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(npunoscenue k O0OIl COO)

Pabouyast nporpamma

no npeamery «Uudopmarnka



[Iporpamma 1o wuHpOpMaTuke (yriayOJnEHHBIH YpOBEHb) Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHusl pazpaboTaHa Ha OCHOBE TpeOOBaHWUH K pe3ylbTaTaM OCBOCHUS OCHOBHOMU
o0Opa3oBaTebHON MpOrpaMMbl cpeHero odmiero odpaszoBanusi, nmpeacraBieHabx B PI'OC COO, a
TaKke QeaepanbHOi pabodeit mporpaMMbl BOCITUTAHUS.

[TporpamMma no mHbOpMaTUKe AAET MPEICTABICHUE O IIENIAX, OOIIEH cTpaTeruu O0ydYeHws,
BOCIIUTAHUS M Pa3BUTHS OOydaroIIuXcs cpelncTBamu yueOHoro mpenmera «MHdopmaruka» Ha
yray0aEHHOM ypOBHE, YCTaHaBIMBAET 00s3aTeNIbHOE MPEAMETHOE COJEpKaHue, MpeaycMaTpUBaeT
€ro CTpYKTYpPHpOBaHHUE IO pa3jielaM U TeMaM Kypca, OIpesesseT pacnpeesieHrue ero mno KiaccaM
(romam u3y4eHus), 1a€T NpUMEpPHOE pacupeiesieHre y4eOHbIX 4acoB 10 TEMAaTHYECKUM pasJiesaM
Kypca M pEKOMEHAyeMylo (IPHUMEPHYIO) IOCIEAOBAaTeIbHOCTh MX M3Y4YECHUS C Y4ETOM
MEXIPEIMETHBIX M BHYTPHUIIPEAMETHBIX CBSI3€d, JIOTUKM Y4eOHOro mpoliecca, BO3PACTHBIX
0COOEHHOCTEH 00yJarOIINXCSl.

[Iporpamma 1O  HMHPOpPMATHKE ONpEIeNseT KOJIMYECTBEHHbIE M  KayeCTBEHHbBIC
XapaKTepUCTHKH Y4EeOHOro Marepuaiga JUIsl KakKIOro ToAa HW3Y4eHHUs, B TOM 4YHUCIE IS
COJIEP’KATEIbHOTO  HAMOJHEHHWs] Pa3HOro BHIA KOHTposid (MPOMEXKYTOYHOW  aTTecTaluu
00yJaronuxcsi, BCEPOCCUUCKUX TMPOBEPOUYHBIX PabOT, TOCYIapCTBEHHOW WTOTOBOW aTTECTAIUH).
[Tporpamma 1o uHGOpPMAaTUKE SIBISETCSI OCHOBOM JJISi COCTABJICHUSI aBTOPCKUX YUEOHBIX MPOTrpaMM
U Y4eOHHKOB, TOYPOUHOTO TUTAHUPOBAHUS Kypca YUUTEIIEM.

Nudopmartuka B cpemHeM 0011eM 00pa3oBaHUN OTPAXKaET:

CYUIHOCTh HH(OPMATHKM KaK HAyYHOW JUCHUIUIMHBI, H3y4alolmeil 3aKOHOMEPHOCTH
NPOTeKaHWs W BO3MOXXHOCTH AaBTOMATHU3aLUUM HMH()OPMAIIMOHHBIX IPOLIECCOB B Pa3JIMYHBIX
cHCTeMax;

OCHOBHBIC O00JaCTH TPUMEHEHHs] HWH()OPMATUKH, TPEKIE BCero HHGOPMAIIMOHHBIC
TEXHOJIOTUH, YIPaBIECHUE U COLIMAIbHYIO CEpY;

MEXIUCUUIITMHAPHBIN XapakTep HHPOPMATHUKU U MHPOPMAIIIOHHOM e TEIIbHOCTH.

Kypc undopmaTuku s ypoBHSI cpeHero oomiero oOpa3oBaHUs SBISETCS 3aBEPLIAIOIIUM
ATArOM HEMPEPHIBHON MOATOTOBKH OOYYaIOMIMXCsl B 00JIACTH MH(POPMATUKUA M UH(POPMALUOHHO-
KOMMYHHMKAIIMOHHBIX TEXHOJOTHM, ONMUpaeTrcs Ha cojJep)KaHue Kypca HH(OPMATUKH YPOBHSA
OCHOBHOTO 0O0IIero o0pa3oBaHUsS © OMNBIT MOCTOSHHOTO TPHUMEHEHUs HWH(POPMAIMOHHO-
KOMMYHHUKAIIHOHHBIX ~TEXHOJIOTUH, Ha€T TEOpPEeTUYECKOe OCMBICIIEHUE, WHTEPIpPETAlni0 U
0000I1IeHUE ATOTO OTBITA.

Pesynbrartel yrmyOonéHHOro ypoBHS u3ydeHuss yueOHoro mnpeamera «HpopmaTrka»
OPUECHTHPOBAaHbI Ha TIOJYYCHHE KOMIETEHTHOCTEW i TMocieayomed npodeccnoHaTbHOU
JeSITeIbHOCTH KaK B paMKaX JaHHOM MpeIMeTHON 00JIacTH, TaK U B CMEXHBIX ¢ Hell obnacTsax. OHu
BKJIIOYAIOT B ceOsi:

OBJIaJICHHE KJIIOYEBBIMU MOHATHSIMH M 3aKOHOMEPHOCTSMHM, HAa KOTOPBIX CTPOUTCS AAaHHAS
npenMeTHass 00JacTbh, pacrno3HaBaHUE COOTBETCTBYIOIIMX UM NPU3HAKOB U B3aMMOCBS3EH,
CIOCOOHOCTh JIEMOHCTPUPOBATH PA3IMUHBIC MOAXOAbl K M3YUEHHIO SBICHHUN, XapaKTEpHBIX IS
M3y4aeMol MpeMEeTHON 001acTu;

YMEHHE pelllaTh THUIOBbIE MPAKTUYECKUE M TEOPETHUECKHUE 3aJaud, XapaKTepHbIE s
MCIOJIb30BaHUS METOJIOB U MHCTPYMEHTapus JaHHOU MpeIMeTHON 00acTy;

HAIM4YME TIPEJCTABICHUHA O JaHHOW WpEeIMETHOW oO0JacTh Kak IIeIOCTHON TeopHuH
(COBOKYITHOCTH TE€OpHil), OCHOBHBIX CBS3SX CO CMEKHBIMH 00JaCTSIMHU 3HAHHA.

B pamkax  yroyOoméHHOrO  ypoBHS ~ M3ydeHUs ~ HMHPOPMATUKH  OOECIIeYMBAETCS
1[eJICHaNpaBJIeHHAs IOATOTOBKA OO0YYaloIIUXCS K MPOAODKEHHI0 00pa3oBaHUS B OpraHMU3alMsIX



npoeCCUOHATLHOTO  00pa30BaHUs IO CIEHUAIBHOCTSAM, HEMOCPEICTBEHHO CBS3aHHBIM C
M(POBBIMU  TEXHOJOTHSMH, TaKUM KaK TporpaMMHas UWHXKECHepHus, HWHPOpMaIMOHHAS
0€30MacHOCTb, THPOPMAIIMOHHBIE CUCTEMBI U TEXHOJIOTUU, MOOUIIbHBIE CUCTEMBI U CETH, OOJIbIINE
JaHHBbIE U MAIIMHHOE OOydeHHe, MPOMBIIUICHHBIH MHTEPHET BElIei, MCKYCCTBEHHbI MHTEIIEKT,
TEXHOJIOTUM  OECIPOBOAHON  CBA3HM, POOOTOTEXHHKA, KBAHTOBBIC TEXHOJIOTUH, CHUCTEMBI
pacnpenenéHHOro peecTpa, TEXHOJIOIMY BUPTYaIbHOM U JIOIIOJIHEHHOU PEaIbHOCTEH.

OcHoBHasl 1enb u3yueHus yuyebHoro mpenmera «Hdopmarukay Ha yriyOJEHHOM YpOBHE
cpenHero obmero oOpa3oBaHHS — OOECHEUYCHHE IaNIbHEHINETro pa3BUTHS HWH(POPMAIIMOHHBIX
KOMIIETEHIIM 00ydJaromierocs, €ro TOTOBHOCTM K JKM3HM B YCIOBUSIX pa3BUBAIOLICTOCS
MH(GOPMAIIMOHHOTO OO0IIIeCTBa ¥ BO3pacTalollell KOHKYPEHIIMH Ha phIHKe TpyJa. B cBs3u ¢ 3TUM
n3ydenue napopmatuku B 10—11 xmaccax 10KHO 00€CTICUUTS:

c(OpPMUPOBAHHOCTH MHPOBO33PEHUS,, OCHOBAHHOTO HAa TOHHMMAaHUU DPONU HH(OPMATHUKH,
MH(POPMALIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUI B COBPEMEHHOM OOILIECTBE;

c(OPMHPOBAHHOCTH OCHOB JIOTHYECKOTO U aJITOPUTMHUUECKOTO MBIIIUICHUS;

c(OpMUPOBAHHOCTh YMEHUH paznuyarh (PakThl U OLEHKU, CPABHUBATH OILICHOYHBIE BBIBOJIBL,
BUJIETh UX CBSI3b C KPUTEPHUSIMH OLICHHBAHUSA U CBSI3b KPUTEPHEB C OINpeAeIEHHOW CcHCTEeMOM
LIEHHOCTEMH, MPOBEPATH Ha JIOCTOBEPHOCTh M 00001aTh HH(OPMAIIHIO;

c(OPMHUPOBAHHOCTh NPEACTABICHUN O BIMSHUM MH(POPMALMOHHBIX TEXHOJOTMH Ha >KU3Hb
YesioBeKa B OOIIECTBE, TOHUMAHUE COLUAIbHOT0, SKOHOMHYECKOT0, MOJIUTUYECKOT0, KYJIbTYpPHOTO,
IOPUANYECKOr0, PUPOJAHOTO, IPrOHOMUYECKOTO, METUIIUHCKOTO U (PU3UOJIOTUYECKOTO0 KOHTEKCTOB
MH(POPMALIMOHHBIX TEXHOJIOTUH;

NPUHATUE TPABOBBIX U ITHUECKUX ACHEKTOB HMH(OPMAIIMOHHBIX TEXHOJIOTHUH, OCO3HAHUE
OTBETCTBEHHOCTH JIIOJICH, BOBICUEHHBIX B CO3/IaHUE U HCIOJIb30BaHNE MHPOPMAIIMOHHBIX CHUCTEM,
pacnpocTpaHeHue HHpopMaIiy;

CO3JJaHUE  YCJIOBUW IS  Pa3BUTHS  HABBIKOB  y4eOHOW, TMPOEKTHOH, HAy4dHO-
UCCIIEI0BATENBCKONM U TBOPUECKON AEATEIHHOCTH, MOTUBAIIMU O0YYAIOIIUXCS K CAMOPa3BUTHIO.

B conepxanuu yuebHoro mpenmera «MHpOpMaTHKa» BBLAETSAIOTCS YETHIPE TEMATUYECKHX
pasznena.

Paznen «llu¢poBasi rpaMOTHOCTBY» TMOCBAIIEH BOMPOCAM YCTPOMCTBA KOMIIBIOTEPOB M
APYTrUX 3JEMEHTOB IHM(POBOTO OKPYKEHHs, BKIIOYAs KOMIIBIOTEPHBIE CETH, HCIOJIb30BAHUIO
CpPEZCTB OIEPallMOHHOM cucTeMbl, paboTe B ceTh VIHTepHET U UCTIOIb30BaHUIO HHTEPHET-CEPBHUCOB,
nH(pOpPMaITMOHHOM 0€30MMacCHOCTH.

Paznen «Teopernyeckue ocHOBbI HH()OPMATHKM» BKJIIOYACT B ce0s1 MOHATHIHBINA ammapar
MH(POPMATHUKH, BOMPOCHl KOAMPOBAaHUS WHGPOpPMALWU, U3MEpEeHUs WHGPOPMAIMOHHOTO 00BEMa
JAHHBIX, OCHOBBI aIreOphl JIOTUKU U KOMITBIOTEPHOTO MOJICITUPOBAHUSI.

Paznen «AropurmMbl ¥ MpOrpaMMHpOBaHMe) HAMpPaBiIeH Ha pa3BUTHE aIrOPUTMUYECKOTO
MBIIUIEHHS], pa3paboOTKy aJroOpUTMOB M OLEHKY HX CJIOXKHOCTH, (DOPMHUpPOBAHHE HABBIKOB
pean3anyy MporpaMMm Ha si3bIKax MpOrpaMMHPOBaHUS BBICOKOTO YPOBHSL.

Pazgen «WudopManMOHHbIE  TEXHOJOIMH»  IIOCBALIEH  BOIPOCAM  IIPUMEHEHUs
MH(OPMALIMOHHBIX TEXHOJIOTUH, PEaTU30BaHHBIX B MPHUKJIAJAHBIX MPOTPAMMHBIX IPOIYKTaX H
MHTEPHET-CEpBHUCAaX, B TOM YHUCIIE B 3a/ladyaX aHall3a JAHHBIX, HCIOJb30BaHHUIO 0a3 JaHHBIX U
AJIEKTPOHHBIX TAOJUIL IS PELICHUS IPUKIIAJIHBIX 3a/1a4.

B mnpuBenéuHom namee conepxkaHuu ydeOHoro mnpenmera «MHpOpMaTtuka» KypcHBOM
BbIJIEJICHBI TOTIOJTHUTEIbHBIE TEMBI, KOTOPbIE HE BXOJSIT B 0053aTENbHYIO TPOrpaMMy oOyueHusi, HO



MOTYT OBITh MpPEIOKEHBI ISl HW3YYCHHsS OTACIbHBIM MOTHBHUPOBAaHHBIM U  CIOCOOHBIM
o0yJaronmmcs.

YrinyOnéHHbI ypOBEHb W3Y4YEHUS HHPOPMATHKU PEKOMEHIYETCS JUIsl TEXHOJIOTHYECKOTO
npoduiasi, OPUEHTUPOBAHHOTO HAa WHXKEHEPHYI0O M HHGOPMAIMOHHYIO CGhephl AeSITeIbHOCTH.
VYrayOnéHHblii ypoBEHb H3Y4YEeHUS HH(POPMATHUKU OOECIeYMBACT: IOATOTOBKY OOydaromuxcs,
OPHEHTUPOBAHHBIX Ha CHEIHMAIBHOCTH B 00JIACTH MH(OPMAIIMOHHBIX TEXHOJOTUH U MH)KEHEPHBIC
CIIECIMATIBHOCTH, Y4YaCTHE€ B MPOEKTHOH M HCCIEAOBATEIbCKOM NIE€SITEIbHOCTH, CBA3aHHOU C
COBPEMEHHBIMU HAIPABICHUSIMH OTpacid UHGOPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH,
MOJrOTOBKY K Yy4YacTHIO B OJNUMIMagax M crade EAMHOTO TOCyIapCTBEHHOTO HK3aMeHa IO
uH(pOpMaTHKE.

[TocnenoBarenbHOCTh M3YYEHHUS T€M B Ipeleiax OJHOrO roja OOy4YeHHs MOXET ObITbh
M3MEHEHa M0 YCMOTPEHHUIO Y4YHUTeNls MpH MOATOTOBKE paboyeil mporpaMmbl U HOYPOYHOIO
TUTAHUPOBAHUSI.

OOmiee yuClIO YacoB, PEKOMEHIOBAHHBIX A M3ydeHHs uHpopmatuku — 272 yaca: B 10
kiacce — 136 vacoB (4 yaca B Heneno), B 11 kimacce — 136 yacoB (4 yaca B HECIIO).

COJAEPKAHUE OBYYEHUSA

10 KJIACC

udpoBasi rpamMoTHOCTH

TpeboBanusi TeXHUKH O€30MACHOCTH U TUTHEHBI NMPU paboTe ¢ KOMIBIOTEPAMU M JPYTHUMHU
KOMIIOHEHTaMU IIU(PPOBOTr0 OKPYKEHHUS.

[TpuHIMIBL PabOTH KOMIBIOTEPOB M KOMITBIOTEPHBIX cHcTeM. Apxurektypa ¢oH Heiimana.
ABTOMAaTHYECKOE BBIIIOJHEHUE MPOrpaMMbl mpoueccopoM. OrnepaTuBHAs, MOCTOSIHHAs U
noaroBpeMeHHast namsaTh. OOMEH NaHHBIMH C TOMOIIbIO MINH. KOHTpOIIIephl BHEIIHUX YCTPOMCTB.
IIpssMO# JOCTYI K MTaMSTH.

OcCHOBHBIE TEHJEHIIMN Pa3BUTHS KOMIBIOTEPHBIX TEXHONOIMH. [lapamienbHble BEIUNCIEHMUS.
MHoromnporeccopHbie cucteMbl. CynepkoMnbeloTepbl. PacnpenenéHnbple BBIYMCIUTEIbHBIE CUCTEMBI
1 00paboTKa OONBIIKMX JaHHBIX. MOOMIBHBIC IU(PPOBBIE YCTPOHUCTBA M UX POJIh B KOMMYHHKAITHSX.
Berpoennbie koMnbloTepbl. MUKPOKOHTpOIUIEphl. POOOTH3MpOBaHHBIE POU3BO/CTBA.

[TporpammHoOe obecriedyeHre KOMIBIOTEPOB U KOMIIBIOTEPHBIX CHCTEM. BUbl MporpaMMHOTO
obecrieyeHnss W HMX Ha3HaueHHe. OCOOCHHOCTH MPOTPAMMHOrO OOeCreyeHHss MOOMIBHBIX
yctporictB. [lapamnensHoe mporpammupoBanue. CHCTEMHOE TIPOrpaMMHOE oOecIeueHue.
OnepanoHHbIE CUCTEMBbI. YTWIUTHL. [lpaliBepbl ycTpoWcTB. MHCTamisuuss W JEUMHCTAIUISIUA
IPOrPaMMHOTO 0OecTieueHHs!.

@aiinoBbie cucTeMbl. [IpUHIUIBI pa3MeIIeHns 1 UMEHOBaHUS (ailyioB B JOJITOBPEMEHHOM
namsty. [1labmons! 1151 onrcanus Tpynm ¢Gaiios.

[Iporpammuoe obGecnieuenue. JIumeH3upoBaHue MPOTPAMMHOIO oOecreueHus U U(POBBIX
pecypcoB. IlpompuerapHoe u cBoOomHOe mporpamMmHoe obecneuenue. Kommepueckoe
HEKOMMEPUYECKOE HCIOJIb30BAHUE IPOTPaMMHOIO oOecredeHuss U HHU(POBBIX  PECYpPCOB.
OTBETCTBEHHOCTh,  yCTaHaBJIMBaeMas  3akoHoAaTenbCTBOM  Poccuiickoit ~ denpepanmu  3a
HEMPaBOMEPHOE UCIOIb30BaHUE MPOTPAMMHOI0 0OecredeH s U HU(POBBIX PECypPCOB.

[IpyHIMIBI MOCTPOEHUS M allapaTHbIE KOMIIOHEHTHI KOMIIBIOTEPHBIX ceTel. CereBble
nporokoinbl. Cets UnTepHer. Anpecarus B cetu MaTepuet. [Ipotokonsr creka TCP/IP. Cucrema
JTOMEHHBIX UMEH.



Pasnenenne IP-cetm Ha moacetm ¢ momompo Macok  noxacered.  CereBoe
agMuHucTpupoBanue. IlosydeHue IOaHHBIX O CETEBBIX HACTpoMKax KkommbroTepa. IIposepka
HaJIMYUs CBSA3M € y3510M ceTH. OmnpeneneHre MapiipyTa ABHKEHUS TaKEeTOB.

Bunet npestensHoctn B cetu WuTtepHer. CepBucet HHTepHera. ['eomHbopmanimoHHbIC
cucTteMbl. ['€0lOKaIMOHHBIE CEPBHUCHI PEATbHOTO BPEMEHHU (Hampumep, JOKalus MOOMIBHBIX
TeneOHOB, ONpeIeNICHHE 3arpy>KEHHOCTH aBTOMAarucTpajieil), HHTEpPHET-TOPTroBIIsl, OpOHUPOBAaHHUE
OMJIETOB M TOCTUHMIIL.

l'ocynapcTBeHHbIE 3IEKTPOHHBIE cepBUCH M yciyrd. ColuaiabHble CETH — OpraHu3alus
KOJIJICKTUBHOTO B3aMMOJCHCTBUS M oOMeHa AaHHbIMHU. CeTeBOil ATHMKeT: MpaBWiia MOBEICHUS B
kubeprpoctpancTee. IlpoGnemMa momIMHHOCTH — monydeHHOW — uHpopmauuu.  OTKpBITHIE
o0pa3oBaTeNbHbIE PECYPCHI.

TexHOreHHble U SKOHOMHYECKHE YIpO3bl, CBSI3aHHBIE C HCIIOJIb30BAHHEM HH(POPMAIIMOHHO-
KOMMYHHKAITMOHHBIX TexHoJjoruil. O0mme mpobiaemMbl 3amuThl HHPOPMAITUU U HHPOPMAITMOHHOMI
6e3onmacHoctu. CpezncTBa 3amMThl MH(GOpPMAIMK B KOMIBIOTEPAaX, KOMIBIOTEPHBIX CETSIX U
aBTOMATHU3UPOBAaHHBIX HMH(OpPMAIMOHHBIX cucTtemax. [IpaBoBoe oOecreueHue uHGOPMaLUOHHON
0€301MacHOCTH.

[IpenoTBpaieHne HECAaHKIMOHHPOBAHHOIO JIOCTyNa K JIMYHOM KOH(HIECHIMAIHHON
uHbOpMalUY, XpaHsILeHcs Ha MEPCOHATBLHOM KOMIBIOTEpE, MOOMIIBHBIX YCTPOWCTBAX.
Bpenonocnoe nporpaMMHOe oOecTiedeHre U CITocoObl O0PHOBI C HUM. AHTHBUPYCHBIE TTPOTPAMMBI.
Opranm3anus JUyHOTO apxuBa HHGopmaruu. PesepBHoe komupoBanue. [laponpHas 3ammra
apxuBa.

[Mudpoanne nanapix. CuMMeTpuuHble M HecuMMmeTpudHble muUpsl. Ludpsr mpocroii
3amensl. [udp Lesaps. Hudp Bwkenepa. Anroputm mmdpobanus RSA.

Teopernyeckue 0CHOBbI HHPOPMATUKH

Nndopmanus, nanueie u 3HaHusA. MHdopmannoHHBIE Mpolecchl B MPUPOAE, TEXHUKE U
o01iecTse.

HenpepbiBHBIE ¥ AMCKPETHBIE BEJIWYMHBI M CUTHaIbl. HeoOXOoOMMOCTh IHCKpeTH3aluu
nH(popMaIuu, mpeHa3HAYCHHON 711 XpaHEHHUs], Tepeaur 1 00padOTKH B IU(PPOBBIX CHCTEMaX.

JlBonuHoe koaupoBaHue. PaBHOMEpHBIE W HEpaBHOMEpHbIE KOAbL. JlekoaupoBaHue
COOOIICHNH, 3alMCaHHBIX C IOMOUIbI0 HEPAaBHOMEPHBIX Kozo0B. YcioBue dano. Iloctpoenue
OJIHO3HAYHO JAEKOJUPYEMBIX KOJOB C IOMOLIbIO JepeBa. ENMHUIIBI HM3MEpEHHsS KOJMYECTBa
nHpopManuu. AndaBUTHBIN MTOAXO K OIICHKE KOJMYECTBA HHPOPMAITHH.

Cucrempl cuucnenus. Pa3BépHyTas 3amuch LEIbIX W APOOHBIX YMCEN B MO3UIMOHHOM
cucreme cuuciieHus. CBoicTBa MO3UIIMOHHOMN 3aIIMCH YUCIIA: KOJIWYECTBO U] B 3aMuCH, MPU3HAK
JEIMMOCTH YMCJIa HA OCHOBAaHME CHUCTEMbI CUMCIIEHUSA. AINTOPUTM IEpeBoja LeN0ro yucia us P-
WYHOM CHCTEMBl CUYHCIICHHS B JECCATHYHYIO. AJTOPUTM TEpeBOJa KOHEUHOW P-wuHOW ApoOu B
JECSITUUHYIO. AJITOPUTM TEpeBOAa IEJIOr0 YUCia U3 AECITUYHOM CUCTEMbl cuucieHus B P-nunyio.
IlepeBon KOHE4YHOH gecaATHUHOM apoOu B P-nunyto. JIBom4Has, BOCbMEpHYHAs U
[IECTHAALIATEPUYHASl CUCTEMBbl CUUCIICHUS, CBA3b MEXIYy HUMH. ApudmMeTnueckue omnepanuu B
MO3UIIMOHHBIX CHCTEMaxX CUMCIIeHMs. TpouyHas ypaBHOBEIICHHAs cUCTeMa cuHclieHus. J[BonyHo-
JeCSITUYHAsl CUCTEMAa CUHCIICHUSI.

KomupoBanue tekcroB. KomumpoBka ASCIL. OpnobGailitTHeie KoxupoBku. CraHmapt
UNICODE. Konuposka UTF-8. Onpexnenenre ”HPOPMALMOHHOTO 00bEMa TEKCTOBBIX COOOIICHUH.



Koauposanue nzobpaxennii. Ouenka nHPOPMALMOHHOTO 00bEMa rpaduuecKiX JaHHBIX TPU
3aJlaHHBIX pa3pelieHnH W TIOyOMHe KoaupoBaHus IBeTa. l[BeroBbie Mopaenu. BekTopHoe
konupoBanue. ®opmatel rpaduyeckux (daitnos. TpéxmepHas rpaduka. OpaxranpHas rpaduka.

Koauposanue 3Byka. Ouenka nHGOpMalMOHHOTO 00bEMa 3BYKOBBIX JTAaHHBIX MPHU 3aJaHHBIX
4acTOTE JUCKPETU3ALMU U PA3PSIAHOCTHA KOJUPOBAHUSI.

Anrebpa noruku. [loHsiTHe BBICKa3bIBaHUS. BbICKa3bIBaTENbHBIE (OPMBI (TIPEAUKATHI).
KBaHTOpBI CylI1eCTBOBaHMS U BCEOOIITHOCTH.

Jlornueckue omnepamuu. Tabmumpl WCTHHHOCTH. Jlormdeckue BwIpaxkeHus. Jlormueckue
TOXIecTBa. Jl0Ka3aTenbCTBO JOTHYECKUX TOXKIECTB C TIOMOIIBIO TaOIUI] UCTUHHOCTHU. Jlorndeckue
Onepalny U onepaluy HajJ MHOKECTBAMH.

3aKoHbl anreOpbl JIOTHKU. OKBHUBAJIEHTHBIE MNPEoOpa3oBaHMs JIOTHUYECKUX BbIPAKEHUH.
Jlornyeckue ypaBHEHHS U CUCTEMbI YPAaBHEHUU.

Jlornyeckue (yHKIMU. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTHUECKUX (DYHKIUH OT
KOJIMYECTBA apryMeHTOB. [[0THBIE CHCTEMBI JIOTUYECKUX (PYHKITHA.

Kanonuueckne Qopmbl jorudeckux BblpaxkeHuil. CoBeplIeHHbIE AU3IBIOHKTUBHBIE H
KOHBIOHKTUBHbBIE HOPMaJIbHbIE (POPMBI, AITOPUTMBI UX MMOCTPOCHHUSI 110 TaOIHIE UCTUHHOCTH.

Jlormyeckue sneMeHTHl B cocTaBe KommbloTepa. Tpurrep. Cymmarop. MHoropaspsaHblil
cymmatop. [locTtpoenue cxem Ha JIOTHYECKUX 3JIEMEHTAaxX MO 33aJaHHOMY JOTUYECKOMY BBIPAXKEHUIO.
3anuch JOTUYECKOTO BBIPAKEHUS 110 JJIOTUYECKON CXEME.

[IpeacraBnenue 1Henblx 4ucen B MaMATH KOMIObrOTepa. OrpaHHMYE€HHOCTh JUANa3OHa YHUCEll
IIpU OIPAaHMYECHHMM KOJIM4ecTBa paspsAnoB. llepenonHenue paspsnHod cerku. be33sHakoBble U
3HAKOBBIC IAHHbIC. 3HAKOBBIN OUT. JIBOMYHBIN JOMIOIHUTEIBHBINA KO/ OTPUIIATEIIHHBIX YHCEI.

[ToOGuTOoBHBIC JIOTHYECKUE orepaluu. Jlorudeckuit, apuMeTUIECKUN U ITUKITNISCKUA CABUTH.
[IudpoBanme ¢ MOMOIIBIO TOOUTOBOM omepannu «uckiogaroriee NJIN».

[IpencraBneHne BEIIECTBEHHBIX YMCEN B NAMATH KOMIBIOTEpA. 3HAYaIllas 4acTb M MOPAIOK
gyrcna. /[nana3oH 3Ha4YeHUU BeIIeCTBEHHBIX ynceln. [IpoOiembl XpaHEHHS BEIIECTBEHHBIX YHCEN,
CBSA3aHHBIE C OrPAHMYEHHEM KOJUYECTBA pa3psA/loB. BhiMmogHeHue omnepanuil ¢ BEleCTBEHHBIMU
YHClIaMU, HAKOTIJIEHUE OIIMOOK MPH BHIYMCICHUSX.

AJITOPUTMBI M IPOrPaMMHPOBAHHE

OmnpeneneHre BO3MOXKHBIX PE3YJIBTaTOB pPabOThl MPOCTEUIINX AITOPUTMOB YIIPABJICHUS
WCIIOTHUTENISIMU U BBIYUCIHUTENIbHBIX alrOpuUTMOB. OnpeieieHne UCXOAHBIX JaHHBIX, TP KOTOPBIX
QJIITOPUTM MOXKET J1aTh TPeOyeMbIil pe3ynbTar.

Otanbl pemeHus 3a7ad Ha KommbloTepe. VHCTpyMeHTalbHBIE CpPENCTBA: TPAHCIATOP,
OTIAAYUK, TPOGUINPOBIIMK. KoMmumsius 1 uHTEpIpeTaIus nporpamm. BupryansHble MalTuHBL.

WuterpupoBanHas cpeaa paszpaboTku. Metonasl oTnaaku mporpamM. Mcmonb3oBaHue
TpaccupoBOUYHBIX TaOmui. OTnamouHbiii BbIBOA. [lomaroBoe BhIMOSHEHHWE TporpamMmbl. Touku
octaHoBa. [I[pocMOTp 3HaYEHUI TEPEMEHHBIX.

S3pik mporpammupoBanus (Python, Java, C++, C#). Tumbl JaHHBIX: LEJIOYHCICHHBIE,
BEILIECTBEHHbIE, CUMBOJIbHBIC, Jorudeckue. BerBnenus. CroxHbie ycinoBus. L{ukisl ¢ ycinoBuem.
[ukaer mo nmepeMeHHOW. B3amMo3zamMeHseMOCTh pa3IMYHBIX BUAOB IUKIOB. MHBapwaHT LUKIIA.
CocraBneHune HUKIIA ¢ UCIIOJIb30BAaHUEM 3apaHee ONPENEIEHHOIO NHBAPUAHTA IUKIIA.

JlokymeHTupoBanue mnporpamm. lcnonp3oBaHue kommeHTapueB. lloaroroBka onucaHus
MPOrpaMMbl U HUHCTPYKLIUH JIJISl TIOJIb30BATEIS.



AJropuT™Mbl  00pabOTKM HATypallbHBIX YHCEJ, 3alMCaHHBIX B MO3MIMOHHBIX CHCTEMax
CUMCIIEHUS: pa30ueHHe 3aKuCH YHUCIa Ha OTIENbHbIE NP, HAXOXKACHUE CYMMBI U TPOU3BEICHUS
nudp, HaXOKIEHNE MAKCUMAIBbHOW (MUHUMAJILHOM ) ITU(PHI.

HaxoxpaeHue Bcex MpOCTHIX YMCeN B 3aJaHHOM auamnas3oHe. [IpeacraBneHue yucia B BUAEC
Habopa MPOCTHIX COMHOXHTENEH. AITOPUTM OBICTPOTO BO3BEIECHUS B CTEIICHb.

OO6pabotka naHHBIX, XpaHsamuxcs B (aiinax. TexcroBble u nBonuHbIe (aiibl. DaitnoBbie
nepemeHHbIe ((aitnoBeie ykazarenn). Utenue u3 ¢aiina. 3anuce B (aii.

Pa3ouenune 3amaum Ha momzamaun. [loamporpammsl (mpouenypbl U GyHKIHH). Pexypcus.
PexypcuBHble 00BeKTHI ((hpakTaisl). PexypcuBHble mporenypsl 1 GyHKUuHU. Mcrnonb30Banue creka
JUIs OpPTaHU3aIH PEKYPCUBHBIX BHI30BOB.

Hcnonws3oBanne cTaHAapTHOW OWOIMOTEKW s3bIKa MporpamMMupoBaHus. [logkimrodeHue
OuOIMOTEK MOANPOTrpaMM CTOPOHHHUX MpOU3BOAUTENEH. MOAylIbHBIH NPUHLHUI THOCTPOCHUS
POTPaMM.

