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MNOACHUTEJBHASA 3AIINCKA

[IporpamMma paccuntana Ha u3yudeHue kypca «Mudopmarnka u nHGHOPMALUOHHO-
KoMMyHHUKarMoHHbIe TexHoysoruu (MKT)» B OCHOBHOW MW TOJHON cpeaHel IIKOJe Kak
npoduasHOM (Ha yriy0jaeHHOM ypoBHE). HopMaTuBHOM OCHOBOM 1151 JAaHHOM ITPOTrpaMMBbl
SABJISIFOTCSL:

e OI'OC COO (mpukaz3 MuHnucrepctBa npocemienus Poccuiickoit ®enepanuun

0112.08.2022 1. Ne 73)
o denepanbHOI 00pa3oBaTeIbHAS MPOTPaMMa CPEIHETO 00IIEro 00pa30BaAHMS
(ITpuka3z MunuctepctBa npocsenieHust PO ot 23 Hosi0pst 2022 1. N 1014)

e [Ipukaz MunucrepcrBa npocpelieHusi Poccuiickoit ®@enepamuu ot 09.10.2024r.
Ne 704 «O BHeceHMM W3MEHEHHH B HEKOTOpbIE IIpUKa3bl MUHHCTEPCTBA
MIPOCBEIICHUS Poccuiickoi Odenepanuy, Kacarommecs dbenepaibHbIX
o0pazoBaTeIbHBIX MPOTPAaMM HAYAJILHOTO O0IIEro 00pa3oBaHusi, OCHOBHOT'O OOIIETO
o0pa3oBaHus U CpeaHEro OO0IIero oOpa3zoBaHUsM» (3apErUCTpUpPOBaHO B MuHIOCTE
Poccun 11.02.2025 Ne81220)

o ®denepanbHas pabouas mporpamma cpeaHero ooOiiero oOpa3oBaHUS MO MPEAMETY
«Mudopmartukay, 6a30BbIil ypOBEHb

e OOII COO MAOY munes Ne7 r.Tomcka

e [Iporpamma Bocrimtanuss MAOY munes Ne7 r. Tomcka

e CanlluH CII 2.4.3648-20 "CaHuTapHO-3NHAEMHOJOTUYECKHE TPEOOBaHUSI K
YCJIOBUSIM M OpraHu3aluu OoO0ydYeHHUs, cojepx aHus B 00e00pa3oBaTeIbHbIX
opraHusanusax’, yreep:kaeHHble nocranoBiaeHueM oT 28.09.2020r. Ne28

Hean u 3axa4u u3y4enus yueoOnoro npeamera « Mapopmaruka

Ocnosnasn uenp usydeHus ydeOHoro mnpeamera «WHdopmatuka» Ha yriyOJIeHHOM
YPOBHE CpEIHEro oOmero oOpa3oBaHMs - oOOecCIeueHrne JalbHEHIEro pa3BUTHS
UH()OPMAITMOHHBIX KOMIIETEHIIMN BBITYCKHUKA, €r0 TOTOBHOCTH K KH3HHU B YCJIOBHSIX
Pa3BUBAIOIIETOCS] HHPOPMALIMOHHOTO OOLIECTBA U BO3pPACTAIOLIEH KOHKYPEHIIMU Ha PhIHKE
Tpy/a.

B cBs3u ¢ 3TuM uzyuyenue nnpopmaruku B 10—11 kiaccax 101mKkHO 00€CTIEUNTS:

- ¢(hOpMUPOBAHHOCTH MUPOBO33PEHUS, OCHOBAHHOTO Ha TOHUMAaHUMU POJIM MH(POPMATHUKH,
MH(POPMAITMOHHBIX U KOMMYHUKAITMOHHBIX TEXHOJIOTUA B COBPEMEHHOM OOIIIECTBE;
- c(pOpMUPOBAHHOCTH OCHOB JIOTHYECKOTO ¥ AJITOPUTMHUYECKOTO MBIIIICHHUS;
- chOpMHPOBAHHOCTh yYMEHUW pasznuyaTh (HaKThl U OLIEHKH, CPABHUBATH OILICHOYHBIC
BBIBO/IbI, BUJIETh UX CBA3b C KPUTEPHUSIMU OLIEHUBAHUSA U CBSI3b KPUTEPUEB C ONPEICTEHHON
CHUCTEMOI TIEHHOCTEH, TPOBEPATHh HA JOCTOBEPHOCTH M 0000111aTh HH(POPMAIIHIO;
- c(hOpPMHUPOBAHHOCTh TPEJCTABICHUN O BIUSHUU HUHPOPMAIMOHHBIX TEXHOJIOTHHA Ha
KU3Hb  4YelloBeKa B OOLIECTBE;, IMOHUMAHUE  COLHUAIBHOTO, SKOHOMHYECKOTO,
NOJINTUYECKOTO,  KYJIBTYPHOTO, OPUAMYECKOr0, HNPHUPOAHOTO, 3PrOHOMHUYECKOIO,
MEUITUHCKOTO U (DU3UOJIOTHUECKOTO KOHTEKCTOB HH(OPMAITMOHHBIX TEXHOJIOTHIA;
- IPUHATHE TIPABOBBIX U ITUUECKUX ACTIEKTOB MH()OPMAIIMOHHBIX TEXHOJIOTUI; OCO3HAHHE
OTBETCTBEHHOCTH JIIOJIel, BOBJICUEHHBIX B CO3/IaHUE U UCIOJIb30BaHUE MH(POPMALIMOHHBIX
CHUCTEM, pacrpocTpaHeHue UHPpOpMaIuu;
- CO3JaHME€ YCJIOBUH [JIi pa3BUTUS HABBIKOB Y4YEOHOM, MPOEKTHOM, Hay4HO-



HCCH@HOB&TGHBCKOﬁ n TBOp‘-ICCKOﬁ ACATCIbHOCTHU, MOTUBAINHA YHAIIUXCA K CAMOPA3BUTHILO.

MecTo npeamera B y4eOHOM ILVIaHe

Kypcy nndopmaruxu 10—-11 kimaccoB mpemiecTByeT Kypc HHPOPMATHKHA OCHOBHOM
mkosiel. Ha n3yuenne nndopmaruku Ha yriryoneHHoMm ypoBHe B 10—11 kmaccax oTBoauTcst
272 gaca yueOHOTO BpeMeHH (4 Jaca B HEJIEIO).

VYrnyOneHHsli  ypoBEHb  M3yueHUsT  UHQPOPMATUKU  PEKOMEHIyeTcs Ul
TEXHOJIOTMUYECKOT0 MPOQUIIsl, OPUEHTUPOBAHHOTO HAa MHXKEHEPHYIO M MH(POPMAMOHHYIO
cdepbl 1eITETbHOCTH.

VYrinyOneHHbli ypOBEHb H3Y4YeHHs HHPOPMATHUKU OOECIEUMBAET: IOJITOTOBKY
y4Yaluxcs, OPUEHTHUPOBAHHBIX Ha CHELHMAIBHOCTU B 00JACTH HMH(POPMAIMOHHBIX
TE€XHOJIOTUHA Y MH)KCHEPHBIE CIIEHNAJIBbHOCTH; Y4aCTHE B IPOCKTHOW M MCCIIEIOBATEIBCKON
NEATEIbHOCTH, CBSI3aHHOM C COBPEMEHHBIMU HarpasiieHussMu otpaciu UKT; noarorosky
K y49acTHio B oymmMnuanax u cnade EI'D mo nndopmaruke.

JUtst KaXX1oro rojja 00y4eHus MPeAyCMOTPEHO PE3EPBHOE yUEOHOE BpeMs, KOTOPOE
MOXET OBITh HMCIHOJB30BAHO YYAaCTHHUKAMHU O0Opa30BaTEbHOrO Ipolecca B LEIAX
dbopMupOBaHUsSI BapUaTUBHOW COCTAaBIISIIONIEH COJACpP)KAHUS KOHKPETHOM paboueit
nporpammsel. IIpu 3TOM OOs3aTenbHass (MHBapUaHTHAs) YacThb COJEP)KAHUS IPEIMETa,
YCTaHOBJICHHAs] MPUMEPHOU paboueit MporpaMmoil, U BpeMs, OTBOJMMOE Ha €€ U3yUuCHHUE,
JIOJKHBI OBITH COXpaHEHBbI MOJHOCTHIO. [lociaenoBaTenbHOCTh N3YUEHHSI TEM B Ipeneax
OJIHOTO Tofia O0yUeHUsI MOXKET ObITh U3MEHEHA 110 YCMOTPEHUIO YUYUTENS IPU MOATOTOBKE
paboyeil mporpaMMbl U IOYPOUHOTO IJIAHUPOBAHUSI.

Paspean 1. IIVIAHUPYEMBIE PE3YJIBTATBI

OcBoenne yuebHoOro mpenmera «WHdopmarvka» Ha ypoBHE CpeaHEro oOLIero
00pa3oBaHMs HANpPABJICHO Ha JIOCTH)KEHHE OOYyYarOUIMMUCS CIEAYIOMIMX JUYHOCTHBIX,
METaIpeAMETHBIX U MPEIMETHBIX PE3yIbTaTOB.

JINYHOCTHBIE pe3y/IbTaThl

JINYHOCTHBIE pe3yJbTaThl OTPAXAIOT TOTOBHOCTb M CHOCOOHOCTH OOYYaromIMXCs
PYKOBOJCTBOBAThCS C(HOPMUPOBAHHONW BHYTPEHHEM MO3ULMEH JUYHOCTHU, CUCTEMOM
LHEHHOCTHBIX OpHUEHTAI[Mi, MO3UTUBHBIX BHYTPEHHUX YOEXKIECHHI, COOTBETCTBYIOIIMX
TPaJAMLIMOHHBIM LEHHOCTSIM POCCHUUCKOTO OOIIECTBAa; PACIIUPEHUE KU3HEHHOI'O OIbITA
U ONbITAa JACSATENBHOCTH B MPOIECCE peaju3aluh CpeACTBaMU y4eOHOTO MpeIMeTa
CJIEIYIOLIMX OCHOBHBIX HAMPABIEHUN BOCIUTATEIBHOU NEATETbHOCTH.
I'pasicoanckoe éocnumanue:
- OCO3HAaHHWE CBOMX KOHCTUTYLIMOHHBIX TMpaB U OOS3aHHOCTEH, YyBa)K€HUE 3aKOHa
U TIPAaBONOPSIKA, COONIOZCHHE OCHOBOIOJATAIOMIUX HOPM HWH(GOPMALMOHHOTO IpaBa
¥ HHGOPMAIIMOHHON 6€30MacHOCTH;
- TOTOBHOCTH TPOTHUBOCTOSTH HAEOJIOIMH JKCTPEMH3Ma, HallMOHAIM3Ma, KceHopoOuw,
JUCKPUMHUHALMK IO COLUMAJIBHBIM, PEIMTMO3HBIM, PACOBBIM, HAIIMOHAJIBHBIM MPU3HAKAM
B BUPTYaJIbHOM ITPOCTPAHCTBE.
Ilampuomuueckoe 6ocnumanue:
- LIIEHHOCTHOE OTHOIIEHHE K UCTOPUUYECKOMY HACJEAMIO; TOCTHXKEeHUsIM Poccuu B Hayke,
UCKYCCTBE, TEXHOJIOTHUSX;
- IOHMMAaHUE 3HAY€HUSI THPOPMATUKH KaK HAYKH B )KM3HU COBPEMEHHOTO OOIIECTBA.



/lyxoeéHno-upaecmeennoe eocnumanue:

- chopMUpPOBaAaHHOCTH HPABCTBEHHOTO CO3HAHMS, STUUECKOTO MTOBEICHNUS;

- CIIOCOOHOCTH OIIEHUBATh CUTYAIIUIO U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICh
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH, B TOM YHCII€ B C€TU VIHTEpHET.
Icmemuyeckoe eocnumanue:

- ACTETUYECKOE OTHOUICHWE K MUPY, BKIIOYasi ACTETHUKY HAyYHOTO U TEXHUYECKOTO
TBOPYECTBA;

- CIOCOOHOCTHh BOCIIPUHUMATh Pa3IMYHbIC BUJIBI HCKYCCTBA, B TOM YKCJIE OCHOBAaHHOTO Ha
UCIOJIb30BAaHUU UH(OPMAIITMOHHBIX TEXHOJIOTHIA.

Du3zuyeckoe gocnumanue:

- chOpMHPOBAHHOCTh 3J0POBOr0 U Oe3omacHoro o0pasza JKM3HU, OTBETCTBEHHOI'O
OTHOLIEHUS K CBOEMY 3JI0pOBbIO, B TOM 4HCJIE€ 3a CYET COOIIoJeHUs TpeOOoBaHUMN
Oe3omacHO  JKCIUTyaTallid  CPEACTB  MHGOPMAIIMOHHBIX M KOMMYHUKaIIMOHHBIX
TEXHOJIOTUH.

Tpyooeoe 6ocnumanue:

- TOTOBHOCTh K aKTMBHOW  JEATEIBHOCTH  TEXHOJIOTMYECKOM UM COUHUAIBHOMU
HaIpaBJICHHOCTH, CHOCOOHOCTh HMHUIMHUPOBATH, IUIAHUPOBATH M CaMOCTOSATEIIBHO
BBITIOJTHSATH TaKy1O JEATEIbHOCTD;

- HHTEpec K cpepaM MPOPECCHOHATBHON AESITENbHOCTH, CBA3AHHBIM C MH(POPMATHUKOM,
IpPOrpaMMHUPOBAHHEM U UH(POPMAIMOHHBIMU  TEXHOJIOTHUSIMH, OCHOBaHHBIMH  Ha
JTOCTIKEHUSIX HayKd MH(DOPMATUKU U HAYYHO-TEXHUYECKOTO MPOrpecca;

- yYMEHHE COBEpIlIaTh OCO3HAHHBIA BHIOOpP Oyayiied mnpodeccur U peaan30BbIBATH
CcOOCTBEHHbBIC KU3HCHHBIC TIJIaHbI;

- TOTOBHOCTh M CIIOCOOHOCTHh K 00pa30BaHUIO U CaMOOOPA30BAHUIO HA MPOTSHKEHUM BCEH
KU3HU.

IKonozuueckoe socnumanue:

- OCO3HaHME II100aATbHOTO XapaKTepa IKOJIOTHYECKUX MPo0JIeM U MyTel uX pelieHus, B TOM
yuciie ¢ yuétom Bo3moxkHocret MKT.

Ilennocmu nayunozo nosnanus:

- c(OpMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSL HAyKHU, JIOCTIKEHHMSIM HAayYHO-TEXHHUYECKOrO0 TIporpecca U OOIIECTBEHHOU
MPaKTUKU, 3a CUET MOHUMAaHUS POJIM UH(POPMAIMOHHBIX PECypcoB, MHMOPMAIIMOHHBIX
MPOIIECCOB ¥ MH(POPMAIIMOHHBIX TEXHOJOTHH B YCIOBHUSX IUGPOBOM TpaHchopManuu
MHOTHX c(ep )XKHU3HU COBPEMEHHOTO OOIIECTBA;

- OCO3HAHUE LIEHHOCTH HAy4YHOW NESITEIbHOCTH, TOTOBHOCTh OCYILIECTBIISITH IMPOEKTHYIO
Y UCCIIEIOBATENbCKYIO AEATEIbHOCTh HHANBUYAIbHO U B TPYIIIIE.

B mnpouecce mOCTWXKEHHS JMYHOCTHBIX PE3YJIbTATOB OCBOEHUSI OOyYArOIIUMUCS
nporpamMMmbl  ydeOHoro nmnpeamera  «MHpopmaTuka» y HUX  COBEPIICHCTBYETCS
IMOYUOHANLHBLU UHMELLEeKN, TIPEATOaralomnil choOpMIUPOBAHHOCTS:

- camopecynuposanus, BKIIOYAIOLIETO CAMOKOHTPOJb, YMEHHWE NPUHUMATh
OTBETCTBEHHOCTbH 3a CBOE TOBEACHHE, CIIOCOOHOCTh aIalTHPOBATHCA K AMOIIMOHAILHBIM
U3MEHEHUSIM U TIPOSBIIATh THOKOCTh, OBITH OTKPBHITHIM HOBOMY;

- BHYmMpeHHeu Mmomuéayuu, BKIIOYAIOIIEW CTPEMJIEHUE K JOCTHXKEHUIO UEIU
Y yCIIEXy, OINTHMHU3M, HWHUIHAATUBHOCTb, YMEHHME JEHUCTBOBATh, HCXOId U3 CBOUX
BO3MOKHOCTEH;

- amnamuu, BKIIOYAIOMICH CIOCOOHOCTh IOHMMATH SMOILHMOHAIBHOE COCTOSHUE



JIPYTUX, YIUTHIBATh €T0 IIPU OCYIIECTBIEHUU KOMMYHHUKAIIUHU, CIIOCOOHOCTD K COUYBCTBHUIO
Y CONEPEKUBAHMUIO;

- COYUANbHLIX HABLIKOG, BKIIOYAIOLIMX CIHOCOOHOCTh BBICTPAUBATH OTHOILEHMS
C IPYTUMHU JIIOJIbMU, 3a00TUTHCS, POSIBIISITh UHTEPEC U pa3pemiaTh KOHPIUKTHI.

MeTtanpeaMeTHbIe pe3yJbTaThI
MeranpenMeTHbIE Pe3yJIbTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIBHBIMU YUE€OHBIMU
JEVCTBHUSMH - IO3HABATEIIbHBIMU, KOMMYHHUKATUBHBIMU, PETYJIATUBHBIMU.

YHuBepcajbHbIe O3HABATEIbLHbIE eiCTBUS

bazoevie nozuueckue oeiicmeus:
- CaMOCTOSITeNIbHO (OPMYJIHPOBATh M aKTyaJM3UPOBaTh MPoOJEMy, paccMaTpuBaTh €€
BCECTOPOHHE;
- YCTaHABJIHMBATH CYIICCTBEHHBIN MMPU3HAK UJIM OCHOBAHUS JIJIsl CPAaBHEHMUSI, KJIacCU(UKAITIU
1 00001IIeHUS;
- OTIPENIEIIATH LIETU ACSITCIIBHOCTH, 33]1aBaTh MMapaMeTPhl U KPUTESPUHU UX JOCTHKCHHSI,
- BBISIBJISITH 3aKOHOMEPHOCTH W TTPOTUBOPEYHS B PACCMATPUBACMBIX SIBJICHUSX
- pa3pabaThIBaTh IJIaH PEIICHUS MPOOIEMBI ¢ YIETOM aHAIM3a HMEIONTUXCSI MaTepUATbHBIX
1 HEMaTePHAITBHBIX PECYPCOB;
- BHOCUTH KOPPEKTHUBBI B JIEITEIBHOCTh, OIIEHUBATh COOTBETCTBUE PE3YyJIbTATOB IIEIISIM,
OIICHUBATh PUCKU MOCIIECICTBUN JEATEILHOCTH;
- KOOPJIMHUPOBATh U BHINIOJHATH Pa0OTy B YCIOBUSX pEaIbHOT0, BUPTYAIBHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOCHCTBUS;
- pa3BUBATh KPEATUBHOE MBIILJICHUE TP PEIICHUH KU3HEHHBIX MTPOOJIEM.

ba3zoevie uccneoosamenvckue oeiicmeus:
- BIIQJIETh HaBBIKAMH YYCOHO-MCCIICIOBATEILCKON U IPOSKTHOU Jes-TEIIPHOCTH, HAaBBIKAMHA
pasperieHuss MpoOJieM; CIOCOOHOCTBIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TTOMCKY
METOJIOB PEIICHUS MPAKTHYCCKUX 3a7a4, TPUMEHEHUIO Pa3IMIHBIX METOIOB ITO3HAHMS,
- BIQJICTh BUAAMHU JCATEIBHOCTH IO TOJTYYCHHUIO HOBOTO 3HAHMS, €T0 WHTEPIPETAIIHH,
peoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX CHTYAIlUSX, B TOM YHUCJE TPH
CO3JITaHUU YUEOHBIX U COIIMATBHBIX MPOEKTOB;
- (hopMupoBaTh HAYYHBIN TUT MBIIIJICHUS, BJIaJIETh HAYYHONU TEPMHUHOJIOTHUEH, KITIOUEBBIMU
MOHSATUSIMU U METOJIAMH;
- CTaBUTh W (POPMYJHMPOBATH COOCTBEHHBIC 3a/Jaud B 00pa30BATEIBHON JEATEIHHOCTU
Y )KU3HEHHBIX CUTYyaITUsX;
- BBIBJISITh TPUYHUHHO-CIICJICTBEHHBIE CBS3M M aKTyaJIM3UPOBATh 3ajady, BBIJIBUTATh
runoTe3y e perieHusi, HaXoJAUTh apTyYMEHTHI ISl IOKa3aTelIbCTBA CBOMX YTBEPIKICHMUIA,
3a/1aBaTh MapaMeTPhl U KPUTEPUHN PEIICHHUS,;
- aHAIM3UPOBATH TOJYYCHHBIC B XOJIC PEHICHUS 3aJadyd Pe3yibTaThl, KPUTHUCCKU
OIICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH HM3MEHEHNE B HOBBIX YCIIOBHSX;
- 1aBaTh OIEHKY HOBBIM CHUTYaIlUsIM, OIICHUBATH MMPUOOPETEHHBIN OIBIT;,
OCYIIECTBIISATh IICJICHANPABICHHBIN IMOMCK TIEPEHOCAa CPEICTB M CIIOCOOOB JCHCTBUS -
B MPO(hEeCCUOHAIBHYIO CPEy;
- YMEThb TICPCHOCUTh 3HAHHUS B IIO3HABATCIBHYID U MPAKTHYECKYI0  00JIacTH
KU3HEIEITCIbHOCTH;
- YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIaCTeiH;
- BBIJIBUTATh HOBBIC UJICH, TIPEIJIaraTh OPUTHHAIBHBIC TTOXO/IbI M PEIICHUS;
- CTaBUTH MPOOJIEMBI U 3a]1a4H, TOMYCKAIOIUE aTbTePHATUBHBIC PEIICHHS.



Paboma c ungpopmayueii:
- BJAJNETh HAaBBIKAMHU TIOJy4YeHHS WHGOpPMAIIMM U3 HWCTOYHHKOB PAa3HBIX THIIOB,
CaMOCTOSITEJIbHO OCYIIECTBIISATh TOUCK, aHalu3, CHCTEMAaTH3allMi0 ¥ MHTEPIIPETAIUIO
uH(OpPMAITUHU PAa3IMYHBIX BUIOB U (DOPM TpEICTABICHUS;
- CO3/1aBaTh TEKCTHI B Pa3IMYHBIX (popmMaTax ¢ yu€ToM Ha3HaUYCHUS HH(POPMAIINH U TICJICBON
ayJIMTOPHH, BEIOMPAs ONITUMAIIEHYIO (DOPMY MIPEACTABICHUS ¥ BU3YATU3AIINH;
- OIIEHUBATh JOCTOBEPHOCTH, JETMTUMHOCTh MH(OpMAIHH, €€ COOTBETCTBUE MPABOBHIM
¥ MOPaJIbHO-3TUYECKUM HOpMaM;
- HCIIOJIb30BaTh CpencTBa WHGOPMANMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTHM
B PCIICHUN KOTHUTUBHBIX, KOMMYHHUKATHBHBIX M OPTaHU3aIMOHHBIX 3371a4 C COOJIIOICHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHHKH O€30MacHOCTH, TUTHEHBI, pecypcocOepekeHus,
MIPABOBBIX U ATHYECKUX HOPM, HOpM WH(GOPMAITMOHHOK 0€3011aCHOCTH;
- BIAJACTh HABBIKAMHU pACMO3HABAaHUS W 3alIUTHI WHGOpMANUU, WHPOPMAITMOHHON
0€30MacCHOCTU JTUYHOCTH.

YHuBepcajJbHble KOMMYHUKATHUBHbBIE J1€iiCTBUSA

Obwenue:
- OCYIIECTBJIATh KOMMYHHKAIIMU BO BCEX cepax *KU3HU;
- pacro3HaBaTh HeBepOalbHBIC CPEJCTBA OOIIECHMS, MOHUMATh 3HAYEHUE COIUATBHBIX
3HAKOB, PACIIO3HABAThH MPEANOCHUIKN KOH(MIMKTHBIX CUTYAIllui U CMSATYaTh KOH(IUKTHI,
- BJIQJIETh PA3JIUYHBIMU CITIOCOOaMU OOILIEHHS U B3aUMOJICHCTBUS;
- aQpTyMEHTUPOBAHHO BECTHU JAUAJIOT, YMETh CMSIT4aTh KOH(MIUKTHBIC CUTYAIlUH;
- pa3BEPHYTO U JIOTUYHO H3Jarath CBOIO TOUYKY 3pPEHHUSI C UCIOIb30BAaHUEM SI3BIKOBBIX
CpE/ACTB.

Coemecmnasn deamenpHoCmb:
- MIOHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHOM U UHIUBUIY JIbHOU pabOTHI;
- BbIOMpaTh TEMATUKy M METOJIbI COBMECTHBIX NEHUCTBHM C y4€TOM OOIIUX HHTEPECOB
Y BO3MOKHOCTEM Ka)KJ0T0 YieHa KOJIEKTHBA;
- NPUHUMATH LEJId COBMECTHOM JAEATEIbHOCTH, OPraHU30BbIBATH M KOOPAUHUPOBATH
JNEUCTBUS MO UX JIOCTUKEHUIO: COCTABJIATH IUIAH JEUCTBUM, paCpPEEsiTh POJH C YUETOM
MHEHUW yYaCTHUKOB, OOCYKJIaTh PE3yJIbTaThl COBMECTHOM PaOOTHI;
- OIIEHMBATh KAYECTBO CBOETO BKJIAJA M KaXXJOTO YYACTHUKA KOMAH/Ibl B OOIIUI pe3yIbTatT
10 pa3pabOTaHHBIM KPUTEPHUSIM;
- MpeajaraTh HOBBIE MPOEKTHI, OLEHUBATh UJEU C MO3UIMHM HOBU3HBI, OPUTHHAIBLHOCTH,
MPAKTUYECKON 3HAYUMOCTH;
- OCYHICCTBIISATh TO3UTHUBHOE CTPATErMUYECKOE TOBEJACHUE B PA3IUYHBIX CHUTYaIUsX,
MPOSIBIISATh TBOPUECTBO U BOOOPAXKEHUE, ObITh MHUIIMATUBHBIM.

YHuBepcaJbHbIC peryJsiTUBHbIC JCHCTBUS
Camoopzanusayusa:

- CaMOCTOATENIBHO OCYILIECTBISTh MMO3HABATENbHYIO JESTEIBHOCTD, BBISBISATH MPOOJIEMBI,
CTaBUTh U (pOopMyIIMpoBaTh COOCTBEHHbIE 3aJlayd B 00pa30BaTENIbHOM AESATENbHOCTU
Y )KU3HECHHBIX CUTYyalUsIX;
- CAMOCTOSTENBHO COCTABIIATH IJIaH PEUIEHHsI TPOOJIEMBI C YUETOM UMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUTEHUN;
- 1aBaTh OLICHKY HOBBIM CUTYalUsIM;
- pacIIMpsATh paMKH y4eOHOTO MpeiMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;
- IeIaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;



- OLICHUBATh MPUOOPETEHHBIH OMBIT;

- C0Cc0OCTBOBATH (POPMHUPOBAHUIO U MPOSIBICHUIO IIMPOKON 3Py AULIMU B PA3HBIX 00IACTAX

3HAaHUH, MOCTOSIHHO TMOBBIIIATH CBOI 00pa30BaTEIbHBINA U KyJIbTYPHBII YPOBEHb.
Camokonmpoinn:

- JJaBaTh OLEHKY HOBBIM CHTyalUsIM, BHOCUTb KOPPEKTUBBI B ACATEIBHOCTb, OLICHUBATH

COOTBETCTBUE PE3YJIHTATOB LIEISIM;

- BJIa/IETh HAaBbIKaMU I103HABATEIBHON pe(pIeKCHU KaK OCO3HAHUS COBEPILIAEMBIX JEHCTBUIM

Y MBICJIUTEIIBHBIX IIPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHMIA,

- UCII0JIb30BaTh MPUEMBI pe(IICKCUU IJIs OLIEHKH CUTYAallUH, BEIOOpa BEPHOIO PELLICHUS;

- YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO NIPUHUMATh PEILIEHUS 10 UX CHUKEHUIO;

- IPUHUMATH MOTUBBI U ApTYMEHTBI APYTUX [IPU aHAIU3€E PE3YJIbTaTOB ACSATEIBHOCTH.
Ilpunamue ceos u opyzux:

- IPUHUMATH ce0s1, IOHUMAasi CBOU HEJOCTATKU U IOCTOMHCTBA;

- IPUHUMATh MOTUBBI U apTYMEHTBI JPYTUX [PU aHAIHU3E PE3YyJIbTATOB JEATEIbHOCTH;

- IPU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OLIMOKH;

- pa3BUBATh CIIOCOOHOCTh NOHUMATh MUP C MO3HUILIMH JIPYTOT0 YeIOBEKa.

