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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma mo uHQOpMATHKE HAa YPOBHE OCHOBHOIO 0O0IIEro oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMH K pe3yJbTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro o0pa3oBaHusl, MPEICTAaBICHHBIX B
OI'OC 00O, a Takxke peaepanbHO pabodeil mporpaMMbl BOCITUTAHMUS.

[Iporpamma no uHpopmatuke Aa€T NpeacTaBieHue O LeisX, oOlel cTpaTeruu
oOy4eHHMsI, BOCIIUTAHUSI M Pa3BUTHS OOy4YalOIIMXCSA CPEICTBaMH HMH(OpPMATUKHA Ha
0a30BOM ypOBHE, YyCTaHaBJIMBAeT oOO0fA3aTENbHOE MPEAMETHOE COJEpIKaHUE,
npelycMaTpUBaeT €ro CTPYKTYpPUPOBaHUE IO pa3jiesiaM U TEMaM.

[Iporpamma nmo uH(pOpPMATHUKE OINpEAeNIeT KOJIUYECTBEHHbIE U KaueCTBEHHbIE
XapaKTepUCTUKN y4yeOHOro marepuaina g KaXJ0ro rojaa MU3ydeHus, B TOM 4YHCIE
JUISL  COJIEP KATENIbHOTO HAIOJIHEHHUs] PAa3HOTO BHJIAa KOHTPOJIA (MPOMEXYTOUHOU
aTTecTallMy O0y4YaroIIUXCs, BCEPOCCUICKUX MPOBEPOUYHBIX PabOT, TOCYIapCTBEHHON
UTOTOBOM aTTeCTaIuN).

[Iporpamma no mHpoOpmMaTHKE SIBISIETCS OCHOBOW JIJIsi COCTaBJICHUSI aBTOPCKUX
y4eOHBIX TPOrpaMM, TEMATHYECKOTO IJIAHUPOBAHUS Kypca YUUTEIIEM.

Hensitmu u3yueHuss ”HPOPMATUKH HAa YPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHUs
SBJISTFOTCSL:

dbopMHUpOBaHUE OCHOB MHPOBO33PEHHS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO DAa3BUTUS HAyKHM WHGOPMATHKU, JTOCTHXKEHHUSIM HAyYHO-TEXHHUUECKOTO
nporpecca U OOIIECTBEHHOW MPaKTUKH, 3a CUET pa3BUTHUS MPEJCTaBICHUN 00
uHbOpMAIMK KaK O BaKHEHIIeM CTpaTerHuecKOM pecypce pPa3BUTHSA JIMYHOCTH,
rocyapcTBa, oOIIecTBa, TMOHUMAaHHUS POJIU HWHOOPMAIMOHHBIX IPOIIECCOB,
MHPOPMAIIMOHHBIX PECYpCOB M HWH(MOPMAIMOHHBIX TEXHOJOTHA B YCIOBHUSX
1udpoBoi TpanchopMary MHOTHX c(pep )KU3HU COBPEMEHHOTO OOIIECTBA;

o0OecrieueHUEe YCJIOBHM, CHOCOOCTBYIOIIUX PAa3BUTHUIO aAJITOPUTMHYECKOTO
MBIIIJICHUS KaK HEO0OXOJUMOTO YCJIOBHS MPO(ecCHOHANbHON JEesSTENbHOCTH B
COBPEMEHHOM HH(OPMALIMOHHOM OOIIECTBE, MPEIOJIArallero CnocoOHOCTh
oOyuaromierocsi pa3z0OuBaTh CIOXKHBIE 3aJayd Ha OoJjiee MpOCThIe MOA3aJauu,
CpaBHUBAaTh HOBBIE 3a/1a4M C 3aJadyaMU, PEIIEHHBIMU paHee, ONpPEAeNiATh LIaru s
JOCTH>KEHUS pe3yJIbTaTa U TaK JaJiee;

dbopMupoBaHWE W PA3BUTHE KOMIETCHIIMM oOOydJalmmuxcs B 001acTH
WCIIOIb30BaHUsl UH(POPMAMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH, B TOM YHCIIE
3HAHWA, yMEHWH W HABBIKOB pPa0OThI ¢ WHPOPMANHUEH, TPOrPAMMHUPOBAHUSA,
KOMMYHUKAIIMM B COBPEMEHHBIX IU(MPOBBIX Cpeldax B YCIOBHUSX OOECIECUCHUS
MH(GOPMAITMOHHOM 0€30MaCHOCTH JIMYHOCTH 00yUaloIIerocs;

BOCIIMTaHHE OTBETCTBEHHOTO M M30UPATEIHLHOTO OTHOIIECHUS K MH(OpMAIUU C
y4€TOM TPABOBBIX M ITUYECKUX AaCIEKTOB €€ paCHpOCTPaHEHHUS, CTPEMIICHHUS K
MPOJOKEHUIO 00pa3oBaHusi B 007acTH HMH(MOPMAIMOHHBIX TEXHOJOTUUH U



CO3UJATEILHON  JCSATEIBHOCTH C TMPUMEHEHHEM CPEICTB  HMH(POPMAIMOHHBIX
TEXHOJIOTUH.

HNupopmaTika B OCHOBHOM 0011eM 00pa30BaHUN OTPAXKAET:

CYyITHOCTh ~ MH(POPMATHKM KaK HAyYHOW  JUCHUIUIMHBI,  HW3y4Yaromiei
3aKOHOMEPHOCTH TPOTEKAHWUS W BO3MOXHOCTH aBTOMAaTH3AMK HH(POPMAITHOHHBIX
MPOLIECCOB B PA3IMYHBIX CUCTEMAX;

OCHOBHBIE ~ O0JacTW  TPUMEHEHHS  UHPOPMATUKH,  TPEXKAE  BCEro
MH(OPMAIIMOHHBIE TEXHOJIOTUH, YIIPABICHHUE U COLIMANIBHYIO chepy;

MEXIUCIUIUIMHAPHBIN ~ XapakTep HMHPOPMATHUKKM HW  HHPOPMAIUOHHOMN
JEeSTENbHOCTH.

N3yuenne  uHPOpMATUKM  OKa3bIBa€T  CYIIECTBEHHOE  BIHUSHHUE  HA
dopMHUpOBaHME MHPOBO33pEHHUsI OOYYaAIOIIErocs, €ro >KU3HEHHYIO [O3HULHUIO,
3aKJ1aJIBIBAET OCHOBBI MIOHUMAHUS MMPUHITUIIOB (DYHKIIMOHUPOBAHUS W UCITOJIB30BaHUS
MH(POPMAIIMOHHBIX TEXHOJIOTHH KaK HEOOXOAUMOr0 HWHCTPYMEHTA MPAKTUYCCKU
M000H JEATeIbHOCTY M OJHOTO M3 Haubojee B3HAYMMBIX TEXHOJOTHUECKUX
JTOCTH)KCHUN COBPEMEHHOM IMUBUIIM3AIMK. MHOTHE TIPeAMETHbIE 3HAHUS U CIIOCOOBI
JESATEIIBHOCTH, OCBOCHHBIC O0YYAIONUMUCS TPH U3YYCHUH MH(POPMATHUKH, HAXOIAT
NpPUMEHEHHE KaK B paMKax 0o0pa30BaTeIbHOTO Mpollecca MPU H3YUYCHUH JPYTHUX
NpEeIMETHBIX o00JacTeif, TaKk W B HHBIX >KMU3HEHHBIX CHUTYallUsX, CTaHOBSITCS
3HAYUMBIMU 11 (DOPMUPOBAHUS KAdyeCTB JIMYHOCTH, TO €CTh OPUEHTHUPOBAHBI Ha
dbopMHUpOBaHUE METANIPEIMETHBIX U TUYHOCTHBIX PE3YIbTATOB O0yUEHUSI.

OcHoBHbIe 3amaun yueOHoro npeamera «Uubopmatuka» — chopMupoBaTh y
oOydJaromuxcs:

NOHMMAaHWE TMPUHIUIIOB YCTpoWcTBA U  (YHKIUOHUPOBAHHS OOBEKTOB
IU(GPOBOTO0 OKPY)KEHUS, TPEICTAaBICHUS 00 HCTOPUM M TEHACHIMSIX pPa3BUTHUS
nH(OpMaTUKH Tieproaa udpoBoit TpaHchopMalui COBPEMEHHOTO 00IIECTBa;

3HAHMSI, YMEHUS W HaABBIKM TPAMOTHOW IMOCTAaHOBKM 3aJ]lay, BO3HUKAIOIIUX B
MPAKTUYECKON JESITEIbHOCTH, I HMX PEHICHUS C TMOMOIIbI0 HH()OPMAITMOHHBIX
TEXHOJIOTUH, YMEHHSI M HABBIKU ()OPMATM30BAHHOTO OMMCAHUS TTOCTABJICHHBIX 337124,

0a3oBbiec 3HAHUS 00 WH(DOPMAIMOHHOM MOJCIUPOBAHUU, B TOM YHCIE O
MaTeMaTUIECKOM MOJICTUPOBAHHH,

3HAHHE OCHOBHBIX QITOPUTMHYECKUX CTPYKTYp M yMEHHE MPUMEHSATh 3TU
3HAHWS JUISI TIOCTPOCHHS aJTOPUTMOB pEIICHHUS 3a7ad MO0 WX MaTeMaTHYEeCKUM
MOJICIISIM;

YMEHHS W HABBIKM COCTaBIICHHUS TMPOCTBHIX MPOTPAMM IO TIOCTPOCHHOMY
ANITOPUTMY Ha OJTHOM M3 S3BIKOB MPOTPAMMHPOBAHUS BHICOKOTO YPOBHS;

YMEHUS W HaBBIKK OS()PEKTUBHOTO MCIOIB30BAHMS OCHOBHBIX THIIOB
MPUKIIAIHBIX MPOrpamMM (MPUIIOKEHUN) OOIIero Ha3HAuYeHUs U MUHPOPMAIMOHHBIX
CUCTEM JJISl PEIICHUS C WX MOMOIIBIO MPAKTHUYECKUX 3a7ad, BIaJCHHEC 0a30BBIMHU



HOpMaMH HMH(OPMAIMOHHOW S3TUKM © 1paBa, OCHOBAMH HH(DOPMAMOHHOU
0e30IaCHOCTH;

YMEHHE TPaMOTHO HWHTEPIPETUPOBATH PE3YJIBTAThl PEHICHUS MPAKTUYECKUX
3alad C IMOMOIIbI0 HMH(POPMALMOHHBIX TEXHOJIOIMM, MNPUMEHATh IOJy4YECHHbIE
pE3yJIbTaThl B IPAKTUYECKOM JESITEIbHOCTH.

Henn u 3agaun wu3yyeHuss MHOOPMATUKM HAa YPOBHE OCHOBHOTO OOIIETO
0o0pa3oBaHus ONPEIEISIIOT CTPYKTYPY OCHOBHOI'O COJEPKaHUs y4eOHOro MpeIMeTa B
BU/JIE CIEAYIOUIUX YEThIPEX TEMATUUECKUX Pa3/IeIIOB:

U poBasi TpPaMOTHOCTb;

TEOPETUYECKHUE OCHOBBI UH(POPMATUKH;

aJITOPUTMBI U IPOrPaMMHPOBAHUE;

UH(GOPMAIIMOHHBIE TEXHOJIOTHH.

Ha u3yuenue unpopmaTtiku Ha 6a30BOM ypOBHE OTBOJAUTCS 54 yaca: B 8 Kilacce
— 27 gacoB, B 9 kiacce — 27 4acos.



COIAEPKXAHUE OBYYEHUA
8 KIIACC

TeopeTnueckue 0CHOBBI HH(POPMATHKH

CucreMbl CUNCTCHUS

Heno3uuuvoHHble W  TMO3ULMOHHBIE CHUCTEMbl CUHMCIEHHS. Ay(aBur.
OcnoBanue. Pa3sépuyras ¢opma 3anucu uncna. [lepeBoa B AECATUUHYIO CUCTEMY
YHUCEJ, 3alIMCAHHBIX B IPYTUX CUCTEMAX CUMCIICHMUS.

Pumckas cucrtema cuucneHus.

JIBonuHas cuctema cuuciieHus. [lepeBon menbix yucen B npexpenax ot 0 no
1024 B nBOMYHYIO CHUCTEMY CUMCIECHHMS. BocbmepuyHas cHCTEMaA CUHCIICHHUS.
IlepeBo uncen U3 BOCBMEPUYHON CUCTEMBI B ABOMYHYIO U JIECITUYHYIO CHCTEMBI
u oOpatHo. IllectHanuarepuunas cuctema cuucienus. llepeBox umcen wu3
IIECTHAIIATEPUIHON CHUCTEMBl B JBOWYHYIO, BOCBMEPUYHYIO M JCCATUYHYIO
CHUCTEMBI U 0OPATHO.

Apudmerrnyeckre onepainy B IBOUYHON CUCTEME CUUCIICHHUS.

JJIeMEeHTbl MATEeMATHYECKOM JIOTUKH

Jlornueckue BbICKa3biBaHMs. Jlormyeckne 3HA4Y€HUsS  BBICKA3bIBAaHUMU.
DNeMEeHTapHbIE W COCTaBHbIE BbICKa3bIBaHUA. Jlornueckue omepamuu: «u»
(KOHBIOHKIIMSI, JIOTHYECKOE YMHOXKEHHUE), «WIN» (IU3bIOHKIHUSA, JOTHYEeCKOe
CIIOKEHHE), «He» (Jlornyeckoe oTpuianue). llpuopurer NOrnyeckux omepanuu.
Onpenenenne HCTUHHOCTH COCTABHOI'O BBICKA3bIBAHMS, €CJIM M3BECTHBI 3HAYEHUS
UCTUHHOCTHA BXOJSIIMX B HEro JJEMEHTAPHBIX BbICKa3biBaHUU. Jlormueckue
BhIpakeHus. [IpaBuna 3ammcu JOTMYECKUX BbIpakeHui. I[locTpoeHune Tabimi
UCTUHHOCTHU JIOTUYECKUX BBIPAKECHUM.

Jlornueckue 31eMEeHThl. 3HAKOMCTBO € JJOTHYECKUMU OCHOBAMH KOMIIBIOTEPA.

AJITOPUTMBI U IPOTPAMMHPOBaHHE

HcnosiHuTE M M ANTOPUTMBIL. AJITOPUTMHUYECKHE KOHCTPYKIHNH

[lonatue anroputma. MCHoJHUTENM aNrOpUTMOB. AJNTOPUTM Kak IUIaH
yIpaBJEHUS UCTIOJHUTEIIEM.

CaotictBa anroputma. CrmocoObl 3amucu anropuTMma (CIOBECHBIM, B BHIE
OJIOK-CXEMBI, IPOTpamMma).

AnroputmMudeckre KOHCTpYKUMH. KoHCTpykuust «cnenoBanue». JIMHENMHbIN
anroput™.  OrpaHM4YeHHOCTb  JIMHEHMHBIX  aJrOPUTMOB:  HEBO3MOXKHOCTb
MPEAYCMOTPETh 3aBUCUMOCTb IMOCJIEA0BATEIbHOCTHA BBIMOJIHIEMBIX JEUCTBUI OT
HCXOJIHBIX JTaHHBIX.

KoHcTpykiusi «BeTBIIeHHE»: MOJHAs W HemnoJiHas (opmbl. BeinmoaHeHue u
HEBBINOJIHEHNUE YCIOBUSI (MCTUHHOCTh U JIOXKHOCTH BbICKa3biBaHUs). [IpocTeie u
COCTaBHBIE yCIIOBHS.



KoHcTpyKIusi «IMOBTOpEHUs»: LHUKIBI C 33JaHHBIM YKCJIOM IMOBTOPEHUH, C
YCIIOBUEM BBITIOJIHEHMS, C IEPEMEHHOM IIUKJIA.

Pazpabotka 111 popMalIbHOTO HWCIHOJIHUTENS aJIrOpUTMa, MPUBOSIIETO K
TpeOyeMOMy pe3yJbTaTy IMpPU KOHKPETHBIX MCXOJHBIX JIaHHBIX. Pa3paboTka
HECJIO)KHBIX ~QJITOPUTMOB C UCIIOJIb30BaHUEM IIMKJIOB M BETBJICHUW s
ynpaBiaeHuss (GOopMaIbHBIMUA HMCHOJTHUTENSIMU, TakuMu kak Po6ot, Yepemarika,
UepréxHUK.  BBINIOJHEHHWE  JIrOpUTMOB  BPYYHYIO M Ha  KOMIIBIOTEPE.
CuHTakcuueckue u Joruueckue omuoku. OTKa3bl.

