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HHOACHUTEJIBHAA 3AIIUCKA

Pabouas nporpamma yuebHoro npenmera «Mupopmaruka» (mpeamerHast odnacts «MaTemMaTuka u
uH(pOpMaTUKa») Ha ypOBHE cpelHero obmiero oOpa3oBaHHUs COCTaBlieHA Ha OcHOBe TpeOoBaHMil K
pe3yabTaTaM OCBOEHHS IPOTpaMMBbl CpeaHero obmero odpasoBanus PenepaibHOrO rocyJapCTBEHHOTO
oOpasoBarenbHOr0 CTaHaapra cpeaHero obmiero odpasoBanus (ganee — GI'OC COQO), denepanbpHO
o0pa3oBaTenbHO MporpaMMbl cpeaHero obmiero odpaszoBanus (manee — DOIT COO), DenepanbHOi
paboueii mporpaMmMbl o yueOHoMmy mpenmery «MHpopMarukay yriayoineHHbIH ypoBeHb (nmanee — DPII
«UupopmaTtuka»), a TakKe OpPUEHTHPOBAHA Ha IIEJICBbIE TNPHOPHUTETHI, CHOPMYIUPOBAHHBIE B
denepanbHOl paboueit mporpaMme BOCITUTAHUSI.

[Iporpamma TpeaycMaTpUBAeT KCIOJIb30BAaHHE MAaTEPUATbHO-TEXHUYECKOW 0a3bl  IIEHTpa
oOpa3oBaHus IMPPOBOro U ryMaHuTapHoro npoguiei «Touka poctay.

OBLIASA XAPAKTEPUCTHUKA YYEBHOT' O IIPEIMETA «MH®OPMATHUKA»

WNndpopmaruka B cpeiHeM o011eM 00pa30BaHUU OTPAXKAET:

CYITHOCTh MH(POPMATHKU KaK Hay4YHOH JUCIHUILIMHBI, U3y4alole 3aKOHOMEPHOCTH POTEKaHUs U
BO3MOXXHOCTH aBTOMAaTH3aIMH WH(POPMAIIMOHHBIX MPOIIECCOB B PA3JIMYHBIX CHCTEMAX;

OCHOBHBIE 00JIaCTH NMpPUMEHEHHs] MHPOPMATUKHU, MPEKIE BCEro MH(OPMALMOHHBIE TEXHOJIOTHH,
yIIpaBJICHUE U CONMATBLHYIO chepy;

MEXIMCUUIUTMHAPHBIN XapakTep MHPOPMATHKU U UHPOPMAILIMOHHON e TEIbHOCTH.

Kypc nnpopmatuku 1j1st ypoBHS CpeTHEro o01ero o0pa3oBaHus SBISETCS 3aBEPIIAIONINM 3TAIIOM
HENPEpPhIBHOW  TOJATOTOBKM  oOywaroumxcs B oOjactu WHGOpPMAaTUKM W HHPOPMAIMOHHO-
KOMMYHHKAIIHOHHBIX TEXHOJIOTUH, OMUPACTCS HA COJEpKaHUe Kypca MHPOPMATUKH YPOBHS OCHOBHOTO
oOmiero o00pa3oBaHUS U OMNBIT TOCTOSHHOTO TMPUMEHEHUS HH(OPMALMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHi, Ta€T TEOPETUUECKOE OCMBICIIEHNE, HHTEPIPETALIMIO U 0000IIEHHE 3TOTO ONBITA.

PesynpTarbl  yrinyOn€HHOro  ypoBHS — u3ydeHMs ydyeOHoro mpeamera  «MHpopmaTukay
OpPUEHTUPOBAHBI HA MOTYYEHHE KOMIIETEHTHOCTEHN JJis Mocieayoel npodeccnoHanbHON AeITeTbHOCTH
KaK B paMKax JIaHHOM NMpeIMeTHOM 00J1acTH, TaK U B CMEKHBIX ¢ Hel o0aacTsax. OHM BKIIIOYAIOT B ceOs:

OBJIaJICHUE KIIOYEBBIMU TIOHATUSMU M 3aKOHOMEPHOCTSMH, Ha KOTOPBIX CTPOMUTCS JaHHas
npeaMeTHasi 00J1acTh, Paclo3HABaHUE COOTBETCTBYIOLIMX UM NPHU3HAKOB U B3aUMOCBSA3EH, CIIOCOOHOCTD
JEMOHCTPUPOBATh pa3IMYHblE TOAXOJAbl K W3YYEHHMIO SBJICHHMM, XapakTepHBIX JJs H3ydyaeMou
npeaMeTHOM o0nacTy;

YMEHHME pellaTh TUIOBbIE NPAKTHUECKUE U TEOPETHUECKHUE 3aJadyM, XapaKTepHbIE JUIs
UCIIOJIb30BaHUSI METOJIOB U MHCTPYMEHTApHsI JaHHOM NpeMeTHO obmacTu;

HaJU4Ke MPEICTABIICHUN O JAaHHOW MPEeIMETHON 00JacTH KakK HETOCTHOW TeOpHH (COBOKYITHOCTH
TEOPHii), OCHOBHBIX CBSI35IX CO CMEKHBIMHU O0JIACTSIMU 3HAHH.

B pamkax yriyOonéHHoro ypoBHS u3yueHHs MH(OpMaTUKH obOecriedrBaeTcs IeleHalpaBiIeHHas
MOJArOTOBKAa OOYYalOLIMXCS K TMPOJOJDKEHHIO 00pa3oBaHMA B OpraHu3alUsaX Npo(ecCHOHAIBHOTO
00pa3oBaHMs MO CIEUUATbHOCTSAM, HEMOCPEICTBEHHO CBSI3aHHBIM C IU(PPOBBIMH TEXHOJOTUSMHU, TAKUM
KaKk IporpaMMHas HWHXeHepus, HH(opManoHHass O0e30MacHOCTh, HMH(OPMAIIMOHHBIE CHCTEMBI H
TE€XHOJIOTHH, MOOUIIbHBIE CUCTEMBI U CETH, OOJIbIINE JaHHBIE U MAIIMHHOE O0y4YeHUE, MPOMBIILIEH HbII
UHTEpPHET Bellei, MCKYCCTBEHHBIH MHTEIIEKT, TEXHOJOTUM OECIPOBOJHOM CBSI3M, POOOTOTEXHUKA,
KBAHTOBbIE TEXHOJIOTUH, CUCTEMBI PAaCIIPEIEIEHHOTO PeecTpa, TEXHOJIOTUN BUPTYAIIbHON U 1ONOJTHEHHON
pEaIbHOCTEN.

B conepxxanuu yuebHoro npenmMera «MHpopmaTrkay BeIIEISIOTCS YEThIPEe TEMAaTHUECKUX pa3iea.

Paznen «lludpoBas rpaMOTHOCTB» MOCBALIEH BONpPOCAM YCTPOWCTBA KOMIIBIOTEPOB U JPYTUX
3JIEMEHTOB LHM(POBOTO OKPYXKEHHS, BKIIOYas KOMIBIOTEPHBIE CETH, MHCIONb30BAHUIO CPE/ICTB
ONEpaLlMOHHOM cucTeMbl, pabore B ceTn VHTepHET U HCIOJIB30BAaHUIO HHTEPHET-CEPBHUCOB,
nH(pOpMaIMOHHOM 0€30MMacHOCTH.

Paznen «Teopernueckue OCHOBBI MH(POPMATUKW» BKIIOYACT B ceOs MOHATUHHBIN ammapar
nH(pOpMATUKH, BOMIPOCH KOAUPOBAHMS WHPOPMAIMH, U3MEPECHHUs] MHPOPMAIIMOHHOTO 00BbEMa JaHHBIX,
OCHOBBI aNTeOpbl JOTUKH U KOMIIBIOTEPHOT'O MOJICTUPOBAHMUS.



Pasnen «AnropuTMBl M TPOrpaMMHUpPOBAaHUE» HANPABICH HA Pa3BUTHE AITOPUTMUYECKOTO
MBILICHUS], Pa3pabOTKy alrOpUTMOB M OLEHKY MX CIO0XXHOCTH, (POPMHPOBAHUE HABBIKOB peaU3aIliH
IIPOrpaMM Ha SI3bIKaxX MPOrpPaMMUPOBAHUS BBICOKOTO YPOBHH.

Paznen «MupopMaoHHbIE TEXHOJIOTUN» MOCBALIEH BONPOCAM NPUMEHEHHS MH(POPMALMOHHBIX
TE€XHOJIOTHH, PEAIN30BAHHBIX B IPUKIAJHBIX IPOTPaMMHBIX IPOAYKTaX M MHTEPHET-CEPBUCAX, B TOM
Yycie B 33/1a4ax aHajK3a JaHHBIX, UCIOJIb30BAHUIO 0a3 JaHHBIX U AJIEKTPOHHBIX TAOIUI] ISl peIIeHUs
IIPUKJIAIHBIX 3a7a4.

HEJIN U3YYEHUSA YYEBHOTI'O IPEIMETA «MH®OPMATHUKA»

OcHoBHast 1enb u3y4deHHs y4yeOHoro mnpenmera «MHpopmaThka» Ha YriyOoa€HHOM YpOBHE
cpenHero oOmiero oOpa3oBaHusi — oOOecliedeHHE JalbHEWINEro pa3BUTHS  HH(POPMAIMOHHBIX
KOMIIETEHIIM  OOydJaromierocs, €ro TOTOBHOCTM K JKM3HH B YCJOBUSAX Pa3BHBAIOIIETOCS
UH(GOPMAIMOHHOTO OOIIeCTBA W BO3pacTalollell KOHKYPEHIIMM Ha pbIHKE TpyAa. B cBI3M ¢ 3TuUM
u3zydenne napopmatuku B 10—11 kmaccax T0JDKHO 00€CIICUUTh:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, OCHOBAHHOTO Ha TMOHHUMAHUU PO HH(DOPMATUKH,
UH(POPMALMOHHBIX 1 KOMMYHHUKAIIHOHHBIX TEXHOJIOTHI B COBPEMEHHOM OOIIECTBE;

c(hOpMHUPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMUYECKOTO MBIIIIJICHHS;

c(OPMHPOBAHHOCTh yYMEHHWH pa3nuyaTh (AKThl M OICHKH, CPAaBHUBATh OLEHOYHBIC BBIBOJIBL,
BUJIETh UX CBSI3b C KPUTEPUSMH OLICHUBAHUS U CBSI3b KPUTEPUEB C ONPEACIEHHON CUCTEMOM LIEHHOCTEH,
IPOBEPATH HA JOCTOBEPHOCTH U 00001IaTh HH(OPMAIIHIO;

c(OpPMUPOBAHHOCTh TMPEACTABICHUN O BIMSHUM WH(GOPMAIMOHHBIX TEXHOJOTMA Ha JKU3Hb
YyeJloBeKa B OOLIECTBE, MOHMMAHUE COLUAIBHOIO, IKOHOMUYECKOTO, IMOJIUTUYECKOTO, KYJIbTYPHOIO,
IOPUAMYECKOTO, MPUPOAHOTO, 3PrOHOMHYECKOTO, MEIUIIMHCKOTO U (DU3HOJIOTHYECKOT0 KOHTEKCTOB
WH(OPMAIMOHHBIX TEXHOJIOTHIA;

NPUHITHE TIPABOBBIX M OSTUYECKHX aCMEKTOB HMH(POPMAIIMOHHBIX TEXHOJOTHHA, OCO3HAHHE
OTBETCTBEHHOCTH JIIOJIeH, BOBJICUEHHBIX B CO3/IaHUE M MCIIOJIb30BaHHE HMH()OPMAIIMOHHBIX CHCTEM,
pacmpocTpaHeHre HHPOpMaIIHH;

CO3/IaHUE YCIIOBUU JJISl pa3BUTHS HABBIKOB Y4EOHOM, MPOEKTHOM, HAYYHO-UCCIIEIOBATEIHCKON U
TBOPYECKOH 1€ATETbHOCTH, MOTUBAIIMH O0YUYaIOIIUXCS K CaMOPa3BUTHIO.

