I'OCYIAAPCTBEHHOE BIO/DKETHOE OBIIEOBPA3OBATEJIBHOE

YUYPEXJIEHUE

«IITKOJIA Ne 4 ITAXTEPCKOI'O MYHULIUITAJIBHOI'O OKPYT A»
JIOHELIKOM HAPOJIHOI PECITYBJIMKU

PACCMOTPEHO COI'TACOBAHO YTBEPXJIEHO
Ha 3acegannu [IIYMO yunreneii 3@&1,;1upgmnpa no YBP Jln KTO}'

€CTeCTBEHHO-MATEMATHYECKOTO
HKa

IMporokon Ne 1

ot «29» asrycra 2024 r.

P}{OB ens LHITYMO
[ {w] L -~ Konosanenxko E.H.

&' ‘W_ bonasipesa B.E.

«29» aBrycra 2024 r.

PABOYAS ITPOT'PAMMA

yueOHoro npeamera KUHO®OPMATHUKA»

(0a3zoBbIit ypoBeHD)

ts 8-9 kiacca

2024 — 2025 yueOHbIl TOA




INOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo nH(pOpPMATHKE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
COCTaBJI€Ha Ha OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIET0 00pa30BaHUs, IPEICTABICHHbBIX
B ®I'OC 00O, a Takxe denepanbHOU paboyeit IporpaMMbl BOCIIUTAHHUSL.

[Tporpamma o uabopMaTuke 1aET IpeCTaBICHUE O LENsIX, 001l cCTpaTeruu
oOyueHus, BOCIUTAHUS U PA3BUTHsI OOYYAIOMIMXCS CPEACTBAMU MHPOPMATHKU Ha
0a30BOM YpOBHE, YCTAaHaBIMBACT OOs3aTEIbHOE IMPEIMETHOE COJIEpIKaHuE,
peyCMaTPpUBAET €ro CTPYKTYPUPOBAHUE I10 pa3jieiaM U TEMaM.

[Iporpamma o nHpopMaTHKE ONpPEIEIsSeT KOJTMUECTBEHHbIE U KAYECTBEHHBIE
XapaKTEPUCTUKU YU4EOHOro Marepuaia Jiisl KaxJaoro roja u3y4eHusi, B TOM YHCIIe
JUISL COZIEPKATENbHOIO HANOJHEHUS Pa3HOrO0 BHUJA KOHTPOJIA (MPOMEXYTOUHOU
aTTecTalluu oOyuJaromuxcs, BCEPOCCUNCKUX IIPOBEPOYHBIX pabor,
roCy/1lapCTBEHHOM UTOIOBOM aTTECTAIlUN).

[Iporpamma no uHpopmMaTHKE SIBIASETCS OCHOBOM JIJIsl COCTABJICHUS aBTOPCKUX
y4eOHBIX MPOTrpamMM, TEMAaTHIECKOTO IJIAHUPOBAHUS Kypca YUUTEIEM.

[enstmu n3ydyeHus THPOPMATHUKU Ha YPOBHE OCHOBHOTO 00111er0 00pa30BaHus
SBIISIOTCSA:

(GopMHpOBaHHE OCHOB MHMPOBO33PEHUSI, COOTBETCTBYIOILLETO COBPEMEHHOMY
YPOBHIO DPa3BUTHUSl HAyKH WH(OPMATHUKH, AOCTHKCHHUSIM HAyYHO-TEXHUYECKOTO
nporpecca M OOIIECTBEHHOM NPAKTUKH, 33 CUET pPa3BUTUS MPEICTaBICHUN 00
uHGOpMAIlMU KaK O Ba)KHEHIIEM CTPaTErMYeCKOM pecypce Pa3BUTHUS JMYHOCTH,
rocynapcTBa, oOLIeCTBa, MMOHMUMAHUS POJIM HH(OPMALMOHHBIX MPOILECCOB,
WHPOPMAIIMOHHBIX PECYPCOB M WH(MOPMALMOHHBIX TEXHOJOTHA B YCIOBHSIX
unppoBoil TpaHchopmauu MHOTUX cep )KU3HU COBPEMEHHOTO OOIIECTBA;

oOecrieyeHue YCJIOBHH, CIOCOOCTBYIOIIMX Pa3BUTHIO aJITOPUTMUYECKOTO
MBILUIEHUSI KaK HEOOXOJUMOTO YCJIOBUSA MPO(ecCHOHAIBHON NeATeIbHOCTH B
COBpPEMEHHOM HH(OPMAIIMOHHOM OOIIECTBE, MPEANOIaralouiero CrHocOOHOCTb
oOyuyarorierocss pa3OMBaTh CIOXKHBIE 3a7ayd Ha OoJiee MPOCThIE MOA3aJauyu,
CpaBHUBATh HOBBIE 33/1a4M C 3aJa4aMy, pEHIEHHBIMU paHee, ONPENeATh [ark 1is
JOCTHKEHHSI pe3ysbTaTa U TaK J1ajee;

dbopMHupoBaHUEe U PaA3BUTHE KOMIIETCHIIUA OOyYalomuxcs B o0mactu
UCIIOJIb30BaHUsl MH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH, B TOM YHUCIIE
3HAHWM, YMEHUW W HABBIKOB paboThl C¢ HHPOpMALMEH, MpOrpaMMUPOBAHUS,
KOMMYHHKAIIIM B COBPEMEHHBIX IH(PPOBBIX CpeAax B YCIOBHSIX OOecreueHUs
nH(OPMAITMOHHON O€30MaCHOCTH JIMYHOCTH 00YYaIoerocs;

BOCIMTAHHUE OTBETCTBEHHOTO U U30UPaTEIbHOTO OTHOLIEHHSI K MH(POPMAIUH C
y4€TOM IPABOBBIX M ITHUUECKHX ACIEKTOB €€ paclpOCTpPaHEHHUs, CTPEMIICHUS K
IPOAODKEHNIO 00pa3oBaHusl B 00JIaCTM  MHPOPMALMOHHBIX TEXHOJIOTUH U



CO3UJATEIIPHON JEATENHPHOCTH C TPUMEHEHHUEM CPEeACTB WH(OOPMAIMOHHBIX
TEXHOJIOTUH.

HNudpopmatrka B OCHOBHOM 00IIeM 00pa30BaHUU OTPAXKALT:

CYIIHOCTh HMH(POPMATUKM KaK HAYYHOM JUCHUIUIMHBI, H3ydarouiei
3aKOHOMEPHOCTH MPOTEKAHUsI U BO3MOXKHOCTH aBTOMAaTHU3aIMU WH(DOPMaAIMOHHBIX
MIPOIIECCOB B PA3IMYHBIX CUCTEMAX;

OCHOBHBIC  00JIaCTH  TPUMEHEHHs]T WHMOPMATHKUA, TMPEXKAEC  BCETO
nH(OpPMAIMOHHbIE TEXHOJOTUH, YIPABICHUE U COIIMANTBHYIO CPEpY;

MEXIUCIUIUIMHAPHBIN ~ Xapaktep HWHQOpMaTUKU U HUHPOPMALMOHHOU
NESATETbHOCTH.

W3yuenne wH(DOpMATHKM  OKa3bIBa€T CYIIECTBEHHOE  BIMSHHE  Ha
dbopMHpOBaHUE MHPOBO33PCHUS OOYYAOIIETOCS, €Tr0 KU3HCHHYIO ITO3HIIHIO,
3aKJa/JbIBA€T  OCHOBBI  IOHMMAaHMSI  NPUHIUIOB  (YHKIMOHUPOBAHUS U
UCITIOJIb30BaHUSI MH(DOPMAIIMOHHBIX TEXHOJIOTHI KaK HEOOXOJUMOTO MHCTPYMEHTA
MPAKTUYECKA JIFOOOW NEATETbHOCTH W OJHOTO W3 Hambosiee 3HAYMMBIX
TEXHOJIOTHYECKHUX JOCTHKEHUI COBPEMEHHON ITUBWIIN3ANN. MHOTHE ITPEAMETHBIC
3HaHHUS W CIOCOOBI JIESITEIIBHOCTH, OCBOCHHBIC OOYUYAIOMMMHUCS TPU HU3yUCHUU
nH()OpPMATUKU, HaXOAST MPUMEHEHHE KaK B paMKaX 00pa30BaTeNIbHOIO Mpolecca
OpyU HM3YyYECHUU JPYTUX MPEAMETHBIX 00JacTeil, TaK M B HHBIX >KU3HEHHBIX
CUTYaIlMsIX, CTAHOBATCS 3HAYMMBIMH JJIs1 (DOPMUPOBAHUS KAdeCTB JIMIYHOCTH, TO
€CTh OPHCHTHPOBAaHbI Ha (QOPMUPOBAHUE METANPEAMETHBIX W JIMYHOCTHBIX
PE3YJIbTaTOB O0yYCHHUSI.

OcHoBHBIE 3a/1aun yueOHOTO npeamera «Mubopmarruka» — chopmMupoBarh y
0OyJaromuXxcs:

MOHUMAaHUE TPUHIUIIOB YCTPOHCTBA H (QYHKIHOHUPOBAHHS OOBEKTOB
IU(QPOBOTO OKPYKECHHSI, TPEICTABICHUS 00 WCTOPHH W TEHICHIIUAX Pa3BUTHS
uH(pOopMaTHKHU TTeproia udpoBoit TpaHchopMaIiu COBpEMEHHOTO 00IIIeCTBa;

3HAHMS, YMEHHUS W HaBBIKM T'PAMOTHOM MOCTAHOBKH 3a/1a4, BOSHUKAIOIIUX B
MPAKTUYECKON NEATEIBbHOCTH, JJII MX PEIICHUS C MOMOIIbI0 MH()OPMAITMOHHBIX
TEXHOJIOTHIA, YMCHHS W HaBbIKM (POPMAJM30BAHHOTO OMKCAHHUS ITOCTABICHHBIX
3amad;

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

3HaHHE OCHOBHBIX AJITOPUTMUYECKHX CTPYKTYp W YMEHHE MPUMEHSATH JTH
3HAHMS JJI1 TOCTPOCHUS AJITOPHTMOB PEIICHHUS 3a7ad M0 MX MaTeMaTHYCCKUM
MOJICIISIM;

YMEHUS W HABBIKM COCTAaBJCHHUS MPOCTHIX NPOrPaMM IO TOCTPOCHHOMY
QITOPUTMY Ha OJTHOM U3 S3BIKOB IPOTPAMMHPOBAHUS BBICOKOTO YPOBHSI;



yMEHUS ¥ HaBbIKU d3(PQGEKTHBHOTO WCIONH30BAHUS OCHOBHBIX THIIOB
MPUKJIATHBIX MPOrpaMM (TIPHIIOKEHHI) 00111ero Ha3HAYCHHsI U WH()OPMAITMOHHBIX
CUCTEM ISl PEUICHUS ¢ MX MOMOIIBIO MPAKTUYECKUX 3a/1ad, BiIaJCHHEC 0a30BBIMH
HOpMaMud HWH(POPMAIIMOHHOM ASTUKHM M TpaBa, OCHOBaMH HH(POPMAIMOHHON
0€30IIaCHOCTH;

yMEHHE TPaMOTHO HHTEPIIPETUPOBATH PE3YJIbTAThI PEIICHUS MPAKTUICCKUX
3alad C TOMOIIbI0 HWH(POPMAIMOHHBIX TEXHOJOTHUW, TPUMEHSTh TOJyYCHHBIE
pe3yJIbTaThl B MPAKTUYECKOU JICSITEIIHHOCTH.