A3BIK NpOrpaMMupoOBaHus

S3eik mporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkoibHBbIi
AJTOpUTMHYECKUN S3BIK).

Cucrema mnporpaMMHUpPOBAaHMS: PEAAKTOP TEKCTa MNPOrpaMM, TPAHCIATOP,
OTJIA4HUK.

[lepemennas: tun, uMms, 3HadyeHue. Llenbie, BelIECTBEHHbIE U CUMBOJIbHbBIC
nepeMeHHbIE.

Onepatop mnpucBavBaHus. Apu(PMETHYECKUE BBIPAKEHHUS MU TOPSIOK HX
BbIuncaeHuss. Onepanuu ¢ UeNbIMA YHCIIaMH: LEJTOYUCICHHOE JeJIeHHE, OCTaTOK
OT JICJICHHUSI.

BerBnenusa. CocTaBHble YyCIOBHUSL (3alUCh JIOTMUECKUX BBIPAXKECHUN Ha
U3y4aeMOM SI3bIKE€ IporpamMMupoBaHus). HaxoxkneHne MUHUMyMa U MakCUMyMa
U3 JBYX, TPEX M YETHIPEX yHncell. PenieHne KBaJpaTHOrO ypaBHEHHs, UMEIOLIErO
BEILECTBEHHBIE KOPHHU.

JluanoroBas OTJIaJKa TMPOrpaMM: TMOLIATOBOE BBINOJHEHHE, MPOCMOTP
3HAUYEHUN BETUYHH, OTJIAIOYHBINA BHIBO, BBIOOP TOUKH OCTAHOBA.

Hukn ¢ ycrmoBueM. AnroputM EBKiMma s HaxoXIeHHUs HauOOJBIIETO
oOIIero nenuTens ABYX HATypajbHBIX uuces. Pa3OueHue 3amucu HaTypalbHOTO
yycia B MO3UIIMOHHOM CHCTEME C OCHOBAaHMEM, MEHBIIMM WU paBHbIM 10, Ha
oTIeIbHbIC UDPHI.

Hukn ¢ nmepeMeHHOW. AJNTOPUTMBI MPOBEPKU EIMMOCTH OIHOTO IIEJOTr0
qucia Ha APyroe, MpoBEPKH HATYpaJbHOTO YKCIIa HAa MPOCTOTY.

O0paboTka CUMBOJIBHBIX NaHHBIX. CUMBOJIbHBIE (CTPOKOBBIE) MEPEMEHHBIE.
[TocumBonibHast 00paboTka cTpok. Ilomcu€r YacTOThl MOSABIEHUS CHMBOJIA B
ctpoke. Berpoennsie GpyHKImm s 00pabOTKH CTPOK.

AHaJIn3 aJIrOpuTMOB

OnpeneneHrne BO3MOXKHBIX PE3YJIbTATOB pPadOTHI alTOpUTMAa MPHU JAaHHOM
MHOXECTBE BXOJHBIX [IaHHBIX, OMNPEACIICHHUE BO3MOXKHBIX BXOJHBIX JIaHHBIX,
MPUBOASIIUX K TAHHOMY PE3yJbTaTy.

9 KIIACC



IIu¢ppoBasi rpaMOTHOCTDH

I'nodanbHas cers UHTEpHET M cTpaTerny 0€30MacCHOI0 NMOBEACHUA B Hell

I'no6anbnas cerp UuTepuer. IP-agpeca y3noB. CeteBoe XpaHEeHHE AaHHBIX.
MeTo1bl MHIMBUIYaJIBHOTO M KOJUIEKTUBHOI'O pa3MEUIeHUsl HOBOM MH(pOpMaluu B
Wnrtepuere. bonbline naHHble (MHTEpHET-JAaHHbIE, B YAacCTHOCTH JIaHHbIE
COITMAJIbHBIX CETEH).

[TonsitTue 06 wHOpMAIMOHHONW 0€30MacHOCTU. YTPO3bl MH(POPMAIIMOHHOM
0e30MacHOCTU TIpU paboTe B TII00ATBHOM CETH U METOIbI MPOTHUBOACHCTBUS M.
[IpaBuna Oe3omacHoi ayTeHTU(UKAaMKU. 3amura JUYHOW UWHOpMau B
Wnrepnere. bezonacusie crpaterun noenaeHuss B Unrtepuere. [Ipeaynpexnenue
BOBJICUEHHUS B JIECTPYKTUBHBIE W KPUMHUHAIIbHBbIE (POPMBI CETEBOM aKTUBHOCTH
(xuOepOyIITUHT, PUIIMHT U ApyTrre GOpMbI).

PaGora B MHOPMALIHOHHOM NPOCTPAHCTBE

Bunpl nestenpbHocTH B IHTEpHETE, HHTEPHET-CEPBUCHI: KOMMYHUKAITMOHHBIC
CEpBHUCHI (MOYTOBAsI Cy»x)0a, BUIEO-KOH(PEPEHI-CBSI3b U JPYTUe), CIPaBOYHBIC
CIYXObl (KapThl, pacnucaHusi W JPYrue), TOWCKOBBIE CIYXKObI, CIIYXKOBI
OOHOBJIEHUSI TPOrpaMMHOr0 obecrnedyeHuss u  Jpyrue ciykObl. CepBHUCHI
roCcy/1apCTBEHHbIX yciyr. O6naunble XpaHwiHia JaHHbIX. CpeacTBa COBMECTHOM
pa3paboTKu JOKYMEHTOB (oH’IaitH-oducskl). [Iporpammuoe obOecrieueHue kak BeO-
CEPBHC: OHJIAITHOBBIE TEKCTOBBIE M I'paQUUYECKUE PEIAKTOPbI, CPelbl pa3padOoTKH
IPOrpamM.

TeopeTnyeckne 0CHOBbI HH(POPMATHKH

MopaeaupoBaHue KaK MeTO O3HAHUS

Mopenb. 3aiauu, pemaeMble ¢ MOMOIIbI0 MoaenupoBanus. Kinaccudukammm
moneneid.  MarepuanbHble  (HaTypHble) ¢ HH(POPMAIMOHHBIE  MOJIEIH.
HenpepoiBHble u auckpeTHble Moaenu. Wmuranumonnele Monaenu. HWrposbie
monenu. OTlleHKa aJeKBaTHOCTH MOJEIN MOJCIUPYEeMOMY OOBEKTY M IeNsIM
MOJETUPOBAHMUS.

Tabnuunsie Mogenu. Tabiuila Kak MpeacTaBIeHUE OTHOIICHUS.

ba3er nmanHbiX. OTOOp B TabnHIE CTPOK, YAOBIETBOPSIONIMX 3aJaHHOMY
YCIIOBHIO.

I'pad. Bepmmna, pedbpo, myrb. OpuUEHTUPOBAHHBIE W HEOPUEHTUPOBAHHBIC
rpader. Jlnmuna (Bec) peOpa. BecoBas marpuma rpada. [nuHa myTH MexmTy
BepminHamu rpada. Ilowck ontumansHoro mytu B rpade. HavanbHas BeprimHa
(MCTOYHUK) M KOHEYHAs! BEPIIMHA (CTOK) B OPHEHTUPOBAHHOM Tpade. Brruucnenne
KOJIMYECTBA MyTEW B HAMIPABIECHHOM allMKINYECKOM rpade.

HepeBo. Kopenb, BepmmHa (y3en), JucT, peOpo (myra) aepeBa. Bricora
nepesa. [lognepeso. Ilpumepsl ncnonb3oBanus AepeBbeB. llepebop BapuaHTOB ¢
MOMOILBIO JIepeBa.



[TondaTnEe MaTeMaTHYECKOM MOJENH. 3aJadyd, pElaeMble C IMOMOIIBIO
MaTeMaTU4YecKOro (KOMIBIOTEPHOr0) MoJieaupoBanusd. OTandyre MaTeMaTH4eCKou
MOJIENIM OT HATypHOM MOJENIM U OT CJIOBECHOIO (JIUTEPAaTypHOr0) OIUCAHUS
00BEeKTA.

Otanbl KOMIBIOTEPHOTO MOJEIMPOBAHUA: MOCTAaHOBKA 3a7a4yH, ITOCTPOCHHE
MaTeMaTH4YeCKOM MOJEINH, MPOrpaMMHasl pealn3anusi, TECTUPOBAHUE, MIPOBEICHHE
KOMITBIOTEPHOI'O 3KCIIEPUMEHTA, AHAJIU3 €r0 Pe3yJIbTaTOB, YTOUHEHUE MOJEIIH.

AJITOPUTMBI U IPOTPAMMHPOBAaHHE

Pa3pa0oTka aJiropuTMOB U IPOrpamMm

Pazbuenne 3amaun Ha noazanayr. CocTaBieHHE alIrOPUTMOB U MPOTPAMM C
UCITOJIb30BAHUEM BETBJICHHM, LUKIOB M BCIIOMOTaTENbHBIX QJITOPUTMOB IS
yIpaBiieHUss UCHOJIHUTENEM PoOOT WM APYrMMH HCIOJHUTENSMU, TaKUMU Kak
UYepenamka, YepTEXHUK U IPYTUMMU.

Tabnuunble BeanuuHbl (MaccuBbl). OgHOMEpHBIE MaccuBbl. CocTaBiIeHUE U
OTJIaJIKa MPOTPaMM, PEaTU3YIOIIUX TUIIOBBIE alTOPUTMBI 00PAOOTKH OJHOMEPHBIX
YHCIIOBBIX MACCHBOB, Ha OJHOM U3 S3bIKOB mporpammupoBanus (Python, C++,
[lackanp, Java, C#, llIkonabpHBIN ANTOPUTMUYECKUN SI3BIK): 3aM10JTHEHHE YUCIOBOTO
MacCHBa CIy4alHbIMU YHMCIIAMHU, B COOTBETCTBUHU C (HOPMYJION WM MyTEM BBOJA
Yyuces, HaXO0XIEHWE CYMMBbI 3JIEMEHTOB MAacCUBAa, JIMHEWHBIA IMOUCK 3alaHHOTO
3HAQYEHUS] B MAacCHBE, IMOJCYET OJJIEMEHTOB MACCHBA, YAOBIETBOPSIOLINX
3aJIaHHOMY YCJIOBHIO, HaXOXJICHHE MHHHUMAJIbHOIO (MaKCHUMAaJbHOT'0) AJIEMEHTa
maccuBa. COpTUPOBKa MAacCHUBA.

OO0paboTKa MOTOKA MAHHBIX: BBIUHUCIEHUE KOJIMWYECTBA, CYMMBI, CPEIIHErO
apu(PMETUIECKOr0, MHUHHUMAJIBHOTO M MAaKCUMaJIbHOTO 3HAYEHUS DIIEMEHTOB
MOCJIEI0BATEIIBHOCTH, YOBIETBOPAIOIINX 3aJaHHOMY YCIJIOBHIO.

Yupasienue

VYrpasnenne. Curnan. O6patHast cBsi3b. [lomydeHne curaanoB oT MUGPOBBIX
NAaTYMKOB (KacaHWs, pAcCTOSIHUSI, CBeTa, 3Byka U Jpyroro). Ilpumepsl
WCIIOJIb30BaHUSl  IPUHIMIA OOpaTHOW CBSI3M B  CHCTEMaxX  yIPABICHHS
TEXHUYECKMMHU YCTPOMCTBAMM C TIIOMOIIBIO JAaTYMKOB, B TOM YHCIE B
POOOTOTEXHUKE.

[Ipumepsl poOOTHU3UPOBAHHBIX CHCTEM (CHCTEMa YIPABIICHUS JIBUKEHUEM B
TPaHCIIOPTHOM CHCTEME, CBAapO4YHAs JIMHUSA aBTO3aBOJAA, ABTOMATU3UPOBAHHOE
yIpaBJj€HUE OTOIIEHHEM JI0OMa, aBTOHOMHAsI CHCTEMa YNPABJICHUS TPAHCIIOPTHBIM
CPEACTBOM U APYTHUE CUCTEMBI).

NupopmannoHHbIe TEXHOJOTHH

JIEKTPOHHBbIE TA0THIbI

[TonsiTue 00 31MeKTPOHHBIX TabnuIax. TUMBl JaHHBIX B STYEHKaX 3JIEKTPOHHOU
tabnuupl. PenaktupoBanue u ¢gopmatupoBaHue Tabmnuil. BcTpoennsie (yHKIuuU



IUIA TIOMCKAa MaKCHMyMa, MHHHMYMa, CYMMBl U CpPEIHEro apu(MeTHYECKOTO.
CoptupoBKa JaHHBIX B BBIIETICHHOM Auama3oHe. llocTpoenmne amarpamm
(rucrorpamma, KpyroBas JAuarpamMma, TOYE€YHas Juarpamma). Bpeibop Ttuma
ArarpamMmebl.

[IpeobpazoBanue dhopmyn npu konupoBaHuu. OTHOCUTEIbHAS, a0COIIOTHAS
Y CMEUIaHHas ajpecalus.

YcioBHBIE BBIYHMCICHUS B JIIEKTPOHHBIX Tabmumax. CyMMUpOBaHHE U
noACYET 3HAYCHMM, OTBEYAIOIIUX 3aJaHHOMY ycioBu. OO0paboTka OoNbIIMX
HAaOOpOB JaHHbIX. UNCIEHHOE MOIETMPOBAHUE B JIEKTPOHHBIX TaOJIHIIAX.

NudopmannoHHbIe TEXHOJIOTMHA B COBPEMEHHOM 001IeCTBe

Ponb nHpOpMAIIMOHHBIX TEXHOJIOTHI B Pa3BUTHH SKOHOMUKH MUpA, CTPaHBbI,
perroHa. OTKpeITbIE 00pa30BaTEIbHBIE PECYPCHI.

[Tpodeccun, crsizannbie ¢ MHHOPMATUKON U HHOOPMAITMOHHBIMU TEXHOJIOTHSIMHU:
BeO-Tu3aliHEp, TPOTPAMMUCT,  pPa3pabOTYMK  MOOWIBHBIX  MPHIOKEHUH,
TECTUPOBIIUK, APXUTEKTOP MNPOrPaMMHOr0 OOeCredYeHus, CHEIHAIUCT TI0
aHaIIM3y JaHHBIX, CACTEMHBIH aIMUHUCTPATOP.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
NH®OPMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA3OBAHUA

N3yuenne wuHbOpMATUKH HAa YpOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUS
HaIpaBJICHO Ha JOCTH)KEHUE OOYYaIOUIMMHCS JIMYHOCTHBIX, METANpEeIMETHBIX U
MIPEMETHBIX Pe3yJIbTATOB OCBOCHUS COJIEPKAHUS YUEOHOTO MpeaMeTa.
JIMUHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIE pe3yJbTaThl HMMEIOT HAMPABICHHOCTh HaA peEIIeHUEe 3ajad
BOCIIUTAHMS, PA3BUTUS U COLMAIU3AIMU OOYYalOlUXCS CPEeJACTBAMU y4eOHOTO
npeaMeTa.

