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1. LIEJIb U 3AJJAYM OCBOEHUSI JUCLUIIIMHBI (MOYJIS)

1.1

HEHL}O OCBOCHHMA JUCHUIUIMHBI ABJSCTCSI OCBOCHUE OIBITA IIOCTPOCHUSA MOJIEJICH CIIOKHBIX 00BEKTOB
INporpaMMHpOBaHusI H BI)Ipa6OTKa NPAKTUYCCKUX HABBIKOB MUCIIOJIB30BAHUS CJIIOKHBIX AUHAMHYCCKUX CTPYKTYpP
JaHHBIX IIPU CO3JaHUHN ITPOrpaMMHBIX CUCTEM.

1.2

3aZ[a‘IaMI/I HU3YyUCHUST JUCHUIIIINHBI ABJISACTCA:

1.3

@OpMHpOBaHI/Ie 0a30BBIX TCOPETUYCCKUX HOHﬂTHﬁ, JICKAIUX B OCHOBE IIponecca p3.3p3.6OTKI/I AJITOPUTMOB IIpH PECIICHNU
MAaTCMaTHYCCKHUX 3a1a4,

1.4

KOHCTPYHUPOBAHHE M HCIIOIb30BAHAE CIOXKHBIX (IMHAMHIECKNX) CTPYKTYp JAAaHHBIX C TOMOIIBIO MOJEIH (TapaJnurMbl)
abcTpaxTHOro tuna fansbix (AT/):cnemudukanus — OpeacTaBIeHUE — peann3alys;

1.5

(hopMHEpOBaHUE MPECTABICHUS U 3HAHUS 00 OCHOBHBIX KJIaccaX aJlrOPUTMOB (TIOMCKa, KOIUPOBaHUS (CoKaTHA) TaHHBIX,
OBICTPOTO MMONCKA, COPTHPOBKH), HCIIONB3YEMBIX B HUX CTPYKTYpPaX JaHHBIX M OOIINX cXeMaxX pelIeHus 3a/1ad Ha UX OCHOBE;

1.6

o0ydeHHe pealn3aliy TUIIOBBIX aJlTOPUTMOB M CTPYKTYpP JaHHBIX M UX MOIU(UKAIHi Ha BEIOpaHHOM pabodeM sI3bIKe
(Delphi, C#, C/C++);

1.7

Q)OpMI/IpOBaHI/Ie MPEACTABJIICHUS U 3HaHUI 00 aHAIN3€e CI0KHOCTH AJITOPUTMOB U IPpOrpamMM.

2. MECTO JUCHHUTIIINHBI (MOIY.JI5I) B CTPYKTYPE OBPA30BATEJIbHOM ITPOTPAMMBI

Lukx (paszexn) OIL: [B1.B.1IB.20

21

TpeGoBaHus K NpeABAPUTEIbHON MOATOTOBKE 00y4al0UIerocs:

2.1.1

BBonHsIi Kypc MaTeMaTHKH

212

OCHOBHI O6HI€I>1 NE€Jaroruku U UCTOpUst 06pa30BaHI/IH, BBCIACHHUE B IICAArOTHYCCKYIO OCATCIbHOCTD

2.2

JMCIMIUIMHBI M PAKTHKH, JUIsI KOTOPBIX OCBOEHHE JAHHOM TUCHMIIHHBI (MOTYJIsI) HEOOXOMHMO KaK
npeAlIecTBYOLIee:

221

Knaccnueckas MmexaHuka

222

MonekynsipHast (U3HKa U TEPMOJHHAMUKA

223

Teopust npeodpa3oBaHuil IIOCKOCTH

224

Teopwus ancen

225

AGcCTpakTHas 1 KOMITBIOTEpHAs anredpa

226

BO3paCTHaH IICUXOJIOIrus U neaarorudcckas rncuxojaorusa

227

JuckpeTHas MareMaTuKa

228

Juddepennyanbuble ypaBHEHUS

229

KonctpykrusHas reomerpus

2.2.10

MeTO,HI/IKa O6y‘leHI/IH MaTEMaTUKE

2.2.11

He,[[aI‘OI‘I/I‘IeCKI/IC TEXHOJIOT'UH

2212

CucteMbl KOMIIBIOTEPHOH anreOpsl

2.2.13

YueOHas NpaKkTUKa 110 IOJIYYESHUIO IEPBUYHBIX IPOGECCHOHANBHBIX YMEHHUI U HABBIKOB, B TOM YUCIIE IEPBUYHBIX YMEHHUN U
HABBIKOB HAy4HO-HCCIIEI0BATENbCKON AESTENbHOCTU (PEIIEHHE MAaTEMATUUECKUX 3a/1a4)

