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HOACHUMTEJIBHASA 3AIIMCKA

[Iporpamma no mH(popMaTuke Ha YPOBHE OCHOBHOI'O OOLIET0 0Opa3oBaHMs COCTABIIEHA HA
OCHOBE TpeOOBaHMI K pe3yabTaTaM OCBOCHUS OCHOBHOM 00pa30BaTelIbHOM MPOrpaMMbl OCHOBHOTO
obOuiero oOpaszoBanus, npenacrasieHHbIx B GI'OC OOO, a Taxxke ¢enepanpHOil padoueit
pOrpaMMbl BOCIIUTAHHUSI.

[IporpamMma no undopmaruke naéT MpeAcTaBICHUE O LENAX, OOIIel cTpareruu o0y4YeHusl,
BOCIIUTAHUSI W pa3BUTUA OOydaromuxcs cpeiacTBaMu HHGOpMaTukd Ha 0a30BOM YpOBHE,
yCTaHaBIMBaeT  oO0s3arelbHOE  MpEeIMETHOE  CojepXkKaHue,  IpeaycMarpuBaeT  €ro
CTPYKTYpUPOBAHHE IO pa3jiejaM 1 TEMaM.

[Iporpamma 1o wuH(MOpPMaTUKE OMpEAENsSeT KOJIWYECTBEHHbIE U  KauyeCTBEHHBIC
XapaKTepUCTUKU Y4YeOHOro marepuana i KaXJIOoro Troja H3yueHus, B TOM YHCIE JUISA
COJIEPKATEeNIbHOTO  HAIOJIHEHUs PAa3HOTO BUJA KOHTposs (TPOMEXYTOYHOW arTecTaluu
00yyYaroumxcs, BCEPOCCUICKUX MPOBEPOUHBIX PadOT, TOCYIapCTBEHHON UTOTOBOW aTTECTAIUH).

[Iporpamma mo uHQOpPMATUKE SIBISIETCS OCHOBOW ISl COCTABJICHHSI aBTOPCKUX YUEOHBIX
MPOrpaMM, TEMaTHYECKOT0 TUIAHUPOBAHMS Kypca YUUTEIIEM.

enssmu n3yuenus: ”HGOPMATUKUA HA YPOBHE OCHOBHOTO OOIIIETO 0Opa30BaHUS SIBIISIOTCS:

(¢bopMUpOBaHHE OCHOB MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKW MHPOPMATUKH, JOCTHKEHUSM HayYHO-TEXHIUUECKOTO Iporpecca u 001ecTBeHHON
MIPAKTHKH, 33 CUET pa3BUTHUS NPEACTABICHIH 00 HHPOPMAIINY KaK O BAKHEHUINIEM CTPATErHIeCKOM
pecypce pa3BUTHS JIMYHOCTH, TOCYAAapCTBa, OOIECTBA, MOHUMAHUS POJIM WH(POPMALMOHHBIX
MIPOIIECCOB, MH()OPMAITMOHHBIX PECYPCOB M HH(POPMAITMOHHBIX TEXHOJIOTHUH B YCIOBUSIX IIUPPOBOH
TpaHchopMaIuu MHOTUX cdep KU3HU COBPEMEHHOTO OOIIECTBa;

o0ecreyeHne yCJIOBHM, CIOCOOCTBYIOIIMX Pa3BUTHIO AJITOPUTMUYECKOTO MBIIUICHUS Kak
HEOOXOMMOT0 yCJIOBHsI MPO(GECCHOHATIBLHON /IEATEIbHOCTH B COBPEMEHHOM HMH(OPMAIMOHHOM
o011ecTBe, MPEANOararoiero CnocoOHOCTh 00yJaroerocsi pa3ouBaTh CIOXKHBIE 3a/1a4U HA OoJiee
MPOCThIE TIOJ33]]aul, CPaBHUBATh HOBBIE 3aJlaud C 3aJlayaMM, PEIIECHHBIMU PaHee, OMPEIeNsTh
iary JJis JOCTHXKEHHUS pe3yabTara U Tak Jajee;

dbopMHpOBaHKE M PA3BUTHE KOMIICTCHIIMH OOyJaromuxcsi B 0O0JACTH HCIIOJIb30BAHMS
WH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHI, B TOM YHCIIE 3HAHWH, YMEHUN W HaBBIKOB
paboTeI ¢ HH(OPMAIIHEH, TPOTPAMMHUPOBAHUS, KOMMYHHUKAITUU B COBPEMEHHBIX ITU(MPOBBIX Cpeiax
B YCJIOBUSX oOecrnedeHusi HHPOPMAaIMOHHOM 0€30MMacHOCTH JIMYHOCTH 00yYaronierocs;

BOCIHTAHWE OTBETCTBEHHOTO M HM30MPaTeIbHOTO OTHOLICHHS K MH(POPMALUU C YUYETOM
MPaBOBBIX W DJTUYECKUX AacCMEeKTOB €€ pacmpoCTpaHEHUs, CTPEeMJICHHs K MPOAOIKEHUIO
oOpa3oBaHusl B 007acTH MH(POPMALMOHHBIX TEXHOJOTHH W CO3MIATEIbHON NEATEIBHOCTH C
MPUMEHEHUEM CPENICTB MHPOPMAIIMOHHBIX TEXHOJIOTHH.

HNudopmarnka B OCHOBHOM 0011IeM 00pa30BaHUN OTPaKaeT:

CYIIHOCTh WH(POPMATUKMA KaK HAyYHOW JUCIMIUIMHBI, H3y4arolmied 3aKOHOMEPHOCTH
MPOTEKaHUS W BO3MOXKHOCTHM aBTOMAaTH3allud WH()OPMAIMOHHBIX MPOILECCOB B Pa3IUYHBIX
cUCTeMaXx;

OCHOBHBbIE 00JaCTH TPUMEHEHHUS HHQPOPMATHKH, TPEKIE BCEro HH(POPMAIMOHHBIE
TEXHOJIOTUH, YIPABICHNUE U COLTUAIBHYIO Cepy;



MEXTUCIUTUTMHAPHBIA XapakTep HHPOPMATUKHA U HHPOPMALTMOHHOM 1S TEIbHOCTH.

N3yuyenne uWHGOPMATUKA OKa3bIBAET CYIIECTBEHHOE BIMSHHUE Ha (OPMUPOBAHHE
MHPOBO33peHHs 00YyYaroIIerocs, ero *KU3HEHHYIO MO3UIMIO0, 3aKJIaJbIBA€T OCHOBBI NMOHUMAaHUS
NPUHIUNOB (YHKUIMOHUPOBAHUS M HCIOJIB30BaHMS HH(POPMALIMOHHBIX TEXHOJIOTMH Kak
HEOOXOIMMOr0 HHCTPYMEHTa NPAaKTUYECKH JII0OOM [eATeNbHOCTH W OJHOrO U3 Hauboiee
3HAYMMBIX TEXHOJIOIMYECKUX JOCTHKEHUN COBPEMEHHOW LMBWIM3AaUUMU. MHOrue npeaMeTHbIe
3HAaHUS U CIOCOOBI JIEATEIbHOCTH, OCBOCHHBIE OOy4YalOUIMMHCS MPH U3YYEHUU HUHQPOPMAaTUKH,
HaxoIAT NPHUMEHEHHE KaK B paMKax o00pa30oBaTeIbHOrO Mpolecca MNpU HU3YyYEHUU JAPYTUX
IOpPEeAMETHBIX 00JacTel, TaK U B WHBIX JKU3HEHHBIX CUTYyallUsX, CTAHOBSTCS 3HAYMMBIMH IS
(hopMUpOBaHMSI KAYECTB JINYHOCTH, TO €CTh OPUEHTUPOBAHBI Ha (POPMHUPOBAHUE METANIPEAMETHBIX
Y IMYHOCTHBIX PE3YJIBTATOB O0yUEHUSI.