B pesynbrate uszyuenus wHGOPMATUKH Ha YPOBHE OCHOBHOI'O OOIIETro
oOpa3zoBaHus y obOyuaromierocss OyayT copMHpOBaHbBI CIEAYIONINE JTUYHOCTHBIC
pe3yIbTaThl B YaCTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

IIEHHOCTHOE OTHOIIICHUE K OTEUECTBEHHOMY KYJIbTYPHOMY, UCTOPUIECKOMY U
HAy4YHOMY HaCJIeJIMI0, TOHUMaHUe 3HaueHUss MHPOPMATUKH KaK HAYKU B >KU3HH
COBPEMEHHOI'0 OOIIeCTBa, BIIaJICHUE JOCTOBEpHON HWH(MOpMaIMelt o MmeperoBhIX
MHUPOBBIX M OTEUYECTBEHHBIX JOCTIDKEHHMSIX B 00JacTd UWHOOPMATHUKU H
MH(POPMAIIMOHHBIX TEXHOJOTHM, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX O
1udpoBoi TpaHchopMaIK COBPEMEHHOTO O0IIECTBA;

2) 1yXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

OpHUEHTAIUsl Ha MOpaJbHbIe IIEHHOCTU U HOPMBI B CUTYaI[MsIX HPAaBCTBEHHOT'O
BbIOOPA, TOTOBHOCTH OIICHHBATh CBOE MOBEJICHHUE U MOCTYIIKH, a TAK)KE IMMOBEICHNE
Y TIOCTYIIKH JAPYTUX JIIOACH C TO3UIIMU HPAaBCTBEHHBIX M MIPABOBBIX HOPM C YUETOM
OCO3HAHMS TOCIEACTBUH TIOCTYNKOB, AaKTHBHOE HEMPUATHE aCOIUATBHBIX
MOCTYIIKOB, B TOM unciie B IHTepHeTe;

3) rpaskIaHCKOr0 BOCTIUTAHUSA:

IpEACTaBICHUE O COIMAIbHBIX HOpPMaxX MW MpaBWIaX MEKINYHOCTHBIX
OTHONIICHWH B KOJJICKTHBE, B TOM 4HCIE€ B COIHMAIBHBIX COOOIIECTBAX,
coOmroieHne TpaBWiI OE30MaCHOCTH, B TOM 4YHCJIE HaBBIKOB 0€30MacHOTO
MOBEJICHUSI B MHTEPHET-CpEle, TOTOBHOCTh K Pa3HOOOpa3HOW COBMECTHOM
JESTENHPHOCTA TPU BBIMOJHEHUW YUEOHBIX, MO3HABATEINBHBIX 3a/1a4, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHHE K B3aMMOIOHUMAHHWIO W B3aWMOIIOMOIIN B
MpoIecce dTOM yueOHOM JesITeIbHOCTH, TOTOBHOCTh OIIEHMBATH CBOE MOBECHUE U
MOCTYNKH CBOUX TOBApPHUILEH C MO3WLUUM HPABCTBEHHBIX M MPABOBBIX HOPM C
Y4ETOM OCO3HAHUSI OCIEACTBUM MTOCTYIIKOB;

4) HeHHOCTell HAYYHOI'0 MO3HAHMS

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUYECKUX MPEJICTABICHUN 00 HMHpOpMaIuu,
MH()OPMAITMOHHBIX npoiieccax u MH(OPMaLIMOHHBIX TEXHOJIOTUSX,



COOTBETCTBYIOLLIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOLIECTBEHHOMU
MPAKTUKHU U COCTABIISIIOIINX 0a30BYI0 OCHOBY JIJIsl IOHUMAHUS CYITHOCTA HAYYHOU
KapTUHBI MUPA;

MHTEpeC K OOYy4YeHHI0 M TO3HAHWIO, JTI0003HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K €aMOOOpa30BaHUIO, OCO3HAHHOMY BBIOOPY HAaINpaBIEHHOCTH H
yYpOBHsI 00y4YeHUs B JaibHEHNIIEM;

OBJIaJICHUE OCHOBHBIMU HAaBBIKAMHM HCCIEOBATEIbCKOW J€ATEIbHOCTH,
YCTAaHOBKAa Ha OCMBICJIICHHE ONBITA, HAONIOACHHM, IMOCTYNKOB M CTPEMJICHHUE
COBEpIIEHCTBOBATh NYTH JOCTHXKEHUS WHIWBUIYAIBHOIO W KOJJIEKTUBHOIO
0J1aronoayyus;

c(hOpMHPOBAHHOCTh MH(POPMAIMOHHOM KYJIBTYPhl, B TOM YHUCJIE HABBIKOB
CaMOCTOSATEIIbHON pabOThl C y4eOHBIMH TEKCTaMH, CIPABOYHOM JHUTEpaTypoil,
pa3HooOpa3HbIMU CpeACTBaMU MH(GOPMAIIMOHHBIX TEXHOJIOTHH, a TaKkKe yMEHHS
CaMOCTOSITETILHO OTPEENSITh 1IeJIM CBOETO OOYy4eHHUs, CTaBUTh U (HOPMYITUPOBATH
Juist ce0si HOBBIE 3ajjaul B yu€0e M TMO3HABATEIbHOM JEATEIBHOCTU, Pa3BUBATH
MOTHBBI U HHTEPECHI CBOEH MO3HABATENbHOMN JAESTEIbHOCTH;

5) dopmupoBaHus KyJbTYPbI 310POBbS:

OCO3HAHHME IIEHHOCTU JKU3HHU, OTBETCTBEHHOE OTHOIIEHHME K CBOEMY
3I0POBbIO, yCTaHOBKA Ha 3J0pOBbII 00pa3 >XKM3HM, B TOM 4YHUCIE M 3a CYET
OCBOGHHUS U CcOOMIOfeHUs TpeOOBaHMIT O€30MacHOM AKCITyaTallud CpPENCTB
MH(GOPMAIIMOHHBIX U KOMMYHUKAITHOHHBIX T€XHOJIOTHH;

6) Tpy10BOr0 BOCIIMTAHMS:

UHTEpeC K TMPaKTUUYECKOMY H3y4deHUI0 Tmpodeccuii u Tpyna B cdepax
npodeccroHaIbHON NeSATeIIbHOCTH, CBSI3aHHBIX c HH(pOPMATHUKOM,
IpOrpaMMHUpPOBAaHUEM M WH(DOPMAIMOHHBIMH TEXHOJOTHSIMU, OCHOBAaHHBIMHU Ha
JTOCTIKEHUSAX HAyKH MHPOPMATUKU U HAYYHO-TEXHHUUECKOTO MPOTpecca;

OCO3HAHHBIH BBHIOOP W  TOCTPOCHUE HWHIWBUIYAIBHOW  TPACKTOPUH
oOpa30BaHHsA U JKU3HCHHBIX IUIAHOB C YYETOM JHMYHBIX W OOIIECTBEHHBIX
MHTEPECOB U MOTPEOHOCTEN;

7) 3K0JOrn4eCKOro BOCIIMTAHMS

OCO3HAHME IJ100AJIBHOIO XapakTepa 3KOJOTMYECKMX IpoOJeM M IyTed HX
pelieHusi, B TOM 4YHCIE€ C Y4ETOM BO3MOXKHOCTEH MH(POPMALMOHHBIX H
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

8) apanTannu ody4aronerocsi K N3MeHSIIOUIUMCS YCJIOBHAM COUMATBHOM
U IPUPOIHOM CPe/bI:

OCBOCHHE OOYYAIOUIMMUCS COLMAIBHOIO OIbITAa, OCHOBHBIX COLMAJIBHBIX
poJiel, COOTBETCTBYIOUIMX BEAYIIEH IEATEIbHOCTH BO3pacTa, HOPM M IPaBHII
OOILIECTBEHHOT 0 MOBEAEHUS, (DOPM COLMAIIBHOM )KM3HU B IPYIIAX U COOOLIECTBAX,
B TOM YHCJI€ CYLIECTBYIOIIUX B BUPTYaJIbHOM IIPOCTPAHCTBE.



METAINIPEAMETHBIE PE3YJIBTATDBI

MeranpenMeTHbIE pe3yibTaTbl OCBOEHHUS MPOrpaMMbl MO HHPOpPMATUKE
OTpakalOT  OBJIAJICHUE  YHHUBEpPCAJbHBIMU  Y4YEOHBIMU  JACUCTBUSMU  —
ITI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU, PETYIATUBHBIMHU.

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

ba3oBble JJoru4yeckue aeicTBU:

YMEHUE OMNpeNeNsiaTh TMOHSATHUS, CO3/aBaThb OOOOIICHUS, YCTaHABJIUBATH
aHaJoTUM, KIacCUPUIMPOBATh, CAMOCTOSTEIHLHO BBHIOMpPATh OCHOBAHUS W
KpUTEpUHU ISl KiacCU(UKAIUK, YCTaHABIUBATh MPUUYMHHO-CIIC/ICTBEHHBIC CBSI3H,
CTPOUTHh JIOTMUECKUE PACCYXKACHUS, JelaTh YMO3aKIIOUEeHUs (MHIYKTUBHBIC,
JIETyKTUBHBIC U 110 aHAJIOTHH) U BBIBOJIBL;

yMEHHE CO37]aBaTh, MPUMEHITh M IPEOOPa30OBBIBATH 3HAKHM W CHUMBOJIBI,
MOJICJIM Ml CXEMBI JJISl PeIIeHUsI YIeOHBIX U TTO3HABATEIBHBIX 33714,

CaMOCTOSITEJIbHO BBIOMPAThH CIOCOO pelieHus yueOHOW 3ajaun (CpaBHUBATH
HECKOJIbKO BapHAaHTOB pEIICHUs, BhIOMpaTh Hanbojee MOAXOAANIUN C Y4ETOM
CaMOCTOSITEILHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBnble ucciienoBarejabCcKue AeCTBUS:

dbopMyIUpoBaTh BOMPOCH], (UKCHUPYIOIIHNE pa3pblB MEXAY peadbHBIM U
KeIaTeIbHBIM COCTOSTHUEM CUTYAIlUH, 00BEKTa, ¥ CAMOCTOSITEILHO YCTaHABINBATh
HCKOMOE M JIaHHOE;

OIICHUBATh HAa MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OPMAIINIO, TIOJIYIECHHYIO
B XOJI€ MCCJICJOBaHUS;

IIPOTHO3UPOBATH BO3MOXKHOE JalbHEHIIee pa3BUTHE MPOIIECCOB, COOBITHI U
WX TIOCJEJCTBUSl B aHAJOTUYHBIX WM CXOJHBIX CUTYyallUsiX, a TaKKE€ BbIJBUTaTh
IIPEATIONOKEHUS 00 UX PA3BUTUH B HOBBIX YCIOBUAX U KOHTEKCTaX.

Pab6ora ¢ undgopmanmei:

BBIBIIATE JAchUIAT WHOOPMAIMK, TAHHBIX, HEOOXOIUMBIX IS PEIICHUS
MMOCTABJICHHOM 3aJ1a4H;

MPUMEHSTh PA3JIUYHbIE METOJbl, MHCTPYMEHTBI W 3aIllpOChl IPHU IOHCKE U
orbope mHGOpPMAIMM WM JAHHBIX M3 HMCTOYHHKOB C YYETOM MPEIJIOKESHHOU
y4eOHOM 3a7]a4 U 33TaHHBIX KPUTCPHCB;

BBIOMpATh, aHAJIW3UPOBATh, CHCTEMATH3UPOBATh M HHTEPIPETUPOBATH
nH(pOpMANHIO Pa3IMYHBIX BUI0B U (HOPM IIPEACTABICHHUS,

CaMOCTOSITEILHO  BBIOMpATh  ONTHMaNbHYIO  (OpPMY  NPEICTABICHUS
nHQOpMaMK W WIUTIOCTPUPOBATh pEIIacMbIe 3aJayd HECIOKHBIMH CXEMaMH,
auarpaMmMamMu, HTHOU rpadukoil 1 uX KOMOMHAILIUSIMU;

OIIEHUBATh HAACKHOCTh HMHOOPMAIIUU 10 KPUTEPHUAM, IPEITI0KEHHBIM
y4IuTeIeM WM CHOPMYIUPOBAHHBIM CaMOCTOSATEIHHO;



3¢ (PEeKTUBHO 3alIOMUHATH U CUCTEMATU3UPOBATH NH(POPMALIHIO.

KoMMyHuKaTHBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eHCTBHUSA

Oo0wenue:

CONOCTABJIATH CBOU CYXKJEHHS C CYKICHUSMH JAPYTMX YYaCTHHUKOB JUAjora,
0OHapy’KUBATh PA3IMUUE U CXOACTBO MMO3UIIMIA;

nyOJMYHO MPEICTABISITh PE3yJIbTaThl BHIITOIHEHHOTO OMBITA (PKCIIEPUMEHTA,
HCCIIeIOBaHUs, IPOCKTA);

CaMOCTOSITEJIbHO BbIOMpPATh (opMaT BBICTYIUIEHUS C Y4€TOM 3ajad
Npe3eHTalMd U OCOOCHHOCTEHW ayAMTOPUU M B COOTBETCTBUU C HUM COCTABIIATH
YCTHBIE U MUCbMEHHBIEC TEKCTHI C UCTI0JIb30BAHUEM MJUTIOCTPATUBHBIX MAaTEPUAJIOB.

CoBMecTHas 1eSITeJIbHOCTD (COTPYAHUYECTBO):

MOHMMAaTh U HMCIOJIb30BaTh MPEUMYIIECTBA KOMAH/HON W WHIMBUIYaIbHOU
paboThl MpPU PEIICHHWH KOHKPETHOW NpOOJeMBbI, B TOM YHCJIC€ TPH CO3JaHUU
UH()OPMAIIMOHHOTO TPOYKTA;

NPUHUMATh 1€JIb COBMECTHOM HMH(POPMALMOHHOW AEATENBHOCTH MO CcOOpY,
oOpaboTke, mepenade, Qopmanuzanuu WHOOPMALUK, KOJIJICKTUBHO CTPOUTH
JEUCTBUS MO €€ MOCTHXKEHHUIO: paclpelelsiTh pOJid, JI0roBapuUBaThCs, 00CYXKAATh
IIPOLIECC U PE3YJIbTAT COBMECTHOM paboTHhI;

BBITMIOJHATH CBOIO 4acTh palboThl ¢ MHboOpMareil win uHGOPMAIIMOHHBIM
OPOJIYKTOM, JOCTHUras KadeCTBEHHOTO pe3yJibTaTa IO CBOEMY HAIPaBICHUIO H
KOOPJIMHUPYS CBOU JIECUCTBUSA C IPYTUMH WICHAMU KOMAH/IbL;

OILICHMBATh KaY€CTBO CBOETO BKJIaJla B OOIIMI HH(POPMAIIMOHHBIN MPOAYKT IO
KPUTEPUSIM, CaMOCTOSITEJIbHO chopmynupoBaHHBIM y4aCTHUKAMU
B3aUMOJICHCTBUS;

CpaBHUBATh PE3YJbTAaThl C MCXOJHOW 3aJayedl W BKJIAJ KaXJOro 4YieHa
KOMaHJbl B JOCTI)KEHHE PE3yJbTaTOB, pa3leisaTh chepy OTBETCTBEHHOCTH U
IPOSIBISITh TOTOBHOCTH K MPEJOCTABIEHUIO OTUETA MEPE]T TPYIIION.

PeryisiTUBHbIE YHHBepPCAJIbHbIE yUeOHbIE 1eHCTBHS

Camoopranusanus:

BBISIBIIATh B JKM3HEHHBIX M YYEOHBIX CHUTYyaIlUsAX NPOOJIEMBI, TpeOyromme
peleHus;

OPHCHTHPOBAThCA B PA3IMYHBIX MOJAXOAaX K TNPHHATHIO PEIICHUN
(MHAMBUYyATbHOE IPUHATHC PEIICHUN, IPUHATHE PEIICHUHN B TPYIIIC);

CaMOCTOSITEJILHO COCTaBIIATh AJTOPHTM pENIeHUs 3aJaud (WJIM ero 4acTh),
BBIOMpaTh CIIOCO0 pEIICHHS YYeOHOM 3aa4yu ¢ y4ETOM HUMEIOIIUXCS PECYypCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh IIpeaiilaracMble BapHaHTHI
pELICHU;



COCTaBJIAThH IUIAH JACUCTBUH (IJIaH peanu3ali HaMEYeHHOTO alropuTMa
peleHus), KOPPEeKTUPOBATh MPEIJIOKCHHBIH alrOpUTM C YYETOM TOTyYCHHS
HOBBIX 3HAHUM 00 M3y4yaeMOM OOBEKTE;

Jenatb BBIOOp B YCIOBUSX NPOTUBOPEUYMBONM HH(OpMauuu u OpaTh
OTBETCTBEHHOCTb 32 PEILIECHUE.

CaMokoHTpOJIb (peduiekcus):

BJIa/I€Th CIOCOOAMH CAMOKOHTPOJISl, CAMOMOTHBALIMU U PEPIICKCUY;

JaBaTh OIICHKY CUTYallU{ U TpeJyiaraTh iaH e€ N3MCHEeHHS,

YUUTHIBATh KOHTEKCT M MPEABUACTh TPYIHOCTH, KOTOPBIE MOTYT BOZHUKHYTh
Opyu pelieHnH y4deOHOW 3a/Jauu, aJanTUpOBaTh pEHICHHE K MEHSIOMIMMCS
00CTOSATCILCTBAM;

OOBSCHATh  TPUYMHBI  JIOCTHKCHHS  (HEIOCTMDKCHHSI)  PE3YJIbTaTOB
MHPOPMAITMOHHOH JesATebHOCTH, aBaTh OIICHKY MPUOOPETEHHOMY OIIBITY, YMETh
HaXOJIUTh IO3UTHBHOE B TIPOU3OIIC/IICH CUTYaIINN;

BHOCHTH KOPPEKTHUBBI B JCSATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENHCTB,
M3MEHUBIIIMXCS CUTYAIMH, YCTAHOBJICHHBIX OITUOOK, BO3HUKIINX TPYAHOCTEH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa LIEJIN U YCIOBHUSIM.

