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1. LIEJIb U 3AJJAYM OCBOEHUSI JUCLUIIIMHBI (MOYJIS)

1.1

HEHL OCBOCHHUA OUCHUIIIMHBI ABJISICTCA OCBOCHHUE OIIbITA IIOCTPOCHUSA MOJIEIEH  CIIOKHBIX 00BEKTOB
INporpaMMHpOBaHusI H BI)Ipa6OTKa NPAKTUYCCKUX HABBIKOB MUCIIOJIB30BAHUS CJIIOKHBIX AUHAMHYCCKUX CTPYKTYpP
JaHHBIX IIPU CO3JaHUHN ITPOrpaMMHBIX CUCTEM.

1.2

3aZ[a‘IaMI/I OCBOCHHA NUCHUILINHEIL ABJISCTCA:

1.3

@OpMHpOBaHI/Ie 0a30BbIX TCOPETHICCKUX HOH?{TI/Iﬁ, JIC)KaIIUX B OCHOBE ITpoLecca paSpa6OTKI/I AJITOPUTMOB TIpH PCIICHNU
MAaTCMaTHYCCKHUX 3a1a4,

1.4

KOHCTPYHUPOBAHHE M HCIIOIb30BAHAE CIOXKHBIX (IMHAMHIECKNX) CTPYKTYp JAAaHHBIX C TOMOIIBIO MOJEIH (TapaJnurMbl)
abcTpaxTHOro tuna fanHbx (ATH):cnenupukanus — npeacTaBleHUe — peaau3alus;

1.5

(hopMHEpOBaHUE MPECTABICHUS U 3HAHUS 00 OCHOBHBIX KJIaccaX aJlrOPUTMOB (TIOMCKa, KOIUPOBaHUS (CoKaTHA) TaHHBIX,
OBICTPOTO MOKCKA, COPTUPOBKH ), HCHOJIB3YEMBIX B HUX CTPYKTYpax JaHHBIX M OOLIMX CXeMax pelleHHs pU3NIecKHux 3a1ad
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 JUCHHUTIIUHBI (MOJYJISI) B CTPYKTYPE OBPA30BATEJBHOM 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, BBCACHHUE B IICAArOTHYCCKYIO NEATCIbHOCTD

2.13

OCHOBBI IPOrPaMMHPOBAHUS

2.2

JMCIMIUIMHBI M PAKTHKH, /ISl KOTOPBIX OCBOEHHE JAHHOM TUCIHMIIHHBI (MOTYJIsI) HEOOXOIHMO KaK
npeAlIecTBYOLIee:

2.2.1

Kitaccuueckas MexaHuka

222

MonekyssipHas (U3HKa U TEPMOJHHAMUIKA

223

Teopus mpeoOpazoBaHMil TIIOCKOCTH

224

Teopus ancen

225

AObcTpakTHas ¥ KOMITBIOTEpHas anreopa

226

BO3paCTHa$I IICUXOJIOTHUA U II€AarorudcCcKkas rCuxoJIorus

227

JluckpeTHas MareMaTuka

2238

JuddepeHuunanpHbie ypaBHCHHS

229

KonctpykrusHas reomerpus

2.2.10

MeTO,HI/IKa O6y‘leHI/IH MaTEMaTUKE

22.11

Heaaromqecxne TCXHOJIOT'UH

2212

CucreMbl KOMIIBIOTEPHOH anreOpsl

2213

VYyebuas IMMPpaKTHUKa I10 MOJYYCHUIO IEPBUIHBIX HpO(beCCI/IOHaJ'IBHLIX yMeHI/IfI Y HAaBBIKOB, B TOM YHUCJIC ICPBUYHBIX yMeHI/Iﬁ u
HAaBbLIKOB Hay‘{HO-HCCHCZlOBaTCHbCKOI}’I JCATCIIbHOCTHU (pClHCHI/IC MaTEeMaTU4YCCKUX 3aaaq)

