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MosicHuTenbHasa 3anucka

Mporpamma no uHdopmaTtuke (yrnybnéHHbIi ypoBeHb) Ha YpoBHE cpeaHero 06-
wiero obpasosaHus paspaboTaHa Ha ocHoBe TpeboBaHW K pe3ynbTaTam OCBOEHUS OC-
HOBHOW obpasoBaTenbHOi NporpamMmmMbl cpeaHero obLero obpasosaHus, NpeacTaBneH-
Hbix B ®FOC COO, a Takke cheaepanbHoin paboyeit nporpammbl BOCNUTaHUS.

WHdopmaTuka B cpegHem obLem obpasoBaHun oTpaxaer:

CYLLIHOCTb MHGOPMaTUKM KaK Hay4YHOW! AUCLUMUNIINHBI, U3yYatoLen 3aKOHOMEPHOCTH
NPOTEKaHUsi U BO3MOXHOCTU aBTOMaTu3auun MHPOPMaLMOHHBIX NPOLECCoB B pasnuny-
HbIX CUCTEMAX;

OCHOBHble 06nacTn NPUMEHeHUs MHPOPMaTUKK, Npexae BCero MHpopmaLMoHHbIe
TEXHOMoruu, ynpaerieHne u couuanbHyo cgepy;

MEXANCLUMUMINHAPHBIA XapakTep MHMOPMaTUKN U MHEPOPMaLMOHHON AeATEeNbHO-
CTW.

Kypc uHdopmaTukn Ansi ypoBHS cpeaHero obuiero obpasoBaHus siBNseTcs 3a-
BepLUAIOLLMM 3TanoM HenpepbIBHOM NOAroTOBKY oby4arowmxca B obnacti nHgopmaTu-
KA N MHPOPMALMOHHO-KOMMYHUKALIMOHHBLIX TEXHOMOrMi, OnupaeTcst Ha coaepxXaHue
Kypca WMHGOPMaTVKM YPOBHA OCHOBHOrO obLiero obpasoBaHWs W OMbIT MOCTOSAHHOMO
NPUMEHeHUs1 MHPOPMALIMOHHO-KOMMYHUKALIMOHHbLIX TEXHONOMUM1, OaéT TeopeTnveckoe
OCMbICIeHMe, UHTepnpeTaumto n obobLeHne aToro onbiTa.

PesynbTaTthl yriy6néHHOro ypoBHs U3ydeHns ydebHoro npeameta «MHgopmatu-
Ka» OPUEHTUPOBaHbI Ha Nomny4YeHne KOMMNEeTeHTHOCTeN Ana nocreaytouen npodeccuo-
HanbHOW OEATENbHOCTM Kak B paMKax AaHHOW npeAMeTHOM obnactu, Tak U B CMEXHbIX
c Heit obnacTax. OHu BkNoYaloT B cebs:

oBnageHvne Kno4eBbIMU NOHATUSMU U 3aKOHOMEPHOCTAMU, Ha KOTOPbIX CTPOUTCA
[faHHas npeaMeTHas obnacTb, pacno3HaBaHWe COOTBETCTBYHOLMX UM MPU3HAKOB U
B3aMMOCBS3ei, CNOCOOHOCTb AEMOHCTPUPOBaTh pasrnuyHbie NOAXOoAbl K U3YYEHUIO AB-
NEeHUN, XxapakTepHbIX ANa U3y4aemoii npeameTHon obnacTu,

yMeHVe peluaTb TUNOBbIE NPAKTUYECKNE M TEOPETUYECKME 3adayn, XapakTepHbIe
A5 UCNONb30BaHUA METOAOB M MHCTPYMEHTapus AaHHO npeaMeTHon obnacTu,

Hanvune npeacTaBeHnin O AaHHOW npeaMeTHON obnacTi Kak LenocTHON Teopum
(COBOKYMHOCTM TEOPWIt), OCHOBHbIX CBSI3AX CO CMEXHbIMW 06n1acTamMm 3HaHWN.

OcHoBHas Lenb u3yyeHuss ydebHoro npeameta «MHdopmaTuka» Ha yrnyonéHHom
ypoBHe cpepHero obuiero obpasosaHus — obecneveHune fanbHENLWEro pasBuTUA UH-
hopMaLMOHHbIX KOMNEeTeHUMn oby4arolerocsi, ero roTOBHOCTU K XXM3HWU B YCNOBMUSAX
pasBuBaloLLerocs MHMOpMaLMOHHOro obllecTsa U Bo3pacTarllei KOHKYpeHUuUn Ha
pblHKe Tpyaa. B cBAan ¢ aTum nayyenne nucdopmatuku B 10-11 knaccax AomkHo obec-
neynTb:

- chOPMMPOBAHHOCTb MUPOBO33PEHNS, OCHOBAHHOIO Ha MOHUMaHWK ponu Hgopma-
TUKU, UHPOPMALIMOHHBIX Y KOMMYHUKALMOHHBIX TEXHOMOTMIA B COBPEMEHHOM 06LLe-
cTBE;

- chOPMMUPOBAHHOCTb OCHOB NIOMMYECKOro 1 anropuTMUYECKOro MbILLMEHUS;

- chOpMUPOBAHHOCTb YMEHUI pasnuyaTb pakTbl U OLEHKW, CPaBHMBATL OLEHOYHbIE
BbIBOAbI, BUAETb UX CBA3b C KPUTEPUSMU OLIEHMBAHUA U CBA3b KpUTEpPUEB C onpe-
NEenéHHOW CUCTEMOW LIeHHOCTEW, NPOBEPSTb Ha JOCTOBEPHOCTb M 0boblaTte MH-
dopmaumio;

- chOPMMPOBAHHOCTb NPeACTaBNeHNiA O BNAHUN UHGOPMALMOHHbBIX TEXHONOMUA Ha
XM3Hb Yernoseka B 0OLlecTBe, NOHMMaHWe coLmanbHOro, 3KOHOMUYECKOro, NoNnTH-
YecKoro, KynbTYpHOro, HOpuaMYeckoro, MPUPOAHOro, 3ProHOMUYECKOro, MeauLnH-
CKOro 1 PM3MOSNOTNYECKOTO KOHTEKCTOB MH(POPMALIMOHHbIX TEXHOMOTUMN;



- NPUHATME NPaBOBbLIX W 3TUYECKUX acnekToB MH(OPMAUMNOHHBIX TEXHONOrMIi, 0Co-
3HaHWe OTBETCTBEHHOCTW MioAen, BOBMEYEHHbIX B CO3[aHNe U NCMONMb30BaHUE WH-
hopmMaLMOHHbBIX CMCTEM, pacnpocTpaHeHne HopMaLmK;

- CO3jaHue ycCroBWii AN pasBUTUA HaBbIKOB Y4eOHOI, NPOEKTHOI, Hay4HO-
“ccneaoBaTenbCKoW U TBOPHYECKOW AEATENbHOCTM, MOTUBALUK 0BYy4YaloLWwmxcs K ca-
MOPa3sBUTHIO.

B cogepxaHuu y4ebHoro npeameTa «MHdbopmaTukay BbIZENSIOTCS YeTbipe TeMa-
TUYECKUX pasaena.

Paspen «Uudposas rpamoTHOCTL» NOCBALLEH BOMPOCAM YCTPONCTBA KOMMbHO-
TEPOB U APYruX NIEMEHTOB LIM(PPOBOro OKPYXXEHUS, BKIOYasi KOMMbIOTEPHbIE CETH, UC-
Nosb30BaHWUIO CPEACTB OnepaLnoHHON cucTemsl, paboTte B ceTn IHTepHET 1 ucnonb3o-
BaHWIO MHTEPHET-CEPBUCOB, MHPOPMALIMOHHOK Be3onacHoCTw.

Pasgen «TeopeTuyeckue OCHOBbI MH(POPMATHKM» BKNOYaeT B cebs MOHSTHIA-
Hblid annapat MHMOPMaTUKN, BOMPOCHI KOAMPOBAHUS MHGOPMAaLWUK, W3MEPEHUS! WUH-
tpopMaLMoHHOro 06bEma AaHHbIX, OCHOBbLI anrebpbl MOrMKK U KOMMBIOTEPHOrO Moae-
nupoBaHus.

Pasgen «AnroputMbl U nporpaMMUpoBaHMe» HanpasneH Ha pasBUTWE anro-
PUTMUYECKOTO MbILLNEHUS, paspaboTKy anropuTMOB U OLEHKY UX CIOXHOCTU, popMu-
poBaHWe HaBblkOB peanu3auun nporpamm Ha s3blkax NPOrpaMMUPOBaAHUS BLICOKOTO
YPOBHS.

Pasgen «UHcpopmaumnoHHble TeXHONMOrMU» MOCBALWEH BOMPOCaM MPUMEHEHUS!
MHCOPMALIMOHHLIX TEXHOMOMMIA, PEan30BaHHbIX B MPUKNaAHbIX MPOrPaMMHBIX NPOAYK-
Tax U UHTEepHeT-cepBuUcax, B TOM YMCne B 3ajadax aHanusa AaHHbIX, MCMOMNb30BaHUIO
6a3 faHHbIX M ANEKTPOHHbLIX TabnuL ANa peLleHns NPUKNaaHbIX 3aday.

YrnybnéHHbil ypoBeHb n3ydeHns uHdopmatukiu obecneunsaeT: noarotTosky oby-
4aloLLMXCA, OPUEHTUPOBAHHBIX Ha creuuanbHOCTU B obnacT UHPOPMAaLMOHHbBIX Tex-
HOMNOIUN U MHXEHEepHble CneunanbHOCTU, y4acTue B NPOEKTHOM U UCCReaoBaTeNbCKOM
AEATENbHOCTH, CBA3AHHOW C COBPEMEHHbIMI HanpaBneHsiM1 oTpacnim MHPOPMAaLUOH-
HO-KOMMYHWKaALIMOHHbIX TeXHOMOrnii, NOAroTOBKY K y4acTUo B OnuUMNuagax U coaye
EAuHoro rocygapcTBeHHOro ak3ameHa no nHdopmaTuke.

OG6uiee 4ncno YacoB, PeKOMEHAOBaHHbIX AMNS U3YYeHUst MHopmaTkn — 272 ya-
ca: B 10 knacce — 136 4acos (4 4aca B Hegenio), B 11 knacce — 136 yacos (4 yaca B
Hegerno).

YKupHbIM KypcuBoM B pabouyeii nporpaMme 0603HaYeHbl TeMbl U pasaenbl, KOTo-
pble YyrnybnsioT unu pacluMpsiioT NPOrpaMMHbIv MaTepuan ctaHaapTa.



CopaepxaHue yyeGHOro npeamera

10 knacc

Pasgen 1. UucdpoBas rpaMOTHOCTb.

TpeboBaHMss TEXHWUKM GE30MACHOCTM W MUrMeHbl Npu paboTte ¢ KoMMbloTepamu
APYrMMU KOMNOHEHTaMM LM pOBOro OKpy>KeHus.

