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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma no uHpOpMaTUKE Ha YpPOBHE OCHOBHOTO 0O0IEero oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHMU K pe3yibTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O 0011ero 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC O0OQ, a takxe denepanpbHOil paboueit mporpaMMbl BOCTIUTaHUS.

[Iporpamma 1o wuHpopMmaTHKe [Ma€T MpeACTaBICHUE O UENsIX, OO0Iel
CTpaTeruu OOYy4YeHMs, BOCIHUTAHUS W PA3BUTUS OOYYAIOIIUXCSA CPEACTBAMHU
uHpopMaTUKM Ha YIYOJEHHOM  YpPOBHE, YCTaHaBJIMBAaeT o00sA3aTEIbHOE
INpeIMETHOE COZepKaHue, MPEeyCMaTPUBAET €ro CTPYKTYpPUPOBAHUE MO pa3jiesiaM
U TeMaM, OTpeeIIsieT pacipeiesieHre ero no kiaccam (rojiaM u3ydyeHus).

[Iporpamma mo unpopmMatuke onpeaensieT KOJInueCTBEHHbIE U KaUeCTBEHHbIS
XapaKTEPUCTUKU yU4eOHOT0 MaTepuaa Jjisl KaKJIOro roja U3ydyeHus, B TOM YUCIIe
JUISL COAEP)KATEeIbHOTO HAMOJHEHUSI Pa3HOrO BHUAA KOHTPOJS (IMIPOMEKYTOUHOMN
aTTecTaluu oOy4arommxcs, BCEPOCCUUCKUX MIPOBEPOYHBIX pabor,
roCyJapCTBEHHOU UTOTOBOM arrectamuu). [Iporpamma no nndopmMatuke sSBISIECTCS
OCHOBOM [IJI1 COCTAaBJEHUS aBTOPCKUX YYEOHBIX NIpOorpaMM U Yy4eOHUKOB,
TEMATUYECKOTO TUIAHUPOBAHUS Kypca yUUTEIIEM.

Heasimu wu3ydenuss HHPOPMATUKA HaA YpPOBHE OCHOBHOTO OOIIETO
00pa30oBaHus SIBISIFOTCS

dbopMHUpOBaHUE OCHOB MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS HAyKW WHOOPMATUKH, TOCTHKEHHUSIM HAYyYHO-TEXHUYECKOTO
nporpecca ¥ OOIIECTBEHHOW MPAKTHKW, 3a CUYET Pa3BUTHUS MPEACTaBICHUNA 00
UHPOPMAIMK KaK O Ba)KHEHIIEM CTPAaTErHYecKOM PECypce Pa3BUTHUS JIMYHOCTH,
rocy/apcTBa, oOIlIecTBa, IMOHMMAaHWE POJIU HWHGOPMAIIMOHHBIX IPOIECCOB,
WH(POPMAIIMOHHBIX PECYpCOB M HMH(POPMAIMOHHBIX TEXHOJOTHH B YCIOBUSX
nudpoBoit TpaHchopManu MHOTHX cep )KU3HU COBPEMEHHOTO 00IIECTBRa;

pa3BUTHE aNTOPUTMHUYECKOTO MBIIUICHHS KaK HEO0OXOIUMOTO YCJIOBHUS
npoecCHoHaTbHOMN NEeITeTbHOCTH B COBPEMEHHOM MH(OPMAIIMOHHOM OOIIECTBE,
MIPEATOIaramIIero CrnocoOHOCTh 00ydaromerocs: pa3ouBaTh CIOKHBIE 3a7a4d Ha
OoJee MpocCThIe MO/A3aJa9i, CPABHUBATH HOBBIC 33Ja4M C 3a/ladyaMi, PEHIEHHBIMA
paHee, OnpeAesITh Mark A JOCTUKEHUS pe3yIbTaTa U TaK Jajee;

dbopMHupOBaHWE W pa3BUTHE KOMIETEHIIMHA O0OydYaronmuxcsi B 00JacTH
WCIIOJIb30BaHUsl MHPOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHI, B TOM UYHCIIE
3HAHWA, YMEHUW W HABBIKOB pabOThl ¢ HWH(pOpMaNUel, MPOrpaMMHUPOBAHUS,
KOMMYHHMKAIIMM B COBPEMEHHBIX IU(MPOBBIX Cpeax B YCIOBUAX OOECIECUCHHS
MH(pOpPMALIMOHHOM 0€30MaCHOCTH JIMYHOCTH 00Y4arOLIErocs;

BOCIIUTAHKE OTBETCTBEHHOTO M M30MPATEIHLHOTO OTHOILICHUS K MH(pOpMaIUU
C Y4ETOM MPABOBBIX M 3TUYECKHUX ACIEKTOB €€ paclpOCTPaHEHUS, CTPEMIICHUS K
MPOJOKEHUIO o0pa3oBaHus B oOjNacTh HMHGOPMAIMOHHBIX TEXHOJOTHM U



CO3UAATCIIEHON JEATENHHOCTH C TPUMEHEHHEM CPEACTB HWHGOPMAITHOHHBIX
TEXHOJIOTUH.

HNupopmaTuka B OCHOBHOM 0011eM 00pa30BaHUU OTPAXKAET:

CYyITHOCTh HMH(DOpPMATUKM KaK HAYYHOW JUCHUIUIMHBI, H3yYaroIIcH
3aKOHOMEPHOCTH MPOTEKaHUS ¥ BO3MOXXHOCTH aBTOMAaTH3AIMK WH()OPMAITMOHHBIX
MPOIIECCOB B Pa3IMYHBIX CUCTEMAX;

OCHOBHBIE  00JIACTM  TIPpUMCHEHHMsS  WH(DOpPMATHUKH, TPEXKIAE  BCETO
MH(GOPMAIIMOHHBIE TEXHOJIOTHH, YIIPABICHNE U COLMANBHYIO Chepy;

MEXIUCIMIUIMHAPHBIN ~ XapakTep HWHOOPMATHKA W HH(POPMAIMOHHOM
JeSITeTLHOCTH.

N3yuenne wHGOpPMATHKKA  OKa3bIBaCT  CYIISCTBCHHOE  BIMSHHE  HA
GopMupoBaHHE MHPOBO33PEHHSI OO0YYAIOMIETOCs, €ro JKU3HEHHYIO TO3HIIHIO,
3aKJIaJIBIBAET  OCHOBHI  NOHUMAaHWSA  TPHHIMIIOB  (QYHKIHMOHUPOBAHUS |
UCIIOJIb30BaHMS MH(POPMAIIMOHHBIX TEXHOJOTHIA KaK HEOOXOJUMOT0 MHCTPYMCHTA
NPaKTUYECKH JIOOOW JEATENIBHOCTH ¥ OJIHOTO W3 Hambolee 3HAYMMBIX
TEXHOJOTUYCCKUX  JIOCTHXKCHUH  COBPEMCHHOW  IMBWIM3AIMU.  MHOTHE
NPEIMETHBIC 3HAHHS U CIIOCOOBI JICATEIBHOCTH, OCBOCHHBIC O0YYAIOIIUMHUCS TIPH
U3y4eHUH UHPOPMATUKH, HAXOASIT MPUMEHEHHE KaK B paMKax o0pa3oBaTEIbHOIO
npolecca, Tak U B HMHBIX JKU3HEHHBIX CHUTYAIUSX, CTAHOBSTCS 3HAYMMBIMU IS
dbopMHUpOBaHUS KavyeCTB JIMYHOCTH, TO €CTh OPUEHTHUPOBAaHbI Ha (HOPMUpPOBAHHE
METanpeIMETHBIX U JUYHOCTHBIX PE3YJIHTATOB 00YUYEHUSI.

OcHoBHbIe 3a1aun yueOHOro npeameta «Mubopmaruka» — chopMupoBaTh y
oOydJarommuxcs:

NOHMMAaHWE TPHUHIIMIIOB YCTPONCTBA W (PYHKIIMOHHPOBAHUA OOBEKTOB
U(GPOBOTO OKPYXKEHUs, MPEJCTaBICHUS 00 HCTOPUH U TEHICHIUSAX Pa3BUTHS
uH(OpMaTUKH Tieproaa udpoBoit TpaHchopMaIllui COBPEMEHHOTO 00IIECTBA;

BJa/icHHE 0a30BBIMU HOpMaMH MH(POPMAIIMOHHOW STUKH M MpaBa, OCHOBAMHU
nH(OpMAIIMOHHONW O€30MacHOCTH, 3HAHUS, YMEHUS ¥ HaBBIKH TPaMOTHOM
MOCTAHOBKM 3a7]a4, BO3HUKAIONIUX B MPAKTUYECKOW MESITEIbHOCTH, IS HX
pEelIeHUs] C TIOMOIIBI0 HMHPOPMAIMOHHBIX TEXHOJOTUM, YMEHUS W HABBIKU
(dbopManTu30BaHHOTO OMMCAHUS TTOCTABJICHHBIX 33729,

6a3oBbie 3HaHHUS 00 WMHGOPMAIMOHHOM MOJCIHPOBAHWUU, B TOM YHCIE O
MaTeMaTHIeCKOM MOJICTTUPOBAHHH,

3HAHWE OCHOBHBIX AJTOPUTMUYECKUX CTPYKTYp M yYMEHHE MPUMEHSATH ITH
3HAHWS NI TIOCTPOCHHS QJITOPUTMOB PEIICHUS 3a7ad MO0 WUX MaTeMaTUYeCKHM
MOJICIISIM;

YMEHHUS W HaBBIKM COCTABIICHHSI TPOCTHIX MPOTPaAaMM IO TMOCTPOSHHOMY
QITOPUTMY Ha OJTHOM 3 S3BIKOB MPOTPAMMHPOBAHUS BHICOKOTO YPOBHS;



YMEHUS W HaBbIKK 3(PQEKTHUBHOIO UCIOJb30BAHUS OCHOBHBIX THIIOB
MPUKIAJAHBIX POrpaMM (PHIIOKEHHI) 00111ero Ha3HAYeHHUsI U MH()OPMALIMOHHBIX
CUCTEM JJIs PELIEHHs C MX TOMOULIBIO MPAKTHYECKHUX 3a]1ay;

YMEHHE T'PaMOTHO MHTEPIPETHPOBATH PE3YNIbTATHI PEILICHUS MPAKTUYECKUX
3alady C TOMOIIbI0 HH(POPMALMOHHBIX TEXHOJOTHWH, MPUMEHSATh MOJyYEHHbIE
pE3yJIbTAaThl B IPAKTUYECKOH €SI TEIbHOCTH.

Henu m 3amaun u3ydeHUs: MHPOPMATUKH HAa YPOBHE OCHOBHOIO OOILETO
o0pa3oBaHus OMpPEACNAIOT CTPYKTYPY OCHOBHOTO COJAEpXaHusi y4eOHOro
npeIMeTa B BUJIE CIAEAYIOIUX YEThIPEX TEMATUUECKUX Pa3/IeIIOB:

U poBasi TPaMOTHOCTb;

TEOPETUYECKHUE OCHOBBI UH(POPMATUKH;

aJITOPUTMBI U IPOrPaMMHUPOBAHUE;

UH(GOPMAIIMOHHBIE TEXHOJIOTHH.

B cucreme obmiero oOpa3zoBaHus HHPOpMATHKa MpU3HAHA OOS3aTEIBHBIM
yuebHpiM npeameroM. GI'OC OOO mpenycMOTpeHbl TpeOOBaHUS K OCBOEHUIO
NPEIMETHBIX Pe3yJbTaTOB MO MHPOPMATUKE HA 0230BOM U YTIyOJEHHOM YPOBHSIX,
UMEIOIUX 00Illee COAEepKaTeIbHOE SAPO U COTIACOBAHHBIX MEXAY CO00il. 1O
MO3BOJISIET PEAIN30BbIBATh YINIyOJNEHHOE M3ydyeHHE MHPOPMATHUKU KaK B paMKax
OTHEJIbHBIX KJIaccoB, TaK M B paMKaX HMHAMBUIYAJIbHBIX 00pa30BaTEIbHBIX
TPAEKTOPUI, B TOM YHCJIE HCIIOJIb3Ysl CETEBOE B3aUMOJEWUCTBHE OpraHU3alUid U
JUCTAaHIMOHHbIE  TexHoJoruu. [lo 3aBeplieHMM  peanu3aluy  IPOrpaMm
yriIyOJIEHHOTO YpOBHSI OOy4alolIMecss CMOTYT JEeTajlbHEe OCBOUTh MaTepual
0a30BOro ypoBHS, OBJIaIETh PACIIMPEHHBIM KPYIOM MOHITHM U METOJOB, PEIlaTh
3aayu 0oJiee BBICOKOTO YPOBHS CIOXKHOCTH.

OOmiee yuciIO 4acoB, PEKOMEHIOBAHHBIX AJIs M3y4eHHs HMH(OPMAaTUKU Ha
yrayoJieHHOM ypoBHe, — 136 JacoB: B 8 kitacce — 68 yacoB (2 4yaca B HeJeni0), B 9
KJ1acce — 68 4acoB (2 yaca B HEJIETIO).



COIAEPKXAHUE OBYUYEHUA
8 KIIACC

TeopeTruueckne 0CHOBbI HHPOPMATHKH.

[lo3urmoHHbIE U  HEMO3UIIMOHHBIE CHUCTEMBbI CUHUCIEHUSA. AJdaBuT.
OcHoBanue. Pa3zépuyras popma 3anucu uucina. [lepeBoa B JeCATUUHYIO CUCTEMY
YyuCell, 3alUCaHHbIX B IPYTUX CUCTEMaX CUUCIICHHUS.

Pumckas cuctema cuuciaeHus.

JIBouuHas cuctema cuucieHus. [lepeBo HATypalbHBIX YUCEN B JIBOMYHYIO
cucteMy cuucieHus. BoceMepuuHas cucrema cuucieHus. llepeBon uucen us
BOCBMEPUYHON CHUCTEMBbl B JBOMYHYI) U JECATHUYHYIO CHUCTEMBI U 0OpaTHO.
[lecTHaguaTUpUYHAS cucrema CUUCIIEHUSL. [lepeBon qucen u3
IECTHAIATUPUIHON CUCTEMBbl B JIBOMYHYIO, BOCBMEPHUYHYIO M JCCATUYHYIO
CHUCTEMBI U 0OPATHO.

ApudmeTrndeckue ornepai B JBOUYHON CUCTEME CUUCIICHHUS.

[IpencraBnenre 1enblx uucedl B P-MUHBIX  cUCTEMaxX  CUMCIICHUA.
Apudmernyeckue onepanuu B P-U4HbIX cucTeMaX CUUCIICHHUS.

Jlornueckue BbICKa3biBaHMs. Jlormyeckne 3HA4Y€HUsS  BBICKA3bIBAaHUMU.
DNeMEeHTapHbIE W COCTaBHbIE BbICKa3blBaHUA. Jlornueckue omepamuu: «u»
(KOHBIOHKIIMSI, JIOTHYECKOE YMHOXKEHHUE), «WIN» (IU3bIOHKIHUSA, JOTHYEeCKOe
CJIIOKEHHE), «HE» (JOTMYECKOE OTPULIAHUE), CHCKIIOYAKOUIEE UIN» (CIOKEHHUE IO
MOAYJIO 2), <«UMIUTMKaUMs» (CI€AOBAHMUE), <«OKBUBAJICHIUA» (JOTHMYECKas
paBHO3Ha4YHOCTH). [IpuoputeT nornueckux onepanuid. OnpenesieHHe UCTUHHOCTU
COCTaBHOT'O BBICKA3bIBaHUS MPU U3BECTHBIX 3HAUYECHHUSIX WCTUHHOCTH BXOISLIUX B
HEr0 3JIEMEHTAPHBIX BbICKAa3bIBAHUIM.

Jlornueckue BelpaxkeHus. IlpaBuna 3amucu  JIOTUYECKUX  BBIPAXKECHUU.
[locTpoenne TabIULl HCTUHHOCTH JIOTUYECKHX BBIPAXKEHUW. YIIPOILIECHUE
JIOTUYECKUX BBIPAKECHUU. 3aKOHBI anreOpbl joruku. [locTpoeHne IOoTHYecKux
BBIpaKEHUU MO TaOJIUIE UCTUHHOCTH.

Jlornueckue 31eMeHThl. 3HAKOMCTBO € JIOTUYECKUMH OCHOBAMH KOMIIBIOTEPA.
Cymmarop.

AJITOPUTMBI U TPOTPaMMHPOBAHHME.

S3pik  mporpammupoBanus  (Python, C++, Java, C#). Cucrema
MPOrpaMMUPOBAHUS: PEJAKTOP TEKCTa IPOTrpaMM, TPAHCIATOP, OTIATUHK.

[lepemennas: tun, uMmsi, 3HaueHue. Llenbie, BelIECTBEHHbIE U CUMBOJIbHbBIC
MIEpEMEHHBIE.

Oneparop mnpucBanBaHus. ApUPMETUYECKUE BBIPAXKEHHUS U TOPSAOK HX
BbIUKCIICHUA. Onepaluun C LEJNbIMU YUCIAMU: LEJTOYHUCIEHHOE JEJIECHHUE, OCTATOK
oT aenenud. [IpoBepka AeIMMOCTH OJTHOTO LETIOT0 YHCIIA HA APYTO€.



Omnepatnuu ¢ BelIeCTBEHHBIMU YUCIaMU. BCcTpoeHHble pyHKIUU.

Crnyyaitnbie (mceBaocCIyuailHbIe) YHCIa.

BerBnenusa. CocTaBHbIE YCIOBUA (3aMCh JIOTMYECKHX BBIPAKEHUM Ha
M3y4aeMOM S3bIKe NporpammupoBanusi). HaxoxxneHne MUHMMyMa U MakCUMyma
U3 JIBYX, TPEX U YETHIPEX umcel. PelleHue KBaapaTHOTO YpaBHEHUs, MUMEIOLIETO
BEILIECTBEHHbIE KOpHU. Jlornueckue nepeMeHHbIE.

HuanoroBass oOTjagka MpPOrpaMM: IIOLIArOBOE BBIMOJHEHUE, MPOCMOTP
3HAYEHUN BEJTUYMH, OTJIAI0YHbIA BBIBOJ, BBIOOP TOUKH OCTAHOBA.

Hukn ¢ ycnoBueM. AnroputM EBKinga s HaxoAEeHHs HauOONBILIETO
oOlIero JenuTens ABYX HATypalbHbIX uucesl. PazbueHue 3amucu HaTypalibHOTO
yyclia B MO3UIIMOHHON CHCTEME C OCHOBAaHHEM, MEHbIIMM WM paBHbIM 10, Ha
oTaenbHble HUPphl. Pa3noxkeHne HaTypadTbHOIO YUCIA HA MPOCTHIE COMHOKUTEINH.

[Hukn c mnepemMeHHOW. ANTOpUTM TPOBEPKHM HATYpaJIbHOIO 4YHCIA Ha
POCTOTY.

Ananuz anroputmoB. OrpesieieHue BO3MOXHBIX PE3yJIbTaTOB padOThI
aIropuT™Ma TpU  3aJaHHOM MHOXXECTBE BXOJHBIX JaHHBIX, OIpEJCICHHE
BO3MOJKHBIX BXOJIHBIX JAHHBIX, MPUBOJISIINX K JAHHOMY pe3yJbTary.

