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[TporpamMma pa3paboTaHa Ha OCHOBE CIEAYIONUX TOKYMEHTOB:

» OenepanpHoro 3akoHa Poccuiickorr @enpepanuu ot 29.12.2012 Ne 273-®3  «O06
obOpazoBannu B Poccuiickoit deaepanumy ¢ I3BMEHECHUSIMHU U JOTIOJTHEHUSIMU;

» Mefepa’lbHOrO TOCYAAPCTBEHHOTO 00pa30BaTENbHOIO CTaHAAapTa OCHOBHOTO OOIIETo
oOpazoBanus (yrBepxaeH IIpukazom Munucrepcersa [Ipocsemnienust Poccun ot 31.05.2021

* Ne 287 «O0 yTBepkaeHHH (PeepatbHOr0 TOCYAapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAapTa
OCHOBHOTO 00111ero obpazoBanus» (3apeructpupoBano B Muntocte Poccun 05.07.2021 Ne 64101);

e apropckoii mporpammbl JIJI. BocoBa, A.}O. Bocoa (Mudopmaruka. Ilporpammsr s
o011e00pa3oBaTeIbHBIX OpraHu3anmii: 5—9 kimaccel. YueOHoe uznanue / ABTop-coctaButenb: JIJL.
bocora, A.1O. bocosa.-M.: BMUHOM. JlaGoparopus 3nanwmii, 2015)

* OCHOBHOI 0OpasoBarenbHoi iporpammbl MKOY Hosotpowurnikas COILI

* YMK JLI.JI. Bocoga, A.YO. bocosa.-M.:«kbBMHOM. Jlaboparopwus 3nanuii», 2018 T;

PaGouas mporpamMma ma€T mpeacTaBICHHUE O HENsIX, 00IIel cTpaTernu 00y4YeHMsl, BOCIIUTAHUS
U pa3BUTHs o0yJaroImuxcs cpeacTBaMu yueobHoro npeamera «Mudopmaruka» Ha 6a30BOM ypOBHE;
yCTaHABJIMBAET 00s3aTeNbHOE MPEIMETHOE COCpP)KaHUE, TPEAYCMAaTPUBAET €r0 CTPYKTYpUPOBAHHE
[0 paslenaM M TeMaM Kypca; Ja€T pacrpeseiieHue Y4eOHBIX 4acoB IO TEMATHYECKHM pasJiesaM
Kypca U TOCIEI0BAaTEIbHOCTh MX H3YYEHUSA C YYETOM MEXKIPEIMETHBIX U BHYTPHUIIPEIMETHBIX
CBs3E€H, JIOTMKHM Y4e€OHOTO TMpoIecca, BO3PACTHBIX OCOOCHHOCTEW oOyuaromuxcsa. Pabouas
IporpaMMa OmpezieNiieT KOJMUYECTBEHHbIE U KaueCTBEHHbIE XapaKTepUCTUKU yueOHOro mMarepuala
JUIA TIEpBOTO Trojia W3Y4YeHHs, B TOM 4YMCIE A COJEP)KAaTeIbHOrO HAIlOJIHEHUS Pa3HOro BHUAA
KOHTPOJISL (MIPOMEXYTOUHOM aTTecTalui OOYYaloLINXCs, BCEPOCCHICKHX MPOBEPOUYHBIX padoT,
rocyJapCTBEHHOM UTOTOBOM aTTECTALIUH).

enu u3yyeHus yueOHOro npeamera «<uH(PpOpMaTUKA»

Henstmu u3yueHnst ”HPOPMATHKH HA YPOBHE OCHOBHOTO O0IIIEr0 00pa30BaHUs SBISIOTCS:

e OpMHpPOBaHHE OCHOB MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKW MHPOPMATUKHU, TOCTIXKEHUSIM HAYyYHO-TEXHHYECKOTO Tporpecca U OOIIEeCTBCHHOM
MPAKTHUKH, 32 CYET Pa3BUTHUS MPEACTABICHUN 00 WHPOPMAIMK KaK O BaKHEHIIIEM CTPAaTErHYecKOM
pecypce pasBHTHsI JIMYHOCTH, TOCYAapCTBa, OOIIECTBA; IMOHMMAaHUS POIH HH(OPMAIMOHHBIX
MpoIeccoB, HH(GHOPMAIMOHHBIX PECYPCOB U MH(POPMAIIMOHHBIX TEXHOJIOTUH B YCIOBUAX HU(pOBOH
TpaHchopMaIii MHOTHX c(ep KU3HU COBPEMEHHOTO O0IIIEeCTBA;

e o0ecrieueHrne yCIOBHM, CIOCOOCTBYIONIUX PA3BUTHIO AITOPUTMUYECKOTO MBIIUICHUS KaK
HE0OXOIMMOTO yCIOBHS TPOGECCHOHATBHONW NEATETHbHOCTH B COBPEMEHHOM HWH()OPMAIMOHHOM
oO1ecTBe, MPeInoIararIlero CrocoOHOCTh 00yJaromerocsi pa3ouBaTh CI0KHBIC 3a/1a4u Ha OoJiee
MPOCTHIE 10/133/1a41; CPABHUBATh HOBBIC 331aUM C 3a/1a4aMU, PEIIEHHBIMU paHee; ONPeAeIsITh Maru
IUTSL TOCTIDKEHHSI pe3yiibTaTa | T. 1.,

e hopMupoBaHHE W pa3BUTHE KOMIIETCHIIMK OOydJalImMXcs B 00JIACTH HCIOIB30BAHUS
MH()OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHA, B TOM YHWCJE 3HaHWH, YMEHUI M HaBBIKOB
paboTel ¢ uH(pOpPMAILIHEH, TPOTPAMMHUPOBAHUS, KOMMYHHUKAIIUHA B COBPEMEHHBIX ITU(MPOBBIX Cpelax
B YCIIOBUSIX oOecrieueHus: HHPOPMAITMOHHON 0€30MacHOCTH JIMYHOCTHA 00yUaIoIerocs;

e BOCIIUTAHHE OTBETCTBEHHOTO M W30MPATEIHHOTO OTHOIIEHUS K WH(POpMAIUU C Y4ETOM
MIPABOBBIX M 3TUYECKUX ACIEKTOB €€ PacIpOCTPAaHCHHS, CTPEMIICHUS K MTPOJIOJDKEHHIO 00pa30BaHUs
B o0nacth WHQPOPMAIMOHHBIX TEXHOJOTUH W CO3HMIATEIBHON ICSATEIBHOCTH C INMPHUMEHEHHEM
CpeAcTB UHPOPMAIMOHHBIX TEXHOJIOTHIA.



OcHoBHbIe 3agauyu  yuyeOHoro mpeanmera «HWHpopmaTuka» — chopMUpPOBATH ¥
o0yJaromuxcs:

e IOHUMAHWE TPUHIMIIOB YCTpOWcTBAa M (DYHKIMOHUPOBAHHS OOBEKTOB IU(PPOBOTO
OKPY)XCHHSI, TPEJCTABICHUS OO0 HCTOPUM M TEHACHIUAX pa3BUTUS HWHPOPMATUKU TEpUOJIa
nudpoBoi TpaHCHOpPMAIIMKY COBPEMEHHOT'O O0IIIECTBA;

e 3HAHWSI, YMEHUSI ¥ HABBIKM T'PAMOTHOM IMOCTAHOBKH 3a/1a4, BO3HUKAIOMIAX B MPAKTHUECKOU
JESTeTBHOCTH, JUISI X PEIICHHs C TIOMOIIbI0 WH()OPMAIIMOHHBIX TEXHOJOTHIA; YMEHHS M HABBIKA
(bopMaTM30BaHHOTO ONMCAHUS TIOCTABIICHHBIX 33]1a4;

e 0a30BBIC 3HaHUS 00 MHPOPMAIMOHHOM MOJICTHPOBAHHUH, B TOM YHCJIE O MAaTEMATHUYECKOM
MOJICTTUPOBAHUM;

e 3HAHWE OCHOBHBIX QJITOPUTMHYECKHX CTPYKTYp M yMEHHUE MPUMEHSTh OTH 3HAHUS IS
MMOCTPOCHHUS aJITOPUTMOB PEIICHHS 33/1a4 TI0 UX MaTEMaTHIECKIUM MOJCIISIM;

e YMEHHSI M HABBIKM COCTABJICHUS TPOCTBIX MPOTpaMM IO TOCTPOCHHOMY alTOPUTMY Ha
OJTHOM M3 SI3IKOB IPOTPAMMHUPOBAHUS BRICOKOTO YPOBHS;

e YMEHHUS M HAaBBIKH 3()(DEKTUBHOTO HCIIOIB30BAHUS OCHOBHBIX THUIIOB MTPHUKIIAJIHBIX TIPOTPaMM
(mpunoskeHuit) o0IIero Ha3HaA4YeHUS W WH()OPMAIMOHHBIX CHUCTEM JJISl PEIICHHs] C X TOMOIIBIO
MPAKTUYECKUX 3a7a4; BiIaJleHue 0a30BEIMH HOpMaMU MH(GOPMAIIMOHHON STUKU U MpaBa, OCHOBAMU
nH(POPMAIIMOHHOH 0€301acHOCTH;

e yMEHHE TPAMOTHO WHTEPIPETUPOBATH PE3YyJIbTAThl PEIICHHUS MPAKTUYCCKUX 3a7ad C
MOMOIIBI0 WH()OPMALIMOHHBIX TEXHOJIOTUN, TPUMEHSThH MOJYYCHHBIC Pe3yIbTaThl B MPAKTUIECKOU
JESITeTbHOCTH.

Hean u 3axa4u M3y4eHUs1 MHPOPMATHKH HA YPOBHE OCHOBHOI0 001Iero o0pa3oBaHus
OTIPECTISIOT CTPYKTYPY OCHOBHOTO COJIEpKaHUsl yueOHOro mpeIMeTa B BUE CIEAYIOIIUX YEThIPEX
TEMaTUYECKHX Pa3felioB:

1. ¢ poBasi IpPaMOTHOCTB;

2 TEOPETUYECKHE OCHOBBI HH(POPMATUKH;
3. JITOPUTMBI U TIPOTPAMMHUPOBAHHE;

4 MH(POPMAIIMOHHbBIE TEXHOJIOTHH.

O01mas xapakTepucTuKa y4eOHOro npeamMmera «<aHGOpMaTUKA»:

VYuebnsiii npeamet «MHPOpMaTHKa» B OCHOBHOM 00111eM 00pa30BaHUU OTPaXkKaeT:

e CyITHOCTh HMH(POPMATUKM KaK HAY4YHOM JUCHUIUIMHBI, H3ydalolleil 3aKOHOMEPHOCTH
NPOTeKaHWsT M BO3MOXKHOCTH aBTOMAaTH3allMd WH(POPMALMOHHBIX MPOIECCOB B PA3IUYHBIX
cHcTeMax;

e OCHOBHBIE OOJIACTH TPUMEHEHHUs HH(GOPMATUKH, TMPEKIEC BCEro HHPOPMALMOHHBIC
TEXHOJIOTUH, YIIPaBJIEHUE U COLUANBHYIO chepy;

e MEXJIMCUUTUITMHAPHBINA XapakTep HHPOPMATUKU U UHPOPMAIIMOHHOM e TEIIbHOCTH.

CoBpemeHHas  IIKOJbHAas UWH(GOpMAaTHKAa OKa3blBa€T  CYIIECTBEHHOE BJHMSHHE Ha
(dbopMHpOBaHHE MHPOBO33PEHHS HIKOJbHUKA, €0 >KM3HEHHYIO MO3MIIMIO, 3aKJaIbIBAa€T OCHOBBI
MOHUMAaHUSI PUHIUIOB (PYHKIIMOHUPOBAHUS U UCIOIb30BaHUS HH(POPMAIIMOHHBIX TEXHOJIOTHI KaK
HE00XO0AMMOT0 HHCTPYMEHTA MPAKTHUECKH JIF0OOOH AEATEIbHOCTH U OJJHOTO M3 HanboJjee 3HaYMMbIX
TEXHOJIOTUYECKUX JOCTHKCHUN COBPEMEHHON IMBHIM3AalMK. MHOTHE NpeiIMEeTHbIE 3HAHUS H
CIOCOOBI JIESATETBHOCTH, OCBOCHHBIE OOYYalOIIMMHUCS MpPU H3YYEHUH HWH(POPMATUKH, HAXOMAAT
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NpUMEHEHHE KaK B paMKaxX o0pa3oBaTeNbHOTO Tpollecca NMPU HM3YYEHUH APYTUX MPEIMETHBIX
obnacteld, Tak U B MHBIX JKU3HEHHBIX CHUTYAIHsIX, CTAHOBSTCS 3HAUYMMBIMH IJis1 (OPMUPOBAHUS
KAauecTB JMYHOCTH, T.€. OPUCHTHPOBAHBI HAa (POPMHPOBAHUE METAMPEAMETHBIX M JIMYHOCTHBIX
pE3yNbTaTOB O0yUYECHHUSI.

MecTo y4eOHOTro npeaMera «MH(POPMATUKA» B y4eOHOM IJIaHe

B cucreme o6mero oOpaszoBanms «MHpopMaTtnka» mnpu3HaHAa OOS3aTEIBHBIM YYCOHBIM
MpeIMETOM, BXOJIAIIUM B COCTaB MpeaMeTHON o0nacTu «MareMaTuka u ”HGOpMaTHKay.

