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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o MHPOpPMATUKE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 00O, a Taxxe henepanpbHOU paboueii TPOrpaMMbl BOCITUTAHHUS.

[Iporpamma o nndopmaTrke 1aéT npeacTaBiIeHUE O LENsIX, 00IIel cTpaTeruu
OoOy4eHMsI, BOCIIUTAHUS U PAa3BUTUSA OOYYAIOLIUXCSl CpelcTBaMu MHGOPMATHKU Ha
0a30BOM YpOBHE, YyCTaHaBIMBaeT oOOs3aTENbHOE MPEAMETHOE COJEpIKAHUE,
MpeayCcMaTPUBAET €r0 CTPYKTYPUPOBAHUE MO pa3ziesiaM U TEMaM.

[Iporpamma 1o mHGOPMATHKE ONIPENETAET KOJTMICCTBEHHBIC M KAUYCCTBEHHBIC
XapaKTEePUCTUKU Y4EOHOro Marepuaia Juisl KaXI0ro rojja U3y4eHus, B TOM YUCIie
JUISL COZIEPKATENBHOTO HAMOJHEHUS Pa3HOr0 BUJA KOHTPOJIA (MPOMEKYTOUHOU
aTTeCTalluu oOyyaromumxcs, BCEPOCCUMCKUX MIPOBEPOUHBIX paoor,
roCyJIapCTBEHHON UTOTOBOM aTTeCTAIUN).

[Iporpamma no uHpopMaTke SBJISETCS OCHOBOM JJIsl COCTaBJIEHUS aBTOPCKUX
y4eOHBIX MPOTrpaMM, TEMATHYECKOTO TUIAHUPOBAHUS KypCca yUUTEIIEM.

[ensmu n3zydenust iHQOPMATUKKU HA YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHus
SIBJISTFOTCSL:

dbopMUpOBaHHE OCHOB MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSA HAayKdu HUH(POPMATUKH, TOCTHKEHUSIM HAYYHO-TEXHUUYECKOIO
mporpecca U OOIIECTBEHHOM NPAKTUKHU, 3a CUET pPa3BUTHUS MPEICTaBICHUN 00
uH(pOpMAIUU KaK O Ba)XKHEUIIEM CTPATeTHYECKOM pecypce pa3BUTHS JMYHOCTH,
rocyJapcTBa, oOOIIECTBa, TOHUMAaHUA pPOJM WHOOPMAIIMOHHBIX MPOIIECCOB,
MH(POPMAIIMOHHBIX PECYPCOB U HUH(POPMAITMOHHBIX TEXHOJOTUHA B YCIOBHUAX
1idpoBoit TpaHchopMaIiu MHOTHX cep )KHU3HU COBPEMEHHOTO O0IIEeCTBa;

oOecrieyeHne YCJIOBHUH, CIOCOOCTBYIOIIUX PAa3BUTHIO AJITOPUTMHYECKOTO
MBIIIUICHUSI KaK HEO0OXOIUMOI0 YCIOBUS TPOQPECCUOHATBHON EATeIbHOCTH B
COBPEMEHHOM HWH(OPMAIIMOHHOM OOIIECTBE, MPEANOJararoilero CrnocoOHOCTh
oOyyaroiierocss pa3OMBaTh CIOXKHBIE 3aJayd Ha 0oJiee MPOCThiE TMOA3aayH,
CpaBHUBATh HOBBIC 33/1aUM C 3aJa4aMu, PEIIEHHBIMH paHee, ONPEACIATh IIaru s
JOCTHKEHUSI pe3yJIbTaTa U Tak JaJiee;

dbopMupoBaHUE U pPa3BUTHE KOMIETECHIMM oOydaromuxcss B 00JacTu
WCIIOJI30BaHUsl MHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHI, B TOM YHCIIe
3HaHWM, YMEHWW W HaBBIKOB paboOThl C¢ wHOOpMAIMei, MporpaMMHUpPOBAHUS,
KOMMYHUKAIIMM B COBPEMEHHBIX HHU(PPOBBIX Cpelax B YCIOBUAX OOECIICYCHUS
nH(OPMAITMOHHON O€30MaCHOCTH JIMYHOCTH 00YYaroerocs;

BOCIIMTaHUE OTBETCTBEHHOT'O U 30UPATEIILHOTO OTHOIIEHUS K HH(POpMALIIH C
y4ETOM MPABOBBIX M ITUUYECKUX ACIEKTOB €€ pacrpOoCTpaHEHUs, CTPEMIJICHUS K
MPOJIOJDKEHUI0  00pa3oBaHus B 00JlacTh WH(DOPMAIMOHHBIX TEXHOJOTHUH U



CO3UIATEIPHON JEATEIPHOCTH C TPUMEHEHHEM CpEACTB WH(OOPMAIMOHHBIX
TEXHOJIOTUH.

HNudpopmatrka B OCHOBHOM 00I1IeM 00pa30BaHUU OTPAXKALT:

CYIIHOCTh HMH(MOPMATUKH KaK HAYYHOM JUCHUIUIMHBI, HM3y4daroliei
3aKOHOMEPHOCTH MPOTEKAHUsI U BO3MOXKHOCTH aBTOMAaTU3aIMU WH()OPMAIMOHHBIX
MIPOIIECCOB B Pa3IMUHbIX CUCTEMAX;

OCHOBHBIC  00JIACTH  TpPUMEHEHHsT WH(OPMATHKH, TPEXKAEC  BCETO
nH(OpPMAaIMOHHBIE TEXHOJOTHH, YIIPABICHUE U COIMANIbHYIO cepy;

MEXIUCIUIUIMHAPHBIA ~ XapakTep HUHPOPMATUKHM U UHGOPMAIIMOHHON
NeSATETbHOCTH.

N3yyenne wH(DOpMATHKM  OKa3bIBa€T  CYIIECTBEHHOE  BIMSHUE  Ha
dbopMupoBaHHEe MHUPOBO33PEHUST OOYUYAIONIEroCs, €ro >KU3HEHHYIO MO3UIHIO,
3aKJ1aJbIBa€T  OCHOBBI  TOHMMAHUS  TPUHIUIOB  (PYHKIIMOHUPOBAHUS U
UCITIOJIb30BaHUSI HH(DOPMAITMOHHBIX TEXHOJIOTUN KaK HEOOXOJUMOTO MHCTPYMEHTA
NPAaKTHUYECKH JI00OM JEATEeIbHOCTH W OJHOTO U3 Hamboiiee 3HAUYMMBIX
TEXHOJIOTHYECKHUX JOCTHKEHUI COBPEMEHHON ITUBHIIN3AINKI. MHOTHE ITPEAMETHBIC
3HaHHUS M CIOCOOBI JIEATEIEHOCTH, OCBOCHHBIE OOYYAIONTUMUCS TMPU H3YUCHUHU
nH()OPMATHKU, HaXOAT MPUMEHEHHE KaK B paMKaxX 00pa30BaTeNIbHOIO MpoIecca
Opy HU3YyYCHUU JPYTUX MPEAMETHBIX 00JacTeil, TaK M B HHBIX >KU3HEHHBIX
CUTYaIllMsIX, CTAHOBATCS 3HAYMMBIMH JJI1 (DOPMUPOBAHUS KAadeCTB JIUIHOCTH, TO
€CTh OPHECHTHPOBaHb Ha (OPMUPOBAHWE METANPEAMETHBIX W JUYHOCTHBIX
pe3ynabTaTOB OOyUEHHUS.

OcHoBHBIC 33/1aun yueOHoTO npenmera «MubopmaTuka» — chopmupoBarh y
0OyJarommxcs:

MOHMMAaHUE TPUHIIUIIOB YCTPOHCTBA H (QYHKIIMOHUPOBAHHS OOBEKTOB
IU(QPOBOTO OKPYKCHHSI, TPEICTABICHUS 00 HWCTOPHH W TEHICHIIUAX Pa3BUTHS
uH(hopMaTHKHU niepuoia udpoBoil Tpanchopmauu COBPEeMEHHOTO O0IIIECTRA;

3HAHMS, YMEHHUS W HaBBIKM T'PAMOTHOM MOCTAHOBKH 3a/1a4, BOSHUKAIOIIUX B
MPAKTUYECKON JEATEILHOCTH, JJII MX PEIICHUS C MOMOIIbI0 WH(POPMAITMOHHBIX
TEXHOJIOTHA, YMCHHSI W HaBBIKA (POPMAM30BAHHOTO OMKCAHHS ITOCTaBICHHBIX
3amad;

0a3oBbie 3HaHHUS 00 WHGOPMAIMOHHOM MOJEIUPOBAHUU, B TOM YHUCIE O
MaTeMaTHYeCKOM MOJICIIUPOBAHUY;

3HAHKE OCHOBHBIX QJITOPUTMHUYECKHX CTPYKTYpP U YMEHHE MPUMEHSATH ITH
3HAHHS JJI1 TIOCTPOCHUS AJITOPHTMOB PEIICHHUS 3a7ad M0 UX MaTeMaTHYCCKUM
MOJICIISIM;

YMEHUST W HABBIKM COCTABJICHHUS MPOCTHIX NPOrpaMM IO TOCTPOCHHOMY
AITOPUTMY Ha OJTHOM U3 S3BIKOB MPOTPAaMMHUPOBAHUS BHICOKOTO YPOBHS,



YyMEHUST ¥ HaBbIKH d3(PQGEKTUBHOTO WCIIOIH30BAHUS OCHOBHBIX THIIOB
MPUKJIAIHBIX MPoTrpaMM (TIPHIIOKEHHI) 00111ero Ha3HAYCHUSI U WH()OPMAITMOHHBIX
CUCTEM ISl PEIICHUs ¢ MX MOMOIIBIO MPAKTUYECKUX 3a/1ad, BIaJieHue 0a30BBIMU
HOpMaMud HWH(POPMAIIMOHHOM OSTUKHM M TpaBa, OCHOBaMH HH(POPMAIMOHHON
0€30IIaCHOCTH;

YMEHUE TPAMOTHO HHTEPIPETUPOBATH PE3YJIbTAThI PEIICHUS MPAKTUICCKUX
3a1ad C TOMOIIBbI0 HWH(POPMAIMOHHBIX TEXHOJOTHUW, MPUMEHSTh TOJyYCHHBIE
pe3yJbTaThl B MPAKTUYECKOU JIESITEIHLHOCTH.

[enmn w 3amaum u3ydeHUss MHOOPMATUKH HA YPOBHE OCHOBHOTO OOIIEro
0o0pa3oBaHus ONPECISAIOT CTPYKTYPY OCHOBHOTO COJIEpKaHUsI y4eOHOTO IIpeameTa
B BHJIC CJICAYIOMINX Y€THIPEX TEMAaTUIECKHUX PA3JICIIOB:

uu(ppoBasi rpaMOTHOCTb;

TEOPETUYECKHE OCHOBBI HHPOPMATUKH;

QITOPUTMBI U TIPOTPAMMHPOBAHUE;

UH(OPMAITMOHHBIC TEXHOJIOTHH.

Ha uzyuyeHune nHpopMaTuku Ha 0a30BOM YpPOBHE OTBOAMTCS 68 yaca: B 8
kimacce — 34 gaca (1 gac B Heneno), B 9 kitacce — 34 Jaca (1 gac B Hezeno).



COAEPXKXAHUE OBYUYEHUA
8 KUIACC

Teopernueckne 0CHOBbI MH(POPMATHKH

CucreMbl cUHCIEeHUS

Hemo3unmonuble ©  TMO3WIIMOHHBIE CHUCTEMbI  cUucCieHUsA. AsdaBur.
OcHoBanmue. Pa3zpépnyTast popma 3anucu uucia. [lepeBos B 1eCITUIHYIO CUCTEMY
YHCEJl, 3aMMCAHHBIX B JIPYTUX CUCTEMAX CUUCIICHUSI.

Pumckas cuctema cunciaeHusl.

JIBonuHas cucrtema cuucieHud. IlepeBoa uenbix yucen B npenaenax ot 0 g0
1024 B nBOMYHYIO CHUCTEMY CUHCICHUA. BocbMepuUuHass cUCTEMa CUUCIICHUA.
[IepeBon unicen n3 BOCbMEPUYHOW CUCTEMBI B IBOUYHYIO U IECITUYHYIO CUCTEMBI U
obpatHo. IllectHammarepuuHas cucteMa cuucieHusa. IlepeBox uwcen u3
IECTHAAUATEPUYHON CHCTEMBI B JIBOMYHYIO, BOCBMEPHUYHYID H JECATUUYHYIO
CHUCTEMBI 1 0OpATHO.

Apudmernyeckue oneparyy B IBOUYHON CUCTEME CUUCIICHUS.

JJIeMeHTbI MaTeEMATHYEeCKOM JJOTUKH

Jlorndyeckue  BBICKa3bIBaHUA. Jlormueckne 3HAUCHUS  BBICKA3bIBaHUIA.
DJIeMEHTapHbIE M COCTABHBIE BBICKA3bIBAHUA. JIOTMUECKHE OMNEpalyu: «u»
(KOHBIOHKIIMS, JIOTHUECKOE YMHOXKEHHE), «WIN» (JIU3BIOHKIHS, JOTHYECKOE
CIIOKEHHE), «He» (Joruyeckoe oTpuiianue). [IpropureT JOrHYecKux omepaui.
OrnpenesieHne UCTUHHOCTH COCTABHOTO BBICKA3BIBAHUS, €CIIM W3BECTHBI 3HAYCHUS
MCTUHHOCTH BXOJSIIMX B HEro 3JIEMEHTAPHBIX BbICKa3biBaHUM. Jlornueckue
BbIpakeHus. [lpaBuia 3amucu jormdyeckux BoipakeHui. [loctpoenue Ttabmuiy
WCTUHHOCTH JIOTHYECKUX BBIPAXKCHUU.

Jlormueckue 3meMeHThI. 3HAKOMCTBO C JIOTHYECKMMH OCHOBAMU KOMITBIOTEPA.

AJITOPUTMBI M IPOrPAMMMPOBAHME

HNcnosiHuTe 1M M JITOPUTMBI. AJITOPUTMUYECKHE KOHCTPYKIIUU

[Tonstue anroput™ma. MCHOJHUTEIW alrOpPUTMOB. AJTOPUTM Kak IIJIaH
VIIPABJICHUS UCIIOJIHUTEIIEM.

CgoiicTBa anroput™ma. CriocoOsbl 3amucu ajaropurMa (CJI0BECHBIHN, B BUJIE€ OJIOK-
CXEMBbI, IPOrpamMma).

AnroputTMudeckre KOHCTpYKIMHU. KoHcTpykuus «cinenoBaHuey. JIMHeHHbIN
anroput™M.  OrpaHMYE€HHOCTh  JIMHEHWHBIX  QJITOPUTMOB:  HEBO3MOXKHOCTH
MPEYCMOTPETh 3aBUCUMOCTh MOCJIEAOBATEIIbHOCTU BBITIOJHAEMBIX JIEUCTBUM OT
WCXOJIHBIX JaHHBIX.

KoHCTpyKIusi «BeTBJICHUE»: TOJIHAsI W HemnoJiHas ¢Gopmbl. BeimosHeHne U
HEBBINOJHEHNUE YCJIOBHS (MCTUHHOCTh W JIOKHOCThH BbICKaszbiBaHus). IIpocTeie u
COCTaBHBIE YCIOBUSI.



KOHCTpyKIUsl «IOBTOPEHUS»: LUKIBI C 3aJaHHBIM YKCIOM MOBTOPEHUH, C
YCJIOBUEM BBITIOJHEHUSI, C IEPEMEHHOM ITUKJIA.

PazpaboTtka s HopmManmbHOTO HMCHOJHUTENS aIrOpPUTMa, MPUBOJIAIICTO K
TpeOyeMoMy pe3yJibTaTy IpU KOHKPETHBIX MCXOJHBIX JaHHbIX. Pa3paboTka
HECJIOKHBIX aJITOPUTMOB C HUCTIOJIb30BAHUEM IIUKIIOB U BETBJICHUM JIJIS1 yIIPABICHUS
(GbOpMaTbHBIMI HMCTIOTHUTEISIMU, TakuMu Kak PoOot, Uepemamka, UepTEXHHK.
BrinonHeHue airopuTMOB BpY4YHYIO M Ha KommbioTepe. CHHTAaKCUYECKUE U
jgoruyeckue omuoOku. OTKa3bl.