[lenmn m 3amaum u3ydeHUss MHOOPMATUKHM HA YPOBHE OCHOBHOTO OOIIEro
00pa3oBaHuUs ONPELISAIOT CTPYKTYPY OCHOBHOTO COJIEpKaHUsI yu4eOHOTO IIpeameTa
B BHJIC CICAYIOIMINX YETHIPEX TEMATUIECKUX PA3IICIIOB:

uu(ppoBasi rpaMOTHOCTb;

TEOPETUYECKHE OCHOBBI HHPOPMATUKH;

QITOPUTMBI U TIPOTPAMMHPOBAHUE;

nH(OPMAITMOHHBIC TEXHOJIOTHH.

Ha uzydyenune nH@opMaTuKu Ha 0a30BOM YpPOBHE OTBOAUTCS 68 4acoB: B 8§
kimacce — 34 gaca (1 gac B Hezenmo), B 9 kitacce — 34 Jaca (1 gac B Hezeno).



COJAEPKAHUE OBYUYEHUA
8 KUIACC

Teopernueckne 0CHOBbI HHPOPMATHKHI

Cucrembl CHHCICHUS

Hemno3unvoHHuble W  MO3UIMOHHBIE CUCTEMbI  CUHMCIEHHS. AJdaBur.
OcnoBanue. Pa3zsépuyTas gopma 3anucu uucna. [lepeBoj B JECATUUHYIO CUCTEMY
YHCEJI, 3aMMCAHHBIX B IPYTUX CUCTEMAX CUUCIICHHUS.

PumMmckas cucrema cCuucieHusl.

JBonuHas cucrtema cuncienus. [lepeBon nensix yucen B npexaenax ot 0 1o
1024 B nBOWYHYIO CHUCTEMY CUHCIEHMS. BocbMepuuHas cucTEMa CUHCICHHUS.
[TepeBon uncen n3 BOCbMEPUYHONW CUCTEMBI B JBOUYHYIO U IECITUYHYIO CUCTEMBI U
obpatHo. IllectHammarepuunas cucteMa cuucieHus. IlepeBox uyucen wu3
HIECTHAAUATEPUYHON CHCTEMBI B JIBOMYHYIO, BOCBMEPHUYHYID H JECATHUYHYIO
CUCTEMBI U 0OpATHO.

Apudmerrueckue onepanuu B JBOMYHON CUCTEME CUUCIICHHUS.

JJIeMeHTbl MATEeMAaTHYECKOM JIOTUKHU

Jlornueckue BbICKa3biBaHUs. Jlornueckne 3HAYEHUS  BBICKA3bIBAHMI.
DOneMeHTapHble W COCTaBHBIE BBICKA3bIBaHUs. JlorMueckue omnepauuu: «um»
(KOHBIOHKIIHSI, JIOTHYECKOE YMHOXKEHUE), «WIN» (IU3BIOHKIIHS, JOTHYECKOEe
CIIOXKEHUE), «He» (Jloruueckoe oTpuiianue). [IpuopureT JOTHUYECKHX OIepariui.
OrnpenesnieHne UCTUHHOCTH COCTABHOTO BBICKA3BIBAHUS, €CIIM W3BECTHBI 3HAYCHUS
MCTUHHOCTH BXOJSIIMX B HErO0 SJIEMEHTAPHBIX BbICKa3bIiBaHWM. Jlornueckue
BbIpakeHus. [lpaBuia 3amucu jormdeckux BoipakeHui. I[loctpoenue Ttabmuiy
MCTUHHOCTH JIOTUYECKUX BBIPAXKEHUM.

Jlormueckue 3meMeHThI. 3HAKOMCTBO C JIOTHYECKHUMHU OCHOBAMU KOMITBIOTEPA.

AJITOPUTMBI M IPOTPAMMMPOBAaHNE

HNcnosiHuTE M M JITOPUTMBI. AJITOPUTMUYECKHE KOHCTPYKIUU

[Tonarue anroputma. McnmomHuTeNnun airopuTMOB. AJNTOPUTM Kak IUIaH
YIPaBJICHUS UCIIOJIHUTEJIEM.

CgoiicTBa anroput™ma. CriocoObl 3armucu aaropurMa (CJI0BECHBIN, B BUIE OJIOK-
CXEMBbI, IpOrpamMma).

AJropuTMUYECKHE KOHCTPYKUMH. KOHCTpyKUHUs «clieioBaHue». JIMHEHBIMI
anroput™.  OrpaHM4eHHOCTh  JIMHEHWHBIX  QJITOPUTMOB:  HEBO3MOXKHOCTh
MPEAYCMOTPETh 3aBUCHUMOCTh IOCIEAOBATEILHOCTH BBIMOJHIEMBIX JECHCTBUI OT
HCXOJHBIX JaHHBIX.

KoHCTpyKIusi «BETBJICHUE»: TOJIHAsI W HemoJiHas ¢Gopmbl. BeimosHeHne u
HEBBINOJHEHUE YCIIOBHUS (MCTUHHOCTH W JIO)KHOCTh BbICKa3biBaHus). [IpocTeie u
COCTaBHBIE YCIIOBHSI.



KOHCTpYKIMSL «IIOBTOPEHMS»: LUKIbBI C 3aJaHHBIM YHCIIOM ITOBTOPEHHM, C
YCJIOBHEM BBIIIOJIHEHUS, C IEPEMEHHON LUKJIA.

PazpaboTtka s HopmManbHOTO HMCHOJHUTENS aIrOpPUTMa, MPUBOJIAIICTO K
TpeOyeMoMy pe3yJbTaTy TMpU KOHKPETHBIX HCXOJHBIX JaHHBIX. Pa3paboTka
HECJIOKHBIX aJITOPUTMOB C HCTIOJIb30BAHUEM IIUKIIOB U BETBJICHUN JIJIs1 yIIPABICHUS
(GbOopMaIbHBIMI HMCTIOTHUTEISIMU, TakuMu Kak PoOort, Uepemamka, YepTExHUK.
BrllloNIHEHHE AITOPUTMOB BpPYYHYIO M Ha Kommbiorepe. CHHTaKCHYECKHE U
jgoruyeckue omuOku. OTKa3bl.

S3BIK IPpOrpaMMHpPOBAHUS

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

Cucrema mnpoOrpaMMHUpPOBAHMS: PEAAKTOP TEKCTa HPOrpaMm, TPAHCIATOP,
OTJIAYHK.

[lepemennasi: tum, ums, 3HadeHue. Llenple, BENIECTBEHHbIE U CHMBOJIBHBIC
NIEpEMEHHBIE.

Omnepatop mnpucBauBaHus. ApU(METUYECKHE BBIPAKEHUA U MOPSIOK HUX
BbIuMclieHHs. Onepanuu ¢ LeJIbIMU YUCIaMU: ET0YUCIEHHOE JEIEHUE, OCTATOK OT
JEIECHUS.

Berenenus. CocraBHble yClOBUS (3alUCh JIOTUYECKUX BBIPAKEHUN Ha
M3Y4aeMOM sI3bIKE TporpaMMupoBanus). HaxoxxaeHue MUHUMyMa 1 MaKCUMyMa M3
JIBYX, TPEX W YEThIpEX wyucen. PenieHue KBaApaTHOrO YpPaBHEHHUS, HUMEIOLIETO
BEILECTBEHHBIEC KOPHH.

JuanoroBas oTJIaJKa NPOrpaMM: IOIIATOBOE BBINOJHEHHE, POCMOTP
3HAYCHUH BEMYMH, OTIaJ0YHbIN BBIBOJ], BBIOOP TOUKU OCTAHOBA.

[ukn c¢ ycnoBueMm. Anroput™ EBKiMIa sl HaX0XKAEHHUS HAWOONBILETO
oOLIero JeiauTens ABYX HATypallbHbIX uHcelsl. PazOueHue 3amucu HaTypajibHOro
4uCiia B MO3MIMOHHOM CHCTEME C OCHOBAHMEM, MEHBIIMM WM paBHbIM 10, Ha
OTJICJIbHBIC LI PHI.

[{nKn ¢ mepeMeHHOM. AITOPUTMBI IPOBEPKHU AETUMOCTH OJHOTO LIEJIOT0 YUCIIA
Ha JApyroe, IpOBEpKH HATYPaAIbHOIO YKCia Ha MPOCTOTY.

OOpaboTka CUMBOJIbHBIX JaHHBIX. CUMBOJIbHBIE (CTPOKOBBIE) MEPEMEHHBIE.
[TocumBoabHas 00paboTka cTpoK. [1oACUET YaCTOTHI MOSIBICHUSI CUMBOJIA B CTPOKE.
Bcerpoennsie pyHkImm s 06pabOTKH CTPOK.

AHaJIu3 aJIropuTMOB

OnpeneneHue BO3MOXKHBIX PE3yJbTATOB padOThl aJfOpUTMa MHpU AaHHOM
MHO>XECTBE BXOJHBIX JIaHHBIX, OIPENEJIECHUE BO3MOXKHBIX BXOIHBIX JaHHBIX,
NPUBOJSIINX K JAHHOMY PE3yJbTaTy.



9 KJIIACC

udposasi rpaMOTHOCTDH

I'nobanbHas cetb UHTEPHET U cTpaTerun 0€30MacHOro0 NOBEACHUS B Hel

['mo6anbHas cere MuTepuer. [P-aapeca y3noB. CereBoe XpaHEHHE AaHHBIX.
MeTopl HHIMBUYaTbHOTO M KOJUIEKTUBHOTO pa3MeIieHnsi HOBOM HH(OpMaluy B
WNurtepHere. bonbinve naHHble (MHTEpPHET-IAaHHbIE, B YaCTHOCTH JaHHbBIC
COILIMAJIBHBIX CETEN).