Y4eOHBIM TUTAHOM Ha M3ydeHHe MHGOpPMATHKH Ha 0a30BOM ypoBHE OTBeaeHO 102 ydeOHBIX
yaca — 1o 1 yacy B Heziento B 7, 8 1 9 KitaccaXx COOTBETCTBEHHO.

COJAEPKXAHUE YYEBHOI'O IPEJIMETA «MH®OPMATHUKA»
S KJIACC

PA3JIEJI 1. TEOPETUYECKHWE OCHOBbBI MHO®OPMATUKMU (9 uacos)

Nudopmarus u napopmatuka. Kak vemoBek nomydaet nHpopmarmio. Buasl napopmanum
0 CMOCO0Y MOTyYeHHUSL.

Xpanenne wuHpopmanuu. Ilamare yenmoBeka M maMATh dYejoBedecTBa. Hocurenu
uHpOpPMALIUH.

[lepenaua uadopmaruu. Vctounuk, kanam, npueMHHK. [Ipumeps! nepenauu HHGOpPMAIIUH.
DJIEKTPOHHAS TOYTA.

Kon, konupoBanue napopmanuu. CriocoOb1 kogupoBaHusi nHGopManuu. MeTo KOopIuHaT.

®dopmbl nipeacTaBieHus uHbopMmaruu. TekeT kak ¢opma TpencTaBieHus HHGOPMAIINH.
Tabmuunas ¢popma nipeacrasienus nadopmaruu. Harnsaasie Gopmel ipencTaBieHus HHGOPMAIIIH.

O6paboTtka wHpopManuu. PasznooOpasue 3amau oOpaboTku wuHbopManuu. K3meHnenue
¢dopmbl mipencraeienuss uHpopmauuu. Cucrematmzauus wuHpopmanuu. [louck wuHpOpMaIMy.
[Tonyyenue HoBoW wuHpopmanun. [IpeoOpa3oBanue uHPOpPMALUHK IO 33JaHHBIM IpPaBHIAM.
[IpeoOpazoBanue nHbOpMAIIUU IMyTeM pacCykaeHui. Pa3paboTka miuaHa ASWCTBUN M €roO 3aIluCh.
3aauM Ha MepeNuBaHus. 3a7auu Ha IEpeNpaBbl.

PA3JIEJT 2. IUD®POBASI TPAMOTHOCTD (8 uacos)

[IpaBuna rurueHsl W 0€30MAaCHOCTH Tpu paboTe C KOMIbIOTEpaMH, MOOUIBHBIMU
yCTpOMCTBAMH U JPYTHMHU AJIEMEHTaMU HUPPOBOro OoKpykeHus. KommbioTep - yHUBEpcalbHOE
BBIUHCIUTENILHOE  YCTPOHCTBO, paboTaromee 1o mnporpamme. (OCHOBHbIE  KOMIIOHEHTHI
IIEPCOHANBHBIX KOMIIbIOTEPOB. IIponeccop. OnepaTuBHas U JOJArOBPEMEHHAS TaMATh. Y CTPONCTBA
BBO/Ia ¥ BHIBOJIA.

[Tporpammsl 11 KomnbioTepoB. [lonbp3oBarenu U nmporpaMMHCThL. [IpukiaaHbpie MporpaMMsl
(TIpUIIOXKEHUS), CHCTEMHOE NporpaMMHOE oOecrieueHue (OmepalioHHbIE CHCTEMBI). 3amycK U
3aBepIIeHre padoThl mporpamMmsl (iprioxenus). Ums daiina (mamku, karauora).

Cerp Unrepner. bpaysep. Ilouck wmHbopmaruu Ha BeO-ctpanuiie. [IoMCKOBBIE CHCTEMBI.
[Touck naOpMaIUK MO KIIFOYEBBIM CIIOBAM U 110 H300paKEHUIO.

PA3JIEJT 3. UTHOOPMAIIMOHHBLIE TEXHOJIOT'MU (17 yacoB)

I'padpuueckuit penakrop. PactpoBbie pucynku. [lukcens. Mcnonb3oBaHue rpadpuuecKux
npuMuTHBOB. Omeparu ¢ ¢parMeHTaMH H300paKCHUs: BbIJIEICHUE, KOIMUPOBAHHE, IOBOPOT,
OTpaKEHHE.



TexcroBbiit pemaktop. IlpaBuna Habopa Tekcra. TexcroBbiii mporeccop. PemaktupoBanue
tekcta. [IpoBepka nmpaBonucanus. PacctanoBka neperocoB. CoiictBa cumBoiioB. [lpudt. Tumsr
mpudToB (pyoOsieHbIe, C 3acedkamMH, MOHOUIMpUHHBIE). [lomyKupHOE M KypCHBHOE HauepTaHHE.
CBoiicTBa ab3alieB: rpaHuULIbl, a03aIHBIN OTCTYI, MHTEPBaJ, BhIpaBHUBaHUE. BeTaBka n300pakeHnit
B TEKCTOBBIE JOKYMEHTHL. OOTeKkaHue n300pakeHUI TEKCTOM.

Kommnbrorepasie npesenTaruu. Cnaiin. JlobaBiaeHue Ha cinaii TeKcTa U u300paxkenuii. Pabora
C HECKOJILKVMMH CJIaliIaMH.

6 KJIACC

PA3JIEJT 1. HUDPPOBASI TPAMOTHOCTD (4 uaca)

Tumel  KOMIIBIOTEPOB:  TEPCOHANBHBIE  KOMITBIOTEPHI,  BCTPOCHHBIE  KOMIIBIOTEPHI,
cynepkommbioTepbl. Mepapxudeckast ¢aitnoBas cucrema. Daitnbl u nanku (katamoru). Ilyte k
(aiiny (manke, karanory). [ToaHoe ums ¢aiina (manku, katanora). Pabota ¢ ¢aiinamu u karajoramu
CpeICTBaMH ONEPallMOHHON CHCTEMBI: CO3/IaHKe, KOIMPOBAaHUE, NTepeMellleHre, TEpeUMEHOBaHUE U
ynasnienne (QaitioB u manok (karamoros). [louck daitioB cpeacTBamMu ONepariioOHHON CHCTEMBI.
KommbloTepHbsle BUpPYCHl U Apyrue BpEAOHOCHbIE MporpaMmbl. IIporpammbl A 3aliuThl OT
BUPYCOB. BCTpoeHHBIC aHTUBUPYCHBIC CPEJICTBA OTEPAITMOHHBIX CUCTEM.

PA3JIEJI 2. TEOPETUYECKUE OCHOBbI M HO®OPMATUKMU (5 yacos)

WNudopmannonnsie npoueccsl. [lonydyenue, xpanenue, oopaboTka u nepenavya nHpopMaIuu
(manubix). JIBomunblii koxa. [lpencraBieHue NaHHBIX B KOMITBIOTEPE KaK TEKCTOB B JIBOMYHOM
andasure. KoamudecTBO BCEBO3MOXHBIX CIIOB (KOAOBBIX KOMOWHAIWK) (DUKCUPOBAHHOW JIJIMHBI B
nBonyHoMm andasure. [IpeobGpazoBanue moOoro andaButa K ABOMYHOMY. WHpOpManmoHHBII
00BEM NTaHHBIX. BUT - MUHUMaJIbHAS €AMHUIA KOJTMYEeCTBA HH(OPMAIUHY - TBOMYHBINA pa3psa. baiir,
KUJI00aMT, Mera0amnT, ruradamr.

OOBbekThl U X uMeHa. [Ipu3Haku 0OBEKTOB: CBOMCTBA, JACHCTBUSA, MOBEICHUE, COCTOSHUS.
OtHomieHus 00BEKTOB. Pa3HOBUAHOCTH 00BEKTOB W ux kiaccudukamus. CocTtaB OOBEKTOB.
CucreMbl 00BEKTOB.

Mopenun o00BeKTOB ¥ uX HazHadeHwe. HWHopmamnumonnsie wopaenu. CroBecHbIE
uHpopmanroHHbie Monenu. [Ipocreiinme MaTeMaTHYECKHE MOJICTIH.

Tabmuunbie nHPOpManuoHHble Mozaenu. CTpykTypa W TpaBujia O(QOPMIICHHS TaOJIHIIBI.
[Tpocteie Tabmuipl. TabmuyHOE pereHne JOTHISCKUX 3a/1a4.

Mmuoroo6pasue cxem. Mapopmanmonnsie mosenu Ha rpadax. JlepeBbs.

PA3JIEJI 3. AJITOPUTMUBALIMA U OCHOBBI TPOTPAMMMPOBAHNS (9 uacos)

Cpema TEKCTOBOTO  MPOTPAMMHPOBAHUS.  YTpaBIEHHUE  HCIOIHUTENEM  (Hampumep,
ucnonauteneM Yepenaxa). Lukmmueckue anroputmel. I[lepemennbie. PazOuenue 3amaum Ha
Mo/3a/1ayl, WCIOJIb30BAaHUE BCIIOMOTATENbHBIX alrOpuTMOB (mpouenyp). Ilpomemypst ¢
napaMeTpamm.

[Tonsitue wucnomuutens. Hedopmanpabie U GopMaibHBICE HCHOJHUTETH. Y4cOHBIC
ucnionauTenm (Yepenaxa, Kysneunk, Bogomneit u np.) kak mpumepbl GOpMaIbHBIX UCIIOJHUTEIEH.
Wx wHa3HaueHue, cpena, peKUM palOTHI, cUCTeMa KOMaHI. YTpaBiIeHUE HCIOIHUTEISIMH C
MTOMOLUIBIO0 KOMaH/ U UX MOCJIEJOBATEIbHOCTEH.

Uro Takoe anroput™m. Paznuunbie (GopMBI 3amMCH aNrOpUTMOB (HYMEPOBAHHBIA CIIHCOK,
tabnuna, Onok-cxema). [IpuMmepbl NTUHEHHBIX aNTOPUTMOB, AJITOPUTMOB C BETBICHHUSIMH H



MOBTOPEHUSMHU (B MOBCETHEBHOM JKU3HU, B TUTEPATypPHBIX IPOU3BEICHUAX, HA YPOKAaX MaTeMaTUKH
UT. I.).

CocrapiieHue aJIropuTMOB (JIMHEMHBIX, C BETBICHUSMU M LUKIAMU) I YOpaBiICHUS
ucnonHuTessaMu Yeprexxuuk, Bogomnen u ap.

PA3JIEJT 4. UTHOOPMAIIMOHHBIE TEXHOJIOT'MU (16 uacoB)

Bektopnas rpaduka. Co3nanne BEKTOPHBIX PUCYHKOB BCTPOEHHBIMU CPEACTBAMU TEKCTOBOTO
mporeccopa WiIM APYrUX Tporpamm (mpuiiokeHuii). JloOaBieHHE BEKTOPHBIX PHCYHKOB B
JOKYMEHTBHI.

TexkcroBeiii  mpomeccop. CTpykTypupoBaHue HWH(GOpPMAIMM €  TOMOIIBIO  CITHCKOB.
HymepoBaHHbIe, MApKUPOBAaHHBIE U MHOTOYPOBHEBbIE CIUCKU. J[0OaBneHHe TaOIUIl B TEKCTOBBIC
JIOKYMEHTBHI.

Beruncnurenbnpie Tabmunbl. ['paduku wm  amarpammel. HarnsgHoe mpencTaBieHHE O
COOTHOIICHUU BeIUYMH. Bu3yanu3zanus MHOTOPSTHBIX TAHHBIX.
Co3naHre KOMIBIOTEPHBIX Mpe3eHTalnil. UTHTepakTUBHBIE 3JIEMEHTHI. | UIIepCChUIKH.

7 KJIACC

PA3JIEJT 1. HUDPPOBASI TPAMOTHOCTD (8 uacos)

Komnbrorep — yHuBepcajbHOe yCTPOicTBO 00pad0TKH JaHHBIX

KomnbroTep — yHHBepCaJIbHOE BBIYMCIUTEIBHOE YCTPOUCTBO, padoTaroliee Mo mnporpamme.
Tunbel KOMIOBIOTEPOB: MEPCOHATILHBIE KOMITBIOTEPHI, BCTPOCHHBIE KOMITBIOTEPHI, CYTIEPKOMIIBIOTEPHI.
MoOwiIbHBIE YCTPOMCTBA.

OCHOBHBIE KOMIIOHEHTHI KOMIbIOTEpa M uX HazHadyeHue. [Ipoueccop. OmneparuBHas u
JOJITOBPEMEHHAsI TaMsTh. Y CTpOWCTBAa BBOJIa M BbIBOJA. CEHCOPHBIA BBOJ, TaTYUKH MOOWIBHBIX
YCTPOWCTB, CPEACTBA OMOMETPUUYECKON ayTeHTU(UKAITUH.

HcTopus pa3BuTHS KOMIIBIOTEPOB U MPOrpaMMHOro odecreyeHus. [lokoaeHuss KoMIbIOTEPOB.
CoBpeMeHHbIE TEHACHIIUU PA3BUTHSI KOMIIBIOTEPOB. CynepKOMIIBIOTEPHI.

[TapannensHbIe BRIYUCICHUS.

[lepconanbublii kommbloTep. IIpomeccop M ero XapakTepUCTUKHM (TakTOBas YacToTa,
paspsanHocTh). OnepatuBHas mamsaTh. JloAroBpeMeHHass MaMsAThb. Y CTPOMCTBAa BBOJa U BBIBOJA.
OO0BbEM XpaHUMBIX JaHHBIX (OMEepaTHUBHAS MaMITh KOMIbIOTEPA, KECTKUM U TBEPIOTENbHBIN TUCK,
MOCTOSIHHAS TaMATh cMapT(hOHA) U CKOPOCTh TOCTYIA JIJIsl pa3IUYHBIX BUIOB HOCUTEIEH.