IIpoBepsieMble TPeOOBaHUA K Pe3y/JIbTATAM OCBOCHHSI OCHOBHOM
oOpa3oBaTesbHOIl nporpammabl (10 kiaacc)

Koo IIposepaemvie npedmemmuule pe3ynromamul 0C60EHUA OCHOBHOU
npoeepse 00pazoeamenvHOIl RPOZPAMMbBL CPEOHEZ0 00uez0 00pa306anus
MO020
pe3ynbvma
ma
| ITo Teme "[ludpoBas rpaMOTHOCTB"
1.1 Brnanenue mnpeactaBieHusMH O PoOiaM WHGOPMAIIMM U CBS3aHHBIX C HEH
IIPOIICCCOB B MPUPOAC, TEXHUKE M OOIIECTBE, MOHATHAMU "uHopMamms',
"uHpopmarmoHHbIi  mporecc”, "cucrema", "KOMIIOHEHTBHI CHUCTEMBI'",

"cucreMHubii 3 dext”, "uHPopMannonHas cucrema', ""cuctema ynpaBieHHs "
BJIQJICHUE METOJaMu TNoMcka HHpopMmauuu B cetu MHTepHer; ymeHue
KPUTHUYECKH OLIEHUBATHh HHPOPMALIMIO, MTOTYYEHHYIO U3 ceTh HTepHeT

1.2 YMeHue xapakTepu3oBaTh OOJIbIIME JaHHBIC, TPUBOJUTH IPUMEPHI
WCTOYHUKOB UX MOJYUYCHUS U HAITPABJICHUS UCIIOJIb30BAHUS

1.3 [lonuMaHre OCHOBHBIX MPHUHIUMIIOB YCTpoiicTBA U (YyHKIUOHUPOBAHUS
COBPEMEHHBIX CTAIlMOHAPHBIX W MOOWJIBHBIX KOMITBIOTEPOB; TEHICHIUN
Pa3BUTHSI KOMIIBIOTEPHBIX TEXHOJIOTH; BIAJICHUE HaBBIKAMU paOOTHI C
ONEPAllMOHHBIMUA CHUCTEMAaMM M OCHOBHBIMH BHJAMH IPOTrPAMMHOTO
obecrieyeHus 115l pelIeHus1 yaeOHbIX 3a/1au 10 BEIOPAHHOW Crieruain3auu

2 [To Teme "TeopeTnueckre OCHOBBI HHPOPMATUKH"

2.1 [ToHumMaHue OCHOBHBIX MPUHITUIIOB JUCKPETU3ALMH Pa3IUYHBIX BHJIOB
uH(popMalK; yMeHHE OmpeAeisaTh WHPOPMAIIMOHHBIM O0BEM TEKCTOBBIX,
rpaduuecKuX U 3BYKOBBIX JJAHHBIX IIPU 3aJaHHBIX TapaMeTpax JUCKPETU3ANT




2.2

YMeHue CTpoOuTh HEPABHOMEPHBIE KOJBI, JOMYCKAIONUE OHO3HAYHOE
JEKOMPOBaHNUE COOOIICHUH (TTpeUKCHBIC KOJIbI); HCTIOIB30BATh TPOCTEUIITHE
KOJBI, KOTOpBHIC TO3BOJISIOT OOHAPYXHBaTh W HCIPABIATH OIMUOKUA TIPHU
nepeaave JaHHBIX

2.3

BJIaI[eHI/Ie TCOPCTUUCCKUM  allllapaToOM, MO3BOJAIOIMIUM  OCYHICCTBIIATDH
MNpCACTAaBJICHUC 3aJaHHOIO0 HATYpPaJbHOI'O0 4YHCJIAa B Pa3JIMYHBIX CHUCTCMaAX
CUHCJIICHUA
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Brmanenne  TeopeTMYECKMM  anmaparoM, — MO3BOJSIOIIMM  BBIIIOJHATH
npeoOpa3oBaHus JIOTHUECKUX BBIPAKECHUN, HCIOIB3Ysl 3aKOHBI aireOpsbl
JIOTUKHU

ITo Teme "NHpopMaImoHHbIE TEXHOJIOTHH"

3.1

YMeHue co3gaBaTb  CTPYKTYPHUPOBAHHBIC  TCKCTOBBLIC JOKYMCHTBI H
ACMOHCTPAIUMOHHEIC MaTCpHuajbl C HCIIOJIB30BaAaHHUECM BO3MOKHOCTEH
COBPCMCHHBLIX IIPOTIPaMMHBIX CPCACTB U 00JIauHBIX CCPBUCOB

3.2

YMeHue wucnonb30BaTh TaOMW4YHbIE (pENALMOHHBIE) O0a3bl JaHHBIX, B
YaCTHOCTH, COCTAaBJIATH 3aMPOCHI B 0a3ax JaHHBIX (B TOM YKCJI€ BEIYUCIISIEMbIE
3aMpockl), BBINOJHATH COPTUPOBKY W TIOMCK 3amucel B 0aze IaHHBIX;
HATOJIHATH pa3padOTaHHYIO 0a3y JaHHBIX

3.3

YMeHue ucnoJib30BaTh AJEKTPOHHBIE TAOJIUIIBI JJ1s1 aHAJIU3a, IPEJICTABICHUS 1
00pabOTKM  JTaHHBIX (BKIIIOUAS BEIYHCJICHHE CYMMBI, CpEIHETO
apu(METUYECKOT0, HAWOOJIBIIETO U HAUMEHBIIETO 3HAYEHUW, pEIICHUE
ypaBHEHUM)

IIpoBepsiemblie dj1eMeHTHhI coaep:xanus (10 kaace)

Koo

Ilposepsaemotit 31emenm cooepircanus

[MuppoBas rpaMOTHOCTH

1.1

[Ipuniuner  paboTel  KommbloTepa. llepcoHanbHbIl  KOMMBIOTEp. BnIOOD
KOH(DUTypaluu KOMIbIOTEpa B 3aBUCUMOCTH OT peIllaeMbIX 3a7a4

1.2

OCHOBHBIEC TE€HJICHIIMUA Pa3BUTHUSl KOMIBIOTEPHBIX TexHoioruil. [lapannensHbie
BBIUHCIICHUS. MBHorormpoueccopHsie CHUCTEMBL. CynepKOMIBIOTEPBL.
MukpokoHTposuiepsl. PoGoTH3npoBaHHbIe TPOU3BOICTBA

1.3

daitnosas cuctema. Ilouck B ¢aiinoBoit cucteme. Opranuszanus XpaHEHUs U
00pabOTKM JaHHBIX C HCIOJIb30BAHUEM HMHTEPHET-CEPBUCOB, OO0JIAYHBIX
TEXHOJIOTUIA U MOOMIIBHBIX YCTPOMCTB

Teopernyeckre 0OCHOBBI UHPOPMATUKH

2.1

Nudopmarus, gaHHbIE ¥ 3HAHUSA.  YHHUBEPCATBHOCTh  JUCKPETHOTO
npeacTaBiieHust tHpopManuu. JIBOMIHOE KOJUPOBaHHUE




2.2

PaBHOMEpPHBIE M HEpAaBHOMEPHBIE KOABI. Y ciioBue @aHo
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[Monxoael k u3mepenuto nHpopmanuu. CymHOCT, 00bEMHOTO (an(haBUTHOTO)
MOAX0/Ma K WM3MEpeHWI0 HH(pOpMalud, OmpeeicHHe OWTa ¢ TOYKH 3pEHUs
an(aBUTHOTO MTOAXO0MA, CBSA3h MEXAY pa3MepoM andaButa U HHOOPMAITMOHHBIM
BECOM CHMBOJIA (B MPEATIOIOKESHUH O PABHOBEPOSITHOCTH TIOSIBJIICHHSI CHMBOJIOB),
CBsI3b MEXKIY eAWMHUIIAMU M3MepeHus nHpopmaruu: out, 6ait, Kbait, MoOaiir,
['6aitT. CymHOCTh COAEPKATEABHOTO (BEPOSITHOCTHOTO) MOIX0/a K U3MEPEHUIO
uHdopMaIuu, orpezesieHre OuTa ¢ MO3UIUU COIepKaHUsI COOOIICHUS

2.4

HNudpopmanmonnsie nponeccol. [lepenaya nndopmanmu. VcTouHuk, MprUeMHUK,
KaHaJI CBSI3M, CUTHAJ, KoAupoBaHue. Vckaxkenne mHpopMaly Mnpu mnepeaye.
CkopocTh nepeayu JaHHBIX N0 KaHAIy CBA3U. XpaHeHue nHpopmanuu, oobeM
MIaMsITH

2.5

Cucrtembl. KOMITIOHEHTBI CUCTEMBI U UX B3aUMOIeCTBUE. CUCTEMBI YITPABICHUS.
VYpapieHnue kak nH(GOPMAIMOHHEIHN TIporiecc. OOpaTHas CBS3b

2.6

Cucrembl cuucneHus. Pa3BepHyTas 3amuch LENbIX M JAPOOHBIX YHCET B
NO3ULIMOHHBIX CHCTeMax cuMciieHnd. CBOWCTBA NMO3WLIMOHHOW 3alMCH YHCIIA:
KOJIMYECTBO LIM(p B 3aMKCH, IPU3HAK JAECTUMOCTU YHUCIIa HA OCHOBAaHUE CHCTEMBI
CUMCIIEHUS. AITOPUTM MIEPEBOJIA LEJIOT0 Yucia U3 P-nuHOM cuCTeMBI CUMCIEHNA
B JICCATUYHYIO. AJITOPUTM MEpeBOJa KOHEUHON P-u4HOW ApoOH B JECATUUYHYIO.
AJITOpUTM MEPEBOJA LEJIOTO YUCIA W3 JACCATUYHOM CUCTEMBI CUMCIICHUSA B P-
WYHY10. J[BOM4HAasA, BOCbMEpPUYHAs U IIECTHAALATEPUYHAS CUCTEMBI CUUCIICHNUS],
NEPEBOJI YMCENl MEXJIy STUMU CUCTEMaMHU. Apu(]MeTHUecKHe Omepaluu B
ITO3UIIMOHHBIX CUCTEMAX CUUCIICHUS

2.7

Hp@I[CTaBJ'IeHI/Ie LEJIbIX U BEINCCTBCHHBIX YHUCCI B IIAaMATH KOMIIBIOTCPA

2.8

Komuposanue tekctoB. Konuposka ASCII. Onnobaiitabie KonupoBku. CTaHgapT
UNICODE. Komupoka UTF-8. Omnpenenenue uHGOpPMAIIMOHHOTO 00bema
TEKCTOBBIX COOOIIECHUM

2.9

KomupoBanune nzobOpaxenuit. OneHka nHGOPMAITMOHHOTO 00beMa pacTpPOBOTO
rpaduueckoro M300pa)keHWs TPU 3alaHHOM pa3pelieHud U TIIyOuHe
KogupoBanus 1Beta. Koguposanue 3Byka. OrieHka HHGOPMAIMOHHOTO 00beMa
3BYKOBBIX JaHHBIX NPHU 3aJaHHBIX YaCTOTE AMCKPETH3AlMUA U Pa3psSAHOCTU
KOJIUPOBAHUS

2.10

Anrebpa noruku. BeickassiBanus. Jloruueckue oneparuu. Tabauiibl UCTUHHOCTH
JOTUYECKUX  omepauuii  "nu3bloHKIUS",  "KOHBbIOHKIMA", "MHBepcus',
"umrukanus”, "skBuBajeHUMsA". Jlormueckue BbIpakeHUsA. BbluncieHue
JIOTMYECKOTO 3HAUYECHHUS COCTABHOI'O BBICKA3BIBAHMS MPHU WM3BECTHBIX 3HAYCHMSIX
BXOSIIUX B HETO JJIEMEHTAPHBIX BBICKA3bIBAaHMM. TaOJUIlBI HCTUHHOCTH
JIOTUYECKUX BhIpaKeHUM. JIornueckue onepaiuu U onepaidu HaJl MHOKECTBAMM.
[IpuMepbl 3akOHOB anreOpbl JIOTHMKW. OKBUBAJICHTHBIC IIpeoOpa3oBaHUs
JoruyYeckux BblpakeHui. Jlornmueckue ¢ynkuuu. [locTpoeHue noruyeckoro




BBIDQKEHUS C JAHHOW TaOiuIedl WCTUHHOCTH. Jlornueckue >SIEeMEHTbI
komnbiotepa. Tpurrep. Cymmartop. IlocTpoeHue cxeMbl Ha JIOTHYECKHUX
AJIEMEHTAaX MO JIOTUYECKOMY BBIPAKEHHUIO. 3aMUCh JIOTHYECKOTO BBIPAXKEHUSA T10
JIOTHYECKOM CXeMe

3 NHpopMaIrmoHHbIC TEXHOJIOTHH

3.1 |TekcroBbii mpoueccop. PenaktupoBanue u QopmarupoBanue. IIpoBepka

opdporpadun u rpammatuku. CpeAcTBa MOWCKAa M aBTO3aMEHBI B TEKCTOBOM
npoueccope. HMcnone3oBanue crtuneil. CTpyKTypUpOBaHHBIE TEKCTOBBIE
nokymeHThl. CHOCKH, ornaBieHue. Obmaunbie cepBuckl. KonekTuBHas pabora ¢
JOKyMEHTOM. HMHCTPYMEHTBI PELEH3UPOBAHMS B TEKCTOBBIX IPOIECCOPaX.
HenoBast mepenucka. Pedepar. IlpaBuna UUTHPOBAHUS HUCTOYHUKOB U
odopmieHust oudmmorpadudeckux cchutok. OdhopmIIeHHE CTIHCKA JIUTEPATYPhI

IIpoBepsieMble TPeOOBaHUA K Pe3y/JIbTATAM OCBOCHHSI OCHOBHOM
oOpa3oBaTesbHOIl nporpammsel (11 kiaacc)

Koo IIposepaemvie npedmemuule pe3yiromamosl 0C60EHUA OCHOBHOU
npoeepse 00pazoeamenvHOIl RPOZPAMMbBL CPEOHEZ0 00uez20 00pa306anus
MO20
pe3ynobma
ma
| ITo Teme "[ludpoBasi rpaMOTHOCTB"
. JUYHUE MPEJCTABICHUN O KOMITBIOTEPHBIX CETAX U UX POJIU B COBPEMEHHOM

1.1 Ha € IpPEeACTaBIE 0 KOMIIBIOTE ce 0 COBPEMEHHO
Mupe; 00 o0HMX mpUHIMNAaX pa3paboTku W (YHKIMOHUPOBAHUS UHTEPHET-
MIPUIIOKEHU I

1.2 YMeHue OpraHu3oBBIBaTh JIMYHOE HH(OPMALIMOHHOE MPOCTPAHCTBO C
UCTIOJIb30BAaHUEM Pa3IMUHBbIX CPEACTB LU(POBBIX TEXHOJIOIMIA; NOHUMaHUE
BO3MOXKHOCTEH IM(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IH(PPOBBIX
00pa3oBaTEIbHBIX CEPBHUCOB; MOHUMAHHUE BO3MOXXHOCTEH W OrpaHUYCHUM
TEXHOJIOTMI MCKYCCTBEHHOTO MHTEJUIEKTa B PA3JIMYHBIX OOJACTAX; HATIMUUE
MPEACTABICHU 00 HCIOJIb30BaHUM HWH(DOPMAIMOHHBIX TEXHOJOTHMH B
pa3IMYHBIX Tpo(deccHoHaNbHbIX chepax

2 [To Teme "TeopeTnueckrie OCHOBBI HHPOPMATUKH"

2.1 Bragenue  TeopeTMUECKMM — anmapaTtoM, — IO3BOJSIOIIMM  ONPENENSITh
KpaT4yalmuii TyTh BO B3BEHIEHHOM Tpade M KOJIMYECTBO MYTEH MEXIy
BEpIIMHAMU OPUEHTHUPOBAHHOTO AllMKINYECKOro rpada

3 ITo Teme "Anroputmsl U IporpaMmMupoBasue”

3.1 YMeHHe 4YHuTaTh W TIOHMMAaTh MPOTPaMMBbl, PEANTHU3YIONINE HECI0KHbIE

aITOPUTMBI OOpPA0OTKU YHUCJIOBBIX W TEKCTOBBIX JaHHBIX (B TOM YHCIE
MacCMBOB W CHMBOJIBHBIX CTPOK) Ha BBIOpAaHHOM JUIsi HW3Y4YEHUS




YHUBEPCAIBHOM SI3BIKE MPOTpaMMHUPOBaHUs BbICOKOro ypoBHs (Ilackaib,
Python, Java, C++, C#); yMeHHme aHAIM3UPOBATH QJITOPUTMBI C
UCIIOJIb30BAaHUEM TaOJIMII TPACCHPOBKHU; OIPEACIATh 0€3 HCIOJIb30BAHMS
KOMITBIOTEPA PE3YJIbTaThl BHIMOJIHEHUS HECIOKHBIX TPOrPaMM, BKIIOYAOIINX
ITUKJIbI, BETBJICHHS M ITOITPOTPAMMBI, TIPH 3aJaHHBIX UCXOIHBIX JaHHBIX

3.2

YMenue MoauQUIMPOBATH TOTOBBIE MTPOTPAMMBI ISl PEIIEHUsT HOBBIX 3ajad,
MCIIOJIB30BaTh UX B CBOMX MPOrpaMMax B KaY€CTBE MOANPOrpaMM (MpoUEeAyp,

byHKITHIN)

3.3

YMeHue peanu3zoBaTh ATallbl pEHICHUS 3aJad Ha KOMIIBIOTEpE; YMEHHE
peann30BbIBATh HA BHIOPAHHOM JIJIi M3YYCHUS SI3BIKE IMPOTPaAMMHUPOBAHUS
BbicOKOTO ypoBHs (Ilackams, Python, Java, C++, C#) TumoBble aJrOpuTMbI
00paOOTKM  YHCeNl, YHCIOBBIX I[OCIEIOBATEIPHOCTE U  MAaCCHBOB:
MIPEICTABJICHUE YKMCIIa B BUJIE HAOOpa MPOCTHIX COMHOXKHTEIICH; HaX0KICHUE
MaKCHUMaJIbHOW (MUHUMAaJIbHON) U(pBI HATYpaIbHOTO YUCIIA, 3aITMCAHHOTO B
CHUCTEME CUHCIICHHS C OCHOBAaHMEM, HE mpeBblatomuM 10; BbIUKCICHHE
O00OOIIIEHHBIX ~ XapaKTEPUCTHK  DJEMEHTOB  MacCMBa WM  YHUCIOBOU
MOCJIEIOBATEIBHOCTA (CYMMBI, TPOU3BEACHUS CPETHEr0 apu(pMETHYECKOTO,
MUHHMaJIbHOTO M MAaKCHUMAaJIbHOTO 3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB,
yIOBJIETBOPSIONIUX 3aJJaHHOMY YCJIOBHIO); COPTUPOBKY JIEMEHTOB MacCUBa

[To Teme "ndpopmalninoHHbIE TEXHOIOTHH"

4.1

YMeHHe UCIOIb30BaTh KOMITBIOTEPHO-MAaTEMATHICCKAE MOJICIN JJI aHaIn3a
00BEKTOB U MPOIIECCOB: (OPMYJIHPOBATH 1I€JIb MOJICTUPOBAHUSI, BBIMOJIHATh
aHaJIM3 pe3yJbTaTOB, IOJYYCHHBIX B XOJI€¢ MOJCIMPOBAHUS, OIICHHBATh
aJICKBaTHOCTh ~ MOJIETTM  MOJIETUPYEMOMY  OOBEKTY WM  TPOIlecCy;
MPEICTABIATh PE3yIbTaThl MOJACIUPOBAHUS B HATJISITHOM BHJIC

IIposepsiembie d1eMeHThI coaep:kanus (11 Kiaace)

Koo

Ilposepsaemwtit 31emenm cooeprcanus

[MuppoBas rpaMOTHOCTH

1.1

[IpyHLMOBI MOCTPOEHUS WU amnmapaTHbe KOMIIOHEHTHl KOMIBIOTEPHBIX CETEH.
CereBbie ipotokoiibl. Cetb HTEepHET. Anpecauus B cetn MuTepHeTr. Cuctema
JIOMEHHBIX UMEH

Teopernyeckne OCHOBBI HHPOPMATHKH

2.1

Mogenn u mopenupoBanue. llenmn momenmpoBanusi. COOTBETCTBHE MOJAETH
MOJIETTUPYyeMOMY OOBEKTYy WU mpoiieccy. Popmanu3anusi MPUKIaIHBIX 3a/1a4.
[IpencraBienne pe3ynbTaToOB MOACIUPOBAHUS B BUE, YAOOHOM JIJIS1 BOCTIPUSTHS
yenoBekoM. ['padudeckoe mpecTaBieHrne JaHHBIX (CXEeMBbl, TaOIUIIbI, TPAPUKN)

2.2

['padbl. OcHoBHBIE IOHATHSA. Bunbl rpados. Pemenue anropurMudeckux 3aaad,
CBSA3aHHBIX C aHaIM30M TIpadoB (MOCTPOEHHE ONTHUMAIBHOIO MYTH MEXKIY




BepIIMHAMU Tpada, OmpeAeNeHHe KOJIWYECTBA PA3IUYHBIX MyTEH MEXIy
BEpIIMHAMU OPUEHTHPOBAHHOTO AllUKINYECKOro rpaga)
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HepeBbs. bunapHoe nepeBo. JIMCKpETHBIE WIPHI JIBYX HUIPOKOB C IIOJIHOM
uHpopmanueit. I[loctpoenue nepesa nepedbopa BapuaHTOB, OIIMCAHUE CTPATETUU
UTPHI B TAOIMYHOU (hopMe. BBIMTpHIIITHBIE CTPATETHH.

Hcnons3oBanue rpadoB M EPEeBHEB NMPU OMHUCAHMH OOBEKTOB U MPOIECCOB
OKPY2KaIOLIEro Mupa

AJITOPUTMBI U IPOTPAMMUPOBAHNE

3.1

OnpeneneHne BO3MOXKHBIX pe3yJbTaTOB PabOThl MPOCTEHIINX aJITOPUTMOB
YIOPABJICHUS UCIIOJHUTENSIMA M BBIYMCIUTEIBHBIX alrOpuTMOB. OmpeneneHue
UCXOJIHBIX JTAHHBIX, IPU KOTOPBIX AITOPUTM MOXKET J1aTh TPeOyeMbIi pe3ybTaT

3.2

Ortarnbl penieHus 3a7a4 Ha Kommbiorepe. SA3bik mporpammupoBanus ([lackainb,
Python, Java, C++, C#). OcHOBHBIE KOHCTPYKIIMH SI3bIKa MPOrPaMMHPOBAHUA.
Turnbl NHaHHBIX: LETOYMCICHHBIE, BEIIECTBEHHBIC, CUMBOJBHBIE, JIOTUYECKUE.
BerBnenus. CocraBHble ycnoBus. [{ukibl ¢ yciaoBueM. L{ukibl o nepeMeHHOM.
Hcnonb3oBanue TabinIl TPACCUPOBKHU
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Pa3zpaboTka u nporpammHas peanusaius alropuTMOB PEUICHUsI TUIIOBBIX 3a1a4
6a3oBoro ypoBHs. [Ipumepsl 3a1a4: anropuTMbl 00pabOTKHM KOHEYHOM YHUCIOBOM
MOCJEAOBATEIbHOCTH  (BBIYMCIEHUE CYMM, THPOU3BEICHMI, KOJIWYECTBA
AJIEMEHTOB C 3aJJaHHBIMU CBOMCTBAMM), aITOPUTMbI aHAJIM3a 3allUCU YKCEN B
MO3UIIMOHHOM CHUCTEME CUHWCIICHHS, aJrOPUTMbl PEIICHUS 33Ja4 METOJIOM
nepedopa (MOUCK HauOOJIBIIETO OOIIEro JAEIUTEN JBYX HAaTypalbHBIX YHUCEN,
IIPOBEpKa YKciia Ha MPOCTOTY)

3.4

OOpaboTka  CHUMBOJIbHBIX  JIlaHHBIX.  BcCTpoeHHble  (PYHKIIMKM  SI3bIKA
MIPOrpaMMUPOBAHHUS /1711 00PAOOTKH CUMBOJIBHBIX CTPOK

3.5

TabnuyHble BEIMYHHBI (MACCUBBI). AITOPUTMBI pabOTHI C JIEMEHTAMH MacCUBa
C OJHOKpaTHbIM IMPOCMOTPOM MAacCHBa: CyYMMHUPOBAHHE 3JEMEHTOB MAacCHUBa,
MOJICYET KOJMYECTBA (CyMMBI) DJIEMEHTOB MAacCHBa, YIOBIJIETBOPSIOIINX
3aJJaHHOMY YCJIOBHIO, HaXO)/€HHWE HauOOJIbLIETO (HAaMMEHBIIET0) 3HAYECHMS
JJIEMEHTOB MAaCCHBA, HaXOXKJIEHHE BTOPOrO0 IO BEJIWYMHE HAMWOOJBIIETO
(HaMMEHBIIET0) 3HAY€HUs, JIMHEHHBIM TMOHCK JJIEMEHTa, I[EepPEeCTaHOBKa
3JIEMEHTOB MacCHBa B 0OpaTHOM MOPSIIKE.

CopTtupoBka 0JHOMEpHOT0 MaccuBa. [IpocTeie METOIBI COPTUPOBKHU (HampuMmep,
METO/I Ty3bIpbKa, METO] BBIOOpa, COPTUPOBKA BCTaBKaMu). [loamporpammsl

NudopmarimoHHbie TEXHOIOTHH

4.1

Ananmu3 nmaHHbIX. OCHOBHBIC 3aJadd aHalM3a JaHHBIX: IPOTHO3WPOBAHME,
KJIacCU(UKaIs, KIacTepu3alus, aHajin3 OTKIoHeHWH. [lociemoBaTeNbHOCTD
pEIIeHHs 3a/1a4 aHallM3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYMCTKA M OI[CHKA
KauecTBa JaHHBIX, BHIOOP W (WJM) TMOCTPOCHHE MOJENIH, MpeoOpa3oBaHUE
JAHHBIX, BU3YaJIN3aIlHsl TaHHBIX, HHTEPIIPETAIUS Pe3yIbTaTOB




4.2

AHanmM3 NaHHBIX C TOMOIBIO AJCKTPOHHBIX TAaONUIl. BbMUHCIeHHe CyMMBI,
cpenHero apuMETUYECKOro, HAMOOJBIIETO0 ¥ HAWMEHBIIETO0 3HAYCHUU
JMana3oHa

4.3

KOMHBIOTCPHO—MaTeMaTI/I‘-IeCKI/Ie MOACIIN. OTansl KOMIIBXOTCPHO-
MAaTCMaTU4ICCKOTO MOJACIHMPOBAHUA: IMOCTAHOBKA 3aJda4H, pa3pa60TI<a MOACIIN,
TCCTUPOBAHUC MOJCIIHN, KOMHBIOTepHBIﬁ OKCIICPUMCHT, aHAJIN3 PE3YyJIbTATOB
MOJCIINPOBAHNA

4.4

YucneHHOe pellieHne YpaBHEHHM ¢ TOMOIIBIO TO00pa mapameTpa

4.5

TabnuunbIe (pesiuoHHbIC) 0a3bl JaHHBIX. TabuIa - MpeICTaBICHUE CBEICHHIM
00 ogHOTHIIHBIX 00BekTax. Ilone, 3amuch. Kirrou Ttabmunpl. Paborta ¢ roroBoi
0a3oi maHHBIX. 3anojHeHue 0a3bl JaHHBIX. [loMcK, copTUpoBKa U QHIBTpAITUS
3amucedd. 3ampockl Ha BBIOOPKY JaHHBIX. 3alpockl C MapamMeTpaMHu.
Brrancnsiemsie nosist B 3ampocax.

