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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo wHpOpPMATHKE Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUS COCTaBJieHa HAa OCHOBE TPeOOBaHWI K pe3ylbTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTEeIbHOW MTPOrpaMMbl OCHOBHOTO 00IIero ooOpa3oBanus, mnpeactraBieHHbIx B PI'OC OO0, a Takxke denepanbHON pabodeit
IpOrpaMMbl BOCIIUTAHHUSL.

[Iporpamma no uHpOpMaTUKe AAET MpeICTaBIEHUE O LEIX, OOLIel cTpaTernu 0O0y4eHusl, BOCHUTAHUS U Pa3BUTHUSA 00yYarOMIUXCS CPEICTBAMU
nHpOpMaTUKH Ha 0A30BOM YPOBHE, YCTAHABIMBAET 00s3aTeILHOE MPEIMETHOE COJEpKaHNE, PEAYCMATPUBACT €T0 CTPYKTYPUPOBAHHE 110 pa3jieiaM H
TeMaMm.

[Iporpamma mo wH(pOpMaTHUKE OMpeAeNseT KOIWYECTBEHHbIE M KauyeCTBEHHBbIE XapaKTEPUCTUKH y4eOHOro MaTepuana Uisl KakIoro roja
W3y4YEHUs, B TOM YHCJe IJIS COAEPKATeNbHOIO HAMOJHEHHUS Pa3HOTO BHIA KOHTPOJS (IPOMEXYTOYHOW aTTecTaluy OOydaloIIMXCsl, BCEPOCCUHCKUX
MIPOBEPOYHBIX pabOT, TOCYJAPCTBEHHON UTOTOBOM aTTECTAIINH).

[Iporpamma mo uH@OpMATHKE SBISETCS OCHOBOM Ui COCTABJIEHUS aBTOPCKHUX Y4YEOHBIX IMPOrpaMM, TEMaTHYECKOro IUIAaHMPOBAHHS Kypca
YUUTETIEM.

Hensamu n3yuenus nHGOPMATUKUA HA YPOBHE OCHOBHOTO OOIIEr0 00pa30BaHUs SABISIOTCS:

(hopMHpOBaHHE OCHOB MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS HAyKH WH(POPMATHUKH, JOCTHKCHHSM HAy4YHO-
TEXHUYECKOTO Mporpecca U 00IIeCTBEHHOM MPaKTUKH, 32 CUET pa3BUTHS NPEICTaBICHUNA 00 HHGOpMAIIMU KaK O BaKHEHIIeM CTpaTeruueckoM pecypce
pa3BUTHUSL JTMYHOCTH, FOCYAApCTBa, OOIIECTBA, MOHUMAHMS POJU UH(DOPMAIMOHHBIX MPOIECCOB, UH(OOPMALMOHHBIX PECYpPCOB U HMH(MOPMALMOHHBIX
TEXHOJIOTHH B ycIoBUAX U(POBOIl TpaHchopMaIii MHOTHX cep KU3HU COBPEMEHHOTO O0IIeCTBa;

o0ecrieyeHne YCIIOBHM, CIIOCOOCTBYIOIIMX PAa3BUTHIO AJITOPUTMHUYECKOTO MBINUICHUS KaK HEOOXOIUMOTO YCIOBHS HpPOQPEeCcCCHOHATHHON
JeSATETLHOCTH B COBPEMEHHOM MH(OPMAIIMOHHOM OOIIECTBE, MPEIIOJIaraoniero crnocoOHOCTh 00yJaromerocsi pa3ouBaTh CIOXKHBIC 3a7a4d Ha 0oJiee
MPOCTHIE MOJ133/1a4H, CPAaBHUBATh HOBBIC 33/1a4U C 33/1a4aMU, PEIIEHHBIMH paHee, ONPEIeNITh Iary A JOCTUKEHHsSI pe3yJbTara U TaK J1ajiee;

(opMHUpOBaHKE U PAa3BUTHE KOMIIETEHIMH 00yyaromuxcs B 00JacT UCHOIb30BaHUs MH()OPMAITMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTUH, B TOM
qrcie 3HAaHWH, YMEHHH ¥ HAaBBIKOB pabOThl ¢ MHPOpMALUEH, TpOrpaMMUpPOBAaHHSI, KOMMYHHKAIIMA B COBPEMEHHBIX HHU(POBBIX Cpelax B YCIOBHUSIX
obecrieueHnss THPOPMAITMOHHOM 0€30MaCHOCTH JTUYHOCTH 00YUaIOIIEerocs;

BOCIHTAHNUE OTBETCTBEHHOT'O M M30MPATEILHOTO OTHOIICHHUS K MH(OpPMALUU ¢ YYETOM MPABOBBIX M STUUYECKUX ACHEKTOB €€ pachpOoCTpaHEHUs,
CTpEMJICHUSI K TPOJOJDKEHUIO 00pa3oBaHUs B 00JacTH MH(GOPMAIMOHHBIX TEXHOJIOTUH U CO3MIATEIbHON JESITEIbHOCTH C NMPUMEHEHUEM CpE/ICTB
UH(POPMALMOHHBIX TEXHOJIOTHH.

Nudopmatrka B 0CHOBHOM 00111eM 00pa30BaHUU OTPaKaeT:

CYIIHOCTh MH(OPMATHKM KaK HAyYHOW JTUCIHUIUIMHBI, H3y4alolled 3aKOHOMEpPHOCTH TMPOTEKAaHHS M BO3MOXKHOCTH aBTOMAaTH3aIllUU
MH(POPMAIMOHHBIX MPOILIECCOB B PA3JIMYHBIX CHCTEMAX;

OCHOBHBIE 00J1aCTH IPUMEHEHUSI THPOPMATUKH, TIPEKIE BCEro MHPOPMAITMOHHBIE TEXHOJIOTHH, YIIPABICHHE U COLIMATIBHYIO cdepy;

MEXTUCIIMIDTHHAPHBIN XapakTep HHPOPMATUKA U HHOOPMAIIHOHHOHN e TEIIbHOCTH.



Nzydenue nHpOpPMATUKH OKa3bIBAET CYIECTBEHHOE BIHMSIHME HAa (OPMHUPOBAHHE MHPOBO33PEHHs OOYUaIOIIErocs, €ro >KU3HEHHYIO MO3HIIHMIO,
3aKJIaIbIBACT OCHOBBI MOHUMAHMSI MPHHIUIIOB (DYHKIIMOHUPOBAHUS U MCIIOIB30BaHM HH)OPMAIIMOHHBIX TEXHOJIOTHH KaK HEOOXOIMMOT0 HHCTPYMEHTA
IIPAKTUYECKH JIIOOOM MAEATENbHOCTH W OJHOIO W3 Haumbosiee 3HAYMMBIX TEXHOJOIMUYECKUX [JOCTH)KEHUH COBpPEMEHHOW IuBWIM3alUuu. MHorue
IpeMETHbIE 3HaHUSA M CIIOCOOBI JIEATEIBbHOCTH, OCBOCHHBIE OOYYarOIMMUCS NpPU HU3Y4EHUU WHGPOPMATHUKM, HAXOASAT NMPUMEHEHHE KaK B paMKax
00pa30BaTEeNLHOIO Ipolecca MPU U3YYEHUH APYTHX MPEIMETHBIX O0JacTei, TaKk M B HMHBIX >KU3HEHHBIX CHUTYallUsAX, CTAHOBATCS 3HAYUMBIMU JUIS
(hopMHpOBaHUS Ka4E€CTB JIMYHOCTH, TO €CTh OPUEHTUPOBAHBI Ha (HOPMUPOBAHHE METANIPEIMETHBIX M IMYHOCTHBIX PE3yJIbTATOB O0YUYCHHUSI.

OcHoBHbIe 3a71a4K yueOHoro npeamera «MubopmaTuka» — chopMupoBaTh y 00yUarOIMIUXCS:

NIOHUMaHHUE NPUHIMIIOB YCTPOWCTBA M (DYHKIIMOHMPOBAHUS OOBEKTOB LU(POBOTO OKPYXKEHHUS, NMPEICTaBICHUS 00 HCTOPUM M TEHIEHIMSIX
pa3BuTHs HH(GOPMATUKH NIeproia M(poBoil TpaHcHOopMaIK COBPEMEHHOTO 00IIECTBA;

3HAaHUSl, YMEHUS M HAaBBIKM T'PaMOTHOW MOCTAHOBKH 3aJad, BO3HUKAIOIIMX B TPAKTUYECKOH NESITETBHOCTH, JJIS MX PEIICHUS C MOMOIIBIO
WH(POPMAIIMOHHBIX TEXHOJIOTHIA, YMEHHSI ¥ HABBIKM (POPMATTU30BAHHOTO OTIMCAHUS IIOCTABIICHHBIX 3a7a4;

6a30Bble 3HaHUSA 00 HH(OPMALIMOHHOM MOJAEIMPOBAHNH, B TOM YHCIIE O MATEMaTHYECKOM MOJIETUPOBaHUH;

3HaHUE OCHOBHBIX AJTOPUTMHUYECKUX CTPYKTYp W YMEHHE IMPHUMEHATh ATH 3HAHMSA JUISI TOCTPOEHHUS aJrOPUTMOB pEIIeHHs 3a7ad Mo HX
MaTeMaTHYECKUM MOJICIISIM;

YMEHUS ¥ HABBIKM COCTaBJICHHS IPOCTHIX MPOTPAMM TI0 TIOCTPOCHHOMY aJITOPUTMY Ha OJHOM U3 SI3BIKOB IMPOTPaMMHUPOBAHUS BEICOKOTO YPOBHSI,

YMEHUS U HaBBIKM H(QQPEKTHUBHOIO HCIOJb30BaHUS OCHOBHBIX THUIIOB NPUKIAAHBIX HporpamMMm (IpUJIOXKEHWH) oOIIero Ha3Ha4eHUus U
MH(GOPMAIIMOHHBIX CHCTEM JJIsl PEIIEHUs] ¢ UX MOMOINBI0 MPAKTUYECKUX 3a/ady, BiajeHHe 0a30BHIMH HOpMaMH HMH(OPMAIIMOHHON 3TUKU U IpaBa,
OCHOBaMH MH(POPMALMOHHON OE€30MIaCHOCTH;

YMEHHE TPaMOTHO HHTEPIPETHPOBATH PE3yJbTAThl PEIICHUsS MPAKTHUYECKUX 3a7ad C MOMOIIBI0 MH(POPMAIMOHHBIX TEXHOJOTHH, MPUMEHSTH
HOJY4YEeHHBIE PE3YIbTaThl B IPAKTUYECKOH NEATETbHOCTH.

Henu n 3agaun u3yueHust THQOPMATUKU HA YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHUs ONPENENiOT CTPYKTYPY OCHOBHOTO COJIEpKaHHsI y4eOHOTro
IpeaMeTa B BUJIE CICAYIONIMX YETHIPEX TEMAaTHYECKUX Pa3/IeIIOB:

uupoBasi FpaMOTHOCTb;

TEOPETUYECKHE OCHOBBI MH(POPMATHUKHY;

QJITOPUTMBI U IPOTPAMMHUPOBAHHE;

MH(POPMALIMOHHBIE TEXHOJIOTHH.

Ha u3ydenue unpopmatuku Ha 6a30BoM ypoBHE B 9 kinacce oTBoauTcs 34 yaca (1 yac B Hezieno).



COJEPXAHME OBYUYEHUA

9 KVIACC

HudpoBasi rpaMoTHOCTH

I'no6anbHas cerb UHTEpHeT U cTpaTernu 0€30MacHOro NoBe/ieHUs! B Hel

I'moGanbnas cetb Untepuer. IP-anpeca y3moB. CeteBoe XpaHeHUE JaHHBIX. METOAbl MHANBUAYAIBHOTO M KOJJIEKTUBHOTO Pa3MEIICHUS HOBOU
nHpopmanuu B MHTepHETE. Bonbnive nannaeie (HHTEpPHET-TaHHBIC, B YACTHOCTH JTAHHBIE COIIMATBHBIX CETeH).

[lonatue 00 wuHpopmManuoHHONH Oe3omacHOCTU. YTpo3bl HH(MOPMALMOHHON O€30MacHOCTH HpHU paboTe B II0OATBHOM CETH W METO[bl
npotuBozeiicTBus uM. IlpaBuna GezomacHoi ayreHTH(uKauuu. 3amuTa JuuHOW MHGopMmauuu B MHTepHere. be3omacHble cTpareruu MmoBeleHHs B
Wntepnere. IIpenynpexxaenne BOBICUEHUSI B JECTPYKTUBHBIE M KpUMHUHAIbHBIE (DOPMBI CETEBOW AaKTUBHOCTH (KHOepOyJUIMHT, (pUIIMHT U ApyTrHe
(dhopMmbI).

PaGora B uHGOpMALMOHHOM NPOCTPAHCTBE

Bunsl gearensHoct B MIHTEpHETE, MHTEPHET-CEPBUCHI: KOMMYHUKALIMOHHBIE CEPBUCHI (TIOYTOBAs CIy»k0a, BUA€0-KOH(PEPEHI-CBA3b U JPYTHUE),
CIpaBOYHBIC CIY>KOBbI (KapThbl, PaCIUCAHUS U JPYTUE), TIOUCKOBBIE CIYXKObI, CIIy’)KObl OOHOBJIEHUS MPOTPAMMHOIO OOECTIEUEHUSI M JPYTUE CIYXKOBI.
CepBucsl rocyapcTBeHHbIX yciyr. O0naunble XpaHwiniia JaHHbIX. CpecTBa COBMECTHOM pa3paboTKu TOKYMEHTOB (oHJIalH-oduchl). I[Iporpammuoe
obecrieueHne Kak BeO-CepBUC: OHJIAMHOBBIEC TEKCTOBBIE U IpauuecKue PeJaKTOPbl, Cpeibl Pa3pabOTKU MPOrpaMM.

