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INIOACHUTEJ/IbBHASA 3AITMCKA

[TporpamMa 1o “H(GOPMaTHKe Ha YPOBHE OCHOBHOTO 0011[ero 00pa30BaHus COCTaB/IeHa HAa OCHOBE
TpeOOBaHUI K pe3y/ibTaTaM OCBOEHUsI OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl OCHOBHOTO 0OIIero
obpa3oBanms, mpexcTtaBieHHbix B ®I'OC OO0, a Takke ¢enepaabHOM paboueii MporpaMmbl
BOCITUTAHWUS.

[Tporpamma 1o mH(OpMaTHKe AA€T TpeACTaB/ieHWe O 1ie/isiX, oOiield cTpaTteruu oOyueHWs,
BOCITUTAHUS ¥ Pa3BUTHs 00yUarOLMXCsl Cpe/iCTBaMu MH(OpMaTHKK Ha 6a30BOM YPOBHe, yCTaHAB/IMBAET
o0Osi3aTenlbHOE TIpEIMETHOE COZep’kaHue, MpeJyCMaTpUBaeT ero CTPYKTYPHUPOBaHME IO pa3zienaM M
TeMaM.

[Tporpamma 1o uH(pOpPMaTHKe OTpesie/sieT KOIMYeCTBeHHbIe M KaueCTBeHHbIe XapaKTepUCTUKU
yueOHOTO MaTepHasa AJisi KaKA0ro To/la U3yueHus, B TOM YHC/Ie [/ COZlepPKaTebHOTO HaroTHEeHUSI
pa3HOro BHJa KOHTPOJISI (TIPOMEXKYTOUHOHN aTTeCTal[uy 00YYaroInuXCsl, BCEPOCCUMCKUX TIPOBEPOUHBIX
paboT, rocyiapCTBeHHOM UTOTOBOM aTTeCTalyu).

[MporpamMmma 1o WH(OpPMAaTHUKe SIBJSETCS OCHOBOM /ISl COCTABJEHUSI aBTOPCKUX Y4eOHBbIX
MpOrpamMM, TeMaTU4YeCKOT0 TUIAHUPOBAHUS KypCa YUUTEJIEM.

LenssiMu u3yueHust ”HPOPMATHKK Ha YPOBHe OCHOBHOTO 00111ero 06pa3oBaHUs SB/ISTFOTCS:

* (opMHpOBaHME OCHOB MUPOBO33peHMUs], COOTBETCTBYIOL[ETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKu WH(POPMATHKH, TOCTHKEHUsSIM HayYHO-TeXHUUYeCKOro Tporpecca v o01ieCcTBeHHOM TIPAaKTHKH, 3a
CUéT pa3BUTHS TIpecTaBIeHni 00 nHGOpMaIK KakK 0 BayKHeHIIIeM CTpaTeruueCKOM pecypce pa3BUTHs
JUYHOCTH, TOCYJApCTBa, OOIecTBa, TOHWUMAaHHS pOJM  WH(POPMALIMOHHBIX  IPOLIECCOB,
HMH(OPMaI[MOHHBIX peCypCOB U MH(OPMAaI[MOHHBIX TEXHOJIOTUM B YCIOBUSIX 1IH(POBOI TpaHChOpMaLuu
MHOTHX Cpep >KU3HHU COBPEMEHHOT0 00IIIeCTRBa;

= obecrieueHWe YCIOBUM, CIOCOOCTBYIOL[UX Pa3BUTHIO aJTOPUTMHUECKOTO MBbIIIIEHUs Kak
HeoOX0MMOro yC/IOBHSI MPO(deCCHOHANbHOW [IesITeJTbHOCTH B COBPEMEHHOM HH(MOPMAIlMOHHOM
o01ecTBe, Tpe/Io/araroIiero crocobHocTs obyuaromierocsi pa3ouBaTh CAOXKHBIE 3alaud Ha Oosee
TIPOCTHIe TI0/[3a/IauM, CDaBHUBATh HOBBIE 3a/IaUM C 3alauaMH, PEIIEHHBIMU PaHee, OTIPe/IeNIATh 1Iary Jjist
JOCTHDKEHUS pe3y/ibTaTa U Tak fiasee;

* (opMupoBaHWe U pa3BUTHe KOMIETeHIMM oOyuarormuxcss B 00/aCTH  WCIOJIB30BAHUS
MH(OPMaLMIOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHH, B TOM UKC/Ie 3HaHUM, YMEHUM U HaBBIKOB PabOTHI
¢ “HpOpMaryel, MpOrpaMMHUPOBaHUs], KOMMYHHUKAIUM B COBPEMEHHBIX LJU(POBBIX CpefjaxX B YCIOBUSX
obecrieueHrst THGOOPMALIMOHHOM 6€30MaCHOCTH TMYHOCTH 00YYaroIIerocs;

" BOCIUTAHWE OTBETCTBEHHOTO W W30MpaTebHOrO OTHOIIEHWS K WH(OpMAlUd C y4éTOM
TIPAaBOBBIX U 3TUYECKUX aCTMeKTOB €€ pacrpoCTpaHeHUsl, CTpeMJIeHUsI K TIPOJJ0/DKeHHI0 00pa3oBaHusl B
obsacTi MH(GOPMALMOHHBIX TEXHOJIOTM M CO3W/ATebHOW JIesiTe/IbHOCTH C TIPUMEeHeHWeM CpeJCTB
WH(OPMAIIMOHHBIX TEXHOIOTHH.

Wudbopmarrika B OCHOBHOM 00111eM 06pa30BaHUM OTPakaeT:

" CYIIHOCTh WH(OPMATUKK Kak HAy4yHOW [AMCHWIUIMHBI, M3ydYarolleld 3aKOHOMEPHOCTH
TIPOTEKaHWsI ¥ BO3MOXXHOCTH aBTOMaTU3al[iM MH(POPMAIIMOHHBIX MTPOLIECCOB B Pa3/IMYHBIX CUCTEMAX;

" OCHOBHbIe 00/IaCTM TIpUMEHEHWs WH(POPMAaTHKU, TIPEXJe BCero HWHHOOPMALMOHHbIE
TEXHOJIOTWH, YTIpaBJ/ieHUe U COL[aIbHYI0 cdepy;

" MeXIUCLUITMHAPHBIN XapakTep WHGOPMATUKUA U UH(OPMAIIMOHHOM /lesTe/IbHOCTH.

V3yuenuie nHPOPMATHKK OKa3bIBaeT CyllleCTBeHHOe B/MsiHUe Ha ()OpMUPOBaHe MUPOBO33peHMUS
o0yuyarolerocsi, €ero J>KM3HEHHYIO T[IO3WI[UI0, 3aK/a/iblIBaeT OCHOBBI TMOHMMAaHUSI TIPUHLIMIIOB
(GYHKLIMOHMPOBAaHUSI W WCIIO/b30BaHUS MHGOPMAIIMOHHBIX TEXHOJOTMM KaK Heo0XO0AUMOro
WHCTPYMEHTA TIPaKTU4YeCKU 000 JesTeTbHOCTH U OZJHOTO U3 Hanbosiee 3HaUMMbIX TeXHOJIOTHYECKUX
JOCTIPKEHUM COBPEMEHHOM I[MBWIM3aluu. MHOTUe TpefMeTHbIe 3HAHUSI U CIOCOOBI JesTebHOCTH,
OCBOEHHbIe O0YYaIOLUMUCA TPU H3yueHUM HWH(OPMAaTHKH, HAXOJAT TpUMeHeHHe KaK B paMKax



obpa3oBaTesbHOTO TPOLiecca, TaK M B WMHBIX KU3HEHHBIX CHUTYaL[UsIX, CTAHOBSITCS 3HAUMMBIMU IS
(opMHpOBaHKS KaueCcTB JMUHOCTH, TO €CTb OPMEHTHPOBaHbl Ha ()OpMUPOBaHUE MeTarpeJMeTHbIX U
JIMYHOCTHBIX Pe3y/IbTaToB 00yueHusl.

OcHoBHbIe 3a/1auM yueOHOTro npeaMeTa «HpopMaTHKa» — chOpMUPOBATh y 00yUarOIMXCS:

" TIOHMMaHHe TIPUHLIMIIOB YCTPOWCTBA M (PYHKLIMOHUPOBAHUS 00BEKTOB LIM(POBOTO OKPY>KEHMS,
npesicTaB/ieHdss 00 WCTOPUM W TeHAEHLWAX pa3BUTUs WHPOPMATUKKA Tepuoja LUQPOBO
TpaHc$opMaLi COBpEMEHHOTO 00I11eCTBa;

" 3HaHWS, YMEHHUS1 U HaBbIKM IPAMOTHOM MOCTAaHOBKU 3a/lay, BO3HUKAIOLMX B MPAKTUUECKOU
JlesITeIbHOCTH, [/IS1 UX peLIeHrsl C TOMOLbI0 MH(OPMAIMOHHBIX TEXHOJOTWM, YMEeHHUs M HaBBbIKU
(hopMaM30BaHHOTO OMKMCaHUs TOCTaB/IeHHBIX 3a/1ay;

* (a3oBble 3HaHUS 00 MH(OPMALIMOHHOM MO/ENMPOBAHMH, B TOM UHC/e O MaTeMaTU4eCKOM
MO/Ie/IMPOBaHUH;

" 3HaHHWEe OCHOBHBIX AaJTOPUTMHUECKUX CTPYKTYP U yMeHUe TPUMEHSTb 3TH 3HaHWs [Jisi
TIOCTPOEHUsI aITOPUTMOB pellieHus 3a/jau 10 UX MaTeMaTHueCKUM MOZesisiv;

" yMeHHsI U HaBbIKM COCTaBJIeHUsI MPOCTHIX MPOrPaMM IO MIOCTPOEHHOMY aJITOPUTMY Ha OJJHOM
13 513bIKOB ITPOrPaMMUPOBAHUS BbICOKOTO YPOBHS;

" yMeHHUs] U HaBbIKU 3((eKTUBHOI'O UCII0/Ib30BaHNUsI OCHOBHBIX TUIIOB IPUK/IaJHbIX IIPOrpaMM
(mpuno>xeHuid) obijero HasHaueHHs1 U WHGOPMALMOHHBIX CHUCTEM /Il pellleHHs C MX TIOMOIIIbIO
NpakTUUeCcKUx 3ajau, BjajeHre 0a30BbIMA HOpMaMM MH(OPMAIMOHHOW 3THMKU U TpaBa, OCHOBaMHM
HHGbOPMaI[MOHHOM 6e3011aCHOCTH;

" yMeHHe 'PaMOTHO UHTepPIIPeTHPOBaTh pe3y/bTaThbl pellieHus IPaKTUUeCcKUX 3aZiau C MOMOLLbIO
VMH(OPMaLIMOHHBIX TEXHOJIOTUH, IPUMEHSTh [0TyYeHHble pe3y/bTaThl B [IPAKTUUECKOW JieITe/IbHOCTH.

Llenrn u 3a7auu u3ydyeHus: MH(OPMATHKM HAa YPOBHE OCHOBHOro obiero o6pa3oBaHus
OTIpeZle/IsIIOT CTPYKTYPY OCHOBHOIO CO/iepykKaHusi yueOHOro TpeZiMeTa B BHUJe C/IeIyIOLINX UYEeThIPEX
TeMaTUYeCKUX pas3fie/ioB:

» 1udpoBasi TpaMOTHOCTB;

» TeopeTHUeCKHe OCHOBBI MH(OPMATHKY;
» aJrOpUTMBI ¥ TIPOTPaMMUPOBaHMUE;

» VH(POPMAIMOHHbIE TEXHOJIOTHH.

Ha u3yuenue nadopmarrku Ha 6a30BoM ypoBHe oTBoguTCs 102 waca: B 7 kmacce — 34 yaca (1 uac
B Hejlento), B 8 Kiacce — 34 yaca (1 yac B Hejiest0), B 9 Knacce — 34 yaca (1 yac B HeJje/to).



COJEPXAHUE OBYYEHUSA
7 KIIACC

ITudpoBasi rpaMOTHOCTH

KoMnbroTep — yHMBepca/ibHOe YCTPOICTBO 00padoTKHU JaHHBIX

KomrbroTep — yHHBepca/ibHOe BEIUMC/IUTEIBHOE YCTPOMCTBO, paboTatoliiee 1o IporpamMmme.
Tumbl  KOMITbIOTEPOB:  T€PCOHa/bHbIe  KOMIBIOTEPHI,  BCTPOEHHble  KOMIbIOTEpHI,
CyTnepKOMITbIOTepbl. MOOU/TbHBIE YCTPOWCTBA.

OcHOBHbIe KOMITOHEHThl KOMITbIOTepa M MX Ha3HaueHue. [Iporjeccop. OmnepaTvBHasi U
JIONTOBPEMEHHasi TIaMsiTh. Y CTPOMCTBa BBOZA U BbiBOd. CeHCOPHBIN BBOJ, IaTUMKH MOOM/IEHBIX
YCTPOMCTB, cpe/icTBa GIOMeTpUUeCKOU ayTeHTU(PUKALIWY.

Vctopusi pa3BUTHsI KOMIBIOTEPOB U TporpaMMHoro obecrieueHus. [lokosieHust
KOMITbI0TepoB. CoBpeMeHHbIe TeH/IeHL[UM Pa3BUTHS KOMITbIOTepOB. CyrepKOMIbIOTEDHI.

[TapannenbHble BHIYUCIEHUS.

[TepcoHanbHblli KoMmbroTep. [Iporieccop M ero xapakTepuUCTUKM (TakToBas uacToTa,
pa3psgHoCTh). OnepaTtviBHas NamsiTh. JJonroBpeMeHHasi aMsTh. Y CTPOMCTBA BBOJA M BbIBOJA.
OO61BEM XpaHUMBIX JJAHHBIX (OMepaTHBHAs MaMsITh KOMITbIOTEPA, KECTKUI U TBepPOTeTbHbIHN JMCK,
MOCTOSIHHAs MaMSITh CMapT(OHAa) U CKOPOCTb JOCTYTa [/ pa3/IMUHbIX BUJ0OB HOCUTEJIEeH.

TexHHKa 6€3011aCHOCTH M MpaBK1/a paboThl Ha KOMIIBIOTEPE.

IIporpammel 1 JaHHBIE

[TporpammHoe obecrieueHre KOMIblOTepa. I[IpUK/IagHOe TporpaMMHOe obecrieueHue.
CucremHOe TmporpamMMHoe obecrieueHre. CucTeMbl TpoOrpaMMHpOBaHus. [IpaBoBasi oxpaHa
nMporpaMM UM [JlaHHBIX. becrijiaTHele W yc/ioBHO-OecruiaTHble miporpammbl.  CBoOogHOE
IporpaMMHOe o0ecrieueHue.

@aiinbl ¥ nanky (katasoru). IIpuHOMIBI MOCTpoeHUst ¢ailyioBbix cucteM. IlonHoe vMs
daiina (marku). Ilyte K daiiny (manke). Paborta c ¢aiinaMyd W KaTajoram Cpe/iCTBaMH
OTepaLMOHHON CUCTEeMBI: CO3/laHue, KOMMPOBaHKe, IepeMellieHre, eperiMeHOBaHue U y/jaleHue
¢aitnoB v namnok (karanoros). Turel ¢aiinos. ColicTBa (aiinoB. XapakTepHble pa3mepsl (aiinoB
pa3/MUHBIX TUMOB (CTpaHMLla TEKCTa, 3/1eKTPOHHasi KHUra, ¢ororpadus, 3amuch IeCcHH,
BU/IEOK/IUII, TIOJTHOMETPa)KHbIM ¢GuibM). ApxXuBalus [JaHHbIX. VICrosb30BaHWe TPOTrpaMM-
apxuBaTopoB. PaiiyioBbIil MeHeKep. [Touck ¢aiiioB cpecTBaMy ONepaLiOHHON CUCTEMBI.

KommnbroTepHble BUPYCHI U [ipyTye BpeloHOCHBIe IporpamMmmsbl. [IporpamMmmsl Jijist 3aIUThI OT
BHDYCOB.

KoMmnboTepHbIe ceTH

OO6beauHeHNe KOMITbIOTEPOB B ceTb. CeTh MIHTepHeT. Beb-cTpanuiia, BeO-caiit. CTpyKTypa
azipecoB BeO-pecypcoB. Bpaysep. IMovckoBeie cuctembl. [Torck MH(OpMaLuK, MO KIHOUEBLIM
CJIOBaM, U 110 u300pakeHuto. JJoctoBepHOCTh MH(MOpPMALUHY, TIOTy4eHHOW 13 MIHTepHeTa.

CoBpeMeHHbIe CepBHCHI MHTEPHET-KOMMYHUKALUM.

CereBoll 3THKeT, 0a30Bble HOpPMbI HMH()OPMALIMOHHOW 3TWKH U TIpaBa IpU paboTe B
WurepHete. CTpareruu 6e30macHoro noeejieHust B ViHTepHeTe.

TeopeTnueckue 0CHOBbI MHH(OpMaTUKHU

Nudopmaiusa 1 uHGopMaoOHHbIE MPOLIECChI

WNudopmariyis — 0/HO U3 OCHOBHBIX TIOHATHUN COBPEMEHHOU HayKHU.



WNudopmaivsa Kak cBeJjeHUs, TMpeJHa3HaueHHble [/ BOCIPUATHS YeJI0BEeKOM, U
uH(OpPMalIYs KaK JaHHbIe, KOTOPbIe MOT'YT ObITh 00paboTaHbl aBTOMATU3UPOBAHHOM CUCTEMOM.

JTMCKpeTHOCTb [JaHHBIX. BO3MOKHOCTDb OTMCaHUsI HETIPePhIBHBIX 0OBEKTOB U MPOLIECCOB C
TIOMOLIBI0 TUCKPETHBIX JaHHBIX.

VHdopMariioHHbIe TIPOLIeCChI — TIPOLIECCHI, CBSI3aHHbIE C XpaHeHHeM, peobpa3oBaHueM U
repefiaue JaHHBIX.

IlpeacraBieHue nHpopmanun

CumBos. Andapur. MomHocTs andaBuTa. Pa3HooOpasue S3bIKOB W ai(aBUTOB.
EcrectBeHHbIe 1 opMasibHbIe s13bIKUA. A(paBUT TEKCTOB Ha PyCCKOM si3biKe. [IBOMUHBIM asidaBuT.
KomuecTBO BCEBO3MOKHBIX C/T0B (KOAOBLIX KOMOMHAIMI) (PUKCUPOBAHHON JJTUHBI B IBOUUHOM
andapure. IIpeobpa3oBanue moboro andaBuTa K JBOMYHOMY. KOMMUECTBO pa3/UUHBIX CJIOB
(MKCHPOBAHHOM [I/TMHBI B an(aBuTe ONpeeéHHON MOIHOCTH.

KoaupoBanue cuMB0JIOB OZHOTO asihaBrTa C MOMOLLBIO KOJOBBIX CJIOB B IDYTOM andaBuTe,
Ko/loBasi Tabsuila, eKoAUpOBaHKe.

[Boununbni kof. IlpencraBneHue [aHHBIX B KOMIIBIOTEpE KakK TEKCTOB B JIBOMYHOM
andgasure.

VHdpopmalMoHHbIM 00bEM JaHHBIX. BUT — MUHHMasbHasi eAWHUIIA KOJMUeCTBa
vHpOpMaLMK — JBOWYHBIN pa3psif. EAuHUIEI W3MepeHHs WHGOPMALIMOHHOTO 00bEéMa JAHHBIX.
bur, baiT, kunobaiit, Merabair, rurabair.

CKopocCTh nepesiauy AaHHbIX. EAVMHULIBI CKOPOCTH Mepe/jauM JaHHbIX.

KogupoBanue TekcToB. PaBHoOMepHbIM Kozi. HepaBHoMepHbii Kox. Koaupoka ASCII.
BocemubutHbie kogupoBku. [Tousitue o koarpoBkax UNICODE. [lekoupoBaHue coOOIeH M ¢
WCTI0/Tb30BaHHEeM PAaBHOMEPHOT'0 U HepaBHOMePHOTro Koza. MIHpopMal[MoHHbI 00bEM TEKCTa.

Wckaxkenue nH(opmalvu rpu repejauve.

OO01riee mipefcTaB/ieHHe O I[UGPOBOM TPe/CTAB/IEHUM ayAUOBU3YyalbHbIX U APYTUX
HerpepbIBHbIX JaHHBIX.

Kopmuposanue 118eta. [[BeToBbie Mosieri. Mozens RGB. I'ybuHa koaupoBanust. [Tanurpa.