MHuoroTtabinyHble 0a3bl JaHHBIX. TUIBI CBSI3eld MEXIYy TaOiaUIaMu. 3arpochl K
MHOTOTa0INYHBIM 0a3aM JTaHHBIX

IlepedeHb 3J1eMEHTOB cO/lepKaHUsA, MpoBepseMbIx HA EID
1o MHpopmMaTuKe

Koo

Ilpoeepaemotii Inemenm cooeprcanus

[{udpoBast rpaMOTHOCTH

1.1

OcCHOBHBIC TCHJICHITMN Pa3BUTHUSI KOMIIBIOTEPHBIX TeXHOJIOTui. [lapaniensHbie
BBIYHCIICHUS. MHOTOIPOIIECCOPHBIE CHCTeMBI. PactipeneneHabie
BBIYUCIUTEIBLHBIE CUCTEMBI 1 00paboTKa OOJIBITNX JaHHBIX

1.2

[IpUHIUIIBI OCTPOCHUS M AallapaTHbIE KOMIOHEHTHI KOMITBIOTEPHBIX CETEH.
CereBble npoTokonsl. Cetb MHTEpHET. Antpecanus B cetu MHTEpHET. [IpOoTOKOIBI
creka TCP/IP. Cucrema nomeHHbIX nMeH. Pa3znenenne IP-cetm Ha mojcetu ¢
MMOMOIIIBI0 MACOK ITOJCETEH

1.3

@aitnoas cucrema. [louck B QaitnoBoii cucreme. IIpuHIMIBI pa3MellieHUus U
MMEHOBaHUs (ailjioB B AoJiroBpeMeHHOW mnamsatu. [11aGnoHbl s onucaHus
rpynn ¢anios

1.4

CKOpOCTB nepeaadun JAaHHBIX. 3aBHUCHUMOCTD BpCMCHH nepcaadu oT
I/IH(i)OpMaHI/IOHHOI‘O o0BeMa JaHHBIX W XapaKTCPUCTHK KaHalla CBA3U

1.5

[IudpoBanne nanupix. CuMMeTpudHbIe U HeCUMMETpUuHbIe UG PHL. [Ludps
npocrtoit 3amensl. [ludp Lezaps. udp Buxenepa. Anroputm mudpoBaHus
RSA

1.6

Kons1, mo3Bossitoniiue 00HApYKUBATh U UCTIPABJISTH OMIMOKH, BOSHUKAIOIINUE TIPH
nepenade qaHHbIX. Paccrosane Xammunra. KogupoBanue ¢ moBTopeHHEM OUTOB.
Konpr XaMMmuHra




Teopernyeckne OCHOBBI HHPOPMATHKH

2.1

JIBouuHoe  KoaupoBaHuE. PaBHOMEpHbIE W HEPaBHOMEPHBIE  KOJBI.
JlexonupoBaHue COOOIICHHIA, 3alTMCAHHBIX C TIOMOIIbIO HEPABHOMEPHBIX KOJIOB.
Ycnosue ®ano. [locTpoeHne OHO3HAYHO IEKOAUPYEMBIX KOJOB C ITOMOIIBIO
JepeBa

2.2

Teopernyeckue mOAXOABI K OLIEHKE KoJimyecTBa HHpopManuu. EauHuIb
U3MepeHuss KoiudecTBa uWHMopMaruu. AmndaBUTHBIA MOAXOJ K OICHKE
KonudecTBa uWHMOpMaruu. 3akoH ajauTHBHOCTH WHGopManmu. Dopmyna
Xaptimu. Uadopmarus u BepositHocTh. Dopmyna [llennona

2.3

Cucrembl cuucneHus. Pa3BepHyTas 3amuch LEIbIX M JAPOOHBIX YHCET B
NO3ULIMOHHON cucTteMe cuuciieHus. CBoOMCTBa IO3MIIMOHHOM 3allMCH 4YHCIIA:
KOJIMYECTBO LIU(p B 3aMUCH, IPU3HAK ACIUMOCTH YUCIIa HA OCHOBAaHUE CHUCTEMBI
CUMCIIEHUS. AITOPUTM MEPEBO/IA LEIOTO YUcia U3 P-n4HOM cCUCTEMBI CUMCIEHUSA
B JICCATUYHYIO. AJITOPUTM MEpeBOJa KOHEUHON P-u4HOW ApoOH B NECATUUYHYIO.
AJITOpUTM MEPEBOJA LEJIOTO YUCIA W3 JACCATUYHOM CUCTEMBI CUUCICHHS B P-
nyHyto. IlepeBoj KOHEYHOM pAecITUUYHOM aApodou B P-uunyro. JIBowdHas,
BOCBMEPUYHAS U IIECTHAAATEPUYHAS CUCTEMBI CUMCIIEHUS, CBA3b MEK/Ty HUMH.
Apudmernueckue ornepanuu B NO3UIUOHHBIX CUCTEMAX CUHUCIECHUS

2.4

TpOHqHaH YPaBHOBCHICHHAS CUCTEMA CHHUCJIICHUS. I[BOI/I‘IHO—I[CCHTI/I‘-IHEUI cucreMa
CUMCIICHUA

2.5

Komuposanue tekctoB. Konuposka ASCII. OnnobaiiTHbie KoaupoBku. CTaHgapT
UNICODE. Komupoka UTF-8. Omnpenenenue uHGOpMAIMOHHOTO 00bema
TEKCTOBBIX COOOIICHUN

2.6

Konauposanue nzobpaxkenuii. Onienka nHGOPMAITMOHHOTO 00beMa rpadruuecKux
JAHHBIX MPU 3aJaHHBIX pa3penieHuH U rTyOnHe KoJupoBaHus 1BeTa. [[BeToBbIe
MOJIEIIH.

Konupoanue 3Byka. Ornienka nHGOPMAIIMOHHOTO 00beMa 3BYKOBBIX JJAHHBIX MPU
3aJIaHHBIX YaCTOTE IMCKPETU3AINHU U PA3PATHOCTH KOJAUPOBAHUS

2.7

Anre6pa snoruku. IloHsiTe BbICKa3biBaHUS. BpIcka3biBaTelbHbIE (OPMBI
(mpeaukatsl). KBaHTOPHI Cy11€CTBOBAHUS U BCEOOIIHOCTH.

Jlornyeckue omepanuu. TaOauIbl MCTUHHOCTU. JIOrMYEeCKHE BBIpAKCHUS.
Jlornueckue ToxaecTBa. JlIornueckue onepanuu 1 onepanuy Haj MHOKECTBAMM.
3aKkoHbl anreOpbl JIOTUKU. OKBUBAJICHTHBIE NPE0Opa3oBaHUsl JIOTMUYECKHUX
BbIpa)XeHUU. Jlornyeckue ypaBHEHUs U CUCTEMbI YPABHEHUM.

Jlornyeckue (QyHKIMU. 3aBUCUMOCTh KOJMYECTBA BO3MOXKHBIX JIOTHUECKHUX
(GyHKLIMIA OT KOJIMYECTBA apryMEHTOB.

Kanonnueckuie popMbl JIOTHUECKUX BbIPAXKEHUI

2.8

COBepH_IeHHI)Ie AU3BIOHKTHUBHBIC KOHBIOHKTHBHBIC HOPMAJIBHBIC (I)OpMI)I,
AJITOPUTMEI UX ITIOCTPOCHHUA 110 Ta6J'II/II_[C HNCTHHHOCTHU

2.9

Jlormyeckue »siIeMEHTHI B cocTaBe KomibioTepa. Tpurrep. Cymmarop.




Muoropa3psanbeii cymmarop. [loctpoeHrne cxem Ha JOTMYECKUX IJIEMEHTaX MO
3aIaHHOMY JIOTUYECKOMY BBIPAKEHHIO. 3alUCh JIOTUYECKOTO BBIPAXKEHUS IO
JIOTUYECKOM cXeme

2.10

Mopenn u mopenupoBanue. llenm MopenupoBaHus. AJEKBATHOCTb MOJEININ
MOJIETTUPYEMOMY OOBEKTY WM Tiporieccy. DopManuzaiiys NpUKIaaHbIX 3a/1a4.

[IpencraBneHne pe3ynbTaToOB MOACIUPOBAHUS B BUE, YAOOHOM JJIs1 BOCIIPUATHS
yenoBekoM. ['padudeckoe nmpeacTaBieHNe JaHHBIX (CXeMBbl, TAOIUIThI, TpaduKn).

2.11

[IpencraBneHne LENbIX YHCEI B MaMATH KOMIbOTepa. OrpaHM4eHHOCTH
Jana3oHa 4YHCell MpU OrpaHUYEHHH KoJudecTBa pa3psaoB. IlepenosineHue
pa3psIHON ceTKU. be33HaKoBbIE ¥ 3HAKOBBIE TaHHBIC. 3HAKOBBIM OUT. JIBOMUHBIIM
JOTOJTHUTENBHBIA KOJI OTPULATEIbHBIX YHCEIL.

[ToOuToBble mormyeckue omepanuu. Jlormueckuid, apupMETHUYECKU WU
nukimdecknii  capurd. [lludpoBanue ¢ MOMONIBI0 MOOWUTOBOW oOmepanuu
"uckmouaromee UJI"

2.12

[IpencraBiieHre BEIIECTBEHHBIX YMCEI B TAMITH KOMIBIOTEPA. 3HAYAIIAs YaCTh
U TOpSIOK uucia. J(Mama3oH 3HaYeHUM BELIECTBEHHBIX uHces. [Ipobiemsl
XpaHEHUs BEIIECTBEHHBIX YHCEJ, CBA3AHHBIE C OIPAHUYEHUEM KOJUYECTBA
pa3psAnoB. BelonHeHHe omepanui C BEIIECTBEHHBIMM YHWCIAMH, HAKOIUICHHE
OLIMOOK MPH BBIYUCIICHUSAX

2.13

I'padbl. OcHoBHble moHsATHS. Buabl rpagos. Onucanue rpagoB ¢ MOMOIIBIO
MaTpUIl CMEXKHOCTH, BECOBBIX MATpPHIl, CIHUCKOB CMEXHOCTHU. PemieHue
AITOPUTMUUYECKUX 3a/lad, CBS3AHHBIX C aHaiu3oM rpadoB (MOCTPOEHUE
ONTUMAJIBHOTO MYTH MEXJy BeplIMHaMu rpada, OmpeneseHue KOJIUYECTBa
pa3IMUYHBIX TyTEeH MEXIy BEpUIMHAMH OPHEHTUPOBAHHOTO AaI[MKINYECKOTO

rpaca)

2.14

HepeBbs. bunapnoe naepeBo. JlepeBbs mnowucka. Criocodsl 00xoma jaepena.
[IpencraBnenne apudmeTHUEeCKUX BbIpaXXKEHUI B BUIe AepeBa. Mcnonb3oBanue
rpadoB U JE€peBLEB MPU OMHCAHUHN OOBEKTOB U MPOLIECCOB OKPYIKAIOIIETO MUPA

2.15

JluckpeTHble UTPhI IBYX UTPOKOB € MOJHOM uHpopmarueil. [loctpoenue nepesa
nepedbopa BapUAHTOB, OINHMCAHME CTPATETMM WUIPbl B TaOIMYHOU (opme.
BbIMTphIIITHBIE U TPOUTPHILIHBIE TO3ULIMK. BBIUTPBIIIHBIE CTPATETHH

2.16

CpenctBa  MCKYCCTBEHHOTO — WHTEeJUIeKTa. WaeHTHUHUKanmuss U MOUCK
n300pakeHHii, pacno3HaBaHue Jul. Vcnonap3oBaHHE METOJ0B HUCKYCCTBEHHOTO
MHTEIJIEKTa B 00y4Jaromux cuctemMax. Fcrnonp3oBaHue METOJOB HCKYCCTBEHHOTO
WHTEJIeKTa B poboToTexHuke. MinTepHer Bemed. Heliponnsle cetn

AJITOPUTMBI U IPOTPAMMUPOBAHNE

3.1

dopmanuzanus NOHATHUS anropurma. MammyHa ThIOpHMHIAa Kak YHUBEpPCAJIbHAs
MO/IEJIb BBIYUCIIEHUN

3.2

OueHka CII0O)KHOCTH BblYMCIEHHH. Bpems pa®oTel M 00bEM HCHOJIb3yEeMOMH




naMmsiTH, WX 3aBUCMMOCTb OT pa3Mepa HCXOAHbIX JaHHbIX. OlleHKa
ACUMIITOTUYECKON CIIOKHOCTU aJITOPUTMOB. AJITOPUTMBI OJIMHOMUATBLHON
cinoxHocTh. Ilepebopubie anropuT™mbl. [lpuMepsl pa3IWYHBIX aJITOPUTMOB
pelieHust OJTHOM 3aJ1a4k, KOTOPbIE UMEIOT PA3JINYHYIO CIOKHOCTh

33

OmnpeneneHre BO3MOXXHBIX PE3yJIbTaTOB PAOOTHl MPOCTEHIINX aJTOPUTMOB
YOPABJIECHHUS UCIOJHUTEISIMA M BBIYMCIUTEIBHBIX aJITOPUTMOB. OmpeneneHue
UCXOJHBIX TAHHBIX, IPU KOTOPBIX aliTOPUTM MOXKET JAaTh TPEOyEeMbIid pe3yabTaT

34

ANTOpUTMBI 00pa0OTKM HATYpaJbHBIX YHCEI, 3allUCAHHBIX B TO3HIIMOHHBIX
CHUCTEMaxX CUWCICHUS: pa3OMeHHEe 3aluCh 4YHClIa Ha OTAEIbHBIE ITUQPHI,
HAaXOXXJEHUE CYMMBbI W TPOW3BENCHUS NH(Pp, HAXOXKICHWE MaKCUMaTbHOU
(MUHUMATBHOW ) U (PHI.

[IpencraBienre yuciaa B BHJE Ha0Opa MPOCTBHIX COMHOXKUTENEH. AJTOPUTM
OBICTPOrO BO3BE/ICHUS B CTeNEHb. [I0MCK MPOCTHIX YKCel B 33IaHHOM IMANa30He
C IOMOIII0 anropuTMa "penieto Jparocdena”

3.5

MHoropa3psHbie 1eJIble YUCa, 3a/1a4d JUIMHHON apu(MEeTHKU

3.6

Azpik mporpammupoBanus (Ilackans, Python, Java, C++, C#). Tunsl gaHHbIX:
LICJIOYMCIICHHBIEC, BEIIECTBEHHBIC, CHMBOJIBHBIE, JIOTMYEeCKue. BerBieHus.
Cnoxneie ycnoBus. Llukiel ¢ ycioBuem. LIMKIIbl 0 nepeMeHHON.

OOpaboTKa NaHHBIX, XpaHAIIUXCS B (pailiax. TeKCTOBbIE M JBOMYHBIE (AL
daitnoBbie niepeMeHHble ((ainoBble ykazarenu). Urenue u3 ¢aiina. 3anuck B
Gaiin.

Pa3ouenne 3amaun Ha nopxzagauu. [logmporpammel (mpouenypbl U (QYHKIHH).
Hcnonb30BaHre CTaHIAPTHON OMOIMOTEKH A3bIKA MPOTPAMMUPOBAHUS

3.7

Pexypcus. PexypcuBHble npouenypsl U QpyHkuuu. Mcnonb3oBaHue creka is
OpraHW3alvy PEKYPCUBHBIX BBI30BOB

3.8

Uucnennsie MeTonbl. TOUHOE W TPUOIMKEHHOE pElIeHUs 3aiaud. YucaeHHOoe
pellieHue ypaBHEHHH ¢ MOMOIIbIO Moadopa mapamerpa. UHCIEHHbIE METOJIbI
pellleHus ypaBHEHM: MeToj mnepedopa, METOJ IOJOBUHHOTO JEJICHUS.
[Tpubnu>keHHOE BBIYUCIEHUE JUIMH KpUBBIX. Briuncienue miomaneid Guryp c
MOMOILbIO YUCJIEHHBIX METOAOB (METOJA MPSIMOYTOJIbBHUKOB, METOJ TpPAMELHil).
[Touck Makcumyma (MUHUMYMa) (YHKIMM OJHOM NEPEMEHHOW METOA0M
MOJIOBUHHOTO JIEJICHHUSI

3.9

OOpaboTka  CHMBOJIBHBIX  JaHHBIX.  BcTpoeHHble  (QyHKIIMM  sS3bIKa
MIPOTpaMMUPOBAHUS 111 00PAOOTKH CUMBOJILHBIX CTPOK. AJITOPUTMBI 00paOOTKH
CUMBOJIBHBIX CTPOK: TOJCYET KOJMYECTBA IOSIBIICHUM CHUMBOJAa B CTPOKE,
pa3dueHue CTPOKU Ha CJIOBA IO MPOOEIbHBIM CUMBOJIaM, MOUCK MOJCTPOKH
BHYTPU JTAHHOW CTPOKH, 3aME€HA HAWJACHHOM IMOJICTPOKU HA APYTYKO CTPOKY.
['eneparus Bcex CJIOB B HEKOTOPOM ajipaBUTE, YAOBJICTBOPSIIONINX 3aJIaHHBIM
orpanndenusiM. [Ipeobpa3oBanue yncia B CHMBOJIBHYIO CTPOKY U 00OpaTHO

3.10

MaccuBel W IIOCJIEIOBATEILHOCTU 4YHCEI. BpucieHue 0000IEHHBIX




XapaKTEPUCTHK DJIEMEHTOB MAacCHMBa WM YHCIOBOW IOCIEI0BATEILHOCTH
(CyMMBI, TIpOW3BENEHUSA, CPEAHEr0 apu(PMETHIEeCKOro, MUHUMAJILHOTO U
MaKCUMaJbHOTO JJEMEHTOB, KOJIMYECTBA JJIEMEHTOB, YIOBIETBOPSIOIINX
3aJJaHHOMY YCJIOBHIO). JIMHEHHBIH TOWCK 3aJaHHOTO 3HAYEHUS B MAacCHUBE.
Anroput™Mbl pabOTBI C AJIEMEHTaMH MacCHBa C OJHOKPATHBIM IPOCMOTPOM
MaccuBa. COpTUpPOBKa OJHOMEPHOTO MaccuBa. [IpocTbie MeTOAbl COPTUPOBKU
(MeTox my3BIphKa, METOHA BBIOOpa, COPTHPOBKAa BcTaBKamu). CoOpTHpPOBKA
ciustHueM. breictpas coptupoBka MaccuBa (anroputm QuickSort). JIBomuHbIMA
MIOWCK B OTCOPTUPOBAHHOM MAaCCHBE

3.11

JIBymMepHbIe MacCHBBI (MaTpullbl). AJNTOPUTMBI OOpPabOTKH JABYMEPHBIX
MAacCHBOB: 3allOJJHEHHUE JIBYMEPHOTO YHCIOBOTO MacCHBa IO 3a/JlaHHBIM
IpaBuJiaM, TIOMCK JJIEMEHTa B JBYMEPHOM MAacCCHBE, BBIUYHCIICHHE MaKCUMyMma
(MHHMMYMa) ¥ CYMMBI 3JIEMEHTOB JIBYMEPHOTO MacCHBa, IIEPECTaHOBKA CTPOK H
CTOJIOIIOB JIBYMEPHOTO MacCHBa

3.12

CnoBapu  (accollMaTWBHBIE  MAaCCHUBBI,  OTOOpakeHHs).  XAII-TaOJHUIIBI.
[TocTpoenue angaBUTHO-4aCTOTHOTO CJIOBAPS JJI 33JJaHHOTO TEKCTa

3.13

Crexku. AmHanu3 TNpaBUIBHOCTH CKOOOYHOTO BbIpaXeHUsd. BbluucieHue
apu(METUYECKOTO BBIPAXKEHUS, 3alIMCAHHOTO B OCTGUKCHOHN hopme. Ouepenu.
Hcnonb3oBaHue ouepen 1Jisi BpEMEHHOT'O XPAaHEHUS TaHHBIX

3.14

Anroputmbel Ha Trpadax. IlocTpoeHne MHHUMAIBLHOTO OCTOBHOTO JIEpEBa
B3BEUIEHHOT'O CBSI3HOI'O0 HEOPUEHTHUPOBAaHHOTO rpada. KonmnuecTtBo pa3nuyuHbIX
yTeN MeX1y BEpIIMHAMU OPUEHTUPOBAHHOTO AlIUKINYECKOTO Irpada. AIropuTm
JlenkcTphl

3.15

HepeBbs. Peanmzanust nepeBa ¢ MOMOLIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(ounapusbie) aepeBbs. [locTpoeHue aepeBa uisl 3aaHHOTO apU(PMETUUECKOTO
BbIpaKeHUsI. PeKypcHBHBIE alrOpUTMBI 00X0/1a AepeBa. Mcnonb30BaHue cTeka u
ouepenu s 00xoja aepeBa

3.16

JlnHamMu4eckoe IporpaMMHUpPOBAHUE KAaK METOJ PEIICHUS 3a1a4 C COXpaHEHUEM
IIPOMEKYTOUYHBIX PE3YyJIbTATOB. 33/1a4M, PEMIAEMBIE C TOMOIIBI JUHAMHYECKOTO
IPOrpaMMUPOBAHMS: BBIYUCIECHUE PEKYPCUBHBIX (DYHKIIHMM, TOICYET KOJIUYECTBA
BAPUAHTOB, 33J1a4¥ ONITUMHU3ALUU

3.17

[Tonsitue 00 OOBEKTHO-OPUEHTHUPOBAHHOM TMporpammupoBaHuu. OOBEKTH U
kiaccel. CBoMCTBa U MeTOABl 00bEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHAIIN3.
PazpaboTka mporpamMm Ha OCHOBE OOBEKTHO-OPHMEHTHPOBAHHOTO IMOAXO/A.
WHKkancysmnus, Hacaea0BaHUE, MOIuMophu3m

NudopmarimoHHbie TEXHOIOTHH

4.1

Ananmu3 nmaHHbIX. OCHOBHBIC 3aJadd aHalW3a JaHHBIX: IPOTHO3WPOBAHME,
Kiaccuukaiys, KiacTepus3anus, aHaau3 oTkiIoHeHui. [locriemoBaTenbHOCTH
pEIIeHHs 3a/1a4 aHaJM3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYMCTKA M OI[CHKA
KauecTBa JAaHHBIX, BHIOOP W (WUJM) TMOCTPOCHHE MOJENH, MpeoOpa3oBaHUE




JAHHBIX, BU3yalln3alus JaHHBIX, MHTEpOpPETAlus pe3yiapTaToB. IIporpamMmmusbie
cpenctBa u MuTepHeT-cepBUChl s 00pabOTKM M TPENCTaBICHHS JaHHBIX.
Bonbuine nanupie. MammHHoe 00yueHue

4.2 |AHamu3 JaHHBIX C IMOMOUIBIO BJEKTPOHHBIX TaOMUL. BbluMcieHHEe CyMMBI,
CpemHero  apu(pMETHYECKOTO, HauWOOJbIIEro (HAMMEHBIIETO) 3HAYEHUS
nuana3oHa. Beraucienne xodQQUIIMEHTa KOPPENSLHUUA JABYX PSJIOB JIaHHBIX.
[TocTpoeHue cTOMOYATHIX, JTUHEHNYATBHIX U KPYroBbiX auarpamm. Iloctpoenue
rpaukoB pynkuuit. [londop 1uHuUYM TpeHaa, pelieHue 3a1ad IpOrHo3upOBaHHUSL.
Pemenue 3a1a4 ONTUMHU3ALUHU C IOMOIIBIO AIEKTPOHHBIX Ta0JINIL

4.3 |[duckperusauuss 0OpU MaTEeMATHYECKOM MOJEIHMPOBAHUU  HENPEPBIBHBIX
npoueccoB. MojaenupoBaHue ABWKEHHUs. MojaennpoBaHue OHOJIOTMYECKUX
cucteM. MareMaTnyeckue MOJEIM B JIKOHOMHMKE. BpluncinuTenbHbIe
IKCIIEPUMEHTHI ¢ MozaensiMu. OOpaboTka pe3yJbTaTOB 3KCIepuMeHTa. Meton
HAaUMEHbBIIMX KBajapaToB. OIIEHKAa YHCIOBBIX IapaMETPOB MOJECIUPYEMBIX
O0BEKTOB M THpolEeccoB. BoccraHOBIEHHE 3aBUCUMOCTEH IO pe3yibTaTaMm
DKCIIEPUMEHTA

4.4 |BeposTHOCTHBIE MOJIEJIH. MeTtoabl Momnre-Kapiio. HNmutannonHoe
MozenrpoBaHue. CUCTEMbI MACCOBOTO OOCITYKUBaHHUS

4.5 |Tabnuunble (pensiiuoHHbIe) 0a3bl JaHHBIX. Tabnuna - npeJcTaBIeHUE CBEACHUN
00 ogHOTHITHEIX 00OBekTax. Ilone, 3ammch. Kimou tabmmipl. Pabora ¢ roToBoit
0a30i1 maHHbIX. 3anosHeHue 0a3bl JaHHBIX. [louck, copTupoBKa U puiIbTpanuUs
JAHHBIX. 3ampockl Ha BBIOOPKY JaHHBIX. 3alpochkl C TapamMeTPaMH.
Brruncnsiemsie nmosis B 3ampocax.

MHuoroTtabiuuHble 0a3bl JaHHbIX. THUnbl CBsA3el Mexay Tabnuuamu. BHemHui
kiro4. LlenmocTHOCTh 6a3bl TaHHBIX. 3aPOChl K MHOTOTAOIMYHBIM 0a3aM JaHHBIX

4.6 |TekcroBeiii mporeccop. Cpencrtsa moWcka W aBTO3aMEHbI B TEKCTOBOM
nporeccope.  CTPyKTypUpOBaHHBIE  TEKCTOBBbIE  JIOKYMEHThI.  CHOCKH,
ornapienue. IlpaBusna  HUTUPOBAHUA  HMCTOYHMKOB W O0hOpMIICHUS
oubmorpaduuecKuX CChUIOK

Pazpnen 2. COAEPXAHHUE YYEBHOI'O ITPEAMETA

B conepxxanun yueOHoro mpeamera «HMHopmaTuka» BBIAEIAIOTCS YETHIPE
TEMaTUYECKUX pa3zena.

Paznen «IludpoBasi rpaMOTHOCTB» TOCBAIIEH  BOIpOCaM  yCTPOMCTBA
KOMIIBIOTEPOB U APYTUX DJIEMEHTOB IU(GPOBOTO OKPYKCHHS, BKIIOYAs KOMIBIOTEPHBIC
CETH; HCIOIb30BAaHUIO CPEJCTB OINEpalMOHHOW cucTeMbl; pabore B cetu HHTepHeT
Y UCTIOJIb30BAaHUIO MHTEPHET-CEPBUCOB; MHPOPMAIIMOHHON 0€30MaCcHOCTH.

Paznen «Teoperuyeckne 0CHOBBI HH(POPMATHKN» BKIIIOUAET B c€0S1 MOHATHUIHBIN
anmapaT  WH(QOPMATHUKH,  BOMPOCHl  KOJUPOBAaHUA  HMHPOpMAIUH,  U3MEPEHHUS
uH(OPMAITMOHHOTO 00BEMa JaHHBIX, OCHOBBI aireOphl JIOTUKA U KOMITBIOTEPHOTO



MOJIEIIUPOBAHU.

Pasnen «AaropuTmMbl M NPOrpaMMHMpPOBAHMe» HANpaBlI€H Ha  pa3BUTHE
AITOPUTMHUYECKOTO MBILIUICHUS, pa3pabOTKy aJroOpuTMOB U OLEHKY HX CJIOXHOCTH,
(dbopMHpOBaHKE HABBIKOB PeaTU3alliy MPOTPAMM Ha SA3bIKaxX MPOTPaMMHUPOBAHUS BBICOKOTO
YPOBHSL.

Pasnen «MHpopManMoHHbIE TEXHOJOTMHW» IIOCBALNIEH BONPOCAM IPUMEHEHUS
MH(POPMAILIMOHHBIX TEXHOJIOTUH, PEATM30BaHHBIX B MPUKJIAJIHBIX IPOTPAMMHBIX IPOAYKTaX
U UHTEpHET-CEpBUCAX, B TOM YHUCJE B 3aJayax aHajau3a [aHHBIX; HCIIOJIb30BAHHUIO 0a3
JAHHBIX U JEKTPOHHBIX TAOJHNIL I PEILICHUS PUKIIAIHBIX 3a/1a4.

B npuBenénnoM nanee copepxanuu yueoHoro npeamera «MHpopmaTkay KypcuBom
BBIJIEJICHBl JIOTIOJHUTEIbHBIE TEMbI, KOTOPbIE HE BXOAAT B 00s3aTENbHYIO IPOrpaMMy
0o0y4eHusi, HO MOTYT OBbITh NPEMJIOKEHBI AJII U3YUEHUS OTIEIbHBIM MOTHUBHUPOBAHHBIM
U CIIOCOOHBIM 00YyYarOIMUMCS.

10 kaacc

Hu¢poBas rpaMOTHOCTH

TpeOGoBanusi TeXHUKH O€30MACHOCTH W FUTHEHBI NpU paboTe C KOMIbIOTEpaMu
U IPyTUMU KOMIIOHEHTaMH [U(PPOBOTO OKPYIKEHUS.

[TpuHimnel paboThl KOMIBIOTEPOB W KOMIBIOTEPHBIX CUCTEM. ApXUTEKTypa (HoH
Heiimana. [apeapockas apxumexkmypa. ABTOMaTHYECKOE BBIIOJHEHUE MPOTPaMMBbl
npoueccopoM. OneparvBHas, MOCTOSHHASL U AOJATOBpEMEHHAas naMaTb. OOMEH JTaHHBIMU
¢ moMouIbi0 mrH. KOHTpOoeps! BHEMHUX YCTPOUCTB. [IpsAmMoi 1O0CTyIl K TaMATH.

OCHOBHBIC TEHJCHIIMM pPA3BUTHUA KOMIBIOTEPHBIX TeXHOJOruu. IlapannensHbie
BbIUHCIICHUA. MHoromnpoueccopubsie cuctembl. CynepkoMnberoTepbl. PacnpenenéHubie
BBIYUCIIUTEIbHBIE CUCTEMbl M 00pa00oTKa OONBIIMX JaHHBIX. MoOuibHbIe IHU(POBHIC
YCTPOMCTBA U UX poib B KOMMYHUKAaIHSX. Bcerpoennsie KOMIIBIOTEPHI.
MukpokoHTpoJuiepbl. PoOoTH3npOBaHHBIE MPOU3BOICTBA.

[IporpammMHOe oOecrnie4eHHe KOMIBIOTEPOB U KOMIBIOTEPHBIX CHCTEM. Bubl
nporpaMMHOro  obecriedeHusi W WX  HasHaueHwe. (OCOOEHHOCTM  MPOrPaMMHOIO
obecrieueHrss MOOWJIBHBIX ycTpoucTB. [lapamnenbHoe mporpammupoBanue. CUCTEMHOE
nporpammHoe obecriedeHue. OnepanoHHbIe CUCTEMBI. Y TUIUTHL. [[paiiBepsl yCTPOUCTB.
WHcTamisus 1 IeMHCTAIUISIIUS TPOrPaMMHOT0 00eCTIeYeHU .

QaitnoBele  cucteMbl.  [IpuHUUIBI  pa3MmelieHuss W UMEHOBaHUS  (haiioB
B noiroBpeMeHHoM nmamsitu. [llabnons! A1t onurcanus rpymnmn ¢aiios.

