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9. PaGouyas nporpamma no y4eoHomy npeamery «Andopmaraka» (yriay0aéHHbIi
YPOBEHE).

9.1. Pabouas mporpamma no yuebHOomMy mnpeamery «Mubopmaruka» (yriyOnéHnsni
ypoBeHb) (npeaMerHas obmacte «Maremarnka u wH(pOpMaTHKa») (Hajgee COOTBETCTBEHHO —
nporpaMma 1o uHpopmaruke, HHYOPMATHKA) BKIIOYAET IIOSCHUTEIBHYIO 3alUCKY, COAEpKaHHe
00y4eHus, IIIAHAPYeMBIe Pe3yJIbTaThl OCBOSHHUS IIPOrPaMMBI 110 HH(POPMATHKE.

9.2.TlogcHuTeNBHAA 3amEcKa OTpakaeT oOmMe Neidd W 3a7a9d  WHDOPMATHKH,
XapakTEPUCTHKY IICHXOJIOTHYECKAX MPEANOCEUIOK K €€ H3y4YeHHIO OOYYaroUIMMHUCH, MECTO B
CTPYKType y4eOHOro IUIaHa, a TaKXke MOAXOIbI K OTOOpY COJAEpKaHHs, K OIpPEIEICHHUIO
IUTAHUPYEMBIX PE3YJIBTATOB U K CTPYKTYPE TEMATHYECKOrO INTAHHPOBAHMUS.

9.3. Conepixanne  0Oyd4eHHS  pACKpPBIBAeT  COJEpPKATENBHBIE JIMHHH, KOTOpBIE
IpeUIaraloTes s 0043aTelbHOTO H3YYeHHs B KaXKIOM Kiacce Ha YPOBHE CPEIHEro ofImero
00pazoBaHms.

9.4. [lnanupyemsle pe3yibTaThl OCBOSHHS NPOrpaMMbl 10 HHGOpPMATHKE BKIIOYAIOT
JIMYHOCTHEIE, MeTanpe/IMeTHbIE pe3yIbTaThI 3a BECh Hepuoz o0y4eHus
~Ha YpOBHE CpeJHero o0Iiero 00pa3oBaHus, a TakKe IpelMeTHbIE JOCTIKEHHS 00yJaromerocs
3a KaXbli rog oOy4yeHus.

9.5. IlosicHATEIbHAS 3aIHCKA.

9.5.1. Ilporpamma 1o uH(oOpMaTHKe (YrinyOnéHHBI ypOBEHb) Ha YPOBHE CpEIHEro
obmero o6pasoBaHus paspaboTaHa Ha OCHOBE TPeOOBaHMIl K pe3yIbTaTaM OCBOCHHs OCHOBHOI
oOpasoBaTenbHOH IIpOrpaMMbl  cpegHero ofmiero o6pa3oBaHMS, IIPEJCTABICHHBIX B
DeziepanbHOM IrOCy1apCTBEHHOM 00pa30oBaTelbHOM CTaHAAapTe cpefHero obmero o6pasoBanus,
a TaKoke (eepatbHO IporpaMMBl BOCITHTaHHA.

9.5.2. Ilporpamma 1o MHQOpMAaTHKE HaéT NpeNCTaBlIeHHE O IEIAX, oOmell crpaTerdu
O0yd4eHHs, BOCIHMTAHHMS M pPasBHTUS OOYYAIOMMXCS CPENCTBAMH Yd4eOHOrO HpeaMera
«Nudopmaruka» Ha yrayOn€HHOM YpOBHE, YyCTaHaBlHBaeT o00sg3aTeNbHOE NPEIMETHOE
cojlepKaHue, pexycMaTpuBaeT ero CTPYKTYpHPOBaHHE o pazzenam
H TeMaM Kypca, ONpeleNseT pachpellelieHHe ero Io kiaccam (romamM u3ydeHHs), Iaér
IpHMEpHOE  pacrpesiefienne y9eOHBIX YacoB 10 TeMaTHYecKMM pasienaM  Kypea
¥ PEKOMEH/TYeMYIO (IIPEMEPHYIO) NIOCIIEN0BATEIBHOCTS UX H3YUYEHHS C YIETOM MEXKITPEIMETHBIX
H BHYTPHIIDEIMETHBIX CBs3€H, JOrHKH Yy4eOHOro Iporecca, BO3PAaCTHBEIX OCOOEHHOCTEH
o0yygarommxcs.

9.5.3. IIporpamma o HH(pOPMaTHKE orpenenseT KOJIMIECTBEHHBIC
M Ka4deCTBEHHBIC XapaKTEPUCTUKH YYeOHOro Marepuana Juii KaKAOro Troja H3YYeHHS,
B TOM YHCJIe A COAEPKaTebHOTO HAIOMHEHHA Pa3sHOro BHAA KOHTPOJs (IIPOMEKYTOYHON
arrecTanuy 00yJaloNmMXcs, BCEPOCCHICKMX POBEPOYHBIX paboT, roCyNapCTBEHHOH HTOrOBOM
arrecrauuu). [Iporpamma mo mHGOpPMATHKE SBISETCS OCHOBOM IUIsi COCTABIEHHS aBTOPCKHUX
Y4eOHBIX IPOrpaMM U y4eOHUKOB, TOYPOYHOTO IIAHUPOBAHUS Kypca YIHTEIIEM.

9.5.4. Yuebusni npenmer «MHpopMaTHKa» B cpeiHemM o6meM 06pa3oBaHHH OTPAXKAET:

CYLIHOCTh MH(POPMATHKH KaK HAyYHOH [HCIMIUIMHBL, H3y4alomedl 3aKOHOMEPHOCTH
NpPOTEKAaHHs M BO3MOKHOCTH aBTOMATH3aUMM WH(POPMALMOHHBIX IIPOLECCOB B Pa3IMYHBIX
CHCTEMax;

OCHOBHEIE 001JacTH NpHUMeHeHHs HH(OpMATHKH, Npexae Bcero HHGOPMALHOHHEIE
TEXHOJIOTHH, YIIPaBJIeHHE H COLHAIBHYIO chepy;

MEKIUCIUILTHHAPHEINA XapakTep HHQOPMAaTHKK B HHYOPMAIIMOHHOM! NeATeTEHOCTH.

9.5.5. Kypc uHGOpMAaTMKM 111 YPOBHS CpeIQHero o6uiero oOpa3sOBaHHS SBIAETCS
3aBEPIIAOINKM 3TAlloM HENPEPBIBHOM IOATOTOBKH oOydaromuxcsa B obnactd mHOOpPMATHKHE U
HH(}OpPMaHOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHiA, ONApaeTcs
Ha colepxaHde Kypca HMH(OPMATUKM YPOBHS OCHOBHOTO oOmero o0pa3oBaHHS M OIIBIT
IOCTOSIHHOIO ~ NPHMEHEHHS  HMHPOPMAIMOHHO-KOMMYHHKAIHOHHBIX  TEXHOJOTHM,  Haér
TEOPETHIECKOE OCMBICIIEHNE, HHTEPIPETALHIO 1 0000IEHHE 3TOTO OIBITA.

9.5.6. Pesyneratel  yriyOn€HHOrO  ypoBHS ~— W3ydeHHMs ~ yueOHOro  mpeamMera



«Mudopmarnka» OPHEHTHPOBAHEI HA IIOJYYeHHE KOMIETEHTHOCTEH i TOCHeAyiome
IpO(eCCHOHANBHOH  NeATeNPHOCTH Kak B paMKax JaHHOM mnpeamerTHodf  obmactw,
TaK ¥ B CMEXHBIX ¢ Hel obnactiax. OHM BKIIOYAIOT B ce0:

OBTaJICHHE KIIOYEBHIMH MNOHSATHAMHM M 3aKOHOMEPHOCTSMH, Ha KOTOPBEIX CTPOMTCH
JaHHas nOpeaMeTHas 00acTh, pAaCHO3HABAHME COOTBETCTBYIOIIMX WM  IIPU3HAKOB
¥ B3aMMOCBS3€H, CIOCOOHOCTH AEMOHCTPHPOBATh PA3/IHYHEIE MMOJXO/BI K H3YYEHHIO SBIICHHMI,
XapaKTEePHBIX JUIS H3y4aeMOi IIpeIMeTHOH obmacTH;

YMEHHE pelaTh TUIOBBIE NPAKTHYECKHE H TEOPETHYECKHE 3a/a4H, XapaKTepHbIE Ui
HCIIONB30BaHKs METOJOB H MHCTPYMEHTAPH JaHHOM IIpeIMETHOH 061acTy;

Halv4ue IMPEACTaBICHHH O JaHHOM NpeaMeTHOH o0JacTH Kak IENOCTHOH TeopHH
(COBOKYITHOCTH TEOPHii), OCHOBHBIX CBA3AX CO CMEKHBIMU OOIACTIMHE 3HAHHUIA,

9.5.7.B pamkax yrnyOnEHHOr0 YpOBHS H3ydeHHs HH(POpMATHKE ObecHeunBaeTCs
IEJICHANIPABICHHAs MOATOTOBKA 00Y4YaloMHXCs K MPOJOIDKEHHIO 00pasoBaHWs B BHICHINX
YUeOHBIX 3aBE[CHHMAX IO CHENHATBHOCTSM, HEIOCPEACTBEHHO CBA3AHHEIM C HH(PPOBBIME
TCXHOJIOTHAMH, TakMM KaK IporpaMMHas WHXXEHepus, HHGOpPMAaIMOHHAsS 0e30IIaCHOCTE,
MH()OPMAIIMOHHBIE CHCTEMBI ¥ TEXHOJIOIMH, MOGUIIBHBIE CHCTEMEI M CeTH, GOJbIIMe JaHHBIE
MallHHHOe OOy4eHHe, TNPOMBIIVICHHBIH MHTEPHET Bemeld, MCKYCCTBEHHBIH HHTEIIEKT,
TEXHOJIOTHH OecripoBOJHOM CBSI3M, POOOTOTEXHHKA, KBAHTOBEIE TEXHOJIOTHH, CHCTEMBI
PacNpeNeIEHHOrO peecTpa, TEXHOJIOTHH BUPTYaIbHON U OIOJIHEHHO peaTbHOCTEH.

9.5.8. OcHoBHas ~ mens  m3ydeHHss  yyebHOro  mpeamera  «Mudopmarukay
Ha yriayOn€HHOM ypoBHE cpemHero oOwiero o6pa3oBaHHsS — OOeCIEYEeHHE JaTbHEHIIEro
pa3sBUTHS HHQOPMANMOHHLIX KOMIIETEHIHH OOYYalomerocs, €ro TrOTOBHOCTH X >KM3HH
B YCIOBUAX PasBUBAIOIIErocs HHGOPMALMOHHOrO 00IilecTBa B BO3pacTaOIEH KOHKYPEHIIMH Ha
PBIHKE Tpy/Ja. B cBasu ¢ aTuM H3y4yenue undopmaruxu B 10-11 xiaccax JOMKHO 06ECICYHTS:

C)OpPMHPOBaHHOCTE MHPOBO33PEHHS], OCHOBAHHOTO Ha NOHUMAHWH POJTH HH(POPMATHKH,
MH(OPMAITHOHHBIX X KOMMYHHKALHOHHEIX TEXHOJIOTHH B COBPEMEHHOM OBIIECTBE;

c(OpPMHPOBAHHOCT OCHOB JIOTHYECKOTO H ANTOPHTMHYECKOTO MBIIUICHES;

COPMHPOBAHHOCTE yMEHMH pasmuuarh (akThl W OLEHKH, CPAaBHHBATHL ONEHOYHEIE
BEIBO/IBI, BH/ETH HMX CB3b C KPHUTCPHAMH OLCHUBAHMA H CBS3b  KPUTEPHEB
C ONpenenE€HHOM CHCTeMOH IEHHOCTEH, MpOBEpATH HA JOCTOBEPHOCTH M 0000ImaTh
HHGPOPMAITHIO;

CHOPMUPOBAHHOCTh NpPEACTABICHHH O BIAMAHMH HHPOPMAMOHHBIX TEXHOIOTHH
Ha JKU3Hb YeI0BEKa B 00IIECTBE, IOHUMAHUE COLHATLHOT0, SKOHOMHYECKOTO, TIONMATHYECKOTO,
KYyJIBTYPHOTO,  IOpDHAMYECKOr0, IPUPOIHOIO,  3ProHOMHYECKOr0, MEIMIUHCKOTO |
(u3HOTOTHYECKOr0 KOHTEKCTOB HH(POPMAITHOHHBIX TEXHOJIOTHIA;

[IPHHATAE NPABOBBIX H 3THYECKUX aceKTOB HHGOPMAIHMOHHBIX TEXHOJIOTHI, 0CO3HAHHE
OTBETCTBEHHOCTH JIOLEH, BOBICYEHHBIX B CO3/JaHHE H HCIONH30BaHHE HH(OPMAIHOHHBIX
CHCTEM, pacnpocTpaHeHue HHGOpMaIHH;

CO3MIaHME YCIOBHH Ul DasBHTHS HABHIKOB y4eOHOH, NPOEKTHOH, HAy4HO-
HCCIIe10BATEIILCKOM %} TBOPYECKOH JIeATEILHOCTH, MOTHBAIUH obyqarommxcst
K CaMOpa3BUTHIO.

