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MHNOSACHUTEJIBHASA 3AITMCKA

[Iporpamma o nH(POpMATHKE HA YPOBHE OCHOBHOTO 0O0IIIEro oOpa3oBaHUsS COCTaBIIEHA HA
OCHOBE TpeOOBaHMIl K pe3yiabTaTaM OCBOGHHUS OCHOBHOH 00pa30BaTeNbHOM MpPOrpamMmbl
OCHOBHOT0 o0miero obpaszoBanusi, npeacraBieHHbx B OI'OC OO0, a Ttakxke (enepanbHOM
paboueii mporpaMmbl BOCITUTaHHUS.

[Mporpamma o nHOpMaTHKE AAET TPEACTABICHUE O LENSX, OOIIEH cTpaTeruy 00yJeHus,
BOCIIUTAaHHUSI W Pa3BUTUS OOYYAIOIIMXCS CpeIcTBaMH HWH(POPMATUKH Ha 0a30BOM YpOBHE,
yCTaHaBJIMBaeT  O0s3aTeIbHOE  IPEIMETHOE  COAEp)KaHUE,  INpPEelyCMaTpUBaeT  €ro
CTPYKTYPUPOBAHHE MO pa3/ieiaM U TEMaM.

[IporpaMmma 1o wuHpOpMAaTUKE ONpENENseT KOJIWYECTBEHHbIE M  KaueCTBEHHBIE
XapakTepUCTUKA y4yeOHOro MaTepuaia JUlsl KaXIOro roja H3Y4YeHHUs, B TOM YHCIE IS
COJIEP)KATEIbHOTO  HAINOJIIHEHHWs] Pa3HOro BHUAA KOHTPOJSA (IPOMEXKYTOUHOW aTTecTaluu
00yyaroumxcs, BCEpOCCUNUCKUX MPOBEPOUHBIX PabOT, rOCy1apCTBEHHON UTOTOBOM aTTeCTalllN).

[Iporpamma 1no uHGOpPMAaTUKE SBISETCS OCHOBOM JUIS COCTABICHMS aBTOPCKUX y4EOHBIX
MpOrpaMM, TEMAaTHYECKOT0 IUTAHUPOBAHUS Kypca yIUTEIIEM.

Henamu n3ydenus HHPOPMATUKU HA YPOBHE OCHOBHOT'O OOIIETO 00pa30BaHUs SBIISIOTCS:

(opMHpOBaHHE OCHOB MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKH HHGOPMATHKH, JOCTIDKEHHSIM HAyYHO-TEXHHYECKOro Iporpecca H
OOILECTBEHHOM MPAKTHUKH, 32 CUET pa3BUTHUS NPeACTaBICHUN 00 HH(pOpPMAIMK KaK O BayKHEHIeM
CTPATETHYECKOM pEecypce pa3BUTHUS JHMYHOCTH, TOCYIapCTBa, OOIIECTBA, TMOHUMAHUSA POJIH
MH(pOPMALMOHHBIX POLIECCOB, NH(OPMALMOHHBIX PECYPCOB U MH(OPMAIIMOHHBIX TEXHOJIOTHH B
yCIOBUSAX U(GPOBOM TpaHCHOpMAIMKA MHOTHX chep KU3HU COBPEMEHHOTO O0IIECTBA;

obecrieyeHne yCIOBUM, CIIOCOOCTBYIOIIMX PAa3BUTHIO aJTOPUTMHUUYECKOI'O MBILIUIEHUS KaK
HEOOXOIMMOT'0 yCIOBHUS MPOPECCHOHATHHOMN NIEATETFHOCTH B COBPEMEHHOM MH(OPMAIMOHHOM
o01ecTBe, MPEoNaraioIlero CrnocoOHOCTh oOyyarolierocss pa3OMBaTh CIOXKHBIE 3aJadyd Ha
Ooree TPOCTHIE TOA3a/a4H, CPABHHBATH HOBBIE 3aJauydl C 3aJadaMH, pPEIIEHHBIMH paHee,
OIIPENEINIATh ATy JJIs TOCTHKEHHUS Pe3ylibTaTa U TaK JlaJiee;

(dbopMHUpOBaHHE MU Pa3BUTHE KOMIETEHIMH OOydaromuxcs B 00JacTH MCIOIb30BaHMS
MH(POPMALMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTHA, B TOM YHCII€ 3HAaHUI, YMEHUN U HABBIKOB
paboTel ¢ uH(popManuel, MpPOrpaMMHUPOBAaHUS, KOMMYHHMKAIlMM B COBPEMEHHBIX LH(POBBIX
cpeiax B yCIOBHSIX oOecredeHus: HHPOPMaIMOHHOW 0€30MaCHOCTH JIMYHOCTH 00YYaroIIerocs;

BOCIIUTAHUE OTBETCTBEHHOTO M M30UPATENbHOrO OTHOUICHHS K MH(OpManuu ¢ y4éToM
MPAaBOBBIX M OTHYECKUX AaCIEKTOB €€ paclpOCTpaHEHHs, CTPEMIICHHS K TPOJODKEHUIO
oOpazoBaHust B 00JIaCTM HMH(OPMAIIMOHHBIX TEXHOJIOTUH W CO3MIATEIbHOM JAEATENHOCTH C
MPUMEHEHHEM CPEICTB MHPOPMAIIMOHHBIX TEXHOIOT HA.

Wndopmaruka B 0CHOBHOM 00111eM 00pa30BaHUU OTPaXKAET:

CYIIHOCTb MH(POPMATUKM KaK HAy4yHOM JUCHMIUIMHBI, M3Yy4aroUled 3aKOHOMEPHOCTHU
MPOTEKaHUS W BO3MOXXHOCTH AaBTOMATHU3aLUK HH(POPMALMOHHBIX TPOLECCOB B Pa3IHMYHBIX
cucTeMax;

OCHOBHBIE 00JaCTH TpPUMEHEHHs WH(POPMATUKU, NpPEXIe BCEro HH(GOPMAIMOHHbIE
TEXHOJIOT'HH, YIIPABJIECHHE U COLMANIBHYIO cdepy;

MEXIMCIUTUIMHAPHBIA XapakTep HHPpOpMaTHKH U HHPOPMALIMOHHOHN NEeSITeTbHOCTH.

N3yuenne wuHPOpPMAaTHUKU OKa3blBAE€T CYLIECTBEHHOE BIHUSHHE Ha (OPMHUPOBAHUE
MHUPOBO33pEHUST 00yUaIOMIErocs, €ro KU3HCHHYIO TO3UIINIO, 3aKJIaIbIBAET OCHOBHI TTOHMMAHUS
NPUHLIUIOB (YHKIMOHUPOBAHUS W MCIIOIb30BaHUS WH(POPMALMOHHBIX TEXHOJNIOTUH Kak
HEOOXOJMMOI'0 HMHCTPYMEHTa NPAaKTUYECKH IIOOOW JEsITeIhbHOCTH M OIHOTO W3 Hambolee
3HAYMMBIX TEXHOJIOTUYECKUX TOCTH)KEHUH COBPEMEHHOM LMBUIM3AIMU. MHOTHE MpEeaMETHBIC
3HaHUS U CIIOCOOBI AESTENbHOCTH, OCBOEHHBIE OOYYAIOLUIMMUCS MPU U3Y4E€HUH HWH(POPMATHUKH,



HaXOIsT TIPUMEHEHHWE KaK B pPaMKax O0pa3oBaTeIbHOrO Mpolecca IMPH H3YYCHUH JPYTHX
MPEIMETHBIX OOJIaCTEeW, TaK U B MHBIX JKU3HEHHBIX CUTYAIUSX, CTAHOBATCS 3HAYUMBIMU IS
(hOopMHPOBaHUS KAYECTB INIHOCTH, TO €CTh OPUECHTHPOBAHBI HA (POPMHUPOBAHUE METATIPEIMETHBIX
Y JINYHOCTHBIX PE3yJIbTaTOB O0YUYCHUSI.

