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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o UHPOpPMATUKE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 00O, a Taxxe (henepanpbHOU paboueii TPOrpaMMbl BOCITUTAHHUS.

[Iporpamma o nndopmaTrke 1a&T NpeACTaBICHHUE O EIsIX, 001Iel CTpaTeruu
OoOy4eHMsI, BOCIIUTAHUS M Pa3BUTHUSL 00yYaIOUIUXCs CPEICTBAMH MHPOPMATUKHU Ha
0a30BOM YpOBHE, YyCTaHaBIMBaeT oOO0s3aTEIbHOE MPEAMETHOE COJECpKAHUE,
MpeayCcMaTPUBAET €r0 CTPYKTYPUPOBAHUE MO pa3zieiiaM U TEMaM.

[Tporpamma 1o mHGOPMATHKE OTIPEIEIAET KOJTMICCTBEHHBIC U KAUYCCTBEHHBIC
XapaKTEePUCTUKU YYEOHOro Marepuaia Juisl KaXI0ro roja U3y4eHus, B TOM YUCIIe
JUISL COZIEPKATENBHOTO HAMOJHEHUS Pa3HOrO0 BUJA KOHTPOJIA (MPOMEKYTOUHOU
aTTeCTalluu o0yyarommxcs, BCEPOCCUMCKUX IPOBEPOUYHBIX pabor,
roCyJIapCTBEHHON UTOTOBOM aTTeCTAIUN).

[Iporpamma no uHpopMaTuke SBJISETCS OCHOBOM JJIsl COCTaBJICHUS aBTOPCKUX
y4€OHBIX MPOTrpaMM, TEMATUYECKOTO TUTAHUPOBAHUS Kypca yUUTEIIEM.

[enssmu nzydenust MHQOPMATUKKU HA YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHus
SBJISTIOTCSL:

dbopMUpOBaHHE OCHOB MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA HayKd HUH(POPMATUKH, TOCTHIKEHUSIM HAYYHO-TEXHUYECKOTO
mporpecca U OOIIECTBEHHOM NPAKTUKHU, 3a CUET Pa3BUTHUS MPEICTaBICHUN 00
uH(pOpMAIUU KaK O Ba)KHEWIIEM CTPATETHYECKOM pecypce pa3BUTHSI JTUYHOCTH,
rocyJapcTBa, oOOIIECTBa, TMOHUMAHUA POJM WH(OOPMAIIMOHHBIX MPOIECCOB,
MH(POPMAIIMOHHBIX PECYPCOB U HUH(POPMAITMOHHBIX TEXHOJOTUA B YCIOBHUSX
1idpoBoit TpaHchopMaIiu MHOTHX cep JKHU3HU COBPEMEHHOTO O0IIEeCTBa;

oOecrieyeHne YCJIOBHUH, CIOCOOCTBYIOIIUX PAa3BUTHIO AJITOPUTMHYECKOTO
MBIIIUICHUSI KaK HEO0OXOIUMOIO YCIOBUS TPOQPECCUOHATBHON JEATeIbHOCTH B
COBPEMEHHOM HWH(OPMAIIMOHHOM OOIIECTBE, MPEANOJararoilero CrnocoOHOCTh
oOyyaroiierocss pa3OMBaTh CIOXKHBIE 3ajayud Ha 0oJiee MPOCThIE TOA3aJayH,
CpaBHUBATh HOBBIC 33/1aUM C 3aJa4aMU, PEIIEHHBIMH paHEe, ONPEACIATh IIaru s
JOCTHKEHUSI pe3yJIbTaTa U Tak Jaliee;

dbopMupoBaHUE U pPa3BUTHE KOMIETECHIMM oOydarommuxcss B 00JacTu
WCIIOJIB30BaHUsl MHPOPMAITMOHHO-KOMMYHUKAIIUOHHBIX TEXHOJIOTHI, B TOM YHCIIe
3HAHWM, YMEHWW W HaBBIKOB paboOThl C¢ wHdOpMAaIMel, MporpaMMHpPOBAHUS,
KOMMYHUKAIIM B COBPEMEHHBIX HHU(PPOBBIX Cpelax B YCIOBUAX OOECHICYCHUS
nH(OPMAITMOHHON O€30MaCHOCTH JIMYHOCTUA 00YYaroerocs;

BOCIIUTaHUE OTBETCTBEHHOT'O U N30UPATEIILHOTO OTHOIIEHUS K HH(POpMALIIH C
y4ETOM MPABOBBIX M ITUUYECKUX ACHEKTOB €€ paclpOCTpaHEHUs, CTPEMJICHUS K
MPOJOJDKEHUI0 00pa3oBaHus B 00JlacTh  WH(DOPMAIMOHHBIX TEXHOJOTHUH U



CO3UIATEIPHON JEATEIPHOCTH C TPUMEHEHHEM CpEeACTB HWH(OOPMAIMOHHBIX
TEXHOJIOTUH.

HNudpopmatrka B OCHOBHOM 00IIIeM 00pa30BaHUU OTPAXKALT:

CYIIHOCTh HMHMOPMATUKM KaK HAYYHOM JUCHUIIMHBI, HM3y4daromiei
3aKOHOMEPHOCTH MPOTEKAHUsI U BO3MOYKHOCTH aBTOMAaTHU3aIMU WH(DOPMaAIMOHHBIX
MIPOIIECCOB B Pa3IMUHBIX CUCTEMAX;

OCHOBHBIE  00JIaCTH  TPUMEHEHHsT WHMOPMATHKH, TPEXKAEC  BCETO
nH(OpPMAIMOHHBIE TEXHOJOTHH, YIIPABIICHNE U COIIMANIbHYIO cepy;

MEXIUCIUIUIMHAPHBIN ~ XapakTep HUHPOPMATUKHM U UHGOPMAIIMOHHON
NEeSATETLHOCTH.

N3yuenne wH(OpMATHKM  OKa3bIBa€T CYIIECTBEHHOE  BIHMSHUE  Ha
dbopMupoBaHHEe MHUPOBO33pEHUST OOYUYAIOUIEroCs, €ro >KU3HEHHYIO MO3UIHIO,
3aKJ1a/JbIBAa€T  OCHOBBI  TOHMMAHUS  TPUHIUIOB  (QPYHKIIMOHHPOBAHUS U
WCITIOJIb30BaHUsI MH(DOPMAITMOHHBIX TEXHOJIOTUN KaK HEOOXOJUMOTO MHCTPYMEHTA
OPaKTHUYECKH JI00OM JEATEeIbHOCTH W OJHOTO U3 Hamboiiee 3HAUYMMBIX
TEXHOJIOTHYECKHUX JOCTHKEHUI COBPEMEHHON ITUBIIIN3ANKN. MHOTHE ITPEAMETHBIC
3HaHHUS W CIOCOOBI JIEATEIEHOCTH, OCBOCHHBIE OOYYAIONTUMUCS TPU H3YUCHUHU
nH(OPMATUKU, HaXOIAT MPUMEHEHHE KaK B paMKaxX 00pa30BaTeNIbHOIO MpoIecca
OpyU HM3YyYCHUU JPYTUX MPEAMETHBIX 00JacTeil, TaK M B HHBIX >KU3HEHHBIX
CUTYaIlMsIX, CTAHOBATCSA 3HAYMMBIMH JJIs1 (DOPMUPOBAHUS KAadeCTB JUIHOCTH, TO
€CTh OPHCHTHPOBaHb Ha (OpMUPOBaHWE METANPEAMETHBIX W JUYHOCTHBIX
pe3ynabTaTOB OOyUEHHUS.

OcHoBHBIE 33/1aun yueOHOTO npenmeta «MubopmaTrka» — chopmupoBarh y
0OyJarommxcs:

MOHMMAaHUE TPUHIUIIOB YCTPOHCTBA H (QYHKIIMOHUPOBAHHSI OOBEKTOB
IU(QPOBOTO OKPYKCHHSI, TPEICTABICHUS 00 HWCTOPHH W TEHICHIIUAX Pa3BUTHS
uH(bopMaTHKHU Tiepuoia udpoBoil TpaHnchopmaluu COBPEMEHHOTO OOIIECTRA;

3HAHMS, YMEHHUS W HAaBBIKM I'PAMOTHOM MOCTAHOBKH 3a/1a4, BOSHUKAIOIIUX B
MPAKTUIECKON JEATEIBbHOCTH, JJII MX PEIICHUS C MOMOIIbI0 MH(POPMAITMOHHBIX
TEXHOJIOTHIA, YMEHHsSI W HaBBIKA (POPMAJM30BAHHOTO OTMHCAHHS ITOCTaBICHHBIX
3amad;

0a3oBbie 3HAHMS 00 MHGOPMAIMOHHOM MOJEIHPOBAHWUA, B TOM YHUCIE O
MaTeMaTHYeCKOM MOJICIIUPOBAHUY;

3HAaHHE OCHOBHBIX QJITOPUTMHUYECKHX CTPYKTYpP U YMEHHE NMPUMEHSATH ITH
3HAHMS JJI1 TOCTPOCHUS AJITOPHTMOB PEIICHHUS 3a7ad M0 MX MaTeMaTHYCCKUM
MOJICIISIM;

YMEHUSI W HABBIKM COCTAaBJCHHUS MPOCTHIX MPOrpaMM IO TOCTPOCHHOMY
QITOPUTMY Ha OJTHOM U3 S3BIKOB MPOTPAMMHUPOBAHUS BHICOKOTO YPOBHS,



YyMEHUST ¥ HaBBIKH d3(PQGEKTUBHOTO WCIIOIH30BAaHUS OCHOBHBIX THIIOB
MPUKJIATHBIX MPOoTrpaMM (TIPHIIOKEHHI) 00111ero Ha3HAYCHHSI U WH()OPMAITMOHHBIX
CUCTEM JIJI PEIICHUS ¢ UX MOMOIIBIO MPAKTUYECKUX 3aJ]ay, BiajeHue 0a30BbIMU
HOpMaMH HWHMOPMAIMOHHOW JTHKM M TIpaBa, OCHOBaAMU HMH(POPMAIMOHHOM
0€30IIacCHOCTH;

YMEHHE TPaMOTHO MHTEPIPETUPOBATH PE3YJbTAThl PEUICHUS MPAKTUYECKUX
3alad C TOMOIIbI0 HWH(POPMAIMOHHBIX TEXHOJOTUW, TPUMEHSTh TOTyYCeHHBIE
pe3yibTaThl B MPAKTUUECKOU NESATETbHOCTH.

enn u 3amaun u3ydyeHUs: MHPOPMATUKM HAa YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus ONPENETSAIOT CTPYKTYPY OCHOBHOTO COJIEp KaHUs y4EOHOTo npeameTa
B BUJIC CJICAYIOIINX YEThIPEX TEMATUUECKHUX PA3/ICIIOB:

uu(ppoBasi rpaMOTHOCTb;

TEOPETUYECKHE OCHOBBI HHPOPMATUKH;

QITOPUTMBI U TIPOTPAMMHPOBAHUE;

MH(POPMAIIMOHHBIE TEXHOJIOTUH.

Ha u3ydenune nHpopMaTtuku Ha 0a30BoM ypoBHE oTBoauTcs 102 waca: B 7
kimacce — 34 4Jaca (1 gac B Hemento), B 8 kinacce — 34 4gaca (1 gac B Hemento), B 9
kiacce — 34 gaca (1 yac B HeJIeINI0).



COAEPXKXAHUE OBYUYEHUASA
8 KUIACC

Teopernueckne 0CHOBbI MH(POPMATHKHU

CucreMbl cUNCIeHUS

Hemo3unmonuble ©  TMO3WIIMOHHBIE CHUCTEMbI  cUuCIeHUsA. AJdaBur.
OcHoBanue. Pa3zpépnyTast popma 3anucu uucia. [lepeBos B 1eCITUIHYIO CUCTEMY
YHCEJI, 3aMMCAHHBIX B IPYTUX CUCTEMAX CUUCIICHUSI.

Pumckas cuctema cunuciaeHus.

JIBonuHas cucrtema cuucieHud. [lepeBoa uenbix yucen B npexaenax ot 0 1o
1024 B nBOMYHYIO CHUCTEMY CUHUCICHUA. BocbMepuUuHass cUCTEMa CUUCIICHUA.
[IepeBon unicen n3 BOCbMEPUYHOW CUCTEMBI B IBOUYHYIO U IECITUYHYIO CUCTEMBI U
obpatHo. IllectHanmarepuunas cucteMa cuucienus. IlepeBox uyucen wu3
HIECTHAAUATEPUYHON CHCTEMBI B JIBOMYHYIO, BOCBMEPHUYHYIO U JECATUYHYIO
CHUCTEMBI U 0OpATHO.

Apudmernyeckue oneparyy B IBOUYHON CUCTEME CUUCIICHUS.

JJIeMeHTbI MAaTEMATHYEeCKOM JJOTUKH

Jlorndyeckue  BBICKa3bIBaHUA. Jlormueckne 3HAUeHUS  BBICKA3bIBAHUIA.
DJIeMEHTAapHbIE M COCTaBHBIE BBICKA3bIBaHMWSA. Jlormdyeckue ornepamuu: «u»
(KOHBIOHKIIMS, JIOTMUECKOE YMHOXKEHHE), «IN» (JIU3BIOHKIHS, JOTHYECKOE
CIIOKEHHE), «He» (Joruyeckoe oTpuiianue). [IpropureT JTOrHYecKux omeparui.
OnpeneneHne UCTUHHOCTH COCTABHOT'O BBICKA3BIBAHUS, €CJIM W3BECTHBI 3HAYCHUSA
MCTUHHOCTH BXOJSIIMX B HErO0 SJIEMEHTAPHBIX BbICKa3biBaHWM. Jlornueckue
BbIpakeHus. [lpaBuna 3ammcu jormdyeckux BoipakeHui. [loctpoenue Ttabmuiy
WICTUHHOCTH JIOTHYECKUX BBIPAXKCHUU.

Jlormueckue 3meMeHThI. 3HAKOMCTBO C JIOTHYECKHUMHU OCHOBAMH KOMITBIOTEPA.

AJITOPUTMBI M IPOrPAMMHPOBaAHHE

HNcnosiHuTe M M JITOPUTMBI. AJITOPUTMUYECKHE KOHCTPYKIUU

[Tonstue anroput™ma. MCHOJHUTETW aIrOPUTMOB. AJTOPUTM Kak IUJIaH
VIIPABJICHUS UCIIOJIHUTEIIEM.

CaoiicTBa anroput™ma. CriocoOsbl 3amucu ajaropurMa (CJI0BECHBIH, B BUJIE€ OJIOK-
CXEMBbI, IPOrpamMma).

AnropuTMuYeCcKre KOHCTPYKUMH. KOHCTpyKUHs «clienoBaHue. JIMHEHBIM
anroput™M.  OrpaHMYE€HHOCTh  JIMHEHWHBIX  QJITOPUTMOB:  HEBO3MO>KHOCTH
MPEYCMOTPETh 3aBUCUMOCTDh MOCIEA0BATEIIbHOCTU BBITIOJHAEMBIX JIEMCTBUM OT
HWCXOJIHBIX JaHHBIX.

KoHCTpyKIusi «BeTBJICHUE»: TOJIHAsI W HemoJiHas ¢opmbl. BeimosHenue u
HEBBITOJHEHUE YCJIOBHS (MCTUHHOCTH M JIO)KHOCTh BbICKasbiBaHus). [IpocTeie u
COCTaBHBIE YCIOBUSI.



KOHCTpyKIUsl «IOBTOPEHUS»: LUKIBI C 3aJaHHBIM YKCIOM MOBTOPEHUH, C
YCIIOBHEM BBIIIOJIHEHUS, C IEPEMEHHON LUKJIA.

PazpaboTtka 115 (HOpMaNBbHOTO WCTIOMHUTENS aNTrOPUTMa, TMPHUBOJISAIICTO K
TpeOyeMoMy pe3yjbTaTy IpU KOHKPETHBIX HCXOJHBIX JaHHBIX. Pa3paboTka
HECJIOKHBIX aJITOPUTMOB C HCTIOJIb30BAHUEM IIUKIIOB U BETBJICHUMN JIJIS1 yIIPABICHUS
(bOopMaIbHBIMI HCTIOTHUTEISIMU, TakuMu Kak PoOot, Uepemamka, UYepTExXHHK.
BrinonHeHue aiaropuTMOB BpY4YHYIO M Ha KommbloTepe. CHHTaKCUYECKUE U
jgoruyeckue omuOku. OTKa3bl.

S3BIK IPpOrpaMMHPOBAHUS

S3pik nporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkonbHbIi
AnroputmMudeckuid SA3bIK).

Cucrema mnporpaMMHUpPOBAHMS: PEAAKTOP TEKCTa IPOrpamm, TPAHCIATOP,
OTJIA/IYUK.

