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COJAEP)KXAHUE YYEBHOI'O ITPEJIMETA
8 KVIACC

Teopernyeckne ocHOBbI MH(OPMATHKHU

Cucrembl cuncieHus

Hemno3unronnele ¥ MO3UIIMOHHBIE CUCTeMBbI cuucieHus. Aindasut. OcHoBanue. Pa3sépuyTtas
dopma 3anucu uucia. [lepeBog B IECATUUHYIO CHCTEMY YHCEN, 3allUCAHHBIX B JAPYTUX CHUCTEMax
CUMCIICHHUS.

Pumckas cucrema cuucienus.

JlBonuHas cucrema cuucienus. IlepeBon nensix uncen B npeaenax or 0 no 1024 B aBouuHyo
cucteMy cuuciieHusa. BocbmepuuHas cucrtema cuuciieHus. [lepeBoa yucen U3 BOCBMEPUYHOU
CHCTEMBl B JIBOMYHYIO W JIECATHYHYIO cHCTeMbl M oOpatHo. lllecTHaamarepuynas cucrema
cunciieHus. [lepeBon umcen u3 MmECTHAAUATEPUYHON CUCTEMBI B JIBOMYHYIO, BOCBMEPUYHYIO U
JECATUIHYIO CHCTEMBI M 0OpaTHO.

ApudmeTndeckre onepanuu B IBOUYHON CUCTEME CUUCIICHUS.

DJieMeHThl MaTeMaTH4YeCKOi JTIOTUKH

Jlornueckue Bbicka3biBaHUs. Jlornueckrue 3HaueHusl BbICKa3bIBAHUN. DJI€MEHTapHbIE U COCTaBHbIE
BbICKa3bIBaHusA. Jlornueckue omnepanuu: «u» (KOHBIOHKIUS, JIOTMYECKOE YMHOXKEHHUE), «UIII»
(IM3BIOHKIMS, JOTMUECKOE CIOXKEHHE), «He» (Jormueckoe oTpuiianue). Ilpuopurer norumueckux
onepaiuii. OnpeneneHne HMCTUHHOCTH COCTABHOTO BbICKA3bIBaHUS, €CIM W3BECTHBI 3HAUEHUS
HMCTUHHOCTHU BXOJAIIMX B HETO 3JIEMEHTApPHBIX BbICKa3bIBaHUH. Jlornueckue BelpaxkeHusd. [IpaBuna
3aIMCH JIOTHYECKUX BbIpakeHuil. [locTpoeHue Tabiauil HCTHHHOCTH JIOTHYECKUX BBIPAKCHH.

Jlornueckue 3neMeHThI. 3HAKOMCTBO € JJOTUYECKMMH OCHOBAMH KOMIIBIOTEPA.

AJITOPUTMBI M IPOTPAMMHUPOBAHHE

HcnosHuTEe M ¥ AIrOPUTMBI. AJITOPUTMUYECKHE KOHCTPYKIIUH

Ilonstne anropurma. McenonHutenn anropuTMoB. AJITOPUTM  KAaK  IUIAH  YIIPABJICHUS
HCIIOJTHUTEIIEM.

CpoiictBa anroputma. CrnocoObl 3amucu ajaropuTMma (CJIOBECHBIM, B BHJIE OJIOK-CXEMBHI,
rporpamma).

AnroputMuyeckue  KOHCTpykKuuu. KoHceTpykuus — «cinepgoBaHue». JIMHEWHBIM — allTOPUTM.
OrpaHMyY€HHOCTh JIMHEWHBIX AJITOPUTMOB: HEBO3MOXHOCTb IPEIYCMOTPETh 3aBHCHUMOCTD
[I0CJIEZI0BATEIBHOCTH BBIIMOIHIEMbIX IEHCTBUI OT UCXOIHBIX JaHHbBIX.

KouncTpykuus «BeTBIeHHE): TOJIHAs U HeroNiHas (hopMbl. BrinonHeHrne U HEBBITIOJIHEHUE YCIOBHS
(MCTHHHOCTD U JIOHOCTb BbICKa3bIBaHus). [IpocThie U coCcTaBHbBIE YCIOBHUSL.

KoHcTpyKust «1OBTOpEHUS»: IUKJIIbI C 3aJaHHBIM YHCIIOM TOBTOPEHHMI, C YCIOBUEM BBIIIOJIHEHHS,
C IEPEMEHHON LIUKIIA.

Pazpabotka nans  QopmanbHOrO UCHOTHUTENS alrOpUTMa, MPUBOASAIIEIO K TpedyemMomy
pe3ysibTaTy IpU KOHKPETHBIX HCXOAHBIX JAHHBIX. Pa3paOoTka HECIOXKHBIX alrOPUTMOB C
MCIIOJIb30BAaHMEM LIMKIIOB U BETBJICHHM JJIs1 yrpaBieHHs (GOpMaibHBIMU HUCHOTHUTENISAMU, TAKUMU
kak PoOot, Yepenamka, Yepré&xuuk. BreimonHeHHE anropuTMOB BPYYHYIO M Ha KOMITBIOTEpE.
CuHTakcuyeckue 1 Jjorudeckue omuoku. OTKasbl.

SI3bIK MpOorpaMMupoOBaHus

A3eik mporpammupoBanusi (Python, C++, Ilackans, Java, C#, IlkonpHBIH ANTOpUTMUYECCKHUI
S3bIK).

Cucrema nporpaMMHUpOBaHUS: PEJAKTOP TEKCTA MPOTrpamMM, TPaHCIATOpP, OTIa UHK.

[lepemennas: tum, ums, 3HaueHue. Llenbie, BelleCTBEHHbIE U CUMBOJIbHBIE IEPEMEHHBIE.

Omnepartop npucBanBanus. ApupMeTHIeCKre BBIPAKEHUS U TOPSI0K WX BbaucieHus. Onepanun
C LEJIBIMU YUCJIAMU: LIEJIOYUCIIEHHOE JIEJIEHUE, OCTATOK OT JIEJICHUS.

