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IHOACHUTEJIBHASA 3AIINCKA

[IporpamMma o nHpoOpMaTHKE Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHUsI COCTaBJI€HA Ha OCHOBE TPEOOBAaHUHN K pe3ysibTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaTeNbHON TMPOrpaMMBl OCHOBHOTO o00miero oOpaszoBanusi, npezacraBieHHbIx B PI'OC OOO, a takxke (enepanbHO pabodeld mporpammbl
BOCIIUTAHHS.

«  ®epaepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obOpazoBanuu B Poccuiickoit denepannny;

* npukaza MunnpocsemieHus: Poccun ot 22.03.2021 Ne 115 «O6 yrBepxkaenun [lopsiika opraHu3any ¥ OCYIIECTBICHUS 00pa30BaTeIbHON
JESTeIbHOCTH 10 OCHOBHBIM 00II€00pa30BaTeNbHBIM MPOrpaMMaM — 00pa3oBaTeIbHBIM MPOTrpaMMaM HayaJIbHOTO OOIIEro, OCHOBHOTO
00II1Iero U CpeHEero O0IIero 00pa3oBaHM Y,

» mpukaza MunmnpocsemieHuss Poccun ot 16.11.2022 Ne 993 «O6 yrBepxkaeHuu (enepanbHO 00pa30BaTEIbHON IMPOrpaMMbl OCHOBHOTO
obmero oopazoanus» (naiee — @OIT OOO0);

» mpukaza Munnpocsemenus Poccum ot 31.05.2021 Ne 287 «OO6 yrBepkaeHUH (enepaabHOro TOCYIapCTBEHHOTO 00pa30BaTEIIBHOTO
CTaHJIapTa OCHOBHOTO o011ero oopazosanusy (nanee — ®I'OC OO0 tpeThero NoKoaeHus);

[Tporpamma mo mHpoOpMaTUKe NAET MPEACTABICHUE O IENsAX, OOMel cTparernu O0y4YeHHs, BOCIUTAHUS M PAa3BUTUS OOYUYAIOMIMXCS CPEACTBAMHU
nH(popMaTUKU Ha 0a30BOM YPOBHE, YCTaHABIUBAET 00s3aTeIbHOE MPEAMETHOE COACpKAHKE, MPEAYyCMAaTPUBAET €ro CTPYKTYPUPOBAHHE MO pa3iesiaM U
TeMaMm.

[IporpamMma no uHGOpMaTHKE ONpeAesieT KOMNIECTBEHHbIE U KaYeCTBEHHbIE XapaKTePUCTUKH y4eOHOT0 MaTepuaa AJis KaKI0ro rofa u3y4eHusl, B
TOM YHUCIIE JJI COJEP)KaTEIbHOIO HANOJHEHUS] Pa3HOTO BHAA KOHTPOJIA (IPOMEXYTOUHOHM arTecTali 0OydarolUXCsl, BCEPOCCUNCKUX MPOBEPOUYHBIX
paboT, rocyapCTBEHHOM UTOTOBOM aTTECTAIINH).

[IporpamMma no HpOpMATHKE SIBJISETCS OCHOBOM JJIsl COCTaBJIEHUS aBTOPCKUX YUE€OHBIX POrpaMM, TEMATUUYECKOTO IJIAHUPOBAHUS Kypca YUUTEIEM.

Henstmu u3yyeHnss HHPOPMATHKU HA YPOBHE OCHOBHOTO 00111ero 00pa30BaHuUs SBISIOTCS:

(GbopMHpOBaHHE OCHOB MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKH HH(OPMATUKH, JOCTHKEHHUSIM Hay4dHO-
TEXHHUYECKOTO Tporpecca 1 OOIECTBEHHOW MPAaKTHKH, 3a CUET pa3BUTHS MpeAcCTaBlIeHU 00 nHpOpMaIuu Kak O BaKHEUIIEM CTPaTeTHYECKOM pecypce
pPa3BUTHUSL JMYHOCTH, TOCYAApCTBA, OOIIECTBAa, MOHUMAHHUS POJIM HMH(GOPMAIMOHHBIX MPOIECCOB, WHOOPMAIMOHHBIX PECYPCOB M HH(OPMAITHOHHBIX
TEXHOJIOTUH B YCIOBUAX HMU(PPOBOIl TpaHCHOpPMAIIUN MHOTHX CeEp KU3HU COBPEMEHHOTO O0IIECTBA;

o0ecrnieueHune ycJIoBUi, CIOCOOCTBYIOLIUX Pa3BUTHIO AITOPUTMUYECKOTO MBIIIJIEHUS KaK HE0OOX0IUMOT0 YCI0BHSI IPO(ECCUOHATBLHON 1€ATENbHOCTH
B COBPEMEHHOM MH(OPMAIIMOHHOM OOIIECTBE, MPEaNoJaraiero CrnocoOHOCTh oOydaromerocsi pa3ouBaTh CJIOXKHBIE 3a7ayd Ha Oojee MpocThle
10/13a/1a4M, CpaBHUBATh HOBBIE 33/1a4U C 3a/1a4yaMy, pEIIEHHBIMU paHee, ONPEeIATh IIaru AJis JOCTHKEHUsI pe3ysibTaTa U Tak Jajee;

dbopMUpOBaHNE U Pa3BUTHE KOMIETCHIUNH OOYJarOMUXCs B 00JACTH KCIOJB30BaHUA MH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA, B TOM
YHUCJie 3HAaHWM, YMEHMM U HaBBIKOB pabOThl ¢ MH(MOpMaIue, mporpaMMUpPOBaHUs, KOMMYHUKAIIMH B COBPEMEHHBIX IU(POBBIX Cpelax B YCIOBHUSIX
obecriedeHns: THPOPMALMOHHON O€30MaCHOCTH JIMYHOCTH 00YUaIoIIerocs;

BOCIIUTaHHE OTBETCTBEHHOTO M M30MpATENIbHOTO OTHOLIEHHS K MHGOpPMaluu ¢ YYETOM MPABOBBIX M STHYECKHX aclEeKTOB €€ paclpoCTpaHEeHMUs,
CTpeMJICHHsI K TPOAOJIKEHHI0 00pa3oBaHUs B 00JACTH HH(POPMAIIMOHHBIX TEXHOJOTHA U CO3UAATEIBLHOW NESTENBHOCTH C MPUMEHEHHEM CPEJICTB
WH(POPMAITMOHHBIX TEXHOJIOTHMH.

Nudopmarrka B OCHOBHOM 0011IeM 00pa30BaHUH OTPaKaET:

CYIIHOCTh MH(POPMATUKHU KaK HAYYHOU JUCITUTIIINHBI, U3YJAIOIIeH 3aKOHOMEPHOCTH MPOTEKAHUS M BO3MOKHOCTH aBTOMATHU3aIIMX MH(POPMAITMOHHBIX
MPOLIECCOB B PA3JIMUHBIX CUCTEMAX;

OCHOBHBIE 00J1aCTH IPUMEHEHHSI UH(POPMATUKH, MTPEK/IE BCETO HHPOPMAIIMOHHbIE TEXHOJIOTHH, YIIPaBIEHHE U COLIMANIbHYIO cepy;



MEXIUCIUIUTMHAPHBIN XapakTep HHPOPMATUKH U MHPOPMALIMOHHOMN AESTETLHOCTH.

N3yyenne mHPOPMATHKK OKa3bIBACT CYIICCTBEHHOE BIMSHHUE Ha (OPMUPOBAHHUE MHPOBO33PECHHUS OOYYAIOIIECrOCs, €ro XH3HCHHYIO MO3HIIHUIO,
3aKJIaJIbIBACT OCHOBBI [TIOHUMAaHHWA IMPUHIIUIIOB q)YHKL[I/IOHI/IpOBaHI/ISI 1 UCIIOJIB30BaHUA I/IH(bOpMaL[I/IOHHBIX TEXHOJIOTUH KaK HeO6XOI[I/IMOI‘O HHCTPYMCHTA
MPaKTHYECKH JTF000H IeSTeIBbHOCTH M OJJHOTO U3 HanboJIee 3HAYMMBIX TEXHOJIOTHYECKUX JOCTHKEHHUI COBPEMEHHOW IIMBUIIM3AIIMH. MHOTHE TIPeIMeTHbIC
3HAHUS U CIIOCOOBI ACATCIIbHOCTH, OCBOCHHBIC 06y‘-IaIOH_[I/IMI/ICSI IIpru U3YUCHUU HH(bOpMaTI/IKPI, Haxo4dAT IMPUMCHCHHEC KaK B paMKax 06pa30BaTeJIBHOFO
[poIiecca Npy M3YYEHHH JPYrHX MPEIAMETHBIX 001acTel, TaK U B MHBIX KM3HEHHBIX CHTYAIUSX, CTAHOBATCS 3HAYUMBIMH 11 (OPMUPOBAHUS KadyecTB
JMYHOCTH, TO €CTh OPUEHTHPOBAHBI HA (POPMHUPOBAHUE METANPEAMETHBIX U JIMYHOCTHBIX PE3YJIbTATOB O0yUCHHS.

OcHoBHbIE 3a/1aun yueOHOro npeamera «Mupopmarukay — chopMUPOBATH Y 00YUAIOIINXCS:

MOHUMaHKE IPUHIUIIOB YCTPOUCTBA M (DYHKIIMOHHUPOBAHUS OOBEKTOB IIU(PPOBOTO OKPYKEHUS, IPEICTABICHHUS 00 UCTOPUU M TEHACHIMIX PAa3BUTH S
uHpOpMATHKHU TIeproa udpoBoii TpaHchOpMaIKi COBPEMEHHOTO 00IIECTBa;

3HAaHUA, YMCHHUS U HaBBIKH I‘paMOTHOfI IIOCTAaHOBKHM 3aJa4d, BO3HUKAIOIIUX B HpaKTH‘IeCKOﬁ ACATCIIBHOCTH, I HMX PCHICHHA C IMOMOIIbBIO
UH(POPMAIIMOHHBIX TEXHOIOTHH, YMEHHS U HABBIKUA (POPMATM30BAHHOTO ONMCAHMS TOCTABICHHBIX 3371a4;

6330BI)I€ 3HaHUSI 00 I/IHq)OpMaIII/IOHHOM MOZACIIMPOBAHUHA, B TOM YUCJIC O MATEMATUYCCKOM MOACIIMPOBAHUU

3HAHHE OCHOBHBIX AITOPUTMHUYECKUX CTPYKTYp W YMCHHE MNPHUMEHSTh 3TH 3HAHUS Ui TOCTPOCHHS AaJTOPUTMOB pEIICHUS 3a1ad 10 HX
MaATEMATUYCCKUM MOACIAM,

YMEHHSI ¥ HABBIKHA COCTABJICHHUS MPOCTHIX MPOrPaMM I10 TOCTPOCHHOMY JITOPUTMY Ha OJHOM U3 SI3BIKOB IPOrPAMMHUPOBAHUSI BHICOKOTO YPOBHSI;

YMEHUS W HaBBIKK J(PQPEKTUBHOTO MCIONB30BAaHUS OCHOBHBIX THIIOB TPUKJIAIHBIX MporpamMMm (MPHIOXKEHHI) OO0IIero HasHauYeHHs W
HH(POPMAIIMOHHBIX CHCTEM TS PEIICHHUS C MX MOMOIIBIO PAKTHYESCKUX 3a/1a4, BIaJicHHe 0a30BbIMH HOpMaMy HH(POPMAIIHOHHOM STHKH M ITPaBa, 0CHOBAMH
nH()OPMAMOHHON 0E30MaCHOCTH;

yMEHHE TPAaMOTHO HMHTEPIPETHPOBATh PE3YJIbTAThl PEIICHUS MPAKTHYSCKHX 3a7a4 C MOMOIIbI0 HH(POPMAIMOHHBIX TEXHOJOTHH, MPUMEHSThH
IIOJIyYEHHBIE PE3YJIbTaThl B IPAKTUYECKOMN IEATEIBHOCTH.