OcHoBHbIe 3a/1aun yueOHoro npeamera «Mupopmaruka» — chopmMupoBaTh y 00yUyaroIuXcs:

MOHUMAaHUE MPHUHLHUIIOB YyCTpoicTBAa M (YHKIMOHHPOBaHUS OOBEKTOB LU(POBOro
OKpY>XEHHUS, NPEACTaBICHUs 00 HMCTOPUM M TEHACHIMSIX pa3BUTUS HHPOPMATUKH NEpHOAa
1 poBoii TpaHCHOpPMaLIMU COBPEMEHHOTO OOIIECTBA;

3HAHMSI, YMEHHSI U HABBIKM TPAMOTHOM MOCTAHOBKH 3a/1a4, BO3HUKAIOIIMX B MPAKTUYECKON
JeSITeIbHOCTH, Ul UX PEIIEHUs C MOMOUIbI0 HH(OPMAIIMOHHBIX TEXHOJOTUM, YMEHUS U HaBBIKU
(hopMaIM30BaHHOTO OMMCAHUS MOCTABJICHHBIX 3a/1a4;

6a30Bble 3HaHUS 00 MH(GOPMAIIMOHHOM MOJEJIMPOBAHUH, B TOM YHCIE O MATEMAaTUYECKOM
MOJIETMPOBAHUH;

3HaHUE OCHOBHBIX AJITOPUTMHUYECKHX CTPYKTYpP U yYMEHUE NPUMEHSTh 3TU 3HAHUS UL
MOCTPOEHHUS aJITOPUTMOB PELLIEHUS 33]1ad 0 UX MaTeMaTUYECKUM MOJIETISIM;

YMEHHMSI M HABBIKH COCTABIICHUS IPOCTBIX IPOrPAMM 10 IOCTPOEHHOMY aJTOPUTMY Ha OTHOM
U3 A3BIKOB IPOIPaMMUPOBAHUS BBICOKOTO YPOBHS;

YMEHUS ¥ HaBBIKH 3()()EKTUBHOTO UCIOIb30BAHUS OCHOBHBIX TUIIOB MIPUKJIAIHBIX IPOrpaMM
(npunoxenuit) obmero Ha3HayYeHUs] U UH(OPMALIMOHHBIX CUCTEM JJI PEHICHUS C UX MOMOIIBIO
MPAaKTUYECKUX 3ajia4, BiIaJieHue 6a30BBIMU HOpMaMH HH(GOPMAIIMOHHON 3TUKU U IIPaBa, OCHOBAMHU
nH(pOpMaIMOHHOM 6€30MaCHOCTH;

YMEHHE TIPaMOTHO MHTEPIPETUPOBATh PE3YAbTAThl PEIICHUS NPAKTUYECKUX 3a1ad C
MOMOUIBI0 MH(OPMALIMOHHBIX TEXHOJIOTH, TPUMEHSThH OTYyUYEHHBIE PE3yJAbTaThl B IPAKTHUECKON
JESTEIIbHOCTH.

Henn w 3amaun u3ydeHus MHGPOPMATHKUM Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHMs
OTIPENIeNISIIOT CTPYKTYPY OCHOBHOTO COZIEpKaHUs y4eOHOT0 MpeaMeTa B BUJIE CIEAYIOIUX YEThIPEX
TEMaTHUYeCKUX Pa3/ieoB:

uudpoBasi r(paMOTHOCTB;

TEOpPETHUECKHUE OCHOBBI MH(POPMATHKH;

aJTOPUTMBI U TPOTrPAMMHUPOBAHUE;

MH(POPMAIIMOHHBIE TEXHOJIOTHH.

Ha uzyuenue nndopmaruku Ha 6a30BOM ypoBHe B 8 kiacce otBonutca 34 yaca (1 yac B
HEJIETTIO).



COAEPKXAHUE OBYUYEHUSA
8 KVIACC

Teopernyeckue 0CHOBbI HH(POPMATHKH

CucremMbl CHUCTICHUS

Heno3uimonusie v NO3UIIUOHHBIE CUCTEMBI cuucieHus. Andasut. OcHoBanue. Pa3BépuyTas
dbopma 3anucu ymcia. [lepeBoa B 1eCITUUHYIO CUCTEMY YMCEJ, 3alIUCAHHBIX B IPYTUX CUCTEMaX
CUHCIICHHSL.

Pumckas cucrema cuncieHus.

JIBonuHas cuctema curcienus. [lepeBon nensix uncen B mpeaenax ot 0 1o 1024 B gBonyHy0
cucteMy cuuciieHus. BoceMepuuHnas cucrtema cuucieHus. llepeBox uucen u3 BOCBMEPUYHOU
CUCTEMBl B JBOMYHYIO M JE€CSATHUHYIO cHCTeMbl M oOpartHo. lllectHanuarepuuynas cuctema
cunciienus. [lepeBog uucen M3 MIECTHAALIATEPUYHON CHCTEMBI B JTBOMYHYIO, BOCBMEPUYHYIO U
JECATUYHYIO CUCTEMBI U 0OpaTHO.

ApudmeTndeckue ornepanuy B ABOUYHON CUCTEME CUUCIICHUS.

DJIeMEHTHI MATEeMAaTHYECKOH JTOTHKH

Jlornyeckue BBICKa3bIBaHUA. JlorMueckue 3HAYEHUsS BbICKa3bIBaHUW. JJEMEHTapHbIE U
COCTaBHBbIE BbICKa3bIBaHUs. Jlornueckue onepanuu: «mw» (KOHBIOHKIHS, TIOTHYECKOE YMHOKEHHUE),
«unmy»  (AU3BIOHKIMS, JIOTHYECKOE CIIOKEHHE), «He» (Jormdeckoe orpunanue). I[Ipuopurer
Joruyeckux onepanuid. OnpeneneHne UICTUHHOCTA COCTABHOIO BBICKA3bIBAHMS, €CJIM U3BECTHBI
3HAYEHUs UCTUHHOCTH BXOSIIMX B HETO JIEMEHTAPHBIX BBICKa3bIBAHUN. JIOTMUECKUE BBIPAKEHHUS.
[IpaBuna 3amucu noruyeckux BbIpaxkeHUi. [locTpoeHne TabnHI] WUCTHHHOCTH JIOTHYECKUX
BBIPaKCHUI.

Jlornueckue 371€MEHTBI. 3HAKOMCTBO € JIOTMYECKUMHU OCHOBAMM KOMIIBIOTEPA.

AJITOPUTMBI M POrPAMMMPOBAHUE

HcnoHUTEIH M AJITOPUTMBI. AJITOPUTMHYECKHE KOHCTPYKIUH

[lonsatne anroputma. HMcnomHuTenu anropuTMoB. AJTOPUTM Kak IUIAH YHPABJICHUS
VCIIOJTHUTEIIEM.

CpoiictBa anroputma. CrnocoObl 3amucu ajaropuTrMa (CIOBECHBIM, B BUJE OJIOK-CXEMBI,
porpaMma).

Anroputmuyeckue KOHCTpyKumu. KoHcTpykuus «cnenoBaHue». JIMHEHMHBINM aJITOPUTM.
OrpaHn4eHHOCTh JIMHEWHBIX aJITOPUTMOB: HEBO3MOXKHOCTb IPENYCMOTPETh 3aBUCUMOCTH
MIOCJIEA0BATEIbHOCTH BBINOJIHAEMBIX I€UCTBUN OT HCXOJHBIX JAHHBIX.

KoHCTpyKInsl «BeTBIIEHUEY: MOJIHAS M HEMoJHas (OpMbI. BeITIOTHEHNE W HEBBITIOJTHEHHE
yclioBUs (MICTUHHOCTD U JIOKHOCTH BbICKa3bIBaHUsl). [IpocThie 1 cocTaBHbIE yCIOBUSI.

KoHcTpykiust «OBTOpEHMS»: LUKIBI C 3aJaHHBIM YHUCIOM TMOBTOPEHUHM, C YCJIOBHUEM
BBIIIOJIHEHUS, C IEPEMEHHOM 1IUKJIA.

PazpaboTtka ays (GOpMambHOrO HMCIOMHUTENS alropuTMa, HPUBOIALIETO K TpedyeMomy
pe3yabTary MpU KOHKPETHBIX HMCXOAHBIX JaHHbIX. Pa3paboTka HECHOXKHBIX aJITOPUTMOB C
WCIOJIb30BaHMEM IIUKIIOB U BETBJIICHUH /ISl ypaBlieHUs! (POPMabHBIMU UCTIOTHUTEIISIMH, TAKUMHU
kak PoGot, Uepenamka, UepTékHUK. BhIMosHeHHEe aarOpUTMOB BPYUYHYIO UM Ha KOMIIBIOTEPE.
CuHTakcuyeckue 1 Jiorudeckue omuoku. OTKaszbl.