OO0paboTKa MOTOKA MAHHBIX: BBIUHUCIEHUE KOJIMWYECTBA, CYMMBI, CPEIIHErO
apu(PpMETUIECKOr0, MUHUMAJIBHOTO U MAaKCUMAaJbHOTO 3HAYEHHH 3JIEMEHTOB
MOCJIEI0BATEIIBHOCTH, YAOBIETBOPSIOIINX 3aJaHHOMY YCIJIOBHIO.

O06paboTka CUMBOJIBHBIX JTaHHBIX. CUMBOJIbHBIE (CTPOKOBBIE) MEPEMEHHBIE.
[TocumBonbHas oOpaboTka cTpok. [loacy€r yacTOTHl TOSIBICHUS CUMBOJIA B
ctpoke. Berpoennbie hyHKITUN 111 00pabOTKU CTPOK.

Tabnuunble BenuuuHbl (MaccuBbl). OgHOMEpHBIE MaccuBbl. CoCTaBIeHUE U
OTJIaJIKa TMPOTPaMM, PEATU3YIOIIUX TUIIOBBIE allTOPUTMBI 00PAOOTKH OJHOMEPHBIX
YHCIOBBIX MAcCCHBOB, Ha OJHOM M3 SI3bIKOB mporpammupoBanus (Python, C++,
Java, C#): 3amosHeHHME YHCJIOBOIO MacCHBa CIyYalHBIMH YHCIaMH, B
COOTBETCTBUM C (OpMyJOl HIM NyTEM BBOJA YHCEN, HAXOXKICHHE CYMMBI
AJIEMEHTOB MAacCHUBA; JIMHEHHBIM NOMCK 3aJIaHHOIO 3HAYEHHUS B MACCHUBE, MOJCUYET
3JIEMEHTOB MAaCCHBA, YJOBJIETBOPSIOIIMX 3aJl@HHOMY YCJIOBHIO, HaXOXICHHUE
MHUHHMAaJIbHOTO (MaKCUMaJILHOT0) 3JIEMEHTA MacCHUBA.

[ToHsAITHE O CIIOKHOCTH AITOPUTMOB.

NupopmManoHHbIe TEXHOJIOIUH.

[Torsitue 006 >neKTpOHHBIX TabmuIax. THITHI TAaHHBIX B STMEUKAX DJIEKTPOHHOM
tabymnbl. PenaktupoBanue u dopmatupoBanue Tabmui. BcTpoenHbie (QyHKIMH
JUIs TIOMCKAa MAaKCMMyMa, MUHUMYyMa, CYMMbl M CpEOHEro apupMeThudecKoro.
CoptupoBka u ¢uiabTpalusi JaHHBIX B BbIJIEIEHHOM Juamna3oHe. I[loctpoenue
auarpamm (TUcTorpamMma, Kpyropasi AvarpaMmma, TouedyHasi guarpamma). Beioop
TUIA TUArPAMMBbL.



[IpeobpazoBanue dhopmyn npu konupoBaHuu. OTHOCUTENbHAS, A0COIIOTHAS
Y CMEIlIaHHas aJpecarusl.

9 KUIIACC

Ilu¢ppoBasi r(paMOTHOCTH.

I'nmo6anbnas cerb UuTepuer. IP-agpeca y3noB. CeteBoe XpaHeHUE AaHHBIX.
MeTo1bl MHIUBHIYAJIBHOTO ¥ KOJUICKTUBHOT'O Pa3MeEIIeHUsI HOBOH MH(pOpMaIUU B
WNutepHere. bonbpmue naHHbIC (MHTEPHET-IAHHBIC, B YacCTHOCTH JIaHHBIC
COITMAJIbHBIX CETEH).

Pazpabotrka BeO-ctpanun. S3pik HTML. CrpykTypa BeO-CTpaHUIIBL.
3aroioBOK # Teno cTpaHuibl. Jlormyeckas pa3meTKa: 3arojoBKH, a03allbl.
Pa3paboTka cTpaHHmIl, COACPKANTUX PUCYHKH, CITUCKH M TUTIEPCCHIIKH.

[TonsitTue 06 wHOpMaMOHHON 0€30MacHOCTH. YTPO3bl MH(OOPMAIIMOHHOU
0e30MacHOCTU TIpu paboTe B TJI00ATBHON CETH M METOJIbI MPOTHUBOJCHUCTBUS UM.
[IpaBuna Oe3omacHol ayTeHTU(UKanMU. 3amuyra JUYHOW WHOpMau B
WNurteprere. bezonacHble crpateruu noseaeHus B MutepHete. [IpeaynpexacHue
BOBJICUCHUSI B JECTPYKTHBHBIE M KPUMHUHAJIbHBIE (OPMBI CETEBOM AKTHBHOCTH
(xuOepOyIuHT, GUITUHT U Apyrue GOPMbI CETeBON aKTUBHOCTH).

Bune! nestensnoctu B UntepHete. MIHTepHET-CEpBUCH: KOMMYHUKAIIMOHHBIE
cepBUCHl  (TIouTOBasi Ciyk0a, BHUICOKOH(GEPEHIIMH U JIPYTHE CEPBUCHI),
CIIpaBOYHBbIE CIIYKObI (KapThl, paclucaHusi W JApYyrue), MOUCKOBBIE CIYKOBI,
ciy’kObl OOHOBIIEHMSI TIporpaMMHOro obecnieueHus. CepBUCH TOCYAapCTBEHHBIX
YCIIYT.

O6maunpie xpanunuiia JaHHbIX. CpeacTBa COBMECTHOM  pa3pabOTKu
JTOKyMEHTOB (oHmaiH-o¢ucel). IIporpammHoe obOecrieueHne Kak BeO-CEpBHC:
OHJIAWHOBBIE TEKCTOBbIE U TpauUecKue peaakToOpbl, Cpeabl pa3padOTKH
MPOrpaMM.

TeopeTuueckue 0CHOBBI HHPOPMATUKI.

Mopenb. 3amauu, pemaeMble ¢ MOMOIIbI0 MoaenupoBanus. Kinaccudukamnmm
Mozenel.  MarepuanbHple  (HaTypHble) ©  HH(POPMAIMOHHBIE  MOJIEIH.
HenpepwiBHble U puckperHeie moxaenu. Mmurammonusle Mogenu. Wrposeie
mozaenu. OIleHKa COOTBETCTBHE MOJEIN MOJCIHPYEMOMY OOBEKTY W IEsIM
MOJICIIUPOBAHUSI.

Tabnuansie Mogenu. Tabiuila Kak MpeICcTaBICHUE OTHOIICHUS.

ba3er nmanHbIX. OTOOp B TaONHIE CTPOK, YIOBJICTBOPSIOMIUX 33laHHOMY
ycioButo. Pa3pabotka ogHoTabanuHOM Oa3bl JaHHBIX. COCTaBlIEHHE 3alpPOCOB K
0a3e JaHHBIX C TTOMOIIBIO BU3YaIbHOTO PEIAKTOPA.

I'pad. Bepmnna, pedpo, mytb. OpHeHTUPOBAHHBIE U HEOPUEHTHUPOBAHHBIC
rpadel. [nuna (Bec) peOpa. BecoBas matpuma rpada. [nuHa nytu Mexay



BepuinHamu rpada. Ilouck ontumansHoro mytud B rpade. HavanbHas BeprimHa
(MCTOYHMK) ¥ KOHEUYHasl BepIIHA (CTOK) B OpUEHTUPOBaHHOM rpade. Brruncienue
KOJIMYECTBA IMyTEH B HAIIPaBICHHOM ALIMKIMYECKOM rpade.

HepeBo. Kopenn, BepmmHa (y3en), JucT, peOpo (myra) nepeBa. Bricorta
nepesa. [loanepeso. IIpumepsl ucnosb3oBanus aepeBbeB. [lepebop BapuaHTOB C
MOMOILBIO JIepeBa.

[TondaTHe MaTeMaTUYECKOM MOJENIH. 3aJadyd, pElIaeMble C TOMOIIbIO
MaTeMaTUYeCcKOro (KOMIBIOTEPHOT0) MoJieaupoBanusd. OTandyre MaTeMaTH4ecKou
MOJIENTM OT HATypHOHM MOJEIM M OT CJIOBECHOTO (JIUTEpaTypHOro) OIMUCAHUS
00BbeKTA.

Oranbl KOMIBIOTEPHOTO MOJEIMPOBAHUSA: MOCTAHOBKA 3aJlayl, MOCTPOCHHE
MaTEeMaTUYECKON MOJEeNH, MPOrpaMMHasi peaau3aliusi, TECTUPOBaHKE, MTPOBEICHHE
KOMITBIOTEPHOTO AKCIIEPUMEHTA, aHAIU3 €TI0 Pe3yIbTaTOB, YTOUHEHHE MOJIEIH.

AJITOPUTMBI U MPOTPaMMHPOBAaHHUE.

Pa3buenne 3amaun  Ha moA3amadd. BcrnomorareiabHbIE  aJITOPUTMBI
(moxmporpaMmel, mpoueaypsl, GyHkmun). [lapameTpsl Kak CpeacTBO U3MEHEHUSI
pe3ynbTatoB  paboThl moamporpamMmbl.  Pesymbrar  GyHkumu. Jlorumueckue
byHKIMH.

Pexypcusi. PexypcuBHbie moanporpammsel (Mporeaypsl, GyHKIUK). YCIoBHue
OKOHUYaHUs pekypcuu (0a3oBbie cimydaun). [lpumenenue pexypcuu s nepedopa
BapUaHTOB.

CoptupoBKa  MaccHMBOB.  BCTpoeHHbIE  BO3MOXHOCTH  COPTHPOBKH
BBIOPAHHOTO sI3bIKa TporpaMmupoBanusa. COpTHPOBKA MO HECKOJIBKUM KPUTEPUIM
(YpOBHSIM).

JIBOMYHBII TOUCK B YIIOPSIOYCHHOM MACCHBE.

JIsymepuble MaccuBbl (MaTpulibl). OCHOBHBIE alTOPUTMBI  00pPabOTKHU
JBYMEPHBIX MacCHUBOB (MaTpHIl): 3all0JIHEHUE JBYMEPHOTO MAacCUBa CIy4YailHbIMU
YUClIaMHd W C HCIOJIb30BaHUEM (OPMYJ, BBIYMCICHUE CYMMBI 3JEMEHTOB,
MUHAMYMa ¥ MaKCUMyMa CTpPOKH, CTOJIOIa, AuWama3oHa, TOUCK 3aJaHHOTO
3HaueHusl. COpTUPOBKA MO HECKOJIBKUM KPUTEPUSM (YPOBHSIM).

JluHaMHuueckoe MpOorpaMMUpOBaHMEe. 3aJadyd, pellaeMbleé C [OMOUIBIO
JUHAMUYECKOTO  MPOTPAMMHUPOBAHUS:  BBIYUCICHHE  (YHKIWUNA, 3aJaHHBIX
pEKyppeHTHOH (HOpMYIIO, MOJCYET KOJMYECTBA BAPUAHTOB, BBIOOP ONTUMAIBLHOTO
pELICHMS.

VYupasneane. Curnan. O6patHas cBs3b. [lomydeHne curaaaoB oT mu(poOBHIX
JNATYMKOB (KacaHWsl, pPacCTOsIHUS, CBeTa, 3Byka U Jpyroro). [Ipumepsl
WCIOJb30BaHUsl TMPUHIIMIA OOpaTHOM CBSI3M B CHUCTEMax  YIpaBICHUS
TEXHUYECKUMHU YCTPOMCTBAMHU, B TOM uuciie B poOotorexHuke. I[Ipumepsi
pPOOOTHU3UPOBAHHBIX CUCTEM (CHCTEMa YNpaBJICHUS JIBHOKEHUEM B TPAHCHOPTHOMU



CHUCTEME, CBapO4Has JHMHMS aBTO3aBOJA, ABTOMATU3UPOBAHHOE YIIPABICHUE
OTOIJICHUEM JOMa, aBTOHOMHAsl CUCTeMa YIPABICHUS TPAHCIIOPTHBIM CPEICTBOM
U APYTHUE CUCTEMBI).

NupopmanoHHbIe TEXHOJIOI M.

YcioBHBIE BBIYHMCICHUS B JIIEKTPOHHBIX Tabmumax. CyMMUpOBaHHE U
MOJACYET 3HAYEHUN, OTBEYAIOIIUX 3aJaHHOMY YycioBHio. OOpaboTka OONBIIMX
Ha0OpOB JTAHHBIX.

JInHAMHUYECKOE MMPOTPAMMHUPOBAHHE B AIEKTPOHHBIX TaOIHIIAX.

YucneHHOe MOAETUPOBAHUE B AJIEKTPOHHBIX Tabaunax. YncieHHoe pelieHne
ypaBHEHUI ¢ MOMOIIbI0 To100pa napamerpa. [lorck onTUMaIbHOTO pEeLIeHMS.

Ponb nHpOpPMAIIMOHHBIX TEXHOJOTHI B Pa3BUTHH SKOHOMUKH MUpA, CTPaHBbI,

pEeruoHa.
OtkpeiThie  OOpa3oBaTenbHble pecypchl. [Ipodeccuu, cBsizaHHBIE C
uHpOpMATUKOM W MHPOPMALMOHHBIMU  TEXHOJOTHUAMH:  BeO-au3aifHep,

IPOTPaAaMMHUCT, pa3pabOTUYNK MOOMIBHBIX MPUIIOKEHUHN, TECTUPOBIIUK, APXUTEKTOP
IPOrpaMMHOr0 O00ECIeYeHUs, CHEIUATUCT IO aHaJu3y JIaHHBIX, CHUCTEMHBIN
aIMUHUCTPATODP.
3HaKOMCTBO C TIEPCIIEKTUBHBIMHU HAMPABICHUSMH Pa3BUTHUA WHOOPMAIMOHHBIX
TEXHOJIOTUH (Ha MpUMepe UCKYCCTBEHHOT'O UHTEJUIEKTa M MAIIMHHOTO 00y4YeHUs ).
CucreMbl yMHOT'0 ropojia (KOMITIBIOTEPHOE 3pEHHE U aHAJIN3 OOJIBIINX JAHHBIX).



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
NHO®OPMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA3OBAHUA

N3yuenne wuHbOpMATUKH HAa YpOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUS
HaIIPaBJICHO HA JIOCTHIKEHUE OOYYAIONUMHUCS JIMYHOCTHBIX, METANPEJAMETHBIX H
MPEIMETHBIX PE3yJIbTaTOB OCBOCHHUS COJEPKAHUS YICOHOTO MpeaMETa.
JIMYHOCTHBIE PE3YJIBTATbDI

JIn4HOCTHBIE pe3yJbTaThl HMMEIOT HAMPABICHHOCTh HaA peEIIeHUEe 3ajad
BOCIIUTAHMS, PA3BUTUSA U COLMAIM3AIMU OOYYalOIUXCS CPEeJACTBAMU Y4E€OHOTO
npeaMeTa.

B pesynbrate usyuenus uHGOPMATHUKA HAa YPOBHE OCHOBHOI'O OOIIEro
oOpaszoBanus y obOyuaromierocss OyayT copMHUpOBaHbI CIEAYIONIME JTUIHOCTHBIC
pEe3yIbTaThI B YaCTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

IIEHHOCTHOE OTHOIIICHUE K OTEUECTBEHHOMY KYJIbTYPHOMY, UCTOPUIECKOMY U
HAyYHOMY HAacClEeAuI0, MOHUMaHUE 3HAYeHUs MHPOPMATUKH KaK HAYKU B >KU3HU
COBPEMEHHOI'0 00IleCTBa, BIaJCHUE JTOCTOBEpPHOM MHGPOpMAIMEl O MepenoBbIX
MHUPOBBIX M OTEUYECTBEHHBIX JOCTIKEHHMSIX B 0O0JacTH HWHOOPMATUKU H
MH(POPMAIIMOHHBIX TEXHOJOTHM, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX O
1udpoBoi TpaHchopMalry COBPEMEHHOT0 00IIeCTBa;

2) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

OpUEHTAIMSI HA MOPaJIbHbIE IEHHOCTHU U HOPMBI B CUTYallMsIX HPABCTBEHHOTO
BbIOOPA, TOTOBHOCTH OIICHUBATh CBOE MOBEJICHHUE U MOCTYIIKH, a TAK)KE IMMOBEICHNE
U MIOCTYNKH APYTHUX JIFOAEH C MO3UIMU HPABCTBEHHBIX U MIPABOBBIX HOPM C YUETOM
OCO3HAHUS TOCJEICTBUI TOCTYNKOB, AaKTUBHOE HENPHUITUE aCOUUAIBbHBIX
MOCTYNKOB, B TOM uuncie B IHTepHeTe;

3) rpaskaIaHCKOr0 BOCIIUTAHUSA:

IPEACTaBICHUE O COIMAIbHBIX HOpPMaxX MW MpaBWIaX MEKINYHOCTHBIX
OTHONIICHWH B KOJUJICKTHBE, B TOM 4HCIE€ B COIHUAIBHBIX COOOIIECTBAX,
coOJIfoIcHuE TpaBUl 0OE€30MAaCHOCTH, B TOM YHCJE€ HABBIKOB 0E€30MaCHOTO
noBefeHuss B MHTepHeT-cpele, TOTOBHOCTh K Pa3HOOOpa3HOMl COBMECTHOM
JESTENHPHOCTA TPU BBIMOJHEHUW YUEOHBIX, MO3HABATEIBHBIX 3a/a4, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHHME K B3aMMOIIOHUMAHWUIO W B3aUMOIIOMOIIU B
MpoIecce ITOM y4eOHOM MesITeIbHOCTH, TOTOBHOCTh OIIEHUBATh CBOE MOBEACHUE U
MOCTYNKA CBOUX TOBApPUILEH C MO3ULIUM HPABCTBEHHBIX M MPABOBBIX HOPM C
Y4ETOM OCO3HAHUSI TOCIEACTBUM MTOCTYIIKOB;

4) HeHHOCTell HAYYHOI'0 MO3HAHMS



c(OpMHPOBAHHOCTh MHUPOBO33PEHUYECKUX MPEACTaBICHU 00 uH(pOpMaluu,
UH(OPMAITMOHHBIX mporeccax u WH(GOPMAIIMOHHBIX TEXHOJIOTHSIX,
COOTBETCTBYIOIIIUX COBPEMEHHOMY YPOBHIO DPa3BUTHS HAayKH M OOIIECTBEHHOM
MPAKTHKU U COCTABISIONINX 0a30BYI0 OCHOBY JUISI TOHUMAHUS CYITHOCTH HAYYHOM
KapTUHBI MUPA;

UHTEpEC K OOYYECHHI0O M TO3HAHMIO, JI0003HATEILHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K €aMOOOpa30BaHUIO, OCO3HAHHOMY BBIOOPY HAaNpaBIE€HHOCTH H
ypOBHS 00y4YeHUS B JaTbHEHIIIEM;

