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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma kypca BHeypouHou nesrenbHOcTH «lloaroroBka k EI'D mo wuHdopmaTukey
pazpaboTana B COOTBETCTBHH ¢ DenepalibHBIM TOCYJapPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO cpeaHero oOpas3oBaHus, 3akoHoM P® «0O06 o0pa3oBaHuU» OT
29.12.2012 1. Ne 273-®3 u nucekMmom Munnpocernierus: Poccuu ot 5 centsops 2018 1. Ne 03-
[II'-MI1-42216 «O06 ydacTu¥ y4€HHKOB MYHHUIIMIIAJBHBIX U TOCYJApPCTBEHHBIX IIKOJ P®D BO
BHEYPOUYHOH JI€ATEbHOCTHY», KACAIONIUMUCS OpraHU3allMi BHEYPOUHOM JESITEIIbHOCTH B
00111e00pa3oBaTeNbHBIX yUpexkaeHusax, peanusyomux GOI'OC HavanbHOr0, OCHOBHOTO H
cpenHero ooOmiero oOpazoBaHUs, Ha OCHOBE TpeOOBaHUU K IUIAHUPYEMBIM pe3yjbTaTam
OCBOEHHUSI OCHOBHOI 00pa3zoBaTeNbHON MpOorpamMmbl cpenHero oodmiero odopazoanuss MbOY
COIII 1. MAJIMHOBCKUI

B mporpaMMe yuuTBIBarOTCSI BO3PACTHBIE U MCUXOJIOTHMYECKHE OCOOCHHOCTH MIKOJIHHHUKOB,
00y4aromuxcsi Ha CTYMEHU CPETHET0 O0IIEeT0 00pa3oBaHus.

esu 1 3a1a4u NPOTrpaMMBbl:

[Iporpamma kypca «IloarotoBka k EI'D mo mHbopmaTHKe» HampaBlieHa Ha pacIIdpEeHHE
3HaHUH M YMEHUH COJIEpkKaHUs MO Kypcy MH()OpPMATHKH, a TaKKe Ha TPEHUPOBKY U OTPabOTKY
HaBbIKa pemieHus 3amaHuii B ¢opmare EI'D. OTo mo3Bomut oOydaromumcs chopMHUpOBATH
noJjoxurenabHoe oTHouieHne K EI'D mo mHpopmatuke, BBISBUTH TEMbI AJS JOMOJIHUTEIBHOTO
MIOBTOPEHMSI, TIOUYBCTBOBATh YBEPEHHOCTh B CBOMX CHJIax nepen caadyei EID.

Kypc pexomennoBan oOyuarommumes 11-x kimaccoB cpemHeit mkonsl, caatomuM EID 1o
nH(pOpMaTHUKE.

Hean kypca: pacmupeHue coAepKaHus CPeIHEro 0O0pa3oBaHUs MO Kypcy MHGOPMATHKU
JUIsl TIOBBILLIEHUS KadyecTBa pe3yabTaTtoB EI'D.

JlocTrKeHNEe MOCTABJIEHHOM LIETH CBSI3BIBAETCS C PEILIEHUEM CIICAYIOIINX 3a4a4u:

"  W3Y4YEHHUE CTPYKTYpPHl M COACPXKaHUS KOHTPOJBHBIX W3MEPUTEIBHBIX MAaTE€pUAJIOB IO
uHpopmaruke 2023 r.;

» o3HakomsieHue yvyamuxcs ¢ KWMawmu EI'D no undopmaruke 2023 r.;

" [OBTOPEHHE METOJIOB PELICHUS 3aJaHHMi Pa3IMYHOrO THIA IO OCHOBHBIM T€MAaTUYECKUM
6510kaM 1o UH(POpPMATHKE;

* ¢opmupoBaHue ymeHus 3((EKTUBHO paclpeiessTh BpeMsi Ha BBHINOJIHEHUE 3aJaHUN
Pa3IMYHBIX TUIIOB;

* 0oTpaboTKa HaBbIKa pelieHus 3agannii EI'D MOBBIIEHHOTO U BEICOKOTO YPOBHEH.

ITepnoan4HOCTH U MOPSIAOK TEKYLIET0 KOHTPOJISA
U MIPOMEKYTOYHOM ATTEeCTALUN 00YYAKOIIUXCSH

Hactosammit kypc siBiasieTcsi 0€30TMETOYHBIM, Ul OLEHKH pPe3yJIbTaTOB OCBOECHMS Kypca
NPUMEHSIETC CHCTEMa KPUTEPUAIBHOTO OICHUBaHUSA. ATTecTalus M0 Y4eOHOMY Kypcy
IPOXOJUT B KOHIIE Y4eOHOT0 roja B popmare «3a4€T/He 3a4ET».

[ocymapctBeHHass wuroroBasg arrectanus B 11 kimacce mo ydyeOHOMY TpenMeTy
«Mupopmarukay, 3apepmatomias oceoenne OOII COO, sBusercss He00sA3aTENbHON (TIPpeAMET 1o
BbIOOPY); MPOBOAMUTCS B COOTBETCTBHM C YCTAHOBJICHHBIMU CPOKaMH Ha JIaHHBIN y4eOHBIH o1,

Metonbl KOHTPOJIS: YCTHBIE, NUCbMEHHBIE, MPAKTUYECKHE, KOMIIBIOTEPHOE TECTUPOBAHHE,
B3alMOOIICHKA.



@opMbl  KOHTPOJS: HHAMBHUIYAIbHbIH, (POHTANbHBIA, TPYNIOBOH, CaMOKOHTPOJb,
KOMOHMHUPOBaHHBIH.

Onucanue mecta Kypca B y4eOHOM IJIAHE IIKOJIbI
B cooTBercTBHMM ¢ y4eOHBIM IUIAHOM IIKOJBI Tporpamma kypca «IloaroroBka x EI'D»
paccuntana Ha 1 roa. Kypc paccumtan Ha 34 yaca JEKUMOHHO-TIPAKTUYECKUX 3aHATUU U
IPOBOJIUTCS B TeUEHHE yUueOHOTo roja 1o 1 yacy B HeJleIo.
Kaxxnoe 3anatue TemaTnyeckux 0JIO0KOB MOXKET OBITh TOCTPOEHO I10 CIEAYIONIEMY aJrOpPUTMY:

1. [ToBTOpEHHE OCHOBHBIX METOJIOB PEIICHUS 3aJaHUI 110 TeMe,
2. CoBMecTHOE pelienue 3ananuii EI'D,
3. CamocrosiTenbHas padoTa 00yJaronuuxcs o perieHUo 3aJaHui.

Kpr 3aBCPLIACTCA HTOIOBbBIM  TCCTUPOBAHHUCM B PEKHUME on-line Ha caiTe

https://kompege.ru/.

Cnncoxk UHTepHeT-pecypcoB Ajisi noAroroBku k EI'J

1. URL: http://www.fipi.ru/
Baanesaen caiita: OdunmaneHeii  caiit  ®depepaqbHOr0 MHCTUTYTA I€aroru4yeckux
U3MEpPEHUI
Leas co3nanus caiita: HHGOPMUPOBAHHE LIEJIEBOM ayTUTOPUU O pa3pabOTKe U BHEJIPEHUU B
NPaKTUKY BBICOKOD(P(PEKTHBHBIX TEXHOJOTHMH W METOAWK HW3MEpEeHWH B obOnactu
00pa3oBaHus, OLEHKE KauecTBa 00pa3oBaHMs, HAyYHO-METOAMYECKOM 00ECIICUeHUH eINHOTO
rocyJapCcTBEHHOT0 K3aMeHa B Poccuiickoit denepannu U Ipyrux MEpOnpUsATHIX B 00JIACTH
00pa30BaHUs C UCTOJIb30BAHUEM U3MEPUTEIBHBIX TEXHOJIOTUH.
HeaeBass ayauropusi: wiensl HMC, pazpaborunku KMMos, skcneptsl IIK pernonos,
npenoaasarenu BY308 u CCY30B, yuuTenst mKoOJ, POJUTENN U YIaIIUECs.
Pazneasnt (pyopuku): HoBoctu, O Hac, EI'D, 9 knacc. Dx3amen B HOBo# (hopme, HTEepHeT-
MOHUTOpHUHT, HaydHo-uccnenoBarenbckas pabota, IloBeimenne kBanudpukanuu, Ilpecc-
neHtp, Kondepenuu.
ITose3Hass uHGopManus: KOHTPOJIbHBIE U3MepuTenbHble Matepuansl (KMM) pasHbix Jjer,
noctyn K oTkpbiToMy cermeHTy ®BT3, marepuansl koHdepeHIMII U CEMHHApPOB, OTYETHI
OUIIN, MmeToauvecKre MUchma Mo MPENnoJAaBaHUIO0 MPEIMETOB ¢ yU€ToM pe3ynbTaToB EI'D,
npoexkt KMMos EI'D s 9 k.

2. URL: http://ege.edu.ru/, [Topran  wHPOPMAIIMOHHON  TOAACPKKHA  €IUHOTO

roCy/1apCTBEHHOI'0 SK3aMeHa.

Buaanesien caiita: @enepanbHas ciry:x0a 1o Haa30py B cdepe 00pa3oBaHUs U HAYKH.
Leas co3nanus caiita: nHGpoOpMamoHHOE corpoBokaeHue EI'D.
IeneBass aynuropusi: pykosoautenu u corpyauuku I3, skcnepter EI'D, npenonasarenu
BY3o0B u CCY30B, yuntens UKo, pOAUTEIN U YUaLIHECS.
Pazpennt (pyopuxm): O EI'D, HopmatuBuble nokymentsl, Bapmanter EI'D, OCOKO,
Hosocru, Ily6nukanuu, Cratuctuka EI'D, Onpoc, Bonpoc-Otset, ®opym, Cchliku.