TexHnka 6€30MacCHOCTH M MpaBIa padOTH HA KOMIIBIOTEPE.

IIporpaMmmbl 1 1aHHBbIE

[Iporpammuoe oOecnieueHue KommbioTepa. [IpukiiagHoe mporpaMMHOE oOOecredeHue.
CucremHoe mporpamMmHoe obecriedeHne. CucreMbl mporpamMupoBanus. [IpaBoBas oxpaHa
MporpaMM | JaHHBIX. becriaTHele U yCIIOBHO-OecIuIaTHbIe TporpaMMbl. CBOOOHOE TIPOTpaMMHOE
obecrieyeHue.

®aitnpl u nanku (katanoru). [puHune! noctpoenus ¢ainoBsix cucteM. [lomHoe ums daiina
(mankwu). Ilyte x daitny (manke). Pabora ¢ ¢aiinamu u karajoramu CpeICTBaMH OIEpPaIMOHHON
CUCTEMBI: CO3/IaHue, KOIMPOBaHHE, NepeMelIeHIe, TepeUMEHOBaHUE U yAalleHUe (PailyioB U Manok
(xaranoroB). Tumsbl (aitioB. CBolicTBa (aiioB. XapakTepHbIe pa3Mepsbl (PaiaIoB pa3TuIHBIX THIIOB
(cTpaHHIIa TEKCTa, HNEKTPOHHAS KHUTA, (hoTorpadus, 3amuch MeCHU, BUACOKIIHUI, IOTHOMETPAXKHBIN
¢unbM). ApxuBanus AaHHBIX. Mcmonp3oBaHHME IMporpamMMm-apxuBaTopoB. (DailoBelii MeHexKep.
[Touck ¢aitnoB cpeacTBaMU ONMEPAITHOHHON CHCTEMBI.
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KomnbrorepHeie BUpPYCHI U ApYyrHe BPEIOHOCHBIE MpOrpaMMebl. [IporpamMMmsel uisl 3allUTHl OT
BHUPYCOB.

KomnbrorepHnbie ceTn

O0benunenue kommploTepoB B cetb. Cerb MHTepHeT. Beb-cTpanuna, Bed-caiir. CTpykTypa
aznpecoB BeO-pecypcoB. bpaysep. [louckoBsie cucremsl. [lonck nHGpoOpMaLnu MO KIIOUYEBBIM CIOBAM
1 110 n300paxkeHuno. JloctoBepHocTs nHOpMaIu, mosryaeHHou u3 MaTepHera.

CoBpeMEHHbIE CEPBUCHI MHTEPHET-KOMMYHUKAIWMN.

CereBoif 3TUKET, 0a30BbIe HOPMbI MH(POPMAIIMOHHOW ATHKWA W TIpaBa Mpu padoTe B CETH
Nutepuer. Ctpaterun 6e3omacHoro noseneHus B MlaTepHeTe.

PA3JIEJI 2. TEOPETUYECKUE OCHOBbI M HO®OPMATUKMU (8 uacos)

Nudpopmanus u uHGOPMALHOHHbIE IPOLECCHI

WNudopmanns — 0HO U3 OCHOBHBIX MOHATHI COBPEMEHHOM HAYKH.

Nudopmanus kak cBeACHHs, IpeIHA3HAYCHHBIE TSI BOCTIPUATHS Y€JIOBEKOM, ¥ WH(POpMAITUs
KakK JJaHHBIE, KOTOPBIE MOTYT OBITh 00pa0OTaHbl ABTOMATU3NPOBAHHOW CHCTEMOM.

JIMCKPETHOCTh JaHHBIX. BO3MOXKHOCTH ONMUCAaHUSI HEMPEPHIBHBIX OOBEKTOB U IMPOILIECCOB C
ITOMOIIBIO JUCKPETHBIX JaHHBIX.

WNudopmannonHsie npoiecchl — MPOIECChl, CBA3aHHbIE ¢ XpaHEHHEM, MpeoOpa3oBaHUEM U
repenayeii JaHHbIX.

IIpencraBaenne nuH(popManuu

CumBon. AndaButr. MomHocTs andaButa. PazHooOpasue SA3bIKOB W an(aBUTOB.
EctectBennbie u hopManbHbIe S3bIKH. AN(PaBUT TEKCTOB Ha PYCCKOM si3bIke. J|BOMYHBIN andaBuT.
KonnyecTBO BCEBO3MOXKHBIX CIIOB (KOAOBBIX KOMOMHAIWK) (DUKCUPOBAHHOW JIMHBI B JIBOUYHOM
andasure. I[IpeobpazoBanue mobOoro andaBuTa K ABOMYHOMY. KOJIMYECTBO pa3IMYHBIX CJIOB
(bUKCUpPOBaHHOMN JJIMHBI B al(aBUTE ONpeeIEHHON MOITHOCTH.

KoaupoBanue cuMBOJIOB OAHOTrO andaBuTa ¢ MOMOIILIO KOJOBBIX CJIOB B JIPYroM anQaBuTe;
KOJI0Basl TabJn1Ia, 1EKOJUPOBaHUE.

JlBonunsrii koj. [IpeacraBneHue NaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B IBOMYHOM ali(haBUTE.

NudopmannonHbiii 006EM TaHHBIX. BUT — MUHUMAaNIbHAS eTUHUIIA KOTUYeCcTBa WH(OpMALIUN
— JBOWYHBIA pa3psan. Exuaunbel m3mepeHus: uHdopmanuoHHOro oObEMa HaHHBIX. but, Oaiit,
KUJI00aiT, MeradaiT, rurabamr.

CkopocTh nepeaun JaHHbIX. EAMHUIBI CKOPOCTH MEpeauu TaHHbIX.

KomupoBanue TtekcroB. PaBHOomMepHbI koa. HepaBHomepnswiii kon. KomupoBka ASCIL
Bocemubutasie komuposku. [lonsarue o xomupoBkax UNICODE. JlekogupoBaHue COOOIICHHH C
MCIOJIb30BAaHUEM PAaBHOMEPHOI'O U HepaBHOMEpPHOTO Koja. MTHbopMamoHHblit 00bEM TeKcTa.

Hckaxxenne nHGpOpMAIIH NP TIepeaaye.

OOmiee mpexacraBieHUe O NOU(GPOBOM TIPEACTABICHUHM ayJUOBH3YallbHBIX H JPYTUX
HETPEPHIBHBIX JTAHHBIX.

Konuposanue nsera. L{BeroBsie monenu. Moaens RGB. I'myOuna kogupoBanus. [lanutpa.

PactpoBoe u BekTOpHOE npeacTaBieHue nzoopaxkenuii. [Tukcens. Onenka nHPOPMAITMOHHOTO
00BbéMa rpauIecCKUX JaHHBIX JJISI PACTPOBOTO M300paKEHUSI.

Komuposanue 3Byka. Pa3psanHocTs 1 yacToTa 3anucu. KoanyecTBo KaHaIOB 3allUCH.

OneHKa KOJIMYECTBEHHBIX IApaMETpPOB, CBA3AHHBIX C IIPEJACTABICHHEM M XPAHEHHEM
3BYKOBBIX (DaiiJIOB.

PA3JIEJI 3. ”THOOPMAIIMOHHBIE TEXHOJIOT'UU (18 uacoB)

TekcTOBBIE JOKYMEHTBI



TexcToBble JOKYMEHTHI U UX CTPYKTYpPHBIE AJIEMEHTHI (CTpaHula, ab3al], cTpoka, CJIOBO,
CHUMBOJ).

TekcToBbIif TpollecCOp — HHCTPYMEHT CO3JaHMA, PEAAKTHPOBAaHUS M (POpMaTHpOBaHUS
TekcToB. [IpaBuna Habopa Tekcra. PenaktupoBanue tekcra. CBoiictBa cuMBoiioB. lpudt. Tumsl
mpudToB (pyOsieHbIe, C 3aceukamMH, MOHOUIMpPUHHBIE). [lomyKupHOE M KypCHBHOE HauepTaHHE.
CaoiicTBa ab3al1ieB: TpaHUIIbl, a03aIHBII OTCTYI, MHTEPBAJ, BRIpaBHUBaHUE. [lapamMeTpsl cTpaHUIIbL.
CruneBoe hopmaTupoOBaHHE.

CrtpykrypupoBaHue HHGOpPMAIUHU C TOMOIIBIO CIIMUCKOB U Ta0iuil. MHOTOYpOBHEBBIE CITUCKHU.
JloGaBrieHne TaOIMI] B TEKCTOBBIE JOKYMEHTHI.

BcraBka wn300pakeHHMl B TEKCTOBbIE JOKYMEHTHL. OOTekaHHe W300pakeHUl TEKCTOM.
BxitoueHne B TEKCTOBBIM JOKYMEHT auarpamm, (opmys, HyMEpalud CTPAaHUL, KOJIOHTHUTYJIOB,
CCBUIOK U Jp.

IIpoBepka nmpaBonucanus. PaccranoBka mepeHocoB. ['onocoBoil BBoa TekcTa. OnTHueckoe
pacno3HaBanue Tekcta. KomnberorepHbiii nepeBos. Mcnonb3zoBanue cepBucoB cetu MHTepHET st
00paboOTKH TEKCTA.

Komnbrorepnasi rpadpuxka

3HaKOMCTBO ¢ TrpaduuecKUMHU peaakTopamu. PacTpoBbie pucyHku. Vcnonb3oBanue
rpadUueCKUX MPUMUTHBOB.

Omnepanuu pefrakTUpOBaHUs TpapUUecKUX OOBEKTOB, B TOM 4ucie HU(GPOBBIX (oTorpaduii:
U3MEHEHHE pa3Mmepa, oOpe3ka, IOBOpPOT, OTpakeHHe, pabora ¢ obnacTaMu (BBIICICHHE,
KOIIMPOBAHNUE, 3aJIMBKa [[BETOM), KOPPEKIUS 1[BETA, IPKOCTH U KOHTPACTHOCTH.

Bextopnas rpaduka. Co3nanrne BEKTOPHBIX PUCYHKOB BCTPOEHHBIMU CPEACTBAMU TEKCTOBOTO
mporeccopa WiIM APYruX mporpamMm (mpuiokeHuil). [loOaBiieHHEe BEKTOPHBIX PHCYHKOB B
JTOKYMEHTBHI.

MyJabTHMeINITHBIE TIPe3eHTALNU

[ToaroroBka MynbTUMeAuiHBIX mpe3eHTanuid. Crnaiia. JloGaBneHue Ha cnaiijg TekcTa u
n300paxkeHuii. Pabota ¢ HECKOIBKUMHY CIaiiTaMu.

Jlob6aBneHue Ha ciaii] ayJHOBU3YaJbHBIX JTaHHBIX. AHUMAIMs. [ umepcchuiky.

8 KJIACC

PA3JIEJI 1. TEOPETUYECKHWE OCHOBBI MTHO®OPMATUKMU (16 yacos)

Cucrembl cHUCIEeHUSA

Hemno3ummonnpie U MO3UIIMOHHBIE CUCTEMBI cuncieHus. Andasut. OcHoBanue. Pa3pépHyTas
dbopma 3anucu ymcna. [lepeBos B AECATUUHYIO CUCTEMY YHCEN, 3allMCAaHHBIX B APYTUX CHUCTEMax
CUHCIICHHUS.

Pumckas cucrema cuucneHus.

JIBonunas cucrema cuucienus. [lepeBoa nenbix uncen B npeaenax ot 0 go 1024 B nonynyio
cucteMy cuMcieHusa. Bocbmepuunasi cucteMa cuucieHusa. llepeBon uucen U3 BOCBMEPUUYHOM
CUCTEeMBbl B JBOUYHYIO M JECATHYHYIO cHCTeMbl U oOpartHo. lllectHamiarepuynas cucrema
cunciieHus. IlepeBon 4yucen W3 IIECTHAALATEPUYHOM CHCTEMBI B JBOMYHYIO, BOCBMEPHYHYIO H
JECSITUUHYIO CUCTEMBI U 00paTHO.

ApudmMeTnieckrie onepanuy B JBOUYHOM CUCTEME CUMCIICHUSI.

DJIeMEeHThl MATEeMATHYeCKOH JIOTUKHU



Jlornueckue BbICKa3bIBaHMs. Jlormueckue 3HA4YEHUs BBICKA3bIBAHUM. OJIEMEHTapHbIE U
COCTaBHBIC BhICKa3bIBaHUs. Jlormueckue onepanuu: «iu» (KOHBIOHKIIHS, JIOTHUYECKOE YMHOXKCHHE),
«nn»  (OU3BIOHKIHS, JIOTUYECKOE CIIOXEHHE), «He» (Jiormueckoe orpumanue). Ilpuopurer
jJoruueckux omnepanui. OnpeneneHre UCTUHHOCTA COCTAaBHOTO BBICKA3bIBAHUSI, €CIIU W3BECTHBI
3HAQUYE€HHS] UICTUHHOCTU BXOJISAIIUX B HErO 3JIEMEHTAPHBIX BbICKAa3bIBaHUM. Jlornueckue BhIpaKeHHUS.
[IpaBuna 3amucu Jorudyeckux BblpaxkeHuil. IlocTpoeHue TabnMIl MCTUHHOCTH JIOTHYECKHX
BBIPAYKECHHIA.

Jlornyeckue 31eMeHTHI. 3HAKOMCTBO C JIOTHUECKMMH OCHOBAMHU KOMITBIOTEPA.

