MMWHHUCTEPCTBO IMPOCBEIEHUS POCCUIICKON ®EJIEPALIUNA

MunucrepcrBo oopasoBanus [leHseHckoi 001acTu

I'AOY 11O «Muoronpoduiabuasi rumaasusi Nel3» r. Ilen3pl

PACCMOTPEHO

Ha 3aceqaHuM Kadeapbl
YUUTENEN MaTEMAaTHKH,
busuky,

uH(pOpPMATHKU U
TEXHOJIOTHH

IIporokon Nel ot «29» 08
2024 r.

PABOYASA ITPOI'PAMMA

COI''TACOBAHO

Ilenarornueckum
COBCTOM

I'AOY 110
"MHoronpo¢uibHas
rumHazus" Nel3
[Iporokois Ne8 ot «30» 08
2024 .

YTBEPXIAIO

Hupextop 'AOY I10
«MHuorormpo¢uinbHas
rumHasus Ne 13»

ITaupxenckuii E.B.

ITpukxaz Nel28 ot
02.09.2024 r.

Kypca 6HeypPOUYHOIl 0eamenbHOCHU

«Yueonaa npakmuka no ungopmamuxe)

10 kaacc

IHEH3A
2024 1.



HOACHUTEJIBHASA 3AIINCKA

[Iporpamma kypca BHeypouHOU maesrenbHocTH «llogroropka k EI'D mo uHpOpMmaTHKe»
paspabotana B cooTBeTcTBUH ¢ DenepasbHBIM TOCYJapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJApTOM OCHOBHOI'O cpeaHero obOpa3zoBaHMs, 3akoHoM P® «O06 ob6pa3zoBaHum» OT
29.12.2012 1. Ne 273-®3 u nucbmoM Munnpocsemenust Poccun ot 5 centsiops 2018 r. Ne 03-
[MI'-MI1-42216 «O0 y4acTuu y4eHMKOB MYHHILIMIIAIbHBIX U IOCyAapcTBEHHBbIX MIK0Ja Pd Bo
BHEYPOUHOH JESITEIbHOCTHY», KAacCarOIMMUCS OpraHU3all BHEYPOUYHOH MAEATENbHOCTH B
0011e00pa30BaTeNIbHBIX yupexkaeHusax, peanusyromux @OI'OC HavanbHOro, OCHOBHOIO M
cpeaHero ooOmero oOpa3oBaHMs, HAa OCHOBE TpPeOOBaHMU K IUIAHUPYEMBIM pe3yJIbTaTaM
OCBOCHHUSI OCHOBHOU 00pa3oBaTeIbHON MpOrpamMMbl CpeaHero obmiero oopazoanuss MBOY
COI1I 1. MAJIMHOBCKUI

B nporpamme y4uThIBarOTCS BO3PACTHBIE U MICUXOJIOIMUECKUE OCOOEHHOCTH IIKOJIbHUKOB,

00yyaroIuxcs Ha CTYyIIEHU CPEAHEro o01ero oopa3oBaHusl.
Ilesn u 3aga4n NporpaMmBel:

IIporpamma kypca «lloaroroBka k EI'D mo mHpopmaTuke» HampaBieHa Ha paclIMpeHHE
3HaHUH M YMEHUH COJIEpKaHUs MO Kypcy MH()OPMATHKH, a TaKKe Ha TPEHHUPOBKY U OTPabOTKY
HaBbIKa pemreHust 3amaHuii B gopmare EI'D. Dto mo3Bomut oOyuarommmcs cHopMUPOBATH
noJjoXxuTenbHoe oTHouieHue K EI'D nmo mHpopmatuke, BBIABUTH TEMbI AJS JOMOJIHUTEIBHOTO
MOBTOPEHMSI, [I0UYBCTBOBaTh YBEPEHHOCTh B CBOMX cHilax nepea caadeid EI'D.

Kypc pexkomengoBan oOywarommmes 11-x kimaccoB cpemHeil mkomsl, caatommM EI'D mo
nH(pOpMaTHUKE.

Hean kypca: paciupeHue coiepaHus CpeHero o0pa3zoBaHus Mo Kypcy HHPOPMATUKH AJis
MOBBILIEHMS KadyecTBa pe3yapTaToB EI'D.

JlocTrKeHNe MOCTABICHHOM LIETH CBSI3bIBACTCS C PELIIEHUEM CIEAYIOIUX 3a/1ay:

"  WU3y4EHHE CTPYKTYpPbl U COLEPXKAHUS KOHTPOJBHBIX W3MEPUTEIBHBIX MATEpPUAJIOB IIO
uHpopmaruke 2025 r.;

» o3HakomusieHue yuamuxcs ¢ KWMawmu EI'D no undopmaruke 2025 r.;

" [OBTOPEHHE METOJIOB PELICHUS 3aJaHUN Pa3IMYHOrO THIA IO OCHOBHBIM TEMaTHYECKUM
6510kaM 110 UH(POPMATHKE;

*  (opmupoBanue ymenus >)QPEKTUBHO pacHpeesTh BpeMs Ha BBIOJHEHHE 3aJdaHUI
pa3IMYHBIX TUIIOB;

" 0oTpaboTKa HaBbIKa peuleHus 3aaanuii EI'D MoBbIIEHHOr0 U BHICOKOTO YPOBHEH.

IlepuoanyHOCTH U MOPSIAOK TEKYIEro KOHTPOJIA
U MPOMEKYTOYHOM aTTecTAlMU 00y4aloIMnXCcst

Hacrosmuii xypc siBisercst 6€30TMETOYHBIM, U OLIGHKH pPE3yJbTaTOB OCBOEHHS Kypca
MPUMEHSIETCS CUCTEMAa KPUTEPUAIbHOTO OLIEHUBAHUS. ATTeCTalus 10 y4eOHOMY KYpCY IPOXOIUT
B KOHIIE y4eOHOTo rojia B (hopmate «3auét/He 3a4ET».

[ocynapcTBeHHass wuroroBas arrectauus B 11  kimacce mo ydyeOHOMY TpenMeTy
«Mupopmatukay, 3asepmatonias oceoenne OOIT COO, sBisercss He00s3aTeNbHOM (TpeaAMET 1o
BbIOOPY); MPOBOJIUTCS B COOTBETCTBHH C YCTAHOBJICHHBIMU CPOKAMU Ha TAaHHBIA y4eOHBIN TOJ.

MeToapl KOHTPOJIS: YCTHBIE, TUChbMEHHbBIE, IPAKTHYECKHUE, KOMIIBIOTEPHOE TECTUPOBaHUE,
B3aMMOOIICHKA.

®opMBl  KOHTPOJISA: HMHIWBUAYAJIbHBIM, (PPOHTANBHBIA, TPYIIOBOH, CaMOKOHTPOJIb,
KOMOWHUPOBaHHBIH.



Onucanue MecTa Kypca B y4e0HOM IVIaHe HIKOJIbI
B cooTBercTBHM ¢ y4eOHBIM IUIaHOM IIKOJBI Tporpamma kypca «lloaroroBka x EI'D»
paccuntana Ha 1 roa. Kypc paccumtan Ha 34 yaca JEKUMOHHO-TIPAKTUYECKUX 3aHATUA U
MIPOBOAMTCS B T€UEHHE yueOHOro roja no 1 yacy B HeZelto.
Kaxnoe 3aHaTHE TeMaTHYECKHX OJIOKOB MOXKET OBITH TOCTPOEHO MO CIEAYIOUIEMY aJITOPUTMY:

1. [ToBTOpEHHE OCHOBHBIX METOJIOB PEIICHUS 3aJaHUI 110 TEME,
2. CoBMecTHOE perienue 3ananuii EI'D,
3. CamocrosiTenbHas paboTa 00yJaronuxcs Mo perieHuo 3a1aHui.

Kypc 3aBepmmaercss HWTOrOBBIM TECTHpOBaHMEM B pexkuMme on-line Ha  caifte
https://kompege.ru/.

Cnucox UHTepHeT-pecypcoB st noaroToBku k EI'J

1. URL: http://www fipi.ru/
Buaanenen caiita: Od¢unuansaeiii  caiit  dexepalbHOTO HMHCTHUTYTAa IE€JArOTHYECKUX
U3MEpPEHUI
Heab coznanus caiita: nHGOpPMHUPOBAHKE LIEJIEBOW ayIUTOPUU O pa3pabOTKe U BHEJAPEHUU B
MPAKTUKY BBICOKO3(DPEKTUBHBIX TEXHOJIOTUN U METOAMK U3MEPEHUI B 001acT 00pa3oBaHus,
OLICHKE  KadyecTBa  OOpa3oBaHMs, HAYYHO-METOJAMYECKOM  OOCCIIEYCHWH  EIUHOTO
rocyJIapCTBEHHOTO 3k3aMeHa B Poccuiickoii depepannu U Ipyrux MEPONPHUSITUSAX B 00J1aCTH
00pa30BaHMs C UCIIOJIb30BAHUEM U3MEPUTENIbHBIX TEXHOIOTHA.
Heneas ayauropusi: wiensl HMC, paspaborunku KHWMos, skcneptsl IIK perunonos,
npenonaasarend BY308 u CCY30B, yuuTest MKOJ, pOAUTENHN U YUAIIUECS.
Pazgennt (pyopuxu): HoBoctu, O Hac, EI'D, 9 knacc. Dk3ameH B HOBoO# ¢opme, MHTEpHET-
MoHMTOpUHT, HayuHo-uccnenoBarenbckas pabora, [loBeienue kBanmupuxarmu, Ilpecc-
neHtp, Kondepenuu.
ITose3nass mHdopmanusa: KOHTpoJbHBIE U3MepuTenbHble MaTepuansl (KUM) pasHbix e,
noctyn K oTkpbiToMy cermeHTy ®BT3, marepuanbl KoH(epeHIMI U CEMHHApOB, OTYETHI
OUIIN, MmeToauveckre MUchma Mo MPENnoJAaBaHUIO0 MPEIMETOB ¢ y4€TOM pe3ynbTaToB EI'D,
npoekT KMMos EI'D mis 9 kit

2. URL: http://ege.edu.ru/, [Topran  uHPOPMAIMOHHON  TONIAEPKKUA  €IUHOTO

roCcyJapCTBEHHOTO dK3aMeHa.