BerBnenus. CocTaBHble YCIOBHS (3alMCh JIOTMUECKHUX BBIPAXKEHUI Ha H3y4aeMOM S3bIKE
nporpaMMupoBanus). HaxoxaeHne MUHMMyMa W MakCUMyMa U3 JIBYX, TPEX M UYETHIPEX UHCEN.
Pemenue kBapaTHOrO ypaBHEHHU S, UMEIOIIETO BEIIECTBEHHBIE KOPHH.



JuanoroBas OTiaJKa IPOrpaMM: I[IOIIATOBOE BBIIIOJHEHUE, IPOCMOTP 3HAYEHUH BEJIWYMH,
OTJIaJJOYHBIN BBIBOJI, BBIOOP TOUKHU OCTAHOBA.

[uxn ¢ ycnoBueM. AnroputM EBkimna amsi HaxoKAeHUsT HAUOOJBIIET0 OOMIETO NENUTENs JBYX
HaTypaJbHbIX uHced. Pa3OueHue 3amucu HaTypalbHOTO YHMCIAa B MO3MLMOHHON cucTeMe ¢
OCHOBaHUEM, MEHBIIUM WK paBHbIM 10, Ha OT/IENbHBIE HUQPBHI.

[Mukn ¢ mepeMeHHOW. ANTOpUTMBI MPOBEPKH AEIMMOCTH OJHOIO LEJIOr0 4YMCiIa Ha Jpyroe,
IIPOBEPKU HATYPaAJIIbHOTO YKCiIa Ha IPOCTOTY.

OO0paboTka CUMBOJBHBIX JaHHBIX. CHMBOJbHBIE (CTPOKOBbIE) IepeMeHHble. llocumBoOibHAs
obpaboTka cTpok. Iloacuér yacToTsl MOSABIEHUS CUMBOJIAa B CTpoke. BcTpoeHHble QyHKUIUU Ams
00pabOTKH CTPOK.

AHaJu3 aJIrOPUTMOB

OmnpeneneHrne BO3MOXKHBIX PE3yJbTaTOB paOOThl aIroOpuTMa MpPU JAHHOM MHOXKECTBE BXOJHBIX
JAHHBIX, ONPEJIEJIEHNE BO3MOKHBIX BXOHBIX JaHHBIX, IPUBOISAIINX K JAHHOMY PE3yJIbTaTy.

IJIAHUPYEMBIE PE3YJIbTATBI

W3ydyenne wuH(pOpMAaTUKM Ha YpPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHMS HaIpaBICHO Ha
JOCTHKCHHE OOYYaIONUMUCS JIMYHOCTHBIX, METANpPEIMETHBIX W MPEAMETHBIX pPEe3yIbTaTOB
OCBOEHUS COJIEp>KaHusl yueOHOro MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATbHI

JInaHOCTHBIE pe3yNbTaThl UMEIOT HANPABIEHHOCTh Ha PEIICHUE 33]a4 BOCHHUTAHUSA, PA3BUTUA U
COIMAITM3AIIH 00YYaIOUINXCS CPEICTBAMH YUE€OHOTO MpeIMeTa.

B pesynbrare wusydeHuss uHGOPMATUKM Ha YpOBHE OCHOBHOTO 00IIero ooOpazoBaHusi y
oOyyaromerocs OyryT c()OpMHUPOBAHBI CIIEIYIOIINE TNIHOCTHBIC PE3YJIbTAThl B YACTH:

1) maTpMOTH4ECKOro BOCIIUTAHUS

LIEHHOCTHOE OTHOILIEHUE K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY M HAyYHOMY
HACJIEIUIO, NMOHMMAaHUE 3HAa4YeHUs MH(DOPMATUKH KaK HAyKH B KH3HH COBPEMEHHOro OOIIeCTBa,
BJIQJICHUE JTOCTOBEPHON MH(OpPMAIUEH O MEepPeIOBbIX MUPOBBIX M OTCUYECTBEHHBIX JOCTH)KCHHUSIX B
obmactu uHGOPMATUKH M HHPOPMAIMOHHBIX TEXHOJOTHM, 3aMHTEPECOBAHHOCTh B HAYUYHBIX
3HaHUAX 0 HUPPOBON TpaHCHOPMALIUU COBPEMEHHOTO OOIIECTBA;

2) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMA:

OpPHUCHTAIMS Ha MOPAJIbHBIE IICHHOCTH ¥ HOPMBI B CHUTYaIUsIX HPABCTBEHHOT'O BHIOOPA, TOTOBHOCTH
OLICHMBATh CBOE MOBEJCHHE M MOCTYNKH, a TaKXKe IOBEJACHHE M TOCTYIKU IPYrHX IOJeH C
MO3UIIMM HPABCTBEHHBIX M TMPABOBBIX HOPM C YYETOM OCO3HAHHUS TOCIEICTBUMA IOCTYIIKOB,
aKTUBHOE HEMPHUATHE acOIMAIbHBIX MTOCTYIIKOB, B TOM uncie B MIHTepHeTe;

3) rpa:kaIaHCKOro BOCIIMTAHUS:

MIPEJICTaBJICHUE O COLMATIBHBIX HOPMAX M MPaBUJIaX MEXKJIMYHOCTHBIX OTHOIIEHUHN B KOJUIEKTHBE,
B TOM YHCJIC B COIMAIBHBIX COOOIIECTBax, COOJIIOJICHUE TPaBHI OE30MAaCHOCTH, B TOM YHUCIIC
HABBIKOB 0€30MaCHOr0 MOBEJIEHUS B MHTEPHET-Cpelie, TOTOBHOCTh K Pa3HOOOpPa3HON COBMECTHOM
JCSTEILHOCTH TIPH BBITIOJTHEHUH YY€OHBIX, IO3HABATEIBHBIX 3a/1a4, CO3aHUH yUYSOHBIX IMPOCKTOB,
CTpEeMJICHHE K B3aMMOIMOHMMAHHUIO M B3aMMOIIOMOIIM B MpOIECCEe 3TOH yuyeOHON IesITeNbHOCTH,
TOTOBHOCTH OIICHMBATh CBOE MOBEJCHHUE U MOCTYIKH CBOMX TOBAPHILEH C MO3UIIMKA HPABCTBEHHBIX
Y TIPaBOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHI MOCTYIIKOB;

