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1. Conep:xanue Kypca BHEYPOUHOIl 1eITeJILHOCTH
«PemieHue 3a1a4 NOBBLIMIEHHON TPYAHOCTH 110 MATEMATHKE»

Kypc cocrout u3s pa3neinos:

JluHeliHble, KBaJpaTHbIE, PallMOHAIbHbIE, UPPALlMOHANIbHBIE YpaBHeHUs. [loka3arenbHble, JorapuMuuecKue ypaBHeHUs. TpUrOHOMETPUUYECKHUE
YpaBHEHUS.

Beruucnenue BbIpaK€HUH CTENEHHBIX, PAlMOHAIBHBIX, UPPALMOHAIBHBIX BbIpakeHul. JlefictBus co crenensmu. [IpeoOpazoBaHue YMCIIOBBIX,
OYKBEHHBIX Jorapu(pMUIECKUX BbIpaxxeHUui. [IpeoOpazoBaHne TPUTOHOMETPUIECKUX BBIPAKCHUN.

Brraucnenus. OkpyriieHue ¢ HetocTaTkoM U ¢ u30bITkoM. [IporienTsl. [IporieHTs! u okpyriieHue.

JIuneliHble ypaBHEHMs W HEpaBeHCTBA. KBaapaTHbIE M CTENEHHBIE ypaBHEHHUS M HEPABEHCTBA. PaluOHalIbpHBIE yYpaBHEHHUS M HEPAaBEHCTBA.
WppanmonansHeie ypaBHEHUS! U HepaBeHCTBA. [lokaszarenbHble ypaBHEHHsS M HepaBeHCTBa. Jlorapudmuyeckne ypaBHEHHS M HEPaBEHCTBA.
TpuronomeTpruyeckue ypaBHEHUS 1 HEPABEHCTBA.

3aauy Ha MPOLIEHTHI, CILJIaBbl U CMECHU. 3aJ]a4M Ha JBUKEHHE 10 IPsIMON. 3ajaul Ha JBUKEHHUE 110 OKPYKHOCTHU. 3a/layl Ha IBU’KEHUE 10 BOJE.
3a1auu Ha COBMECTHYIO paboTy. 3ajjauu Ha IPOrPECCUu.

MHOroyrojapHUKH: BEIYUCIECHUE JUIMH U YTII0B, BEIYKMCICHHE Iomaaei. Kpyr u ero anementsl. KoopanHaTHas IIOCKOCTb.

Pemnienune npsMOYrosibHOro TpeyroibHUKA. PerieHune paBHOOEAPEHHOro TpeyrojbHUKa. TpeyronbHukM obmero Buzaa. llapamnenorpamm.
Tpanenus. LlenTpanbHble U BriMcaHHbIe yriibl. KacarenbHas, Xxopaa, ceKylias. BnmcanHas u onucaHHas OKpYKHOCTH.

Ky0, npsiMmoyrosibHbli napajienenumnes]. DJIeMeHTbl COCTaBHBIX MHOTOTPaHHUKOB, IUIOIIA/b TOBEPXHOCTH COCTABHOTO MHOI'OIpaHHHMKA, 00BbEM
COCTaBHOI'O MHOTOrpanHuKa. IIpu3zma, nupamuaa, DMIMHIP, KOHYC, 1Iap.

@dusnueckuil cMmbicn Tpou3BoJHON. [‘eomerpuueckuit cMmbIca Npou3BOAHOW. [IpuMeHeHHMEe NPOM3BOMHOW K HCCIENOBAHUIO (DYHKIMIA.
[TepBooOpa3nas.

HccnenoBanne CTENEHHBIX W HMppalMoOHalbHbIX (yHKUMHA. MccienoBaHue dacTHBIX, Hpou3BeaeHuil. lccienoBaHue IOKa3aTENbHBIX U
norapudmuueckux pyHkuuil. MccnenoBanue TpUroHOMETPUUECKUX (QYHKIIH.

. Knnaccuueckoe onpezneneHue BeposTHOCTH. TeopeMbl 0 BEpOSATHOCTSAX COOBITHH.