Buaanesien caiita: @enepanbHas ciryx0a 1o Hag30py B chepe 00pazoBaHMsl U HAYKH.
Leas co3nanus caiita: nHGpopMaLmoHHoe corpoBokaeHue EI'D.

HeneBasi aynuropus: pyxoBoautenu u corpyanuku 11119, skcneprer EI'D, npenonasarenn
BY30B u CCY30B, yunTens mKOJ, POJUTEIN U YIAIIUECS.

Paspeanr (pyOpuxm): O EI'D, HopmaruBHble nokymeHTsl, Bapuanter EI'D, OCOKO,
Hosoctu, [ly6nukamuu, Ctatuctuka EI'3, Onpoc, Boripoc-Oteet, ®opym, Cchlaku.
IHone3nas unpopmanus:

B pazgene «O EI'D» MoxHO y3HaTh HeoOXxoaumyro mHpopMaiuio o nposeaenun EI'D, mo
JAHHBIM TacropTa y3HaTh pe3ynbTarbl EI'D. 31ech e MOXKHO y3HATh Telae(OHBI ropsyeit
muaun EI'D B pernone.

B paznene «HopmaTuBHbBIE TOKYMEHTBI» HaXOATCSI HOPMATUBHO-IIPABOBBIE U HHCTPYKTUBHO-
METOIMYECKHE IOKYMEHTHI, periiaMeHTHpylollue nposenenue EI'D.

B paznene «Bapuantel EI'D» MoxHO ckadats BapuanTel KIMoB EI'D pa3HbIx ser.

Paznen «OCOKO» nocasiieH o01epoccuiickoil cucteMe oOLeHKH KauecTBa 00pa3oBaHuUs.
Paznenst «HoBoctu» u «IlyOnukanum» copepkar HOBOCTH, IpecC-pesu3bl, MyOIHKauu,
nocssieHHsie EI'D.



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

B paznene «Bompoc-OTBer» MOXHO 3aaath cBO Bompoc o EI'D, Tam ke coOpaHbl cambie
MOMYJISIPHBIE BONPOCHI W OTBETHI Ha HUX. A B pasmene «Dopym» MOXKHO OOCYIUTH
opranu3zanuio nposeaeHus: EI'D nnu Beickazath cBoe MHeHUE 0 KIIMax.

Paznen «Cchuiku» COAEPKUT CIHUCOK PECypcoB, MOCBAMIEHHBIX EI'D U pexomMeH0BaHHBIX
OenepalibHO Cityxk00¥ 110 HaA30pYy B chepe 00pa3oBaHUsI U HAYKH, a TAKKE «UEPHBIN CITUCOK»
pecypcoB MHTEpPHET IO JAHHOMN TEME.

3. URL: http:/edu.ru/, ®enepanbuslii nopran «Poccuiickoe 06pazoBaHuey.
Baapesen caira: OI'Y «l'ocynapCTBEHHBI HAay4YHO-UCCIEAOBATEIbCKUNA HMHCTUTYT
nH()OPMAITMOHHBIX TEXHOJOTHUH U TenekommyHukanui» (OI'Y T'HUU UTT «Mudopmukar)
Hean co3panms caiita: [lopran O6bu1 co3gan B 2002 rogy B pamkax mnpoekta «CosmaHue
MepBO odepean cUcTeMbl (denepalbHbIX oOpaszoBarenbHbIXx TopTanoBy DI «Pa3zputue
eMHOM 00pa30BaTeIbHON HHPOPMALIMOHHOMN CPEIbD».
HeneBas aynuropusi: pykoogutenu OV u neparoru, npenojasarenu BY3os u CCY3oB,
POIUTENN U yUalluecs, abUTypPUEHTHI.
Pazneant (pyopuxu): Karamor oOpa3oBaTeinbHBIX MHTEPHET-PECYPCOB; 3aKOHOIATEIHCTBO
(oOpa3oBaHue, HayKa, KyIbTypa, pusndeckas KynbTypa); HopmMaTuBHBIE JOKYMEHTBI CHCTEMBI
oOpazoBanus; ['ocynapcTBeHHbIE 0OpazoBaTelbHblE CTaHAApThI; [occapuii (oOpa3oBaHue,
He1aroruka); Y UpexIeHust; TEXHUKYMBI, By3bl; Kaprorpaduueckuii cepBuc (oOpazoBarenbHast
CTaTHCTHUKa, Yy4yeOHble KapThl); JlucraHuuOHHOE o0Oy4deHue (Kypchbl, OpraHH3aluH,
HOpMaTuBHas 0aza); Meponpustus (KOH(pEpEHIMH, CEMUHAphl, BBICTABKH); KOHKYypCHI;
Oo6pazoBarenpabie CD/DVD.
Mosiesnas nunopmanms:
B paznene «EI'D» conepxkurcsa nndopmaius o0 sK3amMeHe, pacliicaHue YK3aMEHOB B TEKYIIEM
roxy, npukaspl o nposeneHun EI'D B permonax, mosoxenue o nposeneHuu EI'D u nemo-
BEPCUU BAPUAHTOB IO Pa3HBIM MPEIMETAM.
[Topran comepuT OOIBIION KaTajior oOpa3oBaTENbHBIX pPecypcoB (yUeOHUKHU, 3alaUHHKH,
TECTHI).

4. URL: http://www.ctege.org/.
Buaapnesen caiita: www.ctege.org
Leasb co3nanus caiita: nHpopmarronHas nogaepxxka EI'D u LT.
IlesieBast ayAuTOpHUsi: y4alrecs, CTy1€HTbl, a0UTYPHUEHTHI, PENOAABATENN, POIUTEIH.

Pazneant (pyopuxu): HoBoctu O6Gpazosanms, EI'D, LT, ABUTYPUEHTAM, OBUIEE,
BAXHO.

Mosiesnas unopmanms:

Paznen «EI'D»: HoBoctu EI'D, Ctateu o EI'D, EI'D B ropogax Poccuu, Borpockl u oTBeTHI
no EI'D, Oneit caaun EI'D, Pezynbsratsl EI'D, JlokymenTanus, Bapuants! npoOHbIx EI'D.
Paznen «I{T»: HoBoctu LT, Crateu LT, Bapuantsl npo6usix LT, Bonpocs! u otBeTs 110 1T,
HoxymenTanus [T, OnbiT cnaum LT.

Paznen «KABUTYPUEHTAM»: HoBoctu abutypuentam, BY3s1 Poccun, Komnemxu Poccun,
Bri6op cnenuansHoct, CtaTh 0 BbiciieM oOpa3oBanuu, [loctymnenue B BY3, Peittunru
BVY3o0B, Marucrtparypa, acnupantypa, Bropoe Briciiee oOpazoBanue, 3a04Hoe 00pa3oBaHHe.
Paznen «OBILEE»: ®opym, bror O EI'D, Konrtaktel, HoBocT 06pazoBanus

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

Baanenen caiita: TOKTOp TEXHUYECKUX HAYK, yuuTenb Bbiciien kateropuu [omskos K. HO.

Heas co3nanus caiita: UHPOPMALMOHHASA MOJAEPKKA IIKOJIBHUKOB M YYHTEJEeH IO
uH(pOpMaTUKeE.

eneBasi aynuToOpus: yJammecs, CTyJAEHThI, A0UTYPHUEHTHI, IPETOIaBaTeI!, POIUTEIH.

Pazaennt (py6puxm): [TOJTOTOBKA K EI'D, TIOJI'OTOBKA K OI'D, YUEBHUKH,
TPEHAXXEPHI.

IHone3nas uupopmanus:


http://ege.edu.ru/
http://www.ctege.org/
https://kpolyakov.spb.ru/

Pazgen «IlomroroBka k EI'D»: ABTOpCcKHEe ceMHHaphl, AKTyallbHbBIE MTyOJuKaIuu, TpeHakEp
kommbroTeproro EI'D, Hosoctu, OdunmansHbie MaTepraibl.

PA3SJEJI 1. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA KYPCA

Jluunocmuoie pe3yiomamabl.

KPUTHYECKOE OTHOILICHNE K HH(POpMAIUK U N30UPaTEIbHOCTh €€ BOCIPUSATHS;

OCMBICJICHHE MOTUBOB CBOUX JICHCTBUI MPHU BHIMOJIHEHUN 33]IaHUI;

pa3BuTHE JII0O03HATEIBHOCTH, COOOPA3UTEIBLHOCTH NPU BBINOJIHEHUH Pa3HOOOpPA3HBIX
3aJjaHIii TPOOJIEMHOTO M ABPUCTHYECKOTO XapaKTepa;

pa3BUTHE BHUMATEIbHOCTH, HACTOMYMBOCTH, LIEJIEYCTPEMIEHHOCTH, YMEHHUS MIPE0JI0JIEBATh
TPYJIHOCTH — KaueCTB BEChMa BaXKHBIX B MMPAKTUYECKON JESATEILHOCTH JTIOOOTO YEIIOBEKA;
pa3BUTHE CAMOCTOSITENILHOCTU CY>KJICHUH, HE3aBUCUMOCTH U HECTaHAaPTHOCTU MBIILICHUS;
BOCIIMTAHHUE YYBCTBA CIIPABEJIMBOCTH, OTBETCTBEHHOCTH;

Havajgo MpodecCHOHATLHOTO CaMOOIpPEAETIeHHUs, O3HAKOMJICHHE C MHPOM Mpodeccuid,
CBSI3aHHBIX ¢ HH(OPMATUKOM.

