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IHOACHUTEJIbBHAS 3AIIMCKA

AnantupoBaHHas pabodasi mporpaMma Mo MH(OpMaTHKEe Ha YpOBHE OCHOBHOTO OOILETO
0o0pa3oBaHUsI COCTAaBJIEHA Ha OCHOBE TPEOOBAHWI K pe3yabTaTaM OCBOCHHS OCHOBHOM
0o0pa3oBaTenpbHON MPOTPaMMbI OCHOBHOTO OOIEro oOpa3oBaHwus, mpenactaBieHHBIX B OI'OC
000, a Tarke (enepanbHO paboyeii MPOrpaMMbl BOCITUTAHHSI.

AnantupoBaHHas pabodasi mporpamma 1o MHGOpMaTUKe AAET MPEACTaBJICHUE O IIEIsX,
o01ieit crpaTeriu o0y4eHUs], BOCIUTAHUS M Pa3BUTHs, 00yJaIONMXCs CpeACTBaMH HHMOPMAaTHUKA
Ha 0a30BOM YpPOBHE, YCTAaHABJIMBACT 00s3aTEIBHOE MPEIMETHOE COIepKaHue, TPEeyCMaTPpUBAET
€ro CTPYKTYpHpPOBaHHE IO pasesiaM U TeMaM.

ApnantupoBaHHas paboyasi mporpaMma o WHGOPMaTHKE ONpeAeNsieT KOJIMYECTBEHHBIE U
KaueCTBEHHBIE XapaKTEPUCTUKN Yy4eOHOTO MaTepHalia JUis KaXJI0To rojja U3y4eHus, B TOM YHUCIIe
JUIS COAEP>KAaTeIbHOTO HAIMOJHEHHS PAa3sHOTO BHAA KOHTPOJIS (IPOMEXKYTOUYHOW aTTeCTalllu
00yJaronmxcsi, BCEPOCCHIICKUX MPOBEPOUHBIX pabOT, TOCYJAPCTBEHHOW NTOTOBOM aTTECTAILIHH).

ApantupoBaHHas pabouass mporpaMma Mo HUHQOpPMATUKe SBISETCS OCHOBOW s
COCTaBJICHUS aBTOPCKUX Y4EOHBIX TPOTPAMM, TEMATHIECKOTO TJIAHUPOBAHUS Kypca yIUTEIIEM.

Lensmu n3ydeHnss ”HGOPMATUKU HA YPOBHE OCHOBHOTO OOIIETO 00Opa30BaAHMS SIBJISTFOTCS:

dopMupoBaHHME OCHOB MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS Haykl WHQPOPMATHKH, JIOCTHDKCHHSM HAyYHO-TEXHHMYECKOTO Iporpecca U
0O0IIIeCTBEHHOM MPAKTUKH, 32 CUET pa3BUTHUS MpeACTaBICHUN 00 HHPOPMAIIUN KaK O BaXKHEHIIEM
CTpaTEerMyecKoM pecypce pa3BUTHS JUYHOCTH, TOCYJapcTBa, OOIIECTBA, MOHUMAHUS POJIH
MHQOPMAITMOHHBIX MPOIECCOB, MHPOPMAITUOHHBIX PECYPCOB U MHPOPMAITMOHHBIX TEXHOJIOTUI B
yCIOBUSIX MU (poBOi TpaHcopMalimu MHOTUX cep JKU3HU COBPEMEHHOTO OOINEeCTBA;

o0ecrieyeHre YCIOBHM, COCOOCTBYIONMX Pa3BUTHIO AITOPUTMUYECKOTO MBIIUICHUS Kak
HE00X0IMMOT0 yCIOBHS MPO(eCCHOHANIBHON IEATENIbHOCTH B COBPEMEHHOM HH(GOPMAIMOHHOM
00IIIeCTBE, MPEANOJIATraloIero CIOCOOHOCTh OOyJaromerocsi pa3onBaTh CIOXKHBIE 3a7a4yd Ha
0ojee mMmpocThle TOM3aJaud, CPAaBHUBATh HOBBIE 33/laud C 3aJauyaMi, PEUIEHHBIMHU paHee,
OTIPEENIATh Wark JUIsl JOCTHUKEHUS pe3yibTaTa U Tak Jajee;

dopMHpOBaHME W PA3BUTHE KOMIIETCHIIMH OOYJalOUMXCS B OOJACTH HCIOJIb30BAHUS
MH(QOPMAIITOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI, B TOM YHMCIie 3HAaHUH, YMEHUH U HAaBBIKOB
pabotel ¢ wH}OpPMaNKEH, TPOrpaMMHPOBAHHS, KOMMYHUKAIIMH B COBPEMEHHBIX IH(POBBIX
cpeax B yCIOBUSIX oOecrneueHuss MHGOPMALlMOHHOM 0€301MacHOCTH JIMYHOCTU 00Yy4JaIoIIerocs;

BOCITUTAaHHE OTBETCTBEHHOTO W HM30MPATEIBHOTO OTHOLICHHS K HMHQPOPMALHH C YdETOM
IPAaBOBBIX M OTHYECKMX aCMEKTOB €€ paclpoCTpaHEHHUs, CTPEMJICHHS K IIPOJOIDKCHHIO
oOpa3oBaHus B 001aCTH WHQPOPMAIIMOHHBIX TEXHOJOTHI M CO3HMAATENbHOW JEATENbHOCTH C
MpUMEHEHUEM CPeICTB MH(QOPMAIIMOHHBIX TEXHOJIOTHH.

HudopmaTika B OCHOBHOM 0011ieM 00pa30oBaHUU OTPAXKAET:

CYIHOCTh WH(OpPMATHKA KaK HAyYHOW UCIUIUIMHBI, W3Yy4aromeld 3aKOHOMEPHOCTH
MPOTEKAHUS W BO3MOXXHOCTH AaBTOMATH3AlMU WHQPOPMAIIMOHHBIX IMPOIECCOB B Pa3IMYHBIX
CUCTEMaX;

OCHOBHBIE O0JIACTM TIPUMEHEHHS HWH(MOPMATUKU, MPEkKAE BCEro HHGPOPMALIMOHHBIE
TEXHOJIOTHH, YIIPABJICHHUE U COI[UANIbHYIO cepy;

MEK T CIIUTUTMHAPHBIN XapakTep WHPOPMATHKA U MH(QOPMAIIMOHHOM JIEATSILHOCTH.

W3ydenne wHQOPMATUKM OKa3bIBae€T CYIIECTBEHHOE BIHMsSHUE Ha (GOpMUpPOBAHUE
MHUPOBO33pEHHUS 00yJaIOIIeTOCs, €ro )KU3HCHHYIO MO3UIINIO, 3aKIabIBACT OCHOBBI TOHUMAaHUS
NPUHIHUIOB (YHKIMOHUPOBAHHUS ¥ WCIOJB30BaHUS HWHOOPMAIMOHHBIX TEXHOJIOTHH KAk



HEOOXOJMMOT0 WHCTPYMEHTA IPAKTUUYECKH JIO00W MeATeIbHOCTH W OJHOTO0 W3 Haumbosee
3HAUYMMBIX TEXHOJOTHYECKUX JOCTHKEHUN COBPEMEHHOUN NHUBUIU3AIMK. MHOTHE MpPEeIMETHBIC
3HAHUS M CIOCOOBI JEesTeIbHOCTH, OCBOCHHBIE OOYyJarOUMMUCS MPU H3y4eHUH HHQOpMaTHUKH,
HaXoIT TpPUMEHEHHWE KaK B paMKax o00pa3oBaTeIbHOIrO0 MpoIlecca MPH H3YYCHHH JPYIux
MpPEIMETHBIX 00NacTei, TaK M B MHBIX JKU3HEHHBIX CUTYAI[USX, CTAHOBATCS 3HAUMMBIMU MJIsi
(hopMUPOBAHUS KAYECTB JINYHOCTH, TO €CTh OPUECHTHPOBAHBI HAa (JOPMHUPOBAHNE M ETAITPEIMETHBIX
U THYHOCTHBIX PE3YIbTaTOB O0YUEHUS.

OcHoBHBIC 3amaun ydeOHoro mpenmera «Mupopmarnkay — chopmupoBarh Yy
00yJaIOIIMXCSL:

MOHMMAaHHUE TMPUHIIUIIOB YCTPOWCTBAa M (YyHKIUOHUPOBAHUS OOBEKTOB IHH(POBOTO
OKPY)KCHHS, TIPEJCTABJICHHUS 00 WCTOPUM M TCHACHIMAX Pa3BUTHS WHQPOPMATHKH TIEpHOIA
1 QpoBoit TpaHchopMali COBPEMEHHOTO O0IIeCTBA;

3HAHWS, YMEHUS U HABBIKM TPAMOTHOM ITOCTAHOBKHU 3a/1a4, BO3HUKAIOIIMX B MIPAKTHYCCKON
NESITeTLHOCTH, JJI UX PEHICHUS C TOMOIIBI0 WH(QOPMAIIMOHHBIX TEXHOJIIOTHH, YMEHHS U HABBIKU
dopMan30BaHHOTO OMMCAHUS TOCTABICHHBIX 33/a4;

0a3oBbIe 3HAHUS 00 MHPOPMAITMOHHOM MOJCIIUPOBAHUHU, B TOM YHCJIE O MaTEMaTUUYECKOM
MOJICTTUPOBAHUH;

3HaHHE OCHOBHBIX AJTOPUTMUYECKMX CTPYKTYp U YMEHHE MPUMEHATh 3TU 3HAHUS IS
MOCTPOCHHUS AITOPUTMOB PEIICHUSI 337124 110 UX MATEMATUUECKIM MOJICIISIM;

YMEHHUSI U HaBBIKA COCTABJICHUSI MPOCTHIX MPOTPaMM IO MOCTPOSHHOMY ajJrOpUTMy Ha
OJIHOM W3 SI3BIKOB TTPOTPAMMHPOBAHWS BEICOKOTO YPOBHS,

YMEHUSI W HaBBIKA S(PPESKTUBHOrO MCHOIB30BAHUS OCHOBHBIX THIIOB MPHUKIAIHBIX
nporpamMm (TIPUJIOKEHHH ) 00IIeTo Ha3HauYeHHsT U WH(GOPMAITMOHHBIX CUCTEM ISl PEIICHUS C X
MOMOIIBIO TPAKTUYECKUX 3afady, BIAJCHHE 0a30BBIMH HOpPMaMU HHQOPMALIMOHHOW STHUKU H
npaBa, OCHOBaMH MH(OPMaIIMOHHON O€30MacCHOCTH;

YMEHHE TPAMOTHO HWHTEPIPETHPOBATH PE3yIbTAThl PEIICHUS MTPAKTUYECKUX 337ad C
NOMOIBI0  HWHGOPMAIMOHHBIX  TEXHOJNOTHH, MPUMEHSATh TMONyYEHHBIE pe3yJabTaThl B
MIPAKTUYECKOU JIEATENBHOCTH.

Llenu w 3amaun u3ydeHus: UHPOPMATUKH Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
OTPENENAIOT CTPYKTYpY OCHOBHOTO COJEpXKaHUs Y4eOHOro mpeaMeTa B BHUJIEC CICAYIOUMX
YETBIPEX TEMATHYECKUX PA3/EIIOB:

U QpoBas rpaMOTHOCTH;

TEOPETUYECKNE OCHOBBI HH(POPMATHKH;

AJITOPUTMBI U TPOTPAMMHPOBAHHE;

MHQOPMAIIMOHHBIE TEXHOJIOTUH.

