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MoacHuTenbHaA 3anUCKa

Pabouana nporpamma BHeypo4HOI geAatenbHOCTU « MaTemaTUYeCKMii NPaKTUKYyMm» B 9

Knacce paspaboTtaHa Ha ocHoBe deaepanbHOMO rocyapCTBEHHOrO 06pa3oBaTe/IbHOrO CTaHAapTa
OCHOBHOTO 06Lero ob6pasoBaHuA, NPMKasa MUHUCTEPCTBA 06pa3oBaHMA U HAYKM PoccuiicKkoi
Pepepaunn ot 17 gekabps 2010 roga Ne 1897 «0O6 yteepaeHUn deagepanbvHoro NocygapcTBeHHOroO
06pa3oBaTe/IbHOro CTaHAAPTa OCHOBHOTO 06LLero obpasoBaHua» (B pes. Mprkazos MUHOOpHayKu
Poccun 01 29.12.2014 Ne 1644, ot 31.12.2015 Ne1577),

Mporpamma BHeYypOUYHOM AeATENbHOCTM «MaTemaTUYeCKMn MPaKTUKYM» paccymMTaHa Ha 1 Yac B Hegento.
Bcero 34 yaca

HanpasneHune paboyeit nporpammsbl — OBLLLENHTEI/IEKTYaIbHOE

AKTYaNIbHOCTb KypCa COCTOMT B TOM, YTO OH HamnpaBs/ieH Ha pacluMpeHne 3HaHMIA yYalmxca no
mMmaTemMaTuKe, Pa3BUTME NX TBOPUYECKOTO MbILLAEHUS U IOTUYECKOMN KYNbTypbl.

HoBM3Ha gaHHOro Kypca 3aK/1t04aeTcs B TOM, YTO NPOrpamMma BK/IOYAEeT HOBbIE A/1A YUYaLLMXCA 3a4auM,
He cogeprKawmeca Ha 6azoBom ypoBHe. Mpeanaraemblii Kypc COAEPKUT 3a4a4M Mo pasgenam, KoTopble
obecneyaT 6021ee 0co3HaHHOE BOCNpUsTUE y4ebHOro matepuana.

TBOpUECKME 3a4aHMA NO3BOAAIOT PellaTb NOCTaB/EHHbIE 334341 U BbI3BaTb MHTEPEC K NpeameTy y
obyuatolmxca. BKAoYEHHbIE B NPOrpamMmmy 3a4aHWs NO3BOAAIOT NOBbIWATL 06pa3oBaTe/IbHbIN YPOBEHb
yyalLmMxca, TaK Kak KaXKabli CMoXKeT paboTaTb B 30He CBOEro 6/1uKalluero passutus.

Uenn u 3agaum paboueit nporpammbi:

C yueTom uLeneit 0by4yeHMA B OCHOBHOW LLKOJE KOHTPO/IbHO-U3MEpPUTE/IbHbIE MaTepuasibl 9K3aMeHa B
HoBOM dopme NposepstoT CGOPMUPOBAHHOCTb KOMNAEKCA YMEHWI, CBSA3AHHbIX C MHPOPMALLMOHHO-
KOMMYHMKaTUBHOW AEeATENbHOCTbIO, C NOIyYEHNEM, AHAZIM30M, a TaKKe NPUMEHEHNEM SMMUPUYECKUX
3HaHU.

Lienb: Nporpamma Kypca « MaTemaTUYECKUN MPAKTUKYM», OPUEHTUPOBAHA Ha:

1. MoaroTtoBKy 0byyaloOWMXCA K caadve 3Kk3ameHa no matematuke B dopme O B COOTBETCTBUM C
TpeboBaHMAMM, NpeabABAAEMbIMU HOBbIMW 0OpPa30oBaTe/IbHbIMU CTaHAAPTAMU; OKasaHue
MHLI,MBM,D,yaanOVI M cMcTemaTUYeCcKom nomouwmn AeBATUKNACCHUKY NPU NOBTOPEHUN KYPCa MaTEMATUKHN
M NOArOTOBKE K 3K3amMeHam.

