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HHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo uHdopmMaTHKe (YriayOJNEHHBI YpPOBEHb) Ha YpOBHE CpEJHETO 00Iiero oO0pa3oBaHUs
pa3paboTaHa Ha OcHOBe TpeOOBaHMH K pe3yjibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeNbHOW MPOrpaMMBbI
cpemHero obmiero oopazoanus, npeactaBieHHBX B DI'OC COO, a takxke deaepanbHOil padodeit mporpaMMbl
BOCTIUTaHUSI.

[TporpamMma no nHpopMaTHKe AaET MPEACTaBICHUE O LENSX, OOLIel cTpaTerui 00y4eHus], BOCIUTAHUS
W pa3BUTHs yyalluxcs cpeacTtBamu ydyeOHoro mnpenmera «MHbopmatukay Ha yriiyOJIEHHOM YpOBHE,
YCTaHaBJIMBAeT OO0A3aTEIbHOE MPEIMETHOE COACp)KaHHe, NPEeNyCMaTpUBAeT €ro CTPYKTYpUPOBAaHHE II0
paszenaM M TeMaM Kypca, OmpeAesisieT paclpelesieHHe ero mo kiaccaM (rogaMm M3y4eHus), NaéT IpUMepHoe
pacmpeneneHre y4deOHBIX YacoB 10 TEMaTHMYECKMM pasfelaM Kypca M PEKOMEHIYeMyHo (IpUMEPHYIO)
[I0CJIEI0BATENIFHOCTD UX U3YUEHHS C YIETOM MEXIIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JTIOTUKU Y4€OHOTO
mpoliecca, BO3PacTHBIX OCOOCHHOCTEH yuaInxcsl.

[IporpaMma 1o uWH(OPMATHKE OIpeneseT KOJMUSCTBEHHBIE W KaueCTBEHHBIE XapaKTEPHUCTUKU
y4eOHOro MaTepuaina Ui KaxI0ro roja U3ydeHus, B TOM YHCIIE AJIS COAEPKATEIbHOTO HAIIOIHEHHs Pa3HOIo
BUAA KOHTPOJsA (IPOMEXYTOUHOW arTecTalMy OOyJaroIluXcs, BCEPOCCHUIMCKHX IPOBEPOYHBIX padorT,
rOCYJapCTBEHHOW UTOroBOM arrectauuu). [Iporpamma mo mHMOpMaTHKE SBISIETCS OCHOBOM IS COCTaBICHHS
aBTOPCKHX Y4EOHBIX MPOrpaMM U YU€OHUKOB, IOYPOYHOT'O INIAHUPOBAHUS Kypca yUUTEIEM.

HNudopmaTika B cperaeM o01ieM 00pa3oBaHUN OTPaKaET:

CYIIHOCTh MH(OPMATHKH KaK HAYYHOH IUCUMWIUIMHBI, W3ydalolied 3aKOHOMEPHOCTH NPOTEKaHHWA W
BO3MOXHOCTH aBTOMATH3aIMK HH(POPMAIIMOHHBIX MPOLECCOB B PA3IMYHBIX CUCTEMAX;

OCHOBHbIE 00J7aCTH TNpUMEHEHHs HH(POpPMATHKM, HOpeXae Bcero HH(YOpPMAaIMOHHBIE TEXHOJIOTHUH,
YIPaBJICHHUE U COLUAIBHYIO cepy;

MEXKIUCHUTLTUHAPHBIN XapakTep HHPOPMATUKU U UHPOPMAIIMOHHOH JesITENbHOCTH.

Kypc mHpOpMaTuKu Uil ypOBHSA cpenHero oOmero oOpa3oBaHMs SIBISETCS 3aBEPIIAIOLIMM 3TarloM
HENPEPHIBHOM MOATOTOBKH 00y4aromuxcsi B 00macTd MHPOPMATUKU U MH()OPMALOHHO-KOMMYHHKALMOHHBIX
TEXHOJIOTHIA, OTIMpaeTcs Ha COIepKaHie Kypca HH(QOPMATUKH YPOBHSI OCHOBHOTO 00IIEro 00pa3oBaHHsI U OIBIT
MOCTOSIHHOTO ~ MPUMEHEHHUS] HMH()OPMAIMOHHO-KOMMYHHUKALMOHHBIX ~ TEXHOJOTUH, HAaéT TEOpPETHUYECKOe
OCMBICIIEHUE, HHTEPIIPETAINIO M 0000IIIEHUE STOTO OTIBITA.

PesynbTate! yriry0néHHOTO YpoBHsI H3yueHus ydyeOHoro npeamera «HpopMaTika» OpUeHTUPOBAHEI HA
MOJTy4eHUE KOMIIETEHTHOCTEH JJIsl MOCeaAyromeil npodecCHoHaIbHON NEesTEIbHOCTH KaK B paMKax JIaHHOM
MpeaMeTHON 00J1acTH, TaK M B CMEKHBIX ¢ Hel obnacTsax. OHM BKJIIOYAIOT B ceOs:

OBIIa/ICHUE KIIFOUEBBIMHU MOHSATHSAMHU M 3aKOHOMEPHOCTSMH, HA KOTOPBIX CTPOUTCS JIaHHAS TpeIMETHAs
00J1acTh, paclo3HaBaHNE COOTBETCTBYIONIMX MM IPH3HAKOB M B3aHMMOCBSI3€H, CIOCOOHOCTh JEMOHCTPHPOBATh
pa3nuYHbIC NOAXO0/IbI K U3YUCHHUIO SIBICHUM, XapaKTEePHBIX Ul H3ydaeMoW NpeaAMEeTHOH obacTy;

YMEHHUE pelIaTh THIIOBbIE NMPAKTHYECKUE U TEOPETHUYECKHE 3aJaul, XapaKTepHBIE IJISi UCIIOJIb30BaHUS
METOIOB ¥ HHCTPYMEHTApHsl IJAHHOH MTpeJMEeTHON 00acTu;

HaJIM4MEe TPEACTaBICHUH O JAaHHON NpeIMEeTHOH o0JacTh Kak LEeJIOCTHOM TEOpuH (COBOKYITHOCTH
TEOPHIi), OCHOBHBIX CBSI35IX CO CMEXHBIMU 00JIaCTAMU 3HAHUI.

B pamkax yrimy0naéHHOro ypoBHS H3ydeHHUs HH(POpPMATHKH oOeclieunBaeTcsl IeJieHanpaBieHHAs
MOJITOTOBKA OOYYAIOMIUXCS K MPOJODKEHUIO 00pa30BaHus B OPraHU3aUsIX NPOPecCHOHAILHOTO 00pa3oBaHUsI
[0 CHELUATBLHOCTSIM, HEMOCPEICTBEHHO CBSI3aHHBIM C IU(POBBIMH TEXHOJOTHSIMH, TAKUM Kak MPOrpaMMHast
WHXXeHepusi, MH(pOpMalUOHHas 0e30HacHOCTh, MH()OPMALMOHHBIE CHUCTEMBl W TEXHOJOTMH, MOOWJIbHBIE
CHUCTEMBbl M CeTH, OOJbIlle JaHHble W MallMHHOEe OOy4YeHHe, TPOMBIIUICHHBIH WHTEPHET Bellei,
HUCKYCCTBEHHBI HHTEJIEKT, TEXHOJOIMH OECHpOBOAHON CBS3M, POOOTOTEXHHKA, KBAHTOBBIE TEXHOJIOIHMHU,
CHCTEMBI pactpeieIEHHOTO peecTpa, TEXHOJIOTHH BUPTYAIbHON M JOIIOJTHEHHOW PealbHOCTEH.

OcHoBHas 1eNib U3y4eHus ydeOHoro mnpeamera «Mupopmatuka» Ha yriyOJEHHOM YPOBHE CPEIHErO
obmiero obOpasoBaHusi — o0ecriedyeHHe JalbHEUIIEro pa3BUTHS WHQPOPMAIMOHHBIX  KOMIIETCHIIUH
00ydJaromerocs, ero roTOBHOCTHM K J>KH3HM B YCIIOBHSIX pa3BUBAIOIIErocss MHGOpMAIMOHHOrO oOIIecTBa U
BO3pacTamIIel KOHKYPEHIIMH Ha pBhIHKE Tpyda. B cBs3u ¢ atuM u3ydenue mHpopMmaruku B 10—11 kimaccax
JOJDKHO 00ECTIeYnTh:

c(OPMHUPOBAaHHOCTh ~ MHPOBO33PEHHs, OCHOBAaHHOTO Ha IOHMMAaHUM pOJM  HH(OPMATHKH,
WHPOPMALMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI B COBPEMEHHOM OOIIIECTBE;

c(OpPMHUPOBAHHOCTH OCHOB JIOTHYECKOTO U alITOPUTMHUIECKOTO MBIILICHHS;

c(hOpMHUPOBAHHOCTh YMEHUH pa3inyaTh (HaKThl U OLIEHKH, CPABHUBATH OLICHOYHBIC BHIBOABI, BUIETh HX
CBSI3b C KPUTEPUSMH OLCHUBAHHS M CBSI3b KPUTEPHEB C ONPENCIIEHHON CHCTEMOH LIEHHOCTEH, NPOBEPSTHh Ha
JIOCTOBEPHOCTh U 0000111aTh HHPOPMALIHIO;



c(hOpMHUPOBAHHOCTH MPEACTABICHUH O BIUSHUM WHPOPMAMOHHBIX TEXHOJIOTUI Ha KU3Hb YEJIOBEKa B
o0IIecTBe, IOHMMAaHUE COLMAIBHOIO, 3KOHOMHMYECKOIO, IOJUTHYECKOr0, KYyJIbTYPHOIO, IOPUIUYECKOTIO,
MPUPOAHOTO, HPrOHOMHUYECKOTO, MEAMLIMWHCKOTO H (IU3HMOJOTMYECKOr0 KOHTEKCTOB HH(POPMALMOHHBIX
TEXHOJIOTHIA;

IOPUHSATHE TIPaBOBBIX W  OTHYECKMX AaCHEKTOB MH(GOPMALMOHHBIX TEXHOJOTWH, OCO3HAHUE
OTBETCTBEHHOCTH JIIOAEH, BOBICUEHHBIX B CO3JaHHE M HCIOIb30BAHWE HWH(POPMALMOHHBIX CHUCTEM,
pacnpocTpaHeHre UHPOPMAIIHY;

CO3[aHME YCIIOBHH M pa3BUTHS HABHIKOB Yy4eOHOH, MPOEKTHOH, HAyYHO-HCCIEIOBATEIbCKONH U
TBOPUYECKOH NEATEIBHOCTH, MOTHBALIMH YYaIIUXCS K CAMOPA3BUTHIO.

B conepxanuu yaedbnoro npeamera «MHbopMaTrKa» BBIIENAIOTCS YETHIpE TEMAaTUIECKUX pa3ena.

Pazgen «IluppoBass rpaMOTHOCTB» IOCBALIEH BOIPOCAM YCTPOMCTBA KOMIIBIOTEPOB M JIPYTUX
3JIEMEHTOB LIM(POBOTO OKPYKEHUSI, BKIIOUAsi KOMIIBIOTEPHBIE CETH, HUCIIOIb30BAHUIO CPEICTB ONEPALIMOHHOM
cucTeMbl, padote B ceTi IHTEpHET U UCTIOJIB30BaHHIO MHTEPHET-CEPBUCOB, HHHOPMAIIMOHHOW O€30MacHOCTH.

Paznen «Teopernueckue OCHOBBI HMH(OPMATHKH» BKIIOYacT B ceOs NOHATHHHBIA amnmapat
WH(POPMATHKH, BOTIPOCH KOIUPOBAHUA WH(DOPMAITUH, U3MEepEHUST HHPOPMAIMOHHOTO 00hEMa TaHHBIX, OCHOBBI
ayreOpbl JJOTMKHU ¥ KOMIIBIOTEPHOTO MOJEIINPOBAHUS.

Pasnen «AaroputMbl M NPOrpaMMHMPOBAHHE» HAlpaBiIeH Ha pa3BUTHE aJrOPUTMUYECKOrO
MBILIEHHS, Pa3pabOTKy aNrOpuTMOB M OLEHKY HX CJIOXXHOCTH, (DOPMHUpOBaHWE HABHIKOB peaTH3alluH
IIPOrpaMM Ha A3bIKaX MPOTrPAMMUPOBAHUS BEICOKOTO YPOBHS.

