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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o UHPOpPMATUKE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHUI K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 00O, a Taxxke henepanpbHOU paboyeit MpOrpaMMbl BOCITUTAHUS.

[Iporpamma 1o wuHbOpMaTHKE Ma€T MpEACTaBICHUE O UENsIX, OO0IIei
CTpaTeruu OOy4YeHHUs, BOCHHUTAaHUS U PA3BUTUA OOYYAIOMIMXCS CpPEICTBAMU
uHpopMaTUKd Ha 0a30BOM YpPOBHE, yCTaHABJIMBAET 00s3aTeIbHOE MPEIMETHOE
coJiepKaHue, MPelyCMaTPUBAET €r0 CTPYKTYpPUPOBAHUE IO pa3jeiaM U TEMaM.

[Tporpamma 1o mHGOPMATHKE OTIPEIEIAET KOJTMICCTBEHHBIC U KAUYCCTBEHHBIC
XapaKTEePUCTUKU YYEOHOro Marepuaia Juisl KaXI0ro roja U3y4eHus, B TOM YUCIIe
JUISL COJEP KATEIbHOTO HAMNOJIHEHUS Pa3sHOTO BUAA KOHTPOJIS (IMIPOMENKYTOUHOU
aTTeCTalluu o0yyarommxcs, BCEPOCCUMCKUX MIPOBEPOUHBIX paoor,
roCyJIapCTBEHHON UTOTOBOM aTTeCTAIUN).

[Iporpamma 10 uH(pOPMATUKE SBJISIETCS OCHOBOM JIJISI COCTAaBJICHUS
ABTOPCKUX YUEOHBIX MPOTPAMM, TEMATUUECKOTO TUIAHUPOBAHUS KypCca yUUTEIIEM.

[ensmMu u3ydeHuss UHGOPMATUKA HA ypPOBHE OCHOBHOTO  OOIIETO
o0pa3oBaHuUs SIBISIOTCS:

dbopMUpOBaHHE OCHOB MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA HAayKu HUH(POPMATUKH, TOCTHIKEHUSIM HAYYHO-TEXHUYECKOTO
mporpecca U OOIIECTBEHHOM NPAKTUKHU, 3a CUET Pa3BUTHUS MPEICTaBICHUN 00
uH(pOpMAIUU KaK O Ba)XKHEHIIIEM CTPATETUYECKOM PECypce pPa3BUTHS JHUYHOCTH,
rocyJapcTBa, oOOIIECTBa, TOHUMAaHUA pOJM HWHOOPMALMOHHBIX MPOIECCOB,
MH(POPMAIIMOHHBIX PECYPCOB U HUH(POPMAITMOHHBIX TEXHOJOTUA B YCIOBHUSX
1idpoBoit TpaHchopMaIiu MHOTHX cep JKHU3HU COBPEMEHHOTO O0IIEeCTBa;

oOecrieyeHne YCJIOBHH, CIOCOOCTBYIOIIUX Pa3BUTHIO AJITOPUTMHYECKOTO
MBIIIUICHUS KaK HEO0OXOAUMOIO YCJIOBUS MNPO(ECcCHOHATBLHON IeATeIbHOCTH B
COBPEMEHHOM HWH(OPMAIIMOHHOM OOIIECTBE, MPEANOJararoilero CrnocoOHOCTh
oOyyaroiierocss pa3OMBaTh CIOXKHBIE 3ajayud Ha 0oJiee MPOCThIE TOA3aJayH,
CpaBHUBATh HOBBIE 33/1a4M C 3aJ]a4aMU, PEIIEHHBIMHA PAHEE, ONPEACIISATh ark s
JIOCTUKEHUS pe3yJibTaTa U TakK Jajee;

dbopMupoBaHUE U pPa3BUTUE KOMIETECHIMM oOOy4aromuxcsi B 00JacTu
WCIIOJIb30BaHUsl MHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHI, B TOM YHUCIIC
3HaHWM, YMEHHWW W HaBBIKOB pabOThl C wWHPOpMAIHEH, MPOTpaMMUPOBAHUS,
KOMMYHUKAIIM B COBPEMEHHBIX HHU(PPOBBIX Cpelax B YCIOBUAX OOECHICYCHUS
nH(OPMAITMOHHON 0€30MaCHOCTH JIUYHOCTH 00YyYaroerocs;

BOCIIUTaHUE OTBETCTBEHHOTO M M30UPATEIbHOTO0 OTHOIIEHUS K MH(OpMaLUU
C Yy4ETOM MPABOBBIX M ATUYECKUX ACIEKTOB €€ pacrnpoCTpaHEHUs, CTPEMIICHUS K
MPOJOJDKEHUI0 00pa3oBaHus B 00JlacTh  WH(DOPMAIMOHHBIX TEXHOJOTHUH U



CO3UIATENHPHOW JEATEIPHOCTH C TPUMEHEHHWEM CpPEICTB HWH()OPMAIMOHHBIX
TEXHOJIOTUH.

HNudpopmatrka B OCHOBHOM 00IIIeM 00pa30BaHUU OTPAXKALT:

CYIIHOCTh HMH(MOPMATUKM KaK HAYYHOM JUCHUIUIMHBI, H3y4darolieu
3aKOHOMEPHOCTH MPOTEKAHUsI U BO3MOYKHOCTH aBTOMAaTHU3aIMU WH(DOPMaAIMOHHBIX
MIPOIIECCOB B PA3IMYHBIX CHCTEMAX;

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

MEXIUCIUIUIMHAPHBIN ~ Xapaktep HWHQOpMaTUKU U HUHPOPMALMOHHOU
NEeSATETLHOCTH.

N3yuenne wH(OpMATHKM  OKa3bIBa€T CYIIECTBEHHOE  BIHMSHUE  Ha
dbopMHpOBaHUE MHPOBO33PCHUS OOYYaAIOIIETOCs, €r0 KU3HECHHYIO ITO3HIIHIO,
3aKJ1a/JbIBAa€T  OCHOBBI  TOHMMAHUS  TPUHIUIOB  (QPYHKIIMOHHPOBAHUS U
UCITOJIb30BaHUsI MH(DOPMAIIMOHHBIX TEXHOJIOTHI KaK HEOOXOJUMOTO MHCTPYMEHTA
MPAKTUYECKA JIFOOOW NEATeTbHOCTH W OJHOTO W3 Hambosiee 3HAYMMBIX
TEXHOJIOTUYECKUX  JIOCTH)KEHWM  COBPEMEHHOW  UMBWIM3aUuUM.  MHoOrue
MIPEIMETHBIC 3HAHUS U CIIOCOOBI JMeATEILHOCTH, OCBOSHHBIC OOYJAIOIIIMMHUCS TIPU
U3y4eHUU MHGOPMATUKHU, HAXOJST MPUMEHEHHE KaK B paMKax o0pa3oBaTeIbHOTO
mpoliecca MpU HU3YYEHUW JAPYrHX MPEAMETHBIX oOjacTed, Tak U B HMHBIX
KU3HCHHBIX CHUTYAIlUsAX, CTAHOBATCS 3HAYMMBIMU JJI1 (DOPMHPOBAHUS KadeCTB
JUYHOCTH, TO €CTh OPHUEHTUPOBAHBI Ha (HOPMHUPOBAHHWE METAMPEIMETHBIX U
JUYHOCTHBIX PE3YJIbTATOB 00YUYEHUSI.

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

MOHMMAaHUE TPUHIIUIIOB YCTpOWCTBA H (YHKIMOHUPOBAHHUS OOBEKTOB
IU(QPOBOTO OKPYKCHHSI, TPEICTABICHUS 00 HWCTOPHH W TEHICHIIUAX Pa3BUTHS
uH(dOopMaTHKHU TTeproia udpoBoit TpaHchHopMaIiu COBpEMEHHOTO 00IIIeCTBa;

3HAHMS, YMEHHUS W HAaBBIKM I'PAMOTHOM MOCTAHOBKH 3a/1a4, BOSHUKAIOIIUX B
MPAKTUYECKON NEATECTLHOCTH, JJII MX PEIICHUS C IMOMOIIbI0 WH(POPMAITMOHHBIX
TEXHOJIOTHIA, YMEHHsSI W HaBBIKA (POPMAJM30BAHHOTO OTMHCAHHS ITOCTaBICHHBIX
3amad;

0a3oBbie 3HaHHUS 00 WHGOPMAIMOHHOM MOJECIMPOBAHWU, B TOM YHCIE O
MaTeMaTHYeCKOM MOJICIIUPOBAHUY;

3HaHWE OCHOBHBIX AJITOPUTMUYECKHX CTPYKTYpP W YMEHHE NMPUMEHSATH ITH
3HAHMS JJI1 TOCTPOCHUS AJITOPHTMOB PEIICHHUS 3a7ad M0 MX MaTeMaTHYCCKUM
MOJICIISIM;

YMEHUSI W HABBIKM COCTAaBJICHHUS MPOCTHIX NPOrpaMM IO TOCTPOCHHOMY
QITOPUTMY Ha OJTHOM U3 S3BIKOB MPOTPAMMHUPOBAHUS BHICOKOTO YPOBHS,



YMEHUST W HaBBIKU J(OPEKTUBHOTO WCIONH30BAHUS OCHOBHBIX THIIOB
MPUKJIATHBIX MPOoTrpaMM (TIPHIIOKEHHI) 00111ero Ha3HAYCHHSI U WH()OPMAITMOHHBIX
CUCTEM ]I PEIICHUS C UX MOMOIIBIO MPAKTUYECKUX 3a/]ad, BiaJcHUE 0a30BbIMU
HOpMaMH HWHMOPMAIMOHHOW JTHKM M TIpaBa, OCHOBaAMU HMH(POPMAIMOHHOM
0€30IIacCHOCTH;

yMEHUE TPAMOTHO HHTEPIPETUPOBATH PE3YIbTATHI PEHICHUS MPAKTUUECKUX
3alad C TOMOIIbI0 HWH(POPMAIMOHHBIX TEXHOJOTUW, TPUMEHSTh TOTyYCeHHBIE
pe3ynbTaThl B MPAKTUYECKOU JEATEIHLHOCTH.

enn u 3amaun u3ydyeHUs: MHPOPMATUKM HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHUs OMNPEACNSIOT CTPYKTYPY OCHOBHOIO COJIEPKaHUSI  Yy4eOHOro
npeaMeTa B BUJE CICAYIOIMIMNX YETHIPEX TEMAaTUYECKUX PA3/ICIIOB:

1 poBasi (PaMOTHOCTH;

TEOPETUYECKHE OCHOBBI HHPOPMATUKH;

QITOPUTMBI U TIPOTPAMMHPOBAHUE;

MH(POPMAIIMOHHBIE TEXHOJIOTUH.

Ha u3ydenune nHpopMaTtuku Ha 0a30BoM ypoBHEe oTrBoauTcs 102 uaca: 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 OBYUYEHUA
8 KUIACC

Teopernueckne 0CHOBbI MH(POPMATHKHU

CucreMbl cUNCIeHUS

Hemo3unmonuble #  TMO3MIIMOHHBIE CHUCTEMBI  CuucieHus. AJjdaBur.
OcHoBanue. Pa3zpépnyTast popma 3anucu uucia. [lepeBos B 1eCITUIHYIO CUCTEMY
YHCEJI, 3aMMCAHHBIX B IPYTUX CUCTEMAX CUUCIICHUSI.

Pumckas cuctema cuuciaeHusl.

JIBonuHas cucrtema cuucieHud. [lepeBoa uenbix yucen B npexaenax ot 0 1o
1024 B nBOMYHYIO CHUCTEMY CUHCIIEHUS. BocbMepuuHasi cuUCTeMa CUUCIICHUS.
[IepeBon uncen u3 BOCbMEPUYHOW CUCTEMBI B IBOMYHYIO U JIECATUYHYIO CUCTEMBI
u oOparHo. I[llectHanmarepuunas cucrema cuucieHus. llepeBox uwcen 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.
DJIeMEHTapHbIE M COCTaBHBIE BBICKA3bIBaHMWA. Jlormyeckue onepamuu: «u»
(KOHBIOHKIIMS, JIOTHUYECKOE YMHOXKCHHE), «WIH» (IU3BIOHKIUSA, JIOTHYECKOE
CIIOKEHHE), «He» (Joruyeckoe oTpuiianue). [IpropureT JTOrHYecKux omeparui.
OnpenesieHne UCTUHHOCTH COCTABHOTO BBICKA3BIBAHUS, €CIIM W3BECTHBI 3HAYCHUS
MCTUHHOCTH BXOJSIIMX B HErO0 SJIEMEHTAPHBIX BbICKa3biBaHWM. Jlornueckue
BbIpakeHus. [lpaBuna 3amucu normyeckux BeipaxkeHui. I[locTpoenue Tabiuil
WICTUHHOCTH JIOTHYECKUX BBIPAXKCHUU.

Jlormueckue 3meMeHThI. 3HAKOMCTBO C JIOTHYECKHUMHU OCHOBAMH KOMITBIOTEPA.

AJITOPUTMBI M IPOrPAMMMPOBAHME

HNcnosiHuTe M M JITOPUTMBI. AJITOPUTMUYECKHE KOHCTPYKIUU

[Tonstue anroputMma. VICMOJHUTEINW alrOpUTMOB. AJTOPUTM Kak IIJIaH
VIIPABJICHUS UCIIOJIHUTEIIEM.

CgoiicTtBa anroputma. CrnocoObl 3amucy ajJropuTMa (CJIOBECHBIM, B BUJIC
0JIOK-CXEMBI, TTpoTpaMma).

ANropuTMUYECKHEe KOHCTPYKUMH. KOHCTpyKIHUs «clienoBaHue. JIMHEHBIM
anroput™M.  OrpaHMYE€HHOCTh  JIMHEHWHBIX  aJITOPUTMOB:  HEBO3MOKHOCTH
MPEYCMOTPETh 3aBUCUMOCTDh MOCIEA0BATEIIbHOCTU BBITIOJHAEMBIX JIEMCTBUM OT
HWCXOJIHBIX JaHHBIX.

KoHCcTpyKIusi «BeTBJICHUE»: TOJIHAsI W HemoJiHas ¢Gopmbl. BeimosiHeHHEe U
HEBBITOJHEHUE YCJIOBHS (MCTUHHOCTH M JIO)KHOCTh BbICKasbiBaHus). [IpocTeie u
COCTaBHBIE YCIOBUSI.



KoHCTpyKIMS «IIOBTOPEHUS»: LUKIIBI C 3aJaHHBIM YHUCIOM IMOBTOPEHHM, C
YCIIOBHEM BBIIIOJIHEHUS, C IEPEMEHHON LUKJIA.

PazpaboTtka s HopmManmbHOTO HMCHOJHUTENS alrOpUTMa, MPUBOJIAIICTO K
TpeOyeMoMy pe3yjbTaTy IpU KOHKPETHBIX HCXOJHBIX JaHHBIX. Pa3paboTka
HECJIOKHBIX ~QJITOPUTMOB C HCIOJB30BAHMEM IIMKJIOB W BETBJICHHM JIs
ynpaBieHus: (HOpMaTbHBIMU HCIIOTHUTESIMU, TakuMu Kak Pob6ot, Uepemamika,
YepréxHuk. DBbpllonHEHWE aJIrOpuTMOB BpPYYHYHO M Ha  KOMIIBIOTEpE.
CuHTaKkCcHU4ecKue U JIoruueckue omuoku. OTKasbl.

S3BIK IPpOrpaMMHPOBAHUS

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

Cucrema mnpoOrpaMMHUpPOBAHMS: PEAAKTOP TEKCTa NPOrpaMm, TPAHCIATOP,
OTJIA/IYUK.

IlepemenHasi: tum, ums, 3HadeHue. Llenble, BEIIECTBEHHBIE U CHMBOJIBHBIC
NIEpEMEHHBIE.

Onepatop mnpucBavBaHus. ApU(METHUUECKHE BBIPAKECHHUS U MOPSIOK HX
BbruMciieHus. Onepanuu ¢ UEIbIMH YUCIAMM: LIEJIOYHCIEHHOE JIEJIEHUE, OCTAaTOK
OT JICJICHMS.

Berenenus. CocraBHble YyClOBUS (3alUCh JIOTUYECKUX BBIPAKEHUN Ha
U3y4aeMOM SI3bIKE MporpammupoBaHusi). HaxoxaeHne MUHUMyMa U MakCUMyMa
U3 JABYX, TPEX U 4YEThIpEX uuncen. PelieHne KBaJpaTHOTO ypaBHEHHUS, UMEIOLIETO
BEILIECTBEHHBIC KOPHH.