IMONMOHAIbHBI HHTEJJIEKT:

CTaBUTH ce0s1 HA MECTO APYroro 4ejoBeKa, MOHUMATh MOTHUBBI U HAMEPEHUS
IPyTOoro.

IlpunsiTHe cedst M APyrux:

OCO3HaBaTh HEBO3MO>KHOCTh KOHTPOJHPOBATh BCE BOKPYT JaXkKe B YCIOBUSX
OTKPBITOT'O JIOCTYIA K JIFOOBIM 00BEMaM HHGOPMAIIUH.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOydyenus B 8 kJjacce y oOydaromerocss OyayT copMHpOBaHBI
CJIEIYIOIINE YMEHHUS:

NOSICHATh HAa  MpUMEpax  pa3juyusi  MEXKJIy  [O3ULUUOHHBIMU U
HETMO3UI[MOHHBIMU CUCTEMAMU CUUCIICHUS;

3aluChIBaTh W CpaBHUBaTh MHenble uuciaa oT 0 mo 1024 B pa3nuuHbIX
MO3UIIMOHHBIX CHUCTEMaxX CYHUCIeHUs (C ocHOBaHUsSMH 2, 8, 16), BBINOJHSITH
apupMETHIECKUE OTIePAllH HAJl HUMU;

PacKpbIBaTh CMBICI TOHATHH «BBICKa3bIBAHHE», «IOTHYECKAs OMeparus»,
«JIOTUYECKOE BBIPAKEHUEY;

3alUCHIBATh JIOTMYECKHUE BBIPAXKEHHS C HCMOJIb30BAaHUEM JIU3IBIOHKIINH,
KOHBIOHKIIMM W OTPUIAHUS, ONPENENsATh UCTUHHOCTH JOTHYECKUX BbIpaKEHUH,
€CJIM U3BECTHBI 3HAYEHUS MCTUHHOCTU BXOJSIIUX B HErO MEPEMEHHBIX, CTPOUTH
TaOJIUIbIl ICTUHHOCTH JJIs JIOTHYECKUX BBIPAKEHUI;



PaCKpbIBaTh CMBICII MOHSTUM «UCIIOTHUTEbY», «AITOPUTM», «IIPOrpaMma,
MOHUMAsl Pa3HUILYy MEXIY YHOTpeOJeHUEM ITUX TEPMUHOB B OOBIJICHHOW peur U B
uH(pOpMaTHKE;

OMUCHIBATh AJNTOPUTM PEIICHUS 3aJlaud Pa3UYHbIMU CIIOCO0AMU, B TOM
YHCIIC B BUJE OJIOK-CXEMEI;

COCTaBJISITh, BBIMIOJHSITH BPYYHYIO U HA KOMITBIOTEPE HECJIOKHBIE aJTOPUTMBI
C HCIIOJb30BAHMEM BETBJICHUNW U IMKJIOB JUIS YNPABJICHUS UCIOJHUTEISMH,
TakuMu kKak Po6oT, Uepenamika, UepTExHUK;

UCIIOJIb30BaTh KOHCTAHTBHl U TEPEMEHHBIC Pa3JIUYHBIX TUIOB (YHUCIOBBIX,
JIOTUYECKUX, CUMBOJIbHBIX), @ TaKXKE COJEPKAIIUE UX BBIPAKECHUS, UCTOIb30BaTh
orepaTop MpUCBaUBaHUS,

UCIIOJIB30BaTh MPHU pa3pabOTKe MPOrpaMM JIOTMYECKHUE 3HAYCHHUS, OrNepaluu
U BBIPOKECHUS C HUMH,

aHAJIM3UPOBATH MIPEJIOKESHHBIC AITOPUTMBI, B TOM YHCJIE ONPEACIISITh, KaKue
pe3yIbTaThl BO3MOXKHBI ITPU 33ITAHHOM MHOECTBE UCXOIHBIX 3HAUCHUH;

co3/aBaTh W  OTJAXHUBaTh IMPOTPaMMbl HAa  OJHOM W3  S3bIKOB
nporpammupoBanust  (Python, C++, [Ilackans, Java, C#, IllkonbHbII
AnropuTMuYecKui SI3BIK), peamu3yrolue HECIOXKHbBIE aJIrOpPUTMbI 00pabOTKU
YUCJIOBBIX JAHHBIX C HCMOJb30BAaHUEM LIHMKIOB M BETBJICHHUI, B TOM 4YHUCIE
peanu3yoIKe TPOBEPKY AETUMOCTH OJHOTO LEJIOT0 YUCia Ha JIPYroe, MpoBEPKY
HaATypaJIbHOTO YKCia Ha MPOCTOTY, BhIIENEHUS U(P U3 HATypalbHOTO YHCIIA.

K xonimy oOydyenus B 9 kJjacce y oOydaromerocss OyayT c(opMHupoBaHbBI
CJIEIYIOIINE YMEHHUS:

pa30uBaTh 3a7ayMl Ha MOA33Ja4M, COCTABJISITH, BHIMOJIHATH BPYYHYIO U Ha
KOMITBIOTEPE HECIIOXKHBIE AJNTOPUTMBI C HCIOJIB30BAHWEM BETBJICHUH, IUKIOB H
BCIIOMOTATEIbHBIX AJTOPUTMOB IS YNPABICHUS WCIIOTHUTEISAMH, TaKUMU Kak
Po6ot, Uepenamika, UepTéxHuk;

COCTaBIIATh M OTJIKHUBATh MPOTPAMMBI, PEATHU3YIOIINE TUIIOBBIE aJITOPUTMBI
00pabOTKH YHUCIOBBIX TOCIEAOBATEIILHOCTEH WJIM OJHOMEPHBIX YHCIIOBBIX
MacCHBOB (IIOMCK MaKCUMYMOB, MUHUMYMOB, CYMMBbI UJIM KOJIMYECTBA AJIEMEHTOB
C 3aJlaHHBIMH CBOWCTBaMH) Ha OJHOM M3 S3bIKOB TporpammupoBanwms (Python,
C++, [Tackans, Java, C#, llIkonpHbIi AnroputMudeckuii SI3bIK);

PacKpBIBaTh CMBICT TOHSATHH «MOJCIBY, «MOJCIUPOBAHUEY, OMPEICISITH
BUJIBI MOJIEJICH, OIEHWBATH AJCKBATHOCTh MOJEIN MOJCIUPYEMOMY OOBEKTY H
[EJISIM MOJICIIUPOBAHMUS;

UCTIONIb30BaTh Tpadbl W NEPEBbS I MOJCITHPOBAHUS CHCTEM CETEBOU H
HepapXUuecKO CTPYKTYpbl, HAXOIUTh KpaTyaliuii myTh B rpade;



BbIOMpATh CIIOCOO MPEICTABICHUS JAHHBIX B COOTBETCTBUU C MOCTABICHHOU
3ajayed  (TaOnMLbl, CXEMbl, TpaQuKd, AUarpaMMbl) C  HCHOJIb30BAHUEM
COOTBETCTBYIOLMX MPOrPaMMHBIX CPECTB 00PAOOTKU JaHHBIX;

UCIIOJIb30BaTh  AJEKTPOHHbIE TaOnMIbl A1 00paOOTKM, aHalmu3a W
BU3YyaJlM3allMM YHWCJIOBBIX JaHHBIX, B TOM YHCJIE C BBbIJEJIECHUEM JUana3oHa
TaOIUIIBI U YIIOPSJ0UYUBAHUEM (COPTUPOBKOI) €ro 3JIEMEHTOB;

CO37aBaTh U MPUMEHATH B 3JIEKTPOHHBIX TAOIMIIAX (POPMYIIBI ISl pacYETOB C
HCIIOJIb30BAaHUEM BCTPOCHHBIX apuPMeTHYecKux GYyHKUUNA (CyMMHUPOBAHHE H
NOJICYET 3HAYEHUH, OTBEUAIOIMX 3aJJaHHOMY YCIIOBHIO, CpeJIHEE apU(PMETHIECKOE,
NOMCK  MaKCMMaJbHOTO M  MHMHHMMAJbHOIO  3HAY€HHs),  aOCOJIIOTHOM,
OTHOCHUTEIBHOM, CMEILIAHHOM ajipecaluu;

UCIIOJIb30BaTh 3JIEKTPOHHBIC TAOJNMIIBI JJISI YUCIEHHOTO MOJEIMPOBAHUS B
NPOCTHIX 3aJlayax U3 pa3HbIX MPEIMETHBIX 00IacTel;

UCIIOJIb30BaTh ~ COBPEMEHHBIE  MHTEPHET-CEpBUCHI (B TOM  YHUCIE
KOMMYHUKallUOHHBIE CEPBHUCHI, OOJA4YHbIC XPAHWIWINA JIAHHBIX, OHJAH-
nporpaMMmbl (TEKCTOBbIE U Tpaduueckue penakTopbl, Cpenbl pa3padoTKu)) B
y4eOHOU U MOBCETHEBHOM JESATEIBHOCTH;

OPUBOJUTH TPUMEPHl HMCIOJIB30BaHUS TE€OMH(POPMAIIMOHHBIX CEPBHCOB,
CEPBHUCOB T'OCYJApPCTBEHHBIX yCIyr, oOpa3oBaTeibHBIX cepBuUcOB HTepHeTa B
y4eOHOU U MOBCETHEBHOM JESTENBHOCTH;

UCIIOJIb30BaTh  paszfiMYHbIe  CPEACTBA  3aIMTBl  OT  BPEIOHOCHOTO
OPOrpaMMHOr0 OOeCredeHus, 3allMIIaTh TEPCOHAIbHYI0 HHGOPMALMIO OT
HECAaHKIIMOHUPOBAHHOTO JOCTyNa W €ro MOCIEACTBUN (pasriaiieHus, MOIMEHBI,
yTpaThl JAHHBIX) C Y4YETOM OCHOBHBIX TEXHOJOTHUYECKHX U COIMAJIBbHO-
NICUXOJOTHYECKUX  aCleKTOB  HMCIOJb30BaHUs cetu  WuTepHer  (cereBas
AHOHMMHOCTb, IU(PPOBOIL Cliel, ayTEHTUYHOCTh CYyOBEKTOB M PECYPCOB, ONACHOCTh
BPEJIOHOCHOT'O KO/1a);

pacrno3HaBaTh MONBITKU U MPEIyNpPekIaTh BOBICUEHNUE C€0s U OKPYKAIOIINX
B JIECTPYKTHBHbIC U KPUMMHAJIbHbIE (POPMBI CETEBOM AKTUBHOCTU (B TOM 4YHCIIE
KrOepOyIUIHHT, (DUIITUHT).



TEMATHUYECKOE IINIAHUPOBAHUE
8 KIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
Pa3nen 1. Teoperudyeckue 0oCHOBbI HH(pOPMATHKH
bubmmoreka [{OK
11 C 6
HCTEMBE CHHCIICHITE https://m.edsoo.ru/7f418516
1.2 DONEeMEHThl MaTEMaTHYECKOMN JIOTUKHU 5 1 bubmorexa [TOK
https://m.edsoo.ru/7f418516
Hroro no pazneny 11
Pa3znen 2. AnroputMbl ¥ MPpOrpaMMHUpPOBaHue
21 HcnonHuTen u anropuTMBl. 5 bubnuoreka [IOK
' ANTOPUTMHUYECKHE KOHCTPYKIUU https://m.edso0.ru/7f418516
bu6mmoreka [JOK
2.2 A 7 1
SEIE TPOTPAMMEPOBAHIN https://m.edsoo.ru/7f418516
bu6mmoreka [JOK
2.3 A 2
HELTHS ELOpHINOB https://m.edsoo.ru/7f418516
Utoro no pazneny 16
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 27 2



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

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmMeHnoBanue pa3aesioB U TeM uudpoBbIe
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Paznea 1. llndpoBas rpamoTHOCTH
11 I'mo6anpHas cetb HTEpHET U cTpaTeruu 5 bubnuorexa [JOK
' 0€30M1aCHOTO MOBEJICHUS B HEH https://m.edsoo.ru/7f41a7d0
bu6moreka [IOK
1.2 P
aboTta B HHGOPMAIIMOHHOM TTPOCTPAHCTBE 3 https://m.edsoo.ru/7f41a7do0
Hroro mo pazgeny 5)
Pa3znen 2. Teopernueckue 0CHOBbI HH(POPMATHKH
bu6mmoreka [IOK
2.1 MopenupoBaHue Kak METO/1 MO3HAHUS 6 1 httos://m.edsoo.ru/7f41a7d0
Hroro mo pazgeny 6
Pa3znen 3. AnroputMbl 1 MpOrpaMMHUpPOBaHue
bu6mmoreka [JOK
3.1 P 0 4
SpADOTRA ATTOPIIMOB 1 TPOTPAVM https://m.edsoo.ru/7f41a7d0
bubnuoreka [JOK
3.2 h% 2
HpaBIeHie https://m.edsoo.ru/7f41a7d0
Utoro mno pazneny 6
Pa3nen 4. Un(popManimoHHbIEC TEXHOJIOTHHU
bu6mmoreka [JOK
4.1 C) 0 9 1
HCHTPOHHRLC TEIHIH https://m.edsoo.ru/7f41a7d0
4.2 WHupopmanMoHHbIE TEXHOJIOTHH B 1 bubnuorexa LIOK



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

COBPEMEHHOM OOIIIECTBE

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

Hroro no pazneny

10
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KNIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Mara uudposeie
Ne n/m Tema ypoka Beero KO;TpOJIbHBIe HpﬁaKanecmle WiyueHusi | 0GpAOBATENBHbIC
padoTsI padoThbI pecypebi
H
) cictewst cuncrenn, Dcrpycras | 1 bumorera LIOK
' pyK https://m.edso00.ru/8a1649e0
no Th
2 Pa3Bepnyras popma 3anucu yucia 1 bubmiorexa HOK
https://m.edsoo.ru/8a164ba2
BOHMYHAS CHCTEMa CUUCIICHUS.
3 fipl/l(bMeTI/I'-IeCKI/Ie oriepanuy B 1 bubmrorexa [JOK
. https://m.edso00.ru/8a164d96
AIBOUYHOU CUCTEME CUHUCIICHUS
4 Bocbmepuunas cuctema cunuciaeHus 1 bubmorexa LIOK
https://m.edso0.ru/8a165296
5 [llecTHaaaTepuyHas cucTeMa 1 bubnuoreka [IOK
CUHCIICHUS https://m.edso0o.ru/8a16549e
6 v 0 nowe Cntron ) BuGorexa LIOK
https://m.edso00.ru/8a16564c
CUHCIICHUS
7 Jlornueckue BBICKAa3bIBAHUS 1 Bubmzorexa LIOK
https://m.edsoo.ru/8a1657fa
o | Mmoo o | Bumorera LOK
pei https://m.edso00.ru/8a165b56
COCTaBHOT'O BBICKA3bIBAHUS
bu6mmoreka [JOK
) Tabmemsr oTHEHOCTH 1 https://m.edsoo.ru/8a165cf0
bu6mmoreka [JOK
10 JIOTHYECKHE SIICMEHTBI. 1 https://m.edsoo.ru/8a165cf0
11 KonTponpHas pabota 1 1 bubnuoreka [IOK



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
https://m.edsoo.ru/8a165cf0

https://m.edsoo.ru/8a165e94

ITonatue anropurma. Mcnosnurenu

12 anroput™MoB. CBoiicTBa aaropurMa.
Crioco0blI 3amucy alropuTMa
AJropuTMHUYECKast KOHCTPYKIUS
«cIe0BaHuey». JINHEWHBIN alrOPUTM.
AnropuTMHYeCcKass KOHCTPYKIUS bubnuorexa [JOK
13
«BETBJICHUEY: MOJIHAS U HEIIOJIHAS https://m.edsoo.ru/8a178c38
(dhopMBbl. ATTOpUTMUYECKAS
KOHCTPYKITUSI «TTOBTOPEHHE)
14 dopmManabHOE UCTIOTHEHUE AITOPUTMA bubnmorexa LIOK
p p https://m.edso0.ru/8a179606
Pa3paboTka HECTIOKHBIX AITOPUTMOB
C YCIIOJIb30BaHUEM ITUKJIOB I bu6moreka [IOK
15
ynpaieHus: GopMaabHbIMU https://m.edsoo.ru/8al79aac
WCIIOJIHUTEISIMU
Pa3paboTka HECTIOKHBIX AITOPUTMOB
16 C UCIOJIb30BAHUEM ITUKJIOB U bubmuorexa [JOK
BETBJICHU J1 YIPaBJICHUS https://m.edsoo.ru/8al79elc
(hopMaTbHBIMU UCTIOJIHUTENISIMU
17 BrinonHeHue aaropuTMoB Eubmorexa TOK
P https://m.edsoo.ru/8al79elc
O6001eHne u cucTeMaTu3anus
3HaHuU 1Mo TeMe «McrnoaHuTenn u bubmuorexka [JOK
18 _
JITOPUTMBI. AJITOPUTMUYECKHUE https://m.edsoo.ru/8al7a06a
KOHCTPYKITUI
19 SA3b1k nporpamMmMmupoBanud. Cucrema bubnunoreka [JOK
MpOrpaMMUPOBAHUS https://m.edsoo.ru/8al7al8c
20 IIepemennsie. OnepaTop bubnuoreka [IOK
IIPUCBAUBaHUs https://m.edsoo.ru/8al7ae8e
21 IIporpaMmmupoBaHye JTMHENHBIX bubnuoreka [IOK