Paznen «WndopMauuoHHbIEe TEXHOJOTHMH» TIOCBSIIEH BOMPOCaM NPUMEHEHHsS HH()OPMAIIMOHHBIX
TEXHOJIOTHH, peaJr30BaHHbIX B MPUKIAAHBIX MPOrpPaMMHBIX NMPOAYKTaX U MHTEPHET-CEpBUCAX, B TOM YHCIE B
3ajJjayax aHalM3a JAHHbBIX, UCTIONB30BAaHUIO 0a3 AaHHBIX M AJIEKTPOHHBIX TaOIMIl JUIS PEIICHUsS] MPUKIIaTHBIX
3a1a4.

B mnpuBenénHoM panee copepkaHuu ydeOHoro mpeamera «MH(popMmaTHKa» KypCHBOM BBIACICHEI
JOTIOJIHUTENIbHBIE TEMbI, KOTOpbIE HE BXOIST B O0s3aTElbHYIO NIporpamMMmy OOy4YeHHS, HO MOTYT OBITh
MIPEIJIOKEHBI JUI U3yUEeHUS OTAEIbHBIM MOTUBUPOBAHHBIM U CIIOCOOHBIM y4aIlUMCH.

YrnyOnéHuelii ypoBeHb W3ydeHUsT MH()OPMATHKH PEKOMEHAYETCS Ui TEXHOJIOTHYECKOTO MPOQuII,
OPHECHTHUPOBAHHOI'O HA WHXKEHEPHYI0 W HMH(POPMALMOHHYIO cepbl ACATENbHOCTH. YTIyOJNEHHBIH YPOBEHb
n3ydyeHus HMHGOpPMATUKKA 00eCHeyMBacT: MOATOTOBKY yYalllUXCsl, OPUCHTHPOBAHHBIX Ha CIIELUAIBHOCTH B
obmact WHPOPMAIMOHHBIX TEXHOJIOTHA W WH)XEHEPHBbIE CICIHATbHOCTH, Yy4YacTHE B TMPOCKTHOH H
HCCIIEI0OBATENBCKOM EATETbHOCTH, CBA3aHHON C COBPEMEHHBIMH HAIIPaBICHUSMH OTPACId WHPOPMAIMOHHO-
KOMMYHHKAIIHOHHBIX TEXHOJIOTIHMH, MOATOTOBKY K YYacTHIO B OJJUMIMAIaX U caade EAMHOro rocynapcTBEHHOrO
9K3aMeHa 1o HH(pOpMaTHKe.

[MocnenoBaTenbHOCTh M3YyUYEHUsSI TEM B MpejliesiaX OJHOTrO roja oOydeHHs MOXeT ObITh U3MEHEHa IO
YCMOTPEHHIO YYHUTENS IPU OATOTOBKE pabodeld MporpaMMbl M IOYPOUYHOT'O MJIAHUPOBAHUS.

OOmiee uncino 4yacoB, peKOMEHIOBAHHBIX AJs n3yueHus uHdopmatuku — 272 vaca: B 10 xiacce — 136
yacoB (4 "aca B Henenmo), B 11 kiracce — 136 yacoB (4 4aca B HEJIEIIO).



COJAEP/)KAHUE YYEBHOT' O ITIPEJIMETA

10 KJIACC

IHu¢poBas rpaMoOTHOCTH

TpeboBaHua TEXHUKH O€30MIACHOCTH M TUIMEHBI NpH padoTe C KOMIBIOTEPAMH U JIPYTUMH
KOMIIOHEHTaMH LIU(PPOBOTO OKPY>KEHHS.

[TpuHnunel pabOTBl KOMITBIOTEPOB W KOMIBIOTEPHBIX cucTeM. ApxuTekTypa ¢oH Heiimana.
ABTOMaTHYECKOE BBIIOJIHEHHE MPOrpaMMbl IporeccopoM. OnepaTHBHasi, MOCTOSHHAs M JOJITOBPEMEHHAs
namsATe. OOMEH TaHHBIMU C ITOMOIIBIO IMKWH. KOHTpoeps! BHEMTHUX ycTpOHCTB. [IpsMoii JOCTYIT K TaMsITH.

OCHOBHBIE TEHAEHUMHU pPa3BUTHS KOMIBIOTEPHBIX TexHoyoruil. IlapamienbHble BBIYKCIEHUS.
MHoromnpoueccopHbsle cucTteMbl. CynepKkoMnbloTepsl. PacnpenenéHHble BBIUNMCIUTEIBHBIE CHCTEMBI U
00paboTka O0NBIINX JaHHBIX. MOOMIbHBIE (POBBIE YCTPOWCTBA U MX POJh B KOMMYHHUKAIMIX. BcTpoeHHBIE
KOMIIBbIOTEPbl. MUKPOKOHTpOJIEphl. POOOTH3MpOBaHHBIE MPOU3BOICTBA.

[IporpaMMHOe oO0OecricueHHEe KOMIBIOTEPOB W KOMIIBIOTEPHBIX CHCTEM. Buabsl NpOrpaMMHOTO
obecnieueHusi W WX HazHadeHHe. OCOOCHHOCTH TPOTPAMMHOTO OOECTIeUeHHs] MOOWIBHBIX YCTPOWCTB.
[TapannensHoe mnporpaMmupoBanue. CucremHoe mnporpaMmHoe oOecnedenue. OmnepalnuoHHBIE CHCTEMBI.
Yrunutel. paiiBepsl ycTpoicTB. MHCTAIIIANNS M ASUHCTAIISIIHS TIPOrPaMMHOTO 00ecreueHHSI.

QaiinoBeie cucTeMbl. [IpUHIMIBI pa3MelieHus] ¥ UMeHOBaHUS (ailIoB B JOITOBPEMEHHOW MaMSITH.
[[Ta6moHsb! Asst onMcaHus rpynn (aitios.

[Iporpammuoe obecrieueHue. JIMieH3UpOBaHUE MPOTPAMMHOI0 O0CCIICUCHHS W IHU(PPOBBIX PECYPCOB.
[Iponpuerapuoe u cBoOOIHOE MTpOrpaMMHoe obecriedenne. Kommepueckoe 1 HEKOMMEPUYECKOe MCTIONb30BaHUE
MIPOTPaMMHOI0 o0ecriedeHus U HUPPOBBIX pecypcoB. OTBETCTBEHHOCTh, YCTaHABIMBAEMasl 3aKOHOAATEILCTBOM
Poccwuiickoit Deneparun 3a HEMpaBOMEPHOE HCIIONB30BaHUE IPOTPAMMHOTO oOOecreueHus W MH(POBBIX
pecypcCoB.

IIpyHOMIIEI TOCTPOEHUST M alllapaTHble KOMIIOHEHTHI KOMIBIOTEPHBIX ceTell. CeTeBble MPOTOKOIBI.
Cets Untepner. Anpecanus B cetn MaTepHET. [IpoTokons! cteka TCP/IP. Cucrema moMeHHBIX UMEH.

Paznenenne IP-cetm Ha moaceTH ¢ MOMOIIBIO Macok mnojacereil. CereBoe aAMHHHUCTPUPOBAHHE.
ITonyyeHnue pnaHHBIX O CETEBBIX HACTpOMKax KoMmbloTepa. [IpoBepka Hamuuus CBS3M C y3JIOM CETH.
Onpenenenne MapIpyTa ABHKEHUS TAKETOB.

Bugpr nmestenpHoct B cetn WuTepHer. Cepsucel WuTepHera. ['eomHdopMannoHHBIE CHCTEMBI.
['eonokanMOHHBIC CEPBUCH PEANBHOTO BpEMEHHU (HAmpuMeEp, JIOKAIUs MOOWIBHBIX TEIC(QOHOB, ONpEACICHHE
3arpy>KeHHOCTH aBTOMarucTpaieil), ”HTEpHET-TOPTOBIIs, OPOHUPOBAHKE OUIIETOB U TOCTHHHII.

I'ocymapcTBEeHHBIE 3IEKTPOHHBIE CEPBUCHI U yCIIyrd. ColMaabHbIE CETH — OpraHU3alHs KOJUIEKTHBHOTO
B3aUMO/IeiicTBUS U oOMeHa JaHHbIMU. CeTeBOI ITHKET: MpaBWIIa MoBeJeHHs B KubeprpocTpancTie. [Ipobiema
MOJUIMHHOCTH NOTy4eHHOH nH(popMannu. OTKPbITbIE 00pa30BaTeIbHbBIE PECYPCHI.

TeXHOreHHBIE M HKOHOMUYECKHE YIPO3bl, CBSI3aHHbIE C HCIOJb30BAHUEM HH(POPMALMOHHO-
KOMMYHHKAIIMOHHBIX ~ TexHoyiorud. OOmme mnpoOsieMbl 3amuThl  HHOOpPMAMU ©  HWHGOPMAI[MOHHON
0esonacHoctu. CpenctBa  3ammThl  MHPOpMAlMM B~ KOMIBIOTEPAaX, KOMIBIOTEPHBIX  CETSIX H
aBTOMaTH3MPOBaHHBIX MH(OPMAIIMOHHBIX cucTeMax. [IpaBoBoe oOecriedeHne nHPOPMaMOHHON 0€30IaCHOCTH.

[MpenoTBpanieHe HECAHKIIMOHUPOBAHHOTO JOCTyNa K JIMYHOW KOH(HICHIMATBHONH HH(OpManuy,
XpaHAIICHCS Ha MEPCOHAJLHOM KOMIIBIOTEPE, MOOMIIBHBIX YCTpPOHCTBaX. BpeaoHOCHOE MporpaMMHOE
obecriedeHne M CHocoObl OOpbOBI ¢ HUM. AHTHUBUpPYCHBIE INporpamMmbl. OpraHuzauys JHYHOTO apXHBa
nHpopmanun. PezepBHoe konupoBanue. [laponbHas 3ammra apxusa.

udpoanne nanHbix. CHUMMETpHYHBIE W HecMMMeTpuuHble ImUQphl. [ludper mpocToii 3aMeHbI.
HIudp Lezaps. Hudp Buxenepa. Anropurm mudpopanus RSA.

TeopeTnyeckne 0CHOBBI MH(pOPMATHKH

Wudopmanus, nanasie 1 3HaHUA. MTHGOpMAaIOHHBIE TIPOIIECCH B IPUPOJIE, TEXHUKE U 0OIIECTBE.

HemnpepriBHBIC ¥ JTUCKPETHBIC BEIMYMHBI U CUTHAIBL. HeoOX0IMMOCTh MHUCKpeTHU3auu WHGOPMAITHIH,
MpeJHa3HauYeHHON sl XpaHEeHus], epeaayr 1 00paboTKu B IU(PPOBIX CUCTEMAX.

JBonuHoe komupoBaHue. PaBHOMepHbIE W HepaBHOMEpHbIE Koabl. JlekoanpoBaHHE COOOIICHUH,
3alMMCaHHBIX C IMOMOMIBIO HEPABHOMEPHBIX KOIOB. Ycnosue danHo. HOCTpOCHI/Ie OIHO3HAYHO ACKOAUPYEMBIX
KOJIOB C TIOMOUIBIO JiepeBa. EnuHUIBI n3MepeHus KoanyecTBa WHPopMauu. AdaBUTHBIA MOIXO0A K OLEHKE
KOJIMYecTBa HHPOPMALIUH.

Cuctemsl cuncieHus. Pa3BEpHyTas 3amuch MENbIX W APOOHBIX YHCENT B IO3WIIMOHHON CHCTEME
cunciaenus. CBoicTBa HO3I/IHI/IOHHOI71 3aI1iMCH Yucia: KOJIMYECCTBO HHq)p B 3aIl1MCH, IPpU3HAK ACJIMMOCTH YUCJjIa Ha
OCHOBaHHME CHCTEMBl CUUCIIEHUSA. AJTOPUTM IEpeBoja LEJOro 4uciaa M3 P-WYHON CHCTEMBI CUHCIIEHUS B



JEeCATUYHYIO0. ANTOPUTM TepeBoJa KoHeuHoW P-muHOW ApoOu B AeCATHYHYIO. AJITOPUTM HEpPEBOAA LIENOro
YUCIa W3 JCCATUIHOU CHCTEMBI cUMclieHWs B P-wmunyto. IlepeBon KOHEUHOH mecaTHYHOW npoOu B P-wumyro.
JlBonuHasi, BOCbMEpUYHAas U MIECTHAAIATEPUYHAS CUCTEMBI CUMCIICHHUS, CBSA3b MEXIY HUMH. Apr(MeTHUECKHIE
orepanyy B NO3UIMOHHBIX CUCTEMaX CUMCIEHHsA. TponyHasl ypaBHOBEIIEHHAs cHCTEMa CUMCIEHUs. /[BonuHo-
JECSITUYHAS CHCTEMA CUUCIICHHUSL.