Yucnennele Metoabl. ToyHOE M TPUOMMKEHHOE peIIeHUs 3aha4yd. YUCIECHHBIE METOJbI
pellleHrs ypaBHEHUH: MeToJ mepedopa, MeEToJ NOJOBHUHHOTO JeneHus. [Ipulmmkénnoe
BBIUMCJICHHE JUIMH KpUBBIX. Bblumcienue muiomaneil ¢Guryp ¢ mOMOUIbI0 YHCIEHHBIX METOJ0B
(MeTox MpSAMOYTOJBLHUKOB, MeToj Tpamnernuii). [Touck Makcumyma (MHUHHEMYMa) QYHKIIMH OTHOU
IIEPEMEHHON METOA0M IOJIOBUHHOTO JIEJICHNUS.

OO6paboTka CUMBOJIBHBIX JaHHBIX. BcTpoeHHble (PYHKUIMU SI3bIKA MPOTPAMMUPOBAHUS IS
00pabOTKH CHMBOJIBHBIX CTPOK. AJTOPUTMBI 00PaOOTKH CHMBOJIBHBIX CTPOK: TOJCUET KOJTMYECTBA
MOSIBIICHUH CUMBOJIA B CTPOKE, pa30MEHUE CTPOKU Ha CJIOBA MO MPOOENIBbHBIM CHMBOJAM, MOUCK
IIOACTPOKH BHYTPU JAHHOU CTPOKH, 3aMEHA HAMJCHHOU MOJCTPOKHU Ha JPYryro CTPOKy. I eHepanus
BCEX CJIOB B HEKOTOPOM aidaBuTe, YIOBIETBOPSIOMIUX 33aJaHHBIM  OrPAaHUYCHUSIM.
[IpeobOpazoBanue uncia B CHMBOJIBHYIO CTPOKY U OOPaTHO.

MaccuBel M TIOCIEIOBAaTENbHOCTH 4YHceNl. Bpruncienne o0OOOUIEHHBIX XapaKTEPUCTUK
3JIEMEHTOB MAacCHBa WJIM YHCIOBOW TIOCJIENOBATENBHOCTH (CyMMBI, TPOM3BEACHUS, CPEIHETO
apu(METHYECKOT0, MHUHUMAIBHOTO M MAaKCHMAaJIbHOTO JJIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB,
YIOBJIETBOPSIOLIUX 3a/IaHHOMY yCIIOBHIO). JIMHEIHBIN MOKUCK 33JaHHOTO 3HAYEHUSI B MaCCUBE.

CoptupoBka OJHOMEpPHOTo MaccuBa. lIpocTble MeToIbl COPTHPOBKHM (METOJ Iy3BIpbKa,
MeToA BbIOOpa, COPTHUPOBKA BcTaBKaMmu). COpTUPOBKA CIUSHUEM. BpICTpas cOpTHpOBKAa MaccuBa
(amroput™ QuickSort). JIBOMYHBIN MOMCK B OTCOPTUPOBAHHOM MaCCHBE.

JIBymMepHBIE MacCHUBBI (MaTpuilbl). AJTOPUTMBI 0O0paOOTKM JBYMEPHBIX MAacCCHBOB:
3aloJIHEHWE JIBYMEPHOI'O YMCIOBOIO MaccHBa IO 33JaHHBIM IpaBUJaM, IMOHMCK D3JEMEHTa B
JBYMEPHOM MAacCHBE, BBIYMCICHHE MaKCUMyMa (MUHUMYMAa) U CYMMBI 3JIEMEHTOB JIByMEpPHOIO
MaccHBa, IEPECTaHOBKA CTPOK U CTOJIOIIOB ABYMEPHOTO MAacCHBA.

NudopManmoHHbIe TEXHOJIOTHH

TexcroBbrii nporieccop. PenmaktupoBanune u dopmarupoBanme. [IpoBepka opdorpaduu u
rpammaTuku. CpezncTBa oucka U aBTO3aMEHBI B TEKCTOBOM Ipolieccope. Vcnonbs3oBanue cTuiei.
CTpyKTypHpOBaHHbIE TEKCTOBbIE JOKyMeHThl. CHockH, oriasineHue. KosekTuBHas pabota ¢
JNOKyMeHTaMu. MIHCTpyMEHThI peleH3UpOBaHUs B TEKCTOBBIX Iporeccopax. OOmayHble CEpBUCHI.
HenoBast mepernucka. Pedepar. [lpaBunma 1uTHpOBaHUS UCTOYHUKOB H  O(DOpPMIICHHS
oubnuorpaduyecknx ccpulok. OdopmieHne cnmcka JUTEpaTypbl. 3HAKOMCTBO C KOMIIBIOTEPHOU
BEPCTKOM TekcTa. TexHHueckue cpeacTsa BBoga TekcTa. Crnenuanu3upoBaHHBIE CPENCTBA
pPEeIaKTUPOBAHUS MATEMATUYECKUX TEKCTOB.



Ananu3 nannbeix. OCHOBHBIC 3a/1aUuM aHAIM3a JAAHHBIX: MPOTHO3MPOBAHHE, KiIacCH(pUKAINA,
KJIacTepH3alys, aHalu3 OTKJIIOHeHUH. [locienoBaTebHOCTD pPelIeHUs 3a/1au aHalIn3a JaHHbIX: cO0p
MEPBUYHBIX JIaHHBIX, OYHCTKA M OLIEHKa KayecTBa JAHHBIX, BHIOOP W/WIU MOCTPOCHHE MOJEINH,
npeoOpa3oBaHUe JaHHBIX, BU3YyalM3alUs JaHHBIX, MHTEpHpeTauus pe3yiabTaToB. [IporpamMmHbie
CpeAcTBa M HMHTEPHET-CEPBUCH i 0OpaOOTKM M MpPEACTAaBICHHs NaHHBIX. bBoibline gaHHEBIE.
MamuaHoe o0yueHue. MHTeneKTyalbHbIi aHau3 JaHHBIX.

AHanu3 JaHHBIX C IOMOIIBIO DSJIEKTPOHHBIX TaOiuil. BbruncineHue CyMMbl, CpeaHero
apuMETUYECKOTo, HaWOOJbIIero (HAaWMMEHBIIETO) 3HAYCHUs  JMara3oHa.  Ber4ucieHne
KodppHUIMEeHTa KOPpPEeIsIMUA JBYX pAIOB JMaHHBIX. [locTpoeHue cTos0YaThiX, JTUHEHUYaThIX W
KpyroBbix nuarpamm. Iloctpoenue rpadukoB yHnkiuii. [lonbop nuHumM TpeHaa, pelieHue 3agad
MPOrHO3UPOBAHUSI.

UmucneHnHoe pelieHne ypaBHEHUH ¢ TOMOIIBIO To100pa nmapamerpa. OnTuMusaius Kak morucK
HAWJIY4IIero pemeHust B 3aJaHHbIX ycnoBusx. LleneBas ¢yHkius, orpanuueHus. JlokaibHble U
rno0aNbHbIi MUHUMYMBI 1eneBod (yHkiuu. Pemenue 3amad ONTHMHU3ALKMU € MTOMOIIBIO
AJICKTPOHHBIX TAOJIHII.

11 KJTACC

Teopernueckne ocHOBBI HH(pOPMATHKH

TeopeTnueckue NOIXOAbl K OLIGHKE KOJMYecTBa HHpOpMAIMU. 3aKOH aJJUTUBHOCTH
nHpopmanuu. Popmymna Xaptau. Madopmarus u BepositHocTh. Dopmyna [1lenHoHa.

Anroputmbl cxatus JaHHbIX. AnroputM RLE. Anroputm Xaddmana. Anroputm LZW.
AJNTOpUTMBI CXKATUS TAaHHBIX C TIOTEPSAMHU. Y MEHbLICHHE IITyOUHBI KOJUPOBaHUA 11BeTa. OCHOBHBIC
uneu anroput™moB cxkarus JPEG, MP3.

CkopocTh mepefaud JaHHBIX. 3aBUCUMOCTh BpPEMEHHU IepeAayd OT HH(OPMalMOHHOTO
00bEMa JAHHBIX M XapaKTEPUCTUK KaHaia cBs3H. [[puyrHbI BOSHUKHOBEHHSI OIIMOOK MPH Iepeade
naHHbIX. Konpl, mo3Boistomue OOHApyKMBaThb M MCIPABIATh OIIMOKM, BO3HHUKAIOIIME MPU
nepenade AaHHBIX. Paccrosame Xommuura. KoampoBanue ¢ moBTopeHueM OuToB. Kombl
X3MMHUHra.

Cuctembl. KoMmoHeHTHI cucTeMbl B UX B3aumoJeiicTBue. CucteMHbIil 3G ¢exT. YnpanieHue
Kak nH(popMaMOHHKIH mporecc. OOpaTHas CBSI3b.

Monenu u monenupoBanue. Llens monenupoBanus. COOTBETCTBUE MOAEIN MOJECIUPYEMOMY
00BEKTY WJIH MpoIieccy, LIeTu MoJenupoBanus. @opmanusanus NpuKIaaHbIX 3a/1a4.

[IpencraBienue pe3ynbTaToB MOJIECTUPOBAHUS B BUJE, YAOOHOM JJIsl BOCIIPUSITUSI YETTOBEKOM.
I'paduueckoe mpeacTaBIeHUE JAHHBIX (CXeMbl, TaOIHIIbI, TpaduKn).

I'padpl. OcHoBHBle mOHATHS. Bunel rpagos. Omnucanue rpadoB ¢ MOMOLIBIO MaTPUI
CMEKHOCTH, BECOBBIX MAaTpHUIl, CHUCKOB CMEXHOCTH. PerieHne anropuTMHYEcKHUX 3ajiad,
CBS3aHHBIX C aHaMM3oM rpadoB (MOCTpOEHHE ONMTHUMAIBHOTO MYTH MEXIy BepIimHamu Tpada,
ONpEACIEHUE KOJMYECTBA Pa3jIMYHBIX IyTeldl MEXIy BEpUIMHAMM  OPHEHTHPOBAHHOI'O
AITMKIIMYECcKOro rpada).

JlepeBnsi. bunapnoe nepeBo. JlepeBps moucka. CrmocoOwl o0xoma aepesa. IIpencrabienue
apumeTHyecKux BbIpaXEHUM B BHIE JepeBa. JMCKpeTHbIe WIrpBI JBYX HWIPOKOB C IOJHON
uHpopmanueit. [loctpoenue nepesa nepedopa BapuaHTOB, ONMCAHUE CTPATETUU UTPHI B TAOIMUHON
¢dopme. BeIMTphIIIHBIC ¥ TPOUTPHILITHBIE TTO3UIIMH. BRIUTPHIIITHBIE CTPATErUH.



CpencTBa UCKYCCTBEHHOIO MHTe/UIEKTa. CepBUCHl MAIIMHHOTO NEPEBOJA M PACIIO3HABAHMUS
yctHOW peun. KornutusHble cepBHUCH. WneHTu(UKanus U MOMCK M300pakeHUil, pacro3HaBaHUE
mun.  CamooOyuyaromyecsi CUCTeMbl. VICKYCCTBEHHBIM HMHTEIUIEKT B KOMIIBIOTEPHBIX HIpPax.
Hcnonb30BaHne METOA0B HCKYCCTBEHHOTO MHTEIJIEKTa B 00y4aromMx cucremax. Mcmonb3zoBaHue
METOZIOB HMCKYCCTBEHHOTO WHTEIUIEKTa B poOororexHuke. MuHTepHer Bemieil. IlepcnexTuBbi
Pa3BUTHS KOMIIBIOTEPHBIX MHTEJUIEKTYaIbHBIX cucTeM. HelipoHHbIE ceTn.

AJITOPUTMBI U IPOTPAMMHPOBAHME

dopmanuzaiusa MOHATHS airoputMa. MammHa ThlOpUHTa Kak yHUBEpCaJIbHas MOJEIb
BbluncieHnil. Te3uc Yépua—TrropuHra.

OreHka CIIO)KHOCTU BbIUMCIEHUH. Bpems paboTel m 00BEM HCIONB3YeMOH MaMATH, HX
3aBHCHMOCTh OT pa3Mepa UCXOJHBIX JaHHBIX. OlleHKa aCHMIITOTHYECKOH CI0KHOCTH aJITOPUTMOB.
ANTOPUTMBI TIOJTMHOMHAIILHON clokHOCTU. [lepeGopHblie anropuTMbl. [IpuMepsl pa3auvHBIX
QJITOPUTMOB pELICHUS OJHOM 3a7jaul, KOTOPbIE UMEIOT PA3INYHYIO CIOKHOCTb.

Ilouck mnpocThIX Yncen B 3aJaHHOM JUala3oHE C IIOMOUIbI0 AJITOPUTMA «PEIIETO
OpaTtocheHay.

MHoropa3psiJHbIe LeNble Yncia, 3aJa4i JIIMHHON apu(METUKH.

CrnoBapu  (accollMaTUBHBIE MAacCCUBBI, oOTOoOpaxeHwus). Xom-tabnunpsl. [locTpoeHwme
asi(haBUTHO-4ACTOTHOTO CJIOBAps JJIs 33/1aHHOTO TEKCTA.

Crexku. AHanu3 NPaBWIBHOCTH CKOOOYHOTO BbIpa)keHUs. Bpruncienue apupMeTHdecKoro
BBIPKEHM S, 3aIMCAHHOTO B MOCTHUKCHOM hopme.

Ouepenu. Mcnonp3oBaHue ouepeau A1 BpEMEHHOIO XpPaHEHUS TaHHBIX.

Anroputmbl Ha rpadax. [locTpoeHMe MHHMMAIbHOTO OCTOBHOTO J€peBa B3BEIICHHOTO
CBSI3HOTO HEOPHEHTHpOBaHHOTO rpada. KommuecTBo pa3iauuHbIX MyTell MeXIy BepIIMHAMU
OPHUEHTHPOBAHHOTO AIUKINYECKOTro rpada. Anroputm J{eUKCTpHI.

JlepeBnsi. Peanmuzarust nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBomdHBIe (OMHApHBIC)
nepeBbsi. [locTpoeHue nepeBa IIsl 3alaHHOTO apuU(METHUYECKOrO BbIpakeHUs. PekypcuBHBIE
anropuT™Mel 00xo/a nepesa. Mcnonap3oBaHue cTeka U odepean s 00Xo/1a 1epeBa.

JluHamMuueckoe MpOrpaMMHpPOBAaHUE KakK METOJA pelleHus 3aJad ¢ COXpaHeHHEM
MPOMEXYTOUHBIX  pe3ylbTaToB.  3ajadyd, peulaeMbple €  [OMOIIBI0  JUHAMUYECKOTO
POrpaMMUPOBAHUS: BBIYMCICHHE PEKYPCUBHBIX (YHKIMHA, MOACYET KOJIMYECTBA BapHAHTOB,
3a/1a4¥ ONTUMU3ALMY.

[TonssitTue 00 0OBEKTHO-OPHUEHTUPOBAHHOM IporpamMmMupoBaHuU. OOBEKTBI W  KJIACCHI.
CaoiicTBa 1 MeTOAbl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHanmu3. Pa3paboTka mporpamm Ha
OCHOBE 00BEKTHO-OPHUEHTUPOBAHHOTO 101X0/a. MHKancynauus, Haciae0BaHue, MoJIuMophu3M.

Cpensl ObicTpoii pazpaboTku mporpamm. IlpoexTupoBanue wuHTepdeiica MOIb30BaTENS.
Hcnonb30BaHre TOTOBBIX YIPABIISEMbIX 2JIEMEHTOB JIJIsl IOCTpOeHUs: uHTepdeiica.

00630p s3b1KOB IporpammupoBanus. [lonsTre o mapaaurmax NporpaMMHUPOBAHHUSL.

HNHupopManMoHHBIE TEXHOJTOTHH

OTanbl KOMIBIOTEPHO-MAaTEMaTHUYECKOTO MOJICIMPOBAHUS: TMOCTAHOBKA 3a/1a4d, pazpaboTka
MOJIETI, TECTUPOBAHME MOJENH, KOMIBIOTEPHBI  HKCIEPUMEHT, aHalIU3  pPe3yJIbTaToB
MOJIETTUPOBAHUSI.

Jluckpernsanysi 0OpU  MaTEMAaTUYECKOM MOJEIMPOBAHUU  HEIPEPBIBHBIX  IIPOLIECCOB.
MonenupoBaHue JBHKEeHUS. MoenupoBanue OMOJIOTHUECKUX CUCTeM. MareMaTuyecKre MOJIeNU B
HSKOHOMHUKE. BbIUrcIuTeNbHbIE SKCIIEPUMEHTHI C MOJIEIISIMH.



O0paboTka pe3ynbTaToB IKCIIEPUMEHTa. MeTol HAMMEHBINX KBaJApaToB. OlIEHKA YHCIOBBIX
MapaMeTpoB MOJAEITUPYEMBIX OOBEKTOB M TMPOIECCOB. BOCCTaHOBIEHHE 3aBUCUMOCTEH TIO
pe3yibTaTaM 3KCIEPUMEHTA.

BepositHocTHbie Moaenu. Metoasl Monte-Kapno. WMmutannoHHoe MOJIETHUPOBAHUE.
CucTteMbl MacCOBOTO 0OCTYKHBAHUS.

Tabnuunble (pensiuoOHHBIE) 0a3bl JaHHBIX. Tabnuia — TPEACTaBICHHE CBEIEHUN 00
ogHoTHHHEIX oOBektax. Ilome, 3ammch. Kmrou Ttabmuipl. Pabora ¢ roroBoil 0a3oi JaHHBIX.
3anonHenue O0a3bl JaHHBIX. [loMck, copTHpoBKa U (QUIbTpaMs JAaHHBIX. 3aIpPOChl Ha BBIOOPKY
JTAHHBIX. 3aIPOCHI C MapaMeTpamMu. Beryuciisiembie 1oJjs B 3apocax.

MHuorotabnauunbie 0a3bl JaHHBIX. TWIBI CBsi3ell Mexny Tabnunamu. BHemHui Kiod.
[emocTHOCTH 0a3bl JaHHBIX. 3aMPOCHl K MHOTOTAOJIMYHBIM 0a3aM JaHHBIX.

HNutepner-npunoxenus. [loHstue o cepBepHO M KIMEHTCKOW 4acTsIX caiTta. TexHOIorus
«KIIMEHT — cepBepy, e€ gocTonHcTBa U HemoctaTku. OcHOBHI si3bika HTML u kackalHBIX TaOJHIl
cruieit (CSS). Cuenapuu Ha s3b1ke JavaScript. @opmbl Ha BeO-CTpaHUIIE.

Pa3mernienue BeO-caiiToB. Ycmyra xocTuHra. 3arpys3ka (aitioB Ha caiT.

BBon m300pakeHHMII € HMCMOJIB30BAHUEM PA3IUYHBIX ITUGPOBBIX YCTPOUCTB (IU(PPOBBIX
¢doroanmnapatoB ¥ MHUKPOCKOIOB, BUAECOKaMep, CKAaHEpOB M Jpyrux ycTpoiicts). ['padmueckuit
penakrop. Paspemenue. Kagpuposanue. Mcnpasinenne nepcrnektubl. ['ncrorpamma. Koppekius
ypoBHEH, koppekums 1BeTa. OOecuBeunBaHWE IIBETHBIX H300pakeHwil. Perymnb. PaGora ¢
obnactsaMu. OUIBTPHIL.

MmHorocnoitaple u3o0paxenus. TekcroBele cinou. Macka cnos. Kanamel. CoxpaHeHue
BbIeTIeHHOW  oOmactu. [logroroBka winmrocTpanuii  aiss  BeO-calTOB.  AHUMUPOBaHHBIC
n300pakeHUsI.

Bekropnast rpaduka. IlpumutuBel. M3MeHeHwe mopsaka dJIEMEHTOB. BbIpaBHUBaHWE,
pacnpenenenne. ['pynnupoBka. Kpuble. @opmaTbl BEKTOPHBIX PHCYHKOB. Mcmonb3oBaHue
KOHTYpPOB. BekTopusanus pacTpoBbIX U300pakeHU.

[IpuHUMIBI TIOCTPOEHUST U pENaKTUPOBaHUSA TPEXMEpPHBIX Mojened. CeTouyHble MOJEINH.
Marepuansl. MoaenupoBaHue UCTOUYHUKOB ocBemieHus. Kamepsl. AnmutuBHbIe TexHOnoruu (3D-
npuHTEPHI). [IoHATHE O BUPTYaIbHOM PEATbHOCTH U IOTIOJIHEHHON PEaIbHOCTH.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 HTH®OPMATUKE
(YTJIYBJIEHHBIW YPOBEHB) HA YPOBHE CPEJTHEI'O OBIIIET'O OBPA3OBAHMUS

JIMYHOCTHBIE PE3YJIbTATBI

JIudHOCTHBIE  pE3yabTaThl OTPAXKAIOT TOTOBHOCTH M CIIOCOOHOCTH  OOYYarOIIUXCS
PYKOBOJICTBOBAThCS C(HOPMUPOBAHHOW BHYTPEHHEH IMO3MUIMEH JTUYHOCTH, CHCTEMOMN IIEHHOCTHBIX
OpUEHTAIMi, TMO3UTUBHBIX BHYTPEHHUX YOEKIEHHUI, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM
[IEHHOCTSIM POCCHUUCKOTO OOIIecTBa, paclIMpeHHe >KU3HEHHOTO OIBITa U ONbITA ACSITEILHOCTH B
MPOLIECCE pean3alii CPEICTBAMU y4eOHOr0 MpeIMeTa OCHOBHBIX HAMPABICHUI BOCITUTATEIHHOM
NeSITeIbHOCTH.

B pesynpraTe w3ydenuws wHGOPMATHKKM HA YPOBHE CpeaHEro ooOmero oOpa3oBaHUs Yy
oOyuatorerocst OyayT chOpMUPOBAHBI CIIEAYIONINE IMYHOCTHBIE PE3YIIbTATHI:

1) rpamIaHCKOr0 BOCIUTAHMS:



OCO3HaHME CBOMX KOHCTUTYIIMOHHBIX TIpaB M OO0S3aHHOCTEH, yBa)kK€HHE 3aKOHAa U
MPaBOMOPSIKA, COOJIIOJICHHE OCHOBOIOJATalONIMX HOPM  HMHGOPMALIMOHHOTO TIpaBa U
nH(pOpPMaMOHHOM 6€30MacHOCTH;

TOTOBHOCTh IPOTHUBOCTOATH HJIEOJIOTUM SKCTPEMH3Ma, HallMOHalIu3Ma, KceHodoOuwu,
JUCKPUMHUHAIIMA 10 COIMATBHBIM, PEIUTHO3HBIM, PACOBBIM, HAIIMOHAIBHBIM TIPU3HAKaM B
BUPTYaIbHOM MIPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCTIMTAHMS:

LIEHHOCTHOE OTHOIIEHHE K HCTOPUYECKOMY HAacle[ulo, JIOCTHXeHusM Poccun B Hayke,
HCKYCCTBE, TEXHOJIOTHX, IOHUMaHUE 3HAUYEHUSI HH(POPMATUKYN KaK HAYKU B KU3HU COBPEMEHHOTO
o01IecTBa;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHUS;

CIIOCOOHOCTH OILICHWBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIE PEIICHHS, OPHCHTUPYSCh Ha
MOpaIbHO-HPABCTBCHHBIE HOPMBI U IIEHHOCTH, B TOM 4uCIie B ceTu MHTepHeT;

4) 3cTeTHYECKOr0 BOCTIUTAHMSI:

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYash OJCTETUKY HAyYHOTO W TEXHHUYECKOTrO
TBOPYECTBA;

CIOCOOHOCTh BOCIIPHHUMATh Pa3UYHbIE BHJBI MCKYCCTBAa, B TOM 4YHCJE OCHOBAHHOTO Ha
MCIOJIb30BaHUU UH(GOPMAIIMOHHBIX TEXHOJIOTHIA;

5) pu3nveckoro BOCHIMTAHUSA:

c(OpMHPOBAHHOCTH 37J0POBOTO U 6E€30MaCHOTO 00pa3a )KU3HU, OTBETCTBEHHOT'O OTHOILICHHS K
CBOEMY 37I0pOBBIO, B TOM YHCIIE 3a CUET COOMIOACHUs TpeOoBaHMU 0€30MacHON 3KCIUTyaTaluu
CpeacTB MH(POPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

6) Tpy10BOr0 BOCIMTAHMSA:

TOTOBHOCTh K AaKTHBHOM JI€ATENIbHOCTH TEXHOJOTHYECKOW M COLMAIbHON HAlpaBiICHHOCTH,
CIOCOOHOCTh HHUIIMUPOBATH, TUTAHUPOBATH U CAMOCTOSITEIILHO BBITIOHSTH TAKYIO JIESITETbHOCTD;

uHTepec K cdepaM NpoecCHOHATbHON JAEATENbHOCTH, CBS3aHHBIM C HH()OPMATHKOIM,
MPOrpaMMHPOBAaHUEM M HWH(OPMALMOHHBIMU TEXHOJOTUSMHU, OCHOBAHHBIMH Ha JOCTHXKEHUSX
HayKl MH()OPMATUKHN U HAYYHO-TEXHUYECKOTO Mporpecca, yMeHHe COBEPIIAaTh OCO3HAHHBIN BbIOOD
Oymy1iei npodeccun U peaaTn30BbIBaTh COOCTBEHHBIE )KU3HCHHBIE TIAHBI,

TOTOBHOCTh U CHOCOOHOCTh K OOpa30BaHUIO M €caMOOOpa30BaHMIO Ha MPOTSDKEHHM BCei
KHU3HU;

7) 3K0JI0rM4eCKOr0 BOCIIMTAHMS:

OCO3HaHME III00ATBHOTO XapakTepa SKOJIOTMYECKUX MPOOJIeM M MyTell MX peIIeHus, B TOM
qucie ¢ y4éTOM BO3MOKHOCTEH HH(POPMAITMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA;

8) HeHHOCTH HAYYHOI0 TO3HAHUSA:

c(OpPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyK{, JOCTHIKEHHUSM HAyYHO-TEXHHYECKOIrO Iporpecca M OOIIECTBEHHOW NPAaKTUKH, 3a CYET
MOHUMAHUS  pOJIM  HMH(DOPMANMOHHBIX  PEecypcoB,  WH(MOPMALMOHHBIX  TPOIECCOB U
MH(POPMAIIMOHHBIX TEXHOJOTHH B YCIOBHSIX IU(POBOM TpaHchoOpMaIuu MHOTHUX chep >KU3HU
COBPEMEHHOTO OOIIECTBA;

OCO3HaHME ILIEHHOCTH HAYYHOH MIesTEIbHOCTH, TOTOBHOCTH OCYIIECTBIATH IMPOEKTHYIO H
HCCIIEIOBATENBCKYIO ACSITEIILHOCTh HHIUBUYaThbHO U B TPYIIIIC.



B nporuiecce nocTrKeHNs TUYHOCTHBIX PE3YJIbTaTOB OCBOCHUS MPOrpaMMBbI 10 HH(POpMaTHKE
y  OOydarommxcsi  COBEpPUICHCTBYETCS  SMOIMOHAJIBHBIA  MHTEJIEKT,  Ipeanojararoun
c(hOpMHUPOBAHHOCTb:

CaMOpETYJIMPOBAHMS, BKJIIOYAIONIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATh OTBETCTBEHHOCTH
3a CBOE NOBEJCHME, CIIOCOOHOCTh aJaNTUPOBAThCA K AMOLMOHAIBHBIM M3MEHEHUSM U MPOSBIATH
TMOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIM{, BKJIIOYAIONIEH CTpPEMJIEHHE K JOCTIDKEHHIO I U YCIIeXy,
ONITHMU3M, HHUIIUATUBHOCTh, YMEHHE JICHCTBOBATH, NCXO/IS M3 CBOUX BO3MOXKHOCTEH;

SMIIATUH, BKIIIOYAIOIIEH CIIOCOOHOCTh IOHHMMAaTh SMOLMOHAIBHOE COCTOSIHME JAPYTHX,
YUUTBIBaTh €r0 MpPU OCYIIECTBICHUHM KOMMYHHUKAIlMM, CIIOCOOHOCTb K COUYYBCTBUIO H
CONEPEKNBAHUIO;

COIMAJBbHBIX HABBIKOB, BKJIIOYAIONINX CIIOCOOHOCTh BBICTPAMBATh OTHOILICHUS C JAPYTUMH
JIOABMH, 3a00THTHCS, IPOSBIIATH HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

METAINIPEJMETHBIE PE3YJIbTATBI

B pesynpraTe m3ydeHus wHGOPMATHKKM Ha YPOBHE CpeaHEro ooOmero oOpa3oBaHUs Yy
oOyuatomerocss OynyT chopMHpOBaHBI METANpPEAMETHBIE PE3ydbTaThl, OTPAKEHHBICE B
YHUBCPCAJIBHBIX y‘-IGGHBIX I[eﬁCTBHHX, a4 MMCHHO — IIO3HABATCJIIbHBIC YHUBCPCAJIBHBIC yqe6HLIe
JEeWCTBUSI, KOMMYHHKATHBHBIC YHHBEPCAbHBIC YUEOHBIC IEHCTBUS, PETYIISITHBHBIC YHHBEPCATbHBIC
y4eOHbIEe IEHCTBUS, COBMECTHAS ICATEIBHOCTb.

Ilo3naBaTebHBIE YHMBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

1) 6a3oBble JIOrUYecKHeE TeiiCTBUS:

CaMOCTOATENIbHO (OPMYJTUPOBaTh W aKTyaIM3UpOBaTh IMpoOJeMy, paccMaTpuBarh €&
BCECTOPOHHE;

YCTaHABJIMBAThH CYIIECTBEHHBIN NMPU3HAK MM OCHOBAHUS Ul CpaBHEHUs, KjIacCu(UKAUN U
00001IEeHMS;

OTIPEIEIIATH 1EIH eI TSIIbHOCTH, 33/1aBaTh MMapaMeTPhl U KPUTEPUN UX JTOCTHIKEHUS,

BBISIBIIATHh 3aKOHOMEPHOCTH U MTPOTHBOPEUHS B PACCMATPUBAEMBIX SIBJICHUSX;

pa3pabarbIBaTh IUIaH PEHICHUs MPOOIEeMbl ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTepHabHBIX U
HEMaTepuaIbHbIX PECYPCOB;

BHOCUTHh KOPPEKTHBBI B JI€ATEIHLHOCTh, OIIEHUBATh COOTBETCTBHE PE3YJbTATOB IICIISIM,
OIICHUBATh PUCKHU IMOCIICICTBHUI I TCIBHOCTH;

KOOPJAMHUPOBaTb M BBINOJHATH pPa0OTy B YCIOBUSAX pPEAIbHOTO, BHUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHUE MPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

2) 0a30BbIe HCCJIeA0BaTEIbCKHE TeHCTBUSI:

BJIaJACTh HABBIKAMHU y‘-IGGHO-HCCJIC,Z[OBaTeJIBCKOI\/'I n HpOGKTHOﬁ ACATCIIbHOCTH, HaBBbIKAMU
paspeiieHus mMpoOIeM, CIOCOOHOCTHIO UM TOTOBHOCTBIO K CaMOCTOSITENILHOMY IOMCKY METOIOB
pelieHust MPaKTUYECKHX 3aJ1a4, MPUMEHEHHUIO Pa3TUIHBIX METO/IOB ITO3HAHMS;

OCYIIECTBJISATh PAa3IUYHBIC BHUIBI JEATCILHOCTH 10 TIOJYYCHHIO HOBOTO 3HAHUA, €ro
MHTEpIpEeTalny, IPeoOpa3oBaHUIO U IPUMEHEHHIO B Pa3IMYHBIX YU€OHBIX CUTYAIHUSIX, B TOM YUCIIE
IIPU CO3/IaHUH YUEOHBIX M COIIMATIBHBIX TPOEKTOB;



(dbopMHpOBaTh HAYYHBIA THUIl MBIIUICHUS, BIAJETh HAYYHOH TEPMUHOJOTHEH, KIIIOUEBBIMHU
INOHATUAMHU U MCTOdAMMU,

CTaBUTh M (HOPMYIUPOBATH COOCTBEHHBIC 3alauyd B O0Opa30BaTEIbHOW NEATETLHOCTH W
KU3HCHHBIX CHTYaIlUsX;

BBISABIIATH ITPUYIUMHHO-CIICACTBCHHBIC CBA3H W AKTYAJIU3UPOBATH 3aavy, BbIJIBUTATh TUIIOTC3Y
eé peUiCHU, HAXOAUTh apryMCHTHI U1 JOKa3aTCJIbCTBA CBOUX yTBep)K,Z[eHI/II\/'I, 3a1aBaThb MapaMeETpPhbL
U KPUTEPUU PEUICHUS;

aHAJM3UPOBATh TOJYYCHHBIC B XOJI€ PEUICHUS 3a/la4d PEe3yJIbTaThl, KPUTHYCCKH OIICHUBAThH
HUX JOCTOBCPHOCTD, MPOTHO3UPOBATH UBMCHCHUC B HOBBIX YCJIOBHAX,

JaBaTh OLEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IEJICHATIPABICHHBIA IOMCK MEPEeHOCa CPEICTB W CIOCOOOB IEHCTBUS B
po¢eCCHOHANIBHYIO CPENY;

yMETh  TEpEeHOCUTh 3HAHWSA B  TO3HABAaTENbHYI0O M  TNPAKTHUECKyl0  00jactu
KHU3HCOACATCIIbHOCTH,

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIacTeH;

BBIIBUTaTh HOBBIC HWJIEH, NpEIJIaraTh OpPUTHHAIBHBIC TOIXOABI W pPEIICHHs, CTaBUTh
HpOGHeMbI " 3aJ1a4, JOITYCKAIOIHEC AJIbTCPHATUBHLIC PCIICHUS.