JuanoroBas oOTIaJKa NPOrpaMM: IOIIATOBOE BBINOJHEHHE, MPOCMOTP
3HAUYEHUN BEJIMYUH, OTJIaJ0YHBIN BHIBOJI, BLIOOP TOYKH OCTAaHOBA.

[ukn c¢ ycinoBuem. Anroput™ EBKiMIa sl HaX0XKIEHHUS HAWOONBIIETO
oOLIero JeiauTeNs ABYX HaTypalibHbIX uHcesl. PazOueHue 3amucu HaTypalabHOTO
4uCJIa B MO3UIMOHHOM CHCTEME C OCHOBAHMEM, MEHBIIMM WM paBHbIM 10, Ha
OTJICJIbHBIC LI PHI.

[{ukn ¢ nmepeMeHHOW. ANTOPUTMBI NMPOBEPKU JEJIMMOCTH OJHOTO ILIEJIOrO
Yyucia Ha IPYyroe, MpoOBEPKU HATYpPaJIbHOTO YKCIIa HA IPOCTOTY.

O6paboTka CUMBOJIbHBIX JaHHBIX. CUMBOJIBHBIE (CTPOKOBBIC) MEPEMEHHBIE.
[TocumBonbHas o0paboTka cTpok. [loncdyé€r yacToThl TOSIBIEHHS CHUMBOJIA B
cTpoke. Bctpoennbie pyHKImuU 111 00pabOTKH CTPOK.

AHaJIU3 aJIrOpuTMOB

OnpeneneHue BO3MOXKHBIX PE3YyJIbTATOB PadOTHl arOpPUTMA MpPU JAAHHOM
MHOXKECTBE BXOJHBIX JIAHHBIX, ONPEIEICHHE BO3MOXKHBIX BXOJHBIX JIAHHBIX,
MPUBOJIAIIMX K TAHHOMY PE3YJbTaTy.

9 KIIACC



Hu¢poBas rpaMOTHOCTH

I'iodanbHas ceTb UHTEpHET M cTpaTeruu 0e30MacHOrO NMOBeAeHUs B Heil

['no6anwHas cerb Untepuert. IP-anpeca y3noB. CereBoe XpaHEHUE JAHHBIX.
MeToapl MHIMBUYaIbHOTO M KOJUIEKTUBHOTO pa3MelIeHNs] HOBOM MH(OpMaLUU B
Wntepuere. bosblune naHHble (MHTEpPHET-JaHHbIE, B YAaCTHOCTH JIaHHBIE
COITMAJIbHBIX CETeH).

[Tonsitue 00 wMHGOPMANMOHHON 0€30MacHOCTH. YTPO3bl HMHPOPMAITMOHHOM
0e30MacHOCTH IpU paboTe B INIOOATBHON CETH U METObl MPOTUBOJACHCTBUS UM.
[TpaBmia Oe3onacHOM ayTeHTHUPUKAIUHU. 3alUTa JAYHOW HHQOpMalUM B
Wntepuere. bezonacHeie crpareruu noseneHus B MHrepHere. llpenynpexnenue
BOBJICUEHHUS! B JIECTPYKTHUBHBIE M KPHUMHHAJIBHBIE (DOPMBI CETEBOW AKTUBHOCTH
(xubepOyuHT, GUIITUHT U ApyTHe GOPMBI).

PaGora B nHpOpPMAIHOHHOM NMPOCTPAHCTBE

Bune! nesrenpHocTn B IHTEpHETE, HHTEPHET-CEPBUCHI: KOMMYHUKAIIMOHHBIE
CEpBHUCHI (MOYTOBas CIy»k0a, BHJI€O-KOH(EPEHU-CBA3b U JIPYTUE), CIPaBOYHbIE
CIy’)KObl (KapThl, paclUCaHusi U JAPYTHE), TOUCKOBBIE CIYKObI, CIY>KOBI
OOHOBJIEHUS TPOrPAMMHOrO oOecneyeHus: Hu Japyrue ciykObl. CepBHUCHI
roCyapCTBeHHbIX yciyr. O0ayHble XpaHUINILIA JdaHHbIX. CpencTBa COBMECTHOM
pa3paboTku JOKyMeHTOB (oHJaiH-o¢uck). [IporpaMmMHoe obecrieueHne Kak BeO-
CEpBUC: OHJIATHOBBIE TEKCTOBBIE M I'paPUUECKUE PEIAKTOPBI, CPelbl pa3pabOTKU
Iporpamm.

Teopernyeckne 0cCHOBBI HHpOPMATHKHU

MopeanpoBaHue Kak MeTO/ O3HAHMUS

Mogens. 3anaum, pemaeMble ¢ NOMOLIbI0 MojenrpoBanus. Kiaccupukauuu
Mozened.  Marepuanbable  (HaTypHble) MW MHGOPMAIMOHHBIE  MOJEIIH.
HenpeppiBHblE M 1guckpeTHble Moaenu. HWmurtanmonHHele wmoxaenu. MWrpossie
mozenu. OneHka aJeKBaTHOCTH MOJEIU MOAEIUPYEMOMY OOBEKTY M LM
MOJIEJINPOBAHUS.

Tabnuunbie Monenu. Tabnuia Kak npeCcTaBICHUEe OTHOIIEHUS.

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

I'pad. Bepumna, pedpo, nmyts. OpUeHTUPOBAHHBIE U HEOPUEHTUPOBAHHBIC
rpadsl. Jnmuna (Bec) peOpa. BecoBas marpuna rpada. JnmuHa myTtH Mexmy
BepuimHamu rpada. [louck ontumanbHoro mytd B rpade. HauyanbHas BepiumHa
(MCTOYHUK) M KOHEYHAas BepIIMHA (CTOK) B OpUEHTHUPOBAaHHOM Tpade. Boruucnenue
KOJIMYECTBA MyTEH B HANPABICHHOM al[UKIMYECKOM Tpade.

HepeBo. Kopens, Bepmmna (y3en), auct, pedbpo (myra) aepea. Bwicorta
nepesa. Ilognepeso. [lpumepsl ucnonbszoBanus aepesbeB. [lepebop BapraHTOB ¢
MOMOIILIBIO JIEpEBA.



[loHdaTrie MaTeMaTUYEeCKOW MOJEIU. 3aJaud, peulaeMble C TOMOIIbIO
MaTeMaTUYECKOro (KOMIBIOTEPHOT0) MOAeIUpoBaHusl. OTInYre MaTeMaTUYeCKON
MOJIEIM OT HATYpHOM MOJEIM M OT CJIOBECHOro (JIMTEpAaTypHOTO) OIMHUCAHUS
00BeKTA.

OTanbel KOMIBIOTEPHOTO MOJIEIMPOBAHUS: MTOCTAaHOBKA 3aJauyl, IMOCTPOEHUE
MAaTEMATHYECKOW MOJIENIH, MIPOTpaMMHAas pealin3anusi, TECTUPOBAHKUE, IPOBEACHUE
KOMITBIOTEPHOTO SKCIIEPUMEHTA, AaHAIN3 €0 PE3YJIbTATOB, YTOUHEHHE MOJEIH.

AJITOPUTMBI M IPOTPAMMHMPOBAHHE

Pa3pa0orka airopuTrMoB M IporpamMm

Pazbuenue 3amaun Ha noazagaud. CocTaBieHHE aITOPUTMOB U IIPOTPAMM C
WCIIOJb30BAaHUEM BETBJICHUM, IMKJIOB M BCIOMOTATENIbHBIX QJITOPUTMOB IS
yopaBieHusl ucnojiHutesieM PoOOT Wi ApyruMH HCIOTHUTENSIMH, TaKUMU Kak
Yepenamka, YepTExXHUK U IPYTUMH.

Tabnuunbie BenmuuuHbl (MaccuBbl). OqHOMEpHBIE MaccuBbl. CocTaBiieHUE U
OTJIaJIKa MPOrpaMM, PeaU3yIOIIUX TUIIOBBIE aJTOPUTMbI OOPAOOTKU OJTHOMEPHBIX
YHCIIOBBIX MAaCCHBOB, Ha OJTHOM W3 S3bIKOB mporpammupoBanms (Python, C++,
[Tackaip, Java, C#, l1IkoapHBIHN ANTOPUTMAYECKHHA S3BIK): 3aMOJHEHUE YHCIIOBOTO
MacCHBa CIIy4allHBIMH YHCJIAMH, B COOTBETCTBUU C (HOPMYJION MM MyTEM BBOJIA
4yuCcesl, HaXOXKJIECHUE CYMMBbI 3JIEMEHTOB MAacCHBa, JIMHEHHBIA MOUCK 33JaHHOTO
3HQYEHHS] B MAacCCHUBE, IIOJACYET DJJEMEHTOB MAacCCHBa, YJOBJIETBOPSIOIINX
3aIaHHOMY YCJIOBHIO, HAXOXXJICHHME MHUHUMAJIBHOTO (MaKCHUMaJbHOTO) AJIEMEHTa
MaccuBa. COpTUpPOBKA MaccuBa.

OOpaboTKa MOTOKA JAHHBIX: BBIYHCICHHUE KOJMYECTBA, CYMMBI, CPEIHETO
apu(PMETUIECKOTO, MHUHHUMAJIBHOTO ¥ MAaKCHUMAJbHOTO 3HAYECHHS DJIEMEHTOB
MOCJIEA0BATEIBHOCTH, YIOBIETBOPAIOIINX 3aJaHHOMY YCIIOBHIO.

YupasJienue

VYmupasnenue. Curtan. O6partHas cBsa3b. [lomyueHrne cUrHamoB oT U(POBBIX
JMATYMKOB (KacaHus, pAacCTOSHHS, CBEeTa, 3BykKa u jApyroro). Ilpumepsi
WCIIOJB30BaHUs  MPUHIUMIIA OOpaTHOM CBSI3W B CHUCTEMax  yNpaBJCHUs
TEXHUYECKUMU YCTPOHCTBAMU C TOMOIIBIO JAaT4YUKOB, B TOM 4YHCJIE B
pPOOOTOTEXHUKE.

[Tpumepsl poOOTHU3UPOBAHHBIX CUCTEM (CHCTEMa YINpaBICHUS JBUKCHHEM B
TPAHCIIOPTHOM CHUCTEME, CBapOyHas JIMHUS aBTO3aBOJIa, ABTOMATU3UPOBAHHOE
yIIPaBJICHUE OTOILUICHUEM JOMa, ABTOHOMHAsI CUCTEeMa yIIPaBJICHUS TPaHCIIOPTHBIM
CPEICTBOM U APYTUE CUCTEMBI).

NudopmanuoHHbIe TEXHOJIOTHH

DJIeKTPOHHBbIE TA0JIUIbI

[Tonsitue 06 >neKTpOHHBIX Tabnuiax. TUIBI JaHHBIX B TYEHKAX DJIEKTPOHHOM
tabnuipbl. PenaktupoBanve m gopmatrupoBaHue Tabnuil. BcrpoeHHble (yHKUIUU



JUIs TIOMCKa MaKCHUMyMa, MHHHMYMa, CYMMBI U CpPEIHEro apu(pMeTHUecKOro.
CopTHpoBKa JaHHBIX B BBIACICHHOM JuanaszoHe. lloctpoenue nuarpamm
(rucrorpamMma, Kpyropas JuarpaMma, TouyedyHas jamarpamma). BeiOop Tuna
JarpamMMmBl.

[TpeoOpa3zoBanue Gopmyn npu konupoBaHUM. OTHOCUTENbHAs, a0COMIOTHAS
Y CMEUIaHHas aJpecarus.

VYCHOBHBIE BBIYMCIEHHS B JJIEKTPOHHBIX Tabmunax. CyMMHpOBAaHHE H
NoJCYET 3HAUYEHUHM, OTBEYAIOIIMX 3aJaHHOMY YycioBuio. OOpaboTka OO0JBLIMX
HaOOpPOB JaHHBIX. YHCIEHHOE MOJIEIMPOBAHUE B 3JIEKTPOHHBIX TAOIUIIAX.

NudopmanuoHHbIe TEXHOJOTHN B COBPEMEHHOM 001IeCTBE

Posib MHpOPMAIIMOHHBIX TEXHOJOTUHN B Pa3BUTHUH SKOHOMUKH MUPA, CTPaHbI,
pernoHa. OTKpbITbIE 00Pa30BATENbHBIE PECYPCHI.

[Tpodeccun, cBa3anubie ¢ MHGOPMATUKON U UHDOPMALIMOHHBIMU TEXHOJIOTUSIMU:
BeO-IM3aiiHEep, MPOrpaMMHUCT, pa3pabOTYMK  MOOWJIBHBIX  MPUIIOKECHHMH,
TECTUPOBIIMK, APXUTEKTOP MPOTPAMMHOIO OOECIEUYeHHUsl, CHEUUATUCT [0
aHaJNM3y JTaHHbBIX, CHCTEMHBIN aJIMUHUCTPATOP.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA INTPOI'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
MPEIMETHBIX PE3YyJIbTaTOB OCBOCHHUSI COJEPKaHMs Y4EOHOTO MpeaMeTa.
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yNbTaThl HMMEIOT HANPABICHHOCTh HA pEUICHHE 3ajad
BOCIIMTAHUS, PAa3BUTHUSI U COLMAIM3AIMM OOYYaIOIIUXCS CPEICTBAMU Y4€OHOTO
peaIMeTa.

B pesynbrate wu3ydeHuss MHGOPMATHKHM HA YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus y oOydaromierocsi o0yayt copMupoBaHbl CIEAYIONINE JTUYHOCTHBIC
pe3yJabTaThl B YACTU:

1) naTpUMOTHYECKOT0 BOCIIMTAHUS:

[IEHHOCTHOE OTHOIIEHUE K OTEUECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY U
HAy4YHOMY HACJIEJIMI0, IOHUMAaHUE 3HAUYCHUS MHPOPMATUKH KaK HAYKU B >KU3HU
COBPEMEHHOI0 O0O0IlecTBa, BIIaJIeHUE JOCTOBEPHOU HH(OpMaiuend o mnepeaoBbIX
MUPOBBIX W OTEUECTBEHHBIX JOCTHXKEHUAX B 001acTd UHPOPMATUKH U
MH(MOPMAIIMOHHBIX TEXHOJIOTUM, 3aMHTEPECOBAHHOCTb B HAYUYHBIX 3HAaHHUSIX O
1 dpoBoil TpaHchopmauu COBPEMEHHOTO OOIIIECTRA;

2) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OpUEHTAIUsI Ha MOPAJIbHBIE IEHHOCTU U HOPMbI B CUTYaILIUSIX HPABCTBEHHOI'O
BBIOOpPA, TOTOBHOCTH OIIEHUBATh CBOE MOBEJICHUE U MOCTYIIKH, & TAKXKE MOBEJACHUE
Y MOCTYIKY APYTUX JIFOJEH C MO3UIMUA HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HAHUS TOCIEICTBUN TMOCTYNKOB, AaKTUBHOE HEMPUSATHE ACOLMAIbHBIX
MOCTYIKOB, B TOM unciie B IHTepHeTe;

3) rpa:kKIaHCKOro0 BOCIIUTAHUSA:

MPEACTAaBICHUE O COIMAIbHBIX HOpPMax W MpaBUIaX MEKIUYHOCTHBIX
OTHOIIIEHWH B KOJUIEKTHMBE, B TOM YHCJIE€ B COIHMAJIbHBIX COOOIIECTBAX,
COONIO/IeHNe TIpaBWJI OE30MaCHOCTH, B TOM YHCIE€ HAaBBIKOB 0€30MacHOTO
MOBEJCHUS B HHTEPHET-CPElle, TOTOBHOCTh K pPa3HOOOpPa3HOM COBMECTHOU
JIEATEIBHOCTH TPU BBIMIOJHEHUM Y4eOHBIX, MO3HABATEIbHBIX 3a7ad, CO3JaHUU
y4€OHBIX MPOEKTOB, CTPEMJICHHE K B3aUMOINOHUMAHHMIO W B3aUMOIIOMOIIU B
mpoliecce 3ToM y4eOHOU NIeITeTbHOCTH, TOTOBHOCTh OIEHHWBATh CBOE MOBEJCHUE U
MOCTYNKA CBOUX TOBApHIIEH C MO3UIMM HPABCTBEHHBIX M IPABOBBIX HOPM C
y4ETOM OCO3HAHUSA IOCIEACTBUM MOCTYIIKOB;