Komnpoanme tekctoB. Kommposka ASCIIL. Opnobaiitasie komupoBku. Cranmapr UNICODE.
Komuposka UTF-8. Onpenenenne nHGOpMAIMOHHOTO 00bEMa TEKCTOBBIX COOOIICHHH.

Konuporanue nzodpaxenuii. Onenka nHHOPMAIMOHHOTO 00hEMa TpadyMUSCKUX TAHHBIX TIPH 3aJaHHBIX
paspelieHur U INIyOMHE KOoOupoBaHus LBeTa. llBeroBble Mmognenu. BektopHoe koxupoBanue. DopmaTsl
rpaduueckux ¢aitnoB. TpéxmepHas rpaduka. PpakrampHas rpaduka. 3HakomcTBO ¢ mnpodeccueir Web-
Jr3anHep.

KoaupoBanue 3Byka. Ouenka MH()OPMAIMOHHOTO 00bEMa 3BYKOBBIX NAHHBIX IIPU 3aJaHHbBIX 4acTOTE
JUCKPETU3aLMU U pa3psiiHOCTH KOAUPOBAHUS.

Anrebpa noruku. IloHsTne BbIcKa3biBaHUs. BbickaspiBarenbHeie (opMbl (npeaukatsl). KBaHTOPHI
CYIIECTBOBAaHMS U BCEOOLTHOCTH.

Jlornueckue omeparuu. TaOnuibl WCTHHHOCTH. Jlormdeckne BBIpakeHHS. Jlormdeckne TOXKICCTBA.
Jloka3aTenbCTBO JIOTHUECKUX TOXKIECTB C MOMOLIBbIO TabiIHIl HICTUHHOCTHU. Jlornyeckue onepanuy U onepaun
HaJl MHO>KECTBaMHU.

3aKoHBI anTeOphl JIOTUKHA. ODKBHBAJICHTHBIE TPEOOpa30BaHUs JIOTHYECKUX BhIpaxeHwid. Jlornmdyeckue
YpaBHEHUS U CUCTEMBI YpaBHEHUH.

Jlornyeckune QyHKIUH. 3aBUCHMOCTh KOJMYECTBA BO3MOXKHBIX JIOTHUECKHX (PYHKIHMH OT KOJIMYECTBA
aprymeHToB. [loiHble cucTeMBI JIOTHUECKUX (HYHKLUH.

Kanonuueckue ¢Gopmbl JIOTHUECKUX BblpaskeHHH. CoBEpILECHHbIC TU3BIOHKTHBHBIC U KOHBIOHKTHBHBIC
HOpMaJibHbIE (DOPMBI, AITOPUTMBI UX TIOCTPOCHUS 10 TaOJHIIe HCTUHHOCTH.

Jlornueckue 3neMeHTHl B cocTaBe KommbloTepa. Tpurrep. Cymmarop. MHoOropaspsaHblii cymMMarop.
IlocTpoeHne cxeM Ha JOTMYECKHX 3JIEMEHTaX IO 33JJaHHOMY JIOTHYECKOMY BBIPaXKEHHIO. 3alHCh JIOTHYECKOTO
BBIPA)KEHMSI 10 JIOTUYECKOU CXEME.

[IpencraBnenne LeibIX 4YWUced B MaMATH KommbioTepa. OrpaHMYeHHOCTh JHana3oHa 4YHCENl Tpu
OTPaHHYEHNH KOJIMYeCTBa paspsaaoB. llepenonHeHne paspsanHoil ceTku. be3zHakoBble M 3HAKOBBIE JaHHBIE.
3HaKOBBIH OUT. [[BOMUHBIN JOMOJHUTEIBHBIA KO OTPUIIATCIBHBIX YHCEII.

[ToGutoBble Jnoruueckue omnepauuu. Jlornveckuii, apupMeTHyecKuidi H UUKINYECKUH CIBUTH.
[Iudposanne ¢ moMoIHI0 TOOUTOBOM oneparun «uckirouatomiee NI,

IIpencraBneHne BEHNIECTBEHHBIX YHCEN B MAaMSITH KOMIIBIOTEpA. 3HAdamas 4acTb M MOPSJIOK YHUCIA.
Junana3oH 3HaYeHWH BEIIECTBEHHBIX 4Yuceld. [IpoOinemMbl XpaHEHUS BEIISCTBEHHBIX YHCEIN, CBS3aHHBIE C
OTpaHHYEHHEM KOJIMYECTBAa pa3psIoB. BEINONHEHHE omepanuil ¢ BEIIECTBEHHBIMH YHWCIIaMH, HAKOIUIEHHE
OIKMOOK ITPH BEIYUCIICHUSX.

AJTOpUTMBI M MIPOTPAMMHPOBaHUE

OmnpeneseHne  BO3MOXHBIX — PE3yNbTaToB  pabOThl  MPOCTEHIIUX  aITOPUTMOB  YIPABJICHUS
HCIIOJTHUTEISIMU M BBIYMCIUTEIBHBIX alrOpUTMOB. OmpeeneHre NCXOAHbIX JaHHBIX, IPU KOTOPBIX alrOpUTM
MOJKET JaTh TpeOyeMblii pe3ybTar.

Otambl pelieHus 3aJad Ha KOMIbloTepe. MHCTpyMeHTanbHBIE CpEACTBa: TPAHCIATOP, OTJIAIUHK,
npoduupoBIUK. KoMnuisiuys 1 nHTEpIpeTanus nporpaMM. BupTyaibHbie MaluHBL

WuTterpupoBanHas cpefa pa3paboTku. MeToasl OTiIaAku nporpaMm. Vcrnonb30BaHHE TPacCUPOBOYHBIX
tabmuu. Otnamounbiii BbiBoJ. [lomaroBoe BbIMOMHEHHE Tporpammbl. Todku octaHoBa. IIpocmoTp 3HaueHMI
MIEPEMEHHBIX.

A3k nporpammupoBanus (Python, Java, C++, C#). Tunsl 1aHHBIX: LEIOYUCICHHBIC, BEILICCTBEHHBIE,
CUMBOJIBHBIC, Jormdeckue. Bersnenus. Cnoxxubple ycmoBus. Llukiaer ¢ ycimoBueM. LIMKIIBI TIO TepeMEHHOM.
B3anmo3aMeHseMocTh pa3nuyHbIX BHIOB NUKIOB. MHBapuaHT mukia. CocTaBieHNe NUKIA C UCIOIb30BAaHHEM
3apaHee ONpeeEHHOrO HHBaprUaHTa IUKJIIA.

JoxyMeHnTupoBaHue nporpamm. VMcnons3oBanne koMMeHTapueB. [1oAroToBka onucanus NporpaMmsl U
WHCTPYKITUH JUTS TTOJTb30BaTEIS.

AnroputMbel 00pabOTKM HATypaJIbHBIX YHWCEJI, 3allMCAHHBIX B TMO3MLMOHHBIX CHUCTEMaX CUMCICHUS:
pa3OueHye 3amicH YMCiia Ha OTAETbHbIE HU(PHI, HAXOXKICHHE CYMMBl M NpPOHM3BEACHHS LHU(]pP, HAXOKICHUE
MaKCHUMaJIbHON (MUHUMAIBHOM) ITUGPEI.

HaxoxnaeHnne Bcex MPOCTBIX YHCEN B 3aJaHHOM AuarazoHe. llpencraBimeHme umcia B BUae HaOopa
MPOCTBIX COMHOXKUTENEH. ANTOPUTM OBICTPOTO BO3BEACHHUS B CTEIICHb.



O06paboTka naHHBIX, XpaHsuuxcs B Qainax. TekcToBele u ABoMYHBIE (aiinbl. DaiioBble TepeMEeHHbBIE
(daitmossie ykazaTenun). YreHue u3 daiiia. 3anuce B daii.

Paszbuenue 3agaun Ha noazanaun. [lognporpammel (mpoueaypsl U ¢GyHKuuM). Pekypcus. PexypcruBHbie
00bekThl ((PppaxTansl). PekypcuBHble mnpouenypbl ¥ ¢GyHKUuH. Mcmonb3oBaHWe CTeKa IS OpraHHU3allUuH
PEKYPCUBHBIX BBI30BOB.

Hcmonp30BaHre CTaHOAPTHONW OWMONMOTEKM s3bIKa MporpamMmupoBaHus. llomkirodenne OWOIHOTEK
MOANIPOrpaMM CTOPOHHUX MPOU3BOAUTENEH. MOAYNBHBIN NPUHLIKIT HOCTPOSHUS IPOrPaMM.

Uucnennsle Metonpl. TouHoe M NpUOMIDKEHHOE pelIeHus] 3agadd. YUCIeHHbIE METOIbl PEIICHMSA
YpaBHEHUH: MeTox mepebopa, METOH IOJOBHHHOTO AeneHus. [IpuOmmxEéHHOE BBIYMCICHHE AJIMH KPHUBBIX.
Brruncnenne miomaneit Guryp ¢ moMoIpo YUCIeHHBIX METOA0B (METO/ IPSMOYTOJIBHUKOB, METO TPATICIIHIA).
[Nonck makcuMyma (MUHUMYMa) QYHKIIMH OJTHOH MIepEeMEHHON METOJIOM TOJIOBHHHOTO JAEJICHUSI.

O0paboTka CHMBOJBHBIX JaHHBIX. BeTpoeHHBIE (PYHKIINHU S3bIKa MPOTPAMMHPOBAHUS JJIsI 00pabOTKH
CHUMBOJIBHBIX CTPOK. ANTOPUTMBI 00pabOTKH CUMBOJIHBIX CTPOK: MOJCYET KONWYECTBA MOSIBICHUH CUMBOJIA B
CTpOKe, pa3OueHHne CTPOKH Ha CJIOBa MO MPOOENbHBIM CHMBOJIAM, OUCK MOJCTPOKH BHYTPU JaHHOW CTPOKHU,
3aMEHa HaWIEHHOW TMOACTPOKH Ha APYryl CTpPOKy. ['eHepamms BceX CIIOB B HEKOTOpPOM aidaBHTe,
YIOBJIETBOPSIIOIIUX 33AaHHBIM orpaHnueHusM. [IpeobpazoBanue yucia B CMUMBOJIBHYIO CTPOKY M 0OpaTHO.

MaccuBbl M TOCIENOBAaTEIBHOCTH YHced. BprumcieHne oOOOIIEHHBIX XapaKTEPUCTUK 3JIEMEHTOB
MaccuBa WM YHCJIOBOH IIOCIIEAOBATEIbHOCTH (CyMMBI, TPOM3BEICHHS, CpPEAHEro aphu(MeTHUECKOro,
MUHUMAJIBHOTO W MAaKCHUMAJIBHOTO JJIEMEHTOB, KOJIMYECTBA JJIEMEHTOB, YIOBJIETBOPAIOINX 3aJaHHOMY
yCII0BUIO). JIMHEIHBINM MOUCK 3aIaHHOTO 3HAYCHUSI B MACCHUBE.

CopTHpoBKa 0JJHOMEpHOrO MaccuBa. [IpocTbie METOBI COPTHPOBKH (METOA My3bIpbKa, METOX BBIOOPA,
coptupoBka BcraBkamu). CopTupoBka ciustHEEeM. brpicTpas coptupoBka MaccuBa (amroputM QuickSort).
JIBOMYHBIN TOUCK B OTCOPTUPOBAHHOM MACCHBE.

JByMepHBIE MacCHBBI (MaTpHIbl). AJNTOPHUTMBI OOpabOTKH JBYMEPHBIX MACCHBOB: 3allOJIHEHHE
JBYMEpPHOI'O YHCJIOBOTO MaccHBa IO 33JaHHBIM TIpaBHIaM, IOMCK JJEMEHTa B JBYMEPHOM MAacCHBE,
BBIYUCJICHHE MaKcuMyMa (MHUHHMyMa) M CYMMBI 3JIEMEHTOB [IByMEPHOIO MAacCHBa, IEPECTAHOBKAa CTPOK H
CTOJIOIIOB IBYyMEPHOT'O MacCHBA.

NHpopMannoHHBIE TEXHOJIOTHH

TekcroBsIit mpomeccop. PenakrupoBanue u popmarupoBanue. [IpoBepka opdorpadun u rpaMMaTHKy.
CpencrBa MOMCKa M aBTO3aMEHBI B TEKCTOBOM Ipolieccope. Mcmonb3oBanue ctuneid. CTpyKTypUpOBaHHbBIE
TEKCTOBbIe JOKyMeHTHl. CHocku, ornaBieHue. KosekTuBHas pabora ¢ JoKymMeHTamH. HHCTpyMeHTBHI
peLeH3UpOoBaHNs B TEKCTOBBIX mIpoueccopax. O6naunsle cepBuchl. JlenoBas mepenucka. Pedepar. Ilpasuna
LUTUPOBAHMUS MCTOUYHUKOB W odopmiieHHs Oubimorpaduueckux ccbliok. OQopMiIeHHE CIUCKa JUTEPATYPBHI.
3HAKOMCTBO ¢ KOMITBIOTEpHOM BEPCTKOU TeKcTa. TexHudIecKrue cpeacTBa BBoja TekcTa. Crenuann3upoBaHHbIC
CPEICTBa PEIaKTHPOBAHNS MAaTEMATHIECKUX TEKCTOB.