AJITOPUTMOB

https://m.edsoo.ru/8a178c38



https://m.edsoo.ru/8a165e94
https://m.edsoo.ru/8a178c38
https://m.edsoo.ru/8a179606
https://m.edsoo.ru/8a179aac
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a17a06a
https://m.edsoo.ru/8a17a18c
https://m.edsoo.ru/8a17ae8e
https://m.edsoo.ru/8a178c38

Pa3paboTtka mporpaMm, coiepKaniux

bubmuoreka [JOK

22 OIIEpaTOP BETBIICHUS 1 https://m.eds00.ru/8a179606
bubmmoreka [{OK
23 Jlaiorosas OTIA/Ka Mporpavm . https://m.edsoo.ru/8al7ae8e
bubmmoreka [{OK
24 Huir ¢ yezosuem . https://m.edso00.ru/8178eae5
uxn ¢ mepemennoit. O6padoTka bubnuorexa [JOK
o5 CHMBOJIBHEIX JaHHBIX. O000IIeHNE 1 1 https://m.edsoo.ru/8al7ae8e
cCUucreMatTu3sanus 3HAaHUH 110 TEME
«SI3BIK MPOrPaMMUPOBAHHUSD)
Ananu3 anroputMoB. OmpeencHue
BO3MOXHBIX PE3YJIbTATOB PaOOTHI bubnuoreka [IOK
26 1 .
aNropyuTMa MpH 33JTAHHOM MHOXKECTBE https://m.edsoo.ru/8al7ac4a
BXOIHBIX TAHHBIX
bu6moreka [IOK
27 Kourporsnas pabora. 3aser ! https://m.edsoo.ru/8al7ad6c
OBUIEE KOJIMYECTBO YACOB I10 27
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9 KUIIACC

Koan4yecTBo 4acoB DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka
n/n yp Bcero KO; TPOTBHBIC HpﬁaKanecmle u3yuyeHnusi | oOpa3zoBaTesibHbIE
padoTsI padoThI pecypesI
I'mobanwnuas ceth MaTepuer. IP-agpeca
1 3J10B. bosbirme JIaHHI)Ipe Huct I[I?Fa)KI/I 1 bubmorexa [IOK
Y ’ ) Py https://m.edso0.ru/8al17h578
no Th
Nudopmanrionnas 6e30macHOCTb. YUer
HOoHATHS 00 HHGOPMAIIMOHHON
2 0€e30I1aCHOCTH 1%) I/I: co;I aHUU 1 Bubmiorexa LIOK
p A https://m.edso0.ru/8a17b690
KOMITJICKCHBIX HH(POPMAIIHOHHBIX
00BEKTOB B BUJE BEO-CTpaHUIL
3 Buner nesarensHocTH B cetd MaTepHET 1 bubumorexa LIOK
p https://m.edsoo.ru/8al7b8e8
O01ayHble TEXHOIOTHH.
4 Hcnons3oBanue onnaitH-oduca 1is 1 bubmrorexa [JOK
A https://m.edsoo.ru/8al7bale
pa3pabOTKH JOKYMEHTOB
O000111eH1E U CUCTEMATHU3ALUS 3HAHUN
o temaMm «I mobanbHas cets MurepHeT
5 U cTpareruu 0€30I1acHOrO HOBez[eHII)/I;I B 1 bubnorexa LIOK
. P https://m.edsoo0.ru/8al7bb36
Hely», «PaboTa B nHDOpMAITMOHHOM
MIPOCTPAHCTBEY
6 Moaenu 1 MOIEITMPOBAHUE. 1 bubnunoreka [JOK
Knaccudukanum monenei https://m.edso0.ru/8al7be06
Tabnuunsie Mmogenu. PazpaboTka
7 O,Z[HOTa6J'II/I‘IHOI§I[ 0asel I[aIl-)IHBIX 1 bubanorexa LIOK
’ https://m.edsoo.ru/8al7c04a
CocraBieHue 3arnpocoB K 0a3e JaHHBIX
I'pad. BecoBas marpuua rpada. J[nmna
8 MyTU MEXY BepIIMHaMu rpada. 1 bubnuoreka [IOK
Beluncnenue konuuecTsa myrei B https://m.edsoo.ru/8al7cc3e
HaIpPaBJICHHOM alUKINYECKOM Trpade



https://m.edsoo.ru/8a17b578
https://m.edsoo.ru/8a17b690
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
https://m.edsoo.ru/8a17cc3e

9 Hepeso. Ilepebop BapuaHTOB C bubnmoreka [JOK
IIOMOIIIBIO JIEPEBa https://m.edsoo.ru/8al7cd60
10 Marematuueckoe MOJCIIMPOBAHUE bubnmorexa LIOK
https://m.edsoo.ru/8al17c392
2
11 M(T);EEII/IKZI\;:;E;T egg?)lgl)lleHI/Ie u bubmmorexa [JOK
P ' . https://m.edsoo.ru/8al7c4aa
CUCTEMaTH3aIUs 3HAHWH.
Pa36uenue 3amaun Ha moa3anaqyu.
CocraBiieHH€ aNTOPUTMOB U MPOTPAMM bubnuoreka [JOK
12 .
C MCIIOJIb30BAaHUEM BETBJICHUM, ITUKIIOB https://m.edsoo.ru/8al7ch12
Y BCTIOMOTaTEJIbHBIX AJITOPUTMOB
13 OnHOMEpHBIE MaCCHBBI bubmorexa LIOK
https://m.edsoo.ru/8al7cc3e
Tunosble anropuT™Mbl 00pabOTKU
14 MaccuBoB. COpTHpOBKAa MacCHUBa. bubnuoreka [IOK
O06paboTKa MOTOKA TAHHBIX. https://m.edsoo0.ru/8al7cd60
OO6o01enne u cucTeMaTu3alus 3HaHU.
bu6mmoreka [IOK
15 KonTposbHas pabora https://m.edsoo.ru/8al7d01c
bu6mmoreka [JOK
16 VYmupasnenue. Curnan. O6paTHasi CBSI3b https://m.edsoo.ru/8al7d4d6
bu6mmoreka [JOK
17 PoGoTu3npoBaHHbIE CHCTEMBI https://m.edsoo.ru/8al7d602
18 DneKTpOoHHbIE TaOMUIbl. THUIBI JAaHHBIX bubnunoreka [JOK
B SIYCHKAX JICKTPOHHOM TaOIHIIBI https://m.edsoo0.ru/8al17d710
19 PenakrupoBanue u popMaTupoBaHue bubnnoreka [JOK
Ta0IUIL https://m.edso00.ru/8a17d832
B
| Do bt s o B LOK
yMa, yma, CyM https://m.edsoo0.ru/8a17d990
CpeaHero apugMeTHyecKoro
21 CoprupoBka 1 (puUIbTpanys JaHHBIX B bubnuoreka [IOK

BBIICIICHHOM AUAIIa30HEC

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



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

22 [Toctpoenue quarpamm u rpauKoB B 1 bubmuoreka [IOK
AJIEKTPOHHBIX TAOJIHIIAX https://m.edsoo.ru/8al7e08e
23 OTtHOCUTENbHASA, a0COTIOTHAS U 1 bubnuorexa [JOK
CMEIIIaHHAas aJipecanus https://m.edsoo.ru/8al7e2b4
24 YcoBHBIE BRIUMCIEHUS B JIEKTPOHHBIX 1 bubnuorexa [JOK
TabIrIax https://m.edsoo.ru/8al7e6ba
O06paboTka 60JbIINX HAOOPOB JAHHbIX.
HucneHHOe MOJIETUPOBAHKE
25 3J1HeKHTij)I;HI)r( T)IagHI/EH;X H(I;6(?6meHHe 51 1 bubumorexa [IOK
. https://m.edsoo.ru/8al7e87¢c
CUcreMaTui3anusa 3HaHUU 110 TEMEC
«IJNEKTPOHHBIC TAOIHIIBIY.
P o
26 passamoonowmit e, pams, | 1 Bu6morerca LIOK
p pa, CTPaHbL, https://m.edsoo.ru/8al7eaca
permona
bu6moreka [IOK
27 Kourporsnas pabora. 3aer ! https://m.edsoo.ru/8al7ed54
OBIIEE KOJIMYECTBO YACOB I10 97
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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
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

8 KUIACC
Kon
nposepse .
Moro IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOTI'0 00111eT0 00pa30BaHus
pe3yJabTa
Ta
1 ITo Teme «TeopeTnueckue 0CHOBBI HHPOPMATHUKI)
11 [TosicHATE Ha TpUMEpax Pa3INYUs MKy MO3HIMOHHBIMU M HETO3HIIMOHHBIMU
CHUCTEMaMHM CUUCIICHUS
3anuceiBaTh M CcpaBHMBaTh Lenble uucia oT 0 gpo 1024 B paznuyuHbIX
1.2 MO3UIIMOHHBIX CUCTEMax CYHUCIEeHHS (C ocHOBaHUAMH 2, 8, 16), BBINOJHATH
apudMeTHYECKHE OTepaIiui HajJ HUMHU
13 PackppiBaTh CMBICT TIOHSTHA «BBICKA3bIBAHHME», <JIOTHYECKas OTEpaIus»,
«JTOTUYECKOE BBIPAKEHUE)
3anuceiBaTh  JIOTUYECKHE BBIPAKEHUS C  HUCIOJIB30BAaHUEM  JTU3BIOHKIINH,
14 KOHBIOHKIIMM ¥ OTPHIIAHUS, ONPEICIIATh UCTUHHOCTH JIOTHYECKUX BBIPAXKCHUH,
€CJTM W3BECTHBI 3HAYCHUS] MCTHHHOCTU BXOJAIIUX B HErO MEPEMEHHBIX, CTPOUTH
TaOJIUIBl ICTUHHOCTHU JJIs1 JIOTHYECKUX BBIPAXKECHUN
2 ITo Teme «AJITOPUTMBI U IPOTPAMMHUPOBAHHEY
PackppiBaTh CMBICT TOHSATHH «HUCIIOJIHHUTENbY, «AITOPUTM», «IPOrpaMMay,
2.1 TMOHUMAsI Pa3HUILY MKy YIIOTpPeOJIEHUEeM 3TUX TEPMUHOB B OOBIJICHHOU pEYH U B
nHpOpMaTUKE
29 OnuceiBaTh aJrOpuT™M peUICHHUS 3a7add Pa3InYHbBIMU CIOCOOaMHU, B TOM YHCIIE B
) Bue OJIOK-CXEMBI
23 CocTaBisTh, BBINOIHATH BPYUHYIO U Ha KOMIIBIOTEPE HECIIOKHBIC ANTOPHTMBI C
WCI0JIb30BAHMEM BETBJICHUI U UKJIOB JUIsI YIIPABICHUS UCIIOJIHUTEIISIMU
Hcnonb3oBaTh KOHCTAaHTHl W MEPEMEHHbBIE PA3MYHBIX THUIOB (YHCIOBBIX,
24 JIOTUYECKUX, CUMBOJIBHBIX), @ TAKXKE COJIEpKaIINe UX BBIPAKEHUS, UCTIOIb30BATh
oTepaTop MPUCBAaWBaHUS
o5 Hcnonb3oBate mpu pa3paboTKe MPOrpaMM JIOTHYECKUE 3HAYECHHS, OMEpaluu U
BBIPKEHUS C HUMH
26 AHaNU3UpPOBaTh MPEIIOKEHHBIE AITOPUTMBI, B TOM 4YHCIIE ONpENeNATE, KaKue
PE3yNbTaThl BO3MOXHBI ITPH 33IaHHOM MHOKECTBE UCXOTHBIX 3HAUCHUN
CoznaBath U OTJIAXHUBATh MPOTPAMMBbI Ha OJHOM U3 SI3IKOB IPOTPaMMHUPOBAHUS
(Python, C++, TIlackams, Java, C#, IllkonbHbI ANTOpUTMHYECKUH SI3BIK),
27 peausylomue  HECTOKHEIE  aIrOPHTMBI 00pabOTKM YHMCTIOBBIX JaHHBIX C
WCIIOJb30BAHUEM LIMKIOB W BETBJICHUN, B TOM UHCJIE PEATU3YIOLIUE MPOBEPKY
JEITMMOCTH OJIHOTO LIEJIOTO YHMCJA Ha JAPYroe, MpOBEPKY HATYPAJIbHOTO YKCIIa HA
MIPOCTOTY, BBIJIENEHUS TU(P U3 HATYPaIbHOTO YUCIIA
9 KUJIACC

‘ Kon ‘ IIpoBepsieMble NpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
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06pa30BaTeJ’le0ﬁ nporpaMmMmbl OCHOBHOI'O 0611161"0 06p330B3HI/Iﬂ

1

ITo reme «IludpoBas rpaMOTHOCTHY

1.1

Hcnonb3oBath COBPEMEHHBIE MHTEPHET-CEPBUCHI (B TOM qucle
KOMMYHMKAI[UOHHBIE ~CEpBUCHI, OOJIayHble XpaHWIMILA JaHHBIX, OHJIAWH-
MIPOrpaMMBbI (TEKCTOBBIE U TpapHUECKUE PeNaKTOPBI, CPEIbl Pa3pabOTKH) B y4eOHOM
1 IOBCE/IHEBHOM 1€ TEIbHOCTU

1.2

[IpuBOIUTH TIPUMEPBI UCIIOJIB30BAHUS T'€OMH(DOPMAIIMOHHBIX CEPBUCOB, CEPBUCOB
rOCYJapCTBEHHBIX YCIIYT, 00pa3oBaTelbHBIX cepBHCOB MHTepHeTa B yueOHOU U
NOBCEIHEBHOU AESITEIbHOCTU

1.3

Hcnonb30BaTh pa3inuyHble CPENCTBA 3alIUTHl OT BPEIOHOCHOTO MPOrPaAMMHOIO
obecrnievyeHus, 3aluIIaTh NepCOHAIbHYI0 HH(POPMAILMIO OT HECAHKIIMOHUPOBAHHOTO
JIOCTYyTIa U €ro MOCJIEACTBUH (pa3riiauieHus], MOAMEHbI, YTpaThl JaHHBIX) C Y4ETOM
OCHOBHBIX  TEXHOJIOTUYECKMX M  COLHUAIbHO-TICUXOJIOTMYECKUX  ACIEKTOB
ucnosib3oBaHus cetu VHTepHeT (ceTeBas aHOHHMMHOCTb, ULU(poOBON cren,
ayTEHTUYHOCTb CYOBEKTOB U PECYPCOB, ONACHOCTh BPEIOHOCHOTO KOJ1a)

1.4

Pacrnio3HaBaTh MOTBITKH W TIPEAYNPEKIATH BOBIICUEHUE CeOS M OKPYKAIOIINX B
JIECTPYKTUBHBIE W KPUMHHAIBHBIE (OPMBI CETEBOW AaKTHBHOCTH (B TOM YHCIIE
K1OepOyJUIHHT, (DUIIHHT)

[To reme «Teopernyueckue 0CHOBBI HH(DOPMATUKID)

2.1

PackppiBaTh CMBICT TOHSATHH «MOJIEIBY, «MOJACIHPOBAHUEY», OMNPEACIATh BHUIBI
MOJIENIeH, OIEHWBATh aJIEKBAaTHOCTh MOJICTH MOJEIUPYEMOMY OOBEKTY W IIEJISIM
MO/ICTTUPOBAHUS

2.2

Wcnonb3oBath rpadgpl M JepeBbs A MOJICTUPOBAHUS CHCTEM CETEBOM U
HepapXudecKOr CTPYKTYPhI, HAXOAUTh KpaTUyallliuii MyTh B Tpade