Memanpeomemmnuwie pe3yibmamol:

YMEHHE CaMOCTOSITEIILHO ONPEACIISATH TN NeATSIIbHOCTH M COCTABIIATH IIAHBI IS TEIIBHOCTH;
CaMOCTOSITENIbHO ~ OCYIIECTBIIATh, KOHTPOJHMPOBATH U KOPPEKTUPOBATh JIEATEIHHOCTH;
HUCITIOJIB30BATh BCC BO3MOKHBIC pecprLI IJIA JOCTUKCHUS ITOCTABJICHHBIX ueneﬁ nu peanmamzm
TUIAHOB JICSTEILHOCTH; BEIOUPATh YCIICIIHBIC CTPATETUH B PA3IMYHBIX CUTYAIIHSX;

BJIaJICHUEC HABBIKAMU  TI03HABATEIIbHOW, Y4eOHO-UCCICNIOBATEIbCKOW W  MPOCKTHOU
JCATCIIbHOCTH, HaBbIKAMHA pa3pemeHH51 HpO6J’ICM; CHOCO6HOCTI) 158 TOTOBHOCTH K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PEUICHHS TPAKTHUECKUX 3a]a4, IPUMEHEHHIO PA3INYHBIX
METO/IOB [TO3HAHUS;

FOTOBHOCTb UM  CIIOCOOHOCTH K CaMOCTOATENHbHOM HH(POPMAIIMOHHO-TIO3HABATEIbHON
JESTENIbHOCTH, BKIIIOUasi YMEHHUE OPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX WH(OpMAIINU,
KPUTHYECKH OIICHUBAThb U WHTEPIPETHPOBATh MH(OpPMAILMIO, MOJIYYAEMYI M3 pPa3INnYHBIX
HMCTOYHUKOB. BBIOMPATh OCHOBAHUS W KPUTEPUU JJIsi CPABHEHHUS, CEpUALIUU, KIacCuPUKAIIUN
00BEKTOB;

Ilpeomemmnoie pe3ynomamol:

e BJaJIeHHME YMEHHEM MOHMMATh MPOrpaMMbl, HAlMCAaHHbIE HA BBHIOPAHHOM JJISI U3YyYEHUS
YHHBEPCAITFHOM QJITOPUTMHUYECKOM SI3BIKE BBICOKOTO YpPOBHS, YMEHHEM aHAIM3HPOBATH
QITOPUTMBl  C  HUCMOJNb30BaHUEM  TaONMI; 3HAHWE  OCHOBHBIX  KOHCTPYKLHUH
IPOTPaMMHUPOBAHUS;

e BJaJICHHUE CTAHIAPTHBIMU MPUEMAMHU HAMMCAHHSI HA aJITOPUTMHYECKOM SI3BIKE TPOTPaMMBI
JUIs pelleHus] CTaHIapTHOM 3aJjauyd C UCIOJIb30BAHUEM OCHOBHBIX KOHCTPYKIIMH
POTPAMMHUPOBAHUS U OTJIAJKU TaKUX MPOrPaMM; MUCIOIH30BAHNE TOTOBBIX MPUKIIAJIHBIX
KOMITbIOTEPHBIX IPOTPaMM MO BEIOPAHHON cHeMaIU3allu;

e  BJIAJICHHE KOMIBIOTEPHBIMH CPEICTBAMU MPECTABICHUS U aHAIN3a JaHHBIX.

e BJaJICHUE MOHATHEM CIIO)KHOCTU AITOPUTMA, 3HAaHHE OCHOBHBIX aJITOPUTMOB 0OpPabOTKHU
YHCIOBOM U TEKCTOBOM MHPOPMALINH, aJITOPUTMOB TIOMCKA U COPTHPOBKH;

e BJAJICHUE YHUBEPCAIbHBIM S3bIKOM INPOIPAMMHPOBAHUS BBICOKOTO YPOBHS (OJHUM M3
Hkecneayromux: LkonpHeli anroputmuyeckuil s3pik, C#, C++, Pascal, Java, Python),
OpeACTaBICHUAMU O 0a30BBIX THIAX MJAaHHBIX M CTPYKTypax [aHHbBIX; YyMEHHE
UCTIOJIF30BaTh OCHOBHBIE YIPABIISIONINE KOHCTPYKIIHH;

e BIAJCHHE HABBIKAMH M ONBITOM pPa3pabOTKH IMPOTpaMM B Cpeie NMPOrpaMMHpPOBAHUS,
BKJIIOYass TECTUPOBAHUE M OTJIAJKy IMPOrpaMM; BIIAJCHUE 3JEMEHTapHBIMU HaBBIKAMHU
dopmManuzanuy NpUKIaIHON 3312491 ¥ JOKYMEHTHPOBAHHS IIPOTPAMM;



c(hOpMHUPOBAHHOCTH MPEACTABICHUIN 0 BAXKHEUIITNX BUAX JUCKPETHBIX OOBEKTOB U 00 MX
NPOCTEHIINX CBOMCTBAaX, AITOPUTMAax aHAIM3a 3THX OOBEKTOB, O KOJUPOBAHMHU U
JIEKOAMPOBAHUH JAHHBIX U MIPUYMHAX UCKAXKEHUS JaHHBIX [IPH MepeIaye;

YMEHHE CTPOUTh MaTeMaTh4yecKue OOBEeKThl MH(POPMATHKH, B TOM UHCIE JOTHYECKHE
bopmys;

BJIaJICHHE OCHOBHBIMHU CBEICHUSMH O 0a3ax JaHHBIX, UX CTPYKTYpE, CPEICTBAX CO3AaHUs
1 paboThl C HUMH;

BJIQJICHUE OIBITOM TOCTPOEHUS M UCIOJB30BAaHUS KOMIIbIOTEPHO-MAaTeMaTHYECKUX
MoJielel, TPOBeIeHHS HIKCIIEPUMEHTOB U CTATUCTHYECKOM 00pabOTKM JaHHBIX C IIOMOIIIBIO
KOMIIBIOTEpa, HWHTEPIpETallii pe3yJbTaToOB, IOJIY4YaeMbIX B XOJ€ MOJETUPOBAHUS
peaJbHBIX IPOLIECCOB; YMEHHE OIICHMBATh YHMCIIOBBIE MapaMEeTphl MOAEIHPYEMBIX
00BEKTOB U MPOLIECCOB.

c(hOpMUPOBAHHOCTH MPEJCTABICHUN O POJIM MHPOPMAIMH U CBA3aHHBIX C HEW MPOIIECCOB
B OKpY’KaIOIIEeM MHpE;

BJIAJCHHE CHCTEMOW ©0a30BBIX 3HAHWH, OTPAKAIOMIMX BKJIAA HWHPOPMATUKA B
dbopMupoBaHUE COBPEMEHHOM Hay4YHOI KapTUHBI MUPA;

BJIQJICHHE HAaBBIKAMU AaJTOPUTMHYECKOTO MBIIUICHUS U TOHUMaHUE HEOOXOJUMOCTH

(dbopManbHOTO OMKUCAHUS ANTOPUTMOB;
c(OpPMUPOBAHHOCTh TMPEJICTABICHUM O KOMIBIOTEPHO-MATEMATUYECKUX MOJIEISIX H
HEOOXOAMMOCTH aHaJIM3a COOTBETCTBUS MOJIETTH M MOJIEITUPYyEeMOro o0beKTa (Ipoiiecca); o
crocobax XpaHEeHHs M MpocTeiieil oO0paboTKe MaHHBIX; MOHATHS O 0a3ax MaHHBIX U
CpEeACTBax OCTYIa K HUM, yMEHUS paboTaTh C HUMU;
c(hopMUPOBAHHOCTh 0A30BBIX HABBHIKOB M YMEHHI MO COOJIIOJCHUIO TPEOOBAaHUN TEXHUKH
0e30MacHOCTH, TUTHEHBI M pecypcocOepexkeHus Tmpu paboTe co  CpeacTBaMu
uHpOpMATH3alMK; TIOHUMAaHHUS  OCHOB  IPAaBOBBIX  ACIEKTOB  HCIIOJIB30BaHUS
KOMITbIOTEPHBIX IPOTrpaMM U paboTsl B MIHTEpHEeTE;
c(OPMHPOBAHHOCTh MPEICTABICHUI 0 KOMIBIOTEPHBIX CETAX U UX POJIU B COBPEMEHHOM
MUpE; 3HaHWH 0a30BbIX MPUHIUIIOB OpPTraHU3aUU U (PYHKIIMOHUPOBAHHUS KOMITBIOTEPHBIX
cerei, HOPM MH(DOPMAIMOHHOW OSTHKM M TIpaBa, MPUHLUIOB OOecredyeHus
MH(OPMallMOHHON 0€30IacHOCTH, CIOCOOOB U CPEICTB OOEcHeueHus HaAEKHOTO
¢dynkunonuposanus cpencts UKT;
c(OPMHUPOBAHHOCTh MPEJCTABICHUH 00 YCTpOICTBE COBPEMEHHBIX KOMIIBIOTEPOB, O
TEH/ICHIMSIX Pa3BUTHS KOMITBIOTEPHBIX TEXHOJIOTHH; O IOHATHH «OTIepaIlHOHHAS CHCTEMAaY
U OCHOBHBIX (DYHKIMSX ONEPALMOHHBIX CHCTEeM; 00 OOIIMX MPUHLIMIIAX Pa3pabOTKU U
(YHKIMOHUPOBAHUS HHTEPHET MPHIIOKEHUI,

C(OPMHPOBAHHOCTh CHUCTEMAaTH3aIlMM 3HAHWH, OTHOCSIIMXCS K MaTeMaTHUYECKUM
00BbeKTaM HH(POPMATUKH.

