EJIELIKUM TOCYJAPCTBEHHbBI YHUBEPCUTET num. U.A. BYHUHA

PABOYASA ITPOT'PAMMA JIMCIIUITJINHBI

2.1.4 TEOPUSI U METOJIUKA OBYYEHMS U BOCTIMTAHUS
(MATEMATHKA)

[Indp 1 HauMeHOBaHUE TPYIIBI HAYYHBIX crienuanbHocTel: 5.8. [legaroruka
[Iudp n HaumeHoBaHUEe HayYHOU crienuaabHOCTH: 5.8.2. Teopusi u MeToAMKa
00y4eHHUs1 ¥ BOCIMTAHMS (MATEMAaTHKAa, MATEeMATHKA U MeXaHUKA) (Ha4YaJib-
Hoe o01Iee oOpa3oBaHue, 0OCHOBHOe 00111ee 00pa3oBaHue, cpeaHee 001Iee 00pa-
30BaHMe, cpeaHee NpodeccnoHalbHOE 00pa3oBaHue, Bbicliee 00pa3oBaHue,
JOTOJIHUTEIbHOE 00pa3oBaHue, NpodeccHoOHATbHOE 00yUeHme)

dopma o0ydeHus: OUHas

HNHcTUTyT H1MPPOBBIX TEXHOJIOTUI U MaTeMaTUKU
Kadenpa maremaruku, "HQPOpMaTUKH, PU3UKU U METOJUKHA O0yUYEHUS

Tpynoémkocts B 3ET - 4

TpynoémkocTs B yacax - 144

Pa3paboTuuk: 1OKTOp neaarornyeckux Hayk, npodeccop O.A. CaBBunHa



Oo0mue MoJI0KeHUA

PaGouas mporpamma nucuuiuiiHbl « Teopust 1 MeToiMKa O0yUYeHUsS U BOCIIUTaHUS
(MaTemaTHKa)» pa3paboTaHa B COOTBETCTBHH C (peJepabHBIMU TOCYAapCTBEHHbI-
MU TpeOOBaHUSMH, YTBEPKICHHBIMU MPUKA30M MUHHCTEpCTBa 00pa3oBaHUS W

HayKu BeIciiero oopazoBanusi Poccuiickoit ®eneparuu ot 20 oktsadps 2021 1. Ne
951.

1. IEJIX U 3AJIAYM YUYEBHOU JUCIUILJIMHBI

Heab IUCHUIUIMHBI. Pa3BUTHE Y ACIUPAHTOB MPOYHOTO UCCIEAOBATEIHLCKOTO UH-
Tepeca K npobdiieMaM MaTeMaTHYeCKoro 00pa3oBaHusl, TOHUMAaHKS HEHCUYEePIIaeMo-
CTH U JUAJIECKTUYHOCTH €T0 3aJiay, CIIOCOOHOCTH K MMPOSKTUPOBAHUIO U PeaTU3aIluu
MpenoaaBaTebCKOM AeATEILHOCTH B 00J1aCTH 00y4YeHUs MaTeMaTHKeE.

3agaum u3yveHus AMCUMILIMHBI

- OBJIAZICHHE TEOPETUUYECKUMHU OCHOBAMU COJIEPKAHUS IMIKOJIBHOTO M BY30BCKOTO
MaTeMaTHYeCKOTro 00pa3oBaHMUs;

- (opMupoBaHUE TBOPYECKUI MOJXOJ] K PEIICHHI0 00pa30BaTeIbHBIX, BOCIIHTA-
TENBHBIX U MPAKTHYECKUX 3aj7]a4 00y4YeHUs MaTEMaTHKE;

- pa3BUTHE CIOCOOHOCTh 0OOCHOBAHHO BbIOMPATH U 3((PEKTUBHO UCIIOJIB30BATh
o0Opa3oBaTenbHbIe TEXHOJOTHH, METOABl U CPEACTBa OOy4YEHHUS W BOCHHUTAHUS B
npolecce 00y4eHus: MaTEMaTHUKE;

2. MECTO ANCHMIIVIMHBI B CTPYKTYPE ITPOI'PAMMBI ACIIU-
PAHTYPBI

JlucuuminHa OTHOCUTCA K 00pa30BaTEIbHOMY KOMIIOHEHTY MpOrpaMMBbI MOJIIO-
TOBKH HayYHBIX U HAYYHO-TIEJArOTMYECKUX KAJIPOB B aCIIUPAHTYPE.

3. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA JUCHUIIJIMHBI
[Io oxOHYaHWY W3y4EeHUS AUCLUTUIMHBI ACTUPAHTHI JOJIKHBI:

3HATh.

eCcoJ/iep)KaHNe 3aKOHOB, CTAaHJAPTOB M MHBIX HOPMATHBHBIX MPABOBHIX aKTOB
Poccuiickoii denepanuu, periiaMeHTUPYIONINX ACSITEILHOCTh B cdepe JOMOIHU-
TEIBHOTO NPOo(heCcCHOHATBHOTO 00pa30BaHUs;

eTpeOOBaHMs (efepabHBIX TOCYJIAPCTBEHHBIX 00pa30BaTENbHBIX CTaHAAP-
TOB;

ecojiepKaHre MPUMEPHBIX MPOrpamMmM, y4eOHUKOB, y4eOHbIX MOCOOUI MO Ma-
TEMaTHKe

yMeTb:

- IPOCKTHPOBATh, OIICHUBATH U BEIOMPATH JIJIs1 HCTIOIB30BaHMS B 00pa30Ba-



TEJIHHOM IMPOIECCE MPUMEPHBIE POTPAMMBI, yUeOHUKH, yI€OHbIE U YIEOHO-
METOJUYECKHE OCOOus, IIEKTPOHHBIE 00pa30BaTEIbHbBIE PECYPChl U UHBIE MaTe-
pHabl IO MPOrpaMMaM JOMOJHUTENBHOTO NPOo(heCCHOHATBHOIO 00pa30BaHuUs;

- pa3zpabaThiBaTh 1 OOHOBIIATH paboYHe MPOrPaMMBbI, YI€OHO-METOAUYECKIE
KOMILJIEKCHI, MJIaHbI 3aHATUN (UKIIOB 3aHITHI ), KOHTPOJBbHO-OLIECHOYHBIE CPEACTBA

U IpyTrHe METOAUYECKUE MaTEepHaJIb IO IporpaMMam JOMOTHUTEIBHOTO
npo¢eCCUOHAILHOTO 00pa30BaHUS;

- HCTIOJIb30BATh ME€Jaroru4ecku 000CHOBAaHHBIE POPMBI, METO/IbI, CITIOCOOBI U
IPUEMbl OpPTraHU3alMi KOHTPOJISI U OLEHKH, IPUMEHATh COBPEMEHHBIE KOHTPOJIb-
HO-

U3MEPUTENbHBIE U KOHTPOJIBHO-OLIEHOUHBIE CPEICTBA B IIPOrpaMMax J10MOJI-
HUTEJILHOTO MPO(ECCUOHAIBHOI0 00pa3oBaHMs;

- 00pabaTbIBaTh U MPEACTABIATH PE3YIbTaThl KOHTPOJIS U OLIEHUBAHUS.