3akoHonmaTenbcTBO  Poccuiickoit  @epepanuu B 00JaCTH  IPOrPaMMHOIO
obOecnieuenud. JluneHsnpoBaHue MPOrpaMMHOTO OOecTHeueHHs] U LHU(PPOBBIX PECYPCOB.
[IponpuerapHoe U CBOOOJHOE IIPOTPaMMHOE oOecrieueHue. Kommepueckoe
Y HEKOMMEPYECKOE HCI0JIb30BAHKUE MTPOrPaMMHOT0 OOecreueHus: U HUPPOBbIX PECYPCOB.
OTBETCTBEHHOCTb, YyCTaHaBIIMBacMas 3aKOHOJATENIbCTBOM P@® 3a HempaBomepHOE
WCITIOJIb30BAaHUE TIPOTPAMMHOTO 00ecTieYeHHS U ITU(GPOBBIX PECYPCOB.

[IpyHUIMIBI TIOCTPOEHHUST W anmapaTHbIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
CerteBbie npoTokoibl. Cerb UnTEpHET. Anpecanusi B cetu MuTepHet. IIpoTokomnsl creka
TCP/IP. Cuctema JOMEHHBIX UMEH.

Pasnenenne IP-cetm Ha moxacetn c noMompbro Macok noxacereil.  CereBoe
agMUHHUCTpUpoBaHue. [lonyyeHne naHHbIX O CETEBBIX HACTPOMKAX KoMIlbroTepa. [IpoBepka
HaJIM4us CBS3H C y3JI0M ceTH. OnpenesieHre MapipyTa JBUKEHUS [TaKETOB.

Bunbr JEATENbHOCTU B CE€TH HNuTepHer. CepBuchl HNnTepnera.



['eo-uHpOpMaIIIOHHBIE CHCTEMBI. | €0IOKAIIMOHHBIE CEPBHUCHI PEATbHOTO BPEMEHH
(Jlokarusi MOOWIIBHBIX TeNe(OHOB, OINpEAENICHHE 3arpyKEHHOCTH aBTOMAarucTpasei
U T. I1.); UHTEPHET-TOPIOBJISl; OpOHHPOBAaHUE OMJIETOB M TOCTUHMIIL U T. II.

['ocynapcTBeHHBIE  3JIEKTPOHHBIE cepBUCHl W yciayru. ConuanbHble CETH —
OpraHu3alys KOJUIEKTUBHOIO B3aUMOJEWUCTBUS M OOMeHa JaHHbIMHA. (CeTeBOW ATHKET:
npaBwia TMOBEACHUA B KuOepmpocTpancTBe. IIpoGnema MOAIMHHOCTH —TMOJYYEHHOMN
uHpopMaruu. OTKpbITbIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOreHHble W DKOHOMHYECKHE YIpO3bl, CBs3aHHBIC C Ucnonb3oBaHueM HWKT.
O6mue mpobiemsbl 3auuThl HHGOPMAIMU U UHPOPMaLMOHHON Oe3onacHocTH. CpeacTBa
3auUThl MH(OPMALMU B KOMIIBIOTEpPAX, KOMIBIOTEPHBIX CETSAX WU aBTOMATHU3MPOBAHHBIX
uHpopMallMOHHbIX cucTteMax. [IpaBoBoe oOecneueHne MHPOpPMALIMOHHONW 0€30IaCHOCTH.
DnekmponHas yughposas noonucs, cepmupuyuposantvle catimsl U OOKYMeHmbl.

[IpenoTBpallieHNe HECAHKIIMOHUPOBAHHOIO JAOCTYIA K JUYHON KOH(UIEHIMAIBHOMI
uHbOpMaIluK, XpaHALIEHCS Ha TMEPCOHATFHOM KOMIBIOTEpPE, MOOMIBHBIX yCTPOMCTBAX.
BpenonocHoe nporpaMMHoOe oOecniedeHHe M crocoObl OOpbOBI C HUM. AHTHUBUPYCHBIE
nporpammbl. OpraHuzanus JHYHOTO apxuBa MH(opMauuu. Pe3epBHOE KONMMpOBaHHE.
[TaponbHas 3ammTa apXuBa.

[udpoBanue naHHbIX. CHMMETpUYHBIE W HecUMMeTpuuHble mHU@pbl. [Iudpse
npocrtoit 3amensl. [Hudp Lezaps. Hudp Buxenepa. Anroputm mupposanust RSA.

Teoperuyeckne 0CHOBbI HHPOPMATHKH

WNudpopmanus, nannblie U 3HaHUA. IHPOpMaIIMOHHBIE TPOLIECCHI B IPUPOJIE, TEXHUKE
U 00I11IeCTBE.

HenpepeiBHBIE ¥ IMCKpeTHbIE  BEIMYMHBI W curHaibel.  HeobGxoaumocTsb
JUCKpEeTU3ali MHPOpMAUH, NpeJHa3HAYUeHHON U1 XpaHEeHus, Nepenayl u oopaboTku
B U POBBIX CUCTEMAX.

JIBon4uHOE KoJaupoBaHUE. PaBHOMEpHBIE M HEPABHOMEPHBIE KOABL. /[ekoaupoBanue
COOOUIEHUH, 3aMMCAHHBIX C MOMOIIBI0 HEPaBHOMEPHBIX KOJOB. YcioBue DaHo.
[TocTpoeHne OAHO3HAYHO JEKOJMPYEMBIX KOJOB C IMOMONIbIO JepeBa. [ pagh An. A.
Mapxkosa. Enuaniipl usmMepeHus KoaudecTBa nH(Gpopmanuu. AndaBUTHBINA MOJX0/ K OLICHKE
KOJIMYECTBa HH(POPMALIMH.

Cucremsl cuncnenus. Pa3zpépHyTas 3anMCh LENbIX U IPOOHBIX YUCEN B TO3ULIMOHHOM
cucteMe cuuciaeHus. CBoicTBa MO3UIIMOHHOM 3alKMCH YKCIIA: KOJIMYECTBO LIU(P B 3alKCH,
IPU3HAK JEJIMMOCTM 4YHUCJIa HAa OCHOBAHHWE CHCTEMBI CUUCIEHHUS. AJTOPUTM NEPEBOJA
LEJIOr0 4YMciia U3 P-WYHOW CUCTEMBI CUMCICHHS B JECATUYHYIO. AJTOPUTM IEPEBOJA
KOHEYHOM P-MYHON JpoOW B NECATHUHYIO. AJITOPUTM TMEpeBOJa IEJIOoro 4YHucia U3
JECATUYHOUN CUCTEMbI CUUCIIeHUs B P-nunyto. [lepeBoa KoHEUHOH AeCATUYHON qpodu B P-
W4Hyro. JIBOMYHAs, BOCBMEPUYHAs W LIECTHAALATEPUYHAs CHUCTEMBl CUUCIIEHUS, CBS3b
MEXIy HUMH. ApUPMETHYECKHE ONepally B MO3UIUOHHBIX CHUCTEMAaX CYHUCICHUS.
Tpouunas ypaenogewienHas cucmema CuucieHus. [[6OUYHO-OecAmudHas cucmema
CUUCTEHUA.

Komuposanne tekctoB. Komupoka ASCII. OnnoOGaiiTHbie koaupoBKu. CTaHIapT
UNICODE. Koauposka UTF-8. Onpenenenune uHOOpMAIMOHHOTO O00BEMa TEKCTOBBIX
COOOUIECHUH.

KoaupoBanue uzobOpaxenuil. OueHka MH(OPMAIMOHHOTO 00b-EMa TrpaduuecKux
JAHHBIX TP 33JaHHBIX pa3pellieHuH U riIyOruHe KoaupoBaHMs 1BeTa. L[BeToBbie Moaenu.
BektopHoe xoampoBanue. Dopmartbl rpaduueckux ¢annoB. Tpéxmepnas rpaduka.
®pakTanpHas rpaduka.



Koaunposanue 3Byka. Ouenka nHGOPMAIMOHHOTO 00bEMA 3BYKOBBIX JAHHBIX MPH
3aIaHHBIX YAaCTOTE AUCKPETU3ALNN U PA3PSIAHOCTH KOAUPOBAHUS.

Anrebpa noruku. IloHsTe BbicKa3biBaHUS. BrbickaspiBaTenbHble  (HOPMBI
(npenukarsl). KBaHTOpBI CyII€eCTBOBAHMS U BCEOOITHOCTH.

Jlornyeckue onepauuu. TaOnuibl UCTUHHOCTH. Jlornueckwe BbIpaKEHUS.
Jlornueckue Toxnaecta. Jloka3aTeqbCTBO JOTMYECKHUX TOXKIAECTB C MOMOILBIO TaOIHUIY
VMCTUHHOCTH. JIornueckue ornepanny U Orepamnny HaJ MHOKECTBAMH.

3aKkoHBI  anreOpbl JIOTUKUA. OKBUBAJICHTHBIE MPEoOpa30BaHUSI  JIOTHUECKHUX
BbIpakeHUi. Jlornueckre ypaBHEHUS U CUCTEMbI YPaBHEHHUIA.

Jlornyeckue GyHKIMU. 3aBUCUMOCTb KOJIMYECTBA BO3MOXKHBIX JIOTUYECKUX (DYHKITHI
OT KOJIMYECTBA apryMeHTOB. [1oJIHbIE CHCTEMBI TJOTUYECKUX (YHKIIUMA.

Kanonunueckue gopmbl Jiornueckux BbipakeHHil. CoBepIlleHHbIE AU3BIOHKTUBHBIC
U KOHBIOHKTUBHbIE HOpPMajibHble (OPMBI, QJITOPUTMBI HX TOCTPOEHUS TO TabJIHIIe
VCTHUHHOCTH.

Jlormyeckue  BIEeMEHTBI B cocTaBe  KommbroTepa.  Tpurrep.  Cymmarop.
MHoropa3zpsaabiil cymmarop. [loctpoenne cxeM Ha JJTOTHYECKUX 3JIEMEHTAX 110 3aJaHHOMY
JIOTUYECKOMY BBIPAKEHHUIO. 3aIACh JIOTMYECKOIO BBIPAXKEHHSI IO JIOTUYECKOW CXEME.
Muxpocxemvl u mexHoN02USL UX NPOUIBOOCMEA.

[IpencraBiieHre LENBIX YHCEIT B MAMATH KOMITbIOTEpa. OTpaHUYEHHOCTh HAANa30Ha
gycea IIpU OrPAaHUYECHUM KOJIMYECTBA pas3psaoB. llepenonHeHue paspsaHOM CETKHU.
be33HakoBbIe ¥ 3HAKOBBIC JIAaHHBIC. 3HAKOBBIM OWT. J[BOMYHBIN JOMOTHUTEIBHBIA KOJI
OTPHULIATENILHBIX YUCE.

[To6uToBble Jornyeckue onepamuu. Jloruueckuii, apuMeTHUECKU U ITUKITNYECKUAN
casury. [lludposanue ¢ moMoripo MOOUTOBOM onepanuu «uckiaovatoiiee NJ1N».

[IpencraBieHre BEMIECTBEHHBIX YHWCEN B NAMSTH KOMIIBIOTEPA. 3HAUYaIllas 4acThb
U HOpSAOK uMcia. Jmana3oH 3HaueHUM BellecTBEHHbIX uucen. [IpoOiemsl XpaHeHMS
BEILIECTBEHHBIX YMCEJl, CBSI3aHHBIE C OTPAHUYEHUEM KOJMYECTBA Pa3psAloB. BreinmonHeHue
orepalnii ¢ BeIeCTBEHHbIMUA YUCIIAMH, HAKOIJIEHHWE OIIMOOK MPU BBIYUCIICHUSX.

AJITOPUTMBI M IPOTPAMMMPOBAHHE

OmnpeneneHre BO3MOXHBIX Pe3yJbTaTOB padOThl MPOCTEHIIMX  aJITOPUTMOB
YIIPABJICHUSI WCTIOJHUTESIMU U BBIYHUCIUTEIBHBIX AITOPUTMOB. ONpenesieHne NCXOIHBIX
JAHHBIX, IPU KOTOPBIX AITOPUTM MOXKET JAaTh TPEOYEeMbIi pe3yJibTar.

Orarbl pemieHus 3a7a4 Ha Komnerotepe. IHCTpyMeHTalnbHbIE CPEICTBA: TPAHCIITOP,
OTJIaT4YMK, MpoduaupoBIIMK. KoMmumsiysa u uHTepnperanus nporpamm. BuprtyanbHbie
MalIlHBI.

WNurterpupoBanHas cpena pazpabotku. MeTo bl 0Tianku nporpamm. Mcnonb3oBanue
TpaccUpOBOYHBIX Tabnui. OTiaanouHblil BbIBOA. [lomiaroBoe BBIMIOJIHEHUE MPOTPAMMBI.
Touku octanosa. [IpocMOTp 3HaUEHHI IEPEMEHHBIX.

S3p1k mporpammupoBanus (Python, Java, C++, C#). Turbl JaHHBIX: TIETIOYNCIICHHBIE,
BEILIECTBEHHBIC, CHMBOJIbHBIE, Jorndyeckue. BerBienus. CrnoxHbele ycnoBusa. L{ukibr
¢ ycnoBueM. [{ukibl mo nepeMeHHol. B3anmo3aMeHsIEMOCTh Pa3IUyYHbIX BUIOB LIHKJIOB.
NuBapuanT nukia. CocTaBieHUE IUKIA C UCIOIb30BAHUEM 3apaHEe ONPEAECIEHHOTO
WHBapHaHTa UKIIA.

JlokymentupoBanue nporpamMm. HMcrnone3oBanue kommeHTapueB. [loaroroska
ONMCAHUS NPOrpaMMBbl U UHCTPYKLIMH JJIS [TOJIb30BATENS.

AnropuTMBl  00paOOTKM HATypaJbHBIX YHWCEN, 3allMCaHHBIX B MO3UIIMOHHBIX
CHUCTeMaxX CYHCIIEHHUS: pa3OMeHHe 3aluCH 4YHciia Ha OTAeJbHbIe LU(PBI; HAXOXKICHUE



CYMMBI ¥ Ipou3BeAeHUs IU(]p; HAX0XKIEHUE MAKCUMATbHON (MUHUMAJIbLHON) IIU(PHI.

HaxoxJeHue Bcex MpOCThIX YMCEN B 3aJJaHHOM auana3oHe. [IpeacraBienue uncia
B BUJIe HA00Opa MPOCTHIX COMHOKUTENEH. AITOPUTM OBICTPOTO BO3BEACHUS B CTETICHb.

OOpaboTka JaHHBIX, XpaHAMUXcS B Qaitnax. TexkcToBble U ABOWYHBIC (HANIIbI.
daiinossie nepeMeHHbIe ((aiinoBbie ykazarenu). Urenue u3 ¢aina. 3anuce B (aii.

Pa3buenune 3amaum Ha moxzamaun. l[lommporpammel (mporieaypbl ¥ QYHKIIHH).
Pexypcusi. PekypcuBHbie 00BekThl ((hpakTansl). PekypcuBHBIE mpoleaypbl U QyHKIIUH.
Hcnonp30BaHue cTEKa ISl OpraHu3allii PEKYPCUBHBIX BBI30BOB.

Wcnonb3oBanne  cTaHAgapTHONM  OMOJIMOTEKHM  SI3bIKA  MPOTPaMMHUPOBAHMUS.
[ToaxmntoueHne OMONMOTEK TOMAMPOTrpaMM CTOPOHHUX MPOU3BOAUTENECH. MoOTyIbHBIM
MPUHLINI IOCTPOEHUS POrPAMM.

UYucnennole MeTonbl. TouHOe | NpUOMMKEHHOE pelieHus 3anadd. YucieHHble
METO/bl pEUIeHUs ypaBHEHUH: METOoJ TMepebdopa, METOJ IOJOBUHHOIO JIEJICHUS.
[TpubnmxEéHHOE BHIYMCIICHUE JJIMH KPUBBIX. Bhruncienue miomaaei Guryp ¢ moMouibo
YUCJIEHHBIX METOJ0B (METOJ NPsIMOYTOJBbHUKOB, MeTOJ Tpanemnuil). Ilonck makcumyma
(MuHMMYMa) PYHKIIMU OJTHON NEPEMEHHON METOI0M MOJIOBUHHOIO JIEJECHHUS.

O06paboTKa CUMBOJIBHBIX TAHHBIX. BCTpoeHHBIE (PYHKIINY S3bIKA IPOTPAMMUPOBAHUS
JUTs1 0OpabOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00paOOTKHA CUMBOJIBHBIX CTPOK: HOJCUYET
KOJIMYECTBA IOSBJICHUN CUMBOJIA B CTPOKE; pa30MEHNEe CTPOKH Ha CJIOBA MO MPOOEIbHBIM
CHUMBOJIaM; MIOUCK MOJCTPOKH BHYTPHU JAHHOW CTPOKH; 3aMEHA HaWJCHHOW IOACTPOKU Ha
Ipyryl0 CTpOKy. ['eHepalus BCeX CIIOB B HEKOTOPOM aj(aBUTE, YIOBIECTBOPSIOMINX
3aJlaHHBIM OorpaHuueHusIM. [IpeoOpazoBaHue ynciaa B CUMBOJIBHYIO CTPOKY U 0OpaTHO.

MaccuBsl 1 110CJIE0BATENLHOCTH Yucell. Borancienne 00001EHHBIX XapaKTEPUCTUK
JJIEMEHTOB MAacCUBa MWJIM YHUCJIOBOW IOCIENAOBATEIBHOCTH (CyMMBI, IPOU3BEICHHUS,
cpeaHero apupMeTH4ecKoro, MUHUMaJIbHOTO U MaKCUMaJIbHOIO 3JIEMEHTOB; KOJIMYECTBA
3JIEMEHTOB, YJOBJIETBOPSIOIIMX 3aJaHHOMY YCJIOBHIO). JIMHEHHBIH MOUCK 3aJaHHOTO
3HAYEHHUS B MACCHBE.

CopTtupoBka omHOMEpPHOTO MaccuBa. IIpocTeie METOIbI COPTUPOBKH (METOJ
ny3bIpbKa, METOJ BbIOOpa, COpTUpPOBKAa BcTaBkamu). Cop-TUpOBKa ciusiHuEeM. beicTpas
coptupoBka MaccuBa (anroput™ QuickSort). JIBOMYHBIM MOUCK B OTCOPTUPOBAHHOM
MacCHBe.

JIByMepHbIe MacCUBbI (MaTpHIbl). AJITOPUTMBI 00OpaOOTKH JABYMEPHBIX MAaCCHUBOB:
3a0JIHEHUE JBYMEPHOTO YHCIOBOTO MAacCHBA MO 3aJaHHBIM IPAaBHJIaM; IOUCK 3JIEMEHTa
B IBYMEPHOM MAaCCHBE; BBIYMCIEHHE MakcuMyma (MHUHHMYyMa) U CyMMBbl 3JIE€MEHTOB
JBYMEPHOT'O MAacCHBa; IEPECTAHOBKA CTPOK U CTOJIOLIOB JBYMEPHOTO MAaCCHUBA.

Paspabomxa npocpamm 0na pewienuss npocmulx 3a0a4 aHau3a OauHvlx (ouucmra
OAHHBIX, KIACCUpUKayusl, AHaIU3 OMKIOHEHULL).

NupopmanuoHHbIE TEXHOJIOTHH

TexcroBeiit  mpomeccop. PemaktupoBanume  u dopmatupoBanue. [IpoBepka
opporpaduu u rpammaTtuku. CpencrTBa MOMCKa M aBTO3aMEHbI B TEKCTOBOM IPOLIECCOPE.
Hcnonp3oBanue crtunei. CTpPyKTypHUpOBAHHBIE TEKCTOBbIE JTOKYMEHTBL. (CHOCKH,
ornaBnenue. KosektuBHass pabora c HOKyMeHTaMu. MHCTpyMEHTBI peneH3upOBaHUs
B TEKCTOBBIX Mpoieccopax. O6naunsie cepBuchl. Jlenopas nepenucka. Pedepar. [lpasuna
UTUPOBAHUS HMCTOYHUKOB U odopmieHus Oubmuorpaduyeckux ccbuiok. OdopmieHue
criucka jauteparypbl. Cmandapmer  oOubnuoepaguueckux onucanuti. 3HAKOMCTBO
C KOMIIBIOTEpHOM  BEPCTKOM  TEKCTAa. TEeXHMYECKHe CpeacTBa BBOAAa  TEKCTA.
Criennanu3upoOBaHHbIE CPEJCTBA PEAAKTUPOBAHMS MATEMATUYECKUX TEKCTOB.



AHanu3 naHHbIX. OCHOBHBIE 33Jlayd  aHalIM3a JaHHBIX: IPOTHO3UPOBAHUE,
KJIaccu(uKalus, KiacTepusalus, aHaidu3 OTKIoHeHui. llocrnemoBaTenbHOCTH pelieHus
3a]a4 aHajIu3a JaHHBIX: COOp MEPBUYHBIX JTaHHBIX, OYMCTKA U OLEHKAa KaYyeCTBa JAaHHBIX,
BBIOOP W/MIM TIOCTPOEHUE MOJIEIH, MPeoO0pa3oBaHUE NAaHHBIX, BU3yalu3alus TaHHBIX,
WHTEpIIpeTaunst pe3yJbTatoB. [IporpammHBIE CPEACTBA W MHTEPHET-CEPBUCHI  JUIA
0o0pa®OTKM W MpEJCTaBICHUS JAaHHBIX. bonbimime naHHbsle. MammHHoe oOyudeHue.
Humennexmyanouwiii anaius OaHHbIX.

AHanu3 TaHHBIX C IOMOIIBIO 3JIEKTPOHHBIX Ta0IUL. Beluncienne cyMMbl, CpeHETO
apu(MeTnyeckoro, HamOOJbIIEr0 (HAaMMEHBILEr0) 3HAUEHMs Juana3oHa. BerunmcieHue
K03 puIMEHTa KOPPENIALNU IBYX pAI0B AaHHbIX. [locTpoeHue cToaduaTeIX, TMHEHYATHIX
U KpyroBbIx nuarpamM. [locrpoenue rpaduxos ¢pynkuuii. [londop nuuuum Tpenaa, pemexHue
3a/1a4 IPOrHO3UPOBAHMUS.

YucneHHOe pelieHre ypaBHEHUH € IMOMOIIBI0 Noaoopa napamerpa. OnTumuzanus
KaK MOMCK HAaWTYyYIIIero PElIeHHsI B 3a/TaHHBIX yCIoBUsX. LleneBas GpyHKIus, orpaHIUEHUSI.
JlokanbHbIe ¥ TTI00ATBHBII MUHUMYMBI LI€TIeBOM QyHKIMU. Penienue 3anau onTuMU3aluu
C TTOMOIIIBIO PJIEKTPOHHBIX TaOJIUII.

11 kiace

Teoperudeckne 0CHOBbI MHPOPMATHKHU

Teopernyeckre NoaAXo0Abl K OLIEHKE KOJIMYeCTBa MHPOPMaLUU. 3aKOH aJTUTUBHOCTH
uHpopmaruu. Gopmyna Xaptiu. Uadpopmanus u BepositHocTb. Popmynia llleHHOHA.

Anroputmel cxatus gaHHbeIX. Anroputm RLE. Anroputm Xaddmana. Anroputm
LZW. Anroput™bl CxaTusl JaHHBIX C NOTEPSAMH. Y MEHBIIEHHE TIIyOMHBI KOJMPOBAHUS
useta. OCHOBHBIE naen anroputMmoB cxkatust JPEG, MP3.

CkopocTh  mepenauyM  JaHHBIX.  3aBUCUMOCTb  BPEMEHM  INEpenadyu  OT
UHPOPMAIMOHHOTO 00BEMA JAaHHBIX U XapaKTEPUCTHK KaHaja CBsA3U. [IpuunHeI
BO3HMKHOBEHUSI OIIMOOK Mpu mnepenaye JaHHbIX. Kozpl, mo3Bossiiomye oOHapyXKUBaTh
Y UCTIPABJIATh OLIMOKHM, BO3HUKAIOIIME MpH mepeAaye AaHHbIX. PaccrosiHue XsMMHHra.
Konupoanue ¢ moBroperuem 6utos. Koasl XammuHra.

Cuctrembl. KoMroHeHThl cucTeMbl W uX B3aumojeiictBue. Cucremnli 3(QexT.
VYnpasnenue kak HHGOPMAIMOHHKIHN nporiecc. OOpaTHas CBS3b.

Mogenun wu monenupoBanue. Llens wmonenupoBaHus. AJIEKBAaTHOCTh MOJIENIH
MOJICIIUPYEMOMY OOBEKTY WJIM Mpoueccy, Head moaenupoBanus. Dopmanuzanus
NIPUKJIAIHBIX 3a/]1a4.

[IpeacraBieHure pe3ysbTaTOB MOJAEIUPOBAHUS B BUAE, YIOOHOM JIsi BOCHPHSTHS
yenoBekoM. ['paduueckoe npeacTaBieHue JaHHbBIX (CXEeMbl, TAOIHIbI, Tpadukn).

I'padsl. OcHoBHBIE OHSTHS. Buasl rpados. Onucanue rpadoB ¢ TOMOLIBIO MATPUIL
CMEXHOCTH, BECOBBIX MaTpHII, CIMCKOB CMEXHOCTU. PellleHne allropuTMHYECKHX 3ajad,
CBSI3aHHBIX C aHAJIM30M rpadoB (MOCTPOECHHUE ONTHUMAIBHOTO MYTH MEXAY BEpIIMHAMU
rpada;  ompeneneHHWe  KOJIMYECTBA  PA3MYHBIX  NyTed  MEXIy  BeplIMHAMU
OPUEHTUPOBAHHOTO ALMKINYECKOTOo rpada).

IlepeBbst. bunapnoe nepeBo. JlepeBbs momcka. CmocoObl 00Xoma JepeBa.
[IpencraBnenne apudMeTHUECKUX BBIPAKEHUIN B BHIE JepeBa. JMCKpPETHBIC WUTPHI ABYX
UTpOKOB ¢ mosHo# nHpopmanmeit. [loctpoenne nepeBa mepedopa BapuaHTOB; ONKCAHUE
CTpaTeruu Wrpsl B TaOMUYHOW QopMe. BbIUrpbIIIHBIE U NPOUTPHIINIHBIE O3UIIMH.
BbIurpebliiHbie cTpaTeruu.

CpencrBa HCKYyCCTBEHHOrO HHTEIUIeKTa. (CepBHCH  MAaIIMHHOIO  IEpPEBOAA



U pacrio3HaBaHusi ycTHoi peuu. Kornutusnble cepBuchl. Waentuduxanus u nmouck
n300pakeHui, pacmo3HaBanue iuil. -CamooOydaromiuecsi CHUCTeMbI. VICKyCCTBEHHBIH
UHTEUIEKT B KOMIBIOTEPHbIX uWrpax. lcnoib3oBaHue METOJOB HMCKYCCTBEHHOIO
-MHTEJJIEKTa B O0y4arolmux cuctemax. Mcrmoiap30BaHHE METOAOB HCKYCCTBEHHOTO
MHTEJIEKTa B podoToTexHuke. iHTepHeT Bemei. [lepcrekThBbI pa3BUTHS KOMITBIOTEPHBIX
WHTEJUIEKTYaJIbHBIX cUCTeM. HelipoHHEbIE ceTn.

AJITOPUTMBI U IPOrPAMMHPOBAaHUE

@opManuzanus MNOHATUS ajlroputMma. Mammuaa TerOpUHra Kak YHHMBEPCAJIbHAs
Mozenb BblunciaeHud. Tesuc Yépua—Tpropunra. Mawuna I[locma. Hopmanvuwie
aneopummvl Mapkosa. Ancopummuuecku Hepaspewumvle 3a0aqu. 3adaya 0ocmauosa.
Hegosmoorcnocmos agmomamuueckou omaaoku npozpamm.

OneHka ClI0)KHOCTH BblYMCIIeHUH. BpeMs paOoTsl 1 00bEM HCIIOJIB3YEMOM MaMsATH,
UX 3aBUCUMOCTb OT pa3Mepa UCXOAHBIX NaHHBbIX. OLlCHKa aCUMITOTUYECKOM CIIOKHOCTH
aJITOPUTMOB. AJITOPUTMBI TOJIMHOMHUAJILHON CIIOXKHOCTH. [lepeOopHbIe aIrOpUTMBI.
[Tpumepsl pa3nMyYHbBIX aJrOPUTMOB PEUIEHUS OJHOM 3a7aud, KOTOPhIE UMEIOT Pa3InyHYIO
CJIOKHOCTb.

[Touck mpoOCTHIX 4YKCEN B 33JaHHOM JUANa30HE C OMOIIBI AJTOPUTMA «PEIIETO
Oparochenay.

MHoropa3psHble 1eNble Ynciia, 3a1a4d IJTMHHON apu(METUKH.

CrnoBapu (accouuaTHUBHBIE MAacCHUBbI, 0TOOpaxeHust). Xsmi-rabnuubl. [loctpoenue
aJ1(paBUTHO-4AaCTOTHOTO CJIOBApS ISl 33/1aHHOTO TEKCTA.

Ananuz mexcma Ha ecmecmeeHHOM f3vlKe. Bvidenenue nociredosamenvHocmeti no
waobnony. Pecynsapuvie svipascenus. Yacmommuwiti ananus.

Creku. AHamu3 NpPaBUIBHOCTH  CKOOOYHOrO  BbIpakeHHs.  Brruncnenue
apu(pMETUYECKOTO BBIPAKEHUS, 3aIIMCAHHOTO B MOCTPUKCHON (hopMme.

Ouepenu. Mcnosp3oBaHue ouepenn il BpEMEHHOIO XPaHEHUS JaHHBIX.

Cesasmnvie chucku. Peanuzayus cmeka u ouepeou ¢ NOMOwblo C843HbIX CNUCKOS.