3) paGora ¢ nngopmanmeii:

BJAJeTh HABBIKAMU IIOJIy4eHHS WHQPOpPMAMM W3 HWCTOYHUKOB pa3HBIX  THIIOB,
CaMOCTOSITEITEHO OCYIIECTBIISITh MOUCK, aHAIN3, CHCTEMATU3aIIMI0 U HHTEPIIPETAIINI0 HHPOPMAIIUN
Pa3NUYHBIX BUIOB U (POPM MPEICTABICHHUS;

CO3/1aBaTh TEKCTHI B PA3JIMYHBIX (popMaTax ¢ yu€TOM Ha3Ha4YeHUs WH(GOPMALMU U LIEIEBON
ayJUTOPHUH, BRIOUPAsi ONTUMAIBHYIO (OPMY MPEICTABICHUS ¥ BU3YAIIN3allNH;

OLIEHUBATh JOCTOBEPHOCTH, JISTUTUMHOCTh WH(OpPMALUHU, €€ COOTBETCTBHUE IPABOBHIM U
MOpPaJIbHO-3THYECKUM HOpMaM;

HCIIOJIb30BAaTh CPCACTBA I/IHq)OpMaI_II/IOHHbIX U KOMMYHUKAITUOHHBIX TEXHOJIOTUH B pCHICHUN
KOTHUTUBHBIX, KOMMYHUKATHBHBIX W OpraHU3allMOHHBIX 3adad C COGJIIO,Z[GHI/IGM Tpe6OBaHHﬁ
APrOHOMHUKH, TEXHHKH O€30TacCHOCTH, THTHEHBI, PEeCypcocOEepEeKeHHs, MPABOBBIX M ITHUYECKUX
HOPM, HOpM HH(GOPMAITMOHHONW 0€3011aCHOCTH;

BJaJeTh HaBbIKAMM pPAcllO3HaBaHMA W  3AIIUTHl  MHPOpPMALUH, HHGOPMAIIMOHHON
0€30MMacCHOCTH TUIHOCTH.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUS

1) o0menue:

OCYIIECTBISATH KOMMYHHUKAIIUU BO BCeX cdepax KU3HH;

pacrio3HaBaTh HeBepOallbHbIE CPE/ICTBA OOLIEHUS, IOHMMATh 3HAYE€HHE COLUAIBHBIX 3HAKOB,
pacro3HaBaTh IPEIIOCHUIKN KOH(DIMKTHBIX CUTYallMi U CMAT4aTh KOH(IMKTHI;

BJIAJIETh Pa3IMYHBIMH CIIOCOOaMU OOLICHHUS M B3aUMOICWUCTBUS, apryMEHTHPOBAHHO BECTH
JMAJIOT, YMETh CMAT4YaTh KOH(PIUKTHBIC CUTYaLlUH;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOKO TOYKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPEACTB.

2) coBMeCcTHasl 1eATeJIbHOCTD:

MOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMaH/IHOM U MHIUBUAYAJIbHON pabOTHI;

BBIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX JACHUCTBHHM C y4&€TOM OOLIMX HMHTEPECOB M
BO3MOXKHOCTEH KaXKJI0TO 4JIeHa KOJUIEKTHBA;



IIPUHUMATD LIEJI1 COBMECTHOW 1€ATENbHOCTH, OPraHU30BBIBATh U KOOPAMHUPOBATH AECHCTBUS
[0 UX JOCTHIKCHMIO: COCTAaBJIATH IUIAH JEUCTBUH, pPAaCHpelNesaTbh pOJH C y4ETOM MHEHMM
YYaCTHUKOB, 00CYXIaTh pe3yJbTaThl COBMECTHOUW pabOTHI;

OLICHMBATh KAYECTBO CBOETO BKJIa/la U Ka)XJ0ro y4acTHHKA KOMaH/bl B OOIIMI pe3yibTar Mo
pa3pabOTaHHBIM KPUTEPUSIM;

IpeagaraTb HOBBIE IPOEKTHI, OLIEHMBAThb MJAEU C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYUIIECTBJIATh MO3UTUBHOE CTPATETNYECKOE MMOBEICHNUE B PA3JINUHBIX CUTYyalUsAX, IPOSIBIATh
TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUIIUATUBHBIM.

PeryasitTuBHbIe yHHBepcaJIbHbIe y4eOHbIe AelicTBUS

1) camoopranuszaums:

CaMOCTOSITENIbHO OCYIIECTBIATh IO3HABATENIbHYIO JEATENbHOCTh, BBIBIATH IPOOJIEMBI,
CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIE 33a]]aul B 00pa30BaTEIbHON EATEILHOCTH U KU3HEHHBIX
CUTyalUsX;

CaMOCTOSITEJILHO COCTAaBJIATh IUIAH PEIICHUs MPOOJIeMbl C Y4ETOM HMEIOIUXCA PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M MPEINOYTCHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paclpsATh paMKH y4eOHOI0 IPeMETa Ha OCHOBE JIMYHBIX MPEANOUTCHUH;

JieN1aTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTD 3a PELLICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHHUIO LIMPOKOW SPYIUIMH B PasHBIX 00JacTAX
3HaHWH, MOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaThb OLICHKY HOBBIM CHUTYallUsiM, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTb, OLICHUBATbH
COOTBETCTBHUE PE3YJIHTATOB LIEJISM;

BJIaJIeTh HABbIKAMM I103HABATEIbHON Pe(IEKCHM KaK OCO3HAHUS COBEPIIAEMbIX NEHCTBUH U
MBICIMTENBHBIX MPOLIECCOB, X PE3Y/IbTaTOB M OCHOBAaHWM, UCIOIb30BATh MPUEMBI pe(IIeKCUu IS
OLIEHKU CUTYalllH, BBIOOPA BEPHOTO PEILICHMS;

OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELLIEHUS 10 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apIyMEHTHI IPYIHX [P aHAIU3€ PE3YyIbTaTOB AESITEIbHOCTH.

3) npuHATHSA ce0s U APYIrux:

IPUHUMATh ce0sl, IOHUMasi CBOM HEJOCTATKH U JOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTHI APYTHX IIPHU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO APYTUX Ha OUIHOKY;

pa3BUBaTh CIIOCOOHOCTH IOHUMATh MU C MO3ULUK JPYTroro 4ejaoBeKa.

INPEAMETHBIE PE3YJIBTATbHI

B npomecce wu3ydeHus Kypca HHGOpMATHKH YriIyOonéHHOro ypoBHS 6 10 Kknacce
00y4JaroImuMucs OyyT JOCTUTHYTHI CIEAYIONIHE IPEAMETHBIEC PE3yIbTaTHI:

BJIJICHUE MTPECTABICHISIMU O POJIM HH(GOPMAIINH U CBSI3aHHBIX C HEH MPOIECCOB B IPUPOJIE,
TEXHUKE U OOIIECTBE, MOHATHAMHU «HMHGOPMAIUL», «MHPOPMAIMOHHBIN MPOLECC, «CUCTEMay,



«KOMIIOHEHTBI CHUCTEMBI», «CHUCTEMHBIH J(PdeKT», «MH(DOpMAIMOHHAs CHCTEMay, «CHCTeMa
yIIPaBICHUY;

BJIa/ICHHE METOJIaMu Tloucka uHdopmanuu B cetu IHTepHeT, yMeHue KpUTUYECKH OILIEHUBATh
nH(pOpMalLIKIo, MOJTy4eHHYI0 U3 ceTu HTepHeT;

YMEHHE XapaKTepu30BaTh OOJbIIME JAaHHBIC, NPUBOAUTH IPUMEPHl HCTOYHUKOB HX
MOJyYeHHUsST W HANpPaBJICHHUS MCIOJIB30BaHMS, yMEHHUE KJIacCH(UIMPOBATh OCHOBHBIC 3aqaud
aHalM3a JaHHBIX (IIPOTHO3MpPOBaHHME, KiacCU(pUKalUs, KilacTepu3allus, aHajlu3 OTKJIOHEHHI),
MOHUMATh MOCIEA0BAaTEIbHOCTh PEHICHUs 3aJad aHalu3a JaHHBIX: cOOp MEePBUYHBIX JaHHBIX,
OYMCTKA U OIICHKA KaueCcTBa JaHHbBIX, BEIOOP M/WIIM TIOCTPOCHHUE MOJIENIN, IPE0Opa3oOBaHNe JaHHbIX,
BU3YyaJIM3alUsl TaHHBIX, HHTEPIPETALUs PE3YIIbTAaTOB;

MOHMMAaHWE OCHOBHBIX TMPUHLHUIOB YCTPOWCTBA U (PYHKIMOHUPOBAHUSA COBPEMEHHBIX
CTallMOHAPHBIX U MOOUJIBHBIX KOMITBIOTEPOB, TEHACHIMI pa3BUTHS KOMITbIOTEPHBIX TEXHOJIOTHI;

BJaJIcHMEe HaBbIKaMH pabOThl C OMNEpaAlMOHHBIMH CHCTEMaMH, OCHOBHBIMH BHJIaMHU
IPOrPaMMHOT0 0OecreueHus Il pelieH s yueOHbIX 3aau 10 BRIOpaHHOMU CIIeUaINn3allny;

HaJIMYue MPEICTaBICHUH O KOMITBIOTEPHBIX CETSIX U HUX POJM B COBPEMEHHOM MHpE, O
0a30BbIX TPUHIMIAX OPTaHW3allMd U (PYHKIIMOHUPOBAHHUS KOMITBIOTEPHBIX ceTel, 00 oOmmx
NPUHIUIAX pa3pabOTKH U (YHKIMOHUPOBAHUS HHTEPHET-TIPUIIOKEHUI;

MOHMMaHHE yrpo3 MHPOPMALMOHHOW OE30MacCHOCTH, HCIIOIb30BAaHUE METOJOB U CPEICTB
MPOTUBOACUCTBUSL O3TUM Yrpo3aMm, coOloeHHe Mep O0e30MacHOCTH, MPeAoTBPAIAIONINX
HE3aKOHHOE pAaclpOCTpaHeHHE TMEePCOHANBHBIX JIaHHBIX, COOJIOJeHHE TpeOOBaHUM TEXHUKU
0€30IaCHOCTH M THUTHEHBI NMpH padoTe ¢ KOMMBIOTEpaMH U IPYTMMH KOMIOHEHTaMH IIH(PPOBOTrO
OKpY>KEHHsI, TOHUMaHUE TIPABOBBIX OCHOB MCIIOJIb30BAaHMs KOMITBIOTEPHBIX MpOrpamm, 0a3 JaHHBIX
1 paboTel B ceTn MIHTEpHET;

MMOHMMAaHUE OCHOBHBIX MPUHLHUIIOB JUCKPETU3ALMU PA3TUYHBIX BUA0B HH(DOPMALINU, YMEHHE
onpeAensaTh WHGOPMAUMOHHBIH OOBEM TEKCTOBBIX, TIpa@HUUeCKUX U 3BYKOBBIX JaHHBIX IMpU
3aJJaHHBIX [apaMeTpax TUCKPETU3allMH, YMEHHE OIpPEACIATh CPEIHIOI CKOPOCTh Ieperadyn
JaHHBIX, OIICHWBATh W3MEHEHHE BPEMEHH Iepellaud MpU M3MEHEHUH MH(POPMALMOHHOTO 00BEMa
JAHHBIX U XapaKTePUCTHK KaHaia CBS3H;

YMEHHE HCIIOJIb30BaTh MPH PEHIeHHH 3a/ad CBOMCTBA TO3MIIMOHHOM 3amucHu 4YHCel,
aTOpUTMA TOCTPOEHUS 3allMCH YHUCJIA B MO3UIMOHHOM CHUCTEME CUHUCIEHHUS C 3a/JaHHBIM
OCHOBAHHEM U IMOCTPOEHHS YHCIIA 10 CTPOKE, COAEpIKaIlel 3amuch 3TOTO YUCIA B IMO3UITUOHHOU
CUCTEME CUHUCIICHHUS C 33/IaHHBIM OCHOBAaHUEM, YMEHHUE BBIMOJIHATH apu(PMETUUYECKUEe ONepanuu B
MO3UIMOHHBIX CUCTEMaX CUUCIICHHUS;

YMEHHUE BBINOJIHATH NMPE0OpPa30BaHUs JIOTMYECKUX BBIPAKECHHUM, UCTIONB3Ysl 3aKOHBI aJreOphl
JIOTHMKH, YMEHUE CTPOUTH JIOTUYECKOE BBIPAKEHHE B IM3IBIOHKTHMBHONM M KOHBIOHKTHBHOM
HOpMaJbHBIX (opMax MO 3aJaHHOW TaOJHMIle MCTUHHOCTH, HCCIENOBaTh 00JIACTh HCTHUHHOCTH
BBICKA3bIBAHUS, COJIEP)KAIIETO IEPEMEHHbIE, pelIaTh HECIO0XKHbIE JOTHYECKHEe YypaBHEHUS U
CUCTEMBI YPaBHEHUN;

MOHMMaHHe 0a30BBIX AITOPHUTMOB OOPAOOTKM YMCIOBOW M TEKCTOBOW MH(OPMAIUU (3alUCh
yycel B TO3UIMOHHOM CHCTEME CUMCICHMS, HAaXOXICHHE BCEX IPOCTHIX YHUCENl B 3aJaHHOM
nuarna3oHe, o0paboTka MHOTOpa3psSAHBIX IENIBIX YMCEN, aHaJUu3 CHUMBOJBHBIX CTPOK M APYTUX),
JITOPUTMOB MOMCKA M COPTUPOBKHU, YMEHUE ONPEACIATh CI0KHOCTh U3y4aeMbIX B Kypce 0a30BbIX
ITOPUTMOB (CYMMHPOBAHHE 3JIEMEHTOB MacCHBa, COPTUPOBKA MACCHBA, IEPEOOPHBIC aJITOPUTMBI,
JBOMYHBIM TMOMCK) U MPHUBOJUTH MPUMEPHl HECKOJbKHX aJITOPUTMOB Pa3HOM CIOKHOCTH JUIf
pelIeHHs OTHOU 3a71a4u;



BIIQJICHUE YHUBEPCAIBHBIM SI3BIKOM MPOTPaMMHUpPOBaHUSI BBICOKOTO ypoBHs (Python, Java,
C++, C#), npencraBieHussMH O O0a30BBIX THIIAX JAaHHBIX M CTPYKTypax JaHHBIX, YMEHHE
UCIIOJIb30BaTh  OCHOBHBIE  YIPABIAIOIIME KOHCTPYKIUH, YMEHHE OCYIIECTBISATh aHalu3
MPEIJIOKEHHOW MpOrpaMMbl: OMNPENENiTh pPe3ynbTaThl pPadOThl MPOrpaMMbl HpPH  3aJaHHBIX
HCXOJHBIX JTAHHBIX, OMPEICIATh, MPU KAKUX UCXOTHBIX TaHHBIX BO3MOXKHO MOJyYEHUE YKA3aHHBIX
pE3yNbTAaTOB, BBIABIATH JIaHHBIC, KOTOPHIE MOTYT MPHBECTH K OIIMOKEe B paboTe MPOrpaMMBI,
(bopMyNnHpoBaTh MPEATOKEHUS MO YIYULIICHUIO TPOrPaMMHOTO KOJIa;

YMEHHE CO3[1aBaTh CTPYKTYpPUPOBAHHBIE TEKCTOBbIE JTOKYMEHTBHI M JIEMOHCTPALMOHHbBIE
MaTepUasbl C UCIOIH30BAHINEM BO3MOKHOCTEH COBPEMEHHBIX MPOTPAMMHBIX CPEICTB M OOJMAYHBIX
CEpBHUCOB;

YMEHHE HCIOIb30BaTh JIEKTPOHHbIE TaONUILBI AJS aHallM3a, MpeAcTaBiIeHUs U 00paboTKH
JNaHHBIX (BKJIOYas BBIYMCIECHHE CYMMBI, CpeIHEro apudMeTHdyeckoro, HauOONbIIEro U
HAaUMEHBIIIETO 3HAYCHUMU, PEIICHUE YpPaBHEHHI, BHIOOpP ONMTHUMAILHOTO PEIICHHUS, MOAOOp JTHHHUH
TpeHJa, pelIeHNe 3a7a4 MPOTHO3UPOBAHUS).

B mnpomecce wu3yueHus kypca wuHPOpPMATHKH yrayon€éHHoro ypoBHs 6 11 knacce
oOyuarouMucs OyAyT TOCTUTHYTHI CIIEYIOIIUE TPEIMETHbIE PE3YyIbTaThl:

YMEHHE CTPOUTh HEPAaBHOMEPHBIC KOJbI, JOMYCKAIOIIUE OJHO3HAYHOE JEKOAMPOBAHUE
cooOmieHnit (mpepUKCHbIE KOJbI), HCIIOJIB30BaTh IPOCTEHIINE KOJbI, KOTOpPbHIE IO3BOJISIOT
oOHapyXHBaTh U UCHPABIATH OMIMOKU MpHU Iepeladye NaHHBIX, CTPOUTH KOJ, 0OecreunBaromnit
HAaUMEHBIIYI0O BO3MOXHYIO CPEIHION JUIMHY COOOLICHHS MpPU H3BECTHOM 4YacTOTE CHMBOJOB,
MOSICHATH MPUHITUIBI PA0OTHI IPOCTHIX AITOPUTMOB CKATUS JTAHHBIX;

YMEHHE pellaTh aJrOpUTMHUYECKHE 3a7add, CBS3aHHbIE C aHamm3oM TpadoB (3amadu
MIOCTPOEHHUSI ONITUMAIIBHOTO MTyTH MEXAY BEpIIMHAMHU rpada, OnpeeeHns KOJINYecTBa pa3IuyHbIX
nyTed MeXIy BepIIMHAMU OPUEHTHPOBAHHOIO AalMKIMYECKOro rpada), yMeHue HCIOJIb30BaTh
JIepeBbsl PU aHAIMU3E U MOCTPOSHUU KOAOB U IS MPEACTABICHUS apU(PMETHUECKUX BbIPAXKECHHI,
IpU pEHICHHH 3aJad TOWCKa M COPTHPOBKH, YMEHHE CTPOUTH JEPEBO HWIPHI 1O 3aJaHHOMY
JITOPUTMY, pa3padaThiBaTh U 000OCHOBBIBATH BBIMUTPHINIHYIO CTPATETHIO UTPBL;

yMeHHe pa3palaThiBaTh U PEAM30BBIBATh B BHUJIE NMPOrpaMM 0a30BbI€ aITOPUTMbI, YMEHHUE
UCIIOJIb30BaTh B MPOrpaMMax JAaHHbBIE Pa3IMYHBIX TUIIOB C YYETOM OTpaHMYEHUN Ha JAMANa3oH UX
BO3MOXXHBIX 3HAYCHUN, TPUMEHATH MPHU PEUICHUH 337a4 CTPYKTYpHI NaHHBIX (CHHCKH, CIIOBapH,
CTEKH, OUEPEe/, ACPEBbs), UCIIOIB30BaTh 0A30BbIC OMEPALUU CO CTPYKTYpaMHU JAHHBIX, TPUMEHSTh
CTaHJIapPTHbIE U COOCTBEHHBIE MOJMPOrPAMMBI JJii 00paOOTKH YHCIOBBIX JAHHBIX M CUMBOJIBHBIX
CTPOK, HCIIOJIb30BaTh MpU pa3paboTKe mporpaMm OHONHOTEKH MOANPOrpaMM, 3HATh
(YHKIIMOHATTLHBIE BO3MOXKHOCTH WHCTPYMEHTAIBHBIX CpPEICTB CpeAbl pa3padOTKH, yMEHUeE
UCIIONIb30BaTh  CPEACTBA  OTJIAIKH TpOrpaMM B Cpele MPOTPaMMHUPOBAHUsS, YMCHHE
JOKYMEHTUPOBAThH MIPOrPaMMBI;

yYMEHHE CO3/1aBaTh B€O-CTpaHUIIbL;

BIIAJICHHE OCHOBHBIMHU CBEACHHSIMH O 0a3ax JaHHBIX, UX CTPYKTYpE, CPEACTBAX CO3MAHUS H
paboThl C HUMHU, YMEHHE HCIOJIH30BaTh TAOIWYHBIC (PENSIUOHHBIC) 0a3bl JAHHBIX (COCTABIATH
3anpochl B 0a3ax NaHHBIX, BBHIMOJHITH COPTHPOBKY M MOMCK 3amuceld B 0a3e JaHHbBIX, HAMOIHSThH
pa3zpaboTaHHyt0 0a3y JaHHBIX) U CITPABOYHBIC CUCTEMBI;

YMEHHE HCIIOJIb30BaTh KOMITBIOTEPHO-MAaTEMATHUYECKHEe MOJETH IJIs aHalu3a OOBEKTOB U
poLeccoB: (hopMyIHpoOBaTh 1IeTh MOACITUPOBAHNS, BBIIIOIHATh aHAIN3 PE3YIbTATOB, MOTYYCHHBIX
B XOJ€ MOJEIMpPOBaHUS, OICHUBATh COOTBETCTBHE MOJEIH MOACTUPYEMOMY OOBEKTY WU
MPOLIECCY, IPEICTABIATH PE3yIbTaThl MOACTUPOBAHUS B HATJIATHOM BHJIE;



YMEHHE OpraHU30BBIBATh JUYHOE WH(GOPMAIMOHHOE IPOCTPAHCTBO C HCIOIb30BaHUEM
Pa3NIUYHBIX CPEICTB IHM(POBBIX TEXHOJOTUH, MOHMMAaHHUE BO3MOXHOCTEH HU(POBBIX CEPBHUCOB
rOCY/IapCTBEHHBIX YCIYT, IU(PPOBBIX 00pa30BaTEIbHBIX CEPBHUCOB;

NOHUMAHUE OCHOBHBIX NPUHIMIOB PAaOOTHI, BO3MOXKHOCTEH M OTpaHWYEHUS MPUMEHEHHS
TEXHOJIOTUH HMCKYCCTBEHHOTO HMHTEJUIEKTa B Pa3IMYHBIX OOJIACTSIX, HAJUYME NPEACTABICHUU O
Kpyre pelaeMblXx 33Jad MalIMHHOTO o0y4yeHHs (pacmo3HaBaHUs, KJIacCUPUKAUH U
MPOTHO3MPOBAHNS) HAJIMYHNE TPEICTaBICHUI 00 MCIOIb30BaHUN MH(GOPMAIIHOHHBIX TEXHOJOTHUH B
pa3IUYHBIX TPOPECCUOHATBHBIX Chepax.



CTPYKTYPA ITPOI'PAMMBI

Paznensl mporpaMMbl COOTBETCTBYIOT PEKOMEHI0BAaHHBIM MIHCTUTYTOM CTpaTeruu pa3BUTHS
oOpazoBanus nmo dDeaepanbHbIM 00pazoBaTelbHbIM nporpammaM COQO, HO pacrpeneseHbl Mo
rojgaM oOy4eHHUs] B COOTBETCTBUM C YTBEP)KJACHHBIM Ha METOJMYECKOM COBEIIAHWU yUHUTEIeH
YMK

KonmdecTBo wacoB / kimacc
e Tema Becero | 10xn | 11k
TeopeTuyecKkue 0CHOBbI HH(POPMATUKHU
1. | Texnamka 6e3omacHocTH. Oprafu3aius padbovero Mecra 1 1
2. | Uadopmarms u nHGOPMAIIMOHHEIE TPOIIECCHI 16 5 11
3. | KonupoBanue napopmanuu 14 14
4. | Jlorudeckrue OCHOBBI KOMITHIOTEPOB 13 13
5. | KomnbroTepHas apudmernka 6 6
HTroro: 50 39 11
IIndpoBasi rpaMOTHOCTD
6. | YcTpolcTBO KOMIBIOTEpPA 6 6
7. | IIporpamMMmHOe 0OecCTICHECHIE 19 19
8. | KommbrorepHsie ceTn 9 9
9. | Uudopmanmonnas 6€30macHOCTb 6 6
HTroro: 40 40 0
AJTOPUTMBI U IPOTPAMMHPOBAHHE
10. | AnropuT™Mm3aIus 1 MporpaMMHUPOBaHHE 69 44 25
11. | Pemenne BEIYMCIUTENBHBIX 33704 8 8
12. | DneMeHTHI TEOPUH ANTOPUTMOB 6 6
13. | OOBEKTHO-OPUEHTUPOBAHHOE IPOrPAMMHUPOBaHHE 12 12
Hroro: 95 52 43
NndopmannoHHbIe TEXHOJIOTHA
14. | MonenupoBaHue 13 13
15. | ba3e! maHHBIX 11 11
16. | Co3nanue BeO-caiiToB 15 15
17. | I'paduka u aHuManus 9 9
18. | 3D-MonenupoBaHue U aHUMAIIHS 10 10
HTroro: 58 0 58
Peseps 29 5 24
HToro nmo Bcem paszjaesiam: 272 136 136

KanennapHo-remarnueckoe miaHupoBaHue paspadaTteiBaeTcs B cooTBeTcTBUH ¢ DT'OC COO
u ©OII COO, YMK, paccMOTpEHHBIM U YTBEPKACHHBIM HAa METOAMUYECKOM COBELIAHUM YUUTEIEH.
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w [ ) Komee | 01"
n/n IUIAHY YeCKH ema ypora T8O aedaTeab HOPwt
yacoB HOCTE
HNudopmanus u uHGopMauOHHbIE 6 https://kpolyakov.spb
npouecchl .ru/school/basebook/t
ests.htm
1. Texnuka 6e3omacHocTr. Opranu3anus 1 OT
pabodero mecta. CTapToBas TMarHOCTHKA.
2. Hudopmarius v nHHOpMAIIOHHBIC 1 OT
MPOLECCHI
3. CtpykTypa HHpOpMAIIKH. 1 O Ilp
4. HepeBbs 1 OTIlp
5. I'padbr. OnTHMaTBEHBIE MAPIIPYTHI 1 OT
Ip
6. I'padsr. KommaecTBo MapuipyToB 1 OT
Koxnposae ungopwaiun 14 o
7. JuckpeTHOE KOAMPOBAHUE 1 OT
8. PaBHOMEpHOE KOUPOBaHKE 1 OT
9. HepaBuomepHoe koanpoBaHue 1 OT
10. JexonupoBaHue. 1 OTIlp
11. OrneHka Kom4ecTBa HHPOpPMAIUU 1 OT
12. CucTeMBI CUUCTICHUS 1 OT
13. JIBomuHas cucremMa CUMCICHHS 1 OT
14. BocsMepuuHasg cucteMa CHUCIEHUA 1 OT
15. [lecTHanuarepuvHas cucTeMa CYUCICHUS 1 OT
16. Jpyrue cucTeMbl CUUCICHUS 1 Hp
17. KouTtposnbHas pabora «CHCTEMBI CUHCICHHSDY 1 K
18. KonaupoBaHue TEeKCTOB 1 OT
19. Komnposanue rpadudeckoit nabopmarmm 1 OT
20. KoaupoBanue 3ByxoBoii 1 1 OT
BUJICONH(OPMAITUI
Jlornueckne 0CHOBBI KOMIILIOTEPA 13 https://kpolyakov.spb.ru/scho
ol/basebook/tests.htm
21. Jlornueckue onepauuu «My», «JIN», «<HE», 1 IIp




«uckmouaromee NI

22. IMminkanus v DKBUBAJICHIINS 1 Cp

23. Hpyrue noruueckue onepamnuu 1 OT

24. Jlornueckue BeIpaxeHus 1 OT

25. 3anpockl B IOUCKOBBIX CHCTEMA. 1 OT

26. VYnpoleHre JIorn4ecknux BeIpakKeHU! 1 OT

27. Jlornueckue ypaBHEHUS 1 OT

28. CUHTE3 TOTUYECKUX BBIPAKCHUM 1 CpIlp

29. MHoeCTBa U J10THKa 1

30. 3amayn Ha MHOXKECTBa 1 T

31. [Ipeaukatel U KBAHTOPHI CP

32. Jlormueckue 3J€MeHThl KOMITbIOTEpa 1 IIp

33. KonTponbHas padora «Jlormueckue OCHOBBI 1 K
KOMITBIOTEPOBY»
KoMmnbioTepHasi apudmMeTHKa 6 L‘:;E:;Zé‘ggggzi;l’n?-f“/5°h°

34, Oco0eHHOCTH TPECTaBICHHMS 1 Cp
YHUCEN B KOMIIBIOTEpE

35. XpaHeHue B TaMSITH LEIbIXYUCET 1 Cp Hp

36. Omepartiu ¢ 1eTbIMA YHCIIaMU 1 Cp Hp

37. [MopaspsiaHbie onepanum 1 CpIlp

38. XpaHeHue B TaMATH BEIIECT- 1 Cp
BEHHBIX YHCEN

39. Omnepaiuu ¢ BeleCTBEHHBIMUYUCIAMHU 1 Cp

YeTpoiicTBO KOMIbIOTEpPa 6 Eﬁiﬁﬁ%‘iﬁﬁﬁﬁ"b'm school/

40. CoBpeMeHHbIE KOMITBIOTEPHBICCUCTEMBI 1 IIp

41. [IpuHIHKIEL yCTpOHCTBa KOMIIBIOTEPOB 1 T Ilp

42. MaructpanbHO-MOyJIbHAsIOpTaHU3ALIHS 1 T
KOMITBIOTEPA

43. [Mpoueccop 1 TIIp

44. ITaMsTH 1 T Ilp

45. VYerpoiicTBa BBOAA U BBIBOJA 1 TIIp

46. [IporpamMmmHoOe obecrieucHme 1 ITp
ITporpammHoe obecrieyeHne 19 L‘lt/t;’:s/e/llj‘g:g;';’svl;l’n‘:r“/ scho

47. [IporpaMmer Aj1st 00paOOTKUTEKCTOB 1 IIp

48. B03MOXHOCTH TEKCTOBBIX MTPOIIECCOPOB 1 ITp

49, Habop mareMaTHUeCKUX TEKCTOB (TEKCTOBBIC 1 IIp
MTPOIIECCOPHI)

50. Ha6op maremarnyeckux TekctoB (LaTpX) 1 Ip

51. MHorocTpaHU4HbBIE TOKYMEHTBI 1 Hp

52. KonnexruBHas paboTa HaJ JOKyMEHTaMH 1 ITp

53. ITakeTbl TPUKIIATHBIX IPOTPAMM 1 ITp

54, [Iporpammel 11t nu3aitHa UBEPCTKU 1 IIp

55. CAIIP 2D 1 ITp

56. CAIIP 3D 1 IIp

57. ITakeTbl TPUKIATHBIX IPOTPAMM 1 ITp

58. [TakeTh! MpUKIAAHBIX IPOTPAMM 1 Hp

59. O0paboTka 3ByKa 1 ITp

60. O0paboTKa BHICO 1 ITp




61. Pa3paboTka npe3eHTarmii 1 Ilp
62. CucTeMHOE MPOrpaMMHOE00ECIICYCHHE 1 T
63. CucremMHOe MporpaMMHOe 00ecrieueHre 1 T
64. CucteMbl IPpOrpaMMUPOBAHIS 1 T
KOMl'lblOTeprIe ceTu 9 https://kpolyakov.spb.ru/scho
ol/basebook/tests.htm
65. Kommnbrotepusie cetu. OCHOBHBIE MOHSATHUS 1 T
66. Cetp UHTEpHET 1 Ip
67. [TouckoBbIe 3anpOCHI 1 T
68. Anpeca B nTepHeTe 1 T
69. TectupoBaHue ceTu 1 Ip
70. Cnyx0b1 MHTEpHETA. 1 IIp
71. Cnyx6a FTP 1 ITp
72. DIEeKTpOHHAs! KOMMEPLIUA 1 ITp
73. JInunoe HHPOPMAIIMOHHOEITPOCTPAHCTBO 1 T
AJIFOpI/ITMBI ¥ IIPOrpaMMHpPOBAHHE 44 https://kpolyakov.spb.ru/school/
basebook/tests.htm
74. ANTOpHUTMEI 1 T
75. OnTuMaabHbIC THHEHHBIC POTPaMMBbI 1 T
76. AHanu3 anropuTMOB C BETBICHUSMH U 1 T
IUKIIAMHU
77. Beenenue B 1361k Python 1 ITp
78. Brruucnenus 1 IIp
79. Onepaiuu ¢ UenbIMU YUCIaMu 1 T
80. CrydaliHbIe Yncia 1 Ip
81. BeTBnenus 1 T Ilp
82. CJ10KHBIE YCIIOBHS 1 T Ilp
83. LIMKIHYECKHE AT OPUTMBI 1 T
4. [uknuyeckue alnropuTMbI 1 IIp
85. ukier Mo mepeMeHHON 1 T
86. [ukisl o nepeMeHHon 1 IIp
87. ITpouemypst 1 ITp
88. [Tpouenypst 1 Ip
89. DyHKIHUH. 1 IIp
90. Jloruueckue GpyHKIIIH 1 Hp
91. Pexypcusi. 1 T
92. Pexypcusi. 1 ITp
93. Konrtponbnas pabora «OcHoBbI s1361ka Python» 1 K
94. Maccussl 1 IIp
95. [epebop anemeHTOB 1 T Ilp
96. AnTopuTMBI 00pabOTKH MacCHBOB 1 T
97. JIMHEHEBIN TOUCK B MAaCCHBE 1 IIp
98. [Touck MakcUMaNbHOTO 3JICMEHTA B 1 IIp
MacCHUBE
99, AsroputMbl 00pabOTKH MacCHBOB (peBepc, 1 IIp
CJIBUT)
100. OTOO0p 3J1IEMEHTOB MacCHBa 110 YCIOBHIO 1 ITp
101. Coptuposka. [IpocTbie METOTBI 1 ITp
102. CopTUpOBKa CIUSHUEM 1 Ip
103. BricTpas coptupoBka 1 Ip