PA3JIEJT 2. AJITOPUTMUBALIMA U OCHOBBI ITPOTPAMMMPOBAHNS (18 uacos)

HcnoaHuTe M U AJTOPUTMbI. AJITOPUTMHYECKHE KOHCTPYKIHMHU

[lonsitue anroput™ma. HcnonHuTeNnu anropuTMOB. AJNTOPUTM KakK IUIAH YIpaBiCHUS
HCIIOTHUTEIIEM.

CpoiictBa anroputma. CrocoObl 3amuch airoputMa (CIOBECHBIM, B BHIE OJOK-CXEMBI,
nmporpamma).

AJITOpPUTMUYECKUE KOHCTPYKIMU. KOHCTpyKIUsl «clienoBaHue». JIMHEHHBIA alropuTM.
OrpaHu4eHHOCTh JMHEWHBIX AJITOPUTMOB: HEBO3MOXXHOCTh IPEAYCMOTPETh 3aBUCHUMOCTH
MOCJIEI0BATEIHHOCTHU BBIMOIHIEMBIX IEHCTBUN OT UCXOAHBIX JTAHHBIX.

KoHCcTpyKIus «BEeTBIIEHUE»: TOJIHAS M HEToJHAs (OpMbI. BEITIONHEHNE W HEBBIOJHECHUE
yCJIOBHS (MICTUHHOCTD U JIO)KHOCTb BbICKa3bIBaHUsA). [IpocThie 1 COCTaBHBIEC YCIOBHS.

KoHcTpykiust «IOBTOpEHUs»: LMKIBl C 3aJaHHBIM YHCIOM TOBTOPEHUHM, C YCIOBUEM
BBITIOJIHEHMUS, C TIEPEMEHHOMN ITUKIIA.

Pazpabotka 11 (GopMambHOTO HCIONHHUTENS alIrOpUTMa, TMPUBOJANIETO K TpedyeMomy
pe3ynbTaTy MpH KOHKPETHBIX MCXOJIHBIX MJaHHBIX. Pa3paboTka HECIOXKHBIX aJlFOPUTMOB C
MCIOJIb30BaHHUEM LIMKJIOB W BETBJICHUU Ui YIpaBlieHUs (OpMalIbHBIMH HCHOJHHUTENSIMHU, TAKUMU
kak Pobot, Uepemamka, YepTé&xHuK. BbINONHEHHE anrOpUTMOB BPYYHYIO W Ha KOMIIBIOTEpE.
CuHTakcuyeckue 1 jorndeckue omuoku. OTKa3bl.

A3bIk NPpOrpaMMHpPOBaHUA

A3k iporpammupoBanust (Python, C++, Ilackans, Java, C#, l1IkonbHBIN ANTOPUTMUYECKHIA
S3bIK).

Cucrema nporpaMMHpPOBAHUS: PETAKTOP TEKCTA MIPOTpamMM, TPAHCISATOP, OTIAAUHUK.

[lepemennas: tur, umsi, 3HaueHue. Llenpie, BenieCTBEHHbIE U CHMBOJIbHBIE TIEpEMEHHBIE.

Oneparop mnpucBauBaHus. ApuU(GMETHYECKHE BBIPAKEHHUS M TOPSAIOK HUX BBIYUCIICHUS.
Onepanuu ¢ HeJbIMA YUCIIaMU: [EIOYHCIEHHOE JEJIEHNE, OCTaTOK OT JAEJICHUS.

BerBnenus. CocraBHble ycNOBHS (3alHUCh JIOTUYECKUX BBIPAKEHUN Ha H3Y4aeMOM S3bIKE
nporpamMmmupoBanusi). HaxoxneHnne MUHMMyMa M MakCUMyMa U3 JABYX, TPEX U UYETHIPEX UHMCET.
Pemrenue kBagpaTHOrO ypaBHEHHUS, UMEIOIIETO BEUIECTBEHHbBIE KOPHHU.

JuanoroBasi OTjaJKa MPOrpaMM: IMOLIATOBOE BBHIMOJHEHHE, MPOCMOTP 3HAYCHHUI BEJIMYUH,
OTJIJIOYHBIN BBIBOJI, BBIOOP TOYKH OCTAHOBA.

Hukn ¢ ycinoBuem. Anroput™m EBkinaa nias HaxokIeHUS HAaMOONbIIEro OOMIEro NEIUTENs
IBYX HaTypalbHbIX uMcen. Pa3OueHue 3amucu HaTypalbHOTO YHUCIIA B MO3UIIMOHHOM CHCTEME ¢
OCHOBaHUEM, MEHbIIUM WK paBHbIM 10, Ha OTAEIbHBIE TUPHIL.

[ukn ¢ nepeMeHHOW. AJNTOPUTMBI MPOBEPKU AECITMMOCTH OJHOTO IIEJOr0 YMCJIa Ha JIPyroe,
MIPOBEPKHU HATYPATBLHOTO YKCJIA HA IPOCTOTY.



O06paboTka CUMBOJBHBIX JaHHBIX. CHMBOJIbHBIC (CTPOKOBBIE) mepeMeHHble. [locuMBobHAS
obpaboTka cTpok. [lomcuér 4acTOThl MOSBICHHUS CUMBOJA B CTpOKE. BcTpoeHHble (yHKUMU IS
00pabOTKHU CTPOK.

AHaJIN3 aIrOPUTMOB

OmnpeneneHre BO3MOXKHBIX PE3yJIbTaTOB pabOTHl alroputMa IpH JaHHOM MHOXECTBE
BXOJHBIX JAHHBIX; OINpPEAEICHUE BO3MOXKHBIX BXOJHBIX JaHHBIX, NPUBOMAIMX K JaHHOMY
pe3yibTary.

9 KJIACC

PA3AEJ 1. HUOPOBAS TPAMOTHOCTD (8 uaco)

I'mo6anbHas ceTb IHTepHeT U cTpaTernu 0e30MacHOrO NoBe/leHUs! B Hel

I'moGanenas cerb Murepuer. IP-agpeca y3noB. CereBoe XpaHEeHHE MaHHBIX. MeTObI
MHAMBUYaJIbHOTO U KOJUIEKTUBHOIO pa3MelleHus HoBoM nHpopmanuu B cetu VHTepHer. bonbiine
JaHHbIE (MHTEPHET-IaHHbIE, B YACTHOCTH, JaHHbBIE COLIUAIBHBIX CETEN).

[TonsiTue 06 nHGOPMAITMOHHON 0€30MacCHOCTH. YTPO3bl HH(POPMAITMOHHOM 06€30MacHOCTH MpH
pabore B TIIOOQIBHOM CETH MW METOJbl MNPOTHBOACHCTBUS uM. [IpaBmia Oe3omacHO
ayreHTHU(UKauuu. 3ammra JU4HOM uHpopmauuu B cetn MuHtepHer. be3omacHble cTpaTeruu
noseneHust B cetu MutepHer. [Ipenynpexnenue BOBIeUEHHUS B AECTPYKTUBHBIC U KPUMUHAIbHBIC
(dbopMbI ceTeBOM aKTUBHOCTH (KHMOEpOYUTMHT, (PUILUHT U JIp. ).

Pabota B uH(OpMaLIMOHHOM NIPOCTPAHCTBE

Bunsl nestensHocty B cet VHTepHeT. IHTEpHET-CEpBUCH: KOMMYHHMKAIIUOHHBIE CEPBUCHI
(mouToBas ciryx0a, BHI€0-KOH(PEPEHII-CBSI3b U T. I1.); CIIPABOYHBIC CIYKOBI (KapThl, paCIUCaHHS U
T. T.), TIOUCKOBBIC CIIYKOBI, CITy’)KObI OOHOBJICHHsI TIpOorpaMMHOTO oOecriedeHust u ap. CepBUCHI
rocyJapcTBeHHbIX yciyr. OOmayHble XpaHWiIuIa JaHHbIX. CpeacTBa COBMECTHOM pa3paboTKu
JTOKyMEHTOB (oHsaiiH-oducel). [IporpamMmmHoe oOecredeHne Kak BeO-CEpPBUC: OHJIAHHOBBIE
TEKCTOBbIE U TpaQUUECKUE PEIaKTOPhI, CPeabl pa3pabOTKH MPOTPaMM.

PA3AEJI 2. TEOPETUYECKHWE OCHOBbI THOOPMATHKMU (8 uacos)

MoaeaupoBaHue KaKk MeTOJ MO3HAHUS

Mogens. 3anaud, pemaeMble ¢ TOMOIIbI0 MozenupoBanusd. Kiaccudukamum wmojenei.
MarepuanbHble (HaTypHblE) U HH(GOpMaLMOHHbIE MOoAeal. HenpepblBHBIE U AMCKPETHBIE MOAEIH.
Wmutannonnsie Mozaenu. Mrposble mozpenu. OleHKa aJeKBaTHOCTU MOJEIU MOJIEITUPYEMOMY
O00BEKTY U LEJIIM MOJIETUPOBAHMSL.

Tabnuunsle Monenu. Tabnuua kak NpeacTaBIeHNEe OTHOUIEHHUS.

ba3bl nanHbx. OTOOP B TAONIUIE CTPOK, YAOBIETBOPSIOMINX 33JaHHOMY YCJIOBUIO.

I'pad. Bepmmna, pebpo, myrs. OpUEHTHPOBaHHbIE M HEOPUEHTHpOBaHHBIE rpadsl. JlnmHa
(Bec) pebpa. BecoBas wmarpuma rpada. Jnumaa mnytu wMexnay BepmuHamu rpacda. Iloumck
ONTUMaNBbHOTO MyTH B rpade. HavanpHas BepummHa (MCTOYHMK) W KOHEYHasl BepIIMHA (CTOK) B
OPHEHTUPOBAHHOM rpade. Beiuncienne konndecTBa MyTel B HalpaBIEHHOM allMKIMYECKOM Tpade.

HepeBo. Kopenb, BepmuHa (y3en), auct, pedpo (myra) nepea. Beicora nepesa. [Tognepeso.
ITpumeps! ucnonbp3oBaHus AepeBbeB. [lepebop BapuaHTOB ¢ MOMOIIIBIO JepeBa.

[lonsiTe MaTemMaTH4YeCKOM MOJENM. 3aladyd, pellaeMble C IMOMOIIBI) MAaTeMaTH4YEeCKOTO
(KOMIIBIOTEPHOT0) MOAEIHpoBaHus. OTINYMe MAaTEMaTHUYECKOW MOJENTH OT HATYpHOW MOJIENU U OT
CIIOBECHOT'O (JINTEPAaTypHOT0) OMHCAHUS O0BEKTA.



Otanbsl KOMIBIOTEPHOTO MOJIETUPOBAHMS: TOCTAHOBKA 33a4M, IOCTPOCHUE MaTeMaTHYECKON
MOJIENIM, TIPOrpaMMHast peau3alys, TECTUPOBAaHHUE, NMPOBEICHUE KOMIIBIOTEPHOTIO 3KCIIEPUMEHTA,
aHaJIN3 ero pe3yabTaToOB, YTOUHEHUE MOJICIIH.

PA3EJI 3. AJITOPUTMBI U TTPOTPAMUPOBAHMUE (10 wacoB)

Pa3pa6oTka aJiropuTMoB U POrpamMm

Paz6buenue 3anaun Ha nojazanauu. CocraBieHne alropuTMOB U IIPOrpaMM C MCIIOJIb30BaHUEM
BETBJICHUH, LIUKJIOB U BCIIOMOTAaTEJIbHBIX aITOPUTMOB JAJIsl YIpaBIeHUs UcHoiaHUTeneM PoOot mmn
APYTUMH UCHOJHUTEISIMU, TAKMMHU Kak Yepenanika, YepTEXHUK U Ap.

Tabnuunsle BenuuuHbl (MaccuBbl). OpHoMepHble MaccuBbl. CocCTaBieHME U OTJIaJKa
POrpaMM, PEaU3YIOIIUX TUIIOBBIE AJTOPUTMBI 00OPAOOTKH OJHOMEPHBIX YMCIOBBIX MAaCCHBOB, Ha
a3plke  mporpammupoBanus (Python, [konpHBIH AnroputmMudeckuii SI3bIK): 3anogHeHHE
YHCIIOBOTO MacCHBa CIyYallHbIMU YUCIIAMH, B COOTBETCTBUH C ()OPMYIION MM IMyTEM BBOJA YUCEIT;
HaXOXXJICHUE CYMMBbI 3JIEMEHTOB MAacCHBa; JMHEWHBIA IMOHMCK 33JaHHOTO 3HAYCHHs B MAacCHUBE;
HOJCYET  IIEMEHTOB  MAacCHBA, YJOBIETBOPSIOIIMX  3aJaHHOMY YCIIOBHMIO;  HAaXOXXJCHHE
MHUHHUMAJIBHOTO (MaKCUMaJIBHOT0) 3JIeMeHTa MaccuBa. COPpTUPOBKA MacCHBA.

OO0paboTka NOTOKA JaHHBIX: BBIYMCIEHUE KOJIMUYECTBA, CYMMBI, CPEJHETO apUu(PMETHUECKOro,
MUHHMAJIBHOIO U MaKCUMAJIbHOI'O 3HAUYEHUS JIEMEHTOB IOCJIEI0BATENBHOCTH, YAOBIETBOPSIOLINX
33JJaHHOMY YCJIOBHIO.

