH;



MyO/TMYHO TIPEACTaB/ISATh Pe3y/IbTaThl BBITOTHEHHOTO OTTbITa (IKCIIePUMeHTa, NCC/IeJOBaHMS,
TIPOEeKTa);

CaMOCTOSITEe/TEHO BHIOMPATh (hOPMaT BBICTYTI/IEHUSI C yUETOM 3a/iau Mpe3eHTaluy ¥ 0COOeHHOCTel
ayZIUTOPUU U B COOTBETCTBUU C HUM COCTAaB/ISITh YCTHBIE U NMMCbMeHHbIe TeKCThI C UCTI0/Ib30BaHUeM
WITIOCTPAaTUBHBIX MaTepHasoB.

CoBMecCTHasi /1esiTeJIbHOCTb (COTPYJHUYECTBO):

TIOHMMAThb M HCTI0/Ib30BaTh MPEMMYIL[eCTBa KOMaH/IHOW ¥ MHAUBH/yabHOW pabOThI TIPY peleHn:
KOHKPETHOM 1po6/ieMbl, B TOM UKc/ie TIPY CO3[,aHuU UH(OPMAIIMOHHOTO TPOAYKTa;

TIPUHUMATh 11e/Tb COBMECTHOM WH(MOPMAL[MOHHOU eI TeTbHOCTH 110 cOopy, 06paboTke, repeaue,
(dhopmanu3zaiuu nHbOpMaLKH, KOJUIEKTUBHO CTPOUTD AeWCTBUS 110 e€ I0CTH)KeHUIO: pacripeiensTh
POJIH, ZIOTOBAapUBAThCs, 00CYKAATh MPOLIeCC U pe3y/bTaT COBMeCTHOM paboTh;

BBITOJTHSITH CBOIO UacCTh paboThl ¢ MH(opMarel Wik MHPOPMaIIMOHHBIM MPOAYKTOM, JOCTUTast
KaueCTBEHHOTO Pe3y/bTara 110 CBOeMY HallpaBIeHHI0 ¥ KOODAWUHUPYsSI CBOU JJEUCTBHS C [PyTUMU
YjileHaMHd KOMaH/Ibl;

OL|eHMBaTh KayeCTBO CBOETO BK/1a/ja B 0011 MHPOPMALIMOHHBIN MPOAYKT 110 KPUTEPHSIM,
CaMOCTOSITe/IbHO C(OPMY/TUPOBAaHHBIM yUaCTHUKaMU B3aUMO/IeHCTBYS;

CPaBHMBATh Pe3y/bTaThl C UCXOAHOM 3aJaueli ¥ BK/IaJ KaXK/[0T0 uleHa KOMaH/bl B IOCTHKEHHe
pe3yJIbTaToB, pa3/iessiTh Chepy OTBETCTBEHHOCTH U TPOSIB/ISATH TOTOBHOCTH K IPeJ0CTaBIeHHI0
OTuéTa repes, rpyIiion.

PerynsTrBHBIE YHUBepCa/IbHbIE yueOHbIe eliCTBUS

CamoopraHu3anus:

BBISIB/IATH B KU3HEHHBIX M YUeOHBIX CUTYaL[UsiX MPOO/eMbl, TpeOyrolye pelieHys;
OpPMEHTUPOBATHCS B PA3/IMUHBIX MOAX0AAX K MIPUHATUIO pellleHnH (MHAMBU/ya/lbHOEe ITPUHSITHE
pelleHU, PUHATHE pPelleHu B TPyMIe);

CaMOCTOSITe/IbHO COCTAaBJ/ISTh alTOPUTM pellieHust 3a/lauu (UM ero yacTb), BbIOUpaTh Criocob
perieHust yueOHOM 3a/jauvl C YIETOM UMEIOLIUXCSI PeCYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMeHTHpPOBaTh Mpe/jlaraeMble BapUaHThl pellleHnH;

COCTaBJISITh TUIaH AeUCTBUM (T/1aH peasv3aliid HaMeueHHOTo arOpyUTMa pelieHus ),
KOPPeKTHUPOBATh Mpe//IO’KeHHbIN aJITOPUTM C YUETOM TIO/TyUeHHs1 HOBbIX 3HaHUM 00 U3ydyaeMoM
00BeKTe;

JiefiaTb BbIOOP B YC/IOBUSIX TIPOTUBOPEUMBOU MHGOPMaLIMU U OpaTh OTBETCTBEHHOCTH 3a pelleHHe.
CamokoHTposb (pediekcus):

B/IaJieTb Criocob6aMu CaMOKOHTPOJIsl, CAMOMOTHBALIUM U pedrekcuy;

[laBaTh OL|eHKY CUTYyallMu U NpeJyiarath MjaH eé u3MeHeHUs;

YUHTBIBaTb KOHTEKCT U MPe/IBU/IETb TPYAHOCTH, KOTOPbIe MOTYT BO3HUKHYTh TIPH PellleHu!
yueOHOM 3a/1aur, a/JalITUPOBATh pellleHre K MeHSIOIMMCS 00CTOsITeIbCTBaM;

OOBSICHSTH PUUMHBI IOCTIKeHUs (HeJOCTH)KeHUST) Pe3y/IbTaToB MH(POPMALMOHHOU JiesITelTbHOCTH,
JlaBaTh OLIeHKY MPHOOPEeTEHHOMY OTIBITY, YMeTh HaXOAWUTh MO3UTHBHOE B ITPOM30LIeALIeN CUTYaluy;
BHOCUTBH KODPEKTUBBI B [1eSITE/IbHOCTb HAa OCHOBE HOBBIX 00CTOSTeTbCTB, U3MEHHMBIIIMXCS CUTYALUH,
yCTaHOBJ/IEHHBIX OMMOOK, BO3HUKILINX TPYJHOCTEN;

OLIeHMBaTh COOTBETCTBUE pe3ysbTaTa Liejil U YCI0BHUSIM.

OMOLMOHABHBIN MHTEJIEKT:

CTaBUTH Cebsi HAa MeCTO JIpyroro yejoBeKa, IOHUMaTh MOTHMBbI 1 HAMepeHUsl [PYTroro.

[punsTHE Cebs U APYTUX:

0CO3HaBaTh HEBO3MOXXHOCTb KOHTPOJIMPOBATh BCE BOKPYT JlaXke B YCJIOBHUSIX OTKPBITOrO OCTyNa K
mo6bIM 00BEMaM MHGpOPMALWH.

[NPEOIMETHBIE PE3YJ/IETATBI

K kxoH1y 00yyenusi B 7 kiacce y obyyatorrierocsi OyayT c)opMUpOBaHbI CIeAYIOL[He YMEeHMSI:



TIOSICHATDb Ha MPUMepaxX CMbIC/I MOHSATUH «HMHGMOpMAaLUs», « MHPOPMALIMOHHBIN MPOLIeCC»,
«0bpaboTka uHPOpMaLN», «XpaHeHHe UH(OPMaLUN», «repejada UHGOpMaLIN»;

KOZIMPOBATh U /1eKOIMPOBaTh COODIIeHHS 10 33/laHHbIM TTPaBUIaM, JeMOHCTPUPOBATh TIOHUMaHHe
OCHOBHBIX TIPUHLIMIIOB KOAUPOBAHUS UH(OPMaLIMK Pa3InYHON NTPUPO/ibI (TEKCTOBOM, rpaduueCcKoi,
ay/o);

CpaBHUBATh JI/TMHBI COOOIL[eHUM, 3aTTMCaHHBIX B pa3/IMUHbIX ardaBuUTax, oriepupoBaTh eMHUALAMU
M3MepeHus1 THGOPMAIJMOHHOTO 00BEMa M CKOPOCTH MepeZaud JaHHbIX;

OLIeHMBaTh U CPaBHUBATb pa3Mepbl TEKCTOBBIX, FPauueCcKrX, 3ByKOBbIX (haliioB U BHZe0(haiiios;
NIPUBOJUTb NPUMEPbI COBPEMEHHbIX YCTPOWCTB XpaHeHUs U Nepefiaur MH(POPMaL[uM, CPaBHUBAThb
VX KOJIMYeCTBEHHbIE XapaKTepUCTHKY;

BbI/|e/IATh OCHOBHBbIE 3Tarbl B UCTOPUU U TIOHUMaTh TeH/EeHL[MU Pa3BUTHsI KOMITbIOTEPOB 1
TIPOrPaMMHOTO 00ecTieueHusl;

M0/TyYaTh U UCMO/Ib30BaTh MHPOPMALMIO O XapaKTepUCTHKaX MepCOHaIbHOIO KOMITbIOTEpa U ero
OCHOBHBIX 3/IeMeHTax (MpoLeccop, orepaTyBHasi aMsTh, JOJrOBpeMeHHas MaMsiTh, YCTPOKWCTBa
BBO/Ia-BbIBO/IA);

COOTHOCHTb XapaKTepHUCTUKH KOMITbIOTepa C 3a/jlauaMu, pellaeMbIMU C ero TTIOMOLLIbIO;
OpPHEHTUPOBATLCS B MePapXUuecKou CTPyKType (aiisioBoi cCTeMbI (3aMKChIBaTh MOTHOE UMS
(aiina (kaTtasora), myTh K (aiiiy (KaTasory) 1o umeroieMycsi OMcaHuio (PaiioBOl CTPYKTYPbI
HEKOTOPOro MH(OPMAaLMOHHOTO HOCUTEIs);

paboraTth C ¢aiinioBoii cCTeMOl MepcoHaIbHOTO KOMITbIOTePa € UCI0/Ib30BaHKeM rpadruyeckoro
uHTepdelica, a MIMEHHO: CO3/laBaTh, KOIIMPOBATh, [lepeMell|aThb, IeperMeHOBbIBATh, YA/IATh U
apXvBHPOBaTh (haityibl U KaTajaor, UCI0/1b30BaTh aHTHBHUPYCHYIO IPOrpamMmy;

TIpe/ICTaB/ATh pe3y/ibTaThl CBOEH /1esiTe/IbHOCTH B BU/le CTPYKTYPHUPOBAHHBIX U/UTFOCTPUPOBAaHHBIX
JIOKYMEHTOB, My/IbTUMeIMHBIX NTpe3eHTaL1i;

MCKaTh MHpOpMaryio B VIHTepHeTe (B TOM UKCIe, TI0 K/TFOUEeBBIM CJI0BaM, 0 M300pa’keHHI0),
KPUTHUECKU OTHOCUTBLCS K HalileHHOM MH(OpMAaLUU, 0CO3HaBasi ONaCHOCTb /151 TMUHOCTH U
ob1jecTBa pacrpocTpaHeHus BpeJJOHOCHOW MH(OPMALiH, B TOM UHC/Ie SKCTPEMUCTCKOTO U
TEePPOPUCTUYECKOTO XapakKTepa;

TIOHNMAaThb CTPYKTYPY aZpecoB BeO-pecypcos;

VICTI0/Tb30BaTh COBPEMEHHbIE CEPBHCHI MHTePHET-KOMMYHUKALH;

cobmozaTh TpeboBaHus 6e30MacHON KCIUTyaTalliy TEXHUUeCKUX CPeiCTB MH(POPMALIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTUiA, COO/I0IaTh CEeTeBOM 3THKeT, 6a30Bble HOPMbI MH(OPMAIIMOHHOM
9THKM U TIpaBa Npy paboTe ¢ pUIoKeHUsIMU Ha JTF00BIX YCTPOUCTBAxX U B VIHTepHeTe, BLIOMpATh
6e3omnacHble CTpaTeruu roBeieHNs B CeTH;

NIPUMEHSITb MeTO/IbI NPO(UIAKTUKY HEraTHBHOTO BIWSHUS CPe/ICTB UH(OPMALIMOHHBIX U
KOMMYHMKAIJMOHHBIX TEXHOJIOTHH Ha 3/10POBbe I10/Ib30BaTe/Isl.

K koH11y 00yuenusi B 8 kacce y obyyaroiierocsi 6yayT cpopMrpoBaHbl C/ieAyIOIIe YMeHUS:
MOSICHAITh Ha TIPUMepax pasInuus MeXXy MO3ULMOHHBIMU U HEMO3ULMOHHBIMUA CCTEMaMH
CUUCTIEHUST;

3anMChIBaTh ¥ CpaBHUBATH Liesible yncaa oT 0 7o 1024 B pa3/mMyHbIX MO3ULIMOHHBIX CUCTeMax
curcsieHus (C ocHOBaHUSIMU 2, 8, 16), BBINOMHATL apuMeTHUecKUe orepaljuy Haji HUMU;
PacKpbIBaTh CMbIC/I IOHATUM «BbICKA3bIBAHUE», «JIOTMYECKast ONeparus», «/1I0rTh4ecKoe
BbIpa)KEHHE»;

3aMKChIBaTh JIOTUYECKUE BbIPaXKEHUS C UCTO0J/Ib30BaHUEM IU3bIOHKLIMM, KOHBIOHKLMU U OTPULIAHKS,
orpezensiTh UCTUHHOCTb JIOTUUeCKUX BbIpa)KeHWH, eC/TM U3BeCTHbI 3HaUeHHUsl UCTUHHOCTHU
BXO/ISIIIIUX B HETO TT€PEMEHHBIX, CTPOUTH TaO/IUI[bI UCTUHHOCTH /IJIsT JIOTHUE CKUX BBIPaKeHHUH;
PacKpbIBaTh CMbBIC/I TIOHSITUIN «UCIIOTHUTEbY», «aJIFTOPUTM», «TIPOrPaMMa», IIOHUMast pa3HULTY
MEX[y yroTpeb/eHneM 3THX TEPMUHOB B 00bIZIEHHOW peur U B MH()OPMATHKE;

OIMMCBIBATh a/ITOPUTM peIlieHUs 3a/laud Pa3/IMUHBIMU CII0co0aMu, B TOM UHC/Ie B BU/jie B/T0K-CXeMbI;



COCTaBJISATh, BBIMOJIHATL BDYYHYIO U HA KOMIIbIOTEPe HeC/I0KHbIE a/ITOPUTMBI C UCII0/Ib30BaHUEM
BeTBJIEHUM U LIUKJIOB Ji/Is1 yTIpaB/IeHuUs1 UCTIOJTHUTESIMUA, TaKUMU Kak Po6oT, Uepemnaiiika,
UepTéXHUK;

VICTI0/Tb30BaTh KOHCTAHTHI U NTePeMEHHbIe Pa3/IMUHbIX TUIOB (UYMCIIOBBIX, IOTUYECKUX,
CUMBOJIbHBIX), & TaKXKe COZleprKalljie UX BbIpaXKeHHUs], UCTI0/Ib30BaTh OrlepaTop NpUCBauBaHUS;
WCII0/Ib30BaTh NIPY pa3paboTke MpOrpaMM JIorTHyeckue 3HaueHus, Oriepaliiy U BbIpaXkKeHHsl C HUMU;
aHa/IM3UPOBATh IpeJ/IOKeHHbIe a/ITOPUTMBI, B TOM YMCJIe OIpe/ie/IsiTh, KAKHe pe3y/IbTarhl
BO3MO)KHBI IIPU 33/laHHOM MHO’KECTBe MCXOZHbIX 3HAYeHWH;

CO3/laBaTh U OT/I&)KUBATh MPOrpaMMbl Ha OJHOM M3 SI3bIKOB NporpammupoBanus (Python, C++,
[Tackans, Java, C#, llIko/bHbIM ATOPUTMUYECKUH H3bIK), peaau3yoliye HeCI0XKHbIe aTOPUTMBbI
00pabOoTKHM UMC/IOBBIX [JAHHBIX C MCIIO/Ib30BaHWEM LIMK/IOB U BETBJIEHUM, B TOM UHC/IE
peaM3yrolue IpoBepKy AeJMMOCTU OJHOIO Lie/Ior0 YUC/ia Ha Apyroe, IpoBepKy HaTypaabHOIo
yKC/ia Ha IPOCTOTY, BblZieleHus1 Liu(p U3 HaTypaabHOIO YMC/Ia.

