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MHOACHUTEJBHASA 3AIINCKA
Hacrosmass mporpamma 1o wuHpopmaruke s 8-9 Kiacca OCHOBHOM
00111e00pa3oBaTeNbHOM MIKOJIBI COCTABJICHA Ha OCHOBE:

o ®depnepanbHOTO 3aK0HA «O0 00pazoBanum B Poccuiickoit deneparnm»
Ne273-®3 o1 29.12.12 15

o @enepalibHOTO  TOCYAApCTBEHHOTO  00pa30BaTENBHOTO  CTaHAapTa
OCHOBHOTO 00IIIero 00pazoBaHus, YTBEPKACHHOTO MPUKA30M
MunncrepctBa oOpa3zoBanusi W Hayku Poccuiickoit ®enepanuu OT
17.12.2010 Ne1897 (c m3MEHEHUSMH U JOTIOJHCHHSIM );

o ®denepanbHOl paboueii MPOrpaMMbl OCHOBHOTO OOIIEro 00Opa3oBaHUsl IO
Kypcy «Anredpa» u «BeposTHOCTh U cTaTUCTUKA», MockBa-23;

® QAaBTOPCKOM TMporpamMmbl 10 anreodpe IO.H. MakapeiueBa u Jp.
(mporpamMMsbl 00111€00pa30BaTENbHBIX YUpexKaAeHUM). Anredpa 7-9 kiacchl.
Cocr.: Bypmuctposa T.A. — M.:»IIpocsemienne», 2014;

e [Iporpamma coOoTBETCTBYET: yUeOHUKY «Anredpa». 8§ kiacc: ydeOHHUK IS
00111e00pa30BaTEIbHBIX yupexxknennit / FO.H. MakapsiueB, H.I.
Mungrok, K.H. Hemkos, C.b. CyBopoBa; nox pen. C.A. TeasikoBCKOTo. —
19-e uzn. — M.: IIpocsemenne, 2010.-240c.; yueOHUKY «BeposTHOCTD U
CTAaTUCTUKA», 0a30BbIA YpOBeHb, moj penakiuen Amenko M.B. — M.:
[Ipocsemenue, 2023.

CTPYKTYPA KYPCA

Cornacno yueonomy mnany MOY «lllkona Ne3y» ropona Anymtet B 2023-2024
yueOHOM To/y Ha uzydenue kypca « Mapopmarukm» B 8-9 kitacce orBoautcs mo 34
yaca 13 pacuera 1 4 B Hezlemo.

[Iporpamma mo uH(OpMaTHKEe Ha YPOBHE OCHOBHOI'O 0O0IIEro oOpa3oBaHUs
COCTaBJIEHA HAa OCHOBe TpeOOBaHMII K pe3yJbTaTaM OCBOEHHUSI OCHOBHOM
o0Opa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO 00I1Iero o0pa3oBaHUsl, IPEICTABICHHBIX B
dI'OC 000, a Takxe henepaibHON pabodeit mporpaMMbl BOCITUTaAHUSI.

[Iporpamma no uHdopmaTrke Aa€T MPEACTABICHHUE O LIEJSAX, 00IIel cTpaTeruu
oOy4eHHs, BOCIIUTAHUS W Pa3BUTUS OOY4YAIOMIMXCA CpelcTBaMU MH(POPMATHUKH Ha
0a30BOM ypOBHE, YyCTaHABIMBAET OOs3aTEIbHOE MPEIMETHOE COJIep KaHUe,
MpeyCMaTPUBAET €ro CTPYKTYPUPOBAHUE 10 pa3jiesiaM 1 TeMaM.

[IporpamMma nmo uHpOpMaTHKE OMpenesseT KOJUYECTBEHHbIE U KaueCTBEHHBIC
XapaKTEPUCTUKU y4eOHOTO MaTepualia Uisl Ka)XJAoro roja U3ydyeHus, B TOM YHCIIE



JUISL  COJIEP>KATENIbHOIO HAMOJHEHUS PA3HOr0 BHJAA KOHTPOJS (MPOMEXKYTOUHOU
aTTecTaluu o0y4aronIuxcs, BCEPOCCUUCKUX MPOBEPOUYHBIX PabOT, TOCyAapCTBEHHON
UTOTOBOM aTTECTALIMH).

[IporpamMma mo uHbOpMaTUKE ABIAETCS OCHOBOHW I COCTaBJICHUS aBTOPCKUX
y4eOHBIX IPOTpaMM, TEMAaTUYECKOTO MJIAHUPOBAHUS Kypca yUUTEIIEM.

Henstmu n3yueHus: ”HGOPMATUKU Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHUS
SBJISIFOTCSL:

(dbopMHpOBaHHE OCHOB MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHsA HayKu HWHPOPMATUKU, AOCTHXKCHHUSIM HAay4YHO-TEXHUYECKOTO
nmporpecca W OOIIECTBEHHOM NPaKTUKH, 3a CUET Pa3BUTHS NPEACTaBICHUU 00
UHPOpMAIlMU KaK O Ba)XHEHIIEM CTpaTerMuyecKOM pecypce pas3BUTHUs JMYHOCTH,
rocyapcTBa, oOOIECTBAa, IOHMMaHUS POJIM HMHMOPMAIMOHHBIX  IPOLECCOB,
MHPOPMAIIMOHHBIX PECYpCcOB U HMH(POPMALMOHHBIX TEXHOJOTHMH B  YCIOBMSX
undpoBoil TpaHchopmauu MHOTHX c(hep )KHU3HU COBPEMEHHOTO OOIIECTBA;

o0OecrieyeHrue YCJIOBHM, CHOCOOCTBYIOLIMX PAa3BUTHIO aJTOPUTMUYECKOTO
MBILUIEHUS KaK HEOO0XOAMMOIO YCJIOBHS NPOPECCHOHANBHON JAEATEIbHOCTH B
COBPEMEHHOM MH(OPMAIIMOHHOM OOILECTBE, MPEANOJAramero CrnocoOHOCTh
oOyuaromierocs pa3OuBaTh CJOXKHBIE 3ajlaud Ha OoJjiee TPOCThie TOA3ajauH,
CpaBHHMBATh HOBBIC 33/1aul C 33/]a4aMU, PEIIEHHBIMUA paHee, OMPEAeNATh MIark AJis
JNOCTHXKEHHUSI pe3yibTaTa U TaK JaJiee;

dbopMupoBaHHEe H pPa3BUTHE KOMIETEHIMM oOydJarommxcs B  00JacTH
UCTIOJIb30BaHUsl MH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTWH, B TOM YHUCIIE
3HAHW, yMEHUH M HABBIKOB pa0OThl C HHPOpMaLUE, NPOrpaMMHUPOBAHUS,
KOMMYHHKAIIMM B COBPEMEHHBIX MH(PPOBBIX CpeIaX B YCIOBHUAX OOECIEUCHUs
uH(pOpMAITMOHHOM 0€30MaCHOCTH JTMYHOCTH 00yYJarOIIErocs;

BOCIHMTAHNWE OTBETCTBEHHOI'O M M30MPATEIHHOTO OTHOILIEHUS K MHQOpPMAIUH C
y4€TOM IMpPaBOBBIX M STHUYECKHX AaCHEKTOB €€ paclpoCTpaHEHHs, CTPEMJICHUS K
OPOJOJDKEHNI0 00pa3oBaHusi B 00JMacTd HMHGOPMALMOHHBIX TEXHOJOTHM U
CO3UIATEIBbHON JEATENbHOCTH C TNPUMEHEHHEM CpEACTB HH(POPMAIMOHHBIX
TE€XHOJIOTUH.

Nudopmatuka B 0CHOBHOM 00111eM 00pa30BaHUM OTPAXKALT:

CYUTHOCTh  MH(POPMATHUKKA  KaK HAYYHOW  JUCUUIUIMHBI,  H3YyYarolien
3aKOHOMEPHOCTH TMPOTEKaHHsS U BO3MOXXHOCTH aBTOMATH3alMKd HH(POPMAIIMOHHBIX
IPOLIECCOB B PA3IMYHBIX CUCTEMAX;

OCHOBHBIC  O0JacTM  MNpUMEHEHHUS  WHOOPMATHUKU,  TPEKIE  BCETO
MH(GOpPMaLMOHHbIE TEXHOJIOTHH, YIIPABJICHNUE U COLUAIbHYIO chepy;



MEXIUCUUIUIMHAPHBIA ~ XapakTep HWHGOPMATUKM W HHPOPMAIIMOHHOM
JESITEIBHOCTH.