104. JIBOMYHBIN MTOUCK 1 IIp
105. KouTponbHas pabora «MaccHBBI 1 K
106. CHMBOJIbHBIE CTPOKH 1 Ip
107. OyHKIKK 17151 paOdOThI CO CTPOKAMHU 1 T Ip
108. [IpeobpazoBanme «CTPOKA-THCIION 1 Ip
109. CTpoxu B ipoueaypax u QyHKIHIX 1 IIp
110. PekypcuBHbIit mepedop 1 Ip
111. CpaBHEHME U COPTUPOBKACTPOK 1 IIp
112. KouTposnbHas pabora «CHMBOJIBHBIC CTPOKID 1 K
113. Matpuisl 1 Ilp
114. AjroputMbl 00pabOTKH MaTPHIL 1 ITp
115. daiioBkIN BBO M BBIBO/T 1 Ip
116. O06paboTKa MacCHBOB 1 IIp
117. O0paboTKa CMEIIaHHBIX TaHHBIX 1 I1p
Peiienne BLIYHCIUTENbHBIX 32124 2;;5;%5:3;‘;&;1’3ru/schﬂ
118. TouHOCTEL BEIUHUCIIEHUH 1 T
119. Perenne ypaBuenwuii. Meroamnepedopa 1 Ip
120. Permenune ypaBHeHui. MeTo e eH st 1 IIp
0Tpe3Ka MoToJiamMm
121. Perienre ypaBHeHH B TaOJHUYHBIX 1 Ip
poreccopax
122. HuckpeTruzanus 1 ITp
123. OnTuMu3anus 1 ITp
124. Cratuctuyeckue pacuéThl 1 IIp
125. O0paboTKa pe3yIbTaTOB PKCICPUMEHTA 1 ITp
HNndpopmanuonHas 6e30MacHOCTb
126. HudpopmarimonHas 6€30MacHOCTh 1 T
127. 3ammura OT BPEJOHOCHBIX MIPOrpaMm 1 IIp
128. [IndpoBanne. X3MmUpoBaHUE U TAPOITH 1 Ip
129. CoBpeMeHHBIE aNTOPUTMBIIIH()POBAHUS 1 IIp
130. Creranorpadus 1 ITp
131. bezonacHocts B IHTEpHETE 1 O
IToBTOpEeHue
132. Ob6o0611aro1ee NOBTOPEHUE 1
133. O6o0maroiiee MOBTOPEHUE 1
134. O6o0611aro1ee NOBTOPeHHE 1
135. O6o0maroiee MOBTOPEHUE 1
136. O06o0matroiee MOBTOPEHUE 1
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w [ ) Ko | O
n/n IIaHYy YeCKH ema ypora T8O aedaTeab HOPwt
yacoB HOCTE
Hudopmanust 1 HHPOPMANHOHHEIE 11 L‘:};’:;g;‘ggg;';’:iftp‘z-’“’Sch"
npouecchbl
1. Konunuectro undopmaryu. ®opmyna Xapriu 1 OT
2. Hudopmarus 1 BEpOSITHOCTD 1 OT
3. Iepenaya maHHBIX 1 OT
4, ITomexoycTOYMBBIE KOABI 1 Cp
5. CoxaTHe TaHHBIX 1 IIp
6. AnroputMm Xaddmana 1 ITp
7. [IporpammeI-apXuBaTOpHI 1 I1p
8. Cxatre JaHHBIX C MIOTEPSIMHU 1 T Ilp
9. Cucrembl 1 T
10. CucteMbl yrpaBieHUs 1 Hp
11. HupopmalinoHHOE 00IIECTBO 1 ITp
MO[[CJIH[)OB&HI/Ie 13 https://kpolyakov.spb.ru/school/
basebook/tests.htm
12. Mojenu 1 MoJienupoBaHue 1 OT
13. HNmuTaiinoHHOE MOJIETUPOBAHUE 1 IIp
14. Urpossie monenu 1 Cp
15. Mogenu MBIIUICHUSA 1 Ip
16. DTanbl MOJEIUPOBAHUS 1 Ip
17. MoaenupoBaHue ABUKEHHUS. 1 IIp
Juckperuzamus
18. MopenupoBaHue JBUKEHUS 1 Hp
19. Mojienu orpaHu4eHHOTO HHEOTPAHUYEHHOTO 1 IIp
pocrTa.
20. MopenupoBaHnue smuze- 1 Hp
MUHU.
21. Mojenp «XUIHUK-KEPTBAY. 1 Ip
22. OO6patHas cBs3b. Camope- 1 IIp
TYJISILHUS.
23, Metonbl MonTte-Kapio 1 Ip




24. CucTeMBbI MacCOBOTO 00CITYKUBAHUS 1 IIp
Bat aanmury i R e b o
25. Beenenue B 6a3bl JaHHBIX 1 T
26. MHuororabianuHable 0a3bIJaHHbBIX 1 T
27. PengimmonHast Moenp JTaHHBIX 1 Cp
28. Tabaurs! 1 IIp
29. 3ampockl 1 ITp
30. S3BIK CTpYKTypHpOBaHHBIX3apocoB (SQL) 1 IIp
31. @DopMHI 17151 BBOAA JaHHBIX 1 Ip
32. Kuonounsie Gpopmbl 1 I1p
33. OTuéThI 1 Ip
34, Hepensmumonnsie 6a3bI1aHHBIX 1 ITp
35. DKCHEPTHHIE CUCTEMBI 1 ITp
Cospaume sef-caifron 15 N
36. Be06-caiiThl 1 BeO-CTpaHHIIbI 1 T
37. TekcToBble BeO-CTpaHHIIBI 1 IIp
38. TekcToBbie BEO-CTpaHUIIBI 1 ITp
39, OdopmieHne BeO-CTpaHUIL 1 Ip
40. Odopmiterne BeO-cTpaHHI 1 T Ilp
41. PucyHku Ha BeO-CTpaHHUIaX 1 ITp
42. 3BYK M BU/ICO Ha BeO-CTpaHHIIaX 1 Ilp
43. Ta6nuip 1 ITp
44. Hcnons3oBanue TadInLy 1 Hp
45. bioku 1 I1p
46. brnounas BépcTka 1 IIp
47. XML u XHTML 1 ITp
48. Juaamuaeckuit HTML 1 Ip
49. SA3bik Javascript 1 IIp
50. Pasmenienune BeO-caiiToB 1 I1p
AJTOPpUTMH3ANHS ¥ MPOTPaAMMHPOBaHHE 25 L‘;;g;;g:"g:g;';ziftpn?r“/SChO
51. YTOYHEHHE TTOHSITHUS JIT0-PUTMA 1 ITp
52. Mamuna ITocta 1 Ip
53. Hopmansnsle anropupmseiMapkoBa 1 IIp
54. ANTOPUTMHUYECKHU Hepa3peIIuMbIe 3a1adl 1 ITp
55. CII03KHOCTD BBIYUCIICHUN 1 T Hp
56. JloxazaTenbCcTBO MPaBUILHOCTH NMPOrPaMM 1 ITp
57. Pemero Dparocdena 1 ITp
58. «/{muHHBICY YHCIa 1 IIp
59. CTpyKTyphI 1 ITp
60. ®daitnoBble onepanuu 1 IIp
61. CroBapu 1 ITp
62. AndaBUTHO-4aCTOTHEIICIIOBAPH 1 IIp
63. Crek, ouepeib, ACK 1
64. Crek. Boruncienue apu)-MeTHUSCKHUX 1 ITp
BBIPAXKCHHIH
65. Cko0OYHBIC BBIPOKCHUS 1 IIp
66. Ouepenu 1 Ip




67. 3anuBKa 00JaCTH 1 IIp

68. JepeBbs 1 T

69. O6xo1 nepeBa 1 IIp

70. Brrunciienne apudmeTrde-cKux BRIPaKCHUH. 1 Ip

71. XpaHeHue JBOUYHOTO Je-peBa B MaCCHUBE. 1 ITp

72. I'padst 1 T

73. 3agaqa [Tpuma-Kpyckana 1 ITp

74. Anroput™m JleHKCTpbI 1 IIp

75. Anroputm @oiina-Yoprea 1 Ip
DJIeMeHThbI TEOPUH AJTOPUTMOB 6 gffﬁzsgﬁggg;';?:;tl’rgr“/ scho

76. HUcnonw3oBanue rpad o 1 IIp

77. JrHamuyeckoe nporpaM-MupoBaHue 1 Cp

78. 3a1aud ONTUMU3ALUN 1 OT

79. KonuuectBo pemiennit 1 OT

80. KonuuecTBo perenuit 1 IIp

81. KonmuecTtBo pemenunit 1 Ilp
O0bEeKTHO-OPHEHTHPOBAHHOE 12 L‘:}lf:s/e/llj‘z’:g;';’svl;l’n‘:r“/ scho
NMPOrpaMMHPOBAHNE

82. BBenenue B 00bEKTHO- 1 CplIlp
OpPUEHTUPOBAHHOE IPOTPAMMHPOBAHHE

83. Co3nanre 00bEKTOB B IpOrpaMme 1 ITp

84. CKpBITHE BHYTPEHHETOYCTPOICTBA 1 Ilp

&5. Hepapxus kiaccos 1

86. Knaccel 10ru4ecKkux 3I1eMEHTOB 1 IIp

87. [Iporpammer ¢ rpaduueckum HHTEphEHcomM 1

88. I'padrueckuii uHTEPDEHC: OCHOBEI 1 IIp

89. Hcnonp3oBaHne KOMITOHEHTOB (BUKETOR) 1 Hp

90. BBoa maHHBIX 1 Ip

91. CoBepIIIeHCTBOBaHHE KOMIIOHEHTOB 1 Ilp

92. Mojens u npencTaBieHue 1

093, Brruncnenne apudMeTHUECKUX BRIPAXKCHHHA 1 Hp
T'paditica u anumans ? ollbaschooltestontm

94, Brox nzobpaxxennit 1

95. Koppexkuus nzobpakenuit 1 T Ilp

96. Pa6ota c obnactsamu 1 I1p

97. MHorocnoliHbIe H300paKeHUS 1 IIp

98. Kanamnst 1 IIp

99. WnnrocTpanmm a1 BeO-caToB 1 ITp

100. AHumanys 1 Ilp

101. Bekrophas rpaduka 1 Ip

102. Kpuseie 1 IIp
3D-MoeMpoOBaHKe U AHMMALHSI 10 Eff;;ﬁﬁ%‘iﬁﬁfﬁf;pb'm/s°h°°l/

103. Beenenue B 3D-MoaenupoBanue 1 IIp

104. Pa6ora ¢ o6bekTamMu 1 Ip

105. CeTouHbIe MOJCIIH 1

106. CeTouHBIC MOJICIH 1 Ip

107. MonuukaTopsl 1 ITp




108. Kpugsie 1 IIp

109. Marepuaisl ¥ TEKCTYpbI 1

110. UV-pa3séprka 1 Ip

111. Pennepunr 1 Ip

112. AHuMarus 1 Ip

113. 3k VRML 1 Ip
Pezeps 23




10.

11.

12.

13.

IIpnioxenne 1
HopmaTuBHO-npaBoBoe odecnevenmne

®denepanbHblil 3aK0H 0T 29 aexadpst 2012 r. Ne 273-03 «O6 obpazoBanuu B Poccuiickoit
denepanuny;

®enepanbhblii 3akoH OT 24 ceHTa0ps 2022 r. Ne 371-®3 «O BHeceHMM U3MEHEHUU B
denepanpublii 3akoH «O0 oOpa3oBanuu B Poccuiickoit denepanuny;

Crpareruss HauumoHanbHOM Oe3zomacHoctu Poccuiickoit deneparyu, yTBEpXKACHHAS
VYkaszom IIpesunenra Poccuiickoit @enepanuu ot 02 urosst 2021 r. Ne 400;

OCHOBBI TOCYJapCTBEHHON MOJUTHUKH 10 COXPAHEHUIO U YKPEIUIEHUIO TPaJAMLUOHHBIX
POCCHUICKHUX JTyXOBHO-HPABCTBEHHBIX IIEHHOCTEW, YTBEpXKICHHbIE YKa3zom IlpesuaeHta
Poccutiickoit ®eneparuun ot 09 HossOpst 2022 r. Ne 809;

O HanmoHanbHBIX HENsAX pa3BuTusa Poccuiickoit @eaepanuu Ha nepuon 1o 2030 rona u
Ha nepcrnektuBy a0 2036 roma», yrBepxkaeHHble Yka3oM Ilpesunenta Poccuiickoit
@enepauuu ot 07 masg 2024 r. Ne 309;

OcHOBBl  rocynapcTBeHHOM momutuku  Poccuiickoii  @Denmepanmmu B o0nactu
HUCTOPUYECKOr0 IIPOCBEILIEHHUs, YTBepxkAcHHbIe YkKazoM Ilpesunenra Poccuiickoit
®enepanun ot 08 mast 2024 1. Ne 314;

[Toctanosnenue I1paButenscTBa Poccutickoit deneparum ot 11 oxTsa6ps 2023 r. Ne 1678
«O6 ytBepxkneHuu IIpaBmy  NpUMEHEHUS  OPraHM3ALUSAMH,  OCYLIECTBISIOIIMMU
00pa30BaTEeNbHYI0  JAEATENbHOCTb, JIEKTPOHHOTO o0yueHus, JIMCTAHIIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTUH MPH peaan3aii 00pa30BaTEbHBIX IPOTrPaMM»;

@enepanbHbIi  TOCYAApCTBEHHBIM 00pa30BaTEeNbHBIA CTAaHAAPT CPEAHEro OO0IIero
o0pa3oBaHUsl, YTBEp)KACHHBIN MpuKa3oM MuHUCTepcTBa 00pa3oBaHus U HayKu Poccuiickoi
®enepauun ot 17 mas 2012 r. Ne 413;

@enepanbHas  oOpa3oBaTeNnbHas MporpaMma cpeaHero oOmiero  oOpa3oBaHus,
yTBEpKJIeHHas MprKazoM MuHucTepcTBa npocsemienus Poccuiickoit @enepanuu ot 18 mas
2023 1. Ne 371;

[Tpuxa3 MunuctepcTBa npocseiienus: Poccuiickoit @enepanuu ot 09 mas 2024 r. Ne 704
«O BHECEHUM U3MEHEHUI B HEKOTOpbIE NMPUKa3bl MUHUCTEPCTBA MpOCBeeHus Poccuiickoit
denepanuu, Kacarommuecs (eaeparbHbIX 00pa30BaTENbHBIX MPOIPAaMM HA4aIbHOTO OOIIETo
00pa3oBaHMsl, OCHOBHOT'O 00IIIEro 00pa3oBaHMs U CPEIHEro 00IIero 00pa3oBaHus»;

IIpuka3 Mununcrepcrsa npocsemienus: Poccuiickoit @enepaunn ot 18 mrons 2024 r. Ne
499 «O06 yTBepkaeHUU (peaepanbHOro NepedHs JIEKTPOHHBIX 00pa30BaTeIbHBIX PECYPCOB,
JONYHUIEHHBIX K HCHOJb30BAHUIO MpPHU peATU3alMM HMEIOIIHUX TOCYAapCTBEHHYIO
aKKpeIUTaIui0 00pa3oBaTeIbHBIX MPOTPAMM Ha4daJbHOTO OOIEro, OCHOBHOTO OOIIIETo,
CpemHero o0Imero oopa3oBaHMs»;

[Ipuka3z MunucrepctBa npocsemenuss Poccuiickoit @enepanun ot 22 mapra 2021 r. Ne
115 «O mopsake opraHW3allud M OCYLIECTBICHHS OOpa30BaTENbHOW JEATENBHOCTH I10
OCHOBHBIM 00111€00pa30BaTeNbHBIM IpOrpaMMaM — 00pa30BaTENbHBIM IPOTpaMMaM
HAYaJbHOTO 00IIIEro, OCHOBHOTO OOIIIEr0 U CPEeTHETO 00IIero 00pa3oBaHuUs»;

[Tpuka3 MunucrtepcTBa npocsenieaus Poccuiickoit @enepannu ot 05 HosOpst 2024 1. Ne
769 «O6 yTBepxkaeHHH (enepanbHOrO TMEpevyHs  YYCOHHMKOB, JOMYIIEHHBIX K



14.

15.

16.

17.

18.

19.

UCIMOJIb30BAHUIO TIPU  pealnu3alliil  UMEIONIMX  TOCYJapCTBEHHYIO  aKKPEIUTAIUIO
00pa3oBaTeNbHBIX MPOTPaMM HAaYaJIbHOTO OOIIEro, OCHOBHOI'O OOIIEro, cpeiHero oOIiero
00pa3oBaHMsl OPTraHU3ALUSAMH, OCYLIECTBISIONIMMU OO0pa30BaTEIbHYIO JESTEIbHOCTh U
YCTaHOBJICHHSI PEACTHLHOTO CPOKA MCIIOTH30BAHMS HCKIIFOUEHHBIX YYCOHUKOBY;

[Tpuka3z MunuctepcrBa mpocsemenns: Poccutickoit @enepanun ot 06 HosOps 2024 . Ne
779 «O0 yTBEpKIEHUM TEPEUHS JTOKYMEHTOB, TOJIOTOBKAa KOTOPBIX OCYIIECTBIISETCS
MeJarOTHYCCKUMHA  PAOOTHUKAMH TIPH  pealM3alldd OCHOBHBIX 0011€00pa30BaTeIbHBIX
nmporpamm, o0pa3oBaTeIbHBIX MPOTPAMM CPEAHETO TPO(PECCHOHATIEHOTO 00pa30BaHUs Y,

ITpuka3 MunucrepcTBa npocsenieaus Poccuiickoit @enepannu ot 28 HosOpst 2024 1. Ne
838 «O0 yTBepXKACHUU TeEpeuHsi CPEJCTB OOy4eHUS M BOCHUTAHHUS, COOTBETCTBYIOLIMX
COBPEMEHHBIM YCIOBUSAM o0y4eHus, HE00XO0TUMBIX npu OCHAIIICHUH
00111e00pa30BaTENbHBIX OPTaHU3AIMH B IEJSAX pear3alii MEPONPUITHI rocy1apcTBEeHHON
nporpammbl  Poccuiickoit  ®denepanuu  «Pa3zBuTue oOpa3oBaHUs», HANpPaBICHHBIX Ha
CONCUCTBHE CcO3/MaHMI0 (co3maHue) B cyObekTax Poccuiickoit @Dexepannu HOBBIX
(TOTIOTHUTENIBHBIX) MECT B 00IIe00pa3oBaTebHBIX OPraHU3aIUsAX, MOJEPHU3AIUIO
MH(PPACTPYKTYpHI 001Ier0 00pa3oBaHMs, MKOJBHBIX CUCTEM O0Opa30BaHUs, KPUTEPHEB €TO
dbopmupoBanust u TpeOOBaHUN K (QYHKIIMOHATLHOMY OCHAIIECHHUIO 00IIe00pa3oBaTeIbHBIX
OpraHu3aLun»;

Canurapusie npasuia CIT 2.4.3648-20 «CaHuTapHO-31TUAEMUOIOTHYECKUE TPEOOBAHUS
K OpraHu3aIusM BOCIHUTAHUS M OOYYCHHS, OTIbIXa M O3JOPOBIICHUS AETEH M MOJOJICKH,
YTB. TOCTAaHOBJICHHMEM [JIaBHOTO TrOCyAapCTBEHHOTO CaHUTApHOro Bpaya Poccuiickoi
Oenepanun ot 28 ceHTAOps 2020 1. No 28;

Canutapubie nipaBwia 1 HopMbl CanlluH 1.2.3685-21 «'uruennyeckue HOPMaTUBBI U
TpeOoBaHUsI K O0eCredeHUI0 Oe30MacHOCTH W/Uiu OE3BPEIHOCTH I YesoBeKa (haKkTOpOB
cpelbl OOUTaHUS», YTB. MOCTAHOBJICHHEM | JTaBHOTO TOCYIapCTBEHHOI'O CAHUTAPHOTO Bpaya
Poccuiickoit ®enepannu ot 28 sHBaps 2021 r. Ne 2 (B pepakuuu nmoctaHoBiaeHUs [ maBHOTo
rOCyIapCTBEHHOT'0 caHUTapHOTO Bpada Poccuiickoit @eneparuu ot 30 mexkadbps 2022 r. Ne
24);

[Mucemo I'BY IO «YensOuMHCKHMIA MHCTUTYT pa3BUTHs oOpa3oBaHus» OT 29 ampens
2025 1. No 1468 «O HampaBieHWH METOJUYECKUX KOMMEHTapueB 00 H3MEHCHHSIX B
OCHOBHBIE 0011I€00pa30BaTEIbHbBIC MPOrPaMMbl HaYaIBLHOTO OOIIEro, OCHOBHOTO OOIIEro H
CpemHero o0miero oopa3oBaHus»;

[Mucemo I'BY JI1O «YUensOuHCKMU UHCTUTYT pa3BUTHS 00pa3oBaHuss» oT 23.06.2025 Ne
5780 «O06 o0coOeHHOCTSX peanu3aliil OCHOBHOHM 0011e00pa30BaTeNbHON MPOrpaMMbl
cpenHero o6mero oOpa3oBanus B coorBeTcTBUU ¢ PI'OC u DOII cpemnero obmiero
obpazoBanus B 2025/2026 yueGHOM roay».



Ipuioxenue 2

Y4eOHO-MeTOoAUYEeCKHI KOMILIEKC NpeAMeTHOH o01acTu «MaTtemaTuka U MHGOPMAaTHKA)»
Ha 2025/2026 yueOHbIii 101

Kuaace

YyeOHuk

MeTtoanuyeckoe U JUIAKTHYECKOE o0ecreueHue

10

Nudopmaruka: 10-i kmacc: 6a30BbIi
U yri1yOJeHHbIH YPOBHU: y4eOHUK : B
2 vactax / K.IO. Ilomsxos, E.A.
Epemun. — 4-e usa. crep. — Mocksa:
IIpocsemenue, 2022.

Cairt K.1O. ITonsgkosa
https://kpolyakov.spb.ru/school/basebook.htm

[Monsxos K. 1O. , Epemun E. A. NadopmaTuka.
3amaunuk. 10-11 xmaccel. ba3oBelil 1 yriryOineHHBIH
ypoBHH. B 2 yacTsx.

11

Nudopmaruka: 11-i kmacc: 6a30BbIi
U yri1yOJeHHBIM YPOBHU: y4eOHUK : B
2 vactax / KIO. Ilomsxos, E.A.
Epemun. — 4-e usa. crep. — Mocksa:
IIpocsemenue, 2022.

Cairt K.IO. ITonsgkosa
https://kpolyakov.spb.ru/school/basebook.htm

[Monsxos K. 1O. , Epemun E. A. NadopmaTuka.
3amaunuk. 10-11 xmaccel. ba3oBerit 1 yriryOneHHBIH
ypoBHH. B 2 yacTsx.

VY4eOHO-MeTOIMYECKH KOMILIEKC M0 MHPOPMATUKE TOJHOCTbIO COOTBETCTBYET TPEOOBAHUAM

®denepanibHOTO ['OCYIapCTBEHHOTO CTaHAApTa, BXOAWT B (eACpaIbHBIN MEPEYCHb YUYCOHHUKOB H
yaeOHBIX TTocobuii Ha 2025/2026 yaeOHbIN To1 1 00eCTIeYnBaCT pealn3aliuio padodei mporpaMMel.




XapaKkTepUCTHKA OLEHOYHBIX MATEPHAJIOB

[InanvpoBaHue KOHTPOJISA U OLIEHKH 3HAHUM ydaluxcs

IIpnioxenne 3

®DopMbI KOHTPOIS 10 xnacc 11 xnacc

1 momyronue 2 monyroaue 1 momyronue 2 mosyroaue
KontpomnbHbie paboThI 3 4 2 1
[pakTryeckue paboThI 33 48 44 38

B xone usyuenus kypca wHpopmaTuku 10, 11 KiIaccoB mpemrycMOTpPeH TEMATHUYECKUU H

HUTOTOBBIH KOHTpPOJIb B (bopMe TCMATUYCCKUX TCCTOB, CAMOCTOATCIBHBIX, IPOBCPOYHLIX U

KOHTPOJIbHBIX paloT.

HcTounuku OLICHOYHBIX MaTE€pHAJIOB

Ne i/t | HasBauue ABTOp BrixonHble JaHHBIE
1. | Uudopmaruka: 10-11-e [Tonsaxos K. 10. , Epemun | M.: IIpocsenienue,
KJIacChl: 0a30BEIN U E. A. 2023.
yIIyOJICHHBIN YPOBHU:
3aJa4YHUK: B 2 4aCTIX
2. | Cawr K. Nonskosa Nonskos K. O https://kpolyakov.spb.ru/
school/basebook.htm

[IpencraBnenHbie B paboueil mporpaMme OIEHOYHbIE MaTepUaIbl COOTBETCTBYIOT TPEOOBAHUSAM

®OI'OC u BXOAAT B MEPEYCHb OpPraHU3aIMi, OCYIIECTBISIOMIUX BBIMTYCK YYE€OHBIX IMOCOOHH,

KOTOpBIE JOIMYCKAIOTCS K HCIOJNB30BAHUIO MPH peal3allud HporpamMmbl 1o UHGOpMaTHKE

cpemHero odmiero oopa3oBaHus.




IIpuioxenue 4

Peasnm3anus padoyeil nporpaMmbl Y4eOHOT0 npeaMeTa JAJisi 00y4aouux ¢
OrpaHMYEeHHBIMHU BO3MOKHOCTSIMU 3/10POBbSI

Peanuzanuss paGoueilt mnporpammbl s OOydYalOIIUXCS C  OTPaHUYEHHBIMH
BO3MOXKHOCTSIMU 3JJOPOBBSI COOTBETCTBYET COJIEPIKaHUIO pabodell mporpaMmbl o HHPOPMATHKE
C y4eToM TpeOOBaHHI K IJIAHUPYEMBIM pe3yibTaTaM OCBOCHHS yueOHoro mpeamera. [Ipu atom
CKOPPEKTUPOBAHBI OIICHOYHBIC MAaTEPHAIIBI B YaCTH 00beMa 3aJJaHUM ISl BBIMIOJTHEHUS M BPEMS
BeimosiHeHHs. [Ipu mombope comepskanus 3aHATHNA 1o WHpopmaTuke mist ydamuxcs ¢ OB3
YUUTHIBAIOTCS, C OJHOW CTOPOHBI, MNPHUHIMI JOCTYMHOCTH, a C JPYrodl CTOPOHBI, HE
JOTIYCKalOTCA H3JIMIIHEro yrpouieHus: matepuana. Coaep:kaHue CTaHOBUTCS 3((EKTHUBHBIM
CPEICTBOM aKTHUBHM3AIMK y4eOHOW MEATEIHbHOCTH B TOM Cllydae, €ClIM OHO COOTBETCTBYET
NCUXUYECKUM, UHTEIJUIEKTYaIbHBIM BO3MOKHOCTSIM JIETeH ¥ UX MOTPEOHOCTSIM.

B xome oOydeHus wHPOPMATHKU TPUMEHEHUE CPEICTB AKTHUBU3AIHMHU Y4eOHOM
NESATENIbHOCTH  SABIIETCS HEOOXOAMMBIM  YCIOBHEM YCIEIIHOCTH Ipolecca OO0ydeHHUs
mKoIbHUKOB ¢ OB3.

IIpu pabore ¢ oOydyalOmMMHUCA C OTPAaHUYCHHBIMU BO3MOKHOCTSIMH 3/10POBbSI
COOIOArOTCS OOIIKEe TPUHIIUIIBI U TTPaBUIIA:

1). MHIWBHUIYaTBHBIN MOAXO0 K K&KIOMY YUCHHKY;

2). TOpenoTBpalleHHWE HACTYIUICHUSI  YTOMJIGHHMS, HCIOJB3YyS JJii  3TOrO
pazHooOpa3Hble cpeAcTBa (UepeloBaHME YMCTBEHHOW M MPAKTUYECKOM JesITeNbHOCTH,
MPETNOAHECEHNE MaTepuaia HeOOIbIIUMHU J03aMHU, HCIIOIh30BAHUE HHTEPECHOTO M KPACOYHOTO
JTUAAKTHYECKOr0 MaTepuaia U CpeCTB HArJIsAHOCTH ),

3). UCHOJIb30BaHHWE METOJIOB, AKTUBU3UPYIONIMX IMO3HABATEIbHYIO JEATEIbHOCTh
yyalxcs, pa3BUBAIOIIUX UX YCTHYIO U MHCbMEHHYIO peub U (POPMHUPYIOHMIMX HEOOXOAMMbIE
yueOHbIe HAaBBIKH;

4). TIposIBIICHUE TEeIarornyeckoro Takta. [locTossHHOE ToompeHue 3a Majeuinme
yCIIeXH, CBOEBPEMEHHASI M TAKTUYECKasl MOMOIIb KAKIOMY PeOEHKY, pa3BUTHE B HEM BEpHI B
COOCTBEHHBIE CHJIBI M BO3MOYKHOCTH.

Db dexTUBHBIME TTpHEMaMH BO3JIEHCTBUS HA SMOIMOHAIBHYIO U TO3HABATEIbHYIO
cdepy AeTelt ¢ OTKIIOHEHUSIMH B Pa3BUTUU SBJISIOTCS:

- UTPOBBIC CUTYAIUU;

- JUJAaKTHYECKHE UIPBl, KOTOpbIE CBSI3aHbl C TIOMCKOM BHUJOBBIX U POJOBBIX
MPU3HAKOB MIPEIMETOB;

- UTPOBbIE TPEHUHTH, CIIOCOOCTBYIOIINE PA3BUTHIO YMEHHSI O0IATHCS C IPYTUMU;

- TMICUXOTMMHACTUKAa M peJakcalusi, MO3BOJISIIONIME CHSATh MBIIICUHbIE CHA3Mbl U
3KUMBI, 0COOEHHO B 00JIACTH JIMIIA U KUCTEH PYK.



Ipunoxenue S

Peaqm3anus HAMOHAJIBHBIX, PETHOHAJIBHBIX H 3THOKYJIbBTYPHBIX 0COOCHHOCTEH NpH

U3yYyeHHH HHPOPMATHKHU

IIpy npoeKTUPOBAHMU OCHOBHBIX 00pPa30BaATEJbLHbIX NMPOrpPamMM CpeJAHero o001ero
0o0pa3oBaHusl YYUTHIBAIOTCH HALIMOHAIBHBIE, PETHOHAJIBLHBIE U ATHOKYJIBTYPHBIE OCOOCHHOCTH.

HopMaTUBHBIMM OCHOBaHUSMU Yy4eTa TaKUX OCOOCHHOCTEH B COAEpKaHHUH OCHOBHBIX
oOpasoBarenbHBIX MporpamMm sBIsiIOTCS DenepanpHbiii 3ak0oH «O06 oOpa3zoBanun B Poccuiickoit
Oenepannn» u (eaepanbHble TOCYIaPCTBEHHBIE 00pa30BaTeIbHbIC CTAHIAPTHI CPEAHETO OOIIEro
obpazoBanus. B coorBerctBusiMu ¢ TpeboBanusimu PI'OC B oOpa3oBaTenbHBIE MPOrPAMMBbI
BKJIFOUEHBI BOIPOCHI, CBS3aHHBIE C yYETOM HAIIMOHAIBHBIX, PETMOHAIBHBIX WU JTHOKYJIBTYPHBIX
0COOEHHOCTEH.

B cootBerctBum ¢ Ilpukazom MunmcTepcTBa M 00pa3oBaHUs W Haykd YenssOMHCKON
obmactu ot 30.05. 2014 Ne01/1839 «O BHeceHMM W3MEHEHHH B 00JIACTHON Oa3MCHBIN y4EOHBIN
IJIaH s 00pa30BaTENbHBIX OpraHu3anuii  YemsOMHCKONW 00J1aCTH, PEeaTM3yIOIMUX MPOTrPaMMBI
OCHOBHOTO 0OIIero M CpeaHero oOmero ooOpa3oBaHus» Npu peanuszauuu  DenepaabHOro
rOCyIapCTBEHHOT'O0 00pa30BaTeIbHOTO CTAHAAPTA JJIS U3YUYCHUS HAIIMOHAIBHBIX, PErHOHABHBIX U
STHOKYJIBTYPHBIX OCOOEHHOCTEH B NpenMeTHOe cojepxaHue ¢ BbiaeneHuem 10-15% ydeOHoro
BPEMEHH OT O0IIEero KOJMYECTBa YaCOB MHBAPHAHTHOMN YacTH.

