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ITosscHUTETBbHAA 3aNMUCKa

PaGouasi nporpamMma cocTaB/ieHa Ha OCHOBe:

depepanbHOro  3aKoHa 0T 29  nekabps 2012  roma  Ne 273 «O6 obpa3zoBaHUU
B Poccurickori ®efepanum»;

desiepanbHOTO TOCYAapCTBEHHOrO 00pa3oBaTe/bHOTO CTaHZApTa OCHOBHOIO o001ero
obpasoBanms. YTBepkaeH IIpukazom MuHucTepcTBa TpocBerneHuss Poccuiickoi
®epepayuu ot 31 mast 2021 r. Ne 287.

[TpuMepHO¥ OCHOBHOM 0Opa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOTO 00IIiero ob6pa3oBaHust
(omobpena petienueM ®efiepanbHOTO yueOHO-MeTOAUUECKOTO 00belMHeHUs TI0 001eMy
obpa3zoBanmto, mpotokos 1\22 ot 18.03.2022)

OE/IN N3YUYEHUSA YYEBHOTI'O IIPEIMETA«MH®OPMATUKA»
Llensitmu u3yuyeHusi HGOPMAaTHKKA Ha YPOBHE OCHOBHOTO 00111eTr0 00pa30BaHuUs SIB/ISIOTCS:

dbopMHpOBaHHE OCHOB MHPOBO33DEHHs, COOTBETCTBYIOIEIO COBPEMEHHOMY YDOBHIO
pa3BUTHS HayKu WHGPOPMATHKH, [OCTKEHUSIM HayYHO-TEXHWUEeCKOro Tiporpecca u
0O0IT|eCTBEHHOM TMPaKTHUKW, 3a CUET pa3BUTHs ITIpe/CTaBIeHHH 00 uHbOpMaIiH Kak O
Ba)KHEMIIIEM CTpaTerMyeckOM pecypce pa3BUTUsI JIMUHOCTH, TOCY/apCTBa, OOIIecTBa;
TOHMMaHWe PO HWH(OPMAIL[MOHHBIX TIPOLIeCCOB, WH(MOPMAIMOHHBIX pEeCypcoB U
MHGOPMAaLIMOHHBIX TEeXHOJIOTUM B YCIOBUSAX LU(PPOBOM TpaHCHOpMaLMUd MHOTUX cdep
JKU3HU COBPEMEHHOTO 0011[eCTBa;

pa3BUTHE  QITOPUTMHUECKOTO  MBIIUIEHUS ~ KaK  HeoOXOAWMOro  YC/IOBUS
npodeCcCHOHALHOM  JIeITeJIbBHOCTY B COBPEMEHHOM HMH(OPMAI[MOHHOM  OOIIeCTBe,
TIpe/ITIo/Iararoliero CrocoOHOCTh 00yyYarolierocsi pa3duBaTh CIOXKHBIE 33/laud Ha Oosiee
MPOCThIe TIOZ3a/lauM; CpPaBHWBATb HOBBbIE 33/aud C 3a/[auaMi, DeIIEHHbIMU paHee;
OTIpe/ieJIsATh 1Lary AJisl JOCTY)KeHHUs1 pe3y/ibTaTa U T. [.;

dbopmMHpoBaHrEe W pa3BUTHe KOMIETEeHIMM OOydJaroiuxcsi B 00/IaCTU HCTIOb30BaHUS
HMH(GOPMalMOHHO-KOMMYHHKALIMOHHBIX TEeXHOJIOTHM, B TOM YMC/ie 3HaHUM, yMeHUd u
HaBBIKOB PabOThI C WH(OPMalMel, MporpaMMHUPOBaHHs, KOMMYHHKALIUK B COBPEMEeHHBIX
1M(POBBIX CpeJjax B yC/IOBUSIX 0becrieueHust THPOPMAIMOHHOW 0e30MacHOCTH TMYHOCTH
oOyuarorierocs;

BOCITMTaHWE OTBETCTBEHHOTO M M30MpaTe/bHOTO OTHOIIEHWS K WH(OPMAI[UK C y4ETOM
TIPaBOBBIX U ITUYECKUX aCIIeKTOB eé pacrpOCTPaHEHUs, CTPeMJ/IeHHs] K TIPO/I0JDKEeHHIO
oOpa3oBanust B 001aCTH MHPOPMAIIMOHHBIX TEXHOJIOTUN U CO3U/IaTeIbHON JesATeTbHOCTH
C TIpUMeHeHNeM CPeJICTB MH(GOPMALIMOHHBIX TeXHOIOTUH.

OBIIASA XAPAKTEPUCTUKA YUEBHOI'O ITPEAMETA «MH®OPMATUKA»
YueOHbIii ipeamet «HOpMaTHKa» B OCHOBHOM 0011[eM 00pa30BaHUM OTpaXkaeT:

CYLIHOCTb WH(GOpPMATUKA KaK HayuHOW [JMCLMIUVIMHBI, M3yuarollell 3aKOHOMEepPHOCTH
MpOTeKaHWsi U BO3MOXKHOCTU aBTOMAaTM3alMd UWH(QOPMALMOHHBIX [IPOLIECCOB B
pa3/IMYHBIX CUCTeMaXx;

OCHOBHble 00/1aCTH TIpUMeHeHHsi WHGOPMATHKH, TIpexzae Bcero HWHGOpMaIMOHHbIE
TeXHOJIOTUH, YTIpaB/ieHUe U COLUaIbHYI0 cdepy;

MeX/IUCLIMIZIMHAPHBINA XapakTep UHPOPMaTUKK U UH(OPMALIMOHHOW JesiTe/IbHOCTH.

CoBpeMeHHas1 IKO/bHast MH(GOpPMATHKa OKasbIBaeT CyLeCTBEHHOe B/MsHUE Ha (hopMHpOBaHHe
MHDOBO33peHUsl IIKOJbHUKA, €ro >XU3HEeHHYH0 TMO3ULIMI0, 3aK/aJblBaeT OCHOBBbI MOHUMAaHUS
MIPUHLMIOB  (DYHKLIMOHMPOBaHUS M MWCII0/b30BaHUsl MH(POPMALMOHHBIX TEeXHOJIOTHMM Kak
HeoOX0/IUMOr0 MHCTPYMeHTa TpPaKTUUeCKUd JItoOOW JieaTeNbHOCTH W OJHOTO W3 HauboJiee
3HAUMMBIX TEeXHOJIOTMYEeCKUX [JOCTM)KEHUI COBpPeMEeHHOM LiMBWIM3aLuu. MHOrve mnpeiMeTHble
3HAHUS U CIIOCOObI JiesITe/TbHOCTH, OCBOEHHbIe 00YYaroLUMUCS TPU W3yUueHUM WH(POPMAaTHKH,
HaXOJST TIpUMeHeHWe Kak B paMKax o00pa3oBaTenbHOrO TIpoljecca TPH W3yUeHWH JIPYTHX
TipeJJMeTHBIX 00JIacTeill, TaK U B WHBIX >KU3HEHHBIX CHUTYaL[UsiX, CTAHOBSITCS 3HAUMMBIMH JIJIs



(bopMHpOBaHKs KaueCTB TUYHOCTH, T. €. ODUeHTUPOBaHbI Ha (HOPMUPOBaHUEe MeTarpeJMeTHbIX U
JIMUHOCTHBIX pe3y/IbTaToB 00ydeHus!.
OcHoBHbIe 33/1aur yueOHOTO 1ipeaMeTa «MH(popmaTiKa» — c(OPMHUPOBATh Y 00YJarOIIMXCS:

e T[IOHMMaHWe TIPUHLUIIOB YCTpOMCTBAa U (YHKLMOHHMPOBaHUS 00BEKTOB 11(poBOro
OKpY)KeHUsl, TIpe/iCTaB/lieHUss 00 WCTOpPMH W TeHJeHLWSX pa3BUTHS WH()OPMATHUKH
neprozia 1poBoii TpaHchopMaL COBPeMeHHOT0 00111eCTBa;

e BrajeHrve 0a3oBbIMM HOpMamMu WH(OPMALMOHHOW STHKM W TpaBa, OCHOBaMHU
MH(POPMALIMOHHOW 0e30MacHOCTH; 3HaHWS, YMEHHUS U HaBbIKM I'DaMOTHOMN TOCTaHOBKHU
3a/lau, BO3HUKAKIIMUX B MPAKTUUECKOW [eATeNIbHOCTH, [/l UX peLIeHHsI C TOMOL[bIO
MH(OPMaLMOHHBIX TEXHOJIOTUM; yMeHWS U HaBbIKM (POPMaJM30BaHHOTO OINKCaHUS
MOCTaB/IeHHbIX 3a/jay;

e 0a3oBble 3HaHWA 00 WHGOPMAIIMOHHOM MOJIe/ITMPOBAHWH, B TOM UHCJIe O
MaTeMaTHUeCKOM MO/le/IMPOBaHUH;

e 3HaHMe OCHOBHBIX QJTOPUTMUUECKHUX CTPYKTYD U yMeHUe NPUMEHSATb 3TU 3HaHUS /I
MIOCTPOEHHs alTOPUTMOB pellleHus 3a/ay 110 UX MaTeMaTU4eCKUM MOJesisiM;

e yMeHHUs U HaBbIKA COCTaB/IEHUS TMPOCTHIX MPOrpamMm IO MOCTPOEHHOMY aaropyuTMy Ha
OJJHOM M3 SI3bIKOB NIPOrPaMMKPOBaHUSI BBICOKOT'O YPOBHS;

e YyMeHUS U HaBblKM 3(Q(EKTUBHOTO MCIO/Ib30BaHUSI OCHOBHBIX THUIIOB TPUK/IaHBIX
nporpaMM  (TIpWIOKeHU) oOIero Ha3HaueHUs W WH(DOPMAI[MOHHBIX CUCTEM [IIsI
pellieHus C UX TIOMOILIbIO MPaKTUYeCcKuX 3a/ay;

* yMeHMe TPaMOTHO HHTEpPIPeTHUPOBAaThb pe3y/bTaThl pellleHUs MPaKTUYeCKUX 3ajau C
MOMOLIbI0 WH(OPMALMOHHBIX TEXHOJIOTHM, MPUMEHSTh MOIy4YeHHble pe3y/bTaThl B
NIPaKTUYeCKOM [1esiTe/IbHOCTH.

Lenu u 3a7aun u3yueHUss WHPOPMATUKKM Ha YpOBHE OCHOBHOrO o001jero o6pa3oBaHUs
OTIpeZIe/ISIIOT CTPYKTYPY OCHOBHOTO COZiep)KaHWsl y4eOHOTO TipeAMeTa B BHJe CJIeAYIOIIUX
YeTbIPEX TeMaTUYECKUX pa3/ieioB:

1. nudpoBas rpaMOTHOCT;

2. TeopeTHWYeCKHe OCHOBBbI MH()OPMAaTHKU;

3. anropuTMbl U IPOrpaMMHPOBaHUE;

.+ MH(GOpPMAaLMOHHbIE TEXHOJIOTHH.

MECTO YYEBHOI'O ITPEAMETA «MH®OPMATUKA» B YYEBHOM IIVIAHE

B cucreme ob6miero obpa3oBanusi «VHpopMaThKa» TpU3HaHA O00s3aTeNbHBIM yueOHBIM
1peIMEeTOM, BXOZSIIMM B COCTaB MpeAMeTHOM 006/acTh «MartemaTHKa U nHpopmatuka». PI'OC
OOO mnpepycMOTpeHbl TpeOOBaHUSI K OCBOEHHIO MPeJMeTHBIX pe3y/IbTaToOB M0 MHPOPMaTUKe Ha
6a30BoM U yryyO/IEHHOM YPOBHSIX, UMEIOIIUX 00Illee Cofiep>KaTesIbHOe SIZIPO U COTJIACOBAHHBIX
MeXxay co0oil. OTO T03BOJISIeT pean30BbIBaTh YIIyO/NEHHOe M3yueHHe WH(POPMAaTHKU KakK B
paMKax OT/|e/IbHbIX K/IaCCOB, TaK M B paMKaxX WH/AWBHYaJIbHBIX 00pa30oBaTe/bHbIX TPAeKTOPHH,
B TOM YHCJ/Ie UCTO/b3ys CeTeBOe B3aUMO/eNCTBUe OpraHn3aliii U JUCTaHLIMOHHbIE TEXHOJIOTHH.
[To 3aBepiieHWM peasv3al[d¥l MPOrpaMM YryyOIEHHOrO YPOBHS ydYalljecs CMOTYT JeTalbHee
OCBOWUTH MaTtepwan 0a30BOTO YpPOBHs, OB/aJieTh PACIIUPEHHLIM KPYTOM TOHSTHH U METO/OB,
peliatb 3a7aun Oosiee BBLICOKOTO YPOBHS CJIOKHOCTH. YueOHbIM TIJIaHOM Ha H3yudeHHe
uH(popMaTHUKK Ha yriyOi1éHHOM ypoBHe oTBesieHO 204 yyeOHBIX yaca — 10 2 yaca B HeZIe0 B
7, 8 m 9 Kyaccax Co- OTBETCTBEHHO. [[/isi Ka)KAOro Kjiacca rpefyCMOTPeHO pe3epBHOe yueOHoe
BpeMsi, KOTOPOe MO>KEeT ObITh MCTI0/Ib30BAHO YYaCTHUKaMK 00pa30BaTeIbHOTO TIPoLiecca B 1[e/isiX
dbopMHpoBaHUsI BapHaTHBHOM COCTAaBJISIIOIIEN COZiepyKaHWsI KOHKPeTHOM paboueil MporpaMMbl.
[Tlpu 3TOM oOOs3aTesibHasi (MHBApUAHTHAs) YacThb COJEpPXKaHWs TpeJMeTa, YCTaHOBJIEHHast
NpUMepHOM paboueil TPOTrpaMMOM, W BpeMsi, OTBOAMMOe Ha e& W3ydyeHue, JO/DKHBI ObITh
COXpaHeHbI I10JTHOCTHIO.

COJEPXAHUE YYEBHOTI'O IIPEJMETA «<MH®OPMATUKA»

7 KJ1acc



Hudposasi rpaMOTHOCTH

KomnbioTep — yHuBepcasbHOe BBIYMCIUTEbHOE YCTPOMCTBO, paboTarolee TI0
nporpaMMe. TuMbl KOMMbIOTEPOB: MepCOHa/bHble KOMIIBIOTEPBI, BCTPOEHHbIE KOMIbIOTEpHI,
CyrepKoMIbioTepbl. MoOumbHbIe ycTpoiicTBa. TexHHMKa 0€30MacHOCTH M TpaBusia paboThl Ha
KOMIIbIOTEpe.

OcHOBHBIe KOMITOHEHThI KOMIbIOTepa M WX HasHaueHue. [Iporjeccop. OmepaTvBHasi U
JONTOBPeMeHHas! TIaMsiTh. Y CTPOMCTBA BBOZA U BbIBOA. CeHCOPHBII BBOJ, AaTUMKH MOOM/IBHBIX
yCTPOMCTB, Cpe/icTBa OIOMeTpUUeCKOW ayTeHTU(UKALIY.

Vcropusi pa3BUTHS KOMMBIOTEPOB U TporpamMMmHOro obecrieuenus. IlokoseHust
KOMIbioTepoB. CoBpeMeHHble TeH/IeHLIMM Da3BUTHSI KOMIbIOTepoB. CymnepKOMITbIOTepHI.
[MapannensHele BeluMcaeHUs. [lepcoHanbHbl KommbroTep. [Iporjeccop U ero xapakTepuCTHUKU
(TakTOBasi uacToTa, Ppa3psAAHOCTb). OmnepaTvBHasi TmamsThb. [lonAro- BpeMeHHasi TaMSTh.
YcrpoiicTBa BBOZ@ U BbiBoZIa. OOBEM XpaHMMBIX JAHHBIX (OMepaTHBHAs MAMSATh KOMITBIOTEPA,
JKECTKUM [TUCK W TBepJOTe/bHbIM HaKOMUTesb, IMOCTOSHHAs MaMsTh CMapTdoHA) U CKOPOCTh
JIOCTYyTIa /i/1s1 pa3/IMuYHbIX BUJIOB HOCUTEJIEH.

[TporpamMHoOe obecrieueHre KoMIibloTepa. I[IpuKiagHoe TporpaMMHOe obecrieueHuUe.
CucremHOe mporpamMmMHoe obecrieueHre. CucTeMbl TIpOrpaMMHpOBaHMs. IlpaBoBasi OxpaHa
nmporpaMM U JlaHHbIX. becriatHele U yciioBHO-OecriiaTHble rmiporpammbl.  CBoOOzHOe
MporpaMMHOe o0ecrieueHue.

@aitniel ¥ nanku (karanoru). Tumel daiinos. CBolicTBa (ailyioB. XapakTepHble pa3Mepbl
(ailoB pa3/nMUHBIX TUIOB (CTPAHMLA TEKCTa, 3/IEKTPOHHAsl KHUra, (hoTorpadus, 3anmch MecHH,
BU/I€OKJTUTI, TIOJIHOMETPa’KHbIN (DUTEM).

[TpuHLMnbl octpoeHus ¢aitnosbix cucteM. [TosHoe uMms (aiina (manku, karanora). ITyTe
K (paiiny (mamke, KaTanory).

daiinoBelii MeHemkep. Pabora ¢ QaiinamMu M mankamu  (KaTajioraMH): CO3/JaHUE,
KOIIMpOBaHue, TepeMelleHre, TNeperMMeHOBaHWe W yjajeHue (aloB M Tamnok (KaTajoros).
[Mowck ¢aiinos.

ApxuBaius aHHbIX. VIcriosib30BaHKe TIPOrpaMM-apXUBaTOPOB. KoMITbIoTepHbIe BUPYChI U
Jpyrve BpeZOHOCHbIe IPOTrPaMMBI.

[TporpamMmsl /711 3aLUTHI OT BUPYCOB.

OO6benuHeHre KomribloTepoB B ceTb. CeTb VHTepHeT. BeO-cTpanmiia, BeO-caiir.
CrpykTypa azpecoB Beb-pecypcoB. Bpaysep. ITo- nckoBble cuctembl. [Torck uHpoOpMaLyu 1o
K/IOUeBBIM C/IOBaM U TI0 u300pakeHW:0. []oCTOBEPHOCTh WH(GOPMAL[M, TIOMyUYeHHOU U3
NHurtepHerTa.

CoBpeMeHHbIe CepBUChI MHTEPHET-KOMMYHHKALUH.

CeTteBoii 3THKeT, 6a30Bble HOPMbI HHGOPMALIMOHHON 3TUKU U TpaBa TNpy paboTe B ceTH
Wnrepuer. Ctpateruu 6e3ornacHoro rnosezieHus B VIHTepHeTe.

Teopernueckne 0CHOBbI HHPOPMAaTHKH

WNHudopmanyiss — 0JHO U3 OCHOBHBIX TOHSITMM coBpeMeHHOW Hayku. MHdopmaiuus Kak
CBeZleHUsl, TIpelHa3HaueHHble i BOCTIPUATHS UeJOBeKOM, U HH(OpMalds KakK JaHHbIe,
KOTOpbIe MOTYT ObITh 00paboTaHbI aBTOMAaTU3UPOBAaHHOM CUCTEMOA.

JTMCKPeTHOCTh JIAHHBIX. BO3MO)KHOCTE OMMCaHUS HEMPEPLIBHBIX 00BEKTOB U MPOLIECCOB C
TIOMOIL[BI0 MCKPETHBIX JaHHBIX. MH(OpMal[oHHBIe TIPOIeCChl — TIPOLeCChl, CBsI3aHHBbIE C
XpaHeHWeM, MpeoOpa3oBaHUEM U Mepe/jaueli JaHHbIX.

CumBon. AundaBur. MouHocTs andaBura. Pa3HooOpa3we SI3bIKOB W angaBHUTOB.
EctectBeHHble U ¢dopManbHbie s3bIKU. AJihaBUT TEKCTOB Ha PYCCKOM si3biKe. [IBOMUHBIIM
andapur. KonmuecTBo pas- JTUUHBIX CJIOB (KOJOBBIX KOMOWHAIMN) (DUKCHPOBAHHOM [TWMHBI B
nBouuHOM andaBute. IlpeoOpa3oBaHue sroboro andaButa K ABOMUYHOMY. KosmuecTBo
pa3MUHbBIX C/I0B (PUKCHPOBAHHOM /IJIUHBI B ajipaBUTe OMpe/ieIEHHON MOII[HOCTH.

KoaupoBaHue CHUMBOJIOB OZHOTO asndaBuTa C TIOMOIbI0 KOJOBBIX CJIOB B [IPYrOM
asnaBuTe; KoZioBasi Tabuiia, 1eKOJUPOBaHHMe.



[Bonunblii Kof. IlpencraBreHue [JaHHBIX B KOMIbIOTepe KaK TEKCTOB B [IBOMUHOM
andgasure.

WnadopmaronHelii 00BEM faHHBIX. BUT — MuHMManbHasg efWHULA KOJIMUeCTBa
vHpOpMaLMy — JBOUYHBIN pa3psy. baiit, kunobaiit, Mmerabait, rurabair.

