MynuunanbHOe Ka3éHHOE 00111e00pa30oBaTelIbHOE YUPEKICHUE

PACCMOTPEHO

Ha I1e/IaTOTHYECKOM COBETE
npotokost Ne 1

oT «26» aBrycra 2026 1.

((KO)KprII/IHCKaSI CpCaHss HIKOJIa»

-0
anbnoe » = O o NN
VN7,
1‘\%)3’]. O® L o\

COI'NTACOBAHO
3amaupexTopa o YBP
bunanosa H.A.

«26» aBrycra 2026 .

o
b s S
z;y.&i,'(‘;‘;"g,or " L)III)I

YeptroB A.M.
npuka3 Ne 175-nn
OT «26» aBrycra 2026 T.

PABOYASA ITPOI'PAMMA

Kypca 6HEYyPOYHOU OeAmeTbHOCmU

«Cnooscrvle 60npocovl UHGOPpMamuKu»

11 xkaacc

Cpok peanuzanuu nporpaMmmsl 1 roa
CocraButens ApremoBa M.II.
Yuurens nHPOPMATUKU

c.Koxypaa, 2026



HOACHUTEJIbBHAS 3AIIMCKA

[Iporpamma Kypca BHEYPOUHOH JesTenbHOCTH «CIOXKHBIE BOMPOCH  HMH(MOPMATHKI
pa3zpabotaHa B COOTBETCTBHM ¢ DelepanbHBIM TOCYJAapCTBEHHBIM 00pa30BaTEeIbHBIM
CTaHIApPTOM OCHOBHOTO cpenHero obOpaszoBanus, 3akoHoM P® «0O0 oOpazoBaHum» OT
29.12.2012 1. Ne 273-®3 u nucepmoM Munnpocsemenust Poccun ot 5 centsiopst 2018 1. Ne 03-
[II'-MI1-42216 «OO0 y4acTuu Y4EHHKOB MYHULUIAIbHBIX U IOCYyJapCTBEHHBbIX IIK0J PD BO
BHEYPOUHOH JIESATEIBHOCTH», KAaCAlOIIMMUCS OPraHWU3allMi BHEYPOUYHOH JEATEIHHOCTH B
00m1eo0pa3oBaTeNbHBIX yupexaeHusx, peamusyonmx @PI'OC HavanbHOrO, OCHOBHOTO W
cpenHero ooOumiero o0Opa3oBaHUs, Ha OCHOBE TpeOOBaHMN K IUIAHUPYEMBIM pe3ylibTaTaM
OCBOEHHSI OCHOBHOM 00pa3zoBaTeNbHOM MpOTrpaMMbl cpeaHero odmiero odpazoanuss MKOY

Koxypnunkas COLI

B mporpamMme y4uThIBaroTCSI BO3PACTHBIC U TICUXOJOTUYECKUE OCOOCHHOCTHU IIKOJIHHUKOB,

00yJaroIIMXcsi Ha CTYIEHU CPEHET0 00IIero 00pa3oBaHusI.
Lenu u 3a7a4u NporpaMmmabI:

[Iporpamma kypca «CiioXHbIE BOMPOCH HH(POPMATUKH» HAIpaBieHAa Ha pacHIupeHHE
3HAHUW U YMEHHH COJEpKaHUs MO Kypcy MHPOPMATHKH, a TAKXKE Ha TPEHUPOBKY U OTPabOTKY
HaBbIKa pemieHus 3amanuii B ¢opmare EI'D. Dto mo3BonauT olywaromumcs cGopMUpPOBATH
MOJIOKUTETbHOE OTHOmIeHHe K EI'D mo mHpopMaThke, BBISBUTH TEMBI IS JOTIOJHUTEIHHOTO
MOBTOPEHMS], TOUYBCTBOBATh YBEPEHHOCTh B CBOMX CHJIaX nepen caayed EIND.

Kypc pexomenmoBan oOyuaromumcsi 11-x KiaccoB cpemHel mKoJbl, caarmmum EID mo
nHpopMaTuke.

Heap kypca: pacmmpeHue coliep>kKaHusi cpeAHero oOpa3oBaHMs MO Kypcy MHGOPMAaTUKU
JUTSl TIOBBILICHHS KauecTBa pe3ynbTaToB EI'D.

JlocTixkeHre NOCTaBIEHHOM LU CBA3BIBAECTCS C PEIICHUEM CIEAYIOLIUX 3a0a4:

®  H3yYEHHUE CTPYKTYpPhl U COAEPKAHUS KOHTPOJIBHBIX H3MEPUTEIBHBIX MATEpPUAJIOB IO
nadopmaruke 2027 r.;

= o3"akomieHue ydamuxcs ¢ KUMamu EI'D no undopmaruke 2027T.;

® [IOBTOPEHUE METOJOB PELICHUS 33JaHUl Pa3JIMYHOrO THUIA 10 OCHOBHBIM TEMAaTHY€CKUM
0s10kaM 10 HH(pOpPMATHKE;

= (dopmupoBanue ymeHus >(PQPEKTUBHO pacHpeneNsiTh BpeMsl Ha BBINOJHEHHE 3aJlaHUi
Pa3JIMYHBIX TUIIOB;

= 0TpaboTKa HaBbIKa peuieHus 3aaanuii EI'D moBbIIEHHOT0 U BHICOKOTO YPOBHEH.

IleproanyHOCTH M MOPSAOK TEKYIIEr0 KOHTPOJIA
U NIPOMEKYTOYHOM ATTeCTAUN 00y4aroIHXCs

Hacrosimuii kypc sBisieTcst 0€30TMETOYHBIM, Ul OLIEHKU DPE3yJIbTaTOB OCBOEHHs Kypca
NPUMEHSETCS CHUCTEeMa KpUTEPUAIIbHOTO OLEHMBAaHUA. ATTecTanus Mo Yy4eOHOMY Kypcy
MIPOXOJMT B KOHIIE Y4eOHOT0 rojia B hopmarte «3auéT/He 3a4eT».

l'ocynapctBenHass wuroroBas arrtectanuss B 11 kjacce mo  yd4eOHOMY HpeaAMETY
«Mudpopmatukay, 3aBepmatomas oceoeHne OOII COO, sBasercs HeoOd3aTeNbHOM (TIpeaAMET 1o
BBIOOPY); MPOBOJUTCS B COOTBETCTBUM C YCTAHOBJIEHHBIMU CPOKaMM Ha JTAaHHBIN y4eOHBIH ro1.

MeTobl KOHTPOJIA: YCTHBIE, MUCBbMEHHBIE, ITPAKTUUECKNE, KOMIIBIOTEPHOE TECTHPOBAHME,
B3aMMOOLIEHKA.



@opMbl  KOHTPOJIS: WHIAMBHUIAYAIbHBIH, (POHTANBHBIN, TPYIIOBOH, CaMOKOHTPOIIb,
KOMOWHHUPOBAHHBIH.

Onucanue MecTa Kypca B y4e0HOM IJIaHe IIKOJIbI
B cooTrBercTBUM € yueOHBIM IUIAHOM ILIKOJBI IporpamMma Kypca «CIO0KHBIE BOIIPOCHI
nHpopmaTukn» paccuntaHa Ha 1 rox. Kypc paccunran Ha 34 yaca JIEKIMOHHO-TIPAKTHYECKHX
3aHSATUN U IPOBOJUTCS B TEUEHHE y4EOHOTO rojia 1o 1 yacy B HEAEIIO.
Kaxnoe 3ansTe TeMaTH4eCKUX OJI0KOB MOXKET OBITH IOCTPOEHO IO CIEAYIOLIEMY aITOPUTMY:

1. [ToBTOpEHNE OCHOBHBIX METOJIOB PELICHHUS 3aJAHUN 110 TEME,
2. CoBmectHoOe perienue 3aganuii EI'D,
3. CamocrosrenpHas paboTa 00yJaroIuXCs 0 PEIICHUIO 3aJaHHH.

Kypc 3aBepmiaercs UWTOroBbIM TECTUpPOBAaHHMEM B pexuMme on-line Ha caiite
https://kompege.ru/.

Cnucox UntepHeT-pecypcoB 1Jisi noaAroTtoBku k EI'J

1. URL: http://www.fipi.ru/
Baagenen caiita: OduumaneHbiii  caiit  denepanbHOr0 WHCTUTYTa IEIarOTHMYECKUX
M3MEpEHU N

Leab cozpanus caiita: ”HGOPMUPOBAHUE 1IEJIEBOM ayAUTOPHUH O pa3pabOTKe U BHEIPEHUHU B
MPAKTUKY BBICOKOA((HEKTUBHBIX TEXHOJOTMM U METOAMK U3MepeHuil B olmactu
o0pa3oBaHus, OLIEHKE KauecTBa 00pa30BaHUs, HAYYHO-METOIUYECKOM 00eCTIeYeHH €MHOTO
rocynapcTBeHHOro 3k3aMeHa B Poccuiickoit @enepanyu u Ipyrux MEponpusiTUSX B 00J1acTH
00pa30BaHUs C UCIIOJIb30BAHNEM U3MEPHUTENbHBIX TEXHOJIOTUH.

HeneBass ayauropusi: wieasl HMC, paspadotunkun KHWMos, skcneptel IIK peruonos,
npenoaasatenu BY3oB u CCY30B, yuuTens KO, pOAUTENN U ydalIuecs.

Pa3nenn! (pyopuxn): HoBoctu, O Hac, EI'D, 9 knacc. Dx3amen B HOBo# popme, MHTEpHET-
MoHUTOpHHT, HayuHo-uccnenoBarenbckas padora, IloBemmenne kBammdukanuu, [Ipecc-
nentp, Kondepenmuu.