2.2.14

UucnoBble CUCTEMBI

2.2.15

3H€KTpI/I‘ICCTBO U Maru€Tusm

2.2.16

JuddepennpanpHoe ucuucaeHue GyHKIMH HECKOJIBKUX MTEPEMEHHBIX

22.17

MaremaTruyeckas JOruka u TCOpHUsA aJIrTOPUTMOB

2.2.18

Meronuka oOyueHus: pusnke

2.2.19

MGTO,HI)I NICHUXOJIOro-neaarorutd€CKoro uCCiaIcaoBaHusa

2.2.20

OcHoBaHHS T€OMETPUHN U HECBKIINI0BA T'€OMETPHUSA

2221

Craructuueckas Gpusnka

2222

ba3bl naHHBIX B Qusnke

2223

Onruka u CTPOCHHUE aTOMa

2.2.24

HpOQKTI/IBHaﬂ reoMeTpusa

2225

Teopus psnoB

2.2.26

Y4eOHas paKkTHKA 110 HOJIYYESHHUIO TIEPBUYHBIX IPOGECCHOHANBHBIX YMEHUH M HaBBIKOB, B TOM YHCJIC IEPBUYHBIX YMEHUH U
HaBBIKOB Hay4HO-HCCIIEA0BATEIbCKON NEATEIBHOCTH

2227

QHGKTpOI[I/IHaMI/IKa

2.2.28

I[I/IaFHOCTI/IKa MNpeaAMETHBIX U METAITPEAMETHBIX PE3YJIbTATOB 06yIIeHI/I$[ 10 MaT€MaTUKEC

2.2.29

JuddepenunansHas reoMmeTpus




2.2.30(3anauu MOBBIILIEHHOM TPYAHOCTH 10 (pU3nKe

2.2.31|136panHble BOIPOCHI FEOMETPUU

2.2.32|KomnbroTepHOE MOEIUPOBaHUE (PU3UUECKUX IPOLIECCOB

2.2.33|Onumnuaanbie 3a1a4uu mo Gusnke

2.2.34| InarHoCcTUKa MPEAMETHBIX U METAIIPEMETHBIX PE3YyJIbTATOB 00Y4eHUs 10 Qusnke

2.2.35|KBanToBast MexaHHKa

2.2.36|KypcoBas paboTa 1o MaTeMaTuke

2.2.37|Meroauka 00yueHUsI aCTPOHOMUU B IIKOJIE

2.2.38|O6pa3oBarenbHast pOOOTOTEXHHKA BO BHEYPOUHOH JAEATEILHOCTH

2.2.39|IIpoekTrpoBanye HHPOPMAIIMOHHBIX CHCTEM MO (DHU3HKE

2.2.40|IIpousBoacTBeHHas Melarornyeckas pakTHKa B IIKOJIE 110 MaTeMaTuke U Gu3nKe

2.2.41|PoboToTexHUKa B MIKOJIBHOM Kypce GpU3MKU

2.2.42|CrenuanbHble METOABI peIIeHHS 331a4 10 (hu3nke

2.2.43|Teopust BepOSITHOCTEH U MaTeMaTHIeCcKasi CTATUCTHKA

2.2.44|dusuka sapa M dJIeMEHTAPHBIX YaCTHII

2.2.45|9kcnepuMeHTanbHas Gu3nKa A MIIAAMINX IMIKOJIbHUKOB

2.2.46|AcTpoHOMUS

2.2.47|Actpodusuka

2.2.48 | BbIUMCITUTEIBHBIA SKCTIEPUMEHT B (PU3UKE

2.2.49|136paHHbIe TIIaBbl METOIUKH OOYUCHHS MAaTEeMaTHKE

2.2.50|136panHble IIaBbl SJIEMEHTapHON MaTeMaTUKH

2.2.51|HcTopuueckue acneKThl GU3NKU

2.2.52|WcTopust MaTeMaTHKH

2.2.53|KypcoBas pabota mo ¢pusnke

2.2.54|Metonnka 00y4eHus] MaTeMaTHKe JeTel ¢ 0COOBIMH 00pa30BaTEILHBIMH MOTPEOHOCTIMHU