[lepemenHasi: Tun, umsi, 3HaueHue. Llenble, BEIIECTBEHHbIE U CHMBOJIbHBIC
NIEpEMEHHBIE.

Oneparop mnpucBanBaHus. ApUPMETUUECKUE BBIPAKEHUS M MOPSIOK HX
BbIuMclIeHHs. Onepanuu ¢ LeJIbIMU YUCIaMU: HEJI0YUCIEHHOE JEIEHUE, OCTATOK OT
JEIECHUS.

BerBnenuss. CocTaBHbIE YCJIOBHS (3aIUCh JIOTHYECKUX BBIPAXKEHUN Ha
M3y4aeMOM SI3bIKE MporpaMmmupoBanusi). Haxoxaenue MUHUMyMa 1 MakCUMyMa 13
JBYX, TPEX U YEThIpEX wyucen. PenieHue KBaJgpaTHOrO YPaBHEHHS, MMEIOLIETO
BEILIECTBEHHBIC KOPHH.

JuanoroBas oTJiaAgKa MOporpaMM: IOIIATOBOE BBINOJIHEHUE, MPOCMOTP
3HAUYEHUN BEJIMYUH, OTJIaJ0YHBIN BHIBOJI, BLIOOP TOYKH OCTAHOBA.

[ukn c¢ ycinoBuem. Anroput™ EBKiMIa sl HaX0XKIEHHUS HAWOONBIIETO
oOLIero JeiauTeNs ABYX HaTypalibHbIX uMcelsl. PazOueHue 3amucu HaTypaabHOTrO
yycia B MO3UIIMOHHOM CHCTEME C OCHOBAaHMEM, MEHBIIUM WU paBHbIM 10, Ha
OTJICJIbHBIC LI PHI.

[{nkn ¢ mepeMeHHON. AITOPUTMBI POBEPKHU AETUMOCTH OJJHOTO LIEJIOTO YUCIa
Ha JApyroe, IpOBEPKH HATYPAIbHOIO YUCHA HA MMPOCTOTY.

O6paboTka CUMBOJIbHBIX JaHHBIX. CHUMBOJIbHBIE (CTPOKOBBIC) TIEPEMEHHBIC.
[TocumBonbHAs 00padoTKa CTpoK. [Toacu€T 4acTOTHI MOSIBJICHUSI CUMBOJIA B CTPOKE.
Bcerpoennsie pyHkImu ais 00pabOTKH CTPOK.

AHaJIU3 aJIrOpuTMOB

OnpeneneHne BO3MOXKHBIX PE3YyJIbTATOB padOTHl aJIfOPUTMA MNpPU JaHHOM
MHOYKECTBE BXOJHBIX JIAHHBIX, OMNPEICICHHE BO3MOXKHBIX BXOJHBIX JAHHBIX,
MPUBOJIAIIMX K TAHHOMY PE3YJbTaTy.



9 KIIACC

udpoBasi rpaMOTHOCTD

I'nobanbHas cetb UHTEpHET U cTPaTeruu 0€30MacHOro NOBeACHUS B HeH

['no6anwHas cetb UntepHert. |P-anpeca y3m0B. CeTeBoe XpaHEHHUE JAHHBIX.
MeTopl HHIMBUYyaTbHOTO M KOJUIEKTUBHOTO pa3MeIieHnsi HOBOM HH(OpMaluu B
WNurtepHere. bonbiive naHHble (MHTEpPHET-IAaHHbIE, B YaCTHOCTH JaHHbBIC
COILIMAJIBHBIX CETEN).

[Tonarue o6 mHOpPMALMOHHONW 0€30MacHOCTH. YTPOo3bl MH(DOPMAIIMOHHON
0e30MmacHOCTH TpU padoTe B TJI00ATBHON CETM U METOJbl MPOTUBOJCHUCTBUS UM.
[IpaBuna Oe3omacHOW ayTeHTHU(UKAIUMU. 3anuTa JUYHOW WHGOPMAIMK B
Hurtepnere. bezonacubie crpaterun noseneHus B Murepuere. [lpenynpexaenue
BOBJICYCHHUSI B JIECTPYKTHUBHBIE U KPUMHHAJIbHBIE (DOPMBI CETEBOM AKTUBHOCTHU
(knOepOyITMHT, PUIIMHT U APYTHE POPMBI).

PabGora B nH(OPMALIHOHHOM IPOCTPAHCTBE

Buapl nestensHocT B UHTEpHETE, HHTEPHET-CEPBUCHI: KOMMYHUKAITMOHHBIC
cepBUCHI (TOYTOBast CIyk0a, BUIEO-KOH(PEPEHI-CBA3b U JPYTUe), CIpPaBOUYHbIE
CIIyKObI (KapThl, paCIUCaHUs U IPYTHE), TOUCKOBBIE CITY>KOBI, CITyKObl OOHOBJICHHUSI
pOrpaMMHOro obecreueHus M Apyrue ciaykO0bl. CepBUCHI TOCYAapCTBEHHBIX
yciyr. OOnauHble XpaHuiuiia JaHHbIX. CpencTtBa COBMECTHOM pa3pabOTKu
JTOKyMeHTOB (omHiaiH-oducel). I[IporpammHoe obecriedeHrue Kak BeO-CEpBUC:
OHJIAWHOBBIE TEKCTOBBIC U IPaPUUECKUE PEIAKTOPHI, CPEIbl Pa3pabOTKH MPOrpamMm.

Teopernueckne 0CHOBbI HHPOPMATHKH

MopeanpoBaHue Kak MeTO/l O3HAHUS

Mopenb. 3aiauu, pemaeMble ¢ MOMOIIbIO MoaenupoBanus. Knaccupukanmu
Mojenel. MarepuanbHbie (HaTypHbIE) U MHPOpMallMOHHBIE MoieTi. HerpepriBHbBIE
U JUCKpeTHele Mojenu. Mmurtanmonnsle Moaenu. Wrpossle Mozenn. OleHka
aJIeKBATHOCTU MOJIENTU MOJIEIUPYEMOMY OOBEKTY U LIEJISIM MOJEIUPOBAHMUS.

Tabnuunsie Monenu. Tabnuia Kak mpeCcTaBIeHUE OTHOIIEHUS.

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

I'pad. Bepmmna, pebpo, mytb. OpHUEHTUPOBAHHBIE M HEOPUEHTUPOBAHHBIC
rpadel. {nuna (Bec) peOpa. BecoBas matpuma rpada. [nuHa myTH MEXAy
BepuimHamu rpada. [louck ontumanbHoro mytd B rpade. HayanbHas BepiimHa
(MCTOYHUK) U KOHEYHAs! BepIIMHA (CTOK) B OpUEHTHPOBAaHHOM Tpade. Boruncnenue
KOJIMYECTBA IMMyTeH B HAIIPABICHHOM aIlMKINYECKOM rpade.

IepeBo. Kopens, BepinHa (y3en), TucT, pedpo (ayra) nepesa. Beicora nepesa.
[Toxpnepeso. Ilpumeps! ncnonab3oBanus aepeBbeB. [lepedop BapuaHTOB € MOMOIIBIO
niepeBa.



[loHdaTrie maTeMaTUYeCKOW MOJEIU. 3ajlaud, pEIIaeMbleé C IMOMOUIBIO
MaTeMaTUYECKOro (KOMIBIOTEPHOT0) MOAEIUpOoBaHus. OTINYe MaTEMAaTUYECKON
MOJIEIM OT HATYpHON MOJEIM U OT CJIOBECHOro (JIMTEpAaTypHOTO) ONHCAHUS
00BeKTA.

OTanbel KOMIBIOTEPHOTO MOJIEIMPOBAHUS: MTOCTAaHOBKA 3aJauyl, IMOCTPOEHUE
MAaTEMATUYECKOW MOJIENH, IPOTrpaMMHAas pean3alusi, TECTUPOBAHUE, IPOBEACHUE
KOMITBIOTEPHOTO SKCIIEPUMEHTA, AaHAIN3 €0 PE3YJIbTATOB, YTOUHEHHE MOJEIH.

AJITOPUTMBI M IPOTPAMMHMPOBAHHE

Pa3pa0orka airopuTrMoB M IporpamMm

Pazbuenue 3amaun Ha noazagaud. CocTaBieHHE aITOPUTMOB U IIPOTPAMM C
WCIMOJIb30BAHUEM BETBIICHUM, LUKJIOB M BCIIOMOTATENbHBIX AJTOPUTMOB JUIA
yopaBieHusl ucnojHuteseM PoOOT wiv ApyruMH HCIOTHUTEISIMH, TaKUMH Kak
Yepenamka, YepTExXHUK U IPYTUMH.

Tabnuunbie BenmuuuHbl (MaccuBbl). OqHOMEpHBIE MaccuBbl. CocTaBiieHUE U
OTJIaJIKa MPOrpaMM, PEeAU3YIOIIUX TUIIOBBIE aJTOPUTMbI OOPAOOTKHU OJJHOMEPHBIX
YHCIIOBBIX MAaCCHBOB, Ha OJTHOM W3 S3bIKOB mporpammupoBanms (Python, C++,
[Tackaip, Java, C#, [1IkoapHBIN ANTOPUTMAYECKHNA S3BIK): 3aMOJTHEHUE YHCIIOBOTO
MacCHBa CIIy4allHBIMH YHCJIAMH, B COOTBETCTBUU C (HOPMYJION MM MyTEM BBOJIA
YuCeJl, HaXOXKJIECHUE CYMMBbI 3JIEMEHTOB MAacCHBa, JIMHEHHBINM MOHUCK 3aJaHHOTO
3HAYEHHS B MACCUBE, MOJICUET JIIEMEHTOB MAaCCUBA, YAOBIECTBOPSIOMIMNX 38 JAHHOMY
YCJIOBUIO, HAaXOXIACHUE MHUHHMMAIBHOTO (MaKCHMaJbHOTO) 3JEMEHTa MacCHuBa.
CopTupoBKka Maccuba.

OOpaboTKa MOTOKA JAHHBIX: BBIYHCICHHUE KOJMYECTBA, CYMMBI, CPEIHETO
apu(PMETUIECKOTO, MHUHHUMAJIBHOTO W MAaKCHMAJbHOTO 3HAYECHHS DJIEMEHTOB
MOCIIEIOBATEIBLHOCTH, YIOBIETBOPSIOIINX 3aJaHHOMY YCJIOBHIO.

YupasJienue

VYmupasnenue. Curtan. O6partHas cBsa3b. [lomyueHrne cUrHamoB oT U(POBBIX
JMATYMKOB (KacaHus, pAacCTOSHHS, CBEeTa, 3BykKa u jApyroro). Ilpumepsi
WCIIOJI30BaHUs IPUHITMIIA OOPATHOM CBSI3U B CUCTEMAX YIIPABJICHUS TEXHUUECKUMU
YCTPOMCTBAMH C MOMOIIBIO JATYMKOB, B TOM YHCIIE B POOOTOTEXHUKE.

[IpumMepbl poOOTU3UPOBAHHBIX CUCTEM (CHCTEMa YINPABJICHUS JBUKEHUEM B
TPAHCIIOPTHOM CHUCTEME, CBapOyHas JIMHUS aBTO3aBOJla, ABTOMATH3UPOBAHHOE
yIpaBJ€HUE OTOIJIEHUEM JOMa, aBTOHOMHAsI CUCTEMA YNPABJIEHUS TPAHCIOPTHBIM
CPEICTBOM U APYTUE CUCTEMBI).

NudopmanuoHHbIe TEXHOJIOTHH

DJIeKTPOHHBbIE TA0JUIbI

[Tonsitue 06 >neKTpOHHBIX TabnuIax. TUIBI JaHHBIX B sSTYEHKAX DJIEKTPOHHOM
tabnuipl. PenaktupoBanne u hopmaTupoBanue Tabnuil. Bctpoennsie GyHKImMu Ais
MOMCKa MaKCMMyMa, MHUHHMYMa, CYMMBbI U CpeaHero apudMeTHYecKoro.



CopTupoBKa [JaHHBIX B BBIACICHHOM jAuana3zoHe. [locTpoenue auarpamm
(rucrorpaMma, Kpyrosas JuarpaMma, TouyedyHas amarpamma). BeiOop Tuna
JMarpaMMal.

[TpeoOpa3oBanue popMys npu KonupoBaHUU. OTHOCHUTEIbHAS, AOCOIIOTHAS U
CMEIlIaHHas ajipecarysl.

VY clOBHBIE BRIUMCIEHUS B AIEKTPOHHBIX Tabmuuax. CyMMHpPOBaHUE U TIOJICYET
3HAQYCHUM, OTBEYAIOIIMX 3aJaHHOMY YyciioBuio. OOpaboTka OoibIIuX HAOOPOB
NaHHbIX. YHCIEHHOE MOJIEIMPOBAHUE B 3JIEKTPOHHBIX TaOIUIIAX.

NudopmannoHHbIe TEXHOJOTHN B COBPEMEHHOM 001IeCTBE

Posib MHPOpPMAIIMOHHBIX TEXHOJOTUH B Pa3BUTUU SKOHOMHUKH MUpPaA, CTPAHBI,
pernoHa. OTKpbITbIE 00Pa30BATENBHBIE PECYPCHI.

[Ipodeccun, csa3anHbie ¢ MHPOPMATUKON U MHPOPMALIMOHHBIMU TEXHOJIOTHSIMU:
BeO-IM3aiiHep, MPOrpaMMHUCT, pa3pabOTYUK  MOOWJIBHBIX  MPUIIOKECHHMH,
TECTUPOBUIUK, APXUTEKTOP MIPOrPAaMMHOI0 0OECTIEUEHUs], CIIELIUATIUCT 110 aHAJIU3y
JAHHBIX, CACTEMHBIN aIMUHUCTPATOP.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
NHO®OPMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA30OBAHUA

N3yyenne wHGOpPMATHKKM HaA YPOBHE OCHOBHOTO o00ImIero oOpa3oBaHUs
HaIpaBJICHO HA JOCTHKEHUE OOYJaIONUMUCS JIMYHOCTHBIX, METANPEIMETHBIX U
MPEAMETHBIX PE3yJIbTaTOB OCBOCHHUSI COJEPKAHUS YUEOHOTO MpeMeTa.

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yJbTaThl HMMEIOT HANpPaBJICHHOCTh HA pEIICHHE 3aaad
BOCIIMTAHUS, PAa3BUTHUSI U COLMAIM3AIMM OOYYaIOIIUXCS CPEICTBAMU Y4€OHOTO
npeaMera.

B pesynbrate wu3ydeHuss MHGOPMATHKHM HA YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus y oOydaromierocsi 0yaytr copMupoBaHbl CIEAYIONIUE JTUYHOCTHBIC
pe3yJabTaThl B YACTU:

1) naTpUOTHYECKOTr0 BOCTIMTAHMS:

[IEHHOCTHOE OTHOIIEHUE K OTEUECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY U
HAy4YHOMY HACJIEJIMI0, IOHUMAaHUE 3HAUYCHUS MHPOPMATUKH KaK HAYKU B >KU3HU
COBPEMEHHOr0 O00IlIeCTBa, BIAJICHUE JOCTOBEPHOU HHMOpMAIUMEN O MepenoBbIX
MHPOBBIX W OTEYECTBEHHBIX JIOCTHKCHHSX B 00mactTh WHPOPMATHKH U
WH()OPMAITMOHHBIX TEXHOJIOTHM, 3aMHTEPECOBAHHOCTh B HAyYHBIX 3HAHHUSIX O
1 dpoBoil TpaHchopmauu COBPEMEHHOTO OOIIIECTRA;

2) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OpHEHTalls Ha MOpaJbHbIE IIEHHOCTH M HOPMBI B CUTYaIlMIX HPABCTBEHHOTO
BBIOOpPA, TOTOBHOCTH OIIEHMBATh CBOE MOBEJICHUE U MOCTYIIKH, a TAK)KE TOBEJICHUE
Y TIOCTYIIKH APYTHX JIFOJIEH C TMMO3UIIMA HPABCTBEHHBIX W MPABOBBIX HOPM C YUETOM
OCO3HAHMS TOCHEACTBUN TIOCTYNKOB, aKTHBHOE HEMPHUATHE aCOIHATBHBIX
MOCTYIIKOB, B TOM uHciie B IHTepHeTe;

3) rpa:KIaHCKOr0 BOCIIUTAHUSA .