Teopernuyeckue 0CHOBbI HHPOPMATHKH

MoneaupoBaHue Kak MeTOJ MO3HAHUS

Mopnens. 3agauu, penlaemble ¢ ToMoIIbio MoaenupoBanus. Kiaccupukanuu Mmoaeneil. MarepuanbHblie (HaTypHbIE) U HHPOPMAILIMOHHBIE MOJIEIIH.
HenpepsiBHbIe U AUCKpeTHBIE MOoAenH. MiMuTannonHsle Moaenu. rposeie Moaenu. OLeHKa aeKBaTHOCTH MOJIENIA MOJIEIUPYEMOMY OOBEKTY U LENIIM
MOJICJIUPOBAHMUSL.

Tabnuunsie moaenu. Tabnuia Kak MpeaCcTaBICHNE OTHOIICHUS.

ba3zbr nannbx. OTOOp B TAOIUIIE CTPOK, YAOBIETBOPSIONIMX 33IAHHOMY YCIIOBHIO.

I'pad. Bepmuna, pedbpo, nmyts. OpreHTHPOBaHHBIC W HEOpUEHTUpPOBaHHKIE Tpadsul. J[nuHa (Bec) pedpa. BecoBas marpuma rpada. J[nmuHa mytu
Mexy BepurHaMu rpada. Ilouck ontumansHoro mytH B rpade. HavanpHas BepiinHa (MCTOYHHMK) U KOHEYHAs BEpIIMHA (CTOK) B OPUEHTHPOBAHHOM
rpade. Boruncienne KoauuecTBa myTel B HaIIpaBI€HHOM allUKIMYECKOM rpade.

HepeBo. Kopens, BepmmHa (y3en), ymct, pedpo (ayra) mepesa. Bwicota mepesa. IlomnepeBo. [Ipumepsl mcnonb3oBaHus JepeBbeB. lepebop
BapHaHTOB C TIOMOIIBIO I€PEBA.

Ilonatue maremMaTHueckod Mopaenu. 3ajayd, peliaeMble € MOMOINBI0 MaTeMaTH4ecKoro (KOMIBIOTEPHOT0) MojenaupoBaHusa. Otinuue
MaTeMaTH4eCKOM MOJIEH OT HATYPHOM MOJIENN U OT CJIOBECHOTO (JINTEpaTypPHOT0) OMUCAHUS OOBEKTA.



DTanbl KOMIBIOTEPHOTO MOJICIMPOBAHUS: IOCTAHOBKA 33J1a4H, IOCTPOEHUE MaTEMAaTUUECKOW MOJIETH, IPOrpaMMHasi peanun3alus, TECTUPOBAHUE,
IPOBEJCHNE KOMITbIOTEPHOT'O SKCIIEPUMEHTA, aHAJIU3 €0 Pe3yJIbTaTOB, YTOUHEHUE MOJIEIIH.

AJITOPUTMBI M IPOrPaMMHUPOBAHHE

Pa3paboTka aaropurMoB M NporpamMm

Pazbuenue 3amaun Ha momzamayu. COCTaBICHHE AITOPUTMOB M MPOTPaMM C HCIIOJIB30BAHMEM BETBICHHM, ITUKIOB U BCIOMOTATEIbHBIX
QITOPUTMOB IS YIIPaBJICHUS HCTIONHUTENIeM POOOT mitn ApyrumMu HCIOTHUTEISIMU, TAKUMU Kak Yepemnamika, YepT&XHUK U IPYTHMHU.

Tabnuunble BennunHbl (MaccuBbl). OgHOMepHBIE MaccuBbl. COCTaBlIeHHE U OTJa/IKa IPOrpaMM, pealn3yIolUX TUIIOBbIE alrOpPUTMbI 00pabOTKU
OJIHOMEPHBIX YHCIOBBIX MAaCCHBOB, Ha OJIHOM M3 SI3bIKOB IporpammupoBanus (Python, C++, Ilackans, Java, C#, llIkonbHblil AnropurMudeckuil A3bIK):
3aMOTHEHUE YUCJIOBOTO MAacCHBAa CIIyYalHBIMU YHCIAMHU, B COOTBETCTBUHU C (HOpMYyNOW WM MyTEM BBOJA YHCEN, HAXOXKJIEHUE CYMMBI AJIEMEHTOB
MaccHuBa, JMHEHHBIA MOUCK 33/JIaHHOTO 3HAYEHMS B MacCUBE, MOJCYET AIIEMEHTOB MAacCHBa, yJOBJIETBOPSIOUINX 33JJaHHOMY YCJIOBHIO, HaXOXKICHHE
MUHUMAaJIBHOTO (MaKCUMAIbHOI0) 3JieMeHTa MaccuBa. COpTHPOBKA MacCHBa.

OOpaboTka MOTOKAa JAaHHBIX: BBHIYMCIECHHE KOJIWYECTBA, CYMMbBI, CPEIHEro apu(pMeTHUecKOro, MUHHUMAIbHOTO M MaKCUMAJIbHOTO 3HAYEHUS
3JIEMEHTOB TOCJIEI0BATEIBHOCTH, YI0BIETBOPSIOLUINX 3aJaHHOMY YCJIOBHIO.

Yupasienue

Vnpasnenue. Curnan. O0patrHas cBsa3b. [lomyueHune curHaiaoB oT HUQPPOBBHIX AATYMKOB (KacaHWs, pPACCTOSHUS, CBETa, 3ByKa W JPYTOro).
[Ipumeps! HcnoNb30BaHMs MPUHIUIA OOPAaTHOM CBSI3U B CUCTEMaxX yMpPaBICHHUS TEXHUYECKUMH YCTPOHCTBAMU C MOMOIIBIO TaTYMKOB, B TOM YHCIE B
pPOOOTOTEXHHUKE.

[Ipumepsl poOOTU3MPOBAHHBIX CHCTEM (CHCTEMa YINpaBIIEHUS BI)KEHHEM B TPAHCIOPTHOM CHUCTEME, CBapOYHas JIMHHUS aBTO3aBOAA,
aBTOMATHU3MPOBAHHOE yNpPaBICHUE OTOIJICHUEM IOMa, aBTOHOMHAsl CUCTEMa YIPaBJIE€HUS! TPAHCIOPTHBIM CPEJICTBOM U JPYTHE CUCTEMBI).

NudopMannoHHbIe TEXHOJIOTHH

DJIeKTPOHHBIE TA0JIUIIbI

[TonsTre 00 S7EKTPOHHBIX Tabnwmax. THUIBI NaHHBIX B SYEHKaX JJICKTPOHHOW Tabmumpl. PemakTupoBanue u (opmarupoBaHue TaOJIHII.
Berpoennble GpyHKuMM 1)1 MOMCKa MakKCUMyMa, MUHMMYMa, CYMMBI U cpefHero apupmerudeckoro. COpTHpPOBKa aHHBIX B BBIJIEICHHOM JIHMaIa3oHE.
[TocTpoenue quarpamm (rUCTOrpaMMa, KpyroBasi fuarpamma, ToueyHasi iuarpaMma). BeiOop Timna nuarpaMmel.

[Ipeo6pazoBanue hopmyn npu konupoBanuu. OTHOCUTENbHAS, A0COMIOTHAS ¥ CMEIIaHHAs aJlpecallys.

VYciioBHBIE BBIYMCICHUS B DJEKTPOHHBIX TaOiuuax. CyMMHpOBaHHE M TOJACUET 3HAYCHMI, OTBEYAIOUIMX 3aJaHHOMY YycioBuio. OOpaboTka
00J1b1IMX HAOOPOB JAaHHBIX. YHUCIEHHOE MOJIEIMPOBAHUE B AJIEKTPOHHBIX TA0JIMLIAX.

NudopManmoHHbIe TEXHOJOTHH B COBPEMEHHOM 0011IeCTBE

Ponb nHDOpPMAIIMOHHBIX TEXHOJIOTUH B pa3BUTHH SKOHOMHKHU MHPA, CTPaHbl, peTuoHa. OTKPBIThIE 00pa30BATEIbHBIE PECYPCHI.

IMpodeccun, cpszanubie ¢ WHOOPMATUKOW ©W WH(POPMAIMOHHBIMU TEXHOJOTUSIMU: BeO-AM3aiiHEp, MPOTPaAMMHUCT, Pa3padOTIMK MOOMIBHBIX
MPWIOKEHUH, TECTUPOBILHUK, APXUTEKTOP IPOrPaMMHOr0 00ecTeueHus], CIIEUaINCT [0 aHaJIU3y JJAHHBIX, CHCTEMHBIM aJMUHUCTPATOP.



IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUHSA ITPOIT'PAMMBI 11O HWH®OPMATUKE HA YPOBHE
OCHOBHOTI'O OBIIEI'O OBPA3OBAHUA

N3yuenne wHOpMaTHKM HAa YpPOBHE OCHOBHOTO O0OIIEro 0OOpa3oBaHUs HAIPABICHO HA JIOCTH)KCHHE OOYYarOIIMMUCS

JMYHOCTHBIX, METAIPEIMETHBIX U TMPEIMETHBIX PE3YJITATOB OCBOCHUS CO/ICPIKAHUS YISOHOTO peIMeTa.
JINYHOCTHBIE PE3YJIbTATDI

JINYHOCTHBIE PE3yNbTaThl MMEIOT HAINPABICHHOCTh HA PENICHHE 3a7ad BOCHHTAHMSA, PA3BUTHS M COLHMAIM3ALUN OOYYAIOMIMXCA CPEACTBAMH
y4eOHOTro mpenmera.

B pesynbraTe m3ydeHuss nMHGOpPMATHKM Ha YpOBHE OCHOBHOTO oOmiero oOpaszoBaHus y oOywatomierocsi OyayT cpOpMHUPOBaHBI CIIEAYIOIIHNE
JMYHOCTHBIE PE3yJIbTAThl B YACTH:

1) naTpHOTHYECKOT0 BOCIIUTAHUS

IICHHOCTHOE OTHOIICHHE K OTEYECTBEHHOMY KYJIbTYpPHOMY, HCTOPHUECKOMY W HAyYHOMY HACJIEIHIO, TOHUMAHUE 3HAYCHUS MH(DOPMATHKU Kak
HAayKU B )KM3HU COBPEMEHHOTO OOLIECTBa, BJIAJCHUE JOCTOBEPHOI MHOpMAIMEH O MEPeOBBIX MUPOBBIX U OTEYECTBEHHBIX JOCTHKCHUSX B 00JIaCTH
nHPOPMATUKU U MHOOPMAITMOHHBIX TEXHOJIOTHI, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX O HU(POBOH TpaHC(hOpMAIIMK COBPEMEHHOTO O0IIECTBA;

2) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

OPHMEHTALMs] Ha MOPAJbHBIE IIEHHOCTH W HOPMBI B CHTYallMsIX HPAaBCTBEHHOTO BHIOOpA, TOTOBHOCTH OIIEHUBATH CBOE IOBEJICHHE M MOCTYIIKH, a
TaK)Ke MOBEJCHUE U MOCTYIKU JIPYTUX JIIOJCH C TO3UIMHA HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHHSI MOCJIEACTBHI MOCTYIKOB, aKTUBHOE
HETPHUATUE aCOIMAJIbHBIX ITOCTYIIKOB, B TOM 4Kcie B IHTepHeTe;

3) rpa:kIaHCKOr0 BOCIIUTAHUSA:

NPEACTaBICHHE O COLMAIBHBIX HOPMax W INMPAaBWIAX MEKINYHOCTHBIX OTHOIICHWH B KOJUIEKTHBE, B TOM YHCJIE B COLMAIBHBIX COOOIIECTBAX,
coOuto/ieHre MpaBuil 0€30MacCHOCTH, B TOM YHCJIE HAaBBIKOB 0€30IacCHOTO MOBEJICHMS B MHTEPHET-CPE]E, TOTOBHOCTh K Pa3sHOOOPa3HOM COBMECTHOM
JeATEIILHOCTH TP BBITIOJIHCHUU YYEOHBIX, TO3HABATEIBHBIX 33/1a4, CO3/IaHUU YYEOHBIX MPOSKTOB, CTPEMIICHHE K B3aUMOIIOHUMAHHIO ¥ B3aUMOITOMOIITH
B IIpoIiecce 3TOH y4eOHOH AeATenbHOCTH, TOTOBHOCTh OICHHMBATh CBOE MOBEAECHHE M IOCTYINKH CBOMX TOBAPHIIEH C MO3UIMU HPABCTBEHHBIX H
MIPaBOBBIX HOPM C y4ETOM OCO3HAHUS MTOCIIECTBUI TOCTYIIKOB;

4) HeHHOCTell HAYYHOI0 MO3HAHHUA:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUYECKUX INpeCTaBiIeHUil 00 nHpopmamu, WHHOPMAIIMOHHBIX MpolLeccax U MH()OPMAITMOHHBIX TEXHOJOTHSIX,
COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKU U COCTABIISIONINX 0a30BYI0 OCHOBY JAJIsl IOHUMAHUS CYyITHOCTH
HAay4YHOM KapTUHBI MUPA;