Ananu3 paHHbIX. OCHOBHBIE 3aJaud aHajiW3a JaHHBIX: [POTHO3UPOBAaHHUE, KiacCUUKAIMA,
KJlacTepu3alus, aHalu3 OTKIOHeHHH. [locneioBaTenbHOCT PEUICHUS 3a/1a4 aHATN3a JaHHBIX: COOp MEPBUYHBIX
JIAHHBIX, OYHCTKA M OIEHKA KauyecTBa JIAHHBIX, BHIOOP W/WIIM MOCTPOCHUE MOJEIH, Ipeodpa3oBaHie JaHHBIX,
BU3yaJIH3alllsd AAHHBIX, MHTEpHpETalus pe3yiabTaroB. [IporpaMMHBIE CpeACcTBa W HMHTEPHET-CEPBHUCHI UIA
00paOOTKH U NPEJCTaBIEHHS JaHHbIX. boiblie nanHbie. MammaHoe oO0ydeHue. VHTEIeKTyanbHbIN aHaIu3
JAHHBIX.

AHalu3 JaHHBIX C TIOMOLIBIO AJIEKTPOHHBIX TaOnuLl. Beraurcienrne cyMMbl, cpeHero apugpMeTHu4ecKoro,
HanOoJbIIero (HaMMEHBIIEr0) 3HaUeHHs auanazoHa. Beruucnenne kosdduimenta KOppeirsuud ABYX PsIOB
nanHbix. [locTpoeHne cTon04aThIX, TUHEWYATBIX M KPyroBbIX auarpamm. [loctpoenue rpadukoB (yHKIHH.
[lonGop nuuuM TpeHaa, pemeHue 3a1ay MPOrHO3UPOBAHMSL.

YucneHHoe pelIeHHWe YpaBHEHMH C TOMOLIbI0 Toadopa mapamerpa. ONTHMHU3AIMS Kak IOUCK
HAWIYYIIETO pelleHrs] B 3aJaHHbIX ycioBusix. LleneBas ¢pyHkius, orpaHuueHus. JlokajabHbIe M TIOOATBHBIH
MUHHMYMBI 11eJIeBoi (QyHKIMU. Penrenue 3aa4 onTHMU3AIMN C TOMOIIBIO 3JIEKTPOHHBIX TAOJIHII.

11 KJIACC

TeopeTudeckue 0CHOBbI MH(POPMATHKH

Teopernueckne MOAXOABI K OLEHKE KOJWYecTBa MH(GOpMaUWU. 3aKOH aJJUTUBHOCTH HH(OpMAIHU.
®opmyna Xaptiau. Uadopmanns u BepositHocTs. Popmyna Llennona.

Anroputmel cxatus qaHHeix. Anroput™m RLE. Anroputm Xaddmana. Anroputm LZW. Anroputmbl
CKaThg JAHHBIX C TOTEpSIMH. YMEHbIIeHHWE TIyOWHBI KoaupoBaHUs IBeTa. OCHOBHBIE HIEH AITOPUTMOB

cxkarus JPEG, MP3.



CKopocTb nepeaayn JaHHBIX. 3aBUCUMOCTh BPEMEHH Nepeiaun 0T HHYOPMAMOHHOTO 00bEMa TaHHBIX
W XapakTepUCTHK KaHajla CBs3W. [IpuumHBI BO3HMUKHOBEHHSA OIMMOOK TpHM mepepade MaHHBIX. Kompl,
MO3BOJIIONINE OOHApPYKUBATh M MCHPABISATH OLIMOKH, BO3ZHHMKAIOIIWE IPH Mepenade AaHHBIX. PaccrosHue
Xsmmunra. Koguposanue ¢ moBropenuem 6utos. Koasl XaMmuHra.

Cuctempl. KOMIOHEHTHI cHCTeMBl M WX B3anMozeicTBHe. CHCTeMHBIH 3¢ GdekT. YIpaBieHHe Kak
nHpOpMaITMOHHBIN TIportecc. OOpaTHas CBS3b.

Mogenu u moaenupoBanue. Lens monenupoBanus. COOTBETCTBHE MOJAETH MOIEIUPYEMOMY OOBEKTY
WJIY TIPOLECCY, LEIU MOJAeINpoBaHus. DopManu3anus NpUKIaaHbIX 3a0a4.

IIpencraBienne pe3ynbTaTOB MOAETUPOBAHUS B BHJE, YAOOHOM ISl BOCHPHUATHS UYEIOBEKOM.
I'paduueckoe npencrapneHne TaHHBIX (CXEMBbI, TAOIUIBI, TPAdUKH).

I'pader. OcHoBHBIE TOHATUSA. Bunmer rpados. Omnucanue rpadoB ¢ MOMONIBIO MaTPUL CMEKHOCTH,
BECOBBIX MATPHII, CITUCKOB CMEXHOCTH. PellieHne aqropuTMHYECKHUX 3a/1ad, CBA3aHHBIX C aHANU30M rpados
(mocTpoeHre ONTHMALHOTO MYTH MEXAY BEpIIMHAMHU Tpada, OompeneneHHe KOJIMYeCTBa Pa3IMUHBIX IMyTel
MEX]y BEpLUIMHAME OPUCHTUPOBAHHOTO alIMKIMUYECKOTO rpada).

Hepesbsa. bumapnoe nepeBo. JlepeBbs momcka. CrmocoObl o6xoma nmepeBa. IIpencrarienue
apu(MeTndecKux BBIpOKEHWA B BHJIE JepeBa. [IMCKpeTHBIE WTPHl JBYX HWIPOKOB C TOJHOW WH(pOpMAaImen.
[TocTpoenne aepeBa nepebopa BapuaHTOB, OMUCAHUE CTPATETMH MIPHI B TaOIW4HOW (opme. BeIMrphimHbe U
MIPOUTPHIIITHBIE TO3UIIMU. BRIUTPBIIIHBIE CTPATETUH.

CpencTBa UCKYCCTBEHHOro HHTE/UIeKTa. CepBUCHl MAlIMHHOIO MEPEBOJA M PAaclO3HaBaHUS YCTHOU
peun. KorautuBHble cepBuch. HneHTudukamus W TOUCK  HM300paKEHWIA, paclo3HaBaHHWE JIUII.
CamooOyuaromuecs cucteMbl. VICKyCCTBEHHBIH MHTEIUIEKT B KOMIBIOTEPHBIX UTpax. Vcronb30BaHre METO0B
HCKYCCTBEHHOTO MHTEJUIEKTa B 00ydJarommx cucreMax. lMcmonp3oBanne METOI0B UCKYCCTBEHHOT'O MHTEIUICKTa
B pobOororexnuke. MHTepHeT Bemieil. llepcrieKTUBBI pa3sBUTHS KOMIBIOTEPHBIX HHTEIUIEKTYyalbHBIX CHCTEM.
Heliponnsle ceTu.

AJITOPUTMBI U IPOTrPAMMHUPOBAHME

@opmanuzauus NOHATUA aiaroputMma. MamuHa TelOpuHra Kak yHHBEpCallbHas MOJENb BBIYUCICHHUMN.
Tesuc Yépua—TrropuHra.

OrieHKa CI0XHOCTH BhIUMCIICHUH. Bpems paboThl B 00BEM UCTIONB3yeMO# aMsTH, UX 3aBUCUMOCTD OT
pa3sMepa HMCXOAHBIX JAaHHbIX. OIleHKa aCHUMIOTOTHYECKOM  CIOXKHOCTH  aJrOPUTMOB.  AJTOPUTMBI
MOJIMHOMHAJIBHOM cloXHOCTH. [lepebopHble anropuTMbl. [IpuMepsl pa3nuyHbIX alrOPUTMOB PEIICHUS OIHOM
3a7a4, KOTOPbIE HMEIOT Pa3IMYHYIO CIIOKHOCTh. 3HAKOMCTBO C Mpod)eccreil MporpaMMuUCT.

[owck MpOCTHIX YKCeN B 33JaHHOM JIHAIIa30HE C TIOMOIIBI0 ATOPUTMA «PeIIeTo DpaTtoceHar.

MHoropa3psiHbIe [IeJble YMCIa, 3a7a9u IITMHHON apuPMETHKH.

CrnoBapu (accollMaTWBHBIE MAacCHBBI, OTOOpakeHHs). Xomi-tadbmunpl. [loctpoeHue andaBUTHO-
YaCTOTHOTI'O CJIOBAPSA JUIsl 33JaHHOTO TEKCTA.

Crekn. AHaIM3 MPAaBIILHOCTH CKOOOYHOTO BBIpakeHHs. Berancienne apnMeTHIecKoro BeIpaKeHUs,
3aMKUCaHHOTO B TOCT(UKCHOM (hopme.

Ouepenu. Mcnionp3oBaHue ouepeu JIIsl BPEMEHHOTO XpaHeHH JaHHbIX.

Anropurmer Ha rpadax. llocTpoeHne MHHMMAaIHHOIO OCTOBHOTO JEpEeBa B3BEUICHHOTO CBS3HOTO
HEOpPHEHTHpPOBaHHOTO Tpada. KommdecTBo paznuyHBIX MyTEH Mexay BEepIIMHAMH OPHEHTHPOBAHHOTO
aruKImyeckoro rpada. Anroput™ JIeHKCTphI.

HepeBbst. Peanmuzarust nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. [IBomuHbIe (OMHApHBIE) JEpPEBBS.
[loctpoenue nepeBa mis 3aJaHHOTO apU(METHIECKOTO BhIpaKeHH. PeKypcrBHBIE alropuTMbI 00X0/1a J1epeBa.
Hcnonp3oBanue creka U ouepean A1 00Xoa JepeBa.

JuHamuueckoe mporpaMMHpOBaHME KaK METOJ PELIeHHUs 3aJad C COXPaHEHHWEM IPOMEXYTOUHBIX
pe3ybTaToB. 3a/1a4M, pelaeMble C TOMOLIbI0 JMHAMUYECKOTO IPOrpaMMHUPOBAHMS: BBIYMCIECHUE PEKYPCUBHBIX
(yHKIHIA, TOJICYET KOJIIMYECTBAa BAPHAHTOB, 33/Ia4H ONITHMHU3AIINH.

[Monstne 00 OOBEKTHO-OPUEHTHPOBAHHOM MporpaMmMupoBannu. OOBekTHl W Kiacchl. CBoiicTBa M
MeToAbl 00BEeKTOB. OOBEKTHO-OPMEHTUPOBAHHBIA aHanu3. Pa3paboTka mporpamMm Ha OCHOBE OOBEKTHO-
OPHEHTHUPOBAaHHOTO NoAxoAa. MHKancynsms, HacieJ0BaHUE, TTOIUMOPPHU3M.

Cpenpl ObICTpO#t pa3paboTku nporpamm. [IpoektupoBanue untTepderica nojp3opareis. Vcmnonb3oBanue
TOTOBBIX YIPABIIEMBIX SJIEMEHTOB U1l IOCTPOEHUs HHTEpdeiica.

00630p s1361K0B TporpaMmmupoBanus. [loHsTHe 0 MapaaurMax MpOrpaMMHUPOBAHUSI.

NHpopManiuOHHBIE TEXHOJIOTHH

OTamnel KOMIBIOTEPHO-MAaTEMAaTUYECKOT0 MOJEIMPOBAaHUS: TTOCTAHOBKA 33/1a4yH, pa3paboTKa MOJENH,
TECTUPOBAHUE MOJIETH, KOMIIBIOTEPHBIN SKCIIEPUMEHT, aHAJIU3 PE3YJIBTATOB MOJICITUPOBAHHS.



Juckpernzanys Npu MaTeMaTHYECKOM MOJEIMPOBAHHMU HETIPEPBIBHBIX MpoIleccoB. MonenupoBaHHe
IBIDKEHUs. MogjenupoBaHue  OHOJOTMYECKUX  CHCTEeM. MaremMaTud4eckue MOJEIM B DKOHOMHUKE.
BrruncnurenpHble SKCIEPUMEHTHI C MOJETISIMH.

