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114. ®enepanbHas pabouas nporpamma no yueonomy npeamety « Mapopmatuka

(yrnyOnéHHbBIN ypOBEHB).
114.1. denepanbhas paboyasi mporpaMma Mo ydeOHOMY MpeIMETY

«ndopmartukay (yrinyO0iaEHHbIN ypoBeHb) (MpeaMeTHast 00iacTs «MaTtemaTuka u
nH(opMaTHkay) (J1ajiee COOTBETCTBEHHO — IIporpamma 1no nHpopMaruke,



nH(pOpMaTHKa) BKIIOYAET MOSICHUTENBHYIO 3alUCKY, COIepKaHue o0OydeHus,
IUIAaHUPYEMBIE Pe3yJIbTaThl OCBOECHUS IPOrpaMMBbl 110 UH(OPMATHKE.

114.2. TlosicHuTenbHAS 3aMKCKa OTpaXkaeT O0IIUe LETU U 3a1aud UHPOPMAaTHKH,
XapaKTEPUCTUKY MCUXOJIOTMYECKUX MPEANOCHUIOK K €€ N3yUYEeHHUIO
00Oy4YaromMMHCs, MECTO B CTPYKTYpe y4eOHOTO IJIaHa, a TAKKe MOAX0Abl K 0TO0OpY
coJiep KaHUsl, K OMPEEICHHUIO TUIAHUPYEMBIX PE3YJIbTaTOB U K CTPYKTYpe
TEMATUYECKOT O TUIAHUPOBAHUS.

114.3. Conepxanue o0ydeHUs! PACKPBIBAET COJAEPKATEIbHbIE TUHUU, KOTOPbIE
MpeaaratoTcs Uit 0053aTeIbHOTO U3YUYEHUS B KKJIOM KJIacce Ha YPOBHE
CpeaHero oo01ero 0opa3oBaHusl.

114.4. [Inanupyembie pe3yabTaThl OCBOCHUS MIPOTrPaMMBbI 110 UH(OPMATHKE
BKJIIOYAIOT JINYHOCTHBIE, METANPEIMETHBIE PE3YJbTaThl 32 BECh MEPHO] 00YUESHUS
Ha YPOBHE CPEJIHEro 00111ero 00pa3oBaHus, a TAKXKe NPEeIMETHbIE JIOCTHKCHHUS
00y4aromerocs 3a Kaxx/ibIi roji o0y4eHus.

114.5. TloscHuTenbHas 3aUCKa.

114.5.1. Ilporpamma no nHpopmatuke (yriiyoJ€HHbINH YPOBEHb) HA YPOBHE
cpenHero obmiero oopa3oBaHus pa3paboTaHa Ha OCHOBE TPeOOBaHMI K
pe3ysibTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTEeIbHON MPOTrPaMMBbl CPEIHETO
oOmrero oopaszosanus, npeactaBieHHbx B DI'OC COO, a takxke (enepanbHOM
paboueit mporpaMMbl BOCITUTAHUS.

114.5.2. [Iporpamma no nHbOpMaATUKE TaET MPEICTABICHHUE O MEJISIX, 00IIei
CTpaTeruu oOy4eHus, BOCIUTAHUS U Pa3BUTHs 00YUAIOIINUXCS CPEJCTBAMU
yuebHoro npenmera «MHpopMaTrka» Ha yriiyOJEHHOM ypOBHE, YCTaHABIUBAET
o0s13aTeIbHOE IPEIMETHOE COJIEPKAHUE, IPEAYCMATPUBAET €T0
CTPYKTYPUPOBaHHUE 110 pa3/ieslaM U TeEMaM Kypca, OIIPeAeIsieT pacipeleIeHUE €r0
o kJjaccaM (rojgam



M3y4YeHUsl), 1a€T MPUMEPHOE pacrpeeieHue yueOHbIX 4acOB M0 TEMaTUHYECKUM
paszeniaMm Kypca U peKOMeHAyeMyto (MPUMEPHYI0) MOCIEA0BATEILHOCTh UX
W3YUYCHUSI C YYETOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKU
y4eOHOro mpoiiecca, BO3paCTHBIX 0COOEHHOCTEH 00yUYaronInXxcsl.

114.5.3. Ilporpamma 1o HH(pOPMATUKE ONPEAEIIIET KOJTUUECTBEHHBIE U
KaueCTBEHHBIE XapaKTEPUCTUKHU yUeOHOr0 MaTepuaia sl KaXKJI0ro rojia
W3YUYEHUsI, B TOM YHCIIC JIJISl COAEPIKATEIIbHOTO HAMIOJIHEHUSI PA3HOTO BUA
KOHTPOJISI (POMEKYTOUHOM aTTeCTallMK 00YUYaIOIINXCsl, BCEPOCCUNCKHUX
MIPOBEPOUHBIX pabOT, TOCYAapPCTBEHHOM UTOrOBOM aTTecTanuu). [Iporpamma mo
nH(OpMaTUKE SBIISIETCS OCHOBOM JJIsI COCTaBJIEHHUS aBTOPCKUX yUEOHBIX
nporpaMM U y4eOHUKOB, IOYPOUYHOTO IJIAHUPOBAHUS Kypca YUUTEIIEM.

114.5.4. udpopmatuka B cpeHeM 00111eM 00pa30BaHUM OTPAKAET:

CYIIHOCTh MH(OPMATUKH KaK HAYYHOU TUCIUTUIMHBI, U3ydaronien
3aKOHOMEPHOCTH MPOTEKAHUS M BO3MOXXHOCTH aBTOMAaTH3aIUU WH(POPMAITMOHHBIX
IIPOIIECCOB B PA3IMUHBIX CHCTEMAX;

OCHOBHBIEC 00JIaCTH MTPUMEHEHUSI MHPOPMATHKH, TIPEXK e BCero HHGOPMaIlMOHHbBIE
TEXHOJIOTHH, YIIPaBJICHUE U COIUATILHYIO cdepy;

MEXTUCIUIUIMHAPHBINA XapakTep NHPOPMATHUKUA U UHPOPMAITUOHHOM
NeSTeTLHOCTH.

114.5.5. Kypc nundopmatuku 1151 ypoBHsI CpeHET0 00IIero 00pa3oBaHUs
SBJIIETCS 3aBEPIIAIOIINM 3TAIlOM HEMPEPHIBHOM MOATOTOBKH O0YUYaIOIIUXCS B
o0nacTy HHPOPMATUKHU U HHPOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTHIA,
OIMPAETCS HA COJIepKaHUE Kypca MH(POPMATUKU YPOBHSI OCHOBHOTO OOIIIETO
00pa30BaHus U ONBIT MOCTOSTHHOT'O MPUMEHEHUSI HHPOPMAIIMOHHO-
KOMMYHHKAIIHOHHBIX TEXHOJIOTHH, JAET TEOPETUUECKOE OCMBICIICHHE,
UHTEPIPETAIINIO U 0000IICHUE ATOTO OTIBITA.

114.5.6. Pe3ynbTatsl yriryOJIEHHOTO YPOBHS U3yUYEHUs y4eOHOTO MpeaMeTa
«Madopmatrkay OpUEHTUPOBAHBI HA MOJTYyYEHUE KOMIIETEHTHOCTEH I

oCJIe YOI mpodecCunoHaNbHOM ASATEILHOCTH KaK B paMKax JTaHHOM
IpeAMETHOM 00J1acTH, TaK M B CMEKHBIX ¢ Helt o6sacTsax. OHM BKITIOYAIOT B CEOS:



OBJIaJICHUE KIIFOUEBBIMU MOHATUSAMU U 3aKOHOMEPHOCTSIMH, HA KOTOPBIX CTPOUTCS
JaHHas peIMETHAs 001acTh, paClO3HABAHUE COOTBETCTBYIOUIUX UM IPU3HAKOB U
B3aMMOCBSI3€H, CIOCOOHOCTh AEMOHCTPUPOBATH PA3IMYHBIE MOAXOAbI K H3YUYEHUIO
ABJICHUW, XapaKTEPHBIX JJIs U3y4aeMOu MpeMETHON 00acTu;

YMEHHE peliaTh TUMOBbIEC MPAKTUYECKUE U TEOPETUYECKUE 3a/1a4l, XapaKTepHbIE
JUISL UICTIOJIb30BaHUsI METOA0B U HHCTPYMEHTApHsI TaHHOM IPEeIMETHON 00J1acTH;
HaJU4Yue MPeACTaBICHUM O JaHHON MpeAMETHON 00J1acTH KaK 1IeJIOCTHON TEOpUHU
(COBOKYITHOCTH TEOPHi1), OCHOBHBIX CBSI3IX CO CMEKHBIMH O0JIACTIMU 3HAHUM.
114.5.7. B pamkax yriy0J€HHOTO YpPOBHA U3y4eHUs UHPOPMATUKU
oOecreunBaeTcs LeJeHanpaBiIeHHas OJIr0TOBKAa 00yUYaIOIIUXCS K MPOJI0IKEHHUIO
o0pa3oBaHus B OpraHu3alusax npopeccuoHaIbHOro 00pa3oBaHus Mo
CHEIHUANTbHOCTSAM, HETIOCPEICTBEHHO CBA3AHHBIM C IIU(PPOBBIMU TEXHOJOTUSMH,
TaKUM Kak MporpaMMHasi MHXEHEpHsi, THPOpMallMOHHas: 6€30MaCHOCTb,
UH(OPMAIIMOHHBIC CUCTEMBI U TEXHOJIOTHUU, MOOUJIbHBIE CUCTEMBI U CETH,
OOJbIINE TaHHBIE U MAIIMHHOE 00Y4YEeHHE, MPOMBIIIIICHHBIA HHTEPHET BElIeH,
MCKYCCTBEHHBIN MHTEIJIEKT, TEXHOJOTUU OECIIPOBOIHOM CBSI3U, POOOTOTEXHUKA,
KBAHTOBBIE TEXHOJIOTUH, CUCTEMBI PACIIPEIEIEHHOTO peecTpa, TEXHOJIOTUU
BUPTYAJIbHON U JONIOJIHEHHOU PEAIbHOCTEN.

114.5.8. OcHoBHas 11e7b 3yueHus yueOHoro npeameta « MTapopmaTrkay Ha
yrayoJIEHHOM YPOBHE CpeTHEro o0Iero o0pa3oBaHusi — 00ECIICUCHHE
JanbHEHIIero pa3BUTHS HHGOPMAIIMOHHBIX KOMIETEHIINI 00y4aroerocs, ero
TOTOBHOCTH K KM3HU B YCJIOBUSX Pa3BUBAIOLIETOCS MHPOPMAIIMOHHOTO O0IIeCTBa
Y BO3pACTaoNIel KOHKYPEHIIMU Ha PhIHKE Tpyaa. B cBA3M ¢ 3TUM n3yueHue
uHdopmatuku B 10—11 kmaccax 10mKHO 00€CTIEUUTh:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, OCHOBAHHOTO HA TOHUMAaHUU POJIH
uHGOPMATUKH, THHOPMAIIMOHHBIX 1 KOMMYHHUKAITMOHHBIX TEXHOJIOTUH B
COBPEMEHHOM OOIIIECTBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTHYECKOTO U AITOPUTMHUYECKOTO MBIIIUICHHUS,



c(hOpMUPOBAHHOCTh YMEHUM pa3nudath (GaKkThl U OLEHKH, CPABHUBATH OIICHOYHBIC
BBIBOJIbI, BUJETh UX CBA3b C KPUTEPUSIMU OILIECHUBAHUS U CBSI3b KPUTEPUEB C
ONpeIeIEHHON CUCTEMOM IIEHHOCTEMN, TPOBEPSATH HAa IOCTOBEPHOCTh U 000011aTh
UH(pOpMaIHIO;

c(hOpMUPOBAHHOCTH MPEJCTABICHUN O BIUSHUU UHPOPMAITMOHHBIX TEXHOJIOTUN
Ha KU3Hb YeJIOBEKa B OOIIECTBE, IOHUMAaHUE COIMAILHOTO, SdKOHOMUYECKOTO,
MOJIMTUYECKOT0, KYJIBTYPHOTO, FOPUIUYECKOTO, IPUPOTHOTO, SPrOHOMHUUECKOTO,
MEJIUIIMHCKOTO U (PU3HOJIOTHUECKOTO KOHTEKCTOB HH(POPMAITMOHHBIX TEXHOJIOTH;
MIPUHSATHUE MPABOBBIX U ATUUECKUX ACTIEKTOB MH()OPMAIIMOHHBIX TEXHOJIOTHHA,
OCO3HAHUE OTBETCTBEHHOCTH JIIOJICH, BOBJICUEHHBIX B CO3/IaHUE U UCIIOIb30BaHUE
MH(OPMAIIMOHHBIX CUCTEM, pACcTpOCTpaHEHUE UH(POPMAITUH;

CO3/IaHUE YCJIIOBUH ISl Pa3BUTHS HABBIKOB yUeOHOM, MPOEKTHOM, HAYyIHO-
UCCJIE0BATEIBLCKOM U TBOPUYECKON JIESITEIIbHOCTH, MOTHUBALIMK OO0 YJArOIITUXCS K
CaMOPa3BUTHIO.