2.Ilnannpyemble pe3yJIbTaThl 0CBOCHHMS KYpPca BHEYPOUHOM 1esiTeIbHOCTH
«Pemenue 3a1a4 NOBBLILIEHHOI TPYAHOCTH 110 MAaTEeMAaTHKeE

JIuunocmnuie pesynomamoi:

(dbopMUpOBaHNE OTBETCTBEHHOT'O OTHOIIIEHHUS K YUEHHUIO, TOTOBHOCTH M CIIOCOOHOCTH K CaMOpPa3BUTHIO;
dbopmHpoBaHUE YMEHHS ICHO, TOYHO M IPaMOTHO M3JIaraTh CBOM MBICIH B YCTHOM peuu;

pa3BUTHE JOIMYECKOTO M KPUTHUECKOTO MBILIUIEHUS, KYJIbTYpBl PEUH, CHOCOOHOCTH K YMCTBEHHOMY 3KCIIEPUMEHTY;



dbopMUpOBaHUE y YyYaIIUXCSl MHTEJUIEKTYaJIbHONM YECTHOCTH U OOBEKTHBHOCTH, CIIOCOOHOCTH K IMPEOJOJCHHIO MBICIUTENBHBIX CTEPEOTHIIOB,
BBITEKAIONINX U3 OOBIICHHOTO OIIbITA;

BOCTIMTAHHUE KAYECTB JINYHOCTH, OOECTICUNBAIOIINX COIUATBHYI0 MOOMIHBHOCTh, CIIOCOOHOCTh MPUHIUMATh CAMOCTOSITEIbHBIC PEIIICHIS;
dbopMupOBaHUE KAYECTB MBILIUICHUS, HEOOXOUMBIX JIJIS a/IaliTallii B COBPEMEHHOM MH(MOPMaIlMOHHOM OOIIECTBE;

pa3BUTHE UHTEpeca K MaTeMaTUYECKOMY TBOPUYECTBY U MAaTEMATUYECKUX CIIOCOOHOCTEH.

Jeamenvnocmy peanuzyemcsa ¢ yuemom MemanpeomMemHusix pe3yibmamaos:

(dbopMHpOBaHUE MPEICTABICHUI O MATEMATHKE KaK 4acTH OOIICUEIIOBEUECKOW KYIbTYPhI, O 3HAUUMOCTH MAaTEMaTHKH B PA3BUTHH ITUBHIIU3AIIH
¥ COBPEMEHHOT'O O0IIECTBA;

YMEHUS OCYIIECTBISATH KOHTPOJIb 10 00pa3ily ¥ BHOCUTh KOPPEKTHBHI;

YMEHUS yCTaHABIUBATh IPHUUYNHHO-CIIEICTBEHHBIE CBSI3H, CTPOUTD JJOTMYECKHE PACCYKIACHHUS U BHIBOJIBI;

YMEHUS IOHUMATh U HCIIOJIb30BaTh MaTEMAaTHUYECKHUE CPEACTBA HATIISTHOCTH (YEPTEIKHU, CXEMBI);

YMEHUS CAMOCTOSITEIILHO CTABHUTD IIE]IM, BBIOMPATh U CO3/IaBaTh aJlTOPUTMBI [Tl PEIICHHS yU4eOHBIX 3a71ay;

pa3BUTHSI CIOCOOHOCTH OPTraHU30BBIBATh COTPYJAHHYECTBO M COBMECTHYIO JICSITEIBHOCTh C YYUTEIEM U CBEPCTHUKAMHU.

Ilpeomemmnuie pe3yromamul:

OBJIaJICHE MAaTEeMAaTUYECKUMU 3HAHUAMU U YMEHUSIMH, HEOOXOAUMBIMU JJIs1 IPOJOJIKEHHSI OOyYEHUS B CPETHUX U BBICIIUX MPOPECCHOHATBHBIX
0011e00pa30BaTeIbHBIX YUPEKACHUSIX, U3YUEHUE CMEKHBIX JUCIUILTUH, IPUMEHEHHE B TOBCEAHEBHON KU3HU;

yMEHHE paboTaTh C MATEMAaTUYCCKUM TEKCTOM (CTPYKTYPHUPOBAHHE, U3BJICUCHUEC MH(POPMAIMH), TOYHO H IPAMOTHO BBIPAYKATh CBOHM MBICIIH B
YCTHOH W TMCHbMEHHOW pPEYH, MPUMEHSATh MATEMATHUYECKYI0 TEPMHUHOJIOTHIO M CHMBOJIUKY, WCIIOJIB30BATh PAa3IMYHBIC SI3BIKM MATEMATHUKH
(coBeCHBIN, CUMBOJIMYECKHA, Tpaduyeckuii);