PacTpoBoe ¥  BeKTOpDHOe TmpefcTaBieHre W300paxenuil. [lukcenb.  OreHka
nH(pOpMaLMOHHOTO 00bEMa rpauuecKrX JaHHBIX AJIs1 PACTPOBOTO M300pakKeHusl.

Kopuposanwue 3Byka. Pa3psHOCTb 1 yacToTa 3anucu. KommuecTBo KaHa/loB 3arvcyl.

OneHKa KOJIMYEeCTBEHHbIX I1apaMeTpOB, CBA3aHHBIX C IIpeJCTaBlIeHHWeM U XpaHeHHeM
3BYKOBBIX (paiisioB.

HH¢opmaliuoHHbIe TeXHOJIOTUH

TeKcToBBbIE JOKYMEHTBI

TekcToOBble JOKYMEHTbI U UX CTPYKTYDHbIe 37ieMeHThl (CTpaHMLia, ab3all, CTpoKa, CJI0BO,
CHUMBOJ).

TeKCTOBBIM MPOLIECCOP — MHCTPYMEHT CO3/laHusl, pefakTUpOBaHUsi U (pOpMaTHUPOBaHUS
TekcToB. [IpaBuia Habopa TekcTa. PesjaktiupoBaHue Tekcta. CBoiicTBa cuMBOJIOB. LIIpudT. Ture
mpudToB (pyOsieHble, C 3aceUKaMy, MOHOIIMPUHHEIE). [To/y>)KUpHOe ¥ KYpCUBHOe HauepTaHHe.
CroiicTBa ab3alleB: rpaHHI[bl, ab3alHBIM OTCTYIN, WHTEepBajl, BbipaBHHMBaHWe. [lapamMeTpel
ctpanuLpl. CTHneBoe (hopMaTHpOBaHUe.

CTpyKTypypoBaHrie WH(OPMALMKM C TIOMOILBI0 CITUCKOB W Tabmuil. MHOroypoBHeBbIe
crivcku. JJobaBneHre TabIdI] B TEKCTOBBIE JOKYMEHTHI.



BcraBka n300pakeHUi B TeKCTOBBIE JOKyMeHTHL. OOTekaHue M300pa)keHHH TEKCTOM.
Bk/roueHne B TeKCTOBBIN JOKYMEHT Auarpamm, (Gopmysi, HyMepaLu CTPaHUL], KOJIOHTUTYJIOB,
CCBUIOK ¥ IPYTUX 3/IeMEHTOB.

ITpoBepka npaBonucanysi. PacctaHoBKa nepeHocoB. ['0/10coBoM BBOJA TekcTa. OnTuyeckoe
pacrno3HaBaHve TeKcTa. KomribroTepHbIii riepeBof. Vicnonb3oBaHue cepBUCOB VHTepHeTa st
00paboTKH TeKCTa.

KomnbrorepHas rpaguka

3HaKOMCTBO C rpaduUecKUMU pejakTopamu. PacTpoBble pucyHku. Vcriosb3oBaHue
rpaduyecKrx IPUMHUTHBOB.

Orneparuu pelak THPOBaHUs rpaduueckrux 00bEKTOB, B TOM UMC/ie UGPOBBIX GoTorpaduii:
u3MeHeHWe pa3Mepa, 00pe3Ka, TMOBOPOT, OTpa)keHue, pabora c obsactsaMu (BbiZeeHue,
KOMMPOBaHKe, 3a/TMBKa [JBETOM), KOPPEKLIUS 1IBeTa, IPKOCTH U KOHTPACTHOCTH.

BekrtopHasi rpaduka. Co3faHWe BEKTOPHBIX PHCYHKOB BCTPOEHHBIMU CpeJCTBaMH
TEKCTOBOTO IIpolieccopa WM [JPyrux IporpamMMm (mpunoykeHuid). [lobaBeHre BeKTOPHBIX
PUCYHKOB B JIOKyMEHTBI.

MybTHMe/JUiHbIE NPe3eHTaluu

[ToaroToBKa My/IbTUMeAUMHBIX rpe3eHTarfuii. Chaiia. [JobaBieHue Ha caaiii TeKCTa U
n300pakeHnit. PaboTta ¢ HeCKOJIBKUMU CTaki/JaMH.

[obaBneHue Ha cnaiifi ayMOBU3yalbHbIX JaHHbIX. AHUMALMs. ["UepCcChiKu.

8 KVIACC

TeopeTrnueckue 0CHOBbI MH(OpPMaTUKHU

Cucremsl CUnc/iIeHUus:

Herno3suioHHble U TO3WLMOHHbIE CHUCTeMbl cuuciaeHus. AndaBut. OcHoBaHue.
Pa3pépHyTas dopma 3amucu uucria. [lepeBos B AeCITUUHYHO CUCTEMY uMCeJl, 3allCaHHBIX B
JPYTrUX CUCTEMax CYMCIIEHUS.

Pumckas cucrema cuucieHus.

[BonuHas cuctema cuucieHus. IlepeBoy wenbix uucen B npefenax ot 0 go 1024 B
JBOUUHYIO CHUCTeMY Cuuc/ieHus. BocbmepuuHass cucteMa cuucieHus. IlepeBog uucen wus
BOCbMEPHUHOW CUCTEMbBI B IBOUUHYIO U IECITUUHYIO CUCTeMbI M o0paTHoO. [IlecTHajaTepruuHast
cucteMa cuucieHus. IlepeBos uyumcen U3 1IeCTHAALaTEPUUHOM CHUCTEMbl B JBOWYHYIO,
BOCbMEPHUHYIO U JIECITUUHYIO CUCTEMBI U 0OpaTHO.

ApudmeTnueckue ornepalyy B JBOUYHON CUCTEMe CUMC/IEHUSI.

J/ieMeHTbI MaTeMaTU4YeCKOM JIOTUKHU

Jlornueckue BbICKa3biBaHWs. Jlormyeckre 3HaueHUs] BbICKa3bIBaHWMN. OJjieMeHTapHble U
COCTaBHbIe BbICKa3bIBaHUs1. JIornueckue ornepauyu: «1» (KOHbIOHKLIUS, JJOTUYeCKOe YMHOYKeHUE),
«WAW» (AU3BIOHKLMS, JIOTMYecKoe CJI0)KeHHe), «He» (/orhuueckoe oTpuliaHue). [Ipuoputer
Jornyeckux onepauuii. OnpeziesieHne UCTUHHOCTU COCTaBHOTO BbICKA3bIBaHUS, €C/IU U3BECTHbI
3HaueHWs] MUCTUHHOCTU BXOJSALIUMX B HEro 3/JeMeHTapHbIX BbICKa3blBaHWU. Jlornueckue
BbIpa)KeHus. [lpaBWsia 3arvcu JIOTUYeCKUX BbIpakeHWM. [locTpoeHwe TabJvl] MCTUHHOCTH
JIOTUYECKUX BbIpaKEeHUM.

Jlornueckue 3/1eMeHTbl. 3HAKOMCTBO C JIOTUYECKWUMU OCHOBaMH KOMITbEOTEpaA.

ANropuTMsl M IpOrpaMMupoOBaHMe



W cnoHUTe/ M ¥ a/ITOPUTMBI. AJITOPUTMUYECKHEe KOHCTPYKLIUHM

[Tonsitne anroputma. VcrnonHuTenn anropuTMOB. AJITOPUTM Kak IJIaH YTMpaB/IeHUS
VICTIOJTHUTEJIEM.

CroiictBa anroputma. CriocoObl 3ammcy anropuTMa (C/I0OBeCHBIH, B BUje 0JI0K-CXeMBI,
rporpaMma).

AnropuTMHUYeCKre KOHCTPYKLUHM. KOHCTpyKLusi «ciaefoBaHWe». JIMHEWHBbINM aarOpuTM.
OrpaHWueHHOCTb JIMHEMHBIX aJrOPUTMOB: HEBO3MOXXHOCTb TMpPeAyCMOTPETb 3aBUCUMOCTb
10C/1e/0BaTe/TbHOCTU BBITOTHSIEMBIX [IEHCTBUM OT UCXOJHBIX JaHHBIX.

KoHCTpyKLsi «BeTBIeHUe»: TI0Hasl U HerosHast GopMbl. BhINosHeHre 1 HeBLITIOTHEeHUe
yC/10BUSI (MCTUHHOCTD U JIO)KHOCTh BbICKa3biBaHUsl). [IpoCcThie U COCTaBHBIE YCIOBUSI.

KOHCTpyK1Hsi «TTOBTOpPEeHUs»: LIMK/bl C 3aJaHHbIM YHCJOM TOBTOPEHHM, C YyC/IOBHEM
BBITIOJIHEHUSI, C TIepeMeHHOM 1[UKJIa.

Pa3pabotka fns1 ¢opMasibHOTO WCIIOJHUTENS aJrOPUTMa, TIPUBOJSIIEro K TpebyemoMy
pe3y/nbTaTy TPU KOHKPETHBIX HMCXOJHBIX JaHHbIX. Pa3paboTka HeCTO0XHBIX aJrOPUTMOB C
VICTI0/Ib30BaHMEM LIMKJIOB U BeTB/IEHUM J1J1s1 yTIpaB/ieHust () opMaibHbIMK UCTIOTHUTE/ISIMU, TAKUMH
Kak Pob6or, Uepemnaiiika, YepTéXHUK. BbIMoIHeHWe anrOpuTMOB BPYYHYIO M Ha KOMITBIOTEpe.
CuHTaKCUYeCcKHe U Jioruueckre oimmbky. OTKasbl.

A3BIK NPOrpaMMHpOBaHUA

Aspik  mporpammupoBanusi  (Python, C++, [TIlackanb, Java, C#, IKonbHbIN
AsnropuTMUUeCKUM H3bIK).

Cucrema nporpaMMHUpPOBaHUs: peJjaKTOP TeKCTa MpPOrpaMm, TPaHC/ISATOP, OT/IaJUUK.

[TepemeHHas: Tvm, uMs, 3HaueHHe. Llesble, BellleCTBEHHbIE U CUMBOJIbHBIE TIEDEMEHHbIE.

Oneparop mnpucBauBaHus. ApudMeTHyeckue BbIDaXKEHUsS U TIOPSJOK WX BbIUMC/IEHUSI.
Ornepanuu ¢ 1eJIbIMY YUC/IaMU: LIeJIOYUC/IEHHOE JieJIeHre, OCTaTOK OT Jie/IeHUs..

BetBnenusi. CocTaBHbIe yCJIOBUA (3alUCh JTIOTUUECKUX BbIPDAXKEHUM Ha M3y4aeMOM S3bIKe
rporpaMmupoBanusi). HaxoxxzaeHne MUHMMyMa M MakCUMyMa U3 ABYX, TPEX U UEThIPEX UHCell.
PelieHrie KBaZipaTHOTO ypaBHEHUSs1, UMEIOLLIEr0 BellleCTBeHHbIe KOPHHU.

[duanoroBasi 0T/aiKa MpOrpaMM: MOLLAroBoe BBIMOJIHEHHEe, IPOCMOTP 3HAY€HUM BeJIMUMH,
OTJ/Ia[JOYHBIN BBIBOJI, BEIOOP TOUKH OCTaHOBA.

Lvkn ¢ ycnosueMm. Anroputm EBKnzia Ayist HAXOXK/JeHNsT HAUOOJbIIIero o0ILero /euTers
JIBYX HaTypa/bHbIX urces. Pa30veHne 3amycy HaTypaJbHOTO UKMC/A B TIO3UIIMOHHOW CUCTEME C
OCHOBaHHEM, MEeHBIITUM WK paBHbIM 10, Ha OT/ieNbHbIe [IU(PHI.

[Iykn ¢ nepeMeHHOW. ANTOPUTMBI IPOBEPKU 1€/TMMOCTH OJJHOTO L1eJIOT0 YKCJ/ia Ha [Ipyroe,
MIPOBEPKHM HaTypa/IbHOTO UKC/la Ha TIPOCTOTY.

O6paboTKa  CHMBOJIbHBIX  JaHHbIX. CHUMBOJIbHBIE  (CTPOKOBBIE)  I€pPeMEHHbIE.
[TocumBosibHast 06paboTka cTpok. [1oICYET UaCcTOThI MOSIB/IEHHsI CUMBOJIa B CTPOKe. BcTpoeHHbIe
dbyHKUMY 17151 06pabOTKM CTPOK.

AHau3 aJiropuTMOB

OmnpesienieHe BO3MOKHBIX pe3y/bTaTOB pabOThl aAropuTMa TPU JaHHOM MHOJKeCcTBe
BXOJHBIX [IaHHBIX, OIpeJesieHue BO3MOXXHBbIX BXOJHBIX [AaHHBIX, TMPUBOJALIUX K [JaHHOMY
pe3ysbTary.



9 KV/IACC

ITudpoBasi rpaMOTHOCTH

I'nobansHas cetb IHTEpHeT M cTpaTeruu 06€30MacHOro MoBe/jeHUs B Hel

I'nobanvHast cetb VHTepHeT. IP-agpeca y3moB. CeTeBoe XpaHeHMe [aHHBIX. MeTObl
VH/IMBU/YalIbHOTO Y KOJJIEKTUBHOTO pasMellleHusi HOBoW nHdopMaiu B VIHTepHeTe. Bosbiive
JlaHHble (MHTepHeT-/laHHbIe, B YACTHOCTH JlJaHHbIe COLIMAabHbIX CceTel).

[ToHsATHE 06 MH(POPMALMOHHOM 6e30TMaCHOCTH. YTPO3bl MH(MOPMAIIMOHHON 6€30macHOCTH
npu paboTre B T/00anbHONW CeTH W METOAbI TPOTUBOAEHCTBUS MM. IlpaBuia Oe3omacHoi
ayTeHTU(UKauKU. 3auura auyHod wuHdopMaiuu B VHTepHere. BesomacHble cTpaTeruu
noBefieHust B MHTepHeTe. [Ipenyrpek/ieHre BOBJ/ieUeHUs] B [IeCTPYKTHBHbIe U KPUMHUHA/IbHbIE
¢opMbI ceTeBOM aKTUBHOCTH (KUOepOy/IMHT, GULLIMHT U JpyTrre (GOpMBbI).

Pa6ora B uH()OPMAI[HOHHOM MPOCTPAHCTBE

Bugel fesitenbHOCTM B VIHTepHETe, WHTEPHET-CEPBUCHI: KOMMYHHUKALIMOHHbIE CEPBUCHI
(mourtoBasi ciyk0a, BUJEO-KOH(EpeHL-CBsi3b U [IpyTue), CrpaBOuYHble CIy>KObl (KapThl,
pacIycaHus U APyTUe), IOUCKOBbIE CJTY>KOBI, C/Ty»KObI 0OHOB/IEHUSI POrPAMMHOT0 06ecrieueHuUs
U Apyrue cny>K0b1. CepBUCHI TOCYJapCTBEHHBIX yCIyT. ObiauHble XpaHU/UIIA AaHHBIX. CpeJcTBa
COBMECTHOM pa3paboTKu [OKyMeHTOB (oHaiiH-oduckl). IIporpammHoe obecrieueHre Kak BeO-
CepBUC: OHJIAlfHOBLIE TEKCTOBLIe U TpadruecKre pelakToOphbl, Cpe/ibl pa3pabOTKU TIPOTPAMM.

TeopeTrnueckue 0CHOBbI MH(OpPMaTUKHU

MopenupoBaHue Kak MeTo/| IO3HAHUS

Mogens. 3ajjauu, peliaeMble C MOMOIIBIO MozenupoBaHusi. Knaccudukauyyu mogesne.
MartepuanbHble (HaTypHbIe) ¥ UH(OPMaLIMOHHbIe MOJed. HerpepbiBHbIE U AUCKPETHBIE MOJIE/H.
Nmutaionssie Mogend. Urposeie Mozenu. OrjeHKa afieKBaTHOCTH MO MO/JieTUPyeMOMY
00BEKTY U 1]eJIIM MOZIe/TUPOBAHUSI.

Tabmunble Mozeny. Tabnuija Kak Tpe/icTaB/IeHHe OTHOIIIEHUS.

Ba3ser ganHbx. OTOOp B Tab/MLle CTPOK, Y/I0B/IETBOPSIOIIMX 3aJaHHOMY YC/IOBHIO.

I'pad. Bepumna, pebpo, myTs. OprueHTHpOBaHHbIE M HEOPHEHTHUPOBaHHbIe Tpadbl. [1vuHa
(Bec) pebpa. BecoBas marpuna rpada. [nmHa myT Mexay BepiivHamu rpada. ITowck
ONTUMasabHOro MyTH B rpade. HauanbHast BepilivHa (MCTOYHMK) M KOHEUHasi BepllivHa (CTOK) B
OpUeHTHPOBaHHOM rpacde. BbluncieHre KonvuyecTBa MyTeil B HarpaB/JeHHOM alMK/IMUeCKOM
rpade.

IepeBo. KopeHs, BepivHa (y3e), UCT, pedpo (ayra) gepeBa. Beicota aepesa. [Togznepeso.
[Tpumepsl UCIOIb30BaHMs iepeBbeB. [Tepe6op BapHAHTOB C MOMOLIBIO JlepeBa.

[ToHsATHE MaTeMaTU4yeCcKOW MoJenu. 3ajlaud, pelllaeMble C MOMOILBI0 MaTeMaTHUeCKOro
(KoMITbIOTEpHOT0) MO/leniMpoBaHusi. OT/IMUMe MaTeMaTHYeCKOi Mo/leld OT HaTYPHOM MoJiesiv U
OT CJIOBECHOTO (/TMTepaTypHOTr0) OMMCaHUsI 0OBeKTa.

OTanbl  KOMIBIOTEPHOTO  MOJE/NVMPOBaHHWS:  TIOCTaHOBKA  3alaud, IIOCTPOEHHE
MaTeMaTUUeCKOM  MoOJend, IIporpaMMHasi — peajnu3alysi, TeCcTUpOBaHWe,  I[IpOBeJleHue
KOMITbIOTEPHOI'0 5KCIIePUMEHTa, aHa/Iu3 ero pe3y/ibTaToB, yTOUHEHHEe MOJe/H.

AropuTMBI 4 IPOrpaMMHPOBaHHe

Pa3pa6oTKa aJIropuT™MOB U MPOrpaMm

Pazbuenve 3ajaud Ha ToA3azaud. CocTaBjieHHWe aJTOPUTMOB M TPOrpaMM  C
WCTI0/Ib30BaHNEM BeTBJ€HUM, LMK/IOB M BCIIOMOTaTe/lbHbIX aJrOPUTMOB [/is1 yIIpaBJIeHUs



ucrnoauTesieM PoOOT WM pyr¥My UCIOTHUTEISIMUA, TaKUMHU Kak Yepemnarika, YepTéEXXHUK U
I PYTHUMU.

TabmuHble BesuuMHBbI (MaccuBbl). OgHOMepHbIe MaccuBbl. COCTaB/ieHWE W OTJ/Iajika
MIPOTPaMM, Peasu3yIOIIUX TUTIOBbIE aJrTOPUTMbI 00OpPAaOOTKH OZJHOMEPHBIX UHC/IOBBIX MaCCHBOB,
Ha OZHOM U3 s3bIKOB TMporpammupoBanusi (Python, C++, Ilackanb, Java, C#, ILIKo/bHBIM
AnroputMuueckui I3bIK): 3aro/IHEHWe UHWC/AOBOTO MacCHMBa CJAydyallHbIMA YHUC/IaMH, B
COOTBETCTBUM C (hOPMYJION WK MYyTEM BBO/Ia UMCesl, HaXOX/eHHe CYMMBbI 37IeMeHTOB MacCUBa,
JIMHEWHBbIM TIOMCK 3a/laHHOTO 3HaueHusi B MacCUBe, TIO/ICUET 3/7IeMeHTOB MacCCHUBa,
YOBJ/IETBOPSIFOLLMX 3a/ldHHOMY YC/JOBUIO, HaXOXAeHWe MHHHMAJbHOTO (MaKCHMabHOTO)
s7iemeHTa MaccuBa. COpTUpOBKa MaccuBa.

OOpaboTKa TIOTOKAa JAHHBIX:  BBIUKMCIEHHWE  KOMWYECTBA, CYMMbI, CpeZHEero

apu(pMeTHUYeCKOro, MHUHUMAaJ/IbHOT'O u MaKCHMaJIbHOT O 3HaUYeHus 3/IEMEHTOB
110C/1eJ0BaTe/IbHOCTH, YZ0B/IeTBOPSIIOLINX 3a/JaHHOMY YC/IOBUIO.
Ynpasnenue

Ynpasnenve. CurHan. O6paTtHasi cBsi3b. [loyueHre cUrHaaoB OT LM(POBBIX AAaTUMKOB
(kacaHus1, pacCTOsIHUSI, CBETa, 3ByKa U Jjpyroro). [Ipumeps! UCIob30BaHUs NIPUHLIMIIA 0O6paTHOM
CBSI3U B CHCTeMax yrpaB/ieHus] TeXHUYeCKUMH YCTPOKWCTBAMHM C TIOMOLLbIO JaTUMKOB, B TOM UKCIIe
B POOOTOTEXHUKE.