114.5.9. B conepxanuu yuebHoro npeameta «MuabopmaTukay BeIICISIOTCS
YEeThIpE TEMATHYECKUX pa3jiena.

Paznen «Iludposas rpaMOTHOCTE» MOCBSAIIEH BOMPOCAM YCTPOMCTBA
KOMITHIOTEPOB U JPYTUX AJIEMEHTOB IUPPOBOTO OKPYKECHUS, BKITFOUAs
KOMITbIOTEPHBIE CETH, UCIIOIB30BAHUIO CPEJICTB OMEPAIIMOHHON CUCTEMBI, paboTe B
cetu HTepHET U UCTIOIb30BAHUIO HHTEPHET-CEPBUCOB, MH(GOPMAIIMOHHON
0€30MacHOCTH.

Paznen «Teopetnueckue 0CHOBBI HHPOPMATUKU» BKIIOUAET B C€0S1 TOHATHIHBIN
anmapart UH(GOpPMaTUKH, BOIIPOCH KOAUPOBAHUS HH(POPMAILIUU, U3MEPEHHUS
UH(GOPMAIIMOHHOTO 00bEMa JIaHHBIX, OCHOBBI aJTe0phl JOTUKH U KOMITBIOTEPHOTO
MOJIETTUPOBAHMSI.

Paznen «AnropuT™bl 1 MpOrpaMMUPOBAHUE)» HAMPABIICH HA Pa3BUTHE
ANTOPUTMUYECKOTO MBIIIUICHUS, Pa3padOTKy aJrOPUTMOB M OLIEHKY X CIIOKHOCTH,
(dbopMuUpoBaHUE HABBIKOB peaIM3aIlii IPOrPaMM Ha sI3bIKaX MPOTPaMMHUPOBAHUS
BBICOKOT'O YPOBHSI.



Paznen «MuapopmaimoHHble TEXHOJIOTUU» MOCBAIIEH BOIIPOCAM MPUMEHEHUS
MH()OPMAIIMOHHBIX TEXHOJIOTUH, PeaTM30BaHHBIX B MPUKIAAHBIX TPOTPAMMHBIX
MPOAYKTaX U UHTEPHET-CEPBUCAX, B TOM YHCJE B 3a/1a4ax aHaJIu3a JaHHBIX,
WCIIOIb30BaHUI0 0a3 JaHHBIX U 3JIEKTPOHHBIX TAOJIUI] J1JIS PEIICHUS] TPUKIIAHBIX
3azay.

B npuBeaénnom nanee coaepkanuu yueoHoro npeamera « Mudopmarukar
KYPCHUBOM BBIJICJICHBI JOTIOJIHUTEIbHBIE TEMbI, KOTOPbIE HE BXOJIAT B
00s13aTeNbHYI0 IporpaMMy oOy4YeHHs, HO MOT'YT OBbITh TIPEJIOKEHBI ISl U3YYCHUS
OTJIeJIbHBIM MOTHUBUPOBAHHBIM U CTIOCOOHBIM 00YyYarOIUMCS.

114.5.10. YriyOnéuublil ypoBeHb U3y4eHHUsI UHHOPMATUKU PEKOMEHIYETCS IS
TEXHOJIOTUYECKOTO MPO(UIIs, OPUEHTUPOBAHHOTO HA MHKEHEPHYIO U
UH()OPMAIIMOHHYIO Chephl ACATEILHOCTH. YTIIYOJIEHHBIN YPOBEHb U3YUCHUS
nH()OpPMATUKN 00ECTIEYMBACT: TIOJITOTOBKY 00YUYaIOIINXCs, ODUCHTUPOBAHHBIX HA
CMENUAIBHOCTU B 00J1aCTH MH(POPMAIIMOHHBIX TEXHOJIOTUN U UHKEHEPHBIC
CIIEIUAJIBHOCTH, YIaCTUE B MPOCKTHOM M MCCIIEI0BATEIILCKON JeATeIbHOCTH,
CBSI3aHHOMW C COBPEMEHHBIMH HAIPaBJICHUSIMU OTpacii HHPOPMAITMOHHO-
KOMMYHHMKAITHOHHBIX TEXHOJIOTMH, TTOJATOTOBKY K YYAaCTHUIO B OJIMMITHAJIaX U CAade
Enunoro rocynapcTBeHHOro SK3aMeHa 1Mo UHPpOpMaTHKE.

114.5.11. TlocnenoBatenbHOCTh U3YUCHUS TEM B IIPEJIesiax OJHOTO TojJia 00ydeHUs
MOKET OBITh U3MEHEHA M0 YCMOTPEHHUIO YUUTEJIS NP MOATOTOBKE pabouei
IpOrpaMMBbl U TOYPOYHOTO IIJIAHUPOBAHUS.

114.5.12. O61ee 4rciio 4acoB, PEKOMEHIOBAHHBIX ISl M3YYEHUS HHPOPMATUKHA —
272 gaca: B 10 xnacce — 136 gacoB (4 yaca B Hejenmo), B 11 kitacce — 136 gacos (4
gaca B HEJIEIII0).

114.6.Conepxanue obydenus B 10 kiacce.

114.6.1. lludpoBas rpaMOTHOCTb.

TpeGoBaHUs TEXHUKH 0€30MACHOCTU U TUTHUEHBI TIPH pab0Te ¢ KOMITBIOTEPAMHU H
JIPYTUMHU KOMIIOHEHTAMH [IU(PPOBOTO OKPYKEHHUS.

[TpuHIIMTIBEI paOOTHI KOMIIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. ApXUTEKTypa (HOoH
Heiimana. ABToMaTH4YeCKOE BBIOJHEHUE MPOrpaMMbl IIPOILIECCOPOM.



OnepatuBHasi, IOCTOSIHHASA U JOJITOBpeMEeHHas namsATh. OOMEH JaHHBIMU C
oMoIIbI0 KH. KOHTposuiepsl BHEMIHUX YCTPOUCTB. [IpsAMON 1OCTYyN K MaMsTH.
OCHOBHBIE TEHJICHIINM PA3BUTHUS KOMIIBIOTEPHBIX TEXHOJIOTHUM. [lapannensHbie
BbIYMCIEHUA. MHOronpoueccopHble cucteMsbl. CynepKOMIBIOTEPBI.
PacrnipenenéHnble BEIUUCTUTENBHBIE CUCTEMBI M 00pabO0TKa OOJIBIINX JTAHHBIX.
MoOusnbHbIe U(PPOBBIE YCTPOHUCTBA U UX POJIb B KOMMYHHMKaUUsAX. BcTpoeHHbie
KOMITbIOTEpbl. MUKpPOKOHTpOIIEpsl. POOOTH3MpOBaHHbBIE IPOU3BOJICTBA.
[IporpammHoe obecriedeHre KOMIbIOTEPOB U KOMIIBIOTEPHBIX cUCTEM. Buibl
MPOrpaMMHOro o0ecredeHus ¥ X Ha3HaueHue. OcoOeHHOCTH MPOTrPaMMHOTO
oOecrieueHusi MOOMIIbHBIX yCTpoicTB. [lapamiensHoe nmporpaMMUpoOBaHUE.
CucremHoe nporpaMmmHoe obecrnieuenue. OnepauoHHbIE CUCTEMBI. Y TUITUTHI.
JpaiiBepbl ycTpoiicTB. MHCTAIIALMS M JEUHCTALISIIKS IPOTPAMMHOTO
oOecrieyeHusl.

daitnoBble cuctembl. [IpuHIUIIBI pa3MeleHnst 1 UMEHOBaHMs (paiiiioB B
nonroBpeMeHHol namstu. [1laGnoHb! s onvcanus rpynn Qaiios.
[Iporpammuoe obecnieuenue. JluneH3npoBaHue NporpaMmMHOro o0ecreyeHus: u
1 poBbIX pecypcos. [IponpuerapHoe u cBOOOAHOE MPOrpaMMHOE 00ecIIeUeHUE.
KoMmepueckoe 1 HeKOMMEPUECKOe UCIIOIb30BaHKE MTPOTPAMMHOT0 00ecIieyeHUs
1 UG POBBIX pecypcoB. OTBETCTBEHHOCTbh, YCTaHABIMBAaEMast 3aKOHOIaTETLCTBOM
Poccuiickont @enepannu 3a HENMPABOMEPHOE UCIIOJIB30BAHUE IIPOTPAMMHOI0
obecrniedyeHus U HUPPOBBIX PECYPCOB.

IIpyuHIKIIBI IOCTPOCHUS U AIIIAPAaTHBIE KOMIIOHEHTBI KOMIIBIOTEPHBIX CETEM.
Ceresble poTokounsl. Cetb MHTEpHET. Anpecanus B cetu MHTepHET. IIpoTOKOIIBI
creka TCP/IP. Cucrema TOMEHHBIX UMEH.

Pa3nenenune [P-cetu Ha moaceTH ¢ IIOMOIIBIO MacoK noacereil. CeTeBoe
agMUHHACTpUpoBaHue. [lonydeHne qaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEDA.
IIpoBepka HaIMUMs CBSA3U C y35I0M ceTu. OnpeneneHue MapipyTa JBUKEHUS
IIAKETOB.

Bunsl nestenbHocTu B cetu UnTepHer. CepBuchl IHTEepHETA.
["'eonndpopmarmoHHblie cucTeMsl. ['€0n0KalOHHbIE CEPBUCHI PEAIbHOIO BPEMEHU



(Hanmpumep, JIoKaIusi MOOUJILHBIX TeJIe)OHOB, ONPEIENICHUE 3arPYyKEHHOCTH
aBTOMarucTpasieit), ”HTEpHET-TOProBsl, OPOHHUPOBAHUE OMIIETOB U TOCTUHHII.
['ocynapcTBEeHHBIE AJIEKTPOHHBIE CEPBUCHI U ycayru. ColuaabHbIe CETH —
OpraHu3aIus KOJJIEKTUBHOTO B3aUMOJIEUCTBUSA U 0OOMeHa naHHbIMU. CeTeBoi
ATUKET: paBuia MoBeneHus B kuoepnpoctpanctse. [IpodieMa nmoaIMHHOCTH
noyiydueHHou nHpopmanuu. OTKpbITEIE 00pa30BaTEIbHBIE PECYPCHI.
TexHoreHHbIe 1 SKOHOMHUYECKUE YTPO3bl, CBSI3aHHBIE C UCTIOJIb30BAHUEM
MH()OPMAIIMOHHO-KOMMYHHUKAITMOHHBIX TeXHOJOoTHI. O01111e mpo0IeMbl 3alIUThI
nHpopManu 1 nHGopMauoHHoOU 6e3omacHocTH. CpeAcTBa 3alIUThI
uH(OpMaIMK B KOMITBIOTEPAX, KOMITBIOTEPHBIX CETSAX U aBTOMATU3UPOBAHHBIX
nHpOopMalMOHHBIX cucTeMax. [IpaBoBoe obecnieueHre HHPOPMAMOHHON
0€30MacHOCTH.