OO0paboTka pe3ynbTaTOB OJKCIEPUMEHTa. MeToA HauMeHbIIMX KBaaparoB. OIleHKa YHCIOBBIX
[IapaMeTpoB MOJEIUPYEMBIX OOBEKTOB M HPOLECCOB. BoccTaHoBieHME 3aBUCHMOCTEH IO pe3yibTaTam
JKCIEPUMEHTA.

BepostHoctHbie Momenu. Metoasl Monte-Kapno. WmutanmonHoe MoxenupoBaHue. CHCTEMBI
MaccOBOTO OOCITYy>KHBaHUSI.

Tabmmuneie (persTuoHHbIe) 0a3pl JaHHBIX. Tabnmuila — TpeacTaBiICHHUE CBEICHHH 00 ONHOTHITHBIX
o0bekTax. Ilone, 3amuch. Karou Tabauiel. PaboTa ¢ roToBoii 6a3oii JaHHBIX. 3anojaHeHre 0a3sl faHHbIX. [Touck,
COPTHPOBKa M (PUIBTpalsl JaHHBIX. 3ampockl Ha BRIOOPKY AaHHBIX. 3alpockl ¢ MapaMeTpaMu. Beraucnsemsie
II0JIS1 B 3aIlpocax.

MHorotabnuynble 0a3bl JaHHBIX. TUMBI CBs3ed Mexay Tabnumamu. Bremnwii xirod. IlemoctHocTh
0a3bl TaHHBIX. 3aMpockl K MHOTOTa0IUYHBIM 0a3aM JTaHHBIX.

NaTepHer-npunoxenus. [lonsaTre o cepBepHON M KIMEHTCKON 4YacTax caiita. TeXHOJOTHUS «KIUEHT —
cepBepy, e€ TocTOMHCTBA M HemocTaTK. OcHOBH si3bika HTML 1 kackamubix Tadsmn ctuneit (CSS). Cuenapuu
Ha si3bIKe JavaScript. @opMel Ha BeO-CTpaHHMIIE.

Pasmenienue BeO-caiiToB. Yciryra XocTHHra. 3arpy3ka (haiijoB Ha Cair.

BBoj n300paxeHnii ¢ UCTIONB30BaHUEM PA3IHMYHBIX ITUPPOBEIX YCTPOUCTB (MU(MPOBBIX (POTOAMIIAPATOB
U MHKPOCKOIIOB, BHUJCOKaMep, CKaHEpOB M Jpyrux ycrpoiicts). ['paduueckuit pemakrop. PaspemieHue.
KanpupoBanue. HcnpaBnenue mnepcnekTuBbl. ['mcrorpamma. Koppeknus ypoBHEH, KOppekuus I[BeTa.
ObecuBeunBaHue BETHRIX H300pakeH. PeTyms. Pabora ¢ obmactsimu. OUIBTpEL.

Mmuorocnoifable n300paxenus. TexctoBele cimon. Macka cmos. Kananel. CoxpaHeHUe BBIIEIEHHON
obnactu. [loaroroska wimrocTpanuii s BeO-caiiToB. AHUMUPOBaHHBIC N300paKEHUSL.

Bexkropnas rpaduka. [IpumutuBel. MI3MeHeHne mopsaka 31eMeHTOB. BripaBHUBaHME, pacrpeneicHue.
I'pynnupoBka. Kpuble. @opMaTbl BEKTOPHBIX PHUCYHKOB. Jcmonb3oBaHue KOHTYpoB. BekTtopuzanus
PACTPOBBIX H300PAKEHUIMA.

IIpuHLIMIIBI TOCTPOEHUSI U PEelaKTUPOBaHUS TPEXMEpHBIX Mojeneil. CeTouHble Mojenyd. MarepHuabl.
MonenupoBanre MCTOYHUKOB ocBemieHus. Kamepsl. AnmutuBHble TexHonoruu (3D-mpuntepsl). [lonstue o
BHUPTYaJIbHOI peaJlbHOCTH U IOTIOJIHEHHOH pealbHOCTH.



ILTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI ITO THOOPMATHUKE
(YIUIYBJIEHHBIN YPOBEHB) HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yNbTAThl OTPAXKAIOT TOTOBHOCTh W CHOCOOHOCTh yYAIIUXCS PYKOBOJCTBOBATHCS
cOpMHUpPOBaHHOW BHYTPEHHEW TO3ULUCH JIMYHOCTH, CHUCTEMOW ILIEHHOCTHBIX OpPWCHTAlWil, MO3UTUBHBIX
BHYTPEHHHUX yOSKICHUH, COOTBETCTBYIONIMX TPAIUIIMOHHBIM IEHHOCTSM POCCHHUCKOTO OOIIECTBA, PaCUINpPEHUE
JKH3HCHHOTO OTBITA M ONbITa JEATSIHLHOCTH B TIPOLIECCE peallu3allMy CpeJCcTBaMU y4eOHOro MpeaMmera
OCHOBHBIX HalpaBJICHUI1 BOCHUTATEIbHON JESITEIILHOCTH.

B pesynbrare u3ydyeHuss HHGOPMATHKH Ha YPOBHE CpEIHEro oOIIero o0pa3oBaHus y yqamierocs OyayT
c(OpPMHPOBaHBI CIIETYIOIIHE JNIHOCTHBIC PE3yIbTATHI:

1) rpaKIaHCcKOro BOCIUTAHMSA:

OCO3HAaHHE CBOMX KOHCTUTYLMOHHBIX NpaB U OOSI3aHHOCTEH, YBa)KCHHME 3aKOHA W MPaBONOPSIKA,
cOOJTI0IEeHE OCHOBOIIOJIATAIOIITINX HOPM HH(POPMAITMOHHOTO ITpaBa ¥ HHPOPMAITHOHHOW 0€30TTaCHOCTH;

TOTOBHOCTh MPOTHBOCTOSTh HJICOJIOTHH SKCTPEMH3MA, HAIIMOHATN3Ma, KCCHOPOOUH, MUCKPUMUHAIINN
10 COIMAJIBHBIM, PEJIIMTUO3HBIM, PACOBBIM, HAIITMOHAJIBHBIM IIPU3HAKaM B BUPTYAJIbHOM ITPOCTPAHCTBC,

2) IaTPHOTUYECKOI0 BOCIIUTAHMSA:

[EHHOCTHOE OTHOIIICHHE K HMCTOPHYCCKOMY HACIEMIO, NOCTHKEHHsIM Poccuu B Hayke, MCKYCCTBE,
TCXHOJIOTHAX, IOHUMAaHHUEC 3HAUYCHUA I/IH(I)OpMaTI/IKI/I KaK HayKH B )KU3HU COBPEMCHHOTI'O O6HleCTBa;

3) IyXOBHO-HPaBCTBEHHOT'0 BOCITUTAHMSI:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MOBE/ICHNUS;

CHOCO6HOCTI) OLICHMWBATDH CUTyallulO U IPUHUMATh OCO3HAHHBLIC PCIICHUA, OPUCHTHUPYACH HA MOPAJIbHO-
HPaBCTBCHHBLIC HOPMbBI 1 ICHHOCTHU, B TOM YHCJIC B CCTU HHTepHCT;

4) 3cTeTUYeCKOro BOCIIUTAHMS:

3CTETHYECKOE OTHOIICHHE K MUPY, BKITFOUYasi SCTETUKY HAYYHOTO U TEXHUYECKOTO TBOPUECTBA;

CHOCO6HOCTI) BOCIIPUHUMATL pa3jId4yHbI€ BHUABLI HCKYCCTB4, B TOM 4YHUCJIC OCHOBAHHOI'O Ha
WCTIOJB30BaHUH UH(POPMAIIMOHHBIX TEXHOJIOTHIA;

5) ¢pu3uveckoro BOCHUTAHUS:

c(hOpMHUPOBAHHOCTh 3IOPOBOIO M OE30MACHOT0 00pa3a *U3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3M0pOBBIO, B TOM 4HClIe 3a Ccu€T coOmoJeHusi TpeOoBaHWIT Oe30macHON HKCIUTyaTallid CPEJICTB
WH(POPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

6) TPYI0BOI0 BOCIIMTAHMSA:

FOTOBHOCTh K aKTHBHOM ACATCIIbHOCTU TEXHOJOTHYECKOM U COHHaIILHOﬁ HaIlpaBJICHHOCTH,
CMOCOOHOCTh UHUIIMHUPOBAT, IUTAHUPOBATH H CAMOCTOSTEIIBHO BBITIONHATh TAKYIO JCSITEIBHOCTH;

uHTepec K chepaM  TPOPECCHOHANBHOW  JNEATETbHOCTH, CBA3aHHBIM € HWH(GOPMATUKOH,
nporpaMMHupOBaHUEM U I/IH(bOpMaHI/IOHHBIMI/I TEXHOJOTUAMH, OCHOBAHHBIMU Ha JOCTWIKCHUAX HAYKH
uHpOPMATUKK M HAyYHO-TEXHHYECKOTO MPOrpecca, yMEHHE COBEpIaTh OCO3HAHHBIA BbIOOp Oymymieit
npodeCCruu U Pean30BbIBATh COOCTBEHHBIC JKU3HCHHBIC TUIAHBI;

TOTOBHOCTh U CITIOCOOHOCTH K 00pa30BaHMIO M CaMOOOPa30BaHHIO HA MPOTSHKEHUHU BCEH HKU3HH;

7) 3KOJIOTMYeCKOr0 BOCITUTAHMSA:

OCO3HAHUE TIIO0ATBHOTO XapakTepa SKOJOTHUYECKHX MPOOJIEeM M MyTeH WX PEIICHUs, B TOM YHCIE C
y4ETOM BO3MOXKHOCTEH HHPOPMAITHOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA;

8) HeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH,
JTOCTH)KEHHSIM HAYYHO-TEXHHYECKOTO Iporpecca M OOIIECTBEHHOW INPAKTUKH, 32 CYET TOHMMAHUS POJIU
WHPOPMAIMOHHBIX PECypcoB, MHOOPMAIIMOHHBIX IMPOIECCOB U WHPOPMAIMOHHBIX TEXHOJIOTHH B YCIOBHSX
UG poBoi TpaHchOpMAIIUU MHOTHX cep XKU3HH COBPEMEHHOTO 00IIeCTBa;

OCO3HAaHHME [IEHHOCTH HAay4YHOH JEATEIbHOCTH, TOTOBHOCTh OCYIIECTBIATh HPOCKTHYI H
HCCIICA0BATCIBbCKYIO ACATCIIbHOCTE HHANBHUAYAJIbHO U B I'PYIIIC.

B mponecce AOCTHIKCHUA JMYHOCTHBIX PE3YJIbTATOB OCBOCHUA IIPOrpaMMbl 110 I/IH(i)OpMaTI/IKe y
00y4aroIuUXCsl COBEPIICHCTBYETCS SMOIMOHAIBHBIN HHTEIUIEKT, PEATONaralonii cChOPMUPOBAHHOCTb:

CaMOpETYJIMPOBAHMs, BKIIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE NPUHUMATh OTBETCTBEHHOCTH 32 CBOE
IIOBCACHHUC, CHOCOGHOCTB aaanTupoBaTbCd K OMOLMOHAJIBHBIM H3MCHCHUAM U IPOSABIIATH FI/I6KOCTB, 6LITB
OTKPBITBIM HOBOMY;



BHYTPEHHEH MOTHBALlMW, BKJIIOYAONIEH CTpeMJICHHE K IOCTIKEHHIO IENH M YCIeXy, ONTHMH3M,
WHUIIMATUBHOCTH, YMEHNE JAEHCTBOBATh, NCXOMAS U3 CBOMX BO3MOKHOCTEH;

SMIIATHH, BKJIFOYAIONIEH CIIOCOOHOCTh TOHMMATh dMOLMOHATBLHOE COCTOSHUE JOPYTUX, YYUTHIBATH €ro
MIPH OCYIICCTBICHUY KOMMYHHUKAIIUH, CTIOCOOHOCTh K COYYBCTBHUIO U COTICPEKUBAHMUIO;

COIMAJIHFHBIX HABBIKOB, BKIIIOYAIOMINX CIIOCOOHOCTH BBICTPAMBATH OTHOIIEHHUS C JIPYTHMH IJIIOIBMH,
3a00THTHCS, IPOSIBIIATH UHTEPEC U Pa3periaTh KOHPIUKTEL.

METAINPEJMETHBIE PE3YJIbTATbBI

B pesynbrare u3yueHuss HHGOPMATHKHN Ha YPOBHE CPEIHET0 00IIero oOpa3oBaHus y ydanierocs OyayT
c(hOpMHUPOBaHBI METANPEAMETHBIC PE3YJbTaThl, OTPAKCHHBIC B YHHBEPCAIBHBIX YUYCOHBIX JCHCTBUAX, a
MMEHHO — TI03HABaTelbHbIC YHUBEPCAJIbHbBIC YIeOHbIE ACHCTBISI, KOMMYHUKATHBHbIC YHHUBEPCATIbHbBIC YICOHbBIC
JEHCTBHS, PETYJISATUBHBIC YHUBEPCATbHBIC YUCOHBIC JCHCTBUS, COBMECTHAS IEATEIIEHOCTD.