2.2.55|Meronuka o6yuenus pusuke gereif ¢ ocoObMu 00pa3oBaTEIbHBIMU IOTPEOHOCTIMU

2.2.56|MynpTHMeIMa TEXHOJIOTUH B 00pa30BaHUM

2.2.57|MynbpTUMeIHa TEXHOJIOTHU B 00yUueHUr (hU3HKE

2.2.58|[IpoexTpoBanue u NCCIIEIOBAHNE 33a/1a4 C IPUMEHEHUEM BHPTYaJbHOTO KOHCTpYKTOpa "JKuBas maremarnka"

2.2.59|IpousBoacTBEHHAs MTearornyeckas pakTHKa

2.2.60|Pemenye omuMnuagHbIX 3aa4 110 MaTEMaTHKE

2.2.61|CnennanbHbie METOIBI PELICHUS! MATEMAaTHYECKUX 3a/1a4

2.2.62|Teopust GyHKIUI KOMILICKCHOH ITEpEeMEHHOM

2.2.63|BerunciauTenbHas MaTeMaTHKa

2.2.64|Yucnennpie METOIBI

2.2.65|Meroap! MaTeMaTHUECKON HU3UKU

2.2.66|HecranmapTHble METOIbI pEIICHUS MATEMAaTHYECKUX 33124

2.2.67|I[IpakTuKyM MO peIIeHuto 3a1ad ¢ mapaMeTpaMu

2.2.68|IIpakTiKyM 1O (pH3HKE C IPUMEHEHHEM BUPTYAILHOM JTabopaTopuu

2.2.69|IIpousBoacTBeHHas IPeAJUIIIOMHAsT IPAKTUKA

2.2.70{IIpuknagHble 3aa4u B MAaTEMaTHUECKOM aHaIN3€e

2.2.71|IIpousBoacTBEeHHAs IPAKTHKA HAyYHO-UCCIEA0BaTeNIbCKas paboTa

2.2.72|CoBpeMeHHbIE CpeACTBa OLICHUBAHUS PE3YJIBTATOB 00YUEHHS

2.2.73|TecroBble TEXHOJIOTHU B 00yUEeHUH

2.2.74|Duznueckuit NpakTUKYM

2.2.75|3amuTa BRITYCKHON KBaMU(UKAIIMOHHON paboThl, BKJIIOYAs MOATOTOBKY K IPOLEIyPe 3alIUThl ¥ HPOLERYPY 3aIIUTHI

3. INIAHUPYEMBIE PE3YJIbTATHI OBYYEHUSA MO KAXKIOW JUCIHUIIIMHE (MOYJIIO), .
OBECIHEYMBAIOIINME JOCTHXXEHHUE INJIAHUPYEMBbIX PE3YJIbTATOB OCBOEHHUS OBPA3OBATEJIbBHOHU
IMPOI'PAMMBbI

TIK-2: cnoco0HOCTBIO HCIOIb30BATH COBPEMEHHbIC ME€TOAbI H TEXHOJOINHN Oﬁy‘lel{l/lfl H JTHAIHOCTHUKHU

3HaTh:

COBPEMCHHBIC MECTOAbI U TEXHOJIOTUHN 06y‘{eHI/I$I U JUarHOCTUKHU,




OCHOBBI IIPUMEHCHNS COBPEMEHHBIX MCTOIOB U TEXHOJIOTHI 06yqu1/1;1 1 TUAarHOCTUKH B 3aBUCHMOCTHU OT
06paBOBaTeJ'II>HI>IX 3aja4 rneaarora,

TCOPCTUUCCKUC U MNPUKIIATHBIC XapaKTCPUCTUKN U KPUTCPUHN paBpaGOTKI/I COBpPEMCHHBIX METOJO0B 1 TEXHOJIOTUH
O6y‘{eHI/IH U TUAarHOCTUKH.