2.2.14

UucnoBble CUCTEMBI

2.2.15

DNIEeKTPUUYECTBO U MarHeTHU3M

2.2.16

JuddepennpanpHoe ucuucaeHue GyHKIMNA HECKOJIBKUX MEPEMEHHBIX

2.2.17

Maremarudeckas Joruka u TCOpUA AJITOPUTMOB

2.2.18

Meronuka oOyueHus: pusnke

22.19

MCTO)IBI TICUXOJIOro-neAarorudeCKoro ucCicaoBaHus

2.2.20

OcHoBaHHS TCOMETPUHN U HECBKIINIOBA IT'€OMETPHUSA

2221

Craructuueckas Gusnka

2222

Baser nanneix B husuke

2223

Onruka u CTPOCHHUE aTOMa

2224

IIpoexTuBHas reomeTpus

2225

Teopus psanos

2.2.26

Y4eOHas NpaKkTHKa 110 OJYYESHHUIO TIEPBUYHBIX TPO(HECCHOHATBHBIX YMEHHH U HABBIKOB, B TOM YHCIIC TIEPBUYHBIX YMEHUH U
HaBBIKOB Hay4HO-HCCIIEA0BATEIbCKON NEATEIBHOCTH

2227

QHGKTpOI[I/IHaMI/IKa

2228

JlMarHocTHKa MpeaMEeTHBIX U METAaPEIMETHBIX Pe3yIbTaTOB O0YUCHHUS 110 MaTeMaTHKe




2.2.29

JuddepenunanpHas reoMmeTpus

2.2.30

3a7a4y NOBBIIEHHON TPYJHOCTH IO (hU3UKE

2231

W36paHHbIE BOIIPOCHI TE€OMETPUU

2232

KommbrorepHoe MoaeanpoBanue (pU3HYECKUX MPOLECCOB

2233

OnuMIagHbIe 3a1a9K N0 GU3NKe

2234

JlMarHocTHKa MpeIMEeTHBIX U METAIIPEAMETHBIX Pe3yIbTaToB 00yUYeHHs 110 QU3UKe

2235

KBanToBas MexaHuka

2.2.36

KypcoBas paboTa o maremMaTuke

2237

Meroauka 00yueHHsI aCTPOHOMHU B IIKOJIE

2.2.38

OopazoBatenbHas pOOOTOTEXHHKA BO BHEYPOUHOH AEATEIBHOCTH

2.2.39

ITpoexTupoBaHue HHGOPMALUOHHBIX CUCTEM 1O (pu3UKe

2.2.40

HpOI/I3BOI[CTBeHHa$I neaarorndeckas mpakTruka B MIKOJIC 110 MaTEMAaTUKE U (1)1/131/11(6

2241

PoGoToTexHuKa B IIKOJIBHOM Kypce (GU3UKH

2242

CrnenuanbHbIe METOABI PEIICHHUS 3a1a4 1Mo (HHU3HUKe

2243

Teopust BeposSITHOCTEH 1 MaTeMaTUYEeCKasi CTATUCTUKA

2.2.44

dusurka sAApa U 3JICMCHTApHBIX YaCTUL]

