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IosicuuTenLHAA 3aNIUCKA.

Pabouast mporpamMma y4eOHOr0 Kypca XUMHH COCTaBJIeHA HAa OCHOBE MIPUMEPHOM MPOrpaMMbl
OCHOBHOT'O 00II[er0 00pa30BaHUs [0 XUMHUH B COOTBETCTBHH C (peiepaabHbIM rOCYAapCTBEHHBIM
00pa3oBaTeNbHBIM CTAHAAPTOM OCHOBHOTO OOIIETO 00pa30BaHUsI.

Hopmamusnvie npasogvle 0oKymeHmul, Ha OCHOBAHUU KOMOPBIX pa3pabomara pabouas npocpamma.

o  ®enepanbHblii 3akoH 0T 29.12.2012 rona Ne 273-D3 (pen. ot 02.06.2016) «O6 obpa3oBaHuu B
Poccuiickoit denepanum»

e @enepanbHbIi roCy1apCTBEHHBIN 00pa30BaTeIbHbBIN CTAaHAAPT OCHOBHOT'O O0ILETro
oOpasoBanus, yrBepxkacHHBIN [[pukazom MunucrepcTBa oOpa3oBanus 1 Hayku Poccuiickoit
@eneparun ot 17.12.2010 Ne 1897 «O06 yrBepkIeHIH U BBEICHUH B JIciicTBUE (eepaTbHOro
rocy/1apCTBEHHOI0 00pa30BaTeNIbHOTO CTaHJapTa OCHOBHOTO 00IIEero 00pa3oBaHUs»

o [lpumepHas ocHoBHas oOpa3oBaTelibHAs MPOrpaMMa OCHOBHOTO OOIIEro oO0pa3oBaHUs,
onoOpeHa pemeHueM (eaepalbHOTO YIeOHO-METOAMYECKOTO OOBCIUHEHUSI IO O0IeMy
obpazoBanuto (mpotokost oT 8 ampenst 2015 r. Ne 1/15)

e [IpumepHBIi yueOHBIH TUTAH OCHOBHOTO 00111eT0 00pa3zoBanus B peakiuu ot14.03.2016 roga

o Canlluna 2.4.2 28.21-10 «CaHuTapHo - SNHUIEMHUOJIOTHYECKHE TpPeOOBaHHS K YCIOBUSIM
opraHu3anu o0y4eHus B 00pa30BaTEIbHBIX YUPEKIACHUIX.

e OcHoBHas o01IeoOpazoBareabHas mporpaMma OCHOBHOT0 ob1iero oopasosanus MKOY
«bnaronatenckas cpeaHss o0ieo0pa3oBareIbHas MIKOIa»

e VueOnbiit tutan MKOY «bnarogaTeHckas cpeaasis o01eoopa3oBaTenbHas mKoia» Ha 2023-
2024 yueOHbli TO/I.

3a ocHOBY paboueii mporpaMMBbI B3siTa porpamMma Kypca HHGOpMaTuku s 7-9 Ki1accoB B3sTa
aBTopckas nporpamma JI.JI. bocosa, A.}O. bocoBa (Mupopmaruka. ITporpamMmer 1ist
00111e00pa3oBaTeNbHBIX OpraHu3anuii: 5—9 kinaccel. YueOHoe uznanue / ABTop-coctaButelnb: JIJI.
Bbocoga, A.}O. bocosa.-M.: BUHOM. Jlaboparopust 3Hanwuii, 2015)

Hannas pabouast mporpamma paccunutana Ha 34 yacos (1 gaca B Hezento) B 7 u 8 kinacce u 33 yaca
(1uac B Henemto) B 9 kiacce. Beero 101 yaca.

|. Ilnanupyembie pe3yJabTaThI

YHuBepcanbHbIe NO3HABATEIbHbIC 1eHCTBUSA

Bba3zoevie nozuueckue oeiicmeus:

YMEHHE  ONpeAeNsATh  MOHATUS,  Cco37JaBaTh  00OOINEHHWs,  YCTaHABIMBAaThH  AHAJIOTHUH,
KJIacCU(PUIIUPOBAaTh, CAMOCTOATENLHO BBIOMpATh OCHOBAaHWUS W KPUTEPUU MJis KJacCH(PUKalWu,
yCTaHaBIMBAaTh MPUYMHHO-CJIEACTBEHHBIE CBSI3U, CTPOUTH JIOTHYECKUE PACCYXKACHUS, JIeJaTh
YMO3aKJIIOUCHHS (MHIYKTHUBHBIC, IEAYKTUBHBIE U 110 aHAJIOTUN) U BBIBOJIBI;

YMEHHE CO3[aBaTh, MPUMEHATh U NPEeOOpPa3OBLIBATh 3HAKM W CUMBOIIBI, MOJEITU M CXEMBI IS
perieHust yueOHbIX U MO3HABATEIBHBIX 33]1a4;

CaMOCTOSITENIbHO BBIOMPATh CIOCOO perieHus: yueOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BapHUAHTOB
pelieHus, BEIOUpaTh Hanbomee MOAXOASIINN C YIETOM CAaMOCTOSITENIFHO BBIJICIEHHBIX KPUTEPUEB).

Bba3zoevie uccneoosamenvckue oeiicmeus:

bopMyIHUpOBaTh BOMPOCH], PUKCUPYIOIIUE PA3PHIB MEKAY PEATHHBIM H KEJIATEIbHBIM COCTOSTHHEM
CUTYaIllH, 00BEKTa, U CAMOCTOATEIFHO YCTaHABJIMBATH UCKOMOE M JTAHHOE;

OIICHUBATh HA IPUMEHHUMOCTh U JJOCTOBEPHOCTHh MH(OPMAIIHIO, TOJTYICHHYIO B XOJI€ UCCIIEIOBAHUS;



MIPOTHO3UPOBATh BO3MOXKHOE JajbHEIIee pa3BUTHE MPOILIECCOB, COOBITUN M UX IMOCIEACTBHUS B
AQHAJIOTUYHBIX WU CXOJIHBIX CHUTYAIUSIX, @ TAK)KE BBIIBUTATH MTPEANOIOKECHHS 00 UX Pa3BUTUHU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Paboma c ungpopmavueii:

BBISBJIATH JIeUUIUT HHPOPMAINH, TAaHHBIX, HEOOXOIUMBIX IS PEIlIeHUs TOCTAaBJICHHON 3a/1auH;

MPUMEHSTh Pa3INYHbIC METO/IbI, MHCTPYMEHTHI U 3aIPOCHI MPHU MOUCKE U 0TOOpEe MHGOPMAITUU WITH
JAHHBIX U3 UCTOYHUKOB C YYETOM MPEIOKEHHON yueOHON 3a1aui U 3aJaHHBIX KPUTEPHEB;

BEIOMpaTh, aHATM3UPOBATh, CHCTEMATU3UPOBATh W WHTEPIPETHPOBATH HMHPOPMAIHIO Pa3TUIHBIX
BUJIOB U (DOPM MpeACTaBICHUS;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANIbHYIO (OpMY MpeCTaBlIeHUs HH(OPMALUU U WILTIOCTPUPOBATh
penaeMble 3a/1a4u HECIIOKHBIME CXEMaMHU, TuarpaMMaMu, HHOU TpaduKoi U UX KOMOWHAIUSIMU;

OLICHUBATh HAAE&KHOCTh HMHQOpPMALMK IO KPUTEPHUSIM, NPEUIOKEHHBIM YUHUTEIEM WU
c(hOpMYyIUPOBAHHBIM CAMOCTOSITEIIHLHO;

3¢ (peKTUBHO 3aIOMUHATH U CUCTEMATU3UPOBATH HHPOPMAIIHIO.