CkopocTb nepefjauu AaHHbIX. EAMHKMLBI CKOPOCTY TlepeZiauM jaHHbIX. VIcKakeHHe aHHbIX
TIpU lepesiayve.

KopgupoBanue tekcrtoB. PaBHOMepHbIM koA. HepaBHomepnbiii koz. Kopguposka ASCII.
BocemubutHbie koaupoBku. [Torstre o kogupoBkax UNICODE. [IekoaupoBaHye coobireHui ¢
WICTI0/Tb30BaHHEM PaBHOMEPHOTO ¥ HepaBHOMEPHOTo Kozia. VIHpopMarinoHHbIi 00bEM TeKCTa.

KogupoBanue 1Bera. lLlBeToBbie Mopenu. Mopenu RGB, CMYK, HSL. T'nybuna
KogupoBaHus. Ilanurpa.

PactpoBoe u BeKTOpHOe TipeAcTaBieHue wu3o0paxeHuit. [Iuk- cenb. OleHKa
nH(pOopMaMoHHOTO 00bEMa rpaUueCcKrX JaHHBIX AJIs1 pAaCTPOBOTO M300pakeHusl.

KogupoBanue 3Byka. Pa3spsgHocTh M uacToTa AuckKperv3anyu. KosmuecTBO KaHaioB
3amvcy. OrjeHKa MH(OPMALMOHHOTO 00BEMa 3BYKOBBIX (DaiiyioB.

AJITOPpUTMBI U POrPaMMHUPOBaHHE

[TousaTHe anropuT™a. VICTIONHUTENM alrOPUTMOB. AJITOPUTM Kak TUIaH yIpaBJieHus
VICTIOJTHUTEJIEM.

CaotictBa anroputma. CriocoObl 3almvcy alropuTMa (C/IOBeCHBIM, B BHe 0JIOK-CXEMBI,
rporpaMma).

AnroputMyudeckre KOHCTPYKIMU. KOHCTpyKiums «ciefoBaHue». JIMHEWHBINA alrOpUTM.
OrpaHuMUeHHOCTh JIMHEMHBIX aJrOPUTMOB: HEBO3MOKHOCTb TIPeyCMOTPeTb 3aBUCHMOCTD
TI0C/Ie/JOBATeTbHOCTH BBITIO/IHSIEMBIX JIeMCTBUI OT UCXOAHBIX JIaHHBIX.

KoHCTpyKIvsl «BeTBIeHHe»: TMOHast U HeroJiHasi (opMbl. Bbiro/iHeHHe U HeBbITIOJTHEHUe
ycsioBUst (MICTUHHOCTD U JIO)KHOCTB BbICKa3bIBaHUs). [IpOCThbIe U COCTaBHbIE YC/IOBUS.

KoHCTpyKIUsI «TIOBTOpeHUe»: IUK/bl C 3aJjaHHbIM UYKC/IOM TIOBTOPEHHM, C YCJIOBUEM
BBITTOJTHEHMS], C TIepeMeHHOMU 1[UKIIa.

BcriomoraTesibHbIe aniropuTmbl. Vicrmosib30BaHue TTapaMeTpoB [I/isl U3MeHeHUsT pe3y/IbTaToB
paboThI BCITIOMOTATE/IbHBIX a/ITOPUTMOB.

AHanu3 aropuTMOB [I7Isl UCTIOJTHUTETeH.

BbImnonHeHHe airOpUTMOB BPYUHYIO M Ha KoMmribioTepe. CHMHTaKCHUeCKHe U JIOTUYecKue
omubku. OTKa3bl.

CucTeMa KOOp/IMHAT B KOMITbIOTEPHOM rpaduike. MI3meHeHue 11BeTa MUKCEJISI.

I'padriueckue TPUMUTHUBBI: OTPE30K, MPSMOYTOJLHUK, OKPYKHOCTb (Kpyr). CBoiicTBa
KOHTypa (L[BeT, TOJIIMHA JIMHUMA) U 3aauBKU. [locTpoeHue wu300pakeHUM W3 rpaduyecKux
TIPUMUTHBOB.

Vcnionb3oBaHue 1IUKIIOB [/ TIOCTpOeHus: u3o0pakeHuit. I1ITpuxoBKa 3aMKHYTOM 006/1acTh
npoctoii  (opmbl  (TIPSMOYTONMBHUK, TPEYroJbHUK C OCHOBaHWEM, Tapasijie/ibHbIM — OCH
KOOD/IUHAT).

[MpuHIMnbl aHUMalyu. Vicnonb3oBaHUWe aHUMALMW [jIsT UMUTAIMU JIBWKEHUsT 0ObekTa.
YrpaByieHUsi aHUMarLel ¢ OMOIIbIO K/IaBUATYPhI.

NudopmaljuoHHbIe TEXHO/IOTUH
TekcToBBIe JOKYMEHTHI U UX CTPYKTypHBIe 3jIeMeHThI (CTpaHMIIa, ab3all, CTpOKa, CJIOBO,
CUMBON).

TeKCTOBBIN TIPOLIECCOP — WHCTPYMEHT CO3/laHWsl, PeJaKTHPOBaHUS U (OPMaTUPOBAHMUS
TekcToB. [IpaBusia Habopa TekcrTa.

PenaktrpoBanue TekcTta. CBoiictBa cumBosioB. llpudt. Tumer mpudToB (pybseHsie, ¢
3aceuykaMy, MOHOIIMPUHHBIE). [lo/yKupHOe M KypcHMBHOe HauepraHue. CBoiicTBa aO3alieB:
rpaHMIbl, ab3allHBIN OTCTYII, UHTEPBaJIbl, BblpaBHUBaHWe. CTrieBoe (hOpMaTHPOBaHHE.



CrpykryprpoBaHue HMH(GOPMALM C TIOMOIIBIO CIHMCKOB W Tabiui. MHOroypoBHeBbIe
criicku. JlobaBieHue Tab/IUI] B TEKCTOBBIE JOKYMEHTHI.

BcraBka n300pakeHHit B TeKCTOBble [JOKyMeHThl. OOTekaHue H300pa’keHWH TEKCTOM.
Bk/roueHue B TEKCTOBBIN JOKYMEHT UarpaMm U popMy.I.

[TapameTpsl CTpaHHLbI, HymepaLus CTpaHul]. [{obaByieHre B [JOKYMEHT KOJIOHTHTYJIOB,
CCBI/IOK.

ITpoBepka npaBonucanus. PaccraHoBka nepeHocoB. ['onocoBo BBOA TekcTa. OnTrueckoe
pacrnio3HaBaHue TekcTa. KomrbioTepHbIi repeBos. VIcronb3oBaHWe CepBUCOB ceTH VIHTepHeT
[71s1 0OpabOTKH TeKCTa.

3HaKOMCTBO C TrpauuecKUMH peJaKTopamMu. PacTpoBble pHCYHKU. VIcCrosib30BaHue
rpaduyecKrx MPUMHUTHBOB.

Onepaiuu  peJaKTUPOBaHUsI TpapuueckKux OOBEKTOB, B TOM UHC/Ie LU(PPOBLIX
¢dororpadumii: n3MeHeHue pa3Mepa, oOpe3Ka, IMO- BOPOT, OTpakeHWe, pabora c obnactsamu
(BbIZIE/IEHME, KOTTMPOBAHKE, 3a/TUBKA LIBETOM), KOPPEKIUs 1BeTa, SPKOCTU U KOHTPACTHOCTH.

BekrtopHasi rpadmka. Co3jaHve BeKTOPHBIX PHCYHKOB BCTPOEHHBIMH CpeZCTBaMHU
TEKCTOBOTO TIPOLIeCCOpa WM APYrUX MporpamMm (MpuioykeHuid). JlobaBieHre BeKTOPHBIX
PUCYHKOB B JIOKYMEHTHI.

[MoaroroBka My/nbTHMeAWHHBIX npe3eHTauui. Cnaiin. [lobaBieHWe Ha Caalf TeKCcTa U
n300pakeHnid. PaboTa ¢ HECKOBKIUMY CJlaiijaMu.

IobaBneHue Ha Claif ayJMOBU3Ya/IbHBIX JaHHBIX. AHUMALUS.

I'mnepccbiky.
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TeopeTrnueckue 0CHOBbI HH(OPMAaTUKHU

[To3uiMOHHBIE U  HEMO3ULIMOHHbIe CcUCTeMbl cuuciaeHus. AsdaBur. OcHoOBaHue.
Pa3BépHyTas ¢opma 3anucu uvcna. IlepeBos B JeCSITUUHYHO CHUCTEMY uuMCesl, 3alMCAHHBIX B
JIPYTHX CUCTeMaXx CUMC/IeHUSI.

PuMckad crucrema curcieHus.

[BonuHasi cuctema curcieHusi. IlepeBos HaTypajibHBIX 4uCel B [JBOUYHYH) CUCTEMY
curcinenus. BocbMepuuHasi cuctema cumciieHusi. IlepeBof uvcen U3 BOCbMEPUUHOU CHUCTEMBI B
JBOUYHYIO U JEeCATUUYHYIO CUCTeMbl W oOpaTHo. IllecTHazliaTepuuHasi CUCTeMa CUMC/IEHUSI.
[TepeBoj, urcen W3 11eCTHaALATEPUYHOM CUCTEMBI B IBOUUHYI0, BOCbMEDUUYHYIO U JE€CATUYHYIO
CHUCTEeMBI ¥ 00paTHO.

ApudmeTrnueckre onepanuu B [JBOMYHOM cucTeMe cuuciaeHus. [lpescraBieHue Lienbix
yucen B P-UUHBIX CCTeMaxX CYMC/IeHUS.

ApudmeTnueckre oneparnuu B P-UUHBIX CMCTeMax CUMCIEHUS.

Jlornueckue BbICKa3bIBaHUsA. JIorMueckue 3HAUeHWs BbICKA3bIBaHUM. JJieMEeHTapHble U
COCTaBHble BbICKa3blBaHUs. Jlornueckue onepauuu: «W» (KOHBIOHKLMS, JIOTUYECKOe
YMHOeHUe), «WAIu» (AU3bIOHKIUS, JIOTUYeCcKoe CJI0XKeHUe), «He» (JIoruueckoe OTpUllaHue),
«HCK/IIoYawlee Win» (C/IO)KeHWe 10 MOAy/M  2), «UAMIVIMKalus»  (CaefoBaHUe),
«IKBMBA/IeHLMS» (JIoTMYecKass paBHO- 3HAYHOCTh). IlpuopureTr JiorMyeckux ornepanjui.
OnpefieneHrie MCTUHHOCTU COCTaBHOT'O BbICKA3bIBAHUS MPU U3BECTHBIX 3HAUYEHHSIX UCTUHHOCTU
BXOJSIIMX B HEro 3/IeMeHTapHbIX BbICKa3biBaHUM. Jlormueckue BbipakeHus. [IpaBuia 3anucu
JIOTUUECKUX BblpakeHUH. [locTpoeHuWe Tab/WL] MCTUHHOCTH JIOTUYECKUX BBbIPA)KeHHI.
YrpolrieHre JIOTHYeCKUX BbIpayKeHUH. 3aKOHBI ajireOpbl JIOTHKH.

[TocTpoeHue TOrMyecKUx BbIpayKeHU 10 Tabuiie UCTUHHOCTH.

Jlornueckue 3/1eMeHTbI. 3HAKOMCTBO C JIOTUUeCKUMU OCHOBaMH KomrbroTepa. CymMmarop.
Tpurrep.

AnropurMsl 1 NIporpaMMHIpoBaHHue
fA3pik mporpammupoBanusi (Python, C++, Java, C#). CucrtemMa mnporpaMMHPOBaHUS:
pelaKTop TeKCTa MporpaMM, TPaHC/IATOP, OT/Ia/iuuK.
[TepemenHas: Tur, ums, 3HaueHue. Llenbie, BeljeCTBeHHbIE U CUMBOJIbHbBIE TIepeMeHHbIe.



Omneparop mnpucBauBaHusi. AprdMeTnyeckre BbIpaXKeHUsI U TO- PSJOK MX BbIUKMCIEHMUS.
Onepalyy C LelbIMA UUC/IaMU: 1IeJIOUMC/IeHHOe JiejieHre, OCTaTOK OT JeneHusi. [IpoBepka
JleTMMOCTU OZIHOTO 1[eJI0T0 UKC/ia Ha Apyroe.

Omepalid  C  BeIeCTBEHHBIMM  uMc/aMH. BcrpoeHHble — ¢dyHKIuM. CiyualiHble
(nceBoC/yyaliHble) ynca.

Betnienusi. CocTaBHbIe yC/IOBUS (3aIMCh JIOTHYECKUX BBIPDA)KEHUH Ha M3y4aeMOM sI3bIKe
rporpaMMHpoBaHusi). HaxoxkjeHue MUHUMyMa U MakCUMyMa U3 JIBYX, TPEX W UeTbIPEX Uucesl.
PellleHre  KBaZIpaTHOTO  ypaBHEHWs, WMEIOIETO BeIleCTBeHHble KOpHHW. Jlorudeckue
repeMeHHbIe.

[wnanorosast oTnajKa NporpaMM: MoularoBoe BbITOJHEHNe, POCMOTP 3HAaYeHWH BeIMUMH,
OT/Ia[JOYHbIN BBIBOJI, BEIOOP TOUKM OCTa- HOBA.

Lukn ¢ ycnoBueM. Anroput™ EBKHa 7151 HAX0XKAeHUs1 HanOosbIiiero o0Iero Aemuresist
JIBYX HaTypa/bHbIX umces. Pa30ueHue 3amicy HaTypasbHOTO UMC/ia B MO3ULIMOHHON CHUCTEMe C
OCHOBaHKEM, MeHbIIMM WM paBHbIM 10, Ha oTjenbHble LKGPbLIL. Pa3noxeHue HaTypajbHOTO
yKCIia Ha MPOCTble COMHOXKUTEJIN.

[Tyks ¢ nepemeHHON. AJITOPUTM MPOBEPKU HATypPa/lbHOI'O YMCJIA Ha MPOCTOTY.

Ananu3 anroputMoB. OripefieieHHe BO3MOKHBIX pe3yJIbTaTOB pabOThl ajiropyMTMa Ipu
3a/laHHOM MHOKeCTBe BXOJHBIX [AHHBIX; OIpefie/ieHne BO3MOXKHBIX BXOZHBIX JIaHHBIX,
MPUBOJALIMX K [IaH- HOMY pe3y/IbTary.

O6paboTka TOTOKAa  [aHHBIX:  BBbIUMC/EHHWE  KOJMUeCTBa, CyMMbI,  CPeJHETO
apu(meTHUYeCKOro, MHHHMaJILHOI'O u MaKCUMaJIbHOr'0 3HaYeHU! 3/71eMEeHTOB
110C/IeZl0BaTeIbHOCTH, Y0BJIETBOPSIOLMX 3a/laHHOMY yCJIOBUIO.

O6paboTka  CUMBOJIbHBIX  flaHHBIX. CHUMBO/IbHbIE  (CTPOKOBBIE)  IepeMeHHbIe.
[TocumBosibHast o6paboTka crTpok. ITofAcuéT YacTOTHl TIOSIBEHWST CHUMBOJIA B CTPOKe.
BcrpoenHsle GyHKIMN A1 06pabOTKH CTPOK.

Tabmuunble BemuuHbl (MaccuBbl). OpHOMepHBble MaccuBbl. CocTaBieHWe W OTJafKa
TIPOTrpaMM, pear3yIoIIUX TUTIOBbIe a/iTOPUT- Mbl 00pabOTKM OJHOMEPHBIX UMC/IOBBIX MaCCUBOB,
Ha OJHOM W3 A3bIKOB mnporpammupoBanusi (Python, C++, Java, C#): 3amo/iHeHHe 4KMCI0BOTO
MaccuBa C/y4YallHbIMM YWC/IaMH, B COOTBETCTBUU C (OpPMY/OM WAM MOYyTEM BBOJA UMCET;
HaxOoX/leHre CyMMBbI 3/IeMeHTOB MacCCHBA; JIMHEMHbIM TIOWCK 3a/laHHOr0 3HAueHUsl B MacCHBE;
MO/l- CYET 5JIeMEHTOB MacCHUBa, VY/OBJIETBOPSIOLIMX 3aJlaHHOMY YC/IOBHUIO; HaxXOX7eHUe
MUHHMMa/bHOT0 (MaKCMMaJIbHOI0) 3/IeMeHTa MacCHUBa.

[ToHsiTHE O CJIOXKHOCTH a/ITOPUTMOB.

NudopmaljuoHHbIe TEXHOIOTUH
[Mousitvie 06 371€KTPOHHBIX TabsuIax. TUMBI JAHHBIX B sSTUEHKaX 37€KTPOHHOW TaO/MLIBL.
PepaktrpoBanue u popmatupoBaHve Tabmmil. BcTpoeHHbie QyHKIMU i TIOMCKA MaKCUMYyMa,
MUHMMYyMa, CyMMbl U cpefHero apu@meruueckoro. CopTUpOBKa W (UIbTpaLUs [aHHBIX B
Bblle/leHHOM [uamna3oHe. [locTpoeHwe pauarpaMMm (TUCTOrpamMma, KpyroBasi /JuarpaMma,
TOYeyHasi ;uarpamma). Beibop Tvmna auarpamMMei.
[Tpeobpa3oBanue dhopmyn npu KonrpoBaHuu. OTHOCHTeIbHAsT, abCOTIOTHAST U CMelllaHHast

azipecariusl.
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HudpoBasi rpaMOTHOCTH
I'nobanvHas cetb VHTepHer. IP-azmpeca y3noB. CeTeBoe XpaHeHHe [aHHBIX. MeTo/pbl
VH/VBU/IyalbHOTO M KOJIJIEKTUBHOTO pasMellleHWss HOBOW HH(oOpmalu B ceTu VIHTepHeT.
Bonbliive faHHbIe (MHTEpHET-/IaHHbIE, B YaCTHOCTU JJaHHbIe COLIMAIbHBIX CeTell).
Pa3pabotka Beb-ctpanuil. f3pik HTML. CTpykrypa BeOG-CTpaHHI[bl. 3arojioBOK U Tes0
cTpaHurbl. Jlormueckass pa3MeTKa: 3arojioBKH, ab3aipl. Pa3paboTKa CTpaHWI], COZep’Kalux
PUCYHKH, CTIMCKU U TUTIEPCCHUIKHU.



[Monsitvie 06 MHGOPMAIMOHHOM Ge30MacHOCTH. YTPo3bl MH(POPMALMOHHOK 0e30macHOCTH
npu pabore B ryi00anbHOM CeTM M MeTO[bl TPOTHBOJeNCTBUs WM. [IpaBmsia OGe3oracHoi
ayTeHTH(UKaLMK. 3alura JUuHOM MH(opManuu B cetu MHrepHeT. Be3omacHble cTpareruu
noBefieHUss B ceTu VIHTepHeT. [lpeaympekieHue BOB/IeUeHUSI B JIeCTPYKTUBHble U
KPUMHHAJIbHBIEe ()OPMBI CETeBOW aKTUBHOCTH (KubepOy/uiHT, GUILUHT U AIp.).

Bugpl fesitenbHOCTM B ceTu VIHTepHeT. VIHTepHeT-CepPBUCHI: KOMMYHUKAI[MOHHbIE
cepBHChl (TIouTOBasi Ciayk0a, BHAEOKOH(EpeHI[UH W T. T.); CIIPaBOYHble CIY>KObI (KapThl,
pacIucaHusi U T. 11.), TIOUCKOBbIe CJIYKObI, C/Ty»KObI 0OHOB/IEHHsI TIPOrPAaMMHOTO 00ecrieyeHusl.
CepBHUCHI rOCy/JapCTBEHHBIX YCIYT.

Ob6nauHble XpaHWIMIa JaHHbIX. CpeAcTBa COBMECTHOM pa3pabOTKU [JOKYMEHTOB
(onnaitH-odwucer). IIporpammvHoe obecrieueHre Kak BeO-CepBUC: OHJIAWHOBBIE TEKCTOBbIE U
rpaduueckre peflakTophbl, Cpefibl pa3paboTKU MpPOrpamMmm.

Teoperuueckue 0CHOBbI HH(POPMATHKHU

Mogenb. 3asauM, pelllaeMble C TOMOIBI0 MOJenupoBaHusi. Knaccudukaimu mojenei.
MarepuanbHble (HaTypHble) W uHGOpPMalMOHHbIE Mofend. HempepbiBHbIE U AWCKPETHbIE
Mozienu. MmutaioHHble Mogenu. WrpoBeie Mogenu. OrljeHKa a/eKBaTHOCTU MO/en
MO/IeTMpyeMoMy OOBEKTY U Lie/IsiM MO/Ie/TMPOBaHUSI.

Tabmunble Mozie. Tabnuila Kak TpeicTaB/IeHHe OTHOIIIEHUSI.

Ba3bl ganHbix. OTOOp B Tabnwile CTPOK, Y/OB/IETBOPSIIOIIMX 3aJaHHOMY YCJIOBHIO.
Pa3paboTka ofHOTaO/IMuHOM 0a3bl JaHHbIX. COoCTaB/eHHe 3arpocoB K 0a3e JaHHBIX C TTOMOIIBIO
BH3ya/IbHOTO PeJjaKTopa.