Anroputmbel  Ha Tpadax. IlocTpoeHMe MHUHHMMAJIBHOTO OCTOBHOIO JepeBa
B3BCILICHHOTO CBSI3HOT'O HEOPUEHTUPOBAHHOTO Tpada. O6x00 epaga 6 enyoumny. O6x00
epagha 6 wiupuny. KonuuecTBo pazauvHbIX MyTEH MEXIY BEpLIMHAMU OPUEHTUPOBAHHOIO
arukinyeckoro rpada. Anroputm JedkcTpsl. Areopumm Drovuoa—Yopwanna.

JlepeBbst. Peanuzanms nepeBa € MOMOIIBIO CCBUIOYHBIX CTPYKTYp. /[[BOW4HBIE
(bunapusie) nepesbs. [locTpoenue aepeBa A 3aJJaHHOTO apU(PMETHIECKOTO BHIPAKCHHUS.
PexypcuBHble anroputMel 06xojaa aepesa. Vcnonb3oBaHue cTeka U ouepenu A o0xona
JepeBa.

JluHaMu4yeckoe MpPOrpaMMHUPOBAHUE KaK METOJ PEIICHMS 3aJad C COXPaHEHUEM
IIPOMEKYTOUHBIX ~ PE3yJbTaTOB. 3aJauyd, pelaeMple C IMOMOLIbI0 JIUHAMHUYECKOIO
IPOrpaMMHUPOBAHUSA: BBIUMUCICHHE PEKYPCUBHBIX (YHKIMHM, MOACYET KOJIUYECTBA
BAapUAHTOB, 33a41 ONTUMHU3ALINH.

[TonsiTue 00 0OBEKTHO-OPUEHTUPOBAHHOM MTPOrpaMMUpOBaHUU. OOBEKTHI U KIIACCHI.
CpoiictBa U MeToAbl 00BEKTOB. OOBEKTHO--OPUEHTHPOBAHHBIM aHanu3. Pa3pabortka
nporpaMM Ha OCHOBE OOBEKTHO-OPHMEHTHMPOBAHHOIO Tmoaxonaa. MHkancynsuus,
HacJieJJOBaHUE, MOJTUMOPHU3M.

Cpenst  ObicTpoii  pa3paboTku  mnporpamm. lIpoektupoBanue  uHTEpdeiica
nosib3oBaTest. Mcrnoiap30BaHME TOTOBBIX YIPABISEMbIX 3JEMEHTOB JI IMOCTPOEHUs
uHTepdeiica.

O0630p s3bIKOB TporpammupoBanus. [londarue o mapagurmax nporpaMMHpOBaHHUS.



H3yuenue emopozo a3vika npocpammupo8anus.

NudopManuoHHbIe TEXHOJIOTMH

OTanbkl KOMIBIOTEPHO-MATEMATUYECKOTO MOJICIIMPOBAHMS: TIOCTAHOBKA 3ajayH,
pa3paboTKa MOJENH, TECTUPOBAHHE MOJICTH, KOMITBIOTEPHBIN OKCIIEPUMEHT, aHaJu3
pPE3yJIbTaTOB MOJICIIUPOBAHUS.

Jluckpern3anus Mpu MaTeMaTHYECKOM MOJCIUPOBAHUN HEMPEPBIBHBIX MPOLIECCOB.
MonenupoBanue nBmxeHus. MojenupoBanue OMOJIOTMUECKUX cucTeM. MaTeMaTudyeckue
MOJENN B SKOHOMHKE. BBIUHMCIHUTENBHBIE 3KCIIEPUMEHTBI C MOJAEIAMU. KomnwviomepHoe
MOOenUposanue cucmem YnpaeieHus.

O0paboTKa pe3yJbTaTOB dKCIEpUMEHTAa. MeToJ] HAauMEeHbIINX KBaapaToB. OneHka
YHUCJIOBBIX IApaMETPOB MOJEIUPYEMbIX OOBEKTOB M IMpoileccoB. BoccTaHoBieHue
3aBUCHUMOCTEN MO pe3yJibTaTaM SKCIEPUMEHTA.

Bepostaoctabie monenu. Metonsl MonTte-Kapno. UMutanimoHHOE MOJETMPOBaHUE.
CucTeMbl MacCOBOTO 0OCTYKUBaHUS.

Tabnuunbie (pensaiuoHHbIC) 0a3bl JaHHBIX. Tabnuna - npeacTaBieHue CBeAeHUN 00
OJHOTHUIHBIX 00BbeKkTax. Ilose, 3anmuce. Kimrou Tabmumel. Padota ¢ roToBoi 0a30M JaHHBIX.
3anonHeHnue 0Oa3bl JaHHBIX. [lowck, copTUpoBKa W QuiabTpalusi JaHHBIX. 3alpochl Ha
BBIOOPKY JaHHBIX. 3allpOChl C TapamMeTpaMu. Beruucisiemsie 1oss B 3ampocax.

MHoroTabinuHbie 0a3bl JaHHBIX. TUIBI CBsA3EH Mex Ay TabauiaMu. BHenHUN KITro4.
[{emocTHOCTH 0a3bl JaHHBIX. 3ampoOChl K MHOTOTAOMWYHBIM Oa3am JaHHBIX. OCHOGHble
NPUHYUNLL Hopmanuzayuu 6a3z oauusix. Aszeix ynpaenenus oannvimu SQL. Cozoanue
npocmulx 3anpocos Ha sa3vike SOQL na blO0PKY O0aHHbIX U3 0OOHOU MAOIUYDL.

Hepenayuonnvie 6a3zvt 0anuvix. IKcnepmmuble cucnembl.

Nnrepuer-npwioxenus. [loHsATHE O cepBEpHOM U KIMEHTCKOW YAaCTAX CauTa.
TexHoorus: «KIMEHT — CEPBEP», €€ TOCTOMHCTBA U HemocTtaTku. OcHOBHI si3bika HTML
u kackaaubix Tadsmi ctwier (CSS). Cuenapum Ha si3bike JavaScript. @opmbl Ha BeO-
CTpaHHUIIE.

Pa3Mmernienne BeO-caliToB. Y ciayra XocTuHra. 3arpys3ka (aidjioB Ha CauT.

BBog wu3o0paxkeHul C UCIOJIB30BAHMEM  PA3JIMUHBIX IU(PPOBBIX  YCTPOUCTB
(udpoBbIX  (GOTOANNAPATOB M MUKPOCKOINOB,  BUICOKAMEp, CKaHEPOB M T. [I.).
I'paduueckuit penaktop. Paspemienne. Kaapuposanue. VcnpaBieHue mepCreKTUBBI.
['uctorpamma. Koppekuus ypoBHeW, kKoppekuus I1Beta. OOeciBeYMBAHHUE I[BETHBIX
nzo0paxenuit. Perymb. Pabora ¢ o6nactsamu. @UIbTPHI.

MHmuorocoiinbie u3o0paxkenus. TekcroBbie cion. Macka ciosi. Kanansl. Coxpanenue
BbIZIeJIeHHON oOnactu. [loaroToBka winmrocTparuii st BeO-caiToB. AHUMHPOBAHHBIC
U300PaKEeHHUS.

Bexropnas rpaduka. [Ipumutusel. I3MeHeHune opsika 31eMeHTOB. BripaBHIBaHUE,
pacupenenenue. I pynnuposka. Kpussie. @opmaTel BEKTOPHBIX PUCYHKOB. Vcrionb3oBaHue
KOHTYpOB. BekTopu3zarus pacTpoBbIX H300paKEHUIA.

[IpyHIMOBI TTOCTPOEHUS W PENAKTUPOBAHUS TPEXMEPHBIX Moaenei. CeTouHble
Mojenud. Marepuansl. MoienipoBaHue UCTOYHUKOB OCBElIeHUs. Kamepbl. AnAuTUBHBIE
texHonoruu (3D-mpuntepsl). I[loHsATHE O BUPTyaldbHOW pPEATHHOCTH U JOTOJHEHHOU
pEATBbHOCTH.






Pa3zgen 3.

10 kiaace

TEMATHUYECKOE IINTAHUPOBAHHUE

4 gyaca B Hezemto, Bcero 136 vacoB, 14 4acoB - pe3epBHOE BpeMms.

Tema, pazae

OcHoBHbIE BH/DLI JeATeJILHOCTH

I[OCTI(DKEHI/IG JIMYHOCTHBIX

JIaHHBIX (6 YacoB)

Y KOMIIBIOTEPHBIX CUCTEM. ApXUTEKTYpa (HoH
Hetimana. I'apsapockas apxumexkmypa.
ABTOMaTHUYECKOE BBIIIOJIHEHNE IPOIPAMMBI
nporieccopom. OnepaTuBHasi, TOCTOSIHHAS

U JI0JITOBpeMeHHas namsaTh. OOMEH JaHHBIMU
¢ noMo1pto muH. KoHTposuiepsl BHEITHUX
yCTpoMcTB. IIpsAMON AOCTyI K MaMsTH.
OcCHOBHBIE TEHJIEHIIUN Pa3BUTHSI KOMIIBIOTEPHBIX
TexHosuoruil. [TapannenbHble BBIYMCIECHUS.
MHOronponeccopHbIe CUCTEMBI.
CynepKoMIbIOTEPHI.

Pacrnipenenénnble BEIMUCIUTETbHBIE CUCTEMBI
1 00paboTKa 60NBIINX TaHHBIX. MOOUIBHBIE
1M(ppoBbIE YCTPONUCTBA U UX POJIb

B KOMMYHHKaIUAX. BCTpO€HHbIE KOMITBIOTEPBHI.
MuxkpoxoHTposuiepsl. PoOoTH3MpOBaHHbIE
IIPOU3BOJICTBA

0€30MMaCHOCTH U TUTHEHBI.

OnuceIBaTh COCTABHBIC YACTH M MPUHITUITHI
paboThl KOMITBIOTEPOB U MOOUITBEHBIX
YCTPOMCTB. XapaKTepHU30BaTh KOMITLIOTEPHI
Pa3HbIX TOKOJICHUH.

Uckats B cetn UnTepueT nndopmaruio 06
OTEUYECTBEHHBIX CIIEIUATHNCTAX, BHECIITNX
BKJIAJ] B Pa3BUTHE BHIYMCIUTEIIEHON
TEXHHUKHU.

[TpuBOINUTE IPUMEPHI, TIOITBEPKIAFOIIHEC
TEHJCHIIUU PA3BUTHUS BEIYUCIUTEIHLHON
TEXHHKH.

[TosICHATH CYIIHOCTH MapaieTbHBIX
BBIYMCIICHHI.

[IpuBOINTE IPUMEPHI 337124, JJI PEIICHUS
KOTOPBIX TPUMEHSIOTCS
CYNEePKOMIBIOTEPHBIE TEXHOJIOTUU WIIN

Kypca, IIpenmerHoe cogep:kanue o0yyaromuxcst pe3yJIbTaTOB B paMKax
KOJIHY€eCTBO peanu3anuy MOLyJIs
4acoB «IIkoJbHBIH YPOK» padouei
NMPOrpamMMbl BOCIIMTAHUSA
Paznea 1. lluppoBasi rpamoTHOCTD (24 Yyaca)

Komnerorep - TpeboBanus TEXHUKH 0€30ACHOCTU U TUTHEHBI AHanu3upoBaTh yCIOBUS UCIOIb30BAaHUS | YCTAHOBJICHUE JOBEPUTEIBHBIX
YHUBEPCAIBbHOE IpHu paboTe C KOMIIbIOTEpAMU U IPYTUMHU KOMIIBIOTEpA U IPYTHX JOCTYIHBIX OTHOULIEHUN MEX/y Me1aroru4eckum
YCTPOMCTBO KOMIIOHEHTaMH LIU(PPOBOTO OKPYKEHUS. KOMIIOHEHTOB IIM(PPOBOT0 OKPYKEHUS pabOTHUKOM
00paboTku [IpuHLIMIIBI paOOTHI KOMITBIOTEPOB C TOYKH 3pEHMs TPEOOBAHNUN TEXHUKU U €ro 00yvaroummucs,

CHOCOOCTBYIOLIUX TO3UTUBHOMY
BOCHIPUATHIO 00YYaIOIIUMUCS
TpeGoBaHUH U TPOCHO
NeJarornyeckoro paboTHHKA,
MPUBJICUYECHUIO UX BHUMAHUS

K 00CcyX/1aeMoil Ha ypoke
uH(pOpMalH, aKTUBU3ALUN UX
IM03HABATEIILHOM JESITEIIFHOCTH,

PUMEHCHHE Ha YPOKE MHTEPAKTHBHBIX
¢dbopM pabOTHI C 0OYUAOIITIMHUCS




TCXHOJIOI'MH pacnpenenéHHHX BBIUMCIICHHI

[Iporpammuoe
obecrieueHue (6
YacoB)

[IporpamMmMHOe obecrieueHrne KOMIbIOTEPOB

1 KOMIIBIOTEPHBIX cucTeM. Buibl mporpaMmmMHOro
oOecnieueHus U ux HazHaueHue. OcOOEHHOCTH
MIPOrPaMMHOTO 0OecreueHus] MOOUIIbHBIX
ycrporicts. [lapamiensHoe nporpaMMupoBaHHe.
CucteMHOe ITporpaMMHOE 0OecrieueHue.
OnepanoHHbIe CUCTEMbl. Y TUIIUTHI. [[paiiBepbl
ycTpoiicTB. MHCTAIISINMA U IEUHCTAIIISA NS
MIPOrPaMMHOTO OOECTICUEHUSI.

@ainossle cucteMsl. [I[puHIMIBI pa3MeneHns
Y UMEHOBaHUs (PaiiyIoB B TOJITOBPEMEHHOM

namst. [1labnoHb! s onmcanus rpymi (Hanios.

3akoHonaTenbcTBO Poccuiickoit denepanuu

B 00JIACTH MPOTPAMMHOTO 00ECIIeYeHUSI.
JInueH3upoBaHue IPOrpaMMHOro odecreueHHs
u dpoBeIX pecypcos. [Iponpueraproe

U cBOOOJIHOE MPOrpaMMHOE 0OecriedeHue.
KommMmepueckoe 1 HekoMMepueckoe
HCIOJIb30BaHUE MPOTrPAMMHOI0 00eCTIeYeHUs
1 UG POBbIX pecypcoB. OTBETCTBEHHOCTH,
yCTaHaBJIMBaeMas 3aKOHOAATEIbCTBOM PD 3a
HENPaBOMEPHOE UCTOIb30BaHUE MPOrPAMMHOIO
obecriedeHus: ¥ IU(POBBIX PECYPCOB.
IIpakTnueckas padora

WHcTannanus 1 IeNHCTAIUISALUS IPOrpaMm

Pabotath ¢ rpaduueckum uHTEpdEiicom
onepanonHoi cucremsl (OC),
CTaHJIAPTHBIMU U CITyKEOHBIMU
MPUIIOKEHUSAMH, (PaliIOBEIMU
MeHeKepamHu.

CoOTHOCUTH BU/IBI JIIICH3UH Ha
HCIOJIb30BaHUE IPOIPAMMHOTO
obecrieyeHus ¥ MOPSI0K €ro
WCIIOJIb30BAaHUS U PACIIPOCTPAHECHHUS.
[IpuBOANTH TPUMEPHI TPOIPUETAPHOTO
1 cBOOOHOTO IPOrPaMMHOTO
o0ecrieyeHus1, MpeAHa3HAYCHHOTO JUIs
pelIeHUs OTHUX U TeX JKe 3ajau.
Ha3piBaTh OCHOBHBIE ITPaBOHAPYIIICHHUS,
HMMEIOIIUE MECTO B 00J1acTH
WCIIOJIB30BAHUS TIPOTPAMMHOTO
o0ecrniedeHus, U HaKa3aHus 3a HUX,
MpelyCMOTPEHHBIE 3aKOHOAATENHLCTBOM PD

MIPUMEHEHHE HA YPOKE NHTEPAKTUBHBIX
¢dbopM pabOTHI C 00YIAFOIIIMMHUCS:
MHTEJJIEKTYalIbHBIX UTP,
CTUMYJIMPYIOLIUX [103HABATEIIbHYIO
MOTHBAIIHIO 00YYaIOUIUXCS;
JIUCKYCCHUI, KOTOPBIE JAI0T
00y4armuMcs: BO3MOKHOCTh
IIPUOOPECTH OIBIT BEICHUS
KOHCTPYKTHUBHOTO JIAJIOra;

IPUBJICUEHNE BHUMAHMUS
00y4arImuxcs K IEHHOCTHOMY
acIeKTy U3y4aeMBbIX Ha ypoKax
SIBIICHHUI, OpraHU3aIus X padoThI ¢
[0JIy4aeMOil Ha YpOKe COLIUAIbHO
3HAYMMOi HH(popMaIen —
MHUIUMPOBAHUE €€ 00CYXICHMUS,
BBICKa3bIBaHUS 00YJAIOLIMHCS CBOCTO
MHEHHMS T10 €€ MOBOJTy, BEIpaOOTKH
CBOErO K HEW OTHOLICHUS




Komnerorepasie | [IpuHIMIIBI TOCTPOEHUS U anliapaTHbIE ITosicHATH IPUHIUIIBI IOCTPOEHUS o0y KAeHNe 00yYaroLXCs

CEeTH KOMIIOHEHTBI KOMITBIOTEPHBIX ceTeil. CeTeBble KOMIIBIOTEPHBIX CceTel. BRIABIATH 0011ee co0III0/1aTh HA YPOKE OOIIETPUHSATHIC

(5 yacoB) nporokoibl. Cets MHTEpHET. Anipecanys B ceTu U Pa3JInYus B OPraHU3alMH JOKAIBHBIX HOPMBI TIOBEJICHNUS, IPaBUJIa OOILEHUS
Wntepner. [Iporokoinsr ctexka TCP/IP. Cucrema Y TI00aJTbHBIX KOMIIBIOTEPHBIX CETEH. CO CcTaplIMMU (MeJaroruyecKuMu
JOMEHHBIX UMEH. [IpuBOaNTE IPUMEPBI IPOTOKOJIOB CTEKA pabOTHUKAaMHN)
Pasnenenue [P-cetn Ha mopceTy ¢ MOMOIIBIO TCP/IP ¢ onpenenéHHbIMU (QYHKIUSMU. U CBEpPCTHUKAMHU (00ydaromumucs),
Macok noacereid. CereBoe aiMUHUCTpUpOBaHUe. | Mcronb3oBaTh Macku NMoAceTen s IPUHLUIBI Y4eOHON AUCHUIUIUHBI U
[Tonyuyenue naHHBIX O CETEBBIX HACTPOMKAX pa3buenus IP-cetu Ha mojceTH. CaMOOpraHu3anuy;
kommnbroTepa. [IpoBepka Hannuust cBsA3u ¢ y3ioM | [IpuMensaTs nporpamMmmHoe odecrieueHue
cetu. OnpeneneHre MapupyTa ABHKEHUS JUIsL IPOBEPKH pabOTOCIIOCOOHOCTHU CETH IIPUBJIEYEHNE BHUMAHMUS
IIAKETOB. 00yyaroImuxcs K LEHHOCTHOMY
Bune! nestenbHoct B cetu IHTEpHET. aCIeKTy M3y4YaeMbIX Ha ypOKax
Cepsucel UnTepHera. I'eonndopmaimionsbie SBJICHUH, OpraHu3anus ux paboTsl ¢
CUCTEMBI. | €0JI0KaIIMOHHBIE CEPBUCH] PEATILHOTO I10JIy4aeMOM Ha ypOKe COLUaIbHO
BpeMEHH (JIOKaIusi MOOMIIBHBIX TeJIe(OHOB, 3HAYUMOU HHpOpMaIen —
olpeziesIeHUE 3arpy’KeHHOCTH aBTOMarucTpanei MHUIMMPOBAHHE €€ 00CYKICHHUS,
U T. I1.); UHTEPHET-TOProBJIs; OPOHUPOBAHHE BBICKa3bIBaHUS 00Y4aIOLIMMHUCS CBOETO
OWUJIETOB ¥ TOCTUHMIIL U T. TI. MHEHHS T10 €€ TIOBOJTy, BEIPaOOTKH
I'ocynapcTBeHHBIE 3JIEKTPOHHBIE CEPBUCHI CBOETO K HEW OTHOLICHMS;
u ycayru. CollManbHbIE CETH - OpraHU3aIus
KOJIJIEKTUBHOT'O B3aUMOJICHCTBUS U 0OMeHa opranuzaius megcTsa
naHHbIMU. CeTeBOM ATUKET: IpaBUJIa TIOBEICHUS MOTHBHUPOBAHHBIX U 3PYIUPOBAHHBIX
B KubepnpoctpaHctse. [Ipobiema noaIMHHOCTH 00yyaromuxcs
noytydeHHoi nHpopmarmu. OTKpBITHIE HaJ UX HEYCHEeBaIOUIUMHU
o0pa3oBaTeNbHbIE PECYPCHI. OJIHOKJIACCHUKaMH, JAIOLIETO
IpakTuyeckas padora 00yJaromuMMcs COIMaIbHO 3HAYUMBII
CereBoe aIMUHUCTPUPOBAHNE OIBIT COTPYJHUYECTBA U B3aUMHOMU

MTOMOIIH

Nudpopmanmonna | TexHOreHHbIE U SKOHOMUYECKUE YTPO3bI, XapakTepru3oBaTh CYIIHOCTb MOHATHHA MpUBJICYCHHE BHUMAHUS

s 6€3011aCHOCTh cBsi3aHHbIE ¢ ucrnonb3oBanueM MKT. O0mume «uH(popMaIOHHAast 0€3011aCHOCThY, 00yyaromuxcst K HeHHOCTHOMY

(7 uacoB) po0GIeMBbI 3aIUTHI HHPOPMALIUK «3amura uHpopManuny. PopMyIupoBaTh | aCHEKTy M3ydaeMbIX Ha ypoKax

1 uHpopMarmonHoi 6e3onacHoctu. Cpencraa
3a1uThl HH(OPMAaLUU B KOMIIBIOTEPAX,
KOMITBIOTEPHBIX CETSAX M aBTOMATU3UPOBAHHBIX
MH(OPMALIMOHHBIX CHCTEMAX.

OCHOBHBIE TTpaBmIa HH(HOPMALIMOHHON
0€30MacHOCTH.

AHanu3upoBaTh 3aKOHOIATENBHYIO 0a3y,
Kacarolryrocs: H()OpMaImoOHHOM

SBJICHU, OpraHu3anus ux paboTsl ¢
MOJYy4aeMOil Ha YpOKE COIMAIIBHO
3HaYMMOI HH(popMaren —
MHUIUUPOBaHUE ee 00CyKIeHus,




[IpaBoBoe obOecrieuenrne nHPOPMAITMOHHOMN
0€30MaCHOCTH.

Onexmpounas yugposas noonucy,
cepmuuyuposanHvle caumol U OOKYMeHmbl.
[IpenoTBpalieHue HECAHKITMOHUPOBAHHOTO
JOCTYTA K JINYHON KOH(HUACHIIHATEHON
nH(pOpMaLIUY, XpaHsIIeHcs Ha TEPCOHATEHOM
KOMIIBIOTEPE, MOOMIIBHBIX YCTPOWCTBAX.
BpenonocHoe nporpammHoe obecrieueHue

U CTI0COOBI O0PBOBI C HUM. AHTUBUPYCHBIE
nporpaMMbl. Opranusanusi TMYHOTO apXUBa
uHpopmanuu. PesepBHoe KomupoBaHue.
[TaponpHas 3ammTa apxuBa.

[[Iudposanue nanHpIX. CUMMETPUYHbBIE

u HecummeTpuuHble mudpsl. Hudps npocToii
3amensl. [udp Lesaps. [ludp Bmkenepa.
Anroput™m mmdpoBanusi RSA. Cmezanoepagus.
IIpakTuyeckue padoThI

1. AHTHBHpYCHBIE IPOTPAMMBI

2. lludpoBanune JaHHBIX

0€30I1aCHOCTH.

[TpuMeHsATh cpeacTBa 3alUThI
uHpopManuu: OpaHIMaydphI,
AHTUBHUPYCHBIC IPOTPAMMBI,
MapoJIMpOBaHUE U apXUBUPOBAHUE,
mudpoBaHue

BBICKa3bIBaHUS 00YYAIONUMHUCS CBOCTO
MHEHHS 110 €€ MOBOJTY, BBIPAOOTKH
CBOETO K HEW OTHOIIICHMUSI,

o0y KAeHNE 00yJarOIIXCS
co0JII0/1aTh HAa YPOKE OOIICTIPUHSTHIC
HOPMBI TIOBEICHUS, IPaBUIIA OOIIEHUS
CO CTapIIUMHU (IIE€AarOrHYECKUMHU
paboOTHHUKAMHN)

1 CBEPCTHUKAMU (00y4JarOIIMMHUCS),
MPUHIIMAITEI Y4eOHON TUCIUTUTHHBI U
caMOOpraHu3aIui;

UCIIOJIb30BAHUE BOCIIUTATEIILHBIX
BO3MOYKHOCTEH COJlepyKaHMsI yIeOHOTO
npeaMeTa 4epe3 JeMOHCTPAIHIO
00y4aromumcs IpUMEpOB
OTBETCTBEHHOTO, TPAXKIAHCKOTO
HIOBE/ICHUSI, TIPOSIBIICHUS
YeJI0BEKOIIO0S M TOOPOCEPACUHOCTH,
yepe3 MoA00p COOTBETCTBYIOLINX
TEKCTOB JJIsl YTEHUS, 33124 JIJIs
peleHust, TpoOJIEeMHBIX CUTyallui J1J1s
00CyXIeHUs B KJlacce

Pa3nen 2. Teopernueckue ocHOBbI HH(popMmaTuku (40 yacos)

IIpencraBnenue
uH(bOopMauu

B KOMITbIOTEPE
(19 gacoB)

Wudopmanus, 1aHHbIE U 3HAHUS.

NHupopmaiinoHHble IpoLiecChl B IPUPOJIE, TEXHUKE

1 OOIIECTBE.

HenpepoIBHBIE ¥ TUCKPETHBIC BETHUNHBI

U curHaibl. Heo0XoauMoCTh AUCKpeTU3alun
nH(OpMAaHHY, TIPeTHA3HAYCHHOM JIIs XpaHCHHSI,
nepenayn u 06padboTKU B IU(POBBIX CHUCTEMAX.
JIBonuHOEe KoMpoBaHue. PaBHoOMEpHBIE

Y HEpaBHOMEpHBIE KOJbI. [lexoaupoBanme
COOOIIEHHH, 3aIUCAHHBIX C IIOMOIIBIO

IToACHATH CYIIHOCTH MOHATUI
«uHGOPMALTHSY, «TAHHBIC», «3HAHUS.
Pemate 3a1aun Ha u3MepeHue
nHpopMaIuu, 3aKITF0YEHHON B TEKCTE,

C TO3UIHH aj(paBUTHOTO MOAX0/1a

(B peANOI0KEHUH O PaBHON
BEPOSITHOCTH MOSIBICHUS] CAMBOJIOB

B TEKCTE).

[TosicHSITH HEOOXOIUMOCTD U CYIIHOCTh
JIUCKPETU3AlMU MPU XPAHEHHH, TIEpeaade

YCTQHOBJICHHE JOBEPUTEIbHBIX
OTHOIIEHUHA MEXy MearOrH4eCKIM
paboTHUKOM

1 ero 00y4aromuMucs,
CHOCOOCTBYIOIIMX TO3UTUBHOMY
BOCTIPHSITHIO 00yYarOIIMMUCS
TpeGoBaHUM 1 TPOCHO
MeJaroru4ecKoro paboTHUKA,
MPUBJICUCHUIO NX BHUMAHUS

K 00cyk/1aeMoil Ha ypoke




HEpaBHOMEPHBIX KOJIOB. Y cioBue PaHo.
ITocTpoenne 01HO3HAYHO AEKOANPYEMBIX KOJIOB

¢ momo1eto nepesa. I pag An. A. Maprosa.
Enunuisl n3smepenus KonumyecTBa HHPOpPMaLnu.
AndaBuUTHBINA MOAXO]] K OLIEHKE KOJMYECTBa
uHpoOpMaIuu.

Cucremsl curcnenus. Pa3zpépHyTas 3anuch HenbIx
U IpOOHBIX YHCEN B MO3UIIMOHHON cUCTEMe
cunciieHus. CBOMCTBA MO3UIIMOHHOM 3alMCH YUCa:
KOJIMYEeCTBO LU(P B 3aMUCH, IPU3HAK JIEIIUMOCTH
Yyclia HA OCHOBAHHUE CUCTEMbI CUUCIICHHUSI.
AJITOPUTM TI€pEBOJIa LIEJIOr0 YKCIIA U3 P-u4HOU
CUCTEMBI CUMCIICHUS B IECATUUHYIO. AJITOPUTM
nepeBoia KOHEUHOU P-U4HOM IpoOU B IECATUYHYIO.
AJTOpUTM NIEpeBO/ia 1IETIOTO YUCIIA U3 JECATHUHOM
CUCTEMBI CUHClIeHUs B P-nunyto. [lepeBon
KOHEYHOH JeCATUYHON ApoOU B P-MUHYIO CUCTEMY.
JIBouuHas, BOCbMEpHYHas U IIeCTHAAaTepUYHAS
CUCTEMBI CUHCJICHHUS], CBA3b MEKY HUMHU.
ApudmeTrrueckue ornepanuu B MO3UIIMOHHBIX
CHUCTEMAaX CUUCIICHHUS.