OBIIQZICHNE OCHOBHBIMH HAaBBIKAMHU HCCJIEIOBATEIILCKON JIEATEIHHOCTH,
yCTaHOBKAa Ha OCMBICJICHHE OIbITa, HAONIONEHUH, TMOCTYNKOB W CTpPEMJICHHE
COBCPIIIEHCTBOBATh MYTH JOCTHKCHUS WHIUBUIYAIBHOTO U  KOJJICKTUBHOTO
0J1aronoayyus;

c(hOpMHPOBAHHOCTh WH(POPMAIMOHHOW KYJIBTYPBhI, B TOM YHCJIC HABBIKOB
CaMOCTOSITETTbHOW pPaboThl C Y4eOHBIMH TEKCTaMH, CIPAaBOYHON JIUTEPATYpOH,
pa3HOOOpa3HBIMU CpPECTBAMH HH(POPMAIIMOHHBIX TEXHOJOTHHA, a TaKKe yYMEHUs
CaMOCTOSITETTFHO OMPEENSTh [IEeJTU CBOCTO O0YYCHHSI, CTAaBUTh U (HOPMYIHPOBATH
s ceOs HOBBIE 3a/7aud B y4éOe W IMO3HABaTENbHOW ACSITENLHOCTH, Pa3BHBATH
MOTHBBI U HHTEPECHI CBOEH MO3HABATENbHOMN A TEIbHOCTH;

5) popmupoBanusi KyJbTYPbI 310POBbSI:

OCO3HAHHME IIEHHOCTU JKU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0POBbIO, yCTaHOBKA Ha 3J0pOBbIM 00pa3 >XM3HM, B TOM 4YHUCIE M 3a CYET
OCBOCHHUSI U coOJoeHUs TpeOoBaHMK O€30mMacHON SKCIUIyaTalluud CPEJICTB
MH(GOPMAIIMOHHBIX U KOMMYHUKAITMOHHBIX TEXHOJIOTHH;

6) Tpy10BOr0 BOCIMTAHMS:

UHTEpEeC K TMPaKTHUECKOMY H3yudeHuto mpodeccuit u Tpyma B cdepax
npodeccroHaIbHON NeSATeIIbHOCTH, CBSI3aHHBIX c HH(pOPMATHUKOM,
MPOrPaMMHUPOBAHUEM W HMH(POPMAIMOHHBIMU TEXHOJOTHUSMH, OCHOBAHHBIMU Ha
TOCTIKEHUAX HAyKU MHPOPMATHKU U HAYYHO-TEXHHUYECKOTO MPOTPECCa;

OCO3HAHHBIK BBIOOP W  TOCTPOEHWE WHIWBHUIYAIbHOW  TPACKTOPUH
oOpa3oBaHHsA U J>KU3HCHHBIX IUIAHOB C YYETOM JHMYHBIX W OOIIECTBEHHBIX
MHTEPECOB U MOTPEOHOCTEM;

7) 3K0JOrn4eCKOro BOCIIMTAHMS

OCO3HaHHE TJI00ATHHOTO XapakTepa JKOJOTHUECKHX MPOoOIeM W IMyTed uX
pelieHusi, B TOM 4YHCIE€ C Yy4ETOM BO3MOXXHOCTEH WH(OOPMAIMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

8) ajanTanun K M3MEHSIOIUMCS YCJIOBHSIM CONMATBLHOM Cpe/ibl:

OCBOCHHE OOYYAIONIMMUCS COIHUAIBLHOTO OIbITa, OCHOBHBIX COITMATBHBIX
poJiell, COOTBETCTBYIONIUX  JEATEIBHOCTH  BO3pacTta, HOPM ¥  TPaBUI



OOLIECTBEHHOTO MOBEAEHUS, (POPM COLMAIbHOM KM3HU B IPYyMIax U COOOLIECTBAX,
B TOM YHCJI€ CYIIECTBYIOIIUX B BUPTYaJIbHOM IIPOCTPAHCTBE.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE pe3yibTaTbl OCBOEHHUS MPOrpaMMbl MO HHPOpPMATUKE
OTpakalOT  OBJIAJICHUE  YHHUBEpPCAJbHBIMU  Y4YEOHBIMU  JACUCTBUSAMH  —
ITI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU, PETYIATHBHBIMHU.

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA

ba3oBble Jornueckue aeicTBus:

yMEHUE OINpeJeNsiTh TMOHATHS, CO3/JaBaTh OOOOIIEHUs, YCTaHaBJIMBATH
aHaJOTUM, KIAcCUPUIUPOBATH, CAMOCTOSTEIHLHO BBHIOMpPATh OCHOBAHUS W
KpUTEpUHU ISl KiacCU(UKAIUU, YCTaHABIUBATh MPUUYMHHO-CIICICTBEHHBIC CBSI3H,
CTPOUTH JIOTUYECKUE PACCYKICHUS, MPOBOAUTH YMO3AKIIOUCHUS! (MHIYKTHUBHBIE,
JIETyKTUBHBIC U 110 aHAJIOTHH) U BHIBOJIBI;

yMEHHE CO37]aBaTh, MPUMEHITh M IPEOOPa30OBHIBATH 3HAKHM W CHUMBOJIBI,
MOJICIIH M CXEMBI JIJISl pelieHrs YIeOHBIX U MTO3HABATEIbHBIX 3a/1a4;

CaMOCTOSITEJILHO BBIOMPAThH CIOCOO pelIeHus yueOHOW 3ajaun (CpaBHUBATH
HECKOJIbKO BapMAaHTOB peIIeHUs, BHIOMpATh HauOoyiee MOAXOMSIINN ¢ y4ETOM
CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBnble ucciienoBarejabCcKue AeHCTBUSA:

dbopMyIUpOBaTh BOMPOCH], (HUKCHUPYIONIHME pa3pblB MEXAY peadbHBIM U
KeJIaTeIbHBIM COCTOSTHUEM CUTYAIIUH, 00BEKTa, 1 CAMOCTOSITEIILHO YCTaHABINBATh
HMCKOMOE M JJaHHOE;

OIICHUBATh HAa MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OPMAIIHUIO, TIOJIYICHHYIO
B XOJI€ UCCJICOBaHUSI;

IIPOTHO3UPOBATh BO3MOXKHOE JaJbHEHINIEEe Pa3BUTHE IIPOIECCOB, COOBITHHA U
WX TIOCJEJCTBUS B aHAJOTMYHBIX WM CXOJHBIX CUTyallUsX, a TaKKE€ BbIJBUTaTh
MPEINOI0KEHUS] 00 MX Pa3BUTHUU B HOBBIX YCJIOBUAX U KOHTEKCTAX.

Pabora ¢ undgopmanmeii:

BBISIBIIATE JAchUIAT WHGOPMAIMN, JAHHBIX, HEOOXOIHUMBIX IS PEIICHUS
MMOCTABJICHHOM 3a/1a4H;

MPUMEHSATHh Pa3IUYHbIE METOJAbl W HMHCTPYMEHTHI MNPH TOHUCKE U OTOOpe
nHpOpMaMK W3 KMCTOYHHKOB C YYETOM TMIPEUIOKCHHOW YYeOHOW 3amadud U
3aJJaHHBIX KPUTEPUECB;

BBIOMpATh, AHAIM3UPOBATH, CHUCTEMATU3UPOBATh W HMHTEPIPETUPOBATH
HH(pOPMALIMIO PA3TMYHBIX BUIOB M (HOPM MPEACTABICHUS;



CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMANbHYIO  (OpMY  MpPEICTABICHUS
nHpOpMalMM U WUTIOCTPUPOBATh pEIIaeMble 3a7a4dl HECIOXKHBIMU CXEMaMH,
quarpaMmMamMu, HTHbIMHU TpauuecKuMH OOBEKTaMU U UX KOMOWHALIUSIMU;

OIICHUBATh JIOCTOBEPHOCTh HHGPOPMAIMU IO KPUTEPUSIM, MPEIT0KECHHBIM
yUHUTENIeM I CHOPMYIUPOBAHHBIM CAMOCTOSITEIBHO;

3¢ (PEeKTUBHO 3alIOMUHATH U CUCTEMATU3UPOBATh NH(POPMALIHIO.

KoMMmyHHKAaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eficTBHUS

Oo0wmenue:

COIIOCTAaBJISITh CBOM CYXKJICHUS C CYXIACHUSIMHU JIPYTUX YYaCTHHKOB JUANOTra,
O0OHapYyKHUBATh Pa3INUUE U CXOACTBO MO3UITUH;

MyOJIMYHO TPEJICTABIIATh PE3YyJIbTAThl BHITOJIHEHHOTO OTBITA (IKCIICPUMEHTA,
UCCJICJIOBAHUS, IPOCKTA);

CaMOCTOSITEJILHO  BBIOMpATh (OpMAT BBICTYIUICHUS ¢ y4€TOM 3ajad
NPEe3CHTAIMd M OCOOCHHOCTEH ayJMTOPHH M B COOTBETCTBUHM C HUM COCTABIIATH
YCTHBIC U TUCBMEHHBIE TEKCTHI C HCIIOJIb30BAHUEM MJLUTFOCTPATHBHBIX MaTEPHAJIOB.

CoBMecTHas 1eSITEJIbHOCTD (COTPYAHUYECTBO):

MOHUMATh M HCIOIB30BaTh MPEUMYIECTBA KOMAaHIHON M MHIMBHUIYyaIbHOU
paboThl TpHU pEUICHUU KOHKPETHOM NpoOieMbl, B TOM 4YHCJIE€ NpPHU CO3/IaHUU
UH(GOPMAIIMOHHOTO MTPOYKTA;

NPUHUMATh 1E€JIb COBMECTHOM HMH(POPMALMOHHOW AEATEIBHOCTH TO COOpY,
oOpaboTke, mepenade, Qopmanuzanuu WHOOPMALMK, KOJIJICKTHBHO CTPOUTH
JEUCTBUS MO €€ JOCTIKEHUIO: PACIPENIeNsiTh POJIM, I0rOBAPUBATHCS, 00CYKAATh
MIPOIIECC U PE3yJIbTAT COBMECTHOM pabOTHI;

BBITIOJIHSITh CBOKO YacTh PaboThl ¢ mHbOpManuer wim HWHPOPMAIMOHHBIM
POJYKTOM, JOCTUTas KadeCTBEHHOT'O pe3yJjbTaTa IO CBOEMY HAIPaBICHUIO H
KOOPJIMHUPYS CBOM JIEUCTBUS C IPYTUMU YICHAMH KOMAH]IbI;

OIICHMBATh KaYECTBO CBOETO BKJIa/la B OOIIMI HHPOPMAIIMOHHBIN MPOAYKT TIO
KPUTEPHSIM, CaMOCTOSITEIILHO c(hopmMynTupOBaHHBIM y4aCTHUKAMHU
B3aUMOJICHCTBUS;

CpaBHUBATh PE3yJIbTaThl C HMCXOJHOW 3a7avyeid W BKIAJ] KaXKJOTO 4YICHA
KOMaHJbI B JIOCTIDKCHHE PE3yJbTaTOB, pa3leisaTh chepy OTBETCTBEHHOCTH U
MPOSIBIIATH TOTOBHOCTH K MPEOCTABICHHUIO OTUETA TIEPE]T TPYIIIOH.

PeryasiTUBHbIC YHUBeEpPCAJIbHbIe YYeOHbIE 1eHCTBUSA
Camoopranusanus:
BBISIBJIATH B JKU3HEHHBIX M Y4YEOHBIX CHUTyalusiX MOpoOJeMbl, Tpelyrolue
peLICHUS;
OpPUEHTHUPOBATHCA B PA3JIMYHBIX TMOJAXOJAaX K NPUHATUIO PEIICHUHN
(MHAMBUYyaTbHOE IPUHSATHE PEUICHUN, IPUHITHE PEIICHUI B TPYyIIIIE);



CaMOCTOSITEJIbHO COCTABJISITh AJTOPUTM pELIEHUs 3ajaud (WIK €ro 4acTh),
BBIOMpATh CHOCO0 pelieHus] y4eOHOH 3aaud ¢ y4€TOM HMEIOLIUXCS PECYPCOB H
COOCTBEHHBIX BO3MOXHOCTEW, AapryMEHTHpPOBaTh MpEJIaracMble BapUAHTHI
peLIeHUN;

COCTaBIIATh IUIAH JCHUCTBUHM (IUIaH peanu3aldd HAaMEUYEHHOro alrOpuTMa
pelIeHMs), KOPPEKTUPOBATH MPEIJIOKEHHBIM aNropuT™M € YYETOM MOJIYYEHHS
HOBBIX 3HAHUM 00 M3y4yaeMOM OOBEKTE;

OPOBOAUTH BBHIOOP B YCIOBUAX NPOTUBOPEUMBOW HH(POpMaLUU U OpaTh
OTBETCTBEHHOCTb 32 PEILICHHUE.

CaMokoHTpOJIb (peduiekcus):

BJa/IeTh CIOCO0aMH CAMOKOHTPOJISl, CAMOMOTHBALIMU U PEIICKCUU;

JlaBaTh OLICHKY CUTYallMu U Npe/jiarath jiaH €€ n3MeHEeHUS;

YUUTBHIBATh KOHTEKCT U MPEABHUIIETh TPYIHOCTH, KOTOPHIE MOTYT BOZHUKHYTh
Opu pelieHud y4eOHOM 3ajauM, aJanTHpOBaTh pEIICHHWE K MEHSIOMUMCS
00CTOSATCILCTBAM;

OOBSICHSATH ~ TPUYUHBI  JIOCTHOKEHUS  (HEJOCTHIKCHHS)  PE3yJbTaToOB
MH(GOPMAIIMOHHOHN J1eITeNbHOCTH, AaBaTh OLEHKY NMPUOOPETEHHOMY OIIBITY, YMETh
HaXOAUTh MO3UTUBHOE B IPOU3OIIEIIICH CUTYyaIUN;

BHOCUTh KOPPEKTUBBI B JESATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB,
U3MEHMBIINUXCS CUTYAINi, YCTAHOBICHHBIX OMIMOOK, BO3HUKIIUX TPYAHOCTEH;

OILICHMBATh COOTBETCTBUE PE3yJIbTaTa IIEJIN U YCIOBHUSIM.

IMOIMOHAIbHbI HHTEJIEKT:

CTaBUTH ce0s1 HA MECTO JPYroro 4ejoBeKa, MOHUMATh MOTHUBBI M HAMEPEHUS
ApYroro,

IIpunsiTue cedst M APyrux:

OCO3HaBaTh HEBO3MO>KHOCTh KOHTPOJUPOBATh BCE BOKPYT JaXKE€ B YCIOBUSIX
OTKPBITOTO JIOCTYTA K JIIOOBIM 00bEMaM HH(POPMAIIUH.

INPEAMETHBIE PE3YJIBTATBI

K xonny oOyuenuss B 8 kiacce y oOyuwaromierocs OyayT chopMUpPOBaHbBI
CIEeAYIOIINE YMEHUS:
MOSICHATH Pa3finyuvs MEXY MO3UIMOHHBIMUA U HEMO3ULIUOHHBIMU CUCTEMaMU
CUHUCIICHUS;
3alUChIBAaTh, CPaBHUBATh U MPOU3BOJUTH ApUPMETUUECKHE OMEpalU Haj
LETBIMU YUCJIAMU B MO3UIIMOHHBIX CUCTEMaX CUUCIICHHUS;
OMEPUPOBATH TMOHITUSMH  «BBICKA3bIBAHUEY», «JIOTHYECKasi OmNepanus»,
«JIOTUYECKOE BBIPAKEHUEY;



3alUCHIBATh JIOTMYECKUE BBIPAXKEHHUS C HCMIOJIb30BAaHUEM JIU3IBIOHKIINH,
KOHBIOHKIINY, OTPUIAHUS, UMIUIMKAIIUM W  OSKBUBAJICHIUHU, OMNPEICsATh
HUCTUHHOCTh JIOTMYECKUX BBIPAKEHUW MPU H3BECTHHIX 3HAUYCHUSIX HMCTUHHOCTHU
BXOJISIIIIUX B HETO NMEPEMEHHBIX;

CTPOUTH TaOJUIBI WCTUHHOCTH JJISI JIOTUYECKUX BBIPAXKEHUM, CTPOUTH
JIOTUYECKUE BBIPAKEHUS 10 Ta0IUI[aM UCTUHHOCTH;

yIPOILIATh JIOTHYECKUE BBIPAYKEHUSI, UCTIOJIB3YS 3aKOHBI AJIT€OphI JIOTUKY;

IPUBOAUTEH IPUMEPHI JIOTUYECKUX AJIEMEHTOB KOMIIBIOTEPA;

BBIOMPATH TOAXOASIIUN aJTOPUTM JIJIsl PEIICHUS 3a1a4H;

OTEpUpPOBaTh  TMOHATUSMH: TIEPEMEHHAas, TUI  JaHHBIX, OIepalus
NpUCBauBaHUs, apu(METUUECKUE U JIOTMYECKHE OTepalluu, BKIIOYas Orepaluu
IIEJIOYMCIIEHHOTO JICJICHUSI M OCTAaTKa OT JICJICHHUS;

UCIIOJIH30BaTh KOHCTAHThI U TIEPEMEHHBIC PA3JUYHBIX THUIOB (YHUCIOBBIX —
IEJIbIX W BEIIECTBEHHBIX, JIOTMYECKUX, CUMBOJIBHBIX), & TaKXe COJEpKaIlue HUX
BBIPKEHUSI, UCIIOIB30BaTh OMIEPATOP MPUCBANBAHUS;

