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1. LIEJIb U 3AJJAYM OCBOEHMS JUCUIIIMHBI (MOLYJIST)

1.1

Llens ocBOEHMS IUCUMILIMHEL: (OPMHUPOBAHUE Y 00YJAIOIIUXCS CHCTEMAaTHIECKIX 3HAHHUH B 001aCTH MaTeMaTHIECKOTrO
aHanu3a, (JopMHpOBaHHE y 00yUYarOIUXCsl CIIOCOOHOCTH  HCIOJIb30BaTh €CTECTBEHHOHAYYHbIE M MATEMaTHYECKHE 3HAHUS

1.2

3aga4n OCBOCHUS TUCITUTUIHHBI:

1.3

O3HAKOMIJICHUEC 06y'{aro1111/1xc51 C OCHOBaMH MAaTEMaTHYCCKOT'O aIrrapara, HCO6X0)II/IMOI"O JUISL U3YyYCHHUS MaTeMAaTUYCCKUX
JUCHUIUIMH JAHHOTO HAITPaBJICHUSA ITOATOTOBKHU,

1.4

Pa3sBUTHEC JIOTHYECKOTO U aJITOPUTMHUICCKOTI'O MBIIIJICHUS, aGCTpaKTHOFO MBINUICHUSA, YMCHHUA CTPOTO HU3JIaraTb CBOU
MBICJIN,

1.5

pa3BUTHE Y 00YJarOMMXCsI HABBIKOB MaTEMaTHUECKOTO MOACIUPOBAHHS MPHUKIATHBIX 331]a9 COBPEMEHHOTO
UH()OPMAIIMOHHOIO IPOCTPAHCTBA.

2. MECTO JUCHHUTIIUHBI (MOJYJISI) B CTPYKTYPE OGPA3OBATEJILHOM ITIPOT'PAMMBI

Huxn (pasgemn) OIT: |B1.B.I[B.O3

21

TpeGoBaHus K NpeABAPUTEIbHON MOATOTOBKE 00y4al0UIerocs:

2.1.1

Teopust BeposSTHOCTEH 1 MaTeMaTHIeCKasi CTATUCTHKA

2.12

JuddepenuunansHasi reoMeTpus

2.1.3

Teopus psanos

2.14

JuddepennyansHoe ucuuciaenue GyHKIMNA HECKOJIBKUX ITePEMEHHbBIX

2.1.5

Maremarudeckas Joruka u TCOpUs aJiIrOPUTMOB

2.1.6

JuckpeTHast MaTeMaTruKa

2.1.7

JuddepeHuunanpHpie ypaBHCHHS

2.1.8

YucnoBble CUCTEMBI

2.19

AcTtpoHOMUS

2.1.10

Actpodusuka

2.1.11

I/I36paHHLI€ TJ1aBbl METOAWKH O6y‘~IeHI/I}I MaTEeMaTHuKE

2.1.12

I/I36paHHLIC T'JIaBbI 3H6M6HTapHOfI MAaTEMATUKH

2.1.13

Kypcosast pabota no ¢usuxe

2.1.14

MyJ'[bTI/IMCZlI/Ia TCXHOJIOTHU B 06pa3013a1-11/u/1

2.1.15

MynbTHMeINa TEXHOJIOTHH B 00y4YeHHn Qusnke

2.1.16

IIpoexTrpoBaHue 1 HCCiIeOBAaHUE 3a7ad ¢ IPUMEHEHHUEM BUPTYaIbHOIO KOHCTpyKTOpa "YKuBas matemaruka"