[Tonarue o6 mHOpPMALMOHHONW 0€30MacHOCTH. YTPOo3bl MHOOPMAIIMOHHOU
0e30MacHOCTH TIpU padoTe B TJI00ATBHON CETH U METOJbl MPOTUBOJCHUCTBUS UM.
[IpaBwia Oe3omacHOM ayTeHTUPUKAIUMU. 3aludTa JUYHOM uHpOpMaIuu B
WNurepnere. bezonacHele crpaternu noseneHus B MHrepHere. [Ipenynpexnenue
BOBJICUCHHUSI B JIECTPYKTHUBHBIE U KPUMHHAJIBHBIE (DOPMBI CETEBOW AKTUBHOCTHU
(knOepOyIUTMHT, PUIIUHT U APYTUe (POPMBI).

PabGora B nH(pOPMALIHOHHOM IPOCTPAHCTBE

Bunp! nestensHoctd B IHTEpHETE, HHTEPHET-CEPBUCHI: KOMMYHUKAIIMOHHbBIE
cepBUCHI (TOYTOBast Cyk0a, BUACO-KOH(PEPEHI-CBA3b U JPYTHE), CHPABOYHBIC
CIIy OBl (KapThl, paCIIUCaHUs U IPYTUE), IOUCKOBBIE CITYKOBI, CITyKObI OOHOBJICHUS
IPOrpaMMHOr0 obOecreueHus M Apyrue ciaykObl. CepBUCHI TOCYJapCTBEHHBIX
yciayr. OOnauHble XpaHunumia JgaHHbIX. CpencTBa COBMECTHOM pa3pabOTKu
JTOKyMeHTOB (oHmaitH-oducel). [IporpammHoe oOecrieyeHrue Kak BeO-CEpBUC:
OHJIAITHOBBIE TEKCTOBBIE U rpapuuecKkre peaakTopbl, Cpebl pa3pabOTKHU IPOrpamMM.

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

MopeanpoBaHue Kak MeTO/l O3HAHUS

Mopenb. 3aiauu, pemaeMble ¢ MOMOINIbIO0 MojaenupoBanus. Kinaccudukanuu
Mojenel. MarepuanbHbie (HaTypHbIe) U HHPOpMalMOHHBIE MoieTu. HerpepriBHbBIE
U auckpetHele mojenu. Mmurtanmonnsie mMonenu. Mrpossle Mopenu. OrneHka
aJICKBATHOCTU MOJIENTU MOJIEIUPYEMOMY OOBEKTY U LEJISIM MOJICTUPOBAHMSL.

Tabnuunsie Mosenu. Tabnuia Kak MpeACTaBICHUE OTHOIIEHUS.

ba3el nmanHbix. OTOOp B TabiMile CTPOK, YIOBJIETBOPSAIOMIMX 3alaHHOMY
YCJIOBHIO.

I'pad. Bepumna, pedpo, nytb. OpUeHTUPOBAHHBIE U HEOPUEHTHUPOBAHHBIC
rpadel. nuHa (Bec) peOpa. BecoBas matpuna rpada. InuHa nytu Mexay
BepmimHamu rpada. [louck ontumanbHoro mytd B rpade. HauyanbHas BepiimHa
(MCTOYHUK) U KOHEYHAs! BEpIINHA (CTOK) B OPUEHTHUPOBAHHOM Tpade. Brrancnenue
KOJIMYECTBA IMMyTeH B HAIIPABJICHHOM allMKJINYECKOM rpade.

JepeBo. Kopenb, BepinHa (y3en), Tuct, pedopo (ayra) nepeBa. Beicora nepesa.
[Tonnepeso. IIpumeps! ucnonb3oBanus 1epeBbeB. [lepedop BapuaHTOB C MOMONIBIO
JiepeBa.



[londaTre wmaTeMaTHYECKOM MOJENIM. 3aJaud, pEHIaeMbleé C IMOMOUIBIO
MaTeMaTUYECKOr0 (KOMIBIOTEPHOTO) MoAeInpoBanus. OTauyne MaTeMaTUu4ecKon
MOJIEIM OT HATYpHOM MOJEIM M OT CJIOBECHOr0 (JIMTEpAaTypHOTO) ONHUCAHUS
oOBeKTa.

OTanbel KOMIBIOTEPHOTO MOJIEIMPOBAHUS: MTOCTAHOBKA 3aJa4l, IMOCTPOEHUE
MAaTEMATHYECKOW MOJENH, IPOTrpaMMHAas peaIn3alus, TECTUPOBAHUE, IPOBEACHUE
KOMITBIOTEPHOTO SKCIIEPUMEHTA, aHAIN3 €0 PE3YJIbTATOB, YTOUYHEHHE MOJEIH.

AJITOPUTMBI M IPOTPAMMHMPOBAHNE

Pa3paborka airopuTrMoB M IpOorpamMmm

Pazbuenue 3amaun Ha noazagaud. CocTaBleHHE aITOPUTMOB M IIPOTPAMM C
WCIMOJIb30BAHUEM BETBIICHUM, LUKIOB M BCIIOMOTATEIbHBIX AJTOPUTMOB JUIA
yIpaBiieHUs] UcnojiHuTeseM PoOOT Wi ApyruMHU HCHIOJHUTEISIMH, TaKUMU Kak
Yepenamka, YepTEXHUK U IPYTUMH.

Tabnuunbie BenmuuuHbl (MaccuBbl). OqHOMEpHBIE MaccuBbl. CocTaBiieHUE U
OTJIaJIKa MPOrpaMM, pea3yOUIUX TUIIOBBIE aJITOPUTMbI OOPAOOTKHA OJTHOMEPHBIX
YHCIIOBBIX MAaCCHBOB, Ha OJTHOM W3 S3bIKOB mporpammupoBanms (Python, C++,
[Tackaip, Java, C#, l1IkoapHBIHN ANMTOPUTMAYECKHNA S3BIK): 3aMOJTHEHNUE YHCIIOBOTO
MacCHBa CIIy4allHBIMHM YHCJIaMH, B COOTBETCTBUHU C (OPMYJION WM MyTEM BBOJA
YuCeJl, HaXOXKJIECHUE CYMMbI 3JIEMEHTOB MAacCHBa, JIMHEWHBIM MOWCK 3aJaHHOTO
3HAYEHHS B MACCUBE, MOJICUET SJIIEMEHTOB MAaCCUBA, YAOBIECTBOPSIOIINX 38 JAHHOMY
YCJIOBUIO, HAXOXKICHUE MUHHMAIBLHOTO (MaKCHMAJIBHOTO) 3JIEMEHTa MAacCHBa.
CopTHupoBKa MaccHBa.

OOpaboTKa MOTOKA JaHHBIX: BBIYHMCICHHUE KOJMYECTBA, CYMMBI, CPEIHETO
apu(PMETUIECKOTO, MHUHHUMAJIBHOTO ¥ MAaKCHMAJbHOTO 3HAYECHHS DJIEMEHTOB
MOCJIEA0BATEIBHOCTH, YIOBIETBOPAIOIIMX 38 JaHHOMY YCJIOBHIO.

YupasJienue

VYmpasnenue. Curtan. O6patHas cBsa3b. [lomydeHne curHaioB ot 1udpoBbIX
JMATYMKOB (KacaHus, pAacCCTOSHHS, CBeTa, 3Byka U japyroro). Ilpumepsi
WCIIOJIB30BaHUs IPUHITUIIA OOPATHOM CBSI3U B CUCTEMAX YIIPABIICHUS TEXHUUECKUMU
YCTPOMCTBAMHM C MOMOIIBIO JATYMKOB, B TOM UHCJIe B pOOOTOTEXHUKE.

[IpuMepbl poOOTU3UPOBAHHBIX CUCTEM (CHCTEMa YNPABJICHUS JBUKEHUEM B
TPAHCIIOPTHOM CHUCTEME, CBapOyHas JIMHUS aBTO3aBOJla, ABTOMATH3UPOBAHHOE
yIpaBJIEHUE OTOIJIEHUEM JOMa, aBTOHOMHAsI CUCTEMa YIPABJIEHUS TPAHCIOPTHHIM
CPEIICTBOM U APYTHE CUCTEMBI).

NudopmanuoHHbIe TEXHOJIOTHH

DJIeKTPOHHBbIE TA0JTUIbI

[Tonsitue 06 >neKTpOHHBIX Tabnuiax. TUIBI JaHHBIX B sTYEHKaAX DJIEKTPOHHOM
tabnuipl. PenaktupoBanne u hopmaTupoBanue Tabauil. Bctpoennsie GyHKImu s
MOMCKAa MAaKCUMyMa, MHUHUMYyMa, CYMMbl U CpeIHero apupMeTuyecKoro.



CopTHpoBKa JaHHBIX B BBIAEICHHOM Juana3zoHe. Iloctpoenuwe nuarpamm
(rucrorpamMma, Kpyrosas AuarpaMma, TouyedyHas jamarpamma). BeiOop Tuna
JMarpaMMbl.

[TpeoOpa3oBanue popMyi1 npu KonupoBaHUU. OTHOCHUTENbHASL, AOCOIIOTHAS U
CMEIlIaHHas ajipecarysl.

Y Cl10BHBIEC BRIYUCIICHHUS B AEKTPOHHBIX Tabauax. CyMMUpPOBaHUE U TOACUET
3HAQYCHUM, OTBEYAIOIIMX 3aJaHHOMY YyciioBuio. OOpaboTka OodbIIMX HAOOPOB
NaHHbIX. YHCIEHHOE MOJIEIMPOBAHHUE B 3JIEKTPOHHBIX TaOIUIIAX.

NudopmannoHHbIe TEXHOJOTUN B COBPEMEHHOM 001IeCTBE

PoJib MHPOPMAIIMOHHBIX TEXHOJOTUM B Pa3BUTHUH SKOHOMUKH MUPA, CTPaHBbI,
pernoHa. OTKpbITbIE 00Pa30BATENBHBIE PECYPCHI.