N3yyenne  MHQOPMATUKM  OKa3blBa€T  CYIIECTBEHHOE  BIMSHHE  HA
(dopMupoBaHHE MHPOBO33PEHUSI OOYYAIOIIETOCS, €ro J>KU3HEHHYIO MO3UIHIO,
3aKJIaJpIBAa€T OCHOBBI TOHUMAaHUS MIPUHLIUIIOB ()YHKITMOHUPOBAHUSI U UCIIOJIb30BAHUS
MH(POPMALIMOHHBIX TEXHOJOTUH KaK HEOOXOAMMOTO HHCTPYMEHTa MPaKTHYECKU
T000W  AESITENbHOCTH W OJHOTO W3 HamOojee 3HAUYUMBIX TEXHOJIOTUYECKUX
JOCTUKEHUM COBPEMEHHOHN IMBWIM3ALMU. MHOrHE NMpeaMETHBIE 3HAHUS U CIIOCOOBI
TSI TEIbHOCTH, OCBOCHHBIE OOYYAIOMIMMHCS TIPU MU3yUYE€HUU WH(DOPMATUKH, HAXOMAST
IIPUMEHEHUE Kak B paMKax 00pa3oBaTEIbHOrO Ipolecca MpH H3YYEHUH APYTHX
OpeaIMEeTHBIX o0yiacTel, Tak M B MHBIX JKU3HEHHBIX CHUTYallUsX, CTAHOBSTCS
3HaYUMBIMU JJ11 (POPMUPOBAHUS KAayEeCTB JUYHOCTH, TO €CTh OPHUEHTUPOBAHBI HA
(opMupOBaHKE METANPEAMETHBIX U JIMYHOCTHBIX PE3YJIbTATOB 00YUECHHUS.

OcHoBHbIe 3amaun yyeOHoro mpenmera «MHdopmaruka» — chopmupoBath y
00yyYaroImuXCs:

NOHMMaHUE TMPHUHIMIIOB YCTPOMCTBA W  (PYHKIHMOHUPOBAHUS OOBEKTOB
IU(PPOBOTO OKPYKEHHUs, NPEJCTaBICHUS 00 HCTOPUM U TEHJICHUUSAX pa3BUTUSA
nH(popMaTUKH nepuoaa nudpoBoil TpaHchopMauy COBPEMEHHOTO OOIIECTBA;

3HAaHWSA, YMEHHUS M HAaBBIKA TPAMOTHOM IMOCTAaHOBKH 3aJ]lad, BO3HUKAIOIIUX B
MPAKTUYECKOM AESATENbHOCTH, JISI UX PEIICHHS C MOMOIIbI0 HH(POPMAILMOHHBIX
TEXHOJIOTHi, YMEHUS U HAaBBIKK (POPMaIM30BAHHOIO OMKMCAHUS IOCTABJICHHBIX 33/1a4;

6a3oBbie 3HaHUS 00 WH(OPMAIMOHHOM MOJCIUPOBAHUU, B TOM YHUCIE O
MaTeMaTUYe€CKOM MOJEIUPOBAHUY;

3HaHWE OCHOBHBIX AaJNTOPUTMHUYECKUX CTPYKTYp U yMEHHE MPUMEHSTh JTH
3HaHUA JUIS TIOCTPOEHHUS aJTOPUTMOB pEIIEHUs 3aJad IO HUX MaTeMaTH4YeCKUM
MOJIENISIM;

YMEHHUSI W HaBBIKM COCTABJIEHUS TMPOCTBIX MPOrpaMM IO MOCTPOCHHOMY
IrOPUTMY Ha OJIHOM U3 A3BIKOB POrPAMMHPOBAHUS BBICOKOTO YPOBHS;

YMEHHSI H HaBBIKM OS()PPEKTUBHOTO HCIONH30BAHHUS OCHOBHBIX THIIOB
NPUKIAJHBIX MporpamMMm (TpUIIOKEHUI) oOlIero Ha3HauyeHUs U WHEGOPMALMOHHBIX
CUCTEM JJIsl PEIICHHs C MX MOMOIIbBI0 MPAKTUYECKUX 3a]ad, BiafeHHe 0a30BbIMHU
HOpMaMH UWH(GOPMAIIMOHHOW S3TUKM U MpaBa, OCHOBAMH WH(MOPMAIMOHHOU
0e30I1acHOCTH;

YMEHUE TPAMOTHO HWHTEPHPETUPOBATH PE3YJIbTATHl PEHICHUS MPAKTUYECKHUX
3aJa4 C TMOMOIIBI0 HMH(POPMAIMOHHBIX TEXHOJIOTUH, MPUMEHITh MOJyUYEHHBIC
pe3yNIbTaThl B PAKTUUECKON AESITEIbHOCTH.



Ilemn w 3amaum w3ydeHus HWHPOPMATUKH HA YPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHMsI ONPEAETSAIOT CTPYKTYPY OCHOBHOTO COJIEp)KaHUs YIeOHOTO TIpeaMeTa B
BUJIC CIEAYIONTNX YETHIPEX TEMATHUECKUX Pa3JIEIIOB:

1 poBas rpPaMOTHOCTH;

TEOPETHUECKNE OCHOBBI MH)OPMATHKH;

ANTOPUTMBI U TPOTPAMMHUPOBAHNE;

MHPOPMAITMOHHBIE TEXHOJIOTHH.

COAEPKAHUE OBYUYEHUSA
8 KIIACC

Teopernueckne 0CHOBbI HHPOPMATHKHU

CucremMbl CHHCTIEHUS

Hermno3uimoHnHbie ¥ MO3UIIMOHHBIE CUCTeMbI cuucienus. Andasut. OcHOBaHUE.
PazBépuyrass ¢gopma 3anucu uyucna. [lepeBog B JECATUUHYIO CHCTEMY 4YHCET,
3alIMCAaHHBIX B JPYTUX CUCTEMAX CUUCIICHUS.

PumMmckas cucrema cuucieHusl.

JIBonuHas cuctema cuucieHus. llepeBon uenbix yucen B mpeaenax ot 0 g0
1024 B pgBOMYHYyHO cuUCTeMYy CcuHClieHHs. BocbmepuuHasi cucTeMa CUHCIICHHUS.
ITepeBon uncen U3 BOCBMEPUYHOW CUCTEMbBI B IBOUYHYIO U JECATHUUYHYIO CHCTEMBI U
obpatno. IllectHaaumarepuunas cuctemMa cuucieHus. IlepeBon umcen U3
IIECTHAIIATEPUYHON CHUCTEMBI B JIBOMYHYIO, BOCBMEPHUUYHYIO U JECATHUYHYIO
CUCTEMBI 1 00pATHO.

Apudmernueckue onepauu B JBOMYHON CUCTEME CUHCIICHUS.

JJIeMeHThI MATEeMATHYEeCKOM JIOTHKH

Jlormyeckue  BbICKa3biBaHUA. Jlormueckne  3HAUYEHUST  BBICKA3bIBAHUU.
DnieMEHTapHble M COCTaBHbIE BBICKa3bIBaHUs. Jlormueckue omepanuu: «u»
(KOHBIOHKIIMS, JIOTUYECKOE YMHOXEHHUE), <«WIN» (IU3bIOHKIUA, JIOTHYECKOE
CIOKEHME), «He» (ormueckoe oTpuiianue). IIpuopuTeT JOTrHYECKHX Omneparuil.
OnpeneneHrne UCTUHHOCTH COCTABHOTO BBICKA3bIBAHMS, €CJIU W3BECTHBI 3HAYEHUS
UCTUHHOCTH BXOJSIIMX B HEro OJJIEMEHTApPHBIX BbICKa3biBaHUU. Jlormdeckue
BbIpakeHus. llpaBuna 3amucu sorudeckux BbIpakeHuil. Iloctpoenue Tabnmil
WCTUHHOCTH JIOTUYECKHUX BBIPAKECHHI.

Jloruueckue 37€MEHThl. 3HAKOMCTBO C JIOTHYECKUMH OCHOBaMHU KOMIIBIOTEPA.

AJITOPUTMBI H IPOrPAMMMPOBaHHE

HcnonHuTe M U AJATOPUTMBI. AJITOPUTMUYECKHE KOHCTPYKIIMU



Ilonatue anropurma. McenonHurtenu anropuTMoB. AJNTOPUTM KAk  IUIAH
YIPABJICHUS HCTIOJHUTEIIEM.