Buabl 1esiTeJIbHOCTH 00y4AKOIIMXCS, HANIPABJIEHHbIE HA IOCTHKEHUE pPe3yJibTaTa

[Toutn Kaxapli YpOK BKIIOYaeT B ceOsi BepOajbHbIE, HAIJIAIHbIE M MPAKTHYECKUE METOJIbI
oOyuenus. [IpakTuueckue pabOThI MO Kypcy METOAWYECKH OPHEHTHPOBAHBI Ha HCIIOJIIb30BaHHUE
METO/1a MIPOEKTOB (MIPEIOCTABICHNUH yUYaIlluMCsl BO3MOXKHOCTH CaMOCTOATEIBHOTO IPUOOPETEHHS
3HaHUU B MPOLECCE PEIIEHUs MPAKTUYECKUX 3aJay), 4TO MO3BOJISIET AudQepeHuupoBarts U
WHAMBUAYAIU3UpOBaTh 00ydyeHue. Takke oOyuyeHHE OpPUEHTUPOBAHO HA IBPUCTHUECKUN METOA
IIPOEKTOB.

B ocHOBy mnenmarormdeckoro mpouecca 3alloKEHbl cieayoue (opMbl OpraHu3anuu
Y4eOHOM AesiTeJIbHOCTH:

KomMOuHMpoBaHHBIN ypPOK;
Ypok-nekuus;
Ypok-aeMOHCTpanus;
YPpOK-TIPaKTUKYM;



= TBopueckas JabopaTopus;

"  VpOK-AEMOHCTpALHS;

"  Vpok-urpa;

®  VPOK-KOHCYJIbTaLHS.

Ha Gonbiieit yactu y4eOHBIX 3aHATUH HCIIONIB3YETCS CAMOCTOATENbHAS WHTEIUICKTyalbHas 1
NpakTU4ecKas JesITeIbHOCTh YYallMXCs, B COYETAHHUM C (PPOHTAIBHOH, TPYIMIIOBOH,
UHIUBUYaIbHOU (hOpMOI pabOThI MIKOJIBHUKOB.

B  oOyueHuu IIKOJIBHUKOB Haubosiee mpuemiieMbl KOMOMHHPOBAHHBIE  YPOKH,
peaycMaTpUBalOIe CMEHY METOM0B OOYUYeHMsI U JEeSTEIbHOCTH 00Yy4aeMbIX, M03BOJIAIOLINE
cBecTH paboTy 3a KOMIBIOTEPOM K periiaMeHTHpoBaHHOW HopMme. C ydeToM JaHHBIX O
pacripesielieHUl YCBOGHUS HMH(POpPMAaUUMM M KpU3KMCaX BHUMAHMA Yy4yallUXcs Ha YpOKE,
pEeKOMeH1yeTcs POBOAUTE OOBSACHEHUS B IIEPBOM YacTH YpOKa, a Ha KOHEll YpOKa IJIaHHPOBaTh
NeSITeIbHOCTb, KOTOpass Haubojee MHTEpecHa JUIsl yYalluxXcs U UMeeT Uil HuxX OoJiblee
JMYHOCTHOE 3HAYECHHUE.

B koMOMHUPOBaHHOM ypOKE MOXKHO BBIAEIUTD CIEIYIOLINE OCHOBHBIE 3TaIlbl:

"  OpraHu3alOHHBI MOMEHT;

" aKTMBM3allUd MBIIUICHUS M aKTyalu3alus paHee HU3yYeHHOro (pa3MUHKA, KOPOTKHE
3aJlaHUs HA pa3BUTHE BHUMaHUS, COOOPAa3UTENbHOCTH, MAMATH, (POHTANBHBIN OMPOC IO
paHee U3yuYeHHOMY MaTepuay);

* 00bBACHEHHE HOBOTO MaTepuaya Wiu (poHTaNbHAas padoTa MO PEIICHUI0 HOBBIX 3a]1ad,
COCTaBJICHUIO AJITOPUTMOB U T.JI., CONPOBOXKIAeMasi, KaK IpPaBUIO, KOMIIBIOTEPHOUN
Ipe3eHTalMeld; Ha 3TOM 3Tale y4duTelb YeTKO M JIOCTYIHO OOBSACHSET MarepHal, Io
BO3MOYKHOCTH UCIOJIb3Ys TPAJIULIMOHHBIE U 3JIEKTPOHHbIE HArJIsIHbIE IOCOOMS; YUUTENb B
nporecce Oecepl BBOJUT HOBBIE TOHSTHS, OPTaHU3YeT COBMECTHBIA MOWCK W aHAIIN3
IPUMEPOB, IPU HEOOXOJUMOCTHU MEPEXOASAIINNA B UTPY UM B JUCKYCCHIO; TPaBUIBHOCTD
YCBOEHMsSI YYEHHKAMU OCHOBHBIX MOMEHTOB TaKXKe >KEJaTeIbHO MpOBEpsATh B (hopme
Oecenpl, 00CYy>XKIEHUSI UTOTOB BBIIIOJHEHUS 3aJjaHUi B pabounx TeTpaasx;

* paboTa 3a KOMIbIOTEpPOM (paboTa Ha TpeHa)kepe, BBINOJHEHHE paboT KOMIBIOTEPHOI'O
IIPaKTHUKyMa, paboTa B BUPTyaJIbHBIX J1a00paTOPHUSX, JOTUUECKHE UTPHI U TOJIOBOJIOMKH);

" [0JBEJEHHUE UTOTOB ypOKa.

N3ydenue Kypca npearnonaraer UCIoyib30BaHUe OOLIMX MPUEMOB JIEATEIEHOCTH 00YYarOIUXCS:

= Jlo3HaBareabHaAsd

*  MgriciuTenbHAS

»  HccuaenoBaTeabckas
* Tsopueckas.



PA3JIEJ 2. COJAEP’KAHUE KYPCA

Pa3zoen 1. «Konmponsvno-usmepumenshoie mamepuanvt EI'D no ungpopmamuxer

1.1. Ocnosnvie nodxoovl K pazpadomke KOHMPOIbHHIX USMEPUMETLHBIX MAMEPUATLOE
EI'D no ungpopmamuce. (1 yac).

Haznauenue KOHTpOibHBIX H3MepuTenbHbIX MaTtepuanoB (KMM) EI'D. JlokyMeHTHI,
onpenenstomue conaepxkanne KMM EI'D. Tloaxoasl kK oTOOpY conaepxaHus, pa3paboTke
ctpyktypsl KMUM EI'D. Ctpykrypa Bapranta KUM EI'D. Metoauka BbICTaBICHUS EPBUYHBIX
0aJIOB M pacmpezeNieHre 3alaHii 1Mo pasziesniaM Kypca, COCTaB KOHTPOJIbHO-U3MEPUTEIbHBIX
marepuanoB (KMIM). OcHoBHBIE pecypchl st moAroToBku K EI'D mo nndopmaruke.

Pa3zoen 2 «Temamuueckue on10Kkuy»

2.1. Temamuueckuii 610k «Hnugpopmayun u ee koouposanue» (2 4aca).

DenepaiabHbIi KOMIIOHEHT
rocy/1apcTBEHHOI0
o0pa3oBaTeIbHOIO

CTaHJAAPTAa CpeHero
(mos1HOTO) 00ILIETO
o0pa3oBaHus

Hamanuue no3zuuunii ®K 'OC B [1IOOI1 COO

0a30Bblil ypOBEHb

yriy0J1éHHbIH YPOBEHb

Buast undopmanmoHHbix
MPOIIECCOB

Posb nnopmanuu u
CBSI3aHHBIX C HEH MPOIIECCOB
B OKPYXKaroIIeM MHUpE.
Paznuuus B mpeacraBieHun
JAHHBIX, PETHA3HAYCHHBIX
JUTSL XpaHeHUs U 00pabOTKU B
ABTOMATH3UPOBAHHBIX
KOMITBIOTEPHBIX CHCTEMax, U
JAHHBIX, PETHA3HAYCHHBIX
JUTSL BOCIIPHSITHSI YETIOBEKOM

Poie urdopmanuu u
CBSI3aHHBIX C HEH MPOIIECCOB
B OKPYKArOIIeM MHUPE.
Paznuuus B mpeacTaBIeHUN
JAHHBIX, TPETHA3HAYCHHBIX
JUISL XpaHeHUs U 00paboTKH B
ABTOMATHU3MPOBAHHBIX
KOMIBIOTEPHBIX CUCTEMaX, U
JAHHBIX, TPETHA3HAYCHHBIX
JUTSL BOCIIPUSITUS YETIOBEKOM

[Ipouecc nepenaun
uHpOpMaIUU, UICTOYHUK U
NPpUEMHHMK UHQOPMAIIIH.
Curnai, konupoBaHue U
nexonuposanue. Mckaxenue
nHpopManuu

PaBHOMEpHEBIE N
HEPaBHOMEPHBIE KOJIbI

[IpeduxcHbie KoaBI. Y ClIOBHE
®anHo. AJIIrOpUTMBI
JIEKOIUPOBAHUSI ITPU
UCIIOJIb30BaHUM MPEPUKCHBIX
koz0B. MckaxeHnue
nH(popManuy Ipu nepenaye
10 Ka"anam cBsi3u. Cxatue
JaHHBIX. YYET 4aCTOTHOCTHU
CHMBOJIOB IIpU BBIOOpE
HEpPaBHOMEPHOI'O KOJa.
Hcnonp3oBanne nporpamm-
apXUBaTOPOB