IMose3nas nunopmauus:

B pazgene «O EI'D» MoxHO y3HaTh HeoOXxoaumyro MHopMmaiuio o nposeaenun EID, mo
JAHHBIM TAcTopTa y3HaTh pe3yabTatbl EI'D. 31mech e MOXKHO y3HATh Tele(OHBI Topsyei
nuauu EI'D B pernowne.

B pasgene «HopmatuBHBIE  [TOKYMEHTB»  HaxOJSATCS  HOPMATUBHO-IIPABOBBIE U
MHCTPYKTUBHO-METOJIMYECKHE TOKYMEHTBI, peryIaMEeHTHpYIoIIKe mpoBeaeHue EI'D.

B paznene «Bapuantel EI'9» moxHO ckauaTh BapuanTel KIMIMoB EI'D pa3ubix Jer.
Paznen «OCOKO» nocBsiiieH 001epoccuiicKoil cucTeMe OLeHKH KauecTBa 00pa30BaHuUs.


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

Paznensr «HoBoctu» n «llybnmukanum» comepkaT HOBOCTH, HPECC-peNu3bl, MyOIHKaluy,
noceseHHbpie EI'D.

B paznene «Bompoc-OTBer» MOXKHO 3a1ath cBOM Borpoc o EI'D, tam ke coOpaHbl cambie
HOMYJSIPHBIE BOMPOCHI M OTBETHI Ha HHUX. A B pazuene «DPopym» MOXKHO OOCYAUTH
opranusanuto nposeaeHust EI'D winm Beicka3zath cBoe MHeHuE 0 KMIMax.

Paznen «Ccpuikn» COAEPKUT CHUCOK PECYPCOB, MOCBALIEHHBIX EI'D M pekoMeH10BaHHBIX
®OenepanibHOl ciy:k00i 1Mo Ham30py B cdepe oOpa3oBaHUS U HAYKH, a TaKKe «UEPHBIH
CIIUCOK» pecypcoB MIHTEpHET O JaHHO TeMe.

3. URL: http:/edu.ru/, ®enepansusiii nopran «Poccuiickoe 06pa3oBaHue».
Baapesen caiita: ®OI'Y «l'ocynapCTBEHHBI Hay4YHO-HCCIEAOBATEIbCKUA HMHCTUTYT
WH()OPMAIMOHHBIX TEXHOJOTUH U TenekommyHuKanuii» (OI'Y THUU UTT «Muadopmuxa)
Heab co3nanus caiita: [lopran Obw1 co3man B 2002 rogy B pamkax mpoekta «Co3maHue
nepBoi ouepenu cuUcTeMbl (enepalbHbIX 0OpazoBaTenbHbIX mopranoBy DIII «Pa3zButue
enHOM 00pa30BaTeIbHON HHPOPMALITMOHHOU CPEIBI».
HeneBas aygutopusi: pykoBogutenu OY u nemaroru, npenoaasarenu BY3os u CCY3oB,
POIUTENHN U yJaluecs, abUTypUEHTHI.
Pa3neant (pyOpukm): Katamor oOpa3oBaTenbHBIX MHTEPHET-PECYPCOB; 3aKOHOAATEIHCTBO
(oOpazoBaHue, Hayka, KynbTypa, (usmdeckas KyibTypa); HopMaTuBHBIE JOKYMEHTHI
cucteMbl oOpa3oBaHus; [ocymapcTBeHHbIE OOpa3oBaTeNbHBIE CTaHAApThI; [Ioccapuii
(oOpa3zoBaHue, NeAaroruka); YUpexaeHus; TEXHUKYMbl, By3bl; Kaprorpaduueckuii cepBuc
(oOpa3zoBarenbHasl CTaTUCTUKA, YydeOHbIe KapThl); JlucTanuuoHHoe oOydeHue (Kypchl,
OpraHu3aiyy, HopMaTuBHas 0aza); Mepomnpusatus (KoH(EpEeHIMH, CEMUHApbI, BBHICTABKH);
Konkypcebr; O6pazoBatenbasie CD/DVD.
Mosesnas unopmanus:
B paznene «EI'D» comepxutcs uHbopmarus o0 5K3aMEHE, paclucaHUe H5K3aMEHOB B
TEKyIIEeM Tofy, IpuKa3bl 0 mposeaeHnn EI'D B pernonax, nonoxxenue o nposeaeHuu EI'D u
JIEMO-BEPCHH BapUAHTOB 110 Pa3HbIM IIPEIMETAM.
[Topran comepuT OOIBIION KaTajior oOpa3oBaTENbHBIX PECYpcOB (YUEOHUKH, 3aJaUHHKH,
TECTHI).

4. URL: http://www.ctege.org/.
Buaanesen caitta: www.ctege.org
Heasb co3nanus caiita: nnpopmarronHas nogaepxxka EI'D u LT.
LeneBas aynuropus: yJammecs, CTyACHTbI, a0UTYpUEHTHI, MPEO1aBaTEH, POTUTEIH.
Pa3neant (pyopuxku): HoBoctu O6pazomanusi, EI'D, IIT, ABUTYPUEHTAM, OBUIEE,
BAXHO.
IMosesnas nunopmaums:
Pazgen «EI'O»: HoBoctu EI'D, Crateu 0o EI'D, EI'D B ropogax Poccun, Bonpockl n oTBETHI
no EI'D, Oneit caaun EI'D, Pezynbratel EI'D, lokymenTanus, Bapuantsl npoOHbix EI'D.
Paznen «IT»: Hosoctu LT, Crareu LT, Bapuantsr nmpoousix L[T, Bompocsl u oTBETH MO
T, Jokymentauus LT, Onsit copaun LT.
Paznen «KABUTYPUEHTAM»: HoBoctu abutypuentam, BY3s1 Poccuu, Komnemxu Poccun,
Bri6op cnenuansHoctH, CTaTh 0 BbiciieM oOpa3oBanuu, [loctymenne B BY3, Peittunru
BV3oB, Marucrtparypa, acnupantypa, Bropoe Bbiciiee o0pazoBanue, 3a0uHoe 00pa3oBaHUE.
Paznen «OBLLEE»: ®opywm, bror O EI'D, Konraktel, HoBocT 06pazoBanust
5. URL.: https://kpolyakov.spb.ru/
Bnapenen caiita: 10KTOp TEXHUYECKUX HAYK, yuuTeb Bbiciiel kareropuu [lomsakos K. 1O.
Leas co3ganms caiita: wuHOOPMAIMOHHAA MOAJCPKKA IIKOJIBHUKOB M YYHTEIEH I10
nHpopmaTuke.
LeneBasi aynuropus: yJaiiuecs, CTyACHTbI, a0UTYpUEHTHI, MPENO1aBaTENH, POIUTEIH.



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

Pazpeant (pyopuxm): [IOJJI'OTOBKA K EI'D, IIOAI'OTOBKA K OI'D, YYEBHUKMN,
TPEHAXEPEL.

IMone3nas nunopmaums:

Pazgen «IloaroroBka k EI'D»: ABTOpcKkue ceMuHapbl, AKTyajabHbIE TyOnuKanuu, TpeHaxep
kommbroTeproro EI'D, Hosoctu, OdunmansHbie MaTeprabl.

PA3JIEJI 1. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA KYPCA

Jluunocmmuowie pe3yiomamal.

KPUTHYECKOE OTHOLICHHE K MH(POpMaIUK U N30UPaTeIbHOCTb €€ BOCIPUSATHS;

OCMBICJICHHE MOTHUBOB CBOMX JEHCTBHM MIPU BBINOJIHEHUH 3aJaHUM;

pa3BuTHe JFO003HATEIBHOCTH, COOOPA3UTEIBHOCTH TIPH BBINOJHEHHH Pa3HOOOPA3HBIX
3aJJaHii TPOOJIEMHOTO M ABPUCTHYECKOTO XapaKTepa;

pa3sBUTHE BHUMATEIbHOCTH, HACTOMYMBOCTH, 1I€JICYCTPEMIIEHHOCTH, YMEHUS IPE010JIEBAaTh
TPYAHOCTH — KaYE€CTB BEChbMa BaXKHbBIX B IPAKTUYECKOH J1EATEILHOCTH JIIOOOI0 YeI0BEKa;
pa3BUTHE CAMOCTOSATEIBHOCTHU CYXKIEHHUH, HE3aBUCHMOCTH ¥ HECTAHIAPTHOCTH MBIIIIJICHHUS;
BOCIIMTaHHUE YYBCTBA CIIPABENIMBOCTH, OTBETCTBEHHOCTH;

Hayajo NPO(EeCCHOHAIBHOIO CaMOOIPEEICHUs, O3HAKOMIICHHE C MHpPOM mpodeccuii,
CBSI3aHHBIX C UH()OPMATUKOI.

