MunncrepceTBo npocserieHus Poceniickoit dejiepaunn

dejepalibHOE TOCYAAPCTBCHHOE OI0UKETHOE 00pa30BaTE/IbHOE YUPEKICHHE
BBICLLErO 00pa30BaHMs
«Y IIbSTHOBCKHI TOCYIapPCTBEHHBIH I1€1arOrH4eCKUil yHHBEPCUTET
umenu U.H. YibsinoBa»
(OTBOY BO «Yul'TIY um. M.H. Yieanosa»)

dakynbTeT PUINKO-MATEMATHYECKOTO H TEXHOJIOMHYECKOro 00pa3oBaHus
Kadenpa nupopmaruxu

YTBEPX
[IpopekTop g y4e6HO-METOIMYECKOH
padore ] 7‘9

C.H. Turos

« 0(,5 2021 1.

METO/JO0JIOTUSI U METO/Ibl HAYYHOTI'O UCCJIEJOBAHUAA
(CHELUUAJIBHBIE HAYKH)

[Tporpamma yueOHOM AUCLMTIIIMHBI MOTYJIA
«MeTo1010THs MCee10Banus B 00pa3oBaHUM»

OCHOBHOM npodeccnonanbHON 06pa3oBaTe/IbHON MPOrPAMMBbI BLICILETO
00pa3oBaHus — IPOrpaMMbl MAruCTPATYpPbI 110 HATPABJICHUIO ITOArOTOBKH
44.04.01 Ilenaroruueckoe o0Opa3oBaHUe,

HANpaBJICHHOCTD (Mpouiib) 00pa3oBaTeIbHON POrpaMMBI
MudopMaloHHble TEXHOJIOTMU B 00pa30BaHUH
(3aounas popma oOyueHu)

Cocrasurens: Hemxmak B.B.,
notent Kadeipbl MHPOPMATHKH

P'dCCMOTpeHO W YTBEPXK/ICHO Ha 3ac€laHUH YUCHOI'O COBCTA q)axyanCTa (l)ld?MKO—
MATEMAaTUYCCKOI0 M TCXHOJIOTHMYCCKOI'O OG])&'&OBLIHHH, MPOTOKOJ OT «21» urons

2021 r. Ne7

YiesgHosck, 2021

JOKYMEHT NMOANMCAH
ONEKTPOHHOW NOANUCHIO

CepTtudumkat: 01D77C644FC1E54000000006381D0002
Bnageneu: TutoB Cepreit Hukonaesuy
LevictBuTteneH: ¢ 19.07.2021 go 19.07.2022




MecTO0 IMCHUILVIMHBI B CTPYKTYpe 00pa3oBaTe/JIbHOM MPOrpaMMbl

Hucturnnuna «MeToIoNorus 1 METOIbl MAaTEMAaTHUYECKUX UCCIIEIOBaHUI (CIIelUaTIbHbIe
HAyKHW) OTHOCHUTCS K JMCIMIUIMHAM o0s3arenbHOU wactw, bioka 1. Jucyunaunvt (mooynu),
Monynst  «MeETOOJIOTHST UCCIICJIOBaHHWsST B OOpa3oBaHMM» YYeOHOrO0 IUTAHA OCHOBHOM
npodeccuoHanbHOM 00pa30oBaTeNIbHON MPOrpaMMbl BBICHIETO O0pa30BaHUS — MPOTPAMMBI
MarucTparypsl 1O HampaBieHutro mnoarotoBku 44.04.01 Ilemarornueckoe oOpaszoBaHme,
HanpaBlIieHHOCTh (mpoduiib) oOpa3zoBaTesibHOM MporpaMMmel «MHpOpMaIIOHHBIE TEXHOJIOTUN B
00pa3oBaHUM», 3a04HOM (HOPMBI OOyUEHHSL.

JuciumimHa onupaeTcs Ha pe3yabTaThl 00ydeHusi, ChOPMUPOBAHHBIC B paMKax 0a30BbBIX
MaTeMaTHYECKUX JUCIUTUIHH 00pa30BaTEIbHBIX TPOrpaMM OaKaiaBpuarta.

Pe3ynbrarhl 0OCBOCHUS AUCIUIUIMHBI SBJISFOTCS OCHOBOM Il U3YYEHUS TUCHUILINH YacTH,
dbopmupyemoit Y4aCTHHUKAMHU 00pa3oBaTeIbHBIX OTHOIICHUH, a  TaKxke TUTSt
Hay4YHOUCCJIE0BATEIIbCKON paboOThl MAarUCTPAHTOB.

1. Ilepeyenb MUIAHUPYEMBIX pe3yJibTaToB 00y4YeHHs! (oOpa3zoBaTeIbHBIX
pe3yJbTaToB) MO TUCIHUILINHE

AKTyaJbHOCTb BKJItoueHus auciuiuinabl B OOIl ompenensieTcss sipko BBIpaKEHHOM
cnenuuKoil mMpenMeTra W METOJAOB MAaTeMAaTUKH KaK HAyKH IO CPaBHEHHMIO C METOJaMu
€CTECTBEHHBIX U TYMaHUTAPHBIX HAYK.

LlessiMu OCBOCHUS TUCHMILTHHBI «Memooonocus u Memoobl MamemMamuieckux Uccie008aHull»
(crienManbHbIe HAYKH) SBIISIOTCS:

* cUCTeMaTH3alMs M yriayOJieHHe TpeJCTaBlIeHUl MarucTpaHToB O cHenuduke
MAaTe€MAaTUYCCKOro 3HaHUA, MECTC M POJIM MATECMAaTUKW B IMO3HAHWU MHUpA, O CAWMHCTBEC
MaTeMaTUKH B €€ MHOT000pa3uu;

* (QopmupoBaHuE TPEACTABICHUNH O TPOIECCEe MAaTEeMaTHYEeCKOTO WCCIEAO0BaHUs, €ro
BaXHEHIINX YepTax, OCOOCHHOCTSX TIOCTAHOBKM MpOOIEMBI H  MPEICTaBICHUS
pe3yNbTaToB.

B cootBeTCcTBUM € 3THM IIpH OPENOoJaBaHUUM JUCHUIIIIMHBI CTABATCS CICAYIOMMEC 3aJaYu:

*  paccMOTpeHHE MaTeMaTHKH KaK HayKH O MaTeMaTUYEeCKUX CTPYKTypax (ajnredpandeckux,
MOPSKOBBIX, TOMOJIOTHYECKUX ), 00CYK/IEHUE IIEHHOCTU COOTBETCTBYIOILIETO MO/AX0/a B
MaTeMaTHUYeCKUX HCCIEA0BaHUAX U MaTeMaTHYeCKOM 00pa30BaHUM;

® paccMOTPEHUC MaTEMAaTUKN KakK HAayKHn (6] MaTEMATHYCCKUX MOOCITAX (KaK
BHEMAaTEMaTHUECKUX, TAK U COOCTBEHHO MAaTEMAaTHUYECKUX 0OBbEKTOB), 00CYK/IeHHE
METOIOJIOTUH MaTEMAaTHIECKOTO MOJICTTMPOBAHNS, a TAK)KE POITM MOJICTICHHHTEpIIPETaIHA
B MaTeMaTH4eCKOM 00pa30BaHUH;

* TOBTOpPEHHUE, CUCTEMATH3allMsl, BRIpaBHUBAHUE OOLINX MPEACTABIEHUIN 0 MaTEMaTUYECKUX
CTPYKTYpax M MaTeMaTHMYeCKHMX MOJENsAX, MOJyYEeHHBIX MAarucTpaHTaMM B paMKax
nporpamm OakanaBpuaTa (BO3MOXKHO, pa3HbIX HAIIPABICHUN WU PO UIIEH TOATOTOBKH);

* (opMupoOBaHHE METOJUYECKOM TPaMOTHOCTM M YMEHHUH aHAIM3UPOBATh DPAa3JIMUHbIC
BapHaHThI IOCTPOCHUS MaTeMaTH4YECKON T€OpUH, TPOEKTUPOBATH Ha OCHOBE U30PaHHOTO
BapHaHTa yueOHBIN IpOLECC ISl KOHKPETHOMH 11€JIEBOM ayIUTOPHUH.