BJIA/I€Th:

- METOJaMU IPOEKTUPOBAHUS COJEpKaHUs 00pa3oBaHusi, 0TO0Opa

METOJIOB, CPEJICTB MPOheCCHOHAIIBHOTO 00pa30BaHUs B 00JacTH TEOPUU U
METOJUKHN OOYYEHUS U BOCIUTaHUs (MaTeMaTHKa);

- METOJIUKOM MpenojilaBaHusl JUCHUIUIUH (MOIYJIei) B 00JIaCTH TEOPUU U Me-
TOAMKU OOYYEeHHs U BOCIIUTAHUS (MaTeMaTHKa);

- COBPEMEHHBIMU O0pPA30BATEIbHBIMU TEXHOJIOTHUSIMA B MPENOJAaBaHUU T10
JTUCHUTUIMHAM (MOJIYJIsIM) B 00JIACTH TEOPUHM U METOJUKH OOy4YEeHUSI M1 BOCITUTAHUS
(MaTemaTHKa).

4. CTPYKTYPA, OFBEM U COJAEP) KAHUE JUCIHHUIIIMNHBI
4.1. O06beM JUCUUILIMHBI U BUAbI y4eOHOI padoThl

Tpynoémkocts qucuumiubbl B 3ET — 4 3au.eq.

TpynoémkocTs B yacax — 144 u.

4.2. Pa3aeanl TUCHUIIMHBI U BUABI 3aHATHH
Buabl yueOHOM HATPY3KHU M UX
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Pasnen 1. Teopust u MeToauKa
NMpeIMeTHOro 00pa3oBaHus.
O0umue npodieMbl METOAMKH

48

12

12

24

Tema 1. [Ipenmer meToauku
MpernogaBaHus MAaTEMAaTUKH

Tema 2. Conepxanue
[IIKOJILHOTO Kypca MaTeMaTHK!

Tema 3. MaremaTuueckue
MoHATHA U (HakTel. MeToanka
X U3YUYCHHUS

Tema 4. Metonbl U GOpPMBI
00y4eHHUs] MaTeMaTHKe.

Tema 5. OpranuzanoHHbIE
BOIIPOCHI 00yYEHUS
MaTeMaTHKE.

Tema 6. BueknaccHas pabora
M0 MaTeMaTHKe.

Paznen 2. Teopust m MmeToguKA
MpeMeTHOr0 00pa3oBaHMsl.
YacTHble METOAUKH
00yueHUus1 MaTeMaTHKe

24

12

Tema 7. OOuue BOpochl
METOAMKH MTPETIOIaBaHUS
anreOpsbl, aaredpbl U Haval

Tema 8. DnemMeHThI anreOpbl
B Kypce MaTeMaTUKU
MJTQJIIINX KIJIACCOB.

Tema 9. Yuenue o yucie B
[ITKOJIbHOM KypC€ MaTeMaTHKHU

10

3a4ueT ¢ OIEHKOH

Uroro 3a 3 cemectp

72

18

18

36

Tema 10. YpaBHeHUA 1
HEpPaBEHCTBA, X MECTO B

Kypce IIKOJIbHOU aJreOpEl.




Tema 11. OcHOBHEIE 7 2 2 3
BOIIPOCHI ITPETTOIaBaHUS
DIIEMEHTOB MATEMATHYECKOTO

aHaJIM3a B CTAPILIUX KJIaccax
CpEeHE LIKOJIE.

Tema 12. O0mme BOmpocCsl 7 2 2 3
METOJIUKH TIPETIOAaBaHU

rcoOMCTpUHU B OCHOBHOM
IIKOJIC.

Tema 13. Meronuka 7 2 2 3
[POBEICHUS IIEPBBIX YPOKOB
CHUCTEMaTHUYECKOr0 Kypca

rCOMCTpUHU B OCHOBHOM
IIKOJIC.

Tema 14. Meronuka 7 2 2 3
u3ydeHus Guryp Ha

[JIOCKOCTH U B
[IPOCTPAHCTBE.

Tema 15. ['eomerpuueckue 5 2 2 1
MpeoOpa30BaHMsI TNIOCKOCTH.

Tema 16. KoopauHatsr 1 5 2 2 1

BEKTOPBI HA IJIOCKOCTHU H B
[POCTPaHCTBE.

Tema 17. U3mepenue 5 2 2 1
TCOMETPUUICCKUX BCIUYMH.

Tema 18. IIpoexTupoBanue 3 2 1

y‘-IC6HOl“0 mnponecca 1o
MaTCMAaTUKE.

Tema 19. Conepskanue pa3aenos «Anredpa 10 2 8
1 Teopus dnce, «MaTeMaTuiecKuii aHa-
3y, «['eomerpusi», « Teopus BeposiTHO-
CTCi 1 MaTeMaTHIecKas CTATUCTHKA» B
By3¢ H METOIMKA UX MPEIIOIaBAHIIS.

OKx3aMeH

KonTpoin 9

Hroro 3a 4 cemectp 63 18 18 27
HTOLO: 144 | 36 36 63

5. OHEHOYHBIE CPEJICTBA JIJIsI TEKYHIEI'O KOHTPOJISA U ITPO-
MEXKXYTOYHOM ATTECTAIIUA
5.1. Tekymas arrectaiusi IPOBOAUTCS B opMe KOHTPOJIbHOU paboThl U pedepara.

TumnoBoi BapuaHT KOHTPOJbHOU PadOTHI



(3 cemectp)
1. aiiTe onpeaesieHUe MOHATUIO «CPEACTBA O0yUEHHUsD. Y KaXKUTE TJIaBHOE
JUAAKTUYECKOE HA3HAYEHUE CPENICTB 00yUYEHUS.
2. [lepeuncnure QyHKIMU, KOTOPBIE BBITOIHSIIOT CPEICTBA O0OYUEHUS.
3. ChopmynupyiTe 11 NMPUKIAHON HAMPABICHHOCTH 00yUYeHUs MaTeMaTHKeE.
4. IlepeunciuTe U oXapakTepu3ynTe crocoosl 00yueHus anroputMmam. Kakoit u3
CIIOCOOOB CBSI3aH C IBPUCTUYECKUM XapaKTEepPOM Ipoliecca 00yuyeHHsl MaTeMaThke?
5. laiiTe onpezesieHus MOHATUAM: «OLEHKA», KOTMETKA», OUIUOKa», «HEJ0UET.
6. [IpuBeauTe KIaccuuKaIoo ypOKOB MATEMATUKU IO OCHOBHOM TUJJAaKTUYECKOU
LETU ypOKa.