Ha usyuenue nundopmatuku Ha 6a30BoM ypoBHe oTBoauTcs 102 vaca: B 7 kiacce — 34 vaca
(1 gac B HEexemo), B 8 wracce — 34 yaca (1 yac B Heneno), B 9 kimacce — 34 gaca (1 yac B Hezeo).



COJEPKAHUE OBYYEHUA
8 KJIACC

TeopeTnyeckne 0CHOBbI MH( OPMATHKH

Cucrembl CYHC/ICHUA

Heno3umnuonuele M MO3UIMOHHBIE CcHUCTeMbl cuucieHus. Angasut. OcHoBaHUE.
Pa3zsépuyras dopma 3amucu uucna. IlepeBon B IECATUYHYIO CHUCTEMY YHCENl, 3allMCAaHHBIX B
JPYIHX CHCTEMAax CUUCIICHUS.

Pumckas cucrema cuuciaeHus.

JBonuHas cucrema cumcieHus. llepeBon uenbix yucen B npenenax or 0 mo 1024 B
JBOMYHYIO CHCTeMy cuucieHus. BocemepuuHnas cucrema cuucinenus. IlepeBon umcen wus3
BOCBMEPHUYHOM CHCTEMBI B IBOUYHYIO M JIECITUYHYIO cUCTeMbI U 00partHo. IllecTtHaanarepuunas
cuctemMa cuucienus. IlepeBojy uMcen W3 IIECTHAAIATEPUYHON CHCTEMBI B JBOUYHYIO,
BOCBMEPHUYHYIO U JIECITUYHYIO CUCTEMbI U 00paTHO.

Apudmernyeckre onepanuy B IBOUYHON CHCTEME CUMCIICHUSI.

DJIeMeHTbl MaTeMaTH4eCKOi JTOTMKHU

Jlornueckue BbICKa3biBaHMsA. Jlormyeckne 3HA4YE€HMs BBICKA3bIBAaHWU. DJIEMEHTapHbIE U
COCTaBHbIE BbICKa3bIBaHUsL. Jlornueckue onepanuu: «im» (KOHbIOHKIUSL, JTOTHYECKOe YMHOKEHHUE),
«n» (TU3BIOHKIMS, JIOTHYECKOE CIOXKEHHE), «Hey» (Jlormueckoe oTpuuanue). IIpuopurer
JOTH4YecKUX onepanuil. OnpeneseHne HCTUHHOCTH COCTaBHOIO BBICKA3bIBAHUS, €CIIM U3BECTHBI
3HAUEHUsI HUCTUHHOCTU BXOAALUMX B HEro DJJIEMEHTApHBIX BbICKa3biBaHUH. Jlornueckue
BbIpaxeHUs. [IpaBuna 3ammcu joruueckux BbIpaxeHHi. [locTpoeHune TabIMI] MCTMHHOCTH
JIOTUYECKUX BBIPAKECHUM.

Jlornueckue 31eMEHTBI. 3HAKOMCTBO € JIOTHUECKMMHU OCHOBAaMH KOMITBIOTEpA.

AJITOPUTMBI ¥ NIPOTPAMMHPOBaHUE

HcnosnnTe M 1 aJITOPATMBI. AJITOPUTMHYECKHE KOHCTPYKIMH

Ilonsrue anroputma. McnoaHuTenu anropuTMOB. AJNTOPUTM KaK IUIaH YIPABICHUS
UCIIOJIHUTEIIEM.

CgoiictBa anroputma. CrocoObl 3amucH anropuTMa (CIOBECHBIH, B BUJE OJIOK-CXEMBI,
nporpamma).

AnroputmMudeckue KOHCTpYKUMH. KoOHCTpyKuus «cienoBaHue». JIMHEMHBIM alropuTM.
OrpaHnyYeHHOCTh JIMHEHHBIX QJITOPUTMOB: HEBO3MOXHOCTb IIPEIYCMOTPETH 3aBHCHUMOCTb
[IOCJIEZIOBATEIbHOCTH BBINOIHAEMBIX AEUCTBUN OT UCXOAHBIX JAHHBIX.

KoHcTpykius «BeTBIeHHe»: OJIHAs U HenodHas GopMbl. BelIonHeHne 1 HEBBITIOJIIHEHUE
ycioBHS (MICTUHHOCTD U JIOKHOCTbH BbICKa3bIBaHUsI). [IpocThie U cOcTaBHBIE YCIOBHUSL.

KoHCcTpyKuus «@IOBTOPEHHUs»: LHUKIBI C 33JaHHBIM YHMCIOM HOBTOPEHHM, C YCIOBHUEM
BBIITOJIHEHUS, C TIEPEMEHHON LIUKIIA.

Pa3paboTka ans GopMaIbHOTO HCHOTHUTENS AITOPUTMA, MPUBOJIETO K TpedyeMomy
pe3yabTaTy HpH KOHKPETHBIX HCXOJHBIX JaHHBIX. Pa3paboTka HECIOXKHBIX aJTOPUTMOB C
M CII0JIb30BAHHMEM IIUKIOB M BETBJICHUH U151 ynpaBieHus GopMaIbHbIMU UCIIOJHUTESIMH, TAKUMU
kak Pobot, Yepenamka, YepTéxHUK. BbinmoiaHeHHe aIropuTMOB BPYYHYIO M Ha KOMIIBIOTEpE.
CuHTakcu4eckue U jornyeckue oumoku. OTKasbl.

S3bIK NpOrpaMMHpPOBaHUsI

SAzpik  mporpammupoBaHus  (Python, C++, [Ilackans, Java, C#, IlkonbHbIi
AnroputMudecKkuil f3bIK).



Cucrema nporpaMMHUpPOBAHUS: PEAAKTOP TEKCTA IIPOTPAMM, TPAHCIATOP, OTIAUUK.

HepeMeHHa;I: TUII, UMs1, 3HAUCHUC. HCJIBIC, BCHICCTBCHHBIC 1 CUMBOJIBHBIC IICPCMCHHBIC.

Omnepatop npucBanBaHus. Apu(MeTHUYECKHEe BBIPAKEHHUS U MOPSAOK UX BBIYUCICHUS.
Omnepanuu ¢ HenbIMU YUCJIaMU: LIETIOYMCIEHHOE JIeNIEHNE, OCTATOK OT JEJICHUSI.

BetBnenus. CocTaBHbBIE yCIOBHS (3AMUCh JIOTUUECKUX BBIPAKEHUN HA U3y4aeMOM SI3bIKE
nporpamMmmupoBanus). Haxoxaenne MUHUMyMa U MakCMMyMa U3 JIBYX, TPEX M YETHIPEX YHCElL.
Pemenne KBaJApaTHOI'O YpaBHCHUA, UMCIOIICTO BCUICCTBCHHBIC KOPHHU.

JwnanoroBas oTyiagka MporpamMm: NOIIAroBO€ BBIMOJIHEHUE, TPOCMOTpP 3HAYEH MM BEJINYNH,
OTJIQJI0UYHBIN BBIBOJI, BBIOOP TOUKH OCTAHOBA.

[k ¢ ycnoBuem. Anroput™m EBkimaa [uist HaXOKACHHUS HauOOJBINETO OOIIEro AeTUTENs
JIBYX HaTypaJIbHbIX uncen. Pa3Ouenue 3anucu HaTypalbHOIO YMCia B MO3UIMOHHON CHUCTEME C
OCHOBaHMEM, MEHBIIM WM paBHBIM 10, Ha OTAeNbHBIC TU(PHI.

[uxi ¢ mepeMeHHOM. ANTOPUTMBI MPOBEPKU JETUMOCTH OJHOTO IIEJI0T0 YMCIIa Ha JIPYroe,
IIPOBEPKU HATYpPAIBHOIO YKMCla Ha IIPOCTOTY.

OOpaboTka  CUMBOJBHBIX JaHHbIX. CHUMBOJBHBIE  (CTPOKOBBIE)  IEpEMEHHBIE.
[NocumBonbHas 06paboTka cTpok. [1oacuéT yacToTh MOSABIEHUSI CUMBOJIA B cTpoke. BeTpoeHHbIE
GyHKIMM U1 00pabOTKU CTPOK.

AHAJIU3 aJIrOpUTMOB

OmpeneneHne BO3MOXKHBIX PE3YyJAbTaTOB PA0OTHl ITOPUTMA MpPH JaHHOM MHOXXECTBE
BXOJHBIX JAaHHBIX, OIPEICICHUE BO3MOXKHBIX BXOJHBIX JAHHBIX, NPUBOIAUMX K JaHHOMY
pe3yabTary.



INTAHUPY EM BIE PE3YJIbTATDBI OCBOEHUAA ITPOI'PAMMbI 1o
NHO®OPMATUKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydyenne mH@OpMATUKM Ha yYpOBHE OCHOBHOTO OOIIETO OOpa30BaHMS HANpaBlIEHO Ha
JOCTH)KEHUE OOYJaloIMMUCS JHMYHOCTHBIX, METalpeIMETHBIX U TMPEAMETHBIX Ppe3ylIbTaToB
OCBOCHHUS COZIEpKaHMS yUEOHOTO MpeaMeTa.

JIMYHOCTHBIE PE3YJIbTATDHI

JInuHOCTHBIE pE3ynbTaThl MMEIOT HAIPABJICHHOCTh Ha PEIICHHE 3aJa4 BOCIHUTAHUS,
Pa3BUTHS U COLMATN3ALUH O0YJaIOUMXCSl CPEICTBAMU yU€OHOTO IIpeaIMeTa.

B pesynbrate m3ydeHuss MHPOPMATUKA HA YPOBHE OCHOBHOTO OOILEro 0oOpa3oBaHUs Y
obyuaromerocss OyayT cOpMHUPOBAHBI CIEAYIOMME JIMIHOCTHBIC PE3YIbTATHl B YACTH

1) maTpuOTHYECKOr0 BOCIIUTAHMSA:

LEHHOCTHOE OTHOILIEHHE K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUUECKOMY M HAy4YHOMY
HacJIe1I0, TOHUMaHue 3HaueHUs] MHQOPMATUKN KaK HayKd B KU3HHM COBPEMEHHOTO OOILECTBa,
BJIaJIEHUE JI0CTOBEPHOI MH(opMaIueil o mepeJoBbIX MUPOBBIX U OT€UECTBEHHBIX JOCTHKEHUSX B
oOnacti MH@POPMATHKKM W HHMOPMALMOHHBIX TEXHOJIOTUH, 3aMHTEPECOBAHHOCTh B HAYYHBIX
3HaHUAX O UHPPOBOI TpaHCPOPMAIIMK COBPEMEHHOTO OOIIECTBA;

2) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

OpUEHTALUsl HA MOpaJIbHbIE LIEHHOCTH U HOPMbI B CUTYallUMsX HPABCTBEHHOIO BBHIOODA,
TOTOBHOCTbH OLICHUBATh CBOE MOBEJACHUE M IMOCTYIKH, a TAKKE MOBEICHUE U MOCTYIKH IPYTHUX
JIOJIEd C TO3WLMM HPABCTBEHHBIX M IPAaBOBBIX HOPM C Y4ETOM OCO3HAHMS IOCIEICTBUH
IIOCTYIIKOB, aKTUBHOE HEMPUATHE aCOLMAIbHBIX IIOCTYIIKOB, B TOM uncie B IHTepHeTe;