S3bIK NIpOrpaMmMupoOBaHUs



A3k nporpammupoBanus (Python, C++, ITackans, Java, C#, llIkonsHbIH ATTOpUTMUYECKHIMA
S3BIK).

CucreMa nporpaMMHUpPOBaHUs: PEAAKTOP TEKCTA IPOTrpaMm, TPAHCIATOP, OTIATUHUK.

[lepemennas: Tum, ums, 3HaueHue. Llenpie, BEeIeCTBEHHbIE U CHUMBOJIbHBIC TIEPEMEHHEIE.

Omnepatop npucBauBaHUA. ApPUPMETHUCCKHUE BBIPAKCHUS W TOPSAIOK WX BBIYHCIICHHS.
Omnepanuu ¢ UeIbIMU YUCIAMU: IIEJIOYUCICHHOE IeJIEHUE, OCTATOK OT JICNICHUS.

Betnenus. CocraBHbIe YCIOBUA (3aMHMCh JIOTHYCCKUX BBIPAKCHUN Ha WU3y4acMOM SI3bIKE
nporpaMMupoBanus). Haxoxienne MUHMMyMa U MakCUMyMa M3 JIByX, TPEX U UYETHIPEX YHCEL.
Pemienue kBagpaTHOTO ypaBHEHUS, UMEIOIIETO BEIIECTBEHHBIE KOPHH.

JluanoroBasi OTJiajika IporpaMM: TOIIArOBOE BHITIOJIHEHUE, TPOCMOTP 3HAYCHUN BEJIMYMH,
OTJIJI0YHBIN BBIBOJI, BHIOOP TOYKH OCTAHOBA.

Huxn ¢ ycnoBuem. Anroput™m EBkiuaa misi HaXOXI€HUS] HAUOOJBIIEro OOIIEro JeTuTeNs
JBYX HATypaJbHBIX urcell. PazOueHne 3amucu HaTypajdbHOTO YHCiIa B MO3HIIMOHHOW CHUCTEME C
OCHOBAHHEM, MEHBIIINM WK paBHBIM 10, Ha OTACIbHBIC IUPPHI.

[uka ¢ nepeMeHHOM. AJITOPUTMBI TPOBEPKHU ACITMMOCTH OAHOTO IIEJI0TO YKCia Ha JAPYroe,
MIPOBEPKHU HATYpPaJbHOTO YUCIIa Ha MPOCTOTY.

O6paboTka CHMBOJIBHBIX JaHHBIX. CHMBOJIBHBIE (CTPOKOBBIC) IepeMeHHbIe. [locuMBoIBHAS
oOpabotka cTpok. [Tomcy€r 4acToThl MOSIBICHUSI CUMBOJIA B CTpoke. BecTpoeHHble dyHKIIUU TS
00pabOTKH CTPOK.

AHaJIM3 aJIrOpuTMOB

OmpenesiecHHe BO3MOXKHBIX pPE3yIbTaTOB pPaOOTHl alropuTMa IPU JAHHOM MHOXKECTBE
BXOJIHBIX JAHHBIX, OMpPEACIICHHE BO3MOXHBIX BXOJHBIX JIaHHBIX, MPUBOIAIIUX K JaHHOMY
pe3yibTary.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 UH®OPMATHUKE
HA YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHUA

Wzyuenne wHpOpMATHKA HAa YPOBHE OCHOBHOTO OOIIero 0Opa3oBaHUS HANpaBICHO Ha
JOCTIDKEHUE OOYydYarolmMMUCA JUMYHOCTHBIX, METANpEeAMETHBIX M TMPEIMETHBIX pPe3ylIbTaToB
OCBOEGHUS COZIEpPKaHusl y4eOHOTO MpeIMeTa.

JIMYHOCTHBIE PE3VYJIBTATBI

JIMYHOCTHBIE pe3yabTaThl UMEIOT HAPABICHHOCTH Ha PEIICHUE 3a/1a4 BOCITUTAHUS, PA3BUTHUS
U collManan3aiuu o0yJaromuxcs CpeicTBaMU y4eOHOTo MpeaAMeTa.

B pesynprare m3ydenus wH()OpPMAaTHKH Ha YPOBHE OCHOBHOTO OOIIETO0 00pa3oBaHUS Y
oOyuaromierocst OyayT cpopMUpOBaHBI CIAEAYIONIUE JIUMYHOCTHBIEC PE3YIbTaThl B YACTH:

1) naTpuoTHYECKOro BOCIUTAHUS:

[IEHHOCTHOE OTHOIICHHE K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY M HayqYHOMY
HACIICANIO, TIOHUMaHNe 3HaYCHUS MH()POPMATHKN KaK HAyKH B KH3HU COBPEMEHHOTO OOIIECTBA,
BJIQJICHHE TOCTOBEPHOU MHQOpMAIIHEH O TTepeIOBIX MUPOBBIX M OTEUECTBEHHBIX JIOCTHKCHUIX B
obmacti WHGOPMATHKH W WH(POPMANMOHHBIX TEXHOJOTHH, 3aWMHTEPECOBAHHOCTH B HAyYHBIX
3HaHMSIX 0 U(PPOBOI TpaHCHOPMALIMKU COBPEMEHHOTO OOIIIECTBA;

2) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMA:

OpHEHTAIUsl Ha MOpajbHbIe IIEHHOCTH W HOPMBI B CUTYyallMsIX HPABCTBEHHOTO BHIOODA,
TOTOBHOCTb OIICHHMBATh CBOE TMOBEICHHUE M TMOCTYNKH, a TaKXKe MOBEJACHUE U MOCTYNKHU APYTUX
JIONEH ¢ TO3WIMM HPAaBCTBEHHBIX W MPABOBBIX HOPM C YYETOM OCO3HAHUS IIOCIIEICTBHMA
MOCTYIIKOB, AKTUBHOE HETIPUSATHE aCOIMAILHBIX MTOCTYIIKOB, B TOM uncie B MIHTepHeTe;

3) rpaskIaHCKOr0 BOCIIUTAHUA:

MPEICTaBICHUE O COIMAIBHBIX HOPMax W TMPaBUIAX MEXJIMYHOCTHBIX OTHOIICHUI B
KOJUIEKTHBE, B TOM YHCJIE B COIMAIBHBIX COOOIIECTBAX, COOMIONCHIE TPABHUI O€301TaCHOCTH, B TOM
YHCce HaBBHIKOB OE30MACHOTO IOBEIEHUS B HHTEPHET-Cpelie, TOTOBHOCTh K pPa3HOOOpa3HOH
COBMECTHOW JI€ATENIHHOCTH TpPHU BBIMOJHEHHH YYEOHBIX, MO3HABATENBHBIX 3a/a4, CO3AaHUU
y4eOHBIX IPOEKTOB, CTPEMJIEHHE K B3aMMONOHMMAHHUIO M B3aWMOIIOMOIIM B IpOILECCE ITOU
y4eOHOH IeATeTbHOCTH, TOTOBHOCTh OIICHUBATH CBOE TIOBEJICHHUE U TIOCTYTKH CBOMX TOBAPHIIEH C
MO3UIIMU HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

4) HeHHOCTeil HAYYHOI'0 ITO3HAHMSA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUYECKUX npe/CTaBICHUI 00 nHpopManH,
WHPOPMAIIMOHHBIX ~ TIpoIleccax W HMH(OPMAIMOHHBIX  TEXHOJOTHUSX, COOTBETCTBYIOIINX
COBPEMEHHOMY YPOBHIO Pa3BHUTHSI HayKH M OOIIECTBEHHOW MPAKTUKU U COCTABIISIOMNX 0a30BYIO
OCHOBY JIJIsl TOHUMaHHUS CYIIIHOCTH HAyYHOH KapTUHBI MHUPA;

WHTEpPEC K OOYUYEHHWI0 U TO3HAHUIO, JTHOOO03HATENHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTHh K
caM000pa30BaHNI0, 0CO3HAHHOMY BBIOOPY HAIPABICHHOCTH U YPOBHSI 00yUEHHS B TATbHEUIIIEM;