MHTEpeC K OOYyYeHHI0O W TIO3HAHHMIO, JIIOOO3HATENBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K CaMOOOpa30BaHHIO, OCO3HAHHOMY BBIOOPY
HAIpPaBJICHHOCTH U YPOBHsI 00y4YCeHHUs B JaJIbHEUIIIEM;



OBJIQ/ICHUE OCHOBHBIMH HaBBIKAMU HCCJIEIOBATEIbCKON JEATEIbHOCTH, YCTAHOBKA HAa OCMBICICHUE OIbITa, HAONIOJIEHHH, MOCTYIKOB U
CTPEMJICHHE COBEPILIEHCTBOBATH IyTH JTOCTHKEHUS UHAUBUIYAIbHOTO M KOJUIEKTUBHOTO OJIaronoiryqus;

Cc(OPMHPOBAHHOCTh MH(POPMALMOHHON KYJBTYPbl, B TOM YHCJIE HABBIKOB CaMOCTOATENBHOM pabOThl C y4eOHBIMHU TEKCTaMH, CIIPaBOYHOMH
JIUTEPATYPOH, Pa3HOOOPA3HBIMU CPEICTBAMU MH(POPMALIMOHHBIX TEXHOJOTHM, a TAKKEe YMEHHUS CAMOCTOSITENILHO ONpPEAEATh LEeNU CBOEro 00yueHus,
CTaBUTh U (HOPMYITUPOBATH JUIsI ce0s1 HOBBIE 33/1a4M B yuéOe U MO03HABATEIbHOM 1EATEIbHOCTH, Pa3BUBATh MOTUBBI M HHTEPECHI CBOCH MO3HABATEILHON
NESITENIbHOCTH;

5) popmupoBaHus KyJbTYPbI 310POBbS:

OCO3HaHME LIEHHOCTH JKU3HU, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/I0POBbIO, YCTAHOBKA Ha 3/10pOBBIN 00pa3 >KU3HHU, B TOM YHUCIIE U 32 CUET
OCBOCHHMSA U COOIIOICHUS TpeOOBaHMI Oe30MacHOM 3KCITyaTalluy CPeACTB MHPOPMALIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

6) TPy10BOT0 BOCIIUTAHUSA:

HWHTEpeC K MPaKTHUYECKOMY H3Y4YeHHIO mpodeccuit U Tpyaa B cdepax NpodecCHOHAIbHOW AESITENbHOCTH, CBSI3aHHBIX C HH()OPMATHKOM,
IpOrpaMMUPOBAaHUEM U HH()OPMAIMOHHBIMU TEXHOJOTHAMH, OCHOBAaHHBIMH Ha JOCTHKCHMAX HAayKH HMH()OPMAaTHKUM M HAYYHO-TEXHHUYECKOIO
rporpecca;

OCO3HAHHBIM BBHIOOP M MOCTPOEHUE HMHIMBHIYaTbHON TPAaEeKTOPUH OOpA30BaHMSA M KU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX M OOIIECTBEHHBIX
HWHTEPECOB U MOTPEOHOCTEH;

7) IKOJI0rH4eCKOro BOCIIMTAHUS:

OCO3HaHME III00ATBHOIO XapaKTepa SKOJIOTHYECKUX MPoOIeM U MyTel uX pelIeHus, B TOM YHCiIe C YYETOM BO3MOXKHOCTEH MH(POPMALIMOHHBIX U
KOMMYHHKAIIHOHHBIX TE€XHOJIOTHIA;

8) aganTanuu o0yyaromerocss K U3MEeHSIOIIMMCS YCJI0BUSAM COLUAILHON M IPUPOAHOII cpeibl:

OCBOCHME O0YYAIONIMMUCS COLUAIBHOTO OMNbITA, OCHOBHBIX COLMAJIBHBIX POJICH, COOTBETCTBYIOIIMX BEAYyILEH AEATENIbHOCTH BO3PAcTa, HOPM U
NpaBUi OOIIECTBEHHOTO MOBEACHMSA, (OpM COLMAIbHOM KM3HM B TpyIIax M COOOILECTBaX, B TOM YHCIIE CYLIECTBYIOUIMX B BHPTYaJIbHOM
IIPOCTPAHCTBE.

METANPEAMETHBIE PE3YJIbTATbBI

MeTtanpeameTHble pe3ysbTaThl OCBOEHHUS MPOTpamMMbl MO MHGPOpPMATHKE OTPa)KalOT OBJAJCHHE YHHMBEpPCAIbHBIMU YYEOHBIMH ICHCTBUSIMH —
M03HABaTEIbHBIMH, KOMMYHHUKATUBHBIMU, PETYISATUBHBIMH.

I[Ho3naBaTebHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
ba3oBble Jornveckue aelicTBUA:
yMEHHUE ONPENEsATh MOHATHSA, CO3/1aBaTh 0000IIEHNs, yCTaHABIMBATh aHAJIOTUH, KJIACCH(PUIIMPOBATH, CAMOCTOSATEILHO BHIOUpPATh OCHOBAHUS U
KpUTEpUU ISl KIacCHU(PUKAIMU, YCTaHABIMBATh MPUUYMHHO-CIECICTBEHHBIE CBSI3M, CTPOUTH JIOTUYECKHE PACCYKIEHUS, IeNlaTh YMO3aKIIOUCHHUS
(MHIyKTUBHBIC, JETYKTUBHBIC U MO aHAJIOTUH) U BBIBO/IBI,



YMEHHUE CO3/1aBaTh, IPUMEHSTh U MPEOOPa30BhIBATH 3HAKU M CUMBOJIbI, MOJICIIH U CXEMBI JJIS pEIIeHUs] Y4eOHBIX U TTO3HABATENIbHBIX 3a/1a4;

CaMOCTOSITENIbHO BBIOMPATh cr1oco0 pelieHust yueOHo! 3a1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PELICHUS, BBIOMpPATh Hauboiee MOAXOA[IIUN C
y4€TOM CaMOCTOSITENILHO BbIJICIIEHHBIX KPUTEPHUEB).

Ba3oBble ncciegoBaTebcKue 1eHCTBUSA:

(bopMyIHpOBaTh BOMPOCH], (PUKCUPYIOIIKME Pa3pblB MEXIY pPEaJbHBIM M JKEIaTeNbHBIM COCTOSHHEM CHUTYyalluu, OOBEKTa, U CaMOCTOSTEIbHO
YCTAaHABJIMBAaTh UCKOMOE U JIaHHOE;

OLIEHUBATh HA IPUMEHUMOCTb M JOCTOBEPHOCTh UH(OPMALIHIO, IOJYUYEHHYIO B XOJI€ UCCIIEJOBAHUS;

IPOTHO3MPOBATh BO3MOXKHOE JlajlbHENIIIee pa3BUTHE MPOLIECCOB, COOBITUI U UX MOCIEICTBHUS B aHAJIOTUYHBIX WIIM CXOJHBIX CUTYallUsAX, a TAKKe
BBIJIBUT'aTh MPEANOI0KEHUS 00 X Pa3BUTHH B HOBBIX YCJIOBUSAX U KOHTEKCTaX.

Pa6ora ¢ undpopmanmeii:

BBISBJIATH 1epUIUT HHPOPMAIUH, TAHHBIX, HEOOXOAUMBIX I PEIlIeHUs TOCTaBJICHHON 3a/1auH;

NPUMEHATh pa3iMyHble METOAbl, MHCTPYMEHTbI M 3alpoChl NpU IMOMCKE M OTOOpe MHGPOpMAalMM WIM JAHHBIX M3 HCTOYHUKOB C YUYETOM
NIPeUI0KEHHON yueOHOM 3a/jauu 1 3aJaHHbIX KPUTEPHEB;

BBIOMPATh, AaHAIM3UPOBATH, CUCTEMAaTU3UPOBATh U MHTEPIPETUPOBATH HH(POPMAITUIO pa3IHYHBIX BUOB U ()OPM MPEICTABICHUS;

CaMOCTOSITENIbHO BHIOMPATh ONTUMANbHYIO (OpMY IMpeAcTaBIeHUs HHPOPMAIMK U WITIOCTPUPOBATh pelllaeMble 3ajaul HECIOKHBIMU CXEMaMH,
JrarpaMMaMu, HHOM rpaduKoi 1 UX KOMOMHAIMSIMU;

OLIEHUBATh HAAEKHOCTh HH(OPMAIIMU IO KPUTEPHSIM, IPEJIOKEHHBIM YUUTENEM HWIH CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO;

3¢ GEKTUBHO 3alIOMUHATh U CHCTEMAaTU3UPOBATH HH(POPMALIHUIO.

KoMMyHUKaTHBHBIE YHUBEpPcaAIbHbIE YUeOHbIEe 1€ CTBHS

Oo0umenne:

COTIOCTABJISITh CBOU CYXACHUS C CY>KICHHUSIMH JIPYTUX yUYaCTHUKOB JMATIOra, OOHAPYKUBATh Pa3INuMe U CXOJICTBO MO3UIINN;

MyOIMYHO MPEACTABIATh PE3YJIbTAThI BBIOJHEHHOTO ONBITa (IKCIEPUMEHTA, UCCIIEIOBAHUS, IPOEKTA);

CaMOCTOSITEJIbHO BBIOMpATh (opMaT BBICTYIUICHUS C Y4ETOM 3a7ad MPE3CHTAllMM M OCOOCHHOCTEW ayJUTOPUM U B COOTBETCTBHU C HUM
COCTaBJISITh YCTHBIE U MUCHMEHHBIE TEKCTHI C UCTOIb30BaHUEM MIUTFOCTPATUBHBIX MaTepUAIOB.

CoBMmecTHas 1EATEJBHOCTD (COTPYIHHYECTBO):

MOHUMAaTh ¥ WCMOJb30BATH NMPEUMYIECTBA KOMAHIHON W MHIMBHIYaJbHONH pabOThI MpU pEIIEHUH KOHKPETHOW MpOOJIeMBbl, B TOM YHCIE MpU
CO3JIaHUH WH(POPMAIIMOHHOTO MPOYKTA;

MPUHUMATD 11€J1h COBMECTHONM MH(GOPMAIIMOHHON JAESITEIIBHOCTH TI0 cOopy, 00paboTke, mepenade, hopmanu3anud HHGOPMAIMH, KOJUICKTHBHO
CTPOUTH IEHCTBUS 1O €€ JOCTIKEHUIO: PACIPEeNATh PO, JOTOBapUBAThCs, 00CYKIaTh MPOIIECC U PE3yIbTaT COBMECTHOM pabOTHI;

BBIMOJIHATE CBOIO 4acTh paboOThl ¢ MHPOpManuedl win MHOOPMAIMOHHBIM TPOJYKTOM, JOCTUTas KadeCTBEHHOTO pe3yibTara IO CBOEMY
HaIpaBJICHHUIO U KOOPAUHUPYSA CBOU Z[GflCTBI/I?I C APYTMMH YICHAMU KOMAaHbI;



OIICHMBATh KaYeCTBO CBOETO BKJaJa B OOMIM WH(OPMALMOHHBINA MPOAYKT MO KPUTEPHUSM, CAMOCTOSITENILHO C(HOPMYITHPOBAHHBIM YUYACTHHUKAMU
B3aUMOACUCTBUS;

CpPaBHUBATH PE3yJIbTATHI C UCXOIHOM 3a/1aueii W BKJIQ/l KaXO0T0 YjeHa KOMAaH/Ibl B IOCTHKEHUE PE3YJIbTaTOB, Pa3IesiTh chepy OTBETCTBEHHOCTH
Y TIPOSABIISITH TOTOBHOCTD K IIPEIOCTABICHUIO OTYETA MEPE]T TPYIIION.

PerynsiTuBHbIe YHUBepCaJIbHbIE Y4eOHbIE 1eiicCTBUS

Camoopranu3anusi:

BBISIBJISITH B )KU3HEHHBIX U YUEOHBIX CUTYyalUsIX IPOOJIeMbl, TPeOYyIOIIHNE PEIIeHNUS;

OpPUEHTHPOBATHCS B PA3IUYHBIX MOAXO0/IaX K MPUHATHUIO PellIeHUH (MHIUBUAYaIbHOE IPUHATHE PELIeHUH, IPUHATHE PEIICHUN B TPYIIIE);

CaMOCTOSITENILHO COCTAaBJISATh allTOPUTM PEIICHUS 3a/1auMl (MM €T0 4acTh), BEIOMpATh CIOCO0 pelleHus yueOHOU 3aaud ¢ y9€TOM HMEIOIIUXCS
pecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH Mpe/jlaraéMble BAPUAHTHI PELICHUH;

COCTaBIIATh IUIaH AEMCTBUH (IUIaH peaiu3aldyd HAaMEYEHHOTO allfOpUTMa pEIIeHUs), KOPPEKTUPOBATh MPEJIOKEHHBIH QJITOPUTM C YUETOM
MOJTyYeHUs! HOBBIX 3HaHMM 00 N3y4aeMoM OOBEKTE;

JieN1aTh BEIOOP B YCIIOBUSAX MPOTUBOPEUNBOI HHPOpPMAIINH U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMoOKOHTPOJIb (peduiexkcus):

BJIQJIETh CITIOCOOAMU CAMOKOHTPOJISI, CAMOMOTHBAIIUU U PEIICKCUN;

JaBaTh OLEHKY CUTYalluH U Mpeajiarath IaH e€ N3MeHEHUS;

YUUTHIBAaTh KOHTEKCT M TPEIBUICTH TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH NpPU PEIICHUH Yy4eOHOUW 3a7aud, adanTUpPOBATh PEIICHHE K
MCHAKIINMCA 06CTO$ITCHLCTB3,M;

OOBSACHATh NPUYUHBI JOCTUKEHUS (HEJOCTHKEHHS) PE3yJbTaTOB MH(POPMALMOHHON AEATEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY,
yYMETb HaXOJUTh MO3UTUBHOE B MPOU3OILE/IICH CUTYalIH;

BHOCUTH KOPPEKTHBBI B JEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, U3MEHUBILIMXCA CUTYallMd, YCTAHOBIEHHBIX OMIMOOK, BO3HHKIIMX
TPYAHOCTEN;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUSM.