Memanpeomemmboie pezyiomamol:

YMEHHE CaMOCTOSITEJILHO ONPEACISATh IENd  JACATEIbHOCTH W COCTAaBIIATH  IUIAHBI
NESITEIIbHOCTH;, CaMOCTOSITEIBHO ~ OCYIIECTBIISATh, KOHTPOJHMPOBATH M  KOPPEKTUPOBATh
JACATCIIbHOCTh, HCIIOJIB30BaTh BCE BO3MOXHBIC peCprI)I JIA JOCTHIXKCHUSA ITOCTABJICHHBIX
HeNiel ¥ pealin3allii TUIAHOB JISITEIbHOCTH; BBIOMPATh YCICIIHBIC CTPATETUH B PA3IUYHBIX
CI/ITyaIII/U[X;

BJIaJICHNEC HABBIKAMU  TI03HABATEIbHOW, Y4eOHO-UCCIENOBATEIBCKOW W MPOEKTHOU
NeSITeIbHOCTH, HABBIKAMH  pa3pelieHus Tpo0JieM; CIOCOOHOCTh W TOTOBHOCTh K
CaMOCTOﬂTeHBHOMy HOI/ICKy MECTOOOB pemeHI/m HpaKTH'—IeCKI/IX 3ajaa4, HpI/IMeHeHI/II-O
Pa3InYHBIX METOOB TIO3HAHUS;

FOTOBHOCTb UM  CIIOCOOHOCTH K CaMOCTOATENHbHOM  HH(POPMAIIMOHHO-TIO3HABATEIbLHON
JACATCIIbHOCTH, BKIIXOYast YMGHI/IC OpI/IeHTI/IpOBaTI)Cﬂ B pa3J'II/I‘~IHBIX NCTOYHHUKAX I/IH(bOpMaIII/II/I,
KPUTUYECKH OIICHUBATh W HMHTEPIPETUPOBATH HH(OOPMAIIMIO, TOIYYaeMYyH U3 Pa3IUYHBIX
NCTOYHUKOB. BI)I6I/IpaTB OCHOBAaHUA U KpI/ITepI/II/I JJIs CpaBHeHI/IH, CepI/IaHI/II/I, KJ'IaCCI/I(bI/IKaHI/H/I
00BEKTOB;

Ilpeomemmnoie pe3yromamel:

e BIAJCHHE YMEHHEM TOHHUMATh MPOTPAMMBI, HAMTUCAHHBIE HAa BBIOPAHHOM ISl M3YYCHUS
YHHUBEPCATHHOM aJITOPUTMUYECKOM SI3BIKE BBICOKOTO YPOBHS, YMEHUEM aHAIU3UPOBATH
QITOPUTMBI  C  WCIONB30BAaHUEM  TaOJMI; 3HAHUE  OCHOBHBIX  KOHCTPYKIIHH
POrPaMMHUPOBAHHS;

e BIQJICHWE CTAHJAPTHBIMH TpUEMaMH HAlMCaHUS Ha AJITOPUTMUYECKOM  SI3BIKE
IporpaMMbl  JUIS  PENICHHS CTaHJAApTHOW 3aJadyd ¢ HCIOJIh30BAaHUEM OCHOBHBIX
KOHCTPYKIIUH MPOTPAMMUPOBAHMS M OTIAJKU TAKUX MPOrPaMM; UCIIOJIb30BAHUE TOTOBBIX
MPHUKJIATHBIX KOMIIBIOTEPHBIX TPOrPaMM IO BEIOPAHHOM CIICIIUATH3AIIHH;

®  BIAJCHHE KOMIBIOTEPHBIMU CPEICTBAMU MPECTABICHUS U aHATIN3a JaAHHBIX.

® BIIJICHHUE TMOHATHUEM CJIOXHOCTH aJIrOpPUTMa, 3HAHWE OCHOBHBIX aJTOPUTMOB 0OpabOTKH
YHCIIOBOM U TEKCTOBOW MH(POPMAIUH, AITOPUTMOB TIOMCKA U COPTUPOBKH;

® BJIQJICHUC YHHUBEPCAIBHBIM SI3BIKOM IIPOrPAMMHPOBAHUS BBICOKOTO YpPOBHS (OJHUM W3
Hxkecneayronmx: LIkonpHelii anropurmudeckuil s3eik, C#, C++, Pascal, Java, Python),



NpEeICTaBICHUAMU O 0a30BBIX THUNAX JAaHHBIX M CTPYKTypax JaHHBIX; yMEHHUE
MCIIOJIb30BaTh OCHOBHBIE YIPABISIONUINE KOHCTPYKIUH;

e RBIIAJICHME HABBIKAMH M OIBITOM DPa3pabdOTKU MPOrpaMM B Cpeie MPOrpaMMHUpPOBAHHMS,
BKJIOYasi TECTHMPOBaHME M OTJIAJKy MPOrpaMM; BIIaJCHHE 3JIEMEHTAPHBIMU HaBBIKAMU
dbopmanu3anuy MpUKIAAHON 3a/1a41 U TOKYMEHTUPOBAHUS TIPOTPAMM;

e c(hopMHPOBAHHOCTH NMPEACTABICHUI O BaXKHEHIINMX BHUJAX AUCKPETHBIX OOBEKTOB U 00
UX MPOCTEHIIMX CBOMCTBAX, aJrOPUTMaxX aHAJIMW3a 3TUX OOBEKTOB, O KOAMPOBAHUH U
JICKOTUPOBAHHUHU JAHHBIX U IPUYMHAX UCKAKECHHUS JaHHBIX MIPH [Iepeaye;

® yMEHHE CTPOUTh MaTeMaThyecKue OOBEeKThl MHPOPMATHUKU, B TOM UHUCIE JOTHYECKHE
bopMyIIBI,

e  RBIIAJICHHE OCHOBHBIMH CBEJICHHSIMHU O 0a3ax JaHHBIX, UX CTPYKTYpE, CPEICTBAX CO3/IaHUS
U pabOTHI C HUMU;

e BIAJICHHE ONBITOM IOCTPOCHUS U HCIIOJIB30BAHUA KOMIBIOTEPHO-MAaTEMATUUECKUX
Mojielieil, MPOBEACHUS DSKCIEPUMEHTOB U CTAaTHUCTHYECKON 00pabOTKHM IaHHBIX C
MOMOIIIBI0  KOMIIBIOTEpA, HMHTEPIPETallMd  PE3yJIbTaTOB, IOJydaeMbIX B  XOJe
MOJICTIMPOBAHUSl pPEaJbHBIX TPOIECCOB; YMEHHE OIEHUBATh YHCIOBBIE MapaMeTpbl
MOJIETIUPYEMBIX OOBEKTOB U IIPOLIECCOB.

e copMHPOBAHHOCTH MPEACTABICHHUI O poJiM HH(OPMALIMU U CBSI3aHHBIX C HEHl MPOIECCOB
B OKPYXKAIOIIeM MHUPE;

e BJaJeHHE CHCTeMOW O0a30BBIX 3HAHWH, OTPAKAIOMIMX BKJIAJ HWHPOPMATUKH B
dbopMupoOBaHUE COBPEMEHHOM HayuYHOU KapTUHBI MUPAa;

e BJAJICHHE HABBIKAMH QJITOPUTMHUYECKOTO MBIIUICHUS W TOHUMaHHWE HEOO0XOAWMOCTH
(GopMaTEHOTO OTMCAHHS ATOPUTMOB;

e Cc(hOpMHUPOBAHHOCTb MPEJICTABIEHUH O KOMIBIOTEPHO-MAaTEMAaTHUYECKUX MOJAEISAX U
HEOOXO/IMMOCTH aHaIM3a COOTBETCTBUS MOJEIH U MOJCIUPYEMOro o0beKTa (Tporecca);
0 croco0ax XpaHEHHUs W MPOCTEHIIe 00padoTKe JMaHHBIX; MOHITHS O 0a3ax JaHHBIX U
CpeCTBax JIOCTyIa K HUM, YMEHUS paboTaTh C HUMU;

e chOpMHPOBAHHOCTH 0A30BBIX HABBIKOB M YMEHHUU MO COOJIIOICHUIO TPEOOBAHUN TEXHUKH
0€30MacHOCTH, THUTHEHBI U pecypcocOepekeHusi TMpu pabdoTe CcO  CpeaCTBaMHU
uHpOpMaTU3allMM; TOHUMAaHHUS  OCHOB  IIPAaBOBBIX  aCMEKTOB  HCIIOJIb30BAaHUS
KOMITHIOTEPHBIX IPOTpaMM U paboTsl B MIHTEpHETE;

e c(hOpMHUPOBAHHOCTD MPEACTABICHUI O KOMIBIOTEPHBIX CETAX U MX POJIH B COBPEMEHHOM
MUpE; 3HaHUH 6a30BbIX MPUHLUIIOB OpPraHU3aluu U (PYHKIIMOHUPOBAHUS KOMIIBIOTEPHBIX
cereld, HOPM WH(DOPMAIMOHHOW ATHKM ¥ TpaBa, MPUHIUAIOB 0OECIeYCHUs
UHPOPMALIMOHHOM 0€30MacHOCTH, CHOCOOOB U CpelncTB oOecreueHHus HaA&KHOTO
¢yukronuposanus cpencts UKT;

e c(hOpMHUPOBAHHOCTh TMPEJICTABICHUH 00 YCTPOMCTBE COBPEMEHHBIX KOMIIBIOTEPOB, O
TEHJEHIMSAX Pa3BUTUS KOMIBIOTEPHBIX TEXHOJOTMHA; O TMOHATUU «OIEpalMOHHAs
CHCTEMa» W OCHOBHBIX (YHKIHSAX OIEPAIMOHHBIX CHCTEM; 00 OOIMMX MPHUHITUIAX
pa3paboTKu M (PYHKIIMOHUPOBAHHS HHTEPHET MPUIIOKESHUN;

e CcPOpPMHPOBAHHOCTh CHUCTEMAaTH3allMM 3HAHWK, OTHOCSAIIMXCS K MaTeMaTHYECKUM
o0BbexkTaM HHPOPMATHKU.