YHuBepcajibHble KOMMYHUKATHBHbIE el CTBUS

Obwenue:

COTOCTABJISITh CBOM CYXJACHUS C CYXICHUSAMH JAPYTUX YYaCTHHUKOB JHANIOTa, OOHApYXKHUBATh
pa3iuyre U CXOJCTBO MO3UIINIA;

NyOJUYHO TPEACTABIATh PE3YJbTAaThl BBIMOJHEHHOTO OMbITa (IKCIEPUMEHTA, MCCIEIOBAHUS,
MIPOCKTA);

CaMOCTOSITEIILHO BEIOMpaTh (DOPMAT BBICTYILICHUS C YIETOM 3aJ1a4 MPE3CHTAMA W OCOOCHHOCTEH
ayTUTOPUH M B COOTBETCTBUHU C HUM COCTAaBJISTH YCTHBIC U MHUCHhMEHHBIE TEKCTHI C HCIOIb30BAHUEM
WJUTFOCTPATUBHBIX MaTEPUATIOB.

Coemecmuasn deamenvHocmy (COompyoHu4ecmeo):

MOHWMATh U HCIIOJIb30BATh MPEUMYIIIECTBA KOMAHIHOW M MHIUBUIYaTbHOW PabOTHI MPU PEUICHUH
KOHKPETHOU IPOOJIeMbI, B TOM YHUCJIEe IPHU CO3JaHUH UH(DOPMALIMOHHOTO MTPOIYKTa;

MPUHUMATH 1eJIb COBMECTHON HH(OPMAIIMOHHOHN NEATEIBHOCTH MO cOopy, oOpaboTke, mepemaue,
dbopManuzanuu uHGOPMAIUH; KOJUIEKTUBHO CTPOUTH ACUCTBUSA MO €€ JOCTHKEHMIO: PACIpeaemsaTh
pOJIH, TOTOBAPUBATHCS, 00CYX IATh IIPOLIECC U PE3YJIBTAT COBMECTHOU PabOTHI;

BBITMIOJHATH CBOIO YacTh paboThl ¢ uH(OpManueid uiu WHPOPMALKUOHHBIM MPOIYKTOM, AOCTHUTAs
KaueCTBEHHOT'O0 pe3yJibTaTa M0 CBOEMY HAIMPABICHUIO UM KOOPJIWHUPYS CBOM JIEUCTBHS C APYTUMU
YJIeHaMU KOMaH]Ibl;

OIICHMBAaTh KAa4eCTBO CBOETO BKJIaJa B OOmUHA HWHPOPMALMOHHBIM TPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENTFHO C(POPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOICHCTBUS;

CpPaBHUBATh PE3yJbTAThl C MCXOJIHOM 3a7adeil M BKJIAJ KaXJIOTO WIEHA KOMAaHIbl B JIOCTHXKEHUE
PE3yNbTATOB, pa3eisITh chepy OTBETCTBEHHOCTH U MPOSBIATH TOTOBHOCTD K MPEAOCTABICHHUIO OTYETA
repes rpymnion.

YHuBepcainbHbIe peryJaTHBHbBIE 1eHCTBUSA

Camoopzanuzayus:

BBISIBJISITH B )KU3HEHHBIX U Y4EOHBIX CUTYalUAX MPOOIeMBbl, TpeOyIoIIne peieHus;

OPUEHTHPOBATHCS B PA3IMYHBIX TMOAXO0JaX K MPUHATHIO PEerIeHUi (MHAMBUIYaTbHOE TPHUHSITHE
pelIeHni, MPUHSATUE PEIICHUH B TPYIIIe);

CaMOCTOSITENIbHO COCTaBJISTh AJITOPUTM pEIIeHUs 3adaud (MM €ro 4acTh), BBIOMpATh CIOCOO
pemieHus ydeOHOW 3aJaud C y4€TOM HMEIOIIUXCS PECypcoB MU COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh MIPeiaraéMble BAPUAHTHI PEIICHUI;

COCTaBIIATH IUJIAH JIEHCTBUH (TUTaH peaan3alii HAMEYSHHOTO allTOPUTMA PEIlieHNs), KOPPEKTHUPOBATh
MPEAVIOKEHHBIN AJITOPUTM C YUETOM TIOJTYICHHS HOBBIX 3HAHHUM 00 M3y4aeMOM OOBEKTE;

JIeNaTh BEIOOP B YCIOBUSX MPOTUBOPEUNBON HHPOPMAIH U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

Camoxonmpons (peghrexcus):

BJIQJIETh CIIOCOOAMH CAMOKOHTPOJISL, CAMOMOTHBAIINH U PEIICKCHH;

JlaBaTh aJIEKBATHYIO OIICHKY CUTYAIlMH | MpeJiarath MjiaH €€ N3MCHECHHUS;

YUUTHIBAaTh KOHTEKCT U MPEABUAETh TPYAHOCTH, KOTOPhIE MOTYT BOSHHKHYTh MIPH PEIICHUHU YIEOHOM
3a/1auu, aIaNTHPOBATH PEIICHUE K MEHSIOIINMCST 00CTOSTEIILCTBAM;



OOBSCHATH MPUYUHBI TOCTHKCHUS (HEIOCTHKEHUS) PE3yIbTaTOB HHPOPMAIIMOHHOW JEATEILHOCTH,
JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY, YMETh HAXOIUTh TTO3UTUBHOE B TIPOU3OIIC/IICH CUTYaIlUH;

BHOCUTBH KOPPEKTHBHI B JICITEIHHOCTh HA OCHOBE HOBBIX 0OCTOSITEIHCTB, N3MEHHUBIINXCS CUTYAIIHH,
YCTaHOBJICHHBIX OMIMOOK, BO3HUKIINX TPYAHOCTEH;

OILICHUBATh COOTBETCTBUE PE3YJIbTaTA SN U YCIOBHSIM.

ImouuonanvHblilt UHmMeNNeKm:

CTaBHUTH ce0s1 HA MECTO JIPYrOro YeIOBeKa, IOHMMATh MOTUBBI U HAMEPEHUS IPYTOro.

Ilpunamue ceéa u opyaux:

0CO3HABaTh HEBO3MOXXHOCTh KOHTPOJIMPOBATh BCE BOKPYT JIaXKe B YCIOBUSAX OTKPBITOTO JIOCTYIA K
00bIM 00BEMaM UH(POPMALIUH.

INPEAMETHBIE PE3YJ/IbTATbI

7 KJIACC

[IpenMeTHBIE pe3yNbTaThl OCBOCHUS OOS3aTEIBHOTO MPEAMETHOTO COJEPXKAHUS, YCTAaHOBJICHHOTO
JTaHHOM NMpUMEpHOI paboueil mporpaMMon, OTpaxaroT cHOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUM:

HOSICHATH HAa IPUMEPAX CMBICI MOHATUHN «UHPOPMAHD», «MH(OOPMAITIOHHBIN TPOIIECCY,
«00paboTka nH(poOpMaALMNY», «XpaHEeHHE HH(POPMALIUNY, «I1epeJadya HHPOPMALUN;

KOJMPOBAaTh U JCKOJUPOBATH COOOIICHHUS IO 3aJaHHBIM IIPAaBUJIaM, IEMOHCTPUPOBATh IIOHUMAHUE
OCHOBHBIX IIPUHIIUIIOB KOJAMPOBAHUS UH(OPMAIMK PA3IUYHON MTPUPOIbI (TEKCTOBOM, rpaduyueckoi,
ayJI10);CpaBHUBATh JUIMHBI COOOIICHNH, 3aITMCAaHHBIX B PA3JIMYHBIX all(haBUTaX, ONEPUPOBATH
€IMHUIIaMU U3MepeHust HH)OPMAIIMOHHOTO 00bEMA M CKOPOCTH NepeAayy JaHHbIX;

OLICHUBATh U CPAaBHUBATH Pa3Mephl TEKCTOBBIX, IPpanIeCKUX, 3BYKOBBIX (paiiioB U BHIe0(]aiioB;
IPUBOAUTH PUMEPBI COBPEMEHHBIX YCTPOMCTB XpaHEHUs U Nepesadu MH(GpOpMaIm, CpaBHUBATh UX
KOJINYECTBEHHBIE XapaKTEPUCTUKU;