TumnoBoi BapuaHT KOHTPOJbHOU PabOTHI
(4 cemecTp)

1. Ykaxure TeopeMsl U3 Kypca reoOMeTpuM /7 Kjacca, MpU A0Ka3aTeIbCTBE KOTO-
PBIX BIIEPBBIE HCHOJIB3YETCS METOJ JI0KA3aTeIbCTBA OT MPOTHUBHOIO. Brimenute
OCHOBHBIE 3Tallbl UX JOKa3aTEJIbCTB.
2. Onuimure MeToauKy peuieHus 3aaauu: «IloctpouTs npsMyro, TPOXOASUIYIO Ue-
pe3 JaHHYIO TOYKY MMAPAIUICIBHO JAHHOU MPSIMOIN».
3. [IpuBenuTe mpuMepsl OMTUOOK yUaITUXCs IPY BHITIOJHEHUN CTEPEOMETPUUECKO-
ro yeprexa. Kak pa3bsiCHUTh UM CyTh TONMYIIEHHBIX OIIMOOK?
4. Ilpennoxure cucTeMy 3ajiay, MO3BOJISIOIIMX MOJBECTU yHAIIUXCSA K (POPMYIIH-
POBKE MPHU3HAKA NAPALIEIBHOCTH NPSIMOUN U TNIOCKOCTH.

[IpumepHast TemaTuka pedgepaToB
1. Ucropust co3nanust yueOHUKOB aprudmeTuku B Poccun.
2. Xapakrepuctuka yueounkoB anreops! (XVII-XIX BB.)
3. Xapakrepuctuka yueOnukon reomerpun (XVIII-XIX BB.)
4. I'ene3uc MeTOIMUYECKUX HJIeH Mo anredpe B Poccum.
5. 'ene3uc MeToAMUECKUX UIEH IO TPUTOHOMETpHUH B Poccun.
6. CTaHOBJIEHHE IIKOJIBHOTO Kypca FT€OMETPUU B CPEAHUX YUEOHBIX 3aBEJCHUSNX
Poccun.
7. Becepoccuiickue cbe3/ibl IpernoiaBaTeed MaTeMaTHKH.
8. Pedhopma u koHTppedopma maremaTudeckoro oopazoBanus B 1960-1970-x rr.
9. Meroanka o0yueHus: IOUCKY pELIeHUs 3a1a4.
10. OO6yueHue maTeMaTUKE yepe3 3a/1auu.
11. TIpoGnemsl cucTeMaTu3alMy U KJIaCCU(PUKALIUHU MIKOJIbHBIX MATEMaTHYECKUX
3ajay.
12. ITpoGnemMbl KOMITbIOTEPU3ALUU O0YUEHUSI MAaTEMATHUKE.
13. UadopMannoHHbIe TEXHOJOTUHA OOyYCHHs] MaTeMaThke. MeToandecKuii aHa-
J13 TOTOBOT'O IPOrPaMMHOTO OOeCTIeueHUs MPEeTo1aBaHus MaTeMaTHKE.
14. IIpukitagHbIe aCIEKTHI MIKOJIBHOTO Kypca MaTeMaTUKU. MartemaTtnueckas
MOJITOTOBKA BBIITYCKHUKA CPEAHEN IIKOJIbI K IPAKTUYECKOM JESITEIbHOCTU U K



IPOJOJKEHUIO 00pa30BaHUs.

15. Equnblii rocyjapCcTBEHHBIN SK3aMeH IO MaTeMaThke (MCTOPHS, UACOJIOTHS,
cTpykTypa u cogepxxanue KIMIMog).

16. Dy1eMEeHTBI F€OMETPUHN B KypCce MAaTEMATHKN MJIAIIINX KIJIACCOB.

17. I'ymanuTapHas, MPUKIIAIHAS U €ECTECTBEHHO-HAYYHAs COCTABJIAIONIAS Kypca
MaTE€MaTUKH.

18. ®opmupoBaHue y4eOHOM ESITEIHHOCTH IIKOJIBHUKOB IIPU U3YYEHUU
MaTEeMaTUKH B KJaccax pa3luyHbIX npoduiieit 00ydeHus.

19. BocniuraTenbHble BO3MOKHOCTH MPEIMETA MATEMATHKA.
20.1yXx0BHO-HPAaBCTBEHHOE BOCIIUTAHUE B MpoOIlecce O0yUEeHUsI MaTeMaTHKe.

5.2. TlpoMexyTouyHasi aTTecTalusi 00yJaroumxcsi ocyiecTisiercss B popme 3aué-
Ta, IK3aMEHa C UCIOJIb30BAaHUEM CJIEAYIOIIUX OIICHOYHBIX MaTEpUaJIOB: BOIIPOCHI K
3a4éTy, BOMPOCHI K IK3aMEHY.

Bomnpocsl k 3a4eTy ¢ OLEHKOM

(3 cemecTp, ouHas ¢popma 00yueHNs1)
1. ITpeamer MeTonMKHU mpenojiaBaHuss MaTeMaTuku. CocTaBHbIE YacCTH METOJIUKHU
npenojaBanus MareMatuku. llenu oOyueHns maTeMaTuKe B CpeHen mikose. Pea-
Jau3aluus TUJAKTUYECKHX MPUHIUIOB B OOy4eHMM MaremaTuke. Bocrnuranue u
pa3BUTHE yYallIUXCS HAa YPOKAX MAaTEMAaTUKH.
2. ConepkaHMe WIKOJBHOTO Kypca MaremaTuku. CTpyKTypa Kypca MaTEMAaTHKHU.
MaremaTuka Kak yuyeOHbI npeaMeT. Posb 1 MECTO MaTeMaTHKU B CUCTEME y4eO-
HBIX MpPEeAMETOB. BHYTpU- U MEXNpeIMETHbIE CBSI3M MaTeMaTuku. [lpukiiannbie
aCHeKThl IKOJIBHOIO Kypca MareMaTHKu. Maremaruueckas MOJroTOBKA BBIMYCK-
HUKA CPEeJHEH HIKOJIbI K MPAKTUYECKON NeATEIbHOCTH U K MPOJOJIKEHUI0 00pa3o-
BaHUA.
3. Maremaruueckue OHITHS, METOJIMKA UX BBeIeHUs U (opMUpoBaHus. MeToau-
Ka M3Y4YeHHUs TEOPEM U HMX J0Ka3aTeJIbCTB. 3a/Jauyd B OOYUYEHHH MaTeMaTHKe, MX
TUTAKTUYECKUE (PYHKIIUU.
4. Metonbl u popmbl 00yueHust maTeMatuke. X ocHOBHbIE Kiaccudukanuu. B3a-
UMOCBSI3b OOIIEIUTIAKTUUECKIX U YaCTHOMPEIMETHBIX METOJ0B 00YUYEHUsI. DMITH-
pUYECKHE U JIOTHYECKHE METOIbI 00ydeHus: MareMmatrke. CrieruanbHble METOJIBI B
OoOy4eHHH MaTeMaTHKe: MOCTPOCHHE M MCCIIEIOBAHUE MAaTEeMaTHYECKUX MOJIEIEH,
MOCTPOCHUE AITOPUTMOB U MTPUEMOB OOYUECHHSI, AKCHOMATUIECKUN METO/I.
5. JIoruko-AMIaKTUYECKUI aHAIN3 IIKOJIBHOTO Kypca MaTeMaTUKH (Ha IIpuMepe
KOHKPETHOHM TeMbl Kypca mMaTeMaTuku). OCOOEHHOCTH M B3aMMOCBSI3b PA3IMYHBIX
dbopm 00yueHus: PpoHTATHHON, KOJUIEKTUBHOM, TPYNIIOBON, WHANBU Y ATbHOK.
6. Opranu3alMOHHbIE BOIIPOCHI 00yYEHUSI MaTEMATUKE. Y POK MAaTEMaTUKH, €r0
oco0eHHOCTH. OCHOBHBIE TUIIBI yPOKOB. CHCTEMa MOATOTOBKH YUUTENS K YpOKaM
MaTeMaTuku. [IpoBepka W OLIEHKA 3HAHMI y4Yal[uXcsi: KOHTPOJIbHBIE, CAMOCTOS-
TeJIbHbIE, TOMAIIIHUE, UHAUBUyaJIbHbIE PA0OTHI, TECTOBAsK IPOBEPKA.
7. OCHOBHBIE Cpe/IcTBA 00YUEHUS] MAaTEMATUKE: YICOHUKH, TUJIAKTUYECKUE 1