CaoiicTBa anroputma. CriocoObl 3anucu alroputMma (CIOBECHBIM, B BUie OJ0K-
CXEMBI, IPOrpamMma).

AnroputMudeckue KOHCTpyKUMH. KoHCTpykuumsa «cinenoBaHue». JIMHeWHbIN
ANTOPUTM. OrpaHW4eHHOCTh ~ JIMHEHHBIX  AJTOPUTMOB: HEBO3MOXHOCTb
IPELYCMOTPETh 3aBUCUMOCTB I1OCJIEN0BATEIBHOCTH BBIIIOIHAEMBIX JACUCTBUH OT
UCXOJHBIX JaHHBIX.

KoHcTpykuusi «BETBIEHHME»: MOJHAs M HemnoyiHasg (opMbl. BeimonHeHue u
HEBBIIIOJIHEHHE YCJIOBHSI (MCTUHHOCTh M JIOXKHOCTh BbICKa3biBaHuA). lIpocteie u
COCTaBHBIE YCIIOBUSI.

KoHCTpyKIUsl «IOBTOPEHHsD»: LHMKIBI C 3aJaHHBIM YHUCJIOM IIOBTOPEHMI, C
YCJIOBUEM BBIIIOJIHEHUS, C IEPEMEHHOM IIUKJIA.

Pazpabotka 1t QopMasibHOTO HWCIOJHUTENS aJITOPUTMa, MPUBOJIAIIEIO K
TpeOyeMoMy pe3ynbTaTy NpU KOHKPETHBIX MCXOAHBIX JaHHbIX. Pa3paboTka
HECJIOKHBIX AJITOPUTMOB C MCIOJIb30BAHUEM LIMKJIOB U BETBJICHUH I YIIPABIICHUS
(opManbHBIMU HUCHOJHUTENSAMU, TakuMu Kak PoOot, UYepenamka, YepTéxHUK.
BrinmosiHeHHEe anropuTMOB BPYYHYHO M Ha KomIbioTepe. CHHTAKCHYECKHE U
noruyeckue omuoku. OTKasbl.

A3bIK NIPOrpaMMHPOBAHUS

SI3pik mporpammupoBanus (Python, C++, Ilackams, Java, C#, IllkosbHbIi
AnroputmMudeckuii S3bIK).

CucremMa mnpoOrpaMMHUpPOBAHUA: PENAKTOP TEKCTa MPOTPaMM, TPAHCIATOP,
OTJIA/TYUK.

Ilepemennas: tvn, ums, 3HadyeHue. llenple, BEIECTBEHHBIE U CUMBOJIBHBIC
IIEPEMEHHBIE.

Omneparop mnpucBauBaHusl. Apu(]METHUYECKHE BBIPAXKEHUS U TOPSAOK HX
BbIuncieHusA. Onepanuu ¢ HENbIMA YUCIAMU: LIEJIOYUCIEHHOE JEJIEHUE, OCTaTOK OT
NEJICHUS.

BerBnenuss. CocraBHble yCIOBHS (3alMCh JIOTHYECKUX BBIPAXKECHHM Ha
M3y4aeMOM SI3bIKE MporpammupoBanusi). HaxoxaeHne MUHUMyMa U MakCUMyMa M3
IBYX, TPEX M 4YETBIpEX uyucel. PemeHune KBagpaTHOIO ypaBHEHUs, HWMEIOLIErO
BEILIECTBEHHBIE KOPHU.

Jlnanorosas oTJIajiKka IMPOTPaMM: MOIIArOBOE BBIMOJIHEHUE, TPOCMOTP 3HAYEHUN
BEJIMYMH, OTJIaI0YHBIN BHIBOJ, BEIOOP TOUKH OCTaHOBA.

[Hukn ¢ ycnoBuem. Anroput™ EBkinia a1 Hax0XkA€HUS HaUOOJBIIET0 00IIero
JEJIUTEeNsl ABYX HaTypaJlbHbIX uuncel. Pa30ueHue 3amucu HaTypaJllbHOTO 4YHClla B



MO3UIHOHHON CHCTEME C OCHOBAaHHMEM, MEHBIIMM WM paBHbIM 10, Ha OTAEIbHBIC
i dpeI.

[k ¢ mepeMeHHOM. AJITOPUTMBI MPOBEPKU JIEIMMOCTH OAHOTO LIEJIOr0 YMCiia
Ha JIpyroe, IPOBEPKU HATYPaJIbHOTO YUCia Ha IPOCTOTY.

O0paboTka CHMBOJIBHBIX JaHHBIX. CHUMBOJIBHBIE (CTPOKOBBIC) TEPEMECHHBIC.
[TocumBonpHast 00padoTKa cTpok. [1oacuér 4acTOThl MOSIBICHUS CHMBOJA B CTPOKE.
BcTrpoennsie pyHKIMM 111 00pabOTKH CTPOK.

AHaJu3 aJropuTMoB

OrnpeneneHrue BO3MOXKHBIX PE3yJIbTATOB palbOThl alroputMa MpU JaHHOM
MHO>KE€CTBE BXOJHBIX JIaHHBIX, OMNPEACICHHUE BO3MOXHBIX BXOJHBIX JIaHHBIX,
IPUBOAIIUX K JTAHHOMY PE3yJbTaTy.

9 KUIIACC

ndposas rpamoTHOCTDH

I'nodanbHas cerb UHTEPHET M cTpaTerur 0€30MacHOIO NMOBEACHUA B Hell

I'noGanwhas cetrs Wutepuer. IP-ampeca y3noB. CeTeBoe XpaHEHHE IaHHBIX.
MeToapl MHAUBUAYAIBHOIO M KOJUIEKTUBHOIO Pa3MEIEHUsT HOBOW MH(OpMaluu B
WuTepuere. bonblme nanHble (MHTEPHET-AaHHbIE, B YACTHOCTHU JAHHBIE COLMATbHBIX
cereil).

[lonsiTue 00 HMHPOPMALMOHHON O€30MACHOCTU. YTPo3bl HH(OPMAIMOHHON
0€30MacHOCTH TpU paboTe B TJIOOATBHOM CETH W METOJIbl MPOTUBOJACUCTBUS WM.
[IpaBuna 6e3omacHoii ayTeHTU(hUKAIMY. 3anuTa JudHoN nHbopmaru B uTepHeTe.
be3zonacubie crparernu noseneHus B MHrepHere. [Ipenynpexnenue BOBIEYEHUS B
JNECTPYKTHUBHBIE U KPUMHHAJIbHBIE (POPMBI CETEBOM AKTUBHOCTH (KUOEpOYIIUHT,
(GuummHr U gpyrue Gopmabl).

PabGora B MH(OPMALIMOHHOM NPOCTPAHCTBE

Bunbl nearensHocTH B VIHTEpHETE, MHTEPHET-CEPBUCHI: KOMMYHHUKALMOHHBIE
cepBUCHl (TMOYTOBasA CIy»*k0a, BHUAECO-KOH(PEPEHI-CBA3b M JIpYrHe), CIPaBOYHBIC
CITY>KOBI (KapThl, pacliicaHusi U APYTrue), MOUCKOBBIC CIY>KObI, CIIYKObl OOHOBJICHUS
IPOrpaMMHOr0 o0ecriedeH st U apyrue ciyk0bl. CepBUCHI TOCYJapCTBEHHBIX YCIYT.
Obnaynble XpaHwiuina AaHHbIX. CpelcTBa COBMECTHOHM pa3pabOTKU JTOKYMEHTOB
(onnaiiH-oducer). IlporpammHoe obOecrneueHne Kak BeO-CEpBHUC: OHJIAWHOBBIC
TEKCTOBBIE U TpaduiecKre peaakTOPbl, Cpeabl pa3pabOTKH IpOoTrpamMM.

Teoperuyeckne 0CHOBbI HHPOPMATUKHU

MopaeanpoBaHue KaKk MeTO/l O3HAHUS

Monens. 3amaum, pemaeMble ¢ MOMOIIBIO MojenupoBanus. Kiaccuduxamu
Mozeneil. MarepuanpHbie (HaTypHbIE) U HHGOpMalMOHHbIE Monenu. HernpepbiBHbIe
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U JuckpeTtHole Mojenu. Mmuranunonnsie Mmonenu. Wrposesie monenu. OneHka
aJICKBATHOCTU MOJIENTU MOJIEIUPYEMOMY OOBEKTY U IEJISIM MOJICTUPOBAHMUS.