I'pad. Bepimna, pedbpo, nmyTh. OpreHTUPOBaHHbBIE U HEOPHUEHTHPOBaHHbIe rpadbl. [I1MHa
(Bec) pebpa. BecoBas marpuiua rpada. [mmHa mytu Mexay BepiivHamu rpacda. ITowck
onTUMasnbHOrO MyTH B rpade. HauanbHas BepiiiMHa (MCTOYHMK) U KOHeUHasi Bep- IIMHA (CTOK) B
OpPHEeHTHUPOBaHHOM rpade. BpluncieHrHe KOaMuecTBa TyTed B HarpaBJIeHHOM alMK/IA4eCKOM
rpacde.

HepeBo. Kopenb, BepmmHa (y3en), muct, pebpo (ngyra) mgepeBa. Bwicota pepeBa.
[TogpmepeBo. ITpyumeps! UCTIOMBb30BaHUS epeBbeB. I1epeO0Op BapraHTOB C MIOMOIIIBIO /lepeBa.

[ToHsATHEe MaTeMaTUUYeCKOW MoOjend. 3ajjaud, pelllaeMble C TOMOIIBI0 MaTeMaTH4YecKoro
(KOMIbIOTEPHOT0) Mo/leTMpoBaHusi. OT/IMUKe MaTeMaTHUeCKOW MOJieid OT HaTyPHOUN MOZeNu U
OT CJIOBECHOTO (JTUTEPaTyPHOT'0) OTMMCaHUsI 0ObeKTa.

OTanbl  KOMIIBIOTEDHOTO  MO/IeTMPOBaHUs:  TIOCTAHOBKA  3aJjaud,  IIOCTPOeHHe
MaTeMaTHUeCKOW  MoOJle/id, TporpaMMHasi  peaju3alivdsi, TeCTHpPOBaHWe, TIpOBefieHre
KOMITBbIOTEPHOT'0 SKCIIePUMEHTa, aHa/li3 ero pe3y/ibTaToB, yTOUHEeHHe MO/IesTH.

AJIrOpUTMBI ¥ IPOrpaMMHUPOBaHue

Pasbuenne 3afaun Ha TM0733aud. BcrmomoraresnbHble anrOPUTMBI  (TIOATIPOTPAMMEI,
nporieypel, GyHkuuK). [lapameTpbl Kak CpeACTBO UW3MeHeHHsi pe3y/bTaToB paboThbI
nognporpaMMmel. Pesynberat pyHKIMU. Jlornyeckre GyHKLWH.

Pekypcus. PekypcuBHble nognporpammel (rpoLeAypbl, (QyHKLMK). YC/I0BHe OKOHYaHUS
pekypcuu (6a3oBble ciiyuan). [IprumeHeHre peKypcuu Ajist iepebopa BApHaHTOB.

CopTipoBKa MaccHBOB. BcTpoeHHbIe BO3MOKHOCTH COPTHPOBKH BLIODAHHOTO si3bIKa
nporpaMMypoBaHusi. COpTUPOBKa M0 HECKOIbKUM KpUTepUsIM (YPOBHSM).

JIBOMUHBIN MTOMCK B yNIOPSZI0UEHHOM MacCHBe.

[BymepHble MaccuBbl (Marpuifpl). OCHOBHBIE anrOPUTMBI 0OpPAOOTKM JBYMEPHBIX
MacCMBOB (MaTpull): 3arojHeHWe [BYMEPHOTO MacCHhBa CAydyallHbIMA YHMCJIaMU M C
WCTI0/Ib30BaHUEeM (pOPMYJT; BbIYMCIEHHEe CYMMbl 371eMEHTOB, MUHMMyMa U MakCHMyMa CTPOKH,
cTonbIia, iara3oHa; TOWCK 3aJJaHHOTO 3HaUeHUsl.

[InHaMuueckoe mNporpaMMHpOBaHMe. 3ajiaud, pelllaemMble C IMOMOILBI JUHAMUYECKOIO
MpOrpaMMHpPOBAaHUs: BbIUMC/AeHWe (YHKLMM, 3a/laHHbIX pPeKyppeHTHOM (OpMYJIOi; MOACUET
KOJIMUeCTBa BAPHAHTOB, BHIOOP OMTUMA/ILHOTO pelleHusl.



Pabora c TeKCTOBbIMM (paiilaMu B sI3bIKe TNPOrpaMMUPOBaHusl. OTKpBITHE W 3aKpPbITHE
daitna. Pexxumbl paboThkl C ailyioM (uTeHue, 3amuch, JobaBneHye JaHHbIX). O6paboTka
YHC/IOBBIX, CAMBOJIBHBIX U CMEIIaHHbIX /IaHHBIX U3 (haiiia. 3armich pe3yTbTaToB B (aii.

Ynpaenenue. Cur"an. ObpartHasi CBsA3b. [lomyueHHe CUTHAlOB OT I[MGPOBLIX [JaTUUKOB
(KacaHus1, pacCTOSIHUS, CBeTa, 3ByKa U /Ip.).

[Tpumepbl UCIO/B30BaHUS TIPUHIMIA OOpaTHOM CBSI3M B CUCTeMax yrpaBJ/ieHUs
TEeXHUYECKMMH YCTPOWCTBAMH, B TOM uucie B pobororexHuke. [IprMepsl poOOTH3MPOBAHHBIX
cucteM (CHUCTeMa yTIpaB/ieHUsl JIBWDKEHHMEM B TPAHCIIOPTHOM CHCTeMe, CBapOYHasl JIMHUS
aBT03aBOZId, AaBTOMAaTHM3WPOBAHHOE yTIpaB/ieHWe OTOIIEHWeM [l0OMa, AaBTOHOMHasl CHCTeMa
yIIpaBJIeHUs] TPAHCTIOPTHLIM CPEACTBOM H T. I1.).

HudopMaiuoHHbIe TEXHOJIOTHH

YC/10BHbIE BBIUMC/IEHHS B 3JIEKTPOHHBIX Tabsmijax. CyMMUpPOBaHHWE U TIOJCUET 3HAUEHMUH,
OTBeYaIIUX 3aZlaHHOMY ycioBui0. O6- paboTka 60/biIMX HAOOPOB /JaHHBIX.

IluHaMuyeckoe  TMpPOrpaMMMpOBaHWE B JJIEKTPOHHbIX  Tabsuijax.  UwuciaeHHOe
MO/Ie/TMPOBaHKe B 3/I€KTPOHHBIX Tabiuijax. YuC/eHHOe pellleHre YPaBHEHWH C TIOMOIIbIO
nogbopa napametpa. [ToMCK ONTUMaNBEHOTO pelleHusl.

Posib MH(POPMAIMOHHBIX TEXHOJIOTHUH B PAa3BUTHM SKOHOMUKH MUPA, CTPaHbl, pErHOHA.

OTKphITbIe 0Opa3oBaTesibHble pecypchl. Ilpodeccuu, cBsi3aHHble C WHGMDOPMATUKOH U
WH(OPMAIIMOHHBIMU TEXHOJIOTUSIMU: BeD-/IM3aiiHep, MPOrpaMMUCT, pa3pabOTUMK MOOU/IBHBIX
TIPU/IOXKEHUH, TECTUPOBIIUK, aDXUTEKTOP MPOrPaMMHOT0 0becrieueHusl, CrIeIfUaaIuCT 10 aHa/Tu3y
JAHHBIX, CUCTEMHbBIN a[MUHUCTPATOP.

3HAaKOMCTBO C TMI€PCITIEKTUBHBIMU HAIpaB/IeHUsMH pa3BUTHS WH- (OPMALMOHHBIX
TEXHOJIOTHM (Ha TIpUMepe MCKYCCTBEHHOTO WMHTE/UIEKTAa W MAIIMHHOTO 00yueHusi). CHCTEMBI
YMHOTO ropo/ia (KOMITbIOTEPHOE 3peHHe 1 aHa/I|u3 OOJIBIINX JJaHHbIX).

INTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUA YUYEBHOI'O [IIPEAMETA
«WUHDPOPMATHUKA»HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

W3yuyeHne WHGOPMATUKKM B OCHOBHOM IIKOJE HampaB/eHO Ha [J0- CTIKEHHe
00y4YaroIUMUCS C/IeIyIOLIUX JIMUHOCTHBIX, METAarpe/i- METHBIX M TPeAMETHBIX pe3y/IbTaToOB
0CBOeHHs yueOHOro rpemeTa.

JINMHHOCTHBIE PE3YJ/IbTATDI

JInuHOCTHBIE pe3y/bTaTbl WMEKOT HAIpaB/JIeHHOCTb Ha pelleHue 3a/ay BOCIUTaHUS,
Pa3BUTHS U COLMA/M3aluy 00YYaroIIXCsl Cpe/ICTBAMU TpeJjMeTa.
Hampuomuuecxoe eocnumaHue:

*  [eHHOCTHOE OTHOLIeHHe K OTeYeCTBeHHOMY Ky/IbTYPHOMY, UCTOPUYECKOMY U HayYHOMY
Hac/leuio; NMOHMMaHWe 3HaueHWs: UH(POPMAaTUKM KaK HayKu B >XU3HU COBPEMEHHOIO
o0ijecTBa; BiafieHHe [OCTOBepHOM wWH(poOpMaLuelli O TepefoBbIX MHPOBBIX U
OTeueCTBeHHbIX [IOCTIDKeHUsIX B 001acTd MHPOPMAaTMKW W HWH- (OPMALIMOHHBIX
TeXHOJIOTU; 3aMHTePeCOBAHHOCTb B HAayYHBIX 3HaHUSIX O LU(POBOW TpaHChOpMaLu
COBpeMeHHOro o011jecTBa.

AYXOGHO-HPGBCMGCHHOC eocnumaHue:

e OpHeHTalYsl Ha MOpaJIbHbIe 1[EHHOCTH W HODMBI B CHTYal[UsIX HPAaBCTBEHHOTO BbIOODA;
TOTOBHOCTb OLIeHMBAaTb CBOE IOBeJeHHe U ITOCTYIIKH, a Takke IOBefleHHe U IOCTYIKU
JpYyTUX JIIOJeN C TO3WLMM HPAaBCTBEHHBIX M IPaBOBBIX HOPM C YY€TOM OCO3HAaHUS
N0C/Ie/JICTBUM MTOCTYTIKOB; aKTHBHOE HeNpUsTHE acOLMa/IbHbIX [TOCTYNKOB, B TOM UMC/Ie B
cetu HTEpHeT.

Fpambancxoe eocnumaHue:

e TIIpeJCTaB/leHHe O COLMANbHBIX HOPMax W IpaBWIaxX MEXJIWYHOCTHBIX OTHOILLIEHUN B
KO/UIEKTMBE, B TOM UHCJe B COLMaJbHBIX cooOLecTBax; cCoOMo/eHre MpaBuil
0e30MacHOCTH, B TOM UHC/ie HaBBIKOB 0e301MacHOr0 TIOBe/IeHWs B HHTEPHET-Cpefe;
TOTOBHOCTb K Pa3HO00Opa3HO COBMECTHOM [1esiTeJIbHOCTU TPU BBITIOJTHEHUU Y4eOHbIX,



MO3HABaTe/JIbHBIX  3ajlau,  CO3/laHMM  Yy4ueOHBIX  TIPOEKTOB;,  CTpeMJIeHHe K

B3aMMOIOHUMAaHUI0 W B3alMOITIOMOLIM B TIpoljecce 3TOM yueOHOU JesATeNbHOCTH;

TOTOBHOCTb OIIEHHMBaTh CBOE TIOBe/leHWE U TIOCTYNKH CBOUX TOBApHINeH C TIO3WIUU

HPaBCTBEHHBIX U MPABOBLIX HOPM C YUETOM OCO3HAHUS TIOC/Ie[CTBUM TIOCTYITKOB.
HeHHocmu HAQy4YHO020 NO3HAHUsA:

* copMHUPOBAHHOCTH MHPOBO33DEHUECKHX TIpeficTaBleHHWN 00 UWH- (dopMaliuy,
MH(POPMALIMOHHBIX TpolieccaXx M MH(OPMALMOHHBIX TEXHOJIOTUSIX, COOTBETCTBYIOLUX
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKU U 0OIleCTBeHHON MPaKTUKK M COCTABJISIOIIUX
0a30ByI0 OCHOBY /15 IOHUMAaHUsI CyLJHOCTH HayUHOM KapTUHBI MUDa;

e UHTepec K 0OyueHHIO W MO3HaHUIO; MH0O03HATEeNBHOCTh; TOTOBHOCTh U CTIIOCOOHOCTH K
caMo00pa30BaHMIO, OCO3HAaHHOMY BBLIOODY HAIpPaBAEHHOCTH W YPOBHS 00OyuyeHUs B
JlaJIbHeUIIeM;

e OBJaJleHHMe OCHOBHBIMM HaBbIKAMHU MCC/e/J0BaTelbCKON JesATe/IbHOCTH, YCTaHOBKa Ha
OCMBIC/IEHHe OTbITa, HaOJII0/JeHNi, TTOCTYIIKOB M CTpeMJIeHHe COBepIleHCTBOBaTh IMyTH
JOCTYDKeHUs] UHAVBU/IYaIbHOTO U KOJJIEKTHBHOTO O/1aronomyuus;

e chOpMHPOBAHHOCTL  MH(OPMAL[MOHHOW  KYy/JbTYpPbl, B TOM UKCJIe HaBBbIKOB
CaMOCTOSITEJIBHOM paboThl C y4eOHBIMM TeKCTaM{, CIPAaBOYHOW JIUTEpPaTypOH,
pa3HooOpa3HbIMU CpeAicTBaMU HMH(GOPMALIMOHHbIX TEeXHOJOTHUM, a Takke yMeHHs
CaMOCTOSITeJTBHO OTIPe/IeNIATh Lie/IM CBOero oOyueHWs, CTaBUThb U (HOPMYIMpOBaTh AJIs
cebsi HOBbIe 3a/lauM B yuébe U TI03HaBaTe/JILHOW [IeSTeTbHOCTH, pa3BUBaThb MOTHUBBI U
VHTepechl CBOei M03HaBaTeIbHOM [iesiTe/IbHOCTU. DopmuposaHue Ky/abmypbl 300p08bsi:

e 0OCO3HAaHME IIeHHOCTH J>KW3HH; OTBETCTBEHHOE OTHOLIeHWe K CBOeMy
3[I0POBBIO; YCTAHOBKA Ha 370POBBIM 00pa3 >KW3HU, B TOM UHC/Ie U 3a CUET
ocBoeHUst U cobmosieHusi TpeOoBaHUI Oe30racHON 3KCIUTyaTalldyd CpefiCTB
MH(OPMAaLIMOHHBIX M1 KOMMYHHKAaILMOHHBIX TexHonoruii (UKT).

Tpydoeoe eocnumaHue:

e UHTepeC K TPakTUUYeCKOMY H3ydeHUIO0 mpodeccuid U Tpyja B cdepax
npodecCUOHA/ILHON  JesiTeIbHOCTH,  CBSI3aHHBIX C  WH(OPMaTHKOMH,
MpOrpaMMHUpOBaHueM U MH(OPMalMOHHBIMU TEXHOJIOTUSMH, OCHOBAHHBIMU
Ha JIOCTW)KeHUSIX HayK MH(OPMAaTHUKH U HayYHO-TEXHUYECKOTO MPOrpecca;

* OCO3HaHHBIA BBHIOOP ¥ TIOCTPOEHWE WHIVBUAYA/JbHONW  TPAeKTOPHUA
0o0pa3oBaHUsi U >KU3HEHHBIX TUIAHOB C YUYETOM JIMYHBIX U OOIL[eCTBEHHBIX
WHTEPeCOoB U MOTpeOHOCTeH.

JKon02uyecKkoe gocnumaHue:

e Oco3HaHHe r100a/bHOTO XapakTepa SKOJOTMYeCKWX MpobieM U TyTeld MX
pellieHusi, B TOM urc/e ¢ yuéTtoMm Bo3MoxxkHocTeld UKT.

Adanmayus oGyuaroujezocst K UsMeHAIWUMCS YC/108USIM COYUA/IbHOLL Cpeobl:

e 0OCBOeHHE OO0YyYarIUMHUCS COLIMATbHOTO OIbITa, OCHOBHBIX COLM- a/IbHBIX
posiel,, COOTBETCTBYIOLLMX BeAyllled [esTebHOCTU BO3- pacTa, HOPM U
TipaBW/I 0011[eCTBEeHHOTO TI0BefieHus1, OpM COLM- abHOM KU3HU B TPYIIIax U
coo01ecTBax, B TOM YHC/Ie CYIeCTBYIOLIUX B BUPTyaIbHOM MTPOCTPAHCTBe.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MeranpemMeTHble  pe3ysbTaThl OCBOeHMs oOpa3oBaTenbHOW TPO- TpPaMMbl  TI0
vHpOpMaTHKe OTpPa)KalOT OB/afiecHHe yHUBEPCANbHBIMU  yueOHBIMM  JeHCTBUSAMH —
N03HaBaTe/bHbIMHA, KOMMYHUKATHBHBIMY, Pery/IsTUBHbIMU.

YHHBEpCaJIbeIe II0O3HaBaTe/IbHbIE AEﬁCTBHH
Bas3oeble n02uueckue oeticmeus:

* yMeHHe OIlpefeyidTb TIIOHATHSA, CO30dBdTh O606H.[€HI/IH, YCTaHaB/IMBATb
dHaJ/IOTr'nu, KJ'IaCCI/Iq)I/I]_[I/IpOBaTb, CaMOCTOATE/IbHO BI)I6I/IpaTb OCHOBAHHUA U
KpuUuTepun Ajid KJIaCCI/I(l)I/IKaL[I/II/I, YCTaHaB/IMBATbL TIpUYHMHHO-CJ/I€4CTBEHHBIE



CBSI3M, CTPOWUTH JIOTMUECKWe PacCy)K[eHus, [eaTb yMO3aK/IHOUeHUst
(MHAYKTUBHBIE, eJYKTUBHBIE U 110 aHA/IOTWN) U BBIBO/IBI;

yMeHHe CO03/laBaTb, TPUMEHSATh W Tpeo0pa3oBbIBATH 3HAKM U CHMBOJIBI,
MO/IeJId U CXeMbl [I/Isl pellieHHsl yueOHbIX U M03HaBaTe/bHbIX 3a/lau;
CaMOCTOSITeJILHO BhIOMpPATh COCco0 perieHus1 yueOHOW 3ajjauv (CpPaBHUBATh
HEeCKOJIbKO BapHaHTOB pellieHUs, BbIOWpaTh Hanbosee MOAXOSILUN C yUETOM
CaMOCTOSITE/ILHO BBIZIeJIEHHBIX KDUTEPHEB).

FBa3zoeble ucciedoeamenbckue deticmeusi:

(opMy/MpOBaTh BOMPOCHI, (HUKCHUPYIOIIME pa3pblB MeXAY peaabHbIM |
JKesllaTe/IbHbIM —~ COCTOSTHUEM — CUTyallud, O0OBeKTa, ¥  CaMOCTOSITeIbHO
yCTaHaB/IMBaTh NCKOMOE U [JAHHOE;

OLIeHMBaTb Ha MPUMEHHUMOCTb U [JOCTOBEPHOCTh UH(OPMALHIO, TOTyUeHHYH0
B X0/Ie UCC/Ie/IOBAHUS;

TIPOTHO3WPOBATh BO3MOXKHOE JajibHelilllee pa3BUTHe TPOLIECCOB, COOBITHM U
WX TIOC/IeICTBUS B AHAJOTUYHBIX W/IM CXOAHBIX CHUTYyal[UsiX, a TaKKe
BBIBUraTh TIPEATOJIOKeHHsT 00 WX pa3BUTUM B HOBBIX YCIOBUSX U
KOHTEKCTax.

Pa6oma c uHpopmayueti:

BBISIB/IATH Aedurur WHGOpPMALUMH, AAaHHBIX, HEOOXOJWUMBIX /s pelleHus
TIOCTaB/IeHHOW 3a/iauu;

MIPUMEHSTh pa3/IMuHble MeTOAbl W WHCTPYMEHTHI TPHU TIOMCKe U OTOope
MHPOPMaLMK U3 UCTOUHUKOB C YUETOM TIpeJJio’KeHHOW yueOHOW 3ajaud U
3a/laHHbIX KPUTEPHEB;

BbIOMpAaTh, aHaIM3UpPOBaTh, CUCTEMAaTU3UPOBAaTb U  MWHTEPIPETUPOBATh
MH(OPMAIMIO Pa3/IMYHBIX BU/OB U (hOPM Ipe/CTaBIeHMS;

CaMOCTOSITEJILHO ~ BbIOMpAaTh  ONTHUMa/bHYIO  (QOpMy  TIpe/CTaB/IeHUs
“H(OPMAaIMK ¥ WUTIOCTPHUPOBATh PelllaeMble 3a[jauil He CI0’KHBIMHM CXeMaMH,
JararpaMMaMH, UHBIMU rpaduuecKUMy 00beKTaMH M UX KOMOWHAIUSAMUY;
OLIeHMBaTh [JOCTOBEPHOCTh HMH(MOPMALUM T10 KPHUTEPHUSM, IPeJI0KeHHBIM
yuuTesieM Ui chopMyTUPOBAaHHBIM CaMOCTOSITE/IbHO;

3¢ peKTUBHO 3allOMUHATh U CUCTEMATHU3HMPOBaTh UH(OPMALHIO.

