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Pabouast mporpamma pa3paboTaHa Ha OCHOBE:

@enepanbHBIi  TOCYIapCTBEHHBIH  00pa30BaTENbHBIA  CTAaHIAPT OCHOBHOTO  OOMIETO
oOpa3oBaHus, yTBepKIeHHBIN [Iprikazom MmuHHCTEpCTBa 00pa3oBaHus U Hayku Poccuiickoit
@enepanyu ot 31.05.2021 Ne 287 «O06 ytBepxkaeHUH (eAepalbHOI0 rocyJapCTBEHHOTO
00pa3oBaTeIbHOTO CTaHIapTa OCHOBHOTO OOIIEro oOpa3oBaHUsA» (C M3MEHEHHUSMH, MPHUKa3
MunuctepctBa npocBernieHus: Poccutickont @enepamnuu ot 18.07.2022 Ne 568);

denepanpbHOil  00pa3oBaTENBHOM  MporpaMMol  cpeaHero  oOmero  oOpa3oBaHwS,
YTBEPKACHHON npuka3zoM Munmnpocsemenus ot 18.05.2023 Ne 371.

Yuebno-memoouueckuii komniexc:

1. Undopmaruka: 11 kmacc: 6a3oBeiii ypoBeHb: yueOnuk / JI. JI. bocosa, A. FO. bocosa. —
M.: BUHOM, Jlabopatopus 3Hanuii, 2020

2. WNudopmaruka: padouas terpaap s 11 kaccal JI. JI. Bocosa, A. 0. Bocoa. — 3-e u3n.,
crepeotun. — M.: BUHOM. JlaGopaTtopus 3HaHUil.

3. Hudopmaruka. 11 xmacc: camocTosiTensHble M KOHTpoJibHBIE padoTsl/ JI. JI. bocosa, A.
1O. bocoBa u ap. — M.: BUHOM. Jlaboparopus 3HaHUH.

4. WNudopmarmka. 10-11 xmaccer: cOopuuk 3amau u ynpaxkaenwii/ JI. JI. Bocosa, A. IO.
bocosa, H. A. AkBunsinoB. — M.: BUHOM. JlabGopatopust 3HaHMiA.

5. bocoga JI. JI. Undopmartuka. 10-11 xmaccel. Komnbrotepusiii nmpaktukym/ JI. JI. Bocosa,
A. 1O. BocoBa, H. A. AkBunsiHoB. — M.: BUHOM. JlaGoparopus 3nanmii, 2021.

DnekmponHvle 00pa3oeamenbHule pecypcyl.

1. Enunas xostekmusi nudpoBbIX 00pa30BaTelIbHBIX PEeCypcoB [DIEKTPOHHBIA pecypc]. /
Pesxxum moctyna: http://school-collection.edu.ru
2. Yuurenbckuit nopran [DnekTpoHHbIN pecypc]. / Pexum noctyma:www.uchportal.ru

3. ®ectuBaib neparoruueckux uaei « OTKphITHIN ypok» [DneKTpoHHBIN pecypc]. / Pexum
nocryma: http://festival. 1september.ru/articles/411439

4. Coo0IecTBO B3aUMOIIOMOINM Y4YUTeNel [DIeKTpoHHbIH pecypc]. / Pexxum mocryma:
http://pedsovet.su/load/136

5. ConumanpHas ceTb pabOTHUKOB 00pa3oBaHus [DIEeKTpOHHBIN pecypc]. / Pexum mocrymna:
http://nsportal.ru

6. bubnuoreka METOAMYECKUX MAaTEpPHAJIOB AJS yuuTens [DneKTpoHHbIH pecypc]. / Pexum
nocryma: http://infourok.ru

7. udpossie oOpazoBaTenbHbie pecypebl. http://wwwi/school-collection.ru.

8. CereBble KOMIIBIOTEPHBIE IIPAKTUKYMBI 1o HNudopmaruke U HKT/
http://webpractice.cm.ru/.

9. http://ffipi.ru - dexpepanbHOE TOCYIAPCTBEHHOE OIOKETHOEC HAYyYHOE YUPEKICHHE
«DenepanbHBIi HHCTUTYT TEAArorMueckKux m3MepeHuin» (JlemoBepcuu, cnenudbukaimm,
konudukaropsr OI'D 2023 roa, oTKpeITHIN OaHK 3amanuii OI'D);

10. http://fcior.edu.ru - ®denepanbHblii HEHTP WHPOPMAITHOHHO-00PA30BATEIBHBIX PECYPCOB
(®LHOP).
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Pabouast mporpamma cocraBieHa ¢ yuétom Paboueil mnporpammsl BocmutaHus MBOY
«Yepnononsckas CII» benoropckoro paiiona Peciyonuku Kpbim (ypoBeHb cpeaHero oOrmiero
obpazoBanusi) Ha 2025-2028 roxapl, yTBepKAEHHOM npukazom oT 21.08.2025 Ne 207.

1. COAEP) KAHUE YYEBHOI'O ITPEJJMETA

Hu¢poBas rpaMOTHOCTH

[TpyHIMIIBI TOCTPOEHUS H alMapaTHble KOMIIOHEHThl KOMIBIOTEpHBIX ceTell. CeTeBbie
npotokoibl. Cetb MHTEpHET. Anpecanus B cetu UuTepHeT. CucteMa JOMEHHBIX UMEH.
Be6-caiit. BeO-ctpanuna. BizaumoneiictBue Opaysepa c BeO-cepBepoMm. JluHamuueckue
ctpanuilsl. PazpaboTka nunTepHeT-npmiioxkeHu (caiito). CeTeBoe XpaHeHUE JaHHBIX.

Bunet nesrensHoctu B cetu MutepHet. CepBrchl MHTepHeTa. ['eonHpOpMaIlMOHHBIE CUCTEMBI.
['eonokanoHHbIE CEPBUCHI PEATbHOIO BpEMEHHU (HampUMep, JIOKalKs MOOWIBHBIX Teae(hOHOB,
ompeiesIeHNe 3arpyKEHHOCTH aBTOMArucTpaieii), ”HTEPHET-TOPTOBIIsl, OpOHUPOBAaHKE OUIIETOB,
TOCTUHHUII.

['ocynapcTBeHHbIE AJIEKTPOHHBIE CEpBUCHI M yciayrd. ColManbHBIE CETH — OpraHU3alus
KOJIJIGKTMBHOTO B3aUMOJICHCTBUS M 0OMeHa JaHHbIMHU. CeTeBOW HTHKET: MpaBHiia MOBEACHUS B
kubepnpoctpanctBe. [Ipobrmema TOMIMHHOCTH —TOdy4deHHOW wuHpopMaruu. OTKpBITHIE
0o0pa3oBaTesIbHbIE PECYPCHI.

TeXHOTeHHbIE UM SKOHOMHYECKHE YTPO3bl, CBA3aHHBIE C HUCIOJIb30BAaHUEM HH(OPMALIMOHHO-
KOMMYHHMKAI[MOHHBIX ~ TexHojorui. OOmue mnpoOiembl  3amiUThl  UHPOpMALMU U
uHdopmanmonHot  OezonmacHocTH. CpencTBa 3amuThl  WHOOpPMAIMM B KOMIIbIOTEpax,
KOMIIBIOTEPHBIX CETSIX M aBTOMATHU3WPOBAHHBIX HMH(OpPMAIMOHHBIX cuctemax. [IpaBoBoe
obecrieueHne HMHPOPMAIIMOHHON Oe3omacHOocTH. [IpemoTBparieHre HECaAaHKIIMOHUPOBAHHOTO
JocTyna K JHUYHOM KoH(UIeHIMalbHON wuH(MOpMaNMK, XpaHsSIIelWcs Ha MepCOHATHHOM
KOMITbIOTEpE, MOOMIIBHBIX yCTpOHCTBax. BpemonocHoe nporpamMmmHoe o0ecriedyeHne U CrocoObl
00pb0OBl ¢ HUM. AHTHUBUpPYCHBIE TporpamMmbl. OpraHuzanys JIMYHOTO apxuBa HH(OpMAIUH.
PesepBHoe konupoBanue. [laponbsHas 3amura apxusa.

NudopmanioHHbIe TEXHOJOTHH | TpOoQecCHOHalIbHAs JeATeNbHOCTh. MH(popMannoHHbIe
pecypcesl. [Hudposas skonomuka. MHGpOpManmoHHas KyJabTypa.

TeopeTnueckne 0CHOBbI HH(POPMATUKHU

Mogemn u monenupoBanue. Llean monenupoBanus. COOTBETCTBUE MOJAEIH MOJEIUPYEMOMY
00BeKTy uiu npoueccy. dopmanusanus NpuKIaIHbIX 3a1a4.

[IpencraBnenue pe3ynbTaTOB MOJCIMPOBAHUS B BUIE, YIOOHOM AJIsi BOCHPHUATHUS UYEIOBEKOM.
['padmyeckoe mpencTaBaeHUE JaHHBIX (CXEMBbI, TAOIHUIIBI, TpadUKH).

I'padsl. OcHOBHBIE MOHATHS. Bunabl rpados. Pemenne alropuTMH4ecKux 3ajad, CBA3aHHBIX C
aHanmu30M TpadoB (IOCTPOCHHE ONTUMAIBHOTO IMYTH MEXIY BEpIIMHAMH Tpada, ompeaeicHue
KOJINYECTBA PA3IMUHBIX ITyTeH MEKIY BEPLUIMHAMU OPHEHTHPOBAHHOTO alUMKIMYECKOTO Tpada).
HepeBbsi. bunapHoe nepeBo. JIMCKpeTHbIE WIPHI JIByX HWIPOKOB C TOJTHON HH(OpMAaLUEi.
[TocTpoenue nepeBa mepebopa BapUaHTOB, ONUCAHUE CTPATETMM UIPbl B TaOIM4HON (opme.
BerpeImHeIe CTpaTeruu.

Hcnonb3oBanue rpadoB M 1epeBbEB NMpPHU OMMCAHUM OOBEKTOB M IPOLECCOB OKPYKAIOIIErO
Mupa.

AJITOPUTMBI U IPOrPaMMHPOBaHNe



OmnpeneneHue BO3MOXKHBIX PE3YJbTAaTOB pPabOThl MPOCTEHIIMX AITOPUTMOB YIPABICHHUS
UCIIOJIHUTENIIMU W BBIYUCIUTEIBHBIX alroputMoB. OrmpeaesieHHe HUCXOJHBIX JaHHBIX, IMpHU
KOTOPBIX aJIFOPUTM MOXKET JaTh TPEOYEMbIil pe3ybTarT.

Oramnbl pemieHus 3a1ad Ha Kommbiorepe. SI3bik mporpammupoBanus (Ilackams, Python, Java,
C++, C#). OcHOBHBIE KOHCTPYKIIMM S3bIKa MPOTPAMMUPOBAHUSA. THWIBI  JaHHBIX:
LEJI0YHCIICHHbIE, BEIIECTBEHHbIE, CUMBOJIbHBIC, JIornueckue. BerBnenus. CocTaBHbIE YCIOBUS.
[ukmsl ¢ yenosueMm. L{ukiel no nepemenHoii. Micnons3oBanue TabauI] TPACCHPOBKH.

Pa3paboTka u mporpamMmHas peaju3alus aJIrOPUTMOB pEUICHHs THUIOBBIX 3a1ad 0a30BOro
ypoBHs. [Ipumepsl 3amay: anropuTMbl 0OpaOOTKH KOHEYHON YHCIIOBOHM IMOCIIEIOBATEIBLHOCTU
(BBIYMCIICHUE CYMM, IPOU3BEIECHHUM, KOJMYECTBA HJIEMEHTOB C 33JaHHBIMU CBOWCTBaMH),
QITOPUTMBl aHAJIU3a 3allMCH YUCEN B MO3ULIIMOHHOW CHUCTEME CUMCIICHUS, allfOPUTMbI PEILICHUS
3a/1a4 MeToJIoM Tepedopa (MOUCK HAaMOOJBIIETO OOIIEro NEIUTENs IBYX HATYpaJbHBIX YHCE,
MPOBEPKa YKCIia Ha TIPOCTOTY).

OOpaboTka CUMBOJIBHBIX JAaHHBIX. BCTpoeHHBbIE (QYHKIMHM $3bIKa HPOrpaMMHUPOBAHUS IS
00pabOTKN CUMBOIIBHBIX CTPOK.

TabnuuHble BeTMYUHBI (MACCUBBI). AITOPUTMBI pabOTHI C 3JIEMEHTAMH MAaCcCHUBA C OJHOKPATHBIM
IIPOCMOTPOM MacCUBa: CYMMMpOBAHHE 3JIEMEHTOB MacCHBa, MOJACYET KOJIMYECTBA (CYyMMBI)
3JIEMEHTOB MAacCHBa, YJIOBJIETBOPSIOMIMX 33JaHHOMY YCJOBUIO, HaXOXKICHHWE HaMOOJIBIIEro
(HaMMEHBIIIETr0) 3HA4YEHWs JJIEMEHTOB MacCHBa, HAaXOXJEHUE BTOPOrO IO BEIMYUHE
HauOO0IbIIEro (HAUMEHBIIIET0) 3HAUYEHUS, JIMHEHHBIN MOMCK 3JIEMEHTA, IEPECTaHOBKA 3JIEMEHTOB
MaccuBa B 0OpaTHOM IOPSIIKE.

CoptupoBKa OJHOMEPHOTO MaccuBa. I[IpocTbie METOObl COPTUPOBKH (HANpUMEpP, METOJ
my3bIpbKa, METOJ] BBIOOpa, COPTHPOBKA BCcTaBKaMHu). [loamporpamMmel.