Lesn u 3axaun n3yvyeHusi “HOOPMATHKH HA YPOBHE OCHOBHOTO OOIIET0 00pa30BaHUsI OMPEICIISIOT CTPYKTYPY OCHOBHOTO COJIEPXKAHHS YIeOHOTO
npeamMeTa B BUAC CICAYIOIUX LICTBIpéX TEMATUYCCKUX Pa3aCJIOB:

¢ poBasi TPaMOTHOCTB;

TEOPETUYCCKHE OCHOBBI HH(POPMATHKH;

AJITOPUTMBI U TIPOTPAMMHUPOBAHHE;

MH(OPMALIMOHHBIE TEXHOJIOTHH.

®opmbl yueTa padoueii NporpaMMbl BOCIUTAHMS: UTPOBBIE TEXHOJIOTHH, Oecela, KOHKYPChI, BAKTOPUHA. TUCITYT, KPYTJIBINA CTOJ
MecTo y4eOHOro Kypca B yueOHOM IIaHe HA N3y4YeHHe HH(POPMATHKHN OTBOAUTCS:

Ha m3ydenune naopmaTiky Ha 6a30BOM ypoBHE oTBoAMTCs 68 waca: B 8 kitacce — 34 gaca (1 gac B Heneno), B 9 kiacce — 34 vaca (1 gac B Heziemo).



COJAEPKAHUE OBYYEHUA
8 KJIACC

Teoperndeckne 0CHOBbI HH(POPMATHKH

CucremMbl cuMcJIeHUs

Heno3unmoHHbIe U MO3UIIMOHHBIE cUCTeMBI cuncieHus. Andasut. OcHoBanue. Pazsépayras popma 3amucu uncna. [lepeBos B I€CATUIHYIO CUCTEMY
YHUCel, 3aMMCAaHHbIX B IPYTUX CUCTEMaX CUUCIICHUS.

Pumckas cucrema CUHCIICHHUS.

JBonuHas cucrema cuucienus. IlepeBon uenbix uucen B npenenax or 0 go 1024 B nBoMuHyr0 cuctemy cumciieHus. BocbMepuuHas cucrema
cuncnenus. [lepeBoa uncen U3 BOCBMEPUYHON CHUCTEMBI B JIBOUYHYIO U JCCITHUYHYIO CUCTeMbl U oOpaTtHo. lllecTHamaTepuyHas CUCTEeMa CUHCIICHUS.
[lepeBoa uncen U3 MECTHAAIATEPUIHON CUCTEMBI B IBOMYHYIO, BOCBMEPUYHYIO U JICCITHYHYIO CHCTEMBI 1 00paTHO.

Apudmerndeckre onepanui B JBOUYHONH CHCTEME CUHCIICHUSI.

DJ1eMeHTbl MaTeMaTHYeCKO JJOTMKH

Jlornueckue BbICKa3bIBaHMs. JlorMueckre 3HAYEHUs BBICKA3bIBAaHWUN. DJIEMEHTApHBIC M COCTaBHBIC BBICKA3bIBAHMS. JIOTMUECKHE OMEpalvu: «i»
(KOHBIOHKITUS, JIOTUYECKOE YMHOXKEHHUE), «UIW» (IM3bIOHKIHUS, JIOTUYECKOE CIOKEHHUE), «He» (Jormueckoe otpunanue). [Ipuopurer norumueckux
onepanuii. OnpeieIeHue UICTUHHOCTH COCTAaBHOTO BHICKA3bIBAHUS, €CJIM U3BECTHHI 3HAUCHUSI ICTUHHOCTH BXOJIAIIMX B HETO AJIEMEHTAPHBIX BHICKA3bIBAHUM.
Jlornueckue Beipaxkenus. [IpaBuia 3anucu Joruueckux BoIpakeHui. [locTpoeHue TaOIUIl HCTUHHOCTH JIOTHYECKUX BBIPAKCHUH.

Jlornueckue 35eMeHThbI. 3HAKOMCTBO € JIOTHYECKMMH OCHOBAMH KOMIIBIOTEPA.

AJITOPUTMBI M IPOrPaMMHUPOBaHKeE

HcnoaHuTe M U aJrOpUTMbI. AJITOPUTMUYECKHE KOHCTPYKIIUM

[lonsiTue anroputma. McnonHurenu anroputMoB. AJTOPUTM KaK IUIAH YIPaBICHUS UCIIOJHUTEIIEM.

CgoiictBa asiroput™a. CriocoOBI 3aITUCH AITOpUTMa (CIOBECHBIN, B BUIE OJIOK-CXEMBI, IPOrpaMMma).

Anroputmuueckue KoHCTpyKuu. KoHcTpykiusa «cnegoBanuey. JInHeiHblid anroputM. OrpaHMueHHOCTh JTMHEHHBIX aJITOPUTMOB: HEBO3MOKHOCTh
MPEAYCMOTPETH 3aBUCUMOCTb IMOCEA0BATEIIbHOCTH BBITIOJIHSIEMBIX JEHCTBUN OT HCXOIHBIX JAHHBIX.

KoHcTpyKinus «BeTBIeHUE»: TMOJHAs W HEMoiHas (opMbl. BBIMONHEHNE W HEBBIMOJTHEHHE YCIOBUS (MCTUHHOCTh M JIOKHOCTH BBICKA3bIBAHUS).
[IpocThie U cocTaBHBIE YCIOBUSI.

KoHcTpyKkius «1OBTOPEHUS»: UKIIBI C 33JJaHHBIM YHCIIOM MOBTOPEHUM, C YCJIOBUEM BBINIOJIHEHHUS], C IEPEMEHHOM ITUKJIA.

Pazpabotka ais hopMalbHOTO UCTIOJIHUTEIISI AITOPUTMA, MPUBO/IAIIETO K TPEOYyeMOMY pe3yiIbTaTy IPH KOHKPETHBIX UCXOIHBIX JaHHBIX. PazpaboTka
HECJIOKHBIX AJITOPUTMOB C MCIOJIB30BaHHWEM ILIMKIOB W BETBICHUUN Ui yrpaBieHHus (GopMaibHBIMU HCIIOJHUTEISIMH, TaKUMH Kak Pobot, Uepemnarika,
UepTtéxHuK. BeimomHenne anropuTMoB BpYUHYIO U Ha KOMIIbIOTepe. CHHTAKCUYECKUE U JIOTHYECKHUE OMHMOKH. OTKa3HI.

SA3bIK NPOrpaMMHpPOBAHUA

SI3bik porpammupoBanus (Python, C++, Ilackains, Java, C#, [1IkonbHbINH AJITOpUTMUYECKHA SI3BIK).

Cucrema nporpaMMHUpPOBaHUS: PEAKTOP TEKCTA IPOrpamMm, TPAHCISATOP, OTIIATUUK.

[lepemennas: Tum, umsi, 3HaueHHE. Llenbie, BENMECTBEHHBIE M CHMBOJIBHBIC TIEPEMEHHBIE.

OHCp&TOp npucCBavBaHUs. ApI/I(I)MCTI/I‘-ICCKI/Ie BBIPpAXKCHUA U MMOPAAOK HX BBIYHUCIICHUA. Onepam/n/l C OCJIIBIMH YHCIIaMU. ICIIOUYHCIICHHOC ACJIICHUC,
OCTaToOK OT OCIICHHUA.



BerBnenus. CocTtaBHBIE YCIIOBUS (3alMCh JIOTMUECKHMX BBIPAXEHMM Ha H3ydaeMOM s3bIKe IporpammupoBaHusi). HaxoxneHue MuHHMyMma u
MaKCUMyMa M3 JIBYX, TPEX M UEeThIPEX uKcen. Perenne KBapaTHOro ypaBHEHMsI, UMEIOILETr0 BEIIECTBEHHbIE KOPHHU.

Jlnanorosasi OTJIaJKa MPOrpaMM: MOMIAr0BOE BHIMOIHEHUE, TPOCMOTP 3HAYEHUH BEIMYMH, OTJIAIOYHbIH BBIBOJ, BEIOOP TOYKH OCTAHOBA.

[Mukn c ycnoBuem. AnroputM EBkimmzaa [uid HaxoKAEGHUS HAuMOOJIBLIEro OOLIEro AEIUTENs ABYX HATypasbHBIX yucend. Pa3Ouenue 3anucu
HATYPaJIbHOT'O YKCIIA B MIO3UIIMOHHON CHCTEME C OCHOBAHHWEM, MEHBIIIUM WU paBHBIM 10, Ha OTAEIbHBIE HUPHI.

[{uki ¢ nepeMeHHOM. ANrOpUTMBI IPOBEPKH JEIMMOCTH OJHOTO LIEJI0I0 YUCIIa Ha APYroe, IPOBEPKU HATYpalIbHOIO YUCIIA HA IPOCTOTY.

OO6paboTka CHUMBOJBHBIX JaHHBIX. CHMBOJIBHBIE (CTpOKOBHIE) HepeMeHHble. [locumBonbHas o0paboTka crpok. Iloacuér yacToThl MOSIBICHUS
CHMBOJIa B CTpoke. BeTpoeHHble pyHKIMU 1711 00pabOTKU CTPOK.

AHaJIN3 aITOPUTMOB

Omnpenenenne BO3MOXKHBIX Pe3yJIbTaTOB pabOThI AJITOPUTMA IIPU JAHHOM MHO>KECTBE BXOAHBIX JJAHHBIX, ONIPEJIEIEHUE BO3MOXKHBIX BXOHBIX IaHHbIX,
MPUBOJSALINX K JAHHOMY pE3YJIbTaTy.

9 KJIACC

Hudgposas rpaMOTHOCTH

I'no6anbnas cerb UHTEpHET M cTPpaTerun 0e€30MacHOro NMoBeAeHNs: B Hel

I'moGanenas cers Murepuer. IP-agpeca y3noB. CereBoe XpaHeHHE NaHHBIX. METOIbl HHIMBUAYAJIHHOTO M KOJJICKTHBHOTO pa3MEIICHUS HOBOU
unpopmanuu B Mutepuere. bonbiime nanubie (MHTEpHET-IaHHbIC, B YACTHOCTU JAHHBIE COLMATBHBIX CETEH).