B pesynaprare OCBOGHHS TpOrpaMMbl OOYUYaIOMIMHCS JOJDKEH OBJAACTh CIEAYIOIIMMU
pe3yibpTatamMu 00ydeHus (B TabJHIIe MPeICTaBIeHO COOTHECEHUE 00pa30BaTEIbHBIX PE3yIbTaTOB
00y4yeHHMsI 10 JUCLUIUIMHE C UHAUKATOPAaMH JTOCTH)KEHUST KOMITETECHIIUN):



KomneteHuua | UHamKaTopbl O6paBOBaTeHLHBIe pe3yabTaThl JUCLUIUIAHBI (3Tanbl
[OCTUXeHUA dopMMpPOBaHNA KOMNETEHLMN)
KOoMneTeHumu
TEOPETUUECKU I MO/JICTIbHbBIN MPAKTUYECKUI
VK-6 Crnoco0eH onpeaesTh U peaju30BbIBATH NPUOPUTETHI COOCTBEHHOM AeSITEILHOCTH U
croco0bl ee COBEPLICHCTBOBAHMS HA OCHOBE CAMOOLEHKH
NVYK 6.3. ®opMyJIHpyeT LeJIM COOCTBEHHOMH AesTeJIbHOCTH, onpee/isieT MyTH UX
JIOCTHKEHUST
¢ y4éTOM pecypcoB, YCJIOBHIl, CpeJCTB, BpeMEHHOM NMepcneKTUBbI
Pa3BUTHA JeATEJbHOCTH U IVIAHUPYEMbIX Pe3yJbTAaTOB
MarucTpaHT 3HaeT MarucrpaHnrt ymeeT MarucTtpaHr Biaaeer
OP-1: OP-2:
BO3MOJKHBIC aHAIM3UPOBATH
MPHUHIUITHAIbHEIE CTPYKTYpPY KOHKPETHBIX
TOJXO/bI K TIOCTAHOBKE MaTeMaTU4eCKUX
3a71a4 ¥ NIOCTPOEHMI0 | MCCIICIOBAHUM, BBIICIATH
MaTeMaTUYECKOro OPUMCHEHHBIC TIOIXOBI,
HCCIICIOBAHHMS METO/Ibl, TPUEMBI
paccyxaeHun
VYK 6.5. JeMoHCTpUpPYeT MHTepPeC K YUé0e U UCNOJb3yeT NpelocTaBjsieMble
BO3MOZKHOCTH
JJIS1 IPUOOpeTeHUs] HOBBIX 3HAHUI U YMeHMIl ¢ 1e/IbI0 COBEPILIEHCTBOBAHMS
cBoOe€il 1esITeIbHOCTH
MaructpaHT 3HaeT MarucrtpaHrt ymeeT MarucrtpaHt Biajeer
OP-3: ocBausars OP-5:
coaeprkaHue lee6HOFO yCTaHOBKOﬁ Ha aHaJiu3 u
MAaTEMAaTUYICCKOI' O OCBOCHHEC METOA0B
TEKCTa, BKIIIO1as MaTeEMaTUYeCKOIro
CaMOCTOSTEIbHOE JOKa3aTENbCTBA
MOCTPOCHUE 1 MaTeMaTHYECKOTO
MoJeNeHUHTEepIpeTalnil; MOJICITAPOBAHUS
OP-4: Bbrunensrs,
aHAIM3UPOBATH,
OCBauBaTh JIOTUYECKYIO
CTIPYKTYpYy
COBPEMEHHOTO
MTOCTPOCHHUS
MaTeMaTU4eCKOU
JIMCLIUTUTAHBI
OIIK-8 Crnoco0eH NPOoeKTHPOBATH MEJArOrHYeCKYI0 1esiTeIbHOCTh HA OCHOBE CHelHAJIbHBIX

HAYYHBIX 3HAHUI U Pe3yJIbTATOB HCCJICOBAHN

NOIIK 8.2

AEATECJIbHOCTH

YmMeeT ucnoib30BaTh COBpeMEHHbIE CeNHATbHbIE HAYYHbIE 3HAHUS U
pe3yJIbTaThl MCCJIeI0BAHUI 1Jis1 BLIOOPA METO/I0B B MeIarornyeckoi

MaFI/ICTpaHT 3HACT

MarucTpaHr ymeer

MaFI/ICTpaHT BJIaacCT




OP-6 OP-7 OP-8

JUTEpaTypHBIEC U CETEBbIE| OCBAaMBATh HOBBIE IS HABbIKAMU BOCTIPUSITHS
HNCTOYHHUKH, ce0s1 MaTeEMaTUYECKUE MaTeMaTHYECKOMU
OTpAXKAOLHE TIOHATHS ¥ AIITOPUTMBI MH(OPMALIMK BBICOKOTO
COBPEMEHHBIEC METOJIBI paboTsI ¢ YPOBHS a6CTpaI<I_U/11/1i
MaTeMaTUYECKUX MaTeMaTHIECKAMHU MIOCTPOCHHS MOJIeINei
HCCIIeJOBaHNI 06BEKTAMH HHTEepIpeTaIii
a0CTPaKTHBIX
KOHCTPYKLUH
2. Oobem AUCHUIIVIMHBI B 3a4YE€THBIX €IMHHLOAX ¢ YKa3aHHEeM KoOJU4YeCTBa

aKaJeMHYeCKHX 4YacOB, BbIJIEJCHHBbIX HA KOHTAKTHYI0 padoTy 00yd4arommxcs ¢
npenojaaBaresjeM (Mo BUIAM Y4eOHBIX 3aHATHI) U HA CAMOCTOSATEJIbHYI0 pPadoTy

00yyarIuXcs
Howmep VYyebOHbie 3aHATHS dopma
ceMecT MIPOMEKYTOU
pa Bcero Jlekny [IpakTuuec Jlaboparop Camocto HOM
uu, KHue HBIC AT. aTTecTaluu
qac 3aHATHS, 3aHATHS, Yac pabota,
Tpynoem qac yac
K.
3a | Yac
9. BI
ex.
1 1 | 36 2 10 - 24 3auer
Uroro: 1 36 2 10 - 24
3. Conep:xxaHue JIUCUMILUIMHBI, CTPYKTYPUPOBaHHOe 1O TemaM (pa3aenam) ¢

yKa3aHHEeM OTBeJEHHOIr0 Ha HHMX KOJMYeCTBAa aKaJeMHYeCKHX 4YacoB M BHJIOB
yueOHBbIX 3aHATHI

OTb6op MaTremMaTHuyeckoro CoJepKaHUsl JUCHUIUIUHBI  ONpeAesseTcss HeoOXOAUMOCThIO
3HAKOMCTBA MarucCTPaHTOB C KJIACCHUECKUMH U COBPEMEHHBIMU IOJXOJaMU K IMOCTPOEHUIO
OCHOBHBIX MaTeMaTH4YeCKUX Teopuid. OCHOBHOE BHHUMaHHUE MPEIIaraercs YyISIUTh 0a30BOMY
MOHSATUIO MaTEeMaTUYECKOM CTPYKTYpbl M €ro JeTaju3alii, a TakkKe MPOUCXOKICHUIO
MaTE€MaTUYeCKUX TMOHATUM M CTPYKTYp M3 3aJauyd OIKCAaHUS PEaTbHOr0 MHpa M OCHOBaM
METO/I0JIOTUHA MATEMATUUYECKOTO MOJICTUPOBAHMUS.

3.1. Ykazanue mem (pazoenos) u omeeoeHH020 HaA HUX KOJIUHECHBA AKAOEMUUECKUX
Yacoe u 6U008 y4eOHbIX 3aHAMUIL

KonnuecTBo yacoB 1o ¢popMam opranuzainu 00y4eHus
HaunmenoBanue pasnena u tem

Jlexuunonnsie| [Ipaktuueckue | Jlabopatopusie | CamocTosiTENbHAS
3aHSATHUS 3aHSTUSA 3aHSATUS pabota

1 cemectp




1. MaremaTuKka B CHCTeMeE 2 - - 4
HAYK, ee
METO10JIOrHYEeCKHe
0COOEHHOCTH

2. MaremaTHKka Kak Hayka - 6 - 10
0 MaTeMaTH4YeCKHX

CTPYKTYpax

2.1.  OcHoOBHbIC - 2 - 3
anreOpanvecKue

CTPYKTYpBI

2.2. OcHOBHEBIE - 2 - 3
MOPSIIKOBBIC CTPYKTYPhI

2.3. OcHOBHEBIE - 2 - 4
TOIIOJIOTUYECKUE

CTPYKTYpBI

3. MaremaTuka KakK Hayka - 4 - 10
0 MaTeMaTH4YeCKHX
MOJeJIsIX

3.1. Mopenu-Teopun - 2 - 5
BHEMATEMATHUECKHUX
OOBEKTOB U  TMPOIIECCOB.
Mopaenu-Teopun
MaTeMaTUYECKUX 0OBEKTOB

3.2. - 2 - 5
MonenuuHTEepIpeTanu
U MaTeMaTHUYCCKHUX
00BEKTOB
Bcero mo qucuuninge: 2 10 - 24

3.2. Kpamkoe onucanue cooepcanus mem (pazoenos) OuCUuniuHbl

1. MaremaTuKka B CHCTeMe HAayK, ee MeTOH0JOrn4YecKue 0CO0eHHOCTH. BHemiHue u
BHYTPEHHHUE CTUMYJIbI Pa3BUTHU MAaTeMaTUKU. MareMaTrka Kak Hayka 0 MaTEMaTHYEeCKHUX
MOJIEJISIX U MAaTEMATHKA KaK HayKa O MaTEMAaTHYECKUX CTPYKTYpax: B3aUMOJEHCTBUE JIBYX
aCIIEKTOB Pa3BUTHSL.