3) rpaIaHCKOr0 BOCIIUTAHMS

IIPE/ICTABICHUE O COLMAIbHBIX HOpPMax M MpaBWIaX MEXKIUYHOCTHBIX OTHOLIEHUH B
KOJUIEKTHBE, B TOM YHUCIIE€ B COLMAJBHBIX COOOIIECTBAX, COOMIOIEHNE MPaBUl O€30MacHOCTH, B
TOM 4YHCJI€ HaBBIKOB 0€30MaCHOTO MOBEAECHUS B UHTEPHET-CPEJie, TOTOBHOCTh K pa3HO00pa3Hoi
COBMECTHOW JeATE€IbHOCTH MPU BBIIOJHEHUH Y4eOHBIX, MO3HABATEIbHBIX 33/a4, CO3JaHUHU
y4eOHBIX MPOEKTOB, CTPEMJIEHHE K B3aMMOMOHMMAHHUIO W B3aMMOIIOMOLM B Ipoliecce 3TOi
y4eOHOH JeATeIbHOCTH, TOTOBHOCTh OIIEHMBAThH CBOE MOBEACHUE U IMOCTYIIKA CBOMX TOBApHUIICH
C O3UILIMU HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MTOCIEACTBUMN ITOCTYIIKOB;

4) neHHOCTe i HAYYHOT0 MO3HAHHUSA

cOPMUPOBAHHOCTh ~ MHPOBO33PEHYECKUX  HIpEACTaBIeHUH 00 uHdopmanuu,
MHQOPMALIMOHHBIX Mpoueccax U  MHQOPMALMOHHBIX TEXHOJIOTUSX, COOTBETCTBYIOIMX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U OOIIECTBEHHOM NMPAKTUKU U COCTABJISIFOIIMX 0a30BYIO
OCHOBY JUIsl TOHUMAaHUs CyIIHOCTH Hay4YHON KapTHHBI MUPAa;

MHTEpEC K OOY4EHHWIO M IO3HAHWIO, JIOO03HATENBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa30BaHMI0, OCO3HAaHHOMY BBIOOPY HANPaBICHHOCTH U YPOBHs 00y4eHUs B AajbHEHIIEM;

OBJIaJICHUE OCHOBHBIMU HAaBBIKAMU HCCJIEIOBATEIbCKON JIEATENIbHOCTH, YCTaHOBKAa Ha
OCMBICTICHHE ONBITA, HAOMIONEHUH, TOCTYNKOB U CTPEMJICHHE COBEPIICHCTBOBATh IyTH
JOCTUKEHUS UHIUBUAYaIbHOTO U KOJIJIEKTUBHOTO OJIaronoy4us;

cOpMHPOBAHHOCTh ~ MH(POPMALIMOHHONH  KyJABTYpbl, B TOM  4YHCIIE  HaBBIKOB
CaMOCTOSITeTbHON PabOThl C y4€OHBIMH TEKCTaMH, CIIPABOYHOM TUTEPaTypold, pa3HOOOpa3HBIMU
CpeacTBaMH UH(QOPMaIlMOHHBIX TEXHOJIOTUH, @ TAKKE YMEHHUS CAMOCTOSITEIIbHO OIPENEIISTh LENH
CBOETO 00y4eHH S, CTaBUTh U (POPMYIHPOBAThH AJIs ceds HOBBIE 3a7auMl B yu€Oe 1 03HaBaTeIbHON
NEeSITeTbHOCTH, Pa3BUBATh MOTHBBI M MHTEPECHI CBOEH MO3HABATENbHOM J1EATEIbHOCTH;

S) popmupoBanus KyJbTYpbI 310POBbi:



OCO3HaHME LIECHHOCTH HU3HHU, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/I0POBBIO, YCTAHOBKA
Ha 3/10pOBBIA 00pa3 *KHM3HU, B TOM 4YMCJIE M 3a CUYET OCBOCHHUS U COOIIOAEHUS TpeOOBaHUI
0e30macHOM SKCIUTyaTalluy CPeACTB MH(OPMAIIMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOTU;

6) TPy10BOr0 BOCIIMTAHUSA:

MHTEpEC K MPaKTHUYECKOMY M3yueHHIo npodeccuii u Tpyaa B cdepax npodeccuoHaaIbHON
NESITETbHOCTH, CBSI3AHHBIX C MH(OPMATHUKOHN, MpPOrpaMMHUpPOBAHUEM U HHQPOPMAIIMOHHBIMU
TCXHOJIOTUAMH, OCHOBAHHBIMU Ha JOCTHUIKCHUAX HAYKH I/IH(bOpMaTI/IKI/I U HAYYHO -TCXHUYCCKOI'O
nporpecca;

OCO3HAHHBIM BBIOOP W TMOCTPOEHHE HWHIUBUAYaIbHOW TpPAaeKTOpUU OOpa3oBaHUS U
KU3HEHHBIX [IJIAHOB € YYETOM JIMYHBIX M OOILIECTBEHHBIX MHTEPECOB U OTPeOHOCTEI!;

7) 3K0JI0OTrH4€eCKOr0 BOCIIMTAHMS :

OCO3HaHME ITI00aJTBHOTO XapakTepa 3KOJIOTHYECKHX MPpobIeM U MyTeil UX pelieHus, B TOM
YHcIie ¢ yu€TOM BO3MOKHOCTEH MHGOPMAIMOHHBIX U KOMMYHHUKAIIMO HHBIX TEXHOJIOTHIA;

8) apanranum oOy4yamwomerocsi K H3MEHSIOIMMCH YCJIOBMAM COUUAJIBHOH M
NMPUPOIHOI Cpe/bl:

OCBOEHHE OOyJalOUMMKCS CONHMAIBHOTO OIbITAa, OCHOBHBIX COIMAJIBHBIX POJICH,
COOTBETCTBYIOLIMX BEIyIeH JeATeIbHOCTH BO3pacTa, HOPM M MpaBUI OOIIECTBEHHOIO
noBesieHus, (JOpPM COLMAIBHOM KHU3HU B IPyNIax U COOOLIECTBAX, B TOM YHUCIIE CYIECTBYIOIIMX
B BUPTYaJIbHOM IIPOCTPAHCTBE.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeranpeameTHble pe3ylbTaThl OCBOCHUS MpPOrpaMMbl MO HHGOPMATHKE OTPaKaroT
OBJIAZICHUE YHUBEpCaTbHBIMU y4eOHBIMU NEeNCTBUSAMU — MO3HABATEIHLHBIMU,
KOMMYHUKATUBHBIMH, PETYISTUBHBIMHU.

Ilo3naBaTeibHbIE YHUBEPCAJIbHbIE YueOHbIE 1€ HCTBHUS

Ba3oBble joruyeckue AeicTBHUS:

YMEHHE OIpeACTsITh TOHSTHS, CO3/IaBaTh OOOOINCHUS, YCTaHABJIMBATh aAHAJIOTHH,
K1accu(pUITUPOBaTh, CAMOCTOSTENIFHO BHIOMpATh OCHOBAHMS M KPUTEPHUHU Ui KIacCU (U KalluH,
YCTaHaBJIMBATh NMPUUYNHHO-CICJACTBCHHBIC CBS3U, CTPOUTH JIOTUUECKUE DPACCYKICHUS, NeaTh
YMO3aKIIOYEHUs (MHAYKTUBHbBIC, NEAYKTUBHbBIEC U 11O aHAJIOTHH) U BHIBOJIBI;

YMEHHUE CO3[1aBaTh, IPUMEHATh U MPeoOpa30BhIBATh 3HAKU M CHMBOJIBI, MOJEIU U CXEMbI
JUTSI pellieHUsl Y4eOHBIX U MO3HABATEIBHBIX 3a/1a4;

CaMOCTOSITEIbHO BBIOMpATh croco0 peleHus: ydeOHOW 3afayu (CpaBHUBATh HECKOIBKO
BApUAHTOB PEILICHUS, BEHIOMPATh HAaNOOJIee TTOAXO AN ¢ YIETOM CaMOCTOSTEIHHO BBIJICTICHHBIX
KPUTEPUEB).

ba3oBble ucciiegoBaresibCckue aeMCTBUS:

GopMyTHpPOBaTH BOIMPOCH, (DHUKCHPYIOIME pPa3pbiB MEXKIAY PEATbHBIM U JKEIaTeIbHBIM
COCTOSIHMEM CHUTYalluH, 00bEKTa, ¥ CAMOCTOSATEIBHO YCTAHABIMBATH HCKOMOE U JaHHOE;

OIIEHUBATh HA MPUMEHUMOCTh U JOCTOBEPHOCTh MHEMOPMAIMIO, TOIYYCHHYIO B XOJE
HCCIeI0BaHUS;

IIPOTHO3UPOBATh BO3MOXKHOE JlaJIbHEWIee pa3BUTHE IIPOLIECCOB, COOBITUH U HX
MOCIICJICTBUS B QHAIIOTUYHBIX UM CXOJHBIX CUTYAITUsX, & TAKOKE BBIIBUTATH MPEAMOIOKEHUS 00
UX Pa3BUTHU B HOBBIX YCIIOBUSIX U KOHTEKCTaX.

Padora ¢ undopmaumeii:



BBIABIIATH AePUIIMT MHPOpPMALUU, JAHHBIX, HEOOXOIMMBIX JIJISl PEIICHUS MOCTaBJICHHOMN
3aa4H;

MPUMEHATh pa3IUYHbIE METOJAbI, MHCTPYMEHTHl W 3alpochl TMpU MOUCKE U OTOOpe
WHQOPMAITUHU WUITU JAHHBIX U3 UCTOYHUKOB € Y4ETOM MPEITIOKEHHON yIeOHOM 3a1a9u 1 3aTaHHBIX
KpPUTEPUEB;

BBIOMPATh, AHAIM3HPOBATH, CHCTEMATH3UPOBATh W HWHTEPIPETHPOBATH WH(OpPMAIIHIO
Pa3IHYHBIX BUIOB U (JOPM MPECTABIICHHUS,

CaMOCTOATEILHO BBIOMpATh ONTUMAIBHYIO (GOpMY TpEACTaBICHUs WHGOpPMAIIUA |
WJUTFOCTPUPOBATh PelaeMble 33a4i HECIOKHBIMU CXeMaMH, JuarpaMMaMi, WHOU Tpadukor u
WX KOMOMHAITUSMU;

OIICHUBATh HAAGKHOCTh WH(POPMAIIMU IO KPUTEPHSAM, MPEIUIONKCHHBIM YIHTEIIEM HWITU
chOpMYyTHPOBAHHBIM CAMOCTOSTENHHO;

3(peKTHBHO 3aITOMHUHATH U CHCTEMATU3UPOBATh HHGOPMAITHIO.

KoMMyHuUKAaTHBHBIC YHHBEPCAJIbHbIC y4eOHbIE JeiiCTBHUA

ObueHue:

COITOCTAaBIISATH CBOM CYXJIEHUS C CY)KICHUSIMU APYTUX YHACTHUKOB JIMAora, OOHapy)KUBATh
pa3nuure U CXOJCTBO MO3UITUK;

NyOJIMYHO  MPEACTABIATH  PE3YJIbTaThl  BBIIIOJIHEHHOIO  OMNbITAa  (IKCIIEPUMEHTA,
HCCIIEIOBAHU S, TIPOEKTA);

CaMOCTOSITEIbHO BBIOMpPATh (opMaT BBICTYIICHUS C Y4ETOM 3a/ad Mpe3eHTaluud U
0coOeHHOCTeH ayTUTOPUH U B COOTBETCTBUU C HUM COCTaBJISTh YCTHBIE U MHUCbMEHHBIE TEKCTHI C
U CIIOJIb30BAaHMEM HILTIOCTPATUBHBIX MAaTEPHAJIOB.