K kxoH1y 0byyenusi B 9 kiacce y obyyatorrierocsi OyayT c)opMUPOBaHBI CIeAYIOL[He YMEeHMSI:
pa3buBaTh 3a/jauM Ha M0/13a/lauk, COCTABJISITh, BLITMO/IHSATE BPYUHYIO U Ha KOMITbIOTEepe HeC/IOKHbIe
aJITOPUTMBI C UCI0/Ib30BaHKEM BeTB/IEHWH, LIMKJIOB M BCIIOMOTaTe/IbHbIX aJTOPUTMOB J1/1s1
yTIpaB/ieHUsT UCTIOJTHUTESIMU, TAKUMU Kak Po6oT, Uepenaiiika, UepTéXHUK;

COCTAaBJISITh ¥ OT/IQXKMBATh MPOrPaMMBbI, Pean3yoIie TUTIOBbIe aITOPUTMbI 00pabOTKH UMC/TOBBIX
TI0C/Ie/I0BaTe/IbHOCTeN U O[HOMEePHBIX UHMC/IOBBIX MaCCUBOB (TIOMCK MAaKCHMYMOB, MUHUMYMOB,
CYMMBI WM KOJIMUeCTBA 37IeMeHTOB C 3a/JaHHbIMU CBOMCTBaMM) Ha OZJHOM M3 SI3bIKOB
niporpammupoBanus (Python, C++, [Tackans, Java, C#, [lIkonbHbIA AJITOPUTMUYECKUN F3bIK);
pacKphbIBaTh CMBIC/I TOHATHI «MO/ieJIb», «MOJe/IMPOBaHNe», OTpe/ieNIaTh BUbI MO/iesel, OLjeHUBaTh
a/IeKBaTHOCTb MOJIe/Ti MO/Ie/TUPyeMOMY OOBEeKTY U LiesisiM MOZe/TAPOBaHHUS;

WICTI0/1b30BaTh Tpadbl U [lepeBbs /11 MOZle/TMPOBaHUs CUCTEM CeTeBOM U hepapXruyeCcKou
CTPYKTYPbl, HAXOJUTb KpaTJyaullinii MyThb B rpage;

BBIOMpATh criocob mpe/cTaBIeHus JAHHBIX B COOTBETCTBUM C ITOCTABIeHHOM 3ajaueld (Tabmuipl,
cxeMbl, rpaMKH, UarpaMMbl) C UCIO/Ib30BaHHEM COOTBETCTBYHOLMX MTPOrPAMMHBIX CPe/ICTB
00pabOTKY [JaHHBIX;

WCTI0/Ib30BaTh 3/IeKTPOHHBIe TabuLIbI [jiss 00pabOTKHM, aHaM3a ¥ BU3yau3aliy UMCI0BbIX
JIAHHBIX, B TOM UHCJIe C BbIIe/IeHHeM /iMaria30oHa Tab/muLbl U yIIOpsijourMBaHieM (COPTHPOBKOM) ero
3/1eMEeHTOB;

CO371aBaTh ¥ MIPUMEHSTH B 3/IEKTPOHHBIX Tab/muriax GopMysibl 71 PaCUETOB C MCIIOIb30BaHUEM
BCTPOEHHBIX apuMeThuecKrux QyHKLIMK (CyMMHpPOBaHUe U MO/CUET 3HaUeHHH, OTBeYaroLuX
3aZlaHHOMY YCJIOBHIO, CpeJjHee apu(MeTHuUeCKoe, MOMCK MaKCHMa/IbHOTO M1 MUHUMA/IbHOTO
3HaueHUs ), abCOFOTHOM, OTHOCHUTE/ILHOM, CMeIlIaHHOM aZipecalii;

WICTIO/TH30BaTh 3/IeKTPOHHBIE TaO/IUIIBI [1s1 UMC/IEHHOTO MO/Ie/TMPOBAHUS B TIPOCTHIX 33/jadax U3
pa3HbIX MpeJMeTHBIX 0bsacTel;

VICTI0/1b30BaTh COBPEMEHHbIe MHTePHeT-CepBUCHI (B TOM UKC/Ie KOMMYHUKALJMOHHbIE CEPBUCHI,
o6siauHble XpaHU/IUIIA JAHHBIX, OH/IalH-TIPOrpaMMBbI (TeKCTOBbIe U rpadrueckue pejakTophl,
cpe/ibl pa3paboTKi)) B yueOHOM U MOBCeIHEBHOM IeATeTbHOCTH;

TIPUBOJUTH TIPUMEPHI UCII0/Thb30BaHuUs reoMH(OPMALIMOHHBIX CEPBHCOB, CEPBHUCOB IOCY/IapCTBEHHBIX
yC/yT, 0Opa3oBaTe/ibHBIX CepBUCOB VIHTepHeTa B yueOHOM 1 TTOBCeIHEBHOM /ieTeTbHOCTH;
WCTI0/Ib30BaTh Pa3/iMuHbIe CPeZCTBA 3alllMThl OT BPeJOHOCHOTO IIPOrPpaMMHOT0 00ecrieueHusl,
3alMIaTh NepCOHaIbHYI0 UH(OPMALMIO OT HeCaHKLJMOHMPOBAHHOTO J0CTYIIA U ero MOC/Ie/CTBUN
(pa3rnariieHusi, MoJMeHbl, YTPaThl JaHHBIX) C YUETOM OCHOBHBIX TEXHOJIOTMYECKUX U COLIMAJTbHO-
TICUX0JIOTMYeCKUX aclleKTOB HMCIO/Ib30BaHUs ceTH VIHTepHeT (ceTeBasi aHOHUMHOCTb, LIM(POBOM
cJiefl, ayTeHTUUHOCTb CyOBEKTOB U PeCypCOB, OMTACHOCTb BPEJJOHOCHOTO KOJia);

pacro3HaBaTh MOIBITKU U TIPeYTIPeK/1aTh BOBIeUeHHe Ce0si ¥ OKPY’>KaroIuX B /[eCTPYKTHUBHbIE U
KpUMUHA/bHbIe (hOPMbI C€TeBOM aKTUBHOCTH (B TOM YKC/ie KMOepOy/TMHT, (PUILIUHT).



TEMATNYECKOE IIVTAHMPOBAHUNE

7 KJIACC
KosiueCTBO 4acoB (D/IeKTPOHHbIe
Ne [HaumeHoOBaHue pasziesioB U 11 poBbIe)
I/T1  [TeM IIPOrpaMMBI Bcero Korrporsakie  [pakTHaeckue oOpa3oBaTesbHbIE
paboThI paboThI beCypChbI

Pazpen 1. udposasi rpaMOTHOCTh

KomrisroTep —
1.1 [yHMBepca/bHOE yCTPOMCTBO| 2

00pabOTKHM JaHHBIX
1.2 [[Iporpammsl 4 jaHHbIE 4
1.3 |[KommbroTepHble ceTy 2
Nroro o pasgeny 8
Paszgen 2. TeopeTnyeckrie 0CHOBbI MHPOPMAaTUKH

Hdopmarus u
2.1 [H(pOpMaLMOHHBIE 2

[1POLIeCChI
22 [camere s
Wroro no pasgeny 11
Paznen 3. UHdopmaloHHbIe TeXHOOTHUH
3.1 [TekcToBBIE JOKYMEHTBI 6 1 4
3.2 |KommeloTepHas rpaduka 4 2

NBTAMeIUHbIe

E;A];)};36HTEIL[§I/I 3 1 1
Wroro 1o pasgeny 13
PezepBHOoe Bpems 2 1
OBIIEE KO/IMYECTBO 34 3 9
YACOB II10 ITPOI'PAMME




8 KJIACC

KosuecTBO yacoB (O/1eKTpOHHbIE
Ne [HauMeHOBaHue pa3fesioB U 1udpoBbIe)
/T [reM NporpaMMBbl Beero  [KOHTpOIbHbIE  [IPAKTHYECKHE |53 0pare pppe
paboTHI paboThI becypCeI

Paszgen 1. TeopeTnyeckre 0CHOBbI MH)OPMAaTUKH
1.1 |Cucremsl cuucieHus 6 1
1.9 J/1eMeHThbI MaTemMaThyeCKOr 6 1

JTIOrMKU
Wroro no pasgeny 12
Paszen 2. Anroputmsl ¥ IiporpaMmmMupoBaHue

lIcrio/THUTe N U a/ITOPUTMBI.
2.1 |AnropurmMuueckue 10 1 4

KOHCTPYKLIMU
2.2 3Bk nporpamMmupoBanus |9 6
2.3 |AHanu3 aaropuTMoB 2
Wroro o paszeny 21
PesepBHOe Bpems 1
OBUIEE KOJIMYECTBO 34 3 10
YACOB IIO ITPOI'PAMME




9 KJIACC

Ko/imuecTBO yacos (D/1eKTpOHHbIEe
Ne [HavmeHoBaHue paszmesnoB U 1rdpoBbie)
/T [reM MporpaMmbl Beero  [(OHTPO/BHEIE  [TIPaKTHYECKHE  |aaq0pare i pie
paboTHI paboTHI DecypChI

Pasgen 1. ludposasi r(paMOTHOCTH

[‘nobanbHas cetb IHTEpHET
1.1 [ crparerun 6e3omacHoro |3

oBeJieHUs B Hel
12 PaboTa B MHPOPMAaI[MOHHOM 3

MPOCTPAHCTBE
Wroro no pasgeny 6
Pa3gen 2. TeopeTrueckurie 0CHOBbI MHQOPMaTUKKU

E}'AO,ZLEJII/IPOBE[HI/IE KaK MeToz | o 1

03HaHUS

Wroro no pasgeny 8
Pa3zen 3. Anroputmel ¥ riporpaMmmupoBaHue
31 Pa3zpaboTka a/irOpuTMOB U 6 1 )

Mporpamm
3.2 [YmpaBneHue 2
Wroro no paspeny 8
Pasznen 4. IHdopmalLoOHHbIe TeXHOIOTUU
4.1 [DreKTpOHHbIe TAOIUI[BI 10 6

[ 1HbOopMalOHHBIE
4.2 [reXHOJIOTMH B COBpeMeHHOM| 1

oOI1IeCTBE
Wroro o paszeny 11
PesepBHOe Bpems 1
OBIIEE KO/IMYECTBO 34 7 8

YACOB IIO ITPOI'PAMME




[TIOYPOYHOE IVIAHUPOBAHUE
7 KJIACC

Ne
n/
I

[Tema ypoka

Ko/mmuecTBO 4acos

Bcero

[KoHTpOJIbHBIE
paboThI

[IpakTHUeckue
paboThI

TaTa
3yYeHUs]

(D/IeKTPOHHbIe

[1M(ppOBbIE
0Opa3oBare/bHbIE

pecypchbl

[KomribroTep —
yHUBepCaJbHOe
BBIYMC/TATE/THHOE
yCTpOMCTBO, paboTatoiriee
o nporpamMme. TexHUKa
0e30MIaCHOCTH Y MpaBwU/Ia
paboThI Ha KOMTIbIOTEpE

lIcTopusi U COBpeMeHHbIe
TeH/eHLJUU pa3BUTHS
KOMITbIOTEPOB

[IporpamMmHOe
oOecrieueHre KOMIbIOTEPA.
[IpaBoBas oxpaHa
[IPOrpaMM U JaHHBIX

Daii/ibl ¥ Manku.
(OCHOBHBIE Orieparuy C
(halilaMu ¥ TlarTKaMu

ApXuUBaLys JaHHBIX.
crionb30BaHue
[POrpamMM-apX1UBaTOPOB

[KoMIbIOTEpHBIE BUPYChI U
AHTHBHDYCHBbIE
[pOrpamMmbl

KoMITbIOTEpHBIe CeTH.
[Tovick nH(opMaLy B
cetu VIHTEpHeT

(CepBUCHI MHTEPHET-
KOMMYHUKaLi. CeTeBon
BTUKeT. CTpareruu
0e3011aCHOrO MOBE/IEHNs B
IHTepHeTe

THdopmalust U JaHHbIe

10

l1HopMalLiOHHBIe
MpOLIeCChI

11

PazHooOpasue SI3bIKOB 1
a(aBUTOB. ECTecTBeHHbIe
11 (hOpMasIbHBIE SI3bIKU

12

IBOMUHBIM a/(aBuUT.
[Tpeo6pa3oBanue m060r0
QaBuTa K IBOUYHOMY

13

[TpescraB/ieHye JaHHBIX B
KOMITbIOTEpe KaK TEeKCTOB B
TBOMUHOM asipaBUTE




14

E.IMHWLIBI M3MepeHrs
MHGOPMAaLIMU U CKOPOCTU
repeaun JaHHBIX

15

[KomvipoBaHue TeKCTOB.
PaBHOMepHbIe U
HepaBHOMEPHBIEe KO/bl

16

/lekofpoBaHye
COOOIL[eHUH.