4) HeHHOCTEed HAYYHOTI'O MO3HAHUA:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUYECKUX MpEACTaBiIeHU 00 uHbOpMaILNH,
UH(OPMAITMOHHBIX nporeccax u UH()OPMAITMOHHBIX TEXHOJIOTHUSIX,



COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH U OOIIECTBEHHOU
MPAKTUKHU U COCTABJISIIOIIMX 0A30BYI0 OCHOBY JUJISl IOHMMAaHHUS CYITHOCTH HAay4YHOUH
KApTUHBI MUPA;

UHTEpEeC K OOYYEHHUIO U IO3HAHHIO, JI0003HATEIbHOCTh, TOTOBHOCTh U
CHOCOOHOCTh K CamMO00pa30BaHUIO, OCO3HAHHOMY BBIOOPY HAaNpaBICHHOCTU U
YPOBHsI 00y4Y€HHUS B laJbHENIIEM;

OBJIAJICHNE OCHOBHBIMH HAaBBIKAMHM HCCIIEOBATEIbCKON JI€ATEIbHOCTH,
YCTaHOBKA HA OCMBICJIEHUE OIBbITAa, HAONIOACHUN, MOCTYNKOB U CTPEMJICHHE
COBEPILIECHCTBOBATh IIyTH JOCTWKECHHUS HWHIUMBHUIYAIBHOTO U KOJUIEKTUBHOIO
0J1aronoyyus;

c(OpMUPOBAHHOCTh MH(POPMAIIMOHHON KyJIbTYpbl, B TOM YHCJIE HAaBBIKOB
CaMOCTOATENbHON paldOThl ¢ y4E€OHBIMM TEKCTaMH, CIPABOYHOM JIMTEPATypOH,
pa3HOOOpa3HBIMU CpEJICTBAMU MH(GOPMALMOHHBIX TEXHOJOTHM, a TakXke yMEHHUs
CaMOCTOSITEJILHO ONPENEATh LIeJIM CBOEr0 00y4YeHUs], CTaBUTh U (HOPMYIUPOBAThH
JUIsl ce0sl HOBBIE 3aJauM B y4y€0e M IO3HABATENBHOW JESITENIbHOCTH, Pa3BUBATH
MOTHBBI U HHTEPECHI CBOEU ITO3HABATEIIBLHON IESITENBHOCTH;

5) dpopmupoBaHus KYJbTYPHI 310POBbS:

OCO3HAHME [IEHHOCTU JKU3HH, OTBETCTBEHHOE OTHOLIEHHWE K CBOEMY
3I0pOBBIO, YCTAaHOBKAa Ha 3J0pOBBIA 00pa3 KU3HU, B TOM 4HCIE M 32 CUET
OCBOCHMSI W COONIOACHUS TpeOOBaHMM O€30MacHOM HKCIUTyaTalluk CpPEJICTB
MH()OPMAITMOHHBIX 1 KOMMYHUKAIMOHHBIX TEXHOJIOTUI;

6) Tpy10BOI0 BOCIIMTAHMSI:

UHTEpeC K MPaKTUYECKOMY H3Yy4YeHHIO mpodeccuid U Tpyaa B cdepax
npoeccuoHaIbHON NEeATEIbHOCTH, CBSA3aHHBIX C UH(OPMATUKOH,
POrpaMMHUPOBAHUEM W HH(POPMALMOHHBIMU TEXHOJOTHUSIMH, OCHOBAHHBIMU Ha
JOCTHXKEHUSIX HayKU MH(DOPMATUKH U HAYYHO-TEXHUYECKOT0 MPOrpecca;

OCO3HaHHBIM BBIOOP U TOCTPOCHHWE HMHAMBHUIYAJTbHOM  TpaeKTOpUu
oOpa3oBaHMsI W >KM3HEHHBIX IIJJAHOB C YYETOM JIMYHBIX MU OOLIECTBEHHBIX
WHTEPECOB U MOTPEOHOCTEN;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

OCO3HAaHHME TJI00aJBbHOrO XapakTepa 3KOJIOTMYECKHX MpoOJeM M IMyTed HuX
pelieHuss, B TOM 4HCIE€ C€ YY4ETOM BO3MOXKHOCTEH HMH(POPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHl;

8) apanTanuu o0y4aroumerocsi K M3MEHsIIOLIUMCS YCJIOBUAM COLUAIBHOM
U IPUPOJHOM Cpeabl:

OCBOEHHE OOYYaIOIIMMHUCA COLMAIBHOTO OIbITa, OCHOBHBIX COIIMAJIbHBIX
poJIel, COOTBETCTBYIOIMX BEAYLIEH IEATEIbHOCTH BO3pACTa, HOPM M IPAaBHII
OOIIECTBEHHOTO NIOBeIeH!Us, (OPM COLIMATIBHON KU3HU B IPyIIax U cOOOIIeCTBAX,
B TOM YHCJI€ CYIIECTBYIOIINUX B BUPTYAJIbHOM MTPOCTPAHCTBE.



METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yibTaThl OCBOCHUS MPOrpaMMbl MO HHPOpPMATHKE
OTpaXaloT  OBJIAJICHUE  YHHMBEPCAJIIbHBIMU  Y4YEOHBIMH  JEHCTBUAMH  —
M03HABATEILHBIMU, KOMMYHUKATHBHBIMU, PETYJISTHBHBIMH.

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

Bba3oBble Jjoruueckue JeMicTBUA:

YMEHUE ONpPENENsATh MOHATUA, CO3[aBaThb OO0OOIIEHUs, YyCTaHABIUBAThH
aHaJIOTUH, KJIacCH(PHUIMPOBATh, CaMOCTOSATEIBHO BHIOMpATh OCHOBAHHUS W
KPUTEPUH ISl KJacCU(UKaIlMK, YCTaHABIMBATh MPUYHMHHO-CIIECACTBEHHBIE CBS3H,
CTPOUTH JIOTHYECKUE PpACCYXKACHHS, JelaTh YMO3aKIIOUEeHHS (MHIYyKTUBHBIC,
JETYKTUBHBIE U TI0O AHAJIOTUH) U BBIBOJIbI;

YMEHHUE CO3/1aBaTh, NPHUMEHATh U MPEOOpPa30BBIBATH 3HAKK WU CHUMBOJIBI,
MOJIEJIA U CXEMBI JUIsl pEHICHUS] y4eOHBIX U TO3HABATENbHBIX 33/1a4;

CaMOCTOATENILHO BBIOMpATh CIIOCOO pelieHus y4eOHOU 3ajayu (CpaBHUBATH
HECKOJIbKO BapHaHTOB pEIICHMs, BBIOMpATh HamboJiee MOIXOIAIUNA C y4ETOM
CaMOCTOATENLHO BBIIEJIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarTeabcKue 1eiicCTBUS:

dbopMyIMpOoBaTh BOMPOCH], (UKCUPYIOIIHME pPa3pblB MEXIY peabHbIM H
JKeJIaTeIbHBIM COCTOSIHUEM CHUTYalluu, 00bEKTa, U CAMOCTOSITEIbHO YCTaHABIMBATh
MCKOMOE U JIAaHHOE;

OLICHMBATh Ha IPUMEHUMOCTh U JOCTOBEPHOCTh MH(OPMAIUIO, OTYUYEHHYIO
B XOJI€ UCCJIEI0BAHMS;

IPOrHO3UPOBATh BO3MOXKHOE JaJIbHEHIIIEe pa3BUTHE MPOLIECCOB, COOBITUI U
WX TIOCJIC/ICTBUSI B AHAJIOTUYHBIX WJIM CXOJHBIX CUTyallUsAX, a TAaK)KE BBIIBUTATh
MPEANOJIOAKEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBUSX U KOHTEKCTAX.

Pabora ¢ undpopmaumeii:

BBIABJIATE AeUIUT UHOOpPMALUM, JTaHHBIX, HEOOXOAUMBIX [Jisi PEIICHUS
MMOCTaBJICHHOM 3aJ1a4H;

MPUMEHSTh PA3JIUYHBIE METOMbI, HHCTPYMEHTHI M 3alpPOChl MPU TMOUCKE H
oTOope MH(OpMAUU WIM JAHHBIX W3 HUCTOYHUKOB C YYETOM MPEIIOKEHHOM
y4eOHOH 3aJ1a4M U 33JJaHHBIX KPUTEPHEB;

BBIOWpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB B (JOPM IIPEICTABIICHUS,

CaMOCTOATENILHO  BBIOMpATh  ONTHUMANbHYIO  (QOpMy  TIpEICTaBIICHUS
uHOpMAIMM U WUIIOCTPUPOBATH pEIIaeMble 337a4d HECIOXKHBIMH CXEMaMH,
JuarpaMMamu, UHOM Tpadukoil 1 UX KOMOMHAIUSIMU;

OIICHMBATh HANEKHOCTh HH(POPMAIMKM TIO KPUTEPHUSM, MPEIIOKEHHBIM
yauTeseM uin chOpMyITHPOBAHHBIM CAMOCTOSTENBHO;



3¢ (HEeKTUBHO 3aIOMUHAThH U CUCTEMATU3UPOBATh HH(POPMAITHIO.

KoMMyHHKAaTHBHBIC YHHBEPCAJIbHbIC YYeOHbIE NelCTBUA

OOwmenne:

COIOCTABIISATh CBOU CYXKJICHHSI C CYXACHUSAMU APYIHMX YYACTHUKOB JAUAJIOra,
OOHapyXHBaTh Pa3IUUHUE U CXOACTBO MO3UIIHIA;

nyOJIMYHO MPENCTABIATh PE3YIbTAThl BBIIOJIHEHHOTO ONBITA (IKCIIEPUMEHTA,
UCCJIEIOBaHMSI, IPOEKTA);

CaMOCTOSITENIbHO ~ BbIOMpaTh (opMaT BBICTYIUIEHHS C Y4YETOM 3aaay
Npe3eHTAllud U OCOOEHHOCTEW ayJIUTOPUU M B COOTBETCTBUU C HUM COCTaBISITh
YCTHBIE U MMCbMEHHBIE TEKCTHI C UCIOJIB30BAHUEM HILTIOCTPATUBHBIX MATEPUAJIOB.

CoBMmecTHasI 1eITEIBHOCTD (COTPYIHHUYECTBO):

IIOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIWBUAYaJIbHOU
paboThl MpHU pEHIeHUH KOHKPETHOM NpoOJeMbl, B TOM YHUCIE MpPU CO3JAHUU
MH(OPMAIMOHHOTO MPOIYKTA;

NPUHUMATh 1I€JIb COBMECTHOW MH(MOPMALMOHHON JEATEIBbHOCTH MO cOopy,
oOpaboTke, mnepenade, Qopmanuzanuu HHPOPMAIUHU, KOJJIEKTUBHO CTPOUTH
NEeHCTBUS MO €€ JOCTMKEHMIO: paclpeiessiTh POJiu, JOrOBAPUBATHCA, 00CYXKAATh
MPOLIECC U PE3YJIHTAT COBMECTHOM PaOOTHI;

BBINIOJIHATh CBOKO 4YacTh paboOThl ¢ MH(pOpManued Wik HHPOPMAUOHHBIM
IIPOIYKTOM, AOCTHTasi KadeCTBEHHOI'O pPE3yJibTaTa [0 CBOEMY HAIPABICHUIO U
KOOPJIMHHUPYsI CBOM JEHUCTBHS C IPYTUMHU WICHAMH KOMAaH/IbI;

OLIEHMBATh Ka4Y€CTBO CBOET0O BKJIaJa B 00N HH()OPMALIMOHHBINA TPOAYKT I10
KPUTEPUSIM, CaMOCTOSITEJIbHO chopMyITUPOBAHHBIM YYaCTHUKaMU
B3aHMMOJICHCTBUS,

CPaBHUBATh pe3yJlbTaThl C MCXOAHOW 3aJadyed M BKJAJ KAXKIOTO WICHA
KOMaH/bl B JOCTHXXEHHE pe3yJlbTaTOB, pa3deisiTh chepy OTBETCTBEHHOCTH U
MPOSIBJISITH TOTOBHOCThD K MPEIOCTABICHUIO OTUETA MEPE IPYIIIOHN.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

Camoopranusamnus:

BBISBJISITh B JKM3HEHHBIX M YYEOHBIX CHUTyallUsX TpoOJieMbl, TpeOyroiue
pelieHus;

OpPUEHTUPOBATHCA B PA3IMYHBIX MOJAXOJAX K MPHUHATUIO PEUICHUN
(MHAMBUIyaTbHOE IPUHSATHUE PEUICHUN, IPUHSITUE PEIICHUI B TPYIIIIE);

CaMOCTOSITETIbHO COCTABJISITh QJITOPUTM PEIICHUS 3a7auu (WM €ro 4acTh),
BBIOMpaTh crioco0 pernieHus yueOHOM 3a/laun ¢ Y4ETOM HMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOHOCTEH, apryMEHTHPOBaTh MpejajiaraéMble BapUaHTHI
PELICHUN;



COCTABJISITh IUIAH ACHCTBUN (IUIaH peayin3alid HaMEYEHHOTO alropuTMa
peIieHus), KOPPEKTUPOBATh MPEIOKEHHBIN aITOPUTM C YYETOM TOTYUYCHUS
HOBBIX 3HAHHUH 00 N3y9aeMOM OOBEKTE;

nenatb BBIOOP B YCINOBUSAX MPOTUBOPEUYMBOM HHpoOpManuu u OpaTh
OTBETCTBEHHOCTH 32 PEILICHHUE.

CaMoOKOHTpPOJIb (pediekcus):

BJIAJICTh CTIOCOOAMU CAaMOKOHTPOJISI, CAMOMOTHBAIIMH U PEDIICKCUM;

JIaBaTh OIIEHKY CUTYaIlMH U MpeJiaraTh IiaH €€ U3MEHEHUS;

YUUTHIBATh KOHTEKCT U MPEABUJETh TPYAHOCTH, KOTOPbIE MOTYT BOBHUKHYTh
Opy  penieHud y4eOHOM 3ajauM, aJanTHUPOBaTh pEIICHHE K MEHSIOUUMCS
00CTOSITEIIECTBAM;

OOBSCHATh  TPUYHMHBI  JOCTHRKEHUS  (HEIOCTW)KCHHS)  PE3yJIbTaTOB
WH(OPMAITMOHHON JIeATEeNIbHOCTH, JaBaTh OLIEHKY MPUOOPETEHHOMY OMBITY, YMETh
HAXOJIUTh MO3UTUBHOE B MIPOU3OIIIE/IICH CUTYaIUU;

BHOCHUTh KOPPEKTHUBBI B JCATEIHLHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
W3MCHUBIIINXCS CUTYaIlUi, YCTAHOBJICHHBIX OMMMOOK, BOSHUKIIINX TPYIHOCTEH;

OIICHWBATh COOTBETCTBHE PE3yiIbTaTa ICJIA U YCIOBUSM.

IMOIHOHAIbHBIA HHTEJJIEKT:

CTaBUTH c€0s1 HA MECTO JAPYroro 4ejaoBeKa, MOHUMATh MOTHUBBI M1 HAMEPECHHUS
JPyTOTO.

IIpunsitue cedst M APyrux:

OCO3HaBaTh HEBO3MO>KHOCTh KOHTPOJIUPOBATH BCE BOKPYT Ja)Ke B YCIOBHSX
OTKPBITOTO JOCTYTA K JIIOOBIM 00bEMaM HHGOPMAIIHH.