CoBMecTHas 1eSITeJILHOCTD (COTPYAHUYECTBO):

MOHMMATh U MCIOJIb30BaTh MPEUMYILECTBA KOMaHAHON M WHIUBUyabHOW paboThI MpH
pelIeHN N KOHKPETHOW MpOoOJIeMbl, B TOM YHCIIE IPU CO3JaHUU HH(POPMAILIMOHHOTO MPOJIYKTa;

OpPUHUMATD IIeJIb COBMECTHOM HH(POPMAIIMOHHON JesATeNbHOCTH To cOopy, 00paboTke,
nepenaue, Gopmanuzanuu UHGOPMAIUH, KOJIEKTUBHO CTPOUTDH NEHCTBUS MO €€ NOCTUKEHUIO:
pacrpesiensTs poiu, J0roBapuBaThCs, 00CYKAAaTh MPOIECC U PE3yIbTaT COBMECTHOM paboThI;

BBITIOJIHATH CBOIO YacTh paboThl ¢ MH(opMmanueil uinu MHOOPMALMOHHBIM MPOIYKTOM,
JIOCTUTasl KAUECTBEHHOIO pe3y/bTara 10 CBOEMY HallPaBJICHUIO U KOOPAUHUPYS CBOU ACUCTBUS C
JPYI'MMH WIEHAaMU KOMaH/JIbI;

OLICHUBATh KAU€CTBO CBOETO BKJIa/a B 00IMi MHGOPMALMOHHBINA IPOIYKT MO KPUTEPHUSIM,
CaMOCTOSITEIBHO C(HOPMYIIMPOBAHHBIM YJACTHUKAMHU B3aUMO/JICHCTBHS;

CpaBHUBATh pe3yibTaThl C MCXOAHOW 3alaueid M BKIAJ KaXKJIOTO YiieHa KOMaHIbl B
JOCTHO)KEHUE PEe3yNbTaToOB, Pa3leNsaTh cepy OTBETCTBEHHOCTH W MPOSBISATH TOTOBHOCTH K
IIPEIOCTABJIEHUIO OTUYETA MTEPE TPYIIION.

PeryasiTuBHbIe YHHBepcaJibHble YU4eOHbIe /1eCTBHA

Camoopranuszanus:

BBISIBJIATD B )KM3HEHHBIX U YUEOHBIX CUTYAIUAX POOJIEMBI, TPEOYIOIIME PELICHUS;

OPUEHTHPOBAThCA B PA3MUYHBIX MOAXOAAX K MPUHATHIO PEIICHUH (MHIUBUIYaIbHOE
MPUHATHE PEIICHUH, TPUHITHE PEUICHUH B TPYIIIE);

CaMOCTOATEIBHO COCTABJISATh AJITOPUTM pELICHUS 3aJaud (MM €ro 4acTh), BHIOMPATH
crnoco0 pemeHuss y4eOHOM 3agayd Cc  y4€TOM HMMEIOIMXCS PECYpcOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEeHTUPOBATh MpeAiaracMble BapHaHThl PEILICHUH;



COCTaBJIATh IUIAH JAEHCTBUH (IUIaH pealu3aliyd HaMEUYEHHOIO aJrOpuTMa pEeLICHUS),
KOPPEKTUPOBATh MPEUIOKEHHBIH AITOPUTM € YYETOM MOJy4eHUS HOBBIX 3HAaHUN 00 M3ydaeMoM
00BeKTE;

JieNiaTh BBIOOP B YCIIOBUSIX TPOTHBOPEUYMBON MHGPOPMALMK M OpaTh OTBETCTBEHHOCTH 3a
pEILEHHUE.

CamMokoHTpPOJIb (pedaekcusi):

BJIAJIETh CIOCOOAMH CAMOKOHTPOJIS,, CAMOMOTHBAIIMHU U peIeKCHU;

JlaBaTh OLICHKY CUTYallMy U IIpeuiararh IjaH €€ N3MEHECHUS,;

YYUTBIBATh KOHTEKCT U NPEABUAETH TPYJHOCTH, KOTOPbIE MOT'YT BOZHUKHYTH IPH PELICHUU
y4eOHOM 3a7a4M, alalTHPOBATh PELICHNE K MEHSIOLUIMMCS 00CTOSITEIIbCTBAM;

OOBSICHATh NPUYMHBI JIOCTHXKEHUSI (HENOCTUKEHUS) Ppe3yabTaToB HHGOPMaIMOHHOMN
JIeATENIbHOCTH, JaBaTh OLIEHKY NPUOOPETEHHOMY OIBITY, YMETh HAaxXOJIUTh MO3UTHBHOE B
MIPOMU3OLIEAIIEH CUTYalUH;

BHOCHUTb KOPPEKTUBBI B JESTEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENHCTB, U3MEHUBIIMXCS
CUTYallU}, yCTAaHOBJIEHHBIX OIIMOOK, BOHUKIIMX TPYAHOCTEH;

OLICHUBATh COOTBETCTBHE PE3YyNbTaTa L€ U YCIOBUSIM.

IMOIMOHAIBHBIN MHTEJJIEKT:

CTaBUTh €051 HA MECTO JIPYroro 4ejaoBeKa, IOHUMaTh MOTUBBI M1 HAMEPEHHUSI JPYroro.

IIpunsitue cedst m Apyrux:

OCO3HaBaTb HEBO3MOXHOCTb KOHTPOJMPOBATh BCE BOKPYT NAXE B YCIOBHUAX OTKPBITOIO
JOCTYIIa K JIIOOBIM 00BEMaM MHopMaIum.

MMPEIMETHBIE PE3YJIbTATbBI
K xon1ty oOyuenust B 8 kj1acce y odydarommerocss Oyayr copMHpPOBAHBI CIICAYIOIIME YMECHHUS:

MOSICHATH HA MPUMEPAX PA3TUUM MEXKAY HO3ULIMOHHBIMU U HETTO3UI[MOHHBIMHU CUCTEMAMHU
CUHCJICHUS,

3alKUChIBaTh U CpaBHUBATh 1enble uyncia or 0 go 1024 B pa3nuyHBIX MO3UIIMOHHBIX
CHUCTEeMax cuucieHus (C OCHOBaHUsAMHU 2, 8, 16), BHIMOMHATL apu(PMETHUECKUE OTNepaluil Ha
HUMH;

PacKphIBaTh CMBICI TMOHSATUN <«BBICKa3bIBAHUEY, (JIOTUYECKAs OMEPALHs, «JIOTHYECKOEe
BBIpAXKECHUEY;

3alKUChIBATH JIOTUUECKUE BBIPAXKEHUSI C UCHOJIb30BAHUEM JIM3bIOHKIWH, KOHBIOHKIHHU U
OTPUIIAHUS, OMNPEICNIATh HWCTUHHOCTH JIOTUUECKUX BBIPAXKEHUM, €CITW HW3BECTHBI 3HAYCHUS
HMCTUHHOCTH BXOJSIMX B HErO NMEPEMEHHBIX, CTPOUTH TAOJUIIBI UCTUHHOCTH IS JIOTUYECKUX
BBIPOKECHU;

PacKpbIBaTh CMBICT TIOHSTHH <WCIIOJHUTENbY), «AJITOPUTM», «IpOrpaMMay, I1OHHMas
pasHUIly MEX]y yIOTpeOleHHEeM dTUX TEPMUHOB B OOBIICHHOM peyr U B HHPOPMATHKE;

OTMCHIBATh AJITOPUTM PEIICHUS 3a/1a4H PA3TMIHBIMU CIIOCOOaMH, B TOM YK CIIe B BHE OJTOK-
CXEMBI;

COCTaBJISATh, BBIMOJHATE BPYUYHYIO M Ha KOMIIBIOTEPE HECIOXKHBIE aJTOPUTMBI C
WCITOJIb30BAHMEM BETBJICHHH W IIUKIOB JJIsl YIIPABJICHHUS MUCIOIHUTEISIMH, TAaKUMH Kak PoOor,
UYepenanika, YepTéxHUK;

MCIIOJIb30BaTh KOHCTAHTHI M TEPEMEHHBIC PA3IUYHBIX TUMOB (YHUCIOBBIX, JIOTHYECKHX,
CHUMBOJIbHBIX), @ TAKXKE COJEpKalMe UX BBIPAKEHUS, UCII0JIb30BATh ONEPATOp MPUCBANBAHMUS;

M CIIOJIb30BATh MPH pa3padOTKe MPOTPaMM JIOTHUYECKUE 3HAYEHU S, OTIEpAIlUH ¥ BBHIPAKCHUS
C HUMU;



aHAJIM3UPOBATH MPEIJIOKECHHBIE aJITOPUTMBI, B TOM YHCIIE OMPEACNATh, KAKHE PEe3yIbTaThl
BO3MOXHBI ITPH 3aJAaHHOM MHOXECTBE UCXOHBIX 3HAUCHUH;

CO3/I1aBaTh M OTJIAXKMBATH IPOTPAMMBl Ha OJTHOM M3 SI3BIKOB IporpammupoBanus (Python,
C++, Tlackanp, Java, C#, IllkonbHbIH ANropUTMHUYECKUH SI3bIK), peaqu3ylolye HECI0XHbIE
ITOPUTMBI 00PAOOTKH YK CIOBBIX JAHHBIX C MCIIOJIb30BAHUEM IIUKIOB U BETBJICHUH, B TOM YHCIIE
peanu3yronye MPOBEPKY ASTMMOCTH OJHOTO IEJIOTO YMCIIA Ha APYroe, MPOBEPKY HATYPAIBHOTO
YKclia Ha IPOCTOTY, BBIJCTICHHS U (P U3 HATYpaTbHOTO YHCIIA.



TEMATHYECKOE IINITAHUPOBAHUE

8 KJIACC
KounuecTBo yacon DJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM ugposbie
Ne n/m past Konrpoabnsie | IIpakTuyeckue (achp )
NMporpamMMel Bcero o0pa3oBareJibHbIE
padoThbI padoThbI
pecypcebl
Pa3neu 1. TeopeTudyeckne 0CHOBbI HH() OPMATHKH
bu6mmoteka [IIOK
11 CHCTeMBI CHHCICHIA 0 1 https://m.edsoo.ru/7f418516
. bubmuotexa LIOK
1.2 DJIEeMEHTBI MAaTEMATHYECKON JIOTHKHU 6 1 https7/m.edsoo. ru/7 418516
Hroro mo pazneny 12
Pa3zneq 2. ATroputMbl ¥ NIPOrpaMMHPOBaHHe
21 Hcnonnurenu v anropuTMsl. 10 1 bubmuotexa LIOK
' AJTOPUTMUYECKHE KOHCTPYKIHH https://m.edsoo.ru/7f418516
bu6mmoreka [IOK
22 #13bIK MPOTPaMMHPOBARH o https://m.edsoo.ru/7f418516
bub6mmoreka [[OK
23 AHAIIH3 QITOPHTMOB 2 https//m.edsoo.ru/7f418516
Hroro mo paznmeny 21
PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I1O 34 3 0