BBIJICJIATH OCHOBHBIE 3TAlbl B UCTOPUM U IIOHUMATh TEHJICHLIUU PA3BUTHUSI KOMIIBIOTEPOB U
IPOrPaMMHOTO O0OCCIICUSHUST;

MOJTy4aTh ¥ MCIIOJ30BaTh HH(POPMAIHIO O XapaKTEPUCTHKAX MEPCOHATBHOTO KOMITBIOTEPA H €ro
OCHOBHBIX JIEMEHTax (IIPOLeccop, ONepaTUBHAs NaMsITh, J0JIFOBPEMEHHAs MaMATh, yCTPOCTBA
BB0/1a-BBIBO/1a);COOTHOCHTh XapaKTEPUCTUKH KOMITBIOTEPA C 33/1a4aMH, PEIIaeMbIMHU C €ro
HOMOIIIBIO;

OpPUEHTUPOBATHCS B UEPAPXUUECKOI CTPYKTYpeE (PailyioBoi CUCTEMBI (3aITUCHIBATDH MTOJIHOE UMSI
daiina (karanora), myTh K ¢aily (kaTauory) no UMerIEeMycsl OMUCAHUIO (HaHIOBON CTPYKTYPBI
HEKOTOPOT0 MH(POPMAIIMOHHOTO HOCUTEIS );pad0TaTh ¢ (PailIoBOM CHCTEMOM TEPCOHATILHOTO
KOMITbIOTEpA C MCII0JIb30BaHNEM I'padrueckoro nurepgeiica, a MIMEHHO: CO3/1aBaTh, KOTUPOBATh,
nepeMenaTh, IEPEeUuMEHOBBIBATh, YAAIATh U QpXUBUPOBATH (DailsIbl M KaTaJIOTH; UCIOJIH30BATh
AHTUBHUPYCHYIO IIPOrpamMMy;

NPEJICTABIIATh PE3YIbTAThI CBOCH JEATEIBHOCTH B BUJIE CTPYKTYPUPOBAHHBIX MILTIOCTPUPOBAHHBIX
JIOKYMEHTOB, MYJIbTUMETUHHBIX MTPE3EHTALIHIH;

UCKaTh HH(pOpMAIHIO B ceTH VIHTepHET (B TOM YHCIIE 110 KJIFOYEBBIM CIIOBAM, IO N300paKEHHIO),
KPUTUYECKH OTHOCUTBHCS K HaWIEHHOH nH(pOpMaIMK, 0CO3HABAs OMACHOCTH /ISl TUYHOCTH U
o011ecTBa pacpoCcTpaHeHUs! BpeAOHOCHOW HHPOPMAITUH, B TOM YHCIIE IKCTPEMHUCTCKOTO H
TEPPOPUCTUUECKOTO XapaKTepa;

MOHMMATb CTPYKTYPY aJIpECOB BEO-peCypCoB;

UCIIOJIb30BaTh COBPEMEHHBIE CEPBUCH HHTEPHET-KOMMYHUKAIIUH;

cobo1aTh TpeOoBaHUs O€30macHOM IKCIuTyaTanuu Texaudeckux cpenacts UKT; cobmonate
CeTeBOil 3THKET, 6a30Bble HOPMbI HHPOPMAIIMOHHOM 3THUKHU U MIPpaBa Mpu paboTe ¢ NPUI0KEHUIMHU
Ha JIIOOBIX YCTPOMCTBAx u B ceT VIHTEepHET, BHIOMpATh O€30MacHbIe CTPATErHH MTOBEICHHS B CETH;
UMETb MPEeCTaBIeHNE O BIMSHUU Hcniosb3oBaHus cpeactB KT Ha 310poBbe Mmob30BaTENs U
YMETh PUMEHSTh METOBI TPO(PHUITAKTHKH.

8 KJIACC



[IpenMeTHBIE pe3yNbTaThl OCBOCHHUS O0S3aTEIBHOTO MPEAMETHOTO COJICPXKAHUS, YCTAaHOBIECHHOTO
JTaHHOM MpUMEpHOl paboueil mporpaMMoi, OTpaxaroT cHOPMUPOBAHHOCTD y 00YUAIOIINXCSl YMEHU:

HOSICHTh Ha IPUMEpaxX pa3inuus MeX1y MO3UIMOHHBIMU U HETIO3ULIMOHHBIMU CUCTEMaMU
CUMCIICHUS;

3allAChIBaTh U CpaBHUBATH Lieible yncia oT 0 1o 1024 B pa3nuyHbBIX MO3UIUOHHBIX CUCTEMAX
cUHCIIeHUS (C OCHOBaHUSAMU 2, 8, 16); BBIMOTHIATH apuMETHICSCKHIE OTICpaIlii HAJl HUMU;
PacKpbIBaTh CMBICI IIOHATUHN «BBICKA3bIBAHUEY, «JIOTHUYECKAs ONIEpaLMs», «JIOTHIECKOE
BBIPAKECHHEY;

3aIACHIBATh JIOTHYECKUE BBIPAKEHUS C UCIOIb30BaHUEM IU3BIOHKIUY, KOHBIOHKIIMY U OTPHULIAHMUS,
OIPEAEIATh UCTUHHOCTD JIOTUYECKUX BBIPAKEHUH, €CIIM U3BECTHBI 3HAUEHUS] HCTUHHOCTH
BXOJISIIIUX B HETO NIEPEMEHHBIX, CTPOUTH TAOJIMIbI UCTUHHOCTH JUIsl IOTHYECKUX BBIPA)KEHUI;
pPacKpbIBaTh CMBICI MIOHATUHN «UCIOJHUTENDY, «AJITOPUTM», «IIPOrpamMmMay, IOHUMAask Pa3HULLY
MEXy yIOTpeOIeHUEM 3TUX TEPMUHOB B OOBIICHHON pedr U B UH(OPMATHKE;

OIKCHIBATH AJITOPUTM PEIICHUS 33/1a4H PA3IMYHBIMU CLIOCOOAMH, B TOM YHCIIE B BUAE OJIOK-CXEMBI;
COCTaBJIATH, BBIIIOJIHATH BPYYHYIO U Ha KOMIIBIOTEPE HECIIOKHBIE AJITOPUTMBI C UCIIOIb30BAHUEM
BETBJICHUI U LIMKJIOB JUUIsl YIPABJICHUS UCIIOJHUTENAMU, TAKUMU Kak Pobot, Uepenaiuka,
YepTExHUK;

MCII0JIb30BaTh KOHCTAHTHI U IEPEMEHHBIE PA3JIUYHbBIX TUIIOB (UMCIIOBBIX, JIOTHYECKUX,
CHUMBOJIbHBIX), @ TAK)KE COJIEpIKALIIE UX BBIPAXKECHUS; UCIIOJIb30BaTh OIIEpaTOp MPUCBANBaHUS;
UCII0JIb30BaTh IIpU pa3pabOTKE MpOrpamMm JIOTHYECKUE 3HAUECHHUS, OTIEPALIUH U BBIPAKEHUS C HUMU;
AQHAJIN3UPOBATH NPEJIOKEHHBIE AJITOPUTMBI, B TOM YHCJIE ONPEAENIATh, KAKUE PE3YJIbTaThI
BO3MO>KHBI IPU 33JJaHHOM MHOKECTBE UCXO/IHbIX 3HAUCHUM;

CO3/1aBaTh U OTJIaKUBATh IIPOIPaMMbI Ha OJTHOM U3 53bIKOB Iporpammuposanus (Python, C++,
[Tackans, Java, C#, LLIkonpHBIM ATropuTMUYecKuil SI3bIK), peanu3yone HECI0KHbIE AITOPUTMbI
00pabOTKH YHMCIIOBBIX IaHHBIX C UCIOJIb30BAaHUEM LIUKIIOB U BETBJICHUM, B TOM YHCIIE peallu3yroline
IIPOBEPKY JIETMMOCTH OJJHOTO LI€JIOr0 YKUCIia Ha Ipyroe, IpOBEPKY HAaTypajIbHOTO YUCIa Ha
IPOCTOTY, BbIAEICHUS U(P U3 HATYPAIBHOTO YHCIIA.