[Tpumeps! po6OTU3MPOBAaHHBIX CUCTEM (CHCTeMa YIpaB/IeHHs ABWKEeHHEeM B TPAHCTIOPTHOM
cucTeMe, CBapOYHasl JIMHUS aBTO3aBO/a, aBTOMaTU3MPOBAHHOE yIIpaB/ieHHe OTOIIEHWeM [l0Ma,
aBTOHOMHAs! CHCTeMa yTpaB/leHUs] TPAHCIIOPTHBIM CPe/ICTBOM U JIpyrie CUCTEMBI).

HH(opMmaliuoHHbIe TeXHOIOTUH

O/eKTPOHHBIE Tad/IHIIbI

[TonsiTvie 06 3/1eKTPOHHBIX Tabimijax. TUIbl JAHHBIX B silUeMKax 3/IeKTPOHHOMN TaOIUIIbI.
PenaktrpoBanue u ¢opMaTrpoBaHue Tabiui. BcrpoeHHble GyHKIMHM /7S TTIOMCKA MaKCHMyMa,
MUHMMYyMa, CyMMbl U cpejHero apupmernueckoro. COpTHpPOBKAa [JaHHBIX B BblJ€/IEHHOM
AuanasoHe. [Toctpoenre auarpaMm (rucrorpamma, Kpyrosasi iuarpaMmMa, ToueyHast marpaMmma)).
Bei0op THIa fuarpaMmel.

[Tpeobpa3oBanue (hopmy: rpy KonupoBaHuu. OTHOCUTe/TbHAsSL, aDCOMIOTHAs U CMelIaHHast
azipecajusl.

YCoBHBIE BBIUKMC/IEHUS B 3I€KTPOHHBIX Tabsuiax. CyMMUPOBaHUe U MOJCUET 3HAUEHUH,
OTBeUamIuX 3aJaHHOMY ycyioBuio. OOpaboTka OosbX HAaOOpPOB [aHHBIX. UMCIeHHOe
MO/Ie/TMPOBaHKe B 37IeKTPOHHBIX Tab/HLaX.

VindopMarjuoHHbIEe TeXHO/IOTUH B COBPEMEHHOM 0011ieCTBe

Ponb MHQOPMALMOHHBIX TEXHOJIOTMU B Pa3BUTHMU 5KOHOMUKHU MHpa, CTPaHbI, pPeruoHa.
OTKpbIThIe 0Opa3oBaTesibHbIe PeCypChI.

[Tpodeccuu, cBsizaHHbIe ¢ UTHPOPMATHUKOMN U MH(POPMAL[MOHHBIMHU TEXHOJIOTUSIMU: BeO-/113aliHep,
NPOrpaMMHUCT,  pa3paboTUMK  MOOWIbHBIX  TPWIOXKEHWM, TeCTUPOBLIUK, apXWUTEKTOp
NporpaMMHOro obecrieueHus], CrieL{uaarcT Mo aHaau3y JaHHbIX, CUCTEMHBINA aJ[MUHHCTPATOpP.



IVIAHAPYEMBIE PE3YJ/IbTATDBI OCBOEHUA ITPOI'PAMMBbI 110
NMHP®OPMATHUKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

N3yueHne uH(OpPMaTUKKA Ha YPOBHE OCHOBHOro o0Oijero oOpa3oBaHMs HarpaBjeHO Ha
JOCTIKeHHe O0yYaroIUMKCs JTMYHOCTHBIX, MeTamnpeJIMEeTHBIX W TIpeJMeTHBIX pe3y/IbTaToB
OCBOEHHsI CofiepsKaHusi yueOHOTro TpeMeTa.

JIMYHOCTHBIE PE3YJ/IBTATHI

JIMUHOCTHBIE pe3y/lbTaThl WMEIOT HarpaB/eHHOCTh Ha pellleHWe 3a7jau BOCIUTaHUS,
Pa3BUTHS U COLMAIM3ALMU 00YYaIOIIUXCsl CPe/ICTBAMU Y4eOHOTo TipeiMeTa.

B pe3ynbraTte u3yueHusi UHPOPMATUKA Ha YPOBHEe OCHOBHOTO 00uiero obpa3oBaHusl y
oOyuatotierocsi 0yyT copMUpOBaHBI CeyIOl[1e TUMUHOCTHbIE pe3y/bTaThl B YaCTH:

1) naTpHOTHYECKOT0 BOCIIUTAHUS:

L]eHHOCTHOe OTHOIIIeHHe K OTeUeCTBEHHOMY KYJIbTYPDHOMY, UCTOPUYECKOMY U HayuyHOMY
Hac/ie/ivio, TIOHUMaHKe 3HaueHUss MHPOPMAaTHKK KaK HayKu B )KMU3HU COBPEMEHHOTr0 0OIIlecTBa,
BJIa/leHNe OCTOBePHOM MH(pOopMaLyei 0 repeZioBbIX MUPOBLIX U 0TeUeCTBeHHBIX JOCTIKEHUSIX B
obmact nHGOPMAaTUKK W MH(OPMAI[MOHHBIX TEXHOJIOTHM, 3aMHTePeCOBAHHOCTb B HAyUHBIX
3HaHUAX O I[UhPOBOI TpaHChOpPMaI[UH COBPEMEHHOT'0 00IIeCTRa;

2) IyXOBHO-HPABCTBEHHOT0 BOCITUTAHUA:

OpHWeHTalWsi Ha MopaJibHble 1[eHHOCTU W HOPMBI B CHUTYyalUssX HPaBCTBEHHOTO BBIOODA,
TOTOBHOCTb OLIEHHWBaTh CBOE TIOBeJieHHe U TIOCTYIIKH, a TaKKe TIOBeJileHWe W TIOCTYIIKUA APYTUX
JIIOfiel C TIO3WIMM HPABCTBEHHBIX W TIPABOBBIX HOPM C YYETOM OCO3HAHWS I10C/Ie/ICTBUI
TIOCTYTIKOB, aKTUBHOE HEeTIPUSTHE aCOLMabHBIX TIOCTYITKOB, B TOM 4KcC/e B VIHTepHeTe;

3) rpa)k/JaHCKOro BOCIMTAHHUA:

Tpe/iCTaB/ieHWe O COIMA/IbHBIX HOPMaX M TIpaBU/IaX MEX/IMYHOCTHBIX OTHOIIEHWH B
KOJIJIEKTHBE, B TOM UHCJIe B COLIMATbHBIX COO0OIIecTBaxX, coO/mojeHre IpaBul 6€30MacHOCTH, B
TOM UMCJIe HaBBIKOB 0e30T1acHOro TOBeJjeHHsl B MHTePHEeT-CpeZie, TOTOBHOCTh K Pa3HOOOPa3HOM
COBMECTHOM [1eSITeJTbHOCTH TIPU BBITTOJIHEHWM YyueOHBIX, TMO3HABaTebHBIX 3ajlau, CO3/aHUU
yueOHBIX TIPOEKTOB, CTpeMJ/IeHHe K B3aWMOIIOHMMAHHWIO M B3aWMOIIOMOIIM B TIPOIecce 3TOU
yueOHOM ZieITeTbHOCTH, TOTOBHOCTD OLI€HMBATh CBOE MOBeIeHHEe U TIOCTYIIKU CBOUX TOBApPUIIIEH C
TO3UI[MU HPAaBCTBEHHBIX U MPABOBLIX HOPM C YUETOM OCO3HAHUS MOC/e/ICTBUM TTOCTYTIKOB,;

4) 1ieHHOCTel HAyYHOr0 MO3HaHUA:

c(OpMHPOBAHHOCTL ~ MHPOBO33peHUECKMX  TpejcTaBieHMHd 06  uHQopmauuuy,
WHGOPMAI[MOHHBIX ~ TIpoljeccaX W UH(OPMALIMOHHBIX TEXHOJIOTHSIX, COOTBETCTBYIOIIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKU U 00IL[eCTBEHHOM MPAKTUKU U COCTAB/ISIOLMX 0a30BYIO
OCHOBY [I7Isl TOHUMaHUsI CYIITHOCTH HayYHOW KapTUHBI MUPa;

WHTepec K 00yueHMIO W TIO3HaHMIO, JIF0OO3HATeNbHOCTb, TOTOBHOCTb U CIIOCOOHOCTH K
camoo0pa3oBaHUI0, 0CO3HAHHOMY BbIOOpY HalpaB/IeHHOCTH U YPOBHS 00yueHust B ja/ibHe1eMm;

OBJIaJleHWe OCHOBHBIMK HaBbIKAMH MCC/Ie/]OBaTebCKON /leATe/lbHOCTH, YCTaHOBKa Ha
OCMBIC/IEHHe OIlbITa, HaO/IO/IeHuH, TOCTYNKOB M CTpPeMJ/ieHWe COBepIleHCTBOBaTh TyTH
JOCTIDKeHUST UHAVBU/YaTbHOTO U KOJUIEKTUBHOTO B/1arornostyuus;

chOopMHPOBaHHOCTb ~ MUH(POPMALIMOHHOW  KYJbTYpbl, B TOM  UHCAe  HaBHIKOB
CaMOCTOsITe/IbHOM paboThI ¢ yueOHBIMU TeKCTaMH, CIIPABOYHOM JIUTEPaTypPOM, pPa3HOOOpa3HbIMU
cpeAcTBaMU MH(GOPMALIMOHHBIX TEXHOJIOTHM, a TAK)Ke YMEHHsI CaMOCTOSITe/TbHO OTIpeZiesisiTh 1[e/in



CBOero o0yJeHus1, CTaBUTh U (HOPMYJTUPOBATH /1/1s Ce0st HOBbIe 3a7lauu B yuébe U TI03HaBaTe/IbHOU
JlesiTe/IbHOCTH, Pa3BMBAaTh MOTUBbBI M UIHTEepPeChl CBOEU M03HaBaTeIbHOM JesITe/TbHOCTH;

5) hopMupoBaHUs KY/IbTYPbI 3[J0POBbS:

OCO3HaHUe 1[eHHOCTH >KW3HU, OTBETCTBEHHOEe OTHOIIIeHUe K CBOEMY 3/[0POBbIO, YCTaHOBKA
Ha 37I0pOBBIM 00pa3 XW3HW, B TOM UHC/Je W 3a CUET OCBOeHUs M COO/ofeHuss TpebOBaHMIA
0e30macHOM KCIITyaTallii CPe/ICTB MH(POPMAI[UOHHBIX U KOMMYHHUKAITMOHHBIX TEXHOJIOTHH;

6) TPyA0BOr0 BOCIIUTAHUS:

HHTepeC K TPaKTUUeCKOMY M3yuyeHUIO rnpodeccuii U Tpyja B chepax npodeccruoHanbHOM
JesiTeIbHOCTH, CBSI3aHHBIX C WH(OPMAaTHKOM, TpPOrpaMMUPOBaHUEM U HH(MOPMAalLMOHHBIMU
TeXHOJIOTUSIMHM, OCHOBAaHHBIMHU Ha [JOCTWKEHUSIX HayKd WH(GOPMATUKUA U HayUHO-TeXHUUECKOTO
Tiporpecca;

OCO3HAHHBLIM BHIOOD U TIOCTPOEHWe WHAWBHAYaIbHONM TpaeKTopuu oOpa3oBaHUsI U
JKU3HEHHBIX TUIAHOB C YUETOM JIMUHBIX U 0011[eCTBEHHBIX MHTEPECOB U TTIOTPeOHOCTeH;

7) 3KOI0OTHYeCKOr0 BOCIIUTAHHUSA:

0CO3HaHHUe T7100a/IbHOTO XapaKTepa SK0JIOTHUYeCKUX MpobsieM U TyTel UX pellieHs, B TOM
YuC/ie C Y4ETOM BO3MOKHOCTeM MH(MOPMAIIMOHHBIX 1 KOMMYHUKALIMOHHBIX TeXHOIOTHH;

8) ajganTanmuu o0yyammerocs K HW3MEHSOMUMCH YC/JIOBUSM COLHAIBHOM H
NMPHUPOHOH CpeAbl:

OCBOEHHE OOYYalIL[UMHCS COLMAJIbHOTO OIbITa, OCHOBHBIX COIMAJBHBIX pOJIeH,
COOTBETCTBYIOLUX BeAyllleid [esiTe/lbHOCTH BO3pacTa, HOPM U TIpaBUI  OOIeCTBEHHOTO
ToBe/ieHNs, JOPM COLIMA/IbHOM >KHM3HH B TPYIINAxX U CO00II[eCTBax, B TOM UHCJ/Ie CYIeCTBYIOIINX B
BHUPTYabHOM ITPOCTPAHCTBE.

METAIIPEAMETHBIE PE3YJ/IBTATbHI

MertanpeZMeTHble pe3y/bTaTbl OCBOEHUsI TPOrpaMMbl 10 UH(OPMAaTUKe OTpakaroT
OBJIaleH1e yHUBepCaTbHbIMU yueOHbIMU JIeiCTBUSIMU - T03HaBaTe/IbHBIMU,
KOMMYHUKATUBHBIMH, Pery/ISITUBHBIMU.

ITo3HaBaTe/bHBbIE YHHBEpPCaIbHbIe yUeOHbIe JeiiCTBUS

Bba3oBbie jiornueckue JelMCTBUA:

yMeHUe OIpe/ie/iATh TIOHATHS, CO37aBaTh 000OIeHHs], yCTaHaB/IWBaTb AaHAJIOTHH,
K/1aCCU(UIUPOBATh, CaMOCTOSITe/TbHO BbIOMPATh OCHOBAaHUS W KPUTEPUM /ISl KlacCH(UKALIWY,
yCTaHaB/IMBaThb MPUYMHHO-C/Ie[JCTBEHHbIE CBSI3H, CTPOUTH JIOTMUECKHEe DPacCyXK[eHHs, [enaThb
yMO3aK/ItoueHus (MHAYKTHUBHBIe, ZielyKTUBHBIE U TI0 aHA/IOTUM) U BBIBO/IbI;

yMeHUe CO037laBaTh, IPUMEHSITb U TIpeoOpa30BbIBaTh 3HAKKU M CUMBOJIbI, MO/ U CXEMBI
JUTS pellieHns1 yueOHBIX M TT03HABaTe/IbHbIX 3a/1ay;

CaMOCTOSITe/IbHO BbIOMpaTh Criocob perrieHust yueOHOHN 3ajauM (CpaBHHBATh HECKOJBKO
BapMaHTOB pellleHus], BbIOMpaTh Harbosiee TIOAXOASIINN C YUETOM CaMOCTOSITE/IEHO BbI/|e/IeHHBIX
KpUTEepHeB).

Bba3oBble uccieoBaTe/IbCKUe AeiCTBUA:

dbopmyMpoBaTh BOMPOCHI, (DUKCHUPYIOIME pa3pbiB MeXAY peasbHbIM W >KejaTe/bHbIM
COCTOSTHMEM CHUTYyalH, 00BeKTa, 1 CAaMOCTOSITE/TbHO YCTaHAB/IMBATh KICKOMOE U JJaHHOE;

OlleHMBaTh Ha TPHUMEHHWMOCTb M [IOCTOBEPHOCTb HWH(MOpMal[{io, TOJyYeHHYH B Xoje
HcceIoBaHMS;



TIPOTHO3UPOBATh BO3MOKHOE Jla/ibHeMIllee pa3BUTHE TMPOLIECCOB, COOBITUM W UX
TIOC/Ie/ICTBYS B AHAJIOTUUHBIX WM CXOHBIX CUTYAIUsIX, @ TAK)KEe BBIBUTATh MPETIO/IOKEHUS 00
WX Pa3BUTUHM B HOBBIX YCTIOBHUSIX U KOHTEKCTAX.

Pabora ¢ undopmariueii:

BBISIB/IATh IeUIUT UH(OPMAIUH, AAHHBIX, HEOOXOAUMBIX /IS PeIlleHHs] TIOCTaB/IeHHON
3a/jauu;

TIPUMEHSTh PA3/IMUHble METOZbl, MHCTPYMEHThl W 3alpochl TIPU TIOMCKE W OTOope
WH(OPMALIMY WK JaHHBIX U3 NICTOYHUKOB C YUETOM TIPeZJIO’KeHHOH yueOHOM 3a/lauu U 3a/JaHHbIX
KPUTEPHEB;

BbIOMpATh, aHA/JU3UPOBaTh, CHUCTEMATHU3MPOBaTh W WHTEPIPETHUPOBATh WH(OPMAIUIO
Pa3/IMUHBIX BUIOB U (hOPM Mpe/ICTaB/IeHHS;

CaMOCTOSITEJIbHO BLIOMpATh ONTHUMa/NbHYI0 (opMy mMpejacTaBieHUss WH(POPMAIUU U
W/IJTFOCTPUPOBATD pelllaeMble 3a/Jaud HEC/IOKHBIMU CXeMaMH, TuarpaMMaMH, HHOM rpaduKoi U ux
KOMOHHALIUSMY;

OLIeHUBATb HaZIE)KHOCTh MH(OPMAL[MU 10 KPUTEPUsM, TIPe/JIOKeHHBIM YUuHUTeseM WU
copMynMpOBaHHBIM CAMOCTOSITE/THHO;

3¢d}eKTHBHO 3alIOMUHATh U CUCTEMAaTU3HMPOBaTh UH(GOPMaLUIO.

KoMMyHHUKaTHBHBIE YHHBepcaIbHbIe yueOHbIe JeiiCTBUS

Oougenue:

COTIOCTABJIATh CBOM CY)K/I€HUS C CY)KAEHHUSIMH APYTUX YUaCTHUKOB /IUaiora, 00Hapy>KUBaTh
pa3yinure U CXOZCTBO MO3ULIHIA;

nMyO/IMYHO ~ TPE/CTaBIAThL  Pe3y/ibTaThl  BBIOJHEHHOTO  OMbIiTa  (9KCTIIEPUMEHTAa,
VICC/IeIOBaHMUS], IPOEKTA);

CaMOCTOSITe/IbHO BBIOMpaTh (OpMaT BBICTYIUIEHUST C YYETOM 3a7lau TIpe3eHTallid |
0Cc0oOeHHOCTel ayJUTOPUN U B COOTBETCTBUM C HUM COCTABJISATh YCTHBIE U TTUChMEHHbBIE TEKCTHI C
WCTI0/Tb30BaHUEM WJUTIOCTPAaTUBHBIX MaTepPHAJIOB.

CoBMecTHas JeATeIbHOCTD (COTPY/JHUYECTBO):

TIOHUMaTh M MCII0J/Ib30BaTh MPEUMYIIIECTBA KOMaH/HOW U WHWBH/YaJbHONH PabOTHI MpU
pellieHny KOHKPETHOH Mpo06JieMbl, B TOM UHCJIe TIPH CO3ZIaHUH UH(OPMAI[MOHHOTO TIPO/IYKTa;

NIPUHUMATh 11eJTb COBMECTHOW MH(MOPMAIMOHHOW [esSTeTbHOCTH TI0 cbopy, oOpaboTke,
niepesiave, (popmanuzanyy WHGOOPMALIMK, KOJIEKTUBHO CTPOUThH /I€HCTBUS T0 €€ TOCTUXKEHHIO:
pacripeiesiiTh POJIH, JOTOBaPUBATLCS, 00CY>KJATh MPOLECC U pe3y/IbTaT COBMECTHOMH paboThl;

BBIMOJ/IHATh CBOKO 4acThb paboThl ¢ MHGbOpMarveld WM WHPOPMALMOHHBIM MPOYKTOM,
JIOCTHTasi KaUeCTBEHHOTO pe3y/bTaTa 1o CBOeMY HarlpaB/IeHHIO0 U KOOPAWHUPYS CBOU JeUCTBUS C
JPYTUMH UieHaMH KOMaH/IbI;

OLIeHMBATh KaueCTBO CBOEro BK/IaZia B 00I[Wi MH(OPMAI[MOHHBIN TTPOAYKT 10 KPUTEPHUSIM,
CaMOCTOSITE/TbHO C(OPMY/TMPOBAHHBIM YUaCTHUKAMH B3aMMO/IeHCTBUS;

CpaBHUBaThb pe3y/bTaTbl C WCXOJHOW 3aZiauell W BK/aJ KaKAOTr0 ujieHa KOMaH[bl B
JIOCTID)KeHHe pe3y/bTaToB, pasfefisiTh Chepy OTBETCTBEHHOCTH U TPOSIBISTb TOTOBHOCTb K
TIpeZIOCTaB/IeHUIO OTUéTa Trepe/ TPyIroi.