IMOLUMOHAIbHBIN HHTEJJIEKT:

CTaBUTH ce0s1 HA MECTO JPYTOro YeI0BeKa, MOHUMATh MOTHBBI U HAMEPEHUS APYTOTO.

IIpunsiTue cedst U APyrux:

OCO3HaBaTh HEBO3MOXKHOCTh KOHTPOJIMPOBATH BCE BOKPYT JIaXke B YCIOBUAX OTKPBITOTO JOCTYMA K JHOO0BIM 00bEMaM HHPOPMAIIH.

NPEIMETHBIE PE3YJ/IBTATbBI

K xoHI1y 00yuenus B 9 kiacce y o0yuatoierocsi 0yayT copMUPOBaHbI CIEAYIOIIUE YMEHUS:



pa30uBaTh 3a7a4d Ha MOJ3aJa4U, COCTABIATh, BBIIOJIHATh BPYYHYIO M Ha KOMIBIOTEPE HECIOXKHBIC AITOPUTMBI C UCTIOIH30BAHUEM BETBIICHHUIA,
IIUKJIOB M BCIIOMOTATEIIbHBIX aJITOPUTMOB JIJISl YIIPABJICHUS UCTIOJHUTEIISIMH, TaKUMU Kak Pooor, Uepemnamnika, YepTéxHUK;

COCTaBIISITh U OTJAXHUBATh MPOTPaAMMbl, PEAM3YIOLIUE THUIIOBbIE AJTOPUTMbI 00PAOOTKMU YHUCIIOBBIX IOCIIEIOBATEILHOCTENH WM OJHOMEPHBIX
YHCIIOBBIX MAacCHBOB (IIOMCK MAaKCHMyMOB, MUHHMYMOB, CyMMbl WM KOJHYECTBa JJIEMEHTOB C 3aJaHHBIMU CBOMCTBAMM) Ha OJHOM H3 SI3BIKOB
nporpammupoBanus (Python, C++, [Tackans, Java, C#, llIkonbHbBIN ANTopuTMUYecKuii SI3bIK);

PacKpBIBaTh CMBICI TIOHSATHHA «MOJENBY», «MOJCITUPOBAHUEY, OMPEICIATh BUILI MOJEICH, OIEHUBATh aJICKBATHOCTh MOJICIH MOACIUPYEMOMY
O00BEKTY U LEJSIM MOJEIMPOBAHNUS;

UCIOIB30BaTh Tpadbl U AepeBbs ISl MOACTUPOBAHUS CUCTEM CETEBOM M HEPAPXUUECKON CTPYKTYphI, HAXOAUTh KpaTyaliuii myTh B rpade;

BBIOMpATh CMOCOO TPEACTABICHUS JaHHBIX B COOTBETCTBHHM C TIIOCTaBJICHHON 3amayeil (TaOmuipl, cXeMbl, TpaduKH, AUArpaMMBbI) C
UCTIOJTb30BAaHUEM COOTBETCTBYIOIIUX MMPOTPAMMHBIX CPEJICTB 00pabOTKU JaHHBIX;

WCIIOJIb30BaTh 3JICKTPOHHBIC TAOJHUITBI 1T OOPaOOTKH, aHAIHM3a W BU3YAIM3AIlMH YHCIIOBBIX JAaHHBIX, B TOM YHCJIE C BBIJICIICHHEM JIHAaIla30Ha
TaOJUIBI U YIIOPSII0UMBAHHEM (COPTUPOBKOM) €T0 SJIEMEHTOB;

CO3/aBaTh M TPUMEHSATh B JJEKTPOHHBIX TaOMUIaXx (GopMyNbl A Pacu€TOB C HUCIOIb30BAHUEM BCTPOSHHBIX apHPMEeTHUECKUX (YHKIUN
(cyMMupoBaHHE W TIOACYET 3HAYCHUM, OTBEUAIONIUX 3aJIaHHOMY YCIIOBHIO, CpelHee apu]MeTndeckoe, MOUCK MaKCHUMAaJbHOTO M MHHHUMAJIHHOTO
3HAYEHMSI ), a0COIFOTHOM, OTHOCUTEIILHON, CMEIIIAaHHOW aJipecalinu;

UCTIOJIb30BATh 3JIEKTPOHHBIE TaOIUIIBI JIJIs1 YUCICHHOTO MOJISTMPOBAHUS B MPOCTHIX 3a/ladaX U3 Pa3HbIX MPEIMETHBIX 00JacTeil;

WCIIONIb30BaTh COBPEMEHHBIE HHTEPHET-CEPBUCHI (B TOM YHCJIE KOMMYHHUKAIIMOHHBIE CEPBHUCHI, OOJAYHBIC XPAHWUIHUINA TAHHBIX, OHJIANH-
pOrpaMMbI (TEKCTOBBIC U TpadUIeCcKie PEAaKTOPBI, CpeIbl pa3pabOTKH)) B yUeOHOW U TIOBCETHEBHOM e TEIILHOCTH,

MPUBOJIUTL TPUMEPHI HMCIIOIB30BaHMS TCOMH()DOPMAIIMOHHBIX CEPBUCOB, CEPBHCOB TOCYMAPCTBEHHBIX YCIIYT, O00Opa30BaTEILHBIX CEPBHUCOB
NuTepHera B yueOHON U MOBCETHEBHOM NESATEIIBHOCTH;

WCIONIb30BaTh Pa3HYHbIE CPEJCTBA 3alIUTHl OT BPEIOHOCHOTO MPOrPaMMHOTO OOECHEYeHHUs, 3allUIaTh MEPCOHATBHYI0 WH(GOPMAIUIO OT
HECaHKIIMOHUPOBAHHOTO JIOCTYIA U €0 MOCIEACTBHIA (pa3riiallieHus, TOJAMEHBI, YTPAThl JAHHBIX) C YYETOM OCHOBHBIX TEXHOJIOTHYECKUX M COLIUATBHO-
TICUXOJIOTHYECKUX AaCIIeKTOB HCIOJL30BaHUs ceTh HMHTepHEeT (ceTeBas aHOHUMHOCTH, MH(POBOW ClENl, ayTCHTHYHOCTh CYOBEKTOB W PECypCOB,
OIACHOCTH BPEJJOHOCHOTO KOJIa);

pacmo3HaBaTh MOMBITKY U MPEIyNPekAaTh BOBICUCHUE CEOS U OKPYKAIOIINX B JECTPYKTUBHBIC U KPUMUHAIBHBIE (JOPMBI CETEBOM aKTUBHOCTH (B
TOM YHCJI€ KUOSPOYIUTUHT, (PUILTUHT).
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TEMATHYECKOE IINTAHUPOBAHUE

9 KIIACC
KoanuectBo yacos DJIeKTPOHHBIE
HaumeHnoBanue
Ne (undposbie)
pa3aesioB U TeM Kontpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTejbHbIE
NMporpamMmbl padoThI padoThI
pecypchl
Pasznea 1. llndposasi rpamoTHOCTH
I'mobanpHas ceTh
11 WHTepHer u crpaterun 3 0.5 bubnuorexa LIOK
' 0€e30IacHoro ' https://m.edsoo.ru/7f41a7d0
MOBE/ICHUS B HEM
PaGora B
1.2 UH(POPMALMOHHOM 3 1 Bubmmorexa LHOK
' pMat https://m.edsoo.ru/7f41a7d0
MIPOCTPAHCTBE
Nroro no pazaeny 6
Pa3nea 2. Teopernueckue 0CHOBbI HH(POPMATHKH
21 MoaenupoBaHHe KaK 2 1 3 bu6mmoreka [IOK
' METO/ O3HAaHUA https://m.edsoo.ru/7f41a7d0
Hroro no pazaeny 8
Pa3zgen 3. AinropuT™Mbl M1 MPOrpaMMHUpPOBaHHe
Pazpabotka
3.1 aIrOPUTMOB U 6 1 2.5 bubmmorexa [IOK
' P ) https://m.edsoo.ru/7f41a7d0
nporpamm
bub6mmorexa [JOK
32 VYnpasnenue 2
TpaBIIcHH https://m.edsoo.ru/7f41a7d0
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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

Hroro no pazneny

8

Pa3nen 4. UngopManoHHbIe TEXHOJIOTHH

41 DIEeKTPOHHBIE 10 45 bubnmoreka [JOK
' TaOIULIBI ’ https://m.edsoo.ru/7f41a7d0
WNudopmannonnsie
47 TEXHOJIOTHH B | bu6mmoreka [JOK
' COBPEMEHHOM https://m.edsoo.ru/7f41a7d0
oOmiecTBe
Hroro no pazneny 11
Pe3epBHOE BpeMmst 1
BIIEE KOJIMYECTB
OBII © ¢1BO 34 11.5

YACOB I10 ITPOTPAMME
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https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0

IHOYPOYHOE IIVTAHUPOBAHUE

9 KJIACC
KoanuecTBo yacos DIeKTPOHHBIE
Ne HMara undgposbie
Tema ypoka Konrtpoabubie | IlpakTudeckue
n/n Bcero H3y4YeHHud o0pa3oBaTe/bHbIE
padoThbI padoThbI
pecypchbl
I'moGanpHast ceTh Eub 1OK
HOJIMOTEeKA
1 Hureprier. IP-azpeca ! 02.09.2025 | https://m.edsoo.ru/8al7b578
y3710B. bonbiive ganneie
) Nudopmanmonnas | bubnumorexa [IOK
0e30IMacHOCTh 09.09.2025 | https://m.edsoo.ru/8al7b690
VYuyet nonsTus 00
UH(POPMALMOHHOM
0€30MacCHOCTH NPU
3 CO3JJaHUU KOMITJIEKCHBIX 1 bubmorexa HOK
A 16.09.2025 | https://m.edsoo.ru/8al7b7bc
MH(OPMALIMOHHBIX
00BEKTOB B BHJE BEO-
CTpaHMI]
4 Bune! gesrensHOCTH B | bu6nmoreka [JOK
cetu UnTepHer 23.09.2025 | https://m.edsoo.ru/8al7b8e8
OO0avHbIE TEXHOJIOTHH.
Hcnonb3oBanue oHIaliH-
oduca st pa3paboTKu
5 E)K M;[HTOE H]? (06) 1 0.5 bubmorexa HOK
Oy P ' 30.09.2025 | https://m.edsoo.ru/8al7bale

«Pabota B
MH(OPMALIMOHHOM
IPOCTPAHCTBEN
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https://m.edsoo.ru/8a17b578
https://m.edsoo.ru/8a17b690
https://m.edsoo.ru/8a17b7bc
https://m.edsoo.ru/8a17b8e8
https://m.edsoo.ru/8a17ba1e

O6061eHue u
CUCTEMATH3aLMs 3HAHUH
no TemaM «I'obGanbHas
ceTb MHTEpHET 1
CTpaTeruu 0e30MacHOro
noBeseHus B Hel» [1/p
(06) «Pabora B
UH(POPMALTMOHHOM
IPOCTPAHCTBEN

0.5

07.10.2025

bu6mmoreka [JOK
https://m.edsoo.ru/8al7bb36

Mogenu u
MOJICTTUPOBAHUE.
Knaccudukanuu monemnei

14.10.2025

bu6nmoreka [JOK
https://m.edsoo.ru/8al 7be06

Ta6munbie monenu [1/p
(06) Co3nanue u
UHTEPIIpETAIHS
Pa3ITUYHBIX
UH(POPMALIMOHHBIX
MoJIeJei

0.5

21.10.2025

bu6mmorexa [JOK
https://m.edsoo.ru/8al7c04a

Pazpabotka
OIHOTAOINIHON 6a3nl
nmauabeix. CocTaBieHue
3armpocoB K 0a3e JaHHBIX
I1/p (06) PazpaboTrka
OTHOTAOJIMYHOI 0a3kl
JIAHHBIX.