YMeTh:

B nenom ycnenHoe, HO pemarh THIIOBBIE 33ja4d ONTUMHU3AIMH, IPUMEHSATh OCHOBHBIE METO bl ONTHMHU3AIMH IS
penIeHus IPUKIaHBIX 3aa4. JOIIYCKAIOTCs CYIECTBEHHBIE OITMOKY IPH PeLIeHUH 3a1ad,

B nenom ycnenrnoe, HO copepykaliee OTAeIbHbIe MPOoOebl YMEeHHE pelaTh ONTUMHU3AIMOHHBIE 33124, IPUMEHSTh
METO/Ibl ONTUMU3ALUHI IS PELICHUS
MIPUKJIAHBIX 33/1a4. JomycKaloTCss HEKOTOpbIe OIIMOKH MY PELISHNH 3a1a4,

C(i)OpMHpOBaHHOC YMEHUE pelIaTh TUIIOBbIC ONITUMNU3ALMOHHBIC 3a1a1, IPUMEHATH METOAbl OITUMU3AIIUN IS
PCIICHUA NMPUKIIAAHBIX 3a1a4.

Baanern:

CHOCOOHOCTBIO pa3pabaThIBaTh , BHEAPATH U aJallTHPOBATH MPHUKIIAJHOTO IPOrPaMMHOTO 00eCIeYeH S

MNpUHOUIIaMU IPOCKTHPOBAHUA U KOHCTPYUPOBAHUS IPOIPAMMHOI0 06eCHe‘{eHI/I$I;

HaBBIKaMH Pa3padOTKH U OTIAAKH IPOrPAMM.

[K-4: cioco0HOCTHI0 UCTI0IB30BATh BO3MOKHOCTH 00Pa30BaTeIbHOI cpelbl A5 JOCTHKEHHS JJUYHOCTHBIX,
MeTanpeJIMeTHbIX M MPeIMETHBIX Pe3yJbTATOB 00y4YeHHs U o0ecnieyeHHsl KauecTBa y4eOHO-BOCIIMTATE/ILHOI0 IIpouecca
cpeIcTBaMH NPeNnoJaBaeMbIX NMPeIMeTOB

3HaTb:

B IICJIOM 3HACT BO3MOXXHOCTH 06pa30BaTeJ’ILHOI71 Cpe€abl 1A JOCTUKCHUSA JIHMIYHOCTHBIX, METAIPEIMCTHBIX U
NPpEeAMETHBIX PE3YJIbTATOB O6y‘I€HI/I${ 1 o0ecreueHHs KauecTBa y‘I€6HO-BOCHI/ITaTeJ'ILHOFO Ipounecca cpeacTBaMu
IIpeTIoaBaCMbIX ITPECAMETOB,

3HAET BO3MOXXHOCTH 00pa30BaTEIbHON CPEJIbI IS TOCTHIKECHUSI IMYHOCTHBIX, METANPEIMETHBIX U TIPEAMETHBIX
pe3yabpTaToB 00y4deHus: 1 00eCIIeYeHUs KauecTBa yueOHO-BOCIIMTATEIBHOTO MPOIIecca CPEACTBAMH MIPETI0IaBaeMbIX
MPEeIMETOB,

B ITOJTHOM MEPE 3HACT BO3SMOKHOCTH 06pa3OBaTeJII>HOI>'I Cpe€abl Il TOCTMKCHUA JIMYHOCTHBIX, METAITPECAMETHBIX U
NPpEeAMETHBIX PE3YJIbTATOB 06y‘{eHI/IH M 00eCIICUeHHS KaueCTBa y'{€6HO-BOCHI/ITaTeJ'ILHOFO Inpouecca CpeaACTBaMu
IIpETIoAaBaCMbIX ITPCIAMETOB.