[TonsiTie 00 wH(MOpPMANMOHHONW O€30MacHOCTH. YTpo3bl HH(pOpMaANMOHHOW Oe3omacHOCTH MpU paboTe B TIIOOATBHOW CETH W METOIbI
npotuBozeiictBus uMm. [IpaBuna Ge3omacHoil ayreHTudukanuu. 3amuTta audHON uHopmanuu B MHTepHeTe. besomacHble cTpaTeruud HOBEIEHUS B
Wutepuere. [Ipenynpexaenne BOBICUYEHUS B JECTPYKTUBHBIC M KpUMHHAIBHBIE ()OPMBI CETEBOM aKTUBHOCTH (KNOEpOYILIHHT, (PUIITHHT U APYTrue GOpPMBI).

Padora B uH(OPMALIMOHHOM IPOCTPAHCTBE

Bunsl nestensHOoCcTH B MIHTEpHETE, HHTEPHET-CEPBHUCHI: KOMMYHUKAIIMOHHBIE CEPBHUCHI (IIOYTOBAsI CIyx0a, BHICO-KOH(PEPEHII-CBSA3b U JIpYTHe),
CIpaBOYHBIE CITY>KOBI (KapThl, paCUCaHUs U IPYTHE), TOUCKOBBIE CITY>KObI, CITy>KObI 0OHOBIICHHS IPOIrPaMMHOI0 00ecrieueHHst M Jipyrue ciryk0bl. CepBUCH
rocyaapcTBeHHBIX ycnyr. O0maunble XpaHuiInia JaHHbIX. CpesicTBa COBMECTHOM pa3pabOTKH JOKYMEHTOB (oHIalH-0duchl). [IporpaMmMmHoe obecrieueHne
KaK BeO-cepBHC: OHJIAIHOBBIE TEKCTOBBIE U rpauuecKre PeJakTopbl, Cpeibl pa3pabOTKU MPOrpaMM.

Teopernyeckue 0CHOBbI HHPOPMATUKH

MoaeaupoBaHue Kak MeTO] MO3HAHUS

Mopnens. 3anaun, pemaeMble ¢ MoMolso MojenupoBanus. Kinaccupukauuu moneneil. MatepuanbHble (HaTypHbIE) U UH()OPMALIMOHHBIE MOJIEIH.
HenpepsiBHble u auckpeTHble Moaenu. Mmuranmonnsle Mogenu. Urpossie Moaenu. OnieHKa aeKBaTHOCTH MOJIENIN MOAEITUPYEMOMY OOBEKTY U LENIIM
MO/JICITUPOBAHMUSL.

Tabnuunsie mosenu. Tabnuua Kak npeacTaBIeHUE OTHOIICHUS.

bazpr nanabx. OTOOP B TAOIHUIIE CTPOK, YAOBIETBOPSIONINX 3aJAHHOMY YCIIOBHIO.

I'pad. Bepumuna, pedpo, myts. OpueHTHpOBaHHBIE U HEOpHEHTHpOBaHHbIe Tpadbl. lnuHa (Bec) pedpa. Becosas marpuua rpada. Jnuna mytu mexmy
BepirHaMu rpada. Ilouck ontumansHoro mytu B rpade. HavanpHas BepiimHa (MCTOYHHMK) M KOHEYHAsl BepIIMHA (CTOK) B OPUEHTHPOBAHHOM Ipade.
Brruucrienue koiauyecTBa myTeil B HaIIPaBJICHHOM allMKIMYECKOM Trpade.

HepeBo. Kopens, BepmmHa (y3en), auct, pedpo (myra) nmepeBa. Bricota nepesa. Ilommepeso. Ilpumepsl mcmons3oBanus aepeBbeB. [lepebGop
BapUaHTOB C IIOMOLIBIO JIEPEBa.



IlonsaTe MareMaTMdyeckod MoOJeNu. 3ajayd, peulaeéMble € IOMOIIBI0 MAaTEMaTH4YECKOro (KOMIIBIOTEPHOrO) MozenupoBaHusd. Oriauuune
MaTeMaTHYeCKOM MOJIENN OT HATYpPHOU MOJIENIN U OT CJIOBECHOT'O (JIMTEPATypHOr0) ONUCAHUS OOBEKTA.

Oranbl KOMIIBIOTEPHOTO MOJEIMPOBAHUS: ITIOCTAHOBKA 33/a4y, IOCTPOEHUE MATEMAaTUYECKOW MOJENH, IIporpaMMHas peainu3anus, TECTUPOBAHUE,
IIPOBEJIEHUE KOMIIBIOTEPHOT'O 3KCIIEPUMEHTA, aHAIU3 €TI0 Pe3yJIbTaTOB, YTOUHEHUE MOJCIIN.

AJITOPUTMBI M IPOrPAMMMPOBaHHeE

Pa3paborka aaroputMoB U NporpamMm

Pazbuenue 3agaun Ha noa3anayn. COCTaBICHHE aITOPUTMOB M IIPOTPAMM C UCTIOIH30BAHUEM BETBJICHUM, IIMKJIOB U BCIIOMOTATENIbHBIX aJITOPUTMOB
IUIsl yIIPaBJICHUs UCTIOIHUTENeM PoOOT Win IpyruMuy UCIIOIHUTENAMH, TaKuMU Kak Uepenamika, UepTEKHUK U JPYTUMH.

Tabnuunpie BenuunHbl (MaccuBbl). OpHOMEpHBIE MaccuBbl. COCTaBICHHE W OTJAKa MPOrpaMM, PEaTH3YIOUINX THIIOBBIE aIrOPUTMbBI 00pabOTKU
OZHOMEPHBIX YHCIIOBBIX MAaCCHBOB, HA OJHOM W3 s3bIKOB nporpammupoBanus (Python, C++, [ackans, Java, C#, IlIkonpHbIH ANropuTMUYECKU SI3BIK):
3aIl0JIHEHUE YHCIIOBOTO MAaCCHBA CIIy4allHBIMHU YHCIIaMH, B COOTBETCTBUU C (HOpMYIION WM YyTEM BBOJA YHCEI, HAXOXKICHUE CYMMBI JIEMEHTOB MAacCHUBa,
JIMHEHHBIN MTOMCK 3alaHHOT0 3HAYCHMS B MACCUBE, MOACUYET DJIEMEHTOB MAacCUBa, yIOBJIECTBOPSIOLINX 3aJaHHOMY YCJIOBHIO, HAXO0KIEHUE MUHUMAIBHOTO
(MakcuManbHOTO) AeMeHTa MmaccuBa. COpTUPOBKA MacCHBA.

O06paboTKa MOTOKA JaHHBIX: BHIYMUCIIEHUE KOJMYECTBA, CYMMBI, CPEIHETr0 apu(METHUECKOr0, MUHUMAJIbHOI'O U MAaKCUMAJIbHOI'O 3HAYECHHU S SJIEMEHTOB
[IOCJIEZI0BATEIBHOCTH, YAOBIETBOPSAIOIINX 33/1aHHOMY YCIIOBUIO.

Yunpagsiaenue

VYupasnenue. Curnan. O6partHas cBs3b. [losyueHne curHagoB oT HU(PPOBBIX JaTYUKOB (KacaHUsl, pacCTOSIHUSA, CBETA, 3ByKa U Apyroro). [Ipumepsl
MCIOJIb30BAaHUS NPUHLIMIIA OOPATHOI CBSA3M B CUCTEMaX YIPaBJICHUS TEXHUYECKUMH YCTPOMCTBaMU C IOMOILBIO JaTYMKOB, B TOM YHCJIE B pOOOTOTEXHUKE.

[Tpumepbl pOOOTH3MPOBAHHBIX CUCTEM (CHCTEMa YIPaBICHHUS JBIKEHHEM B TPAHCIOPTHOW CHUCTEME, CBapOdYHas JIMHUS aBTO3aBOJA,
aBTOMAaTU3MPOBAHHOE YIPaBJIEHUE OTOIUIEHUEM JIOMA, aBTOHOMHAsl CUCTEMa YIIPABJICHHSI TPAHCIOPTHBIM CPEJCTBOM U JJPYTUE CUCTEMBI).

NHpopManHOHHBIE TEXHOJIOTHH

DJIEKTPOHHBIE TA0 LI

[TonsiTue 06 >MeKTPOHHBIX TabiuIax. TUITBI JaHHBIX B siUeWKaX dJEKTPOHHOU TaOauIkl. PenaktupoBanue u popmatupoanue tabnui. BerpoeHHsie
GyHKIMU Ui TTOMCKa MakCMMyMa, MMHUMYMa, CyMMBbI U cpeaHero apugmerndeckoro. CopTUpoOBKa JaHHBIX B BBIJENIEHHOM auamna3oHe. IlocTpoenue
auarpamm (TUcTorpamma, Kpyrosas quarpamma, ToueyHas iuarpaMma). BeiGop Tina nuarpaMmel.

ITpeoOpa3oBanue Gpopmyn npu KonupoBaHuu. OTHOCUTENIbHAsL, AOCOMIOTHAS U CMELIaHHAas aJipecarusl.

VY cnoBHbIE BHIYUCIEHUS B JIEKTPOHHBIX Tabinnax. CyMMUPOBAaHUE U MOJACUET 3HAYCHU, OTBEUAIOIINX 3aJaHHOMY YciIoBHI0. O6paboTka O0bIInX
Ha0OpOB aHHBIX. YUCIIEHHOE MOAECTUPOBAHNE B SJICKTPOHHBIX TaOIMIIAX.

NudopmanuoHHbie TEXHOJOTHM B COBPEMEHHOM 00111ecTBe

Posnb MHPOPMAILIMOHHBIX TEXHOJIOTUH B pa3BUTHH YKOHOMHUKH MUpPa, CTpaHbl, pernoHa. OTKphIThIE 00pa30BaTeNbHbIE PECYPCHI.

[Ipodeccun, cBszannble ¢ nHGOpPMATUKON U MHGOPMAITMOHHBIMHU TEXHOJOTUSAMU: BEO-AU3aiiHep, IPOTpaMMHUCT, pa3paboTUNK MOOMIIBHBIX MPUIIOKEHUH,
TECTUPOBIIHUK, APXUTEKTOP MIPOrPaMMHOTO 0OeCIIeueH s, CIEIMATINCT 0 aHATN3Y JaHHbIX, CHCTEMHBIM aIMUHUCTPATOD.

IINIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHHUA ITPOT'PAMMBI IIO UH®OPMATUKE HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA3OBAHUA

I/I3yquHe I/IH(I)OpMaTI/IKI/I Ha YPOBHC OCHOBHOI'O O6II_ICFO O6pa30BaHI/IH HaIpaBJICHO HA JOCTUKCHUC 06y‘-IaIOIJ_II/IMI/IC}I JIMYHOCTHBIX, MCTAITPECAMCTHBIX
" NPpCAMETHBIX PE3YIbTATOB OCBOCHUA COACPIKAHUA yqe6H0r0 npeamera.



JIMYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yNbTaThl UMEIOT HAMIPABJIIEHHOCTh Ha PEIlICHUE 3a/1a4 BOCIIUTAHMS, Pa3BUTHS U COLMATIM3ALNN 00yYaIOIINXCs CPEACTBAMH y4eOHOTO
IpeaMera.

B pesynbrare u3yueHus umH(OpPMATHKM Ha YpPOBHE OCHOBHOTO oOmiero oOpa3oBaHus y oOyudaromierocss OyayT cQOpMUpPOBaHbI ClEAYOIINe
JIMYHOCTHBIE PE3YJIbTAThl B YaCTH!

1) naTpuoTHYeCKOro BOCIUTAHUSA:

[IEHHOCTHOE OTHOILIEHHE K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAYYHOMY HACJIEIUI0, TIOHUMaHNe 3Ha4eHUs! UH(POPMATUKH KaK HAyKH
B JKM3HH COBPEMEHHOIO OOIECTBa, BJIaJIeHUE JOCTOBEPHOM HHQOpMAIMeil O MepeloBbIX MHUPOBBIX U OTEYECTBEHHBIX JOCTHKEHHSIX B 00JIACTH
nH(POPMATUKH U MHOOPMAITMOHHBIX TEXHOJIOTHH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX O HU(POBOH TpaHChOpMAIIMK COBPEMEHHOTO O0IIECTBA;

2) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OpHUEHTALMS Ha MOPAJIbHBIE LIEHHOCTH U HOPMBI B CUTYal[UsIX HPAaBCTBEHHOI'O BEIOOPA, TOTOBHOCTH OLIEHUBATh CBOE MTOBEIECHUE U ITOCTYIIKH, a TAKXKe
MTOBEJICHUE U MTOCTYIKHU APYTHUX JIOJEH ¢ TO3ULUHA HPABCTBEHHBIX U ITPABOBBIX HOPM C YYETOM OCO3HAHUSA MOCIEACTBUI OCTYIIKOB, AKTUBHOE HEIIPUATHE
acolUalbHBIX MIOCTYIIKOB, B TOM 4uciie B IHTepHeTe;

3) rpaskIaHCKOT0 BOCTIUTAHUS:

MPEJCTAaBICHHE O COIUAIBHBIX HOPMAax M IMpaBWJIAX MEXJIMYHOCTHBIX OTHOIIECHHH B KOJUIEKTHBE, B TOM YHCJIE B COLMAIBHBIX COOOIIECTBAX,
coOoieHne mpaBuil 0€30MacHOCTH, B TOM YHCJIE HABBIKOB O€30MAaCHOrO TMOBEJIEHUS B MHTEPHET-CPE/e, FTOTOBHOCTh K Pa3HOOOpPa3HON COBMECTHOM
JESTeTbHOCTH MIPU BBIITOJHEHUH y4eOHBIX, TO3HABATEIBHBIX 33124, CO3JJaHUN YIEOHBIX MMPOEKTOB, CTPEMIIEHUE K B3aMMOTIOHUMAHHIO U B3aUMOITOMOIIH B
IpolLecce 3To yueOHOU AeITeTbHOCTH, TOTOBHOCTh OIICHUBATh CBOE MOBEJACHHE U MOCTYIKH CBOMX TOBAPHUIIEH C MO3UIIMKA HPABCTBEHHBIX U MPABOBBIX
HOPM C YYETOM OCO3HAHHMS MOCJEACTBUM MOCTYIIKOB;

4) HeHHOCTell HAYYHOI'0 MO3HAHHUA:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUYECKUX MpEJICTaBleHHH 00 mH(popManmu, WHGOPMANMOHHBIX IMPOLEccax W WH(POPMAIMOHHBIX TEXHOJIOTHUSX,
COOTBETCTBYIOLINX COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKH M OOIIECTBEHHOM MPAKTUKU M COCTABIIAIOUIMX 0a30BYIO OCHOBY ISl IOHUMAaHUS CYIIHOCTH
Hay4YHOU KapTHHBI MUPA;

MHTepec K 00yYEHUIO U MO3HAHMIO, TI0003HATEIBHOCTh, TOTOBHOCTh M CIOCOOHOCTh K caMO0OPa30BaHNI0, OCO3HAHHOMY BbIOOPY HAlpaBIEHHOCTH U
ypoBHs 00y4eHUs B JalIbHEHIIEM;

OBJIa/ICHUE OCHOBHBIMM HaBbIKAMU HCCIIEOBATENIbCKOM 1EATENIbHOCTH, YCTAHOBKA HA OCMBICIIEHUE OIbITA, HAOII0A€HUH, TOCTYIIKOB U CTPEMIICHU €
COBEpIIEHCTBOBATh MYTU JOCTUKEHHSI MHIUBUIYATbHOIO U KOJIJIEKTUBHOTO OJaronoiayyus;

c(OPMHPOBAHHOCTh HMH(DOPMAIIMOHHONW KYJIBTYPBI, B TOM YHCJIE€ HABBIKOB CAMOCTOSITENBHOW pabOThl C Yy4eOHBIMH TEKCTaMHM, CIIPaBOYHOMN
JUTEPaTypoi, pa3HOOOPA3HBIMU CpPEACTBAMU MH(OPMALMOHHBIX TEXHOJOTHH, a TaKKe YMEHHUS CAMOCTOATEIbHO ONPEIENATh LENU CBOEro OO0y4YeHMs,
CTaBUTh U (HOPMYIMPOBATH AJIs ce0sl HOBBIE 3a/1auM B Yu€0e U MO3HABATEeNbHON JEATEIbHOCTH, Pa3BUBaTh MOTUBBI U MHTEPECHl CBOEH MO3HABATEIbHOM
NesITeNIbHOCTH;

S) popmupoBaHusi KyJbTYpPbI 310POBbS:

OCO3HaHHE LIEHHOCTH H3HHU, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 37I0POBbIO, YCTAHOBKA Ha 3J0POBbIN 00pa3 *KH3HU, B TOM YHCJE U 3a CUET
OCBOEHHUS U COOJIOICHUS TpeOOBaHMI Oe30MacHOM 3KCIITyaTallui CPeACTB HHPOPMALIMOHHBIX 1 KOMMYHHUKAIIHOHHBIX TEXHOJIOTHIA;

6) TPya10BOr0 BOCIMTAHMSA:

UHTEpEC K IMpaKTHUYEeCKOMYy H3ydeHHI0 mnpodeccuii u Tpyaa B chepax npodecCHOHATBHON AEATeNbHOCTH, CBA3aHHBIX C HH(POPMATHUKOM,
MIPOrpaMMHUPOBAHUEM U MH(GOPMAIITMOHHBIMU TEXHOJOTUSMHU, OCHOBAaHHBIMU Ha JIOCTH)KEHUSAX HayKu HHGOPMATUKU U HAYYHO-TEXHHUYECKOI0 IIporpecca;

OCO3HAHHBIH BBIOODP ¥ MOCTPOCHUE NHIUBUAYAIbHONW TPAEKTOPUN 00pa30BaHUS U )KU3HEHHBIX IJIAHOB € YUETOM JIMYHBIX M OOIIECTBEHHBIX HHTEPECOB
1 TOTpeOHOCTEN;



7) 3K0JI0rMYEeCKOr0 BOCTIUTAHUS

OCO3HaHUE TJIOOAIBHOTO XapaKTepa AKOJIOTHYSCKUX MPOOIeM M MyTed WX PEIICHHs, B TOM YHCIE ¢ YYETOM BO3MOXHOCTEH MH(OPMAIIMOHHBIX U
KOMMyHI/IKaI_II/IOHHBIX TGXHOJIOI‘PIfI;

8) ananranum o0y4yaroumerocss K U3MEeHSIIOIUMCS YCJIOBUSIM COLMAJILHOM M MPUPOJIHOH Cpeabl:

OCBOEHHUE O0YYAIONIMMHUCS COIMAIBHOTO OIBITa, OCHOBHBIX COIMAIBHBIX POJICH, COOTBETCTBYIOIIUX BEAYIIEH ACSITEILHOCTH BO3pacTa, HOPM H
MpaBuJI OOIIECTBEHHOTO MOBEICHNUS, (DOPM COLMAIILHOM KU3HU B TPYIIIAX U COOOIIECTBAX, B TOM YHCJIC CYIIECTBYIOIIMX B BUPTYaIbHOM MPOCTPAHCTBE.

METAIIPEIMETHBIE PE3YJIbTATbBI

MertamnpeaMeTHble pe3ysbTaThl OCBOCHHS IMPOrpaMMbl MO0 HH(OpPMATHKE OTPa)KAIOT OBJAJCHUE YHUBEPCAIbHBIMU Y4YEOHBIMU JEHCTBUSMHU —
[I03HABATEIIbHBIMA, KOMMYHUKATUBHBIMU, PETYJIATUBHBIMHU.

Ilo3naBaTenbHbIC YHHBepcAJIbHbIE YUeOHbIE NelCTBUS

Ba3oBble 1oruyeckue geiicTBUA:

YMEHHE ONPEIENATh MOHSTUS, CO3/1aBaTh O0OOIIEHUs, YCTAaHABIMBATh aHAJIOTUHU, KIacCU(PUIMPOBATh, CAMOCTOSITEILHO BHIOMPATh OCHOBAaHUS U
KpUTEpUM JUIl KJacCU(UKalWM, YCTaHABIMBATH IPUYMHHO-CICACTBEHHBIC CBSI3M, CTPOUTH JIOTMUECKHE PpACCYXKICHHs, [JellaTh YMO3AKIIIOUCHHS
(MHIYKTUBHBIE, J€TYKTUBHBIE U 10 aHAJIOTHUH) U BBIBOJIBI;

YMEHHE CO3/1aBaTh, IPUMEHSTh U IPEOOPa30BbIBATh 3HAKU U CUMBOJIbI, MOJEIH U CXEMBI JJIs PEIIeHUs y4eOHbIX U IO3HABATENIbHBIX 3a/1a4;

CaMOCTOSITENILHO BBIOMPATh crioco0 peleHus yueOHoM 3a1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PELEHUS, BbIOMpaTh HanOoJiee NOAXOSAIINN C
y4ETOM CaMOCTOSITEIIBHO BbIJICICHHBIX KPUTEPHUEB).

Bba3oBble nccienoBarejbckue 1eHCTBUA:

(bopMyIHMpoBaTh BOMPOCHI, (PUKCHUPYIOIIME pPa3pblB MEXAY PEAlTbHbIM M JKENATeNbHBIM COCTOSHHUEM CHUTYallud, O0BEKTa, M CaMOCTOSTEIbHO
YCTaHABIIMBATh HCKOMOE U JaHHOE;

OLIEHUBATh HA MPUMEHUMOCTh U JOCTOBEPHOCTHh MH(OPMAIIHIO, TOJYYEHHYIO B X0/I€ UCCIIEIOBAHUS;

IIPOrHO3MPOBATh BO3MOKHOE JlaIbHEMHIEe pa3BUTHE MPOLIECCOB, COOBITUN M MX IOCIEACTBUS B AHAJOTUYHBIX WM CXOJHBIX CUTYallUsX, a TAaKKe
BBIJIBUT'ATh MPEANOI0KEHUS 00 X Pa3BUTHH B HOBBIX YCIOBHUSAX U KOHTEKCTaX.