NudpopmaninoHHbIE TEXHOJIOTHH

AHanu3 naHHbiX. OCHOBHBIE 3aJayd aHalIM3a JAaHHBIX: MPOTHO3UPOBAHHUE, KilaccHUKAIMs,
KJIacTepu3alus, aHaiu3 OTKIoHeHuH. [locnenoBaTenbHOCTh pEIIeHUs 3aad aHaiu3a JaHHBIX:
cOOp MEepBUYHBIX JAHHBIX, OUYMCTKA M OIICHKA KayecTBa MAHHBIX, BHIOOp W/WIM MOCTPOCHUE
MOJIeJIH, IPeo0pa30oBaHNe JaHHBIX, BU3YaIU3alus JaHHBIX, THTEPIIPETALUs PE3yIbTaTOB.
AHanu3 MJaHHBIX C TIOMOIIBIO DJIGKTPOHHBIX TaOnuil. BelMHCIEHHE CYyMMBI, CpEIHEro
apu(pMeTUYECKOro, HauOOJBIIETO U HAMMEHBIIIETO 3HAUEHUH 1MaIa3oHa.
KomnbroTepHo-MaTeMaTHueckue MO/JICIIH. Orarnbl KOMITBIOTEPHO-MAaTEMaTHYECKOTO
MOJIETIMPOBAaHUS: IIOCTAaHOBKA 3ajaud, pa3paboTKka MOJAENU, TECTUPOBAHHE MOJEINH,
KOMIIBIOTEPHBIN SKCIIEPUMEHT, aHAJIU3 PE3yJbTaTOB MOAEIUPOBAHNUS.

YuciieHHOe pellIeHre YpaBHEHUH ¢ TTIOMOIIBIO TI0I00pa mapameTpa.

Tabnuunble (pensilOHHBIC) 0a3bl JNaHHBIX. Tabnuima — TpencTaBiIeHHE CBeIeHUH 00
ONHOTHUMHBIX 00bekTax. [lone, 3ammch. Kimrou Tabmuiel. PaGora ¢ roroBoii 6a3oil JaHHBIX.
3anonuenne 6a3bl naHHBIX. [lonck, copTUpOBKa M QUIBTpaIys 3anuceil. 3anpockl Ha BEIOOPKY
JTaHHBIX. 3aMpOCHI C TapaMeTpaMu. BeraucisieMbie Mois B 3alpocax.

MHuorotabauunble  0a3bl  JaHHBIX. TUObBl  CBA3€d Mexay TabnuuaMmu. 3ampochl K
MHOTOTa0JIMYHBIM 0a3aM JaHHBIX.

CpenctBa ucCKyccTBEHHOro uHTelsiekTa. CepBHCHI MalIMHHOIO MEpeBOJa U Paclio3HaBaHUs
ycTtHOM  peun. HMnpeHtudukanmus W TOUCK  M300paX€HWW,  pacro3HaBaHUE  JIMIIL.
CamooOyuatomuecsi CcuUcTeMbl. VICKyCCTBEHHBIH HWHTEIJIEKT B  KOMIIBIOTEPHBIX — HTrpax.
Hcnonp3oBaHne  METOAOB  HCKYCCTBEHHOTO  HHTENJIEKTa B  OOy4YalolmMX  CHCTeMax.



Hcnonb30BaHne METOJOB HMCKYCCTBEHHOTO WHTEIUIEKTa B poOOTOTEeXHHMKE. VHTEpHET BEIICi.
[IepciekTHBBI pa3BUTHS KOMITBIOTEPHBIX UHTEIUIEKTYaJIbHBIX CUCTEM.

2. INTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIbTATbBI

JIMYHOCTHBIE PE3YJIBTATbBI

JIN9HOCTHBIE  Pe3yJIbTaThl  OTPAKAIOT TOTOBHOCTH W CIIOCOOHOCTh  OOYYarOIIMXCs
PYKOBOJICTBOBAThCS  C(HOPMUPOBAHHOM  BHYTPEHHEH  TO3HMIMEH  JIMYHOCTH, CHUCTEMOM
HEHHOCTHBIX  OpPUEHTAlMii, TO3UTUBHBIX BHYTPEHHHX YOEXKICHHH, COOTBETCTBYIOIIMX
TPaJULIUOHHBIM IIEHHOCTSIM POCCUIMCKOT0 OOIIECTBA, paCUIMPEHNE KU3HEHHOTO OIbITa U OIBITA
NESTENIbHOCTH B TpOIlECCe peanu3alldd  CpPeACTBaMH  y4yeOHOro TpeaMeTa OCHOBHBIX
HANpaBJICHUN BOCIUTATENBHON JeATeNbHOCTH. B pesynbrare u3ydeHus WHPOPMATUKU Ha
YpOBHE CpeaHero obiiero oOpa3oBaHus y oOyuaromierocss OyayT chopMHpOBaHBI CIETYIOIINE
JUYHOCTHBIE Pe3yIbTATHI:

1) rpa:kIaHCKOro0 BOCIMTAHUSA:

OCO3HAaHHE CBOMX KOHCTUTYIIHOHHBIX MIPAB M 00S3aHHOCTEH, YBAXKCHHE 3aKOHA U TIPABOIIOPSIIKA,
COOJIIO/ICHHE OCHOBOIIOJIATAONIMX HOPM HWH(OPMAIMOHHOTO TMpaBa W HWHGOPMAIIMOHHON
0€30I1aCHOCTH;

TOTOBHOCTh  MPOTHUBOCTOATH  WUJEOJIOTHM  OKCTPEMH3Ma, HalMOHAIM3Ma, KceHodoouw,
TUCKPUMHHAIIMKA 10 COIMAIbHBIM, PEIUTHO3HBIM, PACOBBIM, HAIMOHANBHBIM TPU3HAKAM B
BUPTYaJIbHOM MIPOCTPAHCTBE;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

[IEHHOCTHOE OTHOIIICHHE K WCTOPHUYECKOMY HACJIEIUI0, JOCTIKCHUsM Poccunm B Hayke,
UCKYCCTBE, TEXHOJIOTHSX, IIOHUMaHWE 3HAYeHUS WHOOPMATHKM KAaK HAyKd B IKU3HU
COBPEMEHHOTO OOIIECTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITHUECKOTO TIOBE/ICHUS;

CIIOCOOHOCTh OLIGHHWBATh CUTYAllMI0O U MPUHUMATH OCO3HAHHBIC PEUICHHS, OPUEHTUPYSACH Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM 4ucJe B ceTu MHTepHeT;

4) 3cTeTHYeCKOro BOCIMTAHMS:

ICTETUYECKOE OTHOIICHUE K MUY, BKIIFOUAst 3CTETUKY HAYYHOTO M TEXHHYECKOTO TBOPUYECTBA,
CIIOCOOHOCTh BOCIPHHHMATH Pa3lIUYHBIE BHIBI HCKYCCTBA, B TOM 4HCIIE OCHOBAaHHBIC Ha
UCTIOJTb30BaHUU MH(POPMAITMOHHBIX TEXHOJIOTHIA;

5) puznveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTH 3JI0POBOTO M 0€30MacCHOT0 00pas3a >KU3HHU, OTBETCTBEHHOTO OTHOIICHHS K
CBOEMY 3/I0POBBIO, TOM YHCIIe U 3a CU€T coOmoeHus TpeOoBaHMil 0e30MacHON KCIUTyaTaluu
cpencTB HHGOPMAITMOHHBIX U KOMMYHHUKAIIHOHHBIX TEXHOJIOTUH;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K AaKTUBHOW [ESTEIbHOCTH TEXHOJOTMYECKOW M COIMANIbHOW HANpaBIEHHOCTH,
CIIOCOOHOCTh ~ WHHUIIMUPOBATh, IUIAHUPOBATH M CAMOCTOSITENBHO  BBINOJHATH  TaKyro
NeSITeTIbHOCTD;

uHTEpeC K cdepaM NpoPecCHOHATBHON JAEATENbHOCTH, CBS3aHHBIM C  HH()OPMATHKOM,
IpOTPaMMHPOBAaHUEM M HH()OPMAIIMOHHBIMU TEXHOJOTHSIMH, OCHOBAHHBIMH Ha IOCTHIKEHHSIX



WHPOPMATUKA U HAyYHO-TEXHUYECKOTO IMpOrpecca, YMEHHE COBEPIIATh OCO3HAHHBIM BBIOOD
Oynyiieit mpodeccuu U pearn30BbIBaTh COOCTBECHHBIE )KU3HCHHBIE TIIAHBI,

TOTOBHOCTB U CIIOCOOHOCTH K 00Pa30BaHUIO 1 CaMOOOPA30BAHUIO HA MPOTSHKCHUU BCEH KHU3HH;
7) IKOJIOTHY€eCKOr0 BOCIIMTAHUS:

0CO3HaHHE TJI00ATBHOTO XapaKTepa HKOJIOTHUECKUX MPOOJIEM H ITyTeH UX PEUICHHS, B TOM YHCIIe
C y4€TOM BO3MOKHOCTEH MH(POPMAIITHOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA;

8) HeHHOCTH HAYYHOI0 NO3HAHUS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BHTHUS
WH(POPMATUKHU, TOCTIKEHUSIM HAYYHO-TEXHUYECKOTO Mporpecca u oO0IIeCTBEHHON MPaKTUKH, 32
C4éT TOHWMAHHS pONM WHPOPMAIMOHHBIX PECYpCOB, HMH(DOPMAIMOHHBIX TIPOIECCOB U
WH(POPMAIMOHHBIX TEXHOJIOTHH B yCIOBUSX IU(POBON TpaHChHOpMAIMA MHOTUX chep KU3HU
COBPEMEHHOI0 00111eCTBa;

OCO3HAHHME IICHHOCTH HAyYHOW JEeATEILHOCTH, TOTOBHOCTh OCYIICCTBIISITH TPOCKTHYIO U
UCCIIEIOBATEIBCKYIO JSSITeTbHOCTh HHANBHYaIbHO U B TPYIIIIE.

B mporecce JOCTHKEHUS TIMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPAaMMBI 10 HHPOPMATUKE Y
Oo0y4aromuXCcsi ~ COBEPIICHCTBYETCS  SMOIMOHAJIBHBIA  HMHTEJUICKT,  MPEINoJararoniui
c(hOpMUPOBAHHOCTH:

CaMOpEeryJIMpOBaHUS, BKIIOYAIOIIETO CAMOKOHTPOIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTH 3a
CBOE TIOBEJICHUE, CITOCOOHOCTh aJIallTUPOBATHCS K AMOIMOHAIBHBIM M3MCHCHHSIM U TIPOSBIISATH
TMOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMH, BKIIOYAIOIIEH CTPEMIICHUE K JOCTIDKEHHIO TIEITH M YCIIEXY, ONTHMU3M,
WHHUIMATHBHOCTh, YMEHHUE IEHCTBOBATh, UCXO/IS U3 CBOMX BO3MOXKHOCTEH;

OMIMATUHU, BKJIIOYAIONICH CIIOCOOHOCTh IMOHMMATh AMOIMOHAIBHOE COCTOSHHE JIPYTHX,
YUUTBHIBATH €r0 TIPU OCYIICCTBICHHM KOMMYHHKAIIMH, CIIOCOOHOCTh K COYYBCTBUIO W
COTIEPEIKUBAHHIO;

COIMANTLHBIX HABBIKOB, BKIIIOUYAIOIIUX CIIOCOOHOCTh BBHICTPAWBATh OTHOIICHUS C APYTUMHU
JTIOBMHU, 3a00TUTHCSI, IPOSIBIISATH UHTEPEC U pa3periaTh KOHQIUKTHL

METANPEIMETHBIE PE3YJIbTATHI

B pesynprare wusydeHuss HMHPOPMATUKH Ha YPOBHE CpEIHEro OOIIero ooOpa3oBaHUsA Y
oOyuarorierocsi OyAyT CGOPMHPOBAHBI METANpPEAMETHBIC pPE3yJIbTaThl, OTPAXKCHHBIC B
YHHBEPCAIbHBIX YYCOHBIX JCHCTBUSAX, a IMEHHO — IO3HABATEIbHbIC YHHBEPCAIbHBIC YUCOHBIC
NecTBUS, KOMMYHHKAaTHBHbIE  YHUBEpCaJbHble  y4deOHbIE  JCHCTBUS,  PETYJISATHBHBIC
YHHUBCPCAJILHLIC yqe6Hble HeﬁCTBHﬂ, COBMCECTHaAiA ACATCIbHOCTD.

Ilo3naBaTebHBbIE YHUBEPCAJbHbIE YUeOHbIE NeiCTBUS

Ba3zoBrble JJornueckue neiicTBUA:

CaMOCTOSITEIBHO  (OPMYJIMPOBAaTh UM  aKTyallM3UpOBaTh MpoOJIeMy, paccMarpuBath €&
BCECTOPOHHE;

YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK WM OCHOBAaHUS AJIs CpaBHEHUs, KilacCU(PHUKAIIN U
0000111eHN;

ONPENIETATh eI JACSITeIIbHOCTH, 33/1aBaTh MAPAMETPhI U KPUTEPUU UX JTOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U TPOTUBOPEUHS B paCCMATPUBAEMBbIX SBJICHUSIX;



pa3zpabarbiBaTh IUIAH PEIICHUS MPOOIEMBbl ¢ YYETOM aHallM3a MMEIOIIMXCS MaTepPHAIbHBIX H
HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JICATCIILHOCTD, OIICHUBATh COOTBETCTBHE PE3YJIHTATOB IIEJISIM, OLICHUBATh
PHUCKHU TIOCIICACTBHIA e TCIIEHOCTH,

KOODAMHUPOBATh W  BBHINONHATE pabOTy B  YCJIOBUSAX pPEANBHOTO, BHPTYAJIHOTO W
KOMOWHUPOBAHHOTO B3aMMOCHCTBUS;

pa3BUBATh KPEATHBHOE MBIIUICHUE NP PEIICHUH KU3HCHHBIX MPOOJIEM.