MpuHUMNbl paboTbl KOMMbIOTEPOB U KOMMbIOTEPHbLIX CUCTEM. ApXUTEKTypa (poH
HeiimaHna. ABTOMaTu4yecKkoe BbINOMHEHWe nporpaMmbl npoueccopoM. OnepaTtusHas,
NOCTOSIHHAsA U AonroBpeMeHHas namsatb. O6MeH AaHHbIMU C NOMOLLbIO LWKH. KoHTpon-
nepbl BHELWHUX YCTPOMUCTB. [1psAMon AOCTYN K NamMATH.

OCHOBHbIE TEHOEHLUWUW Pas3BUTUS KOMMbIOTEPHbIX TexHonoruin. [lapannenbHbie
BblyMcneHns. MHoronpoueccopHble cuctembl. CynepkomnbioTepbl. PacnpeaenéHHble
BblYMCNIUTENbHbIE CUCTEMbI M 0OpaboTka Gonblmx AaHHbIX. MobunbHble UUdpOBbIE
YyCTPOMCTBA M UX POMb B KOMMYHUKaUusAX. BcTpoeHHble komnbioTepbl. MUKPOKOHTPO-
nepbl. PoboTn3npoBaHHbIe NPOn3BOACTBA.

MporpammHoe obecneyeHne KOMMbIOTEPOB M KOMMbIOTEPHBIX cucTem. Buabl npo-
rpaMmHOro obecneyeHuns n ux HasHaveHvne. OcobeHHOCTN NporpamMmMHOro obecneyeHus
MOBUNbHbIX YCTPpoUCTB. MapannensHoe nporpammupoBaHne. CuctemHoe nporpaMmmMmHoe
obecneyeHne. OnepaLmnoHHble cucTeMbl. YTunutel. [paviesepbl ycTpoicts. UHcTanns-
LUMS U AeUHCTannAUUs nporpaMmHoro obecneyeHus.

daitnosble cuctembl. [pyUHUMNBLI pa3meLLeHns 1 MeHoBaHusa ainos B AONro-
BpemeHHoWn namsaTu. LLabnoHbl Ans onucaHunsa rpynn ¢annos.

MporpammHoe obecnedeHve. JlMueH3MpoBaHWe nporpaMmHoOro obecnedeHus u
undposbix pecypcos. [ponpuetapHoe un cBobogHoe nporpaMmmHoe obecnedeHve.
KoMmepueckoe M HEKOMMEpPYECKOe MUCMoNb3oBaHWe MporpamMHoOro obecneveHus u
LMpoBbIX pecypcoB. OTBETCTBEHHOCTb, yCTaHaBNMBaemMas 3akoHodaTenscTsom Poc-
cuiickon defepauum 3a HENPaBOMEPHOE UCNONb30BaHNE NMPOrPaMMHOro obecneveHus
1 UMpOoBbLIX pecypCcoB.

MpuHUMNBI NOCTPOEHUS U annapaTHble KOMMOHEHTbI KOMMbIOTEPHBIX ceTeir. CeTe-
Bble npotokonbl. Cetb WHTepHeT. Agpecaumsa B cetn WHTepHet. [poTokonbl cTeka
TCP/IP. Cuctema JOMEHHbIX UMEH.

PasgeneHue IP-ceTv Ha NnoAceTu ¢ NOMoLLbl Macok noaceten. CeteBoe agMuUHU-
cTpupoBaHue. MonyyeHne [faHHbIX O CEeTeBblX HacTpowkax komnbloTepa. [lposepka
Hanuuus ceasn ¢ yanom cetn. OnpegeneHme mapLupyTa ABMXEHUSA NaKeToB.

Buabl aesatenbHocTu B ceTn MHTepHeT. Cepeucekl UHTepHeTa. NeonHdopmaLlmoH-
Hble cucTeMbl. [[eonoKaunoHHbIE CEPBUCHI peanbHOro BpeMeHW (Hanpumep, nokauus
MOBUIbHbIX TENedOHOB, ONpeAeneHne 3arpyXeHHOCTW aBToMarnucTpanen), UHTEPHET-
ToproBns, 6poHMpoBaHme BUNEToB 1 roCTUHULL.

FocyaapCTBEHHbIE 3NEKTPOHHbIE cepBuchl U ycnyrn. CounanbHbie ceTn — opraHu-
3auUns KONNEKTUBHOro B3aumMoaencTeusa u oomeHa gaHHbiMu. CeTeBoi 3TUKET: npaBuna
nosefeHus B kubepnpocTpaHcTee. [Tpobnema noanMHHOCTH NONy4eHHON UHPopMaLUK.
OTKpbITble 06pasoBaTenbHbIE PECYPChl.

TexHoreHHble U 3KOHOMUYECKME Yrpo3bl, CBSI3aHHbIE C UCMONb30OBaAHMEM WHGOp-
MaLMOHHO-KOMMYHUKALMOHHBIX TexHonorui. O6wme npobnembl 3awmTsbl UHopmaumu
“ nHpopmaumoHHou BesonacHocTu. CpeacTBa 3awuTbl UHOPMaLUUK B KOMMbIOTEPAX,
KOMMbIOTEPHbLIX CETAX M aBTOMATU3UPOBAHHBLIX MHPOPMALMOHHbLIX cucTemax. lNpaBoBoe
obecnevyeHne WHpopmauuoHHoW 6Ge3onacHOCTU. JNEKTPOHHaa uudpoBas MNOAMNUCH,
cepTudmuUMpoBaHHbIE CalTbl U AOKYMEHTHI.



MNpenoTepatleHne HeCaHKUMOHMPOBAHHOrO AOCTyNa K NMUYHON KoHUAeHUManb-
HOW MHOPMaLMK, XPaHALLENCA HA NepCoHanNbHOM KOMMbLIOTEPEe, MOGUMLHLIX YCTPOW-
ctBax. BpegoHocHoe nporpammHoe obecrnedeHne u cnocobbl 60pbbbl ¢ HAM. AHTUBK-
pycHble nporpammbl. OpraHusaums nMYHoro apxmea nHeopmauun. PesepsHoe Konmnpo-
BaHue. NaponbHas 3awmTa apxmBea.

WndpposaHune gaHHbix. CUMMETPUYHbIE W HECHUMMETPUYHbIE wWindpbi. LWndpbi
npocToit 3ameHsl. LLndp Lesaps. Ludp Buxenepa. Anroputm wudposaHus RSA.
CmezaHozpacghus.

Pasnen 2. TeopeTuuyeckne oCHOBbI MH(POPMATUKK.

WHpopmaums, gaHHble n 3HaHnA. MHdopmaunoHHbIe npoueccsl B npupoae, Tex-
HUKe n obLiecTBe.

HenpepbiBHbIE 1 AWCKPETHbIE BENMUYMHBLI U curHanbl. HeobxoaumocTs AuckpeTu-
3auumn HopmaLuum, npeaHasHavYeHHoM AN XpaHeHus, nepegayn n obpaboTku B Lmd-
POBbIX CUCTEMAX.

[BonyHoe koauposaHue. PaBHOMEpHbIe 1 HepaBHOMEpPHbIe Koawl. [ekoanposa-
HWe coobLLeHNI, 3anncaHHbIX C NOMOLLLIO HEepaBHOMEPHbIX kKoaoB. Ycnosue ®aHo. MNo-
CTpOeHue OAHO3HA4YHO AeKoAMpyeMbiX KOAOB C NOMOLLbIO aepeBa. [pag An.A. Mapko-
ea. EanHnubl namepenns konuyectsa uHgopmaumn. AndaBuTHbIA NOAXOA K OLEHKE
KonuyecTsa nHdopmMauumu.

Cuctembl cuncnenuns. Pa3BépHyTas 3anuchk UernbiX 1 ApOo6HbLIX Yncen B NO3ULMOH-
HOM cucteme cumcneHns. CBoMCTBA NO3MLIMOHHON 3anucy Yncna: Konmy4ecTso undp B
3anucu, NpusHak AenumocTy Y1ucna Ha OCHOBaHUE CUCTEMbI CYMCTEHUs. ANTOPUTM ne-
peBoga uenoro Yncna u3 P-U4HOW CUCTEeMbI CHACNEHNS B AECATUYHYIO. ANropuUTM ne-
peBofa KoHe4yHon P-nyHow apobu B gecsTUYHy. ANropuTm nepesoja Lenoro Yucna
U3 AEeCATUYHOWN cucTembl cuncneHus B P-uuHyto. MepeBos KOHEYHOW AecATUYHON Apo-
6u B P-u4Hyto. [1BonyHas, BOCbMepUYHas 1 LWECTHaALaTepuyHas CUCTEMbl CHUCTIEHNS,
CBAI3b MeXay HUMU. ApudmeTrnyeckue onepauum B No3NLMOHHbLIX CUCTEMAX CHUCTIEHUS.
TpouyHas ypasHoseweHHasi cucmema cyucneHus. [eouyHo-0ecsmu4yHas cucmema
CYUCTIEHUS.

KoanposaHue Ttekctos. Koguposka ASCIl. OgHoGaiTHble koguposku. CtaHgapT
UNICODE. Koauposka UTF-8. OnpepeneHve MHGOPMaLMOHHOrO 06bEMa TEKCTOBbIX
COOOLLIEHUNA.

KoavposaHue unsobpaxenuii. OueHka MHOpMaUMOHHOTO 06béMa rpadunyeckmnx
AaHHbIX NpU 3afaHHbIX pa3peLueHun u rnybuHe kogmpoBaHus uBeTa. LiBeToBble moae-
nu. BektopHoe kopguposaHue. ®opmatbl rpacduyeckux cdannos. TpéxmepHas rpaduka.
®pakTanbHas rpaduka.

KoauposaHue 3Byka. OueHka MHOpMaUMOHHOrO 06bEMa 3BYKOBbLIX AaHHbLIX Npu
3aflaHHbIX YacToTe AUCKpeTU3aunn 1 paspagHoOCTy KOAUPOBaAHUS.

Anrebpa noruku. MNMoHsTUe BbickasbiBaHUsi. BbickasbiBaTenbHble opMbl (npeau-
KaTbi). KBaHTOPbI CylieCTBOBaHNA i BCEOGLHOCTH.

Noruyeckue onepauun. Tabnuusl UCTUHHOCTU. Jlornyeckne BbipaxeHus. flornye-
CKkue ToxaecTsa. [JokasaTenbCTBO NOrMYECKUX TOXAECTB C NMOMOLLbIO TabnuL CTUHHO-
ctu. Jlornyeckue onepauuv u onepauuv Hag MHOXECTBaMW.

3akoHbl anrebpbl NOrvkn. SKBUBaNEHTHbIE NPeobpa3oBaHUsA NOrMYECKUX Bblpaxe-
HUIA. Jlormyeckue ypaBHEHUs N CUCTEMbI YPaBHEHUIA.

Nornyeckue dyHKUMKU. 3aBUCUMOCTb KONMYECTBA BO3MOXHBIX MOMMYECKUX (PYHK-
LM OT KONMYecTBa aprymMeHToB. [MonHbIe CUCTEMbI NOTUYECKUX DYHKLIWIA.