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

INIOYPOYHOE IINTAHUPOBAHHE

8 KJIACC
No KosmuecTBo yacos Jara JJIeKTpOHHBbIE U} poBbIE
. Tema ypoka Konrpoabnbie | Ipakruueckue o0pa3oBareJibHbIE
n/m Bcero U3y4YeHHUS
padoThbI patdoThI pecypchbl
1 Hermo3unimonHbIie U MO3UITMOHHBIC 1 bubmuoreka IIOK
CHCTEMBI CUUCIICHUS https://m.edso0.ru/8a1649¢e0
5 Pa3zBepuyras dopma 3anucu 1 bubmuoreka [IOK
qucIa https//m.edsoo.ru/8al64ba2
BOMYHAsI CUCTEMA CUMCIICHUS.
3 ipHQ)MeTI/I‘leCKI/Ie orepainuu B 1 butmmorexa LTOK
. https://m.edsoo.ru/8a164d96
JIBOMYHOM CHCTEME CUMCIIEHUS
4 Bocemepuunas cucrema 1 bu6muotexa LIOK
CUHCJICHUS https://m.edso0.ru/82165296
5 [MlecTHanuarepuyHas cucrema 1 bu6nuoreka [JOK
CUHCIICHUS https://m.edsoo.ru/8a16549¢
O06001EeHre U CHCTEMATH3aI U
6 3HaHI/IHI>'II 1o reme «CucTeMbl ' 1 bubmorexa TIOK
https://m.edso0.ru/8a16564c
CUHCIICHHD»
7 Jlornueckue BBICKa3bIBAHUSA 1 bubmorexa TIOK
https://m.edsoo.ru/8al657fa
8 Jlornyeckue onepanuu «», 1 Bu6nunoreka [JOK
IR, «HEM https://m.edso0.ru/8a165b56
9 OnpenerneHrne UICTUHHOCTH 1 bu6nmmoreka [IOK
COCTaBHOI'O BBICKA3bIBAHUS https://m.edsoo. ru/8a165cf0
10 TaGmuLbl HCTHHHOCTH 1



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

Bu6nunoreka [IOK

1 Jlormeckite SneMeHTE! https//m.edsoo.ru/8a165e94
KontponbHas pabora no treme

12 «3H;§IGHTBI MfTeMaTquCKOI?I butmmorexa LIOK

https//m.edsoo.ru/8a178c38

JIOTHKI

13 [Tonsrue anroput™ma. bubmuoreka [IOK
VcrionHuTe M alrOpUTMOB https://m.edso0.ru/8al17949e

14 CaoiictBa anroputma. CriocoObl bubnmoreka [IOK
3aIlliCH AITOPUTMA https://m.edso0.ru/8a179606
AnroputmMudeckass KOHCTPYKIUS

15 «cienoBanuey. JIMHeHHbIN
ITOPUTM
AnroputmMudeckass KOHCTPYKIUS

16 «BETBJICHUEY: MTOJHAS U
HenoJHas GopMbl

17 AnroputmMudeckass KOHCTPYKIUS bubmuotexa LIOK
(TIOBTOPEHHUE https://m.edso0.ru/8a17998a

18 dopMaIbHOE UCTOJTHEHHUE bubmuoreka [IOK
aJIropUT™MA https://m.edsoo.ruw/8al79aac
Pa3paboTka HECIOKHBIX

19 QJITOPUTMOB C MCITOJIb30BaHUEM bubmuoreka [IOK
IIUKIIOB JIUIS YITPABIICHHUSI https://m.edsoo.rw/8al79elc
(dopManbHBIMU UCIOJHUTENSIMU
Pa3paboTka HECIOKHBIX
QITOPUTMOB C HCIIOJIH30BAaHUEM

20 I_II/IK.]fOB U BETBJICHUU 1A bubmnorexa IIOK

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

yrpaBJieHus GopMaIbHbIMU
UCIIOTHUTENSMHU

21 BeinonHeHue anroputMoB Brommoreia LIOK

https://m.edso0.ru/8al7a06a



https://m.edsoo.ru/8a165e94
https://m.edsoo.ru/8a178c38
https://m.edsoo.ru/8a17949e
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https://m.edsoo.ru/8a17998a
https://m.edsoo.ru/8a179aac
https://m.edsoo.ru/8a179e1c
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O0001IEeHE U cUCTEMATA3AIUS
3HaHUU 110 TeMe «VCroIHuTENN "

bu6nmmoreka [JOK

22
AJITOPUTMBI. AJITOPUTMHYECKUE https://m.edsoo.ruw/8al7al8c
KOHCTPYKITUN»
93 SI3bIK TpOrpaMMUPOBAHUSL.
Cucrema mporpaMMHpPOBaHUs
24 [lepemennsie. OnepaTop
MPUCBAUBAHUS
25 [IporpammupoBaHue TMHENHBIX
QITOPUTMOB
Pazpabotka mporpamm,
26 COJIEpoKaIlMX OIEPaATOP
BETBJICHUS
27 JlnanoroBas oTJajika mporpaMm
28 [ukn ¢ yciaoBuem
N bu6nmoreka [JOK
29
Htren ¢ mepenerroit https//m.edsoo.ru/8al7ac4a
Bu6nunoreka [JOK
30 O06paboTka CHMBOJIBHBIX TAHHBIX https2/m.edsoo. ru/8al7ad6e
O06o001eHre U cucTeMaTu3aus
3HAHHUU MO TeMe «SI3bIK
31 IIPOrPaMMHUPOBAHHU D) bubmuotexa LIOK
[TpoBepounas pabora / https://m.edsoo.ru/8al7ae8e
Bceepoccniickas mpoBepodHast
pabora
PesepBubIit ypok. O600IICHNE 1
CI/ICTeNiaTI/I?,aLII/ISI 3HAHUU U Bubnmorexa LIOK
32 YMEHUM 1Mo Kypcy UHGOPMATHKU

8 wracca / Beepoccuiickas
poBepoyHas padboTa

https://m.edsoo.ru/8al7b456
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AHanu3s alropuTMOB.
Onpenenenne BO3MOKHBIX

33 pe3yabTaToB paboThI aJITOPUTMA
IIPU 3alaHHOM MHOJKECTBE
BXO/IHBIX JaHHBIX

bubmuoreka IIOK
https://m.edsoo.ru/8al7afab

AHanu3 anropuTMOB.
Onpenenenue BO3MOXKHBIX
BXOJIHBIX JIAHHBIX, IPUBOAIIMX K
JAHHOMY pe3yJIbTaTy

34

OBIIEE KOJIMYECTBO YACOB I1IO
[NPOTPAMME

34



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

MMPOBEPSIEMBIE TPEBOBAHUSA K PE3YJBTATAM OCBOEHHSI OCHOBHOM
OBPA3OBATEJBLHOI ITPOTPAMMOBI

8 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTaTa

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOM
o0pa3oBaTe/IbHOM NMPOrpaMMbl OCHOBHOT'O 00111er0 00pa3oBaHus

1

ITo Teme «TeopeTndeckne OCHOBBI HH(POPMATHUKI

1.1

TlosicusTe Ha npuMepax pasjauuud MCKAY M[MO3UIUOHHBIMU H

HEMMO3UMIMOHHBIMH CUCTEMAaMH CUUCIICHUA

1.2

3anuceiBaTh U cpaBHUBATH 1ienbie uncia ot 0 1o 1024 B pasnmuyHbIX
MO3UITMOHHBIX CHUCTEMaxX CYHMCICHHUs (C ocHOBaHusIMH 2, 8, 16),

BBIIIOJIHATD apI/I(I)MeTI/ILIeCKI/IC ornepanuvu HaJl HUMHA

1.3

PaCKpBIB aTh CMBICI IIOHSTUH  «BBICKAa3bIBAHU ©», <«JIOTHYCCKasd

onepanus», <«JJOrM4YCCKOC BBIPAKCHUCH

1.4

3anuceIBaTh JJOTHYCCKHEC BBIPAKCHUA C HCITIOJIB30BAHHUEM
JAU3BIOHKI NN, KOHBIOHKIUU U OTPULIAHHA, OIIPEACTIATL UCTUHHOCTD
JJOTUYCCKUX BBIpa)KeHI/If/'I, C€CJIN HU3BCCTHBI 3HAUYCHHUA HCTHHHOCTU
BXOJAIMX B HETO IMEPEMEHHBIX, CTPOUTH Ta6J'H/IHBI HUCTHUHHOCTHU JIsA

JJOTUYCCKUX BBIpa)KeHPIfI

ITo Teme «AJTOpUTMBI U TPOTPAMMUPOBAHUEN»

2.1

PackppiBaTh  CMBICT  TMOHATHN  «UCIOJHUTEILY,  <«@ITOPUTM,
«IporpamMmay, TOHHUMAas Ppa3HUIY MEXIy VYIOTpPeOJEHUEM JTUX

TEPMHUHOB B OOBIJICHHOU peur U B HH(OpPMATHKE

2.2

OnuceIBaTh AJITOPHUTM PEHICHHA 3aa4Ui pa3IMdYHBIMHA CHOCO6aMI/I, B

TOM YHCJIC B BUIC OJIOK-CXEMBI

2.3

COCT&BJ’IHTB, BBITIOJIHATE BPYYHYIO M Ha KOMIIBIOTEPE HECIOXKHBIC
AJITOPUTMBI C UCITOJIb30BAHHUCM BETBJICHUM U [TUKIOB JIJIs YHpaBJICHUSA

HUCIIOJIHUTCIAMU

2.4

Hcnonp30BaTh KOHCTAaHTHL H MNEPECMCHHLBIC PAa3JIMYHbIX THIIOB
(‘-II/ICJIOBI)IX, JJOTHUYCCKUX, CI/IMBOJII)HI)IX), a TarKkKe CoAcCpKalue HuX

BBIPAKEHU I, HCII0JIb30BaTh OIIEpaTOp IPUCBAaNBAHUS




2.5

Hcnonb3oBaTh mpu pa3paboTKe MporpaMM JIOTMYECKue 3HaueHUs,

Oorcpanu 1 BeIPpAKCHUSA C HUMHA

2.6

AHaJ'II/I3I/Ip0BaTB MNpCAJIOKCHHBIC  AJITOPUTMBI, B TOM  YHUCIC
OnpCaAcCiIsAiTb, KAKHUC  PE3YIIbTAThl BO3MOKHBI npu 3aJaHHOM

MHOXKECTBE NCXOAHBIX 3HAUYCHUH

2.7

Co3maBath W OTJIQXHBATh MPOTPaMMbl Ha OJHOM H3 S3BIKOB
nporpammupoBanus (Python, C++, Ilackans, Java, C#, IIkonpHBII
ANTOpUTMHYECKUN SI3BIK), pealu3yloIe HECIOXKHbBIE AITOPUTMBI
O6pa6OTKI/I YUCJIIOBBIX JaHHBIX C HCIIOJB30BAHUEM 1IHUKIOB U
BETBJICHH, B TOM YHCIIE PEATHU3YIONE TIPOBEPKY IEIMMOCTH OTHOTO
I[EJIOT0 YHWCJIa Ha JIPyroe, MPOBEPKY HATYpalbHOTO 4YHCIA Ha

IPOCTOTY, BBIIEIEHUS IU(pP U3 HATYpAIbHOTO YHCIa

ITPOBEPAEMBIE 3JIEMEHTBI COOAEPKAHUA

8 KJIACC

Koa

IIpoBepsieMblii 3J1IeMEHT CO/1e PAKaHUs

1

Teopernueckue 0CHOBBI HH(OPMATUKU

11

Heno3uiinoHHble ¥ MO3ULIMOHHBIE CUCTEMBI cunciaeHus. AndaBut. OcCHOBaHUE.
Pazsépnyras ¢opma 3amucu uncia. [lepeBox B IECATUYHYIO CHCTEMY YHCEIl,

3allMCAaHHBIX B JPYTUX CUCTEMAX CUMCIICHHU A

1.2

PumMckas cucremMa CUMCIEHUS

1.3

JIBonuHas cucrema cuucieHus. IlepeBon nensix yncen B npenenax ot 0 g0
1024 B nBoMuHYyIO cucreMy cuMcieHus. BocbMepuuHas cucreMa CUMCIIECHHUS.
[lepeBoa umcen U3 BOCBMEPUYHON CHUCTEMBI B JIBOMYHYIO U JECSATUUYHYIO
cucreMbl U obpaTtHo. IlllecTHannatepuuHas cuctema cuucieHus. IlepeBon
4luCeJl U3 LIECTHAAUATEPUYHON CUCTEMBI B JBOMYHYIO, BOCBMEPUUHYIO U

ACCATUYHYIO CUCTCMbI 1 O6paTHO

1.4

ApI/I(I)MCTI/I‘{eCKI/Ie oncpanuu B JBOMYHOI CHCTEME CUMCIICHUS

1.5

Jlornueckue BbicKaszpiBaHUs. Jlornueckue 3HAYEHHS  BBICKA3bIBAHMIA.
DneMeHTapHble U COCTAaBHbIE BbICKa3bIBaHUs. Jlormuyeckue oreparmuu: <«
(KOHBIOHKIUSI, JIOTUYECKOE YMHOXKEHME), <WIN» (AU3IBbIOHKIUSA, JOIHYECKOe
CIIOXKEHHUE), «He» (Jornueckoe orpunianue). [IpuopuTer JIOTHUYECKUX

onepaunﬁ. OnpeﬂeneHI/Ie HCTUHHOCTH COCTAaBHOI'O BBICKA3bIBAHUA IIPU




HU3BCCTHBIX 3HAYCHUAX HNCTUHHOCTH BXOIAIIMX B HCIO 3JICMCHTAPHBIX

BBICKa3bIBAaHU U

1.6

Jlornueckue BBIPpaKCHU . HpaBI/IJ'Ia 3alIMCH  JIOTHYCCKUX BBIpa)KeHPIfI.