Pa6ora ¢ undopmanmeii:

BBISIBJIATH 1e(pUIUT HHPOPMALINH, TAaHHBIX, HEOOXOIUMBIX JUIsSl PELLICHHs TOCTAaBIEHHON 3a/1auu;

MIPUMEHSITh Pa3JINYHbIE METO/1bI, HTHCTPYMEHTBHI U 3aIPOCHI IIPHU MOUCKE U 0TOOpE MH(OPMALIUU UITH JAHHBIX U3 UICTOYHUKOB C YYETOM MPEI0KEHH OM
y4eOHOI1 3a/1au U 3a/laHHBIX KPUTEPHEB;

BBIOMpATh, AaHAJTM3UPOBATH, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIUIO PA3IMUHBIX BUAOB U (DOPM IPE/ICTABICHHUS;

CaMOCTOSITENILHO BBIOMpaTh ONTHUMAJIbHYIO (POpMy mpeacTaBieHHs MH(OpMAIMM M WUIIOCTPUPOBATH pellaeMble 3a7auyd HECIOKHBIMU CXEMaMH,
auarpaMMaMu, HHOM rpadukoi 1 MX KOMOMHALMSIMU;

OLIEHUBATh HAAEKHOCTh HH(OPMAIIMK IO KPUTEPHIM, IPEIOKEHHBIM YUUTEIEM I CPOPMYINPOBAHHBIM CAMOCTOSITEIBHO;

3¢ (}HeKTUBHO 3alIOMUHATh U CUCTEMATU3UPOBATh HUH(POPMALIHIO.

KoMMyHnKaTHBHBIE yHUBEpPCaAJIbHbIE YUeOHbIE 1eliCTBUSA
OO01menne:



COIIOCTABJIATH CBOM CYXKJICHUS C CYKICHUSIMHU IPYTUX YIACTHUKOB JHaiora, OOHapy>KMBaTh Pa3IHune U CXOJICTBO MO3HIIHIA,

MyOJIMYHO MPECTABIATh PE3YNIbTAThl BHITTOJIHEHHOTO OMBITa (SKCTIEPUMEHTA, UCCIIEIOBAHUS, TTPOCKTA);

CaMOCTOSITENTLHO BBIOMPaTh ()OpMaT BBICTYIUICHHS C YYETOM 3a/1a4 MPE3ECHTAIINH U OCOOCHHOCTEH ayTUTOPUH U B COOTBETCTBUU C HAM COCTAaBIIAThH
YCTHBIC U MUCbMEHHBIE TEKCTHI C UCIOJIb30BAHUEM WILIFOCTPATUBHBIX MaTEpHUaOB.

CoBMecTHas1 1eATeIbHOCTD (COTPYIHUYECTBO):

MMOHUMATh U KCIOJB30BaTh MPEHMYIIECTBA KOMAHJAHOW M WHAMBUAYAIbLHON PabOThl MpPHU PEUICHUHW KOHKPETHOW MPOOJIEMBbI, B TOM YHCIIE INPHU
CO3/1aHUU UH(POPMAITMOHHOTO TIPOAYKTA;

MIPUHUMATH IIeJIb COBMECTHOM WH(OPMAIMOHHOW AESITEIBHOCTH MO cOopy, 00paboTke, mepenade, dhopmanuzanuu UHPOPMAIUU, KOJJIEKTHBHO
CTPOUTH NEHCTBUS 0 € JOCTIKCHUIO: PACTIPEICIATh POJIH, TOTOBAPUBATHCS, 00CYKIaTh MPOIIECC U PE3YIbTAT COBMECTHOU PabOTHI;

BBITIOJIHATH CBOIO 4acTh Pa0OThI ¢ MH(MOpMaIen uiu nHPOPMaIMOHHBIM ITPOTYKTOM, JOCTUTAs KAYECTBEHHOTO pe3yibTaTa 10 CBOEMY HaIlpaBJICH HFO
Y KOOPJMHUPYS CBOU JICUCTBUS C APYTUMHU YJIEHAMH KOMAHJIbL;

OIICHUBATh Ka4eCTBO CBOETO BKJIaJla B OOIMIMA MH(OPMAIMOHHBIN MPOIYKT MO KPUTEPHUSIM, CAMOCTOSATEIBLHO CHOPMYIUPOBAHHBIM YYaCTHHUKAMHU
B3aHMOJCHCTBUS;

CpaBHMBATh PE3yJIbTAThI C UCXOIHOM 3aaueii U BKIIa/ KaXKJIOTO 4JeHa KOMaH/Ibl B IOCTI)KEHUE PE3yIbTaTOB, pa3AeiiTh chepy OTBETCTBEHHOCTH U
MPOSIBJISITh TOTOBHOCTH K MPEIOCTABICHUIO OTYETA MEPE]T TPYIIIO.

PeryisitTuBHble yHHBepcaJibHbIe y4eOHbIe ieiicTBUS

Camoopranmszaums:

BBISIBIISITH B )KU3HEHHBIX U YYEOHBIX CUTYAIHSIX TPOOIEMBI, TpEOYIOIIHNE PELICHNUS;

OPUEHTUPOBATHCS B PA3JIMYHBIX MOAX0/1aX K IPUHATHIO pelleHUH (MHAMBUAYaAIbHOE IPUHATHE PELICHUH, IPUHATHE PELICHUH B IPyIIe);

CaMOCTOSITENTLHO COCTaBIISITh AITOPUTM pEIICHUsS 33a7auu (WIM €ro 4acTbh), BEIOMPATh CIIOCOO perieHus: yueOHOH 3aauu ¢ y9€TOM HMMEIOUIMXCS
pecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh Mpe/laraeMble BapUaHThl pPEIIeHUH;

COCTaBJIATH IUIAH IEHCTBUH (IUIaH pean3alii HaMeYeHHOT0 allfOPUTMa PELICHMs ), KOPPEKTUPOBATh MPEJIOAKEHHBIN aITOPUTM C YUETOM MOJTyUEHUS
HOBBIX 3HaHUI 00 N3yyaeMOM 00BEKTE;

JieNiaTh BBIOOP B YCIOBUSX MPOTUBOPEUNBON MHPOPMALIMK U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CamokoHTpOJIb (pediexcusi):

BJI4/IETh CIIOCOOAMM CaMOKOHTPOJIS, CAMOMOTHUBALIUU U pe(IIeKCuu;

JlaBaTh OLEHKY CUTYyallMH U IIpesiaraTh IUIaH €€ U3MEHEHMS;

YUUTBHIBaTh KOHTEKCT ¥ IPEBUIETH TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYTD IIPU PELLICHUH Yy4eOHOH 3a/1a4H, aJalTUPOBATh PEIIEHUE K MEHSIOIIUMCS
00CTOSITEILCTBAM;

OOBSACHATH MPUYUHBI JOCTHXKEHUS (HETOCTHKEHNUS) pe3yIbTaTOB HHGOPMALIMOHHOM I€ATEIbHOCTH, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY, YMETh
HaXOJUTh MO3UTUBHOE B MPOU3OILEIIIEH CUTYallUH;

BHOCUTb KOPPEKTHBBI B JIEATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENLCTB, M3MEHMBILIUXCS CUTYyallud, YCTAHOBJIEHHBIX OIIMOOK, BO3ZHUKIIUX
TPYIHOCTEN;

OLIEHHUBATh COOTBETCTBUE PE3y/bTaTa LU U YCIOBHUSIM.

IMOLMOHANbHBIN HHTE/JICKT:

CTaBUTh ce0s1 HAa MECTO JIPYroro 4eJoBeKa, IOHUMATh MOTHBBI U HAMEPEHUS IPYToro.

IIpunsiTue cedst U APyrux:

OCO3HaBaTh HEBO3MOKHOCTh KOHTPOJIUPOBAThH BCE BOKPYT JaXKe B YCIOBUSAX OTKPBITOTO JOCTYIA K JTF0OBIM 00BEMaM HH(pOpMAaILIUH.



INPEAMETHBIE PE3YJIbTATbBI

K xonity o0yuenus B 8 ki1acce y o0ydaronierocst 0yayT copMUpOBaHBI CICIYIONTUE YMECHHUS:

MOSICHATH HA MPUMeEpaxX paziInyus MEXIAy MO3UIIMOHHBIMU U HEMO3ULIMOHHBIMHU CUCTEMaMU CUMCIICHHUS;

3aMMChIBaTh U CpaBHUBATH 1einbie yncia oT 0 1o 1024 B pa3nu4HBIX MO3UIIMOHHBIX CHCTEMax CUYHMCIICHHS (C OCHOBaHUAMH 2, 8, 16), BHINOIHATH
apudmeTHyecKre onepaiy HaJl HUMH,

pPacKpbIBaTh CMbICI TOHATUH «BBICKA3bIBAHUEY, «JIOTHYECKAsl ONEPALUS», «JIOTHYECKOE BHIPAXKECHUEY,

3alUChIBaTh JIOTUYECKUE BBIPAKEHUS C MCIOJIb30BAHMEM AU3IBIOHKIMK, KOHBIOHKIMU WM OTPULAHUSA, ONPEAENsATh MCTUHHOCTb JIOTMYECKHUX
BBIPOKCHHH, €CITM U3BECTHBI 3HAYCHUSI ICTUHHOCTH BXO/ISAIIUX B HETO IEPEMEHHBIX, CTPOUTD TAOJIHMIIBI UCTUHHOCTH JIJIsI JJOTUYECKUX BBIPAKCHUI;

PacKphIBATh CMBICH MOHSATUH «UCTIOTHUTEIbY, «alTOPUTMY, «IIPOrpaMMay, MOHUMasl Pa3HUILy MEXKIY YIOTPEOIECHUEM 3TUX TEPMHUHOB B OOBIICHHOM
peun u B HH(GOpPMATHKE;

OIMHCHIBATH AITOPUTM PEIICHUS 3aJIa4H PA3TUYHBIMH CIIOCO0OAMU, B TOM YHCIIE B BUJIEC OJIOK-CXEMBI;

COCTaBJISITh, BBINOJHATH BPYYHYIO U HAa KOMIBIOTEPE HECJIOKHBIE QJITOPUTMbl C HMCIOJIB30BAHUEM BETBICHMM M LUKIOB JUJISl YIPaBICHUSA
WCIIOTHUTEINISIMH, TAKUMU Kak Pobot, Uepenamika, YepTExHUK;

HCIIOIb30BaTh KOHCTAHTHI M IEPEMEHHBIC PA3JIMYHBIX THUIIOB (YMCIIOBBIX, JOTHYECKHUX, CUMBOJIBHBIX), @ TAK)KE COJCpIKAINE MX BBIPAKCHHS,
KCII0JIB30BaTh ONEpaTop MPUCBAaUBAHMUS;

HCII0JIB30BaTh MPHU pa3paboTKe MPOTrpaMM JOTHUUYECKHE 3HAYCHUS, OTIEPaIllii U BEIPAKCHUS C HUMH;

AHAIM3UPOBATh NPEIJIOKEHHBIE AJITOPUTMBI, B TOM YHCJIE OINPEICNITh, KaKH€ Pe3ylbTaThl BO3MOXKHBI MPHU 33JJAHHOM MHOKECTBE HCXOJHBIX
3HAYCHUM;

CO3/1aBaTh M OTJIAXKUBATh MIPOrPaMMbl Ha OJHOM U3 3bIKOB mporpammupoBanus (Python, C++, Iackans, Java, C#, ILIkonbHBIH AJNTOPUTMUYECKUIT
SI3bIK), peanu3ylonire HeCIOXKHbIe aIrOPUTMbI 00paOOTKHU YHMCIOBBIX JAHHBIX C MCIOJB30BAHHMEM IIMKJIOB M BETBJICHUN, B TOM YHCJE PEAU3YIOLIUE
MPOBEPKY JIETUMOCTH OJTHOTO IEJI0T0 YKCTIa Ha IPYroe, MPOBEPKY HATYpalIbHOTO YKCIIA HA MMPOCTOTY, BBIJEICHUS IU(p U3 HATYPATBHOTO YHUCIIA.