CTpyKkTypa MaTeMaTHYECKOrO 3HAHHUS, OCHOBHBIE MAaTEMAaTHYECKHUE NUCLMIUIMHBI U HUX
B3aUMOCBSI3U. EJMHCTBO «UHUCTOW» W <IIPUKIATHON» MaTeMaTHKdA. YHCIEHHbIE |
AHAIMTHYECKHUE METO/IbI B MaTeMaTHKe. Pe3ynbTaThl MaTeMaTHYECKOTO UCCIEAOBAHMUS.
JlokazarenbcTBO B MareMaTuke. l3MeHeHue TpeOoBaHMI K YPOBHIO CTPOTOCTH
000CHOBaHUI Ha MPOTSKEHUH UCTOPUM MaTeMaTHKU. KpuU3nchl B MaTeMaTUKe U X POJIb B
pa3Butuu Hayku. [IpoOiieMa KOMIIBIOTEPHOTO JOKA3aTEeIbCTBA.




[IpencraBieHne MaTeMaTHUECKUX Pe3ynbTaToB. TpeOoBaHMS K MaTeMaTH4eCKOH cTaTbe,
JIOKJIaly Ha KoH(pepeHUuHu, Te3ucaMm Jokiana. Monorpadus no marematuke. UreHue
MaTEMaTHYECKOT0 TEKCTAa KaK BUJ, MATEMAaTUYECKOU JEATCIBHOCTH.

2. MaremaTuka Kak HayKa 0 MaTeMaTH4YeCKHMX CTPYKTypax. MHorocryneH4aroe
abcTparupoBaHHe KaK XapaKTepHas 4YepTa COBPEMEHHON MaTeMAaTHUKH, «OTPEIMEIUBAHUE)
U «pacrpeIMEuuMBaHUE» KaK  COCTaBHAas  4acTh  JCSATCILHOCTH  MaTeMaTHKa.
AKCHOMAaTHUYEeCKHI METOJ B HCTOPUM MAaTEMaTHKH W B COBPEMEHHOW MaTeMaTHKE.
«ApxurtekTypa Marematuku» 1o H. bypbaku u kputuka «0ypbakucTckoro» moaxosa. 2.1.
OcHoBHBIE ajredpamveckue CTpPYKTypbl. [lomyrpynmnel, MoHOMABI, rpynnbl. Komblo.
Teno, none. BekTopHOE IMPOCTPaHCTBO HAJ IMOJIEM, MOAYJIb HaJ KOJbIOM. Anredpa Haj
nosieM, Haja KoIblOM. [loHSATHE O HEKIACCUYECKHX alreOpanvdeckux CTPYKTypax
(meacconmatuBHBIX ¥ Jip.). OCHOBHBIC YHCIIOBBIE MHOXKECTBA (HATYpajbHBIX, IEIBIX,
paIMOHANILHBIX, JCUCTBUTEIBHBIX, KOMIUICKCHBIX YHCEJ, KBAaTEPHUOHOB, OKTaB) Kak
anredpandeckue CTpyKTyphl. 'oMmoMopdu3Mbl 1 H30MOP(HHU3MBI ANTEOPAMIECKUX CTPYKTYP;
snuMopdu3Mbl 1 MOHOMOPGU3MBL; 3HIOMOpPPU3MBI U aBToMopdusmbl. [loarpymma,
HOpPMAaJIbHBIN AEMUTEINb IPyNIbl, pakTop-rpymnmna. [lonkomnsiio, naean

KOJIBIIa, (axTOp-KOIBIIO. [MonmpocTpancTBO BEKTOPHOTO MIPOCTPAHCTBA,
dakroprpoctpancTBo. [loganredpsl, uaeans anreOpsl, pakTop-airedpa.

HNurepakTuBHasa ¢opma: Jluckyccuonnsiii kiny0 «Ponp H.Bypbaku B MaTematuueckom
00pa30oBaHUU: 32 U IPOTUBY.

2.2. OcHOBHBIE MOPSAKOBBIE CTPYKTYPBI. OTHOIIICHHE TIOPSIKA, YACTHYHO YIOPSAIOYCHHOE
MHOECTBO, JUHEHHO YIOPSJ0YEHHOE MHOYKECTBO, BIIOJIHE YIIOPSAI0YEHHOE MHOKECTBO.
Huarpammsl  Xacce. Ilenu. OTpe3ku M MHTEpBaIbl B YAaCTUYHO YHOPSAOYEHHOM
MHOKeCTBe. MaKCcHMaabHBIH U HauOOIbIINI, MUHUMAJIBHEIA U HAUMEHBIINIH 3IE€MEHTHI
B YaCTUYHO YMOPAJIOYEHHOM MHOKECTBE, BEPXHEE M HI)KHEE MHOMXECTBA JJIEMEHTA;
BEPXHSSL U HUOKHSSL TPAHUIIBI TIOJIMHOKECTBA, BEPXHSISA M HUKHSS TPAaHU MTOJAMHOKECTBA.
Pemérku. byneBsl anre6psl. MOHOTOHHBIE (M30TOHHBIE M AHTUTOHHBIE) OTOOpaXKEHUS
YACTUYHO YIOPSAOYEHHBIX MHOXECTB. M30MOphU3M yHOPSIOUYEHHBIX MHOMXKECTB.
N3omopdusm pemeTox.

2.3. OCHOBHBIE  TONOJIOTHYECKHE CTPYKTYpbl. Tomojoruueckoe  MpOCTPaHCTBO,
METPUUYECKOE MPOCTPAaHCTBO. (OKPECTHOCTH, CXOAMMOCTb IIOCJIENOBATEIbHOCTEN,
HENPEePBIBHOCTh 0TOOpakeHUi. OTKPBIThIE U 3aMKHYTble MHOXecTBa. ba3a Tomnonoruu.
@yHIaMEHTaNbHbIE TOCJEI0BAaTEIbHOCTH, IOJIHOTa METPUYECKOTO MPOCTPAHCTBA,
noroyiHeHne. KoMITakTHOCTE U CEKBCHIIMAJIbHAs1T KOMIIAKTHOCTb. CBsA3HOCTE. AKCHOMEI
OTJEIMMOCTH, Xayc10p(OBBI TOMOJOTHYECKUE POCTPAHCTBA.

CornacoBanue anre0Opandeckoi 1 TOMOJIOTHYECKOM CTPYKTYp: TOMOJIOTUYECKHE TPYIIIBI,
TONOJOTUYECKHE  BEKTOPHBIE  IIPOCTPAHCTBA, HOPMHPOBAaHHBIE  IPOCTPAHCTBA,
IIPOCTPAHCTBA CO CKAJIAPHBIM IIPOU3BEIECHUEM.

CormnacoBaHve NOPSJKOBOM M TONOJIOTMYECKOW CTPYKTYpP: 3aJaHHE TOIOJOTHH C
MIOMOUIbIO0 OTHOIIEHHUS MOPSIKA.

OCHOBHBIE YHCIIOBBIE MHOKECTBA KaK TONOJIOTMYECKUE CTPYKTYPBI.

HNurepakTtuBHbie ¢opmbl: Mo3sroBoit mrypMm «OrmpeneneHusi, CBOWMCTBA, NPHU3HAKN»
(KOHCTpYHpOBaHUE ONPEICTICHNN BKHEHIITNX TTOHSITHI aHATN3a B TPOCTPAHCTBAX Pa3HBIX
tunoB). Pa3roBop 3a uamkoil kode «A W3 HaAIIEro OKHa...» (COMOCTaBJIEHHWE CBOWCTB
Pa3IMYHBIX YHCIOBBIX MPOCTPAHCTB).



3. MaTtemaTuKka Kak HayKa 0 MaTeMaTHYE€CKHUX MOJCJIAX. HpI/IHHI/IHbI MAaTEMAaTHYCCKOI'O
MOACIINPOBAHUA. OCHOBHBIE 3TaIlbl IMOCTPOCHUA MaTeMaTHYeCKOM MOACIIN. TunuaHere
KJIaCCbl MaTeMaTU4YCCKUX MOI[GJ'IGIZ, B TOM YHCJIE HCIIOJIB3YEMbIX B IIKOJBHOM KYPCC
MAaTCMAaTUKH. MO,Z[eJ'II/I-TCOpI/II/I U MOJACIN-UHTCPIIPETAINN.