S3BIK IPpOrpaMMHPOBAHUS

SA3pik nporpammupoBanust (Python, C++, Ilackanb, Java, C#, IlIxoiabHbIi
AnroputmMudeckuid SA3bIK).

CucteMa mTpoOrpaMMHpPOBAHUS: PEAAKTOP TEKCTa MPOrpaMm, TPaHCISATOD,
OTJIAIYUK.

[lepemenHasi: Tvn, uMms, 3HaueHUe. Llenble, BEIIECTBEHHBIE U CHUMBOJIBHBIC
MepEMEHHBIE.

Oneparop mnpucBanBaHus. ApUPMETUUECKUE BBIPAKEHUS M MOPSIOK HX
BbIuKcCIeHUs. Onepalyu ¢ [eJIbIMA YUCTIaMU: 1IeJIOYUCIEHHOE IeJICHUE, OCTaTOK OT
JIETICHUS.

BerBnenuss. CocTaBHBIE YCIOBHS (3alUCh JIOTHYECKUX BBIPAKEHUN Ha
M3y4aeMOM SI3bIKE MpOorpaMMupoBanus). HaxoxxaeHue MUHUMyMa U MaKCUMyMa 13
JBYX, TPEX W 4EThIpEX uucen. PemieHue KBaJpaTHOTO ypaBHEHUS, UMEIOIIETO
BEILIECTBEHHBIE KOPHHU.

JuanoroBas oTJiaAgKa NOporpaMM: IOIIATOBOE BBINOJHEHUE, MPOCMOTP
3HAYEHUU BEJIMYUH, OTJIaJ0YHBIN BHIBOJI, BLIOOP TOYKM OCTAaHOBA.

[uxn c ycrnoBuem. AnroputMm EBKiIMIa Jjsi HaXOXKACHUS HaWOOJBIIETO
oO11iero JenuTeNsl JByX HaTypalbHbIX uucen. Pa3OueHue 3amucu HaTypaJlbHOTO
yycia B MO3WIIMOHHOM CHCTEME C OCHOBaHMEM, MEHbIIUM WM paBHbIM 10, Ha
OTJICJIbHBIC LI PHI.

[{ukn ¢ mepeMeHHON. AITOPUTMBI POBEPKU AETUMOCTH OJTHOTO LIEJNOTO YUCTIa
Ha Jpyroe, MpOBEPKU HATYPaJIbHOTO YUCIIa Ha TPOCTOTY.

O6paboTka CUMBOJIbHBIX JaHHBIX. CHUMBOJIbHBIE (CTPOKOBBIC) TIEPEMEHHBIC.
[TocumBonbHAs 06padoTKa CTpoK. [TogacuéT 4acTOTH MOSIBJICHUSI CUMBOJIA B CTPOKE.
Bcerpoennsie pyHkImm ais 06pabOTKH CTPOK.

AHaJIU3 aJIrOpuTMOB

OmnpenienieHue BO3MOXKHBIX PE3yJIbTATOB PadOThl ajfOpUTMa TMPU JAHHOM
MHO>KECTBE BXOJHBIX JIAHHBIX, OMNPEIEIICHHE BO3MOXKHBIX BXOJHBIX JIAHHBIX,
MPUBOJIAIIMX K TAHHOMY PE3YJbTaTy.



9 KJIACC

udpoBasi rpaMOTHOCTD

I'nobanbHas cetb HTEPHET U cTpaTerun 0€30MaCHOr0 MOBEJACHUA B HE

['mo6anbHas cere MuTepuer. IP-aapeca y3noB. CereBoe XpaHEHHE AaHHBIX.
MeTopl HHIMBUYaTbHOTO M KOJUIEKTUBHOTO pa3MeIieHnsi HOBOM HH(OpMaluu B
WUurtepHere. bonbiive naHHble (MHTEpPHET-IAaHHbIE, B YacCTHOCTH JaHHbBIC
COLIMAJIBHBIX CETEeN).

[Tonsitue 00 mHGOPMAIMOHHON 0€30MacHOCTH. YTPO3bl MHGOPMAIIMOHHON
0e30MmacHOCTH TpU paboTe B TJI00ATBHON CETHM U METOJbl MPOTUBOJCHUCTBUS UM.
[IpaBuna Oe3omacHoi ayTeHTHU(UKAIMK. 3alWTa JAYHOH WHPOpMAIUA B
Hurtepnere. bezonacuwie crpateruu noseneHus B Uurepuete. Ilpenynpexaenue
BOBJICYCHHUSI B JIECTPYKTUBHBIE W KPUMHHAJIbHbIE (DOPMBI CETEBOW aKTUBHOCTHU
(knOepOyIITMHT, PUIIUHT U APYTHE (POPMBI).

PabGora B nH(pOpPMALIHOHHOM IPOCTPAHCTBE

Bune! nestensHocTn B IHTEpHETE, HHTEPHET-CEPBUCHI: KOMMYHUKAIIMOHHbBIE
cepBUCHI (TOYTOBast CIyk0a, BUACO-KOH(PEPEHII-CBA3b U JpPYTUe), CIpPaBOYHbIC
CITyObI (KapThl, paCIMCaHUs U IPYTHE), TIOUCKOBBIE CITY>KOBI, CITyKObI OOHOBJICHHUSI
pOrpaMMHOro obecreueHus M Apyrue ciaykO0bl. CepBUCHI TOCYAapCTBEHHBIX
yciyr. OOnauHble XpaHuiuimia JaHHbIX. CpeacTtBa COBMECTHOM pa3paboTKu
JTOKyMeHTOB (omHunaitH-oducel). [IporpammHoe obecnieyeHne Kak BeO-CEepBUC:
OHJIAITHOBBIE TEKCTOBBIE U rpapuueckre peaakTophl, Cpebl pa3padOTKU IPOrpaMMm.

Teopernyeckue 0CHOBBI HH(pOPMATHKH

MopeanpoBaHue Kak MeTO/l O3HAHUS

Mopenb. 3aauu, pemaeMble ¢ MOMOIIbIO MoaenupoBanus. Knaccupukanmu
Mojenel. MarepuanbHbie (HaTypHbIE) U MHPOpMallMOHHBIE Mo1eTi. HerpepriBHbBIE
U JUCKpeTHele Mojenu. Mmurtanmonnsle Mozenu. Wrpossle Mozenu. OleHka
aJICKBATHOCTU MOJIENTU MOJIETIUPYEMOMY OOBEKTY U LIEJISIM MOJEIUPOBAHMUS.

Tabnuunbie Monenu. Tabnuia Kak npeCcTaBICHUE OTHOIIEHUS.

ba3pl nmaHHbiX. OTOOp B TabnMile CTPOK, YJIOBJIETBOPSIONIMX 3aJaHHOMY
YCIIOBHIO.

I'pad. Bepumna, pedbpo, nyts. OpueHTUpOBAaHHbIE U HEOPUEHTHPOBAHHbBIC
rpadel. Inuna (Bec) peOpa. BecoBas matpuma rpada. [nuHa OyTH MEXAY
BepmimHamu rpada. [louck ontumanbHoro mytd B rpade. HauyanbHas BepiimHa
(MCTOYHUK) U KOHEYHAs! BEpIIMHA (CTOK) B OpUEHTHPOBAHHOM Tpade. Brruncnenne
KOJIMYECTBA IMyTeH B HAIIPABICHHOM aIMKINYECKOM rpade.

JepeBo. Kopens, BepinHa (y3en), 1ucT, pedpo (ayra) nepesa. Beicora nepesa.
[Topnepeso. IIpumeps! nucnonab3oBanus aepeBbeB. [lepebop BapuaHTOB € MOMOIIbIO
niepeBa.



[londaTrie wmaTeMaTU4YeCKOW MOJEIU. 3ajaud, pEIIaeMbleé C MOMOUIBIO
MaTeMaTHYECKOro (KOMIBIOTEPHOT0) MOoAeIUpoBaHusl. OTInYre MaTeMaTHYeCKON
MOJIEIM OT HATYpHON MOJEIM U OT CJIOBECHOro (JIMTEpaTypHOTO) OIMNHCAHUS
o0BeKTa.

OTanbel KOMIBIOTEPHOTO MOJIEIMPOBAHUS: MTOCTAHOBKA 3aJa4l, IMOCTPOEHUE
MaTeMaTUYECKOU MOJIEIH, MPOrpaMMHasl peaau3alius, TECTUPOBAHUE, TPOBEICHUE
KOMITBIOTEPHOT'0 SKCIIEPUMEHTA, aHAJIU3 €r0 Pe3yJIbTaTOB, YTOYHEHHUE MO/ICTIH.

AJITOPUTMBI M IPOTPAMMHMPOBAHUE

Pa3paborka airopurMoB M IporpamMm

Pazbuenue 3amaun Ha noazagaud. CocTaBleHHE aITOPUTMOB M IIPOTPAMM C
WCIIOJB30BAaHUEM BETBJIICHUM, IMKIOB M BCIOMOTATENbHBIX AJTOPUTMOB JIJIsI
yopaBJieHusl ucrnojHuteseM PoOOT Wi ApyruMH HCIOTHUTEISIMHM, TaKUMU Kak
Yepenamka, YepTEXHUK U IPYTUMH.

Tabnuunbie BenmuuuHbl (MaccuBbl). OqHOMEpHBIE MaccuBbl. CocTaBlieHUE U
OTJIaJIKa MPOrpaMM, PEAU3yIOIIUX TUIIOBBIE aJITOPUTMbI OOPAOOTKHA OJJHOMEPHBIX
YUCJIOBBIX MAaCCHUBOB, Ha OJIHOM W3 S3bIKOB MporpammupoBanus (Python, C++,
[Tackansb, Java, C#, [lIkonapHbIN AITOpUTMHUYECKUN S3BIK): 3a10JTHEHUE YHUCIOBOTO
MacCHBa CIIy4allHBIMHM YHCJIAMH, B COOTBETCTBUU C (HOPMYJION MM MyTEM BBOJIA
YuCeJl, HaXOXKJIECHUE CYMMBbI 3JIEMEHTOB MAacCHBa, JIMHEHHBIN MOUCK 3aJaHHOTO
3HA4YCHUS B MACCHUBE, MOJICUET AJIEMEHTOB MACCUBA, yIOBJICTBOPSIONINX 33JTAHHOMY
YCJIOBUIO, HAXOXIACHUE MHUHHMMAJIBHOTO (MaKCHMaJIbHOTO) 3JEMEHTa MaccCHuBa.
CopTtupoBka Maccupa.

OOpaboTKa MOTOKA JTaHHBIX: BBIYHCICHHUE KOJMYECTBA, CYMMBI, CPEIHETO
apu(PMETUIECKOTO, MHUHHUMAJIBHOTO W MAaKCHUMAJbHOTO 3HAYCHHS DJIEMEHTOB
MOCJIEA0BATEIBHOCTH, YIOBIETBOPSIOIINX 33 JaHHOMY YCIOBHIO.

YupasJienue

VYmnpasnenue. Curtan. O6partnas cBsa3b. [lomyuenrne curHanoB oT U(POBBIX
JMATYMKOB (KacaHus, pPACCTOSHHS, CBeTa, 3BykKa u jpyroro). Ilpumepsi
WCIIOJIb30BaHUs IPUHITUIIA OOPATHOM CBSI3U B CUCTEMAX YIIPABIICHUS TEXHUUYECKUMU
YCTPOMCTBAMH C MOMOIIBIO JATYMKOB, B TOM YHCIIE B POOOTOTEXHUKE.

[IpumMepbl poOOTU3UPOBAHHBIX CUCTEM (CHCTEMa YINPABJICHUS JBUKEHUEM B
TPAHCIIOPTHON CHUCTEME, CBapOYyHas JIMHUS aBTO3aBOJla, ABTOMATH3WPOBAHHOE
yIpaBJ€HUE OTOIJIEHUEM JOMa, aBTOHOMHAsI CUCTEMA YNPABJIEHUS TPAHCIOPTHBIM
CPEICTBOM U APYTUE CUCTEMBI).

NupopmanuoHHbIe TEXHOJIOTHH

DJIeKTPOHHBbIE TA0JUIbI

[Tonsitue 06 >neKTpOHHBIX Tabnuiax. TUIBI JaHHBIX B sSTYEHKAX dJIEKTPOHHOM
tabnuipl. PenaktupoBanne u hopmaTupoBanue Tabauil. Bctpoennsie GyHKImu ais
MOMCKa MaKCMMyMa, MHUHHUMYMa, CYMMBbI U CpeaHero apudMeTHYEcKoro.



CopTupoBKa [JaHHBIX B BBIACICHHOM jAuana3zoHe. llocTpoeHue auarpamm
(rucrorpaMma, Kpyrosas AuarpaMma, TouyedyHas amarpamma). BeiOop Tuna
JarpaMMal.

[TpeoOpa3oBanue popMys npu KonupoBaHUU. OTHOCUTEIbHASL, AOCOIIOTHAS U
CMEIlIaHHAas ajipecarysl.

VY COBHBIE BRIUMCIEHUS B AIEKTPOHHBIX Tabmuuax. CyMMHpPOBaHUE U TIOJICYET
3HAYCHUM, OTBEYAIOIIMX 3aJaHHOMY YyciioBuio. OOpaboTka OoibIIuX HAOOPOB
NaHHbIX. YHCIEHHOE MOJIEIMPOBAHHUE B DJIEKTPOHHBIX TaOIUIIAX.

NudopmannoHHbIe TEXHOJOTHN B COBPEMEHHOM 001IeCTBE

Poisib MHPOPMAIMOHHBIX TEXHOJOTUHN B Pa3BUTUU SKOHOMHUKH MHUpPaA, CTPAHBI,
pernoHa. OTKpbITbIE 00Pa30BATENBHBIE PECYPCHI.

[Ipodeccun, csa3anHbie ¢ MHPOPMATUKON U MHPOPMALIMOHHBIMU TEXHOJIOTHSIMHU:
BeO-IM3aiiHep, MPOrpaMMHUCT, pa3pabOTYMK  MOOWJIBHBIX  MPUIIOKECHHH,
TECTUPOBLIUK, APXUTEKTOP MIPOrPAaMMHOT0 00ECTIEUEHUs, CIIELIUATIUCT 110 aHAJIU3Y
JAHHBIX, CACTEMHBIN aIMUHUCTPATOP.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
NH®OPMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA30OBAHUA

N3yyenne wHGOpPMATHKKM HA YPOBHE OCHOBHOTO o00ImIero oOpa3oBaHHs
HaIpaBJICHO HA JOCTHIKEHHE OOYYAIONMMUCS JTMYHOCTHBIX, METANPEAMETHBIX U
MPEIMETHBIX PE3yJIbTaTOB OCBOCHHUSI COJEPKaHMs YUYEOHOTO MpeMeTa.

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yJbTaThl HMMEIOT HANpPaBJICHHOCTh HA pEIICHHUE 3a/auy
BOCIIMTAHUS, PAa3BUTHUS W COLMAIM3AIMKN OOYYaIONIUXCS CPECTBAMU Y4E€OHOTO
npeaMera.