MPEACTAaBICHUE O COIMAIbHBIX HOpPMax W MpaBUIaX MEKIUYHOCTHBIX
OTHOIIICGHUH B KOJIJICKTUBE, B TOM UMCJIE B COIIMAIIBLHBIX COOOIIECTBAaX, COOJIIOICHHUE
mpaBuiI 0€30MIaCHOCTH, B TOM YHCIIE HABBIKOB 0€30MMaCHOT0 MTOBEJICHUSI B MHTEPHET-
cpeje, TOTOBHOCTh K Pa3HOOOPa3HOW COBMECTHOM JEATEIHPHOCTH IIPH BBITTOJTHEHUN
y4eOHBIX, MMO3HABATEIbHBIX 3aJ]lay, CO3JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHE K
B3aMMOIIOHUMAHUIO U B3aMMOIIOMOIIM B IpoOIlecce ITOM yd4eOHOU AesATEeTbHOCTH,
TOTOBHOCTh OIICHMBATh CBOE MOBE/ICHNUE U MOCTYIKHA CBOUX TOBAPUINEH C TIO3UITUN
HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEICTBHI MMOCTYIKOB;

4) neHHOCTel HAYYHOI' O IO3HAHMSA:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUYECKUX MpEACTaBiIeHU 00 uHbOpMaLNH,
UH(OPMAITMOHHBIX mporeccax u UH(OPMAITMOHHBIX TEXHOJIOTHSX,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOU



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

MHTEpEeC K OOYYEHHIO M TO3HAHMIO, JIHO003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €aMOOOpa30BaHUIO, OCO3HAHHOMY BBIOOPY HANpPaBIEHHOCTH H
YpOBHsI 00y4Y€HUS B JlaJbHEHIIIEM;

OBJIaJICHNE OCHOBHBIMH HAaBBIKAMHM HCCIIEOBATEIbCKON JI€ATEIbHOCTH,
YCTaHOBKA HA OCMBICICHHE OIBITA, HAONIOJACHUN, TOCTYNKOB U CTpEMJICHHE
COBEPUIEHCTBOBATh MYTH JOCTHUKEHUS WHAWBUAYAIBHOTO M KOJUIEKTUBHOTO
0J1aronoyyus;

c(hOpMHPOBAHHOCTh MH(POPMALIMOHHON KyJIBTYpPhl, B TOM YHCIE HABBIKOB
CaMOCTOATENBHON padOThl ¢ y4E€OHBIMM TEKCTaMH, CIPABOYHOM JIMTEPATypOH,
pa3HOOOpa3HbBIMU CPEACTBAMU HMH(DPOPMALMOHHBIX TEXHOJOTUH, a TaKKE YMEHUS
CaMOCTOSITENIEHO ONPENENATh LIEU CBOET0 00Y4YeHUsI, CTaBUTh U (HOPMYJIUPOBAThH
JUis ceOsl HOBBIE 33/ayd B yu€0e U I03HAaBATEIbHOW JEATEIbHOCTH, Pa3BUBATH
MOTHBBI U UHTEPECHI CBOEH MO3HABATEIBLHON AEATEIBbHOCTH;

5) dopmupoBaHus KYJIbTYPHI 310POBbS:

OCO3HAHME HEHHOCTH )KU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 37]0POBBIO,
yCTaHOBKAa Ha 37I0pOBBIA 00pa3 JKHW3HM, B TOM YHUCJIE M 3a CYET OCBOCHUSA U
coOuroieHrs TpeOoBaHui 0e30NacHON 3KCIUTyaTalluu CpeACTB HUHPOPMALIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHl;

6) Tpy10BOI0 BOCIIMTAHMS:

UHTEpEC K MPAaKTUYECKOMY H3Yy4YeHHIO mpodeccuit u Tpyga B cdepax
npoeccuoHaIbHON NEeATEIbHOCTH, CBSA3aHHBIX C nH()OpPMATUKOH,
IPOrpaMMUPOBAHUEM W HH(GOPMAINMOHHBIMU TEXHOJIOTHSIMU, OCHOBaHHBIMH Ha
JOCTHXKEHUSIX HayKd MH(DOPMATUKH U HAYYHO-TEXHUYECKOT0 MPOrpecca;

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

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

OCO3HAaHME TJI00aTBHOrO XapakTepa 3KOJIOTMYECKUX MpoOJeM M IMyTed HuX
pelieHusi, B TOM YHCIE€ C YYETOM BO3MOXKHOCTEH WH()POPMALMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

8) apanTauuu o0yuyaromerocss K U3MEHSIIOIMMCH YCJIOBHSIM COLUATBHOMN
U IPUPOJHOM Cpeabl:

OCBOCHHME OOYYalOUIMMHUCS COLMAIIBHOTO OIbITAa, OCHOBHBIX COILIMAJIbHBIX
poJIel, COOTBETCTBYIOIMX BEAYLIEH MEATEIbHOCTH BO3pACTa, HOPM M IPAaBHII
OOIIECTBEHHOTO NIOBeIeHUs, (OPM COLIMATIBHON KU3HU B IPyIIax U cOOOIIEeCTBAX,
B TOM YHCJIE CYIIECTBYIOIINX B BUPTYAJIbHOM ITPOCTPAHCTBE.
METAINIPEAMETHBIE PE3YJIbTATDBI



MetanpenmeTHbie pe3yabTaTbl OCBOCHMSI TMPOTpamMMbl MO HH(POpPMaTHKE
OTpaXalOT  OBJAJICHUE  YHHBEPCAIIBHBIMU  YYEOHbIMH  JEHUCTBUAMH  —
ITI0O3HABATEJIbHBIMA, KOMMYHUKATUBHBIMHU, PETYJIATUBHBIMHU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE JeiicTBUSA

ba3oBble ornueckue aeficTBU:

YMEHUE ONpEeNeNsaTh TMOHATUS, CO3JaBaTh OO0OOIICHUS, YCTaHABIMBAThH
aHaJIOT MU, KIACCU(PUIIUPOBATH, CAMOCTOSITEIIbHO BEIOUPATh OCHOBAHUS U KPUTEPHUH
JUIsL KJaccu(uKanuu, yCTaHaBIMBATh MPUYMHHO-CIIEICTBEHHBIE CBS3U, CTPOUTH
JIOTUUECKUE PACCYKJICHUS, IeJIaTh YMO3AKIIOUCHUS! (MHAYKTUBHbBIC, JEAyKTUBHbBIC
Y TI0 aHAJIOTUH) U BBIBOJIBL;

yMEHHUE CO03/1aBaTh, MPUMEHSATh WU MPEeoOpPa3oBBIBATH 3HAKK WU CHUMBOJIBI,
MOJICNIA Y CXEMBI JUIsl pelIeHUs] y4eOHbIX U MTO3HABATENIbHBIX 33/1a4;

CaMOCTOATENLHO BBIOMpaTh COCOO pelieHus yueOHOW 3aJayu (CpaBHUBAaTh
HECKOJIbKO BapUaHTOB pEIICHUS, BbIOMpATh HauboJiee MOAXOIAIIUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPUEB).

ba3zoBble ucciaeaoBare/ibCKue 1eiCTBUA:

dbopMyIMpOBaTh BOIMPOCH, (UKCUPYIOIIHME Pa3pblB MEXIY peabHbIM U
YKEJaTeIbHBIM COCTOSTHUEM CUTYaIluu, 00bEKTa, U CAMOCTOATEIIBHO YCTaHABINBATh
MCKOMOE U JIAaHHOE;

OILICHMBATh HA MIPUMEHUMOCTh U JOCTOBEPHOCTHh MH(OPMAIUIO, TOTYUYESHHYIO
B XOJI€ UCCJIEIOBAHUS;

MPOTHO3UPOBATh BO3MOYKHOE JaJIbHEHIIIee Pa3BUTHE MPOIIECCOB, COOBITUN U
WX TIOCJIC/ICTBUSI B aHAJIOTUYHBIX WUJIM CXOJHBIX CUTYyallUsAX, a TaKKe BbIIBUTATH
MPEANO0JIOAKEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBUSX U KOHTEKCTAX.

Pabora c nunopmanmueii:

BBISIBIIATH JeUUIUT WHOOPMAIMHU, TaHHBIX, HEOOXOAMMBIX IJisi PEIICHUS
MOCTaBJICHHOM 3aJ1auM;

MPUMEHSITh PA3IUYHBIE METOJbI, MHCTPYMEHTHI M 3aIlpPOChl MPU TOUCKE U
orbope uH(OpPMAMM WIM JaHHBIX W3 MCTOYHUKOB C YYETOM MPEIJIOKEHHOMN
y4eOHOM 3a/1a4M U 3aJaHHBIX KPUTEPHEB;

BBIOWpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
WH(pOpMAIINIO PA3IMUHBIX BUJOB U (DOPM MIPEACTABIICHHUS;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYHO  (QopMy  mpencTaBiIcHUs
uHOpMAIIMU U WLIIOCTPUPOBATH pEIIaeMble 3a7a4d HECIOXHBIMH CXEMaMH,
JTuarpaMMamu, MHOW Tpadukoil 1 X KOMOMHAITUSIMU;

OIICHMBATh HANEKHOCTh HH(POPMAIMKA TIO KPUTEPHSAM, MPEIIOKECHHBIM
yUHUTENEM UIH CHOPMYIUPOBAHHBIM CAMOCTOSITEILHO;

3¢ (HEeKTUBHO 3aIIOMUHATH U CUCTEMATU3UPOBATH MH(OpMAIHIO.



KoMMyHHKATHBHBbIE YHUBEPCAJIbHbIE yUeOHbIe J1eiicTBUS

Oo0enue:

COTIOCTABJISITh CBOM CYXKJICHHS C CYKACHUSIMH JAPYTUX YYACTHUKOB JUAJIOra,
OOHapy>KUBaTh pPa3IMuUE U CXOJCTBO MO3UIIUI;

nyOJUYHO MPEACTABIIATh PE3YJIbTATHI BHIMOJIHEHHOTO OMBITA (IKCIIEPUMEHTA,
UCCIIEIOBAaHUS, POEKTA);

CaMOCTOSATENILHO BBIOMPATh (OpMaT BBICTYIUIGHHS C Y4ETOM  3amad
MPE3EHTAllMd U OCOOCHHOCTEH ayAUTOPUU U B COOTBETCTBUU C HUM COCTABIISTH
YCTHBIE U MMMCbMEHHBIE TEKCTHI C UCTIOJIB30BAHUEM HILTIOCTPATUBHBIX MaTEPUAJIOB.

CoBMmecTHasI 1eITEIBHOCTD (COTPYIHHMYECTBO):

MOHMMATh M KMCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATbHOU
paboThl MPU PEIICHUH KOHKPETHOM MpoOJeMbl, B TOM YHUCIE MPU CO3JAaHUU
UH(OPMAITMOHHOTO MPOIYKTA;

MPUHUMATh 11€JIb COBMECTHOM MH(GOPMAIIMOHHON NEATEeILHOCTH MO cOopy,
oOpaboTke, mepenade, (opmanuzanuu UHPOPMAIUU, KOJUIEKTUBHO CTPOUTH
JEUCTBUS MO €€ NOCTWKEHUIO: PaclpeaeisiTh PO, JOTOBApUBATHCA, 00CYXKIATh
MPOIIECC U PE3YIHTAT COBMECTHOM padOTHI;

BBHITIOJIHATh CBOIO 4YacTh PaboOThl ¢ WMHMOpMmaiuedn win UHPOPMAIMOHHBIM
MPOAYKTOM, AOCTUTasi Ka4eCTBEHHOTO pE3yJbTaTa IO CBOEMY HAIpPaBICHUIO U
KOOPAUHUPYSI CBOU JACHCTBUS C APYTUMHU YI€HAMU KOMaH/IbI;

OIICHUBATh Kaue€CTBO CBOETO BKJIaJa B 00U HHPOPMAITMOHHBIN TPOYKT 1O
KPUTEPHUSIM, CAMOCTOSITEIbHO CPOPMYIIUPOBAHHBIM yUACTHUKAMU B3aUMOJICUCTBUS;

CpaBHUBATh pe3yJbTaThl C HMCXOJHOM 3ajayel M BKJIAJ KaXJOro YJieHa
KOMaHJIbI B JIOCTIDKCHHE PE3yJbTaTOB, pa3leisaTh chepy OTBETCTBEHHOCTH U
MPOSIBIIATh TOTOBHOCTH K MPEIOCTABJICHUIO OTYETA TIepe ] TPYIIION.

PeryasiTuBHbIC yHUBEpPCAJbHbIE YUeOHbIE 1eliCTBUS

Camoopranusanus:

BBISBJISITh B JKM3HEHHBIX M YYEOHBIX CHUTyalMsX HpoOJieMbl, TpeOyrolue
pEelIeHHS;

OPUEHTHUPOBAThCS B PAJIMUHBIX TMOAXOJaX K TMPUHATHIO PEIICHHM
(MHIMBUAYAJIHbHOE MPUHATHE PEIICHUM, MPUHATHAE PEIICHUI B TPYIINE);

CaMOCTOATENILHO COCTaBJIATh AJTOPUTM pEUIeHUs 3a7aud (WM ero 4acTh),
BBIOMpaTh croco0 pelieHus yueOHOM 3a1auu ¢ y4ETOM HMEIOIIUXCSI PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHpPOBATh TMpeJjiaraéMble BapUAHTHI
pELICHUN;

COCTABJISITh IUIAH JCHCTBUN (TUTaH peanu3alid HaMEUEHHOTO aJroOpuTMa
peuieHus ), KOppEeKTUPOBATH MPEIJIOKEHHBIN alITOPUTM C YUETOM MOIYYEHHS] HOBBIX
3HaHMUI 00 U3y4aeMOM OOBEKTE;



Jenath BBIOOP B YCIOBUSX MPOTHBOpPEUYMBOW HHPopManuu U Opathb
OTBETCTBEHHOCTb 32 PEILIECHHUE.

CaMoOKOHTpPOJIb (pediekcus):

BJIA/IETh CIOCOOAMH CAMOKOHTPOJISI, CAMOMOTHUBALIMM U PEPIIEKCUH;

JaBaTh OLEHKY CUTYallMM M IIPEJIaraTh IUIaH €€ U3MEHEHUS;

YUHUTBIBATh KOHTEKCT U MPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTh
Opy pelieHud y4eOHOM 3ajJauM, aJanTHUPOBAaTh PEIICHHE K MEHSIOMIMMCS
00CTOATENBCTBAM;

OOBSCHATH  NPUYMHBI  JIOCTWIKEHUS  (HEAOCTM)KEHHs)  PE3yJIbTAaTOB
MH(POPMAILIMOHHOM JESATENIbHOCTH, J1aBaTh OLEHKY IPUOOPETEHHOMY OMBITY, YMETh
HaXOJUTh MTO3UTUBHOE B MIPOU3OLIEIIEH CUTYallUN;

BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
M3MEHUBIIUXCS CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSAM.

IMOUMOHAIBbHBIM HHTEJJICKT:

CTaBUThH c€0s1 HA MECTO APYrOro 4ejaoBeKa, IOHUMATh MOTUBBI U HAMEPEHHUS
JPYroro.