[IpenoTBpalieHre HECAaHKIIMOHUPOBAHHOTO JIOCTYTA K JINYHOM
KoH(UACHIIMaTbHON HH(POPMAIINK, XpaHAIIICICS Ha TEePCOHATLHOM KOMITbIOTEPE,
MOOMITBHBIX YCTpOHCTBax. BpenonocHoe nmporpaMMHoe 00ecriedyeHUe U CrocoObl
O00pbObI C HUM. AHTUBUPYCHBIC TPOrpaMMbl. OpraHu3aiusi JMYHOTO apXUBa
uHpopmarmu. PezepBHoe konupoBanue. [laponbHas 3amura apxusa.
[Iudporanue nanupix. CUMMETpUYHBIC U HeCUMMeTpUuHbIe UG PHL. [1udpor
npoctoii 3amensl. [ludp Lezaps. Hludp Buxenepa. Anroputm mudppoBanus
RSA.

114.6.2. TeopeTrdeckrue OCHOBBI HH(DPOPMATHKHU.

Nudopmarius, nanusie u 3HaHus. MHPOpMalinoHHbIE POIIECCHI B IPUPO/IE,
TEXHHUKE U OOIIECTRE.

HenpepoiBHBIE U IUCKPETHBIE BEIMYHUHBI U CUTHAIBI. HeoOxoaumocTh
JTUCKpEeTU3aluy nHOpMaIuK, IpeIHa3HAaueHHON ISl XpaHEeHUs], Iepejadul |
00paboTKH B IIUGPOBLIX CHCTEMAaX.

JIBonuHoe koaupoBaHre. PaBHOMEpHBIE 1 HEPABHOMEPHBIE KOJIbI. JIeKOAMpOBaHuE
COOOIIEHUH, 3aITMCaHHBIX C TIOMOIIbI0 HEPABHOMEPHBIX KOZ0B. Y cioBue dDaHo.
[TocTpoeHune 0THO3HAYHO AEKOAUPYEMBIX KOJIOB C MOMOUIBIO JIepeBa. ENUHUILIBI
U3MEepeHus KoaudecTBa nHpopManuu. AnpaBUTHBIN OIXO/I K OILICHKE KOJIMYECTBA
uHbOpMaITIH.



Cuctembl cunciienus. Pa3BépHyTast 3alUCh LETbIX U JPOOHBIX YHCEI B
MO3UIIMOHHOM cucTeMe cuuciaeHus. CBoNCTBa MO3UIIMOHHON 3aITUCH YUCa!
KOJIMYECTBO LU(p B 3aMKUCH, MPU3HAK JCIUMOCTH YHUCIIa HA OCHOBAHUE CUCTEMBI
CUHMCJICHUS. AJITOPUTM MEPEBO/IA 1IEJIOT0 YKCia U3 P-MYHOM CUCTEMBI CUUCIICHUS B
JNECATUYHYI0. AJITOPUTM TIepeBoAa KOHEUHOU P-u4yHOM 1poOu B NECATUUHYIO.
AJNTOPUTM MEPeBO/Ia 1EJIOTO YKCIa U3 ACCATUYHON CUCTEMBI CUUCIICHUs B P-
nunHyto. [lepeBog koHeUHOU JecATUUHON apoOu B P-uunytro. /[Bonunas,
BOCBMEpPUYHAS U IMIECTHAIIIATEPUYHASI CUCTEMbI CUMCIICHHUS, CBA3b MEXK]Iy HUMHU.
ApudmMeTndeckue onepannu B MO3UIIMOHHBIX CUCTeMaX cuncienus. TponyHas
ypaBHOBEIIICHHAs] CUCTEMA CUUCIICHUsI. JIBOMYHO-IeCITUYHAS CHUCTeMa CUUCIICHHUS.
Konuposanue texctoB. Konuposka ASCII. OgnobaiitHbie koaupoBku. CTaHaapT
UNICODE. Koauposka UTF-8. Onpenenenne nHhopMaimoHHOTO 00bEMa
TEKCTOBBIX COOOIIICHUI.

Koauposanue nzobpaxenuit. Orienka nHGopManuoHHOro 00béMa rpaduyecKux
JAHHBIX MPU 3aJJaHHBIX PAa3pEIICHUH U TIIyOuHEe KoJupoBaHus 11BeTa. [{BeToBbIC
mozenu. Bekropuoe kogupoanue. @opmats rpadgudeckux daitnos. TpéxmepHas
rpaduka. @paxranbHas rpaduka.

Konuposanue 3Byka. OrieHka nH(OOPMAIIMOHHOTO 00bEMA 3BYKOBBIX JAHHBIX MPH
3a/ITaHHBIX YaCTOTE AUCKPETU3AIMU U PA3PSATHOCTU KOJIUPOBAHMUS.

Anrebpa noruku. [TonsTue Bricka3piBaHUs. Bricka3piBaTeIbHBIE (OPMBI
(npenukatel). KBaHTOpBI CyIIIeCTBOBAHUS U BCEOOITHOCTH.

Jlornueckue onepanuu. Tabnuibl ICTUHHOCTH. JIornyeckre BhIpasKeHHUS.
Jlornueckue ToxaecTBa. JloKka3aTenbCTBO JIOTUYECKUX TOXKAECTB C MTOMOIIBIO
Ta0JIUIl UICTUHHOCTH. Jlornyeckue oneparyu 1 ornepanuu HaJ MHOKECTBAMU.
3aKoHbI aNre0psl JOTUKU. DKBUBAJIIEHTHBIE TPEOOPA30BaHUS JTOTHUECKUX
BbIpaKEHUU. JIornueckre ypaBHEHHUS U CUCTEMbBI YPABHCHU .

Jlornueckue pyHKIMUA. 3aBUCUMOCTh KOJIMYECTBA BO3MOKHBIX JIOTUUECKHUX
GbyHKIHM OT KOoJIMUeCcTBa apryMeHTOB. [1oJTHbIE CHCTEMBI TIOTHUECKUX () YHKITHH.
Kanonuueckue popmsel noruyeckux BoipakeHuil. CoBepIiieHHbIC TU3bIOHKTHBHbIE
¥ KOHBIOHKTUBHBIE HOPMAaJIbHBIE ()OPMBI, AITOPUTMBI UX



MOCTPOCHHUSI TI0 TaOJMIIe UCTUHHOCTH.

Jlornueckue 31eMEHTHI B cOCTaBe komnbroTepa. Tpurrep. Cymmarop.
MHoropa3spsaabiii cymmarop. Iloctpoenue cxem Ha JIOrMYecKuX dIEMEHTax 110
3aJJaHHOMY JIOTUYECKOMY BBIPAXEHHIO. 3alUCh JJOTMYECKOTO BBIPAKEHUS 110
JIOTUYECKOU CXEME.

[IpencraBnenne UEnbIX YUCEN B MAMATH KOMIbIOTEPa. OrpaHUYEHHOCTh
JMana3oHa YKhCes IPpU OTPAHUYEHUH KOJIUYECTBa pa3psaoB. [lepenonnenue
pa3psiHoii ceTku. be33sHakoBbIe U 3HAKOBBIC TaHHBIC. 3HAKOBBIN OUT. JIBOMUHBIN
JOTIOJTHUTENbHBIN KOJI OTPULATEIILHBIX YHCET.

[To6uToBKIEC TOTHYECKHE onepanuy. Jloruueckuii, apupMeTuueckuit u
nuknnueckuit capuru. llndpoBanue ¢ moMoIp0 NTOOUTOBOM Onepauu
«uckirovaroniee NJIN».

[IpencraBneHne BEIIECTBEHHBIX YUCEN B MAMATH KOMIbIOTEPA. 3HAYaIas 4acTh U
NOPsIIOK uKciia. /{nama3zoH 3HaUeHHUM BEIECTBEHHBIX yucen. [IpobiaemMbl XpaHeHus
BEILIECTBEHHBIX YHUCEJ, CBI3aHHBIE C OTPAHUYEHUEM KOJIMUYECTBA Pa3psI0B.
BrinonHenue onepanyii ¢ BEIECTBEHHBIMH YHCJIAMH, HAKOIIJIEHUE OITUOOK TIPU
BBIYUCIICHUSIX.

114.6.3. AnropuT™sl U IPOrpaMMHUPOBAHUE.

OrnpenenieHue BO3MOXKHBIX PE3YIbTaTOB PAOOTHI MTPOCTEHIIINX aJITOPUTMOB
yIPaBJICHUSI UCTIOJIHUTESIMU U BBIUUCIUTEIBHBIX aIropuTMOB. OnpeaeeHue
UCXOJHBIX JTAHHBIX, P KOTOPBIX aJITOPUTM MOKET JIaTh TPeOyeMblil pe3ysbTar.
Ortanbl peneHus 3a1ad Ha KoMibiotepe. MHCTpyMEHTaIbHbIE CPEACTBA:
TPAHCIATOP, OTIIATINK, TPOPHIUPOBIIMK. KOMIUIISAIUS U HHTEpIIpETalns
nporpamMMm. BupTyanbHble MalIMHbI.

WuTerpupoBanHas cpeia pa3paboTku. MeTo bl OTJIaIKU MPOTPaMM.
Hcnons3oBanue TpaccupoBOUHBIX Ta0OmuIl. OTinagounblii BeiBoI. [lomarosoe
BBITIOJIHEHHUE MTporpaMMbl. Touku octaHoBa. [I[pocMoTp 3HaUCHUI IEPEMEHHBIX.
S3p1k mporpammupoBanus (Python, Java, C++, C#). Tunsl naHHBIX:
LIEJIOYMCIIEHHbIC, BELIECTBEHHBIC, CHMBOJIbHBIE, JJOTHUECKHE. BeTBieHus .
Cnoxuble ycnoBus. L{ukisl ¢ ycnoBueM. [{UKIBI O HEpeMEHHOM.
B3anmo3ameHseMocTh



pa3nuYHbIX BUAOB LHMKIOB. MHBapuaHT nukia. CocTaBieHUE HUKIIA C
HCII0JIb30BAaHUEM 3apaHee ONpeeEHHOr0 MHBApUaHTA LIUKIIA.
JloxymeHTupoBanue nporpamm. Mcrnons3oBanue kommeHnrapues. [loaroroska
OMMCAHMS MPOTPAMMBbI U MHCTPYKLMH JIJIs1 IOJIb30BATEIS.

Anroputmbsl 00pabOTKU HATYpaIbHBIX YHCEJI, 3AMMCAHHBIX B MO3UITMOHHBIX
CUCTeMaX CUUCIICHUS: pa30MEeHHUE 3allMCU YUCIIa Ha OT/AENbHbIE LU(PBHI,
HAXO0XJIEHUE CYMMBbI U IPOU3BEACHUS U, HAXOXKIEHNE MAKCUMaIbHOU
(MUHUMAIIBHON) TUPPHI.

Haxosxnenue Bcex NpoCThIX YKCell B 331aHHOM Juarna3one. [IpencraBnenue uncna
B BUJIe HA0Opa MPOCTHIX COMHOXKUTENEH. AITOPUTM OBICTPOrO BO3BE/ICHUS B
CTENeHb.

OO6paboTka JaHHBIX, XpaHAIMXcs B Qainax. TekcToBble U JBOMYHBIE (DAMITBI.
daiinoBsie nepemMeHHbIe ((painoBbie ykazaTenn). Utenue uz daiina. 3anuch B
daiin.