[Ipodeccun, csa3anHbie ¢ MHPOPMATUKON U MHPOPMALIMOHHBIMU TEXHOJIOTHSIMU:
BeO-IM3aiiHep, MPOrpaMMHUCT, pa3pabOTYUK  MOOWJIBHBIX  MPUIIOKECHHMH,
TECTUPOBLIUK, APXUTEKTOP MIPOrPAMMHOI0 OOECIIEUEHUs, CTIELUATIHUCT 10 aHAIU3Y
JAHHBIX, CACTEMHBIN aIMUHUCTPATOP.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
NHO®OPMATHUKE HA YPOBHE OCHOBHOI'O OBILIEI'O
OBPA30OBAHUA

Nzyuyenne wuHbOpMAaTHKA Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
HaIpaBJICHO HA JOCTHKEHHE OOYYAIOIUMUCS JIMYHOCTHBIX, METANPEIMETHBIX U
MPEAMETHBIX PE3yJIbTaTOB OCBOCHHUSI COJIEPKaHMs yUEOHOTO MpeaMeTa.

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yJbTaThl HMMEIOT HANpPaBJICHHOCTh Ha pEIICHUE 3a/ady
BOCIIMUTAHUS, PAa3BUTHUSI U COLMAIM3ANMM OOYUYaIONIMXCS CPEICTBAMU Y4E€OHOTO
npeaMera.

B pesynpraTte usydyeHus MHGOPMATHKHA HA YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus y oOydaromnierocsi 0yayT copMuUpoBaHbl CIEAYIOIIUE JTUYHOCTHBIC
pe3ynbTaThl B YaCTH:

1) naTpUOTHYECKOTr0 BOCIIMTAHMS

IIEHHOCTHOE OTHOIIICHUE K OTCUYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY U
HAy4YHOMY HACJIeJIMI0, TOHUMAaHUE 3HAYCHUS MHPOPMATUKH KaK HAYKH B JKU3HU
COBPEMEHHOr0 O00IlIeCTBa, BIAJCHUE JOCTOBEPHOW HH(MOpMAIUER O MepenoBbIX
MHPOBBIX W OTEYCCTBEHHBIX JOCTIDKCHHSX B 00JacTd HWHPOPMATHKH U
WH()OPMAITMOHHBIX TEXHOJIOTHH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX O
1idpoBoif TpaHchopMAaITU COBPEMEHHOTO OOIIECTRA;

2) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS:

OpHEHTalls Ha MOpaJbHbIE IIEHHOCTH M HOPMBI B CUTYaIlUIX HPAaBCTBEHHOTO
BBIOOpA, TOTOBHOCTH OIIEHUBATH CBOE TTOBEACHUE U IMOCTYMKHU, a TAKXKE MTOBEJCHUE
Y TIOCTYTIKH APYTHX JIFOJIEH C MMO3UIIMA HPABCTBEHHBIX W MPABOBBIX HOPM C YUETOM
OCO3HAHMS TOCHEJACTBUN TIOCTYIKOB, AaKTHUBHOE HEMPUITHE aCOIMAIbHBIX
MOCTYIIKOB, B TOM uHciie B IHTepHeTe;

3) rpa:KIaHCKOr0 BOCIIUTAHUSA:

MPEACTABIICHUE O COIMAIBHBIX HOpPMax H TIPaBUIaX MEKIUNIYHOCTHBIX
OTHOIIICGHUH B KOJIJIEKTHUBE, B TOM YMCJIE B COIIMAIBLHBIX COOOIIECTBAaX, COOJIIOICHHUE
npaBuiI 0€30MTaCHOCTH, B TOM YHCIIE HABBIKOB 0€30MMaCHOTO TTOBEJICHUS B MHTEPHET-
cpeje, TOTOBHOCTh K Pa3HOOOPa3HOW COBMECTHOM JEATECIHPHOCTH IIPH BBITTOJTHESHUN
y4eOHBIX, MTO3HABATCIBHBIX 3a7a4, CO3JaHUU YUEOHBIX MPOEKTOB, CTPEMIICHHE K
B3aMMOIIOHUMAHUIO U B3aUMOIIOMOIIM B IpOIecce ITOM y4eOHOU AesATEeTbHOCTH,
TOTOBHOCTh OIICHUBATh CBOE MOBE/ICHNUE U MOCTYIKA CBOUX TOBAPUINEH C TIO3UITUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEICTBHI MOCTYTIKOB;

4) HeHHOCTel HAYYHOI' O MIO3HAHMSA

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUYECKUX MpEACTaBiIeHU 00 uHbOpMaILNH,
MH(OPMAIMOHHBIX nporueccax u MH(OPMAIMOHHBIX TEXHOJIOTUSX,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM WU OOIIECTBEHHOM



MPAKTUKHU U COCTABJISIIOIIMX 0a30BYI0 OCHOBY JUJISl [IOHMMAaHHUS CYIIHOCTH HAy4YHOH
KApTUHBI MUPA;

UHTEpeC K OOYUYEHHI0 W TO3HAHHIO, JTI0003HATEIBHOCTh, TOTOBHOCTH WU
CHOCOOHOCTh K CamMO00pa30BaHUIO, OCO3HAHHOMY BbIOOPY HAaNpaBICHHOCTH U
ypOBHS 00yuY€HUs B JAJbHEHIIEM;

OBJIQJICHUE OCHOBHBIMU HAaBBIKAMH HCCIIEIOBATENIBCKON JEATEIIBHOCTH,
YCTaHOBKA HA OCMBICICHUE ONBITA, HAONIOJACHUN, TMOCTYNKOB W CTpEMJICHHE
COBEPILIECHCTBOBATh IIyTH JOCTWKCHMSI HHIMBHIYAJIbHOIO MW KOJUIEKTUBHOIO
0J1aronoyuus;

c(pOpMUPOBAHHOCTh MH(POPMALMOHHON KyJIbTYpbl, B TOM YHCJI€ HAaBBIKOB
CaMOCTOATENbHON palbOThl C y4eOHBIMH TEKCTaMHU, CIPABOYHOM JHMTEpPATypOH,
pa3HOOOpa3HbBIMU CPEACTBAMU HMH(DOPMALMOHHBIX TEXHOJOTUH, a TaKKE YMEHUS
CaMOCTOSITEJILHO OIpPENEATh LIeJIU CBOEr0 00yUYeHHs, CTaBUTh U (POPMYJIUPOBATH
Juisl ceOsl HOBBIE 33/7aud B yu€0e W I03HABATEIbHOW NEATEIbHOCTH, Pa3BUBATH
MOTHBBI U HHTEPECHI CBOEH ITO3HABATEIIBHON IESITENBHOCTH;

5) dpopmupoBaHus KYJbTYPHI 310POBbS:

OCO3HAHHE LIEHHOCTH KM3HH, OTBETCTBEHHOE OTHOIIIEHUE K CBOEMY 3/I0POBBIO,
YCTaHOBKAa Ha 37J0pOBBIA 00pa3 ’KW3HM, B TOM YHCJIE M 3a CYET OCBOEHUS U
coOuroieHrs TpeboBaHui 0e30IacHON 3KCILTyaTalluu CPpeACTB HUHPOPMAILIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHI;

6) Tpy10BOI0 BOCIIMTAHMS:

UHTEpeC K MpPaKTUYECKOMY H3y4YeHHIO mpodeccuit u Tpyna B cdepax
npoeccuoHaIbHON NEeATEIbHOCTH, CBSA3aHHBIX C UH(OPMATUKOM,
IPOrpaMMHUPOBAHUEM U HHQPOPMAIIMOHHBIMM TEXHOJIOTHUSMH, OCHOBAHHBIMH Ha
JTOCTHXKEHUSIX HayKd MH(DOPMATUKU U HAYYHO-TEXHUYECKOT0 MPOrpecca;

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

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

OCO3HaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMYECKHX MpoOJeM M IMyTed HuX
peuieHusi, B TOM 4YHCIE C Y4YE€TOM BO3MOXKHOCTEH WH(DOPMAMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHl;

8) apanTanuu o0yuyaruerocss K U3MEHsIIOIMMCH YCJIOBHSIM COLUMAIBHOM
U IPUPOJAHOM Cpeabl:

OCBOCHHME OOYyYalOUIMMHUCS COLMAIIBHOTO OIbITAa, OCHOBHBIX COILIMAJIbHBIX
poJIel, COOTBETCTBYIOIMX BEAYLIEH MEATEIbHOCTH BO3pAcTa, HOPM M IPaBHII
OOIIECTBEHHOTO NOBeIeHNUs, (OPM COLMAILHOM JKU3HU B IPYyINax U COOOIIECTBAX,
B TOM YHCJIE CYIIECTBYIOIINX B BUPTYAJIbHOM ITPOCTPAHCTBE.



METAINIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yibTaThl OCBOCHUS MPOrpaMMbl MO HHPOpPMATHKE
OTpaXaloT  OBJIAJICHUE  YHHBEPCAJIbHBIMU  YYEOHBIMH  JEHCTBUAMH  —
M03HABATEIILHBIMU, KOMMYHUKATHBHBIMU, PETYJISITHBHBIMH.

Ilo3HaBaTe/IbHBbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiCTBUSA

Bba3oBble Jjoruueckue JelicTBUA:

YMEHHE ONpENeiATh TMOHSATHS, CO37aBaTh OOOOIICHHs, YCTaHABJIUBATDH
aHaJIOTUH, KJIacCU(UIIUPOBATH, CAMOCTOSITENILHO BEHIOMPATh OCHOBAHUS U KPUTEPUH
JUIsL KJaccu(ukanuu, yCcTaHaBIMBATh NMPUYMHHO-CIICJCTBEHHBIC CBS3U, CTPOUTH
JIOTUYECKUE PACCYXKIACHUS, JIeTIaTh YMO3AKIIOUeHUs (MHyKTUBHbBIC, JCTyKTUBHBIC
Y TI0 aHAJIOTUH) U BBIBOJIBL;

YMEHHUE CO03/1aBaTh, NPHUMEHATh W MPEOOpPa30BbIBATH 3HAKM WU CHUMBOJIBI,
MOJIEJIA U CXEMBI JUIsl peHIEHUs] yYeOHBIX U TO3HABATEbHBIX 33/1a4;

CaMOCTOATENILHO BBIOMpATh CIOCOO perieHus y4eOHOU 3ajauu (CpaBHUBATH
HECKOJIbKO BapHaHTOB pEIICHMs, BBHIOMpATh HamOoJiee MOIXOAIIUN C y4ETOM
CaMOCTOATENbHO BBIIEJIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareabcKme 1eiicCTBU:

dbopMyIUpOBaTh BOMPOCH, (UKCHUPYIOIIME Pa3pblB MEXIY pealbHbIM H
JKeIaTeIbHBIM COCTOSIHEM CHUTYalluu, 00bEKTa, U CAMOCTOSITEIbHO yCTaHABINBATh
HCKOMOE U JIaHHOE;

OLICHMBATh Ha TPUMEHUMOCTb U JOCTOBEPHOCTHh MH(OPMAIIUIO, MTOTYUYECHHYIO
B XOJI€ UCCJIEI0BAHMS;

IPOrHO3UPOBATh BO3MOXKHOE JajibHElIIee pa3BUTHE MPOLIECCOB, COOBITUN U
UX TIOCJIC/ICTBUSI B AHAJIOTUYHBIX WJIM CXOJHBIX CUTyallUsAX, a TAK)KE BBIIBUTaTh
MPEANO0JIOKEHUS 00 UX Pa3BUTUHU B HOBBIX YCIIOBUSIX U KOHTEKCTAX.