B pesynbrate wu3ydeHus MHGOPMATHKKM HA YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus y oOydaromierocsi 0yaytr copMupoBaHbl CIEAYIOIIUE JTUYHOCTHBIC
pe3yJbTaThl B YACTU:

1) naTpUOTHYECKOr0 BOCIIUTAHMS

IIEHHOCTHOE OTHOIIEHUE K OTE€UECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY U
HAy4YHOMY HACJIEJIMI0, IOHUMaHWEe 3Ha4YC€HUs] MHPOPMATUKHU KaK HAYKH B JKU3HU
COBPEMEHHOr0 00I1IeCcTBa, BIAJICHUE JOCTOBEPHOU HH(MOpMAIUEN O MepenoBbIX
MHPOBBIX W OTEYCCTBEHHBIX JOCTIDKCHHSIX B 00JacTd HMHPOPMATUKH U
WH()OPMAITMOHHBIX TEXHOJIOTHM, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHHUSAX O
1 dpoBoil TpaHchopmMauu COBPEMEHHOTO OOIIECTRA;

2) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OpHEHTalls Ha MOpaJbHbIE IIEHHOCTH M HOPMBI B CUTYaIlMSIX HPAaBCTBEHHOTO
BBIOOpPA, TOTOBHOCTH OIIEHUBATh CBOE MOBEJICHUE U MOCTYIIKH, & TAKXKE MOBEJACHUE
Y TIOCTYIIKH APYTHX JIIOJIEH C IMTO3UIIMA HPABCTBEHHBIX M MPABOBBIX HOPM C YIETOM
OCO3HAHMS TOCTEJACTBUN TIOCTYNKOB, aKTHBHOE HEMPHUATHE aCOIUATBHBIX
MOCTYIIKOB, B TOM uHciie B IHTepHeTe;

3) rpa:kKIaHCKOr0 BOCIIUTAHUSA:

MPEACTAaBICHUE O COIMAIbHBIX HOpPMax W MpaBUIaX MEXKIUYHOCTHBIX
OTHOIIICHUH B KOJUICKTHUBE, B TOM YHCJIC B COIMAIBLHBIX COOOIIECTBAX, COOIOCHUE
paBuiI 0€301IaCHOCTH, B TOM YHCJIE HABBIKOB 0€30MTaCHOTO TTOBEJICHUSI B MHTEPHET-
cpeje, TOTOBHOCTh K Pa3HOOOPa3HOW COBMECTHOM JEATEIbHOCTH MPU BHITIOJIHCHUH
y4eOHBIX, MO3HABATEIbHBIX 3aJlay, CO3JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHE K
B3aMMOIIOHUMAHUIO U B3aMMOIIOMOIIM B IpOIecce ITOM y4eOHOU AEesATEeTbHOCTH,
TOTOBHOCTh OIICHUBATh CBOE MOBE/ICHNUE U MOCTYIKA CBOUX TOBAPUINEH C TIO3UITUU
HPaABCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBHUI MMOCTYIKOB;

4) neHHOCTel HAYYHOI' O MIO3HAHMSA:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUYECKUX TpeACTaBlieHu 00 mHbOpMaluH,
UH(OPMAITMOHHBIX nporeccax 1 UHOOPMAITMOHHBIX TEXHOJIOTHSX,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM U OOIIECTBEHHOM



MPAKTUKU U COCTABIISIOMIMX 0a30BYI0 OCHOBY ISl IOHUMAHUS CYITHOCTH HAYyYHOM
KapTUHBI MUPA;

MHTEpEeC K OOYYEHHI0O M TO3HAHHIO, JIHO003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €aMOOOpa30BaHUIO, OCO3HAHHOMY BBIOOPY HANpPaBIEHHOCTH H
YpOBHsI 00y4Y€HUS B JlaJbHEHIIIEM;

OBJIAJICHNE OCHOBHBIMH HAaBBIKAMHM HCCIIEOBATEIbCKON JIEATEIbHOCTH,
YCTaHOBKA HA OCMBICIICHHE OIbITA, HAONIOACHMI, TOCTYNKOB U CTpEMJICHHE
COBEpUICHCTBOBATh MYTH JOCTHUKEHUS WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO
OJ1aronoyyus;

c(hOpMHPOBAHHOCTh MHPOPMALUOHHON KYJIBTYpPbl, B TOM YHCJIE HaBBIKOB
CaMOCTOATENBHON paldOThl ¢ y4E€OHBIMM TEKCTaMH, CIPABOYHOM JHMTEpPATypOH,
pa3HOOOpa3HbBIMU CPEACTBAMU HMH(DPOPMALMOHHBIX TEXHOJOTUH, a TaKKE YMEHUS
CaMOCTOSITEJIEHO ONPENENATh LIeU CBOET0 00Y4YeHUs], CTaBUTh U (HOPMYJIUPOBAThH
JUis ceOsl HOBBIE 33/7auu B yu€0e W I03HABATEIbHOW NEATEIbHOCTH, Pa3BUBATH
MOTHBBI U UHTEPECHI CBOEH MO3HABATEIILHON JEATEIBbHOCTH,

5) dpopmupoBaHus KyJbTYPHI 310POBbS:

OCO3HAHME HEHHOCTH )KU3HU, OTBETCTBEHHOE OTHOIIIEHHE K CBOEMY 37]0POBBIO,
yCTaHOBKAa Ha 370pOBBIK 00pa3 ’KHW3HM, B TOM YHCJIE M 3a CUYET OCBOEHUS U
coburoieHrs TpeboBaHui 0e30MacHON 3KCIUTyaTaluu CpeACTB UHPOPMALIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

6) Tpy10BOI0 BOCIIMTAHMS:

UHTEpEC K MPAaKTUYECKOMY H3Yy4YeHHIO mpodeccuit u Tpydga B cdepax
npoeccuoHaIbHON NEeATEIbHOCTH, CBSA3aHHBIX C nH(pOpMaATUKOH,
MPOrpaMMHUPOBAHHEM W HH(POPMAIMOHHBIMU TEXHOJOTUSIMH, OCHOBAaHHBIMU Ha
JOCTHXKEHUSIX HayKd MH(DOPMATUKH U HAYYHO-TEXHUYECKOTO MPOrpecca;

OCO3HAHHBIA BBIOOp W  MOCTPOEHHWE HWHIUBUIYAIbHOW  TPaeKTOPHUH
00pa30BaHMsI ¥ JKU3HEHHBIX IJIAHOB C YYETOM JIMUHBIX U OOIIECTBEHHBIX HHTEPECOB
U TIOTpEOHOCTEH;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

OCO3HAHHWE TI00aTBHOr0 XapakTepa 3KOJIOTMYECKHX MpoOJjeM M IMyTed Hux
pelieHusi, B TOM YHCIE€ C YYETOM BO3MOXKHOCTEH WH(DPOPMAUMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

8) apanTanuu o0yuyarumerocss K U3MEHSIIOIMMCH YCJIOBHSIM COLUAIBHOM
U IPUPOJAHOM CpeabI:

OCBOCHHME OOYYarOUIMMHUCS COLMAIIBHOTO OIbITAa, OCHOBHBIX COILIMAJIBHBIX
poJIel, COOTBETCTBYIOIIMX BEAYLIEH IEATEIBHOCTH BO3PACTa, HOPM M MPaBHII
OOIIECTBEHHOTO TIOBeIeHUs, (OPM COLIMATTBHON KU3HU B IPyIIax U cOOOIIEeCTBAX,
B TOM YHCJIE CYIIECTBYIOIINX B BUPTYAJIbHOM ITPOCTPAHCTBE.
METAINIPEAMETHBIE PE3YJIbTATDBI



MeTtanpenmeTHble pe3yiabTaTbl OCBOCHMSI TMPOTpamMMbl MO HH(GOPMATUKE
OTpaXKalOT  OBJIAJICHHE  YHHUBEPCAJIIbHBIMU  Y4YEOHBIMH  JEHCTBUAMH  —
ITIO3HABATEJIbHBIMA, KOMMYHUKATUBHBIMHU, PETYJIATUBHBIMH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

ba3oBble ornueckue aeiicTBU:

YMEHUE ONpEeNeNsATh TMOHATUS, CO37aBaTh OO0OOIIEHUS, YCTaHABIMBATh
aHaJIOT MU, KIIACCU(PUIIUPOBATH, CAMOCTOSITENIbHO BEIOUPATh OCHOBAHUS U KPUTEPHUH
JUIsL KJaccu(ukanuy, yCTaHaBIMBATh NMPUYMHHO-CIIEICTBEHHBIE CBS3U, CTPOUTH
JIOTUYECKUE PACCYKJICHUS, JIeJIaTh YMO3AKIIOUCHUS (MHAYKTUBHbIC, JCTYKTUBHbBIC
Y TI0 aHAJIOTUH) U BBIBOJIBL;

YMEHHUE CO3/1aBaTh, NPUMEHATh U MPEeoOpa3oBbBIBATh 3HAKK M CUMBOJIBI,
MOJICNIA U CXEMBI JUIsl pEIICHUs] y4eOHBIX U TO3HABATENIbHBIX 33/1a4;

CaMOCTOATENLHO BBIOMpPATh COCOO perieHus] y4eOHOW 3a1adyu (CpaBHUBATH
HECKOJIbKO BapUaHTOB pEIICHUsS, BbIOMpATh HauboJiee MOAXOIAIIUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3zoBble ucciaeaoBare/ibCKue 1eiCTBUA:

dbopMyIMpoBaTh BOIMPOCH, (UKCUPYIOIIME pPa3pblB MEXIY pealbHbIM U
YKEJaTEIbHBIM COCTOSTHUEM CUTYaIlluu, 00bEKTa, U CAMOCTOSITEIILHO YCTaHABINBATh
MCKOMOE U JIAHHOE;

OIICHMBATh Ha MIPUMEHUMOCTH U JOCTOBEPHOCTHh MH(OPMAIUIO, TTOITYYCHHYIO
B XOJI€ UCCJIEIOBAHUS;

MIPOTHO3UPOBATh BO3MOYKHOE JaJIbHEHIIIee Pa3BUTHE MPOIIECCOB, COOBITUI U
WX TIOCJIC/ICTBUSI B aHAJIOTUYHBIX WUJIM CXOJHBIX CUTYyallUsAX, a TaKXKE BBIJIBUTATh
MPEANOJIOAKEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBUSX U KOHTEKCTAX.

Pabora c nndopmanmueii:

BBISIBIISATh JIeUIUT WHOOPMAIIUHU, TaHHBIX, HEOOXOAMMBIX HJisi PEIICHUS
MOCTaBJICHHOM 3aJ1auM;

MPUMEHSITh PA3IUYHBIE METOJbl, MHCTPYMEHTHI M 3aIlpOChl MPU TOUCKE U
orbope uH(OpPMaMK WIM JTaHHBIX U3 HCTOYHUKOB C YUYETOM MPEIJI0KEHHOM
y4eOHOM 3a/1a4M U 3aJJaHHBIX KPUTEPHEB,;

BBIOMpATh, aAHATU3UPOBATH, CHUCTEMATU3UPOBATh W HWHTEPIPETUPOBATH
WH(pOpMAIINIO PA3IMUHBIX BUJOB U (DOPM MIPEACTABICHHUS;

CaMOCTOSITEJIbHO ~ BBIOMpaTh  ONTHUMalbHYIO  (QopMy  mpelncTaBiIcHUs
uHOpMAIIMU U WLIIOCTPUPOBATH pEIIaeMble 3a7a4d HECIOXKHBIMH CXEMaMH,
JTuarpaMMamu, HTHOW TpaduKkoil 1 nX KOMOWHAIIUSAMY,

OIICHMBATh HANEKHOCTh HH(POPMAIMKM TIO KPUTEPHUSIM, MPEIJIOKECHHBIM
yaHUTENeM UIN CHOPMYJIUPOBAHHBIM CAMOCTOSITEILHO;

3¢ (HEeKTUBHO 3aIIOMUHATH U CUCTEMATU3UPOBATH UH(OPMAIIHIO.



KoMMyHHKATHBHBIE YHUBEPCAJIbHbIE yUeOHbIe 1eiicCTBUS

Oo0menue:

COTIOCTABJISITh CBOM CYXKJICHHS C CYXICHUAMH APYTUX YYACTHHKOB JIUAJIOTa,
OOHapy>KUBaTh Pa3IMuUE U CXOJCTBO MO3UIIUI;

nyOJUYHO MPEACTABIATh PE3YJIbTATHI BHIMOJIHEHHOTO OMBITA (IKCIIEPUMEHTA,
UCCIIEIOBaHUSI, IPOEKTA);

CaMOCTOSATENILHO BBIOMPAaTh (OpMaT BBICTYIUIGHUS C Y4ETOM 3amad
MPE3EHTAllMd U OCOOECHHOCTEM ayJUTOPUU U B COOTBETCTBHHM C HUM COCTaBJISTh
YCTHBIE U MMMCbMEHHBIE TEKCTHI C UCTIOJIB30BAHUEM HILTIOCTPATUBHBIX MATEPUAJIOB.

CoBMmecTHasI 1eITEIBHOCTD (COTPYIHUYECTBO):

MOHMMATh U KCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATBHOU
paboThl MPU PEIICHUH KOHKPETHOM MpoOJieMbl, B TOM YHCJIE MNPU CO3JaHUU
UH(OPMAITMOHHOTO MPOJIYKTA;

MPUHUMATh 11€JIb COBMECTHOW MH(GOPMAIIMOHHON NEATEeILHOCTH MO cOopy,
oOpaboTke, mepenade, Qopmanuzanuu UHPOPMAIUU, KOJUIEKTUBHO CTPOUTH
JEUCTBUS MO €€ JNOCTUXKEHUIO: PacipeieisiTh PO, JOTOBAPUBATHCA, O0CYKIATh
MPOIIECC U PE3YIHTAT COBMECTHOM paOOTHI;

BBHITIOJIHATh CBOIO 4YacTh PaboThl ¢ WHMOpMmaiued win UHPOPMAIMOHHBIM
MPOAYKTOM, AOCTUTasi Ka4eCTBEHHOTO pE3yjbTaTa MO CBOEMY HANpPaBICHUIO U
KOOPAUHUPYSI CBOU ACHCTBUS C APYTUMU YICHAMU KOMaH/IbI;

OIICHUBATh Kaue€CTBO CBOETO BKJIAJa B OO HH(POPMAITMOHHBIN MTPOIYKT 11O
KPUTEPHUSIM, CAMOCTOSITEIbHO CPOPMYIIUPOBAHHBIM yUYACTHUKAMU B3aUMOJICUCTBUS;

CpaBHUBATh pe3yJibTaThl C HMCXOAHOW 3a7adyeil W BKIAJ KaKIOTO WICHA
KOMaHJIbI B JIOCTIDKEHHE PE3yJbTaTOB, pa3leisaTh cdepy OTBETCTBEHHOCTH U
MPOSIBIIATh TOTOBHOCTH K MPEIOCTABJICHUIO OTYETA TIepe] TPYIIION.

PeryasiTuBHbIe yHUBEpPCAJIbHbIEe YUeOHbIe 1eliCTBUS

Camoopranusanus:

BBISBJISITh B JKM3HEHHBIX M YYEOHBIX CHUTYyallUsiX TpoOJieMbl, TpeOyroiue
pelIeHHS;

OPUEHTHUPOBAThCS B PAJIMUHBIX TMOAXOJaX K TMPUHATHIO PEIICHHM
(MHAMBUAYATbHOE PUHATHE PEIICHUM, IPUHATHAE PEIICHUH B TPYIIIE);

CaMOCTOATENILHO COCTABJIATh aJTOPUTM pEUIeHUs 3a7aud (WM ero 4acTh),
BBIOMpaTh crioco0 pernieHus yueOHOM 3a/laur ¢ YYETOM HMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh MpeJjiaraéMble BapUAHTHI
pELICHUN;

COCTABJISITh IUIAH JCHCTBUN (TUTaH peanu3alid HaMEUEHHOTO aJropuTMa
peuieHus ), KOppeKTUPOBATH PEIJIOKEHHBIN alITOPUTM € YUETOM MOJITYYEHHS] HOBBIX
3HaHMUI 00 U3y4aeMOM OOBEKTE;



Jenath BbIOOP B YCIOBUSIX MPOTHBOpPEUYMBOW HHPopManmu U Opathb
OTBETCTBEHHOCTb 32 PEILICHHUE.

CaMoOKOHTpPOJIb (pediexcus):

BJIA/IETh CIOCOOAMM CAMOKOHTPOJISI, CAMOMOTHBALIMM U PEPIICKCUH;

JaBaTh OLEHKY CUTYallMH M IPEJIaraTh IUIaH €€ N3MEHEHUS;

YUYHUTBIBATh KOHTEKCT U MPEABUIAETh TPYAHOCTH, KOTOPbIE MOT'YT BOBHUKHYTh
Opy pelieHud Yy4eOHOM 3ajaud, aJanTHUPOBAaTh PEIICHHE K MEHSIOIUMCS
00CTOATENBCTBAM;

OOBSCHATH  NPUYMHBI  JIOCTWXKEHUS  (HEAOCTM)KEHHs)  PE3yJIbTaTOB
MH(POPMAILIMOHHOM JESATENIbHOCTH, J1aBaTh OLEHKY IPUOOPETEHHOMY OMBITY, YMETh
HaXOJUTh MTO3UTUBHOE B MTPOU3OLIEIIIEH CUTYallUN;

BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
U3MEHUBIIUXCS CUTYallUl, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILINX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSAM.

IMOUMOHAIBbHBIA HHTEJJICKT:

CTaBUThH c€0s1 HA MECTO APYroro 4ejaoBeKa, MOHUMATh MOTUBBI U HAMEPEHHUS
JPYroro.

IlpunsaTHe ceds U ApPyrux:

OCO3HAaBaTh HEBO3MOKHOCTb KOHTPOJIMPOBATh BCE BOKPYT JaXE B YCIOBHSX
OTKPBITOT'O J0CTYyMA K JI0OBIM 00bEMaM UH(POPMALIMH.