IMone3nas uHdopmManusi: KOHTPOJIbHBIE M3MepuTenbHbie Matepuansl (KMIM) pasnbix Jer,
JTOCTYI K OTKpbITOMYy cermMeHTy ®OBT3, Marepuansl koH(pepeHIH W CEMHUHAPOB, OTYETHI

OUIIN, meToauuecKkue NMUChbMa MO MPENOJAaBaHUIO MPEIMETOB C YUETOM pe3ynbTaToB EID,
npoekT KMMos EI'D s 9 k1.

2. URL: http://ege.edu.ru/, IMopran  wHGOPMAMOHHONW  MHOIIEPKKHA  CAUHOTO

roCyJapCTBEHHOTO K3aMEHa.

Baapgenen caiita: @enepanpHas ciyk0a o Hag30py B cepe oOpa3oBaHUs U HAYKH.
Heas co3nanus caiita: nuanpopmamonHoe conpoBoxacHue EI'D.
HeneBas aynuropusi: pykoBoautenu u corpyasauku I1I119, skeneptel EI'D, npenonasatenu
BY3o0B u CCY30B, yunTens MKOJI, POJUTENHN U YUALLIUECS.
Paznennr (pyopukm): O EI'D, HopmatuBuble nokymentsl, Bapuanter EI'D, OCOKO,
Hosoctu, [Ty6nukanuu, Cratuctuka EI'D, Onpoc, Bonpoc-OtBet, ®opym, CChUIKH.
ITosne3nas unpopmanus:
B paznene «O EI'D» M0oxHO y3HaTh He0OXoauMmyro nHpopmaiuio o nposeaeHuu EI'D, mo
JAHHBIM TacTopTa y3HaTh pe3ynbraThl EI'D. 3nech ke MOXKHO y3HaTh TenedoHBI Topsuei
muHuu EI'D B pernone.

B paspene «HopmaTtuBHBIE  TOKYMEHTBD»  HaxOJATCS  HOPMAaTHBHO-IIPABOBBIE U
MHCTPYKTUBHO-METOJUYECKHE JOKYMEHTBI, perIaMeHTUupYyrouue nposeaeaue EI'D.

B paznene «Bapuantel EI'O» moxxHO ckadats BapuanTsl KMMos EI'D pa3nbIx neT.

Paznen «OCOKO» nocasiieH o01mepoccuiickoil cucteMe oleHKH KauecTBa 00pa3oBaHusl.



http://www.fipi.ru/
http://ege.edu.ru/

Paznenst «HoBoctu» u «llyOnukanum» conepxar HOBOCTH, INPECC-PENM3bl, MyONHMKaIu,
nocssuieHHsie EI'D.

B pazgene «Bompoc-OtBeT» MOXHO 3aaath cBoii Bompoc o EI'D, Tam ke coOpaHbl camble
MONYJISIPHBIE BOIPOCHI W OTBETHl Ha HHUX. A B pazgene «Dopym» MOXKHO OOCYAUTH
opranusanuio nposeaeHust EI'D unu Beicka3aTs cBoe MHeHHE 0 KMIMax.

Paznen «Ccpliku» COAEPIKUT CHUCOK PECYpCOB, MOCBALIEHHBIX EI'D M pekoMeH0BaHHBIX
DdenepaibHON CITy)K00M MO Ham30py B cdepe oOpa3oBaHUS W HAYKH, a TAKKE «ICPHBIN
CIIMCOK» pecypcoB MIHTEpHET 110 JaHHOU TeMe.

3. URL: http:/edu.ru/, ®enepanbusiii nopran «Poccuiickoe 06pa3oBaHuE.
Baaneaen caiita: ®PI'Y  «locynapCTBEHHBIM HAay4YHO-HUCCIENOBATEIBCKUNA  HHCTUTYT
WH(OPMAIMOHHBIX TEXHOJIOTHH U TenekoMmyHuKalui» (OI'Y THUU UTT «Mudopmuka)
Heab co3manms caiita: Ilopran Obut co3gan B 2002 rogy B pamkax npoekra «Co3naHue
MepBOM odepenu cuctembl (enepanbHbIX 00pazoBaTenbHbIX TopTanoBy OIII «Pa3zputue
eIHOM 00pa3zoBaTeIbHON HHPOPMAIIMOHHON CPEIBI.
HeneBass aynuropus: pykoBoautenu OY u nemaroru, npenonasarenu BY3os u CCY3os,
POAMTENN U ydaluecs, aOUTypUEHTHI.
Pasznennt (pyopuxu): Karamor oOpa3oBaTelbHBIX HHTEPHET-PECYPCOB; 3aKOHOIATEIHCTBO
(oOpa3oBanue, HayKa, KyJabTypa, (usnueckass KyinbTypa); HopmaTuBHbIE JOKYMEHTBI
cucteMbl o00pa3zoBaHus; locymapcTBeHHble OOpa3oBaTeNnbHble CTaHAapThl; [Joccapuit
(oOpa3oBaHue, Megarorvka); YupexaeHUs; TeXHUKYMbl, By3bl; Kaprorpaduueckuii cepBuc
(oOpa3oBarenpHasi CTaTHCTHKA, ydeOHble KapThl); JlucraHumoHHoe oOydeHue (Kypchl,
OopraHu3ainuy, HopMaTuBHas 0a3za); MeponpusaTtus (KoH(GEpEeHIIUH, CEMHHAphl, BHICTABKH);
Konkypcesr; O6pazoBarensusie CD/DVD.
IMosesnas ungopmanms:
B pasnmene «EI'D» comepxkutcs wuHbopmaius o0 dK3amMeHe, paclycaHhe JK3aMEHOB B
TEKYILIEM roJly, puKa3bl 0 nmpoBeaeHnu EI'D B pernonax, noyoxenue o npopeaeHuu EI'D u
JIEMO-BEpPCUH BApUAHTOB I10 Pa3HBIM MPEIMETAM.
[TopTan comepxut OONBINONW KaTajor oOpa3oBaTEIbHBIX PeCypcoB (yU4eOHWKH, 3aJaYHHKH,
TECTHI).

4. URL: http://www.ctege.org/.
Buaapesien caiita: www.ctege.org
Hean co3nanms caiita: uHdopmarmonHas noaaepkka EI'D u 1T,
HeseBasi ayquTopusi: yJyamuecs, CTyJACHTbI, a0UTYPUEHTHI, IIPETIOaBaTeI!, POAUTEIIH.
Pa3znennr (pyopukm): HoBoctu O6pazoBanms, EI'D, LT, ABUTYPUEHTAM, OBIIEE,
BAXKHO.
IMose3nas uagopmanms:

Paznen «EI'9»: HoBoctu EI'D, Cratbu o EI'D, EI'D B ropogax Poccuu, Bopochl 1 0TBETHI
o EI'D, OnwiT cnaun EI'D, Pezynbsratel EI'D, lokymentanuus, Bapuantsl npoousix EI'D.
Pazgen «IT»: Hooctu L[T, Crareu LT, Bapuantsl npoOusix LT, Bonpockl u oTBETHI 10O
HT, Joxymentauus LT, Oneit cnaum LT.

Paznen «KABUTYPUEHTAM»: HoBoctu abutypuentam, BY3s1 Poccun, Komnemxu Poccun,
Bri6op cnenmansioct, CtaTthu 0 BbicieM oOpa3oBanuu, [loctymienue B BY3, Peiftunru
BVY3o0B, Marucrtparypa, acnupanTypa, Bropoe Bbiciiee o0pazoBanue, 3a04HOe 00pa3oBaHHE.
Paznen «OBLLEE»: ®opym, baor O EI'D, Konrtaktel, HoBocT 06pa3zoBanus

5. URL: https://kpolyakov.spb.ru/

Baanenen caiita: TOKTOp TEXHUYECKUX HAYK, yUUTeNb Beiciien kateropuu [lomskos K. FO.

Heas co3ganms caiita: uHQOpMAIMOHHAs MOAJEpKKA INKOJIBHUKOB M Yy4HUTENeH IO
nH(pOpMaTHKE.

HeJIeBaﬂ AyAUTOPUSA: yJaIrquecs, CTyJACHTHI, a6I/ITypI/ICHTBI, npenoaaBaTeiv, poaAuTCIIn.



http://ege.edu.ru/
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Pazpeant (pyopuxm): IIOJAT'OTOBKA K EI'D, IIOAI'OTOBKA K OI'D, YYEBHUKU,
TPEHAXEPLI.

Iosiesnas nugopmanms:

Paznen «IlogrotoBka k EI'O»: ABTopckue ceMuHaphl, AKTyallbHbIe MyOnukanuu, TpeHaxép
komnbioTepHoro EI'D, HoBoctu, Oduimansusie MaTepuasl.

PA3JEJ 1. IVTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA KYPCA

Jluunocmmuote pe3yiomamaot.

KPUTUYECKOE OTHOIICHUE K HHPOPMAIINH 1 U30UPATETHLHOCTh €€ BOCIIPUSITHS;

OCMBICJIEHHE MOTHBOB CBOMX JICMCTBUI MPY BBIMOJHEHUH 33/IaHHI;

pa3BuTHE JHO003HATENBHOCTH, COOOPA3UTEIHLHOCTH TPU BBHITIOJHEHUH Pa3HOOOpPa3HBIX
3a/IaHUK MPOOJIEMHOTO U SBPUCTUYECKOTO XapaKTepa;

pa3BUTHE BHUMATEJIbHOCTH, HACTOMYMBOCTH, LIEJICYCTPEMIICHHOCTH, YMEHUS MPEOA0JIEBATh
TPYTHOCTH — KQYECTB BEChbMa BXKHBIX B TIPAKTUUECKOM ACSITEIHHOCTH JIFOOOTO YEIIOBEKA;
pPa3BHUTHE CAMOCTOATEIBHOCTH CYXKJICHHI, HE3aBUCUMOCTH M HECTAHIAPTHOCTH MBIILJICHHUS;
BOCIIUTAHHE YyBCTBA CIIPABEIJIMBOCTH, OTBETCTBEHHOCTH;

HayaJlo TPOo(ecCHOHATBHOTO CaMOOIpPEeNeHNs, O3HAKOMIICHHE C MHpPOM Tpodeccuii,
CBSI3aHHBIX ¢ HH(POPMATHUKOI.