11 opMaLOHHBIN 00bEM
TeKCTa

17

[ [1ppoBoe npescTaBieHUe
HeTpepbIBHBIX JJaHHBIX

18

KogupoBaHue LiBeTa.
OLieHka
MH()OPMaLMOHHOTO
0ObEMa rpadruueCcKux
aHHBIX [|7Is PACTPOBOTO
11300paykeHust

19

KozrpoBaHue 3ByKa

20

«KoHTposibHast pabora 1o
reme "[IpencraBnenue
MHGbOpMaLK'»

21

TekcTOBbBIE JOKYMEHTBI, UX
BBO/| M peJlaKTUPOBaHUE B
TeKCTOBOM IpoLieccope

22

(MopMaThpOBaHue
TeKCTOBBIX JOKYMEHTOB

23

[lapamMeTpbl CTPaHULIBI.
CITUCKY U TaOMULIBI

24

BcTaBKa HETEKCTOBBIX
0OBLEKTOB B TEKCTOBbIE
[TOKYMEHTBI

25

[1HTe/IeKTya/IbHbIE
BO3MOXXHOCTH
COBPEMEHHBIX CUCTEM
0OpabOTKM TEKCTOB

26

O6001TIeHTE 1
CHCTeMaTHU3allis 3HaHUH
[10 TeMe « TeKCTOBbIe
[TOKYMEHTbI»

27

[‘paduueckuii pefakTop.
PacTpoBbIe pUCYHKU

28

Ornepanuu
peaaKTUPOBaHUs
rpadrueckux 00bEKTOB

29

BekTopHas rpaduka

30

O6001TIeHTE 1
CHCTeMaTHU3allis 3HaHUH
o TeMe «KomribroTepHas




rpaduika». [IpoBepouHas
pabora / Bcepoccuiickast
MpoBepouHast paboTa

31

O600611IeHE U
CuCcTeMaTU3aLys 3HaHUH /
Bcepoccutickas
MpoBepouHast paboTa

32

[loaroToBKa
MY/TETUMEIUHBIX
Mpe3eHTaLui

33

JTobaBeHre Ha CTakf
Qy/IMOBH3ya/IbHBIX
TaHHbIX, aHUMAL[UA 1
CUIEPCCHUTOK

34

O6001TIeHTE 1
CHCTeMaTHU3alus 3HaHUH
Mo TemMe
«<MynbTUMeIuHbIe
[Ipe3eHTaln»

OBIIEE KO/IMYECTBO
YACOB IIO ITPOI'PAMME

34




8 KJIACC

Ne
n/n

[Tema ypoka

[KosmmuecTBO UuacoB

Bcero

[KOHTpOJ/TbHBIE
paboThI

[[pakTHUeckue
paboThI

/laTa
13y YeHUsT

(O/1eKTpOHHbIe

[T1(pPOBLIE
poOpa3oBarebHbIE

peCcypChI

Hemno3uioHHbIe U
[MO3ULIMOHHBIE
CUCTEMBI CUMC/IEHUS

PazBepHyTas opma
BaryCH Yrcia

/IBOMYHasA cUcTemMa
CUVICIIEHNS.
ApudmeTrueckre
oriepaliiy B IBOUYHOU
CHUCTEMe CUHUC/IEHUS

BoceMepruHas
CCTeMa CUHUCIIeHHs

[[TecTHaLIaTEpUYHASA
CCTeMa CUMC/IEHUST

O060061IIeHNE 1
CiCTeMaTHh3aLus
BHAHWM 110 TeMe
«CHcTeMbl
CUMC/TIeHUS»

/Tornueckue
BLICKA3bIBAHUS

Ulornyeckue onepanuu
«KH», «UJIN», «HE»

Ornipegenexve
MICTUHHOCTH
COCTaBHOTO
BbICKA3bIBAHUS

10

TabauIbl UICTUHHOCTH

11

JTornueckue 3/IeMeHTbI

12

KonTposibHast pabora
[10 TeMe «IIeMeHThbI
MaTemMaTHhue CKoit
JIOTUKI»

13

[loHsTHE anropyUTMa.
cnonruTen
Q/ITOPUTMOB

14

(CBOMCTBA a/IrOPUTMa.
Crioco6bI 3anvcu
Q/IropUT™Ma

15

AJITOpUTMUYECKAst
KOHCTPYKLIHSA
«CJIeJOBAHHE».

JTMHEeHBINA a/ITOPUTM




16

AIrOpUTMHUYe CKast
KOHCTDYKLIUS
«BETBJIEHUE»: TI0THAst
1 HeTosiHast (POpMbI

17

AJITOpUTMUUECKast
KOHCTPYKLIUS
«TTOBTOPEHHE»

18

DopmasnibHOe
MICTIO/THEeHHe
Q/IropUTMa

19

Pa3zpaboTka

He CJTOKHBIX
Q/ITOPUTMOB C
ICII0/Tb30BaHHEM
[TUKJIOB ZIJIs
yTIpaB/IeHUSI
(hopMabHBIMU
MCITOJTHATE/ISIMU

20

Pa3zpaboTka

He CJT0KHBIX
Q/ITOPUTMOB C
1CII0/Tb30BaHEM
[[IK/IOB W BETBJIEHUM
17151 yIipaB/ieHust
(hopMabHBIMU
CTTOJTHUTE/ISIMU

21

BrimoHeHne
Q/ITOPUTMOB

22

O6o61eHMe 1
CriCTeMaTU3aLius
BHAHMII 110 TeMe
«VcrnomHuTeny u
Q/ITOPUTMBI.
AJITCOPUTMUYE CKHEe
KOHCTPYKLIM»

23

f13BIK
[POrpaMMUPOBaHUSI.
CricTeMa
MPOrpaMMUPOBaHUS

24

[lepemeHHbIe.
Onieparop
[PUCBaUBaHUs

25

[ IporpammupoBaHue
THEeHbIX aTOPUTMOB

26

Pa3paboTka mporpamm,
CoZepIKaII[UX OIepaTop
BETB/IEHUS

27

/TranioroBas OT/1ajiKa
[pOrpaMm

28

[{1K/I C yc/ioBrEM




29

[ [MK/1 C mepeMeHHOM

30

(O6paboTka
CIMBOJIbHBIX JJaHHBIX

31

O60061IeHE U
CHCTeMaTH3aLyst
BHAHUI 110 TeMe
«H3BIK
MPOrPaMMHUPOBaHUSD»
[TpoBepouHast paboTa /
Bcepoccutickas
MpoBepouHast paboTa

32

O60061IeHE 1
crcTeMaTr3aLus
BHAHUM U yMeHUH 110
KypCy UH(pOpMaTUKu 8
K1acca /
Bcepoccurickas
MpoBepoYHast paboTa

33

AHa/U3 aJrOpuTMOB.
OrnipegeneHve
BO3MOXXHBIX
pe3y/IbTaToB pabOoThI
Q/IrOpUTMa MpU
3a/JaHHOM MHOYKEeCTBe
BXO/IHBIX JAHHBIX

34

AHa/IM3 alrOPUTMOB.
Ornipegenexve
BO3MO>XHBIX BXOJHBIX
MAHHBIX, TPUBOASILINX

K JAHHOMY pe3y/bTaTy

OBUIEE KOJIMYECTBO
YACOB IIO
[TPOI'PAMME

34

10




9 KJIACC

Ne
n/n

[Tema ypoka

[KosmuecTBO uacoB

Bcero

[KoHTpOJIbHBIE
paboThI

[[pakTHUeCcKue
paboThI

/laTa
3y YeHUs]

(O/1eKTpOHHBIe

[T1(pPOBLIE
oOpa3oBarebHbIE

pecypchI

['mobanbHasi ceTh
lTuTepHer. IP-anpeca
y3/10B. bosbiine
aHHbIe

[ 1HdopmaloHHast
(0e30I1aCHOCTH

YueT nonsTHst 06
MH(pOPMAaLMOHHOU
0e30macHOCTH TIpU
CO37,aHUU
KOMIT/TEKCHBIX
IH(OPMAaI[MOHHBIX
0OBEKTOB B BH/Ie BeD-
CTpaHMUL]

Bu/bl 1eATe/IbHOCTY B
cetu VIHTepHeT

O6nauHbIe
TeXHOJIOTHH.
l1crionb30BaHue
OHJ1aH-0¢WCa /151
pa3paboTKu
[T0KyMeHTOB

O0600611IIeHNE U
CHCTeMaTH3aLIYs
BHAHWI 110 TeMaM
«I'nobanbHast ceTh
[ THTepHeT U
CTpaTervuu
(0e3011aCHOIO
MOBe/IeHUs B Hel»,
«Pabora B
MH(POPMALIMOHHOM
MPOCTPaHCTBE»

[Mopenu u
MOZie/IipOBaHue.
Knaccudukaiyu
MOlesei

TabiuHble Mofe/n

Pa3paboTka
0JHOTAOIMUHOM Oa3bI
naHHbIX. CocTaB/ieHue
BarpoCoB K Oaze
TaHHBIX

10

['pad. Becosas




MaTpuiia rpada.
/T1viHa Iy T MeXIy
BepiIMHaMU rpada.
BbiuviciieHye
KO/TMUeCTBa yTel B
HarpaBIeHHOM
QIUK/TUe CKOM rpacde

11

[TepeBo. [Tepebop
BAapHUAHTOB C
[TOMOIL[BIO JlepeBa

12

[MaTtemaruueckoe
MO/le/ITMDOBaHUE

13

[DTare!
KOMITbIOTEPHOTO
MO/|e TUPOBaHUS

14

O600611IeHTE U
CrCcTeMaTu3alus
BHaHW. KOHTpObHas
paboTa 1o Teme
«MogenipoBaHue Kak
MeTO/|, [T03HAHMsI»

15

Pa3bueHue 3aaun Ha
10/]3a/1auM.
CocTaB/ieHre
Q/ITOPUTMOB U
[POTpamMM C
FICTI0/Tb30BaHUEM
BeTB/IEHUH, I[UK/IOB U
BCIIOMOTaTe/IbHbIX
QITOPUTMOB

16

(OnHOMepHbIe
MaCCHBBI

17

TUTIOBbIE aITOPUTMBI
00pabOTKK MacCHBOB

18

CopTHpOBKa MaccrBa

19

(O6paboTKa MoToKa
TaHHBIX

20

O600611IeHTE U
CrCTeMaTH3alust
BHaHU. KOoHTpobHas
paboTa 1o Teme
«Pa3paboTka
Q/ITOPUTMOB U
[IpOrpaMm»

21

Ynipasnienue. CurHai.
(OOpaTHast CBsI3b

22

Po60TH3MPOBaHHbBIE
CHCTEMbI

23

(D/1eKTpOHHbIe
TaO/THLbI. THITBI




TaHHBIX B STUEMKax
B/IEKTPOHHOM TaOJHLIBI

24

PenakTpoBaHue U
(hopMaTrpoBaHUe
Ta0sIrI]

25

BcTpoeHHbIe PYHKIMU
17151 TIOMCKA
MaKCHMyMa,
MUHUMYMa, CyMMbI 1
Cpe/iHero
aprMeTHYeCKOro

26

(COpTHUpOBKa U
(bunbTpalys JaHHBIX B
BbI/le/IeHHOM
nuarnasoHe

27

[locTpoeHue
nriarpaMM U rpadMKoB
B 3/IEKTPOHHBIX
Tabsmrax

28

OTHOCHUTe/IbHas,
AOCOJTIOTHASA U
CMelIaHHas

apecanust

29

YC/10BHBIE
BLIUMC/IEHUS B
D/IEKTPOHHBIX
Tabsmiax

30

(O6paboTKa 60JIBITIX
HaOOpOB JJAHHBIX

31

Uucnennoe
MO/e/TUPOBaHHE B
BIIEKTPOHHBIX
Tabsmiax

32

O600611IeHTE U
CcrCcTeMaTu3alus
BHAaHWUU T10 TeMe
«DJIeKTPOHHBIE
Ta0JTHLBI»

33

Posib
TH(hOPMAaLIMOHHBIX
TEeXHOJIOTUM B
pa3BUTUU SKOHOMUKHU
MUpa, CTPaHbI,
pervuoHa

34

O6061eHME 1
CHCTeMaTH3aLys.

lITOroBO€ roBTOpEHE

OBIIEE KO/IMYECTBO
YACOB IIO
I[TPOI'PAMME

34




[TPOBEPSIEMBIE TPEBOBAHUSA K PE3YJIETATAM OCBOEHMS OCHOBHOM
OBPA30BATEJIbHOU ITPOT'PAMMBI

7 KJIIACC
Kopn, . .
HpOBEpTIEMOTo [TpoBepsieMble MpejMeTHbIE pe3y/IbTaTbl 0CBOEHHSI OCHOBHOM 00pa3oBaTe/bHON
MpOrpamMMbI OCHOBHOTO 0011[er0 00pa30BaHUs
pesysbTara
1 [To Teme «JudpoBasi rpaMOTHOCTb»
[TosicHITH Ha MPUMepax CMbIC/T TIOHSATHH «MH(OpMaIvisi», «iH(POPMaI[HOHHBIN
1.1 MporLecc», «0bpaboTKa MHPOPMaLUK», «XpaHeHHe HH(HOPMaL[U», «T1epeiaua
MH(pOpMaL»
12 [TprBOAUTEL TIPUMeEPbI COBPeMeHHBIX YCTPONCTB XpaHeHUs U Tiepe/jau
' MH(pOpMaLMK, CPaBHUBATh UX KOIMYeCTBEHHbIe XapaKTePUCTUKU
[Tomy4aTh ¥ UCMO/Ib30BaTh MHPOPMALMIO O XapaKTePUCTHKaX MepCOHaTbHOTO
1.3 KOMIIbIOTEPA M er0 OCHOBHBIX 3/1eMeHTax (IIpoLieccop, orepaTuBHast NaMsTh,
o/iIrOBpeMeHHast IaMsiTh, YCTPONCTBA BBO/|a-BbIBO/IA)
1.4 (COOTHOCUTh XapaKTepUCTUKU KOMIIbIOTepa C 3aZladyaMy, pelliaeMbIMH C ero
MOMOIIIbIO
(OprieHTHPOBAaThLCS B MepapXrUuecKol CTPYKType (aiiioBoil CUCTeMbl (3aruChiBaTh
1.5 nosiHOe UM (aiina (kartasora), myTh K (ainy (Karanory) rno UMerLeMycst
orvicaHuo (haiiyioBoli CTPYKTYPbl HEKOTOPOTO MH(GOPMAL[MOHHOTO HOCHUTEIS])
Pabotarth c ¢haitsioBoii crcTeMoi epCcoHaIbHOTO KOMITBIOTepa C MCT0/Ib30BaHUEM
16 rpaguueckoro uHTepgelica: coszaBaTh (KONUPOBATh, IepeMelaTh,
' reperMeHOBBIBaTh, Ya/sITh U apXUBUPOBaTh (haiiyibl M KaTaaory, UCTI0/Ib30BaTh
AHTHBHPYCHYO NIPOrPaMMy )
lckats nH(opMaluo B VIHTepHeTe (B TOM YKCJIe TI0 K/TFOUeBbIM C/I0BaM, 110
17 11300pa’keHHI0 ), KpUTHUECKH OTHOCUTHCS K HalZieHHOW MH(OPMaIii, 0CO3HaBaTh
OTIaCHOCTH JI/Is TMUHOCTH M 0011[eCTBa PacripoCTpaHeH!s BpelOHOCHOM
MH(pOpMaLK, B TOM YMCJIe SKCTPEMUCTCKOTO U TEPPOPUCTUUYECKOTO XapaKTepa
1.8 [ToHMMaThL CTPYKTYPY a/ipecoB Beb-pecypcoB
1.9 l1crionb30BaTh COBPEMEHHbIe CepBUCHI MHTEePHeT-KOMMYHHUKALIMU
CobnroaTh TpeboBaHus 6e30TaCHOM FKCIITyaTallui TEXHUUECKUX CPeZICTB
MH(OPMAL[MOHHBIX M KOMMYHHUKAL[MOHHBIX TeXHOJIOTHH, COOJTFOATh CeTeBOM
1.10 OTHKeT, 6a30Bble HOPMbI MH(POPMAL[MOHHOW 3TUKU U TpaBa rpu pabore ¢
MPUIOKEHUSIMU Ha JTFOObIX yCcTpoicTBax u B IHTepHeTe, BEIOUPATh Ge30macHbie
CTpaTervu NoBe/ieHus B CeTU
[TprMeHSTb MeTO/bl TPOGM/IAKTUKY HEraTUBHOTO B/IMSIHUS CPEJCTB
1.11 MH(QOPMAI[MOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTUM Ha 3/]0pPOBbe
MO/Ib30BaTeIs
2 [To Teme «TeopeTuueckre 0CHOBbI MHPOPMAaTUKU»
[KommpoBaTh M 1eKOAMpOBaTh COOOILeHNS TI0 3a/JaHHBIM TIPaBHU/IaM,
2.1 1eMOHCTPUPOBAaTh MOHUMaHHe 0CHOBHBIX MPUHLIUIIOB KOJUPOBAHUS MHPOPMALUU
pa3/IMYHOM TIPUPOJBI (TEKCTOBOM, rpaduuecKoi, ayuo-)
(CpaBHUBATh JJIMHBI COODIIEHNH, 3aMCaHHbIX B Pa3/IMUHBIX a/iaBUTaX,
2.2 OTIepUpOBaTh eIMHULIAMU M3MepeHHs1 MH(OPMAaIJIOHHOTO 00bEMa M CKOPOCTH
Mepesiauu JaHHbIX
23 OrieHrBaTh M CpaBHUBATh pa3Mepbl TeKCTOBBIX, rpauyecKux, 3BYKOBbIX (ailioB
' 1 BI/leo(aliios
3 [To Teme «MH(DOPMaLIOHHbIE TEXHOIOTHUI»