2.1.17

HpOI/I3BOI[CTB6HHa$I negarornyeckas nmpaxkTuka

2.1.18

Pemenue OJIMMIIMAJHBIX 3a/1a4 110 MAaTEMaTHUKE

2.1.19

CHCLU/IaJ'l])H])IC MCETOJBI pCHICHUA MaTEMAaTHICCKUX 3a1a4

2.1.20

Teopust GYHKIUI KOMIICKCHOH MTEpEeMEHHOM

2.1.21

I[I/IaFHOCTI/IKa NpEAMETHBIX U METAIIPCAMETHBIX PE3YyJIbTATOB O6y‘IGHI/I$[ 8 (0) (1)I/I3I/IK6

2.1.22

KBaHTOBass MexaHHKa

2.1.23

KypcoBas pabora o MmatremMaTuke

2.1.24

Meroauka 00yueHUsI aCTPOHOMHUU B IIKOJIE

2.1.25

O6pa3oBaTenbHast pOOOTOTEXHUKA BO BHEYPOUHOU JESTENbHOCTH

2.1.26

IIpoexTrpoBanue HHPOPMAITMOHHBIX CHCTEM IO (HhU3HKe

2.1.27

HpOI/I?)BOJlCTBCHHa}I neaarornieckas nmpakTukKa B MIKOJIC 110 MaTEMAaTUKE U q)I/ISI/IKC

2.1.28

PoboToTexHnka B IIKOIBHOM Kypce GpU3NKH

2.1.29

CrieniuasbHbIE METO/IBI PELICHHUS 3314 10 (hU3UKE

2.1.30

dusurka AApa 1 3JIEMEHTAPHBIX YaCTUI]

2.1.31

BKCHepI/IMeHTaHBHaﬂ (I)I/I3I/IKa JJI MiIaIIUX IIKOJIBHUKOB

2.1.32

JlMarHocTHKa MpeIMEeTHBIX U METAPEIMETHBIX Pe3yIbTaTOB O0YUCHHUS 110 MAaTEMaTHKE

2.1.33

3a1auu MOBBIICHHON TPYAHOCTH 10 (pU3nKe

2.1.34

W36paHHbIe BOIIPOCHI T€OMETPHU

2.1.35

KOMHB}OTepHOC MOJCINPOBAHUEC (1)I/IBI/IIICCKI/IX IIponeccoB

2.1.36

MCTO,HI/IKa 06y‘IeHI/I$I MaTCMaTUuKe

2.1.37

Metoauka o0y4eHus pusuke

2.1.38

OnuMIagHble 3aa9y N0 GHU3nKe

2.1.39

Onruka u CTpPOCHHEC aTOMa




2.1.40

bBasbl nansbIx B Qusuke

2.141

HpoeKTI/IBHaﬂ TeoMeTpus

2.142

Y4eOHast IpaKkTHKA 110 TOIYyYESHHUIO TIEPBUYHBIX TPOGECCHOHANBHBIX YMEHHUH U HABBIKOB, B TOM YHCIIC IEPBUYHBIX YMEHUH H
HaBBIKOB HAyYHO-HCCIIEA0BATEIbCKOM ESATEIbHOCTH

2.143

QHGKTpOI[I/IHaMI/IKa

2.1.44

MCTO,HLI NICUXOJIOro-neaarorud€CKoro uCCiacaoBanusa

2.1.45

OcHOBaHHS reOMETpUHN U HECBKIIN0BA I'€OMETPHS

2.1.46

CraTtucruueckas Qusnka

2.1.47

SHEKTpI/I‘IeCTBO U MarHe€TUusm

2.148

AGcTpakTHas U KOMIIBIOTEpHas anrebpa

2.149

BO3paCTHa§I IICUXOJIOTUA U IIEAArorudcCKas rCuxXoJIorus

2.1.50

KoHcrpykTHBHas reomeTpust

2.1.51

MormnexymsipHast pru3nKa U TEpMOJHMHAMUKA

2.1.52

CucreMbl KOMIIBIOTEPHOH anreOpsl

2.1.53

Y4eOHast mpaKkTHKa 110 MOJIYYESHHUIO EPBUYHBIX MPOPECCHOHAIBHBIX YMEHHUN M HABBIKOB, B TOM YHCJIe IEPBUYHBIX YMEHHH U
HaBBIKOB HAy4YHO-HCCIIEJI0BATEILCKOMN 1eATEIbHOCTH (pelIeHHE MaTeMaTHIeCKUX 3a1ad)