YHuBepca/ibHble KOMMYHHKAaTHBHbIE [JeCTBHS
Oo6wenue:
COTIOCTaB/IATb CBOM CYXK/EHUS C CY)XKJeHUSIMU [IPYTUX YYaCTHUKOB /IMAsora,
0OHapy>KUBaTh pa3/MuKe U CXO/CTBO TIO3UIINH;
nyO/IMYHO TPe/ICTaB/IATh Pe3y/bTaThbl BHIMOJHEHHOTO OIbITa (IKCIepUMEHTa,
WCCIeIOBaHUs], IPOEKTA);
CaMOCTOSITE/ILHO BbIOMpaTh (opMaT BHICTYIUIEHUS C Y4YéTOM 3a- Jau
mpe3eHTalM U 0COOEHHOCTEeNM ayJUTOpUd W B COOTBETCTBUHM C HUM
COCTaB/IATb  yCTHble W  THUCbMEHHble TeKCTbl C  HCIO/b30BaHHEM
WJUTIOCTPAaTUBHBIX MaTepPHAJIOB.
CoemecmHas dessme/ibHOCMb (COMpyOHUYECmMeo):
MOHMMaTh W WCIIO/h30BaTh TIPEUMYIIIeCTBA KOMAHJHOW W WHUBHU/Ya/TbHON
paboThI TIpY pellleHU KOHKPeTHOM TpobsieMbl, B TOM YKC/ie TIpYU CO3ZaHWU
MHGOPMAIMOHHOTO MPOJYKTa;
NPUHUMATh 1ieJb COBMECTHOW WH(OPMALMOHHOW JeATeJIbHOCTH 1Mo cOopy,
obpaboTke, mepesave, dhopmanu3aiuy UHGOOPMAIMK; KOJJIEKTUBHO CTPOUTh
JeNCTBUS TIO e€ [IOCTW)KeHUIO: pacripefiesisiTb POJH, JIOTOBapUBaThCS,
00CyX/1aTh TIPOLIECC U Pe3y/IbTaT COBMECTHOU paboThI;
BBIMOJIHSATH CBOIO 4acThb paboThl ¢ MHGopMaLyed wi uHGOPMaMOHHBIM
MPOZIYKTOM, ZIOCTHUTasi KAUeCTBEHHOTO pe3yJibTaTa [0 CBOEMY HarpaBJIeHHIO U
KOOD/IMHUPYSI CBOM [JIeMCTBUSI C [PYTUMU U/leHaMU KOMaH/Ibl;



OLIEHWBATh KaueCTBO CBOEr0 BK/a/a B 00IMi MHGOPMAIIMOHHBIN TIPOYKT 110
KpUTEPUSIM, CaMOCTOSITe/TbHO chopmy/IMpoBaHHBIM y4aCTHUKaMU
B3aUMO/IENCTBUS;

CpaBHMBAThb pe3y/bTaTbl C WCXOJHOM 3a/laueldd M BK/IaJ, KaKJOro ujeHa
KOMaH/Ibl B JJOCTW)KEHUe pe3ysbTaToB, pa3fe/saTh chepy OTBETCTBEHHOCTU U
TIPOSIB/ISITH TOTOBHOCTH K TIPe/IOCTaB/IeHHIO0 OTUYETa repe/| TPYIIoi.

YHuBepcaibHbIe pery/issTUBHbIE AeHCTBUS
CamoopzaHusayusi:
BBLISIB/IATh B JKU3HEHHBIX M yUeOHBbIX CUTyalUsiX Mpo0JiemMbl, TpeOyrorue
pelleHus;
OpUEHTUPOBAaTbCS B  Pa3/IMUHbIX TOAX0JaX K TPUHATUIO  pelleHui
(uHAVBUAYaTbHOE IPUHSITUE pelllieHuH, MPUHSTUe pellleHWH B IpyTire);
CaMOCTOSITE/IbHO COCTaBJ/IATh aJlOPUTM pellleHus 3ajjauu (WId ero uacTb),
BbIOMpATh Criocob pelieHust yueOHOM 3a/jauu ¢ YU4ETOM UMEOIIUXCSI peCYyPCOB
1 COOCTBEHHBIX BO3MOKHOCTEM, apr'yMeHTHPOBATh BEIOOD BapHaHTa PelleHus
3ajjauy;
COCTaB/IATh IJIaH [JeWCTBUW (MJIaH peasv3alii HaMeUYeHHOrO ajropuTMa
pellieHus1), KOpPeKTUPOBaTh Tpe//I0XKeHHbIN alrOpyUTM C YUETOM IOTy4YeHHUst
HOBBIX 3HaHUM 00 M3y4aeMoM OOBeKTe;
JlenaTb BBIOOp B YC/OBUSIX TPOTHBOpeunBOWM HHGopMalud U OpaThb
OTBETCTBEHHOCTbH 3a pellleHue.
CamokoHmpoasb (pegpiekcus):
B/IQJIeTh CITI0COOaMU CAaMOKOHTPOJISI, CAMOMOTHBAIIVU U pedIeKCUY;
JlaBaThb afleKBaTHYIO OL|EHKY CUTYyallUy U TIpeJjjiaraTh IlaH eé U3MeHeHNs;
YUUTBHIBaTh KOHTEKCT U MpeJBUAeTb TPYAHOCTH, KOTOPble MOTYT BO3HUKHYTh
TpY pellleHWd yueOHOM 3a/laud, aflariTUPOBATh pe- IleHHe K MeHSFOIIUMCS
00CTOATEILCTBAM;
OOBSICHATb ~ TPUUMHBI  [JOCTHXKEeHHsI  (HeJOCTWKeHUs)  pe3yJ/bTaToB
MHGOPMAIIMOHHOM JIesITe/TbHOCTH, /1aBaTh OLIEHKY MPUOOPETEH- HOMY OTIBITY,
yMeTb HaXx0/JUTh MO3UTHBHOE B MPOM30LLIe/IIeH CUTyal1y;
BHOCUTb KODDEKTHBBI B [JeSTeTbHOCTb Ha OCHOBE HOBBIX OOCTOSITE/BCTB,
W3MEHMBIIUXCS ~ CUTyalluid,  YCTaHOBJEHHBIX  OIIMOOK,  BO3HUKIIMX
TPYZHOCTeW;
OLIeHMBaThb COOTBETCTBUE pe3y/bTaTa Lie/d U yC/IOBUSIM.
OMOYUOHA/IbHBIU UHMe/1/1eKm:
CTaBUTH cebsi Ha MeCTO ApPYroro yeyjioBeka, MOHUMaTh MOTUBBI U HaMepeHUst
JIpyroro.
ITpunsamue ce6s u dpyaux:
0CO3HaBaTh HEBO3MOKHOCTb KOHTPOJIMPOBATh BCE BOKPYT JlaXke B YCIOBUSIX
OTKPBITOTO ZIOCTYTIA K JIF0ObIM 00béMaM UHGOPMAaIUH.

INPEJMETHBIE PE3YJ/IbTATbBI

7 KJj1acc

JeMOHCTPUPOBAaTh  CBOOOJHOE  B/afieHHe  OCHOBHBIMM  TIOHSTHSIMU:
uH(oOpMaIus, rnepefaya, XpaHeHHe U 00paboTka MHGOpPMALMH, a/ITOPUTM;
WICTI0/1b30BaTh UX [JIs pellieHNst yueOHbIX U IMPAaKTUUeCKHUX 3a/ay;

KOJIUPDOBaTb W [JeKOAMPOBaTb COOOIIEHWs] 110 3aJaHHBIM TpaBU/IAM;
JIeMOHCTPUPOBaTh MOHUMaHUe (MOSCHATh CYLHOCTb) OCHOBHBIX NPUHLIMIIOB
KOAUPOBaHUsl MH(OPMaLMy pa3/IMUHON TNPUPOJbl: YKCIOBOM, TEKCTOBOW (B
pa3/IMuUHBIX COBPEMEHHBbIX KOJWPOBKax), rpaduueckol (B pacTpoBOM U
BEKTOPHOM IIpe/ICTaB/IeHUH), ay10, BUJEO;



CpaBHMBATh [JIUHbI COOOIEHWM, 3arMCaHHBIX B DPa3IMuHbIX ajadaBUTax;
cBOOO/THO OTIePUPOBATh eIMHULIAMU M3MepeHusi HH(opMal[ioHHOTO 00BEMa 1
CKOpOCTH Tlepe/ilaull [JaHHBIX;

OlLIeHMBaTb M CpPaBHMBAThb pa3Mephbl TEKCTOBbIX, IpaduuecKrx, 3BYKOBBIX
(atinos u Bugeodaiiios;

NIPYUBO/ITh TIPUMephbl COBPEMEHHBIX YCTPOWCTB XpaHeHUsi W Tepejauu
JlAaHHBIX, CPaBHUBATb UX KOJIMYeCTBEHHbIE XapaKTepPUCTHKY;

TOTy4YaTh U UCI0/Ib30BaTh MHPOPMALIMIO O XapaKTepUCTUKAX MepPCOHaTbLHOTO
KOMIIbIOTEpPAa U €r0 OCHOBHBIX 371eMeHTax (IIpOLieccop, orepaTUBHas MaMsTh,
JI0/ITOBpeMeHHasi TlaMsITh, YCTPOMCTBa BBO/Ia U BBIBO/IA);

COOTHOCUTh XapaKTepHUCTUKU KOMIIbIOTepa C 3a/jauaMu, pelllaeMbIMU C €ro
TIOMOLL[bIO;

BbI/Ie/IITh OCHOBHbIE 3Tarbl B UCTOPUM Pa3BUTHSI KOMIIBIOTEPOB, OCHOBHbIE
TeHJeHIIMX pa3BUTUs HWHGPOPMALIMOHHBIX TEXHOJOTW, B TOM UHMCIIe
r/100a/IbHBIX CeTel;

OpHEHTUPOBAaTbCSl B HepapXUueckod CTPyKType (ailjloBOM CHCTEMBI
(3anuchIBaTh MoHOe uMs (aiina (mamnku, kKatajaora), myTb K daiiny (marke,
KaTajiory) 1Mo HMeIOIeMyCsl OINMMCaHWI0 (PaiiioBOM CTPYKTYPbl HEKOTOPOTO
MH(OPMaLMOHHOT0 HOCUTe- JIS1);

paboTathb c (haliyioBoi crCTeMOM MepCoHabHOTO KOMITbIOTEPAa U 00/IaUHBIMU
XpaHW/IMILaMU C MCI0JIb30BaHWeM TIpaduueckoro HMHrepdelica: co3jaBarth,
KOTIMPOBaTh, TepeMellaTb, TeperMeHOBbIBaTh, VAalsTh W apXUBUPOBATh
(alinbl U KaTanory;

cobmozate TpeboBaHMs 6e30macHOM 3KCIUTyaTalldd TEeXHUUECKUX CPe/iCTB
MH(OpPMaLMOHHO-KOMMYHHKAL[MOHHBIX TeXHOJIOTHH; UMeThb MpecTaB/jeHre O
B/USSHUM ucrionb3oBaHus cpeictB KT Ha 370poBbe mosb3oBaresis, yMeThb
MPUMEHSATh ~ MeTOAbl  TNPOGWIAaKTUKKA  3a00neBaHWid,  CBSI3aHHBIX  C
MCII0/Ib30BaHueM LU POBBIX YCTPOUCTB,;

cobsroiaTh CeTeBOM 3THKeT, 0a30Bble HOPMbI WH(OPMAIMOHHOW 3TUKUA U
mpaBa Mpu paboTe C TPWIOXKEHUsIMH Ha JIOOBIX YCTPOMCTBaXx M B CeTH
WHTepHeT, BBIOWPATh Oe30macHbIe CTpaTeryy 1o- BeJjeH!s B CeTH;
WCMO/Mb30BaTh  pa3/iiyHble  CpeACTBa  3allliThl  OT  BPEJIOHOCHOTO
MPOrpaMMHOTO obecrieueHus, obOecrieunBaTh JIMUHYIO 0€30TMacHOCTb TIpU
WCIO/b30BaHUM pecypcoB ceTd VIHTepHeT, B TOM uYHCJe 3allyIlaTh
MepCcoHabHY0 HWH(OpMalMI0 OT HEeCAHKLIMOHWPOBAaHHOIO J[OCTyrNa M €ero
roceCTBUM (pa3ralleHusi, IOZAMeHbl, yTpaThbl JaHHbIX) C YYETOM OCHOBHBIX
TeXHOJIOTUUeCKHX U COLMa/JIbHO-TICUXO0J/IOTUUeCKHX aCIleKTOB HCIO/Ib30BaHHUS
cetu VHTepHeT (ceTeBasi aHOHMMHOCTb, LIM(POBOM Crefl, ayTeHTUUHOCTh
CyOBEKTOB ¥ PeCypCOB, OTTaCHOCTb BPeZOHOCHOTO KO/Ia);

MCcKaTb UH(pOpMalUio B ceTy VIHTepHeT (B TOM UKMCIIe TI0 K/IFOUeBbIM CJIOBaM U
1Mo W300paKeHWI0), KPUTHUECKH OTHOCHUTBhCA K HaW|eHHOW WH(MOpMaIuy,
OCO3HaBasi OMAaCHOCTb [ii JIMUHOCTA U O0OIecTBa pacmpoCTpPaHeHUst
BpeIOHOCHOM  MH(OpMaLuy, B TOM YMCJIe SKCTPEMUCTCKOrO U
TepPPOPUCTUUECKOTO XapaKTepa;

TIOHUMATh CTPYKTYPY aZipecoB BeOG-pecypCoB;

WCII0/Ib30BaTh COBPEMeHHbIe CepPBUCHI MHTePHeT-KOMMYHUKALIMH, [U(pPOBbIe
CepBHCHI TOCYZAPCTBEHHBIX YCIYT, U(POBLIe 00pa3oBaTe/ibHbIe CePBUCH;
PaCKpBIBATh CMBIC/I TIOHSATHM «HUCIIOIHUTENb», «aATOPUTM», «IPOTPaMMay,
MOHUMasl Pa3HUIy MeXAy YIoTpebjeHHeM 3THX TEePMHUHOB B OOBIZEHHOMN
peuu U B MUHPOpMaTHKe;

OTMCHIBATh AJTOPUTM PpeIIeHWs 3aZaud Pa3JMuHBIMU COCO0aMHu, B TOM
yucse B Bujie OJI0K-CXeMbl;



pa3buBaTh 3a/jauM Ha T10/33/la4l; COCTABJIATh, BBIOIHATH BPYYHYH) U Ha
KOMIIbIOTEpe HEeC/IOXKHbIE alTOPUTMBbI C UCII0/Ib30BaHUEM BeTBJIEHUM, LIUK/IOB
Y BCIIOMOTaTeJ/IbHBbIX aJTOPUTMOB Il YIIPABJIEHUSI UCIIOJHUTENISIMU, TaKUMU
Kak Po6ort, Uepernaiiika, YepTéXHUK;

TIpe/ICTaB/IsATh pe3y/bTaThl CBOEM /1eATebHOCTH B BU/le CTPYKTYpPHUPOBaHHBIX
WTIOCTPUPOBAHHBIX  JIOKYMEHTOB,  MYJIbTUMEJUWHBIX  [pe3eHTaLUi,
JIeMOHCTPHUPYS CBOOO/IHOE BJla/ileHre YMEeHHUSMH 1 HaBbIKaMU MCIIOIb30BaHMUs
MH(POPMAL[MOHHbIX ¥ KOMMYHUKAL[MOHHBIX TEXHOJIOTWWA i1  TIOWCKa,
XpaHeHWs, 00pabOTKM W TepeJaud ¥ aHaaW3a Pas/MYHbIX BUZOB
vHpopMaLu; (opMHPOBaTh TUUHOE WH(OPMALIMOHHOE TTPOCTPAHCTBO.

8 kymacc
TIOSICHATD Pa3/vuvsi MeX/Y TO3UIMOHHBIMU W HEMO3ULIMOHHBIMM CUCTEMaMHU
CUHCJIeHNST;
3amMKChIBaTh, CPAaBHMBATh U TIPOU3BOJUTH apu(MeTHUeCKWe Orepaly Haj
1[e/ILIMUA YMC/TAMU B TIO3UI[UOHHBIX CUCTEMAaX CUUC/IEHUST;
CBODOOZIHO  OTEpUPOBATh  TOHATHSIMU  «BbICKA3bIBaHUE»,  «JIOTMYECKas
oreparnysi», «JIOTUYeCKOe BbIpayKeHHe»;
3aTMKChIBaTh JIOTMUECKUE BBIDAKEHUSI C HCIOJIb30BAHUEM [U3bIOHKIUH,
KOHBIOHKIIUY, OTPHIIAHUSI, WMIUIMKAI[MM W SKBUBAJIEHI[UH, OIIPe/e/IATh
WUCTUHHOCTD JIOTUUECKUX BBIPDAKEHUH MPU U3BECTHBIX 3HAYEHUSIX UCTUHHOCTH
BXO/ISIIIUX B HETO NT€PEMEHHBIX;
CTPOUTb TabOMWIBI MCTHHHOCTH [JI1 JIOTMUECKUX BbIPAKEHWH, CTPOUTh
JIOTUYeCKyre BbIpayKeHUsI TI0 Tab/TLiaM UCTUHHOCTH;
YTIPOIIATh JIOTUYEeCKHE BbIPA)KEeHMUsI, KCITO/Tb3Ys1 3aKOHBI a/ire0phl JIOTHKH;
TIPUBO/IUTH TIPUMEPHI JIOTUUECKHUX 3JIEMEHTOB KOMITBIOTEPa;
yMeTb BbIOUpaTh MOJAXO/AIIUN alTOPUTM [JIsl PeIlleHUs 3a/1auu;
CcBOOO/THO OTIEPUPOBATh MOHATUSMU: TIepEMeHHasi, THT [aHHbBIX, OIeparfus
NPUCBAaVBaHWs, apUPMeTHUeCKHWe U JIOTUYeCKHWe Orepalydy, BK/IHoUast
oreparyy 1eJI0UMC/IEHHOTO JieJIeHUsT U OCTaTKa OT JeJIeHNsT;
UCII0/Tb30BaTh KOHCTAHTLI U TEPEMEHHbIE Pa3/IMYHBbIX THIOB (UHMC/IOBBIX —
L[eJIBIX U BeIIeCTBeHHBIX; JIOTMYeCKHX; CUMBOJIbHBIX), a TaKXKe COJiepKaliyie
WX BBIP@KEHUS; UCTI0/Ib30BaTh OTMepaTop NMPUCBAUBaHUS;
3alMChIBaTh ~ JIOTUYECKHWe  BBIDAKEHHUS] ~ Ha  M3y4aeMOM  SI3bIKe
TIPOrpaMMUPOBaHUS;
aHa/IM3UPOBATh TIPe/|I0’KeHHbIe aITOPUTMBI, B TOM UHC/Ie OTIPeZessTh, KaKue
pe3y/ibTaThl BO3MOXKHBI TIDH 3aZldHHOM MHOKECTBE MCXO[HBIX 3HAueHUH;
oTipeZiesIiTh BO3MOJKHBIE BXO/HBIE JAHHBIE, TIPUBOASIIME K OMpee/léHHOMY
pe3yJibTary;
CO3[aBaTh ¥ OTJA&KMBATh TIPOTPaMMbl HAa  COBPEMEHHOM  SI3bIKe
rporpaMMupoBaHusi  obmiero HasHaueHus (Python, C++, Java, C#),
peasM3yIoIye aJrOPUTMbl 00pPabOTKH UMC/IOBBIX /IaHHBIX C WCTIO/Ib30BAHUEM
BETBJIeHWH (HaxOoXKJeHrHe MUHAMyMa U MakKCUMyMa U3 JBYX, TPEX U UeThIPEX
yuces; pelleHre KBaZIpaTHOTO YPaBHEHWs, WMEIOIIer0 BeleCTBeHHbIe
KODHM);
CO3[aBaTh ¥ OTJA&KMBATh TIPOTPaMMbl HAa  COBPEMEHHOM  SI3bIKe
MpPOrpaMMUPOBaHUsI OOIIlero Ha3HaueHWs U3 TIPUBEJEHHOTO BBIIIE CITHCKA,
peasM3yIoIye aJrOPUTMbl 00pPabOTKH UMC/IOBBIX /IaHHBIX C WCTIO/Ib30BAHUEM
IIUK/IOB C TIEPEMEHHOM, IMK/IOB C YC/JIOBHSMH (QITOPUTMbI HaXOXKIEHUS
HauOosblero o0IIero [euTenss [ABYX HaTypalbHBIX 4HCeJT; TPOBEPKU
HaTypa/JbHOTO YHKC/Ia Ha TPOCTOTY; Pa3/ioKeHWsl HATypaJbHOrO YKMCIa Ha
MIPOCTBIe COMHOKUTEH; BbIZie/ieHus IM(P M3 HaTypasbHOTO UKC/Ia);



co3jaBaTb W  OT/I&XUBAaTb TMPOrpaMMbl Ha COBPEMEHHOM  sI3blKe
MpOrpaMMHpOBaHus 00IIlero Ha3HaueHWsi U3 TPUBEJEHHOTO BhIIIe CITHCKA,
peanu3yolie aaropuTMbl  00pabOTKM TIOTOKAa JaHHBIX (BBIUMC/IEHHUE
KO/IMUeCTBa, CYMMbI, CpeJHEro apu(pMeTHUUeckoro, MHUHUMAJbHOIO U
MaKCMMa/bHOTO 3HauyeHWM 37eMeHTOB UMC/IOBOM IMOC/e/j0BaTelbHOCTH,
YI0BJIETBOPSIIOLLMX 3a/JaHHOMY YCJIOBHIO);

co3jaBaTb W  OT/I&XUBATb TMPOrpaMMbl Ha COBPEMEHHOM  sI3blKe
MpOrpaMMHpOBaHus 00IIlero Ha3HaueHWsi U3 TPUBEJEHHOTO BhIIIe CITHCKA,
peanu3yolie anropuTMbl 00pabOTKK CMMBOJIBHBIX AAaHHBIX (TIOCUMBOJIBHAS
o0OpaboTka CTpPOK, TIOJCUET YaCTOTHI TIOSIBJIEHUSI CHMBOJIa B CTDOKE;
HCTI0/Ib30BaHME BCTPOEHHBIX (DYHKIHMIA /151 00pabOTKYU CTPOK);