BxitoueHne — HAallMOHAIBHBIX, PETHOHAIBHBIX W 3THOKYJIBTYPHBIX  OCOOEHHOCTEMH
coJiep>kaHusi oOpa3oBaHMs oboramaer oOpa3oBaTelbHbIE IIEIM U BBICTYMAET Ba)KHBIM CPEICTBOM
BOCIIUTaHHUSI W OOYYEHMs, MCTOYHHUKOM pACHpPOCTPAHEHHUS O JKU3HM PETHOHA U BCEU CTpaHBI.
VYyamuecss Moay4yaloT peajbHyI0 BO3MOXKHOCTh NMPUMEHEHHs MOJTYYEHHBIX 3HAHUM U yMEHHM Ha
MpakTuKe. Peanu3anus HaMOHATBHO-PETHOHATBLHOTO COMEPKaHUsS 00pa30BaHUS OCYIIECTBISICTCS
BKJIFOUEHHUEM PETHOHAILHOTO MaTepuana B COJEp:KaHHWE COOTBETCTBYIOIIHMX TeM ypokoB. OTbop
HAI[MOHATILHO-PETUOHAIILHOTO COJICpXKAHUS M3y4aeMBbIX BOIPOCOB MPOU3BEIEH B COOTBETCTBHUH C
pexkomennauusimu - YUTIIIKPO u METOAUYECKUMU PEKOMEHAALMAMUA I10 UCIOJIb30BaAHUIO
HAIMOHAJILHO-PETHOHAJIBHOTO COJIEPKaHUsI OCHOBHOTO 00pa30BaHusI.

Nzyuenne HPDO Ha ypokax nHoOpMaTHKH MPETyCMOTPEHO 0a3UCHBIM YUEOHBIM IJIaHOM. B

Ka)KJ0W Mapajuiesy Ha 3TOT Bonmpoc oTBoAuTcs He MeHee 10% yueOHOro BpeMeHHU B TO/I.

Peasmm3anus HAMOHAJIBHBIX, PETHOHAJIBHBIX U ITHOKYJIBTYPHBIX 0COOCHHOCTEH

HopmatuBHbIMU OCHOBAaHMSIMU  yde€Ta  HANUOHAJIBLHBIX, PEerHoOHANBHBIX M
3THOKYJBTYPHBIX 0COO€HHOCTE B coaepkaHuu pabodeil mporpamMmsbl sSBIstOTCS DenepaabHbIin
3akoH «O0 oOpazoBanuu B Poccuiickoit denepannm.

VYuer HallMOHAJIbHBIX, PErHOHAIBHBIX H ITHOKYJIBTYPHBIX 0COOEHHOCTEH 00ecneuHBaeT peaTn3anuio

CJCeAYIOIUX neJsiei:



- JIOCTHXEHHE CcHucTeMHOro »3¢ddexkra B obecredeHUH OOMIEKYIbTYpPHOTO, JIHYHOCTHOTO U
MI03HABATEIBHOTO Pa3BUTHsI OOYYAIOIIMXCS 3@ CYET UCIOJIB30BAHUS IEIarOrMYecKoro MoTeHIHaza
HaIMOHAJIbHBIX, PETHOHAIBHBIX M THOKYJIbTYPHBIX 0COOEHHOCTEH cozepkaHus 00pa3oBaHus,

- COXpaHEHHE U pa3BUTHE KYyJIbTYPHOTO  pa3HOOOpa3uss M A3BIKOBOIO  Hacienus
MHOTOHallMOHAJIbHOTO Taponaa Poccuiickoit denepanniv, OBIAJICHUE AYXOBHBIMH ILIEHHOCTSMH U
KYJIbTYpO! MHOTOHALlMOHAIBHOIO Hapoaa Poccuu.

B coorBerctBun ¢ Ilpukazom MuHucTepcTBa M 00pa3oBaHMs M HayKu YensOMHCKON
obmactu ot 30.05. 2014 Ne01/1839 «O BHeceHMM M3MEHEHUH B 00JIACTHON Oa3MCHBIN y4eOHBIN
IUTaH 711 00pa3oBaTeNbHBIX OpraHu3anuii  YensiOMHCKONW 00NacTH, peanu3yIoUMX MPOTrPaMMBbI
OCHOBHOTO OOIIer0 H cpeaHero oodmero oOpa3oBaHus» mnpu peanusamuu  DenepaibHOTO
KOMIIOHEHTa TOCYJapCTBEHHOI'O 00pa3oBaTENbHOIO CTaHAApTa MAJIs W3YyYeHHUs HallMOHAIbHBIX,
PETHOHANIBHBIX U 3THOKYJIBTYPHBIX OCOOEHHOCTEW B MpeAMETHOE cojiep:kanue BbiaeneHo 10-15%
y4eOHOr0 BpeMEHH OT OOIIEro KOJIMYECTBA YaCOB NHBAPUAHTHOM YacCTH.

Bapuantel comepxanuss HPDO: ¢parmentapHoe BKIIOYEHHE MaTEpUAIIOB B YPOK B BHJE
COOOIICHNH, KOMITJIEKCHBIX W MHTETPUPOBAHHBIX CUTYAI[MOHHBIX M IMPAKTHKO-OPHEHTUPOBAHHBIX
3a/1a4, pacyeTHBbIX 3aJad C 3KOJOrO-IIPOU3BOJCTBEHHON HANpaBIEHHOCTBIO, IMPOEKTHI, YPOKH-
JOUCIYTBI, YPOKH- UCCIIE0OBAHUS.

[IpenmerHble pe3ynbTaTbl OCBOEHUs YydeOHoro mnpeamera «MH(opmaruka», oTpaxarolue
HPSO:
- OBJIQJICHUWE MPOCTEHIIMMHU CIOCOOAMHU  MNPEACTaBIEHUS M CTATUCTHYECKUX  JAHHBIX;
(bopMHpOBaHHE TNPEACTABIEHUH O CTATUCTUYECKMX 3aKOHOMEPHOCTSX B PEAJIbHOM MHUPE U O
Pa3NIUYHBIX CIIOCO0AaX MX M3YYEHHs], O MPOCTEHIINX BEPOSTHOCTHBIX MOJENSX; pa3BUTHE yMEHHM
M3BIIEKaTh WH(POPMALINIO, TPEICTABICHHYIO B Ta0IMIAX, HA AUarpaMMax, rpadukax, OMUCHIBaTh U
aHAJIM3UPOBAaTh MACCHUBBl UHCJIOBBIX JAHHBIX C IIOMOINBIO MNOAXOJALIMX CTATUCTHYECKHUX
XapaKTEPUCTHK, HCIIOJIB30BATh NTOHMMAHUE BEPOSTHOCTHBIX CBOMCTB OKPYXXAIOUIMX SIBJICHUM ITPH
MPUHATUU PEUICHUI;
- OBJIAJICHUEC OCHOBHBIMHU HAaBBIKAMHU IIOJIYYCHMs, NIPUMEHEHHs, MHTEPIPETAUUN U IPE3CHTALNU
uHGOpMaLlUU TPEIMETHOTO COJEpP)KaHMs, HCIONb30BAHUSA 3HAHUM B IOBCEJHEBHOM XHU3HHU HU
M3YUYEHHS IPYTUX MPEIMETOB, (OPMUPOBAHUE MPEICTABICHUA O PEaJbHOM CEKTOPE SKOHOMHKH U
pbiHKe Tpyaa YensOunckoit obnactu;
- pa3BUTHE YMEHMH NPUMEHSATh MU3YyUEHHBIE NOHATHUS, PE3YNbTAaThl, METOABI JJIS PELIEHUS 3ajad
IIPAKTUYECKOIO0 XapakTepa M 3aJad U3 CMEXKHBIX JWCHUIIMH C HCIOJIb30BAaHUEM IIPU
HE00XOAMMOCTH CIIPAaBOYHBIX MaTEpHAIOB, KOMIIbIOTEPA, OJIb30BAThCS OLIEHKON U MPUKUIKON IIpU
MPAKTUYECKUX PACUETAX;
- Pa3BUTHE AITOPUTMHUYECKOTO MBIIIJIEHHUS, HEOOXOJUMOTO Ui MPOo(eCCHOHANBHOM AEATENbHOCTH
B COBPEMEHHOM OOILECTBE; pa3BUTUE YMEHHMH COCTABUTh U 3alMCaTh AJITOPUTM Uil KOHKPETHOTO
UCTIONHUTENSA; (OPMHUPOBAHWE 3HAHUKW 00 AJITOPUTMUYECKHX KOHCTPYKIMSAX, JIOTHYECKUX
3HAUEHUSAX U OIepalusaxX; 3HAKOMCTBO C OJHMM W3 A3BIKOB IPOIrPAMMHUPOBAHMSI U OCHOBHBIMH

AITOPUTMUYECKUMHU CTPYKTYPaMU - JIMHEMHOW, YCIIOBHON U LIUKJIMYECKOU;



- (¢opMHupoBaHUE yMEHUH (hopMaIN3aLUU U CTPYKTYpPUPOBAaHUS MH(POpPMALUU, YMEHUS BHIOMPATh
CIIoco0 TPECTaBIEHUs JAaHHBIX B COOTBETCTBHM C ITOCTaBICHHOM 3a1adeil - TaOIHUIIBI, CXEMBI,
rpaduKy, qUarpaMMBbl, ¢ UCIOJIB30BAHUEM COOTBETCTBYIOMIMX HMPOTPAMMHBIX CPEICTB 00pabOTKH
TaHHBIX;

- (hopMHpPOBaHKE HABBIKOB M YMEHHH 0€301acCHOTO M IIeJIeCO00pa3HOro MOBEACHUS MPU padboTe C
KOMIIBIOTEPHBIMHU TporpamMmmamMu U B MHTepHeTe, yMeHHs cOOII0aTh HOPMbI MH(OPMAIIMOHHON

9TUKHU U IIpaBa.

HanuonanbHble, permoHajibHble U 3THOKYJIbTYPHbIE 0COOEHHOCTH peaju3yloTcs B ¢gopme:

Ne | No Tema ypoka o KTII Conep:xanue matepuaia HPIO

7| ypoxa

II
10 kaace

I |11 OreHka KonuyecTBa HHPOPMAILTUU YensiOunckas o6sacTs B nugpax

2 119 Koauposanue rpapuieckoit I'opon YenssOMHCK B SHIIUKIIONEUSIX U
nHhopManuu CIIPaBOYHMKAX.

3 120 KonupoBanue 3BykoBoii u O3épa UensOuHCKOi 00acTu
BUJICOMH(POPMALIUU

4 |52 KonnextuBHas pabora Haj IIpupoaHble mamMATHUKY Y pasna
JOKYMEHTaMU

5 1124 CraTuctuueckue pacyeThbl JlnHamMuKa 4MCIIEHHOCTH HACEJICHUS

Yena0MHCKOI o0nacTu

11 kaace

I |2 Cucremsl Mertautyprudeckoe mpou3BOACTBO Kak
cUCTeMaA.

2 |26 MsoroTabauuHble 6a3bl JaHHBIX IIpombinennsie npeanpuatus KOxxnoro
VYpana

3 136 Be6-caiiTsl 1 BeO-cTpaHUIIBI [Touck nHpopMauu 0 CHOPTUBHBIX
koMmIuiekcax FOxxHoro Ypana n
CTIIOPTUBHBIX MEPOIIPHUATUAX
MEXIYHApOAHOIO YPOBHS, MPOBEAEHHBIX
Ha I0KHOM Ypare.

4 140 Odopmienne BeO-cTpaHuUIl Penkue sxuBotHBIC KOXHOTO Ypana,
3aMoBEJHUKHU, IPUPOTHBIE TAMATHUKU.

5 | 101 Bekropnas rpaduka 3arpsi3HEHUE OKPYXKAIOIIEH Cpeabl

npennpusTusamMu YensOuHckoit obmactu




I/ICIIO.HL?-yeMbIe H PEKOMEHAYEMbIC MCTOYHUKH [Jd peajqu3ali HaluOHAJIbHBIX,

PErHOHAJBHBIX M 3THOKYJbTYPHBIX OCOOEHHOCTEIi:

Bonpocam peanuzanyy HalUMOHANBHBIX, PETHMOHAIBHBIX M 3THOKYIBTYPHBIX OCOOEHHOCTEM
YenssOMHCKOM 00JIaCTH MOCBSAIICHBI CIICTYIOIINE MyOuKauu u IHTepHeT- pecypchl:

1. Kanenmaps 3HaMEHATENBHBIX U TAMSATHBIX JaT: YensiOuHcKast 00J1acTh: [€KeroJHuK |
/MOYHb

2. JluHamKKa YHUCICHHOCTH HACEJICHHS TOPOACKUX OKPYTOB U MYHHUIIMIIAJIBLHBIX pailOHOB
YensObunckoit odmactu: crat. ¢0. / denep. ciryx0da roc. CTaTUCTHKHU, TeppuTop. oprax
®denep. cmyx0bI roc. cratucTuku 1o Yenst6. 061.; penkoi.: FO. A. laperckux (mpen.) [u
ap.]. - Yenssibunck, 2007. - 52 c.

3. Odunmanbublii caiit @enepanabHOI ciy)Obl rOCy1apcTBEHHON CTaTUCTHKH. Pa3en -
odunmansHas CTaTUCTUKA. - PexxuM gocTymna:
http://chelstat.gks.ru/wps/wcem/connecl/rosstat ts/chelstat/ru/statistics/

4. VYpanbckas uctopuueckas sHIpKIonenus / ri. pea. B. B. Anekcees. - Exatepun0ypr, 2000.
- 640 c.

5. UYensOunckas obmacte: sHIMKIONEus: B 7 T. / peakon.: K. Y. boukapes (r1. pexn.) [u ap.]. -
Yenaounck : Kamennsnii nosic, 2008.

6. UYensbOunck: sunmkioneans / coct. B. C. boxe, 15. A. Uepno3emiies. -UensOnHCK:
Kamennsnii nosic, 2001. - 1119 c.

7. AxTuBHBIN oTBIX Ha Ypane. O3epa YenssOunckoi obnactu. - Pexum gocryna:
http://vvildural.ru/clielyabinskie-ozera

8. VYpanl'EO I'EO-nopran FOxHoypans. - Pexum nocryna:
http://vvvvvv.uralgeo.net/relef ch.htm s

9. MzparenbctBo AOpuc. YueOHbie nznanus cepun «llo3Hait cBoit kpaii». - Pexum gocryna:
http://abris-map.ru/test/?page 1d=52

10. JlenoBoii anHanuTuyeckuil xypHai «buznecmen». - Pexum nocrymna:
http://vvvvvv.businessman.su/

11. MunuctepcTBo 3koa0run YenssOuHckon obnactu . - Pexxum nocryna:
http://minecol74.ru/media/

12. TIpombiennbie npennpusatus YenssoOnnckoit odnactu. - Pexum gocryna:
http://ibprom.ru/clielyabinskaya oblast

13. Onnaiin-rasera (karamor onnaitH-CMMU YensOunckoit o6mactu). - Pexxum nocrtyma:
http://vvvvvv.onlinegazeta.info/chelyabinsk/chelyabinsk.htm

14. Caiitr UnTepecusie axtol 0 YensOunckoit obnactu. - Pexxum nocryna: https://ru-
ru.facebook.com/fakty7

15. CoopHuk unTepecHbIX (pakToB 0 UensOuHckoit obmactu. - Pexxum mocryna:
http://neofakty74.livejournal.conm/.
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Peanu3zanus BoCHUTATEJILHOI0 NOTEeHIMAJIA YueOHOT0 npeamera «AndopmaTuka) Ha ypoBHe
cpeaHero o01ero 00pa3zoBaHus

BocnuratensHbiil moTeHnuan npeamera «MupopmaTukay peanusyercs 4epes:

e (¢opmHupoBaHHE TMpEACTaBICHHE 00 YCTpoiicTBe Mupa, (opMuUpOBaHHE OCHOBHBIX
(byHIaMEHTaIbHBIX (U3NYECKUX 3aKOHOB, YMEHHE UX aHAJIU3UPOBATh, HHTEPIPETHUPOBATH,
MPUMEHSTh, YMETh IPOTHO3UPOBATH PA3BUTHE CUTYALlMH U HAXOJUTh ITyTH PEIICHHUS;

e peaTu3aluio HCTOPUYECKOTO oJIX0/a, KOTOPBIH MO3BOJISIET PacKpbITh
cojepkaHue HHOOPMATHUKH, KaK COCTAaBHOM YacTh MHUPOBO# 00IIeUeIOBEYECKON KYIbTYpHI,
a TaKKe MOKa3aTh yYaluMcsl 00IIHe 3aKOHOMEPHOCTH U TPUHIIUITEI HAYYHOTO TIO3HAHWS;

e DACKpBHITHE YEJIOBEUECKOro cMbicia Hayku o I[lpuponme, Tak kak ucrtopusm GoOpMUPYET
HAayYHOE MHPOBO33pPEHHE, Pa3BUBAET HWHTEpEC K HayKe, ClIOCOOCTBYET IOBBILICHUIO
KauecTBa 3HAHWW, IMOMOTaeT HPABCTBEHHO BOCIHUTHIBATH YYAIIUXCS, COBEPIIICHCTBYET
METOJIMKY MpernoiaBaHusi UH(POPMATUKH;

e 000CHOBaHHWE HAy4yHOTO, (UIOCOPCKOr0 W METOIOJOTHUYECKOTO 3HAUEHUS Yy4eOHOTO
MaTepuasa U BBISIBIEHUE €ro BaXXHOCTU; PACKPBITHE IEHHOCTHBIX aCIEKTOB MH(GOPMATUKU
KaK HayKd; aHaju3 IIEHHOCTH CaMOM KH3HU U TpoOJieMbl camopealu3aluH JUYHOCTU
YelloBeKa Ha TpUMEpax TBOPYECTBA BBINAIOIIMXCS YUEHBIX — HHPOPMATHKOB, a
CIIEIOBATENIbHO  BOCIHUTAHHME MAaTPHOTU3MA, TIPEXKAE BCErO, CBA3aHO C BOCIHUTAHUEM
OnaroapHoO# MaMsTH K TepONIeCKOMY MPOIIJIOMY HAIllero Hapoa,

e (dopMHUpOBaHHE COBPEMEHHBIX HAyYHBIX B3I[JIAJOB HA OSKOJIOTHYECKHE TPOOIEMBI,
MOHMMAHUE WX 3HAYMMOCTH B YCIOBHUSX CTPEMHUTEIILHO Pa3BUBAIOIIETOCS B MUPE HAYYHO-
TEXHUUYECKOIr0 Mporpecca, MOKa3blBaTh HAay4YHO OOOCHOBAHHbBIE CIIOCOOBI YMEHbILECHUS
BPEJHOTO BO3JICHCTBUS XO3SHUCTBEHHOW NEATEIHHOCTH YeNIOBEKa Ha MPUPOAY, 3HAKOMCTBO
yYaluXxcsi C COBPEMEHHBIMM METOJaMU H3yYeHHUST M OXpaHbl MPHUPOAbI, 0000IIKTH
MOJIy4YE€HHBIEC Ha APYTUX YPOKAX 3HAHUS;

e pCIIEHHUE 3a/la4y, UHTEPECHBIX MO COACPKAHHUIO, OOTAThIX HACSIMH, UMEIOIINX HECKOJIbKO
CHocO0O0B pellieHus, KOTOPBIC BBITIONHSAIOT HAa YPOKaxX ydyalluecs, B TOM YHCIIE U PEUICHHE
3alad C DKOJOTUYECKUM COJIEp’KaHHUEM, KOTOpbIe Y YYaIIMXCS BBI3BIBAIOT OOJNBIION
MHTEpEC;

e TMpHUBJICYCHHE BHUMaHHUS OOydalolUMXCsl K IIEHHOCTHOMY acleKTy M3y4aeMbIX Ha YpOKax
SIBJICHUH, OPraHW3aldi0 WX pabOThl C TOJy4aeMOW Ha YpOKE COLHMAIBbHO 3HAYUMOU
nH(popManuel — MHUIIMUPOBAHUE €€ OOCYKIEHUS, BBICKA3bIBaHUsI O0YJAIOIIUMHUCS CBOETO
MHEHHUS 10 €€ TIOBOY, BRIPAOOTKH CBOETO K HEIl OTHOLLIEHUS;

e JIEMOHCTPALMIO OOYYAIOIIUMCS TPUMEPOB OTBETCTBEHHOTO, TPAXKIAHCKOTO TOBEICHUS,
MPOSIBJICHUSL YEJIOBEKOJIIOOUS M J00pOCEeplIedHOCTH, Yepe3 MoA00p COOTBETCTBYIOIIUX
TEKCTOB JJIsi YTCHHUS, 33]a4 JUIsl PEHICHHs], MPOOJIEMHBIX CUTyalluid Uit OOCYXICHUS B
KJiacce;

e TMPUMEHEHHE Ha YpPOKaX HWHTEPAKTUBHBIX (GopM paboTel C  OOYy4YaAIOIIUMHUCS:
MHTEJJIEKTYaJIbHBIX WIP, CTUMYJIHMPYIOIIUX IM03HABATEIbHYI0O MOTHUBALMIO OOYYaIOIIHXCS;



TUJIAKTUYECKOT0 TeaTpa, Iie MOJIYYeHHBIE HAa YPOKe 3HAHUS OOBITPBIBAIOTCS B TeaTPAIbHBIX
MOCTAHOBKAX; AMCKYCCHH, KOTOPbIE NAIOT 00YYaromUMCs BO3MOXXHOCTb MPHOOPECTH OTIBIT
BEICHUS KOHCTPYKTUBHOTO JHajiora; rpyMHIoBoi paboThl uiu paboThl B Mapax, KOTOpbIE
y4yaT 00ydJarouuxcsi KOMaHAHOM paboTe U B3aMMOACHUCTBUIO C IPYTUMH 00YyJaIOLTMMHUCS;
WHUIIMAPOBAHUE U TIOJICPIKKY HCCIIEAOBATEILCKOM JACATEIBEHOCTH 00YJaIONINXCsl B paMKax
peanu3ay UMU WHIUBHyaIbHBIX U TPYIIIOBBIX MCCIEIOBATEIBCKUX MPOCKTOB, YTO JaCT
O0yJaromuMCsi  BO3MOXKHOCTh ~ NPHUOOPECTH  HABBIK  CAMOCTOSITEIILHOTO  PEUICHHUS
TEOPETHYECKOW TPOOJEMbI, HaBBIK TEHEPUPOBaHUS W OGOPMIICHUS COOCTBEHHBIX HJICH,
HaBBIK YBAXHUTEIHHOIO OTHOIIEHUS K UYXKUM HAEIM, OQOPMICHHBIM B paboTax Ipyrux
UCCIieIoBaTeNeH, HaBBIK IyOJIMYHOTO BBICTYIUICHUS TIepe]l ayJUTOpUeH, apryMEHTUPOBAHHS
Y OTCTaWBaHUS CBOEH TOUKU 3PEHHUS.



puioxenne 7

®opMHupoBaHHe (PYHKIHUOHAJBHON I'PAMOTHOCTH HA YPOKAX HH(POPMATHKH

OYHKIMOHAIBHO TPAMOTHBII YEIOBEK — 3TO YEJIOBEK, KOTOPBIM CIIOCOOEH HCMOIb30BATh
npuoOpeTaeMble B TE€UEHHWE JKU3HU 3HAHMS, YMEHMs, U HAaBBIKM JUISl PELICHUS MaKCHUMAaJIbHO
IIMPOKOI0 JMana3oHa >XM3HEHHBIX 3a/ad B pa3IMYHBIX c(epax 4YeI0BEYECKOH IesATEeIbHOCTH,
OOIIEHUs M COLMAIbHBIX OTHOWIEHHH. IloBbIIeHHE ypOBHS (QYHKUMOHAJIBHONH TI'PaMOTHOCTH
oOy4Jaronuxcs 00ecreynBaeTCs:

o 3a CYET IOCTMKCHUS TUIAHUPYEMBIX MPEAMETHBIX, METAPEIMETHBIX U JINYHOCTHBIX
pe3yIbTaTOB;

o peanu3aiyeii CHCTeMHO-CITEIbHOCTHOTO MOIX0/1a;

L PCHICHUCM PA3JIMIHBIX y‘-Ie6HO-H03HaBaTeJIBHBIX n y‘-Ie6HO-HpaKTI/I‘IeCKI/IX 3agayd.

B xauecTBe OCHOBHBIX COCTaBJIAIOIIUX (byHKHHOHaHLHOﬁ T'paMOTHOCTH BBIACJICHBI ICCTh:

o MaTeMaTH4ecKasi FpaMOTHOCTb;

o YHUTATENbCKask TPAMOTHOCTD;

o €CTeCTBEHHOHAYYHasl TPaMOTHOCTb;
. ¢uHaHCOBAsI TPaMOTHOCTB;

o r100aabHbIE KOMITCTCHIIHIH;

o KpEaTHBHOE MBILILICHHE.

['maBHOW XapaKTEPUCTUKON KaXKIOW COCTaBIISAIOIICH SIBISETCS CIIOCOOHOCTH JACHCTBOBATH U
B3aMMOJICHICTBOBATh C OKPYXAIOIIUM MHUPOM, pelass IMpHU 3TOM pa3sHOOOpas3Hble 3aJadd, B TOM
qHCIIe U Ha ypOKaX MHPOPMATUKH.

MaremaTH4eckass TIPaMOTHOCTb — 3TO CIIOCOOHOCTh HHIMBHIyyMa IPOBOJIUTH
MaTeMaTHYECKUE pacCyKIeHUS U (HOpMyTupOBaTh, MIPUMEHSTh, UHTEPIPETUPOBATHMATEMATHKY IS
pemieHust MpobsieM B pa3HOOOpasHBIX KOHTEKCTax peajbHOro mupa. Ha ypokax wuHpopmaTuku
npeJularaeTcsi pemarb y4deOHble 3ajaud, ONU3KHE K peajbHbIM MpPOOJEMHBIE CUTYaIuH,
IIPEJCTAaBICHHbIE B HEKOTOPOM KOHTEKCTE U pa3pellaeMble JOCTYIHBIMHU y4allleMycsl CpPeICTBAMHU
MaTeMaTHKU. YUHUTelIb INPEACTaBIsIET Ha YPOKE OCOOCHHOCTH M 3JIEMEHTHI OKpY’Karolien
OOCTaHOBKHM, IpPEJCTABICHHbIE B 3aJ@aHUM B paMKax MpeAJaraeMoi CHUTyaluu. OTH CUTyalluu
CBSI3aHbl C PAa3HOOOPA3HBIMU ACIEKTaMHU OKPY’KAIOUIEH *XU3HM U TPEOYIOT AJIsl CBOErO peIIeHUs
OOJIBIIEN UM MEHBIIIEN MAaTEMATH3ALHH.

Yurateabckass TIPaMOTHOCTbL — OJHAa W3 BAXHEHIIMX COCTABISIOMIMX  OLCHKH
(GYHKIMOHATBLHONH TPaMOTHOCTH IIKOJbHMKA. llpeameroMm peanu3amuu SBISETCS UYTCHHE Kak
CJIO’)KHOOPTaHU30BaHHAs ICATEIILHOCTD [0 BOCHIPUATHIO, TOHUMAHHIO M HCIIOJIb30BAaHUIO TEKCTOB.
B npenonaBanun nHGOpMATHKH HEOOXOAUMO YAENATH 0CO00€ BHUMaHHME 3HAUMMOCTH YMEHUH,
CBSI3aHHBIX KaK C IOHMMaHUEM IMPOYMTAHHOIO, TAK U C PA3BUTHUEM CIIOCOOHOCTH HPUMEHSThH
IOJyYEHHYI0 B IIpollecce€ YTEHHUs HMH(POPMALMI0 B pPa3HbIX CHUTyallUsX, B TOM 4YHCIE B
HECTaHJAPTHBIX.

Jlis Toro 4roObl 4eIOBEK MOI B IIOJIHOM Mepe ydyacTBOBaTh B JKU3HM OOILIECTBA, €My
HEO0XO0AMMO YMETh HAXOJUTh B TEKCTAaX Pa3IMYHyl0 MH(OPMAIUIO, TOHUMATh U aHAJTU3UPOBAThH
e, yMeTb HMHTEpPIPETUPOBATh M OICHMBATH NMPOYHTAaHHOE. B coBpeMeHHOM 00pa30BaTEIbHOM



HpOCTpaHCTBe HIKOJIBHI/IKy HGO6XOI[I/IMO IIOCTOAHHO HpO}IBJ'DITb CHOCO6HOCTB HaxXoIuThb
MH(POPMAIIMOHHO-CMBICTIOBbIE B3aUMOCBS3M TEKCTOB pPAa3HOro TUHa M ¢opmara, B KOTOPBIX
IIOJHUMACTCA OJHA U Ta XK€ Hp06neMa, COOTHOCUTH I/IHq)OpMaI_II/IIO n3 paSHBIX TEKCTOB C
BHCTCKCTOBBIMHA q)OHOBBIMI/I 3HaHUAMU, KpI/ITI/I‘IeCKI/I OILICHHUBATH I/IHq)OpMaI_II/IIO n aejaTtb
COOCTBEHHBINA BHIBOI.

EcTecTBeHHOHAY4YHasi TPAMOTHOCTh — 3TO CIHOCOOHOCTH YEIOBEKAa 3aHUMATh AKTHBHYIO
Fpa)I(Z[aHCKYIO IIO3UIIUIO II0 O6H_IGCTB€HHO 3HAYNMbIM BOHpOC&M, CBsA3aHHBIM C €CTCCTBCHHBLIMU
HayKaMI/I, nu cro TOTOBHOCTb I/IHTepeCOBaTBC}I GCTGCTBGHHOHay‘-IHBIMI/I NACsIMU.
EctecTBeHHOHAy4YHas! TPaMOTHOCTh Ha ypOKax MH(POPMATHUKU Pa3BUBAET CIIOCOOHOCTH YEIOBEKa
MIPUMEHSTh €CTCCTBCHHOHAYYHBIC 3HAHUS W YMEHHUS B PEAbHBIX )KU3HCHHBIX CUTYaIUsAX, B TOM
qHCIIe B CTy4asX 0OCYKJICHHUS OOIIECTBEHHO 3HAYMMBIX BOIIPOCOB, CBS3AHHBIX C MPAKTUICCKUMHU

MMPUMECHCHUSAMU I[OCTI/I)KCHI/Iﬁ CCTCCTBCHHEBIX HAYK.

Komnerentun EHI™ u Tpe6oBanus @I'OC COO k ob6pa3oBaTenbHBIM pe3yabTaTaM

Komnerennun EHT TpeGoBanus ®IrocC COO

o0pa3oBaTeIbHBIM pe3yJibTaTaM

Hayuynoe oObsicHeHue sBieHmi, Bkitouas: | Co3manue, TpUMEHEHHWE W TMpeoOpa3oBaHHUE

MNPUMEHCHUC CCTCCTBCHHOHAYYHBIX 3HAHUM JIIA

00BACHEHUS HBHCHHﬁ; HCIIOJIB30BaHHUEC n

CO3/IaHUEOOBSICHUTEIIHHBIX MOJICNICH; U Ip.

3HaKOB W CHMBOJIOB, MOJEJCH M CXEeM JUIs
pelieHusi y49eOHBIX U TIO3HABATENFHBIX 3a/1adu
(Memanpeomemublii pe3yibmam 00pa306anUs,).

[Tonnmanwue OCHOBHBIX ocobenHocTel | OBnajieHre HAYYHBIM MOAXOJIOM K PEIICHUIO
€CTECTBEHHOHAYYHOTO UCCIICIOBAHUS, BKIIIOUAs: | Pa3IMYHBIX  3a]a4; OBJAJICHUE YMEHUSIMHU
pacrio3HaBanue ©  (opMmynupoBaHHe 1eIH | GOpMyTUPOBATH TUIIOTE3bI (obwue
JTAHHOTO HCCIICOBaHUS; npeomemuule pe3ynvmamol uzyueHus
BBIJIBMKEHUE OOBSICHUTENBHBIX THUIIOTE3 U | UHDOPMAMUKU). [Ipuobperenue OTIbITa
MpEeNIoKEHUE  Coco0OB WX  MPOBEPKHU; | IPUMEHEHHsS] HAayYHbIX METOJOB  IMO3HAHMUS
MPEJIOKEHUE WM OLIEHKA CIIOCOOOB HAYYHOTO | (npedmemmblil pesyibmam uzyuenus
UCCIIETIOBAHUS TaHHOTO BOIIPOCA. ungopmamuxu).

I/IHTepHpeTaHI/IH JaHHbIX HW  HCIIOJBb30BAHHC

OrnpezenieHne MOHATHHA, CO3/aHUe O0OOIIECHUH,

HAYYHBIX  JIOKAQ3aTelNbCTB U MOJYYCHHS | yCTAHOBICHHE  aHAIOTHH,  KiacCHU(UKarus,
BBIBOJIOB, BKJIIOYAs: aHAJIN3, HWHTEPIPETAIHMIO | yCTAHOBICHHUE NPUYNHHO-CIIEACTBEHHBIX
TaHHBIX W TOJYYE€HHE COOTBETCTBYIOIIMX | CBSI3€H, MOCTPOCHHE JIOTHYECKUX PACCYKICHUH,
BBIBOJIOB; IpeoOpa3oBaHWe OAHON  (OpPMBI | yMO3AKIIOUEHUH (MHIYKTUBHBIX, J€ITyKTHBHBIX

NpCACTABJICHUA JAaHHBIX B IPYI'YIO U IP.