Pazbuenue 3agaun Ha noazagaun. [loanporpamMmel (mporeaypsl U GyHKIIHMH).
Pexypcusi. PekypcuBHbie 00bekThI ((ppakTansl). PekypcuBHbIe npoienypsl U
¢ynkuuu. Mcnonb3oBanue cTexa Juisi OpraHu3alii peKypCUBHBIX BBI30BOB.
Hcnonb3oBanue cTaHAApTHON OMOIMOTEKH S3bIKA POTPAMMHUPOBAHUS.
[Nonknrouernne OMOIMOTEK MOAMPOrPAMM CTOPOHHHUX MPOU3BOAUTENECH.
MoaynbHBINA IPUHIUIT TOCTPOEHUS TPOTPAMM.

Yucnennbie MeTobl. TouHOE U pUOIMHKEHHOE pelieH s 3aa4un. UncieHHbie
METO/IbI peIlIeHUs] YpaBHEHHI: METOJT Iepedopa, METO/T TOJIOBUHHOTO JCJICHHUS.
[TpubnuxEnHoe BhIUMCICHUE NJIMH KPUBBIX. Beruncienue miomanen guryp c
MOMOIIBI0 YUCICHHBIX METOJIOB (METO/I MPSMOYTOJIbHUKOB, METO] TpameIuil).
[Touck Makcumyma (MUHUMYMa) (YHKIIMA OJJTHOM MIEPEMEHHON METOJIOM
MOJIOBUHHOTO JICJICHHUSI.

O06paboTKa CUMBOJIBHBIX JaHHBIX. BCTpoeHHbIE (HYHKIIUU S3bIKA
IpOrpaMMHPOBaHUS ISl 00paOOTKHU CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: MOACYET KOJUYECTBA MOSIBJICHUI CUMBOJIA B CTPOKE,
pa3z0ueHne CTPOKH Ha CIIOBA MO MPOOETLHBIM CUMBOJIAM, TIOMCK MOACTPOKU
BHYTPH JIAHHOW CTPOKH, 3aME€HA HAUJICHHOW MOJACTPOKH Ha IPYTYIO CTPOKY.
I'enepanus Bcex



CJIOB B HEKOTOPOM aji(paBUTE, YAOBIETBOPSIOIMX 3aJaHHBIM OIPaHUYEHUSIM.
[IpeoOpazoBaHue unciia B CHMBOJIBHYIO CTPOKY U OOpATHO.

MaccuBsl ¥ OClieI0BaTeIbHOCTU yncell. Borunciaenue 06001EHHBIX
XapaKTEPUCTUK 3JIEMEHTOB MAaCCHBA UM YUCIIOBOM MOCIEA0BATENIBHOCTH (CYMMBI,
MPOU3BEACHUS, CPETHETO apU(PMETUYECKOI0, MUHUMAJIBHOTO ¥ MaKCUMAaJIbHOTO
AJIIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, yJIOBJIETBOPSIONINX 3aJaHHOMY YCIIOBHIO).
JIMHENHBIN TTOUCK 3aIaHHOTO 3HAYE€HUs B MACCUBE.

CopTupoBka 0 JHOMEPHOTO MaccuBa. [IpocThie METOIBI COPTUPOBKHU (METO/T
y3bIpbKa, METOJ BEIOOpA, COPTUPOBKA BCTaBKamMu ). COPTUPOBKA CIUSTHUEM.
BbricTpas coptupoBka maccusa (anroputm QuickSort). JIBonyHbIi MOUCK B
OTCOPTHUPOBAHHOM MacCCHUBE.

JIBymMepHbIE MacCUBBI (MATPUIIbl). AJTOPUTMBI 00paOOTKH IByMEPHBIX MACCUBOB:
3aroJHeHUE IBYMEPHOTO YHCIOBOTO MAaCCHBA 10 33/IaHHBIM IIPABUIIaM, MOUCK
AJIEMEHTa B IBYMEPHOM MAacCHBE, BBIUMCIEHHE MAaKCUMyMa (MUHUMYMa) U CyMMBI
AJIEMEHTOB IBYMEPHOT'O MacCHBa, IEPECTAHOBKA CTPOK U CTOJIOIOB IBYMEPHOTO
MacCHBa.

114.6.4. InpopMalinoHHbIE TEXHOJIOTHH.

TexcToBslii npotieccop. PegaktupoBanue u popmarupoanue. [Iposepka
opdorpadun u rpammaTuku. CpeacTBa MOMCKa U aBTO3aMEHbI B TEKCTOBOM
nporueccope. Ucnonb3zoBanue ctunneir. CTpyKTypUpOBaHHbBIE TEKCTOBBIE
nokyMmeHTbl. CHOCkH, ornaBineHue. KomtektruBHas paboTa ¢ JOKyMEHTaMHU.
HNHCTpyMEHTHI pelieH3uPOBaHUs B TEKCTOBBIX Mpoiieccopax. O0IauHbIe CEPBUCHI.
HenoBas nepenucka. Pedepar. [IpaBuia uutrpoBaHus HCTOYHUKOB U
odopmiteHus: oudHorpaduueckux ccoutok. OdopmiIeHHE CITUCKa JTUTEPATYPHI.
3HaKOMCTBO C KOMITbIOTEPHOU BEPCTKOM TeKcTa. TeXHUUECKUE CPe/ICTBA BBOIA
Tekcta. Crienranau3upoBaHHbIE CPENICTBA PEAAKTUPOBAHUS MATEMATHIECKUX
TEKCTOB.

Ananu3 nanueix. OCHOBHBIC 33/1a4M aHAJM3a TAHHBIX: TPOTHO3UPOBAHUE,
KiIaccuuKalys, KjaacTepusalus, aHainu3 oTkioHeHui. [locnenoBaTenbHOCTD
pEIIeHHs 3a7]a4 aHaJIM3a IAHHBIX: COOp MEPBUYHBIX JTAHHBIX, OYMCTKA U OIICHKA
KauecTBa JaHHBIX, BEIOOP H/WIIM MMOCTPOEHUE MOCIH, TTpeoOpa3oBaHue JaHHBIX,



BU3yaJIM3alMsl JaHHBIX, HHTEPIIPETALNs pe3yIbTaToB. [[porpaMMHbIE cpencTBa u
MHTEPHET-CEPBUCHI JJI1 00pabOTKH U MpPE/ICTaBIEHUS JaHHBIX. bonbline JaHHbIe.
MammnHoe o0yuenue. MumennexmyanvHolil aHaius OAHHbIX .

AHanu3 JaHHBIX C TOMOUIBIO AJEKTPOHHBIX TaOIUL. Beruncienue cymmel,
CpelHero apuMeTHuecKoro, HauOOIbIIEro (HAMMEHBIIET0) 3HAYEHUS JUaNa3oHa.
Brruncnenue ko3 guuenta Koppeiasinuu ABYX psiioB JaHHBIX. [locTpoenue
CTONOYATHIX, TMHEHYATBIX U KPYTOBbIX Auarpamm. [locrpoenue rpadukos
¢ynkuuit. [TonGop nuHuM TpeHa, pelieHre 3a1a4 NPOrHO3UPOBAHMS.
YucneHHoe pellieHrne YpaBHEHHM ¢ MOMOIIIbIO T0/100pa napameTpa. OnTuMusanus
KaK MOMCK HAWJIYYIlIEero peiieHus B 3aJJaHHbIX ycioBusx. LleneBas Qpynkums,
orpanuydeHus. JlokanabHbIe U 10OANTBHBIA MUHUMYMBI 11€J1IEBOM (DYHKITHH.
Pemenue 3aay onTUMU3AIUHU C TOMOIIBIO 3JEKTPOHHBIX TaOIHII.

114.7. Conepxxanue o0yuyenus B 11 kiacce.

114.7.1. TeopeTnuueckre OCHOBbI HHPOPMATUKH.

TeopeTnueckue moaXoAbl K OIIEHKE KOJIM4YecTBa HHGOpMAIIMK. 3aKOH
aanutuBHocTU nHMopmaru. Gopmyna Xaptiu. Madopmalus u BEpOATHOCTS.
®opmyna lllenHoHa.

Anroputmsl cxatust gaHHbIX. Anroput™ RLE. Anroputm Xaddmana. Anropurm
LZW. AAropuTmbl CKaTUsl JaHHBIX C TOTEPSMU. Y MEHbIIIEHUE TITyOUHbI
KOJIupoBaHus 11BeTa. OCHOBHBIE ueu alroputMoB cxatus JPEG, MP3.
CkopocTh nepeayu 1aHHbIX. 3aBUCHMOCTb BPEMEHU IIEpPEIau OT
MH(POPMAILIMOHHOT0 00bEMA JaHHBIX U XapaKTEPUCTUK KaHaia cBA3H. [IpuunHbI
BO3HMKHOBEHHS OLIMOOK IpH nepenaye naHHbIX. KoJibl, mo3Bosstomnme
oOHapyXMBaTh U UCHPABIIATH OIINOKY, BO3HUKAIOLIUE NIPU Nepeaayde JaHHbIX.
Paccrosnne Xammunra. Koauposanue ¢ nosropenneM 6utoB. Koasl XaMMmuHra.
Cuctembl. KoMITOHEHTHI CUCTEMBI U UX B3auMojiecTBue. CHUCTEeMHBIN 2 (PeKT.
VYnpasnenne kak nHQopMamoHHsbI nporecc. OOpaTHas CBS3b.

Mopnenu n monenuposanue. Llens monenupoBanus. COOTBETCTBUE MOJETN
MOJIEIMPYEMOMY OOBEKTY WK IpOLECCy, LesIn MoieaupoBaHus. DopManu3anus
IIPUKJIAJHBIX 3a7a4.



[IpencraBienue pe3yabTaTOB MOJEIUPOBAHUS B BUAE, YAOOHOM /JI BOCIIPUSATHUS
yesoBekoM. ['paduueckoe npeacTaBieHne JaHHBIX (CXeMbI, TAOIUIIbI, Tpaukn).
I'padsl. OcHoBHBIEC OHATHUA. Bunbl rpadoB. Onucanue rpadoB ¢ MOMOIIbIO
MaTpuIl CMEKHOCTH, BECOBBIX MAaTPHUII, CIUCKOB CMEXKHOCTH. Perienue
AITOPUTMUYECKUX 3a]1a4, CBA3aHHBIX C aHAIN30M I'padoB (IOCTPOCHUE
ONTUMAJIBHOTO MYTH MEX]ly BEpIIMHAMHU rpada, OnpeeeHre KOJTuIecTBa
Pa3IUYHBIX MyTEeW MEXKAY BEPIIMHAMU OPUCHTUPOBAHHOTO AlIUKINYECKOTO
rpada).

HepeBbs. bunapuoe aepeBo. JlepeBns moucka. CriocoOsl 00x0/1a 1epena.
[IpencraBnenue apupMeTUUECKUX BRIpAXKCHUHN B BUJIE iepeBa. JIMCKpeTHBIE UTPhI
JIByX UTPOKOB ¢ nosHoi uHpopmaiueil. [loctpoenne nepesa nepedopa BapuaHTOB,
OMHMCaHUE CTPATETUHU UTPHI B TAOIUYHOUN hopme. BHIUTPHIIIHBIE U TPOUTPHIIITHBIC
MO3UIIUH. BBIUTPHIIITHBIE CTPATETUH.