Bujapl 1esiTe/IbHOCTH 00y4alOIMXCH, HANIPABJIEHHbIE HA JOCTHKEHHE pe3yJibTaTa
[Toutn Kaxaplii ypOK BKJIOYAET B ceOs BepOaIbHBIC, HATJIATHBIC U MPAKTHYECKHE METOJIbI
oOyuenus. [IpakTuueckue pabOThI MO KypCcy METOAWYECKH OPUEHTHPOBAHBI Ha HCIIOJIIb30BaHHE
MCTO/1a IPOCKTOB (Hpe,Z[OCTaBJIeHI/II/I yqamumcesda BO3MOKHOCTH CaMOCTOATCIIBHOTO HpI/IO6peTeHI/IH
3HaHWI B TIPOIIECCE PEIICHMs MPAKTHMUECKHX 3a7ad), 4TO MOo3BoysieT AuddepeHnupoBath u
WHIMBUIYaIM3UpOBaTh o0yueHue. Takxke 00ydeHHE OpUEHTHPOBAHO Ha IBPUCTHUECKUI METOJ
MIPOEKTOB.



B ocHOBY mnemarormueckoro Impouecca 3ajlo’KeHbl cienyromue (GopMbl OpraHu3anuu
Y4eOHOM 1esiTeJIbHOCTH:

»  KomOMHMpPOBaHHBIN YPOK;

*  VpOK-JEeKLHUS;

"  VpOK-AEMOHCTpALHS;

"  VpOK-IIPaKTUKYM;

* Taopueckas nabopaTopus;

"  VpOK-AEMOHCTpaLHUS;

"  Vpok-urpa;

®  VYPOK-KOHCYJIbTALUS.

Ha Gonpbiieii yacTi y4eOHBIX 3aHATHI HCIOIb3YETCA CaMOCTOSATEbHASI MHTEIUIEKTYyalbHas U
MpaKTUYecKass JeATeIbHOCTh YyYallUXCs, B COYETAaHUU C (POHTAIBHOM, TPYIIOBOM,
WHIMBUAYAIbHON (hOPMON PabOTHI MIKOJIHHUKOB.

B oOyueHum mIKOJBHUKOB Hawbojiee MpHEMIIEMbl KOMOWHUPOBAaHHBIE  YPOKH,
peayCMaTpUBAIOIINE CMEHY METOJOB OOYYEHHS M JESITEIBHOCTH O0Y4aeMBbIX, ITO3BOJISIOLIHNE
cBeCcTH pabOTy 3a KOMIBIOTEPOM K perjaMeHTHpoBaHHOM Hopme. C ydeToM JaHHBIX O
pacrpefieieHuu ycBOeHUs HWH(OpMalMM U KpU3McaX BHUMAHUS ydYalllUXCS Ha YpOKe,
pPEKOMEHAYETCSI IPOBOAUTH OOBSCHEHUS B IIEPBOM YacTH YpOKa, a Ha KOHEI| ypOKa IJIaHUPOBaTh
NesITeIbHOCTD, KOTOpas Haubojiee WHTEpecHa JUIsl YYalluXcs W MMeEeT Ui HuX OoJbIiee
JUYHOCTHOE 3HAYCHHUE.

B KOMOMHIPOBAaHHOM YpOKE MOKHO BBIJIEIIUTH CIIEYIOIINE OCHOBHBIE STAIbI:

"  OpraHu3alOHHBI MOMEHT;

" aKTMBM3allUd MBIIUICHUS M aKTyalu3alus paHee H3YyYeHHOro (pa3MUHKa, KOpPOTKHE
3a/laHusl Ha pa3BUTUE BHUMAaHUS, COOOPA3UTENbHOCTH, MaMSITH, (PPOHTAIBHBIA OMPOC MO
paHee U3y4YeHHOMY MaTepuay);

* Oo0bsACHEHHE HOBOIO MaTepuana Win QpoHTanbHas paboTa MO PEIICHUI0 HOBBIX 3a/ay,
COCTaBJIEHUIO AJITOPUTMOB U T.XI., CONPOBOXKIAeMas, KaK IPaBUJIO, KOMIIBIOTEPHON
Ipe3eHTaluel; Ha 3TOM 3Talle y4YUTellb YETKO U JOCTYIHO OOBSCHSET MaTepuai, IO
BO3MOXXHOCTH HCIOJIb3YSl TPAAUIIMOHHBIE U JIEKTPOHHbBIE HAIJISAIHBIE TIOCOOUS;, YUYUTEIh
B Ipolecce Oecesibl BBOAUT HOBBIE MOHSTHS, OPraHU3YyeT COBMECTHBIM MOUCK M aHAJIM3
IPUMEPOB, IPU HEOOXOJUMOCTH MEPEXOAALINIA B UTPY WM B AUCKYCCHIO; IPAaBUIBHOCTD
YCBOEHHS YYEHHKAaMU OCHOBHBIX MOMEHTOB TaKXe KeJlaTeJIbHO IMpPOBEpPATh B (opMme
Oecenpl, 00CYKIEHUSI UTOTOB BBITIOJHEHUS 3aJ]aHUI B pabodMX TeTpajsix;

= paboTa 3a KOMIBIOTEPOM (paboTa Ha TpeHaXepe, BHITOJHEHHE PabOT KOMITBIOTEPHOTO
PaKTUKyMa, paboTa B BUPTYAIbHBIX JIAOOPATOPUSX, JIOTUYECKUE UTPHI M TOJIOBOJIOMKH);

" [0JBEJEHHUE UTOTOB ypOKa.

N3ydenue kypca mpeanoiaraeT UCroyib30BaHUE OOLINX TPHUEMOB JESITeIbHOCTH 00yYaromMXCs:

= Jlo3HaBatenabHas

*  MgriciuTenbpHAS

= HccnegoBaTenbcKas
* TBopueckas.



PA3JIEJ 2. COJAEPKAHUE KYPCA

Pazoen 1. «Konmponavno-uzmepumenvuvie mamepuanvt EI'3 no ungpopmamuxey

1.1. OcnosHble n00x00bl K pazpadomke KOHMPOILHBIX UMEPUMETbHBIX Mamepuanoe EI'D
no ungpopmamuce. (1 yac).

Haznauenne KoOHTposbHBIX u3MepuTenbHblx MartepuanoB (KHMM) EI'D. JlokymeHTHI,
ompenemsone coxepxkanne KMM EI'D. Ilomxonsl k orOopy coaepxaHus, pa3padoTke
ctpyktypsl KUM EI'D. Crpyktypa Bapuanta KM EI'D. Mertoauka BhICTaBICHUS MTEPBUYHBIX
0aJuIOB M paclipelielieHue 3aJaHui 10 pas3jienaM Kypca, cOCTaB KOHTPOJIbHO-U3MEPUTENbHBIX

matepuanoB (KMM). OcaoBHbIe pecypchl 11t moarotoBkd k EI'D no undopmaruke.

Pa3zoen 2 «Temamuueckue o10Ku»

2.1. Temamuueckuit 610k «Hnghopmayusn u ee koouposanuey (2 yaca).

DenepajbHbIii KOMIIOHEHT
rocy1apcTBEeHHOT 0
00pa3oBaTeJILHOI0

CTaHIAPTA CPeIHero
(1moJiHOI0) 001IEro
o0pa3oBaHus

Hamnuune nosuuunii ®K I'OC B I1IOOII COO

0a30Bblii ypOBeHb

yriiy0JéHHbIN YPOBEHb

Bupl undopmanmoHHbIx
MIPOIIECCOB

Posnb nuadopmarum u
CBSA3aHHBIX C HEW IIPOLIECCOB B
OKpY’KaloIleM MUpe.
Pa3znuuns B npeacraBieHun
JaHHBIX, TPEIHA3HAYEHHBIX
JUIsL XpaHeHus U o0paboTKu B
aBTOMATU3HPOBAaHHBIX
KOMITBIOTEPHBIX CUCTEMAX, U
JaHHBIX, TPEIHa3HAYEHHBIX
JUISL BOCIIPUSITHSL YEJIOBEKOM

Posb undopmanuu u
CBSA3aHHBIX C HEH IIPOLIECCOB B
OKpY’KaroIleM MHpe.
Paznuuus B npencraBieHnn
JaHHBIX, TPEIHA3HAYEHHBIX
JUIsL XpaHEeHus U o0paboTKu B
aBTOMATHU3MPOBAaHHBIX
KOMITBIOTEPHBIX CHUCTEMAX, U
JaHHBIX, TPEIHA3HAYEHHBIX
JUISL BOCIIPUSITHSI YEJIOBEKOM

[Ipouecc nepenaun
nH(OpMAINY, UICTOYHHUK H
MPUEMHHUK HHPOPMAIIHH.
CurHan, KogupOBaHHUE U
nexoaupoBanue. VckaxeHue
uHpopMaIuu

PaBHOMEpHBIE U
HEPAaBHOMEPHBIE KOJIbI

IIpedukcubie koabl. YcnoBue
®anHo. AJIrOpUTMBI
JEKOIUPOBAHMS TPU
WCIOJI30BAaHNHU IPEPUKCHBIX
KoJ10B. MckaxkeHue
uHpOpMaIUY TIpH Tepeade
1o KaHanaM cBsa3u. Cxatue
JAHHBIX. YYET 4aCTOTHOCTH
CHUMBOJIOB IIpU BBIOOpE
HEPaBHOMEPHOI'O KOJA.
Hcnonws3oBanue nporpamm-
apXMUBaTOPOB