HPEIMETHBIE PE3YJIBTATDBI

K koHumy oOyuenuss B 8 kiacce y oOydaromerocss OyayT c(opMupoBaHbI
CJIEIyIOLIUE YMEHHUS:

MOSICHAT,  HA  OpUMeEpax  pa3iuuus  MEXAY  MO3UIMOHHBIMH U
HEIMO3UIMOHHBIMU CUCTEMaMU CUUCIICHUS,

3aluCchiBaTh W CpaBHUBaTh ILeible yuciaa ot 0 go 1024 B pa3nuyHbIX
MO3UIIMOHHBIX CHCTEMaX CUYHUCICHUS (C OcHOBaHUAMU 2, 8, 16), BBIIOJHATH
apudMeTHIECKUE OTepallii HaJl HUMU;

pPacKpbIBaTh CMBICH TMOHSTUM «BBICKA3bIBAHHME», «JIOTUYECKAsl Omepalusy,
«JIOTUYECKOE BBIPAKEHUEY;

3aMUCHIBATh JIOTUYECKUE BBIPAKEHUS C HCIOJIb30BAaHUEM JIU3BIOHKIINH,
KOHBIOHKIIUU W OTPUIAHUS, ONPENEIsATh UCTUHHOCTh JOTUYECKUX BBIPAKCHUH,
€CJIM M3BECTHBI 3HAYEHMsS] UCTUHHOCTH BXOMSIIUX B HEro MEPEMEHHBIX, CTPOUTH
TaOIHIIBI UICTUHHOCTH JIJISl JIOTUYECKUX BBIPAKCHUN;



PAcCKpbIBaTh CMBICI MOHSATUN «UCIIOTHUTEIbY», «AITOPUTM», «IIPOTPaMmayy,
MOHUMAsI Pa3HUILY MEXY YHOTPEOJECHUEM dTUX TEPMUHOB B OOBIICHHON peyu U B
uHpOpMaTHUKE;

OMHCBHIBATh AJTOPUTM PEIICHMs 3aJladyd Pa3IMYHbIMU CIOCO0aMHU, B TOM
YHCJIe B BUJIE OJIOK-CXEMBEI;

COCTaBJISATh, BHIMIOJIHITH BPYYHYIO U HA KOMITBIOTEPE HECIIOKHBIE aJlTOPUTMBI
C HCHOJIb30BAaHWEM BETBJICHUM W LUKIOB JJIsl YIOPABICHUS WCIIOJIHUTEISIMU,
TakuMu kak Pobot, Uepemnamika, UepTExXHUK;

HCIIOJIb30BaTh KOHCTAHTBI U TEPEMEHHBIC PA3IUYHBIX THUIOB (YHUCIIOBBIX,
JIOTUYECKUX, CHMBOJIBHBIX), @ TaKKe COJACPIKAIINE MX BBIPAKCHUS, UCIOJIb30BaTh
OmnepaTop NPUCBAaUBAHUS;

WCITIOJIB30BAaTh MPHU pa3padOTKe MPOrpamMM JIOTUYECKUE 3HAYCHUS, OTIECPAIHH
Y BBIPAKECHUS C HUMH;

aHAJIM3UPOBATH MPEJIOKEHHBIE AJITOPUTMBI, B TOM YHUCJIE ONPEICIATh, KaKHe
pEe3yabTaThl BO3MOXKHBI MPU 3aJaHHOM MHOXECTBE UCXO/IHbIX 3HAYCHU;

co3/laBaTh W  OTJaXUBaTh MpPOTpaMMbl HAa  OJHOM U3  SI3BIKOB
nporpammupoBanus  (Python, C++, Ilackams, Java, C#, IlkomabHBIN
AnropuTMudecKuil S3BIK), peanu3yIomMe HECI0XKHBIC alrOpUTMbI 00pabOTKH
YHCJIOBBIX JAHHBIX C HCIOJIb30BAaHUEM LIMKJIOB W BETBJICHHN, B TOM 4YHCIE
peAU3YIOIIME MPOBEPKY AETMMOCTH OJHOTO IIEJIOT0 YKCIa Ha JPYyroe, NPOBEPKY
HaTypaJIbHOTO YKCJia Ha POCTOTY, BhIACICHUS TU(Dp U3 HATYpaTbHOTO YHCIIA.

K konmy oOyuenuss B 9 kjacce y oOydaromierocss OyayT copMUpOBaHBI
CIIEYIOIINE YMEHHUS:

pa30uBaTh 3aJayd Ha TMOJ3a7aud, COCTABJIATH, BBHIMOJHITH BPYYHYIO U Ha
KOMIIBIOTEPE HECIJIOKHbIE AJTOPUTMBI C HCIIOJIB30BAHUEM BETBIICHUHM, IIUKIIOB U
BCIIOMOTATENIbHBIX aJITOPUTMOB Ui YIPABJICHUS HCHOJHUTENSAMU, TAaKUMU Kak
Po6oT, Uepenarika, UepTExXHUK;

COCTaBIISITh M OTJIAKUBATH MPOTPAMMBI, PEAIU3YIONINE THIIOBBIE alTOPUTMBI
00pabOTKM YHMCJIOBBIX MOCIEAOBATEIIBHOCTEH WJIM OJHOMEPHBIX YHCIIOBBIX
MacCUBOB (ITOMCK MAaKCUMYMOB, MUHUMYMOB, CYMMbI WJIM KOJINYECTBA 3JIEMEHTOB
C 3aJIaHHBIMH CBOMCTBaMH) Ha OJHOM W3 SI3BIKOB MporpammupoBanus (Python,
C++, Ilackans, Java, C#, llIkonpHBIN ATTOPUTMUYCCKUN SI3BIK);

PacKpbIBaTh CMBICT TIOHATHHA «MOJETBY, «MOJCTUPOBAHUE», OMPEISAThH
BUJBI MOJIEJIEH, OLIEHWBATh aJEKBATHOCTh MOJIEIN MOJAEITUPYEMOMY OOBEKTY U
LEJISIM MOJACITUPOBAHUS;

UCIIONIb30BaTh Tpadbl M JEepeBbs I MOJACIUPOBAHUS CHUCTEM CETEBOM U
UEepapXU4YecKOl CTPYKTYpbl, HAXOUTh KpaTyailimii myTh B rpade;



BBIOMPATH CIIOCOO MPECTABICHUS JAHHBIX B COOTBETCTBHM C NMOCTABICHHOM
3ajavyeil  (Tabmmibl, CXeMmbl, TpaduKH, [AUarpaMMbl) C HCIOJB30BaHUEM
COOTBETCTBYIOIIUX IPOrPAMMHBIX CPEICTB 00PaOOTKH JAHHBIX;

UCIIOJIb30BaTh  AJIEKTPOHHbIE TaOMUIBl Uil OOpaOOTKH, aHamu3a U
BU3yalM3allMM YHUCJIOBBIX JAHHBIX, B TOM YMCIE C BBIJCJICHUEM JHala3oHa
TaONHIIBI ¥ YIIOPSAOUYNBAHUEM (COPTHPOBKOM) €T0 DJIIEMEHTOB;

CO3/1aBaTh W MPUMEHSTH B 3JICKTPOHHBIX TaOIUIIaX (GOPMYIIBI ISl pacu€ToB C
UCIIOJIb30BAaHUEM BCTPOEHHBIX apupMeTnuyeckux (yHKUUNA (CyMMHUPOBAHHE U
10JICYET 3HAUEHUH, OTBEYAIOIINX 33JaHHOMY YCIIOBUIO, CpeiHEE apu(PMETHUECKOE,
NOMCK  MaKCHUMaJbHOTO M  MHUHUMAQJIBHOTO  3HAueHus), aOCOIIOTHOH,
OTHOCUTEJIBHOM, CMEIIAHHOM aipecaly;

UCIIONIb30BaTh JJIEKTPOHHBIE TAOJMUIBI Ui YUCIEHHOTO MOJEITUPOBAHUS B
IPOCTHIX 33Ja4ax U3 pa3HbIX MPEIMETHBIX 00IacTel;

UCIIOJIb30BaTh ~ COBPEMEHHbIE  MHTEPHET-CEPBUCHI (B TOM  YHUCIE
KOMMYHUKAIIUOHHBIE CEpPBHUCHI, OOJIAYHbIE XPAHWIMINA JAHHBIX, OHJIAIH-
nporpamMmbl  (TEKCTOBBIE M TpaUUecKue pPEeNaKTOpbl, Cpeabl pa3paboTKH)) B
y4eOHOH ¥ MOBCEIHEBHOU JIEATEIbHOCTH;

OPUBOJUTH TPUMEPBl HCIIOJI30BAHUA T'E€OMH(MOPMALIMOHHBIX CEPBHCOB,
CEpBUCOB TOCYJapCTBEHHBIX YCIYr, 0Opa3oBaTelbHBIX cepBUCOB MHTepHeTa B
y4eOHOH ¥ MOBCEIHEBHOM JI€ATEIbHOCTH;

UCIIOJI30BaTh  pa3jIMYHble  CPEACTBAa  3AlUTBl  OT  BPEJAOHOCHOIO
IPOrpaMMHOr0  00€CIEeUYEeHMs], 3allUIIATh MEPCOHAIBHYI HHPOPMAIUIO OT
HECaHKIIMOHUPOBAHHOI'O JOCTyMa M €ro MOCIEACTBHM (pasrialieHusi, MOJMEHBHI,
yTpaThl JAaHHBIX) C YYETOM OCHOBHBIX TEXHOJIOIMUECKUX M  COIMAJIbHO-
NICUXOJIOTUYECKUX  acCleKTOB  HCMONb30BaHUs ceth  HMHrepHer  (cereBas
aHOHMMHOCTb, HIU(PPOBOH Cliell, Ay TEHTUYHOCTh CYOBEKTOB M PECYPCOB, OTACHOCTh
BPEIOHOCHOTO KO/Q);

pacrno3HaBaTh MOMBITKU U MPEAYNPEkKAaTh BOBICUEHHE ce0sl U OKPYKaIOLIUX
B JIECTPYKTHBHBIE U KpUMHHAJIbHbIE (DOPMBI CETEBOM AKTHMBHOCTH (B TOM YHCIIE
KHOepOYJUTHHT, (DUILIMHT).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakruuyeckue (1upp )
NPOrpamMmbl Bcero o0pa3oBaTre/ibHbIE
padoThI padoTshI
pecypcsbl
Pa3zgea 1. TeopeTrudeckue 0CHOBbI MH()OPMATUKH
bubnunoreka LIOK
. 3
11 CHCTEMbI CHHCICHILA 0 L https://m.edso0.ru/7f418516
. bubmuoreka [{OK
. 4
1.2 DNeMEHTbl MaTEMaTUYECKOM JIOTUKH 6 1 https://m.edsoo.ru/7f418516
Hroro no paszneny 12
Pa3nes 2. Anroput™Mbl M NpOorpaMMHupoOBaHue
51 HcnonHuTeny U anropuTMsl. 10 1 4 bubmmnoreka HOK
' ANTrOpUTMHUYECKNE KOHCTPYKIIMH https://m.eds00.ru/7f418516
bubmmoreka IIOK
. 6
22 #A3BIK POTPAMMHPOBAHI o https://m.eds00.ru/7f418516
bu6nunorexa LIOK
. 2
23 AHAIIH3 QITOPUTMOB 2 https://m.edso00.ru/7f418516
Hroro no paszneny 21
Pe3epBHOE Bpemst 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 19



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

KounyecTBO 4acoB JIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruyeckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTshI
pecypcsbl
Paznea 1. lndpoBasi rpaMOTHOCTD
11 I'mo6anpHas cetb IHTEpHET U cTpaTerun 3 bubnuotexa [JOK
' 0€30I1aCHOr0 MMOBE/ICHHS B HEM https://m.edso00.ru/7f41a7d0
bubmuorexa [JOK
1.2 P 2
aboTa B HH(QOPMAIIMIOHHOM IIPOCTPAHCTBE 3 https://m.edsoo.ru/7f41a7do0
Hroro mo pazueny 6
Pa3nes 2. Teopernueckue 0CHOBbI HH(POPMATHKH
bu6mmoreka [IOK
2.1 M 1 4
O/ICTIMPOBAHHE KA METOL TOSHAHKA 8 https://m.edsoo.ru/7f41a7d0
Hroro mo pazueny 8
Pa3nes 3. Anropur™Mbl M1 IpOrpaMMHpOBaHue
bu6mmorexa [IOK
3.1 P 6 1 5
a3paboTia asrOpHTMOB H IPOTpamM https://m.edsoo.ru/7f41a7d0
bu6mmorekxa [IOK
3.2 2
¥mpaserine https://m.edsoo.ru/7f41a7d0
Hroro 1o pasneny 8
Pa3nen 4. UngopManoHHbIe TEXHOJIOTHHT
bu6mmoreka [IOK
41 1 8
DUICKTPOHHBIC TAOHLEI 0 https://m.edsoo.ru/7f41a7d0
4.2 HNudopmanroHHbIe TEXHOJIOTHH B 1 bubnuoreka [IOK



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

COBPEMEHHOM OOIIECTBE

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

Uroro no pazgeny

11

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

33

19



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

HOYPOYHOE INIVIAHUPOBAHUE

8 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabubie | IlpakTuyeckue
n/n Bcero U3y4eHust o0pa3oBaTejibHbIE
padoThI padoTshI
pecypcsl
1 Herno3unuonHbIe ¥ TO3UIMOHHBIE 1 bubmuorexa [JOK
CHUCTEMBI CUUCIICHUS 03.09.2025 | https://m.edsoo.ru/8a1649e0
2 PasBepuyras popma 3amucu yucnia 1 bubmmorexa [JOK

10.09.2025 | https://m.edsoo.ru/8al64ba2

JIBoMuHast cuCTEMa CUUCIICHHS.
3 Apudmerndeckue onepanum B 1 1
JIBOUYHOM CHCTEME CUUCIICHUS

bu6mmoreka [IOK
17.09.2025 | https://m.edsoo.ru/8a164d96

4 BocsMepuyHast cucteMa CUUCIIEHUS 1 1 bubmorexa [JOK
P 24.09.2025 | https://m.edsoo.ru/8a165296
5 [HecTHaauarepuyHas cucTemMa 1 1 bubnuoreka [IOK
CUHCIIEHUS 01.10.2025 | https://m.edsoo.ru/8a16549¢
O000I11IeHNE U CUCTEMATHU3AIHS
6 3HaHui Mo TeMe «CucTeMsl 1 Eubmorexa IIOK
08.10.2025 | https://m.edsoo.ru/8al6564c
CUHCIIEHUS
7 Jlornueckue BBICKA3bIBAHUS 1 Eubmorexa IIOK
15.10.2025 | https://m.edsoo.ru/8al657fa
8 Jlornueckue onepanuu «u», «AIN», 1 1 bubnnoreka [JOK
«HEY 22.10.2025 | https://m.edsoo.ru/8al65b56
9 OnpeneneHre ICTUHHOCTH 1 1 bubnnoreka [HOK

COCTaBHOI'O BBICKA3bIBAHUSI 05.11.2025 | https://m.edsoo.ru/8a165cf0



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

10

Tabmauisl UICTUHHOCTH

12.11.2025
11 Jlornueckue 351€MEHTHI bubmorexa HOK
19.11.2025 | https://m.edsoo.ru/8al65e94
KonTponbhas pabota no teme
12 «2NeMeHThl MAaTEMaTH4YECKOM bubmmorexa [JOK
26.11.2025 | https://m.edsoo.ru/8a178c38
JIOTUKH»
13 [Tonsitne anroputma. McnosHutenu bubnnoreka [JOK
aJrOpUTMOB 03.12.2025 | https://m.edsoo.ru/8al7949e
14 CgoiictBa asiropur™a. Crioco0sl bubnnorexa [HOK
3aIIUCH ATOPUTMA 10.12.2025 | https://m.eds00.ru/8a179606
AnropuT™MHYeCcKas KOHCTPYKITUS
1 . HHBII
5 «cienoBanuey. JINHEHHBII 17122025
AITOPUTM
AnropuT™MHYECKas KOHCTPYKITUS
1 :
6 «BETBJICHUEY: TTOJIHASI U HEMOJIHAS 94,12 2095
bopMbI
17 AnTopuTMHUYECKast KOHCTPYKIIHS bubnmnorexa [JOK
«IOBTOPEHUE) 14.01.2026 | https://m.edsoo.ru/8a17998a
18 DopMaIbHOE UCTIOTHEHNE bubnuorexa [IOK
ajaropuTMa 21.01.2026 | https://m.edsoo.ru/8al79aac
PazpaboTka HECTTOKHBIX
19 AJITOPUTMOB C UCIIOJIb30BAHUEM bubnnoreka [JOK
LIUKJIOB JUUISl YIIPABJICHUS 28.01.2026 | https://m.edsoo.ru/8al79elc
dbopManbHBIMU UCTIOTHUTEISIMU
Pa3paboTka HECTOKHBIX
20 QITOPUTMOB C UCITOJIb30BAHUEM bubmorexa HOK
P 04.02.2026 | https://m.edsoo.ru/8al79elc