CpencTBa UCKYCCTBEHHOT0 MHTEIIeKTa. CepBUCHI MAIIMHHOTO NIEPEBOIA U
pacrio3HaBaHus YCTHOU peuu. KOorHuTHBHBIE CEepBUCH. MneHTHhUKAIIUS 1 TTOUCK
n300paxkeHuH, pacrno3HaBanue Jui. CamooOyJaromuecs CUCTEMBI.
HckyccTBEeHHBIN UHTEIJIEKT B KOMITBIOTEPHBIX Urpax. Mcrons30BaHuEe METO0B
UCKYCCTBEHHOT'O MHTEJJIEKTA B 00yUYaroImux cuctemax. Mcnoiab30BaHue METO/10B
MCKYCCTBEHHOTO MHTEJNIEKTa B poboToTexHuke. MiuTepuer Bemeit. [lepcnexTuBbl
Pa3BUTHS KOMIIBIOTEPHBIX MHTEIUICKTYaIbHBIX cCUCTeM. HelipoHHbIE ceTH.

114.7.2. Aaroput™Msl 1 TpOrpaMMHUPOBAHUE.

dopmanu3zanus MNoHATUS aaropuTMa. MairHa TelopuHTa Kak YHUBEpCcaIbHas
MoJiesib Bbruncienni. Tezuc Yépua—TpropuHra.

OreHKa COKHOCTH BbIUMCIeHUH. Bpemst paboThl 1 00BEM UCTIONB3YyEeMOM TaMSITH,
UX 3aBUCUMOCTH OT pa3Mepa UCXOIHBIX JaHHBIX. OeHKa aCUMIITOTUYECKOM
CJIOHOCTHU aJTOPUTMOB. AJITOPUTMBI TOIMHOMHUATBHOM clIOKHOCTH. [lepebopHbie
anroput™Mel. [IpuMepsl pa3IuyHbIX aJTOPUTMOB PEUICHUSI OJTHOM 3a/1aui, KOTOpbIe
UMEIOT PA3INYHYIO CIIOKHOCTb.

[Touck MpOCTHIX YKCEN B 3aJJaHHOM JIMAMA30HE C MIOMOIIBIO AJITOPUTMA «PEIIETO
DpartocheHay.



MHoropa3zpsiAHble Leble YUCIa, 3a4a41 JIMHHOW apu(pMETUKH.

CrnoBapu (accollMaTUBHbBIE MaCCUBBI, 0TOOpaxeHus ). Xa3m-radnuubl. [loctpoenue
an(aBUTHO-YACTOTHOT'O CIIOBAps AJIA 33aHHOTO TEKCTA.

Creku. AHanu3 NpaBUIBHOCTU CKOOOYHOTO BhIpaxkeHus. Beruncienue
apu(pMETHUYECKOr0 BhIPAXKEHUS, 3aMIMCAHHOTO B MOCT(HUKCHOU (popme.

Ouepenu. Mcnionb3oBanue ouepenu Juisi BpeMEHHOTO XPAHEHUS JaHHbBIX.
Anroputmsl Ha rpadax. [loctpoeHue MUHUMAaNBHOTO OCTOBHOTO JIEpeBa
B3BEIIEHHOT'O CBSI3HOI'0 HEOPHUEHTHUPOBAHHOTO rpada. KonnuecTBo pa3nnyHbIxX
MyTe MEXy BEPIIMHAMUA OPUEHTHPOBAHHOIO AllUKINYECKOTO rpada. AIroputm
JIeUKCTpBI.

HepeBbs. Peanuzanus qepeBa ¢ MOMOIIBIO CCBUTOYHBIX CTPYKTYp. JIBOMUYHBIE
(bunapusie) nepesbs. [locTtpoeHue nepesa i 3aJaHHOTO apU(PMETUYECKOTO
BbIpaykeHusi. PekypcuBHbIe anroputMbl 00xoa aepesa. Mcnons3oBanue creka u
ouepeau A o0xoaa epesa.

JluHamuveckoe mporpaMMUpPOBAaHUE KaK METOJ] PEIICHU 3a/1a4 C COXPAaHEHHEM
IPOMEXYTOYHBIX PE3yJIbTATOB. 3a/1a4H, pelIaeMble C MOMOIIbIO JUHAMUYECKOTO
IPOrPaMMHUPOBAHUS: BBIYMCICHUE PEKYPCUBHBIX PYHKIUH, TIOJICYET KOJIMYECTBA
BapHaHTOB, 331441 ONTUMH3ALIUH.

[TousiTue 06 0OBEKTHO-OPUEHTUPOBAHHOM ITPOrpaMMHUpoBaHun. OOBEKTHI U
kiaccel. CBOMCTBA 1 METObI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHAIH3.
Pa3paboTka nmporpaMM Ha OCHOBE OOBEKTHO-OPUEHTUPOBAHHOTO MOAX0/1A.
Wukancynsauus, HaclieJOBaHUE, TOTUMOPPU3M.

Cpenpb! ObIcTpOit pazpaboTku nporpamm. [IpoektupoBanue nutepdeiica
noJib30Baress. Mcronb30BaHuE TOTOBBIX YIPABISEMBIX 3JIEMEHTOB IS
nocTpoeHus: uHTepgeiica.

O0630p s13b1KOB MporpamMmupoBanus. [loHsATHE 0 MapagurMax NporpaMMHUpPOBaHUS.
114.7.3. UudopMarimoHHbIE TEXHOJIOTUH

Oranbl KOMIBIOTEPHO-MATEMAaTUYECKOTO MOJIEIMPOBAHUS: [IOCTAHOBKA 3aJa4H,
pa3paboTKa MOJIENIN, TECTUPOBAHUE MOJIETHN, KOMITBIOTEPHBIN



AKCIIEPUMEHT, aHAJIN3 PE3YJIbTATOB MOJICIMPOBAHUS.

JluckpeTrsanus npyu MaTeEMaTUHYECKOM MOJEIUPOBAHUU HEMPEPHIBHBIX MPOLIECCOB.
MopenupoBanue ABMxKeHus. MoaennpoBanre OMOTOTUUECKUX CUCTEM.
Marematndeckne MOAEIN B 3KOHOMHUKE. BbIYnucauTenbHbIe SKCIEPUMEHTHI C
MO/IEIISIMU.

O6paboTka pe3ybTaTOB IKCIEpUMEHTa. MeTo ] HauMeHbIINX KBaapaToB. O1eHkKa
YHUCJIOBBIX MTAPAaMETPOB MOJICTUPYEMBIX 00BEKTOB U MpolieccoB. BoccTtanoBnenue
3aBUCUMOCTEN MO pe3yabTaTaM SKCIEPUMEHTA.

BepostHocTtHbie MOgEnu. Metoasl MonTte-Kapno. UMutanimonsoe
mMozenupoBanue. CUCTEMbI MAaCCOBOTO OOCITYKUBAaHUS.

Tabnuunblie (pensiuoHHbIe) 6a3bl JaHHBIX. TabnuIa — IpeJACTaBICHUE CBEICHUI
00 ogHOTHUIHBIX 00BekTax. Iloste, 3amuch. Kimrou Tabnuipel. PaboTa ¢ roToBoi
0a30i1 nanHbIX. 3anogHeHue 6a3bl JaHHbIX. [louCck, copTUpoBKa U GUIBTpaIUs
JAHHBIX. 3aMpOoChl Ha BRIOOPKY JAHHBIX. 3aMpOoCkl ¢ mapameTpamu. Beraucisiemblie
MOJIsl B 3aMpocax.

MHorotabnuunbie 6a3bl JaHHBIX. TUIBI CBS3eH Mex Ay TaOaunaMu. BaenHui
kitod. [lemocTHOCTh 6a3bl TaHHBIX. 3aMPOChl K MHOTOTAOJUYHBIM 0a3aM JaHHBIX.
NutepHer-nipuiioxkenus. IIoHsTHE 0 CepBEPHON U KIIMEHTCKOM YacTsX CauTa.
TexHONOorusl «KJIUEHT — CEPBEP», €€ IOCTOMHCTBA U HEAOCTATKU. OCHOBBI SI3bIKA
HTML u kackannasix Tabmwmi ctuneit (CSS). Cuenapuu Ha si3bike JavaScript.
®dopMbl Ha BeO-CTpaHHUIIE.

Pa3memenne BeO-caliToB. Ycayra xocTuHTa. 3arpys3ka ¢aiioB Ha CaiT.

BBoJ n306paskeHuii ¢ UCIOJIb30BAHUEM PA3TUYHBIX IIU(PPOBBIX YCTPOUCTB

(1 poBbIX PoToanmapaToB U MUKPOCKOIIOB, BUJIEOKaMep, CKAHEPOB U IPYTUX
ycTporicTB). ['padnueckuii penakrop. Paspemenne. Kagpupoanue. McripaBnenue
nepcnekTuBsbl. ['ucrorpamma. Koppekius ypoBHEH, KOPPEKIUS LBETA.
OO6eciBeunBanre IBETHBIX U300pakeHuil. Petymb. Pabora ¢ obmactamu.
OWIbTPHI.

MHorocnoiHbie n3oopaxenus. TekcToBble cion. Macka ciost. Kananesl.



CoxpaneHnue BblaeseHHON o0nacTu. [loaroroBka wimoctpanuil A1 Be0-caiToB.
AHUMHpOBaHHBIE H300paKEHUS.

BekTtopHas rpaduxka. [IpumuTuBel. I3MeHeHne nopsiKa 3J1€MEHTOB.
BripaBHuBanue, pacnpenenenue. ['pynnuposka. Kpuseie. @opMaTsl BEKTOPHBIX
pucyHkoB. Mcnonb3oBanue KOHTYpoB. BekTopu3zanus pacTpoBbIX H300paxeHUH.
[IpuHOHIIBI TOCTPOEHUS U PEAAKTUPOBAHUS TPEXMEPHBIX Mozeneil. CeTouHble
Mojiend. Matepuainel. MoaenrpoBaHue HCTOYHUKOB OCBeleHus. KaMmepsl.
AnnutuBHbie TexHOJoruu (3D-nipunTtepsl). [loHsATHE 0 BUPTYyaILHOM pEAIBHOCTH
Y IOTIOJIHEHHOU PEAIIbHOCTH.

114.8. [Inanupyembie pe3yabTaThl OCBOECHUS MIPOTrPaMMBbI 110 UH(GOPMATHKE
(yriyOn€HHbIN ypOBEHb) HA YPOBHE CPEJIHETO O0IIero o0pa3oBaHusl.

114.8.1. JIngyHOCTHBIE pe3yabTaThl OTPAKAIOT TOTOBHOCTH M CIIOCOOHOCTH
o0y4arommxcs pyKoBOJICTBOBATHCS CHOPMUPOBAHHOM BHYTPEHHEN MO3ULIUEH
JIMYHOCTH, CUCTEMOM LIEHHOCTHBIX OPUEHTALMMI, TO3UTUBHBIX BHYTPEHHUX
yOexXeHU, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO
0O0IIIeCTBa, PACIIUPEHUE )KU3HEHHOTO OIBITA U ONBITA JEATEIHLHOCTH B MpOIIECcCe
peanuszanuu CpeicTBaMHu Y4eOHOro MpeAMeTa OCHOBHBIX HaIllpaBiIeHU N
BOCIIMTATEJIbHOU 1€ TEIILHOCTH.