0.5

11.11.2025

10

I'pad. Becoras marpuia
rpada. [yinHa myTH MexXy
BepIIMHAMU Tpada.
Brrurcienue konuuecta
MyTel B HAITPaBJIECHHOM

0.5

18.11.2025

14


https://m.edsoo.ru/8a17bb36
https://m.edsoo.ru/8a17be06
https://m.edsoo.ru/8a17c04a

arukimueckoM rpade I[1/p
(00) Pabora ¢ roTOBEIMU
MOJICIISIMHU

11

Hepeso. Ilepedop
BapHAHTOB C TIOMOIIBIO
nepesa [1/p (06) Pabora ¢
TOTOBBIMH MOJICIISIMA

0.5

25.11.2025

12

MareMaTudeckoe
moenupoBanue [1/p (00)
PaGota ¢ roroBeIMHU
MOACTISAIMHA

0.5

02.12.2025

bu6nunoreka [JOK
https://m.edsoo.ru/8a17¢392

13

DTanbl KOMIIBIOTEPHOTO
moenupoBanus [1/p (00)
[IpeobpaszoBanue
uHbOpMaIUU U3 OJTHOU
(bopMBI MpeicTaBICHUS B

ApPYTy¥O

09.12.2025

bu6munoreka [JOK
https://m.edsoo.ru/8al7c4aa

14

O06o0061IeHuE U
cUCTeMaTH3aInsI 3HaHUMH.
KonTponbhas pabora no
teme «MonenupoBaHue
KaK METOJI O3HAHUS

16.12.2025

Bbubnuoreka [JOK
https://m.edsoo.ru/8al17¢9¢c8

15

Paz6buenue 3amaun Ha
nonzanaun. [1/p (00)
CocraBieHue anropuTMoB
U TIPOTPaMM C
UCIIOJIb30BaHUEM
BETBJICHUH, ITUKJIOB U
BCIIOMOTATEIIbHBIX

0.5

23.12.2025

bu6mmoreka [{OK
https://m.edsoo.ru/8al7cb12

15


https://m.edsoo.ru/8a17c392
https://m.edsoo.ru/8a17c4aa
https://m.edsoo.ru/8a17c9c8
https://m.edsoo.ru/8a17cb12

AJITOPUTMOB

16

OHOMEpHbBIE MaCCUBBI
[1/p (06) Hanucanwme
IPOrpaMM, peaTu3yOIHX
AJITOPUTMBI 3alIOJTHCHUA U
BbIBOJ OMTHOMECPHBIX
MacCHBOB

0.5

30.12.2025

bu6mmoreka [JOK
https://m.edsoo.ru/8al7cc3e

17

Tunosslie AITOPUTMBI
00paboTtku MaccuBoB [1/p
(00) Hanucanue
MIPOrpaMM, PEATU3YIOLINX
aJITOPUTMBI 3aIIOJIHEHUS U
BBIBOJI OJTHOMEPHBIX
MacCUBOB

0.5

13.01.2026

bu6mmoreka [IOK
https://m.edsoo.ru/8al7¢d60

18

CoptupoBka maccuba [1/p
(00) Hanucanue
IPOTPaMM, PEaTH3YIOIIHX
QJITOPUTMBI COPTHPOBKH
MacCUBOB

0.5

20.01.2026

19

O6paboTka moToka
nauubix [1/p (00)
Pa3zpaboTka u ananu3
porpaMm

0.5

27.01.2026

bu6mmorexa [IOK
https://m.edsoo.ru/8a17d01¢

20

O06o061IeHuE U
cUCTEeMAaTH3aInsI 3HaHUMH.
KoHnTtponbHas paboTta mo
teme «Pa3paboTka
AJITOPUTMOB M IPOTPAMM)»

03.02.2026

bu6mmorexa [IOK
https://m.edsoo.ru/8al7dl1ca

21

VYupasnenue. Curnai.

bu6mmoreka [IOK

16


https://m.edsoo.ru/8a17cc3e
https://m.edsoo.ru/8a17cd60
https://m.edsoo.ru/8a17d01c
https://m.edsoo.ru/8a17d1ca

OO6partHas CBs3b 10.02.2026 | https://m.edsoo.ru/8al17d4d6
” PoboTusupoBaHHbie bub6nuoreka [IOK
CHCTEMBI 17.02.2026 | https://m.edsoo.ru/8a17d602
DNEKTPOHHBIE TAOJIUIIBI.
Tunel JaHHBIX B SYEHKAX BuG 1OK
. noInoTeKa
23 DAEKTPOIHON Tabumupt [/p 05 24.02.2026 | https://m.edsoo.ru/8al7d710
(06) OcHOBBI pabOTHI B
OT»
PenaktupoBanue u
24 dhopmaTupoBaHue TabIUIL 0.5 bubnnorexa [IOK
[1/p (006) «PenaktupoBanue ' 03.03.2026 | https://m.edsoo.ru/8al7d832
u ¢popmarupoBanue DT»
Berpoennbie pyHkImu st
MOMCKa MaKCUMYyMa,
MUHUMYMa, CyMMBbI 1
25 CDENHETO 0.5 bubnnorexa [JOK
pea ' 10.03.2026 | https://m.edsoo.ru/8a17d990
apugpmernueckoro I1/p
(06) Ucnonb3oBanue
BCTPOCHHBIX (PYHKIIUH
CopTtupoBka u
WIBTPAIUS JTaHHBIX B
26 g)bl enlejHEOMIl vara3oHe 0.5 bubmmorexa [TOK
A 8 ' 17.03.2026 | https://m.edsoo.ru/8al17db70
I1/p (06) CopTupoBka u
(buIbTpaIUs JAaHHBIX
[TocTpoenue quarpamm u
rpaduKOB B 3JEKTPOHHBIX
27 T§6(£H ax 1/ (06;3 0.5 bubmmorexa [TOK
t P ' 24.03.2026 | https://m.edsoo.ru/8al7e08e

ITocTpoenue nuarpamMm u
rpaduKoB

17


https://m.edsoo.ru/8a17d4d6
https://m.edsoo.ru/8a17d602
https://m.edsoo.ru/8a17d710
https://m.edsoo.ru/8a17d832
https://m.edsoo.ru/8a17d990
https://m.edsoo.ru/8a17db70
https://m.edsoo.ru/8a17e08e

28

OTtHOCHUTENbHAS,
a0COJIFOTHAS U CMEIIaHHas
anpecamus [1/p (00)
«Bperancnenus B 9T»

0.5

07.04.2026

bu6mmoreka [IOK
https://m.edsoo.ru/8al7e2b4

29

VY CII0BHBIE BBIYHCIICHUS B
AJIEKTPOHHBIX TAOJIUIIAX
I[1/p (06) Ucnonb3oBanue
BCTPOEHHBIX (PYHKITHI

0.5

14.04.2026

bu6mmoreka [{OK
https://m.edsoo.ru/8al7e6ba

30

O0paboTka GoNbIIIX
HabopoB gaHHBIX [1/p (00)
O6paboTka yncI0BOU
uHpopmaruu B OT

0.5

21.04.2026

bu6mmoreka [{OK
https://m.edsoo.ru/8al7e87c¢

31

Yucnennoe
MOJICTTMPOBAHUE B
3JICKTPOHHBIX TabJIUIIaxX
I[1/p (06) O6paboTka
YUCJI0BOM MH(pOpMAIIUU B
oT

0.5

28.04.2026

bu6mmoreka [{OK
https://m.edsoo.ru/8al7eaca

32

O06o0061IeHuE U
cHCTeMaTH3aIs 3HaHUH
10 TeMe «DIJIEKTPOHHBIE
Tabnuiby KoHTponabHas
pabora 1o Teme
"DneKTpOHHBIE TAOIUIIBI"

05.05.2026

bu6mmorexa [IOK
https://m.edsoo.ru/8al7ec3c

33

Ponw nundopmanmoHHbIx
TEXHOJIOTHI B Pa3BUTUH
SKOHOMMKH MHpPA, CTPAHbI,
peruona

12.05.2026

bu6mmoreka [IOK
https://m.edsoo.ru/8al7ed54

34

Pe3epBHbIii ypoK.

bu6mmoreka [IOK

18


https://m.edsoo.ru/8a17e2b4
https://m.edsoo.ru/8a17e6ba
https://m.edsoo.ru/8a17e87c
https://m.edsoo.ru/8a17eaca
https://m.edsoo.ru/8a17ec3c
https://m.edsoo.ru/8a17ed54

O000meHue 1
CUCTEMATU3aLMs.
HToropoe moBTOpPEHHE

19.05.2026

https://m.edsoo.ru/8al7eebc

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

34

10.5

19


https://m.edsoo.ru/8a17ee6c

IPOBEPSIEMBIE TPEFOBAHUS K PE3YJIbTATAM OCBOEHHMS OCHOBHOM OBPA30OBATEJILHOM

IMPOT'PAMMBI
9 KIIACCA
Kon . .
IIpoBepsiemble npeaMeTHbIE Pe3yJbTATBI 0CBOCHHS OCHOBHOM 00pa30BaTe/ibHOI NPOrpaMMbl OCHOBHOI'O
TIPOBEPSEMOTO o0uiero oo0pazoBaHus
pe3yJabTara
1 [To Teme «IludpoBas TpaMOTHOCTHY
Hcnonws3oBaTh COBpEeMEHHBIE HWHTEPHET-CEPBUCHI (B TOM 4YHCIIE KOMMYHHUKAIIMOHHBIE CEPBHUCHI, OOJavHbBIC
1.1 XpaHWINILA JaHHBIX, OHJIAMH-IPOrpaMMBbI (TEKCTOBBIE U TpaduuecKue peaakToOpbl, Cpelibl pa3padoTKH) B yUeOHOU U
MMOBCEHEBHOU JIEATEIHLHOCTH
1o [IpuBOMUTE TpPUMEPHl UCIOIL30BAaHUS TEOMH(POPMAIMOHHBIX CEPBUCOB, CEPBHCOB TOCYJAPCTBEHHBIX YCIYT,
' o0Opa3oBaTenbHbIX cepBUCOB MIHTEpHETa B yUeOHOM U MOBCEHEBHOMN S TEIbHOCTH
Hcnonb30BaTh pa3nuyHble CPEICTBA 3alIUTHl OT BPEIOHOCHOTO MPOTPaMMHOIO OOECHedeHus, 3alluilaTh
MEPCOHANTBHYI0 WH(POPMAIIMIO OT HECAaHKIIMOHHPOBAHHOTO JOCTYMA W €r0 IMOCIEICTBUHN (pa3riiallicHus], OJIMEHBI,
1.3 yTpaThl JaHHBIX) C YYETOM OCHOBHBIX TEXHOJOTHYECKUX M COIMAIbHO-IICUXOJOTUYECKUX ACIIEKTOB HMCIIOJIb30BAHUS
cetn MHTepHeT (ceTeBas aHOHUMHOCTh, IU(MPOBON Clie]l, ayTeHTHYHOCTh CyOBEKTOB M PECypCOB, OMACHOCTh
BPEJOHOCHOT'O KO/1a)
L4 Pacrio3naBaTh MOMBITKY U MPEAYNpPEKIaTh BOBJIEUEHHE ce0s U OKPYKAIOUIUX B JECTPYKTUBHBIE U KPUMUHAJIbHBIE
' (hOpMBI ceTeBOI aKTUBHOCTH (B TOM YHCIIE KHOSPOYJUTHHT, (PUILIMHT)
2 ITo reme «Teoperndeckue OCHOBBI HH(OPMATHUKI»
1 PackpbiBaTh CMBICTT MOHATUN «MOJIETBY», «MOACIUPOBAHUEY, ONPEAEISATh BUIAbl MOJENEH, OLIEHUBATh a/IeKBATHOCTh
' MOJICJIM MOJIETTUPYEMOMY OOBEKTY H LIEJISIM MOJIETUPOBAHMS

20



Hcnonb3oBath rpadsl U AepeBbs sl MOJCIUPOBAHUS CHCTEM CETEBOM M HMEpapXU4EeCKOW CTPYKTYpbl, HAXOAUTh

22 KpaTuailmuii myTh B rpage
3 ITo TeMe «ANTOpUTMBI U IPOTPAMMHUPOBAHUEY
31 Paz6uBath 3a7auM Ha MOJ3a/a4M, COCTABIATH, BBIOJHATh BPYUYHYIO U Ha KOMIIBIOTEPE HECIIOXKHBIE aITOPUTMBI C
' HCII0JIb30BAaHNEM BETBJICHHM, IUKIJIOB U BCIIOMOTaTEJIbHBIX aITOPUTMOB JIJISl YIIPaBJICHUS UCIIOJHUTENISIMU
CocTaBisiTh ¥  OTJ@XWBAaTh MPOTPAMMbl, PEATU3YIOIIME THUIOBBIE AJITOPUTMBI  OOPaOOTKHM  YMCIIOBBIX
19 [I0CJIEI0BATEIbHOCTEH WM OJHOMEPHBIX UHCIIOBBIX MACCHUBOB (IIOMCK MAaKCUMyMOB, MUHMMYMOB, CYMMBbI HJIU
' KOJINYECTBA 3JIEMEHTOB C 33JaHHBIMU CBOIMCTBaMH) Ha OJHOM M3 S3bIKOB mporpammupoBanus (Python, C++,
[Tackanb, Java, C#, llIkonbHBINH ANTOpUTMUYECKUN SI3BIK)
4 ITo Teme «MHbOpMATIOHHBIE TEXHOIOTUM»
al Br16upaths crioco0 npeactaBieHHs TaHHBIX B COOTBETCTBUU C IOCTaBJICHHOM 3adaueil (TaOnuibl, cXeMbl, rpaduKkH,
' JMarpaMMbl) ¢ UCHIOIb30BAHUEM COOTBETCTBYIOIIMX MPOrPAMMHBIX CPEJCTB 00pabOTKH JaHHBIX
42 Hcnonb30BaTh 31€KTPOHHBIE TaOMUIIBI U1 00pabOTKH, aHAIM3a ¥ BU3yaJU3allMi YUCIIOBBIX JIAaHHBIX, B TOM YHCIE C
' BbIJIEJICHUEM JlMana3oHa TaOJIHIIbl U YHOPSA0YMBAaHUEM (COPTUPOBKOI) €r0 3JIEMEHTOB
CoznaBaTh UM NPUMEHATH B 3JEKTPOHHBIX TaOiuuax (opMyibl Uis pacd€TOB C HMCHOJIb30BAHHUEM BCTPOEHHBIX
43 apupmeTHyecKuX (QYHKUUH (CyMMHUpPOBaHHME M MOJACYET 3HAYCHMH, OTBEUAIOIIMX 33JaHHOMY YCJIOBHUIO, CpelHee
' apu(pMeTHIECKOe, TIOMCK MAKCHMAaJIbHOTO ¥ MUHUMAJILHOTO 3HAYEHUS ), aOCOIIOTHOW, OTHOCUTENILHOW, CMEIIaHHOM
azpecanyuu
a4 Hcnonb30BaTe 3IEKTPOHHbIE TaOMMIBI Ul YHMCICHHOTO MOJEIMPOBAHUS B MPOCTHIX 3a7adaX M3 Ppa3HbIX