MECTO YYEBHOI'O IPEIMETA «MH®OPMATHUKA» B YYUEBHOM IIVIAHE

OO11ee 4ncI0 4acoB, peKOMEHIOBAHHBIX Ui W3ydeHus nHpopmatuku — 272 vaca: B 10 kacce —
136 gacoB (4 yaca B Heneno), B 11 kimacce — 136 vacoB (4 yaca B HEJEINIO).



COJAEP)KAHUE YYEBHOI'O ITPE/IMETA
10 KJIACC

HudpoBasi rpaMOTHOCTH

TpeboBaHMsT TEXHMKH O€30MACHOCTH M TUTHEHBI MpH paboTe C KOMIBIOTEpAMU U APYTHMHU
KOMIIOHEHTaMH LI (POBOTO OKPYKEHUS.

[Tpuniunel paboThl KOMITBIOTEPOB W KOMIBIOTEPHBIX cucTeM. Apxurektypa ¢on Helimana.
ABTOMAaTHYECKOE  BBIIOJIHEHHE  IPOrpaMMbl  mpoueccopoM.  OmnepaTuBHas, IOCTOSHHAas WU
JodaroBpeMeHHas namsaTb. OOMEH NaHHBIMH C MOMOUIbIO IWH. KOHTpOJIepsl BHEIIHUX YCTPOMCTB.
[Ipsamoit nocTyn K maMsTH.

OcHOBHBIE TEHACHLMU DPA3BUTUSA KOMIBIOTEPHBIX TexHOJorui. I[lapannenbHble BBIUMCICHHS.
MHuoronponeccopasle cucteMmbl. CynepkoMIbloTepbl. PacrnpenesnéHHble BBIYMCIUTENbHBIE CUCTEMBI U
o0paboTka OosbIIMX JaHHbIX. MoOWIbHBIE LHU(POBBIE YCTPOHCTBA M UX POJb B KOMMYHMKAIMSX.
Berpoennsie koMnbioTepbl. MUKPOKOHTpOIUIEphl. POOOTH3MpOBaHHBIE TPOU3BO/ICTBA.

[TporpamMHOe oOecrieueHHe KOMITBIOTEPOB U KOMIBIOTEPHBIX CHUCTEM. Buabl HporpaMMHOro
obecrieyeHnss M WX HazHaueHHWe. OCOOCHHOCTH MPOTPAMMHOIO OOECIIeYeHUsT MOOHMIIBHBIX YCTPOMCTB.
[TapannensHoe nporpammupoBanue. CucteMHOe nporpamMmmHoe obecriedeHre. OnepalnuoHHble CHCTEMBI.
Yrunurel. [paiiBepsl ycrpoiicTB. MHCTAIIAIUS U IEMHCTAISUSA IPOTPAaMMHOIO 00€CIIeYeHHUS.

daiinoBble cucteMbl. [IpuHIMIBI pa3MelleHnss 1 UMEHOBaHMs (aijioB B 10JIFOBPEMEHHON MaMSATH.
[TaGI0HBI [T OTTMCAaHUS TPYI (PaiIoB.

[IporpamMHoe obOecniedenue. JIMLEH3UpPOBaHME MPOrPAMMHOrO obOecredeHuss M IH(POBBIX
pecypcoB. IlpompuerapHoe u cBoOOgHOE mporpammHoe obOecrieueHue. Kommepueckoe u
HEKOMMEPUYECKOE  HUCIOJb30BAHHWE  HIpPOrpaMMHOro  obecrneueHuss UM LUQPOBBIX  PECYpPCOB.
OTBETCTBEHHOCTh, YCTaHaBIIMBaeMasi 3aKoHonareabcTBOM Poccuiickoit denepanuu 3a HEmpaBOMEpHOE
UCII0JIb30BaHUE NTPOrPAMMHOI0 obecrieueHus 1 Lu(POBBIX PECYPCOB.

[TpyHIMIIBI TOCTPOEHHUS U anmapaTHble KOMIIOHEHTHI KOMIIBIOTEPHBIX ceTel. CeTeBble MPOTOKOJIBI.
Cetb Unrepuet. Anpecanus B cetu MutepHer. [Iporokomnsl creka TCP/IP. Cucrema TOMEHHBIX HMEH.

Paznenenune IP-cetm Ha mojcetn ¢ momolplo Macok mnojcereil. CereBoe agMUHUCTPHUPOBAHUE.
[lonydyeHne NaHHBIX O CETEBBIX HACTPOMKax KomIbloTepa. [IpoBepka Hanmuuus CBSI3U C Y3JIOM CETH.
Omnpenenennue MapuIpyTa JABHKEHHUS TAKETOB.

Bunpr nesrensHoctn B cetn MuTepHeT. CepBuchkl MuTepHeTa. I'eonHpOpMaIlMOHHBIE CHCTEMBI.
['eonokalMoHHbIE CEPBHUCHI pPEAJbHOTO BpPEMEHU (HAampuMmep, JOKalusg MOOWIBHBIX Tese(OHOB,
OTIpe/ieIeHHe 3arpy’>KeHHOCTH aBTOMAarucTpayieil), MHTEPHET-TOProBisd, OpOHUpOBaHHE OWJIETOB WU
TOCTUHULL.

['ocynapcTBeHHBIE D3JIEKTPOHHBIE cepBUCHl M yciayrd. ConuanbHbIE CETH — OpraHM3aLus
KOJUIEKTUBHOTO B3aUMOJIEHCTBUS M oOMeHa JaHHbIMU. CeTeBOM JTHUKET: IpaBWia IOBEJICHHUS B
kubepnpoctpanctse. [Ipobiema noUIMHHOCTH Moy4yeHHOH nHpopmanuu. OTKpbITEIE 00pa3oBaTelbHbIE
pecypcesl.

TexHOreHHblE W HSKOHOMHYECKHE YIpO3bl, CBSI3aHHBIE C MCIIOJb30BaHHEM WH(POPMAIMOHHO-
KOMMYHUKAITMOHHBIX TeXHOJorui. OO0mme mpobiieMbl 3amuThl UHGOPMAMK W HHGOPMAIIMOHHON
6e3omacHoctu. CpezacTtBa 3amThl HWHGOPMAlMM B  KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETIX H
aBTOMATHU3MPOBAaHHBIX HMHGOpPMAIMOHHBIX cucTemax. IIpaBoBoe oOecneueHne HHDOPMAIMOHHON
0€30IMaCHOCTH.

[IpenoTBparieHne HECAHKIIMOHUPOBAHHOTO JOCTYIA K JUYHOW KOH(PHUACHIIMATBHOM WH(OpMAInH,
XpaHsIIEHCsT Ha MEPCOHAIBLHOM KOMIBbIOTEpE, MOOWIBHBIX YCTpOHCTBax. BpenoHOcHOe mporpamMmHOe
oOecrnieueHre U crnocoObl OOppOBI ¢ HUM. AHTHBHPYCHbIE Mporpammbl. OpraHu3zaius JIHYHOTO apXuBa
uHpopmanuu. PesepBHoe konuposanue. [laposbHas 3amuTa apxusa.

[IndpoBanune nanHbIX. CUMMETpUYHBIC 1 HecUMMeTpu4HbIe mU(pbl. [udpsr mpocToil 3aMeHBbI.
HIudp Lezaps. Hludpp Buxenepa. Anropurm mudpoBanus RSA.

TeopeTuvyeckue 0CHOBbI HHPOPMATUKH

WNudopmanus, nanusie 1 3HaHUs. H(OpMaIIMOHHbIE TPOLECCH B TPUPOJIE, TEXHUKE U OOIIECTBE.



HenpepbiBHBIE M JUCKpETHBIE BEJIWYMHBI M CcUTHanbl. Heo0XoauMoCTh  JUCKpeTH3aluu
uH(pOpMaLUK, TIpeTHA3HAUCHHOH JJIs1 XpaHEHHs], Iepeiayn 1 00padOTKU B IM(PPOBHIX CHCTEMAX.

JlBonyHoe koaupoBaHHe. PaBHOMEpHbIE U HEpaBHOMEpHbIE KOJbl. JlekoaupoBaHue cooOIIeHuil,
3allUCAaHHBIX C IIOMOILIBIO HEPaBHOMEPHBIX KonoB. YcioBue @Pano. IloctpoeHue OAHO3HAYHO
JEKOJUPYEMBbIX KOJOB C IIOMOIIBIO JepeBa. ENUMHMIBI M3MEpeHHs KOJIM4YecTBa HH(OPMALMH.
AndaBUTHBIN TOAX0]T K OIICHKE KOJUYEeCTBAa WH(OPMAIIUH.

Cucremsl cuuciieHus. Pa3BépHyTtas 3amuch LENbIX W JAPOOHBIX YMCEN B MO3MLUOHHOW cHUCTEMeE
cuncienusi. CBOMCTBAa MO3ULIMOHHOM 3alMCH YMCIIA: KOJMYECTBO LU(GP B 3aMHCH, MPU3HAK JCITUMOCTH
YHCJIa HA OCHOBAaHHE CUCTEMBI CUMCIEHUSA. AJNTOpPUTM IE€peBOJa LEJIOro 4uciaa u3 P-udHOM cucTeMBl
CUHCIIEHUS B JECATHUYHYIO. AJITOPUTM IE€peBOAa KOHEUHOW P-m4HOil apoOu B AecATHUHYIO. AITOPUTM
IIEPEeBOAA LEJIOr0 4YUCIAa U3 JCCATUYHOM CHUCTEMbl cyucieHus B P-uunyro. IlepeBon koHeuHOH
JecATUYHOHN pobu B P-munyro. JI[BomuHas, BOCbMEpUYHas M LIECTHAALATEPUYHAs CUCTEMBbl CUUCIICHUS,
CBSI3b MEXIY HUMH. Apu(]MeTHUecKue OIepanud B TMO3UIUOHHBIX CHUCTEMax CUYHUCICHHs. TpouuHas
YPaBHOBELICHHAs CUCTEMA CUUCIICHU. JIBONUHO-JECATUYHAS CUCTEMA CUUCIICHUS.

KoaupoBanue texcroB. Komupoka ASCIL. OpnoOaiitHbie xonupoBku. Crangapt UNICODE.
Komuposka UTF-8. Onpenenenue naGopMaimoHHOro 00bEMa TEKCTOBBIX COOOIICHUH.

KonupoBanue wuzobpaxkenuit. Ouenka HHQOpPMAMOHHOTO 00BbEMa TrpaduyYecKuX MaHHBIX HpU
3aJaHHbIX pa3pelleHUH U TIyOMHe KoJupoBaHUs LiBeTa. L[BeToBble Mozaenu. BekropHoe koaupoBaHue.
®opmartsl rpaduueckux dainos. TpéxmepHas rpadpuka. OpaxranpHas rpaduka.

KonupoBanue 3Byka. OneHka HHPOPMALMOHHOTO 00BEMA 3BYKOBBIX JAHHBIX IpPHU 3aJaHHBIX
4acTOTE IMCKPETU3aLUU U Pa3psSAHOCTH KOJIUPOBAHHUS.

Anrebpa noruku. IlonsTue Bbicka3biBaHUs. BrickasbiBaTenbHble opMbI (MpenukaThl). KBaHTOpEI
CYILIECTBOBAHMS U BCEOOIIHOCTH.

Jlornueckue onepauuu. TaGnuupl uctuHHocTH. Jlornyeckue BelpaxkeHUs. Jlornueckue ToaecTBa.
Jloka3aTenbCTBO JIOTMUECKHUX TOXAECTB C IMOMOIIBI0 TAaOJIMI MCTUHHOCTH. Jlornueckue omepanuu U
oIepanuy HaJl MHOKECTBAMHU.

3aKoHbI AJIreOphl JJOTUKU. DKBUBAJIEHTHbIE MPeoOpa3oBaHus JIOTMUECKUX BbIpakeHU!. Jlornueckue
YPaBHEHUS U CUCTEMBI YPaBHEHUIA.

Jlornueckne QyHKUMH. 3aBUCUMOCTb KOJMYECTBA BO3MOXHBIX JIOTHUECKMX (DYyHKUUH OT
KOJINYeCTBa apryMeHTOB. [1oHbIE cCCTEMBI JIOTHYECKUX (QYHKIUI.