2. an06peTEHMe onpeaeneHHoro onbiTa peweHna 3agay pa3/invyHbIX TUMOB, MO3BONAET YYEHURY
nony4ynTb 4ONONHUTENBHYIO NOArTOTOBKY ANA CAA4YUN 9K3aMEHA MO MaTeEMATUKE 3a KypC OCHOBHOW
LWKObl.

3. NpepanaraeT y4almmca 3HaAKOMCTBO C MaTEMaTUKOM KaK C 0BLLEeKyIbTYPHOM LEHHOCTbIO, BbipaboTKoM
NOHUMaHMA MMM TOTO, YTO MaTeMaTMKa ABNAETCA MHCTPYMEHTOM MO3HaHMA OKPYXKaloWwero Mmpa u
camoro cebs.

4. PeweHune pasinyHbIX NO CTEMEHM BAaXKHOCTU U TPYAHOCTU 3a4aY.

5. ObbeKTUBHasA He3aBMCUMMAs NPoLeLypa OLLEHNBAHMUA yU4eBHbIX OCTUKEHUIA 0ByYatoLMXCA.



OcHOBHOW 0COBEHHOCTbIO 3TOrO Kypca fBAseTca oTpaboTKa 3a4aHuiA Mo BCEM pasgenam Kypca
MaTeMaTUKM OCHOBHOM WKO/bI: apudmeTunke, anrebpe, CTaTUCTUKE U TEOPUM BEPOATHOCTEN, FEOMETPUMN.

[aHHaa nporpamma No3BoNAET:
1. [aTb yYEeHUKY BO3MOXKHOCTb MPOaHaiM31MpPOoBaTb CBON CNOCOOHOCTH;
2. TMNomoyb y4eHMKY BbIbpaTb NPodUIb B AanbHelwem 0byyeHUn B CpesHel LWKoe.

3. MNosTopuTb, 0606WMTL U YyrAYyOUTL 3HAHMA MO anrebpe U reoMeTpPUK 3a Kypc OCHOBHOM
06ueobpa3oBaTenbHOM WKObI;

4. PacwupuTb 3HaHMA MO OTAE/IbHbIM TeEMam Kypca «Anrebpa 5-9 » n «feomeTpusa 7-9» ;

5. Bblpa6OTaTb YMeHMe NoJ/Ib30BaTbCA KOHTPO/IbHO-U3MEPUTEJIbHbIMU MaTepuaiamMun.

MpUHUMNNaAbHbBIA NOAX0A K U3YYeHUIO Kypca «MaTemaTUYeCcKnin NPaKTUKYM» COCTOMT B TOM, YTO
Kak[0e 3aHATME, a TaK¥Ke BCe OHU B LIe/IOM, Hanpas/ieHbl Ha TO, YTO6bl Pa3BUTb MHTEPEC LKONbHUKOB K
npeameTy, MO3HAKOMUTb UX C HOBbIMU UAEAMMU U METOAAMM, PACLLMPUTL NpeacTaBaeHme 06 nsyyaemom
B OCHOBHOM Kypce maTtepwuane. Ecam B M3yyeHUU npegMeToB ecTeCTBEHHOHaY4YHOro LMK/ OYEHb
Ba)KHOE MEeCTO 3aHMMaET 3KCMEePUMEHT M MMEHHO B NpoLecce sKCnepumeHTa U obeyaeHus ero
OpraHM3aumm 1 pesynbTaToB GOPMUPYIOTCA U Pa3BMBAIOTCA MHTEPECHI YYEHMKA K JaHHOMY NpeameTy, To
B MaTeMaTuKe SKBUBANIEHTOM 3KCMEepPUMEHTa AB/IAETCA pelleHne 3aaau.

BBenétcs oTKpbITad, 06beKTUBHAA He3aBUCMMAn NpoLeaypa OUueHNBAHUA YYEBHbIX AOCTUKEHNI
obyuatolmxca, pesyabTaTbl KOTopoi byayT cnocob6cTBOBaTb 0CO3HAHHOMY BbIBOPY AanbHEWLIEro NyTu
nonydYyeHua o6pasoBaHNA; pa3BMBAET MblLLIEHNE N UCCNEA0BATEIbCKME 3HAHUA 06YYaIOLLMXCS;
dopmumpyeT 6asy obLMX YHUBEPCAbHbBIX MPUEMOB M NOAXOA0B K PeLUeHMIO 3343aHNIN COOTBETCTBYHOLMX
TUNOB.