3.1. Moaean-Teopur BHeMAaTeMATH4YeCKHMX 00beKTOB U mpoueccoB. [Ipomcxoxnenue
MaTeMaTU4eCcKuX NOHATUH. [IpuMepbl IOCTPOECHMsT MAaTEMATHYECKUX MOJEIEH B
Pa3IMYHBIX MPEAMETHBIX 00nacTsax ((husmka, Ouonorus, SkKoHoMuKa). PaboTa ¢ Moenbo.
WuTepnperauys mogenu. IloHaTrHe 0 TMHENHBIX U HETUHEHHBIX, JETCPMUHUPOBAHHBIX U
croxactudyeckux Mozemsx. OcoOeHHocTH Mojened B 3ajayax  ONTHMHU3ALUM.
Mopenureopun MareMaTH4ecKHX O00beKTOB. IIponcxokacHue MaTeMaTHYECKUX
MOHSITHI BBICOKOW crerneHu aOctpakuuu. [Ipumepsl. IlepedopmynupoBanue 3aqaun Ha
A3bIKE JIPyroro pasjiena MaTeMaTHMKHM KakK I@ocTpoeHue wmogenu. Ilpumepsr:
aHWINTUYECKUE M anredpanyeckue (rpynmnbl IpeoOpa3oBaHUil) MOJAEIU B PELICHUU
reOMETPUYECKUX 3a]1a4; TEOMETPHUECKUE MOJIENIH B PELICHUH aJIre0pandecKux 3a1ad.

I/IHTepaKTI/IBHBIe (l)OprI: KommextuBHoe HCCIICAJOBAHUC «HOCTpOGHI/Ie MaTeMaTH4YeCKOM
Mogenny. KomnexktuBHoe uccieaopanue «Kak peiaThb 3agady».

3.2. Moae/IM-UHTEPNPETAIIMM  MATeMAaTHYECKHUX  00beKTOB.  «OmpeaMeunBaHUC)
MaTeMaTUYeCKUX TOHATUN BBICOKOM cremeHu aOctpakiuu. [Ipumepsl. Ponb
MoJIeJIeMMHTEepIpeTaluii B MAaTEMAaTUYECKOM 00pa30BaHUU.

HNuTepakTuBHbie popmbl: [legarornueckas macrepckas «lIpusenu npumepy.

4. IlepeueHb Y4eOHO-MeTOAUYECKOr0 oOecredeHHsl ISl CAMOCTOSITEIbHOH PadoThI
00y4YaOIIHUXCS 10 TUCHHILINHE

OO0muii 00beM CcamMOCTOSTENbHON paboThl MarucCTPaHTOB IO JUCLUIUIMHE BKJIHOYAET
ayIUTOPHYIO ¥ BHEAYIUTOPHYIO (24 Yaca) caMOCTOSITENIbHYIO pa0OTy B TEYEHUE CEMECTPA.

AynuTopHas caMOCTOsATeNbHas padoTa OCYIIECTBIISETCS NPEUMYIIECTBEHHO B MaJIbIX
rpymmax, B paMKaxX y4acTHs B MHTEPAKTHBHBIX 3aHITHAX Pa3IMYHBIX (OPM, MPETYyCMOTPEHHBIX
nporpaMMmoii (cM. Bbltie pasjen 3.2). BueaynuropHas caMmocTosTenbHasi paboTa OpraHu3yeTcs Kak
NPOJIOJDKEHHE ayIUTOPHOH W BKIIOYAET JOPAaOOTKYy KOHCYJIbTAIMOHHBIX MAaTEpUAOB II0
OTJENIbHBIM TE€MaM B BHJI€ KOJUIEKTHBHOM Npe3eHTalnu; NoJaHoe ohopMIIEHHE PEeLIeHus 3ajad,
IpENoiaraloIiuX MOCTPOEHUE MOJENH; pPa3paboTKy (parMeHTa 3aHATHUS, HCHOJb3YIOLIETo
MO/JIENIb-MHTEPIPETALUIO MaTeMaTHYECKOro 00bekTa (moapoOHee cM. pa3zaen 5.2).

Mamepuanwt, ucnonb3yemole 011 MEKyU{e20 KOHMPOJiA YCREBAEMOCHIU 00YUAIOMUXCA RO
oucuunaune «Memooonozusn u mMemoovl MAMEMAMUYECKUX UCCIE006AHUTL

1. Matepuans crareit H. Byp6aku «Apxurekrypa marematuku», B.1. Apnonbsaa «Urto takoe
Marematukay, «OKécrkme” m “markme” Marematmueckme wmomenmm», A.JI. Tooma
«TekcToBble 3aJauyu: TPUIOKEHUS WIM YMCTBEHHBIE MaHUIYJSTUBBI?»; BOMPOCHl K
JIMCKYCCHH.

2. KoHCynbTallUOHHbIE  MaTepuanbl MO OCHOBHBIM  MaTeMAaTHYECKUM  CTPYKTypam
(pa3pabatThIBalOTCS M MPEJICTABISIOTCS MAarucTpaHTaMU B BHJIE€ OTIENbHBIX CIIAlJIOB
KOJUIEKTUBHOM 3JeKTpoHHOW mpe3eHTanuu, OC-2, TeMaThka COOTBETCTBYET pasjeiam
nporpammel 2.1-2.3, cM. pazzaen 5.2).

3. 3agaHus  Ha  [OCTPOEHHME  MaTeMaTH4YeCKUX  Mojeied, B  T.4.  3aJaHus
KOHTpOJIbHOM3MepUTeNbHbIX MatepuanoB OI'D u EI'D mo Ttemam, CBSI3aHHBIM C



MOJICTTMPOBAHUEM (TEKCTOBBIE 3a/1a4M, 3a7a4d Ha pabOTy C TOTOBBIMU MOJIEIISIMH, & TAKXKE
3a/1a4¥ Ha HauOOJIbIINE/HAUMEHBIIINE 3HAYCHUS BEIUYUH ).

Ilpumepu 3a0anuii: TlocTpoiiTe MaTEMaTHUECKYIO MOJIENb NOAXOASIIEro Kiacca (JIydiie
IPEeATI0KUTh HECKOJIBKO; XOPOILO, €CIM MOAENb OyleT HMPUrojHa Ul aHaJlu3a Cpa3y MHOTHX
OJIHOTHMIHBIX 3aj1a4). Pemure 3anauy.

1. CkoinbKo pa3 B CyTKH 4acoBasi U MUHYTHAsI CTPEJIKH YaCOB OKA3bIBAIOTCS HA OJHOM MPSIMOU
auHun?

2. B marasuHe mpoaaroTcs aneilbCHHBI 10 BOCEMb IITYK 3a qoutap. [lokynaTens Xo4eT B3sITh
cemb. Ckosibko OH JoipkeH 3amnatutb? [Toom A.JL. TekcToBble 3aiauu: NPUIIOKEHUS WIN
yMCTBeHHBbIe MaHumyIsaTuBbl? http://www.mccme.ru/edu/index.php?ikey=toom-01 ] 3. B
HEKOTOPOM TOCYAApCTBE CPEIHsSS 3apIuiaTa JETCKOTo Bpada (meauartpa) coctamiser 30000
y.e., a cpennss 3apruiara genyrara ['ocaymbl 450000 y.e. Ha ckojibKO MPOLEHTOB B 3TOM
rOCy/IapCTBE CPEAHSS 3apIuiaTa Jermyrara OOJbIlle, YeM CPEIHsIS 3apIuiaTra neaunarpa?
[http://alexlarin.net/ege/2017/trvarl67.html ]

4. Ha xoopauHaTHOHM MmiockocTu 3aaaH TpeyronbHuk ABC. Haiiaure ero miomans, eciu
u3BecTHO, uto A (-1;-3), B (-3; 3), C (3;5). [http://alexlarin.net/ege/2017/trvar167.html ]

5. B rpynmne u3 25 crynentoB 18 u3yuyanu aHMIMHCKHUM SI3bIK, 8 — HEMEUKUH S3bIK, 5 —
(bpaHIy3CKHil SI3bIK, a IBO€ HE U3YYaJIM HU OJHOTO MHOCTPAHHOTO si3bIKa. CKOJIBKO CTYJEHTOB
YYUJIA POBHO JIBA SI3bIKA, €CJIA MOJIUTIIOT, BIAICIOIINI BCEMH TpeMs SI3bIKaMu, B TPYIIE OJIUH?
6. B s3bIke 1eMenn Mym0Oa-toM0a ATk OYKB: «a», «y», «to», «0O» U «m». JIroOble KOpTEXKH He
Oosee ueM u3 maTu OyKB 0€3 yIBOCHHBIX COTIACHBIX, COJEPKAIINE XOTs Obl OHY TTIACHYIO, —
9TO CJIOBA; IPYTHX CJIOB B si3bIKe HET. CKOJIBKO CJIOB B SI3BIKE IJIEMEHH MyMOa-tomba?

