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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no napopmartuke (yriayOoiE€HHBIA YpOBEHb) HA YPOBHE CPEIHETO
obmero oOpa3oBaHusi pa3zpaboTaHa Ha OCHOBE TpeOOBaHMN K pe3yibTaTam
OCBOGHHUS OCHOBHOWM  0Opa3oBaTeNbHOM  MPOrPaMMbl  CPEAHETO  OOLIETO
oOpazoBanusi, npenctaBieHHbix B @I'OC COO, a Taxxke ¢enepanbHOil paboueit
IpOTpaMMbl BOCITUTAHUSI.

[lporpamma 1o wuH(popMaTHKEe MaET TMPEACTaBICHHWE O LeNAX, oOmei
CTpaTeruu OOYYEHHs, BOCIHUTAHHUS M Pa3BUTUS OOYYAIONIMXCS CpPEeACTBaMHU
yuebHoro mpeamera «Uudopmaruka» Ha yrayOaEHHOM YpOBHE, YCTaHABIIMBAET
00s13aTeIbHOE IpEeIMETHOE coJiep>KaHue, npeaycMaTpuBacT ero
CTPYKTYpUpPOBaHUE IO pa3zieiaM M TeMaM Kypca, ONpeAessieT paciupe/iesieHHe ero
1o kinaccaM (rogam M3y4yeHus), 1a€T NPUMEPHOE paclpe/esieHne yyeOHbIX 4acoB
M0 TEMATHUYECKUM pasfenaM Kypca U  PEKOMEHIYyeMylo (IPUMEPHYIO)
MOCNIEIOBATEIPHOCTh WX  HM3yYeHUS ¢ y4€TOM  MEXKMPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.

[TporpamMMma 1o nH(pOpMaATHKE ONpPEAEIAeT KOIUUYECTBEHHbIE U KaUeCTBEHHBIE
XapaKTePUCTUKU Y4eOHOTO MaTepHaia JIJs KaXI0To roja U3yuyeHus, B TOM YHUCIIe
JUISL COAEPKATEIbHOTO HAMOJHEHHsI Pa3HOTO BHJAa KOHTPOJS (MPOMEXYTOUHOU
aTTecTalluu oOyuaromuxcs, BCEPOCCUNCKUX IIPOBEPOYHBIX pabor,
roCyJlapCTBEHHOM UTOTOBOM aTTectauun). [IporpamMma no undopmaruke sBiasercs
OCHOBOM JJIi COCTABJICHHS AaBTOPCKUX YYEOHBIX MpOorpaMM U Y4eOHUKOB,
MOYPOYHOTO TUTAHUPOBAHMSI Kypca YIUTEIIEM.

NudopmaTtuka B cpegHem oOieM o0pa3oBaHUU OTPAKAET:

CYUIHOCTh HMH(OPMATUKM KaK HAyYyHOM JWUCUUIUIMHBI, HU3ydarolen
3aKOHOMEPHOCTH IPOTEKAaHUSI U BO3MOKHOCTH aBTOMATHU3allMA UHPOPMAIIMOHHBIX
MIPOIIECCOB B Pa3JIMUHBIX CUCTEMAX;

OCHOBHBIE = O0JIaCTH  TpUMEHEHUsT  WH(POPMATHUKH, TPEXKIE  BCETO
UH(GOPMAIIMOHHBIE TEXHOJIOTHH, YIIPABIIEHUE U COIUAIBHYIO Chepy;

MEXIUCIUIUTMHAPHBIA ~ XapakTep HWHPOPMATUKM ©  WHPOPMALMOHHOM
NESITEIIbHOCTH.

Kypc uHbopmatuku ajis ypoBHsSI CpeIHEro 00Iero o0pa3oBaHUs SIBIIAETCS
3aBEepIIAIONIMM DJTallOM HEMPEpPHIBHONW TMOATOTOBKH OOYYalOIIMUXCS B 00JacTh
UHGOPMATUKU U HH(DOPMALIMOHHO-KOMMYHHMKAIIMOHHBIX TEXHOJOTHH, Omupaercs
Ha CoJiepKaHue Kypca WH(OOPMATHKXA YPOBHS OCHOBHOTO OOIIEro oOpa3oBaHUs U
ONMBIT  TIOCTOSIHHOTO  TNpPUMEHEHUs  MH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHHA, AaéT TEOPETHUECKOE OCMBICIICHHE, WHTEPIIPETAlUI0 U 000O0IIeHHE
3TOTO OTIBITA.



Pesynbrarel  yriyOn€HHOro  YpOBHS ~HM3y4deHHUS y4yeOHOro MpeaMera
«Uudopmartuka» OpUEHTHPOBAHBI HA TOJYyYEHHUE KOMIIETEHTHOCTEH IS
nocieAywneil MpodecCUOHATIBHOW JIeITEIbHOCTH KaK B paMKax JaHHOU
NpeIMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hel oOnacTsax. OHM BKJIIOYAIOT B CeO0s:

OBJIQJICHUE KJIIOYEBBIMU MOHATHSAMU M 3aKOHOMEPHOCTSAMH, Ha KOTOPBIX
CTPOUTCS JlaHHAs TpeaMeTHass 00JacTh, paclo3HABaHHWE COOTBETCTBYIOIIUX HM
MPU3HAKOB M B3aMMOCBSI3€H, CIOCOOHOCTh AEMOHCTPUPOBATH PA3IMYHbIC MTOIXOIbI
K U3YUYCHUIO SIBJICHUH, XapaKTepHBIX JJI1 U3y4yaeMOU IpeIMETHON 00JIacTH;

YMEHHE penaTh THUIOBBIE TMPAKTUYECKHE W TEOPETUYECKUE 3aJayu,
XapakTEepHbIE ISl HCIOJIb30BAaHHS METOJOB M HMHCTPYMEHTapusi JaHHOMN
peIMETHON 00J1acTH;

HAJIMYUE TMPEACTABICHUN O JaHHOM MpeAMETHON 00JIacTH KakK IEIOCTHOU
TEOpUU (COBOKYIMHOCTU TEOpPHUM), OCHOBHBIX CBS3SIX CO CMEXHBIMH OO0JaCTAMU
3HAHUM.

B pamkax yrinyO0n€HHOro ypoBHSI U3y4deHUs MH(OpPMATHKUA 00ECIEeYMBAETCA
LeJIeHANPABICHHAs] TIOJIFOTOBKA OOYYAIOIIMXCS K MPOJIOJDKEHUIO 00pa30BaHUS B
OpraHu3alusaXx  Opo(ecCHoOHaIBLHOTO  O0pa3oBaHUsA 1O  CHEIUATBHOCTSIM,
HEIOCPEICTBEHHO CBSI3aHHBIM C LU(POBBIMU TEXHOJOTHSIMHM, TaKHUM Kak
nporpaMMHasi MH)XEHepHs, MH(opMmannoHHas 0e301acHOCTb, MH(POPMAIMOHHBIE
CUCTEMBl M TEXHOJOTMU, MOOWJIbHBIE CHUCTEMbl U CE€TH, OOJbIIME JaHHBIE H
MalIMHHOE OOy4Y€HWE, TMPOMBIIUICHHBI WHTEPHET BEIIeW, HCKYCCTBEHHBIN
UHTEIJIEKT, TEXHOJOTUM OECHpOBOJHON CBSI3U, POOOTOTEXHHKA, KBAaHTOBbBIE
TE€XHOJIOTHUH, CHUCTEMBI PAaCIpPENCIEHHOIO PEECTPa, TEXHOJOTHH BUPTYyAJIbHOW WU
JIOTIOJTHEHHOM PEeabHOCTEM.

OcHoBHast 1enb u3ydeHusi yuyeOHoro mnpeamera «WHpopmaTuka» Ha
yIIyOJI€HHOM  ypOBHE cpeaHero oOmiero oOpa3oBaHusi —  OOecIeueHue
JalbHENUIIEro pa3BUTHUA WH(GOPMALMOHHBIX KOMIIETEHIIMI 00ydYaromerocs, €ro
TOTOBHOCTH K JKU3HU B YCIIOBUSIX Pa3BUBAIOILErOCs MHPOPMAIIMOHHOTO 00IIeCTBa
Y BO3pACTAIONIEH KOHKYPEHIIMM Ha pbIHKE Tpyaa. B cBs3M C 3TUM H3yyeHUE
uHpopmatuku B 1011 xaccax m0mKHO 00€CTIEUUTH:

c(OPMHPOBAHHOCTh MHUPOBO33PEHUSI, OCHOBAHHOTO HAa MOHUMAHUU POJIH
UHPOPMATUKH, HMHPOPMAIIMOHHBIX ¥ KOMMYHHUKALIMOHHBIX TEXHOJOTHUH B
COBPEMCHHOM OOIIECTBE;

c(hOpPMHPOBAHHOCTH OCHOB JIOTUYECKOTO U aITOPUTMUYECKOTO MBIIIICHUS;

c(OpMHPOBAHHOCTh YMEHHMHM pa3iau4arh (akThl U OLEHKH, CPaBHUBATH
OLICHOYHBIE BBIBOJIBI, BHUJETh HMX CBSI3b C KPUTEPUSIMU OLIEHHBAHUS U CBS3b
KPUTEPHUEB C ONPEAECIEHHON CUCTEMON LIEHHOCTEM, TPOBEPATH HA IOCTOBEPHOCTH U
00001maTh nHpOpMaIHIO;



chOPMHPOBAHHOCTh  MPEJCTABICHUNW O BIUSHUM  WHOOPMAITMOHHBIX
TEXHOJOTMM Ha JKU3Hb 4YeJNOBeKa B OOIIECTBE, MOHHUMAHHME COLMAILHOTO,
HKOHOMHYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOrO, HOPHUIMYECKOrO, MPUPOIHOTO,
HPrOHOMHYECKOTO,  MEIULUMHCKOTO U  (PU3MOJIOTMYECKOr0  KOHTEKCTOB
MH(OPMAIMOHHBIX TEXHOJIOTHH;

MPUHATHE TPABOBBIX U 3TUYECKHUX ACTICKTOB HH(POPMAIIMOHHBIX TEXHOJIOTHH,
OCO3HAHHE OTBETCTBEHHOCTH JIIOZEH, BOBICUYEHHBIX B CO3JJaHUE U HCIOJIb30BAHKE
MH(OPMAIMOHHBIX CUCTEM, pACIIPOCTpaHEHUE HH(OPMAIUY;

CO37laHHE YCIIOBUM MJisi pa3BUTHUSL HABBIKOB y4eOHOM, MPOEKTHOM, HAy4YHO-
UCCJIEIOBATENILCKOW U TBOPYECKOM JESITEIbHOCTH, MOTHBAIIMM OOYYaIOIIUXCS K
CaMOPa3BUTHIO.

B conepxanun ydeOHoro mpeametra «MHpopmMaThka» BBIICISIOTCS YETHIPE
TEMAaTUYECKHUX pa3Jiena.

Paznen «llu¢gpoBass rpaMoOTHOCTB» IIOCBALIEH BOIPOCAM YCTPOMCTBA
KOMIIBIOTEPOB U JPYTUX DJIEMEHTOB LU(PPOBOTO OKPYKEHHUS, BKIIOYas
KOMITbIOTEPHBIE CETH, UCIIOJIb30BAaHUIO CPEICTB ONEPALMOHHON CUCTEMBI, padOTE B
cetd VHTEpHET M UCHOJIB30BAHUIO HWHTEPHET-CEPBHUCOB, HH(OPMALIMOHHON
0€30I1aCHOCTH.