OcHoBHBIE 3ajaun  yueOHoro mpenmera «MHpopmatukay — chopmupoBath y
00yJaroIINXCsl:

MOHUMaHWE TPUHIUIIOB YCTPOWcTBA M (DYHKIIMOHUPOBAaHUS OOBEKTOB HU(POBOrO
OKPYXXEHHsI, TIPEACTABJICHUS 00 HWCTOPUM M TEHACHIMSIX pa3BUTUS WH(GOPMATUKU TIEpHOIA
1u¢poBoit TpaHCHOpPMALIMU COBPEMEHHOIO OOIIECTBA,

3HaHUS, YMCHUS U HABBIKA TPAMOTHOM TIOCTAHOBKH 337124, BOZHUKAIONINX B IPAKTUIECKOM
NEeSITeNbHOCTH, I UX PELISHUS C TTIOMOIIbI0 HH(GOPMAITMOHHBIX TEXHOIOTHI, YMEHHS 1 HABBIKH
(hopMaTM30BaHHOT'O ONMMCAHMS TOCTABJICHHBIX 33/1a4;

0a3oBble 3HAHUS 00 MH()OPMAIIMOHHOM MOJICIIMPOBAHKH, B TOM YHCJIE O MATEMATHYECKOM
MO/JICITUPOBAHHH,

3HaHWE OCHOBHBIX AJITOPUTMUYECKHX CTPYKTYpP M yYMEHHE NMPUMEHSTh 3TH 3HAHUS IS
MOCTPOCHHUS AJITOPUTMOB PEIICHUS 32124 [0 UX MaTEMAaTHYECKUM MOJICIISIM;

YMEHUSI U HaBBIKA COCTABJCHHUS MPOCTBIX MPOrpaMM IO MOCTPOSCHHOMY aITOPUTMY Ha
OJTHOM M3 SI3bIKOB IIPOrPAMMHUPOBAHUS BBICOKOTO YPOBHS;

YMEHUSI W HaBBIKH J(QQPEKTHBHOTO WCIOIB30BaHUS OCHOBHBIX THIIOB MPHUKIIAJIHBIX
mporpaMm (MPUIIOKEHUI) 00IIero Ha3HAYeHHsI 1 HHPOPMAIIMOHHBIX CUCTEM ISl PEIICHUS C UX
MTOMOIIBI0 TIPAKTUYECKUX 3ajllad, BJaJeHHe Oa30BHIMH HOpPMaMU HH()OPMAIMOHHOW JTHKHA M
IpaBa, OCHOBaMH MH(OpMaAIIMOHHON 6€30IacCHOCTH;

yYMEHHE TPAaMOTHO HWHTEPIPETUPOBATH PE3YJIbTAThl PEIICHUS MPAKTUYSCKUX 3a7ad C
MOMOIIBI0  MH(POPMALMOHHBIX  TEXHOJOTHH, MPUMEHATh IONyUYCHHBIE pE3yJIbTaThl B
MPAKTUIECKOM JIEATEITLHOCTH.

Hemn m 3amaun w3ydeHUs WHPOPMATUKH HA YPOBHE OCHOBHOI'O OOIIEro oOpazoBaHUs
OIIPEIENISIIOT CTPYKTYPY OCHOBHOTO COJICpKAHHUsI YYEOHOro MpeaMeTa B BHUIC CICAYIOIIUX
YETBIPEX TEMATUYECKUX PA3IAECIOB:

1u(poBas rpPaMOTHOCTH;

TEOpPETUIECKHE OCHOBHI HH()OPMATHKH;

QITOPUTMBI ¥ TIPOTPAMMHUPOBAHUE;

UH(POPMAITMOHHBIE TEXHOJIOTHH.

Ha n3ydenue nnpopmaruku Ha 6a30BOM ypOBHE OTBOIUTCA 68 yacoB: B 8 kiacce — 34 yaca
(1 gac B Hegemo), B 9 knacce — 34 gaca (1 gac B Henero).



COJEPKAHUE OBYYEHUA
8 KJIACC

Teopernueckne 0CHOBbI HHPOPMATUKH

CucreMbl CHUCICHUS

Hemo3umnuoHnHble W TMO3WIMOHHBIE CHCTEMBI cuncicHus. Andasutr. OcHoBaHHE.
Pa3Bépuyras ¢opma 3ammcu uucna. IlepeBoa B JECATUUHYIO CHUCTEMY YHCEIN, 3alHCAHHBIX B
JIPYTUX CUCTEMAaX CUUCIICHHS.

Pumckas cucrema cuucieHusl.

JBonuHas cucrema cuucienus. IlepeBon menbix uyucen B mpenenax or 0 mo 1024 B
JBOMYHYIO CHCTEMY cUHClIeHHs. BocbmepuuHas cucrema cuucieHus. llepeBox umcen wu3
BOCBMEPHUYHOM CHCTEMBI B JBOMUHYIO M IECATUUHYIO CUCTeMBbI 1 00partHo. lllecTtHannarepuyanas
cuctema cuucieHus. IlepeBox wyucen W3 IIECTHAAUATEPUUYHOM CHUCTEMBbI B JIBOUYHYIO,
BOCHBMEPUYHYIO U JECATHUHYIO CHCTEMbI U 0OpaTHO.

Apudmernueckre ornepary B IBOMIHON CUCTEME CUHCIICHUSI.

JJIeMeHThI MaTeMaTH4eCKOM JIOTUKHU

Jlornueckue BhICKa3biBaHMs. JIOrMueckue 3HAUYEHUSI BBICKA3bIBAHUU. DJIEMEHTapHbIE U
COCTaBHbIE BbICKa3bIBaHUsl. Jlornueckue onepanuu: «m» (KOHBIOHKIIHSL, JIOTHYECKOEe YMHOKEHHUE),
«In» (AU3BIOHKIUA, JIOTUYECKOE CIIOXKEHUE), «He» (jJormyeckoe oTpuianue). [Ipuopurer
Joruyeckux onepauuii. OnpenereHne UCTUHHOCTH COCTABHOTO BBICKA3bIBaHUS, €CJIM U3BECTHBI
3HAQYEHHWS] HMCTUHHOCTH BXOJMIIMX B HETO OJJIEMEHTAapHBIX BbICKa3biBaHUU. Jlormueckue
BeIpakeHUs. [IpaBuna 3ammcu Jorudeckux BhIpaxkeHuid. [locTpoeHune TaOmMHII MCTHHHOCTH
JIOTUYECKUX BBIPAKECHUM.

Jlornueckue 31eMeHThl. 3HAKOMCTBO C JIOTHYECKUMU OCHOBaMHU KOMITbIOTEPA.

AJITOPUTMBI M IPOTPAMMHUPOBAHHE

HcnoaHuTE M U AJTOPUTMBbI. AJITOPUTMUYECKHE KOHCTPYKIIUM

[TonsitTue anroputMa. McCnonHUTENM alropuTMOB. AJTOPUTM Kak IUIAH YIPABICHUS
HCTIOJIHUTEIIEM.

CaoiicTBa anroputMa. CrocoObl 3amucu anropuTMma (CIOBECHBIH, B BUIE OJIIOK-CXEMBI,
IporpaMma).

AnroputMudeckue KOHCTpyKUMH. KoHCTpykiusi «ciempoBaHue». JIMHEWHBIH anropuTM.
OrpaH4eHHOCTh JIMHEHHBIX aJTOPUTMOB: HEBO3MOXXHOCTh MPEAYCMOTPETh 3aBHUCHUMOCTH
MOCJIEI0BATEIbHOCTH BBIMOIHAEMBIX JIEUCTBUM OT MCXOIHBIX JaHHBIX.

KoHcTpykius «BeTBICHHE»: TTOHAS U HemoHas (GopMbl. BhInonHeHne U HEBBIOTHEHUE
yCIOBUS (MCTUHHOCTD U JIOXKHOCTh BhICKa3bIBaHUs ). [IpocThie U cOCTaBHBIEC YCIOBUSI.

KoHCTpyKIIUSL «TTOBTOPEHMS»: LUKIbI C 3aJaHHBIM YHCIOM I[OBTOPEHUMN, C YCIOBHEM
BBIIIOJIHEHHUSI, C IEPEMEHHOM 1IUKJIA.