Huckpetnoe (uudposoe)
MPEICTaBICHUE TEKCTOBOM,
rpaduyecKoii, 3ByKOBOMH
nHpopmManuu u
BUJICOMH(OPMAITHH.
Envnuiel namepenus
KoJr4ecTBa HHGOpMaIuu

YHUBEpCAIbHOCTh
JIMCKPETHOTO TIPECTaBICHUS
uHpopMaun

3HaKH, CUTHAJIBI © CHMBOJIEI.
3HaKOBbIE CUCTEMBI

CxopocTs niepenauu
uHpOopMaIu

Ilepenaua naHHBIX.
Hcrounuk, mpuéMHUK, KaHa




CBSI3U, CUTHAJI, KOAUPYIOLIEe
U JIEKOUPYIOLIEe YCTPOiicTBa

CucteMbl, KOMIIOHEHTHI,
COCTOSIHME U B3aUMOJCHCTBUE
KOMIIOHEHTOB.
WNudopmannonnoe
B3aUMOJICHCTBHE B CHCTEME,
yImpasieHue, o0paTHas CBsI3b

CucreMsl. KOMIIOHEHTEI
CHUCTEMBI U UX
B3aMOJICHCTBUE

Cucrembl. KoMIoHEHTHI
CHCTEMBI B UX
B3aUMOJIEHCTBHE.
WNndopmannonnoe
B3aMMOJCHCTBHE B CUCTEME,
ynpasieHue. Pa3oMKHyThIE U
3aMKHYTBI€ CUCTEMBbI
yIpaBiICHUS

2.2. Temamuueckuii 610k «Mooenuposanue u KomnvlomepHslil IKChepumenmy (2 uaca)

Onwucanue (MHGOpPMALIMOHHAS
MO/ICJIb) PEATBHOTO 00BhEKTA
U TIpOIIeCcca, COOTBETCTBUE
onucaHus 00BEKTY U LENSIM
onucanusi. CXeMbl, TaOJIHIbI,
rpaduku, Gopmysl Kak
OIMCAHUS

[IpencraBnenue pe3yabTaToB
MO/JICIIMPOBAHMUSI B BUJIC,
yIOOHOM JUTsI BOCTIPHSITHS
yenoBekoM. ['padudeckoe
NPECTaBICHUE JaHHBIX
(cxembl, TaOIUIIBI, TPadUKH)

IIpencrasnenue pe3ybTaToB
MOJIETTMPOBAaHHS B BHIIE,
y100HOM U1 BOCIIPUSATHS
yenoBekoM. [ paduyeckoe
IpEeCTaBICHNE TaHHBIX
(cxempl, TaOIUIIBI, TPApUKH)

MaremaTtudecKkue Mojieau

[IpakTuyeckas padora ¢
KOMITBIOTEPHOM MOJENBIO 110
BBIOpPAaHHOM TeMe. AHAIHN3
JIOCTOBEPHOCTH
(mpaBmonogo0us)
pe3yIbTaTOB SKCIIEPUMEHTOB

IIpoBenenue
BBIYHCIIUTEIHLHOTO
skcnepuMenTa. [loctpoenue
MaTeMaTHYEeCKUX MOeIIeH
JUISL pelIeHUs MPAKTUYECKUX
3amaq

2.3. Temamuueckuit o110k «Cucmemul cuucaenusn» (2 uaca).

Ilo3uLIMOHHEIE CUCTEMBI
CUHCJICHUA

CpaBHeHue uncern,
3alMCaHHBIX B IBONYHOM,
BOCBMEPUYHOU U
HIECTHAALATEPUYHON
CUCTEMaX CUHUCIICHUS

CBolicTBa TO3UIIMOHHON
3aMMCH YHCa: KOJIMISCTBO
udp B 3aMKCH, TPU3HAK
JIETUMOCTH YHCIIa Ha
OCHOBAaHUE CHCTEMEI
CYMCIICHHS. AJITOPUTM
IepeBo/Ia AeCATUIHOMN 3aIUCH
YHCia B 3aIIHCh B
MO3UIIHOHHOM CUCTEME C
3aJITaHHBIM OCHOBAHHEM.
ANTOPUTMBI IOCTPOESHUS
3aIlMCH YHcClia B
MO3UILMOHHOM CHCTEME
CUHCJICHUS C 3aJJaHHBIM
OCHOBAaHHUEM M BBIYMCIICHUS
YHUCIa Mo CTPOKE,
COZEPIKAILIEH 3aIIUCh ATOTO
YHciia B MTO3UIIMOHHOM
CHCTEME CUHCIICHHS C
3aJITaHHBIM OCHOBAHHEM.
ApudmeTrnueckue IeCTBHS B
MO3UIIMOHHBIX CHCTEMaXx
CUMCJICHUS

2.4. Temamuueckuit 010k «/locuxka u anzopummeor» (5 uacoe)




BBICKaSBIBaHI/ISI, JOTUYCCKUC
OIIcpau, KBaAHTOPBHI,
HCTUHHOCTSH BbICKAa3bIBaAHUA

Onepanuu «MMIUTHKALUS,
«9KBUBAJICHTHOCTbHY.
[TpumepbI 3aKOHOB anNTeOpHI
JIOTUKU. DKBUBAJIICHTHBIE
npeoOpa30BaHUS JIOTHYECKUX
BbIpaxxeHuil. [loctpoenne
JIOTUYECKOTO BBIPAKEHUS C
ITAHHOU Ta0IuIei
HUCTUHHOCTH

Jlornueckue QyHKIHH.
3aKOoHBI AJIreOpbl JIOTHUKU.
Jlornueckue ypaBHEHUS.
JIM3BIOHKTUBHAS HOPMaJIbHAS

dbopma

Henouku (koHEYHBIE
MOCJIEZI0BATEIHLHOCTH),
JepeBbsI, CITUCKH, TpadBbl,
MaTpHIlbl (MAaCCHUBBI)

Pemienne anropuTMu4ecKux
3aJa4, CBA3aHHbIX C
aHamu30M rpadoB (IpUMEpHI:
MOCTPOCHUE ONTUMAIBHOTO
MyTH MEXTy BEPIIUHAMU
OpPUEHTUPOBAHHOTO
AIUKIINYeCcKoro rpada;
ompezieNieHne KOJIMYeCTBa
Pa3IMYHBIX MyTEH MEXKIy
BEpIIIMHAMH ).
Hcnons3oBanue rpados,
JIEPEBbEB, CITUCKOB MIPH
ONHUCaHUU OOBEKTOB U
MIPOLIECCOB OKPY>KAIOLIETO
MHpa

Pemenne anropuTMu4eCcKux
3aJa4, CBSI3aHHbIX C
aHamM30M rpadoB (IpUMEPHI:
IOCTPOEHHUE ONTUMAIILHOTO
IYTH MEXIY BepIIMHAMHU
OPUEHTHUPOBAHHOT'O
AIMKIIMYeCKOro rpada;
OIlpeJieJIeHUe KOJIMYECTBA
Pa3IMYHBIX MyTEH MEXITy
BepirHamu). O6xox y37oB
JiepeBa B TIIyOUHY.
Hcnonb3oBaHue 1epeBbeB
IpY PEUICHUN
QITOPUTMUYECKUX 3a/1a4
(mpuMepsl: aHAINU3 pabOTHI
PEKYPCHUBHBIX aJIFOPUTMOB,
pazbop apudmeTHIecKux 1
JIOTMYECKUX BBIPAKEHHIA).
bunapnoe nepeso.
Hcnonb3oBanue rpagdos,
JIepEBBEB, CITUCKOB MPH
OINHCaHUU OOBEKTOB U
MPOIIECCOB OKPYIKAFOIIETO
mupa. JIuckperHbie Urpbl
JIBYX UTPOKOB C IIOJIHON
uHpopManuei.
BeIrpeItisbie cTpaTerun

NuaykTuBHOE ompesieneHne
00BEKTOB

PeKprI/IBHLIe AJITOPUTMBI

Konuposanue c
HCIIPaBIIEHUEM OLIMOOK

Konsl ¢ BO3MOXKHOCTBIO
0oOHapy>XeHHS U UCTIPABJICHHS
OIIMO0K

CoptupoBka

IlocTanoBka 3amauu
COPTHPOBKH

CopTrpoBKa OJHOMEPHBIX
MaccuBoB. KBagpatuunsie
AITOPUTMBbI COPTUPOBKH
(mpumep: copTUpOBKa
ny3bippkoM). CausiHue ABYyX
OTCOPTHPOBAHHBIX MAaCCUBOB
B 0JIMH 0€3 UCIOIb30BaHUS
COPTUPOBKH. AJITOPUTMBI
aHaJIn3a OTCOPTUPOBAHHBIX
MaccuBOB. PexypcuBHas
peasin3anysi COpTUPOBKU




MaccHBa Ha OCHOBE CIIUSHUS
JIBYX €r0 OTCOPTHPOBAHHBIX
¢dparmenToB. CII0)KHOCTh
JITOPUTMA COPTUPOBKHU
ciusinueM (MergeSort)

2.5. Temamuueckuii 610K «Inemenmul meopuu aneopummosy (9 uacos)

dopmanuzanus NOHATUSL
aJIropuT™Ma

dopmanuzanys TOHITUSL
alIropuT™Ma

BrruncinuMocTs.
OKBUBAJIEHTHOCTH
ANTOPUTMHUYECKUX MOJICTICH

Mammna TreropuHra —
npuMep abCTpaKTHON
YHUBEPCATbHON
BBIYUCIIATEIIBHON MOJIEIIH.
Tesuc Uépua — Trropunra