CO03/laBaTh W OT/aXMBAThb MPOrpaMMbl, peaju3ylolie TUIOBble aJrOpUTMbI
00paboTKi OJHOMEpHBIX UYHC/IOBBIX MAacCHBOB, Ha OJHOM W3 SI3BIKOB
MIpOrpaMMHPOBaHKsI U3 TIPUBEIEHHOTO BbILLIe CIMCKA: 3all0JTHEHUe YKC/I0BOr0
MaccyBa CAy4YalHbIMU UMC/IaMHM, B COOTBETCTBHMHM C (DOPMYJ/ION WM TMyTEM
BBOJIA UMCesI; JIMHENHbIN MOMCK 33J,aHHOTO 3HAueHWsl B MacCuBe; MOJCUET
3/1eMEHTOB MacCHBa, Y/IOBIETBOPSIOLINX 3a[JaHHOMY YC/IOBUIO; HaXOKJeHre
CYMMBbI, MUHMMa/IbHOT'O0 U MaKCHMasbHOI'O 3HaUeHUH 3/1EMEHTOB MaCCHUBa;
WCTI0/Ib30BaTh 3JIEKTPOHHBIE TabMIIbI 17151 00paboTKM, aHaM3a

Y BU3ya/IM3alliy YMC/IOBBIX J@HHBIX, B TOM YMCJIE C BblJe/IeHMeM Juara3oHa
Tab/UILIBI U YIIOPS0UMBAHNEM (COPTHPOBKOM) €ro 371eMeHTOB;

CO03/laBaTh U MPUMEHSTh B 3/IeKTPOHHBIX Tabiuiax GopMyJibl /17151 paCyéTOB C
WCTO/Ib30BaHNMEM BCTPOEHHBIX apuMeThuecKux (PyHKLMI (CyMMHpOBaHHe,
BbIUMC/IEHWe Cpe/lHero apu(MeTUueckoro, TIOUCK MaKCHMalabHOIO U
MUHHMAa/IbHOTO 3HAaueHWH), abCOFOTHOM, OTHOCHTETbHOM M CMeIllaHHOMH
ajipecaLjuu.

9 k/1acc
JeMOHCTPUpPOBAaTh  CBOOO/JHOe  B/aJileHWe  TIOHATHSMU  «MOJEeJIb»,
«MOJlelIMPOBaHue»: pacKpbIBaTb WX CMBICJ; OMNpeZessiTb BUAbI MoJesnel;
OLIeHMBATb Qa/|eKBaTHOCTb MOJIeJId  MO/IeIUpDyeMOMYy OOBeKTy U  IieisiM
MOZIe/TMPOBaHUsT; WCIOIb30BaTh MOZEIMPOBaHMe [is pellieHrs] yueOHBIX U
MpaKTUUeCKUX 3a/iay;
Co3/laBaTh O/IHOTAO/MIMUHYIO 0a3y /[JaHHBIX, COCTABJ/SATH 3ampochl K 0Oase
JIJAaHHBIX C TTOMOLL[bIO BU3Yya/lbHOT'O Pe/laKTOpa;
JIEMOHCTPUPOBaTh CBOOOJHOE BjIa/leHNe TEePMUHOJIOTHEM, CBs3aH- HOU C
rpadamu (BepiliMHa, pebpo, TyTh, AJMHA pebpa W TYyTH) U [lePeBbsMU
(KopeHb, JTUCT, BBICOTA [iepeBa);
VICTIO/Tb30BaTh rpadbl M [iepeBbsl [Ji1 MOJENWPOBAHUS CUCTEM CETeBOM U
repapXuuecKoi CTPYKTYpbl; HAXOJWUTh KpaTyaMlliMi MyTh B 3a/laHHOM rpade;
BBIUMC/ISITh KOJTMUECTBO MyTel MeXXAy ABYMs BepllMHaM{ B HarpaB/ieHHOM
alMK/IMYeCcKOM rpade; BBIITOTHATE TIepe0op BapUaHTOB C TIOMOIIIBIO /1epeBa;
CTPOMTb HeC/OXKHble MaTeMaTHyecKue MOJeIu W WCMOb30BaTb UX /IS
pellleHWss 3aJjlad  C TIOMOLIBKD MaTeMaTU4YecKoro (KOMIIbIOTEPHOTO)
MOJIeIUPOBaHMs;  TOHUMAThb  CYL[HOCTb  5TaliOB  KOMIIbIOTEPHOTO
Mo/ieIMpoBaHus (TIOCTaHOBKA 3aJjauu, NOCTPOeHWe MaTeMaThyeCcKOoi MOJeny,
rporpaMMHasi peanu3aliysi, TeCTUpOBaHWe, TPOBeJeHHe KOMIIbIOTEPHOIO
5KCIIePUMEeHTa, aHa/Iu3 ero pe3y/IbTaTOB, yTOUHEHHEe MOJIe/N);
pa3buBaTh 3a/lauM Ha I10/13a/jauy; CO3/jaBaTh W OT/aKUBAaTb TNPOTPaMMbI Ha
COBpPeMEeHHOM sI3bIKe TTPOrpaMMHpoBaHust obirero HasHauenus (Python, C++,
Java, C#), peanusyloiiie anropuTMbl 00pabOTKM UHC/IOBBIX [JaHHBIX C
WCM0/Ib30BaHKEM MOATPorpamm (rporesyp, QpyHKIui);



COCTaB/IATL U  OTJaXUBaTb IIPOrpaMMbl Ha COBPEMEHHOM
MpOrpaMMHpPOBaHUs 00IIlero Ha3HaueHUsi U3 TPUBEJEHHOTO BbIIlIe
peaM3yoliie HeC/I0>KHble PeKYPCHBHbIE alrOPUTMBI;

COCTaB/IAT UM  OTJ@KKMBaThb I[IPOrpaMMbl HAa COBPEMEHHOM  SI3bIKe
MPOrpaMMHPOBaHMsl 00LIero Ha3HaueHWs W3 TPUBEJEHHOTO BBIIIE CITHCKA,
peanu3yoliie aaropuTMbl COPTUPOBKM MacCHBOB, JBOWYHOIO TIOWCKA B
yTOPsJOUeHHOM MacCHBE;

COCTaB/IAT WM  OTJ@KWBaThb T[POrpaMMbl HAa COBPEMEHHOM  SI3bIKe
MPOTrpaMMHPOBaHMsl 00Lero Ha3HaueHWs W3 TPUBEJEHHOTO BBIIIE CITHCKA,
peanu3yroljiie OCHOBHbIE a/JrOPUTMbl 00pabOTKM JBYMEPHBIX MaCCUBOB
(MaTpuLy): 3aro/HeHWe JBYMEpPHOIO MacCHBa C/Iy4YalHBIMM UYWCIaMU U C
VICTI0/Tb30BaHueM (hOpMyJT; BbIUMC/IEHHE CyMMbl 3/1IeMEHTOB, MaKCHMaabHOIO
¥ MUHUMAaJbHOTO 3HaueHWH 3/IeMEeHTOB CTPOKH, CTOJIOLA, /Juara3oHa; TIOMCK
3a- JaHHOTO 3HaYeHUsI;

COCTaB/IATE M  OTJ&KMBaThb I[POrpaMMbl Ha COBPEMEHHOM  SI3bIKe
MpOrpaMMHpOBaHus 00IIero Ha3HaueHWsi U3 TPUBEJEHHOTO BhIIIe CITHCKA,
peaM3yrolLye MpoCTble MPUEMBI JUHAMUYECKOT0 IPOrPaMMHPOBaHMS;
COCTaB/IAT WM  OT/J@KMBaThb T[POrpaMMbl HAa COBPEMEHHOM  SI3bIKe
MPOrpaMMHPOBaHMsl 00LIero Ha3HaueHWs W3 TPUBEJEHHOTO BBIIIE CITHCKA,
peanu3ytoliie 6a30Bbie aITOPUTMbI 00pPabOTKH /IaHHBIX B TEKCTOBBIX (aiiiax:
yTeHHe JaHHBIX U3 (aiina, 00paboTKa YMCIOBBIX, CUMBOJIBHBIX M CMEILIaHHBIX
JlaHHBIX W3 (paiiia; 3arrCh pe3y/bTaToB B (aiin;

BbIOMpaTh Crocob MpeCcTaBlIeHus JaHHBIX B COOTBETCTBHUHU C TIOCTaBIeHHOMN
3azaueii (Tabmuipl, cxembl, rpaduKku, [AuUarpaMMbl) C HCIOIb30BaHHEM
COOTBETCTBYIOIIUX ITPOTPAMMHBIX Cpe/iCTB 00pabOTKM JaHHBIX;
MCII0/Ib30BaTh /17151 00paboTKM /JaHHBIX B 3/IeKTPOHHBIX Tab/MLIax BCTPOEHHbIe
¢byHKUMK (CyMMHMpOBaHMEe M TIOZACYET 3HauyeHWM, OTBeYarolUX 3aJaHHOMY
YCJIOBUIO);

WCII0/Ib30BaTh UYKMC/IEHHBbIE METO/bI B /IEKTPOHHBIX TAO/IWIAX /il pelleHust
3aZlau U3 pa3HbIX TIpeJMeTHBIX 00JlacTeli: UHC/IEHHOTO MOZe/TUPOBaHus,
pellieHNs] ypaBHEHUI U MOMCKa ONTUMa/bHBIX pelleHui;
pa3pabatbiBaTh  BeO-CTpaHULIbI, COZep)Kallie  PHUCYHKH,
TUIePCChUIKY;

TIPUBO/IUTEL TIpuMepkl cep mpodeccHoHaNbHON [1esiTe/TbHOCTH, CBSI3aHHBIX C
MH($OPMATHKOM, NMPOrpaMMHpOBaHUEM M COBPeMEHHbIMU MH(OPMAaLMOHHO-
KOMMYHHUKALIMOHHBIMU TE€XHOJIOTHUSIMU;

TIPUBOJUTH TpUMepbl NepCreKTUBHbIX HarpaB/ieHUIH pa3BUTHSA
MH(POPMAaLIMOHHBIX TeXHOJIOTHH, B TOM UHC/Ie UCKYCCTBEHHOTO MHTe//IeKTa 1
MAIlIUHHOTO 00yYeHus;

pacrio3HaBaTh TOMBITKK U TIpeAyTNpex/jaTh BOBIeUeHre ceOst U OKPY>KaroIX
B /IleCTPYKTHBHbIe M KpPHMMHUHaJIbHbIe ()OPMBI CeTe- BOM aKTMBHOCTH (B TOM
yucie KubepOy/uuHT, (ymHr).

SI3BIKE
CITMCKa,

CITMCKH n

TEMATNYECKOE IVNTAHUPOBAHUE KYPCA NTHO®OPMATUKHN

KosmmnuecTBO uacoB

Pa3pen 7 9 BCEI'O
8 xacc
KJj1acc KJIacc
Pa3gen 1. Lludposasi rpaMOTHOCTB 14 14 28
Paszen 2. TeopeTrueckyrie 0CHOBBI HH(POPMAaTUKK 11 20 12 43




Paszgen 3. AIropuTMM3aL{is ¥ OCHOBBI IIPOrPaMMUPOBAHIS 24 34 28 86
Paszgen 4. udopMmaririonHsle TexHomoruu (12 yacos) 15 10 10 35
Peseps 4 4 4 12
Bcero 68 68 68 204

7 Knacc (68 uacoB)2 yaca B Hefiento, Bcero — 68 uyacoB, 4 yaca — pe3epBHOe

BpeMSI.

IIpumepHbIe TeMbI,
pacKpbIBaloIiue
JaHHbBIN pasjen

NpOorpaMmsl,
U KOJIMYeCTBO YacoB,
OTBOAMMOE Ha UX

YueOHOe coiep)KaHue

OcHOBHBIE BH/IbI
AeATe/TbHOCTH
yYaluxcs npu

U3yYeHHH TeMbI

(Ha ypoBHe yueOHbBIX

HNcnonb3iyemsblie
3/1IeKTPOHHbIE
o0pa3oBarTe/IbH
ble pecypchbl

JAelCTBUIN)
Hu3ydeHue
Pazpgen 1. [ludposas rpamoTHOCTH (14 yacos)
Kowmmnbrotep — Kowmrbrorep — PackpbiBaTh CMBIC
YHUBepCalbHOe YHUBepcaibHOe V3y4yaeMbIX MTOHSITUM.
YCTPOUCTBO BBIYHC/IUTE/IbHOE AHanM3upoBaTh

06paboTKu AaHHBIX (5
yacoB)

yCTpOMCTBO, paboTatolijee 110
riporpamme. THIIbI
KOMIIbFOTEPOB:
TepCOHa/IbHbIe KOMITbKOTEPBI,
BCTPOEHHbIe KOMIIbIOTEPHI,
CyNepKOMIMbIOTEPHI.
MobusbHbIe YCTPOMCTBA.
TexH1Ka 6€30MacHOCTU U
rpaBusia paboThI Ha
KoMIibroTepe. OCHOBHbIE
KOMIIOHEHThI KOMITbIOTepa 1
ux HasHaueHue. [Ipoueccop.
OnepatuBHasg U
OTOBpeMeHHast aMsTh.
YcTpoiicTBa BBOJ|a U BBIBOJA.

yCTpOMCTBa
KOMITbIOTepa C TOUKH
3peHust OpraHu3aluu
nponesyp BBOAA,
XpaHeHus1, 00pabOTKH,
BLIBO/IA U Tlepefiauu
rvH(OopMal1u.
[Tonyuats
vH(dOopMal[1io 0
XapaKTepUCTUKaX
KOMIIbIOTEpA.
CpaBHUBATbL
XapaKTepUCTUKU
KOMITBIOTEPOB Pa3HbIX
THUTIOB.




CeHCOpHbIN BBOJ, JaTYUKU
MOOHJIbHBIX YCTPOWCTB,
cpezicTBa OMOMeTpUYeCKOon
ayreHTU¢UKauuu. Victopus
pa3BUTHSI KOMITBIOTEPOB U
MMPOrPaMMHOTO 00ecTieueHusl.
[TokoJsieHus1 KOMITBIOTEPOB.
CoBpeMeHHbIe TeH/|eHL[U1
pa3BUTHSI KOMITLIOTEPOB.
CynepKOMITbIOTepHI.
[MTapasnenbHble BEIUUCEHUS.
[TepcoHa/bHBIN KOMITBIOTEP.
[Tporeccop u ero
XapaKTepUCTUKU (TaKTOBast
4yacToTa, pa3psiIHOCTh).
OnepaTtviBHast TIaMSITh.
[onroBpemMeHHas NaMsTh.
YcTpolicTBa BBOZIa U BBIBO/Ia.
O0BEM XpaHUMBIX JJAHHBIX
(oriepaTuBHasI MaMsITh
KOMITbIOTEpa, KECTKUM IUCK
Y TBepPZ0TeTbHbIN
HAKOIUTe/Ib, IOCTOSTHHASI
MamsiTh CMapT(oHa) 1
CKOpOCTb /I0CTyTIa

7151 pa3/TMUHbIX BU/IOB
HOCHUTEJIei.

[TpakTHUeckue paboThl
Bk/itoueHre KOMIbIOTepa U
roJsiyueHre uHGopMaLuu o
€ro XapaKTepUCTHUKaX
[Tonyuenue uHboOpMaIu 0

XapakTepu3oBaThb
3/IeMeHTHYI0 0a3y 1
BbIUMC/IUTE/IbHbIE
pecypchbl KOMITbIOTEPOB
pa3HbIX [OKOJIEHUH.
[IpuBOIUTE TIpUMEDBI
3a/jay, pelaeMbIX Ha
CyNnepKOMIIbIOTepax.
Bri1es11Th OCHOBHBIE
TeH/IeHL[UN Pa3BUTHUS
KOMITbIOTEPOB

KoH¢uryparmu [TK
IIporpammel U IIporpammHoe PackpeiBaTh CMBICI
JaHHbIe (7 4acoB) obecrieueHue M3y4yaeMbIX
KOMIIbIOTEpa. TIOHSITHI.
TpuknanHoe OmnpeensTsb
IIPOrpaMMHOE TporpaMMHbIe
obecrieuenrie. CrucTeMHOe cpesicTBa
3
[IporpaMMHoOe HeoOXoIUMbIe JIJIsT
obecrieuenrie. CUCTeMBI OCYILIECTB/IeHHsI
[IpOrpaMMHUpOBaHUA. MH(OPMAaIMOHHBIX

[IpaBoBas oxpaHa
TIPOrPaMM U JIaHHBIX.
BecrinaTHble ¥ yC/i10BHO-
OecruiaTHbIE TIPOTPaMMBI.
CB000/1HOE TIPOTPAMMHOE
obecrieyeHue.

daiinibl U ManKu
(xatanoru). Tumbl
datinoB. CBolicTBa

TIPOLIeCCOB MpU
pelleHuH 3aau.
Onpenensitb
OCHOBHBbIE
XapaKTepUCTUKU
ornepaLvoHHOM
CUCTEMBI.

OnepupoBaThb
KOMITbIOTEPHBIMU




daiinoB. XapakTrepHbie
pa3mephl ¢aiiioB
Pa3/IUYHBIX TUTIOB
(cTpaHuLIa TEKCTa,
3/IeKTPOHHAsT KHUTQ,
dotorpadus, 3anuch
TIeCHU, BU/I€OKJIHTI,
MIOJTHOMETPa’KHbIN
¢bunbm). ITpUHLIMIIBL
nocTpoeHust (ainoBbIxX
CHUCTEM.

[TonHoe ums daiina
(mariku, Karasnora). [TyTb
K (haiiny (marke,
Karasory).

@DaunoBbI MeHeKeD.
Pabora c daitiamu u
rarkamu (KaTajaoramu):
co3/jaHKe, KOMMpOBaHue,
nepemelLeHue,
repeMMeHOBaHUe U
yAaneHue (aiioB u
rariok (KaTasoros).
[Mouck aiinos.

ApxuBaiyis JaHHBIX.
Wcnonb3oBaHue
MpOrpaMm- apXruBaTOPOB.

KowmrbroTepHblie BUPYChI
Y [pyrye BpeZOHOCHbIe
rnporpamMmel. ITporpaMmel
JUTS1 3aLUThI OT BUPYCOB.

IIpakTHueckue paboThI

1. HMsyuenue
3/1eMEHTOB
uHTepdeiica
HCII0/Tb3yeMOou
ornepaLrOHHON
CUCTEMBI.

2. BeimosiHeHue
OCHOBHBIX OTleparyi
C daitiamu u
rarnkamu.

3. CpaBHeHue
pa3MepoB
TEKCTOBBIX,
rpaduuecKux,
3BYKOBBIX U
BU/Ie0(aiiyioB.

4. Wcno/yin3oBaHue
MPOrpaMMmbI-

H“H(OpMaLMOHHBIMU
00BeKTaMU C
TIOMOIIIBIO
rpa¢duueckoro
ruHTepdetica.

BrimnoniHAaTe
OCHOBHbIE
orepaLyu C
datinamu u
rarkamu
(xaTanoramu).

OreHrBaTh
pa3Mephl ¢alinos,
MO/ITOTOBJIEHHBIX C
WCII0/Ib30BaHHEM
pa3/INYHbIX
YCTPOUCTB BBOJa
vHpopMaLn
(KnaBUATypHI,
CKaHepa,
MHUKPO(DOHa,
¢doTokamepsl,
BU/IeOKaMephl).
[InanvpoBath U
CO03/1aBaTh JTUUHOE
MH(pOPMaLMOHHOe
MPOCTPAHCTBO




apxuBaropa.