4) neHHOCTel HAYYHOTr0 MO3HAHUS:

c(OPMHPOBAHHOCTP MHPOBO33PEHUECKUX MPEACTaBICHUN 00 WHpopManuu, WH(HOPMAIIMOHHBIX
mpoueccax M MHGOPMALMOHHBIX TEXHOJOTHSX, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO
Pa3BUTHA HAyKH U OOIIECTBEHHON NPAKTUKU W COCTABJIAIOMUX 0a30BYIO OCHOBY JJIsi TOHUMAaHHUS
CYILITHOCTH HAYYHOU KapTHUHBI MUDA;

UHTEpeC K OOYYEeHHIO W TIO3HAHUIO, JIIOOO3HATENFHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
camM000pa30BaHUI0, 0COZHAHHOMY BHIOOPY HAMNpPaBIECHHOCTU U YPOBHS 00yUYEeHHsI B NalbHEHIIEM;

OBJIAJICHUE OCHOBHBIMM HAaBBIKAMHM  HCCJIEIOBATENIbCKOM  JI€ATEIbHOCTH, YCTAaHOBKAa Ha
OCMBICJIGHHE OIbITa, HAOMIOJEHUI, TOCTYIIKOB M CTPEMJICHHE COBEPIICHCTBOBATh IYTH
JOCTHKCHHSI HHIUBUYaJTbHOTO W KOJUIEKTUBHOTO OJIar OOy YHs;



c(hOpMUPOBAHHOCTh HH(POPMAIIMOHHOW KYJIbTYpPhl, B TOM YHCJIIE HABBIKOB CAMOCTOSITCILHOM
paboTel ¢ y4eOHBIMM TEKCTaMH, CIIPAaBOYHOM IUTEPaTypoil, pa3HOOOpa3HBIMU CPEACTBAMHU
MH()OPMAIIMOHHBIX TEXHOJIOTHH, a TakXKe€ YMEHHUS CaMOCTOSATEIBHO OMNPENENsATh I CBOETO
oOyueHusi, cTaBUTh W (OPMYyIUPOBATh Uid ceOsl HOBbIE 3aJadl B yd€0e M IO3HABATEIbHON
ACATCIIbHOCTU, PA3BUBATh MOTHUBBI U HHTCPECHI CBOEH MO3HABAaTEIbHOU JACATCIIbHOCTH,

5) popmupoBaHus KYJbTYPHI 310POBbS:

OCO3HAHUC LCHHOCTU XU3HHU, OTBETCTBCHHOC OTHONICHHEC K CBOCMY 3JO0POBBIO, YCTAHOBKA Ha
3I0pPOBBIM 00pa3 )KU3HHU, B TOM YHCJIC M 32 CUET OCBOCHHUS U COOJIIOICHHS TPEOOBaHMM Oe30macHOM
OKCILTyaTaluu CpCACTB I/IH(i)OpMaLII/IOHHBIX U KOMMYHHKAIIUOHHBIX TGXHOJIOI‘I/If/'I;

6) TPy10BOTr0 BOCIIUTAHUSA:

WHTEpEC K MPAKTUICCKOMY H3ydeHHI0 mpodeccuii u Tpyaa B cdepax mnpodeccrnoHaIbHOM
NESATEIPHOCTH, CBSI3aHHBIX C HMH(POPMATHUKOMW, MPOrpaMMHUPOBAHUEM W HH(DOPMAIMOHHBIMHU
TCXHOJIOTUAMH, OCHOBAHHBIMH Ha JOCTHIKCHHAX HAYKH I/IH(l)OpMaTI/IKI/I U HAYYHO-TCXHHUYCCKOI'O
nporpecca;

OCO3HAHHBIA BBIOOP M TOCTPOCHHE WHAWBUIYAIBHON TPACKTOPHH OOpa30BaHUSA M JKU3HEHHBIX
TUTAHOB € YYETOM JIMYHBIX U OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEN;

7) 3K0JI0THYECKOT0 BOCIIMTAHMS

0CO3HaHUE TI00aIBbHOT0 XapaKkTepa SKOJIOTHUECKUX MpoOieM U MyTeil UX pelieHus], B TOM YUCJIe C
y‘IéTOM BO3MOKHOCTEU I/IH(l)OpMaLII/IOHHBIX 1 KOMMYHHUKAIIUOHHBIX TGXHOHOFHfI;

8) agantanum o0y4amomerocsi K HM3MEHSIIOIIMMCH YCJOBMAM COUMAJIbHOH W NPHUPOAHOM
cpeabl:

OCBOGHHE  OOydYarOIIMMHCA  COLIMAJBHOTO  OMbITAa, OCHOBHBIX  COLMAJBHBIX  POJEH,
COOTBETCTBYIOIIMX BEIYIIEH JAESITEIILHOCTA BO3pacTa, HOPM U MPaBUJI OOIIECTBEHHOTO MOBEICHMUS,
(dbopM colManbHOM KU3HU B TPYyMIax U cOOOIIECTBaX, B TOM YHUCIIE CYIIECTBYIOIIUX B BUPTYAIbHOM
MIPOCTPAHCTBE.

METAIIPEJIMETHBIE PE3YJIbTATbBI

MeTaHpeI{MeTHHe pPe3yJabTaThl OCBOCHUS IMPOrpaMMBbI II0 I/IH(I)OpMaTI/IKe OTpaXKar0T OBJIAZACHHC
YHUBCPCAJIbHBIMU y‘-I€6HBIMI/I Z[ef/'ICTBI/IHMI/I — IIO3HaBaTCIJIIbHBIMHU, KOMMYHHUKATHBHbBIMH,
PCTYJISITUBHBIMU.