[IpencTaBiATh pe3y/bTaThl CBOEH [esiTeIbHOCTH B BU/le CTPYKTYPHPOBaHHBIX

31 MJLTFOCTPUPOBAHHBIX JOKYMEHTOB, My/IbTUMEJUNHBIX Mpe3eHTalui

8 KJIACC

Kog . .

L ITpoBepsiemMble MpeIMETHBIE pe3y/bTaThbl 0CBOEHHUSI OCHOBHOMH 00pa3oBaTe/ibHOM
MPOrpaMMbI OCHOBHOTO 0011]er0 06pa3oBaHus

pesynbrara

1 [To Teme «TeopeTuueckure 0CHOBbI MHGOPMaTUKI»

11 [TosiCHATH Ha MpHMepax pas3/Inuus MeXXJy MO3ULMOHHBIMU U HEMO3UL[MOHHBIMU
CUCTeMaMU CUKCJIeHHUS
3anuChIBaTh ¥ CpaBHUBATH Liesible yncaa oT 0 7o 1024 B pa3muuHbIX

1.2 MO3ULMOHHBIX CUCTEMAax CUMC/IeHus (C OCHOBaHUSIMU 2, 8, 16), BBITIOIHATh
aprimMeTHUecKre orepaluy HaJ, HUMU

13 PacKpbIBaTh CMBIC/I TIOHSITUM «BbICKa3bIBaHHE», «JIOTUUYECKasi OrepaLys»,
«JIOTUUeCKOe BbIpaXkKeHHe»
3arChIBaTh JIOTMYECKUe BbIpaXKeHUs C UCT0/Ib30BaHUEM IU3bIOHKLINH,

1.4 KOHBIOHKLIMY Y OTPULIAHUS, ONIPeZieIiTh UCTUHHOCTD JIOTUUeCKUX BbIpaXKeHUH,
eC/TM U3BEeCTHBI 3HAUEHUsI UICTUHHOCTU BXOZASIIUX B HErO MepeMeHHbIX, CTPOUTh
TaO/IML[BI MCTUHHOCTH JIJIs1 JIOTUUe CKUX BbIpaXKeHU

2 [0 TeMe « AJITOPUTMBI U TTIPOTPAMMHPOBaHKE»

PacKpbIBaTh CMBIC/ MOHSITUI «UCTIOJTHUTE/IbY, «aJITOPUTM», «IIPOrPaMMa,

2.1 MOHUMast Pa3HUILLY MeXy YIoTpeO/ieHeM 3TUX TEPMUHOB B OOBI/IEHHOM peuu 1
B MTH(OpMAaTHKe

29 OTNKCHIBATh A/ITOPUTM PELleHHs 3a/]auk pa3/IMYHbBIMH CII0CO0aMH, B TOM UKCIe B

’ BL/Ie 0JI0K-CXEeMBbI

23 (COoCTaB/ISATD, BBITIO/IHATH BPYUHYIO M Ha KOMIIbIOTEPe HEC/IOXKHbIE a/IrOPUTMbI €
1CTI0/Tb30BaHKEM BeTB/IEHUU U LIUKJ/IOB [i/Isl YIIPAB/I€HUS UCTIOTHUTE/ISIMU
l1crio/ib30BaTh KOHCTAHThI U ITepeMeHHbIe Pa3/IMUHbIX TUMOB (YMC/IOBBIX,

24 [IOrMueCKUX, CUMBOJIbHBIX), @ TAK)XKe COZeprKalliie UX BbIpa)KeHus,
11CT10/Ib30BaTh OMepaTop MprHCBavBaHUS

75 l1criosib30BaTh NpU pa3paboTKe MporpaMM JIoTHYecKre 3HaueHUsl, orepaLyy 1
BbIDA)KeHUSI C HUMU

26 AHa/M3UPOBATh NPe/|JIOKeHHbIE a/ITOPUTMBI, B TOM YKUCJIe Orpe/esiaTh, KaKHe
pe3y/bTaThl BO3MOKHBI MIPU 3aJdAHHOM MHOXKECTBE UCXOJHBIX 3HAUeHUH
Co37,aBaTh ¥ OT/I&XKMBATh NPOrPaMMbI Ha OJJHOM U3 S13bIKOB POTPaMMUPOBAHUSI

Python, C++, ITackanse, Java, C#, ILIkonbHbIN ATOPpUTMUYECKUN S13BIK),

97 pea/3yloLLHe HeCTOKHbIE aNTOPUTMbI 006pabOTKH UMC/IOBBIX JAHHBIX C
1CTI0/Ib30BaHUEM LIMKJIOB M BETB/IEHUM, B TOM UMCJIe peau3yolye TTPOBepKY
1eTMMOCTU OJJHOTO LIeJIor0 YKc/ia Ha Apyroe, poBepKy HaTypalbHOIo UKc/a Ha
MPOCTOTY, BbleneHUs Ludp U3 HaTypaJbHOrO YKc/ia

9 KIIACCA

Kog . .

L [TpoBepsieMble NpeIMETHBIE Pe3y/IbTaThbl 0CBOEHHsSI OCHOBHOM 00pa30BaTe/IbHOM
MPOrpaMMbI OCHOBHOTO 0011[ero 06pa3oBaHuUs

pesynbrara

1 [To Teme «IlndpoBasi r(paMOTHOCTb»




1.1

l1crionb30BaTh COBPEMeHHbIe MHTEePHET-CePBUCHI (B TOM UuC/ie
KOMMYHHKAIJHOHHbIE CePBHUCHI, 00/IauHble XPAHW/IHUINA JaHHbBIX, OHJIalH-
MpOrpaMMbI (TEKCTOBBIE U TpadrueCKre pelakTophbl, Cpe/ibl pa3paboTKH) B
yueOHOM U MOBCeAHEBHOM JeSITe/TbHOCTH

1.2

[TprBOAUTEL TIPUMEPHI UCII0/Ib30BaHUS TeOMH(POPMAIIMOHHBIX CEPBUCOB,
CEepBHCOB rOCY/IapCTBEHHBIX yC/IyT, 0O0pa3oBaTebHbIX CepPBUCOB VIHTepHeTa B
yueOHOM U MOBCeTHEBHOM /IeATeTbHOCTH

1.3

l1crionb30BaTh pa3MuHbIe CPeCTBA 3alUThI OT BPeJOHOCHOTO NPOrpaMMHOI0
0OecreueHys1, 3alUIIATH TEPCOHATBHYI0 MH(OPMALUIO OT
HeCaHKLIMOHUPOBAHHOT'O JOCTYTIA U ero Moc/ae/CTBUM (pasr/iallieHusi, IoAMeHbI,
yTpaThl IAHHBIX) C YYETOM OCHOBHBIX TEXHOJIOTMUECKUX U COLMATbHO-
MCUXO/I0TMYeCKUX acreKTOB UCI0/Ib30BaHusI ceTu VIHTepHeT (ceTeBast
QHOHUMHOCTb, LIU(POBOI C/lef], ayTEeHTUUHOCTh CyOBEKTOB U PeCypCOB,
0I1aCHOCTh BPEJOHOCHOTO KO/ja)

1.4

Pacrio3HaBaTh MOMBITKY U MPEAYTIPEXIAaTh BOBIeUeHHe Ce0s U OKPY)KAIOIIUX B
1eCTPYKTHBHbIE M KDUMUHA/IbHbIE (JOPMBI CETEBOI aKTUBHOCTH (B TOM UHC/Ie
K1OepOy/UTHHT, (DUILIVHT)

[To Teme «TeopeTrHueckre 0CHOBbI MH(OPMAaTHUKU»

2.1

PacKpbIBaTh CMbBIC/ MIOHSATUM «MO/Ie/Ib», «MO/|e/TUPOBAHKE», OTIPeJeISITh BUJIbI
MoZiesield, OLleHUBATh a/|eKBaTHOCTh MO/IeJId MOZIe/TUPyeMOMY 0ObeKTY U LieJisiM
MO/1e/TUPOBaHUS

l1criosib30Bath rpadsl U JepeBbs /1/1s1 MOZle/IMPOBaHUs CUCTEM CeTeBOM U
iepapX1ueCcKol CTPYKTYphbl, HAXOAWUTh KpaTuaillinii myTh B rpage

[To Teme « AITOPUTMBI U TIPOTPAMMUPOBaHUE

3.1

Pa3buBaTh 3d4/1d4X Ha I10/i3a/1a4, COCTaBJ/IATDH, BBITIOJIHATE BDYUHYIO M Ha
KOMITBIOTEpE HeCJ/IOXKHbBIE€ a/ITOPUTMBI C UCITO/Ib30BAHHEM BETBHEHHﬁ, OUKJIOB U
BCIIOMOT'aTe/IbHbIX aJITOPUTMOB [JI4 YIIpaB/I€HWA UCIIO/THUTE/IAMA

3.2

COCTaB/IATh U OT/IA’KUBATh ITPOTPAMMBbI, PEaT3YIOIHe TUIIOBbIE aJITOPUTMBbI
0OpabOTKH UMC/IOBBIX MTOC/II0BATeTbHOCTEH WK OHOMEPHBIX UMC/IOBBIX
MaCCHBOB (ITOMCK MAaKCUMyMOB, MUHHMYMOB, CyMMbI UJTH KOJTAYECTBA
H/IEMEHTOB C 3a/JaHHBIMK CBOMCTBAMM) Ha OJHOM U3 SI3bIKOB TIPOrPaMMUPOBAHUS
Python, C++, ITackasnsb, Java, C#, [1Iko/ibHbIM AropuT™MUUeCcKuii S13bIK)

[To Teme «H(pOpPMAaLIMOHHbIE TeXHOJIOTUU»

4.1

Bri6upaTh criocob rpejcTaB/ieHNs JaHHBIX B COOTBETCTBUU C ITOCTaB/IeHHOMN
Baziaueil (TabsmLIbl, cXeMbl, rpadMKH, AUarpaMMbl) C UCIIO/Ib30BaHUEM
COOTBETCTBYIOIIUX IMPOrPaMMHBIX CPeZICTB 06pabOTKU JaHHBIX

4.2

l1crionb30BaTh 37eKTPOHHBIE TAOMHULIbI A1 00pabOTKY, aHa/MM3a U BU3yaTHu3aliu
UHCIOBBIX JaHHBIX, B TOM UKCJIe C BbI/le/IeHHeM Juaria3oHa TabuLbl U
yOpsijouMBaHeM (COPTUPOBKOM) €ro 371eMeHTOB

4.3

Co3iaBaTh ¥ IPUMEHSITh B 3JIEKTPOHHBIX TabMMIax hopMyJibl /i1 PACUETOB C
1ICTI0/Tb30BaHUEeM BCTPOEHHBIX apudmeTrueckux GyHKIMM (CyMMUpOBaH1e U
MOZICUET 3HAUEHHUM, OTBEUArOIUX 3a/[aHHOMY YCIOBUIO, Cpe/iHee
aprdmMeTHUeCKoe, TTOUCK MAaKCUMAaIbHOTO ¥ MUHUMAJILHOTO 3HAUeHus ),