Paznen «Teopernueckue ocHOBbI HMHPOPMATHKHW» BKIIOYAeT B ceOs
MOHATUMHBIMN anmapaT WHQPOPMATHUKH, BOIMPOCHl KOAUPOBaHUS HWHGOpPMAIINH,
u3MepeHus MHOOPMAIIMOHHOTO 00BbEMaA JIaHHBIX, OCHOBBI aJIreOphl JIOTUKU U
KOMITBIOTEPHOT'O MOJIETUPOBAHUS.

Paznen «AJaropurmMbl M NPOrpaMMHPOBAHUE) HAMNPABJICH Ha Pa3BUTHE
AITOPUTMHUYECKOTO MBIIIUICHHS, pa3pab0TKy aJTOPUTMOB U OIIEHKY MX CJIOKHOCTH,
dbopMUpOBaHHUE HABBIKOB peaIU3allMi MPOrpaMM Ha sI3bIKax MpOrpaMMHUpPOBAHUS
BBICOKOT'O YPOBHH.

Paznen  «MH(popMauMOHHBbIE  TEXHOJOIMM»  TIOCBSIIIEH  BOIPOCAM
npuUMeHEeHUsT MH(GOPMAIIMOHHBIX TEXHOJOTHUN, pPEaTu30BAHHBIX B MPHUKIAIHBIX
MPOrpaMMHBIX MPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM YHCIIE B 3aJja4ax aHajIu3a
JIAHHBIX, WCMOJIb30BAaHUIO 0a3 JaHHBIX W JJICKTPOHHBIX TaONMI[ JIJI1 pEIICHUs
MPUKJIAIHBIX 3a]1a4.

B npuBenénnom nanee coaepxanuu ydeOHoro npeameta «MHbopmarrkay
KYPCUBOM  BBIJICJICHBl  JIONIOJHUTEIBHBIE TEMBI, KOTOpPbIE HE BXOJAT B
00s3aTeNbHYIO IPOrPaMMy O00yUYEHHUsI, HO MOTYT OBbITh NMPEIOKEHBI I U3yUECHHUSI
OT/ICJIbHBIM MOTUBUPOBAHHBIM U CIIOCOOHBIM 00YYaIOIIUMCSI.

YrnyOnéHHplid  ypOBeHb U3Y4YEHUST WH(POPMATUKH PEKOMEHAYETCS ISt
TEXHOJIOTUYECKOTO0  MpOQuis, OPUCHTUPOBAHHOTO HA  HWHXCHEPHYIO U
UHOOPMAITMOHHYIO Cephl ACATENBHOCTU. YTIIYOIEHHBI YpOBEHb W3yUYEHUS
uH(poOpMaTUKU 00ECIEYUBAET: MOATOTOBKY OOYyYarolMXCsi, OPUEHTUPOBAHHBIX Ha



CHEIUaIbHOCTH B 00JacCTH HWHOOPMAIMOHHBIX TEXHOJOTUA W WHXKCHEPHBIC
CHEIUATBHOCTH, YYaCTHE B MPOCKTHOM U MCCIENOBATEILCKON NESITEIbHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HAMNPABICHUSIMH OTpaciau WHOOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX T€XHOJIOTUH, MOJATOTOBKY K YYaCTHIO B OJIUMIHA/AX U Cllaye
EnunHoro rocyiapcTBEHHOTO K3aMeHa Mo HH(pOpMaTHKeE.

[TocnenoBatenbHOCTh HM3YYEHHUS TE€M B Tpeesiax OJHOTO roja oOydeHus
MOXET OBITh M3MEHEHAa MO YCMOTPCHHIO YYHUTENS NpPH IOATOTOBKE pabouei
MPOrpaMMbl U TOYPOUHOTO MJIAHUPOBAHMSL.

OO11ee YKCiI0 YacoB, PEKOMEHOBAHHBIX JIJIs1 U3y4eHUs UHGHOPMATHKU — 272
gaca: B 10 xiacce — 136 yacoB (4 daca B Heziento), B 11 kinacce — 136 gacoB (4 yaca
B HEJEIIO).



COAEPXKXAHUE OBYUYEHUA
10 KIIACC

Hu¢poBas rpaMOTHOCTH

TpeboBanus TEXHUKU 0€30IIACHOCTH U TUTHEHBI IPU pabOTe ¢ KOMIIBIOTEPAMU U
JIPYTMMH KOMIIOHEHTaMU IU(PPOBOTO OKPY>KEHUS.

[TpuHIMIBl pabOTHl KOMIBIOTEPOB M KOMIIBIOTEPHBIX CUCTEM. APXHUTEKTypa
don Heiimana. ABTOMaTHYECKOE BBIMOJTHEHUE MPOTPAMMBI  MTPOIIECCOPOM.
OmnepatuBHas, IMOCTOSIHHAas U JoJIrOBpeMeHHas mnaMsiaTtb. OOMEH [JaHHBIMH C
IIOMOIIBIO KH. KOHTpOJIIephl BHENIHUX YCTPOMCTB. [IpsAMOI1 TOCTYII K MamMsATH.

OCHOBHBIE TEHACHIIMM Pa3BUTHs KOMIIBIOTEPHBIX TexHoJorui. [lapamienbHbie
BbIUMCIIEHHs. MHOTrOIpoleccopHble cucteMbl. CynepkoMnberoTepbl. Pacnpenenénnbie
BBIUMCIIUTENbHBIE CUCTEMBI B 00paboTKa OonbIuX JaHHBIX. MOOMIbHBIE U(POBHIE
YCTPOMCTBA M HMX POJb B KOMMYHHUKalUAX. BCTPOEGHHBIE KOMIIBIOTEPHI.
MukpokoHTposuiepsl. POOOTH3UpOBaHHBIE TPOU3BOICTBA.

[IporpammHoOe oOecrieueHre KOMIBIOTEPOB M KOMIIBIOTEPHBIX cUCTEM. Bupbl
IpOrpaMMHOro obecnedeHus: M HX HazHayeHue. OCOOEHHOCTH MPOrpaMMHOIO
oOecrieyeHuss MOOWIBHBIX  ycTpocTB. I[lapamiensHoe  mporpamMMHpOBaHUE.
CucremHoe mnporpammHoe obOecneueHue. OnepanvoHHbIE CHCTEMBI. Y THIIUTHI.
HpaiiBepsl ycTpoiicTB. MHCTAIIAUS U IEUHCTAIISIUS TPOTPaMMHOT0 00ecTieueHusl.

@aitnoBble cucteMbl. [IpuHUIUIBI pa3MelnieHUuss U MMEHOBaHUsA (ailioB B
nosiroBpeMeHHou naMatu. [llabnons! 11t onucanus rpyni (aisos.

[TporpamMmMHoOe obecnieueHue. JInneH3upoBaHue NPOrpaMMHOIO 00ecrieueHus U
udpoBeIX pecypcoB. [IporpamMmHOe U CBOOOJHOE MPOTPaMMHOE OOECIeUEHUE.
KommMmepueckoe 1 HEKOMMEpYECKOE UCHOIb30BaHUE MPOTrPAMMHOI0 OOeCIeueHus u
nu(ppoBbIX pecypcoB. OTBETCTBEHHOCTb, YCTaHABIMBAaEeMas 3aKOHOAATEIbCTBOM
Poccuiickont ®enepanuu  3a HENPABOMEPHOE HCMOJIb30BAHWE IPOTPAMMHOTO
o0ecrniedyeHus U UPPOBBIX PECYPCOB.

[IpyHIMIIBI TOCTPOEHUA W anmnapaTHble KOMIIOHEHTBI KOMITBIOTEPHBIX CETEH.
CereBbie npotokonbl. Cetp MHTEpHET. Anpecanus B cetu MHTtepHer. [IpoTOKOmBI
crexka TCP/IP. Cucrema noMEHHBIX UMEH.

Pasnenenne IP-cetm Ha moxacetm ¢ momombl0 Macok moxacerer. CereBoe
aaAMUHUCTpHUpoBaHue. lloydeHne OaHHBIX O CETEBBIX HACTPOMKAaxX KOMIIBIOTEPA.
[IpoBepka Hamnuusi CBA3M C y3iI0M ceTd. OnpeneneHne MaplupyTra JIBHKEHUS
MTaKETOB.

Bunet  pestensHoctn B cetu  HutepHer.  CepBucsl  MHTEpHeTa.
['eonnpopMaimoHHble CUCTEMBI. | €0JIOKAIMOHHBIE CEPBUCHI PEATbHOIO BPEMEHHU
(Hampumep, JOKalMsg MOOWIBHBIX Tene(OHOB, OMNpeNerIeHue 3arpyKeHHOCTH
aBTOMAarucTpaseil), ”HTEpHET-TOProBIIsA, OpOHUPOBAHUE OMUIETOB U TOCTHHHUIL.

['ocynapCTBEHHBIE DIIEKTPOHHBIE CEPBHUCHI M yCayru. CoOUUaIbHBIE CETH —
OpraHu3alys KOJJIEKTUBHOTO B3aUMOJEHCTBUSA U 0OMeHa TaHHbIMU. CeTeBOM ITUKET:



npaBuiia MoBeACHUA B KuOeprpocTpaHcTBe. [Ipobiema MOAIMHHOCTH MOTYyYEHHOU
uHpopmaruu. OTKpBITEIE 00pa30BaTEILHBIE PECYPCHI.

TexHOreHHble W HSKOHOMHYECKHE YTIpO3bl, CBA3AHHBIE C HCIIOJIb30BAHUEM
MH()OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTUH. OOmme mnpoOjaeMbl 3alUThI
uHpopmauu 1 “HPopMallMOHHOM O6e3onacHocTH. CpecTBa 3alUTh HHDOpPMAIUHU B
KOMIIBIOTEPAX, KOMIBIOTEPHBIX CETAX U aBTOMATU3UPOBAHHBIX HH(OPMAIIMOHHBIX
cucremax. [IpaBoBoe obecneueHre nHHOPMAIIMOHHONW OE30MaCHOCTH.

[IpenoTrBparnieHue HECAaHKIIMOHUPOBAHHOTO JocTyna K JUYHOU
KoH(UIeHIIMaNTbHON HHGOPMALIMK, XPAHSIIEWCS Ha IMEPCOHAIIBHOM KOMIIBIOTEPE,
MOOMIIbHBIX yCTpoMcTBax. BpemoHocHoe mporpaMMHoe oOecredeHue W CHocOoObI
OOppOBI ¢ HHUM. AHTHBUpPYCHblE mporpamMmbl. OpraHuzanuss JUYHOIO apXHUBa
uHpopMaruu. PezepBHoe konupoBanue. [laponpHas 3ammra apxusa.

[udposanue nanupix. CuMMeTpUUHbIe U HecuMMeTpuuHbie mudpsl. [Hndps
npocroit 3amenbl. [udp Lezaps. [Hudp Buxenepa. Anropurm mudpoBanus RSA.

Teopernueckue 0CHOBBI HH(pOPMATHKHI

Nudopmanus, nanHsle n 3HaHUSA. MHGOpMalMOHHBIE HPOLECCHl B MPUPOJE,
TEXHUKE U 0OILECTBE.

HempepbiBHBIE ¥ JUCKpPETHBIE BEIWYMHBI W cHUrHaiel. HeoOxomumocTthb
JTUCKpeTU3aluy uHGOpMAIluK, TpeIHa3HAYCHHOW Jisi XpaHEHUs, Mepeladyd Hu
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBomuHoe  KogupoBaHWe. PaBHOMEpHBIE W HEpPaBHOMEPHBIE  KOJBI.
JlexonupoBaHue COOOIIEHUH, 3alMCaHHBIX C TIOMOIIbI0 HEPAaBHOMEPHBIX KOJOB.
Ycnosue @ano. IlocTpoeHHEe OIHO3HAYHO JIEKOJAUPYEMBIX KOJIOB C IOMOIIBIO
nepea. Enunuiiel u3mepeHus kosimuectBa uHbopmaruu. AndaBUTHBIA MOAXOM K
OLICHKE KOJIMYeCTBa MHPOPMALIUU.