METOIMYECKHE MOCOOMs, TETPaau C NEeYaTHOW OCHOBHOM, TaOJIUIbI, MOJEIH, CXe-
MBI, KOMIIBIOTEpHBIE TTOcoOus 1 Ap. KabuHeT MaTeMaTHKH.

8. Bueknaccuas pabota no matemaruke. OCHOBHBIC JTUAAKTHUECKHUE (YHKIIUU
BHEKJIACCHOM paboThl o Maremaruke. Ee Buapl 1 ux xapakrepuctuka. KpyxkoBas
paboTa Mo mMaremMaTuke. DJIEKTUBHBIN Kypc Mo MareMmaruke. Oaummnuajisl Mo ma-
TEMATHKE.

9. IIpoBeneHne negarornyeckoro 3KCnepuMenTa. Ero posib 1 OCHOBHBIE 3a7ja4H B
MIPOBEJEHNH HAYYHOTO UCCIIEIOBAHMS IO METOIMKE MPENOAABAHNUS MATEMATHKH.
OCHOBHBIE ATalbl MEJArOTMYECKOro AKCIEPUMEHTA: KOHCTATUPYIOMIMM, (popmu-
PYIOIINI WM KOHCTPYHMPYIOIUH, 00yyaromuid, KoHTponupytoumii u ap. O6pa-
00TKa ero pe3yJbTaToB.

Bonpocsbl k 3k3aMeHy
(4 cemecTp, ouHasi popma o0yueHus)

1. O6mue BOMpOCH METOJMKHU MpernofaBaHusl anreOpsl, anredpbl U Haydal
aHaJIM3a B OCHOBHOM LIKOJIE U B CTAPUIMX KJIACCaX CPEAHEM IIKOJBI: LENH, CONEp-
KaHUe U CTPYKTypa KypcoB, OCOOEHHOCTH METOJUKU UX MPENOJaBaHUs B yCIOBU-
X COBPEMEHHOHN pe(OpMBI IIKOJIBI.

2. DrneMeHThI anredpbl B Kypce MaTeMaTHKU MJIaAmuX KiaccoB. OCHOBHBIE
eI U 3aJ]a4d BBEACHMS alreOpandyeckoro marepuana Ha JaHHOM 3Tane olyue-
HUsl, OCHOBHBIEC TEMBI U METOJMKA UX U3yYCHUS.

3. Yuenwue o ymucie B MIKOJIHHOM Kypce marematuku. [lonstue uncna. Me-
TOAMKA W3YYECHMS HATYpPaJIbHBIX M PAllMOHAJIBHBIX 4YHCENl. BBeneHue u uszydeHue
JNEUCTBUTEIBHBIX YHACEIL.

4. ToxpaecTBeHHbIE MPEOOPa30BaHUs, UX POJIb U MECTO B IIKOJBHOM KypcCe
MaTeMaTuKu. Busbl ToxxnecTBeHHbIX npeoOpazoBanuii. [Ipobdiema popmupoBanus
BBIYMCIIUTEIBHON KyJIbTYpPbl IIKOJBHUKOB.

5. YpaBHEHUs U HEPABEHCTBA, UX MECTO B Kypce LIKOJIbHOM anreOpbl. Paz-
JIMYHBIE OINpEAETCHUS MOHITUM YpaBHEHHUS U HEpPaBEHCTBA U UX (HOPMUPOBAHMUE.
Meroanka cocTaBiieHUsI yPaBHEHUN MPU PELLIEHNN 3a]1a4.

6. ®yHKUMU U UX POJb B MOCTPOEHUM HIKOJBHOTO Kypca ainreopsl. @opmu-
poBaHue MoHATUS GyHKUIMK. OYHKIIMOHATbHAS MPOINEAeBTUKA. MeToanueckas CH-
cTeMa u3ydeHus QyHKIUH B Kypce anreOpbl OCHOBHOM mIKosbl. MeToauka usyue-
HUS TUHEHHOW W KBAAPATHIHON (yHKITHH.

7. OCHOBHBIE€ BONPOCHI IPENOJABAHUS JIEMEHTOB MaTEMAaTUUYECKOTIO aHaJIH-
3a B CTaplIMX KJIaccax CPEeIHEU LIKOJIE.

8. OO0mIre BOMpOCkl METOIUKHU MPENoIaBaHusi TEOMETPUU B OCHOBHOM IIKO-
Je: LENH, COAECPKAHUE U CTPYKTypa Kypca. PasnnuHble mOAXOABI K ITOCTPOCHUIO
CUCTEMATHYECKOTO IIKOJBHOTO Kypca reoMeTpuu. OCOOEHHOCTH METOJIUKH Ipe-
[0JIaBaHUsl IIKOJBHOTO Kypca T'€OMETPUU B YCIOBHUSIX COBPEMEHHON pedopmbl
LIKOJIBI.