9.5.9.B conmepxanum yueGHOro mnpenmera, «MHopMaTHKay BBIIENSIOTCS YETHIpe
TEMaTH4YECKUX pa3jesna.

Paspen «[{udpoBas rpaMOTHOCTE» MOCBAINEH BOIPOCAM YCTPOHCTBA KOMIIBIOTEPOB H
APYTUX 3JIEMEHTOB MU(POBOTO OKPYKEHHUS, BKIIOYAS KOMIBIOTEPHBIE CETH, HCIONB30BAHUIO
CPeJCTB OIlepaldOHHOM CHCTEMBI, pabore B CeTH Untepuer
U UCIIOJIB30BAHHMIO HHTEPHET-CEPBHCOB, HHPOPMAITHOHHOM 0e30I1acHOCTH.

Pasmen «Teopermueckue OCHOBBI HMH(pOpMATHKM» BKIOYaeT B cebs NOHSTHIMHBIH
anmapar MHQOPMATHKH, BONPOCH! KOAMPOBAaHHS HH(OPMAIHH, H3MEPEHH HHPOPMAIHOHHOIO
00bEMa JaHHBIX, OCHOBBI ATEOPhI JIOTHKH i KOMIBIOTEPHOTO MO/IETHPOBAHHMSL.

Paspen  «Anroput™Mel M NpOrpaMMHEpPOBAHHE»  HANpPABIEH HA  Pa3BUTHE
AITOPUTMHYECKOTO MBINUICHUs, pa3pabOTKy alroOpuTMOB H ONCHKY HX CIO0XHOCTH,



(hopMupoBanMe HaBBIKOB pearW3amMM NPOrpaMM HA S3BIKAX IIPOrpaMMHPOBAaHUS BBICOKOTO
YPOBHS.

Paszen «MudopMalHOHHEIE TEXHONOTHH» MOCBSINEH  BOIPOCAM IIPUMEHEHHA
HHQOPMALMOHHBIX TEXHONOTHH, PEalA30BaHHBIX B MPHKIAXHBIX IOPOrPaMMHBIX HPOJAYKTaX U
HHTEPHET-CEPBUCAX, B TOM YHCJIE B 33/layaX aHaIH3a JaHHEIX, HCIOJIB30BAHMHIO 0a3 MaHHBIX U
3IEKTPOHHBIX TaOJHI UL PeLIeHHS PHKIAIHbBIX 3a/1aY.

B npusenérroM nanmee copepkaHud yueGHOrO Ipeamera «MnadopMaTrka» KypcHBOM
BBIIC/ICHBI IOTIOTHATENLHbIE TEMBI, KOTOPBIE HE BXOAAT B 0043aTe/IbHYIO IIPOrpaMMy 00y4eHHS,
HO MOTyT OBITH NpE/UIOKEHB! [N W3YYCHHS OTAEIbHBIM MOTHBHDOBAHHBIM H  CIIOCOGHBIM
ofyuaronmmes.

9.5.10. YrunyOnéunsrit YPOBEHB H3Y4YeHHUSA HH(POPMATHAKH PEKOMEHIyeTCs
AL TEXHOJIOTHYECKOTO npodms, OPHEHTHPOBAHHOTO Ha HHKEHEPHYIO
¥ MHQOPMAIMOHHYIO chepbl AesSTeNbHOCTH. YTIy6éHHbI YPOBECHb H3y4EHHS HH(POPMATHKH
obecrieunBaer: IIOATOTOBKY oOy4arommxcs, OPHEHTHPOBAHHBIX
Ha CHENUATBHOCTH B 00/1aCTH HH)OPMAIMOHHBIX TEXHOJOTHI U HHKEHEPHBIE CICIHANbHOCTH,
ydacTtue B IPOEKTHOM U HCCIIEJ0BATENBCKOM [eSTEIHOCTH, CBSI3aHHOM
C COBpEMECHHBIMHU HANPABICHHAMHA OTPACIH HHAOPMAIHOHHO-KOMMYHHKAIMOHHBIX TEXHOIOT A,
HOATOTOBKY K Yy4YacTHIO B ONHMMIIMagax M ciade EJMHOTO rocyaapcrBeHHOro s5K3aMeHa IIO
UH(pOpMaTHKe. ’

9.5.11. TlocnenoBaTeNEHOCTE H3YIEHHS TEM B Ipeenax OJHOrO roja OOy4YeHUs MOKET
OBITB H3MEHEHA 10 YCMOTPSHMIO YUHTENIs IPH [OATOTOBKE paboueil mporpammsr
U IOYPOYHOI0 IIAaHKPOBAHHS.

9.5.12. Obmee umcnO 9acoB, PEKOMEHIOBAHHBIX LIS u3ydenus uHbopmaTtuku - 272
gaca: B 10 xmacce — 136 gacoB (4 waca B Henemo), B 11 xmacce — 136 gacos (4 vaca
B HEJIEITIO).

9.6.Conepixanne obyuenns B 10 knacce.

9.6.1. Llndposas rpaMmoTHOCTS.

TpeboBanns TexHuKH G6E30MACHOCTH M THIHEHLI npu paboTe ¢ KOMIIBIOTEPAMH
H IpYTHMH KOMIIOHEHTaMH HH(POBOTO OKPYIKEHHS.

IIpuHIpIBl PaGOTHI KOMIIBIOTEPOB ¥ KOMITBIOTEPHBIX CHCTEM. Apxurextypa ¢on
Heiimana. I'apeapdckas  apxumexmypa. ABTOMATHYECKOE  BBIIOIHEHHE IIPOTrpaMMBI
nporeccopom. OnepaTvBHas, MOCTOAHHAS W JOATOBpeMEHHas NamsTs. OOMEH NaHHEBIMH
¢ momompro muH. KoHTpoiuieps! BHEMHUX yeTpoicTs. [Ipsamoit JOCTYII K TaMSITH.

OCHOBHBIC ~TECHNCHIHMH pPa3sBUTHS KOMITBIOTEPHBIX TEXHOJIOIHIA. [TapamtensHble
BeMHCIeHHs.  MHorompoueccoprbie  cucTeMbl.  CyNepKOMITBIOTEEL Pacnipenenénnsie
BEIMHCIHTCIbHBIC CHCTEMBI H 00paboTka Gonmbumx nanHbX. MoOuIbHbIe nH(pOBLIE YCTPOICTBA
H HX PpOIb B KOMMyHHKAlHMAX. BcTpoenHsle KOMMBIOTepsl. MEKpPOKOHTPOILIEDEL.
PoGorusnpopanusie mponssozcTsa. A

[Iporpammuoe  ofecreuerue KOMITBIOTEPOB M KOMIIBIOTEPHBIX CHCTEM. BHJEI
IPOrpaMMHOr0o obecredeHHs ¥ MX HasHadeHHe. OCOGEHHOCTH MPOrPAMMHOTO OGECTIeYeHHs
MOOWIBHBEIX  yerpoiicrs. [lapamtensroe nporpaMMupoBanue. CHCTEMHOE MpOrpamMMHOe
obecrieyenne. OnepalMOHHBIE CHCTEMBL Y THIHTEL [paiisepsl ycrpoiicts. MucTamsmus u
JCHHCTAIUIALES IPOrPAMMHOTO 0becreyeHus!.

QaiinoBele  cucTeMbl.  [IDHHIMIEI  pasMeIleHHS ©  HMEHOBAHHS (aiinos
B I0/rOBpeMeHHOH namsty. [I1abmoms! it onucanus rpymn ¢aitos.

3axoHozarenscTBo Poccmitckoif Menepamuu B 067aCcTH NPOrPaMMHOTO OGECTICYEHHS,
JInnensuposanue nporpaMmHOro obecrieyeHus u IE(POBBIX pecypcoB. IlponpuerapHoe u
cBoboHOE IIPOrpaMMHOE obecrnieuenue. Kommepueckoe
M HEKOMMEPHECKOE HCIONIb30BaHHE MPOrPAMMHOTO OOECICYeHHs M LHU(POBEIX PECYPCOB.
OTBeTCTBEHHOCTB,  yCTaHABIMBaeMas  3aKOHOJATENHCTBOM  Poccuiickoif @enepanuu
3a HENPAaBOMEPHOE HCIOIB30BAHKE IPOrPAMMHOI0 OOecTieYeH s U H(pPOBEIX PECypPCOB.

IIprHIAnE MoCTpOEHHS W anmapaTHble KOMIOHEHTE! KOMIBIOTEPHBIX ceTell. CeTeBble



nporokoisl. Cers Murepuer. Anpecanus B cetn Uureprert. Ilporokomns creka TCP/IP. Cucrema
JIOMEHHBIX HMEH,

Pasneneame IP-cetw Ha momceTH ¢ MOMOmBIO MacoK mojcered. CereBoe
aJMUHHCTpHpOBaHue. IlonydeHde NaHHBIX O CETEBBIX HACTPOiikax KommbioTepa. IIpoBepka
HaJIMYHS CBA3H C y31I0M ceTH. OnpesienieHne MapuipyTa IBUKEHHUS [TaKETOB.

Buner nestensroctn B cetn Wnteprer. Cepsucsi MmTeprera. 'eomH(bOpManuoHHbe
CHCTEMBI. ['€0NI0KaunOHHBIE CEPBHCHI PEalbHOr0 BPEMEHH (HANpPHMEp, JOKAUHS MOGHILHBIX
TeNe)OHOB,  ONpENENEHHE  3arpy)XKEHHOCTH  ABTOMArHCTpaneif), — HHTEpHET-TOPIOBIS,
OponupoBanue OGUIETOB U FOCTHHHII.

I'ocynapcTBeHHbIE 51EKTPOHHBIEC CepPBUCHI U ycuyri. ColHanbHBIE CeTH — OPraHH3AIAs
KOJUIEKTHBHOTO B3aUMOJCHCTBYS M 0OMeHa JaHHbIMH. CeTeBOH JTHKeT: IpaBHja HOBEJCHHS B
kuOepnpocTpanctBe. [IpoGrema MOMIMHHOCTH —mMONy4eHHOH mE(OpMamud. OTKpBITHIS
0bpa3oBareIbHbIE PECYPCEL.

TexHoreHHele ¥  OKOHOMHMYECKHE YIpO3bl, CBA3aHHBIE C  HCIOIB30BAHUEM
MH(OPMAIHOHHO-KOMMYHHKAITHOHHBIX TeXHOJIOr i, Ob1Iue Mpo6aeME! 3aIMTE HEQOPMALIAN |
uH(GOPMaAHOHHOM GesomacHOCTH. Cpencrra 3aIIUTHI uHGOpManuu
B KOMIBIOTEPAX, KOMIBIOTEPHBIX CETAX M aBTOMATH3HPOBAHHBIX HH(MOPMAIMOHHEIX CHCTEMAX.
IIpaBoBoe obecneuenue HHGOPMANHOHHOH Ge30NACHOCTH. Onexmponnas yugpoeas noonuce,
cepmupuyuposanHsLe caiimol u OOKYMeHMbL.