HPEAMETHBIE PE3YJIBTATBI
K konmy oOyuenuss B 8 kiacce y oOyuaromierocss Oyayt chopmMupoBaHb
CIICAYIONINE YMEHUS:

MOSICHSITh Ha MPUMEPAX PA3TUUMS MEKTY TO3UITUOHHBIMU U HETIO3UIIMOHHBIMU
CUCTEMAaMU CUUCIICHUS;

3amuchiBaTh W cCpaBHUBaTh ILeible yuciaa ot 0 go 1024 B pa3nuyHbIX
MO3UIIMOHHBIX CHCTEMaX CUYHUCIeHUsS (C OocHOBaHUSAMU 2, 8, 16), BBIIOJHATH
apudMeTHUECKUE OTepallii HaJl HUMU;

PacKpbIBaTh CMBICH TOHSTHH «BBICKA3bIBAHUEY, <JIOTHYECKas OTIepalusy,
«JIOTUYECKOE BBIPAKEHUEY;

3alUCHIBATh JIOTUYECKUE BBIPAKEHHUS C HCIOJIb30BAaHUEM JIU3BIOHKIINH,
KOHBIOHKIIUU W OTPUIAHUS, OINpPEIeIsATh UCTUHHOCTH JOTHUYECKUX BBIPAKCHUH,
€CJIM M3BECTHBI 3HAYEHMS] UCTUHHOCTH BXOSIIUX B HEro MEPEMEHHBIX, CTPOUTH
TaOIHIIBl UICTUHHOCTH JIJISl IOTUYECKUX BBIPAKCHUMH;

PACKpbIBaTh CMBICI MOHATUN «UCIOIHUTEIbY», «AITOPUTM», «IIPOrpamMMma,
MOHUMAs PA3HUILY MEXKy YIOTPEOJICHUEeM 3TUX TEPMUHOB B OOBIJICHHOW PEYH U B
uH(pOpMaTHKE;

OMUCHIBATH AJITOPUTM PEIICHUS 3a/1a4i pa3IMIHBIMU CIIOCOOAMH, B TOM YHCIIC
B BHJIE OJIOK-CXEMBI;



COCTABJISITh, BBIIOJHATH BPYYHYIO U HA KOMIIBIOTEPE HECIIOKHBIE aJITOPUTMBI
C UCIIOJIb30BAHUEM BETBIICHUN U LIUKJIOB JUIsl YIPABICHUS UCIIOTHUTEIIMH, TAKUMH
kak PoOot, Uepenamika, UepTExHUK;

UCIIOJIb30BaTh KOHCTAHThl M TIEPEMEHHBIE PA3NUYHBIX TUIIOB (YUCIIOBBIX,
JOTHYECKHUX, CUMBOJIBHBIX), a TAK)XXE COAEpKAIlKE UX BBIPAXKEHUS, UCIIOJIb30BAThH
OIepaTop MPUCBAVBAHMUS;

MCIT0JIB30BaTh IIPH pa3padOTKE NPOrpaMM JIOTHUECKHE 3HAUEHUS, ONlepaluy 1
BBIPQXEHUS C HUMU;

aHaAJIM3UPOBATh IPEUIOKEHHBIE AITOPUTMBI, B TOM YHUCIIE ONPEIEITh, KaKue
pe3yJIbTaThl BOBMOXKHBI IPU 33JaHHOM MHO>KECTBE UCXOHBIX 3HAUECHU;

co3gaBaTh W  OTJIAXWBATh NPOrpaMMbl Ha OJAHOM U3  SI3BIKOB
nporpammupoBanus  (Python, C++, [Ilackans, Java, C#, IlkonbHbIi
AnroputMudeckuii fI3bIK), peanu3yoIlUe HECIOXKHBbIE aNrOpUTMbI 00pabOTKU
YUCJIOBBIX JAHHBIX C HCIIOJIb30BAHHEM LHMKJIOB W BETBICHUH, B TOM YHCIIE
peanu3yrone IpoBepKy AEIUMOCTA OAHOTO LIEJIOr0 YUCHIa Ha JIPYroe, NpOBEPKY
HATypaJbHOTO YKCJIa HAa IPOCTOTY, BBIACIECHUS LIU(P U3 HATYPAIBHOIO YUCIA.

K koniy oOydenuss B 9 kiacce y oOyuaromierocss Oyayt chopMupoBaHb
CJIEIYIOLIUE YMEHHUS:

pa3duBaTh 3a1aydl Ha TMOA33Jaud, COCTABIIATH, BBIOJHATH BPYYHYIO U Ha
KOMIIBIOTEPE HECIJIOKHBIE AJITOPUTMBI C HCIIOJIB30BAHUEM BETBIICHUM, IIUKIOB U
BCIIOMOTATENIbHBIX QJITOPUTMOB ISl YIPABJICHUS] UCIOJHUTEISIMU, TaKUMHU Kak
Po6oT, Uepenarnika, YUepTéxHUK;

COCTaBIISITh M OTJIAKUBATh MPOTPAMMBI, PEATH3YIONINE TUIOBBIE AJTOPUTMBI
00pabOTKM YHUCJIOBBIX MOCIEAOBATEIIBHOCTEH WJIM OJHOMEPHBIX YHCIIOBBIX
MacCHBOB (TTOMCK MAaKCUMYMOB, MUHUMYMOB, CYMMbI UJTU KOJIMYECTBA DJIEMEHTOB C
3aIaHHBIMU CBOMCTBaMHM) Ha OJHOM W3 A3BIKOB nporpammupoBanus (Python, C++,
[Tackansb, Java, C#, llIkonpHbIi AnropuTMudecKuid SA3bIK);

pPacKphIBaTh CMBICI TIOHATHH «MOJIENbY, «MOJCITHPOBAHUE», OMPEICNAThH
BUJIBI MOJIEJICH, OIICHWBATh AJCKBATHOCTh MOJIEIH MOJACITUPYEMOMY OOBEKTY U
1EJISIM MOJICTTUPOBAHMS;

UCIIONIB30BaTh TIpadbl M JEpeBbs Ui MOJIEIUPOBAHUS CHUCTEM CETEBOW U
UepapXu4ecKol CTPYKTYpbl, HAXOIUTh KpaTyaiiimii myTh B rpade;

BBIOHpaTh CIOCO0 MPEACTaBICHUS JAHHBIX B COOTBETCTBHH C MOCTABICHHON
3amauedt  (TaOnuIbpl, cXembl, TrpaduKH, JgUArpaMMbl) C  HUCIOJIb30BAaHUEM
COOTBETCTBYIOLIUX NMPOTPAMMHBIX CPEICTB 00PaOOTKU JAHHBIX;

WCIIOJIb30BaTh  DJICKTPOHHBIC TaONMIBI 11 O0OpaOOTKM, aHamu3a W
BU3YaIH3aI[MH1 YUCIOBBIX JAHHBIX, B TOM YKCJIE C BBIICICHUEM JUana30Ha TaOIuIlbI
U YIOPSAA0YMBAHUEM (COPTUPOBKOI) €r0 AIEMEHTOB;



CO37aBaTh U MPUMEHSTH B 3JIEKTPOHHBIX TaOIHIaX (GOpMyIIBI TSl PacUETOB C
WCITOJIb30BAHUEM BCTPOCHHBIX apupMeTHdecKnx (YHKIUH (CyMMHpOBaHUE U
no/IcYET 3HAUCHUH, OTBEYAIOIINX 33JaHHOMY YCIIOBUIO, CpeHee apupMeTHIECKOe,
MOMCK MaKCUMaJIbHOTO H MUHIMAJILHOTO 3HAYCHWSI ), a0COFOTHOM, OTHOCUTEIHHOM,
CMEIIIaHHOW apecalny;

WCITOJIB30BATh JJICKTPOHHBIC TAOIMIIBI ISl YHMCICHHOTO MOJCITHUPOBAHUS B
MPOCTHIX 3a/1a4ax M3 Pa3HbIX MPEAMETHBIX 00IacTe;

UCTIONIb30BaTh  COBPEMCHHBIE  HMHTEPHET-CEPBUCHI (B TOM  YHCIE
KOMMYHHKAIIIOHHBIE ~CEpPBUCHI, OOJIAYHBIC XpaHWIWINA JaHHBIX, OHJIAMH-
nporpaMmbl  (TEKCTOBBIE M TpaduuecKkue peaakTophbl, Cpeabl pa3paboTKH)) B
y4eOHOH ¥ TIOBCETHEBHOM JIEATEILHOCTH;

MPUBOJNTh TIPUMEPHI HCIIOJB30BAHUS TEOMH()OPMAITMOHHBIX CEPBHUCOB,
CEpPBHUCOB TOCYJIApPCTBEHHBIX YCIyT, 00pa3oBaTelbHBIX cepBUCOB HWHTepHEeTa B
y4eOHOM ¥ MOBCETHEBHOM JIEATEILHOCTH;

WCITOJIB30BATh PA3IMYHBIC CPEICTBA 3aITUTHI OT BPEIOHOCHOTO MPOTPAMMHOTO
oOecIieueHus, 3aINIIATh TEPCOHATBHYI0 HHPOPMAIIHIO OT HECAHKITMOHUPOBAHHOTO
JOCTYTIA M €r0 TIOCIEACTBUN (pasTrialieHus], TOJAMEHBI, YTPAThl TAHHBIX) C YIETOM
OCHOBHBIX  TEXHOJIOTHUYECKMX W  COLMAJIBHO-TICUXOJOTUYECKUX  aCIEKTOB
UCIIOJIb30BaHusl cetu MHTepHeT (ceTeBas aHOHUMHOCTb, HUGPOBON ClE,
ayTEeHTUYHOCTh CYObEKTOB U PECYPCOB, OMACHOCTh BPEAOHOCHOTO KO/Q);

pacrmo3HaBaTh MOMBITKA M TIPEAYIPEKIATh BOBICUECHHE CE0ST M OKPYKAIOIINX
B JICCTPYKTHBHBIE U KpUMHHAJIbHbIE (DOPMBI CETEBOM aKTUBHOCTU (B TOM YHCIIE
K1OepOyJUTHHT, (DUILIUHT).



TEMATHUYECKOE IINTAHUPOBAHHUE
8 KUIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM undposbie
Ne n/m P Konrpoabnsie IIpakruueckue (udpp )
NMPoOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
Pa3nea 1. Teopernueckue 0CHOBbI HH(POPMATUKH
bubnuoreka [{OK
1.1 C 6 1
HCTEMBI CHICTICHIA https://m.edsoo.ru/7f418516
bubnunoreka LIOK
1.2 2 i 6 1
JIEMEHTHI MAaTEMaTUYECKOM JIOTUKU hitps://m.cdsoo.ru/ 7418516
Hroro no pazneny 12
Paznen 2. AaroputMbl 4 NIPOrpaMMHpPOBAHUE
)1 WcnonuuTenu u alropuTMBsl. 10 | bubmuorexa [IOK
' ANTOPUTMUYECKHE KOHCTPYKIIUH https://m.edsoo.ru/7f418516
bu6nmorexa LIOK
2.2 Aa
SR HPOTPAMMHPOBAHIA ? https://m.edsoo.ru/7f418516
bu6mmoreka IIOK
2. A 2
3 HATHS QITOPHTMOB https://m.edsoo.r/7f418516
Hroro no pazneny 21
PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 34 3 0

[TPOI'PAMME




9 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM (uudpoBbie)
Ne i/m Kourpoububie IIpakTHyeckue
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nea 1. {u¢gpoBasi rpaMOTHOCTH
11 I'moGanbHas cetb IHTEpHET U cTpaTeruu 3 bubmuorexa [JOK
' 0€30I1aCHOT0 IIOBEAECHUS B HEN https://m.edsoo.ru/7f41a7d0
12 Pabora B nH(pOpMAIIOHHOM 3 bubnnorexa [HOK
' IPOCTPAHCTBE https://m.edsoo.ru/7f41a7d0
Hroro no pazneny 6
Pa3znea 2. Teopernueckue 0CHOBBI MH()OPMATHKH
bu6mmoreka [IOK
2.1 M 8 1
OACTHPOBAHHE KX METOM HOSHARHA https://m.edsoo.ru/7f41a7d0
Uroro no pazneny 8
Pa3nea 3. AnropuTmMbl M1 IPOrpaMMHpPOBaHHUE
bu6mmoreka [IOK
. 1
3.1 Pa3zpaboTka anropuTMoB U porpamMmm 6 https://m.edsoo.ru/7f41a7d0
bu6mmoreka [IOK
. 2
32 YrpaBienne https://m.edsoo.ru/7f41a7d0
Hroro no pazneny 8
Pa3nea 4. UnpopManoHHbIE TEXHOJTOTHH
bubnnorexka [JOK
4.1 DJEeKTPOHHBIE TaOIHIIBI 10 1 1o 1

https://m.edsoo.ru/7f41a7d0




49 NHudopmanimoHHbIe TEXHOJIOTHH B | | bubnnoreka [HOK
' COBPEMEHHOM OOLIECTBE https://m.edsoo.ru/7f41a7d0
Hroro no pazneny 11
PesepBHOE Bpems 1 ‘
OBILIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoaudecTBo 4acoB DJIeKTPOHHbIE
nudpoBLIe
Nen/m Tema ypoka KonTpoabubie IIpakTuuyeckue p
Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
| Heno3uimoHHbIE ¥ TO3UIIMOHHEIE CUCTEMBI 1 bubnunoreka LIOK
CUMCJICHUS https://m.edsoo.ru/8al1649e0
bubnunoreka LIOK
2 Passepnyras ¢popma 3ammcu yuciia 1
pHyras hop https://m.edsoo.ru/8al64ba2
JIBoWYHAas cucTeMa CUUCIICHUS.
3 ApudmeTrdeckne onepanyuy B IBOUIHON 1 buGnuorexa [IOK
P P hitps://m.edsoo.ru/3a164d96
CHUCTEME CUUCIICHUS
4 BocsMepuyHas cucTeMa CUUCIIEHUS 1 Bubmiorexa HOK
p hitps://m.eds0o.ru/8a165296
5 [IlecTHaamaTepuyHas CUCTEMA CUUCIICHUS 1 bubmotexa HOK
uatep https://m.edsoo.ru/8al6549¢
6 O06001IeHre U cCUCTEMATU3AIHs 3HAHUN 110 | | bubnuoreka [IOK
TeMe «CUCTEMBI CUNCIICHUI https://m.edsoo.ru/8al6564c
7 Jlornueckue BbICKa3bIBaAHUS 1 Bubmiorexa IIOK
https://m.edsoo.ru/8al657fa
8 Jlornueckue onepanuy «my, «UINY, «HE) 1 bubmotexa HOK
pall ’ ’ hitps://m.eds0o.ru/8a165b56
9 Onpenenenre UCTUHHOCTH COCTaBHOTO 1 bu6muoreka [JOK
BBICKa3bIBaHUA https://m.edsoo.ru/8al65¢f0
10 Tabauibl UCTUHHOCTH 1




bu6nmoreka [IOK

11 Jlornueckue 351€MEHThI
https://m.edsoo.ru/8al165e¢94
2 KonrtponsHas pabora 1o Teme «JIE€MEHTHI bubnuoreka [JOK
MaTeMaTUYECKON JIOTUKW» https://m.edsoo.ru/8al78c38
13 [lonstue anroputma. Mcnonuurenu bubmmoreka [JOK
AJITOPUTMOB https://m.edsoo.ru/8al17949¢
14 CgoiicTBa anroputma. CriocoObI 3anucH bubmmoreka [JOK
axropurMa https://m.edsoo.ru/8a179606
15 ANTOpUTMUYECKAsT KOHCTPYKIIUS
«cieoBaHuey. JIMHEWHBIN aNropuTM
16 AnropuTMuYecKas KOHCTPYKLHUS
«BETBIICHUEY: MTOJIHAS U HEMOJIHAs (OPMBI
17 ANTOpUTMUYECKAsT KOHCTPYKIIUS bubmmoreka [JOK
«IIOBTOPEHUEY https://m.edsoo.ru/8a17998a
bubnunoreka LIOK
18 dopmanbHOE UCIIOJTHEHHUE AITOPUTMA
https://m.edsoo.ru/8al79aac
Pa3paboTka HECIOXKHBIX aJITOPUTMOB C
19 HCMOJIb30BAHUEM LTUKJIOB JJIsI aBJICHUS bubmmorexa [TOK
yrp https://m.edsoo.ru/8al79%l1c
(hopMaIbHBIMUA UCTIOTHUTEISIMU
Pa3paboTka HECIOKHBIX aITOPUTMOB C
20 HCTIOJIb30BAHKMEM ITUKJIOB M BETBJIICHUH IS bubnuoreka [{OK
ynpasieHus: GopMaabHbIMU https://m.edsoo.ru/8al79%¢1c
WCTIOTHUTEIISIMHU
21 BrinosiHeHue anropuTMoB bubmmorexa [IOK
P https://m.edsoo.ru/8al7a06a
O06o0061IeHre U cucTeMaTu3alus 3HaHu#| 110
bubnunorexa LIOK
22 Teme «VICOTHUTENN 1 alTOPUTMBI.