3alUChIBATh  JIOTUYECKHE BBIPAKCHUS HA  HW3y4aeMOM  S3bIKE
IpOrpaMMUPOBAHUS;

aHAJIM3UPOBATH MPEJIOKESHHBIC AITOPUTMBI, B TOM YHCJI€ ONIPEACIISATh, KaKue
pe3yabTaThl BO3MOXKHBI TPH  3aJJaHHOM MHOXECTBE HCXOJHBIX 3HAYCHUH,
OTIPENICNIATh BO3MOXXHBIE BXOJHBIC JIaHHBIC, MPHUBOIAIINE K ONPEICIEHHOMY
pe3yibTary;

co3/aBaTh M  OTJ@XWBaTh IPOrpaMMbl HA  COBPEMEHHOM  SI3BIKE
nporpaMMupoBaHust oomiero HazHadenus (Python, C++, Java, C#), peanusyroriue
QITOPUTMBI  00paOOTKM YHCIIOBBIX JAHHBIX C HCIOJb30BAaHUEM BETBIICHHM
(HaxOoXJIeHHe MUHUMYMa U MaKCUMyMa U3 JIBYX, TPEX W YETHIPEX YKCEI, PEIICHUE
KBaQIPaTHOTO YPaBHEHUSI, UMEIOIIETO BEIIICCTBCHHBIC KOPHH);

co3gaBaTh HM  OTJIAKHUBATh MPOTPAMMBI HAa  COBPEMEHHOM  SI3bIKE
MPOrpaMMHUPOBAaHMs OOIIEr0 HA3HAYEHUsS W3 TPUBEIEHHOTO BBINIE CIHCKA,
peaNn3yroIfe aaropuTMbl OOPaOOTKM YHCIOBBIX JAHHBIX C HCIOJIb30BAaHUEM
LIMKJIOB C TEPEMEHHOM, ULHKJIOB C YCIOBHSIMHU (QJITOPUTMBbI HAXOXKACHUS
HauOOJBIIIETO OOMIErO JENUTENs JBYX HATypaldbHBIX YHCEN, MPOBEPKH
HATypaJbHOTO YUCIIA HA MPOCTOTY, PA3JIOKEHHUS HATYPaJTILHOTO YKCIIa Ha TIPOCTHIC
COMHOYHUTEIH, BBIJICICHUS (P U3 HATYpaJIbHOTO YKCTIA);

co3dgaBaTh H  OTJIAXHUBATh MPOTPaMMbl HAa  COBPEMEHHOM  SI3BIKE
MpOrpaMMHUPOBAHUSL OOIET0 HAa3HAYEHUsS] W3 MPUBEAEHHOTO BBIIIE CIHCKA,
peanu3yiomne aaropuTMbl 00pabOTKH MOTOKA JAHHBIX (BBIUYHMCICHUE KOJIMYECTBA,
CYMMBI, CPETHETO apu(PMETHIECKOT0, MUHUMAJIBHOTO M MAaKCUMaJIbHOT'O 3HAYEHUI
AJIEMEHTOB YHUCJIOBON TMOCJEA0BATEIbHOCTH, YIOBIECTBOPSIOUIUX 3aJ[aHHOMY
YCJIOBHIO);



co3aBaTh M  OTJAXWBaTh MPOrpaMMbl HA  COBPEMEHHOM  SI3BIKE
MpOrpaMMHUpPOBaHUsl OOIET0 Ha3HAYEHUS] W3 MPUBEAEHHOTO BBIIIE CIHCKA,
peanu3ylomue aaropuTMbl 00paOOTKM CHUMBOJBHBIX JAHHBIX (IIOCHMBOJIbHAS
o0paboTKka CTpOK, TOACYET 4YACTOTHI TMOSBICHHS CHUMBOJAa B  CTpPOKE,
MCIT0JIb30BaHUE BCTPOCHHBIX (PYHKIUHI A1 00pabOTKU CTPOK);

CO3/1aBaTh M OTJIAXKUBATh MPOTPAMMBI, PEaTU3YIOIINE TUIIOBHIE aJTOPUTMBI
00pabOTKU OJAHOMEPHBIX YHCJIOBBIX MACCHBOB, Ha OJIHOM U3 SI3bIKOB
MPOrpaMMHUPOBAHUSL U3 TPUBEIEHHOTO BBIIIE CHHUCKA: 3aMOJTHEHHUE YHCIOBOTO
MacCHBa CIIyYallHBIMU UYUCIIAMH, B COOTBETCTBHH C (OPMYJION WM TyTEM BBOJA
YyyceN, JIMHCHHBINA IMOKMCK 3aJaHHOr0 3HAYCHUS B MAacCHBE, MOJACYET 3JIEMCEHTOB
MacCHBa, YJIOBJIETBOPSIONIMX 3aJaHHOMY YCJIIOBHIO, HaXOXJICHUE CYMMHI,
MHMHHUMAaJIbHOTO0 ¥ MAaKCUMAJILHOT'O 3HAUYCHUH 3JICMEHTOB MaCCHBa;

UCIIOJIB30BaTh  DJEKTPOHHBIE TaOMUUBl i  0O0paOOTKHM, aHamu3a U
BU3yaJIU3allUM YUCIIOBBIX JaHHBIX, B TOM 4YHCJI€ C BBIJCICHHUEM JHarma3oHa
TaOIUITBI M YIIOPSJ0UYUBAHUEM (COPTUPOBKOI) €ro 3JIEMEHTOB;

CO3/1aBaTh U NMPUMEHSTH B JIEKTPOHHBIX TaOIUIAaX (HOPMYJIBI sl PAaCYETOB €
UCIIOJIb30BAaHUEM BCTPOEHHBIX apupMeTHUYeCKuX (QYHKIUNA (CyMMHUpOBAHHE,
BBIYHCIICHUE  CPEJHEro  apudMETHUYEeCKOTro, TOMCK  MAaKCHMAJIBHOTO M
MUHUMQJIBHOTO 3HAYCHMI), aOCONIOTHOW, OTHOCHUTEIBHOM M  CMEIIaHHOM
aJpecaliuu.

K xonimy oOyuenuss B 9 kJjacce y oOygaromerocs OyayT chopMHUpOBaHBI
CIEAYIOIINE YMEHUS:

JNEMOHCTPUPOBATh BIAJACHUE TMOHATUSAMH «MOJEIbY, «MOJEITUPOBAHUE:
pPacKpbIBaThb WX CMBICI, OINPEIENATh BUIbI MOJEJIEH, OLEHUBATh COOTBETCTBUE
MOJIENT MOJEIUPYEMOMY OOBEKTY M IEIsIM MOJIETUPOBAHUS, HCIOJIb30BATh
MOJICIIMPOBAHUE JIJIs1 PEIICHUS YUYEOHBIX M MPAKTHYECKUX 3a/1a4;

co3gaBaTh OJHOTAONMYHYIO 0a3y JaHHBIX, COCTaBJSATH 3ampochkl K 0aze
JAHHBIX C TOMOUIBIO BU3YaJIbHOT'O PEIaKTOPA;

JEMOHCTPUPOBATh BJIAQJICHHE TEPMUHOJIOTHEH, CBS3aHHOW C Tpadamu
(BepmmHa, peOpo, MyTh, JJIMHA pedpa 1 MyTH) U JEPEBhIMH (KOPEHb, JTUCT, BBICOTA
JiepeBa);

UCIIOJIb30BaTh Tpadbl U JIEPEBbs [JIs MOJEIUPOBAHUS CUCTEM CETEBOU U
HUEPapXUYECKON CTPYKTYpbl, HAXOIWUTh KpaTyalIuii MyTh B 3aJaHHOM rpade,
BBIYUCIISITh KOJIMYECTBO MYyTEM MeEXAy HABYMs BEpUIMHAMHU B HalpaBICHHOM
AlMKINYECKOM TIpade, BBIOIHITH Nepedop BapHaHTOB C TOMOIIIbIO JEPEBa;

CTPOUTH HECIOXKHbIE MaTeMaTHYECKHEe MOJEIM U UCIOIb30BaTh UX s
peleHuss  3a7ad ¢ TOMOIIBI0  MAaTeMaTUYeCKOro  (KOMIBIOTEPHOTO)
MOJICIUPOBAHUS, TOHUMATh CYIIHOCTb 3TAllOB KOMIIBIOTEPHOTO MOJEIUPOBAHUS
(moctaHoBKa 3ajlayd, IMOCTPOCHUE MAaTEMAaTHUYECKOW MOJENH, MporpaMMHas



peanuzaius, TeCTUpOBaHKUE, MTPOBEACHUE KOMITBIOTEPHOTO SKCIEPUMEHTA, aHAIU3
€ro pe3yJbTaToB, YTOUHEHUE MOJIEIN);

pa3OuBaTh 3ajlaud Ha MOJ3aJa4yH; CO37aBaTh U OTJIaXUBAaTh MPOTPAMMbI Ha
COBPEMEHHOM sI3BIKE MpOrpaMMHpoBaHus oOmiero HasHauyenus (Python, C++,
Java, C#), peanusyomue airoputMbl O00paOOTKM YHCIOBBIX JaHHBIX C
MCITI0JIb30BaHUEM NOANpOorpamm (mpouenyp, GyHKuuii);

COCTaBISITh M  OTJAXHWBAaTh MPOTrpaMMbl HAa  COBPEMEHHOM  S3bIKE
MpOorpaMMHUpPOBaHUsl OOIET0 Ha3HAYEHUs W3 MPUBEAECHHOTO BBINIE CIHCKA,
peanu3yIoIIre HECI0KHBIC PEKYPCUBHBIC AJITOPUTMBI,

COCTaBJISITh M  OTJAXHWBAaTh MPOTrpaMMbl HAa COBPEMEHHOM  SI3bIKE
IporpaMMHUpPOBaHUsSl OOIIEr0 Ha3HAYEHUs U3 TMPUBEAEHHOTO BBINIC CIIHUCKA,
peanu3ylomue alroOpuTMbl COPTUPOBKHM MACCHUBOB, JIBOMYHOTO TIOMCKAa B
yIOPSI0YEHHOM MaCcCHUBE;

COCTaBISAITH M  OTJ@XKWUBATh TMPOTPaMMbl Ha COBPEMEHHOM  SI3BIKE
IpOrpaMMHUPOBaHMS OOIIEr0 Ha3HAYEHUs U3 TMPUBEAEHHOTO BBINIC CIIHCKA,
peaTu3yIoIre OCHOBHBIE aJlTOPUTMbI 00pa0OTKU ABYMEPHBIX MAaCCHUBOB (MaTpHIL):
3ar0JIHCHHE JBYMEPHOTO MAaCCHBa CIyYaWHBIMU YHUCIIAMH U C HCIOJIb30BAaHUEM
(dbopMyI1, BBIYHMCIEHHE CYMMBI 3JIEMEHTOB, MAaKCHUMAJIbHOTO M MHUHHMMAJIBHOTO
3HAYEHUH AIEMEHTOB CTPOKH, CTOJIOIA, IUaIa30Ha, MOUCK 3aIaHHOTO 3HAYCHNUS,

COCTaBIIATh M  OTJIAXKUBATH MPOTPAMMbI HAa COBPEMEHHOM  SI3BIKE
IpOrpaMMHUpPOBaHUsS OOIIEro Ha3HAYeHUsT W3 TMPUBEIEHHOTO BBIIIE CIHCKA,
peaNu3yroIIre MPOCThIe MPUEMBI TMHAMHYECKOTO MPOTPAaMMUPOBAHUS;

BBIOMpATH CIIOCOO MPEICTABICHUS JAHHBIX B COOTBETCTBUU C MOCTABICHHOU
3amauedt  (TaOnMIbl, CXEMbl, TpaQuKd, AUarpaMMbl) C  HCIOJIb30BAHUEM
COOTBETCTBYIOIIUX MPOTPAMMHBIX CPEJICTB 00paOOTKH JaHHBIX;

UCIIONIB30BaTh JJI1 OOpaOOTKM JIaHHBIX B  DJIGKTPOHHBIX  TaOJMIIaX
BCTPOCHHBIE (YHKIMH (CYMMUPOBaHHE U TOJACYET 3HAYCHHUI, OTBEUYAIOIIUX
3aIaHHOMY YCJIOBUIO);

UCIIOJIb30BaTh YMCIICHHBIE METOJbI B DJIEKTPOHHBIX TaOMUIAX IS PEIICHUS
3a/lady U3 pa3HbIX Y4YEOHBIX MPEAMETOB: YUCICHHOTO MOJEIMPOBAHUS, PEIICHUS
YPaBHEHUU U TOMCKA ONTUMAJIbHBIX PEIICHHM;

pa3pabaTphiBaTh  BEO-CTpPAHMIIBI, COJAEpXKAIIAE PUCYHKH, CIOUCKH U
TUIIEPCCHUIKY;

PUBOJUTE TIpUMEPHI chep mpodecCHoHaTbHOM NeATeTbHOCTH, CBSI3aHHBIX C
WHOOPMATHKON, TPOrPAMMHUPOBAHMEM U COBPEMEHHBIMH HWH(OPMAIMOHHO-
KOMMYHHUKAIIMOHHBIMU TEXHOJIOTUSIMU;

MPUBOAUTHL  IPUMEPHI MEPCIEKTUBHBIX  HAMNpaBICHUW  pPa3BUTHUS
MH()OPMALIMOHHBIX TEXHOJIOTUM, B TOM 4YHUCJE HCKYCCTBEHHOIO MHTEIIEKTa U
MaIlIMHHOTO O0Yy4YEeHUS;



pacmo3HaBaTh MONBITKH U MPEIyNPEkKAaTh BOBICUCHUE C€0sl U OKPYKAIOIIIX
B JICCTPYKTHBHBIC M KPUMHHAJIbHBIE (OPMBI CETEBOMH aKTUBHOCTH (B TOM YHCIIE
KHOepOyYJUIHHT, (DUILLIUHT).



TEMATHUYECKOE IINIAHUPOBAHUE
8 KIIACC

KosunyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Teoperudyeckue oCHOBbI HH(POPMATHKH
bubmmoreka [{OK
1.1 1
CHCTeMBI CHHCICHHS 0 https://m.edso00.ru/70c62e41
. bubnuorexa [JOK
1.2 1
DONEeMEeHThl MaTEMaTHYSCKOM JIOTUKHU 0 https://m.edso00.ru/70c62e41
Hroro mo pazueny 20
Pa3znen 2. AnroputMbl ¥ MPpOrpaMMHUpPOBaHue
bu6mmoreka [IOK
21 FI3BIK MPOrPAMMHPOBAILA 34 https://m.edsoo.ru/70c62e41
Hroro mo pazgeny 34
Pasznen 3. UndopmanmoHHbIe TEXHOJIOTHH
bu6mmoreka [JOK
3.1 6 10
IICKTPOHHBIC TAOHLLbI https://m.edsoo.ru/70c62e41
Utoro no pazneny 10
Pe3epBHOE Bpems 4
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 0 0
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9 KUIIACC

KoaunuyecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoTsbI
pecypchbl
Paznea 1. llndpoBas rpamoTHOCTH
11 I'mo6anpHas cetb HTEpHET U cTpaTerun 10 bubnuorexa [JOK
' 0€30M1aCHOTO MOBEJICHUS B HEH https://m.eds00.ru/829b3630
bu6moreka [IOK
1.2 P 4
aboTta B HH(GOPMAIIMOHHOM TTPOCTPAHCTBE httos://m. eds00.ru/829b3630
Hroro no pazneny 14
Pa3znen 2. Teopernueckue 0CHOBbI HH(POPMATHKH
bu6mmoreka [IOK
2.1 MopenupoBaHue Kak METO/1 MO3HAHUS 12 httos://m. eds00.ru/829b3630
Hroro mo pazgeny 12
Pa3znen 3. AnroputMbl 1 MpOrpaMMHUpPOBaHue
bu6mmoreka [JOK
3.1 PazpaboTka anropuTMoB U IporpamMm 24 htts://m.eds00.ru/829b3630
bubnuoreka [JOK
32 Ympaserine 4 https://m.eds00.ru/829b3630
Utoro mno pazneny 28
Pa3nen 4. Un(popManimoHHbIEC TEXHOJIOTHHU
bu6mmoreka [JOK
41 DIICKTPORHbIC TAOHILE! 8 https://m.edso0.ru/829b3630
4.2 WHupopmaMoHHbIE TEXHOJIOTHH B 2 bubnuorexa [IOK
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COBPEMEHHOM OOIIIECTBE

https://m.edso0.ru/829b3630

Wroro mo pazueny 10
PesepBHOE Bpems 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KVIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne aTra nudpoBLIe
Tema ypoka KontpoabHnsbie | IlpakTuueckue A op
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
HOSI/I HNOHHBIC U HCIIO3UIITMOHHLIC
1 1 t 1 https://m.edsoo.ru/8461ba81
CUCTCMBbI CUUCIICHUA
2 PazBépnuyras ¢popma 3anucu gucia 1 https://m.edsoo.ru/69cae59e
[IepeBoa B AECATUUHYIO CHCTEMY
3 quCell, 3alMCaHHBIX B IPYTHX 1 https://m.edso0.ru/3288323e
cucreMax CUucCJICHUA
JIBonuHas cuctema CUMCIEHUs 1 https://m.edsoo.ru/d1b89d34
5 BoceMepruHas cuctema CUMCIEHUS https://m.edsoo.ru/4a584adb
IIlecTHammaTepuuHas cucTeMa
6 FaTep 1 https://m.edso0.ru/214712d6
CUHCJIEHUS
[TepeBobl uncen Mexay ABOUYHOM,
BOCHBMEPUYHOMN U
7 p . 1 https://m.edsoo.ru/ec45ffba
MIECTHAAIATEPUYHON CUCTEMaMU
CUHCJIEHUS
ApudmeTnueckue orepanunu B
8 pug = patt 1 https://m.edsoo.ru/39f4ceec
IBOMYHOM CUCTEME CUHUCIICHUS
IIpencraBnenue 1eiabIx yucei B P-
9 pea H 1 https://m.edsoo.ru/2cb91fd1
WYHBIX CUCTEMAX CUHUCICHUS
Apudmerndeckue onepamnuu B P-
10 pud patt 1 https://m.edso0.ru/34da6137
WYHBIX CUCTEMAX CUHUCICHUS
11 Jlornueckue BHICKA3bIBaHUS 1 https://m.edsoo.ru/ebdd56al
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Jloruueckue onepanuu «u», «AIn»,

12 https://m.edsoo.ru/f4e9acd9
«HE»
Jlornueckue onepauuu

13 «UCKITIOYAIOIIEE HUITHY, https://m.edso00.ru/913d7deb
CUMIUIHKaIus», «3KBUBAJICHIIUA»
Ormpeneenue uc ocC

14 MPEACIICHHE HCTHHHOCTH https://m.edsoo.ru/7f337f71
COCTABHOI'O BBICKA3bIBAHU A
Jlornueckue axKe . IIpaBuia

15 PHHCCKHIE BLIPDICHIA. L1P Bfm https://m.edsoo.ru/b66ce8d4
3aIlIUCH JIOTHYCCKUX BI)Ipa)KeHI/II/I
ITocTpoenue Tad C ocC

16 TPOCHHE TabIHI H THHH ™ https.//m.edso00.ru/aa384958
JIOTUYCCKUX Bblpa)KeHPII/I
VYrpoieHue JJIOru4ecKux

17 BBIpa)KEHUH. 3aKOHBI anreOpsl https://m.edso0.ru/14169a9b
JIOTUKU
TTocTpoenue noruuec AKEHUU

18 TPOCHHE JIOTHHCECKUX BLIPAKCHIH https://m.edsoo.ru/bfbc36e2
0 Ta0JInIle UICTUHHOCTH
3

19 HAKOMCTBO € JIorHHeckiMi https://m.edsoo.ru/e35d4c79
OCHOBaMH KOMITbIOTEPA

20 Cymmarop https://m.edsoo.ru/ff95c2bb
A . Cucre

21 3Pl HPOTPAMMHPOBAHITL LHCTEMA https://m.edsoo.ru/3d1d3c59
MIPOTrpaMMHUPOBAHUS

22 Heere, pemectsentbie u https://m.edsoo.ru/f6659ccc
CUMBOJILHBIC TIEPEMCHHBIC
O .

23 TEPATOp MPHCBANBAHIA https://m.edsoo.ru/ac6dabdb
Apudmernueckue BbIpaKeHUS

24 Onepanuu ¢ 1eIbIMA YUCITaMHU https://m.edsoo.ru/e273ca4d
II

25 POBEPKA JICTHMOCTH OIIHOTO HEAOTO https://m.edsoo.ru/ddac84c9

YHUCa Ha IPyroe
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Ornepanuu ¢ BELIECTBEHHBIMU

26 https://m.edsoo.ru/7e535ee8
yrciaamu. Berpoennsie GyHKINU
Cnyyaiinble (IIceBaOCIydYaliHbIE