Pa3zpaborka ans GopmarbHOrO MCHOMHUTENS AIrOPUTMA, MPUBOISIIIETO K TpedyemMomy
pe3ynbTaTy NpU KOHKPETHBIX HMCXOIHBIX JaHHBIX. Pa3paboTka HECIOXKHBIX aJTOPUTMOB C
WCIIONB30BAaHUEM IIMKIJIOB M BETBIICHH JUI yIpaBiieHUs (YOpMaTbHBIMU UCTIOTHUTEISIMU, TAKUMU
kak Pob6or, Uepenamka, Yepré&xHuk. BeimonHeHne anropuTMoB BPYYHYIO M Ha KOMIIBIOTEpE.
CHHTaKCUYEeCKHUE U JTorudeckue omuoku. OTKa3bl.

SI3bIK IPpOrpaMMupoOBaHMS

S3pik  mporpammupoBanusi  (Python, C++, Tlackans, Java, C#, IllkonbHbIii
AnroputMudecKkuii SI3bIK).



Cucrema nporpaMMHpOBaHUS: PEJaKTOpP TEKCTa MPOrpaMM, TPAHCIATOpP, OTIa UK.

IlepemenHas: Tun, umsl, 3HaueHue. Llenble, BEIIECTBEHHBIE U CUMBOJIBHBIE IEPEMEHHBIE.

Omneparop mpucBauBaHusi. ApudmeTrndeckre BBIPAKEHHUS U TMOPSIOK UX BBIYUCICHUS.
Omnepanuy ¢ 1eIbIMA YUCIIaMU: [IEJIOUUCIIEHHOE JEJIEHNE, OCTAaTOK OT JIETICHHUS.

BertBnenus. CoctaBHble yCTOBHS (3aMHCh JIOTHYECKUX BBIPAKEHUN HAa U3Y4a€MOM SI3bIKE
nporpammupoBaHusi). HaxoxaeHrne MUHUMyMa U MakCUMyMa U3 JIBYX, TPEX M YETBIPEX YMCEI.
Pemenue kBapaTHOrO ypaBHEHUS, UMEIOIIETO BEIIECTBEHHBIE KOPHH.

JunanoroBasi oTiaKa MporpaMM: MOILIaroBO€ BRIOJIHEHNE, IPOCMOTP 3HAYEHUI BEIUYMH,
OTJIaJIOYHBII BBIBOJI, BHIOOP TOYKH OCTAHOBA.

Hukn ¢ ycnoBuem. Anroputm EBkianaa uist HaxoxAeHUsT HAaHOOJbIIEro O0IIEro AeIUTeNs
JIBYX HaTypaJbHBIX 4yHcel. Paz0OueHune 3amucu HaTypalbHOrO 4YKcia B MO3UIIMOHHON CHCTEME C
OCHOBaHHEM, MEHBIIUM WK paBHBIM 10, Ha OTIENbHBIC TN PHI.

[uki ¢ nepeMeHHONW. ANTOpUTMBI IPOBEPKH AEIMMOCTH OJIHOTO IIEJIOT0 Yncia Ha JPYroe,
MIPOBEPKU HATYpaJIbHOT O YKCiia Ha IPOCTOTY.

OOpaboTka  CHMBONBHBIX  JaHHBIX. CHUMBOIBHBIE  (CTPOKOBBIE)  IEPEMEHHBIE.
[TocumBonbHas 00paboTka cTpok. [Toacdyér yacToThl MOSIBICHUS CUMBOJIA B CTpOKe. BeTpoennbie
¢GbyHKIMU 17151 00pabOTKH CTPOK.

AHaJIH3 aIrOPUTMOB

OmnpeneneHre BO3MOMKHBIX PpE3yJNbTaTOB pabOThl alroputMa IMpH JaHHOM MHOYKECTBE
BXOJIHBIX JIaHHBIX, OIPEAEIICHHE BO3MOXKHBIX BXOJHBIX JaHHBIX, MPUBOAAIIMX K JAHHOMY
pe3yabTaTy.

9 KJIACC

ugposasg rpaMOTHOCTH

I'nodaabnas cetb UHTEpHET U cTpaTernu 6€30MacHOr0 MoBeAeHnsl B Hell

I'nobanbnast cerp Uutepuer. IP-ampeca y3io0B. CeTeBoe XpaHEHHE HaHHBIX. MeTObI
WHAMBUAYAILHOTO U KOJJIEKTUBHOTO pa3MelieHus: HoBoil nHdopmanuu B MHTepHETE. bomnbimme
JaHHbIEe (HHTEPHET-TaHHbBIE, B YACTHOCTH JJAHHBIC COIIMATIBHBIX CETEH).

[MonsiTrie 06 MHpOPMAITMOHHON 0€30MacCHOCTU. YTPO3bl HHPOPMAITMOHHON 0€30MacHOCTH
npu pabore B riI00aJbHOM CeTH M METOAbl MpOoTHUBOAEHcTBUS UM. llpaBuna OGe3omnacHoii
ayreHTuukanuu. 3amuTta JuyHOW wuHGopManmuu B HWHTepHere. besomacHbie cTpareruu
noseneHuss B Unrepuere. IlpenynpexieHne BOBICYEHHs] B JAECTPYKTUBHBIE U KPUMHUHAJIbHbBIE
(opMBI ceTeBOl aKTUBHOCTH (KHOEpOYIITUHT, (PUILUHT U Ipyrue Gopmsl).

PaGora B uHpOpMANMOHHOM NPOCTPAHCTBE

Bunsl nestensHocTH B VIHTEpHETE, MHTEPHET-CEPBHUCHI: KOMMYHHKAIIMOHHBIE CEPBHUCHI
(mouroBasi cmyx0a, BHIIECO-KOH(EPEHI-CBSA3b U JIPYrHe), CIpaBOYHBIE CIYXKObl (KapThl,
pacrnucaHus ¥ APYrue), TOMCKOBBIE CIY>KOBI, CITy>KObI OOHOBJIEHHUS MPOrPAMMHOT0 00ECTICYEHUS
u apyrue cnyk0b1. CepBHUCH TOCyAapCTBEHHBIX yenyT. O0naunble XpaHuIuiia JaHHbX. CpeacTsa
COBMECTHOI pa3paboTKu JTOKyMEHTOB (OHJaiH-oduckl). [IporpamMmHoe obecrieueHne Kak BeO-
CEepBUC: OHJIAHOBBIE TEKCTOBBIE U rpaduuecKre pelakTopbl, CPpeabl pa3padoTKU IPOrpaMM.

TeopeTnyeckne 0CHOBbI HHPOPMATHKHU

MopneaupoBaHue KaKk MeTOJ NO3HAHUS



Mopnens. 3amaum, perniaemMbie ¢ TOMOIBI0 MojaenupoBaHus. Knaccudukamuu mopenei.
MarepuanbHble (HaTypHbIE) 1 HHPOpMaIIMOHHBIE Moieny. HenpephIBHbIE U TUCKPETHBIE MOJIEIH.
Nmurtanmonnsie monenu. Urpossie mozenu. OneHKa aJeKBaTHOCTU MOJEIH MOJIETUPYEMOMY
00BEKTY U LENSIM MOJICTUPOBAHMUS.

Tabnuunbie mogenu. Tabnuiia kak npeacTaBIeHNUE OTHOIIECHUS.

ba3bl nanabx. OTOOP B TAOMUIE CTPOK, YAOBIETBOPSIONINX 3aJJAHHOMY YCJIOBHIO.

I'pad. Bepmmna, pedpo, nyts. OpHeHTUPOBAHHBIE U HEOPUEHTUPOBaHHbIE Tpadbl. J(muHa
(Bec) pebOpa. Becomas wmarpuma rpada. Qnmmaa myru Mexay BepmmHamu Tpada. I[lowck
ONTUMAaJILHOTO MyTH B rpade. HauanpHas BepiiMHa (MCTOYHMK) U KOHEYHAsl BEpUIMHA (CTOK) B
OpUEHTHpPOBaHHOM TIpade. BrlunciieHne konnyecTBa MyTe B HaIlpPaBICHHOM alUKINYECKOM
rpade.

Hepero. Kopens, BepimmHa (y3en), uct, pedpo (ayra) aepesa. Beicora nepesa. [lonnepeso.
[Tpumeps! ucnonbp3oBanus AepeBbeB. [lepedop BapuaHTOB ¢ TOMOIIBIO IEPEBa.