BJIaJIcHHE 0a30BBIM TOHSITHIHBIM aIliapaToM: UMETh TIPEJCTABICHNE O YUCIIe, IPOo0H, 00 OCHOBHBIX T€OMETPUICCKIX 00BEKTaX;

YMEHHE BBITIOJIHATH apU(PMETHICCKHIE MPeoOpa30BaHMs BRIPAKCHHMA, TPUMEHSITh UX JUISI pEIICHHS YIeOHBIX MaTeMaTUICCKUX | 3a/1a4 U 33]71a4 B
CMEXHBIX YU€OHBIX TIPEIMETAX;

CUCTEeMATH3UPOBATh, PACIIMPUTh M YKPEIHTh 3HAHHS, MOJTOTOBUTHLCS JUIS JATbHEHIIEr0o W3YYCHHS TEM, HAYYHTHCS PEIlaTh Pa3HOOOpa3HbBIE
3a7]a4¥ Pa3IUYHON CI0KHOCTH.

TemaTn4yeckoe NJIAHKPOBAHME N0 KYPCY BHEYPOUHOM 1eATEJIbHOCTH PEATH3YeTCHd € Y4eTOM
Padoueit nporpammel Bocnutanust MbBOY COI Ne79

Ilens: 006001IEHNE W cHUCTEMATH3aIUsl, PACIIUpPEHHE W YIIIyOJieHHWEe 3HAHHWHM MO0 HM3y4aeMbIM TeMmaM; MPUOOpPETeHHE MPaKTHUECKUX HaBBIKOB
BBIIIOJTHEHMS 3aJJaHMI, ITOBBIIEHNE MATEMaTHYECKOM ITOArOTOBKHY IIKOJILHHUKOB.

3aoauu:

MMOBTOPUTH U 3aKPEMUTh 3HAHUS, YMEHHS U HABBIKH, MOJydeHHBbIE B 5- 9,10 kiaccax;