27 Ayuaiiupie (NCCBAOCTYIaRHbIC) https://m.edso0.ru/6fc24469
0 (]

28 BerBneuns https://m.edso00.ru/4352348c
HaxoxneHne MuaMMyMa 1

29 MaKCUMyMa U3 JABYX, TPEX U YETHIPEX https://m.edsoo.ru/b268ceab
qHcel

30 CocTaBHBIC YCIIOBHS https://m.edsoo.ru/f9cd57bd
Pemenne kBajipaTHOTO YpaBHE

31 HICHHC KBAAPATHOTO YPaBHEHIA, https://m.edso0.ru/89f944e7
HMMEIOIIETO BEIIECTBEHHBIE KOPHH
Jlornaeckne nepeMe e.

32 THHCCKHE TIEpEMEHHbL https://m.edso0.ru/333587e9
Jmanorosas oTiajika NporpaMm

33 ukn ¢ ycnoBuem https://m.edso0.ru/9cf681f3
Anroput™m EBKiuaa 1ist HaX0XKICHUS

34 HanOOJIBIIIETO OOIIETO JACIUTENS ABYX https://m.edsoo.ru/d78512¢e7
HaTypaJbHBIX YUCEIT
Pa3buenue 3anucu HaTypaaIbHOTO

35 HHCITE B HOSULHOMHOMN CHCTEME € https://m.edsoo.ru/7777e5d6
OCHOBAHHUEM, MEHBIITUM WJIM PaBHBIM
10, Ha oTeIbHBIC UGPHI
Paznoxe

36 HHC HATYPATILHOTO HHCTA Ha https://m.edsoo.ru/c31a778a
MPOCTHIC COMHOKHUTEIN
[ukn ¢ nepeMeHHON. ANrOpUT™M

37 IIPOBEPKH HATYpaJIbHOTO YHCJIa HA https://m.edsoo.ru/a4b459da
MPOCTOTY
Amnanus anroputmoB. Onpenenenue

38 https://m.edsoo.ru/4124b3ae

BO3MOJKHBIX PE3YyJIbTATOB pa6OTBI
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https://m.edsoo.ru/6fc24469
https://m.edsoo.ru/4352348c
https://m.edsoo.ru/b268cea6
https://m.edsoo.ru/f9cd57bd
https://m.edsoo.ru/89f944e7
https://m.edsoo.ru/333587e9
https://m.edsoo.ru/9cf681f3
https://m.edsoo.ru/d78512e7
https://m.edsoo.ru/7777e5d6
https://m.edsoo.ru/c31a778a
https://m.edsoo.ru/a4b459da
https://m.edsoo.ru/4124b3ae

aJIropurMa 1npu 3aJaHHOM MHOXKCCTBC
BXOIHBIX JAHHBIX

Amnanus anroputmoB. Onpenenenue

39 BO3MOJKHBIX BXOJIHBIX JAHHBIX, https://m.edso0.ru/58d1962d
MIPUBOIANINX K TAHHOMY PE3YIIbTaTy
O0paboTKa IOTOKA JAHHBIX:

40 P a https://m.edsoo.ru/ff942d56
BBIYUCIICHUE KOJIMYECTBA, CYMMBI
O06paboTKa MOTOKA JaHHBIX:

41 BBIUHCIICHUE CPEAHETO https://m.edsoo.ru/2a81d548
apupMETHIECKOTO
BrluncieHye MUHAMAJIBHOTO U

42 MAaKCUMAaJILHOT'O 3HAUEHUU DJIEMEHTOB https://m.edsoo.ru/1167a32d
OCJIEIOBATEILHOCTH
Brruncnenne 3HaueHUN 2JIEMEHTOB
OCJIENOBATEILHOCTH

43 a ’ https://m.edsoo.ru/f3bclb2d
YAOBJICTBOPSIONINX 3aIaHHOMY
YCIIOBHIO
O06paboTKa CUMBOJILHBIX JaHHBIX.

44 p a https://m.edsoo.ru/cdaeddcf
[TocumBoONEHAsE 00pabOTKaA CTPOK

45 [Torck B CUMBOJIBHBIX CTPOKaxX https://m.edsoo.ru/2462e1d6
IloncuéTt yacTOThI HOSBIICHUS

46 a https://m.edsoo.ru/d6c38ca3
CHUMBOJIa B CTPOKE
Bcerpoeunsie KIUA JUIA

47 p ymxuun 1 https://m.edsoo.ru/ela82c2a
00pabOTKH CTPOK
TabnuuHble BETMYUHBI (MACCUBEI).

48 ( ) https://m.edsoo.ru/af7d1f55
OnHOMEpHBIE MAaCCHUBBI
3anoJIHeHne YUCIOBOIO MacCuBa

49 https://m.edso0.ru/ec999e52

CJ'Iy‘-IaI‘/’IHLIMI/I qyucijiaMu, B



https://m.edsoo.ru/58d1962d
https://m.edsoo.ru/ff942d56
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https://m.edsoo.ru/1167a32d
https://m.edsoo.ru/f3bc1b2d
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COOTBETCTBUH € (POPMYIIOH HITH
IIyTEM BBOJIA YHUCEII

HaXO)Kl[CHI/IG CYMMEBEI 3JICMCHTOB

50 https://m.edsoo.ru/167{7c8f
MaccuBa
TIMHCHHLL

51 HHCHIBI TIORCK Sa/aHAoTo https://m.edso0.ru/4b6h134d
3HA4YCHUSA B MAaCCHUBC
IToncuér nireMeHTOB MaccHBa,

52 YIOBIIETBOPSIONINX 3aIaHHOMY https://m.edsoo.ru/d78b69ba
YCIIOBHIO
H

53 AXOAUCHUE MUHMMATLHOTO https://m.edsoo.ru/8cdf411d
(MakcUMaNbHOT0) 3JIEMEHTa MacCUBa

54 [ToHsATHE O CIOKHOCTH aITOPUTMOB https://m.edsoo.ru/b5ea3a7a
DneKTpoHHbIe Ta0IUIIEL. THIbI

55 JAHHBIX B sTYEUKAX JICKTPOHHOM https://m.edso0.ru/b1236811
TaOJINIIBI
P

56 CAAKTHPOBAHNE 1 (POPMATHPOBAHHE https://m.edso0.ru/4a23a992
TaOJINILL
B

57 CTPOCHHRIE YHIKIHMH /UL HOUCKA https://m.edsoo.ru/f3dec5e3
MaKCUMyMa, MUHUMYyMa
Bcerpoennbie GyHKIMN U1l TOMCKA

58 CYMMBI U CPEHETO https://m.edsoo.ru/5a6cbea7
apupMETHIECKOTO
C

59 OPTHPOBKA HAHHBIX B BRUICTCHHOM https://m.edsoo.ru/d972d729
Mara3oHe
(6]

60 MITPAMIT IQHHABIX B BRIICICHAOM https://m.edso0.ru/5¢359c73
Iara3oHe
O o

61 THOCHTEIbHA, ADCOMOTHA https://m.eds00.ru/325666f6

CMCIIaHHag aaApecaluns



https://m.edsoo.ru/167f7c8f
https://m.edsoo.ru/4b6b134d
https://m.edsoo.ru/d78b69ba
https://m.edsoo.ru/8cdf411d
https://m.edsoo.ru/b5ea3a7a
https://m.edsoo.ru/b1236811
https://m.edsoo.ru/4a23a992
https://m.edsoo.ru/f3dec5e3
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https://m.edsoo.ru/5c359c73
https://m.edsoo.ru/325666f6

[IpeoOpazoBanue Gopmyr mpu

62 1 https://m.edsoo.ru/6ebbla39
KOIIUPOBAHUU

63 [TocTpoenue muarpamm 1 https://m.edsoo.ru/edcdfb46

64 Hoctpoenne anarpam 1 rpauKos B 1 https://m.edsoo.ru/814833hc
JIEKTPOHHBIX TAOJIHIIAX

65 HroroBast KOHTpOJbHAS paboTa 1 https://m.edsoo.ru/9887bfc5

66 PesepBHOE BpeMs 1 https://m.edsoo.ru/cd21ba23

67 PesepBHOE Bpems 1 https://m.edsoo.ru/8e857cf5

68 PesepBHOE BpeMs 1 https://m.edsoo.ru/173dfd23

OBIIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/6ebb1a39
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9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka KontpoubHnsbie | IlpakTuueckue
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl

I'no6 nu . IP-

1 HODATRHAR COTh KTepHET 1 https://m.edsoo.ru/a339b8ch
ajzpeca y3JoB.
CerteBoe XpaHeHHUE JAHHBIX 1 https://m.edsoo.ru/b8e5f38b
Bosbimue nanarie https://m.edsoo.ru/caecca8a
Pa3pabotka BeO-cTpanul. S3bIk

4 1 https://m.edsoo.ru/be2a8d5d
HTML P
J :

5 OTICCKAR PAsMETRA. 3AronoBIH, 1 https://m.edsoo.ru/ded8a998
ab3arel
P 0

6 a3pabOTKA CTPATHIL COACRAIIX 1 https://m.edsoo.ru/cf78fb9f
PUCYHKH, CITUCKU U TUIIEPCCHUIKU
CoznlaHue KOMIIEKCHBIX

7 MH(POPMAITMOHHBIX 0OBEKTOB B BUIE 1 https://m.eds00.ru/61653572
BeO-CTpaHUIL

8 HNudopmanronnas 6€301MacHOCTb 1 https://m.edsoo.ru/7ba69393

9 besonackbie cTpaTerii MOBECHI B 1 https://m.edsoo.ru/f169721e
cetu HTEpHET
[IpenynpexaeHue BOBICUYCHHUS B

10 JNECTPYKTUBHBIE U KPUMUHAIIbHBIE 1 https://m.edsoo.ru/eb6fac75
(hopMBI CeTeBON aKTUBHOCTH
B

11 TIPT ACHTCIRHOCTH B CCTH 1 https://m.edsoo.ru/a64874ec
HNurtepHer

12 NuTepuer-cepBucsl. CepBUCHI 1 https://m.edsoo.ru/4341edce



https://m.edsoo.ru/a339b8cb
https://m.edsoo.ru/b8e5f38b
https://m.edsoo.ru/caecca8a
https://m.edsoo.ru/be2a8d5d
https://m.edsoo.ru/ded8a998
https://m.edsoo.ru/cf78fb9f
https://m.edsoo.ru/61653572
https://m.edsoo.ru/7ba69393
https://m.edsoo.ru/f169721e
https://m.edsoo.ru/eb6fac75
https://m.edsoo.ru/a64874ec
https://m.edsoo.ru/4341edce

rOCYJApCTBEHHBIX YCIIYT

13 OO01a4yHbIC TEXHOJIOTUH https://m.edsoo.ru/6d5386al

14 Iporpammoe odecneuerne kax https://m.edsoo.ru/ce2c43e6
BeO-cepBHUC
Moeinb 1 €€ afeKBaTHOCTh MOJICIIH

15 MOJENUPYEMOMY OOBEKTY U LENISIM https://m.edso0.ru/1f476684
MOJCITUPOBAHUS

16 Knaccudukarnum moaeneit https://m.edsoo.ru/fd4c3ed9

17 TabmuaHbIe MO TN https://m.edsoo.ru/2f29ad22

18 basbl JaHHBIX. Ijaspa6on<a https://m.edsoo.ru/5e4cca7b
OTHOTAOIMYHOM 0a3bl JaHHBIX

19 CocTapierne 3anpocos k dase https://m.edsoo.ru/58b14al6
JAHHBIX

20 I'pad. Becoas marpuna rpada https://m.edsoo.ru/d36dc3ca
JIJTMHA TTyTH MEXTy BepITUHAMHA

21 rpada. [Tonck onTUMaIBLHOTO MyTH B https://m.edsoo.ru/3e55ae39
rpade
Briunciienue kojimyecTa myTeu B

22 HaIpaBJICHHOM aIlUKJINYECKOM https://m.edsoo.ru/12d12537
rpade

23 Jlepeso. TlepeGop BapuanTos ¢ https://m.edsoo.ru/148fch48
ITOMOIIBIO JICPEB
[TonsTre MaTeMaTHYECKOM MOJCIIH.

24 3anauu, penraeMble ¢ TOMOLIBIO https://m.edsoo.ru/115d52f1
MaTeMaTH4eCKOT0 MOIECTHPOBAHHUS.
PaboTa ¢ roToBBIMHU

25 KOMIBIOTEPHBIMHU MOJIEISIMU U3 https://m.edsoo0.ru/6d8d747d

PAa3JIMYIHBIX NPCIAMETHBIX obnacreit



https://m.edsoo.ru/6d5386a1
https://m.edsoo.ru/ce2c43e6
https://m.edsoo.ru/1f476684
https://m.edsoo.ru/fd4c3ed9
https://m.edsoo.ru/2f29ad22
https://m.edsoo.ru/5e4cca7b
https://m.edsoo.ru/58b14a16
https://m.edsoo.ru/d36dc3ca
https://m.edsoo.ru/3e55ae39
https://m.edsoo.ru/12d12537
https://m.edsoo.ru/148fcb48
https://m.edsoo.ru/115d52f1
https://m.edsoo.ru/6d8d747d

26

Oranel KOMIIBIOTEPHOTO
Mo enupoBanus. [IporpamMmHuas
peanu3anys KOMIIBIOTEPHON MOJAEIN

https://m.edsoo.ru/7da633ed

27

Pa30Ouenue 3aqaun Ha 1OA3a0a4U.
BCHOMOFaTeJH)HI)Ie aJIFOpI/ITMI)I:
MPOLENYPHI

https://m.edsoo.ru/1f565fc4

28

CocraBieHue U 0Ta/IKa IPOrpaMM,
HCIOJIb3YIOLIUX MPOLETYpPHI, HA
SI3BIKE MPOTPAMMHUPOBAHUS

https://m.edsoo.ru/3céb7efc

29

BcenomMorarenbHbIe anrOpUTMBI:
¢yukiun. CocTaBieHue U OTiaaaKa
MIPOrpaMM, UCTIOJIB3YIOIIHNX
(GyHKIMY, HA A3bIKE
IPOrpaMMHPOBAHUS

https://m.edsoo.ru/3c6bd86¢c

30

[Toanmporpammel ¢ mapaMeTpamH.
Jlornueckue GyHKIIMU

https://m.edsoo.ru/laablc9d

31

Pexypcus

https://m.edsoo.ru/413f799a

32

PekypcuBHBIE TIOIIPOrpaMMBbI
(ponterypsl, GyHKITHH)

https://m.edsoo.ru/38eb7e8b

33

YcinoBue OKOHUAHHS PEKYPCUU
(6a3oBble cityyan)

https://m.edsoo.ru/2f1b72a8

34

[IpumeHeHne peKypcuu Juist
nepebopa BapuaHTOB

https://m.edsoo.ru/fa4af8ab

35

CocraBieHue 1 0TJIajiKa Iporpamm,
pean3yoIuX PEKypCUBHbIE
QJITOPUTMBI, Ha SI3bIKE
IPOrpaMMHUPOBAHUS

https://m.edso0.ru/895dc721

36

CopTupoBKa MacCMBOB

https://m.edsoo.ru/74ada4ba



https://m.edsoo.ru/7da633ed
https://m.edsoo.ru/1f565fc4
https://m.edsoo.ru/3c6b7efc
https://m.edsoo.ru/3c6bd86c
https://m.edsoo.ru/1aab1c9d
https://m.edsoo.ru/413f799a
https://m.edsoo.ru/38eb7e8b
https://m.edsoo.ru/2f1b72a8
https://m.edsoo.ru/fa4af8ab
https://m.edsoo.ru/895dc721
https://m.edsoo.ru/74ada4ba

BcTpoeHHbIEe BO3MOKHOCTH

37 COPTUPOBKH BBIOPAHHOTO SI3bIKA 1 https://m.edsoo.ru/4eeb6e4b
MIPOrPAMMHUPOBAHHS

38 (COPTHpOBKA 110 HECKOTbKIM 1 https://m.edsoo.ru/edef61ec
KpUTEPUSIM (YPOBHSIM)

39 JBOMIHEIH MIOHCK B YIOPAAOICHHOM 1 https://m.edsoo.ru/85164ce4
MaccHBe
[IporpamMMupoBaH#e TUTIOBBIX

40 QITOPUTMOB 00pa0dOTKH 1 https://m.edsoo.ru/ae86bde3
OJTHOMEPHBIX YHCIIOBBIX MaCCHBOB

41 JIByMepHbIE MacCUBBI (MaTPHUIIbI) 1 https://m.edsoo.ru/9e84eccd
3aroyiHeHHE JByMEPHOTO MacCHBa

42 CIIy4aliHbIMU YUCJIAMHU U C 1 https://m.edsoo.ru/81b2ec4e
WCIIOJIb30BaHUEM (POPMYIT

43 BErHCICHHE CYMMEI 9TEMEHTOB 1 https://m.edsoo.ru/9c39e24f
JBYMEPHOTO MaccuBa
Brruncnenue MUHUMYMa U

44 MaKCUMyMa CTPOKH, CTOJIOIIA, 1 https://m.edsoo.ru/cc9553aa
Jrana3oHa

45 TIoHCK 3a7AREOO SHASCHIA B 1 https://m.edsoo.ru/af6e9dc3
JIBYMEPHOM MAacCHBE
CocraBiieHue U O0TIa/IKa IPOrPaAMM,

46 peaU3yIOUIUX TUIIOBBIEC ATOPUTMBI 1 https://m.edsoo0.ru/5894ffb8
00pabOTKH MaTpHIL

47 JlnHamMn4eckoe NporpaMMUpPOBaHNE 1 https://m.edsoo.ru/fceedble

48 [Toacuér komyecTBa BApUAHTOB 1 https://m.edsoo.ru/df88a25f

49 Br160p onTuManbHOTO pelieHus 1 https://m.edso0.ru/862842a9

50 CocraBieHue U OTa/IKa IPOrpPaMM, 1 https://m.edsoo.ru/lbccad92



https://m.edsoo.ru/4eeb6e4b
https://m.edsoo.ru/edef61ec
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peanu3yroLUX AIrOPUTMBI PELLICHHUS
3a/1a4 C IOMOILIBIO JUHAMHUYECKOTO
IIPOrpaMMHUPOBAHUS

51

VYnpasnenue. Curnan. OOpartHast
CBSI3b.

https://m.edsoo.ru/23da61lel

52

[Tpumepsl UCTIOJIB30BaHUS
MpUHIMIA 0OpaTHOM CBS3U B
CUCTEMaXx YyIIpaBJICHUS
TEXHUYECKUMHU YCTPOUCTBAMHU

https://m.edsoo.ru/6e4648ff

53

[Ipumepbl poOOTHU3UPOBAHHBIX
CUCTEM

https://m.edsoo.ru/e8d8aach

54

3HaKOMCTBO ¢ y4eOHOIl cpenoit
pa3paboTKH MporpamMM yIpaBiIeHUs
JBIDKYIIUMECS POOOTaMH

https://m.edsoo.ru/6e8c32c5

55

VcaoBHBIE BEIUMCIICHUS B
OJICKTPOHHBIX Ta6J'II/IHaX

https://m.edso0.ru/39994cc2

56

CyMMuUpOBaHHUE U TOACUET
3HaYEHUH, OTBEYAIOIINX 33aJaHHOMY
YCIIOBUIO

https://m.edsoo.ru/25bcacc?