Ilo3HaBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIE el CTBUS

Ba3oBble Jiornyeckue aeicTBUA:

YMEHHE  ONpeNeNaTh IOHSATHs, co3JaBaTh  OOOOIIEHHs, YCTaHABIMBATh  AHAJIOTHUH,
KJIaCCU(UIMPOBATh, CAMOCTOSTEIBHO BBIOMpPATh OCHOBAHMSI M KPUTEpPUU s KiaccuuKaluu,
yCTaHABIUBATh IPUYUHHO-CICACTBEHHBIC CBS3H, CTPOUTH JIOTUYECKUE PACCYXACHHUSA, [eNaTh
YMO3aKJIHOUCHUA (I/IHILyKTI/IBHBIG, ACAYKTUBHBIC U 110 aHaJIOFI/II/I) " BBIBOJbI,

YMEHHE CO37aBaTh, IPUMEHATh U MPEOOPa30BbIBATH 3HAKU U CUMBOIIbI, MOJCIU U CXEMbI IS
peicHusd y‘~I66HBIX U IIO3HaBAaTCJIbHBIX 3a1a4,

CaMOCTOSITENTLHO BBIOMPATh CIIOCO0 perieHns yueOHo 3a1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB
peleHus, BEIOUpaTh Hanbosee MOIXOAAINNA ¢ YIETOM CaMOCTOATEIBHO BBIACICHHBIX KPUTEPHEB).

Ba3oBble uccienoBarenbckue AelcTBUS:

(GopMyIIMpOBaTh BOMPOCHI, (PUKCUPYIONMIUE pa3pblB  MEXKAY peadbHbIM U JKEIaTeIbHBIM
COCTOsIHMEM CHUTYyalluu, O6’I)€KTa, N CaMOCTOATCIIbHO YCTAaHABJIMBATb HCKOMOC U JAHHOC,

OLICHWBAaTh Ha MPUMEHUMOCTh U JOCTOBEPHOCTH HWH(MOPMAIMIO, TOIYyUYEHHYI0 B XOJe
UCCIJIEIOBaHMUS;

MIPOrHO3MPOBATh BO3MOXKHOE JalibHEHIee pa3BUTHE MPOLIECCOB, COOBITHI U UX TMOCIEACTBUS B
AHAJIOTUYHBIX WM CXOJHBIX CHUTyalUsAX, a TaKKC BbIABUIaTh MPCAIIOIOKCHUA 00 ux Pa3sBUTHU B
HOBBIX YCJIOBHSIX U KOHTEKCTaX.

Pa6ora ¢ undopmanmeii:

BBISBJIATH JIeOUIUT UHPOPMAIINH, TAHHBIX, HEOOXOIMMBIX I PEIICHUS] TOCTABICHHON 3a1auH;

NPUMEHSTH Pa3IMYHbIE METOJbI, HHCTPYMEHTHI M 3aIllpOChl TMPH MOUCKE M 0TOOpe MH(POpMALUU
WM JaHHBIX U3 UICTOYHHUKOB C YUETOM MPEATIOKEHHOM yueOHOI 3a/1auu U 3a/IaHHBIX KPUTEPUEB;



BBIOMpATh, aHATM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(POPMAIHIO PA3THUHBIX
BUJIOB U (JOPM IIPECTABICHHUS;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMANbHYIO  (opMy  mpenacraBieHuss WHPOPMALUU |
WITIOCTPUPOBATh PellaeMble 3a7aud HECIOKHBIMU CXEeMaMH, JuarpaMMaMu, HHOU rpadukoil U ux
KOMOWHAIIASIMH;

OLEHUBATh HAAEKHOCTb MH(MOpPMAIMM IO KPUTEPUSAM, MPEUIOKEHHBIM YUYUTEIEM WIH
cOpMyYITMPOBAHHBIM CAMOCTOSITENIEHO;

3 GEKTUBHO 3alIOMUHATh U CUCTEMATU3UPOBATh HH(POPMAILHIO.

KoMmyHHnKaTHBHBIE yHUBepCaJIbHbIE Y4eOHbIE 1eliCTBUSA

Oo0wmenne:

COIIOCTAaBJIATh CBOM CYXKICHUS C CYXICHUSAMHM APYTMX YYAaCTHUKOB JMajora, OOHapyXHUBaTb
pa3IM4Me U CXOJICTBO MO3ULIMIA;

nyOJIMYHO TPEACTaBIATh PE3YJbTaThl BBINOJIHEHHOIO OIbITa (3KCIIEPUMEHTa, WCCIIEOBaHUs,
IIPOEKTA);

CaMOCTOSITENIbHO BBIOMPATh (OPMAT BBICTYIUICHHS C YYETOM 3ajjay MPe3eHTAN 1 0COOEHHOCTEH
ayJIMTOPUH U B COOTBETCTBUM C HUM COCTABJIATh YCTHBIE U MMCbMEHHBIE TEKCTHI C UCIIOJIb30BAHUEM
WUTIOCTPATUBHBIX MaTEPUAJIOB.