@O COTIOTHOM, OTHOCHUTETBbHOM, CMelllaHHOW aZipecaliin

4.4

l1crio/ib30BaTh 3/1eKTPOHHBIE TaO/ULIBI [J1s YUC/IEHHOTO MOZIe/TAPOBAHUS B

MPOCTBIX 3aZjayaX U3 pas3HbIX MpeJMeTHbIX 00acTeid




I[MTPOBEPAEMBIE OJIEMEHTBI COAEP)KAHWA

7 KITACC
Kop [TpoBepsieMblii 3/1IeMEHT COZlepKaHUs
1 [ l1ippoBast rpaMOTHOCTh
KomribroTep — yHUBepCa/ibHOe BBIUKC/IMTE/IbHOe YCTPONCTBO, paboTarolijee 1o
11 rporpaMMe. THUIbI KOMITBIOTEPOB: IePCOHA/IbHbIE KOMIIbIOTEPbI, BCTPOEHHbIe
' KOMITbIOTEPBI, CyTepKoMITbioTepbl. MoOU/bHBIE yCTpoiicTBa. TexHMKa 6e30MacHOCTH U
MpaBu/ia pabOTHI Ha KOMITBIOTEpE
(OCHOBHbIE KOMITOHEHThI KOMITbIOTepa U MX Ha3HaueHue. [Iporieccop. OrnepaTuBHast U
1.2 MoNroBpeMeHHasi aMsTh. YCTPOKWCTBA BBOJA U BbIBOJa. CeHCOPHBIN BBO/, JATYUKU
MOOWTBHBIX YCTPOWCTB, CPeJiICTBa OMOMeTpUUeCKOl ayTeHTU(PUKALIN
lcTopusi pa3BUTHSI KOMITBIOTEPOB M ITPOrpaMMHOTr0 obecrieueHust. [TokoseHust
KoMITbIoTepoB. CoBpeMeHHbIe TeH/|eHLIUY Pa3BUTHsI KOMITbIOTePOB. CyTiepKOMITbIOTepHI.
[TapasienpHble BeruncaeHus. [lepconanbHbil Kommetotep. [Iporeccop v ero
1.3 XapaKTePUCTUKH (TaKTOBasi YaCToTa, pa3psAAHOCTh). OmnepaTrBHas MaMsITh.
[TonroBpeMeHHasi MaMsiThb. YCTPOWCTBA BBOZA ¥ BbIBOJA. OOBEM XpaHUMBIX [JaHHBIX
oriepaTUBHast aMsITh KOMITbIOTepa, KECTKUM AUCK U TBep/0TeTbHbIN HaKOUTeJb,
[OCTOsSIHHAsA NaMsATh CMapTdOHa) U CKOPOCTh JJOCTYMA AJIs1 pa3/IMUHbIX BUJJOB HOCUTeNel
[IporpamMMHOe obecrieueHre KomrbioTepa. [IprkiasiHOe TporpaMMHoOe obecrieueHue.
14 CrucremMHOe rporpaMmHoe obecriedeHue. CrucTembl TporpaMMupoBans. I1paBoBasi oxpaHa
' MporpaMM U JJaHHbIX. becriaTHble U yCI0BHO-0ecriiaTHbIe porpaMmmbl. CBoOOHOE
MporpaMMHoe obecrieueHre
Daiisibl ¥ manku (karaaoru). Tumnsl ¢gaiinoB. CBoMcTBa (aitioB. XapakTepHble pa3Mephbl
1.5 (hailyoB pa3/IMYHbIX TUIMOB (CTPAHKML|A TEKCTA, 3/1eKTPOHHAst KHUra, ¢oTorpadusi, 3armch
[eCHH, BU/I@OKJIUIT, TTIOJTHOMETPayKHBIN (PUTbM)
16 [TpyHLMIIBI TOCTPOeHus aitioBbIX cucteM. [loHOe MMs daiina (anku, karasaora). ITyTe
' K (baliny (marke, KaTaaory)
DatinoBeiii MeHepKep. PaboTa ¢ daiiiaMu 1 mankamu (KaTajoramu): Co3JjaHue,
1.7 KOIMpOBaHue, epeMellleHre, lepeMMeHOBaHye U yjaaeHue (paiiyioB U Narnok (Karaaoros).
[Tovick (paiiyioB cpeACcTBaMH OrepaljuOHHON CUCTeMBI
1.8 ApxuBaLusi JaHHbIX. Mcroib30BaHie TIPOrpaMM-apXUBaTOPOB
19 [KommblOTepHbIe BUPYChI U [IpyrHe BpeJOHOCHbIe ITporpamMmmsbl. [Iporpammsl /711 3aL{UThI
OT BUPYCOB
O6beuHeHNe KOMITbIOTEPOB B ceTh. CeTb VIHTepHeT. BeO-cTpanuiia, Be6-caiiT. CTpyKTypa
110 [Apecos BebO-pecypcoB. bpaysep. ITonckoBsie cucteMsl. [Tonck nHGOpMaIyu mo
K/TFOUeBBIM CJIOBaM U 110 n300paxkeHut0. [locToBepHOCTb MH(OPMALIH, TIOTyUeHHOU U3
lIHTepHeTa
1.11 (CoBpeMeHHbIe CepPBUCHI UHTEPHET-KOMMYHUKAL[UH
112 CeTeBoli 3THKeT, 6a30Bbie HOPMbI MHPOPMAL[MOHHOW ITUKHU U MpaBa Mpu paboTe B CeTH
) [1uTepHet. CTpareruu Ge3omacHOro rnoBefeHus B VIHTepHeTe
2 TeopeTryeckue 0CHOBBI MH(OPMATHUKH
l1H(opMalMsi — OHO M3 OCHOBHBIX MOHATHI COBPeMeHHOM Hayku. IH(popMarus Kak
2.1 CBeJleHUs], TIpeiHa3HaueHHbIe [I7Isi BOCTIPUSITHS UesIoBeKOM, U UH(popMalvs KakK JaHHbIe,
KOTOpbIe MOTYT ObITh 00pab0TaHbI aBTOMATU3UPOBAaHHOM CUCTEMOM
/TMCKPeTHOCTD JIaHHBIX. BO3MO)KHOCTh OTMMCaHUsl HeTlpepbIBHBIX 00BbEKTOB U TIPOLIECCOB C
2.2 [OMOLLIbIO JUCKPETHBIX JaHHbIX. VIH(hopMaljiOHHbIe MPOoL{eCChbl — MPOLIECChI, CBSI3aHHbIE C
XpaHeHHeM, Tipeobpa3oBaHUeM U repejjaueil JaHHbIX
2.3 CumBost. Ancasut. MoujHocTs andasuTa. PasHooOpasue s3bIKOB 1 a/ihaBUTOB.




E.crecTBeHHbIe U (hopMasibHbIe S3bIKUA. AJIPaBUT TEKCTOB Ha PYCCKOM si3biKe. [|BOMUHBIM
aaput. KosmuecTBo BCEBO3MOKHBIX CJIOB (KOZOBBIX KOMOMHALIMI) (DHKCHPOBAaHHOM
nMHBI B 1BOMYHOM asidaBute. [Ipeobpa3zoBanue m000ro andaBura K JBOUUHOMY.
Ko/mmuecTBO pa3/MuHbIX CJI0B (PMKCUPOBAHHOM /IJIMHBI B ajipaBUTe OMpe/eIEHHOU
MOII[HOCTU

24

KozupoBaHKe CHMBOJIOB OZHOrO0 aiaBuUTa C TIOMOIIIBIO KOZIOBBIX CJIOB B IPYTOM
anaBuTe, KofoBast Tab/UIIA, 1€KOJUPOBaHHe

2.5

[TBOMYHBIN Kog. [IpefcTaB/ieHre JaHHbIX B KOMIIbIOTEPE KaK TeKCTOB B IBOUYHOM
andasute

2.6

ITHbOPMAaLMOHHBIN 00bEM JaHHBIX. BUT — MUHMMasbHas eMHHLA KOTMYeCTBa
H(OpPMaLK — ABOMUHBIN pa3psiAl. Baiit, kumobaiT, MerabaiT, rurabait

2.7

CKOpOCTh Tiepejauu JaHHbIX. ETUHULIBI CKOPOCTH Tiepe/iauu JaHHbIX. VcKaykeHe
MH(pOpMaLMU TIPU Tepejiaue

2.8

KogupoBaHue TekcToB. PaBHOMepHbIi Kofi. HepaBHOMepHbIi Koz, Koauposka ASCII.
BocbMubuTHBIE KOAMPOBKH. [ToHsATHe 0 KogupoBkax UNICODE. [IekoarpoBaHue
CcooOI1IeHH i C UCTI0NMb30BaHUEeM PAaBHOMEPHOTO Y HepaBHOMEPHOTO KoZa.
[1H(pOpMaIMOHHBIN 00BEM TEKCTa

2.9

OO611iee rpeZicTaB/ieHNe 0 LU(POBOM MpeJCTaBIeHUN ayAMOBHU3yasbHBIX U IPDYTHX
HerpepbIBHbIX JaHHbIX. KoprpoBanue 1iBeTa. LiBeToBbie Mozgenu. Mogens RGB. I'mybuna
KonupoBaHus. [Tanutpa

2.10

PacTpoBOe 1 BEKTOPHOe TIpe/icTaBieHre n3oopakeHni. [Tukcesns. OreHka
H(OpMaLMOHHOro 06béMa rpadruecKrx JaHHbBIX /11 pACTPOBOTO M300pakeHUs

2.11

KozvipoBaHMe 3ByKa. Pa3psiIHOCTb M yacToTa AUCKpeTU3aluy. KoiryecTBo KaHaioB
anrcy. OlleHKa KOJIMueCTBeHHBIX 1apaMeTpOB, CBsI3aHHbIX C MpeZiCTaB/IeHleM U
XpaHeHHeM 3BYKOBBIX (ailyioB

[ 1HpOpMaLOHHBIE TEXHOIOTUU

TeKCTOBBIE JOKYMEHTBI M KX CTPYKTYPHBIE 3/IeMeHTHI (CTpaHMIIa, ab3al], CTPOKa, CJIOBO,
CUMBO/)

3.2

TekCTOBBIM MPOLIECCOP — MHCTPYMEHT CO3/IaHUSI, Pe/JakTHPOBaHus U (hopMaTUpPOBaHUS
TekcToB. [IpaBuia Habopa TekcTa

3.3

PerakTripoBaHue TekcTa. CBoiicTBa cuMBOIOB. IIIpudT. Tureb! mipudToB (pybsieHsle,
BaceuykaMH, MOHOILIMPUHHBIE). [TomykKupHOe U KypcuBHOe HauepTaHue. CBoiicTBa ab3alieB:
rpaHULIbI, ab3allHbINA OTCTYII, UHTEpPBaJ, BbpaBHUBaHUe. CTHUIeBOe JOPMaTUPOBaHHE

3.4

CTpyKTyprpOBaHUe WH(POPMALUK C TIOMOLI[BIO CITUCKOB U TabsuL]. MHOTOypOBHEBbIe
crivicky. /JobaBieHye Tab/UI] B TEKCTOBBIE JOKYMEHThI

3.5

BcTaBka M300pakeHW B TEKCTOBBIE TOKyMeHThI. OOTeKaHHe N300paykeHHI TEKCTOM.
BK/TFOUEHKE B TEKCTOBBIN JOKYMEHT Airarpamm u hopmyi

3.6

[TapameTphl CTpaHULIbI, HyMepalus cTpaHull. [JobaBieHre B JOKYMeHT KOJIOHTUTYJIOB,
CCBIZIOK

3.7

[TpoBepka npaBornvcanusi. PacctaHoBKa repeHOCOB. ['0/10coBOM BBOJ, TeKcTa. OrThueckoe
pacrio3HaBaHue TekcTa. KoMibroTepHbIi nepeBof. Vcrnonb3oBaHye CepBUCOB CeTH
l1HTepHeT /151 00pabOTKM TeKCTa

3.8

3HAaKOMCTBO C rpaduuecKkUMHU peflakropaMu. PacTpoBble pucyHKU. Vcrionb30BaHre
rpaguuecKyux NpUMHUTUBOB

3.9

Ornepanyy peflaKTHPOBaHUs rpahuuecKrX 00bEKTOB, B TOM UKCIe IU(PPOBBIX
(hororpacdwuii: u3MeHeHHe pa3mMepa, oOpe3Ka, TOBOPOT, OTpaykeHHue, paboTa ¢ obracTaMu
BbIZle/IeHHe, KOTIMPOBaHKe, 3a/IMBKa I[BETOM), KOPPEKIHS 1[BeTa, IPKOCTH U
KOHTPACTHOCTH

3.10

BekTopHasi rpaduka. Co3ziaHre BeKTOPHBIX PUCYHKOB BCTPOEHHBIMU CPeZiCTBaMH




TeKCTOBOTO TPOL[eCCOpa WU APYTUX MporpaMM (TIpuiokeHuH ). Jlo6aBieHre BeKTOPHBIX
PUCYHKOB B JIOKYMEHTbI

[ToAroTOBKA My/IBTUMEIUKHBIX TTpe3eHTalui. Caiizl. [JobaBneHye Ha cialifi TeKCTa U

3.11 N o
300parkeHuii. PaboTa ¢ HeCKO/ILKUMU CllaliaMuy
3.12 [TobaBeHre Ha C/1akifi ayJuOBU3yaTbHBIX JAHHBIX. AHUMAIUs. [ UIepcchbuiKu
8 KITACC
Kopn, [IpoBepsieMblii 37IeMEHT COZepKaHuUs
1 TeopeTnueckrie 0CHOBBI UH(OPMaTHUKU
Herno3uiroHHbIe 1 TO3ULIMOHHBIE CUCTeMbl curcaeHus. AndaBuT. OCHOBaHue.
1.1 Pa3BépHyTasi popMa 3arvcu urcia. [lepeBos B 1eCATUUHYIO CUCTEMY UKCe/l, 3alTMCaHHbIX
B IPYTUX CUCTEMaX CUUC/IeHHUS
1.2 PruMcKast cuctema CUMC/ieHust
/IBOonMyHas cucrema cuucienus. [lepeBos Lesbix uncen B ripegenax ot 0 1o 1024 B
IBOMUHYIO CUCTEMY Cuuc/ieHHs. BocbMepuuHas cucrtema cuucienus. IlepeBog urcen v3
1.3 BOCbMEPUYHON CHCTEMBI B IBOMUHYIO U IeCATUUHYIO CUCTEMBI M 00paTHO.
[1TecTHaALIaTepUYHas cucTeMa curcrieHus. [lepeBog umcen y3 mecTHaLaTepUYHOM
CHCTEMBI B /IBOMUHYIO, BOCBbMEPUUHYIO U IeCATUUHYIO CUCTEMBI M 06paTHO
1.4 ApudMeTHueckue oriepaljiy B JBOMYHON CHCTeMe CUMC/IeHUsT
JTornueckue BbICKa3bIBaHUs. JIornueckue 3HaueHUs BbICKa3bIBaHUW. DjiIeMeHTapHbIe U
COCTaBHbIE BbICKa3bIBaHUs. Jlornueckue ornepanum: «i» (KOHbIOHKLMS, JIOTHYeCKOoe
15 YMHOXXEHUE), «UIW» (AU3BIOHKLMSA, JIOTUUECKOe C/I0JKEeHHe), «He» (JIoruuecKoe
) oTpuLiaHue). [IpropuTeT ornyeckrx onepauui. OnpejiesieHe UCTUHHOCTH COCTaBHOTO
BbICKA3bIBAHUS MPY M3BECTHBIX 3HAUEHUSX UCTUHHOCTHU BXOASIIUX B HETO 3/IeMEeHTapHbIX
BbICKA3bIBAHUM
16 JTornueckue BoipakeHus. [IpaBusa 3aIMCH JIOTUUeCKHX BbIpaxeHuH. [TocTpoeHue Tabuiy
MCTUHHOCTH JIOTUYeCKUX BbIPa)KeHUN
1.7 Jlornuyeckue 371eMeHTbl. 3HAKOMCTBO C JIOTUYeCKMMU OCHOBaMU KOMITbIOTepa
2 AITOPUTMBI M IPOrPaMMUPOBaHKe
21 [TonsiTue anroput™Ma. VicriosiHUTE/M aNrOPUTMOB. AJITOPUTM Kak IJ1aH yTpaB/leHuUs
CTIOJTHATEe/IEM
29 CBoiicTBa asropuTma. CriocoObI 3arvcy aaropuTMa (C/I0BeCHBIH, B BU/Ie O/IOK-CXEMBI,
’ porpamMma)
AnropuTMUUeCcKre KOHCTPYKUMU. KOHCTpyKLUs «ciefoBaHue». JINHeMHbIN alrOPUTM.
2.3 (OrpaHMUeHHOCTh JIMHENHBIX a/ITOPUTMOB: HEBO3MOXKHOCTD TPelyCMOTPeTb 3aBUCUMOCTh
[10CJ1e/]0BaTe/IbHOCTU BBITIO/THSIEMbIX J€MCTBUM OT UCXOAHBIX JAHHBIX
o [KOHCTpYKIIYSI «BeTBJ/IeHHEe»: TI0JIHAsl U HeTlo/Hasi opMbl. BrirnoiHeHre 1 HeBBITIOJTHEeHKe
) yC/I0BUsI (MCTUHHOCTD Y JIOXKHOCTh BbICKa3biBaHUs ). [IpoCThie U COCTaBHbIE yCIOBUS
75 KoHCTpyKLMS «TIOBTOPEHME»: LMKIIbI C 33aHHBIM UHMC/IOM MOBTOPEHUH, C YCII0BUEM
BBLITIOJTHEHUS, C TIepPeMEeHHOU LUK/
Pa3paboTka /17151 opMasibHOTO UCTIOIHUTEJISI a/ITOPUTMa, TIPUBOASILETO K Tpebyemomy
pe3y/bTaTy MPU KOHKPETHBIX UCXO/HBIX aHHBIX. Pa3paboTKa HeC/I0XKHBIX alTOPUTMOB C
2.6 CTI0/Ib30BaHUEM LIMKJIOB U BeTBJIEHUM [i/1s1 yIipaB/ieHus1 GopMaibHbIMU UCTIOTHUTE/ISIMHU.
BrIro/iHeHHe aJITOPUTMOB BPYUYHYHO M Ha KOMITbIOTepe. CUHTaKCUYeCKUe U JIOTUUYe CK1e
o1OKu. OTKa3bl
97 1361k mporpamMmupoBanust (Python, C++, Java, C#, llIkonbHbIN ANTOpUTMUYECKUA S13bIK).
) CricTeMa IporpaMMUpOBAHUS: PeakKTop TeKCTa IIPporpamm, TPaHCJIATOP, OT/IauUK