[Tonarne MaremMaTH4YeCKOW MOAENM. 3aJadyd, PEIIaeMble C MOMOIIbID MaTEMATHYECKOTO
(KOMIIBIOTEPHOTr0) MOoJieNupoBaHusl. OTIMYMEe MAaTEMaTUYECKOW MOJIENH OT HAaTYpHOW MOJENH U
OT CJIOBECHOTO (JIUTEPaTypHOIr0) OMUCAHUS 00BEKTA.

Otanbl  KOMIBIOTEPHOI'O  MOJEJIHMPOBAHMS:  IOCTAaHOBKA  3a/aud, IOCTPOEHHUE
MaTeMaTHYeCKOM  MoJenu, TMporpaMMHasi  peanu3anus, TECTHPOBaHHE, MPOBEICHUE
KOMIIBIOTEPHOI'0 AKCIIEPUMEHTA, aHAJIU3 €r0 Pe3yJbTaTOB, YTOUHEHUE MOJIEIH.

AJITOPUTMBI U IPOrPAMMHPOBaHHE

Pa3paboTka aJiropuTMOB M IPOrPamMm

PazOuenne 3amaum Ha mnoazagayd. CocCTaBIE€HHE aNrOPUTMOB M IPOrpaMM  C
WCIOJIb30BAaHUEM BETBJICHHUI, IMKJIOB U BCIIOMOTAaTEIbHBIX AJITOPUTMOB JJIsl YIPaBJICHUS
ucnonauteneM PoOOT wiam ApYyruMH UCIIONHUTENSAMH, TakuMU Kak Yepemamika, YepTExHUK U
JPYTUMHU.

TaGnuunple BenuuuHbl (MaccuBbl). OgHOMepHBIE MaccuBbl. COCTaBIEHHE W OTJIAAKa
MpOrpaMM, peaau3yIIIUX THIIOBbIE alTOPUTMbI 0OPabOTKH OJJHOMEPHBIX YMCIOBBIX MAacCCHBOB,
Ha OJHOM W3 s3BIKOB mporpammupoBanus (Python, C++, Ilackams, Java, C#, IllkonbHbIii
AnroputmMudeckuii S3bIK): 3alOJHEHHE YHUCIOBOIO MacCHBa CIydallHbIMH 4YHCIaMH, B
COOTBETCTBUU C (HOPMYJION UM MyTEM BBOJIA YMCEN, HAXOXKJIEHUE CYMMBI 2JIEMEHTOB MacCHBa,
JVHEMHBIA TIOMCK 3aJaHHOrO0 3HAYEHUs B MacCHBE, IIOACYET DSJEMEHTOB MAacCCHUBa,
YIIOBJIETBOPSIIOIIMX 33/IaHHOMY YCJIOBHIO, HAaXOXKJICHHE MHHUMAJIbHOIrO (MaKCHMAaJIbHOIO)
aneMeHTa MaccuBa. COpTUpOBKa MacCHBa.

OOpaboTka TMOTOKAa  JaHHBIX:  BBIYHCIEHHE  KOJIMYECTBA, CYMMBI, CpPEIHEro

apI/I(bMCTI/I‘-IeCKOFO, MUHUMAJIIBHOI'O )41 MaKCHUMAJIBHOI'O 3HAYCHUA 3JICMCHTOB
MOCTIEI0BATEIbHOCTH, YAOBIETBOPSIOUINX 3aIaHHOMY YCJIOBHIO.
Yunpasienue

VYmpasnenue. Curnan. O6paTtHasi cBsi3b. [lomyueHue curHaiaoB OT HU(POBBIX AATYUKOB
(xacaHusl, pacCTOSIHUS, CBETA, 3ByKa U Apyroro). [Ipumepsl ucnonb3oBaHus NIpUHLIKIIA 00pAaTHOM
CBSI3U B CUCTEMAX YIPaBJICHUS TEXHUYECKUMH YCTPOMUCTBAMH C MIOMOILBIO IATYUKOB, B TOM YUCIIE
B POOOTOTEXHUKE.

[Ipumepsl poOOTU3HPOBAHHBIX CUCTEM (CHCTEMA YIIPABJICHUS ABMKCHUEM B TPAHCTIOPTHOMN
CUCTEeMe, CBapOyHasl JIMHUS aBTO3aBOJla, ABTOMAaTU3UPOBAHHOE YIIPABJICHHE OTOILJICHHEM JI0Ma,
ABTOHOMHAA CUCTEMA YIIPABJICHUA TPAaHCIIOPTHBIM CPCACTBOM U IPYTrHUe CI/ICTCMLI).

NudpopmannoHHbIe TEXHOJIOTHI

DJIEeKTPOHHbIE TA0IULbI



[Tonsitue 00 PNEKTPOHHBIX TaOiumax. TUMBl JaHHBIX B SYEHKaX DJIEKTPOHHOW TaOJIHUIIBI.
PenaktupoBanue u opmatupoBanue tabnui. BerpoenHsle GyHKIMM Ui TOMCKAa MaKCUMyMa,
MUHUMYyMa, CYMMbI U cpeaHero apudmernyeckoro. COpTHPOBKAa JaHHBIX B BBIJCICHHOM
nuanasone. [loctpoenue quarpamm (TuctorpamMma, Kpyronasi AuarpaMmma, TouedHasi JuarpaMmma).
Bri6op Tumna auarpaMmel.

[IpeobpazoBanue hopmy nmpu kKomupoBaHUU. OTHOCUTENIbHAS, A0COTIOTHAS U CMEIIaHHas
azpecarusi.

YCIIOBHBIC BBIUMCIICHHS B 3JICKTPOHHBIX Ta0Oymiax. CyMMUPOBaHUE U TIOJCYET 3HAUCHHUIA,
OTBEUAIONINX 3aJaHHOMY ycloBuio. OOpaboTka Oonbmmx HAOOPOB AaHHBIX. YucleHHOe
MOJICTTUPOBAHKE B JIEKTPOHHBIX TAOIHIIAX.

NudopmannoHHbie TEXHOJIOTHH B COBPEMEHHOM 00111eCTBe

Ponp uHQOpMALIMOHHBIX TEXHOJOTMM B Pa3BUTUU SKOHOMUKH MHpPA, CTPaHbI, PErHOHA.
OTkpBITEIE 00pa30BaTENbHBIE PECYPCHI.

[Ipodeccun, cBsa3anHbIe ¢ HOOPMATHKON U MH(POPMAITMOHHBIMU TEXHOJIOTUSIMU: BeO-H3aitHep,
OPOrPaMMHUCT,  pa3padOTYMK MOOUIBHBIX  MPWIOKEHUN, TECTUPOBIIUK, apPXUTEKTOP
MPOrpaMMHOTr0 0OeCTIeYeHH s, CIICIIUANKCT M0 aHATU3Yy JaHHBIX, CHCTEMHBIA aIMUHUCTPATOP.



INTAHUPYEMBIE PE3YJIbTATDBI OCBOEHMA ITPOI'PAMMBI 11(0)
NH®OPMATHUKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3ydyenne mHbOpMATHKKM Ha YpOBHE OCHOBHOTO OOIEro 0oOpa3oBaHHUS HAMpPaBJICHO Ha
JOCTHKCHHE OOYYAIONIMMUCS JIMYHOCTHBIX, METANPEIMETHBIX M TPEIMETHBIX PE3yJbTaTOB
OCBOEHUSI COZIepKaHuUsl yd4eOHOr 0 IpeaMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yJAbTaThl UMEIOT HAMPABICHHOCTh HA pEIICHUE 3aJa4 BOCIUTAHWS,
Pa3BUTHS U COLMATN3AIMU O0yUAIOIINXCS CPEJICTBAMU y4EOHOr 0 MpeMeTa.