Huckpernoe (g poBoe)
MIPEJCTaBICHUE TEKCTOBOM,
rpaduvecKoi, 3ByKOBOMH
uHbopMauU 1
BugeonHopmanyu. Eauanibt
U3MEPEHUs KOJIMYECTBa

YHHBEPCATBHOCTh
JUCKPETHOTO IIPECTABIICHUS
nHpopmanuu

3HaKI/I, CHUT'HAJIbI U CUMBOJIBI.
3HAKOBBIE CUCTEMBI

nHpopmarun
CkopocTb niepeaauu [Tepenaua nanubix. ICTOYHUK,
uHpopManuu MPUEMHUK, KaHaJ CBS3H,

CUTHAJI, KOJIUPYIOIIEE U




JIEKOIUPYIOIIIee YCTPOMCTBA

CucTeMbl, KOMIIOHEHTBI,
COCTOSIHME U B3aUMOJCHCTBUE
KOMIIOHEHTOB.
Wudopmannonnoe
B3aUMOJICHCTBHE B CHCTEME,
yIipaBiieHHe, 00paTHas CBS3b

Cucrtemnl. KoMIIOHEHTEI
CHUCTEMEI U UX
B3aMOJIEICTBUE

Cucrembl. KoMIoHEHTHI
CHCTEMBI B UX
B3aUMOJIEHCTBHE.
WNndopmannonnoe
B3aMMOJCHCTBHE B CUCTEME,
ynpasieHue. Pa3oMKHyTbIE U
3aMKHYTbIE CUCTEMBI
YIPABJICHUS

2.2. Temamuueckuit 610k «Mooenuposanue u KOmMnvlomepHwvlil IKCnepumenmy (2 uaca)

Onwucanue (nHGOpPMALIMOHHAS
MO/ICJIb) PEATBHOTO 00BEKTA U
mporecca, COOTBETCTBHE
onucaHus 00BEKTY U LENSIM
onucanus. CXeMbl, TaOJIHIbI,
rpaduku, Gopmysbl Kak
OIMCAHUS

[IpencraBnenue pe3yabTaToB
MO/JICJIMPOBAHUS B BH/IE,
yI0OHOM /ISl BOCIIPUSATHUS
yenoBekoM. ['papuueckoe
MPECTaBICHUE JaHHBIX
(cxempbl, TabIUIIBI, TPApUKH )

[IpencraBnenue pe3yabTaToB
MOJICITUPOBAHHMS B BUJIC,
y1I0OHOM JJ1s1 BOCIPUSATHUS
yenoBekoM. [ padudeckoe
IpEeCTaBICHNE TaHHBIX
(cxempbl, TabIUIIBI, TPAdUKH)

MaremaTtudecKkue Mojieinu

[IpakTuueckas pabota c
KOMITBIOTEPHOM MOJIENBIO 110
BBIOpaHHOM TeMe. AHaIu3
JIOCTOBEPHOCTH
(mpaBaomoao6us)
Pe3yIbTAaTOB IKCIIEPUMEHTOB

IIpoBenenue
BBIYHCIIMTEIHLHOTO
skcnepuMenTa. [loctpoenue
MaTeMaTHYECCKUX MOJEIICH s
pELICHUS IPAKTUYECKUX 3a1au

2.3. Temamuueckuit o610k «Cucmemst cuuci

enua» (2 uaca).

Ilo3uLIMOHHEIE CUCTEMBI
CUHCJICHUA

CpaBHeHue uucern,
3allMCaHHBIX B IBONYHOM,
BOCBMEPUYHOU U
IECTHAAATEPUIHOMN
CUCTEMaxX CUMUCIICHUS

CBolicTBa TO3UIIMOHHON
3aMMCH YHCa: KOJIMISCTBO
udp B 3aMKCH, TPU3HAK
JIETUMOCTH YHCIIa Ha
OCHOBAHHE CHCTEMBI
CYMCIICHHSI. AJITOPUTM
nepeBo/ia JeCATUYHOM 3aluch
YHClia B 3aIIUCh B
MO3UIIMOHHOM CUCTEME C
3aJJaHHBIM OCHOBAHUEM.
ANTOPUTMBI IOCTPOESHUS
3aMCH YHCJIA B TO3UITHOHHON
CHCTEME CUMCIICHHUS C
3aJJaHHBIM OCHOBAaHHEM U
BBIYMCIICHHS YHCIIA TIO CTPOKE,
COZIEpIKAIlleH 3aMMUCh ATOTO
YHCclia B MO3UIMOHHOM
CHCTEME CUHCIICHHS C
3aJJaHHBIM OCHOBAHHUCM.
Apudmerndeckue I1eUCTBUS B
MMO3UIIMOHHBIX CHCTEMaX
CUHCJICHUS

2.4. Temamuueckuii 610k «/Iocuxa u anzopummur» (5 uacoes)

BrickasbiBaHUS, TIOTHUECKHE
onepauuu, KBaHTOPBI,

Onepanuu «MMILUTHKAITAS,
«IKBUBAJICHTHOCTLY.

Jlornueckue QyHKIUH.
3aKOoHBI AJITe0phI JIOTHKH.




NCTHUHHOCTDH BbICKAa3bIBaHU S

[TpuMepsI 3aKOHOB anreOpshI
JIOTUKHU. OKBUBaJICHTHBIE
npeoOpa3oBaHMs JIOTHIECKUX
BeIpakeHuil. [locrpoenue
JIOTUYECKOTO BBIPAKEHUS C
JIAHHOM TaOJINIIEH UICTUHHOCTH

Jlornueckue ypaBHEHUS.
I[HS'LIOHKTI/IBHaSI HOpMaJIbHasA

dhopma

Henouku (koHEYHBIE
MOCJIEZI0BATEIHLHOCTH),
JIepeBbsI, CITUCKH, TpadBbI,
MaTpHIlbl (MAaCCHUBBI)

Pemenne anropuTMuyeckux
3aJa4, CBSI3aHHbIX C AHATU30M
rpadoB (IpUMeEpHI:
[IOCTPOEHHUE ONTUMAIILHOTO
MyTH MEXKAY BEpIIMHAMHU
OPUEHTHUPOBAHHOI'O
AIMKIIMYECKOro rpada;
oIpeJieJIeHUue KOJIMYEeCTBa
Pa3IMYHBIX yTEH MEXKIY
BeplmHaMu). Mcnonbs3oBaHue
rpaoB, 1epeBbEB, CIIUCKOB
IIPU ONUCAHUU OOBEKTOB U
IIPOLIECCOB OKPYKAIOILEr O
Mupa

Pemenne anropuTMuyeckux
3aJa4, CBSI3aHHbIX C AHAIM30M
rpa¢oB (IpUMeEpHI:
IOCTPOEHHUE ONTUMAIILHOIO
MyTH MEKAY BEpIIMHAMHU
OPUEHTUPOBAHHOI'O
AIMKIIMYeCKOro rpada;
OIlpeJIeJIeHUe KOJIMYECTBA
Pa3IMYHBIX yTEH MEXKIY
BepirHamu). O6xo7 y3710B
JiepeBa B TIIyOUHY.
Hcnonb3oBaHue 1epeBbeB Ipu
pEIIeHIH aNTOPUTMUYECKIX
3aja4 (MpUMephbl: aHATIN3
paboThl PEKYpPCUBHBIX
QJITOPUTMOB, pa3doop
apuQMeTHIECKUX U
JIOTMYECKUX BBIPAKEHUI).
bunapnoe nepeso.
Hcnonb3oBanue rpados,
JIepEBBEB, CITUCKOB MPH
ONHCaHUU OOBEKTOB U
MIPOLIECCOB OKPY>KAIOLIETO
mupa. JIucKpeTHbIe UTPbI IBYX
HUTPOKOB C ITOJTHOU
uHpopmanueil. BemrpoliHsle
CTpaTeTuu

WNunykTuBHOE onpeneneHue
00BEKTOB

PCKprI/IBHBIC AJITOPUTMBI

Konuposanue c
HCIIPaBIIEHUEM OLINOOK

Konsl ¢ BO3MOXKHOCTBIO
0OHapyKEHHS ¥ UCTIPABJICHHS
OIIMO0K

CoptupoBka

ITocranoBka 3amaun
COPTHUPOBKH

CopTupoBka 0IHOMEPHBIX
MaccuBoB. KBagpatuunsie
AITOPUTMBI COPTUPOBKH
(mpumep: copTUpOBKa
y3bIpbKoM). CusiHUE ABYX
OTCOPTUPOBAHHBIX MACCHUBOB B
OJIMH 0€3 UCIOIh30BaHU
COPTUPOBKH. AJITOPUTMBI
aHaJIn3a OTCOPTUPOBAHHBIX
MaccuBOB. PexypcuBHas
peanu3anusi COpTUPOBKHU
MaccuBa Ha OCHOBE CIIUSHUS
JIBYX €T0 OTCOPTUPOBAHHBIX
(dparmenToB. CI0KHOCTh




QITOPUTMA COPTUPOBKH
ciusinueM (MergeSort)

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

dopmanuzanus NOHATUSL
aJIropuT™Ma

dopmanu3zanys TOHATUSL
alIropuT™Ma

BrrunciamumocTs.
OKBUBAJIEHTHOCTH
ANTOPUTMHUYECKUX MOJICTICH

Mamvna TrropuHra — npumep
abCTpaKTHOM yHHUBEPCATbHOM
BBIUMCIIUTEILHON MOJICIH.
Tesuc Yépua — Trropunra