Kypc npeaycmaTpmBaeT NOBTOPHOE PacCMOTPEHME TEOPETUYECKOro MaTepuasna no matemaTuKe,
nosatomy umeeT 6onbLioe 06uLeobpasoBaTeNbHOE 3HaYeHMe, CNOCOBCTBYET Pa3BUTUIO IOFMYECKOro
MbILL/IEHUA, HAMEYAET U UCMONb3YET LeNblid PAL MeTanpeaMeTHbIX CBA3EN U Hanpas/ieH B NepByto
ouyepeapb Ha ycTpaHeHue «npobenos» B 6a30B0I COCTABAAIOLLEN MaTEMATUKM, CUCTEMATU3ALNIO 3HAHUIA
MO OCHOBHbIM Pa3aefiam LKO/bHOM NPOorpammbl.

MeTozbl n Gopmbl 0B6yYeHUs ONpeaenatoTca TpeboBaHUAMM 0ByYEHUS, C Y4ETOM MHAMBUAYAbHBIX U
BO3PaCTHbIX 0COBEHHOCTEN YYaLUMXCA, Pa3BUTUA M CAaMOPa3BUTUA MYHOCTU. OCHOBHbIMW NPUOPUTETDI
METOAMKM U3yYeHUnn Kypca:

- 0byuyeHue yepes onbIT U COTPYAHNYECTBO;

- YY4eT UHAMBMAYA/IbHbIX 0CODEHHOCTEM U NoTPebHOCTeN yyalLmxcs;

- paboTa B ManbIxX rpynnax, poneBsble Urpbl, TPEHUHIU, BHE 3aHATUN — METOZ, NMPOEKTOB;

- IMMHOCTHO-AEATE/IbHOCTHBIN Noaxos (bosblee BHUMaHUE K IMYHOCTU yYaLLerocs, a He

uenam yymtena, paBHoOMpaBHoOeE UX B3aVIMO,£I,EI‘/JICTBME).



[ns paboTbl € yyawmmmcsa 6e3ycnoBHO NPUMEHUMbI TakMe popMbl paboTbl, KaK IEKUUA U CEMMHAP, C
NCNO/Ib30BaHMEM UHTEPHET PECYpPCOB, BUAEO0-YPOKOB. MOMUMO 3TUX TPAAULMOHHbIX popm
pPEKOMEHAYETCA UCNONb30BaTh TaKKe AMCKYCCUM, BbICTYNNEHUS C KPAaTKOCPOUYHbIMWU MPOEKTaMMU
«PelleHne ogHOM 3a4a4n», COAEPHKALMNMM OTYET O BbIMNOJHEHUM MHANBUAYANIBHOTO UM TPYNNOBOroO
AOMaLUHEro 3a4aHna Uan ¢ 4oKNagaMu, AONONHAOWUMUN NEKUMIO yunuTeNa. BO3MOXKHbI pasinyHble
dopmbl TBOpUECKOKN paboTbl yYaLLMXCA, KaK Hanpumep, «3allinTa pelleHma», oTYeT No pesysibTaTam
«MOUCKOBOM». TaKMM 06pa3oM, AaHHbIN 3NEKTUBHbLIN KYPC BO3MOXXHOCTU NPOEKTHOM TBOPUYECKOM
OEeATEeNbHOCTU yYaLLMXCA BO BHEYpOUHoe Bpems. MTorom Takol AesTeNlbHOCTU MOTYT BbITb TBOPYECKME
paboTbl: Npe3eHTaunu, BUAEO NEKUMU, PUCYHKN U T.4,.