PeryisaTUBHBIE YHHBepCcabHbIe yueOHbIe JeiiCTBUS
Camoopranu3anus:
BBISIBJISITh B )KU3HEHHBIX U YUeOHBIX CUTYalUsiX IPo0/ieMbl, TpeOyrolye pelieHus;



OPMEHTUPOBAaThCSI B Pa3/MUHbIX MOAXOJAaX K TIPUHSATHIO pelleHud (MHAWBUya/bHOE
TIPUHSITHE PELleHUH, IPUHATHE PellleHUH B TPyMie);

CAMOCTOSITEJIbHO COCTaB/ISTh aJTOPUTM peIlleHus1 3ajjaud (WM €ero 4acTh), BbIOMpAThb
criocob pemeHus yuyeOHOM 3a7aud C Y4Y€TOM HMEIOLIUXCS PeCypcoB U COOCTBEHHBIX
BO3MOXXHOCTeM, apryMeHTUPOBaTh Ipe/ijlaraeMble BapUaHThI pellieHuH;

COCTaB/IATh I/IaH [JeWCTBUM (TUlaH peany3aljid HaMeueHHOrO aJrOpuTMa peLleHus),
KOPPEKTUPOBATh TPe/JIOXKEHHbBIN arOPUTM C YUETOM TOJTyUeHHs] HOBBIX 3HAaHHWH 00 U3yuaeMoM
00BeKTe;

Jie/1aTh BbIOOP B YC/IOBHSIX MPOTUBOPEUMBOM WH(OPMAI[MK U OpaTh OTBETCTBEHHOCTDH 3a
peliieHue.

CaMoKoOHTpoJIb (pediekcus):

B/1a/leTh Crioco6aMu CaMOKOHTPOJIsI, CAMOMOTHBALIUU U pedieKcuy;

JlaBaTh OLIEHKY CUTYAl[UH U TMpe/ijlaraTh MjiaH eé u3MeHeHus;

YUWTBIBaTh KOHTEKCT U TIPeJBUJETh TPYLHOCTH, KOTOPbIE MOTYT BO3HUKHYTh PY PeLleHUH
yueOHOM 3a/jauu, a/JalITUPOBATh pellieHre K MEeHSIOIIUMCSI 00CTOSITe/TbCTBAM;

OOBSICHSITE TPUUYMHBI JIOCTVDKEeHUsST (HEeJOCTWKEHHUS]) pe3y/lbTaTOB HWH(OPMaI[MOHHOM
JiesiTeTbHOCTH, [laBaTh OLIEHKY TPUOOPETEHHOMY OMbITY, YMeTb HaXOJuUTh IIO3UTHBHOE B
TIpOU30IIIe/IIIel CUTYaLUH;

BHOCHUTh KOPPEKTHBHI B [IeSITE/IbHOCT HA OCHOBE HOBBIX 00CTOSITE/TLCTB, U3MEHUBIIUXCS
CUTyallii, YCTAaHOBJIEHHBIX OIIHNOOK, BO3HUKIIINX TPY/IHOCTEH;

OLIeHMBAaTh COOTBETCTBUE pe3y/bTara e/ U YCI0OBUSIM.

OMoOLMOHA/NbHBIN HHTE/VIEKT:

CTaBUTh Ce0s1 Ha MECTO [IPYTOro ueioBeKa, MOHUMAaTh MOTHBBI M HAMEPEHHUSI PYToro.

IlpunsTHe ceds M JPyrux:

0CO3HaBaTh HEBO3MO>KHOCTb KOHTPOJIMPOBAaTh BCE BOKPYT [laXke B YCJIOBUSIX OTKPBITOTO
J0CTyTA K TI00bIM 00BEMaM MHGPOPMALHH.

INMPEAMETHBIE PE3YJ/IbTATHBI
K kxoH11y 00yuenus B 7 kiacce y obyuaroiierocsi 0yayT chopMrUpoBaHbI Cie[yIOIIe YMeHus:

" [OSICHATh HA TIPUMepaxX CMBICT TIOHATUH «uHMOpMaIUsi», «HUHGMOPMAIIMOHHBIH
npotiecc», «obpaboTka nHMOPMaLU», «XpaHeHHe HHPOPMaL», «Tepeiada HH(HopMaLun»;

"  KOAWPOBATb U JeKOAMPOBATh COOOIIEHHS TI0 3aJaHHBIM TIpaBWIaM, JeMOHCTPUPOBATh
TIOHMMaHKe OCHOBHBIX MPUHLIMIIOB KOIMPOBaHUs MH(POPMAaLIMK pa3MuyHOM MPUPO/bI (TEKCTOBOM,
rparuyeckou, ayino);

"  CpaBHMBATb JJIMHBI COOOIL[eHUM, 3alMCaHHbIX B pPa3/IMUHbIX andaBuTax, OrepupoBaTh
e/IMHULIAMH U3MepeHUsi UH(OPMALIMOHHOTO 00béMa U CKOPOCTH Tlepe/laul JJaHHBIX;

"  OLeHMBAaThb M CPaBHUBAaTh pa3Mepbl TEKCTOBBIX, I'paduuecKrx, 3BYKOBBIX (ailjioB U
BUle0(haiisioB;

"  [IPUBOJUTH MPUMePhl COBPEMEHHBIX YCTPONCTB XpaHeHUs U Tepejaud MHPOpMaLuy,
CpaBHUBATh WX KOJMYECTBEHHbIE XapaKTePUCTHKHY;

" BBIJEJISATH OCHOBHBIE 3TAllbl B UCTOPUM U IOHUMATh TeHEHL[UH Pa3BUTHs KOMITBIOTEPOB
Y TIPOTpaMMHOT0 06ecIieueHus;



" [ofyyaTb W MCII0/Ib30BaTb MH(OPMALMI0 O XapaKTepUCTUKaX I1epCOHA/TbHOrO
KOMIIbIOTEpPA U ero OCHOBHBIX 3jieMeHTax (IpoLieccop, orepaTUBHasi MaMsTh, J0JTOBPeMeHHast
namsTh, YCTPOICTBa BBO/la-BbIBO/IA);

"  COOTHOCUTb XapaKTepPUCTHKH KOMIIbIOTEpa C 3a/ladaMu, pelllaeMbIMU C er0 MOMOLIbIO;

"  OpUEHTHPOBAaTbCS B MepapxUueckod CTPYKType (ailJloBOil CHCTeMbl (3alMChIBATh
nosiHoe uMs ¢aiina (karasora), myThb K (hakiny (KaTanory) rno uMerIeMycst OnucaHuio (paiiioBoit
CTPYKTYPbI HEKOTOPOT0 UH(OPMALIMOHHOTO HOCUTEJIS);

= paboraTb c (aiisioBoil cUCTeMON TMEepPCOHANTBLHOTO KOMITbIOTEPA C HCIIOJIb30BaHHEM
rpaguueckoro uHTepdeiica, a MUMeHHO: C03/laBaTh, KOMMPOBATh, TiepeMell|aTh, [IeperMeHOBLIBaTh,
yJaiATh U apXUBUPOBaTh (paiisibl U KaTajory, UCI0Jb30BaTh aHTUBUPYCHYIO MPOrpamMMmy;

"  [peACTaBIATb pe3y/bTaThl CBOeW [eATeNlbHOCTH B BHJE CTPYKTYPUPOBaHHBIX
WITFOCTPUPOBAHHBIX JOKYMEHTOB, MY/JIbTUMeAUMHBIX Mpe3eHTaLui;

* yckatb uHpopMmaimio B VHTepHeTe (B TOM UHMC/e, TO K/HOUEBLIM CJIOBaM, IIO
1300pa)keHUI0), KpUTUUECKU OTHOCUTBLCS K Hal/leHHOW MH(OopMaliY, 0CO3HaBasi OMaCHOCTb [iIsl
JMMYHOCTM U oOljecTBa pacnpocTpaHeHUs BpPeJOHOCHOM WH(poOpMaLuM, B TOM YHC/e
5KCTPEMUCTCKOr0 ¥ TepPOPUCTHUYECKOr0 XapaKkTepa;

"  [IOHMMaThb CTPYKTYDY a/jpecoB BeO-pecypcCoB;

"  KCII0/Ib30BaTh COBPEMEHHbIe CePBUCHI MHTEPHEeT-KOMMYHUKaL[1ii;

= cobmozath TpeboBaHUs 0e30rMacHOM  SKCIUTyaTal[dd TEeXHUYECKHX  CpeJCTB
MH(OPMALIMOHHBIX ¥ KOMMYHHUKAIIMOHHBIX TeXHOJIOTHH, COOM0aTh CeTeBOM 3THKeT, Oa3oBble
HOPMBI MH(OPMAL[MOHHOM 3THUKY 1 TIpaBa MpH paboTe € MPUI0KeHUSMH Ha JIF0ObIX yCTPOMCTBAaX U
B lHTepHeTe, BbIOMpaTh Oe30macHble CTpaTeruy NOBe/IeHNs B CeTH;

"  [IPUMEHATb MeTO/bl NPO(UIAKTUKY HETaTUBHOI'O B/IMSHUS CPE/ICTB MH(POPMAaLMOHHBIX
Y KOMMYHUKALIMOHHBIX TEXHOIOTUHM Ha 3/]0pOBbe I0JIb30BaTessl.

K xoH11y 00yuenus B 8 kiacce y obyuaroijerocsi 0yayT chopMrpoBaHbI Cie[yIOIe YMeHus:

" [IOSCHATH Ha INIpUMepax pasInuus MeX[y IIO3HULMOHHBIMU U HEeNO3ULMOHHBIMU
CUCTeMaMU CUUCJIeHUS;

®  3anuChIBaTh U CpaBHUBATH Liesble yuciaa oT 0 o 1024 B pa3/ivuHbIX MO3ULIMOHHBIX
cucTeMax CUuc/ieHUs (C OCHOBaHUsIMU 2, 8, 16), BBINOMHATH apudMeTHUYecKUe orepaLdu Haj
HHMU;

"  pacKpbIBaTh CMBIC/ TOHATHM «BbICKa3bIBaHUE», «JIOTHYECKas OrepaLys», «JI0ruyeckoe
BbIp&)KEHUE»;

"  3aMMChIBaTh JIOTUYECKUE BbIPAXKEHHUS C UCTI0/Ib30BaHUEM [IM3bIOHKLMM, KOHBIOHKLIUU U
OTpULIAHUS, ONpefeNATb HWCTUHHOCTb JIOTUUeCKUX BbIpaXKEHWW, €eC/Id W3BEeCTHbl 3HauyeHUs
WCTUHHOCTH BXOJSIIMX B Hero repeMeHHbIX, CTPOUTb TaO/IWL[bl UCTUHHOCTH JJisi JIOTHUeCKUX
BbIp&)KEHU;

"  pacKpblBaTb CMbIC/I MOHATUN «UCIIOJIHUTE/IbY, «aJTOPUTM», «IpOrpaMMa», MOHUMast
pa3HULly MeX/y yrioTpebsieHeM 3TUX TEPMUHOB B 00bIIeHHOW peur U B UH(OpMaTHKe;

"  OINUCHIBaTh AJIFOPUTM pelleHUs 3a/lauM pa3IMuHbIMU criocobamu, B TOM UKC/ie B BUe
O/I0K-CXEMBI;

®  COCTaBJISAITb, BBIMNO/JHATE BPYYHYH0 U Ha KOMIIBIOTEDe HEC/I0)KHbIe aJrOpPUTMbI C
WCTIO/TIb30BaHNEeM BeTBJIEHWM W LIUKJIOB [IJIsl YTIPAaBJ/IeHUs] UCTIOJTHUTE/ISIMU, TaKUMU Kak Po0or,
Uepenamika, YepTéXHUK;



"  JCII0/1b30BaTh KOHCTAHThI U NlepeMeHHble pPa3/MUHbIX TUMOB (UHMC/IOBBIX, JIOTUYECKHUX,
CUMBOJIBHBIX), & TaKXKe CoZieprKallife UX BbIPDAKeHUs, UCII0/b30BaTh OIlepaTop NpUCBauBaHUs;

"  WCTOMB30BaTh TpU pa3pabOTKe MpOrpaMM JIOTHUECKWe 3HAueHWs, Olepaud u
BbIP&)KEHUSI C HUMUY;

"  aHa/IM3UPOBaThb MpeJJIOKeHHble aJrOpUTMbl, B TOM YHC/IEe OIpejensTh, KaKue
pe3yJIbTaTbl BOSMOXXHBI [P 3aZJlaHHOM MHOJKeCTBe UCXO/HbIX 3HaUeHWUH;

"  (COo37aBaThb W OT/J&XMWBaTh NPOrpaMMbl Ha OJHOM M3 SI3bIKOB IPOrPaMMMPOBAHUS
(Python, C++, Ilackanmb, Java, C#, IlIkonbHbI ANrOopUTMHUYecKUd SI3bIK), peanu3yroLie
HeCJIOXKHbIE a/ITOPUTMbI 00pabOTKK YHC/IOBBIX JaHHBIX C UCTI0/Ib30BAHKEM L[UKJIOB U BETBJIEHUH,
B TOM YHCJ/Ie peajU3yHoLue MPOBepKY [eJMMOCTH OFHOIO0 LIe/Ior0 YKC/a Ha /Ipyroe, MpoBepKy
HaTypaJbHOI'0 YKCJ/ia Ha MPOCTOTY, BblJe/eHus (P U3 HaTypaJbHOTO YMCIIa.

K koH11ly 06yuenusi B 9 kacce y oOyuaroiierocsi 0y1yT chopMUpOBaHbI CieyoL1e YMeHUsI:

»  pa30uBaTh 3a/jauy Ha I10/13a/]Jau, COCTABJISITh, BLITIO/HATH BDYYHYIO U Ha KOMITbIOTEpe
HeCJI0KHbIe aITOPUTMBI C MCII0/Ib30BaHHEM BEeTBJ/IEHUH, LIUK/IOB M BCTIOMOTaTe/IbHbIX aJlTOPUTMOB
IS yTIpaBJIeHHUsT UCTIOJTHUTE/ISIMU, TAKUMH Kak Pob6oT, Uepemnariika, YepTéXHUK;

"  COCTaB/SAITb U OTJaXUBaTb IIPOrPaMMbl, peaju3yIolIe TUIIOBble aJrOPUTMbI
00paboTKK UMCJIOBBIX TIOC/IE/]0BATeIbHOCTEH WM OJHOMEPHBIX UHC/IOBBIX MacCHBOB (TTOMCK
MaKCHMyMOB, MUHAMYMOB, CYMMbl W/IM KOJIMYECTBA 3/IEMEHTOB C 3a/JaHHbIMUA CBOMCTBaMM) Ha
OfHOM U3 s3bIKOB mnporpammupoBanusi (Python, C++, Ilackanb, Java, C#, ILKo/ibHBII
AsnroputMUUecKui f13bIK);

"  pacKpbiBaThb CMBICI TIOHSITUM «MOJielb», «MOJeIUPOBaHue», OIpeessiTh BUAbI
Mo/iesiel, OIIeHMBaTh a[JleKBaTHOCTh MO/IeTA MOJIeJTUPYeMOMY 00BEKTY U 1eJISIM MOZIe/TUPOBaHMS;

" ucrosb3oBaTh Tpadbl U fepeBbsi [Ji1  MOJE/NUPOBaHHS CUCTEM CeTeBOM U
vepapxuueckoi CTPYKTYpPbl, HAXOAUTb KpaTUalIluii yTh B rpade;

*  BBIOMpATH CrIOCOO TIPeZCTaBIeHUs JaHHBIX B COOTBETCTBUU C TIOCTAB/I€HHOMW 3afiaueit
(Tabsurpl, cXeMbl, TpadHMKH, AUarpaMMbl) C UCIIO/Tb30BaHUEM COOTBETCTBYIOIUX MPOrPaMMHBIX
cpezicTB 00pabOTKY /IaHHBIX;

"  WCTO/Mb30BaTh 3/IeKTPOHHBIE TAO/MUIBI i1 00pabOTKM, aHamM3a W BU3yaaM3al[ud
YKMC/IOBBIX JIaHHBIX, B TOM UHCJIe C BBIJ|eJIEHHEM Juara3oHa TaOHIbl U YIIOPSZAOUMBAHUEM
(COPTHPOBKOI1) €ro 3/IeMeHTOB;

" Co3J@aBaTb W TIPUMEHSTh B 3/JEKTPOHHBIX Tab/uIax (GopMysbl AT pacuéToB C
HCTI0/Tb30BaHNEM BCTPOEHHBIX apumMeTnueckrx GyHKIUN (CyMMUpPOBaHUe U TIOJCUET 3HaUeHUH,
OTBevarolMX 3a/laHHOMYy YCJIOBUIO, CpeJjHee apu(mMeTHuyeckoe, TMOMCK MaKCHMajJbHOIO W
MUHHMa/IbHOTO 3HaueHUsI), abCOMOTHOM, OTHOCUTeTbHOM, CMeIllaHHOM aJjpecaliyy;

"  LCTOJIb30BaTh JIEKTPOHHbIE TAOMMIIBI A/ UMC/IEHHOTO MOJE/THUPOBaHUSI B TIPOCTHIX
3a/lauax U3 pa3HbIX yueOHBIX TIPe/IMETOB;

"  JCI0JIb30BaTh COBPEMEHHble MHTEPHET-CEPBUCHI (B TOM 4YKC/Ie KOMMYHUKAalLOHHbIE
cepBHUCHI, 0OsauHble XpaHWIWILA JaHHBIX, OHJIAWH-TIPOrpaMMbl (TeKCTOBble U rpaduyeckue
pelaKTOphI, Cpefibl pa3paboTKK)) B yueOHOM U ITOBCeAHEBHOM AesITe/TbHOCTH;

"  [IpUBOJUTH IPUMEPHI HCII0/Ib30BaHUSI T'eOMH(POPMAL[MOHHBIX CEPBUCOB, CEpPBHCOB
roCyJapCTBeHHBIX yCJIyT, oOpa3oBaTe/bHbIX CepBUCOB VIHTepHeTa B yueOHOW U TIOBCeHEBHOM
J1esITe/IbHOCTY;



"  JCTHOMB30BaTh pasldyHble CpeJACTBA 3alUTHl OT BPEJOHOCHOTO TIPOTrPaMMHOTO
obecrieueHus1, 3alUI[aTh MEPCOHATBHYI0 UH(OPMALIMIO OT HeCAaHKIJMOHWPOBAHHOTO AOCTYyTa U
ero TIOC/leACTBUAN (pasr/jallleHus, T[I0MeHbl, YTpaTbl [JaHHbIX) C YY6TOM OCHOBHBIX
TeXHOJIOTUUECKHX U COLMabHO-TICUX0/IOTMYEeCKUX acClekTOB MCII0/Ib30BaHUs ceTh VHTepHeT
(ceTeBasi aHOHMMHOCTh, LM(POBOM C/iefl, ayTeHTUYHOCTb CyOBEKTOB U PEecypCcoB, OMAaCHOCTb
BPeZIOHOCHOT'O KOZa);

"  pacro3HaBaTh TIOTMBITKA W TIPeAYNPEXIATh BOBIeUeHHe cebs U OKPYXKalolluX B
JleCTPYKTHBHBbIE Y KDUMUHA/IbHbIE ()OPMBI CeTeBOW aKTMBHOCTH (B TOM uMc/ie KHOepOysvHr,
¢buILMHT).
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yCTPOWCTBO 00pabOTKHY IaHHBIX
1.2 [TporpamMmel U1 jaHHBIE 4 https://m.edsoo.ru/RQ81HEYWU
1.3 KowmrbtoTepHsle ceTr https://m.edsoo.ru/L19DBLLHU
Wtoro no pa3peny 8
Pa3pen 2. Teopernueckue 0CHOBbI HHGOpPMaTHKH
n
2.1 HPOPMALYIS 1 MH(OPMALHOHHTEIC 2 https://m.eds00.ru/31DOPK49P
TIPOLIECCHI
2.2 [TpencraBneHue UHPOpPMaLIUU 9 https://m.edsoo.ru/WBF0S9ZCV
Wtoro no paspeny 11
Pa3pen 3. UndopmanyioHHbIe TEXHO/I0THH
3.1 TeKkcToBbIE JOKYMEHTbI 1 https://m.edsoo.rut/CNE4CTH6A
3.2 KowmrbtoTepHas rpaduka https://m.edsoo.ru/MA6L0113C
3.3 MynbTUMeUiiHbIe TIPe3eHTaLUuU 1 https://m.edsoo.ru/JYYYYSHKY
Wtoro no paspeny 13
PesepBHOe Bpems 2 1
OBLIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOI'PAMME



https://m.edsoo.ru/UPD9STCO1
https://m.edsoo.ru/JYYYY5HKY
https://m.edsoo.ru/MA6L01I3C
https://m.edsoo.ru/CNE4CTH6A
https://m.edsoo.ru/WBF0S9ZCV
https://m.edsoo.ru/31D0PK49P
https://m.edsoo.ru/L19DBLLHU
https://m.edsoo.ru/RQ81HEYWU