Tabnuunsie Mogenu. Tabnuila Kak MpeACTaBICHUE OTHOIICHHUS.

ba3er pganupix. OTOOp B Tabmuile CTPOK, YIOBJICTBOPSIONMIMX 3aJaHHOMY
YCIJIOBHIO.

I'pad. Bepmmna, pebpo, myTs. OpHEHTUPOBAHHBIE W HEOPUEHTHUPOBAHHBIC
rpadel. Jlnmuna (Bec) pebOpa. Becoas wMarpuma rpada. JnuHa nmytd Mexay
BepmHamu rpacda. Ilowck ontumanbHoro mytu B rpade. HavanbHas BepinmHa
(MCTOYHWK) W KOHEYHAsl BepIInHa (CTOK) B OpMEHTHPOBAaHHOM Tpade. Brramcienue
KOJINYECTBA MYTEW B HAIIPABJICHHOM allUKINYECKOM Tpade.

Hepero. Kopenn, BepmmHa (y3en), JIuct, pedpo (ayra) aepesa. Boicora aepena.
[Toanepeso. [Ipumepsl ucnosib3oBaHus JiepeBbeB. [lepebop BapuaHTOB ¢ MOMOIIBIO
NepeBa.

[TonsiTHe MaremMaTU4eCKOM MOJENM. 3aJayd, pEIaeMble C  IMOMOIIBIO
MaTeMaTU4YECKOro (KOMIIBIOTEPHOTO) MoAeIupoBaHus. OTiaudyue MaTeMaTH4eCKON
MOJIENIA OT HATYPHOU MOJICNIA U OT CJIIOBECHOTO (JIUTEPATypPHOTO) ONMUCAHUS OOBEKTA.

OTanbkl KOMIBIOTEPHOIO MOJEIMPOBAHUA: IMOCTAHOBKA 3aJayu, IMOCTPOEHUE
MaTeMaTU4YECKOM MOJIeNid, MpOoTpaMMHasi peaau3aliusi, TeCTUPOBAHHE, MPOBEJACHUE
KOMITBIOTEPHOI'O SKCIEPUMEHTA, aHAJIU3 €r0 PE3yJIbTaTOB, YTOUHEHHUE MOJCIIH.

AJITOPUTMBI H MPOTPAMMHUPOBAaHUE

Pa3paboTka aJropuTMoB U NPpOrpaMmm

Pazbuenue 3amaun Ha moazanadu. CoCTaBIICHHE AJITOPUTMOB U TPOTPaMM C
WCTIOJb30BAaHUEM BETBJICHUM, LMKIOB M BCIOMOTATEIbHBIX aJTOPUTMOB IS
yIOpaBJieHUs] UCHOJHUTENeM PoOOT wiM ApYyruMU HUCHOJHUTEISIMU, TAaKUMH Kak
UYepenamka, YepTEXHUK U IPYTUMH.

Tabnuuneie BenmuuuHBI (MaccuBbl). OgHOMepHbIe MaccuBbl. CoOCTaBICHHE U
OTJIaJIKa TPOTPaMM, PEATM3YIOMIUX TUIIOBBIE ANTOPUTMBI 00PAOOTKU OJHOMEPHBIX
YHCIIOBBIX MAacCCHBOB, Ha OJHOM H3 S3bIKOB mporpammupoBanus (Python, C++,
[Tackane, Java, C#, llIkonpHbIil ANropuTMUYecKuil SI3bIK): 3aMOHEHUE YHCIOBOTO
MaccuBa CIy4yalHBIMU YHCIIAMH, B COOTBETCTBHMU C (OpPMYJION WM TMyTEM BBOJA
9HuCeN, HaXO0XJACHHE CYMMBI JJIEMEHTOB MACCHBA, JIMHEWHBIA TOWUCK 3aJaHHOTO
3Ha4YEHUsI B MAaCCHBE, MOJACUET AJIEMEHTOB MACCHUBA, YAOBJICTBOPSIOMIUX 3aJaHHOMY
YCJIOBUIO, HAaXOXJEHWE MHUHUMAJIBHOTO (MaKCMMaJbHOIO) »JJEMEHTa MacCHBa.
CopTHpoBKa MaccHBa.

OOpaboTka TMOTOKA JAHHBIX: BBIUMUCICHUE KOJUYECTBA, CYMMBI, CPEIHETO
apu(pMETUIECKOTO, MHUHUMAJIHLHOTO ¥ MAaKCHMAaJbHOTO 3HAYCHUS DJIEMEHTOB
MOCJIEIOBATEIBHOCTHU, YIOBIETBOPSIOIUX 3aJAHHOMY YCIIOBUIO.



YupasJjienue

VYmpasnenue. Curnan. ObpartHas cBsizb. [lomydeHne curHanoB OT IUMPOBBIX
JATYUKOB (KacaHUsl, PaCCTOSIHUS, CBETA, 3ByKa U Apyroro). [IpumMeps! ucrnonb30BaHus
MPUHLIMIIA OOPAaTHOM CBSI3U B CHCTEMAX YIPAaBJICHUS TEXHUYECKUMH YCTPOMCTBAMU C
MTOMOILBIO TATYUKOB, B TOM YHCII€ B POOOTOTEXHUKE.

[Ipumepsl poOOTHU3MPOBAHHBIX CUCTEM (CHCTEMa YIPABIEHUS [IBM)KCHHEM B
TPAHCIIOPTHOM CHCTEMe, CBapo4yHasi JHHHUS aBTO3aBOJa, AaBTOMATHU3UPOBAHHOE
yIpaBJICHUE OTOIUICHHEM JIOMa, aBTOHOMHAsl CUCTEMa YMPABJICHUS] TPAHCIOPTHBHIM
CPEIICTBOM U APYTHE CHCTEMBI).

NupopmanuoHHbIC TEXHOJIOIHH

DJIeKTPOHHbBIE TA0JIMIBI

[Tonsitue 00 >neKTPOHHBIX TaOnuIax. TUIBl TaHHBIX B SYEHKaX SJIECKTPOHHOU
Tabnuibl. PenaktupoBanue u ¢popmarrpoBanue tadnuil. BecTtpoennbie GyHKIMU IS
MIOMCKa MaKCUMyMa, MUHUMYyMa, CYMMBI U cpeiHero apudmerndeckoro. CopTupoBKa
JAHHBIX B BbIACJIEHHOM Juana3one. [loctpoenue nuarpamm (rucrorpamma, KpyroBas
auarpaMmMa, ToueuHasi JuarpaMmma). Beroop Tumna auarpamMmsl.

[IpeoOpazoBanue dhopmyn npu kKonupoBaHuu. OTHOCUTENbHAS, a0CONIOTHAS U
CMelIaHHas apecalus.

VYcaoBHBIE BBIYUCIEHHS B AJIEKTPOHHBIX Ta0nuiax. CyMMHpPOBaHUE U MOACUET
3HAQYEHUM, OTBEYAIOIIMX 3aJaHHOMY YycioBuio. OOpaboTka OoJbIIMX HAaOOPOB
JTaHHBIX. YUCIIEHHOE MOJICTMPOBAHUE B AJIEKTPOHHBIX Ta0IHUIIaX.

NudopmanuoHHbIe TEXHOJOTHH B COBPEMEHHOM 001IeCTBe

Ponb uHpOpMAIMOHHBIX TEXHOJIOTHI B Pa3BUTHM PKOHOMUKH MHpPA, CTPAHBI,
pervoHa. OTKpbITbIE 00pa30BaTENbHBIE PECYPCHI.

[Ipodeccuu, cBsazanubie ¢ HHOOPMATUKON W MHPOPMAIMOHHBIMH TEXHOJOTHUSIMH:
BeO-IM3aliHep,  MPOTPaAaMMHUCT,  pa3palOTYMK  MOOWIBHBIX  TPHIOKECHHH,
TECTUPOBIIMK, aPXUTEKTOP MPOrpaMMHOr0 0o0ecredeHusl, CIEHAIUCT 110 aHaJIu3y
JAHHBIX, CUCTEMHBIN aJIMUHUCTPATOP.

INTAHUPYEMBIE PE3YJbTATBI OCBOEHHUA IIPOI'PAMMBLI 110
NHPOPMATHUKE HA YPOBHE OCHOBHOT'O OBIIET'O
OBPA30OBAHUA

N3yuenne wuHOpMATUKH HA YypOBHE OCHOBHOTO o00mero oOpa3oBaHus
HaIpaBJICHO HA JOCTHKEHUE OOYJArONIMMUCS JUYHOCTHBIX, METANpPEeIMETHBIX WU
MIPEAMETHBIX PE3yJIbTATOB OCBOCHHSI COJIEPIKAHMS YIEOHOTO MpeMeTa.
JIMYHOCTHBIE PE3YJIBTATBI



JIMuHOCTHBIE pE3yNbTaThl HUMEIOT HANpaBICHHOCTh Ha pELICHHE 3a]ad
BOCIIUTAHUS, Pa3BUTHS W COIMAIM3ALMU OOYYaIOIIUXCS CpeACTBAaMU Yy4eOHOIO
npeaMera.