IlpunsaTHe ceds U APyrux:

OCO3HABaTh HEBO3MOKHOCTb KOHTPOJIMPOBATh BCE BOKPYT JaX€ B YCIOBMSX
OTKPBITOTO JA0CTYyMa K JII0OBIM 00bEMaM UH(POPMALIMH.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koHumy oOyuenuss B 8 kiacce y oOyuaromierocss OyayT c(opMupOBaHbI
CJIEIYIOIIUE YMECHUS:

MOSICHSTH Ha MPUMeEpax pa3Inyus MEKy MO3UIIMOHHBIMU U HEMO3UIIMOHHBIMU
CUCTEMaMHM CUMCJICHUSI,;

3anuchiBaTh W cpaBHUBaTh wenble yucna oT 0 mo 1024 B pa3nnuHbIX
MO3UIMOHHBIX CHCTEMaX CUYHCIeHUsA (¢ ocHOBaHUAMHU 2, 8, 16), BBHIOJIHATH
apudMeTHIECKHUE OTepallii HaJl HUMU;

pPACKpBIBaTh CMBIC]I TOHSTHM «BBICKA3bIBAHHEY», «JIOTHYECKAs OIEpalus»,
«JIOTUYECKOE BBIPAKECHUEY;

3aMUCHIBATh JIOTMYECKUE BBIPAKECHHUS C HCIOJIB30BAaHUEM JIU3BIOHKIINH,
KOHBIOHKIIMM W OTPUIIAHUS, OMPEACIATh MCTUHHOCTH JIOTUYECKHUX BBIPAKCHHM,
€CJIM WU3BECTHBI 3HAYEHUS] UCTUHHOCTH BXOJAIIMX B HETO MEPEMEHHBIX, CTPOUTH
TaOIUIIBI ICTUHHOCTH JIJISl JJOTHYECKUX BBIPAKCHHIA;

PACKpBIBATh CMBICIT MOHATUH «HUCIOJIHUTEIbY, «AJITOPUTM», «IIPOTrpaMmay,
MOHUMAsI Pa3HUILy MEXIY YHOTPeOJEHUEM dTUX TEPMUHOB B OOBIJICHHON peyu U B
uH(pOpMaTHKE;



OTMHCHIBATH AJITOPUTM PEIICHUS 33191 PA3THIHBIMU CTIOCOOaMU, B TOM YHUCJIE
B BHUJIC OJI0K-CXCMBI,

COCTaBIISATh, BHIMIOJIHITH BPYYHYIO U HA KOMITBIOTEPE HECIIOKHBIE allTOPUTMBI
C UCT0JIb30BAHHEM BETBIICHUI U IUKJIOB ISl YIIPABIICHUS UCIIOJIHUTENSIMU, TAKUMHU
kak Po6oT, Uepenarnika, UepT&xHUK;

UCIIOJB30BaTh KOHCTAHTHI U TEPEMEHHBIC PA3JIUYHBIX TUIMOB (YHCIIOBBIX,
JIOTUYECKUX, CUMBOJIbHBIX), @ TaKXKE COJACPIKAIINE UX BBIPAXKECHUS, UCIOIb30BaTh
OnepaTop MPUCBANBAHUS;

UCII0JIB30BaTh MIPU pa3pabOTKe MPOrpaMM JIOTUUECKHUE 3HAUCHHUS, OTlepallu 1
BBIPAKEHUS C HUMU;

AHAJIM3UPOBATH MPEIIOKECHHBIE AITOPUTMBI, B TOM YHUCJIE ONPEIEIISITh, KAKUE
pEe3yAbTaThl BO3MOXKHBI MPU 3aJaHHOM MHOXECTBE UCXO/IHbIX 3HAYCHU;

CO3[1aBaTh W  OTJAXUBaThb MPOTpaMMbl HAa OJHOM U3  SI3BIKOB
nporpammupoBanus  (Python, C++, Ilackams, Java, C#, IlIkoabHbIH
AnropuTMUYECKUN SI3BIK), pEaNU3YIOIIUE HECIOXKHBbIE AJITOPUTMBI 00pabOTKU
YHCIIOBBIX JAaHHBIX C HCIOJIb30BAHUEM IIUKJIOB W BETBICHUH, B TOM YHCIIE
peAU3YIOIINE MPOBEPKY AETMMOCTH OJHOTO IIEJIOT0 YHCIa Ha JPYroe, IPOBEPKY
HATypaJbHOTO YKCIIa HA IPOCTOTY, BbIACICHUS IU(P U3 HATYPAIBHOTO YUCTIA.

K koHumy oOyuenus B 9 kiacce y oOydaromerocss OyayT chopMupoBaHbI
CJIEIyIOLE YMEHMUS:

pa30buBaTh 3aJayd Ha MOJ33Jaud, COCTAaBIISITh, BBHINOJHATH BPYYHYIO U Ha
KOMITBIOTEPE HECJIOKHBIE AJITOPUTMBI C HCIOJIB30BAHUEM BETBICHUM, LIUKIOB U
BCIIOMOTATENIbHBIX AJTOPUTMOB JUJIsl YHPABJICHHS UCHOJHUTEISIMU, TaKUMHU Kak
Po6oT, Uepenaiika, UepTExXHUK;

COCTABJISITh U OTJAXXHUBATh NIPOTrPAMMBI, PEANTU3YIOLIUE TUIIOBBIE AJITOPUTMBI
OOpaOOTKM YHUCIOBBIX IOCJEIOBATEIbHOCTEH WM OJHOMEPHBIX YHCIOBBIX
MacCUBOB (TOMCK MAaKCUMYMOB, MUHUMYMOB, CYMMbI UJTU KOJIMYECTBA AJIEMEHTOB C
3aJJaHHBIMH CBOMCTBAaMM) Ha OJTHOM W3 SI3BIKOB TiporpammupoBanus (Python, C++,
[Tackainb, Java, C#, l1IkoapHBIN ANMTOPUTMHUYECKHN SI3BIK);

PacKpbIBaTh CMBICI TOHATHH «MOJEbY, «MOJEIUPOBAHHUE», ONPENEIATH
BUJBI MOJIEJIEH, OLIEHUBAaTh aJEKBATHOCTb MOJEIN MOJAEIUPYEMOMY OOBEKTY U
LEJISIM MOJIETTUPOBAHMS;

UCIIOJIb30BaTh Tpadbl U JIEPEBbs [JIsi MOJICIHMPOBAHUS CHUCTEM CETEBOU U
HEePapXUIECKON CTPYKTYpPBI, HAXOUTh KpaTYalImii myTh B Tpade;

BbIOMpaTh CIIOCO0 MPEACTaBICHUS JaHHBIX B COOTBETCTBHM C MOCTaBICHHOU
3ajaueil  (TabnMubl, CXeMmbl, TpaduKH, [AHArpaMMbl) C  HCIOJB30BAHHEM
COOTBETCTBYIOIIUX IPOrPAMMHBIX CPEJICTB 00OpaOOTKU JaHHBIX;



UCIIOJIB30BaTh  JJICKTPOHHBIC TaOMHIBI JJIT  0O0paOOTKM, aHamu3a W
BHU3yaJIN3allM YMCIOBBIX JJAHHBIX, B TOM YKCJIE C BBIJICJICHUEM JIMana3oHa TabIuIlbl
U yHOpsII0YMBaHUEM (COPTUPOBKOI) €r0 AJIEMEHTOB;

CO3/1aBaTh U MPUMEHSTH B JIEKTPOHHBIX TaOJIUIIaX (POPMYJIBI ISl PACUETOB C
HCIIOJIb30BaHUEM BCTPOCHHBIX apupMeTHuuecKux (QYHKIUNA (CyMMHpOBaHUE U
NMoACYET 3HAUYCHUM, OTBEUAIONIUX 33JJAHHOMY YCJIOBHIO, Cpe/iHEe apu(MeTnyeckoe,
MTOMCK MaKCUMAJIbBHOTO 1 MUHUMAJIBHOTO 3HAYCHUS ), a0COTIOTHOM, OTHOCHTEIIBHOM,
CMEIIIaHHOMU aJipecalliy;

HCIIOJIB30BaTh AJICKTPOHHBIC TAOJHUIIBI JUIS YHCICHHOTO MOJCIMPOBAHUS B
MPOCTBIX 3a/1auax M3 pa3HbIX MPEIMETHBIX 00J1acTeH;

UCIIOJB30BaTh  COBPEMEHHBIE  MHTEPHET-CEPBUCHL (B TOM  YHCIIE
KOMMYHUKAIIMOHHBIE ~ CEPBHUCHI, OOJAYHbIE XpaHWIWIIA JAaHHBIX, OHJIAWH-
nmporpaMMmbl  (TEKCTOBBIE M TpaduuecKkue peaakTophbl, Cpeabl pa3paboTKH)) B
y4eOHOM M TIOBCEHEBHOM JICITCIHHOCTH;

MPUBOANTh TIPUMEPHI HCIIOJNB30BAHUS TEOMH()OPMAITMOHHBIX CEPBHUCOB,
CEpPBUCOB TOCYIAPCTBEHHBIX YCIYr, 00pa3oBaTelibHbIX cepBUCOB MHTepHETa B
y4eOHOM ¥ TOBCEHEBHOU 1€ TEIHHOCTH;

HCTOJI30BaTh PA3JIMUHbIC CPEACTBA 3AIIUTHI OT BPEIOHOCHOTO MPOTPAMMHOIO
obOecrieueHus, 3aIUIIaTh IePCOHATBLHYI0 HH()OPMAIIUIO OT HECAHKIIMOHUPOBAHHOTO
JIOCTYyTa U €ro MOCJIEACTBUMN (pa3riiallieHus], OJMEHbI, YTPaThl JaHHBIX) C Y4ETOM
OCHOBHBIX  TEXHOJIOTHYECKMX H  COIHAIBHO-TICUXOJOTHYECKHUX  aCIIEKTOB
UCIIOb30BaHus ceTd IHTepHeT (ceTeBass aHOHMMHOCTH, LHMGPOBOM Cle,
ayTEeHTUYHOCTh CYOBEKTOB U PECYPCOB, OMTACHOCTH BPEIOHOCHOTO KO/IA);

pacrio3HaBaTh MOMBITKUA M MIPEAYNPEKIATh BOBJICUSHUE CEOST U OKPYKAFOIITUX
B JICCTPYKTHBHBIC W KpUMHHAIbHBIE (DOPMBI CETEBOH aKTUBHOCTU (B TOM YHCIIE
KHOepOYJUTHHT, (DUILIMHT).



TEMATHYECKOE IINTAHUPOBAHUE 8 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/l P Konrpoabnsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3znea 1. TeopeTudeckue 0CHOBbI MH()OPMATHKH
bubnunoreka LIOK
11 CHCTEMBI CHHCIICHIS 0 1 https://m.edsoo.ru/7f418516
. bubnuorexa [IOK
1.2 DJIEeMEHThl MaTeMaTUYECKOM JIOTUKH 6 1 https://m.edsoo.ru/7f418516
Utoro no pazneny 12
Pa3nen 2. AnropuT™Mbl M IPOrpaMMHUpPOBaHHE
91 HcnionHuTenu u anropuTMsl. 10 bubmmoreka [JOK
' ANTOPUTMHUYECKHE KOHCTPYKIINH https://m.edso00.ru/7f418516
bubmnoreka IIOK
22 #13bIK IPOTPAMMHPOBAILA o 1 https://m.eds00.ru/7f418516
bubmnoreka IIOK
23 AHAIH3 QITOPHTMOB 2 https://m.edso0o.ru/7f418516
Uroro no pazaeny 21
PeszepBHOe Bpemst 1
OBILIEE KOJIMYECTBO YACOB I10 34 3 0
I[MPOT'PAMME



https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516

9 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Pasznea 1. ludpoBasi rpamoTHOCTH
11 I'moGanbHas cetb UHTEpHET U cTpaTerun 3 bubnuorexa [JOK
' 0€30I1aCHOTO MOBEJICHUS B HEH https://m.edsoo.ru/7f41a7d0
Pa6ota B nndopmanmonHomM bubnnoreka [JOK
1.2 3
IIPOCTPAHCTBE https://m.edsoo.ru/7f41a7do
Utoro no pazneny 6
Pa3nea 2. Teoperuueckue 0CHOBbI HH(POPMATUKH
bubmuorexa [JOK
2.1 M 8 1
OACITHPOBAHIE KAK METOIL HOSHAHMA https://m.edsoo.ru/7f41a7d0
Hroro no paszneny 8
Pa3nea 3. AnropuTmMbl M IPOrpaMMHUpPOBaHue
bu6nmoreka [JOK
A P 1
3 a3paboTia A/rOpHTMOB H IPOrpamM 6 https://m.edsoo.ru/7f41a7do0
bu6nmoreka [JOK
2 2
3 Ympasetine https://m.edsoo.ru/7f41a7do0
Hroro no paszneny 8
Paznen 4. UndopmaumoHHbIe TEXHOJIOTUH
4.1 DNIeKTPOHHBIE TaOTUIIBI 10 1 bubnmorexa LIOK

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



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

4.9 WndpopmanmoHHbIE TEXHOJIOTUHU B 1 bubmumoreka [IOK
' COBPEMEHHOM OOIIECTBE https://m.edsoo.ru/7f41a7d0
Hroro no pazneny 11
Pe3epBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



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

HOYPOYHOE IVTAHUPOBAHUE 8 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcbl
Hemno3unnoHHbie U NO3UIIMOHHEIE
1 I 1 1 03.09.2025 bub6numoreka [IOK
CUCTEMBI CUHUCIIEHUS https://m.edsoo.ru/8a1649e0
bubnunoreka LIOK
2 PasBepuyras hopMma 3anucu yucia 1 10.09.2025
pryTas ¢op https://m.edsoo.ru/8al64ba2
JIBomuHas cucTeMa CUMCIICHUS. BuG LIOK
NOJInOTEKA
3 Apudmerrnyeckue orepaniu B 1 17.09.2025
pug N patt https://m.edso0.ru/8a164d96
IBOUYHOM CUCTEME CUHCICHUSI
bubnunoreka LIOK
4 BoceMepuyHnas crucreMa CUUCIIEHUS 1 24.09.2025
p https://m.edso00.ru/8a165296
IlecTHagaTepuuHast cucTeMa
5 auarep 1 01.10.2025 bubmmoteka IIOK
CYHCJICHHUS https://m.edsoo.ru/8a16549¢
O0001IeHrEe U CUCTEMAaTU3 AU B LOK
HOJINOTEKA
6 3HaHuil 110 TeMe «CHucTeMsbl 1 1 08.10.2025
https://m.edsoo.ru/8al16564c
CUUCJICHUS)
bubnmorexa LIOK
7 Jlornyeckue BBICKA3bIBaHUS 1 15.10.2025
https://m.edsoo.ru/8al657fa
Jlorndeckne oneparuy «u, «UIIn»,
8 pan 1 59.10.2025 bubmuoreka [{OK
«HE» https://m.edsoo.ru/8a165b56
Omnpenenenne HCTUHHOCTH
9 pen 1 05.11.2075 bubmuoreka [{OK
COCTaBHOI'O BBICKA3bIBAHUS https://m.edso0.ru/8a165cf0
10 Tabauibl UICTUHHOCTH 1 12.11.2025



https://m.edsoo.ru/8a1649e0
https://m.edsoo.ru/8a164ba2
https://m.edsoo.ru/8a164d96
https://m.edsoo.ru/8a165296
https://m.edsoo.ru/8a16549e
https://m.edsoo.ru/8a16564c
https://m.edsoo.ru/8a1657fa
https://m.edsoo.ru/8a165b56
https://m.edsoo.ru/8a165cf0

bubnunoreka LIOK

11 Jlornueckue 31€MEHTHI 19.11.2025
https://m.edsoo.ru/8a165e94
KontposbHas paboTa mo teme Bu6 10K
HOJINOTEKA
12 «DJIEMEHTHI MaTEMATHUECKON 26.11.2025
https://m.edso0.ru/8al178c38

JIOTHUKWY
Ilonarue anropurMma. UcrionHureiun

13 P 03.12.2075 bubnuorexa [JOK
aJNrOpUTMOB https://m.eds00.ru/8a17949
CaotictBa anropurma. CriocoOsl

14 P 10.12.2025  Prommorexa I[IOK
3aIMCH AJITOPUTMA https://m.eds00.ru/8al79606
AnroputMuyecKas KOHCTPYKLHUS

15 «ciexoBanuey. JINHeNHbII 17.12.2025
aJITOPUTM
ANTOpUTMUYECKAsT KOHCTPYKIIUS

16 «BETBJICHUECY. IIOJIHAS M HEIOJHAaA 24.12.2025
hopmbI
AnropurMuyeckas KOHC 1581

17 p TPYH 14.01.2026 Prommorexa [OK
«IOBTOPEHUE) https://m.edso0.ru/8a17998a
dopMmaabHOE UCIIOTHEHHUE

18 P 51.01.2026 bubnuoreka [{OK
anropurma https://m.edsoo.ru/8al79aac
Pa3paboTka HeCITOXKHBIX
QJITOPUTMOB C HCIIOJIb30BAaHHUEM b K

19 P 58.01.2026 nonmoreka 1[{O
LUKJIOB JUUISl yIIPaBIICHUS https://m.edsoo.ru/8al79elc
(hopMaIbHBIMU UCTIOTHUTENSIMU
Pa3zpaboTka HECTTOXKHBIX
QITOPUTMOB C UCTIOJIb30BAHUEM Eubs OK

o OTEKa
20 LIUKJIOB U BETBIIEHUN 19 04.02.2026 nbnuorexa I

yIipaBiieHUs! pOpMaIbHBIMU
UCTIOJHUTENSAMU

https://m.edsoo.ru/8al79elc



https://m.edsoo.ru/8a165e94
https://m.edsoo.ru/8a178c38
https://m.edsoo.ru/8a17949e
https://m.edsoo.ru/8a179606
https://m.edsoo.ru/8a17998a
https://m.edsoo.ru/8a179aac
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a179e1c

bubnunoreka LIOK

21 BriosiHeHrEe alIropuTMOB 11.02.2026
p https://m.edsoo.ru/8al7a06a
O0001IeHrEe U cUCTEMaTU3aLUs
3Ha”Hu# 110 TeMe «ICroIHuTEen! " b K
22 18.02.2026  Dubmiorexa [1O
AITOPUTMbI. AJITOPUTMUYECKHUE https://m.edsoo.ru/8al7al8c
KOHCTPYKITUW
SI3BIK OpOorpaMMUPOBAHU.
23 porp p 25.02.2026
Cucrema nmporpaMMHPOBaHUS
Ilepemenusie. Omeparo
24 p P P 04.03.2026
MIPUCBAVBAHUS
[IporpammupoBaHue TUHETHBIX
25 porp p 11.03.2026
aNITOPUTMOB
PaspaboTka mporpamm,
26 p porp 18.03.2026
coJiepKalluX ONepaTop BETBICHUS
27 JuanoroBas oTjiaziKa porpamMmm 01.04.2026
28 [{uki ¢ ycnosuem 08.04.2026
bubmmoreka IIOK
29 HKJI C IEPEMEHHON 15.04.2026
I P https://m.edsoo.ru/8al7ac4a
bubmmoteka IIOK
30 O0paboTKa CUMBOJIBHBIX JTAHHBIX 22.04.2026
p a https://m.edsoo.ru/8al7ad6c
O0001IeHrEe U CUCTEMAaTU3 AU
3HAHUH 110 TeMe «SI3BIK Bu6 110K
nOInoTEKA
31 aporpaMmmupoBauusg» [IpoBepounas 29.04.2026
porp p . POBEp https://m.edsoo.ru/8al7ae8e
pabota / Bcepoccuiickas
MpoBepoyHas pabora
PeseprubIil ypok. O60061eHIE 1
o o bubnnorexa IHIOK
32 cucreMaTu3alus 3HaHUU U YMEHUU 06.05.2026 nbmaorexa 1