AJ'IFOpI/ITMI/I‘—IeCKI/Ie KOHCTPYKIIUH >

https://m.edsoo.ru/8al7al8c




S3bik iporpammupoBanus. Cucrema

23 MIPOrpaMMHUPOBAHUS

24 [Tepemennbie. Oniepatop nNpucBauBaHUs

75 [IporpammupoBaHue JIMHEMHBIX
ITOPUTMOB

26 Pa3paboTka nporpamm, cosiepskamiux
orepaTop BETBIICHUS

27 JuanoroBas oTiazka porpamMmm

28 Hukn ¢ ycnoBuem

29 Hukn ¢ nepeMeHHOR bubmmorexa [IOK

https://m.edsoo.ru/8al7ac4a
30 O6paboTKa CHUMBOJIBHBIX JIAHHBIX Bubmiorexa OK
https://m.edsoo.ru/8al7ad6¢c

O0600611eHre U cucTeMaTu3alus 3HaHu#| 10

31 TeMe «SI3BIK MPOTrpaMMUPOBAHUS) bubnnorexa [JOK
[IpoBepounas padora / Bcepoccuiickas https://m.edsoo.ru/8al7ae8e
IpoBepoyHas pabora
PesepBHrlit ypok. O60011IeHNE 1

3 cUCTeMaTHu3alus 3HAHUM U YMEHUH 110 bubnmnoreka [JOK
Kypcy nHpopmatuku § kiacca / https://m.edsoo.ru/8al7b456
Bcepoccuiickas nmpoBepouHas pabota
Ananus anroputmoB. OmnpeneneHue

3 BO3MOYKHBIX Pe3yJbTaTOB pabOThI bu6muoreka [JOK
alIropuT™Ma Ipu 3aJaHHOM MHOYKECTBE https://m.edsoo.ru/8al7afa6
BXOJHBIX JaHHBIX
Ananu3 anroputmoB. OnpeneneHue

34 BO3MOJKHBIX BXOJIHBIX JIaHHBIX,

MPUBOASIINX K JAHHOMY pe3yJbTaTy




OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

34

16




9 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
ungposbie
Ne n/m Tema ypoka KonrTpoabubie IIpakTuueckue p
Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
| I'mo6anwsHas cerb UnTepuer. [P-anpeca | bubmmoreka [JOK
y3J10B. bonbiine nanubie https://m.edsoo.ru/8al17b578
bubnuoreka [{OK
2 WNudopmannonnas 6€30macHOCTb 1 1
https://m.edsoo.ru/8al17b690
VYder nousTHS 00 HHPOPMALMOHHOM
3 0€30IMaCHOCTH P CO3/IaHUU | bubnnorexa [JOK
KOMIUICKCHBIX HH(POPMAITHOHHBIX https://m.edsoo.ru/8al7b7bc
00BEKTOB B BUJIC BEO-CTPAHUI]
bubnuoreka [{OK
4 Buns! nestensHoctu B cetn MHTEpHET 1 1
https://m.edsoo.ru/8al7b8e8
O6uaunbie TexHosoruu. Mcnonb3oBanue
. bubnuoreka [{OK
5 OHJIalH-0(urca TSl pa3padoTKu 1 1
https://m.edsoo.ru/8al7bale
JTOKYMEHTOB
O06o0061IeHre U cucTeMaTu3alus 3HaHu#| 110
teMaM «['nobanpHas cetb HTEpHET 1
bu6nunorexa LIOK
6 cTpareruu 6e30MacHOTO MOBEJCHUS B 1
= https://m.edsoo.ru/8al7bb36
Hely, «PaboTa B MHpOpMallMOHHOM
MIPOCTPAHCTBEY
7 Mopenu 1 MoAeIUpOBaHUE. | bubnunorexa LIOK
Knaccudukanum moaeneit https://m.edsoo.ru/8al7be06
bubnmnorexa [JOK
8 Tabnuunsie MOAETH 1 &

https://m.edsoo.ru/8al7c04a




Pa3zpaboTka ogHOTAOIMYHOM Oa3bl

9 nanabIx. CocTaBJICHHE 3alPOCOB K 0aze
JTAHHBIX
I'pad. Becoras matpuna rpada. Inmnaa

10 MyTH MEXTy BepIInHamMu rpada.

Brrunciienne koauyecTa nyTeil B
HaIMpaBJIEHHOM allUKIMIeCKOM Tpade

1 HepeBo. ITepebGop BapuaHTOB C TOMOIIBIO
JiepeBa

12 MaremaTruueckoe MOACITMPOBAHUE bubmorexa OK

https://m.edsoo.ru/8al7¢392

13 DTanbl KOMIIBIOTEPHOTO MOJEIHPOBAHUS bubmmorexa [IOK

https://m.edsoo.ru/8al7c4aa
O06o001IeHrEe U CHCTEMATH3alNs 3HAHUI.
14 KontponbHas paboTa mo teme bubmorexa [IOK
https://m.edsoo.ru/8al7c¢9c8
«MojaenrpoBaHHue Kak METOJ] TTO3HAHUSD)
PasOuenune 3amaun Ha m1oa3aaqu.

s CocraBnenue alropuTMOB U IIPOTPaMM C bubnuoreka [IOK
HCIIOJIb30BAHUEM BETBJICHUM, IIMKIIOB U https://m.edsoo.ru/8al7cb12
BCIIOMOTaTeJIbHbIX AJITOPUTMOB

bu6mmoteka IIOK

16 ONHOMEPHEIE MacCHBbI https://m.edsoo.ru/8al7cc3e

17 Tunosble anropuT™Mbl 00pabOTKU bubmmnoreka HOK
MAaCCHBOB https://m.edsoo.ru/8al7c¢d60

18 CopTupoBka MaccHuBa

19 O0paboTka MOTOKA JTaHHBIX bubnnorexa [IOK

https://m.edsoo.ru/8al7d01c




O06001IeHrEe ¥ cUcTeEMaTH3alus 3HAHUI.

bu6nmmoreka [IOK

20 KonrponsHas pabora o teme
«Pa3pr;60TKa aIJ)II‘OpI/ITMOB ¥ TIPOTPaMM»» hitps://m.edsoo.ru/Sal7dlea
bubnmnoreka HOK
21 VYnupasnenue. Curnan. OOpaTHas CBS3b hitps://m.c dsof)l.ru 18al7d4d6
bubnmnoreka HOK
22 PoGoTu3npoBaHHbBIE CHCTEMBI hitps://m.c dsof)l.ru 13a17d602
3 DNeKTpOHHBIC TaOIUIIBI. THITBI TaHHBIX B bubnnorexa [JOK
sTYEHKax JIEKTPOHHOM TaOJIHUIIBI https://m.edsoo.ru/8al17d710
4 PenaktupoBanue u popmaTUpoBaHUE bubmmoreka [JOK
TalJIuI https://m.edsoo.ru/8al17d832
BerpoenHbie KITUH JIJIs1 TIOUCKA
25 MaKIc)I/IMyMa, BTIZII;IHEYM:T CYMMBI U buomorexa LIOK
CPEAHEro ApH(METHIECKOro https://m.edsoo.ru/8a17d990
26 CoptupoBka U QrIbTparyst JaHHBIX B bubnnorexa [JOK
BBIJCJICHHOM JMaIta3oHe https://m.edsoo.ru/8al7db70
7 ITocTpoenue auarpamm u rpaMKoB B bubmmnoreka HOK
ANEKTPOHHBIX TaOIUIIAX https://m.edsoo.ru/8al7e08e
)% OTtHocuTenbHas1, abCOMIOTHAS U bubmuoreka [IOK
CMELIaHHas aapecanus https://m.edsoo.ru/8al7e2b4
79 VY cnoBHBIE BHIYUCIICHUS B QJIEKTPOHHBIX bubnnorexa [JOK
Tabmmax https://m.edsoo.ru/8al7e6ba
30 O6paboTka 6oNbIIUX HAOOPOB TAHHBIX Etlffs/ljrf:;{;ic:};a 17e87c
31 YucneHHOEe MOJIETUPOBAHUE B bubmuoreka [IOK
ANEKTPOHHBIX TaOIUIIAX https://m.edsoo.ru/8al 7eaca
B O06o0061IeHre U cucTeMaTu3alus 3HaHu#| 110 bubnuotexa [JOK

TEMC «SJ'ICKTpOHHBIC Ta6J'II/II_IBI>>

https://m.edsoo.ru/8al7ec3c




Ponb nHOpMaIMOHHBIX TEXHOJIOTUH B

33 a3BUTHUHU DKOHOMUKH MHUPA, CTPAHLI 1 bubnmorexa LHOK
p pa, ¢1p ’ https://m.edsoo.ru/8al7ed54
peruona
34 PesepBHelil ypok. O600611eH1E 1 | bubmmoreka [JOK
cucrtematusanus. MIToroBoe noBTopeHue https://m.edsoo.ru/8al7eeb¢
OBIIEE KOJIMYECTBO YACOB I10 34 15

I[TPOTPAMME




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

8 KUIACC

Kon
MPOBEPAEMOro
pe3yJjbTara

1

1.1

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ nmporpaMmbl OCHOBHOI'O 0611161"0 06p330BaHI/Iﬂ

[To Teme «TeopeTnueckre OCHOBBI HH(POPMATUKI

IToscusat, Ha npuMepax pasjmiyud MCKAY IMO3MIHUOHHBIMU U

HCTIO3UIIMOHHBIMHU CUCTCMaMH CUUCIICHUA

1.2

3anuchiBaTh U CpaBHUBATH 1ieibie ynciaa oT 0 7o 1024 B paziuyuHbIX
MO3UIIMOHHBIX CHCTeMaxX CuuciieHus (¢ ocHoBaHusMmHu 2, 8, 16),

BBIINIOJIHATD apI/I(l)MeTI/I‘leCKI/IC oncpan Haa HUMH

1.3

1.4

PaCKpLIBaTL CMBICI TOHSITHH «BBICKA3bIB aHHC», <«JIOIr'm4cCKasd

onepanus», «JI0rH4€CKOC BLIPAKCHHUCH

3anuceIBaTh JJOT'MYCCKHUC BbIPAKCHUA C HCIIOJIB30BaHHCM
JAU3BIOHKIWHY, KOHBIOHKIWKW WU OTpULaHUA, ONPCACIATE UCTUHHOCTD
JJOT'MYCCKUX BBIpa)KeHHﬁ, €CJIM HM3BCCTHBI 3HAYCHHUA HNCTHHHOCTH
BXOOAIIHUX B HETO NMECPEMEHHBIX, CTPOUTH Ta6J'II/IHBI UCTUHHOCTHU IJIA

JJOTHYCCKUX BLIpa)KeHI/Iﬁ

ITo Teme «ANTOPUTMBI M IPOrPAMMHUPOBAHUE)

2.1

PackpblBaThb  CMBIC  TOHATHH  <UCIHOJHUTENLY, «AITOPUTM»,
«IIporpaMMa», MOHMMAsl PA3HUIy MEXKIYy YIOTpeOJIeHHEeM 3TUX

TEPMUHOB B OOBIJICHHOM peur U B UH(HOpMaTHKE

22

2.3

2.4

OnuceIBaTh AJITOPUTM PCIICHUA 3aJla4r pa3]IMIHBIMU CHOCO6aMI/I, B

TOM 4YHUCJIC B BUAC 0JI0K-CXEMBI

COCTaBJ'ISITI), BBITIOJIHATE BPYUYHYIO W HAa KOMIIBIOTEPE HCCIIOKHBIC
AJITOPUTMBI C UCITOJIB30BAHUCM BETBJICHUN U HUKJIIOB JJI YIIPaBJICHUS

HUCITIOJTHUTCIISIMU
Hcnonp30BaTh KOHCTAaHTHI U NEpCMCHHBIC PAa3JIMYHBIX THIIOB
(‘-II/ICJ'IOBI)IX, JJOTHYCCKHX, CI/IMBOJ’II)HI)IX), a TAKXE COJACpKaIIUC HUX

BBIPpAXKCHUSA, UCIIOJIB30BATh OIICPATOP NNPHCBAMBAHUA




2.5

2.6

2.7

Hcnonp3oBaTh MpH pa3pabOTKe MpOrpamMm JIOTMYECKHE 3HAYeHUS,

Ooncpanru U BeIPAKCHUA C HUMU

AHanu3upoBaTh NPEUIOKEHHBIE AJITOPUTMBI, B TOM  4YHCIE
OIpPENENATh, KAaKUe pPE3yJbTarbl BO3MOXHBI IIPU  3aJaHHOM

MHOXCCTBC HCXOJHBIX 3HAUCHUI

Co3maBaTh M OTJQXHUBaTh MPOTPAMMBI Ha OJHOM U3 SI3BIKOB
nporpammupoBanust (Python, C++, Ilackans, Java, C#, [lIkonbHbII
AnropuTMUUYecKuil fI3bIK), peanu3yrolne HECIOXKHBIE AJITOPUTMbI
00pabOTKM YMCIIOBBIX [JAHHBIX C HCIOJB30BaHUEM IIMKJIOB U
BETBJICHUI, B TOM YHCJI€ PEATU3YIOIINE MPOBEPKY JETUMOCTH OJHOTO
[EJOro 4Yucjia Ha Jpyroe, MPOBEPKY HATYpallbHOTO 4YHCIA Ha

MPOCTOTY, BBIACTICHUS TU(P U3 HATYPAITBHOTO YHCIia

9 KITIACCA

Kon
NMpoBepPsIEMOro
pe3yJbTara

1

1.1

HpOBepﬂeMbIe NpeaAMETHLBIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06p330BaTeJILHOﬁ nmporpaMmbl OCHOBHOI'O 001ero 06p330BaHI/Iﬂ

[To teme «l{udpoBasi r(paMOTHOCTHY

Hcnonp30BaTh COBpEMEHHBIE HHTEPHET-CEPBUCHI (B TOM 4HCIE
KOMMYHHUKAIIMOHHBIE CEpPBUCHI, OOJIaYHble XpaHWIMIIA JIAHHBIX,
OHJIAaH-TIPOTpaMMBbl (TEKCTOBbIE U TpaUUYECKUE PENaKTOPhI, CPEIbI

pa3paboTKu) B y4eOHOU U MOBCETHEBHOM EATEILHOCTH

1.2

[IpuBoauTE,  TpUMEpPHl  UCHOIB30BaHUS  TeOMH(DOPMAIMOHHBIX
CEpBHCOB, CEPBHUCOB TOCYJAapPCTBEHHBIX YCIYr, 00pa30BaTeIbHBIX

CCPBUCOB I/IHTepHeTa B yqe6H0171 U TIOBCEIHEBHOM ACATEIbHOCTH

1.3

Mcronp30BaTe pa3iuyHbIE CPEACTBA 3alIUTHl OT BPEIOHOCHOTO
MPOrPaMMHOTO obecrnieueHus, 3alUIIATh MEPCOHAIBHYIO
WH(OPMAIIMI0O OT  HECAaHKIMOHMPOBAHHOTO JOCTylla U  €ro
MOCNEACTBHUM (pa3rialieHus, MOAMEHbI, YTPaThl JaHHBIX) C YYETOM
OCHOBHBIX TEXHOJIOTUYCCKUX u COUAJIIBHO-TICUXOJIOTUYCCKUX
ACTMIEKTOB HCMOJNBb30BaHUs ceTu WHTepHeT (cereBas aHOHHUMHOCTD,
udpoBoit cien, ayTeHTUIHOCTh CYOBEKTOB U PECYpPCOB, OMACHOCTH

BPEJIOHOCHOTO KO/1a)