Memanpeomemmnuie pezyibmamol:

YMEHHE CaMOCTOSTEIbHO OMNPEACNsATh IeNH JACSITEIBHOCTH UM COCTaBISATh  TUIAHBI
NESITETPHOCTH; CaMOCTOSITEIBHO ~ OCYIIECTBIISATh, KOHTPOJHMPOBATH M KOPPEKTHPOBATH
NESITETFHOCTh; HCIOJh30BaTh BCE BO3MOXKHBIE PECYpPCHI HJIsi JIOCTHKEHHUS ITOCTaBIICHHBIX
1eJel U peanu3aluy TJIaHOB ACSITEIBPHOCTH; BBIOWPATh YCICIIHBIC CTPATErHH B Pa3IMYHBIX
CUTYaIHsIX;

BIIaJICHUE HaBBIKAMU  TIO3HABATEIBHOW, Y4YEOHO-HCCIICIOBATEILCKOH W  TPOEKTHON
NESITeTPHOCTH, HaBBIKAMHM  paspemnieHus mpobjeM; CMmoCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIPHOMY TIOMCKY METOJOB PEIICHUS MPAKTHYECKUX 3a/ad, MPUMEHEHHUIO
pa3IMYHBIX METOJOB TIO3HAHUS;

TOTOBHOCTh M  CIIOCOOHOCTH K CaMOCTOSATEIbHON  HMH(POPMAIIMOHHO-TI03HABATEIIBHON
NESITETPHOCTH, BKJIIOYAsh YMEHHE OPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MH(POPMAIIIH,
KPUTHYECKH OIICHUBATh M HMHTEPIPETUPOBATH HMH(POPMAIMIO, TOJYYaeMYI0 W3 Pa3THUIHBIX
HMCTOYHUKOB. BHIOMPATh OCHOBAHUS M KPUTEPUU IS CPABHEHUS, CEPUALIMH, KIACCH(PUKAIINH
0O0BEKTOB;

Ilpeomemmnoie pe3yromamol:

e BIJIQJICHHE YMEHHUEM MOHHUMATh MPOTPAMMBbI, HATMCAHHbIC HAa BBIOPAHHOM JUISI M3YUEHUS
YHUBEPCAIbHOM AJITOPUTMHYECKOM SI3bIKE BBICOKOTO YPOBHS; YMEHHEM aHAIU3UpPOBATH
QITOPUTMBI  C  HCIOJB30BAaHHMEM  TaONWI; 3HAHUE  OCHOBHBIX  KOHCTPYKIUI
MpOrpaMMHUPOBAHUS;

® BIIAJICHHE CTaHAAPTHBIMHU NPUEMAMM HAMUCaHUS HAa AITOPUTMHUYECKOM  SA3BIKE
MporpaMMbl  JJIsI PEIICHUS CTaHJAPTHOM 3aJayd C HCMOJb30BAaHUEM OCHOBHBIX
KOHCTPYKLMK IPOTPaMMHUPOBAHUS U OTJIAJKH TaKUX MIPOTPAMM; UCIIOIb30BaHUE T'OTOBBIX
MIPUKJIAIHBIX KOMIBIOTEPHBIX MTPOTPAMM IO BHIOPAHHOM CIIeIUaIN3aIIiH;

®  BJIAJICHUE KOMIIBIOTEPHBIMU CPEICTBAMH NPEICTABICHUS U aHAIN3a TaHHbIX.

® BIIAJICHHE TMOHATHUEM CJIOXHOCTU aJlrOpPUTMa, 3HAHWE OCHOBHBIX aITOPHUTMOB 00pabOTKH
YHCIIOBOM U TEKCTOBOM MH(OPMAIIUH, aNITOPUTMOB MTOMCKA  COPTUPOBKHU;

e BIIQJICHHE YHHUBEPCAIBbHBIM S3BIKOM IPOTPAMMHUPOBAHHS BBICOKOTO YPOBHSA (OJHHM U3
Hwkecienyomux: [IkonpHbll anroputmuueckuit s3bik, C#, C++, Pascal, Java, Python),



MPEICTaBICHUSIMU O 0a30BBIX THIAX JAHHBIX W CTPYKTypax JaHHBIX, yMEHUE
MCIOJIb30BaTh OCHOBHBIE YIIPABIISIOUINE KOHCTPYKIINU;

® BJAJCHME HABBIKAMHM M OIBITOM pa3padOTKU MPOrpaMM B Cpeje MpOorpaMMHpPOBAHUS,
BKJIIOYass TECTHMPOBAHWUE M OTJIAJKY IMPOrPaMM; BIIAJICHUE DJIEMEHTApPHBIMU HaBbIKAMH
(opmMaM3auy MPUKIAIHOMN 3a/1a41 U TOKYMEHTUPOBAHUS POTPaMM;

e  CcPOpPMHPOBAHHOCTD IMPEJCTABICHUA O BOXHEHIINX BHIAX TUCKPETHBIX OOBEKTOB M 00
UX TPOCTEUIINX CBOMCTBAX, aIrOPUTMAax aHalM3a 3TUX OOBEKTOB, O KOJUPOBAHHU M
JICKOIMPOBAHHH JTAHHBIX U IPUYUHAX UCKAKCHUS JAHHBIX MIPH Tepeaaye;

® yMEHHE CTPOUTh MaTeMaTHYECKHE OOBEKTH MH(POPMATHUKH, B TOM UHUCIE JIOTUYECKHE
(bopmybr;

®  BJIAJICHHE OCHOBHBIMH CBEICHHSIMH O 0a3ax IaHHBIX, UX CTPYKTYpPE, CPEACTBAX CO3JAHHS
1 paboOThl C HUMH;

® BJAJEHHE OIBITOM TIOCTPOCHHUS ¥ WCIIOJIb30BAaHMUS KOMIBIOTEPHO-MaTEeMaTHIECKUX
MOJIEJIe, TPOBEJCHMUS] OKCIEPUMEHTOB U CTATUCTUYECKOW OOpabOTKH JaHHBIX C
MOMOIIBIO  KOMITBIOTEPA, HWHTEPIPETAUU  PE3yJbTaTOB, IMOJYYaeMBIX B  XOJe
MOJICTIMPOBAHUSl PpEATBHBIX TIPOIECCOB; yMEHHE OIICHWBATh UHUCIIOBBIE ITapamMeTphl
MOJIETTUPYEMBIX OOBEKTOB U MPOIIECCOB.

e chOpMHUPOBAHHOCTH MPEJCTABICHUH O PO HH(POPMAIIMU U CBS3aHHBIX C HEW MPOIECCOB
B OKpPYKaIOIIeM MUPE;

e BIIQJICHHE CUCTEMOW 0a30BBIX 3HAHUM, OTpakaloIIMX BKJIaA UH(POPMATUKH B
(hopMHpOBaHHE COBPEMEHHOM Hay4YHOU KapTUHBI MUPA;

e BJIQJICHHC HABBIKAMHU AJITOPUTMHUYCCKOTO MBINUICHUS W TOHWMAaHHWE HEOOXOJIUMOCTH
(hopMaITbHOTO OTMCAHHUSI AJTTOPUTMOB;

e CchOPMHUPOBAHHOCTH TMPEICTABICHHA O KOMIBIOTEPHO-MAaTEMaTHUECKUX MOJCISIX |
HEOOXOMMOCTH aHAJIM3a COOTBETCTBHS MOJIEIH M MOJIEIUPYyeMOTo oObeKTa (Iporiecca);
0 crmoco0ax XpaHeHHUs M MPOCTEHIIeii 00paboTKe MaHHBIX; MOHATHS O 0a3ax JaHHBIX H
CpeICTBax JOCTYyNa K HUM, YMEHUS paboTaTh C HUMU;

e chOpMHUPOBAHHOCTh 0A30BBIX HABBIKOB M YMEHUH MO COOIIOJCHUIO TPEOOBAHUIN TEXHUKU
0€30MacHOCTH, THTHEHBI M pPEcypcocOepekeHusi mpu paboTe CcoO  CpeAcTBaMU
nHpopMaTuzaluM;, TOHHMAaHUS  OCHOB  IPABOBBIX  ACMEKTOB  HCIOJb30BaHUS
KOMITBIOTEPHBIX Mporpamm u pabotsl B UHTepHeTe;

e c(hopMUPOBAHHOCTH MPEICTABICHUNA O KOMIBIOTEPHBIX CETAX U X POJIH B COBPEMEHHOM
MUpe; 3HaHUN 0a30BBIX MPUHIIMIIOB OPraHU3alNU U (PYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
cereif, HOpM UHGOPMALMOHHONW STUKM U TMpaBa, MPUHIMUIOB oOecreueHus
nH(popMallMOHHONH 0e30MacHOCTH, CIOCOO0OB M CPEACTB oOecreyeHus] HaI&KHOTro
¢dbyakuuonuposanus cpeacts UKT;

e chopMUpOBaHHOCTh MpEACTaBICHUII 00 YCTPONCTBE COBPEMEHHBIX KOMIIBIOTEPOB, O
TEHJACHLUSX PAa3BUTUS KOMIBIOTEPHBIX TEXHOJOTHH; O TMOHSATHH «OTEpalMOHHAs
CUCTeMa» M OCHOBHBIX (DYHKIMSX OMNEPALMOHHBIX CUCTEM; OO0 OOIIMX MNPUHIUIIAX
pa3paboTku U GYHKIMOHUPOBAHUS UHTEPHET MPUIOKEHHII;

e chopMHpPOBAaHHOCTh CHCTEMAaTH3allMd 3HAHHWH, OTHOCSIIMXCS K MaTeMaTH4YeCKUM
00beKkTaM UHHOPMATHKH.