57

Bosnbime HaGOphI TaHHBIX:
OpraHu3aIys BEIYUCICHUN

https://m.edsoo.ru/36faedaa

58

Bonpve naHHble TaHHBIX:
BHU3yaH3allys pe3ylbTaToB
BBIYKCJIEHUH

https://m.edsoo.ru/75bc458d

59

Z[I/IHaMI/ILIeCKOC mporpaMMHupOBaHuC
B 3JICKTPOHHBIX Ta6J'II/II_IaX

https://m.edsoo.ru/63a3e9fa

60

YucnaeHHoe MOJCIIMPOBAHUC B
AJICKTPOHHBIX Ta6J'II/II_[aX

https://m.edsoo.ru/eeeb2cla



https://m.edsoo.ru/23da61e1
https://m.edsoo.ru/6e4648ff
https://m.edsoo.ru/e8d8aacb
https://m.edsoo.ru/6e8c32c5
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HucneHHoe pelieHre ypaBHEeHU! ¢

61 1 https://m.edsoo.ru/e91fdd45
MIOMOIIIBIO TIOI00Pa apameTpa
62 Pemmente 3718 OITHMHSALIH C 1 https://m.edsoo.ru/67c7b2ff
TTOMOTIIBIO IEKTPOHHBIX TAOIHI]
Ponp nHpOpMAITMOHHBIX
63 TEXHOJIOTUI B PA3BUTHHA YKOHOMUKH 1 https://m.edsoo0.ru/2d95258c
MUpa, CTPaHbI, pErHOHA
3HAKOMCTBO C MEPCIEKTUBHBIMU
64 HANpaBJIECHUSIMU PA3BUTHUS 1 https://m.eds00.ru/29913916
MH()OPMAIMOHHBIX TEXHOJIOT U
65 HroroBas kKoHTpoJIbHAS padoTa 1 https://m.edsoo.ru/fdf3a82d
66 PeszepBHOE BpeMs 1 https://m.eds00.ru/8966d9f7
67 PesepBHOE Bpems 1 https://m.edsoo.ru/5a4d1bb8
68 PesepBHoe Bpemst 1 https://m.edsoo.ru/6e3aea46
OBIIEE KOJIMYECTBO YACOB I10 68
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

8 KUIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBepPsieMoOro .
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'0 00111eT0 00pa30BaHus
pe3yJbTara
1 [To Teme «Teopernueckue 0CHOBBI HHPOPMATUKIY
11 [MosicHsiTs HA  TpUMeEpax  pa3auyus MEXAY TMO3UIMOHHBIMU U
' HETIO3UITUOHHBIMUA CUCTEMaMH CUUCIICHUS
3anuceiBaTh M cpaBHHUBaATh Menbie yuciaa ot 0 mo 1024 B pa3nuyHbIX
1.2 MO3ULMOHHBIX CUCTEMAaX CUUCIIEHUs (C OCHOBaHMAMHU 2, 8, 16), BBHIOIHATH
apudMeTUYECKHUEe OTepaIuy HaJl HUMHU
13 PackprpiBaTh CMBICT TIOHSITHH «BBICKA3bIBAHUEY, «JIOTUUYECKAS OTIEPAIIHS,
' «JIOTUYECKOE BBIPAKEHUE
3anuchIBaTh JIOTHYECKHE BBIPAXKEHUS C HCIOJIb30BAaHUEM JAU3IBIOHKIHUHU,
14 KOHBIOHKIIMM W OTPHUIAHMS, OMNpeNeisiTh HCTHUHHOCTh JIOTHYECKUX
' BBIPOKEHUH, €CIM W3BECTHHI 3HAYEHMS] WCTUHHOCTU BXOJSAIIMX B HETO
MIEPEMEHHBIX, CTPOUTH TAOIUIIBI HCTUHHOCTH IS JIOTMYECKUX BBIPAKEHHM
2 [To Teme «ANTOPUTMBI U IPOTPAMMUPOBAHUE)
PackpbiBaTh CMBICT MOHATUN «HUCIIOJHUTENbY, «AITOPUTMY, «IIPOTpaMmMay,
2.1 MMOHMMAs PA3HUILy MEXIY YIOTpPeOJeHHEeM 3THX TEPMHHOB B OOBIICHHOM
peuu u B uHGOpMaTHKE
59 OnuceiBaTh aJITOPUTM pEIICHUs 33JaYd Pa3IUYHBIMU CIOCOOaMH, B TOM
' yuclie B BUJE OJ0K-CXEMBI
CocTaBisTh, BBINOJNHATH BPYYHYHO U Ha KOMIIBIOTEpE HECIIOKHBIE
2.3 QITOPUTMBI C HCIIOJIb30BAHMEM BETBICHHM M IUKIOB JJS YIPaBJICHUS
WCIIOJIHUTEISIMH
Hcnonb3oBaTh KOHCTaHTHI M MEPEMEHHBIE PA3IMYHBIX THUIIOB (YHCIIOBBIX,
24 JIOTUYECKHX, CHUMBOJIBHBIX), a TaKXe COJepKalllie WX BBIPAKEHUS,
WCIIOJIb30BATh ONIEPATOP NPUCBAUBAHUS
95 Hcnonb3oBath mpu pazpaboTKe IpOrpamMM JOTHUECKUE 3HAUCHHUS, OTIEpalluu
' Y BBIPQXXEHUS C HUMU
AHanu3upoBaTh MPEIJIOKEHHBIE AITOPUTMbI, B TOM YHUCJE OINpPEACIATH,
2.6 Kakue pe3ylbTaTbl BO3MOXXHBI MpPU 33aJaHHOM MHOECTBE HCXOHBIX
3HAYEHUM
57 Co3maBaTh MW OTJ@XUBaTh MNpOrpaMMbl HAa OJAHOM U3  SI3bIKOB

nporpammupoBanus (Python, C++, Ilackams, Java, C#, IIkosbHbIi




AnropuTMHUUECKH  SI3BIK), peaJU3YIOIIME  HECJIOXXHBbIE  aJTOPUTMBbI
00pabOTKM YUCIIOBBIX JAHHBIX C MCIOJH30BAHUEM IIMKIIOB U BETBICHUI, B
TOM 4YHCJIE pEaIU3YIOLINE IIPOBEPKY JAEIMMOCTH OJHOTO LIEJIOro 4Mcia Ha
Ipyroe, MPOBEPKY HATYPATBHOTO YMCIIA HA MPOCTOTY, BBIICICHUS HU(D U3
HaTypaJbHOTO YUCIIA

9 KITIACCA

Kona
NpoBePsieMoOro
pe3yJabTara

1

IIpoBepsiemble IpeaMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'0 00111eT0 00pa30BaHus

[To Teme «lludpoBasi rpaMOTHOCTHY

1.1

Hcnonb3oBaTh  COBpEeMEHHbIE  MHTEPHET-CEPBUCHI (B TOM  YHCIIE
KOMMYHHKAI[MOHHBIE CEPBUCHI, OOJIaYyHble XpaHWIMILA JaHHBIX, OHJIAMH-
MPOrpaMMBbl (TEKCTOBbIE U TpadUUyecKUe peJaKTOphl, CPebl pa3paboTKH) B
y4eOHOM U MOBCETHEBHOM 1€ATEIbHOCTH

1.2

[IpuBouTE HpHUMEPHl MCMOJB30BAHUSI TE€OMH(POPMAIMOHHBIX CEPBUCOB,
CEPBHUCOB TOCYAApCTBEHHBIX YCIyT, 00pa3oBaTeIbHBIX cepBUCOB MHTEpHETa
B Y4eOHOM U MMOBCEIHEBHOM JCATEIHHOCTH

1.3

Hcnonb3oBath  pa3nuyHble  CpeACTBA  3allUTBl  OT  BPEIOHOCHOTO
MPOrpaMMHOTO OOecreueHus], 3aluiiaTh MePCOHAIbHYI0 HHPOPMAIUIO OT
HECAaHKIMOHUPOBAHHOTO JOCTYNa W €ro TOCJIEICTBUN (pa3rialieHus,
MOJMEHBI, yTPaTbl JaHHBIX) C Y4ETOM OCHOBHBIX TEXHOJIOTMYECKUX U
COILIMAJIHO-TICUXOJIOTHYECKUX aCMEeKTOB HCIOJb30BaHusl cetu HWHTepHeT
(cereBasi aHOHMMHOCTb, IUGPOBOHM cjell, ayTeHTUYHOCTh CYOBEKTOB U
pPeCypCoB, OIIACHOCTh BPEOHOCHOTO KOJIa)

1.4

Pacnio3HaBaTh TONBITKM ¥ NPEAYNPEkKAaTh BOBJICUCHHE ceOs |
OKpYXKAIOIIUX B JICCTPYKTUBHBIE M KPUMHUHAIbHBIC (OPMBI CETEBOI
AKTUBHOCTH (B TOM 4HcClie KUOEpOYUIUHT, (PUILIHHT)

ITo Teme «TeOpeTI/I‘-IeCKI/IC OCHOBBI HHq)OpMaTHKH))

2.1

PaCKpLIBaTL CMBICIT TIOHSTHH «MOICIIb», «MOACIUPOBAHUC), OIPCACIIATDH
BUBI MO,[[GJ'ICI‘/’I, OLCHUBATHL AACKBATHOCTb MOJICIN MOACIUPYEMOMY
O6T>€KTy " OeJIIM MOACTIUPOBAHUA

2.2

Hcnonb3oBath rpadsl U AEpeBbs Ul MOJEIUPOBAHUS CUCTEM CETEBOH U
HepapXUUecKOil CTPYKTYpbl, HAXOUTh KpaTuailiuii myTs B rpage

ITo Teme «ANTOpPUTMBI U TPOrPAMMHUPOBAHUE

3.1

Pa30uBath 3aauu Ha noa3ala4vyu, COCTABJIATH, BBIIIOJHATHL BPYYHYHO U Ha
KOMIIBKIOTEPEC HECJIOXHBIC aJTOPUTMbI C HUCIOJb30BAHUCM BeTBJ'IeHHfI,
IUKJIIOB X BCIIOMOT'ATCJIIbHBIX AJITOPUTMOB JIA YIIPABJIICHHUA HCIIOJIHUTCIIAMUA

3.2

CocTaBiaaTh U  OTJIAXKHBATh nporpamMmmel, peaUu3yromuec THUIIOBBIC




QITOPUTMBI 00PaOOTKU YUCIOBBIX MOCIEI0BATENIFHOCTEH WM OHOMEPHBIX
YHCJIOBBIX MAaCCHUBOB (IMOMCK MaKCUMYMOB, MHHHUMYMOB, CYMMBI MU
KOJIMYECTBA AJIEMEHTOB C 3a/JIaHHBIMU CBOMCTBAMH) Ha OJIHOM W3 SI3BIKOB
nporpammupoBanus (Python, C++, Ilackams, Java, C#, IIkosbHbIi
AnropurmMuueckuit SI3bIk)

ITo reme «MHPpOPMAITMOHHBIE TEXHOJIOTHID

4.1

BreiOupats  cnoco0  mpejicTaBiIeHUS  JAAHHBIX B COOTBETCTBHH  C
MOCTABJICHHOW 3amauedl (TaOmuipl, cxembl, TpaduKH, IUArPaMMBI) C
WCIIOJIb30BAHUEM COOTBETCTBYIOIIUX TMPOTPAMMHBIX CPEACTB 00pabOTKH
JTAHHBIX

4.2

Hcnonb3oBath 3yeKTpOHHbIE TaOmuIbl JUisi 00pabOTKM, aHalu3a u
BH3YaJIM3aI[M YUCIIOBBIX TAHHBIX, B TOM YHCJIE C BBIJICIICHUEM JTHara3oHa
TaOJIUIBI U YIIOPSIIOUMBAHUEM (COPTUPOBKOI) €r0 AJIEMEHTOB

4.3

Co3naBath U IPUMEHSTH B JJIGKTPOHHBIX TA0JIHAIIAX (OPMYIIBI JUIS pACUETOB
c HCIIOJIb30BAHUEM BCTPOEHHBIX apupMeTUIECKuX byHKIMI
(cyMMUpOBaHHE M TIOJCYET 3HAYCHUM, OTBEYAIONIUX 3aJaHHOMY YCJIOBHIO,
cpemHee apupMETHYECKOe, TIOWCK MAaKCHMAJILHOTO W MHUHHMAJIBHOTO
3HAYEHMS ), a0COTFOTHOM, OTHOCUTEIILHON, CMEIIaHHOM aipecaliuu

4.4

Hcnonb3oBarh 3M€KTPOHHBIE TaOMHIIBI ISl YUCIEHHOTO MOJECIUPOBAHUS B
MPOCTHIX 3aj]auax U3 pa3HbIX MPEAMETHBIX oOnacTel




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIIACC

Kox
1

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

TeopeTnueckne 0CHOBbI HHPOPMATUKU

1.1

Heno3unuonuple W TO3ULMOHHBIE CHUCTEMbI cuuciaeHus. AndaButT. OcHOBaHHE.
Pazépuyras ¢opma 3ammcu uwmcna. [lepeBog B JECATUYHYIO CHUCTEMY YHCEIL,
3alIMCaHHBIX B IPYIUX CHCTEMAX CUUCIICHHS

1.2

PumMmckasg cucrema cuncieHus

1.3

JBonuHas cucrema cuucieHus. [lepeBon menbix uncen B mpenenax or 0 mo 1024 B
JTBOUYHYIO CHCTEMY CUHCIICHUsI. BochMepruyHas cuctema cuucienus. [lepeBoy uncen
W3 BOCBMEPHYHOW CHCTEMBI B JBOWYHYIO M JECATUYHYIO CHCTEMBI W OOpaTHO.
lecTHamaTepuyHas cucTemMa cuucieHus. [lepeBoja 4ucen W3 MIECTHAIIATCPUIHON
CUCTEMBI B JBOMYHYIO, BOCBMEPHUHYIO H JICCATHIHYIO CUCTEMBI U 00paTHO

1.4

Apudmernueckue onepanuu B ABOUYHON CUCTEME CUHCIICHUS

1.5

Jlornyeckue BbICKa3bIBaHUA. JIoTMYeCKre 3HAUEHUS! BRICKA3bIBAHHUI. DJIEMEHTApHBIE U
COCTaBHbIE BbICKa3bIBaHMs. Jlornueckue omepanuu: «u» (KOHBIOHKIHS, JIOTUYECKOE
YMHOXEHHUE), «WIN» (IU3BIOHKIHS, JIOTUYECKOE CIIOXKEHHUE), «He» (JIOTHYECKOe
oTpurnianue). Ilpuopurer noruueckmx omnepanuid. OnpeneneHne HUCTHHHOCTH
COCTaBHOT'O BBICKa3bIBaHUS IIPU U3BECTHBIX 3HAUYECHUSAX UCTUHHOCTU BXOJSIINX B HETO
3JIEMEHTAPHBIX BBICKa3bIBAaHUI

1.6

Jlornueckue BbIPpa’XCHMUA. HpaBHna 3aIlIMCH JIOITMYCCKHX BBIpa)KCHHfI. HOCTpOGHI/Ie
Ta6J'II/II_[ UCTHUHHOCTH JIOTHYECCKHUX BBIpa)KeHI/Iﬁ

1.7

Jlormueckue 3jaeMeHThl. 3HAKOMCTBO C JIOTHYECKMMH OCHOBAMH KOMIIBIOTEpa

ANTOpUTMBI U IPOTrPAMMHPOBAHHE

2.1

ITonsaTue aJIropuTMma. Hcnonnutenu AJITOPUTMOB. AJ'IrOpI/ITM KaK IUIaH YIIPpaBJICHUA
HUCIIOJIHUTCICM

2.2

CgoiictBa anroputma. CriocoObl 3aMUCH aNropuTMa (CIOBECHBIN, B BUE OJIOK-CXEMBI,
porpaMmma)

2.3

AJ'Il"OpI/ITMI/I‘ICCKI/IC KOHCTPYKIIHUH. KOHCTPYKLII/IH «CICOOBAHUCH. JInHelHbIN
AJITOPUTM. OFpaHI/I‘-IeHHOCTB JIMHEMHBIX AJITOPUTMOB: HCBO3MOXKXHOCTE IMPEAYCMOTPETH
3aBHCHUMOCTB IIOCIEA0BATEIFHOCTH BEITIOJHSIEMBIX IEMCTBUI OT MCXOIHBIX JAHHBIX

2.4

KOHCTPYKI_[I/IH «BCTBJICHHUC): TIIOJHAsA MW  HCIIOJIHasA (I)OpMLI. Breimonnenue wu
HCBBIIIOJIHCHHUE YCIIOBHUA (I/ICTI/IHHOCTB Hh JIOXKHOCTb BLICKEBLIB&HI/IH). HpOCTBIe u
COCTaBHBIC YCIIOBUS

2.5

KOHCTPYKLII/IH (IIOBTOPCHUEC»: HNUKIIBI C 3alaHHBIM YHUCJIOM HOBTOpCHHﬁ, C yCJIOBUEM
BBITIOJIHCHUS, C HepeMeHHOﬁ OUKJIa

2.6

Paspa60TI<a AJIA (bOpMaHBHOFO HCIIOJIHUTCIIA aJIrOpUTMaA, IMIPUBOJAIICTO K Tpe6yeMOMy
pe3yibTarty NpH KOHKPCTHBIX HUCXOJHBIX  JAdHHBIX. Pa3pa60TKa HCCJIOXKXHBIX
AJITOPUTMOB C UCITIOJIb30BAHUCM HHKIIOB U BETBJICHUU I YIIpaBJICHUA (I)OpMaJ'ILHLIMI/I




WCTIOJHUTENSIMU.  BBINOJNIHEHWE  alrOpUTMOB BPYYHYIO M Ha  KOMIBIOTEpE.
CHUHTaKCHUYECKHE 1 JJOornueckue omnoku. OTKa3bl

2.7

S3ik mporpammupoBanus (Python, C++, Java, C#, IlIkojbHbIH AJIrOpUTMHYCCKUI
SA3pik). CucremMa TPOrpaMMHUPOBAHUS: PEIAKTOP TEKCTa IMPOTPaMM, TPAHCISTOP,
OTJIAUUK

2.8

[lepemennas: tum, wuMms, 3HauyeHue. llenble, BeLIECTBEHHbIE U CHMBOJIbHBIE
IIEpEMEHHbIE

2.9

Oneparop npucBauBanus. ApupMeTH4ecKre BbIPAKEHUS U NOPAAOK UX BBIUMCICHMUSL.
Onepanuu ¢ LEJIBIMH YHUCIAMH: LEIOYUCICHHOE JEICHHE, OCTaTOK OT JICJICHHUSL.
IIpoBepka neIMMOCTH OQHOTO LENOTO YHACIa HA APYroe