9. DneMeHThl T€OMETPUHU B Kypce MaTEeMaTHKU MJaAlmuX kiaccoB. OCHOB-
HbIE LIEJIM U 33/1a4d BBEJCHHS T€OMETPUUECKOr0 MaTepralia Ha JAaHHOM JTare 00y-
yeHUsi. OCHOBHBIE TEMBI M METOJIMKA UX U3YUECHUS.



10. Meroauka npoBeAeHUS MEPBBIX YPOKOB CUCTEMATHYECKOIO Kypca Ieo-
METPUM B OCHOBHOM IKoJie. OCHOBHBIE TIOHSTHS F€OMETPUN U UX CBOMcTBa. Ponb
HarJIAIHOCTH IPHU U3YUYEHUHU NIEPBBIX Pa3J€I0B F€OMETPHH.

11. Metonuka n3ydeHust QUryp Ha INIOCKOCTH. MHOroyroasHuku. Oopmu-
pOBaHUE MOHATHS MHOTOYroJIbHHKA. MeToauKka M3y4yeHHs 4YacTHBIX BHJIOB. Tpe-
yroiabHukd. [Ipu3Haku paBeHCTBa TpeyrojJbHUKOB. UeThipexyronbHuku. Mx kiac-
cudukanus. [IpaBunbHbie MHOrOyroiabHUKH. OKpy>XKHOCTh U Kpyr. BzaumHoe pac-
IIOJIOKEHUE OKPYKHOCTEH, NMPSAMOM M OKPYKHOCTM Ha IUIOCKOCTH. ['eomerpuye-
CKHME MECTA TOYEK. 3a/1a4/ HA MIOCTPOEHUE.

12. T'eomeTpuueckue mpeoOpa3oBaHus MIOCKOCTH. JIBUKEHUS: LIEHTpaIbHAas
CUMMETpHSI, OCEBasi CUMMETpPHs, MIOBOPOT, CHMMETPHS N-TO MOpPsJIKa, Hapalieb-
HbII niepeHoc. [lomgoOue.

13. KoopauHaTel 1 BEKTOpPHI Ha MIockocTu. [IpsimoyrosibpHas cuctema Koop-
JIMHAT, ONEPALMH C BEKTOPAMH, KOOPAMHATHI BEKTOPA, CKAISIPHOE MPOU3BEJICHUE
BEKTOPOB, YPABHEHHUS OKPY>KHOCTHU U IIPSIMOM.

14. U3smepeHue reomeTpuueckux BeduyuH. JnmHa otrpeska. M3mepenue
IUIOLIAAE: MHOTOYroJIbHUKOB, Kpyra. IIpo0sieMbl paBHOBEIMKOCTH U PaBHOCO-
CTaBJIEHHOCTH Ha MJIOCKOCTH.

15. Meroauka npoBe/IeHUs NEPBLIX YPOKOB T€OMETPUU B CTAPUIMX KJlaccax
cpenHeil mKoybl. OCHOBHBIE MOHATHS CTEPEOMETPUM M UX CBOMCTBA. Meroauka
JI0KA3aTeNbCTBA MEPBBIX T€OpeM. PoJib HAMISAHOCTU MPU U3YUYEHHUH MEPBBIX pa3-
JIEJI0OB CTEPEOMETPHH.

16. Metoauka u3yueHus: NapaiieIbHOCTH U NEPIEHIUKYISIPHOCTA B MPO-
crpaHcTBe. Kiaccudukanuy B3aMMHOTO PaclONOXKEHUsS NPSIMbIX U IUIOCKOCTEN B
npocTtpadcTBe. [IpU3Haku mNapamiebHOCTH W TMEPIEHANKYISIPHOCTH MPSAMBIX U
IUIOCKOCTeH. MeToanka n3y4eHus! MPOCTPAHCTBEHHBIX (UTYP: MHOTOTPAaHHUKOB U
buryp BpalieHus.

17. O6mme BOpOCH BHEAPECHUS TEXHOJIOTHI 00pa3oBaHUs B MPOIIECC TMpe-
NO/IaBaHUsl MaTEMaTUKHU B cpeaHed mkose. [loHsATHE megaroruyeckoil TexXHOIOo-
ruu. Pa3nuunbie noaxozsl K ero onpeaenenuto. Kinaccudukanum negaroruyeckux
TexHOJOruii. OCOOEHHOCTH MX NMPUMEHEHHUS K OOYUYEHHI0 MaTeMaTHUKE B COBpE-
MEHHOM LIKOJIE.

18. Iudpdepennmanus obyueHus marematuke. upaktuyeckue (QyHKIUU
muddepeHnpoBaHHOTO 00yUueHus. BoIsiBiIeHNE U yYeT UHIMBHUIYaTbHBIX OCOOEH-
HOCTEM, CKIIOHHOCTEH, MHTEpeCcOB yJamuxcs. Bunbl auddepenmanum: ypoBHeBas
u npodunsHasi. YpoBHeBas nuddepeHnuanus o0ydeHuss MaTeMaTUKe Ha OCHOBE
00s13aTeNbHBIX Pe3yibTaToB. OCOOEHHOCTH COJEp)KaHUsl Kypca MAaT€MaTUKU JUIs
paznuyHbIX npoduniei oOyuenus. DopmupoBanue 6a30BoOro conepxkanus. ['yma-
HUTapHasi, IPUKIJIaJIHas U €CTECTBEHHO-HAy4YHasl COCTABIAIONIAs Kypca MaTeMaTu-
KH.

19. ®opmupoBanue y4eOHOW MEATEIBHOCTH MIKOJIHHUKOB MPU W3YYCHHU
MaTeMaTUKH B KJlaccax pas3fiuyHbIX npoduiiein ooyuenus. [lnanupoBanue pesylib-
TaTOB U BBIOOP (OpM M METOAOB OyuyeHUs MaTeMaTHUKU, OPUEHTHUPOBAHHBIX Ha
y4eT UHAMBUAYAJbHBIX OCOOEHHOCTEW YYalIuXCs, COOTBETCTBYIOILIUX JTaHHOMY
pouII0 00yUCHHUS.



20. JInyHOCTHO-OpUEHTHPOBAaHHOE 00yueHue maTemaTuke. PopMUpOBaHUE
LEJIOCTHOM JTMYHOCTH KAaK OJHA U3 MPUOPUTETHBIX 3aJ1a4 COBPEMEHHOTO IIKOJIBHO-
ro odpazoBaHus. Bo3MoxxHOCTH (POPMUPOBAHUS KAUECTB JIMYHOCTU NPU 00yUEHUU
maremaTuke. COOTBETCTBYIOIIME TPEOOBAHUS K IIKOJbHBIM IIAHAM, IPOrpaMmam,
y4eOHMKaM, opranu3anuu ooyuenus. [loHsaTus TymMaHu3aluu U ryMaHUTapu3aluu
oOy4eHHMsl 115l TPENoJaBaHUsl IKOJIBHOTO Kypca MaTeMaTHKU.