OBIIaJICHUE OCHOBHBIMU HAaBBIKAMU HCCIIEIOBATEIIbCKON JIESITEbHOCTH, YCTaHOBKA Ha
OCMBICIICHUE ONbITAa, HAONIOACHUH, TOCTYNIKOB M CTPEMJICHHE COBEPIICHCTBOBATH IYTH
JOCTIDKEHUSI MHANBUAYAJTBLHOTO U KOJUICKTUBHOTO OJIATOTIOTYYHS;

c(hOpMHUPOBAHHOCTH UH(GOPMAIIMOHHON KYJIBTYPhI, B TOM YHCJIC HABBIKOB CAMOCTOSTEIIEHOM
paboThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHON JUTEpaTypoi, pa3HOOOpPa3HBIMH CPEICTBAMHU
MH(GOPMAIIMOHHBIX TEXHOJIOTUH, a TAaKXKE YMEHHS CaMOCTOSITENIbHO OINpEAENsATh LEIH CBOETO



oOyueHusi, cTaBUTh U (hopmynupoBarh sl ceOs HOBBIE 3aqaud B y4éOe M IMO3HABaTEIHHOU
NeSATEILHOCTH, Pa3BUBaTh MOTHBBI M HHTEPECHI CBOEH MO3HABATEILHOM JAEATEIbHOCTH;

5) popmupoBaHus KYJbTYPbI 310POBb:

OCO3HAHHE IIEHHOCTH KM3HU, OTBETCTBEHHOE OTHOIIICHHE K CBOEMY 3/I0POBbIO, yCTAHOBKA HA
3I0OPOBBIM 00pa3 KU3HU, B TOM YHUCIIE U 32 CYET OCBOCHUS U COOMIOIeHHsI TpeOoBaHU Oe30MMacHOM
AKCILUTyaTalu CPeICTB HHPOPMAIIMOHHBIX M KOMMYHUKAITMOHHBIX TEXHOJIOTHIA;

6) TPy10BOr0 BOCIMTAHUS

HWHTEpEeC K MPAKTUYECKOMY M3y4eHHUI0 mpodeccuil u Tpyaa B cepax mpodeccroHaabHOM
NESITENIbHOCTH, CBA3aHHBIX C HMHQPOPMATUKON, MPOrpaMMHUpPOBAHUEM W HH(POPMAIIMOHHBIMHU
TEXHOJIOTUSIMU, OCHOBAaHHBIMHU Ha JOCTIKCHMSIX HAyKd MH(MOPMATUKH U HAYUHO-TEXHUYECKOTO
nporpecca;

OCO3HAHHBIA BBHIOOpP W TIOCTPOCHUE WHAMBUIYAIbHOM TpPAaeKTOPUU OOpa3oBaHHUS U
KU3HEHHBIX [JIAHOB € YYETOM JIMYHBIX U OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH;

7) 3K0JIOTHYECKOT0 BOCIIUTAHMS:

OCO3HaHMe MI0OATBFHOTO XapaKTepa HKOJOTUYECKUX MPOOJeM U MyTel WX pEelIeHHs, B TOM
YHUCJIe C YY4ETOM BO3MOXKHOCTEH HHPOPMAIIMOHHBIX M KOMMYHHUKAITMOHHBIX TEXHOJIOTHIA;

8) apanTanmum oby4yaromerocsi K M3BMEeHsIIOIIMMCS YCJIOBHSAM COUMAJIbHOM U MPUPOAHOM
cpenbl:

OCBOCHHME OOy4YaIOIIUMHCS COIIMAIBHOTO OIBITAa, OCHOBHBIX COIIMAJIBHBIX  pOJIEH,
COOTBETCTBYIOIINX BEAYIIEH IEITEIIbHOCTH BO3pACTa, HOPM U MPABUII OOIIIECTBEHHOTO MOBECHNUA,
dbopM coIMalbHOM >KM3HU B TPyMIax U CoOOIIecTBax, B TOM YHCIE CYIIECTBYIOIINX B
BUPTYaJIbHOM MPOCTPAHCTBE.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpeaMeTHble pe3yabTaTbl OCBOCHMSI MPOrpaMMbl MO HH(OPMATHUKE OTpPa)aroT
OBJIa/ICHUE YHUBEPCATIbHBIMU YUEOHBIMU IEHCTBUSMH — I103HABATEIbHBIMU, KOMMYHHKATHBHBIMH,
PETYISITUBHBIMU.

ITo3HaBaTeIbHBbIC YHUBEPCAJIbHBbIE Y4eOHbIEe 1eHCTBUSA

ba3oBble Jornvyeckne 1eMcTBUS:

YyMEHHE OMpeNessaTh TOHSATHSA, co37aBaTh O00OIIEHUs, YyCTAaHABIWBATh aAHAJIOTUH,
KJIACCU(UIIUPOBATh, CAMOCTOATEIHLHO BBIOMpATh OCHOBAHWS U KPUTEPUU I KiIaccU(PUKAIUH,
YCTAHABJIMBATh MPUYMHHO-CIEICTBEHHBIE CBSI3M, CTPOUTH JIOTMUYECKHE PACCyXACHUS, J1€JIaTh
YMO3aKJIIOU€HUs! (MHAYKTUBHBIE, IETyKTUBHbBIC U 110 aHAJIOTUN) U BBIBOJIBL;

yMEHHUE CO3/1aBaTh, MPUMEHSTh U IPEOOPa30BhIBATh 3HAKUA U CUMBOJIBI, MOJICIIA U CXEMBI JIJIS
penieHnst y4eOHbBIX U TTO3HABATENBHBIX 33/1a4;

CaMOCTOSITEILHO BBIOMpPATh CIOCOO perieHus y4uyeOHOM 3amauu (CpaBHHBATh HECKOJIBKO
BapUAHTOB PEIICHUS, BHIOMPATh HanOoJee MOAXOSIINUNA ¢ yUETOM CaMOCTOSITEIPHO BBIJICTICHHBIX
KpUTEPHEB).

ba3oBbie uccienoBare/ibCKue AeHCTBHS:

(dhopMynupOBaTh BOMPOCHI, (HUKCUPYIOIIHE Pa3pbiB MEXKAY PEATbHBIM M JKEIaTeIbHBIM
COCTOSIHEM CHUTYaIlMH, 00bEKTa, U CAMOCTOSITEIHHO YCTaHABIMBATh HICKOMOE U JJaHHOE;

OLICHMBAaTh HAa MPUMEHHMOCTb U JOCTOBEPHOCTh HH(OpPMAIUIO, TMOJYYEHHYIO B XOZIE
HCCJIEIOBaHUS;



IIPOrHO3UPOBATh BOZMOXKHOE JIajIbHEIIIEE pa3BUTHE ITPOLIECCOB, COOBITUI U UX MOCIEACTBUS
B @HAJIOTUYHBIX WJIM CXOJIHBIX CUTYalLlUsAX, a TAKXKE BBIBUTATh MPEANOIOKEHNUS 00 UX Pa3BUTHU B
HOBBIX YCJIOBHSX U KOHTEKCTaX.

PabGora ¢ undopmaunmeii:

BBISIBIIAATh J1e(UIUT HMH(GOpPMAIMM, JaHHBIX, HEOOXOAMMBIX JJISl PEIICHUs MOCTaBJICHHOM
3a/1a4y;

OPUMEHATh PA3IMYHbIE METOJbl, HMHCTPYMEHTBl M 3alpochl INpPH IOUCKE M OTOOpe
MH(}OPMaLIMY WM TaHHBIX U3 UICTOYHUKOB C YYETOM MPEI0KEHHON yueOHOM 3a/1auu U 3aJaHHBIX
KPUTEPUEB;

BBIOMpATh, AHAJIM3UPOBATh, CHUCTEMAaTU3UPOBATh W HHTEPHPETUPOBATH HH(OPMALIUIO
pa3IMYHBIX BUJIOB U (hOPM IpeACTaBICHMUS;

CaMOCTOSITEJIbHO BBIOMpAaTh ONTUMalbHYIO (OpMy TMIpelncTaBiIeHUs UHOpManuu WU
WUTIOCTPUPOBATH peIIaeMble 33Ja4l HECIOKHBIMU CXEeMaMH, TuarpaMMaMu, HHOU TpapuKoi 1 ux
KOMOHMHAIIMSIMHU;

OLIEHUBAaTh HAAEKHOCTh HMH(OPMAIMHM IO KPUTEPHSIM, IMPEIIOKEHHBIM YUHUTEIEeM WIH
c(OpMyIUPOBAHHBIM CaMOCTOSITENBHO;

3G PEKTUBHO 3aIIOMUHATh U CUCTEMAaTU3UPOBATh HH(POPMALIHIO.