2.10

BerBnenus. CocTtaBHble YCIOBHS (3alMCh JIOTHUYECKUX BBIPAKEHUH Ha H3y4aeMOM
s3bIKE MporpamMmupoBanusi). HaxoxaeHne MUHUMyMa U MakCUMyMa U3 JIBYX, TpEX U
YeTBIPEX unces. Penmenne KBapaTHOTO ypaBHEHM ], IMEIOLIErO BEIIECTBEHHbIE KOPHU
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HI/IaJ'IOFOBaSI OTJIagKa IHporpaMm: IOHIAroBOC BBIIIOJIHCHHUE, IIPOCMOTP 3HAYCHHI
BCJINYHNH, OTJ'I&)IO‘—IHBIﬁ BBIBO/, BBI60p TOYKH OCTaHOBaA

2.12

Huxn ¢ ycmoBuem. Anroput™ EBKimnma ais HaxoXXIeHWsS HauOOJBIIET0 OOIIero
JENUTENs JIBYX HATypalbHBIX dYHcen. Pa30ueHue 3amucu HaTypalbHOTO 4YHCIA B
MO3UIIMOHHOW CHCTEME C OCHOBAHMEM, MEHBIIMM WM paBHbIM 10, Ha OTIEIbHBIE

udpsl

2.13

[ukn ¢ mepeMeHHON. AJTOPUTMBI MPOBEPKH JETUMOCTHA OJHOTO LIEJIOTO YHuCia Ha
Jpyroe, MpOBEPKH HATYPAIILHOTO YUCIIA HA TIPOCTOTY

2.14

O06paboTka CHUMBOJIBHBIX JaHHBIX. CHMBOJBHBIE (CTPOKOBBIE) TIEPEMEHHBIC.
[NocumBosibHas 00paboTka cTpok. I10ACUET YacTOTHI MOSBICHHUS CHMBOJIA B CTPOKE.
Bcerpoennbie hyHKIMU 1151 00pabOTKH CTPOK

2.15

Omnpenenenre BO3MOXHBIX —pPE3YyJIbTaTOB  pPadOThl  aNropurMa MpH  3aJlaHHOM
MHO>XECTBE BXOJHBIX JaHHBIX, OTpEJCICHUE BO3MOXKHBIX BXOJHBIX JaHHBIX,
MPUBOIALIUX K TAHHOMY PE3YJIbTaTy

9 KJIACC

Kon
1

IIpoBepsieMblIii 3JIeMEHT COAECPKAHUS

[udposas rpaMOTHOCTH

1.1

I'moGanbhas cetb MHrepHer. |P-aapeca y3noB. CeTeBoe XpaHeHHE JaHHBIX. MeTO/ibl
MHAMBUIYAIILHOTO M KOJUIEKTUBHOIO pa3MelleHuss HoBoi nuH(opmMarmu B MHTEpHETE.
Bbonbmne nannble (MHTEPHET-IaHHbBIE, B YACTHOCTH JIAHHBIE COIMAIbHBIX CeTel)

1.2

[lonsstue 06 wuHpopManmoHHONW  Oe3omacHOCTH.  YTpo3bl  MHGOPMALMOHHOM
0€30MacHOCTH MpH paboTe B TJIOOATBHOM CETH M METOAbl MPOTUBOACUCTBHUS HM.
[IpaBuna Oe3zomacHO# ayreHTHUKanMU. 3alUTa JUYHOW HHGPOpPMALUU B CETH
Wntepner. bezonacHele ctpateruu noseneHus B cetu MutepHer. Ilpenynpexnenue
BOBJICYCHHS B JECTPYKTHBHbIE U KpPHUMHHAIbHBIE (DOPMBI CETEBOM aKTHMBHOCTHU




(xubepOymunHr, GUIUHT U Apyrue GopMBbI)

1.3

Bunsr  nestensHocty B MHTepHere. VHTEpHET-CEpPBUCHI: KOMMYHHUKALIMOHHBIE
cepBUCHl (TOYTOBast CIyx0a, BHICO-KOH(EPEHI-CBA3b W JAPYTUE), CIPABOYHBIC
CITy’KOBI (KapThl, paclMCaHUs U JPYTrHe), MOUCKOBBIC CIYKOBI, CIy:KObl OOHOBJICHUS
IIPOrpaMMHOTO oOecrieueHus: U Jipyrue ciyx0bl. CepBUCHI TOCYAapCTBEHHBIX YCIYT.
OO6naunble xpanuiuma aaHHBIX. CpeacTBa COBMECTHOW pPa3pabOTKU JTOKYMEHTOB
(onnaitH-o¢ucer). I[lporpammHOe oOecriedueHne Kak BeO-CEpPBUC: OHJIANHOBEHIE
TEKCTOBBIE U Tpa@HUUECKHE PEAKTOPBI, CPEIbl pa3padOTKU MPOrpaMM

TeopeTnueckne 0CHOBbI HHPOPMATUKU

2.1

Mogens. 3agaun, peraemMbie ¢ MOMOIIBI0 MOepoBanus. Kinaccudukammm Mo aenei.
Marepuanbuble (HaTypHble) UM HMHQOpPMalMOHHBIE Mojaenu. HenpepbiBHbIE U
TUcKpeTHble Mozenu. HWmwuranmonneie wmonenu. Hrposeie Mopgenu. OrneHka
COOTBETCTBUS MOJCIIA MOJCIUPYEMOMY OOBEKTY U LEJISIM MOJIEITUPOBAHUS

2.2

Tabnuunbie moaenu. Tabnua kak npeacTaBlIeHUue OTHOIIECHUS

2.3

basel nanHbx. OTOOpP B TaO/NMIIE CTPOK, YIOBIETBOPSIOUIUX 3aJAHHOMY YCIIOBHIO

24

I'pad. Bepunna, pebpo, myrb. OpHEHTHPOBaHHbIE M HEOPUEHTHUPOBAHHBIE Tpadbl.
JnuHa (Bec) pebpa. BecoBast marpuria rpada. JyimHa myTd Mex Iy BepIimHamu rpada.
[Touck ontumanbHOoro nmytu B rpade. HauanpHas BepuinHa (MCTOYHHMK) U KOHEUHast
BepiiMHa (CTOK) B OPUEHTHpPOBAHHOM Tpade. BrrumcieHue KkomuyecTBa IyTed B
HaIpaBJICHHOM alMKIMYECKOM rpade

2.5

HepeBo. Kopenb, BepmmHa (y3em), Jauct, pedpo (myra) aepea. Bwicora maepera.
[TonnepeBo. IIpumepsl ucmosib30BaHus JepeBbeB. [lepebop BapuaHTOB C MOMOIIBIO
nepeBa

2.6

[lonsitTne  mMaTemaTuueckoil  Mojenw.  3ajaud, peuiaeMple € HOMOIIbIO
MaTeMaTH4eCcKOro (KOMIBIOTEPHOTO) MoJenupoBanus. OTinuue MaTeMaTHYecKOou
MOJIENTM OT HATYPHOU MOJIEIH U OT CJIOBECHOTO (JIMTEpaTypHOT0) OMUCaHUs 00BbEKTa

2.7

OTansl KOMIIBIOTCPHOT'O  MOJCIIMPOBAHMUS: IIOCTaHOBKAa 3aJa4u, IIOCTPOCHUC
MaTeMaTHYeCKOM MOACIIH, IIporpaMMHas pcaliu3anus, TCCTUPOBAHHUC, IIPOBCACHUC
KOMIIBFOTEPHOI'O 3KCIICPUMCEHTA, aHAJIU3 €ro pe3yJIibTaTOB, YTOUHCHHUEC MOACIIN

ANTOPUTMBI U IPOTrPAMMHPOBAHHE

3.1

Paz0uenue 3aJa4d Ha I[oA3aJa4du. CocraBieHue aJIrTOpUTMOB M IIporpamMm ¢C
HCIIOJIB30BAHUEM BeTBHeHHﬁ, HUKIIOB MW BCIIOMOI'aTCJIbHLIX QAJTOPUTMOB  IJIA
YIIpaBJICHHUA UCIIOJIHUTCICM HJIN APYTUMHA UCIIOJTHUTCIISIMU

3.2

TabGnuunsle BeanunHbl (MaccuBbl). OnHOMepHBIE MaccuBbl. CocTaBleHUE U OTJa/Ka
IpOrpamMm, pealn3yroIuX THUIIOBbIE AITOPUTMBI 0OpPaOOTKH OJTHOMEPHBIX YHCIOBBIX
MacCHBOB, Ha OJHOM U3 s3bIKOB mporpammupoBanus (Python, C++, IMackans, Java,
C#, IlxonbHbll AnropurmMudeckuil SI3bIK): 3aloOJHEHHE 4YHCIOBOTO MaccHBa
CIIyJYalHBIMM YHCJIaMH, B COOTBETCTBUU C (GOpMyNoi MM MyTéM BBOJA YMHCEl,
HAaxO0JIEHHE CYMMBI 3JIEMEHTOB MACCHBA, JIMHEWHBINA IOUCK 3aJaHHOIO 3HA4YECHHS B
MAacCHUBE, IOJACYET DIIEMEHTOB MACCHBA, YAOBJIETBOPSIOIIMX 33JaHHOMY YCIOBHIO,
HaXOXJICHHEe MMHUMAJIBHOTO (MaKCHUMalbHOTO) »sieMeHTa MaccuBa. CopTHUpOBKa
MaccuBa




3.3

OOpaboTka TIOTOKAa JAHHBIX: BBIUYMCICHHE KOJWYECTBA, CYMMBI, CpEIHETrO
apu(METHYECKOTO, MHUHUMAJIBHOTO M MAaKCHUMaJIbHOTO 3HA4YEHHUS DJIEMEHTOB
IIOCJIEOBATEIBHOCTH, YAOBJIETBOPAIOIINX 3aJAHHOMY YCIOBHUIO

3.4

Vuopasnenue. Curnan. OOpatHas cBsi3b. [lodydyeHue curHasioB OT LU(POBBIX
JaTYUKOB (KacaHMsl, pacCTOSIHUS, CBETA, 3ByKa U Apyroro). IlpuMepsl ncnonb3oBaHus
MpUHIMIA 0OpaTHOM CBSI3U B CUCTEMAaX YIPABJIEHUS TEXHUYECKHUMH YCTpOIiCTBamu, B
TOM uuciae B poOortoTexHuke. I[Ipumepbl poOOTHM3MPOBAHHBIX CHUCTEM (CHUCTEMa
yIpaBJICHUS JBUXKEHUEM B TPAaHCIOPTHOW CHCTEME, CBapO4YHas JIMHUS aBTO3aBOJa,
aBTOMAaTH3UPOBAHHOE YIPABICHUE OTOILUICHHMEM JOMa, AaBTOHOMHAs CUCTEMaA
yIpaBiIeHUS TPAHCIOPTHBIM CPEICTBOM U JIPYTHUE CUCTEMBI)

NHudopmanioHHbIe TEXHOJIOTUN

4.1

[lonsiTie 00 H5MEKTPOHHBIX Tabmuuax. TUObl JaHHBIX B SYEWKaX AJIEKTPOHHOM
Tabnuuel. PegaktupoBanue u ¢popmatupoBanue tadbnui. BeTpoeHHble QyHKIMM AJis
MOMCKa MaKCUMyMa, MUHIUMYMa, CYMMbI U cpeaHero apupmerndeckoro. CopTupoBka
JAHHBIX B BBIIEJIEHHOM Auamna3oHe. [loctpoenue auarpamm (TuctorpamMma, Kpyronas
Iyarpamma, ToueyHasi iuarpaMmma). Beibop tuna quarpamMmsl

4.2

[IpeoOpazoBanue Qopmyn mnpu KomupoBaHuu. OTHOCUTENbHAs, aOCONIOTHAS U
CMeIIaHHas aJpecanus

4.3

VYcrnoBHBIE BBIYMCICHHS B JJIEKTPOHHBIX Tabnumax. CyMMHpOBaHHE U TIOACYET
3HAYCHHM, OTBEUAIOIMUX 3aJaHHOMY yciaoBu. OOpaboTka OO0JBIIMX HAOOPOB
TaHHBIX. UMCICHHOE MOICITUPOBAHUE B AIIEKTPOHHBIX TAOIHIIAX

4.4

Pousb nHGOPMAIIMOHHBIX TEXHOJIOTHIA B Pa3BUTHHA YKOHOMHUKH MHpPA, CTPAHBI, PETHOHA.
OTtkprITEIE 00pazoBaTenbHbIe pecypehl. [Ipodeccun, cBszannbie ¢ HHOOPMATUKOW U
WHPOPMAIIMOHHBIME  TEXHOJIOTHSAMU: BeO-IU3aiiHep, NPOTPAMMUCT, pa3padOTUHK
MOOWJIBHBIX TPUIIOKEHUH, TECTUPOBIIHUK, aPXHUTEKTOP MPOTPaMMHOTO OOECTICUCHHS,
CICIUAKCT TI0 aHAJIHM3Y JaHHBIX, CACTEMHBIN aJIMUHUCTPATOP




MPOBEPSIEMBIE HA OI'D 11O HH®OPMATUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
MPOBEPAEMOro
TpeOOBaHUSA

1

IIpoBepsiemble TpeOOBaHUS K MPeAMETHBIM pe3yJjbTaTaM 06a30BOro
YPOBHSI 0CBOEHHSI OCHOBHOIi 00pa30BaTeIbHOIi MPOrpaMMbl OCHOBHOI'0
o0miero oopazopanusi Ha ocHoBe ®PT'OC

3HaTh (MOHUMATB)

1.1

Bnagenue OCHOBHBIMU MOHATHAMH: MHpOpMalus, nepeaada, XpaHeHUE U
oOpaboTka MH(pOpMaLMM, aTTOPUTM, MOJENIb, HUPPOBON MPOAYKT M HX
HCIIOJIb30BAHUEC MJIA PCIICHUS y‘-I€6HI)IX W NPaKTUYCCKHUX 3a1a4

1.2

Bitanenne noHATHAMU: BBICKA3bIBAaHUE, JIOTMYECKAs ONEPALMS, JIOTHYECKOE
BBIpaXKEHUE

Ymers

2.1

YMenue onepupoBarh €AMHULIAMU M3MEpeHUs MH(OpMaIMOHHOTO 00BEMaA
1 CKOPOCTH MepeavuM TaHHbBIX

2.2

YMeHue 3anucbiBaTh U CPaBHUBATSH 1ieble uynciia oT 0 10 1024 B pa3znuuHbIX
MO3UIMOHHBIX CHUCTEMaxX CUMCJICHUS C OCHOBaHHMSIMH 2, 8, 16, BBIIOIHSITH
apudMeTHYECKUE OTepaIluy HaJ HUIMHU

2.3

YMeHue KoaupoBaTh U JEKOAUPOBATH COOOIICHHS IO 331aHHBIM PaBUIIaM;
MMOHMMAaHHE OCHOBHBIX MPUHIMIIOB KOJAWPOBAHUS MH(YOPMALMU Pa3TUYHON
IPUPOJIbI: TEKCTOBOM, rpaduuecko, ayauo

2.4

YMeHue 3anuchbiBaTh JIOTUYECKHE BBIPAKEHUS C  HUCIOJIB30BAaHUEM
JTU3BIOHKIIMY, KOHBIOHKIWU U OTPULAHUS, ONPEICNATh HUCTUHHOCTh
JIOTUYECKHUX BBIPAKEHUI, €CITU U3BECTHBI 3HAUEHUSI HICTUHHOCTH BXOJISIINX
B HEro MEPEeMEHHBIX, CTPOUTH TAOJMILbl WUCTUHHOCTH JUIS JIOTHMUYECKUX
BBIPQ)KEHUI; 3aMUCHIBATh JIOTUYECKHE BBIPAKEHHUS HA H3y4aeMOM SI3bIKE
IPOrpaMMHUPOBAHUS

2.5

YMeHue COCTaBISATh, BBINOJIHATH BPYYHYIO U Ha KOMITBIOTEPE HECIIOKHbBIE
QITOPUTMBI Ui yrpaBieHus ucnonHutensiMu (Yepenamika, YepTéxHUK U
Ipyrue); co3jgaBaTh W OTJIAXKUBATh MPOrPaMMbl Ha OJHOM U3 S3BIKOB
nporpammupoBanus (Python, C++, Tlackams, Java, C#, IllkonbHbIi
AnroputMuueckuit  SI3bIK), pea’H3ylolMe HECIOXHBIE aITOPUTMBI
00pabOTKM YMCIOBBIX JAaHHBIX C HMCIOJIh30BAaHUEM ITUKJIOB U BETBICHUM;
yMeHHE pa30uBaTh 3aJaud Ha TMOJ3aJa4M, HCIOJIh30BaTh KOHCTAHTHI,
MEPEMEHHbIE U BBIPAXKEHHUS PA3TMYHBIX THUIOB (YUCIOBBIX, JOTHYECKHUX,
CUMBOJIbHBIX); aHAIM3UPOBATh MPEAJIOKECHHBIM allTOPUTM, OIPEACTIATh,
KaKhe pe3ylbTaThl BO3MOXHBI MpPH 33JlaHHOM MHOXECTBE MCXOHBIX
3HAYEHUH

2.6

YMeHnue 3ammcartb Ha HN3Yy4aCMOM A3BIKC HNPOTpaMMUPOBAHUA AJITOPHUTMBL
OPpOBCPKU ACIUMOCTH OOHOI'0 MNCJIIOTO0O YHCJIa Ha Jpyroe, IMpOBCPKU




HaTypaJbHOT'O 4YHCJIa Ha HOPOCTOTY, BBIACICHUA I_II/I(bp N3 HaTypaJbHOI'O
qucia, IIOHUCK MaKCUMYMOB, MHWHUMYMOB, CYMMBI YHCJIOBOM
IOCJIICA0BATCIIBHOCTH

2.7

Bilanenue yMeHHMEM OPHEHTHPOBATBCS B HEPAPXUUECKOM CTPYKType
¢aitioBoii cucteMbl, paboTaTh ¢ (aIOBOW CHUCTEMOW TEPCOHATBHOTO
KOMIIBIOTEpPA C HCIOJIb30BaHUEM Trpadudeckoro mHTepdeiica, a UMEHHO:
co3JaBaTh, KOIMPOBaTh, I€pPEMEILaTh, IEPEHMEHOBBIBaTb, YAAIATh MU
apXUBHPOBATH (HAIIIBI U KATAJIOTH

2.8

Bnagenue ymeHMSIMM M HaBBIKAMU HUCIOJIb30BaHUS HWH(OPMALMOHHBIX U
KOMMYHMKAI[MOHHBIX TEXHOJOTHUH JUIsl MOMCKa, XpaHEHUs, oOpaOOTKH u
nepelauy ¥ aHalu3a pa3IM4yHbIX BUJIOB HHPOPMAIUH

2.9

YMmenue BbIOMpaTh CMOcOO MpENCTaBICHMS JAaHHBIX B COOTBETCTBUU C
MOCTAaBJIEHHOW 3ajmadel (TabMuIBl, CXeMbl, TIpaduKH, AUATPaAMMBbI) C
HCIIOJIb30BAHUEM COOTBETCTBYIOIIUX MPOTrPAMMHBIX CpeAcTB 00pabOTKU
JTAHHBIX

2.10

YMmenue ¢opManuzoBatb U CTPYKTYpUPOBaTh WHGOPMALUIO, HCHOJb3YS
JJIEKTPOHHBIC TaOMWIBl JUisi OOpabOTKHM, aHamu3a W BU3yaJlIH3alluu
YHCJIOBBIX HOAaHHBIX, B TOM YHCJIE C BBIJACIICHUEM [Halla30Ha Ta6J'II/IIII)I u
YIOPSIOYNBAHHEM (COPTHPOBKOH) €ro AJIEMEHTOB; YMEHUE MPHUMEHSTH B
ANIEKTPOHHBIX TaONMMIax (GopMynsl st pacu€ToB C HCIOJIB30BAHHEM
BCTPOCHHBIX  (YHKIIMKA, aOCOTIOTHOW, OTHOCHTEIBbHOW, CMEIIaHHOU
aJipecaliil; HWCIOJB30BaTh DJIEKTPOHHBIE TAOMHIBI UIS  YHCICHHOTO
MO/ICTTMPOBAHUS B MPOCTHIX 3a/Ia4aXy3 Pa3HbIX MPEIMETHBIX 00JIacTel




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D
IHO UH®OPMATHUKE

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

Hudposas rpaMOTHOCTD

@aiinel 1 nanku (karanorn). [puHmmnel noctpoenus dainosix cucrem. [lomHoe nms
¢aiina (mankn). [Tyte k daiury (manke). PaboTa ¢ daitiamu u karajgoramu CpecCTBaMU
OTIEPAllMOHHOM CHUCTEMBI: CO3JaHNE, KOITMPOBaHUE, IEpeMELICHIE, IEPEUMEHOBAaHNE U
yaaneHue QaiiioB u nanok (karangoros). Tumsl ¢aiinos. ColicTBa (aitno. PailioBelit
Menemxkep. [louck ¢daiaoB cpeacTBaMu OneparuoHHON CUCTEMBI

1.2

O6benunenne kommnbeloTepoB B ceTh. Cerh HuHTepHer. Beb-crtpanuiia, BeO-cailT.
Crpykrypa anpecoB BebO-pecypcoB. bpaysep. IlouckoBesie cuctemsl. [lomck
nHopMallud 1O KIIOYEBBIM CJIOBaM U MO H300paxeHuto. JloCTOBEpHOCTH
napopmanuu, nonydeHHod wu3 Muteprera. IP-ampeca y3moB. CereBoe xpaHeHHE
JAHHBIX

TeopeTnueckne 0CHOBbI HHPOPMATHKU

2.1

JINCKPETHOCTh JTaHHBIX. BO3MOXHOCTH ONHMCAHHUS HENPEPBIBHBIX OOBEKTOB U
MIPOLIECCOB C MOMOIIBIO JUCKPETHBIX JAHHBIX.