[TocTpoeHne anropuTMoB U
[IPAKTUYECKHE BBIUMCIICHUS

AnropurMuyeckue
KOHCTPYKLIMU. 3aIlnCh
AITOPUTMUYECKUX
KOHCTPYKLHUI B BBIOpaHHOM
A3bIKE POrPaMMHUPOBAHUSI.
[Toanporpammel. TabnuuHbIE
BEJIMYMHBI (MACCHUBBI).
Onpenenenne BO3MOXHBIX
pe3yIbTaTOB pabOTHI
IIPOCTEHMIINX AJITOPUTMOB
YIpaBJIe€HUS UCTIOIHUTEIIMU
Y BBIUUCIIUTEIBHBIX
anroput™MoB. OmnpeneneHue
VCXOIHBIX TAaHHBIX, IPU
KOTOPBIX JITOPUTM MOXKET
JaTh TpeOyeMblil pe3ysbTaT

[Iepedyens aropuT™MoB,
3HaHUE KOTOPBIX
IIPOBEPSCTCS, IPUBEIEH B
[Tpunoxenun 1. Meton
JUHAMHAYECKOIO
IPOrpaMMUpPOBaHus. AHaIN3
aIrOpUTMOB: OIIPEACIICHUE
BXOJHBIX JaHHBIX, IPU
KOTOPBIX JITOPUTM HAET
YKa3aHHBIM pe3yJbTaT;
OIIPE/CIICHUE Pe3ybTara
ajiropuT™Ma 0e3 ero MoJHoro
IIOIIarOBOTO BHIITOJIHEHUS

2.6. Temamuueckuii 010k «llIpocpammuposanue» (5 uacos)

TuIe! JaHHBIX

Tunsl U CTPYKTYPHI JaHHBIX.
KoaupoBanue 6a30BbIX
AITOPUTMUYECKUX
KOHCTPYKIIMI Ha BEIOpAaHHOM
A3bIKE MPOTrPAMMUPOBAHUS

Jlornueckue rnepeMeHHbIE.
CHMBOJIBHBIE U CTPOKOBBIE
nepeMeHHble. Onepanuu Haj
CTpoKaMu. J[ByMepHbIe
MacCHUBBI (MaTpPHUIIbI).
CpenctBa paboThI C TaHHBIMHU
BO BHEIIHEW mamsiTh. Dailiibl.
[Ipencrasnenue o
CTPYKTypax JTaHHBIX.
IIpumepsr: crinckwu, cioBapH,
JIEpEeBbs, OUepean

OcHOBHBIE KOHCTPYKIIUU
SI3pIKa MPOTPaMMHPOBAHUS.
Cucrema nporpaMMHpOBaHUS

Omneparopsl s3bIKa
IIPOrpaMMHUPOBAHMUS,
OCHOBHBIE KOHCTPYKIIMH
A3bIKa IPOTPAMMUPOBAHUS

ITonpobHOE 3HAKOMCTBO C
OJIHUM U3 YHUBEPCAJIbHBIX
MIPOLIEYPHBIX SI3BIKOB
MIpOrpaMMHUpPOBaHUs. 3aUCh
ITOPUTMUYECKUX
KOHCTPYKLIUN U CTPYKTYP
JTAHHBIX B BBIOPAHHOM SI3bIKE
nporpammupoBanus. 0630p
MIPOLIEYPHBIX SI3bIKOB




IPOrpaMMUPOBAHUSI.
[Moanporpammel (IporieypHl,
¢bynkuun). [Tapamerpsr

HOJITPOrpaMM
OcHoBHbI€ 3TaIlbl pa3paboTKy | DTallbl pelieHus 3a/1a4 Ha CtpykTypHOE
nporpamMMm. PazOueHue 3a1aun | KOMITBIOTEpE. MIpOrpaMMHUpPOBAHUE.

Ha [oa3agavun

WuTerpupoBanHas cpeia
pa3paboTKu IporpamMm Ha
BBIOpAHHOM $I3BIKE
IIPOrPaMMHUPOBAHUS.
HHuTepdetic BEIOpaHHOM
cpenbl. CocTaBieHue
ITOPUTMOB U NIPOTPaMM B
BbIOpaHHOM cpenie
nporpamMmmupoBanus. [Ipuémel
OTJIQJKU IIPOrpaMM.
[IpoBepka
paboTOCIIOCOOHOCTH
MIPOrPaMM C HCIOIb30BAHUEM
TPACCUPOBOYHBIX TAOJIHII.
Pa3paboTka u mporpamMmmHas
peainzanus anropuTMoB
pellIeHus TUIIOBBIX 3a/1a4
0a30BOr0 ypOBHS U3
Pa3IMYHBIX TPEIMETHBIX
oOnacreit

[IpoBepka ycnoBus
BBITIOJTHEHUS IIUKJIA JIO
Hayaja BBIIIOJIHEHUS Tela
IIUKJIA ¥ TIOCJIC BBITIOTHEHMS
TeJa UUKJIA: IOCTYCIIOBUE U
MpeAyCI0OBUE IIUKIIA.
HNuBapuant nukia. Metosl
POSKTUPOBAHUS ITPOTPAMM
«CBEpXY BHU3» U «CHU3Y
BBEpX». PazpaboTka
IPOrpaMM, UCTIOIb3YIOIIHX
norporpaMmMel. bubnnoreku
HOJIMPOrPaMM U UX
ucnosibzoBanue. [lonstue 06
00BEKTHO-OPUEHTUPOBAHHOM
IPOrpaMMHUPOBAHUMU.
OOBEKTHI U KJIacChI.
Hcnonb3zoBanue Moayiei
(KOMITOHEHTOR) MpH
pa3paboTke mporpamMmm

2.7. Temamuueckuii 610K «Apxumexkmypa KOMRbIOMeEPO8 u KOMRbIOMEPHbIX cemeil (2

uaca)

[IporpamMmHas u anmapaTHas
OpraHM3alys KOMIBIOTEPOB U
KOMITBIOTEPHBIX CHCTEM.
Bunel nporpamMmmHOro
obecrieueHus

ApXUTEKTypa COBPEMEHHBIX
KOMIIBIOTEPOB.
IIepcoHABHBIN KOMITBIOTED.
MHororponeccopHbie
cuctemMbl. MOOMIIbHBIE
U(pPOBbIE YCTPOICTBA U UX
POJIb B KOMMYHHUKAIIHSIX.
Br16op xoHdurypauun
KOMIIBIOTEpA B 3aBUCUMOCTH
OT pelIacMoM 3a1auu.
TeHneHIu pa3BUTUA
anmapaTHOro obecneueHus
KOMITBIOTEPOB

[IporpamMmMHoe obecrieueHue
(ITO) koMmBIOTEPOB U
KOMIIBIOTEPHBIX CUCTEM.
Knaccudukanus
MPOTPaMMHOTO 00€eCTICUeHUS

OHepaL[I/IOHHBIC CUCTCMBI

Mmuoroo6pasue
OICPpallMOHHBIX CUCTEM, UX
¢bynkiuu. [Iporpammuoe
obecrieueHre MOOMITBHBIX
YCTPOMCTB

bezonacHoCTh, rUTHEHA,
PrOHOMUKA,
pecypcocOepekeHue,
TEXHOJIOTHUYCCKHUEC
TpeOOBaHUS IPH

3aKOHOJATEILCTBO
Poccuiickoi denepanuu B
00J1acTH TPOTPAaMMHOTO
obecneuenus. CriocoOnl
cpescTBa obecrnedeHus

3aK0HOIATEILCTBO
Poccuiickoit denepanuu B
00J1aCTH TPOTrPaMMHOTO
obecneuenus. ['uruena,
9PrOHOMHKA,




OKCILTyaTaluuun
KOMIIBOTCPHOI'O pa6oqero
MECTa

HAaJIEKHOTO
(YHKIIMOHUPOBAHUS CPEJICTB
HKT. be3omacHOCTb,
T'MTHCHA, SPTOHOMHUKA,
pecypcocOepexeHue,
TEXHOJIOTUIECKUE
TpeOOBaHuUs IpU
IKCILTyaTaIH
KOMIIBIOTEPHOI'0 paboyero
MecTa

pecypcocOepexeHue,
TEXHOJIOTHYECKHE
TpeOOBaHUs IPU
IKCIUTyaTaluu
KOMIIBIOTEPHOT0 pabovero
MecTa

2.8. Temamuueckuit 610k «OQodpadomka uucnoeoit ungopmayuuy (2 yaca)

OOpaboTka CTATUCTHYECKHUX
JTAHHBIX

[Ipumepsl HCTOIB30BAHUS
JTUHAMHUYECKUX
(37IeKTPOHHBIX ) TAOJIUIT HA
MpaKTHKE (B TOM 4YUCIE — B
3aJja4ax MaTeMaTUYECKOTo
MOJICTTUPOBAHUS)

Texnonorus o0paboTku
YHCI0BOM HH(OPMALHH.
BBon u penaktupoBanue
JaHHBIX. ABTO3aII0JIHEHUE.
dopMaTUpOBaHUE STYEEK.
CranpapTHble (QyHKIMH.
Buasl ccputok B popmynax.