2.245

3KCHepI/IM€HTaHLHaH (1)1/131/11<a JUI MiIaIIX IIKOJIBHUKOB

2.2.46

AcTtpoHOMUS

2247

Actpoduzuka

2248

BrruncanTenbHBIN SKCIIEPUMEHT B (DH3HKE

2.2.49

I/I36paHHLIe rjiaBbl METOJJUKH O6y'{€HI/I$[ MaTeMaTHuKEe

2.2.50

I/I36paHHLIe rJ1IaBbI BHCMCHTapHOIZ MaTEéMaTUKU

2251

Hcropuueckue acrieKTsl GU3UKH

2252

Ucropus maTematuku

2253

Kypcosas pabora mo ¢pusnke

2254

Metoanka 00y4eHus: MaTeMaTHKe JIeTel ¢ 0COOBIMU 00pa30BaTEILHBIMH TOTPEOHOCTIMU

2.2.55

Meroauka oO0yueHus pusuke aeTei ¢ 0coObIMH 00pa30BaTEIbHBIMU IOTPEOHOCTSIMU

2.2.56

MyJII)TI/IMeZ[I/Ia TEXHOJIOT'HH B OGpaSOBaHI/II/I

2.2.57

MynbTHMeINa TEXHOJIOTHH B 00y4YeHHn Qusnke

2.2.58

IIpoexTrpoBaHue 1 HCCIeNOBaHUE 3a7ad ¢ IPUMEHEHHUEM BUPTYaIbHOI0 KOHCTpyKTOpa "YKuBas matemaruka"

2.2.59

HpOI/ISBOIlCTBCHHaﬂ neaarornyeckas nmpakTuka

2.2.60

Pemenue OJIMMIIMAJHBIX 3a/1a4 110 MAaTEMAaTHUKE

2.2.61

CHGLII/IaHLHLIe METOJbI PEHICHNUA MATEMATHYCCKUX 3a1a4

2.2.62

Teopust GYHKIUI KOMIICKCHOH ITEpEeMEHHOM

2.2.63

BrruuciaurenbHas MaremMaTUKa

2.2.64

3ammra BBITYCKHOW KBANU(UKAIOHHOM paboThl, BKIIIOYAs MOJITOTOBKY K MPOLEYPE 3alIUThI U MPOLEAYPY 3aIIUThI

2.2.65

Meroab! MaTeMaTHUECKOH HU3UKU

2.2.66

HeCTaHZ[apTHLIe METOAbI PCHICHUA MAaTEMATUICCKUX 3aav

2.2.67

IIpakTHKyM IO PELICHHUIO 3a/1a4 C ITapaMeTpaMu

2.2.68

IIpakTukym no ¢gusuke ¢ NPUMEHEHHEM BUPTYaIbHOM JJabopaTopun

2.2.69

HpOI/I?)BOJICTBCHHa}I npeaauIIIOMHas IMpaKTUKa

2.2.70

IIpuknanneie 3a1auu B MaTeMaTUYECKOM aHAIN3€E

2271

HpOI/I3BOZ[CTB€HHa$[ MpaKTUKa HAYYHO-UCCIICAOBATCIIbCKAA pa60Ta

2272

COBpeMeHHLIe Cp€ACTBa OLICHUBaHUA PE3YJILTATOB 06yquI/1$1

2273

TecToBBIE TEXHOIOTHU B 00Y4EeHUN

2274

Du3nuecKui NPaKTUKYM

2275

YucneHHble METOAbI

3. INTAHUPYEMBIE PE3YJIbTATBHI OBYYEHMSA MO KAXKJION JUCHUTIIMHE (MOYJIIO),

OBECHEYNBAIOIIUE JJOCTHXEHUE IJIAHUPYEMBIX PE3YJIbTATOB OCBOEHHUS OFPA30BATEJILHOM

ITPOI'PAMMBI

IIK-2: cnocoOHOCTHLIO HCNO0JIB30BATH COBPEMEHHbIC METOAbI H TEXHOJOIMH Oﬁy‘leHl/Ifl U THATHOCTUKH




3HaTh:

COBpPEMCHHBIC METOAbl 1 TEXHOJIOTUHN 06y‘IeHI/I$[ U TUarHoCTUkKu,

OCHOBBI IPUMEHECHNSA COBPEMEHHBIX METOJOB U TEXHOJIOTHI O6y‘IeHH}I 1 TUAarHOoCTUKHU B 3aBUCUMOCTH OT
06pa30BaTeJ’ILHLIX 3ajay rneaarora,

TEOpEeTHYECKUE U MPUKIIAJHBIE XapaKTEePHCTHKN 1 KPUTEPHHU pa3pabOTKH COBPEMEHHBIX METOAOB U TEXHOJIOTHH
00y4yeHus: M JUarHOCTHUKH.