KaHoHu4yeckme opmbl nornyeckux BbipaxeHnin. CoBepLUeHHble AN3bIOHKTUBHbIE
N KOHBIOHKTUBHbIE HOpMasbHble POPMbI, anropuTMbl UX NOCTPOEHUs no Tabnuue wuc-
TUHHOCTM.

JNlornyeckne anemeHTbl B cocTaBe komnbtoTepa. Tpurrep. Cymmartop. MHoropas-
pSAHbIA cymmaTtop. MNocTpoeHne cxem Ha Nornyeckux aneMmeHTax no 3agaHHoMy noru-
YEeCKOMY BbIpaXXeHUIo. 3anncb NOrMYECKOro BbipaXXeHusa no norumveckon cxeme. Mukpo-
CXeMbl U TEXHONOIMA X NPOU3BOACTBA.

MpeacTtaenexne Uenbix Yncen B namaTt komnbetotepa. OrpaHUYeHHOCTb Ananaso-
Ha Yncen npu orpaHWYEHUN KonudecTea paspagos. [lepenonHeHve paspsgHON CeTKU.
Be33HakoBble U 3HAKOBble AaHHble. 3HAKOBbIN OWT. [ABOWYHbLIA AONOSHUTENbHbIA KOA
oTpuuaTenbHbIX Ynucen.

MobutoBble noruyeckue onepaumun. Jlormyeckuin, apudmeTmyeckun 1 Uuknnde-
ckuii casurn. LLndposaHme ¢ nomoLlbio nobutoson onepauun «mcknoyatowiee Un».

MpeacTtaBneHne BELECTBEHHbIX YMCen B NamATU KOMMNbloTepa. 3Havallas 4YacTb
M Nopsaaok Yucna. [uanasoH 3Ha4YeHWIn BelecTBeHHbIX yucen. [pobnembl xpaHeHus
BELLECTBEHHbIX YMCer, CBA3aHHbIE C OrpaHWYEeHMeM KonuyecTsa paspsigos. BeinonHe-
HWe onepauuii C BELLECTBEHHbIMMW YNCNaMK1, HaKoMmeHne owmnboK Npu BbIMUCNIEHUAX.

Pazgen 3. AnroputMmbl U nporpaMmmMmupoBaHue.

OnpeneneHne BO3MOXHbIX pe3ynbTaTtoB paboTbl NPOCTEALMX anropuTMoB
ynpaBneHns UCNONMHUTENSAMM U BblYMCNIUTENbHBLIX anroputmos. OnpeaeneHne ucxoa-
HbIX Z@HHbIX, MPX KOTOPbIX anropuTM MOXET AaTb Tpebyembin pesynbTarT.

OTanbl pelueHnsa 3agay Ha komnbloTepe. VIHCTpyMeHTanbHble cpeacTsa: TpaHens-
TOp, OTNag4vk, npodunupoBLMK. Komnunsaums n uHTepnpetauus nporpamm. Bupty-
anbHble MaLnHbI.

WHTerpupoBaHHas cpepa paspaboTtku. Metogbl otnagku nporpamm. Mcnonb3osa-
HWe TpaccupoBOYHbIX Tabnuy. OTnagoyHbin BbiBOA. [lowwaroBoe BbINOMHEHWE NPO-
rpammbl. Toykn octaHoBa. [1pOCMOTP 3HAYEHUI NEPEMEHHbIX.

Asblk nporpammupoBanusa Python. Tunbl gaHHbIX: LEeNOYUCNEHHbIe, BELLECTBEH-
Hble, CUMBOJIbHbIE, norndeckne. BeteBnernus. CnoxHble ycrnosus. LiMknbl ¢ ycnosuem.
Livknbl no nepemeHHoi. B3aumo3zamMeHseMoCTb pasnuyHbiX BUAOB LMKMIOB. IHBapuaHT
yukna. CoctaBneHne umkna ¢ Ucnosnb3oBaHUEM 3apaHee onpeaenéHHoro MHBapuaHTa
uukna.

[lokymeHTMpoBaHve nporpamm. Mcnonb3oBaHne komMeHTapues. [loaroToBka
onucaHusa NpPorpamMmmbl U UHCTPYKLUMK ANSA Nonb3oBaTtens.

Anroputmbl 06paboTkM HaTypanbHbIX YNcen, 3anucCaHHbIX B NO3ULIMOHHbLIX CUCTE-
Max cyMcneHus: pasdbueHume 3annucu Ynucna Ha oTaenbHble UMdpbl, HaxoXaeHne cyMmbl
1 NpousBeaeHns undp, HaxoXxaeHne MakCumanbHoOn (MUHUManbLHON) LUdpsl.

HaxoxgeHue Bcex NpocTbix Yncen B 3agaHHoOM auvanasoHe. [peacraBneHune vuc-
na B Buae Habopa npocTbix COMHOXUTENen. Anroputm GbICTPOro BO3BEAEHUA B CTe-
NeHb.

O6paboTka AaHHbIX, XpaHAWMXCS B davnax. TekCcToBble W [ABOUYHbIE ainbl.
dainosble NepeMeHHble (haiinoBble ykasatenu). YteHune n3 danna. 3anuck B pann.

PasbueHue 3agauun Ha nogsagayun. Moanporpammel (npoueaypbl U pyHkumm). Pe-
Kypcusi. PekypcuBHble 06bekTbl (ppakTansl). PekypcusHble npoueaypbl U yHKLUA.

Wcnonb3oBaHWe cTeka Ans opraHu3aumy pekypcuBHbIX BbI30BOB. Vicnonb3osaHue
cTaHaapTHoOW GubnuoTekn s3bika nporpammupoBaHus. MoaknoveHne GubnuoTek noa-
nporpamMmM CTOPOHHUX Npou3soguTenen. MoaynbHbI NPUHLMN NOCTPOEHMA NPOrpamMm.



YucneHHblie metoabl. TouHoe 1 NpubNKEHHOE pelleHuns 3agadn. YucneHHole me-
TOAb! PeLLeHns ypaBHeHuiA: metoa nepebopa, metoa nonoBuHHOro aenenus. Mpubnu-
XEHHOE BblYUCNEHNe ANUH KpuBbIX. Bblvucnenue nnowanein uryp ¢ NOMOLLb YnC-
NEeHHbIX MeToAoB (MeToh MPSAMOYronbHWUKOB, MeTohd Tpaneuwui). MNMouck Makcumyma
(MUHUMYMA) PYHKLUUN O4HOWN NEepeMeHHON METOAOM MOSIOBMHHOIC AENeHus.

O6paboTka CMMBOMbHbLIX AaHHbIX. BCTpOEHHbIE hyHKUMMN A3blka NporpamMmnpoBa-
HUA 4nA 00paboTKu CUMBOMbHBLIX CTPOK. ANrOpUTMbl 06PabOTKM CUMBOJbHBIX CTPOK:
NOACYET KOoNu4YecTsa NOSABMEHUMA CUMBONA B CTPOKe, pasbueHne CTPOKM Ha crnosa no
npobenbHbIM CMBONAM, NOUCK NOACTPOKM BHYTPU AAHHOW CTPOKW, 3aMeHa HaWaeHHoN
NOACTPOKN Ha ApYryio CTPOKy. ['eHepaumsa Bcex CnoB B HEKOTOPOM andasute, yaosrne-
TBOPAIOLNX 3aaHHbIM orpaHuyeHusm. [Npeobpas3oBaHne Yynucna B CUMBOMbHYIO CTPOKY
n obpatHo.

Maccusbl 1 nocnegosaTtenbHOCTH Yucen. BoluucneHme oGoOLWEHHBIX XapaKkTepu-
CTUK 3M1EMEHTOB MaccuBa UM YUCMOBOW MOCNeaoBaTENbHOCTU (CyMMbl, Npou3seae-
HWUSA, cpeaHero apumeTUyecKkoro, MUHUManbHOro U MakCUManbHOrO 3NIEMEHTOB, KONu-
YecTBa 3MEeMEHTOB, YAOBMNETBOPSAOWMX 3afaHHOMY YyCnoBuio). JIMHENHbIN nouck 3a-
AaHHOro 3Ha4YeHWs B MaccuBe.

CopTtupoBka ogHoMepHoro maccuea. [lpocTbie mMeToabl COPTUPOBKM (MeToa ny-
3blpbka, MeTon Bblbopa, copTupoBka BcTaBkamu). CopTupoBka cnusiHueM. BbicTpas
coptupoBka maccusa (anroputm QuickSort). [1BOWYHbIA NOUCK B OTCOPTUPOBAHHOM
maccuse.

[lBymepHble maccuBbl (MaTpuubl). ANropuTmbl 06paboTki ABYMEPHbLIX MacCUBOB:
3anonHeHne ABYMEpHOro YACNoBOro Maccuea no 3afgaHHbIM npasunam, NOUCK 3NeMeH-
Ta B IByMEPHOM MacCuBe, BblYUCMEHNE MAKCUMMyMa (MUHMMYMA) U CYMMbl 3NIEMEHTOB
ABYMEpHOro Maccuea, nepecraHoBka CTPOK U CTONOLOB ABYyMEpPHOro maccusa. Pa3pa-
b6omka npoepamm 0551 peweHusi Npocmbix 3aday aHasusa 0aHHbIX (O4Yucmka OaHHbIX,
Knaccugukayus, aHanu3 OmkIoHeHul).

MNoHAaTne 06 06bEeKTHO-OPUEHTUPOBAHHOM NporpaMmmMupoBaHun. O6bekTbl U Knac-
cbl. CBoiicTBa U MeToabl 06bekToB. OB BLEKTHO-OPUEHTUPOBAHHbI aHanu3. PaspaboTka
nporpaMM Ha OCHOBE OOBLEKTHO-OPUEHTUPOBAHHOrO noaxoga. WMHkancynauusa, Hacne-
AoBaHWe, NONMMOpPU3M.

Cpeabl 6bicTpont paspaboTtku nporpamm. NMpoekTupoBaHue MHTepdeiica nonb3o-
BaTensa. Mcnonb3oBaHne roToBbiX YNpaBnsieMbiX 3MEMEHTOB AN NOCTPOEHUS UHTEp-
denca.

O630p A3bIKOB NporpaMmMmupoBaHus. [oHsTUE 0 Napagurmax NPorpaMmmMnpPoOBaHUS.

Pasgen 4. UHdopmaLMOHHbIE TEXHOSOTUM.

NHTepHeT-npunoxenns. MNoHATME O cepBEepPHON U KIIMEHTCKON YacTax canta. Tex-
HOMOMNA «KNUEHT — cepBep», eé AOCTOMHCTBA U HepgocTaTku. OcHoBbl A3blka HTML u
KackagHbix Tabnuy crtunen (CSS). CueHapum Ha ssbike JavaScript. ®opmbl Ha BeO-

AT ALIIALIA
vipalivige.

Pa3smeLueHune seb-cantoB. Ycnyra xoctTuHra. 3arpyska ¢aiinos Ha caunT.