® DPa3BUTh CHOCOOHOCTb CAMOKOHTPOJISI: BPEMEHH, MOMCKA OIINOOK B IUIAHUPYEMBIX POOJIEMHBIX 3a1aHUSX;
e BECTH IUIAHOMEPHYIO IIOJTOTOBKY K 9K3aMEHY;
® 3HAKOMCTBO C HOBBIMM METOJAMM U IPUEMAMHU PEILIECHUS 33/]a4;
e (opMupoBaHHE CHEIUATBHBIX YMEHUI U HABBIKOB O0YYAIOLINXCS: AITOPUTMUIECKUX YMEHUN M BHIYMCIUTEIIBHBIX HABBIKOB;
® OCBOCHME HECTaHJAPTHBIX IPUEMOB M METOJIOB PELLIEHUS 3a4a4;
e (dopmMupOBaHHNE YMEHHI MPUMEHSTH MOJYYCHHBIC 3HAHUS MIPU PELICHUN «HETUITUYHBIX», HECTAaHAAPTHHIX 3a71ay;
® 3aKpenHUTh MaTeMaTHYECKUE 3HAHMS, KOTOPbIC IPUTOATCA B OOBIYHOM JKU3HU U MIPH MIPOAOIDKCHUN 00pa30BaHHUSL.
®opMbl NPOBeAeHUS 3aHATHIL: Oecebl, JIEKINH, TPAKTUIECKUE 3aHATH, CAMOCTOsTeNIbHas padoTa.
3. TemaTuyeckoe IIAHMPOBAHUE KYPCAa BHEYPOUHOM 1eATEIbHOCTH
«Pemenue 3a1a4 NOBBLIIIEHHOI TPYAHOCTH 110 MATEMATHKE
11 kace
Ne n/m Tema Iudpossie o0pasoBaTelbHbIE Koa-Bo
(3J1eKTPOHHBIE) pecypcChl 4acoB
1. MaremMaTtrka B GU3HMYECKUX ABICHUAX. PereHue 3a1a4 ¢ GU3NIECKUM https://resh.edu.ru 1
COJIepKAHUEM.
2. [IpuMeHeHre MaTeMaTUKH B TEXHUKE. BBITTOTHEHUE pa3IMUHBIX TEXHUYECKUX https://resh.edu.ru 1
pacyeTos.
3. [IprMeHeHne MaTeMaTHKY B TEXHOJIOTMYECKUX MPOLEccax MPOU3BoACTBA. Pemenne https://resh.edu.ru 1
3aja4.
4. Pemenue 3a1a4u ¢ cnosib30BaHUEM HHPOPMALIUU U3 TEXHUYECKOH JINTepaTyphbl, https://resh.edu.ru 1
CIPAaBOYHHUKOB.
5. Pemenue npakTHuecKux 3a7ay Ha MOHATUE BEKTOPA, CUJIbI, IEPEMEIIECHUS U IPYTUX https://resh.edu.ru 1
6. Pelenue nmpakTHYeCKUX 3a/1a4, COCTABJICHHBIX YYalllUMUCS https://mat.1sept.ru/?from=portal 1
1. MaremaTtuueckas 00paboTka XUMHUYECKHX IporieccoB. [Ipumenenune https://mat.1sept.ru/?from=portal 1
MaTeMaTUYeCKUX BBIUYMCICHUN TIPU PEIIEHUH 3a7a4 C XUMUYECKUM YCIOBHUEM.
8. Marematuueckas o0paboTka 6rojgoruueckux npoueccon. [Ipumenenne https://mat.1sept.ru/?from=portal 1
MaTeMaTHYECKUX BBIUMCICHUH MTPH PEIICHUHU 33]a4 C OMOJIOrMYECKUM YCIOBHEM.
9. Hcropuueckue mporeccsl ¢ MaTeEMaTUYECKON TOUKY 3peHus. Pemenue 3anay. https://mat.1sept.ru/?from=portal 1
10. [IpupoaHble poLecchl ¢ MAaTEMaTUYECKOM TOUKM 3peHus. Pelenue 3anaq u https://mat.1sept.ru/?from=portal 1




cocTaBlieHHE I'pauKOB, TUATPAMM.