MpeIMETHBIX o0nacTen

21



INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

9 KUIIACC

Kon

IIpoBepsiemMblii 3JIeMeHT COIeP:KAHUS

1

[Mu¢posast rpaMOTHOCTH

1.1

I'moGanenas cets WutepHer. [P-ampeca y3moB. CereBoe XpaHEHWE ITaHHBIX. METOIBl HHIUBHIYATLHOTO M KOJJICKTHBHOTO

PasSMCIICHUA HOBOI I/IH(1)OpMaHI/II/I B I/IHTepHeTe. bonpmme JaHHBIC (I/IHTepHeT—,Z[aHHBIe, B YaCTHOCTH JaHHBIC COIIMAJIbHBIX ceTeﬁ)

1.2

[Tonsitue 06 mHPOpMaMOHHON O€30macHOCTH. YTPo3bl WH(MOPMAIMOHHOW OE30MacHOCTH TPH paboTe B TII00ATBbHON CETH M
METOABl MpoTHUBONEHCTBHS WM. [IpaBuia Oe3omacHOi ayTeHTH(HKAIMU. 3ammMra JUYHOM uHpopMmanuu B cetu VHTepHeT.
beszomnacubie cTparerun nosenenus B cetu Murepner. [lpenynpexnenne BoBIeUeHNs B I€CTPYKTUBHbIE U KPUMHUHAIBHBIE (hOPMBI

CEeTeBOI aKTUBHOCTHU (KHMOepOYyJUIMHT, (GUILKHT U IpyTrHe GOopMbI)

1.3

Bunsl pearensHoctu B MHTepHeTe. MHTEpHET-CEPBUCH: KOMMYHHKAIIMOHHbBIE CEPBHCHI (IIOYTOBas CiIyk0a, BHIEO-KOH(EpeHII-
CBSI3b U JpYyTHE), CIPABOYHbIE CIIYyKObI (KapThbl, pacCUCaHUs U APYTHeE), TOUCKOBBIE CIIYKOBbI, CITy>KObl OOHOBJICHHUS] IPOIPAMMHOTO
obecrieueHuss M Apyrue ciyxk0bl. CepBHCHI TOCyIapCTBEHHBIX yciyr. OOsayHble XpaHWIMIA JaHHbIX. CpencTBa COBMECTHOU
pa3paboTKu TOKYMEHTOB (OHJaiH-0(uck). [IporpammHoe obecrieueHne Kak BeO-CEpBHC: OHIANHOBBIC TEKCTOBBIE U TpaduiecKue

PEOaKTOPEIL, CPCIbI pa3pa60T1<H nporpamm

Teoperuueckrue 0OCHOBBI MH()OPMATHKH

2.1

Mopnens. 3agauu, pemiaemble ¢ MOMoIIbl0 MoaenupoBanus. Krmaccudukammm wmogeneil. MatepuanbHble (HaTypHbE) U
uHpOpManMOHHbIE Mojenu. HenpepeiBHbIE M auCKpeTHble Mojaenu. Vmutannonneie momenu. Wrpossle moxenu. OrueHka

COOTBETCTBUA MOJCIN MOACITIUPYCMOMY O6’L€KTy H OCJIAM MOJACIMPOBAHUA

2.2

TabnuynbIe MOACIH. Ta6JII/ILIa KaK IIpEaACTaBJIICHUC OTHOIICHHA

23

basbl gannbix. OTO60D B TabNHIIEe CTPOK, YIOBIETBOPSIOMIMX 3aJaHHOMY YCJIOBHIO

24

I'pad. Bepmmna, pedbpo, myts. OprueHTHpOBaHHBIE U HEOpHUEHTHPOBaHHBIC rpadbl. JlnuHa (Bec) pebpa. BecoBas matpuia rpada.

22



JnuHa myt Mmexnay BepmmHamu rpada. Ilouck ontumanbsHoro mytua B rpade. HauanmpHas BeprinHa (MCTOYHHK) M KOHEUYHas

BCpIINHA (CTOK) B OPpUCHTUPOBAHHOM rpa(be. Bruncienue konmdyecTBa HYTeﬁ B HAIIPaBJICHHOM AlIUKIIMYCCKOM rpa(be

2.5

Hepeso. Kopenb, BepmnHa (y3en), auct, pedpo (ayra) aepesa. Bricotra nepesa. [Tonaepeso. [Ipumeps! ncnonb30BaHus JIEPEBHEB.

I[Tepe©op BapHaHTOB ¢ TOMOIIBIO AEpeBa

2.6

[lonsiTue MaTeMaTWYeCKOW MOJAENU. 3ajayu, peliacMble C MOMOIIBI) MaTeMaTHYECKOTO (KOMIBIOTEPHOTO) MOJICITUPOBAHMUS.

OTanune MaTeMaTHIeCKOM MOJCIHN OT HaTypHOﬁ MOACIHN U OT CJIOBECCHOI'O (HI/ITCpaTypHOFO) OIMCaHMs 00BEKTa

2.7

OTansl KOMIIBIOTCPHOI'O MOACIMPOBAHHA: ITIOCTAHOBKA 3a/1a4U, ITOCTPOCHUC MaTeMaTH4eCKOM MOJCIIH, IpOoIrpaMMHasA pCain3almsi,

TCCTUPOBAHUC, MPOBCACHUC KOMIIBIOTCPHOI'O 3KCIICPUMCHTA, aHAJINU3 €TI0 PC3yJIbTATOB, YTOUYHCHHUEC MOACIIN

ANTOpUTMBI U IPOTPAMMHUPOBAHUE

3.1

Pa3ouenue 3agadyd Ha 1oJ3aJgaydu. CocraBieHue AJIropuTMOB U IIporpaMm C  HCIOJIB30BAHUCM BeTBJIeHI/Iﬁ, OUKIOB H

BCIIOMOTI'aTCJIBHBIX aJITOPUTMOB JJIs1 YIIPABJIICHHUA UCIIOJTHUTEIIEM WU JPYTHUMU UCITIOJTHUTCIISIMHA

3.2

Tabnuunble BenuuuHbl (MaccuBbl). OnHoMepHble MaccuBbl. CocCTaBi€HHE M OTJAJKa MPOrpamMM, pPEATU3YIOUIMX THUIIOBbIE
aJITOPUTMBI 00PaOOTKHM OJTHOMEPHBIX YHCIIOBBIX MAaCCHUBOB, Ha OJHOM U3 s3bIKOB nporpammupoBanus (Python, C++, Ilackais,
Java, C#, llIkonbHbINl ANropuTMHUECKU S3BIK): 3alOTHEHUE YMCIOBOTO MAacCHBAa CIyYalHBIMU YHMCIIAMHU, B COOTBETCTBUH C
dbopmyoi niK myTéM BBOJA YHCEII, HAX0XKJIEHHE CyMMBI 3JIEMEHTOB MaCcCUBa, JIMHEHHBIN MOUCK 3a/JaHHOTO 3HaYeHUs] B MacCHUBE,
MOJICYET AJIEMEHTOB MacCHBA, y/IOBJIETBOPSIONINX 33JaHHOMY YCJIOBHIO, HAX0X/I€HHE MUHUMAJIbHOTO (MAKCUMAJIbHOTO) 3JIEMEHTA

MacCCHBa. COpTI/IpOBKa MacCCuBa

3.3

O6pa60TKa INOTOKa NAHHBIX: BBIYUCIICHUC KOJIUYCCTBA, CYMMBbI, CPCIAHCTO apI/I(l)MeTI/I‘leCKOl"O, MHHUMAJIBHOI'O U MAaKCHMAJIbHOI'O

SHAYCHUS DJICMCHTOB IMOCJICA0OBATCIIBHOCTH, YAOBJIICTBOPAIOINIUX 3aIaHHOMY YCJIIOBUIO

3.4

VYnpasnenue. Curnan. OOparHas cBsi3b. [lomyueHne CUTHANOB OT HMU(POBBIX AATYMKOB (KAacaHWs, pPACCTOSHHS, CBETA, 3ByKa H
npyroro). [Ipumepsl ucnonp30BaHusl MPUHIMIA OOPaTHOM CBSI3M B CHUCTEMax YIpPaBICHUS TEXHUYECKUMHU YCTPOHCTBAMH, B TOM
yuciae B podororexHuke. Ilpumepbl poOOTH3MPOBAHHBIX CHUCTEM (CHCTEMa YNpPaBICHHS JBM)KEHHEM B TPAHCIOPTHOH cHUCTEME,
CBApOYHAsl JIMHUS AaBTO3aBOJA, AaBTOMATHU3UPOBAHHOE YNPABICHHE OTOIJICHUEM JOMa, ABTOHOMHAS CHUCTEMA YIPABICHHS

TPAHCIIOPTHBIM CPEJICTBOM U JIPYTHE CUCTEMBI)
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4 NupopmaninoHHbIe TEXHOJIOTUN
[TonsiTe 00 37eKTpOHHBIX Tabiauiax. TUmbl JaHHBIX B silUEMKaxX AJIEKTPOHHOM TaOnuibl. PepakTupoBaHue M (GopmMaTHpOBaHUE
il tabmui. BerpoeHHsle GyHKIMHU JUIs TOMCKA MAaKCUMyMa, MUHHUMYMa, CyMMBI U cpeaHero apudmerndeckoro. CopTUpoBKa TaHHBIX
' B BbIJ€JICHHOM jauarna3oHe. [loctpoenne nuarpamm (ructorpaMma, KpyroBsas auarpamma, TodeuHas auarpamma). Beibop Tuna
JMarpaMMsl
4.2 ITpeoOpaszoBanue Gpopmys npu KonupoBaHuu. OTHOCUTENbHASL, ADCOJIIOTHAS U CMEIllaHHas aJpecanus
43 VYcnoBHbIE BBIYMCIEHUS B 3JEKTPOHHBIX Tabnmuuax. CyMMHpOBaHME M MOACYET 3HAYEHUH, OTBEYAIOLIMX 3aJaHHOMY YCIIOBHIO.
' O6paboTka 60abIINX HAOOPOB NaHHBIX. YKCIIEHHOE MOACTUPOBAHNE B SJICKTPOHHBIX Ta0IHUIIaX
Ponp mH(OPMAIIMOHHBIX TEXHOJIOTHI B Pa3sBUTHHM 3KOHOMHMKH MHUpA, CTpPaHbI, peruoHa. OTKpHIThIE 00pa3oBaTelbHbIE PECYPCHI.
4 [Ipodeccun, crsazanHbie ¢ WHGOPMATUKOW W WHOOPMAIMOHHBIMH TEXHOJIOTHSMHU: BeO-AM3aliHEp, MPOTPAMMHUCT, pa3pabOTUHK

MOOWJIBHBIX TPUIIOKEHUH, TECTUPOBIIUK, APXUTEKTOP MPOTPAMMHOT0 00ECIICUEHHS, CIIEHUAIUCT 110 aHAJN3y JTaHHBIX, CUCTEMHBIN

aJIMUHUCTPATOP
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IPOBEPSIEMBIE HA OI'D [10 UTHO®OPMATHUKE TPEFOBAHUS K PE3YJIbTATAM OCBOEHUSI OCHOBHOU

OBPA3OBATEJBHON MPOT'PAMMBI OCHOBHOTI'O OBIIETO OBPA3OBAHUSA

Kon
NpoBepPsieMOro
TpeboBaHUs

IIpoBepsiemble TPeOOBaHUSI K PEAMETHBIM pe3yJibTaTaM 6a30BOr0 YPOBHSI 0CBOEHHMS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMBbl OCHOBHOT0 00111ero 06pa3oBanusi Ha ocHoBe ®PI'OC

1

3Hath (MOHUMATB)

Brnagenne ocHOBHBIMHU MOHATUSAMU: UHGOpManus, nepeaayda, XpaHeHrue u o0paboTka nHGoOpMaIuu, aNrOPUTM,