B pesynaprare wu3yueHus HMHPOPMATHKHM HA YpPOBHE OCHOBHOTO OOIIETO
oOpasoBanmsi y oOydaromerocss OyayT chOpMUPOBaHBI CIEAYIONINE JIMYHOCTHBIC
pE3yNbTaThl B YaCTH:

1) naTpUOTHYECKOT0 BOCIIMTAHMS:

[IEHHOCTHOE OTHOIIIEHHWE K OTECYECTBEHHOMY KYJIbTYPHOMY, HUCTOPHUUYECKOMY U
HAyYHOMY HACJe/WI0, TMOHUMaHWe 3HAYCHHS HHPOPMATHKU KaK HAYKH B >KU3HU
COBPEMEHHOTO OOIIEeCTBa, BIAJCHHUE JOCTOBEpHOW HWHGOpMAIMEHl O TMepeaoBbIX
MHUPOBBIX M OTEYECTBEHHBIX JOCTIDKCHHMSIX B oOsactu UWHpOpMATUKU U
UH(OPMAITMOHHBIX TEXHOJIOTHM, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX O
¢ poBoi TpaHC(HOPMALIMU COBPEMEHHOTO OOIIECTBA;

2) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSI:

OpUEHTAIMsI HA MOpPAJbHBIE [[EHHOCTH W HOPMBI B CHUTYaIlUSIX HPABCTBEHHOTO
BbIOOpPA, TOTOBHOCTH OLICHUBATh CBOE MOBEIECHUE U MOCTYIKHU, a TAKXKE MOBEICHUE U
MOCTYIIKH JAPYTUX JIFOJEH C MO3UIIMA HPABCTBEHHBIX W IMPABOBBIX HOPM C yU&TOM
OCO3HAHUS MOCIEACTBHUM MOCTYIIKOB, aKTUBHOE HETMPUATUE aCOLUATIBHBIX MOCTYIIKOB,
B TOM umncie B UHTepHere;

3) rpa:kIaHCKOr0 BOCIIUTAHUSA:

NPEICTAaBICHHE O COIHUAIBHBIX HOpPMax M MPaBHIAX MEXIMYHOCTHBIX
OTHOIIIEHUN B KOJUIEKTHUBE, B TOM UYHKCJIE B COLMAIBHBIX COOOIIECTBAX, COOIIOICHNE
MpaBMJI OE30MACHOCTH, B TOM YMCJIE HABBHIKOB OE30MaCHOTO MOBEACHUS B HHTEPHET-
cpelne, TOTOBHOCTh K Pa3HOOOpPa3HOM COBMECTHOW AEATEIHLHOCTH MPHU BBHIIOJHEHUU
yueOHBIX, MO3HABaTENbHBIX 3aJay, CO3JaHUM Y4YEOHBIX NPOEKTOB, CTPEMJICHHE K
B3aMMOINOHMMAHHIO M B3aUMOIIOMOILM B IpoOLecce ATONH yueOHOW IesTeNbHOCTH,
TOTOBHOCTh OLIEHUBATh CBOE MOBEACHUE U TOCTYNKU CBOMX TOBapHILEH C MO3ULUU
HPaBCTBEHHBIX U TIPABOBBIX HOPM C YIETOM OCO3HAHHUS MOCIIEACTBHI MOCTYITKOB;

4) HeHHOCTEeH HAYYHOI'0 MIO3HAHUA:

c(hOpPMHUPOBAHHOCTh MHPOBO33PECHUECKHUX TMpEACTaBICHU 00 wWHpOopManH,
UH()OPMAITMOHHBIX mporeccax u UH(D)OPMAITMOHHBIX TEXHOJIOTHUSX,
COOTBETCTBYIOIIMX COBPEMEHHOMY YpPOBHIO pa3BUTHS HAyKH W OOIIECTBEHHOU
NPAaKTHKA U COCTaBISIONIMX 0a30BYI0 OCHOBY JUIsi TOHMMAHUS CYITHOCTH HAyIHOU
KapTUHBI MUPA;

WHTEpEC K OOY4YeHWI0O ¥ TIO3HAHUIO, JFO003HATEIBHOCTh, TOTOBHOCTH U
CHOCOOHOCTh K caM000pa3oBaHHUIO, OCO3HAHHOMY BBIOOPY HAIpPABICHHOCTH U
YpOBHSI 00y4Y€HUs B lajIbHENIIIEM;
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OBJQJCHUE OCHOBHBIMU HaBBIKAMHM HCCJICIOBATENILCKOW  JEATEIbHOCTH,
YCTAaHOBKAa HAa OCMBICICHUE OIbITa, HAOMIOJCHUN, MOCTYIKOB M CTPEMIICHHE
COBEPILIEHCTBOBATh IMYTH JOCTWXKEHUS HWHIWBHUIYAIbHOTO U  KOJUIEKTHBHOIO
OJ1aromnoyyus;

c(hOpPMHUPOBAHHOCT, HMH(POPMAIMOHHON KYJIbTYPhl, B TOM YHCJIC€ HABBIKOB
CaMOCTOSITENIbHOM paboThl € y4eOHBIMH TEKCTaMH, CIPABOYHON JUTEPaTypoOil,
Pa3HOOOpa3HBIMU CpPEACTBAMU HH(MOPMAIIMOHHBIX TEXHOJOTHH, a TaKkKe YMEHHUS
CaMOCTOSITENILHO OTPEEIISTh IIeJIM CBOET0 00YUYEHUsI, CTAaBUTh U (POPMYIUPOBATH AJIs
ce0s1 HOBBIE 3a7a9d B y4€0€ M MO3HABATEIBHOUW JEATEIHHOCTH, Pa3BUBATh MOTHBHI U
WHTEPECHI CBOEH MO3HABATEIBLHOMN JEATEIbHOCTH;

5) gopmupoBaHus KyJbTYPHI 310POBbS:

OCO3HAaHHE LIEHHOCTH KU3HHU, OTBETCTBEHHOE OTHOILIEHHUE K CBOEMY 3J0POBBIO,
yCTaHOBKAa Ha 3JI0pPOBBI 00pa3 KU3HMU, B TOM YHCIE€ M 3a CUET OCBOCHHUA H
coOmro/ieHns TpeOoBaHUM 0€30IMacHOM SKCIUTyaTalluu CPEACTB MH(POPMAMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

6) TPy10BOI0 BOCTIMTAHMS:

UHTEpPEC K TMPaKTHUYEeCKOMY WU3y4eHHIo Tmpodeccuit u Tpyaa B cdepax
poQecCUOHATbHON JEATEIIBHOCTH, CBSI3aHHBIX c MH(}OpPMaATUKOMH,
MPOTPaMMHUPOBAaHUEM U HH(POPMAIMOHHBIMU TEXHOJIOTHUSIMH, OCHOBAaHHBIMH Ha
JTOCTUKEHUSX HayKl HH(QOPMATHUKHU U HAYYHO-TEXHUUECKOTO MpoTpecca;

OCO3HAHHBIN BBHIOOP U MOCTPOEHUE MHAUBUAYATIHLHON TPACKTOPUH 0O0pa30BaHUS
M OJKU3HEHHBIX IUTAHOB C Y4Y€TOM JIMYHBIX U OOIIECTBEHHBIX HWHTEPECOB W
MOTPEOHOCTEM;

7) IKOJIOTrH4YeCKOr0 BOCIIMTAHUSA:

OCO3HAHHWE TJIOOATBHOTO XapaKTepa JKOJIOTHYECKUX Mpo0ieM U myTed HxX
pemieHusi, B TOM 4YHCJIE€ C Y4E€TOM BO3MOXKHOCTEH WH()POPMAIMOHHBIX W
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

8) agjanTanmum 00y4awierocsi K M3MEHSKOIUMCH YCJIOBUAM COUUAIBHON U
NPUPOIHON Cpeabl:

OCBOCHHE O0yUYaIOIIMMHUCS COITMATBHOTO OIbITa, OCHOBHBIX COIMANILHBIX POJICH,
COOTBETCTBYIOIIIMX  BEAYIIEH  JEITENbHOCTH  BO3pacTa, HOPM U  MPaBUI
00111eCTBEHHOT'0 TTOBEIeHUsI, (DOPM COLIMAILHOM KU3HU B TPYIINaX U COOOIIECTBAX, B
TOM YHCJIE€ CYIIECTBYIOIINX B BUPTYaJTbHOM MPOCTPAHCTBE.