[UKJIOB Y BETBJIICHUHN IS



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

yIrpaBJieHus] pOPMaTbHBIMU

UCTIOTHUTEIISIMU
21 BolnonHenue anroputMon bubmmorexa LIOK
11.02.2026 | https://m.edsoo.ru/8al7a06a
O000111eHrE U CUCTEMATU3 AL
99 3HaHUM 1o TeMe «VcroaHuTENn U bubmuorexa [JOK
AITOPUTMBL. AJITOPUTMUYECKUE 18.02.2026 | https://m.edsoo.ru/8al7al8c
KOHCTPYKITU
23 SA3b1k mporpammupoBanus. Cucrema
IPOrpPaMMHUPOBAHHUS 25.02.2026
24 [Tepemennsie. Oneparop
MIPUCBAaNBAHMS 04.03.2026
o5 [IporpamMMupoBanme TUHEHHBIX
AJITOPUTMOB 11.03.2026
26 Pa3zpaboTka nmporpamm,
COJIEpXKAIINX ONepaTop BETBICHUS 18.03.2026
27 Jlnanorosas oTiaaka nporpamm 95.03.2026
28 [uki ¢ ycnoBueM 08.04.2026
. bubnuorexa [JOK
29 Hytre ¢ mepeneritioit 15.04.2026 https://m.edsogru/8a17ac4a
30 ObpaGoTka CHMBOTEHEIX AAHHEIX 22.04.2026 Et?r?sj?;/l;f;;gﬁgaﬂad&
O06o01IeHre U cucTeMaTHu3alus
31 3HaHUM MO TeMe «S3bIK bubnmoreka [JOK
nporpammupoBaHus» [IpoBepounas 29.04.2026 | https://m.edsoo.ru/8al7ae8e

pabora



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

32

PesepBHeiit ypok. O600ICHHE U
cUcCTEeMaTu3alus 3HAaHUM U yMEHUI
1o Kypcy uHdopmaTuku 8 kiacca /
Bcepoccuiickast mpoBepoyHas
pabora

06.05.2026

bubmuorexa [JOK
https://m.edsoo.ru/8al7b456

33

Ananu3z anroputmMoB. OnpeneneHue
BO3MOXKHBIX PE3YJIbTaTOB PAOOTHI
aIropuTMa MpHU 3aJaHHOM
MHO>KECTBE BXOHBIX JIaHHBIX

13.05.2026

bu6mmoreka [IOK
https://m.edsoo.ru/8al7afa6

34

Ananu3 anroput™moB. Onpezenenue
BO3MOJXKHBIX BXOJIHBIX JaHHBIX,
MPUBOISAIINX K JAHHOMY PE3YJIbTaTy

20.05.2026

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

19



https://m.edsoo.ru/8a17b456
https://m.edsoo.ru/8a17afa6

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
ara nudgpoBbie
Ne n/m Tema ypoka KonTpoabubie IIpakTuueckue A op
Bcero U3ydeHust o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchbl
1 I'mo6anbnas cetb MuTepHeT. IP- 1 bubnmnoreka [JOK
azpeca y310B. bosnblive nanseie 01.09.2025 | https://m.edsoo.ru/8al7b578
bu6mmorexa [IOK
2 nu 0 1
HpopMALHOHHAs Ge30MACHOCTS 08.09.2025  https://m.edso0.ru/8a17b690
VYyer nousATHs 00 HHPOPMALMOHHOM
3 0€30MacHOCTH IIPU CO3/IaHUU 1 bubnnoreka [JOK
KOMIUICKCHBIX HH(OPMAITHOHHBIX 15.09.2025  https://m.edsoo.ru/8al7b7bc
00BEKTOB B BUJIE BEO-CTpaHHUI]
4 Bunpl 1eITeIbHOCTH B CETH 1 bu6mmoreka [JOK
Hurtepuer 22.09.2025  https://m.edsoo.ru/8al7b8e8
O0avHbIe TEXHOJIOTHH.
5 Hcnons3oBanue oHnaitH-oduca 1 1 1 bubmmorexa LHOK
29.09.2025  https://m.edsoo.ru/8al7bale
pa3paboTKu JOKYMEHTOB
O00011eHre U CUCTEMATU3ALIS
3HAHMUH 1O TeMaM «I J100anbHas CeTh
6 HHTepHeT U cTpaTeruu 0€30macHOro 1 1 bubmorera [JOK
P pu 06.10.2025  https://m.edso0.ru/8al7bb36
MOBEJICHUS B Hely, «PaboTa B
UH(OPMAIIMOHHOM TIPOCTPAHCTBE»
7 Moaenu 1 MOJIETUPOBAHHUE. 1 bubnuotexa [JOK
Knaccudukanuu moneneit 13.10.2025  https://m.edsoo.ru/8al7be06
bubmuoreka [JOK
8 Tab 1
ADIITIHBIC MOACIH 20.10.2025  https://m.edsoo.ru/8al7c04a



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
https://m.edsoo.ru/8a17c04a

Pa3zpaboTka oqHOTAOMMYHON Oa3bI

9 .C
naHHbIx. CocTaBJeHHE 3apPOCOB K 10.11.2025
0a3e IaHHBIX
I'pad. Becoras marpuna rpada.
JlmHa TyTH MEXTy BEpIIMHAMU
10 .B
rpa(bil BIUMCIIEHUE KOJIMYECTBA 17.11.2025
nyTel B HalpaBIEHHOM
aIUKINYecKoM Trpade
11 Hepero. [lepebop BapruaHTOB ¢
IIOMOMIBIO JiepeBa 24.11.2025
12 Maremarndeckoe MOIEIIMPOBAHUE bubmioreka IJOK
P 01.12.2025  https://m.edsoo.ru/8al7c392
13 OTanbl KOMIIBIOTEPHOTO bubnnorexa [HOK
MOJICJIUPOBAHUSA 08.12.2025  https://m.edsoo.ru/8al7c4aa
O00011eHNEe U CUCTEMATU3ALIS
14 3Hanui. KonTposiasHas paboTa mo bubnuoteka [JOK
TeMe «MoienupoBaHue KaK METO/T 15.12.2025  https://m.edsoo.ru/8a17c9c8
MO3HAHUS
Pa30Ouenne 3agaun Ha mog3amayn.
CocraBiieHHE anropuTMOB U
15 IIPOrpamM C MCHOJIb30BaHUEM bubmorexa HOK
. 22.12.2025  https://m.edsoo.ru/8al7ch12
BETBJICHHH, ITUKIIOB H
BCIIOMOTaTEeNbHBIX AJITOPUTMOB
16 OnHOMEpHBIC MaCCHBBI bubmotexa [JOK
A P 29.12.2025  https://m.edsoo.ru/8al7cc3e
17 Tumnossle anropuT™Mel 00pabOTKH bubnnoreka [JOK
MacCHBOB 12.01.2026  https://m.edsoo.ru/8al7cd60
18 CopTupoBKa MaccuBa



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

19.01.2026

19 O0paboTka MoTOKa JaHHBIX bubmorexa HOK
P A 26.01.2026  https://m.edsoo.ru/8al7d01c
O000111eHrE U CUCTEMATU3 AL
20 3Hanuil. KontponpHas padora no bubnmoreka [JOK
TteMe «Pa3paboTka anropuTMoB U 02.02.2026 = https://m.edsoo.ru/8al7dlca
pOrpaMm»
21 VYmpasnenue. Curnan. OOparHas bubnuorexa [JOK
CBSI3b 09.02.2026  https://m.edsoo.ru/8al7d4d6
bubmuorexa [JOK
22 P
00OTH3HPOBANHbIE CHCTEMEL 16.02.2026  https://m.edsoo.ru/8al7d602
DOneKTpOHHbIE Ta0IULIbl. TUTIBI
23 AQHHBIX B UYEUKaX AIEKTPOHHOMN bubmorexa HOK
8 P 02.03.2026 = https://m.edsoo.ru/8al7d710
TaOJIUIIBI
24 PenaxtupoBanue u bu6mmorexa [IOK
dbopMaTupoBaHue TaOIHII 16.03.2026  https://m.edso0o.ru/8al17d832
Bcerpoennbie KIIWH JUTSI TIOUCKA
25 MaKEHM a I\TIZ:I{I/I;/II :[ CYMMBI U bubmorexa HOK
yMe, yMa, Eym 23.03.2026  https://m.eds00.ru/8a17d990
CpeIHero apupmMeTHIeCKOro
26 CopTtupoBka 1 GuUIbTpaIus JaHHBIX bubnmnoreka [JOK
B BBIJEJIIEHHOM JIMAana30He 06.04.2026 | https://m.edsoo.ru/8al7db70
97 [Toctpoenue nuarpamm u rpaukoB bubnnoreka [JOK
B DJICKTPOHHBIX TaOIHIIaX 13.04.2026 @ https://m.edsoo.ru/8al7e08e
28 OtHOcuTenbHAas, a0COTIOTHAS U bubnuotexa [JOK
CMeIIaHHas ajapecarus 20.04.2026  https://m.edsoo.ru/8al7e2b4
29 VYcnoBHBIE BHIYUCICHUS B bubnmoreka [JOK
AJICKTPOHHBIX TaOJIHUIIAX 27.04.2026 | https://m.edsoo.ru/8al7e6ba
30 O0paboTka OONBITNX HAOOPOB bubnmoreka [JOK



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

JTAHHBIX 04.05.2026 | https://m.edsoo.ru/8al7e87c
31 UucneHHoe MOJETMPOBAHUE B 1 1 bubnnoreka [HOK
AIIEKTPOHHBIX TAOJIHIIAX 11.05.2026 = https://m.edsoo.ru/8al7eaca
O000111eHrE U CUCTEMATU3 AL
32 3HAHUH 10 TeMe «DIIEKTPOHHEBIE 1 Eubmorexa ITOK
P 18.05.2026  https://m.edsoo.ru/8al7ec3c
TaOJIULIBI»
Posb uH(pOpMALIMOHHBIX
33 TEXHOJIOTUH B Pa3BUTUH DKOHOMHUKH 1 bubmorexa [JOK
P 25.05.2026 | https://m.edsoo.ru/8al7ed54
MHpa, CTPaHbl, pErHOHA
OBLIEE KOJIMYECTBO YACOB I10 33 19

[NPOTPAMME



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

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

8 KUIACC
Kox .
IIpoBepsiemble NpeAMeTHBIE Pe3YJIbTAaThl 0CBOCHHS OCHOBHOM
NPOBepPsIeMOro .
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJabTara
1 ITo Teme «TeopeTnueckre OCHOBbI UHPOPMATUKI»
11 [ToscHAT, Ha mnpuMepax pa3iuuus MEXAY [O3ULUOHHBIMU U
' HENO3UIMOHHBIMU CUCTEMAaMK CUUCIICHUS
3anuchiBaTh M cpaBHMBaTh Iienble unciaa oT 0 mo 1024 B paznuuHbIX
1.2 HO3ULIMOHHBIX CUCTEMaX CUUCIIEHUs (C OCHOBaHUSMH 2, 8, 16), BHIIOIHATH
apu@meTHyecKue onepanuu HaJ HUIMU
. PackppiBaTh CMBICT MOHATUN «BBICKa3bIBAaHHEY, «JIOTMYECKAs ONepanus»,
' «JIOTHYECKOE BBIPA)KEHUE
3anuchIBaTh JIOTMYECKHE BBIPAKEHUS C MCIIOJIB30BAHMEM JM3BIOHKIUH,
14 KOHBIOHKIIMM W OTPULIAHUS, ONPEIENATh MCTUHHOCTb JIOTUYECKUX
' BBIPQ)KEHUI, €CIIM M3BECTHbl 3HAYEHHUS HCTUHHOCTU BXOJAIIUX B HETrO
MEPEMEHHBIX, CTPOUTH TaOJIULIbl HCTUHHOCTHU IS JJOTHYECKUX BbIpaXKEHUM
2 ITo TemMe «ANTOPUTMBI ¥ IPOTPAMMHUPOBAHHUE
PackppIBaTh CMBICI TOHATHI «MCIOJHUTEINDY, «AITOPUTM», «IIPOrpaMMa,
2.1 MOHUMAs Pa3HULLY MEXIY YNoTpeOJIeHHEeM 3THX TEPMHHOB B OObIIEHHON
peur u B u”HQOpMaTUKe
25 OnucelBaTh alrOpUTM pELIeHMs 3a/ladll Pa3IMYHbIMH CIIOCOOaMH, B TOM
' qucie B BUAE OJ10K-CXeMbl
CocTaBysATh, BBIIOJIHATH BPYYHYHO M Ha KOMIIBIOTEPE HECIOXKHBIE
2.3 QITOPUTMBI C HCIIOJNB30BAHUEM BETBJICHUN W LMKIOB Ui YIpPaBIIEHUS
VCIIOJTHUTENSIMU
Hcnonp30BaTh KOHCTAHTBI M NIEPEMEHHBIE PA3JIMYHBIX TUIOB (YHCIIOBBIX,
2.4 JIOTUYECKUX, CHMBOJIBHBIX), @ TakXXe COJAepXalllhie WX BbIPAKEHUS,
MCII0JIb30BaTh ONEpaToOp NPUCBAUBAHUS
2.5 Hcnonb3oBaTe mOpu  pa3paboTKe MPOrpaMM JIOTMYECKHE 3HAYCHMS,




oncpanri U BEIPAXKCHHA C HUMHA

2.6

AHaJII/ISPIpOBaTI) MNpECATOKEHHBIC aJITOPUTMBI, B TOM YHCJIC OIPCACIIATH,
KakKuec pe3ylibTaTbl BO3MOXHBI IIPpU 3aJaHHOM MHOXCCTBC HCXOIHBIX

3Ha4YCHUH

2.7

Co3maBaTh ¥ OTJIQKUBATh MPOrpaMMbl  HAa OJHOM U3  S3BIKOB
nporpammupoBanus (Python, C++, Ilackane, Java, C#, IllkosnbHblit
AnroputMudYecKHid  SI3BIK), peaNM3yIOUIMe HECIOXHBIE AITOPUTMBI
00pabOTKM YMCIIOBBIX JAHHBIX C UCIOJIB30BAHUEM IIMKJIOB U BETBIICHHA, B
TOM YHCJIE PEANN3YIONINE POBEPKY JEIMMOCTH OJHOTO IEJIOT0 YhCia Ha
Jpyroe, IpoBEPKY HATYpaJIbHOI'O YMCIIa HA TPOCTOTY, BBLACTICHUS UDp U3

HaTypaJIbHOI'O YMUCJia

9 KIIACCA

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHLBIC PE3YJIbTAaThl 0OCBOCHUA OCHOBHOM
06p330BaTeJILHOﬁ nmporpaMmbl OCHOBHOI'O 001ero 06p33OBaHI/Iﬂ

1

[To Teme «l{udpoBasi r(paMOTHOCTHY

11

Mcnonb30BaTh  COBPEMEHHBIE  WHTEPHET-CEPBUCHI (B TOM  4HCIIE
KOMMYHMKAIIIOHHBIE CEPBUCHI, 00JauHble XpaHWIWIIA JaHHBIX, OHJIANH-
porpaMMsbl (TEKCTOBbIE U rpauiecKkue peJakTopbl, Cpesibl pa3paboTKH) B

y4eOHOM U TTOBCEIHEBHOM JESITEIIbHOCTH

1.2

[TpuBOIUTE MpUMEpPHI HCIIONB30BaHUS TC€OMH()OPMALMOHHBIX CEPBUCOB,
CEpBUCOB  TOCYJApCTBEHHBIX  YCIYr, 00pa3oBaTelbHBIX CEPBUCOB

WuTepHera B yueOHOM U MOBCEHEBHON JESATENbHOCTH

1.3

Hcnonb30BaTe  pasiMyHblE CPEACTBA  3aLUTBl  OT  BPEAOHOCHOIO
IPOrPaMMHOr0 OO€CTIeYeHHs, 3alUIIaTh EPCOHATBHYI0 HH(OPMAIUIO OT
HECaHKIMOHMPOBAHHOIO JOCTya M €ro IOCIeACTBUN (pa3rialieHus,
MOJMEHBI, yTpaThl JAaHHBIX) C Y4ETOM OCHOBHBIX TEXHOJOTMUECKUX H
COLIMAJILHO-TICUXOJIOTUYECKUX AaCIeKTOB HCIOJIb30BaHUsA ceTH VHTepHer
(ceTeBasi aHOHUMHOCTb, IM(POBOI ciel, ayTeHTUYHOCTb CYOBEKTOB M

PECYpCOB, OMACHOCTh BPEJOHOCHOTO KOJIa)

1.4

Pacro3HaBaTh TONBITKM W MpEeAyNpexaaTb BOBIEUEHHE ce0s U
OKpYXaloIIUX B JIECTPYKTUBHbIE U KPUMHHAJIbHBIE (OPMBI CETEBOM

AKTUBHOCTH (B TOM 4YHCIIe KHOEpOYIUIMHT, (PUIITMHT)