HOCTpOCHI/Ie AJIT'OpUTMOB H
MPAKTUYICCKHUEC BBIYHCIICHUA

AJropurMuyecKue
KOHCTPYKIMHU. 3aUCh
AITOPUTMUYECKUX
KOHCTPYKIIUU B BEIOpAaHHOM
SI3BIKE MPOTPAMMHPOBAHUSI.
[Moamporpammel. TabmyHBIC
BEJIMYUHBI (MACCHUBBHI).
OrnpezenieHne BO3MOKHBIX
PE3yNIbTaTOB PabOTHI
MIPOCTEUIINX AITOPUTMOB
yIpaBICHUS UCTIOTHUTEISIMU
Y BBIYHCITUTEILHBIX
anroputMoB. OmnpeneneHue
WCXOJHBIX TAHHBIX, IIPU
KOTOPBIX aITOPUTM MOXKET
1aTh TpeOyeMbIil pe3ysbTaT

[Iepeuyens anropuTmos,
3HAaHHUE KOTOPBIX IPOBEPSIETCH,
npuBeacH B [Ipunoxenuu 1.
Meto1 ITMHAMUYECKOTO
IporpaMMupoOBaHus. AHAIN3
ITOPUTMOB: ONPEJECICHUE
BXOJHBIX TAHHBIX, [IPU
KOTOPBIX AJITOPUTM HAET
YKa3aHHBIN pe3ynbTarT;
OIIpEIEIICHUE PEe3yJIbTaTa
anroputMma 6e3 ero MmoJHOTo
MIOIIArOBOT'O BBITTOJIHEHHUS

2.6. Temamu

yeckuil 010k «Ilpocpammuposanuey (5 uacos)

Tumel faHHbIX

Tunel U CTPYKTYphI TaHHBIX.
KonupoBanue 6a30BbIx
ANrOPUTMHUYECKUX
KOHCTPYKIIUW Ha BHIOPAaHHOM
SI3bIKE MTPOTrPaMMHUPOBaHUS

Jlornueckue nepeMeHHbIE.
CHUMBOJIBHBIEC U CTPOKOBBIE
nepemMeHHble. Onepanuu Haj
cTpokamu. J[ByMepHbIE
MacCCHBBI (MaTPHIIBI).
CpenctBa paboThI ¢ TaHHBIMU
BO BHEIIHEW nmamsaTu. Dailiibl.
[IpencraBnenue o CTpyKTypax
naHHbIX. [IpuMepsl: cnivcku,
CIIOBapH, J€PEBbsl, OUepean

OcHOBHBIE KOHCTPYKIIUU
sI3pIKa MPOTPaMMHUPOBAHUS.
Cucrema nporpaMMHpOBaHUs

Omneparopsl s3bIKa
MIPOrpaMMHUPOBaHMS,
OCHOBHBIE KOHCTPYKLIUN
A3bIKA MPOrPAMMUPOBAHUS

ITopobHOE 3HAKOMCTBO C
OJIHUM U3 YHHUBEPCAJIbHBIX
MIPOLIEYPHBIX SI3bIKOB
MIpOrpaMMHUpPOBaHUs. 3aUCh
ITOPUTMUYECKUX
KOHCTPYKIHW U CTPYKTYpP
JTAHHBIX B BBIOPAHHOM SI3bIKE
nporpammupoBanus. 0630p
MIPOLEYPHBIX SI3bIKOB
IIPOrPaMMHUPOBAHHS.
[Toanporpamms! (pouenypsl,
dbynkuum). [TapameTtpsl
MOANPOrpaMM

OcHOBHBIE dTarnbl pa3padOTKH

DTanbl pelIeHus 3a/1a4 Ha

CTpyKTypHOE




nporpamM. Pazouenue 3agaun
Ha 1M0/13a/1a41

KOMIIBIOTEPE.
NHurterpupoBanHas cpena
pa3paboTKU IporpamMm Ha
BBIOPAHHOM SI3BIKE
IIPOrpaMMUPOBAHUS.
Wutepodeiic BbIOpaHHOA
cpeabl. CocTaBiieHue
QITOPUTMOB U IPOTPaMM B
BBIOpPAHHOM cpejie
nporpammupoBanus. IIpuémel
oTiaaku nporpamM. IIposepka
paboTocmocoOHOCTH
IIPOrpaMM C MCII0JIb30BaHUEM
TPAaCCHUPOBOYHBIX TAOJIHII.
Pazpabotka 1 nporpaMmHas
peanu3anys aaropuTMOB
peleHHs TUIIOBBIX 33134
0a30BOro ypoBHS U3
Pa3IMYHBIX TPEIMETHBIX
obracreit

MIPOrpaMMHUPOBAHUE.
IIposepka ycioBus
BBITMOJIHEHUS LIMKJIA 0 Haydasia
BBIIIOJIHEHUS TeJla LIMKIA U
MIOCTIE BBIIIOJIHEHUS Tella
LUKJIA: TIOCTYCJIOBUE U
IpeycIOBHE LUKIIA.
HNuBapuant nukia. Metoasl
IPOEKTUPOBAHUSA [TPOrPaAMM
«CBEPXY BHU3Y» U «CHU3Y
BBepx». Pa3zpaboTka
[IPOrpaMM, UCHOJIb3YIOIIHNX
noanporpaMmel. bubnuoreku
HOJIPOrPaMM U UX
ucnomns3zoBanue. [lonstue 06
00BEKTHO-OPUEHTUPOBAHHOM
IpPOrpaMMHUPOBAHUU.
OOBEKTHI U KJIacChl.
Hcnonb3zoBanue Moaysiei
(KOMITOHEHTOR) NP
pa3paboTke nmporpamMmm

2.7. Temamuueckuii 010K «Apxumexkmypa KOMRbl0mepo8 U KOMRbviomepHvix cemeiy (2

yaca)

IIporpaMMHas u anmnapaTtHas
OpraHM3alys KOMIbIOTEPOB U
KOMIIBIOTEPHBIX CHCTEM.
Buns! nporpammHuoro
obecrieyeHus

ApXHTEKTypa COBPEMEHHBIX
KOMITBIOTEPOB.
[IepcoHaNBbHBIN KOMITBIOTED.
MHoromnponeccopHsie
cucteMbl. MoOUIIbHbIE
u(ppoBbIE YCTPOHUCTBA U UX
pOJIb B KOMMYHHUKALIHSIX.
Br160op koHpurypanun
KOMIIBIOTEpA B 3aBUCUMOCTHU
OT peIIaeMoil 3a/1a4uu.
TenneHuum pa3BuTHs
amnmapaTHOTO o0ecreyeHus
KOMIIBIOTEPOB

IIporpammHoe obecnieueHue
(ITO) koMmBIOTEPOB U
KOMITbIOTEPHBIX CUCTEM.
Knaccudukanms
IpOTrpaMMHOT0 00eCTieueHHsI

OHepaL[I/IOHHBIC CUCTCMBI

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

bezonacHoCTh, rUTHEHA,
IPrOHOMUKA,
pecypcocOepekeHue,
TEXHOJIOTUYCCKHUEC TpC6OBaHI/IH
TIPH AKCIUTyaTaIliH
KOMIIBIOTEPHOT'0 pabovero
MecTa

3aK0HOIATEILCTBO
Poccuiickoit denepanuu B
00J1aCTH TPOTrPaMMHOTO
obecreuenus. CriocoObI 1
cpencTBa ooecredeHust
HaJEXHOTO
(YHKIIMOHUPOBAHUS CPEICTB
UKT. be3omacHoCTh, THTHCHA,
IPrOHOMHUKA,
pecypcocOepexeHue,

3aK0HOIATEILCTBO
Poccuiickoit denepanuu B
00J1aCTH TPOTrPaAaMMHOTO
obecneuenus. ['uruena,
IPrOHOMHKA,
pecypcocOepexeHue,
TEXHOJIOTHYECKUE TPeOOBaHMUS
MIPH SKCILTyaTaluu
KOMITHIOTEPHOTO pabodero
MecTa




TEXHOJIOTHYECKUE TpeOOBaHUs
IIpYU DKCILTyaTaluu
KOMIIBIOTEPHOI'0 pabovero
MecTa

2.8. Temamuuecku

i 610k «Obpadbomka uucnogoint ungpopmayuuy (2 yaca)

O06paboTKa CTaTUCTUYECKHUX
TAHHBIX

[Ipumeps! UCIONIb30BaHUS
TUHAMHYECKUX
(27IEKTPOHHBIX ) TAOJIUIT HA
IIpaKTUKE (B TOM YHCIIE — B
3a/lagyax MaTeMaTU4eCcKOro
MOJICIIMPOBAHUS )

TexHomorus 00paboTKH
4rca0Boi nupopmarmu. Bron
U peaKTUPOBAHUE JAHHBIX.
ABTO3aI10JIHEHUE.
dopmaTHpOBaHUE STUEEK.
CranpapTHblie (yHKIHU.
Bune! cepuiok B hopMynax.