Mpepnaraemblit Kypc ABAAETCS Pa3BUTUEM CUCTEMbI paHee NpMobpeTeHHbIX NPOrPaMMHbIX 3HAHWUI, ero
Lenb — co34aTb Le/I0CTHOE NPeACTaBAeHNE O TEME U 3HAUYNTEIbHO PaCLIMPUTL CNEKTP 33434,
NOCU/IbHbIX AN1A y4alimxcs. Bce cBOMCTBA, BXoAALLME B KYPC, U UX [OKa3aTeNbCTBA HE BbI3OBYT
TPYAHOCTM Y yyalLMXca, T.K. He cogepKaT rpOMO34KNX BbIKAAO0K, a Kaxaoe npeablayLiee rotoBut
nocneaytouee. MNpun HanpasAAOLWEN POAN yUUTENA WKOJbHUKN MOTYT CAaMOCTOATEIbHO
cbopmynnpoBaTb HOBbIE /1A HUX CBOMCTBA W AarKe AOKa3aTb UX. Bce A0MKHO pacnonaratb K
CaMOCTOATE/IbHOMY MOMUCKY U NMOBbLILATbL MHTEPEC K U3yUYeHUIo npeamerTa. MNpeactaBnsas yyalmmcs
BO3MOXHOCTb OCMbIC/IUTb CBOMCTBA M MUX A0KA3aTeNbCTBA, YYMUTENb PAa3BMBAET rEOMETPUYECKYIO
MHTYMUMIO, 6€3 KOTOPOWN HEMbIC/IMMO TBOPYECTBO.

OpraHunsaums Ha 3aHATUAX A0JIKHA HECKOJIbKO OT/IMYATLCA OT YPOUHOM: YYEHMKY HeobXoAMMO [aBaTb
BPEMA Ha pasMblIlWIeHNE, YYUTb PaccyKaaTb. B Kypce 3an10KeHa BO3MOXKHOCTb gnddepeHLMpoBaHHOIO
obyyeHus.

Taknum obpasom, nporpamma NPUMeEHUMA ANS PA3NYHBIX FPYNM WKOJbHUKOB, B TOM YUCAE, He
MMEIOLLLMX XOpOLLE NOAFOTOBKU. B 3TOM ciyyae, yuntenb MOXKET CyAUTb TPeboBaHMA N NPeasiOKUTb B
KayecTBe AOMaLLHMX 3343aHUI co34aHMe TBOPUYECKUX PaboT, Npu 3TOM y AeTel pa3BMBaeTcA
UHTYUTUBHO-accoUunaTnBHoe mblillieHne, 4To HeCOMHEHHO, MOMOXXeT UM NpPU BbINO/IHEHUN 3ap,aHvu7|
Or3. OcHoBHas GYHKLUMA yunTens B L@aHHOM Kypce COCTOUT B «COMPOBOXKAEHMM» YYaLLLEroca B ero
No3HaBaTe/IbHON AeATENbHOCTU, KOPPEKLMM paHee NoyYeHHbIX yyawmmucs 3YH.

CopeprkaHue yuebHOro Kypca:

1.4ucna, umcnoBsblie BbipaxKeHUA, NpoueHTbl. HaTypanbHble yncna. ApudmeTtnyeckme aencrTemns c
HaTypanbHbIMK YnciaMn. CBOMCTBA apnPMeTUYECKMX AeNCTBUIA. [eMMOCTb HaTypaabHbIX Ynces.
denuntenn n KpatHble uncna. NpunsHakm genmmoctm Ha 2, 3, 5,9, 10. [leneHune ¢ octaTtkom. lMpocTtbie
yncna. PasnoXkeHue HaTypasibHOro YNCNA HA NPOCTble MHOXUTenn. HaxoxxaeHne HOK, HOA.
O6bIKHOBEHHbIE APOobU, AENCTBUA C 0ObIKHOBEHHbIMM Apobamu. [lecATUYHbIe gpobu, aAelcTBuA ¢
OEeCATUYHBIMM Apobsamu. MpUMeHeHWe CBOMCTB ANA YNPOLLEHWUS BblpaxKeHUN. TOXAECTBEHHO PaBHbIe
BblparkeHusA. MpoueHTbl. HaxoxXaeHWe NPOLLEHTOB OT YMCAA U YUCAIA MO NPOLEHTY.

2. byKBeHHble BblpaxeHus. BbipaxeHus c nepemeHHbIMU. TOXKAECTBEHHble Npeobpa3oBaHma
BbIPa*KEHUI C NepemeHHbIMU. 3HaYeHne BbIParKeHWIA MPU U3BECTHbIX YNCNOBbLIX AAHHbIX NePEeMEHHbIX.