11. TabmmuHoe npencraBienne qanHbIX. Pemenne 3amay mo teme: «Tapudbr XKKX.» https://mat.1sept.ru/?from=portal 1
12. KpyroBeie auarpammel u reorpadusi. Pemenue 3amay. https://mat.1https://mat. 1sept.ru/?fro 1
m=portalsept.ru/?from=portal
13. Pemienue 3a1a4u U3 NOIUTEXHUUECKUX OJMMITUAJ] MPOILIBIX JIET. http://mathnet.spb.ru/ 1
14. Pelienne nmpakTH4eCKHX 3a7a4, COCTABICHHBIX YUaIIUMHUCS. http://mathnet.spb.ru/ 1
15. Pemenue 3agau no reme: «MaremaTuka B JIETKON TPOMBILILIEHHOCTH» http://mathnet.spb.ru/ 1
16. Marematuka u cepa obciyxuBanus. Pemenue 3aaad. http://mathnet.spb.ru/ 1
17. Pemienue 3aau no reme: «9KOHOMUKA — yCIIEX MPOU3BOJCTBAY. http://mathnet.spb.ru/ 1
18. Pemienue coXHBIX 3a7a9 HA BEIYUCIICHUE JOXOJIOB M YOBITKOB TIPE I PHSITHIA. http://mathnet.spb.ru/ 1
19. [TonroroBka mpoektoB «lIpodeccust MOMX poauTeneity, CBsI3b C MATEMAaTHKOM. http://mathnet.spb.ru/ 1
20. 3ammura MpoeKTOB, COCTABJICHHE COOPHUKA 3a/1a4 MOBBIIICHHON CI0KHOCTH http://www.problems.ru/ 1
«MareMaTiKa B pa3HbIX MPOPECCHIX)»
21. Cummertpus B )kuBonucH. Penienune reomerpuueckux 3anad no teme: «Cummerpus» | http://www.problems.ru/ 1
22. Pemienne coskHBIX TEOMETPUUECKUX 3a71a4 10 TeMe: «CHMMETpUYHBIE PUTYPBD) http://www.problems.ru/ 1
23. Pemienue cnokHbIX 3a7a4 110 TeMe: «PacueTsl j11 pEMOHTA JIOMay. http://www.problems.ru/ 1
24. Pemienne npakTHUecKux 3ajad Ha B3BEIIMBAHUE U OOHEMBL. http://www.problems.ru/ 1
25. Homarssis 5xoHOMEKA. Pemenne 3aay mo reme: « JKOHOMHUUECKHE PACUETHI B http://www.problems.ru/ 1
MacITabe cCeMbU.
26. Pemienne cnoxxHbBIX 3a7a4 10 TeMe: « DIKOHOMUYECKHUE PACUEThl B TOBCETHEBHON https://fipi.ru/ 1
KUZHI.
217. Pemenue 3amau mo treme: «PacueTsl Ha MECTHOCTI. https://fipi.ru/ 1
28. IIpuMeHeHre MaTeMaTUYeCKUX PacyeTOB U IIOCTPOECHUMN IIPU CTPOUTEILCTBE. https://fipi.ru/ 1
Pemenue 3agau.
29. Pemenue 3aa4 NOBBILIEHHOTO YPOBHS CI0KHOCTH HA JIBUKEHUE. https://fipi.ru/ 1
30. Pemenue 3aga4 NOBBIIIEHHOTO YPOBHS CJI0KHOCTH HA MPOLECHTBHI. https://fipi.ru/ 1
31. Pemenne cnoxHbIX 3a71a4 HA TaOJIMYHBIE TaHHBIC. https://fipi.ru/ 1
32. Pemenue 3aga4 pazHoro ypoBHsl Ha CIUJIaBbI. https:/fipi.ru/ 1
33. Pemienne 3a1a4 MOBBINIEHHOTO YPOBHS CJIIOKHOCTH Ha PaCTBOPBI. https://fipi.ru/ 1
34. Pemenue cnoxHbIX 3a71a4 HA MTOKYTIKU. https:/fipi.ru/ 1