YMeTb:

B 11€JI0M yMEET HCII0JIb30BaTh BO3MOKHOCTH 00pa30BaTeIbHOM Cpebl A1 JOCTUXKEHUS IMYHOCTHBIX,
MeTalpeIMETHbIX U IPEJMETHBIX PE3YJIbTaTOB 00yUEeHUs U 0OecIeueH s KauyecTBa yIeOHO-BOCTIUTATEILHOIO
IIpo1ecca CPeACTBAMU NPETNIOaBAEMbIX IIPEAMETOB,

YMECT UCIIOJIb30BaTh BO3MOXXHOCTHU 06p330BaT€HbHOﬁ Cpe€abl Il JOCTUKCHUSA JIMYHOCTHBIX, MCTAITPECAMETHBIX U
ONpEAMETHBIX PE3YJILTATOB 06yqu1/1$1 u obecrieueHus Ka4yecTBa y‘leGHO—BOCHI/ITaTSHI)HOFO npounecca cpeacTBamMu
npernoaaBacMbIX IMMPEAMETOB,

B MMOJIHOM MEPE YMCCT UCIIOJIB30BaTh BO3MOXKHOCTHU 06pa301aaTeanoﬁ Cpe€Abl 11l JOCTHKCHUSA JIMYHOCTHBIX,
MCTAIPpE€AMETHBIX U IPEAMCETHBIX PE3YyJIbTATOB O6y‘I€HI/IH u obecrieueHus Ka4yecTBa y‘Ie6HO—BOCHI/ITaTeHLHOFO
nponecca CpeacTBaMu NNpenoJaBacMbIX NMpeaAMETOB.

Baagertn:

B IICJIOM BJIaACCT CITIOCOOHOCTBIO MCIOJB30BaTh BO3MOKHOCTH 06pa3033Tean01?1 Cpeabl MJIst TOCTUKCHUA
JIMYHOCTHBIX, METAIIPECAMETHBIX U IIPEAMETHBIX PE3YJILTATOB O6y‘-I€HI/I$I u obecrieueHus Ka4yecTBa y‘Ie6HO—
BOCIIUTATECJIBHOI'O ITPOLECCa CPEACTBAMU TIPETIOAaBaCMbIX IPEIMETOB,

BJIafieeT CIIOCOOHOCTBIO MCII0JIB30BAaTh BO3MOXKHOCTU 00pa30BaTEeIbHON Cpebl IS JOCTXKEHUS IMUHOCTHBIX,
METarpeaIMETHBIX U IIPEIMETHBIX pe3yabTaToB 00ydeHus 1 00ecredeHus KauecTBa y4eOHO-BOCTIUTATEIbHOTO
Iporecca CpeACTBAMH MPETO1aBaeMbIX IPEIMETOB,

B TIOJTHOM MEpPEC BJIAICET CITIOCOOHOCTBIO HCIIOIh30BaTh BO3MOYKHOCTH 06paBOBaT€JII>HOI>‘I Cpe€abl AJid JOCTUKCHU A
JIMYHOCTHBIX, METAIIPEAMCTHBIX U MPEAMETHBIX PE3YJIbTATOB O6y‘{€HI/IH H 00ecTieueHHsI KayeCcTBa y‘IC6HO-
BOCIIUTATCIIBHOTO MTpOLECCa CPpEACTBAMHU IIPENIOAaBACMbIX ITPEIMETOB.

MK-11: roTOBHOCTBHIO HCNIOJIB30BATH CHCTEMATH3MPOBAHHbIE TEOPETHYECKUE M MPAKTHYECKHE 3HAHNUSA /1)1 TIOCTAHOBKHU U
pelIeHus uccjaeaoBaTeIbCKUX 32/1a4 B 00J1aCTH 00pa30BaHuA

3HaTh:

B IICJIOM 3HACT CIIOCOOBI peajin3ann METOJUICCKUX MO,Heﬂeﬁ, TEXHOJIOTUH U IpUcMOB O6yIIGHI/I$I, K aHaJIn3y
PE3YyJIbTAaTOB MPOLECCAa UX UCIIOJB30BaHUA B OPTaHU3alUAX, OCYIICCTBIAIOIINX O6pa3OBaTeHBHyIO JCATCIBbHOCTD,

3HAET CIIOCOOBI peanu3aluy MEeTOINUECKUX MOJENICH, TEXHOTIOTHI 1 IPUEMOB 00YUEHHMS, K aHANN3y Pe3yIbTaTOB
IpoLecca UX UCIOIb30BAHUS B OPraHU3aLUX, OCYLIECTBISIOMMNX 00pa30BaTENbHYIO IESITEIbHOCTD,

B IIOJIHOI Mepe 3HAeT CHOCOObI peaIu3aniul METOJUIECKUX MOAEINICH, TEXHOIOTHH 1 IPUEMOB 00Y4EHHUs, K aHAIU3Y
PE3YJIBTATOB MPOLECCA UX UCIOJIb30BAaHUS B OPraHU3alMAX, OCYIECTBISIOIUX 00pa30BaTENbHYIO AEATEIBHOCTD.