IIpenoTBpamenne HECAHKIHOHHPOBAHHOTO J0CTyna K JHYHON KOH(QHICHUIHAILHON
HH(QOpMAlMK, XpaHsmeiics Ha IEpPCOHAIBHOM KOMIBIOTEpE, MOGHIBHBIX YCTpo#cTBax.
Bpeznorocroe nporpammuoe obecmedenne u crmocoGsl GOpEGEI ¢ HEM. AHTHBHPYCHEIE
nporpamMmbl. Oprarusamus JIMYHOTO apXuBa HHpopMaruy. Pesepsroe komuposanwe. [laponsHas
3alluTa apXuBa.

[ludposarne nannex. CuvMMeTpUYHbIe ¥ HecuMMeTpruHble mH(PEL. [IIHdps! IIPOCTOi
samenbl. [lTudp Ieszaps. Mudp Buxenepa. Anropury muppopanus RSA. Cmezanozpagus.

9.6.2. TeopeTnueckne OCHOBEI HHPOPMATHKH.

Vnpopmauns, nanusie u 3Hanms. MadopManmonrEle mpomeccs! B IPHpO/E, TEXHUKE H
obmecTse.

HenpepbiBHEIe U TUCKpeTHBIC BETHUYMHL! H CHTHANEL HeoOXOMMMOCTD AHCKPETH3ALMH
uabopMaInwy, NpelHa3HAaYeHHOH  UIAI  XpaHeHHs, nepenayn U obpaboTiu
B U (POBBIX CHCTEMAX.

JlBomuHOe KoxupoBaHHe. PaBHOMEpHBIE M HepaBHOMEpPHBIE KOMBL J[eKOAMpOBAHNE
COOOIIEHNH, 3alMCAHHBIX C MOMOIIBIO HEPABHOMEDPHBIX KOIOB. YcioBue MamHo. ITocTpoenue
OJTHO3HAYHO JIEKOIUPYEMBIX KOJIOB c TIOMOIIBIO nepesa.
I'pag An.A. Maprosa. Epaans: u3mepeHns Konmdectsa uadopMarmy. AnpaBuTHE TOIX0 K
OIICHKE KOJIMYECTBA HH(OPMAITHH.,

Cucrembl cumcnenus. Pa3sépHyTas 3amuch IENBIX M IPOGHBIX YHCEN B MO3HITHOHHOM
cucreMe cuucieHHs. CBOMCTBA IMO3MIMOHHON 3aIMCH YHCIA: KOJMYECTBO HH(pP B 3aIIHCH,
NpASHAK JCTMMOCTH YHCJAa Ha OCHOBAHHWE CHCTEMBI CUHCIICHHS. ANITOPHTM II€PEBOJIA LETOTO
YHCIIa U3 P-HYHOH CHCTEMBI CYMCIIEHHS B IECATHYHYIO. AJITOPUTM MepeBOJIa KOHEIHOM P-HaHOMH
IpoOH B NeCATHYHYIO. AITOPHTM NEPEBOa LEOTO YHCIA H3 JAECATHYHON CHCTEMBI CIUCIICHNA B
P-manyro. IlepeBon xoHEeWHOH aeCATHYHOMN npobu B P-muHylo. JlBomuHas, BOCLMEpHYHAs H
IIECTHAATEPHYHAs CHCTEMBl CUMCIICHHS, CBA3h MEXKIy HHMH. AprdMeTHYecKue Onepanyy B
MO3UIHOHHBIX CHCTEMAaxX CYHCICHHA. TpouyHas YpasHOBCULEHHAS CUCMEMA CHUCTEHUS.
Heouuno-oecamuynan cucmema cuucienus.

Komapopanne TtexcroB. Kommposka ASCIL. OpaoGaiithbie komuposku. Cranmapt
UNICODE. Komuposka UTF-8. Omnpenenenme HHGOPMAIHOHHOTO 06BEMA TEKCTOBBIX
COODIIIEeHHH.

Komuposanue usobpaxennit. Onenka HHGOPMAHOHEOr0 00BEMA rpahUUecKuX TaHHBIX
IIpA 3aJIaHHBIX PaspelleHud W rinyOuHe KoaupoBaHMA IBeTa. L[BeToBhle Moxenu. BekropHoe
xonuposanue. Popmarsl rpaduyeckux daiinos. TpéxmepHas rpaduka. OpakransHas rpaduka.



Komuposanue 3Byka. Ouenka wH)OpMAanMOHHOTO 00BEMA 3BYKOBBIX JJaHHBIX
TIpY 3a/IaHHBIX YaCTOTE IMCKPETH3ALNH B Pa3pAIHOCTH KOTUPOBAHHS,

Axrebpa noruxu. IloHsTHe BbICKa3bIBaHUS. BricKasbBaTeTbHbIE (opmEl (IpeaUKaTEI).
KBanTops! cymecTsosanms 1 BceoBIHOCTH.

Jlorugeckue omepamwu. TaGnuusl weTHHHOCTH. JlorHueckue BeIpaKeHus. Jlormueckue
TOX/ECTBA. JIOKA3aTeNbCTBO JIOTHYECKHX TOXIECTB C IOMOMIBIO TAG/IHL HCTHHHOCTHL
Jlormaeckue ornepauny 1 onepariy Haj MHOKECTBAMIL.

3aKoHEI anreOpE! JOrHKH. DKBHBAIEHTHEIE NpeoOpasoBaHusA JIOTHYECKHX BBIPAKEHHIA.
Jlormyeckue ypaBHeHUs B CHCTEMBI ypaBHEHHI.

Jlormyeckue hyHKumA. 3aBHCHMOCTD KOMMYECTBA BOIMOYKHBIX JTOFHIESCKHX dyHKIHMH OT
KOmu4ecTBa apryMeHToB. IToisle cHeTeMBI Torndeckinx (yHKIHH.

Kanonwgeckne ¢opmsr normgeckux BoIpakeHHH. COBEpIIEHHBIE U3BLIOHKTHBHBIE
¥ KOHBIOHKTHBHBIE HOPMaJIbHEIE (POPMEI, AITOPHTMBL HX TIOCTPOCHHS [0 TA6/THIIE HCTHHHOCTH.

Jlorugeckue 3JeMEHTH B cocTaBe kommpioTepa. Tpurrep. Cymmarop. Muoropaspsiassiii
cymmarop. IlocTpoeHHe cxem Ha IJIOTHYECKHX 3MEMEHTAX 110 3aJlaHHOMY JIOTHYECKOMY
BEIDKCHMIO. 3alMCh JIOTHYECKOTO BBHIPAKEHHS TI0 JIOTHYECKON CXeMe. Muxpocxemor u
MeXHON02UsA UX NPOU3BOOCEA.

IlpencTaBnenne uensx umcen B mamsaTH KomnbioTepa. OrpaHHYeHHOCTH JHANa30Ha
“HCEIT IIPH OrpaHAYEHHH KOJIMYeCTBa pa3panos. [lepenonuenue pa3pajHO¥ ceTkH. be3sHakoBble
¥ 3HAKOBBIE IaHHBIC. 3HAKOBEIN GHT. [{BOMYHEIH IOIIOHUTE ILHEIH KO OTPHIATENbLHBIX YHCE]L.

Iloburosrte normueckue omepamum. Jlormueckuii, apu(pMeTHYeCKHH ¥ IHKIHYECKHH
casury. [Ilndposanue ¢ momMomso moGHTOBOH onepanuu «uckmogaromee U ».

IIpencrasnenne BemecTBeHHBIX wHCenl B NAMSTH KOMITbIOTEPA. 3Havam@as 4YacTh
H TNOpanox wmcna. JlpamasoH 3HAYeHWiT BeINECTBEHHBIX WYHCEL. IIpobnemsr xpanenus
BCIICCTBCHHBIX YHCEN, CBS3aHHEIE C OrPAaHWYEHHEM KOJMYECTBA paspsioB. Brmommenwe
OTEPAIMi C BEMECTBeHHbIMH YHCIAMH, HAKOILUICHHE OIIMGOK TIPH BEIYHCICHHSIX.

9.6.3. ANTOpHTMBI X IPOrpPaMMHPOBAHHE.

Onpezenenne BO3MOKHBEIX pesynbTaToB paGoThI NPOCTEHINMX aJIrOPUTMOB YIIPaBICHHA
HCHOMHATEIAME M BHIYHCIATENBHBIX anropuTMOB. OlpeieneHHe HCXOJHBIX JAHHBIX, pu
KOTOPBIX lITOPUTM MOXET 1aTh TpeOyeMBbli pe3yIbTar.

OtTanbl pemenus 3a1ad Ha KOMITBIOTEDE. UncTpymenTanbHEe CpescTBa: TpaHCIATOP,
OTNanuuK, npodumapoBmuk. Kommmisuus u wmHTepnperamus nporpamMM. Bupryansube
MAalIHHEL

Unterpuposannas cpema paspaGorku. MeTos OTnazku mnporpamm. HMcemoms3oBanue
TPAaCCHPOBOYHBIX Tabmuu. OTmanounsni Bemoj. [lomaroBoe BEINOIHEHHE nporpammel. Touku
ocTaHoBa. IIpocMOTp 3HaYeHHI TEpeMEHHBIX.

Aspik mporpammupoBanus (Python, Java, C4+, C#). Tunel DaHHBIX: HENOYHCICHHEIE,
BELICCTBCHHEIC, CHMBOJIBHEIR, JIorHyeckue. Bersnenns. Cloxmble ycioBys. [{uxsl ¢ ycmoBueM.
[{ukisr mo mepemennoit. BaanmosamensemMocTs PA3IMYHBIX BH/IOB UKJIOB. VIHBApHAHT LHKIIA.
Cocrasnenne nukiia ¢ HCnoap30BaHHEM 3apaHee OIpeleT€HHOr0 HHBAPHAHTA ITHKJIA.

Hoxymentupopanue nporpamm. Ucnons3osanie KomMmeHTapueB. [loaroToska onucanus
[IPOrpaMMBl B HHCTPYKIMHX JJIS [I0JIH30BATEJIS.

AJTOpHT™MBL 06paGOTKH HATYpANBLHBIX UHCEN, 3AMHCAHHEIX B HNO3HIMOHHBIX CHCTEMAX
CYHCIICHHS: pa3OHeHHMe 3alMcH YHCoa HA OTEIbHBIC WA(pPEL, HAXOXKIEHAE CYMMBI H
TIPOM3BEICHUA UG, HAXOKIEHHE MaKCUMATBEHOM (MMHEMAaNBEHON) OU(PEL.

Haxox/eHne BceX IPOCTEIX YHCEN B 3aJaHHOM IHANA30HE. [IpencraBnenne gmcna
B BHJIe HA0OPA IIPOCTBIX COMHOKHTENEH. ANTOPHTM GBICTPOTO BO3BEIEHHS B CTEIEHS,

O6paboTka HaHHbBIX, XPAHAIMXCS B Gaiinax. TexcroBble u gBoMdHBIE daitnsl. Daiinosse
nepeMeHHble ((aitiossie ykaszarenu). Utenue u3 ¢aiira. 3amnucs B taii.

Pas6uenne 3anaun va noxsaxawu. [Toamporpammer (mponenyps! 1 pynkimE). Pexypcus.
Pexypcusnbie o6wexts! ((ppaxtansr). PexypcusHble npouenypsl u Qysknuu. Mcrnons3oBanne
CTEKa JUI OpPraHU3alliH PEeKYPCHBHBIX BEI30BOB.



WUcnone3oBanue crangapTHON GHOIHOTEKH s3bIKA nporpammupoBanus. [logkmouenne
OMONMHOTEK MOINPOrpamMM CTOPOHHHX IIPOH3BOIUTEEH. MonynbHbI TPHHIAN TTOCTPOSHUS
IPOrpamMM.