CoBMecTHas 1eSITeIbHOCTD (COTPYAHUYECTBO):

IIOHUMAaTh U UCMOJIb30BATh NPEUMYLIECTBA KOMAHIHONW U MHJIMBUAYAIbHOW paOOThI P peIIeHUN
KOHKPETHOU IpOOJIeMbI, B TOM YHCJIE MIPU CO3IaHUH WH(POPMAIIMOHHOTO MPOIYKTA;

IPUHUMATH 11eJIb COBMECTHON MH(OPMAIIMOHHON JIESTEIBHOCTH 1o cOopy, 00paboTke, nepeaaye,
dopmanuzanuu HHPOPMALIMH, KOJJIEKTHBHO CTPOUTH JACUCTBHS MO €€ JOCTIKEHHIO: PACIIPELIIATh
POJIM, JOrOBapUBaThCs, 00CYKAATh NPOLIECC U Pe3yIbTaT COBMECTHOM paboThl;

BBITIOJIHATH CBOIO 4acThb paboThl ¢ mH(popMarueid nwin HHOOPMAIIMOHHBIM HPOIYKTOM, JOCTUTAS
KaueCTBEHHOI'0 pe3ysbTara 110 CBOEMY HAIPABICHUIO U KOOPAMHUPYS CBOU JNEHCTBUS C JPYTMMH
YJIEHaMU KOMaHibl;

OLIEHMBAaTh KayeCTBO CBOEro BKJIaJa B OOLMI MH(OPMAIMOHHBIA NPOAYKT IO KpPUTEPUSM,
CaMOCTOSITENILHO C(OPMYITHMPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUS;

CPaBHMBATh pPE3yJIbTAThl C UCXOJHOM 3a7adyell U BKJIAJ Ka)KJOr0 4JI€HA KOMAHJbl B JOCTH)KCHHE
pe3yIbTAaTOB, Pa3NeNaTh cepy OTBETCTBEHHOCTH U TPOSBIATH TOTOBHOCTH K IPENOCTABICHUIO
oTué€Ta nepes rpyIou.

PeryisiTuBHbIE YHUBepPCaJbHbIE y4eOHbIe JAeiicTBUS

Camoopranusaums:

BBISIBJISITH B )KU3HEHHBIX U YYEOHBIX CUTYalUAX MPOOIEMBI, TPEOYIOIINE PEIICHUS;

OPHEHTUPOBATHCA B PA3IUYHBIX MOAXO0JaX K NPUHATHIO pEeIICHWHA (MHIUBUAYaTbHOE NPUHSATHE
pellIeHni, IPUHATUE PELUICHUH B TPYIIIE);

CaMOCTOSITENTLHO COCTABIIATh AJNTOPUTM pEIIeHUs 3a1auyd (MM €ro 4acTh), BBIOMpATh CIOCOO
pelieHrs y4yeOHOM 3ajaud ¢ Y4ETOM HUMEIOIIMXCS PECypCcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATH IIpeijlaraéMble BApUAHThI PELLICHUI;

COCTaBJIATh IUIAH JEWCTBUU (IUIaH peanu3alii HAMEUEHHOTO aJropuTMa  pelieHus),
KOPPEKTHPOBATh NPEAJIOKEHHBIN aJrOPUTM C YYETOM IOJyYeHHs] HOBBIX 3HAHUH 00 HM3ydaeMoM
00BEKTE;

JieNaTh BBIOOP B YCIOBUSX MPOTUBOPEUNBOI HH(POpMAIMK U OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE.

CamokoHTPOJIb (peduiexkcus):

BJIQ/IETh CIOCOOAMH CaMOKOHTPOJISI, CAMOMOTHBAIINH U PeIICKCHH;

JlaBaTh OLIEHKY CUTYyallMH U IpeylaraTh IiaH e€ U3MEHEHMUS;

YUUTHIBaTh KOHTEKCT U MPEABHUIETh TPYIHOCTHU, KOTOPbIE MOTYT BO3HUKHYTH MPH PEIICHUH
y4eOHO 3a/1a41, alanTHPOBATh PEHICHNUE K MEHSIOUIMMCS 00CTOSTENILCTBAM;

OOBSCHATH  NPUYMHBI  JIOCTIKEHUS  (HEJOCTHIKEHHS)  pe3ylbTaToB  HMH(DOPMAIIMOHHOM
NeSITEIbHOCTH, J1aBaTh OLEHKY IPUOOPETEHHOMY ONBITY, YMETh HAaXOJIWUTh II03UTUBHOE B
MIPOU3OIIEIIICH CUTYyaIlNH;



BHOCHTH KOPPEKTHUBHI B JIEATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB, W3MCHUBIIUXCS
CUTYyalui, yCTAHOBIEHHBIX OIIMOOK, BO3HUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHUE PE3YyJIbTATa LIETU U YCIOBUSIM.

IMOUMOHAIbHBIN HHTEJJIEKT:

CTaBUTH ce0s1 HA MECTO JIPYrOro YeJIOBEeKa, IOHUMATh MOTUBBI U HAMEPEHUS JPYTroro.

IlpunsiTue ceds1 U APyrux:

0CO3HaBaTh HEBO3MOKHOCTh KOHTPOJIUPOBATH BCE BOKPYT JaKE B YCIOBUAX OTKPBITOTO JIOCTYIIA K
M00bIM 00BEMaM MH(POPMALIHH.

INPEAMETHBIE PE3YJIBTATDI

K konny o6ydyenus B 8 kiacce y o0yuaromierocst OyayT copMUPOBaHBI CIEAYIOLIUE YMEHUS:

MOSICHATh HAa TPHUMEPAX pazuyusi MEXIy MO3WIMOHHBIMU W HEMO3UIIMOHHBIMUA CHCTEMaMu
CUMCIICHHUS;

3amuchIBaTh M CpaBHUBATH 1eible uncia oT 0 mo 1024 B pa3inuyHBIX MO3UIIMOHHBIX CHCTEMax
curcieHus (C OCHOBaHUsIMU 2, 8, 16), BBIOMHATH apu(pMeTUYECKUe onepaly HajJl HUMH;

pacKpbhIBaTh CMBICI TOHATUM «BBICKA3BIBAHHE», «JIOTUYECKAsl OMEpalHsy», <«JIOTUYECKOe
BBIPAXKECHHEY;

3aMUChIBaTh JIOTUYECKUE BBIPAKEHUS C MCIOJb30BAaHUEM JU3BIOHKIIMHM, KOHBIOHKIIMU U
OTPULIAHUS, ONpPEAENATh MCTHUHHOCTb JIOTUYECKHX BBIPAXEHUH, €CIIM M3BECTHbl 3HAauY€HUs
WCTUHHOCTH BXOJSIIMX B HEro MEPEMEHHBIX, CTPOUTH TAOIUIBI UCTUHHOCTH IS JIOTHYECKUX
BBIPAKECHUI;