2.8

HEPEMEHHaHI THII, UM, 3HAUEeHHe. L[enble, BelleCTBeHHbIE U CUMBOJIbHBIE TIepeMeHHbIe

2.9

Onepatop npucBauBaHusi. ApudMeTHuecKre BbIpaXKeHHUs U MOPSIA0K UX BbIUYMC/IEHUSI.
Onieparuu C LeJIbIMY YMC/IaMU: LeJIOUKC/IEHHOe JleJieHHe, OCTaToK OT AesieHus. [IpoBepka
1eTMMOCTU OJJHOTO L|eJ/Ior0 YKc/a Ha Apyroe

2.10

BeTtsnenns. CocTaBHbIe yCI0BUS (3alIUCh JIOTUYECKHUX BbIPa)KEHHM Ha U3y4aeMOM SI3bIKe
porpaMmmupoBaHusi). HaxoxxgeHrue MUHMMyMa U MaKCUMYyMa U3 JBYX, TPEX U UeThIPEX
urices1. PellieHre KBaZipaTHOTO YpaBHEHMs], UMEIOLLer0 BellleCTBeHHbIe KODHU

2.11

/TriasoroBast 0T/1a/lKa MPOrpaMM: MOIIAaroBOe BhITIO/IHEHWE, POCMOTP 3HAUYEHUU BeJIMUUH,
OT/Ia/IOUHbBIN BBIBOJ], BHIOOP TOUKHM OCTAaHOBA

2.12

[ vk ¢ ycnoBueM. AsiropyutM EBKHza AJisi HaXOXKeHWs1 Haubosbliiero obIero Aemrers
IByX HaTypa/IbHBIX urces1. Pa3bueHue 3armicy HaTypabHOTO UKC/IA B TIO3ULIMOHHOM
CUCTeMe C OCHOBaHMEM, MEHBLIMM WK paBHbIM 10, Ha OTAe/ibHbIe LU(PHI

2.13

[ [MK/1 c mepeMeHHOW. AJITOPUTMBI IPOBEPKU [1eTMMOCTH OJHOTO LIe/Ioro YKucjia Ha JIpyroe,
[POBEPKU HAaTypabHOTO UMC/ia Ha IPOCTOTY

2.14

(O6paboTKa CUMBOJIbHBIX JJaHHBIX. CUMBOJIbHBIE (CTPOKOBBIE) IT€PEMEHHBIE.
[TocuMBOTbHAsE 00paboTka CTpPoK. [10[CYET UaCTOThI TIOSIB/IEHNSI CUMBOJIA B CTPOKE.
BcTpoeHHble GYHKIMH /17151 00pabOTKH CTPOK

2.15

OripesiesieHre BO3MOKHBIX Pe3y/IbTaToB Pab0ThI aropuTMa IpH 3aJaHHOM MHOYKeCTBe
BXOJHBIX IaHHBIX, OTpe/ie/ieHHe BO3MOXKHBIX BXOAHBIX JaHHbBIX, IPUBOASIIUX K JaHHOMY
pe3y/bTaty

9 KJIACC

Koz

[TpoBepsieMblii 371eMeHT COZlep>KaHUS

1

[ [1ippoBasi rpaMOTHOCTh

1.1

['mob6anbHast cetb ViHTepHeT. IP-afipeca y3/10B. CeTeBoe XpaHeHHe aHHBIX. MeTo/[bI
MH/IVBU/Tya/IbHOTO 1 KOJUIEKTHBHOTO pa3MeliieHusi HOBoM nHdopmariiiy B iHTepHeTe.
bosbive jaHHble (MHTepHET-[aHHble, B YaCTHOCTU JJaHHbIe COLIMATbHBIX CeTei)

1.2

[ToHsiTrie 06 MH(POPMAIMOHHOM 6€30MaCHOCTU. YTPO3bl MH(MOPMALIMOHHOM Oe30T1acHOCTH
npy pabote B I7100a/IbHOM CETU ¥ METO/IbI POTUBOAENCTBYsA UM. [IpaBusia Ge3omacHoi

Ay TeHTU(PUKALIMU. 3all[UTa TMUHONU HHpOopMaluu B ceTd ViHTepHeT. be3omnacHble
CTpareruu roBefieHust B ceTu VIHTepHeT. [IpeaynpexkieHre BOB/IEUEHHS B [IeCTPYKTUBHbIE
1 KpUMHUHAJTbHBIE (POPMBI CeTeBOM aKTUBHOCTH (KUOepOy/I/IMHT, (DUIIHUHT U IpyTHe

bopMbI)

1.3

Bruibi gesiteibHOCTU B IHTepHeTe. IHTepHeT-CepBUChI: KOMMYHHKALIMOHHbIE CePBUCHI
TIoYTOBast Cy>k0a, BUZIe0-KOH(epeHII-CBSI3b U IpyTre), CTIpaBOuYHble CIYKObI (KapThl,
paCTIMCaHuUs ¥ PYTHE), TIOUCKOBBIE CITY>KObI, CITy>kKObl 0OHOB/IEHHST TIPOTPAMMHOTO
oOecriedeHus: v Apyrue cayx0bl. CepBUCHI rOCyAapCTBeHHBIX ycyT. ObauHble
XpaHU/HIIA JaHHbIX. CpesicTBa COBMECTHOH pa3pabOTKU JOKYMEHTOB (OH/IaliH-O(hHCHI).
[IporpamMMHOe obecrieueHre Kak BeO-CepBUC: OHIaHOBBIE TEKCTOBbIE U rpaduueckue
peIaKTOPbI, Cpe/ibl pa3pabOTKX POrpaMM

TeopeTnueckre 0OCHOBbI MH(OPMAaTUKH

2.1

Mogenb. 3afauu, pelliaeMble C TOMOILIBI0 MofeupoBaHus. Kinaccudukaiyy mogenei.
[MarepuanbHble (HaTypHble) U MH(GOPMaLMOHHbIe MoZiei. HerpepbiBHbIE U IUCKPETHBIE
Mozend. UmutaumonHble mogenu. Irposelie mogenvd. OLieHKa COOTBETCTBUS MOZe/n
MozieTMpyeMoMy 00BeKTy U 1ieJiiM MO/Ie TMPOBaHUs

2.2

TabmuHble Mozem. Tabvila Kak TpeicTaB/IeHHe OTHOIIIEHUS

2.3

basbl JaHHBIX. OTOOD B Tab/MLle CTPOK, VOBIETBOPSIOIINX 3aJdHHOMY YC/IOBUIO

24

['pac. BepmmHa, pebpo, myTs. OpreHTHPOBaHHBIE U HEOPHEHTUPOBaHHbIe rpadbl. [IiuHa




BeC) pebpa. BecoBas matpuria rpada. [nvHa myTi Mexay BepinuHaMmu rpada. [Touck
OIITUMaJIBHOTO My TH B Tpade. HauasbHasi BepiiyHa (MCTOUHUK) U KOHEUHas BepIliHa
CTOK) B OpHeHTUpOBaHHOM rpade. BriuncieHre KonuuecTBa myTeli B HarlpaB/ieHHOM
QIIMK/TYeCKOM rpade

2.5

[TepeBo. Kopenb, BepiuHa (y3en), micT, pebpo (ayra) gepeBa. BricoTa gepesa.
[Togmepero. [TprMephI UCITO/Tb30BaHUSA IepeBbeB. [1epe6op BapUaHTOB C TTOMOIIIBIO IepeBa

2.6

[ToHsATHe MaTeMaTUueCKOM Mofienu. 3a/laui, pelllaeMbie C TIOMOILBbI0 MaTeMaTHUYeCKoro
KOMIbIOTEPHOT0) MoZiesiipoBaHusi. OT/iMuMe MaTeMaThueCKOM MoJie/Ii OT HaTypPHOU
MOJIE/TM 1 OT CJIOBECHOTO (JIUTepaTypHOI0) OMMCAHUSI 00BEKTa

2.7

OTarbl KOMITIBIOTEDHOI'O MOAEe/IMPOBAHUA: ITOCTAHOBKA 3d/1d4H, IIOCTPOEHKE
MaTeMaTHue KO MO/Jie/iv, IIpOrpaMMHas peanir3aijys, TeCTUPpOBdAHHE, TIPOBejeHKe
KOMITBIOTEPDHOI'O SKCIIepHMEHTd, dHa/IM3 €ro pe3y/ibTaTOB, YTOUYHEHKWE MO /U

AJITOPUTMBI U IPOrPaMMHUPOBaHUe

3.1

Pa3bueHue 3a/1au Ha Tiof3aaud. CocTaBieHre aJrTOPUTMOB U TPOrPamMM C
1ICT10/Ib30BAHUEM BETBJIEHUM, LIMK/IOB U BCTIOMOTaTe/IbHbIX a/IFOPUTMOB 1J1s1 yIIPaB/IeHUs
MCTIO/THUTEe/IEM WU IPYTUMU UCTIO/THUTEISIMU

3.2

TabmuHble BeTMUMHBI (MaccuBbl). OHOMepHBIe MacCcHBbI. COCTaB/IeHHE U OT/IaIKa
[pOrpaMM, peai3yroIIUX TUTIOBbIe alrOPUTMbI 00pabOTKH OZHOMEPHBIX UMCIOBBIX
MacCHBOB, Ha OJHOM M3 si3bIKOB rporpammupoBanus (Python, C++, [Tackans, Java, C#,
[11ko/IbHBIN ANTOPUTMUUECKHH SI13BIK): 3arlo/IHeHWe YKMC/I0BOTr0 MacCUBa C/Ty4alHbIMU
UrCaMy, B COOTBETCTBUU C (hOPMYJION WU MyTEM BBOZA UKCes, HaXOXK/eHUe CYMMbI
H/IEMEHTOB MaCCHUBA, TMHEMHbIN MOMCK 3a/JaHHOTO 3HaUeHHsI B MaCCUBE, MOJCYET
5/IEMEHTOB MaCCUBA, yZI0BIETBOPSIIOLIMX 3a/JaHHOMY YC/IOBUIO, HAXOXKeHUe
MUHUMAa/IbHOTO (MaKCHMMa/bHOI0) 37eMeHTa MaccuBa. COpTUPOBKa MacCcHBa

3.3

(O6paboTKa MOTOKA JAHHBIX: BBIUKMC/IEHHE KOTMYeCTBa, CYMMbI, CPeIHEro
apuMeTHYeCKOro, MUHMMabHOIO ¥ MaKCHMaJ/IbHOIO 3HaUeHUsl 3/1eMEeHTOB
[10C/1eJ0BaTe/IbHOCTH, YAOBIeTBOPSIOLIUX 3alaHHOMY yC/IOBUIO

3.4

YripaBnienue. Curnan. O6patHasi cBsi3b. [losyueHre CUTHAMIOB OT LIM(POBLIX AaTUNKOB
KacaHusl, pacCTOsIHUS, CBeTa, 3ByKa U Apyroro). [Ipumeps! ncronb30BaHys IPUHLIAIIA
0OpaTHOM CBS3U B CHCTeMaX YIIpaB/ieHUs TeXHUUeCKUMH YCTPOMCTBaMH, B TOM UHCJIe B
poboToTexHuke. [IpumMepsl pOOOTH3MPOBAaHHBIX CUCTEM (CHCTeMa YIIpaBIeHUs ABKeHHeM
B TPaHCIIOPTHOW CHUCTeMe, CBapOYHasi TMHUS aBT03aB0/ja, aBTOMAaTHU3HPOBAHHOE
yTipaB/ieHre OTOIJIEHUEM JI0Ma, aBTOHOMHasl CMCTeMa YIIpaB/IeHUs] TPaHCIIOPTHBIM
CPeACTBOM U [IpyTUe CUCTEMBbI)

[1H(OopMaLOHHbIE TEXHOIOTUN

4.1

[ToHsiTvie 00 371eKTPOHHBIX Tabsuijax. TUIBI JaHHBIX B STUeKax 371eKTPOHHON Tab/IULbL.
PeakTripoBaHue U (hopMaTupoBaHue Tabui]. BcTpoeHHbIe MYHKI[UM 71T TTIOUCKA
MaKCMMyMa, MUHUMYyMa, CyMMbI U cpefiHero apudmMetryeckoro. COpTUPOBKA JJaHHbIX B
BbIZle/IeHHOM uarna3oHe. [locTpoeHue auarpamMm (ructorpamMmma, Kpyroeas Juarpamma,
ToueyHasi [uarpamMma). Beibop Turia guarpammbl

4.2

[Tpeobpa3oBanue hopmyst py KOMMpoBaHUU. OTHOCUTE/IbHAS, aDCOMIOTHAS U CMelllaHHasT
Q/ipecaLysi