8 KIIACC

HaumeHoBaHMe pa3je/ioB U TeM

KounuecTBO 4acoB

JieKTpoHHbIe (1{u(poBbIe)

Ne m/m NporpaMmsbI Bcero Kontponbupie | - IpakTuyeckue oOpa3oBaTe/IbHBIE PeCypChI
padoThI padoThI

Pa3pen 1. Teopernueckue 0CHOBbI HHGOPMaTHKH
1.1 CucTeMbl CUUCIEHHUS 1 https://m.edsoo.ru/SMER3WA20
1.2 OneMeHTbI MaTeMaTUYeCKOW JIOTUKH 1 https://m.edsoo.rt/DMP7TAX30

Wtoro no pa3speny 12

Pa3zpgen 2. AnroputMsl ¥ IporpaMMHpOBaHue
2.1 z;:sgs:;;izCPIKEIEFI?E:::TI\;I;I'{HHH 10 1 https://m.edso0.ru/G5RZO70AW
2.2 S3bIK MpOrpaMMHUpPOBaHUS 9 https://m.edsoo.rt/A7SYRVRJO
2.3 AHanus aIropuTMOB https://m.edsoo.ru/POKGBHG00

Wtoro no pa3peny 21

PesepBHOe Bpems 1

OBLIEE KOJIMYECTBO YACOB I10 34 3 0

[TPO'PAMME



https://m.edsoo.ru/P0KGBHG00
https://m.edsoo.ru/A7SYRVRJ0
https://m.edsoo.ru/G5RZO7OAW
https://m.edsoo.ru/DMP7TAX3O
https://m.edsoo.ru/8MER3WA2O

9 KV/IACC

HaumeHoBaHMe pa3je/ioB U TeM

KoauuecTBO 4acoB

JneKTpoHHbIe (1{u¢poBbIe)

Ne m/m NMporpaMmsbI Bcero Kourposerbie | IpakTuyeckue oOpa3oBaTe/bHbIE PeCypChI
padoThI padoThI
Pa3pen 1. IludpoBas rpaMOTHOCTH
1.1 23506;;2’;;:;;2;EIEZEEEH;E;CTP arerin 3 https:/m.edsoo.r/M27Y8144E
1.2 E;ig:;;{?:f;op MATHOREON 3 https://m.edsoo.ru/NGZ0UIOE9
Nroro no pazgeny 6
Pa3pen 2. Teopernueckue 0CHOBbI HHGOpPMaTHKH
2.1 MopenvpoBaHye Kak MeTOZ, [T0O3HaHUS 1 https://m.edsoo.ru/DGM34BVUL
Nroro nio pa3geny
Pa3pgen 3. Aroput™Mbl 4 IpOrpaMMUpOBaHue
3.1 Pa3paboTka airopuTMOB 1 TIPOrpPamMm 6 1 https://m.edsoo.ru/MD5SWV172T
3.2 YmnpaBnenue https://m.edsoo.ru/GKKEIRZFU
Wtoro no pa3peny 8
Pa3pen 4. UndopMmaniioHHbIE TEXHOJIOTHU
4.1 OneKTpOHHbBIe TaOMULIBI 10 https://m.edsoo.ru/HT451019V
42 Ii,’;fZﬁfiﬁﬁ;‘fgﬁeﬁi’;’f’“‘”““ 5 1 https://m.eds00.r/6WEQ7HYED
Wtoro no paspeny 11
PezepBHoe Bpems 1
OBLIEE KOJIMYECTBO YACOB I1O 34 ) 0

I[TPO'PAMME



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

ITPOBEPAEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHHNS OCHOBHOM
OBPA30OBATEJ/IGHOW ITPOT' PAMMBI

7 KIIACC

Kop
nposepsieMor
0 pe3y/ibTaTa

ITIpoBepsieMble NMpeMeTHbIE pe3y/IbTaThl 0CBOEHHs 0CHOBHOM
o0pa3oBaTe/IbHON MPOrpaMMbl 0CHOBHOT'0 0011iero 006pa3oBaHusi

1

[To Teme «IlnpoBasi rpaMOTHOCTb»

1.1

[MosicHATe  Ha  MpuUMepax  CMbICI  TOHATHN  «UH(OpMaLUs»,
«MH(OPMAIMOHHBIN TIpOLecC», «0OpaboTka WHGMOpPMaLUM», «XpaHeHHe
vHopMaLin», «Iepejjaua MHGopMaLum»

1.2

[TpuBOgUTE NpUMepBbl COBPEMEHHBIX YCTPOMCTB XpaHeHWs U Iepefauu
vH(OpMalMY, CpaBHUBATh UX KOJIMUEeCTBEHHbIE XapaKTepPUCTUKU

1.3

[MonyuaTe ¥  UCMOAb30BaTh  MHGOPMALMI0O O  XapaKTepUCTHKAX
TepCoHaZbHOTO KOMITbIOTEpAa M €ero OCHOBHBIX 3/ieMeHTax (IMpolieccop,
orepaTUBHasi TMaMsTb, [JOJTOBpeMeHHasl TaMsiTh, YCTpPOWCTBAa BBOJa-
BBIBO/IA)

1.4

COOTHOCUTH XapaKTepUCTUKK KOMITbIOTepa C 33/lauyaMH, pelllaeMbIMU C ero
TIOMOLIbIO

1.5

OpueHTUpPOBAaTbCSI B HepapXWuecKod CTPYKType (aiisioBOM CHUCTeMbl
(3amuchIBaTh MoJIHOe UM (aiiia (Karasora), myTh K ¢aiay (kKaTaaory) rno
UMeIOIIeMyCsl  OmnucaHui0  (ailyioBOM  CTPYKTypbl ~ HEKOTOPOTO
HMH(}OPMaI[OHHOTO HOCUTEJIs)

1.6

PabotaTh ¢ ainoBoli CHUCTeMOW TIEPCOHALHOTO KOMITbIOTEpa C
VICTI0/Ib30BaHMEeM rpaduueckoro HHTepderica: co3jaBaTh (KOMUPOBATh,
repemelljaTb, TepeMMEHOBBIBATh, YJalsTh W apXUBUPOBaThb (ailibl U
KaTaJlor, UCI0/1b30BaTh aHTUBUPYCHYO NIPOrpamMmMmy)

1.7

W ckaTb uHpopmaLuto B iHTepHeTe (B TOM YMCJIe TI0 K/IF0OUEeBbIM C/I0BaM, 110
1300pa)keHuI0), KPUTHUUECKA OTHOCUTBbCS K HalJleHHON HWH(bopMaluy,
0CO3HaBaThb OMAaCHOCTb JJii JIMUHOCTH W 0O0lecTBa pacnpoCTpaHeHUs
BPEJIOHOCHOM MH(pOpMaLM¥, B TOM YHCIe SKCTPEMHUCTCKOTO U
TEepPPOPHCTHUYECKOT0 XapakTepa

1.8

[ToHMMaTh CTPYKTYPY a/ipecoB BeO-pecypcoB

1.9

Vcnonb30BaTh COBpeMEeHHbIe CePBUCHI MHTEePHET-KOMMYHHUKAL[UI

1.10

CobJtroaTh TpeboBaHus 6e301acHOM SKCIUTyaTal[dd TeEXHUUECKUX CPeZICTB
WHGOPMALIMOHHBIX W KOMMYHHUKAI[MOHHBIX ~TEeXHOJIOTWM, COOJI0AaTh
CeTeBOM 3THKeT, Oa30Bble HOPMBI MH(POPMAI[MOHHOW 3THKH M TIpaBa IpPH
paboTe ¢ MpUIOKeHUsIMHU Ha JTF00BIX YCTPOMCTBax U B VIHTepHeTe, BLIOMpATh
Ge30macHble CTpaTeruy rMoBe/IeHUsI B CETH

1.11

[IpuMeHATb MeTOAbl NPOPUIAKTUKM HEraTUBHOIO B/MSHUS CPeJCTB
MH(GOPMAL[MOHHbIX Y KOMMYHHKALIMOHHBIX TEXHOJIOTMM Ha 3/J0pOBbe
T10JIb30BaTes




[To Teme «TeopeTrueckrie OCHOBbI MHPOPMATHUKK»

2.1

KopupoBaTh U JeKoAWpoBaTh COOOILeHHs TIO 3a/[aHHBIM TIpABUJIaM,
JIeMOHCTPUPOBaTh TMOHMMaHWe OCHOBHBIX TMPUHLIUIOB KOAUPOBaHUS
MH(OpMaLMX pa3TIMYHON MPUPO/IbI (TEKCTOBOU, rpauuecKkoi, ayuo-)

2.2

CpaBHMBAaTh /I/IMHBI COOOIIEHMI, 3alMCaHHBIX B Pa3/WYHBIX ajadaBUTaXx,
OTIepUPOBATh eAWHULIAMH HW3MepeHus1 WH(OPMAaMOHHOrO O00BéMa U
CKOPOCTH Iepe/iauk JaHHbIX

2.3

OlleHMBaTh ¥ CPaBHUBATh pa3Mepbl TEKCTOBBIX, rpaUuecKnx, 3ByKOBBIX
(atinos u Bugeodaiiion

[To Teme «MHpOpMalMOHHBIE TEXHOIOTUH»

3.1

[TpencTaBnsSTh  pe3y/bTaThbl CBOEM  JleATeNbHOCTH B BU/JIE
CTPYKTYPUPOBaHHBIX W/TIOCTPUPOBAHHBIX JIOKYMEHTOB, MYJIbTUMeJUMHBIX
ripe3eHTalui

8 KVIIACC

Kop
npoBepseMoro
pe3y/bTara

HPOBEPHEMBIE npeaMeTHbI€ pe3y/ibTdThl 0CBOEHUA OCHOBHOM
06p830BaTEJ'le0ﬁ IporpaMmbl OCHOBHOI'O 06]].[8[‘0 06pa303amm

1

[To Teme «TeopeTnueckue 0OCHOBbI MUH(OPMAaTHUKH»

1.1

ITosicHATB Ha npuMepax pas/inuunsi MeXxay MO3ULMOHHBIMHA 4
HeMno3uLKMOHHBIMK CUCTeMaMM CUMC/IeHUS

1.2

3anuceiBaTh M CpaBHMBaTh Lesble yuciaa oT 0 o 1024 B pasnuuHbIX
TO3ULIMOHHBIX CUCTeMaX CUMC/IeHHus (C OCHOBaHUsIMU 2, 8, 16), BBIOTHATh
apudmeTHuecKre orepaluu HaJ, HUMU

1.3

PaCKprBaTb CMBIC/I TIOHATHH «BBICKA3bIBAHUE», «JIOTHMYECKAdA OIlepalusi»,
«JIOrM4eCKOe BbIpa’>KeHHE»

1.4

3anuchbIBaTh JIOTHUECKUe BbIDa’K€HHsA C HCIIOJIb30BdHKWEM [W3BIHOHKIHNH,
KOHBIOHKIIMKM W OTpHULIdHUA, OmpenejaaTb HWCTHHHOCTb JIOTUYECKHX
Bpra)KeHHI;'I, €C/In U3BECTHBI 3HaU€HWA HWCTHMHHOCTHU BXOJSAIHWX B HEro
rnepeMeHHbIX, CTPOUTDb Ta6J'II/IL[I>I HWCTUHHOCTH [JId JIOTUYECKHUX Bblpa)KeHI/Iﬁ

[To TeMe «AJITOPUTMBI U TIPOIPaMMUPOBaHKE»

2.1

PackpbIBaTh CMBIC/T TIOHATUU «UCTIO/THUTEJIbY, «AJITOPUTM», «IIpOrpaMMay,
TIOHUMasi Pa3HULY MeXAY yroTpeOsieHreM 3TUX TePMHHOB B OOBIZIEHHOMN
peun U B UH(OpMaTHKe

2.2

OnuchbIBaTh dJ/ITOPUTM pellleHuA 3aJd4y pPa3/IMYHBIMU CHOCO6aMI/I, B TOM
yuc/ie B BUae OJ/I0K-CXEeMBI

2.3

COCTEIBIIHTB, BBITIOJIHATE BPYYHYIO W Hd KOMIIbBIOTEDE HEC/TIO0XHbIE
d/ITOPUTMBI C HCIIOJIb30BAHHUEM BETBJIEHUU U LMK/IOB [Jid YTIPpAaBJI€HHWS
HCIIO/THUTEeIAMU

2.4

Hcnonb3oBaThb KOHCTAHTBI U rnepemMeHHbI€ pPa3/IMYHBIX THUIIOB (‘-II/ICJ'IOBI:IX,
JIOTU4YeCKHUX, CI/IMBOJII)HI:IX), d TdKXe CcoJiep>Xalllie WX BbIpA>K€HNS,




HCI10JIb30BATh OI1€PATOP MPHUCBAWBAHUA

2.5

Vcnonb3oBaTh TIpU  pa3pabOTKe TMporpamMM JIOTUYECKHWEe 3HauyeHus,
orepaliy U BbIDAXKeHUsI C HUMU

2.6

AHanu3upoBaTh MpeJJjio)KeHHbIe aJrOPUTMbI, B TOM UHUC/E OINpeJesTh,
KaKve pe3y/abTaTbl BO3MOXXHBI TPH 3aJdHHOM MHOXKECTBE MCXOJHBIX
3HAYeHUI

2.7

Co3maBaTh ¥  OTJ@KUBaTh TIPOTPAMMbI  Ha OZHOM U3  SI3bIKOB
nporpammupoBanust (Python, C++, TIlackanb, Java, C#, IlIkonbHbIM
AnroputmMuueckuwii  fI3bIK), peasM3ylOIIMe HEeC/TIOXKHBIE — aJTOPUTMBbI
00pabOTKH UMC/IOBBIX JIaHHBIX C UCTIO/Ib30BaHUEM I[UK/IOB U BETBJIEHUH, B
TOM UHCJ/Ie peasv3ylolijue MPOBepKy AeJUMOCTA OJHOTO 1IeJIOT0 UKc/a Ha
Jpyroe, IPOBePKY HAaTypa/JbHOTO YKC/ia Ha TPOCTOTY, BbifiesieHus: Hudp U3
HaTypa/lbHOTO YKc/ia

9 KNIACCA

Kop
NpoBepsieMoro
pe3yjbTara

IIpoBepsieMble NpeMeTHBIE Pe3y/IbTAaThl 0CBOCHHA 0CHOBHOM
o0pa3oBaTe/IbHOW MPOrpaMMbI 0CHOBHOTO 0011iero o0pa3oBaHus

1

[To Teme «IludpoBasi r(paMOTHOCTb»

1.1

Vcnonb3oBaTh  COBpPeMeHHbIe  WHTEPHET-CePBUCHI (B TOM  uuC/ie
KOMMYHHUKAI[MOHHbIE CEepPBHUCHI, 00/lauHble XpaHWIMWIIA JAaHHbIX, OHJIalH-
TIPOrpaMMbI (TeKCTOBbIe M TpadHuecKre peJjakKTophl, CpeZibl pa3paboTKH) B
yueOHOM U TIOBCEZIHEBHOU J1eSITe/TbHOCTH

1.2

[TpyvBOAWTE TPUMephl MCIIOJIb30BaHUS T'eOMH(POPMALIMOHHBIX CEPBHUCOB,
CepBUCOB  TOCYJApCTBEHHBbIX  YCIyr, 0Opa3oBaTe/bHBIX  CEPBHCOB
VHTepHeTa B yueOHOM U IMOBCeAHEBHOM esITe/TbHOCTH

1.3

Vcnonb3oBaTh  pa3nduHble  CpeACTBAa  3allldThl OT  BPeJOHOCHOTO
NIpOrpaMMHOTO obecrieueHus], 3allIMIIATh MePCOHA/bHYI0 WH(POPMALMIO OT
HECAHKI[MOHUPOBAHHOTO [IOCTyTla U €ero TMOoC/ae[CTBUlN (pa3r/alieHus,
TOJMeHbI, yTpaTbl JAHHbIX) C YYETOM OCHOBHBIX TEXHOJIOTHUECKUX U
COL[MA/IbHO-TICUXOJIOTUUECKUX acTeKTOB MCII0/Ib30BaHUs ceTu VIHTepHeT
(ceTeBass aHOHUMHOCTbB, I[U(MPOBOM CJiefl, ayTeHTHYHOCTh CYOBEKTOB U
pecypcoB, OMaCHOCTh BPeJAOHOCHOT0 KO/1a)

1.4

Pacrio3HaBaTh TIOMBITKA W TIPeAYTNPEXJATh BOBJeueHWe cebs U
OKPY)KalIIUX B [JeCTPYKTHMBHble ¥ KpPUMHHA/bHble (DOPMbI CeTeBOU
aKTUBHOCTH (B TOM umcie KubepOyaIuHT, (PUILTNHT)

[To Teme «TeopeTrueckre OCHOBbI MHPOPMATHKK»

2.1

PackpeiBaTh CMBIC/T MOHATHUU «MOJe/Ib», «MOJeIUPOBaHUe», OIpe/essiTh
BUJbl MoOJlesiell, OlLleHWBaThb aJleKBaTHOCTb MOJIe/IM MOZe/IupyeMoMy
00BEKTY | LeJIIM MO/Ie/TUPOBAHUS

2.2

Hcnonb30BaTh Fpa(bbl H AepeBbs A1 MOJe/TNPOBaHUA CHCTEM ceTeBOM U




viepapXuuecKol CTPYKTYPhbl, HAXOAUTb KpaTuaulliiii My Tk B rpade

[To TeMe «AJITOPUTMBI U TIPOIPaMMUPOBAHKE»

3.1

Pa3buBaTh 3d/1d4UM Ha Moj3ajdvyu, COCTABJ/IATDH, BBIMIO/IHATE BDYUHYIO U Ha
KOMITIBIOTEpE HEeC/IO)KHbI€ a/ITOPUTMBI C HCII0/Ib30BaHUEM BETBHEHHﬁ,
LIMKJ/IOB ¥ BCIIOMOr'aTe/JIbHbIX a/ITOPUTMOB [JIA YIIpaB/I€eHWA UCIIO/THUTE/IAMA

3.2

CocTaB/iAiTb U  OTJ@KMBaTh I[IPOTPAMMBbI, peau3ylolue TUIMOBbIE
aIrOPUTMbI 00PabOTKM UHC/IOBBIX TIOC/Ie/[OBATeTbHOCTEH UM OJJHOMEPHBIX
YUC/IOBBIX MAacCUBOB (TIOMCK MAaKCUMYyMOB, MWHHMYMOB, CyMMbl W/IH
KOJTMYeCTBa 3/IEMEHTOB C 3a/laHHbIMHA CBOMCTBaMH) Ha O/THOM M3 SI3bIKOB
nporpammupoBanust (Python, C++, Ilackans, Java, C#, IlIkonbHbIi
AnroputMUuecKu 13bIK)

ITo Teme «VMHpOpMalLIMOHHBIE TEXHOIOTHN»

4.1

Buibupats crmoco6 mpejAcTaBleHUs JIaHHBIX B COOTBETCTBUU  C
TOCTaB/IeHHOW 3afjaueid (Tab/iuIbl, CXeMbl, TpadUKW, AUarpaMMbl) C
WCTIO/Ib30BaHHEM COOTBETCTBYIOIIUX TMPOrPaMMHBIX CPe/CTB 00paboTKu
JAHHBIX

4.2

Vcrnonib30BaTh 2/IeKTPOHHbIE TabmMibl A 00pabOTKH, aHamu3a |
BH3ya/IM3al[iM YKMC/IOBBIX JJAHHBIX, B TOM UKCJ/Ie C BbIJe/IEHUEM [rara3oHa
TaOJULIBI ¥ YIIOPSJOUYMBAHUEM (COPTUPOBKOM) €ro 3J1eMeHTOB

4.3

Co3paBaTh ¥ IPUMEHSTD B 3JIEKTPOHHBIX Tab/MIIax (OpMYJIbI [I/Is1 PACUETOB
C  WCIOJIb30BaHHWEM  BCTPOEHHbIX  apudmMeThueckux  (yHKI[UH
(cymMupOBaHHe U TIO/[CUET 3HAUEHU, OTBEUAIOIIUX 3a/IlaHHOMY YC/IOBUIO,
cpegHee apudMeTHUeCKOe, TMOHMCK MaKCHMaabHOTO W MHHUMAJILHOTO
3HaueHus ), abCOMOTHOM, OTHOCUTETLHOM, CMeIIIaHHOM a/[pecaliin