Ilo3HaBaTe/IbHBIE YHHBEPCAJIbHbBIE YUeOHbIE AeiiCTBHSA

1) 6azoBbIe JOrHYecKue AelCTBHUS:

CaMOCTOSITETTbHO POPMYITHPOBATE U AKTYaTH3UPOBATH MIPOOIEMY, pacCMATPUBAThL €€ BCECTOPOHHE;

yCTaHaBJIUBATb CyHICCTBCHHLIﬁ MpU3HAaK WJIMX OCHOBaHUA ]I CpaBHCHHA, KJIaCCI/I(i)I/IKaHI/II/I u
000011IeHNS;

OTIPENIENIATH [IENH ACATSILHOCTH, 33/1aBaTh MapaMeTPhl H KPUTECPUU UX TOCTIKCHHUS,

BBIABJIATH 3aKOHOMCPHOCTHU U MPOTUBOPCUHNA B paCCMAaTPHUBACMBIX SIBJICHUAX

pa3palaThiBaTh IUTAH PEUICHHs MPOOJIEMbl ¢ YYETOM aHajiW3a MMCIOIIUXCS MaTepUalbHBIX U
HEMAaTePUATBHBIX PECYPCOB;

BHOCUTBH KOPPEKTUBLI B ACATCIIbHOCTh, OHCHUBATH COOTBETCTBUEC PE3YJILTATOB LEIAM, OLICHUBATL PUCKHU
MOCJIEACTBUIN IEATCILHOCTH;

KOOPJUHHUPOBATH U BBHIMOIHITE pabOTy B YCIOBHSAX PEANTBHOIO, BUPTYaTbHOTO M KOMOWHHPOBAHHOTO
B3aMOJCHCTBHSI;

Ppa3BUBaTh KPCATUBHOC MBIIIJICHUC MTPU PECIICHUHN JXKU3HCHHBIX HpO6J'ICM.

2) 6a3oBbIe HCCIEI0BATEIbLCKUE € CTBUA:

BJIaJICTh HABBIKAMH YYEOHO-HUCCIIEIOBATEIBCKON M MPOCKTHOW JIESTENBHOCTH, HABBIKAMH Pa3pelICHUS
npo0JieM, CIOCOOHOCTHIO M TOTOBHOCTHIO K CaMOCTOSITCIBHOMY IOMCKY METOJIOB PEIICHHS MPaKTHYSCKUX
3aaa4, IpUMCHCHUIO PA3JIMYHBIX MECTOJ0OB ITO3HAHUS,

OCYIIECTBIATh PA3IMYHbIC BUJBI JACATEILHOCTH TO MOJYYCHUIO HOBOI'O 3HAHUS, €r0 MHTEPIIPETAIINH,
MpeoOpa30BaHMI0 U MPUMEHEHHIO B PA3IIUUHBIX YUEOHBIX CUTYAIMSIX, B TOM YHCIE NPU CO3JAHUU YUYCOHBIX U
COIMaJIbHBIX IIPOCKTOB,

(bopMHPOBATH HAYYHBIN THIT MBIIJICHHUS, BIAJACTh HAYYHOW TEPMUHOJIOTHUEH, KIFOUEBBIMU TIOHSITHAMU U
METO/IaMH;

CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIC 3aJlaud B OOpPA30BATECIILHOW JACSITEIBHOCTH W JKU3HEHHBIX
CUTyallUuiX;

BBISIBIISITh TPUYUHHO-CIICICTBEHHBIC CBSI3M W AKTyalM3WPOBaTh 3ajadyy, BBIIBUTATh THIOTE3y €&
pelICHUA, HAXOAUTh apTyMEHTBI [JIs1 NJOKAa3aTCIIbCTBA CBOUX YTBep)K]leHHﬁ, 3aaaBaTb MMapaMeTpbl U KPUTCPUHN
pELICHUS;

aHAITM3UPOBATh TMOJYYCHHBIC B XOJIC PCIICHUS 3aJaddl Pe3yJbTaThl, KPUTHYECKU OIICHUBATh HX
JIOCTOBEPHOCTh, TPOTHO3UPOBATH H3MEHEHHE B HOBBIX YCIIOBHUSIX;

JIaBaTh OLIEHKY HOBBIM CHUTYAIlHsIM, OIIEHUBATh MPHOOPETEHHBIN OIBIT;

OCYIIECTBIATh  IICJICHAPABICHHBI TIOMCK TIEpeHoca CpPeICTB U CHnocoOOB  JeHCTBHUS B
po(heCCHOHATBHYIO CPEY;

YMETh NIEPEHOCUTH 3HAHUSA B ITO3HABATCIIbHYIO U IIPAKTUYCCKYIO O6J'[aCTI/I KHU3HCACATCIIPHOCTH,

YMETh HHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEIMETHBIX 00acTeil;

BBIJIBUTaTh HOBBIE WJIEH, NpeJJiaraTb OPUTHHAJIBHBIE MOIXOJbl W PEIICHUS, CTaBUTh IMPOOJIEMBI U
3aJ1a4M, JOIYCKAIOIINE aJIbTCPHATUBHBIC PEIICHHMS.

3) padoTa ¢ undopmanmeii:

BIIQJICTh HABBIKAMHU TMIONydeHUS WH(GOPMAIMM W3 KMCTOYHUKOB PA3HBIX THIIOB, CaMOCTOSTEIHHO
OCYIIECTBJIATh TOWCK, aHAIM3, CUCTEMAaTU3aI[UI0 U MHTEPIPETANNI0 MHPOPMAIUK Pa3INYHBIX BHIOB U (HopM
MPEICTaBJICHUS;



CO371aBaTh TEKCTHI B PA3INYHBIX (popMmarTax ¢ ydéTOM Ha3HAUCHMS WH(POPMALUK U LEICBOM ayIUTOPHUH,
BBIOMpast ONTUMAJIbHYIO (POPMY IPEICTABICHHS Y BU3yaIn3allHy;

OLICHUBATh JTOCTOBEPHOCTH, JIETUTUMHOCTh HH(OpManuu, €€ COOTBETCTBUE MPAaBOBHIM M MOpPAIBHO-
3THUYECKHUM HOpMawm;

UCIIOJIB30BaTh CpencTBa HMH()OPMAIMOHHBIX M KOMMYHMKALIMOHHBIX TEXHOJIOTMHI B pPELICHUU
KOTHUTHBHBIX, KOMMYHHKAaTHBHBIX M OpPraHM3allMOHHBIX 3aJad C COOJOAeHHEeM TpeOOBaHUI 3PrOHOMUKH,
TEXHUKH 0€30MacHOCTH, TUTHEHBI, pecypcocOepesKeH s, MPABOBBIX M ATUYECKUX HOPM, HOPM WH(POPMALMOHHON
0€e3011aCHOCTH;

BJIaJeTh HAaBBIKAMM pAacHO3HaBaHMA M 3alIUTHl HMH(OpManuu, WHPOPMAMOHHON Oe3omacHOCTH
JIUYHOCTH.

KomMyHnKaTHBHBIE yHHBepcaJlbHbIe yYeOHbIe el CTBUSA

1) o0menue:

OCYIIECTBIISTh KOMMYHHKALIUK BO BceX cepax KHU3HU;

pacmo3HaBaTh HeBepOanbHBIE CpeAcTBa OOIICHHWs, IMOHWMATh 3HAYCHHWE COLHMAJIbHBIX 3HAKOB,
pacno3HaBaTh NPEANOCHIIKY KOHGINKTHBIX CUTYallui U CMAr4aTh KOH(QIUKTHL;

BJIAJCTh PAa3IMYHBIMH CIIOCOOaMU OOLICHUS M B3aMMOJEIHCTBUS, apryMEHTHPOBAaHHO BECTH AWAJIOT,
YMETh CMSTYaTh KOH(QIUKTHBIC CUTYAIINH;

pa3BEPHYTO U JIOTHYHO U3J1araTh CBOIO TOUKY 3PEHUS C HCIOJIB30BAHUEM SI3BIKOBBIX CPEJCTB.

2) cOBMECTHAA J1eATEIbHOCTD:

MMOHUMATh M UCIIOJIb30BaTh MPEUMYIIIECTBa KOMaHAHON U HHANBUYaJIbHON paboOTHI;

BBIOMPATh TEMATHKY M METOZBI COBMECTHBIX NEHCTBUII ¢ yU4€TOM OOIIMX MHTEPECOB U BO3MOKHOCTEH
Ka)KIOr0 4IeHa KOJUIEKTHBA;

MPUHUMATh LENH COBMECTHOH AEATEIbHOCTH, OPraHU30BBIBATH M KOOPAMHHMPOBATH JEHCTBHUS MO HUX
JOCTIDKEHHIO: COCTAaBIISATh TUIAH JEHCTBUH, pacmlpelesisiTh POJM C Y46TOM MHEHHMH y4YacTHHKOB, OOCYXIATbh
pe3yabTaThl COBMECTHOM PabOTHI;

OLICHMBATh KAaueCTBO CBOETO BKJIAJa M KaKIOr0 y4YacTHHKAa KOMaHIbl B OOLIMI pe3yinpTaTr IO
pa3paboTaHHBIM KPUTEPHSIM;

npeJyiaraTh HOBBIE MPOEKTHI, OLEHUBATh HJIEU C MO3UIIUN HOBHU3HBI, OPUTMHAIBHOCTH, MPaKTUYECKON
3HaYNMOCTH,;

OCYIIECTBIATh TO3UTHUBHOE CTPAaTErMYeCKOe TMOBEJIEHHE B pPa3IMYHBIX CHUTYallUsX, MPOSABIATh
TBOPYECTBO U BOOOpaKCHHUE, ObITh HHUIIMATUBHBIM,

PerynsiTuBHbIe yHMBepcabHbIe y4eOHbIe el CTBUA

1) camoopranuszanus:

CaMOCTOSITETIbHO OCYILECTBISITh MO3HABATEIBHYIO JIESTEIBHOCTh, BBIIBISATH MPOOJEMBI, CTaBUTh W
(dopMynupoBaTh COOCTBEHHBIE 3a/1a4l B 00pa30BaTeNIbHOM ASSTEIBHOCTH U )KU3HEHHBIX CUTYalLUsX;

CaMOCTOSITETIbHO COCTABIISITD IUIaH PELICHUS IPOOJIEMBI C YIETOM MMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U NPEATIOUTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYAaIIHsIM;

pacuIMpsATh PaMKU y4eOHOT 0 IpeIMeTa Ha OCHOBE JIMYHBIX MPEIOYTECHHIH;

JlenaTh 0CO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a PEIICHUE;

OIIEHUBATh IPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (POPMHUPOBAHMIO M MPOSBICHUIO IIUPOKOW SPYIMLHMHM B Pa3HbIX 00JACTAX 3HAHMH,
MOCTOSIHHO TIOBBILIATH CBOM 00pa30BaTEeNbHBIN U KyJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYyallWsIM, BHOCHTb KOPPEKTHBBI B JEATEIBHOCTh, OLICHHBATh COOTBETCTBHE
pE3yIBTaTOB LENSIM;

BJIAJIETh HaBBIKAMHM TIO3HABATENIHLHOH pedIeKcHM Kak OCO3HAHWS COBEpIIaeMbIX JCHCTBUA U
MBICITUTENFHBIX MPOIECCOB, UX PE3yJIbTaTOB M OCHOBAHH, HCIOJIB30BaTh NMPUEMBI peIeKCHH AJS OIEHKH
CUTYyalluH, BEIOOpa BEPHOTO PELICHNUS;

OIIEHHBATh PUCKH U CBOEBPEMEHHO MMPUHUMATD PEIIEHHS 110 UX CHIKEHHIO;

MIPUHAMATh MOTHUBBI U apTYMEHTHI APYTUX MIPH aHAIIN3E PE3YIHTATOB IEATEIbHOCTH.