Yupasienue

Vnpasnenue. Curnan. OOpartHast cBs3b. [lomyueHne CUTHaNOB OT IM(POBBIX JATYHKOB
(xacaHusi, pacCTOSTHUSI, CBETA, 3ByKa U Ap.). [IpuMepbl ucmonb30BaHus IPUHLIMIIA OOPAaTHOM CBSI3U B
cUcTeMaX YIpPaBICHHUA TEXHUUYECKUMH YCTPOMCTBAMU C TOMOIIbI JaTYUKOB, B TOM 4YHUCIE B
POOOTOTEXHHUKE.

ITpumepsl poOOTH3UPOBAHHBIX CUCTEM (CHCTEMa YIPAaBICHUS IBM)KEHHEM B TPaHCIOPTHOM
CHCTEME, CBapO4Has JMHHUA aBTO3aBOJA, ABTOMAaTHU3MPOBAaHHOE YIPABICHHE OTOIUIEHHUS J0Ma,
aBTOHOMHAs CHCTEMa YIPaBJICHUs TPAHCIIOPTHBIM CPEACTBOM H T. II.).

PA3AEJT 4. UTHOOPMAIIMOHHLIE TEXHOJIOI'MHU (8 uacos)

DJIeKTPOHHBIE TAOJIHIbI

[Tonatue 00 3NEKTPOHHBIX TalOnuuax. THMBI JaHHBIX B sfUeiiKaX HIEKTPOHHOW TaOJIMIIbI.
PenaktupoBanue u ¢opmarupoBanue Tabmui. BerpoeHHble (QYHKIMHM Ui TIOMCKAa MaKCHUMyMa,
MUHMMYMa, CyMMbl M cpeaHero apudmerndeckoro. COpTHpPOBKAa JaHHBIX B BBIJICIEHHOM
nuanasoHe. Iloctpoenne nuarpamm (TucTorpamma, Kpyropasi JuarpamMma, TOYe€4Has Juarpamma).
Br16op Tuma quarpaMmel.

[IpeobpazoBanne dhopmyn npu kKonupoBaHuU. OTHOCUTEIBHAs, aOCOJIOTHAS W CMENIaHHas
azpecanusl.

VYcioBHBIE BBIYUCICHHS B AJIEKTPOHHBIX Tabmuuax. CyMMUpOBaHHE M TOACYET 3HAYCHUH,
OTBEYAIOLINX 33JaHHOMY YycioBuio. OOpaboTka Oonbiiux HaOOpOB JaHHBIX. YuCIeHHOE
MOJICIIMPOBAHHE B AJIEKTPOHHBIX TaOIUIIAX.

NudopMannoHHbIe TEXHOJOTMH B COBPEMEHHOM 0011IeCTBe

Ponb MHQOpPMALMOHHBIX TEXHOJOTHMH B Pa3BUTUM 3KOHOMHMKHM MHpA, CTPaHbl, PErHoHa.
OTKpbITBIE 00pa30BaTENIbHBIE PECYPCHI.

[Ipodeccun, cBsazanHbie ¢ HHGOPMATHKON W HWHGOPMAIMOHHBIMU TEXHOJIOTHSIMHU: BeO-
au3aiiHep, MPOTrPaMMUCT, pa3padOTYMK MOOWIIBHBIX MPHUIOXKEHUH, TECTUPOBLIMK, APXUTEKTOP
IIPOrPaMMHOT0 00ecreueHus], CIIEIUAINCT M0 aHAJTU3Y JaHHbIX, CHCTEMHBIN aJMHUHHUCTPATOP.
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IIVTIAHUPYEMBIE OBPA30OBATEJ/IBHBIE PE3YJIBTATbBI

W3yuenne MHGOPMATUKA B OCHOBHOMW INIKOJIE HAINIPABICHO HA JOCTHKEHHE OOYYarOUIMMHCS
JIMYHOCTHBIX, METANPEIMETHBIX U MPEAMETHBIX Pe3yIbTaTOB OCBOCHUS Y4eOHOTO IPEIMETa.

JIMYHOCTHBIE PE3YJIBTATHI:

JIn4HOCTHBIE pe3yNIbTaThl UMEIOT HAIIPABJIEHHOCTh HA PEIIEHUE 3a[a4 BOCIIUTAHUS, PA3BUTHUS
U COLMAIN3aK 00y4aroIMUXCsl CPeICTBAMU IIPEMETA.

ITampuomuueckoe 6ocnumanue:

[IEHHOCTHOE OTHOIIEHHE K OTEYECTBEHHOMY KYJIbTYPHOMY, HUCTOPHYECKOMY M HAYYHOMY
HACJICJIUIO; TIOHUMAHUE 3HAa4YeHHUS WHPOPMATUKM KaK HAyKU B JKU3HH COBPEMEHHOTO OOIIECTBA;
BIIQJICHHUE JIOCTOBEPHOW MH(pOpMaInell 0 MepeOBhIX MUPOBBIX U OTCUECTBEHHBIX JOCTHKCHUSIX B
obrmactu uWHPOPMATHKUA U WH(POPMAIMOHHBIX TEXHOJIOTUH; 3aMHTEPECOBAHHOCTh B HAyUYHBIX
3HAHUAX O MU(GPOBOH TpaHC(HOPMAIIUK COBPEMEHHOTO OOIIIECTBA.

/lyxoeHo-npascmeennoe 60CnuUmManue:

OpHCHTAIsl Ha MOpPAJbHBIE [IEHHOCTH W HOPMBI B CHUTYaIMsX HPaBCTBEHHOTO BBIOODA;
TOTOBHOCTH OIICHMBATh CBOE TIOBEJCHHE M IOCTYIKH, a TAK)XE MOBEJACHUE W IOCTYIKH APYTHX
JIO/ICH C TIO3UIIUN HPABCTBEHHBIX M ITPABOBBIX HOPM C YYETOM OCO3HAHUS TIOCIIECTBHIA MTOCTYIKOB;
AKTUBHOE HETIPUSTUE ACOIUAIBHBIX ITOCTYIIKOB, B TOM YHCIE B ceTu VIHTepHeT.

I'pasicoanckoe éocnumanue:

MPEJICTABICHHE O COIMAIBHBIX HOpPMax M TPaBHIAX MEXJIMYHOCTHBIX OTHOIICHUN B
KOJIJICKTHBE, B TOM YHCJI€ B COLIMAIBHBIX COOOIIECTBAX; COOMIOIEHUE TPaBUI 0€30MaCHOCTH, B TOM
YHcie HAaBBIKOB OE€30MacHOTO IOBEICHUS B HMHTEPHET-CpPe/ie; TOTOBHOCTh K pa3HOOOpa3zHOU
COBMECTHOM JIESITEITLHOCTH TIPH BBHIMOJHEHNH Y4YeOHBIX, ITO3HABATEIbHBIX 3ajad, CO3JIaHUU
YUeOHBIX IPOEKTOB; CTPEMJICHHE K B3aWMOIIOHMMAHUIO W B3aWMOIIOMOIIM B IIPOIECCE ITOM
y4eOHOH NIesTeTbHOCTH; TOTOBHOCTh OIICHUBATh CBOE IMOBEICHUE M MOCTYIKH CBOMX TOBApHUIICH C
MO3UIIMY HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS TIOCIIECTBUIA TIOCTYITKOB.

Ilennocmu nayunozo nosnanun:

c(OpMHPOBAHHOCTH MHUPOBO33PEHYECKUX IIpeICTaBICHUN 00 uHpopManuy,
WH()OPMALIMOHHBIX ~ TIpoleccax W WHMOPMAIMOHHBIX  TEXHOJOTHSX, COOTBETCTBYIOIIMX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOILICCTBEHHOW MPAKTUKH U COCTABJISIOMIUX 0a30BYIO
OCHOBY JIJIsl TOHMMAaHUSI CYIIIHOCTH HAYYHOU KapTHHBI MHPA,

UHTEpeC K OOYYeHHIO M TO3HAHMIO; JIF0OO3HATENBHOCTh; T'OTOBHOCTH M CIIOCOOHOCTH K
caMm000pa30BaHUI0, OCOZHAHHOMY BBIOOPY HANPABICHHOCTH U YPOBHS 00YUYEHUS B JaTbHEHIIIEM;

OBJIQJICHUE OCHOBHBIMH HAaBBIKAMU HCCIICOBATEIBCKON JEATETBHOCTH, YCTaHOBKAa Ha
OCMBICIICHHE ONBITA, HAONIONEHUN, TOCTYNKOB U CTPEMIIEHHE COBEPIICHCTBOBATH IYTH
JOCTUKECHHS HHIUBUYaIbHOTO U KOJUIEKTUBHOTO OJIarOnoyyus;

c(hOpMUPOBAHHOCTh WH(MOPMAITMOHHON KYJIBTYPHI, B TOM YHCJIE HABBIKOB CaMOCTOSTEIHLHOM
paboTbl C y4eOHBIMH TEKCTaMH, CIPABOYHOW JMTEPATypod, pPa3HOOOPA3HBIMH CpEICTBAMHU
WH(POPMAIIMOHHBIX TEXHOJIOTHH, a TaKXe YMEHHS CaMOCTOSATENBHO OIMpPEIeNsATh IeU CBOETO
oOydeHus, CTaBUTh U (opmMymupoBaTh sl ceOs HOBBIC 3aJauyd B y4€Oe M IO3HABATEIHHOU
JeSTeTbHOCTH, Pa3BHBATh MOTUBBI U HHTEPECHI CBOCH TI03HABATEIILHOM JCSITEITBHOCTH;

Dopmuposanue Kyaibmypol 300P06bA.

OCO3HAHME LIEHHOCTH XHM3HH; OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370pPOBbIO; YCTAHOBKA Ha
3II0pOBBI 00pa3 KU3HU, B TOM YUCIE U 32 CYET OCBOCHUS M COONIOICHUS TpeOoBaHU Oe30macHon
AKCILTyaTaIluu CPeACTB HHPOPMAIIMOHHBIX ¥ KOMMYHUKAIMOHHBIX TexHonoru# (MKT).
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Tpyooeoe 6ocnumanue:

MHTEpEC K MPaKTHUECKOMY H3ydeHHUIo npodeccuii u Tpyna B cdepax mnpodeccHoHaNbHOMI
NESTeNbHOCTH, CBS3aHHBIX C WH()OPMATUKON, MPOTpaMMHUpPOBAHUEM | HH(DOPMAIIMOHHBIMU
TEXHOJIOTUSIMU, OCHOBAaHHBIMH Ha JOCTH)KCHUSX HAYKH HH(QOPMATHKU M HAYYHO-TEXHUYIECKOTO
mporpecca;

OCO3HaHHBII BBIOOP U OCTPOEHUE UHANBUAYAILHON TPAaeKTOPUM 00pa30BaHUs U KU3HEHHBIX
IJIAHOB € YYETOM JIMYHBIX U OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH.

JKonozuueckoe eocnumanue:

OCO3HaHHE TJ00aTbHOIO XapakTepa SKOJOTMUECKUX MpoOJeM U MyTed UX pelleHus, B TOM
yucie ¢ yauétom Bo3moxkHocred UKT.

Aoanmayus o0yuarouie2oca K U3MEHAUUMCA YCA0GUAM COYUATbHOU CPEObl.

OCBOGHHE OOYYAIOIIMMHCS COLMATBHOTO  OIBITa, OCHOBHBIX COIIMAIBHBIX  POJICH,
COOTBETCTBYIOIIUX BEIYIIEH NEATEIHHOCTH BO3pacTa, HOPM U MPaBUI OOLIECTBEHHOT'O TIOBEICHUS,
(dbopM colManbHOM KU3HU B TPyNIax U COOOIIECTBAX, B TOM YHCIIE CYHIECTBYIOIIUX B BUPTYAIbHOM
MIPOCTPAHCTBE.

METAINIPEAMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3yibTaTbl OCBOEHHUS O0pa30BaTEIbHOM MPOrpaMMbl MO HUHGOpPMaTHKE

OTPaXAIOT OBJAJICHUE YHUBEPCAIBHBIMU YYCOHBIMH JIEHCTBUSMH — TIO3HABATEIbHBIMU,
KOMMYHHKATUBHBIMH, PETYJISATUBHBIMH.

YHuBepcajibHbIe IO3HABATEJIbHBIE 1eiiCTBUS

Bba3zoevie nozuueckue oeiicmeus:

YyMEHHE ONpeAeNsaTh TOHATHS, Co37aBaTh OOOOIICHUS, YCTaHABIWBATh AaHAJIOTHH,
KJIacCCU(PUITUPOBATh, CAMOCTOSITEIHHO BBHIOMPATh OCHOBAaHUS W KPUTEPHUH IS KiacCUUKAIUH,
YCTaHABIIMBATh TMPUYMHHO-CICACTBEHHBIC CBS3U, CTPOUTH JIOTHYECKHE PACCYKICHHS, eaTh
YMO3aKJIIOUCHUS (MHIYKTHUBHBIC, IETyKTUBHBIC U TI0O AaHAJIOTUH ) U BHIBOJIBI,

yMEHHUE CO3/aBaTh, MPUMEHSITh U TIPEOOPA30BLIBATh 3HAKH W CHMBOJIBI, MOJIEITH U CXEMBI IS
pelieHrs yueOHBIX U MM03HABATEIbHBIX 3a/1a4;

CaMOCTOSITENILHO BBIOMpATh CHoOco0 pemeHust y4eOHOM 3amaud (CpaBHUBATh HECKOJIBKO
BapHAHTOB pEUICHMS, BHIOUpaTh HanOOJee MOIXOIAIINI C YIETOM CaMOCTOSTEIHHO BBIIEICHHBIX
KpUTEPHEB).

ba3zoevle uccneoosamenvckue oeicmeus:

dbopMynupoBaTh BOMPOCH, (UKCHUPYIOIIME Pa3pblB MEXKAY pPEATbHBIM M IKEJIATCIbHBIM
COCTOSIHHEM CHUTYaIlUH, 00BbEKTa, 1 CAMOCTOSTEILHO YCTaHABIUBATH HICKOMOE M JIAaHHOE;

OIICHMBAaTh Ha TMPUMEHHMOCTh W JOCTOBEPHOCTh HMH(POPMALIUIO, IOITYYEHHYIO B XOE
HCCIICIOBAHNS;

MIPOTHO3UPOBATH BO3MOXKHOE JalbHEHIIIee pa3BUTHE MPOLIECCOB, COOBITHIA U MX MOCIEICTBUS
B QHAJIOTMYHBIX WM CXOJIHBIX CUTYAIUsX, & TAK)KE BBIIBUTATh MPEIOI0KEHUS 00 UX Pa3BUTHH B
HOBBIX YCJIIOBHUSIX U KOHTEKCTaX.