Yucnennsie Merozel. TouHoe ¥ MpHOMDKERHOE pemenus 3a1aun. YHCIIeHHER METOJBI
PCIICHHS yYpaBHEHHH: METOJ Tepedopa, METOJ IOJOBHHHOTO JETCHUS. [Tpubnmxénnoe
BRIYHCIICHHE JUTHH KPHBBIX. Bhruncienne miomanei Guryp ¢ moMOIIBIO YHCIEHHBIX METOIOB
(MeTon mpsMOyToNBEHUKOB, MeTo Tpanemnuil). TTonck MakcumMyma (MuHEMYMa) GYHKIHEE OZHON
NIEPEMEHHOM METOOM IIOJIOBUHHOIO JIETeHHS.

OGpaGoTka CHMBOTBHBIX NaHHBIX. BeTpoeHHbIe DyRKIAN A3bKa IPOrpaMMHUPOBaHUA IS
00paboTKH CHMBOJNBHBIX CIPOK. AJITOPHTMBEI OGPaGOTKH CHMBONBHEIX CTPOK: IOACYET
KONIMYCCTBA IOSBICHUH CHMBONA B CTPOKe, pa3OHEHHE CTPOKH Ha CJIOBa IO IIPOGETHHBIM
CHMBOJIaM, TIOHCK TOJCTPOKM BHYTPH [aHHOM CTPOKH, 3aMEHA HaieHHOM NOJICTPOKH Ha
APYryio CTpoKy. I'eHepauus Bcex 0B B HEKOTOPOM aidasuTe, YIOBJIETBOPSIOIMIX 3aJaHHBEIM
orpaxiyeHusM. [IpeoGpasosanie uncia B CHMBOIBHYIO CTPOKY M 0GPATHO.

MaccuBsr ¥ mocnenoBatenbHOCTH WHMceN. BhlumcieRHMe 0GOGIMEHHEIX XapaKTepHCTHK
S/ICMCHTOB MaccuBa HMIIM 9HCIIOBOH IOCIENOBATENBHOCTH (CYMMSI, IIPOM3BENCHHS, CPEIHErO
apU(METHYECKOT0, MHHUMAIBHOTO M MAKCHMANHHOIO 37€MEHTOB, KOJIHYECTBA 3IIEMEHTOB,
YAOBICTBOPSAOIMHKX 3aJAHHOMY YCIOBHIO). JIMHEHHBIM TOKCK 3aMaHHOrO 3HAYeHHUS B MACCHBE.

Copruposka ogHOMepHOro MaccuBa. [IpocTble METOIBI COPTHPOBKH (METOJ] IIy3bIPhKa,
METOZI BBIOOPA, COPTHPOBKA BCTaBKaMu). COPTHPOBKA CITHAHHEM. BeicTpas copTupoBKa MaccuBa
(asroput™ QuickSort). JIBOMYHEL TOHCK B OTCOPTHPOBAHHOM MACCHBE.

JBymepHble MaccHBEI (MaTpHUIEI). ANTOPHTMSI 00paboTKH BYMEpHBLIX MAaCCHBOB:
SAlOHCHUE NIBYMEPHOTO YHCIOBOIO MacCHBa IO 3alaHHBIM NpaBHNIAM, IIOMCK 3J€MEHTA
B IBYMEPHOM MaCCHBE, BEIHC/ICHHE MAKCHMyMa (MHHMMYMa) H CYMMBI 9]€MEHTOB JIBYMEPHOTO
MaccHBa, NEPECTaHOBKA CTPOK W CTOJIOIIOB JBYMEPHOIO MAacCHBA.

PaspaGomka npozpamm Ons pewenus npocmwix 3adau ananusa Oanuvix (ovucmra
OaHHbIX, KNACCUPUKAYUA, AHATU3 OMKNOHEHUT).

9.6.4. rdopManuoHHble TEXHOIOTHH.

TexcroBsrii npomeccop. PenakTuposanue u hopMariHpoBanye. ITposepka opdorpadun u
rpaMMarukd. CpefcTBa IIOMCKAa M aBTO3aMEHBI B TEKCTOBOM nponeccope. Mcnons3osanue
cTunel. CTpyKTypHpOBaHHBIE TEKCTOBBIE HOKYMEHTH. CHOCKH, ornapieHHe. KolleKTHBHAas
pabora C JOKYMEHTAMH. MHCTpyMeHTEI PELIEH3UPOBAHUA
B TEKCTOBBIX mpomneccopax. OOnaunble cepBHCEL JlenoBas mepenmcka. Pedepar. Ilpasmia
IHUTHPOBAHMA HCTOYHHKOB H OopmieHnus Gubmuorpaduyeckux ccsuiok. OhopMieHue crucka
JIATEPATYPEHL. Cmanoapmoi bubnuozpagpuuecrux onucanui. 3HaKOMCTBO
C  KOMIBIOTEPHOH  BEPCTKOH  Tekcra. TeXHHYeckHe  CpeICTBA  BBOJA  TEKCTA.
CrenunamisuposaHmble CpeacTBa peTaKTHPOBAHHS MATEMATHIECKHX TEKCTOB.

AHamu3  fanEBIX.  OCHOBHBIE 3aMadd  aHATM3a  JAHHBIX: IIPOTHO3HpPOBaHUE,
KIacCH(HUKauus, KIACTEpH3alys, aHATH3 OTKIOHeHHH. [10CIe0BaTEIbHOCTE pEINECHHA 3a7a4y
aHAJIM3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYMCTKA U OEHKA KAYeCTBA JAHHBIX, BEIOOp W/Hu
TNOCTPOCHHE MOJE/H, TNpeoOpasoBaHHe [AHHBIX, BH3YANTH3ALMA NAHHEIX, HHTepIpEeTAlHs
pe3yIbTaTOB. [Iporpammusie CpelcTBa H HHTEPHET-CEPBHCEI
A 00paboTKM M IpencTaBleHHs JaHHBIX. Bojbmme papHsle. Mammemoe obyuenue,
Humennexmyanonoisi ananus danmwix.

AHaNH3 JaHHBIX C IIOMOIIBIO 3IEKTPOHHBIX TabNML. Beramcienue CYMMBI, CpEIHEro
apu(METHIECKOT0, HAUOOIBIIEro (HaMMeHBIIEro) 3HAa4YeHWs JWana3’oHa. BEMYHECICHHE
KO9()unmenTa KOppeisiuy ABYX pANOB JAHHBIX. [locTpoenne cronbyarhix, THHEHYATHIX M
KpyroBbiX muarpamm. [Toctpoenne rpaduxos dyrxumii. ITog6op munnm Tperaa, pellleHHe 3a1a4
IPOTHO3MPOBAHMSL.

YucrienHoe pelneHue ypaBHEHHH ¢ ITOMOIIBIO noxbopa napamerpa. OnTUMHU3aNHEs KakK
TIOHCK HAWTyYIIero pEUICHHA B 3aJaHHBIX ycnoBHAX. lleneBas (yHKIMS, OrpaHHYEHHS.
Jloxanbuble u rnoGanbHEN MHAHEMYMBI TeneBoi (GYHKUHH. PelleHme 3amad ONTHMH3ALHE C



TIOMOIIBIO 3JIEKTPOHHBIX TAOIIHIL.

9.7. Conepxanue obyuenus B 11 knacce.

9.7.1. Teoperuyeckue 0OCHOBE HHBOPMATHKH. °

Teoperndeckne moaxoasl K ONEHKE KOJIHYECTBA uHpopmanuu. 3aKOH ANTUTHBHOCTH
uapopmarmn. Dopmyna Xapriu. UHbOpMAaNys i BeposSTHOCTS. @opmyna [llenrona.

AJITOPUTMEI CaThs JaHHBIX. Anroput™ RLE. Asropurv Xapdmana. Anropurm LZW.
AITODHTMBI CXKAaTH NAHHBIX C IIOTEPSMH. YMeHbIICHHE IIyOMHBI KOJMPOBAHHS I[BETA.
OcHosHble ujien anroput™oB cxarus JPEG, MP3.

Ckopocts nepeaadu JaHHBIX. 3aBHCEMOCTH BPEMECHH nepejaqu
0T uHDOPMANMOHHOrO 00bEMA MNAHHBIX | XapaKTepUCTHK KaHana CBA3H. [IpuumHBI
BOHMKHOBCHHMs ONIMOOK MpH Iepefade JaHHbIX. KOXBL, MO3BOIIOMME o0HapyXHBaTh
M HCNPaBIATh OMMOKH, BO3HMKAIOIWE NP Tepeade MaHHBX. PaccTostHme XOMMEHTA.
Komuposanue ¢ noBTopeHueM 6uToB. Koaer XaMMunra.

Cucrembl. KommoHeHTs! cucteMbl B WX B3amMojeiicTBHe. CHCTEMHEI abdexr.
VYnpasnenne Kak HH(GOPMaHOHHBIHA npouecc. O6parHasi CBA3E.

Monema u  MozemupoBanume. Llens MOJIeTHPOBaHMsA.  AJICKBaTHOCTE  MOJIEIH
MOJIeTHpyeMOMY OOBEKTY MM MpONecCy, NEIH MoAeTupoBanus. dopMatu3arms IIPHKJIaTHBIX
3a/ay.

Ilpencrasnenne pesynbTaToB MoOJENHPOBAHHS B BHIE, yHOOHOM /I BOCHPHATHS
gesnoBexoM. I'paduyeckoe npencTapiienne JaHHBIX (CXeMbl, TabIIHIIb, rpadukn).

I'padper. OcroBrble noHsTHA. Buasr rpados. Omnucanme rpadoB ¢ IMOMOMIBIO MATpHUIL
CMEXKHOCTH, BECOBBIX MATDHII, CIHCKOB CMEXHOCTH. PelieHHe aiTOPHTMHYECKHX 3a7ad,
CBA3AHHBIX C aHATH30M rpaoB (IOCTPOEHHE ONTHMATLHOTO IIYTH MEXIy BepImHHAMHU rpada,
OTPE/ICTICHHE  KOIMYCCTBA PAsNMYHBIX IyTell MEXIy BEpPUIMHAME OpHEHTHPOBAHHOIO
AMHEKIIAYECKOro rpada).

Jlepesbs. Bunaproe nepeso. lepesns morcka. Crioco6sr 06xona Jepesa. [Ipencraenenue
apu(pMeTHIeCKuX BEIpAXEHHH B BHIE Aepesa. JIACKpETHBIE MIPHI JBYX HIPOKOB C IOJIHOM
undopmanueit. IToctpoenne nepepa nepebopa BApHAHTOB, ONMCAHHE CTPATErHH HIPHL B
Tabnu4HOM (opMe. BEIMrpHINIEEIE H TPOUTPLIIHbIE TO3HITHH, Bemrpsinssie crpateruu.

CpemctBa  HCKYCCTBEHHOrO  HHTEIUIEKTA. CepBuChl ~ MalIMHHOrO  mepeBoja
M pacrnosHaBaHWsi YCTHOH peud. KormuTuBHBle cepBhCH. WneHTHdHKAmms ©  moMCK
u300paxenni, pacrosHasarue mur. CamMooGyYarOmEecs CHCTEMEL. HckyccTBeHHEBIM HHTENINEKT
B KOMITBIOTEPHBIX Hrpax. Mcrnonp3oBanue METOIOB MCKYCCTBEHHONO HHTEIEKTa B 00y4Jaromux
cucTeMax. Mcnonb3oBaHme METONOB HCKYCCTBEHHOTO HHTEIEKTA B pobororexuuke. MuTepHeT
BeIei. ITepcrieKTHBE pasBHTHS KOMIIBIOTEPHEIX HHTEILIEKTYATbHEIX CHCTEM. Heiiponusie cern.