35. Pemienne Ha npon3BOIUTENBHOCTD. http://mathnet.spb.ru/ 1
36. [TonsiTue o MmaTeMaTndeckux mMojielax. [I[pakTHKyM Mo cocTaBICHUIO http://mathnet.spb.ru/ 1
MaTEMaTHUYECKUX MOJIEJIEH IO YCIOBUIO 3a/1a4H.
37. CocraBneHue rpaguuecKux, aHUTUTUYECKHUX U JP. MaTEMaTHYECKUX MOJIEIICH 10 http://mathnet.spb.ru/ 1
YCIJIOBUIO 33]1a4H
38. [TpoGaeMbl 5KOHOMHYECKOU TeopHH. M3ydeHne KIIF0UeBbIX SKOHOMUYECKUX 3a]1a4. http://mathnet.spb.ru/ 1
39. Pemenue 3a1a4 pa3HOro YpOBHsI CJIOKHOCTHU 10 TeMe: «PeHTabenbHOCTh» https://fipi.ru/ 1
40. Pemenue 3agau no reme: «IIpon3BOUTEILHOCTD TPYAA. http://www.problems.ru/ 1
41. Pemienue 3a1ay, COCTaBICHHBIX yYAIIUMUCS http://www.problems.ru/ 1
42. O noHaTuu GYHKIIUU B SKOHOMUKE: CIIOCOOBI 3aJaHMsl. http://www.problems.ru/ 1
43, Jlunelinas, kBagparuuHas PyHKIIMU B SKOHOMUKE. Pemienne 3amau. http://mathnet.spb.ru/ 1
44. Pemienue 3a1a4y MOBBIIIEHHOTO YPOBHS CJIOXKHOCTHU 1O TeMe: «J{poOHas GyHKIus B http://www.problems.ru/ 1
HKOHOMUKE.
45. DyHKIMHU crIpoca B 3KOHOMUKE. Pemenue 3anay. http://www.problems.ru/ 1
46. ODYHKINY NPEATIOKEHUs B 9KOHOMUKe. Perenne 3anad. 1
47. Otkyna 6epyTcst PyHKIIMH B SKOHOMHKE. http://wwwhttp://www.problems.ru/ 1
.problems.ru/
48. Pemenwue 3amau o Teme: «[Ipon3BoacTBEHHBIC (YHKITUN. https://fipi.ru/ 1
49. [TpumeHenne GyHKIMU NOTpeOJICHUS U cOepeKEHMsI TPH pellIeHHe 3ajay. http://www.problems.ru/ 1
50. Msyuenue QyHkimii, CBA3aHHBIX ¢ OAHKOBCKUMHU OollepanusaMu. Pemenne 3aay. http://mathnet.spb.ru/ 1
51. PriHouHOE paBHOBecue. M3yueHne ocHOBHBIX CBOMCTB. Pa3bop THIIOBBIX 3a1a4. 1
52. Pemenue 3a1au Ha pIHOYHOE PaBHOBECHE http://www.problems.ru/ 1
53. Pemienne ypaBHeHU Ha PHIHOYHOE PAaBHOBECHE https:/fipi.ru/ 1
54. Yro takoe 6aHk? Perenune cioxHbIX 3a71a4 o Teme: «IIpocThle mpoLeHTh» http://mathnet.spb.ru/ 1
55. l'onmoBas mporeHTHas cTaBKa, PopMyIia MPOCTHIX MPOLIEHTOB. Pemenue 3amay. https://fipi.ru/ 1
56. Pemienue 3amau Ha pacueT MPOCTHIX MPOIEHTOB C TOMOIIBI0 POPMYIT https://fipi.ru/ 1
apudMeTHIECKOi mporpeccuu
57. Hauuncnenne mpocThIX MPOIEHTOB 3a YacTh rojaa. Pemenue 3amay. https://fipi.ru/ 1
58. Exerognoe HauncaeHue CIOXKHBIX NIPOLECHTOB. HaxoxaeHne €KeroqHoro TpaHua. https://fipi.ru/ 1
59. MHOroKpaTHOE HAaYUCIICHHUE MPOIIEHTOB B TEYCHUE OJTHOTO TOJIa U TCUCHHE http://www.problems.ru/ 1

HECKOJBKHX JIeT. PelieHue 3agad ¢ AHHYUTCTHBIMU IIJIATC)KAMU.




60. Hauucnenue nporieHToB Ipy HEIeJIOM MTPOMEKYTKE BpeMeHH. Brrancnenue http://mathnet.spb.ru/ 1
IIPOLICHTHOM CTaBKU. Perienue 3anad.

61. N3menstomuecs mporeHTHbIE CTaBKU. Bp1OOp OaHKOM T'0JI0BOM IIPOIIEHTHOM cTaBkH. | https://fipi.ru/ 1
Pemenue 3a1a4 ¢ qudepeHInpoBaHHBIMY MIIATEKAMH.

62. Pemenye 3amay MOBBIIEHHON CI0KHOCTH 110 TeMe: «OmrTuMusanus» https://fipi.ru/ 1

63. CoBpeMeHHasi CTOUMOCTD ITOTOKa TutaTexei. Pemenne 3amay. https://fipi.ru/ 1

64. beccpounas peHTa 1 cymMmMa OECKOHEYHO YOBIBArOIIEH reoMeTprudecKoi mporpeccuu. | https://fipi.ru/ 1
Pemenue 3amau.

65. Pemenue cinoxubIx 3aaa4 1o teme: «MHQsmMsa». 3a1a4a o «mpoeaaHum» BKIaaa. https:/fipi.ru/ 1

66. 3amaun Ha pacyeT 0€CCPOUHON PEHTHI. 1

67. IIpakTrueckoe pelieHue 3aaad 1no reme: «PaBHOMEpHBIE BBIILIATHI 3a€MILMKA https://fipi.ru/ 1
OaHKy».

68. [IpakTrueckoe perieHne IJKOHOMUYECKUX 3a7a4 Pa3HbIX TUIIOB. https://fipi.ru/ 1

Hroro: 68
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