4.4

Hcnonb3oBaTh 3JIEKTPOHHLIE Ta6JII/IL[bI AJId YUCJIEHHOI'0O MOJe/IMpOBaHUSA B
MPOCTBIX 3dd4dX W3 PA3HbIX yq86HLIX npeamMeToB




ITPOBEPAEMBIE 3JIEMEHTBI COJEPXKAHUA

7 KIIACC

Kop

IIpoBepsieMblii 371eMeHT CO/lep)KaHUA

1

udpoBasi rpaMOTHOCTb

1.1

KommpioTep — yHHBepca/ibHOe BBIYMCIWTENBHOE YCTPOWMCTBO, paboTatoriee TI0
nporpaMMe. Tumbl KOMMBIOTEPOB: TepCOHANbHbIE KOMIIBIOTEPBI, BCTPOEHHbIe
KOMITBIOTEpPBI, CyTIepKOMITbIOTepbl. MoOuibHbIe ycTpoiicTBa. TexHuKa 6e30macHOCTH
Y MpaBu/Ia paboThl Ha KOMIIbIOTEpPe

1.2

OcCHOBHBIE KOMITIOHEHTBI KOMITbIOTEPa U UX HasHaueHue. [Iponeccop. OnepatuBHas u
Jl0JITOBpeMeHHasl MaMsTh. Y CTPOMCTBA BBOJA Y BbIBOJa. CeHCOPHBIA BBOJ, JaTYMKH
MOOWJIBHBIX YCTPOMCTB, Cpe/iCTBa OMOMEeTpUUeCcKol ayTeHTH(hUKaIN

1.3

Wcropust pasBUTHS KOMITBIOTEPDOB W TPOrpaMMHOro obecrneueHusi. [lokoseHus
KOMIIBIOTEPOB. CoBpemeHHbIe TeH/IeHLINU pasBUTUSA KOMITBIOTEPOB.
Cynepkomrbtotepel. IlapaniensHble BbluMc/IeHHs. IlepcoHa/NBHBIM  KOMITBIOTEP.
ITporjeccop M ero xapakTepuCTHKM (TakToBas 4acTOTa, pa3psiAHOCTh). OnepaTvBHas
namsThb. [lonroBpeMeHHasi 1amsiTh. Y CTPOMCTBA BBOJA U BbIBOJA. OOBEM XpaHUMBIX
JlaHHBIX (OmepaTHBHAasl MaMATb KOMIIBIOTepa, XECTKUM [UCK U TBepZAOoTebHbIN
HaKOIHUTe/Ib, TIOCTOSIHHAS NaMsTh cMapT(doHa) U CKOPOCThb JOCTyIa AJIsi Pa3/InUHbIX
BUJIOB HOCUTeJIeN

1.4

[TporpammHOe obecrnieueHre KOMITbIoTepa. [IprkiaziHOe porpaMMHoe obecrieyeHue.
CucremHoe mporpaMMHoe obecrieyeHue. CHCTeMbl MpOrpaMMHpOBaHus. IIpaBoBast
OXpaHa TpOTrpaMM W [JaHHBIX. becruiaTHble W YC/IOBHO-OeCIUIaTHbIE TPOTrPaMMBL.
CB00o/iHOEe TTpOrpaMMHOe 00ecrieueHue

1.5

@aiinbl 1 manku (Karasoru). Tumbl aitioB. CpoiicTBa aiiioB. XapaKTepHbie
pasMepbl (hailJIoB pa3/MUHBIX TUIIOB (CTpaHWIlAa TeKCTa, 37eKTPOHHas KHMra,
doTtorpadus, 3anvck NecHU, BUJEOKIIII, TTOJTHOMETPaKHbIN (PUTbM)

1.6

[TpuHLMIIBEI TOCTpOeHUs (ailyioBbIX cucTeM. [lo/iHOe uMs (aiina (ranku, Karasaora).
[TyTs K daiiny (rarke, KaTaaory)

1.7

daiinoBblii MeHempkep. Pabora ¢ ¢aiinaMyu u mankamu (KaTajJoramH): CO3ZaHUe,
KOITMpOBaHUe, TiepeMelljeHHe, TieperMMeHOBaHWe U yAaseHue (aliloB M Tarok
(xaranoroB). ITouck ¢aiioB cpe/icTBaMU OrepaliOHHON CUCTeMBbI

1.8

ApxwuBanus JaHHbIX. Vcrionb30BaHKe MporpaMM-apXuBaTOpPOB

1.9

KoMmrmbioTepHble BUPYChl M [JIpyrde BpeJOHOCHbIe TporpamMmbl. [Iporpammsbl s
3allUThl OT BUPYCOB

1.10

OObeguHeHWe KOMITbIOTepOB B ceTh. CeTh VIHTepHeT. Beb-cTpaHuija, BeO-caidT.
CrtpykTtypa anpecoB Beb-pecypcoB. bpaysep. IlounckoBele cuctembl. Ilowck
vHpOpPMaLMK, 10 KIYeBBIM C/i0BaM, W TI0 W300pakeHHt0. []OCTOBEpHOCTh
vHbopMaLru, noayueHHoW u3 ViHTepHeTa

1.11

CoBpeMeHHbIe CepBHCHI UHTEPHET-KOMMYHUKALUMA

1.12

CeTeBotli 3THKeT, 6a30Bble HOPMbI MH(HOPMAIIMOHHOM YTUKH U TpaBa Npy paboTe B ceTr




WnrtepHet. CTpaTeruu Ge3oracHoro noseJieHust B IHTepHeTe

TeopeTnueckre 0CHOBbI MH)OPMaTUKU

2.1

WHpopmaLys — 0fHO U3 OCHOBHBIX MOHATHI COBpeMeHHOM HayKu. THpopmaLs Kak
CBe/leHus], Tpe/iHa3HAaueHHble [7I1 BOCIIPUSTHS Ye/l0OBEKOM, M MHQOpMaLusi Kak
JlAHHBIe, KOTOPbIe MOTYT ObITb 00pab0TaHbl ABTOMAaTHU3MPOBAHHOM CUCTEMO

2.2

JIMCKpeTHOCTh /laHHBIX. BO3MOXXHOCTH OINKMCAHWSI HETPEepPBIBHBIX OOBEKTOB W
MIPOLIECCOB € TOMOLIbI0 JUCKPeTHbIX JaHHbIX. VH(OpMalMOHHbIe MpOLeCChl —
TIPOLIeCCHI, CBsI3aHHbIe C XpaHeHHeM, MpeoOpa3oBaHKeM U Tiepejaueil JaHHbIX

2.3

CumBos. Andautr. MorHocTh andaBurta. Pa3HooOpasue $S3bIKOB W angaBUTOB.
EcrecTBeHHbIe ¥ hopMasibHBIE SI3bIKU. AJihaBUT TEKCTOB Ha PYCCKOM si3bIKe. [JBOMYHBIMA
andasut. KommuecTBo BCEBO3MOXKHBIX CJIOB (KOJOBBIX KOMOHMHALMH) (DUKCHPOBAaHHOM
JUIMHBI B ABOMuUHOM andasute. [Ipeobpa3oBaHue r000r0 andaBuUTa K JBOUYHOMY.
KonmuecTBo pa3iuuHbBIX CI0B (DMKCMPOBAHHOM [IMHBI B asiaBUTe OIpeAeéHHON
MOIIJHOCTH

2.4

KopupoBaHue CMMBOJIOB OJHOrO ajndaBuTa C MOMOLbI0 KOJOBBIX CJIOB B JIPYIOM
asiaBuTe, KOOBasi Tab/uIla, AeKOAUPOBaHKEe

2.5

[Bouunsiii kof. [lpeacraB/ieHre JaHHBIX B KOMIIbIOTEpe KaK TEeKCTOB B JIBOMYHOM
andasure

2.6

WudopmalvoHHbIE 00bEM [laHHBIX. BUT — MHUHUMasbHasi eJuHUI]A KOJMYeCTBa
vuH(pOpMaLy — JTBOUYHBINA pa3psiy. baiT, kunobaiit, Merabair, rurabait

2.7

CkopocTb nepesaud JaHHbIX. EJWHULIBI CKOPOCTU Ilepefaud JaHHbIX. VIcKakeHue
VMH(OpMaLMK MpU repejjaue

2.8

KopaupoBaHue TekcToB. PaBHOMepHbIN Ko/, HepaBHOMepHbIN Ko, KogupoBka ASCII.
BocemubutHele kopupoBku. Ilonstve o kogupoBkax UNICODE. [lekopupoBaHue
cooOmeHni € WCI0/b30BaHMEM DPAaBHOMEDHOTO U HEepaBHOMEPHOrO  KOJa.
NudopmaioHHbIi 00BEM TeKCTa

2.9

OO011ee mpescTaBieHre O MU(PPOBOM TIpeJCTaBI€HUN ayAMOBU3YalbHBIX U APYTHUX
HerpepbIBHbIX JaHHbIX. KogupoBanue nBeta. LIBetoBbie mMogenu. Mogens RGB.
'nybuna kogupoBanwus. [TanmuTpa

2.10

PacTpoBoe ¥ BeKTOpDHOe Tipe/icTaBieHWe wu3o0paxeHuit. [lTukcens. OreHKa
MH(POPMaLIMOHHOTO 06BEMa rpaduuecKrx JaHHBIX JIJIsi paCTPOBOT0 U300pakeHHst

2.11

KopupoBanue 3ByKa. Pa3psiiHOCTE U yacToTa AUCKpeTH3anyy. KomuecTBo KaHa/lioB
3anrcu. OneHKa KO/IWYeCTBEHHBIX MapaMeTpOB, CBS3aHHBIX C Ipe/CTaB/IeHUEM M
XpaHeHueM 3BYKOBBIX (haiiioB

MH}opMaLMOHHbIe TEXHOJIOTUU

3.1

TeKCTOBbIe JOKYMEHTbl U WX CTPYKTYDHbIe 37eMeHThI (CTpaHWIla, ab3al], CTPOKa,
C/I0BO, CUMBOJT)

3.2

TeKkCTOBBIN NPOLIECCOP — MHCTPYMEHT CO3/aHus, peJJaKTUPOBaHHUs U (hOpMaTHPOBAHUS
TeKCTOB. [IpaBusia Habopa TekcTa

3.3

PenaktupoBanue Tekcta. CBoiicTBa cumMBosIoB. [lIpudT. Tumel mpudToB (pydieHble, C
3aceukaMy, MOHOUIMpUHHBIE). [Tosy)KupHOe M KypcuMBHOe HauepraHue. CBOWCTBa




ab3aueB: rpaHullbl, ab3alHbBIA OTCTyN, WHTEepBal, BbipaBHHBaHWe. CTHeBOe
¢dbopmaTrpoBaHue

3.4

CrpyKTypupoBaHue WH(OpPMALMHY C MOMOIIBI0 CIIUCKOB U Tabsui]. MHOrOypoOBHEBbIe
criicku. JlobaBieHue Tab/IUL] B TEKCTOBBIE IOKYMEHTHI

3.5

BcTaBka n300pakeHHi B TEKCTOBbIE JOKYMeHThI. O0TeKaHre M300pa>kKeHUd TEKCTOM.
Bk/ttoueHre B TeKCTOBBIHM JOKYMEHT JuarpaMm U (popmyii

3.6

[TapameTpsl CTpaHULIbl, HyMeparys cTpaHull. /lobaBieHue B JOKYMEHT KOJIOHTUTYJIOB,
CCBUIOK

3.7

[TpoBepka mpaBornvcaHus. PaccraHoBKa TmepeHOCOB. ['0/10cOBOM BBOJ| TeKCTa.
OrniThueckoe pacrio3HaBaHWe TeKcTa. KOMITbIOTepHbIN TepeBoji. Vcmosib3oBaHUe
CepBHCOB ceTH VIHTepHeT [Jj1st 00pabOTKM TeKCTa

3.8

3HaKOMCTBO C rpaduyecKUMHU peflakTopaMu. PacTpoBble pucyHku. Vcmonb3oBaHue
rpaduuecKrx NMPUMHUTHBOB

3.9

Oneparyy  pefjaKTUPOBaHUsI TpapUuecKUX OOBEKTOB, B TOM UMC/Ie LHM(MPOBBIX
doTorpaduii: n3meHeHWe pa3mepa, oOpe3Ka, MOBOPOT, OTPaKeHHe, paboTta ¢ obacTsIMu
(BblZe/ieHHe, KOINMPOBaHHE, 3a/MBKAa I[BETOM), KODPEKLUS I[BeTa, SIPKOCTH U
KOHTPACTHOCTH

3.10

BektopHasi rpaduka. Co3fjaHue BeKTOPHBIX PHUCYHKOB BCTPOEHHBIMHU CpeJ|CTBaMHU
TEeKCTOBOT'O TIpOL[eccopa WM JAPYyrux mnporpamm (TipuiokeHui). [lobaByieHue
BEKTOPHBIX PUCYHKOB B JJOKYMEHTHI

3.11

[ToaroToBKa MyIbTUMEANHMHBIX Mpe3eHTalui. Craii. [JobaBieHue Ha ciaiiji TeKCTa U
n300pakeHuid. PaboTa ¢ HECKOIbKUMU CJlaiilaMu

3.12

[obapyieHue Ha C/lai ayJMOBHU3ya/lbHBIX JAHHBIX. AHUMAIMs. ['UepCChiKu

8 KVIACC

Kop

IIpoBepsieMblii 371eMeHT CO/leP)KaHUA

1

TeopeTrueckre 0CHOBBI UH()OPMaTUKU

1.1

HeHOBI/IL[I/IOHHbIe N TIO3UMLJUOHHBIE CHCTEMbI CUMC/IEHUA. AJ'ICI){:IBI/IT. OcHoBaHue.
PaBBépHYTaH d)opMa 3dITMCH  4MCJida. HEPEBO,E[ B [JeCATHUYHYIO CUCTeMYy 4HcCell,
3dIMMCAHHBIX B APYTHUX CUCTEMAX CUHUC/IEHUA

1.2

PumMckas crucTeMa cumMc/ieHUs

1.3

JBouuHas cucrtema cuucieHus. IlepeBoy Lenbix uvcen B npegenax ot 0 go 1024 B
JIBOMYHYIO CUCTeMy cuuc/ieHus. BocbMepuuHas cuctema cuuciieHus. Ilepeson uncen
M3 BOCHBMEpPHUHON CHCTeMbl B JIBOMUHYIO W [JECATHUHYIO CHCTEMbl W 0OpaTHO.
[lecTHaALaTepuuHas cucreMa cuucieHus. [lepeBoy uncen U3 LIeCTHaZALIATePUUHOU
CHCTEeMBI B IBOMUHYIO, BOCBMEPHUYHYIO U [IeCATUUHYIO CHCTeMbI U 00paTHO

1.4

ApudmeTrueckue orepalyu B IBOMYHOM CUCTeMe CUMC/IeHUST

1.5

Jlornueckue BbiCKasbiBaHus. JIornueckye 3HaUeHUs BbICKa3bIBaHUN. DieMeHTapHbIe U
COCTaBHbIe BbICKa3biBaHUs. Jloruyeckue orepanuu: «1» (KOHBIOHKLUS, JOTMUECKOe
YMHOXKEHHE), «WInW» (AU3BIOHKLMS, JIOTUUeCKOe CJIOKEeHUe), «He» (JIoruueckoe




orputianue). [lpuopurer soruyeckux omepaiuid. OripefjesieHHe UCTUHHOCTH
COCTABHOT'O BbICKA3bIBaHUs TIPY U3BECTHBIX 3HAUEHUSIX UCTUHHOCTH BXO/SIIIUX B HETO
3/IeMeHTapHbIX BbICKa3bIBaHUM

1.6

Jlornueckue BBIPpa’>KEHUS. HpaBI/IJIa 3dIMMCH JIOTHYeCKHX Bpra}KEHHﬁ. HOCTPOEHI/IG
Ta6JII/IL[ HNCTUHHOCTH JIOTHYeCKHX Bpra)KeHI/Iﬁ

1.7

Jlornueckue 37eMeHThbl. 3HAKOMCTBO C JIOTUYeCKMMM OCHOBaMU KOMIIBIOTEepa

ANTOpUTMBI ¥ IPOTrPaMMUPOBaHNe

2.1

[Tonatue anropuTma. VcnosHUTENN aJrOPUTMOB. AJITOPUTM Kak I/1aH yrpaB/ieHUsi
WCTIOJTHUTE/IeEM

2.2

CoiictBa asiroputr™Ma. Crioco6bl 3anMcy aroput™Ma (C/10BeCHbIH, B BU/le 6/10K-CXeMbl,
rporpaMma)

2.3

AnroputMuYecKue  KOHCTPYKLMM. KOHCTpyKims — «cjefoBaHue».  JIMHeWHbIN
anroput™. OrpaHM4eHHOCTb JTMHEWHBIX a/ITOPUTMOB: HEBO3MO)KHOCTb MPeZlyCMOTPEeThb
3aBUCHMOCTb [10C/1e/]0BaTe/IbHOCTH BBITIO/THSIEMBIX JeWCTBUM OT UCXOJHBIX JaHHBIX

24

KOHCTPYKL[I/IH «BeTBJ/IeHHe»:. TII0O/IHAad HW HeIlO/IHad Cl)OpMI::I. BrinonHeHue u
HEBBITIO/IHEHHE YC/IOBUA (I/ICTI/IHHOCTB N JI0O)KHOCTb BbICKaBbIBaHI/IH). HpOCTbIe u
COCTaBHbI€ YC/IOBUA

2.5

KOHCTPYKLUSI «[IOBTOpEHUEe»: LIMKJIbI C 3a/JaHHbIM YMCJIOM MOBTOPEHUH, C YC/I0BHEM
BBITOJIHEHUS], C TIepeMeHHO! LKA

2.6

Pa3paboTka /151 HopMabHOTO UCTIOJTHUTEIS a/ITOPUTMA, IIPUBOJSIIET0 K TpebyeMoMy
pe3y/ibTaTy TpH KOHKPETHBIX HCXOJHBIX [JaHHBIX. Pa3paboTKa HeCI0KHBIX
aJIrOPUTMOB C UCIO/Ib30BaHMEM LIMKJ/IOB U BeTBJIEHUH [i/1s yIipaB/ieHusi popMaibHbIMU
WCIIOMIHUTENISIMA.  BbINONIHEeHWe  a/ropuTMOB BPYUHYKO M Ha  KOMIIBIOTepe.
CHUHTaKCHUYeCKHe 1 JIoThUecKre ook, OTKas3bl

2.7

SA3bik miporpammupoBanusi (Python, C++, Java, C#, IlIko/ibHbI ANTOpUTMUYECKUN
f3pik). CucTemMa TIpOrpaMMHPOBAHUS: pPeJAKTOD TeKCTa TpOrpaMM, TPaHC/STOD,
OT/Ia[UNK

2.8

HEPEMEHH(:IHZ THII, UM, 3HAUYEHHe. L[e]'lble, BeleCTBeHHbIE U CUMBOJIbHEBIE TIepEMEHHEbIE

2.9

OnepaTop MMpHUCBaNBAHWA. ApI/I(bMeTI/II—IECKI/Ie BBIDAXKE€HUS U MOPAAOK MX BbIYHUC/IEHNS.
OHepaL[I/II/I C LeJbIMM 4YKUC/IaMH: Le/JIOUMC/I€eHHOe [AejiIeHhe, OCTATOK OT [Ae/IeHHAd.
HPOBepKa AeJIMMOCTHU OJHOI'0 11eJIOro 4Mncijiad Ha Jpyroe

2.10

BetBnenusi. CocTaBHble yC/I0BUS (3alMCh JIOTUUYECKHX BBIPA)KEHUM Ha M3yyaeMOM
A3bIKe IIporpaMMupoBanyst). HaxoxzaeHrne MUHMMyMa U MakCUMyMa U3 [IBYX, TPEX U
yeTbIPEX urcesl. PelleHre KBa/|paTHOTO YpaBHEHUs], IMEIOLLeT0 BellleCTBeHHbIe KOPHU

2.11

[uanoroBasi oT/aZika MporpaMM: IIOLIaroBOe BBINIOJIHEHHWE, IPOCMOTP 3HauyeHWH
BeJINYYH, OT/Ia[J0YHBIN BBIBO/], BEIOOP TOUKH OCTaHOBA