9.7.2. ANropuTM™MEI B IPOrpaMMHpPOBaHHE.

Dopmanu3amys MOHATHS alropuTMa. Maimea Teropunra xak yHEBepcambHas MOJIENIb
BeramcneHui. Tesuc Yépua—Trropunra. Mawuna Ilocma. Hopmanvusie anzopugmer Mapxosa.
Anzopummuuecku  nepaspewumvie  3adauu.  3adaua  ocmanosa. Hegosmoorcnocmy
asmomamu4eckou OmiaoKku nPo2pamm.

Onenka CIOXHOCTH BEIMHCTEHHH. Bpems paboTel ¥ 00BEM HCIONB3yeMOH MaMsTH, HX
SaBHCHMOCTb OT pa3Mepa MCXONHBIX JaHHBIX. ‘ONEHKA aCHMITOTHYECKOH CIIOKHOCTH
QIrOPATMOB. AIITOPHTMEI IIOJMHOMHATLHOR CII0KHOCTH. Ilepeboprsie anroput™msl. IIpaMeps
PasUYHBIX aNrOPATMOB PEIICHHS O/(HOM 3a/1a9H, KOTOPBIE HMEIOT PA3IHIHYFO CI0KHOCTS.

[Touck mpocTsIX umcen B 3amaHHOM jMAmasoHe C TIOMOIIBI0 AITOPATMA (PEIIETO
Oparochenay. '

MHoropaspsiHbIe Lelble YnCTa, 3a1a49H [THHHO#M apudMeTHKHY,

CroBapu (accouuaTMBHEIE MacCHBEL oroOpaxkenus). Xom-tabmuusl. IlocTpoenue
an(haBHTHO-4aCTOTHOTO CIOBAPS IS 3aJaHHOTO TEKCTa.

Ananus  mexcma wa ecmecmeennom asvike. Buwidenenue nocnedosamenvrocmei
no wabnony. Pezynapuwre svipasicenus. Yacmommwiii ananus.

Crexn. AHanu3 NpaBHITEHOCTH CKOGOYHOrO BhIpaKEHHs. BrraucaeHme apu(MeTHIecKOro



BBIPKCHHA, 3alIHCAHHOr0 B NOCTHHKCHOM (popMe.

Ouepenn. Vicnionms30Banne ouepean st BpeMEHHOTO XPpaHEHHA JTaHHBIX.

Cesnsnvie cnucku. Peanusayus cmexa u 04epedu ¢ NOMOUBIO CEAZHBIX CHUCKOB.

Aunroputmel Ha rpadax. ITocTpoenne MHHEMATEHOrO OCTOBHOLO JIepeBa B3BEIIEHHOI'O
CBASHOTO HEOPHEHTHpPOBaHHOrO rpapa. O6xod zpaga e enybuny. O6xod epagha 6 wupuny.
KormagecTso pasmuambix myTedt Mexay BepuHamMu OPHEHTHPOBAHHOI'O AlMKIMYECKOro rpada.
Anroput™ JlelKeTpsl. Anzopumm @noiida—Yopuania.

Hepesrs. Peamnsanus qepesa ¢ MOMOIIBIO CChITOYHBIX CTPYKTYp. J[BouuHEIe (6HHAPHEIE)
Aepepbs. Tloctpoerne nepesa s 3anammoro apudmerwueckoro BEIpaXKeHHs. PexypcusHEle
ITOpHTMBI 00X0/1a iepeBa. Mcmommb30Banue cTeka B ouepey 1 06xoa nepesa.

JliHamMuyeckoe NpOrpaMMHpOBaHHE KaK METOX peIICHHs 3ala4 C COXpaHEHHEM
TPOMEKYTOYHBIX ~ pE3yNbTaToOB. 3aja4yd, peliaeMble C [OMOINBIO  JIHHAMUYECKOTo
TPOTPaMMHPOBAHHA: BBIYACIEHHE PEKYPCHBHBIX (YHKIMH, MOACYET KOIMYECTBA BAPHAHTOB,
3a7a9d ONTHMH3AINH.

Ilonstae 06 06BEKTHO-OpHERTHPOBAHHOM nporpaMMupoBaHud. OOBEKTEI M KJIACCHL
CsoiicTBa 1 METOIEI 0OBEKTOB. O6BeKTHO-OpHERTHPOBAHHbIH AHAIHS. Paszpabotka nporpamm ma
OCHOBE 00BEKTHO-OPHEHTHPOBAHHOI'O IIOAX0/1a. WBKancynanms, Hacie[oBaHHe, TOTAMOPHH3M.

Cpensl GbICTpOl paspaGoTku Hporpamm. IIpoexTHpoBanne mHTEpdeiica MOTE30BaTE.
Hcrons30BaHue roTOBBIX YIIPaBISIEMEIX 31EMEHTOR JULS TIOCTPOEHHA HHTepdeiica.

O630p s38IKOB nporpammupoBarus. IlomaTHE O napajgurMax IporpaMMHpPOBAHHS.
H3yuenue émopoeo asvixa npozpammuposanus.

9.7.3. UHpOpMaHOHHEIE TEXHOIOIHH

OTanbl  KOMIBIOTEPHO-MATEMaTHYECKOTO MOJCTHPOBAaHMA: IOCTAHOBKA  3aJauM,
pa3paboTka MOZIEIH, TECTHPOBAHHE MOJIEIH, KOMITBIOTEPHEIH 3KCIIEPUMEHT, aHAIH3 PE3YILTATOB
MOJIETMPOBAHHSI. "

JluckpeTnsanus mnpE MaTeMaTHYecKOM MOZICITHPOBAHHM HETIPEPHIBHBIX IIPOIECCOB.
Mogemnposanue aBHKEHHS. MopnenupoBanre OHOTOrHUECKHX CHCTEM. Marematuueckue
MOICIH B OSKOHOMHKE. BerumCIHTeNbHEIE 3KCHEPEMEHTHI ¢ MOICISMI. Komnvromeproe
MOOenuposanue cucmem ynpasneHus.

O6paboTka pe3ynsTaToB SKcnepuMeHTa. MeTox HamMeHBIMX KBaapatoB. OmneHka
“HCIIOBBIX ITapaMETPOB MOZIEIMPYEMBIX 0OOBEKTOB | MporeccoB. BoccTanoBIeHIe 3aBHCAMOCTE!H
IO Pe3yIIbTaTaM SKCIIEPAMEHTA.

Beposaraoctaeie mozenn. Mertoms Momnre-Kapno. WmuranmonHoe MOJEITHPOBAHHE,
Cucrembl MaccoBoro o6cTyKHBaHMS.

Tabmmuusie (pensumonnsie) 6a3kl jammbX. TaGmuma — IPENCTABICHUE CBEICHU
06 omEoTHIHBIX 0OBexTax. [Tone, samuch. Kiou Tabmuupl. Pabota ¢ rorosoit 6a30if maHHLIX.
3anommenne 6a3sl ganHBIX. TloHCK, COPTHPOBKA ¥ (MIBTPANKs NaHHEIX. 3alIpOCHI Ha BEIGOPKY
AaHHBIX. 3aIPOCH ¢ TapaMeTpaMy. BerauciiseMble Mo B 3arpocax.

Mmuororabmaunsie 6a3bl gasHbBX. THIEL CBS3ei Mexay Ttabimnamu. Bremuwui xmod.
IlenoctrOCT Ga3b1 JaHHBIX. 3aPOCE! K MHOTOTA6THIHBIM 6a3am AaHHBIX. OCHOGHbIE NPUHYUNDL
Hopmanusayuu 6as Oannvrx. Aseik ynpaenenus dannvimu SOL. Cosdanue npOCmbIX 3aNPOCco8 Ha
azvike SOL na 6v160pky Oannwix us 00HOL mabnuyst.

Hepensayuonnwie 6azvr dannwix. IKcnepmuwle cucmeme.

Unreprer-npunoxenns. Ilonstue o CePBEPHOM H KIMEHTCKOM uacTsX caiira.
Texmonorus «wment — cepsep», e& MOCTOMHCTBA H HemocraTku. OcHOBBI si3eika HTML
¥ KackanHbX Tabsmn cruneit (CSS). Cuenapun Ha s36ike J avaScript. @opmsI Ha BeG-CTpaHHIIE.

Pasmemenue Be6-caiiToB. Vemyra xocturra. 3arpyska daitos Ha caiiT.

Beox m3o00pakenuii ¢ HCnombs30BanHeM PasIMYHBIX HH(POBBIX YCTPOHCTB (LH(POBBIX
(hoToanmapaTor ¥ MHKpOCKOIOB, BHIEOKaME, CKaHEPOB U JPYTHX ycTpoHcTB). I'paduyeckuii
pemakrop. Paspemenwe. Kanpuposamwe. Hcnpasienue nepcnekTuBel.  I'mcTorpamma.
Koppexmms yposre#, xoppeximst nsera. O6ecBeunBanme LBETHBIX M300pakeHuil. Peryms.
Pabora ¢ o6macTamu. OubTpsL.



Muorocnoitasie n306paxenns. TexcroBele cimonm. Macka cios. Kamamsr Coxpanenue
BbIICICHHOH oOmacth. [loaroroBka wwmocTpaumii s Beb-caiiToB. AHVMHDPOBaHHEIE
H300paKeHHUsI.

Bexropras rpapuka. IlpumuTusel. Usmenenue Nopsi/iKa 3J1eMeHTOB. BrIpaBHHBaHHE,
pactipenenenue. I'pynnuposka. Kpuebre. ®opmater BEeKTOPHBIX PHCYHKOB. Hcmons3oBanue
KOHTYPOB. BeKkTopusanus pacTpoBbIX H300paskeHuit.

IIpuHIAIIBI TOCTPOCHNS B peNaKTHPOBAHUS TPEXMEpHEIX Mogenelt. CeTounkle MOIeNH.
Matepuansl. Moaennposanie HCTOYHHKOB OCBEINCHMAL. Kamepel. AnnuTeBHBIE TeXHOIOrHH
(3D-npuntepsr). [Tonstie o BUPTYanbHOM PEaTbHOCTH | JOIOJIHEHHOH PeaEHOCTH.

9.8. Ilnanupyemble  pe3yIbTaTHI  OCBOECHHS nporpaMmMel  mo  HMH(pOpPMATHKE
(Yriay6aénnsiii ypoBens) Ha ypoBHe cpesero ofuiero obpasoBaHus.

9.8.1. JIN4HOCTHEIC PE3Y/IbTATHl OTPAXKAIOT TOTOBHOCTh M CIIOCOBHOCTS o0y4arommxcs
PYKOBOJCTBOBATECA ~ COPMHUPOBAHHOH  BHYTpeHHe# mMO3MIMel JWYHOCTH, CHCTEMON
[CHHOCTHBIX ~ OPHEHTAllWH, IO3UTHBHEIX BHYTPEHHHX yOEKICHHIA, COOTBETCTBYIOLIHX
TPaZMIIHOHHBIM LEHHOCTAM POCCHHCKOro OOINECTBa, pacIIupeHHe KU3HEHHOTO OMBITA M OIbITA
ACATCNILHOCTH B NPOLECCE pealH3alu¥ CPEACTBAMH Y4YeOHOTO IIPEAMETa OCHOBHBIX
HanpaBJIeHU# BOCITUTATEIBHOM A€ATETBHOCTH.