4.3

YcroBHBIE BBIUMC/IEHUS B 3JIEKTPOHHBIX Tabiuijax. CyMMUpPOBaHME U TTOJCUET 3HAUEHUH,
OTBEUAIOIMX 3alaHHOMY ycioBuio. O6paboTKa 60/bIMX HabOPOB JaHHBIX. YKcieHHoe
MO/Ie/TUPOBAaHUE B 3IEKTPOHHBIX TabIMIIaX

4.4

Ponb MH(OPMAaLIMOHHBIX TEXHOJIOTUM B Pa3BUTHH S5KOHOMUKU MUPA, CTPaHbl, perMoHa.
OTKpBIThIe 00pa3oBaTesibHbIe pecypchl. [Ipodeccun, cBs3aHHbIe C MTHHOPMATUKON
H(OPMaIIMOHHBIMH TeXHOJIOTUSIMU: BeO-Ar3aiiHep, TPOrpaMMUCT, pa3paboTunK
MOOHW/TbHBIX TIPUIOYKEHUH, TeCTUPOBIHUK, apPXUTEKTOP TIPOrPaMMHOT0 0becrieyeHus],

CITIeLIMa/IMCT I10 aHa/IM3y OdHHBIX, CHCTeMHBIN dIMHUHHUCTPATOP




I[TPOBEPAEMBIE HA OI'D I[10 NTHO®OPMATUKE TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHNS OCHOBHOM OBPA30BATEJIbHOI I[TPOT'PAMMBI OCHOBHOTI'O OBIIEIO

OBPA3OBAHNA

Kog,
TIPOBEPSIEMOT0
TpeboBaHUs

T[TpoBepsieMble TpeOOBaHUs K MPEAMETHBIM pe3y/braTaM 0a30BOro YpOBHs
0CBOEHHMSI 0CHOBHOM 00pa30BaTe/IbHOM ITpOrpaMMbl 0CHOBHOTO 00I11ero
oOpa3oBanHust Ha ocHoBe ®T'OC

1

3HaTH (MIOHUMATB)

1.1

BrasjeHrie OCHOBHBIMU MOHATUSMU: UH(pOpMaLUs, Tiepejiaua, XpaHeHue 1
06paboTKa nHbOpMaLMK, aJITOPUTM, MOZe/b, LIU(MPOBOM MPOAYKT U UX
ICTI0/Tb30BaHKe [I/Isl PellleHNs yueOHbIX M MPAaKTHUeCKUX 3a/iau

1.2

BnasieHrie MOHATHSIMU: BbICKa3bIBaHUe, JIOTMUeCKas ornepariysi, J0ruueckoe
BbIpayKEHNEe

YMeTn

2.1

YMeHMe orepupoBaTh eIMHULIAMU M3MepeHHs1 TH(OPMAalJMOHHOTO 00BEéMa U
CKOPOCTH Tlepefjauk JlaHHbIX

2.2

YMeHMe 3anuceiBaTh U CpaBHUBATH Liejible ynciia oT 0 7o 1024 B pa3nmMyuHbIX
[O3UL[MOHHBIX CUCTeMax CUMC/IeHUsI C OCHOBaHUAMU 2, 8, 16, BBINOIHATH
aprdMeTHUeCcKre onepary Hajli HUMU

2.3

YMeHue KOJUpOBAaTh U [1eKOIUPOBaTh COOOIIeHHSs 110 3alaHHBIM TpaBUJIaMm;
[MOHMMaHKe OCHOBHBIX NIPUHIUIIOB KOJVMPOBaHNsl MH(POPMaLUK pa3muyHOn
MPUPOAbI: TEKCTOBOM, rparueckoi, ayuo

2.4

YMeHue 3anychiBaTh JIOTUUECKHe BbIPAyKEHUS C UCII0/Ib30BaHUEM /IU3bHOHKLUH,
KOHBIOHKLIMY Y OTPULIAHUS, OTIPeZleIiTh UCTUHHOCTD JIOTUUeCKUX BbIpaXKeHUH,
eCJ/IM U3BECTHBI 3HAYeHHUs1 UICTHHHOCTH BXOASLMX B HErO NlepeMeHHbIX, CTPOUTh
TaOJIML[bl UCTUHHOCTH JIJIs1 JIOTUUeCKWX BbIpaXKeHHH; 3aM1ChiBaTh JIOTMUeCKre
BbIDA’KEHHS Ha U3y4aeMOM $13bIKe ITPOrpaMMUPOBaHUs

2.5

YMeHMe COCTaB/ISATh, BBITIOMHATh BPYUHYIO M Ha KOMITbIOTEPe HeC/I0KHBIe
QJITOPUTMBI /IJ1s1 yTIpaB/ieHust ucroHutensmu (Yepernaiika, YepTé>KHUK U
pyTrHe); CO3/laBaTh U OT/IAXKUBATh MPOrPaMMbI Ha OJ[HOM U3 SI3bIKOB
nporpammupoBanus (Python, C++, [Tackans, Java, C#, [IIko/bHBIM
ATrOpUTMUUEe CKUM $13BIK), pean3yloliie HeC/I0)KHbIe arOpUTMbl 06paboTKH
UMCTOBBIX JAaHHBIX C MCITO/Tb30BAHHEM LIUKJIOB 1 BETBJ/IEHHI; yMeHHe pa30uBaTh
BajZlauM Ha T10/]3a/lauk, UCIT0/Ib30BaTh KOHCTAHThI, TepeMeHHbIe U BhIpaXKeHUsI
Pa3/TMUHBIX TUTIOB (UMCIOBBIX, TOTMUECKUX, CAMBOJIbHBIX); aHA/TM3UPOBaTh
Mpe//I0KeHHBINA arOPUTM, OTIPeesiATh, KaKue Pe3y/IbTaThl BO3MOXXHBI TIPU
BaJlaHHOM MHO)XEeCTBE MCXO/[HbIX 3HAUe€HUH

2.6

YMeHMe 3anvcaTh Ha U3y4aeMOM SI3bIKe IPOrpaMMUPOBAHUS alTOPUTMBI
MPOBEPKH /1eTMMOCTU OJHOTO 11e/I0r0 YMc/ia Ha Ipyroe, poBepKU
HaTypa/bHOrO YKC/Ia Ha MPOCTOTY, BblJe/ieHus (P U3 HaTypaabHOIO UMCIa,
MOMCK MaKCHMYMOB, MUHUMYMOB, CYMMBbI UHC/IOBOM MOC/Ie,0BaTe/IbHOCTH

2.7

BrajeHrie yMeHHeM OpPUEHTHPOBATLCSl B MepapXuuecKoi CTPyKType (aiiioBoit
cricTeMbl, paboTaTh C (haliIoBOM CCTEMOM TIepCOHATBHOTO KOMITBIOTEpa C
11CT10/1b30BaHUeM rpaduueckoro uHTepgerica, a MUMeHHO: CO3/laBaTh,
KOTIMPOBaTh, IepeMelllaTh, IepeMMeHOBLIBaTh, yAAISATh U apXUBUPOBaTh (Pail/ibl
1 KaTasoru

2.8

BrajseHre yMeHUSIMUA Y HaBbIKaMU MCTOIb30BaHUs HH(OPMAaLIMOHHBIX U
KOMMYHUKALIMOHHBIX TEXHOJIOTHM /1715 TIOMCKa, XpaHeHusi, 00paboTKu 1
repesjaud ¥ aHa/iv3a pas3/IMuHbIX BUI0B UH(OpMaLUK

2.9

YmeHne BBI6I/IpaTb criocob npeacTaB/JIe€HUs JaHHBIX B COOTBETCTBUU C




[OCTaB/IeHHOM 3a/jaueid (TabnLbl, CXeMbl, rpavKH, AUarpaMmbl) C
ICTI0/Tb30BaHKEM COOTBETCTBYIOIIUX ITPOrPaMMHBIX CpefiCTB 00paboTKU
TaHHBIX

2.10

YmeHue ¢opMann30BaTh U CTPYKTYPHUPOBATh MH(OPMALIHIO, UCTIONb3YS
H/IEKTPOHHBIE TabULIBI A1 00pabOTKH, aHaM3a U BU3yaIu3aliiy YACTIOBBIX
TaHHBIX, B TOM UHCJIe C Bbl/le/IleHHeM Jiara3oHa TabuLbl U yIopsiJo0urBaHuEM
COPTHPOBKOM) €ro 3/IeMEHTOB; yMeHHe ITPUMEHSITh B 3/IEKTPOHHBIX Tab/IMIIax
(hopMyJIbI /111 paCUéTOB C MCTI0/Ib30BaHUEM BCTPOEHHbIX (DYHKI[WH,
@OCOTFOTHOM, OTHOCHUTETbHOM, CMeIllaHHOH aJipecalliu; UCI0/b30BaTh
H/IeKTPOHHBIE TabMULIBI /s YMCTIEHHOTO MO/Ie/TMPOBAHUS B MPOCTHIX 3a/lauax U3

pa3HBIX TIPeIMETHBIX 00/1acTel




INEPEYEHD DJIEMEHTOB COAEP)KAHNMSA, ITPOBEPAEMBIX HA OI'D 11O NTHO®OPMATHKE

Kopn, [IpoBepsiemMblii 371EMEHT COZeP>KaHUs

1 [lndpoBast rpaMOTHOCTh

Daiinbl ¥ nanku (katanoru). [IpuHIMIGI nocTpoenus ¢aitnoBbix cucteM. IlonHoe
umst (patina (marku). I[TyTh K ¢aiiny (nanke). Pabora c daiiiamu u KaTasoramu
Cpe/iCTBaMM OIepaljuoOHHOM CUCTeMBbI: CO3/laHKe, KOIMPOBaHUe, IiepeMellieHue,
reperMeHOBaHUe U yaseHue (paiyioB U narok (Karasnoros). Turmbl ¢aitnos. CBoicTBa
baitnoB. PaiinoBblii MeHekep. [Tonck (paiinoB cpeAcTBaMU ONepaljuOHHON CUCTEMbI

#H##Par###].
1

O6BberHeHNEe KOMITBIOTEPOB B ceTh. CeTh MHTepHeT. Beb-cTpaHuiia, BeO-CailT.
CTpyKTypa azipecoB BeO-pecypcoB. Bpay3ep. [TorckoBbie cuctemsl. [Tonck

1.2 MHGOpPMAIIMH T10 K/TFOUeBBIM CJIOBAM U T10 U300pakeHHI0. [JOCTOBEPHOCTh
MH(pOopMaLy, nonyyeHHoW u3 HTepHeta. IP-aspeca y3n0B. CeTeBoe XpaHeHHe
[TAHHBIX

2 TeopeTryeckrie OCHOBBI UH(POPMATHKU

[TMCKPeTHOCTh JJaHHBIX. BO3MOXXHOCTH OMMCAHUS HETIPePLIBHBIX 00BEKTOB U
[POLIeCCOB C MOMOLLBIO JMCKPeTHBIX [JaHHbIX.

CumBoJs1. AndaBut. MoijHoCTb andaButa. [JBonuHbii asndaBuT. KonmuecTBo
BCEBO3MOKHBIX C/I0B (KOJ[OBBIX KOMOMHAI[WH) (DUKCUPOBAHHOM JIJTUHBI B [BOUNUHOM
andasute. [TpeobpasoBanue 0b0ro andapura K ABoryHoMy. KosuecTBo

2.1 pa3/IMYHbBIX CJIOB (PMKCUPOBAaHHOM JJIMHBI B asihaBuTe Orpe/ie/IEHHON MOLI[HOCTH.
KozrpoBaHUe CHMBOJIOB OJHOTO ai(aBuTa C MIOMOIIbIO KOZIOBBIX CJIOB B ZIPyTOM
aaBuTe, KofoBas Tabnuia, AekogupoBanre. KogupoBaHye TeKCTOB. PaBHOMepHbIH
Koz, HepaBHoMepHbIii Koz, KogupoBka ASCII. BockMubuTHbIe KOAUPOBKU. [ToHSTHE
0 kogupoBkax UNICODE. [lekoavpoBaHue COODIIeHHI C NCTI0Ib30BaHUEM
pPaBHOMEPHOTO ¥ HepaBHOMepHOro Kozia. MIHdopMaliMoHHbIN 06BEM TeKCTa

[ 1HopMaLOHHbIN 00bEM JaHHBIX. BUT — MUHMMasTbHasE eIMHNLIA KOJTMUeCTBa
MH(OPMaLK — JBOUYHBIN pa3psisl. EuHULIBI M3MepeHusi MH()OpMalMOHHOTO 00hEéMa

2.2 N = . N
maHHbIX. buT, 6aliT, K1obaiT, MerabaiT, rurabait. CKOpOCTh Tiepe/iaud IaHHbBIX.
[, TUHULIBI CKOPOCTH TIepe/laui JaHHbIX
KomvipoBanwue 11BeTa. LBeToBbIe Moziesin. Mozens RGB. [ybuHa KofpipoBaHusl.
[lamTpa.

2.3 P

PacTpoBOe 1 BeKTOPHOe TIpe/icTaBIeHne n3oopaxxeHni. [Tukcesns. OrjeHka
MH(OpMaIMOHHOTO 00BEMa rpaduuecKUx JaHHbBIX JJis paCTPOBOTO U300pakeHust

KogupoBaHue 3ByKa. Pa3psagHOCTE ¥ yacToTa 3anvcy. KomuuecTBo KaHaloB 3arvcu.
24 OLjeHKa KO/IMUeCTBeHHbBIX [lapaMeTpPOB, CBS3aHHBIX C IIpe/iCTaB/IeHreM U XpaHeHueM
BBYKOBBIX (DaiijioB

Herno3uiroHHbIe ¥ MO3ULIMOHHBIE CUCTeMbI curcieHus. AngasuT. OCHOBaHUe.
PasBépHyTas hopMa 3anvcu uucia. [lepeBoy B 1eCATUUHYIO CUCTEMY UuCer,

25 BarCaHHbIX B APYTUX CUCTEMAax CUMCIeHUSI.
PyiMcKasi cucTemMa CUMC/IeHUsT
/IBoMyHas cucteMa cumciaenus. [lepeBoz uenbix uncen B ripegenax ot 0 go 1024 B
[TBOMUHYIO CUCTeMY CUMC/ieHHs. BockMepuuHas cuctema curcienust. [lepeBoy uncen
26 113 BOCbMEPUYHOU CUCTEMBI B IBOUUHYIO U IeCITUUHYIO CUCTEMbI M 00paTHO.