21. Pa3BuBaroiee oOyueHHe MaTeMaTHKe. XapaKTEPUCTUKA PA3TUYHBIX CH-
CTEM Pa3BHUBAIOLIEI0 OOYUYEHUS U UX UCIIOIb30BaHUE B MPENOJAABAHUU IKOIBHOTO
Kypca MaTeMaTHKU.

22. AKTUBHU3aIMSA y4eOHOM ACATEILHOCTH MPU OOydeHUH MaTemaTuke. Ur-
pBl Ha ypokax marematuku. [IpobremHoe oOyuenue maremaruke. O0yueHue ma-
TEMaTHKEe Ha OCHOBE CXEMHBIX U 3HAKOBBIX MOJIENe yueOHOro marepuasa (omnop-
HbI€ KOHCIIEKTHI, TETPAJM C MMEYaTHONH OCHOBOH U T.m.). DopMupoBaHUE NMPUEMOB
y4eOHOM JIeSITCIHbHOCTH.

23. Texnomoruu Ha OCHOBE A((HEKTUBHOCTH YIPABJICHHS] W OpPTaHU3AIUU
y4eOHOro mpoiiecca Nnpu U3y4eHUuHM MaremMaTuku. MHnuBuayanuzauus oOydeHUs
mateMatuke. [IporpammupoBanHoe oOydenue. ['pynmnoBas TeXHOIOTUs IpH 00Y-
YEHUU MaTeMaTHUKeE.

24. IIpoexkTupoBaHue y4eOHOro mnpoiecca no marematuke. [Ipodiema mpo-
EKTUPOBAHMS B MEJAroruke U METOJMKe npernoaaBanus. OCHOBHBIEC ATallbl IPOCK-
TUPOBAHUS METOANYECKON pabOThl YUHUTEIIS: ONPEACIICHUE LIeJIel, UX YTOUYHEHHUE U
dbopMyIMpOBKa C OpHEHTAIMEl HAa JOCTHXKEHHE PE3yJIbTaTOB, MOATOTOBKA COOT-
BETCTBYIOIIMX MAaTe€pUaioB, OLIEHKA TEKYILIUX PE3YyJIbTATOB U UX KOPPEKIUS, aHa-
JIU3 U OLIEHKA OKOHYATEIbHBIX PE3yJIbTaTOB.

25. Kommnprotepusaius o0yueHus MmaTemMaTuke. MeTo010Tnueckiue OCHOBBI
KOMITbIOTepH3auu B cdepe oOpazoBaHus. [Icuxonoro-menarorndyeckue OCHOBBI
KOMITBIOTEPHOTO 00yueHuss MaremMatnke. DyHKIIMN KOMITbIOTEpPa B 0Oy4CHUHN Ma-
tematuke. [legarormdeckas menecooOpa3HOCTh U PYHKITMOHAITBHBIE BO3MOKHOCTH
KOMITBIOTEpPHOr0 O0ydeHus: MaremaTuke. MHbopMallMOHHbIE TEXHOJIOTUU 00yue-
HUSL MaTeMaTuke. MeToIMYecKuil aHaiu3 roTOBOrO MPOrpaMMHOTO OOecreYeHUs
npenojgaBanus Maremaruke. I[Ipobrema orTbopa copepxaHus MaTEMaTHYECKOTO
00pa3oBaHUs ¢ Y4ETOM HOBBIX HH(POPMAITMOHHBIX TEXHOJIOTUM.

26. bunapupie oTHomIeHHs. OTHOIIEGHUS] SKBUBAJICHTHOCTH U TIOPSIIKA.
Knaccel skBuBanienTHOCTH. DakTop MHOXecTBa. ['pymnmbl, konbla, nous. [Ipu-
Mepbl U cBoMcTBa. ['oMOMOpPu3MBI 1 H30MOP(PHU3MBI.

27. Ilone KOMITJIEKCHBIX YKcell. AnreOpandyeckas U TPUTOHOMETPpUYECKAsT
(dbopMBI 3aMKCcH KOMIUIEKCHOTO 4Hciia. ['eoMeTpuiyeckoe UCTOIKOBAHKE ICUCTBHIMA
HaJl KOMILJIEKCHBIMHU 4uciiaMH. PellieHre ypaBHEHUH B MOJI€ KOMIUIEKCHBIX YH-
cesl. DyHKIUN KOMILJIEKCHOT'O IEPEMEHHOTO.

28. MHOTO4JIEHBI OT OJHOM M HECKOJIBKUX IepeMEHHbIX. CUCTEMBI ypaB-
HEHUI. MeToInKa U3y4YeHHUs] CUCTEM YPaBHEHUN.

29. Teopema o nenenuu ¢ ocratkoMm. Teopema bezy. HOJ/l mHOrO4YneHOB
u anroput™m EBkinpa. Teopema O pa3ioXKeHUM MHOTOYJIEHAa Ha HENPUBOJMMBIE
MHOXHUTEIIH.



30. Teopema 006 anreOpanyecKor 3aMKHYTOCTH TOJISI KOMIUIEKCHBIX YH-
cen u e€ cneacreuss. opmyiiel Buera. MHOrowieHsl, HENPUBOAUMBIE HAJ ITOJIEM
JNEeUCTBUTEIbHBIX YHCEIL.

31. Cucremsl INHEMHBIX YpaBHEHNN. PaBHOCHIIBHBIE CUCTEMBI U DJIEMEH-
TapHble MpeoOpa3oBaHusl. PemeHue cucTeMbl METOIOM IOCIEI0BATEIBHOTO UC-
KIJIFOUECHUS [IEPEMEHHBIX.

32. IlonsTue onpenenuTens KBaapaTHOW Marpuibl. CBOMCTBa omnpese-
mutenei. [IpaBuno Kpamepa nis penieHus: cuctemMsl N TMHEWHBIX YPABHEHHM C
M nepeMEHHBIMH.

33. Meroaunueckue MoAXOAbl K U3yUYEHUIO CUCTEM YPaBHEHUN U CIIOCO-
00B ux pemieHus B By3e. [[peeMCTBEHHOCTh CO IIKOJIbHBIM KypCOM MaTeMaTH-
KH.

34. PaznuuHble MyTH aKCMOMAaTHYECKOTO MOCTPOEHUSI E€BKJIMJOBOW TIeo-
MeTpuH. CpaBHEHUE aKCHOMAaTUYECKOTO MOCTPOEHUSI TEOMETPUU B IIKOJIE U BY-
3e. HempoTtuBopeunBoCTh, HE3aBUCUMOCTD, ITIOJTHOTA CUCTEMBI aKCHOM.

Cuctema akcuoM tuiockoctu JlobaueBckoro. B3anmHoe pacmosiokeHue
IPSAMBIX Ha IUIOCKOCTH. IHTEpnpeTanus CUCTEMBI aKCUOM.