Paboma c ungpopmayueii:

BBISIBIIATH JePUIUT WH(GOpPMAIUHU, TaHHBIX, HEOOXOAMMBIX JUIsl PEIICHUS TOCTABJICHHON
3aJa4u;

MPUMEHATHh pa3JIMYHbIE METOJbl, WHCTPYMEHTHl M 3alpoChl TPH TOUCKE € OTOOpe
nH(OpPMALIUY WIIA JAHHBIX U3 UCTOYHUKOB C YUETOM MPEATIOKEHHOW yueOHOW 3a7aui U 3aIaHHBIX
KPUTEPUEB;
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BbIOMpaTh, aHAIM3UPOBATh, CHUCTEMATHU3UPOBATh U HMHTEPHOPETUPOBATH HHGOPMAIUIO
Pa3NUYHBIX BUIOB U (POPM MPEICTABICHHUS;

CaMOCTOSITENIbHO ~ BBIOMpATh ONTUMANbHYIO (opMy mpeicTaBieHMS HWHPOpPMALUU U
WUTIOCTPUPOBATh peliaeMble 33aui HECIOKHBIMH CXEMaMU, JarpaMMaMu, HHON rpadukoi u ux
KOMOHWHALIMSIMU,

OLICHUBATh HAAE&KHOCTh HMHQOpPMAIMM IO KPUTEPUSM, MPEIJIOKEHHBIM YUYHUTEIEM WIIU
c(hOpMyIUPOBAHHBIM CAMOCTOSTEIHHO;

3¢ PEeKTUBHO 3aIIOMHHATH ¥ CUCTEMATH3UPOBATh HH(OPMAITHIO.

YHuBepcajibHble KOMMYHHMKATHBHbBIE 1eiiCTBUS

Obwenue:

COIOCTABJIATH CBOM CYXXJEHUS C CYXIEHHSIMH JIPYTHX YYaCTHUKOB JHMAJora, 0OHapyKUBaTh
pas3nuyme U CXOJCTBO MO3ULINH;

nyOJINYHO TMPEACTABIATh PE3Y/IbTAaThl BHIMOJIHEHHOTO OIBITA (IKCIIEPUMEHTA, UCCIIETOBaHMS,
MIPOCKTA);

CaMOCTOSITENTbHO BbIOMpaTh (opmar BBICTYIUIGHHS C YY€TOM 3agad Mpe3eHTaluuu U
0COOCHHOCTEH ayAUTOPUH U B COOTBETCTBUHM C HHUM COCTAaBJISITh YCTHBIE U NMHCbMEHHBIE TEKCTHI C
MCIIOJIb30BaHNUEM WILTIOCTPATUBHBIX MAaTEPHUAJIOB.

Coemecmnasn deamenpHocmsy (COMpyoOHUYECme0):

MOHMMAaTh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBHUIYAIbHOH pabOTHl IpH
peleH KOHKPETHOW MpoOJIeMbl, B TOM YKCIIE IPU CO3/1aHUM UH(OPMAIIMOHHOTO MPOIYKTa;

IPUHUMATh 1€JIb COBMECTHOH WMH(MOPMAIIMOHHON JesSTeNbHOCTH 1o cOopy, oOpabotke,
nepenave, ¢opmanuzaund UHGOPMAIMU; KOJJIEKTUBHO CTPOUTH JCHCTBHS MO €€ MOCTHXKEHUIO:
pacnpenensaTb poju, 10roBapuBaThcs, 00CYXIaTh MPOIECC U PE3YIbTAT COBMECTHOU paboThI;

BBITIOJHATH CBOIO 4YacTh paboThl ¢ HHOpManued Wi HHPOPMAIMOHHBIM MPOIYKTOM,
JOCTUTasi KaYeCTBEHHOI'O pPe3yJibTaTa Mo CBOEMY HAIPABIICHUIO U KOOPAMHUPYS CBOU JIEHCTBUS C
JOPYTUMHU YIEHAMU KOMaH/bl;

OLIEHUBATh KAayeCTBO CBOETO BKJIaJga B OOLIMI MH(MOPMAIIMOHHBIN MPOIYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO C(OPMYTMPOBAHHBIM YUACTHUKAMU B3aUMOJCHCTBHUS;

CpaBHUBATh pE3yJbTaThl C MCXOJHOW 3aJadyell W BKJIAJ KaKIOro 4iIeHa KOMaHAbI B
JOCTI)KEHHE PEe3yNIbTaTOB, pa3AeisTh c(epy OTBETCTBEHHOCTH U MPOSBIATH TOTOBHOCTh K
MIPEIOCTABIICHUIO OTUETA Mepe] TPYIIIOi.

YHuBepcaibHbIe peryJsiTUBHbIE 1eiCTBUS

Camoopzanuzayus:

BBISIBJISITH B )KU3HEHHBIX U YYEOHBIX CUTYaLUSIX IPOOJIEMBL, TPEOYIOIINE PEIICHUS;

OPHEHTUPOBATHCSI B PA3IMYHBIX MOAXOJAX K MPHHATUIO pPELIeHUH (MHIUBUAYaJTIbHOE
IIPUHATHE PELICHUN, IPUHATUE PELIEHUH B TPYIIIE);

CaMOCTOSITENIHO COCTABJIATH AJITOPUTM pEIICHUs 3a/1aud (MM €ro YacTh), BBIOMpATh Croco0
pemieHust yueOHOH 3amauM ¢ y4€TOM HMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHPOBATH Ipe/araéMble BApUaHTHI PELICHUM;

COCTaBJATh IUIAH JEeHCTBUHM (IJIaH peaju3aldyd HaMEUEHHOTO aJropuTMa pelieHus),
KOPPEKTUPOBATh NMPEAJIOKEHHBIM aIropuTM € y4€TOM IOIYYEHHs] HOBBIX 3HAaHUNA 00 HM3ydaeMoM
00LEKTE;

JenaTh BBHIOOP B YCIIOBHUSIX NPOTHUBOPEUMBON HMH(pOpMAlMM U OpaTh OTBETCTBEHHOCTH 32
pelieHue.

Camoxkonmpons (pehrexcusn):
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BJIQ/IETh CIIOCOOAMH CaMOKOHTPOJIS, CAMOMOTHUBAIIUU U pediIeKCuu;

J1aBaTh aJ€KBAaTHYIO OLICHKY CUTYallMH U IIpeUIarath riaH €€ U3MEHEHHUS;

YYUTBIBATh KOHTEKCT U IPEABUIETh TPYAHOCTH, KOTOPBIE MOI'YT BO3HUKHYTEH IIPU PELICHUU
y4eOHO 3a/1a4M, aqalTHPOBATh PEIICHUE K MEHSIOMUMCS 00CTOSITETTLCTBAM;

OOBSICHATh TPUYMHBI  JOCTIDKEHHS (HEIOCTHXKEHHS) pe3yabTaToB HH(DOPMAITMOHHON
NeSTeIbHOCTH, JaBaTh OLEHKY TNPUOOPETEHHOMY OIBITY, YMETh HAaxOIuUTh I[IO3UTUBHOE B
MPOU3OIIEIICH CUTYaIINH;

BHOCUTh KOPPEKTUBBI B JI€ATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSATENHCTB, MU3MEHUBIIMXCS
CUTYaIul, YCTAHOBJIEHHBIX OLINOOK, BOZHUKILIUX TPYIHOCTEH;

OICHUBATb COOTBCTCTBHUC PE3YyJibTaTa LCJIU U YCIIOBUAM.

IMoyuonanbHblil UHMeENIeKm:

CTaBUTH 066}1 Ha MCCTO APYroro 4CjioBCKa, IOHNUMAaTb MOTHBBI U HAMCPCHUSA APYTOro.

Ilpunamue ceds u opyzux:

OCO3HaBaTh HEBO3MOKHOCTh KOHTPOJIMPOBATH BCE BOKPYr JaXe B YCJIOBUAX OTKPBITOTO
JoCTyIa K JII0ObIM 00bEMaM HH(POpMaIIUH.

HPEJIMETHBIE PE3YJbTATbBI

5 KJIACC

Hpe,Z[MeTHBIG PE3YyJIbTAThI OCBOCHUA OGHS&TGHBHOFO nmpeaAMCETHOIO COACpIKaHu,

YCTQHOBJICHHOTO JaHHOM NpPUMEPHON pabodeld mporpaMmoi, OTpakaioT cHOPMUPOBAHHOCTH Y
o0yJaromuxcs yMEeHU:

e COoOMIOJATh MpaBHWJIa TUTHEHBI U OE30MAaCHOCTH MPH paboTe ¢ KOMIBIOTEPOM U JIPYTUMHU
3JIEMEHTaMU U(PPOBOTO OKPYKEHUS; UMETh MPECTAaBICHUE O MTpaBUiIax OE30M1aCHOTO TOBEICHUS B
NHurepHere;

® Ha3bIBATh OCHOBHBIE KOMIIOHEHTHI IEPCOHATBHBIX KOMIIBIOTEPOB U MOOUIIBHBIX YCTPOHCTB,
OOBSICHATH UX Ha3HAUYCHHE;

® [IOHMMAaTh COJEp)KaHHE TOHATHH «IIporpaMMHOE OOEClEeYeHHUEe», «OINepaluOHHas
cuctemMay, «hain;

e wuckath wuH(popmamuio B VHTepHeTre (B TOM 4YHCIE, IO KIIOYEBBIM CJIOBaM, I10
N300pake€HUI0); KPUTUYECKH OTHOCUTHCSA K HalIeHHOM MH(OpManuu, oco3HaBas ONAcHOCTb IS
JMYHOCTHU U 00LIECTBA PAaCIPOCTPAHEHUS BPEAOHOCHON HH(POPMALINY;

®  3amycKaTh MPUKJIAIHBIE IPOrpaMMbl (IPUIIOKEHHS) U 3aBEPIIATh UX PadoTy;

® TIOACHATH Ha TPUMEPAX CMBICI TOHATHH «aJITOPUTM», «UCHOJHHUTENb», «IIPOrpaMMa
YIIpaBJICHUS UCTIOIHUTENEM», «UCKYCCTBEHHBIN HHTEIIICKTY;

® COCTaBJIATH MPOrpaMMbl JUIsl YIpPaBJIECHUS HUCIOJIHUTENEM B Cpefe OJIOUHOro WU
TEKCTOBOTO MPOrPAMMHPOBAHHUS C UCTIOIB30BAHUEM OCIEIOBATEILHOTO BHIMOJIHEHUS ONEepalyii 1
IIUKJIOB;

® C03/1aBaTh, PEAAKTUPOBAThH, (POPMATUPOBATh U COXPAHATh TEKCTOBBIE TOKYMEHTHI; 3HATh
npaBujga HaboOpa TEKCTOB; HCIIOJNB30BaTh  aBTOMATHYECKYIO IPOBEPKY  IPaBOINMCAHUS;
YCTaHABJIMBATh CBOMCTBA OTHENBHBIX CUMBOJIOB, CIOB M a03alleB; MIUTIOCTPUPOBATH JOKYMEHTHI C
MTOMOIIIBIO N300pAKECHHUIA;

® CO3/aBaTh U pPEIAKTUPOBATh PACTPOBBIE H300paKEHMs; HUCIOIb30BaTh HHCTPYMEHTHI
rpauuecKoro pefrakTopa JUIsl BHIOIHEHUS ONepaliil ¢ pparMeHTaMu n300pakeHus;

® CO3/aBaTb KOMIIBIOTEPHbIE INPE3EHTALMU, BKIIOYAIONIIUE TEKCTOBYIO M IpadUuecKyro
uH(pOpMaIIHIO