7. B peneptyape Tearpa Ha HauaBLIuMiics ce30H 12 cnekrakiel. CKoabKuMu criocobamu AHHa
MOYET BbIOpAaTh HECKOJIBKO CIIEKTaKJIIEeH, KOTOpble OHA MNIAHUPYET YBUAETh B T€UEHUE ce30Ha?
8. Tpu monmpyru 3amjaHUpPOBaIM B BOCKPECEHbE MOWTHM B Tearp. HakaHyHe CHEKTaKIs
BBISICHIIIOCH, uTO JleHa “ctonmynoBo” unét; y Buku “Heuero HajneTh”, U OHA “IPOLIEHTOB Ha
80” HEe CMOXKET COCTaBUTh KOMITaHUIO MoApyraMm; MapuHa B cuily 0OCTOSTENbCTB OLICHUIIA
BO3MO>KHOCTb IIOCELIEHMsI criekTakis, kKak “50 na 50”. KakoBa BEpOATHOCTb, UTO BCE TPU
HOJPYTH TOCETAT 3amaaHupoBaHHoe Mmepomnpustue? [http://alexlarin.net/ege/2017/trvarl67.
html]

9. B xmacce menpiie 30 yenoBek. BeposSTHOCTH TOTrO, YTO Hayraja BhIOpaHHAS JEBOYKA
OTJIMYHUILIA, paBHa 3/ 13, a BEpOSITHOCTH TOTO, YTO HayraJ BbIOpaHHBIN MalbUuMK OTIMYHUK,
paBHa 4/ 11 . Ckonpko B ki1acce oTimuHukoB? [http:// www.problems.ru]

10. V oxotHuka ectb aBe codaku. OnHaX/Ibl, 320y JUBIINCH B JIECY, OH BBIIIET HAa PA3BHIIKY.
OXOTHHK 3HAET, UTO KaK/asi u3 co0aK ¢ BEPOSITHOCTHIO P BBIOEpET Mopory nomMoit. OH permmit
BBIMMYCTUTH co0ak mo ouepeau. Eciu o06e BrIOEpYT OJHY U Ty K€ A0POry, OH MONAET 3a HUMU;
€CJIM K€ OHM pa3JEeNsATCs, OXOTHUK BBIOEPET TOpPOTy, KHHYB MOHETKY. YBEIHUYHUT JIH TaKUM
CrocoOOM OXOTHHK CBOM IIAHCHI BBIOpATh 10POTY JOMOM, IO CPAaBHEHUIO C TEM, KaK €cliu Obl
y Hero Oblia oHa cobaka?

11. Momnery Opocatot 10 pa3. Haiigure BeposITHOCTb TOrO, UTO HU Pa3y HE BBIMAIYT JIBa OpJia
nozpsia.

12. B smuke 2016 HOCKOB — CHHUX M KpacHBIX. MOXET JIW CHHUX HOCKOB OBITH CTOJIBKO,
4TOOBI BEPOSATHOCTh BBHITAIIUTH HAayJauy JIBa HOCKa OJJHOTO I1BeTa Obuia paBHa 0,57

13. Tpaexga m, uto 13 uncio Mecsia ¢ 00IbIIeH BEpOSTHOCTHIO IPUXOIUTCS HA IISATHAILY, YeM
Ha JIpyrue THU Heaenu?

14. B AHuypuu npoxoAMT YEMIMOHAT MO IIAIIKaM B HECKOJIBKO TypoB. /[HM u ropona
MIPOBEJICHUS TYPOB OMPEICNSIOTCS kepeObéBKoii. [1o mpaBuiaam yeMnuoHaTa HUKAKHE B
Typa HEe MOTYT IIDOMTH B OJHOM IOpOJie, U HUKAKHUE 1BA Typa HE MOTYT IIPOUTH B OJIUH JICHb.


http://www.mccme.ru/edu/index.php?ikey=toom-01
http://www.mccme.ru/edu/index.php?ikey=toom-01
http://www.mccme.ru/edu/index.php?ikey=toom-01
http://www.mccme.ru/edu/index.php?ikey=toom-01

Cpenu OOJENBIIMKOB YCTpAaUBAETCsl JIOTEpEes: INIaBHBIM MpU3 MONydYaeT TOT, KTO A0 Hayaja
YeMIHOHAaTa MPaBUJIBHO YralaeT, B KaKuX ropojiax U B Kakue JHU IpoiayT Bce Typol. Eciu
HUKTO HE yrajlaer, TO IVIaBHBIM MpU3 MeperaET B paclopsbkeHne OPrKOMHUTETa YeMITHMOHATA.
Bcero B AHuypuu BoceMb TOpOJIOB, a Ha YEMITMOHAT OTBEJEHO BCEro BoceMb JHEH. CKOJIBKO
TYpOB JOJDKHO OBITh B 4YEMIIMOHATE, YTOOBI OPrKOMHUTET C HauOOJbIIeHd BEPOSTHOCTHIO
NOJIy4YnJ1 TJIaBHBIN TIpU3?

15. MapkeTHHroBass KOMIIaHHs PEUIHia MPOBECTH COIMOJIOTUYECKOE MCCIIEIOBaHHUE, YTOObI
y3HaTh, Kakasi 4acThb ropojckoro Haceinenus (B ropoge okoio 300 000 >xurteneit) y3Haér
HOBOCTU B OCHOBHOM U3 paJiMoIepeay, Kakas yacThb — U3 TeJeNporpamm, Kakas 4acTb — U3
Ipecchl, a Kakasi — 1o uHrepHery. g uccinenoBanus ObLJIO PELICHO HCIONIb30BaTh BEIOOPKY
n3 2000 cyyaiiHO BRIOpaHHBIX BJIAACIIBIIEB aIPECOB AJICKTPOHHOM MOYTHI. MOXKHO JIM CYUTATh
TaKyl0 BEIOOPKY penpe3eHTaTUBHOMN?

16. l'anuna B3si1a B kpeauT 12 muH. pyOuieii Ha cpok 24 mecsua. [To noroBopy ["anuna nomxna
BO3BpaIlaTh 0aHKY 4acThb JIEHET B KOHIIE KaXKI0ro Mecsa. Kaxkapiii Mecsl o01as cymma aoira
Bo3pactaeT Ha 3%, a 3aTeM yMEHbBIIAeTCsA HAa CyMMY, yIUladeHHYI0 ['anuHoii 6aHKy B KOHIIE
mecsiia. CyMMBbl, BBIIJIauMBaeMble [ 'annHOM, mOmOMparoTcs Tak, 4ToObI CyMMa  JIoJTa
YMEHBIIAJIaCh PABHOMEPHO, TO €CTh Ha OJHY U Ty K€ BEIMYUHY Kbl Mecsll. Ha ckombpko
pyOuieii Oomnpire ['annHa BepHET OaHKY B TEYEHHUE TIEPBOTO T0/1a KPEIUTOBAHUS 110 CPABHEHUIO
co BropbiM Tomom? [http://alexlarin.net/ege/2017/trvar167.html] 17. Brpicota Ham 3emiei
MOIOPOIIEHHOTO BBEPX MsAYa MEHSIETCS MO 3aKOHY

rae h — BeicoTa B MeTpax, t — BpeMsi B CeKyH/aX, Ipolie/iee ¢ MoMeHTa Opocka. CKOIBKO
CeKyHJ] M4 OyJIeT HaXOJUTHCS Ha BHICOTE HE MEHEE YETHIPEX METPOB?