PacKpbIBaTh CMBICT TOHATHM «UCIIOTHUTENbY, «JITOPUTMY», «IIPOTpaMMay, MOHUMAs Pa3HUILY
MEX1y YIOTpeOIIeHHeM 3TUX TEPMUHOB B OOBIICHHOW peur U B HHPOPMATHKE;

OIKCHIBATh AJITOPUTM PEIICHHS 3a7add Pa3UIHBIMU CIIOCOOaMH, B TOM YHUCIIC B BHJIE OJIOK-
CXEMBI;

COCTAaBJISITh, BBITIOJIHATH BPYUHYIO U Ha KOMIIBIOTEPE HECJIOXKHBIE aJITOPUTMBI C UCIIOIH30BAHUEM
BETBJICHUN W LMKIOB [UIsl YyNpaBICHHS HWCHOIHUTENAMU, TakuMu Kak Pobot, Yepemamika,
YepTéKHUK;

UCIIONIb30BAaTh KOHCTAHTHI M [EPEMEHHBIE PA3IUYHBIX TUIOB (YUCIIOBBIX, JIOTMYECKHUX,
CHUMBOJIBHBIX ), @ TAKXKE COJIEPHKAIINE UX BBIPAXKEHUS, UCIIOIH30BATh ONIEPATOP IPUCBANBAHMUS;

UCIONIb30BaTh MPU pa3pabOTKe MporpamMmm JIOTHYECKUE 3HAUCHHUSI, OTIEPAIIUHU U BHIPAKEHUS C HUMH,

AQHAIM3UPOBATh TNPEIJIOKCHHBIE AJITOPUTMBI, B TOM YHCIE OINPEICISATh, KaKHEe PpPe3yJIbTaThl
BO3MOYKHBI IIPH 33IJAHHOM MHOKECTBE UCXOJIHbIX 3HAUCHUH;

CO3/1aBaTh W OTJIAXXUBATh MPOTPAMMBI Ha OJHOM W3 SI3BIKOB mporpammupoBanus (Python, C++,
[Tackansb, Java, C#, llIkonbHbII ATTOpUTMUYECKUN SI3BIK), peallu3yIONIUe HECIOXKHbIE AITOPUTMBI
00pabOTKM YHCJIIOBBIX JAHHBIX C MCIOJIb30BAHMEM IIMKJIOB M BETBJICHHH, B TOM 4YHUCIE
peanu3yromue MpoBepKy JIEIMMOCTH OJHOTO LEJIOr0 4Yucia Ha JPYroe, MPOBEPKY HATYpaIbHOTO
qrclia Ha MPOCTOTY, BhIICICHHS (P U3 HATYPATLHOTO YHCIIA.






TemaTHYecKoOe IUIAHMPOBAHUE C YKA3aHHEM KOJHMYECTBA aKaJeMHUYeCKHX 4YacoB, OTBOAMMBIX HA OCBOEHHE KAXK/I0il TeMbl y4eOHOT0
npeaMeTa U BO3MOKHOCTh MCIO0JIb30BAHNS 110 ITOH TeMe JIEKTPOHHBIX PECypcoB

8 KUIIACC
Ne HaumenoBanme pasgenoB u | KoanuyecTBo yacos DJIeKTPOHHBbIE Peanu3anus
n/n TeM MPOrpaMMbl Bcero Koutpoasusl | Ilpaktuueckun | (uudposbie) paboueii
e pabdoThbI e pabdoThbI o0pa3oBaTe/bHbIE NMPOrpaMMbIl
pecypchl BOCIUTAHUS
Pasnen 1. TeopeTnueckue oCHOBbI HHPOPMATHKHI [IEHHOCTHOE

1.1 CucTteMbl CYUCIIECHUS 6 1 bubnuoreka LOK | oTHOIIEHUE K

https://m.eds0o.ru/7f418516 | OTEYECTBEHHO

1.2 DNeMEeHThI MaTeMaTU4ECKON 6 1 bubnuoteka HOK | my
JIOTUKHU https://m.edsoo.ru/7{418516 | KyJIbTypHOMY,

Hroro no pasneny 12 HUCTOPUYECKOM
Yy B HAyYHOMY
Pazjien 2. AlroputMbl 1 IPOrpaMMHUPOBaHNE HACJIC/HIO,

2.1 HUcnonuutenun u  aaropuTMBbl. 10 1 3,5 bubnuoreka HOK | mopumanmne
Anroput™MHYeCKHe https://m.eds00.ru/7f418516 | 3paucums
KOHCTPYKILIUU WH(OPMATHUKH

2.2 SI3BIK TpOrpaMMUPOBAHUS 9 3 bubnnoreka HOOK | kak Hayku B

https://m.edso00.ru/7f418516 | sku3zun

2.3 AHali3 aIropuTMOB 2 bubnnoreka HOK | coBpemenHoro

https://m.edsoo.ru/7f418516 | obmecrsa,
Hroro no pasgeny 21 BJIaJilcHUE

JOCTOBEPHOM
nHpopmaruein
0 TMepeaoBBIX
MHUPOBBIX U
OTE€UYECTBEHHBI
X
JOCTHKEHHSIX
B obyactu
WHH)OPMATHUKH




n

MH(POPMALINOH
HBIX
TEXHOJIOTHIA,
3auHTEpPECOBa
HHOCTH B
HaYYHBIX
3HAHUSAX 0
nudposoit
Tparcdopmarg
uu
COBPEMEHHOTO
00I111eCTBa;