Pabora ¢ unpopmaunmeii:

BBIABJIATE AeUIMT WUHOOpPMALUM, JTaHHBIX, HEOOXOAUMBIX [Jis PEUICHUS
MMOCTABJICHHOM 3a/1a4H;

MPUMEHSTh PA3JIUYHBIE METO/bI, MHCTPYMEHTHI M 3alpPOChl MPU TMOUCKE U
oTOope MH(OpMAMU WIM JAHHBIX W3 HUCTOYHUKOB C YYETOM MPENSIOKEHHOU
y4eOHOM 3aJ1auM U 3aJaHHBIX KPUTEPUEB;

BBIOWpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB U (JOPM IIPEICTABIICHUS,

CaMOCTOATENILHO  BBIOMpATh  ONTHUMAIBbHYIO  (OpMy  TIPEICTaBIICHUS
uHOpMAIMM U WUIIOCTPUPOBATH pEIIaeMble 337a4d HECIOXKHBIMH CXEMaMH,
JTyarpaMMamu, MHOM Tpadukoil 1 UX KOMOMHAIUSIMU;

OIICHWBATh HANEKHOCTh HH(POPMANMKA TIO KPUTEPHSAM, MPEIIOKECHHBIM
YUHTENIEM WIH CHOPMYITUPOBAHHBIM CAMOCTOSTEILHO;



3¢ (HEeKTUBHO 3alIOMUHATH U CUCTEMATU3UPOBATh HHPOPMAIIHIO.

KoMMyHHKAaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIE NelCTBUA

OOwmenne:

COIOCTABIISATh CBOU CYXKJICHHSI C CYXACHUSAMHU APYIHMX YYACTHUKOB JAUAIIOra,
OOHapyXUBaTh PA3IUUHUE U CXOACTBO MO3UIIHIA;

nyOJIMYHO MPENCTABIATh PE3YJIbTAThl BBIIOJIHEHHOTO ONBITA (3KCIIEPUMEHTA,
UCCIIEIOBaHMSI, IPOEKTA);

CaMOCTOSITENIbHO ~ BbIOMpaTh (opMaT BBICTYIUIEHHS C YYETOM 3a4ay
NPE3EHTAlMA U OCOOEHHOCTEW ayAUTOPUU U B COOTBETCTBHHU C HUM COCTABIISTH
YCTHBIE U MMCbMEHHBIE TEKCTHI C HCIOJIb30BAHUEM HILTIOCTPATUBHBIX MATEPUAJIOB.

CoBMecTHasl 1eITEILHOCTD (COTPYIHUYECTBO):

IIOHUMAaTh M HCIIOJIb30BaTh MPEUMYINECTBA KOMAHIHON M WHIWBUAYaJIbHOU
paboThl MpHU pEUNIeHUH KOHKPETHON NpoOJiieMbl, B TOM YHUCIE MpPU CO3JAHUU
MH(OPMAIMOHHOTO MPOIYKTA;

NPUHUMATh LIE€JIb COBMECTHOW MH(MOPMALMOHHON NEATEIbHOCTH MO cOopy,
oOpaboTke, nepenade, Qopmanuzanuu HHPOPMALUH, KOJJIEKTUBHO CTPOUTH
JNEeHCTBUS MO €€ JOCTHKEHMIO: paclpeaessiTh PoJiu, JOrOBapuBaThCs, 00CYKIaTh
MPOLIECC U PE3YNIHTAT COBMECTHOM paOOTHI;

BBINIOJIHATh CBOKO 4YacTh pabOThl ¢ MH(pOpManued Wik HHPOPMAUOHHBIM
IPOLYKTOM, JOCTHTasi KaueCTBEHHOI'O PE3yJIbTaTa MO CBOEMY HAINPABICHUIO U
KOOPJMHUPYSI CBOM JEHUCTBHS C IPYTUMHU WICHAMH KOMAaH/IbI;

OLIEHMBATh Ka4Y€CTBO CBOET0 BKJIaJa B OOIMIMHA HH(OPMALIMOHHBINA IPOAYKT I10
KPUTEPHUSM, CAMOCTOSITENIBHO C(POPMYJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJIEUCTBHUS;

CpaBHUBATh pe3yJbTaThl C HMCXOAHOW 3aJadyeil M BKJAJ KaXKIOTO 4YIECHA
KOMaH/bl B JOCTHXXEHHE pe3yJibTaToOB, pa3AeiisiTh c(hepy OTBETCTBEHHOCTH U
IPOSIBIISITH TOTOBHOCTB K MPEIOCTABICHUIO OTUETA MTEPE TPYIIION.

PeryasiTuBHbIC YyHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUS

Camoopranuzamnus:

BBISIBJISITH B JKU3HEHHBIX M YUEOHBIX CUTYyalUAX MpoOJieMbl, TpeOyromue
pelieHus;

OPUEHTUPOBATHCS B PAJIMUHBIX MOAXOJAaX K MPUHATHIO PEIICHUM
(MHIMBUAYAJbHOE PUHATHE PELICHUM, IPUHATHE PELLIEHHUI B IPYIIIE);

CaMOCTOATEJIBHO COCTABJIATh AJTOPUTM pEUIEHUs 3aAaud (WM €ro 4acTh),
BBIOMPATH CIIOCOO perieHus: y4eOHOU 3a7aun ¢ YY4ETOM UMEIOIIUXCS PECYypPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh MpeJjiaraéMble BapUAHTHI
pelIeHu;



COCTABJIATh IUIAH AEUCTBUM (TUIaH peanu3aldd HaMEYEHHOIo alropuTrMa
pEILIeHMs ), KOPPEKTUPOBATH NPEJI0KEHHBIN aITOPUTM C YUETOM MOJTYyYEHUSI HOBBIX
3HAHHUI 00 U3y4aeMOM OOBEKTE;

nenatb BBIOOP B YCIOBUAX MPOTHBOPEYMBOM uHGoOpManuu U OpaTh
OTBETCTBEHHOCTH 32 PEILICHHUE.

CaMoOKOHTpPOJIb (pediexcus):

BJIaJIETh CIOCOOAMH CAMOKOHTPOJISI, CAMOMOTHBAIIMH U PEIICKCHUM;

JIaBaTh OIIEHKY CUTYAIIMH U MpeJiaraTh IiaH €€ U3MEHEHUS;

YUUTBIBATh KOHTEKCT U MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh
Opy  pelieHud y4eOHOM 3ajauM, aJanTHpOBaTh pEIICHHE K MEHSIOMIMMCS
00CTOSATEIECTBAM,;

OOBSACHATh  NPUYMHBI  JOCTHKEHUS  (HEIOCTH)KEHHUS])  PE3yJIbTaToOB
MH(POPMAILIMOHHOMN JESATENIbHOCTH, 1aBaTh OLEHKY IPUOOPETEHHOMY OIMBITY, YMETh
HaXOJUTh ITO3UTUBHOE B ITPOU3OLIEAIIEN CUTYallN;

BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
WU3MEHUBUINXCS CUTYallMi, YCTAHOBJIEHHBIX OIIMOOK, BOBHUKIINX TPYIHOCTEM;

OLICHMBATh COOTBETCTBHE PE3YJIbTaTa LIEJIU U YCIOBUSAM.

IMOLHMOHAIBHBINA MHTEJJICKT:

CTaBUTb C€0s1 HA MECTO JPYroro 4ejoBeKa, IOHUMaThb MOTHUBBI U HAMEPEHUS
JPYroro.

IIpunsiTue ceds1 u APpyrux:

OCO3HABaTh HEBO3MOYKHOCTb KOHTPOJIMPOBATh BCE BOKPYT JAX€E B YCIOBHSX
OTKPBITOTO JOCTYyTA K JIIOOBIM 00bEMaM HHGOPMAIIHH.

HPEAMETHBIE PE3YJIBTATBI

K koHuy oOyuenuss B 8 kiacce y oOyuaromierocsi Oyayt copMupoBaHb
CJIEIyIOLIUE YMEHMUSI:

MOSICHSITh Ha PUMEPAX Pa3TUUMs MKy MTO3UITUOHHBIMU U HETIO3UIIMOHHBIMU
CUCTEMaMU CUUCIICHUS;

3amuChiBaTh W cpaBHUBaTh Ieible yuciaa or 0 go 1024 B pa3nuyHbIX
MO3UIIMOHHBIX CHCTEMaX CUYHCIeHUsS (C ocHOBaHUSAMU 2, 8, 16), BBIIOIHATH
apudMeTHIECKUE OTepallui HaJl HUMU;

PacCKpbIBaTh CMBICH TOHSTHUH «BBICKA3bIBAHUE)», <JIOTHYECKAS] OIMEpaLus»,
«JIOTUYECKOE BBIPAKEHUEY;

3aMUCHIBATh JIOTUYECKUE BBIPAKEHUS C HCIOJIb30BAaHUEM JIM3BIOHKIINH,
KOHBIOHKIIUU W OTPUIAHUS, OMNPEIEIsATh UCTUHHOCTh JIOTUYECKUX BBIPAKCHUH,
€CJIM M3BECTHBI 3HAYEHMS] UCTUHHOCTH BXOJSIIUX B HErO MEPEMEHHBIX, CTPOUTH
TaOIHIBl UICTUHHOCTH JIJISl JIOTUIECKUX BBIPAKCHUN;



PACKpbIBaTh CMBICI MOHATUN «UCIOIHUTEIbY», «aJTOPUTMY, «IIPOrpaMMa,
MOHUMAsI Pa3HUILY MEXTY YIOTPEOJIEHUEM dTUX TEPMUHOB B OOBIICHHON peyu U B
uHpOpMaTHUKE;

OMKCHIBATH AJTOPUTM PEIICHUS 3aa4d PA3IMUYHBIMU CIIOCOOaMU, B TOM YHUCIIE
B BUJIE€ OJIOK-CXEMBI;