TekcToBbIll Npoueccop. PegaktuposanHue u copmatupoBaHue. Mposepka opdo-
rpacoun u rpammaTuku. Cpeactea novcka M aBTO3aMeHbl B TEKCTOBOM MpoOLiECCOpE.
Wcnonb3osaHue ctuneit. CTpyKTypUpOBaHHbIE TEKCTOBLIE AOKYMEHTbI. CHOCKM, ornas-
nexue. KonnektusHasa paborta ¢ gokymeHTamu. MHCTPYMEHTbI peLeH3upoBaHUs B Tek-
cToBbix npoueccopax. ObnayHbie cepeuchl. [lenoas nepenucka. Pedepar. MNpasuna
LUMTUMPOBAHUA UCTOYHUKOB U oopmneHns bubnuorpaduyeckux ccoinok. OdopmneHue
cnucka nutepaTypbl. 3HAaKOMCTBO C KOMMbIOTEPHOW BEPCTKOW TeKcTa. TexHu4Yeckue



cpeacTtea BBoda Tekcta. CneumanusanpoBaHHble CpeacTBa pefakTUpOoBaHUA maTtema-
TUYECKNX TEKCTOB.

AHanun3 aaHHbix. OCHOBHblE 3aJayu aHanu3a [aHHbIX: NPOrHo3MpoBaHWe, Knac-
cucbmkaumsa, knactepusauus, aHanns oTkNoHeHun. MNocnegosaTtenbHOCTb peLLeHNs 3a-
Aay aHanusa AaHHbIX: cOop NepBUYHbLIX AaHHbLIX, OYUCTKA U OLEHKa KayecTBa AaHHbIX,
BbIOOp u/vunu noctpoeHne mogenun, npeobpasoBaHve AaHHbIX, BU3yannsaumsa OaHHbIX,
HTEpnpeTauusa pesynbtaTtoB. [lporpammHble cpeacTBa U MHTEpPHET-cepBuUchbl Ansa ob-
paboTkn n npeacTaBneHmsa AaHHbix. bonbwne aaHHble. MawuvHHoe obyyeHne. UHmMen-
nekmyanbHbIlU aHanu3 0aHHbIX.

AHann3 gaHHbIX C NOMOLLbIO 3MEKTPOHHbIX Tabnuy. Beluncnenme cymmel, cpegHe-
ro apugpmeTunyeckoro, HanbonbLero (HauMeHbLLEero) 3Ha4YeHua auvanasoHa. Beluucne-
Hne koadpbduumeHTa Koppensumm AByX pAAoB AaHHbiX. [locTpoeHne ctonbyartbix, nu-
Hen4yaTbiX U Kpyrosbix Auvarpamm. [loctpoeHune rpadukoB dyHKUnin. Mogbop nuHMK
TpeHAa, pelleHne 3agay NPorHo3npoBaHus.

YucneHHoe pelueHne ypaBHeHU C NoMoLLlbo nogdbopa napametpa. OnTumMumsaums
Kak NMOMCK Hauny4lero peLleHuns B 3agaHHbIx ycnosusax. Lienesasa dyHKuus, orpaHunye-
HWs. JlokanbHble 1 rnobanbHbIn MUHUMYMbI LieneBon yHKUuMK. Pelwlenne 3agad onTtu-
MU3aLMM C NOMOLLbIO 3MEKTPOHHbIX Tabnuy,

11 knacc

Pazpen 1. TeopeTnyeckme oCHOBbI MUH(DOPMaTUKMK.

TeopeTuyeckme noaxodbl K oUeHKe konuyectsa MHpopmaunn. 3akKoH agauTUBHO-
ctn nHpopmaumn. ®opmyna Xaptnu. UHcpopmaumsa n sepoatHocTb. opmyna LLeHHo-
Ha.

Anroputmbl cxkaTtus aaHHbix. Anroputm RLE. Anroputm XaddmaHa. Anroputm
LZW. Anroputmbl CXXaTus OaHHbIX C NOTEPAMU. YMEHbLUeHe rnybuHbl KogupoBaHUs
useta. OcHoBHble ngen anroputmos cxatus JPEG, MP3.

CkopocTb nepefayun AaHHbIX. 3aBUCMMOCTb BPEMEHU nepeaadyv ot uHdgopmaum-
OHHOro obbéma OaHHbIX U XapakTepUCTUK KaHana cBA3Wu. [MpuyYnMHbl BO3HUKHOBEHMSA
ownbok npu nepepadve AaHHbIX. Koabl, nossonswwme obHapyxuBaTb U UCNPaBnsTb
owmnbKn, BO3HUKaOLWmMe npu nepepade AaHHblX. PacctosHue Xammudra. KoguposaHue
¢ nosTopeHunem dutos. Kogbl XammuHra.

Cuctembl. KoMnoHeHTbI cucteMmbl U ux B3aumogencrteme. CuctemHbli adpdpexT.
YnpasneHue kak nHpopmaumnoHHbiv npouecc. ObpaTHas cBA3b.

Mogenu n mogenuposanue. Lleno mogenuposaHusa. CooTBeTCTBUE MOAENU MO-
aenupyemomy obbekTy unu npoueccy, uenu mogenuposaHus. dopmanusaums npu-
KnagHbIx 3agau.

MpeacrtaBneHne pesynbTaToB MOAENMPOBaHUS B BUAE, yaOOHOM ANSA BOCNPUSATUA
yenosekoM. pachuyeckoe npeacTaBneHne gaHHbIX (CXxembl, Tabnuubl, rpacukmn).

padbl. OcHoBHbIE NOHATUA. Buagpl rpacos. OnucaHue rpacos C NOMOLLbIO MaT-
pUL, CMEXHOCTW, BECOBbIX MaTpUL,, CMUCKOB CMEXHOCTWU. PelueHne anroputMmuyeckmx
3afad, CBA3aHHbIX C aHanu3om rpados (NOCTPOEHUE ONTUMAnbHOro NyTU MEeXay Bep-
LWMHaMu rpadha, onpefeneHne Konmy4ecTsa pasnunyHbiX NyTen Mexay BepLuMHamu opu-
€HTUPOBAHHOIO auUKIIMYeckoro rpada).

Hepesbs. BuHapHoe aepeso. [epesbs noucka. Cnocobbl obxona aepesa. Npea-
CTaBneHne apudMeTUYECKUX BblpaXeHuh B BUAE Aepesa. [JUCKpeTHble Urpbl ABYX WUr-
pOKOB C nonHon nHgpopmauymen. MNMoctpoeHne gepesa nepebopa BapMaHTOB, OnNucaHue



cTpaTterun urpbl B TabnuyHon popme. BuiUrpbillHbie 1 NPOUrpbILLHbIE No3uuuun. Beiur-
DbILLHbIE CTPATErNK.

CpepacTBa UCKycCcTBEHHOrO MHTennekTa. Cepeucbl MalLMHHOMO NepeBoaa 1 pacno-
3HaBaHuA yCTHOW peun. KorHuTusHble cepBuchl. igeHTudukaums n nouck nsobpaxe-
HWiA, pacnosHasaHue nuy. Camoobyvarwmecs cuctembl. VICKYCCTBEHHbIA UHTENNEKT B
KOMNbIOTEPHLIX urpax. Wcnonb3oBaHne MeToAoB UCKYCCTBEHHOro WHTennekra B oby-
Yalowmx cuctemax. Mcnonb3oBaHne MeTOOOB WCKYCCTBEHHOIO WHTEnnekTa B poboTo-
TexHuke. UHTepHeT Bellen. [lepcnekTuBbl pasBUTUS KOMMNbIOTEPHbLIX UHTENNEeKTyanb-
HbIX cucTem. HelpoHHbIe ceTu.

Pasgen 2. Anroputmbl U NporpamMmMupoBaHme.

dopmanusaums noHATUS anroputma. MawwvHa TblopuHra Kak yHuBepcanbHas Mo-
aenb BbluucneHuin. Tesnc Yépua-TolopuHra. MawuHa [Mocma. HopmanbHble —aneo-
pupmbl Mapkosa. Aneopummuyecku Hepaspewumbie 3adaqu. 3adaya ocmaHosa. He-
803MOXHOCMb asmomamuyeckol omnadKku npozpamm.

OueHka cnoXHocTu BbluMucneHuin. Bpems paboTbl n 06bEM Mcnonb3yemon nams-
TW, WX 3aBUCUMOCTb OT pa3mMepa UCXOAHbIX AaHHbIX. OueHKka acuMNTOTUYECKON CMOX-
HOCTWU anroputMoB. ANropuTMbl NOMMHOMMUANbLHON CNOXHOCTU. MepebopHbie anropuT-
Mbl. [pMepbl pasnuyHbIX anropuTMOB peLleHns OAHOW 3ajauyn, KOTopble UMEIT pas-
NAYHYIO CMOXHOCTb.

Mownck npocTbix Yncen B 3agaHHOM AuanasoHe C NOMOLLBI anropuTMa «peLleTo
OpartocdeHay.

MHoropa3spsgHbie uenbie yucna, 3agaqv 4nMHHOW apumMeTuku.

Cnosapu (accoumaTtnBHble MaccuBbl, 0ToBpaxeHus). Xaw-tabnuupbl. MNMocTpoeHue
andgaBUTHO-4aCTOTHOrO CroBapsi 4Ns 3a4aHHOro TeKCTa.

AHanu3z mekcma Ha ecmecmeeHHOM si3bike. BbiOeneHue nocnedoeamernsb-
Hocmel no wabnoHy. PecynsipHbie ebipaxeHusi. YacmomHbil aHanus.

Crekn. AHanu3 npaBunNbHOCTM CKOBOYHOrO BbipaXkeHus. BbluncneHue apugpmeTu-
YECKOro BbIpaXXeHUs, 3anncaHHOro B NOCTUKCHOM chopme.

Ouepeau. Vicnonb3oBaHue oyepeamn Ans BPEMEHHOIO XpaHEHUS OAHHbIX.

CesisHble crniucku. Peanu3ayus cmeka u o4epedu C MoMOWbIO C85I3HbIX CIUCKOS.

Anroputmbl Ha rpadax. [locTpoeHve MWHMManbHOro OCTOBHOIO AepeBa B3Be-
LUEHHOro CBA3HOrO HEOpUEeHTUpoBaHHOro rpacga. O6xod zpagha e a2nybuHy. O6x00
e2pagha e wupuHy. Konnuyectso pasnuyHbIX NyTeN Mexay BepLuMHaMy OpUEHTUPOBaH-
HOro auuknu4yeckoro rpadga. Anroputm [enkctpol. Aneopumm Pnoida-Yopwanna.

Hepesbs. Peanusaumsa gepesa ¢ NOMOLLbBIO CCbINOYHbIX CTPYKTYpP. [BOUYHbIE (OU-
HapHbie) Aepesbs. [locTpoeHWe aepeBa Afs 3a4aHHOTO apuPMETUYECKOro Bbipaxe-
HUs. PekypcusHble anroputmbl o6xoga aepesa. icnonb3oBaHue cteka u ovepean ans
obxoaa gepesa.