KoMMyHHMKaTHBHBbIE YHHBepcaJbHbIe YUeOHble JelicTBHSA

Oo0uenue:

COITOCTABIIATH CBOM CYXKJIEHHS C CY’)KIEHUSMH JPYTHX YIaCTHUKOB JUANOTa, 00HAPYKUBAThH
pas3iIuyue U CXOJCTBO MO3UIINA;

MyOJIMYHO TPEICTABISITh PE3YJbTAaThl BEITIOJIHEHHOTO OIBITA (IKCIIEPUMEHTA, HCCIIEIOBAHNS,
MIPOEKTA);

CaMOCTOATENHHO BEIOMpaTh (QOpMAT BEICTYIUICGHHS C YYETOM 3a/ad TMPE3CHTAIMH |
OCOOCHHOCTEH ayIUTOPUH U B COOTBETCTBUM C HUM COCTABIIATH YCTHBIC U MUCHMEHHBIE TEKCTHI C
MCTIOh30BaHNEM WILUTFOCTPATHBHBIX MaTepPHAIIOB.

CoBmecTHas1 1eSITeJILHOCTD (COTPYAHUYECTBO):

MOHMMAaTh M WCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIWBUIAYaJTbHOH PaOOTHI MpHU
pelIeHN KOHKPETHOM MPOoOIeMbl, B TOM YHUCIIE IPU CO3JJaHUH UH()OPMAITMOHHOTO MPOAYKTa;

MPUHUMATh 1eJIb COBMECTHOM HH(OpPMAIMOHHON JeATeabHOCTH Mo cOopy, 00paboTke,
nepenade, popmMannzanuu HHMOPMAIUH, KOJUIEKTUBHO CTPOUTH JEHCTBHS MO €€ TOCTHKEHUIO:
pacmpenessTh poiH, J0TOBAPUBATHCS, 00CYKIAATh MPOIIECC U PE3yJbTaT COBMECTHOU PabOTHI;

BBITMIOJIHATH CBOIO 4YacTh PabOThl ¢ HHpopManuend UM WHPOPMAIMOHHBIM IPOAYKTOM,
JOCTUTAs KAYECTBEHHOTO PE3yNbTara M0 CBOEMY HalpaBJICHUIO M KOOPAWMHHUPYS CBOM JCHCTBHUS C
JIPYTUMH YJICHAMH KOMaH]IbI;

OILICHUBATh Ka4eCTBO CBOETO BKJIa/Ja B OOUIMI MH(OPMAIIMOHHBIA MPOAYKT 1O KPUTEPHSIM,
CaMOCTOATEIHHO CHOPMYINPOBAHHBIM yUYACTHUKAMH B3aMMOJICHCTBUS;

CpaBHUBAaTh pPE3YyJIbTaTbl C WMCXOMHOW 3ajadeil W BKJIAJ KaKIOTO YICHa KOMaHIbI B
JTOCTUKEHUE PE3YyNbTaToB, Pa3NeisiTh cQepy OTBETCTBEHHOCTH U MPOSBIATH TOTOBHOCTh K
MIPEOCTABICHUIO OTYETA TIEPE/T TPYTIIOH.

PerynsiTuBHble yHUBepcAJbHbIE y4eOHbIe AeHCTBUS
Camoopranuszanms:



BBISIBJIATD B )KM3HEHHBIX U YYEOHBIX CHUTYalUsAX MPOOJIEMBI, TPEOYIOIINE PEIICHUS;

OPUEHTUPOBATbCS B Pa3IMYHbIX IMOAXOAAX K MPHUHATUIO pPEIICHUH (MHAMBUAYaJIbHOE
NPUHSTHE PEIICHUN, TPUHITHE PEIICHU B TPYIIIE);

CaMOCTOSITEIBHO COCTABIISITh aJITOPUTM PEILIEHU 33]1a4 (WM €r0 YacTh), BBIOMPATh CII0CO0
pemieHus y4eOHOM 3a7auu ¢ y4€TOM MMEIOIIMXCS PEecypcoB UM COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHpPOBATh MPEAIaraéMble BApUAHThI PEIICHUI;

COCTABJISITh IUIaH JEHCTBUU (TUIaH peanu3alMd HaMEYEHHOTO allfOpUTMa pEeIlIeHus),
KOPPEKTUPOBATh MPEJIOKEHHBIN aITOPUTM € YUYETOM IMOTYUYEHHUS HOBBIX 3HAHUWA 00 M3y4yaeMoM
0OBEKTE;

JIeJIaTh BBIOOP B YCJIOBMSIX NMPOTHBOPEYMBOM MH(OpPMALMKU U OpaTh OTBETCTBEHHOCTH 3a
pelieHue.

CaMokoHTpOJIb (peduiekcust):

BJIQJIETh CIIOCOOaMU CAaMOKOHTPOJISI, CAMOMOTHUBAIINU U pedrercuu;

JlaBaTh OLEHKY CUTyallMH U Mpeaiararh 1iaH e€ n3MEHEHHUS;

YUUTHIBaTh KOHTEKCT U MPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPHU PEIICHUH
y4eOHOIl 3a1a4M, aJanTUPOBATh PELICHUE K MEHSIOIIUMCS 00CTOSTENbCTBAM;

OOBSICHATh TPHUYUHBI JOCTIDKEHUS (HENOCTIDKEHHUS) pe3yJabTaToB WHOOPMAIMOHHOM
NEeSTENIbHOCTH, [aBaTh OLIEHKY HPHOOPETEHHOMY OIBITY, YMETh HAaxOAWTh IO3UTHUBHOE B
MIPOU3OIIEANIEH CUTYaIUH;

BHOCUTh KOPPEKTHUBBI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, M3MEHUBILIUXCS
CUTYyaIlui, YCTAaHOBJICHHBIX OIIMOOK, BO3HUKIIUX TPYTHOCTEH;

OLICHMBATh COOTBETCTBUE PE3yIbTATa LENH U YCIOBUSM.

IMOIMOHAIbHBIN HHTEJJIEKT:

CTaBUTh ce0sl Ha MECTO JIPYroro 4eaoBeKa, IOHUMATh MOTUBBI U HAMEPEHHUSI IPYTOro.

IIpunsiTue cedst u Apyrux:

OCO3HaBaThb HEBO3MO)KHOCTb KOHTPOJUPOBATH BCE BOKPYT Jake B YCIOBUSAX OTKPBITOTO
J0CcTyna K JTII00bIM 00bEMaM HHPOpMAITUH.

INPEIMETHBIE PE3YJIBTATHI
K koHiy oOyuenus B 8 kiacce y oOydarorierocs OymayT c(popMUpOBaHBI CIICTYIONTNE YMCHUS:
MOSICHATh HA MPUMEpaxX Pa3Indus MKy MO3UIIMOHHBIMHA Y HETTO3UIIMOHHBIMH CUCTEMaMHU
CUMCIICHHS,
3aMuChIBaTh U CPaBHUBATS 11eJbie uncia oT 0 70 1024 B pa3nuYHBIX MO3UITMOHHBIX CHCTEMAaX
cuucieHus (¢ OCHOBaHUSIMU 2, 8, 16), BBIMOIHATH apu(METHUUECKIE ONIEpaIiK HaJl HUMU;
pPacKpbIBaTh CMBIC]I TIOHSATUM «BBICKAa3bIBAaHUE», «JIOTHYECKAsl OIepalusy, «JIOTHUYEeCKOe
BBIPAKEHUEY,
3alUCHIBATh JIOTHYECKUE BBIPAXKCHHUS C HCIOJb30BAHUEM JTU3BIOHKIIUH, KOHBIOHKIIMH |
OTPHUIIAHUS, ONPENEISITh HCTUHHOCTHh JIOTHYECKUX BBIPAKEHUH, €CIIM WM3BECTHHI 3HAYCHUS
UCTUHHOCTH BXOJISAIIUX B HETO TMEPEMEHHBIX, CTPOUTH TAOJIUIBI UCTUHHOCTH JUIS JIOTHYECKUX
BBIPaKCHUM;
pacKpbIBaTh CMBICT TOHATUM «HUCIIOJHHUTEINbY, «AJITOPUTM», «IPOTpaMmay, TOHUMAas
Pa3HUIly MEXy YIOTPEOIIEHUEM dTHX TEPMUHOB B OOBIZICHHOW peuu U B UHPOPMATHKE;
OMHCHIBATh AJITOPUTM PEIICHHUS 3a7a4l Pa3IUuIHBIMU CIIOCOOaMH, B TOM YHCJIE B BHJIE OJIOK-
CXEMBI;