COCTaBJISATh, BHIMIOJIHITH BPYYHYIO M Ha KOMITBIOTEPE HECIIOKHBIE aJlTOPUTMBI
C UCTOJIb30BAHUEM BETBIICHUM U IIUKJIOB JIJIs1 YIIPABJICHUS UCIIOJIHUTEISIMU, TAKUMHU
kak Po6oT, Uepenarika, UepT&xHUK;

UCIIOJIb30BaTh KOHCTAaHThl M TEPEMEHHBIC PA3IMYHBIX THUIOB (YUCIOBBIX,
JIOTUYECKUX, CUMBOJIBHBIX), @ TAaKXKe COAEpIKalIUEe UX BBIPAXKEHUS, UCIOIb30BaATh
orepaTop MpPUCBANBAHUS;

MCIIOJIB30BaTh MIPHU pa3pabO0TKe MPOTrpaMM JIOTUYECKHUE 3HAYCHUSI, OTIEpallUU U
BBIPAXKEHUS C HUMU;

aHAJM3UPOBATh MPEJIOKEHHBIE AITOPUTMBI, B TOM YHCJIE ONPEIEIIATh, KAKUE
pEe3yJbTaThl BO3MOXKHBI IPU 3aJaHHOM MHOECTBE UCXO/IHBIX 3HAYCHU;

co3/laBaTh W  OTJaXUBaTh MPOTpaMMbl HAa  OJHOM U3  SI3BIKOB
nporpammupoBanus  (Python, C++, [Ilackanb, Java, C#, IlIkonabHbIl
ANTOPUTMUYECKUN SI3BIK), peaTn3yIOUe HECIOXKHBIE aIrOPUTMbI 00PaOOTKU
YUCJIOBBIX JAHHBIX C HCIOJb30BAHWEM LIHMKJIOB M BETBICHHI, B TOM YHUCIE
peAU3YIONIME MPOBEPKY JACIMMOCTH OJHOTO IEJIOT0 YKCia Ha JIPYyroe, MpoOBEPKY
HaTypaJbHOTO YKCia Ha POCTOTY, BhIACICHUS ITU(Dp U3 HATYpaJIbHOTO YHCIIA.

K koniy oOyuenuss B 9 kiacce y oOydaromierocss Oyayt chopMupoBaHbI
CIICAYIOIIUE YMEHUS:

pa3duBaTh 3aJa4d Ha MOJ3aJlauyd, COCTAaBJSATH, BBINNOJIHSATH BPYYHYIO U Ha
KOMIIBIOTEPE HECJIOKHBIE AJITOPUTMBI C MCIOJIB30BAHUEM BETBICHUM, ITUKIOB U
BCIIOMOTATENIbHBIX QJITOPUTMOB JIJISl YIPABJICHHS] UCIOJHUTEISIMU, TaKUMHU Kak
Po6oT, Uepenarika, UepTEXHUK;

COCTaBJISAITh M OTJIAXKMBATh MPOTPAMMBbI, PEATU3YIOIINE TUIIOBBIE aJTOPUTMBbI
00pabOTKM YHCIOBBIX MOCJIEIOBATEIIBHOCTE WM OJHOMEPHBIX YHCIIOBBIX
MacCHUBOB (ITOMCK MAaKCUMYMOB, MUHUMYMOB, CYMMbI WJIA KOJIMYECTBA 3JIEMEHTOB C
3aJIaHHBIMU CBOWCTBAMH) Ha OJTHOM U3 SI3BIKOB TiporpammupoBanus (Python, C++,
[Tackansb, Java, C#, [lIkonpHbIN AnropuTMudecKuid SA3bIK);

pPacKphIBaTh CMBICT TOHATHH «MOJEIbY, «MOJACIUPOBAHUEY, OMPEACISIThH
BUJIBI MOJIEJICH, OIEHWBATh aJEKBATHOCTb MOJCIH MOJACIUPYEMOMY OOBEKTY U
LEJISIM MOJIETTMPOBAHUS;

WCITIOJIB30BaTh Tpadbl U JIEPEBbS MJIsI MOJCIUPOBAHUS CHUCTEM CETEBOU H
UepapXU4YeCcKol CTPYKTYpbl, HAXOJUTh KpaTyailinii myTh B rpade;



BbIOHpaTh CIIOCOO MPEACTaBICHUS JAHHBIX B COOTBETCTBHM C MOCTABICHHON
3ajavyeil  (Tabmmibl, CXeMmbl, TpaduKH, [AUarpaMMbl) C HCIOJB30BaHUEM
COOTBETCTBYIOIIUX MPOTPAMMHBIX CPEICTB 00pabOTKU JaHHBIX;

UCIIOJIB30BaTh  AJIEKTPOHHbIE TaOMUIBl Uil OOpaOOTKH, aHamu3a U
BU3YaJIM3al[MH YUCIOBBIX JaHHBIX, B TOM YHUCIIE C BBIICJICHUEM JUana30Ha Ta0IULIbI
Y YIIOPSAAOYMBAHUEM (COPTUPOBKOI) €r0 AIEMEHTOB;

CO3/1aBaTh U MPUMEHSTH B JIEKTPOHHBIX TAOIUIIAX POPMYJIIBI JIs1 PAcuETOB C
UCIIOJIb30BAaHUEM BCTPOEHHBIX apupMeTndyeckux (yHKUUH (CyMMHPOBAHHE U
N0JICYET 3HAUEHUH, OTBEYAIOIINX 33JaHHOMY YCIIOBUIO, CpeiHEE apu(PMETHIECKOE,
HOUCK MAaKCHMaJIbHOIO U MUHUMAJILHOTO 3HaYEHUsI ), a0COIFOTHON, OTHOCUTEIIbHOM,
CMEILIAaHHOU aJIpeCalny;

UCITIOJIB30BaTh JJIEKTPOHHBIE TAOJIMIBI JUISI YMCIEHHOTO MOJEIMPOBAHMS B
IPOCTHIX 33Ja4ax U3 pa3HbIX MPEIMETHBIX 00IacTel;

UCIIOJIb30BaTh  COBPEMEHHbIE  MHTEPHET-CEPBUCHI (B TOM  YHUCIE
KOMMYHUKAIIUOHHBIE CEpPBHUCHI, OOJIAYHbIE XpaHWIMINA JAHHBIX, OHJIAWH-
nporpamMmbl  (TEKCTOBBIE M TIpaUUeCKUe pPEIaKTOpbl, Cpeabl pa3paboTKH)) B
y4eOHOM ¥ MOBCEHEBHOM JIEITEIHHOCTH;

OPUBOJUTH TPUMEPBl HCIOJI30BAHUA T'E€OMH(MOPMALIMOHHBIX CEPBHUCOB,
CEpBUCOB TOCYJapCTBEHHBIX YCIYTr, 0Opa3oBaTelbHBIX cepBUCOB MHTepHeTa B
y4eOHOM ¥ MOBCEHEBHOM JIEITEIHLHOCTH;

UCITI0JI30BaTh Pa3JIMYHBIE CPENICTBA 3aLUTHI OT BPEAOHOCHOTO MTPOTPaAaMMHOTO
o0ecrniedeHus, 3alUIIaTh IEPCOHATBHYI0 HHPOPMAIUIO OT HECAHKIIMOHUPOBAHHOTO
JIOCTyTa U €ro NocjielCTBUN (pa3rialleHusi, HOJMEHbI, YTPaThl JAHHBIX) C YUYETOM
OCHOBHBIX  TE€XHOJIOTMYECKMX W  COLHMAIBHO-TICUXOJOTMYECKHX  aCHEKTOB
UCIOJb30BaHusl ceTtu MHTepHeT (ceTeBasi aHOHMMHOCTh, LHM(POBOM cClies,
ayTEHTUYHOCTh CyOBEKTOB U PECYPCOB, OMTACHOCTh BPEOHOCHOTO KO/IA);

pacro3HaBaTh MOMBITKU U MPEAYyNPExXAaTh BOBICUEHHE ce0sl U OKPYKaIOIIUX
B JECTPYKTHUBHbIE U KPUMHHAJIbHBIE (DOPMBI CETEBOM aKTUBHOCTU (B TOM 4YHCIIE
KHOepOYJUIUHT, (DUILIMHT).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIACC

KosunvecTBOo 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakTHyeckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznen 1. TeopeTuueckue 0CHOBBI MH(POPMATHKH
bubnunoreka LIOK
11 6
CHCTEMBI CaHCICHHS https://m.eds00.ru/7f418516
. bubmuoreka [IOK
1.2 6
DneMEeHThl MAaTEeMaTUYECKOM JTIOTUKH https://m.edsoo.ru/7f418516
Uroro no pazneny 12
Paznen 2. AnropuT™Mbl M1 IPpOrpaMMHUpPOBaHue
21 HcrionHuTenu U aaropuTMsl. 10 4 bubnmnoreka HOK
' ANTOPUTMHUYECKNE KOHCTPYKIUU https://m.edso0o.ru/7f418516
bubmnoreka IIOK
2.2 A 9 3
SBI HPOTPAaMMUPOBAITA https://m.edso00.ru/7f418516
bubnmorexa LIOK
2.3 A 2
HETAS EHIrOpHTMOB https://m.edso00.ru/7f418516
Hroro no pazneny 21
PeszepBHoe Bpemst 1
OBIIEE KOJIMYECTBO YACOB I1O 34 0 v

I[TPOTPAMME



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

TEMATHYECKOE IINTAHUPOBAHHUE
9 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbIe
Ne n/m P Kourposbubie IIpakTHyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
Paznea 1. liIndpoBasi rpaMOTHOCTD
11 ['no6anpHas cerb HTEpHET M cTpaTerun 3 ) bubnnorexa [HOK
' 0€30I1aCHOr 0 IIOBEAECHUS B HEN https://m.edsoo.ru/7f41a7d0
12 Pabora B nH(OpMaIIOHHOM 3 ) bubnuoreka [IOK
' IPOCTPAHCTBE https://m.edsoo.ru/7f41a7d0
Uroro no pazneny 6
Paznen 2. Teoperuueckue 0CHOBbI HH(POPMATUKH
bu6nmoreka [JOK
2.1 M 8 3
OACIHPOBARHE RAK METOM HOSHALE https://m.edsoo.ru/7f41a7do0
Hroro no pazneny 8
Pasnen 3. AinropuT™Mbl M1 IPpOrpaMMHUpOBaHue
bu6nmoreka [JOK
3.1 Pa3pab 6 2
A3pabOTIaA AITOPHTMOB H HPOTPAMM https://m.edsoo.ru/7f41a7do0
bubmuoreka [JOK
3.2 v 2 1
fipapierae https://m.edsoo.ru/7f41a7do0
Hroro no pazneny 8
Paznen 4. UndopmanmoHHbIe TEXHOJIOTHH
4.1 DNEKTPOHHBIE TAOJIHUIIBI 10 6 bubmnorexa [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
https://m.edsoo.ru/7f41a7d0