5. 3amura
vHbopMaLyu oT
KOMITbIOTEPHBIX
BUPYCOB
KomriproTepHbie ObbeauHeHne PackpbIBaTh CMBIC/T

ceTH (2 yaca)

KOMITbIOTEPOB B CETh.
Cetb UHTepHeT. Beb-
CTpaHMIIa, BeO-cailT.
CrpyKTypa azipecoB Beb-
pecypcos. bpaysep.
[TovCKOBBIE CUCTEMBI.
[Mouck uH@opmaLuu 1o
K/TFOUeBLIM C/I0BaM U T10
M300pa’keHHIO.
LocToBepHOCTh
vHbopMaLy,
T0JyYeHHOU 13
NurepHera.
CoBpemeHHbIe CepBUCHI
VHTepHeT-
KOMMYHHKAaLUN.
CeTteBoii 3THKeT, 0a30BbIe
HOPMBI
MH(OPMaI[MOHHOW 3TUKU
¥ TIpaBa 1pu paboTe B
cetu VIHTEpHeT.
Crpateruu 6e301macHOro
roBsesieHus B MIHTepHerTe.
IIpakTHyeckue padoThI

1. Tlouck uHpopMaLu
T0 K/TFOYeBbIM
CJIOBaM U 110
M300pa>KeHHIO.

2. Hcnionb3oBaHue
CepBUCOB MHTepHeT-
KOMMYHMKAaL1H:
B3aUMO/lelCTBHe
10Cpe/ICTBOM
3JIEKTPOHHOMU IOYTBI,
BH/le0-KOH(epeHI it

M3y4aeMbIX
TIOHSITUM.
ITpoBepsiTh
JIOCTOBEPHOCTh
vH(opMaluy,
Hali/IeHHOM B CeTU
NuTepHer.
BoccranaBivBath
azipec  BebO-pecypca
u3 HMMEOLUXCS
(parmMeHTOB

Pa3pgen 2. Teopernueckue ocHOBbI HH(popMaTuku (11 yacoB)

Wnudopmarus

u
vH(OopMalOHHbIe
ripotiecchl (2 yaca)

VHdopmariysi — oiHO U3
OCHOBHbIX TIOHSITUI
COBpeMEeHHOW HayKH.
MNudopmariiys kak
CBeJleHus,
Tipe/Ha3HaueHHbIe JJIs1
BOCIIPUSITHSL YeJIOBEKOM,
1 uHbopMaIus Kak
JlaHHbIe, KOTOpbIe MOTYT

PackpbiBaTh CMBIC/T
M3y4aeMbIX
TIOHSITUIA.
OrieHrBaTh
“H(OopMaL1Io

C MO3UlLH eé
CBONCTB
(aKTyanbHOCTb,
JIOCTOBEPHOCTb,




ObITH 0OpaboTaHbI
aBTOMaTU3UPOBAaHHOU
CUCTEMOH.
JIVCKpPeTHOCTh /laHHBIX.
Bo3MOXHOCTB onucaHust
HerpepbIBHBIX 00HEKTOB
VYl IPOLIECCOB C TIOMOILIBIO
JVCKPETHBIX [JaHHBIX.
VHpopmalvoHHbIe
TIPOL{eCChl — TPOLECCHI,
CBSI3aHHBIE C XpaHEHUEM,
nipeobpa3oBaHueM U
repeauen JJaHHBIX

TIOJTHOTA U AIp.).
BrigensTsb
MH(OPMaLMOHHYIO
COCTaBJISIFOIITYIO
TPOL[eCCOB

B OMO/IOTUYECKUX,
TeXHUUYECKUX U
COLIMANBHBIX
CUCTeMax

[Ipencrasnenue
rHpopmauuu (9
YacoB)

CumBost. Andasur.
MoliHOCTb andaBuTa.
Pa3Hoobpasue SI3bIKOB U
angaBUTOB.
EcrecTBeHHbIe U
dbopManbHbIe SI3bIKH.
AndaBut TEKCTOB Ha
PYCCKOM $I3bIKe.
[BonuHbIN andaBuT.
KosryecTBO pa3inyHbIX
c1oB (KOJJOBBIX
KOMOUWHaLIM)
(UKCUPOBAHHOM [IJTUHBI B
JIBOMYHOM asihaBuTe.
[Tpeo6pa3oBaHue r060T0
andaBuTa K IBOUUYHOMY.
KoruectBo pasnmuHbIX
C/10B (PMKCHPOBAHHOMN
JJTUHBI B andaBuTe
onpejenéHHOU
MOII[HOCTH.
Koauposanue ciMB0O/10B
oJHoro angasuTa

C TMOMOIIIBIO KOZIOBBIX
CJIOB B ApyroMm asndasure;
KO/loBast TabsuIia,
JeKOTUPOBaHME.
[IBOMYHBIN KO[I.
[IpepcraBneHue JaHHbIX
B KOMITbIOTEPE Kak
TeKCTOB B JIBOMYHOM
andasure.
NudopmaiiioHHbIH
00bEM IaHHBIX. bUT —
MUHUMaJbHasl eIMHULIA
KOJIn4yecTBa UH(OpMaLuu
— JIBOMYHBIM pa3psij.
baiit, kunobaiiT,
Mera0aiiT, rurabaiir.

PackpeiBaTh CMBICT
M3yuJaeMbIX
MOHSITUM.
IIpuBOSUTH
TIpUMephI
KO/IMPOBaHUsI C
WCII0/Ib30BaHKEM
pa3/InYHbIX
andaBuUTOB,
BCTPEYAIOLUXCS B
JKU3HHU.

Koguposats u
J1eKO/TUPOBAaTh
COO0O0II[eHHS TI0
13BEeCTHBIM
rpaBUiaM
KO/IMPOBaHUsl.
OnpefeniaTh
KOJIUUeCTBO
pa3/InYHbIX
CUMBOJIOB, KOTOpbIE
MOT'YT OBITH
3aKOJUPOBaHbI

C TIOMOLLIBIO
JIBOMYHOTO KO/ia
(bUKcupoBaHHOU
JUIAHBI
(pa3psiiHOCTH).
Onpepensth
pa3psAAHOCTD
JIBOMUHOTO KOJ1a,
HE0OX0IUMOro /ISt
KOJMPOBaHUs BCeX
CUMBOJIOB a/nidaBuTa
3a/IaHHOM
MOLL[HOCTH.
ITopcunThIBaTH
KOJTMUeCTBO TeKCTOB
JIaHHOM JIJIVHBI B




CkopocTh nepefauun
JNaHHbIX. EAMHULIBI
CKOPOCTH Tepejauut
JaHHbIX. VlcKaxkeHue
JlaHHBIX MPU Tiepejaue.
KoaupoBaHue TeKCTOB.
PaBHOMepHBIM KO,
HepaBHOMepHBIH KO,
Kopuposka ASCII.
BocbMubUTHBIE
KoAupoBKU. [TonsaTHe O
kogupoBkax UNICODE.
HexogupoBaHue
COOOII[eHUH C
VICTI0/Ib30BaHUEM
PaBHOMEPHOTO U
HepaBHOMEPHOI'0 KOZa.
NudopmaiioHHbIM
00BbéM TeKCTa.
Koauposanue 1iBeta.
[IBeToBBIE MOAEIN.
Mogemnu RGB, CMYK,
HSL. T'nybuna
Kogupoanus. Ilanurpa.
PactpoBoe 1 BekTOpHOE
Tripe/iCTaB/IeHNe
n3obpakeHni. ITvkcesns.
OneHka
VHGbOpPMaLOHHOT O
00béma rpaduueckrx
JJAaHHBIX 7151 PaCTPOBOTO
1300pakeHUs.
KoaunpoBanue 3ByKa.
Pa3psaHOCTE 1 yacToTa
JVCKpeTHU3aLuHy.
KonnuectBo KaHanioB
3anucy. OneHka
HMH(OPMaI[MOHHOTO
00BbEMa 3BYKOBBIX
datinos.
IIpakTHUyeckue padoThI

1. Omnpepenenue Koja
CMMBOJIA B Pa3HbIX
KOZIMPOBKax B
TEeKCTOBOM
ripoLieccope.

2. OnpepeneHue Koja
1[BeTa B NaJINTpe
RGB B
rpaduueckom
peziaKkTope.

3. CoxpaHeHue

JlaHHOM aJiaBuTe.
OnepupoBartb
eIMHULIAMU
H3MepeHust
KOJIMuecTBa
vHbopMaluu (6uT,
0aiiT, KUI00aiiT,
Merabair,
rurabair).
Koguposats u
JIeKOIPOBATh
TEKCTOBYHO
rH(pOopMaLHIo C
WCTIO/Tb30BaHUEM
KOZIOBBIX TaOJIHII.
Beruncisars
VMH(bOpPMaLMOHHbIN
00BEM TeKCTa B
3a/IaHHOM
KOZIUPOBKe.
OreHrBaTh
HMH(OpMaLMOHHBIN
00BEM rpaduuecKux
JTAHHBIX J1J151
pacTpoBoOro
M300pakeHwsl.
Omnpefenstb 06bEM
MaMsITH,
HeoOX0JUMbIN fjis
TipeJiCTaB/IeHus U
XpaHeHUst
3BYKOBOTO (aiina.
O1leHrBaTh
CKOpOCThb Tiepefjauu
JTAHHBIX




pacTpoBOro
rpa¢uueckoro
1300pakeHUs B
pasHbIx (hopMaTax.
4. 3anuchb 3BYKOBBIX
(aiisioB c
pas3IUYHbIM
KaueCTBOM 3BYyUYaHMsI
(rmybuHOM
KOZJMPOBaHUS U
4aCcTOTOU
JIMCKPEeTU3aL1N)
Pa3zpgen 3. AroputMbl M IporpaMMupoBaHue (24 yaca)

Wcnonuurteny u [TouaTue anroputMma. YBepeHHO

aJITOPUTMBI. Wcnonuurenu OI1epupOBaTh

AnroputMuyeckue aZrOpUTMOB. AJITOPUTM 13y4yaeMbIMU

KOHCTpyKUuH (16 KakK IJIaH yIpaB/IeHus TTOHSTUSIMU.

YacoB) ucnonautenem. ColictBa | OnipefesnsiTh 1o
anroputMa. CriocoObI 6/10K-CcxeMme, JJ1st
3aMycy ajropuTMa peleHus Kakou
(c/ioBecHbIM, B BUJE 3a/1auu
0/10K-CXeMBl, rpe/Ha3HaueH
rporpaMma). JlaHHbIW anrOPUTM.
AJjrroputmMuvecKue AHanusnpoBarb
KOHCTPYKLMH. V3MeHeHue
KoHcTpyxkuus 3HaYeHW BeJIMYUH
«CriejoBaHUuEe». npu TOLLIarOBOM
JIMHeWHbIN alrOPUTM. BBITIOJIHEHUU
OrpaHnyeHHOCTb ajropuTMa.
JIMHEUHBIX arOPUTMOB: Ornpepenatsb 1o
HEBO3MO>KHOCTb BbIOpaHHOMY
1peJlyCMOTpeThb MEeTOJly  peLIeHUs
3aBUCHMOCTb 3ajaudy, Kakue
1ocJIeZloBaTeIbHOCTH aNropuTMHUUECKHe
BBITIO/THSIEMBIX [1eHCTBUI KOHCTPYKLIMH MOTYT
OT UCXOZHBIX [JaHHBIX. BOMTU B aJITOPUTM.
KoHctpykuus CpaBHUBaThL
«BETBJIEHUE»: TI0JIHAs U pasnuHble
HerosiHasi GOpMBI. alIrOPUTMBbI
BrinosiHeHue u peleHus OJJHOU
HeBBITO/IHEHNe yC/I0BUS 3agaud. Co3zaBaTsb,
(MCTMHHOCTD Y JIOXKHOCTh BBITOJ/THATh
BbICKa3bIBaHUsI). BPYYHYlO U  Ha
[TpocThkie ¥ cocTaBHBIE KOMIIBIOTEpe
YCJIOBUSI. HeC/I0KHbIe
Koncrpyxkuus aJIrOPUTMBI C
«TIOBTOPEHUE»: IIUKJIBI C WCII0/Ib30BaHHEM
3a/laHHbIM YMCJIOM LIMKJIOB, BeTBJIEHUU
TIOBTOPEHUIA, C YC/IOBUEM Y BCIIOMOTraTebHbIX
BBITIO/THEHNUS, C aJIrOPUTMOB IS
repeMeHHOM LIMKJ/Ia. yTpaB/ieHUst




BcrniomoratenbHbIe
anrOpUTMBIL.
Hcnosnb3oBaHue
rapameTpoB /151
V3MeHeHUs pe3y/IbTaToB
paboThI
BCIIOMOTaTeIbHbIX
anroOpuTMOB.
AHanus aJiropuTMoB 151
HCTIO/THUTEJIeH.
Brinonnenue
anrOpPUTMOB BPYUHYIO U
Ha KOMITbIOTepe.
CuHTakCcH4eckue U
JIOTUUECKHe OIIMOKHU.
OTKa3bl.
IpakTHyeckue padoThI
1. Cosganue u
BBITNO/THEHHE Ha
KOMITbIOTEpE

HEC/IOXKHBIX a/ITOPUTMOB

C UCII0/Tb30BaHUEM
LIUK/IOB, BeTB/IEHUH U
BCIIOMOTaTe/TbHBIX
aJITOPUTMOB [IJIsI
yTpaB/IeHuUsT
VCTIOTHUTEJISIMHU,
TaKUMHU Kak Po0oT,
Uepenartika,
UepTéKHUK.

2. TlpeoGpa3oBaHue
anropuTMa U3 OIHOM
(dhopMbI 3arucu B
APYyTY*O.

3. Paspabotka a1s
dbopmanbHOTO
VCTIOTHUTEJISI
aZIropyTMa,
TIPUBO/ISAIIETO K

TpeOyeMoMy pe3y/bTaTy

TIPU KOHKPETHBIX
HCXOJHBIX JaHHBIX.

4. «PyuHOe» ucrionHeHue
rOTOBBIX a/IFTOPUTMOB
TIPU KOHKPETHBIX
WCXOJHBIX JaHHbIX

WICIIOJTHUTEJISIMU,
TakKUMU Kak Po0Oor,
Uepernariika,
YepTéKHUK.

VI crioiHATh TOTOBBIE
aJIrOPUTMBI rpu
KOHKDETHBIX
WCXOJHBIX [JaHHBIX.
Crtpouts inb
WCIIOTHUTEJISA
apupMeTHYeCKUX
JeUCTBUM  1[€TIOUKU
KOMaH/jl, /aloIuX
TpeOyembIi
pe3yJibTaT rpu
KOHKDETHBIX

HNCXOOHBIX OdHHBIX

KowmristoTepHas
rpaduka u
aHuMarus (8 uacoB)

Cucrema KoopAvHar B
KOMITbIOTepHO rpaduke.
H3mMeHeHMe 11BeTa
TMHKCeJIsl.

'paduueckue
TIPUMUTHBBI: OTPE30K,

PackpbiBaTh CMBICIT
H3yuyaeMbIX
TIOHSITUH.

CtpouTsb pacTpoBbie
n300pakeHws,
yIpaBJIsis




MIPSIMOYTOJTbHUK,
OKPY>KHOCTB (KpYT).
CaolicTBa KOHTYpa (1]BeT,
TOJILLMHA TUHUW) U
3anuBKU. [TocTpoenue
n300pa>keHHi U3
rpauueckux
TIPUMUTHBOB.
Ncnonb30BaHMe 1TUKIIOB
JJ/151 TIOCTPOEHUS
M300pa>keHNH.
[IITprxoBKa 3aMKHYTOU
obs1acTi MpocToit HopmbI
(MpSAMOYTO/TBHUIK,
TPeyTroJIbHUK C
OCHOBaHHEM,
rapasjie/ibHbIM OCH
KOOp/IVHAT).

[TpUHLIATIEI aHUMALIUH.
Wcnonb3oBanue
aHUMaIUH 7S] UMUTAL[AN
JBIDKEeHUST 00beKTa.
YripaBneHue aHuMalen
C MOMOIIIbIO K/IaBUATYPhI

OTZe/TbHBIMHU
MUK CeJISIMU.
Ctpoutsb pacTpoBeie
1300pakeHus],
WCTIOMb3Yys
rpaduyeckue
TIPUMUTUBBI.
Wcnosib30Bath
LUK/TAYeCcKHe
aJITOPUTMBI U
BCIIOMOTaTe/IbHbIe
aJITOPUTMBI JIJ151
TOCTPOEHUS
M300payKeHHH.
CospaBatb
MPOrpaMMHY0
aHWMaL[UFO
JIBIKEHUST
rpaduueckoro
o0ObeKTa.
Wcnosb30Bath
00paboTKy coObITHI
KJ/IaBUATyPhbI JJis1
yTIpaB/IeHUsT
aHUMaren

Pa3pen 4. UndopmanyioHHble TexHo10ruu (15 yacoB)

TekcToBbIe
JIOKyMeHTHI (7
YyacoB)

TekcToBbIe JOKYMEHTbI U
VX CTPYKTYpHBbIe
3/1eMeHThI (CTpaHMLIa,
ab3atl, CTpoOKa, CJIOBO,
CUMBON).

TekCTOBbIN TIpOLIECCOP —
WHCTPYMEHT CO3/laHus,
pelaKTUPOBaHUs U
dbopMaTupoBaHus
TekcToB. [IpaBuia Habopa
TeKCTa.

PepakTipoBaHue Tekcra.
CBolicTBa CIMBOJIOB.
Ipudgt. Tuns! mwpudToB
(pyOsieHbIe, C 3aceuKamy,
MOHOLIWPYHHbIE).
ITomy>xupHoe u
KyPCHUBHO€ HauepTaHHe.
CaoticTBa ab3arieB:
TPaHMLIbI, a03alTHbIHI
OTCTYII, UHTEepPBasbl,
BbIpaBHUBaHUe.
Crtunesoe
dbopmatrpoBaHue.
CrpyKTyprpOBaHue

PackpriBaTh CMbIC/
V3y4aeMbIX
TOHSITUM.
AHan3upoBarb
TMOJ/Ib30BaTeTbCKUN
vHTepdeiic
TIPUMEeHsIEMOT 0
MPOrpaMMHOT0
cpe/CTBa.
Ornpesenatsb
yCJIOBUS U
BO3MO>XHOCTHU
NIpUMeHEeHHs
MPOrpaMMHOT0
cpefCcTBa A/
pellieHus1 TUTTOBbIX
3ajau.

BoIsiB/IsITE 0011]€€ U
pas3nuuusi B pa3HbIX
MPOrpaMMHBIX
MPOAYKTaXx,
rpe/iHa3HauYeHHbIX
JI71s1 pellieHust
OJIHOTO KJacca
3ajau




vH(dOopMal1H C TTOMOII[bIO
CIMCKOB U TabOJTHII.
MHoroypoBHEeBbIe
crivcku. /JobaBneHue
TaO/NI] B TEKCTOBLIE
JOKyMeHThI. BcTaBka
1300pakeHHH B
TEKCTOBbIE JOKYMEHTHI.
OOTekaHue W300paKeHUH
TeKCTOM. BkiiroueHue B
TEeKCTOBbIN JOKYMEHT
auarpamm v popmyi.
[TapameTpsl

CTpaHMULIBI,

HyMepars

CTpaHML.

IobapieHue B
JOKYMEHT
KOJIOHTUTYJIOB,
cceuiok.  IIpoBepka
TIPaBOTICAHMUS.
PaccranoBka
TIepPeHOCOoB.

INonocoBoii BBO/I
TeKCTa.

Orntnueckoe
pacrio3HaBaHHe
TeKCTa.
KomrnbrorepHsbIi
repeBo/,.
HNcnonb3oBaHue
CepBUCOB ceTu
NHurepHet Jinj b
00paboTKH TeKCTa.
IIpakTHUyeckue
padoThI
1. Co3panue
HeboJIbIINX
TeKCTOBBIX
JIOKYMEHTOB
1ocpeiCTBOM
KBa/IM(PULIMPOB
aHHOT'0
KJ/IaBUaTypPHOTO
nMcbMa C
WICII0/Ib30BaHU
eM  0a30BbIX
CpeJiCTB
TeKCTOBBIX
pelakTopOB.

2. d®opmarupoBa




HUe TeKCTOBbIX
JIOKYMEHTOB
(dbopmatupoBa
HUEe CHUMBOJIOB
u ab3aries;
yCTaHOBKA
rapaMeTpOB
CTpaHUILbI
JIOKyMeHTa;
BCTaBKa
KOJIOHTHUTYJIOB
u HOMEpOB
CTPaHMLI).