Cucrembl cuuncnenusi. Pa3BépHyTas 3amuch MLEJNbIX W JPOOHBIX YHCENl B
MO3UIIMOHHON cucTeMe cuucieHuss. (CBOWCTBa TNO3WLMOHHOW 3alUCU  YHCIIA:
KOJIMYECTBO IU(p B 3amHCH, MPU3HAK JEIUMOCTH 4YHCJIa HA OCHOBAaHUE CHCTEMbI
CUMCIIEHUA. AJITOPUTM TEPEBOJIa LIEJIOT0 Yuciaa U3 P-MYHON CHCTEMBI CUUCIIEHUS B
JNECATUYHYI0. AJNTOpUTM TIEpeBOJia KOHEYHOM P-WyHOW Apodu B JECATUYHYIO.
AJNTOPUTM NEepeBOja LEI0ro Yucia U3 JECATUYHOW CUCTEMBI CUHCIICHUS B P-nunyto.
[lepeBoa koHEeuHOU necsTUUHON npodbu B P-uunyto. J[BowuHas, BOCbMEpUYHAs H
MIECTHAAIIATEPUYHAST CUCTEMbl CUMCIICHUS, CBSI3b MEXIYy HUMH. ApupMeTHYECKUe
orepalyyd B TMO3UIMOHHBIX CHUCTEMax CYHUCIEHUs. TpouyHas ypaBHOBELIECHHAs
cUCTEMa CUMCIIeHUs. JIBOMYHO-AECATUYHAS CUCTEMA CUUCIICHUS.

KomupoBanne TtekcroB. KommpoBka ASCIl. OpnobaiiTHRIE KOJAMPOBKH.
Crangapt UNICODE. Konuposka UTF-8. Onpenenenne napopmManinoHHOTO 00bEMa
TEKCTOBBIX COOOIICHUH.

Koauposanue nzodpaxenuit. Onenka nHpopmManmoHHOro oobéma rpaduueckux
JAHHBIX TMPHU 3aJaHHBIX Pa3pelIeHUd U TIyOMHe KoaupoBaHHUs lLBeTa. L[BeToBbIE



monenu. BektopHoe xonupoBanue. dopmatel rpaduueckux aiinos. TpéxmepHas
rpaduka. @paxranbHas rpaduka.

KoaunpoBanue 3Byka. OueHka MHPOPMAIIMOHHOTO 00BEMa 3BYKOBBIX JAHHBIX
IIPU 33JaHHBIX 4aCTOTE AUCKPETU3ALNN U Pa3psJHOCTH KOJUPOBAHUS.

Anre6pa noruku. IloHsTne BbICcKa3biBaHUsA. BbICKa3biBaTenbHbIE (OPMBI
(mpeaukaTsl). KBaHTOPHI CyI1eCTBOBAHHS M BCEOOIIIHOCTH.

Jlormueckue onepauuu. TaOmuIpl UCTUHHOCTH. Jlormyeckue BBIpaKEHUS.
Jlormueckue Tox1ecTBa. Jl0Kka3aTeabCTBO JOTHYECKUX TOKIECTB C IOMOILBIO TaOJIHNIL
MCTUHHOCTH. JIornueckue onepanuu 1 onepanuy HaJli MHOXECTBAMH.

3aKoHbI anreOpbl JIOTMKU. OKBUBAJICHTHBIE NPEOOpPA30BaHUS JIOTUYECKUX
BbIpakeHUH. Jlornueckre ypaBHEHHs U CUCTEMBI YPABHEHUM.

Jlornueckue ¢GyHKIUU. 3aBUCHMOCTh KOJUYECTBA BO3MOKHBIX JIOTUYECKUX
(GYyHKIUI OT KoJndecTBa apryMeHTOB. [1oyiHbIE cuCTEMBI TOrMUECKUX (QYHKIIHI.

KanoHnnueckue (bopMbI JIOTUYECKUX BBIPAKCHUU. CoBepuicHHBIE
TU3BIOHKTUBHBIE M KOHBIOHKTUBHBIE HOPMallbHbIE (POPMBI, aJTOPUTMBI HUX
MOCTPOEHUS MO TAOJUIE UCTUHHOCTH.

Jlormueckue sneMeHTBI B CcocTaBe KoMmmbroTepa. Tpurrep. Cymmarop.
MHoropaspsanelii cymmarop. llocTpoeHue cxeM Ha JIOTUYECKUX 3JJIEMEHTax IIo
33JJaHHOMY JIOTHYECKOMY BBIPDOKECHHIO. 3aIldCh JIOTUYECKOI'O BBIPAXKECHHS IO
JIOTHYECKOMN CXEME.

[IpencraBiieHre WENBIX YHCEI B MAMATH KoMIbloTepa. OrpaHMYEeHHOCTH
JUara3oHa 4Yucel IPU OIPaHUYEHUM KoiauyecTBa paspsanoB. llepenosinenue
pa3psIHOM ceTku. be33HakoBble M 3HAKOBBIC JTaHHBIC. 3HAKOBBIM OWT. JIBOMYHBII
JOTIOJTHUTENBHBINA KOJ OTPULATEIBHBIX YHCEIL.

[lobutoBbie gnoruyeckue omnepauuu. Jlornueckuii, apudmeTndeckui u
nukanaeckuit  casuru.  llludpoBanne ¢ momomplo MOOUTOBOM  ONEpalvU
«uckioygaroniee MJIN».

[IpencraBieHre BENIECTBEHHBIX YMCEN B ITIAMITH KOMIIBIOTEpA. 3Havallas 4acTb
U MOpSAOK yucia. JlnanazoH 3Ha4eHH BeleCTBEHHbIX yucen. [Ipobnembl XpaHeHus
BCILIECTBEHHBIX 4YHUCEJ, CBSI3aHHBIE C OrPAHUYEHUEM KOJIMYECTBA Pa3PSIOB.
BelnonHeHne omnepanuii ¢ BEUIECTBEHHBIMU YHWCIAaMH, HAKOIUIEHHWE OIIMOOK Mpu
BBIYHCIICHUSIX.

AJITOPUTMBI U IPOrPaAMMHPOBaHUE

OnpeneneHne BO3MOXHBIX PE3YJNbTATOB Pa0OTHl MPOCTEUIINX aITOPUTMOB
YOPaBJIEHUS MCIOJHUTENSIMA M BBIYHUCIHUTENIBHBIX alropuTMoB. OnpeneneHue
UCXOAHBIX TAaHHBIX, IPU KOTOPHIX aJITOPUTM MOKET AaTh TpeOyeMblil pe3ysbTar.

Oramnbl pemeHusl 3aJad Ha KommbioTepe. HHCTpyMEHTalbHBIE CPEACTBA!
TPAHCIATOP, OTIATYMK, NpopminpoBMK. Komnwisuus ©  UHTepHpeTanus
nporpamm. BupTyanbHble MalllMHBbIL.



WuterpupoBanHas cpena pa3paboTkd. MeToabpl  OTIaAKH  MPOTPaMM.
Hcnonp3oBanue TtpaccUpoBOUHBIX Ta0Onun. Otmagounslii BbeiBoA. [lomarosoe
BBITIOJIHEHNE NTpOorpaMMebl. Touku octaHoBa. [IpocMoTp 3HaYEHUI IEPEMEHHBIX.

SA3pik  nporpammupoBanus (Python, Java, C++, C#). Tumsl [gaHHBIX:
LIEJIOUYKCIICHHBIE, BEIIECTBEHHBIE, CUMBOJIBHBIE, JToTnueckrue. BerBinenus. CrnoxHbie
ycnoBus. Luknel ¢ ycnoBuem. llukibl mo nepemeHHoOM. B3anMo3aMeHSIEMOCTb
pa3nuYHbBIX BUAOB IUKIOB. MHBapuant 1ukia. CocraBlieHHE IMKIA C
MCIIOJIb30BaHUEM 3apaHee ONPENCIIEHHOTO MHBApHAaHTA IIUKIIA.

JokyMeHTupoBanue nporpamM. Mcnons3zoBanue komMmeHtapueB. [loaroroska
OMMCAHUS MPOrPaAMMBbl U UHCTPYKIHH JIJISI ITOIb30BATENS.

AaroputMbl 00pabOTKM HATYypadbHBIX YHCEJN, 3alHCAHHBIX B IMO3UIMOHHBIX
CHCTEMax CUHUCIICHUs: pa30ueHune 3alucH Yncia Ha OTAENIbHbIC UG PHI, HAXOXKIACHHUE
CYMMbl M Tpou3BelIeHUS ULUp, HAXOKICHHUE MaKCUMaIbHON (MHUHMMAJIBHOM)
UQpHI.

Haxoxnenue Bcex MPOCTBIX 4YMCENl B 3aJaHHOM auanasoHe. [IpencraBnenue
yucia B BUJAE HAOOpa MPOCThIX COMHOXUTENEH. AJITOPUTM OBICTPOTO BO3BEIECHUS B
CTEIICHb.

OOpaboTka NaHHBIX, XpaHduxcs B (ainax. TekcToBble U ABOUYHBIE (ailiibl.
daitnoBrie nepemMeHHbIe ((haiinoBbie ykazaTenu). Utenue u3 aitna. 3anuce B daiii.

Pa3ouenne 3agaun Ha noazagaud. [loamporpammsl (mpoueAaypsl U (PYHKIIMH).
Pekypcus. PekypcuBHble 0OBEKTHl ((ppakTansl). PexkypcuBHbIE MNpoLEAyphl U
¢ynkun. Mcnonb30Banue cTeKa Al OpraHu3alli peKypCUBHBIX BBI30BOB.

Hcnonp3oBaHue CTaHAApTHOM OMOJIMOTEKHM s3bIKA MPOTPAMMHPOBAHMSL.
[ToaxmtoueHne OUOIMOTEK MOAMPOTrpaMM CTOPOHHHUX MpOU3BOAUTENCH. Moy IbHBIN
MPUHIUI TOCTPOCHUS IPOTPAMM.

Yucnennble MeToAbl. TouHOE M NMPUOIMAKEHHOE pelleHUs 3a1adu. YucaeHHbIe
METOJIbl pElICHUs YpaBHEHUW: MeToj mepedopa, METOJ MOJOBHHHOIO JEJICHUS.
[TpubamxEHHOe BBHIYUCICHWE JJIMH KPUBBIX. Bbluncienuwe miomaneid Guryp c
MOMOILBIO YHMCJIEHHBIX METOAOB (METOJ MPSMOYTrOJbHUKOB, METOJ Tpamnenui).
[louck ™akcumyma (MUHHUMYMa) (GYHKUAA OJHOM TEPEMEHHOW METOAOM
ITOJIOBUHHOTO JEJIEHUS.

OOpaboTka  CHUMBOJIBHBIX  JIaHHBIX.  BcCTpoeHHBIe  (PYHKIIMU  sA3BIKA
MPOTPAMMUPOBAHUS JJIT 00paOOTKA CHUMBOJIBHBIX CTPOK. AJTOPUTMBI 00pabOTKU
CUMBOJIBHBIX CTPOK: MOJICYET KOJIMYECTBA MOSBICHUI CUMBOJIA B CTPOKE, pa3OueHue
CTPOKHM Ha CJIOBa MO MPOOETbHBIM CHUMBOJIaM, MOUCK MOJCTPOKH BHYTPU JAHHOU
CTPOKH, 3aMEHA HANJECHHOW MOJCTPOKU HA JIPYTYHO CTPOKY. ['eHepaunus Bcex CIIOB B
HEKOTOPOM andasure, YIOBJIETBOPSIIOILIUX 3a/laHHBIM OrpaHUYECHUSIM.
[Tpeobpa3oBanue ynciaa B CHMBOJIBHYIO CTPOKY U OOPATHO.