Tpouunas ypasnogeulennas cucmema cUuUcieHus.
Jleouuno-oecamuunas cucmema cyucieHus.
Koauposanue tekctos. Koguposka ASCII.
Onno6aiitabie kogupoBku. Ctanaaptr UNICODE.
Koauposka UTF-8. Onpenenenue
MH(OPMAIIMOHHOTO 00BEMA TEKCTOBBIX COOOIICHUIA.
Koauposanue nzobOpaxenuii. Ornienka
MH(POPMALMOHHOTO 00BEMA IrpaUIeCKUX JTaHHBIX
MIPY 33/1aHHBIX Pa3pelIeHUH U IIIyOuHe
KoaupoBaHus 11BeTa. [{BeToBbie Monenu. BexktopHoe
koaupoBanue. @opmartsl daiinos. TpéxmepHas
rpaduka. @pakranbHas rpapuka. Koguposanue
3ByKa. OueHka nH$popMalnoHHOro 00bEMa
3BYKOBBIX JJAHHBIX MPU 33JaHHBIX YACTOTE
JUCKPETU3ALMH U Pa3psIAHOCTH KOJUPOBAHUS.

1 00pabOTKE JAHHBIX C TTIOMOIIBIO
KOMITBIOTEPOB.

[TpuBOANUTE pUMEPHI PABHOMEPHBIX

¥ HEpaBHOMEPHBIX K0J0B. KonupoBaTh
U JIEKOIUPOBATh COOOIIEHUS

C MCIIOJIb30BaHHEM PaBHOMEPHBIX

Y HEPaBHOMEPHBIX KOJOB.

CrtpouTth npeduKCcHbIC KOBI.
KnaccugpunupoBaTb cuCTEMbl CUUCIICHUS.
BBINONMHATE CpaBHEHUE YHCEIL,
3allMCaHHbIX B JIBOMYHOM, BOCBMEPUYHOMN
U IIECTHAIIATEPUIHON CUCTEMAX
CUHCJICHUS.

OcymiecTBIATh «OBICTPBIIN TIEPEBOT
qHCceNl MeXy TBOUYHOM, BOCbMEPUYHOM
U IIECTHAIIATEPUIHON CUCTEMaMHU
CUHCIICHUS.

BBIMONHATE CITOKEHHE U BBIYUTAHUE
YuCell, 3alIUCAHHBIX B JIBOMYHOM,
BOCBMEPUYHOM M IIECTHAAIATEPUIHON
cucTeMax CUHCIIEHUS.

OcymiecTBIATh KOJAUPOBaHUE TEKCTOBOM
MH(OPMALIHMHU C TOMOIIBIO KOAUPOBOUYHBIX
tabnuu. Onpenensars nHGOPMaLMOHHBIN
00BEM TEKCTOBBIX COOOIIEHUH B pa3HbIX
KOJIMPOBKAX.

Bbruucnate pazMep 1BETOBOM ManuTpbl
10 3HAYEHUIO0 OUTOBOM TITyOUHBI I[BETA.
OnpenensaTs pa3Mepsl rpaduuecKux
(baiiyioB MpH N3BECTHBIX Pa3peIICHUN

U TTyOMHE KOJMPOBaHUs LIBETA.
Boruncnsate ”HPOpPMAIIMOHHBIN 00bEM
1 POBOI 3BYKO3aMHCH 10 YaCTOTE
JVICKPETHU3aINH, TTTyOHE KOJAUPOBAaHUS
Y BPEMEHH 3aIiCh

nH(popMaIuu, aKTUBU3ALUHA UX
IM03HABATEIILHOM JeSITEIHLHOCTH,

MPUMEHEHHE HA YPOKE HHTEPAKTUBHBIX
dhopm paboThl ¢ O0YHAFOIITUMUCS
WHTEJUICKTYalIbHBIX UTP,
CTUMYJIUPYIOLIUX MTO3HABATEIIbHYIO
MOTHBALIMIO O0YYarOLIUXCS;
IPYIIIOBOM paOOThI UK pabOTHI B
napax, KOTOpble y4aT 00y4arouIuxcs
KOMaHAHOW paboTe U B3aUMO/ICHCTBUIO
C ApyruMu oOy4arouMucs;

opranusanus megdcraa
MOTUBUPOBAHHBIX U 3pYJIUPOBAHHBIX
o0yyaromxcs

Ha/l UX HEYCHEeBaIOILUMHU
OJIHOKJIAaCCHUKAaMH, JJAIOLIET0
00yyaromuMcs COLUaIbHO 3HAYMMBbIii
OTIBIT COTPYJHUYECTBA U B3aMHOM
IIOMOLIY;

PUMEHEHNE Ha YPOKE HHTEPAKTUBHBIX
dhopm paboThl ¢ OOYHAFOIITUMUCS
MHTEJUIEKTyallbHBIX UTP,
CTUMYJIUPYIOLIUX [TO3HABATEIIbHYIO
MOTHUBAIMIO 00YYarOLIUXCS;
JIUCKYCCHUI, KOTOPBIE JAl0T
00y4aromuMcsi BO3SMO>KHOCTb
IPUOOPECTH OMBIT BEICHUS
KOHCTPYKTHBHOTO JHaJIOra; IPyHIIOBOM
paboThl WK paboThI B Mapax, KOTOPbIE
y4daT 00y4aroluXcsi KOMaHIHON
paboTe 1 B3aUMOJIEHCTBUIO C IPYTUMU
00yJaroMMHCS




IIpakTuyeckue padoThl
1. uckperusanus rpaduueckoil HHGOpMALIUH.
2. Jluckperusanus 3ByKOBOM HHGOpMAIII

OcHOBBI aNIreOpbI
JIOTUKHU

Anre6pa noruxu. [lonatue BbICKa3bIBaHUA.
Bricka3biBarenbHbie (POpMBI (TIPEIUKATHI).

[IpuBOAUTHE TPUMEPHI DJIEMEHTAPHBIX
U COCTaBHBIX BBICKA3bIBaHUU. Pa3nnyarh

opranusanus megcraa
MOTHBHUPOBAHHBIX U 3PYyIUPOBAHHBIX

(14 gacos) KBaHTOpBI CylIeCTBOBaHMS U BCEOOIIHOCTH. BBICKa3bIBaHUS U NPEIUKATHI. 00yyaroImuxcs
Jlornueckue onepauuu. TaOIUIBI HCTUHHOCTH. YcTaHaBIMBAaTh CBSA3b MEXIY aIreOpoit HaJl UX HEYCIIEBAIOIIUMU
Jlornueckue BbIpakeHUs. JIornyeckue TOXKAECTBA. | JIOTMKU U TEOPUEH MHOKECTB. OJIHOKJIAaCCHUKaMH, JAIOUIETO
JI0Ka3aTesnbCTBO JJOTUYECKHUX TOXKIECTB BeIuncisaTe 3HaYeHUs JOTUYECKUX 00yJaromuMcst COIMaTbHO 3HAYMMBIHA
C MOMOIIIbIO TaOJIUI] UCTUHHOCTHU. Jlornueckue BBIPAXCHHH € JJOTMYECKMMHM ONEPALUsIMU | OIBIT COTPYIHUYECTBA U B3aUMHOMN
olepaly U onepaluy HaJl MHOKECTBaMU. 3aKOHbl | KOHbIOHKIIUH, TU3bIOHKIINY, HHBEPCHH, ITIOMOILIY;
ayreOpbl JIOTUKU. DKBUBAJIIEHTHBIE IPE0Opa30BaHUs | HMIUIMKALMYU, SKBUBAJICHLIUH.
JIOTHYECKUX BhIpakeHuil. Jlornyeckue ypaBHenus | [IpoBoauTh aHamu3 TaOiIMIl ICTUHHOCTH. | MPUMEHEHHUE HAa YPOKE HHTEPAKTHBHBIX
U CUCTEMBI YPaBHEHUIA. CrpouTth TabIUIBI HCTUHHOCTH ¢dopm paboThl ¢ 00yUarOIIUMUCS:
Jlornueckue QyHKIMHA. 3aBUCUMOCTh KOJIMYECTBA JIOTUYECKHUX BBIPAKECHUM. MHTEJUIEKTYAJIBHBIX UTP,
BO3MOJKHBIX JIOTHUECKUX (YHKUHUHI OT KoruecTBa | OCyLIeCTBIATh SKBUBAJICHTHbIE CTUMYJIMPYIOLIUX [T03HABATEIIbHYIO
aprymMeHTOB. 110JIHbIE CUCTEMBI JIOTHYECKHUX peoOpa3oBaHus JOrMUYECKUX MOTHBALIMIO 00YYaIOUIUXCS;
(bYyHKIMHA. BBIP)KEHUI ¢ UCTOJIb30BAHUEM 3aKOHOB | TPYIIOBOM pabOThI MK pabOTHI B
Kanonuueckue Gpopmbl TOrMUECKUX BBIPAKEHUH. anredpbl JJOTUKHU. napax, KOTopble y4aT 00y4aromuxcs
CoBepiieHHbIE TU3BIOHKTUBHBIE OcyniecTBISATh MOCTPOSHHE JIOTHYECKOTO | KOMaHJHOM paboTe U B3auMOJEHCTBUIO
1 KOHbIOHKTUBHbIE HOPMaJIbHBIE (DOPMBI, BBIPAXEHUS C JaHHOU Tabnuuei C IpyTuMU 00y4aroUUMUCS
QJITOPUTMBI UX TOCTPOEHUSI 110 TAOIHIIE UCTUHHOCTH U €T0 YIPOIICHHE.
HUCTUHHOCTH. Pemate mpocThle JIOrH4eCKre ypaBHEHUS
Jlornyeckue 2J€MEHTHI B COCTaBE KOMIIBIOTEPA. U CUCTEMBI YPAaBHEHHUH.
Tpurrep. Cymmarop. MHoOropa3psaAHblii cyMMaTop. | XapakTepu30BaTh JOTMUYECKHUE AIEMEHTHI
ITocTpoeHne cxeM U3 JTOTMYECKHUX IIIEMEHTOB 10 KoMIibroTepa. [10SCHATH yCTpOUCTBO
3aJJaHHOMY JIOTHYECKOMY BBIPaKEHHIO. 3aIUCh CyMMaTopa U Tpurrepa. 3anuchbiBaTh
JIOTUYECKOTO BBIPAXKEHUS 110 JIOTUYECKOU CXEME. JIOTUYECKOE BBIPAKEHUE NI IPOCTON
Mukpocxemuvl u mexnono2us ux npoussoo0cmaa. JIOTHUYECKON CXEMBI
IIpakTnyeckas padora
[TocTpoenue u aHamu3 TaOIUI] HCTHHHOCTH
B TaOJIMYHOM TIPOLIECCOpe

Komnerotepnas IIpencrasnenue LENbIX YUCE B TAMATH IlonmyyaTe BHyTpEHHEE IPEACTABICHUE IIPUMEHEHNE Ha YPOKE NHTEPAKTUBHBIX

apudmeruka (7

KoMIibtoTepa. OrpaHiYeHHOCTh AUAana3oHa Yuces

OEJIbIX U BECIICCTBCHHBIX YHCECII B ITaMsITHU

dhopm paboThl ¢ O0YJIAFOIITUMUCS




YacoB)

MpY OTPAHUYEHUHU KOJIMYECTBA Pa3psJIOB.
[Tepenonuenue pa3psaaHon ceTku. be3zHakoBbie

1 3HAKOBBIC JaHHBIC. 3HAKOBBIN OUT. /|BOMUYHBIN
JOTIOJTHUTEIBHBIN KO/ OTPULIATEIIbHBIX YHCET.
[ToGuToBBIC TOTHYECKHE Onepaluu. JIorndaeckui,
apupMeTUUECKU U UKINYECKUH CIBUTH.
[[IudpoBanue ¢ MOMOIIBIO TOOUTOBOK OTEPAIUN
«uckmoyaroniee NJII».

[IpencraBnenue BEMIECTBEHHBIX YHUCEI B TAMATH
KOMITbIOTEpa. 3Hayallasi 4aCTbH MOPSAIOK YUCIIA.
Jnana3oH 3HaueHUH BEIISCTBEHHBIX YHCE].
[IpoGneMbl XpaHeHUs BEIIECTBEHHBIX YHCEIL,
CBSI3aHHBIE C OTPAaHUYCHHUEM KOJIMUYECTBA Pa3psIOB.
BrinosiHeHne onepanuii ¢ BEIIECTBEHHBIMU
YUCJIaMH, HAKOTUICHHE OITMOOK TPU BBIYUCIICHUAX.
IIpakTnyeckas padora

N3yueHue nopazpsAHOro MaliiHHOTO
MIPEACTABICHUS 1EJIBIX U BEIIECTBEHHBIX YUCEI

KOMITIBIOTEPA; ONPEAEIIATH 110
BHYTPEHHEMY KOJly 3HaU€HHUE YncIa.
[TosicHATH MOPSAOK BBIIOJHEHUS
apu(METHUECKUX OTepanuii C LEeIbIMH
Y BEILIECTBEHHBIMU YU CIIAMHU

B IIpOLIECCOpE.

[TpuMeHsTh MOOUTOBBIC JTOTHUYECKHE
OIIEPALIMH.

[TosiICHATH IPUYMHBI HAKOTUICHHS
OIMOOK NPU BBIYUCICHUAX

C BELIECTBEHHBIMU YUCIIAMHU

HWHTEJUICKTYJIbHBIX UTP,
CTUMYJUPYIONIUX MTO3HABATEIILHYIO
MOTHUBAIIUIO O0YYarOIINXCS,
JIUCKYCCHUI, KOTOPBIE JAI0T
00y4aronMcs BO3MOKHOCTh
IIPUOOPECTH OIBIT BEICHUS
KOHCTPYKTHBHOT'O JTMAJIOra; TPyIIOBOM
paboThI WK paboTHI B Mapax, KOTOPHIE
y4at 00ydaroIuxcs KOMaHIHON
paboTe U B3aMMOACHCTBUIO C IPYTUMHU
o0y4JarmuMucs

Pa3znen 3. Anropurmsl

U nporpamMmupoBaHnue (44 yaca)

Brenenne
B [IPOrpaMMHUpPOBa
Hue (16 yacoB)

Onpenenenre BO3MOXKHBIX PE3YJIbTaTOB paOOTHI
MPOCTEUIINX aITOPUTMOB YIIPaBIEHUS
HCIIOJIHUTCIIAMU U BBIYUCIIUTCIIBHBIX AJITOPUTMOB.
OmnpeneneHne UCXOHBIX TAHHBIX, IPU KOTOPBIX
QJIITOPUTM MOXET JIaTh TPeOYEMBbIil pe3ynbTar.
Dtanbl peleHus 3a1a4 Ha KOMIIbIOTEpE.
HNHcTpymeHTanbHBIE CPEACTBA: TPAHCISITOP,
OTIAYUK, TPODUIHPOBIIHK.

Cpena nporpammupoBanus. Komnunsmus

Y MHTEpIpeTanus nporpamMmm. BupryanbHbie
MAaIInHEIL.

WuTerpupoBanHas cpena pa3padoTku. MeToasl
OoTJIaiKu nporpamm. Mcnonb3oBanue
TpaccUpOBOYHBIX TaOnwIl. OTiaI09HbII BBIBOJ.
[TomaroBoe BbINOJIHEHHE TPOrpamMMBbl. ToUKH

BoIsicHATE pe3yabTaT paboTsl alropuT™Ma
JUTSL ACTIOJIHUTEIS! TIPH 33aHHBIX
MCXOJHBIX JTAHHBIX, ONPENEISTh
BO3MO>KHBIE HCXOJIHbIE JaHHBIE AJIS
U3BECTHOIO PE3yJIbTaTa.

ITpuBOIMTE IPUMEPBHI AITOPUTMOB,
CoJepKAIUX IOCIEJ0BATENIbHEIE,
BETBALMECS U LIMKJINYECKUE CTPYKTYPHI.
AHaIM3UpOBATh HUKINYECKHE aITOPUTMBbI
JUTSL ACTIOJTHUTEISL.

BoiaensTe aTansl penieHus 3a1a4u Ha
koMmnbroTepe. [1osCHATH cymHOCTh
BbIJIEJICHHBIX 3TaIlOB.

OTnakuBaTh IPOrpaMMBbl ¢ IOMOIIBIO
TPacCUPOBOYHBIX TAOJIHII

PUMEHEHHE Ha YPOKE HHTEPAKTUBHBIX
¢dbopM paboOTHI C 00YHIAOIIIMMHUCS:
WHTEIJUICKTYyalIbHBIX UTP,
CTUMYJIMPYIOLINX MO3HABATENbHYIO
MOTHBAIIMIO 00YYaIOUINXCS;
JUCKYCCHH, KOTOpbIE Jat0T
00y4aronmMcs BO3MOKHOCTh
proOpecTH ONBIT BEIEHUS
KOHCTPYKTHBHOTO JTHAJIOTa; TPYIIIOBOH
paboThl UK paboThI B apax, KOTOPbIE
y4aTt o0y4Jaromuxcsi KOMaHIHOM
paboTe U B3aUMOACHCTBUIO C JPYTUMHU
00yJaromuMHucs;




ocraHoBa. [IpocMoOTp 3HauUeHMI IEPEMEHHBIX.
S3p1k iporpammupoBanus (Python, Java, C++, C#).
Tunel nepeMeHHbIX: LEIOYNCIIEHHBIE,
BELIECTBEHHbIE, CUMBOJIbHBIE, JIOTHUECKHE.
Betrsnenus. Crnoxubie ycnoBus. L{ukibt

¢ ycioBueM. LIuKibl 10 nepeMeHHOM.
B3anmo3amMeHs1eMOCTh Pa3IM4HbIX BUI0B LIUKJIOB.
WNuBapuant nukia. CocraBieHUe UKIIA

C UCIIOJIb30BaHUEM 3apaHee ONpeeIEHHOro
MHBapHaHTa LUKJIA.

JlokyMeHTupoBaHue IporpamMm. Vcnosnb3oBanue
KoMMeHTapueB. [lonroroBka onvcanus nporpaMMbl
Y MHCTPYKLUH JUISI [TOJIb30BATE.

Anroput™bl 00pabOTKH HATypabHBIX YUCE,
3alMCaHHbIX B MO3ULMOHHBIX CUCTEMAX CUMCIICHUS:
pa3dueHune 3amucy Ynciia Ha OTeNIbHBIC TU(PHI;
HaXO0KJICHUE CYMMBbI U NIpOU3BeIeHHs Ludp;
HaX0X/EHHE MaKCUMaIbHOW (MUHUMAJIbHOM)
nudps.

HaxoxneHne Bcex MpoCThIX YMCEN B 3aJaHHOM
nuamnasoHe. [Ipeacrasienue yncna B Bujae Habopa
MPOCTHIX COMHOXHUTENEH. AITOPUTM OBICTPOTO
BO3BEJICHUS B CTEIICHbD.

O0paboTka JaHHBIX, XpAHALUXCS B (paiinax.
TexcroBble u [BOMUHBIE (aiinbl. DaitnoBsle
nepeMeHHbIe ((ailioBble yKa3aTenn).

Urenue u3 ¢aiina. 3anuce B (aii.
IIpakTnyeckne padoTol

1. Beinenenue u o6padboTka mudp 1mesoro yucia
B PA3JIMYHBIX CHCTEMaX CUMCIICHUS

C MCTIOJIb30BaHUEM ONepaluii [eI0UHUCICHHON
apu(METHKH.

2. Pemenwne 3a1a4 MeTo10M mepedopa.

3. O0paboTka JaHHBIX, XpaHAIMIUXCS B (haitinax

Y C UCTIOJIh30BAHNEM BO3MOXKHOCTEH
OTJIQJYMKA CPEJIbl POTPAMMHUPOBAHUSI.
CocTaBisTh JOKYMEHTAIIMIO HA
porpaMmmy.

Pa3pabaThiBaTh U peaar30BHIBATh HA
SA3BIKC ITPOrpaMMHUPOBAHNA AJITOPUTMBI
00pabOTKH TEIBIX YUCEI, B TOM YHCJIIC
nepeOOpHBIC aANTOPUTMBI.
PazpabaTbiBaTh MpOrpaMmbI J1Is
00pabOTKM JaHHBIX, XPAHSAIIUXCS

B TEKCTOBBIX (paiinax

o0y KIeHUE 00yJarOIITUXCS
coOr0aTh HAa yPOKE OOIICTIPUHSATHIC
HOPMBI TTOBEICHHUSI, ITpaBUIIa OOLICHUS
€O cTapuuMu (egaroruuecKuMu
pabOTHHUKAMU)

U CBEpPCTHUKAMHU (00ydaromuMmucs),
MPUHIIMIIBI Y4eOHOM TUCIUIUIMHBI U
CaMOOpraHU3allNY;

MPUMEHEHHE HA YPOKE HHTEPAKTUBHBIX
¢dbopM paboTHI C 00YHAOIIIMMHUCS:
WHTEJUICKTYaIbHBIX UTP,
CTUMYJUPYIOLIUX TO3HABATEIbHYIO
MOTHBALIMIO 00YYaIOUIUXCS;
IpyNNoBOM pabOTHI UK pabOTHI B
napax, KOTOpbIe y4aT 00y4aronnxcs
KOMaHAHOW paboTe U B3aUMO/ICHCTBUIO
C ApyruMu o0y4arouuMucs;

opranu3zaius medcTa
MOTHUBHUPOBAHHBIX U SPYAUPOBAHHBIX
o0y4Jarmuxcs

Haa X HECYCICBAOINMHA
OJIHOKJIACCHUKAaMH, JJAIOIIEeTO
00yJarommMcs COIMaIbHO 3HAYUMBII
OTIBIT COTPYJHUYECTBA U B3aUMHOM
IIOMOIIIHU




BcnomoratenbHbI
€ aIropuTM™slI (8
YacoB)

Pa30uenue 3agaun Ha noazagauu. [logmporpammel
(mpouenyps! u pynkun). Pexypcusi. PexypcruBHbie
00bekTHI ((hpakTaisl). PekypcuBHBIC TpOLIE Ty PHI
u ¢pyHkuuu. Mcnonp3oBaHue cTeka
JUIIOPTraHU3alliy PEKYPCUBHBIX BBI30BOB.
Hcnonb30BaHue CTaHIAPTHON OUOIMOTEKH S3bIKa
nporpamMmmupoBanus. [loaxiouenne 6u0IHOTEK
MOJIPOTPaMM CTOPOHHHUX MPOU3BOIUTEIICH.
Moy nbHbBIN NPUHIUT IOCTPOEHUS MPOTpamMM.
IIpakTnyeckune padoThl

1. Ucnonp30BaHue NOAIPOrpaMM CTaHIAPTHOMN
OMOIMOTEKH SI3bIKA TPOTPAMMHUPOBAHHS.

2. Pa3paboTtka nmoamporpamm.

3. PekypcuBHBIC TIOIITPOTPAMMBI.

4. MonynbHBIN NPUHIUI OCTPOSHUS IPOrpaMm

Pa3z6uBarh 3a1auy Ha MOA3a1a4H.
OdopMIIATE JIOTHYECKHU IIETOCTHBIC HITH
HOBTOpsAOLIMECS (PPATMEHTBI
IIPOrpaMMBbI B BUJIE€ TIOJIIIPOIPAMM.
[TosicHATH CyIIHOCTB
pexypcuBHoroanroputma. Haxonute
PEKYPCHUBHBIE OOBEKThI B OKPYIKaIOIIEM
mupe. Onpenenars pe3yibraT padoTbl
IIPOCTOTO PEKYPCHUBHOIO AJIFOPUTMA.
Hcnonb30Bath CTaHAapTHBIE OMOIHMOTEKH
MOANIPOTPAMM SI3BIKA
IPOTPaMMHUPOBAHUS, OMOIHOTEKH
CTOPOHHMX MPOU3BOAUTEICH.
IIpuMeHATh MOYJIBHBIN IPUHIUI IIPH
pa3paboTke mporpamm

opranu3zaius medcTa
MOTHBHUPOBAHHBIX U 3PYIUPOBAHHBIX
o0yyJaronmxcs

HaJl UX HEYCIICBAOIIUMHU
OJTHOKJIACCHUKAMH, JIAIOIIETO
00yYarOIIUMCS COLIMATBLHO 3HAYNMBIIA
OIIBIT COTPYHUYECTBA M B3aMHOI
MIOMOIIIH;

MPUMEHEHHE HA YPOKE HHTEPAKTUBHBIX
dbopM paboThI C 00YHAOIIIMMHUCS:
WHTEJUICKTYaJIbHBIX UTP,
CTUMYJUPYIOLIUX MTO3HABATEIIbHYIO
MOTHBALIMIO 00YYaOUIUXCS;
IpyNIoBOM pabOTHI UK pabOTHI B
napax, KOTOpbIe y4aT 00y4aronixcs
KOMaHJAHON paboTe U B3aUMO/ICHCTBUIO
C IpYTHUMHU 00yYarOIIUMHUCS

UucneHnHsle UYucnennsle MeToipl. TouHOE M IPUOIMKEHHOE [TosicHATh TPUHIUIIBI PAOOTHI opranusanus megdcraa
METO/IBI pelieHns 3a1a4ui. YucaeHHbIE METOABI PELICHUS YHUCJIEHHBIX METOJOB, PA3HUILY MEXIY MOTHBHUPOBAHHBIX U dPYJUPOBAHHBIX
(5 gacoB) ypaBHEHUI: METO] TIepedopa, METO MOJOBUHHOTO | TOYHBIM M MPUOTMKEHHBIM PEIICHUSIMU 0o0yyJaronmxcs
nenenus. [TpubnmxEéHHOE BRIYUCIEHHE JJTUH BBIUMCIIUTEIBHBIX 3a7ad. HaJ UX HEYCIEBAIOLIUMU
KpuBbIX. Beruncienue miomaaen puryp Pa3pabarbiBaTh U OTIaKKUBATh OJHOKJIACCHUKAMHU, JAIOLIEro
C TOMOIIIBIO YUCIEHHBIX METO/I0B (METO] IIPOrPaMMBI, PEATU3YIOLUE YNCIICHHbBIE 00yyaromuMcs COIMaNbHO 3HAYMMBbIH
MPsIMOYTOJIbHUKOB, MeTo1 Tparneuui). [Touck METO/Ibl PEIICHUs] ypaBHEHUH, OTIBIT COTPYJHUYECTBA U B3aMHOM
MakcuMyMa (MUHUMYMa) QYHKIIMH OJTHOM npUOINKEHHOE BBIUMCIIEHUE JUTUH IIOMOIIY;
MIEPEMEHHON METO0M MOJIOBUHHOTO JIEJIEHUS. KPUBBIX U IUIOIIAAeH GUryp, mouck
IIpakTnyeckne padoTsl MakcuMyMa (MUHUMYyMa) QyHKIHH
1. UncneHHoe penieHre ypaBHEHHN. OJIHOY ITEpEMEHHOMN
2. [TpubnmxkEHHOE BBIUMCIICHUE JUTUH KPUBBIX
U TIomasei puryp.
3. Ilouck makcumyma (MUHMUMYyMa) GYHKIIUU
ANTOpPUTMBI O06paboTka CUMBOJIbHBIX JaHHBIX. BcTpoeHHbIE Pa3pabartbiBaTh U OTIaKHUBATH opranusanus megdcraa
00paboTku (GYHKIMU S3bIKa IPOrPAMMHUPOBAHUS TS IIPOrPaMMBl, PEATTU3YIOLIUE TUIIOBBIE MOTHBHUPOBAaHHBIX U 3pYIUPOBAaHHBIX




CUMBOJIbHBIX 00pabOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI aIrOpUTMBI 00paOOTKHU CUMBOJIBHBIX 0o0y4aromuxcs
TAHHBIX 00pabOTKH CUMBOJILHBIX CTPOK: TOJICYET CTPOK Ha BHIOPAHHOM SI3BIKE HaJ UX HEYCIEBAIOITUMHI
(5 gacoB) KOJIMYECTBA MOSBICHUN CUMBOJIA B CTPOKE; IPOrPaMMHUPOBAHUS OJIHOKJIACCHUKAaMH, JJAIOIIEero
pa3bueHue CTpOKU Ha CJI0BA 110 MPOOEITbHBIM 00yYaOIIUMCS COLIMATBLHO 3HAYUMBIIA
CHUMBOJIaM; TIOUCK MOACTPOKU BHYTPH TaHHOM OTIBIT COTPYHUYECTBA U B3aUMHOI
CTPOKH; 3aME€Ha HaWJICHHOW MOJICTPOKHU Ha APYTYIO IIOMOIIA
cTpoky. ['eHepanus Bcex 0B B HEKOTOPOM
anaBuTe, yIOBICTBOPSIONINX 3aIlaHHBIM
orpannuyeHusiM. [IpeoOpazoBanue yucna
B CUMBOJIBHYIO CTPOKY M 00OpaTHO.
IIpakTHyeckue padboTbl
1. [TocumBoOIBHAST 0OpPaOOTKA CTPOK.
2. O6paboTKa CTPOK C UCIIOIb30BAHUEM (DYHKIIUN
CTaHJIAPTHOW OMOIMOTEKH S3bIKA
MIPOrpPaMMHUPOBAHHUS.
3. I'eneparus Bcex CJI0B, YOBIETBOPSIIOIINX
3aJJaHHOMY YCJIOBHIO
AJTOpPUTMBI MaccuBsbI U IOCTIEI0BATEILHOCTH YHCEL. [TpuBOIUTH MpUMEPHI OJTHOMEPHBIX opranusanus megdcraa
00paboTKH Brruncnenue 0000MIEHHBIX XapaKTePUCTHK U JIBYMEPHBIX MacCHUBOB. MOTHBHUPOBAHHBIX M dPYIUPOBAHHBIX
MacCHBOB AJIEMEHTOB MAacCHBa WU YHCIOBOMN [TpuBoIUTHEIIPUMEDHI 3314 U3 o0y4Jarmuxcs
(10 gacos) MOCTIeIOBATEIBHOCTH (CYMMBI, IPOU3BEICHHS, MTOBCETHEBHOM JKU3HHM, MTPEITOJIATAOININX | HAJl UX HEYCIICBAIOIIHMHU

cpeaHero apu(pMeTHYeCKoro, MUHUMaIbHOTO
1 MaKCHMAaJIbHOIO JIEMEHTOB; KOJIMYECTBA
9JIEMEHTOB, YAOBIETBOPSIOIINX 3aJaHHOMY
ycioBHIO). JINHEHHBIN MOUCK 3aIaHHOTO 3HAYCHUS
B MacCHBE.