Kanonuueckue ¢GopMbl  soruueckux  BblpaxkeHUil. CoBeplleHHbIE  JU3bIOHKTUBHBIE U
KOHBIOHKTHBHbIE HOPMaJIbHbIE (POPMBI, AITOPUTMBI UX MIOCTPOEHUS 110 TaOJIUIE UCTUHHOCTH.

Jlormueckue »sieMeHTHl B cocTaBe Komibtorepa. Tpurrep. CymmaTtop. MHoropaspsiiHblii
cymmarop. IloctpoeHne cxeM Ha JIOTMYECKMX JIEMEHTax IO 3aJaHHOMY JIOTMYECKOMY BBIPAKEHUIO.
3anuch JOrU4EeCKOro BHIPAKEHUS MO JOTMUYECKON CXEME.

[IpencraBieHne LENBIX YUCEN B MaMATH KoMIbloTepa. OrpaHMYEHHOCTh JUana3oHa 4HUCed IpH
OTpaHMYEHUU KojJuuecTBa paspsaoB. llepenonmHeHue paspsaHoil ceTku. be33HakoBble M 3HAKOBBIE
JaHHbIe. 3HAKOBBIA OUT. /IBOMYHBII TOMONTHUTENBHBIN KOJI OTPULATENbHBIX YHCEN.

[ToOuToBble normyeckue omnepanuu. Jlormdyeckuil, apudpmMeTrndeckuii M IUKIMUYECKUA CIBUTH.
IudpoBanue ¢ MOMOLILIO TOOUTOBOM onepanuu «uckiaovaromee NJIN».

[IpencraBieHne BEIIECTBEHHBIX YMCEN B MaMATH KOMITbIOTEpa. 3Hayallas 4acTh U MOPSA0K YKcia.
Jlnana3zoH 3HauyeHUil BelleCTBEHHbIX yncelsl. [Ipobnembl XpaHeHHs BEIIECTBEHHBIX YHCEN, CBSI3aHHBIE C
OTpaHMYEHUEM KOJIMYECTBA Pa3ps/l0B. BrinonHeHne onepannii ¢ BeleCTBEHHbIMU YUCIIaMHU, HAaKOIUIEHHE
OLIMOOK NP BBIYUCICHHUSAX.

AJITOPUTMBI M IIPOTPAMMUPOBAHME

OmnpezneneHue BO3MOXKHBIX —pe3yabTaToB pabOThl MPOCTEHUIIMX aJrOPUTMOB  YIPABICHHS
VCIIOJIHUTEIIIMA WM BBIYUCIMTEIBHBIX aaropuTMOB. OmpelencHue HMCXOAHBIX AAHHBIX, NPH KOTOPBIX
QITOPUTM MOXET JaTh TPeOyeMblil pe3ybTar.

Otanbl peleHns 3a1ad Ha KoMiblotepe. MHCTpyMEHTalIbHBIE CPEACTBA: TPAHCIATOP, OTIAA4UK,
npodmmpoBIIUK. KoMmuisiys u uHTEeprnpeTanus nporpaMm. BupTyanbHble MallluHBL



WNurterpupoBanHas cpema pas3paboTku. MeTtonbl  oTinagku  mporpamm.  Mcmonb3oBaHue
TPacCUPOBOYHBIX Tabumul. OTnanounblii BeIBOA. [lomaroBoe BbINOIHEHHE TporpaMMbl. TOUKH OCTaHOBA.
[IpocMoOTp 3HaUEHUI TEPEMEHHBIX.

SA3pik  mporpammupoBanusi (Python, Java, C++, C#). Tunbel pmaHHBIX: LEJIOYHCICHHBIE,
BEIIECTBEHHbIE, CUMBOJIbHBIC, JIornueckue. Bersnenus. Cnoxuble ycnosus. Llukibl ¢ yciaoBuem. LIukist
[0 IepeMeHHOH. B3aummo3aMeHseMOCTh pa3iauyHbIX BUAOB LUKIOB. MHBapuant muxna. CocraBiieHue
IIUKJIA C UCIIOJIb30BAHKEM 3apaHee ONpeeIEHHOTO MHBAapUaHTa IHKJIA.

JoxymentupoBanue mnporpamm. Fcnons3oBanue komMeHTtapueB. [loaroroBka omnucaHus
IPOrpaMMbl U HHCTPYKLUU AJIs OJIb30BATENS.

Anroput™Mbl 00pabOTKH HATypaJIbHBIX YHCENl, 3alCAHHBIX B MO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS:
pa3OueHue 3amucH YHWcia Ha OTAeIbHbIE HU(PBI, HAXOXKICHWE CYMMBI W MpPOU3BEACHUS LUD,
HAaXO0XXJICHHE MaKCUMaIbHOW (MUHUMAJIBHON ) ITU(PHI.

HaxosxneHue Bcex MpOCTHIX YHCEN B 3alaHHOM nuanas3one. [IpencraBnenue uncia B Bujae Habopa
MPOCTBIX COMHOXKHUTENEH. AJITOpUTM OBICTPOTrO BO3BEJCHUS B CTEIICHb.

OOpaboTka naHHBIX, XpaHsamuxcs B (ainax. TexcToBele W ABOMYHBIE (aiinbl. DailnoBble
nepemeHHbIe ((aioBbie yka3zarenun). UteHue u3 daiina. 3anuch B dai.

Pazbuenune 3amaum Ha mnonzamauu. [logmporpammsl (mpoueaypsl U (yHKIHH). Pexypcus.
PexypcuBnbie 00beKkThI ((ppakrainsl). PexypcuBnble mporeaypsl u ¢pyHkiuu. Mcnoias3oBanue creka ams
OpraHMU3al1 PEKYPCUBHBIX BHI30BOB.

Hcnonp3oBaHue cTaHIapTHON OMOIMOTEKH si3bIka nporpammupoBanus. [loakmrouenne 6ubOIMOTEK
HOJAINPOrpaMM CTOPOHHMX IPOoU3BoAUTENEH. MOAyIbHBIN NPUHIUI OCTPOEHUS IPOrpaMM.

Yucnennsie MeToabl. TouHoe M mpHOIMKEHHOE pelieHus 3a1aun. YuclieHHbIe METObl PEIICHUS
ypaBHEHUI: MeTo]1 epedopa, METO/ MMOJIOBUHHOTO AeneHus. [IpubnnkéHHoe BBIUUCICHUE IMH KPUBbIX.
Brruncnenne miomaneid Guryp ¢ moMoIIbl0 YHCIEHHBIX METOAOB (METOHA MPSIMOYTOJIBHUKOB, METOJT
Tpaneuuii). Ilouck mMakcumyma (MUHUMYyMa) (QYHKIMH OJHOM NEPEMEHHOW METOJOM IOJIOBUHHOTO
JIEJICHUSL.

OOpaboTka CHMBOJBHBIX JaHHBIX. BcTpoeHHble (YHKIMU s3bIKA NPOTPAaMMHPOBAHUS IS
00pabOTKH CUMBOIIBHBIX CTPOK. AJNTOPUTMBI 0OpaOOTKH CHUMBOJIBHBIX CTPOK: IMOACYET KOJIUYECTBA
NOSIBJICHUH CHMBOJAa B CTPOKE, pa30MeHHEe CTPOKM Ha CJOBa MO MNPOOENbHBIM CHMBOJIAM, IOMCK
MOJICTPOKH BHYTPHU JaHHOW CTPOKH, 3aMEHA HAWJEHHOW MOJCTPOKHU Ha JIPYTYIO0 CTpOKy. ['eHeparmus Bcex
CJIOB B HEKOTOPOM aj(aBuTe, YAOBIETBOPSIOIIUX 33JaHHBIM orpaHuuyeHusM. [IpeoOpa3zoBanue uncia B
CUMBOIIBHYIO CTPOKY U 00paTHO.

MaccuBbl ¥ MOCIIEI0BAaTEIbHOCTH 4YHcell. Brruucienne o00OMEHHBIX XapaKTEPUCTHK 3JIEMEHTOB
MaccHBa WJIM YHWCJIOBOM MOCIEAOBATEIBHOCTH (CYyMMBI, MPOU3BEACHUS, CPEAHET0 apu(METHUYECKOro,
MUHUMAJIBHOTO U MaKCHMaJbHOT'O JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YJOBJIETBOPSIOMINX 33JaHHOMY
yCIIOBHIO). JINHEWHBIN MOUCK 3a/IaHHOTO 3HAYEHHSI B MACCUBE.

CoptupoBKa OJHOMEpPHOTO MaccuBa. [IpocTble METOJbl COPTUPOBKH (METOJA Iy3bIpbKa, METOJ
BbIOOpa, COpTHpOBKAa BcTaBkamu). COpTUpOBKa ciausiHMEM. BbIcTpast copTHpoBKa MaccuBa (ITOpUTM
QuickSort). J/IBoHUHBIH TTOUCK B OTCOPTHPOBAHHOM MacCHBE.

JIBymepHbIe MaccUBBI (MaTpUIlbl). ANTOpUTMBI 0OpaOOTKH JBYMEPHBIX MAaCCHBOB: 3allOJIHEHHE
JBYMEPHOTO YHCIIOBOTO MacCHBa IO 3aJaHHBIM IMpaBUjaM, MOMCK 3JEMEHTa B JIBYMEPHOM MAacCHUBE,
BBIUNCJIEHHE MaKCUMyMa (MMHUMYMa) U CyMMBI 3JIEMEHTOB JIBYMEPHOI'O MacCHBa, IEPECTAHOBKA CTPOK U
CTOJIOITOB JIBYMEPHOT'O MAaCCHBA.

HNHpopManoHHBIE TEXHOJIOTHH

TexkcroBeiii  mporeccop. PemaktupoBanume u (opmatupoBanue. IIpoBepka opdorpadum u
rpamMMaTuku. CpezncTBa MOMCKA M aBTO3aMEHbI B TEKCTOBOM Iporeccope. lcmonbp3oBaHue cTuiei.
CTpyKkTypHpOBaHHBIE TEKCTOBbIe JOKyMeHThl. CHocku, ornasineHue. KosmnektuBHas pabota ¢
JNOKyMEeHTaMH. MHCTpYMEHTBI peleH3UpOBaHUs B TEKCTOBBIX Tporeccopax. (OOauHble CEpPBUCHI.
HenoBas nepenucka. Pedepar. [IpaBuna nuTupoBaHus KCTOYHUKOB M 0OpMIIEHUS OHOIHOTpaPUIeCcKuX
cceiok. OdopmiieHHe CHUCKa JUTepaTypbl. 3HAKOMCTBO C KOMIBIOTEPHOW BEPCTKOM TEKCTa.



Texnuueckue cpenctBa BBojga Tekcra.  CHelUalu3UpOBaHHBIE — CPENCTBA  peAaKTHPOBAHUS
MaTeMaTHYECKUX TEKCTOB.

Ananu3 paHHbiXx. OCHOBHBIE 3aJaud aHajdu3a JaHHBIX: [POTHO3MPOBAHHUE, KIacCHUpUKALUS,
KJacTepu3anus, aHaiu3 OTKIOHeHWH. [lociemoBarenbHOCTh pelieHUs 3ahad aHajdu3a JaHHBIX: cOOp
NEPBUYHBIX JaHHBIX, OYMCTKA M OICHKAa KayecTBa JIaHHBIX, BbIOOp W/WJIM TOCTPOEHUE MOJEIH,
npeoOpa3oBaHUE JaHHBIX, BU3yaIH3alus JaHHBIX, HHTEpIpeTaus pe3yinbpraToB. [IporpamMmmubie cpencTa
U HMHTEPHET-CEPBUCHI Uil 0O0pabOTKM W MpEICTaBieHUA HaHHBIX. bornbimme nanHble. MammHHOE
oOyuenue. IHTeIEKTyanbHbII aHAIN3 JJAHHBIX.

AHanu3 JaHHBIX C TIOMOIIBIO DJJIEKTPOHHBIX Ta0nuil. BplUuCIEHHE CYMMBI, CpPEIHEro
apuMeTHYECKOro, HauOOJbIIEro (HaMMEHBIIEro) 3Ha4YeHUs auana3oHa. Beruucienwe koddduimenrta
KOppeNsiuu ABYX DSIOB JaHHBIX. [locTpoeHue CTONOYAThIX, JMHEHYATBIX W KPYrOBBIX JHArpaMM.
[Toctpoenue rpadukoB pynkuuii. [londop muHUM TpeHaa, pelIeHre 3a/1a4 IPOrHO3UPOBAHMUSL.