W 10 AaHaJOTUU) U TOJY4YCHHE BHIBOJIOB
(Memanpedomemublipesyiomam 00pa308aHus).
Ouenka

pe3yiabTaToOB AKCIIEPUMEHTOB,

npeCTaBICHNE 000CHOBaHHBIX
apryMEHTOB
npeomemmuule

uHopmamuxu).

HAy4HO

CBOUX EWCTBUI (oowue

pe3yremamaol usyueHus

Nudopmatuka, ocoOeHHO B

COBpPEMEHHYI0 MH(OPMALMOHHYIO

OIIOXY, JOOJIXKHBI




IIPEroIaBaThCsl HE KaK OrPOMHBIN HAaOOp CBeNeHM, IpeaHa3HAYeHHbIH I 3alIOMUHAHM, a KaK
JEHCTBEHHBI HHCTPYMEHT II03HAHUSA MUpAa.

®duHaHCOBasi TIPAMOTHOCTb - CHOCOOHOCTh JIMYHOCTH TPUHUMATH  pPa3yMHBIE,
1esecoobpasHble pelieHus], CBI3aHHbIE ¢ (PMHAHCAMM, B PA3JIMYHBIX CHUTyalUAX COOCTBEHHOM
KHU3HEICSATENIbHOCTU. OTH pEUIeHHUs] KacaloTCid M CETrOJHAIIHEro OMbITa YyYalluxcs, U HuX
Onmxaiiiero Oyayniero (OT MPOCTHIX PelIeHUH MO MOBOY PAacXOJ0BaHUs KapMaHHBIX JIEHEr 10
pelIeHn, UMEIOIUX JOJIrOCpPOYHble (MHAHCOBbIE IOCIEACTBHS, CBS3aHHBIX C BOIPOCAMU
oOpazoBanus u paboTel). Ha sTame 3HakoMCTBa ¢ TaKMMH CTaThIMH TUIAHHUPOBAHUSI CEMEHHOTO
O10/KeTa Kak IKIJIUIIHO-KOMMYHAJIBHOE XO3SHCTBO M YCIYrH BakKHble KaueCTBA W HAaBBIKH,
BBIpa)KaloUrecs B HAOMIOJEHUN B PaHHEM BO3pacTe 3a padoToil mpuOOpOB yuyeTa MOoTpeOIeHHs
AJIEKTPO’HEPTUU M BOJIBI MOTYT 3(dekTuBHO TpaHCHOPMHUPOBATHCA B TaKUe YMEHHS Kak
NIPOBE/ICHUE aHalu3a IoKa3aTeJed 3JIeKTPONpHOOpPOB, CPEIHEroJ0BOM pacueT MOoTpelsieMoit
ANEKTPOIHEPIHH, BeIeHUE CTATUCTUKU CYETUYMKOB, IPOBE/ICHNE aHaIM3a O0IIEI0MOBOIO pacxoaa
ANEKTPOIHEPTHH U T. [I.

I'no6ajibHO KOMIETEHTHAS JIMYHOCTD - YETIOBEK, KOTOPBIi croco0eH
BOCIIPUHUMATh MECTHbIE U  TJIOOadbHBIE MPOOJEMBI UM BONPOCHI  MEXKKYJIbTYPHOTO
B3aMMOJICHCTBHS, IOHUMATh M OLICHWBATh PA3JIMYHBIC TOUKU  3PCHUS U MHUPOBO33PEHUS,
YCIICIIHO M YBaKUTEIBHO B3aWMOJICHCTBOBATh C JPYTUMH JIOAbMH, A TaKXKE OTBETCTBEHHO
JeWCcTBOBAaTh sl OOECIEUYEeHUs YCTOWYMBOIO Pa3BUTHS M KOJUJICKTUBHOTO OJIaronoyydus.
['mobGanpHyt0 KOMIETEHTHOCTH (TI00aTbHBIC KOMIIETEHIIMM) MOKHO paccMaTpuBaTh Kak
cnenuduaeckuii  000COOJICHHBI IIEHHOCTHO-UHTETPATUBHBIM KOMITOHEHT (YHKIIMOHATIBHOMN
IPaMOTHOCTH, HMMEIOIIUNA COOCTBEHHOE NIPEIMETHOE COJAEp)KaHHWEe, IEHHOCTHYI0 OCHOBY H
HalleJICHHbII Ha (opMHUpOBaHHME YHHMBEpPCAlIbHBIX HaBbIKOB. Ilapamokc dopmupoBanus
r7100a7IbHOM KOMIIETEHTHOCTH KaK 0a30BOr0 JUYHOCTHOTO 00pa30BaHUs CBSA3aH C IOHUMAHUEM €e
OTKPBITOTO, HE3aBEPUICHHOIO COCTOSHUA. ONOCPEeIOBaHHO 3TO BBHIPAXKACTCSI B IOCTOSHHOM
TOTOBHOCTH  TJIOOQJIBHO  KOMIIETEGHTHOTO  4YeloBeKa K  IepepaboTKe JOMOJHUTEIbHOM
uHpOpMAlMY, K MOJYYCHHIO HOBBIX  3HAHUH O MHUpE M COLUAIBHBIX B3aMMOJCHCTBHSIX,
MOJT BJIMSHUEM KOTOPBIX MOXXET MEHATHCS NPEICTABICHHE O COOTHOIICHWH TJI00aJbHOTO M
JIOKAJIbHOTO, O LEJNEBbIX YCTAHOBKAaX CaMOCTOSATEIBbHOM AEATENbHOCTH M KOMMYHHKauid. C
JIPYTO CTOPOHBI, CTAOMIIBHOCTB TJI00AIBHON KOMITETEHTHOCTH CBsI3aHa C €€ IICHHOCTHOW OCHOBOM:
HaIpPAaBJIEHHOCTHIO HA IOHUMAaHUE [IEHHOCTH JIPYroro, Ha 0CO3HAHHOE OTBETCTBEHHOE OTHOLICHHE
K OKPY>KaIOILIUM.

KpeaTuBHOoe MbllILIEHHEe - CIIOCOOHOCTh TPOAYKTHBHO Y4YacTBOBaTh B IIpoIecce
BBIPAOOTKH, OIICHKH U COBEPIICHCTBOBAHUHM UJICH, HANPABICHHBIX HA OJYYCHNE HHHOBAIIMOHHBIX
1 5QPEeKTUBHBIX pPeUIeHni, HOBOro 3HaHUs U 3(h(PeKkTHOro BhIpaxkeHus: BooOpaxxkeHnus. Kpearusnoe
MBIIIEHHE Ha MH(OpMaTHKEe MOXKET MPOSBIATH ce0s pa3HBIMU CIIOCOOaMU: B BUJE HOBOW HJIEH,
MPUBHOCSIIEH BKJIAJ B HAYYHOE 3HAHKE; B BUJIE 3aMbICiIa SKCIIEPUMEHTA [T TPOBEPKH TUIIOTE3bI;
B BUJIC Pa3BUTHUS HAy4YHOH WJEU; B BUJEC M300peTEHUs, UMEIOLIETO MPUKIAJAHYIO [IEHHOCTh; B
BUJE TIUIAHUPOBAHUA HOBBIX oOONacTell MpPUMEHEHHs] HAyYHOW, MHXKEHEPHOMN NesSTEIbHOCTH.
HecmoTpsi Ha 3HauMTenbHOE MEpecevyeHre C ECTECTBEHHOHAYYHBIMM YMEHUSIMU U HaBBIKaMH,
KpeaTUBHOEMBINIUICHUE B MHPOPMATHKE 00JibIle CHOKYCHPOBAHO:

®  Ha IIpolecce BHIIBUKEHHS HOBBIX UJICH, a HE Ha MPUMEHEHHUH YK€ N3BECTHBIX 3HAHMUIA;

e HAa OpPUIMHAIBHOCTH IIpeJIaraeMbIxX MOAXOAOB W pELICHUU (npu



YCJI0BUHU, UTO OTBETHI UMCIOT CMBICIT U I_IGHHOCTB);

® Ha OTKpPBITBIX MpoOieMax, IONMYCKAIOIIUX ajbTepPHATUBHBIE pPEIICHUS U MOTOMY

TPEOYIOMHX CepUU NPUOTMKEHUN U YTOUHCHH;

e Ha cnoco0ax u Mmporecce MoJyYeHHs PEIICHHUs, a HE Ha OTBETE.

DOYyHKUNOHAJIbHASA

rPaMOTHOCTH

Cocrapiasiromiue (QyHKIHOHAJIBHOM IPAMOTHOCTH Ha YPOKax

HHpopMaTHKHU

dunancosas

rpaMOTHOCTH

COBOKYMHOCTh 3HAHUM, HaBBIKOB M YCTaHOBOK B cepe (PpUHAHCOBOTO
MOBE/ICHUS YeNOBeKa, BEAYIIMX K YIYYLICHHIO OJIarococTOSHUS U
MOBBIIICHUIO KAUYeCTBA KU3HHU.

T'1o0aanHBIE

KOMIIETCHIIMHA

CoueraHue 3HAHUM, YMEHUW, B3MJISAOB, OTHOLICHWH M ILIEHHOCTEH,
YCHEIIHO  TNPUMEHSEMBIX  TpH  JUYHOM  WJIH  BUPTYaJbHOM
B3aUMOJICICTBUU C JIIOJIBMH, KOTOpBIE TPHUHAIJIEKAT K JIPYrou
KYJIbTYpPHOH CpeAe, W IpPU Yy4aCTUU OTHENbHBIX JMI B PELICHUU
I00ATBHBIX TTPOOJIEM

KpeaTusnoe

MBbIIJICHUE

CriocoOHOCTh MPOAYKTUBHO Y4acTBOBaTh B IPOLIECCE BBIPAOOTKH,
OLIGHKM M COBEPIICHCTBOBAHUHU WJCH, HAIMPABICHHBIX Ha MOJIY4YCHUE
WHHOBAIIMOHHBIX M 3((GEKTUBHBIX PpEIICHUH, W/WIM HOBOTO 3HAHUS,
u/unu 3¢ HEKTHOTO BBIPAKEHUS BOOOPAKEHUS.

EcrecTBeHHO-HAy4YHAasA

CriocoOHOCTh yelloBeKa 3aHMMAaTh AKTUBHYIO T'PAXIAHCKYIO TO3UIIUIO
II0 BOIIPOCAM,  CBSA3aHHBIM C €CTECTBEHHO-HAayYHbIMM HUACSIMH U

rPaMOTHOCTH
TEXHOJOTHSMHU MPOMBIIUIEHHOTO MPOU3BOICTBA.
Yurareanckas COocoOHOCTh 4YeJIOBEKA IMOHUMATh U UCIOJIB30BATh IMUCHBMEHHOE
rPAMOTHOCTE TEKCThI, Pa3MBIIUISATh O HUX U 3aHUMAThCS YTCHHEM, YTOOBI IOCTHTaTh
CBOUX II€JI€H, paclIUpATh CBOM 3HAHUA M BO3MOXXHOCTH, Y4aCTBOBATh
B COLIMAJIBHOU KU3HU
MartemaTnueckas Cnocob6HOCTh  (OpMYITHPOBATh, MPUMEHITH U UHTEPIPETUPOBATH
IPAMOTHOCTE MaTeMaTUuKy B Pa3HOOOPA3HBIX KOHTEKCTaX: MPUMEHSTh

MaTeMaTHYCCKHUEC PaCCyXKIACHUA, HCII0Jb30BaTh MaTeMaTHYCCKHUE
MOHATHUA U UHCTPYMCHTEIL




IHpuioxkenne 8

OueHoYHbI MaTepuaJ 1Jis MPOBeAeHUS IPOMEKYTOUYHOM aTTecTanuu (1eMoBepcHs)

10 xm1acc

1. Ha pucynke cxema mopor H-ckoro paiiona uszobpaxkeHa B Buje rpada, B TaOIHIE
COACPIKATCA CBCACHUS O AJIMHC 3TUX JOPOI' B KUJIOMECTpPAX.

IT1 | I12 (113 | 114 | IIS | 116 117
11 10
112 20
3| 10 | 20 8
114 8 15]12
115 15
I16 12 18
17 18

Tak xak TaOJMIy U CXeMy PHUCOBaIHM HE3aBUCUMO APYT OT JAPYra, TO HyMepamus HaCeIEHHBIX
MyHKTOB B Ta0JlMIle HUKAK HE CBA3aHa C OYKBEHHBIMU 00O3HaueHHsMH Ha Tpade. Ompenenure
nuHy goporu u3 nyHkta b B mynkt I BHUMAHUME! JInuHbl OTpE3KOB Ha CXE€ME HE OTpa)karoT
JUTWHBI TIOPOT.

2. Ilpu perucTpanyu B KOMIBIOTEPHON CUCTEME KaXKIOMY IMOJIb30BATENIO BBIIAETCS T1apOJlb,
cocrosamuid 3 20 CUMBOJIOB M COJIEPKAIIMI TOJBKO 3arjiaBHbIC OYKBBI JIJATHHCKOTO aidaBUTa —
BCEro 26 BO3MOXKHBIX CHMBOJIOB. B 0a3ze MaHHBIX AJII XpaHEHUS CBEJICHUN O Ka)JIOM IOJIb30BaTeNe
OTBEJICHO OJIMHAKOBOE W MHUHHUMAJIBHO BO3MOXKHOE I1€10€ YHClIo 0alToB. I[lpw 3TOM HCIOIB3YIOT
MMOCUMBOJIbHOE KOJUPOBAHUE IMAapOJield, BCE CHUMBOJIbI KOAUPYIOT OJMHAKOBBIM U MUHUMAIBHO
BO3MOKHBIM KOJIMU4ECTBOM OWTOB. Kpome cOOCTBEHHO Mapoiis, JJIsd KaXIOro IO0JIh30BaTessl B
CUCTEME XPaHATCS JOTIOJHUTEIbHBIC CBEACHHS, JJII Yero BBIIEICHO IIeNI0e YHCIO 0ailToB; 3TO
YUCIIO OJHO U TO € g BceX moJsib3oBatenei. [ns XxpaneHus cBenenuii o 30 moJsib30BaTelIsix
notpedoBanock 750 Gaiit. CKOIBKO OANTOB BBIAEICHO ISl XPAHSHHSI TOTIOJHUTEIBHBIX CBEICHHIA
00 ogHOM mosb30Bareine? B oTBeTe 3amUIINTE TOJIBKO LETOE YHUCIO — KOJINYECTBO OaliTOB.

3.Jlornueckas pynkmus F 3agaércst BRIpaKeHUEM (X V) A (—x vy v —z). Onpeaenure,
KaKoMy CTOJIOIy TaOJIHMIIbl HCTUHHOCTH (DYHKIIMH F COOTBETCTBYET KaX/1asi U3 MEPEMEHHBIX

? ? ? F
0 0 0 0
0 0 1 0
0 1 0 1




—_
(eI fe)
—_

—_— | —

1 1 0
1 1 1 1

B orBere HamumuTe OYKBHI X, y, z B TOM HOpsJIKE, B KOTOPOM MIYT COOTBETCTBYIOILIUE UM
CTOJIOLIBI.

4.]Ins1 KoqUpOBaHUs HEKOTOPOH MOCIeNoBaTeIbHOCTH, cocTosimel u3 6yks A, b, B, I, I, E,
pEeLInIIA UCTO0JIb30BATh HEPABHOMEPHBINA IBOMYHBIA KO, YIOBIETBOPAIOLIMNA yciaoBuio Pano. s
oyks A, b, B, I' ucnonp3oBanu cooTBeTcTBeHHO KoaoBeie cimoBa 000, 001, 10, 11. Vkaxure
KpaTyaiiinee BO3MOXKHOE KOJOBOE CIIOBO jisi OykBbl JI, mpu KOTOpoM Koja OynmeT JOIycKaTh
OJIHO3HAYHOE JEKOAMpOBaHME. Eciu TakuX KOJIOB HECKOJBKO, YKaXXUT€ KOJI C HaWUMEHBIINM
yucaoBbIM 3HaueHueM. [Ipumedanue. Ycnoue daHo 03HAYAET, YTO HUKAKOE KOJOBOE CIIOBO HE
SBIIICTCS HA4YaJIOM JPYroro KOJOBOTO CJIOBa. JTO o0OecrnedyrBaeT BO3MOXXKHOCTh OIHO3HAYHOM
pacpoBKH 3aKOUPOBAHHBIX COOOIICHHIA.

5.ABTomarmueckass ¢otokamepa Kaxnaele 10 ¢ co3ma€r 4epHO-Oenoe  pacTpoBoe
n3zobpakeHue, cozaepkamiee 256 orreHKoB. Pazmep m3oOpaxenus — 512 x 192 nukceneir. Bee
MOJTyYCHHbIE HM300paXeHUs M KOJbl TNHUKCEIeW BHYTPHM OJHOTO HM300pa)XEHHUs 3alKChIBAIOTCS
noapsa, HUKakKasd JOIMOJIHUTCIIbHASA I/IHq)OpMaI_II/ISI HC COXpaHACTCA, HAHHLIC HC CIKHUMAIOTCH.
Ckonbko MOaiTOB HYXKHO BBIICTUTH I XpaHEHUS BCEX N300paKEeHHIA, TIOITYYEHHBIX 3a CYyTKH?

6.IIponsBouiacek AByXKaHaJIbHAs (CTEPEO) 3BYKO3AMUCh C YacTOTOM aAuckperu3anuu 48 kl'1y
u 24-6utHBIM pazpemieHueM. B pesynbpraTe Obul moydeH daitn pazmepom 5625 Moaiit, cxaTtue
JaHHBIX HE Mpou3BoAwiochk. Omnpenenute MNPUOIU3UTENBHO, CKOJIbKO BpeMEHH (B MHHYTaX)
MPOM3BOJMIACH 3alMUCh. B KadecTBe OTBeTa yKakHTe ONnKailliee K BPEMEHHU 3alluCH IIeJoe
YHCJIO,KpaTHOE 5.

7.CKOJIBKO eIUHHMI] B IBOMYHOM 3arucu uncia 8702 — 4211+ 21536 _ 199

8.0mnpenenute ynciao N, 179 KOTOPOTO BBITOJIHIETCS PABEHCTBO
221N+ 345= 180n+2.

9.PaccMaTpuBaeTCs MHOXKECTBO IIEJIBIX YHCEN, NPUHAIICKANUX YHUCIOBOMY OTPE3KY
[1016; 7937], xoTopble aensarca Ha 3 uinu 7 U He aenstcs Ha 2, 10, 14, 18. Haitnure xonuuectBo
TaKMX YHUCell U MUHHMaJIbHOE M3 HHUX. B OTBeTe 3amummuTe JBa IENBIX YHClIa 0e3 MpoOeioB H
JPYTUX JOMOJHUTEIBHBIX CHMBOJIOB: CHa4aja KOJIWYECTBO, 3aTEM MHHUMAIILHOE YUCIIO.
J1J1s1 BEITIOJTHEHUS 3TOTO 3aJ[aHKsI MOXKHO HAITUCATh MPOTrPaMMy.

10.Ha3oBéM HaTypasibHOE YKCIIO MOAXOISIINM, €CJIM POBHO JIBa U3 €ro JCJIUTENICH BXOIIT B
cinucok (11, 13, 17, 19). Onpenenure KOJIWYECTBO MOAXOASIIUX YUCEIN, MPUHAJICIKALIUX OTPE3KY
[22 000; 33 000], a Takke HaMMEHBIIEE M3 TaKuUX Yucell. B oTBeTe 3amuiinTe ABa ILENBIX YHCIIA:
CHauaja KOJUYeCTBO, 3aTeM, 0€3 pa3AeNUTEIbHBIX 3HAKOB, HANMEHBIIIEE YHCIIO.



11./lan uenouuncneHHbli MaccuB U3 30 31€MEHTOB. DJIEMEHThl MacCMBa MOTYT NPUHUMATh
3Ha4yeHus ot -20 1o 20 — cBeZieHUs 0 TeMIepaType 3a KKl AeHb HOSIOps. ONHUIINTEe Ha PYCCKOM
A3bIKE WJIM HAa OJHOM M3 SI3BIKOB MPOTPaMMHUPOBAHMS AJITOPUTM, KOTOPBIH HAXOIUT M BBIBOJIUT
MaKCUMaJIbHYI0 TEMIIepaTypy Cpenu JHEH, Korja ObulM 3aMOpO3KH (TO €CTh TemIeparypa
OMmycKaJlach HIKE HYJs1). ["apaHTUpyeTcs, 9TO XOTs OBl B OJIMH JACHBb HOAOPS ObLTa OTpHIIATEIIbHAS
TEeMIIEpaTypa.

11 kiaace

1. B ¢aiine nmpuBenén ¢parmeHnt 6a3el qaHHbIX «[IpoaykThl», copepikamieii HHGOPMAIHIO O
MOCTaBKaxX TOBapOB U MX Ipojake. baza JaHHBIX COCTOUT U3 TPEX TAOIHII.
3afaHue 3
Tabnuua «Toproeius» coAepKUT 3alKMCH O MOCTaBKAaX U MPOJAKax TOBAPOB B MarasMHax ropoja B
uione 2021 r. Tabmuna «ToBap» comepXuT naHHBIE O ToBapax. Tabmuma «MarasuH» COAEPIKUT
JaHHBIE O Mara3uHax.
Ha pucynke mpuBeneHa cxema 0a3bl JaHHBIX, COJEpIKallas BCEe MOJS KaXKAOH TaOMUIBI U CBS3U
MEXIYy HUMH.

MarasmH Toproensa Tosap
¥ ID marasuHa % 1D onepaumm ¥ ApTikyn

PailoH \ fata Craen
Marazuu HaumMeHoBaHWe TOBapa
ApTHKYN EA u3Mm
Onepauua KonuuecTeo e ynaxkoeke
KONWYECTBO yNakoBokK, WT Mocrasumk
Llexa pyS/wr

Hcnone3yst uHGOpMAINIO U3 MPUBEASHHON 0as3bl JaHHBIX, OMPEACTUTE OOIIYI0 CYMMY BBIPYUYKH,
IIOJIyYEHHYIO OT INPOAAXX NPOAYKTOB orTaena «bakanes» B marasuHax IlepBomaiickoro paiona c
14 mo 20 urons1. B oTBeTe 3anummTe YMCIO — HANWJACHHYIO CYMMY BBIPYUKH B PYOJISIX.

2. Ha Bxon anroputMma Nojaércs HaTypaibHOE YUCIO0 N. AJITOPUTM CTPOUT IO HEMY HOBOE
gucio R crnexyromum o6pazom.
1. Ctpoutcs nBouuHas 3anuch yucia N.
2. K aT10i1 3anucu nonuceIBaloTCs cripaBa eié ABa paspsiia no ciaeayoeMy MpaBuiy:
a) CKJIAQABIBAIOTCS Bce HU(MPBHI TBOMYHOM 3amucu duciaa N, U OCTaTOK OT JAEJCHHS CyMMbI Ha 2
JONUCHIBAaeTCA B KOHel uucna (cmpasa). Hampumep, 3amuce 11100 mpeoOpasyercst B 3ammch
111001;
0) Hax DTOW 3alUChI0O TPOU3BOJATCS TE K€ JEHCTBUS — CIpaBa JOMUCHIBACTCS OCTATOK OT
JieNieHust CyMMbI e€ nudp Ha 2.
[Tonyuennass Takum oOpa3oMm 3amuch (B HEW Ha JBa paspsnua OOJbIIe, YeM B 3allMCH MCXOTHOTO
gucina N) sBISeTCS ABOMYHOW 3amMUChi0 MCKOMoOro uucia R. Ykaxure muHUMagbHOE 4Hcio R,
KOTOpOE€ MPEBBIIACT YUCIO 97 U MOXKET SIBISATHbCA Pe3yabTaTOM padOThl JAHHOTO alroputma. B
OTBETE 3TO YHCJIO 3AMUIIUTE B JECATUYHON CUCTEME CUHUCITICHUS.

3. Ucnonnurens Yepenaxa AeMCTBYET Ha MIOCKOCTH C IE€KapTOBOM CUCTEMOM KoopauHAT. B
HayaJbHBII MOMEHT Yepenaxa HAxXOOUTCS B Hadale KOOpPJAMHAT, €€ rojioBa HallpaBlieHa BIOJIb



II0JIOKUTEIILHOTO HAIIpaBJIEHUsI OCH OpJMHAT, XBOCT omyileH. [lpu onmymenHoMm xBocte Yepenaxa
OCTaBJISIET HA IOJIE CII€J B BHUJE JIMHUU. B Kakablli KOHKPETHBII MOMEHT M3BECTHO II0JIO)KEHUE
VCIIOJIHUTEJISA U HaIlpaBJIEHUE €r0 ABYKEHUS. Y UCIOJHUTEINS CYILECTBYET JIB€ KOMaH/bl: Bniepén n
(roe n — 1esoe 4Kciio), BbI3bIBaloLlasl NepeABKeHNEe Yepenaxy Ha n €IMHULL B TOM HallpaBJIEHUH,
KyZla ykaspiBaeT €€ rosnoBa, 1 HampaBo m (rae m — menoe 4Mcio), BbI3bIBAIOIAS M3MEHEHHE
HaIIPABJICHUS ABH)KCHHS HAa M I'PaLyCcoOB 10 YaCOBOM CTPEJKE. 3alUCh
[ToBTopu k [Komannal Komanga2 ... KomanaaS]
O3HAyaeT, YTO IOCIEJOBAaTEIBHOCTh M3 S KoMmaHJ mnoBTopurcs k pas. Uepemaxe Obln JaH muis
VCIIOJIHEHUS CIIEAYIOIUI aJIfOPUTM:
IToBTopu 6 [Bnepén 13 Hanpaso 120]
Omnpenenure, CKOJIBKO TOYEK C IEMIOYUCICHHBIMH KOOpAMHATAMHU OyIyT HAXOAWUTHCS BHYTPHU
00J1acTH, OrpaHUYEHHOM JTMHUEH, 3aJaHHON TaHHBIM AITOPUTMOM. TOUKM Ha TUHUM YYUTHIBATH HE
clenyer.

4. Kakasi cTpoKa IOJIy4UTCSl B PE3yJabTaTe NPUMEHEHHs NPUBEIEHHOW HUXKE IPOrpaMMBbl K
ctpoke Buaa 1...12...2 (7 equnun, 3ateM 7 1Boek)? B oTBeTe 3anummTe MOJy4eHHYIO CTPOKY.

HAYAJIO
[MTOKA nanutocs (111) MJIN wammocs (222)
ECJIN namutocs (111)
TO 3amenuts (111, 2)
KOHEL ECJI
ECJIN namiock (222)
TO 3amenuts (222, 1)
KOHEL ECJI
KOHEIL [TOKA
KOHEI]

5. Anroput™m BbluMcieHHs 3HaueHus QyHkiuu F(n), rae n — HaTypaiabHOE YHCIO, 33/1aH

CJIEAYIOIIMMHU COOTHOLLIEHUSMU:

F(1)=1

F(2)=2

F(n)=2 * F(n—1) + (n - 2) * F(n-2), mpu n >2
Uemy paBHO 3HaueHue GyHkmuu F(6)?

B oTBeTe 3anuInTE TOIBKO HATYPaIbHOE YHUCIIO.

6. B (aiine comepxkutcs mocnempoBarenbHOCTh U3 10 000 HEIBIX MOTOKHUTETBHBIX YHCEI.
Kaxxnoe uncino He npesbimaer 10 000. Onpenenure n 3anumuTe B OTBETE CHayalla KOJIMYECTBO Map
AJIEMEHTOB IIOCJIEN0BAaTENbHOCTH, A KOTOPBIX IPOU3BENECHUE 3JIEMEHTOB KpaTHO 26, 3aTeM
MAaKCUMaJIbHYIO U3 CYMM 3JIEMEHTOB TaKuX Nap. B maHHOM 3a7a4ye moa napoi moapa3yMmeBaeTcs ABa
Pa3IMYHBIX JIEMEHTA MOCIEA0BATENBHOCTH. [10psSIIOK 371IEMEHTOB B Iape HE BaXEH.
17.txt

7. IBa urpoka, Ilets u Bans, urpatot B cienyromyto urpy. Ilepen urpokamu jiexar 1Be Ky4u
kaMHel. Urpoku xoast o ouepeau, nepsslil Xxox aenaet Ilers. 3a oquH X0a UIPOK MOYKET
N00aBUThH B OJJHY U3 Ky4 OJJMH KaMEHb MU



YBEJIMYUTH KOJIMYECTBO KaMHEN B Kyde B JIBa pasa.
Hanpumep, nmycts B ogHON Kyde 6 KaMmHEH, a B JApYroil 9 xamHeil; Takyl MO3HMLHIO MBI OyneMm
ob6o3Havath (6, 9). 3a oguH X04 U3 MO3UIUH (6, 9) MOKHO MOIYYUTH JTFOOYIO U3 YETHIPEX MMOZUIIUN:
(7, 9), (12, 9), (6, 10), (6, 18). UToObI nenarh XOHbl, Yy KaXKIOTO UTPOKA €CTh HEOTPAHUUYCHHOE
KOJIMYECTBO KAMHEH.
Urpa 3aBepiiaeTcss B TOT MOMEHT, KOTJJa CYMMAapHOE KOJIMYECTBO KaMHEH B Ky4axX CTAHOBHUTCS HE
MeHnee 62. IlobGeauTeneM cuuMTaeTcs WIPOK, CACNABIIMNA TOCIHCAHHM XOA, TO €CTh MEPBBIM
MOJTYYMBIIUH TTO3UIINIO, B KOTOPOH B Ky4ax OyneT 62 uiu OOJIbIe KaMHEH.
B HauanbHbI MOMEHT B nepBoii Kyue Obu1o 10 kamHeit, Bo BTopoii kyue — S kamHeit, | <S < 51.
ByneM roBOpUTBH, UTO UTPOK MMEET BBIUTPHILIHYIO CTPATETHIO, €CIM OH MOXET BBIUTPATH MPHU
mMOOBIX XOoJaxX MNpoTHBHHKA. OmuUcCaTh CTPATErHI0 UTPOKAa — 3HAYMT, OMHUCATh, KAKOM XOJ OH
JOJDKEH CJeNlaTh B JIFOOON CHTYyallH, KOTOpas €My MOXKET BCTPETUThCS MPH Pa3IUdHON HTrpe
MIPOTUBHUKA. B omnmncaHue BBIMTPBINIHON CTPATErMu HE CIEAYET BKJIIOYATh XOJbl MIPAIOLIEro IO
Hel UTrpoka, KOTOpPbIE HE SBISIOTCA IS HETO 0€3yCIOBHO BHIMTPBIIIHBIMU, TO €CTh HE TapAHTUPYIOT
BBIMTPBIII HE3aBUCUMO OT UT'PbI IPOTUBHHUKA.
N3BecTHO, yTO BaHs BeIMrpan CBOMM NEPBBIM XOJOM IOCIIE€ HEyJayHOro mepsoro xona Ilerm.
VYkaxuTe MUHUMAIbHOE 3HAUCHHE S, KOTJIa TaKasi CUTyallis BO3MOKHA.