[duHamuyeckoe nNporpamMmMupoBaHUE Kak METO[ PeLUeHMs 3agad C COXpaHEHWEM
NPOMENYTOHHLIX Pe3ynbTaTos. 3agaqn, peluacMbic C NOMOLILIC QWUHAMWHECKOrs Npo-
rPaMMUPOBAHUSA: BbIYUCNIEHUE PEKYPCUBHbLIX (PYHKUUWA, NOACHET KONU4YecTsa BapuaH-
TOB, 3a4a41 oNTUMU3aALNN.

Pasgen 3. UncdpopMaumMOHHbIE TEXHOMOTUM.

JTanbl KOMNbLIOTEPHO-MATEMATUYECKOTO MOAENUPOBAHUS: MOCTAHOBKA 3ajauu,
paspaboTka mogenu, TecTupoBaHWe MOAENU, KOMMbIOTEPHbLIW 3KCNEPUMEHT, aHanus
pe3ynbTaToB MOAENUPOBAHUS.



AnckpeTnsauma npu matemMaTu4eckoM MOoAENVpOBaHUW HenpepbiBHbIX MpoLec-
coB. MogenupoBsaHue gswxeHus. MogenupoBaHue Guonornyeckux cuctem. Martema-
TUYECKNEe MOAENMN B 3KOHOMUKE. BbluncnmTenbHble 3KCNEPUMEHTbI C MOAENAMN.

O6paboTka pe3ynbTaToB akcnepumMmeHTa. Metoa HanMmeHbLmnx kBagpaTos. OueHka
YUCNOBLIX NapamMeTpoB MoaenupyemMbix 0ObLEKTOB M npoueccosB. BocctaHoBneHune 3a-
BMCUMOCTEN NO pe3yfbTaTam 3KCNepuMeHTa.

BeposaTtHocTHble mMogenu. Metoabl MoHTe-Kapno. MmutaumnoHHoe mopenuposa-
Hue. CucTembl MaccoBOro obcnyxnsaHus.

TabnuyHble (pensumnoHHble) 6a3bl gaHHbIX. Tabnuua — npeacTaBneHve ceegeHuii
00 ogHoTUNHbIX obbekTax. lMone, 3anuck. Knioy Tabnuubl. Pabota ¢ rotoBoin Gason
AaHHbIX. 3anonHeHne 6a3bl AaHHbIX. [louck, copTupoBka u unbTpaunsa gaHHbIX. 3a-
npocbl Ha BbIOOPKY AaHHbIX. 3anpockbl ¢ napameTpamu. Belunucnsembie nonsa B 3anpo-
cax.

MHorotabnuuyHble 6a3bl AaHHbIX. Twunbl cBA3en mexay Tabnuuamn. BHewHuin
kntoy. LlenocTtHocTb 6a3bl faHHbIX. 3anpockl K MHOroTabnuyHbiM 6a3am AaHHbIX.

OcHoeHble NpuHYyunbl Hopmanu3ayuu 6a3 daHHbIX. S3bIK ynpaesneHusi aH-
HbimMmu SQL. Co3daHue npocmbix 3anpocoe Ha sizbike SQL Ha ebl6OpKy OaHHbIX
u3 oOHoU mabnuuysl.

HepensiyuoHHble 6a3bl OaHHbIX. KCrepmHbie cucmemsbl

Pa3den 4. OcHoebl pa3pabomku eeb-npunoxeHul Ha Python.

Ucmopusa Git. YecmaHoeka u Hacmpouka Git.OcHOebl 10KafnbHO20 UCMO/lb-
30eaHus Git. Co30aHue nokanbHO20 peno3umopusi. OmcnexueaHue eepcuu
¢ghalnoe. CozdaHue akkayHma Ha GitHub. CuHxpoHu3ayusi ¢ cemeebiMU perno3u-
mopusimu. KnoHupoeaHue cemego20 perno3umopus.

Paboma c peno3umopusimu e cpede pa3pabomku. Bemku e Git. O6beduHe-
Hue (cnusiHue) usMeHeHul. PeweHue KOHIUKMOS.

Manunynsyuu c ¢patnamu u nankamu. Paboma c ¢paiinoeou cucmemoil u
nonynsapHbIMu hopmMamamu ¢haiinos: zip-apxueamu u json-¢gainamu.

APIl. Bapuaumsbi peanu3ayuu API. lf[pomokonbi e3aumodeiicmeus. lfpomo-
kon HTTP. O6paweHue k HTTP-cepsucy Ha si3bike Python

Paboma ¢ komaHOHOU cmpokolU (ckpunmbl, ap2ymeHmsl). [lepuoduyeckue
3adayu (Modynb schedule). 3ada4yu Ha co30aHue ckpunmoe ¢ nomouwbto 6u6-
nuomeku argparse. Modynu, umnopm modynel u3 CKpunmos.

BeedeHue eo flask. UHcmpymenmbl Ons pa3pabomku ee6-npusnoxeHud.
OcobeHHOCMU 6€e6-NpusIoXeHUsl, 2eHepupyrou,e2o cmamu4Hble cmpaHuuybl
HTML. Co30aHue cmamu4Ho20 cauma c¢ nomouwibto Flask. O6pabomka ¢hopm.
LllabnoHsbl. Flask-WTF.

Flask-sqlalchemy. Kyku u ceccuu. Ba3bl daHHbix u ORM. B3aumodelicmeue
¢ 6a3olu OaHHbIX. Pecucmpayus nonb3oeamernel. Aemopu3ayusi nosib3oeameris.

Mousmue REST-API. REST API Ha flask. Mukpocepeucbl. Co30aHue u me-
cmupoeaHue cepeucoe. Flask-RESTful. RESTful-cepeucbl ¢ nomowbto 6ubnuo-
meku flask-restful.

Paseopa4yueaem npoekm e obnake.

BBog n3obpaxkeHuit ¢ MCnonb3oBaHUEM PasnUYHbIX LMGPOBBLIX YCTPOUCTB (Lnd-
pOBbIX hoTOANMNapaToB U MUKPOCKOMNOB, BUAEOKAMEP, CKaHEPOB U APYrnx yCTPOUCTB).
Mpaduueckun pepaktop. PaspeweHue. KagpuposaHue. WcnpasneHne nepcnekTuBbl.
Mctorpamma. Koppekuusi ypoBHen, koppekuus useta. ObecuseynBaHue LUBETHbIX

nsobpaxeHunn. Petyws. Pabota c obnactamu. dunbTpbl.



MHorocnoiHble nsobpaxenus. Tekctosble crion. Macka cnosi. Kananel. CoxpaHe-
HUWe BbigeneHHon obnactu. MNoaroToBka unnocTpaunii ans Beb-cakToB. AHUMUPOBAH-
Hble n306paxkeHuns.

BekTopHas rpaduka. NpumuTtussl. iameHeHue nopsagka anemeHTos. BoipaBHuBsa-
Hue, pacnpegenexue. [pynnuposka. Kpusbie. ®opmaTtbl BEKTOPHbIX pUCYHKOB. icnone-
30BaHue KOHTYpoB. BekTopusaumsa pactposbix n3obpaxeHun.

MpuHUMNBI NOCTPOEHUS U pedaKkTUPOBaHUA TPEXMEpPHbIX Mogenen. CeTouyHble
mogenu. Martepuanel. MogenupoBaHve WUCTOYHUKOB ocBelleHusi. Kamepbl. Agantme-
Hble TexHonorun (3D-npuHTteps!). [NoHATUE 0 BUPTYanbHOW peanbHOCTU U AOMNONTHEHHOWN
peanbHOCTH.



MnaHupyeMble pe3ynbTaTbl OCBOEHUA y4e6HOro npegmMerta

JInyHOCTHBbIE pe3ynbTaT

JINYHOCTHbIE pe3ynbTaTbl OTpaXakwT FOTOBHOCTb U CMOCOBGHOCTL OBy4varoLmnxcs
PYKOBOACTBOBATLCS CPOPMUPOBAHHOW BHYTPEHHEN NO3ULMEN FNUYHOCTH, CUCTEMOW
LEHHOCTHbIX OpMEHTauui, MNO3UTUBHBLIX BHYTPEHHUX YOEXAEeHWn, COOTBETCTBYIOLLMX
TPaANLMOHHBIM LLEHHOCTAM POCCUICKOro obLecTsa, paclumpeHune XU3HEeHHOro onbita 1
onbiTa OEATENbHOCTU B Mpouecce peanusaumm cpegcrsamu y4yebHoro npegmera oc-
HOBHbIX HanpasneHnin BOCNUTaTenbHOM AEATENbHOCTU.

1) rpaxgaHCKOro BOCNUTaHUA:

OCO3HaHMWE CBOMX KOHCTUTYLMOHHbIX NpaB M 06A3aHHOCTEN, yBaXeHue 3akoHa U
npaBonopsgka, cobniogeHne OCHOBOMoOMararwmx HOpPM MHAPOPMALMOHHOIO npasa U
NHpopMaunoHHon 6e3onacHocCTy;

rOTOBHOCTb NPOTUBOCTOSATb MOEONOrMM 3KCTpEeMUama, HauuoHanuama, KceHodo-
O6un, aUCKPUMMHALMM NO CoLMarnbHbIM, PENUIMO3HbIM, PACcOBbIM, HALMOHAMNbHbLIM MpK-
3Hakam B BUPTyasnibHOM NPOCTPaHCTBE;

2) NaTpUOTUYECKOro BOCNUTaHUA:

LEeHHOCTHOE OTHOLLEeHWEe K UCTOPUYECKOMY Hacneauo, AocTuwkeHuam Poccuun B
HayKe, UCKyCCTBE, TEXHOMOMMsSX, MOHUMaH1e 3Ha4YeHUs NHPOPMaTUKN KaK HayKu B XU3-
HWM cCoBpeMeHHOro obLlecTsa;

3) AyXOBHO-HPaBCTBEHHOIro BOCNUTaHUA:

chOpMUPOBAHHOCTb HPABCTBEHHOIO CO3HAHMUSA, 3TUYECKOrO NOBELEHUS;

CNOCOBHOCTb OLeHMBaTb CUTyauMlo U MPUHUMAaTb OCO3HaHHbIE PeLUeHUsi, OPUEeH-
TUPYSACb HA MOpanbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTU, B TOM Yucne B cetn UHTep-
HeT;

4) 3CTeTU4EeCKOro BOCMNUTaHUA:

3CTETUYECKOE OTHOLUEHWE K MUPY, BKIHOYAs 3CTETUKY HaYyYHOro U TEXHUYECKOro
TBOPYECTBA;

cnocobHOCTb BOCMPMHMMATL pasfiMyHble BUAbl UCKYCCTBA, B TOM YMCNEe OCHOBaH-
Hbl€ Ha UCMNONb30BaHUN MHPOPMALIMOHHBLIX TEXHOMNOIUN;

5) dmanyeckoro BocnuTaHuUA:

chopMMpOBaHHOCTb 340poBOro n GesonacHoro obpasa XXW3HU, OTBETCTBEHHOO
OTHOLLEHNS1 K CBOEMY 3[0POBbI0, TOM YUCre U 3a CHET cobniogeHus TpebosaHui 6es-
onacHoW 3KcnnyaTaumMm cpeacTs MHPOPMALMOHHBIX U KOMMYHUKALMOHHbBIX TEXHOMOMUN;