MaccuBel ¥ [OOCIENOBATEIBLHOCTH YHCEd. Bprauciaenue 0000MEHHBIX
XapaKTEPUCTHK 3JIEMEHTOB MacCHUBa WJIM YHMCIOBOM MOCIENOBATENBHOCTU (CYMMBI,



NPOU3BENIEHUS, CPEIHEro apu(pMETHYECKOro, MUHUMAIBHOTO M MaKCHUMAJIbHOTO
AJIIEMEHTOB, KOJMYECTBA AJIEMEHTOB, YJIOBJIETBOPSIONIMX 3aJaHHOMY YCJIOBHIO).
JInHeWHBIN MONCK 33TaHHOTO 3HAYEHHS B MACCHUBE.

CopTtupoBKa OJHOMEPHOro MaccuBa. IIpocTeie MeTOnbl COPTHUPOBKHU (METOJ
ny3bIppKa, METOJ BbIOOpa, COpPTUPOBKA BcTaBKamu). COpTUpOBKA CIUSHUEM.
beictpass coptupoBka MaccuBa (anroput™ QuickSort). JIBowuHBIH IMOWCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIByMepHBIE MacCuUBBl (MaTpullpl). AJNTOpUTMBI OOpaOOTKH JIBYMEpPHBIX
MacCHBOB: 3aII0JIHEHUE JIBYMEPHOI'O YHMCIOBOTO MacCHMBa IO 3a/laHHBIM IpaBUIIaAM,
IIOUCK DJIEMEHTa B JIBYMEPHOM MAacCHBE, BBIUMCJICHHE MAaKCUMyMa (MHHUMYyMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOIO MacCHBa, [EPECTaHOBKAa CTPOK M CTOJOLIOB
JBYMEPHOT'O MacCHUBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TexcroBblii mnpoueccop. PenaktupoBanue u ¢opmarupoBanue. IIposepka
opdorpapun u rpammartukud. CpeacTBa MNOUCKA M aBTO3aMEHbl B TEKCTOBOM
nporeccope. Mcnonb3zoBanne ctunel. CTpyKTypUPOBAaHHBIE TEKCTOBBIE JOKYMEHTHI.
CHocku, ornaBienue. KomiekTuBHas pabota ¢ JoKymMeHTaMu. WHCTpyMEHTHI
pEeLEH3UpOBaHNs B TEKCTOBBIX mpoueccopax. OOnauHble cepBUCHL. JlenoBas
nepenucka. Pedepar. IlpaBuna UWUTUPOBAaHUS HMCTOYHUKOB U O(oOpmIIeHUs
oubmmorpaduueckux ccpuiok. OdopmieHue CHHUCKa JUTEpaTypbl. 3HAKOMCTBO C
KOMIIBIOTEPHOW  BEPCTKOM TEKCTa. TeXHWYEeCKHWe CpeAcTBa BBOJA  TEKCTA.
Criennanm3upoBaHHbIE CPEJCTBA PEAAKTUPOBAHNS MATEMATUYECKUX TEKCTOB.

AHanmu3 naHHbIX. OCHOBHBIE 33Ja4M aHAJIW3a JAHHBIX: IPOTHO3UPOBAHME,
KJaccupuKanus, KilacTepuszalus, aHauu3 OTkJIoHeHud. [locrnenoBarenbHOCTD
pelIeHus 3aJady aHajii3a JAaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYMCTKAa U OIIEHKa
KauecTBa JaHHbBIX, BbIOOP W/WIM TMOCTPOEHUE MOJAENH, MpeoOpa3oBaHHUE /IAHHBIX,
BHU3yalM3alMsl JaHHBIX, MHTEpOpETalMs pe3ysbTaroB. lIporpaMMHble cpeacTBa H
MHTEPHET-CEPBUCHI i1 OOpaOOTKM M MPEICTAaBICHUS JaHHBIX. bojbiive aaHHBIE.
MamunHoe o0yuenue. THTeeKTyanbHblil aHaIU3 TaHHbIX.

AHanu3 JaHHBIX C TOMOIIBIO BJEKTPOHHBIX TAOMUL. BpluncieHue Cymmbl,
cpenHero apu(pMeTHyecKoro, HauOOJbUIEro (HAMMEHBIIEr0) 3HAYEHMs Juara3oHa.
Boruncnenne koadpdunueHta KoppeisiiMM JIBYX psioB JaHHbBIX. [loctpoenue
CTOJIOYATHIX, JIMHEHYATHIX U KPYTrOBbIX quarpamm. [loctpoenue rpadukoB GhyHKIIUA.
[TonOop nmuHUM TpeHaa, pelieHne 3a1a4 IPOTHO3UPOBAHUSI.

YuclieHHOE pellleHWe YypaBHEHUH C TMOMONIbI0 Toadopa mapamerpa.
OnTuMu3anus Kak MMOWCK HAaWIy4ylIero penieHus B 3aJaHHbIX yciaoBusx. LleneBas
¢byHk1us, orpaHudeHus. JIokanpHble U TI00aTbHBI MUHUMYMBI LI€JI€BOM (PyHKLIHU.
Pemenue 3a1a4 onTUMHU3AIUH C TOMOLIBIO JIEKTPOHHBIX TAOJIHII.



11 KIIACC

Teopernueckne 0CHOBLI HHPOPMATHKHI

Teopernyeckue MOAXOAbI K OIEHKE KojJuuecTBa HWHGOpMAIMKU. 3aKOH
apnutuBHocTH uWH(popmanuu. dopmyna Xaptiu. HMudopmanus U BepoOSTHOCTb.
®opwmyna lllennoHa.

Anroputmbel cxaTtusi naHHbIX. Anroputm RLE. Anroputm  Xaddwmana.
Anroputm LZW. AATOpUTMBI CXKaTus JAHHBIX C MOTEPSAMH. Y MEHbIIIEHUE TTyOUHBI
KojupoBaHus 11BeTa. OCHOBHBIE HeH anroputMoB cxkatus JPEG, MP3.

CkopocTh mepelayd  JaHHBIX. 3aBUCHUMOCTb BpPEMEHH INepefayd  OT
WH()OPMAITMOHHOTO 00BEMA MaHHBIX W XapaKTEPUCTUK KaHaia CBs3H. [IpudumHbBI
BO3HUKHOBEHHs OMIMOOK TpH Tnepedadye JaHHbIX. Kojbl, MO3BOJSIONINE
OoOHapy>KUBaTh M HWCIPABIATh OIIMOKH, BO3HHUKAIOIIME TMPHU TMepenade JIaHHBIX.
Paccrosinne Xsmmunra. KogupoBanue ¢ moBropenuem 0utoB. Koasl XaMMuHra.

Cucrembl. KOMIOHEHTBI CUCTEMBI U UX B3auMoaencTBre. CUCTEMHBIN 3 (EKT.
VYnpasnenue kak nHGOpMaMOHHBIN nporiecc. OOpaTHas CBS3b.

Mogenmun u monenupoBanue. llens moaenupoBanusi. COOTBETCTBHE MOJEIU
MOJICIUPYEMOMY OOBEKTYy WM TIpolieccy, Lenu MojenupoBanus. Dopmanuzanus
MPUKIIAIHBIX 3a]1a4.

[IpencraBnenre pe3yabTaTOB MOJEIMPOBAaHUS B BHAE, YAOOHOM A
BOCIIPUSATHUSL YEJIOBEKOM. ['padmueckoe MpencTaBlIeHHE NaHHBIX (CXEMBbI, TaOJIULBbI,
rpadukn).

['padpr. OcHoBHbie moHsATHA. Buasl rpados. Onucanue rpagoB ¢ MOMOIIBIO
MaTpull CMEXKHOCTH, BECOBBIX MAaTpHUIl, CIOUCKOB CMEXHOCTH. Pelienue
AITOPUTMUYECKUX  3a/lady, CBSI3aHHBIX C aHaimu3oM TpadoB  (IOCTpOeHHE
ONTUMAJBLHOTO TYTH MEXIy BeplIMHamMu Tpada, oOmNpenesieHHe KoJU4ecTBa
Pa3TUYHBIX MyTEH MEXKy BEepIIMHAMU OPUEHTUPOBAHHOTO AIMKINYECKOTO Tpada).

HepeBbs. bunapnoe nepeBo. [epeBbs momcka. CrocoObsl 00Xoma aepesa.
[IpencraBnenne apu@METUUECKUX BBIPAKEHHM B BUAE JAepeBa. JMCKpeTHbIE HUIpbI
JIBYX WUTPOKOB C MojHOM uHdpopmaruei. [loctpoenue aepesa nepedbopa BapHaHTOB,
OMHUCAHUE CTpATerHu UTPbl B TaOIW4YHOU (popMe. BBIMTPHINIHBIE W TPOUTPHIIIHBIC
MO3UIINU. BBIUTPBILIHBIE CTPATETUH.

CpencrtBa MCKYCCTBEHHOTo HHTEIEKTa. CepBUCHI MAaIIMHHOIO MEpeBoAa M
pacnio3HaBanusi ycTHOM peun. KorHuTtuBHbIe cepBuUCHl. MaeHTudukanus u MOUCK
n300pakeHnid, pacrno3znaBanue juil. CamooOyydarouiuecsi cucteMbl. ICKycCTBEHHBIN
WHTEJJIEKT B KOMIIBIOTEPHBIX HUrpax. MCHoJap30BaHUE METOJOB HCKYCCTBEHHOTO
WHTEUIEKTa B OOydYaromMX cucTemax. lcrmonb3oBaHME METOAOB HCKYCCTBEHHOTO
WHTEUIeKTa B poOoTorexHuke. WHrepHeT Bemei. I[lepcmexkTuBbl pa3BUTHSA
KOMIBIOTEPHBIX UHTEJUIEKTYyaIbHbIX cUCTeM. HelipoHHbIE ceTHu.



AJITOPUTMBI H IPOrPpaAaMMHPOBaHUE

dopmaim3anys MoHATHS anropurma. Mammnaa TerOpuHIra Kak yHUBEpCAJIbHAS
Mozenb Beruucnenun. Tesnc Yépua—TwropuHra.

OneHka CIOXKHOCTU BbIYMCIICHUNA. BpeMs paboTbl 1 00BEM HCHOIB3yEeMOM
NaMATH, UX 3aBUCUMOCTB OT pa3Mepa NCXOIHBIX JaHHbIX. OLEeHKa aCUMITOTHYECKON
CJIO)KHOCTH aJTOPUTMOB. AJNTOPUTMBI MOJMHOMHUAIBHON clokHOCTH. [lepebopHbie
anroput™bl. [Ipumepsl pazIuyHBIX aIrOPUTMOB PELIEHUS OAHOW 3a7adyd, KOTOpHIE
UMEIOT Pa3JINYHYIO CIOKHOCTb.

[Iouck mNpoCTBIX 4YMCEN B 3aJaHHOM JMAIla30HE C IOMOLIBK aJIropuTMa
«pemiero DparocheHar.

MHoropa3psiaHbIe 1IeNble YUCIIa, 3a7a49d JUIMHHON apuMETHKY.

CnoBapu  (accolMaTWBHBICE  MACCHBBI, OTOOpa)XeHUs).  XANI-TaOJHUIIBI.
[Toctpoenue andaBUTHO-4ACTOTHOTO CIOBAPS AJIs 33JJaHHOT'O TEKCTa.

Crexku. AHaiM3 MpaBUIBHOCTH CKOOOYHOTO BbIpaKE€HUs. Bpluucienue
apu(PMETUUECKOTO BBIPAKEHHUS, 3AIIICAHHOTO B MOCT(PUKCHOMN PopMme.

Ouepenu. Mcnonb3zoBanue ouepenu 1isi BDEMEHHOTO XPAHECHHUSI TAHHBIX.