UucneHHOe pellieHHe ypaBHEHHH € MOMOIIBI0 moadopa mapamerpa. OnTtumuzanus Kak IOUCK
HAWIY4ILEro pelleHuss B 3aJaHHbIX ycnoBusx. lLlemeBas ¢QyHkuus, orpanuvenus. JlokanbHble u
r100aNbHBI MHHUMYMBI 1eNIeBOM (yHKUIWHU. PemeHne 3aga4 ONTUMHU3AIMHA C TIOMOIIBIO AIEKTPOHHBIX
TaOJINLI.

11 KJIACC

Teopernvyeckne 0CHOBbI HHPOPMATHKH

TeopeTuueckre MOAXOBI K OIICHKE KOJIMYeCTBa HH(POpMAUU. 3aKOH aJIMTUBHOCTH HH()OPMAIIHH.
®opmyna Xapriu. Uudopmanus u BeposatHoctb. @opmyna [llenHoHa.

Anroputmbel ckatus jgaHHBIX. Anroputm RLE. Anroputm Xaddmana. Anroputm LZW.
ANTOpUTMBI CKaTUS JaHHBIX C TOTEPSAMU. Y MEHbLIEHHUE ITyOUHBI KOJUpoBaHU 1iBeTa. OCHOBHBIEC HJIEU
anroputmoB cxkarust JPEG, MP3.

CkopocTh mnepefayd AaHHBIX. 3aBUCUMOCTh BPEMEHHU Iepeladyd OT WHGPOPMAMOHHOTO 00BEMa
JAHHBIX M XapaKTePUCTUK KaHaia CBs3U. [IpMuMHBI BO3HUKHOBEHUS OIIMOOK IpU Iepenaye JaHHbIX.
Koapl, no3posstomue oOHapyKMBaTh W HUCHPABIATH OLIMOKM, BO3HUKAIOUIME MPHU Iepefaye JaHHBIX.
Paccrostnie Xsmmunra. Koguposanue ¢ mosropenuem 6utos. Koasl XammuHra.

Cucrtembl. KOMIIOHEHTBI cucTeMbl U X B3aumozencTBue. CucTeMHbIN 3 ¢eKT. YrpaBieHue Kak
uH(popMalnoHHbIN nporecc. OOpaTHas CBA3b.

Monenn u Mopenuposanue. llens monenupoBanus. COOTBETCTBHE MOZEIU MOACIUPYEMOMY
00BEKTY WUJIHM MpOIIecCy, LIeTU MoJennpoBanus. @opmanu3anus NpUKIaAHbIX 3a1a4.

[IpencraBiaeHue pe3yiabTaTOB MOAEIUPOBAHMUS B BHUJAE, YJOOHOM Ui BOCHPUSATHS YEIOBEKOM.
I'padmueckoe npeacraBneHne TaHHBIX (CXEMBbI, TAOIUIBL, TPAdUKH).

I'padsl. OcHoBHbIe noHATHA. Buasl rpados. Onucanue rpadoB ¢ MOMOIIBIO MAaTPULl CMEXHOCTH,
BECOBBIX MaTpHIl, CIIMCKOB CMEXHOCTH. PernieHue alropuTMHYEeCKuX 3a7ad, CBS3aHHBIX C aHAIN30M
rpa¢oB (IIOCTPOEHHE ONTUMAIBHOTO IIYTHM MEXIy BepIIMHAMHU Tpada, oImpenereHne KOJIU4ecTBa
Pa3IUYHBIX MyTEeH MEXy BEpLIIMHAMH OPHEHTUPOBAHHOIO AllUKINYECKOro rpada).

HepeBbsi. bunapnoe naepeBo. JlepeBbsi moucka. CrnocoObl o6xoma nepeBa. IlpencraBnenue
apu(MeTHYeCKuX BhIpaXKEHUHN B BUJE JiepeBa. JIUCKpeTHbIE UTPBI ABYX UTPOKOB C MOJIHON HHPOpMAIUEi.
IToctpoenne pepeBa mnepebopa BapHAaHTOB, OINKCAaHHE CTpPAaTeTMM WIPHl B TaOIW4HON (opme.
Bolurpeiiiaeie ¥ IpOUTPHIIIHBIE MTO3UIUHN. BBIUTpHIIIHBIE CTpaTEruu.

CpencrBa HCKYCCTBEHHOr0 MHTeUIEKTa. CepBHCH MAIIMHHOTO NIEPEBOJIA U PaCIIO3HABAHUS YCTHON
peun. KoruutuBHble cepBuchl. Mnentuduxanuss u mnouck u300pakeHUM, pacro3HaBaHHUE JIMII.
CamooOyuaromuecs: cucreMbl. MCKyCCTBEHHBI MHTEIUIEKT B KOMIIBIOTEpPHBIX Hrpax. Mcmosb3oBaHue
METOJIOB MCKYCCTBEHHOTO HHTEJIEKTa B OOydarolmx cuctemax. Vcmnonb3oBaHue MeETOJIOB
UCKYCCTBEHHOI'O HHTEIeKTa B poOoToTexHuke. MHrepHer Bemel. IlepcriekTuBbl pa3BUTHSA
KOMITBIOTEPHBIX MHTEJUIEKTYaIbHbIX cucTeM. HelipoHHBIE ceTu.

AJITOPUTMBI M IPOTPAMMHPOBAHHE

dopmanuzanusa TOHATHS airoput™Ma. MammHa TbelOpUHra Kak YHHUBEpPCAJIbHAs MOJIEIb
Bbruncienuil. Tezuc Yépua—Twropunra.



OneHka CIIO)KHOCTH BBIYHMCICHHH. Bpems paboTeli M 00BEM HCMONB3yeMOW TMaMSTH, WX
3aBUCUMOCTh OT pa3Mepa HMCXOIHBIX JaHHBIX. OLlEHKa aCUMIITOTHYECKOM CII0KHOCTH aJITOPUTMOB.
AJTOpUTMBI TOJTMHOMHUANBHOMU ciioxkHOCTHU. [lepebopHbie anroputMmel. [Ipumepsl pa3nuyHbIX alrOPUTMOB
pelieHust OIHOM 3a/1a4, KOTOPbIE UMEIOT Pa3IUYHYIO CII0KHOCTb.

[Touck mpoCTHIX YUCEIT B 3aJaHHOM JHaNa30He ¢ IOMOIIbIO AITOPUTMA «peleTo JpaTocheHar.

MHoropa3psiIHbIe TeNIbIe YUCIIa, 3a]a91 JJIMHHON apu(METHKY.

CrnoBapu (accolMaTUBHbIE MAacCUBBI, OTOOpaxkeHus). Xomi-radbnuubl. [loctpoenue andasutHO-
YaCTOTHOTI'O CJIOBaps JIJIsl 3aJIaHHOTO TEKCTA.

Creku. AHamu3 MNpaBUIBHOCTH CKOOOYHOTO BBIpaKEHMs. Bpluucienue apupmMeTH4ecKoro
BBIpAXXCHMUSI, 3aICAHHOTO B MOCT(HUKCHOH popme.

Ouepenu. Ucnionb3oBanue ouepeu A1k Bp€MEHHOTO XpaHEHUs JaHHBIX.

Anroputmbl Ha rpadax. [loctpoeHre MUHUMAIBHOTO OCTOBHOIO J€peBa B3BEIIEHHOTO CBSI3HOTO
HEOopUeHTHpOoBaHHOTO Tpada. KonmdecTBO pa3nuuHBIX MyTeH MEXIy BEPIIMHAMU OPHUEHTHPOBAHHOTO
aruKIndeckoro rpada. Anroputm JedKcTphil.

JepeBbs. Peanuzanus nepeBa ¢ HOMOIIBIO CCHIJIOYHBIX CTPYKTYp. JIBoMuHbIE (OMHApHBIE) 1€PEBBA.
[TocTpoenue nepeBa [Uisl 3alaHHOTO apU(PMETHUECKOrO BBIPAXKEHUS. PeKypCHUBHBIE alropuTMbl 00Xx0j1a
nepeBa. Mcnonb3oBanue cTeka u ouepeau st 00xoaa Jiepena.

JuHaMuueckoe nNporpaMMHUpPOBAaHUE KaK METOJ PEIICHMS 33]1ad C COXPAHEHUEM MPOMEKYTOUHBIX
pe3yapTaToB. 3aJaud, periaeMble C TMOMOIIBID JUHAMHUYECKOTO MPOrPaMMHUPOBAHUS: BBIYHCIICHHUE
PEKYpPCUBHBIX (DYHKIUH, MOACUET KOJIMYECTBA BAPUAHTOB, 3a/1a4l ONTUMH3AIIH.

[TonsiTue 06 00BEKTHO-OPUEHTUPOBAHHOM IporpammupoBaHuu. OO0beKTsl U Kilacchl. CBOMCTBA U
MeTOIbl 00beKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHanu3. Pa3paboTka mporpamMm Ha OCHOBE OOBEKTHO-
OPUEHTHPOBAHHOTO MoAXoAa. MHKarcynsius, Haclie0BaHrue, TOJIUMOPHU3M.

Cpenbl  ObicTpoli  pa3paboTku mporpamm. [IpoektupoBanue wuHTEpdeiica MOIb30BATEINS.
Hcrnonp30BaHNMEe TOTOBBIX YIIPABISIEMbIX AJIEMEHTOB JJIs TOCTPOCHUSI MHTEpdeiica.

00630p sA3bIKOB TIporpamMmupoBanus. [loHsTre 0 mapaaurMax NporpaMMHUPOBAHHUS.

HNHpopManOHHBIE TEXHOJIOTHH

OTanbl KOMIBIOTEPHO-MAaTEMaTHUYECKOTO MOJETUPOBAaHUS: IIOCTAaHOBKA 3a/Jayd, pa3paboTka
MOJIeJNIA, TECTUPOBAHUE MOJIETTH, KOMITBIOTEPHBIN IKCIIEPUMEHT, aHAIN3 PE3YJIbTAaTOB MOJICTUPOBAHHS.

Huckpernszamuss Opud  MaTeMaTHYECKOM  MOJEIMPOBAHUU  HEMPEPBIBHBIX  MPOLIECCOB.
MopenupoBanue IBWXKeHUA. MojaenupoBaHue OHMOJOTHYECKUX CHUCTEM. MaTemaTH4ecKue MOJENTu B
SKOHOMUKE. BrrunciauTenbHble SKCIEPUMEHTBI C MOJIEIISIMH.

O6paboTka pe3yiabTaTOB JKCIEpUMEHTA. MeToj HauMeHbIUX KBajapaToB. OIleHKAa YHCIOBBIX
napaMeTpoB MOJIEIHPYEMBIX OOBEKTOB M IMpPOLecCOB. BocCTaHOBIEHNE 3aBHUCHMOCTEH MO pe3ylbTaTaM
SKCTIEpUMEHTA.

BepositHocTHbie Monenu. Metoasl Monte-Kapno. Mmutanmonnoe mopaenupoBaHue. CHCTeMbl
MaccoBOI0 00CTyKUBaHUSI.

Tabnuunble (pensuruoHHbIE) 0a3bl JaHHBIX. Tabiuiia — mpeacTaBIeHHe CBEJCHUH 00 OJHOTHUITHBIX
o0bekTax. Ilone, 3anuce. Kimrou tabnunel. PaboTta ¢ roToBoi 0a30i HaHHBIX. 3amodHeHHe 0a3bl JaHHBIX.
[Touck, coptupoBka U (UIBTpallMs JaHHBIX. 3aMpOChl HA BBIOOPKY JAHHBIX. 3aMpoOChl C apaMeTpamHu.
BrruncisieMble moss B 3ampocax.

MHuoroTabananbie 6a3bl JaHHBIX. TUIIBI CBSA3EH Mex Ay Tabnuiamu. Buenrauii kirou. [emoctHOCTh
0a3bl TaHHBIX. 3aMPOCHl K MHOTOTAOIWYHBIM 0a3aM JTaHHBIX.