METAINIPEAMETHBIE PE3YJIBTATBI
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MeranpeaMeTHble pe3yJbTaThl OCBOEHUS NPOrpaMMbl 1O HUH(OpPMATHKE
OTPaXalOT  OBJIAJCHUE  YHUBEPCAJIbHBIMU  Y4YEOHbBIMH  JEUCTBUSIMH  —
[I03HABATEIbHBIMUA, KOMMYHUKATUBHBIMU, PETYIATUBHBIMU.

Ilo3naBaTeibHBbIE YHUBEPCAJIbHBIE YUeOHbIE AelCTBUA

Ba3oBble Jiornyeckue AeiicTBHA:

yMEHUE ONpeNeNsiTh TIOHATHUS, CO3JaBaTh OO0OOIIEHUS, YCTaHaBIMBAThH
aHAJIOTUH, KJIACCHU(PHUITUPOBATh, CAMOCTOATEILHO BHIOMPATh OCHOBAHUS M KPHUTEPUU
Uil Kiaccu(puKanuy, yCTaHABIMBATh MPUYMHHO-CICACTBEHHBIC CBSI3U, CTPOWTH
JIOTUYECKUE PACCYXKJICHUS, JeIaTh YMO3aKIIOUeHHUsS (MHAYKTUBHbBIC, JEAYKTUBHBIC U
110 aHAJIOTUU) U BBIBOJIBI;

yYMEHHUE CO3/1aBaTh, IPUMEHSTh U TPEOOPa30BLIBATh 3HAKU U CUMBOJIbI, MOJICIIN
1 CXEMBI JUIsl pelIeHUsT y9eOHbIX U TTO3HABATEIbHBIX 3a/1a4;

CaMOCTOSATENIbHO BBIOMpaTh CMoco0 pelieHus yd4eOHOM 3agadd (CpaBHUBATH
HECKOJIbKO BapUaHTOB pEIICHHs, BbIOMpaTh HauOoyiee MOAXOJANUN € Yy4ETOM
CaMOCTOSTENILHO BBIICTICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBaTeIbCcKHe 1eiiCTBUSI:

dbopMyIHpOBaTh BOIPOCH, (UKCHPYIONTUE pPa3pblB MEXAY pPEATbHBIM |
KEJIaTeIbHBIM COCTOSSHUEM CHUTYaIlid, O0OBEKTa, U CaMOCTOSATEIHLHO YCTaHABIIMBAThH
HCKOMOE U JIaHHOE;

OIICHUBATh HA TPUMEHUMOCTh M JIOCTOBEPHOCTh MH(OpMAIHIO, TOJTYYCHHYIO B
XO0/JI¢ UCCIICIOBAHNS,

MIPOTHO3WPOBATH BO3MOYKHOE JAJIbHEHINIee pa3BUTHE MPOIECCOB, COOBITUN M HX
MOCJICJICTBUS B AHAJOTUYHBIX WM CXOAHBIX CHUTyallUsiX, a TakXKe BBIJIBUTaTh
MPEANOI0XKEHUsI 00 UX PAa3BUTUU B HOBBIX YCIOBUSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

BBISBIIATE ACHUIMT WHPOPMAIMK, ITAaHHBIX, HEOOXOMUMBIX IS PEIICHUS
IIOCTABJICHHOM 3aJa4M;

MPUMEHSATh Pa3IMYHbIE METOJbI, WHCTPYMEHTHI M 3aIpOChl TMPU TOUCKE H
otOope nHPpOPMAIIUU WU TAHHBIX U3 UCTOYHUKOB C YIETOM MPEIIOKEHHON YIeOHOM
3aJ1ayyl ¥ 33JJaHHBIX KPUTCPHUCB;

BBIOWpATh, aHAJIM3UPOBATh, CHCTEMATH3UPOBaTh H  HWHTEPIPETHPOBATH
UHGOPMAITUIO PA3TUIHBIX BUIOB M (OPM IIPEICTABICHHUS,

CaMOCTOSITEIILHO BRIOUPATh ONTUMATBHYIO (JOpMY TpeIcTaBIeHUsS HHPOpMaITUn
Y WLTIOCTPUPOBATH pPEIlacMbI€ 3a/1a4l HECIIOKHBIMH CXEMaMU, TUarpaMMaMu, HHOU
rpaduKoOi U UX KOMOMHAIUSAMU;

OLICHUBATh HAAEKHOCTh HWHGOpPMAIMU MO KPUTEPUSIM, MPEJIOKEHHBIM

YUUTEIEM WU CPOPMYTUPOBAHHBIM CAMOCTOSTEIBHO;
12



3¢ (HEeKTUBHO 3alIOMUHATH U CUCTEMATU3UPOBATH HH(POPMAIIHIO.

KoMMyHHKATHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe TelcTBUS

OO0menne:

COTIOCTaBIIATh CBOM CYXACHHUS C CYXICHHSIMH JIPYTUX YYaCTHUKOB JHAIIOTA,
0oOHapy>KUBaTh Pa3IMUME U CXOJCTBO MO3UIUH;

nyOJUYHO MPEACTABISTh PE3YyJbTAaThl BBINOJIHEHHOTO OIbITa (IKCIEPUMEHTA,
HCCIIEIOBAHMUS, TIPOCKTA);

CaMOCTOSTENIbHO ~ BBIOMpaTh (GopMaT BBICTYIUICHHS C y4€TOM  3aaad
Ipe3eHTallMd U OCOOCHHOCTEH ayIUTOPUM M B COOTBETCTBUU C HHUM COCTaBIISIThH
YCTHBIC U TUCbMEHHBIE TEKCTHI C UCTIOIB30BAHUEM WILTIOCTPATUBHBIX MaTEPUATIOB.

CoBMecTHas1 1eSITEJILHOCTD (COTPYAHMYECTBO):

MMOHUMAaTh M HCIIOJIH30BaTh MPEUMYIIECTBA KOMAHIHONW W WHIWBHIYyATbHOU
paboThl TIPH PEIICHHWH KOHKPETHOW TPOOJEMBI, B TOM YHCJIEC TIPH CO3JTaHHUH
UH(OPMAIIMOHHOTO MIPOJIYKTA;

OpPUHUMATh 1eJb COBMECTHOM HMH(POPMALMOHHON JEesATENBHOCTH MO cOopy,
o0paboTke, mnepenaye, GopManuzanuu HWHPOPMAIIMU, KOJUIEKTUBHO CTPOUTH
JEUCTBUSA O €€ JOCTIKCHUIO: PACTIPENCIsTh POJH, JTOTOBapUBATHCH, OOCYKIATh
MIPOIIECC U PE3YNIHTAT COBMECTHON PabOTHI,

BBITIOJIHATh CBOIO 4YacTh PabOThl ¢ wuHPOpManuend win WHGOPMAITMOHHBIM
IPOJIYKTOM, JIOCTHUTasi KAa4eCTBEHHOTO pe3yJibTaTa IO CBOEMY HAIPaBICHUIO U
KOOPJIUHUPYS CBOM ICUCTBUS C IPYTUMHU WICHAMH KOMaH/IBI;

OIICHMBATh KA4ECTBO CBOETO BKJIajJa B OOIMH MH(POPMAITMOHHBIM MPOIYKT IO
KPUTEPUSIM, CAMOCTOSATEIHLHO CPOPMYITMPOBAHHBIM YUYACTHUKAMH B3aHMO/ICHCTBHSI;

CpPaBHUBATH PE3YJIBTATHI C UCXOIHOM 3a7ja4eil M BKJIAJ] KaXJI0T0 YjeHa KOMaH/IbI
B JIOCTIDKCHHME pe3yJbTaTOB, pa3ienaTh c(epy OTBETCTBEHHOCTH U TIPOSBIATH
TOTOBHOCTbH K MPEIOCTABICHUIO OTYETA ITepe] TPYTITION.