6 KJIACC
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[IpenmeTHble  pe3yiabTaTbl  OCBOCHMsI  OOSI3aTENBHOIO  MPEIAMETHOIO  COJEpXKaHMs,
YCTQHOBJICHHOTO JAaHHOM NpPUMEPHON pabodeld mporpamMmoi, OTpakailoT c(HOPMUPOBAHHOCTH Y
o0yJaromuxcs yMEeHU:

e OPHEHTUPOBATHCS B UEPAPXUUECKOIN CTPYKType (ailloBOil CHCTEMBI: 3alHCHIBATh IMOJIHOE
uMs Qaiina WM nanku (Kkarauora), myTh K ¢ailily nwin namnke (Katauiory);

e pabotath ¢ (alIoOBOM CHCTEMOW TEPCOHAIBHOTO KOMIBIOTEpAa C HCIIOJIb30BAaHHEM
rpaduueckoro nHTepgeiica: co3mgaBarh, KOIMUPOBaTh, IepeMelaTh, IEPEUMEHOBBIBATh M YIAIATH
(haiinel 1 manku (KaTajaory), BRIMOIHAT MOUCK (DaiiioB;

e 3aIIMIIaTh HHGPOPMALMIO, B TOM YHCIE MEPCOHAIbHBIE JAHHBIE, OT BPEIOHOCHOIO
IIPOrpaMMHOT0 OOECIIEYEHHsI C MCIIOJIb30BAHUEM BCTPOEHHBIX B ONEPALMOHHYIO CUCTEMY WU
pacrpoCTpaHsAeMbIX OTJIEJIBHO CPEJCTB 3alUTHI;

e IIOACHATh Ha IIPUMEpPax CMBbICI MOHATHH <«WMH(OPMAIMOHHBIN IpoLecc», «o0paboTka
uHpOpMaLUNY, «XpaHeHHe HHPOpMALUNY, «I1eperaya HHPOPMaLUN;

e UMETh MPEJCTaBICHHE 00 OCHOBHBIX EAMHHUIIAX W3MEPEHUs HWH(POPMALMOHHOTO 00BEMa
JaHHBIX;

e CPaBHUBATh pa3Mepbl TEKCTOBBIX, IpaMueCKuX, 3ByKOBBIX (hailsioB u BUIe0(]aiiioB;

e pa30uBaTh 3a]1a4M Ha NOJ3a4a4H;

e COCTAaBJIATh NPOrpamMMbl Ul  YIpPABJICHHWsS HCIOJHUTENIEM B Cpele TEKCTOBOTO
IIPOrpaMMUPOBAHUS, B TOM YHUCJIE C HUCIOJb30BAaHMEM LIMKIOB M BCIIOMOIATENbHBIX aJITOPUTMOB
(mpornienyp) ¢ mapaMmeTpamus;

 OOBSICHATH pa3iNune MEX]y pacTpOBOW M BEKTOPHOH rpaduKoii;

e CO3/IaBaTh IPOCThIE BEKTOPHBIE PHUCYHKM M HCIONB30BaThb WX U1 HWILIIIOCTPAIUU
CO3/1aBaeMbIX JJOKYMEHTOB;

e CO3JIaBaTh U PEAAKTUPOBATH TEKCTOBBIC IOKYMEHTHI, COJIEPKAIINE CIIUCKHU, TAOIHUIIBI;

e CO3/1aBaTh MHTEPAKTHUBHBIC KOMIIBIOTEPHBIC IPE3CHTALMM, B TOM 4YHCJIE C 3JIEMEHTAMU
aHMMaIUH.

7 KJIACC

IIpenmeTHble  pe3yiabTaTbl  OCBOCHMsI  OOSI3aTENBHOIO  MPEIAMETHOIO  COJEpXKaHMs,
YCTQHOBJICHHOTO JaHHOM NpPUMEPHON pabodell mporpamMmoi, OTpakaioT cHOPMUPOBAHHOCTH Y
o0yJaromuxcs yMEeHU:

e TIOSACHATH Ha NPHUMEPaxX CMBICT MOHATHH «HMH(pOpMaIusS», «MH(OPMAIIMOHHBIA MPOIECCy,
«00OpaboTka nHpoOpMaALMNY, «XpaHEHHE HH(POPMALIUNY, «IIepeadya HHPOPMALIUN;

e KOIUPOBaTh M JI€KOJAMPOBATH COOOIICHHs MO 3aJaHHBIM MpaBUJaM, IEMOHCTPHPOBATH
IIOHMMaHHE OCHOBHBIX NPHHILMIIOB KOAWPOBAaHMUS MHPOPMALUU Pa3IUYHON NPUPOABI (TEKCTOBOM,
rpauveckoii, ayauo); CpaBHHBATh JUIMHBI COOOIIEHWMN, 3alMCAaHHBIX B PAa3IUYHBIX an(aBUTaX,
OIIEpPUPOBATH €IMHHUIIAMU U3MEPEHHS HH(POPMALIMOHHOTO 00bEMA M CKOPOCTHU epeiauy JaHHbIX;

e OLICHMBAThb M CpPAaBHUBATh pa3Mepbl TEKCTOBBIX, I'paUUecKuX, 3BYKOBBIX (ailioB u
BUIe0(aILIIOB;

e IIPUBOJIUTH TIPUMEPHl COBPEMEHHBIX YCTPOWCTB XpaHEHUS M TMepefayd HH(OpMaIuH,
CpaBHUBATh WX KOJMUYECTBEHHBIEC XapAKTEPUCTUKH;

e BBIJICNISATH OCHOBHBIE 3TAalbl B UCTOPUU M TIOHUMATh TEHIEHIIMU Pa3BUTHUA KOMIBIOTEPOB U
MIPOTPaMMHOTO 00ECTICUCHHS;

e TIOJIY4aTh ¥ MCIIOJIb30BaTh HH(MOPMALMIO O XapaKTEPUCTUKAX MEPCOHAIBHOIO KOMIIBIOTEPA
U €ro OCHOBHBIX 3JIEMEHTaX (IpOLeccCop, ONepaTuBHAs MaMATh, JOJITOBPEMEHHAs NaMsITh, YCTPOM-
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CTBa BBO/Ia-BbIBO/IA); COOTHOCHUTH XapaKTEPHCTUKHU KOMIIBIOTEPA C 3a/ladaMH, PEIIaeMbIMU C €ro
IIOMOLUIBIO;

e OPHEHTUPOBATHCS B UEPAPXUUECKON CTPYKType (paidiioBOil cHUCTEMBI (3alTUCHIBATH IMOJIHOE
ums  (Qaiina (katamora), myTh K (aiiny (kKarajory) mo HUMEIOIIEMYCs OINUCaHHIo (hailimoBon
CTPYKTYpbl HEKOTOpPOro HWH(POPMALIMOHHOTO HOCHTENs); paboTaTh C (aiioBoil cuctemMoi
MEPCOHAIBHOI0 KOMIIBIOTEPA C MCII0JIb30BaHUEM IpauuecKkoro uHrepdeiica, a UMEHHO: CO311aBaTh,
KOIIMPOBaTh, IepeMelaTh, NEPEUMEHOBBIBATh, YAANATb M apXUBUPOBaTh (Dailibl M KaTalorIu;
UCIOJIb30BaTh AHTUBUPYCHYIO IIPOTPAMMY;

e IPEACTABIATh  pEe3yabTaThl CBOEH  JEATENbHOCTM B  BUAE  CTPYKTYpHUPOBAHHBIX
WUTIOCTPUPOBAHHBIX JOKYMEHTOB, MYJIbTUMEIUIHBIX PE3ECHTAIHH;

e UCKaThb HWH(pOpMaLWi0 B ceTd VHTepHeT (B TOM 4MCie, MO KIIOYEBBIM CIOBaM, II0
M300pakeHUI0), KPUTUYECKH OTHOCHTHCS K HalIeHHON MH(OpMaIuu, oco3HaBas OMacHOCTb IS
JUYHOCTH MW OOIIeCTBA PAcCHpOCTPAaHEHUS BPEIOHOCHOM MWHQPOpPMALUU, B TOM YHCIE
HKCTPEMHUCTCKOT0 U TEPPOPUCTUYECKOTO XapaKTepa;

e IIOHUMATh CTPYKTYPY aJIpeECOB BEO-PECypPCOB;

* IICTIOJIb30BaTh COBPEMEHHBIE CEPBUCH MHTEPHET-KOMMYHUKALIUH;

e cOOMIOIaTh TpeOOBaHUs Oe30MacHOM dKcITyaTanuu Texanueckux cpeacts UKT; coomonats
CEeTEeBOM ATHKET, 6a30BbIe HOPMbI HH(OPMAIIMOHHON STHUKHU U TpaBa MpH padoTe ¢ MPUIOKESHUIMHU
Ha JIIOOBIX YCTPOMCTBAx U B ceTH VHTepHeT, BEIOMpaTh Oe30macHble CTPATeTuH MOBEICHUS B CETH;

e UMETh MPEJCTABICHUE O BIUSHUY Hcioyb3oBaHus cpenctB UKT Ha 310poBbe monb30BaTens
U YMETh IPUMEHSATH METOJIbI TPOPUITAKTUKH.

8 KJIACC

IIpenmeTHble  pe3yiabTaTbl  OCBOCHMsI — OOSI3aTENBHOIO  MPEIAMETHOIO  COJEpXKaHMs,
YCTAHOBJICHHOTO JIaHHOW NPHUMEPHOM pabodeil MporpamMMmoii, OTpakarT CHOPMHUPOBAHHOCTH Y
00yJaronuxcsi yMEHHI:

e TIOACHATH HA IpUMEpax pasjinyusi MeXy MO3UIMOHHBIMHU U HEMO3ULMOHHBIMU CHUCTEMAMU
CUHMCIICHUS;

e 3aUChIBaTh W CpaBHUBATH Ienble yuciaa or 0 go 1024 B pa3iUyHBIX MO3UIMOHHBIX
CUCTEMaXx CUUCIICHHs (C OCHOBaHUSAMU 2, 8, 16); BHIMOTHITH apuMETHIESCKHIE OTIEpaIliy HaJl HUMU;

e PaCKpBIBaTh CMBICT TOHSATHHA «BBICKA3bIBAHUEY», <JIOTHMYECKAsl ONEpaIusy, «IOTHYecKoe
BBIPAXKEHUE;

e 3aIIUCHIBATh JIOTUYECKHE BBIPAXKEHUS C MHCIOJIb30BAHUEM IU3BIOHKIMH, KOHBIOHKIMU HU
OTPULIAHUS, ONPEAEATh HCTHUHHOCTb JIOTMYECKMX BBIPAXKEHUH, €CIM H3BECTHBl 3HAYEHUS
UCTUHHOCTU BXOJSIIMX B HEr0 IMEPEMEHHBIX, CTPOUTh TaOJMUIBl MCTUHHOCTU Ui JIOTMYECKUX
BBIPAKCHU;

e PaCKpbIBaTh CMBICT TOHSATHHA «UCHOJHHUTENbY, «AJITOPUTM», <«IIporpammay, I[OHHMAas
PasHUILy MEX1Y YHOTpPEeOJICHUEM 3TUX TEPMUHOB B OOBIZICHHOM peuu 1 B UHPOPMATHUKE;

e OIMCHIBAThH AITOPUTM PELICHUS 3a]1a4l PA3JIMYHBIMU CIIOCOOaMU, B TOM YHCIIE B BUJE OJIOK-
CXEMBI;

e COCTABJISATh, BBINOJIHATH BPYYHYH0O U Ha KOMIIBIOTEPE HECIIOKHBIE aJIrOpPUTMBI C
UCIOJIb30BAHUEM BETBJIEHUM M LUKJIOB JUI YNPaBJIECHUS HCIOJHUTENIMH, TakUMU Kak Pobor,
UYepenamka, YepTExXHUK;

e IICTIOJIb30BaTh KOHCTAHTbl M IE€PEMEHHBbIC PA3IUYHBIX THUIOB (YUCIIOBBIX, JIOTHUECKHUX,
CHMBOJIBHBIX), @ TAK)KE COZIEpIKAIINe UX BBIPAXKEHUS; UCIIOIb30BaTh ONepaTop MPHCBauBaHUS;
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e HCIIOJIb30BATh MPH pa3pabOTKe MpOrpamMMm JIOTHUECKHUEe 3HAUCHUS, OTIEpAIli U BBIPAKEHHUS C
HUMU;

e AHAJIM3UPOBATH MPEAJIOKEHHBIE AITOPUTMBI, B TOM UYHCIIE ONPEACNSITh, KaKue Pe3yabTaThbl
BO3MOKHBI IIPH 33JaHHOM MHOYKECTBE MCXO/HBIX 3HAYCHUH;

e CO3/1aBaTh W OTJAXXHUBATh MPOTPAMMBI HAa OJTHOM U3 S3BIKOB MporpammupoBanus (Python,
C++, Ilackanw, Java, C#, IkonbHBIH ANTOPUTMHYECKUN S3BIK), pealu3ylolNue HECI0XKHBIC
aITOPUTMBI 00paOOTKH YMCIIOBBIX JAHHBIX C WCIOJIb30BAHWEM IMKIIOB M BETBIIEHUH, B TOM YHCIIE
pealin3yIoue MpoBEpKy AEIUMOCTH OAHOTO IEJNOro 4Mcia Ha ApYyroe, MpoBEpKY HATypaibHOIO
quclia Ha MPOCTOTY, BhIJIEICHHS (P U3 HATYpaIbHOTO YKCIIa.