4 WndpopmanmoHHbIE TEXHOJIOTUHU B 1 1 bubmumoreka [IOK
' COBPEMEHHOM OOIIECTBE https://m.edsoo.ru/7f41a7d0
Hroro mo pazaeny 11
Pe3epBHOE Bpems 1
OBILIEE KOJIMYECTBO YACOB I10 34 17

[TPOTPAMME



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

ITOYPOYHOE IIVTAHUPOBAHUME

8 KVIACC

Jarta npoBenenust

Ne | Ilnan Ne Pdakr

Tema ypoka

DJIeKTPOHHBbIE HU(PPOBLIE
o0pa3oBaTe/ibHbIE

n/n n/n pecype
1 Pa3BepnyTas ¢popma 3anucu vrciia bubmuorexa [JOK
https://m.edsoo.ru/8al64ba2
2 JlBonyHas cucrema cuucieHus. Apudmernaeckue onepanuu B ABon4yHoil | bubmmoreka [JOK
CHCTEME CUHCIICHHS https://m.edso0.ru/8a164d96
3 BoceMepuuHas cucrteMa CUuCIIeHUs bubnnorexa [JOK
https://m.edso0.ru/8a165296
4 [IlecTHannarepuyHas cucTemMa CUMCICHUS bubnuoreka [{OK
https://m.edso0.ru/8a16549e
5 Heno3unnonHble ¥ MO3UITUOHHBIC CUCTEMBI CUUCIICHUS bubnnorexa [IOK
https://m.edsoo.ru/8a1649e0
6 [TpoBepounas padota mo TeMe «CUCTEMbI CUUCTICHHS bubnuoreka [{OK
https://m.edso0.ru/8a16564c
7 Jlormyeckue BbICKa3bIBAHUS bubmuoreka [IOK
https://m.edsoo.ru/8a1657fa
8 Jlornueckue onepanuu «m», «UIN», KHE» bubnuoreka [{OK
https://m.edso0.ru/8a165b56
9 Ornpezenenrie ICTUHHOCTHA COCTABHOTO BBICKA3bIBAHUS bubmuoreka [{OK
https://m.edso0.ru/8a165cf0
10 TaOnuIBl HCTUHHOCTH
11 Jlorudueckue 31€MEHTHI bubnunorexa LIOK
https://m.edsoo.ru/8a165e94
12 [TonsiTue anroputMma. McnonaHurenu alropuTMoB bu6muoreka [JOK

https://m.edso0.ru/8a17949e



https://m.edsoo.ru/8a164ba2
https://m.edsoo.ru/8a164d96
https://m.edsoo.ru/8a165296
https://m.edsoo.ru/8a16549e
https://m.edsoo.ru/8a1649e0
https://m.edsoo.ru/8a16564c
https://m.edsoo.ru/8a1657fa
https://m.edsoo.ru/8a165b56
https://m.edsoo.ru/8a165cf0
https://m.edsoo.ru/8a165e94
https://m.edsoo.ru/8a17949e

I[aTa MpOoBCACHUSA

Ne | Ilaam Ne dakr

DJIeKTPOHHBbIE HU(POBHIE

Tema ypoka o0pa3oBaTe/ibHbIE
n/n n/n P P pecypebi
13 CgoiictBa anropur™a. CriocoObI 3aITUCH aIrOpUTMa Bu6muotexa [JOK
https://m.edso0.ru/8al79606
14 AJropuTMHUYECKas KOHCTPYKIHS «ClIeIoBaHUE». JIMNHEHHBIN aaroputm
15 AnropurMuyecKkasi KOHCTPYKIUS «BETBJICHUEY: TTOJIHASA U HEMOJIHAs
hopmbl
16 AnropuTMHUYecKasi KOHCTPYKIUS «IIOBTOPEHUEY bubnnorexa [JOK
https://m.edso0.ru/8a17998a
17 @opManabHOE UCIIOJHEHNE AIrOpUTMa
IIpakTuyeckas padora Ne 1 Bu6muorexa LOK
«Co30aHue u 8vinoneHue Ha KOMNbIOMEPE HECTOHCHBIX httos://m.ed /83179
. PS://M.edS0o0.ru/oa aac
AneoOPUMMO8 C UCNOIb308AHUEM YUKIO08 UBeMEIeHUll OJisl YNPAGLeHUs]
ucnonnumenamu, makumu kaxk Pooom, Yepenawka, Yepméxcnux»
18 IIpakTyeckas padora Ne 2
«lIpeobpazosanue ancopumma uz 00HOUGDOPMbL 3aNUCU 8 OPY2YION
19 Pa3paboTka HECTIOKHBIX AITOPUTMOB C UCITOJIH30BAHUEM IIUKJIOB JIJIS bubmuoreka [IOK
ynpaBieHus: OPMaTEHBIMH UCTIOTHUTEISIMHU https://m.edsoo.ru/8al79elc
20 Pa3pa0boTka HECIIOKHBIX aJITOPUTMOB C UCIOJIb30BAHUEM IIMKJIOB U bubmuoreka [IOK
BETBJICHUH JUTS YIIPABJICHUS (POPMATbHBIMH UCTIOTHUTEIIIMH https://m.edsoo.ru/8al79elc
21 IIpakTuyeckasi pa6ora Ne 3
«Paspabomka 011 hopmanvHo20 ucnornumens areopumma, NPUoOAUe20
K mpebyemomy pe3yibmanmy
npU KOHKPEMHBIX UCXOOHBIX OAHHBIXY
22 BrinosHeHNE anropuTMoB

IIpakTuyeckas padora Ne 4

((PyllHOQ)) UCNOJIHEHUE cOMOBbIX A/lcOpUmMmos8 npu KOHKpPEntHoblx UCXOOHbIX

OAHHBIX»

bubmuoreka [{OK
https://m.edso0.ru/8al7a06a



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
https://m.edsoo.ru/8a17a06a

I[aTa MpOoBCACHUSA

Ne | Ilaam Ne dakr

DJIeKTPOHHBbIE HU(POBHIE

) ) Tema ypoka o0pa3oBaTe/ibHbIE
n/n n/n
pecypcbl

23 S3b1k nporpamMmmupoBanus. Cucrema nporpaMMUpOBaHuUs
24 [Tepemennbie. Oniepatop NpUCBauBaHUS
25 IIporpamMmmupoBaHue JIMHENHBIX aITOPUTMOB

IIpakTuyeckast padora Ne §

«IIpocpammuposanue TUHEUHbIX AN2OPUMMO8, NPEONOIALAIOUUX

8bIUUCTEHUE APUDMEMUYECKUX U I02ULeCKUX GbIPANCEHUL HA U3YYAeMOM

A3bIKE NPOSPAMMUPOBAHUS (OOHOM

us nepeuns: Python, C++, Ilackanw, Java, C#, [llxonvHulil

Aneopummuueckuti A3oixy»
26 PazpaboTka mporpamm, cozepiKaliux ornepaTop BETBICHHS

IIpakTnyeckas padora Ne 6

«Paszpabomxa npoepamm, cooepaxcawux onepamop (onepamoput)

6emaJienus,

HA U3YYAEMOM 5A3bIKe NPOSPAMMUPOBAHUSL U3 NPUBEOEHHO20 Bbllie

nepeums»
27 Juanorosas oTiaaka nporpamm
28 [{uki ¢ ycinoBuem
29 [Mukn c nepemeHHON bubmuorexa [JOK

https://m.edsoo.ru/8al7ac4a

30 IMpakTnyeckas padora Ne 7

«Paspabomka npoepamm, cooeparcawuxonepamop (onepamopul) Yuxia,

HA U3YUAEMOM A3bIKE NPOSPAMMUPOBAHUSL
U3 NPUBEOEHHO20 BbllLe NePeUHs»



https://m.edsoo.ru/8a17ac4a

I[aTa MpOoBCACHUSA

Ne | Ilaam Ne dakr

DJIeKTPOHHBbIE HU(POBHIE

Tema ypoxka o0pa3oBaTe/bHbIE
n/n n/n P P pecypebi
31 O0paboTKa CHMBOJIBHBIX JTAHHBIX bubmmoreka [JOK
https://m.edsoo.ru/8al7ad6c
32 Ananu3 anroputMoB. OmpeiesieHe BO3MOKHBIX Pe3yJIbTaTOB PaOOTHI bubnuorexa [JOK
QITOPUTMA TP 33JAHHOM MHOKECTBE BXOJIHBIX JaHHBIX https://m.edsoo.ru/8al7afa6
33 AHanmu3 anroputMoB. OmpeieJIeHIe BO3MOKHBIX BXOIHBIX JTaHHBIX,
MPUBOSAIINX K JAHHOMY PE3YJIbTaTy
34 PesepBHbIit ypok. O600IIeHNEe U cCCTeMaTU3allks 3HAaHUN U YMEHUH 110 bu6nmoreka LIOK
Kypcy uHdopmaruku 8 Kiacca https://m.edsoo0.ru/8al7b456
OBLIEE KOJIMYECTBO 34 uwaca, U3 HUX MPAKTHYECKHX PaboT: 7

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/8a17ad6c
https://m.edsoo.ru/8a17afa6
https://m.edsoo.ru/8a17b456