CoptupoBka ofHOMepHOro MaccuBa. IIpocTsie
METOBI COPTUPOBKHU (METOJI My3bIpPbKa, METO/T
BbIOOpA, COPTUPOBKA BcTaBKkamMu). COpTHpPOBKa
CIIMSIHUEM. bbIcTpasi COpTMpOBKa MaccuBa
(anroput™m QuickSort). /IBonuHbI mOMCK

B OTCOPTHPOBAaHHOM MacCHBE.

JIByMepHbIE MacCUBBI (MaTPHUILIbI). AJITOPUTMBI
00pabOTKH ABYMEPHBIX MAaCCHBOB: 3aIlOJTHEHHUE
JIBYMEPHOT'O YHCJIOBOTO MaccHBa I10 3aJJaHHbIM

HCII0JIb30BaHUE MACCHUBOB.
Pa3zpabatbiBaTh 1 OTJIaKUBATH
MIPOrpaMMBbl, peaN3yIOLI1Ee TUIIOBbIE
AJITOPUTMBI 00PaOOTKU OTHOMEPHBIX

U IByMEPHBIX MacCHBOB, Ha BHIOPaHHOM
SI3BIKE TTPOTPaAaMMHUPOBAHUSI.
Paspabamuvieame npoepammul ons
peuienuss npocmulx 3a0ay aHanu3a
OaHHbIX

OJIHOKJIACCHUKAaMH, JJAIOIIEeTO
00yJarommMes COIMaIbHO 3HAYUMBII
OTIBIT COTPYJHUYECTBA U B3aUMHOM
TOMOIIIH;

MIPUMEHECHHE HA YPOKE HHTEPAKTUBHBIX
¢dbopM pabOTHI C 00YJAFOIIIMMHUCS:
JIUCKYCCU, KOTOPBIE JAI0T
00yYaromuMcsi BO3SMO>KHOCTb
MPUOOPECTH OMBIT BEJIEHUS
KOHCTPYKTHBHOTO JIMAJIora; rPyInoBOM
paboTh! WK paboThI B Mapax, KOTOPbIE
y4aT 00y4Jaromuxcsi KOMaHTHOM




MpaBUJIaM; MTOKCK JIEMEHTA B IBYMEPHOM MacCHUBE;
BBIYHCIICHHE MaKCUMyMa (MHHIMYMa) U CyMMBbI
3JIEMEHTOB JIBYMEPHOI'O MacCHBa; IIepecTaHOBKa
CTPOK U CTOJIOLI0B ABYMEPHOI'O MacCHUBa.
Paspabomxa npoepamm ons pewenuss npocmoix
3a0a4 aHanuza OanHsix (04UCKA OAHHDIX,
K1accu@uxayus, aHaiu3 OmrIOHeHUll).
IIpakTnyeckune padoThl

1. 3anosHeHne MaccuBa.

2. Beruuciienue 0000IIEHHBIX XapaKTEPUCTUK
MaccHuBa (YUCIOBOI MOCIEI0BATEILHOCTH).

3. [lorck MUHMMAaJILHOTO (MaKCUMAJIbHOTO)
AJIEMEHTa B YHCJIOBOM MAaCCHBE.

4. JIuHeWHbIN TOUCK 3aIaHHOTO 3HAYCHUS

B MacCHBe.

5. IIpocTsie METOABI COPTUPOBKU MACCUBA.

6. beicTpast copTUpOBKa MaccuBa.

7. JIBOUYHBIH TTOUCK.

8. ObpaboTKa MaTpHIL.

9. Ananuz dannvix

paboTe U B3aMMOJICHCTBUIO C IPYTUMH
00y4JarImuMUCs

Paznen 4. Unpopmanmonnbie TexHosorum (14 yacon)

O6paboTka
TEKCTOBBIX
JOKYMEHTOB
(6 gacoB)

TekcroBbiil mponeccop. Penaktuposanue

u ¢popmarupoBanue. [Iposepka opdorpadun

u rpammaTiku. CpesicTBa IOUCKa U aBTO3aMEHBI

B TEKCTOBOM ITpoLieccope. Mcnonp3oBaHue CTUIIEH.
CTpyKTypHpOBaHHBIE TEKCTOBBIE JJOKYMEHTHI.
CHocku, ornasnenue. KomiektuBHas pabota

¢ oKyMeHTaMu. THCTpyMEHTBI peLieH3UpOBaHUS

B TEKCTOBBIX Iporieccopax. OOauHble CEPBUCHL.
Jenosas nmepernucka. Pedepar. [Ipasmma
LUTUPOBAHUS KICTOUHUKOB U OPOPMIICHHS
o6ubmmorpaduueckux ccbuiok. OdopmieHne crucka
mureparypbl. Cmanoapmul 6ubauocpaguieckux
onucanutl. 3HAKOMCTBO C KOMIIBIOTEPHON BEPCTKOM

Pa3pabarbiBaTh CTPYKTYpy TOKYMEHTA.
Hcrnons30Bath cpeacTBa aBTOMaTU3ALUI
IIPU CO3JaHUM JOKyMeHTa. [[pumensTs
IIpaBWJIa UTUPOBAHUS HCTOYHUKOB

u opopmiteHus: GubarorpaduuecKux
CCBLIOK.

[IpuHUMaTh y4acTve B KOJUIEKTUBHON
paboTe HaJl JOKYMEHTOM.

BrimonasaTes HabOp ¥ IPOCTYIO BEPCTKY
MaTEeMaTU4YECKUX TEKCTOB

o0y XIeHNEe 00yJarOIITXCS
coOiroaaTh Ha ypoKe OOIICTIPUHSTHIC
HOPMBI TTOBE/ICHMSI, TTPABUIIA OOIIICHUS
CO CTapuIMMU (TeJarornuecKuMu
paboTHUKaMH)

U CBEpCTHUKAMHU (00ydJarommuMucs),
MIPUHIIAITEI YIEeOHOH TUCITUTUTHHBI 1
CaMOOpraHU3allNY;

WHUITUUPOBAHUE U ITOJICPIKKA
HCCJIEIOBATENLCKOM IeATeIbHOCTH
00yJaromuxcst B paMKax pean3ainuu
MU UHAUBHUIyaIbHBIX U TPYIIIIOBBIX
MCCIIEIOBATEILCKUX MTPOEKTOB, UTO




TekcTa. TexHuuyeckue cpeacTBa BBOJa TEKCTA.
Crennanu3upoBaHHbIE CPEACTBA PEIAKTUPOBAHUS
MaTEeMaTHYECKUX TEKCTOB.

IIpakTHyeckne padboThI

1. BépcTka JOKYMEHTOB ¢ MaTeMaTHUYECKUMHU
dbopmymamu.

2. MHOTrOCTpaHUYHBIE TOKYMEHTHI.

3. KomexktuBHas paboTa ¢ JOKyMEHTaMHU

JacT 00yJaroInuMCsi BO3MOXKHOCTb
MPUOOPECTH HABBIK CAMOCTOSATEIHLHOTO
pEIICHHS TEOPETUICCKOMN MPOOIIEMBI,
HABBIK TCHEPUPOBAHUS ¥ 0(OPMIICHHS
COOCTBEHHBIX HJICH, HABBIK
YBOXHUTEIHLHOTO OTHOMICHUS K TYKUM
uaesM, opopMIICHHBIM B paboTax
JIPYTHX UCCIIeIOBAaTENeH, HABBIK
yOJIMYHOTO BBICTYIUICHUS TIEpe]T
ayTUTOpPUEH, apryMEHTHPOBAHUS U
OTCTaMBaHUS CBOCH TOUKH 3PCHHUSI

AHanu3 JaHHBIX
(8 gacoB)

Amnanu3 naHHbeIx. OCHOBHBIE 33/]auy aHAIM3a
JTaHHBIX: IPOTHO3UPOBaHUE, Kiaccuukanus,
KJIacTepu3alys, aHaJIu3 OTKIOHEHUH.
[TocnemoBaTenbHOCTD PELICHHS 3329 aHATIH3a
JAHHBIX: COOp MEPBUYHBIX TaHHBIX, OUUCTKA

Y OLICHKA KauyecTBa JAHHBIX, BBIOOD W/WIH
IIOCTPOEHHE MOJIEJIHU, IPe0Opa3oBaHKE JAHHBIX,
BU3YQJIN3aIUsl TaHHBIX, HHTEPIPETALINS
Pe3yIbTATOB.

[IporpamMMHBIEe CpeCTBa U HHTEPHET-CEPBUCHI JITIS
00pabOTKH U MpeJICTaBIeHHs JaHHbIX. bosbiue
JTaHHBIE.

MarmuHHoe o0y4eHue. MumennekmyanbHulii AHATU3
OQHHUIX.

AHanu3 JaHHBIX C TOMOIIBIO AIEKTPOHHBIX TAOIUII.
Brraucienue cyMMBl, CpeTHeTo apu(pMeTHIecKoro,
HanOoJbIIero (HAMMEHBIIET0) 3HAYCHUS
nuanaszoHa. Beraucnenne ko3 duirenrta
KOppeIsIUM IBYX psAoB AaHHBIX. [locTpoenue
CTOJIOYATHIX, TMHEWYIATHIX M KPYTOBBIX JHATPAMM.
[Toctpoenue rpadukos pynkuuii. [londop muuum
TpeH/a, pelIeHNne 3aa4 IMPOTHO3UPOBAHUSI.
YucreHHoe pelleHre ypaBHeHU I

[TpuBOIMTE MpUMEpHI 3a7a4 aHAJIN3A
JNaHHbIX. [IosCHATH Ha MpuMepax
II0CJIEZI0BATEIBHOCTD PELIEHUS 3a7a4
aHaJIu3a JaHHBIX.

Pemarts npoctele 3a1aun aHanu3a
JTAHHBIX C ITOMOILBIO MIEKTPOHHBIX
tabmui. Vcnonb30BaTh COPTUPOBKY
u ¢GuibTpel. Micnonb3oBaThk cpeacTBa
JIeNT0BOM rpadUKH Ui HArJIsTHOTO
IIPE/ICTABJICHNS TAHHBIX.

Pemate nmpoctbie pacu€THbBIE

Y ONTUMHU3ALMOHHBIE 33JJa4H C IIOMOIIBIO
AJIEKTPOHHBIX TaOJIHIL

NPUMEHEHHUE Ha YPOKE MHTEPAKTUBHBIX
¢dhopm paboThl ¢ OOYHAIOIITUMUCS
JIMCKYCCHH, KOTOPBIC TAI0T
00yJaronmMcs BO3MOKHOCTh
IpUOOPECTH OMBIT BEICHUS
KOHCTPYKTHBHOTO JHAJIOTa; TPYIIIOBOM
paboThI WK paboThI B Mapax, KOTOPbIE
y4at o0y4Jaromuxcsi KOMaHIHOM
paboTe U B3aUMOACHCTBUIO C IPYTUMHU
00yJaroIMHucs;

MIPUBJICYCHUE BHUMAHUS
00yyaromuxcs K HeHHOCTHOMY
acIeKTy M3y4aeMbIX Ha ypoKax
SBIIEHUH, OpraHu3alus ux paboTsl ¢
MOJYy4aeMOi Ha yPOKE COLMAIIBHO
3HaYMMOI HH(popMaren —
MHULUUPOBaHUE ee 00CyKIeHus,
BBICKa3bIBaHUS 00YYaIOLIMMHUCS CBOETO
MHEHHUS TI0 €€ TIOBOJTY, BEIPaOOTKH
CBOETO K HEHl OTHOILICHHUS;




C MOMOILBIONO00pa napamerpa. ONTUMHU3aLUs Kak
MOMCK HAWJTYYIIIETO PEIICHUS B 3a/IaHHBIX
ycnoBusix. LeneBas pyHKIus, OrpaHUYCHHUS.
JlokanbHbIe U r100aTbHBI MUHUMYMBI 1I€TIEBOM
¢bynkiuu. Pemenue 3a1au onTuMu3anuu

C TIOMOIIBIO JICKTPOHHBIX TAOJIHII.
IIpakTuyeckue padoThl

1. AHaiM3 TaHHBIX C TOMOUIBIO AJIEKTPOHHBIX
Ta0JIuII.

2. HarnsimHoe npeacTaBieHue pe3ysibTaToB
CTaTHUCTUYECKON 00pabOTKH TaHHBIX B BUE
JMarpaMM CpeJICTBaMU peaKkTopa
ANEKTPOHHBIXTAOIHII.

3. [TogGop nuHUM TpeHaa, MPOrHO3UPOBAHKE.

4. YucneHHOE pellieHue YpaBHEHHH ¢ TOMOIIBIO
noadopa napamerpa.

5. Penienue 3a1a4 ONTUMH3AIMH C IOMOIIBIO
AJIEKTPOHHBIX TAOJIHUIL

opranu3zaius medcTa
MOTHBHUPOBAHHBIX U 3PYIUPOBAHHBIX
o0yyJaronmxcs

HaJl UX HEYCIICBAOIIUMHU
OJTHOKJIACCHUKAMH, JIAIOIIECTO
00yYarOIIUMCS COIMATBLHO 3HAYNMBIIA
OIIBIT COTPYJHHYECTBA U B3AaUMHOMN
MIOMOIIN

Pe3zepes yuebnoeo epemenu (14 uacos)

11 kiaacce

4 gyaca B Heemto, Bcero 136 vacos, 20 4acoB - pe3epBHOE BpEMs.

Tema, OcHoBHbBIE BU/bI 1eITeJIbHOCTH JocTukeHne THYHOCTHBIX

paszaen IIpeameTHoe coaepkanue o0yyaromuxcst pe3yabTaToB B paMKax

Kypca, peanu3anuu MOy

KOJIHY€CTBO «IIk0IbHBIH YPOK» padouei
yacoB NnporpaMMbl BOCITUTAHUSA
Pasnea 1. Teopernueckue ocHoBbI HH(popMaTukH (18 yacos)

Wndopmanus TeopeTnueckne NoaX0 bl K OLEHKE KOJIMYECTBA XapakTepHu30BaTh pa3IyuHbIe IIPUMEHEHHE HA YPOKE NHTEPAKTUBHBIX
U MHpopMaIMoH | nHopmanuu. 3aKOH aJIUTUBHOCTH TEOPETUYECKHUE ITOAXOObI K OLIEHKE ¢dbopM paboTHI C 00YHArOIIMMHUCS:




HBIC ITPOLECCHL

uHnpopmanuu. Popmyna Xapriau. Madopmarus

KOJIN4YCCTBa PIH(bOpMaI_[I/II/I.

HHTCJUICKTYaJIbHBIX UI'D,

(10 gacoB) 1 BepoATHOCTh. Popmyiia [llenHoHa. CTUMYJIUPYIOIIMX IT03HABATENBHYIO
ANropuTMBI CkaThs 1aHHbIX. Anroput™ RLE. OnuceBaTh U3y4aeMble aJITOPUTMBbI MOTHBAIIHIO O0YYaIOUIUXCS;
Anroput™m Xaddmana. Anroputm LZW. CXKaTus JAHHBIX, CPABHUBATH JUJIaKTUYECKOro Tearpa, Iie
AJITOPUTMBI CKATHSI TAHHBIX C IOTEPSIMHU. pe3yJIbTaThl UX PaOOTHI. MIOJIyYEHHBIE Ha YPOKE 3HAHUS
YMeHblIeHHE TITyOUHBI KOJUPOBAHUS [[BETA. Pemars 3a1aun Ha onpeneseHne OOBITPBIBAIOTCS B TEATPATBHBIX
OcHoBHbIe uaeu anroputMmoB cxatusa JPEG, MP3. | BpeMeHnu nepegadyu JaHHBIX MO KaHATY MOCTAHOBKAX; IUCKYCCUM, KOTOPBIE JAIOT
CxopocTb nepeiauu JaHHbIX. 3aBUCUMOCTD CBSI3U C U3BECTHBIMU XapaKTEPUCTUKAMU. | OO0YYaIOIMMCS BO3MOKHOCTh
BpPEMEHH Iepeiayd OT HHPOPMAITMOHHOTO 00BbEMA MPUOOPECTH OIBIT BEJICHUS
JAHHBIX U XapaKTEPUCTUK KaHaJa CBS3HU. [TosicHATH PUHLIUIIEI OOHAPYKEHUS KOHCTPYKTHUBHOTI'O 1MAaJIOra;
[TprunHBI BOSHUKHOBEHHUS OIIKUOOK MpH Nepesadye | U UCIIPABJICHUS OIIMOOK MpH mepeaayue
JTAHHBIX. JTAHHBIX C [TOMOIIBIO OpraHu3alnus rpynioBoil padoTel WK
Kompl, mo3Bostoniue oOHapyKUBaTh MIOMEXOYCTOMYUBBIX KOJOB. paboThI B apax, KOTOPHIE y4ar
Y UCTIPABIISITh OIMTMOKH, BOSHUKAIOIIHNE TTPH [TosicHATH 3HaUE€HUE TTOHATUIN 00yJaromuxcst KOMaHIHOW paboTe u
nepeaaue qJaHHbIX. Paccrosinue «CUCTEMAY, IOJICUCTEMAay, KCUCTEMHBIM | B3aUMOJEHCTBUIO C JPYTUMU
Xsmmunra. KogupoBanue ¢ moBropeHreM OUTOB. | 3(h(}eKT», «ynpaBIeHHUE); 3SHAUYCHHUE 00y4armuMucs;
Koapr Xammunra. 00paTHOM CBSI3M IS TOCTHKEHUS LIETTU
Cucrembl. KOMITIOHEHTBI CUCTEMBI U UX yIpaBJIE€HUs opraHuzaius medcTsa MOTUBUPOBAHHBIX]
B3anmojeiicteue. CucteMHbIi 3 QexT. U 3PYAUPOBAHHBIX 00YYAIOIIUXCS
VYnpasnenne Kkak UHQOPMALIMOHHBIN MTPOLIECC. HaJ UX HEYCHEeBAIOUIUMHU
OO6paTHas CBS3b. OJIHOKJIAaCCHUKaMH, JAOLIETOo
IIpakTyeckue padoTnl 00y4aroImuMCcs COLIMAIbHO 3HAUUMBIH
1. Cxxatue nanHbIX ¢ nmoMouibio anroputma RLE. OMBIT COTPYJHUYECTBA U B3AUMHOM
2. CxaThe TaHHBIX C TOMOIIIBIO aJTOPUTMA MMOMOIIHA
Xaddmana.
3. CxxaTHe TaHHBIX C MOTEPAMHU (AJITOPUTMBI
JPEG, MP3).
4. IlomexoycToilunBbI€ KOJIbI

MopnenupoBanu | IIpeacraBnenue apudMeTnyecKux BhIPAKEHUN OnpenensiTh MOHATUS «KMOJEIBY, MHUIUUPOBAHUE U MOJIEPKKA

e (8 yacoB) B BUjIe JepeBa. JIUCKpETHbIE UTPHI IBYX UTPOKOB | «MojeiarpoBanuey. KimaccupuimpoBars | Mcciaen0BaTeIbCKON A€ATEIbHOCTH

¢ noiHoi uHpopmanueit. [loctpoeHue nepesa
nepebopa BapuaHTOB; ONUCAHUE CTPATETUU UTPbI
B Tabnu4HOM opMe. Brurpelminbie

Y TIPOUTPBILIHBIE TO3ULMH. BBIUTpHINIHEIE

MOJCIIN 110 3aJTaHHOMY OCHOBAHHIO.
OHpeIIeHHTL eJib MOJACIIMPOBAHUA

B KOHKPECTHOM CJIy4dac.

HpI/IMeHHTL AJITOPUTMBI HAXOXKICHU A

00y4aromuxcsl B paMKax peain3anuu
WMU UHIUBHUTyaIbHBIX U TPYIIIIOBBIX
HCCJIEIOBATENbCKUX MPOEKTOB, YTO AacT
00y4arImuMCcsi BO3MOKHOCTh




CTpaTeruu.

CpencTBa HCKYCCTBEHHOTO UHTEIUIEKTa. CepBUCHI
MAaIIMHHOI'O IIEPEBOJA U PACIIO3HABAHUS YCTHOU
peun. KorautuHbie cepBuchl. UnenTudukanms

H IIOUCK H306pa)I(CHPII>'I, paciio3zHaBaHuE JIUII.

CamooOyuaromuecs: cucteMbl. FIcKyCcCTBEHHBIM

HHTEJUICKT B KOMIIBIOTCPHBIX HUI'PpaXx.
Hcmonp30BaHne METOIOB HCKYCCTBCHHOI'O
HHTCIIJICKTA B 06yqa}01unx CHUCTEMaAX.
Hcmonp30BaHne METOIOB HCKYCCTBCHHOI'O

HHTCIJICKTA B pO6OTOTCXHI/IKe. I/IHTepHeT : 1911 (%

HepCHGKTI/IBBI Pa3sBUTHUA KOMIIBIOTCPHBIX

HHTCJUICKTYAJIbHBIX CUCTCM. HeﬁpOHHLIC CCTHU.

IIpakTHyeckue padoThl
1. ITorck BBIMTPBIIIHOW CTPATETUH B UTPE
C TOJIHOM MH(pOpMAaIHEH.
2. CpencTBa HCKYCCTBEHHOI'O MHTEIIEKTa

KpaT4yalInX MyTel MexAy BEpIIMHAMU
opueHTHpoBaHHOTO rpada. [IlpumensTs
AITOPUTMBI OIPEICIICHUS KOJIHYECTBa
Pa3IMYHBIX MTyTEH MEXy BEpIIMHAMU
OPUEHTUPOBAHHOTO ALUKINYECKOTO
rpada.

[TpuBOIUTH MpUMEPHI UCTIOTB30BAHUS
JiepeBbeB U rpa)oB MPH OIMHCAHUT
00BEKTOB M MPOLIECCOB OKPYKAIOIIETO
Mupa.

XapakTepu3oBaTh UTPy Kak MOJIEITh
HEKOTOpOU cutyanuu. JlaBatb
oTpezieNieHUe BBIUTPHIIIHON CTpaTEeTUu.
OnuceiBaTh BHIUTPHIIIHYIO CTPATETHIO
B 33JIaHHOM UTPOBOM cUTyalluuB Gopme
JiepeBa Wik B TaOIU4HOM (hopme.
[ToSICHATD TOHSATHUS «MCKYCCTBEHHBIN
MHTEJJIEKT», «MAIIMHHOE 00yUEeHHEY.
[TpuBOIUTE IpUMEpPHI 33/1a4, PEIIAEMBbIX
C TIOMOIIIBIO HCKYCCTBEHHOTO
MHTEJJIEKTa

IpHUOOPECTH HABBIK CAMOCTOSITEIBHOTO
pELICHHS TEOPETUYECKOM MPOOIEMBI,
HaBBIK T€HEPUPOBAHMS U OPOPMIICHUS
COOCTBEHHBIX MJIEH, HABBIK
YB@KXHUTEIBHOTO OTHOIICHHS K 4y>KUM
uaesM, oOpMIICHHBIM B paboTax APYTHX
uccien0BaTeNel, HaBbIK Iy OINYHOTO
BBICTYIUICHUS TIEPE]] Ay AUTOPUECH,
apryMEHTHPOBAHHS U OTCTaUBaHUS
CBOEH TOYKH 3PECHUS;

BKITIOYECHHE B YPOK UTPOBBIX HPOILIETYD,
KOTOPBIE TIOMOTAIOT MOJIEPKATh
MOTHBAIMIO 00YYAIOIIUXCS K
NOJTY4EHHIO 3HAaHHU, HaIa)KUBaHHIO
MO3UTHUBHBIX MEXJINYHOCTHBIX
OTHOUICHUH B KJIacCe, IIOMOTAI0T
YCTaHOBJICHHIO JJ0OpPOXKETaTeIILHON
aTMoc(epsl BO BpeMst ypoKa

Pa3nea 2. Anroputmbl 1 nporpammupoBanue (50 yacos)

ONEMEHTHI
TEOPHUH
JIrOpUTMOB (6
YacoB)

dopmanu3anys MOHATHS alrOPUTMA.
MamuHa TelOpHHra KaKk YHUBEPCAIbHAS
MozeIb Beryucienuil. Tesuc Yépua—
Teropunra. Mawuna [locma. Hopmanvhoie
aneopummvl Mapkoea. Aneopummuuecku
Hepaspewumble 3a0a4u. 3a0a4a 0CmaHosa.
Hegoszmoorcnocms asmomamuueckoti
OMAAOKU NPOSPAMM.

OneHka CII0XXHOCTH BBIUMCIEHUN. Bpems
paboThl U 00BEM HCTIONB3YEMOM MaMsITH, UX

3aBUCHUMOCTD OT pasMepa UCXOAHBIX JaHHBIX.

[ToSICHATH MOHATHS «BBIYMCIUTEIbHBIHN
IIPOLIECCH, KCIIOKHOCTD aJITOPUTMay,
«3(hdexkTuBHOCTB anropuT™a. JlaBath
OLICHKY CJIOKHOCTH U3BECTHBIX aJITOPUTMOB.
[TpuBOoANTE PpUMEPHI APPEKTUBHBIX
aIrOPUTMOB

noOy>kJ1eHue 00yJaronmxcs co0IroaaTh
Ha YpOKe OOILENPUHSTHIE HOPMBI
MOBEJICHUS, TIPaBUIIa OOIIEHUS CO
CTapIIMMH (TT€AarorHIeCKUMHU
pabOTHUKAMHN)

U CBEpCTHUKAMHU (00ydJaromuMucs),
INPUHIUIB YIeOHON AUCIUTUTUHBI U
caMOOpTaHu3aIH;

MIPUMEHEHHE Ha YPOKE HHTEPAKTHBHBIX
¢dbopM pabOTHI C OOYUAIOIITIMHICS:




OrneHka aCUMITOTHYECKON CIIOKHOCTU
AJITOPUTMOB. AJIFOpI/ITMBI MOTWHOMHATBHOM
cioxHocTu. [lepeGopHbIE alrOPUTMBI.
IIpuMmeps! pa3nu4HbIX AITOPUTMOB PELICHUS
OJTHOM 3371a4M, KOTOPbIE UMEIOT PA3INYHYIO
CJIOHOCTb.

IIpakTnyeckas padora

CocraBieHne npoCcToN MPOrpaMMBbl JIst
MatuHbl ThropuHra

IpYNIIOBOM pabOTHI WM paOOTHI B Mapax,
KOTOpBIC y4aT 00yJaromuxcst
KOMAaHTHOW paboTe M B3aUMOJICHCTBHIO C
JIPYTHEMH 00YyYaroIIHMHUCS

AJITOpUTMBI
U CTPYKTYPBI
JTAHHBIX

(28 vacoB)

[Touck mpOCTHIX YKCEIT B 33JaHHOM
JIara3oHe ¢ TIOMOIIBIO alITOPUTMA «PEIIETO
Opatochenay.

MHoropa3psgHble eJble YUCIIa, 3a/1a91
JUIMHHOU apu(METHKH.

CrnoBapu (accollMaTUBHBIE MACCHUBHI,
oToOpakeHus ). X3m-Tabaunbl. [loctpoeHune
a1(haBUTHO-9aCTOTHOTO CIIOBAps IS
3aJ]JaHHOTO TEKCTa.

Ananuz mexcma Ha ecmecmeenHOM s3bIKe.
Buvioenenue nocnedosamenvrocmeti no
wabnony. PezynsapHule 8blpadicenusl.
YacmomHuulil ananus.

Creku. AHaiIM3 NPaBUILHOCTH CKOOOYHOTO
BbIpaxeHHs. Brruncienue apudmeTnyeckoro
BBIPQ)KEHUSI, 3aIUCAHHOTO B IIOCT(QHUKCHOM
dopme.

Ouepenu. Vicnionp3oBanue odepenu s
BPEMEHHOTO XpaHEHUS IaHHBIX.

Cesasnule cnucku. Peanuzayusi cmeka

U oyepeou ¢ NOMOWbIO CEA3HBIX CNUCKOB.
Anroputmsl Ha rpadax. [Toctpoenue
MHUHHMaJIbHOT'O OCTOBHOIO JepeBa
B3BEIICHHOTO CBSI3HOTO
HEOpUEHTUpPOBaHHOTO rpada. O6x00 epagha
6 enyouny. O6x00 epaga 6 wupumy.

Vcnonb30BaTh aITOPUTM «PELLIETO
Oparocdenay i TOUCKa MPOCTHIX YUCETT
B 33JJaHHOM JIMala3oHe.

[losicHsaTh npuHIUIIBI 00pabOTKU
MHOTOpa3psIHbIX LEJbIX YUCEell

U peaJIn30BbIBaTh COOTBETCTBYIOIIHE
QJITOPUTMBI Ha SI3bIKE IPOTPAMMHUPOBAHMUSL.
[IpumensTh cnoBapu (accolaTUBHbIC
MAacCHBBI, 0OTOOpa)KeHUs) B 3a1a4ax
00paboOTKH JaHHBIX.