N3mepenue reomerpuueckux BeauwuuH. [[nuHa orpeska. [lnomans MHOrO-
YTOJIbHHKA. Teopema CylecTBOBaHMS U €AUHCTBEHHOCTH.

35. MHuororpannuku. Beimykisie MHOrorpanHuku. Teopema Ditniepa s
MHOTOI'PaHHUKOB. AHAJIUTHYECKasi FT€OMETPUs Ha IUIOCKOCTU M MpOOJIeMbl Ipe-
€MCTBEHHOCTH C 3JIEMEHTAMU AHAIUTHYECKON T€OMETPHUU B LIKOJIE.

36. 'eomeTpuueckue npeodpazoBanus (Tpynibl peoOpa3oBaHUiA).

AHauTHYECKass TEOMETPHsSl HA IJIOCKOCTU. PaznnuHble ypaBHEHUs Mps-
MO#. YpaBHEHHs KPUBBIX BTOpOro mopsnka. I[IpoGieMbl mpeeMCTBEHHOCTH B
V3YUYEHHH DJIEMEHTOB aHAJIUTUYECKOU T'€OMETPHUH B LIKOJIE U BY3€.

37. MeTtoanueckne MOaX0bl K BBEIEHUIO OCHOBHBIX MOHITHIA MaTeMaTu-
YECKOI'0 aHaJIu3a B By3e€.

38. Paznuunbie cmocoObl BBEIEHUS IEHCTBUTENBHBIX Ynced. AKCHnoma He-
IIPEPBIBHOCTH U CIEACTBUS U3 HEE.

39. Ilonsatue muOkecTBa. Onepanuu Haa MHOKecTBaMH. [lapagokcel, CBs-
3aHHbIE C HAMBHBIM TOHMMaHHEM MHOECTBAa. AKCMOMa BHIOOpA.

40. [Tonarue meTpuueckoro npoctpancTsa. [Ipumepsl. Onpenenenue pac-
CTOsIHUS B MpocTpaHcTBe R" u mpocTpaHCcTBe HEMPEPBHIBHBIX (DYHKIIMH Ha OTpe3-
K€.

41. EBknuaoBbl npoctpaHcTBa. [Ipumepsl. CkalsipHOE NPOU3BEIACHUE U
ero ceorcrBa. HepasenctBo Komu-byHskoBCcKoro.

42. Teopus psagoB. Meroanka U3yd4eHUs] YUCIOBBIX U CTEIICHHBIX PSIOB.
[IpeeMCTBEHHOCTh B M3YyYEHHUH PSAIOB MEXKAY IIKOJIBHBIM U BY30BCKHM KypCOM
MAaTE€MaTHKH.

43. Conepxanue pazzaena «Teopus ducen U YUCIOBBIE CHCTEMBI» B By3€ U
METOJMKA €T0 MIPENOAABAHUS.

HarypanbHbie uncna u ux cBoiictBa. Akcuomsl lleano.

Meron MmaTemaTuuecKkor MHAYKIMUA. buHoM HeroTOHA.



IIpoctble uncia. beCKOHEYHOCTh MHOKECTBA IMPOCTHIX yucen. OCHOBHas
TeopeMa apuMETUKH.

AnroputM EBKIINIA 1 €0 NPUIIOKEHNUS.

44. OCHOBHBIE MTOHATHUSL TEOPUH BEPOSITHOCTEN U METOJMKA UX U3yUYECHHUS B
By3e. CiydaiiHoe coOBITHE, €r0 4acToTa U BEPOATHOCTh. | eomeTpuueckas Bepo-
ATHOCTb. T€OpeMBbl CI0KEHUSI U YMHOXEHHSI BEPOSITHOCTEU. Y CIIOBHAs BEPOST-
HOCTb.

®opmyna bepnyium. @opmyiia noyHou BepossTHOCTH. Popmyna beneca.

CiyyaiiHas BEIMYKMHA U 3aKOH €€ pACIPEICIICHHUS.

MaremaTnyeckoe 0XKUJaHue U JUCIIEPCHs CIIyYalHOW BEJIMYUHBI.

Moja u Meauana.

OueHounbie cpeAcTBA JJIsA NPOBEACHUS TEKYyLIeH M IPOMEXKYTOYHOH arTe-
CTALUM 110 JUCHMILIUHE
Kpumepuu ouyenuseanusn ona 3auema ¢ O4eHKou.

OneHka «OTIMYHOY» - Halu4Khe rIyOOKHUX MCUEpIBbIBAIOIIUX 3HAHUH (B 00be-
M€ YTBEPKAECHHON MPOrpamMMbl JTUCLUIUIMHBI B COOTBETCTBUU C MOCTABJIECHHBIMHU
IporpaMMoi Kypca IeNsIMH U 3aJadyaMd OO0yuYeHHs); TPaMOTHOE M JIOTHYECKHU
CTPOMHOE H3JI0KEHHE MaTepuaia, YCBOGHUE OCHOBHOM M 3HAKOMCTBO C JOIOJHU-
TEJIbHOU JINTEPATYPOU.

OneHKa «XOpOUIIo» - HAJIMYHME TBEPAbIX M JOCTATOYHO IOJHBIX 3HAHUU (B
o0beMe YTBEPKIAECHHOM MPOrpaMMbl TUCLUHUIIIMHBI B COOTBETCTBUU C LIEIAMHU 00Y-
YEHHs), MPAaBWIbHbIC JEUCTBUS MO MPUMEHEHUIO 3HAHWI, YMEHUM, BIAJECHUN Ha
IIPAKTUKE, YETKOE U3JIOKEHNE MaTepHUaa, JOIyCKalOTCS OTAEIbHBIE JOTUYECKUE U
CTUJIIMCTUYECKHUE TMOTPEIIHOCTH, CAAIOIINM YCBOUI OCHOBHYIO JINTEPATYPY, PEKO-
MEHJIOBAHHYIO B IIPOTPAMME JUCLHUIUINHBIL;

OneHka «yJIOBJIETBOPUTEIBLHO» - HAIMYME HEJIOCTATOYHO IMOJHBIX 3HAHUH (B
o0ObeMe YTBEPKJIEHHONM NPOrpaMmbl), HU3JI0KEHHE Marepuajga C OTIEIbHBIMU
OLIMOKaMH, MTPaBUJIbHBIE B 1I€JIOM JICUCTBUS IO MPUMEHEHUIO 3HAHWUN Ha MPAKTH-
K€.

OrneHka «HEYyJIOBIECTBOPUTEIILHO» - TeMa pedepara HE pacKphiTa, HATUUHE
rpyObIX OMIMOOK, HEMOHUMAaHHUE CYIIHOCTH M3J1araéMoro BOMpOca, HEYMEHHUE MpHU-
MEHSITh 3HAHUS HA MTPAKTHUKE.