YMeThb:

B nienmom YCOEIHOE, HO p€IIaTh TUITOBBIC 3a1a9U ONITUMHU3AIINN, IPUMEHATH OCHOBHBIC MECTOAbI ONITUMHU3AINA IJISL
peuieHus NpUKIaAHbIX 3a4a49. JOIMYCKAOTCs CYIIECTBCHHBIC OIIMOKH IIpy peUICHUHU 3aaa4,

B uenom ycneniHoe, Ho coAepiKaliee OTACIbHBIC r[po6em)1 YMEHUE pelIaTh ONITUMHU3AIUOHHBIC 3a/1a4H, IIPUMCHATH
METOABI ONITUMHU3AINN JUIA PCIICHUSA ITPUKIIAAHBIX 3a1a4
I[OHyCKa}OTCSI HCKOTOPBIC OIIMOKH IIpu pCIICHUHU 3a/1a4

C(pOpMPIpOBaHHOC YMEHHUE p€lIaTh TUIIOBBIC ONITUMHU3AIUOHHBIC 3aJ1a4u, IPUMEHATH METOABI ONITUMU3ALIN IS
peuieHus NpuKIaaHbIX 3a1a4.

Baagers:

HaBbIKaMM OLICHKHU IMPEUMYIICCTB 1 HEAOCTATKOB HCII0JIB30BaAHNUA COBPEMEHHBIX METOI0OB U TEXHOJIOTHI o6yquH;1 nu
JUarHoCTUKH, UCXO/Js U3 KOHerTHOﬁ y‘{e6H0ﬁ CHUTYyalluu Ha ypPOKeE,

HaBbIKaMH HUCIIOJIB30BaHUS COBPEMCHHBIX METOIOB K TEXHOJIOTHI O6y‘I€HI/I${ W TUArHOCTUKH JJII JOCTHXKCHUA
KOHKPETHBIX eyeu 06y‘{€HI/IH 1 pa3BUTUA o6y'{a}0umxc;1,

HaBBIKaMH [TPOEKTHPOBAHUS YUE€OHOW CUTYallny Ha YPOKE C UCTIOJIb30BAaHUEM COBPEMEHHBIX METOJIOB U TEXHOJIOTHI
00ydJeHus M TMarHOCTHKH,

MK-4: cnioco0HOCTHI0 UCTI0JIB30BAaTh BO3MOKHOCTH 00Pa30BaTeIbHOI Cpelbl A5 JOCTHKEHHS JJUYHOCTHBIX,
MeTanpeJIMeTHbIX M MPeIMEeTHBIX pPe3y/IbTaTOB 00y4eHHs M o0ecnedeHHs KauyecTBa y4e0HO-BOCIIMTATE/LHOI0 IIpouecca

CpeacTBaMu IpenoaaBaeMbIX NIPEAMETOB

3HaTb:

B IICJIOM 3HA€CT BO3MOXXHOCTH o6pa3013aTenLH0171 Cpeabl st TOCTHXKCHUA JIMYHOCTHBIX, MECTAITPECIAMETHBIX U
MpEeAMETHBIX PE3YJIbTATOB O6y‘I€HI/I$[ 1 00€CTICUeHHS KaueCcTBa y'{€6HO-BOCHI/ITaTCJ'II>HOFO nponecca CpeaACTBaMu
IperogaBacMbIX IIPECAMETOB,

3HAeT BO3MOXXHOCTH 00pa30BaTEILHON CPEJIbI IS TOCTHIKEHHSI TMYHOCTHBIX, METAIIPEMETHBIX U TPEIMETHBIX
pe3yiIpTaToB 00YYEHUS U 00ECTICYCHHUS KauecTBa y4eOHO-BOCITUTATEIBHOTO IPOLIECCca CPEACTBAMH MPETI0IaBACMbIX
MPeIMETOB,