PeryasiTuBHbIE YHUBEPCAJbHbIEC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

BBISIBJISITh B JKM3HEHHBIX M YYE€OHBIX CHUTyalMsX MpoOJieMbl, TpeOyrolue
peuieHus;

OpPUEHTUPOBATbCA B  PA3IMYHBIX MOAXOJAaX K MPHUHATUIO  PEUICHUUN
(MHAUBHIYaTbHOE MIPUHATHE PELICHUM, IPUHITUE PEIICHUHN B TPYIIIE);

CaMOCTOSITEJTbHO COCTaBJISITh AJITOPUTM PEIICHHS 3aJaud (WIA €ro 4YacTh),
BBIOMpaTh CIOCOO pelieHus y4eOHOM 3aJauu ¢ y4éTOM HMEIOUIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTHPOBATh Mpe/IJlaraeéMble BAPUAHTHI PEIICHUI;
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COCTABJISITh IUIAH JACHCTBUU (TUIAaH pealn3auuyd HaMEYeHHOro alropuTMa
pelIeHus1), KOPPEKTUPOBATh MPEIJIOKEHHBIN alrOPUTM C YUETOM MOJTYYEHHUS HOBBIX
3HaHUU 00 U3y4aeMOM OOBEKTE;

Jenarb BBIOOp B YCJIOBHUSIX IPOTHUBOPEYMBOM HH(pOpManuu U  Opath
OTBETCTBEHHOCTb 32 PEILICHHUE.

CaMoOKOHTPOJIb (pediexcusn):

BJIA/IETh CIIOCOOAMU CAMOKOHTPOJISl, CAMOMOTHUBALIUU U PEPIICKCUU;

JaBaTh OIIEHKY CUTYallUU U MpeAJiaraTh MIaH e€ N3MEHEHUS;

YUYUTHIBATh KOHTEKCT W MPEABUAETh TPYIHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh
IpyU pEIIeHHH Y4YeOHOW 3aJauM, aJanTHpPOBaTh pEUIeHWE K MEHSIOMUMCS
00CTOSTEIIECTBAM;

OOBSCHATH NPUYUHBl  JTIOCTHKEHHS (HEeMOCTHXKEHHSI)  PE3YJIbTaTOB
UH(OPMAITMOHHON JIeATENbHOCTH, JaBaTh OIEHKY MPUOOPETEHHOMY OMbBITY, YMETh
HAaXOJIUTh MMO3UTHUBHOE B MPOU3OIIEIUIEH CUTYallUH;

BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOATENBCTB,
U3MEHHBIINXCSA CUTYaIlui, YCTAHOBJIEHHBIX OMUOOK, BOZHUKIIUX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIH U YCIOBHUSAM.

IMOUMOHAIbHBIA HHTEJJIEKT:

CTaBUTh ce0s Ha MECTO APYroro 4ejoBeKa, MOHMMATh MOTUBBI U HaMEpEHUs
JIPYToTO.

IIpunsitue cedsi m APyrux:

OCO3HaBaTh HEBO3MOXHOCTh KOHTPOJIMPOBATH BCE BOKPYI JaXe€ B YCIOBHUSAX
OTKPBITOTO AOCTYyINA K JH0OBIM 00bEMaM MHGOPMALIIH.

HPEAMETHBIE PE3YJIBTATBI

K koHiy oOyuenus B 8 kiiacce y oOydaromierocs OynyT chOpMHpPOBaHbI
CJIEIYIOIUE YMEHUS:
MOSICHATh HAa IPUMEPAX PA3IHYMS MEKIAY MMO3UIMOHHBIMU M HEMO3ULMOHHBIMU
CUCTEMaMU CUUCIICHHUS,
3amuchiBaTh M CpaBHUBATh wenble yucna oT 0 mo 1024 B pasnuyHbIX
MO3UIIMOHHBIX CHUCTEMax CuucieHus (C OocHoBaHusMU 2, 8, 16), BBINOJHATH
apudmeTryecKre onepanuy HaJ HUMH;
pPacKpbIBaTh CMBICH TOHATHA «BBICKA3bIBAHUEY», «JIOTHYECKAs OIepanus»,
«JIOTUYECKOE BBIPAKEHUEY;
3aMHUChIBaTh JIOTMYECKUE BBIPAKEHHS C HUCIOJb30BAHUEM JU3bIOHKIIHH,
KOHBIOHKIIMY U OTPULIAHUS, ONPEAEIATh HCTUHHOCTD JIOTHYECKUX BBIPAKEHUM, €CIH
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M3BECTHBI 3HAYCHUSI HICTHHHOCTH BXOJIAIIMX B HETO MIEPEMEHHBIX, CTPOUTH TAOJIHITHI
WUCTUHHOCTH JIJIS JIOTHYCCKUX BBIPAKCHUM;

PacKpbhIBaTh CMBICII TOHSATHH «HCIIOJHUTENBY, «AJITOPUTM», «IIPOTrpaMMay,
MOHUMAs Pa3HUILy MEXKIY YIMOTPEOJICHUEM STUX TEPMHUHOB B OOBIICHHOW pedd W B
uH(POpPMATHUKE;

OTHCHIBATH AJITOPUTM PEIICHHS 3a7]a9H PA3IMIHBIMH CTIOCOOaMH, B TOM YHUCJIE B
BUJIE OJIOK-CXCMBI,

COCTABJISITh, BBIITOJHITh BPYYHYIO U Ha KOMITBIOTEPE HECIOKHBIC aJITOPUTMBI C
MCITOJIb30BAaHNEM BETBJICHUN W IUKJIOB JJIsi YIPABJICHUS WCIIOTHHUTEIISIMU, TAaKUMH
kak PoOot, Uepenaiika, YepTExXHUK;

UCIIOJIb30BaTh KOHCTaHThl W TIEPEMEHHBIC PA3JIUYHBIX TUIOB (YHCIIOBBIX,
JIOTUYECKUX, CUMBOJIBHBIX), @ TaK)Ke COJIep)Kalllue WX BBIPAKEHUS, HCIOIB30BATh
orepaTop MPUCBAUBAHUS;

HCITOJTh30BaTh MPHU pa3pabOTKe MPOrpaMM JIOTHYCCKHAE 3HAYCHUS, ONEpaIldd H
BBIPKCHUS C HUMU;

aHAJIM3UPOBATh MPEJIOKEHHBIE AJITOPUTMBI, B TOM YHUCJE OMpPEAeNATh, KaKue
pe3ybTaThl BO3MOKHBI MPU 3aITaHHOM MHO>KECTBE UCXOHBIX 3HAUCHUN;

CO371aBaTh U OTJIAKHUBATH TPOTPAMMBI Ha OJTHOM U3 SI3BIKOB IMPOTPAMMHUPOBAHUS
(Python, C++, Ilackams, Java, C#, IIkoapHBIH AJNTOPUTMHUSCKUN SI3BIK),
peanu3yrouMe HECJIOXKHbBIE aJIrOpUTMbl  OOpaOOTKM  YHMCIOBBIX JAHHBIX C
UCIIOJIb30BAHUEM IIMKJIOB M BETBJIECHUW, B TOM YHCJE PEAIU3YIOIIHE MPOBEPKY
JEUMOCTHA OJIHOTO IIEJIOTO YHClia Ha JPYroe, MPOBEpKY HATypajIbHOTO YuCiIa Ha
MPOCTOTY, BBIACICHHS UG P U3 HATYPaTHHOTO YHCIA.