9 KJIACC

[IpenmMeTHbIE pe3ynbTaThl OCBOEHHUS 00S3aTEIBbHOTO MPEIMETHOIO COAEpMaHHs, YCTAaHOBJIEHHOTO
JAHHOM MpUMepHOIl paboueil mporpaMMoii, 0TpaxaroT cHOPMUPOBAHHOCTD y O0YUAIOLIMXCS YMEHU:

pa30uBaTh 337auu Ha MOA33auH; COCTABIIATh, BHIIIOIHATH BPYUHYIO U HA KOMITBIOTEPE HECI0KHbBIE
QJITOPUTMBI C UCTIOJIB30BAaHUEM BETBJICHUH, ITUKJIOB U BCIOMOIaTE€IbHBIX alTOPUTMOB IS
yTIpaBJIEHUS UCTIOIHUTEISIMH, TaKUMH Kak Po6oTt, Uepenarika, YepTéxXHUK;

COCTaBJISITh M OTJIAKUBATh IPOrPaMMBI, PEATU3YIOLINE TUIIOBBIE aITOPUTMbI 00PAaOOTKH YHCIOBBIX
MOCJIEI0BATENBHOCTEN WIIM OJTHOMEPHBIX YHCIIOBBIX MACCUBOB (TIOMCK MAaKCUMYMOB, MUHUMYMOB,
CYMMBI WJIM KOJIMYECTBA DJIEMEHTOB € 3aJJaHHBIMU CBOMCTBAMM) HA OJJTHOM U3 SI3bIKOB
nporpammupoBanus (Python, C++, [Tackans, Java, C#, llIkonbpHBIN ANTOPUTMUAYECKUMA

SI3bIK); pacKpbIBaTh CMBICH MOHATHI «MOJIENbY, «MOACTUPOBAHUEY, OMPECNIATh BUIBI MOJETIEH;
OILICHUBATh aJIEKBATHOCTbh MOJIEII MOJEIUPYEMOMY OOBEKTY U LIEISAM MOJICITUPOBAHUS;
UCIOJIb30BaTh Tpadbl U JepeBbs ISl MOJIEIUPOBAHUS CUCTEM CETEBON M HEPAPXUUECKOMN
CTPYKTYpbI; HAXOIUTh KpaTualIuii myTh B rpade;

BBIOMPATH CIIOCO0 MPeICTaBICHHs JaHHBIX B COOTBETCTBHHM C MIOCTABICHHOM 3a/1a4eil (Ta0sIunIbl,
CXeMBblI, rpaUKH, TUarpaMMbl) C UCIIOIb30BAaHUEM COOTBETCTBYIOLIUX IMPOTPAMMHBIX CPE/ICTB
00paboTKH JaHHBIX;

WCITOJIH30BATh AJIEKTPOHHBIE TAOJIHUIIBI 11 00paOOTKH, aHATN3a U BU3yaJTU3aI[UH YU CIOBBIX
JTAHHBIX, B TOM YHCJI€ C BBIJICJIEHUEM JHana3oHa TabauIbl U yIIOpsJ0YMBaHUEM (COPTHPOBKOM) €ro
AIIEMEHTOB;

CO3/1aBaTh U MPUMEHSATH B AJIEKTPOHHBIX TaOIUIAX GOPMYIIBI Ui PAaCYETOB C UCTIOIb30BAHUEM
BCTPOEHHBIX apupmeTnyeckux pyHKIUN (CyMMUPOBaHNE U MOJACUET 3HAYSHU, OTBEUAIOIIUX
3aJJaHHOMY YCJIOBUIO, Cpe/IHee apuPMETHIECKOE, MOMCK MAKCUMAJIBHOTO U MUHUMAJIBHOTO
3HAYEHMUsI ), A0COIOTHOM, OTHOCUTEIILHOM, CMEIIIAaHHOW aJipecaliuu;



UCTIOJIB30BAaTh 3JICKTPOHHBIC TAOIHIIBI IS YUCIICHHOTO MOJICITMPOBAHUS B MMPOCTHIX 3a/la4ax W3
pa3HbIX IPEIMETHBIX 00JIacTel;

UCTIOJIB30BaTh COBPEMEHHBIC HHTEPHET-CEPBHUCHI (B TOM YHCIIe KOMMYHHKAI[HOHHBIE CEPBHCHI,
00JavHbIe XPaHWIUIA JAHHBIX, OHJIAWH-TIPOrPaMMBI (TEKCTOBBIE M IpaQUUeCcKie PeIaKTOPHbl,
cpenbl pa3paboTkH)) B yaeOHON U TTOBCEAHEBHOM JIEATEILHOCTH;

MPUBOIUTH TIPUMEPHI UCTIOIH30BAHUS T€OMH(POPMAIIMOHHBIX CEPBUCOB, CEPBUCOB TOCYIaPCTBEHHBIX
ycIyr, 00pa3oBaTeNbHBIX CEPBUCOB ceT MIHTEpHET B y4eOHOW U MOBCEIHEBHOM JICATEIILHOCTH;
UCIIOJIb30BATh PA3JIMYHBIC CPEJCTBA 3AIIUTHI OT BPEIOHOCHOTO MPOTPaAaMMHOT0 00ECIICUCHHSI,
3alMIIATh EPCOHATBHYIO HHPOPMAIIUIO OT HECAHKITMOHUPOBAHHOT'O JIOCTYIIA ¥ €T0 TOCIEICTBHIMA
(pasrnaieHus, MOIMEHBI, YTPAThl IaHHBIX ) C YIETOM OCHOBHBIX TEXHOJIOTUYECKUX U COLUAITBHO-
MICUXOJIOTHYECKHUX aCIIEKTOB MCIOJIb30BaHUs CeTH MIHTepHET (ceTeBasi aHOHUMHOCTb, UG POBOI
cliell, ayTEHTHYHOCTh CYOBEKTOB U PECYpPCOB, OMTACHOCTh BPEIOHOCHOTO KOJIA);

pacro3HaBaTh MOMBITKHA U MPEIYNPEXKIATh BOBICUCHUE Ce0sl M OKPYKAIOIINUX B JICCTPYKTUBHBIE U
KpPUMHHAJIbHBIE (DOPMBI CETEBOM aKTMBHOCTH (B TOM YHCJIe KHOSPOYJITUHT, (DUIIIHHT).

1. Conepxanne yueOHOTro nmpeamera

7 KJIACC

OUPPOBAA TPAMOTHOCTD

Komnbrorep — yHHBepcajibHOe YCTPOiicTBO 00pad0TKH JaHHBIX

KomnbroTep — yHHBepcaabHOE BBIYMCIMTEIBHOE YCTPOWCTBO, paboTatoliee no mporpamme. THITbI
KOMIIBIOTEPOB: MEPCOHAJIBHBIE KOMIIBIOTEpPBI, BCTPOEHHBIE KOMIIBIOTEPHI, CYNEPKOMIIBIOTEPHI.
MoOusbHbIE yCTPOHCTBA.

OcHoBHBIE KOMIIOHEHTHl KOMIbIOTEpa M uX Ha3HaueHue. I[Ipoueccop. OmnepatuBHas u
J0JrOBpEMEHHasl NaMsATb. YCTpPONCTBa BBOAAa M BbIBOJA. CEHCOpPHBIA BBOJ, JAaTYUKU MOOMIIBHBIX
YCTPOKHCTB, CPECTBA OMOMETPUIECKON ayTeHTU(DUKAIIH.

Hcropuss pa3BUTHS KOMIIBIOTEPOB U IpOrpaMMHOro odecnedeHus. [lokoseHHs KOMIBIOTEPOB.
CoBpeMeHHbIE TEHJEHIINH Pa3BUTHS KOMIIbIOTEPOB. CyNepKOMITbIOTEPHI.

[TapasuienpHble BEHIYUCICHUS.