K koH1y 00yueHus B 9 kjacce y o0yyaromierocst 0ynyt copMUpPOBaHbI CIETYIOIUE YMEHUS:

pa30buBaTh 3a/a4M Ha MOA33Ja4yd, COCTABIATH, BBHINOJHATH BPYUHYIO M Ha KOMIIBIOTEpE HECJIOXHBIE aJITOPUTMBbI C MCIOJIb30BAHUEM BETBIICHUM,
IIUKJIOB M BCTIOMOT'aTeJIbHBIX aJITOPUTMOB IS YIIPaBJIEHHUs UCIIOTHUTEISIMU, TAKUMU Kak Pobot, Yepenaika, YepTEXHUK;

COCTaBJIATh M OTJIAXKUBATh IPOrpPaMMBbl, PEATU3YIOIIME TUIIOBBIE AITOPUTMBI O0OPAOOTKM YHMCIOBBIX IMOCIEAOBATEIBLHOCTEN WM OJHOMEPHBIX
YHUCIOBBIX MAacCHBOB (ITOMCK MaKCMMYMOB, MUHHUMYMOB, CYMMbl WJHM KOJIMYECTBA JIEMEHTOB C 3a/laHHBIMU CBOMCTBAaMH) HAa OJHOM W3 S3BIKOB
nporpammupoBanus (Python, C++, ITackans, Java, C#, llIkosbHbIH ATTOpUTMUYECKUit SI3bIK);

PacKpbIBaTh CMBICI MOHATHH «MOJIENbY», «MOJEIMPOBAHUEY, OMPEAETATh BHUIbI MOJEJEH, OLEHHBATh a/leKBAaTHOCTh MOJEIH MOJEIUPYEMOMY
OO0BEKTY U LENISIM MOJICTUPOBAHUS;

MCMOJIb30BaTh Tpadbl U JepeBbs ISl MOJIETIMPOBAHUS CHCTEM CETEBON M MEPAPXUUYECKON CTPYKTYpHBI, HAXOIUTh KpaTualiiuil myTh B rpade;

BbIOMpATh CIIOCOO MpeACTaBIeHUS JAaHHBIX B COOTBETCTBUU C MOCTaBICHHOM 3a/auell (Tabauibl, cXeMbl, TpaduKH, JTUarpaMMbl) ¢ UCIIOJIB30BaH HEM
COOTBETCTBYIOILIMX MPOTPAMMHBIX CPEICTB 00OpAaOOTKHU JIaHHBIX;

UCII0JIb30BAaTh 3JIEKTPOHHBIE TAOIUIIBI 111 00pabOTKH, aHANIM3a U BU3yaJIM3allH YUCIOBBIX JAHHBIX, B TOM YHUCIIE C BBIJICJICHUEM JIHara3oHa TaOIuIbl
U YHOPsII0YMBaHUEM (COPTUPOBKOM) €r0 3JIEMEHTOB;



CO3/1aBaTh W TPHUMEHATH B JJIGKTPOHHBIX TaOmuuax (Gopmynbl aiiss pacy€ToB € HMCIOJIB30BAHUEM BCTPOCHHBIX apUPMETHYECKHX (YHKIIHMA
(cyMMHpOBaHUE U MOJICYET 3HAYCHHIA, OTBEUAIOIINX 33JJaAHHOMY YCIIOBHIO, Cpe/IHEe apu(hMeTHIECKOe, ITOMCK MAaKCUMAITbHOT'O I MUHUMAJIBHOTO 3HAYCHUS ),
a0COIFOTHOM, OTHOCHTEIILHOM, CMEIIIaHHOM apecalnu;

UCTIOJIB30BATh JICKTPOHHBIC TAOIHIIBI JUTSl YUCICHHOTO MOJICIMPOBAHUS B MPOCTHIX 3a/1a4ax M3 Pa3HBIX NMPEIMETHBIX 00JacTei;

MCIOJIb30BaTh COBPEMEHHBIC HHTEPHET-CEPBUCHI (B TOM YHCIIE KOMMYHUKAIIMOHHBIC CEPBUCHI, O0TAYHBIC XPAHUJIHINA JAHHBIX, OHJIAHH-TTPOTPaMMBI
(TexcToBbIC M rpadUUECKHE PEAAKTOPHI, CPEIbl pa3paboTKH)) B y4eOHOM M TTOBCETHEBHOM €SI TEIIBHOCTH;

MIPUBOJIUTH TIPUMEPHI UCIIOIH30BAHUS T€OMH(POPMAIIMOHHBIX CEPBUCOB, CEPBUCOB rOCYIapCTBEHHBIX YCIYyT, 00pa3oBaTebHBIX cepBrUCcOB MIHTEepHETA
B y4eOHOI U TIOBCEIHEBHOM JCSITEIHHOCTH;

UCIOJIb30BaTh PA3JIMYHBIC CPEJICTBA 3alIUTBI OT BPEJOHOCHOTO MPOTPAMMHOIO OOECHEeYeHHs, 3allUINaTh IMEePCOHATBHYI0 HH(OpPMAHIO OT
HECAHKIIMOHHPOBAHHOTO JOCTYIA U €ro MOCIEACTBHIA (pa3rilalieHus], MOMEHbI, yTPaThl JaHHBIX) C Y46TOM OCHOBHBIX TEXHOJOTHUYECKUX M COIUAIBLHO-
MICUXOJIOTHYECKHUX aCIIEKTOB MCIOIh30BaHUS ceTH MIHTEepHET (ceTeBas aHOHUMHOCTb, IIU(POBOI CIe/T, ayTEHTUYHOCTh CYOBEKTOB U PECYPCOB, OMACHOCTh
BPEIIOHOCHOTO KOJIa);

pacro3HaBaTh MOMBITKA U TPEIYNPEKIATh BOBICUCHUE Ce0s M OKPYKAIOIIMX B JCCTPYKTHBHBIC M KPUMUHAIBHBIE (DOPMBI CETEBOW aKTUBHOCTH (B
TOM uucie KuOepOyITUHT, (PUIITHHT).

TEMATHYECKOE INTAHUPOBAHUE

8 KUIACC
KonuyecTBo yacos
HaumenoBaHue pa3ieioB U TeM JyeKTpoHHBbIE (HU(PPOBBIE)
Ne ni/m KonTposabHbie IIpakTH4eckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
Pa3nea 1. Teoperuueckue 0CHOBbI HH(POPMATUKH
bu6nmoreka [JOK
11 6 1
CHCTEMEI CHICTEHI https://m.edsoo0.ru/7f418516
bu6 OK
1.2 DneMEeHTbl MaTEMAaTUYECKOM JIOTUKH 6 1 1 hgp?;;;:zii.m 175418516
Hroro no paszneny 12
Paszpnen 2. AnropurMbl 1 NPpOrpaMMHPOBaHUeE
HcrionHuTenu U aaropuTMsl. bubnuorexa [IOK
2.1 10 1 5
ANropuTMHYECKHE KOHCTPYKLIUU https://m.edsoo0.ru/7f418516
bu6mmorexa [IOK
2.2 A 9 6
SR HIPOTPANMHPOBAHIA 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

bubmuoreka [JOK

2. A 2
3 HATHS QITOPHTMOB https://m.edsoo.ru/7f418516
Hroro no pazueny 21
Pe3epBHOE Bpems 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 12
9 KUIACC
KounuectBo yacos
HaumeHoBaHue pa3iesioB U TeM JyekTpoHHbIE (IU(PPOBBIE)
Ne n/n KonTtposabHuble IpakTu4eckune
MPOrpaMmbl Bcero o0pa3oBaTejbHbIe pecypchl
padoThI padoThI
Paznen 1. ludposasi rpaMoTHOCTH
11 I'moGanpHas cets IHTEpHET M CTpaTeruu 3 bubnnorexa [HOK
' 0€30I1aCHOTO MTOBEICHHS B HEl https://m.edsoo.ru/7f41a7d0
bubmuorexa [JOK
1.2 PaboTa B nH(pOpPMAIMOHHOM NIPOCTPAHCTBE 3 4 httos://m.edso0.ru/7f41a7d0
Hroro o pazneny 6
Pa3nea 2. Teopernyeckue 0CHOBbI HH(POPMATHKH
bu6mmoreka [IOK
2.1 M 1 2
OASTHPOBATIHE KAK METOI HOSHAMHA 8 https://m.edsoo.ru/7f41a7d0
Hroro no pasneny 8
Pa3nea 3. AnropuTmMbl M1 IPOrpaMMHUpPOBaHHUe
bu6mmorexa [IOK
3.1 Pa3paboTka anropuTMoB U IpOrpamMmm 6 1 2 https://m.edso0.ru/7f41a7d0
bu6mmoreka [IOK
2 2
3 Ympapere https://m.edsoo.ru/7f41a7d0
Hroro no pasneny 8



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

Pa3nea 4. UndopManmoHHbIE TEXHOJTOTHH

bu6mmoreka [IOK
41 DHCKTPOHHbIC Ta0HLLEL 10 4 https://m.edsoo.ru/7f41a7d0
4.9 WNudopmanroHHble TEXHOJIOTHH B 1 bubmumorexa [IOK
' COBPEMEHHOM OOIIIECTBE https://m.edsoo.ru/7f41a7d0
Hroro no pazneny 11
Pe3epBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 12