3) npuHATHS ce0sl U APYTUX:

NPUHUMATE ce0sl, MOHUMasl CBOU HEJOCTATKU U JOCTOMHCTBA,;

MPUHAMATH MOTUBBI U apTYMEHTHI APYTUX MIPH aHAIN3E PE3YIbTATOB AEATEIHHOCTH;

MpHU3HABATh CBOE MPaBO U MPaABO JIPYTHX Ha OIMINOKY;



pa3BUBaTh CIOCOOHOCTH MOHUMATEH MHP C TTO3UIINH JIPYTOr0 YeJIOBEKa.
NOPEJIMETHBIE PE3YJIbTATDBI

B mpomecce u3ydenus xypca MHQOpPMATUKH YrayOnéHHOTO YpoBHS 6 10 Kinacce ydamumucs OyayT
JTOCTUTHYTHI CIEAYIOIIHE IPEIMETHBIE PE3yIbTaThL:

BJIaJICHHE MPEJCTABICHUSIMH O POJIX MH()OPMAIMU U CBA3aHHBIX C HEW MPOLECCOB B MPUPOAE, TEXHUKE
1 001I1eCTBE, MOHATHAMH «HHPOpMANUs», «MHPOPMAIMOHHBIH MPOLECC), «CHCTEMAy, «KKOMITOHEHTHI CHCTEMBD»,
«CHCTeMHBIN 3P PEKT», «MH(OPMAIIOHHAS CHCTEMay, «CUCTEMa YIIPABICHHD);

BJIaJicHHEe METOoJaMH Ioucka HH(opManuu B ceTd VIHTepHET, yMeHHe KPHUTHYECKH OLECHHBATh
nHPOpPMALIUIO, MOTYUYSHHYIO U3 ceTh MHTepHeT;

YMEHHE XapaKTepU30BaTh OOJbIINE MAaHHBIC, NMPUBOAWUTH IPHUMEPHl HCTOYHHKOB HX IOIYYEHHS H
HaTpaBICHUs]  UCIOJIb30BAHUS, yMEHHE KJIacCH(QHUUIMPOBATH OCHOBHBIC 3aJadyd  aHalnu3a JaHHBIX
(mporuo3upoBanue, KiaccH(pUKanus, KIacTepu3alus, aHAIM3 OTKIOHEHHUi), MOHUMATh MOCIEIOBATEIFHOCTD
penIeHus 3a1a4 aHaJIM3a TaHHBIX: COOp MEPBUYHBIX TaHHBIX, OYNCTKA M OIICHKA KauecTBa JaHHBIX, BEIOOP W/HIIH
MIOCTPOSHHE MOJIEIH, IPeoOpa3oBaHIe JAaHHBIX, BU3yaIN3alus JAaHHBIX, HHTEPIPETALUs pe3yIbTaToB;

MOHUMAaHNE OCHOBHBIX MPHHIUIIOB YCTPOHUCTBA M (YHKIIMOHUPOBAHUSI COBPEMEHHBIX CTALIMOHAPHBIX U
MOOHJIBHBIX KOMITBIOTEPOB, TEHICHIINH Pa3BUTHS KOMITBIOTEPHBIX TEXHOJIOTHIA;

BJIaJICHHE HaBBIKAMU pPA0OTHI C ONEPAMOHHBIMU CHCTEMaMH, OCHOBHBIMH BHIAMHU IIPOIPAMMHOIO
oOecriedeHus I pelIeHus] y9eOHBIX 3a/1a4 10 BRIOPaHHOH Crielnann3alum;

HaJIM4Me TPEACTABICHUNH O KOMITBIOTEPHBIX CETSIX M MX POJM B COBPEMEHHOM MHpE, O 0a30BBIX
NPUHIUIAX OpPTaHU3alMy U (GYHKIIMOHUPOBAHHS KOMITBIOTEPHBIX CEeTeH, 00 OOIIMX NMPHHIMIAX Pa3pabdOTKH H
(YHKIIMOHUPOBAHUS HHTEPHET-TIPUIIOKEHHIA;

HNOHMMaHUE Yrpo3 HMH(GOPMAIMOHHONW O€30MacHOCTH, HCHONb30BAaHUE METOJIOB U CPEICTB
NPOTUBOACHCTBUS 3THM yrpo3aM, COOJIOJeHHe Mep Oe30MacHOCTH, TNPEIOTBPALIAIONINX HE3aKOHHOE
pacmpocTpaHeHHe MEePCOHANBHBIX TaHHBIX, COOMIOICHNE TPeOOBaHMI TEXHUKH OE30IacCHOCTH M TUTHEHBI NPU
paboTe ¢ KOMNBIOTEpaMHU W APYTMMH KOMIOHEHTaMH HU(PPOBOrO OKPY)KCHUS, TOHUMAaHUE MPABOBBIX OCHOB
WCTIONBb30BaHMS KOMITBIOTEPHBIX MTPOTPaMM, 0a3 TaHHBIX U pabOThI B ceT MHTepHET;

NOHMMaHWE OCHOBHBIX IPHUHIMIOB JHCKPETHU3AIMH PA3MYHBIX BHJOB HWH(pOpMaNWH, YyMEHHE
OTpeNeNisiTh MH()OPMAIMOHHBIH O0BEM TEKCTOBBIX, TpaUUecKHX M 3BYKOBBIX JAHHBIX NpPU 33JaHHBIX
napamerpax JUCKpeTH3allid, yMEHHE OIpeIelsTh CpPEAHIOI CKOPOCTh TMepeladyd JaHHBIX, OICHUBATh
M3MEHEHHE BPEMEHH Iepe/iauu P U3MEHEHHH HH(POPMAIIMOHHOTO 00bEMA JIaHHBIX U XapaKTePUCTUK KaHaja
CBSI3H;

YMEHHUE UCIIOJIb30BaTh MPH PEHICHUH 33j1a4 CBOWMCTBA IMO3WUIIMOHHOW 3alMCH YHCEN, ajJropuTMa
MOCTPOSHHMS 3aIIMCH YUCIIa B MMO3UIIMOHHOW CHCTEME CUUCIICHUS C 3aJJaHHBIM OCHOBAaHHEM U IIOCTPOCHUS YHCia
10 CTPOKE, COJEpIKaIleld 3alliCh 3TOr0 YHMCIa B MO3UIIMOHHON CHCTEME CUMCICHUS C 33JlaHHBIM OCHOBaHHUEM,
yYMEHUE BHIMOJIHATH apu(METHYECKHE ONIEPAIMH B TIO3UIIMOHHBIX CHCTEMAaX CUHCIICHHUS,

YMEHHUE BBHIOJHATH MTPeoOpa30BaHus JTOTHYECKUX BBIPAKEHHM, MCIOJB3Ysl 3aKOHBI anreOpbl JIOTHKH,
YMEHHE CTPOUTH JIOTHYECKOE BBIPRKEHHE B JTUIBIOHKTHBHOW W KOHBIOHKTUBHOM HOPMAJbHBIX (POpMax Io
3aJJaHHOW TaONWIle WCTHHHOCTH, WCCIIEAOBaTh 00JacTh WCTHHHOCTH BBICKA3bIBaHUS, COJIEPIKAIIETO
NepEMEHHBIE, pellaTh HECIOXKHbBIE JJOTHYECKHE YPaBHEHHS U CUCTEMbl ypaBHEHHUH;

NOHMMaHKe 0a30BBIX AJITOPUTMOB OOPaOOTKM YHCIIOBOW M TEKCTOBOM MH(MOpManuy (3alHCh YHCET B
MO3UIIMOHHON CHCTEME CUMCIICHHUS, HaXOXKIEHHE BCEX IMPOCTBIX YUCENT B 33/IaHHOM JHara3oHe, oOpaboTka
MHOTOPA3PSIHBIX LENbIX YHCEN, aHaIU3 CHMBOJILHBIX CTPOK W JIPYTHX), aJTOPUTMOB IOMCKAa M COPTUPOBKHU,
YMEHHUE ONpEeAETSTh CIOKHOCTh HM3y4aeMbIX B Kypce O0a30BBIX alrOPUTMOB (CyMMHPOBAHHE 3JIEMEHTOB
MaccuBa, COPTHPOBKAa MacCHBa, IE€PEOOPHBIC alrOPUTMbI, ABOMYHBIA IOMCK) W TNPHUBOAMUTH IPHUMEPHI
HECKOJIBKUX aJITOPUTMOB Pa3HOMN CIIOKHOCTH JIJIs PEIlIeHUs] OJTHOM 3a/1auu;

BJIaJICHHE YHHBEPCAJIBHBIM SI3BIKOM NPOrpaMMHpPOBaHMs BeicOKoro ypoBHs (Python, Java, C++, C#),
IpeacTaBiIeHUsIME O Oa30BBIX THINAX JAHHBIX M CTPYKTYpax [aHHBIX, YMEHHME HCIIOJIb30BaTb OCHOBHBIC
VIpaBISIIONIAE KOHCTPYKIIMH, yMEHHE OCYIIECTBISTh AaHalM3 NPEJIOKECHHOW IPOrPaMMEBI:  ONPENEeNsATh
pe3yibpTaThl paboThl MPOrpaMMbl TMPH 33JaHHBIX HMCXOJHBIX JAHHBIX, OMNpPEAEISITh, MPH KAKUX HCXOIHBIX
JAHHBIX BO3MOXKHO TIOJyYEHHE YKa3aHHBIX Pe3yJbTaTOB, BBISBISATH JaHHBIE, KOTOPble MOTYT HPUBECTH K
omuOke B paboTe nporpaMmbl, HGOpMYIHPOBATH MPEIIOKEHHS IO YIYULICHUIO IPOrPAMMHOI0 KOAA;

YMEHHUE CO03/1aBaTh CTPYKTYPUPOBAHHBIC TEKCTOBBIC JOKYMEHTHI M JIEMOHCTPAIIMOHHBIE MaTEpPHUANbI C
WCTIOJIb30BaHHEM BO3MOXKHOCTEHW COBPEMEHHBIX MPOTrPaMMHBIX CPEICTB M 00IaYHBIX CEPBUCOB;



YMEHHUE HUCIOJIb30BaTh DIICKTPOHHBIC TAONUIIBI Uil aHAIN3a, MPEJCTaBICHUS U 0OpaOOTKU JNaHHBIX
(BKJIIOYAsl BBIYHMCICHUE CYMMBI, CPEIHEro apu(METHYECKOro, HAaWOONBIIET0 W HAUMEHBIIEr0 3HAYCHUH,
pellicHHe ypaBHEHWH, BBHIOOP ONTHMAIBHOTO pELICHWS, MOAOOpP JIMHUM TpPeHAa, pelleHne 3aaad
MPOTHO3UPOBAHUS).

B mpornecce m3ydenus kypca UHPOpMaTHKK yrinyOiaéHHOTO ypoBHs ¢ 11 kaacce ydamumucs OymyT
JOCTUTHYTHI CIIETYIONHE MPEAMETHBIC PE3yIbTaThI:

YMEHHE CTPOUTH HEPaBHOMEPHBIE KOABI, JOIMYCKAIOUIMe OJHO3HAYHOE NEKOJUPOBAHUE COOOIICHHI
(npeduKcHBIE KOJBI), MCIIONB30BATh MPOCTEHINNE KOJBI, KOTOPHIE IMTO3BOIISIOT OOHAPYXHUBATh W HCIIPABIIATH
omuOKHY TIpH Tiepeaade JaHHBIX, CTPOUTH KOJ, 00CCIICUNBAIOIINN HAUMEHBIIIYIO BO3MOXHYIO CPEITHION JUTHHY
coOOIIeHUs MTPU M3BECTHOW YaCTOTE€ CHMBOJIOB, TMOSICHATH NMPHHLUIBI pabOThl MPOCTHIX ANTOPUTMOB CXKATHS
JIAHHBIX;

YMEHHUE pemarh alrOpUTMUYECKHE 3aJlaud, CBSA3aHHBIC C aHAIW30M TpadoB (3aJaudl MOCTPOCHHUS
ONTUMAJBHOTO TYTH MEXIy BepIIMHaMu Trpada, OMNpeAeleHUs] KOMMYECTBa pPAa3IMYHBIX MyTeH MeEXIy
BEpIIMHAMH OPHUEHTHUPOBAHHOTO AIMKIMYECKOro Tpada), yMeHHE HCIOJIb30BaTh JACPEBbS NpU aHAIU3E H
MOCTPOCHUW KOJIOB M JUISl TPEACTABICHUS aprU(PMETHUSCKHX BBIPOKCHHN, TPH PEHICHUM 3a]1a4 IOMCKa U
COPTUPOBKH, YMEHHE CTPOHThH JCPEBO WIPHl MO 3aJaHHOMY alTOPUTMY, pa3pabaThiBaTh MU OOOCHOBHIBATH
BBIUTPBILIHYIO CTPATETUIO UTPBI;

yMEHUEe pa3pabaThiBaTh M PEATH30BBIBATH B BHJE NPOTPaMM 0a30BbIC alTOPUTMBI, YMCHHE
WCTIOJIb30BaTh B MPOrpaMMax JaHHBIC PA3IMYHBIX THUIIOB ¢ YYETOM OIpaHHUYCHHN HA JUAMMa30H WX BO3MOXKHBIX
3HA4YEHUH, IPUMEHATH MPH PELUICHUH 3a]la4 CTPYKTYPBI JaHHBIX (CIIUCKH, CIIOBApH, CTEKH, OYEepPEIH, ACPEBbs),
HCII0JIB30BaTh 6a3OBI>IC ornepanmunu CO CTPYKTypaMHd [JaHHBIX, NPUMCHATH CTAaHAAPTHBIC U CO6CTBCHHBIC
MOJIPOrpaMMbl Jiisi 00paOOTKH YHCIOBBIX JAHHBIX M CHMBOJILHBIX CTPOK, UCIONL30BATh TPU pa3pabOTKe
nporpaMM OHOJIHMOTEKH MOANPOTrpaMM, 3HATh (PYHKIMOHAJIbHBIE BO3MOXKHOCTH WHCTPYMEHTAIBHBIX CPEICTB
cpeabl pa3paboTKH, YMEHHE HCIOIh30BaTh CPEACTBA OTIAAKH MPOrpaMM B cpelie MPOrpaMMUpPOBaHHS, YMECHHUE
JOKYMEHTHPOBATh MPOTPaMMBEI;