B pesynbrare m3ydeHuss nH(GOPMATUKA Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHuUs y
oOyuaromerocst OyayT copMUPOBaHbI CIEAYIOUINE TNYHOCTHBIE Pe3yIbTaThl B HACTHU:

1) naTpUOTHYECKOT0 BOCTUTAHUS:

[IEHHOCTHOE OTHOIIEHHE K OTEUECTBEHHOMY KYJIbTYpPHOMY, HCTOPHUECKOMY M HAyYHOMY
HaCJIe/INI0, TIOHMMaHUe 3HaYeHUS WHPOPMATHKU KaK HAYKH B KH3HH COBPEMEHHOTO OOIIECTBa,
BJIaJIEHUE IOCTOBEPHOI MH(OpMAIIHEil 0 IEPeIOBBIX MUPOBBIX U OTEYECTBEHHBIX JIOCTHKECHHUSX B
obmactr wHPOpPMATHKH W WH()OPMAIIMOHHBIX TEXHOJIOTUH, 3aWHTEPECOBAHHOCTh B HAYYHBIX
3HaHUAX 0 HU(POBON TpaHCPOPMAIIUH COBPEMEHHOI'O OOIIECTBA;

2) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OpPUEHTALMSI HAa MOpPAJIbHBIC IEHHOCTH M HOPMBI B CHTYAI[MSX HPABCTBEHHOTO BBHIOOpA,
TOTOBHOCThH OIICHMBATh CBOE MOBEICHHE M TOCTYIKH, a TaKXKe MOBEIECHNE U MOCTYNKU JIPYTHX
JIO/IEH C TIO3UIIMM HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHHS IIOCIEACTBUI
MOCTYIKOB, aKTUBHOE HEMPUATHE aCOIUATbHBIX MOCTYIKOB, B TOM uncie B IHTepHETE;

3) rpaxkIaHCKOr0 BOCIIUTAHUA:

MPEJCTaBICHUE O COLMAIBHBIX HOPMaxX M MpaBUIIaX MEXJIMYHOCTHBIX OTHOIICHUN B
KOJIJIEKTHBE, B TOM UYHUCJIE B COLUAIBHBIX COOOLIECTBaX, COONIOAEHNE TPaBMl OE30MacHOCTH, B
TOM YHCJI€ HaBBIKOB 0€30MacCHOr0 MOBEJCHHS B MHTEPHET-CPEJIe, TOTOBHOCTh K pa3HOOOpa3HoON
COBMECTHOH JESTETbHOCTH TpPH BBHIMOJHEHHH Y4eOHBIX, MO3HABATENBHBIX 3ajad, CO3IaHHUU
y4eOHBIX TMPOEKTOB, CTPEMJIEHHME K B3aMMOIOHMMAHUIO U B3aMMOIIOMOIIM B TPOLIECCE ATOH
y4eOHOMU JIesTeIbHOCTH, TOTOBHOCTh OLIEHUBATh CBOE MOBEICHUE U MOCTYIKA CBOUX TOBApPHUIIIEH
C TIO3UIIUY HPABCTBEHHBIX M MMPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEACTBHIA MTOCTYIIKOB;

4) HeHHOCTeH HAYYHOIO NMO3HAHUSA:

cOPMHPOBAaHHOCT, ~ MHUPOBO33PEHYECKHX  MPEJICTaBIeHWA 00  WHQopmanuwy,
UH(GOPMAIIMOHHBIX  TIpoleccax ¢ WH(OPMALMOHHBIX TEXHOJOTHSIX, COOTBETCTBYIOLINX
COBPEMEHHOMY YPOBHIO pa3BHUTHs HAYKU M OOIIECTBEHHOW MPAKTUKU M COCTABISIOMIMX 0a30BYIO
OCHOBY JJIsl TOHUMaHUS CYITHOCTH HAYYHOW KapTUHBI MUPA;

WHTEpEC K OOYYEHHIO M TO3HAHMIO, JTIOO03HATEIHHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camMo00pa30BaHUI0, 0CO3HAHHOMY BHIOOPY HANPaBICHHOCTH M YPOBHS 00yueHUs B JallbHEHIIIEM;

OBJIaZICHHE OCHOBHBIMU HAaBBIKAMHM HCCIIEIOBATEIbCKON AEATEIbHOCTH, YCTaHOBKa Ha
OCMBICIICHUE OIbITa, HAONIOJCHUH, TOCTYNIKOB U CTPEMJICHHE COBEPIICHCTBOBATH MYTH
JOCTUKEHHSI UHIUBUTYyaTbHOTO U KOJUIEKTUBHOTO OJIaronoiayyus;

chOpMUPOBAHHOCTh ~ MH(POPMAIIMOHHOW  KYyIbTYphl, B TOM  YHUCJIC€  HABHIKOB
CaMOCTOSTENbHONW PabOThI ¢ Y4eOHBIMH TEKCTAMH, CIIPABOYHOM JIUTEPATYpPOil, pa3HOOOpA3HBIMU
cpeacTBaMu HH()OPMALIMOHHBIX TEXHOIOTUH, @ TAKIKE YMEHUS CAaMOCTOSATEIILHO ONPENENIATH EIH
CBOET0 00yUEHHUs, CTaBUTh U (OPMYITHPOBATH [Tl ce0sl HOBBIE 337U B yu€0e 1 Mo3HaBaTENIbHOM
JeITeNbHOCTH, Pa3BUBATh MOTHBBI 1 HHTEPECHI CBOCH TTO3HABATENILHOMN JIEATEIIEHOCTH;

5) popmupoBaHus KyJbTYpPBI 310POBbSI:



OCO3HAHME LIEHHOCTH JKNU3HHU, OTBETCTBEHHOE OTHOIIEHUE K CBOEMY 3/I0POBbIO, YCTAaHOBKA
Ha 370pOBBI 00pa3 >KW3HU, B TOM YHCJIE U 3a CUET OCBOCHHUS M COOMIOJCHHS TpeOoBaHUIt
0e30IacHO KCIUTyaTalluy CPeICTB NHPOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

6) TPY10BOT0 BOCIIUTAHUSA:

MHTEpEeC K MPaKTUYECKOMY M3ydeHuto mpodeccuit u Tpyna B cepax mpodeccuoHanbHOM
NESITEIFHOCTH, CBSI3aHHBIX C HWH(POPMATHKON, MPOrpaMMHUpPOBAHUEM H HH(POPMAITMOHHBIMH
TEXHOJIOTHSIMA, OCHOBAHHBIMH Ha TOCTHKEHHSIX HAayKu MH(GOPMATHUKU U HAYYHO-TEXHHUYECKOTO
rporpecca;

OCO3HAHHBI BBHIOOP U TOCTPOCHHE WHIUBUIYaTbHONH TpaeKTopuu oOpa3oBaHUS U
KU3HEHHBIX TUIAHOB C YUETOM JIMYHBIX U OOLIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH;

7) IKOJI0rH4eCKOro BOCIIMTAHUSA:

0CO3HaHUE TN100aJIBLHOr0 XapaKTepa HSKOJIOMUECKUX MPOOJIeM U MyTel UX pelieHus, B TOM
qucie ¢ y4éTOM BO3MOKHOCTEH HH(OPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHA;

8) amantanuu oOydawuierocsi K M3MEHSIONIUMCH YCJOBHSAIM COLMAJBLHOH H
NPUPOIHON CPeabI:

OCBOGHHE OOYYarOIIMMHCS COIMAIBHOTO OIBbITa, OCHOBHBIX COLIMAJBHBIX PpOJIEH,
COOTBETCTBYIOLLIUX BEAYLIEH JEsATENbHOCTH BO3pacTa, HOPM M IPaBUJI OOLIECTBEHHOIO
noBesieHus1, (HOpM COIMANBHOMN KU3HU B TPYIIAX U COOOIIECTBAX, B TOM YHCIE CYIIECTBYIOIIUX
B BUPTYaJIbHOM IPOCTPAHCTBE.