3. BcraBka B
JIOKYMEHT
dopmy,
Tabwil,
M300pakeHUH,
odopmsieHre
CTIMCKOB.

4. CosgaHue
HeOO/IbILINX
TEeKCTOBBIX
JIOKYMEHTOB C
LUTaTamMu u
CChUIKAMH  Ha

LUTUpYyeMble
VICTOYHUKHU

KomnbroTepHa 3HaKOMCTBO C PackpbIBaTh

s rpaduka (4 rpadruecKumMmu CMBICTT

yaca) pelakTopaMH. M3yyaeMbIX
PactpoBeie TTOHATUH.
PUCYHKH. AHanusupoBar
HNcrnionb3oBaHue b
rparyeckKux T10/1b30BaTe/ b
TIPUMUTHUBOB. CKUM
Onepauyn uHTepdetic
peJjaKTUPOBaHKS NIpUMeHsieMOor
rparyeckux 0
00BeKTOB, B TOM MIPOrpaMMHOT
yncie  1U(POBBIX 0 CpeJCTBa.
¢dororpaduii: Omnpepgenarsb
Vi3MeHeHre yCJIOBUS U
pa3Mepa, o0Ope3ka, BO3MO)KHOCTH
TIOBOPOT, TIpUMeHeHust
oTpakeHWe, pabora MIPOrpaMMHOT

C obnactTsaMu
(BIZENIEHHE,
KOTTMPOBaHHUe,
3a/IMBKa  LIBETOM),
KOppeKLUs  I[BeTa,

0] cpefcTBa
[l pelleHust
THUIIOBBIX
3ajauy.
BbIsSBIATE




SIPKOCTH u
KOHTPaCTHOCTH.
BekropHas
rpaduka. Co3zmaHue
BEKTODHBIX
PUCYHKOB
BCTPOEHHBIMU
cpefCcTBaMu
TeKCTOBOTO
rporjeccopa W
JPyTUX TpOTrpamMmm
(TpUIO>KeHUH).
IobapeHue
BEKTODHBIX
PUCYHKOB

B JIOKYMEHTBI.
IIpakTHyeckue
padoTsI

1. Cosnanue
Wunm
peJlakTUpOBaH
ve
1300paKeHNH,
B TOM YHC/e
LU(PPOBBIX
doTorpaduii, c
TIOMOILIBIO
VHCTPYMEHTOB
pacTpoBoro
rpaguyeckoro
peJiakTopa.

2. Cospganue u
peJlakTUpOBaH
ve
1300paykKeHNH
C  TOMOLIbIO
WHCTPYMEHTOB
BEKTOPHOI'0
rpaduueckoro
pezakTopa

obiiee u
pamuust B
pa3HBIX
TIPOrPAaMMHBIX
MPO/JyKTaX,
TnpejHa3HaueH
HBIX Jist
peIeHust
O/IHOTO KJlacca
3a71au

MynbTmeui
Hble
rpe3eHTaLn
(4 yaca)

[TogroroBka
MYJTbTUMEeVAHBIX
Tipe3eHTaLyH.
Cnatig. JobaBneHue
Ha C/aiii TeKcta U
1300paykeHHH.
PaboTa C
HECKOJTbKUMU
craniaMu.
IobaBnenne Ha
craup,
ayJUOBU3Ya/IbHBIX

PackpbiBath
CMBIC/T
V3y4aeMbIX
TIOHSITUM.
AHanusupoBar
b
T0J1b30BaTeb
CKUM
UHTepdeiic
NpUMeHsieMOT
)
MPOrpaMMHOT




JlaHHBIX.
AHuMarnys.
I'mnepccbuiky.
IIpakTHUecKue
padoThI

1. Co3pnaHue
ripe3eHTaLyu C
TUTepPCChIIKAMM  Ha
OCHOBe TOTOBBIX
111a6/10HOB

0 CpeJCTBa.
Onpenensitb
yC/I0BUS u
BO3MOJKHOCTH
TpUMeHeHUs
MPOrpaMMHOT
0 cpecTBa
[ pelleHust
TUTOBBIX
3a/au.
BrisiBisTb
obiee
pasnnuus
pasHbIX
MPOrpaMMHBIX
MPOJYKTax,
rpeJHa3HaueH
HBIX [t
peLieHus
OJIHOTO KJlacca
3a/1a4u

Pe3epg yuebHo20 8peMeHu — 4 uaca

8 knacc (68 yacoB) 2 uaca B Hefiesir0, Bcero — 68 yacos, 4 uaca — pe3epBHoe
BpeMsl.

IIpumepHbIe TeMBI,
pacKpsbIBamwnye
JAQHHBIN pa3jen

NMporpamMmsl,
U KOJIUYeCTBO
4acoB, 0TBOMMOe
Ha UX U3yUYeHHue

YuyeOHoe copep)xaHue

OcHOBHBIE BU/IbI
AesATeTbHOCTH
ydJalmxcs npu

HU3yUeHHUH TeMbl

(Ha ypoBHe yue0HbIX
AefiCTBHH)

HNcnonb3iyemslie
3/IeKTPOHHbIE
o0pa3oBare/IbHbIE

pecypchbl

Pa3pen 2. TeopeTruueckue 0CHOBBI

UH(pOpMaTUKH

(20 yacoB)

CucreMnl
CUHCJ/IeHUS
(10 yacoB)

[To3uLMoHHBIE U
HEIO3ULJMOHHbIE CUCTeMBI
cunceHusi. Angasur.
OcHoBaHue. Pa3sBépHyTtas
(hopma 3anvcy yucsa.
[lepeBoz B 1eCATUYHYIO
CUCTEMY YHUCe,
3aryCaHHbIX B APYTHUX
cucTeMax CYUCIIeHUS.
Pumckas cucrema
CUMCJIeHUS.

[IBoruHas cucrtema
curciieHus. [lepeBof
HaTypa/IbHbIX YMCesl B

YBepeHHO oIepupoBaTh
V3y4yaeMbIMU
TOHATUSIMU. BBISBIATD
OTJINYMS TTO3ULIMOHHBIX
CUCTEM CUMCJIEHUS OT
HETO3ULIMOHHBIX.
BrisiBisiTh 00111€€ U
pasIMuus B Pa3HbIX
MO3ULJMOHHBIX CUCTEMAX
CUYMCJIeHUs. 3anrChIBaTh
Ljesible urcra

B Pa3/IMUHbIX
MO3ULJMOHHBIX CUCTEMAX
cumcneHus (JJBOUYHOM,




IBOUUYHYIO CUCTEMY
curciieHvs. BockMepuuHast
CcUCTeMa CYUC/IeHUS.
[TepeBof urcen us
BOCbMEPUYHOUN CUCTEMBI B
IBOMUHYIO U 1€CATUYHYIO
CUCTeMbI U 00paTHO.
[[TecTHagLIaTEPUYHAS
CcUCTeMa CUMC/IeHUS].
[TepeBof urcen u3s
[1IeCTHaZAL|aTePUUHOM
CUCTEMBbI B JIBOUUYHYIO,
BOCbMEPUYHYIO U
eCSITUUHYI0 CUCTEMBI U
obpartHo.
ApudmeTnueckue
ornepaLyy B IBOUUHOM
CUCTEMe CUMCJIeHUSI.
[IpencraBieHue LiesbIx
yricen B P-uHbIX cucTemax
CUMCJIeHUS.
ApudmeTnueckue
orepalyy B P-UuHbIX
CUCTEeMax CUMCIeHUS

BOCbMEPUYHOU,
IIeCTHaALIaTepUYHOM).

CpaBHuBaTH LieJible
yKC/ia, 3anvcaHHble B
JIBOUYHOM,
BOCbMEPUYHOU U
LIeCTHaALIaTePUYHON
CUCTeMax CUMC/IeHUs.
BrImoHAT
apugmeTHyecKre
orepaiuu (coxeHue,
YMHO>XeHHUe,
BbIUMTaHUe, JieJIeHUe)
B /IBOMYHOU CUCTEMe
CUMCJIEHUS.
BoinonHsTh cioxeHue
Y BBIYUTAHUE
HeOO/IBIINX YUCEeT,
3aMUCaHHbBIX B
CUCTeMax CUMC/IeHUS C
ocHOBaHuem P

DJIeMEeHTBI
MareMaTh4yecKou
soruku (10 yacoB)

Jloruueckuie BbICKa3bIBaHUSI.
Jlornueckrie 3HaueHUs
BbICKAa3bIBaHUM.
J/leMeHTapHble U
COCTaBHbIE BbICKA3bIBAHUS.
Jlornueckue onepanyu: «u»
(KOHBIOHKLUS, JIOTUYeCKoe
YMHOKEHHE), «UJIN»
(AV3BIOHKLUS, JIOTUYeCKoe
CII0KEHUE), «He»
(Jloruueckoe OTpULIAHKE),
«HCKJIIOYaroIee Uin»
(c/okeHue Mo MO0 2),
«AMIIAKALUS»
(cepoBaHue),
«3KBUBaJIEHLUS»
(ylormueckast
PaBHO3HAUHOCTB).
[IpuopuTeT JIoruyecKnx
onepanuii. OnpezeneHue
MCTUHHOCTH COCTaBHOTO
BbICKAa3bIBaHUsI MPU
13BECTHBIX 3HAUEHUSIX
MCTUHHOCTH BXO/SILMX B
Hero 3/1eMeHTapHbIX
BbICKa3bIBaHHUM.
Jlornueckuie BbIpa)KeHUs.

[IpaBusa 3anvcu

YBepeHHO oneprupoBaTh
M3y4aeMbIMH TIOHSATUSIMHU.
AHamM3upoBaTh
JIOTUYECKYIO CTPYKTYDPY
BbICKa3bIBaHUM.
YnpomaTe 10ruveckue
BbID@)KEHUSI C TIOMOLL[bIO
3aKOHOB a/re0Opbl JIOTHUKY.
BoluncriaTh 3HaUeHUe
JIOTUUECKOTO BhIpayKeHUsI
TIPU U3BECTHBIX
3HAUeHUSIX UCTUHHOCTH
BXO/SAIINX B HETO
3/IeMeHTapHBIX
BbICKa3bIBaHUM.

CTpouThb Tab/HIIBI
WCTUHHOCTH /151
JIOTUUECKUX BhIPaXKeHUH.
CTpouTsb JIoTHUecKoe
BbIpa)KeHHe 110 Tabmie
HWCTUHHOCTHU




TOTUUeCKUX BbIpaXKeHUH.
[TocTpoeHue Tab/ui]
MCTUHHOCTH JIOTUUeCKUX
BbIpa)keHU. YTIpoIlieHue
JTOTUUeCKUX BbIpaXKeHUM.
3aKOHBI anreOphl IOTUKH.
[TocTpoeHue JIOrHyecKux
BBIDAYKEHUH 110 Tab/HIe
MICTUHHOCTH.
Jlornueckrvie 371€eMeHThI.
3HAaKOMCTBO C JIOTUYECKUMU
OCHOBaMH KOMITbIOTEpA.

Cymmarop. Tpurrep

Pa3pen 3. AnroputMsel M nporpaMmupoBanue (34 gaca)

S3BIK
MpOrpaMMHPOBaHUs
(34 yaca)

A3BIK MpOrpaMMHUpPOBaHUS
(Python). Cucrema
[MPOrpaMMHPOBaHUA:
peZlakTop TeKCTa Iporpamw,
TPaHC/IATOP, OT/Ia{UUK.
[TepemMeHHast: THII, UM,
3HaueHue. Llenbie,
Bell|eCTBEHHbIE U
CHUMBOJIbHBIE IepeMeHHbIe.
Oneparop rprcBavuBaHUsl.
ApudmeTnueckue
BbIpa)XKeHUsI U TIOPSIJIOK UX
BbIUMCIIEHUS].

Ornepanuu ¢ 1eabIMu
YMCIaMU: L|eJI0YMCIeHHOe
[lefieHre, OCTaToK OT
nenenus. ITposepka
1leTMMOCTH OJHOTO LIe/Ioro
yucia Ha Jipyroe.
Orneparuu ¢
BellleCTBeHHbIMU UKC/IaMHU.
BcTpoeHHbIe QPyHKIIUU.
CrnyualiHbie
(nceBpoc/yyaiiHbie) YUCIa.
Betsiienus. CocraBHbIe
yC/10BUA (3aIUCh
JTOTMUeCKUX BbIpayKeHUM Ha
13y4aeMOM SI3bIKe
MpOrpaMMUPOBaHUS).
Haxosx/jeHre MUHAMYyMa 1
MaKCUMyMa U3 JIByX, TPEX U
UeTBIPEX UKCesl.

Pemenvie kBaipaTHOTO
ypaBHeHHs1, UMEIOLLero
BellleCTBeHHble KOPHHU.
Jlornueckuie repemMeHHbIE.

[unanorosasi 0T/1a/iKa

Pa3pabatbiBaTh
MPOTrpaMMbl, COJIeprKaIlHe
orepaTopbl BETBJ/IEHUS, B
TOM UHCJIe C
HCI0/Tb30BaHUEM
JIOTMUECKUX OTlepaliyi.
Pa3pabatbiBaTh
MPOTrpaMMbl, COJIeprKaIHe
OT1epaTOophI I[UKIIA.
BBIMO/HATE OT/IAZKY
MPOrpamMM B IMaJIOTOBOM
peXKume




MporpaMM: TolllaroBoe
BbITIOJTHEHUE, TIPOCMOTP
3HAUeHMI1 BeJIUUMH,
OTJ/1a/JOUHBIN BBIBOJI, BEIOOD
TOUKU OCTAHOBA.
TabmuHble BeTUUHHBI
(maccuBsbl). OfHOMEpHbIe
MaccuBbl. CocTaBiieHue U
OTJIafika TIpoTrpamm,
peann3yIoLX TUTIOBbIe
a/IrOpUTMBI 00pabOTKM
O/IHOMEPHBIX YUCIOBBIX
MaCCHBOB, Ha sI3bIKe
MpOrpaMMHPOBaHUS
(Python): 3anonHeHue
YMC/I0BOTO MacCHBa
Cy4YalHbIMU UKCIaMU, B
COOTBETCTBUM C (hopMyioH
WY IIyTEM BBOZA UMCeJT,
Hax0)K/leHWe CyMMbI
3/IEMEeHTOB MaCCHBa;
JTUHEeMHBIM TTOMCK 3aJ]aHHOTO
3HaueHUs B MaCcCHBe;
[10/ICYET 3/IEMEHTOB
MacCHBa,
V10B/IETBOPSIFOLLINX
3aJJaHHOMY YCJIOBUIO;
Haxo)XKJeHue
MUHUMaTbHOTO
(MaKCHMasIbHOT0) 3/IeMeHTa
MaccuBa.

[ToHsATHE O C/IOXKHOCTH
a/ITOPHUTMOB.
I[IpakTHuecKue padoThI

1. TIporpamMmupoBaHue
JIMHEUHBIX
aZIrOpYUTMOB,
TIpe/ITo/IararoIux
BLIUKC/IEHHE
apupmMeTUUeCKUX U
JIOTUYECKUX
BbIpa)KEHUM Ha
13y4aeMOoM Si3bIKe
MIPOrpaMMHPOBAHUS
(Python).

2. PaspaboTtka mporpamm,
CoJieprKalix
oriepaTopbl BeTBJIEHUS,
Ha U3yuaeMOM sI3bIKe
MpOrpaMMHPOBaHUs 13
TIPUBE/IEHHOTO BBIIIIE
TiepeyHs.




3. Pa3pabotka riporpamm,

coZiepyKallux
ornepaTopsl LiUK/a, Ha
13y4yaeMOM si3bIKe
IpOrpaMMHUPOBAaHUS U3
TIPUBEIEHHOIO BhILIIE
TepeyHs

Pa3pen 4. UndopmanmoHHbie TexHoioruu (10 yacos)

OJIeKTPOHHbIE
tabmupl (10
4yacoB)

[ToHsiTHE 00 /IEKTPOHHBIX
Tabmiax. THUITbI JaHHBIX B
siUerKax 3/1eKTPOHHOMU
TaO/IMLIBI.
PenaktrpoBanue u
dbopMaTupoBaHue TabHII.
BcTrpoenHble GyHKIMY AJ1s
ToMCKa MakKCUMyMa,
MUHUMYMa, CYMMbI 1
cpefiHero
apu(MeTHYecKoro.
CopTupoBKa U (pUIbTpaLys
JAHHBIX B BBIZIE/IEHHOM
Juara3oHe. [ToctpoeHue
Jmarpamm (TUCTOrpaMMa,
KpyroBasi ;uarpamma,
TOUeYHasl juarpamma).
Bbi0O0p THMa AUarpaMmei.
[Tpeobpa3oBanue Gopmy
TIpY KOTIMPOBaHUM.
OTHOCHUTe/IbHAas,
abcostoTHast ¥ CMelllaHHast
ajipecariusi.
ITpakTHUecKue padoThI

1. BBoj JaHHBIX U
dbopmy, opopmiieHne
TaO/IULIBI.

2. CopTtupoBKa u
(bubTpaLys JaHHBIX |
3/1IeKTPOHHBIX
TabMIax.

3. Iloctpoenue guarpam
1 rpauKoB B
3/1eKTPOHHBIX

i

Taburax

YBepeHHO OrepupoBaTh
Y3y4yaeMbIMH MOHATUSMU
Amnanusuposartb
T10J1b30BaTeNbCKUI
uHTepdelic MpUMeHsIeMOT0
NIpOrpaMMHOT0 Cpe/iCTBa
Ornpefensarts yCi0BUs U
BO3MO)XHOCTH
NIpUMeHeHHsI
MIPOrpaMMHOT0 Cpe/iCTBa
[JJ1s1 peLleHus] TUTTOBBIX
3a/au.

BrIsiB/siTE 00I1I€E 1
pasnuuus B pa3HbIX
NIPOrpaMMHBIX MPOJYKTax
rpe/jHa3HaYeHHbIX JI/Is1
pelleHHsl OJHOTO K/acca
(pa3HbIX K/1aCcCOB) 3ajau.
BreinosiHATs B
3/IeKTPOHHBIX TabmMLiax
PaCyéThl 110 BBOJUMBIM
roJib30BaresnemM (popmysiam
C UCII0/Ib30BaHHEM
BCTPOEHHBIX (yHKLUM.
Amnanusuposartb 1
BH3ya/IM3UPOBaTh JaHHbIE
B 3/IEKTPOHHBIX Tab/UIIay

-

Pesepe yuebHo2o epemeHu — 4 uaca

9 knacc (68 yacoB) 2 uaca B Hefie/ir0, Bcero — 68 yacos, 4 uaca — pe3epBHoe

BpeMsl.

ITpumepHbIe

YyebHoe

OcHoBHBIE Hcnonb3yembl




TeMbl,

PacKpbIBao BU/IbI
1Me JaHHbIH JeATe/IbHOCT
pasjen U yYaluxcs e
nporpamMmet, TpH 3/IeKTPOHHbIE
U cojiep>xaHue H3ydYeHUH
KOJINYeCTBO TeMblI (Ha obpasosare
HbIe pecypchbl
Yyacos, ypoBHe
OTBO/JUMOE yueOHbIX
Ha MX JAelCTBUM)
Hu3ydeHue
Pazgen 1.
HudpoBas
rpamMoTHocTh (14
YacoB)
I'mobanbHasi ceTh I'mobanbHast ceTh YBepeHHO
WNurepHer u cTpareruyt VMHTtepHer. IP- orepupoBaTh
6e30macHOro azipeca y3/oB. 13y4yaeMbIMU
ToBeJleHYsl B Hell CeTteBoe TIOHSATUSIMU.
(10 gacoB) XpaHeHUe AHanmi3upoBaTh
JlaHHBIX. MeTo/IbI JIOMeHHbIe UMeHa
VH/VBUyalbHOT KOMITBIOTEPOB U
ou azipeca JIOKyMeHTOB
KOJI/IeKTHBHOTO B NlHTepHeTe.
pasMelreH1s Pacnio3HaBath
HOBOM MOTeHLUabHbIe
vHbopMaIuy B yTpO3bl U BPeIHbIE
cetu HTEpHeT. BO3/IeMCTBUS,
Bonbive gaHHbIe CBsI3aHHbIE C
(uHTEpHET- “H(OpMaIIOHHBIM
JlaHHbIe, B uu
YaCTHOCTH KOMMYHMKAI[MOHHBI
JlaHHbIe MU TeXHOJIOTHSIMH,
COLMaMbHBIX OLIeHMBaTh
ceTen). rpe/ijiaraemMble
Pa3paboTka Beb- MyTH UX
CTpaHuLl. S3bIK yCTpaHeHUst

HTML.
CtpykTypa Beb-
CTPaHHUIIbI.
3aro/ioBOK M TeJIo
CTPAHUIIBI.
Jlornueckas
pa3MeTKa:
3aroJIOBKH,
ab3arbl.
Pa3paboTka
CTpaHHUII,
CoZieprKaIux
PUCYHKH, CITUCKU
1 TUITEPCChITKH.