[TepconanbHblil KoMMnbloTEp. [Iponieccop u €ero xapakTepucTUKH (TaKTOBask YacTOTa, pa3psIHOCTD).
OmneparuBHas namsTh. JlonroBpeMeHHass MaMATh. Y CTPOHCTBAa BBOAA M BbIBOAA. OOBEM XpaHHUMBIX
JaHHBIX (OMepaTHBHAsl MaMATh KOMIIBIOTEpA, )KECTKUM M TBEPAOTENIbHBIN AMCK, OCTOSHHAS MaMsTh
CcMapT(OHa) U CKOPOCTh TOCTYMA AJISl PA3IUUHBIX BUJIOB HOCUTENEH.

TexHuka 6€30MaCHOCTH U MpaBuiia paboThl HA KOMIIBIOTEPE.

IIporpamMmbl U JaHHBIE

[TporpammHoe obecrnieueHrne koMmmbtorepa. llpuknaaHoe mporpamMMmHoe oOecrnedeHue. CucrteMHoe
nporpaMMmHoe obecnieuenue. Cucremsl nporpaMMmupoBanus. [IpaBoBas oxpaHa nmporpaMMm U JaHHBIX.
becnathbie u ycnoBHO-0eciuiaTHbIE porpaMMbl. CBOOOHOE MporpaMMHOE o0ecTieueHue.

@aiinsl w1 manku (katagord). IlpuHiunsl nmoctpoenus ¢aitnosix cucteM. IlonHoe umsa ¢aiina
(mankm). Ilyts kx ¢aiiny (manke). PaGora ¢ ¢aiimamMmu u KatajoraMu cpeicTBaMH ONEPallOHHON
CHCTEMBI: CO3/1aHuE, KOMMpPOBaHHE, NepeMellleHne, MepeuMeHOBaHNe U ynaneHue ¢ailioB M mamok
(xatasioroB). Tunsl ¢aiinos. CsoiicTBa (aiioB. XapakTepHble pa3Mepbl (aillioB pa3IWYHBIX THUIIOB
(cTpaHuIa TEKCTa, MEKTPOHHAs KHUTa, (poTorpadus, 3anuch MECHU, BUACOKIHUII, MOTHOMETPAKHBIN
¢unbM). ApxuBanus AaHHbIX. Mcnons3oBanue nporpamm-apxuBaTopoB. QaitnoBslil MeHemxep. [louck
¢ailnoB cpencTBaMH ONEpPaiMOHHON CUCTEMBI.

KomnbroTepHble BUPYCHI U IpyTHUe BPeIOHOCHbIE TporpaMMbl. [IporpaMMel [uist 3a1IUThI OT BUPYCOB.

KomnbrorepHsbie ceTn

OO0beauHeHNE KOMITBIOTEPOB B ceTh. CeTh MHTEpHET. Beb-cTpanuma, Bed-caiit. CTpykTypa aapecoB
BeO-pecypcoB. bpaysep. IlouckoBsie cucremsl. [lonck nmH(poOpManuyu MO KIIOYEBBIM CIOBaM U I10
n300paxeHuto. JJoctoBepHOCTh MH(POPMAINH, [TOJIydeHHOM U3 MIHTepHeTa.

CoBpeMeHHbIE CEPBUCHI HHTEPHET-KOMMYHHUKALUH.

CereBoil 3THKET, 0a30BbIe HOPMBI HHPOPMAITMOHHOMN 3TUKU U IpaBa mpu padote B ceTu MHTEpHET.
Crpareruun 6e3onacHoro nosejneHus B IHTepHere.

TEOPETHUYECKHUE OCHOBbI THOOPMATUKH



Nudpopmanus u nHGOpMaHOHHBIE NPOLECCHI

WNudopmanus — OIHO U3 OCHOBHBIX MOHATHIA COBPEMEHHON HAYKH.

Wudopmanisg kak cBelECHUS, NMpeAHA3HAUYECHHBIE JJIS1 BOCIPUATHS YEeOBEKOM, U MH(OpMaLus Kak
JaHHBIE, KOTOPbIE MOTYT OBITh 00pab0TaHbl AaBTOMATH3UPOBAHHOMN CHCTEMOIA.

JIMCKpeTHOCTh TaHHBIX. BO3MOXHOCTD ONMKCaHus HEMPEPBIBHBIX 0OBEKTOB U MPOLIECCOB ¢ TOMOIIBIO
JUCKPETHBIX JTAHHBIX.

HNupopmalinoHHbIe MPOILIECCHl — MPOLIECChl, CBSA3aHHBIE C XpaHEHHEM, NIpeoOpazoBaHUEM H
nepeaadyen JaHHbIX.

IIpencraBiaenne unpopmanumn

CumBoin. Andasur. MomHocTs andaBurta. PasHooOpasue s3b1koB U anipaBuToB. EcTecTBeHHBIC U
dbopManbHbie S3BIKH. AJIaBUT TEKCTOB Ha PYCCKOM si3bike. [[Bowunbrii andasur. KomndyectBo
BCEBO3MOXKHBIX CJIOB (KOJIOBBIX KOMOWHAIMI) (UKCUPOBAHHON [UIMHBI B JBOUYHOM aiyihaBUTE.
[IpeoOpazoBanue mroboro andaBura K ABOMYHOMY. KOJIMYECTBO pa3smUYHBIX CIOB (DUKCHPOBAHHON
JUTMHBI B aliaBUTE ONpeeIEHHON MOIITHOCTH.

KonupoBanue cMMBOJIOB 0JHOTO ai(haBUTA C MOMOIIBIO KOJOBBIX CJIOB B IPYTOM ai(aBHUTe; KOJI0BAs
Tabyuia, 1eKOIMPOBaHHUE.

JBonunslii kof. [Ipencrapnenne JaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B IBOMYHOM ali(haBUTE.

WudopmannoHHblii 00bEM NaHHBIX. BUT — MHUHHMalbHAas €AMHMIIA KOJIMYECTBAa MHPOpMaIuu —
IBOWYHBIN pa3psan. Equnauier nzmepenus napopManmonHoro o0béMa ganHeix. but, OaiiT, kumobaiir,
Mera0aiT, rurabamr.

CxopocTb nepeayu JaHHbIX. ETUHUIBI CKOPOCTH NE€pPEIaYu IaHHBbIX.

KomgupoBanue TtekctoB. PaBHomepubiii kox. HepaBHomepnsii kon. Komupoka ASCII.
Bocemubutasie kogupoBku. Ilonstue o komupoBkax UNICODE. [lekoaupoBaHue cooOIeHU ¢
MCIOJIb30BaHUEM PAaBHOMEPHOT'O U HEpaBHOMEPHOTO Koja. HbopMaimoHHbIit 00bEM TEKCTa.

Hckaxxenue nHOpMaIy MpH nepeaaye.

Ob6mee mpezacraBieHue 0 MUGPOBOM MPEACTABICHUN ayAUOBU3YAIbHBIX U APYTUX HEMPEPHIBHBIX
JAHHbIX.

Koauposanue upera. L[Betosie mogenu. Monens RGB. I'my6una xonuposanus. [Tanurpa.

PactpoBoe u BekTtopHOE mpencTaBieHue uzoOpaxkenuil. [lukcens. Ouenka HHGOPMAIIMOHHOTO
00BbEMa rpaduuecKux JaHHBIX IS PACTPOBOTO U300paKEHUSI.

Koauposanue 3Byka. PaspsiniHocTs u yactoTa 3anucu. KoianuecTBo kaHalloB 3alIUCH.

OneHka KONMYECTBEHHBIX MApaMETPOB, CBSI3aHHBIX C INPEICTABICHUEM M XPAaHEHHEM 3BYKOBBIX
(aiinos.

NHO®OPMALINOHHBIE TEXHOJIOI'MHU

TekcToBbBIE JOKYMEHTBI

TekcToBbIEe JOKYMEHTHI U MX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHHIa, ad3all, CTPOKa, CI0OBO, CUMBOI).