Buapbl gesiTebHOCTH 00y4alOIINXCs, HANIPABJICHHBIC HA JOCTHKEHHE Pe3yJibTaTa
ITouTn KaxJplif ypOK BKIIIOYAeT B ceOs BepOajbHbIE, HAIISHbIE U MPAKTUYECKHE METO/IbI
oOyuenus. [IpakTuueckue pabOThl MO KypCcy METOAMYECKH OPHUEHTHUPOBAHBI Ha MCIIOJIb30BaHUE
MeTO/1a MPOEKTOB (MPEAOCTABICHUN YJaIIUMCsl BO3SMOXXHOCTH CAMOCTOSITEIBHOTO IPUOOPETEHHS
3HaHUI B Mpollecce pelleHUs MPAaKTHYEeCKUX 3a/ad), 4YTO MOo3BOJsAeT aAuddepeHIupoBaTh U
MHAMBUIyaIN3UpoBaTh o0yueHue. Takxke oOydeHHe OPUEHTHUPOBAHO HAa IBPUCTHUECKUIN METOA
IIPOEKTOB.



B ocHOBY mnemarormdeckoro mnpouecca 3ajloKeHbl cienyoomue (GopmMbl OpraHu3alnuu
yueOHO 1esiTeIbHOCTH:

= KoMOWHUPOBAHHBINA YPOK;

= Ypok-neKuus;

®  YpOK-AEMOHCTpALUS;

®  YpOK-IIPAaKTHKYM;

= TBopueckas 1aboparopus;

®  YpOK-AEMOHCTpALHNS;

=  VYpoxk-urpa;

"  YPOK-KOHCYJbTALUS.

Ha Gonpmeit yactu yueOHBIX 3aHSATHH HCIIOJIB3YETCSl CAMOCTOATENbHAS HHTEIUICKTyalbHAs U
MpaKkTUYeCKas JesSTEeIbHOCTh YYalIUXCS, B COYETAHWHM C (PPOHTANBHOW, TPYIIIOBOMH,
WHAUBUAYAIbHON (GOpMOM pabOThI IKOJILHUKOB.

B  o0ydyeHun IIKONBHUKOB HauOoyiee TpUeMJIEMbl KOMOMHHpPOBaHHBIE  YPOKH,
MpelycCMaTpUBaIOLe CMEHY METOJO0B OOY4YEeHHs U JESITEIbHOCTH 00Yy4aeMbIX, MO3BOJISIOLIHNE
CBECTH pPabOTy 3a KOMIBIOTEPOM K periaMeHTHpoBaHHOM HopMe. (C y4yeToM JaHHBIX O
pacripesielieHul  YCBOCHHsT HWHQPOpPMAllMd ¥ KpPU3WCaX BHUMAHHUS YYalIUXCs Ha YpOKe,
PEKOMEH/IyeTCsl IPOBOJUTE OOBSICHEHHS B TIEPBOIl YaCTH ypOKa, a Ha KOHEI[ ypOoKa IJIAaHUPOBATh
NesITeNbHOCTh, KOTOpasi HauOoyiee WHTEpEecHa JUIsl yJallluXcsi W HMMeeT JUIsi HUX OoJibliee
JUYHOCTHOE 3HAYEHHE.

B koMOMHHPOBAaHHOM YpOKE MOXHO BBIZICTUTH CIEAYIONINE OCHOBHBIC dTaIIbI:

®  OpraHu3alMOHHBIA MOMEHT;

"  aKTHBM3AIMs MBIIUICHAS W aKTyalW3alus paHee HW3y4eHHOTro (pa3MHUHKA, KOPOTKHE
3a/laHUsl HA Pa3BUTUE BHUMAaHUS, cOOOPa3UTEILHOCTH, MaMATH, (PPOHTANBHBIN ONPOC IO
paHee U3y4eHHOMY MaTepuaty);

= 0O0BsICHEHHE HOBOTO Marepuasa win (poHTabHAs padboTa MO PENICHUIO0 HOBBIX 33j1ad,
COCTaBJICHUIO QJITOPUTMOB U T.H., COMPOBOXKJaeMas, KaK MpaBUJIO, KOMIIbIOTEPHOM
Mpe3eHTalllel; Ha 3TOM JTane y4YUTelb YEeTKO U JOCTYIMHO OOBSCHSET MaTepuai, Io
BO3MOXHOCTH HCIIOJIb3YSl TPAAULIMOHHBIE U JIEKTPOHHBIE HATJIAIHbIE IOCOOUS; YYUTEINb
B mpolecce Oeceqbl BBOJUT HOBBIE MOHSATHUS, OPraHU3YeT COBMECTHBIM MOWCK U aHaIH3
MIPUMEPOB, MPU HEOOXOTUMOCTH MEPEXO AN B UTPY UIH B JTUCKYCCUIO; TPABHIBHOCTh
YCBOCHUS YYEHHMKaMH OCHOBHBIX MOMEHTOB TaKXe KeJlaTeJbHO IPOBepsATh B (opme
Oecenbl, 00CYKICHHUSI UTOTOB BHITIOJHEHHS 33aHUi B pab0UUX TeTpasX;

= paboTa 3a KOMIIbIOTEpOM (paboTa Ha TpeHaKepe, BBINOJIHEHHE PAdOT KOMIBIOTEPHOTO
MpaKTUKyMa, paboTa B BUPTYaJbHBIX JIAOOPATOPUSX, JIOTHUECKHUE UTPBI U TOJIOBOJIOMKH);

" [0/IBE/ICHUE UTOTOB ypOKa.

N3ydenue kypca mpeanoiaraeT UCIoIb30BaHUe OOLTUX TPHUEMOB JESITEIHOCTH 00YyUaOIUXCs:

= Jlo3HaBaTelbHAas

=  MbpeIicauTenbHas

= JlccnemoBarenbcKas
= TBopueckas.



PA3JEJI 2. COAEP)KAHUE KYPCA

Pazoen 1. «Konmponvno-uzmepumenvuvie mamepuanvt EI'D no ungpopmamuxe»

1.1. Ocnosénble no0xo0bl K paspadomke KOHMPONbHLIX UmMepumenvrvix mamepuanoe EI'I no

ungpopmamuxe. (1 4ac).

Haznauenue

KOHTPOJIBbHBIX

HU3MCPHUTCIIbHBIX

MaTepHasoB

(KMM) EI'D. JIoKyMeHTHI,

onpenenstomue coaepxkanue KM EI'D. Toaxoasl k oT60py conepkanusi, pazpadoTke cTpykTypsl KUM
EI'D. Crpykrypa Bapunanta KUM EI'D. Mertoanka BBICTaBICHUS! MEPBUYHBIX 0ajsIOB M pacrpeeneHre
3aJlaHuil 1Mo paszfenaMm Kypca, COCTaB KOHTPOJIbHO-U3MepuTenbHbIX MaTepuanoB (KMM). OcHoBHble
pecypcbl s noaroroBku k EI'D mo undopmaruke.

Pazoen 2 «Temamuueckue o10Ku»

2.1. Temamuueckuit om0k «Mugpopmayusn u ee koouposanue» (2 yaca).

DenepajibHbIi KOMIIOHEHT
rocyJ1apcTBEHHOI0
00pa30BaTEJBLHOI0 CTAHIAPTA
cpeaHero (IMOJHOTrO0) 00111ero
o0pazoBaHus

Haanuue no3unmnii ®K I'OC B ITIOOII COO

0a30Bblil ypOBeHb

YIJ1y0JEHHBIA YPOBEeHb

Bupr nHGOpMaIMOHHBIX
MIPOLIECCOB

Pons nadopmanmm u cBI3aHHBIX
C Hell MPOIECCOB B OKPYKAIOIIEM
mupe. Paznuuus B
MIPEJCTAaBIEHUH JAHHBIX,
MpeqHa3HAYEHHBIX ISl XpaHEHUS
1 00paboTKHU B
aBTOMAaTH3WPOBAHHBIX
KOMITHIOTEPHBIX CHCTEMAaX, 1
JAHHBIX, IPEIHA3HAYECHHBIX IS
BOCIIPUSATHS YEIOBEKOM

Ponb nH(bOpManyy 1 cBA3aHHBIX
C Hel MPOIECCOB B OKPYKAIOIEM
mupe. Paznuuus B
MIpEJCTaBIEHUH TAHHBIX,
MpeqHa3HAaYeHHbIX U1 XpaHeHNS
1 00paboTKH B
aBTOMATH3UPOBAHHBIX
KOMITBIOTEPHBIX CHCTEMax, U
JTAHHBIX, TPEIHA3HAYECHHBIX NI
BOCIIPUSATHUS YEI0BEKOM

IIponecc nepenaumn
nH(OpMAaINH, UCTOYHHK H
pUEMHUK HHPOpMAITHH.
Curnaj, KOTUPOBaHHUE U
JnexkoaupoBaHue. MckaxxeHue
nHpOpMAITIN