COCTaBJISATb, BBINOJHATh BPYYHYI0 U HA KOMIIBIOTEPE HECIOXHBIE aJIrOPUTMbI C
WCIIOJIb30BAaHUEM BETBIICHUM M IUKIIOB /I YNPABICHUS UCIOJIHUTENIIMH, TaKUMHU Kak PoOoT,
Yepenamka, YepTExKHUK;

HCIIOIb30BaTh KOHCTAHThl M TIEPEMEHHBIC PA3TUYHBIX THUIMOB (YHCIIOBBIX, JIOTHYECKHX,
CHUMBOJIBHBIX ), @ TAK)KE COIEpIKAIUE UX BBIPAXKECHUSI, UCTIOIB30BaTh ONEepaTop MpUCBAauBaHMS;

WCIIO0JIB30BaTh MIPHU pa3pab0TKe MPOrpaMM JIOTUYECKUE 3HAYCHUS, ONIEPAIlUU U BBIPAXKEHUS C
HUMH;

aHAJIM3UPOBATH MPEJJIOKEHHBIE aITOPUTMBI, B TOM YHCJIE OMPENENATh, KaKUE Pe3yJIbTaThl
BO3MO>KHBI IPU 3aJJAHHOM MHOKE€CTBE UCXOJIHBIX 3HAUCHUH;

co3faBaTh M OTJIAKUBATh MPOTPAMMbl Ha OJHOM U3 SI3bIKOB mporpammupoBanusi (Python,
C++, Ilackanp, Java, C#, llIkonbHbId AJNTOPUTMHUYECKUN SI3BIK), pEeaM3yIONIME HECJIOKHbBIC
aJITOPUTMBI 0OPaOOTKM YHCIIOBBIX JAHHBIX C UCTIOJB30BAaHUEM IIUKJIOB U BETBIICHUM, B TOM YHCIIC
pean3yIolne MPOBEPKY JACTUMOCTH OJHOTO IIEJ0r0 YKcia Ha JIPyroe, MpoBEpPKY HATypaJIbHOTO
YHCJia Ha MPOCTOTY, BhIACICHUS ITU(P U3 HATyPAIBHOTO YUCIIA.



TEMATUYECKOE IINTAHUPOBAHUE
8 kiaacce

HanmenoBanue
pa3enoB U TEM
y4eOHOT0 IMpeIMeTa

/11

Ne KomauuectBo
4acoB

IIporpaMMHOE conepkaHue

OCHOBHBIE BUJIBI IEATEIILHOCTH
oOy4JaroImxcs

Pa3jnen 1. TeopeTnueckue 0oCHOBBI HH(POPMATHKH

1.1 | Cucremsbl CUUCIIEHUS 6

Heno3uimonHsie 1 TO3ULIMOHHBIE CUCTEMBI
cuncieHus. Andasur.

OcHoBanue. Pa3sépuyras popma 3anucu
yucna. [lepeBos B A€CATUUHYIO CUCTEMY
YHCEeJl, 3alIMCAHHBIX B IPYTUX CHUCTEMax
CUUCJICHHS.

Pumckas cuctema curciieHusl.
JIBomuHas cucTeMa CUUCIICHHUS.
[lepeBop 1enbix uncen B npeaenax ot
10 1024 B 1BOUYHYIO CUCTEMY
cuucieHus. BocbMepuuHas cucrema
cuucinenus. [lepeBon uncen

13 BOCbMEPUYHOU CUCTEMBI B IBOUYHYIO
U JISCATUIHYIO CUCTEMBI M OOPATHO.
[IlecTHanmarepuyHas

cucteMa cuucnenus. [lepeBon uncen u3
[IECTHAAIIATEPUIHON CUCTEMBI

B IBOMYHYIO, BOCBMEPUUYHYIO U
JECATUYHYIO CUCTEMBI U 0OPATHO.
Apudmernyeckue onepanum

B IBOMYHOU CHUCTEME CUMCIEHUS

PackpbIBaTh CMBICH N3y4aeMbIX TOHSATHIA.
BrIsSBIIATE paznuure B MO3UIMOHHBIX U
HETIO3UIIMOHHBIX CUCTEMAaX CUMCIICHUS.
BrisiBsTh o0111ee U pa3nudus B pa3HbIX
MO3UITMOHHBIX CUCTEMaX CUMCIICHUS.
3anuceiBath HeOoabKe (0T 0 1o 1024)
1IEJIbIC YMCJIA B PA3JIMYHBIX TO3UIITUOHHBIX
CHUCTEMaxX CUUCIICHUS (JBOMIHOM,
BOCBMEPUYHOM, IIECTHAAIIATEPUIHOM ).
CpaBHHUBATH EJIBIE YUCTIA, 3AITUCAHHBIC B
JIBOMYHOM, BOCBMEPHUYHON U
IECTHAIIIATEPUYHON CUCTEMAX
CUHCJICHHUSL.

BrInosHATE onepanuu CI0KeHUs 1
YMHOXXCHUS HaJT HEOOJbIIMMHU IBOUYHBIMU
YHUCIaMU




1.2 | DnemMeHTBI 6

MaTEMATUYECKOM
JIOTUKHU

Jlornueckue Bbicka3bpiBaHud. Jlornueckue
3HAUYEHMS BHICKA3bIBAHUM.
DJIeMEHTapHbIE U COCTABHBIE
BbICKa3bIBaHMsl. Jlornueckue onepamuu:
«» (KOHBIOHKIIHS, JIOTHYECKOE
YMHOXEHUE), «HIN» (AU3bIOHKIINS,
JIOTUYECKOE CIIOKCHHE),

«HEe» (JIOTUYECKOoe OTpUIIAaHUE).
[Ipuoputet TOrMUYECKUX OMEpPALIHUA.
OmnpeneneHrie MICTUHHOCTH COCTAaBHOTO
BBICKAa3bIBaHUSI, €CJIM U3BECTHBI 3HAYCHUS
HMCTUHHOCTU BXOASIINX

B HETO 3JIEMEHTAPHBIX BbICKa3bIBAHUM.
Jlornueckue BoipaxkeHus. [IpaBuna 3anucu
JIOTUYECKUX BBIPAKECHUM.

[TocTpoenue TabauIl HICTUHHOCTH
JIOTUYECKUX BBIpAXKEHUU Jlornueckue
AJIEMEHThI. 3HAKOMCTBO

C TIOTUYECKUMHU OCHOBaMHU KOMIIBIOTEpa

PackpbIBaTh CMBICH N3y4aeMBbIX TOHSATHIA.
AHaNIM3UPOBaTh JOTHYECKYIO CTPYKTYPY
BBICKa3bIBaHUH.

Hcnonb30BaTh JIOrHYECKUE ONIEPALIUH.
CrtpouTth TaOIUIBI HICTUHHOCTH

JUISL TIOTHYECKUX BBIPAXKEHUM.
BBIUKCIATE HCTUHHOCTHOE 3HAUYCHUE
JIOTUYECKOTO BBIPaKEHHUS.

3HAKOMMTHCS C JIOTHYECKUMHU OCHOBAMHU
KOMITbIOTEpA

Uroro no pazneny 12

Pa3nea 2. AnroputmMsl 1 IpOrpaMMHpPOBaHHe




2.1

HUcnonnurenu u
AJITOPUTMBI.
AJnroputmMu4ecKue
KOHCTPYKIIUHU

10

ITonsTne anropurma. Mcnonaurenn
aNrOpUTMOB. ANITOPUTM KaK IUIaH
YIIPaBJIEHUS UCIIOTHUTEIEM.

Coiicta anroputma. CriocoOsl 3anucu
anroputMa (CIIOBECHBIN, B BUJIE
0JIOK-CXEMBI, ITporpaMmma).