Hcnons3zoBanue
JTUHAMHYECKUX
(3MEKTPOHHBIX ) TAOIHIT JIS
BBITIOJTHEHUS Y4€OHBIX
3a/IaHAM U3 PA3ITMYHBIX
MpeIMETHBIX o0nacTei

@unbpTpanys U COPTUPOBKA
JAHHBIX B IMANa30He WU
tabnuue. Pemenne
BBIUMCIIUTEIBHBIX 3a7a4 U3
Pa3IUYHBIX MTPEIMETHBIX
obnacreii. KomnbrorepHbie
CPEICTBA MPEACTABICHUS U
aHaJIM3a TaHHBIX.
Busyanuszanus 1aHHBIX.
Craructuueckast oopaboTka
naHHbIX. O6paboTka
PE3yNbTATOB 3KCIEPUMEHTA

2.9. Temamuueckuil 010K «

Texnonozuu noucka u xpanenusa ungopmayuuy (2 uaca)

Cucremsl ynpaBieHus 6azamu
naHHbIX. Opraausanus 6a3
JTAHHBIX

Pensumonnblie (TaOIuYHBIC)
0a3nl JaHHBIX. Tabmmia —
MIpe/iCTaBJIeHHE CBEICHUI 00
OIHOTUIHBIX 00bekTax. [lome,
3anuch. KimroueBble mois
TabnuIbl. CBSI3U MEXIY
Tabauamu. CxemMa TaHHBIX.
ITouck u BBIOOD B OGazax

Co3naHue, BeJIeHHE U
HCIIOJIL30BaHue 0a3 JaHHBIX
MIPH pEIICHUN YUYEOHBIX U
HpaKTI/IquKI/IX 3a1a4

JaHHBIX. COpTI/IpOBKa JaHHBIX.

[TonsTHe 1 Ha3HAYEHHE Oa3bI
naHHbIX (nanee — bJ1).
Knaccudukanus bBJI.
Cucremsl ynpasnenust bJ{
(CYBJ). Tabmuupl. 3anuch u
nose. KiiroueBoe nosne. Tumst
JaHHbIX. 3anpoc. Tumsl
3ampocoB. 3aMpoCk €
napamerpamu. CopTUpOBKa.
Qunprpanus. Beraucisemsie
nossi. Maorotabmuansie b1,
CBsi3u MEX]ly TaOJIULIaMU

Hcnonb3oBaHue
WHCTPYMEHTOB MTOUCKOBBIX
cucteMm (hopMUpOBaHHE
3ampOCoOB)

PacunpenHsIil mouck
nH(popManny B CETH
HNurepuer. Mcnonb3oBanue

[TpoGema moATMHHOCTH
MOTY4EeHHOW HHPOpPMAITHH

A3BIKOB ITIOCTPOCHUA 3aIIPOCOB.

PacunpenHsIil mouck
nH(popMaLnu B CETH
HNurepuer. Mcnonb3oBanue
A3BIKOB IOCTPOEHUS 3aIPOCOB

Paszoen 3. «Tpenune no eapuanmam

3.1. Eounstit 2ocyoapcmeennulii IK3ameHn no ungopmamuke (3 uaca)

BrimonHenue TpeHupoBouHbIX 3amaHuid. [IpoBenmenue mpobGHoro EI'D ¢ mocnemyromum

paz00poM pe3ysIbTaToB.







PA3JIEJI 3. KAJIEHIAPHO-TEMATHYECKOE INTAHUPOBAHUE

Tema

Conep:xkanue

Ko.1-
BO
4acoB

Jara
no
TUIAHYy

JlaTa
no

dakrty

OcCHOBHBIE MOJIXO/IBI K
pa3paboTke
KOHTPOJIBHBIX
HM3MEPUTEITbHBIX
MarepuaioB EI'D no
nHpopMaTHKeE.

Ha3nauenue KOHTPOJIBHBIX
HU3MEPUTEIIbHBIX MaTepHaioB
(KNM) EID. JIOKyMEHTBI,
onpenenstomue conepxkanne KM
EI'D. TTogxonel K oToOopy
coJiepKaHus, pa3paboTke
ctpyktypsl KUM EI'D. Crpykrypa
Bapuanta KMM EI'D. Meroauka
BBICTABJICHUS ITEPBUYHBIX 0aJIOB U
pacnpenenenue 3aJaHUI o
paznenam Kypca, COCTaB
KOHTPOJIbHO-U3MEPUTEIIbHBIX
matepuanioB (KMM). OcHoBHbIe
pecypebl st moarorosku k EID
1o uHpOpPMaTHKE.

Wudopmanus u ee
KOJMPOBaHUE

TpenuHr pemeHus
3amau 4,7, 11

IIpedukcubie  kompl.  YcioBue
daHo. ANropuTMBI
JEKOIUPOBAHUS npu
HCIIOJIb30BaHNUH pePUKCHBIX
KoJ0B. VckaxeHue HHPpoOpMaAILIU
IIpY Iepejade Mo KaHajlaM CBA3H.
Cxxatune JaHHBIX. Yuyér
YaCTOTHOCTH  CHMBOJIOB  IIPH
BbIOOpE HEPABHOMEPHOIO  KOJa.
Ilepenaua manHbIX. MCTOYHUK,
NpUEMHMK, KaHall CBSI3U, CHUTHA,
KOJUpYyIollee U JIeKOAUpYIollee
YCTpOKCTBa

MopenupoBanue u
KOMITbIOTEPHBIN
JKCIIEPUMEHT

TpenuHr pemeHus
3agaq 1, 13

[IpencraBnenue pe3yabTaTOB
MOJICTTUPOBaHUsl B BUZAC, YAOOHOM
JUISL  BOCIPUATUS ~ YEIIOBEKOM.
I'pacduueckoe MpeACTaBICHUE
JAHHEIX (cxemsl, TaOJIMITEI,
rpadukm). IIpoBeneHue
BBIYMCIIMTENIBHOIO 3KCIEPUMEHTA.
[Toctpoenue MaTeMaTUYECKUX
MOZeIIen IS pelienus
MPaKTUYECKUX 3a/1a4

CucTeMbl CUHCIIEHUS

CBoiicTBa MO3UIMOHHOW 3aIlMCH




TpenuHr penieHus
3ajgauu 8, 14

qyHuciaa:  KOJMYECTBO  1upp B
3alucH, TPU3HAK JCIMMOCTH YUCia
Ha OCHOBaHHUE CHUCTEMBI
CUHCIICHHs. AJITOPUTM TIEpeBOjia
JNECATUYHOM  3aluCu  4YHClia B
3alUCh B MO3UIIMOHHOM CHCTEME C
3a/IaHHBIM OCHOBAaHHEM.
ANTOpUTMBI TTOCTPOEHHUS 3aIHUCH
yyciaa B IO3MLUHMOHHOW CHUCTEME
CYMCIICHUS c 3a/IaHHBIM
OCHOBAHHEM M BBIUMCIICHUS YHCIIA
[0 CTPOKE, COJEepXKallled 3aInch
3TOr0 4uciaa B  TO3ULIUOHHOU
CUCTEME CUHUCJICHUS C 3a/laHHbIM
OCHOBAaHHEM. Apubmernueckue
NENCTBUSA B MO3ULIMOHHBIX
CUCTEMax CUMUCIICHUS

Jlornueckue onepauuu
1 QyHKIIT

TpeHuHr perieHus
3amauu 2

Omneparuun CAMILTAKAIUSY,
«OKBUBAJICHTHOCTb. [Ipumepsl
3aKOHOB anreopsl JIOTUKH.
DOKBHUBAJICHTHbIE TPEOOpa30BaHUs
JIOTUYECKUX BBIPAKCHHM.
ITocTpoenue JIOTUYECKOT0
BBIPQ)KEHUS C JaHHOM Tabnuueit
UCTUHHOCTHU. Jlornueckue
byHKIIIH. 3aKOHBI anreOpsl
noruku. Jlormueckue ypaBHEHUS.
JIM3BbIOHKTUBHAS HOpMaJbHas

¢dopma

10

Ilenouku (KOHEYHbIE
M0CJIeI0BATEIbHOCTH),
JIEPEBbsI, CIIUCKH,
rpadbl, MATPHUITLI
(MaccuBbl)

11

TpenuHr pemeHus
3ajgauu 15, 16, 23

12

TpeHuHr pemeHus
3agaq 19, 20, 21

Pemienue anropuTMHUYECKUX 3ajad,
CBSI3aHHBIX C aHAIM30M TpadoB
(mpumepsI: MIOCTPOEHHE
OIITUMAJIBHOT'O IIyTH! MCKIY
BEpIIMHAMUA OPHUECHTHPOBAHHOT'O
AIUKIINYECKOTO rpada;
orpezeneHue KOJINYECTBA
pa3IUYHbBIX nyTei MEX]y
BepmmHaMu). O6X0/1 y37I0B AepeBa
B rIyOuHYy. Hcnonb3oBanue
JIIEpEBLEB pH pemenun
ITOPUTMUYECKUX 3amaqy
(mpumepsr: aHajau3 paboTsl
PEKYpPCUBHBIX allTOPUTMOB, pa3zdoop
apu(PMEeTUYECKUX U JIOTHYECKHX
BbIpakeHuil). bunapHoe nepeBo.




Hcnonb3oBanue rpadoB, 1€pEBHEB,
CIIUCKOB TIPH OMHCAaHUU OOBEKTOB
U IIPOLIECCOB OKPY’KAIOILEro MUpa.
JIucKkpeTHbIE UTPBI ABYX UTPOKOB C
MOJTHOMN nHpopmaIuei.