2.12

Lukn ¢ ycioBuem. Anroput™M EBKIWAa A7 HaxoXKAeHUss Haubosibiiero o6Irero
JleuTeNs [BYX HaTypaibHbIX uurces. Pa30ueHue 3amucy HaTypajbHOTO YHC/Ia B
MO3UL[MOHHOM CUCTEMe C OCHOBaHMEM, MEHbIIMM WM paBHbIM 10, Ha OT/e/bHbIE

LGpsI

2.13

[lukn ¢ nmepeMeHHOM. AJITOPUTMBI NPOBEPKHU [1€/IMMOCTY OJHOTrO LieJIOr0 YMC/a Ha




JIpyroe, TIPOBePKU HaTyPaJbHOT0 UKC/Ia Ha TIPOCTOTY

2.14

O6paboTKa CHMBOJIbHBIX [JaHHbIX. CHMBO/IbHBIE (CTPOKOBBIE) TIepeMeHHBIE.
[TocumBosibHast 06paboTKa cTpok. IToCUéT YacTOThI TIOSIBJIEHUS] CHMBOJIA B CTPOKE.
BcTpoeHHble GyHKIUM /151 00pabOTKH CTPOK

2.15

OrnpeiesieHrie BO3MOXKHBIX Pe3y/IbTaTOB PA0OTHI a/IrOpHUTMa NP 3aZIdHHOM MHO>KeCTBe
BXOJHBIX [IaHHBIX, OIpe/e/ieHhe BO3MOJKHBIX BXOJHBIX [JAHHBIX, MPUBOJALIUX K
JlAHHOMY pe3y/bTaTy

9 KJIACC

Kopg

HpOBepHEMbIﬁ 3JIEMEHT CO/AePKaHUA

1

[udpoBasi rpaMOTHOCTb

1.1

I'nobansHasi cetb MHTepHeT. IP-afpeca y3/oB. CeTeBoe XpaHeHHe JaHHBIX. MeTobl
VIH/IMBUyalbHOTO W KOJIJIEKTUBHOTO pa3MelljeHusi HOBoM HH(opMaiuu B VIHTepHeTe.
Bosnblve faHHble (MHTePHET-/laHHbIe, B YACTHOCTH JlJaHHbIe COLIUATbHBIX CeTell)

1.2

[TonsTie 06 wWHPOPMAIMOHHOW 0e30MacHOCTH. YTPo3bl  WHGPOPMAI[MOHHOMN
6e3omacHocTd mpu paboTe B ri06anbHOM CeTM YW MeTO/bl TIPOTUBOJENUCTBUS WM.
[TpaBwia Ge3omacHoW ayTeHTH(HUKAI[MK. 3all[dTa JUYHOM HWHGOpPMAI[Ud B CETH
NutepHet. be3onacHeie cTpareruu noeefeHus B cetu MurtepHet. [IpenymnpexgeHuve
BOBJIeUEHUS] B [IeCTPYKTHMBHble W KpUMUHAa/IbHble (OPMBbI CETEBOW aKTHBHOCTU
(xnbepOy/UTUHT, GUILKHT U [pyTHe hOPMBbI)

1.3

Bugel gesitenbHOocTM B VIHTepHeTe. HTepHET-CepBHCHI: KOMMYHHKAL[IOHHbBIE
cepBHUCHI (rouToBasi Ciy»x0a, BU[e0-KOH(epeHL-CBSi3b U [Ipyrue), CIIPaBOUHbIE
C/1y>KObI (KapTbl, PaCIUCaHusl U ApYyTHe), IOUCKOBLIe CTY>KObI, CTy»KObI 0OHOB/IEHUS
TIpOrpaMMHOT0 obecrieueHust U Apyrue Ciay>K0bl. CepBUCHI TOCYAaPCTBEHHBIX YCIIYT.
O6nauHble XpaHWMIa JaHHbIX. CpefcTBa COBMECTHOM pa3pabOTKH JAOKYMEHTOB
(onmaitH-oducel). IIporpamMMHoe obecrieueHre Kak BeO-CepBHC: OHIAMHOBBIE
TeKCTOBbIe U Tpaduueckre pelakTophbl, Cpe/ibl pa3paboTKU TPOTrpaMM

TeopeTuueckrie 0CHOBbI MH(OPMATUKKU

2.1

Mogesnb. 3aziaun, peliaeMblie € TOMOLLbI0 MO/leTMpoBaHus. Knaccudukaryy Moienei.
MatepuanbHble (HaTypHble) U UH(OPMALMOHHBIe MoZenu. HenpepbiBHbIE U
JUCKpeTHble Mojend. KmutaioHHble Mojenu. WrpoBble Mogend. OijeHKa
COOTBETCTBUS MO/IeJIA MOJIe/TUPyeMOMY O0BEKTY U 1ieJiIM MO/Ie/TUPOBaHUS

2.2

Tabmunble Mozien. Tabnuila Kak TipeficTaB/IeHHe OTHOIIIEHHST

2.3

Ba3ser ganHbix. OTOOp B TabsMLle CTPOK, Y/I0B/IETBOPSIIOIIMX 33JaHHOMY YC/IOBHIO

2.4

I'pad. BepivHa, pebpo, nyTb. OprveHTUpOBaHHbIE U HEOPHUEHTHPOBaHHbIE Tpadbl.
Inuna (Bec) pebpa. Becorasi matpuija rpada. IyHa myTH MeKAy BepiiiHaMu rpada.
[Touck orntuMasnbHOro MyTH B rpade. HauanbHasi BepiivHa (MCTOYHUK) U KOHEUHast
BeplllMHA (CTOK) B OpPHMEHTUPOBaHHOM rpade. BblunciieHue KonuuecTBa IyTel B
HarpaB/IeHHOM alMK/JIM4eCcKoM rpade

2.5

HepeBo. Kopenn, BepmmHa (y3en), ymct, pebpo (ayra) gepea. Bricota aepesa.




[Mopnepeso. Ilpumepsl UCO/B30BaHUs JlepeBbeB. [lepeGop BapHaHTOB C TOMOILL[BIO
JiepeBa

2.6

[TonsitTve  MaTeMaTH4yeCcKOW  Mojend. 3ajjaud, pellaeMble C  TIOMOILbIO
MareMaThueckKoro (KOMITbIOTEPHOr0) MojenvpoBaHusi. OT/iduve MaTeMaTH4yecKou
MO/Ie/Id OT HaTypHOM MOJIeJTU U OT CJIOBECHOTO (JIUTepPaTypHOr0) OMUcaHusi 00beKTa

2.7

OTarnbl KOMIIBIOTEpDHOI'O  MOJe/IMPOBaAHMA: IIOCTAaHOBKA 3aJada4M, IIOCTPOEHHe
MaTeMaTHUueCKOM MOJeJ/In, TIpOrpdMMHAsA peain3alidd, TeCTHUPpOBAHUE, TIPpOBEAEHHE
KOMITBKOTEPHOT'O 3KCIIEPUMEHTA, dHAJIN3 €TI0 Pe3yJ/ibTdTOB, YTOUHEHHWE MO /TN

ANropuTMBI ¥ IPOrpaMMHPOBaHHe

3.1

Pa3buenve 3ajaund Ha Tmof3afaud. CocTaBjieHHWe aJrOPUTMOB W TIPOTPaMM  C
WCTIO/Ib30BaHMEM BEeTBJEHWM, LMKJIOB W BCIIOMOrarebHbIX aJrOPpUTMOB [Jis
ympaB/ieHus1 UCTIOJTHUTEe/IeM WK IDYTUMU UCTIOTHUTE/ISIMU

3.2

TabmuHble BeMuuHbI (MaccuBbl). OfHOMepHbIe MaccuBbl. CocTaB/eHHe U OT/IajiKa
TIPOTPaMM, peayiM3yIoIIUX TUTIOBbIe airopuTMbl 06pabOTKU O[HOMEPHBIX UHCIOBBIX
MacCHBOB, Ha OJJHOM M3 SI3bIKOB TporpammupoBanus (Python, C++, [Tackanb, Java,
C#, IlIkonbHBIM AJATOPUTMUYECKUM $I3bIK): 3aro/iHeHWe YHCJI0BOIO0 MacCHBa
C/ly4aliHbIMM YMCJIaMM, B COOTBETCTBUM C (OPMYJIOM WM TYTEM BBOJA UUCe,
HaxOoX/leHWe CyMMbl 3JIeMEHTOB MacCHUBa, JIMHEMHbINA MOUCK 3a[jJaHHOTO 3HAueHus B
MaccuBe, TOJCUYET 37eMEeHTOB MacCHBa, Y/JOBJIETBOPSIOIIMX 3a/laHHOMY YCJIOBHUIO,
HaxoX/leHhe MHWHHMMAaabHOro (MaKCUMajbHOT0) 3jeMeHTa MaccuBa. CopTHpOBKa
MaccuBa

3.3

O6paboTka TIOTOKa [lJaHHBIX: BBIUMC/IEHWE KOJWYeCTBA, CYMMBI, CpeJHero
apu(mMeTUUeCcKoro, MHHUMaJbHOTO U MaKCHMalbHOTO 3HAauyeHHs 3/IeMEHTOB
T10C/IeloBaTeIbHOCTH, YZOB/IETBOPSIIOLMX 3a/laHHOMY yCJIOBUIO

3.4

YnpaBnenue. CurHan. O6parHasi cBsisb. [losyueHWe CHUTHaOB OT ILM(PPOBBIX
[ATUMKOB (KacaHUsl, pacCTOSIHUS, CBeTa, 3ByKa U Jpyroro). Ilpumeps! ucnonb30BaHus
NpUHLIKMIa 00paTHOi CBSI3W B CMCTeMax yIpaB/IeHUs TEXHUUeCKUMH YCTPOCTBaMH, B
TOM uucie B pobotoTexHuke. IIpvMepsl poOOTH3MPOBaHHBIX CHUCTEM (CHCTeMa
yTpaB/ieHusl [IBW)KEHHWEM B TPaHCIIOPTHOW CHCTeMe, CBapOuYHasl JMHHS aBT03aBO/a,
aBTOMaTU3MPOBAHHOE yIpaB/leHUWe OTOIJIeHWeM JioMa, aBTOHOMHas CHUCTeMa
yTpaB/ieHUs] TPAHCIIOPTHBIM CPe/ICTBOM U /IpyrYie CUCTEMBI)

WHpopmariioHHbIe TeXHO/IOTUN

4.1

[TonsiTue 06 37eKTPOHHBIX Tabmuijax. TUMbl AaHHBIX B sYelKax 31€KTPOHHOU
Tabmuipl. PegaktupoBanue u gopMatrpoBanve Tabiui. BerpoeHHble GyHKIWU 17ist
ToMCKa MakKCMMyMa, MUHUMYyMa, CyMMBI U cpefiHero aprmeTrueckoro. CopTUpoBKa
JlaHHBIX B Bbl/leJIeHHOM Juana3oHe. [locTpoeHune auarpaMm (rucrorpamma, Kpyronast
JyarpamMMa, ToueuHast ;iuarpamMma). Beioop Tvria JuarpaMMel

4.2

[Tpeo6Gpa3oBanue dopmyn mpyu KomvpoBaHud. OTHOCHTesbHas, abCO/IIOTHas |
CMeIIaHHas afipecaryst

4.3

YCnoBHBIE BBIUMC/IEHUS B 3/I€KTPOHHBIX Tabimijax. CyMMHpOBaHWe U TIOACYET
3HaueHWHM, OTBEYAIIIMX 3aJaHHOMYy ycioBuioo. O6paboTka OGomnbimx HabOpOB
JaHHBIX. UKC/ieHHOe MO/IeTMPOBaHKe B 3JIEKTPOHHBIX Tabmrijax




4.4

Posib UHpOpPMAaLMOHHBIX TEXHOJIOTUM B pa3BUTUM 5 KOHOMUKU MUPa, CTPAHbI, PErMOHA.
OTKphbIThIe 0Opa3oBaTesibHbIe pecypchl. [Ipodeccuu, cBs3aHHbIe ¢ MHGOPMATUKON U
WH(POPMALIMOHHBIMUA TEeXHOJIOTUSIMUA: BeO-[u3aiiHep, TMPOTrPaMMMUCT, pa3paboTUnK
MOOMJIBHBIX TIPUIOKEHU, TeCTUPOBILWK, apXUTEKTOP MPOrpaMMHOT0 obecrieueHus,
CTeLMaJTUCT 110 aHa/IM3y JIaHHbIX, CUCTEMHBIN a[MUHUCTPATOP




ITPOBEPAEMBIE HA OI'D 110 TH®OPMATHUKE TPEBOBAHMUSA K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA30BATEJ/IbHOM ITPOT' PAMMBI
OCHOBHOTI'O OBIIIET'O OBPA30OBAHUA

Kog ITIpoBepsieMble TPeOOBaHUs K MPeAMETHHIM pe3y/bTaTaM 06a30Boro
MPOBEPsIeMOro YPOBH#A 0CBOEHHsI 0OCHOBHOW 00pa30BaTe/IbHOM MPOrpaMMbl
TpeOoBaHUA OCHOBHOTO 00111er0 00pa3oBaHusa Ha ocHoBe PT'OC

1 3Hatb (TMOHKUMATh)

BriazieHrie OCHOBHBIMU TIOHSTUSIMU: HMH(MOpMallvs, Tiepefiaua, XpaHeHUe U
1.1 obpaboTka WH(OpMAI[UK, aArOPUTM, MOZE/b, LUGPOBOM TMPOAYKT U UX
WCIIO/Tb30BaHKe [I/Isl PellieHNst yueOHbIX U MPAKTUUECKUX 3a7iau

1 BriajieHuie IOHSTUSIMU: BBICKA3bIBaHKeE, JIOTUUECKast OTlepaLiyisi, IOTHYeCcKoe
' BbIpa’KeHHe

2 Ymets

21 YMeHue orepyupoBaTh eJUHULIAMH U3MepeHHst MHPOPMaLMOHHOT0 00bEéMa 1
' CKOPOCTH Tepe/iauk JaHHbIX

YMeHue 3anuchbIBaTh ¥ CPaBHUBATH Liesible yncsaa oT 0 1o 1024 B pa3mMyHbIX
2.2 MO3WLIMOHHBIX CUCTEMax CUMC/IeHMSI C OCHOBaHMSIMU 2, 8, 16, BBIMOIHATh
apu(meTHueCcKre orepaluy HaJ, HUMU

YMeHMe KOJUPOBAaTh U I€KOJUPOBATh COOOIIEHHS 110 3aJaHHBIM TPaBU/IaM;
2.3 TIOHMMaHWe OCHOBHBIX MPUHLIMIIOB KOAWPOBaHUS MH(POPMALIMK pa3muyHOR
MIPUPO/Ibl: TEKCTOBOM, rpahrueckoit, ayiuo

YMeHHe 3amuchiBaTh JIOTUUECKHe BbIpa>KeHUA C HKCII0/Ib30BaHHUEM
AU3BIOHKIWMH, KOHBIOHKIIMKM W OTpHIdaHUA, OIIpeaejAiTb HWCTUHHOCTb
24 JIOTUYEeCKHUX Bblpa)KEHI/II\/JI, €CJ/IM U3BEeCTHBI 3HaYeHHA UCTUHHOCTH BXOIAIINX
' B HeEro IriepeMeHHBbIX, CTPOUTHb Ta6]’II/IL[bI UCTUHHOCTHU [Jid JIOTHYEeCKHX
Bpra)KEHHﬁ; 3dlMUCBIBAThL JIOTUYECKHUE BbLIPAXKEHHA Ha HW3YyUd€eMOM SA3LIKE

NIpOrpaMMKPOBaHUS

YMeHMre COCTaBJIATh, BbINOJHATL BDYYHYHO U Ha KOMIIBIOTEPE HeCJIOXKHbIe
anroOpuTMBI /i yripaB/jeHusi ucnosHutensmu (Yepemnaiiika, YepTéXXHUK U
Jpyrue); co3jaBaTb U OT/JaXUBaTb TPOrpaMMbl Ha OJHOM W3 SI3bIKOB
nporpammupoBadust (Python, C++, Tlackanb, Java, C#, IIkonbHbIN
AsnroputmMuueckuii  fI3bIK), peasM3ylOIIMe  HEeCIO0KHbIE  aJTOPUTMBI
2.5 00pabOTKM YMC/IOBBIX JAaHHBIX C WCIO/b30BaHUEM LIMK/IOB U BETB/IEHHH;
yMeHre pa30uBaTh 3a/j@aud Ha T10/133[jaud, WCII0/Ib30BaThb KOHCTAHTHI,
repeMeHHble U BbIpaXKeHUsI Pa3/IMUHbIX TUIOB (UMC/IOBBIX, JTIOTUYECKUX,
CUMBOJIbHBIX); aHAJU3UPOBaTh MPeJJIO’KeHHbIN aJrOpPUTM, OMpe/essiTh,
Kakye pe3yJ/bTaTbl BO3MOXXHBI TP 3aJldHHOM MHOXECTBE WCXOJHbIX
3HaueHUM

YMeHue 3amMcaTh Ha W3y4aeMOM $I3bIKe MPOrPaMMHUPOBAHUS aJTOPUTMBI
2.6 TIPOBEPKM  ZIETMMOCTH OJHOTO LIeJIOTO YMCJla Ha [Jpyroe, TPOBEPKU
HATypaJbHOTO UHWC/Ia Ha TIPOCTOTY, BbIZIeJIeHHWs IUGP W3 HATypaTbHOTO




4uuncia, IMMOUCK MdKCHMMYMOB, MHWHHMYMOB, CYMMBI YHCJIOBOM
noc/ie10BaTe/;IbHOCTHU

2.7

BnaseHne yMmeHuWeM OpHEHTHDOBATbCS B MepapXUueckod CTPYKType
(haiiyioBoi cucTeMbl, paboTaTh C (alIOBOM CHCTEMOW MepCOHATBLHOTO
KOMIIbIOTEpPAa C HCI0/Ib30BaHHWEM rpauueckoro WHTepgelica, a UMeHHO:
co3/jaBaTh, KOMHUPOBaTh, IlepeMelllaTh, IeperMeHOBLIBaTh, YJalsiTh WU
apXyBHPOBATh (hai/ibl U KaTajioru

2.8

BJIEIAEHI/IG YMEHUAMU WU HABBIKAMH HCII0/Ib30BdHUA I/IHCl)OpMaL[I/IOHHLIX n
KOMMYHHKAIIMOHHBIX TeXHOJIOTUM AJid TIOUCKd, XPdHEHM, O6pa6OTKI/I n
rnepefayun U dHAJ/IM3d PA3/IMUHBIX BU 0B I/IHCI)OpMaL[I/II/I

2.9

YMeHue BbIOMpaTh CrOCOO TIpe/CTaBIeHUs] AAHHBIX B COOTBETCTBUM C
MOCTaB/IeHHOW 3azjaueii (Tabymunbl, cxembl, rpaduKH, AWarpaMmbl) C
WCII0/Ib30BaHMEM COOTBETCTBYIOIIMX TPOrPaMMHBIX CpefCTB 00paboTKu
JAHHBIX

2.10

Ymenue ¢dopManu3oBaTb U CTPYKTYpPHUPOBAaTb UH(OPMALUIO, HCIOJb3Ys
3/IEKTPOHHBIE TabMIIBI /17151 00pabOTKHM, aHa/IM3a ¥ BU3yaIU3allii YMCIOBBIX
JAaHHbIX, B TOM UHCJIe C BbIIeJIeHWeM [Juara3oHa Tabauibl |
yropsiiouMBaHrieM (COPTUPOBKOW) €ro 3/1eMEHTOB; yMeHUe TIPUMEHSITh B
3JIEKTPOHHBIX Tabyurax GopMysbl [jii PAacUéTOB C HCIIOIb30BaHUEM
BCTPOEHHbIX  (DYHKI[MH, abOCOMIOTHOH, OTHOCHUTE/NILHOW, CMeIIaHHOW
ajZipecaliviv; WCIO/b30BaTh 3/IEKTPOHHBIE TAOMUIBI [JIT  YUCTIEHHOTO
MO/Ie/TMPOBaHMS B TIPOCTHIX 3a/jauaX U3 Pa3HbIX yueOHBIX MPeIMETOB




INHEPEYEHDb 3JIEMEHTOB COAEPXXAHWSA, IIPOBEPAEMBIX HA OI'D I10
NHO®OPMATHUKE

Kop

IIpoBepsieMblii 371eMeHT CO/lep)KaHUA

[TudpoBas rpaMOTHOCTH

1.1

daitnbl ¥ nanku (katanoru). [IpuHLUITEI TOCcTpoeHUs (daiinoBbix cructeMm. [TosHoe
ums ¢aiisia (manku). [Tyte K datiny (manke). Pabora c daiinamu U KaTajoramu
CpefCTBaMM OMNepaLiOHHOM CHUCTeMBbI: CO3/jaHHe, KOMMpPOBaHUe, NepeMelieHue,
repeMMeHOBaHWe U yZaneHWe ¢aitioB U mamnok (kartasoro). Turbl ¢aiinos.
CpoiictBa (aiinoB. PaiinoBeii MeHemxep. Ilouck aiinoB cpeacTBamMu
OrepaLvOHHON CUCTEMBI

1.2

Ob6mbenvHeHre KOMIbIOTEPOB B ceTb. CeTh MHTepHeT. Beb-cTpaHuila, BeO-caliT.
CtpykTypa azpecoB Beb-pecypcoB. Bpay3ep. ITouckoBbie cuctembl. ITouck
uH(OpMalK, TIO0 K/IOYEBBIM CJI0BaM, M TI0 u300pakeHHio. [l0CTOBEpHOCTHb
MH(popMaLuy, rosyueHHoU u3 VIHtepHeta. IP-azpeca y310B. CeTeBoe XpaHeHHe
JAHHBIX

TeopeTuueckrie 0CHOBbI UH(OPMaTUKU

2.1

IMCKpeTHOCTh [JaHHBIX. BO3MO>KHOCTH OIMCAHUS HETIPEPBIBHBIX OOBEKTOB M
TMPOLIECCOB C MOMOILBIO JUCKPETHBIX JaHHBIX.