B ITOJTHOIT Mepe 3HaeT BO3MOXKHOCTH 00pa30BaTEeNbHON CPEIbl [UT JOCTIDKEHHS IMYHOCTHBIX, METAPEIMETHBIX 1
IpEeMETHBIX PE3YyNbTaTOB 00YUeHHs U 00ecIIedeH sl KauecTBa yueOHO-BOCIIUTATEILHOTO IIPOLEcca CPEACTBAMU
IPENoJaBaeMbIX IIPEIMETOB.

YMeTh:

B [IEJIOM yMEeT HCHOIIb30BaTh BO3MOXKHOCTH 00pa30BaTENHON CpeIbl Ul JOCTIKEHHS THIHOCTHBIX,
MeTaNnpeIMETHBIX U IPEIMETHBIX PEe3yIbTaTOB 00yUeHUs U 00ecIieueHNs KadecTBa y4eOHO-BOCIIUTATEILHOTO
IpoIiecca CpeACTBAMH IIPENOJaBAEMBIX NIPEIMETOB,

YMEECT UCTIOJIb30BaTh BO3MOKHOCTHU 06pa303aTeanoi/’1 Cpeabl st JOCTHXKCHUA JIMYHOCTHBIX, MCTAITPECAMETHBIX U
MNPpEAMETHBIX PE3YJIbTATOB OGy‘IeHI/IH 1 00ecTIcUeHHs KauecTBa y‘Ie6HO—BOCHI/ITaTeJIBHOI‘O mnponecca cpeacTBaMu
MnpernoaaBacMbIX IMPEAMETOB,

B MOJIHOU MEPC YMECT UCII0JIB30BaTh BO3MOXKXHOCTHU 06pa3OBaTCJ'leOI7I Cpe€abl Il JOCTHKCHUSA JIMYHOCTHBIX,
METANIpE€AMETHBIX U IPEAMETHBIX PE3YJIbTATOB O6y‘IeHI/I}I 1 00ecTIcUeHHs KauecTBa y‘-Ie6HO—BOCHI/ITaTeHLHOI‘O
rnpounecca CpeaACTBaMu MpernogaBacMbIX NMMPEAMETOB.

Baanern:

B IICJIOM BJIaACET CITOCOOHOCTBIO MCIIOIH30BATh BO3MOKHOCTH o6pa3013aTean0f/'1 Cpeabl st TOCTHKCHUA
JIMYHOCTHBIX, MECTAIPCAMETHBIX U MMPECAMETHBIX PE3YyJIbTATOB O6y‘lGHI/I$[ 1 00eCIICUCHHS KauecTBa y‘Ie6HO—
BOCIIUTATCIIBHOT'O ITPOLecca CPEACTBAMU IMPETIOAaBaCMbIX ITPCIAMETOB,

BJIaJIeeT CIIOCOOHOCTHIO HCIIOJIL30BATh BO3MOXKHOCTH 00pa30BaTeIbHON Cpeabl Al JOCTXKEHUS IMYHOCTHBIX,
METaIpeJMETHBIX U MPEIMETHBIX Pe3yIbTaTOB 00y4eHHUsS U 00ecredeHus KayecTBa y4eOHO-BOCITUTATEIILHOTO
mpolecca CpeACTBAMH IPENOJaBaeMbIX IPEIMETOB,

B MOJIHOM MEpPE BIa€CT CITOCOOHOCTHIO MCIOIb30BaTh BO3MOKHOCTH 06paSOBaT€J'ILHOI71 Cpeabl I JOCTHXKCHUSA
JIMYHOCTHBIX, METAIPEAMETHBIX U IPCAMETHBIX PE3YJIbTATOB O6y‘{CHI/I$[ 1 00€ecIeueHns KauecTBa y‘{C6HO-
BOCIIMTATCJIBHOIO ITpoLecca CpeACTBAMHU NPETIOJaBAEMbBIX IIPEIMETOB.