114.8.2. B pe3ynbpTaTe n3yueHust ”HGOPMATUKU HA YPOBHE CPEIHETO OOIIETOo
oOpazoBaHus y oby4aromierocs OyayT copMUpOBaHbI CIETYIONINE TUYHOCTHBIC
pe3yIbTaThI:

1) rpa’knaHCKOro BOCIIMTAHUSA:

OCO3HAaHUE CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s3aHHOCTEH, yBa)KEHUE 3aKOHA U
IpaBONOPsAKA, COOJIIOIEHNE OCHOBOIIOIAralOUIMX HOPM HUH(POPMAIIMOHHOTO IpaBa
1 nH()OPMaIIMOHHON 0€30MacHOCTH;

TOTOBHOCTB IIPOTUBOCTOATH UACOJIOIMU IKCTPEMU3MA, HALMOHAIM3MA,
KceHO(POoOuH, TMCKPUMHUHALIMY 10 COL[UANIBHBIM, PEJIUTHO3HBIM, PACOBBIM,
HAlMOHAJIBHBIM IIPU3HAKAM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) IaTpUOTUYECKOI0 BOCIIUTAHUSA:

LIEHHOCTHOE OTHOILLIEHUE K UCTOPUYECKOMY HACIEAUI0, NOCTHKEHUAM Poccun



B HayKe, UCKYCCTBE, TEXHOJIOTHSAX, TOHNMAaHKE 3HAYCHHS NHPOPMATHKHU KaK HAYKH
B KU3HHU COBPEMEHHOTO 00IIECTBA;

3) IyXOBHO-HPAaBCTBEHHOTO BOCIIMTAHMS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUECKOTO IMOBEICHNUS;
CIIOCOOHOCTP OICHWBATh CUTYAIIUIO U IPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCH HA MOPAIBHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH, B TOM YHCJIC B
cetu MuaTepHer;

4) 3CTETUYECKOTO BOCTIMTAHHUS:

ACTETHYECKOE OTHOIICHNE K MHUPY, BKIIOUYAs SCTETUKY HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA;

CIIOCOOHOCTh BOCIIPUHUMATD Pa3IUYHBIC BHJIBI HICKYCCTBA, B TOM YHUCIIC
OCHOBAaHHOT'O Ha HCITOJIb30BaHUU WH(OPMAITMOHHBIX TEXHOJIOTHA;

5) du3nyeckoro BOCIUTAHMUS:

chOpMUPOBAHHOCTH 3I0POBOTO B 0€30MacHOTr0 00pa3a )KM3HHU, OTBETCTBEHHOTO
OTHOIIICHUS K CBOEMY 3/IOPOBBIO, B TOM YHCIIE 33 CUET COOTIOACHUS TpeOOBaHUI
0e30macHOM IKCILTyaTallMy CPEICTB NHOOPMAITMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTHM;

6) TPyAOBOI0 BOCIIUTAHUSA:

TOTOBHOCTH K aKTUBHOM JIEATECILHOCTH TEXHOJIOTHUECKOW U COITUATBHON
HAIPABJIICHHOCTH, CIOCOOHOCTh HHUIIMMPOBATD, IJIAHUPOBATH U CAMOCTOSTEIIBHO
BBITIOJHSATH TaKYIO €STEIbHOCTD;

UHTEepec K chepam npodecCuoHANbHON AeSTENbHOCTH, CBI3aHHBIM C
UH(GOPMATUKOM, MPOrpaMMHUPOBAHUEM U MHGOPMAIIMOHHBIMHU TEXHOJIOTHUSIMHU,
OCHOBAaHHBIMU Ha JOCTHKEHUSAX HAYKU MH(POPMATUKU U HAYYHO-TEXHUUYECKOTO
nporpecca, yMEHUE COBepIIaTh OCO3HAHHBIN BBIOOp OynyIiei npodeccuu u
peann30BBIBaTh COOCTBEHHBIC )KU3HEHHBIE TIAHBI;

TOTOBHOCTH M CITIOCOOHOCTBH K 00pa30BaHUIO M CaMOOOpa30BaHUIO HAa MPOTSHKCHUU
BCEH KU3HHU;

7) 3KOJIOTHUECKOTO BOCTIMTAHHUS:

OCO3HAHHE II100aJIHFHOTO XapaKTepa 3KOJIOTHUYECKUX MPOOJIeM U MyTel ux



pELIeHMs], B TOM YHUCIIE C YUYETOM BO3MOXKHOCTEH HHPOPMALIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

8) IEHHOCTU HAYYHOTO MTO3HAHUS:

c(hOpMHPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOLEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH, TOCTHXKEHHUSIM HAy4YHO-TEXHUUECKOI0 Mporpecca u
OOLIECTBEHHOM MPAaKTUKHU, 32 CUET TOHUMAHUS POIH HHPOPMALIMOHHBIX PECYPCOB,
MH(OPMAIMOHHBIX MPOLECCOB U MHPOPMALIMOHHBIX TEXHOJOTUN B YCIOBHSIX
undpoBoii TpaHChOpMAIII MHOTUX CEp KU3HU COBPEMEHHOTO 00IECTBA;
OCO3HAHME LICHHOCTU HAyYHOH JESITeIbHOCTU, TOTOBHOCTb OCYILIECTBIIATh
IPOEKTHYIO U UCCIEAOBATENbCKYIO IESITEIbHOCTh MHANBUAYAIBHO U B TPYIIIE.
B npotiecce noCTHXEHMSI IMYHOCTHBIX PE3yJIbTATOB OCBOCHUS MPOTPAMMBI 110
UH(pOpPMATHKE Yy 00YUAIOLIUXCSl COBEPILIEHCTBYETCS YMOIIMOHATIBHBIN UHTEIJIEKT,
npenonaraimuid copMUpOBAHHOCTD:

CaMOpETyJIUPOBAHMS, BKIIOUAIOIIETO CAMOKOHTPOJIb, YMEHUE TPUHUMATD
OTBETCTBEHHOCTb 32 CBOE MOBEJIEHUE, CITOCOOHOCTH a/IallTUPOBATHCS K
AMOIIMOHAILHBIM U3MEHEHUSM U MPOSIBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;
BHYTPEHHEW MOTUBALIUU, BKIIOYAIOUIEH CTPEMIICHHE K IOCTHXKEHUIO 1IeJIH U
ycIexy, ONTUMU3M, HTHUIIUATUBHOCTh, YMEHHE JIEHCTBOBATD, UCXO/IS U3 CBOUX
BO3MO>XHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CITOCOOHOCTh MOHUMATh 3MOLMOHATBHOE COCTOSIHHUE
JIPYTHUX, YYUTHIBATH €r0 MPHU OCYIIECTBICHUH KOMMYHHKAIIUU, CIOCOOHOCTD K
COUYYBCTBHIO U COINIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BHICTPAaUBATh OTHOILIEHUS C
IPYTUMH JIIOIbMH, 3200TUTHCS, IPOSIBIISITH HHTEPEC U pa3peiiaTh KOHMIUKTHI.
114.8.3. B pe3ynbrare uzydeHusi ”HQOpMaTUKU Ha YPOBHE CPEHET0 OOIIEro
oOpa3oBaHus y oOydaromerocs 0yayT copMupoBaHbl METaIPEIMETHBIC
PE3YNbTATHI, OTPAKEHHBIE B YHUBEPCATBHBIX YUCOHBIX ACHCTBUAX, @ HUMEHHO —
NO3HaBaTEIbHbIE YHUBEPCATbHBIC YU€OHbIE ACHCTBUS, KOMMYHHUKATHBHbIE
YHUBEpPCAJIbHBIC yUeOHbIC IEHCTBUS, PETYISTUBHBIC YHUBEPCATIbHbIE YICOHbBIC



NEeNUCTBUS, COBMECTHASI ICSITEIbHOCTD.

114.8.3.1. OBnageHne yHUBEpCAIbHBIMU [IO3HABATEIbHBIMU JEHCTBUAMU:

1) 6a30BbIC TOrHYECKUE TSUCTBUS:

CaMOCTOSITEILHO (POPMYJIMPOBATH U aKTYaIU3UPOBATH MPOOJIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;

yCTaHABJIMBATh CYIIECTBEHHBIN NMPU3HAK WJIM OCHOBAHUS JJIsl CPAaBHEHUSI,
KJaccudukanuu u 00001eHus;

OTPENEIATh 1IN IeSITEIIbHOCTH, 33]1aBaTh apaMeTPhbl U KPUTEPUU UX
JOCTHKCHUS;

BBISIBJIATH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B paCCMaTPUBAECMBIX SIBIICHUSIX;
pa3padaThIBaTh MJIaH PEIICHUs MPOOIEMBI C YUETOM aHAM3a UMEIOIINXCSI
MaTepuaIbHbIX U HEMaTEePUaATIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIEATEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIHLTATOB
1eJISIM, OIEHUBATh PUCKU MOCEICTBUM €A TEILHOCTH;

KOOPJIMHUPOBATH U BHITIOJHATH Pa0OTY B YCIOBUAX PEATbHOTO, BUPTYAIBLHOTO U
KOMOWHHMPOBAHHOTO B3aUMOICHCTBHS;

Pa3BUBATh KPEATHUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOJIEM.

2) 6a30BbIC HCCIIEI0BATECIBCKUE JEHCTBHUS:

BJIAJICTh HaBBIKAMU YUEOHO-HMCCIIE0BATEILCKONU U MPOSKTHOM JICSITEIIbHOCTH,
HaBBIKAMU pa3pelieHus npooyeM, CioCOOHOCThIO U TOTOBHOCTHIO K
CaMOCTOSATEIILHOMY MOUCKY METOJIOB PEIICHHS MPAKTHUECKUX 3a/1a4, TPUMEHEHUIO
Pa3TUYHBIX METOJIOB TO3HAHUS;

OCYIIECTBIISITH PAa3JIMYHbIE BUABI JEATEIHLHOCTH 10 TOTYUYEHUIO HOBOT'O 3HAHUS,
€ro MHTEPIpETAIMU, TPEOOPa30BAHUIO U IPUMEHEHHUIO B PA3IMYHBIX YUeOHBIX
CUTYallUIX, B TOM YKCJIE TIPU CO3[IaHUU YU€OHBIX U COIIMAIBHBIX MPOEKTOB;
dbopMuUPOBaATh HAYYHBIM THI MBIILJICHUS, BJIaACTh HAYYHOU TEPMHHOJIOTHEH,
KJTIOYEBBIMU TIOHITUSIMU U METOJIaMH;

CTaBUTH M (OPMYJIHUPOBATH COOCTBEHHBIC 3a/1a4l B 00pa30BaTeIbHON
NESITEIHHOCTH U )KU3HEHHBIX CUTYaIUsX;



BBISIBIISITh IPUYMHHO-CJICICTBEHHBIC CBSI3U U aKTyaIM3UPOBATh 3a7a9y, BbIIBUTAThH
TUTOTE3Y €€ PEIICHHs], HAXOIUTh apTyMEHTHI IS TOKA3aTeIbCTBA CBOUX
YTBEPKICHUM, 3a/1aBaTh MMApaMETPhl U KPUTESPUH PEIICHUS;

aHATM3UPOBATH MOTYUYEHHBIC B XOJC PEUICHUS 3a/1a91 PE3YJIbTaThl, KpUTHYCCKH
OIICHMBATh X JOCTOBEPHOCTH, IIPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIOBHUSX;
JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh MPUOOPETEHHBIN OIIBIT;
OCYIIECTBIISITH IICJICHANIPABIEHHBIN ITONUCK MEPEHOCa CPEJICTB U CITIOCOOOB
nercTBUs B MPOGECCUOHATIBHYIO CPEIY;

YMETh MIEPEHOCUTH 3HAHUS B MIO3HABATEIHHYIO M MPAKTHYECKYIO 00JIaCTH
KU3HEEATEITHHOCTH;

yYMETh HHTCTPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC HJICH, MTPEJIaraTh OPUTMHAIBHBIE TIOJIXOJIBI M PEIICHUS,
CTaBUTH IPOOJIEMBI U 33J1a4H, JIOMyCKAIONNE aTbTCPHATUBHBIC PCIIICHHUS.