18. B pacnopsbxenun mpopaba Banepus nmeetcst Opuraia KaMeHIIMKOB B cocTaBe 40 yemoBexk.
WX Hy>)KHO pacTipe/lelUTh Ha HEJIENI0 Ha JIBa CTposAnuxcsi o0bekTa. Eciu Ha mepBoM 00BeKTe
paboTaeT dUeNOBEK, TO MX HEJENbHAs 3apIulaTa COCTAaBISIET ThICc. pyoOneil. Eciim Ha BTOpOM
o0BbekTe paboTaer t yenoBek, TO MX HeJeNbHasl 3apluiaTa COCTaBisieT Thic. pyOneil. Kak
Baneputo Hy>XHO pacnpelenuTb Ha 3TH 00BEKTHI OpUray KaMeHIMKOB, YTOObI BHIMJIATHI Ha
UX HEZETbHYIO 3apIliaTy oKa3aJuch HauMeHbIUMU? CKOJIbKO pyOsiel B 3TOM cilydae HouaeT
Ha 3apmiaty? [http://alexlarin.net/ege/2017/ trvar163.html]

19. Jlana Beimykimas ¢urypa u Touka A BHyTpH Hee. [lokaxute, 4yTo Haiimercs xopna (T.e.
OTPE30K, COCAMHSIOMNN JIB€ TPaHUYHBbIE TOYKU (PUTyphl), Mpoxojsuias depe3 TOUKy A u
JIENAIIAsCS TOUKOW A TTOIIOJIAM.

20. MoxHo 1 6yTepOpon u3 xjeba, CbIpa U KoJI0ackl pa3pe3aTb OJHUM B3MaxoM HOXka Tak,
4TOOBI pa3AenTh Ha JIBE YaCTH MTOPOBHY M XJIeO, U ChIp, U Kosbacy?

Cmpykmypa KOHmpOIbHOU padomvl nO OUCUUNIUHE
«Memooonozua u Memoobl MamMeMamu4ecKux uccie006anuin
(ToMalIHsAs1 KOHTPOJbHAs padoTa)

1.1. TloBTopuTh TMOHATUS M OINpENeNeHUs, OTHOCIIIMECS K OJHOM M3 0a30BbIX
MaTeMaTHYECKUX CTPYKTYp, U pa3paboTaTh KOHCYJIbTAIMOHHBIE MaTepUaibl MO ATOH
teme. Popma oTyeTa: ciai] npe3eHTauuu (+BBICTYIUIEHHE HA MPAKTUYECKOM 3aHSATHH,
BKJIIOYAs 3aJJaHUs JUIs CIIylIaTesiei, OLleHUBAeTCs B paMKax MPaKTHUECKOTO 3aHATHS).

1.2. TIpoananm3upoBaTh 3aJJaHHOE MHOXKECTBO ((PYHKIIHIA, ITOCIIEIOBATEILHOCTEH, ...) C TOUKH
3pEeHHsI €ro MPUHAAJICKHOCTH K OCHOBHBIM KJIacCaM anreOpanyecKuX U TOMOJIOTMYECKHX

CTPYKTYP.



2. 2.1. V3yuuTh W pemuTh OJHY W3 KOHKPETHBIX 3a/ad, MPEANOoJaraioluxX MOCTPOCHUE
MaTeMaTH4eCKOW MOJIENIM, B TOM YHUCIIE PACCMOTPETh HCTOPHIO BOIpoca (110 HayYHBIM 0030paM
WK ceTeBbIM Marepuanam). Dopma ordera: penieHne 3a1auu ¢ MOSCHEHUSIMU.
2.2. Pazpaborare  ¢parmMeHT  3aHATHS O  MaTEMaTHKe,
MOJICIIBUHTEPIPETAIMIO  KAKOTro-TH00  MaTeMaTHYECKOTO
BBITIOJTHEHUE 3aaHUs M1E1arOTHIECKON MacTePCKOH).

UCIOJb3YIOLIETO
HNOHATHUSL  (3aBEPILUTH

Hna camocmoamenvHoli nO020MOEKU K 3AHAMUAM NO OUCHUNIUHE PEKOMEHOYEeMm A
UCNONb306AMb YUEOHO-MeMOOUYeCKUe Mamepuavl:

®onuanosa E.B. MeToasl ucciieloBaHUH B COBPEMEHHOM MaTeMaTUKE M HMX OTpaXKEHUE B
MaTeMaTHYeCKOM  00pa30BaHUU:  YUEOHO-METOJUYECKOe TocoOMe Uil  MaruCTPaHTOB
HarpaBjeHusT noArotoBku «llemarormdeckoe o00pa3oBaHHE)» MaTEMATHYECKOTO MNPOGHIIL. —
Vaesguosck: Yal'TlY um. MU.H. YnbssgHoBa, B Ie4aTy.

5. HpI/IMeprIe OLCHOYHBIC MaTepuajJbl IJdA TIPOBECACHUA TEKYLICIo

yCnneBaeMoCTu "1 l'[pOMe)KyTO'lHOﬁ aTreCTalumn oﬁyqalonmxcﬂ mo JTMCHUIIJIMHE

KOHTPOJIS

I_Ie.]'lb nmpoBe€aAcHUusT aTreCTauuu — JUarHoCThKa C(i)OpMI/IpOBaHHOCTI/I 3allJIaHUPOBAHHBIX

00pa3zoBaTeNbHBIX

dbopmupyromiero
(mpomesxyTo4Hast aTTecTalus B popMme 3a4€Ta, 3aBepIlaronas n3y4eHne JUCIUILITUHBI).

OLICHHUBAHUA

pe3yJabTaTOB.
«MeTogoJIoTusI U METOIEI

Hns

(Texymas

MIPOBEPKH
MaTEMAaTHYECKUX HCCIIEIOBAHUMN»
aTTecTanus) u

OCBOCHU

IIPOrpamMMBl

JAUCHUITIINHBI
HCIIOJIB3YIOTCA TCXHOJIOIMH

CYMMATHUBHOTI'O  OLICHUBAHUA

Ne Pasnensr Cpencraa, OO6pa3oBarenbHbIe Pe3yabTaThl AUCIUTIITMHBI
n/ (TeMBI) HCIIOJIB3YEMBI | OP - | OP - OP - OP - OP - OP - OP - OP -
0| UCIHUITIIMHBI e 1 2 3 4 5 6 7 8
JUTA TEKYILETO
OLICHUBAaHUs VK-6 OIIK-8
MHAMKATOpA | YK 6.3 NYK 6.5 HOIIK 8.2
(dhopmMupoBaHH
A
KOMIICTCHIINN
1. MatemaTuka B OC-1: Yuactue
CHCTEME HayK, ee B
METOI0JIOTHIECK JHCKYCCHH
re 0COOEHHOCTH
2. Maremaruka kak 0OC-2:
HayKa o Pa6ota B
MaTeMaTHYECKUX MHKpOTPYIIIax,
CTPYKTypax pa3paboTka
MEHTAJIbHON KapThl
3. MaremMaTrKa Kak 0OC-3:
HayKa o KomnnextusHoe
MaTeMaTUYCCKUX HCCIIE0BaHUE
MOJICTISIX
4. KoHnTpoasHoe OC-4: lomamnss
3agaHue KOHTPOJIbHAS
pabora
IIpomexyTouna OC-5: 3auét B
A aTTecTauus (dopme ycTHOTO
(3auéT) cobecenoBaHus




Onucanue OIEHOYHBIX CPEICTB M HEOOXOAMMOTro O0OpYAOBaHUS (IEMOHCTPAIIMOHHOTO

MaTepI/IaJIa), a TaxKiKe IMpoucaAypbl H KpPUTCPUU OLCHHUBAHUA HWHAUKATOPOB JOCTUIKCHUA
KOMHeTeHHI/II;'I Ha pa3/IMYHbIX 9TallaX UX (bOpMPIpOBaHI/IH B IIpOECCE OCBOCHUA O6p8.30B3TCJ'IBHOI>i
IIporpaMMBaI IPEACTABIICHEI B (-DOH,HC OLCHOYHEBIX CPCACTB JJIA TCKYIICTO KOHTPOJIA YCIIEBAEMOCTH
u HpOMe)I(YTOqHOﬁ aTTCCTalluu 110 JUCHUIIIINHC.

Mamepuanst, ucnonv3yemole 0711 RPOMENCYMOUHO20 KOHMPOTIS YCReGAeMOCHU
odyuarouwuxca no oucyuniIuHe

IIporpamma 3a4éTa Mo AMCHUILINHE
«Memooonozus u memoovt MAMeMAMUUECKUX UCCAe006aAHUTI»

1. Marematuka Kak Hayka O MAaTeMaTH4YeCKUX MOJENIAX W MaTeMaThKa Kak HayKa o
MaTeMaTUYECKUX CTPYKTypax.

2. CrpykTypa MaTeMaTH4eCKOTrO 3HAHHs, OCHOBHbIE MaTe€MaTH4YeCKHe JUCLUIUIMHBI U HX
B3aMMOCBS3H.

3. Kpwusucel B MaTeMaTHKe U UX POJIb B PAa3BUTHU HAYKH.

4. AKCHOMAaTHYECKUHA METOJ B UCTOPUU MaTeMaTHKH U B COBpeMEHHOW MateMaTHke. [Ipumepsl.

5. «Apxutekrypa marematuku» o H. bypOaku.