Hureprer-npunoxenus. [IoHsTHE 0 CEpBEPHON M KIIMEHTCKOW YaCTIX CalTa. T€XHOJOTHUS «KIUEHT
— cepBep», €€ noctouHcTBa B HepocTaTku. OcHOBHI si3bika HTML u xackamnapix Tabmun crtumneit (CSS).
Cuenapuu Ha si3bike JavaScript. @opmbl Ha BeO-CTpaHHIIE.

Pa3mernienue BeO-caiiToB. Ycnyra XxocTuHra. 3arpys3ka (aitioB Ha CaiT.

BBox un300pakeHUil € HCHOJB30BAHHMEM PA3IMYHBIX IHU(POBBIX YCTPOHCTB  (LIUPPOBBIX
(doToanmapaToB U MUKPOCKOIIOB, BUJICOKAMEp, CKAHEPOB U IPYTUX YCTPoHcTB). ['padmueckuii pemnakTop.
Paspemenue. KanpupoBanue. HWcnpaBnenue nepcnekTuBbl. I'mcrorpamma. Koppekius ypoBHEH,
Koppekius 1Beta. O0eciBeunBaHue MIBETHRIX M300pakeHuit. PeTyms. PaboTa ¢ o6mactsamu. OUimbTphl.



MHmuorocnoitasie n300paxkenus. TexcroBeie ciou. Macka ciosi. Kanansl. CoxpaHeHre BbIIeTIEHHON
oOmactu. [TonroToBka WILTIOCTpAIUii 11 BeO-caiiTOB. AHUMUPOBAaHHBIE H300paXKEHUSI.

Bekropnas rpaduxa. IlpumutuBbl. V3MeHeHume TOpsKa 3JIEMEHTOB. BbIpaBHHBaHue,
pacupenenenue. ['pynnupoBka. Kpusble. @opMarTsl BEKTOPHBIX PUCYHKOB. lcrnosb30BaHuME KOHTYpOB.
Bekropu3zanus pacTpoBbIX H300pakeHU.

[IpyHIMIIBI TIOCTPOEHUSI U PENAKTUPOBAaHUSA TPEXMEPHBIX Mojeneid. CeTouHble MOJENIH.
Marepuansl. MonenupoBaHue HCTOUYHMKOB ocBemeHus. Kamepbl. ApautuBHble TexHoioruu (3D-
npuHTepsl). [loHsATHE O BUPTYaIbHON peaIbHOCTU U IOIIOJHEHHON pealbHOCTH.



IINTAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIbTATbBI

N3yuenne nHPOpMATUKHM HA YPOBHE CpeaHero oouiero oOpa3oBaHusl HANPABICHO HA JOCTH)KEHUE
00YyYalOIMMHUCS JINYHOCTHBIX, METANpPEJMETHBIX M MPEAMETHBIX PE3yJbTaTOB OCBOCHHS Y4EOHOTO
npeaMera.

JIMYHOCTHBIE PE3YJIBTATBI

JIMuyHOCTHBIE ~ pEe3yNbTaThl  OTPAXKAIOT  TOTOBHOCTH M CIHOCOOHOCTH  OOy4arommuxcs
PYKOBOJICTBOBAaTbCSl C(OPMUPOBAHHOW BHYTPEHHEH MO3MLMUEH JMYHOCTH, CHUCTEMOH IIEHHOCTHBIX
OpPHUEHTAIMI, MO3UTUBHBIX BHYTPEHHHMX YOEXKIECHUH, COOTBETCTBYIOIIUX TPAJUIIMOHHBIM LEHHOCTSIM
poccHiicKOro oOIIecTBa, pacIIMpEeHUe >KU3HEHHOIO OIbITa M OIbITa JEATEIBHOCTH B IIpolecce
peanu3aluy CpeacTBaMu y4eOHOro IpeMeTa OCHOBHBIX HallpaBJIEHUN BOCIUTATEIbHON NS TEIbHOCTH.

B pesynprare wu3ydenus HHGOPMATHKH Ha YPOBHE CpeaHero obmero oOpa3oBaHUs Yy
oOyuarorerocst OynyT c()OpMUpPOBaHbI CIEYIOIINE JINYHOCTHBIE PE3YIIbTAThI:

— Trpa’kKIAaHCKO BOCIHUTAHUS:
OCO3HaHHME CBOMX KOHCTUTYLIMOHHBIX IPaB M OOS3aHHOCTEH, yBak€HHE 3aKOHAa U IPaBOINOPSIKa,
COOJIIOJICHHE OCHOBOIOJAraloIlUX HOpM HHGOPMALIMOHHOTO MpaBa M MHPOPMALMOHHON
0€30I1aCHOCTH;
TFOTOBHOCTb ~ HPOTHBOCTOSATH  MJEOJOIMH  3KCTPEMH3Ma,  HalMOHalIM3Ma,  KceHopoOuw,
JUCKPUMHUHALIMKM TI0 COLUAIBHBIM, PEIUIHO3HBIM, pPAaCOBbIM, HALMOHAJIBHBIM IPU3HAKaM B
BUPTYaJIbHOM IIPOCTPAHCTBE;

— NATPHOTHYECKOr0 BOCIIUTAHMSA:
[IEHHOCTHOE OTHOLIEHHE K MCTOPUYECKOMY Haclle[NI0, TOCTHXKEeHUsIM Poccun B Hayke, UCKYCCTBE,
TEXHOJIOTUSIX, IOHUMaHUE 3HaueHHsI UH(POPMATUKH KaK HayKH B KHU3HH COBPEMEHHOT'O OOIIECTBA;

— JYXOBHO-HPaBCTBE€HHOI'0 BOCIMTAHUS:
c(OPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBECHUS;
CHOCOOHOCTh OILIEHUBATh CHUTYalMI0O M TNPUHUMATh OCO3HAHHbBIE PEIICHUS, OPHUEHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IIEGHHOCTH, B TOM 4Hcie B ceTh VIHTepHeT;

— ICTEeTHYECKOr0 BOCIUTAHMSA:
ACTETUYECKOE OTHOIIIEHHE K MUPY, BKIIFOYAst SCTETUKY HAYYHOTO U TEXHHYECKOTO TBOPYECTBA,
CIOCOOHOCTh BOCIIPHHHMMATh pa3jiMYHbIe BHUABI HMCKYCCTBA, B TOM YHCIIE OCHOBAHHOTO Ha
UCTIOJIb30BaHUH HH(OPMAIIMOHHBIX TEXHOJIOTHIA;

— (PU3MYECKOro BOCIIUTAHNSA:
c(OpPMHPOBAHHOCTh 3/I0pOBOr0 M 0e30macHOro obpasa KHM3HHM, OTBETCTBEHHOTO OTHOLICHUS K
CBOEMY 3JI0POBBIO, B TOM YHCIIC 3a CUYET COOJIIOACHHS TPEOOBaHWM OE30MacHOM AKCIUTyaTauu
CpeAcTB MH(POPMALMOHHBIX ¥ KOMMYHUKAITMOHHBIX TEXHOJIOTUH;

— TPYAOBOr0 BOCIIUTAHMA:
TOTOBHOCTh K AaKTHBHOW JEATENBHOCTH TEXHOJOTHYECKOH W COIMAIbHON HAIpPaBICHHOCTH,
CIOCOOHOCTh HHUITUUPOBATH, TUNITAHUPOBATH M CAMOCTOSTEIHHO BBHITIOJIHSITH TAKYIO JACSITEIHHOCTD;
uHTepec K chepam mpodecCHOHATBHOM  JEATENIBHOCTH, CBS3aHHBIM €  MH()OPMATHUKOM,
IporpaMMUPOBAaHUEM M MH(POPMALMOHHBIMU TEXHOJIOTUSMH, OCHOBAHHBIMHU HA JIOCTHKEHUSIX HAYKH
UHPOPMATUKA ¥ HAyYHO-TEXHHUYECKOTO TMporpecca, YMEHHE COBEpIIaTh OCO3HAHHBIH BBIOOD
Oyayeit npodeccuu U peaan30BbIBaTh COOCTBEHHbIEC KU3HEHHBIE IIJIaHbI;
TOTOBHOCTP U CIIOCOOHOCTH K 00pa30BaHUIO M caMO0OOPa30BaHUIO Ha MPOTSHKEHUH BCEH KU3HH,

— JKOJIOTHYECKOT0 BOCTIMTAHUS:
0CO3HaHME INTO0AIBHOrO XapakTepa 3KOJOIMUECKHX MpoOJaeM U MyTed UX pelIeHMs], B TOM YUCIE C
y4€TOM BO3MOXKHOCTEH MHPOPMALMOHHO-KOMMYHUKALMOHHBIX TEXHOJIOTUH;

— LEHHOCTH HAY4YHOI'0 MO3HAHMS!
c(OPMHPOBAHHOCTE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HayKH,
JOCTH)KEHUSIM HayYyHO-TEXHHUYECKOro Mporpecca M OOLIECTBEHHOW NMPAKTUKH, 3a CUET NOHUMAaHMS
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posn HHPOPMAIIMOHHBIX PECYPCOB, HH(POPMAIIMOHHBIX MPOLECCOB M HH(POPMAIIMOHHBIX TEXHOIOTHH
B YCJIOBUSAX LU(POBOI TpaHCHOPMALIUK MHOTHUX c(hep KU3HU COBPEMEHHOTO OOIIECTBa;

OCO3HAaHHE IEHHOCTH HAy4YHOH JESATENbHOCTH, TOTOBHOCTh OCYIIECTBISATH HPOCKTHYIO U
UCCIIEI0BATEIbCKYIO JESITEIbHOCTh HHANBUAYAIBHO U B TPYIIIE.

B mpormecce nocTHKEHUS JTUYHOCTHBIX PE3YJIbTaTOB OCBOCHUS NPOTPaMMBI 1O HH(POPMATHKE Y
00yJaroIMXCsl COBEPIIEHCTBYETCS HMOIMOHAIBHBIN WHTEJUICKT, MPEeIoIararoImui
c(OPMUPOBAHHOCTH:

CaMOPETYJIMPOBAHUS, BKIIOYAIOLIETO CAMOKOHTPOJIb, YMEHHE NMPHUHUMATh OTBETCTBEHHOCTh 32 CBOE
MOBEJICHHUE, CTIOCOOHOCTh AAaNTUPOBATHCA K AYMOIMOHAIBHBIM U3MEHEHHUSM M MPOSBIATh THOKOCTBD,
OBITH OTKPHITHIM HOBOMY;;

BHYTPEHHEH MOTHBAIMH, BKIIOYAIOMICH CTPEMJICHHWE K JOCTHIKCHUIO LIEIH M YCHEeXy, ONTHMHU3M,
WHHUIMATUBHOCTH, YMEHHUE IEHCTBOBATh, UCXO/Il U3 CBOUX BO3MOXKHOCTEH;

SMIIaTHH, BKJIIOYAIOLIEH CIIOCOOHOCTH MOHUMATh 3MOLIMOHAIIBHOE COCTOSIHUE PYTHX, YUUTHIBAT €TO
IPY OCYILECTBICHUU KOMMYHHKAIIUH, CIIOCOOHOCTh K COYYBCTBHIO U COTIEPEKUBAHHIO;

COLMAIbHBIX HABBIKOB, BKIIOYAIONINX CIIOCOOHOCTH BBICTPAMBATh OTHOIICHUS C APYTHUMH JIFOJBMH,
3a00THTHCSI, IPOSBIISTH HHTEPEC U pa3peIiaTh KOH(DIUKTHI.