3) pabora ¢ uapopmaruen:

BJIaJICTh HaBBIKAMU TOJyYCHHSI HH(POPMAIIMK U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITEIILHO OCYIIECTBIIATH IOUCK, aHAJIN3, CHCTEMAaTHU3aIHI0 U
MHTEPIIPETAIINI0 HHPOPMAIIUY Pa3IMYHBIX BUAOB M (POPM IIPEICTABICHUS;
co3/aBaTh TCKCThI B pa3IMYHbIX (hopMaTax ¢ y4éTOM Ha3HaUYCHUs WHPOpMAIUU U
IICJICBOM ayIUTOPUH, BRIOUpasi ONTHMAIBHYIO GOPMY MPEICTABICHUS U
BU3YaIU3aIlUH;

OILIEHUBATH JIOCTOBEPHOCTD, JIETUTUMHOCTH HHPOPMAITUH, €€ COOTBETCTBHE
MPaBOBBIM M MOPAJTbHO-3THYECKUM HOPMaM;

UCTIOJIh30BaTh CPEACTBA NH(DOPMAIIMOHHBIX 1 KOMMYHHKAITMOHHBIX TEXHOJIOTHIA B
pEIIeHNN KOTHUTUBHBIX, KOMMYHHUKAaTUBHBIX U OPTaHU3AIMOHHBIX 33124 C
coOJTr0IeHneM TpeOOBaHM SYPTOHOMUKH, TEXHUKH O€30TTaCHOCTH, TUTUEHBI,
pecypcocOepeKeHHs, TPABOBBIX U ATHYECKUX HOPM, HOpM WH(POPMAIIHOHHOM
0€30IMacHOCTH;

BJIaJIETh HABBIKAMH PACTIO3HABAHMS U 3aIUTHI HHPOpMAIUHU, HH)OPMAIIMOHHON
0€3011acCHOCTH JTUYHOCTH.



114.8.3.2. OBnageHne yHuBEpCATbHBIMA KOMMYHUKATUBHBIMH JIEVCTBUSAMMU:

1) obmieHwue:

OCYIIECTBIISITh KOMMYHHUKALIUU BO BCeX chepax KU3HM;

pacno3HaBaTh HeBepOanbHbIE CPEACTBA OOIIEHUS, IOHUMATh 3HAYEHUE
COLIMAJIbHBIX 3HAKOB, PACIIO3HABAThH MPEANOCHUIKH KOHPIUKTHBIX CUTYalUi U
CMATYaTh KOH(JIUKTHI;

BJIQJIETh Pa3JIMUYHBIMU CIIOCOOAMU OOIICHUS U B3aUMOJICHCTBHUS,
apryMeHTHUPOBAHHO BECTHU JUAJIOT, YMETh CMATr4aTh KOHQIMKTHbBIE CUTYallUH;
Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHUS C UCTIONb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMecCTHas NeATeIbHOCTD:

NOHMMATh M MCITIOIB30BATh MPEUMYILIECTBA KOMAHIHON U MHAUBUAYAJIbHOM
paboThI;

BbIOMpATh TEMATUKY U METOJIbI COBMECTHBIX JIEUCTBUI C YUETOM 0OIIMX
MHTEPECOB U BO3MOXKHOCTEH Ka)I0Tr0 WieHa KOJIJIEKTUBA;

NPUHUMATH 1IeJId COBMECTHOM JESITeIbHOCTH, OPTraHU30BBIBATh M KOOPJUHUPOBATH
JEUCTBUS MO0 UX JOCTHXKEHUIO: COCTABIIATD IJIaH ACHCTBUH, paclpeaessaTh poJiv ¢
y4€TOM MHEHUHN yYaCTHUKOB, 00CYXIaTh pe3yJbTaThl COBMECTHON PabOTHI;
OLICHMBATh KAYECTBO CBOETO BKJIAJa U KaXJIOr0 YYaCTHHKA KOMAaH/Ibl B OOIIHIA
PE3yNbTAT MO pa3pabOTaHHBIM KPUTEPHUSIM;

npeiaratb HOBbIE IPOEKTHI, OLIEHUBATH UJIEH C MMO3ULIUHA HOBU3HBI,
OpPUTHHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITH TO3UTUBHOE CTPATErMYECKOE MOBEJACHHUE B PA3IMYHBIX CUTYAIUSX,
NPOSIBIISAITH TBOPYECTBO U BOOOpaKeHUE, ObITh HHUITUATUBHBIM.

114.8.3.3. OBnaneHue yHuBepCaabHBIMU PETYIITUBHBIMU JECUCTBUAMU:

1) camoopranuzanus:

CaMOCTOSITEIILHO OCYIIECTBIIATH MO3HABATENBHYIO I€ATEbHOCTD, BHISABIIATH
poOJIeMbl, CTAaBUTh M (hOPMYJIUPOBATh COOCTBEHHBIC 3a/1aUl B 00pPa30BaTEIIbHOM
NESITEIHHOCTH U )KU3HEHHBIX CUTYaIUsX;



CaMOCTOSTEJILHO COCTABIATh IIJIaH pelIEeHUs MPOOJIEMBbI C YU4ETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUH;

J1aBaTh OLICHKY HOBBIM CUTYaIUsIM;

pacIIMpATh paMKH Y4eOHOI0 MpeAMETa Ha OCHOBE JIMUHBIX MPEAIOUYTEHU;
JIeaTh OCO3HAHHBIN BBIOOp, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32
pelIeHHE;

OLICHMBATh MPUOOPETEHHBIN OIIBIT;

coco0CTBOBATh (HOPMHUPOBAHUIO U MPOSBICHUIO IIUPOKOM 3PYIULIUU B PA3HBIX
00JacTsX 3HaHUH, OCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYpPHBIN
YPOBEHb.

2) CaMOKOHTPOJIb:

J1aBaTh OLICHKY HOBBIM CUTYAaIIUsIM, BHOCUTh KOPPEKTUBBI B I€ATEIBHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIHTATOB LIEIISIM;

BJa/I€Th HaBbIKAaMU MO3HABATEIBLHON pedIeKCHH KaK OCO3HAHUS COBEPIIAEMbIX
JEHUCTBUMN U MBICIUTEIBHBIX IPOLIECCOB, X PE3YJIbTATOB M OCHOBAHMUIA,
UCIIOJIb30BaTh MPUEMBI peIIeKCUU JIs1 OLIEHKU CUTYyaIllH, BBIOOpa BEPHOTO
pelIeHHUS;

OLICHMBATh PUCKHU U CBOEBPEMEHHO MPUHUMATD PEIICHUS 10 UX CHUXKEHHUIO;
NPUHUMATh MOTHBBI U aPTYMEHTHI IPYTUX MPU aHATU3€E PE3YJIbTATOB
JESTENBHOCTH.

3) npuHATHS ce0s U IPYTUX:

NPUHUMATH ce0sl, TOHUMAasi CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHUBBI U apTYMEHTHI APYTUX IIPU aHAIU3€ PE3yIbTaTOB
NEeATEIbHOCTH;

NpU3HABATh CBOE MIPABO U MPABO APYTUX Ha OIMIHUOKY;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C TIO3UIUU APYTOTO YEIOBEKA.

114.8.4. [IpeaMeTHBIE pe3yIbTaThl OCBOCHUS MPOTPAMMBI 10 HHPOPMATHKE
yrayonénnoro ypoBHs B 10 kimacce.

B npouiecce u3yuenus kypca nHbopMaTiku yriayoiaéHHoro ypoBHs B 10 kimacce
oOy4JaromuMucs OyayT JOCTUTHYTHI CISAYIOIINE MPEAMETHBIC PE3YIbTATHI:



BJIa/ICHUE TIPECTABICHUSIMHU O POJIN HH(OPMAIINH U CBA3aHHBIX C HEHl MPOIIECCOB
B IIPHUPO/JIE, TEXHUKE U 00IIECTBE, MOHATUAMHU «HH(DOpPMAIIHSI,
«MH()OPMALIMOHHBIN TIPOIIECCH, KCUCTEMAY, KKOMITOHEHTHI CHCTEMBIY,
«CUCTEeMHBIN 3P HeKT», «<MHPOPMAITMOHHAS CUCTEMAY, «CUCTEMA YIIPABICHUS;
BJIaJICHUE METOJaMH MoucKa nHpopMaiuu B cetn UHTEepHeT, yMeHHEe KPUTHYECKU
OLIEHWBATh UHPOPMAITUIO, IOTYYECHHYIO U3 ceTu HTepHeT;

YMEHHE XapaKTepH30BaTh OOJBIIHE JaHHBIC, TPUBOAUTH MPUMEPHI HICTOYHUKOB HX
MOJTyYEHUS ¥ HAIIPaBJICHUS UCIIOJIb30BaHMs, YMEHUE KIAaCCH(PHUIIMPOBAThH
OCHOBHBIE 33J]a4M aHAJIW3a JaHHBIX (IPOTHO3UPOBAHUE, KIacCUpUKALIKS,
KJIacTepu3aIus, aHalu3 OTKIOHEHHH ), TOHUMATh TIOCIIEI0BATEIFHOCTD PEIICHHS
3a]1a4 aHajK3a JaHHBIX: COOp MEePBUYHBIX JaHHBIX, OYHCTKA U OI[CHKA Ka4eCTBa
JTaHHBIX, BEIOOP W/WJIH MIOCTPOCHHUE MOJEIH, peoOpa3oBaHue JaHHBIX,
BU3YQJIN3AIHsI TAHHBIX, HHTEPIPETAIHS PE3YIhTaTOB;

IOHMMaHUE OCHOBHBIX MPUHITUIIOB YCTPOMCTBA U (QYHKIIMOHHPOBAHHUSI
COBPEMEHHBIX CTAIMOHAPHBIX M MOOMIIbHBIX KOMIIBIOTEPOB, TCHACHIINN Pa3BUTHS
KOMIIBIOTEPHBIX TEXHOJIOTHIA;

BJIaJICHUE HaBBIKAMH PAOOTHI C ONEPAIIMOHHBIMUA CUCTEMAaMH, OCHOBHBIMH BHIAMHU
IpOTPaMMHOT0 00eCTIeYeHHSI ISl pelIeHHs yUeOHBIX 3a/1a4 10 BEIOpaHHOH
CTICIIHATN3aIIH;

HAJIMYHE MPEICTABICHUI O KOMITBIOTEPHBIX CETSAX U UX POJIH B COBPEMEHHOM
MUpe, 0 0a30BBIX MPUHIIUNIAX OpPraHU3aIui U GYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
ceTeil, 00 00X NpUHIMIAX pa3paboTKU U GYHKIIMOHUPOBAHUSI HHTEPHET-
MIPUJIOKECHU;

NOHUMAaHHE Yrpo3 UHPOPMALIMOHHOM 0€30MacCHOCTH, UCIIOJIb30BAaHIE METOJIOB U
CPEIICTB MPOTUBOJICUCTBUSI 3TUM YIpo3aM, co0JIto/ieHne Mep 0e30MacHOCTH,
IpeIOTBPAIIAIOIINX HE3aKOHHOE PAaCIIPOCTpaHEHUE ePCOHATBHBIX JaHHBIX,
cobiroieHre TpeOOBaHUM TEXHUKH 0€30TIaCHOCTH Y TUTHEHBI MPU paboTe C
KOMIIBIOTEpAaMU U APYTUMH KOMIOHEHTaMH IIU(GPOBOTO OKPY>KEHHUSI, TOHUMaHUE
IIPABOBBIX OCHOB MCIOJIb30BAaHMUSI KOMITBIOTEPHBIX MPOrpaMm, 0a3 JaHHBIX U
paboThl B cetn IHTEpHET;



MOHMMaHUE OCHOBHBIX MPUHLHUIIOB JUCKPETU3ALNN PA3INYHbIX BUIOB
uH(popMaIi, yMEHHUE ONpenesiTh HUH(HOPMAIUOHHBIA O0BEM TEKCTOBBIX,
rpauuecKux 1 3ByKOBBIX JAaHHBIX MPH 3aJaHHBIX TapaMeTpax AUCKPETU3ALUH,
YMEHHE OTNPEAENIATh CPEIHIOI CKOPOCTh MEpPEeAaun JaHHBIX, OLIEHUBATh
M3MEHEHHE BPEMEHH Mepeaun Py U3MEHEHUU HHPOPMALIMOHHOTO 00bEMa
JAHHBIX U XapaKTEPUCTUK KaHaJla CBSI3U;