CumBon. Andaur. MomHocts andaButa. JBouunsrii andabut. KomnmyecTBo
BCEBO3MOXHBIX CJIOB (KOJOBBIX KOMOWHAaIWN) (PUKCUPOBAHHOM JIMHBI B JTBOMYHOM
andasure. I[IpeoOpazoBanme moboro amdaButa K ABOMYHOMY. KomamdecTBo
Pa3IUYHBIX CJIOB (PUKCHUPOBAHHOW JUTMHBI B ali)aBUTE ONPEACIEHHON MOIITHOCTH.
KoaupoBanue CHMMBOJIOB OJHOIO ajgaBUTa C IOMOIIBIO KOJOBBIX CJIOB B JIPYIOM
andasure, KoJoBas TabMIA, JeKkoaupoBanue. KoaupoBanue TekcToB. PaBHOMEpHBIH
kox. HepaBHomepnsiii koa. Komuporka ASCII. BocemubuTHbIe KOmupoBku. [loHsTHE
o komupoBkax UNICODE. JlekomupoBaHue COOOIIEHUA C HCIOJIb30BAHUEM
PaBHOMEPHOTO ¥ HEPaBHOMEPHOTO Kojia. MIH(pOopMaIMOHHBIH 00BEM TEKCTa

2.2

Nudopmanrionnbii 00bEM NaHHBIX. BUT — MHUHHMMalbHAs €IUMHUIIA KOJUYECTBA
nHpOpMauu — TBOUYHBINA pa3psan. EnuHMIBI n3MepeHus HHPOPMAIIMOHHOTO 00bEéMa
JMaHHBIX. but, Oaiit, kumobalt, merabait, ruradait. CKOpocTh INepeaaun JaHHBIX.
EnuHunbl ckopocTy nepeaadn JaHHbIX

2.3

KomupoBanue nBera. L[BeroBeie monenu. Moxens RGB. I'mybuna komupoBaHwus.
[Tamutpa.

PactpoBoe u BekTOopHOE TpencTaBieHue u3o0OpakeHuit. [lukcens. Ornenka
nH(popMaMOHHOTO 00BEMA rpaduIecKiX AAHHBIX ISl pACTPOBOTO H300pasKeHUs

2.4

Konuposanue 3Byka. PaszpsaHocTs u yactora 3anucu. KoandecTBo kaHaJIOB 3aIuCH.
OneHka KOJMYECTBEHHBIX MMApaMETPOB, CBSI3aHHBIX C MIPEJICTaBICHUEM U XpaHEHUEM
3BYKOBBIX (paiijioB

2.5

Heno3unmonHele ¥ MO3UIMOHHBIE CHCTeMbl cuucieHus. AindaBut. OcHOBaHUE.
Pazpépuyras ¢opma 3amucu uymcna. llepeBox B JAECATHUHYIO CHCTEMY YHCel,
3alMCaHHBIX B JPYTrUX CUCTEMAX CUMCICHUS.




PumMmckag cucrema cumcieHus

2.6

JlBonuHas cucrema cuucienus. IlepeBon nensix uncen B npenenax ot 0 mo 1024 B
JIBOMYHYIO CHCTEMY cuucieHus. BoceMepuunas cucrema cuucnenus. [lepeBon uncen
U3 BOCBMEPHYHOH CHCTEMBI B JIBOMYHYIO M JCCATHYHYIO CHUCTEMBI W OOpaTHO.
HlectHaanaTepuynas cucrema cymcieHus. [lepeBoa umcen W3 MIeCTHAAATEPHUYHON
CHCTEMBl B JIBOMYHYIO, BOCBMEPHYHYI0 MU JECATHYHYIO CHCTEMBI W OOpaTHO.
ApupmeTnyueckre onepayy B JBOUIHON CUCTEME CUMCIICHUS

2.7

Jlornueckue BbicKa3biBaHUs. Jlornueckue 3HaU€HUsI BHICKA3bIBAaHUM. DJIEMEHTApHbIC U
COCTaBHbIE BBICKa3bIBaHUs. Jloruueckue omepamuu: «u» (KOHBIOHKIIHS, JOTHYECKOE
YMHOKEHUE), «MJIn» (AU3BIOHKIUSA, JIOTUYECKOE CII0KEHHE), «HE» (JIOTMYECKOe
otpuiianue). Ilpuopurer sormueckux omnepamnuii. OmnpeneneHue HMCTUHHOCTH
COCTaBHOI'O BBLICKA3bIBAHMS, €CIIM MU3BECTHBLI 3HAUCHHSI MCTHHHOCTU BXOJSIIUX B HETO
AJIEMEHTApHBIX  BbICKa3biBaHWil. Jlormyeckwe BblpakeHus. IlpaBuia 3anucu
JIOTHYECKHUX BhIpakeHUH. [locTpoeHne Tabauil MICTHHHOCTH JIOTHYECKUX BBIPAKEHUI

2.8

Jlormueckue 3aeMeHTH. 3HAKOMCTBO C JIOTHUYECKMMH OCHOBAMH KOMITIBIOTEpA

2.9

HenpepsiBHble M nuckpeTHble MoAenn. Mmurtanumonnsie monenu. MrpoBeie Moaeny.
OneHka aIeKBaTHOCTH MOJIENH MOAEITUPYEMOMY OOBEKTY U 1IeJIIM MOJEITUPOBAHNUS

2.10

Tabmuunbie Mmogenu. Tabnmuiia Kak MpeAcTaBIeHUe OTHOIIEHUA. bas3bl manHbIX. OTOOP
B TaOJIHIIE CTPOK, YIOBJIECTBOPSIONINX 3aJaHHOMY YCIIOBHIO
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I'pad. Bepmmna, pebpo, myrb. OpHEHTHPOBaHHBIE W HEOPUEHTUPOBAHHBIC Tpadhbl.
Jlnuna (Bec) pebpa. Becosas matpuma rpada. JmmHa myTr Mexay BepIimHamMu rpada.
[Touck ontumansHOTO TIyTH B Tpade. HavanpHas BepmmHa (MCTOYHUK) M KOHEYHAS
BeplIMHa (CTOK) B OpPHEHTHUPOBAaHHOM rpade. BrlumcieHme konumdecTBa TyTeld B
HaIpPaBJICHHOM allUKIMYeCcKOM rpade

2.12

Hepeo. Kopenb, BepmmHa (y3en), jmct, pedpo (myra) aepeBa. Bwicora nepesa.
[omnepero. [IpumMepsl ucmonb30BaHus JepeBbeB. [lepeOop BapHaHTOB C MOMOIIBIO
nepeBa

ANTOPUTMBI U IPOTrPAMMHPOBAHHE

3.1

CgoiictBa anroput™a. CrocoObl 3amucu alropuT™Ma (CIOBECHBIN, B BUAE OJOK-CXEMBI,
porpaMmma).

CocraBieHue ajaropurMOB W MPOrpaMM C HCIOJIB30BAaHHWEM BETBICHHUH, LHUKIOB U
BCIIOMOTATEJIBHBIX aJITOPUTMOB JUIsl ypaBieHus ucnoiaureneM (Pobot, Yepemnarika,
YepTéxHUK U Apyrue). BeIMoMHEHNHE alrOPUTMOB BPYYHYIO M Ha KOMITBIOTEPE

3.2

SI3pik  mporpammupoBanust  (Python, C++, TIlackane, Java, C#, IlIkonbHbIi
AnroputMuuyeckuit SA3bIK).

Cucrema mporpaMMUPOBaHUS: PEIAKTOP TEKCTa MPOTpaMM, TPAHCISATOP, OTIAAUHK.
Ilepemennas: tun, wums, 3HaueHue. lLlenmble, BelIeCTBEHHbIE W CHUMBOJIbHBIC
nepeMeHHbIE.

Omneparop npucBauBaHus. ApupMeTHIecKre BhIPaKEHHUs U MOPAIOK UX BBIYUCICHHUS.
Onepanuu ¢ LENBIMM YHUCIAMH: LIEJIOYMCICHHOE [elIeHHe, OCTAaTOK OT JAEJCHHUS.
Bernenus. CocraBHble ycloBHs (3aIUCh JIOTHYECKMX BBIPAXKEHUH Ha HM3ydyaeMOM
SI3BIKE MpOTpaMMUpoBaHus). HaxoxaeHne MuHIMyMa




U MakCUMyMa M3 JBYX, TPEX M YETBIPEX uucell. PerieHue KBajpaTHOTO ypaBHEHWS,
HMMEIOIIEr0 BemlecTBeHHble KOpHU. Llukn ¢ ycmoBuem. Anroputm EBknupa s
HAXOKJCHHUS HauOOJBIIEr0 OOIIEro AETHUTENs ABYX HaTypalbHBIX uncell. Pa3Ouenue
3allMCU HAaTYPAJIbHOT'O YKCJIA B IO3ULMOHHOW CUCTEME C OCHOBAaHUEM, MEHBIIUM WU
paBubiM 10, Ha otmenbHble UOPHL Lukn ¢ mepeMeHHON. AJTOPUTMBI MPOBEPKU
JEIMMOCTH OJIHOTO LIEJIOTO 4HuCia Ha JPYroe, NMPOBEPKH HATYpPAJIBHOIO 4YHUCIIA Ha
MIPOCTOTY

3.3

OOpaboTka CUMBOJBHBIX JaHHBIX. CHUMBOJIbHBIE (CTPOKOBBIE) IE€PEMEHHBIE.
[TocumBonbHass oOpaboTka cTpok. [Toncdyér yacTOThl MOSIBIEHUS CUMBOJIA B CTPOKE.
Berpoennbie pyHkuuu 11 00paboTKU CTPOK

3.4

Onpenenenrne BO3MOXHBIX PE3Yy/lbTaTOB pabOThl aIrOpUTMa MPH JaHHOM MHOYXECTBE
BXOJIHBIX JaHHBIX, OINpPEIEIEHUE BO3MOXHBIX BXOJHBIX IJaHHBIX, MNPUBOIIIINUX K
JTAHHOMY pe3yJbTary

3.5

Tabnuunbie BenuuuHbl (MaccuBbl). OnHOMEpHBbIEe MaccuBbl. CocTaBleHHE U OTJIaKa
MPOrpaMM, PEaTU3yIOIIUX THUIIOBBIE AJTOPUTMBI OOPaOOTKU OJHOMEPHBIX UHCIOBBIX
MacCHBOB, Ha OJHOM W3 s3bIKOB TporpammupoBanus (Python, C++, Iackans, Java,
C#, llkonpHBIH ANTOPUTMUYECKAN SI3BIK): 3aloHEHWE YHCIOBOTO MAacCHBa
CIydallHBIMM 4HCJIaMH, B COOTBETCTBUM C (GopMyJaoil wid myréM BBOJA 4YHCED,
HaXO0JICHHE CYMMBbI JJIEMEHTOB MacCUBa, JUHEWHBIH MOUCK 33JaHHOTO 3HAYEHUS B
MaccHBe, MOJACYET AJIEMEHTOB MAacCHBa, YIOBICTBOPSIOIIUX 33JaHHOMY YCJIOBHIO,
HaXOXJICHHUE€ MHMHUMAJIBHOTO (MaKCHUMalbHOrO) 3j1eMeHTa MaccuBa. CopTHpOBKa
MaccuBa. OOpaboTKa MOTOKA JAHHBIX: BBIUMCIEHUE KOJMYECTBA, CYMMBI, CPEIHErO
apu(METUYECKOro, MHMHUMAJIBHOTO W  MaKCUMaJbHOIO 3HA4YEHUS JJIEMEHTOB
MIOCJIEI0BATEIbHOCTH, YAOBIETBOPSIOIUX 3aJAHHOMY YCIOBHUIO

3.6

VYupasnenue. Curnan. O0parHas cBs3b. [lonydyenne curHanoB oT HUGPOBLIX JATYUKOB
(HampuMmep, KacaHusl, pacCTOSIHUS, CBETa, 3ByKa). [IpumMepbl HCHOIB30BaHUS IPUHIIUIIA
00paTHOM CBS3M B CHUCTEMax YIpPaBJICHHS] TEXHUYECKHMMH YCTPOMCTBAMH C IOMOIIBIO
JATYUKOB, B TOM YHCIIE B POOOTOTEXHHUKE

HNudopmanronHbie TEXHOJIOTUN

4.1

TekcToBble NOKYMEHTHI M HMX CTPYKTYpHBIE AJIEMEHTHI (CTpaHHIa, ad3al, CTpOKa,
CJIOBO, CUMBOJI).

TekcToBBIH POLIECCOP — HHCTPYMEHT CO3JaHusl, peIaKTUPOBAHUS U (POPMATHPOBAHHS
TekcToB. [IpaBuna HabGopa Tekcra. PemaktupoBanue Tekcra. CBOMCTBa CHMBOJIOB.
HIpudt. Tuns! mpudToB (pydiaeHsle, ¢ 3aceukaMu, MOHOIMpPUHHBIE). [lomykupHoe u
KypcuBHOe HauepraHue. CBolcTBa ab3alleB: I'paHMIIbI, a03allHbIA OTCTYI, MHTEPBAJ,
BbIpaBHUBAHMUE. [TapameTtpsl CTpaHUIIBI. CruneBoe (dbopmatupoBaHue.
CrpykTypHupoBaHue HHGOPMALIMU C IMOMOIIBIO CITUCKOB U TaOnull. MHOTOYpOBHEBBIE
cnucku. [loGaBrneHne TaOmuI] B TEKCTOBbIE JOKyMEHThl. BcraBka n3o0pakeHUil B
TEKCTOBbIE JOKyMeHThI. O0TekaHne n300pakeHuit TekcToM. BrirtoueHne B TEKCTOBBIN
JOKYMEHT Auarpamm, (opMys, HyMepaluuu CTpaHUILl, KOJIOHTUTYJIOB, CCBIJIOK U APYTHX
3JIEMEHTOB

4.2

PactpoBble pucyHku. Hcmonp3oBanue rpaduueckux HOpuUMUTHBOB. Ornepanuu
penakTUpoBaHUs rpaduueckux OOBEKTOB, B TOM uucie HHU(POBHIX (oTorpaduii:




U3MEHEHHE pa3Mmepa, o0pe3ka, TIOBOPOT, OTpakeHue, pabota ¢ obmacTIMu
(BplIENEHME, KONMPOBAaHUE, 3alMBKa I[BETOM), KOPpPEKLHs LBETa, SPKOCTU U
KOHTpacTHOCTH. BekTopHas rpaduka. Co3qaHne BEKTOPHBIX PHCYHKOB BCTPOCHHBIMH
CpPEICTBAaMHM TEKCTOBOTO Ipolieccopa WIM JAPYyruxX HOporpaMM  (TpUIIOKEHHM).
JloGaBiieHNEe BEKTOPHBIX PUCYHKOB B JIOKYMEHTBI

4.3

[ToaroroBka MynpTUMEIUUHBIX TIpe3eHTanuii. Cnaiia. JloOaBieHue Ha ciiaii TeKCTa u
n3oOpaxenuii. Pabora ¢ Heckombkumu —crnaiigamu. JloOGaBieHwe Ha - Cilalj
AyJAUOBU3YAJIbHBIX JaHHBIX. AHI/IMaIII/IfL FHHGpCCBIJIKI/I

4.4

Tunbl  gaHHBIX B sUEWKaxX  DJIEKTPOHHOW  TaOmuibpl. PegakTupoBaHue W
dbopmatupoBanre Tabnui. Bcerpoennele (GyHKIMM 11 TIOMCKAa MaKCHUMyMa,
MHUHHUMYMa, CyMMBI u cpeaHero apudmerudeckoro. CopTHUpoBKa JaHHBIX B
BBIJICTICHHOM  juama3oHe. [loctpoenue gumarpamMm  (TUCTOTpamMma,  Kpyroast
nuarpamma, ToyedHas jauarpamma). BpiOop Ttuma mguarpammel. [IpeoOpasoBanue
dhopmyn npu konupoBaHur. OTHOCHUTEbHAS, A0COTIOTHAS U CMEIIIaHHAs aIpecarius

4.5

VYcioBHbIE BBIUMCIEHHUSI B JJIEKTPOHHBIX Tabnuuax. CyMMHpOBaHHE U MOJACYET
3HAYEHHM, OTBEUAIONINX 33aJaHHOMY yclIoBHI0. OOpaboTka 00IbpIIINX HAOOPOB JAHHBIX.
UucneHHoe MOJCIUPOBAHNE B AJICKTPOHHBIX TaOIUIIAX




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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