Ba3oBble nccienoBaTebCKue ICHCTBHUS:

BJIQJICTh HAaBBIKAMU Y4E€OHO-HCCIIEIOBATEIbCKOW W TMPOEKTHON JESTeNbHOCTH, HAaBBIKAMU
paspenieHus mpodieM, CIOCOOHOCTHI0O M TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY TIOMCKY METOOB
pEIICHHS TPAKTUIECKHUX 3314, TPUMECHCHUIO Pa3IMYHBIX METOJIOB TIO3HAHHS,

OBJIAJICTh BUJAMH JICATEIBHOCTH TIO0 TMIOJIYYCHHIO HOBOTO 3HAHUS, €r0 HWHTEPIPETAINH,
npeoOpa3oBaHUI0 W TMPUMEHEHHIO B PAa3JMYHBIX Y4YEOHBIX CHUTyalMsX, B TOM 4YHUCIE TpH
CO3JIaHUH YYEOHBIX U COIMATIBHBIX TPOCKTOB;

(GopMHpOBaHHE HAYYHOI'O THIIA MBINUICHUS, BIaJICHUE HAYYHON TEPMUHOJOTHEH, KIIFOYCBBIMU
TOHSATHUSIMH U METOJ/IaMHU;

CTaBUTh M (OPMYyIHUPOBATH COOCTBEHHBIE 3a7aud B O0Opa30BaTEIbHON MACSITENBHOCTH U
KU3HEHHBIX CUTYaIUsX;

BBISIBJISITH PUYHHHO-CIICACTBCHHBIC CBSI3U M aKTYaJIM3UPOBATh 3a7a49y, BBIABUTATH THIIOTE3y €6
pEIICHHS, HaXOUTh apTYMEHTHI JIJIs JOKa3aTelIbCTBA CBOMX YTBEPKICHUI, 3a/1aBaTh MMapaMeTphl
U KPUTEPUU PEIICHUS;

aHAJTM3UPOBATh MOJYYCHHBIC B XOJI¢ PEIICHUS 3a7add Pe3yJbTaThl, KPUTUYECKH OIICHUBATh MX
JIOCTOBEPHOCTbD, IPOTHO3UPOBATh U3MEHCHHUE B HOBBIX YCIIOBUSX;

JIaBaTh OIIEHKY HOBBIM CHTYAIIUsIM, OLICHUBATh TIPUOOPETEHHBIHN OIBIT;

OCYILECTBIIATh IICJICHATIPABICHHBIA IOMCK TEpPeHOca CPEACTB M CIIOCOOOB JCHCTBUS B
po(hecCHOHATBEHYIO CPEAY;

NEPEHOCUTh 3HAHUS B I[IO3HABATEIBHYI0O M MPAKTUYECKYIO OO0JACTH >KHU3HENEATEIHHOCTH;
WHTETPUPOBATH 3HAHUS M3 Pa3HBIX MPEJAMETHBIX 00JIACTEH; BEIIBUTATh HOBBIC HJICH, ITPEIJIaraTh
OPUTHHAIILHBIC TIOAXOJbI W PEHICHHS, CTaBUTh TMPOOJEMbI W 3a7aud, JOIYCKAIOIIHe
QIbTEPHATHBHBIC PEIICHHS.

Pa6ora ¢ undopmanmeii:

BJIaACTb HABbIKAMU ITOJTYUCHUA HHq)OpMaHHH U3 UCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOATCIBHO
OCYIIECTBIISATh MOMCK, aHANU3, CUCTEMATHU3AlMI0 U MHTEPIpPETAlUI0 WH(OOPMALUK Pa3INYHbIX
BUJIOB U (hOpM IpeICTaBICHHUS;

CO3/MaBaTh TEKCThl B Pa3IU4YHBIX (opMarax ¢ yuy€TOM Ha3HaueHUs HHPOpPMAIMU U IEIeBOU
ayJIMTOPUH, BBIOUpAas ONTHUMANbHYIO (OpMY MPEACTABICHUS U BU3yallu3alllu;

OLCHUBATL JOCTOBCPHOCTBH, JICTUTUMHOCTDH I/IH(bOpMaI_[I/II/I, €€ COOTBETCTBHUEC IMpaBOBBIM U
MOPaTbHO-ITHUYECKUM HOPMaM;

HCIIOJIB30BaTh CpCACTBA I/IH(i)OpMaHI/IOHHBIX U KOMMYHHUKAITUOHHBIX TEXHOJIOTUH B peIiCcHUN
KOTHUTHUBHBIX, KOMMYHHUKATUBHBLIX W OPraHU3allMOHHBIX 3ajad C CO6J'IIOI[€HI/IGM Tp€60BaHI/II\/’I
SPrOHOMHUKH, TEXHUKH O€30MaCHOCTH, TMTUEHBI, pecypcocOepekeH s, MPaBOBbIX U 3TUYECKUX
HOPM, HOPM HH(POPMAIIMOHHON O€301TaCHOCTH;

BJIa/IETh HAaBBIKAMU PACIO3HABaHUS U 3alUTHl UH(OpMaruu, HHGOpMAIIMOHHONW 0e30MacHOCTH
JUYHOCTH.



KoMMmyHHKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUSA

Oo0menue:

OCYILECTBIISATh KOMMYHHKAIIUU BO BCeX cdepax KU3HHU;

pacro3HaBaTh HEBEpOAJIbHBIC CPEACTBA OOIICHUS, NMOHMMATh 3HAYEHHE COIMATBHBIX 3HAKOB,
pacno3HaBaTh NPEANOCHUTKY KOH(MIMKTHBIX CUTYalluil U YMETh CMATr4aTh KOH(MIUKTHI,

BJIQJIETh PA3IMYHBIMHU CIIOCOOAMU OOIIEHHS W B3aUMOJCHCTBHS, apryMEHTHUPOBAHHO BECTU
JINAJIor;

Pa3BEPHYTO U JIOTUUHO U3JIaraTh CBOK TOUKY 3PEHHUS.

CoBMecTHas 1eSITeJIbLHOCTD:

MOHUMATh U UCTIOJIh30BaTh MPEUMYIIIECTBA KOMaHIHON ¥ HHIUBUIYaTIbHOU PabOTHI;

BBHIOMPATh TEMAaTUKy W METOJbl COBMECTHBIX JEHUCTBHM C Yy4€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEN KaXKJA0r0 WIeHa KOJUIEKTHBA;

MPUHUMATh LIEJIM COBMECTHOM AEATEIBHOCTH, OPraHU30BbIBATh U KOOPJAUHUPOBATH IEUCTBUS 110
€€ TOCTIKEHUIO: COCTaBIISITh

IUTaH JIEHCTBUM, pacmpelesaTh poJid ¢ y4€TOM MHEHHH YYacTHHUKOB, 00CYXIaTh Pe3ylbTaThl
COBMECTHOM paboThI;

OIICHMBATh KAueCTBO CBOETO BKJIAJa M Ka)XJOTO YYaCTHHKA KOMAaHJbI B OOLIMI pe3ynbTar 1o
pa3paboTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE MPOEKTHI, OLECHUBATh HUJAEHW C IO3WIMM HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKOM 3HAYUMOCTH;

OCYILECTBIISATh TO3UTUBHOE CTPATErMUYECKOE IMOBEJACHUE B PAa3IMYHBIX CUTYyalUsAX, MPOSBIATH
TBOPYECTBO U BOOOpakeHUE, ObITh NHULIUATUBHBIM.

PeryasiTUBHBbIEe YHMBepcaabHble yueOHbIe AeiicTBUS

Camoopranuszaunus:

CaMOCTOSITENIbHO OCYIIECTBIIATH TO3HABATENIbHYIO J1€ATEIbHOCTD, BBISBIATH MPOOJIEMbI, CTABUTH
u (GopMyIupoBaTh COOCTBEHHBIC 3aJaul B 0Opa30BaTENbHON NEATEIHHOCTH M KU3HEHHBIX
CUTYalIUsX;

CaMOCTOSITENIFHO COCTaBJIATh IUIAH PELICHHS IMPOOJIeMbl € YYETOM HMMEIOLIUXCS PECypCoB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEINOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CHTYAIIHsIM;

pacIMpsATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JINYHBIX MPEIIOYTEHHI;

JIeJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;
OLICHUBATbH MTPUOOPETEHHBIN OMBIT;

croco0CTBOBAaTh (POPMUPOBAHUIO W TPOSBICHUIO IIHPOKON HJPYAMIIMH B Pa3HBIX 00JIaCTIX
3HAHMI, TOCTOSTHHO MOBBILIATH CBOM 00pa30BaTeNbHBIN U KyJIbTYPHBIN YPOBEHbD.
CaMOKOHTPOJIB:

7laBaTh OIIGHKY HOBBIM CHUTYallusiM, BHOCHTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATDH
COOTBETCTBHUE PE3YJIbTATOB LIETISIM;

BJIAJICTh HABBIKAMH TO3HABATEIBHOW pE(IIEKCHM KaK OCO3HAHUS COBEPIIAeMBIX ACUCTBUH U
MBICJTHTEIBHBIX MPOIECCOB, MX PE3yJIbTATOB U OCHOBAHMI; MCIIOIB30BATh MPUEMBI pedIeKCHu
JUTSL OLICHKU CUTYalluu, BBIOOpA BEPHOTO PELICHHUS;

OILICHUBATh PUCKU M CBOEBPEMEHHO MPUHUMATD PEIIEHUS MO0 UX CHIKEHUIO;

MPUHUMATh MOTHUBBI M ApTYMEHTHI JPYTHUX MPU aHAIHU3€E PE3yIbTaTOB JIeATEeIHHOCTH.

IIpunsaTus ceds u Apyrux:

NPUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;



IIPUHUMATh MOTUBBI U ApTyMEHTBI JPYTUX [IPU aHATIU3€ PE3YJIbTAaTOB JEATEIBHOCTH;
NpU3HABaTh CBOE MPaBO U MPaBO JAPYTuX Ha OMIUOKY;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP € TIO3UILIUH JIPYTOTO YEIOBEKA.
MNPEAMETHBIE PE3YJIBTATHI

B nponecce m3ydenns kypca mHpopmatuku 6a3zoBoro ypoHs B 11 kjacce oOydaronumucs
OyAyT IOCTUTHYTHI CICAYIOIINH MPEIMETHBIE PE3yJIbTAThI:

HaJIM4YMEe TPEACTABICHUN O KOMITBIOTEPHBIX CETAX U MX POJIM B COBPEMEHHOM MHpe, 00 00IuX
MPUHIIUATIAX pa3padoTKu U GYHKIIMOHUPOBAHHS HHTEPHET-TIPHIIOKEHU;

NOHUMaHWE YTrpo3 HWHPOPMALMOHHOW OE30MAaCHOCTH, HCIIONb30BaHUE METOJOB U CPEACTB
NPOTHBOACUCTBUS OITHM Yrpo3aM, COONIIOJeHHEe Mep O€30MacHOCTH, TPEIOTBPAIIAIONIINX
HE3aKOHHOE PaclpOCTpaHEHHUE MEPCOHATIbHBIX TaHHBIX;

BJIQJICHUE TEOPETUUYECKUM amlmnapaToM, TIO3BOJISIONIMM OINpEeAeNsATh KpaT4alliuii MyTh BO
B3BEIICHHOM rpae U KOJIMYECTBO TMyTeH MeXAy BEpUIMHAMU OPHEHTUPOBAHHOTO
aIUKIndecKkoro rpaga;

YMEHHE YHUTaTh W MOHUMATh MPOTPaMMBbI, pEaTH3yIOIINe HECIOXKHBIC alTOPUTMBI 00pabOTKU
YHUCIIOBBIX M TEKCTOBBIX JaHHBIX (B TOM YHCJIE MACCHBOB M CHUMBOJBHBIX CTPOK) Ha BEIOpAaHHOM
JUTSL M3YYCHUSI YHUBEPCAIILHOM SI3BIKE TIPOTrpaMMUpOBaHus Beicokoro ypoBHs (ITackans, Python,
Java, C++, C#), aHaim3upoBaTh AQITOPUTMBI C UCIOJIB30BaHUEM TAaOJIUI] TPaCCHPOBKH,
onpeaensats 0e3 UCIOIb30BaHUSl KOMITbIOTEpA Pe3yNIbTaThl BBIIIOJHEHHS HECIOXKHBIX MTPOrPaMM,
BKJIIOYAIOLIUX LUKIbI, BETBJICHHUS M MOANPOTrPaMMbI, NPU 3aJaHHBIX MCXOJIHBIX JAaHHBIX,
MOIU(UIIMPOBATH TOTOBBIE MPOTPAMMBI JAJIsl PEIICHUS HOBBIX 3a/1ay, MCIOJIb30BAaTh UX B CBOMX
nporpaMMax B KauecTBe MOJANporpaMm (poueayp, GyHKIui);

yMEHHE PEaTu30BbIBATh HAa BBHIOPAHHOM JI M3yUEHUs SI3bIKE MPOTrPAMMUPOBAHMS BBICOKOTO
ypoBHs (Ilackans, Python, Java, C++, C#) TunoBsle anropuT™Mbl 00paObOTKU YMCEN, YHUCIOBBIX
MOCJIEIOBATEIbHOCTE W MAacCCHBOB: TIPEACTaBICHHME 4dHcIa B BHUAe Habopa MPOCTHIX
COMHOKHUTENCH, HaXO0XIEHHE MaKCHUMAaJbHON (MHHHMAIBHOW) HUGPHI HATYpaJIbHOTO 4YHCIIA,
3alMCAaHHOTO B CHCTEME CYHCJICHHS C OCHOBAaHMEM, He mpeBblmarommM 10, BbUUCIECHUE
0000IIEHHBIX XapaKTEPUCTUK 3JIEMEHTOB MAacCHBa WM YMCIOBOM MOCIEI0BATEIBHOCTH (CYMMBIL,
MPOU3BENICHUS, CPEJAHEr0 apu(PMEeTHYEeCKOro, MUHUMAIBHOTO U MaKCUMAJIbHOTO 3JEMEHTOB,
KOJIMYECTBA DJIEMEHTOB, YAOBJIETBOPSIOUINX 3alaHHOMY YCIOBHIO), COPTUPOBKY 3JEMEHTOB
MacCHBa;