6. I'pynnsl u nonyrpynnsl. [loarpynnsl. Hopmanenas noarpynna. ®dakroprpymnima.

7. T'omomop¢usm u uzomopdusm rpym. SAapo romomopdusma.

8. Konbno. Uaean konbua. dakropkonsio. 'omoMopdu3Mel u 130MOP(HU3MBI KOJIEL.

9. Teno. O6macts nemoctaocTu. IToine. [Tonst qeCTBUTENBHBIX YHCEN, KOMIUIEKCHBIX YHCEN.

10. JIuneiinpie (BeKTOPHBIE) MPOCTPAHCTBA HaJ NojeM. basucel, Pa3mepHoCTs.

11. Beinykiible MHOKECTBA B BEKTOPHBIX MPOCTPAHCTBAX.

12. VrnopsimoueHHple  MHOXKecTBa.  JIMHEWHBI  mopsiiok.  M30TOHHBIE  (MOHOTOHHBIE)
OTOOpaKEeHHUSI.

13. HanOonpiire 1 HAUMEHBIINE HJIEMEHThI, BEpXHUE U HI)KHUE TPaHU MHOXKECTB. PereTku.

14. Tononoruyeckue MpoCTPaHCTBAa U OCHOBHBIE TOMOJIOTMUECKHE MOHATHS (CBOMCTBA).

15. JIuneiinble Tononorunyeckue npocrpancTsa. ConpspkeHHOE MPOCTPAHCTBO.

16. Merpuueckue MpOCTPAHCTBA MU OCHOBHBIE METPHUYECKHE TOHSATHS (CBoicTBa). Tomomorwus,
MOPO’KJIEHHAs! METPUKOH, U €€ OCOOEHHOCTH.

17. [lonHble METpUUECKHE TPOCTPAHCTBA U IPUHLIUIT COKUMAIOIINUX OTOOpaKEHUH.

18. KoMnakTHOCTh B METPHUECKUX U TOMOJIOTMYECKHX MPOCTPAHCTBAX.

19. HopmupoBaHHBIE TPOCTPAHCTBA. MeTpHKa M TOIOJIOTHS, TOPOXKIACHHBIE HOPMOM, HX
ocobeHHocTH. JIMHeansl W moAmpocTpaHcTBa. basuchkl, pa3smepHocTb. Psabl. banaxobl
MIPOCTPAHCTBA.

20. IIpoctpanctBa co ckaasipHbIM npousseneHrueM. HepasenctBo Komm-bynsikosckoro. Hopma,
METpUKa, TOMOJOTHUS, TMOPOXKACHHbIE CKAIAPHBIM  MpOU3BeAECHHEM. [ MiIbOepTOBBI
npoctpancTBa. M3omopdu3m runb0epToBbIX TPOCTPAHCTB OJIMHAKOBOM pa3MEPHOCTH.

®OPMHUPOBAHUE FAJLUIBHO-PEUTHHIOBOM OIIEHKH PABOTBHI
MATUCTPAHTA
Ne n/m Bup nesareasHoctu (1 cemectp) MaxkcumajabHOe

KOJHUYECTBO
0aJ110B




1. ITocemenne NEKIIMOHHBIX 3aHSATUN 1

2. [Tocemenre NpakTHYECKUX 3aHATHI 5

3. Pabota Ha 3aHATUSAX U CAMOCTOSTENIbHAS BHEAYIUTOPHAS 62
paborta, Bcero

BTOM | OC-1 YuacTue B KOJJIEKTUBHOM TUCKYCCUU 12

gucie: | OC-2 Pabora B MUKpOTrpymIax, pa3padoTKka MEHTAIbHOM 16
KapThl 16
OC-3 KomnekTUBHOE UCCIIEIOBAHNE 18
OC-4 KontpoinbHas pabota

4. 3auér 32

Htoro | 1 3adyeTHas equHUIA 100

Kpurtepun ouennBanus padéoTsl 00y4aromerocsi o MTOraM cemMecTpa

[To uroram ocBOEHUS AUCHUILTUHBI «METOI0NOT s K METO/Ibl MATEMaTUYECKUX MCCIIETOBAHUIT,
KOTOpas u3ydaercs B 1 cemecTpe u TpynoEMKOCTh KoTopoit coctaniser 2 3E, oOyyaromuiics
HaOMpaeT onpene’nEHHOe KOJIMYECTBO 0aJIJIOB, KOTOPOE COOTBETCTBYET PE3YJIbTATY «3aUTEHO»
WIH «HE 3aU4TEHO» COIJIACHO CIeAyIoUIei Tadnuiie:

HTorosoe Koam4ecTso 017108 Hrorosas ormerka
0-50 HE 3a4TECHO
51-100 32YTEHO

6. MeToauuecKkue YKazaHnusl 1Jist oﬁyqamumxca IO OCBOCHUI0O JUCHHUITJINHBI

HucuuruimHa «Memooonoeusi u memoobl MAMeMamuyeckux uUccie008anully sBISETCs
BBOJHOM U HalleJIeHa Ha (pOpMUPOBaHUE NPEACTABIECHUN 0 XapaKTepe HayuyHO! paboThl B 00JaCTH
MaTeMaTUKHU. YCIEIIHOE OCBOEHHE Kypca TpeOyeT aKTHMBHOW JESITeNbHOCTH Ha MPAKTUYECKUX
3aHATHSIX U BO BHEAYAMTOPHOE BpEMs, CUCTEMATHUYECKOTO BBHIMOJHEHHS JOMAIIHMX 3a/laHui,
CaMOCTOSITENIbHON PabOThI ¢ MaTeMaTUYEeCKOH JINTepaTypol, Kak yueOHOM, TaKk U HAy4YHOM.

Cno’KHOCTh O3HAKOMJIEHMS CTYACHTOB C METOJaMU MaTEMaTHYECKOIO HCCIEIOBaHM
ONpeAeNsAeTcsl, B YaCTHOCTU, TEM, YTO 3TH METOAbl HEBO3MOXKHO H3Yy4aTb OTAEIBHO OT
COOTBETCTBYIOIMX 00BbEKTOB — KaK MPaBUIIO, BeCbMa a0CTpakTHBIX. CaMo onepupoBaHHe C 3STUMHU
o0BekTaMu TpeOyeT TOCTaTOYHOI0 BPEMEHH Ha OCBOEHHE; KaK MPaBUJIO, STUM U UCUEPIIBIBAETCS
M3Yy4YEeHHE MaTeMaTHYEeCKUX CTPYKTYp B paMKkax OakanaBpuara. OCHOBOMOJIArarume TeopeMbl 1
QITOPUTMBI 110 HEOOXOAMMOCTH BO3HUKAIOT B MaTeMaTHYECKMX JMCLHMIIMHAX B YK€
3aKOHUEHHOM BHJIE, METOJIbl, KOTOPBIE NMPUBEIN K UX IOJIYYEHHUIO, OCTAIOTCA «3a Kagpom». B
CBSI3M C ATHM B paMKaX Kypca MOJATOTOBKHM MAaructpoB «Memooonozusi u mMemoobl HAYYHO20
uccne008anusy MPEAINoNaraeTcsi He TOJIbKO 0000IIaroIiee H3y4eHne METO10JIOTUU MaTEMATUKH C
MO3UIMII THOCEOJIOTMH, HO M TPEXKIE BCEro pacCMOTPEHHE KOHKPETHBIX OOpas3IoB
MaTeMaTUYeCKOT0 MCCIeI0OBaHUs B 00JAcTsIX, OJM3KUX K HAaydYHOMY HAINpaBiICHHUIO Kadeapsl
BbIcIIel MaTeMaTukd. OCHOBHOE BpeMs, OTBEJIEHHOE Ha ayIWTOpPHBIE 3aHSTH, Mpeasaraercs
MOCBSITUTh MMEHHO (OPMHUPOBAHUIO y OyIyIIMX MarucTpoB OCHOB YMEHH, CBSI3aHHBIX C
MaTEMaTUYECKUMHU HCCIIEOBAHUSIMH, B €CTECTBEHHOW CBSA3M C aKTyaJlM3allMed U paclIupeHUEM
MOHATUITHOTO armapara, He0OX0AUMOTO Ui UX IPOBEICHHS.