1.4

Pacnio3naBaTh TOMBITKM U TPEAyNpekIaTh BOBIEUEHHE ce0s U
OKPYKaIOIIMX B JECTPYKTUBHBIE U KPUMHUHAIBHBIE (DOPMBI CETEBOU

AKTHBHOCTH (B TOM YHCJI€ KHOSPOYJITUHT, (PUIITMHT)

ITo Teme «TeopeTnueckre OCHOBbI HTHPOPMATUKI

2.1

PaCKpBIBaTB CMBICIT  TOHSTHM «MOICIb», «MOACIIUPOBAHUCH),
ONpCACIIATL BH/bL MOHCHCﬁ, OLCHUBATh AaJACKBATHOCTb MOICIINU

MOJIETTUPYEMOMY OOBEKTY U 1IeJIIM MOJIEIUPOBAHUS
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Hcmons3oBaTh Fpa(l)I)I U JOCpCBbI JId MOACIHPOBAHUA CHCTEM

CETEBOM U UEPAPXUYECKON CTPYKTYPBI, HAXOAUTh KpaTYaMIINii ITyTh B

rpade

[To TeMe «ANTOPUTMBI ¥ IPOTPAMMHPOBAHUEY

3.1

Pa30uBath 3a7aun Ha IOJ3a]a41, COCTABIISITh, BBIIOIHITH BPYUHYIO U
Ha KOMIIBIOTEPE HECIOXKHBIE aIrOPUTMBI C HCIIOIb30BAHUEM
BETBJICHUM, ILMKJIOB M  BCIOMOIAaTEJIbHBIX aJITOPUTMOB  JUIS

yipaBJICHUA UCIIOJIHUTCIISIMU

3.2

4.1

CocTaBisATh M OTJIAKUBAaTh IIPOIPAMMBI, PEAINU3YIOIIUE THUIIOBLIE
QITOPUTMBI  OOpAaOOTKM YHCIIOBBIX MOCJIEIOBATENBHOCTEH WK
OJTHOMEPHBIX  YHCJIOBBIX  MAacCUBOB  (IIOUCK  MaKCHUMYMOB,
MUHUMYMOB, CYMMbl WJIM KOJMYECTBAa 3JEMEHTOB C 33JaHHBIMU
CBOWCTBaMH) Ha OJJHOM U3 SI3bIKOB nporpammupoBanus (Python, C++,

[Tackans, Java, C#, LlIkonpHBIH ATropuTMudeckuil S3bIk)

ITo Teme «MHpOpMaLIIOHHBIE TEXHOJIOTHUI

BeiOupare crmoco® mpencTaBieHus MaHHBIX B COOTBETCTBUH C
MOCTaBJIEHHOW 3ajiauell (TabyuIbl, CXeMBbl, IpadUKH, AUarpamMMbl) ¢
UCTIOIB30BAHUEM  COOTBETCTBYIOIIMX  INPOTPAMMHBIX  CpPE/ICTB

00paboTKH JaHHBIX

4.2

Hcnonp30BaTh 3J€KTPOHHBIE TaOMUIBI A 00pabOTKH, aHalu3a U
BU3yaJIM3allUM YHUCIOBBIX JaHHBIX, B TOM YHUCIIE C BbIAEICHUEM
Jrana3oHa TaONMWIBI W YIOPSA0YUBAHUEM (COPTHPOBKOM) €ro

9JICMCHTOB

4.3

Co3naBaTh W NPUMEHSATH B AJIEKTPOHHBIX Tabiunax (opmyssl A
pacu€ToB C HCIOJb30BAHHEM BCTPOECHHBIX  apU(METHUYECKHUX
¢yHKkuni (CyMMHpOBaHHME U TOJCYET 3HAYEHUH, OTBEYAIOLINX

3aJaHHOMY  YCJOBMIO,  cpenHee  apudmMeTrhyeckoe,  IMOMCK




4.4

MaKCHMaJbHOTO ¥ MHUHUMAJIBHOTO 3HAYEHUs),
OTHOCHUTEJIBHOM, CMEIIAHHON apecaun
Hcnonp30BaTe  DIEKTPOHHbIE — TAOMUIBI  JIJIS

MOACIIMPOBAaHUA B IPOCTBIX 3aJjadax H3 pa3HbIX

o0Oiacrei

a0COJIIOTHOM,

YHUCIICHHOT'O

MMPEAMETHBIX




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

Teopetuueckrne 0CHOBbI UHPOPMATUKHI

1.1

1.2

1.3

Heno3umoHHbIE U MO3UITMOHHBIE CUCTEMBI curciieHus. AndaBut. OCHOBaHHE.
Pa3Bépuyras ¢opma 3anucu uucna. [lepeBoa B A€CATUYHYIO CUCTEMY YHUCEIL,

3allMCAHHBIX B IPYTHX CUCTEMAX CUUCIIECHUS
PumMmckas cucremMa cCUUCIEeHUS

JlBouuHas cucrema cuucieHus. [lepeBon nensix ymucen B npenenax ot 0 go
1024 B ABOMYHYIO CHCTEMY CcuMcieHUs. BocbMepuuHas cucTteMa CUUCICHHUS.
[lepeBon umcen K3 BOCBMEPUYHOW CHCTEMBbl B JBOMYHYIO U JIECATUUHYIO
cuctembl U oOpartHo. UlecTHanuarepuunas cuctema cuucieHus. IlepeBon
Yycesl M3 IIEeCTHAALATEPUYHON CHCTEMBl B JBOMYHYIO, BOCBMEPUUYHYIO U

ACCATUYIHYHO CUCTCMBI U O6paTHO

1.4

ApI/I(bMeTI/ILIeCKI/Ie orecpanuu B ,Z[BOH‘IHOﬁ CHUCTEMC CUHCIICHHUA

1.5

Jlornueckne  BbICKa3bIiBaHusg. Jlormyeckue  3HAYe€HHsS  BBICKA3BIBAHHH.
DneMeHTapHble M COCTAaBHBIE BBICKa3bIBaHUs. Jlormyeckue omeparnuu: «u»
(KOHBIOHKITHUS, JIOTUYECKOE YMHOXKEHHUE), «UIH» (IU3BIOHKINS, JTOTUYECKOe
CIIO)KEHME), «He» (Jornueckoe oTpunanue). [Ipuopurer IOrmyecKux
omeparuii. OrmnpeneneHre HCTUHHOCTA COCTABHOTO BBICKA3bIBAHHS IPHU
N3BCCTHBIX 3HAUCHUAX HWCTHUHHOCTH BXOIAIIUX B HETO BJ'IGMGHTapHI)IX

BbICKa3bIBAaHUN

1.6

Jlormueckne BbIpakeHus. [IpaBuna 3ammMcH  JIOTMYECKMX — BBIPAKEHHM.

HOCTpOGHI/Ie Ta6J'II/II_I HCTHUHHOCTH JIOTHYCCKHUX BBIpa)I(eHI/Iﬁ

1.7

Jlornueckue 3neMeHThI. 3HAKOMCTBO C JJOTHYSCKHUMU OCHOBaMH KOMIIBIOTECPA

AJTOpUTMBI M TPOrpaMMHUPOBAHNE

2.1

2.2

[lonarue anroputma. VCIMOMTHUTENN aIrOPUTMOB. AJTOPUTM Kak IUIaH
YHIpaBJICHUA UCIIOJTHUTEICM
CgoiicTBa anroputma. CriocoObl 3amucu anroputMma (CI0BECHBIH, B BUe O10K-

CXEMBI, porpaMmma)




2.3
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2.5

AJIropuTMHUYECKUE KOHCTPYKIMU. KOHCTpyKIus «ciaenoBanuey. JIMHEMHBII
AJITOPUTM. Or PAHUYCHHOCTDb JIMHEUHEBIX AJITOPUTMOB: HEBO3MOXHOCTbB
MPEeyCMOTPETh 3aBUCUMOCTD IOCJIEIOBATEILHOCTH BBITIOJIHAEMBIX JEHCTBHIA

OT UCXOIHBIX JAHHBIX
KoHcTpykinsi «BeTBICHHME»: TOJHAs U HemoyiHas (GopMmbl. BeimomHenune u
HEBBIIIOJHEHHE YCIIOBHSI (MICTUHHOCTD U JIOXKHOCTb BbICKa3biBaHUs). [IpocThie
U COCTaBHBIE YCIIOBUS
KoHcTpykiusa «IOBTOpPEHHME»: LUKIBI C 3aJaHHBIM YHCIOM IIOBTOPEHHUH, C

YCJIOBHUEM BBIINIOJTHEHUS, C HCpCMeHHOﬁ OUKJIa

2.6

Pa3pabotka i ¢GhopManibHOro MCHOTHUTENS alrOpUTMa, HPUBOJSIIETO K
TpeOyeMoMy pe3yabTaTy NP KOHKPETHBIX MCXOIHBIX JaHHBIX. Pa3paborka
HECJIO)KHBIX QJITOPUTMOB C MCIHOJIb30BAHUEM LHKJIOB M BETBICHUU IS
yrpaBiieHusT (OPMAIBHBIMU HCIIOJIHUTEISIMU. BBIMOTHEHHE aJITOPUTMOB

BPYYHYIO U Ha KOMIIBXOTECPEC. CHHTaKCHYECKHE U JIorndecKkre omuOKku. OTKa3bI

2.7

2.8

Azpik  mporpammupoBanus  (Python, C++, Java, C#, IlkonbHbIii
Anroputmuyeckuit f3pik). CucreMa MporpaMMHpPOBAHUS: PEIAKTOpP TEKCTa

IIpOrpamMM, TPAHCIATOP, OTJIATUUK

HepeMeHHasl: THII, HWMs, 3HAYCHUC. HGJIBIG, BCHICCTBCHHBIC W CHMBOJIBHBIC

ICPCMCHHELIC

2.9

OnepaTop MpucCBanBaHUs. ApI/I(I)MeTI/ILIeCKI/Ie BBIPAKCHUA W TOPSAAOK HX
BBIYHCIICHHUA. Onepam/m C HOCJIbIMH YHCIaMHU:. NHCJIOYMUCIICHHOC JCJIICHUC,

OCTaTOK OT OCJICHHUA. HpOBepKa ACIIUMOCTH OJHOI'O TEJIOr0 YUCjia Ha APYToC

2.10

2.11

BerBnenus. CocraBHble yCIOBHSA (3allUCh JIOTUYECKHUX BBIPAKEHMH Ha
U3y4aeMOM s3bIK€ IporpamMmupoBaHusi). HaxoxaeHne MUHUMYMa U
MakCUMyMma H3 JBYX, TpE€X M 4YeTbIpEX uyucen. PelleHue KBagpaTHOro

YpaBHCHUA, UMCIOIICTO BECIICCTBCHHBIC KOPHHA

JuamoroBass oOTjiajZKa MPOrpaMM: IOIIArOBO€ BBINOJIHEHHUE, IMPOCMOTP

3HA4YEHHUI BCJINYHH, OTJIaIOYHBIN BBIBO/, BBI60p TOYKH OCTaHOBA

2.12

Hukn c ycmoBuem. Anroputm EBkiamaa uisi HaXOXIEHUS HAMOOJBIIETO
00IIIero AeTUTENs IBYX HATYpaIbHBIX YKcell. Paz0uenue 3amucu HaTypaibHOTO
YHUCa B TO3UIIMOHHON CHCTEME C OCHOBAaHHEM, MEHBIIIUM WK paBHbIM 10, Ha

OTAeNbHbIE TU(PBI

2.13

]_II/IKJ'I C HCpCMCHHOfI. AHFOpI/ITMBI MMPOBEPKU ACITIUMOCTH OAHOTO IECJIOro Ynuciia

Ha JIpyroe, NIpOBEPKU HATYPaJbHOTO YKCia Ha IPOCTOTY




2.14

O6paboTka CUMBOJIBHBIX JaHHBIX. CHMBOJIbHBIE (CTPOKOBBIC) MEpPEMEHHEIE.
[TocumBonpHast 06paboTka cTpok. [Togcu€T YacTOTHl MOSBICHUS CHMBOJIA B

ctpoke. BecTpoeHnnbie hyHKImH 17151 00pabOTKH CTPOK

2.15

9 KVIACC

OnpeneneHI/Ie BO3MOJXHBIX PE€3YJIbTAaTOB pa6OTBI ajiropgyrMa Ipu 3aaAaHHOM
MHOXXCCTBC BXOJHBIX HAHHBIX, OIMPCACICHUC BO3MOKHBIX BXOAHLIX JaHHBIX,

MPUBOIALINX K JAHHOMY Pe3yJbTaTy

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

[{udpoBast rpaMOTHOCTH

1.1

1.2

['moGanshas cerb Untepuer. IP-ampeca y3noB. CeTeBoe XpaHEHHE JAHHBIX.
MeTop! HHIUBUIYATFHOTO M KOJUICKTHBHOTO pa3MeIleHus HOBOW HH(OopMaIuu
B Uurepnere. bonbiime naHHble (MHTEpHET-AAHHBIE, B YAaCTHOCTHU IaHHBIE

COLIMAJIbHBIX CETEH)

[TonsitTne 006 wHpOPMAMOHHONH O0€30MacHOCTH. YTPO3bl HH(POPMAIIMOHHOM
0e301acHOCTH TpU paboTe B III00ATLHON CETH U METO/IbI IPOTUBOICHCTBUS HM.
[IpaBuna Ge3omacHoi ayreHTU(PUKAIIMU. 3aIUTa JMYHON UHPOPMALIUU B CETU
WutepHer. be3onacHele cTpareruu ToOBelIeHHWss B ceTd  VIHTepHeT.
[IpenynpexacHre BOBJIICYCHHUS B JIECTPYKTHBHBIC W KPUMHHAIBHBIC (OPMBI

CEeTeBOI aKTUBHOCTHU (KMOepOYUIMHT, GUILIKHT U IpyTrue GOopMbl)

1.3

2.1

Bunpl nestensHoctu B MHTepHeTe. IHTepHET-CepBUCH: KOMMYHUKAIIMOHHBIE
cepBHCHI (TIOYTOBAs cyk0a, BUAECO-KOHPEPEHILI-CBSA3b U APYTHUE), CIIPAaBOUHBIE
CIy’KOBl (KapThl, paclMCaHUsi U JApYrHe), MOHCKOBBIE CIIY)XObI, CIIy>XOBbI
OOHOBJIEHUSI TpOorpaMMHOro oOecnedeHus U Jpyrue ciyx0bl. CepBHUCHI
rocygapcTBeHHbIX yciayr. OOnauHble XpaHwiuma JgaHHbIX. CpezactBa
COBMECTHOM pa3paboTKu JTOKyMEHTOB (oHJalH-oducsl). IIporpammuoe
o0ecrieyeHne Kak BeO-CepBUC: OHJIAHHOBBIE TEKCTOBbIE M TIpaduyueckue
pEaKTOpPBI, CPe/ibl pa3pabOTKU IPOrpaMM

TeopeTnueckre 0CHOBbI HHPOPMATHKU

Mogenb. 3anaun, perraeMble ¢ TOMOIIBI0 MozenupoBanus. Kiaccuduxanun
Monenei. MarepuanbHele (HaTypHble) W MHGOPMAIMOHHBIE  MOJEINH.

HCHpCpBIBHBIe U JUCKPCTHBIC MOICIIHN. HMuTanuoHHbple MOOCTIH. HFpOBLIC




2.2

2.3

Mozaenu. OIEeHKa COOTBETCTBUS MOJICIH MOJEIUPYEMOMY OOBEKTY U IESIM

MO/ICIIMPOBAHUS
Tabmuuneie moaenu. Tabauma Kak IpeCTaBICHUE OTHOIICHUS

ba3el ngansbix. OTOOp B TabnMie CTPOK, YIOBJIECTBOPSIONIMX 33JaHHOMY

YCJIIOBUIO
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I'pad. Bepmmna, pebpo, myts. OpHEHTHPOBAHHBIE U HEOPHUEHTHUPOBAHHBIC
rpader. lnmuna (Bec) peOpa. BecoBas martpuma rpada. JlnuHa mytH MexmIy
BepiurHamu rpada. [louck ontumanbHoro nytu B rpade. Hauanenas BepiinHa
(MCTOYHMK) W KOHEYHas BepIIMHa (CTOK) B OPUEHTHPOBAHHOM rpade.