ITo Teme «Teopernueckre 0OCHOBBI HHOOPMATHKI

2.1

PaCKpBIBaTB CMBICJT TIOHSTHM «MOJECIb», «MOACIIUPOBAHUCY, OIPEACIIATH
BUBI MOI[GJICﬁ, OLCHUBATL AJACKBATHOCTL MOACIU MOICINPYCMOMY

06’BCKTy " OeJIsIM MOACIUPOBaHUsA

2.2

Hcmons3oBaTh Fpa(l)I)I U ACPEBbA IJII MOACITIUPOBAHUA CUCTEM CEeTEBOH U

MEPAPXUUECKOHN CTPYKTYPBI, HAXOAUTh KpaTYalIlii myTh B Tpade

ITo TemMe «ANTOpUTMBI U IPOTPAMMHUPOBAHUE

3.1

Pa3buBath 3a1aun Ha MojA3aaa4yu, COCTABIATh, BHIMOJIHATh BPYUHYIO M Ha
KOMITBIOTEPE HECJIOKHBIE AITOPUTMBI C HCIIOJIb30BAHUEM BETBJIICHUH,
UUKJIOB W BCIOMOTAaTENbHBIX  QJITOPUTMOB  JUIA  YIPABICHUSA

HUCIIOJIHUTCIIIMHA

3.2

CocTaBnsiTh ¥ OTJQXKWBAaTh MPOTPAMMBI, PpPEATH3YIOIIUE THUIIOBBIC
QITOPUTMBI ~ OOpa0OTKM  YHUCIIOBBIX  IOCJIEIOBATEIBHOCTEH WM
OJIHOMEPHBIX YHUCJIOBBIX MAacCHUBOB (IIOMCK MaKCHMyMOB, MHUHHUMYMOB,
CYMMBI WJIM KOJIMYECTBA DJIEMEHTOB C 33/IaHHBIMU CBOMCTBaMH) Ha OJTHOM
u3 s3bIkOB  mporpammupoBanus (Python, C++, Ilackams, Java, C#,

[konpHBIA ANroputMudeckuil S3bIk)

[To Teme «MHGOpPMAIIOHHBIC TEXHOJIOTHI

4.1

BeiOupats crioco® mpepcTaBieHUS JAHHBIX B COOTBETCTBHH  C
MOCTaBIIEHHOW 3afaueil (TabmUIBl, CXeMBbl, TpaQuKd, TUATPAMMBI) C
WCIIOJIb30BAHUEM COOTBETCTBYIOIIUX TMPOTPAMMHBIX CPEACTB 00pabOTKH

JaHHBIX

4.2

Hcnons30BaTh SJICKTPOHHBIC Ta6J'II/II_ILI JJIA O6pa6OTKI/I, aHalli3a H
BHU3yaJIM3alluu YUCJIOBBIX JAHHBIX, B TOM YHUCJIC C BBIACICHUCM AWAIla30Ha

TaOJIUIIBI M YIIOPAJOYMBAHUEM (COPTUPOBKOI) €0 3IIEMEHTOB

4.3

Co3ngaBaTh M NpPUMEHATh B D3JEKTPOHHBIX Tabmuuax QopMynbl s
pacuéToB C HCMOJIb30BAaHUEM BCTPOEHHBIX apUPMETHUECKUX (QYHKIUMA
(cyMMHpOBaHUE U MOJCYET 3HAYCHUH, OTBEUYAIOIINX 33JaHHOMY YCJIOBHIO,
cpenHee apupMeTHYecKoe, IMOUCK MaKCUMalIbHOIO W MHUHHUMAJIbHOTO

3Ha‘-ICHI/IH), a6COHmTHOﬁ, OTHOCHTCHBHOﬁ, CMEIIIaHHOM aapecannun

4.4

Hcnons30BaTh OJICKTPOHHBIC Ta6J'II/II_IBI IJIL YUCIICHHOT'O MOACIIMPOBAHUA B

MIPOCTHIX 3a7jauax U3 pa3HbIX MMPEAMETHBIX o0iacTen




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJePKAHUS
1 Teoperuueckrne 0CHOBBI UHPOPMATUKHI
Heno3unuonHuele M MO3UIMOHHBIE cUCTeMbl cuucieHus. Aindasut. OcHoOBaHHE.
11 Pazpépuyras ¢opma 3ammcu uumcna. IlepeBox B JECATUYHYIO CHUCTEMY YHCeD,
3alMCaHHBIX B IPYIrUX CUCTEMaX CUUCIECHUS
1.2 Pumckast cucrema cunciaeHus
JBonuHas cucrema cuncieHus. IlepeBos nenbix uncen B npenenax ot 0 go 1024 B
JBOMYHYIO cUCTeMy cuucieHus. BocemepuuHnas cucrema cuucienus. llepeBon
13 YuCcel W3 BOCBMEPUYHON CHCTEMbl B JIBOMYHYIO M JIECATHUYHYIO CUCTEMBbI HU
' oboparHo. IllectHamumarepuuHas cucremMa cuucieHus. llepeBony dymcen u3
LIECTHAAATEPUYHON CHCTEMbl B JIBOUUHYI), BOCBMEPUYHYIO U JIECITHYHYIO
CHCTEMBI U 00paTHO
1.4 Apudmernyueckue oneparyy B JBONIHON CUCTEME CUNCICHUS
Jlornueckue BBICKA3bIBaHUA. Jlornueckue 3HAYECHUS BBICKA3bIBAaHUM.
OneMeHTapHble W COCTaBHBIE BbICKa3bIBaHMs. Jlormdeckue onepanuu: «u»
15 (KOHBIOHKIUS, JIOTUYECKOE YMHOXXEHME), <«WIN» (IU3BIOHKIMS, JIOTUYECKOE
' CIIO’)KEHHE), «He» (Joruyeckoe orpuuanue). [Ipuopurer goruyeckux onepaunui.
Onpenenenre UCTUHHOCTH COCTaBHOT'O BBICKA3bIBAaHUS MPU U3BECTHBIX 3HAUEHUSX
VCTUHHOCTHU BXOJSIINUX B HETO 2JIEMEHTAPHBIX BbICKa3bIBaHUM
16 Jlornueckue BbIpaxeHus. IIpaBuna 3ammcn noruueckux BblpaxkeHuil. Iloctpoenue
' TaOJIUI] ICTUHHOCTH JIOTHYECKHUX BBIPAKEHUIN
1.7 Jlormueckue 31eMeHThl. 3HAKOMCTBO C JIOTHYECKHMHU OCHOBaMHU KOMIIBIOTEPA
2 AJTOpUTMBI U IPOTPAMMUPOBAHKE
51 [TonsTre anroput™ma. McrionHUTENIN anropuTMOB. AJITOPUTM KAaK IJIaH yIPaBICHUS
' UCIIOJIHUTENIEM
25 CaoiictBa anroputma. CrocoObl 3amucH airopuTrMa (CIOBECHBIM, B BHJIE OJIOK-
' CXEMBI, POrpaMma)
23 AnroputmMuyeckue KOHCTpyKUMH. KoHCTpykuus «ciepoBaHuey. JIMHEHHBIN

AJITOPUTM. Or PAHUYCHHOCTDb JIMHEMHBIX AJITOPUTMOB: HCBO3MOXXHOCTDH




npeaAyCMOTPETh 3aBUCHUMOCTD ITOCJIICAOBATCIbHOCTHU BBIIMOJTHACMBIX I[GﬁCTBHfI oT

HUCXOAHBIX JAHHBIX

2.4

KOHCprKI_[I/IH «BCTBJICHHUC):. IIOJIHAd HW HCIIOJHAasA q)OprI. Brimonsnenue u
HCBBIITOJIHCHUC YCJIIOBUS (I/ICTI/IHHOCTB N JIOKHOCTb BBICKaSBIBaHI/ISI). HpOCTI)Ie u

COCTaBHBIC YCIIOBUA

2.5

KoHcTpykius «IIOBTOpEHHE»: LUKIBI C 3aJaHHBIM YHCIOM IIOBTOPEHHM, C

YCJIOBHUEM BBIIIOJTHEHUSA, C HCpCMeHHOﬁ OUKJIa

2.6

PazpaGorka pans (opMaTbHOrO MCIOJHUTENS QJITOPUTMA, MPUBOMAIIETO K
TpeOyeMOMy pe3ynbTaTy IpH KOHKPETHBIX HWCXOJHBIX JaHHBIX. Paszpaborka
HECJIOXKHBIX AJITOPUTMOB C UCIIOJIB30BAHUEM LIUKIIOB U BETBJICHUU IS yIIPABJICHHUS
(dbopMaTbHBIMU MCHOJHHUTEISIMUA. BBINIOJTHEHHE alrOpuTMOB BPYYHYIO M Ha

KOMIIBIOTEPC. CuHTaKCHYECKHE U JIOTHYeCKHe OMNOKH. OTKa3bI

2.7

S3eik mporpammupoBanus (Python, C++, Java, C#, IlIkonbHBIIH AJITOPUTMUYECKUI
A3pik). CrucremMa MPOrpaMMUPOBAHHS: PEIAKTOP TEKCTa MPOTrpaMM, TPAHCISATOP,

OTJIaA4YMK

2.8

HepeMeHHaﬂ: TUII, KM, 3HA4YCHHC. HCJ'ILIG, BCIICCTBCHHLIC KW CHMBOJIBHBIC

IIepeMEHHbIE

2.9

Omneparop mnpucBamBaHUsA. ApPHPMETHUYECKHE BBIPAKECHUS H TOPSIOK HUX
BbIuKciaeHUs. Onepanuy ¢ LEeJbIMA YUCIIaMU: LEJIOYUCIEHHOE JIEJICHUE, OCTATOK OT

JCIICHUA. HpOBepKa ACIIUMOCTH OJHOI'O LEJIOT0 YKcCiia Ha JPYyroe

2.10

Berenenus. CocraBHble YCIOBHS (3alMCh JJOTUYECKUX BBIPAKEHUN Ha M3y4aeMOM
A3BbIKE IpOorpamMmupoBanns). HaxoxneHne MUHUMyMa U1 MakCUMyMa U3 JIBYX, TPEX
U 4eThIpEX uuncen. PemeHne KBaJpaTHOrO ypaBHEHUs, UMEIOUIETO BEIIECTBEHHBIC

KOpHHU

211

Z[I/IaJ'IOFOBaH OoTJIaKa HporpaMM: IIOMIArOBOC BBIIIOJIHCHHUE, IIPOCMOTP 3HAYECHUH

BCJINYHH, OTHa)IOqHBIﬁ BBIBO/I, BBI60p TOYKH OCTaHOBA

2.12

[ukn ¢ ycnoBueM. AnroputM EBknuaa uisi HaxokKAeHHs HauOOJBLIEro OOILEro
JeTUTENs JABYX HaTypalbHBIX uuces. Pa3OueHue 3amMcu HaTypalbHOTO 4YMCIIa B

MO3UIIMOHHON CUCTEME C OCHOBAHMEM, MEHBIIUM WM paBHbIM 10, HA OTAEIbHBIE

udpsI

2.13

]_II/IKJ'I C nepeMeHHoﬁ. AHPOpI/ITMLI MMPOBECPKHU ACIIMMOCTU OAHOI'O LCJIOro 4YMcCjia Ha

Jpyroe, MPOBEpKH HAaTypalbHOIO YKCIIa Ha MPOCTOTY

2.14

OO0paboTka CUMBOJIBHBIX JaHHBIX. CHMBOJIbHBIE (CTPOKOBBIE) TI€pPEMEHHBIE.

ITocumBOIBHAS 06pa60TKa CTPOK. Ilogcu€r 4acTOThl MOSBICHHS CHMBOJA B




ctpoke. BcTpoeHnnbie GhyHKIIMM 17151 00pabOTKH CTPOK

2.15

OnpeﬂeneHHe BO3MOJXHBIX PE3YJIILTAaTOB pa6OTBI ajiropgurMa I1pu 3aAaHHOM
MHOXXCCTBC BXOJHBIX HJAaHHBIX, ONPCACICHUC BO3MOXHBIX BXOAHBIX JaHHBIX,

MPUBOIALINX K JAHHOMY pe3yJbTaTy

9 KVIACC

Koxa

HpOBepﬂeMLIﬁ IJIEMEHT COACPKaHUA

[udposas rpaMOTHOCTH

11

I'mo6anbuas cets Untepuer. |P-aapeca y3n0B. CeTeBoe XpaHeHHE JaHHBIX. MeTobl
WHIMBUIYAIbHOTO M  KOJUICKTMBHOTO pa3MEUICHUST HOBOW HH(pOpMaluK B
I/IHTCpHeTC. bonpmue JAaHHBIC (I/IHTepHeT-IIaHHI)IG, B HaCTHOCTHU  JaHHBIC

COLIMAJIbHBIX CEeTEeH)

1.2

[Tonstne 00 wuHGOPMAIIMOHHONW OE€30MAaCHOCTH. YTPO3bl HWH(DOPMAIMOHHOM
Oe3omacHOCTH TIpH paboTe B TIIOOATBLHOW CETH M METOJbI MPOTUBOICHCTBHS WM.
[IpaBuna OeszonmacHoOW ayTeHTU(UKANMK. 3amuTa JTUYHOH WHGOPMALMU B CETU
HNurepner. besonacHble cTpaTeruu noseaeHus B cetu Marepuet. [Ipenynpexnenne
BOBJICUCHHUSI B JCCTPYKTHUBHBIE M KpPUMHUHAJIbHbIE (OPMBI CETEBOMl AKTUBHOCTH

(xubepOyuMHT, GUIIKHT U ApyTrHe GOPMBI)

1.3

Bunsl nesrensHocTH B MHTepHeTe. MHTEpHET-CEpBHCHI: KOMMYHMKAIIMOHHBIE
CepBUCHI (ITOYTOBasi CIyx0a, BHJEO-KOH(EPEHI-CBA3b U JPYTUe), CIPaBOYHbIC
ciy’)kObl  (KapThl, paclucaHus U JpPYrue), IOHCKOBBIE CIIYKObI, CIyKOBI
OOHOBJICHMS MIpPOrpaMMHOro oOecredyeHuss W jApyrue ciyxO0bl. CepBHUCHI
rocygapcTBeHHBIX yciayr. OOnaunble XpaHWIHIIA JaHHBIX. CpecTBa COBMECTHOM
pa3paboTKu TOKyMEHTOB (oHJaiH-oducel). [IporpammHoe obecnieueHne Kak BeO-
CepBHC: OHJIAHHOBBIE TEKCTOBBIE U TpaduuecKhe peAaKkTOpbl, Cpelbl pa3padOoTKU

porpamMm

Teopernueckue 0OCHOBBI HH(OPMATUKH

2.1

Mogens. 3agaum, pemaemble C MOMoLIbl0 MojaenupoBanus. Kinaccuduxanmum
Mozeneil.  MarepuanbHble  (HaTypHble) UM HWHGOPMAalLMOHHBIE  MOJEIH.
HenpepriBHble 1 nuckpeTHble Moaenu. iMuranmonnsie moaenu. rposeie Moaemnu.