PackpbIBaTh CMBICII H3y4aeMbIX ITOHSATHIA.
AHanu3upoBaTh NMpejijiaraeMbie
MOCJIEI0BATEILHOCTH KOMAaH]T

Ha MPEIMET HAIMYUS Y HUX TaKUX
CBOWCTB QJITOPUTMA, KaK JTUCKPETHOCT,







AJNTOpUTMHYECKNE KOHCTPYKIINH.
KoHcTpyKIus «cieqoBaHue».
JIuneitnsiii anroput™. OrpaHU4EHHOCTh
JUHEWHBIX AJITOPUTMOB: HEBO3MOKHOCTh
MIPEAYCMOTPETH 3aBUCUMOCTD
MIOCJIEI0BATEIIBHOCTH BBIIOJIHAEMBIX
NEUCTBUU OT UCXOOHBIX JAaHHBIX.
KoHcTpyKLIMs «BETBICHUE): OJHAS U
HernoHas Gopmbl. Beimonxnenue u
HEBBITIOJTHEHUE YCIIOBUS (MICTUHHOCTH U
JIO’KHOCTH BBICKA3bIBaHUS).

IIpocThie 1 cOCTaBHBIE YCIOBUS.
KoHCTpyKIIHS «IIOBTOPEHUS»: LIUKJIBI C
3a/IaHHBIM YHCJIOM TIOBTOPEHHUI,

C YCJIOBUEM BBITIOJIHEHUS, C
MEPEMEHHOMN LIUKJIA.

Pa3zpabotka nns popmaabHOTO
WCIIOJTHUTEIIS AJITOPUTMA, IPUBOJIAILIETO K
TpeObyeMoMy pe3ysbTary mpu
KOHKPETHBIX UCXOJIHBIX JaHHBIX.
Pa3paboTka HECIOKHBIX alTOPUTMOB

C UCIOJIb30BAHUEM LIMKJIOB U
BETBJICHUU JIJIs1 yIIpaBICHUS
(dbopMaTbHBIMH UCTIOTHUTEIISIMHA,
tTakuMmu Kak Pob6ot, YUepenarika,

JE€TEPMUHUPOBAHHOCTD, IOHATHOCTb,
Pe3yJIbTaTUBHOCTH, MACCOBOCTb.
Omnpenensath o 6J0K-cxeme, AJis

pELICHHS KaKOW 3aauu

IIPEAHA3HAYEH JaHHBIN aITOPUTM.
AHanM3upoBaTh U3BMEHEHNE 3HAUCHUI
BEJIMYMH ITPU MMOIIArOBOM BBITIOJTHEHUHT
aIrOpUTMA.

OnpenensTh 0 BHIOPaHHOMY METOY
pelIeHus 3a1a4n, Kakue

AITOPUTMUYECKHE KOHCTPYKLIUHA MOTYT
BOWTH B aJITOPUTM.

CpaBHUBATH pa3IMYHbIE AITOPUTMBI
pelIeHUs] OAHOM 3a/1a4H.

Co3naBaTh, BBINOJIHATH BPYYHYIO U

Ha KOMIIBIOTEPE HECIIOKHBIE aJITOPUTMBI C
VCITOJIb30BAHUEM LIUKJIOB U BETBJICHUM IS
YIIPABJICHUS UCTIOJHUTEISIMH,

TakuMH Kak PoOoT, Uepenaika, YepTEKHUK.
HcnonHATh TOTOBBIE AITOPUTMBI

IIPY KOHKPETHBIX UCXOIHBIX JTAHHBIX.
CtpouTh AJ1 UCTIONHUTENSA
apupMETHIECKUX JIEHCTBUN [IETTOYKU
KOMaH/I, JAIoUUX TpeOyeMblii

pe3yJIbTaT NpH KOHKPETHBIX UCXOIHBIX
JTAHHBIX.




YepréxHuK. BrinmogHeHE anropuTMOB
BPYYHYIO U HA KOMIIBIOTEPE.
CHHTaKCHUYECKHE U JIOTHUECKHE OIIHOKH.
OTtkazbl

Ilpakmuueckue pabomot.

1. Cozoanue u évinonnenue na
KOMNbIOmMepPe HeCI0HCHBIX

aAneopumMo8 ¢ UCHONb308AHUEM YUKIO8 U
gemaieHull 0Jisl ynpasieHus
ucnoanumensmu, makumu kak Pobom,
Yepenawrxa, Yepméxrcnux.

2. IIpeobpazosanue arcopumma us 0OHOU
dopmbl 3anucu 6 opyayio.

3. Paspabomxa 0ns (popmanvhozo
UCNONIHUMETISL ANICOPUMMA, NPUBOOAUE20 K
mpeoyemomy pe3yibmamy

NpU KOHKPEMHBLX UCXOOHBIX OAHHBIX.

4. «Pyunoe» ucnoanenue 20moevix
aAneopumMo8 npu KOHKPEmHbvLX UCXOOHBIX
OAHHbIX




2.2

SI3BIK IpOrpaMMHUPOBAHUS

SI3p1k iporpammupoBanus (Python, C++,
ITackans, Java, C#, I1IkoabHBIH
AnroputMuueckuii S3bIK).

CucremMa mporpaMMHUpPOBaHUS

PEIAKTOP TEKCTa IPOTPAMM,

TPAHCISATOP, OTIATUHUK.

[Tepemennas: Tum, nMms, 3HadeHue. Llemsie,
BEIICCTBEHHBIC U CUMBOJILHBIEC TIEPEMEHHBIE.
Omnepartop nprcBauBaHusl.
ApudMeTHICCKUE BEIPAKCHHSI

PackpbIBaTh CMBICT U3y4aeMbIX TOHATUN.
OmnpenensTs M0 IpOrpaMmme,

JUISL pEILICHUS] KaKOM 3aJ1a4M OHA
MIpeIHa3HauYEeHa.

Ctpouts apupMeTuuecKue, CTpOKOBBIE,
JIOTUYECKHUE BBIPAKEHUS U BBIUUCISATD UX
3HAYEHUSI.

[IporpammMupoBaTh JTUHENHBIE
AJITOPUTMBI, PEANOJIAararonme
BBIYHCIICHUE aPUPMETHIECKUX,
CTPOKOBBIX M IOTUUECKUX BBIPAKCHHI.







U MOPSIOK UX BeIUKcIeHus. Onepanuu ¢
LEJIbIMHU YUCIIAMHU: LIEJIOYUCIEHHOE
JIEJIEHUE, OCTATOK OT JEICHUSI.

Bersnenusi. CoctaBHbIE YCIOBUS

(3amuch TOTMYECKUX BBIPAKEHUM HA
M3Y4aE€MOM SI3BbIKE

nporpamMMmupoBanus). Haxoxnenue
MUHHMYMa U MaKCUMyMa U3 JIBYX, TPEX U
YeThIPEX uKcen. Pemenne kBaapaTHOTo
YpaBHEHUSI, UMEIOLIETO BEIIECTBEHHBIE
KOPHHU.

JwnanoroBas oTiiajka Iporpamm:
MOIIArOBOE BBINOJHEHUE, IPOCMOTP
3HAYCHU BEJIWYMH, OTJIaJI0YHBIA BBIBO/I,
BBIOOD TOYKH OCTAHOBA.

Hukn ¢ ycnoBueM. Anroput™ EBknunaa nmns
HAXO0XJICHHSI HAanOOJIBIIIETO O0IIEeTo
JIETIATEIIS IBYX HATYPAIbHBIX YHUCEII.
Pa3z0OueHue 3anvcu HATYpaJIbHOTO YKCIIA B
HO3UIIMOHHOU CUCTEME

C OCHOBaHUEM, MEHBIIIMM WJIU paBHbIM 10,
Ha OT/ETbHBIC IIHU(PHI.

[{uki ¢ nepeMeHHOo. ANrOPUTMBI
MPOBEPKU JIETMMOCTH OJTHOTO IIEJIOTO Ynciia
Ha JIpyroe, NPOBEPKU HATYPAIIbHOTO YUCia
Ha MPOCTOTY.

OO0paboTka CHUMBOJIBHBIX JTAHHBIX.

Pa3pabaTeiBaTh mporpaMMBbI, COIEpKAIIHAEC
orepaTop (orepaTopbl) BETBICHHUS, B TOM
qucle

C UCTIOJIb30BAHUEM JIOTUYECKUX OTEpaIIUi.
Pa3pabaTeiBaTh mporpaMMBbI, COIEpPKAIIHAEC
orepaTop (omepaTophl) IUKIIA.
BBITIOTHATE THAIOTOBYIO OTIIAAKY POTPAMM.
Ilpaxkmuueckue pabomot.