PaBHOMEpHBIE 1 HEpAaBHOMEPHBIE
KOJIBI

[IpedukcHbIC KOABI. Y ClIOBHE
®aHo. AITOPUTMBI
JIEKOTUPOBAHUS TIPU
WCTIOJIB30BAHMH MTPE(PUKCHBIX
komoB. VMckaxxenue napopmanu
TIpH TIepeade o KaHalaM CBS3H.
CxaTre JaHHBIX. YUYET
YaCTOTHOCTH CHUMBOJIOB TIPH
BBIOOpE HEPAaBHOMEPHOT'O KOJIa.
Hcnonw3oBaHue nporpamm-
apXHUBaTOPOB

Huckpernoe (mmudpoBoe)
MpEeACTaBIEHUE TEKCTOBOM,
rpaduyeckoi, 3ByKOBOI
nH(popMaIun 1
BuaeonHpopmanyu. Equnuist
H3MEpEeHHs KOJIMYEeCTBa

YHUBEpCcaIbHOCTh JUCKPETHOT'O
MIPENICTaBICHUS UHPOPMAIIUN

3HaKH, CUT'HAJIbl 1 CUMBOJIBI.
3HAKOBBIE CHCTEMBI

rH(pOpMaIuH
CkopocTb nepegauu [lepenaua nanHbix. UcTOUHUK,
rHpOpMaIuH MPUEMHUK, KaHAJ CBSI3H, CUTHAI,

KOJIMPYIOLIEE U ACKOIUPYIOLIEe
YCTpOICTBa

Cucrembl, KOMIOHEHTHI,
COCTOSIHUE ¥ B3aUMOJICHCTBHE
KOMIIOHEHTOB.
Wndopmanmonnoe
B3aMMOJICHCTBHE B CHCTEME,

Cucremnl. KoMIIOHEHTEI
CHUCTEMBI U UX B3aUMOJIENCTBHE

Cucremsl. KoMImoHEeHTEI
CHCTEMBI M UX B3aUMOJIEHCTBHE.
HNudopmanmonHoe
B3aUMOJICHCTBUEC B CHCTEME,
ynpaBiieHne. Pa3oMKHYThIE U




yIpaBJieHHe, oOpaTHas CBS3b

3aMKHYTbIC CUCTEMBbI YIIPABJICHU A

2.2. Temamuueckuii o610k «Moodenuposanue u KOmMnovlomepHslil IKCnepumenmy (2 uaca)

Onwucanue (nHMOpMaLMOHHAS
MOJIEJTb) PeaIbHOr0 00BEKTA U
mpoliecca, COOTBETCTBHE
OIUCAaHUS OOBEKTY U LIEISIM
onucanus. CxeMbl, TaOIHIIBL,
rpaduku, GOpMyIIbl Kak
OIUCaHUS

[pencraBieHue pe3ynbTaToB
MOJICITUPOBAHUS B BUJIE,
yIOOHOM TS BOCIIPHUATHUS
yenoBekoM. ['paduueckoe
MMPEACTAaBJICHNUE TaHHBIX (CX@MBI,
TaONHIIBL, TpaduKn)

[pencraBienue pe3yibTaToB
MOJICIIUPOBAHUS B BUJIE,
YIOOHOM JUTSl BOCIIPUSITUS
yenoBekoM. [ 'padudeckoe
NpeCTaBICHHE TAHHBIX (CXEMBI,
TaOIHIIBI, TPaQUKH)

MaremaTnueckue MOIEIN

[IpakTtuyeckas pabora c
KOMITBIOTEPHOWU MOJIENBIO MO
BBIOpaHHOH Teme. AHaIU3
JIOCTOBEPHOCTH
(paBoIo100Ms) pe3yabTaTOB
IKCHEPUMEHTOB

[IpoBeaeHr e BEIUNCIUTENBHOTO
skcriepuMenTa. Iloctpoenune
MaTEMAaTHYECKUX MOJAEIICH IS
pelIeHus MPaKTUYECKUX 3a7a4

2.3. Temamuueckuii o0k «Cucmemnl cuucnenusy (2 uaca).

Ilo3unuoHHbBIE CUCTEMEL
CUUCIIEHUS

CpaBHeHHE YHCe, 3aMUCAHHEBIX B
JIBOMYHOM, BOCBMEPUYHOMN 1
MIECTHAAIATEPUIHON CHCTEMAX
CUHCIIEHUS

CBolicTBa MO3UIIMOHHON 3aITHCH
YHciIa: KOMYecTBO nudp B
3aIcu, MpUu3HaK ACJIMMOCTHU
YHUCJIa HA OCHOBAHUE CUCTEMBbI
CUHCIICHUSA. AJITOPUTM TIEPEBOIA
)IeCﬁITI/IT-IHOI\/’I 3aIIMCHu 4yunciia B
3a111Ch B HOSHHHOHHOﬁ CHUCTEME
C 3aJJaHHBIM OCHOBaHHUEM.
AJ'IFOpI/ITMI)I IMOCTPOCHUA 3aITUCH
YHUCIIa B TIO3UIIMOHHOMN CHCTEME
CUHCJICHUSA C 33JJaHHBIM
OCHOBaHHUEM U BBIUUCIICHUS
YHCIIa TI0 CTPOKE, COJIepIKaIIen
3aIMmrch ATOTO YUCIIA B
MO3ULIHOHHOW CHCTEME
CUHCJICHUA C 33JJaHHBIM
OCHOBaHHEM. Apu(MeTHICCKIE
JIECTBHSI B IIO3UIIOHHBIX
CHUCTEeMax CUUCIICHUS

2.4. Temamuueckuii 610k «JIocuka u anzopummur» (5 uacos)

BrickasbiBaHMS, TOTHYECKIE
oIleparvy, KBaHTOPHI,
WCTUHHOCTH BBICKA3BIBAHH

Ormeparuy «AMILTAKAITHS,
«3KBUBAJICHTHOCTEY. IIprMepsr
3aKOHOB alTe0phI JIOTHKH.
OKBUBaJICHTHBIE
peoOpazoBaHMs JIOTHIECKUX
BbIpaskeHUl. [locTpoeHue
JIOTHYECKOTO BBIPAKEHUS C
JIaHHOM TaOJIMIIEH NCTUHHOCTH

Jlormueckne ¢pyHKIUHA. 3aKOHBI
anreOps! oruku. Jlornaeckne
ypaBHEHHS. [IM3BIOHKTHBHAS
HOpManbHas popma

Lemouku (KOHEYHBIE
MOCIEI0BATENILHOCTH ), ICPEBbS,
CIHCKH, Tpadbl, MATPHIBI
(MaccuBBI)

Pemenue anroputMuYecKux
3aj1a4, CBSI3aHHBIX C aHAIN30M
rpadoB (IpUMeEPBI: TOCTPOSHHE
ONTHMAJILHOTO IYTH MEXTY
BEPIIMHAMH OPHEHTUPOBAHHOTO
AIMKIMYecKOoro rpada;
onpesielieHrne KOIN4ecTBa
Pa3INYHBIX ITyTeH MEXILY
BepiHamu). Mcnonb3oBaHue
rpa¢)oB, AepPEBLEB, CIIMCKOB IPH

Pemenue anroputMuueckux
3aj1a4, CBSI3aHHBIX C aHAIN30M
rpadoB (IpuUMepsI: TOCTPOSHUE
ONTHMAJIBHOTO IYTH MEXIY
BEpIIMHAMH OPHEHTHPOBAHHOTO
AIMKIMYECKOro rpada;
OlpesieNieHn e KOJINIecTBa
Pa3IUYHBIX ITyTeH MEXILY
BepmmHamu). O0xoJ1 y3710B
JiepeBa B IIIyOHHY.




ONHUCAHNH O0BEKTOB M IMpoueccoB
OKPYXaroumero Mupa

Hcnonb3oBaHue JepeBbEB MPU
PCLICHUH alTOPUTMHYESCKIX
3a1a4 (IIPUMeEpbI: aHATTU3 PaOOTHI
PEKYPCHBHBIX aJITOPUTMOB,
pa30op apupMeTUIECKUX U
JIOTUYECKUX BBIPAKCHHIA).
bunapHoe nepeBo.
HcnonszoBanue rpados,
JICPEBbHEB, CIMCKOB MPH
OMKUCaHUU OOBEKTOB U MPOIIECCOB
OKPYKAIOIIEro MUpa.
JuckperHble Urpbl JBYX UIPOKOB
¢ monHoi uHpopmarmeii.
BeIurpsliiasie CTpaTeruu

WNHnykTHBHOE onpeneneHue
00BEKTOB

PexypcuBHBIE aNTOPUTMBI

KomupoBanmue ¢ ucnpasieHueM
omuMooK

Kozbl ¢ BO3MOKHOCTBIO
00HAPY)KECHUS U UCTIPABJICHUS
OIINOOK

CoprupoBka

ITocTaHoBKa 3a/1a4uu COPTUPOBKU

CopTupoBKa OJHOMEPHBIX
MaccuBoB. KBajpaTtuunsie
AJTOPUTMBI COPTUPOBKH
(mpumep: copTHpPOBKA
my3bIpbKoM). CrnstHEE ABYX
OTCOPTUPOBAHHBIX MaCCHUBOB B
ontuH 6€3 NCTIOIH30BaAHUS
COPTUPOBKHU. AJITOPUTMBI
aHaJIM3a OTCOPTUPOBAHHBIX
MaccuBOB. PekypcuBHas
peanu3anys COPTHPOBKHU
MaccHBa Ha OCHOBE CIIUSHUS
JIByX €ro OTCOPTHPOBAaHHBIX
¢dbparmenToB. CIIO)KHOCTH
aJrOpuTMa COPTUPOBKU
cimstaueM (MergeSort)