2.1.54

Amnanutnyeckas reoOMETpUA

2.1.55

EcrecTBeHHOHay4YHas KapTUHA MUpa

2.1.56

Knaccnueckas MmexaHuka

2.1.57

Hauana anre6pst

2.1.58

OCHOBBI MATEMAaTUYCCKOIO aHAIN3a

2.1.59

OCHOBBI MaTeMaTH4YeCKO 00paboTKN HH(POpPMALIUU

2.1.60

Teopus mpeoOpazoBaHMil TIIOCKOCTH

2.1.61

Teopus uncen

2.1.62

DneMeHTapHasi MaTeMaTHKa

2.1.63

Baenenue B mpodeccuoHanbHyI0 AeSTeIbHOCTD

2.1.64

I/IH(I)OpMaL[I/IOHHLIC CHUCTEMBI U TCXHOJIOT'MH B HpO(l)eCCHOHaHLHOfI JACATCIbHOCTU

2.1.65

MeTO,HBI HAay4YHOT'O UCCIICAOBAaHUSA

2.1.66

MexaHuka

2.1.67

Pa3pabotka web-caiiToB 110 Mmaremaruke

2.1.68

PazpaboTka web-caiiToB 1o ¢usuke

2.1.69

COBpeMeHHLIe AJITOPUTMBI pCHICHUA MAaTEMATUICCKUX 3adaqd

2.1.70

COBpeMeHHLIe AJITOPUTMBI PCHICHUSA (I)I/ISI/I‘IECKI/IX 3agaq

2.1.71

BBozuslii kypc MaTeMaTHKH

2.1.72

OcCHOBBI 0011I€# ITeAarOrMKK U UCTOPHS 00pa30BaHMUs, BBEJICHNUE B MIEAArOTMYECKYIO IEATCILHOCTD

2.1.73

OCHOBBI IPOTrPaMMHPOBAHUS

2.2

JMcIMIINHBI ¥ TPAKTHKH, /IS KOTOPBIX 0CBOEHHE TAHHOW AU CHHIJIMHBI (MOIYJIs1) HEO0XOAUMO KaK
npeauecTByonee:

2.2.1

3amura BHITYCKHON KBANIN(UKAIIMOHHON paboThl, BKIIIOYAst MOJTOTOBKY K MIPOLEYPE 3alUThI U MPOLENYPY 3aIlUThI

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

OBECINEYNUBAIOIIAE JJOCTHKEHUE MJIAHAPYEMBIX PE3YJIbTATOB OCBOEHMS OBPA3OBATEJIBHOM

IMPOI'PAMMBI

OK-3: CMOCOOHOCTHIO UCIOJIBL30BATh €CTECTBEHHOHAYYHbIE H MaTeMATHYeCKUe 3HAHNS [IJIsI ODHEHTHPOBAHUS B

COBPEMEHHOM I/lH(l)OpMalIl/IOHHOM MPOCTPAHCTBE

3HaTh:
OCHOBHBIE TEOPETUUECKHE CBE/ICHHS IKOJIBHOIO Kypca MaTeMaTHKH,
METO/BI U TIPUEMBI JIOKa3aTEJIbCTBO MATEMATHYECKUX YTBEPIKACHHIH,
BO3MOXHOCTH MCIIOJIb30BAHUS €CTECTBEHHOHAYYHBIX M MATEMaTHYCCKUX 3HAHUH 11 OPUEHTHPOBAHHS B
COBpPEMEHHOM MH(OPMALMOHHOM IPOCTPAHCTBE.
Ymetn:

IPUMEHSTh MaTeMaTHIecKue (GopMyIIbl IKOIBHOTO Kypca MaTeMAaTHKH,

BBIBOJIUMTDH CJICACTBUA U3 MATCMATUYCCKUX yTBepmﬂeHHﬁ,

IPUMCHATh MAaTCMAaTUYCCKUEC 3HAHUSA NJIs1 OPUCHTUPOBAHUA B COBPEMECHHOM HH(bOpMaL[I/IOHHOM IIPOCTPAHCTBE.

Baagern:




BBIUHCIUTEIHHON KYJIbTYpPOH,

rPaMOTHON MaTEMATUYECKON PEUBIO,

HaBBIKAMH [TPUMEHECHUSI MAaTEMaTUYEeCKUX 3HAHWH JIJIsl OPUCHTUPOBAHUS B COBPEMEHHOM HH(POPMAIHOHHOM
MIPOCTPAHCTBE.