IHOYPOYHOE IIVTAHUPOBAHUE

9 KVIACC

JarTa npoBenenust

JIeKTPOHHBbIE HU(POBHIE

No Tema ypoxka o0pa3oBaTe/bHbIE
n/m Ilnan  Nen/m Dakr pecypebi
1 I'mo6anbuas cetb MaTepHet. [IP-aapeca y3m0B. bonbime nanHubie bubmuorexa [JOK
https://m.edso0.ru/8al7b578
2 HupopmanironHast 60€301acHOCTh Bu6mmoreka [JOK
https://m.edso0.ru/8al7b690
3 Yyer noHsaTHS 00 HHPOPMAIIMOHHOW 0€301TaCHOCTH TPU CO3/IaHUN bubmmoreka [JOK
KOMILIEKCHBIX HH(OPMAIIMOHHBIX 00BEKTOB B BHJIE BEO-CTPAHHMII https://m.edsoo.ru/8al7b7bc
IIpakTnyeckas padora Ne 1
«Co30aHue KOMNIeKCHbIX UHGOPMAYUOHHBIX 00BEKMO8 8 8ude 8eo-
CMpanuy, 8KIOYAIOWUX epaduyecKue 00beKmol, ¢ UCHONb308AHUEM
KOHCMPYKMOPO8 (WablioH08) »
4 IIpakTyeckas padora Ne 2
«3Hakomcmeo ¢ mexanusmamu
obecneyeHuss NPUBAMHOCMU U OE30NACHOU pabombl ¢ pecypcamucemu
Humepuem, memooamu aymenmughuxayuu, 6 mom yucie npumMeHsemulmu
8 CEepBUCAX 20CYCLyey
5 Bune! nesrensHocty B cety IHTEpHET bu6nmnorexa LIOK
IMpakTuueckasi pagora Ne 3 https://m.edsoo.ru/8al7b8e8
«Ilouck ungpopmayuu 6 cemu Humepnem no 3anpocam ¢ uchoib306anuem
JI02UYECKUX Onepayuily
6 OO6naunbie TexHoJoruu. Mcronp3oBanue oHmaitH-oduca 1y pazpabotkn  bubnamorexa [JOK
JIOKYMEHTOB https://m.edsoo.ru/8al7bale
IIpakTuyeckas padora Ne 4
Hcnonvzosanue ounaiin-ogucaonsn pazpabomru 00OKyMeHmos
7 Mopenu n moaenupoBanue. Knaccuduxanum moaenei bubnuotexa [JOK

https://m.edso0.ru/8al17he06



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/8a17be06

I[aTa MpOoBECACHUSA

DJIeKTpPOHHbIe U (pPOBbIE

Ne Tema ypoka o0pa3oBaTe/ibHbIE
n/n Ilnam Nen/m @akr pecype
8 TabMuHbIC MOJICTH bubnuorexa [JOK
https://m.edsoo.ru/8al7c04a
9 Pa3zpaboTka ogHOTaOIMYHOM 0a3bl JaHHBIX. COCTaBICHUE 3aIIPOCOB K
0a3e JaHHBIX
IIpakTuyeckast padora Ne §
«Coz0anue ooHomabauunou 6azvl 0anHwlx. I1ouck 0anHbIX 8 20MOB0T
baze»
10 I'pad. BecoBas marpuna rpada. Jnuna nytu Mexay BepuinHamu rpada.
Brruncnenue Kom4ecTBa MyTei B HAITPABJICHHOM allUKJINIECKOM rpade
11 Hepeo. [Tepebop BapraHTOB ¢ MTOMOIIBIO JAepeBa
12 MaremaTnueckoe MOJEINPOBAHHE bubmuoreka [IOK
https://m.edsoo.ru/8a17c392
13 OTanbl KOMIIBIOTEPHOTO MOIETUPOBAHUS bubmmnoreka HOK
IIpakTuueckasi padora Ne 6 https://m.edsoo.ru/8al7c4aa
«Paboma ¢ 2comosvimu komnviomepHviMU MOOEAMU U3 PAZTUYHBIX
npeoMemHuIX 0oaacment
14 IIpakTnyeckas padora Ne 7
IIpoepammuas peanuzayus npocmenuiux Mamemamuyeckux mooeneti
15 Pazouenue 3anaun Ha moa3anayn. CocTaBiIeHUE aAITOPUTMOB | nporpamMMm  bubnmoreka [JOK
C MCIIOJIb30BaHUEM BETBIICHUH, IIUKIIOB M BCIIOMOTAaTENIbHBIX aJlropuTMOB | https://m.edsoo.ru/8al7ch12
IIpakTuyeckas padora Ne 8
«Cocmaenenue npoepamm
C UCNONIb308AHUEM BCHOMO2AMENbHBIXAICOPUMMOS OISl YAPAGTIeHUS
ucnonnumenamu, makumu kaxk Pobom, Yepenawka, Yepmésxncrnur»
16 OnHOMEpPHBIE MACCHUBBI bu6nunorexa LIOK

https://m.edsoo.ru/8al7cc3e



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

I[aTa MpOoBECACHUSA

DJIeKTpPOHHbIe U (pPOBbIE

Ne Tema ypoka o0pa3oBaTe/ibHbIE
n/n Ilnam Nen/m @akr pecype
17 Tumossie anropuT™Mbl 00pabOTKH MaCCUBOB Bu6muotexa [JOK
https://m.edsoo.ru/8al7cd60
18 CopTtupoBKa MaccuBa
19 O06paboTKa MOTOKA JAHHBIX Bbu6mmotreka [JOK
https://m.edsoo.ru/8al7d01c
20 IIpakTuueckas padora Ne 9 «Cocmasnenue u omiaoxka npocpamm,
peanuzyiouux munogvle aiopummsl 00pabomxku 0OHOMEPHbIX YUCTOBbIX
Maccugos, Ha 00HOM u3 s3bik06 npoepammuposanus (Python, C++,
llackanw, Java, C#, LllkonvHolti Anecopummuueckuii A3vik)»
21 Yupasnenue. Curnan. O6patHas cBA3b bubnnorexa [JOK
https://m.edsoo.ru/8al7d4d6
22 PoboTu3npoBaHHbIE CUCTEMBI bubnmnoreka HOK
IMpakTuueckasi padora Ne 10 https://m.edsoo.ru/8a17d602
«3Haxomcmeo ¢ yuebHoll cpedotl pazpabomKu npocpamm YnpasieHus
OBUIACYWYUMUCS. POOOMAMUY
23 OneKTpOHHbIE TaOaUIbL. THIIBI TaHHBIX B SYEHKaxX 31eKTPOHHOU Tabmuubl | bubnuoreka [IOK
https://m.edsoo.ru/8al7d710
24 PenaktupoBanue u popmaTipoBaHuE TaOIHIL bubmmnoreka [HOK
https://m.edsoo.ru/8a17d832
25 BcerpoenHble pyHKIMU U1 TOMCKAa MAKCUMYMa, MUHUMYMa, CYMMBI 1 bubnmnoreka [JOK
cpeaHero apu(METHIECKOTO https://m.edsoo.ru/8a17d990
IIpakTyeckas padora Ne 11
«B600 danuvix u popmyn, oghopmnenue madbauyviy
26 CoptupoBKa U QUIBTpAIHs JAHHBIX B BBIIEICHHOM JIHANa30HE bubmuorexa [JOK

IIpakTuyeckas padora Ne 12
«Copmuposka u punbmpayus OaHHbIXE INEKMPOHHBIX MAOIUYAX»

https://m.edsoo.ru/8a17db70



https://m.edsoo.ru/8a17cd60
https://m.edsoo.ru/8a17d01c
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

I[aTa MpOoBECACHUSA

DJIeKTpPOHHbIe U (pPOBbIE

Ne Tema ypoka o0pa3oBaTe/ibHbIE
n/n Ilnam Nen/m @akr pecype
27 [TocTpoenne auarpamMm U TpaKoB B AJIEKTPOHHBIX TAaOIHIIAX Bu6muotexa [JOK
IpakTuyeckas padora Ne 13 https://m.edsoo.ru/8al7e08e
«llocmpoenue ouazpamm u epaguxos 6 S1eKMpoOHHBIX MAOIUYAXY
28 OTtHocuTeIbHAS, A0COTIOTHAS ¥ CMEIIaHHAS aJ[PEeCaIIHs bubmmoreka [JOK
https://m.edsoo.ru/8al7e2b4
29 Y Cc0BHBIC BBIYUCIICHHS B QJICKTPOHHBIX TaOIUIIAX bu6nmorexa LIOK
IMpakTuueckasi padora Ne 14 https://m.edsoo.ru/8al7e6ba
«Bvinonnenue pacuémos no 6600UMbIMNOIb308AMENEM POPMYIAM C
UCNONb308AHUEM BCIPOECHHBIX DYHKYULD
30 O06paboTka 60IBITNX HAOOPOB JTAaHHBIX bubmmoreka [JOK
IMpakTnyeckas padora Ne 15 https://m.edsoo.ru/8al7e87c
«O0bpabomka 601buUX HAODOPOB8 OAHHBIXY
31 YucineHHoe MOJCIMPOBAaHHE B AJIEKTPOHHBIX TAOIMIIaX bubmuoreka [IOK
https://m.edsoo.ru/8al7eaca
32 IIpakTuyeckas pa6ora Ne 16
«Hucnennoe mooenuposamue
8 2JIeKMPOHHBIX MAOIUYAX»
33 Posb nH(OpMALIMOHHBIX TEXHOJOTUH B Pa3BUTHH SKOHOMHUKH MUDPA, bubnmnoreka HOK
CTpaHBbI, pernoHa https://m.edsoo.ru/8al7ed54
IIpakTuyeckas padora Ne 17
«Co30anue npezenmayuu
o npogeccusx, ceazannvix ¢ UKTy
34 PesepBHbIil ypok. O6001IeHNE B cCHCTeMaTH3allus 3HAHU N bubnuotexa [JOK
https://m.edsoo.ru/8al7ee6c
OBIIEE KOJIMYECTBO 34 waca, U3 HUX PaKTHYECKUX paboT: 17

YACOB I10 [TPOTPAMME



https://m.edsoo.ru/8a17e08e
https://m.edsoo.ru/8a17e2b4
https://m.edsoo.ru/8a17e6ba
https://m.edsoo.ru/8a17e87c
https://m.edsoo.ru/8a17eaca
https://m.edsoo.ru/8a17ed54
https://m.edsoo.ru/8a17ee6c

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* Undpopmaruka, 8 kinace/ bocosa JI.JI., BocoBa A.}O., AkunonepHoe o01ecTBo
«M3narenscTBo «IIpocBenieHue»
* Undpopmaruka, 9 knace/ bocosa JI.JI., BocoBa A.}O., AkunonepHoe o61ecTBo

«3narenscTBO «IIpocBemeHue

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

* Undopmaruka, 8 kmacce/ bocosa JI.JI., bocoa A.1O., AkiinoHepHOe 00111eCTBO
«M3parenscTBO «lIpocBenienne»

* Undopmaruka, 9 kmace/ bocosa JI.JI., bocosa A.1O., AkiinoHepHOE 00111eCTBO
«M3parenscTBO «lIpocBenienne»

* Undpopmaruka (6a30Bslii ypoBeHs). Peanuzanus @I'OC ocHOBHOTro 0011110 00pa3oBaHus :
Mmetoauueckoe nocodue it yuutens / JI. JI. bocoa. — M. : ®I'BHY «HctuTyT crpareruu

pa3BuTHs oOpa3oBanus PAO»