[To Teme «ATOPUTMBI U IPOTPAMMUPOBAHUE)

3.1

PazouBats 3a/ladyd  Ha 1oJA3aaadu, COCTaBJIATb, BbBIIIOJHATL BPYYHYHO HU Ha
KOMIIBIOTEPE HECJIOKHBIC aJITOPUTMBI C HCIIOJIB30BAHHEM BeTBHeHHﬁ, OUKIIOB H
BCIIOMOT'aTCJIbHBIX AJITOPUTMOB JJIA YIIPABJIICHUA UCIIOJTHUTCIISIMU

3.2

CocTaBnsiTh M OTJIAKHBATH MPOTPAMMBI, PEATU3YIOIIUE THIIOBBIC aJITrOPUTMBI
00pabOTKH YHCIIOBBIX TIOCIEIOBATEIBHOCTEH WM OJHOMEPHBIX YHCIOBBIX
MacCHBOB (ITOMCK MaKCUMYMOB, MUHUMYMOB, CYMMbI WJIH KOJMYECTBA JIEMEHTOB C
3aJ[aHHBIMHU CBOWMCTBAMH) Ha OJHOM M3 s3bIKOB mporpammupoBanus (Python, C++,
[Tackainp, Java, C#, llIkonbHBIH AITOPUTMUYCCKUN SI3BIK)

ITo Teme «I/IH(bOpMaI_[I/IOHHBIC TCXHOJIOTHHN»

4.1

BpiOupars crmoco0 mpeacTaBieHHs JaHHBIX B COOTBETCTBHHM C TOCTaBJICHHOU
3ajaued  (TaOauIel, CcXembl, rpaduKd, JUarpaMMbl) C  HCIOJB30BaHHEM
COOTBETCTBYIOIIUX MPOTPAMMHBIX CPEICTB 00paOOTKH JTaHHBIX

4.2

Hcnonb30BaTh 3MeKTpOHHBIE TaOMUIBI Ui 00pabOTKU, aHANIM3a U BH3YaJIU3AIHH
YHCIOBBIX JIAHHBIX, B TOM YHCIE€ C BBIJEJICHUEM JAMana3oHa TaONWIbl U
yIOPSA0YMBAHUEM (COPTUPOBKOI) €0 3JIEMEHTOB

4.3

Co3naBaTh M NPUMEHATHh B 3JEKTPOHHBIX Tabnuiax (opMynbl A PacdyEToB C
WCIIOJIb30BAHUEM BCTPOEHHBIX apu(METHUECKHX (QYHKUUH (CyMMUpOBaHUE U
MOJICUET 3HAUCHH, OTBEYAIOIINX 3a/laHHOMY YCIIOBHIO, Cpe/IHEe apHU(PMETHUECKOE,
MOMCK MaKCUMAJILHOTO U MUHUMAJIbHOTO 3HAUYEHUs), a0COIFOTHOM, OTHOCUTENIBHOM,
CMEIIAHHOM aJipecaluu




4.4

Hcnonib30Bath 3MEKTPOHHBIC TAOIUIIBI TSI YUCIICHHOTO MOJICTHPOBAHUS B TIPOCTHIX
3a/la4ax U3 Pa3HbIX MPEMETHBIX 00JIacTe

HNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KUIACC

Kox

HpOBepﬂeMLIﬁ JIEMECHT COACPKAHUA

1

TeopeTnueckne 0CHOBbI HHPOPMATUKU

1.1

Heno3unmonHeie ¥ MO3UIMOHHBIE CUCTEMBbI cumcieHus. Andasur. OcHOBaHHE.
Pa3zpépuyras ¢opma 3ammcu umcna. IlepeBox B JECATUYHYIO CHCTEMY 4YHCET,
3aMMCaHHbIX B JJPYTUX CUCTEMAaX CUMCIICHUS

1.2

PumMmckasg cucrema cumcieHus

1.3

JIBonuHas cuctema cuucieHus. [lepeBon nensix uncen B npeaenax ot 0 qo 1024 B
JTBOMYHYIO CHCTEMY CUHCICHHs. BochbMmepnuHas cucrema cuuciieHus. [lepeBoj
9HCell U3 BOCBMEPUYHOM CHCTEMBI B IBOMYHYIO U JIECSITHYHYIO CUCTEMBI H OOPATHO.
HlecTHamarepuyHas cucTtemMa curucieHus. [lepeBoj yucen U3 mecTHaAIaTePHUIHO M
CUCTEMBI B IBOMYHYIO, BOCBMEPHUYHYIO U JCCATHYHYIO CHCTEMBI i 00paTHO

1.4

Apudmernueckue onepanuy B ABOUYHON CUCTEME CUUCIICHUS

1.5

Jlormueckme BBICKA3bIBaHUSL. Jlormueckue 3HAYCHUS BBICKAa3BIBAaHUM.
DneMeHTapHble M COCTaBHBIE BBICKa3bIBaHUs. JIOTWYECKHWE OMEpaIuH: «U»
(KOHBIOHKITUS, JIOTHYECKOE YMHOXKEHHE), «WIN» (IU3IBIOHKIUSA, JIOTHYECKOE
CIIOKEHHUE), «He» (JIorHYecKoe OTpuIlaHue). [IpHOpUTEeT JTOTHYECKUX OTeparluil.
OnpeneneHre UCTUHHOCTU COCTAaBHOTO BBICKA3bIBAaHUS MPU MU3BECTHBIX 3HAYEHUSX
WCTUHHOCTHU BXOJISIIUX B HETO AJIEMEHTAPHBIX BHICKa3bIBAaHUI

1.6

Jlornueckue BoipakeHus. [IpaBuna 3amucu joruyeckux BblpakeHuid. [loctpoenue
TaOJIUIl HCTUHHOCTH JIOTUYECKUX BhIPAKEHHI

1.7

Jlormueckue 3jaeMeHThl. 3HAKOMCTBO C JOTHYECKMMH OCHOBaMH KOMIIBIOTCPA

ANTOpUTMBI M IPOTrPAMMHPOBAHHE

2.1

IlonsaTue aJIropuTMma. Hcnonmaurenn AJITOpUTMOB. AJ'IFOpI/ITM KaK IUIaH YIpPaBJICHUA
HUCITOJIHUTECIIEM

2.2

CpoiictBa anroputma. CriocoObl 3amucu aiaroputma (CIOBECHBIN, B BUAE OJIOK-
CXEMBI, IPOrpaMma)

2.3

AJ'Il"OpI/ITMI/ILICCKI/IC KOHCTPYKIIUH. KOHCTPYKI_II/IH «CJICOOBAHUC). JInHelHBIN
AJIrOPUTM. Orp AHHUYCHHOCTD JIMHEWHBIX AJIrOpUTMOB: HCBO3MOKHOCTDb
npeayCcCMOTPETb 3aBUCUMOCTDL IIOCICAOBATCIBHOCTH BbIIIOJIHACMBIX JIeCTBUM OT
HCXOOHBIX JaHHBIX

2.4

KOHCTPYKI_[I/IH «BCTBJICHUC»: IIOJIHAA MW HCIIOJIHAasA (I)OpMLI. Bremonnenue wu
HEBBIINIOJIHCHHUEC YCIIOBUA (I/ICTI/IHHOCTB N JIOXKHOCTD BLICK&?»LIB&HPISI). HpOCTHe u
COCTAaBHBIC YCJIOBUS

2.5

KOHCTPYKI_[I/IH «MMOBTOPCHHUEC»: NUKIIBI C 3aJdHHBIM YHUCIIOM HOBTOpCHHfI, C
YCJIOBUEM BBIIIOJIHCHUS, C HepeMeHHOﬁ MUKJIa

2.6

Pa3pa60TI<a AJIA (I)OpMaJIBHOFO HUCIIOJIHUTCIIL  aJITOPHUTMA, IIPUBOAAIICTO K
Tpe6yeMOMy pe3yibTarty MHOpHU KOHKPCTHBIX HCXOJHBIX JaHHBIX. Pa3pa60TI<a
HCCJIOKHBIX aJITOPUTMOB C HUCIIOJIb30BAHUCM LUKJIOB U BETBJICHUU JIJI YIIpaBJICHUA
(bOpMaJ'ILHLIMI/I HUCIIOJHUTEISAMU. BrINoIHEeHHE AJITOPUTMOB BPYUYHYHO H HaA
KOMIIBKOTCPC. CHHTaKCHYECKHE U JIOTHYECKHUE OMHMOKU. OTKa3bI




2.7

S3wik mporpammupoBanus (Python, C++, Java, C#, IlIkoabHbINH ANTOPUTMHYCSCKHIA
A3pik). Cuctema MporpaMMHPOBAHUS: PEIAKTOP TEKCTa MPOTPamMM, TPAHCIATOP,
OTJIAUUK

2.8

Ilepemennas: Tun, wums, 3HaueHue. llenble, BEIIECTBEHHBIE U CHMBOJIbHBIE
IepeMEHHbIE

2.9

Oneparop mnpucBauBaHus. ApuUPMETUYECKUE BBIPDAKEHUS U MOPSJIOK HUX
BbruucieHus. Onepaunuu ¢ LeabIMU YUCIAMU: LIEJTOYUCICHHOE JIEIIEHUE, OCTATOK OT
nenenus. [IpoBepka JeaIMMOCTH OHOIO LEJNIOTO YUCia Ha APYroe

2.10

BerBnenus. CocraBHbl€ YCIOBHSI (3allUCh JIOTUYECKUX BBIPAXKEHUN Ha M3y4aeMOM
sI3pIKE MporpamMMmupoBanusi). HaxoxaeHne MUHMMyMa U MakCUMyMa U3 JIBYX, TPEX
1 YeThIpEX uncen. PenieHne KBaJpaTHOrO YpaBHEHHs, UMEIOIIETO BEUICCTBEHHBIE
KOpHH

2.11

HI/IaJ'IOFOBaH OTJIagKa Iporpamm: IOmIaroBOC BBIIIOJIHCHHUEC, IPOCMOTP 3HAYCHHI
BCINYHUH, OTJ'I&)IO‘-IHBIﬁ BBIBO/, BI)I60p TOYKH OCTAaHOBA

2.12

Huxn ¢ ycnoBuem. AnroputM EBKIuga uisi HaXOXJEHUsS HAUOOJBIIEro OOIIEro
JENUTEN JBYX HATypaldbHBIX 4ucesl. Pa3OueHue 3amucu HATypaJbHOTO YHCIa B
MO3UIIMOHHOW CHUCTEME C OCHOBAaHMEM, MEHBIIUM WM paBHbIM 10, Ha OTAENbHBIC

u@pbl

2.13

Hukn ¢ nepeMeHHON. AITOPUTMBI IPOBEPKHU AECTUMOCTH OJHOTO IIEJIOTO YHCia Ha
Jpyroe, MpOBEPKH HATYPAIbHOIO YUCIIAa HA IPOCTOTY

2.14

OO06paboTka CUMBOJIbHBIX JaHHbIX. CHMBOJIbHBIE (CTPOKOBBIE) IE€PEMEHHBIE.
ITocumBosibHas 00paboTka cTpok. [1oacuéT 4acToThl MOSIBIIEHHUS CUMBOJIA B CTPOKE.
Bcerpoennbie dyHKIMN 11t 00pabOoTKH CTPOK

2.15

OmnpeneneHre BO3MOXKHBIX PE3yJAbTAaTOB pabOThl alrOpUTMa MpPH  33JaHHOM
MHO>KECTBE BXOJIHBIX JAHHBIX, OIpEACNECHUE BO3MOKHBIX BXOJHBIX JaHHBIX,
MIPUBOIALINX K JAHHOMY PE3YJIbTaTy

9 KUIIACC

Kox

IIpoBepsieMblii 3J1IEMEHT COJePKAHUS

1

Hudposas rpaMoOTHOCTH

1.1

I'moGanmsHas cets MaTepHET. IP-anpeca y3moB. CereBoe XpaHeHHE JNaHHBIX. MeTopl
WHMBU]IyaJIbHOTO U KOJJIEKTUBHOTO pa3MelleHust HOBOM nHdopmanuu B MHTepHere.
Bonbimne nanupie (MHTEPHET-AaHHbIC, B YACTHOCTH JTAHHBIE COIIMAIIbHBIX CETel )

1.2

[Tonsitne 00 wuHpOpMAIMOHHON Oe30macHOCTH. YTpo3bl  HHGOPMAIMOHHOMN
0€30IaCHOCTH TIpH PabOTe B IIOOATBHON CETH W METOJbl MPOTHBOJCHCTBUS WM.
[IpaBuna Oe3zomacHOW ayTeHTH(HUKAMU. 3aluTa JUYHOW HHGOPMALUU B CETU
Wutepner. bezomnacHbie crparerun noseaeHus B cetu Murepuer. [Ipenynpexaenue
BOBJICYCHHS B JICCTPYKTUBHBIC W KPUMHHAJIBbHbIC (OPMBI CETEBOM aKTHMBHOCTHU
(xnbepOyuIMHT, GUIIKHT U ApyTrHe GOpPMBI)

1.3

Buner pearensHoctn B MHTepHere. HTepHET-cepBUCH: KOMMYHHUKAllMOHHBIE
cepBUCH (MOYTOBas cnyx0a, BUICO-KOH(PEPEHIL-CBSA3b M JPYTue), CIpaBOYHbIE
CIIY>KObI (KapThl, paclMCaHUs U APYTrHe), IOUCKOBBIE CIIYyXKObI, CITY)KObl OOHOBJIEHHUS
IIPOrpaMMHOTO o0ecriedeHus u Apyrue ciyx0bl. CepBUCH FOCYTapCTBEHHBIX YCIYT.
OO6nauynble XpaHWIMIIA AaHHBIX. CpeacTBa COBMECTHOM pPa3pabOTKU JOKYMEHTOB
(onmaitn-o¢ucsr). IIporpammuHoe oOecrieueHne Kak BeO-CepBHC: OHJIANHOBBIE
TEKCTOBBIE U Tpa@UUECKHe PelaKTOPhI, Cpebl pa3pabOTKH MPOrpamMm

Teopernueckue 0CHOBBI HH()OPMATHKH




2.1

Mogens. 3amaum, pemaeMble C MOMOINBIO MojenupoBanusi. Kiaccudukanum
Mojeneld. MarepuanbHble (HaTypHbIe) U HH(GOpMAMOHHBIE MoJienu. HenpepbiBHbIE
U JUcKpeTHble Mojenu. Mmurtanmonnsle mojnenu. Urpossie momenu. OreHka
COOTBETCTBUS MOJIENH MOAEIUPYEMOMY OOBEKTY U LENSIM MOJEIUPOBAHUS

2.2

Tabmuunsie mogeny. Tabnuia Kak MpeACcTaBICHNE OTHOIICHHUS

2.3

ba3zbr gannabix. OTO0p B TAabIUIE CTPOK, YAOBJIETBOPSIOIIMX 3aIAHHOMY YCJIOBHIO

24

I'pad. Bepmuna, pebpo, myrs. OpueHTHPOBaHHBIE U HEOPUEHTUPOBAHHBIE T'PaQBI.
Hmuna (Bec) peOpa. BecoBas marpuma rpada. JnuHa mMyTd MEXIy BEpIIMHAMHU
rpaga. Ilouck ontumansHOro mytu B rpade. HavanpHas BepmmHa (MCTOYHUK) U
KOHEYHasi BepIIMHA (CTOK) B OPUEHTHPOBAHHOM Tpade. BrruucieHue KoiamyecTBa
NyTel B HallpaBJIEHHOM allUKJINYECKOM rpade

2.5

HepeBo. Kopens, BepmmHa (y3en), JucT, peOpo (myra) aepeBa. Bricota aepesa.
[Mognepero. [Ipumepsl ucnonb3oBaHus JIepeBbeB. [lepebop BapuaHTOB C MOMOIIBIO
JiepeBa

2.6

[Tonatue wMaTemMaTH4YecKOW  MOJENU. 3ajadyd, peliaeMble ¢ [OMOIIBIO
MaTeMaTH4eCKOro (KOMIbIOTEPHOTO) MojenupoBaHus. OTindne MaTeMaTHUYecKON
MOJIEJIM OT HATYPHOU MOJIEIH U OT CJIOBECHOTO (JIMTEPAaTypHOTr0) OMUCaHMs 00BbEKTa