OneHka COOTBETCTBUS MOJIENIA MOJIETUPYEMOMY OOBEKTY U 1IeJIIM MOJIETUPOBaHUS

2.2

Tabnuunbie mogenu. Tabauia Kak mpecTaBiIeHne OTHOIICHUS

2.3

baszer nannapx. OTOO0pP B TAOMUIIE CTPOK, YAOBIETBOPSIONINX 33JaHHOMY YCIIOBHIO




2.4

I'pad. Bepmmna, pebpo, myts. OpueHTHPOBaHHBIC U HEOPUCHTUPOBAHHBIE TpadbI.
Jnuna (Bec) pebpa. BecoBas marpuna rpada. JnuHa myTd MeXIy BepIIMHAMHU
rpada. [Touck ontumansHOoro Nyt B Tpade. HauanpHas BepmmHa (MCTOYHHK) H
KOHEUYHasi BepUIMHA (CTOK) B OpUEHTHPOBAHHOM rpade. Brruncienue xommvectsa

MyTel B HAIIPaBJIEHHOM allUKJINYecKoM rpade

2.5

JlepeBo. Kopenn, BepmuHa (y3en), auct, pedpo (myra) mepeBa. Bricota nepesa.
[Monnepeso. Ilpumeps! ucmons3oBaHus aepeBbeB. [lepeOop BaprHaHTOB C MOMOIIBIO

nepeBa

2.6

[lonsiTne maremMaTuyeckoil  Mozenu. 3agauyd, pellaeMble C  HOMOIIbIO
MaTeMaTU4ecKoro (KOMIBIOTEPHOr0) MojeaupoBanus. OTIWYUe MaTeMaTU4eCKOU
MOJETM OT HATYpHOW MOJEIU M OT CJIOBECHOro (JIUTEPaTypHOIO) OMHCAHUS

00beKTa

2.7

OTalbl KOMIIBIOTCPHOTI'O MOJCIMPOBAHHA: IIOCTAHOBKA 3aJdadu, IMOCTPOCHUC
MaTeMaTUYEeCKOM MOJCIIH, ITporpaMMHas p€ajin3anusi, TCCTUPOBAHUC, ITPOBCACHUC

KOMIIBIOTCPHOI'O OKCIICPUMCHTA, aHAJIN3 €0 pE3yJIbTaTOB, YTOUHCHHUEC MOACIINU

ANrOpuTMBI ¥ IPOIPaMMHUPOBAHHE

3.1

Pa3zbuenune 3amaunm Ha mnopn3azaun. CocTaBleHHE aNrOPUTMOB M TIPOrpaMM C
UCIOJb30BAHUEM BETBJICHUH, IMKJIOB W BCIIOMOIaTelbHBIX alrOPUTMOB IS

YHIpaBJICHUA UCIIOJIHUTCICM UKW APYTUMHA UCIIOJTHUTCIAMU

3.2

TaOnuunble BenmuuuHbl (MaccuBbl). OgHOMepHbBIe MaccuBbl. CocTaBieHHE U
OTJIa/IKa MPOTPaMM, PEAU3YIOIIUX TUIIOBBIE AITOPUTMBI 00PaOOTKU OJTHOMEPHBIX
YHCIOBBIX MAacCHBOB, Ha OJHOM H3 s3bIKOB mporpammupoBanus (Python, C++,
[Tackans, Java, C#, llIkonpHblil AnropuTMuUecKuid SI3bIK): 3aM0HEHUE YHCIOBOTO
MaccuBa CIydYalHBIMU YHCJIaMH, B COOTBETCTBHU C (DopMysoil wiu myTéM BBOJIA
YyHuCeN, HaXO0XJACHUE CYMMbl 3JIEMEHTOB MACCHBA, JMHEHHBIM MOHMCK 3aJaHHOTO
3HAYEHUs B MACCUBE, MOJICUET JIEMEHTOB MACCUBA, YJIOBIECTBOPSAIOIINX 3aJaHHOMY
YCIOBUIO, HAXO0XJCHHE MHUHUMAIBHOTO (MaKCMMalbHOTO) JJIEMEHTa MAacCHBa.

CopTtupoBka MaccrBa

3.3

OOpaboTka NOTOKAa JAaHHBIX: BBIUMCIEHHE KOJIMYECTBA, CYMMBI, CPEIHEro
apu(pMETHYECKOr0, MHHUMAJIBHOTO ¥ MaKCUMAJIbHOTO 3HAYEHUS DJIEMEHTOB

IMOCJICA0BATCIIBHOCTHU, YAOBJICTBOPAIOIIUX 3aIaHHOMY YCJIOBHUIO

3.4

VYnopasnenue. Curnan. OOpatHas cBsi3b. [lonydeHue curHaiaoB OT LU(POBBIX
JaTYUKOB  (KacaHMs, pacCTOSHUs, CBeTa, 3Byka U Jpyroro). IIpumepst
WCTIOJNB30BAHUSI  TIPUHIMIIA OOpaTHOW CBS3M B CHCTEMax  yIPaBIICHUS

TCEXHUYCCKUMH yCTpOﬁCTBaMH, B TOM YHCIC B pOGOTOTCXHI/IKC. HpI/IMCpBI




POOOTH3UPOBAHHBIX CHCTEM (CHUCTEMa YIpPAaBJIEHUS JIBUKEHHUEM B TPAHCIIOPTHOMN
CHUCTEME, CBapoyHas JIMHUS aBTO3aBOJIa, ABTOMATU3WPOBAHHOE YIIPABIICHUE
OTOIUICHHEM JIOMa, aBTOHOMHAsI CUCTEMa YIPaBJIEHUSI TPAHCIIOPTHBIM CPEACTBOM U

JPYTU€ CUCTEMBI)

WNudopmanrnoHHbIe TEXHOIOTHH

4.1

[Tonatue 00 3NEKTPOHHBIX Tabiunax. THUMBI AaHHBIX B sSYEWKax AIIEKTPOHHOMN
tabmunbl. PenaktupoBanue u ¢dopmarupoBaHue Tabnauu. BcTpoeHHble (yHKIUU
JUIA TIOMCKa MAaKCHUMyMa, MHUHHUMYMa, CYMMBl W CpEIHEro apupMeTH4ecKoro.
CopTupoBKa JaHHBIX B BBIICIEHHOM juamnaszoHe. IlocTtpoenue nmarpamMm
(rucTorpamma, KpyroBas JAMarpamMma, TOu€dHas Juarpamma). Bwibop Tuna

AuarpaMmbl

4.2

[IpeobpazoBanue Gopmyn npu KonupoBaHuu. OTHOCUTENbHas, aOCONIOTHAs H

CMCHIaHHas agpccanusd

4.3

VYCIIOBHBIE BBIYHMCICHUS B AJIEKTPOHHBIX Tabmumax. CyMMHUpOBaHHME W TOJCUET
3HAa4eHUH, OTBEYAIOLIMX 3aJjaHHOMY YycioButo. OOpaboTka OonblIMX HAO0POB

JaHHBIX. YucaeHHoe MOACIIUPOBAHUC B DJICKTPOHHBIX Ta6JII/IIIaX

4.4

Porme MHpOPMALMOHHBIX TEXHOJOTHH B Pa3BUTHH SKOHOMUKH MHUpA, CTPAHBI,
peruona. OTKpeIThie OOpa3oBarenbHble pecypebl. [Ipodeccun, cBs3aHHBIE C
nHbOpMATUKOH W WHGOPMAIMOHHBIMH  TEXHOJOTHSAMHU:  BeO-AM3aiiHep,
MIPOrPaMMHUCT, pa3paboTUUK MOOUIBHBIX MPHIIOKEHUN, TECTUPOBIIUK, aPXUTEKTOP
MIPOrpaMMHOTO 00€CIeYeHHs], CHEIHATIUCT [0 aHAJINW3y JaHHBIX, CHUCTEMHBIN

AAMUHUCTPATOP




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

Koxa

NpoBePSIeMOro
TpeOOBaHUS

IIpoBepsiemble TpeOOBaHMA K NPeAMETHBIM pe3yJbTaTaM
0a30BOr0 yPOBHSI 0CBOEHHMSI OCHOBHOI 00pa30BaTe/bHOM
NporpaMMbl OCHOBHOI0 0011ero odopasopanust Ha ocHose PI'OC

1

3HaTh (IOHUMATBh)

11

BrnageHne OCHOBHBIMH TIOHATUSMHU: HMHPOpMAIMS, Meperaya,
XpaHeHue U o0paboTka MH(GOPMAIUHU, AITOPUTM, MOJIENb, [TUMPOBOM
MPOAYKT ¥ WX HCIOJB30BAaHHWE JUIS PEHICHUS y4YeOHBIX W

INPAaKTUYICCKUX 3adaq

1.2

Bnagenue mnoHATUSMU: BBICKA3bIBAHUC, JIOTHUYCCKAA  OIICpalus:,

JIOTUYCCKOC BBIPAXKCHUC

Ymern

2.1

YMeHune omnepupoBaTh EIUHHUIIAMH H3MEPEHUs: WHQPOPMALMOHHOTO

00BEMa U CKOPOCTH IICpcaain JaHHbIX

2.2

YMeHue 3anuchiBaTh M CpaBHUBAThH Iieible yuciaa oT 0 go 1024 B
Pa3IUYHBIX TO3UIMOHHBIX CUCTEMaX CUMCIICHUS C OCHOBAaHUAMH 2, §,

16, BBIINIOJIHATD apI/I(l)MeTI/ILIeCKI/Ie orepanru HaJl HUMU

2.3

YMmenue KOOAUPOBATL W JCKOAUPOBATH COO6H.[€HI/I}I 10 3aJaHHbIM
IIpaBUJIaM; ITIOHMMaHHEC OCHOBHBIX IIPHUHIUIIOB KOAWPOBaHUSA

nH(pOpMaLUU Pa3IMYHON IPUPOIBI: TEKCTOBOM, rpaudecko, ayiuo

2.4

YMeHue 3amuchiBaTh JIOTHYECKHE BBIpAXKCHUA C HCIOJIB30BAHUCM
AU3BIOHKIWHW, KOHBIOHKIIMK W OTPUIAHHA, ONPEACTIATH MCTHHHOCTDH
JJOTHYCCKHX BBIpa)KeHI/II\/’I, €CJIM M3BCCTHBI 3HAYCHHA HMCTHHHOCTH
BXOJAIIHUX B HETO MEPEMCHHEBIX, CTPOUTH Ta6J'II/IIIBI UCTUHHOCTH JIsA
JJOTHYCCKHX BBIan(eHHﬁ; 3aIlMCbIBATL JIOTHUYCCKHUC BBIPAXKCHUA Ha

M3y4aeMOM SI3bIKE MPOrPaMMHPOBAHUS

2.5

YMeHue CcoCTaBliATh, BBINOJHATH BPYYHYIO U Ha KOMIBIOTEPE
HECJIOKHBIE  QNTOPUTMBl  JUIsl  YNPABIEHUS  UCHOJHUTEISMU
(Uepenamka, YepTé&XHUK U Jpyrue); co3laBaTb U OTJIAKUBATh
IporpaMMbl Ha OJTHOM M3 SI3BIKOB mporpammupoBanus (Python, C++,

[Tackanp, Java, C#, IlkonpHblii AJTOPUTMUYECKHH  SI3BIK),




pealn3yIoniie HeCI0KHbIE aITOPUTMbI 00PaOOTKU YMCIIOBBIX JaHHBIX
C UCTOJB30BaHUEM ITUKIIOB M BETBJICHHIA, YMEHUE Pa30UBaTh 3a7auu
Ha MM0/33a/a4y, UCIOJIb30BaTh KOHCTAHTHI, IEPEMEHHBIC U BBIPAKECHUS
pa3IUYHBIX  TUIMOB  (YHUCIOBBIX, JIOTHYECKUX, CHUMBOJIbHBIX);
aQHAJIM3UPOBATh MPEIJIOKEHHBIA alTOPUTM, OIpeNeisaTh, KaKue
pe3yabTaThl BO3MOXHBI TPH 33JaHHOM MHOXECTBE HCXOJHBIX

3HAYECHUH

2.6

YMeHue 3anucath Ha U3y4aeMOM f3BbIKE IPOrPaMMHUPOBAHMUS
QITOPUTMBI IIPOBEPKHU JIEIMMOCTH OJHOIO LIEJIOr0 4Mcia Ha JIPyroe,
MIPOBEPKU HATYpPaJbHOTO 4YMCIa Ha MPOCTOTY, BbAENEHUS Hudp u3
HaTypaJlbHOTO YHCJIa, MOUCK MAaKCHUMYMOB, MHHUMYMOB, CYMMBI

YHCJI0BOM IIOCJIICAOBATCIIbHOCTH

2.7

Brnanenue ymMeHHEM OpPHEHTUPOBATHCS B HUEPAPXUYECKON CTPYKTYype
(aiinoBoit cuctemsl, paboTath ¢ (HaiIOBON CUCTEMOH MTEPCOHATBHOTO
KOMIIbIOTEpa C UCIIOJNIb30BaHUEM Tpaduueckoro wuHTepdeiica, a
HMCHHO: CO3JaBaTb, KOMUPOBATHL, IMNEpeMCUIaATh, MNCPCUMCHOBBLIBATD,

YAAIATh U apXUBUPOBAThH (1)8.171.]151 K KaTaJIoIrnu

2.8

BJ'Ia,Z[eHI/Ie YMCHHUAMHU U HABBIKaMU UCITOJIb30BAHUSA I/IHCI)OpMaI_II/IOHHLIX
U KOMMYHHKAIIMOHHBIX TEXHOJIOTHI A IIOMCKa, XPaHCHHA,

00paboTKH U Mepeauu 1 aHajan3a pa3InyHbIX BUA0B HHGOpMAIIUU

2.9

YMenue BbIOUpaTh CIOCO0 MPECTaBICHUS TAaHHBIX B COOTBETCTBHH C
TOCTaBJIEHHOM 3a7adyeil (TaOiuIbl, cXeMbl, TpaduKH, AUArpaMMBbl) C
WCIIONb30BAHUEM  COOTBETCTBYIOIIMX  IPOTPAMMHBIX  CPEICTB

00pabOTKU TaHHBIX

2.10

YMmenue ¢opmanuzoBaTb U CTPYKTypUpOBaTh  MH(OpMaIMIo,
WCTIONB3YSl JJIEKTPOHHBIE TaOmuubl A 00paboTKu, aHanmM3a W
BU3yaJIU3aIlMd YHCJIOBBIX JIaHHBIX, B TOM YHCII€ C BBIJICJICHUEM
nuarna3oHa TaOMUIbl W YHOPSAOYMBAHUEM (COPTHUPOBKOW) €ro
AJIEMEHTOB; YMEHUE MPUMEHATH B AJIEKTPOHHBIX TaOIUIAX (HOPMYIIBI
JUIS  pacu€TOB C  HCIIOJIb30BAHMEM  BCTPOCHHBIX  (DYHKIUH,
a0COJIIOTHON, OTHOCUTEIIbHOW, CMEIIIAaHHOM aJjpecalify; UCIOIb30BaTh
ANEKTPOHHBIC TAOIUIIBI ISl YUCICHHOTO MOJAEITUPOBAHUS B MPOCTHIX

3a/1avax M3 pa3HbIX MPEIMETHBIX 00sacTen




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

Koxa

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

Hudposas rpaMOTHOCTH

11

@aiinpl ¥ manku (katanoru). IIpuHOHNBI mocTpoeHust (HalIoOBBIX CHUCTEM.
[TonHoe ums daitna (manku). [Iyts k daitny (manke). Pabora ¢ ¢aiinamu u
KaTajoraM CpeACTBaMH ONEPALIMOHHONW CUCTEMBI: CO3JAaHME, KOIIMPOBAHUE,
nepeMelleHe, NepeuMeHOBaHue U yaaneHue ¢GaillloB U manok (KaTajaoros).
Tuner ¢aitnoB. CoiictBa daitnos. daitnoenii Menemkep. [louck aiinos

cpeacrBamMu OHepaHHOHHOﬁ CHUCTCMBbI

1.2

O6benunenne kommbioTepoB B ceTh. Ceth MHTepHeT. Beb-crpanuia, BeO-
cait. CtpykTypa aapecoB BebO-pecypcoB. bpaysep. IlouckoBbie CHUCTEMBI.
[Touck wHpoOpManMu MO KIIOYEBBIM CJIOBAaM M 1O H300pa)KEHUIO.
JHocroBepHOCTh MH(MOpMaNnH, moxydeHHoi u3 Matepuera. IP-anpeca y3mos.

CereBoe XPaHCHUC JJTaHHbIX

Teopetuueckrue 0CHOBbI HUHPOPMATUKHU

2.1

JIMCKPETHOCTh JaHHBIX. BO3MOXHOCTh ONMMCaHUs HEMPEPhIBHBIX OOBEKTOB U
MIPOIIECCOB C MOMOIIBIO AUCKPETHBIX JaHHBIX.

CumBon. Andasut. MomHocTts andasurta. J[sonunsiii andasut. KonuuectBo
BCEBO3MOXKHBIX CJIOB (KOJOBBIX KOMOMHAIWK) (UKCUPOBAHHOM [UIMHBI B
nsonyHoM andasute. IIpeoOpazoBanue m000ro andaBuTra K JBOMUYHOMY.
KomnyectBo pa3nuyHbIX CIOB  (UKCHPOBAHHOW JUIMHBI B  andaBuTe
ONpPEACIEHHON MOITHOCTH.