METANPEIMETHBIE PE3YJIbTATHBI

MeTaHpC,I[MCTHBIC pE3yJIbTaTbl OCBOCHHA IIPOIpaMMBbl 110 HH(bOpMaTI/IKe OTpaXaroT
OBJIaJICHHUEC YHUBCPCAJIIbHBIMU y‘~I€6HI)IMI/I ZIGfICTBHSIMH — IIO3HaBaTCJIIbHBIMU,
KOMMYHUKATHBHBIMHU, PECTYIISITUBHBIMU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIe 1elCTBUSA

ba3oBble Jornvyeckue 1eCTBUS:

YMEHUE ONpeeNaTh TOHATHSA, CO3/1aBaTh OOOOIIEHUs, YCTaHABIWBAaTh aHAJOTHH,
KJIACCH(UITUPOBATH, CAMOCTOSITEIILHO BHIOMPATh OCHOBAHHS W KPUTEPHUH I KIACCH(PUKAIUH,
yYCTaHaBJIMBATh MPUUYMHHO-CIIEJCTBEHHBIC CBSI3U, CTPOUThH JOTMYECKHUE PACCYKACHHS, AENaTh
YMO3aKJItoueHUs! (MHIYKTUBHBIC, JCTYKTUBHBIE U TI0 aHAJIOTHUU) U BBIBOJIBL;

YMEHHE CO3aBaTh, IPUMEHSITh U MPEOOPa3OBHIBATH 3HAKU U CUMBOJIbI, MOJICIIH U CXEMBI
JUTSI pelieHust y9eOHbIX U MMO3HABATEIBHBIX 33]1a4;

CaMOCTOSITENILHO BBIOMPATh CIOCcO0 perieHust ydeOHON 3amaun (CpaBHUBATh HECKOJIBKO
BApUAHTOB PEIICHHMS, BRIOWPATh HanOoJee MOIXOIAIINNA ¢ y4ETOM CaMOCTOSATEIBLHO BBIICICHHBIX
KpUTEPUEB).

bazoBble ucciieq0BaTEIbCKUE A€HCTBUS:

(hopMyTHUpOBaTh BOMPOCHL, (UKCHUPYIONIUE Pa3phlB MEKIY PEATbHBIM U KEIATEIbHBIM
COCTOSIHHEM CUTYyalluH, 00bEKTa, U CAMOCTOSTEILHO YCTAaHABINBATH HICKOMOE U JAHHOE;

OIICHMBATh Ha MPUMEHHMOCTh M JIOCTOBEPHOCTh HWH(OpPMAIUIO, TOJYYCHHYIO B XOJIE
HCCIICA0BAHUS,

MPOTHO3UPOBATh BO3MOXKHOE JAJbHEHIIEe pa3BUTHE TMPOIECCOB, COOBITUH M UX
MOCTIEACTBYS B AHAIIOTMYHBIX WJIH CXOTHBIX CUTYaIUsAX, a TAK)KE BBIABUTAThH MPEANOIOKEHUS 00
HX Pa3BUTHUM B HOBBIX YCIOBUSIX U KOHTEKCTaX.

Pabora ¢ nngopmanmeii:



BBISBIIATh JE€PUUHUT MH(DOPMAIMK, JaHHBIX, HEOOXOJUMBIX AJIS PEIEHUs MOCTAaBICHHON
3a7aui;

IPUMEHATh pPA3JInYHbIE METObI, MHCTPYMEHTBl M 3alpochl IpU IIOMCKE MU OTOOpE
MH(GOPMALIUHU WM TaHHBIX U3 HCTOYHUKOB C YYETOM IPEATIOKEHHON yueOHOH 3a1auu U 3a/JaHHBIX
KpPHUTEPHEB;

BBIOMpATh, AHAJTU3UPOBATh, CHUCTEMAaTH3UPOBaThb W HHTEPIPETUPOBATH HH(POPMAIIHIO
pa3IMYHbIX BUAOB U (POPM NIpeACTaBICHUS;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIbHYI (OpMY NpEICTaBICHUS HHPOpPMALUU U
WUTIOCTPUPOBATh pelllaeMble 3a/laui HECI0KHBIMU CXE€MaMH, AUarpaMMaMu, HHOHM rpadukoil u
HX KOMOMHAIUSIMU;

OLICHMBATh HAAEKHOCTh MH(POPMALMU 1O KPUTEPHUSIM, MPEUIOKEHHBIM YYUTEIeM WIIH
c(OpMYIHPOBAHHBIM CAMOCTOSITEIBHO;

3¢ (eKTUBHO 3aTIOMUHATh U CUCTEMATU3UPOBATh HH(POpMAITHIO.

KoMMyHHUKATHBHBbIE YHHBepcaJlbHble y4eOHbIe AelicTBUSA

Ooumenmne:

COIOCTABJIATH CBOM CYXJIEHUS C CYXJACHUSIMH IPYIUX YUACTHUKOB JHajiora, OOHapyKUBaTh
paziauyre U CXOJCTBO MO3ULINN;

HY6JII/I‘-IHO MNpCaACTaBJIATH PE3YJIbTAThL BBITIOJTHEHHOI'O OIIbITa (BKCHepI/IMeHTa,
HCCTIEIOBAHMS, TIPOCKTA);

CaMOCTOSITENTFHO BBIOMpaTh (opMarT BBICTYIUIGHHS C YYETOM 3ajad MpEe3CHTAuN U
0COOEHHOCTEH ayIUTOPUHU U B COOTBETCTBUU C HUM COCTABJIATH YCTHBIE M MMCbMEHHBIE TEKCTHI C
HCIIOJIb30BAHUCM MJIIOCTPATUBHBIX MAaTCPUAJIOB.

CoBMecTHas1 1eAITEIbHOCTD (COTPYAHUYECTBO):

NIOHUMATh M HCIIONB30BATh MPEHMYILECTBA KOMAaHIHOW M MHIMBUAYAIHHOH pabOTHI MPH
pelLIeHUH KOHKPETHOM Mpo0JIeMBbl, B TOM YHUCIIE PU CO3JaHUN MHPOPMAI[MOHHOT'0 IPOIYKTa;

MpUHUMATh 1elb COBMECTHOM HH(OpMAalMOHHON AeATelNbHOCTH MO cOopy, oOpaboTke,
nepenaye, Gpopmanuzanuu UHGOPMALNHU, KOJUIEKTUBHO CTPOUTH JIEHCTBUA MO €€ JOCTHIKECHHUIO:
pacnpenensTh poiu, J0roBapuBaThCs, 00CYKIATh MPOLIECC U PE3yIbTaT COBMECTHOM paboThI;

BBHITIONHSTH CBOK 4YacTh paboThl ¢ WH(popManueld win UHGOPMAIMOHHBIM TPOIYKTOM,
JOCTUTasi KAUeCTBEHHOT' O PE3yJIbTaTa 110 CBOEMY HApPaBIECHUIO U KOOPIUHUPYS CBOU JICHCTBUS C
APYTrUMU WICHAMUA KOMAaHIbI;

OLIEHMBATh KaueCTBO CBOETO BKJIa/a B OOIINI MHPOPMAITMOHHBIM MPOAYKT MO KPUTEPUSIM,
CaMOCTOATENIbHO C(HOPMYTUPOBAHHBIM YYACTHUKAMH B3aUMOCHCTBUS,

CpaBHHMBAaTh pE3yNbTaThl C MCXOJMHOW 3ajJadyeil W BKIJIAJ KaKIOro YieHa KOMaHJAbI B
JOCTIDKEHHE DPE3YNIbTAaTOB, pPaslelsiTh chepy OTBETCTBEHHOCTH W TPOSBISATH TOTOBHOCTH K
MIPEJOCTABIICHUIO OTUETA Mepe]l TPYIIOoN.

PeryasiTuBHbIe YyHUBEpcaIbHbIe YueOHbIe elicTBUSA

Camoopranu3anus:

BBISIBJISITH B )KU3HEHHBIX U Y4€OHBIX CUTYAIUSAX MPOOIEMBI, TpeOYIOIINe PEeICHHS;

OPUCHTHPOBATHCS B PA3NIMYHBIX TOIXOAaX K TMPUHATHIO PEIICHUH (MHIUBUIyATbHOE
MIPUHATHE PEIIEHUN, IPUHATUE PELIEHUN B IPYIIIIE);

CaMOCTOAITEJIFHO COCTAaBJISITh QJITOPUTM PEIICHMs] 3a1adu (MM €ro 4acTh), BHIOMpATh
croco® pemieHus ydeOHOW 3agadyud ¢ y4ETOM UMEIONIUXCS PECypCoOB U  COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBATh MpeAjiaraéMble BapUaHThl PEIICHU;



COCTABJIATh IUIAH JEHCTBUH (IUIaH pealu3allid HAaMEYEHHOIO aJropuTMa pELIeHHs),
KOPPEKTUPOBATH MPEUIOKEHHBIA aIrOPUTM C YIETOM MOITYUYESHHUS HOBBIX 3HAHUH 00 M3ydyaeMoM
00BEKTE;

JienaTh BBIOOP B YCIOBHSIX MPOTHBOPEUMBONW MH(OpPMAIMU U OpaTh OTBETCTBEHHOCTDH 3a
pelieHue.