2.7

OTansl KOMIIBIOTCPHOTO  MOJCIIMPOBAHUA: TIIOCTAHOBKA 3aJa4yv, IIOCTPOCHUC
MaTeMaTUYeCKOH MOJCIIN, IMporpaMMHas pcajin3anusa, TCCTUPOBAHUC, IIPOBCIACHUC
KOMIIBIOTCPHOI'O SKCIICPUMEHTA, aHAJIU3 €0 pE€3yJIbTaTOB, YTOUHCHHUEC MOACIINU

AJTOPUTMBI U IPOTPaMMHUPOBAHHE

3.1

Pa3Oouenune 3amaun Ha mnonzamauu. CocCTaBJICHWE QJITOPUTMOB M TIPOTPaMM  C
WCIIOJIb30BAHUEM BETBJICHHH, IIMKJIOB W BCIOMOTATEIBHBIX aJITOPUTMOB IS
YIPABJICHHS UCTIOJTHUTEIIEM WJIH IPYTUMHU UCTIOTHUTEIISIMHU

3.2

Tabnuunble BenuunHbl (MaccuBbl). OqHOMEpHBIE MaccuBbl. COocTaBleHUE U OTIaAKa
MPOrpaMM, pPean3yIOUIUX TUIIOBbIE AITOPUTMBbI 00PAOOTKH OJJHOMEPHBIX YHCIOBBIX
MacCCHBOB, Ha OJTHOM W3 SI3bIKOB mporpammupoBanus (Python, C++, TTackans, Java,
C#, IIkonbHBI ANTOPUTMUYECKUN SI3BIK): 3allOJIHEHHE YHCIOBOTO MAacCHUBa
CIIydallHBIMM 4YHCIIAMHU, B COOTBETCTBUH C (GOpMYJoil Wi MyTéM BBOJA YHCED,
HaX0XJEHUE CYMMBbI 3JIEMEHTOB MacCUBa, JIMHEHHBIN MOUCK 33JaHHOTO 3HAYCHUS B
MaccuBe, MOJACYET 3JIEMEHTOB MAacCUBa, YIOBJIETBOPSIOMIMX 33JaHHOMY YCJIOBHIO,
HaxX0XJCHHEe MUHUMAJIBHOTO (MaKCHUMaJlbHOTO) 3JeMeHTa MaccuBa. CopTHpoBKa
MaccuBa

3.3

O6pa60TI<a IIOTOKa JaHHBIX: BBIYHUCICHHUC KOJHWYECTBA, CYMMbI, CpCIHCTO
apI/I(I)MeTI/I‘IeCKOFO, MHUHUMAJIBHOI'O H MAKCHMAJIbHOI'O 3HA4YCHHUA JJICMCHTOB
MOCJICAOBATCIIbHOCTH, YIOBJIICTBOPAOIINX 3aITAHHOMY YCIIOBHIO

3.4

VYuopasnenue. Curnan. OOpaTtHas cBs3b. llomydenuwe curHanoB OT IMQPOBBIX
MaTYUKOB  (KacaHWs, pacCTOSIHUA, CBeTa, 3Byka © JApyroro). Ilpumepsr
WCIOJIb30BaHUS MPUHIUIIA OOPATHON CBSI3U B CHCTEMAaX YIPAaBICHUS TEXHUYECKUMU
yCTpOMCTBaMM, B TOM YHucCie B poOoToTexHUKe. [Ipumepsl poOOTH3MPOBaHHBIX
cucTeM (CUCTeMa YIpaBleHHs ABM)KEHHUEM B TPAaHCIOPTHOM cHcTeMe, cCBapouHas
JUHUSA  aBTO33aBOJA, ABTOMATU3MPOBAaHHOE YIPABICHHE OTOIUIEHUEM JIOMA,
aBTOHOMHAsl CUCTEMA YIPABJIEHUS TPAHCIOPTHBIM CPEJICTBOM M JIPYTHE CUCTEMBI)

WHpopMallMOHHbIE TEXHOJIOTHH

4.1

[lonsitue 00 SMEKTPOHHBIX Tabmuuax. TUOBl JaHHBIX B sUeiKax HIEKTPOHHOMN
Tabnuubl. PenaktupoBanue u popmMatupoBaHue Tadnul. BeTpoeHHble QyHKIMM JUTS
MOMCKa MaKCUMyMa, MHHUMYMa, CYMMBl M CpEIHEro apupMEeTHYECKOro.
CoprtupoBKa JaHHBIX B BblIAECNEHHOM JauanasoHe. [locTpoenue amarpamMm




(ructorpamma, KpyroBas guarpaMma, TouedHas auarpamMma). Breibop Tuma
JarpaMMsl

4.2

[IpeoOpazoBanne Gopmyn mpu kommpoBaHWH. OTHOCHTEIbHAs, a0OCONIOTHAS U
CMEIIaHHasl aJpecallust

4.3

VYcioBHbIE BBIYMCIEHUS B 3JEKTPOHHBIX Tabiaunax. CyMMHpOBaHHE M TOACYET
3HAQYEHMM, OTBEUAINMX 3aJaHHOMY YcioBuio. OOpaboTka OOJIBIIMX HAOOPOB
JaHHBIX. Yuciaennoe MOJCIIMPOBAHUC B DJICKTPOHHBIX Ta6JII/IIIaX

4.4

Ponb wHPOPMALMOHHBIX TEXHOJOTHH B Pa3BUTHM SKOHOMUKHA MHpA, CTPAHBI,
pernoHa. OTkpbITbIe OOpa3oBaTenbHble pecypcbl. Ilpodeccun, cBszaHHBIE C
nHPOPMATUKOH W WHPOPMALMOHHBIMH  TEXHOJIOTHSIMHU: BeO-M3aiiHep,
MIPOrPaMMHUCT, pa3pabOTUMK MOOWUIIBHBIX NMPUIIOKEHUHM, TECTUPOBILUK, apXUTEKTOP
MPOrpaMMHOTO O0O€ecleyeHMsl, CHEeHUATUCT MO AaHaJu3y MJAaHHbBIX, CHCTEMHBIH
aMUHUCTPATOP

IMPOBEPSIEMBIE HA OI'D 11O UH®OPMATUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
IMPOTPAMMBI OCHOBHOI'O OBIIIETO OBPA3OBAHUSI

Kon
nposepse IIpoBepsiemble TPeOOBaHMS K MPeAMETHBIM pe3yJibTaTaM 0a30BOro YPOBHs
MOI0
TpeOoBaHu @ oOpa3oBanusi Ha ocHOBe ®I'OC

b |

0CBOEHNSI OCHOBHOI1 00pa30BaTe/IbHON MPOrPaMMbl OCHOBHOTI'0 001LIEer0o

3HaTh (TOHUMATH)

1.1

Bnanenne OCHOBHBIMH TOHSTHAMH: HH(OpMamms, Tepenavya, XpaHEHHE U
o0paboTka wHGOPMAIIMKU, aITOPUTM, MOJIENb, IU(PPOBON MPOAYKT U HX
WCIIOJIb30BaHUE VIS PEIICHHS YICOHBIX U MPAKTUYCCKUX 3214

1.2

BJ'Ia,Z[eHI/Ie IIOHATUSAMMU:. BBICKA3bIBAHUE, JIOTHYECKasd OIli€palus, JIOTHYCCKOC
BBIPDAXKCHUC

VYMeThb

2.1

YMeHue omnepupoBaTh €IWHULIAMHU H3MepeHus: MH(OPMALUOHHOTO 00BEMa U
CKOPOCTH Mepeaadu JaHHbIX

2.2

YMeHue 3anmuchiBaTh U CpaBHUBATH Iieibie uncia oT 0 g0 1024 B pa3nuyHbIX
MO3UIIMOHHBIX CHCTEMAaX CYHCIEHHS C OCHOBaHUAMHU 2, 8, 16, BBHIIOIHITH
aprudMeTHYECKUE OTepaIluy HaJl HUMHU

2.3

YMeHue KOAMpOBaTh U JEKOJUPOBATh COOOIIEHHsS IO 3aJaHHBIM IpaBUIIaAM;
NOHUMaHHE OCHOBHBIX HPHUHIMIIOB KOIMPOBAHUS HHGPOpPMALUU PaA3TUYHON
OpUPObI: TEKCTOBOM, rpaduyeckoit, ayiuo

2.4

YMeHue 3aluchIBaTh JOTHYECKHUE BBIPAKCHUA C UCIIOJIB30BAHUCM JTU3BIOHKIINH,
KOHBIOHKIIMU U OTpULAHHUA, OIIPECACTIATh UCTUHHOCTD JIOTHUCCKUX BBIpa)KeHPIfI,
€CJIM U3BCCTHBI 3HAYCHUA UCTUHHOCTHU BXOJAIINX B HETO IICPEMCHHBIX, CTPOUTH
Ta6J'II/II_ILI HUCTUHHOCTHU OJIA JTOTHYCCKHUX BBIpa)KeHHfI; 3alluCbIBATh JIOTHUYCCKHUC
BBIPAKCHHA HA U3YIACMOM SA3BIKC ITPOTrPaAMMHUPOBAHUSA

2.5

YMeHue cocCTaBisITh, BBINOJIHATH BPYYHYIO M Ha KOMIIBIOTEPE HECIIOXKHbBIE
QITOPUTMBI /ISl ynpaBieHus wucnoanutensimu (Yepenamka, YepTExHUK U
Jpyrue); co3AaBaTh M OTJAXHUBATh NPOTPaMMbl Ha OJHOM M3  SI3BIKOB




nporpammupoBanus  (Python, C++, Tlackans, Java, C#, IllkonbHbIi
AnroputMuueckuil SI3bIK), peaU3yIONINEe HECIOXHBIC aITOPUTMBI 00pabOTKH
YHCIIOBBIX JJAHHBIX C MCIOJIh30BAaHUEM IIUKIIOB U BETBIICHUH; YMCHHE Pa30UBAThH
3a/1auyd Ha TMOJ3aJa4yM, UCIO0JIb30BaTh KOHCTAHTHI, MEPEMEHHBIC U BBIPAKEHUS
pa3IUYHBIX THUMOB (YUCIIOBBIX, JIOTHYECKUX, CHUMBOJIbHBIX); aHAIU3UPOBATH
NPEIIOKEHHBIM AJITOPUTM, OIPEACNIATh, KaKUE PEe3yJIbTaThl BO3MOXHBI TPHU
3a/IaHHOM MHOYXECTBE MCXOJIHBIX 3HAUCHUI

2.6

YMeHue 3amucaTh Ha HM3y4aeéMOM SI3bIKE€ IIPOrPaMMHUPOBAHUS  aJITOPUTMBI
IPOBEPKU JEITMMOCTH OJHOTO IIEJIOTO YHCiIa Ha IPyroe, NPOBEPKH HATYpaIbHOIO
yyclia Ha IMPOCTOTY, BBIJENECHHUS LMPpP U3 HATypaJbHOIO YHUCHA, IOMCK
MaKCUMYMOB, MUHUMYMOB, CYMMbI YHCJIOBOM MOCIIE0BATEIHLHOCTH

2.7

Bnagenue ymMeHuneM OpUEHTHPOBATHCS B MEPAPXMUECKON CTPYKType (ailnoBoit
cUCTeMbl, paboTaTh C (DalJIOBOM CHUCTEMOM NEPCOHAIBHOTO KOMIIBIOTEPA C
HCIIOJIb30BAaHMEM  rpauueckoro HHTepdeiica, a HMEHHO: CO3/1aBarTh,
KOIMPOBATh, IIEpeMelIaTh, IEPEUMEHOBBIBATh, YAAIATh U apXUBUPOBAThH (ailyibl
U KaTajoru

2.8

Bnagenue yMeHusMH UM HaBbIKAMU HCIIOJIb30BAHUS HMHQPOPMAIMOHHBIX H
KOMMYHHMKAIIMOHHBIX TEXHOJOTHI Il TIOWCKA, XpaHeHus, oOpaboTKu U
nepelauy ¥ aHaJIu3a pPa3In4yHbIX BUJIOB HHPOPMAIUH

2.9

YMmenue BbIOMpaTh CHOcoO TMpeACTaBIEHUS MJAHHBIX B COOTBETCTBUU C
MOCTaBJIEHHOW 3amaueil (Tabnuubl, cXembl, TpaduKH, JaUarpamMmbl) C
WCII0JIb30BAHUEM COOTBETCTBYIOLIUX NMPOTPAMMHBIX CPEJICTB 00pabOTKU JaHHBIX

2.10

YMenne ¢Gopmanu3oBaTh M CTPYKTYPUPOBaTh HH(POPMAIMIO, HMCHOJB3YS
AJIEKTPOHHBIE TAONHIBI JUIsi 0OpabOTKH, aHAW3a W BHU3yaJW3allUU YHCIIOBBIX
JAHHBIX, B TOM YHCJIE C BBIJICJICHUEM JTUaIa3oHa TaOJIUIBl U YIOPSI0UYNBAHHEM
(COpTHPOBKOM) €ro 3JIEMEHTOB; YMEHHUE NMPUMEHATHh B JIEKTPOHHBIX TaOIHIIaX
dbopmynsl s pacuy€TOB C  HUCIOJB30BAHWEM BCTPOCHHBIX  (DYHKIIHH,
aOCOJIIOTHOM,  OTHOCHUTEIBHOW, CMEIIAaHHOW  aJpecaluu; HCIOJIh30BaTh
ANIEKTPOHHBIC TAOIUIIBI JUISI YUCICHHOTO MOJICTMPOBAHUS B IIPOCTHIX 3a/1a4axX U3
Pa3HBIX IPEIMETHBIX 00IacTel

IHEPEYEHD 2JIEMEHTOB COJAEPXAHMUS, IIPOBEPAEMBIX HA OI'D

IO HH®OPMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHMS
1 [udpoBas rpaMOTHOCTH
®daiinel 1 nanku (karaigoru). [IpuHiuner noctpoeHus QaitioBeix cucteM. [loaHoe
uMmsa daitna (manku). Ilyte k ¢aiiny (nmanke). Pabora ¢ daiinamu u karajgoramu
11 CpeICTBAaMHU OTIEPAllMOHHON CHUCTEMBI: CO3JaHHe, KOMHMPOBAHHE, IEepEeMEICHUE,
NepeuMeHOBaHue U yjaineHue (aiioB M mamok (katajoroB). Tumbsl (aiiios.
CpoiictBa  (aiioB. QaitnoBbiii  MeHemxep. [lowck  QaiinoB  cpeacTBamu
OTIEPallMOHHOM CUCTEMBI
O0benuHeHne kommbioTepoB B ceTb. Cerb MHTepHeT. Beb-ctpanuia, BeO-cailT.
Crpyktypa anpecoB BeO-pecypcoB. bpaysep. IlouckoBbie cucrembl. Ilouck
1.2 uHbOpMallMKM 10 KJIIOYEBBIM CJIOBaM M 1O H300pakeHuto. Jl0CTOBEpHOCTH
uHpopmanuu, noixydeHHoil u3 Murepnera. |P-agpeca y3nos. CereBoe XpaHeHHE
JTAHHBIX
2 Teopernuecknue 0CHOBBI HH(OOPMATHKH




2.1

JIMCKPETHOCTh JaHHBIX. BO3MOXXHOCTH ONHUCAHUS HEMPEPBIBHBIX OOBEKTOB H
MIPOIIECCOB C MOMOIIBIO AUCKPETHBIX TaHHBIX.

CumBon. Ancdasur. MomHuocts andasuta. JBowunsiii andasut. KommdecTBo
BCEBO3MOKHBIX CJIOB (KOJIOBBIX KOMOWHAIMIA) (PUKCHPOBAHHOM JJIMHBI B TBOUYHOM
andasure. IIpeoOpazoBanue roboro andaBura K JABOMYHOMY. KoimdecTtBo
Pa3IMYHBIX CIOB (PMKCHPOBAHHOW JUIMHBI B ali(haBUTE OTPEACTEHHON MOIITHOCTH.
KoaupoBanue cMMBOJIOB OJHOTO an(aBHTa C TOMOUIbIO KOJOBBIX CIOB B JPYroM
andaBuTe, KomOBasg Tabnwma, JekogupoBaHue. KoaupoBaHHWE — TEKCTOB.
PaBnomepnsiit kon. HepaBanomepnsiii kon. Komupoka ASCIIl. BocemubOutHbie
kogupoBkH. [lonstre o xomupoBkax UNICODE. JlekoaupoBanue cooOUIeHHI ¢
WCTIOJIb30BAHMEM PABHOMEPHOTO M HEPaBHOMEPHOTO Koja. WHpopMannoHHBIH
00BEM TEKCTa

2.2

Nudopmanmionnsiii 00béM maHHBIX. BUT — MHUHMManbHas €IUHUIIA KOJMYECTBA
vHpOpMaluu — JABOUYHBIN paspsna. Eguauiel usMepenus HHGOPMAIIMOHHOTO
00béMa nmaHHBIX. but, OaiiT, KuIoOalT, MeradanT, ruradaiit. CKOpoCTh Tepeaadn
JTaHHBIX. EQMHUIBI CKOPOCTH Mepeiaun TaHHBIX

2.3

KommpoBanue nera. LlBeroBsie Mogenu. Moxens RGB. I'myOuna xomupoBaHWUs.
[Tanurpa.