[locTpoenune TabaUIl HCTUHHOCTHU JIOTHUECKUX BBIPAXKECHUN

1.7

Jlorndueckue 3JIeMEHTBI. 3HAKOMCTBO C JIOTUYECKUMH OCHOBAMHU KOMITBKOTCPA

ANTOPUTMBI 1 TPOTPAMMHPOBAHHE

2.1

[lonstne amroputMa. McnonHuTEnu anropuTMOB. AJNTOPUTM Kak IJIaH

yipaBJICHUA HCITOJIHUTCIICM

2.2

CaoiictBa anroputma. Crioco0bl 3anucu aropuT™a (CJIOBECHBIH, B BUJE OJIOK-

CXEMBI, TIPOTPaMMa)

2.3

AnropuT™MuYeckue KOHCTpyKIMH. KoHcTpykuus «cnenoBanue». JIMHENHBIN
anropuT™. OTrpaHUYEHHOCTh JUHEWHBIX aAJITOPUTMOB: HEBO3MOXKHOCTb
npeayCMOTPETb 3aBUCUMOCTD IMOCIICAOBATCIBHOCTH BBIITOJIHACMBIX ,Z[eI\/JICTBI/II\/'I

OT UCXOAHBIX JaHHBIX

2.4

Konctpykuus «BerBieHue»: mojaHas U HemodHas (opmbl. BeimonmHenue u
HEBBINOJIHEHUE YCIIOBUS (MCTUHHOCTD U JIOXKHOCTh BbICKa3biBaHUs). [IpocTeie

" COCTaBHBIC YCIIOBUA

2.5

KoHCTpyKIus «@1OBTOpEHUE»: HUKIBI C 33aJaHHBIM YHUCJIOM ITIOBTOPEHHM, C

YCIIOBHEM BEBITNIOJIHCHUS, C HepeMCHHOfI IMUKIIa

2.6

Pazpabotka nmmsi OpMaIbHOTO MCIOJTHUTENS aITOPUTMa, MPUBOJSIIETO K
TpeOyeMoMy pe3yabTaTy MpU KOHKPETHBIX HCXOJHBIX JTaHHBIX. Pa3paboTka
HECJIOXHBIX AJITOPUTMOB C HCIIONB30BAHMEM LHKIOB W BETBICHUM IS
yrpaBieHUus (OPMATbHBIMUA HCHOJHUTEISAMHU. BBITIOTHEHUE anropuTMOB

BPYYHYIO U Ha KoMIbloTepe. CHHTAaKCMYeCKue U Joruueckie oumoku. OTkaspl

2.7

Azpik  mporpammupoBanusi  (Python, C++, Java, C#, IllkonpHbi
Anroputmudeckuid f3pik). CucreMa MporpaMMHUpPOBAHUSA: PEAAKTOP TEKCTa

IIPOrpaMM, TPAHCIATOP, OTJIATUUK

2.8

HepeMeHHaﬂ: THII, UMs, 3HAYCHHUC. HCJ'IBIG, BCHICCTBCHHBIC M CHMBOJIBHBIC

MMCPEMCHHBIC

2.9

Omneparop mnpucBanBaHus. ApU(METHUYECKHE BBIPAKEHUS U MOPSIIOK HUX
BhluKciieHHus. Onepauuu ¢ UEIbIMU YHMCIAMH: LEJIOYUCICHHOE [eJIeHUE,

OCTaTOK OT jeieHus. [IpoBepka IeTMMOCTH OJJHOTO IEJIOTO YUCIIa Ha IPYyroe

2.10

BerBnenus. CocrtaBHble YCIOBUSI (3alIUCh JIOTMYECKUMX BBIPAKEHUHW Ha

M3y4aeMOM si3bIKe IMporpamMMupoBanusi). Haxoxnenue wMuHUMYMa U




MakCUMyMa M3 JBYX, TPE€X M 4YeTBIpEX 4yuceln. PemeHue KBagpaTHOIro

YpaBHCHU S, UMCIOLICTO BCHICCTBCHHBIC KOPHHA
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I[I/IaHOI‘OBa}I OTJIaJKa IIporpaMm: IOMAroBO€ BBIIIOJIHCHHUC, IIPOCMOTP

3HAUYCHUH BCIIMYHUH, OTJ'I&I[O‘IHBIﬁ BBIBO, BI)I60p TOYKH OCTaHOBA

2.12

[ukn ¢ ycinoBueMm. Anroput™ EBKIMIAa A7 HAXOXKAEHUS HAUOOJBIIETO
00ITIeTO ACTUTEINSI IBYX HATYPAIBHBIX urcell. PazOuenune 3amicu HaTypaabHOTO
Yyyuciia B TO3UIIMOHHOW CUCTEME C OCHOBAHMEM, MEHBILIIMM UJIM paBHbIM 10, Ha

OTJEbHBIE LU (P

2.13

[ukn ¢ mepeMeHHON. AITOPUTMBI IPOBEPKU JETUMOCTH OJHOTO IE€JI0TO Yhciia

Ha Apyroe, NpoOBCPKHU HATYPAJIIbHOT'O YHUCJ/Ia Ha ITPOCTOTY

2.14

OO6paboTka CUMBOJIBHBIX NaHHBIX. CHMBOJBHBIE (CTPOKOBBIE) TIEPEMEHHEBIC.
[MocumBonpHas 00paboTka cTpok. [Toacuér YacToThl MOSIBICHHS CUMBOJIA B

crpoke. Berpoennbie hyHkiuu asst 00paboTKU CTPOK

2.15

OHpe)IeJ'ICHI/IC BO3MOJXHBIX PE3YJILTATOB pa6OTH AJIropuTMa 1pu 3aJJldHHOM
MHOKCCTBC BXOAHLIX JAHHBIX, OIMPCACICHHUC BO3MOKHBIX BXOAHBIX JaHHBIX,

MPUBOJAIMX K JAHHOMY PE3YyJIbTaTy

ITPOBEPAEMBIE HA OI'D 10 HHOOPMATUKE TPEBOBAHUA K
PE3YJIBTATAM OCBOEHUS OCHOBHOIN OBPA3OBATEJBLHON ITPOIPAMMOBI

OCHOBHOI'O OBHIEI'O OGPA30BAHUA

Kon IIpoBepsiemble TpeGoOBaHNS K MPeIMeTHBIM pe3yJibTaTam
MpoBepPseMOro 0a30BOro ypOBHsSI OCBOCHHUSI OCHOBHO 00pa30oBaTe /IbHOM
TpeOOBaHuUsI NporpaMMbl OCHOBHOI0 0011ero o0pa3oBanusi Ha ocHoBe PT'OC

3Hathb (MOHUMATh)

Brnanenne OCHOBHBIMH TOHSTHUSMHU: WHQOpMaIus, Iepenaya,
XpaHeHHue 1 00paboTka MH(OpMaIINK, AITOPUTM, MOJIENb, LU(PPOBOI
OPOAYKT M MX MHCIONb30BAaHUE JJs peIleHUus Y4eOHbIX U

NPaKTHYCCKUX 3aaav

Bnagenue mnoHsATHSIMM: BBICKA3bIBAHHEC, JIOTMYCCKas OIliCpanusd,

JIOTHYECKOC BBIPAKCHUC

YwmeTs




2.1

YMeHue onepupoBaTh €IUHULIAMH U3MEpeHUs MH(GOPMAIIHOHHOIO

00BbEMa M CKOPOCTH IE€peaun JaHHBIX

2.2

YMeHue 3anuchiBaTh U CpaBHUBATH Lenble uncia ot 0 go 1024 B
Pa3TUYHBIX MO3ULIMOHHBIX CHCTEMaX CUMCIICHUS C OCHOBAHUSIMU 2,

8, 16, BBIMOTHATH apu(PMETHUYECKUE ONepaIluy Hall HUMU

2.3

VYmMmeHue KOAUPOBATh U JACKOAUPOBATH COO6H_ICHI/ISI 10 3aJaHHBbIM
InpaBujiaM; IMOHHUMAaHUEC OCHOBHBIX IPUHIOUIIOB KOJWUPOBAHUA

nH(OpMaIUK Pa3TUYHON TPUPOJIBL: TEKCTOBOM, rpayecKoi, aynuo

2.4

VYMeHne 3aluchiBaTh JIOTHYSCKHE BBIpaXXCHUA C HCIIOJIB30BAHHEM
AU3BIOHKI WU, KOHBIOHKIUHU U OTPpULIAHUS, OIIPCACITIAT HCTUHHOCTDb
JJOTHYCCKUX BBIpB.)KCHPIﬁ, €CJIN HU3BCCTHBI 3HAYCHHSA HCTHHHOCTH
BXOJAIIMX B HETO MEPEMCHHBIX, CTPOUTH Ta6J'II/IIII)I HUCTHUHHOCTHU JIsA
JJOTHYCCKNX BBIpa)KeHI/Iﬁ; 3aIMUCbIBATL JIOTHYCCKUC BBIPAXKCHUA HaA

M3y4aeMOM SI3bIKE ITPOTrpaMMHUPOBaHUS

2.5

YMeHHE COCTaBJIATh, BBINOJHATH BPYYHYIO U Ha KOMIIBIOTEpE
HECIIO)KHBIE ~ QJITOPUTMBI  JUISl  YOPaBJCHUS  MCHOJHUTEISIMHU
(Uepemnamka, YepTéKHUK M Jpyrue); co3gaBaTh W OTIAXKUBATh
MpOTpamMMBbI Ha OJTHOM U3 SI3BIKOB IporpammupoBanus (Python, C++,
INackans, Java, C#, IlkonbHbIi AnropuT™Muueckuii  SI3bIK),
pean3yloIe HECIOXKHBIE aNTOPUTMBI  00pabOTKA  YMCIIOBBIX
JTAHHBIX C UCTI0JIb30BAaHWEM ITUKIOB U BETBJIICHU; YMEHUE Pa30MBaTh
3aa4l Ha NOA33a/Ja4yd, UCIOJIb30BATh KOHCTAHTHI, MEPEMEHHBIE U
BBIPQKEHUSI  PA3JIMUHBIX  TUMOB  (YHMCIIOBBIX,  JIOTUYECKHX,
CHMBOJIbHBIX);  aHAJIU3UPOBATh  MPEIJIOKEHHBIM  alTOPHUTM,
ONpeNeNsaTh, KaKd€ pe3ylbTaThl BO3MOXHBI MPU  33aJlaHHOM