Brrancnenune xoandecTBa HYTCﬁ B HallpaBJICHHOM allUKIIMYCCKOM r‘pa(be

2.5

2.6

Hepeso. Kopensb, BepimHa (y3emn), Tuct, pedpo (mayra) nepesa. Boicota nepesa.
[MonnepeBo. Ilpumepsl ucmonk30BaHUS AepeBbeB. l[lepebop BapHaHTOB ¢
TIOMOIIIBIO JIepeBa

[lonatue w™aremMaTuyecko MOAENH. 3aJaud, pelIlaeMble C IOMOIIbIO
MaTeMaTHYECKOTO (KOMITBIOTEPHOTO) MOJIETTUPOBAHUSI. Otnnune
MaTeMaTHYeCKOM MOJENM OT HAaTypHOH MOJEIM U OT CJIOBECHOTO

(JluTepaTypHOT0) ONUCAHMS 00bEKTa

2.7

3.1

3.2

OTtanel KOMIIBIOTCPHOI'O MOJCIMUPOBAHUA: IIOCTAHOBKA 3aaddd, ITOCTPOCHHUC
MaTeMaTH4YeCKOM MOICIIH, [nporpamMmmHasl  p€ajiu3anus, TCCTUPOBAHUC,
MMPOBCACHNUEC KOMIIBIOTCPHOT'O OSKCICPUMCHTA, aHaJIn3 €ro pe3yJibTaToB,

YTOUYHEHHE MOJEIIH
ANTOpPUTMBI U TPOTPAMMUPOBAHHE

Pazbuenue 3agaun Ha noxaszanaun. CocTaBl€HUE aITOPUTMOB M MPOrpamMM C
WCIIOJIb30BaHUEM BETBJIECHHUH, LIMKJIOB U BCIIOMOTATENIBHBIX AJITOPUTMOB JUIS

YIpaBJICHUA UCIIOJHUTEICM UIIN APYTUMHA UCITIOJTHUTCIIIMUA

Tabnuunble BennuuHbl (MaccuBbl). OgHOMepHbIE MaccuBbl. CocCTaBleHHE U
OTJIaIKa TIpOTrpamMM, pEATH3YIONIUX THUIIOBBIE aJTOPUTMBI  00pabOTKHU
OJIHOMEPHBIX YHCIJIOBBIX MACCHBOB, HA OAHOM M3 S3BIKOB IIPOIPaMMHUPOBAHHUS
(Python, C++, Ilackanb, Java, C#, lllkonpHbIi AnroputMuueckuii SI3bIK):
3all0JJHEHUE YMCJIOBOIO MACcCHUBA CIyYallHBIMM YHMCIaMH, B COOTBETCTBHUH C
dbopMyIoil win myTéM BBOJIAa YHCET, HAXO0XK/IEHUE CYMMBI 3JIEMEHTOB MacCHBa,
JUHENHBIA TOUCK 3aJlaHHOTO 3HAYEHHS B MAacCUBE, IOJACUYET DIIEMEHTOB
MaccuBa,  YJIOBJETBOPSIOUIMX  3aJaHHOMY  YCJIOBHUIO,  HaxOXXJCHHE

MHUHHMAaJIbHOI'O (MaKCI/IMaJIBHOI‘O) 9JICMCHTA MaCCHBa. COpTI/IPOBKa MacCuBa
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OOpaboTka MOTOKA MAHHBIX: BBIYMCIECHUE KOJIUYECTBA, CYMMBI, CPEIHEro
apuQMETHIECKOT0, MUHUMAJIHLHOTO U MAaKCUMAIILHOTO 3HAYCHHUS JJIEMEHTOB

IMOCJICA0OBATCIIBHOCTH, YAOBJICTBOPAIOIIUX 3aJaHHOMY YCIIOBHIO
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4.1

VYmpasnenue. Curnan. O6paTHast cBs3b. [lomydeHne cUrHAIOB OT ITUGPOBBIX
JaTYUKOB (KacaHus, pPAcCTOSIHMS, CBETa, 3Byka M Jpyroro). Ilpumepsl
UCIIONIb30BAaHUsl TMPUHLHUIA OOpaTHOM CBA3M B CHUCTeMax YIPaBJICHUS
TEXHUYECKUMHU YCTPOMCTBAMM, B TOM 4YHCIE B poOoToTexHHKe. [Ipmmepsl
pOOOTU3MPOBAHHBIX  CUCTEM  (cuCTeMa  yIOpaBlIeHUS  JBUKCHHEM B
TPAHCIIOPTHOM CHCTEME, CBapOYHas JIMHMS aBTO3aBOJA, aBTOMATU3UPOBAHHOE
yIpaBieHUEe OTOIJICHMEM JOMa, aBTOHOMHAas CHCTeMa  yIpaBJICHUS

TPAHCIIOPTHBIM CPEACTBOM U JIPYTUE CUCTEMBI)
WNHupopmanronHble TEXHOIOTUH

[Tonsrue 06 »nmekTpoHHBIX Tabnunax. TUITBI JAHHBIX B SYEHKAX AIEKTPOHHOU
Tabmuipl. PenaktupoBanue u popmarupoBanue tadbaui. Berpoennsie GpyHkunu
JUIS TIOMCKa MAaKCHMyMa, MUHUMYMa, CYMMBI U CpPEIHETO apu(METHUECKOTO.
CopTupoBKa [aHHBIX B BbIIEICHHOM auamnasoHe. Iloctpoenme auarpamm
(rucTorpaMma, KpyroBsas JaMarpaMma, ToueyHas auarpamma). BeiOop tuma

JUuarpaMmbl

4.2

[Ipeo6pazoBanue Gopmyi npu komupoBanud. OTHOCUTENbHAS, A0COIOTHAS U

CMCHIaHHAasg aapecalus

4.3

Y cOBHBIE BRIYUCIIEHUS B OJIEKTPOHHBIX Tabnuax. CyMMUpOBaHUE U TOJICUYET
3HAYECHHH, OTBEUAIONIUX 3aJaHHOMY yclioBUI0. OOpaboTka O0IBITNX HAOOPOB

JaHHBIX. YucIeHHOoe MOJCIIMPOBAHUC B DJICKTPOHHBIX Ta6J'II/II_IaX

4.4

Ponb nHQOpMAIIMOHHBIX TEXHOJOTHH B Pa3BUTUH YKOHOMUKH MHpPA, CTPAHBI,
peruona. OTKpeITBIE OOpa3oBaTeibHbIe pecypchl. [Ipodeccun, cBs3aHHbBIE €
uHpOpMAaTUKOH U  HMHPOPMAIIMOHHBIMH  TEXHOJIOTUSMH: BeO-Iu3aiiHep,
MPOTPaAaMMUCT, pa3pabOTUUK MOOWJIBHBIX NPWIOKEHUH, TECTUPOBIIUK,
APXUTEKTOP MPOrpaMMHOTO OOecTeueHus], CIIeHUaTNCT M0 aHANN3y JaHHBIX,

CHUCTEMHBIN aJIMUHUCTPATOP




IPOBEPSIEMBIE HA OI'D ITO UHOPOPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHMS

1

1.1

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBLIM pe3yJbTaTam
0a30BOr0 yPOBHSI 0OCBOEHHMSI OCHOBHOI 00pa30BaTe/bHOI
NporpaMMbl OCHOBHOI0 0011ero od0pa3zoBanust Ha ocHose PI'OC

3HaTh (IOHUMATBh)

Brnagenne OCHOBHBIMH TOHATUSAMHU: HH(pOpManms, mepeaaya,
XpaHeHue 1 00padoTka HHPOPMAITMH, aJITOPUTM, MOJIENb, IU(PPOBOI
MPOAYKT M WX WCIONB30BAaHUE JUIS PEIICHHS YYCOHBIX U

INPAaKTUYICCKUX 3adav

1.2

Bnagenue mnoHATHSIMU: BBICKA3bIBAHUEC, JIOTMYCCKasl OIllCpanusd,

JIOTUYCCKOC BBIPAXKCHUC

Ymern

2.1

2.2

2.3
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2.5

YMeHue OIICPHUPOBATL CAWHHUIIAMU HU3MCPCHUS I/IH(I)OpMaI_[I/IOHHOl"O

00BbEMa U CKOPOCTH Mepeaaun JaHHbBIX

YMeHue 3anuchiBaTh U CpaBHHBATh Ienble yucia oT 0 go 1024 B
Pa3IUYHBIX MO3UIIMOHHBIX CUCTEMaX CYHCIIEHUS C OCHOBAaHUSIMU 2,

8, 16, BEIOJIHATH apuPMETHIECKUE OTIEPALIMK HAJl HUMU

YMeHue KoaupoBaTh U JEKOAHWPOBATH COOOIIEHMS IO 3aJaHHBIM
IIpaBWwIaM; IOHMMAaHHE OCHOBHBIX IPUHLIMIOB KOAMPOBAaHUS
nH(}OpMaLIUK pa3IMYHON IPUPOJIBI: TEKCTOBOM, IpauuecKo, ayiuo
YMeHue 3anMchiBaTh JIOTUYECKHE BBIPAKEHUS C HCIOJIb30BAaHUEM
JU3BIOHKIIMH, KOHBIOHKIIMU U OTPULIAHUS, OIPEAENIATh HCTUHHOCTD
JIOTUYECKUX BBIPAXEHUM, €CIIM M3BECTHHl 3HAYEHHUS] HCTUHHOCTU
BXOJIAIIMX B HETO NMEPEMEHHBIX, CTPOUTH TaOIUIbI UICTUHHOCTHU ISl
JIOTUYECKUX BBIPAKEHUH; 3allUChIBaTh JIOTUYECKUE BBIPAXKECHUS HA

M3y4aeMOM SI3bIKE POrPaMMHPOBAHUS

YMeHue CoCTaBisiTh, BBINOJHATH BPYYHYIO U Ha KOMIIBIOTEpE
HECJIOXKHBIE  aNTOPUTMbI  JUI1  YIpPABJICHUS  HMCIIOJIHUTEISIMU
(Uepenamka, YepT€XHUK M Apyrue); co3daBaTb M OTIAXHUBATh
IIPOrpaMMBbl Ha OJHOM M3 sI3bIKOB ITporpamMMupoBanust (Python, C4++,

[Nackans, Java, C#, IlxonpHblii AnroputmMudeckuii 3bIK),




pean3ylonie HECJOXKHBIE aJITOPUTMBbI OOPAaOOTKM  YHMCIOBBIX
JAHHBIX C UCITOJIb30BAHUEM IIMKJIOB M BETBJICHHIA, YMEHUE Pa30UBaTh
3a/layd Ha I0/33/1a4¥, WCIIOJIb30BaTh KOHCTAHTHI, TIEPEMEHHBIE U
BBIDQKECHHUS  PA3JIMYHBIX  TUMOB  (YHMCIOBBIX,  JIOTUYECKHUX,
CUMBOJIbHBIX);  QHAIM3UPOBATh  NPEIJIOKEHHBIH  AITOPUTM,
OMpeNeNsATh, KaKuhe pe3yibTaThl BO3MOXHBI TpPU  3aJaHHOM

MHOKECTBE HCXOOHBIX 3HAYCHHI

2.6

YMeHue 3amucatb Ha HM3y4aeMOM S3bIKE IPOTrPAMMHPOBAHUS
QJITOPUTMBI MIPOBEPKH ACITMMOCTH OJHOTO LIEJIOr0 YKcia Ha APYroe,
MIPOBEPKU HATYpPAIbHOI'O YUCIA HA MPOCTOTY, BbIAEICHUS UDp U3
HaTypaJbHOTO YHCJIA, TMOUCK MaKCUMyMOB, MHHUMYMOB, CYMMBbI

YHCJI0BOM IIOCJIICJOBATCIIbHOCTH

2.7

BrianeHue yMeHHEM OPUEHTHPOBATHCS B HEPAPXUIECKOM CTPYKType
¢daiinoBoit  cuctemsbl, paboratb ¢  (QailloBol  cucTeMOi
MEPCOHAIBHOTO KOMITBIOTEpA C KCIOJIb30BAHHEM TIpadUUIECKOro
uHTepdeiica, a MMEHHO: CO3/1aBaTh, KOIUPOBaTh, IEPEMEINATh,

NEPpCUMCHOBBIBATD, YAAJIATh U apXUBUPOBATH (1)2117[.]'[]:1 H KaTaJoru

2.8

2.9

2.10

Bnanenue YMEHUSMU u HaBBIKAMU HCIOJIb30BAHUS
MH(POPMAIIMOHHBIX ¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTUH JIJIS TIOMCKA,
XpaHeHUs, 0OpabOTKH M Mepelaud M aHaIn3a Pa3IMYHBIX BHUJOB
nHpopmanuu

YMmeHue BbIOUpaTh croco0 MpeaCTaBICHHs JTaHHBIX B COOTBETCTBUH
C MOCTABJICHHOM 3a/iaueil (Tabnuiibl, cXembl, rpaduku, AuarpaMmbl)
C HCIIOJIb30BAHMEM COOTBETCTBYIOIIMX IPOIPAMMHBIX CpEACTB

00pabOTKU TaHHBIX

YMenue Qopmanu3oBaTb U CTPYKTYpUpOBaTh HUHGOpPMAIHIO,
UCHOJb3ys DSJIEKTPOHHbIE TaOaMIBI JUId OOpabOTKH, aHaluW3a H
BU3YyaJM3allMy YHUCIIOBBIX JIaHHBIX, B TOM YHCJIE C BbLAECIECHUEM
JManazoHa TaOMUIBI M yNOPAAOYMBAHHUEM (COPTHUPOBKOM) ero
3JIEMEHTOB; YMEHUE IPUMEHSTH B AIEKTPOHHBIX TaOIUIIaX (HOPMYIIbI
JUIs  pacdéToB C  HCIOJb30BAaHMEM BCTPOEHHBIX  (YHKIHH,
a0COJIIOTHOH, OTHOCHUTEILHOM, CMEIIIaHHOM azpecanuu;
UCTOJb30BAaTh  JJEKTPOHHBIE  TAaOMUIBI  JUIS  YUCJIEHHOTO
MOJIETMPOBAaHUSl B MPOCTBIX 3ajadax W3 Pa3HbIX MPEIMETHBIX

oOJacreit




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA OI'D
IO TH®OPMATUKE

Kon IIpoBepsiemMblii 31€eMEHT COAEPKAHUSA

1 [udposas rpaMOTHOCTH
@aiinpl ¥ manku (katanoru). [IpuHIUIE TOCTpoeHUs (HalIOBBIX CHUCTEM.
[Tonnoe ums daiina (manku). [Tyte k ¢aitny (manke). Pabora ¢ daittamu u
. KarajoramMM  CpelICTBaMU  OIEPAllMOHHOM  CHCTEMBI:  CO3[aHUeE,
' KOIIMPOBAaHUE, IMEpeMeIleHUe, NepEeUMEHOBaHUE M yhaneHue (aiioB u
narok (katanoroB). Tumbl (aitmoB. CoiictBa ¢aiinoB. dDaitoBeIi

menemkep. [Touck ¢ainoB cpencTBaMu OneparioHHON CHCTEMBI

O6benuHenne komneioTepoB B ceTh. CeTh MHTepHET. Beb-cTpanuia, BeO-
caiit. CtpykTypa agpecoB BeO-pecypcoB. bpaysep. IlouckoBbie cuCTEMBI.
1.2 [louck wHpOpMAIMK 1O KIIOYEBHIM CJIOBaM H 1O HW300paKEHHIO.
JloctoBepHOoCTh WH(pOpManuu, moixydeHHo u3 HutepHera. IP-agpeca

y310B. CeTeBoe XpaHEHHUE TAHHBIX
2 Teopernueckue 0OCHOBBI HH(OPMATHKH

JIMCKpETHOCTh JaHHBIX. BO3MOXKHOCTh ONKcaHusl HENPEPHIBHBIX OOBEKTOB
Y TIPOLIECCOB € IOMOIIBIO TUCKPETHBIX JAHHBIX.

CumBon. Andasur. MomHocTs andasButa. JBOMYHBIA  andasurt.
KonnyecTBo BCEBO3MOXKHBIX CJI0B (KOOBBIX KOMOMHALNN) (PMKCUPOBAHHOM
JUTMHBL B JBouuyHOM andasute. [IpeoOpa3zoBanme moboro andasurta K
nBonyHoMmy. KonmuecTBO pa3nuyHbIX CIIOB (DMKCUPOBAHHOM [UIMHBI B
2.1 andaBuTe ONpeneIEHHON MOIITHOCTH.