YMEHHE HCIIOJIb30BaTh TaOIW4YHBbIC (PENSIUOHHBIC) 0a3bl NAaHHBIX, B YaCTHOCTH, COCTaBIIAThH
3ampockl K 0a3zaM JaHHBIX (B TOM YHCJE 3alpOChl C BBIUUCISEMBIMU TOJSMHU), BBIOIHSTH
COPTHPOBKY M ITOKCK 3amuceil B 0a3e JaHHBIX, HATIOIHATH pa3paboTaHHy0 0a3y JaHHBIX, YMEHHE
UCIIOJIb30BaTh 3JIEKTPOHHBbIE TaONMUIBl Ul aHanu3a, MpeAcTaBiIeHUs U oOpabOTKM JIaHHBIX
(BKJIIOYAsl BBIYMCIICHUE CYMMBbI, CPEAHET0 apHU(PMETHYECKOro, HauOOJbIIET0O M HAUMEHBLIETO
3HAYCHUM, PEIICHUE YPAaBHECHU);

YMEHHE HCIIOIb30BaTh KOMITBIOTEPHO-MaTeMaTHUECKUEe MOJENU [l aHaiu3a OOBEeKTOB U
nporeccoB:  (GopMynaHpoBaTh Ledb MOJAETUPOBAHUS, BBIMONHATH AaHANU3 pPE3yJIbTaTOB,
NOJYYCHHBIX B XOJI€ MOJEIHMPOBAaHUS, OLEHHBATh COOTBETCTBHE MOJEIH MOJCIUPYEMOMY
00BEKTY WITU TPOIIECCY, MPEACTABIATH PE3YIbTaThl MOJICTHUPOBAHUS B HATJISTHOM BUJIC,

YMEHHE OpraHW30BBIBATH JIMYHOE WH(GOPMAIMOHHOE NPOCTPAHCTBO C HCIIOJIB30BAaHUEM
pa3uyHBIX [UQGPOBBIX TEXHOJOTWH, TOHMMaHWE BO3MOXKHOCTEH IM(POBBIX CEPBUCOB
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TOCYJIapCTBEHHBIX YCIIYT, HUPPOBBIX 00pa30BaTEIbHBIX CEPBUCOB, TOHUMAHNUE BO3MOXKHOCTEH U

OI‘paHI/I‘-IeHI/Iﬁ TEXHOJIOTHH HCKYCCTBCHHOI'O HMHTCIIJICKTA B Pa3JIMYHbIX 06HaCT}IX, HaJIUn4uec

npeAcTaBIeHU 00  WCIONBb30BaHUM  MH()OPMAITMOHHBIX

npodeCCHOHATBHBIX chepax.

TEXHOJIOT Ui B Pa3InYHBIX

3. TEMATHYECKOE IINTAHUPOBAHUE

Ne | Ha3BaHnne pasznena wiv TeMbl Konnue
n/n CTBO
qacoB/
ITP/KP

DneKTpOHHO-00pa30BaTEIbHBIC

pecypceel

1. | UadopmanmoHHOE MOICITHPOBAHUE 8/4

www.school.edu.ru
http://school-collection.edu.ru

https://resh.edu.ru
http://www.uchportal.ru
www.fipi.ru
www.nsportal.ru
www.infourok.ru

2. | CereBbic nH()OPMAIIHOHHBIC TEXHOJIOTHH. 6/2/1

www.school.edu.ru
http://school-collection.edu.ru

https://resh.edu.ru
http://www.uchportal.ru
www.fipi.ru
www.nsportal.ru
www.infourok.ru

3. | AlropuT™bl ¥ JIEMEHTBI TTPOTPaMMHUPOBAHUSI. 9/3

www.school.edu.ru
http://school-collection.edu.ru

https://resh.edu.ru
http://www.uchportal.ru
www.fipi.ru
www.nsportal.ru
www.infourok.ru

4. | ObpaGoTrka wuHpOpMALUU B DICKTPOHHBIX 6/3
TabJMmax.

www.school.edu.ru
http://school-collection.edu.ru

https://resh.edu.ru
http://www.uchportal.ru
www.fipi.ru
www.nsportal.ru
www.infourok.ru

5. | CpenctBa UCKYCCTBEHHOT'O MHTEIJICKTA. 4/0/1

www.school.edu.ru
http://school-collection.edu.ru

https://resh.edu.ru
http://www.uchportal.ru

www.fipi.ru
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http://school-collection.edu.ru/
https://resh.edu.ru/
http://www.uchportal.ru/
http://www.nsportal.ru/
http://www.infourok.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://www.uchportal.ru/
http://www.nsportal.ru/
http://www.infourok.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://www.uchportal.ru/
http://www.nsportal.ru/
http://www.infourok.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://www.uchportal.ru/
http://www.nsportal.ru/
http://www.infourok.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://www.uchportal.ru/

www.nsportal.ru
www.infourok.ru

Hrtorosoe noBropeHue.

www.school.edu.ru
http://school-collection.edu.ru

https://resh.edu.ru
http://www.uchportal.ru
www.fipi.ru
www.nsportal.ru
www.infourok.ru

UTOI'o

34/12/2

11



http://www.nsportal.ru/
http://www.infourok.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://www.uchportal.ru/
http://www.nsportal.ru/
http://www.infourok.ru/

4. KAJIEHIAPHO - TEMATHYECKOE INTAHUPOBAHHME 11O UH®OPMATHKE,
11 KJIACC, 2026-2027 YY. T

Koua- Jara npoBenenus
BO YPOKa IIpumeua

JacoB HHe
IJIaH dakr

Tema ypoka

I'nasa 1. Uudopmanmonnoe moesnpoBanune (8 yacos).

[IpaBuna texuuku OezomacHoctu (MucTp. Ne 9, 66, 67). 1 01.09.26
Mojienu u MOAEIMPOBAHUE.
Mopenu Ha rpadax. 08.09.26
3HaKOMCTBO ¢ Teopueit urp. IIpakmuueckas pagoma Ne 1. 15.09.26
Mogenu cucrem.
ba3a qaHHBIX KaK MOJCIb MPEAMETHOH 00JIACTH. 22.09.26
Pensammonusie 0a3el JaHHBIX. 29.09.26
Cucremsl ympaBieHusi Oazamu naHHbIX. [Ipakmuueckas 06.10.26
padoma Ne 2. 3uakomctBO ¢ CYB/I.
[IpoexktupoBanne w  pa3paboTka  0a3pl  JaHHEBIX. 13.10.26
Ipakmuueckaa padboma Ne 3. Coszmanne 0a3bl JaHHBIX
«IIpuemnasi KOMUCCHSI»
3anpocel B 0Oasze nmaHHbIX. [lpakmuueckas padoma Ne 4. 20.10.26
Peanmszanmst mpoCTBIX W CIOXKHBIX 3allpOCOB B PEKUME
nu3aiiHa (KOHCTPYKTOPA 3apOCOB).
Laasa 2. CereBble nH(pOpManoHHbIe TexHoaorun (6 yacon).
OCHOBBI  TIOCTPOEHHSI W  amlmapaTrHble  KOMITIOHEHTHI 1 10.11.26
KOMIIBIOTEPHBIX CETEH.
Kak ycrpoen MHTEpHET. 1 17.11.26
Cnyx0b1 Wutepuera.  IIpakmuueckas paboma Ne 5. 1 24.11.26
Hutepner. Pabota c SJIEKTPOHHOMN MIOYTON u
TeNeKOH(DEPEHITUSIMHU.
HHTepHET Kak r1o0abHasi HHPOPMAITMOHHAS CHCTEMA. 01.12.26
Ilpakmuueckas __padoma _Ne 6. Uurepuer. Pabora c 08.12.26
MTOUCKOBBIMH CHCTEMaMH.
Konmponvnas __paboma __Ne 1.  Hugopmauuonnoe 15.12.26
Mmodenuposanue. Cemegble mexHo02uU.
LjaBa 3. AJIrOpUTMBI M 3J1€eMEHTBI NporpaMmMupoBanust (9 yacos).
OCHOBHBIC CBEJICHHS 00 aJITOPUTMAaX. 1 22.12.26
Ilpakmuueckasn paboma Ne 7. Ynpasnenue 29.12.26
QITOPUTMHYCSCKUM HCIIOJHUTEIICM.,
AJTOPUTMHYECKUE CTPYKTYPEHL. 12.01.27
3anmuch  aNTOPUTMOB HAa  s3BIKE  IIPOTPAMMHPOBAHUS 19.01.27
[Tackas. Ilpakxmuueckas padoma Ne 8.
[IprpammupoBanue aJITOPUTMOB Ha SI3BIKE
nporpammupoBanust [Tackans.
AHaJI3 MporpamMm ¢ MOMOIIBIO TPACCHPOBOYHBIX TAOJIHIL. 26.01.27
QDYHKIMOHATBHBIA OIXO0 K aHAINU3Y IPOrpamMm 02.02.27
CTpyKTypHpOBaHHBIE THIIBI JaHHBIX. MacCHBBIL. 09.02.27
CrtpykTypHOE MpOrpaMMHUpPOBAHHE. Ilpakmuueckasn 16.02.27
padoma N 9. IlporpamMmupoBaHre 00pabOTKH MAaCCHBOB.
PexypcHBHBIE aITOPUTMEI. 1 02.03.27
I'naBa 4. O0pa6oTka nHGOpPMALNHU B 3JEKTPOHHBIX Ta0aunax (6 yacos).
Tabmmynasni mporeccop. OCHOBHBIC CBEACHMS. 1
PemaktupoBanne u ¢GopMaTHpoBaHHE B  TaOJWIHOM 1 16.03.27
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I IPOIIECCOpe. I

BceTpoennsie byHKIANR u ux HCITOJIB30BaHUE. 23.03.27
Ilpakmuyeckaa padoma Ne 10. Craructudeckas
00paboTka JaHHbBIX cpencTBamMu pepakropa OT.
Jlormyeckue HyHKIHM. 06.04.27
WHCcTpyMeHTHI aHanm3a NaHHBIX. _[Ipakmuueckas padoma 13.04.27
Ne 11. HarnagHoe — TpeICTaBI€HHE  Pe3yJIbTAaTOB

CTaTUCTUYECKOH 0OpabOTKM [aHHBIX B BHJE IUarpamm
cpencrBamu OT.

Ilpakmuyeckaa paboma No ]2 Pemenue 3amau 20.04.27
ONTUMAIBHOTO IJIAHUPOBAHHSI.

InaBa 5. CpeAcTBa HCKYCCTBEHHOTO HHTe IeKTa (3 yaca),

CpencTBa HCKYCCTBEHHOTO MHTEIIICKTA. 1 27.04.27
CamooOyuarormuiecs: cucteMbl. VICKyCCTBEHHBI HMHTEIICKT 1 04.05.27

B KOMIIBIOTEPHBIX UTPaXx.
Hcnonp3oBaHNe METOAOB HMCKYCCTBEHHOTO HHTEIUIEKTa B 11.05.27
poboTorexHuke. [lepcrneKTUBB pa3BUTHS KOMITBIOTEPHBIX
WHTEJUICKTYAIbHBIX CUCTEM.