Pe3epBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB IIO

[MTPOTPAMME

7,5




IHOYPOYHOE IINTAHUPOBAHUE
8 KVIACC

Ne ni/nn Tema ypoka KoaunvecTBo yacoB Hara DJIeKTPOHHBbIE HU(POBLIE
Bcer Kontpoibn IIpakTHyeck H3Y4YeH o0pa3oBaTe/bHbIE
0 ble padoThI ue padboThbl us pecypchl
Pa3znea 1. Teoperuueckue 0CHOBBI MH(OPMATHKH
1.1.CucremMbl cuUncjieHUsA
1 Hemo3sunuoHuele ¥ IIO3UIIMOHHBIE 1 bubanoreka HOK
CUCTEMBI CUMCIICHUS https://m.edsoo.ru/8al1649¢0
2 PasBepuyTas gopma 3anucu yucia 1 bubnnoreka HOK
https://m.edsoo.ru/8al64ba2
3 JBomuHnas cucTeMa CUUCIICHUS. 1 bubnuoreka HOK
Apudmernueckue orepauu https://m.edsoo.ru/8al164d96
JBOMYHOM CUCTEME CUUCIICHHS
CraproBas AUATHOCTHYECKAS
pabora.
4 BocbmepruHas cucreMa CHYUCIeHUS 1 bubnnoreka HOK
https://m.edsoo.ru/8a165296
5 [lecTHanuarepuunas 1 bubnuoreka HOK
CUMCIICHUS https://m.edsoo.ru/8al16549¢
6 [IpoBepounass  pabota 1 1 bubnuoreka HOK
«CHCTEMBI CYUCIICHUSD) https://m.edsoo.ru/8al6564c¢
1.2. DjieMeHTBhl MAaTEMATHYECKOM JIOTUKH
7 Jlornueckue BbICKa3bIBAHUS 1 bubnuoreka HOK
https://m.edsoo.ru/8al657fa
8 Jlornueckue onepauun «u», 1 bubnuoreka HOK
«HEe» https://m.edsoo.ru/8al165b56
9 OmpenenieHne MCTUHHOCTH COCTaBHOTO 1 bubnuoreka HOK
BBICKA3bIBAHHUS https://m.edsoo.ru/8al65¢ct0
10 Tabnuiibl UICTUHHOCTH 1 bubnuoreka HOK
https://m.edsoo.ru/8al7afa6



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/8a17afa6

11 Jlornueckue 351€MEHTHI 1 bubnuoreka HOK
https://m.edsoo.ru/8al65¢94
12 KonTpoabnass paGora mno Teme 1 bubnnoreka HOK
«IJIeMeHTBI MaTeMaTHYeCKOi https://m.edsoo.ru/8al78c38
JIOTHKH
Pa3nes 2. AITOpuTMBI M MPOTPAMMHPOBAHHE

2.1. UcnoiHUTE M M AJITOPUTMBI. AJITOPUTMUYECKHE KOHCTPYKIIUM

13 [Tonstue anropurma. HcnonHurenu 1 0,5 bubnnoreka HOK

aNrOpPUTMOB https://m.edsoo.ru/8al17949e¢
Ilpaxkmuueckasn paboma 1:
Pazpabomka onsa dopmanvnozo
ucnoiHumens anzopumma,
npugooaueco K mpedyemomy
pe3yromamy npu KOHKpemHuvIxX
UCXOOHBIX OAHHBIX

14 CaoiicTBa alaropurTMma. Crioco0sI 1 0,5 bubnnoreka HOK
3aIlUCH aIrOpUTMa https://m.edsoo.ru/8a179606
Ilpakmuueckasn paooma 2:

Ilpeobpazosanue  ancopumma  u3
00HOIL (hopmbl 3anucu 6 Opyzyro.

15 AnropurMuueckas KOHCTPYKIUSA 1 bubnuoreka HOK
«crenoBanuey. JIMHEHHBIM anropuTMm. https://m.edsoo.ru/8al7afa6
Monyronosas AHATHOCTHYECKAS
padora.

16 AnroputMuueckas KOHCTPYKITUS 1 0,5 bubnuoreka HOK
«BETBIICHUE»: TIONHAS U HEMOJHAA https://m.edsoo.ru/8a163874
bopmbl
Ilpakmuueckan paboma 3:

Co30anue u  6vlnoIHEHUe  Ha
Komnbilomepe HeC10M4CHBIX
anzopummose ¢ UCHOIb306AHUEM
6emeeHuil onsa ynpaenienus
ucnoanumenem Pooom
17 AJlropuTMUYecKas KOHCTPYKLUSA 1 0,5 bubnnoreka HOK



https://m.edsoo.ru/8a165e94
https://m.edsoo.ru/8a178c38
https://m.edsoo.ru/8a17949e
https://m.edsoo.ru/8a179606
https://m.edsoo.ru/8a17afa6
https://m.edsoo.ru/8a163874

IIOBTOPEHUE.
Ilpakmuueckasa paboma 4:

"Pyunoe”  ucnonnenue - 20Mmogvlx
anzopummos  npu KOHKpemHubIX
ucxoouvix oOaunmnvix», «Cozoanue u

6bINONIHEHUE Ha Komnovlomepe
HeC10)CHBIX anzopummos c
UCNONIb306AHUEM YUKI106 u
6emeneHuil ona ynpaenenusn

ucnoanumenem Pooom

https://m.edsoo.ru/8a17998a

18

dopmManbHOE UCTIOJTHEHUE aliTOpPUTMA
Ilpakmuueckaa paboma 5: “Pyunoe”
UCHONIHEHUE 20MO6bIX AI2OPUMMOG
HPU KOHKPEMHBIX UCXOOHBIX OAHHBIX

0,5

bubnuoreka HOK
https://m.edsoo.ru/8al79aac

19

Pa3paboTka HECNOKHBIX alTOPUTMOB C
HCIIOJIb30BaHUEM IIUKJIOB TUTSt
yIpaBJieHUS dbopManbHBIMU
WCTIOJTHUTEIISIMH.