CumBosn. Andasur. MomHocts andasura. [Bonunsiii andasut. KonryectBo
BCEBO3MOXXHBIX C/IOB (KOZOBBIX KOMOWHaLMi) (UKCUPOBAHHOW [IMHBI B
nBouyHOM asndasute. Ilpeobpa3oBaHue /r000r0 andaBuUTa K JABOUYHOMY.
KonuuecTBo pa3inuHbIX C/10B (PUKCUPOBAaHHOM JI/TMHBI B a/ihaBUTe OMpe/ieIEHHOM
MOILHOCTH.

KopvpoBanue cMBOJIOB OZHOTO asiaBUTa C TIOMOLLbIO KOZIOBBIX C/IOB B PyTOM
andaBute, KoZoBas Tabsuia, JeKoAuWpoBaHue. KoaupoBaHMe —TEKCTOB.
PaBHOMepHbI Kozi. HepaBHOMepHbIM Koz, Kogupoka ASCII. BockMHOUTHBIE
KoaupoBku. [TorsTtre o kogupoBkax UNICODE. [lekoaupoBaHue COOOIEHHH C
WCTIO0/Ib30BaHHEeM paBHOMEPHOT0 W HepaBHOMEPHOro Koga. VMHdopMalMoHHbIH
00BEM TEKCTa

2.2

VHbopMaloHHbI 00bEM ZAHHBIX. BUT — MUHWUMa/bHas eIMHUIIA KOJTMUeCTBa
WHpOPMAlIMU — JIBOMYHBIA pa3psifi. EAUHUIBI n3MepeHUs WHGOPMAIMOHHOTO
o0béMa laHHbIX. buT, OaliT, KUM0OaT, Merabaiit, rurabait. CKOpoCTb Tiepeziauu
JAHHBbIX. EJUHULIEI CKOPOCTHY TIepe/iauM JaHHbIX

2.3

KopupoBanwue niBeta. LiBeToBeie Mogem. Mogens RGB. I'mybuHa KogupoBaHusI.
[TanmuTpa.

PacTpoBoe ¥ BeKTOpHOe TipeZicTaBieHre u300pakeHnd. Ilukcens. OreHka
WH(POPMALIMOHHOTO 00BEMa TpadrueCKUX AaHHBIX IS PACTPOBOTO M300paXkKeHHsT

2.4

Kopuposanue 3Byka. Pa3spsgHocTe W yactoTa 3anvcd. KosmuecTBO KaHaioB
3armcH.

OueHKa KO/JMYECTBEHHBbIX T[apaMeTpOB, CBSI3aHHBIX C TIpe/CTaBJeHUeM U
XpaHeHreM 3BYKOBBIX (aiisioB




2.5

Hemno3uiMoHHbIe U MO3ULMOHHbIE CUCTeMbI cuncyieHus. AsdaBut. OCHOBaHUe.
Pa3BépHyTas ¢dopma 3amucu uucsia. [lepeBos B [eCATHUHYH) CUCTeMY UHCel,
3aIMMCaHHBIX B [PYTUX CUCTEMAaX CUHC/IeHUS.

PuMcKasi cructemMa CUMC/IeHust

2.6

[BonuHas cucteMa cuucienus. [lepeBoy Lenbix uncesn B ripegenax ot 0 1o 1024 B
JIBOMYHYIO CUCTeMy cuucieHus. BocbMepuuHasi cuctema cuucieHus. [lepeBof
yuces U3 BOCbBMEPUUHOW CUCTeMbl B JBOMYHYHO U [IeCATUUHYI CUCTEMBI U
obparHo. IllecTHazllaTepuuHasi cuUcCTeMa CUMCIeHUs. [lepeBoj uumcen u3
11eCTHaJ|aTepUYHON CHUCTeMbl B JIBOUYHYIO, BOCbBMEPHUYHYIO U [IeCSTUYHYIO
cuctemMbl W obpatHO. ApudMeTHuecKue oOrepalid B JBOMUYHOW CHUCTEMe
CUHC/IeHUS]

2.7

Jloruueckre  BBbICKa3blBaHMs.  JlorWueckuWe  3HaueHWs  BbICKa3bIBaHW.
OneMeHTapHble W COCTaBHble BbICKAa3bIBaHWs. JIOTHUecKue oOreparuu: «u»
(KOHBIOHKI[USI, JIOTUUECKOE YMHOXKEHHE), «WIN» (JU3BIOHKIUS, JIOTHUYEeCKOe
CJI0’KeHUe), «He» (Jloruueckoe oTpuliaHue). [IppuopuTeT JTOrMyecKux Orepardil.
OnpesieneHrie ICTUHHOCTU COCTaBHOT'O BbICKA3bIBaHMUSI, €CJ/TH MU3BECTHBI 3HAUHUS
WCTUHHOCTH BXOJSIIMX B HETrO 3/ieMeHTapHBIX BbICKa3biBaHWU. Jlornmueckue
BbIpakeHusi. [IpaBuWsia 3amucy JIOTHYeCKUX BbipakeHUH. [locTpoeHue Tabsuiy
WCTUHHOCTH JIOTUUECKUX BbIpaXKeHUH

2.8

Jlornueckue 3/ieMeHThI. 3HAKOMCTBO C JIOTMUeCKHMH OCHOBaMM KOMITBHOTEDA

2.9

HerpepbiBHBIE W AMCKpPeTHble Mojend. VIMuTaluoHHbIe Mozenud. VrpoBbie
Mozienu. OLleHKa aJeKBaTHOCTH MO/Je/Id MOZeNnupyeMoMy OOBeKTy U ILiesiM
MO/Ie/TMPOBaHMUSI

2.10

Tabmunble Mofenu. Tabnuila Kak TpejcTaB/ieHWe OTHOIeHUs. ba3bl aHHBIX.
Ot6op B TabsuIle CTPOK, YAOB/IETBOPSIOINX 3aJAHHOMY YC/IOBHIO

2.11

I'pad. Bepimna, pebpo, myTh. OpreHTUPOBaHHbIE M HEOPHEHTUPOBaHHbBIE TPadbl.
Imina (Bec) pebpa. BecoBast maTtpuia rpada. [nvHa rmyTH Mex/ly BepLIMHaMH
rpacda. [Touck ontumanbHOro Nyt B rpade. HauanbHas BepiliviHa (MCTOYHUK) U
KOHeYHasl BepIliiHa (CTOK) B OpUeHTUPOBaHHOM rpade. BriuniciieHre KoiMyecTBa
MyTeli B HallpaB/IeHHOM alLlMK/IMYeckoM rpade

2.12

HepeBo. Kopens, BepiiiHa (y3en), TUCT, pedpo (ayra) gepeBa. BeicoTa JepeBa.
ITopgepeBo. IIpuMepbl HCIIO/Ib30BaHUsA JlepeBbeB. I[lepebop BapHaHTOB C
TOMOLIIbIO lepeBa

ANropuTMBI U TIPOTPAMMHPOBaHHe

3.1

CaoticTBa anropurma. CriocoObl 3anucy anropuTMa (C/I0BecHbIH, B Bufie 0JIOK-
CXeMBbl, [IPOrpaMma).

CocraB/ieHre aJiIrOPUTMOB U TIPOTPaMM C UCIO/Ib30BaHWeM BeTBJ/IeHUM, [IUK/IOB U
BCIIOMOTaTe/IbHBIX ~ a/JITOPUTMOB /il yripaBjieHusi ucnonHurteneM (Po6or,
Yepemnaiiika, YepTé&XHUK U Jpyrye). BoirnosiHeHWe aJropuTMOB BPYYHYIO M Ha
KOMITbIOTEpe

3.2

fA3pik mporpammupoBanusi (Python, C++, Ilackanb, Java, C#, IlIKo/bHBIM
AnroputMuueckuii 3bIK).




Cucrtema IporpaMMHpOBaHUS: peJakKTOp TeKCTa IIporpamM, TPaHC/IATOP,
OTJIaJUUK.

[lepemeHHas: Tum, uMs, 3HaueHue. llenble, BellleCTBEHHble YW CUMBOJIbHbIE
riepeMeHHbIe.

Oneparop mnipucBavBaHUs. ApUMeTHUUeCKWe BLIDAKEHUS] U TOPAOK MX
BbluMC/IeHHs. Onieparjuu C LjesIbIMY UKC/IaMU: L|eJIOUUC/IEHHOe JlejleHue, OCTaTOK
oT geneHusi. BetBneHus. CocTaBHble yC/IOBUS (3alUCh JIOTUYECKUX BbIPayKeHUMN
Ha U3yuaeMOM si3bIKe MporpaMMupoBaHusi). HaxoxaeHre MUHUMYyMa

Y MaKCMMyMa U3 [IBYX, TPEX U UeThIPEX urce/. PellleHre KBa/JpaTHOrO ypaBHEHUS,
VMMeRoLL[ero BellleCTBeHHble KOpHU. Llvukn ¢ ycinosuem. AnroputMm EBkinupa s
HaXOXKJeHUsT HauOOJIbIIero OOIero JenuTeNss [BYX HATypaJbHBIX UHCeJ.
Pa3bueHue 3anucy HATypasbHOTO YKMC/IA B TIO3UIIMOHHOMN CUCTEMe C OCHOBaHUEM,
MeHbLIMM WM paBHbIM 10, Ha oTjenbHble LUGpbl. LlMKA C nepeMeHHOM.
AJIrOpUTMBI TIPOBEPKU JIe/IMMOCTH OZHOIO LIeJIOr0 uuc/a Ha /pyroe, poBepKu
HaTypa/IbHOI'0 YMC/Ia Ha IIPOCTOTY

3.3

O6paboTka CHMBOJIBHBIX [JaHHBIX. CHMBOJIbHBIE (CTPOKOBBIE) TiepeMeHHBbIE.
[TocumBosibHast obpaboTka cTpok. [TofCuéT uyacTOTHI MOsiB/IEHWS CHUMBO/IA B
cTpoke. BcrpoeHHble GyHKIMY [711 00paboTKM CTPOK

3.4

OmpezienieHe BO3MOXHBIX pe3y/bTaTOB pabOTHI anropuTMa TIpU  JAHHOM
MHO’>KeCTBe BXOJHBbIX JaHHBIX, OIpejie/ieHhe BO3MOKHBIX BXOZHBIX [JaHHBIX,
TIPUBOJSAIINX K JAHHOMY pe3y/bTaTy

3.5

TabsmuuHble BemMuuHbl (MaccuBbl). OmHOMepHble MaccuBbl. CocCTaBleHUe U
OT/a/Ika TIpOTpaMM,  peaju3yIoIMX  THIIOBble  aJTOPUTMbI  00paboTKH
OJTHOMEPHBIX UMCJ/IOBBIX MaCCHBOB, Ha OJJHOM M3 SI3bIKOB IPOTrPAMMHPOBAHUS
(Python, C++, Ilackamb, Java, C#, llIkosbHbli AnroputTMudeckuii $3bIK):
3ario/IHeHHe YKC/I0BOTO MacCCHBa C/yUYaliHBIMM UHMC/IaMH, B COOTBETCTBUU C
dbopmyolt uiM myTéM BBOZIA UMCesI, HAXOXK/IeHHe CYyMMbI 37IeMEHTOB MacCCHBa,
JIMHEWHBIN TTOMCK 3a/IaHHOT0 3HAaUeHUS B MACCHUBE, TIOICUET /IEMEHTOB MaCCHUBa,
V/IOB/IETBOPSIFOIINX ~ 33/[aHHOMY  YC/JIOBHIO, HaxoX/eHHe MHUHHMaIbHOTO
(MakcrMabHOT0) 3eMeHTa MaccuBa. CopTrpoBKa MaccuBa. O6paboTka moToka
JAHHBIX: BBIUMC/IEHHWE KOJWUYeCTBa, CYMMbl, CpeJHero apu(meThueckoro,
MUHHMAa/JbHOTO ¥ MaKCHMAajbHOTO 3HAUEHHUSI 3JIEMEHTOB IOC/Ie10BaTeIbHOCTH,
Y/IOBJIETBOPSIIOIINX 3a/IaHHOMY YCJIOBHIO

3.6

Ynpaenenue. CurHan. OOpartHasi CBsi3b. [lojyueHHe CHUTHA/IOB OT LM(PPOBBIX
JaTUMKOB (Haripumep, KacaHHWsl, pacCTOsIHUSI, CBeTa, 3ByKa). [Ipumepsl
WCTIOMb30BaHUSI TIPUHIMIA 0OpaTHOM CBS3WM B CHCTeMaX yIpaB/IeHUs
TeXHUYeCKMMH YCTPOMCTBAMM C TIOMOLIBIO [aTuMKOB, B TOM UHWC/e B
pPOOOTOTEXHUKE

NHudopmalivioHHbIe TEXHOIOTUN

4.1

TekcTOBBIe JOKYMEHTBI U UX CTPYKTYPHBIe 3/ieMeHThI (CTpaHuIja, ab3all, CTpoKa,
CJI0BO, CUMBO/).

TeKCTOBBI MpoOIleccOp — HWHCTPYMEHT CO3/laHUs, peJaKTUPOBaHUS W
dopmatvpoBaHusi TekcToB. [lpaBusia Habopa Tekcta. PefakThpoBaHHe TeKCTa.




CaotictBa cumBosioB. IIpudt. Tumbl mipudtoB (pyOsieHble, C 3aceukamd,
MOHOILMPUHHBIE). Tlomy>XKUpHOe ¥ KypcuBHOe HauepTaHWe. CBolicTBa ab3alieB:
rpaHMLIbl, ab3alHbIM OTCTYTI, UHTEpPBaJs, BbIpaBHUBaHUe. [lapaMeTphbl CTPaHULIBI.
CrunieBoe QopmarupoBaHue. CTpyKTypupoBaHWe HH(GOpPMAIMU C TIOMOIIbIO
CTIIMCKOB M Tabymil. MHOTOypOBHEBbIe CITUCKH. [loOaBeHue Tab/UI] B TEKCTOBBIE
JNOKyMeHTbl. BcraBka u300pa’keHMI B TEeKCTOBble [JOKyMeHTbl. OOTekaHue
n300pakeHHit TeKCTOM. BKtoueHe B TEKCTOBBIM IOKyMEHT JuarpamMm, Gopmyi,
HyMepalliy CTPAHUL], KOJIOHTUTYJIOB, CChIJIOK U IDYTHX 3JIEMEHTOB

4.2

PacTpoBble pucyHKU. Vcriosib30BaHue TpapuuecKux IPUMUTUBOB.

Omnepalyy peJlakTUPOBaHUsI rpaduuecKux OOBeKTOB, B TOM uHcC/ie U(PPOBBIX
dortorpaduii: M3MeHeHHe pa3Mepa, 0Ope3ka, MOBOPOT, OTpakeHWe, paboTa C
obmactamu (Bbifie/ieHHe, KOMMWPOBaHWe, 3a/MBKa LIBETOM), KOPDEKLMsl LIBeTa,
SIPKOCTH Y KOHTPAaCTHOCTH. BekTopHast rpadmika. Co3/iaHue BEKTOPHBIX PUCYHKOB
BCTPOEHHBIMU CpeJICTBAMU TEKCTOBOTO TIpoIieccopa WX APYruX IpOorpamm
(mpunoskenwuii). [lobaBieHre BEKTOPHBIX PUCYHKOB B JOKYMEHTHI

4.3

[ToAroToBKa My/IbTUMEOUHHBIX Tipe3eHTanuii. Craiia. [dobaBreHuwe Ha Craif
TeKCTa 1 n300pakeHunii. Pabota c HecKoO/IbLKMMHM criadiamu. [lobaBieHre Ha ciai
ayJUOBU3ya/IbHBIX JAHHBIX. AHUMaIUs. ['UrepcchlKA

4.4

Tunbl JaHHBIX B sueliKaX 37eKTPOHHOW Tabsuipl. PenakThpoBaHue U
dopmarvpoBanue Tabsul. BcTpoeHHble (YHKIMM [/ TOMCKa MaKCUMyMa,
MUHMMYyMa, CyMMbl U cCpejiHero apudmerndeckoro. CoOpTHPOBKA [JaHHBIX B
BbIleJIeHHOM Juarna3oHe. [locTpoeHwe [uarpamm (rUcTorpaMma, KpyroBast
JvarpaMma, ToueyHasi Auarpamma). Beibop Tuma guarpammbl. [Ipeobpa3oBanuie
dopmyn mnpu KormmpoBaHuM. OTHOCHTe/bHas, a0OCOMIOTHAasE W CMellaHHas
azipecanusi

4.5

Yc/I0BHBIE BBIUHC/IEHHUS B 37€KTPOHHBIX Tabuiax. CyMMHUpOBaHUe W TIOJCUET
3HaueHWM, OTBeUaloIuX 3aflaHHOMY yciaoBuio. ObpaboTka Gosbiiix HabopoB
JAaHHBbIX. UKC/IeHHOe MO/Ie/TMPOBAHUE B 3/IEKTPOHHBIX Tab/IHIAX




YUYEBHO-METO/MYECKOE OBECIIEYHEHHWE OBPA30OBATEJ/IBHOI'O
ITPOLECCA

OBA3ATEJ/IBHBIE YUYEBHBIE MATEPUAJIBI /IS YYEHUKA

v UHudopmaruka: 7-i Kiacc: 6a30Bbiii ypOBeHb: YUeOHUK; 5-€ U3aHue,
niepepaboranHoe bocoga JI.J1., BocoBa A.}FO. AkimoHepHOe 00111ecTBO
«M3patenbctBO «[IpocBerienue»

v' Wudopmarrka: 8-ii Kiacc: 6a30Bbiil ypPOBeHb: YUeOHUK; 5- u3zaHue,
niepepaboranHoe bocoga JI.JI., BocoBa A.}FO. AkimoHepHOe 00111ecTBO
«M3parenbcTBo «IIpocBemenve»

v Uudopmarrka: 9-i kiacc: 6a30Bbiii ypOBeHb: YUeOHUK; 5-€ u3iaHue,
niepepaboranHoe bocoga JI.JI., BocoBa A.FO. AkimoHepHOe 00111ecTBO
«3parenscTtBo «IIpocBemenve»

METOJUYECKHWE MATEPUAJIBI IJ7I151 YUUTEJIA
v Uudopmatrka. 7-9 Kinaccel. Metoguueckoe rocobue. bocosa JI.JI, AHatosbes A.B.,
AxsunsgHoB H.A., bocora A.1O.

OPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCbI CETHU
NHTEPHET

Bub6inoreka nud)pororo 06pa3oBaTe/IbHOr0 KOHTeHTA — brib/iroTeka nudpoBoro
o0pa3oBaTe/ibHOr0 KOHTeHTa https:/Monypoku.pd

AKnacc — mudpoBoit o6pal3oBaTeIbHBIN pecypc mis Koj. OduiinanbHbIN

cauT — https://www.yaklass.ru/
Yuu.Py - https://uchi.ru/


https://xn--h1aafgkbnx.xn--p1ai/
https://www.google.com/url?q=https://uchi.ru/&sa=D&source=editors&ust=1654760785738033&usg=AOvVaw1xw1UL0Qjrs_7ar7Hrz4fD
https://www.google.com/url?q=https://www.yaklass.ru/&sa=D&source=editors&ust=1654760785740016&usg=AOvVaw0GI-Jkt4cQCsnksKRd9tDu
https://xn--h1aafgkbnx.xn--p1ai/
https://xn--h1aafgkbnx.xn--p1ai/