[TousATHE 00
H“H(OpMaI[MOHHO
11 6e3omacHOCTH.
Yrpo3sl
MH(POPMAaLIMOHHO
11 6e3omacHOCTH
nipu pabore B
ryio0anbHOM ceTr
U METO/IbI
TIPOTUBOIeCTBUS
uM. [IpaBuna
Ge3omacHoi
ayTeHTHU(hUKAI[UH.
3alyra TMYHON
vHopMaLy B
cetu IHTepHeT.
Be3omnacHeie
CTpaTeruu
TIOBE/IEHHSI B CETH
WHTepHeT.
[Ipepymnipexxpenue
BOBJIEUEHHSI B
JeCTPYKTUBHbBIE U
KPUMMHA/TbHbIE
dhopMbI ceTeBOM
aKTUBHOCTU
(xrbepOyImHT,
(UILIHT U [Ip.).
IIpakTHyeckue
padoThI
1. Cosganue
KOMIJIEKCHBIX
r“H(pOpMaLMoH
HBIX 00BEKTOB
B BU/Ie BeO-
CTpaHMLI,
BKJTIOUAIOLIUX
rpaduueckue
O00BEKTHI, C
WCTIO/Tb30BaHU
emM
KOHCTPYKTOPO
B (11ab/10HOB).
2. 3HaAKOMCTBO C
MeXaHU3MaMU
obecrieueHust
TIPUBATHOCTH
1 6e30macHOM
paboThI €
pecypcamu
cetu
NuTepHerT,




MeTo/laMu
ayTeHTU(UKAL]
WU, B TOM
yuce
TIpUMeHsieMbl
MU B CEPBUCAX
rOCyC/yT

Pabora B
HMH(OpMaLIOHHOM

rpocTpaHCTBe (4 yaca

2. MHcrnionb3oBaH

Bujpl festenbsHOCTH| B YBepeHHO

cetu IHTepHeT.
NHTepHeT-cepBUCHI:
KOMMYHUKAI[MOHHbIE
CEepBUCHI (ITOYTOBAs
cyx0a,
BU/IeOKOH(epeHLIH
U T. 11.); CTIpaBOYHbIE
CyKObI (KapThl,
pacrucaHus 1 T. 11.),
TIOVMCKOBBIE CITyKOBI,
cy>k0b1 0OHOBJIEHUS
MIPOrpaMMHOTO
obecrieueHusl.
CepBuchl
roCyJapCTBeHHBIX
yCJIyT.

Ob6nauHbie
XpaHW/IMIIA JaHHBIX
CpenctBa
COBMECTHOMN
pa3paboTku
JIOKyMEeHTOB (OHJIalH
ouchI).
[IporpammHoe

obecrieueHue Kak Bed-

CepBUC: OHJIAWHOBBIE

TeKCTOBbIE U
rpaguueckue
peJlakTopbl, CpeJibl
pa3paboTKu
IIpOrpamM.
IIpakTHYeckue
padoThI
1. Tlouck
vHbopMaLmu
B CETH
WHTtepHeT 1o
3arpocam C
WCTI0/Ib30BaHU
emMm
JIOTUYEeCKUX
orepaLyii.

e OHJIalH-

OT1epUPOBAaTh
M3y4aeMbIMU
TIOHSATHUSIMH.

[IpuBOAUTH NIpUMeEpHI
CUTYaLUM, B KOTOPBIX

TpebyeTcs
HCIT0/Ib30BaTh
KOMMYHHKaI[MOHHbIE

CEPBUCHI, CIIPABOYHbIE
Y TIOUCKOBBIE CJTYKOBbl

U 7Ip.

Onpenensite
KOJTMUeCTBO CTPaHMII,
HaMIeHHBIX

TTONCKOBBIM CEPBEPOM

TI0 3arpocam C
HCII0/1b30BaHEeM
JIOTU4eCKUX
onepaLyi.
[IpyBOAUTH IPUMEPHI
YCIIyT, JOCTYIIHBIX Ha

cepBHCax
roCyiapCTBEHHbBIX
YCJIyT.

[IpyBOAUTH IPUMEPBI
OHJIaTHOBBIX
TeKCTOBBIX U
rpauueckux
peJlakToOpOB, Cpej,
pa3paboTKu
NporpamMmm

D




oduca ajist
pa3paboTKu
JIOKYMEHTOB

Pa3pen 2. Teoperuueckue ocHOBBI HH(hopMaTuKH (12 yacos)

MopgenupoBaHue Mogaens. 3afaun, YBepeHHO
KaK MeTOJ peliaembie C orepupoBaTh
no3HaHus (12 TIOMOII}bIO 13yJaeMbIMU
4acoB) MO/Ie TUPOBaHUsI. TIOHSATUSIMU.
Knaccudukauym OnpezensTs Buz
MOAEIEN. “H(MOpPMaLMOHHOM
MatepuanbHbie MOJIeNH B
(HaTypHble) 1 3aBUCHMOCTH OT
MH(QOPMAIMOHHBI® | 116cTaBIeHHOI
MOZeJIN. 3asiaum.
HerpepriBHbIE U
bep AHan3upoBarb
JTUCKpeTHbIe
rH(bOpMaLMOHHbIe
MO/IesTu.
Mozenu  (TabJULbI,
NmuTaiiioHHbIe
CXeMBbl, rpadsl,
Mogenu. UrpoBbie
JMarpaMMsi).
Mozenu. OLeHka
aZIeKBaTHOCTHU OCYLHECTBiTHTb
MOZIeNH CUCTEMHBIN aHan3
MOJE/TUPYEMOMY 00BeKTa, BBIZIE/IATH
00BEKTY U 1]eJIIM Cpe/ju ero CBOMCTB
MO/Ie/TMPOBAHMSI. Te CBOUCTBA,
KOTOpbIe

Tab/MuHbIe MOJE/IH.
Tabnuiia Kak
TIpe/iCTaB/IeHHe

CYIIeCTBEHHBI C
TOUKH 3peHus 1iesieit

MO/Ie/TMPOBaHMS.
OTHOIIIEHUSI.

O1eHUBaTh
Basbl faHHBIX. a/leKBaTHOCTb
OT6op B Tabuie MoIenu
CTPOK, MO/Ie/TUPYEeMOMY
YAOB/ETBOPSIOIIMX | oGpekTy U Lie/IsM
3a/laHHOMY MO/Ie/TUPOBAHUSI.
YCIIOBHIO.

Ctpouts u
PaspaboTka

. WHTEPIIPeTUPOBATh

0JHOTa0TMUHOM

pa3/InyHbIe
0a3bl IaHHBIX.

UH(OpPMaIMOHHbIE
Cocras/ieHve

Mozeu (TabJIUIbI,
3arpocoB K Oa3ze

CXeMbl, rpadsl,
JAHHBIX C

[MarpaMMel, 0J10K-
TIOMOIIIBIO

cxe- Mbl
BU3yaJIbHOTO

aJIFOPUTMOB).
peJlakTopa.

PaboraTb ¢
I'pad. BepiuHa,

TOTOBLIMH
pebpo, MyTh.

KOMITBIOTEPHBIMU
OpueHTHPOBaHHbIE
" MO/IeJISIMU U3

Pa3/TUUHBIX
HEOpHEeHTUPOBAHHbI

TpeIMEeTHBIX

e rpadsbl. nvHa




(Bec) pebpa.
Becosas maTpurja
rpada. [JauHa myTu
MeX/ly BepLInHaMU
rpada. ITouck
OITHUMAabHOTO
nyTH B Tpade.
HauanbHas
BepIlMHa
(UCTOYHUK) U
KOHEeYHasi BepIlIvHa
(cTok) B
OpUEHTUPOBaHHOM
rpacde. BrlurcieHnue

KOIMUeCTBa MyTel B
HarpaB/ieHHOM
aLMK/INUeCKOM
rpade.

HepeBo. KopeHs,
BepiluHa (y3e),
ymcT, pebpo (ayra)
JepeBa. Beicota
nepesa. [Tonnepeso.
IIpumepsl
WCTI0JIb30BaHus
nepeBbeB. [Tepebop
BapUaHTOB C
TIOMOLBIO ZlepeBa.

[Touartue
MaTeMaTHueCKOu
MoJenu. 3aauy,
peliiaeMble C
TIOMOIIIbIO
MaTeMaTH4eCcKOro
(KOMITBIOTEPHOT0)
MO/Ie/TMPOBaHMUS.
Otmume
MaTeMaTHueCKOu
MO/Ie/i OT
HaTypHOW Mojienu 1
OT CJIOBECHOTO
(1uTepaTypHOTO)
orvcaHust 00BeKTa.

OTarbl
KOMITbIOTEPHOT0
MOZIeJIMPOBaHUS:
TOCTAaHOBKA 3a/lauH,
MOCTpOeHue
MaTeMaTHUeCKOu
MO/IeTH,
riporpaMMHasi

obJstacTeit




peanu3aiiys,
TeCTHPOBaHMe,
TIpOBe/IeHHe
KOMITEIOTEPHOTO
9KCTIepUMEHTa,
aHasM3 ero
pe3y/bTaToB,
YTOUHEeHHe MOJIeJH.

IIpakTHyeckue
padoThI

1. Cospanue
0JTHOTa0TMUHOM
0a3bl JJAaHHBIX.
[Tonck gaHHbIX
B TOTOBOM 0Oas3e.

2. Paborac
TOTOBBIMU
KOMITbIOTEPHBIM
Y MOZIe/IIMU U3
Pa3IMUHbIX
TIPeIMETHBIX
obsacTeii.

3. IIporpammHas
peanu3anys
KOMITbIOTePHOM
MoJen

Pazp

e/1 3. AJITOPUTMBI U 1T

porpamMMupoBaHue (28 uacos)

Pa3paboTka
aJIFOPUTMOB U
niporpamm (24
yaca)

Pa3bueHue 3asaunt
Ha I10/13a/]auu.
BcriomoratrenbHbI
€ aJITOPUTMBbI
(moamnporpammel,
TIpOLIeIyPHl,
byHKLMN).
ITapameTpsl Kak
Cpe/CTBO
V3MeHeHUsI
pe3y/bTaToB
paboThI
TO/JTIPOTPaMMBI.
PesynbTar

byHKUMN.
Jlornueckue

byHKUMN.
Pexkypcus.
PekypcuBHbIe
NIOZIIPOrPaMMbl
(TporieAypel,
byHKLIMK). Y cnoBUe

YBepeHHO
OTIepUpOBAaTh
M3yuaeMbIMU
TIOHSATHUSIMH.
Ocy11ecTB/ATh
pa30ueHve UCXOTHOU
3ajlauu Ha
T0/j3a/1auu.
Pa3pabatbiBaTh
MPOTrpaMMBl,
coJiep>Kariye
noAnporpaMmy(sl).
Pa3pabatbiBaTh
MPOTrpaMMBl,
peanu3yolue
HeCJIOXKHBIe
peKypCHUBHbIe
aJITOPUTMBI.
Pa3pabartbiBaTh
TIPOTrpamMMBbl JUTST
0b6paboTku
OJJHOMEPHOTO
MaccrBa L[eJTbIX




OKOHYaHUs
pekypcuu (6a3oBbie
cyJamn).
IIpumeneHue
peKypcuu s
niepebopa
BapUaHTOB.
CopTtupoBka
MacCHBOB.
Bcrpoennbie
BO3MO>XHOCTHU
COPTHUPOBKU
BbIOPAHHOTO sI3bIKA
TIPOrpaMMHPOBaHMUS.
CoprurpoBKa 110
HEeCKOJIbKUM
KpUTEpUsIM
(YpOBHSIM).
J[IBOMUHBII MTOUCK B
yIOpsiZl0UeHHOM
MaccuBe.
[BymepHbIe
MacCHUBBI (MaTpHLIbI).
OcHOBHBIE
aJIrOPUTMBbI
00paboTKH
JIByMepPHBIX
MaCCHUBOB (MaTpHIl):
3aroJiHeHre
JIBYMEPHOT 0
MaccuBa
C/Ty4aliHbIMU
YKC/IaMU U C
WCTI0JTb30BaHUEM
hopmy;
BbIUKC/IEHUe CyMMbI
3/1eMEeHTOB,
MHHUMYMa 1
MaKCMMyMa CTPOKH,
cTos101]a, IMAara3oHa;
TIOWCK 3aJJaHHOTO
3HaueHwUsl.
HduHamnyeckoe
NIpOrpaMMUpPOBaHUe.
3azmauu, peliaemble C
TIOMOIL[bIO
JMHAMHUUeCKOro
NIpOrpaMMHPOBaHUSI:
BbIUKC/IEHUE
GbyHKIMM, 3a/laHHBIX
peKyppeHTHOM
dbopMyioit; moACcuéT

YKCes.
Pa3pabartbiBaTh
MPOrpaMMbl,
peaM3yolue
HeCJIOXKHbIe
aJITOPUTMBI
obpaboTku
JIBYyMEPHBIX
MacCHMBOB (MaTpuLy).
Pa3paboTka
Tporpamm,
peam3yoLX
AJITOPUTMBI
pelLeHust 3a7iau C
TIOMOLIIBIO
JTMHAMAYeCKOT 0
MPOrpaMMUPOBaHU
S,

Pa3paboTka
Tporpamm,
peam3yroLmx
aJITOPUTMBI
00paboTKY JAHHBIX,
XPaHSIIUXCS B
TeKCTOBBIX (halinax




KOJIM4YecTBa
BapHaHTOB, BBIOOD
OTTUMAaJIbHOTO
pelilieHusl.
Pabora c
TeKCTOBbIMU
daiinamu B s3biKe
TIPOTPaMMHPOBaHMUS.
OTKpbITHE U
3aKpbITHE (Paiinia.
Pe>xumbl paboThI €
(aiisiom (uTeHue,
3aI1Ch, AoOaBIeHHe
JaHHBIX). O6paboTka
YKCJIOBBIX,
CUMBOJIbHBIX U
CMeIllaHHBIX JAHHbIX
13 (aiina. 3anuch
pe3yJibTaToB B (haii.
IIpakTHyeckue
padoTsI
1. CocraBnenue u
oT/IaKa
Tporpamm,
HCTIO/B3YIOLIIX
TMO/TIPOTPaMMBbI
(porieypel,
(dbyHKLMM), Ha 3
SI3bIKE
MporpaMMHpOBa
Hus (Python).
2. CocrasieHue u
oT/1ajKa
Mporpamm,
peanu3yroLmx
PEeKYPCHUBHBIe
aJIrOPUTMBI, Ha
H3ydyaeMoM
SI3BIKe
MpOrpaMMUPOBa
HUS U3
IpUBeEHHOrO
BbIIIIe TIePeyHs.
3. CocraBneHnuve u
oT/IaKa
rporpamwm,
peann3yroLx
TUTIOBbIE
aJITOPUTMBI
ob6paboTku
0/THO- MepHBIX
YMCJIOBBIX




MacCHUBOB, Ha
H3y4yaeMoM
A3bIKe
IIpOrpamMMupoBa
HUSA U3
[pUBeEHHOIO
BbILIIe [IePeyHsl.

YmnpaBnenue (4 yaca)

Ymipasnenue.
Curnasn. ObpaTHas
cBsA3b. [Tonyuyenue
CUTHAJIOB OT
LU(PPOBBIX
JATUHKOB
(xacanus,
pacCTOsIHUS, CBeTa,
3BYyKa U JIp.).
ITpumepsl
VICTIO/Tb30BaHUsI
TIPUHLIUITA
oOpaTHOM CBSI3U B
cucremMax
yTipaBJieHUsI
TeXHUUeCKUMHU
yCTPOMCTBaMU, B
TOM UHCJIe B
pPOOOTOTEXHUKE.
ITpumepsl
pOOOTH3MPOBAHHBI
X CUCTeM (cucTema
yTipaBJieHUsI
JBIDKEHHEM B
TPaHCIIOPTHOU
cucTeme,
CBapOuHasi IMHUS
aBT03aBO/1a,
aBTOMaTU3UPOBAHH
oe yripaBJieHHe
OTOIJIEHHEeM JloMa,
aBTOHOMHast
cucrema
yTIpaBJieHUsI
TPaHCTIOPTHBIM
Cpe/ICTBOM U T. T1.).
IIpakTHUecKue
padoThI

1. 3HaKOMCTBO C
yueOHOM cpeoit
pa3paboTKu
TIpOrpaMm
yTpaB/IeHuUsT
JIBYDKYIIAMUCS
poboTamu

YBepeHHO
OIepupoBaTh
V3y4aeMbIMU
MOHATUSIMM.
AHanusnupoBaTh
OTHOLLIEHHUS

B JKMBOW MPUPOJE,
TeXHUUYECKUX U
COLMa/IbHBIX (IIIKO/a,
cembsi

Y /Ip.) cucTemax C
TO3ULIUU YIIPaBJ/IeHUS.

ITpuBOAUTH
TIPUMeEPbI
POOOTHU3UPOBAHHBIX
CHCTEM U OTTUCHIBATh
TIPUHLIUTIBI ux
paboThi




Pa3jen 4. UndopmanmonHbie TexHooruu (10 yacos)

OJIeKTPOHHbIE
Tab/UIBI (8 UacoB)

YciioBHbIe
BLIUKC/IEHUS B
3/IeKTPOHHBIX
Tab/IHI[aX.
CymmupoBaHue U
MO/ CYET 3HAUEHUH,
OTBevaroInX
3a/laHHOMY
YCJIOBUIO.
O6paboTka
6ombI1IX HAOOpOB
JTlAaHHBIX.
[JrHamuyueckoe
MPOrpaMMHPOBaHU
€ B 9JIEKTPOHHBIX
Tab/IMIIax.
YucneHHoe
MO/leTMpOBaHue B
3JIEKTPOHHBIX
Tabnuiax.
YucneHHoe
pelilieHue
yPaBHEHHUH C
TOMOIIbIO
nozbopa
napametpa. [Touck
OITHMAaTbHOT O
pelLleHusl.
IIpakTHUeckue
pPadoThI

1. O6paboTka
O0MBIINX
HabOpoB
JlAaHHBIX.

2. YwucneHHoe
MO/IeTUPOBaHU
eB
3JIeKTPOHHBIX
Tab/IMLIax.

3. YwucneHHoe
peliieHue
ypaBHeHUM C
TIOMOIIIbIO
3JIeKTPOHHBIX
TaOJTHII.

4. Pewenuve 3ajau
OTTUMU3ALIAN C
TIOMOIIIbIO
3JIEKTPOHHBIX
Ta0JTHI]

BrImioiHATE B
3JIeKTPOHHBIX
TabMLIax pacuéThbl
T10 BBOJIUMBIM
0Jib30BaTeseM
dbopmysiam ¢
WCII0/Ib30BaHUEM
BCTPOEHHBIX
byHKLMM.
Ocy1ecTByiATh
yKC/IeHHOe
MO/Ie/TUPOBaHKeE B
MPOCTHIX 3ajjauax U3
Pa3IMUHBIX
rpeIMeTHbIX
obnacTetfi.
HaxoguTh peliieHue
ypaBHEHUH
YMC/IEHHBIMA
MeTo/laMu C
TIOMOIIbIO
3/IeKTPOHHBIX
Tab/IMII.

Haxoputb
onTHMasbHbIe
pelileHusi ¢
MOMOIIbIO
3JIEKTPOHHBIX
Tab/IHLI




NHudopmalioHHbIe
TeXHOJIOTHUU

B COBPEMEHHOM
obrrecTee

(2 yaca)

Posb
VMH(POPMaLIMOHHBIX
TeXHOJIOTUM B
pa3BUTUH
5KOHOMUKHU MHDa,
CTpaHbl, pervoHa.
OTKpbITbIE
obpa3oBaTe/ibHbIe
pecypchl.
[Tpodeccun,
CBsI3aHHBbIE C
MH(OpMaTHKOMN U
VMH(POPMaLMOHHBIM
Y TEXHOJIOTUSIMU:
Be0-/1n3aiiHep,
TPOrPaMMHUCT,
pa3paboTuuK
MOOHM/TBHBIX
TIPUJIOKEHWH,
TeCTUPOBIIIUK,
apXUTEKTOp
MPOrpaMMHOTO
obecrnieueHusl,
CTeLMauCT 1o
aHa/13y JlaHHbIX,
CHUCTeMHBIMN
aZIMUHHCTPATOP.
3HaKOMCTBO C
NepCrieKTUBHBIMU
HarpaBJ/ieHusI-

MU pa3BUTHS
MH(POPMaLIMOHHBIX
TeXHOJIOTUI

(Ha mpumepe
HCKYCCTBEHHOTO
VHTeJIeKTa

Y MalllMHHOTO
00yueHwus).
CucTeMbl yMHOTO
ropoza
(KOMTIBIOTEpHOE
3peHue U aHa/u3
OO/BIINX AHHBIX).
IIpakTHYeckue
padoThI

1. Co3panue
Tipe3eHTaLly 0
ripodeccusix,
cBsizaHHbIX ¢ UKT

PackpeiBaTh CMBICI
M3yuyaeMbIX
TIOHSITUM.
OO6cyXx/aTh Pob
MH(POPMaLIMOHHBIX
TeXHOJIOTU B
COBPEMEHHOM MHUpe.
Ob6cy>xaaTb
3HayeHHe OTKPBIThIX
oOpa3oBaTeTbHbIX
pecypcoB u
BO3MO>KHOCTH KX
WCTIO/Tb30BaHUSI.
AHanm3upoBaTh

11 poBbIe HABBIKHU,
KOTODBIMU JJOJDKEH
obaath
BBIIMYCKHUK IIKOJIbI

Pesepe yuebHoz20
gpemeHu — 4 uaca
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