MK-4: cnoco6HOCTBIO HCIO0JIb30BATH BO3MOKHOCTH 06pa3OBaTe.ﬂbH0ﬁ cpeabl Jid A0CTHKEHUSA JUYHOCTHBIX,
METANPeAMETHBIX U MMPEIMETHBIX PE3yJIbTATOB oﬁyqemm M o0ecriedeHns KauyecTBa y‘{eﬁl{O-BOCHI/ITaTeﬂbHOI‘O mpoiecca
CpeacTBaMi npemnoaaBaeMbIX yqeﬁﬂux npeaMeToB

3HaTh:

0COOCHHOCTH 00pa30BaTEeNILHON Cpeibl U 00pa30BaTeNbHbIX IPOrPaMM alredpsl,

O6IIII/IC 3aKOHOMCEPHOCTHU pa3BUTUA anre6pbl 1 €CTCCTBCHHOHAYYHbIX JUCHUIIINH,

OCHOBBI HCIIOJIB30BAHHS BO3MOXKHOCTEH 00pa30BaTeNbHOM CPEAbI aareOphl IUIsl JOCTHKCHHUSI TINYHOCTHBIX,
MeTamnpeIMETHBIX U IIPSIMETHBIX PE3YJIbTATOB OOYUCHUS U 00SCIICUSHHS Ka4eCTBa yIeOHO-BOCTUTATEIBHOTO
IPOLEecca CPeACTBAMH MPEIOAaBaEMOro yueOHOr0 peIMeTa.

YMeTb:

OCYILIECTBIIATH MIEAarornueckoe MPOeKTHPOBaHNe 00pa30BaTeIbHON Cpebl [0 AUCHUILINHE (peIleHue
HECTaH/IapTHBIX 3ajau4),

MNPUMCHATH 3aKOHOMEPHOCTH U IPUHINIIBI Pa3BUTHUSL aJ'Il"erI)I JUI o0ecreUeHUS KaueCcTBa y‘-I€6HO—
BOCITUTATEJIBHOT'O ITpo1ecca CpeACTBaMU HpenouaBaeMoﬁ JUCITUITIINHBI,

HCIIOJIB30BAaTh BO3MOXKHOCTH 00Pa30BaTENbHOM CPEIBI TS JOCTIKCHHS IMIHOCTHBIX, METAIPEIMETHBIX U
MPEIMETHBIX PE3yIbTATOB 00YUEHHS 1 00ECIICUCHHUsI KaueCTBa yueOHO-BOCIIUTATEILHOTO Mpoliecca CpeACTBAMHE
MPENoaaBaeMoro yueOHOTo MmpeaMeTa.

Baaners:

HeJarOTHIECKUMH ICHCTBUSAMH, CBA3aHHBIMH C HCIIONB30BAaHAEM PECYPCOB IUCIUININHEI (pEIICHHE HeCTaHTAPTHBIX
3a7a4) 1 00pa30BaTeNIbHOI cpenibl (paboTa ¢ ydeOHUKOM, 3aHATUS IIPEAMETHOIO KPYXKKa, HUCIIOIb30BaHUE PECYPCOB
DO0P,uT. 1),

OIIBITOM CHUCTEMAaTHUYECKOTO HCII0JIL30BAaHUS PECYPCOB 00pa30BaTENILHOM Cpelibl (pelleHre HeCTaHIapTHBIX 3a/1a4) B
yueOHOI 1 BHEYUEeOHOM! JIeSTENFHOCTH IO IPEIMETY; CIIOCOOEH OILIEHUTh CBOW OMBIT U JJOCTHXKEHHS.

HaBBIKAMH aHAJIN3a MPEUMYILECTB U HEJOCTATKOB KOHKPETHOM 00pa30BaTeNIbHOM cpeJibl MAaTEMaTHKHU JJIs
JOCTIKEHHS JINYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX Pe3yIbTaTOB 00yUCHUS,

IIK-11: roTOBHOCTBHIO HCNIOJIb30BATH CHCTEMATU3HPOBAHHBIE TeopeTHYECKHE M MPaKTHYeCKHe 3HAHUS /I MOCTAHOBKH U
peleHus ucciIe0BaTeIbCKUX 3a/1a4 B 00J1acTH 00pa3oBaHus

3HaTh:

OCHOBHBIC 3TaIlbl pEHICHUA UCCIIENOBATCIIbCKUX 3a1a4 B o0JyracTu MaTCMaTHuKH,

Ha3HAYCHHE U OCOOCHHOCTH UCITOJIB30BAaHUS OCHOBHBIX MCTOJUMK MaTEMaTH4YC€CKOI'0 UCCJICIOBAHUA,

COBPEMEHHbIE METOIMKHU U TEXHOJIOTHU OPraHU3alMK 1 Pealli3aliii HCCIIe0BATEIbCKOTO Mporiecca B 001acTH
MaTeMaTHYeCKOro 00pa3oBaHusl.

YMmern:

M0JI630BaThCs 0a30BBIMU HCCJIIEA0BATCIbCKUMU MpoueaAypaMu MaTEMaTHUKU,

Ha OCHOBE BBISIBJIEHHOH IPOOJIEMBI CHOPMYITMPOBATh UCCIEAOBATENBCKYIO 33139y,

MIPUMEHSTh COBPEMEHHBIC METOANKY U TEXHOJOTHH OPTaHU3AlMU U PEeaM3al[iK UCCIIeIOBATEIBCKOTO Tpoliecca Ha
Pa3nUYHBIX 00pa30BATENLHBIX CTYNEHAX B 00JIACTH MAaTEMaTHYECKOT0 00pa30BaHMsl, BBIIIOIHITh y4eOHO-
HCCIIENOBATENLCKUE 3a1auH.

Baanern:

anmapaToM pecypcHO-MH(OPMALMOHHOTO CONMPOBOXKICHHUS OPTaHU3alUU U PEaTU3alUH UCCIIE0BATEIbCKOTO
Iporecca Ha pa3IMYHbIX 00pa30BaTeNbHBIX CTYNEHX B 00JaCTH MaTeMaTHYECKOro 00pa3oBaHus,

MATEMAaTUYCCKUMHU 3HAHUAMU JJIA IOCTAHOBKHU MCCJICJO0BATCIIbCKUX 3a/la4 B 00J1aCTH MaTeMaTHYECKOTO 06pa3013a}mﬂ,

HaBbIKaMH ITOCTAHOBKHU U PCUHICHUA UCCICAOBATCIILCKUX 3a/1a4 B 00JIaCTH MaTeMaTHIEeCKOro 06pa3013aH1/I$[.

B pe3yabTaTe 0cBOCHMS AMCHUIIIMHBI 00yYarOLIMiics q0/KeH

3.1|3HaTb:

METObI, IPUHIUIILI 1 I/IHCprMeHTapI/Iﬁ TCOPUHN PCUICHUA HECTAHAAPTHLIX 3a1a4,
3aKOHBI O9BOJIOIIUH CIIOXKHBIX CUCTEM,
MNPUHIOHUIIBL d)yHKIII/IOHaJ'H)HOl"O MOACINPOBAHUA TCXHUUICCKUX CUCTEM U THIIOBBIC METOAbI UX COBCPIICHCTBOBaHMUH.

3.2|YMeTL:

BBITIOJTHUTH aHAJIN3 IMOTCHITNAJIa HHHOBAIINH,

BI)I6paTI) TEXHOJIOTHMIO pe€ain3alilui MHHOBAlIUH;

HCII0JIb30BaTh KOMITBIOTEP IJIA O6pa6OTKI/I OKCIIEPUMCHTAJIBHBIX TaHHBIX;

pa3pa60TaTL (COBZ[aTI)) MAaTEMaTHICCKYI0 MOJCIIb 00BCKTa UCCIICIOBAHUS K HUCCIICA0BATh €€C.

3.3|Bna}1en,:

METOJIaMH pa3pabOTKH rpaduka peanr3ain MpoeKTa,;
MHCTPYMEHTAIIBHBIMHU CPEACTBAMU aHaIKM3a (MOACINPOBAHUS) IPOCKTA M PEIICHUS THITOBBIX 3324 aHaJIKu3a U ONTUMH3AIIH;
HHCTPYMEHTAJIbHBIMU CPEICTBAMH yIPABJICHHS MPOSKTOM Ha BCEX ATAlax €ro )XKU3HSHHOT'O [UKIIA.