Koumponvnan paboma Ne 2. Inemenmot 18.05.27
NPOZPAMMUDOSaARUA. DIeKMPOHHbLE MAOIULbL.
HToroBoe moBTOpEHHE. 25.05.27

5. MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA30BATEJBHOM ITPOT'PAMMBI

Kon [IpoBepsiemMble TpegMeTHBIE pPe3yIbTaThl OCBOCHUSI OCHOBHON 00pa3oBaTebHON
POBEPSEMOTO MPOTPaMMBI CpEAHEro oo1iero 00pa3oBaHus
pesynbTara
1 ITo Teme "Lludposas rpaMOTHOCTB"
1.1 Hanmu4une npeacraBiieHuid 0 KOMITBIOTEPHBIX CETSIX U UX POJH B COBPEMEHHOM MHUpE; 00

o0muX NpuHOHNAX pa3paboTku U (PyHKIMOHUPOBAHMS HHTEPHET-TIPHIIOKCHUH

1.2 YMeHre opraHn30BBIBATh JIMYHOEC MHQOPMAIIHOHHOE TIPOCTPAHCTBO C MCIOJIh30BaHHUEM
Pa3IMYHBIX CPENCTB HU(POBBIX TEXHOJOTWH; MOHNMAaHHWE BO3MOXHOCTEH IU(PPOBBIX
CEPBHCOB TOCYJapCTBEHHBIX YCIIyT, MU(GPOBBIX 00pa30BaTENbHBIX CEPBHCOB;
MMOHUMaHUE BO3MOYKHOCTEHN M OrpaHUYEHUI TEXHOJOTHIl HCKYCCTBEHHOTO MHTEIJIEKTa B
Pa3IMYHBIX 00JIACTSIX; HAIMYKHE MPECTABICHUN 00 UCIOIB30BaHUH WH(GOPMAITHOHHBIX
TEXHOJIOTHH B PA3IMYHBIX TPO(ECCHOHANBHBIX cepax

2 ITo Teme "TeopeTnueckre OCHOBBI HH(POPMATUKHU"

2.1 Bilanenue TeopeTHYECKMM aImapaToM, MO3BOJIIOIIMM ONPEAEIATh KpaTyallluil MyTh
BO B3BEIICHHOM rpad)e W KOJMYECTBO IMyTeH MEXOY BEpIIMHAMH OPHUEHTHUPOBAHHOI'O
aIMKINIecKoro rpada

3 Ilo Teme "AnropuT™msl U IporpaMMUpoBaHue"
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3.1 YMeHHE 4YNTaTh W TNOHHUMATh MPOTPAMMBI, PEATU3YIOIIUE HECIOKHBIE AITOPUTMBI
00pabOTKH YUCIIOBBIX M TEKCTOBBIX JAHHBIX (B TOM YHCJIE MAaCCHBOB U CHMBOJBHBIX
CTPOK) HAa BBIOPAHHOM JJIsl M3YYCHUS YHUBEPCAIHLHOM S3bIKE MPOrPAaMMUPOBAHHUS
Beicokoro ypoBHs (Ilackams, Python, Java, C++, C#); ymeHme aHaTu3HpPOBaATh
JITOPUTMBI C UCTIOIB30BAHUEM TAOIUI] TPACCHPOBKH; ONPEACIATh 0€3 UCIOIb30BaHUS
KOMITBIOTEPA PEe3yJIbTATHI BBITIONHEHHUS HECIOKHBIX MPOTPAMM, BKIFOUAIOIINX IHKIIBI,
BETBJICHUSI U TIOANIPOTPAMMBI, TIPH 3aJTAHHBIX UCXOHBIX JTAHHBIX

3.2 VMeHue MoIuQUIMPOBaTE TOTOBBIE MPOTPaMMBI JUIS pELICHHS HOBBIX 3ajad,
HCIIONb30BaTh HMX B CBOMX MPOTpaMMax B KadecTBE IOAIpOrpaMm (TIporenyp,
GyHKIHI)

3.3 YMeHHe peann30BaTh 3Talbl PEIIeHHs 3a/1ad Ha KOMIBIOTEpPE; YMEHHE PeaTn30BHIBATH

Ha BEIOpAHHOM IS U3YUEHHS SI3BIKE MPOTpaMMHUpPOBaHUS BHICOKOTO ypoBHs (Ilackams,
Python, Java, C++, C#) TunoBble alropuTMbl OOpPaOOTKH YHCEN, YHCIOBBIX
MTOCJICTOBATEIPHOCTEH M MAacCHBOB: TPEACTABJICHHE YHCIIa B BHIE HaboOpa MPOCTHIX
COMHOJKUTENEH; HaX0XICHHE MaKCUMAIbHOW (MUHUMAIBHOU) IU(GPH HATYypaTbHOTO
YHClia, 3alHCAHHOIO B CHUCTEME CUHCICHUS C OCHOBAHHMEM, HE MpeBbImaromum 10;
BEIUMCIIEHHE OOOOIICHHBIX XapaKTEPHCTUK OJJIIEMEHTOB MacCHBa WM YHCIIOBOH
MOCJICTOBATEIBHOCTH  (CYMMBI,  TIPOM3BEACHHS  CPEOHETO  apu(METHICCKOTO,
MHHUMAJILHOTO W MAaKCHMAaJIbHOTO  3JICMEHTOB,  KOJIMYECTBA  JJIEMCHTOB,
YIOBIIETBOPSIONINX 3aJaHHOMY YCJIOBHIO); COPTHPOBKY 3JIECMCHTOB MacCHBa

4 ITo Teme "VHpOpMaLIMOHHBIE TEXHOJIOTHH"

41 ‘YMeHune UCTIOoIh30BaTh KOMITBIOTEPHO-MaTeMaTHIeCKHe MOJENH I aHaln3a 0ObEeKTOB
U MPOIIECCOB: (DOPMYJIMPOBATH 1IEIh MOJCITHPOBAHUS, BBITOIHATh aHAINU3 PE3YIbTATOB,
MONy4YeHHBIX B  XOAE  MOJISNUPOBAaHUSA; OLEHUBATh  aJeKBATHOCTh  MOJEIH
MOJIETHPYEMOMY OOBEKTY WJIH MPOIIECCy; MPEICTABIATH PE3yIbTaThl MOJICIHPOBAHHS B
HaTJITHOM BUJIE

6. IPOBEPSAEMBIE 2JIEMEHTbBI COAEP)KAHUSA

Kon [IpoBepsiemMblil 37IEMEHT COJIEpKaHU

1 |IudpoBas rpaMOTHOCTH

1.1 |IlpuHUMOBI TIOCTPOCHUS M amlapaTHble KOMIIOHEHTbl KOMIIBIOTEPHbIX ceTeld. CeTeBble
nporokonbl. Cets MuTEpHET. Anpecanust B cetu MHTepHET. CHCTEeMa TOMEHHBIX UMEH

2 | Teopernueckue 0OCHOBbI HHOPMATHKI

2.1 |Mogenu u MmonenupoBanue. Llenn monenupoBanus. COOTBETCTBHE MOJIECIH MOJECITHUPYEMOMY
o0bekTy wim mponeccy. Popmanmzanus NPUKIamHBIX 3axad. [IpencraBieHue pes3ysbTaToB
MOJICTUPOBAHUST B BHJIE, YAOOHOM JJIsi BOCHPHUATHSA 4eloBeKoM. I'paduueckoe mpencTaBieHne
JAHHBIX (CXEMBI, TAOIHLIBL, TpauKm)

2.2 |Ipadsr. OcHoBHBIE MOHsTHS. Bumel rpados. Pemenne anropuTMHYECKHX 3allad, CBS3aHHBIX C
aHanu3oM rpadoB (MOCTPOCHHUE ONTHMAIBLHOTO MyTH MEXAY BepIIMHAMH Tpada, onpeaeiieHne
KOJIMYECTBA PA3TUUHBIX MTyTEl MEX Iy BEPLUIMHAMH OPHEHTUPOBAHHOTO allUKIMYECKOro rpada)

2.3 |HepeBbsa. bunapnoe nepeBo. JMCKpeTHbIE Wrpbl ABYX HUIPOKOB C TMOJTHON HHQOpMAIHEH.

[locTpoenne nepeBa mepebopa BapHaHTOB, ONMCAHUE CTPATETMH WIPBHl B TaOMUUHOU (opMme.
Boirpeinssie cTpaTeruy.
HcnonpzoBanue rpadoB U 1epeBbEB NPH OMHCAHUN OOBEKTOB U MPOIIECCOB OKPYIKAIOIIETO MUpa
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ANTOpUTMBI U IPOTPaMMHUPOBAHKE

3.1

OmnpeneneHue BO3MOXKHBIX PE3yJIbTaTOB pabOThl MNPOCTEHIINX alrOPUTMOB  YIPABICHUS
UCTIOJHUTEISIMH M BBIYUCIUTEIBHBIX anropuTMoB. OIpeneneHne HUCXOAHBIX HaHHBIX, MpHU
KOTOPBIX aJiTOPUTM MOXKET JaTh TpeOyeMblil pe3yabTaT

3.2

Oranbl peiieHus 3a1a4y Ha koMibtotepe. S3bik nporpammuposanus ([Tackans, Python, Java, C++,
C#). OCHOBHBIE KOHCTPYKIIUU SI3bIKa IMPOrPaMMUPOBaHUS. THUIBI JaHHBIX: ICJIIOYUCIICHHBIC,
BEIIECTBEHHBIC, CHMBOJbBHBIE, Jormueckue. Bersmenus. CocrtaBHble ycnoBus. Llukiber ¢
ycnoBueM. 1{UKITEI To iepeMeHHON. VIcmob30Banue TaOIuIl TPAaCCUPOBKHU

3.3

Pa3paboTka m mporpamMmHasl peanu3anis ajirOpUTMOB pENICHHs] THIOBBIX 3aaad 0a30BOTO
ypoBHs. llpumepsl 3amad: anropuTMbl 0OpabOTKM KOHEYHOW YHCIOBOW IOCIEIOBATCIHLHOCTH
(BBIUMCIIEHUE CYyMM, MPOU3BEJCHUI, KOJUYECTBA 3JIEMCHTOB C 3aJlaHHBIMU CBOWCTBAMH),
ANTOPUTMBI aHAJIH3a 3alMCH YUCENl B MO3WUIIMOHHOW CHCTEME CUUCIICHUS, alrOPUTMBI pEIIeHUs
3a/1ad MeToIoM Tepebopa (ITOMCK HAWOOJBIEro OOIIEro MENHUTENs IBYX HATYPAIbHBIX YHCEN,
MpOBEpKa YUCIIa Ha TIPOCTOTY)

3.4

O06paboTka CHMBOJBHBIX JaHHBIX. BcTpoeHHBIE GYHKINK S3bIKAa MPOTPAMMHUPOBAHUS IS
00pabOTKH CHMBOJBHBIX CTPOK

35

TabmuyabIe BETUIUHBI (MACCUBBI). ATOPUTMBI PaOOTHI C AJIEMEHTAMH MacCHBa C OJHOKPATHBIM
MPOCMOTPOM MAaCCHBAa: CYMMHPOBAHHUE 3JIEMEHTOB MAacCCHBa, IOJCYET KOJUYECTBA (CYMMBI)
3JIEMEHTOB MAaCCHBa, YJOBJCTBOPSIONINX 3aJaHHOMY VCIIOBHIO, HAaXOXKICHWE HAMOOIBIIETO
(HauMeHBIIero) 3HAYCHHUS IIEMEHTOB MacCHUBa, HAX0XKCHUE BTOPOTO IO BEJIMYHHE HAUOOIBIIETO
(HaMMEHBIIIET0) 3HAYCHUS, JTMHCWHBIA MOMCK AJIEMEHTa, NMEPECTAHOBKA JJIEMECHTOB MacCHBa B
00paTHOM MOPSIIIKE.

CopTHpoBKa OJHOMEpPHOro MaccuBa. I[IpocThie METOIBI COPTHPOBKH (HAMpHUMEP, METO[
My3bIpbKa, METOJ] BEIOOpa, COPTUPOBKA BcTaBKaMu). [ToamporpaMMet

WudbopmaiimoHHbIe TEXHOIOTUN

4.1

Ananmu3 nmaHHbiX. OCHOBHBIC 3a/1aydl aHalW3a JaHHBIX: MPOTHO3UPOBAHHE, KIIACCHU(DUKAIIMS,
KJIacTepu3allys, aHallu3 OTKIOHEHWH. [locienoBaTeNnbHOCTh pPEICHHs 3a/1a4 aHaNInu3a JaHHBIX:
cOOp TEepPBUYHBIX JAaHHBIX, OYNCTKA W OIICHKA Ka4decTBa MAHHBIX, BEIOOP W (WIIHM) MOCTpPOCHWE
MoJIeNH, IpeoOpa3oBaHKe JaHHBIX, BU3yaTU3aIUs TaHHBIX, MHTEPIIPETAIUS PE3yJIbTaTOB

4.2

Amnanus OJaHHBIX C TIIOMOMIBIO 3JICKTPOHHBIX TaGJII/IH. Brrunciaenue CYMMBI, CpPEAHETO
apI/I(bMeTI/IquKOI‘O, HaMOOJBIIETO U HANMEHBIIET0 3HAYCHUN Jualria3oHa

4.3

KOMHBIOTepHO-MaTeMaTI/I‘IeCKI/Ie MOICIH. DTalbl KOMITBIOTEPHO-MAaTEMATUYCCKOT' O
MOJCITUPOBAHUA: IIOCTAaHOBKaA 3aJga4u, pa3pa60TKa MOICIIH, TCCTUPOBAHUC MOACIHU,
KOMHBIOTCpHBIﬁ OKCIICPUMCHT, aHaJIU3 PE3YyJIbTATOB MOACINPOBAHUA

4.4

YucneHHoe peuicHue ypaBHeHI/Iﬁ C IIOMOLIBIO non60pa nmapamMeTpa

4.5

Tabmuunsie (peNsiuoHHbIE) 6a3bl MaHHBIX. Tabnuila - mpeaCcTaBICHIE CBEACHUH 00 OJHOTUITHBIX
oobektax. Iloie, 3amuce. Kimrou tabmunsl. Pabora ¢ roToBoil 0a30ii JaHHBIX. 3amoaHeHHe 0a3bl
naHHBIX. [louck, copTUpOBKA U QUIIBTpanUs 3amuceid. 3ampockl Ha BEIOOPKY NaHHBIX. 3alpoCh C
nmapaMeTpaMu. BerauciisseMble ToJIs B 3ampocax.