PactpoBoe u BekTOopHOEe mpenacTaBieHue wu3oOpakeHuid. [lukcenb. Ouenka
nHMOpMaMOHHOTO 00bEMA rpadMUEeCKHUX JaHHBIX Ul PACTPOBOTO U300paKEeHUs
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Komuposanue 3Byka. Pa3psaHocTs 1 yactoTa 3anucu. KoianuecTBo kaHaIOB 3aIlluCH.
OneHka KOJIMYECTBEHHBIX IIapaMETPOB, CBS3aHHBIX C NPEJICTaBICHUEM U
XpaHEHUEM 3BYKOBBIX (haililoB

2.5

Hemno3ummonHple W TO3UIMOHHBIC CHUCTEeMbI cuuciaeHus. AndaBut. OcHOBaHUE.
PazBépuyras dopma 3ammcu uymcna. [lepeBox B ACCATHYHYIO CHCTEMY YHCET,
3alMCaHHBIX B JIPYTUX CUCTEMaX CYUCIICHHS.

PumMckas cucTteMa cunclIeHUs

2.6

JBonunas cucrtema cuucienus. [lepeBos nenbix uncen B npeaenax ot 0 qo 1024 B
JBOWYHYIO CHCTeMYy cuucieHus. Bocbmepuunas cucrema cumcieHus. llepeBon
YHUCEN U3 BOCBMEPUYHOM CHCTEMBI B IBOMYHYIO M JICCITHYHYIO CHCTEMBbI U OOPaTHO.
[lecTtHamaTepudHas cucteMa cuucieHus. [lepeBo ynucen u3 mecTHaaIaTePUIHON
CHUCTEMBl B JIBOMYHYIO, BOCBMEPHUYHYIO U JECATHYHYIO CHCTEMBbI U OOpAaTHO.
ApubmMeTnueckue ornepaluy B TBOUYHOU CHCTEME CUNCIICHUS

2.7

Jloruueckue BBICKa3bIBAHUSI. Jlornueckue 3HauCHUs BBICKa3bIBaHUH.
DneMeHTapHble M COCTaBHbIE BbICKa3biBaHUS. Jlormyeckue oOIepamuu: «um»
(KOHBIOHKITUS, JIOTHUYECKOE YMHOXEHHE), «HWIN» (IUIBIOHKIHS, JIOTUYECKOE
CIIOXKEHHE), «He» (Jlorhuyeckoe oTpuianue). [Ipuopurer normdeckux omeparuii.
Omnpenenenre UCTUHHOCTU COCTABHOTO BBICKA3bIBAHMSI, €CIM HM3BECTHBI 3HAYCHMUS
HMCTUHHOCTU BXOJSIIMX B HEro JJIEMEHTApHBIX BbICKa3biBaHUU. Jlornueckue
BoIpakeHus. [lpaBuna 3ammcu norumdeckux BboIipakeHui. Iloctpoenue Tabmuiy
WCTUHHOCTH JIOTHUECKUX BBIPAKEHUN

2.8

Jlornueckue sneMeHThl. 3HAKOMCTBO C JIOTHYSCKUMH OCHOBAMHM KOMIIBIOTCpa

2.9

HerepLIBHLIC U JUCKPETHBIC MOJCIIN. MMuTanoHHbIe MOACIH. I/IrpOBbIe MOACIIHN.
OI_ICHKa AACKBATHOCTHU MOACIIN MOACIIUPYEMOMY O6’BCKTy " OCJIAM MOJACIIMPOBAHUS

2.10

Tabnuunbie MOACIIN. Ta6J'II/II_Ia KaK TpCACTaBJICHUC OTHOLICHUS. ba3bl maHHEIX.
OT60p B Ta6J'II/II_[C CTPOK, YAOBJICTBOPAIOMIUX 3aJaHHOMY YCIIOBHIO
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I'pad. Bepmmna, pedpo, myrs. OpUeHTHPOBAHHBIE U HEOPUEHTHPOBAHHBIE TpadBbl.
Hnuna (Bec) pebpa. BecoBas marpuua rpada. nuHa myTH MEXIy BepIIMHAMHU
rpaga. Ilonck onTumanbHOTO NMyTd B Tpade. HauanbHas BepummHa (MCTOYHUK) U




KOHEYHas BeplinHa (CTOK) B OPHEHTHUPOBAHHOM Tpade. BrluncieHne KoaumuecTBa
MyTeil B HAIIPAaBJICHHOM alIMKIMYECKOM rpade

2.12

HepeBo. Kopenn, BepmuHa (y3en), iuct, pedbpo (myra) aepeBa. Beicora nmepesa.
[onnepeso. Ilpumeps! ucnonp30BaHus AepeBbeB. [lepebop BapHaHTOB C MOMOIIBIO
JepeBa

ANTOpPUTMBI U IPOTPAMMHUPOBAHKE

3.1

CpoiictBa anroputma. CriocoObl 3amucu anropuTma (CIOBECHBINM, B BHE OJIOK-
CXEMBI, IPOTpamMMa).

CocraBiieHre aJITOPUTMOB U MPOrpaMM C MCIIOJIb30BAaHUEM BETBJICHHM, IIUKIOB U
BCIIOMOTATEJIBHBIX ~ QTOPUTMOB  JUIs  ympaBieHus ucrnosHutenem  (Po6or,
UYepenamka, YepTéxHuk u Apyrue). BolnosiHeHHEe airopuTtMoB BpY4YHYIO M Ha
KOMIIBIOTEpE

3.2

S3eik  mporpammupoBanus (Python, C++, Ilackams, Java, C#, IlIkosbHbIH
AnropurMuyeckuit S3bIk).

Cucrema nporpaMMHUpPOBAHUSI: PEIAKTOP TEKCTa MPOrPamMM, TPAHCIATOP, OTIIATIHK.
[lepemennas: tum, wums, 3HadyeHue. llenple, BelIECTBEHHbIE U CHUMBOJILHBIC
TepeMeHHEIE.

Onepatop mnpucBawBaHusA. ApudMETHUYECKHE BBIPAXEHUS W TMOPSAIOK UX
BbIyKcneHus. Onepanuu ¢ HeabIMU YUCIaMHU: IeIOUUCIEHHOE JIeJIeHHEe, OCTaTOK OT
nenenusi. BerBnenus. CocTaBHbIE yCIOBHUS (3alMCh JIOTMYECKHX BBIpAXKEHUH Ha
M3y4aeMOM SI3bIKE TIPpOTpaMMupoBanms). Haxoxnenne MUHUMyMa

1 MaKCUMyMa U3 JBYX, TPEX M YETHIPEX uncen. Pemenne KBaapaTHOro ypaBHEHHUS,
HMMEIOIIET0 BeleCTBeHHbIE KOpHU. Llukn c¢ ycioBueM. Anroput™m EBknupa nms
HaxO0XJCHUS HauOOJbLIer0o OOMIero JelWTeNs JABYX HaTypajdbHBIX YHCEI.
Pa3Ouenue 3amucu HaTypajJbHOTO YHUCIA B MO3UIMOHHON CHCTEME C OCHOBAHUEM,
MEHbIIMM WM paBHbBIM 10, Ha oTaeneHble HUPHL. [UKT ¢ MEepeMeHHOMN.
ANropUTMBI MPOBEPKH JEIMMOCTH OJHOTO IIEJIOT0 YHWCIa Ha JIPYroe, MpOBEPKHU
HaTypaJIbHOTO YKCiIa Ha IPOCTOTY

3.3

OOpaboTka CHMBOJIBHBIX JaHHBIX. CHUMBOJIBHBIE (CTPOKOBBIC) TICPEMCHHBIC.
[MocumBosibHAs 00paboTKa cTpoK. [TogcYET YacTOTHI MOSBICHUSI CUMBOJIA B CTPOKE.
Bcerpoennbie dyHKIMM 1151 00pabOTKH CTPOK

3.4

OmnpeneneHre BO3MOXHBIX Pe3yIbTaTOB pPalbOThl AIroOpuT™Ma MpPHU  JIAHHOM
MHO>KECTBE BXOJIHBIX JIaHHBIX, OIpPEJEICHUE BO3MOXXHBIX BXOJHBIX JaHHBIX,
MIPUBOIALINX K JAHHOMY PE3YJIbTaTy

3.5

Tabnuunble BenuuuHbl (MaccuBbl). OpHomepHble MaccuBbl. CocTaBieHHE U
OTIIaZKa MPOrPaMM, PEATU3YIOIINX TUIOBBIE ATOPUTMBI 0OPAOOTKH OJHOMEPHBIX
YHUCJIOBBIX MACCHBOB, Ha OJHOM M3 sI3bIKOB IporpammupoBanus (Python, C++,
[Tackainp, Java, C#, llIkonpHBI ANrOpUTMUYECKUHN SI3BIK): 3aM0JHEHHUE YHCIOBOTO
MaccuBa CIy4alHBIMH YHCJIaMH, B COOTBETCTBUU ¢ (hopmynoi wiu myréM BBOJA
YHUCEJ, HAaXOXKJEHUE CYMMBI 3JIEMEHTOB MAaCCHBAa, JIMHEHHBIM MOUCK 3aJaHHOTO
3HAYEHHUs B MAaCCHUBE, NOJCUET AIEMEHTOB MAaCCUBA, YIOBJIETBOPSIOIINX 3aJaHHOMY
YCIOBUIO, HAXOXXJIEHHE MHUHUMAIBHOTO (MaKCHMMajbHOTO) DJJeMEHTa MacCHBa.
CoptupoBka MaccuBa. OOpaboTka TOTOKAa MAHHBIX: BBIYHUCICHHE KOJIMYECTBA,
CYMMBI, CpeJHEer0 apu(pMeTHIeCKOro, MUHUMAIBHOTO U MaKCUMAJIbHOTO 3HAYEHUS
AJIEMEHTOB IOCJIEA0BATEIBbHOCTH, YAOBIETBOPSIOIIMX 38 JaHHOMY YCIOBUIO

3.6

Vnpasnenne. Curnan. OOpatHas cBs3b. [lomydeHue curHagoB oOT HHM(POBBIX
JaTYUKOB  (HampuMmep, KacaHMs, pPAcCTOsIHMs, CBeTa, 3Byka). [lpumepsl
WCIOJIb30BAHUS PUHIIMIIA OOPAaTHOMN CBSI3U B CUCTEMAaX YIPABJICHUS TEXHUUECKUMHU
YCTPOMCTBAMHM C TIOMOIIbIO IATYUKOB, B TOM YHCJIE B POOOTOTEXHUKE




WudopmanmoHHbIe TEXHOJIOTHH

4.1

TexkcToBbIe JOKYMEHTHI M WX CTPYKTYPHBIE 3JIEMEHTHI (CTpaHHIa, al3al, CTpOKa,
CJIOBO, CUMBOIJI).

TekcTroBblll  Ipoueccop —  HMHCTPYMEHT  CO3JaHus, PENAKTUPOBAHUA U
¢dopmatupoBanusi TekctoB. IIpaBmima Habopa Tekcra. PemaktupoBaHme TeKcra.
CpoiictBa cumBosioB. Illpudt. Tunsr mpudroB (pydneHble, ¢ 3acedykamw,
MoHowupuHHble). [lomyxupHoe u KypcuBHoe HauepTanue. CBolicTBa ab3aleB:
TpaHUIbl, a03alHBI OTCTYIN, WHTEpBAJ, BhIpaBHHMBaHWE. [lapaMeTpbl CTpaHUIBL.
CruneBoe QopmarupoBanue. CTpyKTypupoBaHHe HWHGOPMAIMA C TTOMOUIBIO
cnHCKOB M Tabnui. MHOroypoBHEBBIE cnuckd. JloOaBieHne TabiaHIl B TEKCTOBHIE
JTOKyMEHTBhl. BcTaBka wu300pakeHHWid B TEKCTOBBIE JOKYMEHTHL. (OOTekaHue
n300pakeHU TeKkcToM. BkiioueHne B TEKCTOBBIM JTOKYMEHT auarpaMm, Gpopmyi,
HyMepaliu CTPaHUIl, KOJJOHTUTYJIOB, CCbUIOK U APYT'HX 3JIEMEHTOB

4.2

Pactposble pucynku. Mcnonb3oBanue rpaguueckux NpUMUTHBOB.

Onepanuy pefakTUpoBaHUs TpaduyecKUX OOBEKTOB, B TOM 4YHCIE LHU(PPOBBIX
¢doTorpaduii: u3MeHeHHE pa3zMepa, 0Ope3Ka, IMOBOpPOT, OTpakeHue, pabora ¢
obnactsiMu (BbIJIETIEHHE, KOMHMpPOBAHHE, 3aJMBKa IIBETOM), KOPPEKLHMs I[BETa,
SPKOCTH U KOHTpAacTHOCTHU. BekTopHas rpaduka. Co3naHue BEKTOPHBIX PUCYHKOB
BCTPOECHHBIMH CpEJICTBAMU TEKCTOBOTO TMpOlleccopa WM JPYruX Mporpamm
(npunoxenwuii). lo6aBieHre BEKTOPHBIX PUCYHKOB B TJOKYMEHTHI

4.3

[ToaroroBka MmynbTUMEANIHBIX TTpe3eHTannii. Craiin. JloGaBineHue Ha ciaiig TeKCTa
n wm3obOpaxenuil. Pabota ¢ Heckombkumu crhaiigamu. JloGaBineHue Ha Clain
ayJIMOBU3YaAJbHBIX JaHHBIX. AHUMaNMs. [ 'unepcchliku

4.4

Tunbl fgaHHBIX B sS4YEHKax OJEKTPOHHOW Tabmumpbl. PemaktupoBanue u
dbopmatupoBanue Tabnui. BcTpoeHHble GYHKIIMKA IS TOMCKA MaKCUMyMa,
MUHHMYyMa, CyYMMBI M cpeaHero apudmerndeckoro. CopTUpoBKa [aHHBIX B
BbIZIEIEHHOM jauamnas3oHe. [loctpoeHune nuarpamm  (THCTOrpaMMma, Kpyromas
auarpaMma, TouedHas auarpamma). Beibop Tuma muarpammel. [IpeoOpa3zoBanue
dbopmyn npu konupoBanuu. OTHOCHTENbHAS, A0COIIOTHASL U CMEIIaHHAS aJjpecanus

4.5

VYcioBHbIE BBIUMCICHHUS B DJEKTPOHHBIX Tabmuuax. CyMMHpOBaHUE U TMOACYET
3HAYEHUH, OTBEYAIOLIMX 3aJaHHOMY YycloBUlO. OOpaboTka OoJsibLIMX HAOOPOB
JNaHHbIX. YHCIeHHOE MOIETTMPOBAHUE B DJIEKTPOHHBIX TaOIHIIaxX




YUYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLNECCA
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METOJIUYECKHUE MATEPHUAJIBI IS YUUTEJIA

JlonmomHuTenbHBIE MaTepuanbl K Kypcy wuHpopmaruku 5-6, 7-9
KJIACChl HA ~ OCHOBE  3aBEPIICHHOM  MPEIMETHOM  JUHUU  y4eOHUKOB
«Madopmatukay mis 5-9 kimaccoB 0011e00pa30BaTEeIbHBIX  YUPEIKICHUM
JI.JI.Bocogoii, A.IO. Bocooii. Yacte Bropast (7-9 kiaccel). ABTopsl BopoHuna
B.B., Boponun U.B.

Bocoa JI.JI. Mudopmatuka. 8 kiacc: 0a30BbI YypOBEHb : yueOHOE
nocodue/ JI. JI. bocoma, A. 0. bocoBa. — 2-e u3nm., crep. — Mockaa:

ITpoceenienue, 2025.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChbI
CETU UHTEPHET

. https://bosova.ru/metodist/authors/informatika/3/eor5.php

. https://bosova.ru/metodist/authors/informatika/3/eor6.php

. https://bosova.ru/metodist/authors/informatika/3/im.php
. https://resh.edu.ru/

. Baser nanuasix POIII https://resh.edu.ru/subject/lesson/3055/main/
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