ITIK-11: roTOBHOCTBIO HCIOJIL30BATh CHUCTEMATU3UPOBAHHDbIC TCOPETHYICCKHE U MPAKTHYECCKNE 3HAHUSA /1JI1 IOCTAHOBKH U

peleHus UccleoBaTeIbCKUX 3aa4 B 00J1aCTH 00pa3oBaHus

3HaTh:

OCHOBBI TCOPHUH U NPAKTUKHU JJI IOCTAHOBKH U PCIICHUA UCCICA0BATCIILCKUX 3a/1a4 B o0JyacTu O6pa3OBaHI/I$I,

KPpUTCPUHU OLICHKU C MO3UIHUN TECOPUU U ITPAKTUKU UCCIICAOBATCIILCKUX 3a1a4 B o0Jyactu 06p3.30BaHI/I$I,

3aKOHOMEPHOCTHU IMOCTAHOBKHU U PEIICHUA UCCIIEOBATCIIBCKUX 3a1a4 B obnactu O6p8.30BaHI/I}I.




YMeTh:

CHCTEMAaTHU3UPOBATh TEOPETUUCCKUE U TIPAKTUUCCKHE 3HAHUS JJIsl TOCTAHOBKH U PEIICHHUS UCCIISJOBATENBCKHX 32124 B
obnactu 00pa3oBaHus,

AHAJIM3UPOBATH UCCIICAOBATCIILCKUEC 3a1a49U B obmacTu 06p330BaHHH 110 3aJaHHBIM KPUTCPUAM,

OILICHUBATh UCCJICAOBATCIIBCKUC 3a1a49U B obnacTu 06pa3OBaHI/IH 110 3aJaHHBIM KPUTCPUIM.

Baagers:

HaBbIKaMH ITIOCTAHOBKU 1 PEIICHUA UCCIICAOBATCIIBCKUX 3a4a4 B obnactu 06pa3OBaHI/I}I,

HaBbIKaMH ITIOCTAHOBKU 1 PEIICHUA UCCIICAOBATCIBCKUX 3a4a4 B obmactu 06pa3OBaHI/I}I T10 3aJaHHBIM KPUTCPUAM,

pa3pa6aTI>IBaTI> IIYTU PCHICHUS UCCICA0BATCIbCKUX 3a/1a4 B o0Jyactu 06pa30BaHI/I$I,

B pe3yabTaTe 0OCBOCHHUS JUCHUILIHHBI 00y4al0LIuiics 10/KeH

3.1[3uaTn:

3.1.1{3Hath (yHHAMEHTAJbHBIE CTPYKTYPhl JAaHHBIX, HCIONb3YEMblE B COBPEMEHHOM IPOTPaMMUPOBAHHU;

3.1.2(3HaTe anrOpUTMBI 0OPAOOTKH CTPYKTYP JAHHBIX, HCIIOJIB3yEeMbIE B COBPEMEHHOM IPOrPaMMHPOBAHHH.

3.2|YMmeTh:

3.2.1|mMozmenmupoBaTh CIOXKHBIE pealbHble OOBEKTHI C MOMOIIBIO JHHAMHYECKUX CTPYKTYpP JaHHBIX;

3.2.2|ucnionb3oBaTh B pa3pabaThIBAEMOM IPOrPaMMHOM oOecriedueHHH (YHIAMEHTAJIbHBIC JIMHAMHUYECKHE CTPYKTYPHI
JAHHBIX U AJITOPUTMBI HX 00pabOTKH.

3.3|Baagern:

3.3.1|HaBbikaMu pa3paboTku mporpamMm Ha si3bike Object Pascal mnmu C#, pematommx TpeOyemble 3aauqw,

3.3.2|naBeikamMu oTIIAAKM TporpamMm Ha si3bike  Object Pascal mmm  C#.