H MO/I€Nb, IU(PPOBOM MPOAYKT U UX UCIIOJIB30BAHUE JUISl PEIICHUS yU€OHBIX U ITPAKTUYECKUX 3a]a4
1.2 BHaI[eHI/Ie IMOHATHUAMU: BBICKA3bIBAHUC, JIOTHUYCCKAA OIicpanusd, JOrH4YCCKOC BBIPAKCHUC
2 VYMeTh
2.1 YMeHue onepupoBaTh €IMHUIIAMEI H3MEPEHUS HH(OPMALIMOHHOTO 00BEMA M CKOPOCTHU TIepeIaun JaHHBIX
55 YMeHue 3anuceiBaTh M cpaBHUBaTh Leible ynciaa or 0 go 1024 B pa3iWyHbIX MO3MLMUOHHBIX CHUCTEMax
. CUMCJICHUS C OCHOBAHUAMH 2, 8, 16, BBINOIHATH apu(pMETHUECKHE ONEpalliy Ha/l HUMU
23 YMenune KOAMWPpOBATh U ACKOAWPOBATH COO6HI€HI/I$I 110 3aJlaHHBIM IIpaBUJIaM; IOHUMAaHHWEC OCHOBHLIX IMPUHIIUIIOB
' KOJMPOBAHUS HHPOPMAIUH PA3TUYHON MPUPOJIbI: TEKCTOBOM, TpaUIecKoid, ay1uo
YMeHue 3anuchiBaTh JOTHUYECKHE BBIPAKEHUS C HCIONIb30BAHHEM TU3BIOHKINH, KOHBIOHKIIUUA W OTPHUIAHMS,
24 ONpeaAcCiIATb UCTUHHOCTDH JIOTHUYCCKUX BBIpa)KeHI/If/'I, €CJIN U3BCCTHBI 3HAUCHUA HCTHUHHOCTU BXOOJAIINUX B HETO
' MEPEeMEHHBIX, CTPOUTH TaOJIUIBI MCTUHHOCTH JJsi JIOTUYECKUX BBIPAXKEHHM; 3aluChIBaTh JIOTHYECKHE
BBIPAXKEHUS Ha U3Yy4aeMOM A3BIKE IIPOrpaMMHUPOBAHUS
YMeHHE COCTaBIIATH, BBINOJIHATH BPYYHYI0 U Ha KOMIIBIOTEPE HECJIOXKHBIC AJITOPUTMBI IS YIIPABJICHUS
2.5 ucnionauTesiMu (Yepenamka, YepTéXHUK W Ipyrue); co3daBaTh M OTJIAXKHBATh MPOTrpaMMbl Ha OJHOM U3

s3bIkOB  TiporpammupoBanust (Python, C++, Ilackans, Java, C#, IlkoneHbii AJroputMudeckuil S3bIK),

25



peaTn3yIolre HeCI0KHbBIE aJTOPUTMBI 00PaOOTKH YUCIOBBIX JAHHBIX C HCTIOIB30BAHUEM ITUKIIOB U BETBJICHUI;
yMeHHE pa30uBaTh 3aJa4yd Ha IMO/A33/1a4H, UCIOJIb30BaTh KOHCTAHTHI, TIEPEMEHHBIC U BBIPAKEHUS PA3ITUUYHBIX
TUTIOB (YUCJIOBBIX, JIOTHYECKUX, CAMBOJIBHBIX); aHATM3UPOBAThH MPEIIOKCHHBIA aJITOPUTM, OTNPEETATh, KaKnue

PE3YIbTAThl BO3MOXKHBI ITPHU 3aJTaHHOM MHOKCCTBC NCXOOHBIX 3HA4YCHUH

2.6

YMeHue 3anucaTh Ha HN3Yy4aCeMOM S3bIKEC NPOTPAMMUPOBAHUSA AJITOPUTMBI IPOBEPKU ACITIUMOCTU OAHOI'O LEJIOr0
qucia Ha APYyroe, MpoOBCPKHW HATYPAJbHOI'O0 4YHCJIa Ha IPOCTOTY, BBIACICHHA U,'I/I(i)p M3 HaTypaJbHOr'o 4ucCla,

IOHUCK MaKCUMYMOB, MUHUMYMOB, CYMMbI YHCIIOBOM MOCIIE0BAaTEILHOCTH

2.7

Brnagenue ymMeHueM OopueHTHPOBATHCS B HEpAPXUUECKOU CTPYKType (aiioBoil CUCTEMbI, paboTaTh ¢ (ailioBoii
CHCTEMOW NEePCOHATBHOTO KOMITBIOTEPA C MCIOJIB30BaHUEM rpaduyeckoro uHTEepdeiica, a UMEHHO: CO3/1aBaTh,

KOIIMPOBATh, NIEpeMCIIaTh, ICPCUMCHOBBIBATDL, YAAJIATh U apXUBUPOBATH (baﬁHLI M KaTaJoIrnu

2.8

BJ'Ia,I[CHI/IC YMEHUAMU U HaBbIKaMH HCIIOJIb30BaHUA I/IH(I)OpMaI_[I/IOHHHX N KOMMYHHUKAIITUOHHBIX TEXHOJIOTHI JIA

MIOUCKA, XpaHEeHUs1, 00pabOTKH U Tiepeiadyy U aHaJIM3a Pa3IMYHbIX BUI0B HHPOPMALIUU

2.9

YMenue BbIOUpaTh CHOCOO MpEACTaBIEHUS TAaHHBIX B COOTBETCTBUU C IIOCTABJICHHON 3amaveil (TaONUIIbI,
CXeMbl, TpaduKy, AWMArpaMMbl) C HCIOJIB30BAHMEM COOTBETCTBYIOIIUX MPOTPAMMHBIX CPEICTB 00pabOTKH

JTAHHBIX

2.10

YMmenue ¢popManu3oBaTh U CTPYKTYpPUPOBATh MH(DOPMAIIHIO, UCTIONB3YS SJEKTPOHHBIC TAOIUIIBI sl 00pabOTKH,
aHajM3a W BHU3YyaJIM3allMd YHCIOBBIX JaHHBIX, B TOM 4YHKCJIC€ C BBIJCJICHHEM [Hara3oHa TaOIUIbl H
yHOPSA0YMBAHUEM (COPTUPOBKOIA) €r0 JIEMEHTOB; YMEHUE MPUMEHSThH B JJIEKTPOHHBIX TaOIUIaX GOPMYIIbI IS
pacy€ToB C MCIOJB30BAaHUEM BCTPOCHHBIX (DYHKIIHI, aOCOTIOTHON, OTHOCHUTEIHHOW, CMEIIAHHOW aapecalli;
UCIOJIb30BaTh AJICKTPOHHBIE TAOMUIIBI Ui YHCIEHHOTO MOJCIHUPOBAHMS B MPOCTHIX 3a/JadaX W3 Pa3HbIX

MPEAMETHBIX 0bOJlacTen
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HEPEYEHDB 2JIEMEHTOB COILEPKAHUSA, IIPOBEPAEMBIX HA OI'3 ITO HH®OPMATHUKE

Kon

HpOBepHeMLIﬁ IJIEMEHT COACPKaHUA

[udposast rpaMOTHOCTH

HHHPartH#1.1

@aiinel u nanku (katayoru). [puHuner moctpoenus ¢dannoBeix cucteM. [loaHoe ums ¢aiina (manku). [TyTs k daitny
(mamke). Pabora c¢ ¢aitmamMmu M KaTajioramMm CpeACTBAMHU ONEPAMOHHONW CHCTEMBI: CO3/JaHHE, KOIHUPOBAHHE,
nepeMenieHne, MmepeuMeHoBanne W yaaineHue (aiioB um mamok (karamoroB). Tumbl daibinos. CBoiicTBa (aitios.

daiinoselii MeHexep. [lonck (aiinoB cpeacTBaMu OnepaioHHON CHCTEMBI

1.2

O6benunenne koMmiboTepoB B ceTh. Ceth MHTepHET. BeO-cTpanuia, BeO-caiit. CTpykTypa aapecoB BeO-pecypcoB.
Bbpaysep. IlouckoBeie cuctembl. Ilonck mHpopManuu mo KIOYEBBIM CIOBaM U IO U300paxeHHio. J[oCTOBEpHOCTH

uHpopmanuu, noryueHHoi u3 Murepuera. [IP-agpeca y3i0B. CeTeBoe XpaHeHHE JaHHBIX

Teopernueckue 0OCHOBBI HH(OPMATUKH

2.1

JIMCKPETHOCTh JTaHHBIX. BO3MOXKHOCTh ONMMCAaHUsS HENPEPBIBHBIX OOBEKTOB M MPOLECCOB C MOMOIIBIO JTUCKPETHBIX
JAHHBIX.

CumBon. Andasur. MomHocts andasura. J[Bonunsiit andasut. KoindecTBO BCEBO3MOXKHBIX CJIOB (KOJIOBBIX
KoMOWHaIwii) (UKCUPOBAaHHON IMUHBI B MBoMYHOM andasure. IIpeoOpasoBanue moboro andaBuTa K JBOUYHOMY.
KonngecTBo pa3nuyHbIX CI0B PUKCUPOBAHHOM UIMHBI B alipaBUTE ONpPeAEIEHHON MOITHOCTH.

KoaupoBanue cUMBOJIOB OJHOTO andaBuTa C IOMOLIBIO KOJIOBBIX CJIOB B Jpyrom andaBuTe, KomoBas Tabiwmia,
nekonupoBanue. KoaupoBanue TekctoB. PaBHoMmepHbiii  koa. HepaBHomepnwiii  koa. KomupoBka ASCII.
Bocemubutasie kogupoBku. [lonstue o koaupoBkax UNICODE. [lekoaupoBaHue COOOILIEHUI € HCIIOJIB30BAHUEM

paBHOMEpPHOTrO U HepaBHOMepHOro koja. MHdopmanmonHsiii 00bEM TeKCTa

2.2

Nudopmannonubiii 00bEM maHHBIX. BUT — MUHMMaNbHAS €AMHHUIIA KOJIMYECTBAa MH(GOPMAIIUU — JBOUYHBIN pa3psi.

Enununel u3mepenns mHGOpManuoHHOro o0bEMa NaHHBIX. burt, OaiiT, kmunobalT, merabait, ruradait. CKOpOCTbH
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nepeaaun JaHHbIX. E)II/IHI/H_[I)I CKOpPOCTH nIep€aadu JaHHbIX

23

Konuposanue nsera. [{BetoBrie monenu. Monens RGB. I'mybuna konupoBanus. [lamutpa.
PactpoBoe u BekTOpHOE mpeacraBieHue uzodpaxenuid. [Tukcens. Onenka nHPOPMAIIMOHHOTO 00BEMa TpadUIecKUX

JTAHHBIX TSI pACTPOBOTO M300payKEHUS

24

KonupoBanue 3Byka. PazpsiHocTs 1 yacToTa 3anucu. Kom4ecTBo KaHanoB 3alUCH.

OI_ICHKa KOJIMYCCTBCHHBIX IMAPaAMCTPOB, CBA3AHHBIX C MPCACTABJICHUEM U XPAHCHUEM 3BYKOBBIX (1)aI>'IJ'IOB

2.5

HeHO3I/IHI/IOHHBIe N IMMO3HMIOMUMOHHBIC CUCTCMBI CUHCIICHHA. AJ'I(baBI/IT. OcHoBanue. Pa3BépHYTaﬂ (bopMa 3alMcCu 4ucjia.
HepeBO;[ B JCCATUYHYIO CUCTEMY YUCCJI, 3alIMCAHHBIX B IPYIUX CUCTEMAaX CUUCIICHUA.

Pumckas cucrema cumciieHus

2.6

JBouuHas cucrema cuucienus. [lepeBoa uenbix uncen B npeaenax or 0 1o 1024 B ABOMYHYIO CUCTEMY CUMCIICHUSI.
BOCBMequHaH cucreMa CHHUCJICHUA. HepeBoz[ YHUCCII U3 BOCBMCpH‘-IHOfI CUCTCMBI B ,[[BOI/I‘-IHYIO nu I[CCSITI/I‘-IHYIO CUCTCMBbI
u oopatHo. lllecTHannarepuynas cucteMa cuuciaeHus. [lepeBosa uncen U3 MECTHAAATEPUIHON CUCTEMBI B IBOMYHYIO,

BOCBMEPHYHYIO U JIECATHUHYIO CUCTEMbI U 00paTHO. ApupMeTHYECKIE ONepalliy B IBOUYHOM CUCTEME CUMCIICHUS

2.7

Jlormueckue BBICKa3bIBaHHUs. Jlornueckue 3Haue€HUsS BBICKA3bIBaHHM. 9HeMeHTapHBIC 1N COCTAaBHBIC BBICKA3bIBAHUAI.
Jlormueckue OIcpanuru: «u» (KOHT)IOHKHI/ISI, JJOTHYCCKOEC YMHO>K€HI/IG), «HIIN» (}II/I?,’I)IOHKIII/IFI, JJIOTHYECKOC CJ'IO)K@HI/IG),
«HE» (JIOI‘I/I‘-ICCKOG OTpI/II_IaHI/Ie). HpI/IOpI/ITCT JJOTHYCCKHX onepaunﬁ. OHpe,Z[CJIeHI/IG HUCTUHHOCTH COCTaBHOI'O
BBICKAa3bIBAHHA, €CJIIM U3BCCTHBI 3HAUCHUA HCTUHHOCTH BXOAAIINUX B HETO 3JICMCHTAPHBIX BBICKa3bIBaHUHU. Jlormdaeckne