METAINPEIMETHBIE PE3YJIbTATBI

B pesynprare wusydyeHus WHPOPMATHKA HA YPOBHE CpeOHETO o0O0mero oOpa3oBaHHs Yy
oOyuarormierocsi Oynytr chopMUpOBaHBI METANPEIMETHBIC PE3YJIbTaThl, OTPAKCHHBIC B YHHUBEPCAJIbHBIX
y4eOHBIX JIEHCTBHSX, a HWMEHHO — T[IO3HaBaTelbHbIE YHHBEpPCAJIbHBIC Y4eOHBIE JCHCTBHA,
KOMMYHHKATHBHBIC YHUBEPCAIbHbIC YYeOHBIC JCHCTBHUS, DErYJISATUBHBIC YHHBEpPCAJIbHBIC YUCOHBIC
HCﬁCTBHﬁ, COBMECCTHAas ACATCIIBHOCTD.
ITo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS
— ©Da3o0Bble JJOrHYECKHeE JeHCTBHUS:
CaMOCTOSITENILHO (POPMYITUPOBATH U aKTyaIHU3UPOBATh MIPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
yCTaHABIMBATh CYIIECTBEHHBIM MPU3HAK WU OCHOBAaHUS MJid CpaBHEHUS, Kilaccu(pUKAU WU
00001IeHHS;
OTIPEICIIATH SN e TSIIbHOCTH, 33]IaBaTh MapaMeTPhl M KPUTEPUH UX JTOCTHIKCHUS,
BBIABJIATH 3aKOHOMEPHOCTH U IIPOTHBOPEYHA B paCCMAaTPUBACMBIX SBJICHUAX
pa3pabaThiBaTh IUTAH peHIeHUsT TPoOJeMbl ¢ y4€TOM aHan3a HMEIONIUXCS MaTEePHAIbHBIX H
HeMaTepUaIbHBIX PECYPCOB;
BHOCHTH KOPPEKTUBBHI B JIEATEIBHOCTh, OIIEHUBATh COOTBETCTBHE PE3YJIHTATOB IIEJSM, OLIEHHUBATH
PUCKHU HOCHeI{CTBHfI ACATCIIBbHOCTH,
KOOPJMHHUPOBATH U BBIMONHITH padOTy B YCIOBHSIX PEAbHOTO, BUPTYaTHbHOTO U KOMOMHUPOBAHHOTO
B3aMMO/ICICTBUS;
Ppa3BHUBATHL KPCATHUBHOC MBIIIJIICHUE TP PCIICHHUU JKU3HCHHBIX HpO6H€M.

— Da30Bble UCCIIEN0BATEIbLCKUE e CTBUS:
BJIQJICTh HABBIKAMH  Y4EOHO-HCCIICOBATEIBCKOM W  TMPOCKTHOH  JEATCIbHOCTH, HaBBIKAMH
paspermieHus po0JieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K CaMOCTOSTEIHHOMY ITOMCKY METOJIOB
pelleHus MPAKTUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB MO3HAHUS;
OCYIICCTBJIATE PA3JIMYHBIC BUABI ACATCIbHOCTHU 110 MMOJTYYCHHUIO HOBOI'O 3HAHUA, €0 UHTCPIPETALIUHU,
npe06pa3OBaHm0 U IIPUMCHCHUIO B PAa3JIMYHBIX y'-Ie6HI)IX CUTyallusaX, B TOM YHUCJIC IMPU CO3JaHUHU
Y4eOHBIX U COIUAIBHBIX TPOEKTOB;
dbopMHpOBaTE HAy4YHBIA THUN MBIIUICHHUS, BJIaIeTh HAYYHOW TEPMHHOJIOTHUEH, KIIIOUEBBIMU
HNOHATHUAMHU U MCTOJaMHU,
CTaBUTh U (HOPMYITHPOBATH COOCTBEHHBIE 33/1a4M B 00Pa30BaTEILHON JESTEIBPHOCTH M KU3HEHHBIX
CUTYAIIHSX;
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BBISIBIISITh TIPUYHHHO-CIICJICTBEHHBIC CBSI3M W aKTyaJH3UpOBATh 3a/lady, BBIABHTaTh THUIOTE3y €€
pelIeHHsI, HaXOAUTh apTyMEHTHI ISl JOKa3aTelbCTBA CBOMX YTBEPXKICHHM, 33a7aBaTh MapaMeTphbl U
KPUTEPUU PEIICHHUS;
aHAJTM3UPOBATh TIOJYYCHHBIC B XOJI€ PCIICHHS 3a/la4d PEe3yJbTaThl, KPUTHUYECCKH OICHHBATH WX
JIOCTOBEPHOCTb, TPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIIOBUSIX;
JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OIIEHUBATh IPUOOPETEHHBIH OIBIT,
OCYILIECTBIISITh  LIEJICHANIPABICHHBI MOUCK TIEpeHOca CPEACTB W CIIOCOOOB  JICHCTBHS B
po(hecCHOHATLHYIO CPEy;
YMETh TIEPEHOCUTh 3HAHUS B MIO3HABATEIBHYIO M MPAKTHUECKYIO0 001aCTH KU3HECITEIIbHOCTH;
YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MMPEIMETHBIX 00JIaCTeiH;
BBIIBUTATh HOBBIC WJCH, MpEIjiaraTh OPUTHHAIBHBIC MOJXOMABI M PEIICHHS, CTAaBUTh MPOOJIEMbI H
3aJa4uu, JIOMYCKAIOIINe albTepHATUBHBIEC PEIICHHUS.

— pabota ¢ ungopmanmeii:
BJIAJICTh HABBIKAMH MOJYYCHHUsS WH(POPMAIMK W3 HCTOYHHKOB Pa3HBIX THUIIOB, CAMOCTOSTEIHHO
OCYILECTBIISATh MTOKUCK, aHAJIN3, CUCTEMATU3aIIMI0 U WHTEPIPETAIMIO HH()OPMAIK Pa3IMUHBIX BUIOB
1 GOpM IpeCTaBICHHS,
CO3/1aBaTh TEKCThl B pPa3IMYHBIX (opmarax ¢ ydE€TOM Ha3zHAueHHUS HHQPOpPMAIMA M IEICBOH
ayJUTOPUH, BBIOHPAsi ONTUMAIBHYIO (OPMY IPEICTABICHUS H BU3YalIU3allUH;
OIICHUBATH JIOCTOBEPHOCTH, JISTHTHMHOCTh HH(POPMAIINH, €€ COOTBETCTBUE MPABOBBIM H MOPAILHO-
THYECKUM HOPMaM;
UCIIOJIB30BaTh CpEICTBA HMHMOPMAIIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTHH B PEIICHUM
KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OPTaHMU3AIMOHHBIX 3aJa4 C COOJIOJACHHEM TpPEeOOBAHMIA
SPrOHOMHKH, TEXHUKU O€30MACHOCTH, TUTUEHBI, PECYPCOCOCPEIKEHHS, TPABOBBIX U ATHYECKUX HOPM,
HOpM UH(GOPMAITMOHHOM 0€30MacHOCTH;
BJIQJICTh HABBIKAMHU PACIIO3HABAHWS W 3aIIUThl WH(pOpMammu, WHHOPMAIMOHHONH OE30MacCHOCTH
JUYHOCTH.

KoMMyHuKAaTHBHBIE YHHBePCAIbHbIE YUeOHbIE TelCTBHUS

— oOmeHue:
OCYIIECTBIISATh KOMMYHHUKAIIMH BO BCeX cpepax KU3HU;
pacmo3HaBaTh HeBepOajbHBIE CpeACTBA OOIIEHUS, MOHUMATh 3HAYEHHE COIMANBHBIX 3HAKOB,
pacro3HaBaTh NPEANOCHITKYA KOH(MIUKTHBIX CUTYAIH U CMSATYATh KOH(IUKTHI;
BJIAJIETh PA3IMYHBIMU CIIOCOOAMH OOIICHUS W B3aWMOJICHCTBHSA, apTyMEHTHPOBAHHO BECTH JIAAJIOT,
YMETh CMATYAaTh KOH(MDIUKTHBIC CUTYaIINN;
pa3BEPHYTO U JJOTUYHO M3JaraTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM SI3BIKOBBIX CPEJICTB.

— COBMECTHAfl eI TeJIbHOCTD:
MMOHMMATh U UCTIOIH30BaTh MPEUMYIIECTBA KOMAHTHOW W WHANBUIYAILHON paOOTHI,
BBIOMpATh TEMATUKY U METOJIbI COBMECTHBIX JICHCTBUH C YIETOM OOIIMX WHTEPECOB M BO3MOKHOCTEH
Ka)XJIOTO YJIeHa KOJUICKTHBA,;
MPUHUMATH eI COBMECTHON AESITENbHOCTH, OPTaHU30BBIBATh U KOOPAMHUPOBATH JEHCTBUS O UX
JMOCTHIKEHHUIO: COCTaBISAITh TUTAH JIEHCTBUH, pacmpeneNsiTh pojid ¢ y4€TOM MHEHUN YYaCTHHUKOB,
00CYX/1aTh pe3yJIbTaThl COBMECTHOM PabOTHI,
OIICHMBATh Ka4ecTBO CBOETO BKJIAJa M KaXKIOTO yYaCcTHHUKAa KOMAaHIbI B OOIIMI pe3ynbTaT IO
pa3paboTaHHBIM KPUTEPUSIM;
mpeJyiaraTh HOBBIC IPOEKTHI, OIECHUBATH MJICH C TIO3UIIMH HOBU3HBI, OPUTUHAIBHOCTH, MPAKTHYECKOM
3HAYHMOCTH;
OCYIIECTBIISITh TMO3UTUBHOE CTPATETUYECKOE TMOBEIACHHE B PA3IMYHBIX CHUTYAIUSAX, IMPOSBISTH
TBOPYECTBO U BOOOpaKeHUE, OBITh HHUITNATUBHBIM.
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PeryasiTuBHble YHHBepPCcaJIbHbIe YUeOHbIE 1eliCTBHUS
— CaMOOpPraHU3aIHA:
CaMOCTOSITEIILHO OCYIIECTBIATh MO3HABATEIBHYIO JCSATEIBbHOCTh, BBISBISITH MPOOJIEMBI, CTaBUTh H
dbopMynupoBaTh COOCTBEHHBIC 3a/1a4K B 00pa30BaTEIbHON ACSITETLHOCTH U )KU3HCHHBIX CUTYaIUSX;
CaMOCTOSITENIbHO COCTABJIATh IUIaH pEUICHHs MpoOJeMbl ¢ Y4ETOM MMEIONIMXCS PEecypcoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTECHU;
JIaBaTh OLEHKY HOBBIM CUTYaIIHsIM;
pacimupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MTPEANOYTCHUH;
JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTH 3a PEUICHHE;,
OLICHUBATh MIPUOOPETEHHBIN OTIBIT;
Croco0cTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO IIUPOKOU 3PYIUIMU B Pa3HBIX 00JACTSIX 3HAHUIA,
MOCTOSTHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbII U KyJIbTYPHBIH YPOBEHbD.
— CAMOKOHTPOJIb:
JIlaBaTh OIICHKY HOBBIM CHUTYallMsSIM, BHOCUTb KOPPEKTHUBHI B JICSITEIILHOCTD, OLICHUBATh COOTBETCTBUE
Pe3yJIbTaTOB LEISAM;
BJIQ/ICTh HABBIKAMH TI03HABATENBHOW pedrekcuu Kak OCO3HaHHUS COBEpIIAEMbIX JACHCTBUI H
MBICITUTENIbHBIX MPOILIECCOB, UX PE3YyIbTATOB U OCHOBAHHM, MCIONb30BATh MPUEMBI pedieKkcun s
OIICHKM CUTYyaIuH, BEIOOpA BEPHOTO PEIICHUS;
OILICHUBATh PUCKU M CBOEBPEMEHHO IPUHUMATH PELIECHUS 10 UX CHUKCHHUIO;
MIPUHUMATh MOTUBBI M apTyMEHTHI IPYTUX MPU aHATU3€ PE3YIHTATOB JIECATEIbHOCTH.
— NPUHATHSA ceOsl M IPYTUX:
MPUHUMATH €051, TOHMMAasi CBOM HEJIOCTATKH M JIOCTOMHCTBA,;
MPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPU aHATU3€ PE3YJIbTATOB JICATEIbHOCTH;
MIPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OIINOKY;
pa3BUBATH CIIOCOOHOCTH MMOHUMATh MUP C TIO3UIIUHU APYTOTO YEIOBEKa.