6) TpyaoBOro BOCNUTaHUA:

FrOTOBHOCTb K aKTUBHON OEATENbHOCTU TEXHOMOrMYecKon U coumanbHON Hanpas-
NEHHOCTN, CNOCOBHOCTL MHULMMPOBATL, MNMTAHUPOBaTb U CaMOCTOATENBHO BbINONHATL
Takylo AesiTeNnbHOCTb;

NUHTEpec K cdepam npodeccmoHanbHON AeATenNbHOCTU, CBA3AHHBIM C MHGOpMa-
TUKOWN, NPOrpamMMMpoOBaHNEM U UHPOPMALMOHHBIMU TEXHONOIMMAMM, OCHOBAHHBIMU Ha
AOCTUXKEHUAX MHPOPMATUKM U Hay4YHO-TEXHUYECKOro nporpecca, yMeHue coBepllaTb
0OCO3HaHHbIN BbIbOp ByayLien npodeccnn n peannsoBbiBaTb COOCTBEHHbIE XN3HEHHbIE
nnaHbl;

rOTOBHOCTb M CNOCOOHOCTbL K 06pa3oBaHnio 1 camoobpas3oBaHMIO Ha NPOTSAKEHUN
BCEW XU3HU,

7) 3KONOrM4ecKoro BOCNUTaHUA:

0oCo3HaHue rnobanbHOro xapakrepa 3Konornyeckux npobnem m nytem ux pelue-
HWUSI, B TOM 4uUcre C Y4ETOM BO3MOXHOCTEN MH(POPMALMOHHO-KOMMYHUKALUMOHHbBIX TEX-
Hormorum;

8) UeHHOCTN Hay4YHOro No3HaHus:

chOpMMPOBAHHOCTb MUPOBO33PEHNS, COOTBETCTBYIOLLLErO COBPEMEHHOMY YPOBHIO
pa3BUTUS WHOPMATUKKA, OOCTMXKEHUSM Hay4YyHO-TEXHUYEecKoro nporpecca u obuye-



CTBEHHOW NPaKTUKK, 3@ CHET NOHUMAaHUSA Ponu MHPOPMaLMOHHBIX pecypcoB, UHdopma-
LUMOHHbBIX MPOLECCoB 1 MHPOPMAaLIMOHHBIX TEXHOMOMAA B YCMNOBUSAX LiMPPOBOI TpaHC-
dopmaLmm MHOrUX chbep XKN3HN COBPEMEHHOro obLlecTsa;

OCO3HaHWe LEHHOCTI Hay4HOW AeATeNbHOCTI, TOTOBHOCTb OCYLLECTBNATL NPOEKT-
HY0 1 UccnenoBaTenbCKylo AeATENbHOCTb UHANBUAYANBHO U B rpynne.

9) amouMoHanNbLHLIA UHTENNEKT, Npeanonarawwmini chopMUPOBaHHOCTL!

camMoperynvipoBaHisi, BKITIOHYaIOLWEro CaMOKOHTPOSb, YMEHUEe MpuHUMaTb OTBEeT-
CTBEHHOCTb 3a CBOE nosefeHune, cnocobHOCTb afanTMpPoBaTLCA K SMOLUMOHAaNbHBIM 13-
MEHEHUSIM 1 NPOABNATL TMOKOCTb, BbITb OTKPLITLIM HOBOMY;

BHYTPEHHEN MOTUBAaLMK, BKTIOHAIOLWEN CTPEMIEHNE K OOCTKEHUIO LUenu 1 ycne-
Xy, ONTUMU3M, UHULMETUBHOCTb, YMEHWE OENCTBOBaTb, UCXOOS W3 CBOUX BO3MOXHO-
cTen;

aMnaTuu, BKIoYaloLen cnocobHOCTb NOHMMaTb AMOLMOHANbHOE COCTOsHME ApY-
MUX, Y4UTbIBaTb €ro npu OCyLLEeCTBIEHUN KOMMYHUKaL MK, CNOCOBHOCTb K COMYBCTBUIO U
COonepexnBaHuIo;

coumanbHbIX HaBbIKOB, BKMOYaOLWMX CNOCOOHOCTL BbICTPaMBaTb OTHOLLUEHUS C
APYrMMy MoabMu, 3a00TUTBLCS, NPOSBATL UHTEPEC U paspeLlaTb KOHIUKTI.

MeTanpeaMeTHble pe3ynbTaThl

B pesynbraTe M3yyeHus MHOPMAaTUKM HA YpoBHE cpeaHero obuiero obpasosa-
HUsi y obyyvarowlerocs 6yayT cpopMUpPOBaHbl MeTanpeaMeTHbIe pesyrnbTaThl, OTPaXKeH-
Hble B yHMBEpCanbHbIX Y4eOHbIX AEMCTBUSX, 8 UMEHHO — Mo3HaBaTeflbHbIe YHUBEp-
canbHble y4yebHble AeCTBUS, KOMMYHUKATUBHbIE YHUBEpPCAmNbHbIE YYebHbIe AencTBuS,
perynsiTvBHble yHUBepcanbHble y4ebHble AeNCTBUS, COBMECTHasi AesATENbHOCTb.

lNo3HaBaTenbHbIE YyHUBEpPCanbHble y4eOHble AeNCTBUSA

Ba3oBble nornyeckue AeMCTBUSNA:

camocToATeNbHO QOPMYNUPOBaTb M akTyanusaMpoBaTb npobnemy, paccmaTpu-
BaTb €€ BCECTOPOHHE;

yCcTaHaBnNMBaTb CYLUECTBEHHbIV MPU3HaK WKW OCHOBAHWS AN CPaBHEHWS, Knac-
cudcpmkauun n obobuieHns;

onpeaensiTb Lenu AeATenbHOCTU, 3aAasaTh NapameTpbl U KPUTEPUM UX OOCTUXE-
HUS;

BbISIBMATb 3aKOHOMEPHOCTU 1 NPOTUBOPEYNS B paccMaTpuBaeMbliX ABNEHUSIX;

paspabaTbiBaTb NnaH pelleHns npobnemMbl ¢ y4ETOM aHanusa UMEKLNXCa mare-
puanbHbIX U HeMaTepuarnbHbIX PeCcypCcoB;

BHOCUTb KOPPEKTMBbI B AEATENbHOCTb, OLEHMBaTb COOTBETCTBME pe3yNbTaToB
Lensam, oueHMBaTb PUCKN NOCNEACTBUN OEATENBHOCTH;

KOOpAMHUPOBaTb U BbINOMNHATL PaboTy B YCNOBUSAX peanbHOro, BUPTYanbHOIo
KOMOUHNUPOBAHHOIO B3aMMOOENCTBUS;

pa3BMBaTb KpeaTUBHOE MbILLIIEHNE NPU PELLEHUN XKU3HEHHbIX Npobnem.

Ba3oBbie uccnegoBaTenbckue AeNCTBUA:

BnageTb HaBbikaMu y4yebHO-uccregoBaTenbCkoW M MPOEKTHOW OAesTenbHOCTH,
HaBblkamK pa3peLueHunst Npobnem, cnoCoBHOCTLIO U FOTOBHOCTBIO K CAMOCTOATENBHOMY
MOUCKY METOAOB PEeLUEeHUs NpakTU4ecKnx 3agad, NPUMEHEHNIO PasnnYHbIX METOAO0B No-
3HaHUS;

OCYLLECTBNATbL pasnuyHblie BuAbl AESATENBHOCTU MO MOYYEHUI0 HOBOrO 3HAHWS,
ero uHTepnpertauun, npeobpa3oBaHU0 U NPUMEHEHNIO B PasfUYHbiX y4ebHbIX cuTya-
LMSX, B TOM YucCne nNpu co3gaHumn y4ebHbix U coumanbHbIX NPOEKTOB;

dopmupoBaHne Hay4HOro TUNa MbILWNEeHUs, BNageHue Hay4yHoON TePMUHOMOINEN,
KItoYeBbIMU NMOHATUAMU N METOAAMMU;



CTaBUTb U popMynMpoBaTb COOCTBEHHbIE 3a4ayn B obpa3oBaTenbHON AesaTenb-
HOCTU U XXU3HEHHbIX CUTYaLUUsX;

BbISIBNATb NPUYMHHO-CNEACTBEHHbIE CBA3M U aKkTyanusuposaTb 3agady, BblaBK-
raTb rMnoTesy eé pelleHusi, HaxoauTb apryMeHTbl AfA AoKasaTenbCcTBa CBOUX YTBEp-
XOEHWUI, 3aaaBaTb NapameTpbl U KPUTEPUMN PELLEHNS,

aHanuaupoBaTb NOSTyYeHHble B XOAe pelleHus 3afadun pesynbtaTtbl, KpUTUYECKH
OLEeHMBaTb UX 4OCTOBEPHOCTb, MPOrHO3MpPOBaTh M3MEHEHME B HOBbIX YCIOBUSIX;

[AaBaTb OLIEHKY HOBbIM CUTyauusM, OLeHNBaTb NPMOBPETEHHbIN OMbIT,

OCYLLECTBMATL LieNneHanpaBneHHbll MOUCK nepeHoca cpeacTs MU cnocobos aen-
CTBUSA B NpodeccuoHanbHyto cpeay;

yMEeTb NEPEeHOCUTb 3HAHUS B NO3HaBAaTENbHYO U NPaKTUYECKyto 0bnacTu XuaHe-
AEATEeNbHOCTY;

yMeTb UHTErpupoBaTh 3HaHWSA U3 pasHbIX NpeaMeTHbIX obnacre,

BblABUraTb HOBblE uaeu, npeanaratb opurnHanbHble Noaxodbl U peLleHus, cTa-
BUTb NpobnemMbl 1 3agaqn, gonyckawLme anbTepHaTUBHbIE PELLEHUS.

Pa6oTa ¢ nnopmaumen:

BNageTb HaBblkaMu NONy4yeHust MHpopMaumMm M3 UCTOYHUKOB pasHbIX TUMOB, ca-
MOCTOSITENTbHO OCYLLECTBMATb NMOUCK, aHann3, cucteMaTtm3aumio 1 MHTepnpeTauuio 1UH-
dhopMaumn pasnnyHbIX BUOOB U OopM NpeactaBneHns;

co3gaBaTh TEKCTbl B pa3nuyHbix oopmaTax ¢ y4ETOM Ha3Ha4YeHuss HpopmaLlmm un
LeneBow ayauTopuu, BeibrMpas onTumarnbHyo popMy NpeacTaBneHns u Busyanusauuu,

oLeHMBaTb LOCTOBEPHOCTb, NErMTUMHOCTb MHAOPMaUnUN, e€ CooTBETCTBME Npa-
BOBbIM 1 MOPanbHO-3TUYECKUM HOPMaM,;

MCMonb3oBaTh CPeacTBa UHMOPMALMOHHBIX U KOMMYHUKALMOHHbBIX TEXHOMOMiA B
peLleHNN KOTHUTUBHBIX, KOMMYHUKaTUBHBIX Y OPraHW3auMOHHbIX 3a4a4 ¢ cobniogeHnem
TpeboBaHWit 3ProHOMUKU, TEXHUKM BEe30nacHOCTU, rUrMeHsbl, pecypcocbepexeHus, npa-
BOBbIX 1 3TUYECKUX HOPM, HOPM MHGOPMaLMOHHOW 6e3onacHoCTy;

BNageTb HaBblkaMW pacno3HaBaHWsA M 3awWwuTbl UHPOPMaLUUK, MHOPMaLIMOHHON
6e30nacHOCTN NTIUYHOCTN.