BBIPAKCHUA. HpaBHna 3aIllMCH JIOTHYCCKUX BBIpa)KeHI/II\/'I. HOCTpOCHI/Ie Ta6J'II/II_[ HCTHHHOCTHU JIOTMYCCKUX BBIpa)KeHI/Iﬁ

2.8

Jlornueckue »j1eMeHTHI. 3HAKOMCTBO C JJOT'MYECKHMH OCHOBaMH KOMIIBLIOTEPA

2.9

HerepBIBHLIC U OUCKPCTHBIC MOICIIN. MmutanyoHHbIe MOJIEIH. I/IFpOBLIe MOACIH. OI_IGHKa aACKBATHOCTHU MOJICIHN

MOJICIIUPYEMOMY OOBEKTY U LIEIISIM MOJICITUPOBAHUS

2.10

Tabnuunabie momenu. Tabnmuia Kak TpeACTaBICHHE OTHOIICHWs. ba3bl maHHbIX. OTOOp B TaOIUIlE CTPOK,

YAOBJICTBOPAOMIUX 3aJaHHOMY YCJIOBHUIO

2.11

I'pad. Bepmmna, pedpo, myts. OpueHTHpOBaHHBIE M HEOopHUeHTHpoBaHHBIC Tpadbl. JlimuHa (Bec) pebpa. Becomas
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Matpuua rpada. [Inuna mytu mexnay BepunHamu rpada. [louck ontumansHoro nmytu B rpade. HayanbHas BepuinHa
(MCTOYHMK) M KOHEeYHas BepIIMHA (CTOK) B OpPHUEHTHPOBAaHHOM rpade. Brluncinenue kosnnyectBa myTeill B

HaIpaBJICHHOM aIlUKINYECKOM Tpade

2.12

Hepero. Kopenn, Bepmmna (y3en), muct, pedpo (mayra) aepesa. Boicota nepea. [lognepeso. [lpumeps! ucnonbp3oBanus

nepeBbeB. [lepebop BapuaHTOB ¢ MOMOILBIO JepeBa

AJTOpPUTMBI U TPOTrPAMMUPOBAHHE

3.1

CgoiicTBa anroputma. CriocoObl 3aIIUCH aNTOpUTMa (CIOBECHBIM, B BUE OJ0K-CXEMbI, IporpamMma).
CocrapneHue alropuTMOB U MIPOTpaMM C UCTIOIB30BAHUEM BETBJICHUH, IIMKIOB U BCIIOMOTATENIbHBIX aITOPUTMOB IS
ynpasnenusi ucnoiuurenem (Pobor, Uepenamika, UepTéxHuk u apyrue). BoinmonHeHne alropuTMOB BPYUHYIO U Ha

KOMITbIOTEPE

3.2

S3pix nporpammupoBanus (Python, C++, [lackans, Java, C#, llIkonbHbIil ATTOpUTMUYECKUH SI3BIK).

Cucrema nporpaMMHpPOBaHHUS: PEJAKTOP TEKCTA IPOrpPaAMM, TPAHCIATOP, OTJIATUHK.

[IepemenHas: Tur, uMms, 3HaueHue. Llenplie, BENECTBEHHBIE U CUMBOJIBHBIE IEPEMEHHBIE.

Oneparop npucBanBaHusa. ApupMeTHYecKrue BHIPAKEHUS U MOPSAOK UX BblunciaeHus. Onepanuu ¢ 1esbIMU YUCIaMu:
LEJIOUUCTICHHOE JIeJIEHUE, OCTAaTOK OT AesieHus. BetBnenus. CocTaBHbIe yCIOBUS (3alUCh JIOTHUYECKUX BBIPAXKEHUH HA
M3y4aeMOM SI3bIKe IporpaMMupoBanus). Haxoxxaenue MUHUMyMa

M MaKCMMyMa U3 JIBYX, TPEX M YETHIPEX yucell. PemeHne KBaIpaTHOrO ypaBHEHUS, UMEIOIIETO BELIECTBEHHBIE KOPHHU.
Hukn ¢ ycnoBuem. Anroput™m EBkiuaa i HaxoxaeHuss HauOOJIbIIEro O0IIero AeMUTeNs ABYX HATypaJbHBIX YHCEN.
Pa3Ouenue 3amuicu HATypalbHOTO YHCIAa B MO3UIIMOHHOW CHUCTEME C OCHOBAaHHWEM, MEHBIIUM Wi paBHbIM 10, Ha
ornenbHble 1UGpHI. [lukn ¢ mepeMeHHOW. ANTOPUTMBI MPOBEPKH JCIMMOCTH OJHOTO IIEJIOTO YHCiIa Ha APyroe,

MMPOBCPKH HATYPAJIBbHOI'O YHUCJIa HA IPOCTOTY

3.3

OOpaboTka CUMBOJBHBIX JaHHBIX. CHMBOJIBbHBIE (CTPOKOBBIE) mepeMmeHHble. IlocuMmBoibHas 00pabOTKa CTPOK.

[Toncy€T yacToThI MOSBICHUS CUMBOJIA B cTpoke. BeTpoenHble pyHKIMU 11t 00pabOTKU CTPOK

3.4

Onpe[[eneHHe BO3MOJXHBIX PE3YJIbTATOB pa60TbI aJIropurMa 1npru 1aHHOM MHOXKCCTBC BXOAHBIX HJAHHBIX, OIPCACICHUC
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BO3MOJXHBIX BXOJHBIX JAHHBIX, IPUBOAAIIUX K JaHHOMY PE3YJIbTATy

3.5

Tabnuunble BenuuuHbl (MaccuBbl). OmHomepHble MaccuBbl. CocCTaBlieHME M OTJIaJKa IMPOTrPaMM, PeaU3yIOLIUX
TUIIOBbIE AITOPUTMbI OOpPaOOTKM OJHOMEPHBIX YHCIOBBIX MAacCHBOB, Ha OJHOM H3 S3bIKOB IPOrpaMMHMPOBAHUS
(Python, C++, Ilackanb, Java, C#, IllkonbpHBII AJTOpUTMHYECKHUN SI3BIK): 3allOJHEHHWE YHMCIOBOTO MacCHBa
Clly4yalfHBIMM YHUCJIaMH, B COOTBETCTBUU C (hopMynoil mnM myTéM BBOJA YHUCEIN, HAXOXIEHHUE CYMMBI 3JIEMEHTOB
MaccuBa, JIMHEHHBIH MOWUCK 3aJlaHHOTO 3HAYEHUS B MAacCHBE, IMOJACYET 3JIEMEHTOB MAacCHBa, YAOBJIETBOPSIOLINX
3aJJaHHOMY YCJIOBHIO, HaXOXKJICHHE MHHHUMAJIBHOIO (MaKCHUMajJbHOIO) 3jieMeHTa MaccuBa. COpTUpOBKAa MacCUBa.
OOpaboTKa TMOTOKA JAaHHBIX: BBIYHCICHHUE KOJMYECTBA, CYMMBI, CPEIHET0 apu(METHUEeCKOro, MUHHMAJIbHOTO H

MaKCUMAJIbHOTO 3HAUCHUA 3JICMCHTOB MOCIICAOBATCIIBHOCTH, YAOBJICTBOPAOIINX 3aJaHHOMY YCJIIOBUIO

3.6

VYnopasnenue. Curnan. OOpatHas cBs3b. [lomydeHuwe curHagoB OT HUGPOBBIX JAaTYUKOB (HAlpUMeEp, KacaHUs,
paccTosiHusl, CBeTa, 3ByKa). [IpuMmepbl HCHONB30BaHUS NPUHIMIA OOpAaTHOW CBA3M B CHCTEMax YHPaBICHUS

TEXHUYCCKUMU YCTpOﬁCTBaMH C IIOMOIIBIO JaTYUKOB, B TOM 4YHUCJIC B pO6OTOTeXHI/IKC

NudopmalinoHHbIEe TEXHOJIOTUN

4.1

TekcToBble JOKYMEHTBI U MX CTPYKTYPHBIE 3JIEMEHTHI (CTpaHMLa, ad3all, CTPOKa, CJIOBO, CUMBOI).

TexkcToBbIl Mpoleccop — MHCTPYMEHT CO3JaHMA, PelaKTUpOBaHHs U (opMaTHpoBaHus TekcToB. IlpaBmna Habopa
Tekcta. PemaktupoBanme tekcra. CoictBa cumBosioB. pudt. Tumsr mpudtoB (pybieHbie, ¢ 3acedykamw,
MoHomupunHsie). [lomyxxupHoe u KypcuBHoe HauepTanue. CBoHCTBa a03aleB: TpaHULIbl, a03alHbIH OTCTYII, HHTEPBAJ,
BbIpaBHUBaHME. [lapamerpsl cTpanunbl. CtuieBoe gpopmarupoBanue. CTpyKTypUpOBaHUE MHPOPMALUU € ITOMOUIBIO
CMMCKOB M Tabnui. MHOroypoBHeBble ciMCKH. JJoOaBieHne Tabauil B TEKCTOBBIE JOKYMEHThI. BcTaBka n3o0paskeHuit
B TEKCTOBbIe JOKyMeHThl. OOTekaHue H300pakeHUil TeKCcToM. BkiloueHume B TEKCTOBBIM JOKYMEHT Juarpamm,

¢dbopMyI1, HyMepaluu CTPaHULl, KOJOHTHTYJIOB, CCHIJIOK U IPYTHX 3JIEMEHTOB

4.2

PactpoBsle pucynku. Mcnonb3oBanue rpaduueckux NpUMUTHBOB.
Onepauuu penakTupoBaHusi rpapuyeckux OOBEKTOB, B TOM 4Hcie HUQPPOBBIX (Qororpaduil: U3MEHEHHE pa3Mmepa,

o6pe31<a, IOBOPOT, OTPAKCHUC, pa60Ta ¢ obnactsamMu (BLII[GJ'ICHI/IC, KOIMMPOBAHUC, 3aJIMBKaA LIBCTOM), KOppCeKUus LBCTA,

30



SPKOCTH M KOHTpacTHOCTH. BekTtopHas rpaduka. Co3gaHue BEKTOPHBIX PUCYHKOB BCTPOEHHBIMHU CpEICTBAMHU

TCEKCTOBOTI'O IMpOoLeCccopa Ui ApyTrux nporpaMmm (HpHJ’IO)KCHHfI). I[O63BJ'ICHI/IC BCKTOPHBIX PUCYHKOB B TOKYMCHTEIL

4.3

[ToaroroBka MynbTUMeNUWHBIX mnpe3eHTanuii. Crmaiin. JloGaBienwe Ha ciaiq Tekcta W u3oOpakeHuit. Pabora c

HECKOJIbKUMHU cnaiiaamu. JlobaBieHre Ha craii] ayAMOBU3YyalbHbIX TaHHBIX. AHMManud. [ unepccbuiku

4.4

Tunel naHHBIX B s4YeHKax OJIIGKTPOHHOU TaOnmuiel. PenmaktupoBanme u QopmaTUpoBaHue Tabmui. BcerpoeHHBIC
GyHKIUU JUIsl TIOMCKAa MaKCUMyMa, MHHMMYMa, CYMMBbI U cpeaHero apudmernyeckoro. COpTHpOBKAa JaHHBIX B
BBIJIeNICHHOM JuanasoHe. [loctpoenue quarpamm (Tucrorpamma, Kpyropasi AuarpamMma, To4edHasi quarpamma). Beibop
tuna auarpammbl. lIpeoOpazoBanue ¢dopmyn mnpu komupoBaHUH. OTHOCHTENbHAs, aOCONIOTHAsT M CMEUIaHHAas

azpecarus

4.5

VYcinoBHBIC BBIYMCICHUS B OJICKTPOHHBIX Ta6JII/II_[aX. CYMMI/IpOBaHI/IC u HOI[C‘-IéT 3H21‘-I€HHﬁ, OTBCHAIOIIUX 3aJaHHOMY

ycnoButo. O6paboTka 60X HAOOPOB JaHHBIX. YHCIEHHOE MOJICIHMPOBAHUE B 3JICKTPOHHBIX TaOIHIIaxX
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YYEBHO-METONYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O NTIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Undopmaruka: 7-i kiaacc: 6a30BbIi ypOBEHb: yueOHUK; 5-¢ u3nanue, nepepadoranHoe bocona JI.JI., BocoBa A.JO. AkunonepHoe o0611ecTBo
«3marenscTBO «IIpocBenienney

bocosa JI.JI., bocoBa A.1O. Undopmaruka: YueOnuk mais 8 kinacca. — M.: BUHOM. JIaboparopus 3nanwmii, 2023.

bocosa JI.JI., bocoBa A.1O. Undopmaruka: YaeOnuk mis 9 knacca. — M.: BUHOM. JlaGoparopus 3nanwmii, 2019.

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJIA

Nupopmannonnas 6ezonacHocts. Kubepbezonacuocts. 7-9 knaccsl/ LiBerkosa M.C., Xno0bicToBa W.10., AkmonepHoe o0uiectBo «31aTenbcTBoO
«ITpocBemenne»

bocosa JI.JI., bocora A.1O. Undopmartuka. 7-9 kmaccer: Mmeroanueckoe nmocodue. — M.: BUHOM. JlaGopaTopus 3uanuii, 20013.

Bbocosa JI.JI., BocoBa A.}O. DnekTpoHHOe mpuiiokeHue K yueOHuky «MudpopmaTtuka. 7 kimace»

Marepuansl aBTopckoit Mmactepckoit bocosoit JIJI. (metodist.1bz.ru/)
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