YMEHHE MCMOJIb30BATh MPU PEIICHUHU 3a/1a4 CBONCTBA NO3ULIMOHHOM 3aITUCH YHCE,
aIrOpUTMa MOCTPOEHHUS 3alIMCH YHCIIA B TO3UIIMOHHON CUCTEME CUUCIIEHUS C
3aJIaHHBIM OCHOBAHMEM M MOCTPOEHUS YHUCIIA 10 CTPOKE, COAep Kallel 3anuch
ATOTrO YMCia B IO3UI[MOHHON CUCTEME CUUCIICHHMS C 3aJJaHHBIM OCHOBaHUEM,
YMEHHE BBIMOIHATH apU(PMETHUECKUE ONIEPALIMH B TO3UIIMOHHBIX CHCTEMAaX
CUMCIICHUS;

YMEHHE BBIMOIHATH MPeoOpa30BaHus JOTUUECKUX BbIPAKEHUM, UCTIONb3Ysl 3aKOHbI
anreopbl JJOTUKU, YMEHHE CTPOUTH JIOTUUECKOE BHIPAKEHUE B IU3bIOHKTUBHON U
KOHBIOHKTUBHOM HOpMaIbHBIX (hOpMax Mo 3aJaHHOM TaOiIuIle HCTUHHOCTH,
UCCJIeI0BaTh 00J1aCTh UCTUHHOCTH BBICKa3bIBAHUSA, COACPIKAIIETO IEPEeMEHHbIE,
pelaTh HECIOKHbIE JIOTHYECKUE YPABHEHHS M CUCTEMbl YPAaBHEHMUI;

noHUMaHHe 0a30BbIX AITOPUTMOB 00PAOOTKH YHCIOBOM M TEKCTOBOU
uHboOpMaIK (3aMUCh YUCEI B MO3UIIMOHHOM CUCTEME CUUCICHUS, HAX0XKICHHE
BCEX MPOCTHIX YHUCEN B 33JIaHHOM Juana3zoHe, o00padoTka MHOTOpa3psIHBIX LEIIbIX
YHCeJl, aHAJIU3 CUMBOJIBHBIX CTPOK U JIPYT'UX), AITOPUTMOB [TOMCKA U COPTUPOBKH,
YMEHHUE OTPEAEIATh CI0KHOCTh U3yUaeMBbIX B Kypce 0a30BbIX aJITOPUTMOB
(cymMMupOBaHUE 3JIEMEHTOB MacCHBa, COPTUPOBKA MaccuBa, IepeOOpHbIE
QJITOPUTMBI, IBOMYHBIN TIOUCK) U IPUBOAUTH IPUMEPHI HECKOJIBKUX aJITOPUTMOB
pa3HON CIO0XKHOCTH AJIsl PELLIEHUs] OJJHOW 3aauH;

BJIJICHUE YHUBEPCAJIBbHBIM S3bIKOM IIPOIPaMMHUPOBAHUS BEICOKOT'O YPOBHS
(Python, Java, C++, C#), npencraBiaeHusIMU 0 0a30BBIX TUIAX JAHHBIX U
CTPYKTYypax JaHHBIX, YMEHHE HUCII0JIb30BATh OCHOBHBIE YIIPABIISAIOLINE
KOHCTPYKIMH, YMEHHE OCYILIECTBIIATh aHAIU3 IPEJI0KEHHON POrpaMMBl:
OTIPENENATh Pe3ybTaThl paOOTHI IPOrPaMMBbI IIPU 3aJaHHBIX UCXOHBIX JaHHBIX,



OIPEENTh, IPU KaKUX UCXOJHBIX JAHHBIX BO3MOKHO MOJYYEHHUE YKa3aHHBIX
PE3YJIbTATOB, BBISABIATH JaHHBIE, KOTOPbIE MOT'YT IPUBECTH K OIIMOKE B paboTe
pOrpaMmsl, GOPMYIUPOBATH MPEIOKEHUS 10 YIAYUIIEHUIO TPOrPAMMHOI0 KO/a;
YMEHHUE CO3/1aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JOKYMEHTHI U
J€MOHCTPALlMOHHBIE MAaTEPUAIIBI C UCIIOJIb30BAHUEM BO3MOKHOCTENW COBPEMEHHBIX
MPOrPAMMHBIX CPEJICTB U 00JIAYHBIX CEPBHUCOB;

YMEHHE UCIOIb30BaTh 3JIEKTPOHHBIC TAOIUIIBI ISl aHAIIU3a, IPEACTABICHUS U
00pabOTKH TaHHBIX (BKJIIOYAsl BEIYMCIEHUE CYMMBbI, CPETHETO apu(PMETUUECKOrO,
HanOOJILIIEr0 ¥ HAUMEHBIIETO 3HaYEHUH, pellleHne YpaBHEHU, BHIOOD
ONTUMAJIBHOTO PEIIeHHUs, TOA00p JIMHUM TPEHA, pelIeHue 3a1ad
IPOrHO3UPOBAHUSA ).

114.8.5. TlpeameTHbIEe pe3ynbTaTbl OCBOCHUS IPOrPaMMBbI 10 HHPOPMATHKE
yriay6aénHoro yposHs B 11 kiacce.

B npouiecce u3yuenus kypca uHpopMaTiKu yrayonéHHoro ypoBHs B 11 kiacce
oOy4JaromuMucs OyAyT JOCTUTHYTHI CIEAYIOIINUE MPEAMETHBIC PE3YNIbTATHI:
yYMEHHE CTPOUTH HEPABHOMEPHBIE KOJbI, JOMYCKAIOIINE OJHO3HAYHOE
JIEKOANPOBaHUE COOOIIEHUH (MPeUKCHBIE KOJIbI), UCIIONIb30BATh MPOCTEHIITNE
KOJIbl, KOTOpBIE MO3BOJIAIOT OOHAPYKMBATh U UCTIPABIIAThH OMIMUOKH MPHU TIepeiayue
JaHHBIX, CTPOUTH KO/, 00ECIIEUNBAIOITNI HAUMEHBIITYIO BO3MOKHYIO CPETHIOI0
JUTMHY COOOIICHUS PU U3BECTHOM YaCTOTE CUMBOJIOB, MOSICHATH IPUHIIUITBI
paboTBI IPOCTHIX AJITOPUTMOB CXKATUS JaHHBIX;

YMEHHE pelaTh alTOPUTMUUYECKUE 3a]Ja4l, CBA3aHHbIE C aHAJIN30M IpadoB
(3a1auu OCTPOEHUS ONITUMAIBHOTO ITyTH MEX/y BEpLUIMHAMHU rpada,
OIpe/IeTICHUs KOJIMUECTBA Pa3IMUHbIX IyTelH MEX1y BEpIIMHAMU
OPUEHTUPOBAHHOI'O AlIUKINYECKOro rpada), yMEHHE UCII0JIb30BATh JEPEBbS MIPH
aHaJIn3€ U NOCTPOEHUH KOJIOB U JUJISl IPEJICTaBICHUS apu(hMETUIECKUX
BBIPAKCHUM, IPU PEILICHUH 3a/a4 TOUCKa U COPTUPOBKH, YMEHHUE CTPOUTH JIEPEBO
UTPBI 10 33/IaHHOMY aJITOPUTMY, pa3padaTeiBaTh U 00OCHOBBIBAThH BBIUTPHIIIHYIO
CTpaTETUIO UTPHI;

yMEHHE pa3padaTbiBaTh U peaIl30BbIBATH B BUJIE IPOTpamMM 0a30BbIe alrOPUTMBI,
YMEHHUE UCIOJIb30BaTh B IPOrpaMMax JaHHBIE Pa3JINYHBIX THUIIOB C



y4€TOM OrpaHUYCHUI Ha TUara30H UX BO3MOXKHBIX 3HAYEHUH, TIPUMEHSTh NPU
pELIeHUH 3a7a4 CTPYKTYpPBI JaHHBIX (CIUCKH, CIOBapH, CTEKH, OUEPEH, AEPEBDS),
MCII0JIb30BaTh 0A30BBIE ONEPALIMH CO CTPYKTYpaMu JaHHBIX, IPUMEHSTh
CTaHJAPTHBIE U COOCTBEHHBIE MOANPOrPAMMBI JJIsl 00paObOTKH YHCIOBBIX JAHHBIX
Y CUMBOJIBHBIX CTPOK, UCIIOJIB30BaTh IPH pa3paboTKe mporpamMm OUOIMOTEKH
MOANPOrpaMM, 3HATh (PYHKIIMOHAJIbHBIE BO3MOXKHOCTH HHCTPYMEHTAIIbHBIX
CPEICTB cpefbl pa3pabOTKK, YMEHHE UCIIOJIb30BaTh CPEACTBA OTIAJAKH IPOrPaMM B
cpelie MporpaMMHUPOBAHMS, YMEHUE JOKYMEHTUPOBATh MPOrPAMMBI;

YMEHHE CO3/1aBaTh B€O-CTPaHHULIbI;

BJIa/ICHHE OCHOBHBIMH CBEJICHUSIMU O 0a3axX JaHHBIX, UX CTPYKTYpeE, CPElICTBAX
co3aaHus ¥ pabOThl C HUMHU, YMEHHE UCIIOIb30BaATh TAOJIUUHbIE (PESIIMOHHbIE)
0a3bl TaHHBIX (COCTABIISITH 3aMIPOCHI B 0a3ax JIaHHBIX, BBITIOJIHITH COPTUPOBKY U
MOMCK 3anuceid B 0a3e TaHHbIX, HAMIOJIIHATH pa3paboTaHHyI0 0a3y JaHHBIX) U
CIIPABOYHBIE CUCTEMBI;

YMEHHE UCTOJIb30BaTh KOMIIBIOTEPHO-MAaTEeMaTHUYECKUE MOJIETH JIJIsl aHAT3a
00BEKTOB U MPOLIECCOB: (POPMYIUPOBATH 1€1b MOJEIUPOBAHNS, BBITIOIHSTh
aHaNIu3 pPe3yJbTaTOB, MOJYYCHHBIX B XOJ€ MOJICTUPOBAHUS, OLIEHUBATD
COOTBETCTBHE MOJEIN MOJEIUPYEMOMY OOBEKTY MJIU MPOLIECCY, MPEACTABIATh
PE3yNbTaThl MOJICTIMPOBAHUS B HATJISIHOM BU/IE;

YMEHHE OPTaHU30BBIBATH JIMYHOE HHPOPMAIIMOHHOE MPOCTPAHCTBO C
UCMOJIb30BAaHUEM PA3IMUHBIX CPEJICTB UPPOBBIX TEXHOJIOT UM, TOHUMAHHE
BO3MOKHOCTEN IIU(POBBIX CEPBUCOB rOCYAAPCTBEHHBIX YCIYT, HU(POBBIX
00pa30BaTeIbHBIX CEPBUCOB;

MOHMMaHWe OCHOBHbIX NPUHLMMOB PaboTbl, BO3MOXHOCTEN N OrPaHUYEHMA

NPUMEHEHUA TEXHONOMMN UCKYCCTBEHHOTO MHTENNIEKTa B Pa3/IMYHbIX 06nacTax,
Ha/n4yme nNpeacTaBAeHU O Kpyre pellaemMblX 33434 MaWMHHOMO obyyeHus
(pacnosHaBaHMA, KnaccMdpuUKaLMmM U NPOrHO3UPOBAHMA) HaIMYME NpPeacTaBNeHUN
06 MCNONb30BaHMM MHPOPMALMOHHbBIX TEXHONOTMIA B PA3IUYHbIX
npodeccmoHanbHbIX chepax.
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