9.8.2. B pesysbrate n3ydenus HHEPOPMATHKH Ha YPOBHE cpezHero obmero obpazoBanus
y obyuaromerocs 6yxyT chopMEpOBaHEI CIIeAYIOIHE IMYHOCTHEIE PE3YIILTATHI:

1) rpaxknanckoro BocmuTaHus:

OCO3HaHHE CBOMX KOHCTHTYIMOHHBIX IIpaB M 00s3aHHOCTEH, yBaKeHHE 3aKOHA
¥ IpaBoNOpsAKa, COOMIOJICHHE OCHOBONONATAIIAX HOPM HH(OPMAHOHHOTO npasa
¥ HH(pOpManHOHHOM 6e30macHOCTH;

TOTOBHOCTE NIPOTHBOCTOATb HACOJTOTHH 3KCTPEMH3MA, HAIHOHATH3MA, KCEHO(BOOHH,
JHCKPUMUHAUMA 10 COUMATBHEIM, DEIHTHO3HBIM, PACOBBIM, HAUMOHATHHEIM NPH3HAKAM B
BUPTYaJIbHOM IIPOCTPAHCTBE;

2) nampuomuyeckoz2o 6ocnumanus:

HUCHHOCTHOC OTHOIIEHHE K HCTOPHYECKOMY HACIEAMIO, MOCTHIKEHHSM Poccum
B HayKe, HCKyCCTBE, TEXHONOTHAX, IOHAMAHWE 3HAYCHHS MHPOPMATHKM KaK HAyKH
B JKH3HU COBPEMEHHOTO 061IecTBa;

3) oyxosHo-Hpascmeennozo eocnumanus;

C(hOPMHUPOBAHHOCT HPABCTBEHHOIO CO3HAHMS, STHIECKOTO [IOBE/ICHHS,

CMOCOOHOCTD OLIEHHBATH CHTYALHIO H IIPHHAMATS OCO3HAHHBIE pelIeHHs, OPHEeHTHPYSICh
Ha MOpa/IbHO-HPAaBCTBCHHBIC HOPMbI i IEHHOCTH, B TOM 4HCIe B ceti MuTepHeT;

4) sacmemuuecrkozo 6ocnumanus;

SCTETHYCCKOE OTHOMEHHE K MHpY, BKIIOYAs ICTETHKY HAYYHOTO M TEXHHYECKOIrO
TBOPYECTBa;

CIOCOGHOCTE BOCIIPHHMMATH Pa3/IMYHEIE BHJIEI HCKYCCTBA, B TOM YHCIIE OCHOBAHHOTO Ha
HCTIONB30BAHAM HH(POPMAIHOHHBIX TEXHOIOTHIA;

3) Qusuueckozo éocnumanus:

COOPMHPOBAHHOCTE  37OPOBOTO M GE30MACHOrO obpasa JKH3HH, OTBETCTBEHHOTO
OTHOIICHHS K CBOEMY 310pPOBBIO, B TOM 9YHCIIE 3a CHYET COGIIONEHHUS TpeboBaHui Ge3omacHoH
SKCILTyaTaliH CPEACTB HHQOPMALMOHHEIX H KOMMYHHKAIMOHHBIX TEXHOOTHI;

6) mpyooeozo eéocnumanus;

TOTOBHOCTE K  aKTHBHOM  [€ATENBHOCTH  TEXHOJNOIHYECKOH M  COMMATbHOMN
HAlpaB/ICHHOCTH, CIIOCOOHOCTh HHHIMMPOBATH, IJIAHUPOBATH M CAMOCTOSTEHHO BBIIOMHATE
TaKyio JesSTeIbHOCTE;

HHTEpeC K chepam MpodecCHOHATBHON NESTeNLHOCTH, CBA3AHHEIM C HH(QOPMATHKOMH,
[pOrpaMMHPOBaHHEM H HH()OPMAIMOHHBLIMU TEXHOJIOTHAMH, OCHOBAHHBIMH HA NOCTHIKECHHSX
HayKd MH(DOPMATHKH M Hay4HO-TEXHHYECKOTO IpOrpecca, YMEHHE COBEpINaTh OCO3HAHHIA
BEIOOp Oyaymeit npodeccun 1 peamTu3oBBIBaT: COGCTBEHHEBIE KHU3HEHHLIE TIJTaHBL,

FOTOBHOCTE M CIOCOOHOCTE K 00pa3soBaHMIO H caM00GPa30BAHMIO HA NPOTSHKEHHH BCeil



KU3HH;

7) 9KON02UYECKO20 6OCNUMAHUAL

OCO3HAHHE ITMOOATBHOrO XapakTepa SKOJIOTHYECKHX MpoGJieM H myTel ux pelieHus, B
TOM YHCIIE C y9ETOM BO3MOXKHOCTEH HH(POPMAIMOHHO-KOMMYHEKAIMOHHBIX TEXHOIOTHI;

8) yennocmu Hayuno20 NOIHAHUA:

C()OPMHPOBAHHOCTE MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
PasBUTH: HAYKH, NOCTHXXEHHAM HayYHO-TEXHHYECKOTO IIPOrpecca U OOIIECTBEHHOM IPaKTHKHY,
32 Cu€T MOHMMAHHS POJM HMHPOPMALMOHHBIX PECYpPCOB, HH(OPMAHOHHBIX IIPOLIECCOB H
MH(OPMALMOHHEIX TEXHOJIOTHH B YCIOBHAX IH(POBOM TpaHcopManuu MHOTHX cdep KU3HU
COBPEMEHHOI0 00IIecTBa; ‘

OCO3HAHME NCHHOCTH HayYHOH IEATENBHOCTH, TOTOBHOCTh OCYIIECTBIISTH IPOEKTHYIO H
HCCIICIOBATENBCKYIO ICATEIBHOCTL HHIMBH/IYAIBHO | B IPYIIIIE,

B npomecce NOCTHXEHHS JIMYHOCTHEIX pE3YIBTATOB  OCBOCHHS IIPOrpaMMBbI
no wuHpopMaTHKe Yy obydarommxcs COBEPIICHCTBYETCS SMOLMOHAIBHBIA  MHTEILIEKT,
IpeanoNaramui choOpMHEPOBAHHOCTE:

CaMOpETyIMPOBAHHS, BKJTFOYAIOIIEr0 CaMOKOHTPOJIb, yMeHHE NIPHHAMATh
OTBETCTBEHHOCTH 3a CBOE MOBEACHHE, CIHOCOOHOCTH aJaNTHPOBATHCH K 3MONMOHATIBHEIM
H3MCHCHHAM H IPOSBIATH THOKOCTH, OBITH OTKPHITHIM HOBOMY

BHympenHen  momuéayuy, BKIIOYAIOMIEH CTpEMICHHE K  JOCTIDKCHHIO  IIGJH
H yenexy, ONTHMHA3M, HHUIHATHBHOCTD, YMEHHE IEHCTBOBATH, HCXOMIS U3 CBOMX BO3MOYKHOCTEI;

omMnamuu, BKIOYAIOMEH CIOCOOHOCTS NMOHMMATh SMOIHOHATEHOE COCTOSHHE IPYIHX,
YIHTHIBATE €r0 IpH OCYIECTBICHHH KOMMYHHKALHH, CHOCOGHOCTE K COYYBCTBHIO H
COIIEPEXKUBAHUIO;

COYUANbHLIX  HABLIKOG,  BKIIOYAIOIAX  CNOCOOHOCTH  BEICTPAWBATh  OTHOMICHHS
C APYTHMH JIEOLbMH, 3a00THTECS, IPOSBIIATE HHTEPEC W Pa3pelnaTs KOH(IHKTHL

9.8.3. B pesynbrare u3yuenns MEQOPMATHKH Ha ypOBHE CpeIHero obmero o6pa3oBaHus
y oOyuaromerocs OyayT COPMHPOBAHBEI MeTalpeIMeTHEIE pe3ylbTaTel, OTpPaK€HHBIE B
YHHBEPCAIBHBIX YYeOHBIX JEHCTBHSAX, & HMEHHO - [TO3HABATE/IbHbLIE YHHBEpCaIbHbIE ydeOHbIE
JCHCTBHS, KOMMYHHKATHBHBIC YHHBEpCAIBHEIE y9eOHBlE ~ NEHCTBHS,  pEryISTHBHBIE
YHHBEpPCAIbHbIC Y9eOHBIEe JEHCTBUS, COBMECTHAS 1ESTEILHOCTD.

9.8.3.1. OBnanenue YHHBEpCATbHBIMY 103HABATEIBHEIMHU A CTBUAMH:

1) GasoBrle noruveckue NeHCTBHS:

CaMOCTOATENLHO (POPMYIHPOBATh M AKTYalIH3HpOBATH IPOGIEMY, paccMaTpHBare €@
BCECTOPOHHE;

YCTAaHABMBATE  CYIIECTBCHHBIH NpPH3HAK WIM OCHOBAaHHMS JUId  CpaBHEHHS,
Kinaccudukammn 1 0600meHus;

ONPEREATE IeH NeATEIbHOCTH, 3a/1aBaTh NapaMeTPhl H KPATEPHH HX JOCTHIKEHHS

BBIIBIIATE 3aKOHOMEPHOCTH M POTHBOPEYHA B PACCMATPUBAEMBIX SIBIICHHAX:

paspabaTeiBaTh IUIAH pelICHHs INpOONeMbl ¢ YYETOM aHamm3a HMEIOIUXCs
MaTE€pHAIBHBIX H HEMATEPHAIBHEIX PECYPCOB;

BHOCHTE KOPPEKTHBBI B ICATCIBHOCTb, OLEHHBAThH COOTBETCTBHE DE3YIHTATOB IIEJsAM,
OILICHUBATE PHCKH MOCNEICTBUM J€STEILHOCTH;

KOOp/MHHMPOBATE M BBIIONHATE paGOTYy B YCNOBHSAX peaTbHOTO, BHPTYATBHOIO
¥ KOMOMHHPOBAHHOTO B3aMMO/EHCTBHS;

PasBHBATh KPEATUBHOE MBILUICHHE P PEIICHHH KH3HEHHBIX IPOGIeM.

2) 6a30BBIe HCCIENOBATENLCKHE JIEHCTBHS:

BIIaZIeTh HAaBBIKAMH y4eOHO-HCCIIEI0BATEIbCKOM U IPOEKTHOM IS TENLHOCTH, HABBIKAMM
paspemieHust npobieM, CII0COOHOCTBIO ¥ TOTOBHOCTBIO K CaMOCTOSTENBHOMY IOHCKY METOJ0B
PCIIEHHS IPAKTHYECKUX 3a/1ad, IPUMEHEHHIO Pa3THYHBIX METOIOB MO3HAHHUS,

BIIAJICT BUJAMH [CATCIBHOCTH IO MOJYYEHHIO HOBOTO 3HAHHMS, €0 MHTEPIPETAIiH,
npeobpa3oBaHUIO " IIPAMEHEHHIO B pasIMIHBIX y4eOHBIX CHTYaIHsXx,
B TOM 9HCJIE IPH CO3/1aHUH YYeOHBIX H COLMANBHEIX TIPOEKTOB;



GopmupoBaTh HaydHBIH THII MBILICHNAS, BIAJETh HAYIHOH TePMHHOIOTHEH, KIIOYEBEIMHU
HOHATHSIMU H METO/IaMH;

CTaBUTh U (OpMYTHPOBaTH COOCTBEHHBIE 3a1aui B 00pa30BaTENBHON IEATETHHOCTH M
YKU3HEHHBIX CHTYalusIX;

BBIABIITE NPHYMHHO-CIIEJICTBEHHBIE CBS3M M aKTyalIH3UpOBAaTh 3a/ady, BBIABHIAThH
THNOTE3y ©F peIeHHs, HaXOAWTh ApPryMEHTBI JUIA JOKa3aTeNbCTBA CBOMX YTBEPKICHHIA,
3aJ]aBaTh I1apaMeTphl U KPHTEPHH PEINEHHUS;

aHATA3MPOBATE IOJYYCHHBIC B XOJA€ PEINEHHS 3a/laud pe3yJbTaThl, KPUTHYECKH
OLCHHUBATH HX JOCTOBEPHOCTH, IPOrHO3HPOBATh H3MEHEHUE B HOBBIX YCIIOBHSIX;

J1aBaTh OLEHKY HOBBIM CHTYalUsIM, OLIEHHBATH [IPHOOPETERHEIN OMEIT;,

OCYIIECTBIIATE IIeJIeHANPAaBICHHEIH MMOUCK NepeHoca CPEeACTB W crnocoboB AelicTBHA B
HPOdECCHOHAIBHYIO CPE/Y;

YMETb [EPEHOCHTh 3HAHHA B [I03HABATENbHYIO M NPAKTHYECKYI0 00JIacTH
KH3HENESTeTbHOCTH;

YMETh HHTEIPHPOBaTh 3HAHHA H3 Pa3HbIX NIPEIMETHBIX 00/1acTel;

BBIIBHIaTh HOBBIC HJICH, Npe/UlaraTh OPHTHHAIbHBIE MOAXOABI M DEIIEHHS, CTABHUTDH
IpOOJIEMEI ¥ 3a1a9H, TONYCKAIOIIKE AlbTePHATHBHEIE PEIICHH.