KoMMyHUKaTMBHbIe yHUBepcarnbHble Yy4eOHble AeNCTBUA

OOuweHue:

OCYLLECTBNATb KOMMYHMKaLUN BO BCeX cpepax XU3HH;

pacno3HaBaTb HeBepbanbHble cpeacTBa O6LWEHUsA, MOHMMaTb 3Ha4yeHue couu-
anbHbIX 3HAKOB, pacrno3HaBaTb NPEeAnOCbIIKA KOHMIMKTHLIX CUTyauunh U ymeTb CMSAr-
YaTb KOHMNUKTHI;

BNageTb pasnuyHbiMu cnocobamu obuieHus U B3aMMOAENCTBUS, apryMeHTUpo-
BaHHO BECTUW Auanor;

pPa3BEpPHYTO M NTOMMYHO M3naraTb CBOK TOYKY 3PEHUS.

CoBmecTHas feATeNbHOCTb:

MOHUMAaTb U UCMOMb30BaTh NPenuMyLLIecTBa KOMaHAHON U MHAMBUAYanbHON pabo-
Thl;

BblOUpaTh TeMaTUKy U MeToObl COBMECTHbIX AEWCTBUA C y4ETOM OBLUMX MHTEpE-
COB 1 BO3MOXXHOCTEWN KaXKAOro YrneHa KomnnekTnea,

NPpMHUMaTb LEenM COBMECTHOW OeATEeNbHOCTW, OpraHu3oBbiBaTb M KOOPAMHWUPO-
BaTb AENCTBUS MO €€ AOCTMXKEHUIO: COCTaBNATb NMaH AeNCTBUI, pacnpeaensiTb ponu C
YYETOM MHEHMUI y4aCTHUKOB, 06CYyKaaTb pe3ynbTaThl COBMECTHON paboThl;

OLieHMBAaTb Ka4eCcTBO CBOEro BKNaza W KaXaoro y4aCTHUKa KomaHabl B obLmnin pe-
3ynbTaT nNo pa3paboTaHHbIM KpUTEPUAM;

npeanaratb HOBble NPOEKTbl, OLEeHMBaTb naen C No3nMLn HOBU3HbLI, OPUrMHaNBHO-
CTM, NPaKTU4ECKON 3HAYUMOCTU;



OCYLLEeCTBNATb NO3UTUBHOE CTpaTernyeckoe noBedeHue B pasnunyvHbiX CUTyauusx,
MpOABIATD TBOPYECTBO U Boo6pa>i<eH|/|e, ObiTb UHULIMATUBHbBIM.

PerynsiTuBHbie yHuBepcalibHbie y4yebHbie AencTBus

CamoopraHusauyums:

CaMOCTOATENbHO OCYLLEeCTBNATL NO3HABATENbHYIO AEATENbHOCTb, BbISIBNATL NPO-
bnembl, ctaButb M hopMynuposaTb COOCTBEHHbIE 3agayn B obpasoBaTenbHoOW aes-
TENbHOCTU U XU3HEHHbIX CUTYaUUsIX;

CaMOCTOATENbHO COCTaBMATb NMaH pelleHns npobnembl ¢ y4ETOM MMEIOLUXCH
pecypcoB, COBCTBEHHbLIX BO3MOXHOCTEN 1 NPeanoYTeHNUN;

AaBaTb OLIEHKY HOBbIM CUTYaLUsM;

pacLMpATb paMKn y4ebHoro npeamMeTa Ha OCHOBE NUYHbIX NPEANOYTEHWI;

AenaTb OCO3HaHHbI BbIOOP, apryMeHTUpoBaTb ero, 6paTb OTBETCTBEHHOCTb 3a
peLueHue;

oLeHnBaTb NPUOBOPETEHHbLIN ONbIT;

cnocobcteoBaTh (HOPMUPOBAHUIO Y NPOSIBMEHUIO LUMPOKOW 3pyaULMM B PasHbIX
obnacTax 3HaHWii, NOCTOSHHO MOBbILWATL CBON 0Bpa3oBaTeNbHbIA U KyNbTYPHbIA YpO-
BEHb.

CaMOKOHTpOnb:

AaBaTb OLEHKY HOBbIM CUTyaLMAM, BHOCUTb KOPPEKTUBbLI B AESATENbHOCTb, OLEeHU-
BaTb COOTBETCTBUE PE3ynbTaToB LensMm;

BNnageTb HaBblkamMy no3HaBaTenbHON pedneKkcun Kak OCO3HaHUA CoBepLUaeMblX
AENCTBUA U MbICTUTENbHBIX NPOLECCOB, UX PE3yNbTaTOB U OCHOBAHWIA;

“cnonb3oBaTtb NpUEMbl pednekcun Ans OueHKM cuTyauuu, Bbibopa BepHOro pe-
LeHus:;

OLeHNBaTb PUCKN U CBOEBPEMEHHO NPUHUMATb PELLEHUS MO UX CHUKEHWUIO;
NPUHUMAaTb MOTUBbI U apryMeHTbl ApYrux Npyu aHannse pesynbTaToB AeATeNbHO-

CTW.
MpuHaTHUA ceba n gpyrux:
npuHUMaTh cebs, MoHNUMas CBOU HEQOCTaTKN U JOCTOMHCTBA;
NMPUHUMaTL MOTUBLI U apryMeHTbl APYrMX Npu aHanu3e pesynbTaToB AesiTenbHO-
cTH;

nprW3HaBaTh CBOE MpaBo ¥ NPaBo APYrMX Ha OLWNOKY;
pa3BMBaTb CNOCOBHOCTbL MOHUMATL MUP C NO3ULLUK APYrOro Yeroseka.

MpeamMeTHble pe3ynbTaTbl

B npouecce unsyveHusi kypca uHdopmaTuki yriybnéHHoro yposHs B 10 knacce
obyuvatowmmuca 6yayT AOCTUrHYThI Crneayoume npeaMeTHble pesynbTaThl:

BrageHue npeacTrasneHnaMn 0 ponu nHopMaLmm 1 CBA3aHHbIX C HEl NPOLECCOB
B npupode, TexHuke u obLiecTBe, MOHATUAMU «UHDOPMaLUS», «MHPOPMALUOHHbI
npouecc», «CUcTtema», «KOMMOHEHTblI CUCTEMbI», «CUCTEMHbIN 3dpdeKT», «MHopMa-
LIMOHHAA CUCTEMay, «CUCTEeMa YNpPaBneHNs»;

BnajeHne metogamu noucka nHdopmMauum B cetv MHTEpHET, yMEeHNe KpUTUYeCcKu
oueHuBaTb MHOPMAaLMIO, MNOMYYEHHYIO U3 ceTu MIHTepHeT;

yMeHue xapaktepusoBaTb Gonblune AaHHble, NPUBOAUTL NMPUMEPBI UCTOYHUKOB UX
nony4YyeHns U HanpaBneHuUs WCMonb30BaHWUA, YMEHWe KraccuguumpoBaTb OCHOBHbIE
3afayv aHanusa AaHHbIX (MPOrHO3npoBaHue, Knaccudukaums, Knactepusauns, aHanms
OTKNOHEHMUI1), NoHUMaTL NocneaoBaTenbHOCTL PeLleHns 3a4ay aHanusa gaHHbIx: cbop
NepBUYHbIX AAHHbIX, OYUCTKa M OLleHKa KayecTBa AaHHbIX, BbIOGOP u/vnu noctpoeHune
mopenu, npeobpasoBaHve AaHHbIX, BU3yanu3auus AaHHbIX, MHTepnpeTauus pesynbsTa-
TOB;



NMOHUMaHWe OCHOBHbIX NMPUHUMMOB YCTPOMUCTBA U (PYHKLMOHNPOBAHUSA COBPEMEH-
HbIX CTaLMOHaPHbIX U MOBUNBHBLIX KOMMNBIOTEPOB, TEHAEHUUA Pa3BUTUSA KOMMbIOTEPHbBIX
TEeXHONOrnu;

BnageHue HaBblkamu paboTbl C OnepaunoHHbIMU CUCTEMaMU, OCHOBHbIMU BUAAMM
nporpaMmHoro obecneyeHuss Ans peweHns y4ebHbix 3agay no BbibpaHHOW cneunanu-
3auuu;

Hanu4ve npeacTaBneHn O KOMMNbIOTEPHbIX CETAX U UX PO B COBPEMEHHOM MU-
pe, 0 6a30BbIX NPUHLMNAX OpraHM3auun U OYHKLMOHUPOBAHUA KOMMbIOTEPHBIX CEeTew,
06 06LWMX NPUHLMNAX pa3paboTku U (PYHKLMOHUMPOBAHUA UHTEPHET-MNPUIOXEHUN;

NMOHMMaHMe Yrpo3 MHGOpPMaLUMOHHOK Ge3onacHoCTH, UCNONb3oBaHWE METOAOB U
cpeacTB NpoOTUBOOEWCTBUS 3TUM yrposam, cobniogeHve mep GesonacHocTu, npepoT-
BpaLLaloLWMX HE3aKOHHOE PacnpoCTpaHeHMe MepcoHarnbHbIX AaHHbIX, cobntogeHve
TpeboBaHWIN TEXHUKN BE30NACHOCTM U FTMrMeHbl Npu paboTe ¢ KoMMblOTEPaMn U apyru-
MW KOMMOHEHTaMu LUNcPOBOro OKpYXKEHUsi, NOHUMaHWe NpaBOBbIX OCHOB MCMOMb30Ba-
HUS KOMMNbIOTEPHBIX Nporpamm, 6a3 AaHHbIX U paboTbl B ceTn NHTepHeT,;

NOHUMaHWE OCHOBHbIX MPUHUMMNOB AUCKPETU3aUMM PasnnyHbIX BUOOB UH(OpMa-
LMK, YMEHWe onpeaensaTb MHPOPMALMOHHbI 06bEM TEKCTOBbIX, rPpadoU4ecKnx 1 3ByKO-
BbIX JaHHbIX NMPU 3afaHHbIX NapameTpax AMCKpeTu3auun, yMeHue onpenensatb cpen-
HIOK CKOPOCTb Nepefayun AaHHbIX, OLEeHMBaTb U3MEHEHUEe BPEMEHU nepegayv npu us-
MEHEHUN UHPOPMaLIMOHHOrO 06BbEMa AaHHbIX U XapaKTepUCTUK KaHana CBA3W,

yMEHWEe MCMonb30BaTh NPU PeLleHnn 3agady CBOWCTBA MO3ULIMOHHOW 3anucy 4u-
cen, anroputMa NocTpOeHUst 3anucu Yucna B NO3ULIMOHHOW CUCTEME CUYUCNEHUSA C 3a-
AaHHbIM OCHOBaHMEM U NMOCTPOEHUS Yncna No CTPOKe, coaepallei 3annck 3Toro Yuc-
na B NO3WULIMOHHOW CUCTEME CHUCIEHUNA C 3aaHHbIM OCHOBaHMEM, YMEHWE BbINOMHATD
apudmMeTMYeckne onepaummn B NO3MLMOHHbLIX CUCTEMAaX CHUCTIEHUS;