Hcnonb3oBanue
JTUHAMHYECKHX
(2JIEKTPOHHBIX ) TAOJIHIT SIS
BBITIOJTHEHUS Y4COHBIX
3aJlaHui U3 Pa3INIHBIX
MPEeIMETHBIX o0acTen

OubTpalys 1 COpTUPOBKA
JIAHHBIX B JUAara3oHe WiIu
tabimue. Pemenue
BBIYMCIUTEIBHBIX 3a/1a4 U3
pa3IMYHBIX IPEIMETHBIX
obnacrei. KomnbrorepHbie
CpeICTBa MPEACTABICHUS U
aHajM3a JaHHBIX.
Busyanuzanus qaHHbBIX.
Craructuueckas o0paboTka
naHHbIx. O6paboTka
Pe3yJIBTaTOB IKCIIEPUMEHTA

2.9. Temamuueckuii 610k «Texnonocuu noucka u xpanenus ungopmayuuy (2 uaca)

Cucremsbl ynpaBieHUs
0OazaMu TaHHBIX.
Opranu3anus 6a3 T1aHHBIX

Pensumonnbie (TaOIM9IHBIC)
0a3bl JanHbIX. Tabmuia —
MpeJICTaBICHUE CBEEHUI 00
OJHOTHITHBIX O0BEKTaX.
[Tone, 3anuce. KiroueBkie
noJtst TabmuIbl. CBSA3U MEXKTY
Ta0muamu. CxeMa TaHHBIX.
[Touck u BeIOOp B 6azax
naHHbIX. COpTUPOBKA
nmanabeIX. Co3gaHue, BeJcHNIe
U UCITOJb30BaHue 0a3 JaHHBIX
IIPH PEIICHUN YUYCOHBIX U
MPAKTUYECKHX 3a7a4

[TonsTre 1 Ha3HAYeHHE Oa3bI
naHHbIX (nanee — bJ1).
Knaccudukanus BJI.
Cucremsl ynpasnenust bJ{
(CYBJ). Tabmuupl. 3anuch u
none. KimroueBoe none. Tunbt
JaHHbIX. 3anpoc. Tumnsl
3aIpOCOB. 3aMpOCHI C
napamerpamu. CopTUpOBKa.
@unbTpanys. Berancnsembie
rossi. MHorotabmuuasie b/1.
CBs13u MeXTy TaOIUIIAMA

Hcnons3oBanue
WHCTPYMEHTOB IMOUCKOBBIX
cucteMm (popMupoBaHHe
3ampocoB)

PacmmpeHnHslil monck
uHpOpMAIIUU B CETH
WNutepner. Mcnonp3oBanue
A3BIKOB ITOCTPOCHHUSI
3anpocoB. [IpoGiema

Pacmmpennsiil nonck
nH(pOpMaIMU B CETU
WNurepner. Mcnonb3oBanue
SI3BIKOB ITIOCTPOEHUS
3aIpocoB




MOTTMHHOCTH TOTY4YSHHON
uHpopmaruu

Pazoen 3. «Tpenune no eapuanmamy

3.1. Eounstit 2ocyoapcmeeHnnulii IK3ameH no ungopmamuke (3 uaca)

Brimonnenue TpeHnpoBouHBIX 3anaHuil. [IpoBenenue mpobuoro EI'D ¢ mocnemyromum
pa3bopoM pe3yJIbTaToB.




PA3JIEJI 3. KAJIEHIAPHO-TEMATHYECKOE IINTAHUPOBAHHUE

Ne
n/n

Tema

Conep:xxanue

Ko.1-
BO
4acoB

JlaTa
no
IUIaHy

Jara
no

dakry

1

OCHOBHBIE TIOJIXO/IBI K
pa3paboTke
KOHTPOJIBHBIX
U3MEPUTEIbHBIX
MarepuasioB EI'D no
nHpopmaTuke.

Ha3znauenue KOHTPOJIBHBIX

H3MEPUTEIBHBIX
(KNM) EID.
onpenenstomue conepxkanne KM
EI'D. TTogxonwl K oToOopy
coJiepKaHus, pa3paboTke
ctpyktypsl KUM EI'D. Crpykrypa
Bapuanta KMM EI'D. Meroauka

MaTepHaoB
JIOKyMEHTHI,

BBICTABJICHUS IICPBUYHBIX 0aJUIOB U
pacnpenenenue 3aJaHUI o
pasznenam Kypca,
KOHTPOJIbHO-U3MCPUTCIIbHBIX

COoCTaB

matepuanioB (KMM). OcHoBHbIe
pecypcbl s noaArotoBku Kk EI'D o
nHpopMaTHKe.

Nudopmanus u ee
KOJMPOBAHUE

Tpenunr pemenus
3amau 4,7, 11

[IpedukcHbie  KOmBl.  YCiOBHE
®daHo. AJIITOPUTMBI JEKOIUPOBAHUS
MPU HCMOJIb30BAaHUM TPEeHUKCHBIX
KoJoB. MckaxeHue uHOpMaLH
IIpy Iepefadye IO KaHAJaM CBS3H.
Yyér

npu

Cokartue
YaCTOTHOCTH
BBIOODE
[Iepenaua

JAHHBIX.
CHUMBOJIOB
HEPAaBHOMEPHOI'O  KOJa.
NaHHbIX. VICTOYHUK,
NMPUEMHUK, KaHall CBSA3W, CUTHAI,
KOAMpYIOLleE U JACKOAMPYIOLIEe
yCTpOWCTBa

MoaenupoBaHue U
KOMITbIOTEPHBIN
JKCIIEPUMEHT

TpeHuHr pemieHus
3amaqd 1, 13

[IpencraBnenue pe3yabTaTOB
MOJICIMPOBaHUs B BUE, YI0OHOM
JUIS ~ BOCIPHUATHS  YEIOBEKOM.
I'paduueckoe IIPE/ICTABICHUE
JAHHBIX (cxemsl, TaOJIHIIBI,
rpadukm).
BBIYHUCIUTENIHOTO JKCIEPUMEHTA.

[IpoBenenune
[Toctpoenue MaTeMaTUYECKUX
MoJenen TUTST

MPaKTUYCCKUX 3aa4d

peleHus

CHCTEMEBI CUUCIICHUS




TpeHunr pemeHus
3amaun 8, 14

CBoiicTBa MO3HMIIMOHHON 3aIncH
qrcia: KOJIMYECTBO (P B 3amucH,
MpPU3HAK JEIUMOCTH YHCJIa Ha
OCHOBAHHC CHUCTEMEI CYHCIICHUS.
AJITOpUTM TIepeBOJia JECATUYHOMN
3allMCH  4YHCJa B 3aluch B
MO3UIIMOHHON CUCTEME C 3aJaHHBIM
OCHOBAHHEM. ANTOPUTMBI
MOCTPOCHUSI  3allUCH  4YHCla B
MO3UIIMOHHOM CHCTEME CUYMCIICHUS
C 3aJaHHBIM  OCHOBAaHHEM H
BBIYMCIICHHSI 4YHUCJIa TIO0 CTPOKE,
coJiepKallei 3armuch 3TOro Yncja B
MO3UIIMOHHON CHCTEME CUHCIIEHUS
c 3aJJaHHBIM OCHOBAHHEM.
Apudmerndeckue  JIEHCTBHS B
MO3UIIMOHHBIX cHCTEMax
CUHCIICHUS

Jlornueckue onepanun
U QyHKITUT

TpeHuHr pereHus
3agaqu 2

Omneparuun CUMIUTHKAIUSY,
«9KBHBAJICHTHOCTH. [Tpumepsr
3aKOHOB anreOpbl JIOTHKH.
OKBHUBAJICHTHbIE IPeoOpa30BaHUs
JIOTHYECKUX BBIpa)KEHU.
ITocTpoenue JIOTUYECKOT0
BBIPKEHUS C JAaHHOM TaOmuIen
UCTUHHOCTHU. Jlornueckue
GbyHKIMH. 3aKOHBI anreopsl
noruku. Jlormdeckue ypaBHEHHS.
JIM3bIOHKTUBHAS HOpMaJIbHasI

¢dopma

10

Ilenouku (KOHEUHBIE
MIOCJIE0BATENBHOCTH),
JIEPEBbsI, CIIUCKH,
rpadbl, MATPHUIIBI
(MaccuBbI)

11

TpeHuHT perieHus
3ajgaun 15, 16, 23

12

TpeHuHr pemeHus
3amgaq 19, 20, 21

Pemenne anropurMuyeckux 3azaad,
CBSI3aHHBIX C aHaIM30M TpadoB
(mpumepsI: IIOCTPOEHNE
ONTUMAJIBHOTO  MyTH  MEXAY
BEpPIIMHAMU  OPUEHTHUPOBAHHOTO
AIUKIINYECKOTO rpada;
OIpeziesIeHne KOJINYECTBA
Pa3IUYHbIX nmyTen MEXIY
BepmmHaMu). O6X0J1 y37I0B JepeBa
B ryOuHy. Hcnonp3oBanue
JIepEBHEB npu pelieHnu
AITOPUTMUYECKUX 3a1aqy
(mpumepsI: aHaIN3 paboThI
PEKYPCHUBHBIX aJIrOPUTMOB, pazoop
apu(METHYECKUX U JIOTHUYECKUX




BbIpakeHuil). bunapHoe aepeBo.
Wcnonb3oBanue rpadoB, 1pEeBHEB,
CIIUCKOB MPHU ONMUCAHUH O0BEKTOB U
MPOIIECCOB  OKPYXKAIOIEro MHpa.
JIMCKpeTHbIE UTPBI JBYX UTPOKOB C
MOJTHOMN nHpopmaruei.
Bolurpeliiineie cTpateruu