KoaupoBanue cMMBOJIOB OHOrO andaBHuTa ¢ MOMOLIbIO KOJOBBIX CJIOB B
npyrom andaBure, KojoBas Tabiuia, aekoaupoBaHue. KoaupoBaHue
TekcToB. PaBHOMepHBI kon. HepaBHomepnsiii kox. Koguposka ASCIL
Bocemubutasie koaupoBku. Ilonsitue o koaupoBkax UNICODE.
JlekoaupoBaHUe COOOLIEHUH C MCIOJb30BaHMEM PAaBHOMEPHOTO H
HepaBHOMepHOro koaa. UHdopmannonHblil 00bEM TeKCTa
NudopmannoHHbiii 00bEM JaHHBIX. BUT — MUHUManbHas eAMHUIA
2.2 KoJM4ecTBa MHQOpMAMK — ABOUYHBIA paspsan. EaunHunbel n3mepeHus

nH(popMalMOHHOTO 00BEMaA JaHHBIX. burt, Oaiit, KWiI00aiT, MeradailT,




23

24

rurabait. CKOpoCTh Tepelaud JaHHBIX. EAMHUIBI CKOPOCTH Tepenayu

JaHHBIX

KomupoBanue muBera. IlBeroBeie wmomenun. Monens RGB. I'myOuna
koaupoBanus. [Tanurpa.

PacTtpoBoe u BekTOpHOE mpencTaBieHne n3odpaxenuil. [lukcens. Onenka
MHGOpPMAlMOHHOTO 00bEMa rpaduyecKux MJaHHBIX Ui PacTpoOBOTO

M300paKeHUS

Koauposanue 3Byka. Pa3psiiHocTs 1 yactoTa 3anucu. KonnuecTBo kaHaaoB
3aIUCH.
OneHka KOJIMYECTBEHHBIX MAapaMETPOB, CBSI3aHHBIX C IPEICTABICHUEM U

XpaHEHHEM 3BYKOBBIX (hailiioB

2.5

2.6

Heno3unmonHble ¥ TO3UIMOHHBIE CHUCTEMBI CUYUCIEHHUA. AJdaBuT.
OcHoBanue. Pa3eépayras ¢opma 3anucu yucia. [lepeBos B IECATUIHYIO
CUCTEMY UYHCEJI, 3alIUCAHHBIX B APYTUX CUCTEMAX CUUCICHUS.

PumMmckas cucrema cuucieHus

JlBonuHas cucrema cuucienus. IlepeBos nensix yncen B npeaenax ot 0 1o
1024 B nBoMYHYO cUcTEMY cuMciieHus. BocbMepruyHas cuctema CunciaeHus..
IlepeBon uncesn U3 BOCBMEPUYHON CHUCTEMbI B JABOMYHYIO U JIECATHUHYIO
cucreMsl 1 oOparHo. IllectHaguarepuynas cuctema cuucieHus. Ilepeson
4ucesl U3 LIECTHAAUATEPUYHON CHUCTEMBI B JABOWYHYIO, BOCBMEPUUYHYIO U
JECSITUUHYIO CUCTEMBI M 00paTHO. Apu(MeTUYECKHE ONIEPALUU B IBONYHON

CUCTEMC CUHUCIICHUA

2.7

2.8

Jlornueckue BbIcKa3biBaHUS. Jlormueckue 3HA4YeHHsS BbICKa3bIBaHUIL.
QHCMGHTapHI)IC M COCTaBHBIE BBICKa3bIBaHMUS. Jlornmueckue oncpaturu: «u»
(KOHBIOHKIHS, JTOTHYECKOE YMHOXKEHUE), «MIIN» (AU3BIOHKIINS, IOTHYECKOE
CIIO)KEHME), «He» (Jlormueckoe otpunanue). Ilpuopurer mormyeckux
onepauuil. OmnpeneneHne UCTUHHOCTH COCTAaBHOT'O BBICKAa3bIBaHUS, €CIH
HU3BCCTHBI 3HAYCHHA HNCTHHHOCTH BXOOAIIMX B HETO JJICMCHTAPHBIX
BbIcka3biBaHUil. Jlornmueckue BbIpaxeHus. llpaBuia 3amucu JTOTHYECKUX

BbIpakeHUH. [locTpoeHne TabInIl UCTUHHOCTH JIOTUYECKUX BBIPAKEHUIN

Jlormueckne OJICMCHTBI. 3HAKOMCTBO C JIOTMYCCKHUMH OCHOBaMH

KOMIIBIOTCPA

2.9

HenpepriBable u quckpeTHbie Moaenu. Muranmonnsie Moaenu. rposele
Mojenu. OLeHKa aIeKBaTHOCTU MOJIEIH MOJIEIUPYEMOMY OOBEKTY M LIESIM

MOZACIINPOBAHUSA




2.10

2.11

Tabmuunbie Moxenu. Tabnmuiia Kak mpeACTaBICHUE OTHOIICHHs. ba3bl

naHHbIX. OTOOp B TabIHIIE CTPOK, YIOBJIETBOPSIONIMX 33/[aHHOMY YCIIOBHIO

I'pad. Bepmuna, pedbpo, myts. OpuEHTHPOBAHHBIC U HEOPHCHTUPOBAHHBIE
rpadsl. yimnaa (Bec) pedpa. BecoBas marpuna rpada. Jyimaa myTa Mexmy
BepmmHamMu rpada. Ilouck ontumansHOoro mytu B rpade. HagambHas
BepIIMHA (MCTOYHHMK) U KOHEYHAs BepIIMHA (CTOK) B OPUEHTHPOBAHHOM

rpade. Boruncienue KoiauuecTBa MyTed B HANPABICHHOM ALUKIMYECKOM

rpade

2.12

HepeBo. Kopens, Bepmnna (y3en), guct, pedpo (ayra) aepeBa. Bwicora
nepesa. IlommepeBo. Ilpumepbl wucnonb3oBaHusi JepeBbeB. llepebop

BapHUaHTOB C IIOMOIIBIO ACPCBA

AJTOpPUTMBI U IPOTPAMMUPOBAHHE

3.1

CpoiictBa anropurMa. CriocoObl 3aluCH aaropuTMa (CIOBECHBIH, B BUE
0JIOK-CXEMBI, POTpaMMa).

CocraBiieHue ajaropuTMOB U TNPOrpaMM C HCIOJIb30BAaHUEM BETBIICHHM,
IIUKJIOB M BCIIOMOTATEJIbHBIX aJTOPUTMOB JIJIsl YIIPABJIECHUS UCIIOIHUTEIEM
(Pobot, Yepenamika, YepréxHuk u apyrue). BolnogHeHHEe alropuTMoB

BPYYHYIO U Ha KOMIIBOTEPE

32

S3pik nporpammupoBanus (Python, C++, Ilackans, Java, C#, IllkonbHbIH
AnroputMmudeckuil S3bIK).

Cucrema nporpaMMUpOBAHUS: PEIAKTOP TEKCTa MPOrpamm, TPaHCISATOP,
OTJIQTUHK.

[lepemenHas: tun, umsi, 3HaueHue. Llenble, BEIECTBEHHbIE U CUMBOJIbHbBIE
NepeMEeHHEIE.

Omneparop mpucBauBaHus. ApudMeTuyecKkrue BBIPAKEHUS U TOPSIOK UX
BbhIuMCIeHus. Onepanuu ¢ UEIbIMU YUCIaMU: IEJIOYUCICHHOE JIEJICHHE,
OCTaToK OT AeneHus. BerBnenus. CoctaBHbIE YCIOBUS (3aIIUCh JTOTUYECKUX
BBIDOKCHUI Ha HM3y4aeMOM sI3bIKE€ MporpaMMupoBaHus). Haxoxmenue
MHUHHMYMa

U MakCUMyMa W3 JBYX, TpE€X M YeThIpEX uucen. Pemenue kBampaTHOTO
yYpaBHEHUs, HMEIOIIETO BEUIECTBEHHbIE KOpHU. Llukn ¢ ycioBueMm.
AnroputMm EBKiuaa utst HAX0KIEHUS HAMOOJIBIIIETO O0IIETO JETUTEINS ABYX
HaTypaJbHBIX 4YHcel. Pa3OWeHue 3amucu HaTypalbHOIO 4HCTAa B
MO3UIIMOHHOM CUCTEME C OCHOBAHHMEM, MEHBIIMM WM paBHbIM 10, Ha

oraensHble 1mUppel. Lukn ¢ mnepeMeHHOR. AJITOPUTMBI  IPOBEPKH
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3.5

3.6

JeIMMOCTH OJHOTO LIEJIOro YHclia Ha JAPYroe, MPOBEPKH HATYpPaIbHOIO

quclla Ha IPOCTOTY

O0paboTka CUMBOJIBHBIX JaHHBIX. CHMBOJIBHBIC (CTPOKOBEIC) IEPEMEHHEIE.
[TocumBomnpHas 0OpaboTka cTpok. [1oacuér YacTOThI MOSBICHUS] CUMBOJIA B

cTpoke. BctpoeHHbie QyHKIMU 715t 00pabOTKU CTPOK

Omnpenenenre BO3MOXKHBIX PE3YJIbTaTOB PaOOTHl alrOpUTMa MPU JAHHOM
MHOYKECTBE BXOJIHBIX JJAHHBIX, ONIPE/IEIIEHNE BO3MOXKHBIX BXOJAHBIX JaHHBIX,

MPUBOIAIINX K TaHHOMY PE3yJIbTaTy

TaOnuunble BennuuHbl (MaccuBbl). OqHOMEpHBIE MaccuBbl. COCTaBIEHUE U
OTJIaIKa MPOrpaMM, pEau3yIOUIMX TUIIOBbIE AalllfOPUTMBI 00pabOTKU
OJTHOMEpPHBIX  YHMCIOBBIX  MaccUBOB, Ha  OJHOM U3  f3BIKOB
nporpammupoBanust (Python, C++, Ilackans, Java, C#, IlkonbHbIi
AnroputMuyeckuil fI3bIK): 3aMOJHEHUE YMCIOBOTO MAcCHBa CIIy4alHBIMU
YHiCcliaMd, B COOTBETCTBUU C ¢opMynoil wuinu mnyréM BBOJA YHCEN,
HaXO0XJEHUE CYMMbl JIEMEHTOB MAacCHBa, JIMHEHHBIM IMOUCK 3a/laHHOTO
3HAQUYEHHUS] B MACCUBE, MOJCYET 3JEMEHTOB MAaCCHUBA, YIOBJIETBOPSIOIIMX
3aJJaHHOMY YCJIOBHIO, HaXO0)K/IEHUE MHUHHUMAJIbHOIO (MaKCHUMAaJIbHOTO)
anemenTa MmaccuBa. CoptupoBka maccuBa. OOpaOoTKa MOTOKAa JaHHBIX:
BBIUMCIIEHHUE  KOJIMYECTBA, CYMMBI, CPEIHEro  apu(hMeTH4YEeCKOro,
MUHUMAaJIbHOTO " MaKCHMaJIbHOTO 3HAYEHUS JJIEMEHTOB

IMOCJICA0BATCIIBHOCTHU, YAOBJICTBOPAIOIIUX 3aIaHHOMY YCJIOBHUIO

VYnpasnenue. Curnan. O6paTtHas cBs3b. [lonyueHne curaaaos oT HUPPOBBIX
JaTYNKOB (HampuMep, KacaHUs, PAaCCTOSIHMS, CBeTa, 3ByKa). [Ipumepbl
UCIOJb30BAHUS NPUHIMNA OOpPaTHOM CBA3M B CHUCTEMax YIPaBJICHUS
TEXHUYECKMMH YCTPOWCTBAMU C IOMOIIBIO JAaTYUKOB, B TOM 4HCIE B

pOOOTOTEXHUKE

WNHpopmannoHHbIE TEXHOIOTHH

4.1

TexcToBble TOKYMEHTBHI U UX CTPYKTYpHBIE 3JE€MEHTHI (CTpaHula, absail,
CTpOKa, CJIOBO, CUMBOJI).

TexkcToBbIif Tporeccop — HWHCTPYMEHT CO3JaHMs, PENAaKTUPOBAHHUS H
dbopmatupoBanusi TekcToB. l[IpaBmima HabGopa TekcTta. PemaktupoBaHme
Tekcra. CpoiictBa cumBosioB. Illpudt. Tunsl mpudroB (pydneHsie, c
3acedyKaMy, MOHOIHMpUHHBIE). [lomykMpHOE W KypCHBHOE HauepTaHHe.
CBoiicTBa a03a1eB: TpaHullbl, a03alHBIA OTCTYII, UHTEPBAJI, BHIPABHUBAaHUE.

[Tapamerpsr ctpanumnpl. CtuneBoe dopmarupoBanune. CTpyKTypupOBaHUE




MHGOpPMALUK C NOMOILBIO CIUCKOB M TaOuul. MHOTrOypOBHEBBIE CIHMCKH.
JloGaBneHne TabauIl B TEKCTOBBIE NOKYMEHTHI. BcraBka m300pakeHuil B
TEKCTOBbIE JOKyMeHThl. OOTekaHue n3o0paxkeHui TekcTtoM. Britouenue B
TEKCTOBBIM  JOKYMEHT JuarpamMM, (opmys, HyMmepauud CTpaHUI,

KOJIOHTHUTYJIOB, CCBIJIOK U IPYTHUX 3JICMCHTOB

4.2

4.3

PactpoBbie pucynku. Mcnonb3oBanue rpaduuecKux MPUMUATHBOB.

Onepanuu pegakTHPOBaHUS TpapUUECKUX OOBEKTOB, B TOM YHCIIE
nudpoBeix  Qororpaduii: u3MEHEHHE pa3Mepa, o00pe3ka, IOBOPOT,
oTpakeHHe, paboTa ¢ oOmacTsAMH (BbIIEICHUE, KONUPOBAHUE, 3aJIMBKa
I[BETOM), KOPpEKIUs IIBeTa, SPKOCTH M KOHTPACTHOCTHU. BekTopHas
rpaduka. Co3laHue BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMH CPEICTBAMHU
TEKCTOBOTO  TIpolleccopa MIM  APYTUX [porpamm  (MPHIOKEHUH).

JloGaBneHre BEKTOPHBIX PUCYHKOB B JJOKYMEHTHI

[lonroroBka MynpTuMeauiHbIX mpe3eHTanuil. Cnaiin. JloGaBieHue Ha
claiii Tekcta M u300pakeHui. PaboTa ¢ HECKOIbKUMH crlaijamu.
JlobGaBneHne Ha  Clail  ayAMOBU3YaJbHBIX  JAHHBIX. AHHMAaIHs.

I'unepccrpinku

4.4

Tunbl naHHBIX B sSYeWKax 3JICKTPOHHOW Talnuibl. PemakTupoBanue u
dbopMatupoBanue Tabymil. BeTpoeHHbIe QYHKIMH IS TOMCKA MAaKCUMyMa,
MUHUMYyMa, CYMMBI U cpefiHero apupmerndeckoro. COpTUpOBKA TaHHBIX B
BBIJICTICHHOM JAuarma3one. [loctpoenue nquarpamm (TUCTOrpaMMa, KpyroBas
auarpaMma, —TOYeyHas — auarpamma). BpiOop TuUma  AMarpaMMel.
[IpeobpazoBanue hopmyi npu kKonupoBaHuu. OTHOCUTEIbHAS, a0COIIOTHAS

" CMCIIaHHAasA apecanusa

4.5

VYCroBHBIE BBIYHCICHHS B DJIEKTPOHHBIX Tabmumax. CyMMUpOBaHHE H
NoJCUET 3HAUEHMH, OTBEYAIOIUX 3aJaHHOMY YycioBuio. OO6paboTka
00JbIIMX HAOOPOB JAaHHBIX. UMCIEHHOE MOJIETMPOBAHUE B AIIEKTPOHHBIX

TabIHIax




YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» ndopmaruka: 9-i kiacc: 0a30BbIil YpOBEHB: YUCOHHK; 5-€ U3/1aHUE,
nepepadoranHoe bocosa JI.JI., bocoBa A.}O. AkunonepHoe 00111€CTBO

((H?)I[&TCJII)CTBO «HpOCBGHIGHI/IC»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

Bbocosa JI.JI., bocoBa A.1O. «Mudopmaruka. 9 kinacc: METOANYECKOE
nocoobuey». M3narensctBo «lIpocsemenuey». (OcHOBHOE ocodue ¢
TEMATUYECKUM TUIAHUPOBAHUEM, PEKOMEHAAIUSMHU MO IMPOBEICHUIO YPOKOB,

pelIeHUsIMU 3a]1ay4).

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://lesson.edu.ru/
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