INPEJIMETHBIE PE3YJIBTATDBI

10 KJIACC

B mponecce usydenuss kypca nHGopMaTuku yriayosi€HHOro ypoBHs B 10 kitacce o0ydaromumucs
OyAyT TOCTUTHYTHI CIETYIONINE MTPEIMETHBIE Pe3yIbTaThI:

BJIAJICHUE TPEJCTABICHISIMA O POJM WH(OpMAIMM M CBSI3aHHBIX C HEH MPOIIECCOB B NPUPOJE,
TEXHUKE M O0OlIecTBe, MOHATUAMU <«UHPOpPMaLUA», «MH(POPMALMOHHBIN MPOLECC», «CUCTEMAY,
«KOMTIOHEHTBI CHCTEMBI», «CUCTEMHBIH Y (PeKT», «MHPOPMAIIMOHHAS CUCTEMAY, «CUCTEMA YIIPABICHHS;

BJIaJICHME METOJaMHU IOouCKa MH(popManuu B ceTu MHTepHET, yMeHUEe KPUTHYECKU OLEHHMBATh
UH(POPMAIIHIO, TIOTYYEeHHYIO U3 cetn HTepHeT;

YMEHHUE XapaKTepu30BaTh OOJIbIINE JaHHbBIC, TPUBOIUTH MPUMEPbl UICTOUHUKOB UX TOJYYEHUS U
HaNpaBJICHUS] HCIIONB30BAHUSA, YMEHHE KIACCU(UIMPOBATH OCHOBHBIC 3aJayll aHAIW3a JIaHHBIX
(mporHo3upoBaHue,  KiacCUpUKAIMA,  KlacTepu3auus,  aHaJIW3  OTKJIOHEHWi),  IMOHUMATh
MIOCJIEIOBATEIEHOCTh PEUICHUs 3a7ad aHalW3a JaHHBIX: cOOp TMEPBUYHBIX JTAaHHBIX, OYUCTKA W OIEHKA
Ka4yecTBa JJaHHbIX, BEIOOP M/MIIM MOCTPOCHUE MOJIENH, ITpeoOpa3oBaHne JaHHbBIX, BU3yallu3alus JaHHBIX,
WUHTEPIPETANNS PE3YIIbTaTOB;

NOHUMaHWE OCHOBHBIX MPUHIMUIIOB YCTPOHCTBA M  (YHKIMOHMPOBAHUS  COBPEMEHHBIX
CTallMOHAPHBIX U MOOHMIILHBIX KOMITBIOTEPOB, TCHICHIINI Pa3BUTHSI KOMITBIOTEPHBIX TEXHOJIOTHIA;

BJIaJICHHE HaBBIKAMU pabOTHI C ONEPALMOHHBIMHU CHCTEMaMM, OCHOBHBIMH BUJAMU MPOTrPAMMHOTO
obecrieueHus JIJIs pelIeHnus Y9eOHbBIX 3a71a4 110 BEHIOPAHHOMW CITeIIMaTU3allNH,

HAJIMYME TPE/ICTABICHUI O KOMIIBIOTEPHBIX CETAX M UX POJM B COBPEMEHHOM MHUpPE, O 0a30BBIX
NPUHIUIIAX OpPTaHMW3allMd W (QYHKIIMOHUPOBAHMS KOMITBIOTEPHBIX ceTed, 00 oOImuX MpUHIIHIIAX
pa3paboTKu U PYHKIIMOHUPOBAHMS HHTEPHET-TIPUIIOKECHUH;

NOHMMaHWE YIrpo3 WH(POPMAIMOHHON OE30MacHOCTH, WCIOJIh30BAHUE METOJOB W CPEACTB
IPOTHBOACUCTBUS 3TUM yrpo3aMm, COONIOZeHHEe Mep Oe30MacHOCTH, MPEAOTBPAIIAIONINX HE3aKOHHOE
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pacnpocTpaHeHHe NEPCOHAIBHBIX JaHHBIX, COONII0IeHNE TPEOOBAaHUN TEXHUKH 0€30MaCHOCTH U TMTUEHbI
npu paboTe C KOMIIBIOTEpAMH M IPYTUMH KOMIIOHEHTaMH LU(POBOTO OKPYKEHUSI, TOHUMAHUE TIPABOBBIX
OCHOB HCIIOJIb30BaHUs KOMIIBIOTEPHBIX IIpOrpamMM, 0a3 JaHHbIX U paboThl B ceTh VIHTepHeT;

NOHMMAaHUE OCHOBHBIX NPUHIUIIOB JWCKPETHU3ALWU PA3IMYHBIX BHUJOB WHGPOpPMALWHU, YMEHHE
ornpeneniaTb MHPOPMALMOHHBIM 00BEM TEKCTOBBIX, I'pa)MUECKUX M 3BYKOBBIX JAHHBIX NPH 3aJaHHBIX
napaMerpax IUCKpPETH3alud, YMEHUE ONPENEISITh CPEIHIOI CKOPOCTb IEpefadyd JaHHBIX, OLICHUBATb
U3MEHEHHE BPEMEHHU Iepeaud Mpu U3MEHEHUH MH(POPMALMOHHOTO 00BbEMa JAaHHBIX M XapaKTEPUCTUK
KaHaJja CBSI3U;

YMEHHUE HCMOJIb30BaTh IPU PEIIEHUM 3a/1ad CBOWCTBA MO3MLMOHHOM 3alMCU YMCEN, alropuTMa
IIOCTPOCHMS 3aIMCU YKCIIa B MO3ULIUOHHON CUCTEME CUMCICHHSI C 3aJJaHHBIM OCHOBAHUEM U MOCTPOCHMSI
yyciaa IO CTPOKE, COAEPIKALIEH 3alUCh 3TOT0 YKCIIA B MO3MLUOHHOM CHCTEME CUUCIICHUS C 33JaHHBIM
OCHOBAHHEM, YMEHHE BBIIIOJIHATh apU(PMETHUECKHE ONEPALMH B TO3ULIMOHHBIX CUCTEMAX CUUCIICHUS;

YMEHHUE BBINOJHATH MPEOOpPa3OBaHMs JOIMYECKHX BBIPAKCHHUN, WCIOIB3YS 3aKOHBI ajareOpsl
JIOTMKHM, YMEHHME CTPOUTH JIOTMYECKOE BHIPAKEHUE B JU3BIOHKTUBHOW U KOHBIOHKTMBHON HOpPMAaJIbHBIX
dopmax 1O 3amaHHOW TaOIWIE HWCTUHHOCTH, HCCIENOBAaTh OOJACTh HMCTUHHOCTH BBICKA3BIBAHMS,
COJIepIKALEro MepeMEHHbIE, pelllaTh HECJI0KHbIE JTIOTMYECKHE YPAaBHEHUS U CUCTEMbl YPABHEHUH;

NOHMMaHKue 0a30BBIX AITOPUTMOB 0OPAOOTKM YUCIOBOM M TEKCTOBOM MH(POpPMALNK (3aIIUCh YHCEI
B IO3MLMOHHOM CHUCTEME CUMCIICHHUs, HAXOXKAEHHE BCEX IPOCTBIX YHCEN B 3aJaHHOM JlMala3oHe,
00paboTKa MHOTOPA3PSAIHBIX LENbIX YACEIN, aHAJIM3 CHMBOJIBHBIX CTPOK U IPYTHX), AITOPUTMOB TIOMCKA H
COPTUPOBKH, YMEHHUE ONPENEIATh CI0KHOCTh U3y4aeMbIX B Kypce 0a30BBIX aJlTOPUTMOB (CyMMHUPOBaHHE
9JIEMEHTOB MAacCHBAa, COPTUPOBKA MAacCUBa, NEpeOOpHBbIE AITOPUTMBbI, JBOMYHBIN MOUCK) U NPUBOJIUTH
IPUMEPbI HECKOJIBKUX aJTOPUTMOB Pa3HOM CIO0XKHOCTH ISl PELICHUsI OJHOM 3a/1a4H;

BJIAJICHHE YHHBEPCAJIBHBIM SI3BIKOM IPOTPaMMHUpPOBaHHS BBICOKOTO ypoBHs (Python, Java, C++,
C#), npexacraBieHUsIMH O Oa30BBIX THUIIAX JAHHBIX M CTPYKTypaxX JaHHBIX, YMEHHE MCIIOJIb30BaTh
OCHOBHBIE YIPABISIONIME KOHCTPYKIIMH, YMEHHME OCYUIECTBIIATh aHAINU3 MPEAJIOKEHHON NporpamMMbl:
OTIpeNIeNIATh Pe3ybTaThl padOThI MPOrPaMMBI ITPH 3aIlaHHBIX UCXOAHBIX JAHHBIX, ONPEEIATh, IPH KaKuX
UCXOJHBIX JIaHHBIX BO3MOXKHO IOJIyYE€HUE YKa3aHHBIX PE3yJbTaTOB, BBISBIATH JAaHHBIE, KOTOPbIE MOTYT
npuBecTH K ommOke B pabore mporpaMmsel, (OpPMYIMPOBATH MNPEAJIOKEHHUS 10  YIy4IICHHIO
IPOrPaMMHOT0 KOJ1a;

YMEHHE CO3/1aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE TOKYMEHTHI U JEMOHCTPALIMOHHBIE MaTEPUAIIBI
C HCIOJIb30BaHUEM BO3MOXHOCTEH COBPEMEHHBIX MPOTPAMMHBIX CPEACTB U 00JAUHBIX CEPBUCOB;

YMEHHUE UCMOJIb30BATh IEKTPOHHBIE TaOIUIIBI [l aHAIN3a, IPEICTaBICHUS U 00pabOTKH JTaHHBIX
(BKJIIOYAsl BBIYMCIIEHUE CYMMBI, CPEAHETO apu(METHUECKOro, HauOOJIbIIEr0 U HAMMEHBIIIET0 3HAYEeHUH,
pellleHre ypaBHEHHH, BBIOOp ONTHMAJIbHOTO pELIeHUs, NOA00p JMHMM TpeHJa, pelleHue 3ajaad
POTHO3UPOBAHUS).

11 KJIACC

B nponecce usyuenus kypca uHpopMaTHKU yriayO0n€HHOro ypoBHs B 11 kimacce oOydarommmucs
OyAyT JOCTUTHYTHI CIETYIOIIUE TPEIMETHbIE Pe3yIbTaThI:

YMEHHUE CTPOUTh HEPABHOMEPHBIE KOJIbI, TOMYCKAIOIINE OJHO3HAUYHOE JEKOIUPOBAaHUE COOOILEHHI
(mpeduKCHBIE KOBI), HCIOJB30BaTh MPOCTEHIINE KOJAbI, KOTOPHIE MO3BOJSIOT OOHAPYXHUBAaTh H
HCITPABJIATH OIINOKHU npu nepe€aadyc JaHHbIX, CTPOUTD KO/, O6eCHe‘—II/IBaIOHII/II>'I HaMMCHBIITYIO BO3MOXKHYIO
CPEIHIOI0 JUIMHY COOOILEHUS MPU U3BECTHOM YaCTOTE CUMBOJIOB, MOSICHATH MPUHLUIBI paOOTHI MPOCTHIX
AJITOPUTMOB CKAaTUA JAHHBIX,

YMEHHUE pelaTh aJrOpUTMUYECKUE 3a]laud, CBA3aHHBIE C aHAJIM30M rpadoB (3a7auyul MOCTPOCHHS
ONTUMAJIBFHOTO TYTH MEXAYy BepIIMHaMU rpada, ompeneiaeHus] KOJIWYecTBa Pa3IMYHBIX MyTeH MEXAy
BEPILIMHAMU OPHEHTHUPOBAHHOTO AIMKIMYECKOTrO rpada), yMEeHHne HCIIOIb30BaTh JEPEBbs MPU aHAINU3E U
IOCTPOCHHUHU KOJIOB U JUIs IPEACTABICHUS apU(PMETUUECKUX BBIPAXKEHUH, IPU PELICHUH 3a/1a4 IIOUCKa U
COPTHPOBKH, YMEHHE CTPOUTH JIEPEBO UTPHI M0 33JaHHOMY aITOPUTMY, pa3padbaThiBaTh 1 0OOCHOBHIBATH
BBIUIPBIIIHYIO CTPATETHIO UTPHI;

yMeHHue pa3pabarelBaTh M pEAJM30BBIBATH B BHJE MNporpaMMm 0a3oBbIe aIrOPUTMBI, yYMEHHE
UCIOJIb30BaTh B IPOrpaMMax IaHHbIE pa3jIM4YHBIX THUIIOB C Y4ETOM OrpaHUYEHUI Ha JAMamna3oH HUX
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BO3MOXHBIX 3HAUCHHH, MPUMEHATh TIPU PEIICHUU 3a]1a4 CTPYKTYPHI JaHHBIX (CIHCKH, CIOBapH, CTEKH,
ouepend, JepeBbs), WCIOIH30BaTh 0a30BBIC OINEpali CO CTPYKTypaMH JaHHBIX, TPHUMEHATH
CTaHJApTHBIC U COOCTBEHHBIC MOANIPOrPAMMEBI I 00pa0OTKH YUCIIOBBIX JAHHBIX U CUMBOJIBHBIX CTPOK,
UCIIONIb30BaTh MpHU pa3paboTke mnporpaMMm OHOIMOTEKH TOAIPOrpaMM, 3HATH (YHKIIMOHATHHBIC
BO3MOXXHOCTH MHCTPYMEHTAIILHBIX CPEJICTB CPebl pa3pabOTKH, YMEHUE HCIIOIb30BaTh CPEICTBA OTIIAJAKH
porpaMM B CpeJie MPOTPaMMHUPOBAHUS, YMEHUE JTOKYMEHTHPOBATH MPOTPaAMMBIL;