MHoroTabimuHbie 0236l JaHHBIX. THUIIBI CBSI3eH Mek Iy TabiauamMu. 3arpockl K MHOTOTAO0IMYHBIM
0a3zaM JaHHBIX
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7. IIPOBEPSEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHHUS K PE3YJIbTATAM
OCBOEHHUSA OCHOBHOW OBPA3OBATEJBHOM TPOIPAMMBI CPEJIHETO
OBHIEI'O OBPA30BAHUSA

Kon
MIPOBEPSIEMOTO
TpeOOBaHMSA

[IpoBepsiemble TpeOOBaHMS K TPEAMETHBIM pe3yIbTaTaM OCBOCHHUSI OCHOBHOM
00pazoBaTeNbHON MPOrpaMMBbl CpeIHEr0 001Iero 00pa3oBaHus

1.

3HaTh (HOHUMATh)

11

[ToHnMaHNEe OCHOBHBIX NMPWHIIMIIOB yCTPOHCTBAa M (DYHKIMOHHUPOBAHUS COBPEMEHHBIX
CTallMOHAPHBIX M MOOWIIBHBIX KOMIBIOTEPOB; TEHACHLUWH Ppa3BUTHS KOMIIBIOTEPHBIX
TEXHOJIOTMH; BiaJeHHE HaBbIKAaMH paboTbl C ONEPALUMOHHBIMH CHCTEMaMH U
OCHOBHBIMH BHJIAMH TIPOTPAMMHOTO O0ecIieueHMsl sl PelIeHus] yueOHBIX 3ahad To
BBIOpaHHOH cIlelMaIn3alui

1.2

Hanmuuune npepcraBieHuii 0 0a30BBIX NPUHIMNAX OpTaHU3alMU W (HYHKIHOHUPOBAHUS
KOMIIBIOTEPHBIX CEeTeU

13

[ToHnMaHNEe OCHOBHBIX PUHIIMIIOB JUCKPETU3AIUH PA3TUYHBIX BUJOB HH(OpMaIuu

14

[Tornmanue 06a30BBIX AJITOPUTMOB OOpPaOOTKH YHCIIOBOH M TEKCTOBOW WH(OpMAITIH
(3aHI/ICL YHUCCII B HOSI/IHHOHHOﬁ CHUCTEMEC CYUHUCIICHHUA, MOCIMMOCTL MLCIBIX YHCCI,
HAXO0XJIEHUE BCEX MPOCTHIX YHCEN B 33JJAaHHOM JIHAaIa30He; 00paboTKa MHOTOPA3PSTHBIX
LENbIX 4YHCET, aHAU3 CHUMBOJBHBIX CTPOK W JPYTUX), AITOPUTMOB TOMCKA W
COPTHPOBKHU

15

3HaHue (QYHKIMOHATBHBIC BO3MOXXHOCTH HHCTPYMEHTAIBHBIX CPEICTB  CPEIbI
pa3paboTKu

1.6

Brnanenue OCHOBHBIMH CBEACHUSIMH O 0a3ax JaHHBIX, UX CTPYKType, CpEACTBax
CO37aHus M pabOTHl C HUIMH

1.7

IToHumMaHue BO3MOXKHOCTEH W OTpaHMYCHHN TEXHOJOTHI MCKYCCTBEHHOTO MHTEIUIEKTA
B pa3IMYHBIX  O0JacTsAX;  HalMYuMe  NPEACTaBICHUMH 00  HCIIOJIB30BaHUU
MHQOPMAIOHHBIX TEXHOJIOTHH B Pa3IMUHBIX MPOPEeCCHOHANBHBIX chepax

1.8

BrageHne TeopeTHUecKHMM ammapaTroM, IO3BOJIAIONIAM OCYIIECTBISATH IMPEICTaBICHNE
3aIaHHOTO HATypaJdbHOIO 4YHCIA B Pa3IWYHBIX CHUCTEMaxX CYHUCICHHUS;, BBINOIHITH
nmpeoOpa3oBaHMsl JIOTHUECKUX BBIPAXKEHHH, HCIONB3YsS 3aKOHBI aireOphbl JIOTHKH,
OTpeNeATh KpaTdyalinid IMyTh BO B3BEIICHHOM rpade W KOJIMYECTBO IyTEH MEXIY
BEPIITMHAMH OPUEHTHUPOBAHHOTO AITUKINIECKOTO Tpada

YMets

2.1

YMeHue UCToNb30BaTh KOMITBIOTEPHO-MaTeMaTHIeCKHe MOJCIH [T aHaln3a 00bEeKTOB
1 TIpo1eccoB: (JOPMyIHPOBaThH 1EIh MOJCIHPOBAHNSA, BHITOIHATH aHAIN3 PE3YIbTATOB,
MOJIYYCHHBIX B XOJE  MOJICIMPOBAHUS, OICHUBATh  aJCKBATHOCTH  MOJETHU
MOJICTHPYEMOMY O0BEKTY WJIH MPOIIECCY; MPECTABIATh PE3yIbTaThl MOJACIUPOBAHUS B
HaTJISIAHOM BHUJIE

2.2

YMmenue KﬂaCCI/I(bI/ILII/IpOBaTB OCHOBHBIC 3aJa4yM aHaJi3a JaHHBIX (HpOFHO3I/IpOBaHI/IC,
KJ'IaCCPI(l)I/IKaI_II/ISI, Ki1aCT€pu3anus, aHaJInu3 OTKJ'IOHeHPIfI); IIOHHUMATH IMOCICAOBATCIbHOCTH
peuicHudA 3aa4 aHaJn3a JaHHBIX!: C60p INEPBUYHBIX JAaHHBIX, OYHWCTKAa M OICHKa
KadyeCTBa OAHHBIX, BLI60p n (I/IJ'II/I) MOCTPOCHUE MOICIIH, npeo6pa3OBaHHe JaHHBbIX,
BU3YyaJIN3alud JaHHBIX, MHTCPIIPETAlUA PE3YJIbTATOB
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2.3

YMeHue onpenensaT HHPOPMALUOHHBIH 00bEM TEKCTOBBIX, rpadUYecKuX U 3BYKOBBIX
JAHHBIX TPHU 3aJaHHBIX MapaMmeTpax JUCKPETHU3aluu. YMEHHE ONPEeAeNsATh CPEIHIOI
CKOpOCTh TI€pefaydl JAHHBIX, OLICHWBAaTh W3MEHEHHE BPEMEHH MepeJadyd IpH
W3MEHEHUH HH(GOPMALMOHHOTO 00beMa JaHHBIX U XapaKTEPUCTHK KaHAJIA CBSI3H

24

YMeHue CTpOUTh KO, 00eCTIeUNBAIONINN HAaUMEHBIITYI0 BO3MOXKHYIO CPEIHIOI JTHHY
COOOTIICHUS TIPH NU3BECTHOU YaCTOTE CHMBOJIOB

25

YMeHne HCI0Ib30BaTh npu peHICHUU 3aaav CBOICTBA IO3HUIIMOHHOM 3aIiCH YHUCCII,
AJITOPUTMBI TIOCTPOCHHUA 3allMCu 4YHuCjia B MO3UIHMOHHON CHUCTEME CUHCICHUS C
3aJaHHbIM OCHOBAaHUEM W MOCTPOCHHUA YUCIIA IO CTPOKCE, co;:[epxcameﬁ 3alluCh 3TOro
Yyyclla B IIO3ULIHOHHOM CHCTEME CYHCICHHS C 3aJaHHBIM OCHOBAaHHUCM; YMCHHUC
BBITIOJIHATH apI/I(bMeTI/IT-ICCKI/Ie OI€panuu B MOSUITUOHHBIX CUCTEMAX CUUCICHUSA

2.6

YMeHHe CTPOWTh JOTHYECKOE BBIPAKCHHE B JU3BIOHKTUBHOW WM KOHBIOHKTHBHOW
HOPMAJBGHEIX (opMax TO 3aJaHHOH TaOJWIle WCTUHHOCTH, HCCIIEIOBAaThH O0OJACTh
HUCTHHHOCTHU BBICKAa3bIBaHUA, CoAcCpIKalero TNIEPEMECHHEIC, peuaTtb HCECJIOKHBIC
JIOTUYECKHUE YPAaBHEHUS

2.7

YMeHnue pemniath aJrOpuTMHYECKHE 3aayd, CBS3aHHBIC C aHAMM30M rpadoB (3agauu
MOCTPOCHUS ONTHMAIBHOTO ITyTH MEXIY BepIIMHAMU rpada, onpeneneHus KoInuecTBa
Pa3IMYHBIX IyTeH MEXIy BepIIMHAMU OPHEHTHPOBAHHOTO AIUKINYECKOTro rpada)

2.8

YMeHue HCNonb30BaTh JEepeBbs NP aHaIM3€ M IOCTPOEHHUH KOAOB M JUIA
IpEACTaBICHUsT apU(PMETHUYECKUX BBIPAKEHUM, INpH peIIeHUHM 3agad IIOUCKAa U
COPTHPOBKHU; YMEHHE CTPOUTH JAEPEBO UTPHI MO 33JaHHOMY aJTOPUTMY; pa3padaThIBaTh
1 000CHOBBIBATh BBHIMTPHILIHYIO CTPATETUIO UTPEI

2.9

VYMmenune AHAJIM3UPOBATL aAJITOPUTMBI C HCIOJB30BAHUEM Ta6JII/II_[ TPaCCUPOBKU,
OIpEACIATH 0e3 HMCIOJIb30BAaHMS KOMIIBIOTEpA PE3YJIbTAThbl BLIINOJHCHUSA HCECJIOXKHBIX
nporpaMm, BKIHOYAKOMIUX MUKIBI, BETBJICHUA W MIOANPOTpaMMBbl, IIpU 3aJaHHBIX
HUCXOOHBIX JaHHBIX

2.10

YMeHue OompeneniaTh CIOXHOCTh M3ydaeMbIX B Kypce 0a30BBIX alTOPHTMOB
(cymMHupoOBaHHE SIEMEHTOB MAacCHBa, COPTHPOBKA MAacCHBa, NMepeOOpHBIE alIrOPUTMEL,
JIBOUYHBIN TTOUCK) U MPUBOIUTH IPUMEPHI HECKOIBKUX aITOPUTMOB PA3HON CIOKHOCTH
JUTSL peTlIeHUs OJJHOH 3aauu

2.11

Brnanenue yHuBepcaJIbHBIM SI3BIKOM MPOTpaMMHUpOBaHus Bbicokoro ypoBHs (Ilackaib,
Python, Java, C++, C#), npencraBiaeHusIMH 0 0a30BBIX THUIAX OAHHBIX U CTPYKTypax
JAHHBIX; YMEHHE HCIIOJIb30BaTh OCHOBHBIE YINPABIIOIINE KOHCTPYKIHH; YMEHHE
OCYILIECTBISTh aHAIN3 MPEJIOKESHHOW MPOrpaMMBI: OMPEAETSITh pe3yabTaThl PadOTHI
MporpaMMBbl IpU 3aJaHHBIX MCXOAHBIX JAHHBIX; ONpPENeNsTh, MPU KaKUX HCXOJTHBIX
JAHHBIX BO3MOXHO IOJYYECHHE YKa3aHHBIX PE3YJbTaTOB; BBUIBIATH JAHHBIE, KOTOpBIE
MOTYT IPUBECTH K OIKOKe B paboTe MporpamMmsbl; (GOpMYJIHPOBATh MPEATIOKEHUS 1O
YIy4IIEHUIO POTPAMMHOT0 KoJa

2.12

YMeHHe peanu3oBBIBaTh Ha BBIOPAHHOM [UISI M3YYEHHUS S3bIKE MPOrPaMMHUPOBAHUS
BeIcokoro yposHas ([Tackans, Python, Java, C++, C#) TUIIOBEIC anropuTMbl 00pabOTKU
YHCEN, YHCIOBBIX MOCIEIOBATEIBHOCTEH M MACCHBOB: MPEACTABJICHHE YHCIA B BUJC
Habopa MPOCTHIX COMHOKUTENICH; HaXOXKICHUE MAaKCUMATBHOU (MHHUMAIIBHOH) TH(pBI
HATYpaJIbHOTO YHWCJIa, 3alhCaHHOTO B CUCTEME CUUCICHUS C OCHOBaHHUEM,
HenpeBbIauM 10; BeIYUCICHHE 0000IICHHBIX XapaKTEePUCTHK JJIEMEHTOB MACCHBA
WIA  YUCIIOBOM  MOCIENOBATENLHOCTH  (CyMMBI,  NPOU3BEACHHS  CPEIHETO
apI/I(i)MeTI/I‘IeCKOI'O, MHHHUMAJIBHOTO H MAaKCHMaJIbHOI'O JJICMCHTOB, KOJIHYCCTBA
JJIEMEHTOB, YJIOBJICTBOPSIONINX 3aJlaHHOMY YCJIOBHUIO); COPTHPOBKY 3JIEMECHTOB
MacCHBa; YMCHHE HCIOJb30BaTh B MPOrpaMMax JaHHbIC PA3IHYHBIX THIIOB C YYETOM
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OFpaHI/I‘IeHI/Iﬁ Ha auaria3oH UX BO3MOXKHBIX 3Ha'—1€HHI71, MIPUMCHATH NIPpHU PCHICHUU 3a1a4
CTPYKTYphl JaHHBIX (CHHCKH, CIIOBapu, CTCKH, OYEPEIH, JCPEBbs); NPUMCHSTH
CTaHIApPTHbIC M COOCTBEHHBIC MOJMPOrPAMMBI Uil OOpaOOTKH YUCIOBBIX NAHHBIX H
CHMBOJBHBIX CTPOK; HCIIOJNB30BaTh TP  pa3paboTKe TporpaMM OHOIHMOTEKH
MONNPOrpaMM; YMEHHE UCIOJbh30BaTh CPEJACTBA OTJQJKH MpOorpaMM B  Cpele
MPOTrpaMMHUPOBAHUS