2.5. Temamuueckuii 610k «Inemenmol meopuu anzopummos» (9 uacos)

dopmManu3aiys NOHATUS

dopmanuzanus TOHATUS

anropuTMa anropuTMa
BoruncinumocTsb. Mamuna TrropuHra — npumep
OKBUBAJIEHTHOCTb abCTpakTHON yHHUBEpCaIbHON

AITOPUTMHUIECKUX MoJIeJIeH

BBEIUHCIIUTENBEHON Moaenn. Te3uc
Uépua — TrropuHra

[TocTpoenue anroputMoB u
MPAKTUYIECKUE BEIYUCICHUS

AnroputmMudeckKue
KOHCTPYKILIMH. 3aIlKCh
ANTOPUTMHUYECKUX KOHCTPYKIHH
B BEIOPAHHOM SI3BIKE
POrpaMMHUPOBAHUSL.
[onmporpammer. TabmiaHbIe
BEJTUYMHBI (MACCHBEI).
Omnpenenenrie BO3MOXKHBIX
pE3yIbTAaTOB PabOTHI
MPOCTEHIINX aJITOPUTMOB
YIIPaBJICHHUS UCIOIHUTEISIMU U
BBIYUCIUTENbHBIX aJITOPUTMOB.
OnpeneneHue UCXOAHBIX

[lepeuenb anropuT™MoB, 3HAaHHUE
KOTOPBIX MPOBEPSIETCS, IPUBENEH
B [Ipunoxenuu 1. Meron
JMHAMUYECKOTO
POrpaMMHUPOBaHUs. AHAIN3
AITOPUTMOB: OIIpEeIeHue
BXOJIHBIX IAHHBIX, IPH KOTOPBIX
ANTOPUTM Ja€T YKa3aHHBIN
PE3yNbTaT; ONpenelicHIe
pe3ynbTaTa anropurma 0e3 ero
MOJTHOT'O MOLIaroBOro
BBITIOJTHEHUS




JAHHBIX, IPA KOTOPBIX aJrOPUTM
MOXKET JaTh TpeOyeMbIi
pe3yabTaT

2.6. Temamuueckuit 610k «Ilpozpammuposanuey (5 uacoes)

Tunel JaHHBIX

THuMBL U CTPYKTYpHI JaHHBIX.
Koaupopanue 6a30BbIX
AJNTOPUTMUYECKUX KOHCTPYKLIHM
Ha BHIOPAHHOM SI3BIKE
IpOrpaMMHUPOBaHUS

Jlorndeckue nepeMeHHbIE.
CHUMBOJIBHBIC B CTPOKOBBIC
nepemennbie. Onepanuu Hal
CTpoKaMHU. J[ByMepHBIE MaCCHUBBI
(matpwuiipl). CpencTBa paboThI ¢
JTAHHBIMHU BO BHEIIHEH MaMSTH.
@aiinel. [Ipencrasnenue o
CTPYKTYypax daHHbIX. [IpumMepsr:
CIIUCKH, CJIOBAPH, JICPEBbS,
ouepeu

OcCHOBHBIE KOHCTPYKIUH SI3bIKA
nporpamMmmupoBanus. Cucrema
MIPOrpaMMHUPOBaHUS

OnepaTopsl s3bIKa
MIpOrpaMMHUPOBaHUs, OCHOBHEIE
KOHCTPYKIIMU SA3BIKA
IIpOrpaMMHUpPOBaHUs

[TonpoOHOE 3HAKOMCTBO C OJTHUM
13 YHUBEPCAJIbHBIX
MPOIEAYPHBIX S3BIKOB
MporpaMMHUpPOBaHUs. 3amrch
AJNTOPUTMUYECKUX KOHCTPYKIIMI
Y CTPYKTYp JaHHBIX B
BBIOPAHHOM SI3bIKE
nporpammupoBanus. O63op
MPOIEAYPHBIX S3BIKOB
MPOrpaMMHUPOBAHHSL.
[Homnmporpammsl (TIpoLeaypHl,
¢bynukiun). [Tapamerpsr
HONpPOrpaMm

OCHOBHBIE dTaITbl pa3padOTKH
nporpaMM. Pa30uenue 3a1auu Ha
MoJ3a/1a9H

DTarpl pereHus 3a1ad Ha
KomrbioTepe. IHTerpupoBaHHas
cpena pa3paboTKH MporpaMm Ha
BBEIOPAHHOM SI3BIKE
nporpammupoBanus. MaTepdeiic
BBIOpaHHO# cpepl. CocTaBcHIE
aJTOPUTMOB U TIPOTPAMM B
BBEIOPAaHHOM cpefie
nporpammupoBanus. [Ipuémsl
otnaaku nporpamm. [Iposepka
paboTOCTIOCOOHOCTH TIPOTPAMM C
HCIIOTb30BaHUEM
TPACCHPOBOYHBIX TAOIIHII.
PazpaboTka u mporpamMMHas
peanu3anus anropuTMOB
pEIIeHNs THITOBBIX 33134
0a30BOT0 YPOBHS U3 Pa3IMIHBIX
MIPEIMETHBIX o0iacTei

CTpyKTypHOE
nporpamMmmupoBanue. [IpoBepka

YCJIOBUSL BBIIIOJIHEHUS LIUKJIA 110
HayaJla BHIIIOJIHEHU Tella UK
U TIOCJIC BBIIOJIHEHHUS Teja
LIUKJIA: TIOCTYCJIOBUE U
npeayciaoBue nukiaa. HBapuanT
LUKIa. MeToapl IPOEKTHPOBAHUS
IPOrPaMM «CBEPXY BHU3» U
«cHU3y BBepx». Pa3paborka
IPOrpaMM, UCIONb3YHOIIUX
noanporpammsl. bubnuorexku
HOANPOrpaMM U UX
ucnons3oBanue. [lonsrue 06
00BEKTHO-OPHUEHTHPOBAHHOM
nporpaMMupoBanuil. OOBEKTH U
Knaccel. Mcnons3oBaHue
MO[yJel (KOMIIOHEHTOB) TIPH
pazpaboTke mporpamm

2.7. Temamuueckuii 610K «ApxXumeKkmypa KOMnbIOMepos u KOMnviomepHuvix cemeity (2 uaca)

[IporpaMMHas u anmnapaTHast
OpraHu3anys KOMIbIOTEPOB U
KOMITBIOTEPHBIX cucteM. Bujsl
MIPOrpaMMHOI0 0OecreyeHns

ApXHUTEKTypa COBPEMEHHBIX
KOMIIBbIOTEPOB. IlepcoHanbHBIM
KOMIIBIOTED.
MHoronporeccopHble CUCTEMBI.
MoOunbHbIE U (PPOBHIE
YCTPOMCTBA U UX POJIb B
KOMMYHHKauusx. Beioop
KOH(HTypaluy KOMIbIOTEpa B

ITporpaMMHoOe obecrieueHre
(ITO) xomMIBIOTEPOB U
KOMITBIOTEPHBIX CUCTEM.
Knaccuguxkanus nporpaMMHOTO
obecrieucHus




3aBUCUMOCTH OT pelIacMoun
3aja4yn. TeHICHIIMN pa3BUTHUS
anmnapaTHOro 00eCIeYeHUS
KOMITBIOTEPOB

Ol'[epaIlI/IOHHI)IC CHUCTEMBI

Muoroobpasue onepannoHHbIX
cucTeM, UX (QYHKIIHH.
[IporpammHoOe obecrieueHHE
MOOHITBHBIX YCTPOWUCTB

bezonacHocTh, TUTHEHA,
IProHOMHKA,
pecypcocoepexenue,
TEXHOJIOTHYCCKUEC Tpe6OBaHI/IH
IIpH SKCILTyaTalluu
KOMITBIOTEPHOT0 paboduero Mecra

3akononaTenbcTBo Poccutickoit
®denepanuu B o0nactTu
MPOrpaMMHOI0 00CECIICUCHHMSI.
Crioco0Osl U cpencTaa
obecrieueHUs HaIEKHOTO
(yHKIIMOHUPOBAHHUS CPEIICTB
HKT. bezonacHOCTh, TUTHECHA,
IPrOHOMHUKA,
pecypcocbepexenue,
TEXHOJIOTHYECKUEC Tpe6OBaHI/I$I
IIpU SKCILTyaTaliun
KOMITBIOTEPHOTO pabouero Mecra

3akoHomaTenbcTBO Poccutickoit
®denepanuu B o0nacTu
MPOrpaMMHOI0 00ECIICUCHMSL.
['uruena, spronomuka,
pecypcocoepexenue,
TEXHOJIOTHYECKUEC Tpe6OBaHI/I$I
IIpU SKCILTyaTalilun
KOMITBIOTEpHOTro pabouero mecra

2.8. Temamuueckuii 610k «OQopadbomka uucnoeoii ungpopmayuuy (2 uaca)

O06paboTKa CTAaTUCTHIESCKUX
JAHHBIX

IIpuMepsl uconb30BaHUS
JTUHAMHYECKUX (3TIEKTPOHHBIX )
TaOJIHI] Ha TIPAKTUKE (B TOM
YHCIie — B 3ajJja9ax
MaTEMaTHYECKOTO
MOJIETUPOBAHU)

Texnomorust 06padoTKH
4yuciioBo uHpopmaimu. Beoa u
pEIaKTHPOBAHUE TAHHBIX.
ABTO3anoTHEHHE.
DopMaTUPOBAHUE STUEEK.
Crannaprabie QyHKIMA. Bust
CCBIJIOK B (pOpMyJIax.