Anroputmbel Ha rpadax. IlocTpoeHMe MHUHHUMAJIBHOIO OCTOBHOIO JepeBa
B3BEIIEHHOTO CBA3HOI'O HEOPUEHTUPOBAHHOTO rpada. KommuecTBo pa3iuuHbIX myTen
MEXJIy BEpUIMHAMH OPUEHTHUPOBAHHOTO AIUKIMYECKOro rpada. AJTropuTM
JIeHKCTpBL.

HepeBbs. Peanmsanusa nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. J(BonuHbIE
(Ounapubie) nepeBbs. [locTpoeHue nepeBa Uid 3aAaHHOTO APUPMETHUECKOTO
BbIpakeHUs. PexypcuBHbIE alropuTMbl obxoia aepeBa. lMcmonb3oBaHue creka U
ouepenu s 00xoaa iepeBa.

JluHaMuyeckoe nMporpaMMUpPOBaHUE KaK METO]] pEeUIEHUS 3a7ad C COXpPaHEHUEM
IIPOMEKYTOUHBIX PE3YJIbTATOB. 3a/ayd, pPElIaeMble C IMOMOIIbIO JTHUHAMHYECKOTO
IPOrpaMMHUPOBAHUSA: BBIYUCIEHUE PEKYPCUBHBIX (YHKIUH, MOACYET KOJMYECTBA
BAapUAHTOB, 3aJ1a4H1 ONTUMHU3ALUH.

[TonsiTue 00 OOBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpPOBaHUU. OOBEKTH U
kiaccbl. CBoiicTBa M MeETOJbI 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBINA aHAIIM3.
Pa3paboTka mporpaMM Ha OCHOBE OOBEKTHO-OPHUEHTHUPOBAHHOIO  IOJXOJA.
Wukarncynsuus, HacieJoBaHue, TOJIUMOphU3M.

Cpenst ObicTpoit paspaboTku mporpamm. [IlpoektupoBanue wuHTEpdeiica
noJib3oBaTessl. Mcnonap30BaHNe TOTOBBIX YNPABISIEMBIX AJIEMEHTOB JJIsi MOCTPOEHUS
uHTEepdeiica.

O0630p A3BIKOB IPOrpaMMHUPOBaHUS. ITonsiTne 0 napajaurmax
IPOrpaMMUPOBAHMUS.



HNupopManiuoHHBIE TEXHOJIOTUH

Orarnbl KOMIIBIOTEPHO-MAaTEMAaTUYECKOTO MOJECIUPOBAHUS: IOCTAHOBKA 3aJa4H,
pa3paboTKa MOJETH, TECTUPOBAHUE MOJIENIN, KOMIIBIOTEPHBIA SKCIIEPUMEHT, aHAU3
pe3yJbTaTOB MOJICIIUPOBAHMS.

JuckpeTnzanuss 0OpU  MAaTEMATHYECKOM  MOJEIHPOBAHUM  HEMPEPBIBHBIX
nporeccoB. MonenupoBanue JIBIWKEHUs. MoaenupoBaHue OMOTOTHUECKUX CHCTEM.
MarteMaTuyeckue MOJEIM B SKOHOMHUKE. BBIYMCIHTENbHBIE SKCIEPUMEHTHI C
MOJESIMU.

OOpaboTka pe3yJlbTaTOB »HKCIEpUMEHTA. MeToJ HaWMEHBIIUX KBaJpPaToB.
OneHka 4YHUCJIOBBIX TMapaMeTpoOB MOJCIHUPYEMBIX OOBEKTOB U  IPOIIECCOB.
BoccraHoBieHre 3aBUCUMOCTEN T10 PE3YJIbTaTaM 3KCIIEPUMEHTA.

Beposarnoctasle  Mozenu.  Mertonst Monte-Kapimo.  MmurannoHHOE
MoienrpoBanue. CUCTEMbI MaCCOBOTO OOCITYKMUBaHMSL.
Tabnuunbie (pensiMoHHBIC) 0a3bl JaHHBIX. Tabnuia — TpencTaBlICHUE

CBelleHH 00 OAHOTHUIHBIX 00BekTax. Ilome, 3ammch. Kimrou tabmmipel. Padora ¢
roToBOM 0a30i JaHHBIX. 3anosHeHWe O0a3pl OaHHbIX. lloHWck, copTHpoBKa H
GunbTpanys JaHHBIX. 3ampochl HAa BBIOOPKY JAHHBIX. 3alpocChl C MapaMeTPaMHU.
Berumncsiemsle 1osst B 3arpocax.

MHorotabnuunbie 0a3bl JaHHBIX. THIIBI CBsI3eH Mexay Tabnuiiamu. BHenrHui
kJto4. [lenocTHOCTh 0a3bl TaHHBIX. 3aMpPOChl K MHOTOTA0JIMYHBIM 0a3aM JaHHBIX.

HNutepuer-npunoxenus. [IoHsATHE O CEpBEPHOM M KIMEHTCKOW YACTIX CaMTa.
TexHOIoruss «KIUEHT — cepBep», €€ ITOCTOMHCTBA M HENOCTAaTKU. OCHOBBI SI3bIKA
HTML u kackanusix Tabmui ctuieii (CSS). Crienapuu Ha si3bike JavaScript. @opmbt
Ha BeO-CcTpaHHUIIE.

Pa3Mmelienre BeO-caliToB. Y cayra XocTUHTa. 3arpy3ka (haijioB Ha CauT.

BBon un300paxkeHU € MCHOJIB30BAHUEM PA3JIMYHBIX LHUPPOBBIX YCTPOHCTB
(mudpoBbIX (oTOAMITAPATOB U MHKPOCKOIOB, BHUACOKAMEpP, CKAHEPOB M APYTHX
ycTpoiicTB). I'paduyeckmii pemakrop. Paspemenne. Kampuposanue. UcnparneHue
nepcrektuBbl.  ['mcrorpamma.  Koppekuuss — ypoBHEH,  KOpPpPEKIMS  LBETA.
OOecrBeunBaHue BETHBIX M300paxkeHuil. Petymb. Pabora ¢ obnactsamu. OuiabTpsl.

MHuorocioiinble n3o0paxkenus. TexcroBble ciou. Macka cios. Kanambl.
Coxpanenue BbifiesieHHON oOnacTu. [loaroroBka wiumrocTpanmii st BeO-cailToB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bektopnas rpaduka. IlpumutuBel. HM3MeHeHue mOpsSaKa  AJIEMEHTOB.
BripaBHuBanue, pacnpenenenue. ['pynnupoBka. Kpusbie. @opmaTbl BEKTOPHBIX
pucyHkoB. VMcnonb3oBanue KOHTYpPOB. BekTopuzaiusi pacTpoOBBIX N300paKEHUH.

[TpyHIMIIBI TOCTPOEHUSI U PEJAKTHPOBAHUS TPEXMEPHBIX Mojeneil. CeTouHble
Mojzend. Marepuansl. MogenupoBaHue HUCTOYHUKOB  OcBewleHus. Kamepsl.
AnmutuBHble TexHosoruu (3D-mpunTtepsnl). [loHsTHE O BUPTYalbHOM pPEaIbHOCTU U
JIOTIOJIHEHHOMN PEAIbHOCTH.



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
MHO®OPMATUKE (YTJIVBJIEHHBINA YPOBEHB) HA YPOBHE CPEJHEIO
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE  pe3yJbTaThl  OTpPaXarOT TOTOBHOCTb U  CIIOCOOHOCTh
oOy4Jaronmxcss PyKOBOACTBOBAThCA CHPOPMUPOBAHHOM BHYTPEHHEW MO3HIIMEH
JUYHOCTH, CHCTEMOW IIEHHOCTHBIX OpHUEHTAIMH, TO3UTUBHBIX BHYTPEHHHUX
yOEXJIEHU, COOTBETCTBYIOIIMX TPAAUIMOHHBIM LIEHHOCTSIM  POCCHICKOTO
oOIIecTBa, pacHIMPEHNE XU3HCHHOTO OMbBITA M OMBITA JCSITCIBHOCTH B IMPOIIECCE
peanm3alid  CpeACTBAMH  y4eOHOTO TpeAMETa OCHOBHBIX  HAMpPaBJICHUN
BOCITUTATEIBHOU JIEATETLHOCTH.

B pesynaprate wusydeHus WHGOPMATUKHA HA YPOBHE CpPEIHEr0 OOIIEro
oOpazoBaHus y oOyvatromierocs OyayT copMHUpOBaHBI CIAEAYIOUINE JTUYHOCTHBIC
pEe3yIbTaTHI:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAaHHE CBOMX KOHCTUTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHAa U TPaBOMOpPSAKA,  COOJIOJIEHWE  OCHOBOIOJATalIUX  HOPM
MH(OPMAIMOHHOIO MpaBa U MH()OPMAIMOHHOW O€3011aCHOCTH;

TOTOBHOCTh TMPOTHUBOCTOATH HWJEOJOTUU DKCTPEMH3Ma, HaIMOHAJIU3MA,
KCeHO(pOOUHU, AUCKPUMHUHAIMKA 110 COLMAIBbHBIM, PEJIIUTHO3HBIM, PACOBBIM,
HAIMOHAJIBHBIM MTPU3HAKAM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

IIEHHOCTHOE OTHOIIIEHUE K UCTOPUUECKOMY HaCJIEIUI0, TOCTHXKEeHUsIM Poccun
B HayKe, UICKYCCTBE, TEXHOJIOTUSX, TOHUMaHUE 3HAaYeHU UHPOPMATUKH KaK HAyKU
B KU3HHU COBPEMEHHOTO O0IIECTBA;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUECHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHUCJE B
cetu MHTepHeT;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHWE K MHpPY, BKJIIOUasl JCTETHUKY HAy4yHOTO H
TEXHUYECKOTO TBOPUECTBA;

CIIOCOOHOCTh BOCTIPMHUMATH Pa3JIMYHBIE BHUABI HMCKYCCTBA, B TOM YHUCIIE
OCHOBAHHOTO Ha MCIOJIb30BaHUN WH()OPMAITMOHHBIX TEXHOJIOTHH;

S) pusUecKoro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh  3JI0POBOr0 M  Oe3omacHoro  oOpasza  KU3HH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO, B TOM 4YHCIE 3a CUET



cobmonenns TpeOoBaHuil 0€30MacHOM 3KCIUTyaTallii CPeCTB MH(OPMALMOHHBIX
Y KOMMYHUKAIIHOHHBIX TEXHOJIOTHH;

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K AKTUBHOH JEATEIHHOCTH TEXHOJOTWYCCKOW W COIMAIBHOU
HaIPaBIEHHOCTH, CIIOCOOHOCTh WHHUIIMUPOBATH, IUIAHUPOBATH M CaMOCTOSTEIHHO
BBITIOJTHATH TaKYIO JCATCIIEHOCTD,

uHTepec K cdepaM NpodecCHOHAIBHON JeATEIbHOCTH, CBSI3aHHBIM C
UHPOPMATUKOH, MPOrpaMMHUPOBaHHEM U HWH(MOPMAIMOHHBIMH TEXHOJOTHSIMH,
OCHOBaHHBIMU Ha JIOCTIDKEHUSX HAayKd WH(POPMATUKA W HAYYHO-TEXHHUYECKOTO
nmporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOp Oynymied mpodeccuu u
pealln30BbIBaTh COOCTBCHHBIC )KHU3HCHHBIC TIAHBL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O MU CaMOOOpa30OBaHHWIO Ha
NPOTSKCHUH BCEU KHU3HU;

7) 3KOJI0TU4eCKOIr0 BOCIIMTAHMS:

OCO3HaHWE IJI00AJBHOTO XapakTepa JKOJIOTHYCCKUX MPOoOJIeM U IMyTeH HxX
pelieHus, B TOM 4YHCIE C YY6TOM BO3MOXKHOCTEH HMH(DOPMAIIMOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO PAa3BUTHS HAyKH, TOCTIDKCHUSAM HAYYHO-TEXHHYCCKOTO IIporpecca M
OOIIIECTBEHHOMN MPAKTHKH, 32 CYET IOHUMAHUS POJIM HH(OPMAIMOHHBIX PEeCypCOB,
WH(POPMAITMOHHBIX TIPOIECCOB M HH(MOPMAIMOHHBIX TEXHOJOTHH B YCIOBHAX
1idpoBoit TpaHchopMaIiu MHOTHX cep JKHU3HU COBPEMEHHOTO O0IIEeCTBa;

OCO3HaHWE IIEHHOCTH HAyYHOW JACSITEIbHOCTH, TOTOBHOCTH OCYIICCTBIIATH
MPOEKTHYIO M MCCJICI0BATEIbCKYIO JISATEIBHOCTh MHINBUYaJIbLHO U B TPYIIIIE.