Ilpakmuueckaa paboma 6: ”Pyunoe’
UCNONIHEHUEe 20MOGbIX AN2OPUMMOE
npu KOHKPEemHbIX UCXOOHBIX
oannvixy, «Co30anue u evinoaHeHue
Ha Komnvlomepe HeC10MHCHBIX
anzopummoé ¢  UCHONb306AHUEM
UUKI08 U 6EMEICHUIL O/l YNPAGIEHUSA
UCNOTHUMENAMU Yepenawka,
Yepmeésricnuk

3

0,5

bubnuoTeka HOK
https://m.edsoo.ru/8al79¢1c

20

Pa3zpaboTka HECIOXKHBIX aJTOPUTMOB C
UCIIOJIb30BAaHUEM LIMKJIOB M BETBJICHUU
UL yIIpaBJICHUA bopmMansHBIMU
UCIIOJIHUTEIIAMU

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

21

Brinmonnenue anroputMoB
Ilpakmuueckan paboma 7:
"Pyynoe” ucnoineHue - 20MoGvlxX

0,5

bubnuoreka HOK
https://m.edsoo.ru/8al7a06a



https://m.edsoo.ru/8a17998a
https://m.edsoo.ru/8a179aac
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a179e1c

anzopummos npu KOHKDEemHbIX
UCXOOHBIX OAHHBIX

22

O06006111eHIE Hu cUucTEMAaTU3alUs
3HaHuil. KoHTposbHasi pabGora mo
TeMe «VICIOJTHUTEM M AJITOPUTMBI.
AJITOPUTMUYECKHE KOHCTPYKITHID)

bubnuoreka HOK
https://m.edsoo.ru/8al7al8¢

2.2. SI3bIK IPOrPaAaMMHUPOBAHUS

23 A3k mporpammupoBaHus. Cucrema bubnnoreka HOK
MIPOrpaMMHUPOBaHUS https://m.edsoo.ru/8al63874

24 [IepemenHslie. Onepatop 0,5 bubnnoreka HOK
MIPUCBAUBAHUS https://m.edsoo.ru/8al7ad6¢
Ilpakmuueckaa paooma 8: Ilepeas
npozpamma

25 [IporpammupoBanue JMHENHBIX 0,5 bubnnoreka HOK
QITOPUTMOB https://m.edsoo.ru/8al7b456
Ilpakmuueckasn paooma 9:

Butuucnenue nozuueckux gviparicenuil

26 Pa3paboTka mporpamm, coaepKammx 0,5 bubnnoreka HOK
OIepaTop BETBICHUS https://m.edsoo.ru/8al7afa6
Ilpakmuueckasn paooma 10:

Haxoxcoenue MUHUMYMA u
MaKcumMyma u3 08yx, mpéx u uemulpéx
uuce.

27 JuanoroBas oTjiajika MpoOrpaMm. 0,5 bubnnoreka HOK
Ilpakmuueckasn paooma 11: Pewenue https://m.edsoo.ru/8al7ad6c
K8aOpamHuo20 ypasHeHus

28 Hukn c¢ ycnosuem. Ilpakmuueckas 0,5 bubnnoreka HOK
paooma 12: https://m.edsoo.ru/8a163874
Anzopumm Ee¢xnuoa ons
Haxo0McOeHusn HOA 0gyx
HAMYpaaIbHbIX YUces

29 [ukn ¢ nepemenHoil. Ilpakmuueckas 0,5 bubnnoreka HOK

paboma 13: Pazbuenue 3anucu
HAMYPAIbHO20 YUCA HA OMOebHble

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



https://m.edsoo.ru/8a17a18c
https://m.edsoo.ru/8a163874
https://m.edsoo.ru/8a17ad6c
https://m.edsoo.ru/8a17b456
https://m.edsoo.ru/8a17afa6
https://m.edsoo.ru/8a17ad6c
https://m.edsoo.ru/8a163874

uugpot

30 OO0paboTKa CHUMBOJIBHBIX JTAHHBIX. 1 bubnuoteka HOK
https://m.edsoo.ru/8al7ad6c
31 O0600111IeHHE U CUCTEMATU3AIMS 3HAHUI 1 bubnmoreka HOK
0 TeMe «SI3bIK MPOrpaMMHUPOBAHUSDY https://m.edsoo.ru/8al 7ae8e
2.3. AHAJIM3 AJITOPUTMOB
32 Anamu3 anroputMmoB. OmnpezneneHue 1 bubnnoreka HOK
BO3MOXHBIX  PE3YJIbTaTOB  PabOTHI https://m.edsoo.ru/8al7afa6
aJITOpUTMA TPH 33JaHHOM MHOXECTBE
BXOJTHBIX JIAHHBIX
33 Ananuz  anroputmoB. OmnpeneneHue 1 bubnuoreka HOK
BO3MOKHBIX BXOJIHBIX JAHHBIX, https://m.edsoo.ru/8al7ad6¢c
MIPUBOJIANINX K JAHHOMY PE3YJIBTATy
34 PeszepBHblii  ypok. OO0oOmieHue u 1 bubnnoreka HOK
cHCTEeMaTH3alus 3HAHUNH M YMEHHH 110 https://m.edsoo.ru/8al7b456
Kypcy uHbopMaTHKH § Kiiacca
OBIIEE KOJIMYECTBO YACOB o | 34 7,5

[MTPOTPAMME



https://m.edsoo.ru/8a17ad6c
https://m.edsoo.ru/8a17ae8e
https://m.edsoo.ru/8a17afa6
https://m.edsoo.ru/8a17ad6c
https://m.edsoo.ru/8a17b456




YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYEHUKA

WNudopmaruka, 8 knace/ bocosa JIJI., bocoBa A.1O., Akunonepnoe obmiectBo «M3narenscTBo

METOAUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

Nudopmartuka, 8 kimacc/ bocosa JI.JI., bocoBa A.lO., AkimonepHoe oOmiecTBo «M3marenscTBo
«IIpocsemenne»

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU HUHTEPHET
bubnuoteka L{OK https://m.edsoo.ru