Hcnonk3oBaHue TMHAMHYECKUX
(37TEKTPOHHBIX ) TAOTHIT IS
BBITTOJTHEHUST YIeOHBIX 3a[aHuUi
W3 Pa3UYHBIX IPEIMETHBIX
obmacreit

@unbTpanus 1 COpTUPOBKA
JTAHHBIX B THATIa30HE WIIH
tabnure. Pemenue
BBIYHCIUTENBHBIX 33/1a4 U3
Pa3THYHBIX MPEAMETHBIX
obmnacreit. KommbioTepHbie
CpEeICTBa MPENCTABICHUS U
aHanM3a JaHHBIX. Busyanmmzanus
nMaHHBIX. CTaTHCTHYECKas
obpaboTka maHHbIX. O0paboTKa
PE3yIBTATOB IKCIIEPUMEHTA

2.9. Temamuueckuit 6n0k «Texnonozuu noucka u xpanenus ungopmayuuy (2 uaca)

CucreMsl ynpaBiieHHs 6a3aMu
nmaHHbIX. Opranuzamnus 6a3
TaHHBIX

Pensmnonnsie (TabmudaHbIe) 0a36I
maHHBIX. Tabmumna —
MIPENICTABICHNE CBEIEHIH 00
OIHOTHUIIHBIX 00BbekTax. [loe,
3amchk. KimroueBrie mmomns
TabmuIel. CBSI3U MEXITY
Tabmuiamu. Cxema JaHHBIX.
[Tonck u BIOOp B Oa3ax JaHHBIX.
CoptupoBka nansbix. CoznaHue,
BeJEHUE U UCIOIb30BaHue 0a3
JAHHBIX TIPY PEIICHUH YIeOHBIX
Y TIPaKTUYECKUX 3a7a4

[lonarve u Ha3HaUeHUE Oa3bI
nIaHHbBIX (Damee — BJ1).
Knaccudukamms bJl. Cuctemsr
ynpasnernst b1 (CYB).
Tabmumpl. 3anuck u moxe.
KiroueBoe nosne. Tunel JaHHBIX.
3anpoc. Tumsl 3anpocos.
3anpockl ¢ mapaMeTpamu.
CoptupoBka. OuiIbTpanus.
Brrancisiempre moss.
Mmuororabmuanasie bJ[. Cesa3u
MEXTy TaOIUIIaMU

Hcnons3oBanue HHCTPYMCHTOB
IIOMCKOBBIX CUCTEM

PacmupenHslii mouck
nHpopmanun B cetu MHTEpHET.

PacumpenHsiii mouck
nHopMauu B cetd MHTepHeT.




(popmupoBaHue 3ampocoB) Hcnons3oBaHue A36IK0B Hcnonb3oBaHue A3bIKOB
MTOCTPOEHUS 3aIIPOCOB. MTOCTPOEHUS 3aIIPOCOB
[Ipobnema noaTMHHOCTH
MOJYYCHHON MH(pOPMAIHU

Pa3zoen 3. «Tpenunz no eapuanmamy»

3.1. Eounbtit 2ocydapcmeenulii IK3amen no ungopmamuxe (3 uaca)

BreimnonHenne TpeHupoBO4YHBIX 3amaHuil. [IpoBenenue npodHoro EI'D ¢ mocimemyrommm pa3dopom
PEe3yJIBTATOB.




PA3JAEJI 3. KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHUE

N Koa- Hara Jara
/9 Tema Conep:xanue BO no no
m 4acoB IaHy | (pakry
1 OCHOBHBIE ITOIXOIBI K Ha3nauenue KOHTPOJBHBIX 1
pa3paboTke u3MeputTenbHbIX  MarepuanioB (KHM)
KOHTPOJIBHBIX EI'D. JloKkyMeHTBI, ONpEACHSIONINE
HU3MEPUTEIBHBIX conepxxanue KM EI'D. Ilomxomer k
marepuanoB EI'D mo oTOOpy  cojlepxaHus,  pa3paboTKe
nH(pOpPMAaTHKE. ctpyktypsl  KMUM  EI'D. Crpykrypa
Bapuanta KHWM EI'D. Meronuka
BBICTaBJICHUSA TI€PBUYHBIX 6aJ]J]OB u
pacupezeneHre 3aJaHUil MO pas3zaenam
Kypca, COCTaB KOHTPOJILHO-
u3MepuTenbHbIX MatepuaioB (KUM).
OCHOBHBIE PECYPCHI JJIsi TIOJTOTOBKH K
EI'D mo undopmaruke.
2 Wndopmarnus u ee [pedukcupie kompl. YcimoBue DaHo. 1
KOIVPOBaHUE ANTOpUTMBI  JEKOAMPOBAHUS  TIPH
3 TpeHuHr pereHus 3aja4 | UCIONb30BAHUN  NPEPHUKCHBIX KOJIOB. 1
4,7,11 Uckaxenne UHpOpMaIUH npu
nepeaade mo kanamam cBs3u. CoxaTme
JAHHBIX. Y4ET 4aCTOTHOCTH CHMBOJIOB
npu BBIOOpE HEPaBHOMEPHOTO KOja.
Ilepenaua JTAHHBIX. Hcrounuk,
Npu€MHUK, KaHaJdl CBS3W, CHTHAJ,
KOZIMpyIoliee u JIEKOINPYIOIIee
YCTpOWCTBA
4 MopenupoBaHue U IIpencrapnenue pe3yaBTaTOB 1
KOMIIBIOTEPHBIN MOJIEIUPOBAHUS B BHJE, yIOOHOM st
9KCIIEPUMEHT BOCTIpUSITHSL 4denmoBekoM. ['paduueckoe
5 Tpenunr pelnenus 3anad | IPeICTaBICHHE  JaHHBIX  (CXEMBI, 1
1,13 tabmuiel, rpaduku).  IIpoBenenme
BEIYHCITHTEIHHOTO 9KCIIEPUMEHTA.
ITocTpoeHne MaTeMaTUyeCKUX Moaenei
JUTSL PEIeHHs] PAKTHIECKUX 33734
6 CucreMsbl curcIeHUs CBoiicTBa MO3ULMOHHON 3aIlUCH YUCTA: 1
KOJIMYECTBO IU(P B 3aI¥CH, MPU3HAK
7 Tpenunr pemenunst JeTUMOCTH  YMCIa HA  OCHOBAHME 1
3anaum 8, 14 CHCTEMBI ~ CUHCJIEHHA.  AITOpHTM

repeBoa JASCATUIHON 3alrCH YUCIa B
3allMCh B MO3UIMOHHOH CHCTEME C
3a/IaHHBIM OCHOBAaHHEM. AJTOPUTMBI
MTOCTPOSHUS 3aIHCH YpcIia B
IMO3UIIMOHHON CHCTEME CYHCIEHHSI C
3aJaHHBIM OCHOBAHHMEM U BBLIYHMCIIEHHUS
YHClla 10 CTPOKE, CONIeprKalleld 3ammch

9TOro 4ucia B HOSHHI/IOHHOﬁ CUCTEMC




CUMCIIEHHSA C 33JaHHBIM OCHOBAHHEM.
Apudmernyeckue NecTBUA B

MO3MIMOHHBIX CUCTEMAX CUHHCIICHUS

8 Jlornueckue onepauuu 1 | Onepauun CUMILTHKALIHS,
¢byHKINN «OKBUBAJICHTHOCTB. [Tpumepst
9 TpenuHr pereHus 3aKOHOB anreopsl JIOTHKH.
3aaa4u 2 OKBUBaJICHTHEIE npeoOpa3oBaHus
jJorudyeckux BbIpakeHui. Iloctpoenue
JIOTUYECKOT0 BBIPAKEHHUS C JaHHOM
Tabnunelr ucTuHHOCTU. Jlornyeckue
¢yHKuMu. 3akoHBl anreOpbl JIOTHKH.
Jlornueckue YpaBHEHUS.
JM3bI0HKTUBHAS HOpMalibHAs hopma
10 | Lemoyku (koHEYHBIE Peuwienne  anropuTMHYECKUX — 3ajad,
TI0CTIEIOBATEBHOCTH), CBSI3aHHBIX C  aHanmu3oM  rpados
JIepeBbsl, CIIUCKH, Tpadbl, | (IpUMeEpHI: MOCTPOSHNUE ONTUMAIBHOTO
MaTpHILIbI (MACCUBBI) IIyTH MEXILY BEpIIMHAMU
11 | TpeHuHT pemeHus OpPUEHTHPOBAHHOTO AlUKIIMYECKOT O
3ajaum 15, 16, 23 rpada; onpefelIeHue  KOJIMYECTBa
12 | TpeHuHr pemenus 3aga4 | Pa3IMYHBIX ITyTEH MEKIY BEPIIMHAMM).
19, 20, 21 OO6xon y3/0B JepeBa B TIyOuHY.
Hcnonp3oBanue JIEpEBHEB pu
pelIeHnH  aNTOpPUTMHUYECKHUX  3a1ad
(mpuMepsI: aHaIu3 paboTHI
PEKYpPCHUBHBIX ~ alTOPUTMOB, pa3dop
apu(pMETHICSCKUX U JOTHMYECKUX
BBIPKEHUT). bunapnoe  nmepeBo.
Ucnons3zoBanue r1padoB, 1€pEBHEB,
CIUCKOB TPHU ONHCAHHH OOBEKTOB U
MPOIIECCOB  OKPYXKAIOLIEr0  MUpA.
JMcKpeTHBIE WTPBI JBYX HWIPOKOB C
moTHON wmH(pOopManuel. BeIMTrphIIIHbIS
CTpaTeruu
13 | ®opmanuzanms noHsatus | Gopmanuzaryisi MOHATHS aITOPUTMA
anropuTMa AnropuTMHYecKr€e KOHCTPYKIIUU.
14 | Tpeunnr pemenns 3ammch /ITOPHTMHECKHX
KOHCTPYKITHI B BEIOPAaHHOM SI3BIKE
3aaa4uu 5
MIPOrPaMMHUPOBAHUSL.
15 | TpeHuHT pemeHus [onmmporpammer. TabmiaHble
3amaqu 12 BEJTMYHHBI (MACCHBEI).
OmnpezneneHrie BO3MOXKHBIX Pe3yIbTaTOB
16 | BeramcauMocTs. Pe N pesy
paboTHI IPOCTEUTIINX ANTOPUTMOB
OKBUBAJIEHTHOCTb
YIIpaBICHUS UCTIOTHUTEISIMA U
ANTOPUTMHYECKUX
N BEIYHCIIUTENBHBIX aJITOPUTMOB.
Mojenen
Onpenenenrie UCXOAHBIX TaHHBIX, TIPH
17 | IlocTpoeHue anropuTMOB
KOTOPBIX aJTOPUTM
Y TIPAKTHYECKIE
Mero TMHAMUYECKOT O
BBIYHCIICHUS
TRE MPOrpaMMHUPOBAHUSL.
PCHHUHL pellCHHA AHanu3 anropuTMOB: ONpeeNeHIe
3amayd 23