YMeTh:




CHCTEMAaTH3HPOBATh TEOPETHUCCKUE U TIPAKTHUECKIE 3HAHUS TS IOCTAHOBKH M PEIICHHUS UCCIIEA0BATEBCKHX 3a/1a4 B
obnactu 0oOpa3oBaHus,

B 1IEJIOM yMeeT pa3pabaTbiBaTh U peali30BbIBATH METOANYECKUE MOJIENH, TEXHOJIOIMH U IPUEMOB 00yUYeHHUs, K
aHaIN3y Pe3yJIbTaTOB MPOILECcca UX UCTIONb30BAHUS B OPTaHU3ANNX, OCYLIECTBISIONINX 00pa30BaTeIbHYIO
JIeSITeIbHOCTb,

B IIOJTHOM Mepe  yMeeT pa3pabaThiBaTh M pealIn30BbIBATh METOJMUECKHE MOJIENH, TEXHOJIOTUU U NPUEMOB 00y4YeHHUs, K
aHaIN3y PE3yJIbTaTOB MPOLECCa X UCIIOIB30BAHMUS B OPraHU3aALMX, OCYIECTBISIONIX 00pa30BaTeNbHYIO
JIeSITeIbHOCTb.

Baanern:

B 1I€JIOM BJI3JICET HABBIKAMU pealIU3allMi METOINYECKUX MOJIeIICH, TEXHOJIOTHII U IPUEMOB OOYyUEHHsI, K aHAJIHU3Y
PE3yNIBTAaTOB MPOLIECCa X UCIIOIB30BAHMS B OPTaHU3AIMAX, OCYIIECTBILIONIIX 00pa30BaTeIbHYIO AESTENEHOCTD,

BJIaJIeeT HABBIKAMH PEAT3aLUH METOIMYECKUX MOJIEIIeH, TEXHOJIOTHH M MPUEMOB O0YUEHHs, K aHAIN3Y Pe3yIbTaTOB
IpoIiecca UX UCIOJIb30BaHUS B OPraHU3alUsIX, OCYIIECTBIISIONINX 00pa30BaTeNbHYIO e TeIbHOCTD,

B IIOJIHOM Mepe BIIa/IeeT HaBbIKAMH peasii3allii METOIUYECKUX MOJIeJIel, TEXHOIOTUI U NPUEeMOB 00y4eHUs, K
aHaIN3y Pe3yJAbTATOB MPOLECCca X UCIIOIb30BAHMUS B OPTaHU3aNUX, OCYIIECTBISIONNX 00pa30BaTeNbHYIO
JIeSITeIbHOCTb.

B pe3yabTaTe ocBOeHHUS TMCHUILIAHBI 00yYaIOLIUIiCS 0/ KeH

3.1{3natn:
3.1.1{3Hath QyHAaMEHTANbHBIE CTPYKTYPHl JaHHBIX, UCIIOJIBb3YEMbIE B COBPEMEHHOM IPOrPAMMHPOBAHHM;
3.1.2{3HaTh anropuT™MbI 00PaOOTKH CTPYKTYP NAaHHBIX, HCIOJIB3yeMbIE B COBPEMEHHOM IPOTPaMMHUPOBaHHU.
3.2(YmeTh:
3.2.1|MomenupoBaTh CIOXKHBIE peanbHble OOBEKTHI C MOMOIIBIO JUHAMUYESCKUX CTPYKTYP JAHHBIX;
3.2.2|ucnonp30BaTh B pa3pabaThiBacMOM TMPOrPaMMHOM obOecredeHrHn (yHAaMEeHTaIbHbIE JHHAMUYECKHE CTPYKTYPHI
JAHHBIX U AITOPUTMBI KX 00pabOTKH.
3.3|Baagetn:
3.3.1|HaBbikaMu pa3paboTku mnporpamMm Ha sizbike Object Pascal unmn C#, pematomux TpeOyemble 3amauy;
3.3.2|HaBbIKaMu OTNIa/IKK porpamm Ha s3bike  Object Pascal wmn  C#.