1o Kypcy nHpopmaTuku 8 kiacca /

https://m.edsoo.ru/8al7b456



https://m.edsoo.ru/8a17a06a
https://m.edsoo.ru/8a17a18c
https://m.edsoo.ru/8a17ac4a
https://m.edsoo.ru/8a17ad6c
https://m.edsoo.ru/8a17ae8e
https://m.edsoo.ru/8a17b456

Bcepocculickas npoBepodHas
paborta

AHanu3 anroputmoB. OmnpeneneHue
33 BO3MOYKHBIX PE3yJIbTaTOB PabOTHI

aJIropuTtMa 1npu 3aJaHHOM
MHOXCECTBC BXOJHBIX JaHHBIX

13.05.2026

bub6nmoreka [IOK
https://m.edsoo.ru/8al7afab

Ananu3 anroputmoB. OnpenesneHue
34 BO3MOJKHBIX BXOJHBIX JAHHBIX,
MPUBOSIINX K TAaHHOMY
pe3ynbTaTy

OBHLIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME

34

20.05.2026



https://m.edsoo.ru/8a17afa6

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoabnbsie IIpakruueckue
n/n Bceero u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
I'moGanbHas cetb Murepuer. IP-
1 P 1 02.00.2025  Promorera [JOK
azpeca y310B. bosbiine nanHbie https://m.edso0.ru/8al7b578
bubnunoreka LIOK
2 Nudopmarmonnas 0€301acHOCTD 1 09.09.2025
opman https://m.edso0.ru/8a17b690
Yuyer noustust 0o
nH(pOpMaIMOHHOM 06€30MMacHOCTH
3 [IPY CO3JaHUN KOMIUIEKCHBIX 1 16.09.2025 Bubmrorexa LIOK
p R https://m.edsoo.ru/8al7b7bc
WH(pOPMAIMOHHBIX 0OBEKTOB B
BHJI€ BEO-CTPAHUI]
Bunrsl nesareabHOCTH B ceTH b K
4 AR 1 23.0020p5 Promorera O
HNHurepHer https://m.edsoo.ru/8al7b8e8
O0s1ayHble TEXHOIOTUM. B 110K
noImoTeKa
5 Hcnonn3oBanue onnain-opuca 1 30.09.2025
b https://m.edsoo.ru/8al7bale
TSt pa3paboTKU JOKYMEHTOB
O00011eHNEe U CUCTEMATU3ALIS
3HaHui Mo TeMaM «I moOannHas
ceTh IHTEpHET U cTpaTernu
6 P P . 1 07.10.2025  Prommorexa LIOK
0€30I1acHOrO MOBEICHUS B HEM, https://m.edsoo.ru/8al7bb36
«Pabora B nuH(pOpMAIIIOHHOM
MIPOCTPAHCTBE»
Monenn 1 MozieTHpOBaHME.
7 )it Jenup 1 14.10.5075 bubnuoreka [{OK

Knaccudukanum moaeneit

https://m.edsoo.ru/8al7be06



https://m.edsoo.ru/8a17b578
https://m.edsoo.ru/8a17b690
https://m.edsoo.ru/8a17b7bc
https://m.edsoo.ru/8a17b8e8
https://m.edsoo.ru/8a17ba1e
https://m.edsoo.ru/8a17bb36
https://m.edsoo.ru/8a17be06

bubnunoreka LIOK

8 Tabnuuyasle MoIeIn 21.10.2025
A https://m.edsoo.ru/8al7c04a
Pa3zpaboTka ogqHOTaOIMYHON Oa3bl
9 JnaHHbIX. CocTaBIEHUE 3alIPOCOB K 11.11.2025
0a3e TaHHBIX
I'pad. Becosas marpuina rpada.
JlHa TyTH MEXTy BEpIIMHAMU
10 rpada. Beraucnenue koaudyecTra 18.11.2025
nyTeil B HalpaBJICHHOM
AIUKINYeCKOM Trpade
epeBo. Ilepebop BapuaHTOB C
11 A P P p Bap 25.11.2025
MOMOIIIBIO JIepeBa
bubnunoreka LIOK
12 MaremaTndeckoe MOAEITUPOBAHNUE 02.12.2025
AP https://m.edso0.ru/8a17¢392
JTamsl KOMIBIOTEPHOTO bu6 K
13 p 09.12.2025  Promaorexa O
MOJETUPOBAHUS https://m.edsoo.ru/8al7c4aa
O000I11IeHNE U CUCTEMATHU3AIHS
sxannii. KourponsHas pabora no
14 |y p 16.12.9025 bubmuoreka [{OK
teme «MoJilenmpoBaHue KaK METOT https://m.edsoo.ru/8al17c9c8
[MO3HAHUA)
PaszOnenne 3a1aun Ha IToa3aMauM.
CocraBieHue alropuTMOB U B LIOK
HOIHOTEKA
15 IpOrpaMM € UCIIOJIb30BaAHUEM 23.12.2025
porp . https://m.edsoo.ru/8al7cb12
BETBJICHUM, [IUKIIOB U
BCITOMOTaTeIILHBIX aJITOPUTMOB
bubnunorexa LIOK
16 OnHOMEPHBIE MACCUBBI 30.12.2025
a p https://m.edsoo.ru/8al7cc3e
Tunossle aropuTMbl 00padOTKH
17 P P 13.01.2026 Prommorexa I[IOK

MAacCCHUBOB

https://m.edso0.ru/8al17cd60



https://m.edsoo.ru/8a17c04a
https://m.edsoo.ru/8a17c392
https://m.edsoo.ru/8a17c4aa
https://m.edsoo.ru/8a17c9c8
https://m.edsoo.ru/8a17cb12
https://m.edsoo.ru/8a17cc3e
https://m.edsoo.ru/8a17cd60

18 CopTtupoBka MaccuBa 20.01.2026
bu6nmoreka [IOK
19 O6pab 27.01.2026
PabOTIA HOTOKA JAHHbIX https://m.eds00.ru/8a17d01c
O06o001IeHNe U CHCTeMAaTH3aIINs
20 3Hanuii. KonTposbHas paboTa mo 03.02.2026 bubnmnoreka HOK
teme «Pa3paboTka anropuTMOB U https://m.edsoo.ru/8al7d1ca
POrpaMM»
21 VYmpasnenue. Curnan. OOparHas 10.02.2026 bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/8al7d4d6
bubmuoreka [{OK
22 Po06 17.02.2026
ODOTHIHPOBAIHBIC CHETCMET https://m.edso0.ru/8a17d602
DJeKTpOHHBIC TaOIHIIbI. THITBI
23 AHHBIX B sIYCHKaAX JIEKTPOHHOU 24.02.2026 bubmorexa [JOK
A P o https://m.eds00.ru/8a17d710
TaOJIUIIBI
24 PenaktupoBanue u 03.03.2026 bubnunoreka LIOK
dbopMaTupoBaHue TaOIHII https://m.edsoo.ru/8a17d832
Bcerpoennbie KITMH JUTSI TIOUCKA
25 MaKEHM a I\TIZ;I{I/IM a, CyMMBI U 10.03.2026 bubmorexa [OK
yMa, yMa, eyM T https://m.eds00.ru/8a17d990
CpeIHero apupmMeTHIeCKOro
26 CoptupoBka u GuIbTpaIus 17.03.2026 bubnnorexa [JOK
NAHHEIX B BBLIIEJICHHOM JHAIIa30HE https://m.edsoo.ru/8al17db70
ITocTpoeHue nuarpamMm u
27 r a(bII/:KOB B 3?161@13 OHHBIX 31.03.2026 bubmorexa LOK
P P o https://m.edsoo.ru/8a17e08e
TabIuIax
)8 OtHOcuTenpHAas, a0COTIOTHAS U 07.04.2026 bubnuotexa [JOK
CMEIIIaHHAas agpecanus https://m.edsoo.ru/8al7e2b4
29 VcrioBHBIE BRIYUCIICHUS B 14.04.2026 bubnuoreka [{OK

AJIEKTPOHHBIX TaOJIUIIaX

https://m.edsoo.ru/8al7e6ba



https://m.edsoo.ru/8a17d01c
https://m.edsoo.ru/8a17d1ca
https://m.edsoo.ru/8a17d4d6
https://m.edsoo.ru/8a17d602
https://m.edsoo.ru/8a17d710
https://m.edsoo.ru/8a17d832
https://m.edsoo.ru/8a17d990
https://m.edsoo.ru/8a17db70
https://m.edsoo.ru/8a17e08e
https://m.edsoo.ru/8a17e2b4
https://m.edsoo.ru/8a17e6ba

30 O6paboTtka 6oabIINX HAOOPOB 1 21.04.2026 Bu6mumotexa [JOK
JAaHHBIX https://m.edsoo.ru/8al7e87c
31 YHucneHHOE MOJIETTMPOBAHUE B 1 28.04.2076 bubnmnoreka HOK
AIIEKTPOHHBIX TAOJIHIIAX https://m.edsoo.ru/8al7eaca
O000111eHrE U CUCTEMATU3 AL Eu6 OK
32 3HAHHUH MO TeMe «JIECKTPOHHBIC 1 12.05.2026 uosmotexa I
https://m.edsoo.ru/8al7ec3c
TaOJIULIBI»
Ponb nndopmannoHHbIx
33 TEXHOJIOTHIl B pa3BUTUHU 1 19.05.2026 bubmmoreka [JOK
SKOHOMHUKH MHUpPA, CTPaHBI, https://m.edsoo.ru/8al7ed54
peruona
PesepBHeIit ypok. O600IICHHE 1
34 CI/ICTIe)MaTI/BZp ust I/ITOF;IOC 1 26.05.2026 bubmorexa [IOK
oL T https://m.edsoo.ru/8al7ee6c
MOBTOPEHHE
OBIIEE KOJIMYECTBO YACOB I1O 34

I[TPOT'PAMME



https://m.edsoo.ru/8a17e87c
https://m.edsoo.ru/8a17eaca
https://m.edsoo.ru/8a17ec3c
https://m.edsoo.ru/8a17ed54
https://m.edsoo.ru/8a17ee6c

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

8 KUIACC

Kon
NMpoBepPsIEeMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1

ITo Teme «TeopeTnueckre OCHOBbI HHPOPMATUKI

11

1.2

1.3

[losicaaTs Ha npuMepax pasjimdyuda MCEXKAY IMTO3MIHUOHHBIMU H

HETO3UIIMOHHBIMH CUCTEMAaMH CUUCIICHUS
3anuchiBaTh U cpaBHUBAThH Lenble yucia ot 0 1o 1024 B pa3nuyHbIxX
MO3UIIMOHHBIX CHCTeMaX cuucieHus (¢ ocHoBaHusMH 2, 8, 16),
BBITIOJIHSTH apU(PMETHUECKUE OTIEPALIMH HAJl HUMU

PackpblBaTh CMBICT TIOHSATUN  «BBICKA3bIBAHUEY», «JIOTHYECKAs

orcpanus», «JIOTHICCKOC BLIPAKCHHUCH

14

2.1

2.2

3anuceIBaTh JJOT'MYCCKHUC BbIPAKCHUA C HCIIOJB30BaHHECM
JAU3BIOHKIWHY, KOHBIOHKIIUW W OTpULAHUA, OIPCACIIATL HCTUHHOCTD
JJOTMYCCKUX BBIpa)KeHHﬁ, €CJIM HM3BCCTHBI 3HAYCHHUA HNCTHHHOCTH
BXOOAIIUX B HETO NMCPEMECHHBIX, CTPOUTH Ta6JII/IIIBI HCTUHHOCTH JJIA

JIOTUYECKHUX BBIPAKECHUIN
ITo TemMe «ANTOPUTMBI ¥ IPOTPAMMHUPOBAHHUE

PackpeiBaTh  CMBICT  TOHATHN  «HCHOJHUTENBY», «AITOPUTM»,
«mporpamMmay, MOHUMAas pPa3HUIly MEXIy YIOTpeOJIeHHEeM 3THUX

TEPMHHOB B OOBIJICHHOHN pedr U B HH(OpMATHKE

OnuceiBaTh AJITOPUTM PCIICHHUA 3aJJa4r pa3JIMIHbIMU CHOCO6aMI/I, B

TOM 4YHUCJIC B BUAC OJIOK-CXEMBI

2.3

COCT&BJ’IHTB, BBITIOJIHATE BPYUYHYIO M Ha KOMIIBIOTCPE HCCIIOKHBIC
AJITOPUTMBI C UCITOJIB30BAHUEM BETBJICHUM U LUKIIOB JJId YIIpaBJICHUSA

HUCIIOJTHUTCIIAMU

2.4

2.5

Hcnonp30BaTh KOHCTAaHTBI U NEpCMCHHBIC PAa3JIMYHBIX THIIOB
(qI/ICJ'IOBI)IX, JJOTHYCCKHX, CI/IMBOHBHBIX), a TaKXE CoJCpKallue HX

BBIPpAXKCHUSA, UCITIOJIB30BATh OIICPATOP NPHCBABAHUA

Hcnonp3oBate mpu pa3pabOTKe MPOrpaMM JIOTHYECKHE 3HAYCHHUS,

onecpanru U BbIPpAKCHUA C HUMU




2.6

AHaJ'II/ISI/IPOBaTB NPpCAJIOKECHHBIC  aJITOPUTMBI, B TOM  YHCIIC
OnpeaAcCiIsATb, KakKUC PE3yJIbTaTbl BO3MOXXHBI IHpHU 3aJaHHOM

MHOXECTBEC HCXOJHBIX 3HAYCHHI

2.7

9 KIIACCA

Co3ngaBaTh W OTJI@KUBATh MPOrPpaMMbl Ha OJHOM H3 SI3BIKOB
nporpammupoBanus (Python, C++, ITackans, Java, C#, IlIkonbHbrii
AnropuTMHYecKHi SI3bIK), pealM3yroIIue HECIOXKHBIE alTOPUTMBI
00pabOTKM YHCIIOBBIX JaHHBIX C HCIOJIB30BAHUEM IIMKJIOB U
BETBJICHU, B TOM YHCJIC PEATH3YIOIIHNE IIPOBEPKY JCTUMOCTH OJTHOTO
[EJIOT0 4YHCIa Ha JPYroe, MPOBEPKY HATypaJbHOTO 4YHWCIIA Ha

MIPOCTOTY, BblAeNeHUs UG U3 HATYPaIbHOIO YKCIIa

Kon
NMpoBepPsIEMOro
pe3yJbTara

1

11

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
o0pa3oBaTe/IbHOM NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHusi

[To Teme «l{udpoBasi r(paMOTHOCTHY

Hcnonb30BaTh COBpEMEHHBIE HHTEPHET-CEPBUCHI (B TOM 4HCIE
KOMMYHHUKAIIMOHHBIE CEpPBUCHI, OOJIaYHble XpaHWIMIIA JIAHHBIX,
OHJIAH-TIPOTpaMMBbl (TEKCTOBBIE U IpaUUECKUe PEelaKTOpPbl, CPeabl

pa3paboTKu) B y4eOHOU U MOBCETHEBHOM EATEILHOCTH

1.2

1.3

HpI/IBO,Z[I/ITB IIPUMEPDBI HUCIIOJB30BaHUA FGOI/IH(l)OpMaI_II/IOHHBIX
CCPBUCOB, CCPBUCOB TOCYHAAPCTBCHHBIX YCJIYT, O6pa3OBaTeJ'IBHLIX

cepBucoB MuTepHeTa B yueOHOM ¥ TOBCETHEBHOM JI€ATEILHOCTH

Hcronp30BaTh pa3idyHbIE CPEACTBA 3alIUTHl OT BPEIOHOCHOTO
MIPOrPaMMHOTO obecrnieueHus, 3alUIIATh MEPCOHAIBHYIO
WH(OPMAIIMI0O OT  HECAaHKIMOHMPOBAHHOTO JOCTyNla U  €ro
MOCNEACTBHUM (pa3rialmieHus, MOAMEHbI, YTPaThl JaHHBIX) C YIETOM
OCHOBHBIX TEXHOJIOTUYCCKUX u CONUAJIIBHO-TICUXOJIOTHUYCCKUX
ACTIEKTOB HCMOJIb30BaHUs ceTu WHTepHeT (cereBas aHOHUMHOCTD,
nudpoBoit cien, ayTeHTUIHOCTh CYOBEKTOB U PECYpPCOB, OMACHOCTH