BXOJHBIX JAHHBIX, IIPU KOTOPbIX




19

TpeHunr pemieHus
3agadu 25

aJITOPUTM JAET
YKa3aHHBIA PE3yJbTaT; ONPEACICHNUE
pe3yabpTaTa anroputMa 0e3 ero

20 | TpenuHr pemieHus
MOJTHOT'O TIOLIaTrOBOTO BBIMTOTHEHUS
3agaun 26
21 | TpeHuUHT pemeHus
3anauu 27
22 | OcHOBHBIE KOHCTPYKIIMH THIIBI ¥ CTPYKTYPBI JaHHBIX.
sI3bIKA KonupoBanue 6a30BbIX
HpOrpaMMHUpOBAHHS. AJTOPUTMHUYECKUX KOHCTPYKIUi Ha
Cucrema
BBIOPaHHOM SI3BIKE MPOrPAMMHUPOBAHHS
IIPOrpaMMUPOBAHUS
23 | TpeHuHr peieHus OmnepaTopsl sS3bIKa TPOrPaMMHUPOBAHHUA,
3amaun 6 OCHOBHBIE KOHCTPYKIIUH SI3bIKA
IIpOrpaMMHUpPOBaHUs
24 | OcHOBHBIE 3TaIbI CTpyKTypHOE pOrpaMMHUpPOBAHUE.
pa3paboTKH MpOrpamm. [IpoBepka ycIIOBHsI BBITIONHEHHS [IUKIIA
PasOuenue 3amaun Ha JI0 HauaJia BBHITIOJTHEHMSI Tela UKIa 1
Mo3a/1a4H TI0CJIE BBITIOJTHEHUS Tela IIMKIA:
25 | Tpenmnr perrenus MIOCTYCIIOBHE U MPEYCIIOBHE IIHKIIA.
MuBapuant nukina. MeTojibl
3amaun 17
MPOEKTUPOBAHHS TIPOTPAMM «CBEPXY
26 | IIpoBepounas paboTa 0 | BHM3» U «CHHU3Y BBEpX». Pa3paborka
pa300paHHBIM 3aIaHUSM | IIPOIPAMM, UCIIONb3YIOIIHAX
noJiporpamMmbl. bubnorexku
IIOATIPOrPAMM M MX HUCIIOJIb30BAHUE.
[Honsitue 06 00bEKTHO-
OPHEHTHPOBAHHOM
nporpaMMupoBaHui. OOBEKTHI U
Kiaccel. Mconb3oBaHWE MOJTyJIEH
(KOMITOHEHTOR) IIPH pa3padoTKe
nporpaMm
27 | ApxuTekTypa ApxuTekTypa COBPEMCHHBIX
KOMIIBIOTEPOB U KOMIIBIOTEPOB. ITepconanbHbIf
KOMIBIOTEPHBIX CeTen KOMIIBIOTED. MHoromnpolieccopHbie
28 | Tpenunr perienus 3ama4 | cucrembl.  MoOwibHbBIe — LH(POBBIE
8, 22 yCcTpoicTBa u Hx poib B
KOMMYHUKAIIHSIX. Br16op
KOH(HTYpanuu KOMITBIOTEpa B
3aBHCUMOCTH OT peIlaeMOi 3aJayd.
TeHAeHIIMU  pa3BUTHS  AIMIapaTHOTO
o0ecrieueHus] KOMITBIOTEPOB
29 O06paboTKa YHCIOBOH Texunomorusi  00paOOTKH  YMCIIOBOM
rHpopMarun nH(popmarun. Beox u pemakTupoBanme
30 | TpenuHr pemreHus 3a1ad | JaHHBIX. ABTO3aroNHEHNE.

9,18

®opmaTtupoBanue siueek. CtaHzapTHBIE
¢dbyaxun. Buner ccpiiok B hopmynax.
@unbTpanys ¥ COPTHPOBKA JTAHHBIX B
JIManasoHe wiu Tabnmie. Pemenue
BBIYHMCIUTENBHBIX 337124 U3 Pa3InYHBIX
obnacrei.
KommnbrorepHsie cpeacTa

OpeaACTaBJICHUSA W aHalli3a JaHHBIX.

IpEAMETHBIX




Busyanu3zanms JIaHHBIX.
Cratuctuueckass 00pabOTKa JaHHBIX.
O0paboTka pe3yJIbTaTOB SKCIEPUMEHTA

31 | TexHonoruu NMoucka u Pactmipennsiii mouck wHboOpManuu B 1
xpaHenus uapopmauuu. | cetu  Huteprer.  Mcmomb3oBaHue
TpeHuHr pereHus 3a1a4 | S3b6IKOB MMOCTPOCHUS 3aIPOCOB
3,10

32- | 3.1. Enunsrii Brmonnenue TPEHUPOBOUYHBIX 3

34 | rocynapcTBEHHBIH 3aganuii. [IpoBenenne npodHoro EI'D ¢
9K3aMeH 110 HOCIIEAYIOIIUM Pa300poM pe3yIbTaToB.
nH(pOpPMAaTHKE.

BCETO:

34




Ipunoowcenue 1

Hepequb AJITOPUTMOB, BXOAAIIHUX B 3JICMECHT COACPKAHUA 2.5
«HOCTpOCHI/Ie AJITOPUTMOB U IPAKTHYCCKHUEC BLIYUCJTICHUA

AJITOPUTMBI UCCIICIOBAHMS DJIEMEHTAPHBIX (DYHKIMI, B YacCTHOCTH — TOYHOTO H
NpUOIMKEHHOTO PEIICHHUsT KBAJpPAaTHOTO YpPaBHEHHS C IEJIBIMH W BEIIECTBEHHBIMU
KodQpHUIrEeHTaMH, OTIPEICIICHIS SKCTPEMyMOB KBaJApaTHYHON (DYHKIIMU HA OTPE3KE.
Anroput™bl aHanM3a M IpeoOpa3oBaHUs 3alUCEd YuCel B MO3MLMOHHOW CHCTEME
CUHCIICHUS.

ANTOpUTMBI, CBSA3aHHBIE C JEIUMOCTBIO MLENbIX uucel. Anroput™ EBknmmpa s
onpeznenenuss HOJl nByx HaTypajgbHBIX YHUCEN.

ANropuTt™Mbl JUHEHHON (OJHONPOXOTHON) 0O0pabOTKH MOCIIEOBATEILHOCTH 4Yncen 0e3
WCIOJIb30BAHUS JIOTIOJTHUTEIBHONW TMaMSTH, 3aBUCSIIEH OT JJIMHBI MOCJIEI0BATEIbHOCTH
(BBIUMCIIEHHE MAaKCHMMyMa, CYMMBbI, JIMHEHHbIH MOUCK U T.N.). OOpaboTka 31E€MEHTOB
MIOCJIEIOBATEIbHOCTH, Y/AOBJIETBOPSAIOIIUX ONPEAECIEHHOMY YCIOBHUIO (BBIUMCIICHHE
CYMMBI 33JJaHHBIX IEMEHTOB, UX MaKCUMyMa U T.IL.).

Anroput™mbl  00paboTkM MaccuBOB. IlpuMepsl: mnepecTaHoBKa 53JIE€MEHTOB JIaHHOTO
OJIHOMEPHOTO MaccHBa B 0OpaTHOM MOPSAKE; IUKIMYECKUNA CIBUT AJIIEMEHTOB MacCHBa;
3aMoJHEHNE JBYMEPHOTO YMCIOBOTO MAaCCHBA MO 33aJaHHBIM IpaBHJIaM; IIOUCK 3J€MEHTa
B JIByMEPHOM MAacCHBE; BBIYMCIEHHE MAaKCUMyMa M CYMMBbI 3JIEMEHTOB JBYMEPHOTO
MaccuBa. Bcmagka u yoanenue 31emeHmos 8 Maccuse.

PexypcuBHBIE aITOPUTMBI, B YaCTHOCTHU: HAaXOKJIEHUE HATYPAJIBHOW M IIEJION CTEIECHH
3aJJaHHOTO  HEHYJIEBOTO  BEIIECTBEHHOTO  4YMCJIA; BBIUYUCICHHE  (PAKTOPHANIOB;
BBIUMCJIEHUE N-TO 3JEMEHTa PEKyppeHTHOM IOCIeN0BaTeIbHOCTH  (HampuMep,
nocnenoBarenbHocTH PuboHauun). IlocTpoeHne u aHamu3 JepeBa pPEKYpPCHUBHBIX
BBI30BOB. BO3MOKHOCTB 3aIIICH PEKYPCUBHBIX aITOPUTMOB 0€3 SIBHOI'O UCHOJIB30BAHUS
PEKypCHH.