[[TecTHazALIaTEpUYHAs CUCTeMa curc/ieHus. [lepeBo uncen U3 1eCTHAALIATEPUYHOU
CHCTEeMBI B IBOMUHYIO, BOCBMEPUUHYIO U [JeCATUUHYIO CUCTEMbI U 00paTHO.
ApudmeTrueckre oriepalii B IBOMYHON CUCTeMe CUMCIeHUsI

JTornueckyre BbICKa3biBaHUs. JIorhueckue 3HaueHUs BbICKa3bIBaHUM. DJjieMeHTapHbIe
2.7 1 COCTaBHbIe BbICKa3bIBaHUs. JIornueckyre orepaiun: «i» (KOHbIOHKIMS, JIOTHYeCcKoe
YMHOXKeHUE), «UIu» (AU3BbIOHKLUS, JTOTUYeCKOe CJIOKeHHUe), «He» (JIoruuecKkoe




oTpuuanue). [IpuoputeT norudyeckux onepauuid. OnpezesneHre UICTUHHOCTU
COCTABHOT'O BbICKAa3bIBaHUS, €C/IU U3BECTHBI 3HAUeHHsI ICTUHHOCTH BXOZSLUX B HETO
H/IeMEeHTapHBIX BbICKa3biBaHUM. Jlornueckue BoipakeHus. [IpaBusia 3anvcu
lIorMyeCcKuX BhIpaykeHW. [TocTpoeHue TabIUL MCTUHHOCTHU JIOTHYeCKUX BbIPayKeHUM

2.8

JTornueckue 371eMeHThbl. 3HAKOMCTBO C JIOTHYe CKUMM OCHOBaMU KOMIIBIOTEepa

2.9

HeripepbiBHbIE U AUCKPETHBIE MOAe/d. ViIMUTaLMOHHBIe MoJenu. IrpoBbie MOZIe/H.
OrieHKa a/IeKBaTHOCTH MO/ MOZIe/TUPYeMOMY OOBEKTY U 1[eJ1IM MO/Ie/TMPOBaHUS

2.10

Tabmiunbie Mogiesn. Tabsuija Kak TpecTaBieHde OTHOIIeHHs1. ba3bl gaHHbIX. OTOOD
B TAOJ/IHI[E CTPOK, Y/IOB/IETBOPSIOIINX 3a/JaHHOMY YCIOBHIO

2.11

['pacd. BepiiviHa, pebpo, rmyTb. OpreHTUPOBaHHbIE U HEOPUEHTHUPOBAHHBIE TPadbl.
/TmiHa (Bec) pebpa. BecoBast marpuiia rpada. IMHa IyTH MeXXy BepIivHamMH rpada.
[Touick onTUManbHOTO MyTH B rpade. HauanbHasi BepiivHa (MCTOUHMK) U KOHeUHast
BepIIMHA (CTOK) B OpUEeHTUPOBAaHHOM rpade. BolurcieHre KomuecTBa MmyTeid B
HarpaB/eHHOM aLMK/IAYecKoM rpage

2.12

ITepeBo. Kopenn, BepivHa (y3en), micT, pebpo (ayra) gepesa. BricoTa fepesa.
[Togmepeso. [IpuMepsI UCIT0/Ib30BaHus iepeBbeB. [1lepe6op BapUaHTOR C TTOMOIIbIO
nepeBa

AITOPUTMBI ¥ IPOTPaMMUPOBaHUE

3.1

CBoiicTBa anroputma. CriocoObl 3armucy anropuTMa (C/I0BeCHBIH, B BU/le O/IOK-CXEMBI,
[porpamma).

(CocTaBiieHHe aJirOPUTMOB U MIPOrPaMM C UCIIOIb30BaHWEM BETBJ/IEHUM, LIUKJ/IOB U
BCTIOMOTaTe/IbHBIX aJITOPUTMOB IJIs1 yTipaB/ieHus ucrosxuteneM (Pobot, Uepemnaiiika,
UepTéxXHUK U Apyrre). BoinosHeHre ajirOPUTMOB BPYUYHYIO M Ha KOMITBIOTEpe

3.2

1361k iporpammupoBanus (Python, C++, [Tackanb, Java, C#, I1Iko/bHbIN
ANTOpUTMHYECKUU A3BIK).

CricTemMa IMpOrpaMMUPOBAHUSA: PelaKTOp TeKCTa IPorpamm, TPaHC/IATOP, OT/IauuK.
[lepemeHHas: TUII, UMs, 3HaYeHUe. Llesble, BelljeCTBeHHbIE U CUMBOJIbHbIE
[epemMeHHbIe.

Onepatop npucBavBaHusi. Apr(mMeTHUeCKre BbIpa)KeHUS 1 TIOPSIIOK UX BbIYUC/IEHUSI.
Ornieparjuu ¢ LjesIbIMM YMC/IaMU: LIeJIOUUC/IeHHOe JieJleHre, OCTaToK OT JieJIeHUs..
BeTtsnenus. CocTraBHble YCI0BUS (3aMvCh JIOTUUECKUX BbIpaKeHUH Ha U3y4yaeMOoM
f13bIKe MpOrpaMmupoBaHusi). HaxokajeHrne MUHHMyMa

1 MaKCMMyMa U3 [BYX, TPEX U YeTbIpEX uucesl. PellleHre KBaZjpaTHOIO YpaBHeHNs,
MMEOLLero BelljeCTBeHHbIe KOpHU. LUK ¢ ycimoBueM. AnroputM EBKivza o
HaX0)K/IeHHsI HauOOoJIbIIIero 00IIIero JesMTesis AByX HaTypasibHbIX uncesl. Pa3ouenne
BaryCy HaTypaabHOIO YKC/a B MO3ULIMOHHOM CUCTEMe C OCHOBaHMEM, MEHBLLINM WIH
paBHbIM 10, Ha oTAenbHbIe LKGPLI. LIUKI € nepeMeHHOM. ATOPUTMBI ITPOBEPKU
[1eIMMOCTH OZIHOT'O LeJI0r0 YMcJla Ha [ipyroe, IIpoBepKu HaTypaIbHOrO YMC/ia Ha
[IPOCTOTY

3.3

(O6paboTKa CUMBOJIBHBIX JaHHBIX. CUMBOJIbHBIE (CTPOKOBBIE) TIEpEMEHHBIE.
[TocumBosbHast 00paboTka cTpPoK. [10CYET YacTOThI OSIB/IEHNSI CUMBOJIA B CTPOKE.
BcrpoenHbie GyHKIMH /11 00pabOTKH CTPOK

3.4

OripefesieHrie BOSMOYKHBIX Pe3y/IbTaToB PabOThI aropyuTMa NPy JAHHOM MHOYKECTBe
BXOJHBIX JAHHBIX, OMpe/ie/ieHre BO3MOXKHBIX BXO/HBIX JAaHHbIX, TPUBOASILINUX K
TAHHOMY pe3yJ/IbTaTy

3.5

TabmuHbie BelnunHbI (MaccuBbl). OgHOMepHBIe MacCcHBbI. COCTaB/ieHNe U OT/Ia/IKa
MpOrpamMM, peau3yIoIIUX THIIOBbIE alTOPUTMbI 00PabOTKH OJHOMEPHBIX UMCIOBBIX
MaCCHBOB, Ha OJJHOM U3 s13bIKOB TIporpammupoBanus (Python, C++, [Tackasnsb, Java,
(C#, LLIKonbHbIM ATOPUTMHAYECKUH SI3BIK): 3all0/IHeHre YHUC/I0BOr0 MacCcuBa
C/Ty4yaliHbIMM UKC/IaMH, B COOTBETCTBUU C (hOPMYJION WU IyTEM BBOZA UMCel,




HaXOXK/]eHHe CyMMBbI 37IeMEeHTOB MaCCHUBA, JIMHEWHbIM TTOMCK 3a/IaHHOTO 3HAaYeHUs B
MaccuBe, MO/ CUYET 3/IeMEHTOB MaCCHBa, Y 0B/IeTBOPSIOLLMX 3aJaHHOMY YCJIOBHIO,
HaXOXK/]eHre MUHUMAaJ/IbHOTO (MaKCHMaJIbHOT0) 3/1eMeHTa MaccrBa. COpTUpOBKa
MaccrBa. O6paboTKa IMOTOKa JJaHHBIX: BbIUMC/IEHHe KOJTMUeCTBa, CYMMbI, CDeJHETO
aprmMeTHUECKOT0, MUHUMA/ILHOTO ¥ MaKCUMaJIbHOTO 3HaueHUsl 37IeMEeHTOB
MOC/ie,0BaTe/IbHOCTH, Y OBIETBOPSIOLUX 33JaHHOMY YC/IOBUIO

3.6

YripaBnenue. CurHan. O6partHasi cBsib. [TonyueHre cUrHaIOB OT LU(PPOBBIX
1aTuMKOB (HarpyMep, KacaHWsl, PaCCTOsIHUS, CBeTa, 3ByKa). [Ipumeps! MCM0/1b30BaHNS
MPUHLIMIIA 00paTHOM CBSI3W B CUCTEMaXx YIIpaB/IeHUs TeEXHUUeCKUMH YCTPOUCTBaMH C
MOMOILbIO JaTYMKOB, B TOM UHC/Ie B POOOTOTEXHUKE

[ THpOpMaL[IOHHBIEe TEXHOIOTHUN

4.1

TekcTOBbIe JOKYMEHTBI M X CTPYKTYPHBbIe 3/ieMeHThI (CTpaHuLa, ab3al], CTPOKa,
C/TOBO, CUMBO/).

TeKCTOBBIN NPOLIECCOP — UHCTPYMEHT CO3/laHus, PeJaKTUPOBaHUs 1
(bopmatrpoBaHus TeKcToB. [IpaBusia Habopa TekcTa. PeakTripoBaHue TeKCTa.
CBoiicTBa cuMmBoioB. IIpudT. Tuns mpudToB (pyd/ieHble, C 3aCceUKaMH,
MOHOIIMPUHHBIE). [Toy>KUpHOe 1 KypcuBHOe HauepTaHue. CBOMCTBa ab3arieB:
rpaHuLIbl, ab3aL{HbII OTCTYI, UHTEPBas, BbipaBHUBaHKUe. [lapamMeTphbl CTpPaHUL{bL.
CtuneBoe opmarrpoBadue. CTpyKTypupoBaHHe WH()OPMALIMH C TIOMOIL[BIO CITUCKOB
11 Tabnyi. MHOroypoBHeBble CIUCKU. [lo6aBneHue TabiuL] B TEKCTOBbIE JOKYMEHTHI.
BcTraBka n300pa’keHH B TEKCTOBbIE JOKyMeHThl. O0TekaHMe M300pa’keHni TeKCTOM.
BK/1t0YeHre B TEKCTOBBIN JOKYMEHT Auarpamm, popMysi, HyMepaljuy CTpaHuL],
KOJIOHTUTYJ/IOB, CCBUIOK U IDYTHX 3/IEMEHTOB

4.2

PacTpoBbie pucyHKU. Vcronb3oBaHue rpadyuyecKux MPUMHUTHUBOB.

Oneparyy peflaKTUPOBaHUs rpaduueckrX 0ObEKTOB, B TOM UKC/Ie IUGMPOBBIX
(hoTtorpacduii: u3MeHeHHe pa3Mepa, 06pe3ka, TTIOBOPOT, OTPaykeHHe, paboTa C
0OsacTsiMu (BbIZIe/IeHHe, KOTIMPOBaHUe, 3a/TMBKa 1IBETOM), KOPPEKIIUS IBeTa, IPKOCTH
1 KOHTpAaCTHOCTU. BekTopHasi rpadmika. Co3aHue BeKTOPHBIX PUCYHKOB
BCTPOEHHBLIMU CpPe/ICTBaMU TEKCTOBOTO TIPOLieCCOopa WU APYTUX MPOrpamMmm
nipusiokeHui). JlobaBeHre BeKTOPHBIX PUCYHKOB B IOKYMEHTHI

4.3

[ToAroTOBKa MY/IBTUMEIUHHBIX TTpe3eHTalui. Caiia. [JobaBneHue Ha ciaiifi TeKCTa U
1300pa>keHnid. PaboTa ¢ HeCKO/ILKMMU ClaiaMu. JJobaBieHre Ha Cai
QyIMOBU3YasbHBIX JaHHBIX. AHUMAaLIYs. ['UnepCChUIKu

4.4

Wbl JAHHBIX B sfueiKax 3/1eKTPOHHOM Tabnuiibl. PejakTHpoBaHue 1
(hopmarupoBaHue Tabsui]. BcrpoeHHble GYHKI[UM /15 TIOMCKA MaKCUMYyMa,
MUHUMYMa, CyMMBbI U CpeZiHero apugmetrueckoro. COpTHpOBKa [JaHHBIX B
BbIZIe/IeHHOM Auana3oHe. [loctpoeHre guarpaMm (ructTorpamma, KpyroBas
narpamMma, ToueuHasi fuarpamMma). Beibop turna auarpammel. [Ipeobpa3zoBanuie
chopmys ripu KonrpoBaHuKM. OTHOCHTe/IbHAsE, aOCOJTIOTHAs ¥ CMelllaHHast afipecariyst

4.5

YC/10BHBIE BBIUKMC/IEHUS B 3/IEKTPOHHBIX Tabuijax. CyMMHpPOBaHUE U MTOZACUYET
BHaUeHWH, OTBEUAIOIIMX 3a/JaHHOMY yC10BUI0. O6paboTKa 60X HabOpOB
naHHbIX. UKMC/IeHHOe MO/Ie/TMPOBAHKE B 3/IEKTPOHHBIX Tab/IHMI[aX




YUEBHO-METOANYECKOE OBECITEYEHME OBPA3SOBATEJ/IBHOI'O ITPOILIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJTBI IJId YUEHUKA

* lndopmaruka: 7-i kacc: 6a30BbIi ypOoBeHb: yueOHUK; 5-e u3zaHue, nepepaboranHoe bocosa
JI.JI., BocoBa A.FO. AkijnoHepHoe 061ijecTBO «M31aTennbcTBO «IIpocBelijeHre»

* adopmaruka: 8-it kmacc: 6a30BbIii ypoBeHb: yueOHUK; 5-e u3zaHue, nepepabotanHoe bocoBa
JI.JI., BocoBa A.FO. AkiinoHepHoe 0011jecTBO «M31aTennbcTBO «IIpocBelijeHre»

* adopmaruka: 9-i kmacc: 6a30BbIii ypoBeHb: yueOHUK; 5-e u3zaHue, nepepabotanHoe bocoBa
JI.JI., BocoBa A.FO. AkijnoHepHoe 0611jecTBO «M31atennbcTBO «IIpocBelijeHre»

METOINYECKUE MATEPUAJIBI JIA YUUTEJIA

Wudopmatuka. 7-9 knaccel. Metoauueckoe mocobue /

JI. JI. Bocoga, A. FO. Bocoga, A. B. AHaronbeB, H. A. AKBUISIHOB. — 3-€ 3., repepab. — M. :
BMHOM. Jlabopatopus

3HaAHUU.

ON®POBBIE ObPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU MHTEPHET

"okymeHT yTBepxzaeH npoctou DLIT pykoBoautesns: YupexgeHus"