B mporecce JOCTHXKEHHS JTHYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaMMbI
no wuH(MOpMAaTHKE Yy OOYYArOIIMXCS COBEPIICHCTBYETCS  AMOITMOHATHHBIN
WHTEIIICKT, MPEAOIaraloni copMHUpOBaHHOCTS:

CaMOPETYJIMPOBAHMS, BKIIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEACHHME, CIIOCOOHOCTHh aJanTUPOBATHCA K
HMOIIMOHAIBHBIM H3MCHEHHSIM U MTPOSIBIIATH THOKOCTD, OBITH OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAIlMH, BKIIOUYAIONICH CTPEMIICHHE K JTIOCTIKECHUIO IEIH U
yCIIeXy, ONTHUMH3M, WHHUIIMATHBHOCTh, YMCHHE ICHCTBOBATh, UCXOAS M3 CBOHMX
BO3MOKHOCTEH;

SMIIATHH, BKIIOYAIOIICH CIIOCOOHOCTh MOHUMATh SMOIMOHATIBHOE COCTOSTHHE
JIPYTHX, YYUTBIBATh €0 TPU OCYIICCTBICHUH KOMMYHHKAIIUH, CIIOCOOHOCTH K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COIMAJIHbHBIX HABBIKOB, BKITFOUYAIOIUX CITOCOOHOCTH BBICTPAaUBATh OTHOIICHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCS, MPOSIBIIATH HHTEPEC U pa3peniaTh KOH(MIUKTHI.



METAINIPEAMETHBIE PE3YJIbTATHI

B pesymnbraTte wu3ydeHuss WH)OpPMATHKUA Ha YPOBHE CPEIHETrO OOIIETo
oOpazoBanusi y oOydaromerocs OyayT CQOOPMHUPOBAHBI MeETamNpeAMETHBIC
pe3yNbTaThl, OTPAKEHHBIC B YHHUBEPCAIBHBIX y4EOHBIX NEHCTBUSIX, a UMEHHO —
TIO3HABATEIbHBIC YHHBEpCAJIbHBIC Y4eOHBIC JCHCTBHS, KOMMYHHKATUBHBIC
YHHUBEpCAIIbHBIC y4YeOHbIC NEHCTBHS, PETYJISTHBHBIC YHUBEpCAJIbHBIC Yy4eOHBIC
JICMCTBUS, COBMECTHAS ACSITEIHHOCTb.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE [1eiiCTBUS

1) 6a30BbIe JJOrMYecKUe AeiiCTBUA:

CaMOCTOSITENILHO  (OPMYJIUPOBaTh W aKTyalM3UpOBaTh  MpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK WM OCHOBAaHHUA /I CpaBHEHUS,
KJ1accupuKauu u 0000IIeHHUS;

ONpENENATh LENN JACSITeNIbHOCTH, 33JaBaTh MapaMmMeTpbl M KPUTEPUU HX
JIOCTUKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSX;

pa3pabaThiBaTh IJIaH PEIICHHS MPOOJEMBbI C YYETOM aHAIU3a WMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LEJISIM, OLIEHUBATh PUCKH NOCJIEICTBUI AEATEIBbHOCTH;

KOOPJIMHUPOBaTh W  BBHINOJHATH pabOTy B  YCJIOBHUSIX  PEAJbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBaTh KPEATUBHOE MBIIIICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJICTh HABBIKAMH y4E€OHO-MCCIIECIOBATEIBCKON U MMPOCKTHOM JESITEIBHOCTH,
HAaBBIKAMHM  paspelnieHusi MpoOsieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATENbHOMY MOUCKY METOAO0B PEUICHUS TPAKTUYECKUX 33]1ay, MPUMEHEHHIO
Pa3TUYHBIX METOJIOB IO3HAHUS;

OCYUIECTBJISITh PA3JIUYHbIE BHUJbI JESITEIBHOCTH MO MOJYYEHUIO HOBOIO
3HAaHMS, €r0 WHTEPIpeTalnH, MPeoOpa30BaHUIO U TMPUMEHEHUIO B Pa3TUYHBIX
y4€OHBIX CHUTyallMsiX, B TOM 4YHCJIE€ TPH CO3JaHUU YYEOHBIX W COILMAIBHBIX
MPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBILIJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJTFOUEBBIMU MTOHSATUSMU U METO/IAMH;

CTaBUTh W (OPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa30BaTEILHOM
NESATETLHOCTH U KU3HCHHBIX CUTYaIIUSIX;

BBISBJISITh TNPUYMHHO-CJIEACTBEHHBIC CBS3M U aKTyaJM3UpOBAThH 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pelIeHUs, HaXOAUTh APTYMEHTHI IJIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh ApaMETPhl U KPUTEPUHN PEIICHHUSI;



aHAIM3UpPOBaTh TMOJYYCHHbIE B XOJE pELICHHs 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHSIX;

JaBaTh OIIEHKY HOBBIM CUTYaIlUsIM, OIIEHUBATH MPUOOPETEHHBIN OIBIT;

OCYUIIECTBIIATh 1IE€JICHANIPABICHHBIA TMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEHUCTBUS B MPOGECCHOHANTBHYIO CPENy;

yMETh IMEPEHOCUTh 3HAHUS B TMO3HABATEJIBHYIO U MPAKTHUECKYIO 00JacTu
KU3ZHENIEATEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIE WJEH, Mpejiaratb OPUTHHAIBHBIE MOJIXOJbI U pElICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE albTePHATUBHBIC PELICHHUS.

3) padora c ungopmanueii:

BJIAJICTh HABBIKAMU MOJYYEHUS WH(OPMAIIUU U3 UCTOUYHUKOB Pa3HbBIX THUIIOB,
CaMOCTOSITENIbHO ~ OCYIIECTBJISATh ~ IMOUCK,  aHaIU3, CHCTEMAaTU3alUIl0 |
MHTEPIPETALNIO HH()OPMALIUN PA3TMYHBIX BUAOB U (HOPM IPEICTABICHNUS;

CO3/1aBaThb TEKCThHl B pa3aMYHbIX (opmarax ¢ y4€TOM Ha3HAUCHUS
uHpoOpMaMu U IEJIEBOM  ayJUTOpUH, BbBIOMpas ONTUMAJIbHYIO (OpMy
MPE/ICTABIICHUS U BU3yallU3alluy;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh HMH(OpMalnuu, €€ COOTBETCTBUE
MIPABOBBIM M MOPAJIbHO-3THYECKUM HOpPMaM;

UCTIONB30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTUI B PEIICHUH KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3AIIMOHHBIX
3a1ad ¢ CcoOMIoJicHHeM TpeOOBaHUN HOPrOHOMHKH, TEXHUKH O€30IaCHOCTH,
TMUTUEHBl, PECYpCcOCOEpekKEeHMs, TMPaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

BJQJIeTh ~ HAaBBIKAMH  pAclO3HABaHWA W 3aIIUTHl  HWH(pOpMaIHH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

1) o61enme:

OCYIIECTBIATH KOMMYHHUKAIIMH BO BCeX chepax KU3HM,

pacro3HaBaTh HEBepOAJIbHBIC CpEACTBA OOIICHMS, TOHMMATh 3HAYCHHUC
COIMAJIbHBIX 3HAKOB, PACMO3HABaTh MPEANOCHUIKM KOH(IMKTHBIX CUTYyalluil |
CMSITYATh KOH(JIMKTHI,

BIAJCTh  Pa3IUYHBIMH  ClocoO0aMu  OOIIEHUS W B3aUMOJICHCTBUS,
apryMEHTUPOBAHHO BECTH JIUAJIOT, YMETh CMTYaTh KOH(MIUKTHBIC CUTYAIIHH;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PCHHS C HCIIOJIB30BaHUEM
SI3BIKOBBIX CPEJICTB.



2) coBMeCTHas JAesiTeJIbHOCTD:

MMOHUMAaTh M MCIIOJb30BaTh NPEUMYILECTBA KOMAHIHOM M WHIHMBUYaJIbHOU
padoTHI;

BBIOMpaTh TEMaTUKY M METOIbl COBMECTHBIX JEHUCTBUH ¢ Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXJ0TO YJICHA KOJUIEKTUBA,

MPUHUMATh LEJIM  COBMECTHOM  JEATEIBHOCTH, OPraHW30BbIBaTH U
KOOPJIWHUPOBATh JIEUCTBUS MO HMX JOCTHXKEHHUIO: COCTABJATH IUIAH JCUCTBHUM,
pacmpenensaTh poJii ¢ Y4€TOM MHEHHMH YYaCTHHKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOM pabOThI;

OIICHUBATh KA4e€CTBO CBOEr0 BKJI3Ja M KaXKJAOTO yYaCTHUMKA KOMAaHJbI B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

MpeiaraTb HOBBIE MPOEKTHI, OLUECHUBATH HAEU C MO3UIMHA HOBU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIIATh TMO3UTUBHOE CTPATETMYECKOE TOBEACHHUE B Pa3JIAYHBIX
CUTYaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

1) camoopranuszanus:

CaMOCTOSITEJIBHO OCYIIECTBIISITH ITO3HABATEIBHYIO JESITEIBbHOCTD, BBISABIISTH
po0JIeMBbl, CTaBUTh U (HOPMYIHUpOBATH COOCTBEHHBIC 3a7aud B 00pa30BaTEIbHOMN
JESTEIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOATENIbHO COCTABJISITH IUIAaH  pPELICHUS MpoOJieMbl €  YYETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHUIA;

JIaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacHIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JienaTh OCO3HAHHBIA BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHUE;

OIICHUBATh MPUOOPETEHHBIN OMBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO W TPOSIBICHUIO IIUPOKOW DSPYAMUIINH B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JI€STEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LEIISIM;

BIAJCTh HABBIKAMH  TIO3HABATENBHOM  pedIeKCMH  KakK  OCO3HAHMS
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB M
OCHOBAHMM, MCIOJb30BaTh MPUEMBI pe@IeKCUU ISl OLEHKU CHUTyalllH, BHIOOpA
BEPHOI'O PEILLICHHUS;

OLICHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATH PEIIECHUS [0 UX CHUKEHUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX INPU AaHAIU3€ pPe3yJbTaTOB
NEATEIBHOCTH.