TexcToBBIN MpOLIECCOP — UHCTPYMEHT CO3JaHMs, peJaKkTUpOBaHUs M (OPMaTUPOBAHUS TEKCTOB.
[IpaBuna Habopa Tekcra. PemaktupoBanue Tekcra. CpoiictBa cuMBoioB. lllpudt. Tumnsl mpudros
(pyOnensle, ¢ 3acedykamu, MoHowMpuHHBIE). [lomykupHoe M KypcuBHOe HauepTaHue. CBolicTBa
ab3a1ieB: rpaHuIlbl, a03aI[HBIA OTCTYI, UHTEpBal, BeIpaBHUBaHUE. [lapamerpsl ctpanuisl. CTHiieBoe
(dbopMaTupoBaHue.

CrpykTypupoBaHue HH(GOpPMAIMM C TOMOIIBIO CHUCKOB M TalOmul. MHOTrOypOBHEBBIE CIHCKH.
JloGaBieHue Tabaull B TEKCTOBBIE TOKYMEHTBHI.

BcraBka n3zo0pakeHuii B TeKCTOBbIE TOKyMeHThl. O0TekaHne u300paxkeHuit TekcroM. BrimtoueHue B
TEKCTOBBIM TOKYMEHT AHarpaMm, (GopMyIl, HyMepaluu CTpaHUL, KOJOHTUTYJIOB, CCHUIOK U Jp.

ITpoBepka mnpaBonmcanusd. PaccraHoBka mnepeHocoB. I'onocoBoi BBoA Tekcra. Onruyeckoe
pacno3HaBanue Tekcta. KommberoTepHblil mepeBoa. Mcmonb3oBaHue cepBUCOB ceTtu WHTEpHET st
00pabOTKHU TEKCTA.

Komnbrorepnasi rpadpuka

3HaKOMCTBO C rpaduueckuMu pemakropamu. PactpoBsle pucynku. Mcronb3oBaHue rpapuueckux
MIPUMHUTHBOB.

Onepanuu pegakTHpOBaHUs Tpaduyeckux OOBEKTOB, B TOM uHcie LUPOBBIX (oTorpaduii:
M3MEHEHUe pa3zMmepa, o0pe3ka, TOBOPOT, OTpaxKeHue, paboTa ¢ 00IacTsIMHU (BBIJEICHUE, KOTUPOBAHHUE,
3aJIMBKa LIBETOM), KOPPEKLIMsI LIBETA, IPKOCTU U KOHTPACTHOCTH.



Bekropnas rpaduka. Co3naHue BEKTOPHBIX PUCYHKOB BCTPOCHHBIMU CPEICTBAMHU TEKCTOBOTO
MpoILIeccopa WK APYTUX mporpamm (puiiokeHuit). Jlo6aBneHne BEKTOPHBIX PUCYHKOB B IOKYMEHTHI.

MyabTUMeNifHbIE TTPe3eHTAIuU

[ToaroroBka MynbTUMEIUHHBIX Ipe3eHTanuid. Cnaiin. JlobaBneHne Ha ciail TeKcTa U n300pakeHui.
PaboTa ¢ HECKOJIEKUMU ClIalJaMu.

JloGaBieHue Ha ciaii]] ayJMOBU3yaJIbHBIX JaHHbIX. AHUMaNMs. ['unepcchlky.

8 KJIACC

TEOPETUYECKHUE OCHOBbI THOOPMATUKH

Cucrembl cuncjIeHus

Heno3unnonnelie U MO3UIMOHHBIE CUCTeMbI cuucieHus. Andasut. OcHoBanue. Pa3sépuyras ¢popma
3anucu yucia. [lepeBon B AECITUUHYIO CUCTEMY YUCEI, 3alIMCAaHHBIX B APYTUX CUCTEMaX CUUCIICHUS.

Pumckas cucrema cuncieHus.

JBouunas cucrema cuucieHus. IlepeBoa uenbix yucen B npenenax oT 0 mo 1024 B 1BOMYHYIO
cucreMmy cuMcieHus. Bocbmepruunas cucrema cuucienusd. [lepeBo uncen u3 BOCbMEPUYHON CUCTEMBbI
B JIBOMYHYIO U JIECATUUHYIO cucTeMbl U oOpatHo. [llectHannatepuynas cucrema cumncienus. [lepeson
Yuycesl U3 IIECTHAALATEPUYHOM CHUCTEMBI B JABOUYHYIO, BOCBMEPUYHYIO M JECATUYHYIO CUCTEMBI U
oOpaTHoO.

ApudmeTrnueckue onepanuy B ABOUYHON CUCTEME CUUCIICHUS.

DJIeMEHTBI MaTEeMATHYECKOM JIOTUKH

Jlornueckue BbicKa3zbiBaHUs. Jlormueckue 3Ha4eHMsI BbICKA3bIBaHUI. DJEMEHTAapHbIE U COCTABHbIE
BbICKa3bIBaHUs. Jlornueckue omepanuu: «u» (KOHBIOHKIHSA, JOTHUYECKOE YMHOMKEHHUE), U
(IM3BIOHKIUS, JIOTMUECKOE CIIOKEHUE), «He» (Jlornyeckoe oTpuuanue). llpuopurer normueckux
omeparuii. OmnpeneneHne HCTUHHOCTH COCTaBHOIO BBICKA3bIBAHMS, €CIM HW3BECTHBI 3HAYCHUS
HMCTUHHOCTU BXOJAILIMX B HEro 3JIEMEHTapHbIX BbICKa3biBaHUIl. Jlornueckue BbipaxkeHus. [Ipasuiia
3aMucy JOTHYeCKUX BeIpakeHuil. [locTtpoeHre Tabauiy HCTUHHOCTH JTIOTUYECKHUX BBIPAXKCHHIM.

Jloruueckue 31eMeHThl. 3HAKOMCTBO C JIOTHYECKHMU OCHOBaMHU KOMIIBIOTEPA.

AJI'OPUTMBI 1 ITPOI'PAMUPOBAHUE

Hcnonnuresn u aJirOpuTMBbI. AJITOPUTMHYECKHE KOHCTPYKIIUH

[TonsTue anropurMa. McmoaHUTENN aNlrOpUTMOB. AJNITOPUTM Kak IJIaH YIPaBIECHUS UCTIOTHUTEIEM.

CgoiictBa anroputma. CriocoObI 3aNMCH aIropuTMa (CIOBECHBIH, B BUJE OJIOK-CXEMBI, POTpaMMa).

AnropurMuueckue  KOHCTpykuuu. KoHcTpykums — «ciegoBaHue».  JIMHEHHBIH — alropuTM.
OrpaHM4eHHOCTb  JIMHEHHBIX  QJITOPUTMOB:  HEBO3MOXHOCTh  NPEIYCMOTPETh  3aBHUCHUMOCTh
MIOCJIEZ0BATEIBHOCTH BBIIOIHIEMBIX IEHCTBUI OT UCXOAHBIX JaHHBIX.

KoHcTpykiust «BeTBiieHHE»: MOIHAsE U HemoiHasi GopMbl. BelloIHEHHE U HEBBIIIOJIHEHUE YCIOBUS
(MCTUHHOCTb U JIOKHOCTB BbICKa3bIBaHUs). [IpocThie U cocTaBHbIE YCIOBUS.

KoHCTpyKIIUs «TIOBTOPEHUS»: LIUKJIBI C 3aIaHHBIM YHCJIOM IOBTOPEHMM, C YCIOBHEM BBIIIOJHEHUS, C
IIEPEMEHHON IIUKJIA.

Pa3pabotka a1 GOpMaIbHOIO MCTIOJHUTENS aIrOpUTMa, IPUBOIAIIETO K TpeOyeMoMy pe3yibTaTy
IIPU KOHKPETHBIX UCXOJIHBIX JaHHBIX. Pa3paboTKa HECI0KHBIX aITOPUTMOB C UCIIOJIB30BaHUEM IIUKIIOB
U BETBJIEHUI 71 ynpaBieHus (pOpManbHBIMM HCHOJIHMUTENSAMH, TakMMHM Kak PoGor, Yepenamika,
YepréxHUK. BhilosiHEHNE alrOPUTMOB BPYUHYIO U Ha KOMIIbloTepe. CUHTaKCUYECKHE U JIOTHYECKUe
omuOku. OTKa3kbI.