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

INOYPOYHOE IINTAHUPOBAHHUE

8a KJIACC
N KoumnuectBo yacos Hara Harta JJIeKTPOHHBbIE UM (PPOBBIE
°
w/n Tema ypoka B Kontpoabubie IIpakTnyeckue H3y4YeHUs H3YICHHUHA o0pa3oBaTe/ibHbIE
cero
padoThI padoTshI 10 IVIAHY daxr pecypchl
Heno3uunonHeie u
1 1 12 bubmuorexa [JOK
TO3UITHOHHBIC CUCTEMBI
https://m.edso0.ru/8a1649e0
CUHUCJICHUS
PazBepnyras ¢popma 3anucu
5 pHyTast pop 1 12
qucia
JIBon4Has cuctema
CUMCIICHHS.
3 Apudmernueckue ornepanuu 1 1 26
B JIBOMYHOM CHCTEME
CUHUCIICHUS
BocsMmepuuHnas cuctema
4 P 1 1 26
CUHUCJICHUS
MlectHanuaTepruyuHas
5 Anatep 1 1 10
CHCTEeMa CUUCIICHUS
[TpoBepounas pabora o Teme
6 POBEPOTHAL 1 1 10
«CucTeMbI CUUCTICHUS
7 1 1 24 bubmuorexa [JOK
OTHYECKHE BHICKA3bIBAHMS
https://m.edsoo.ru/8al1657fa
Jlormaeckue orepamuu «m,
8 pat 1 24
CHITHAY, KHE»
9 Onpenenenrne HCTUHHOCTU 1 1
COCTABHOI'O BBICKA3bIBAHUS 14.11
10 Ta0nuIbl HCTHHHOCTH 1 1 14.11
11 Jlornueckue 3MeMeHThI 1 28



https://m.edsoo.ru/8a1649e0
https://m.edsoo.ru/8a1657fa

12

KonrtponsHas pabora no Teme
«DJIEMEHTELI MATEMATHUECKON
JIOTUKH

28

13

14

[TonsiTue anropurma.
Hcnonaurenu anroputMoB

CaolicTBa aJirOpuT™MA.
CrniocoOsl 3anucu aaropurMa

13.12

bu6mmoreka [IOK
https://m.edso0.ru/8a179606

15

AnroputMuueckas
KOHCTPYKIUS «CII€OBAHUEY.
JIuHeHbIN anropuT™

27.12

16

AnroputMuyeckas
KOHCTPYKIIUS «BETBJICHHUEY:
MIOJTHASI ¥ HETIOJTHAs! (POPMBI

17

18

AnaropurMuyeckas
KOHCTPYKIIUS «TTOBTOPEHUEY

(DOpMa.]'ILHOG HCIIOJIHCHHC
ajropurma

bubmuorexa [JOK
https://m.edso0.ru/8a17998a

bubmuorexa [JOK
https://m.edso0.ru/8al79aac

19

Pa3zpaboTka HECTTOXKHBIX
QJIITOPUTMOB C
HCITOJIB30BAHUEM IIUKIIOB JJIs1
yrpaBiaeHHUs POPMaTbHBIMU
HCTIIOTHUTENSIMHU

bu6mmorexa [IOK
https://m.edso0.ru/8al179e1c

20

Pa3zpaboTka HECTTOXKHBIX
aJITOPUTMOB C
UCIIOJIb30BAHUEM IHKIIOB U
BETBJICHUH JUTS yIIPaBICHUS
¢dbopmanbHBIMU
UCTIOJTHUTEISIMU

21

BrinosiHeHue anropuTMoB

22

O6o06menue
cUCTEMaTH3aINsI 3HAHUH.
KonTponbhas pabota no teme

bu6mmoreka [IOK
https://m.edso0.ru/8al7al8c



https://m.edsoo.ru/8a179606
https://m.edsoo.ru/8a17998a
https://m.edsoo.ru/8a179aac
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a17a18c

«VICIOTHUTENN U aNTOPUTMBI.
AnropurMHuYECcKHe
KOHCTPYKLIUN

23

24

SI3BIK IPOrpaMMHPOBAHHS.
Cucrema nporpaMMHpOBaHUS
[Tepemennsie. Onieparop
IIpYCBauBaHMs

25

IIporpammupoBanue
JIMHENHBIX AJITOPUTMOB

26

27

28

Pa3paboTka nporpamm,
COZIepIKAIUX ONEepaTop
BCETBJICHUA
JlnaoroBas OTJIaKa
porpaMm

[uxka ¢ ycioBuem

29

30

[{ukn ¢ nepemeHHON

O06paboTka CHUMBOJIBHBIX
JTAHHBIX

bu6mmoreka [IOK
https://m.edsoo.ru/8al7ac4a

bu6nmoreka [JOK
https://m.edso0.ru/8al7ad6c

31

O0600mmenue u
cHCTeMaTHh3anus 3HaHU| 110
Teme «SI3bIk
MIPOTrpaMMHUPOBAHUS

32

AHanu3 anropuTMOB.
Ompenenenne BO3MOXKHBIX
pe3yabTaToOB paboThI
JIrOpUTMa MU 3aJaHHOM
MHO’KECTBE BXOJHBIX JaHHBIX

33

AHanu3 anropuTMOB.
Omnpenenenne BO3MOKHBIX
BXO/THBIX JTAaHHBIX,



https://m.edsoo.ru/8a17ac4a
https://m.edsoo.ru/8a17ad6c

MPUBOJSIINX K JAHHOMY
pe3yJibTary

Pe3epBHbIil ypok.
Ob6o06menne u

34 cucTeMaTu3alys 3HAHUI 1 1
YMEHHH IO KypCy
nHpOpMaTUKH § Kilacca
OBIIEE KOJIMYECTBO YACOB 34 12

I10 ITPOIT'PAMME




ITHOYPOYHOE IINTAHUPOBAHME

80 KJIACC
KoaudecTBO yacoB JlaTa Jara
Ne JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kontposbubie  IIpakTtHuyeckue H3yYeHUS U3yeHUH
n/n Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI 10 IJIAHY daxr
Heno3unmonusle u
1 1 08 bubmuoreka [JOK
[MO3ULIMOHHBIE CUCTEMBI
https://m.eds00.ru/8a1649e0
CUHCIIEHUS
5 PasBepuytas ¢opma 3anucu 1
quciia
JIBonuHas cucteMa
cumncieHus. Apudmernyeckue
3 pudver: 1 1 22
OTICpallMK B JIBOMYHOMN
CUCTEME CUYUCIICHUSA
BocbMmepuunas cucrema
4 P 1 1
CUHCIIEHUS
IIlecTHAagaTepUUHast CHCTEMA
5 p 1 1 06
CUHCIIEHUS
5 [TpoBepounas pabota o Teme 1 1
«CHCTEMBI CUHCIEHUSY
bu6mmorexa [IOK
7 Jlornueckue BEICKA3bIBAHUS 1 20
https://m.edsoo0.ru/8al1657fa
3 Jlornueckue oneparuu «u», 1
KUTIHY, «HE
OmnpeneneHue UCTUHHOCTH
9 P 1 1 10
COCTaBHOI'O BBICKA3LIBAHUS
10 TabnuIbsl HCTUHHOCTH 1 1
11 Jlornueckue 31eMeHTHI 1 24



https://m.edsoo.ru/8a1649e0
https://m.edsoo.ru/8a1657fa

12

KonTtponbHast pabora o Teme
«IJIEMEHTHI MATEMATUUECKON
JIOTHKW

13

14

ITonsiTue anropurma.
Hcnonnaurenu aroputMoB

CBolicTBa airopuT™Ma.
CrniocoOsl 3anucu aaroputMa

bu6mmoreka [IOK
https://m.edso0.ru/8a179606

15

AnropurMuyeckas
KOHCTPYKIIUS «CIICIOBAHUEY.
JIvHeHbIN anroput™

22

16

AnropurMuyeckas
KOHCTPYKIIUS «BETBICHUEY:
MIOJTHASI ¥ HETIOJTHAs! ()OPMBI

17

18

AnropurMuyecKas
KOHCTPYKLUSI «TIOBTOPEHUE)

d)opMaanoe HUCIIOJIHCHUC
ajiropurma

bubmuorexa [JOK
https://m.edso0.ru/8a17998a

bubmuorexa [JOK
https://m.edso0.ru/8al79aac

19

Pa3paboTka HECIIOKHBIX
AITOPUTMOB C
HUCIIOJIb30BAHUEM IIUKJIOB IJIS
yrpaBiaeHus: GopMaTbHBIMU
WCTIOTHUTENSIMU

bu6mmorexa [IOK
https://m.edso0.ru/8al179e1c

20

Pa3paboTka HECIIOKHBIX
AIITOPUTMOB C
UCIIOJIb30BAHUEM IMKIIOB U
BETBIICHUH JUTS yIIPABICHUS
bopmanbHBIMU
UCTIOTHUTEIISIMH

21

BrinosiHeHUE anropuTMOB

22

0O00011eHne n
CUCTEMAaTU3alysI 3HaHUH.
KonTponbhast pabota no teme

bu6mmorexa [IOK
https://m.edso0.ru/8al7al8c



https://m.edsoo.ru/8a179606
https://m.edsoo.ru/8a17998a
https://m.edsoo.ru/8a179aac
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a17a18c

«McrnonHUTENN U AITOPUTMBI.

AnropurMuuecKue
KOHCTPYKLIUN»

23

24

SI3BIK MpOrpaMMHUpPOBAHUS.
Cucrema nporpaMMHUpOBaHUs
ITepemennbie. Oneparop
IIpUCBanBaHUs

25

[IporpammupoBanue
JMHENHBIX AITOPUTMOB

26

27

28

Pa3zpaboTka nmporpamm,
COJepIKAIINX OIEPaTOp
BCTBJICHUA
Juanorosas oTiiaaKa
porpaMm

[uxka ¢ ycioBueM

29

30

Luki ¢ mepeMeHHOM

O06paboTka CUMBOJIBHBIX
JTAHHBIX

bu6mmoreka [IOK
https://m.edsoo.ru/8al7ac4a

bu6nmoreka [JOK
https://m.edso0.ru/8al7ad6c

31

0O0001eHue u
cUcTeMaTu3aIys 3HaHuH 110
TeMme «SI3bIK
IPOrpaMMHUPOBAHUSD)

32

AHanu3 alnropuTMoB.
Ornpenenenrie BO3MOXKHBIX
pe3yIbTaTOB PaOOTHI
IrOpUTMa TPU 33JaHHOM
MHOJKECTBE BXOIHBIX JTaHHBIX

33

AHanu3 alnropuTMoB.
Ornpenenenre BO3MOXKHBIX
BXOJIHBIX TaHHEBIX,



https://m.edsoo.ru/8a17ac4a
https://m.edsoo.ru/8a17ad6c

MPUBOISIINX K JAHHOMY
pe3yJibTaTty

PesepBHbIil ypok. O600611IcHIE
Y CHUCTEMaTU3alusl 3HAHUN U

34 .
YMEHUH 110 KypCy

uHpOpPMATUKHU 8§ Kiacca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

12




INOYPOYHOE IINTAHUPOBAHHUE

9a KJIACC
N KosmuecTBo yacos Hdara Hara DJIeKTpPOHHbIe HU(POBLIE
u/n Tema YpoOKa Beero KOHTpOJILHLIe HpaKTI/I‘IGCKI/Ie N3y4YeHMUsI N3y4YeHUsI oﬁpasosaTeJIbele
padoThI padoTshI IUIaH (pakr pecypchl