Kpurtepuu onennBanus AJs1 KAHAUIATCKOT0 3k3aMeHa. CoJiep>KaHUe U CTPYK-
Typa KaHAUJAATCKOTO dK3aMeHa U KpUTEPUU OIICHUBaHUs omnpeseneHsl B [Iporpam-
M€ KaHIUIATCKOTO DK3aMeHa I10 CIIEHATILHOCTH.

6. YYEBHO-METOANYECKOE 1 HH®OPMAIIMOHHOE OBECHEYE-
HUE YYEBHOU JUCHUIIJINHBI
6.1. OcHoBHasI IMTEpaTypa

1. Kanxaesa, JI. C. Teopus m MeToIuKa OOy4YeHHUSI MaTEMaTHKE: YacTHAs METO/IH-



Ka : y9eOHUK  JIs CpeaHero npoecCHOoHaTBEHOTO obpa3zoBanws /
JI. C. KankaeBa. — 3-e¢ m3a., ucmp. u gomn. — Mocksa : M3garensctBo FOpaiir,
2025. — 519 c.— (IIpodeccuonansuoe obpazoanue). — ISBN 978-5-534-
18524-9. — TekcT : anexkTpoHHbIl // OOpa3oBaTenbHas miatdopma FOpait [caiit].
— URL.: https://urait.ru/bcode/568964 (nara odparenus: 17.06.2025)

2. . HAcmpebos, A. B. Metoanka mpenogaBaHus MAaTeMaTUKHU: TEOPEMbI M CIpa-
BOYHbIE MaTepuaiibl . y4eOHMK 11 By30B/ A. B. fctpebos, U. B. Cycnosa,
T. M. KopukoBa. — 2-¢ u3n., ucnp. u gom. — Mocksa : MzmarensctBo FOpaidr,
2025. — 199 c. — (Bmicuiee oOpazoBanue). — ISBN 978-5-534-08685-0. —
Tekct : anextpoHHbii // OOpazoBarenbHas minatgopma HOpait [calT]. —
URL.: https://urait.ru/bcode/562172 (nata obparmienus: 17.06.2025).

6.2. JlonosiHUTEIbHAS JIUTEPATYPA

1. ErynoBa, M.B. Meroauyeckass moAroToBKa y4uTEeds MAaT€MaTUKU B BBICILIEM
neJaroruueckoM 00pa3oBaHUM: 3aJaHusl I CaMOCTOATENbHOM paboTsl / M.B.
ErynoBa. — MockBa : MOCKOBCKHH IeIarornueCKuii roCy 1apCTBEHHbIN YHUBEPCH-
ter (MIIT'Y), 2016. — 84 c. : un. — Pexxum nocryma: mo moanucke. — URL:
http://biblioclub.ru/index.php?page=book&i1d=469673 (mara oOpareHus:
01.09.2024).

2. Beumomos, E.M. ®unocoduss MaTeMaTHKH : y4YeOHMK s By30B /
E. M. BeutomoB. — 2-¢ wm3a. — MockBa : M3marensctBo [Opaiit, 2025. —
306 c. — (Bricmiee oopazoBanue). — ISBN 978-5-534-11336-5. — Tekcr : anek-
Tpouubld  //  OOpazoBatenmpHas  miatrpopma  FOpait [caiiT]. —
URL.: https://urait.ru/bcode/563782 (nara oopamenus: 17.09.2025).

3. Hamunrep, B.A. M30panubie Bompochl HHGOPMATHU3AIMU IIKOJILHOTO MaTeMa-
Tudeckoro oopazosanusi / B.A. lamunrep ; pen. M.IL. Jlamuuk. — 3-e u3z., cTep. —
Mocksa : ®munta, 2016. — 150 c. — Pexxum pgoctyna: mo moamucke. URL:
http://biblioclub.ru/index.php?page=book&i1d=83204 (mara oOparre-
Hu:01.09.2024).

6.3. DyeKTpoHHBIE 00pa3oBaTe/bHbIC PeCypPChI

Ne Ccblika Ha
. HaumenoBanue pa3pador-
nn HHGOpPMaINMOHHBIN pe- . JocTynHoCTh
KM B 3JIEKTPOHHOI opme
cypce
1. DneKTpOHHO-O0MOIMOoTEYHAs Perucrpanus
- cucrema (OBC) yepe3 001 YHUBEP-
http://www.biblioclub.ru o
YHuBepcurerckas OMOINOTEe- | CUTETCKUIM KOMIIBIOTED.
Ka OHJIaiH B nmanpHelmem naan-
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BHJlyaJIbHBIM HEOIpa-
HUYCHHBIN TOCTYII U3
JIF000M TOYKH, B KOTO-
poi uMeeTcst JOCTYN K
cetu MaTepHeT

2. http://edu.ru/ Poccuiickoe o6pazoBanue: de- CBo0OOaHBIH TOCTYI
JlepaibHbIi opTai. Briatouaer
CCBUIKH Ha MOPTAJIBI ¥ CANTHI
00pa3oBaTENbHBIX YUPEIKIC-
HHM; TOCYJapCTBEHHBIE 00pa-
30BaTeIbHbIE CTAHIAPTHI; HOP-
MaTHBHBIE IOKYMEHTBHI; KaTa-
JIOT SKCKYPCHHA U 00yYaroIux

POrpamMM.
3. http://eqworld.ipmnet.ru/ | Yue6Ho-00pa3zoBaTeabHas JIOCTYTI CBOGOTHBIM.
ru/libr (du3uKo-MaTeMaTHUECKast
ary/mathematics.htm oubmmoteka. Db comepKuT

DjVu- u PDF-¢aitnsr yue6-
HUKOB, Y4EOHBIX [TOCOOHIA,
CcOOPHUKOB 3a/1a4 U YIIpaXK-
HEHHUH, KOHCIIEKTOB JICKITHH,
MOHOTrpaduii, CIpaBOYHUKOB
U AMCCEPTALMN 110 MaTeMa-
TUKE, MEXaHUKE U

dusuke.

4, http://mathedu.ru Marematnyeckoe obpa3oBanue: | HeorpanumueHHsli ocTyn
MIPOIILIOE M HACTOsIIEE (CANUT ¢ u3 Mo00# TOYKH, B KOTO-
OB, BrItOYaloIIeN JOPEBOJIIO- poil uMeeTcst TOCTYII K
IIMOHHBIC UCTOYHUKH, JIUTEPA- ceru UHTepHer

TYpPY COBETCKOTO TIEpPHO/Ia)

7. MATEPMAJILHO-TEXHUYECKOE OBECIIEYEHUE YYEBHO
JTACTUTIIVHBI

MatepuanbHO-TeXHHUYECKas 0a3a, THPOPMALIMOHHBIE TEXHOJIOTHH, IPOTPAMMHOE
oOecrieyeHue U THPOPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI.