8. Ucnonnutens Tpenep npeobpazyer 4nuciao Ha SKpaHe.
VY ucnonHuTeNs €CTh JB€ KOMaH/Ibl, KOTOPBIM MPHUCBOECHBI HOMEPA:
1. ITpubaBuTts 1
2. IIpubaButh 2
[TepBast kOMaHJa yBETMYMBAET YUCIIO HA KpaHe HA 1, BTOpasi yBEJIMUMBAET €ro Ha 2.
[Iporpamma quist ucnonHuTens TpeHep — 3TO MOCIEN0BATENBHOCTh KOMaHI.
CKOJIBKO CYIECTBYET MPOTrpaMM, JUIsi KOTOPBIX MPU HCXOAHOM 4HCIE 1 pe3ynbTaToOM SBISETCA
yucno 11?7



IHpuioxkenne 9

IIpoBepsieMble MpeAMeTHBIE Pe3yJIbTaThl 0CBOECHNSI OCHOBHOI 00pa30BaTeILHOM

NPOrpamMMbl cpeHero o0uero oo6pa3oBaHus

10 xiacc
Kon [IpoBepsieMble TpeMETHBIE PE3YIbTAaThl OCBOCHHUSI OCHOBHOW 00pa30BaTeNIbHON
IIPOBEPSIEMOT IpOTpaMMBbl CpeHEero oo1ero oopa3oBanus

0 pe3yybTaTa

1

ITo teme "Lludposas rpamoTHOCTH"

1.1

Brnanenue npencraBieHusMU O posid MHGOPMAIMK U CBSI3aHHBIX C HEHl MPOLECCOB B
npUpojie, TEXHUKE M OOIIECTBE, MOHATUAMHU "WHpopmanusg", "MHPOPMAIMOHHBINA
mporecc”, "cucrema", "KOMIOHEHTHI  cuctembl', ‘'cucreMHbIi A dexT"”,
"uHdopmanmonHas cucrema', ""cucTemMa ympapieHHUs'"; BIaJCHUE METOJAMH TTOMCKa
uHpopManuu B ceTd VHTEpHET, yMEHHWE KPHUTUYECKH OIEHUBATh HH(OpMaIHIO,
MOJYy4YEeHHYIO U3 ceTu HTepHeT

1.2

YMeHue xapakrepu3zoBaTh OOJbIINE JTAHHBIE, IPUBOJUTH MPUMEPbl UCTOYHUKOB UX
MOJTyYEHUs U HAMPaBJICHUS UCTIOIb30BAHUS

1.3

[ToHnMaHWe  OCHOBHBIX  IPHHIMIIOB  yCTPOWCTBA W (PYHKIIMOHHUPOBAHHUS
COBPEMEHHBIX CTAllMOHAPHBIX M MOOWJIBHBIX KOMIBIOTEPOB; TCHJICHIUN pa3BHTHS
KOMIBIOTEPHBIX TEXHOJOTHH; BIIaJICHUE HaBBIKAMH pPAbOTBI C OINEPAMOHHBIMU
CUCTEMaMH ¥ OCHOBHBIMH BHJIAMH TIPOTPAMMHOTO OOECIEYCHHUs I PEIICHUS
y4eOHBIX 337124 10 BRIOPAHHOU CrieuaTn3auu

[To Teme "Teopernueckue 0OCHOBBI HHGDOPMATHKH"

2.1

[ToHMMaHNe OCHOBHBIX MPUHIMITOB JUCKPETU3AIMN PA3IMYHbBIX BHI0B HH(pOpManny;
YMEHHUE OIpeneniaTh HWHOOPMAIMOHHBIE 00BEM TEKCTOBBIX, TIpaUUecKux U
3BYKOBBIX JIaHHBIX MIPU 33JaHHBIX MapaMeTpax AUCKPETU3ALUN

2.2

YMeHHe  CTpOUTh  HEpPAaBHOMEPHBIE  KOJbI,  JOMYCKAlOUME  OJHO3HAYHOE
JIEKOUPOBaHUE COOOLICHUH (TPEPUKCHBIE KOJIbI); HCIIOIB30BaTh MPOCTEHUIITNE KOIBI,
KOTOPBIE MTO3BOJISIIOT OOHAPYKUBATH U HCIIPABIIATH OMIMOKHU MPH Mepeiaue JaHHBIX
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Bnanenue TCOPCTUYCCKUM arraparoMm, IMO3BOJIAIOIIUM OCYIICCTBJIATDH
MMPEACTABJIICHHUEC 3aJaHHOI'O HATYyPAaJILHOI'O YKCila B PAa3JIMYHbBIX CUCTEMAX CUHUCICHUA
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Brnanenue TeopeTHdecKUM ammapaToM, MO3BOJISIONIMM BBIOIHATE MPeoOpa3oBaHus
JIOTUYECKUX BBIPAXXEHHM, NCIOJB3YS 3aKOHBI aIreOphl JIOTUKU

ITo Teme "MHpOpMaIIMOHHBIE TEXHOIOTHH"

3.1

YMeHue C03/1aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JOKYMEHTBI u
JEMOHCTPALIMOHHBIE MAaTEPUAIIbl C HCIIOJIb30BAHMEM BO3MOKHOCTEH COBPEMEHHBIX
IPOTPAMMHBIX CPEICTB M 00JIAUHBIX CEPBUCOB

3.2

YMeHue HUCIoNIb30BaTh TAaONMHUYHBIC (pENSIMOHHBIC) 0a3bl JAHHBIX, B YaCTHOCTH,
COCTABJISITH 3ampoChl B 0a3zax MaHHBIX (B TOM YHCJIE BBIYHCISIEMBIC 3aIpoChl),




BBIIIOJIHATL COPTHUPOBKY HU  IIOHUCK 3alMcedl B 63.36 JAaHHBIX, HAaIIOJIHATH
pa3paboTaHHy0 06a3y TaHHBIX

3.3

YMeHue HCHoNb30BaTh AICKTPOHHBIC TAOMHMIBI IS aHanW3a, MPEACTABICHUS W
00pabOTKM JaHHBIX (BKJIIOYAsh BBIYMCICHHE CYMMBI, CPEIHEro apu(pMeTudeckoro,
HarOOJIBIIEr0 ¥ HAMMEHBIIETO 3HAYCHUM, PeIIeHNe YpaBHEHUI)

11 kaacc

Kon
IIPOBEPSAEMOTO
pe3yibTrara

[TpoBepsieMbie TpeIMETHBIE PE3yIbTAaThl OCBOCHUS OCHOBHOUM 00pa30BaTeIbHOM
MPOrPaMMBI CPEHETO 001ero oOpa3oBaHus

1

ITo Teme "Lludgposast rpaMOTHOCTB"

1.1

Hanuune nipeacTaBieHnii 0 KOMITBIOTEPHBIX CETSX M UX POJHM B COBPEMEHHOM MUPE;
00 00ImMX MpUHITUTIAX pa3pabOTKU U (PYHKITMOHUPOBAHUS HMHTEPHET-TTPUIIOKEHUT

1.2

VMeHHe  OpraHW30BBIBaTh  JIMYHOC  HMH(MOPMALMOHHOE  IPOCTPAHCTBO  C
VICTIOJI30BAHUEM  PA3IMYHBIX CPEICTB HHU(POBBIX TEXHOJOTHH; IOHHMaHUE
BO3MOXHOCTEH IM(PPOBBIX CEPBUCOB TOCYIApCTBEHHBIX YCIYT, LH(POBHIX
00pa3oBaTelIbHBIX ~CEPBHUCOB; IIOHMMAaHUE BO3MOXKHOCTEH W  OrpaHUYCHUI
TEXHOJIOTMH HCKYCCTBEHHOTO HHTEIUIEKTA B pa3lIMYHBIX OOJACTSX; HaJIH4IHe
IpeCTaBICHUN 00 HMCMOIb30BAaHUM MH(POPMALMOHHBIX TEXHOJOTUN B pa3IMYHBIX
npodeccuoHaIbHBIX chepax

[To Teme "Teopernueckue 0OCHOBBI HHGBOPMATHKH"

2.1

BianeHne TeopeTMYECKHMM anmaparoM, IMO3BOJSIOIIKAM OINPENENATh KpaTdanllinii
OyTh BO B3BELICHHOM rpade M KOJIMYECTBO IyTeH MeXIy BepIIMHAMU
OPUEHTHPOBAHHOI'O AlIMKJINYECKOT0 rpada

[To Teme "AnropuTmsl 1 nporpaMmMupoBaHue”

3.1

YMeHHe yuTaTh U IIOHUMATh MPOTPaMMBbI, PEAU3YIOLUE HECIOXKHBIE aJrOPUTMBI
O6p&60TKI/I YUCJIOBBIX U TCKCTOBBIX JAHHBIX (B TOM YHUCJIEC MAaCCHBOB U CUMBOJIbHBIX
CTPOK) Ha BBIOPAHHOM Il M3yYCHUsI YHUBEPCAIBHOM SI3BIKE IMPOTPAMMHUPOBAHHS
BbicokOoTO ypoBHs (Ilackams, Python, Java, C++, C#); ymeHune aHanu3upoBaTh
AJITOPUTMBI C HUCITIOJIB30BAHUEM TaGHI/II_[ TPACCUPOBKU; ONpCACIIATh 663
UCTIOIB30BaHUSI KOMITBIOTEPA PE3YJIbTAThl BBITIOJHEHUS HECIOXKHBIX IPOTpamMM,
BKITIOYAIOIIUX [UKJIBI, BETBICHUS W TOIIPOTPAMMBI, TPU 3aJaHHBIX HCXOIHBIX
JTAHHBIX

3.2

YMeHnue Moau(UIMPOBaTH TOTOBBIE MPOrpaMMBbl JAJisl pEIICHHs] HOBBIX 3ajad,
HCIONIb30BaTh MX B CBOMX IMpOrpaMMax B KayecTBe MOANporpamM™m (mpoueayp,

yHKIHI)
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YMeHue peann3oBaTh dTalbl pEIICHWS 3a7ad Ha KOMIIBIOTEpE; yMEHHE
pean30BBIBATh HA BEIOPAHHOM JUTSI H3yYEHHUS SI3bIKE TPOrPAMMHUPOBAHUS BBICOKOTO
ypoBHs (ITackans, Python, Java, C++, C#) TumoBbie anroputMbel 00pabOTKU Yncen,
YHCIIOBBIX TIOCJIEIOBATEIILHOCTEH W MAacCHUBOB: MPEICTABICHHE YHCIA B BHIE
Habopa MPOCTHIX COMHOXKHTEJCH; HAXOXXIEHHE MaKCUMaJIbHOW (MHUHHUMAIHHOM)
U pbl HATYPATLHOTO YKCIIa, 3aMMCAHHOTO B CHCTEME CUHCIICHUSI C OCHOBAaHUEM, HE




npesbimatomuM 10; BerarciaeHne 0000IEeHHBIX XapaKTePUCTHK 3JIEMEHTOB MacCHUBa
WIM  YHCJIOBOM  IIOCIENOBAaTENIbHOCTH  (CyMMBI, IPOM3BEIACHUS  CPEIHErO
apu(pMeTHYeCcKOro, MUHHUMAJIbHOTO W MaKCHMaJIbHOIO JJIEMEHTOB, KOJUYECTBa
3JIEMEHTOB, YJOBJIETBOPSIOIUX 3aJaHHOMY YCIOBHIO); COPTHPOBKY 3JIEMEHTOB
MaccuBa

ITo Teme "MHpOpMaITMOHHBIE TEXHOIOTHH"

4.1

YMeHue uCHoiap30BaTh KOMIIBIOTEPHO-MATEMATUUECKUE MOJEIM [JIs aHajlnu3a
00BEKTOB U MPOLIECCOB: (POPMYITHPOBATH LENb MOJEIUPOBAHMS, BBIOIHITH aHATU3
pe3yabpTaTOB, IMOJYYEHHBIX B XOJ€ MOJEIMPOBAHHUSA;, OLEHUBATh AaJICKBaTHOCTh
MOJENId MOJENUpyeMOMy OOBEKTY WIJIM TMpoleccy; MPEACTaBIATh PE3yJIbTaThl
MOJIEJIMPOBAHUS B HAIJISIIHOM BUJE




10 kaacc

Hpuioxenue 10

IIpoBepsieMble Y1€eMEHTHI COAePKAHUSA

Kon

[IpoBepsieMblil 2JIEMEHT COAEp)KaHUS

1

[Mudposast rpaMOTHOCTH

1.1

[Tpuniunsl paboTel kKomnbioTepa. [lepcoHanbHBI KOMIbIoTEp. BbIOOp KOHpUrypanuu
KOMIIBIOTEPA B 3aBUCUMOCTH OT peIIaeMbIX 3a/1a4

1.2

OcCHOBHbIE TEHJIEHIMH pa3BUTHUS KOMIIBIOTEPHBIX TexHojoruil. IlapamnenbHble
BBIYMCIICHHUS. MHoromnpouneccopHsie CUCTEMBI. CynepKoMIBIOTEPHI.
MuxkpokoHTposuiepbl. PoOoTH31poBaHHbBIE TPOU3BOJICTBA

1.3

daiinosas cucrema. [louck B (aiinoBoii cucreme. Opranuszanus XpaHeHUsI U 00pabOTKU
TaHHBIX C MCIOJb30BAHHEM HMHTEPHET-CEPBUCOB, OOJAUHBIX TEXHOJOTHH W MOOMIIBHBIX
YCTPOMCTB

TeopeTnueckne 0OCHOBBI HHPOPMATUKU

2.1

Wndopmanus, naHHble W 3HAaHUA. YHUBEPCAJIBHOCTh AMCKPETHOTO IPECTaBICHUS
uHpopmanuu. J[BOMYHOE KOAUPOBAHHE

2.2

PaBHOMEpHBIE U HEpaBHOMEPHBIE KOJBL. Y ciaoBue PaHo
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[Monxonbl k m3mMepenuto uHPpopmaruu. CymHOCTh 00BEeMHOTO (a1(PaBUTHOTO) MOAX01a K
M3MEPEHUI0 MH(OPMaIUK, ONpeseieHne OuTa ¢ TOYKHM 3peHHs al()aBUTHOTO MOAXOJA,
CBA3b MEXIy pasMepoMm andaBuTa W HMHPOPMAIMOHHBIM BECOM CHUMBoIa (B
MIPEIIOJIOKEHUH O PABHOBEPOSITHOCTH TOSIBIICHUSI CUMBOJIOB), CBSI3b MEXKY €IUHUIIAMHU
u3Mmepenus: uHpopmammu: Out, Oaiit, KoOaitir, Mo0aiit, ['6aiit. CymHOCTbH
COJIepKATEIIBHOTO (BEPOATHOCTHOTO) MTOIX0/1a K U3MEPEHHIO HH(OpMAIUH, ONpeieTIeHHe
OuTa c MO3UIMU COJCPKAHUS COOOIICHNUS

24

WNudopmannonnsie nporeccel. Ilepenaua mHpopmanuu. VICTOYHHMK, TPUEMHHK, KaHAI
CBSI3U, CUTHAJ, KoaupoBaHue. Mckaxenue wuHpopmanuu npu mnepenade. CKopocTb
nepeaayy JaHHbIX [0 KaHaly CBA3H. XpaHeHHe HHpopMaluu, 00beM MaMATH

2.5

Cuctembl. KoMmmoHeHTHl cucteMbl M HUX B3aumopencTBue. CHCTEMBl YIpPaBJICHHUS.
VYnpasienue kak HHPOpMamoHHbIN nporiecc. OOpaTHast CBA3b

2.6

Cucremsl cumciieHus. PasBepHyTasi 3amuch MENbIX W APOOHBIX YUCENl B MO3UIIMOHHBIX
cuctemMax cuucieHus. CBOWCTBA TO3WIIMOHHOW 3amUCH YHCJIA: KOJWYECTBO HUPP B
3allMCH, TPU3HAK JIETMMOCTH YHUCIAa HAa OCHOBAaHHME CHCTEMBI CUHMCICHHUA. AJTOPUTM
repeBoa LEIoro uyuciaa U3 P-MUHOM CHUCTEMBbI CUMCIICHUSI B JECATUUYHYIO. AJTOPUTM
nepeBosia KOHEUHOH P-muHOi 1poOH B AeCATHUHYIO. ANTOPUTM IMEPEBOA 1IEJIOTO YHCIIa
W3 JECATUYHOM CHCTEMbl cuucieHuss B P-uunyro. JIBomuyHas, BOCbMEpUYHAS U
HIeCTHAAIIATepUYHAs CUCTEMbl CUUCIICHHS, MEPEBOJ] YUCET MEXIYy STUMU CUCTEMaMHU.
ApudmMeTrndecKkue ornepanuu B MO3UIIMOHHBIX CUCTEMaX CUUCICHUS

2.7

HpeZ[CTaBJIeHI/Ie HCJIBIX U BEHICCTBCHHBIX YUCCII B [TAMATU KOMIIBIOTCPA

2.8

Komuposanue tekcroB. Komupoka ASCIL. OpnobaiitHble KoaupoBku. Cranmapt




UNICODE. Komuposka UTF-8. Onpenenenre nHGOpMAMOHHOTO 00BEMa TEKCTOBBIX
COOOIIIeHNI

2.9

KomupoBanune wu3o0Opakenuii. OrneHka HWHPOPMANMOHHOTO 00BbEMa  PacTPOBOTO
rpaduuecKoro M300paXeHHUs MpH 33JaHHOM pa3pelleHHHd W TIyOMHE KOIUPOBAHMS
uBeta. KogupoBanue 3Byka. Onenka HHGOpMaIMOHHOTO 00beMa 3BYKOBBIX JAHHBIX MPH
3aJJaHHBIX YaCTOTE TUCKPETU3ALUHU U Pa3PAIHOCTH KOAUPOBAHUS

2.10

AnreOpa noruku. BpeickaspiBanus. Jlormdeckwe omnepanuu. TaOmuIsl HUCTUHHOCTH
JIOTMYECKUX omepanuid "nu3bloHKIusA", "KOHBIOHKIMA", "uHBepcus", "uMrmumkanus',
"skBuBajieHUMsA". Jlormyeckue BbIpaXeHHsS. BbIUMCIEHHE JIOTUYECKOTO 3HAYEHHUS
COCTABHOT'O BBICKA3bIBAHUS IIPU U3BECTHBIX 3HAYCHUSIX BXOJAIIUX B HETO IEMEHTapHbBIX
BBICKa3bIBaHUH. TaOIUIIbI UCTUHHOCTHU JIOTHYECKHUX BBIpAKECHUM. Jlormueckue onepamnuu
W Omepaluy HaJ MHOXKecTBamMu. [IpuMepbl 3aKOHOB anreOphl JIOTHKH. DKBUBAJICHTHBIC
npeoOpa3oBaHusi JIOTHUECKUX BbeIpakeHHi. Jlormueckue @ynkuuu. IlocTpoenue
JIOTUYECKOTO BBIPAKEHUsSI C JAHHOW TaOmuIeil MCTUHHOCTH. JIOTMYecKue >SJIeMEHTHI
komnbroTepa. Tpurrep. Cymmarop. IlocTpoeHne cxeMbl Ha JOTMYECKUX HJIEMEHTaX IO
JIOTUYECKOMY BBIPAKEHHIO. 3aMKCh JIOTHYECKOTO BBIPAXKEHUS I10 JIOTHYECKOM cXeme

HNudopmaninoHHble TEXHOJIOTUH

3.1

TekcroBbiii iporieccop. PenaktupoBanne u hopmaruposanue. [Ipoepka opdorpaduu u
rpammatukud. CpencTtBa TIOMCKa M aBTO3aMEHbl B TEKCTOBOM  IIPOLIECCOPE.
Hcnonp3oBanne cruneil. CTpyKTypUpPOBAHHBIE TEKCTOBBIE JOKyMEHTHl. (CHOCKH,
ornaieHue. O6maunsie cepBuchl. KomiekTuBHas pabota ¢ JOKyMeHTOM. MHCTpyMEHTHI
peleH3UpOBaHusl B TEKCTOBBIX Iporeccopax. Jlemosas nepenucka. Pedepar. IlpaBuna
IIUTUPOBAHUS MCTOUYHUKOB U odopmiieHus: Oubnuorpapuueckux cchuiok. OdopmieHue
CIIMCKA JINTEPATYPhI

11 kaacc

Kon

[IpoBepsieMblil 37IEMEHT COJEPHKAHUS

1

udposasi rpaMOTHOCTH

1.1

[IpuHUUMIIBI TOCTPOEHHUS W amnmnapaTHble KOMIOHEHThl KOMIBIOTEpHBIX ceTeil. CereBble
npotokodibl. Ceth UuTEpHET. Anpecanus B cetu UuTepHer. Cuctema TOMEHHBIX UMEH

TeopeTnueckne 0OCHOBBI HHOPMATUKU

2.1

Mogenu wu  wmogenupoBanHue. llenm  MomenupoBanusi. COOTBETCTBHE  MOJEIU
MojenupyeMoMy 00BeKTy WM Tmporeccy. Dopmanmzanus MPUKIAIHBIX —3ajad.
[IpencraBienne pe3yabTaTOB MOJCIUPOBAHHS B BHUAC, YAOOHOM HJisi BOCHPHSITHS
gyenoBekoM. ['paduueckoe nmpeacraBieHue NaHHBIX (CXEMBbI, TAOIHUIIbI, TPa(UKH )

2.2

I'padgpl. OcHoBHble mnoHATHA. Buasl rpados. Pemenue anropuTMuveckux 3anaad,
CBSI3aHHBIX C aHAIM30M rpadoB (MOCTPOCHHE ONTUMAIBLHOTO MYTH MEXIY BEpLIMHAMU
rpada, ONpeleNeHUue  KOJIMYECTBA  PA3JIM4YHBIX  INyTed  MEeXAy  BeplIMHAMH
OPUEHTUPOBAHHOTO AIUKINYECKOTO rpada)
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JlepeBbsi. bunapuoe nepeBo. JIucKkpeTHbIe UTPHI ABYX UTPOKOB C MOJHON MH(POPMAIIHECH.
[Toctpoenue nepeBa mepebopa BapUaHTOB, OMUCAHHE CTPATETHHU WIPbl B TaOIMYHOI
¢dbopMe. Beiurpoliinbie cTpaTeruu.




Hcnonb3oBanue rpadoB © JIepeBbEB NpPU ONUCAHHMM OOBEKTOB U  IPOLIECCOB
OKPY KaroILEro Mupa

ANTOpUTMBI U IPOTPAMMHUPOBAHUE

3.1

OmnpeneneHre BO3MOKHBIX PE3YyJIbTaTOB pabOTHl MPOCTEHIINX aJTOPUTMOB YIPABICHUS
WCIOJIHUTENIAMA M BBIYUCIINATENBHBIX AITOPUTMOB. OIpenencHue MCXOMHBIX NaHHBIX,
IIPU KOTOPBIX QJIFOPUTM MOXKET AaTh TPEOYyeMbIil pe3ybTar

3.2

Ortanbl pemeHus 3a1ad Ha KommbioTepe. S3bik mporpammupoBanus (Ilackans, Python,
Java, C++, C#). OcHOBHBIE KOHCTPYKIIUM SI3bIKA MPOTPAMMHUPOBAHMS. THIIBI JaHHBIX:
LIEJIOYKMCIICHHBIE, BEIIECTBEHHbIE, CUMBOJIbHBIE, jorudeckue. BerBnenus. CocraBHbIE
ycnoBust. Hukimbr ¢ ycmoBueM. Lukibl mo mepeMeHHoi. Mcmonbs3oBaHue Tabmuil
TPaCcCUPOBKHU

33

Pa3paboTka u nmporpamMMHas peau3aius alrOPUTMOB PEIICHUS TUIIOBBIX 3a7a4 0a30BOTO
ypoBHs.  [lpumepsr  3amad:  anropuT™Mbl  OOpaOOTKM  KOHEYHOM  YHCIOBOM
MOCJICIOBATEIBHOCTH (BBIYMCICHHE CYMM, IPOM3BEICHHUH, KOJWYECTBA DJIEMEHTOB C
3aJJaHHBIMH CBOWMCTBAMH), AITOPUTMBI aHAIIM3a 3allUCU YHUCENl B MO3UIIMOHHON CUCTEME
CUMCTICHHS, aJTOPUTMBI pEIICHUs 3aJad METOIOM IMepedbopa (TOUCK HaWOOIBIIETO
o0IIero enuTens ABYX HaTypadbHBIX YHCEN, POBEPKA YUCIIA HAa MPOCTOTY)

3.4

O06paboTka CUMBOJILHBIX JaHHBIX. BCTpoeHHbIE (YHKINHU S3bIKA IPOTPAMMHUPOBAHUS IS
00pabOTKU CUMBOJIBHBIX CTPOK

3.5

TabmuuHble BEMWYUHBI (MacCHBBI). AJTOPUTMBI pPabOTHI C DJIEMEHTaMH MacCHBa C
OOHOKpPATHBIM IPOCMOTPOM MacCCHBA: CYMMHUPOBAHUC OJBJICMCHTOB MacCCHUBA, IMOACYCT
Kon4yecTBa (CyMMBI) DJIEMEHTOB MAcCCHBA, YAOBJIETBOPSIOUIMX 3aJaHHOMY YCIIOBHIO,
HaXOXXJCHHE HanOOJIbIIEro (HANMEHBINIET0) 3HAYCHHUS SJIEMEHTOB MAacCHBa, HAXOXKICHHE
BTOPOTO IO BEIMYMHE HAWOONBIIEro (HAWMEHBIIET0) 3HAYCHUS, JTUHEHHBIA TIOHUCK
AJIEMEHTA, TIEPECTaHOBKA 3JIECMEHTOB MacCHBa B 00paTHOM MOPSIKE.

CopTupoBKka OJHOMEPHOTO MaccuBa. [IpocThie METONBI COPTUPOBKH (HAPUMEDP, METOJ
my3bIpbKa, METO/ BbIOOpa, COPTUPOBKA BcTaBkamM). [loarnporpammbl

WNudopmaninoHHble TEXHOJIOTUH

4.1

Anamu3  panHbiX. OCHOBHBIE  3aayd  aHajdW3a JaHHBIX: IMPOTHO3HPOBAHUE,
KIaccupUKanus, KiIacTepus3alys, aHalu3 OTKIOHeHHU. [lociieoBaTeTbHOCTh peIICHHUS
3aa4 aHaJinu3a JaHHBIX: C60p MNEPBUYHBIX JAHHBIX, OYUCTKA U OLICHKA Ka4CCTBA JAaHHBIX,
BBIOOp M (WJIM) TTOCTPOCHUE MOJICIH, TPeoOpa30BaHNUE TaHHBIX, BU3YyaTu3alus JaHHBIX,
WHTEpIpETAIHs Pe3yTbTaTOB

4.2

AHanu3 JaHHBIX C IMOMOIIBIO AJIEKTPOHHBIX TAOMUIl. BbIuuCIeHHE CyMMBbI, CpEIHETro
apu(pMETHYECKOr0, HAUOOJIBIIEr0 ¥ HAMMEHBIIIETO 3HAYCHUN AUana3oHa

4.3

KoMmbploTepHO-MaTEMaTHUECKUE  MOJENHM. IJTanbl KOMIBIOTEPHO-MAaTEMATHYECKOTO
MOJICJIMPOBAHUs: IIOCTaHOBKA 3a/aud, pa3paboTka MOJENH, TECTUPOBAHHWE MOJEIH,
KOMIIBIOTEPHBIN DKCIIEPUMEHT, aHAJIU3 PE3YyIbTaTOB MOACIUPOBAHUS
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UuceHHoe pelieHre YpaBHEHH ¢ IOMOIIIBIO TT0100pa rmapaMmerpa

4.5

Tabmuunbie (pensuuoHHBIE) 0a3bl JaHHBIX. Talnuia - MpeACTaBICHUE CBEICHHH 00
ogHoTHHHEIX oObektax. Ilome, 3ammch. Kirou tabmuiel. Pabora ¢ roroBoit 06a3oit
JaHHBIX. 3amoyHeHue 0a3bl AaHHBIX. [IOMCK, COPTHpPOBKA W (UIBTpAlHs 3aruce.
3anpockl Ha BBIOOPKY JaHHBIX. 3ampockl € TapaMmMeTpaMu. Bwluucisiembie MO B




3ampocax.
MHuoroTtabauunbsle 0a3pl JaHHBIX. TUIBI CBA3ed MexAy Tabnuuamu. 3amnpochkl K
MHOTOTA0IMYHBIM 0a3aM JaHHBIX




Ipuiaoxenne 11

IIposepsiembie Ha EI'D no nudgopmaTnke TpedGoBaHus K pe3yJbTaTaM 0CBOCHUSI OCHOBHOM
o0pa3oBaTe/IbHON NPOIrPaMMBbI CpeHero o01mero 00pa3oBaHus

Konx nposepsiemoro
TpeOoOBaHUSA

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJbTATAM OCBOCHUS
OCHOBHOI 00pa30BaTe/IbHOI MPOrpamMMbl CpeIHero 001ero
o0pa3oBaHuM

3namo (nonumams)

1.1

[ToHnMaHNe OCHOBHBIX MPHHLUIOB YCTPOHCTBA U (YHKIMOHUPOBAHUS
COBPEMEHHBIX CTallMOHAPHBIX U MOOWIIBHBIX KOMITBIOTEPOB; TEHACHIIMN
Pa3sBUTHsI KOMITBIOTEPHBIX TEXHOJOTHIA; BJIaJIeHUE HABBIKAMH PabOTHI €
OTIEPAIlMOHHBIMU CHCTEMaMH W OCHOBHBIMH BHAAMHU IIPOrPAMMHOTO
obecrieyeHus Ui peUIeHHMs y4yeOHBIX 3a7ad IO  BBHIOpAHHOMN
crenuaIn3anuu

1.2

Hannume mnpencraBneHuid o 0a30BBIX NPHUHIMIAX OpraHU3AIMU |
(G YHKITMOHUPOBAHMS KOMITBIOTEPHBIX CETEH

1.3

[ToHMMaHNEe OCHOBHBIX NPUHIMUIIOB TUCKPETHU3AIMH PA3IMYHBIX BHUIOB
uHpopManuu

1.4

[Tonumanue 0a30BBIX AJITOPUTMOB OOPAOOTKH YHCIOBOW M TEKCTOBOM
uHpopMalUK (3amKMCh YHCEN B MO3UIIMOHHOW CHUCTEME CYHCICHUS,
JeTUMOCTh TENIBIX 4YKCET, HAaXOXICHHWE BCEX TPOCTHIX YHCET B
3alaHHOM JuMama3oHe; o0paboTKa MHOTOPa3psAHBIX IENBIX YHCET;
aHaJM3 CHMBOJBHBIX CTPOK H JpPYrHX), ajlrOpUTMOB TIOMCKa U
COPTUPOBKH

1.5

3HaHue (YHKIMOHAJIHHBIE BO3MOXXHOCTH HWHCTPYMEHTAIBHBIX CPEICTB
cpenbl pa3paboTKu

1.6

Bnanenue OCHOBHBIMM CBEIEHHSIMH O 0a3ax MaHHBIX, UX CTPYKTYpe,
CpeJCTBaX CO3JaHMs ¥ pabOThl C HUMH

1.7

[Tonnmanue BO3MOXHOCTEH u OTpaHUYCHUHN TEXHOJOTHI
UCKYCCTBEHHOTO HWHTEJUIEKTa B Pa3JIMYHBIX OONACTAX; HaJM4ue
npescTaBiIeHu 00 HMCMOIb30BaHUM HWH()OPMALMOHHBIX TEXHOJOTUH B
pa3nuYHbIX MPOpECCHOHATBHBIX chepax

1.8

BnaneHne TeOpeTHYECKMM amnmapaToM, MO3BOJIIOIIMM OCYIIECTBIIATH
IIPEJICTaBICHNUE 3alaHHOT0 HATYPAJIbHOIO YNCIIA B PAa3IMYHBIX CUCTEMAX
CUHCIIEHUS; BBINOJIHATh NPeoOpa3OBaHUs JIOTUYECKUX BBIPAKECHUH,
UCTIONB3YS 3aKOHBI alreOphl JIOTUKU; ONPEAENIATh KpaTyalllIui MyTh BO
B3BELICHHOM TIpae M KOJUYECTBO MyTeH MeXIy BepIIMHAMHU
OpPUEHTHPOBAHHOI'O AIIMKINYECKOTO0 rpada

Ymemo

YMeHue HCHoin30BaTh KOMIIBIOTCPHO-MATEMATUYICCKHUC MOACIU JIA
aHaigm3a  OOBEKTOB M MpoIeccoB:  (opMyaupoBaTh  IIENb
MOACIINPOBAHUA, BBIIIOJHATL aHAJIU3 PE3YJIbTATOB, INIOJTYUYCHHBIX B X04€
MOJICITUPOBAHMS; OICHUBATh aJ€KBaTHOCTh MOJETH MOJEIHPYEMOMY
00BEKTY WM TPOLECCY; MPEICTABIATh PE3yIbTaThl MOJEIUPOBAHUS B
HArJISITHOM BHJIE

2.2

YMenue KJIaCCI/I(bI/II_II/IpOBaTB OCHOBHBIC 3aJadyud aHajlku3a JaHHBIX




(mporHo3upoBaHue,  KiaccuuKamusg,  KJIAcTepH3allMs, aHaJIn3
OTKJIOHEHUH1); TOHUMATh TMOCIIEIOBATEIBHOCTh PEIICHHS 33a/a4 aHaIn3a
JAHHBIX: COOp MEpPBUYHBIX JAaHHBIX, OYMCTKA M OLIEHKAa KadyecTBa
JIAHHBIX, BBIOOD ¥ (MJIM) TTOCTPOSHUE MOJIENH, MPpeoOpa3oBaHue JaHHBIX,
BU3YaJIU3aIMsl JAaHHBIX, HHTEPIIPETALUs PE3yJIbTaTOB
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YMenue  ompenenarts  MHGOPMAIMOHHBIT  00BEM  TEKCTOBBIX,
rpaduyueckux W 3BYKOBBIX JaHHBIX TPHU 33JaHHBIX TapaMeTpax
JUCKpETHU3alMi. YMEHHUE OINpPEAeNATh CPEAHIOI CKOpPOCTh Meperadu
JAHHBIX, OLICHUBAaTh W3MEHEHUE BPEMEHU Mepe/layd IMpU W3MEHEHUU
nH(}OPMalMOHHOT0 00BEMA TAHHBIX U XapaKTEPUCTUK KaHaJla CBSI3U
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YMeHue CTpouTh KOJ, 00ECIEeYHBAIONINI HAUMEHBIIYI0 BO3MOXHYIO
CPEIHIO0 JUTMHY COOOIIEHUSI IPU N3BECTHOM YaCcTOTE CUMBOJIOB

2.5

YMeHHe HCIOJIB30BaTh IIPU PELICHMM 3a7a4 CBOMCTBA IO3ULIMOHHOMN
3allACU YHUCEJI, aJITOPUTMBI ITOCTPOCHHS 3aIllUCU YHUCJIA B IO3ULMOHHOMN
CHUCTEME CUHCIICHUs C 33JaHHBIM OCHOBAaHUEM W IIOCTPOCHUS YHUCIA I10
CTPOKE, COIEpKalllel 3aluch 3TOr0 4YHCIa B MO3ULUOHHOM CUCTEME
CUMCIICHMS €  3aJaHHBIM  OCHOBAaHUEM; YMEHHE  BBIIOJIHATH
apudMeTHYECKUE onepalyy B O3UIMOHHBIX CHCTEMaX CUUCIICHUS