2.13 YMeHue HCHONb30BaTh JJIEKTPOHHbIE TaOMWIBl AJS aHalu3a, IPeACTABICHUS H
00pabOTKH MaHHBIX (BKJIOYAs BHIOOpP ONTHMAIFHOTO PEUIeHHS, 000D JIMHUU TPEHIA,
peIeHre 3a/1a4u MPOTHO3UPOBAHUS); YMEHHE MCIIOIB30BaTh TAOINYHBIC (PEIAIINOHHBIC)
0a3bl TaHHBIX U CIIPABOYHBIE CUCTEMBI

2.14 YMeHHne opraHu30BLIBATEH JIMYHOEC WH()OPMAITMOHHOE IMPOCTPAHCTBO C HUCITOJIB30BAaHUEM
Pa3IUYHBIX CPEACTB MU(PPOBBIX TEXHOJOTHH; MOHUMAaHHUE BO3MOXKHOCTEH ITU(MPOBBIX
CEPBHCOB TOCYIAPCTBEHHBIX YCIIYT, IIU(PPOBBIX 00pa30BATEILHBIX CEPBUCOB

8. MEPEYEHb DJJIEMEHTOB COJEPXKXAHUS, TPOBEPSIEMbBIX HA EI'D9 IIO
NHOOPMATUKE

Kon TIpoBepsieMblil 3JIEMEHT COJIEpHKAHUS

1 |LudpoBas rpaMOTHOCTh

1.1 | OcHoOBHBIE TCHICHIIUN PAa3BUTH KOMIBIOTEPHBIX TeXHOJOTHH. [lapamienpHple BEIYUCICHHUSL.
MHOTonpoIeccopHbie CUCTEMBI. PacnpeieneHHbIe BRIYUCIUTEIBHBIC CHCTEMBI U 00paboTKa
OOJIBIINX TaHHBIX

1.2 |TIpuHOMOBI TOCTPOCHUS W amlapaTHbIC KOMIIOHEHTBI KOMIBIOTEpPHBIX ceTell. CeTeBble
nportokonbl. Ceth UHTEpHET. Anpecanus B cetrt MuaTepHet. IIpoTokoinsr creka TCP/IP. Cucrema
JIOMEHHBIX UMeH. Pa3nenenue [P-cetn Ha mojiceTy ¢ MOMOIIBIO MaCOK MOJICeTer

1.3 |daitmoBass cucrema. Ilomck B aiimoBoil cucreme. [IpWHIMIBI pa3MemieHUs W HUMEHOBAHUS
¢aiinoB B monroBpeMeHHoi namsaty. [1laGmons! 11 onucanus rpynn ¢ainos

1.4 | CxopocTh mepenayu JaHHBIX. 3aBUCHMOCTb BPEMEHHU Iepefadd OT WH(POpPMAIOHHOTO o0BhemMa
JTAaHHBIX U XapaKTEPUCTUK KaHalla CBSA3U

1.5 |lIudpoBanue naHabx. CHMMETpPUYHbIC H HeCUMMETpUUHbIe HQpbl. LIudpsl nmpocToit 3aMeHsbI.
HIudp Lesaps. ludp Bukenepa. Anroputm mudposanus RSA

1.6 |Kopapl, mo3Bossitoniye OOHAPYKMBAaTh W HCHPABIATH OIMUMOKM, BO3ZHHKAMOIIUE TPU Iepenade
nanHbIx. Paccrosiane Xommunra. Koguposanue ¢ moBropennem 0utoB. Koxsl XaMMuHra

2 | Teopernueckune OCHOBBI HHPOPMATHKH

2.1 |/IBomuHOe KoIupoBaHuE. PaBHOMEpHBIE U HepaBHOMEPHBIC KOIBI. J[eKonupoBaHuEe COOOIECHHH,
3alMCAHHBIX C IIOMOINBI0 HEPAaBHOMEpHBIX KOAOB. YcnoBue Pdano. ITocTpoeHue 0gHO3HAYHO
JIEKOIUPYEMBIX KOJIOB C TOMOIIBIO IepeBa

2.2 | TeopeTrueckue MOAXO/bI K OLIEHKE KOJHUECTBA HH(popMaIuu. EAMHUIIBI U3MEPEHUs KOIHYECTBA
uHpopMaru. AnpaBUTHBIN TOIXOA K OIIGHKE KOJUYECTBA WH(pOpMAIMH. 3aKOH aJINTUBHOCTU
unadopmaru. @opmyrina Xapriau. Mapopmarus u BepostHocTs. @opmyna Illennona

2.3 |CucTeMBl CUHCICHUS. Pa3BCpHYTaH 3aIllMCh LCIBIX U ,I[p06HLIX YHUCCJII B HO3PII_IHOHHOI>'I CHCTEMC
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cuncnennd. CBoiicTBa MO3UIIMOHHOW 3alUCH YHCIA: KOJUYECTBO LU(pp B 3alucH, NMPHU3HAK
JISIMMOCTH YHCJIa HA OCHOBAHUE CHUCTEMBI CUMCIIEHUS. AJTOPUTM NepeBoja LEenoro unucna u3 P-
MYHOW CHCTEMBI CUMCIICHUS B JCCATHYHYIO. AJNTOPUTM HepeBofa KOHEeYHOil P-muHol mpobu B
JECSITHYHYIO. ANTOPUTM IEPEeBOJa LENOr0 YHCIa U3 AECATUYHON CHCTEMBI CUHMCIEHHs B P-
nunyo. [lepeBon KoHeyHOH apecsTHYHON aApoOu B P-munyro. J[BowuHas, BocbMepu4YHas H
[IECTHAIATEPUYHAS CUCTEMBI CUMCIICHHS, CBSI3b MEXIy HUMHU. ApHuMeTHyecKue onepanuu B
MO3UIMOHHBIX CHCTEMAX CUHCIICHHUS

2.4

TpOI/I‘IHaﬂ YPaBHOBCHICHHAA CUCTEMA CYHUCIICHUS. I[BOI/ILIHO-I[CCHTI/ILIHEIH CHUCTEMA CUHUCIICHUA

2.5

Konuposanue tekctoB. Komuposka ASCII. Omnobaiithbie komupoBku. Cranmapr UNICODE.
Komuposka UTF-8. Onpenencuue HHGOPMAIMOHHOTO 00heMa TEKCTOBBIX COOOIICHUI

2.6

KoaupoBanune mnzoOpaxeHuii. OueHka WHPOpPMAUMOHHOTO oObeMa Tpaduyeckux DaHHBIX MpU
3aJaHHBIX pa3peIICHUH U IITyOHHEe KOAUPOBaHU 11BeTa. L[BeToBBIE MOMIENH.

KopupoBanue 3Byka. OneHka HHGOPMALMOHHOIO O0beMa 3BYKOBBIX JAHHBIX NPH 3aJaHHBIX
4acToTe TUCKPETU3ALNHU U pa3psiHOCTH KOAUPOBAHUS

2.7

Anrebpa noruku. [lonsTue BrICKa3piBaHus. BrickaszbiBaTenbHBIC (POPMBI (TTpeauKaTsl). KBaHTOPEI
CYIIECTBOBAaHUS U BCCOOLTHOCTH.

Jlornueckue oneparuu. Tabmunbl uctmHHOCTH. Jlormdeckue BoIpakeHHs. Jlormdeckue
ToXIecTBa. Jloruueckue omepanuy U onepariy HaJl MHOKECTBaMHU.

3akoHBl aNTeOpbl JIOTHKH. OKBUBAJICHTHBIE MPeoOpa3oBaHMs JIOTHYECKHX BBIPAKEHHU.
Jloruueckue ypaBHEHHS U CUCTEMbI YpaBHECHUI.

Jlornueckne (yHKIUH. 3aBUCHMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTHYECKHX (GYHKIHHA OT
KOJIMYECTBA apTyMEHTOB.

Kanonunueckre (hOpMbI JOTHUSCKUX BBIPAIKEHUIMA

2.8

COBepHICHHBIC OU3BIOHKTUBHBIC KOHBIOHKTHUBHBIC HOPMAJIBHBIC (bOpMLI, AJITOPUTMBI  UX
MOCTPOCHUA 11O Ta6J'II/I]_[e HCTUHHOCTH

2.9

Jlornueckne »dJeMEHTHI B cocTaBe KommbioTepa. Tpurrep. Cymmartop. MHOTopa3psIHBIA
cymmatop. IlocTpoeHune cxeM Ha JIOTUYECKUX DOJEMEHTaX [0 3aJlaHHOMY JIOTUYECKOMY
BBIP2XKXCHUIO. 3aIHCh JIOTHYECKOTO BEIPAXKESHHSI 10 JIOTHIECKOH cxeme

2.10

Mopenu u MopenupoBanue. llenn MozmenupoBaHMs. AJEKBAaTHOCTh MOJEIM MOACITUPYEMOMY
00beKTy mim npoueccy. Popmanuzanns NPUKIATHBIX 3a1a4.

[IpencraBienue pe3ysbTaToOB MOJEIMPOBAHUS B BUIC, YAOOHOM JUI BOCIPHATUS YEIOBEKOM.
I'paduueckoe npencrapneHne TaHHBIX (CXEMBbI, TAOIUIIBI, IPAPHUKH).

2.11

[IpencraBneHre menplx 4HMced B MaMATH KomIbioTepa. OTpaHHYeHHOCTh AHMAara3oHa YUCel MpH
OTpaHUYCHMM KOJIMYECTBA pa3psaos. IlepenosHeHne pa3psaaHON ceTKU. be33HaKOBbIE U 3HAKOBBIE
JlaHHBIC. 3HAKOBBIN OUT. [|BOMYHBIN JOMOTHUTEIBHBIA KO OTPUIIATCIBHBIX YUCEIT.

IToOGuTOBBIE NOTHYECKHE omepanuu. Jlormuecknuid, apuMEeTHIECKUA W THKINYICCKUH CHBUTH.
[IuppoBanue ¢ MOMOIIBIO TOOUTOBOM onepaliuu "uckmouaroniee MJIA"

2.12

[IpencraBneHre BeHIECTBEHHBIX YHCEN B IMaMATH KOMIBbIOTepa. 3Hadamas 9acTh W IMOPSIOK
yucia. /luamna3oH 3HaueHUH BEIISCTBEHHBIX Ynce. [Ipo0aeMbl XpaHEeHUs BEIICCTBECHHBIX YHCE,
CBSI3aHHBIE C OrPAaHUYEHUEM KOJIMYECTBA pa3psaoB. BrINoJIHEHHE onepauuil C BEILIECTBEHHBIMU
YHUCIIaMU, HAKOTUIEHUE OMIMOOK MPU BBIYMCICHHSIX

2.13

I'padbr. OcHoBHBIC OHSITHA. Bunel rpados. Onucanvie rpadoB ¢ MOMOIIBI0 MATPHI] CMEXHOCTH,
BECOBBIX MATPHI], CIHCKOB CMEXKHOCTH. PellleHHe anropuTMHYECKHX 3a1ad, CBA3aHHBIX C
aHanu3oM TpadoB (IIOCTPOCHHUE ONMTUMAIBHOTO ITYTH MEXIYy BepIIMHAMH rpada, onpeiciieHrue
KOJIMYECTBA PA3IMYHBIX ITyTSH MEX]Ty BEPIIMHAMU OPUCHTUPOBAHHOTO AIUKIMYECKOro rpada)

2.14

HepeBns. bunaproe nepeBo. JepeBbs momcka. CrmocoObl o0xoma nepeBa. lIpencramicHwme
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apudmMeTnyeckux BIpaXeHUH B BUE AepeBa. Mcnonp3oBanre rpadoB U JepeBbEB MPH OMUCAHUN
00BEKTOB M MPOLIECCOB OKPYKAIOLIETO MUPa

2.15

JuckpeTHBIE WIPBI JIByX WIPOKOB ¢ mosHOW wuH(popmanueit. [loctpoenne nepesa mepebopa
BapUaHTOB, ONHMCAHHE CTPAaTETHH WUTPHl B TaOMW4YHON (opme. BBIMrpHILIHBIE M MPOUTPHIILIHBIE
NO3ULUH. BEIUTPHILIHbBIE CTpaTeruu

2.16

CpejcTBa UCKYCCTBEHHOTO MHTEIUICKTa. MeHTHduKalys 1 MOUCK U300paKeHUl, paclio3HaBaHKE
mun.  Mcmonb30BaHWE METOJOB HMCKYCCTBEHHOTO HMHTEIUIEKTA B OOYYarOIIUX CHCTEMax.
Hcrnonp3oBaHNe METOAOB HMCKYCCTBEHHOTO HWHTEIUIEKTa B pOOOTOTEeXHHMKe. VHTEepHET Bemleil.
Heitponnsle cetu

ANTOPUTMBI U IPOTPaMMHPOBAHNE

3.1

®opManuzauus MNOHATHS anroputMa. MamuHa TrelOpUHra Kak YyHUBEpCAlbHAas MOJEIb
BBEIYHCIICHUN

3.2

OneHka CIOXHOCTU BbIUMCIEHUHA. Bpems paboTel m 00beM HCIONB3yeMOW MaMSTH, WX
3aBHUCHMOCTb OT pa3Mepa MCXOOHBIX JaHHBIX. OIlleHKa aCHMOTOTHYECKOH CII0)KHOCTH
ITOPUTMOB. AJTOPUTMBI TOJIMHOMHUAIBHON clokHOCTH. IlepeGopHbie anroputmel. [Ipumepst
Pa3IMYHBIX aJITOPUTMOB PELICHUS OAHOM 3a7auil, KOTOPhIE UMEIOT PA3IMYHYIO CIOXKHOCTD

3.3

OmnpepnerieHue BO3MOXXKHBIX — PE3yJIbTATOB Pa0OThl MPOCTCHIINX aJTOPUTMOB  yIPAaBICHHS
WCTIOJHUTEISIMH W BBIYHCIUTEIBHBIX anroputMmoB. OrlpeneneHne WCXOAHBIX ITaHHBIX, NpH
KOTOPBIX aJITOPUTM MOXKET JaTh TpeOyeMbIi pe3yIbTar

3.4

AnroputMbl 00paOOTKH HATYPaIbHBIX YUCEN, 3aMHCAHHBIX B TO3UIIMOHHBIX CHCTEMAX CUUCIICHUS:
pa3OueHMe 3amMcy 4Kciaa Ha OTHAeNIbHbIC LUGPHI, HAXOXKICHUE CYMMbl U NpOu3BeAeHUs nudp,
HaXOXK/ICHNE MaKCUMaIbHOH (MHHUMAIBHOMN) U(PHL.