3) npuHATHA ce0s1 M APYrux:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

NPU3HABATh CBOE MPABO U MPaBO APYIHX HA OIIHOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

B mnpouecce uzyuenus kypca UHGOPMATUKU YTiyOnEéHHOTO ypoBHS 6 10
Knacce oOydaromuMmucs OyayT  JOCTUTHYTHI — CIEAYIOIIHE  IPEAMETHBIC
pPE3yNbTATHI:

BJIAJCHUE NPEACTABICHUSIMH O POJM MH(POPMALMH M CBA3aHHBIX C HEH
IPOLECCOB B NPUPOJIEC, TEXHUKE M OOLIECTBE, MNOHATUAMU «HUH(OpMaLUsD,
«MH(OPMALIMOHHBIA ~ TPOLECC»,  «CUCTEMA»,  «KOMIIOHEHTBI  CHCTEMBD»,
«cucTeMHbIN 3 PerT», «MHPOPMAIIMOHHAS] CHCTEMAaY, «CUCTEMA YIIPABICHUS»;

BJIAJCHUE METOAaMH IOMCKa HHpopManuu B ceTh HHTepHET, yMeHmHe
KPUTHYECKH OLICHUBATh UH(OPMAIIHIO, TOJIYYEHHYIO U3 ceTH VIHTepHeT;

YMEHHME XapaKTepu30BaTh OOJbIINE JAaHHbIE, TPUBOJAUTH IPUMEPHI
VUCTOYHUKOB MX IIOJIy4EHMS] M  HANpaBICHUA  HCIIOJNb30BAaHUSA, YyMEHUE
KJIaCCU(PUIIMPOBATh OCHOBHBIE 33Jlaud AaHAJIW3a JaHHBIX (MPOTHO3MPOBAHUE,
KJaccupukanus, KJIacTepU3alus, aHanu3 OTKJIOHEHU), MOHUMATh
NOCJIEI0BATEIbHOCTD PEILICHUS 3a/1a4 aHAJIM3a JaHHBIX: cOOp MEPBUYHBIX JIaHHBIX,
OYUCTKAa M OIIEHKa KauecTBa JaHHBIX, BBIOOp W/MJIM TOCTPOEHUE MOJEIH,
npeoOpa3zoBaHue JaHHBIX, BU3YaJIU3allMsl TaHHBIX, UHTEPIPETALMS Pe3yIbTaTOB;

NOHMMAHUE OCHOBHBIX NPHUHIIMIIOB YCTPOMCTBA W (PYHKUMOHUPOBAHMS
COBPEMEHHBIX CTAIlMOHAPHBIX U MOOUIIbHBIX KOMITBIOTEPOB, TEHAECHIUN Pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTUH;

BJIa/ICHUE HaBbIKaMHU padOThl C OMNEPALMOHHBIMU CHCTEMaMH, OCHOBHBIMU
BUJIAMU TPOTPAMMHOr0 oOOecnedyeHus: Jis pelIeHus Y4YeOHbIX 3a7ad [0
BBIOpaHHOM Crieluanu3aluu;

HaJIM4KE NPEICTABICHUN O KOMIIBIOTEPHBIX CETSX U UX POJIM B COBPEMEHHOM
Mupe, 0 0a30BbIX MPUHIIUIIAX OPTaHU3aLUU U QYHKIIMOHUPOBAHUS KOMIIBIOTEPHBIX
ceTeil, 00 OOmMUX MPUHIUINAX pPa3pabOTKM W (YHKIIMOHUPOBAHHUS HMHTEPHET-
IIPUIIOKEHN;

NOHUMAaHUE Yrpo3 HMHQPOPMALMOHHON O€30MACHOCTH, HCHOJIb30BAHKE
METOJIOB U CpPEJICTB MPOTUBOACUCTBHUS 3THUM yIrpo3aMm, COOJIOJICHHE Mep
0€30IMacHOCTH, MPEAOTBPAILAIOIINX HE3AKOHHOE PaclpOCTpaHEHHE ePCOHATBHBIX



JaHHBIX, COOJIIO/IeHUE TPeOOBaHHUM TEXHUKU O€30MaCHOCTH U TUTHUEHBI TP paboTe
C KOMIBIOTEPAMH U APYTUMHU KOMIIOHEHTAMHU IIU(PPOBOTO OKPYKEHUS, TOHUMAHHE
IIPABOBBIX OCHOB HCIIOJIb30BAHUS KOMIBIOTEPHBIX MporpamMm, 0a3 IJaHHBIX U
paboTsl B cetu MHTEpHET;

NOHMMAaHHE OCHOBHBIX TPUHIMIIOB JUCKPETU3AIMH DPA3JIUYHBIX BHJIOB
uHbOpMaIlMK, YMEHHE ONpeNeniaTh HHPOPMAIMOHHBIA O00BEM TEKCTOBBIX,
rpadM4ecKuXx W 3BYKOBBIX JAHHBIX NPU 3aJaHHBIX MapaMeTpax TUCKPETU3aAIUH,
YMEHUE OMNpEeNeysITh CPEAHIOI CKOPOCTh TNepeAayd JaHHBIX, OLCHHUBAThH
U3MEHEHHE BPEMEHU NepeAayd Npu H3MEHEHHHW HWH(POPMALMOHHOTO 00bEMa
JAHHBIX ¥ XapaKTePUCTUK KaHaJla CBSI3H;

YMEHHE HCIIOIb30BaTh MPU PEIICHUHU 3a/1a4 CBOMCTBA MO3ULMOHHON 3alucu
YHCell, AITOPUTMA MOCTPOCHHUS 3aIMCH YKCIa B TO3UIIMOHHOM CHCTEME CUUCIICHUS
C 3a/laHHBIM OCHOBAaHHEM M IMOCTPOECHMs YHCJIa MO CTPOKE, COoAepiKallell 3amuch
3TOr0 4YHCJa B TO3UIIMOHHOM CHCTEME CUUCIEHHS C 3aJaHHbIM OCHOBAaHUEM,
YMEHHE BBIMOJHATh apuU(PMETHUECKHUE OIEepalrd B TO3UIMOHHBIX CHCTEMax
CUHCTICHHS,

YMEHHE BBITIONHATH MpeoOpa3oBaHUs JIOTUYECKUX BBIPAKEHUH, HCIONB3Ys
3aKOHBl anreOpbl JIOTMKH, YMEHHE CTPOUTH JIOTUYECKOE BBIPAKEHUE B
TU3BIOHKTHBHON M KOHBIOHKTUBHOM HOPMAaJbHBIX (popMax 1o 3ajaHHON Tabiuiie
UCTUHHOCTH, HWCCIIEIOBaTh 00JacTh MCTHHHOCTH BBICKA3BIBAHUS, COAEPIKAIIETO
NIEpPEMEHHbBIE, PeIIaTh HECIOKHBIE IOTHYECKUE YPABHEHHSI U CUCTEMbI YPaBHEHU;

NOHMMaHHE O0a30BbIX aJIrOPUTMOB OOpPaOOTKM YHUCIOBOM U TEKCTOBOU
uHbopMaluu (3aUCh YHMCEN B MO3UIMOHHON CHCTEME CUHMCIIEHUS, HaXOKJECHUE
BCEX MPOCTHIX YHCEN B 3aJJaHHOM JHara3oHe, 00padoTKa MHOTOPA3PSIIHBIX HENBIX
YHCell, aHAIN3 CUMBOJIBHBIX CTPOK U PYTHX), AITOPUTMOB TTOMCKA U COPTUPOBKH,
YMEHHE OIpEeNeysaTh CIO0XHOCTh H3y4aeMbIX B Kypce O0a30BBIX aJrOpUTMOB
(cyMMUpOBaHHE D3JIEMEHTOB MacCHMBa, COPTHPOBKAa MaccuBa, IepeOOpHbIe
aJITOPUTMBI, TBOMYHBINA MMOWCK) ¥ MPUBOIUTH MPUMEPHI HECKOJIBKUX AITOPHUTMOB
pa3HOM CIOKHOCTH JJISl PEIICHUS] OJTHOM 3a/1a4H;

BJIQJICHUE YHUBEPCAIBHBIM S3BIKOM MPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), npencraBieHHsMH O O0a30BBIX THIAX JTaHHBIX |
CTPYKTypax JaHHBIX, YMEHHE WCIOJIb30BaTh OCHOBHBIC  YIPABIISAIOIINE
KOHCTPYKIIMM, YMEHHE OCYIIECTBISTH aHAINU3 MPEIJIOKECHHOW IMPOTPaMMBIL:
OTIPEETISATh PE3yAbTAaThl pa0OTHI IPOTPaMMBI TIPY 3aaHHBIX MCXOJHBIX TAaHHBIX,
OTIpPENENATh, MPU KAaKUX HCXOAHBIX JTaHHBIX BO3MOXKHO TOJYYCHHE YKa3aHHBIX
pe3yJIbTaTOB, BBISIBIIATH JaHHBIE, KOTOPBIE MOTYT MPHBECTH K OMIMOKE B padote
pOTrpaMMel, GOPMYITUPOBATH MPEIIOKEHHUS IO YIYUIIEHUIO IPOTPAMMHOTO KOJa;



YyMEHUE CO3/[aBaTh CTPYKTYPHPOBAHHBIE TEKCTOBBIE JOKYMEHTHI U
JIEMOHCTPAIIMOHHbIE MAaTEPUAJIbI C UCIOJIb30BAHUEM BO3MOKHOCTEN COBPEMEHHBIX
MIPOTPAMMHBIX CPEJICTB M 00JIAYHBIX CEPBUCOB;

YMEHHUE UCIOJIb30BATh AJIEKTPOHHBIE TAaOJUIIbI AJI1 aHANK3a, MPECTaBICHUS
U 0o0paboTkM  JaHHBIX  (BKJIIOYash  BBIUMCIEHUE  CYMMBI,  CPEIHETO
apu(PMETUIECKOTO, HAWOONBIIETO W HAWUMEHBIIETO 3HAYCHUH, pEIICHHE
YpaBHEHUI, BHIOOP ONTUMAJIBLHOIO PELICHUS, MOA00p JWHHUM TPEHJA, pPElICHUE
3aJlay IPOTHO3UPOBAHMUS).

B mnpouecce uzyuenus kypca HUHPOPMATUKU YriIyOJI€HHOrO ypoBHS 6 11
Knacce oOydarOUIMMHUCS  OyQyT JOCTUTHYTBHI  CJEAYIOIIHME  IPEeIMETHbIC
pPE3yNbTATHI:

YMEHHUE CTPOUTh HEPABHOMEPHBIC KObI, JOIMYCKAIOIIUE OJHO3HAYHOE
JEKOJUpPOBaHUE COooOIIeHni (MpedrKCHbIE KOJIbI), HCIOIb30BaTh IMPOCTEHIINE
KOJIbI, KOTOPBIE MO3BOJISIIOT OOHAPYKUBATh M MCIPABIIATH OLIMOKU MPHU Tepenaye
JIAHHBIX, CTPOUTH KOJI, 00E€CTICUMBAIONINI HAUMEHBIIYIO BO3MOXKHYIO CPEIHIOIO
JUTMHY COOOIICHMsI TIPH HW3BECTHOM YACTOTE CHUMBOJIOB, IOSICHATH MPHHIIUITHI
pabOThI MPOCTHIX ANTOPUTMOB CXKATHS JAHHBIX;

yMEHHUE pelllaTh alrOpUTMHYECKHUE 3a7aud, CBA3aHHBIE C aHAIU30M TpadoB
(3aauM  TOCTPOCHHUS ONTHUMAJIBHOTO TYTH MEXAy BepiimHamMu rpada,
OTpENCNCHUS]  KOJWMYECTBA  PA3NUYHBIX  IMyTeH  MEXAy  BEpIIMHAMH
OPUEHTUPOBAHHOTO AlUKIMYECKOro rpada), yMEHUE MCIOJIb30BATh JIEPEBbS MPHU
aHalM3€¢ W TIOCTPOCHUU KOJOB M I TMpPEACTaBICHUS apuU(pMETHUUYECKHX
BBIPKEHUI, TIPU PEIICHUN 33]1a4 MMOUCKA U COPTUPOBKHU, YMEHUE CTPOUTH JIEPEBO
UTPHI TI0 33JIaHHOMY aJITOPUTMY, pa3padaThiBaTh 1 0OOCHOBBIBATH BBHIUTPHIIITHYIO
CTPATETHIO UTPHI;

yMEHHUE pa3paldaTbiBaTh W PEAJIM30BbIBATH B BHJIE MPOTpaMM 0a30BbIC
QITOPUTMBI, YMEHHE HMCIOJb30BaTh B MpOrpaMMax JaHHbIC PA3IUYHBIX THIIOB C
y4€TOM OTpaHMYCHUN HAa JUANa30H MX BO3MOKHBIX 3HAYCHHM, MPUMEHSTH MpU
pelIeHnH 3a/lad CTPYKTYPhI JaHHBIX (CIIUCKU, CIOBAPH, CTEKU, OYEPEaU, AEPEBbS),
WCITOJIB30BaTh 0a30BBIE OMEpAllMM CO CTPYKTypaMH JaHHBIX, TPUMCHSTH
CTaHJapTHBIE U COOCTBEHHBIC TTOAMPOTPAMMEI JJIT 00paOOTKHA YUCIIOBBIX JTaHHBIX
U CHMBOJIBHBIX CTPOK, HCIOJIb30BaTh MPHU pa3pabOTKe MporpaMm OHOITUOTEKU
MOANPOTPaMM, 3HaTh (YHKIIMOHAIBHBIE BO3MOXKHOCTH HMHCTPYMEHTAJIbHBIX
CPEIICTB Cpefibl pa3padOTKH, YMEHHE UCTOIb30BATh CPEJCTBA OTJIAKHU MPOrPAMM B
cpelie MporpaMMHUPOBaHMS, YMEHHUE TOKYMEHTHPOBATH IMPOTPAMMBI;

yMEHUE CO37aBaTh BeO-CTPAHUIIBL;