1 I'moGanbhas cets UuTepHuer. IP- 1 1
azpeca y310B. bosbiine nanHbpie

2 NudopmarnmonHas 6€30macHOCTb 1
VYder nousATHs 00 HHPOPMALMOHHOM

3 0€30MaCHOCTH IIPH CO3JIaHUH 1 1 -6
KOMIUIEKCHBIX HH(POPMAIIHOHHBIX
00BEKTOB B BUJIE BEO-CTPAHHMI]

bu6mmoreka [IOK

4 Bune! nestenpHoctu B cetn UHTEpHET 1 hitps://m.edso0.ru/8al7b8e8
OO6nayHble TEXHOJIOTHH.

5 Hcnonb3oBanue onnaH-oduca as 1 1 10 bubmorexa [IOK
PA3PAGOTKH JOKYMEHTOB https://m.edsoo.ru/8al7bale
O06o0011eHre U cucTeMaTu3alus
3HaHuii 1o TeMaM «I mobanpHas ceTh

6 WuTepHeT u crpareruu 6e301macHOro 1
MOBEJICHUS B HEi», «Pabora B
WH()OPMAITMOHHOM MPOCTPAHCTBEN»

7 Mogenu u MOAEIUpPOBaHUE. 1 24
Knaccudukanuu moneneit

8 TabnuuHbIe MOAETH 1 1
Pa3zpaboTrka ogHOTAOMMYHON 6a3bI

9 naHHbIX. CoCTaBI€HUE 3aITPOCOB K 1 1 14

0a3e MaHHBIX



https://m.edsoo.ru/8a17b8e8
https://m.edsoo.ru/8a17ba1e

I'pad. Becosas marpuia rpada.
JlnvHa myTy MeX1y BEpLINHAMU

10 rpada. Beraucnenue koaudyecTra
nyTeil B HalpaBJICHHOM
AIMKJINYecKOM rpade
1 Hepeso. Ilepebop BapuaHTOB C -8
MOMOIIIBIO JIepeBa
12 MaremaTruecKkoe MOJCIIUPOBAHHE bubmmorexa LIOK
https://m.edsoo.ru/8a17¢392
13 DTanbl KOMIIBIOTEPHOTO 12.12
MO/JICIIMPOBAHUS
O06001IeHNEe U CHCTeMaTU3aHs
14 3HaHuil. KoHnTposibHas padoTta o reme
«MoJienmupoBaHie Kak METO/T
TIO3HAHUS
Pa3buenue 3amaun Ha moa3anavun.
CocraBieHue alropuTMoB U
15 IIPOrpamMM C MCHOJIb30BaHUEM 26
BETBJICHUH, ITUKJIOB U
BCIIOMOTATEIILHBIX aJITOPUTMOB
16 OnHOMEpHBIE MAaCCHBBI 26
17 Tumnossle anropuT™Mel 00pabOTKU bubnuoreka [IOK
MacCHBOB https://m.edso0.ru/8al17cd60
18 CopTupoBKa MaccuBa
bu6mmoreka [IOK
19 ObpaGoTka noTOKA AAHHELX https://m.edsoo.ru/8al17d01c
O06o01IeHre U cucTeMaTH3alus
20 3Hanuii. KontposnbHas pabota o teme

«Pa3paboTka anropuTMoB U
IpOrpaMm»



https://m.edsoo.ru/8a17c392
https://m.edsoo.ru/8a17cd60
https://m.edsoo.ru/8a17d01c

VYnpasnenue. Curnan. O0parHas

21
CBSI3b
22 PoGoTu3npoBaHHBIC CHCTEMBI
DIIeKTpOHHBIE TaOIUIIBI. THITBI
23 JAHHBIX B sIMEUKaX JIEKTPOHHOU
TaOJIULIBI
24 PenaxtupoBanue u popmMaTUpOBaHUE
Ta0JIuUII
Bcerpoennbie KI[UU JJIs [IOMCKa
25 MaIZ];C)HMYMa, B?ZII{{HMyMa, CYMMBI H bubmnorexa LIOK
https://m.edso0.ru/8a17d990
cpenHero apu(pMeTUIecKoro
26 CopTtupoBka u GUIbTPALKS JaHHBIX B
BBIZICIIEHHOM J{HAaIIa30He
97 [Moctpoenne auarpamm u rpaduKoB B
3JIEKTPOHHBIX TAOJIHIIAX
08 OtHOcuTeIbHAs, a0COIIOTHAS U
CMEIIIaHHAas aJpecarus
29 YcnoBHBIC BBIYUCIICHUS B
ANEKTPOHHBIX TaOIHIIAX
30 O6paboTka 6osbImUX HAOOPOB
JIAHHBIX
31 HucnenHoe MOJEIMPOBAHHE B bubnnoreka [JOK
9JIEKTPOHHBIX TAOJUIIAX https://m.edsoo.ru/8al7eaca
O06o01IeHre U cucTeMaTU3aIus
32 3HaHUH N0 TeMe «DIEKTPOHHBIE
TaOIULIB»
Ponb nHGOPMAIIMOHHBIX TEXHOJIOTHN BuGmorexa LOK
33 B Pa3BUTUU 3KOHOMHUKHU MUPA,

CTpaHbl, pCruoHa

https://m.edsoo.ru/8al7ed54
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ITHOYPOYHOE IINTAHUPOBAHME

96 KJIACC
N KosmuecTBo yacos Hdara Hara DJIeKTpPOHHbIe HU(POBLIE
u/n Tema YpoOKa Beero KOHTpOJILHLIe HpaKTI/I‘IGCKI/Ie N3y4YeHMUsI N3y4YeHUsI oﬁpasosaTeJIbele
padoThI padoTshI IUIaH (pakr pecypchl

1 I'moGanbhas cets UuTepHuer. IP- 1 01.09
azpeca y310B. bosbiine nanHbpie

2 NudopmarnmonHas 6€30macHOCTb 1
VYder nousATHs 00 HHPOPMALMOHHOM

3 0€30MaCHOCTH NP CO3/IaHUU 1 1 15
KOMIUIEKCHBIX HH(POPMAIIHOHHBIX
00BEKTOB B BUJIE BEO-CTPAHHMI]

bu6mmoreka [IOK

4 Bune! nestenpHoctu B cetn UHTEpHET 1 hitps://m.edso0.ru/8al7b8e8
OO6nayHble TEXHOJIOTHH.

5 Hcnonb3oBanue oHnafH-oduca as 1 1 29 bubmorexa [IOK
PA3PAGOTKH JOKYMEHTOB https://m.edsoo.ru/8al7bale
O06o0011eHre U cucTeMaTu3alus
3HaHuii 1o TeMaM «I mobanpHas ceTh

6 WuTepHeT u crpareruu 6e301macHOro 1
MOBEJICHUS B Hei», «Pabora B
WH()OPMAITMOHHOM MPOCTPAHCTBEN»

7 Mogenu u MOAEIUpPOBaHUE. 1 13
Knaccudukanuu moneneit

8 TabnuuHbIe MOAETH 1 1
Pa3zpaboTrka ogHOTAOMMYHON 6a3bI

9 naHHbIX. CoCTaBI€HUE 3aITPOCOB K 1 1 27

0a3e MaHHBIX



https://m.edsoo.ru/8a17b8e8
https://m.edsoo.ru/8a17ba1e

I'pad. Becosas marpura rpada.
JlnvHa myTy MeX1y BEpLINHAMU

10 rpada. Beraucnenue koaudyecTra
nyTeil B HalpaBJICHHOM
AIMKJINYecKOM rpade
1 Hepeso. Ilepebop BapuaHTOB C 27
MOMOIIIBIO JIepeBa
12 MaremaTrueckoe MOJSITHPOBAHHE bubmmorexa LIOK
https://m.edsoo.ru/8a17¢392
13 DTanbl KOMIIBIOTEPHOTO 10
MO/JICIIMPOBAHUS
O06001IeHNEe U CHCTeMaTU3aHs
14 3HaHuil. KoHnTposibHas padoTta o reme
«MoJienmupoBaHie Kak METO/T
TIO3HAHUS
Pa3buenue 3amaumn Ha Mo3a1auu.
CocraBieHue alropuTMoB U
15 MIPOrpamMM C UCTOJIb30BaHUEM 24
BETBJICHUH, ITUKJIOB U
BCIIOMOTATEIILHBIX aJITOPUTMOB
16 OnHOMEpHBIE MAaCCHBBI 24
17 Tumnossle anropuT™Mel 00pabOTKU bubnuoreka [IOK
MacCHBOB https://m.edso0.ru/8al17cd60
18 CopTupoBKa MaccuBa
bu6mmoreka [IOK
19 Obpaboria NoTOKA AAHHBIX https://m.edsoo.ru/8a17d01c
O06o001IeHre U cUCTeMaTU3alus
20 3Hanuii. KontposnbHas pabota o teme

«Pa3paboTka anropuTMoB U
IpOrpaMm»
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA3ZOBATEJIBHOT'O ITPOHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

» Uudopmaruka, 8 xnace/ bocosa JI.JI., bocoBa A.1O., Akumoneproe obmiectBo «M3narensctBo «IIpocBerienne»
* Uadopmaruka, 8 xnace/ Cemakun W.I'., 3amorosa JI.A., Pycakos C.B., [llectakora JI.B., Akiinoneproe obmiectBo «M3garensctBo «IIpocBemenue

* Undpopmaruka, 9 knacc/ Cemakun W.I'., 3anorosa JI.A., Pycakos C.B., lllectakosa JI.B., AkunonepHoe o6mectBo «M3natensctBo «IIpocBemenue

METOANUYECKHUE MATEPHAJIBI U1 YUUTEJIA
Cemakun U.I'. Undopmaruka. [Iporpamma amnst ocHoBHO# mikounsl: 8, 9 kinaccel/ Cemakun .., [{BerkoBa M.C..- M.: BMUHOM. JlaGopatopus 3Hanuit, 2017.
* Cemakun W.I'.,, lllenna T.}O. Meroanueckoe nocobue ans yuutens. — M.: BUHOM. JlaGopatopus 3nanuit, 2011.
JlononHuTeNbHAS IUTEPATYPA ISl yUUTENS:
* [IpenonaBanue 6a3oBoro kypca uadopmatuku B cpenueit mkonue. / Cemakun U. I'., Hleuna T. FO. — M,: JIabopatopus bazosbix 3nanwuii. 2016.

* CTpyKTypUpOBaHHBII KOoHCIIEKT 6a3zoBoro kypca. / Cemakun U. I'.. Bapakcun I'. C. — M.: JIabopaTtopus bazoBbix 3uanuii, 2016.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

Komrmiekt miudpoBsix 06pazoBaresibHbIX pecypcoB (nanee IIOP), nomeniennsiii B Equnyio komteknuio ITOP (http://school-collection.edu.ru/).



http://school-collection.edu.ru/