3) pabora ¢ undopmarmeii:

BJIAJICTE HABBIKAMH ITONyYeHHS HHPOpPMANMM M3 HCTOYHHKOB pasHEIX THIIOB,
CaMOCTOATENIBHO ~ OCYINECTBIITH [OWCK, aHAIW3, CHCTEMATH3ANMI0 M HHTEPIPETAIHIO
MH(OPMAIIMH PasIMYHBIX BUAOB H GOPM IpEICTABICHHUS

CO31aBaTh TEKCTHI B Ppa3NHYHBIX (opmarax ¢ ydéroM HasHayeHHs HHOOPMALMU
U LEJIEBOH ay/TATOPHH, BEIOUPAsA ONTHMANBHYIO (GOPMY IPEICTABICHHS H BU3YaTH3ALUMN;

OLCHHBATE [IOCTOBEPHOCTH, JIETHTHMHOCTh HHQOPMAIHH, €€ COOTBETCTBHE IIPABOBHIM H
MOpPAIbHO-3THYECKAM HOPMaM;

HCIIONB30BAaTE CPeACTBA MHODOPMAIHOHHBIX M KOMMYHHKAIHOHHBIX TEXHOJOIHi
B PCHICHHWH KOTHHTHBHEIX, KOMMYHHKaTHBHBIX M OPTraHH3alHOHHBIX 3a/1a49 C COOJIOICHHEM
TpeGoBaHUit 3PrOHOMEKH, TEXHUKH G€30TaCHOCTH, THIHEHEI, pecypcocOepeskeHus, MPaBoOBEIX |
3THYECKHX HOPM, HOPM HH(OPMaIMOHHOH Ge3011acHOCTH;

BJIJICTe HABBIKAMH PpACHO3HABAHWA ¥ 3alUTBl HHGOpManuu, HHGOPMANMOHHOK
0€30IacHOCTH JTHYHOCTH.

9.8.3.2. OBnajienne yHUBEPCAIbHEIMA KOMMYHUKATHBHBIMA AeHCTBHAME:

1) obmenue:

OCYIIECTBIIATE KOMMYHUKAIIMK BO BCeX cepax KU3HH;

pacro3HaBaTh HeBepOAIbHEIE Cpe/cTBA OOIUECHHS, IIOHMMATh 3HAYECHHE COLHAIBHBIX
3HAKOB, pacrio3HaBaTk NPEANIOCHUIKH KOH(IMKTHBIX CHTYAIMH M CMATYaTh KOH(IMKTEL,

BIIQJCTh Pa3IAYHBIME CHOCOOaMH OOIIEHHA H B3aMMOIEHCTBHS, apryMEHTHPOBAHHO
BCCTH JHAJIOT, YMETh CMATYaTh KOH()IUKTHEIE CATYAIHH;

Pa3sBEPHYTO H JIOIMYHO H3JIaraTh CBOK TOYKY 3PEHHs C HCIIOJIB30BAHHEM S3BIKOBBIX
CPE/ICTB.

2) coBMeCTHaS JEATENEHOCTE:

TOHUMATD ¥ HCIIOJIBE30BATh MPEHMYIIECTBAa KOMAHJHON W HHIUBH/IYaIbHOU paboTEL;

BEIOHPATh TEMAaTHKy M METOJBI COBMECTHBIX NEHCTBHH ¢ yu&ToM oBIHX HHTEPECOB H
BO3MOJKHOCTEH KaXKI0ro 4iIeHa KOJUIEKTHBA,

IpHEMMATh LEIH COBMECTHOM JEATENBbHOCTH, OPraHM30BHIBATH H KOOPAHHHPOBATEH
ACHCTBHA 10 MX IOCTIDKEHMIO: COCTABISTH IUIAH JEHCTBHH, pacrpenesnsTs poJIH ¢ yd4ETOoM
MHEHUH y9aCTHUKOB, 06CYkKIaTh pe3y/IbTaThl COBMECTHOMH PaGOTHL;

OLICHHBATh Ka9ECTBO CBOETO BKJIAJa M KaK/I0T0 yJaCTHHKA KOMaHI!I B OOIIHi pe3yisTar
0 pa3paboTaHHBIM KPUTEPHSM;

Ipeiarate HOBBIE NPOEKTHI, OLEHHBATh HICH C IO3HIMH HOBH3HBI, OPATHHAIBHOCTH,
[IPaKTHYECKOH 3HAYUMOCTH;



OCYIIECTBIATE IIO3MTHBHOE CTPATErHYEeCKOE€ IIOBE/ICHHE B DA3NHYHBIX CHTYaIlMsX,
IPOABIATH TBOPYECTBO H BOOOPaXKeHNE, ObITh HHUI[HATHBHEIM.

9.8.3.3. OBnajieHue yHUBEPCAILHBIME PETYISTHBHEIMH JAeHCTBHAMHE:

1) camoopranusarus:

CaMOCTOATENIBHO OCYINECTBIATE MO3HABATENBHYIO JIEATENBHOCTD, BBIIBISTE IPOOIIEMEI,
CTaBHTH W (OpMymHpoBaTh COOCTBEHHBIE 3aJa4d B O00pa30BaTeNbHON JEATENPHOCTH U
)KH3HEHHBIX CHTYaIHIX;

CaMOCTOATEIEHO COCTABIIATH IUIAH PEMICHHS IPOOIEMBI ¢ YIETOM UMEIOIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH H TIpe/II0OYTEHMIA;

JlaBaTh OLIEHKY HOBBIM CHTYAIIHsIM;

PacHIMpPATH paMKH y9eOHOro nmpeaMeTa Ha OCHOBE JIMYHBIX TPEAIOUTEHHI;

JlelaTh  OCO3HAHHBIM  BBIOOp, apryMeHTHpPOBAaTh €ro, OpaTh OTBETCTBEHHOCTH
3a peIIeHHE;

OLIEHMBATH [IPUOOPETEHHEIH OIIBIT;,

CmocobcTBOBaTh (POPMHPOBAHMIO H IMpOSBICHAIO NIMPOKOH SPYNHIMH B DAa3HBIX
00J1acTsX 3HAHUI, TOCTOSHHO MOBBIIATE CBOM 06pa30BaTeNLHEI 1 KYJIETYPHBIA YPOBEHbB.

2) CaMOKOHTPOJIB:

JlaBaTh OLCHKY HOBBIM CHTYyallHsIM, BHOCHTH KOPPEKTHBEI B JIESTEIBHOCTH, OLEHHBATH
COOTBETCTBHE PE3yIbTATOB IIEJISIM;

BJIAJIETh HABBIKAMH IIO3HABATENLHON pedieKcHy Kak 0CO3HAHHS COBEPIIAEMEIX JeHCTBHM
U MBICJIUTEIILHBIX IIPOLECCOB, HX PE3YJIBTATOB M OCHOBAaHMH, HCIOJIB30BATH MPUEMBI pPe(IEKCHI
JUISL OLICHKH CHTYAIlHH, BEIOOpa BEPHOTO PEIICHHS;

YMETB OLIEHUBATh PHCKH U CBOEBPEMEHHO NIPHHUMATH PEIIEHHS 110 HX CHIKCHHIO;

OPUHAMATH MOTHBBL M PIYMEHTEI IPYTUX [IPU aHAH3E Pe3y/ILTATOB JIEITEeIbHOCTH.

3) npunsTAS CEOS U APYTHX:

NPUHAMATE Ce0sl, IIOHMMAast CBOM HEIOCTATKY U JOCTOMHCTBA,

OPUHAMATE MOTHBEI H aPI'YMEHTEI JIPYTHX [IPH aHAIH3€ Pe3yIbTATOB JIEATEIbHOCTH;

IpU3HABaTh CBOE IIPAaBO U IIPAaBO JAPYTHX Ha OIUOKH;

Pa3sBUBATE CIIOCOOHOCTH MOHMMATh MHP € TIO3HIIMH JPYTOTO YeI0BEKa.

9.8.4. IIpeMeTHEIE pe3yIETATHL:

BIIAJICHAE IPE/ICTABICHUIMHA O POJM HMH(POPMANMM ¥ CBS3aHHEIX C Hed IpoIeccos
B [IPUPOZE, TEXHUKE M O0MIECTBE, NOHATHAME «HHGOPMALUI», «KHHGOPMAMOHHEIA TPOLECC),
«cHCTEMay, «KOMIIOHCHTBI CHCTEMBI», «CHCTeMHEIH 3(dekr», «urbopManmoHHas cucTeMay,
«cHCTEMa YNpPaBJICHHUAY, BIAJCHHE METOJAMH NOMCKAa HH(OpMaIuu B ceTd WHTepHET, yMeHHe
KPDUTHYECKH ONEHMBATE HWH(MOPMALMIO, TMOMydeHHYI0 u3 certH VHTepHeT, yMeHHe
XapakTepu3oBaTh OONbLIME NaHHBIC, IPHBOAHTH [IPHMEPHl HCTOYHHKOB MX IIONYYCHHS X
HarpaslICHHS MCHO/IL30BaHUA, YMEHHE KJIACCH(UIMPOBATh OCHOBHEIE 3a/IaUl AHAIH3a JaHHBIX
(mpormosmpoBanue, KiacCH(QUKALMS, KIACTEPU3AIMS, AHATH3 OTKJIOHCHHH), IIOHHMAaTh
[IOCICIOBATENIFHOCTE PEIICHUS 3a[a4 aHalu3a JaHHBIX: cOOp MEepBHYHBIX JAHHBIX, OYHCTKA U
OIEHKA Ka4eCTBA JAHHBIX, BBHIOOD W/MIH IIOCTPOEHHE MOJEIH, Ipeobpa3oBaHHE aHHBIX,
BH3yaTH3alysl JaHHBIX, HHTEPIPETAUs Pe3yIbTaTOB;

TIOHMMaHWE OCHOBHBIX NPHHLMIIOB YCTPOMCTBA H (DYHKIMOHHPOBAHWS COBPEMEHHBIX
CTAllAOHAPHBIX M MOOMJIBHBIX KOMIIBIOTEPOB, TEHIEHIMH pa3BHTHS  KOMIIBIOTEPHBIX
TEXHOJIOTHH, B/IaJIeHHe HABBIKAMU PabOTEI C OIEpPANMOHHBIME CHCTEMaMH, OCHOBHBIMH BHIAMH
IPOrpaMMHOrO 00ecreYeHu s I PeLIeHUs y9eOHbIX 3a/1a4 110 BRIOPaHHOM CIIeIHaTH3aIH;

HaJIM9ME NPEJCTAaBICHHN O KOMIBIOTEPHBIX CETAX H HX POJIH B COBPEMEHHOM MHPE, O
0a30BBIX INpUHOMNAX OpraHM3alMM ¥  (YHKIMOHMPOBAHHA KOMIIBIOTEDHBIX  ceTel,
06 ofmux npHHIHEIax paspaboTku ¥ (YHKIHOHAPOBAHHMS HHTEPHET-IPHIIOKEHHI;

IOHHM@HKE yrpo3 HH(OpPMAlHOHHOM 6e30MacHOCTH, WCIONB30BAHME METOOB
U CPEeACTB INPOTHBOAESHCTBHA OSTUM  yrposam, cobmomeHme Mep 6Ge30macHOCTH,
NPEAOTBPAINAIOIINX HE3aKOHHOE paclpoCTpaHeHHEe MEPCOHAIBHBEIX MJaHHBIX, COOJIONCHHE
TpeboBaHUH TeXHMKHM Ge30IIaCHOCTH M THIHEHBI NpH paboTe ¢ KOMNBLIOTEpaMH H JPYTHMH