9 KUIIACC

[IpenMeTHbie  pe3yabTaThl  OCBOSHHUS  OO0S3aTENBHOTO  MPEIMETHOTO  COJCpIKaHUS,
YCTQHOBJICHHOTO JAaHHOM NpPUMEPHON pabodeld mporpamMmoi, OTpakaioT c(HOPMUPOBAHHOCTH Y
o0yJaromuxcs yMEeHU:

e pa30MBaTh 33/JaYd Ha MOA33Ja4Yd; COCTABIATh, BBINOJHATH BPYYHYIO M Ha KOMIIBIOTEpE
HECJIOKHBIE aITOPUTMBI C HUCIIOJIb30BAHUEM BETBIIEHUH, IIUKJIOB U BCIIOMOTATENIbHBIX alTOPUTMOB
JUTsl YIIpaBJICHUS UCTIOTHUTEIISIMH, TAKUMHU Kak Po6ot, Uepenamika, UepTExHUK;

e COCTaBJISITh M OTJIAKMBATh IMPOrPaMMbl, PEAM3YIOLIUE THUIIOBbIE aJTOPUTMBI 00pabOTKHU
YUCJIOBBIX MOCIJIEIOBATEILHOCTEH WM OJHOMEPHBIX YMCIOBBIX MAaCCHBOB (MIOUCK MaKCHUMYMOB,
MUHMMYMOB, CYMMbI WJIM KOJIMYECTBA 3JIEMEHTOB C 33JJaHHBIMU CBOMCTBAMH) Ha OJIHOM U3 SI3BIKOB
nporpammupoBanust (Python, C++, Tlackanb, Java, C#, LllkonpHbli AnropuTMHUYECKUN S3BIK);
pacKpbIBaTh CMBICT TOHSTUH «MOJENbY», «MOJEIUPOBAHHUE», OMPEAENATh BUABI MOJENICH;
OLICHHUBATb aJIeKBATHOCTh MOJIETT MOJIEIIUPYEMOMY OOBEKTY U LIETISIM MOJEIUPOBAHMUS;

e UCIIONIL30BaTh Tpadbl U JIEPEBbsl IS MOJCIMPOBAHUS CHCTEM CETEBOM U MEpapXHuecKoi
CTPYKTYPBI; HAXOIUTh KpaTYaWIIHiA MyTh B Tpade;

e BEIOWpaTh CHOCOO MpeACTaBlICHUS IaHHBIX B COOTBETCTBUU C IOCTAaBIEHHOW 3aaaueit
(Tabnunbl, cxembl, TpaduKu, TUArpaMMbl) C HCTOJb30BAaHHUEM COOTBETCTBYIOIIUX IMPOTPAMMHBIX
CpeICTB O0OpPaOOTKHU TaHHBIX;

e HCTIOJIL30BATh JIEKTPOHHBIC TAOIUIILI AJ1s1 00pabOTKH, aHAIN3a U BU3YAIU3AIMHA YHCIOBBIX
JAHHBIX, B TOM YHCJIE C BHIICICHHEM JHaIa3oHa TaOIUIbl M YIIOPSI0UYMBaHUEM (COPTUPOBKOIA) €ro
3JIEMEHTOB;

e CO3/aBaTh W TMPUMEHATH B DJJEKTPOHHBIX Tabmuuax Qopmysasl A pacdy€ToB C
HCIIOJIb30BAaHUEM BCTPOCHHBIX apHU(PMETHUECKUX (PYHKIMHA (CyMMUpOBaHHE M MOACYET 3HAYCHUIA,
OTBEUAIOUIMX 33/JaHHOMY YCIIOBUIO, CpelHee apupMeTHUecKoe, IOHCK MaKCUMaIbHOTO U
MUHHMAJIBHOTO 3HAYCHUS ), a0COFOTHOM, OTHOCUTEIIPHOM, CMEIIIAaHHOM ajipecalliu;

e HCTIOJIL30BATh AEKTPOHHBIC TAOIHUIILI 1711 YHCICHHOTO MOJEIUPOBAHUS B TIPOCTHIX 3aa4ax
U3 pa3HbIX IPEIMETHBIX 00JIacTel;

e UCTIONIb30BAaTh COBPEMCHHBIE HMHTEPHET-CEPBUCHI (B TOM 4HCIE KOMMYHHKAI[MOHHBIE
CEpBHCHI, OOJAYHBIC XPAHWIUIIA JAHHBIX, OHJAWH-IPOTpaMMbI (TEKCTOBBIE M Tpaduueckue
peIaKToOpPhI, Cpelbl pa3pabOTKH)) B y4eOHOM M TTOBCETHEBHOM IESITEIBHOCTH;

e IPUBOJUTH TPUMEPHl HUCIHOJB30BaHUS TeOMH(OPMALMOHHBIX CEPBUCOB, CEPBUCOB
roCy/IapCTBEHHBIX YCIIYT, 00pa30BaTeIbHBIX CEPBUCOB ceTH VIHTEpHET B yueOHOM U MOBCEAHEBHON
NesITeNIbHOCTH;

e UCIONB30BAaTh  Pa3jJUYHbIE CPEJICTBA 3alUTBl OT BPEAOHOCHOTO MPOrPAMMHOTO
obecriedeHus, 3alMIATh EPCOHATBHYI0 HH(OPMAIINIO OT HECAHKIIMOHUPOBAHHOTO JIOCTYIIA H €r0
MOCNIEACTBHH (pa3rianieHus], MOJAMEHBI, YTPAThl JaHHBIX ).
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e TEXHOJOTMYECKHX U COLHUAIBHO-TICHXOJIOTUYECKAX AaCIEKTOB HCIIONB30BaHUS  CETH
WNuTtepHer (cereBas aHOHUMHOCTH, IU(GPOBON CcIeA, ayTEHTUYHOCTh CYOBEKTOB M PECYPCOB,
OMacHOCTh BPEIOHOCHOTO KOJId);

e PACTIO3HABATh TIOMBITKU W TPEAYNPEKIaTh BOBICUYCHHE ce0sS © OKPYXKAOMHMX B
JNECTPYKTUBHBIC M KPUMHHAIBHBIE (OPMBI CETEBOM AKTUBHOCTH (B TOM 4YHCIIe KHOEpPOYIUIWHT,
(bummHr).

Kpurepuu onieHKu y4eOHOM 1eITeJIbHOCTH M0 HHpoOpMAaTHKe:

Jlis nocTuKeHHsl BBIICTIEPEUNCIICHHBIX PE3yIbTaTOB UCIOIB3YIOTCS CIEAYIOIIUE CPEACTBA

MIPOBEPKHU U OLIEHKH: YCTHBIN OTBET, IpaKTHUECKask paboTa, mpoBepoyHas paboTa, TecT.
Kpurtepun u HOpMbI OLIEHKH YCTHOI'0 OTBETA

OTMeTKa «5»: OTBET MOJHBIN U MPABUIBLHBIN, HA OCHOBAHUY U3YYEHHBIX TECOPHUIl; MaTepra
U3JI0KEH B OINpEAENCHHONW JIOTUYECKOW IMOCIeI0BaTeIbHOCTH, JIMTEPATYPHBIM SI3bIKOM, OTBET
CaMOCTOSITEJIbHBIM.

OtMeTKa «4»: OTBET MOJIHBIN U NPABUIIbHBINA, HA OCHOBAaHUM M3yYEHHBIX TEOPHIL; MaTeprall
M3JIOKEH B ONPENCICHHON JIOTHYECKOW TMOCIEAOBATeIbHOCTHA, TP 3TOM JOMYyIIEHBl 2-3
HECYIIECTBEHHbIE OIIMOKH, UCIIPABICHHBIE IO TPEOOBAHUIO YUUTEIIS.

OtMeTka «3»: OTBET MOJHBIA, HO MPU ITOM JOMYIIEHA CYIIECTBEHHAs OIINOKa, WIH
HEIIOJIHBIN, HECBI3HBIN OTBET.

OtMeTKa «2»: OTCYTCTBUE OTBETA.

KpuTtepuu u HOpMBbI OLIEHKH MPAKTHYECKOT0 32/ IaHUS

OT1merka «5»:

a) BBIIOJHWJI pabOTy B TMOJHOM O0bEME ¢  COOJIOJICHHMEM  HEOOXOIUMOM
IIOCJIEZI0BATEIBLHOCTHU €€ MPOBEACHNUS;

0) CcaMOCTOATENHbHO W paIllMOHAIBHO BBHIOpAN W 3arpy3mwsi HEOOXOJMMOE IMPOTPaMMHOE
oOecrieueHre, BCE 3aJaHUsl BBIMOJHWI B YCIOBUAX M PEXKUMaX, 0OECIEUHBAIOUINX IOJy4YEeHHE
PE3YIbTATOB M BHIBOJIOB C HAMOOJbBINIEH TOUHOCTHIO;

B) B MPEJCTABICHHOM OTYETE NMPABHIBLHO M aKKYPAaTHO BBIMOJHHI BCE 3aIUCH, TAOJIHUIIBI,
PUCYHKH, YePTEXH, IpadUKu, BBIYMCIECHUS U Clieiall BHIBO/I.

OT1meTka «4»: paboTa BBHIMOJHEHA MPABUIBHO, C YIETOM 2-3 HECYIIECTBEHHBIX OIIMOOK,
UCIIPABIIEHHBIE CAMOCTOSTEIHHO TI0 TPEOOBAHUIO YIUTEIIS.

OtMeTka «3»: paboTa BBINOJHEHA MPABIIIBHO HE MEHEE YeM HAIOJOBHHY WM JOMYIICHA
CYIIIECTBEHHAs OIINOKA.

OT1MmeTka «2»: paboTa HE BBITIOJIHCHA.

Kpurtepun u HOpMbI OLIEHKM MHUCbMEHHBIX KOHTPOJIBHBIX padoT

OtMmeTka «5» cTaBUTCS 32 pabOTy, BHITOJHEHHYIO TOJTHOCTHIO 0€3 OIMOOK U HET0UETOB.
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OtMeTka «4» cTaBUTCS 32 pabOTY, BBHIIIOJHEHHYIO MOJHOCTHIO, HO NP HaJIMYWU B HEll HE
0osee oHOM HeTpyOOli OMMOKH U OJTHOTO HEe0ueTa, He 00JIee TpeX HEeA0UYETOB.

OtmeTka «3» cTaBUTCS, €CIM OOYdalOIIMIiCsS MPAaBUILHO BBHIMOJHWI HE MeHee 2/3 Bceit
paboThl WM JONMYCTHJI He Oosee OJHOW TpyOoW OmHUOKH W JIBYX HEIOYETOB, He OoJyiee OJHOMU
rpyooii W OmHOW Herpyool omuOku, He Oojiee TpeX HErpyObIX HEIOYETOB, OJIHON HErpyOoit
OLIMOKH U TpEX HEeIOUETOB, IPU HAJTMYUH 4-5 HEJOUYETOB.

OTMeTKa «2» CTaBUTCS, €CIM YHCIO OUIMOOK M HEA0YETOB MPEBBICUIIO HOPMY ISl OLEHKU
«3» WM MPaBWJIBHO BHITIOJIHEHO MeHee 2/3 Bceil paboTHhl.

Kputepuu BbicTaB/1eHHSI 0TMETOK 32 POBEPOYHbIE TECTHI:
1. Kputepuu BbICTaBIIEHUs OLIEHOK 3a TECT, cOCToALMI 13 10 Borpocos.
- Bpewms Bommosnaenus padotsr: 10-15 mMuH.

OtMmeTka «5» ctaBuTcs 3a 9-10 mpaBUIIBHBIX OTBETOB.

OT1meTka «4» cTaBUTCS 3a 7-8 MPaBUIIbHBIX OTBETOB.

OtMmeTka «3» cTaBuUTCS 32 5-6 IPaBUIBHBIX OTBETOB.

OtMeTKka «2» cTaBUTCS IIPU MEHEE 5 NPABUIIBHBIX OTBETOB.

2. Kputepun BbICTaBIECHHS OILIEHOK 3a TECT, COCTOSAIMN U3 20 BOMPOCOB.
- Bpems Bemonnenus pabotsi: 30-40 muH.

OtMmeTtka «5» craButcs 3a 18-20 npaBUIBHBIX OTBETOB.

OtMmeTtka «4» craButcs 3a 14-17 npaBUIBHBIX OTBETOB.

Ot1metka «3» craButcs 3a 10-13 npaBHIIBHBIX OTBETOB.

OtMmeTtka «2» craButcs npu MeHee 10 mpaBUIIbHBIX OTBETOB.

Ilepeyenb omudoOK

I'pyovie owudru:

1) He3HaHUe omnpeesIeHUs] OCHOBHBIX MOHSATUH, IPUBUI, OCHOBHBIX MOJIOKEHUN TEOPUH;

2) HEyMEHUE BBIJICISTH B OTBETE IJIaBHOE;

3) HEyMeHHUE MPUMEHSITh 3HAHUS IS PEIICHUS 3a7av;, HEMPaBHILHO cHOpMyITHpOBAHHBIC
BOIPOCHI 3a/1a4K WJIM HEBEPHOE OOBSICHEHHE X0/Ia €€ PEIICHUS; HE3HAHHUE ITPUEMOB peIlleHus 3a/1a4,
aHAJIOTUYHBIX paHee PEIICHHBIX B Kjacce; OMMOKH, MOKa3bIBAIOIINE HEMpaBHWJIbHOE MOHMMAHHE
YCIIOBUS 33]Ja4H UM HETIPABUIIBHOE UCTOJIKOBAHHUE PEIICHUS;

4) HeyMeHHe MOArOTOBUTH K paboTe DBM, 3anycTUTh IpOrpamMmy, MOJIy4yuTh pe3yabTar;

5) HebpexxkHoe oTHomeHne k OBM;

6) HapymeHue TpeOoBaHMI IpaBMI 0€30MMaCHOCTH TpyAa npu padore ¢ DBM.

Hezpybwie owubku:
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1) HETOYHOCTH (POPMYIHMPOBOK, ONPEACIICHHUM, TIOHITHI, BHI3BaHHAs HEMOJHOTOW OXBara
OCHOBHBIX TIPU3HAKOB OIPEIEISIEMOT0 MOHSITHS; OIIMOKN CUHTAaKCHYECKOTO XapaKTepa;

2) HepalMOHAJIBHBINA BBIOOP pEILICHUS 3a/1a4H;

Heoouemui:

1) oTnenbHBIE MOTPEUTHOCTH B GOPMYINPOBKE BOIPOCA UIIH OTBETA;

2) HeOpeKHOE BBHIMOTHEHHE 3aMICeH, YepTeKel, cXxeM, TpaduKOB.
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