3. NpeobpasoBaHue BbiparkeHN. PopMy/bl COKPaLLEHHOrO YMHOMKeHUA. PaunoHanbHble gpobu.
OaHouneHbl U MHorouYieHbl. CTaHAAPTHbIN BUA, 0AHOYNEHA, MHOrouieHa. KoadduumeHT ogHouneHa.
CreneHb oAHOYNEHA, MHOroYneHa. [leficTena c ogHoYNeHaMMN MU MHOroYneHamn. PasnoskeHune
MHOTOY/IeHa Ha MHOXUTeNN. PopMysibl COKpaLLEHHOTo YMHOXeHMA. Cnocobbl pa3fioXKeHUs MHOroYneHa
Ha MHOXUTeNn. PaumoHanbHble Apobu 1 nx cBoiCTBa. [lonycTMble 3Ha4YEeHUA NepemeHHbIX.
ToAecTBO, TOXKAECTBeHHble Npeobpa3oBaHNA paLMoHanbHbIX Apobei. CTeneHb C LenbiM NoKasaTenem
M UX cBOICTBa. KOpeHb N-0i cTeneHu, cTeneHb ¢ paumMoHaabHbIM MOKasaTesiem U UX CBOMCTBA.



4.YpaBHeHMA U HepaBeHcTBa. JINHeHble ypaBHEHUSA C 04HOM nepemeHHoM. KopeHb ypaBHEHUS.
PaBHocuNbHbIE ypaBHEHUA. CUCTEMbI IMHENHbIX YpaBHEHU. MeToAabl pelleHna CUCTEM YPaBHEHWUN:
NoACTaHOBKM, METO/, C/I0XKeHUs, rpadpuueckunii metoa. KBagpaTtHble ypaBHeHUs. HenosHoe KBagpaTHoe
ypaBHeHMe. Teopema BueTta o KopHAX ypaBHeHUs. HepaBeHcTBa ¢ og4HOM nepemeHHon. Cuctema
HepaBeHCTB. MeToAbl peLleHna HEPABEHCTB U CUCTEM HEPABEHCTB: METOA, UHTEPBANOB, rpaduIecKumii
meToa.

5. Mporpeccun: apupmeTmyeckan U reoMeTpUYecKas YMC/IoBble NOCe[0BaTeNbHOCTU. PasHoCTb
apupmeTnyeckol nporpeccum. dopmyna n-oro YneHa apudmeTnyeckon nporpeccun. Gopmyna cymmol
N YN1eHOB apuPmeTUYeCcKon nporpeccuun. FfeomeTpryeckan nporpeccus. 3HameHaTe /b reoMeTPUYECKOM
nporpeccun. dopmyna n-oro YaeHa reomeTpUYeckon nporpeccun. dopmysia cymmbl N YieHOB
reomeTpuyeckoit nporpeccun. Cymma 6eCKOHEYHOM reoMmeTprUecKoi Nporpeccum.

6.PyHKUMKN 1 rpadurKn. MoHAaTHE YHKUMKU. DYHKLMA 1 aprymeHT. ObnacTb onpeaeneHma GyHKUUK.
O6nacTb 3HaYeHUN GyHKUMW. TpadurK dyHKUMU. Hyam dyHKUMK. PYyHKLMA, BO3pACTAtOLWAn Ha OTPE3Ke.

dyHKUMSA, ybbiBatoLWwan Ha oTpeske. JInHelHasa dyHKUMA 1 ee cBocTBa. FpaduK NnMHenHoM dyHKUuUK.
Yrnosoi KoapouumneHT PpyHKumm. ObpaTHO NponopunoHanbHaa pyHKUMA 1 ee cBolcTBa. KBaapaTuyHasn
$YHKUMA 1 ee cBOMCTBA. [padmK KBagpaTMiHOM GYyHKUMK. CTeneHHan pyHKLMA. YeTHanA, HeveTHan
dyHKLMA. CBOMCTBA YETHOMN N HEYETHOM CTEMEHHbIX PYHKLUMIA. FpadrKn cTeneHHbIX YHKLMNA. YTeHne
rpadpuKkos GYHKUUINA.