BJIQJICHUE OCHOBHBIMH CBEJEHUSMU O 0a3ax MaHHBIX, UX CTPYKTYpE,
CpelIcTBax co37aHUs M pabOThl C HUMH, YMEHHUE WCIIOJH30BaTh TaOJIUYHBIC
(pensaiuroHHbIe) 0a3bl JAHHBIX (COCTABIATH 3aMPOCHl B 0a3axX JAaHHBIX, BBIMOJHSIThH



COPTHPOBKY M TIOWCK 3amuceld B 0a3e MaHHBIX, HAIMONHATH pa3padOTaHHYI 0a3y
JIAHHBIX ) U CIIPABOYHBIC CHCTEMBI;

YMEHHUE HCIIOJIb30BaTh KOMIIBIOTEPHO-MATEMATHIECKHE MOJISIN ISl aHAIIN3a
O0OBEKTOB W TPOIECcCOB: (OPMYIHPOBATH LENb MOACTUPOBAHUSA, BBIMOIHATH
aHaM3 pe3yJIbTaTOB, IIOJIYYEHHBIX B XOJE€ MOJEIMPOBAHUS, OICHUBATH
COOTBETCTBUE MOJICNIM MOJCIHPYEMOMY OOBEKTY WM IPOIEecCy, MPEICTaBIsATh
pe3yIbTaThl MOJICITMPOBAHUS B HATJISTHOM BUJIC;

YMEHUE OpraHW30BbIBaTh JIMYHOE HMH(OPMAIMOHHOE TPOCTPAHCTBO C
UCTIOJIb30BAHUEM PA3IMYHBIX CPEICTB LU(MPOBBIX TEXHOJOTHH, TOHUMaHHE
BO3MOYKHOCTEH IU(POBBIX CEPBHCOB T'OCYAAPCTBEHHBIX YCIYT, IH(PPOBBIX
00pa30BaTENbHBIX CEPBUCOB;

NOHUMaHWE OCHOBHBIX MPHHIIUIIOB Pa0OThI, BO3MOKHOCTEH W OrpaHHYCHHUSI
NPUMEHEHHUS TEXHOJIOTUH MCKYCCTBEHHOT'O WHTEIUIEKTa B Pa3iIMUYHBIX OOIACTSX,
HaJIMYMe TMPEJCTABICHU O Kpyre peliaeMbIX 3aJad MAalIMHHOTO OOY4YEeHHUs
(pacmo3HaBaHusl, KIacCU(PUKAIMKN ¥ TPOTHO3UPOBAHKS) HAIMYKME TPEACTABICHUN
00  WCHONB30BAaHMM  HWH(POPMAIMOHHBIX  TEXHOJIOTMH B Pa3IMYHBIX
npodeccuoHanbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KonuyecTBo yacos DJIEKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne n/n NpOrpamMmbl Bcero Konrpoabnpie  Ipakrieckue o0pa3oBaTe/ibHbIE
padoThI padoTshI pecype
Pasznea 1. lndpoBasi rpaMOTHOCTD
11 Kommnbrorep - yHuBepcanbHOE YCTPOKHCTBO 6 https://lesson.edu.ru/
' 00pabOTKH JTAHHBIX https://resh.edu.ru/
1.2 [TporpamMmmMHOe oOecrieueHue 6 E':‘:gssl//{ ‘Ieiquggue:jut;.ru/
1.3 KommerotepHsie ceTu 5 Eggss///{ ‘I;;sggue::lut;.ru/
14 HNudopmanronHas 6€301macHOCTh 7 2 E,::;SS/% (I;shsggijerdul;.ru/
Hroro no pazgeny 24
Pa3nes 2. TeopeTrnueckue 0CHOBbI HH(POPMATHKH
https://lesson.edu.ru/
21 [Ipencrasnenue nudopmanuu B 19 2 httns://fipi.ru
KOMIIbIoTEpE https://resh.edu.ru/
https://lesson.edu.ru/
2.2 OcHOBBI anreOpsl JIOTUKU 14 1 https://fipi.ru
https://resh.edu.ru/
https://lesson.edu.ru/
2.3 Komnerotepnas apupmernka 7 1 https://resh.edu.ru/
Hroro no paszneny 40
Pa3znen 3. AllropuTtMbI M IPOrpaMMHUPOBAHKE
https://lesson.edu.ru/
3.1 BBenenne B mporpaMMupoBaHue 16 0.5 https://uchi.ru/
https://fipi.ru
3.2 BcniomoratenbHbIE anropuTMBI 8 2 https://lesson.edu.ru/

https://uchi.ru/



https://lesson.edu.ru/
https://resh.edu.ru/
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https://resh.edu.ru/
https://lesson.edu.ru/
https://resh.edu.ru/
https://lesson.edu.ru/
https://resh.edu.ru/
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https://resh.edu.ru/
https://lesson.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://lesson.edu.ru/
https://resh.edu.ru/
https://lesson.edu.ru/
https://uchi.ru/
https://fipi.ru/
https://lesson.edu.ru/
https://uchi.ru/

https://fipi.ru
https://lesson.edu.ru/
3.3 YuciieHHbIE METOJIBI 5 3 https://uchi.ru/
https://fipi.ru
https://lesson.edu.ru/
34 AnTOpuUTMBI 00PabOTKH CUMBOJIBHBIX 5 1 httos//uchi ru/
AGHHBIX https://fipi.ru
https://lesson.edu.ru/
35 AnropuT™Mbl 00pabOTKH MacCHBOB 10 3.5 https://uchi.ru/
https://fipi.ru
Hroro no pazneny 44
Pa3nen 4. UnopmanmoHHbIe TEXHOJIOTUHN
4.1 O0paboTka TEeKCTOBBIX JOKYMEHTOB 6 2.5 Et:gss,:/%:eesﬁggﬁeful;'ru/
https://lesson.edu.ru/
4.2 AHAIM3 JaHHBIX 8 3 https://resh.edu.ru/
Hroro no pazneny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 21.5



https://fipi.ru/
https://lesson.edu.ru/
https://uchi.ru/
https://fipi.ru/
https://lesson.edu.ru/
https://uchi.ru/
https://fipi.ru/
https://lesson.edu.ru/
https://uchi.ru/
https://fipi.ru/
https://lesson.edu.ru/
https://resh.edu.ru/
https://lesson.edu.ru/
https://resh.edu.ru/

11 KJIACC

KoJunyecTBo 4yacoB DJIeKTPOHHbIE
Nen/m  HaumeHoBaHMe pa3esioB U TeM NMPOrpaMMbl Beero Konrponbubie  [pakriueckue gggfoo:a]}lgwm
padoTbI padoThbI pecype
Pa3nes 1. Teopernueckue 0CHOBbI HH(POPMATHKH
11 Nudopmanus n nHGOpMAITMOHHBIE TTPOLIECCHI 10 2.5 Egg :E;ﬁgsuhcggtrruu//
https://educont.ru/
1.2 Monemposarue 8 2 https://resh.edu.ru/
Hroro mo pazueny 18
Pa3zngen 2. AnropuTt™Mbl 1 NIPOrpaMMHUPOBAHUE
2.1 DJIEMEHTHI TEOPUHU AJITOPUTMOB 6 1 https://educont.ru/
2.2 AJTOPUTMBI U CTPYKTYPBI JAHHBIX 28 10 Eggg;ﬁ%ﬁﬁmru,
23 OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO 16 45 https://educont.ru/
' IPOrPaMMHUPOBAHHUS ' https://uchi.ru/
Hroro no paszneny 50
Pa3nen 3. UngopManoHHbIE TEXHOJIOTHHT
31 KoMmnproTepHO-MaTeEMaTHUECKOE 3 5 https://educont.ru/
' MOJICJIUPOBAHUE https://resh.edu.ru/
32 | basutmemmax 10 * fupefieshedon
. https://educont.ru/
3.3 Beb-caiirhi 14 4 https://resh.edu.ru/
3.4 KomnbsrotepHas rpadpuka 8 3.5 Egg:“?gsuhcggtrﬂ/
3.5 3D-MonenupoBanue 8 3 https://educont.ru/
Hroro no pazneny 48
PeszepBHoe Bpems 20
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 0 36.5



https://educont.ru/
https://resh.edu.ru/
https://educont.ru/
https://resh.edu.ru/
https://educont.ru/
https://educont.ru/
https://fipi.ru/
https://educont.ru/
https://uchi.ru/
https://educont.ru/
https://resh.edu.ru/
https://educont.ru/
https://resh.edu.ru/
https://educont.ru/
https://resh.edu.ru/
https://educont.ru/
https://resh.edu.ru/
https://educont.ru/

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Indopmatuka (B 2 yactsx); yrryoiaennoe ooydenue 10 kmace/ [TomskoB
K.1O., Epemun E.A., OO011ecTBO C OrpaHMu4E€HHON OTBETCTBEHHOCTHIO

«BMHOM. Jlabopatopust 3HaHU»; AKIIMOHEpHOE 0011ecTBO «M31aTenbCTBO
«ITpocsenienue»

* Undopmaruka (B 2 yactsx); yriayosnennoe ooyuenue 11 kiacc/ [lonsikos
K.1O., Epemun E.A., O611ecTBO ¢ OrpaHHYEHHON OTBETCTBEHHOCTHIO
«BHOM. JlabopaTopus 3HaHUi»; AKIHOHEPHOE 0011ecTBO «}31aTENBCTBO
«IIpocsemienne»

METOAUYECKHUE MATEPHUAJIBI IUVISA YYUTEJIA

M.H.bopoaun, Metonuueckoe nocodue ais yuurens nuapopmatuku Y MK mis
ctapiieit mkossl 10-11 kiace yrimyOaeHHbIN ypoBEHb

[Tonskor K.1O., Epemun E.A., UnpopmaTtuka. Metoanueckoe rmocooue: 10-11
kJ1acchl. bazoBblil 1 yriTyOJIeHHBIN YPOBEHb

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETH
HMHTEPHET

https://kpolyakov.spb.ru/

https://uchi.ru/

https://educont.ru/

https://resh.edu.ru/