CaMoKOHTPOJIBb (pediexcus):

BJIAJIETh CLIOCOOAMH CAMOKOHTPOJIS, CAMOMOTHBALIUU U pe(IIEKCUH;

JlaBaTh OLEHKY CUTYallMH U Mpeaararh IiaH e€ N3MEeHEHUS;

YUUTBIBaTh KOHTEKCT U IPEIBUIETh TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTH IIPH PELICHUN
yueOHOM 3aauu, a1alTHPOBATh PEIIEHUE K MEHSIIOUIMMCS 00CTOSATEIbCTBAM;

OOBACHATh TNPUYMHBI JOCTHKEHUS (HEIOCTHIKEHHS) pPE3yJIbTaToB HH(POPMAIIMOHHON
NeATeNbHOCTH, JaBaTh OLIEHKY HPUOOPETEHHOMY ONBITY, YMETh HAaXOAUTh IO3UTUBHOE B
MIPOU3OLIEIICH CUTYALINH;

BHOCUTbh KOPPEKTHUBBI B JIESTEIbHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, N3MEHUBLIMXCS
CUTYaI1ii, yCTAHOBJIEHHBIX OIIMOOK, BOSHUKIINX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIU U YCIOBHSIM.

IMOIUOHAIbHBINH HHTEJVIEKT:

CTaBUTH ce0s1 HA MECTO JIPYTOro 4esIoBeKa, IOHUMAaTh MOTUBBI U HAMEPEHUs APYToro.

I[IpunsiTHe ceds u apyrux:

OCO3HABaThb HEBO3MOYKHOCTb KOHTPOJIMPOBAaTh BCE BOKPYT NAXE B YCIOBUSAX OTKPBITOTO
JIOCTYyTIA K JH00BIM 00BEMaM HHOpMAITIH.

HNPEAMETHBIE PE3YJIBTATDI

K kon1y o0y4enus B 8 kiiacce y o0ygaromnierocst 0yayT cOopMUPOBaHBI CICAYIONTNE YMCHUS:

MOSICHATH HAa IPUMEPAX PATHYUUS MEKTY MO3UIIMOHHBIMU U HEMO3UIIMOHHBIMU CUCTEMaMU
CUHCIICHHUSI;

3aluChiBaTh U CpaBHHUBATh Lienble uucia oT 0 mo 1024 B pa3iUyHBIX MO3UIIMOHHBIX
cucteMax cuucieHus (C ocHOBaHUAMH 2, 8, 16), BBINONHATH apuUPMETHUCCKUE OMEpPAlUA HAJl
HUMU;

PacKpbIBaTh CMBICI MOHSATHUN «BBICKA3bIBAHUEY, <JIOTHYECKAsl OMepaius», <«JI0OTHYecKoe
BBIPKECHUEY;

3aMMChIBaTh JIOTUUECKUE BBIPAXKEHUS C UCIHOIb30BAHUEM AM3IBIOHKIINU, KOHBIOHKIHUU U
OTpPHUIIAHUSI, OMPEACNATb HMCTUHHOCTb JIOTMUECKUX BBIPAXKEHUN, €CIM HM3BECTHBI 3HAUYCHHS
HMCTUHHOCTU BXOJAIIUX B HErO MEPEMEHHBIX, CTPOUTH TaOIUI[bI UCTHHHOCTH JUIS JOTHYECKHUX
BBIPAKCHUH;

PacKpbIBaTh CMBICI TIOHATUN «UCIOIHUTENbY, «AITOPUTMY, «IpOrpamMMmay, MOHHUMAs
Pa3HUIly MEXAY yIOTpeOIeHnEM 3TUX TEPMUHOB B OOBIICHHON PeYd U B HH(POPMATHUKE;

OIKCHIBATh AITOPUTM PEIICHUS 3314 PA3TMYHBIMH CIIOCOOaMH, B TOM YHCIIE B BUJIE OJIOK-
CXEMBI;

COCTaBJISITh, BBINOJHATH BPYYHYIO M Ha KOMIIBIOTEPE HECIOXKHBIE aNTOPUTMBI C
WCIIONIb30BAHUEM BETBIICHUN M IIUKJIOB Ui YIPaBJICHHS WCIOTHUTENSMHU, TaKUMH Kak Pobor,
UYepenamka, YepTExHUK;

UCIIOJIb30BaTh KOHCTAHTHI U TEPEMEHHbBIC PA3NIUYHBIX THHOB (YUCIIOBBIX, JIOTUYECKHX,
CUMBOJIBHBIX), & TAKXKE COJIEPIKAIINE UX BBIPAXKEHUS, UCIIOIB30BATh OMEPATOP MPUCBAUBAHUS;



UCIIOJIB30BaTh MPU pa3pabOTKe MPOrpaMM JIOTHYECKHE 3HAYEHHUs, ONIEPALUU U BBIPAKEHMUSI
C HUMU;

aHAJIM3UPOBATh NPEAJOKEHHbIE AITOPUTMBI, B TOM YHCJIE ONPEAENITh, KaKHe Pe3yJIbTaThl
BO3MOJKHBI IIPU 33JJaHHOM MHOYKECTBE MCXO/IHBIX 3HAUEHU;

CO3/1aBaTh U OTJIAXHMBATh MPOrPaMMbl Ha OJHOM U3 sI3BIKOB mporpammuposanus (Python,
C++, Ilackanb, Java, C#, LlIkompHBIH ANTOPUTMHUECKHH SI3BIK), peanu3yIolIfe HECIOKHbIE
JITOPUTMBI 00PaOOTKHU YMCIIOBBIX JAHHBIX C UCIIOJIb30BAHUEM IIUKIIOB M BETBJICHUH, B TOM YHUCIIe
peanu3yolye NPOBEPKY ACIUMOCTH OJHOIO LEJI0r0 YUCIIa Ha APYroe, IPOBEPKY HATypalbHOIO
qucia Ha MPOCTOTY, BbIIEIEHUS M (P U3 HATYpabHOI'O YHCIIA.

K konIry oOydenus B 9 kjacce y o0yyaromierocst OyayT cOpMHUPOBaHBI CIEAYIOIINE YMEHHUS:
pa30uBaTh 3a7add Ha TOJ3aJ[a49d, COCTABIISAThH, BBHIMIONHITH BPYUYHYIO M Ha KOMITBIOTEpE
HECJIOKHBIE aJITOPUTMBI C UCIIOJIb30BAHUEM BETBIICHUM, IIUKIIOB U BCIOMOT'aTEJIbHBIX aJITOPUTMOB
JUTs YITpaBJICHUS UCTIOHUTEIISIMH, TaKUMU Kak Pobot, Uepenamika, YepTEéxHUK;

COCTaBJIATh U OTJQXKUBATh MPOrPAMMBI, PEATU3YIOUINE THUIIOBBIE alTOPUTMBI 00pabOTKH
YHCIIOBBIX MOCJEI0BAaTEIIbHOCTEN UM OJHOMEPHBIX YHMCIIOBBIX MAacCHUBOB (IIOMCK MaKCHMYMOB,
MUHMMYMOB, CYMMBbI WJIM KOJIMYECTBA 3JIEMEHTOB C 33JJAaHHBIMU CBOMCTBAMHM ) HA OTHOM U3 SI3bIKOB
nporpammupoBanus (Python, C++, ITackans, Java, C#, IlIkonbHbIH ATropuTMHYECKHiA SI3BIK);

PAacCKpbIBaTh CMBICT MOHSTHI «MOJIENbY», «MOJCIUPOBAHUEY, ONPEIEIATh BUIBI MOJETEH,
OLIEHUBATh aJICKBaTHOCTh MOJIEIIM MOACTUPYEMOMY O0BEKTY U LEISIM MOJIEITUPOBAHHUS;

UCTIONIb30BaTh Ipadbl U JEPEBbS IS MOJCITUPOBAHMS CUCTEM CETEBOH M MEPapXUUECKOM
CTPYKTYpBI, HAXOAUTh KpaTyaliuii myTh B rpade;

BBIOMpATh CIIOCOO TPENCTABICHUS NAaHHBIX B COOTBETCTBHM C IIOCTAaBIICHHOHN 3amadeid
(Tabnuupl, cxeMbl, rpaguKy, JUarpaMmbl) ¢ UCIOIB30BAHUEM COOTBETCTBYIOIIMX MPOrPAMMHBIX
CpeICTB 00paOOTKH TaHHBIX;