K xoniy oOyuenus B 9 kiacce y oOydaromierocs OynyT chopMHpPOBaHbI
CJIeIYIOINE YMEHUSI:

pa3OuBaTh 3aJaydl HA TOJ3aJla4d, COCTABIIATH, BBINOJIHATH BPYYHYIO W Ha
KOMITBIOTEPE HECJIOKHBIE aJITOPHTMBI C HCIIOJIb30BAHUEM BETBIICHHWM, IIUKIIOB W
BCIIOMOTATEIFHBIX aJTOPUTMOB JUISI YIPABICHUS WCIOTHUTEIAMH, TaKUMHU Kak
Po6ot, Uepenamika, UepT&xHUK;

COCTABJISITh M OTJQXHBATh NMPOTPAMMBI, PCATH3YIOIINE THIIOBBIC aJITOPUTMBI
00pabOTKH YUCIIOBBIX MOCIIEIOBATEILHOCTEH TN OJJHOMEPHBIX YHCIIOBBIX MAaCCHBOB
(TOUCK MaKCHMYMOB, MUHUMYMOB, CYMMBI HJIM KOJJMYECTBA DJIEMEHTOB C 33/ IaHHBIMU
CBOWCTBAMH) Ha OJHOM M3 s3bIKOB mporpammupoBanus (Python, C++, Ilackaib,
Java, C#, llIkonbHBIN ANTOopUTMUYECKHU SA3BIK);

PacCKpbIBaTh CMBICH MOHATHH «MOJIEIbY», «MOJCITHPOBAHNEY, ONPEACISITh BUIBI
MojieNiel, OLIEHMBAaTh AaJIeKBAaTHOCTh MOJIETU MOJETUPYEMOMY OOBEKTY MU LEJsM
MOJICITUPOBAHUS;
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WCIIONIb30BaTh Tpapl M JAEpEBbS I MOJCIHMPOBAHUA CHCTEM CETEBOU H
UEPAPXUYECKOMN CTPYKTYpPbI, HAXOAUTh KpaTyaiuii myTh B rpade;

BBIOMpPATh CIOCOO MpEACTaBICHUS JTaHHBIX B COOTBETCTBUM C TOCTABJICHHON
3ajayeil  (Tabnuibl, CXeMbl, TrpapuKu, JUarpaMmbl) C  HCIOJIb30BaHHUEM
COOTBETCTBYIOIIUX MPOTPAMMHBIX CPEACTB 00paOOTKU JaHHBIX;

HCIIOJIb30BaTh  3JIEKTPOHHbIE  TaONMIBl [  O0OpadOTKM, aHaimu3a u
BU3YaJU3alMKM YUCIIOBBIX JIAaHHBIX, B TOM YHCIIE C BBIJICICHUEM JHMANa30Ha TaOIUIIbI
U YIOPSA0YMBAHUEM (COPTHUPOBKOIA) €ro AIEMEHTOB;

CO3/1aBaTh M MPHUMEHSITHh B 3JEKTPOHHBIX TaOnHIax (opMyssl sl pacuéToB ¢
HCIIOJIb30BAHUEM BCTPOEHHBIX apudmeTndeckux (yHKIMA (CyMMHpPOBaHUE H
NoJACYET 3HAYEHUM, OTBEUAIOLIUX 33aJJaHHOMY YCJIOBHIO, CpelHee apu(MeTudecKkoe,
MOUCK MaKCUMaJbHOIO U MUHHUMAJIbHOTO 3HAUYEHHUs), aOCOIIOTHOM, OTHOCUTEIBHOM,
CMELIaHHOW aJipecanuu;

HCIIOJIb30BaTh JJIEKTPOHHBIE TaOMMIBI JJI YUCICHHOTO MOJEIHPOBAHUSA B
MPOCTHIX 33Ja4ax U3 Pa3HbIX MPEAMETHBIX 00JacTEH;

UCIIOJb30BaTh ~ COBPEMEHHBbIE  HHTEPHET-CEpPBHCHI (B TOM  YHCIE
KOMMYHHUKAIIMOHHBIE CEPBUCHI, 00JIaYHbIE XPaHWIUIIA JaHHBIX, OHJIAHH-TIPOrPaMMbl
(TexcToBble W TpaUUEecCKue pEeAaKTOpbl, Cpeabl pa3padOTKH)) B Yy4EeOHOH U
MOBCEJHEBHOM ACATEIbHOCTH;

MPUBOANTh MPHUMEPHI  UCIOJIb30BAaHUS T'C€OMH(POPMALIMOHHBIX  CEPBHUCOB,
CEpBHCOB TOCYJApCTBEHHBIX YCIYyr, oOpa3oBaTelbHBIX cepBHCOB HHTepHeTa B
y4eOHOM 1 TTOBCETHEBHOM JIEATEILHOCTH;

MCIIOJIb30BaTh PA3JIMYHBIE CPEJCTBA 3aLIUTHI OT BPEIOHOCHOTO MPOrPaMMHOIO
oOecreyeHus, 3alMIlaTh NEPCOHATBHYI0 UH(POPMALIUIO OT HECAHKIMOHHUPOBAHHOTO
JOCTyTNa U €ro MOCJIEACTBUH (pa3rjalleHus, MOJMEHbl, YTPaThl JJaHHBIX) C y4ETOM
OCHOBHBIX  TEXHOJIOTMYECKMX M  COLHUAJIBHO-TICUXOJIOTMYECKUX  ACIEKTOB
UCHoJb30BaHusl cetu MHTepHer (cereBass aHOHMMHOCTb, LHU(ppoOBON  crexn,
ayTEeHTUYHOCTh CyOBEKTOB U PECYPCOB, OMACHOCTh BPEAOHOCHOTO KO/A);

pacno3HaBaTh MOMBITKU U MPEAYNPEXIATh BOBICUEHHE Ce0sl U OKPYKAIOLIUX B
JIECTPYKTUBHBIE M KpPUMHUHAJIbHbIE (DOPMBI CETEBON AKTUBHOCTH (B TOM 4YHCIE
KuOepOyJUTHHT, (DUILTKHT).
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8 KUIACC

KosmuecTBo yacos JJIeKTPOHHBIE
HaunmenoBanmue
Ne IpakTny (uudposBbie)
pa3aeyioB U TeEM KoHnTpoabsn
n/n Bcero ecKHue o0pa3oBaTe/ibHbIE
NMPOrpaMmblI bie padoThI
padoThI pecypcel
Pa3nea 1. Teopernueckue 0CHOBbI HH(POPMATHKH
bu6mmoreka [IOK
11 CHCTeMBI CHHCICHIS 6 L https://m.edsoo.ru/7f418516
12 DJIeMEHTHI 6 1 bubmunorexa [JOK
' MaTeMaTH4eCKOMN JOTUKH https://m.edsoo.ru/7f418516
Utoro no pazneny 12
Pasjnen 2. AnroputMbl 1 IPOrpaMMHUPOBaHuUeE
Ucnonnurenu u
91 AJTOPUTMBI. 10 1 bubnunoreka [JOK
' AJIropuTMHUYECKHE https://m.edsoo0.ru/7f418516
KOHCTPYKLUHU
bubmuorexa [JOK
2.2 A 9
SHIR HPOTPaMMHpOBani https://m.edsoo.ru/7f418516
bu6mmoreka [JOK
2.3 A 2
FIEUTHS SIrOpHTMOB https://m.edsoo.ru/7f418516
Hroro no paszneny 21
Pe3epBHOE Bpems 1
OBILIEE KOJIMYECTBO 34 3 0
YACOB I10 [TPOTPAMME
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9 KVIACC

KounuecTBo yacos JJIeKTPOHHbIE
HaumeHoBaHue
Ne Konrpoa Ilpaktm  (uudposbie)
pa3aesioB U TeM
n/m Bcero  bHbBIE qecKHe o0pa3oBaTebHbIE
NporpamMmbl
padoThbI padoThbI pecypcbl
Pasznea 1. ludpoBasi rpamoTHOCTH
I'moGanpHas ceTh
11 WNHtepHeT u cTparerun 3 bubnmoreka [JOK
' 0€3011aCHOT0 IIOBEAECHUS B https://m.edsoo.ru/7f41a7d0
Hel
PaGora B Eu6 1IOK
nOJIMOTEeKA
1.2 3
MHOPMALIHOHHOM https://m.edsoo.ru/7f41a7do0
MIPOCTPAHCTBE
Wroro mo paszneny 6

Pa3znen 2. Teopernueckue 0CHOBBI MH()OPMATHKH

21 MoaenupoBaHHe Kak

METO/J ITO3HAHUA

Hroro no pasneny

s 1

8

bubmuorexa [JOK
https://m.edsoo.ru/7f41a7d0

Pa3nea 3. AiiropuT™Mbl M1 IPOrpaMMHUpPOBaHue

PazpaboTtka anropuTMoB u bubnuoreka [IOK
3.1 6 1
porpamm https://m.edsoo.ru/7f41a7do0
bu6mmoreka [IOK
32 ¥mpagsetie 2 https://m.edsoo.ru/7f41a7d0
Wroro mo pazneny 8

Pa3nea 4. UndopManmoHHbIe TEXHOJTOTHH

bu6mmoreka [JOK
41 DIIEKTPOHHBIE TAOIHIIE! 10 https://m.edsoo.ru/7f41a7d0
Nuadbopmanmonurie
4.2 TCX(II-)Ioiorl/I;II/I B 1 Brbmmozexa [IOK
' https://m.edsoo.ru/7f41a7do
COBPEMEHHOM OOIIECTBE
Hroro no pazneny 11
PesepBHoe Bpems 1
OBIIEE KOJIMYECTBO 34 ’ 0
YACOB I10 [TPOTPAMME
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