S3bIK NpOorpaMMupoOBaHuUs

S3pik nporpammuposanus (Python, C++, [Tackans, Java, C#, IlIkonpHbINH ANTOpUTMHUYECKUH S3BIK).

Cucrema nporpaMMUpPOBaHUS: PEIAKTOP TEKCTA MIPOrPaMM, TPAHCIISTOP, OTJIaTUHK.

ITepemenHas: Tum, uMsl, 3HaueHUe. Llenble, BEIECTBEHHbBIE U CUMBOJIBHBIE IEPEMEHHBIE.

Omneparop npucBauBaHus. ApupMETHUECKHE BBIPAKEHUS U MOPSAJIOK UX BbluucieHus. Onepanuu ¢
LEJIBIMU YHCIIAMU: LIEJIOUNCIIEHHOE JIEJIEHUE, OCTATOK OT JEJICHUSI.

BerBnenus. CoctaBHble yciaOBHsI (3alUCh JIOTUYECKMX BBIPQKEHUH HAa U3y4aeMOM  SI3bIKE
nporpamMMmupoBanus ). HaxoxieHrne MUHUMyMa 1 MakCUMyMa U3 IBYX, TpEX M UeThIpEX uncen. Perenue
KBaJIpaTHOT'O YPaBHEHUSI, UMEIOIIETO BEIIECTBEHHbIE KOPHH.

Junanorosas oTIagka @OpOrpaMM: IOLIArOBOE BBINOJIHEHHE, IPOCMOTP 3HAYEHUH BEIUYMH,
OTJIa/I0YHBIN BBIBOJI, BBIOOP TOYKH OCTAHOBA.



[Tukn ¢ yciaoBueMm. Anroput™m EBxinaa uid HaX0XJIEHHs HauOOJIBLIET0 OOLIEro JOEeNUTeNs ABYX
HaTypaJbHBIX YKcell. Pazbuenue 3anucu HaTypaqbHOTO YHCIIA B TIO3ULIMOHHON CHCTEME C OCHOBAHHUEM,
MEHBIIUM UM paBHBIM 10, Ha OTENbHBIE HUQPBI.

[{uks c nepeMeHHON. AITOPUTMBI IPOBEPKU JEIMMOCTH OJIHOTO LIEJIOT0 YUCIIa Ha JPYToe, IPOBEPKU
HaTypaJbHOI'O YUCIIA HA IPOCTOTY.

OO6paboTka CHMBOJIBHBIX JaHHBIX. CHUMBOJBHBIE (CTPOKOBBIE) TIepeMeHHbIe. llocumBOIbHAS
obpabotka cTpok. Iloacu€r yacToThl NOSABICHMS CHMBOJIA B CTpoke. BcTpoeHHble (yHKUMU A
00pabOTKHU CTPOK.

AHaJn3 aJIrOpuTMOB

OnpezneneHue BO3MOXKHBIX PE3yJIbTATOB PAaOOThl JIrOPUTMA IPU JAHHOM MHOKECTBE BXOJHBIX
JAHHBIX; OIIPE/IETIEHNE BO3MOXKHBIX BXO/IHBIX JAHHBIX, IPUBOJAIIMNX K JAHHOMY PE3YJIbTaTYy.

9 KJIACC

HUDPPOBAS T'PAMOTHOCTD

I'no6anbHas cetb UHTEepHeT U cTpaTernu 0e30MacHOrO NMOBeIeHUs B Hell

I'moGanbrast cetrb WurepHer. IP-ampeca y3moB. CereBoe XpaHEHHE JaHHBIX. MeETOabI
WH/IMBUYyAIbHOTO M KOJUIEKTMBHOTO pa3MelleHusi HOBoW mH(popmarmu B cetu VuTtepHer. bomibmme
JaHHbIE (MHTEPHET-JaHHbIe, B YACTHOCTH, IaHHBIE COIIMAIIbHBIX CETEeH).

[Tonsitre 00 MHPOPMAITMOHHOM O€30MMaCHOCTH. Y TPO3bI HHPOPMAITMOHHOH 0€30IMaCHOCTH IPpH padoTe
B II00AJIbHOM CeTH M METOMAbI MpoTUBOAeHcTBUsA uM. [IpaBuna GezonacHoi ayTeHTUUKAMK. 3aIIuTa
auyHOM uH@opmanuu B cetu MHrepHer. besonacHble crpaterun noseleHusi B cetu MHTepHer.
[IpenynpexaeHue BOBIEYEHHUS B ACCTPYKTHBHBIE U KpPUMHHAIbHBIE (DOPMBI CETEBOW aKTUBHOCTU
(xnbepOyuMHT, GUIIKHT U Jp.).

PaGora B uHGoOpMaANMOHHOM NMPOCTPAHCTBE

Bunet pestenbHoctn B cetu MHtepHeT. MHTepHET-CEpBUCHI: KOMMYHMKAI[MOHHBIE CEPBHUCHI
(moutoBas ciyx0a, BUAEO-KOH(GEPEHII-CBA3b U T. I1.); CIIPABOUHBIE CITYXObI (KapThl, paclucaHus M T.
I.), TIOMCKOBBIC CIYXOBbI, CIYyXObI OOHOBJIGHHS TMporpaMMmHOro obecriedenuss u Jap. CepBUCH
rocylapcTBeHHbIX ycnyr. OOmauHble XpaHuiuina AaHHbIX. CpencTtBa COBMECTHOW pa3paboTKu
JTOKyMEHTOB (oHaiH-oducsl). [I[porpammuoe obecrieueHue Kak Be0-CepBUC: OHJIAWHOBBIE TEKCTOBBIC U
rpaduyecKkue peJaKTophl, Cpelbl pa3paboTKu MIPOrpamMmm.

TEOPETUYECKHUE OCHOBbI TH®OPMATUKH

MopenupoBaHue Kak MeTO/l MO3HAHUS

Mogenb. 3amgaum, pemaeMble € TMOMOIIBIO  MojaenupoBaHus. Knaccudukanum Mopenei.
MartepuanbHble (HaTypHble) U WH(MOpPMalMOHHBIE MOAenu. HempepblBHBIE U TUCKPETHBIE MOJEIH.
Nmuranuonnsie moaenu. Urpossie Moaenu. O1ieHKa aieKBaTHOCTU MOJIETH MOJEIUPYEMOMY OOBEKTY
U 1EJIIM MOJIETTUPOBAHUSI.

Tabnuunsie mogenu. Tabnuia kak IpeaCTaBIeHUE OTHOIICHHUS.

basel nanubix. OTOOp B TAOIUIE CTPOK, YAOBIECTBOPSIOMINX 33IAHHOMY YCJIOBHIO.

I'pad. Bepmmna, pedpo, myts. OpueHTHpOBaHHBIE U HEOpUEHTHpOBaHHBbIE rpadsl. [[nnHa (Bec)
pebpa. BecoBast matpuna rpada. nuna mytu mexay BepiimHamu rpada. [Tonck onTuMaabHOTO MyTH B
rpade. HauanpHas BepiiMHa (MCTOYHMK) W KOHEUHas BepIMHA (CTOK) B OPUEHTHPOBAHHOM rpade.
Brruucnenne konruecTBa myTei B HallpaBJIEHHOM aIlUKIMYECKOM Tpade.

HepeBo. Kopenb, Bepmmua (y3en), auct, peOpo (ayra) nepesa. Bricota nepema. Ilommepeso.
[Ipumeps! ncrosib3oBaHus aepeBbeB. [lepeOop BapuaHTOB ¢ MOMOIIBIO A€pEBA.