BPEIOHOCHOTO KO/1a)

1.4

Pacrio3HaBaTh MOMNBITKM M MPEIyNpeXxaaTh BOBIEUYEHHE ceOs U
OKpYXXaloIIUX B JECTPYKTUBHbIE U KPUMHHAJIbHBIE (POPMBI CETEBOI

AKTUBHOCTH (B TOM 4YHCIlIe KHOEpOYIUIMHT, (PUIITMHT)




ITo Teme «TeopeTnueckre 0OCHOBBI HH()OPMATHKI

2.1

PaCKpBIBaTB CMBICIT  TOHSTHM «MOICIb», «MOACITUPOBAHUCH),
ONpCAC/IATL BU/bL MOI[GJIef/'I, OLCHUBATh aACKBATHOCTb MOJICIIN

MOJIETTUPYEMOMY OOBEKTY U 1IeJIIM MOJIETHUPOBAHUS

2.2

Hcmons3oBaTh l"pa(l)I)I U JOCPpCBbIA OJId MOACIHUPOBAHUA CHUCTEM

CETEBOM U UEPAPXUYECKON CTPYKTYPBI, HAXOAUTh KpaTYaMIINiA ITyTh B

rpade

[To TemMe «ANTOPUTMBI ¥ IPOTPAMMHPOBAHUEY

3.1

3.2

4.1

PazouBatn 3a/lavy Ha 11oJ;3aaa4du, COCTABJIATh, BBIIIOJIHATL BPYIHYIO U
Ha KOMIIBIOTEPC HCCIOXHBIC aJIT'OPUTMbBI C HCIOJbB30BaAHUCM
BeTBJIeHI/Iﬁ, OUKIJIIOB W  BCIIOMOT'ATCIIbHBIX  AJITOPUTMOB  IJIA

YIpaBJICHUA UCIIOJIHUTCIISIMU

CocTaBnATh M OTJIAKUBATh MPOrPAMMBbI, PEATU3YIOIIUE THIIOBHIE
QITOPUTMBI  O0paOOTKM YHCIIOBBIX MOCJIEIOBATEIBHOCTEH  WIN
OJIHOMEPHBIX  YHUCIOBBIX  MAacCHMBOB  (MOMCK  MAaKCHMYMOB,
MUHHMYMOB, CYMMBI HJM KOJIMYECTBA JJIEMEHTOB C 3aJaHHBIMU
CBOMCTBaMHM) Ha OJIHOM U3 I3BIKOB Iporpammuposanus (Python, C++,

[Tackans, Java, C#, LlIkonsHBINH ANTOPUTMHUYECKUH SI3BIK)

I[To Teme «MHDOPMAITIOHHBIE TEXHOIOTHI

BeiObupaTth crnoco0 mpeacTaBieHHUs JaHHBIX B COOTBETCTBUU C
MOCTaBJIEHHON 3ajaueit (TabyuIbl, CXeMBbl, rpaduKy, AUarpamMMbl) ¢
UCIOJIb30BAaHUEM  COOTBETCTBYIOUIMX  IPOIPaMMHBIX  CPEICTB

00paboTKH JaHHBIX

4.2

4.3

Hcnons30BaTh OJICKTPOHHBIC Ta6J'II/II_U>I JJIA O6pa6OTKI/I, aHajn3a Hu
BU3yalIM3allMi YHUCJIOBBIX OAHHBIX, B TOM YHUCJIC C BBIACICHUEM
Juaria3oHa Ta6J'II/II_IBI U YHOpAJOYHNBAHUCM (COpTI/IpOBKOI\/'I) €ro

9JICMCHTOB

Co3naBaTh W NPUMEHSATH B AJIEKTPOHHBIX Tabiunax (opMyssl A
pacu€ToB C HCIOJB30BAHMEM BCTPOCHHBIX  apUPMETHUECKUX
¢byHkuui (CyMMHpOBaHHE U TOJACYET 3HAUYEHUH, OTBEYAIOIIMX
3aJaHHOMY  YCJOBMIO,  cpelHee  apudmMerhyeckoe,  IMOMCK
MakCUMaJbHOTO W  MHUHHMAJIbHOTO 3HA4eHUs), aOCOJIIOTHOM,

OTHOCHUTEJILHOM, CMEIIIAHHOM aJipecariii




4.4

Hcmons30BaTh OJICKTPOHHBIC Ta6J'II/IHBI JJIA YHUCJICHHOI'O
MOZACIIMPOBAHUA B IMPOCTHIX 3aJadax H3 pa3HbIX [MPECAMCTHBIX

oOacren



ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
1 Teopernueckue 0CHOBBI HH(OPMATUKH
Heno3unmonHsie 1 MO3UIIMOHHBIE CUCTEMBI cunciieHus. Andasut. OCHOBaHHE.
11 Pa3pépnyras popma 3anucu uucina. [lepeBox B A€CATUUHYIO CUCTEMY YHCEl,
3alMCaHHBIX B APYTUX CUCTEMAaX CUUCICHUS
1.2 Pumckas cucrema cuncieHus
JlBonuHas cucrema cuucieHus. [lepeBon nensix yucen B npenenax ot 0 go
1024 B nBOMUYHYIO CUCTEMY cuMcleHUs. BocbMepruyHas cucTeMa CUMCIIECHUS.
r IlepeBon umcen M3 BOCBMEPUYHOW CHCTEMBbl B JBOMYHYIO U JIECATUYHYIO
' cucremMbl U obpatHo. llectHaauarepuynas cucrema cuucienus. IlepeBoj
yycesl M3 IIECTHAALATEPUYHON CHCTEMBl B JBOMYHYIO, BOCBMEPUUYHYIO U
JECATUYHYIO CUCTEMBI U 00paTHO
14 Apudmernueckue onepanuy B JBOUYHON CUCTEME CUNCIICHUS
Jlormueckue  BbICKa3bplBaHMs. Jlormyeckue 3Ha4YeHHMs  BBICKa3bIBaHWIA.
DneMeHTapHble U COCTAaBHBbIE BbICKa3bIBaHUS. Jlormueckue omepanuu: «u»
(KOHBIOHKIUS, JIOTHUECKOE YMHOXKEHUE), «WIN» (AU3BIOHKINSA, JOTHYECKOe
1.5 CIIO)KEHME), «He» (Jlornueckoe oTpunanue). [Ipuopurer normueckux
onepanuil. OrnpeneneHue HCTUHHOCTU COCTABHOTO BBICKAa3blBaHWs IpU
U3BECTHBIX 3HAYEHHUSIX MCTHMHHOCTH BXOJSALIMX B HEro 3JIEMEHTapHbIX
BBICKa3bIBaHUU
16 Jlormueckne BbIpakeHus. llpaBuna 3amMcu  JIOTMYECKMX — BBIPAKEHUM.
' [TocTpoeHue TabaKIl HCTUHHOCTH JIOTHUECKUX BBIPaXKEHUH
1.7 Jlormueckue 31€MEHThI. 3HAKOMCTBO C JIOTHYECKHMHU OCHOBaMHU KOMIIBIOTEPA
2 ANTrOpUTMBI ¥ IPOrPAMMHUPOBAHKE
21 Ilonsatue anropurMa. lMcnoiaHuTenu anropuTMOB. AJITOPUTM Kak IUJIaH
' yIpaBiIeHUS UCTIOTHUTENIEM
95 CgoiicTBa anroputma. CriocoObl 3aycu anroputMa (CIOBECHBIH, B BUe OJI0K-
' CXEMBI, IporpaMma)




2.3

2.4

2.5

AJIropuTMHUYECKUE KOHCTPYKIMU. KOHCTpyKIus «cinenoBanuey. JIMHEMHbII
AJITOPUTM. Or PAHUYCHHOCTDb JIMHEUHEBIX AJITOPUTMOB: HEBO3MOXHOCTbB
MIPEeyCMOTPETh 3aBUCUMOCTD IOCIIEIOBATEILHOCTH BBIMOJIHAEMBIX JIEHCTBHIA

OT UCXOIHBIX JAHHBIX
KoHcTpykinsi «BeTBICHHME»: TOJNHAS U HemoyiHas (GopMmbl. BeimonHenue u
HEBBIIIOJHEHUE YCIIOBHSI (MICTUHHOCTb U JIOKHOCTb BbICKa3biBaHUs). [IpocThie
U COCTaBHBIE YCIIOBUS
KoHcTpykusa «IOBTOpEHHME»: LUKIBI C 3aJaHHBIM 4YKMCIOM IIOBTOPEHHH, C

YCJIOBHUEM BBINIOJTHEHUSA, C nepeMeHHoﬁ OUKJIa

2.6

Pa3pabotka i ¢GhopMaibHOrO0 HMCHOTHHUTENS alrOpUTMa, HPUBOJSIIETO K
TpeOdyeMoMy pe3yabTaTy NMPU KOHKPETHBIX MCXOIHBIX JaHHBIX. Pa3paborka
HECJIO)KHBIX QJITOPUTMOB C MCIOJIb30BAHMEM LIMKJIOB M BETBJICHHMM s
yrpaBieHusT (OPMAIBHBIMU HCIOJNHUTEISIMA. BBIMOTHEHHE aJITOPUTMOB

BPYYHYIO U Ha KOMIIBXOTCPEC. CHHTaKCHYECKHE U JIornyecKkre omuOKku. OTKa3bI

2.7

2.8

S3pik  mporpammupoBanus  (Python, C++, Java, C#, IllkonbHbIi
Anroputmudeckuit f3pik). CucreMa mporpaMMHpPOBaHUS: PEIAKTOpP TEKCTa

IIpOrpamMM, TPAHCIIATOP, OTIATUUK

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

ICPEMCHHELIC

2.9

OnepaTop pucBanBaHUs. ApI/I(I)MeTI/ILIeCKI/Ie BBIPAKCHUA W HOPSAAOK HX
BBIYHCIICHHUA. Onepam/m C NOCJIBIMH YHCIaMHU:. NLCIOYMUCIICHHOC JCJIICHUC,

OCTaTOK OT ACIICHHUA. HpOBepKa ACIIMMOCTH OJHOI'O EJIOT0 YMUCJIa Ha APYTOC

2.10

2.11

BerBnenus. CocraBHble YyCIOBHSA (3alIUCh JIOTMYECKHUX BBIPAKEHMH Ha
U3y4aeMOM s3bIK€ IporpamMmupoBaHusi). HaxoxaeHne MUHUMYMa U
MakCUMyMma H3 JBYX, TpE€X M 4YeTbIpEX uyucen. PelleHue KBaapaTHOro

YpaBHCHUA, UMCIOIICTO BCIICCTBCHHBIC KOPHHA

JluamoroBasi oOTiajJKa MPOrpaMM: IOIIArOBOE BBIMOJIHEHUE, IPOCMOTP

3HAYEHUI BCJINYHH, OTJIaIOYHBIN BBIBO/, BBI60p TOYKH OCTaHOBA

2.12

Hukn c ycmoBuem. Anroputm EBkiamaa st HaXOXIEHUS HAMOOJBIIETO
00IIIero AeTUTENs IBYX HATYpalbHBIX YKcell. PasOuenue 3amucu HaTypaibHOTO
YHUCa B TO3UIIMOHHON CHCTEME C OCHOBAaHHEM, MEHBIIIUM WM paBHbIM 10, Ha

OTAeNbHbIE HU(PHI

2.13

]_II/IKJ'I C HCpCMCHHOfI. AHFOpI/ITMBI MMPOBECPKU ACITIUMOCTH OAHOTO LECJIOro Ynuciia

Ha JIpyroe, NIpOBEPKU HATYPaJIbHOTO YKCia Ha IPOCTOTY




2.14

O6paboTka CUMBOJIBHBIX JMaHHBIX. CHMBOJIBHBIE (CTPOKOBBIE) MEpPEMEHHEIE.
[TocumBonpHast 06paboTka cTpok. [ToacU€T YacTOTHl MOSBICHUS CHMBOJA B

ctpoke. BecTpoennbie hyHKImH 17151 00pabOTKH CTPOK

2.15

9 KVIACC

OnpeneneHI/Ie BO3MOJHBIX PE€3YJIbTAaTOB pa6OTBI ajiropgyrMa Iipu 3aaAaHHOM
MHOXXCCTBC BXOJHBIX HAHHBIX, OIMPCACICHUC BO3MOXHBIX BXOAHBLIX NAHHBIX,

MPUBOIALINX K JAHHOMY pe3yJbTaTy

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

[{udpoast rpaMOTHOCTH

11

1.2

['moGanshas cetb Untepuer. IP-ampeca y3noB. CeTeBoe XpaHEHHE JAaHHBIX.
MeTop! HHIUBUIYATHFHOTO M KOJUICKTHBHOTO pa3MeIleHus HOBOW HH(OopMaIuu
B Uurepnere. bonbiime naHHble (MHTEpHET-AAaHHBIE, B YAaCTHOCTHU IaHHBIC

COLIMAJIbHBIX CETEeH)

[Tonsitne 006 wHpOPMAMOHHONH O0€30MacHOCTH. YTPO3bl HH(POPMAIIMOHHOM
0€301acHOCTH TpH paboTe B III00ATLHON CETH U METO/IbI IPOTUBOICHCTBUS HM.
[IpaBwia Ge3onacHOM ayTeHTH(PHUKAIMHN. 3alUTa JIMYHOW HH(DOPMAIK B CETH
WutepHer. be3onacHele cTparerud TOBeIeHWss B ceTd  VIHTepHeT.
[IpenynpexacHre BOBJIICYCHHUS B JIECTPYKTHBHBIC W KPUMHHAIBHBIC (OPMBI

CeTeBOI akKTUBHOCTHU (KMOepOYUIMHT, GUILKHT U IpyTrue GOopMbl)

1.3

2.1

Bunp! nestensHoctu B MHTepHeTe. VIHTepHET-CepBUCH: KOMMYHUKAIIMOHHBIE
cepBHCHI (TIOYTOBas cyk0a, BUACO-KOH(PEPEHII-CBSA3b U APYTHUE), CIIPAaBOUHBIE
CIy’KOBl (KapThl, paclMCaHUsi U JApYrHe), IMOHCKOBBIE CIIYXOBbI, CIIy>XOBbI
OOHOBJIEHUSI TpOrpaMMHOro oOecnedeHus U Jpyrue ciyxObl. CepBHUCHI
rocyJapcTBeHHbIX yciayr. OOnaunble XpaHwiuma JgaHHbIX. CpezactBa
COBMECTHOM pa3pabOTKu JTOKyMEHTOB (oHJalH-oducsl). IIporpammuoe
o0ecrieyeHne Kak BeO-CepBUC: OHJIAHHOBBIE TEKCTOBbIE M TIpaduueckue
pEaKTOpPBI, CPe/ibl pa3pabOTKU IPOrpaMM

TeopeTnueckre 0CHOBbI HHPOPMATHKU

Mopenb. 3anaun, perraeMble ¢ TOMOIIBI0 MozenupoBanus. Kiaccuduxanun
Monene. MarepuanbHple (HaTypHble) W MHGOPMAIMOHHBIE  MOJEINH.

HCHpCpBIBHBIe U JUCKPCTHBIC MOICIIHN. HMuTanuoHHple MOOCTIH. HFpOBLIC




2.2

2.3

Mozenu. OIEHKa COOTBETCTBUS MOJICIH MOJCIUPYEMOMY OOBEKTY U IEISIM

MO/ICIIMPOBAHUS
Tabnuuneie Mogenu. Tabauia Kak IpeaCTaBICHUE OTHOIICHUS

ba3el ngansbix. OTOOp B TabnMie CTPOK, YIOBJIECTBOPSIONIMX 33JaHHOMY

YCIIOBUIO

2.4

I'pad. Bepmmna, pebpo, myts. OpHEHTUPOBAHHBIE U HEOPHUEHTUPOBAHHBIC
rpader. lnmuHa (Bec) peOpa. BecoBas martpuma rpada. lnuHa mytH Mexmy
BepiurHamu rpada. [louck ontumanbHoro nytu B rpade. Hauanpnas BepiinHa
(MCTOYHMK) W KOHEYHas BepIIMHAa (CTOK) B OPUEHTHPOBAHHOM rpade.