MHOZKCCTBC UCXOAHBIX 3HAUCHU U

2.6

VYMeHue 3amucath Ha HN3y4aCMOM A3BIKC IMIPOIrpaMMHUPOBAHHA
AJITOPUTMBI TPOBEPKU ACTIUMOCTH OAHOIO LCJIOro Yuciia Ha APYroe,
IMPOBEPKHA HATYPAJIBHOTO YK CJia Ha IMPOCTOTY, BLIACICHUA III/I(l)p n3
HaTypaJIbHOT'O 4YMCJd, IMOUCK MAKCMUMyMOB, MHHHMYMOB, CYMMBbI

YHMCJIIOBOM MOCIIEA0BATEIBHOCTH

2.7

Briagenue ymMmeHneM OpHEHTHPOBATHCS B MEPAPXHUECKOH CTPYKType
¢aitnoBoit  cucrembl, paborate ¢  (QailoBoi  cucTeMoi

MNEPpCOHAJIIBHOTO KOMIIBIOTEpAa C€ HCIOJIb30BAHHUEM rpa(bnqecxoro




uHTepdeiica, a MMEHHO: CO3/1aBaTh, KOIMUPOBAThH, IIE€PEMENATb,

IIEpEMMEHOBBIBATD, VAT U apXHBUPOBATH (AIIIbI M KATaJIOTH

2.8

BHaI[GHI/Ie YMCHUAMU u HaBbIKaMH HCIIOJIB30BAHU A
I/IH(i)OpMaHI/IOHHI)IX N KOMMYHHKalTHOHHBIX TEXHOJIOTHH JJIs TIOMCKa,

XpaHeHHs, 00pabOTKU M Tepenayd W aHaIM3a Pa3IMYHBIX BHIOB

uH(opmanu

2.9

YMeHue BbIOUpaTh C1I0CO0 IIPECTABICHUS JaHHBIX B COOTBETCTBUU
C MOCTaBJICHHOMW 3a/1auell (TaliuLbl, CXeMbl, TpaduKu, JruarpaMmbl)
C MHCIOJB30BAHUEM COOTBETCTBYIOLMX IIPOIPAMMHBIX CpE/ICTB

00paboOTKN JaHHBIX

2.10

YMmenue ¢opmManuzoBaTh M CTPYKTYPHPOBATh HH(MOPMAIIHIO,
WCTIONIB3YS DJICKTPOHHBIC TaONUIBI JJisi OoOpabOTKH, aHanmm3a |
BHU3yalIM3allii YHUCJIOBBIX JAaHHBIX, B TOM YHCIE€ C BBIICICHHUEM
nuanasoHa TaONMMIBI W YIOPSAOYMBAHHEM (COPTUPOBKOM) €ro
3JIEMEHTOB; YMEHUE ITPUMEHSTH B 3JICKTPOHHBIX TaOIULIaX (GOPMYIIbI
JUIs  pacu€TOB C HCIOJb30BAHMEM BCTPOCHHBIX  (YHKIIUH,
a0COJIFOTHOM, OTHOCHUTEIIHHOM, CMEIIAaHHON aJpecanuu;
UCIIOJIb30BAaTh  JJIEKTPOHHBIE  TaOMMIbBl Ui YHUCIEHHOIO
MOJICIUPOBAHMSI B TPOCTBIX 3a/layax M3 pa3HbIX MPEIMETHBIX

oOiacreit




INEPEYEHDb 2JIEMEHTOB COAEPXAHUSA, ITPOBEPAEMBbBIX HA OI'D 11O

NHO®OPMATHUKE

Kon

IIpoBepsieMbIii 3JI€MEHT CO/Ie PKAHUSA

[udpoBas TpaMOTHOCTH

#EHPar###1.1

@aitniel 1 nanku (katanoru). IlpuHuunsl nmoctpoeHus (anaoBbIX
cucreM. [lonnoe nmsa ¢aiina (manku). Ilyts k daitny (manke). Pabora
c (QaiimaMu W KaTtajJoraMu CpeICTBAMH OIEPAIMOHHOW CHCTEMBI:
CO3JaHMe, KOIIMpPOBAaHME, IEepeMElICHUe, IIEPEUMEHOBAHUE W
yaaigeHue (aiiaoB M mamok (katanoroB). Tumsl ¢aitnoB. CBoiicTBa
daitnoB. @aiinoseiii  MeHemkep. llowck (aiinoB cpencTBamm

ONEepPallMOHHON CUCTEMBI

1.2

OO0bemuHEeHne KOMITBIOTEPOB B ceTh. CeTh MHTEpHET. BeO-cTpanuma,
BeO-caiiT. CTpykTypa ampecoB BeO-pecypcoB. bpaysep. I[louckoBbie
cucreMbl. [louck wHpopMaMM 1O KIOYEBBIM CIIOBaM H  TI0
n300pakeHnio. J[OCTOBEpHOCTh HWHQOpPMAIUU, TONYICHHOW U3

Nurtepuera. [P-anpeca y3noB. CeTeBoe XpaHEHHE JaHHBIX

Teopernueckue OCHOBBI MH(POPMATHKH

2.1

JIucKkpeTHOCTh JaHHBIX. BO3MOXXHOCTh OMUCAHUS HEMPEPBIBHBIX
00BEKTOB U MPOIECCOB C MOMOIIBIO TUCKPETHBIX JAHHBIX.

CumBon. Andasut. MoumocTts angaButa. J[BouuHbIH andaBuT.
KonnmyectBO  BCEBO3MOXKHBIX  CIOB  (KOJIOBBIX  KOMOWHAIIM)
(¢ukcUpoBaHHOW AMUHBI B ABOoWYHOM andaBute. IIpeoOpazoBanue
mo0oro andaBuTa K JBOMYHOMY. KOJHWUYECTBO pazIUYHBIX CIIOB
(UKCUPOBAaHHOM JUTMHBI B alihaBUTE OMPENCAEHHON MOITHOCTH.
KoaupoBanue CUMBOJIOB OAHOrO ajaaBUTa C IOMOILIBI KOJOBBIX
CIIOB B JIpyroM andaBHUTe, KOJOBas TaOlMIla, JEKOJUPOBAHMUE.
KoaupoBanue tekctoB. PaBHOMepHBIN kKoJ. HepaBHOMEpHBIN KOJI.
Komupoka ASCII. BocbmubutHbeie komaupoBku. IloHstHe o0
koqupoBkax ~ UNICODE.  JlekomupoBaHue  COOOIIEHHM €
UCIIOJIb30BAHMEM  PAaBHOMEPHOTO M HEPaBHOMEPHOTO  KOJa.

NudopmannonHslii 00bEM TEKCTA

2.2

NudpopManinoHHbIH 00bEM JaHHBIX. BUT — MUHHUMaNbHAs €IMHUIIA
KOJIM4ecTBa MHGOPMALIMK — JBOMYHBIH pa3psa. EnuHuLb uamepenus

UH(POPMAITMOHHOTO 00BEMA TaHHBIX. BUT, 6alT, KNITOOANT, MEeradailT,




rurabaiir. CKOpPOCTb TIepenaud JaHHBIX. EIMHUIBI  CKOPOCTH

nepeiayn JTaHHbIX

2.3

Koauposanue upera. I[BeroBsie mozxenu. Moxaens RGB. I'myOuna
xkonupoBanus. [lanutpa.

PactpoBoe m BekTOpHOE TpeacTaBiieHue n300paxeHui. [lukcens.
Ouenka WHGOPMAIMOHHOTO O00BEMA TpaduyecKuX IaHHBIX Ui

pacTpoBOTO M300paKECHUS

2.4

KOI[I/IpOBaHI/IC 3BYKa. PaBpHI[HOCTB M yactora 3anucu. KommdecTtBo
KaHaJIOB 3aIllMCH.
OHCHK& KOJIMYCCTBCHHBIX mapamMmeTpoB, CBA3aHHBIX C

MpeCTaBICHUEM U XpaHEHHEM 3BYKOBBIX (ailioB

2.5

HenosunmoHHbIe W MO3UIIMOHHBIE CUCTEMbI CUHMCIICHHS. AndaBuT.
OcnoBanne. Pa3sépuyras ¢dopma 3anucm uucna. llepeBom B
JECATUYHYIO CHCTEMY YHCEeJ, 3allMCaHHBIX B JPYTUX CHUCTEMax
CUMCIICHUSL.

Pumckas cucrema cumcieHus

2.6

JIBonuHas cucrema cuncienus. [lepeBoa nenpix yncen B npeaenax ot
0 1o 1024 B nBOMYHYIO cHUCTEMY cunclieHus. BocbMepuyHas cucrema
cuncienus. [lepeBon yncen u3 BOCbMEPUYHOI CUCTEMBI B IBOMYHYIO
U JIeCATUYHYIO cucTeMbl U oOparHo. [llecTHamarepuynas cucrema
cuncienus. l[lepeBon umcen W3 MIECTHAIIATEPUIHON CHCTEMBI B
JBOUYHYIO, BOCBMEPUUHYIO M AECATUYHYIO CHUCTEMBI M OOpAaTHO.

ApudmeTrndeckrie onepanuy B IBOMYHON CHCTEME CUHCICHUS

2.7

Jlornueckue BhICKa3biBaHMs. JlorMueckne 3HaUCHUSI BBICKa3bIBAHUM.
DJieMeHTapHbBIC U COCTaBHBIC BhICKa3bIBaHU L. JIOTHUECKIE OTIepaIliiu:
«» (KOHBIOHKIIHS, JIOTUUYECKOE YMHOXXEHHE), «WJIN» (IU3BIOHKIIUS,
JIOTUYECKOE CIIOXKCHHE), «HE» (JIoTmueckoe oTpuilanue). [Ipumopurer
jJorudeckux omepanuii. OmpeneneHre HCTHHHOCTH COCTaBHOTO
BBICKA3bIBAHUSI, €CITM W3BECTHBI 3HAYCHUS UCTUHHOCTU BXOJSIIMX B
HEro DJIEMCHTAPHBIX BBICKA3bIBaHWH. Jlormueckne BBIPAKCHUS.
[lpaBuna 3amucu JIOTHYECKHX BbIpakeHUH. [locTpoeHue TalHII

HUCTUHHOCTHU JIOTHUYCCKUX Bblpa)KeHI/Iﬁ

2.8

Jlornueckue dlIeMEHTHI. 3HAKOMCTBO C JIOTMYCCKUMH OCHOBAMH

KOMITBIOTEpA




2.9

HenpepsiBHBIE M QuCKpeTHbIE MoAenU. MMUTanMOHHBIE MOIEIH.
Hrpossie Mozenu. OneHka afJjeKBaTHOCTU MOJEIN MOJEIUPYEMOMY

00BEKTY U 1IEJISIM MOJICTUPOBAHHUS

2.10

Tabnmunbie moaenu. Tabnuia kak mpeacTaBieHne oTHOeHUs. basbl
naHHbIX. OTOOp B TabmUIlE CTPOK, YAOBJICTBOPSIONIMX 3aJaHHOMY

YCIIOBHUIO
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I'pad. Bepumna, pebpo, 1nyre. OpHEHTUpPOBAHHBIE U
HeopHeHTHpOoBaHHbIe Tpadbl. J[nnHa (Bec) pedpa. BecoBas marpuia
rpada. JJnrHa mytu Mexay BepumHamu rpada. [Tornck onTuMaibHOTO
nytu B rpade. HayanpHas BepumHa (MCTOYHUK) U KOHEYHAs! BEpIIMHA
(cTOK) B OpueHTHpPOBAaHHOM Tpade. Beruncienue konuuecTBa myreil B

HaIpaBJICHHOM allMKINYECKOM Tpade

212

HepeBo. Kopenw, BepumHa (y3enm), nauct, pebpo (ayra) aepesa.
Bricora nepesa. Ilognepeso. Ilpumepsl MCIONB30BaHUS JEPEBBLEB.