[TonsiTue MareMaTM4ecKOM MoJenu. 3ajadyd, peulaeMble ¢ [OMOIIBI0  MaTeMaTH4eCKOTro
(KOMIIBIOTEPHOT0) MoAenupoBaHusa. OTiIHYHe MaTeMaTHYecKoW MOJETH OT HAaTYpHOW MOJEIH U OT
CIIOBECHOT'O (JINTEPAaTypHOT0) OMHCAHUS O0BEKTA.

Otanbl KOMIBIOTEPHOTO MOJEIUPOBAHUS: IIOCTAHOBKA 3aJauyd, IOCTPOCHHE MaTeMaTH4YecKOu
MOJIENIM, IMPOTrpaMMHAas pealn3alis, TECTUPOBaHHWE, IPOBEAEHUE KOMIIBIOTEPHOIO SKCIIEPUMEHTA,
aHaJIu3 €ro pe3yJbTaTOB, YTOYHEHHE MOJIEIH.

AJITOPUTMBI U ITPOT'PAMUPOBAHHUE

Pa3paboTka anropuTMoB M NpOorpaMm



Pa3zbuenne 3amaum Ha nonzagauu. CocTaBieHHE AITOPUTMOB M IPOrpaMM C HCIIOJIb30BaHHEM
BETBJICHUH, IIMKJIOB M BCIIOMOTATEIbHBIX AJTOPUTMOB Ul YIpABJICHUS UCHOJHUTENEeM PoOoT wimm
APYTUMH UCHIOJHUTENSIMU, TAKMMHU Kak Yepenarika, YepTEXHUK U Ap.

Tabnmuunble BenuuuHbl (MaccuBbl). OnHoMepHble MaccuBbl. CocCTaBlieHHE M OTJIagKa MPOrpamM,
peanM3yoIMX TUIIOBBIE AITOPUTMbI O0paOOTKM OJAHOMEPHBIX YHMCIOBBIX MACCHUBOB, Ha OJHOM M3
s36IKOB niporpammupoBanus (Python, C++, I1ackans, Java, C#, [lIkonbHbI ANropuTMUYecKuii S3bIK):
3aI10JIHEHUE YMCIIOBOI'O MacCuBa CIIy4alHbIMU YKMCIaMU, B COOTBETCTBUHU ¢ (hOpMyJII0H UK MyTEM BBOJA
quCell; HaXO0X/IEHUE CyMMBbI 3JIEMEHTOB MacCUBA; JIMHEWHBIN MOUCK 33JJaHHOTO 3HAUYEHUS B MAcCHUBE;
MOJICUET JIEMEHTOB MACCUBA, YIOBJIETBOPSIOIINX 3aJaHHOMY YCJIOBHUIO; HAXOKICHUE MUHUMAIILHOI'O
(MakcuMaJbHOTO0) 371eMeHTa MaccuBa. COpTHPOBKA MacCHBA.

OO6paboTka TOTOKA IAHHBIX: BBIYMCICHUE KOJIMYECTBA, CYMMBI, CpEIHEro apu(MeTH4ecKoro,
MUHMMAJIBHOIO M MaKCHUMAaJbHOI'O 3HAUEHHs 3JIEMEHTOB IOCJIEOBAaTEIBHOCTH, YIOBIIETBOPSIOIINX
3aJJaHHOMY YCJIOBHIO.

Yupasienue

VYnpasnenue. Curnan. OOparHas cBsizb. [lomyueHune curHagoB oT HMGPOBBIX AATYMKOB (KacaHUs,
paccTosiHUsA, CBETa, 3ByKa W 1p.). [Ipumepsl ncnoiab30BaHMs NMPUHLKIA OOpaTHOW CBA3M B CHCTEMax
YIIpaBJICHUS] TEXHUUECKUMH YCTPOHCTBAMHU C TIOMOIIBIO TATYNKOB, B TOM YHCIIE B POOOTOTEXHHKE.

[Tprmepbl pOOOTU3NPOBAHHBIX CUCTEM (CUCTEMA YIIPABICHUS JBH)KEHUEM B TPAHCIIOPTHOW cUCTEME,
CBapOYHasl JMHHUS AaBTO3aBOJa, ABTOMATU3MPOBAHHOE YIPABICHHE OTOIUJICHHUS J10Ma, ABTOHOMHAas
crcTeMa yIpaBJIeHUs] TPAHCIIOPTHBIM CPEJCTBOM U T. II.).

NH®OPMALMNOHHBIE TEXHOJIOT A

DJIeKTPOHHBbIE TA0JIUIIbI

[lonsitue 00 »SIEKTPOHHBIX Tabmumax. TUMBl JAaHHBIX B SUEWKaX JJIEKTPOHHON TaOIHIIBL.
PenaktupoBanue u ¢opmarupoBanue Tabnul. BceTpoeHHble (QYyHKIUM A7 HOUCKAa MakCUMyMa,
MUHUMYMa, CyMMbI U cpegHero apupmernyeckoro. CopTUpOBKa JaHHBIX B BbIACIEHHOM JIMANa30HE.
IToctpoenue nuarpamMm (rHcTOrpaMma, Kpyropas JuarpaMma, TodeuyHas auarpamma). Beibop tuma
Jyarpammal.

[TpeoOpa3oBanue ¢opmyn npu KomupoBaHuu. OTHOcUTeNbHAs, a0OCOJIIOTHA M CMeEIlaHHas
azpecarusi.

VYCOoBHBIE BBIUMCIEHUS B 3JIEKTPOHHBIX Tabmumax. CymMMHpoBaHME U TOACYET 3HAYEHUH,
OTBEYAIOIIMX 3aJaHHOMY ycioBuioo. OOpaboTka OonbmMX HAO0OPOB JaHHBIX. UYmcieHHOe
MO/JICJIMPOBAHHE B AJIEKTPOHHBIX TaOIUIIAX.

HNudopmanuonHbie TEXHOJOTHM B COBPEMEHHOM 00111ecTBe

Ponp MHPOPMALIMOHHBIX TEXHOJOTHHA B Pa3BUTHM SKOHOMHUKH MHpa, CTpaHbl, pernoHa. OTKpbITHIE
o0Opa3oBaTebHbIE PECYPCHI.

[Tpodeccun, cszaHHbIE ¢ MHPOPMATUKOM M HH(MOPMAIMOHHBIMU TEXHOJOTMAMU: BeO-nu3aiiHep,
MIPOrPaMMHUCT, Pa3padOTUMK MOOUIBHBIX MPUIOKEHUH, TECTHUPOBIIMK, aPXUTEKTOP MPOTrpaMMHOTO
obecrevyeHus, CIeUaINCT M0 aHAIN3Y IaHHBIX, CACTEMHBIH aIMUHUCTPATOP.



1. TemaTu4eckoe NJIAHUPOBAHUE

Ne HaumenoBaHue pa3jieiioB, TeM Komuuectso
4yacos
7 kaace
1 | Uudopmarus 1 MHPOPMALTMOHHBIE TIPOIIECCHI 9
9 KomrmbroTep kak yHHBepcalbHOE YCTPOUCTBO 00pabOTKH y
uHpopMau
3 | ObpaboTtka rpadudeckoit uHGpoOpMaUu 4
4 | O6paboTKa TeKCTOBOM MH(pOpMaIUu 9
5 MynsTUMenna 4
6 | [loBTOpeHue 1
UTOr o: 34
8 kiaace
1 | Maremaruyeckue OCHOBBI HH()OPMATHUKH 10
2 OCHOBBI AJITOPUTMHU3ALIUN 11
3 | Hauana nmporpammupoBaHus 11
4 | IloBrOopeHue 2
HUTOroO: 34
9 xiaace
1 | AnropuTMu3anys U MPOrpaMMHUPOBAHHE 8
2 | MopenupoBanue u hopManuzanus 8
3 | OOpaboTka ynuciI0BOM HHPOpMaALIUU 6
4 | KoMMyHHKallMOHHBIE TEXHOJIOTUU 10
5 | IloBTOpenue 1
HUTOrO: 33