YMEHUE BbINONHATL Npeobpa3oBaHns NMOrMYECKUX BblPaXKEHNUI, NCMONb3Ys 3aKOHbI
anre6pbl NOr1K1, YMEHWE CTPOUTb JIOTUYECKOe BbIPaXEHWE B AU3BIOHKTUBHON U KOHB-
IOHKTMBHOM HOpMarnbHbIX opMax no 3afjaHHOW Tabnuue WUCTUHHOCTW, uccnenosaTtb
06nacTb UCTUHHOCTU BbICKa3biBaHUA, COAepKallero nepemMeHHble, pellatb HeCcrnoXHble
NOTUYECKME YPaBHEHUS N CUCTEMbI YPaBHEHUI,

noHMMaHve 6a30BbiXx anroputMoB 06paboTkM YMCIMOBON M TEKCTOBOW MHGOpMa-
UMK (3annucb YMcen B MO3ULMOHHON CUCTEME CHUCIEHUA, HaxoXAeHne BCeX NpPOCTbIX
yucen B 3aJaHHOM AnanasoHe, obpaboTka MHoropaspsaAHbIX LEenbiX Yucern, aHanus
CUMBOSbHbIX CTPOK U APYrux), anropuTMOB NMOMUCKa U COPTUPOBKN, YMEHUE onpeaensTb
CMNOXHOCTb U3y4aeMbix B Kypce 6a3oBbix anropuTMoB (CYMMUpPOBaH/WE 311EMEHTOB Mac-
cuBa, COPTUPOBKa Maccuea, nepebopHbie anropuTMbl, ABONYHBIA MOUCK) U NPUBOAUTL
NpUMepbl HECKOMNbKMX anropuTMOB Pa3Hoi CIIOXHOCTM [N peLleHNs O4HON 3aaauu;

BrageHne YyHuBEpcanbHbiM A3bIKOM MPOrPaMMUPOBaHNA BbICOKOTO  YPOBHS
Python, npeactaBneHnsmmn o 6a30BbIX TUNAx AaHHbIX U CTPYKTYpaxX AaHHbIX, yMeHue
MCMoNb30BaTb OCHOBHbIE YNPaBnsoLWMe KOHCTPYKLUUUA, YMEHME OCYLLEeCTB/ATb aHanus
NPeAnoXeHHON NporpaMmbl: onpeaensiTe pesynbTaThl paboThl Nporpammbi Npu 3agaH-
HbIX UCXOOHbIX AaHHbIX, OnpeaenaTb, NPU Kaknx UCXOAHbIX AaHHbIX BO3MOXHO nony4e-
HWE YKa3aHHbIX Pe3ynbTaToB, BbISBNATL AaHHbIE, KOTOPbIE MOrYT NPUBECTY K OLLKNOKe B
paboTe nporpammbl, (POPMynMpoBaTh NPEANOXEHUS NO YNyYLEHNIO NPOrPaMMHOro Ko-
aa,

yMEHUE CO34aBaTb CTPYKTYPUPOBAHHbIE TEKCTOBbIE AOKYMEHTbI M AEMOHCTpauu-
OHHble MaTepuanbl C WCMONb30BaHMEM BO3MOXHOCTEN COBPEMEHHbIX MPOrpamMmHbIX
cpencTts 1 obnayHbIX CepBUCOB;

YMEHME UCMONb30BaTh ANEKTPOHHbIE Tabnuubl ANs aHanusa, npeacTaBneHns u
06paboTkn AaHHbIX (BKNOYasi BbIYMCIIEHWE CYMMbl, CPedHEero apugMeTU4ecKoro,
HanbonbLIero U HaMMeHbLLEro 3Ha4YeHuin, peleHne ypaBHeHuii, BbIOOp ONTUMarnbsHOro
pelueHns, Noabop NMHUK TpeHaa, peLleHne 3aday NpPorHo3pPoBaHuS).



B npouecce usyyenus kypca mHdopmaTtuku yrnybaéHHoro yposHs B 11 knacce
oby4qatoumics 6yayT AOCTUTHYTbI Criedyoline nNpeaMeTHbIe PesynbTaThi:

yMeHWe CTPOUTb HepaBHOMEpHbIE KOAbl, AONyCKalolme OAHO3HAYHOEe OEKOAMpO-
BaHue cooluieHuit (MpedrkcHbie KOAbl), UCMOMNb30BaTh MPOCTENLINE KOAbl, KOTOpbIe
No3BONAT 0OHapYXMBaTb 1 UCNPaBNATL OWWOKKU Npu Nepeaaye AaHHbIX, CTPOUTL KOA,
obecneunBaloLmnit HAMMEHbLLYIO BO3MOXHYIO CPELHIO ANUHY COOBLLEHNS NpU M3BECT-
HOW 4YacToTe CMMBOJIOB, MOACHATbL NPUHUMMBLI PaBoTbl MPOCTLIX anrOpUTMOB CXKaTWS
AaHHbIX;

yMeHve pellaTtb anroputMuyeckne 3agadu, cBsidaHHble ¢ aHanusom rpacoB (3a-
Aa4n NOCTPOEHUS ONTUMArbHOro NyTH MexXay BeplunHamu rpada, onpeaeneHus Konm-
4eCTBa PasnuyHbIX MyTen Mexay BepLuMHamii OPMEHTUPOBAHHOIO aLMKITMYECKOro rpa-
¢a), ymeHune ncnonb3oBaTth AepeBbs NPU aHanu3e U NoCTPOeHUW KOAOB W ANSA npea-
CTaBneHus apudMeTUHeCcKNX BbipaKeHWn, Npu peLleHun 3agad noucka v CopTUPOBKM,
yMeHue CTPOUTb AepPeBO Urpbl Mo 3agaHHOMY anropuTMy, paspabartbiBaTe 1 060CHOBbI-
BaTb BbIMIPbLILLHYIO CTPATErn Urpbi;

yMeHue paspabaTtbiBaTb M peanu3oBbiBaTh B BUAe nporpamm 6azoBbie anroput-
Mbl, YMEHWE UCMNONb30BaTh B NporpamMmax AaHHble pasnuyHbiX TUMOB C YY4ETOM OrpaHu-
YEHWN Ha OnanasoH UX BO3MOXHbIX 3HAYEHWN, NPUMEHSITb NPU PELLEHUN 3a4a4y CTPYK-
Typbl OaHHbIX (CMKCKK, crioBapu, CTeKu, oyepenun, AepeBbs), Ucnonb3osaTh 6as3oBble
onepauuu Co CTPyKTypamu AaHHbIX, MPUMEHSTb CTaHAapTHbIE U COBCTBEHHbIE NOANPO-
rpammbl 4ns 06paboTKuU YMCNOBLIX AaHHBIX U CUMBOMbHBLIX CTPOK, UCMOMNb30BaTb Mpu
paspaboTkenporpamm 6ubnuoTeky nognporpaMm, yMeH1e Mcnonb3oBaTb CpeacTsa oT-
napkv nporpamm B cpefie NporpaMM1poBaHunst, yMeHue OKYMEHTUMPOBATL NPorpamMMbl;

YMEHUE UCMonb3oBaTb KOMMbIOTEPHO-MATEMaTUYECKME MOAENnu ANnsA aHanusa
00BbEKTOB 1 npoLeccos: popMynupoBaTh LeMb MOAENUPOBaHUSA, BbIMNOMHATL aHanu3
pe3ynbTaToB, NOMy4YeHHbIX B X04e MOOENUPOBaHUSA, OLEeHNBaTL COOTBETCTBUE MOAENN
mMoZenvpyemomy o6beKTy Unu npoueccy, NpeacTaBnsaTb pesynbTaThl MOAENMPOBaHUS
B HarnNsigHom Buae;

BrnageHne OCHOBHbIMW cBefeHVUAMU O Ba3ax AaHHbIX, UX CTPYKType, CpeacTBax
cosgaHua v paboTbl C HUMKU, YMEHWe WCMOoNb3oBaTh TabnuyHbie (PenaunoHHbIe) 6asb
AaHHbIX (COCTaBMATb 3anpockl B 6asax AaHHbIX, BbIMOMHATL COPTUPOBKY 1 MOUCK 3ani-
cent B 6ase AaHHbIX, HANONHATL pa3paboTaHHy 6a3y AaHHbLIX) U CPaBOYHbIE CUCTE-
Mbi;

yMeHue co3aaBaTb BEO-CTpaHuULbI;

BriageHue 3HaHUSAMMU U HaBbikamu Ana paboTbl C cUCTEMON KOHTpons Bepcuii Git;

yMeHve paboTaTb CO chneuuanbHbIMM cpeacTBamm U Bubnuortekamm s3bika
Python;

3HaHVe 0a3oBbIX YNPaBnSAOWMNX KOHCTPYKUUIA OBBEKTHO-OPUEHTUPOBAHHOMO MpPo-
rpamMmpoBaHusA 1 yMEHUe NX NCnonb3oBaTh;

yMeHune uckatb n obpabaTbiBaTh OLLNOKKN B KOAE;

yMeHue paboTatb B cpefe NporpaMMUpPOBaHUS;

yMeHue peanu3oBbiBaTb MOCTPOEHHbIE anropuTMbl B BUAE NPOrpaMM Ha A3blke
nporpammupoBanusi Python;

yMeHue paspabatbiBaTtb Be6-npunoxeHuii Ha Python

yMEHUe opraHu3oBbiBaTb NUYHOE MHAPOPMALMOHHOE MPOCTPAHCTBO C UCMOSb30-
BaHMEM Pasnn4HbIX CPeACTB LMMPOBBLIX TEXHOMOINIA, NOHUMAHNE BO3MOXHOCTEN Lnd-
POBbIX CEPBUCOB rocyAapCTBEHHbIX YCryr, LndpoBbix obpa3oBaTenbHbIX CEPBUCOB;

MOHMMaHNE OCHOBHbIX NPUHLMUMNOB PaboTbl, BO3MOXHOCTEN U OrPaHUYeHUst npu-
MEHEHUA TEeXHOMOrU UCKYCCTBEHHOro WHTENseKTa B pasnuyHbiXx obnacTax, Hanuyue
NpeacTaBneHnin O Kpyre pellaemMbix 3agay MaliMHHOro obyuyeHus (pacnosHaBaHus,
Knaccudpukaumm “ nporHO3MPOBaHWUsA) Hanuyue npencrasneHnini o6 WCMonb30BaHUM
MHOPMALIMOHHBIX TEXHONOTUIA B PasnnyHbIX NPodeccuoHanbHbIX cepax.
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