KonupoBanue cumBOIOB OAHOTO andaBUTa C MOMOIIBIO KOJOBBIX CIIOB B
apyroMm andaBuTe, KoaoBas Tabnuua, aekogupoBaHue. KonpmpoBaHue
TekcToB. PaBHOMepHBIN koa. HepaBrHomepnswri kon. Komuposka ASCII.
Bocbmubutable  koaupoBku. Ilonstme o komgupoBkax UNICODE.
JlexoqupoBaHue COOOIIEHWH C  HWCIOJIB30BAHUEM PABHOMEPHOTO U

HepaBHOMEpHOTro koja. MH(popMaioHHbIi 00bEM TeKkcTa

2.2

NudopmannonHeii 00bEM JaHHBIX. bBUT — MUHUMaNbHAas €IWHUIA
KoJiM4yecTBa WH(OpMAIMU — JBOWYHBIA paspsan. EguHunel wm3MmepeHus
nH(popMalMOHHOTO O00BEMa MJaHHBIX. butr, OailiT, kumobOalWT, MerabairT,

rurabait. CKOpoCTh Tepefaud JaHHBIX. EMWHUIBI CKOPOCTH TMepeaadu




MaHHBIX

2.3

KomupoBanue 1Bera. I[BeroBbie wmonmenu. Mogens RGB. I'myOuna
konuposanus. Ilanutpa.

PactpoBoe u BekTopHOE mpejacTaBieHue n3o0paxeHuid. [lukcens. OneHka
MHPOPMAIIMOHHOTO 00bEMa TrpaduyecKuX JaHHBIX IS PacTPOBOTO

n300pakeHUs

2.4

KOI[I/IpOBaHI/IC 3BYKa. Pa3p${,Z[HOCTB u yactoTa 3anucH. KoandecTBo KaHaJIoB
3aIlluCH.
OHeHKa KOJIMYCCTBCHHBIX IIapaMETPOB, CBA3aHHBIX C IPEACTABICHUEM U

XpaHEHHEM 3BYKOBBIX (hailioB

2.5

Hemno3unmoHHbIE ©  TO3WIMOHHBIE CHCTEMBI CUUCICHHS.  AJ(aBUT.
OcHoBanue. Pa3zépuyras ¢opma 3ammcu uucna. IlepeBog B necATUUYHYIO
CHUCTEMY YHCEJI, 3aMUCAHHBIX B APYTUX CUCTEMAaX CUUCIICHUS.

PumMmckas cucrema cuucieHus

2.6

JlBonyHas cucrteMa cuucienus. [lepeBoxa nenbix yucen B npexaenax ot 0 1o
1024 B 1BOMUYHYIO CHCTEMY CUHMCIIeHUsl. BocbMepuuHas cucremMa CUucCIeHHUs.
IlepeBon umcen U3 BOCBMEPUYHOM CHUCTEMBI B JIBOMUHYIO U JIECATHUHYIO
cucteMbl U obOparHo. IllecTHanmarepudnas cucrema cumcieHus. IlepeBon
yucenl M3 IIECTHAAUATepUYHOM CUCTEMBl B JIBOMUHYIO, BOCBMEPHUHYIO U
JECATUYHYIO CUCTEMBI U 00paTHO. ApudmMeTndeckue onepaniy B ABOUIHOM

CUCTEMC CUHUCIICHUA

2.7

Jlormueckne BbICKa3bIBaHMS. Jlornmueckue 3HAYEHHUS  BBICKA3bIBAaHUM.
DneMeHTapHble W COCTAaBHBIC BBICKA3bIBaHUS. JIOTMUYECKHE Omeparuu: «u»
(KOHBIOHKITUS, JIOTHYECKOE YMHOXKEHUE), «MIH» (TU3BIOHKIIHS, JIOTHYECKOE
CIIO)KEHME), «He» (Jormdyeckoe oTpunanue). Ilpuopurer soruyeckux
omeparuii. OmnpeneiaeHre HUCTUHHOCTH COCTABHOTO BBICKA3bIBAHMS, €CIH
MU3BCCTHBI 3HAUYCHUA HCTHHHOCTHU BXOIAIINX B HETO SHCMGHTapHI)IX
BbICKa3biBaHUi. Jlornyeckue BhIpakeHus. [IpaBuna 3amucu JIOTMYECKUX

BbIpakeHUui. [locTpoeHue TabInIl HCTUHHOCTH JIOTHYECKUX BBIPAKEHUIN

2.8

Jlormueckune 3aeMeHThEl. 3HAKOMCTBO C JIOTHUYECKMMH OCHOBaMH KOMITBIOTEpa

2.9

HenpepsiBHble M auckpeTHble Mojenu. MMurannonHeie moaenu. Mrpossie
Mojienu. OneHKa afieKBaTHOCTH MOJIENH MOJICIUPYEMOMY OOBEKTY U LENsIM

MOACIINPOBAHUSA

2.10

Tabnuunble mozenu. TaOnuma kak mpencTaBieHHE OTHOUIEHHs. basbl

JaHHBIX. OT60p B Ta6J'II/II_Ie CTPOK, YAOBJICTBOPAIOIINX 3aJTaHHOMY YCJIOBUIO
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I'pad. Bepmmuna, pebpo, myts. OpHEHTHPOBAHHBIE U HEOPUEHTHUPOBAHHBIC
rpadsl. [Inmuna (Bec) peOpa. BecoBas marpuna rpada. J[nunHa mytn mexmy
BepmimHamMu rpada. Ilouck ontumansHoro myta B rpade. HavanbpHas
BEpIIMHA (MCTOYHMK) M KOHEYHas BEpIIMHA (CTOK) B OPUEHTUPOBAHHOM

rpa(be. Brranciaenue kojmdecTBa HYTCﬁ B HAIIPaBJICHHOM AaIUKINYECKOM

rpade

212

HepeBo. Kopenn, Bepmmua (y3en), ywmct, pedbpo (ayra) mepeBa. BwicoTta
nepeBa. IlommepeBo. Ilpumepbl wucnosib3oBaHus jaepeBbeB. [lepebop

BapHWaHTOB C IOMOLIBIO ACPCBA

ANTOpUTMBI U IPOTPAMMHUPOBAHUE

3.1

CaoiictBa anroputrMa. CrnocoObl 3aluCcH airoputMa (CIOBECHBIH, B BUJE
0JIOK-CXEMBI, IPOTpaMMa).

CocraBiieHne aIrOpuTMOB M IPOrpaMM C MCIOJIb30BAaHUEM BETBIICHUH,
LIUKJIOB U BCIIOMOT'aTEJIbHBIX QJITOPUTMOB JJISl YIPABICHUS HCIOJHUTEIEM
(Pobot, Yepenamka, YepréxHuk u apyrue). BeinmonHeHue anropuTMos

BPYYHYIO 1 HAa KOMIIBIOTCPE

3.2

S3eik mporpammupoBanus (Python, C++, ITackans, Java, C#, IlIkombHbIi
AnropurMmuyeckuil S3bIK).

Cuctema mporpaMMHMpOBAHUS: PENAKTOP TEKCTa IMpOorpamMM, TPaHCIATOD,
OTJIAUUK.

Ilepemennas: tun, ums, 3HadueHue. Llenble, BellecTBEHHbIE M CHUMBOJIbHBIE
MIEpEMEHHBIE.

Omneparop mnpucBauBaHUs. ApU(PMETHYECKHE BBIPAKEHUS U TOPIIOK HUX
BbluncaeHus. Onepanuu ¢ LEIbIMA YUCIAMU: LIEJIOYUCIIEHHOE JeJIEHueE,
ocTaTok OT neneHusi. Bersnenus. CocTaBHbIE YCIOBUS (3alMCh JOTMUYECKUX
BBIpOKEHUII Ha M3ydyaeMOM s3bIKe NporpamMmmupoBanus). Haxoxxnenue
MUHUMYMa

U MakCUMyMa M3 JIBYX, TpEX U 4YeTbIpEX uucen. PemieHune KBaJIpaTHOTroO
ypaBHEHMsI, UMEIOIIETO BelleCTBEeHHbIe KOpHU. LMK ¢ ycmoBueM. Anroputm
EBknupga nns  HaxoxkAeHUs HaumOOJbIIero OOIIero JeNuTens JABYX
HaTypaJbHbIX 4yHced. Pa30umeHne 3amucu  HATYpajJbHOrO 4HCIAa B
MMO3UIIMOHHOM CHCTEME C OCHOBaHUEM, MEHBIIMM WM paBHbIM 10, Ha
otaenbHble HUGpbL. LUK ¢ mepeMeHHOi. AITOpUTMBI TPOBEPKH JAETUMOCTH
OJIHOTO IIeJIOT0 YHWCla Ha JpYyroe, MPOBEPKH HATYpaJbHOTO YHCIa Ha

HPOCTOTY




3.3

O6paboTka CUMBOJIBHBIX AaHHBIX. CHUMBOJBHBIE (CTPOKOBBIC) IMEPEMEHHBIC.
[TocumBonpHas 00paboTka cTpok. I1oAcu€r yacToThl MOSIBICHHUS] CUMBOJIA B

ctpoke. Berpoennbie hyHKImH 17151 00pabOTKH CTPOK

3.4

Omnpenenenre BO3MOXHBIX PE3yJIbTaTOB PAaOOTHl aNropuTMa MpU JTAHHOM
MHOXECTBE BXOJ/IHBIX JAHHBIX, OMPECICHIE BO3MOXKHBIX BXOJIHBIX JIAHHBIX,

MPUBOJIALINX K TAHHOMY Pe3yJbTaTy

3.5

Tabnuunble BenmuuuHbl (MaccuBbl). OnHOMEpHBIE MaccuBbl. CocTaBieHHE U
OTNIaJIKa TPOTPaMM, pEATH3YIOIIUX THUIIOBBIE AJITOPUTMBI  00pabOTKH
OJTHOMEPHBIX YHCIIOBBIX MACCHBOB, HAa OJHOM U3 S3BIKOB IIPOTPAMMHUPOBAHHS
(Python, C++, Ilackanb, Java, C#, llIkonbHblidi AJNrOpuTMHYECKUN SI3BIK):
3aMI0JJHEHHE YUCIIOBOTO MACCHBA CIYYalHBIMHM YHCIAMH, B COOTBETCTBHHU C
dbopmynol wiaM mMyTéM BBOJA YHCEN, HAXOXIEHHE CYMMBI 3JIEMEHTOB
MaccuBa, JIMHEHHBIM TOWCK 3aJaHHOTO 3HAYEHHS B MAacCHUBE, MOJCYET
AJIEMEHTOB MAacCHBA, YAOBJICTBOPSIONINX 33JaHHOMY YCIIOBHIO, HaXO0XICHHE
MHHHAMAJILHOTO (MaKCUMaJIbHOTO0) 3yeMeHTa MaccuBa. COpTHpOBKa MaccuBa.
OOpaboTka MOTOKA JAHHBIX: BBIYMCIIEHUE KOJIMYECTBA, CYMMBI, CPEIHETO
apu(pMETHUECKOro, MUHUMAJIbHOTO U MaKCUMAaJIbHOTO 3HAYCHHUS JJIEMEHTOB

IMOCJICA0BATCIIbHOCTHU, YAOBJICTBOPAIOIIUX 3aIaHHOMY YCJIOBUIO

3.6

VYupasnenue. Curnan. O0patHast cBs3b. [lonydeHue curHaioB oT HU(pPOBBIX
IaTYNKOB (HampuMep, KacaHWs, pacCTOSHHs, CBeTa, 3ByKa). l[lpumepsr
WCIOJIb30BaHUs TNPUHLMIA OOpaTHOM CBSI3U B CHUCTEMax yIpaBICHUS
TEXHUYECKUMHU YCTPOWCTBAaMH C TIOMOIIbIO JAaTYMKOB, B TOM YHCJIE B

POOOTOTEXHUKE

NHudopmaninoHHble TEXHOJIOTUH

4.1

TexkcToBble JOKYMEHTBI M HMX CTPYKTYpHBIE 3JIeMEHTHI (CTpaHula, abs3ail,
CTpOKa, CIIOBO, CUMBOII).

TexkcToBBI MpoIeCCOP — HUHCTPYMEHT CO3JaHMs, PEIAKTHUPOBAHUS W
¢dopmatupoBanus TekcToB. IIpaBuna HaOopa TekcTa. PemaktupoBanue
tekcra. CoiictBa cumBoioB. lpudr. Tunsr mpudroB (pybneHsie, c
3aceykaMy, MOHOIIMpHUHHBIE). [loMy>)KupHOEe W KypCHBHOE HauepTaHUeE.
CaoiicTBa ab3a1eB: rpaHUlIbl, ad3alHbI OTCTYI, UHTEPBAJ, BHIPABHUBAHHUE.
[Tapametprl ctpanuusl. CtuneBoe (opmatupoBanue. CTpyKTypHUpOBaHHE
nH(pOpMallUK C MOMOUIbIO CIHUCKOB U Tabiull. MHOTrOypOBHEBBIE CIHCKH.
JloGaBneHne TabIUI] B TEKCTOBbIE JOKYMEHTHI. BcTaBka HM300paxkeHU B

TEKCTOBbIE NOKyMeHThl. OOTekaHue u3o0pakeHuil TekcToMm. BiitodueHue B




TEKCTOBBIM ~ JOKYMEHT Juarpamm™m, (opmyn, HyMepauud CTpaHUI,

KOJIOHTUTYJIOB, CCBIJIOK U APYTHUX 3JICMCHTOB

4.2

Pactposslie pucynku. Mcnonb3oBanue rpaduuecKux MpUMUTHBOB.

Omnepaiuu peJakTUpOBaHUs TPahUIECKUX 00OBEKTOB, B TOM YHCIIE UPPOBBIX
¢dotorpaduii: ”3MEHEHHE pa3mepa, 00pe3Ka, MOBOPOT, OTpaKeHUe, padboTa ¢
obsacTsaMu (BbIACTICHUE, KOTUPOBAHUE, 3AJIUBKA [[BETOM), KOPPEKIIUs [BETA,
SPKOCTH M KOHTPAcTHOCTH. BekrtopHas rpaduka. Co3mgaHue BEKTOPHBIX
PHCYHKOB BCTPOCHHBIMH CPEICTBAMH TEKCTOBOTO IMPOIECCOopa WA JAPYTUX

nporpamm (ipuinoxkenuit). Jlo6aBneHne BEKTOPHBIX PUCYHKOB B JOKYMEHTBI

4.3

[ToaroroBka MynbTUMEIUIHBIX Tpe3eHTannid. Crnaiia. JlobaBiieHne Ha criaiy
TeKCTa U u3o0pakeHuii. Pabora ¢ HeckombkuMmu ciaiinamu. JlobaBineHue Ha

Claij ayIMOBU3YAJIbHBIX JAHHBIX. AHMMAaNU. [ urepcchliku

4.4

Tunbel gaHHBIX B sA4YEHKaX dJIEKTPOHHOW Tabiuubl. PenakTupoBanue u
¢dbopmatupoBanue Tabnui. BerpoeHHble QyHKIMU A MOMCKA MaKCHMyMa,
MHUHUMYMa, CYMMBI U cpenHero apupmerndeckoro. COpTUpPOBKa JTAHHBIX B
BbIIeTIeHHOM jauamna3one. [locTpoenue amarpamm (ThcTrorpamma, Kpyrosas
auarpaMma, — TouedyHas — auarpamma). Bpibop  Tuma = aMarpambl.
[IpeobpaszoBanue popmyn npu konupoBaHuu. OTHOCUTENbHAS, a0COMIOTHAS

" CMCIIaHHasA aapecanua

4.5

VYCIlOBHBIE BBIYMCIEHUS B JJIEKTPOHHBIX Tabnumax. CymMMHpOBaHUE U
MOJICUET 3HAUYEHUH, OTBEUAIOIIUX 3a/laHHOMY yciaoBHI0. OO0paboTKa O0JIBIINX

HabopoB JaHHBIX. UKcIeHHOE MOIETMPOBAaHUE B 3JIEKTPOHHBIX TaOIUIIAX




YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Nudopmatuka, 8 kiacc /bocosa JI.JI., bocopa A.1O., OO0 «bMHOM.
Jlabopatopus 3nanuii»; AO «M3narensctBo [IpocBeienuey.
Nudopmatuka, 9 kiacc /bocosa JI.JI., bocopa A.1O., OO0 «bMHOM.

JlabGoparopus 3HaHui»; AO «M3aatensctBo [IpocBeiienme.

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA
Nudopmaruka, 8 xnacc /bocosa JI.JI., bocora A.1O., OO0 «bBMHOM.
JlaGoparopus 3Hanui»; AO «M3natensctBo [IpocBemieHne.
HNudopmaruka, 9 kiacc /bocosa JI.JI., bocosa A.}0., OO0 «bBMHOM.

JlabGoparopus 3Hanui»; AO «M3natensctBo [IpocBeiienue.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HNHTEPHET

https://lesson.academy-content.myschool.edu.ru/05/07
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