BBII/IFpBIIHHBIC CTpaTCruu

13 | ®opmanuzanus dopmanuzanus MOHSTUSA
MIOHATUS aJTOPUTMAa JIropuT™Ma
14 | Tpenunr peueHus ANTOPUTMUYECKHE KOHCTPYKLIUH.
3a1aun 5 3anuce aNropuTMUYECKUX
15 | Tpemmnr pemenns KOHCTPYKLUN B BEIOPAHHOM SI3bIKE
12 POrpaMMHUPOBAHUSI.
3ajat [Toanporpammel. TabiuuHbIE
16 | Berancmumocts. BEJMYUHBI (MACCHBBI).
OKBUBAJICHTHOCTh OmnpeneneHre BO3MOKHBIX
aIrOpHTMHIYCCKIX PE3yNILTATOB PaboTHI POCTENIINX
MOACICH AJIrOPUTMOB YIIPABJICHUS
17 | Iloctpoenue HCTIOJIHUTENSIMU U
aJI'OPUTMOB H BBIYUCIIUTEIILHBIX aJITOPUTMOB.
IPaKTUICCKUC OrnpezienieHne UCXOIHBIX TAHHBIX,
BEIHACICHAA [IPH KOTOPBIX aJITOPHUTM
18 | Tpenunr pemenus Metoa TMHAMUYECKOTO
3amaum 23 [IPOrpaMMHUPOBAHUS.
19 | Tpenunr pemenus AHau3 anropuTMOB: ONPEACICHUE
samaqn 25 BXOJIHBIX JJAHHBIX, IPH KOTOPBIX
20 | TpeHuHT pemeHus ITOPHTM Jact
yKa3aHHBIN pe3yJbTar;
sanatn 26 OTIpeJieNIeHue pe3yIbTara
21 | TpeHHHT perueHus ajiropuT™Ma 0e3 ero MoJHoro
3agauu 27 MOIIIAarOBOT'O BBITTOJTHEHHS
22 | OcHOBHBIE Tunsl U CTPYKTYpHI JaHHBIX.
KOHCTPYKIIUM SA3bIKA KonupoBanue 6a30BbIx
[pOrpaMMHPOBAHIAL. QITOPUTMUYECKUX KOHCTPYKIIMH
Cucrema
Ha BHIOPaHHOM SI3bIKE
IPOrpaMMHUPOBAHUS
IPOrpaMMHUPOBAHUS
23 | TpeHuHr pemeHus Omnepartopsl sI3bIKa
3amaun 6 IPOrpaMMUPOBAHUS, OCHOBHBIE
KOHCTPYKIIUH SI3bIKA
IPOrpaMMHUPOBAHUS
24 | OcHOBHBIE ATaIlbI CTpyKTypHOE IPOrpaMMHUPOBAHUE.
pa3paboTtku nporpamM. | [IpoBepka yclioBHsI BBHITOJIHEHUS
PazOuenue 3a1aun Ha | IUKJIA JJO HaYala BHITOTHEHHS
[O13a1a9K TeJIa IIUKJIA U [TOCIIE BBHITIOIHEHUS
25 | Tpenumr pemenns TeJa HUKJIA: TOCTYCJIOBHUE U
17 npeayciaoBue nukia. Miasapuanr
Janatn uKiIa. MeToapl NpOeKTUPOBAHUS
26 | IlpoBepounas pabora

1o pa3o0paHHBIM
3aJaHUuAM

MPOrPaMM «CBEPXY BHH3» U
«cHH3Y BBepX». Pa3paboTka
[IPOrpamMM, UCIOIb3YIOLIUX
noporpamMMel. bubimorexkn




MOATPOTPaMM U UX
ucnojbp3oBanue. [lonstue 00
00BEKTHO-OPUECHTUPOBAHHOM
nporpamMmmupoBanun. OObEKTH U
Kiaccel. Micnonb3oBaHue MoJysiei
(KOMITOHEHTOB) TIpH pa3paboTKe
porpamMm

27 | Apxurektypa ApXuUTEKTypa COBPEMEHHBIX 1
KOMIIBIOTEPOB U KOMIIBIOTEPOB. ITepconanbHbIi
KOMIIBIOTEPHBIX CeTe | KoMIbroTep. MHOromnpoueccopHsie

28 | TpeHHHT pelieHus cucteMbl. MoOusbHBIE TTH(POBHIC 1
3a1ay §, 22 YCTpOMCTBA ©U  HUX pOJIb B

KOMMYHHUKaIUSX. Br16op
KOHQHUTypalii  KOMIIbIOTEpa B
3aBUCUMOCTH oT peniaemMoun
3agaun. TeHOeHUMH  pa3BUTHS
anmnapaTHoro obecrieyeHus
KOMIIBIOTEPOB

29 | OOpabotka uncinoBorr | TexHonorus oOpabOTKH YMCIOBOU 1
uHpOopMaIuu uHpOpMaInu. BBon u

30 | TpenuHr pemeHus penaKTUpOBaHHE JTAHHBIX. 1
3amaq 9, 18 ABTO3aI10JIHEHHE.

dopmaTupoBaHue YeeK.
CranpmaptHele  ¢yHKUMU. Bunel
CCbUIOK B (opmynax. Ounbrpanus
U COPTHUpOBKAa  JaHHbIX B
JManazoHe uiaM tabnuie. Pemenue
BBIUUCIIUTEIEHBIX 3ama4 u3
Pa3IUYHBIX PeAMETHBIX
oOrnacrei. KomnerorepHsie
cpexncrtsa MIPEICTaBICHHSI "
aHalM3a JaHHBIX. Busyanuzanus
JTAHHBIX. CraTtuctuueckas
obpabotka maHHbIX. OOpaboTka
pe3yabTaTOB SKCIIEPUMEHTA

31 | Texnonoruu nmoucka u | PacmmupeHHbIN MTOUCK 1
XpaHEHHS nHpopmanmi B cetH VIHTEpHeT.
nndopmanuu. Tperaunr | Mcnons3oBaHue SI3BIKOB
pewenus 3amaq 3, 10 MOCTPOEHUS 3aIPOCOB

32- | 3.1. Enunsrit Brinonnenune TPEHUPOBOUYHBIX 3

34 | rocynapcTBEHHBIN 3aganuid. [lpoBeneHue mnpoOHOTO
9K3aMEH 110 EI'D ¢ mocnenyromum pa3dopom
nHpopMaTHKe. pe3yIbTaTOB.

BCEI'O: 34







Ipunoowcenue 1

IlepeyeHb AJIrOPUTMOB, BXOASIIIUX B 3JIEMEHT CO/lepP:KaHud 2.5
«IlocTpoeHue AJArOPUTMOB M NPAKTHYECKHE BHIYUCICHU»

AJITOPUTMBI UCCJICOBAHHS 3JEMEHTAPHBIX (YHKIHMA, B YaCTHOCTH — TOYHOTO H
NPUOIMKCHHOTO PEIICHUS] KBaJPAaTHOTO YPaBHEHHs C IIEJIBIMH M BEIICCTBCHHBIMHU
K03 punreHTaMu, onpeaeneH st SKCTPEMyMOB KBaJApaTHYHON (YHKIIMU HA OTPE3KE.
ANTOpPUTMBI aHaJIHM3a M TNPeoOpa3oBaHMs 3alucel 4YHucel B IO3UIMOHHOM CHCTEMeE
CUHUCIICHHUS.

ANTOpPUTMBI, CBSI3aHHBIE C JEIMMOCTBIO LEJNBIX 4YHceln. AnroputM EBkmmpma s
onpenenenuss HOJl aAByx HaTypajabHBIX YUCEI.

ANTOPUTMBI JTHUHEWHOW (OJHOMPOXOTHON) 00pabOTKH TOCIENOBATEIBHOCTH Yucen 0e3
UCIIOJIb30BAHUS JIOTIOJHUTEIIFHON TaMSTH, 3aBUCALICH OT JJIMHBI IOCIEJOBAaTEIbHOCTH
(BBIUMCIICHHE MAaKCUMyMa, CYMMBI, JIMHEHHBIH MOUCK M T.1.). OOpaboTKa 31eMEHTOB
IIOCJICIOBATEIEHOCTH, yIOBJIETBOPSIOMINX ONPENCIEHHOMY YCIOBUIO (BBIYMCICHHE
CYMMBI 33JJaHHBIX JIEMEHTOB, IX MAaKCUMyMa H T.IL.).

Anroput™Mbl  00pabOTKM MaccuBOB. [IpuMepsl: mEpecTaHOBKa JIIEMEHTOB JIaHHOTO
OJTHOMEPHOTO MaccuBa B OOpPaTHOM TOPSAIKE; MUKIMYECKHI CIBUT JIEMEHTOB MAaCCHBAa,
3aII0JIHEHHUE JBYMEPHOT'O YHCIOBOI'O MaccHBa IO 33JaHHBIM IIPAaBMJIAM; ITOUCK 3JIEMEHTa
B JIBYMEPHOM MAacCHBE; BBIYHMCICHHE MaKCUMyMa M CYMMBI 3JE€MEHTOB IBYMEPHOTO
MaccuBa. Bemaska u yoanenue s1emeHmos 6 maccuge.

PexypcuBHBIE aNrOPUTMBI, B YaCTHOCTH: HAXOXKJICHUE HATYPaJIbHOW W IETION CTENeHU
3aJJaHHOTO  HEHYJIEBOTO  BEIIECTBEHHOTO 4YHCJIA; BBIYMCICHHE (PaKTOPHAJIOB;
BBIUUCIICHHE N-TO JJIEMEHTa PEKYyPPEeHTHOM TOCIIe0BaTEIbHOCTH  (HampuMep,
nocienoarenbHocTn  Pubonayun). IlocTpoeHne W aHamM3 JepeBa PEKYPCHUBHBIX
BBI30BOB. BO3MOKHOCTB 3aIMCH PEKYPCUBHBIX aITOPUTMOB 0€3 SIBHOTO MCIOJIb30BAHHS
PEKYpPCHH.