Brruncnenue koandecTBa HYTCﬁ B HallpaBJICHHOM allUKIIMYCCKOM r‘pa(be

2.5

2.6

Hepeso. Kopensb, BepimHa (y3emn), muct, pedpo (ayra) nepesa. Boicota nepesa.
[MomnepeBo. Ilpumepsl ucmons30BaHUS JepeBbeB. l[lepebop BapHaHTOB ¢
MIOMOIIIBIO JIepeBa

[lonatne w™areMaTuyeckol MOJENH. 3aJaud, pelIaeMble C IOMOIIBIO
MaTeMaTHYECKOTO (KOMITBIOTEPHOTO) MOJIETTUPOBAHUSI. Otnnune
MaTeMaTHYeCKOM MOJENM OT HaTypHOH MOJEIHM U OT CJIOBECHOTO

(JIuTEpaTypHOT0) OMUCAHMS 00bEKTa

2.7

3.1

3.2

OTtanel KOMIIBIOTCPHOI'O MOJCIMUPOBAHUA: IIOCTAHOBKA 3aaddH, ITOCTPOCHUC
MaTeMaTHYCCKOM MOACIIH, nporpamMmmHasl  p€ajin3anusi, TCCTUPOBAHUC,
MMPOBEACHNUEC KOMIIBIOTCPHOT'O OSKCICPUMCHTA, aHAJIN3 ¢€ro pe3yJbTaToB,

YTOUYHEHHE MOJEIIH
ANTOpPUTMBI U IPOTPAMMUPOBAHHE

Pa3buenue 3agaun Ha noxaszanaun. CocTaB€HUE aITOPUTMOB M MPOrpamMM C
UCIIOJIb30BAaHUEM BETBJICHHMM, IIUKJIOB M BCIIOMOTAaTElIbHBIX AJITOPUTMOB JJIS

YIpaBJICHUA UCITIOJHUTEICM UJIN APYTUMHA UCITOJTHUTCIIAMUA

Tabnuunble BennuuHbl (MaccuBbl). OgHOMepHbIE MaccuBbl. CocTaBleHHE U
OTJIaJIKa TIPpOTrpamMM, pEATH3YIONIUX THUIIOBBIE aJTOPUTMBI  00pabOTKHU
OJIHOMEPHBIX YHCIJIOBBIX MACCUBOB, HA OJHOM M3 S3BIKOB IIPOIPaMMHUPOBAHHUS
(Python, C++, Ilackams, Java, C#, IlIkombHbIi AnroputMudeckuii SI3bIK):
3all0JJHEHUE YMCJIOBOIO MACcCHUBA CIy4allHBIMM YMCIaMH, B COOTBETCTBHUH C
dbopMyIoil uin myTéM BBOJIAa YHCET, HAXO0XK/IEHUE CYMMBI 3JIEMEHTOB MacCHBa,
JUHEMHBIA TIOUCK 3aJaHHOTO 3HAYEHHUS B MAacCUBE, MOJACUYET DIIEMEHTOB
MaccuBa,  YJIOBJETBOPSIOLIMX  3aJaHHOMY  YCJIOBHUIO,  HaxOXKICHHE

MHUHHMAaJIbHOI'O (MaKCI/IMaJIBHOI‘O) 9JICMCHTA MaCCHBa. COpTI/IPOBKa MacCuBa




3.3

OOpaboTka MOTOKA JAHHBIX: BBIYMCIECHUE KOJIUYECTBA, CYMMBI, CPEIHEro
apuQMETHIECKOTO, MUHUMAJIHLHOTO W MAaKCUMAJIBHOTO 3HAYCHHUS JJIEMEHTOB

IMOCJICA0OBATCIIBHOCTH, YAOBJICTBOPAIOIIUX 3aJaHHOMY YCIIOBHIO

3.4

4.1

VYmpasnenue. Curnan. O6paTHast c¢Bs3b. [lomydeHre CUTHAIOB OT ITUGPOBBIX
JaTYMKOB (KacaHus, pPACCTOSIHMS, CBETa, 3Byka M Jpyroro). Ilpumepsl
UCIIONIb30BAaHUsl TMPUHIMIA OOpaTHOM CBA3M B CHUCTeMax YIpaBJICHUS
TEXHUYECKUMHU YCTPOMCTBAMM, B TOM 4Hcie B poOororexHuke. [Ipumeps
pOOOTU3MPOBAHHBIX  CUCTEM  (cUCTeMa  yIOpaBleHUS  JBUKCHHEM B
TPAHCIIOPTHON CHCTEME, CBapOYHas JIMHMS aBTO3aBOJA, aBTOMATU3UPOBAHHOE
yIpaBieHUEe OTOIJICHMEM JOMa, AaBTOHOMHAas CHCTeMa  yIpaBJICHUS

TPAHCIIOPTHBIM CPEACTBOM U JIPYTUE CUCTEMBI)
WNupopmanoHHbIe TEXHOJIOTUU

[Tonsarue 06 >nmekTpoHHBIX Tabnunax. TUITBI JAHHBIX B SYEHKAX AIEKTPOHHOU
Tabmuipl. PenaktupoBanue u popmarupoBanue tadbaui. Berpoennsie pyHkunu
JUIS TIOMCKa MAaKCHMyMa, MUHUMYMa, CYMMBI U CPEIIHETO apu(METHUECKOTO.
CopTupoBKa [aHHBIX B BBbIIEICHHOM auamnaszoHe. Iloctpoenue nmarpamm
(rucTorpaMma, KpyroBsas JaMarpaMma, ToueyHas auarpamma). BeiOop tuma

JUuarpaMmbl

4.2

[Ipeo6pazoBanue Gopmyi npu komupoBanuu. OTHOCUTEIIbHAS, a0COIOTHAS H

CMCHIaHHasg aapecauns

4.3

Y cOBHBIE BBIYUCIIEHUS B OJIEKTPOHHBIX Tabnuiax. CyMMUpOBaHUE U TIOJICUET
3HAYECHHH, OTBEUAIOIIUX 3aJaHHOMY yciioBUI0. OOpaboTka O0IBITNX HAaOOPOB

JaHHBIX. YuceHHOoe MOJCIINPOBAHUC B DJICKTPOHHBIX Ta6nnuax

4.4

Ponb nHQOpMAIIMOHHBIX TEXHOJIOTHA B Pa3BUTHH YKOHOMUKH MHpPA, CTPAHBI,
perunona. OTKpeITBIE OOpa3oBaTeibHbIe pecypchl. [Ipodeccun, cBs3aHHBIE C
uHpOpMAaTUKOH U  HMHPOPMAIIMOHHBIMH  TEXHOJIOTUSMH: BeO-Iu3aiiHep,
MPOTPaAMMUCT, pa3pabOTUUK MOOWJIBHBIX NPWIOKEHUH, TECTUPOBIIUK,
ApPXUTEKTOpP MPOrPaMMHOTO OOeCTeUeHHs], CIEeHUANTNCT M0 aHAIU3y JAAHHBIX,

CHUCTEMHBIN aJIMUHUCTPATOP




IPOBEPSIEMBIE HA OI'D ITO UHOPOPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBePsIeMOro
TpeOOBaHNS

1

11

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamM
0a30BOr0 yPOBHSI OCBOEHHMSI OCHOBHOI 00pa30BaTe/bHOM
NporpaMMbl OCHOBHOI0 00111ero o0pa3zoBanust Ha ocHoBe PI'OC

3HaTh (IOHUMATBh)

Brnagenne OCHOBHBIMH TOHATHSAMHU: HH(pOpManms, mepeaaya,
XpaHeHue u 00padoTka HHGOPMAIIMH, aJITOPUTM, MOJIENb, IU(PPOBOI
MPOAYKT M WX WCIONB30BAaHUE [UIS PEIICHHS YYCOHBIX U

INPAaKTUYICCKUX 3adav

1.2

Bnagenue mnoHATHSIMU: BBICKA3bIBAHUEC, JIOTMYCCKasl OIllCpanusd,

JIOTUYCCKOC BBIPAXKCHUC

Ymers

2.1

2.2

2.3

2.4

2.5

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

00BbEMa U CKOPOCTH Mepeaaun JaHHbIX

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

8, 16, BEIOJIHATH apuPMETHIECKUE OTIEPALIMK HAJl HUMU

YMeHue KoaupoBaTh U JEKOAHWPOBATH COOOIIEHMS IO 3aJaHHBIM
IIpaBWwaM; IOHMMAaHHUE OCHOBHBIX IIPUHLIMIIOB KOAMPOBAHUS
nH(pOpMaLIUK pa3IM4HON IPUPOJIBI: TEKCTOBOM, IpauuecKoi, ayiuo
YMeHue 3anMchbiBaTh JIOTUYECKHE BBIPAKEHUS C HCIOJIb30BAaHUEM
JU3BIOHKIIMH, KOHBIOHKIIMU U OTPULIAHUS, ONPEIENIATh HCTUHHOCTD
JIOTUYECKUX BBIPAXKEHUM, €CIIM M3BECTHbl 3HAYEHHUS MCTUHHOCTU
BXOJIAIIMX B HETO NMEPEMEHHBIX, CTPOUTH TaOIUIbl UICTUHHOCTHU ISt
JIOTUYECKUX BBIPAKEHUH; 3allUCHIBATh JIOTMYECKUE BBIPAXKEHHs HA

M3y4aeMOM SI3bIKE MPOrPaMMHPOBAHUS

YMeHue CoCTaBisiTh, BBINOJHATH BPYYHYIO U Ha KOMIIBIOTEpE
HECJIOXKHBIE  aNTOPUTMBI  JUId  YIPaBJIECHUS  HMCIIOJIHUTEISIMU
(Uepenamka, YepT€XHUK M Apyrue); co3daBaTb M OTIAXHUBATh
pOrpaMMbI Ha OJTHOM U3 S3bIKOB IporpammupoBanus (Python, C++,

[Nackans, Java, C#, IlxonpHblii AnroputmMudeckuii S3bIK),




peau3ylonie HECJIOXKHBIE aJITOPUTMBI  OOpPAaOOTKH YHCIIOBBIX
JAHHBIX C UCITOJIb30BAHUEM IIMKJIOB M BETBJICHHIA, YMEHUE Pa30UBaTh
3a/layd Ha I0/33/1a4¥, WCIOJIb30BaTh KOHCTAHTHI, TIEPEMEHHBIE U
BBIDQKECHHUS  PA3JIMUHBIX  TUMOB  (YHMCIOBBIX,  JIOTUYECKUX,
CUMBOJIbHBIX);  AHAIM3UPOBATh  NPEIJIOKEHHBIH  AJTCOPUTM,
OMpeNeNsATh, Kakuhe pe3yibTaThbl BO3MOXHBI MpPU  33JaHHOM

MHOKECTBE HCXOOHBIX 3HAYCHHI

2.6

YMeHue 3amucarb Ha M3y4aéMOM S3bIKE IPOTrPAMMHPOBAHUS
QJITOPUTMBI IPOBEPKH ACITUMOCTH OJHOTO LIEJIOr0 YKcia Ha APYroe,
MIPOBEPKU HATYpPAIbHOI'O YUCIA HA MPOCTOTY, BbIAEICHUS UIp U3
HaTypaJIbHOTO YHCJIa, TMOUCK MaKCUMyMOB, MHHUMYMOB, CYMMBbI

YHCJI0BOM IIOCJIICJOBATCIIbHOCTH

2.7

BraneHue yMeHHEM OPUEHTHPOBATHCS B HEPAPXUIECKOM CTPYKTYpe
¢daiinoBoit  cuctembl, paboratb ¢  (QailloBol  cucTeMOi
MEPCOHAIBHOTO KOMITBIOTEpA C HCIOJIb30BaHHEM TIpadUUIECKOro
uHTepdeiica, a MMEHHO: CO03/1aBaTh, KOIUPOBATh, IEPEMEINATh,

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

2.8

2.9

2.10

Bnanenue YMEHUSMU u HaBBIKAMU HCIOJIb30BaHUS
MH(POPMAIIMOHHBIX ¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTUHN JIJIS TIOUCKA,
XpaHeHUs, 0OpabOTKH M TMepelaud M aHaInW3a Pa3IMYHBIX BHUJOB
nHpopmanuu

YMmeHue BbIOUpaTh croco0 MpeaCTaBIeHHs JTaHHBIX B COOTBETCTBUU
C MOCTABJICHHOM 3a/iaueil (Tabnuiibl, CXeMbl, rpaduKu, AUarpaMmbl)
C HCIIOJIb30BAHMEM COOTBETCTBYIOIIMX IPOIPAMMHBIX CpEACTB

00pabOTKU TaHHBIX

YMenue Qopmanu3oBaTb U CTPYKTYpUpOBaTh HHGOpPMAIHIO,
UCHOJb3ys D3JEKTPOHHbIE TaOMMIBl Ui OOpabOTKH, aHalmM3a |
BU3YyaJIM3allMy YHUCIIOBBIX JIaHHBIX, B TOM YHCJIE C BbLIECIECHUEM
JManasoHa TaOMUIBI M YHNOPAAOYMBAHUEM (COPTHUPOBKOM) ero
3JIEMEHTOB; YMEHUE IPUMEHSTH B AIEKTPOHHBIX TaOIUIIaX (HOPMYIIbI
JUIs  pacyéToB C  HCIOJb30BAaHMEM BCTPOEHHBIX  (DYHKIH,
a0COJIFOTHOM, OTHOCHUTEILHOM, CMEIIIaHHOM azpecanuu;
UCTOJb30BATh  JJEKTPOHHBIE  TAaOMUIBI  JUIS  YHUCIEHHOTO
MOJIETUPOBAaHUSl B MPOCTBIX 3ajayax W3 Pa3HbIX MPEIMETHBIX

oOJacreit




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMBIX HA OI'D
IO TH®OPMATUKE

Kon IIpoBepsieMblii Y1eMEHT COAEPKAHUSA
1 Hudposas rpaMOTHOCTH

@aiinel 1 manku (kataynoru). IIpuHIUNBI mocTpoeHus ¢(anlIoBBIX
cuctrem. [TomHoe nmst daitna (manku). [Tyts k ¢aiiny (manke). Pabora
c (aiimamMu M KaTaJoraMu CpeACTBAMH OIEPAIIMOHHON CHUCTEMBI:

H#HH#Par###1.1 CO3/IaHHE, KOIHMPOBAHUE, IMEPEMEIICHUE, [EPEUMEHOBAHUE U
ynanenue (aityioB u marnok (karamoro). Tumbl ¢aitnoB. CBoiicTBa
¢aitno. DaitnoBerii  Menemkep. Ilouck ¢aiioB  cpencTBamu

OHepaHHOHHOﬁ CHUCTCMbI

O6benunenne koMnboTepoB B ceTb. Ceth MHTepHET. Beb-cTpanuiia,
BeO-caiiT. CTpykTypa anpecoB BeO-pecypcoB. bpaysep. IlouckoBsie
1.2 cucrembl. [louck wuHMoOpMaNMKM 1O KIFOYEBBIM CJIOBaM U IO
n3zobpaxxkenuto. JlocroBepHOCTh, WHGOpPMAIMK, TOIYYCHHOH U3

Wurepnera. IP-agpeca y3noB. CeTeBoe XpaHeHHE JaHHBIX

2 Teopernueckrue 0CHOBbI UHPOPMATUKHU

JIMCKpETHOCTh JIaHHBIX. BO3MOXXHOCTH ONMCaHUS HENpPEephIBHBIX

00BEKTOB U MPOIECCOB C MOMOIIBIO JUCKPETHBIX JaHHBIX.

CumBon. Andasur. MouHocTs andasura. [IBonuHblil andaBur.

KonnuectBO  BCEBO3MOXKHBIX  CIIOB  (KOJOBBIX  KOMOWHAIUiN)

¢uKcupoBaHHON JUIMHBI B ABOMYHOM aidasure. IIpeoGpazoBaHue

moboro andasura K ABOoUYHOMY. KoJIMYECTBO pasziuYHBIX CIIOB
21 (buKCcUpOBaHHOH JUTHHBI B alihaBUTE ONpeAeIEHHON MOIIIHOCTH.

' KonupoBanue cUMBOJIOB OJHOTO aidaBUTa C TMOMOIIBIO KOJIOBBIX
CIIOB B Jpyrom aiudasure, KojpoBass TalnMua, AECKOJUPOBAHUE.
KonnpoBanue texcroB. PaBHOMepHBI Kox. HepaBHOMEpHBIN KO.
Komupoka ASCIIl. BocbmubutHeie koaupoBku. Ilonste o
KOJIMPOBKAX UNICODE. JlexoaupoBaHue cooOmIeHnii ¢
UCIOJb30BAHUEM  PABHOMEPHOIO M  HEPAaBHOMEPHOTO  KOJa.