UCTIOJIb30BaTh JEKTPOHHBIE TAONUIIBI ISl 00paOOTKH, aHATTN3a U BU3yAIU3aIH YUCIOBBIX
JAHHBIX, B TOM YHUCJIE€ C BBIJCIICHUEM JTUaINa3oHa TAOJHIIBI U YIOPSIOYMBaHUEM (COPTUPOBKONN)
€ro JIEMEHTOB;

CO3/1aBaTh W TPUMEHATH B DJEKTPOHHBIX TalOnumax ¢GopMyabl i pacu€ToB ¢
HCIIONB30BAaHUEM BCTPOCHHBIX apu(MeTnyecKnX GyHKINN (CYMMHPOBAHHE U MOACUET 3HAUCHUH,
OTBEYAIONIMX 3a/laHHOMY YCIOBHIO, CpeaHee apu(MeTHyecKoe, MOMCK MaKCHUMaJbHOrO0 H
MUHUMAJITBHOTO 3HAYCHHSI ), aDCOIFOTHON, OTHOCUTEIHHON, CMEIIIaHHOW a/Ipecallii;

UCIOJIb30BaTh dJIEKTPOHHBIC TAOMMIIBI ISl YHCIEHHOTO MOJETUPOBAHUS B IMPOCTHIX
3aJla4yax U3 pa3HbIX IPEAMETHBIX 00JIacTei;

UCIIOJIb30BaTh COBPEMEHHBIE HHTEPHET-CEPBUCHI (B TOM YHCIE KOMMYHUKAIlMOHHBIC
CEPBUCHI, O0JAaYHBIC XPAHWIWINA JaHHBIX, OHJIAWH-TIpOrpamMMbl (TEKCTOBbIE M TpaduUecKue
pPeNaKkTopbl, cpebl pa3paboTKK)) B y4eOHOI 1 MOBCEAHEBHOM JEATEIbHOCTH;

OPUBOJUTH HPUMEPHl HCIOJIB30BAHUS T€OMH(MOPMAIIMOHHBIX CEPBUCOB, CEPBHUCOB
rOCYJapCTBEHHBIX YCIYyr, 00pa3oBaTelbHbIX cepBUCOB MHTEepHETA B yueOHOW M MOBCEJHEBHOM
NESTENbHOCTH;

UCIIOJIb30BaTh Pa3IMYHBIE CPEJICTBAa 3alUTBl OT BPEJOHOCHOIO IPOrPAMMHOIO
obecrieueHus, 3alUIIATh IEPCOHATbHYI0 HH(POPMAIMIO OT HECAHKIIMOHUPOBAHHOIO JOCTYIa U
€ro IMOoCIEeACTBUM (pasIJlalleHusl, [OJMEHbI, yTpaTbl JaHHBIX) C YYETOM OCHOBHBIX
TEXHOJIOTMYECKUX U COLIMAIBHO-TICUXOJOTMUECKUX AaCIEKTOB MCMOIb30BaHUsA ceTu MHTepHeT
(cereBass aHOHUMHOCTb, ITU(PPOBOM Cl€ll, ayTEHTUUYHOCTh CYOBEKTOB U PECYpPCOB, OMACHOCTbH
BPEIOHOCHOTO KOJ1a);



pacro3HaBaTh TIOMBITKA W TPEAYNpPeXJaTh BOBJICYCHHE CeOS M OKPYXKAOIIUX B
JNECTPYKTHBHBIC M KPUMUHAIbHBIE ()OPMBI CETEBOW aKTUBHOCTU (B TOM 4uCie KuOepOyIUTHHT,
(dbummHr).



8 KVIACC

KounuecTBo 4acos JJ1eKTPOHHBIE
HanMeHoBaHuUe pa3aesioB U TeM (uudposbie)
Ne n/m Kourpoabnsie | Ilpakruueckue
NporpaMmsl Bcero o0pa3oBaTeJIbHbIE
padoThl padoThI
pecypcsl
Paznes 1. TeopeTnyeckne 0CHOBbI HHGOPMATHKH
Bu6nuoreka IJOK
11 CHCTeMb CHHCICHIS 0 1 0 https://m.eds00.ru/7f418516
Bu6nuoreka IJOK
1.2 i 1
DJIEMEHThI MATEMATHYECKON JIOTHKH 6 0 httos.//m.edsoo.ru/7f418516
Wroro no pazneny 12
Pa3nen 2. AATropuTMbI M IPOrpaMMHUPOBaHHe
51 HcrionmHATENN U aNTOPUTMBL. 10 1 4 bubmmorexa HOK
' ANTOopUTMHYECKUE KOHCTPYKLIUU https://m.edsoo.ru/7f418516
Bu6nmoreka LJOK
2.2 FI3bIK IPOrpaMMHPOBAHH 9 0 3 https://m.edsoo.ru/7f418516
bubmnoreka [IOK
2.3 A 2 0 0
HATHS QITOPHTMOB https://m.eds00.ru/7f418516
Wroro mo pazneny 21
PesepBHOE Bpemst 1 0
OBUIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 34 3 7



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

9 KJIACC

KosmmyecTBo yacos DJIeKTPOHHBbIE
HanMeHoBaHue pa3e/ioB U TeM (uudposbie)
Ne n/m Konrpoabnbie | IIpakTuyeckue
NMporpamMmsl Bcero o0pa3oBaTeJIbHbIE
padoThI padoThl
pecypcsl
Paznea 1. Hudposasa rpaMoTHOCTH
11 I'moGanbHas cets UHTEpHET M cTpaTeruu 3 0 Bbubmmorexa LJOK
' ©€30I1aCHOr0 MOBEICHHS B HEl https://m.edsoo.ru/7f41a7d0
bubaunoreka IIOK
1.2 P
a0oTa B MH(OPMAIIMOHHOM MPOCTPAHCTBE 3 0 htts://m.edsoo.ru/7f41a7do0
Uroro no pazneny 6
Pa3nen 2. TeopeTuueckue 0CHOBbI HHPOPMATUKH
Bu6mmoreka [JOK
2.1 MonennpoBaHue Kak METOJ ITIO3HAHUS 8 1 https://m.edsoo.ru/7f41a7do
Hroro no pasueny 8
Pazgen 3. AIropuT™Mbl M NPOrpaMMHipoOBaHHe
bubaunoreka IIOK
A P 1
3 a3paboTia a/ropHTMOB H IPOTpamy 6 https://m.edsoo.ru/7f41a7d0
Bbubaunoreka IIOK
3.2 h% 2 0
FIpapieiue https://m.edsoo.ru/7f41a7d0
Uroro no pazpeny 8
Pazgen 4. UndopmanuoHHble TEXHOJIOTHHA
Bbu6mmoreka [JOK
4.1 DIICKTPORHBIC TaOIHIIEI 10 0 https://m.edsoo.ru/7f41a7d0
4.2 HNHdopmarmoHHbIe TEXHOJIOTHH B 1 0 bubmmorexa [JOK
' COBPEMECHHOM OOIIECTBE https://m.edsoo.ru/7f41a7d0
Wroro no pazneny 11



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

PezepBHoOe Bpems

OBUIEE KOJIMYECTBO YACOB I10O I[TPOPAMME
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YYEBHO-METOANUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYEHUKA

* Unopmaruka, 8 knacc/ bocosa JI.JI., bocoa A.1O., AkunonepHoe o01ecTBO
«M3narenbctBO «IIpocBenieHue»

» Madopmaruka, 9 ximacc/ bocosa JI.JI., bocora A.10., AknroHepHOe 00I111ecTBO
«U3narennctBo «IIpocBemnieHne

* ndopmanmonnas 6e3omacuocts. KnbepoeszonacHocts. 7-9 knaccel/ LiBetkoBa M.C.,

Xno6sicroBa N.1O., AkimonepHoe obmectBo «M3natensctBo «IIpocBemmenue»

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HU®POBBIE OPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://videouroki.net

https://education.yandex.ru

https://uchi.ru

https://resh.edu.ru

https://stepik.org

[IOKYMEHT MOATMUCAH 3EKTPOHHOW MOANUCHIO
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