YMEHHUE CO3/1aBaTh BeO-CTPaHHUIIbI,

BJIaAC€HUEC OCHOBHBIMHU CBCACHHUAMHU O 6a3ax JaHHBbIX, UX CTPYKTYpEC, CPpCACTBAX CO3AaHUA U pa6OTI>I C
HUMH, YMEHHE UCIOIb30BaTh TAOIWYHBIC (PENALMOHHbBIC) 0a3bl JaHHBIX (COCTABIISAThH 3aPOCHl B 0a3aX JaHHBIX,
BEITIONHATh COPTHPOBKY W TIOMCK 3ammcell B 0a3e NMaHHBIX, HAMONHATH pa3pabOTaHHYH 0a3y MaHHBIX) H
CIIPAaBOYHBIC CUCTEMBEI;

YMEHHUE HUCIOJIb30BaTh KOMIBIOTEPHO-MAaTEeMaTHUECKIE MOJAETH JJIsl aHajin3a OOBEKTOB M IMPOIIECCOB:
(bopMyHpOBaTh 1ETb MOJICIIMPOBAHHUS, BBITOIHSITH aHATU3 PE3YJIbTATOR, MOJYYSHHBIX B X0/1€ MOJICITUPOBAHUS,
OLICHMBATh COOTBETCTBUE MOJIEIU MOJCIUPYEMOMY OOBEKTY WM TIPOILECCY, MPEACTABISATH PE3yNbTaThl
MOZACIIUPOBAHMUS B HATJIAJHOM BUIC,

YMEHHE OPraHM30BBIBATH JINUHOEC WH(GOPMANMOHHOE MPOCTPAHCTBO C HCIOJB30BAHUEM PAa3IUYHBIX
cpeAcTB IMMPOBBIX TEXHOJIOTHH, MOHMMAHHE BO3MOXKHOCTEH IU(PPOBBIX CEPBHCOB TOCYIAPCTBEHHBIX YCIYT,
IUQPPOBBIX 00pa30BaTEIbHBIX CEPBHCOB,

IMIOHMMAaHWE€ OCHOBHBLIX NPHUHIIAIIOB pa6OTBI, BO3MOXKHOCTEH U OTrpaHUYCHUA TPUMCHCHHA TEXHOJIOTHI
HCKYCCTBEHHOTO WHTEIJICKTa B PAa3JMYHBIX O0JACTSAX, HATUYUE MPEJCTABICHUM O Kpyre periaeMbIX 3aaady
MaIIMHHOTO O0YydYeHus (pacro3HaBaHUs, KIacCHU(PUKAIMK W MPOTHO3UPOBAHMS) HAIM4KE IMPEICTaBICHUH 00
WCTIOJIb30BaHUH MH(POPMAIIMOHHBIX TEXHOJIOTHH B Pa3IMYHBIX TPO(EeCcCHOHABHBIX cepax.



TEMATUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmyecTBO yacos
Ne HaunmeHoBaHue pa3iesioB U TeM DJIeKTpOHHbIe (M (ppoBLIe) 00pa3oBaTeJbHbIE
w/n DporpaMMeI Bcero Kontpoasubie | IlpakTudeckue pecypesI
padoTsI padoThbI
Paznen 1. Hudposas rpaMoTHOCTH
1.1 KOMHE}OTeP i YHUBEPCaTIbHOC 6 https://resh.edu.ru/subject/lesson/5425/start/
YCTPOMCTBO 00pabOTKH JAaHHBIX
1.2 [IporpammHoOe obecrieueHre 6 https://resh.edu.ru/subject/lesson/5421/start/
http://school-
1.3 KomrbroTepHsle ceTH 5 collection.edu.ru/catalog/rubr/7d5f9dcd-3c0e-c52c-
0181-ed064bbfa22d/86789/?interface=themcol

1.4 Nudopmarmonnas 6e301macHOCTh 7 1 2 https://resh.edu.ru/subject/lesson/6472/start/166779/
Hroro no pazaeny 25

Pa3nen 2. TeopeTudyeckue 0CHOBbI MH(POPMATHKH

2.1 Ef;ﬂ;ﬁfg;:m nnpopuan B 19 1 2 https://resh.edu.ru/subject/lesson/5620/start/

2.2 OCHOBBHI JITe€OpHI JIOTUKU 14 https://resh.edu.ru/subject/lesson/5426/start/

2.3 KomrproTepHast apudpmeTrka 7 1 https://resh.edu.ru/subject/lesson/5426/start/

Uroro no pazaeny 42

Paznen 3. AAropuT™Mbl M NPpOrpaMMHpPOBaHUeE

3.1 BBejienue B mporpaMMHUpOBaHUE 16 0.5 https://resh.edu.ru/subject/lesson/6456/start/72686/
3.2 BcnomoraresnbHbIe arOpUTMBI 1 https://resh.edu.ru/subject/lesson/5818/start/80634/
3.3 YuciieHHbIE METO/IbI https://resh.edu.ru/subject/lesson/5489/start/

34 AJITOPHTMEL - 00pa0OTICH  CHMBOIBHBIX 5 1 https://resh.edu.ru/subject/lesson/5489/start/

JaHHBIX

35 AnroputmMbl 00pabOTKH MacCUBOB 10 1 35 https://resh.edu.ru/subject/lesson/4905/start/15665/
Hroro no pazneny 42

Paznen 4. UndopMannoHHbIe TeXHOJIOTHA



https://resh.edu.ru/subject/lesson/5425/start/
https://resh.edu.ru/subject/lesson/5421/start/
http://school-collection.edu.ru/catalog/rubr/7d5f9dcd-3c0e-c52c-0181-ed064bbfa22d/86789/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/7d5f9dcd-3c0e-c52c-0181-ed064bbfa22d/86789/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/7d5f9dcd-3c0e-c52c-0181-ed064bbfa22d/86789/?interface=themcol
https://resh.edu.ru/subject/lesson/6472/start/166779/
https://resh.edu.ru/subject/lesson/5620/start/
https://resh.edu.ru/subject/lesson/5426/start/
https://resh.edu.ru/subject/lesson/5426/start/
https://resh.edu.ru/subject/lesson/6456/start/72686/
https://resh.edu.ru/subject/lesson/5818/start/80634/
https://resh.edu.ru/subject/lesson/5489/start/
https://resh.edu.ru/subject/lesson/5489/start/
https://resh.edu.ru/subject/lesson/4905/start/15665/

4.1 ‘ O0paboTKa TEKCTOBBIX JOKYMEHTOB
4.2 ‘ AHanu3 JaHHBIX

Hroro no pazneny

PezepBHOe BpeMs

OBIIEE KOJIMYECTBO YACOB IIO
[TPOTPAMME

15

136

2.5

215

https://resh.edu.ru/subject/lesson/5426/start/

https://resh.edu.ru/subject/lesson/5426/start/



https://resh.edu.ru/subject/lesson/5426/start/
https://resh.edu.ru/subject/lesson/5426/start/

11 KJIACC

e Hamwerobariie pasieos it Tem Komrecro wacor DyiekTpOHHbBIE (IM(PPOBBIE) 00pa3oBaTeJIbLHbIE
n/n NporpaMMal Bcero KonTtpoabnsie | IlpakTuyeckne pecypes
padoThI padoThI
Pasznen 1. TeopeTudeckue 0CHOBBI HH(POPMATUKH
1.1 Hugopmawits it npOPMALKOHbIe 10 2.5 https://resh.edu.ru/subject/lesson/6471/start/51669/
IMPpOUCCChI
1.2 MopenupoBaHnue 8 1 2 https://resh.edu.ru/subject/lesson/5490/start/101816/
Hroro no pazaeny 18
Paznen 2. AAropuT™Mbl M NPpOrpaMMHpPOBaHUeE
2.1 ‘ DJIeMEeHTBI TEOPUH AITOPUTMOB 6 1 https://resh.edu.ru/subject/lesson/5492/start/
2.2 ‘ AJITOPUTMBI ¥ CTPYKTYPBI JaHHBIX 28 1 10 https://resh.edu.ru/subject/lesson/5457/start/166581/
2.3 S;::;;;MZSZ’;(}TIE:_OpHeHTHPOBaHHOFO 16 1 4.5 https://resh.edu.ru/subject/lesson/6456/start/
Hroro no pazzaeny 50
Paznen 3. UndopManoHHbie TEXHOJIOTHH
31 Kownpiotepro-Matematiieckoe 8 2 https://resh.edu.ru/subject/lesson/5817/start/
MOACIINPOBAHUC
3.2 ba3bl qaHHBIX 10 4 https://resh.edu.ru/subject/lesson/5816/start/10940/
3.3 Beb-caiiTb 14 4 https://resh.edu.ru/subject/lesson/5494/start/221607/
34 KomrmsrotepHast rpaduka 35 https://resh.edu.ru/subject/lesson/5556/start/166550/
3.5 3D-MonenupoBanue 1 3 https://resh.edu.ru/subject/lesson/5494/start/221607/
Hroro no pazneny 48
PeszepBHOE Bpems 20
OBIIEE KOJIMYECTBO YACOB IIO 136 6 36.5

[TPOT'PAMME



https://resh.edu.ru/subject/lesson/6471/start/51669/
https://resh.edu.ru/subject/lesson/5490/start/101816/
https://resh.edu.ru/subject/lesson/5492/start/
https://resh.edu.ru/subject/lesson/5457/start/166581/
https://resh.edu.ru/subject/lesson/6456/start/
https://resh.edu.ru/subject/lesson/5817/start/
https://resh.edu.ru/subject/lesson/5816/start/10940/
https://resh.edu.ru/subject/lesson/5494/start/221607/
https://resh.edu.ru/subject/lesson/5556/start/166550/
https://resh.edu.ru/subject/lesson/5494/start/221607/

YYEBHO-METOAUYECKOE OBECIIEYEHHME OBPA30BATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1S1 YYEHUKA
e Hudopmatuka (B 2 wactiax), 10 xmacc/ Cemakun W.I'., Illenna T.}O., Hlecrakosa JL.B.,
OOmectBo ¢ orpanndeHHOH oTBeTcTBeHHOCTHIO «BMMHOM. JlaGoparopusi 3HaHmi»; AKIHOHEPHOE
obmectBo «M3marenscTBo «IIpocBerieHme)
e Unadopmarnka (B 2 wactsx), 11 xmace/ Cemakmn W.I'., Xennmep E.K., Ilecrakosa JI.B.,
OO0mecTBO ¢ orpaHndeHHOW oOTBeTCTBeHHOCThI0O «BMHOM. JlaGoparopus 3HaHHi»; AKIHOHEPHOE
obmectBo «M3aarenbctBo «IIpocBemenne

METOANYECKUE MATEPHUAJIbI VIS YYUTEJIA
Wudopmatuka (yriayOneHHbld ypoBeHb). Peammszanms TtpeboBanmit ®I'OC cpemnero oOrero
oOpa3oBanus: Meronudyeckoe nocodue ans yuutens / [H.H. Cambuikunal. — M.: ®I'BHY «MHCcTUTYT
CTpaTEeruy Pa3BUTHUS 00Pa30BaHU»

MU PPOBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCHI CETU UHTEPHET
e https://resh.edu.ru/subject/lesson/5425/start/
e https://resh.edu.ru/subject/lesson/5816/start/10940/



https://resh.edu.ru/subject/lesson/5425/start/
https://resh.edu.ru/subject/lesson/5816/start/10940/