2.6

YMeHHe CTpOUTh JIOTUYECKOE BBIPAKEHHE B JU3BIOHKTHUBHON U
KOHBIOHKTUBHOM HOpMaibHBIX (opMax Mo 3aJaHHOW Talmuile
WUCTUHHOCTH; HCCJIEOBaTh O00JIACTh HWCTUHHOCTH BBICKA3bIBAHUS,
COJIepKallero  MEpPeMEHHbIe;  pellaTh  HECIOXHbIE  JIOTHYECKHE
ypaBHEHUS

2.7

YMeHue pemarb aJlrOpUTMHUYECKUE 3aJadyH, CBSI3aHHBIE C aHAIM30M
rpadoB (3a7auu MOCTPOEHUSI ONTUMAJIBLHOTO MYTH MEXAY BEpIIMHAMU
rpada, onpeaeneHrs KoJIU4ecTBa pa3INyHbIX MyTel MeXy BEepIINHAMHI
OPUEHTUPOBAHHOTO AlUKINYecKoro rpada)

2.8

YMeHue UCnoiabp30BaTh ACPEBbS NPU aHAIN3E U NOCTPOCHUM KOJIOB U
JUTSL TIPEICTaBlIeHUs. apu(METHUECKUX BBIPAKEHUH, IPU PELICHUH 3a7a4
IIOMCKA M COPTHUPOBKM; YMEHHE CTPOMUTH JE€PEBO MIPHI 10 33JaHHOMY
aIropuTMy; pa3zpabaTeiBaTh U 00OCHOBBIBATh BBIUTPHIIIHYIO CTPATETHIO
UTPbI

2.9

YMeHMe aHanM3MpoBaTh AITOPUTMBI C MCIOJIB30BAaHUEM TaOJIHUIL
TPACCUPOBKHU;  ONpEAeNsiTh 0e3  HCHOJb30BAHUS  KOMIIBIOTEpA
pe3yIbTaThl BHIIOIHEHUSI HECIOKHBIX MPOrPaMM, BKIFOUYAIOIINUX [IUKJIBI,
BETBJICHUS M [TOANPOTPAMMBI, TPU 33JJaHHBIX MCXOTHBIX JaHHBIX

2.10

YMeHne ompenensTh CIOKHOCTh HM3Yy4aeMbIX B Kypce 0a30BBIX
QITOPUTMOB  (CYMMHpOBAHHE JJIEMEHTOB MacCHBa, COPTHUPOBKA
MaccuBa, MepeOOpHBIC aNTOPUTMBI, JBOUYHBIA TOWCK) W TMPUBOIUTH
IIPUMEPBI HECKOJIBKUX AJITOPUTMOB PAa3HOM CIIOKHOCTH IJIS PEILICHUS
OJTHOM 3aJ1a4u

2.11

BianeHune yHUBEpCadbHBIM S3BIKOM IIPOIPAMMHMPOBAHMS  BBICOKOI'O
ypoBHs (ITackamb, Python, Java, C++, C#), npencraBieHusMu o
0a30BbIX THUNAX JAHHBIX U CTPYKTYpPax JAaHHBIX; YMEHHUE HCIIOIb30BATh
OCHOBHBIC YIPABJISIONINE KOHCTPYKIIMH; YMEHHE OCYIICCTBIIATh aHAIH3
NPEUIOKEHHONW — MPOrpaMMBI:  ONPEAETATh  Pe3ynbTaThl  paboThI
IIPOTPAMMBI TIPU 33JJaHHBIX UCXOHBIX TaHHBIX; OMPEICIISATh, PU KaKHX
HCXOJHBIX HOAaHHBIX BO3MOXHO IIOJTYYCHHUC YKa3aHHBIX PC3YJIbTATOB,
BBISIBIISIT JTAHHBIE, KOTOpPBIE MOTYT TIPUBECTH K OomIMOKEe B pabore




nporpaMMbl;  (OpMyIHpOBaTh  MPEAJIOKEHHUS 1O  yIyYIICHUIO
IIPOrpaMMHOTI0 KOaa

2.12

YMeHue peanu3oBbIBaTh HA BBEIODAHHOM IS HW3YYCHHUS  SI3bIKE
nporpammupoBaHusi Beicokoro ypoBHs (Ilackamb, Python, Java, C++,
C#)  TunoBble  anrOpUTMBl  00paOOTKM  YHCEN,  YHUCIOBBIX
MOCIIEZIOBATEIbHOCTEN ¥ MAacCUBOB: TMPEACTABIEHUE YHCIa B BUIE
Habopa TMPOCTBIX COMHOXHTENEH; HaXOXKIECHHE MaKCUMAalIbHON
(MUHUMATBHOM) TGP HATYPATHHOTO YHCIIA, 3alIMCAHHOTO B CHCTEME
CUHMCIICHUS C OCHOBaHWEM, He MpeBbimaomuM 10; BbUKCICHHE
000OIIEHHBIX XapaKTEPUCTHK SJIEMEHTOB MAacCHBa WM YHUCIOBOM
MOCIIEI0BATEIHHOCTH (cymMMBI, IPOU3BEACHUS CpeaHEero
apu(QMEeTHUYECKOT0, MHUHHUMAJIbHOTO ¥ MAaKCHMAJIbHOIO 3JIEMEHTOB,
KOJIMYECTBA DJIEMEHTOB, YIOBJICTBOPSIONINX 33JaHHOMY YCJIOBHIO);
COpPTUPOBKY 3JIEMEHTOB MacCHBa; YMEHHUE HCIOIb30BaTh B MpOrpaMMax
JaHHBIC PA3IUYHBIX THIOB C YYETOM OTpaHWYEHUN Ha NUANa3oH HX
BO3MOXXHBIX 3HAYCHHM, MPUMEHATh MpPU PEHICHUH 3aJ]a4 CTPYKTYpHI
MaHHBIX (CIUCKH, CIOBapH, CTEKH, OYEpeld, NEpPEBhs); MPUMEHITH
CTaHJApTHBICE W COOCTBEHHBIC  TOANPOTPAMMBI  UIsl  00pabOTKH
YHUCIIOBBIX JIaHHBIX ¥ CHUMBOJIBHBIX CTPOK;, UCIOJB30BaTh IpH
pa3paboTke  mporpamMM  OHMONHMOTEKHM  TOINpOTrpamMM;  yYMEHHE
UCIIOJIb30BATh CpencTBa OTIAJKU nporpaMmm B Cpene
IPOrpPaMMHUPOBAHHUS

2.13

YmMmenne HUCIIOJIB30BATh SJICKTPOHHBIC TaGHI/II_IBI JJIA aHaJIM3a,
MIPEACTABICHUS U 00paOOTKH JaHHBIX (BKIIFOYAsi BEIOOP OMTHUMAaIbHOTO
perieHusi, noa00p JIUHUM TPEH[A, PELICHUE 3a/1a4 MPOTHO3UPOBAHMS);
YMEHHUE HCIOIb30BaTh TaOMWYHBIC (pEIAIMOHHBIC) 0a3bl JaHHBIX U
CITPAaBOYHBIC CUCTCMBI

2.14

YMeHue opraHu30BBIBaTh JIMYHOE MH(OPMAMOHHOE MPOCTPAHCTBO C
UCTIOJIb30BAHUEM  PA3JIUYHBIX  CPEACTB  LU(POBBIX  TEXHOJIOTHUH;
NOHMMaHHE BO3MOXKHOCTEH IU(POBBIX CEPBHCOB T'OCYAAPCTBEHHBIX
ycayr, Hu(poBEIX 00pa30BaTeIbHBIX CEPBUCOB
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Ilepedyenn 31eMeHTOB cofepxaHusi, IpoBepsieMbIX Ha EI'D mo nnopmartnke

Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 [Mudposast rpaMOTHOCTH
1.1 OCHOBHBIE TEHACHIIMY Pa3BUTHS KOMIIBIOTEPHBIX TeXHOJOTUM. [TapaniensHbie

BBIUHUCJICHUA. MHoronpoueccopHHe CUCTCMHBEIL. Pacnpez[enéHHHe BBIUHUCIUTCIIBHBIC
CUCTEMBI 1 00paboTKa OOJIBIINX JAaHHBIX

1.2 [IpuHUKMIIBI TOCTPOCHUS U allapaTHbIE KOMIIOHEHTHI KOMIIBIOTEPHBIX ceTeil. CeTeBbie
npotokoiibl. Cets UnTEpHET. Anpecanus B cetu MaTepHeT. [Ipotokonsl cteka TCP/IP.
Cucrema noMeHHBIX UMEH. Paspenenne IP-ceTH Ha IOACETH C IIOMOINBID MAacCOK
nojceTei

1.3 QaitnoBast cucrema. Ilouck B (aiimoBoit cucreme. [IpuHIMMIBI pasMenieHUs u
MMEHOBaHMs (HaloB B JOJTOBpeMEeHHOM mamsaTu. [11aGiaoHBI JUIsi OMHMCAaHWS TPYMI
¢aitnos

1.4 CkopocTb nepefayu JaHHBIX. 3aBUCUMOCTh BPEMEHH Tepesjaun OT WH()OPMAalMOHHOTO
00bEMa TaHHBIX M XapaKTEPUCTHUK KaHaJa CBS3H

1.5 [udpoBanne naHHbpX. CuUMMeTpHuHBIE M HecuMMeTpHuHble ImUGpsL. [udpsr
npoctoi 3amensl. [udp esaps. Hudp Buwxenepa. Anropurm mudposanust RSA

1.6 Kozpl, mo3Bonstonue oOHApYKUBATh W HUCHPABIATH OIIUOKH, BO3HHKAIOUINE IIPHU
nepenade AaHHbBIX. Paccrostame Xommuara. KomupoBaHue ¢ MOBTOpEHHEM OWTOB.
Koasr XoMmMuHra

2 TeopeTtnueckne 0OCHOBBI HTHPOPMATUKU

2.1 JIBonuyHoe koaupoBaHue. PaBHOMEpHBIE M HEpaBHOMEpHBIE KOAbL. [lekoaupoBaHue
COOOIICHUH, 3allMCaHHBIX C IIOMOIIBIO HEPAaBHOMEPHBIX KOJOB. YcioBue DaHo.
ITocTpoeHHE OAHO3HAYHO JEKOJUPYEMBIX KOJOB C IIOMOILBIO JepeBa

2.2 Teopernueckne MOAXOBI K OLIEHKE KoJMuecTBa MHMopMmaruu. EquHuIel n3mMepeHus
KonnyectBa nHGopMaruu. AnpaBUTHBIN MOIXOA K OLEHKE KOJIMYECTBa HH(POPMAIIUH.
3akoH agmutuBHOCTH HMHPopManuu. Popmyna Xaptiau. Mabopmalus U BEpOATHOCTS.
®opmyina [llennona

2.3 Cucremsl cuucieHus. Pa3BépHyTas 3amuch 1ENBIX U APOOHBIX YUCENT B MO3UIIMOHHOMN
cucreme cuucieHus. CBOWCTBAa MO3WIIMOHHON 3alMUCU 4YHCA: KOJIMYECTBO HUpp B
3alMCH, TMPU3HAK JIEIMMOCTH YHUCJIAa Ha OCHOBAaHHME CHUCTEMbI CUMCIEHUS. AJTOPUTM
nepeBoja 1enoro 4ucia u3 P-MuHON cUCTeMBbl CUMCICHUSI B JECATUYHYIO. AJTOPUTM
nmepeBoJa KOHEYHOW P-wdHOW npoOW B ACCATHYHYIO. AJITOPUTM TEPEeBOJA IEIOTO
yuciaa M3 JIECATUYHOM CHUCTEMbl cuucieHuss B P-uynyro. IlepeBox KOHEYHOM
NeCATUYHON 1pobu B P-munyro. JIBom4Has, BOCbMEpUYHAs M IIECTHAALIATCpUUHAS
CUCTEMBl CUHCJICHHS, CBsI3b MEXIy HHMH. Apu(METHYECKHE OMNepalud B
MMO3UITMOHHBIX CUCTEMaX CUHMCICHUS

2.4 TponyHass ypaBHOBELIEHHAas CHUCTEMa CYHUCICHUA. [[BOMYHO-IECATHYHAs CHCTEMa
CUMCIICHHS

2.5 Komuposanue TtekcroB. KomupoBka ASCIL. OpnobGaiitHbie KoaupoBku. CraHmapt
UNICODE. Komuposka UTF-8. Onpenenenre nHGPOPMAIMOHHOTO 00BhEMa TEKCTOBBIX
cooOmIeHni

2.6 KomupoBanue w3o0Opaxkenuii. OreHka WHGOPMAIIMOHHOTO 00BEMA TpadUIECKUX
JAHHBIX TPU 33JaHHBIX pa3pelleHHHd W TIIyOMHEe KoIupoBaHus 1BeTa. l[BeToBbIC




mojenu. KogupoBanue 3Byka. OnieHka nH(OPMAIIMOHHOTO 00b&Ma 3BYKOBBIX JTaHHBIX
1P 33JJaHHBIX YaCTOTE AUCKPETU3ALUMU U PA3PSAHOCTH KOAUPOBAHUS

2.7

Anrebpa noruku. [Tonstue Bbicka3piBaHus. BbickasbiBaTenbHbIe POPMBI (IPEIUKATHI).
KBaHTOpBI CyI1eCTBOBaHUS U BCEOOLHOCTH.

Jlornueckue oneparuu. Tabmuipl nCTHHHOCTH. JIorndeckne BeipakeHus. Jlornueckue
TOXIOCCTBA. .HOI‘I/I‘IGCKI/Ie onepaunn n onepaunn Had MHOXCCTBaAMMU.

3aKoHBI anreOpbl JJOTMKU. DKBUBAIECHTHBIE IPEOOPA30BAHUS JIOTHYECKUX BBIPA)KEHUI.
Jlornueckue ypaBHEHHs U CUCTEMBI YPABHEHUM.

Jlornueckue ¢GyHKIMU. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTHUECKUX (PYHKUUIH
OT KOJINYECTBA apI'yMEHTOB.

Kanonnueckue ¢hopmbl JOTHIECKUX BBIPAKCHUM

2.8

COBepH_IeHHBIe AN3BIOHKTUBHBIC KOHBIOHKTUBHBLIC HOPMAJIbHLIC (bOpMH, AJITOPUTMBI
HX IIOCTPOCHUA 110 Ta6n1/1ue HCTUHHOCTHU

2.9

Jlornueckne  snemMeHThl B cocTaBe  Kommbiotepa.  Tpurrep.  Cymmatop.
MHuoropa3psansusiii  cymmarop. IlocTpoeHne cxem Ha JIOTUYECKUX DJJIEMEHTaxX IIo
3aIaHHOMY JIOTUYECKOMY BBIPAKEHHMIO. 3aluCh JIOTUYECKOTO BBIPAXKEHUS 10
JIOTUYECKOU CXeMe

2.10

Mopenu u ™openupoBanue. llenmu MopenupoBaHusa. AJIEKBaTHOCTh MOJENTHU
MOJIETTUPYEeMOMY O0BEKTY WM nporeccy. GopMann3anus IpUKIaIHbIX 3a/1a4.

[IpencraBnenne pe3ynbTaTOB MOJCIUPOBAHHS B BUAC, YAOOHOM [UISI BOCIIPHUSTHS
gyenoBekoM. ['paduueckoe npeacrapneHue NaHHbIX (CXEeMBbI, TAOIUIBI, TpadUKH).

2.11

[IpeacraBnenue 1eabIX yuced B MaMsATH KommbioTepa. OrpaHUYeHHOCTH JHamna3oHa
yyceN MpU OrPAaHUYEHUU KOJMYEeCTBa pa3psanoB. llepemonHeHue pa3psiaHON CETKU.
be33nakoBbIe 1 3HAKOBBIC JaHHBIC. 3HAKOBBIN OUT. [[BOMUYHBIN JTOMOIHUTEIBHBIA KO
OTpI/II_[aTeJIBHBIX YUCCII.

[To6uToBBIC JOTHUECKHE omepanuu. Jlormueckuii, apuPMETHISCKUNA U TUKINISCKUN
casuru. [lludpoBanue ¢ moMomp0 MOOMTOBOM onepanuu «uckioygarmee NI

2.12

Hpe,Z[CTaBJIeHI/Ie BCHICCTBCHHBIX YHCCI B IMaMATU KOMIIBIOTCpPA. 3Haqa1ua;1 qacTb U
MopsiIOK uncia. J(uama3oH 3HaYeHUH BEHIECTBEHHBIX uucel. [IpobGnembl xpaHeHUs
BCIICCTBCHHBIX  YHMCCII, CBsI3aHHBIC C OrpaHUYCHHUCM  KOJIMYCCTBA  pa3psaaoB.
Boimonnenue omepanuii ¢ BEMIECTBEHHBIMU YHUCIIAMH, HAKOIJIEHHUE OIIMOOK IpH
BBIYUCIICHUAX

2.13

I'padpr. OcHoBHBIE TIOHATHA. Buasl rpadoB. Onucanue rpadoB ¢ MOMOIIBIO MaTPHIL
CMCIKHOCTHU, BCCOBBLIX MaTpull, CIIHUCKOB CMCKHOCTH. Pemenue AITOPUTMHUYCCKUX
3ajad, CBSA3aHHBIX C aHATM30M rpadoB (MMOCTPOCHHWE ONMTHMAIBHOTO MYTH MEXIY
BepLIMHAMU rpada, onpeesieHue KOJUYeCTBa PAa3NUYHbIX MyTell MEeXIy BepIIMHAMH
OPHUEHTUPOBAHHOTO AIMKINYECKOT0 rpada)

2.14

HepeBbs. bunapuoe pgepeBo. [lepeBbss momcka. CmocoObl 00Xxoma Jepesa.
[IpencraBnenune apudmeTHIecKUx BEIpKEHUN B BUE nepeBa. Vcmonp3oBanue rpados
1 ICPEBHEB MPH OMUCAHUHN 00BEKTOB U MPOIIECCOB OKPYKAIOMIETO MHpa

2.15

JluckpeTHble WTPhI JIBYX WIPOKOB ¢ TonHOW WH(opmanuein. IloctpoeHue nepera
nepebopa BapuaHTOB, OMMCAHUE CTPATETUH UTPHI B TaOIMYHOU (opme. Briurpsininbie
Y TIPOUTPHIIIHBIC TO3UINH. BRIUTPHIIHBIE CTpAaTeTHH




2.16

CpencTBa HMCKYCCTBEHHOTO HWHTeUIEKTa. MeHTH(UKanus M MOMCK H300paskeHUH,
pacrno3HaBaHue Juil. Vcmonap3oBaHME METONOB MCKYCCTBEHHOTO WHTEIEKTa B
oOydaromux cuctemax. VICIONIb30BaHHE METOJOB HCKYCCTBEHHOTO HHTEIUICKTa B
pobororexnuke. MaTepHer Bemeii. Heliponnsie cetn

ANTrOpUTMBI M IPOrPAMMHUPOBAHUE

3.1

dopmanuzaius NoHATUS anroputMma. MammHa TerOprUHra Kak yHUBEpCaabHasi MOJETb
BBIYMCIICHU I

32

OreHKa CI0KHOCTH BhIUMCICHUN. Bpemst paboThl 1 00bEM HCIIONB3YEMOM MaMSTH, UX
3aBUCUMOCTDb OT pa3MCpa UCXOAHBLIX NAHHBbIX. OI_IGHKa ACHUMIITOTUYECKOM CJIIOKHOCTH
QITOPUTMOB. AJTOPUTMBI TOJUHOMHAIBHOU CIIOKHOCTH. [lepeOopHBIE anropHUTMBI.
IIpuMepsl pasiaUYHBIX AITOPUTMOB pELIECHUS OJHOM 3aJa4yd, KOTOpPHIE MMEIOT
Pa3IMYHYIO CII0KHOCTh

33

OmnpeneneHre  BO3MOXKHBIX — PE3YJIbTAaTOB  PAabOTHI  MPOCTEUIIMX  aJTOPUTMOB
YIPABIEHUS HCHOJHUTEISAMA M BBIYMCIHTENBHBIX aJrOpuTMOB. OmpezneneHue
MCXOJIHBIX IJAaHHBIX, IPU KOTOPBIX AJITOPUTM MOXKET JIaTh TPEOyeMblil pe3yabTar

3.4

AnropuT™MbI 00pab0OTKH HATYPAJIbHBIX YHCEN, 3alTMCAHHBIX B IMO3UIIMOHHBIX CHCTEMaXx
CUHCIICHUSA: p3.36I/IeHI/Ie 3aIlliCu 4Yucjia Ha OTACJIbHBIC I_II/Iq)pBI, HaXO0XXJACHUC CYMMBbI U
pou3BeNeHUs (P, HAXOXKICHUE MaKCUMaTbHON (MHHUMATBHOM ) U (PHI.

[Ipencrasnenue uncna B BUae HAOOpa MPOCTHIX COMHOXKHUTEICH. AJTOPUTM OBICTPOTO
BO3BCIACHHSA B CTCIICHD. ITouck MPOCTBIX YUCCI B 3aJJaHHOM JHAIIA30HC C MMOMOIIBIO
JIrOpUTMa «pemreTo DpaTocherar

3.5

MHoropa3psiHble Leble Yicia, 3a0a4i JITMHHON apuMeTuKu

3.6

Azpik  mporpammupoBanus (Ilackanb, Python, Java, C++, C#). Tunsl naHHBIX:
OCI0YUCICHHBIC, BCIICCTBCHHBIC, CUMBOJIBHBIC, JIOTHYCCKHC. BetBnenunsa. Craoxuble
ycaoBus. [{ukibl ¢ ycnoBueM. L{UKIbI O mEpeMEHHOM.

OOpaboTka naHHBIX, XpaHsmuxcsa B (ainax. TexcroBble W JBOMYHBIC (hAIIIBI.
daitnossle iepemeHHbIe ((aitoBeie ykazarenu). Utenue u3 ¢aiina. 3anuck B daii.

Pazouenue 3amaun Ha moazanayu. [loanmporpaMmel (mporieaypsl U PyHKITUN).

Vcnonb30BaHue cTaHAApTHON OMOIMOTEKH S3bIKa MPOrPAMMHUPOBAHUS

3.7

Pexypcus. PexypcuBHble mponenypsl u  ¢yHkuumu. Mcmonb3oBaHue — cTeka
JUIs OpraHU3aluu PEKYPCUBHBIX BBI30BOB

3.8

Yucnennsle Meroabl. TouyHoe u HpUOMMKEHHOE peleHus 3agadd. YuciaeHHoe
pelleHre ypaBHEHUH ¢ IOMOLIbI0 110100pa napamerpa. YucieHHble METOIbl peIeHUs
ypaBHEHM: MeTon mepebopa, MeTox MoJoBUHHOrO neneHus. [IpubGmmxénnoe
BBIUMCIICHUE JJIMH KpPUBbIX. Bbluncienue miomane Guryp ¢ NOMOILBIO YUCIEHHBIX
METOJI0OB (METOA MpsIMOYIOJIbHUKOB, MeToj Tpanenuii). Iloumck makcumyma
(MuHUMYMa) QYHKIIUM OTHOM MEPEMEHHON METOJIOM MTOJIOBUHHOTO JIEJICHUS

3.9

OO6paboTKka CUMBOJIbHBIX JAaHHBIX. BCTpoeHHBbIe (DYHKIMH SI3bIKa MPOTPAMMHUPOBAHUS
JUIs 00paOOTKM CHMBOJBHBIX CTPOK. AJITOPUTMBI OOpaOOTKM CHMBOJBHBIX CTPOK:
MOJICUET KOJIMYECTBA MOSABICHUI CHMBOJIA B CTPOKE, pa30MeHHEe CTPOKH Ha CJIOBa IO
IpoOeIbHBIM CHMBOJIAM, IOMCK TOACTPOKM BHYTPM JaHHOH CTPOKH, 3aMeHa
HalJICHHOM IIOACTPOKM Ha JPYryl0 CTpOKy. I'eHepanus Bcex CIIOB B HEKOTOPOM
anaBuTe, yIOBJIETBOPSIOUINX 3aJaHHBIM orpaHuyeHusM. I[IpeoOpa3oBanue uucia B
CHMBOJIBHYIO CTPOKY M 00paTHO




3.10

MaccuBbl ¥ TIOCJIEI0BATEIBHOCTH Yncell. Beruncienue o000IMEHHBIX XapaKTEPUCTUK
JIEMEHTOB MacCHBa WJIM YHUCJIOBOM IOCIEIOBATEIbHOCTH (CYyMMBI, NPOU3BEIEHUS,
CpeAHEro apu(METUYEeCKOro, MHHMMAJIbHOTO ¥ MaKCHMAaJIbHOTO 3JEMEHTOB,
KOJINYECTBA JIEMEHTOB, yIOBIETBOPSIOIINX 3alaHHOMY YCIOBHIO). JIMHEHHbIN mouck
3aJJaHHOTO 3HAYEHUS B MacCUBE. AJTOPUTMBI pabOTBHl C 3JIEMEHTaMH MAacCHBa C
OJTHOKPAaTHBIM NPOCMOTpoM MaccuBa. CopTupoBKa omHOMEpHOro maccusa. IIpoctsie
METOABI COPTUPOBKU (METOJ| IMy3bIpbKa, METOJ BHIOOpA, COPTHPOBKA BCTABKAMHU).
CopTtupoBka chussHueM. beicTpas coptupoBka wmaccuBa (amroput™ QuickSort).
JIBOMYHBIN [TIOUCK B OTCOPTUPOBAHHOM MAaCCUBE

3.11

JIBymepHBIE MaccuBbl (MaTpHIlbI). AJTOpUTMBI OOpPaOOTKH JBYMEPHBIX MAaCCHBOB:
3allOJIHCHUC JIBYMCPHOI'O YHCJIOBOI'O MacCCHBa 110 3alaHHBIM IIpaBWIaM, TIIOHUCK
JJIEMEHTa B JBYMEPHOM MAacCCHBE, BBIYHCICHHE MakCUMyMa (MHHHUMyMa) M CYMMBI
AJIEMEHTOB JBYMEPHOTO MacCuBa, NepecTaHOBKA CTPOK
Y CTOJIOIIOB JBYMEPHOTO MAacCHBA

3.12

CrnoBapu (accolMaTUBHBIE MAaCCHUBBI, OTOOpakeHus). Xomi-radbmuibl. [loctpoenue
as1(haBUTHO-9ACTOTHOTO CIIOBAPS JIJIsl 33IaHHOTO TEKCTa

3.13

Crexku.  AHaiM3  TOPaBWIBHOCTH  CKOOOYHOTO  BBIpaXEHHA.  BblumcieHue
apru(METUUECKOTO BBIPAKEHUS, 3aIIMCAHHOTO B MOCT(GPUKCHOM opme.

Ouepenu. Micnionp3oBanue odepeu sk BP)eMEHHOTO XpaHEHHUS TaHHBIX

3.14

Anroputmsl Ha rpadax. [TocTpoeHre MUHUMAJIBHOTO OCTOBHOTO JIepeBa B3BELICHHOTO
CBSI3HOTO HEOpUEHTHpOBaHHOro rpada. KomamuecTBo pasnuyHbIX IyTed MEXIY
BEpIIMHAMU OPUEHTHPOBAHHOTO AIlIMKINYECKOT0 rpada. Anroputm JleiKcTpsl

3.15

HepeBbsi. Peanuzanusi nepeBa C TOMOILIBI CCBUIOYHBIX CTPYKTYp. JlBOW4YHBIE
(Ounapubie) nepeBbs. IlocTpoeHue pgepeBa A 3aJaHHOTO apU(METHYECKOTO
BbIpakeHUs. PekypcuBHbIE anropuTMbl o0xoja aepeBa. lcmonb3oBaHuE cTeKa H
ouepenu s 00X0/a Aepena

3.16

JluHaMpuyeckoe NporpaMMHUpOBaHUE KAK METOJ PEIIEHUs 3aJad C COXPaHEHUEM
IIPOMEXYTOUHBIX pPE3yJIbTaTOB. 3aJauyM, pPELIAEMble C IOMOILBIO JUHAMUYECKOIO
MIPOrPaMMHUPOBAHUS: BBIUHUCICHHE PEKYPCUBHBIX (QYHKIHM, MOJACUYET KOJIMWYECTBA
BAPUAHTOB, 33J1a4U ONTHUMHU3ALINU

3.17

[TonsiTie 006 O0OBEKTHO-OPUEHTUPOBAHHOM MpOTrpaMMUpOBaHUU. OOBEKTHI U KIJIACCHI.
CpoiictBa U MeToabl 00beKTOB. OOBEKTHO-OPUEHTHPOBAHHBINA aHanu3. Pa3paborka
mporpaMM Ha OCHOBE OOBEKTHO-OPMEHTHPOBAHHOIO IMoaxona. MHKamcymsus,
HaCJIeIOBaHKE, MOJIUMOp(H3M

WNudopmanoHHbIe TEXHOIOTUU

4.1

Anamu3 ganabiX. OCHOBHBIC 3aJlayd  aHajuW3a JaHHBIX: T[POTHO3UPOBAHUE,
KIaccu(uKanms, KI1acTepu3alus, aHaIu3 OTKIOHeHHH. [1ocienoBaTelbHOCTh PeICHHS
3a/lad aHajW3a JaHHBIX: COOp TMEpPBUYHBIX JAHHBIX, OYMCTKA M OIEHKAa KadecTBa
JTaHHBIX, BBIOOP W (WJIM) TIOCTPOCHHE MOJEIH, TpeoOpa3oBaHUE JTAHHBIX,
BHU3yalu3alusl JaHHBIX, WHTEpIIpeTanus pe3ynbTaroB. [IporpamMMHBIE cpelncTBa H
WuTepHeT-cepBUCHl i 00paOOTKM W TPEICTaBICHHs NaHHBIX. Bonblive maHHBIE.
MammHHOe 00ydeHue

4.2

AHanu3 NaHHBIX C TIOMOIIBIO JEKTPOHHBIX TAOIHIl. BRIUUCICHHE CYMMBI, CpPEIHETO
aprupMETHIECKOro, HanOOJbIIero (HaMMEHBINEr0) 3HaUYCHUS uara3oHa. Beraucienue
kod(puimenTa KOppemsuuH JBYX psAnoB AaHHBIX. [locTpoeHue cTOOYATHIX,
JMHEWYaThIX ¥ KpyroBbix auarpamm. [locrpoenue rpaduxos ¢pynkumii. [logbop munun
TpeH[a, peleHHe 3a/a4 MPOTHO3UpOBaHM. Pemenue 3a1a4 ONTUMU3ALUH C TIOMOIIIBIO
AJICKTPOHHBIX TAOJIHUII




4.3

Jluckperusanusi MpyH MaTeMaTHYeCKOM MOJECIUPOBAHUM HEMPEPBHIBHBIX IMPOLIECCOB.
MonenupoBanue JIBUKEHHUSL. MonenupoBanue OMOJIOTMYECKUX CHUCTEM.
Maremarudeckue MOACIN B JOKOHOMHUKE. Brruncnurensabie SKCIICPUMCHTBI C
Mozensmu. O6paboTka pe3ynbTaToB dKCIEpUMEHTa. MeTo ] HAaMMEHBIIUX KBaJpaToB.
OneHka 4YHMCIOBBIX IMApaMETPOB  MOJEIUPYEMBIX OOBEKTOB W IPOLECCOB.
BoccTranoBiieHre 3aBUCHUMOCTEN IO pe3ysibTaTaM dKCIIEPUMEHTA

4.4

BepositHocTHble Mogenu. Meroasl MonTe-Kapino. MMuTanimoHHOE MOJAEIMpPOBAHUE.
CucTteMbl MacCOBOTO 0OCITYKUBaHUS

4.5

Tabmuunble (pensiuoHHbIC) 0a3bl MJaHHBIX. Tabiuila — MpeacTaBiIeHUE CBEACHUN 00
OQHOTHIHEIX 00BekrTax. Ilome, 3ammch. Kimrou tabmunel. Pabora ¢ roroBoil Oasoit
TaHHBIX. 3amoiiHeHue 0a3bl MaHHBIX. llomck, copTupoBKa W (UIBTpaLUs aHHBIX.
3anpockl Ha BBIOOPKY MaHHBIX. 3ampochl C MapaMeTpaMu. Beruucisempie MmMojs B
3ampocax.

MuoroTabanuHble 6a3bl JaHHBIX. THIBI cBA3e MexIy Tabiuuamu. BHenIHMA KoY.
I{emocTHOCTH 0a3bl JaHHBIX. 3aMPOCHl K MHOTOTAOJIUYHBIM 0a3aM JaHHBIX

4.6

TekcrToBbiii nponeccop. CpencrBa MOUCKAa U aBTO3aMEHBI B TEKCTOBOM ITPOIIECCOPE.
CTpyKTypUpOBaHHbIE TEKCTOBbIE JOKyMeHTHl. CHOCkM, ornaBienue. I[lpaBuna
[IUTAPOBAHUS UCTOYHUKOB U 0popMIIeHUsT OMOIMOTpaUIeCKUX CChITIOK