7. TeKkcToBble 3a4a4M. TEKCTOBbIE 3a4a4M Ha ABUXKEHME U Cnocobbl pelleHns. TeKCToBble 3a[a4n Ha
BbluMc/ieHMe ob6bema paboTbl 1 cnocobbl UX pelleHMid. TeKCTOBbIE 334a4M Ha NPOLEHTHOE coaepKaHue
BELLLECTB B CMJ/IaBaX, CMECAX M PacTBOpaX, CNocobbl peLleHnsn .

8. dNeMeHTbI CTaTUCTUKK U Teopun BepoAaTHocTel. CpeaHee apudmeTnyeckoe, pasmax, moga. MegmnaHa,
KaK CTaTMCTMYEeCKan XapaKktepuctuka. Cbop M rpynnmnpoBKa CTaTUCTUYECKUX AaHHbIX. MeToabl pelleHus
KOMBMHATOPHBbIX 334a4: nepebop BO3MOXKHbIX BAPUAHTOB, AEPEBO BAPMAHTOB, NPABUIO 7YMHOMKEHUS.
MepecTaHOBKM, pasmeLLeHNs, codeTaHna. HayanbHble CBEAEHNA U3 TEOPUN BEPOATHOCTEN. BepoaTHOCTb
CNy4YanHoro cobbiTmaA. CNOXKEHNE U YMHOXKEHME BEPOATHOCTEN.

9. TpeyronbHUKKU. BbicoTa, MeamnaHa, cpeaHan NMHUA TpeyrosbHUKa. PaBHo6eapeHHbI 1
PaBHOCTOPOHHUI

TPeyronbHUKN. NPU3HaKM paBeHCTBa M NOA06MA TPeyroNbHUKOB. PelleHne TpeyronbHMKOB. Cymma
YrnoB TpeyronbHuka. CBOMCTBA NPAMOYro/ibHbIX TPeyrosibHUKoB. Teopema Mudaropa. Teopema cMHycoB
N KOCUHYCOB. HepaBeHCTBO TpeyrosbHMKOB. lNiowanb TpeyrosibHUKa.

10. MHoroyronbHuMKK. Buabl MHOroyronibHMKOB. MNapannenorpamm, ero cBOMCTBa M Npu3Haku. MNaowaab
napannenorpamma. Pomb, npsamoyronbHuK, KBagpat. Tpaneumsa. CpeaHas AMHUa Tpaneuuu. NMaowasgb
Tpaneuuwn. MpaBuibHblE MHOTOYTO/IbHUKMN.

11. OKpy»KHOCTb. KacaTenbHan K OKPYKHOCTU U ee CBONCTBA. LleHTpanbHbIi M BNIUCAHHDBIN Yribl.
OKpY»KHOCTb, ONMCaHHasA OKOJIO TPeyrosibHMKa. OKPYKHOCTb, BNIMCAHHAA B TPEYroNbHUK. JanHa
OKpY»KHOCTU. MNowaab Kpyra.

12. PeleHne TPEHNPOBOYHbIX BapMaHTOB M 3aA4aHUN U3 OTKPLITOro 6aHKa 3agaHuii TMA-9.

Mporpamma obecneunBaeT AOCTUNKEHME CNEAYIOLMX Pe3Y/IbTaTOB OCBOEHUA 06pa3oBaTeibHO
nporpammbl OCHOBHOro obuiero o6pasoBaHua:



JIUYHOCMHbIE:

1) cdopMMPOBaAHHOCTb OTBETCTBEHHOTO OTHOLLEHMA K YYEHUIO, TOTOBHOCTb M CNOCOBHOCTU
0by4aloLLMXCA K CAaMOPa3BUTUIO M CaMO0O6Pa30BaHUIO HA OCHOBE MOTUBALMM K 0OYYEHMIO M NO3HAHMIO,
BbIOOpPY AanbHelwero obpasosaHMA Ha Hase OpUEHTMPOBKM B Mupe npodeccuii n npodeccmoHanbHbIX
npegnoyTeHni, 0CO3HaHHOMY NOCTPOEHMIO NHAMBUAYANbHON 06Pa30BaTEIbHOM TPAEKTOPUM C YY4ETOM
YCTOYMBBIX NO3HABaTE/IbHbIX MHTEPECOB;