[lepebop BapraHTOB C MOMOIIBIO JIepeBa

ANTOpUTMBI U TPOrpaMMHUPOBAHUE

3.1

CaoiictBa anropur™a. Crioco0bl 3aucu anropur™a (CJIOBECHBIH, B
BU/JIE OJIOK-CXEMBI, IPOTPaMMa).

CocraBiieHue anropuTMOB U IPOIPaMM €  HCIOJIb30BAHUEM
BETBJICHUI, LHMKIOB M BCIOMOIATENbHBIX AJITOPUTMOB IS
ynpasieHuss ucnonuureneMm (PoGor, Yepenamka, YepTéxHUK U

npyrue). BelnmogHeHne anropuTMOB BPYUHYIO U Ha KOMITBIOTEPE

3.2

Szpixk  mporpammupoBanus (Python, C++, Ilackams, Java, CH#,
[lkonbHBIA ANTOPUTMUYECKUHN SI3BIK).

Cucrema mHpOrpaMMHUPOBAaHUA: PENAKTOP TEKCTa  IIPOrpamm,
TPAHCIIATOP, OTJIATUUK.

Ilepemennasd: tun, uMms, 3HadeHue. llenble, BelIECTBEHHBIE U
CHUMBOJIbHBIE IIEPEMEHHBIE.

Omneparop npucBauBaHus. ApupMETHUECKHUE BBIPAKEHUS U MOPAIO0K
uX BbluMCieHUs. Omnepanuy C LEIbIMH YUCIIAMU: LEJIO0YUCIEHHOE
JieJIeHne, OCTaToK oT jeneHus. BerBinenusa. CocTaBHbIE YCIOBHS
(3amuch  JIOTMYECKUX  BBIP@XEHMM  Ha  M3y4aeMOM  SI3bIKE
nporpaMMupoBanust). Haxoxxaenue MUHUMYyMa

Y MakCHMyMa M3 JABYX, TPEX U YETBIPEX uncell. Pemmenre kBagpaTHoro

YPaBHEHUSI, UMEIOILETO BENIECTBEHHBbIE KOpHH. L[UMKI C ycioBuem.




Anroputm  EBKimMzaa Ans  HaxoXAEHUS HAMOOJBIIETo  OOILIEero
JEeNuTeNsl JBYX HaTypalbHbIX uyHcel. Pa3Ouenue  3amucu
HAaTypaJIbHOTO 4YHCJa B MO3ULHMOHHOM CHCTEME C OCHOBAaHUEM,
MeHbIMM MM paBHbIM 10, Ha oTaenbHble uu@pbl. Lukn c
NEPEMEHHONW. AJTOPUTMBI MPOBEPKH JEIMMOCTH OJHOIO LIEJI0ro

YKCcia Ha JPYroe, pOBEPKH HATYPATbHOTO YUCIIA Ha TIPOCTOTY

3.3

OOpaboTka CHUMBOJBHBIX JaHHBIX. CHMBOJIBHBIE (CTPOKOBBIC)
nepemennbie. [locumBonpHas oOpaboTka ctpok. [logcu€r yacToTsh
MOSIBJICHUSI CUMBOJIA B cTpoke. BecTpoennsie GyHkumnu ass o0paboTku

CTPOK

3.4

OrmnpeneneHue BO3MOXKHBIX PE3YJIbTaTOB pabOTHl alropuTMa Ipu
JAHHOM MHOXECTBE BXOJHBIX JAHHBIX, OIPEICICHHUE BO3MOMXHBIX

BXOJHBIX NAHHBIX, IPUBOIANIMX K JaHHOMY PE3YJIbTATy

3.5

Tabnuunble BenuuyuHBI  (MaccuBbl). OTHOMEpPHBIE MAaCCHBHI.
CocraBneHue M OTJIaAKa MPOTPAMM, PpEATUIYIOINMX THIIOBbIE
ITOPUTMBI 00PaOOTKH OJJHOMEPHBIX YUCIOBBIX MACCUBOB, HA OJTHOM
u3 s3bIKOB mporpammupoBanus (Python, C++, Ilackans, Java, C#,
[lkonbHBIH  ANTOpUTMHYECKUN SI3BIK): 3allOJIHEHHE YHCIOBOTO
MaccuBa CIyd4allHBIMU YHCJIaMH, B COOTBETCTBUH C (GOpPMYJIONH WK
NyréM BBOJA YHCEJ, HAXOXKJIEHHWE CYMMBI 3JIEMEHTOB MAacCHBa,
JMHEHHBI TOMCK 3aJaHHOTO 3HAUYEHHS B MacCHUBE, MOJCYET
AJIEMEHTOB MAacCHBa, YIOBJIETBOPSIONMX 33aJaHHOMY YCIIOBHUIO,
HaXOXXJCHNE MHUHUMAJIbHOTO (MaKCHMAJIbHOTO) 3JIEMEHTa MAacCHBa.
CoprtupoBka MaccuBa. OOpaboTka HOTOKAa JAHHBIX: BBIYMCICHUE
KOJIMYECTBA, CYMMBI, CPEHETO apu(PMETUUECKOTO, MUHUMAJIBHOTO U
MakKCUMaJbHOI'O  3HAYEHUs  JJIEMEHTOB  IOCJIEA0BATEIbHOCTH,

YAOBJICTBOPAONMX 3aJaHHOMY YCIIOBUIO

3.6

Vmupasnenune. Curnan. O6patHas cBsi3b. [lodydeHue CHUTHAIOB OT
HUQPOBBIX JTaTUYMKOB (HAlpUMEp, KacaHUs, PACCTOSHUS, CBETa,
3ByKka). [lpumepsl HCIONB30BaHUS TPUHIHIA OOpaTHOW CBSI3U B
CHCTEMaxX YNpPaBJIEHUS TEXHUYECKUMHU YCTPOMCTBAMH C IOMOILBIO

JaTYUKOB, B TOM YHCJIC B pO6OTOTeXHI/IKe

HubopManinoHHbIE TEXHOIOTUH

4.1

TekcToBbIE JNOKYMEHTBI M HUX CTPYKTYpHBIE 3JIEMEHTHI (CTpaHMUIIA,

ab3ail, CTpoOKa, CJI0BO, CHMBOJ).




TekcTOBBIM MPOLECCOP — UHCTPYMEHT CO3JJaHMs, PEIAKTUPOBAHUS U
dopmMaTupoBaHus TEKCTOB. [IpaBuia Habopa TEKCTA.
PenaktupoBanue tekcta. CBoiictBa cumBosoB. Hlpudr. Tumsl
upudroB (pydJaeHsble, ¢ 3acedKkaMu, MOHOIMpPUHHBIE). [lomyxupHoe
U KypcuBHOEe HauyepraHue. CBolcTBa a03areB: TpaHUIIbI, a03aI(HBIN
OTCTYII, HHTEPBAJI, BeIpaBHUBaHUe. [lapamerpsl ctpanuiibl. CTHIIEBOE
dopmatupoBanue. CTpykrypupoBaHue HHGOPMAIUH C OMOIIBIO
CIMCKOB U Tabnmuil. MHOTOYpOBHEBBIE CIIHCKH. J[0OaBiieHHe Ta0uIl B
TEKCTOBBIC JIOKyMEHTHI. BcraBka M300paXeHHII B TEKCTOBBIC
nokyMeHThl. OOTekaHue W300paKeHHH TEeKcToM. BrmioueHune B
TEKCTOBBIM JIOKyMEHT jauMarpamMM, (GopMmyn, HyMepaluH CTpaHUIL,

KOJIOHTUTYJIOB, CCBUIOK U APYI'UX 3JICMCHTOB

4.2

PactpoBslie pucynku. Mcnonb3oBanue rpaduyeckux NpUMHUTHBOB.

Onepauuu penakTupoBaHHUs TpaguuecKuX OOBEKTOB, B TOM YHCIE
nudpoBbix (ororpaduii: M3MEHEHHE pasMepa, oOpe3ka, MOBOPOT,
oTpakeHue, paboTa ¢ 00IacTsIMHU (BbIICICHHUE, KOTUPOBAHUE, 3aJIMBKA
I[BETOM), KOPPEKLHUs I[BETa, SPKOCTU M KOHTPACTHOCTH. BekropHnas
rpaduka. Co3naHne BEKTOPHBIX pUCYHKOB BCTPOEHHBIMU CPEICTBAMU
TEKCTOBOTO TIpoIleccopa WM JPYrUx mporpamMm (TIPUIIOKEHHH ).

JloGaByieHrEe BEKTOPHBIX PUCYHKOB B JIOKYyMEHTHI

4.3

[TonroToBka MyabTUMETUUHBIX Npe3eHTarui. Cnaia. JloOGaBieHue
Ha CJIali]l TeKcTa U u300pakeHui. Pabora ¢ HeCKONBKUMU claiijamu.
JlobaBneHne Ha ciai ayIMOBU3YAIbHBIX JIaHHBIX. AHHMMAaLHSL

I'unepcceplnku

4.4

Tunsl JaHHBIX B siueiKax 3JIEKTPOHHOH Ta0auubl. PenakrupoBanue u
dopmarupoBanue Tabauin. BcerpoeHHble (yHKIIMM 1A TTOMCKA
MakCUMyMa, MHUHHUMYyMa, CyMMbl U CpEIHEro apu(MeTHyecKoro.
CopTupoBKa JaHHBIX B BbIJ€ICHHOM jAuanaszoHe. Iloctpoenue
quarpamMMm  (THCTOTpaMMa, — KpyroBas — J@arpamMma,  TOYCYHAs
nuarpamMma). Beibop tuma amarpammbl. I[IpeoOpazoBanue dopmyn
npu komupoBaHwu. OTHOCHUTENbHAs, aOCONIOTHAS U CMEIIAHHAS

azpecarusi

4.5

YcnoBHBIEC BEIYMCICHUS B DJIEKTPOHHBIX Tabnuax. CyMMUpOBaHHE U

MOJACYET 3HAYCHUN, OTBEUAIOIMX 3aJaHHOMY ycioBHio. OOpaboTka




OonbumMX HaOOpPOB  JIaHHBIX.

AJIEKTPOHHBIX TabIUIIax

YucieHHoe

MOACIINPOBAHUC

B




YYEBHO-METOAJUYECKOE OBECIIEYEHHME OBPA3OBATEJIBHOI'O
ITPOLHECCA
OBS3ATEJ/IBHBIE YYEBHBIE MATEPHAJIBI JJI51 YYEHUKA

METOAUYECKHE MATEPHAJIBI JJIA YYUTEJIA

HIUPPOBBIE OGPA3OBATEJ/IBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET



JIMCT KOPPEKTHUPOBKH

[Ipeamert

PABOYEN ITPOI'PAMMBbBI

Kiace

y4eOHBIH roj

Ne ypoka
(3aHsiTHA) 11O
IVIAHY

Tema

KoJua-Bo yacoB

IIo many IIo paxry

Ipuuuna
KOPpe KTHPOBKH
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