[IpencraBnenune uncna B BHAE HAOOpa IMPOCTBIX COMHOXKHUTEIEH. ANTOpUTM OBICTPOTO
BO3BElEHUs B cTeleHb. IIoMCK MPOCTHIX YMCEN B 33JaHHOM AMANa30HE C IIOMOIIBIO aJropuTMa
"pemero Dpatochena"

35

MHoropa3psaHbIe TeIble YICIIa, 3aa9H JTMHHOW apuhMETHKH

3.6

SAzpix mporpammupoBanus (Ilackans, Python, Java, C++, C#). Tunsl JaHHBIX: [EJTOYHCICHHbIE,
BEILIECTBEHHBIE, CUMBOJIbHBIE, Tornieckue. BerBnenus. CrnoxHble yciaoBus. LIUKIIBI ¢ yCIOBHEM.
Iuksel Do nepeMeHHoM.

OO0paboTka HaHHBIX, XpaHsmuxcs B ¢aiinax. TexcTtoBble W ABoMuYHBIC (aiinbel. DaiinoBsie
nepeMeHHbIe ((aitnoBele ykazarenn). Utenne u3 ¢aiina. 3amuch B Qaii.

Pa3Ouenmne 3amaun Ha moazanaun. [loxmporpammel (mporenypsl u (pyHKIuH). Vcnons3oBaHue
CTaHAAPTHOM OMOINOTEKH SI3bIKA TPOTPAMMHUPOBAHUS

3.7

Pekypcus. PexypcuHbie mporienypbl W (QyHKIuu. Fcrmoib30BaHHE CTeKa IS OpraHH3al|u
PEKYPCUBHBIX BBI30BOB

3.8

Yucnennple MeTONb. TOYHOE M TNPUONMIKEHHOE peHIeHUS 3agadd. YWCIEHHOE pEIICHHE
ypaBHEHUH ¢ MOMOILBIO ToaOopa mapamerpa. YnciieHHbIE METOABI pellleHHs YpaBHEHUH: METON
nepebopa, MeTOJ TONOBHHHOTO JeneHusA. [lpuOnmibkeHHOE BBIYMCIEHHE [UIMH KPHBBIX.
Boruucnenne miomaznei Guryp ¢ IOMOIIBIO YHCIEHHBIX METOAOB (METOX IMPSIMOYIOJBHUKOB,
Mmeton Tparenuii). [louck Makcumyma (MUHEMYyMa) (YHKIMU OJHOH TMEPEMEHHOW METOIOM
MTOJIOBUHHOTO JIEJIEHUS

3.9

O0paboTka CHMBOJIBHBIX JAaHHBIX. BcTpoeHHble (YHKIHMH $3bIKa MPOrPAMMHUPOBAHUS ISt
00pabOTKHM CHMBOJBHBIX CTPOK. AJNTFOPUTMBI 00paOOTKM CHMBOJIBHBIX CTPOK: IIOJCYUET
KOJINYECTBAa MOSABICHUII CHUMBOJAa B CTPOKE, pa3OMeHHe CTPOKM Ha CJIOBa IO IPOOEIbHBIM
CHUMBOJIaM, TTOMCK MOJICTPOKH BHYTPHU JAHHOM CTPOKH, 3aMEHAa HANJAEHHOW MOACTPOKH Ha IPYTYIO
cTpoky. ['eHepauusi Bcex CcJIOB B HEKOTOpPOM ai¢aBUTe, YIOBICTBOPSIOMIMNX 3aJaHHBIM
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orpannyeHusM. [IpeobpazoBanue ynciaa B CHMBOJIBHYIO CTPOKY U 0OpaTHO

3.10

MaccuBbI U TIOCTIEI0BATENBHOCTH YUCEN. Boruncienne 0600MIEHHBIX XapaKTEPUCTHK DIIEMEHTOB
MacCcuBa WM  YHMCJIOBOM  IMOCJIEHOBATENBHOCTH  (CYMMBI,  IPOU3BEICHUS,  CPEIHETO
apu(pMETHIECKOT0, MHHHUMAJIBHOIO M MAaKCHMaJbHOTO 3JIEMEHTOB, KOJIHYECTBA DIIEMEHTOB,
YIOBJIETBOPSIOIIMX 33JaHHOMY YCJIOBHIO). JIMHEHHBIA MOWCK 3aJaHHOTO 3HAYEHHS B MacCHUBE.
AnropuTMBI pabOTHI € 3JIEMEHTAMH MAaCCHBA C OJHOKPATHBIM MPOCMOTPOM MaccuBa. COpTHPOBKa
OJTHOMEPHOTO MaccuBa. IIpoCTbie METOIBI COPTHPOBKH (METOJA Iy3bIpbKa, METOJ BBIOOpA,
COpTHpPOBKa BcTaBkamu). COPTUPOBKA CIMsSHHEM. BBICTpas COPTHPOBKAa MaccuBa (aaropuTMm
QuickSort). /TBONYHBII TIOUCK B OTCOPTHPOBAHHOM MACCHBE

3.11

JBymepHBIe MaccHBBI (MaTpHLbl). AJITOPUTMBI 0OPaOOTKH JBYMEPHBIX MAcCHBOB: 3aIllOJIHEHHE
JBYMEPHOTO YHCJIOBOIO MAacCHBa IO 33JlaHHBIM IIPABHUJIAaM, IIOMCK JJIEMEHTa B IBYMEPHOM
MacCHBe, BBIYHCICHHE MakCMMyMa (MHHMMyMa) U CyMMBI 3JIEMEHTOB JBYMEPHOTO MAacCHBa,
NepecTaHOBKA CTPOK U CTOJIOLIOB JBYMEPHOTO MaccuBa

3.12

CrnoBapu (accolMaTHBHBIE MAacCHBBI, 0ToOpaxeHus). Xom-tadbmuipl. [locTtpoenue andaBuTHO-
YaCTOTHOTO CJIOBaps AJIs 3a1aHHOTO TEKCTa

3.13

Creku. AHaM3 TPaBUILHOCTH CKOOOYHOTO BBIpaXKeHUs. Bwlumcienue apudmMeTnyeckoro
BBIpOKEHHS, 3alucaHHOro B mocThukcHoi ¢opme. Ouepenu. Vcmonb3oBanue ouepenu A
BPEMEHHOT'O XPAHEHUS TaHHBIX

3.14

Anroputmsbl Ha rpadax. [locTpoeHne MUHIMAaIbHOTO OCTOBHOTO JIEpeBa B3BELICHHOTO CBI3HOTO
HEOPUEHTUPOBaHHOTO rpada. KomuuecTBo  pasnuyHbIX IyTed  MEXAy  BEpIIMHAMHU
OPUECHTHUPOBAHHOTO alUKIMYecKoro rpada. Anroputm JleldKcTpsl

3.15

HepeBbsa. Peanmmzamus nepeBa ¢ TOMOIIBIO CCBUIOYHBIX CTPYKTYp. JlBonmdHble (OWHapHEIE)
nepeBbs. ITlocTpoeHue aepeBa IUisi 33JaHHOTO apH(PMETHYECKOTO BBIpakeHHs. PeKypcuBHBIE
aITOpUTMBI 00X0a fepeBa. Mcmonk3oBanue cTeka u ouepean Ajst 00Xoaa aepeBa

3.16

JnHamudeckoe NporpaMMHpPOBAaHUE KAK METOJ PEIIEHUS 3a/1a4 ¢ COXPAHEHUEM ITPOMEKYTOUHBIX
pe3ynbTaToB. 3a1a4yy, peliaeMble ¢ MOMOLIbI0 JMHAMUYECKOTO MPOTPaMMHUPOBAHUS: BEIUNCIICHNE
PEKYPCUBHBIX (DYHKIMH, TOJICYET KONUYECTBA BAPHAHTOB, 3a1a41 ONTHMHU3ALIIH

3.17

[onsTHE 00 0OBEKTHO-OPUEHTUPOBAHHOM NporpaMmmupoBaHun. OOBEKTH U Kiaccel. CBoicTBa U
MeToabl 00bekToB. OOBEKTHO-OPHEHTHPOBAaHHBIN aHanm3. Pa3paboTka mporpamMm Ha OCHOBE
00BEKTHO-OPHEHTHPOBAHHOTO TOAX0/a. MIHKAICYJISsIIusI, HacieA0BaHHE, TOTUMOP(H3M

WudbopmaiimoHHbIe TEXHOIOTUN

4.1

Ananmu3 pnaHHbIX. OCHOBHBIE 33Jayd aHAINW3a JAaHHBIX: MPOTHO3UPOBAHHUE, KiaccU(UKAIHA,
KJIacTepu3alys, aHalu3 OTKJIOHeHHH. [locienoBaTenbHOCTh pelleHHs 3a7ad aHalIn3a JaHHBIX:
cOOp MEepBUYHBIX JAHHBIX, OYMCTKAa M OIIEHKA KauecTBa JAaHHBIX, BBIOOpP U (WJIM) MOCTPOEHHE
MoJeny, mpeoOpa3oBaHWE MAaHHBIX, BU3yalHM3alWs MAaHHBIX, HHTEPIpPETals pPe3yIbTaToB.
[IporpammMusble cpeactBa u MHTepHET-cepBHCH Ui OOpaOOTKM M TPEACTABICHUS JaHHBIX.
Bonpmme manueie. MammaHOE 00yUeHUE

4.2

AHanmu3 JaHHBIX C TIOMOINIBIO 3JCKTPOHHBIX TaOJWI. BBIYUCICHHE CYMMBI, CpPEIHEro
apu(pMETHICCKOTO, HAWOOJBIero (HaWMEHBINET0) 3HAYCHHWS JAWana3oHa. BreramcieHne
KO3 GUIMEHTa KOPPENSLUU JBYX PSAOB JaHHBIX. [locTpoeHue cTONOYATHIX, JUHEWYATHIX U
KpyroBeIx auarpamm. [loctpoenue rpadukoB ¢yHkimid. [Tonbop MuHUKM TpeHIa, PEIICHUE 3a1a4
NpPOTHO3UPOBaHMS. PelleHne 3a1a4 ONTUMH3AIUHI ¢ TTIOMOIIBIO AIEKTPOHHBIX TaOIHII

4.3

Huckpetuzanus 0Opu  MaTEMaTH4YECKOM  MOJAEIUPOBAHMU  HENPEPBIBHBIX  MPOIECCOB.
MogenupoBaHue IBIKCHUS. MoJeTHpOBaHHe OMOJIOTHUECKUX CUCTEM. MaTeMaTHIeCKHe MOJICITH
B JKOHOMHKE. BbIYMCIUTENbHBIC 3KCIEPUMEHTHI ¢ Mojensmu. OOpaboTka pe3yibTaToB
JKcrepuMeHTa. MeToa HauMeHbIINX KBaapaToB. OLIeHKa YHCIOBBIX MapaMeTPOB MOICTUPYEMBIX
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00BEKTOB U IpolieccoB. BoccTaHOBIEHUE 3aBUCUMOCTEH 110 pe3yIbTaTaM 3KCIEpUMEHTa

4.4

BepositHocTHBIe Momenn. Meronsl Monte-Kapmo. Mmurtanmonnoe monenupoBanue. CHCTEMBI
MaccOBOTO 00CITyKHBaHUS

4.5

Tabmuable (peNsIUOHHbIE) 0a3bl MaHHBIX. Ta0NHIa - MPEACTABICHUE CBESACHIN 00 OMHOTHITHBIX
oonekrax. Ilome, 3amucek. Kmrou tabmuisl. PaboTta ¢ roToBoil 6a3oi MaHHBIX. 3amoiHeHUe 0a3nl
naHHbIX. [louck, copTupoBKa U (GUIBTPAIUS JAaHHBIX. 3aIIPOCHI HA BRIOOPKY JAHHBIX. 3alpOChI C
napaMeTpaMu. BeraucisieMbie mosist B 3ampocax.

MHoroTabinuasie  06a3bl  JMaHHBIX. THIBI CBs3edl MeXay Tabmumamu. BrHemHWN KITFOd.
IenocTHOCT 0a3bI TaHHBIX. 3aPOCH K MHOTOTA0IMYHBIM 0a3aM JTaHHBIX

4.6

TekcroBelii mporeccop. CpencTBa TOWUCKAa W aBTO3aMEHBI B TEKCTOBOM  IPOIIECCOpE.
CTpyKTypUpPOBaHHBIC TEKCTOBBIC NOKYMeHTHl. CHOCKHM, oriaBicHue. [IpaBuia IUTHPOBaHUS
HUCTOYHHUKOB B 0(OpMIICHUST OHOIHOTrpadhMIECKUX CCBIIIOK
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