Buinonnams npocmou ananus mexcma na
ecmecmeenHoOM sA3biKe, 8 MOM YUce

C UCNONb306AHUEM pelYIAAPHbLY 8blpa9fC€H1/l1:i.

[TosicHaTh mpuHIUIIBI PAOOTHI CTEKA

U OYepeu, UCIIONIb30BaTh CTEKH U OUYEpeEnn
JUISL pEeIIEHUs] aITOPUTMUYECKHUX 3a]1a4.
Peanu3oBeiBaTh M UCHOJIB30BaTh IBOMYHBIE
(bunapHbie) nepeBbst v rpadbl 7Sl PEIICHUS
3aa4 00pabOTKU JaHHBIX.

Hcnonb30BaTh AMHAMHYECKOE
MIPOrpaMMHUPOBAHUE JJIsSI BBIYUCICHUS
PEKYPCUBHBIX (PYHKITUH, TTOICUETA
KOJIMYECTBA BAPUAHTOB U PEILICHUS 3a7a4
ONITUMU3AINH

noOy>kJieHue o0yJarommxcs co0IoaaTh
Ha YpPOKE OOILENPUHSATHIE HOPMBI
MOBE/ICHUS, TIPaBUJIa OOIICHHUS CO
CTapImUMH (I1eJarorH4eCKUuMU
pabOTHHUKAMU)

U CBEpCTHUKaMHU (00ydaromuMucs),
MPUHIIMIIBI Y4eOHOM TUCIUTUIMHBI U
CaMOOpTaHu3aINH;

opranusanus medcrsa MOTUBUPOBAHHBIX
Y DPYAUPOBAHHBIX 00YYAIOIIUXCS

Haa X HCYCICBAOINMHA
OJIHOKJIACCHUKAaMH, JJAIOIIEeTO
00yJarommMes COIMaIbHO 3HAYUMBII
OTIBIT COTPYJHUYECTBA M B3aUMHOM
OMOIIIH;

BKJIIOUEHUE B YPOK UTPOBBIX MPOLEAYD,
KOTOpBIE TOMOTal0T MOJIEPKATh
MOTHBAIIMIO 00yYaIOUINXCs K
MIOJIy4YEHUIO 3HAHNH, HAJTAXKBAaHUIO
MO3UTUBHBIX MEXKIUYHOCTHBIX
OTHOLIEHMH B KJIACCE, TIOMOTAIOT
YCTaHOBJIEHUIO JOOpOKeIaTeIbHON
aTMoc(epsl BO BpeMsl YpOKa;




KonuyecTBOpa3nuuHbIX MyTEH MEXIY
BEpILIMHAMU OPUEHTUPOBAHHOTO
aIUKIN4ecKoro rpada. AJroputM
HeitkeTpol. Areopumm @uotioa-Yopwania.
HepeBbsi. Peanuzanus aepesa ¢ MoMOIIbI0
CCBIJIOYHBIX CTPYKTYp. /J[BonuHbIE
(bunapneie) nepesbs. [locTpoenue nepera
JUIS 33JJAHHOTO apH(PMETHIECKOTO
BBIpKEHHUsI. PEKypCHUBHBIE aITOPUTMBI
o0xopa nepesa. Mcnonb3oBaHue cTeka

U ouepeau Al 00Xo/a iepeBa.
JluHamuueckoe nporpaMMHUpOBaHUE KaK
METO/1 pelIeHUs 33/1a4 C COXPAHEHUEM
IIPOMEXYTOUHBIX PE3YyJIbTAaTOB. 3a/1auH,
peniaemMspie ¢ MOMOILBIO JUHAMUYECKOTO
IIPOrPaMMUPOBAHHUS: BBIYUCIECHUE
PEKypPCUBHBIX (QYHKUUH, MOACUET
KOJIMYECTBA BapUaHTOB, 3a/1a41
ONTUMU3ALIH.

IIpakTyeckue padoTnl

1. ITorck MpOCTBIX YUCEI B 33 JaHHOM
Jana3oHe.

2. Peanu3anusi BBIYMCICHUN

C MHOTOpa3psAHBIMU YHUCTaMH.

3. IlocTpoenue anpaBUTHO-4ACTOTHOTO
cJoBaps U1 33JaHHOTO TEKCTa.

4. Ananuz mexcma Ha ecmecmeeHHOM s3bIKe.
5. Beruncnenue apupMeTH4ecKoro
BBIPQ)KEHUSI, 3aIIMCAHHOTO B MTOCT(PHUKCHOM
dbopwme.

6. Mcnonp3oBanue ouepey.

7. Vicnonb30BaHUE IE€PEBBEB IS
BBIUMCIICHHS apU(METHIECKIX BBIPAKCHHM.
8. Berumciienye IMHbI KpaTdyaiero myTH
MeXly BepUInHamMu rpada (airoputm
JleiikeTpsr).

MIPUMEHEHUE Ha YPOKE HHTEPAKTHBHBIX
(dbopM pabOTHI C O0YIAFOIIIMMHUCS:
HWHTEJUICKTYJIbHBIX T,
CTUMYJUPYIONIUX MTO3HABATEIILHYIO
MOTHUBAILIUIO O0YYAFOIINXCS; TPYTITIOBOM
paboThI WK paboTHI B Mapax, KOTOPHIE
y4aT 00ydarmuxcs KOMaHJIHOU paboTe
Y B3aUMOJICCTBHIO C IPYTUMH
00yJaromuMHuCs




9. Brruucienue peKypCcuBHBIX (yHKIIHHA
C TIOMOIIBIO TMHAMUYECKOTO
IPOrPaMMHUPOBAHUS.

10. ITogcuér KonuuecTBa BApUaHTOB

C TIOMOIIBIO TMHAMUYECKOTO
pOrpaMMHUPOBAHUS.

11. Pemenune 3a1ay onTUMHA3AIUA

C TIOMOIIBIO TMHAMUYECKOTO
POrPaMMHUPOBAHHUS

OCHOBEI
00BEKTHO-
OpHUEHTUPOBAHH
oro
IIPOrpaMMHUPOBa
Hus (16 yacos)

[TonsiTne 06 00BEKTHO-OPUEHTHPOBAHHOM
nporpaMMupoBaHun. OOBEKTHI U KJIACCHI.
CBolicTBa 1 MeTOIBI 00beKTOB. OOBEKT-HO-
OpUEHTUPOBaHHBIN aHanu3. Pa3paboTka
IporpaMM Ha OCHOBE OObEKTHO-
OpPUEHTUPOBAHHOTO MOAX0/1A.
WNukancynsuus, HacieJ0OBaHue,
OJIUMOP(HU3M.

Cpenbl ObICTPOI pa3pabOTKU MPOrpPaMM.
[TpoexTupoBanue nuntepdeiica
nojb3oBares. Mcrnonb30BaHNe rOTOBBIX
YIPaBISIEMBIX 3JIEMEHTOB JUISI TOCTPOCHHS
uHTepdeiica.

0O0630p A3bIKOB IPOrPaMMUPOBAHUS.
[TonsiTHE O MapagurMax NporpaMMHpPOBAHUS.
H3zyuenue 6mopozo a3zvika
NPOCPAMMUPOBAHUSL.

IIpakTHyeckue padoThl

1. Ucniosib30BaHMEe FOTOBBIX KIacCOB

B TIpOTpaMMe.

2. Pa3zpaboTka mpocToii mporpamMmbl

C UCIOJIb30BaHUEM KIJIACCOB.

3. Pa3paboTka Ki1acca, HCIOIb3YOLIETO
WHKATICYJISIHNIO.

4. PazpaboTka nepapXxuu KJIaccoB.

[ToSICHSITh OCHOBHBIE MTPHUHITHITBI 00BEKTHO-
OPUCHTHPOBAHHOTO TIPOTPAMMHUPOBAHHS.
[IpoeKkTHPOBATh M UCIIOJIL30BATH MPOCTHIC
KJ1acchl 00beKTOB. [IpoekTHpOBATH
HepapXxuu KJIACCOB IS OMTHUCAHHSI
MPEeIMETHOM 00JIACTH.

Paspabamvisams npocpammoi
¢ epaghuyeckum unmepgericom

NPUMEHEHHE Ha YPOKE HHTCPAKTUBHBIX
¢dhopm paboThl ¢ OOYHAIOIITUMUCS
IpYIIIOBOM paObOThI WK paOOTHI B Mapax,
KOTOpBIE y4aT 00y4aronuxcs
KOMaHTHOW paboTe M B3aUMOJICHCTBHIO C
JPYTUMH 00yYaroMMHCS

opranu3zaiys mepcrsa MOTUBUPOBAHHBIX|
U 3pyAUPOBAHHBIX 00YyYarOIINUXCS

HaJl UX HEYCICBAOIIUMHU
OJTHOKJIACCHUKAMH, JIAIOIIETO
00y4JaroIUMCs COIMATBLHO 3HAUNMBIA
ONBIT COTPYJHUYECTBA U B3aUMHOMN
MTOMOIIIH;




5. Paspabomxka npoepammul ¢ epapuyeckum
unmepgeticom

Paznen 3. Undpopmaunonnbie TexHosiornu (48 yacon)

KommbrorepHo-
MaTeMaTU4YeCcKO
e
MO/ICJINPOBAHUE
(8 gacos)

DTanbl KOMIIbIOTEPHO-MATEMATUUECKOTO
MOJICIIUPOBAHUS: IOCTAHOBKA 3aJ[a4H,
pa3paboTKa MOJIeNIU, TECTUPOBAHUE MO/IEIH,
KOMIThIOTEPHBIM SKCIICPUMEHT, aHAJIU3
pe3yIbTaTOB MOJACITUPOBAHUSI.
Jluckperur3anus Ipyu MaTeMaTHIeCKOM
MO/ICJIMPOBAHUU HEIIPEPHIBHBIX MPOIECCOB.
MopenupoBaHue IBUKEHUS.
MogenupoBanue OMOJIOTHUYECKUX CUCTEM.
MareMaTH4eCKHe MOAEIN B DKOHOMHKE.
BrruncnuTenbHbie SKCIEPUMEHTHI

¢ MoaensimMu. KomnvsromepHoe
MoOenuposarue cucmem ynpasieHus.
O0paboTka pe3ynbTaToOB SKCIIEPUMEHTA.
Metoa HaumMeHbITUX KBagpaToB. O1eHKa
YHUCJIOBBIX MMAPAMETPOB MOJEIINPYEMBIX
00BEKTOB U TpoleccoB. BoccTtanoBneHne
3aBUCHUMOCTEHN O pe3yJbTaTaM
HKCIIEPUMEHTA.

BepostrocTHbie MOfenu. Meroasl MoHTe-
Kapno. Umutamnimonnoe MoenupoBaHue.
CucreMbl MacCOBOTO 0OCITYKUBAHHUS.
IIpakTuyeckue padoTnl

1. MogenupoBaHue ABUKEHUS.

2. MoaenupoBanue OMOJIOTHYECKUX
CHCTEM.

3. UMHuTanIMOHHOE MOJIEINPOBAHUE

¢ oMot Metosia Monte-Kapiio.

Boiaensarts sTansl KOMIbIOTEPHO-
MaTeMaTU4eCKOro MOJIEIMPOBAHUS

U PEaIN30BbIBATh UX C IOMOLIBIO
IIPOrpaMMHOr0 00ecreueHusl.
[TosicHATH HEOOXOAUMOCTD U CYIIIHOCTb
JUCKPETH3alMU IPU PELIeHUN
BBIYHCIIUTENBHBIX 33]1a4 C IOMOIIbIO
KOMIIBIOTEPOB.

Hcnonb30BaTh UMUTAILIMOHHOE
MO/ICJINPOBAaHME, B TOM YHCIIE HA OCHOBE
BEPOSITHOCTHBIX MOJEIICH

o0y kIeHre 00yJarouXxcst COOII0AaTh
Ha YPOKE OOIIEIPUHSATHIC HOPMBI
MOBEJICHUS, TIpaBUIa OOIIEHUS CO
CTapIIUMU (I1€AaroruaecCKuMu
paboTHUKaMN)

U CBEpCTHUKAMHU (00ydJarommuMucs),
[PUHIUITB YIeOHON AUCIUILTUHBI U
caMOOpraHu3aIi,

IIPUMEHEHHE HA YPOKE HHTEPAKTUBHBIX
¢dhopm paboThl ¢ OOYHAIOIITUMUCS
MHTEJJIEKTYaJIbHBIX UIP,
CTUMYJIUPYIOLIUX [T0O3HABATEIIbHYIO
MOTHUBAIMIO 00YYaIOLIUXCS; TUCKYCCUH,
KOTOpBIE JAIOT 00yYarouMcs
BO3MOYKHOCTb IPHOOPECTH OTBIT
BEJICHUS] KOHCTPYKTHUBHOI'O JTUAJIOTa;
IpyNIoBoi paboThl WK paboTHI B Mapax,
KOTOpBIE y4aT 00y4daronuxcst
KOMaHJIHOW paboTe U B3aUMOJIEHCTBHIO C
JIPYTUMH 00yYaroMHKCS;




4. O6paboTKa pe3yiabTaToOB IKCIEPUMEHTA

ba3bl 1anHbBIX
(10 gacoB)

Tabnuunble (pensauuoHHbIC) 0a3bl JaHHBIX.
Tabnuia — npeacTaBieHre CBeICHUN 00
oIHOTHUNHBIX 00bekTax. Ilone, 3anuce. Kooy
Tabymuel. PaboTa ¢ roToBO# 0a30i1 TaHHBIX.
3anonHenue 0a3nl JaHHbIX. [ToKCK,
COpPTUPOBKA U (PUITBTpaLIUs JaHHBIX.
3arnpocsl Ha BEIOOPKY TaHHBIX. 3aIIPOCHI

¢ mapameTpaMu. Beraucisiembie mosus

B 3anpocax. MHororabau4yHbie 0a3bl
JTaHHBIX. TUIIBI CBsI3el MKy TabIUIIaMu.
Buemnwmit kmtou. LlenoctHoCTh 6a3b
JTaHHBIX. 3anpOoChl K MHOTOTaOIUYHBIM Oa3am
JNaHHbIX. OCHOBHbIE NPUHYUNDL
HopManuzayuu

6a3 oanHvlx. H3bIK ynpasieHus OaHHbIMU
SQOL. Co30anue npocmulx 3anpoco8 Ha A3viKe
SOL na 6v160pKy 0aHHbIX U3 0OHOU
maobauywl.

Hepensayuonnvie 6azvl 0anuvix. Ixcnepmmsie
cucmemul.

IIpakT4yeckune padoThI

1. PaGoTa ¢ roTOBO#1 0a30¥ JaHHBIX.

2. Pa3zpaboTka MHOrOTabIMYHON Oa3bl
JAaHHBIX.

3. 3anpochkl K MHOTOTa0INYHOM 0aze
JTAaHHBIX.

4. ynpaeﬂeHue aaHHbZMM C NOMOUWbIO A3bIKA
SOL

XapakTepr3oBarh 0a3y JaHHBIX KaK MOJIEIb
npeameTHou obnactu. [IpoexkTupoBaTh
MHOTOTaOIMYHY0 0a3y JaHHBIX.
Ocy1ecTBIATh BBOJ U peAaKTUPOBAHUE
naHHbIX. OCyIIECTBISATh COPTUPOBKY, TOUCK
1 BbIOOp JJAaHHBIX B TOTOBOI 0a3e JaHHBIX.
dopMupoOBaTh 3alIPOCHl HA TOUCK JTAHHBIX

B CpeJle CUCTEMBI YIIpaBiIeHUs 0a3aMu
JTAHHBIX.

Ynpasname 6a301i OanHbIX ¢ NOMOWBIO
npocmulx 3anpocos Ha sizvike SOL.
THosacuame obnacmu npumeneHus,
00CMOUHCMEa U HeOOCMAMKU HePeAIYUOHHBIX
0a3 OaHHbIX 8 CPABHEHUU C PeNAYUOHHBIMU

MPUMEHEHHE HA YPOKE HHTEPAKTUBHBIX
dhopm paboThl ¢ OOYHAFOIITUMUCS
JIUCKYCCU, KOTOPBIE JAI0T
00y4armuMcsi BO3MOKHOCTh
IIPUOOPECTH OIBIT BEICHUS
KOHCTPYKTHUBHOTO JIMajiora; rpyImnoBoi
paboThl WK paboTHI B Mapax, KOTOPHIE
y4at o0ydaromuxcst KOMaHIHOU paboTe
Y B3aUMOJICVICTBHIO C IPYTUMH
00y4arIUMUCS;

Be0-caiiter (14
YacoB)

WNurepuer-npuiioxenus. [lonsatue

0 CEpPBEPHOM M KJIIMEHTCKOM YacTsX caiTa.
TexHOIorus «KJINEHT — CepBEP, €€
JIOCTOMHCTBA U HeZocTaTKU. OCHOBBHI SI3bIKa

[TOSICHATH TPUHIIMITBI TEXHOJIOTHH «KJIHEHT —
cepBep» Ha IPUMEPE B3aUMO/ICHCTBHS
Opay3epa u BeO-cepBepa.

Co3zmaBaTh IpOCTHIE BEO-CTPAHUIIHI,

HHUIIUUPOBAHUC U TOACPIKKA
HCCHC}IOB&TGJ’IBCKOﬁ JACATCIIbHOCTH
06yanOIJ_II/IXCH B paMKax peajindaiiuu
HMHU HHAWBHUAYAJIbHBIX U I'PYIIIIOBBIX




HTML u xackaansix Tabmun ctuieit (CSS).
Cuenapuu Ha si3pike JavaScript. @opmbl Ha
BEO-CTpaHMIIE.

Pa3smerenue BeO-caiiToB. Yciryra XOCTHHTA.
3arpy3ka ¢aiioB Ha CalT.

IIpakTuyeckue padoTnl

1. Co3gaHue TEKCTOBOM BEO-CTPAHUIIBI.

2. Co3nianue BeO-CTpaHHUIIBI, BKITFOYAOIIEH
MYJIbTUMEAUIHBIE OOBEKTHI (PUCYHKH,
3BYKOBBIE JIAHHBIE, BUJIEO).

3. OdopmieHme CTpaHHIIbI C TTOMOIIIBIO
KaCKaIHBIX TaOJUI] CTHIICH.

4. Ucnionb3oBaHKe ClIEHApPUEB Ha
si3pikeJavaScript

HCnoJib3ys A3bIK pazmeTkn HTML, kackagHbie
TAOJIUIIBI CTUJICH U CIIEHAPUU Ha SI3BIKE
JavaScript.

OrnuchIBaTh TEXHOJIOTHIO Pa3MEIICHUs CaiTOB
B ceTu IHTEepHET

MCCIIEJ0BATEIbCKUX ITPOCKTOB, YTO JAcT
00y4JarIUMCs BO3MOKHOCTh
NpUOOPECTH HABBIK CAMOCTOSITEIIBHOTO
pELICHUS] TEOPETUUECKON MPOOIEMBI,
HaBBIK T€HEPUPOBAHMS U OPOPMIICHUS
COOCTBEHHBIX MJIEH, HABBIK
YB@KXHUTEIBHOTO OTHOIICHHS K TyKUM
uaesM, oOpMIIEHHBIM B paboOTax APYrHX
uccie0BaTeNel, HaBbIK Iy OINYHOTO
BBICTYIUICHHS TIEpE]T Ay AUTOPHEH,
apryMEHTHPOBAHHS Y OTCTaUBaHHS
CBOEH TOYKH 3pEHUs

KomnbrorepHas
rpaduka
(8 gacoB)

BBoa u3o0paxenuit ¢ HCMOJIb30BaHUEM
Pa3INYHBIX HUPPOBBIX YCTPOUCTB
(unpoBBIX PoTOANIAPATOB U MHUKPOCKOIIOB,
BUJICOKaMep, CKAaHEPOB U T. 11.).
I'padmueckuii penakrop. Pazpemenue.
Kanpuposanue. VcnpaBiieHne nepcrneKkTUBI.
I'ucrorpamma. Koppekuus ypoBHen,
Koppekius 1Bera. ObecuBeunBaHue
IBETHBIX N300pakeHnid. Perymis. Pabora
¢ obnactamMu. OunbTPHI.

MHorocnoiinbie n300paxenus. TekcToBble
ciou. Macka cnod. Kanansl. Coxpanenue
BhIAEIeHHON 00nacTu. [loaroroska
WIITIOCTpAIHi [1s1 BeO-CaiiToB.
AHUMHPOBaHHbIE H300PaKEHUS.
Bekropnas rpaduxa. [IpuMuUTHBBIL.
W3meHeHne nopsaKa 3J1eMEHTOB.
BrIpaBHUBaHUE, pacnpeneneHue.
I'pynnmpoBka. Kpussie. @opMatsl
BEKTOPHBIX PUCYHKOB. Vcnionb3oBanne
KOHTYpOB. BekTopu3zanus pacTpoBbIX

BBINMONHATE 00IIYI0 KOPPEKIUIO IH(PPOBBIX
n3o0paxeHuil. [IpuMeHsITh HHCTPYMEHTHI
rpaUyecKoro peaakTopa K OTIeIbHbIM
00J1acTsAM N300paKeHHUS.

CtpouTth MHOTOCIIONHBIE H300paKeHUS

C UCIOJIb30BaHUEM MACOK, TOTOBUTH
WJLUTIOCTPAIUH [T Pa3MelIeHns Ha BeO-
caiiTtax, co3/laBaThb aHUMHUPOBAHHbIE
n300paKeHUsI.

Co3naBaTh BEKTOpHBIE H300paKeHUs

C TIOMOIIBIO pelakTopa BEKTOPHOI rpaduku
WM UTHCTPYMEHTOB TEKCTOBOTO Ipolieccopa

opranusanus medcrsa MOTUBUPOBAHHBIX
Y 3pYIUPOBAHHBIX 00YYArOIIUXCS

Haa X HCYCICBAOIINMHA
OJTHOKJIACCHMKAMH, JIAIOIIETO
00yJaromuMMcs COIMaIbHO 3HAYUMBII
OTIBIT COTPYJHUYECTBA M B3aUMHOM
IIOMOIIIHU

opranu3aius medcTsa MOTUBUPOBAHHBIX
U DPYIUPOBAHHBIX 00YUAIONITUXCS

HaJ UX HEYCHEBAIOUTUMHI
OJTHOKJIACCHUKAMH, JTAOIIETO
00y4YarOIIUMCS COLIMATBLHO 3HAUNMBIIA
OIIBIT COTPYHUYECTBA U B3aUMHOMN
TTOMOIIIH;

HCITIOJIB30BAHNEC BOCIIUTATCIIbHBIX
BO3MOXKHOCTEH cofepkaHus y4eOHOTO
npeaMeTa Yepes IEMOHCTPAIIIO
00y4JarmuMcs TPUMEPOB
OTBETCTBEHHOTO, TPAXKIAHCKOTO
MOBE/ICHUS, TIPOSBICHUS YETOBEKOIIOOMS
1 100pOCEepACYHOCTH, Yepe3 T0100p




HU300pakKeHH.

IIpakTuyeckue padoTnl

1. O6paboTka nudpoBsIx GoTorpaduit
(kazpupoBaHUe, UCIIPABICHUE TIEPCIICKTHBHI,
KOPpEKLHs YPOBHEH, KOPPEKIIHS 1IBETA).

2. Perymb uugpoBsix Gortorpaduii.

3. MHoOroCoiHbIe H300paKCHHUS.

4. AHUMHPOBaHHBIE U300PAKECHHUS.

5. Bekropnas rpaduka

COOTBETCTBYIOIIMX TEKCTOB JUIS YTCHHS,
3aja4 A7 pelieHusi, poOIeMHBIX
CUTyauui Juis 00Cy>KaeHus B Kiacce

3D-
MOJICITUPOBAHHE
(8 gacoB)

[IpuHUUITBI TOCTPOEHUS U PETAKTUPOBAHMS
TpEXMepHbIX Mozesneil. CeTOYHbIE MOJIEIH.
Marepuanbsl. MoienupoBaHe HICTOYHUKOB
ocsenieHus. Kamepsl

AnnutuBHble TexHONOTUU (3D-nipuHTEpHI).
IlonsiTHE O BUPTYaIbHOM PEATbHOCTH

Y JOTIOJHEHHOM peaibHOCTH.
IIpakTyeckue padoTnl

1. Co3ganue npocThIX TPEXMEPHBIX
MOJEIIEH.

2. CeTouHbIE MOJIENH.

3. Pennepunr

[losiCHATHh MPUHLIUIIBI TOCTPOEHUS
TPEXMEPHBIX MOJIEJICH. BBITONHATE onepanuu
10 IOCTPOEHUIO U PEAAKTUPOBAHUIO
TPEXMEPHBIX MOJEIEH.

Pa3merars Ha BUpPTyalIbHOM CLIEHE
HWCTOYHHUKHU OCBEILICHUS U KaMephl.
[IpuBOUTE IPUMEPHI UCIIOIB30BAHUS
TEXHOJIOTHI BUPTYaJIbHOU U JIONIOJIHEHHOU
peanbHOCTH

opranuzanus megpcrsa MOTUBUPOBAHHBIX|
U 3pyAUPOBAHHBIX 00YyYarOIINUXCS

HaJ UX HEYCIEBAIOLIUMU
OJIHOKJIACCHMKAMH, JAlOUIEro
00yyaromuMcs COLMaTIbHO 3HAYMMBIH
OIIBIT COTPYAHUYECTBA U B3AMMHOU
IIOMOLIH

BKJIFOYEHHUE B YPOK UI'POBBIX MPOLEAYD,
KOTOpBIE ITOMOTal0T MOJIEPKATh
MOTHBAIIMIO O0yYaOUINXCS K
MIOJIyYEHUIO 3HAHNM, HAJIAXKUBAHUIO
MO3UTUBHBIX MEXKJIUNYHOCTHBIX
OTHOLLEHUH B KJIACCE, IOMOTAI0T
YCTaHOBJICHUIO J00pOKenaTeIbHON
aTMoc(epsl BO BpeMsl ypoka

Pezepes yuebnozco spemenu (20 uacos)




MaTepuanbHO-TeXHHUYECKOEe o0ecrieueHrne 00pa30BaTeIbHOT0 Mpoiecca

Jluteparypa 1Jisl npenojgaBarteJis:

1. Cemaxun WN.I'., Xennep E.K. Undopmatuka. YroyOiaeHHbIN ypoBeHb: YIEOHUK IS
10 kaccoB B 2-X 4acTsXx.

2. Cemakun WN.I'., Xennep E.K. Undopmatuka. YrinyOneHHbIN ypOBeHb: YUEOHUK IS
11 knaccoB B 2-X 4acTsXx.

3. Undopmartuka. 3amaunuk-npaktukym. B 2 1. / mon pen. W.I'.Cemakuna,
E.K.Xennepa.

4. bocosa JI.JI. Uudopmatuka (yriyOneHHBIM ypoBeHb). Peanmuzaius TpeOoBaHuUi
®I'OC ocHOBHOTO 00ITIEr0 00pa30BaHMS.

HNuTepHeT-pecypcenl:
1. ExnHas kosuiekuusi HU(PPOBBIX 00pa3oBaTe/JbHbIX PECYPCOB
http://school-collection.edu.ru

denepanbHOe XpaHnuinuile Enunoi kosuiekiuyu nudpoBbIX 00pa3oBaTeIbHBIX PECYPCOB
ABJIAETCSI COCPEIOTOYEHUE B OJHOM MECTE€ M MPEAOCTaBIECHUE JIOCTyNa K IMOJHOMY
Ha0Opy COBPEMEHHBIX O0YYaroIIuX CPEJICTB, MPEAHA3HAYEHHBIX VISl TIPETNOJaBaHUs U
U3YYCHUS! PA3NIMYHBIX YYE€OHBIX JUCHUIUIMH B COOTBETCTBUU C (eaepaabHbIM
KOMITOHEHTOM TOCYJapCTBEHHBIX 00pa30BaTENbHBIX CTaHIAPTOB HAYAIHHOTO OOIIETO,
OCHOBHOTI'O 00IIIETO U CPEAHETO (MIOTHOT0) 00IIET0 00pa30BaHUs.

2. Poccmiickasi 3JIEKTPOHHAS HIKO0JIA
https://resh.edu.ru/
Komnekuus nudpoBbix 00pa3oBaTesbHBIX PECYPCOB MO MPEIMETHBIM 001acTsIM

3. Caiit IoasikoBa K.}O. http://kpolyakov.narod.ru/school/ege.htm
Ha caiiTe npeacTaBieHsbl 3a/1aHus ¢ TOSICHEHUSIMU U3 Kypca HHPOPMaTUKH 110 Hanbosee
CJIOKHBIM pa3JieiaM, PeICTaBICHHBIM B BapuaHTax EI'D.

4. OobpazoBaTesibHbIE MOPTAJIbI IS NOAr0TOBKH K IK3aMeHaM
http://infoegehelp.ru/, www.ctege.org/, www.fipi.ru, http://pemyera.pd/

TexHuveckue cpeacrsa 00y4eHust

Annapammuwie cpedcmea: KOMIBIOTEPHI C JOKAJIBHOW CEThIO, MPOEKTOP, MPUHTEP, BHIXO B
rJ1I00AJIbHYIO CETh.


http://school-collection.edu.ru/
https://resh.edu.ru/
http://kpolyakov.narod.ru/school/ege.htm
http://infoegehelp.ru/
http://www.ctege.org/
http://www.fipi.ru/
http://решуегэ.рф/
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