13 | ®opmanuzanus dopmanuzanus HOHSATHS
HOHSITHS AJITOPUTMA alropuT™Ma
14 | TpenuHnr pemieHus AnropuTMHUYECKHE KOHCTPYKIUH.
3a1a4u 5 3amnuch anropUTMHYECKUX
15 | Tpenunr pemenus KOHCTPYKIMI B BHIOPAHHOM SI3bIKE
MIPOrpaMMHUPOBAHUSI.
sanaqm 12 H%m‘?porpaﬁMm. TabGnmuunble
16 | BerauciaumocTs. BEJIMUMHEI (MACCUBEI).
OKBHBATICHTHOCTD Onpenenenne BO3MOKHBIX
AIrOpHTMHIICCKIX PE3yJIbTaTOB PabOThI MPOCTENIIMX
MOneIen aJIrOPUTMOB YIIPABJIECHHUS
17 | Hocrpoenue UCTIOJTHUTEIISIMHU U
aJITOPUTMOB 1 BBIYMCIIUTEIIBHBIX aJITOPUTMOB.
HPAKTHICCKHUC Omnpe/eneHne HCXOIHBIX TaHHBIX,
BBHIMUCICHHUA MPU KOTOPBIX JITOPUTM
18 | Tpenunr pemenus MeTtoa ITMHAMUYECKOTO
3amauu 23 [IPOrpaMMHUPOBAHUS.
19 TpCHI/IHF peleHns Ananus AJITOPUTMOB: OIIPEACIICHUC
sanaun 25 BXOJIHBIX JAHHBIX, PH KOTOPHIX
20 | TpeHuHT pemeHHs ITOpHTM JacT
yKa3aHHBIN pe3yJIbTaT;
3aan 26 OIpe/IeTICHUE pe3yibTaTa
21 | TpeHHUHT pelueHus anropuTma 0€3 ero moJIHOTO
3amayn 27 MOIIArOBOTO BBITOJIHEHHUS
22 | OcHOBHEBIE Tunsl U CTPYKTYpPHI JaHHBIX.
KOHCTPYKIHH sI3bIKa KonupoBanue 6a30BbIx
IpOrpaMMHPOBAHNL. AITOPUTMUYECKUX KOHCTPYKIUH
Cucrema
Ha BHIOPAHHOM SI3BIKE
POrpaMMHUPOBAHHUS
POrpaMMHUPOBaAHUS
23 | TpeHUHT pemieHus Omeparopsl si3bIKa
3a1aum 6 MPOrpaMMHUPOBAHHUS, OCHOBHBIC
KOHCTPYKIIMHU S3bIKa
POrPaMMHPOBAHHSI
24 | OCHOBHBIE ATaITBI CTpyKTypHOE IPOrpaMMHUPOBAHUE.
pazpabotku niporpamm. | [IpoBepka yciioBUs BHITIOTHEHHS
PazOuenue 3a7aun Ha | UKJIA IO HAYasa BBIMOJIHEHUS
no/3a1a9u TeJIa IIMKJIA ¥ TTOCIIE BBITIOJTHEHUS
25 | Tpemwnr pemenns Tela UKIJIA: TIOCTYCIOBUE U
- npeaycioBue nukia. MaBapuaHT
UKIiIa. MeTo bl IPOEKTUPOBAHUS
26 | IIpoBepounas pabora

10 pa300paHHBIM
3aJIaHUSIM

MIPOrPaMM «CBEPXY BHH3» U
«cHU3y BBepx». Pa3paboTka
MIPOrpaMM, UCTIOIb3YIOIINX




noanporpaMmel. bubnuoreku
MOATNPOTPaMM M UX
ucnojp3oBanue. [lonstue 00
00BEKTHO-OPUECHTUPOBAHHOM
nporpamMmmupoBanun. OObEKTH U
kiaccel. Micnosib3oBaHuEe MOy
(KOMIIOHEHTOB) TIpH pa3paboTKe
porpamMm

27 | ApxuTekTypa Apxurekrypa COBPEMEHHBIX 1
KOMIIBIOTEPOB U KOMIIBIOTEPOB. IIepconasbHbIN
KOMIBIOTEPHBIX CETEN | KOMIBIOTEP. MHOrONpOLECCOPHBIE

28 | TpeHuHT pereHus cucreMbl. MoOwibHbIe 1H(POBEIE 1
3ajay §, 22 yCTpOMICTBA W  HUX pojib B

KOMMYHUKAIHSIX. Bri6op
KOHQUrypalMy  KOMIIbIOTEpa B
3aBHCUMOCTH OT pelIaeMoil 3aauu.
TenneHnmy pa3BUTHS anmmapaTHOTO
o0ecrnie4yeHns KOMIIbIOTEPOB

29 | OO6pabotka uyucnoBorr | TexHomorus oOpabOTKM UYMCIOBOU 1
uHpopmanuu nHpopMaIuu. Bron u

30 | TpeHuHr pemeHus pelakTUpOBaHUE JTAHHBIX. 1
3amad 9, 18 ABTO3amoJIHEHNUE.

dopmaTupoBaHue SYeeK.
CrannmaptHeie  GyHKIMU. Bumsr
cChUTOK B opMmynax. Dunbrpanus
Y COPTUPOBKA JAHHBIX B TUAMA30HE
W Tabnuie. Pemenue
BBIYUCITUTENEHBIX 3a1a4 u3
Pa3IUYHBIX IPEIMETHBIX 00JIACTEH.
KomnbroTepHbie cpeacTBa
MIPEJCTABICHNS U aHAJIN3a JAHHBIX.
Buzyanuzanus JTAaHHBIX.
Craructuueckas oOpaboTka
naHHbIX. OOpaboTKa pe3yIbTaTOB
HKCIIEpUMEHTA

31 | Texnonoruu noucka u | PacmmpeHHbli mouck HHGoOpMaIuu 1
XpaHEHHUS B cetu MHutepHer. Mcnonb3oBanue
uHpopManuu. TpeHUHT | S3BIKOB IIOCTPOEHUS 3aIPOCOB
pemenus 3anayq 3, 10

32- | 3.1. Enunsrit Brinonnenue TPEHUPOBOYHBIX 3

34 | rocymapCTBEHHBIN 3ananuii. IlpoBeaenune mnpoOGHOTO
3K3aMeH I10 EI'D> ¢ mocnenyromum pazbopom
uH(pOpMaTUKe. pe3yabTaTOB.

BCEI'O: 34




Tlpunoowcenue 1

IlepeyeHnb aJropuTMOB, BXOASIIIUX B 3JIEMEHT COAep:KaHusa 2.5
«IlocTpoeHue AJArOPUTMOB M MPAKTHYECKHE BHIYUCTEHHU S

ANropuTMBI UCCIIEIOBaHMS 3JIEMEHTAapHbIX (YyHKIUH, B YaCTHOCTH — TOYHOIO U
OpUOJIMKEHHOIO0 PELIeHUs] KBAJAPaTHOTO YpPaBHEHMsI C LENBIMH U BELIECTBEHHBIMHU
K03 punreHTaMu, OnpeaeNeHIs SKCTPEMYMOB KBaApaTUYHON (PYHKIIUU HA OTPE3KE.
ANropuT™Mbl aHalu3a M NpeoOpa3oBaHMs 3aluced 4Yucesll B IMO3UIMOHHOM CHUCTEME
CUMCIICHUS.

ANropuTMBI, CBSA3aHHBIE C JEIMMOCTBIO LEJIbIX uucel. Anroput™ Epwximpa s
onpeaenenus HOJl nByx HaTypaibHBIX YUCEN.

ANTOPUTMBI JTHUHEWHOW (OJHOMPOXOTHON) 0OpabOTKH TOCIENOBATEIBHOCTH 4Yucen 0e3
UCIOJIb30BAaHUS JONOJHUTEIBHOM MaMATH, 3aBUCALIEH OT JUIMHBI MOCJIEI0BAaTEIbHOCTH
(BBIYMCIIEHME MAaKCHUMyMa, CYMMbl, JMHEHHBIH MOUCK U T.N.). OOpaboTKa 3JI€MEHTOB
HOCJIEI0BATEIbHOCTH, YIOBJIETBOPSIOIIMX ONPEAEIEHHOMY YCIOBHIO (BBIYMCICHUE
CYMMBI 33JJaHHBIX 3JIEMEHTOB, UX MAaKCUMyMa U T.I1.).

Anroput™mbl  00pabOTKM MaccuBOB. [IpuMepsl: TEpecTaHOBKa JIIEMEHTOB JJaHHOTO
OJTHOMEPHOTO MaccuBa B OOpPaTHOM TOPSAIKE; MUKIMYECKHI CIBUT 3JIEMEHTOB MAacCCHBA,
3aro0JIHEHHUE ABYMEPHOTO YMCIOBOTO MAacCHBa 0 3a/JaHHBIM ITpaBUJIaM; IIOUCK 3JIEMEHTA B
JBYMEPHOM MAacCUBE; BBIUHCIEHME MAaKCUMyMa M CyYMMbI 3JIEMEHTOB JBYMEpPHOIO
MaccuBa. Bcmaeka u yoanenue snemenmos 8 maccuse.

PexypcuBHBIE QITOPUTMBI, B YaCTHOCTHU: HAXO0XK/ICHUE HATYpPaIbHOM U LEJIOU CTEICHHU
3aJJaHHOTO HEHYJIEBOTO BEIIECTBEHHOT' O YHCJIa; BBIYMCICHUE (PAKTOPHUAJIOB; BBIYUCICHUE
N-ro 3JeMEHTa PEKypPPEHTHOM MOCiIe0BaTeIbHOCTH (HAallpUMep, MOCIeA0BaTeIbHOCTH
®ubonayun). [locTpoeHne M aHanmM3 JepeBa PEKYPCHBHBIX BBI30BOB. B0O3MOKHOCTH
3aMCH PEKYPCUBHBIX AITOPUTMOB 0€3 SIBHOTO HCIOJIh30BAHUS PEKYPCHH.