YMEHHUE CO3/1aBaTh BeO-CTPAHUIIBL;

BJIQJICHUE OCHOBHBIMH CBEJICHUSMH O 0a3aX JaHHBIX, HX CTPYKTYpE, CPEACTBAX CO3MaHUS U PaOOTHI
C HUMH, YMEHHUE UCIIOJIH30BaTh TaOJWYHBIC (PENIAIIMOHHbBIC) 0a3bl JAHHBIX (COCTABIIATH 3aMpPOCHl B 0a3zax
JIAHHBIX, BBIIIOJHATH COPTHPOBKY M IOWCK 3amucedl B 0a3e JaHHBIX, HAMOIHATH pa3paboTaHHY 0a3y
JAHHBIX ) U CIIPABOYHBIC CHCTEMBI;

YMEHHE HCIOJIb30BaTh KOMITBIOTEPHO-MAaTEMAaTHYECKUE MOJCIH Uil aHaln3a OOBEKTOB U
nporeccoB: (HopMyIupoBaTh IENb MOACTHUPOBAHUSA, BBHIIOJIHATH aHAIN3 PE3yJIbTATOB, MOJYYCHHBIX B
XO0JIc MOJICJIMPOBAHMS, OLICHUBATh COOTBETCTBHE MOJICIM MOJACITHUPYEMOMY OOBEKTY WM IIPOIECCY,
MPEJICTABIISITh PE3YJIBTAThI MOICITUPOBAHUS B HATJISTHOM BH/JIC;

YMEHHUE OPraHU30BBIBAThH JTMYHOE WH(POPMAIIMOHHOE MIPOCTPAHCTBO C MCIIOJIb30BAHUEM Pa3IMYHBIX
CpeaCcTB MHU(POBBIX TEXHOJOTHH, MOHMMAHHE BO3MOXKHOCTEH ITM(PPOBBIX CEPBHUCOB TOCYAAPCTBEHHBIX
ycayr, TU(GPOBBIX 00pa30BaTEIbHBIX CEPBUCOB;

MOHMMAHUE OCHOBHBIX MPHUHIMIIOB pPa0OTH, BO3MOXHOCTEH W OrpPAaHUYCHHUS IMPUMCHCHHS
TEXHOJIOTUI MCKYCCTBEHHOTO WHTEIUICKTAa B PA3lIMYHBIX 00JAaCTAX, HAJIMYUE MPEJCTABICHUNA O Kpyre
pelraeMbpIX 3a7ad MallMHHOTO OOydeHws (paclio3HaBaHUWs, KIacCU(UKAMM W IMPOTHO3HPOBAHUS)
HAJIMYME TPEJCTABICHUA 00 WCIOJb30BAHUM HWH(POPMALMOHHBIX TEXHOJOTHH B  Pa3iIUYHBIX
npodecCHOHATIBHBIX Chepax.
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TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KomunuecTBo vacoB DIEeKTPOHHBIE
Ne n/mt HanmenoBaHnue pasziesioB U TEM MPOrPaMMBbI Beero KonTtposbHbie ITpakTnueckue 061?:;1 iﬂgnglime
paboThI paboThl pecypesI
Pa3nea 1. ludgpoBasi rpaMOTHOCTH
11 KommnbroTep - yHuBepcanbHOE YCTPOHCTBO 6
00pabOTKHU TaHHBIX
1.2 [IporpammHuoe obecrieueHne 6
1.3 KommbrorepHsie cetu 5
14 WNudopmannonnas 6€30macHOCTb 7 2
Hroro no pazgeny 24
Pa3nes 2. TeopeTrnueckue 0CHOBbI HH(POPMATHKH
2.1 [IpencraBnenne MHPOPMALIUU B KOMITBIOTEPE 19 2
2.2 OcHOBBI anreOphl JIOTUKA 14 1
2.3 Kommnbrotepaas apudmernka 7 1
Hroro no paszneny 40
Pa3nes 3. AropuT™Mbl M IpOrpaMMHpPOBaHue
3.1 BBeneHune B nporpaMMupoBaHue 16 0,5
3.2 BcniomoraTenbHbIE anropuTMBl 8 2
3.3 YucieHHbIe METOIBI 5 3
3.4 Anroput™bl 00pab0OTKH CUMBOJIBHBIX JAHHBIX 5 1
3.5 Anroput™Mbl 00pabOTKH MacCHBOB 10 3,5
Hroro no pazneny 44
Paznea 4. UnopmManmoHHbIe TEXHOJIOTUH
4.1 O0paboTKa TEKCTOBBIX JOKYMEHTOB 6 2,5
4.2 AHanu3 JaHHBIX 8 3
Hroro no pazneny 14
Pe3epBHOE Bpems 14
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‘ OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

21,5
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11 KJIACC

KomnyecTBo yacos DNEeKTPOHHBIE
Ne n/n HanmeHnoBaHue pa3iesioB U TEM IIPOrpaMMBbl Beero KonTtposnbHbIe ITpaxTnueckue 06;()2;1(()1;12)122?:12516
paboThI paboThI pecypeEI

Pa3znea 1. TeopeTudeckue 0CHOBbI HH()OPMATUKH

1.1 Nudopmanus u uHGOpMaITMOHHBIE MTPOIECCHI 10 2,5

1.2 MopenupoBanue 8 2
Hroro no pazueny 18
Pa3zngea 2. ANropuT™Mbl 1 NIPOrpaMMHUPOBaHUE

2.1 DEeMEHTHI TEOPUH AJITOPUTMOB 6 1

2.2 AJTOpUTMBI U CTPYKTYPBI IaHHBIX 28 10

23 OCHOBBI 00BEKTHO-OPHEHTHPOBAHHOTO 16 45

IPOrpaMMHPOBAHHS

Hroro no pazneny 50
Pa3znean 3. UndopManmoHHble TEXHOJIOTHH

31 KommnsrorepHo-maremarndeckoe 8 2

MO/ICJINPOBAaHUE

3.2 Ba3e1 ganHBIX 10 4

3.3 Be0-caiiTbl 14 4

3.4 KomnbroTepHas rpaguka 8 3,5

3.5 3D-moznenupoBanue 8 3
Hroro no paszneny 48
PesepBHOE Bpems 20
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 0 36,5
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Y4eOHoe 00opynoBanue kKaOuHeTa MHGPOPMATHKH

HanMeHOBAHIE Kon Kommnnekramnus, Ha3HaueHNUE

1. KommiexT 060pynoBaHus
MynbTUMenna IpoeKTop 11 [IpennazHaueH A5 IeMOHCTpAUU y4eOHbIX MaTEepHUaIoB U 00y4JarolIero BUIeo
MOHOOJIOK yuuTemns 1.2 [TpumensieTcs 11 TOATOTOBKY K YPOKaM U IEMOHCTPAIIUH YUeOHBIX MaTepHaJiOB
MOHOOJIOK yuyeHHKa 1.3 [IpennasHaueH s OTpabOTKH HABBIKOB M YMEHHI IO TEMaM IpeaMeTa
HoyTOyk yunrens 1.4 [TpumensieTcs 171 TOATOTOBKY K YPOKaM M IEMOHCTPAIIUH YUeOHBIX MaTepHaioB
HoyTOyk yueHuka 1.5 [IpennaznaueH as oTpabOTKU HABBIKOB M YMEHHI 110 TEMaM IIpeIMeTa
[Ipe3eHTalOHHBIH SKpaH 1.6 [IpumensieTcs Uit 0TOOpaXKeHUs! y4eOHbIX MaTEepHUAaJIOB
MuTepakTuBHAs

1.7 [Ipumensiercs uist paboThl ¢ y4eOHBIMU MaTepHallaMu
T0CKa/TIOBEPXHOCTh
Ckanep 1.8 [IpumensieTcs uist OTpaOOTKH HaBBIKOB CKAHWPOBAHUS 110 TEMaM MpeIMeTa U CKaHHUPOBAHUS TOKYMEHTOB
[IpunTep 1.9 [IpumensieTcs Ui pacrieyaTbIBaHUS
KomnoHku 1.10 [IpuMeHsI0TCS U1 BOCTIPOU3BEICHHS ayJUOMH(pOpMaluu
Cepsep 1.11 Jl1st oGecnieyeHus BbIxojia B ceTh HTEpHET
Oobopynosanue nuenrpa «Touka Pocra»
HaunmenoBanme Konx Kommnnekramnus, Ha3HaueHHE

1. KommuiexT o6opynoBaHust

MHoroQyHKIMOHAIbHOE
. [IpennasHaueH A paboOThl ¢ JOKYMEHTAaMH, MOJTOTOBKE HAIJISIHBIX MaTepHallOB K YpOKaM U 3aHATHAM
ycrpoiictBo  (M®Y) HP Laser 1.12
Bcemu renaroramu TP

MFP 137 fnw
Hoytoyk ACER 1.13

[Ipumensiercs Ha ypokax HWH(MOPMATHKH, 3aHATHSAX BHEYPOUHOM JESATEIbHOCTH B M IMPOEKTHOU
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ACATCIIbHOCTH

[Ipumensierca Ha OKaxX HH()OPMATHKH/TEXHOJIOTUH, 3aHATUSAX BHEYPOUHOWU JIEATEIBHOCTH IO
Hoyt6yk Lenovo 1.14 P P . $op ’ P
MO/IETUPOBAHUIO U IIPOEKTHOM JEATEIHOCTH
Kgagpoxpnrep Tumn 1 1.15 [IpumMensieTcsa Ha ypokax HHGOPMATUKU IO IPOTPAMMHUPOBAHHIO, IPOEKTHOM J€ATEIbHOCTH
KBangpoxpnrep Tum 2 1.16 [IpumensieTcst B MPOEKTHOM JAeSATEIbHOCTH
Cucrema BUPTYaJIbHOU
peanbHocT HTC Vive Cosmos 1.17 [Ipumensercsa Ha ypokax OBX, nndopmaTuky ¥ IpOEKTHOHN 1A TETbHOCTH
(1wem)
Cmaptdon Huawei 1.18 [IpuMeHseTcs Ha 3aHATUAX BHEYPOUHOU EATEIBHOCTH U MPOEKTHON NEATEIBHOCTH
®doToarmapar ¢ 00bEKTHBOM,
KAapTOHN NaMsATH, ITATUBOM H 1.19 [IpumensieTcs Ha 3aHATUSAX BHEYPOUHOU AesTenbHOCTH "Menua-ciyx0a", "IkonbsHblil pecc-1eHTp"
MUKpO(OHOM
3D npuntep Element 3D Box wu .
1.20 [IpumensieTcs Ha ypoKaxX TEXHOJIOTHH, 3aHITHAX BHEYPOUHOU NEATEIBHOCTH 110 MOJEIUPOBAHUIO
rutacTuk st 3D npuHTepa
HaGop KOHCTPYKTOpa .
1.21 [IpumensieTcs Ha 3aHATUAX [0 BHEYPOUHOU EATENBHOCTH I10 JIESTOKOHCTPYUPOBAHUIO

"Texnonorus u ¢pusuxa" 9686
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