OOmue BOMPOCHl METOJOJIOTUM MaTeMaTuku (pa3fen 1), HECOMHEHHO BaKHBIE IS
(dopmupoBaHus OyIylIero McCieqoBaTels, Mpe/UlaracTcsi BBIHECTH B OOJBINON CTENEHH Ha



caMocCTosITeNIbHOE M3ydeHue (M obxymbiBanue). OOCyXIeHHE ITHX BOIPOCOB HA AyJUTOPHBIX
(MpakTHUYECKUX/ CEMUHAPCKUX ) 3aHATUAX HE JOJDKHO CBOJUTHCS K I0KJIa1aM CTYIE€HTOB Ha 00111e
tembl. Ilpemiaraercss cocpeoTounTh BHUMaHHME Ha IMPOOJIEMHBIX TOYKAaX, aKTyaJbHBIX MAJIS
KaX/I0r0 KOHKPETHOI'O HCCIIE0OBaHMs, a MMEHHO, Ha COOTHOUICHWH BHEUIHEH MOTHBALMHU U
BHYTPEHHEH JIOTMKH Pa3BUTHUs MaTEMaTHUECKUX MOHATHH, Ha MOJI0KUTENIBHBIX U OTPULIATENbHBIX
CTOPOHAX «CTPYKTYPAIUCTCKOIO» OAX0/1a K IOCTPOECHUIO MaTEMaTUUECKOI 0 3HAHMUSL, a TAKXKE €T0
OTpaXEHUsI B IPENIOJABAHUU U U3YYEHUN MATEMAaTUKU.

Ha nexkumn npenmnonaraercss KpaTKOe H3JI0KEHHE HMCTOPUM/JIOTUKU DPA3BUTUS OJHOTO W3
COBPEMEHHBIX pa3/ieJIOB MATEMAaTUKH, @ UMEHHO, ()YHKLIMOHAJIBHOI'O aHAJIN3a B €r0 B3aUMOCBSI35X
C APYTMMH pa3JellaMyd MaTeMaTUKH, JEMOHCTpALUs CBS3EH ¢ MpUIIoKeHUIMHU. [Ipu 3TOM akieHT
JIOJDKEH OBITHh ClieNlaH UMEHHO Ha METOJIOJIOTMYECKUX OCOOCHHOCTSAX M BaKHEHIIMX METOoJax
NOJy4EeHHUsI Pe3yJbTaTOB B (DYHKIIMOHAJIFHOM aHAJIM3€ — KaK OOIIMX Ui BCEW COBPEMEHHOMN
MaTeMaTHKH, Tak U cneuuduyeckux. Moryr ObITh yKa3aHbl (COPMYIMPOBAHBI) HECKOJIbKO
npo0JeM, ChIrpaBIIMX BaKHYIO POJb B UCTOPUM (PYHKIIMOHAIBHOIO aHAIM3a MO0 aKTyaJlbHBIX
JUIS T€X WIM UHBIX €ro MPUJIOXKEHUH, CAMOCTOSTEIbHOE PACCMOTPEHUE KOTOPBIX IPe1araercs
maructpanTam. [IpoGieMsl kenaTeabHO MOAOUPATh TaK, YTOOBI MX PEHICHUE JEMOHCTPHUPOBAIIO
N0JIB3y TIepeOPMYITHPOBKH MCXOIHON 33a4M Ha S3bIKE HEKOTOPOH aOCTPaKTHOM CTPYKTYPHI U
TUIIMYHBIC JIEMEHTHI AajbHEUIero uccnenoBanus. C Apyroid CTOPOHBI, 3TH MPOOIEMBI TOJIKHBI
OBITH CBSI3aHbBI C UHTEPECAMU KOHKPETHOIO MarucTpaHTa.

Ha nmpakTuyeckux 3aHATUSX MPEAIoJaraeTcst akTUBHas paboTa CTYIEHTOB C TEOPETUYECKUM
MaTepHajoM, KaK HM3BECTHBIM UM M3 MaTeMaTHYeCKUX KypcoB OakaiaBpuaTa, TaK U HOBBIM
(COOTHOLIEHHE ITUX YacTell MOXKET ObITh Pa3IMYHBIM B 3aBUCUMOCTH OT NMPO(UIIST NOTYUEHHOTO
oOpazoBanus). OqHON K3 cBEpX3aJau ATUX 3aHATUHN SBJISETCS MMEHHO BbIpaBHUBAaHUE YPOBHEU
BJIQJICHUS CTYAEHTAMHU SI3bIKOM MaTeMaTHYeCKOro M (PyHKIMOHAJIBHOTO aHaiu3a, abCTPaKTHOM
anredpsl U Jp. JTUCHUILUIMH, HEOOXOAMMBIX UIsl JanbHelmero oOyueHuss B mMarucrparype. Ha
NPAaKTUYECKUX 3aHATHSAX TaKXKe IMPOBOJAUTCA OOOCHOBAHHE AaJrOPUTMOB ONEPUPOBAHUS C
COOTBETCTBYIOLIUMHM OOBEKTaMH, €ClIM Takoe OOOCHOBaHHME TpeOyeTcsi; MOTYyT ObITb
IIPOJEMOHCTPUPOBaHbl M IPUMEPBI pelieHus 3anad. [Ipy 3TOM akUEHT NOJDKEH Jenarbes Ha
UCCIIeIoBaTeNbCKUX (y4yeOHBIX) 3a7ayax — MPOBEPKE MCTUHHOCTH YTBEPXKIEHUH, MOUCKE
IPUMEPOB U KOHTPHPUMEPOB, (HOPMYIHPOBKE OOLIMX CBOMCTB 00BbEKTOB M T.I. YacTh 3anad,
MOCTaBJICHHBIX Ha 3aHATUHU, MOXKET IOCJE€ HAayaJlbHOTO 3Tama COBMECTHOrO OOCYXKIEHHS OBbITh
IpeyIokKeHa Kak JJoMallHee 3aJaHue, 10 HEKOTOPBIM U3 HUX 11eJIeCO00pa3HOo 3aTEM 3aciyIlNBaTh
KpaTkue cooOuieHus cTyieHToB. Kak npenogaBatento, Tak U CTyJI€HTaM BO BpeMs UX COOOILEHH
pEKOMEH1yeTCsl IPUMEHSTh TPOOJIEMHBIHN CTHIIb M3JI0’KEHUS MaTepualla, CTaBUTh BOIPOCHI Mepe]]
ayJquToOpued, B TOM YHUCIe Ui TMOCIEAYIOIIEro oOayMbIBaHUSA, MpeaycMaTpuBaTh BpeMs JUIs
OTBeTa Ha Bompochl ciymarenaeil. ComocTaBieHHE CBOWCTB pa3IUYHBIX MaTeMaTHYECKUX
CTPYKTYp MpeJuiaraeTcsi MpoBecTd B opMe MHTEPaKTHUBHBIX 3aHATHI. HeoOxomumo oOpaTuth
0oco00oe BHMMaHHE Ha OCBOCHHE S3bIKa aOCTpakTHOW anreOphl M (DYHKIIMOHAIBLHOTO aHAIIN3a,
HEOOXOAMMOTO Ui JajdbHEHIero mpoaBmwkeHus. JKemareapHO MpopaboTaTh TIIOCCAPHiA
JUCLUTUIMHBL U YOETUTHCS B YE€TKOM MOHMMAHUU CMBICIIA COIEPIKAINUXCS B HEM TEPMUHOB.

KonTponbHOE 3amaHue mno JucHUIUIMHE «METomoNoruss M METOAbl MaTeMaTHYECKHX
MCCJIEIOBAaHMI» IPEIaraeTcsi OpraHu30BaTh KaK BHEAYAUTOPHOE, COCTOALIEE M3 HECKOJIBKUX
OTHENbHBIX 4YacTed (cM. pazgen 4). dopmoit pyOEKHOTO0 KOHTPOJS MO JUCIUILIAHE SBIISICTCS
3a4ér.

7. TlepeyeHb OCHOBHOW M NOMOJHUTEILHOW y4ueOHOUW jguTepatypnli, UHTepHeT-pecypcoB,
HEe00XO0AUMBIX JIs1 OCBOCHMS AU CHUILTHHBI
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HNHuTepHeT-pecypcsl

D CaﬁT MOCKOBCKOFO LICHTpa HerepBIBHOFO MATCMATHYCCKOTI'O O6paSOBaHI/Iﬂ. PC)I(I/IM I[OCTYTIaZ
https://www.mccme.ru .

0 MaremaTr4eckue 3T/l [ DIeKTpoHHbIH pecypc]. Pexum nocryma: http://www.etudes.ru O
«MaremaTnyeckas cocTaBIsomas» [ DneKTpoHHbIN pecype]. Pexxum moctyma: http://book.etudes.ru .

0 OOmepoccuiickuii MaTeMaTHUecKuil moptai [ NeKTpoHHBIN pecypc]. Pexxum nocryna:
http://www.mathnet.ru .
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