1. Ilpoepammuposarnue nunetinvix
aneopummos, npeonoaazarouux
8bIUUCTCHUE ApUPMemUYeCKUX U
JIO2UHECKUX BbIPANCEHUL HA U3YUACMOM
A3bIKE NPOSPAMMUPOBAHUS (0OHOM

uz nepeuns: Python, C++, IHackanw, Java,
C#, LLIxonvHwiii Anecopummuueckuii A3vix).
2. Paspabomxa npozpamm, cooepacauux
onepamop (onepamopwi) 6emaenus,

HA U3y4aeMOM s13bIKe NPOSPAMMUPOBAHUS U3
NPUBEOEHHO20 BbllLe NEePEeYHSL.

3. Paspabomra npoepamm, cooepaicauux
onepamop (onepamopul) yukua,

HA U3YYAEMOM SA3bIKE NPOSPAMMUPOBAHUS

U3 NPUBEOEHHO20 BblUle NEePeUHsl




CuUMBOJIbHBIE (CTPOKOBBIE) IEPEMEHHBIE.

[TocumBoaBHAs 0O0pabOTKa CTPOK.
[TomcuéTt 9acTOTHI MOSBICHHSI CHMBOJIA B
CTpOKE.

Bcetpoennbie pyHKIMM 1151 00pabOTKH
CTPOK

2.3 | AHanmu3 anropuTMOB 2 OmnpeneneHrie BO3MOXKHBIX Pe3yJIbTaTOB PackpbIBaTh CMBICI H3y94aeMbIX MTOHSATHH.
paboThI aTOpPUTMA MPU TAHHOM AHaJIM3UPOBATh TOTOBBIC AJITOPUTMBI H
MHOYECTBE BXOJIHBIX JIaHHBIX, MPOrPaMMBI
OTIPE/ICIICHNE BO3MOYKHBIX BXO/THBIX
JAHHBIX, IPUBOISAIINX K TAHHOMY
pe3ynbTaTy

Hroro 1o paznmemny 21

Pe3epBHOE Bpems 1

OBIIEE KOJIMYECTBO 34

YACOB I10 [TPOTPAMME




8 KUIACC

KoanuecTBO yacoB

JJIeKTPOHHBbIE IU(PPOBbIE

Ne Hara
w/n Tema ypoka Beero Kontpoabnbie IIpakTuyeckue H3yenus oOpa3oBarejbHbIE
padoThI padoThI pecypchl
1 Heno3unyoHHbIE ¥ TO3UIIMOHHEIE 1 bubmoreka [IOK
CHCTEMBI CUHCJICHHS https://m.edsoo.ru/8a1649¢0
2 PasBepnyTas hopma 3anucu yucia 1 bubmmorexa [OK
https://m.edsoo.ru/8al64ba2
BOMYHAs CHCTEMA CUMCIICHHS.
3 ipH@MeTquc;&e onepauel:m B 1 bubmioreia LOK
. https://m.edsoo.ru/8a164d96
JIBOMYHOM CHCTEME CUHCIICHUS
4 Bocbemepuunas cucteMa cuuciIeHUs 1 Bubmiorexa LOK
https://m.edsoo.ru/8a165296
5 [IlecTHanmarepuyHas cucrema 1 bu6moreka [JOK
CUUCIICHUS https://m.edsoo.ru/8a16549¢
6 [IpoBepounas pabota o Teme | | bubmoreka [JOK
«CHCTEMBI CUUCIICHUS https://m.edsoo.ru/8al6564c¢
7 Jlornueckue BbICKa3bIBaHUS 1 bubmmorexa [TOK
https://m.edsoo.ru/8al657fa
2 Jlormueckue onepanuu «u», KUIn», 1 bubnmnorexa [IOK
«HE» https://m.edsoo.ru/8a165b56
9 Onpenenenne UICTUHHOCTH 1 bubnunorexa [IOK
COCTaBHOT'O BHICKA3bIBAHMS https://m.edsoo.ru/8al65cf0
10 TaOnuIBl ICTUHHOCTH 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

11

Jlornueckue >neMeHThI

bubmoreka [IOK
https://m.edsoo.ru/8al 65e¢94

KontponbsHas paboTa no teme

bubmuoreka [JOK

12 «DneMeHThl MaTeMaTH4eCKOU https:/m.cdsoo.ru/8al 78¢38
JIOTUKU»
[Tonsitue anropurma. cnonuurenu bubmuoreka LIOK
13
aJTOPUTMOB https://m.edsoo.ru/8a17949¢
14 CgoiictBa anroputma. Criocoosl bubnuoreka [JOK
3aMKCcH aaropuT™Ma https://m.edsoo.ru/8a179606
AnropuTMHUYECKast KOHCTPYKIIUS
15 «ciaenoBaHuey. JIMHEMHBIN
aJTOPUTM
AnropuTMHUYECKast KOHCTPYKITHS
16 «BETBJICHUEY: TIOJIHAS U HEITOIHAS
dbopmbI
17 AnroputMuYecKasi KOHCTPYKIMS bubnuoreka [IOK
«TIOBTOPECHUEY https://m.edsoo.ru/8a17998a
13 dopManbHOE UCITOIHEHUE bubnuoreka [IOK
ajaropuTMa https://m.edsoo.ru/8al79aac
Pa3paboTka HECIIOKHBIX
19 aJITOPUTMOB C UCIOJIb30BAaHUEM bubnuoteka [JOK
LUKJIOB JIJIs1 YTIPaBICHUS https://m.edsoo.ru/8al79¢lc
dbopMaTbHBIMU UCTIOTHUTEISIMHU
Pa3paboTka HeCIOKHBIX
aJITOPUTMOB C I/ICHOJ}I)SOBaHI/IeM Butmiorexa 1IOK
20 IIUKJIOB U BETBJICHUM JIJI

ynpaBieHus: GopMalIbHBIMH
VCIIOJIHUTEIISIMU

https://m.edsoo.ru/8al79¢el1c



https://m.edsoo.ru/8a165e94
https://m.edsoo.ru/8a178c38
https://m.edsoo.ru/8a17949e
https://m.edsoo.ru/8a179606
https://m.edsoo.ru/8a17998a
https://m.edsoo.ru/8a179aac
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a179e1c

bubmoreka [IOK

21 Brmosnmenne anroputmos https://m.edsoo.ru/8al7a06a
O06o0111eH1Ee U cUCTEeMaTU3alINs
2 3HaHui. KontpoiabsHas pabora mno bubnuorexka [JOK
TeMe «VICTIOTHUTENH B aJITOPUTMBI. https://m.edsoo.ru/8al7al8¢c
ANTOPUTMUYECKHE KOHCTPYKIIUM»
73 SA3b1k mporpammupoBanusi. Cucrema
POrPaMMUPOBAHUS
24 Ilepemennbie. Oneparop
pUCBaNBaHUS
75 [IporpaMMupoOBaHNE TUHEWHBIX
AJTOPUTMOB
26 Pa3pabotka nporpamm,
COJIEPIKAIINX OTIEPATOP BETBICHHUS
27 Jnanorosas oTiIaJika MpOrpaMm
28 uki ¢ ycnoBuem
. bubmuoreka [JOK
29 Lot ¢ nepementoit https://m.edsoo.ru/8al7ac4a
bubnuoreka [JOK
30 O06paboTKa CUMBOJIBHBIX JAHHBIX hitps-//m.c dsouo.ru 13a17ad6e
| Sl Lo Bisnoro 10K
HPOPAMMUPOBAHI» https://m.edsoo.ru/8al7ae8e
AHamu3 anroputMoB. Onpe/ieicHue
1 BO3MOKHBIX PE3yIbTaTOB paOOTHI bubmuoteka [IOK

aJIropuTMa IpH 3aJaHHOM
MHOKECTBE BXOJHBIX JaHHBIX

https://m.edsoo.ru/8al 7afa6



https://m.edsoo.ru/8a17a06a
https://m.edsoo.ru/8a17a18c
https://m.edsoo.ru/8a17ac4a
https://m.edsoo.ru/8a17ad6c
https://m.edsoo.ru/8a17ae8e
https://m.edsoo.ru/8a17afa6

33

34

AHanu3 anroputMoB. OnpeneneHue
BO3MOKHBIX BXOJHBIX JAHHBIX,
MPUBOJAIIUX K JAHHOMY PE3YJIbTATy
PesepBHblit ypok. O0001IeHNE U
CHCTEMaTu3alus 3HaHUH U YMEHUMN
o Kypcy uHpopMaTuku § Kiacca

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOI'PAMME

34

bubmoreka [IOK
https://m.edsoo.ru/8al7b456



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