Nudopmannonusiii 00bEM TEKCTa

5 NudopmannonHsiii 006EM JaHHBIX. BUT — MUHUMallbHAs €IUHHIIA

KOJIM4YecTBa HHPOpMAIUHU — ABOUYHBIN pa3psl. EquHuIer usmMepeHus




nHpOopManmoHHOTO 00bEMa JaHHBIX. buT, 6aiiT, KHMII0OalT, Meradair,
rurabaiit. CKOpOCTh Tepenayd JaHHBIX. EIUHHUIBI  CKOPOCTH

nepeaaun JaHHbIX

2.3

KonupoBanue npera. I[BeroBrie monmenu. Moaenr RGB. I'myOuna
konuposanus. Ilamutpa.

PactpoBoe u BekTOpHOE mpeacTaBicHUE H300pakeHui. [Iukcensb.
Onenka wuH(OPMAIIMOHHOTO 00BEMa TrpadUUecKUX JMaHHBIX JUIS

pacTpoBOro U300paskeHus

2.4

2.5

2.6

KO,I[I/IpOBaHI/Ie 3BYKa. PaSPH,I[HOCTB Hu yactoTa 3amucu. KoandecTBo
KaHaJIOB 3aIIiCH.
OLIeHKa KOJIMYCCTBCHHBIX I1apaMcETpoOB, CBJA3aHHBIX C

MIPE/ICTaBJICHUEM U XpPaHEHUEM 3BYKOBBIX (hailioB

Hemno3uimoHHbIE W TO3UIMOHHBIC CHCTEMBI CUHCICHUS. AJ(aBUT.
OcHoBanue. Pa3Bépuyras ¢opma 3ammcu uucna. IlepeBog B
JECATUYHYI0 CHCTEMY 4YHCEJ, 3allMCAHHBIX B JIPYTHX CHUCTEMAaX
CUMCIICHHUS.

PumMmckasg cucrema cuucieHus

JIBonyHas cuctema cuucienus. [lepeBos enbIx yucen B npezenax ot
0 mo 1024 B nBOMUHYIO cUCTEMY cuuciieHus. BoceMepuuHas cucrema
cuncnenus. [lepeBon yncen u3 BOCbMEPUUYHON CUCTEMBI B IBONYHYIO
U JIECATUYHYIO0 cucTeMbl U oOpaTHo. lllecTtHanuatepuyHnas cuctema
cuncnenus. [lepeBox uyMcen M3 MIECTHAALATEPUYHOM CUCTEMBI B
JBOMYHYIO, BOCBMEPUUHYIO U JECSITHUUHYIO CHCTEMbI U OOpaTHO.

ApI/I(I)MeTI/ILIeCKI/IC orepanuu B JIBOMYHOM CUCTEME CUHCICHUS

2.7

Jlornuyeckue BbICKa3bIBaHMs. JIornueckue 3Ha4YEHUs BBICKA3bIBAHUM.
DneMeHTapHbIE U COCTaBHbIE BbICKA3bIBaHUSL. JIornueckue onepamuu:
«1» (KOHBIOHKIIMS, JJIOTHYECKOE YMHOXKEHUE), «UIIH» (IU3BIOHKLNA,
JIOTHYECKOE CIIOKEHHE), «HE» (Joruueckoe orpunanue). Ilpuopurer
jJoruyeckux omnepauuil. OnpeneneHrue HCTUHHOCTU COCTaBHOTO
BBICKA3bIBAHUS, €CJIM W3BECTHBI 3HAYEHNSI UCTUHHOCTH BXOJSIIHX B
HEro0 DJIEMEHTApHBIX BBICKA3bIBaHMUN. Jlormueckue BBIPAKEHUS.
[IpaBuna 3amucu normdyeckux BblpaxeHuil. [loctpoenue Ttabnun

HCTHUHHOCTHU JIOTHUYCCKUX BLIpa)I(CHHf/'I

2.8

Jlornueckne »JIEeMEHTBEL. 3HAKOMCTBO C JIOTHYECKHMH OCHOBaMH

KOMIIbIOTEpa




2.9

HemnpepsiBHBIE W IUCKpETHBIE MOAeHH. VIMHUTAIMOHHBIC MOJIEIH.
Urpossie monenu. OleHKa aIeKBaTHOCTH MOJEIH MOJACIUPYEMOMY

O6T>€KTy H OCJIIM MOJCIIMPOBAaHUSA

2.10

Ta6nmuunbie Monenu. Tabiuia Kak npecTaBieHue OTHOIIEHUS. basbl
naHHblx. OTOOp B Ta0mHIle CTPOK, YIOBJICTBOPSIONIMX 33JaHHOMY

YCJIIOBHUIO

211

212

I'pad. Bepmmna, pebpo, mnyrb. OpHEHTHPOBaHHBIE U
HeopueHTupoBaHHbIe Tpadbl. [[nmuna (Bec) pedbpa. BecoBas marpuia
rpada. [Inuna mytu Mexay BeprrHamu rpada. [lorck ontumansHOro
mytu B rpade. HauanpHas BepivHa (MCTOYHUK) U KOHEUHAs! BEPIITHA
(cTOK) B OpMEHTHPOBAHHOM rpade. Beruncienue konuuecTsa myTei B

HaIpaBJIEHHOM aIlUKINYECKOM Tpade

HepeBo. Kopenb, BepmmHa (y3ed), JTUCT, peOpo (myra) nepesa.
Bricota mepeBa. IlognmepeBo. ITpumMepbl MCHOIB30BaHUS JIEPEBHEB.

[TepeGop BapraHTOB C TOMOIIBIO JIepeBa

AJTOPUTMBI U IPOTPAMMUPOBAHHE

3.1

3.2

CaoiictBa anroputma. CriocoObl 3amucu anroputMma (CIOBECHBIH, B
BHJI€ OJIOK-CXEMBI, IPOrpaMma).

CocraBneHue QIropuTMOB M MHpPOrpaMM C  HUCIOJIb30BAaHUEM
BETBJICHUI, LMKJIOB U BCIOMOIAaTEIbHBIX aJITOPUTMOB  JUIS
ynpasieHuss ucnonHurenem (Pobor, Yepenamka, YepTé&xHuk u

npyrue). BeinonHeHye anropuTMOoB BpyUHYIO M Ha KOMITBIOTEpE

S3pik  mporpammupoBanus (Python, C++, Ilackams, Java, CH#,
HIxonbHBIH ANTOPpUTMUYECKUN SI3BIK).

Cucrema mnporpaMMHpOBaHUS: PEJAKTOp TEKCTa IpOrpamm,
TPAHCIATOP, OTIAAUHK.

IlepemenHasa: Tum, wums, 3HadyeHue. Llenble, BEIIECTBEHHBIE W
CUMBOJIbHBIC [IEPEMEHHBIE.

Oneparop npucBanBanus. ApuMeTH4ecKre BhIpaKEHUS U MOPSI0K
ux BbluMcieHusA. Onepanuy ¢ IENbIMM YUCIAMU: LIEJOYUCIEHHOE
JICJICHUE, OCTaToOK OT JecneHus. BerBnennsa. CocTaBHBIE YCIOBHS
(3amMch  JIOTMYECKUX  BBIDAKEHHM HAa  M3y4aeMOM  SI3bIKe
nporpaMMmupoBanus). Haxoxnenne MuUHIMyMa

Y MaKCHUMYMa U3 IBYX, TPEX U YETBIPEX yucel. Penienne KBagpaTHoro

YpaBHCHHUA, UMCIOUICTO BCHICCTBCHHBIC KOPHH. HI/IKJ'I C YCJIOBHEM.




3.3

Anroput™M EBKkinzaa A  HaxoXIEHUS HauOOJbIIEro OOMIEro
NEeNUTeNsl  JBYX  HATypalbHBIX uucen. PasOueHue  3ammcu
HAaTypaJlbHOI'O YHCJIA B IO3UIMOHHOM CHCTEME C OCHOBAaHUEM,
MeHbIIMM Wi paBHbIM 10, Ha otaenbHble TUOPBL. [luka c
MIEPEMEHHON. AJITOPUTMBI IPOBEPKU JEIUMOCTH OJHOTO LEJIOro

YHClia Ha APYroe, IPOBEPKH HATYPaIBLHOTO YHCIIA Ha IPOCTOTY

OOpaboTka CHUMBOJBHBIX JaHHBIX. CHMBOJBHBIE (CTPOKOBEIC)
nepemenHble. [locumBosibHas 00paboTka cTpok. Iloacuér yacToThl
MOSIBJICHUS CUMBOJIa B cTpoke. Berpoennsle pyHKImu 11st 00paboTKU

CTpPOK

3.4

OHpC,Z[eJ'ICHI/Ie BO3MOJXHBIX PE3YJIbTATOB pa6OTBI ajiropyrmMa Iipu
JaHHOM MHOXCECTBC BXOJAHBIX JaHHBIX, OHNPCACICHUC BO3MOKHBIX

BXOJAHBIX JAaHHBIX, IPUBOJANINX K JAHHOMY PC3YJIbTATy

3.5

Tabmuunbie BenuumHBl  (MaccuBbl). OJHOMEpPHBIE  MAaCCHBBI.
CocraBneHde W OTIaJKa WPOrpaMM, pPEATU3YIONUX THUIIOBBIC
ANTOPUTMBI 00PaOOTKH OJTHOMEPHBIX YHUCIOBBIX MACCUBOB, HA OJTHOM
u3 s36IKOB mporpammupoBanus (Python, C++, ITackans, Java, C#,
[IkonbHBIH  ANTOpUTMHYECKUH SI3BIK): 3allOJHEHHUE YHCIOBOTO
MacCuBa CIydalHBIMH YHCIIAMH, B COOTBETCTBHH C (OPMYJIOH WIIH
IMyTéM BBOJA YHUCEJ, HAXO0XICHUE CYMMBI DJIEMEHTOB MAacCHUBa,
JIMHEHHBII IIOMCK 3aJaHHOI0 3HAYCHHUS B MAacCCHBE, IIOACYET
3JIEMEHTOB MAacCHUBa, YAOBJIETBOPSAIOLNIMX 3aJaHHOMY YCIIOBHIO,
HaxO0XXJICHHE€ MHUHUMAJIHHOTO (MaKCHMAaJIbHOTO) 3JI€MEHTa MacCHBa.
CoptupoBka MmaccuBa. OOpaboTka MOTOKAa JaHHBIX: BBIYUCICHUE
KOJIMYECTBA, CYMMBI, CPETHETO apu(hMETUIECKOT0, MUHUMAIBLHOTO U
MaKCUMaJIbHOTO  3HAYEHHUSI  DJIEMEHTOB  IOCJIE0BATEIBLHOCTH,

YAOBJICTBOPAOIINX 3aJaHHOMY YCJIIOBUIO

3.6

Vnpasnenue. Curnain. OOpartHast cBs3b. [lomyyeHue CUTHanoB OT
uM(ppOBBIX JaTUYMKOB (HallpUMep, KacaHMs, pPACCTOSIHUS, CBETa,
3ByKa). [IpuMepbl HCIONB30BaHUS NPHUHIMIIA OOpAaTHOM CBSI3U B
CUCTEMax YIPaBJIEHUS TEXHUYECKUMHU YCTPOHMCTBAMHU C IOMOIIBIO

JaTYUKOB, B TOM YHUCJIC B pO6OTOTeXHI/IKC

WNudopmanroHHbIe TEXHOJIOTUU

4.1

TexcToBbIie JOKYMCHTBI M HX CTPYKTYPHBIC 3JICMCHTBI (CTpaHI/ILIa,

a03art1, CTpokKa, CJI0BO, CHMBOJI).




4.2

TexcToBbIN MpoIlecCOp — UHCTPYMEHT CO3JaHUs, PEIAaKTUPOBAHUS U
(dbopmaTupoBaHus TEKCTOB. [IpaBuiia Habopa TEKCTa.
PenaktupoBanmne Ttekcra. CpoiictBa cumBosioB. Ilpudt. Tums
mpudToB (pyOsieHbIe, ¢ 3aceUKaMK, MOHOIIMPUHHBIE). [lomyxupHoe
U KypcuBHOe HauepTaHue. CBoMcTBa ab3alleB: IpaHUIbl, a03alHbII
OTCTYII, UHTEPBaJ, BoIpaBHUBaHuE. [lapamerpsl cTpanuiel. Ctuiesoe
¢dbopmatupoBanue. CTpyKTypupoBaHHE€ HH(DOpPMALMK C I[OMOIIBIO
CNIHCKOB ¥ Tabaui. MHoroypoBHeBbie ciiucku. Jlo6aBnenue Tabuuil B
TEKCTOBbIE JOKYMEHTHl. BcTaBka wu300pakeHU B TEKCTOBBIC
nokyMeHThl. OOTekaHue wH300pakeHUH TeKCToM. BxiroueHue B
TEKCTOBBI JOKYMEHT auarpamm, (Gopmyi, HyMepaluu CTpaHHIl,
KOJIOHTUTYJIOB, CCBUIOK M JIPYTMX JIEMEHTOB

PactpoBbie pucynku. Mcnonb3oBanue rpadpuueckux NpuMUTHBOB.
Omnepanuu perakTUpoBaHUs rpaduyeckux OOBEKTOB, B TOM YHCIIE
udpoBeIX ¢ororpaduii: M3MEHEHHE pa3Mepa, oOpe3ka, MOBOPOT,
oTpaxkeHue, pabota ¢ obnacTsiMu (BbIIe/IEHNE, KOMUPOBAaHUE, 3alTUBKA
LIBETOM), KOPPEKLUs 1IBETa, SPKOCTH U KOHTPACTHOCTH. BekTopHas
rpaduka. Co3gaHue BEKTOPHBIX PUCYHKOB BCTPOSHHBIMH CPEICTBAMU
TEKCTOBOI'O MPOIECCOpa WU JAPYTUX Mporpamm (TPUIIOKECHHI).

[[O68.BJ'ICHI/IG BCKTOPHBIX PUCYHKOB B JOKYMCHTEI

4.3

4.4

4.5

[ToarotoBka MynbTUMeNUUHBIX npe3eHTanuil. Crhaiin. JloGaBieHue
Ha claij TekcTa u n300paxxenuid. PaboTta ¢ HECKOIBKUMU ClTaiiIaMH.
JloGaBieHne Ha CHaiil ayAHMOBHU3YyalbHBIX JaHHBIX. AHUMAIUS.

I'unepcceslnkn

Tunbl 1aHHBIX B STYEHKaX AJIEKTPOHHOM Tabiuibl. PenaktupoBanue u
dbopmaTtupoBanre Tabiui. BcerpoeHHble GyHKIMM IS TTOMCKA
MakcUMyMa, MHUHHUMYMa, CYMMbl U CpPEIHEr0o apu(pMeTHuyecKoro.
CopTupoBKa [JaHHBIX B BBIJEICHHOM Jauamnas3one. I[loctpoenue
auarpamMm  (TUCTOTpaMMa, KpyroBas — JAMarpaMma, TOYeYHas
nuarpamma). Beibop tuma mmarpammel. IIpeoGpazoBanue (opmyn
npu komupoBaHuu. OTHOCUTENbHAs, A0OCOTIOTHAs W CMEIIaHHAS
azpecanus

Y cnoBHBIE BRIYUCIICHHS B OJIEKTPOHHBIX Tabnuiax. CyMMHUpOBaHHE U

MoJICUET 3HaYCHUH, OTBEYAIOIIUX 33/JaHHOMY ycioBuio. O6paboTka




OoNpIIUX HA0OpOB  JaHHBIX.

JNEKTPOHHBIX TAOIHIIAX

YucnenHoe

MOACIIUPOBAHUEC

B




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

* ndopmaruka: 8-i kiacc: 0a30BbIil yPOBEHB: YUCOHHK; 5-€ U3/1aHUE,
nepepadoranHoe bocosa JI.JI., bocoBa A.}O. AxkunonepHoe 00111ecTBO

«3narensctBo «IIpocBemienue»

» Uadopmartuka: 9-i kimacc: 6a30BbIN ypPOBEHB: YICOHUK; S-€ U3/IaHHE,
nepepadotanHoe bocosa JI.JI., bocoBa A.}O. AkiimoHepHoe 00IIeCTBO

«3narensctBO «lIpocBenieHne»

METOANYECKHUE MATEPUAJIBI U1 YUUTEJIA
HNudopmartuka : 7-9-e kiaccel : 6a30BbI yPOBEHB: METOAMUECKOE TTOCOOUE K
yueonukam JI. JI. bocosoii, A. FO. bocosoii / JI. JI. bocosa, A. FO. bocoBa. —

Mockaa : [IpocBenienue.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET
Enunas xomtekius nudpoBbiX 00pa3zoBaTeIbHBIX PECYPCOB

http://school-collection.edu.ru

NutepaktuBnbie pecypesl kK Y MK JI. JI. bocosoi,

http://metodist.Ibz.ru/authors/informatika/3