KOMITOHCHTAaMH WH(QPOBOTO OKPYKCHHS, IIOHHMAHHE IIPABOBBIX OCHOB HCIIOJB30BAHMS
KOMITBIOTEPHBIX IPOrpamyM, 6a3 JaHHbIX H paboTH B ceTH MHTEpHET;

NOHHUMaHHE OCHOBHBIX NPHHIIHIIOB IHMCKPETH3ANMH Pa3IHMYHBIX BHAOB HH(DOpMAIWH,
YMEHHE ONPEICIATh HHPOPMAMORHEI 06BEM TEKCTOBBIX, rpadMueCKHX M 3BYKOBBIX JTAHHBIX
TIpH 3aJlaHHBIX NapaMeTpax JMCKPETH3aluH, YMEHHE ONPEIENATh CPEIHIOK CKOPOCTh IepeIaun
AaHHBIX, OLICHUBATh H3MCHCHUE BPEMEHH II€PEe/Iauy [IPH U3MEHEHHH HH)OPMAMOHHOT0 006EMa
JaHHBIX H XapaKTePUCTHK KaHa/la CBS3H;

YMEHHE CTDOHTHL HEPaBHOMEPHBIE KOIbI, JOIYCKAIOIHME OJHO3HAYHOE JEKOAHpPOBAaHHE
cooOmenuii (IpeduKCHEIE KOZBI), HCIOMB30BATH MPOCTEHIIHE KOJIbL, KOTOpBIE MO3BOJISIOT
00HapyXHBAaTh ¥ UCIPABIIAT OIMIMOKH IPH nepejadye NaHHbIX, CTPOUTH KO, 0OecmeunBaronuii
HAaUMEHBIIYIO BO3MOXHYIO CPEJHION NIHHY COOOIICHHMS MpPH HM3BECTHOM 4YacTOTE CHMBOJIOB,
MOACHATS HPUHIMIIEI paOOTEI IPOCTHIX AITOPUTMOB CKATHA JAHHBIX;

YMCHHE HCIIO/IB30BaTh IPH DPEINEHHH 3a7ad CBOMCTBA IIO3MIMOHHOM 3alMCH YHCE,
4IrTOpUTMa IIOCTPOCHHUS 3aNMUCH YWCIAa B IO3UIHOHHOM CHCTEME CYHCICHHA C 3aJaHHBIM
OCHOBaHHEM H IIOCTPOCHHA YHCIA II0 CTPOKE, COAepKamel 3amuch STOr0 4HCiIa
B IIO3UIMOHHOH CHCTEME CYUMCIEHHS C 3aJaHHBIM OCHOBAHHEM, YMEHHe BBIIOIHATE
apu(MeTHYeCKHe ONepanu¥ B MO3MIMOHHEIX CHCTEMAX CYHCJIEHHS, YMEHHE BBIIOJIHATE
npeobpa3oBaHus JIOTHYECKHX BBIPAKEHHM, HCIONB3YS 3aKOHBI anmreOpel JIOTHKH, YMEHHE
CTPOHTE JIOTHYECKOE BBIDAXKEHHE B JIM3BIOHKTHBHON W KOHBIOHKTHBHOM HOPMAIBHBIX (opmax
[0 33J]aHHOW TAONHIC HCTHHHOCTH, HCCIE[OBaTh OGNIACTh MCTHHHOCTH BBICKA3HIBAHHS,
COACPHKAIICTO ICPEMEHHBIC, pEIIaTh HECIOXHBIE JIOTHYECKHEe YPABHEHMS M CHCTEMEI
YPaBHEHUH, YMEHHE PelIaTh AIrOPHTMAYECKHE 3a/1a4H, CBA3aHHEIE C aHATH30M TpadoB (3a1a9m
HIOCTPOCHHS ONTHMAIBLHOTO MYTH MEXIy BepmuHamud rpada, ONpeneneHHs KOIHYecTBa
Pa3THYHBIX IyTeH MEXAY BEpPHIMHAMH OPHEHTHPOBAHHOTO AIUKIIHYECKOTO rpada), ymenue
HCIIOIB30BaTh ACPEBbSl IIPH AHAIM3€ M [OCTPOGHHH KONOB M IS  IpEeCTABJICHHS
apU()METHYECKHX BBIPOKEHUM, TIPH pEIIeHHH 3a1ady [IOHCKA H COPTHPOBKH, YMEHHE CTPOHTb
ACPEBO HIPBI 1O 33JaHHOMY AJITOPHTMY, pa3pabaThiBaTh M OGOCHOBEIBATH BEIIPHIIIHYIO
CTPATErxuio UIPHI;

HNOHMMaHHe 0a30BBIX AITrOPHTMOB 0GpalbOTKH YHCIOBOM M TEKCTOBOM uHGOpMaLHH
(3ammCh 4Ecen B NO3MUMOHHOM CHCTEME CUHMCIEHHS, HAXOKICHHE BCEX IPOCTBIX YHCEN
B 3a[JaHHOM JMana3one, 06paboTka MHOTOPa3ps/THBIX eNbIX YHCE], AHATA3 CHMBOJBHBIX CTPOK
¥ JIPYTHX), QIrOPUTMOB TIOMCKA ¥ COPTHPOBKH, YMEHHE OIPEEIATh CIOKHOCTD H3y4aeMBIX B
Kypce 0a3sOBBIX aITOPHTMOB (CYMMHpOBAHHE D3JEMEHTOB MACCHBA, COPTHpPOBKa MacCHBa,
nepeGOpHBIE aNrOPHTMEL, JBOMYHBIN MOMCK) U OPHBOJIUTE NMPHMEPHI HECKOIBKHX AJITOPHTMOB
Pa3HOM CIIOXKHOCTH I PENIeHHs OTHOH 3aJa4u;

BJI3JICHIC YHUBEPCAIbHBIM A3BIKOM [IPOrPaMMHPOBaHHs BEICOKOro yposHs (Python, Java,
C++, C#), npencraBnenusMu o 6a30BBIX THIAX JAHHBIX M CTPYKTYpaxX IaHHEIX, YMEHHE
HCIIONB30BATE OCHOBHEIC YNPaBISIOIIME KOHCTPYKLHH, YMEHHE OCYIIECTBIITH AHAIH3
HPEIOKEHHOMR IIPOTPaMMBL: OIIpe/IeNIATh Pe3yIIbTaThI paboTsl IIPOrpamMMEI
OpH 3aJaHHBIX HMCXONHBIX NAHHBIX, ONpPENENATh, IIPH KAKMX MCXOIHBIX NAHHBIX BO3MOIKHO
HOXySCHHUE YKa3aHHBIX pE3yNbTaTOB, BBUIBJATE [AaHHBIC, KOTOPHIE MOTYT IIPMBECTH
K onmbke B paboTe nporpamMMel, OpMyITEpPOBATE IIPEIUIOKEHHS 110 VIIYYIIEHHIO IIPOrPAMMHOTO
KoJa; -

YMEHHE pa3pabarTeBaTh M PEalH30BbIBATH B BHJE NPOTPaMM GasoBBIE aINrOPUTMEI,
YMCHHC HCIONB30BATh B MPOrpaMMax JaHHbIE Pa3sIMYHBIX THIIOB C Y4ETOM OrpaHHYEHHMH Ha
AHANa3oH X BO3MOXHBIX 3HAYCHHH, NPUMEHATH NPH PEIICHHM 3a4a4 CTPYKTYPHI IAHHBIX
(cnmcku, cnoBapH, CTeKH, OYepelH, IEpeBbs), HCIONB30BATh 6Aa30BHIE Olepamuy  co
CTPYKTYypaMH  [@HHBIX, INPUMCHATH CTAHIAPTHEIE M  COOCTBEHHEIE  IIOIIPOrPAMMEI
Jsl 00pabOTKH YHMCIOBBIX NAHHBIX M CHMBOJBHBEIX CTPOK, HCIONB30BATH opH pa3paboTke
IporpaMM  OHONMMOTEKM  HOANPOrpaMM,  3HaTh  (DYHKIHOHANBHBIE  BO3MOYHOCTH
HHCTPYMCHTAIBHBIX CPEICTB Cpelbl pa3spaboTKH, YMEHHEe MHCIOIb30BATH CPEJCTBA OTIAIKH
IIPOrpamMM B Cpeie IPOrpaMMHUPOBAHUS, YMEHHE JOKYMEHTHPOBATS IIPOrPaMMEI;



YMEHHE co3/1aBarTh CTPYKTYPHPOBAHHBIE TEKCTOBLIE IIOKYMEHTEI
H JEMOHCTPAIMOHHBIE MaTephHansl C  HCIOJb30BaHHEM BO3MOXHOCTEH COBPEMEHHBIX
IpOrPaMMHBIX CPEICTB H OONaYHBIX CEPBHCOB, YMECHHE CO3JaBaTh BeO-CTPaHMIEI, YMEHHE
HCIIOJIB30BaTh JJICKTPOHHBIE TAOJMUBI /UIS aHANIW3a, IPEICTaBleHus H 00paboTKH JaHHBIX
(BrimrO9as BBIYHCIICHHE CYMMEI, CpeIHero apH(pMeTHIeCcKoro, HaubosIbImero
¥ HAUMEHBINEro 3HAYCHHH, PCIUCHHE yPaBHEHMi, BHIOOD ONTAMAILHOTO pEMIEHHS, IIOIO0p
JIHHHH TPEHJa, PEIICHUE 3a/1a4 MPOrHO3HPOBAHUS), BJIalEeHUE OCHOBHBIMH CBEICHHUSIMH O 6a3ax
AAQHHBIX, HX CTPYKType, CPeICTBaX CO3MaHMs M paboThl ¢ HHUMH, YMEHHE HCIIOIB30BATH
TaOTHYHBIE (pensumoOHHEIE) 6a3bl TaHHBIX (cocraBiaTe 3aIIPOCKI
B 0asax NAaHHBIX, BBITIONHATH COPTHPOBKY M TOHMCK 3amucelfl B 0ase NAHHEIX, HATONHSTH
pazpaboTanuylo a3y JaHHBIX) H CIPABOYHEIE CHCTEMEL,

YMEHHUE HCII0IB30BaTh KOMIBIOTEPHO-MaTeMaTHYECKHE MOJIE/H Ul aHATH3a 00BEKTOB |
IpOLeccoB: (OPMYIHPOBATE 1€ MOJETHPOBAHUS, BHUIONHATE AHAIM3 pe3yILTATOB,
IIOTy4CHHBIX B XOHE MOJEIHMPOBAHMS, OLEHHBATH - a[ICKBATHOCT MOJAEIA MOJIEIHPYEMOMY

ob6BexTy HIIH nporeccy, NIPEJCTaBIAT Pe3yIIbTaTEI MOJIEIMPOBAHUS
B HarJLAJHOM BH/IC;
yMeHHe OpraHU30BEIBATH JIUYHOE HHGOPMaITHOHHOE IIPOCTPAHCTBO

C HCIOIL30BAHUEM Pas3/IHYHBIX CPEACTB HM(POBBIX TEXHOJIOTWH, IMOHMMAHHE BO3MOXKHOCTEH
IH(POBBIX CEPBHCOB TOCYHAPCTBEHHBIX YCIYT, MH(POBBIX 00pa3oBaTeNbHBIX CEPBHCOB,
[IOHMMAHHE OCHOBHBIX MPHHIMIIOB PAabOTBI, BO3MOXHOCTEH W OrpaHHWYEHHs NpPHMEHEHHS
TEXHOJIOTHH HCKYCCTBEHHOTO MHTEIUICKTA B PA3/IMYHBIX 00NACTSX, HAMMYMe IPENCTaBIeHHi 0
Kpyre¢ pemlaeMblX 3ajad MAlIMHHOrO oOydyeHus (pacro3HaBaHus, KiIacCHOHKAIUH |
IPOrHO3HPOBAHNS) HaJIque IIpeICTaBICHHN
00 HCIIO/IBE30BaHMH HH(BOPMALIHOHHBIX TEXHOIOTHH B PA3IHIHEIX npodeccHoHANBHEIX cdepax.
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