2) cdopMMPOBAHHOCTb LieIOCTHOTO MUPOBO33PEHMS, COOTBETCTBYIOLLLETO COBPEMEHHOMY YPOBHIO
Pa3BUTUA HayKKN M OBLLLECTBEHHOM NPaKTUKY;

3) chopmMMpPOBAHHOCTE KOMMYHUKATUBHOM KOMMETEHTHOCTM B OBLLEHUN U COTPYLHUYECTBE CO
CBEPCTHMKAMM, CTapLLIMMKN U MAALWKMMK, B 0bpasoBaTesibHOM, 06LecTBeHHO noJsie3Hon, yyebHo-
nccneaoBaTeNbCKkoM, TBOPUYECKOM U APYIrMX BUAAX AeATE/IbHOCTY;

4) ymeHuMe ACHO, TOYHO, FPaMOTHO M3/1araTb CBOM MbIC/IM B YCTHOM M MUCbMEHHOM peyn, NOHUMaTb
CMbIC/1 MOCTaB/IEHHOM 334a4M, BbICTPanUBaTb aprymeHTaLMIo, NPUBOAUTL MPUMEPBI MU KOHTPNPUMEPDI;

5) npeAcTaBaeHMe 0 MaTeMATUUYECKOWN HayKe Kak chepe YeNoBeYecKon AeaTelbHOCTH, 06 aTanax eé
pasBUTUA, O e€ 3HAYMMOCTU A8 PA3BUTUA LMBUAU3ALMM;

6) KPUTUYHOCTb MbILLIEHWNA, YMEHWE PACcMO3HABATb JIOMMYECKN HEKOPPEKTHbIE BbICKA3blBaHWUA, OTIMYATH
rmnoTesy oT GaKTa;

7) KpeaTUBHOCTb MbILWIEHUA, NHULMATUBA, HAXOAYMBOCTb, aKTUBHOCTb MPU pelleHnmn anrebpanyeckmnx
3ajav;

8) ymeHMe KOHTPO/IMPOBaTb NPOLLECC U pe3ynbTaT yuebHOM MmaTeMaTUYeCKON AeATeNbHOCTY;

9) cNocobHOCTb K IMOLMOHAIbHOMY BOCNPUATUIO MaTeEMATUYECKMX OO BEKTOB, 3a4a4, PeLleHni,
paccyKAeHUN.

mMemanpeomMmemHbole:

1) ymeH1e camoCcTOATEIbHO NIAHMPOBATL a/IbTEPHATUBHbBIE NYTU JOCTUXKEHUA Lieneli, 0CO3HaHHO
BblIbUpaTh Hanbonee spdeKkTMBHbIE CNOCOOLI pelleHna y4ebHbIX U NO3HABATENbHbIX 33aY;

2) ymeHMe oCyLWEeCcTBAATb KOHTPO/Ib NO Pe3yabTaTy U No cnocoby AeNCcTBUA Ha YPOBHE NPOM3BO/ILHOMO
BHUMaHUA M BHOCUTb HEOBXOAMMbIE KOPPEKTUBDI;

3) yYMeHune ageKBaTHO OLLeHMUBATb NPaBUZIbHOCTb N OLWNBOYHOCTb BbINOJHEHNS yLIE6HOl71 3a4a4m, eé
O6'beKTVIBHle TPYAHOCTb U COBCTBEHHbIE BO3MOXHOCTH eé peweHunA;

4) oco3HaHHOe BNafeHne NOrMYeckumm AencTBMAMM onpeaeneHma NOHATUIN, 0606LLeHus,
YCTaHOB/IEHUA aHaNOrnii, KnaccudUKaLmMm Ha OCHOBE CaMOCTOATE/IbHOTO BbIBOpa OCHOBaHWIA U
KpuUTepues, yCTaHOBAEHUA POAOBNAOBbIX CBA3EH;

5) YMeHWe YCTaHaBInBaTb NPUYNHHO-CNeACTBEHHbIE CBA3U; CTPOUTb IOTMYECKOE pacCCyaeHune,
YMO3aK/1lo4HeHne (I/IHAYKTVIBHOE, AeOYKTUBHOE U NO aHaﬂOI'VIM) 1 BblBObl;

6) YMmeHune Co34aBaTb, MPUMEHATb U npe06pa303b|BaTb 3HaKOBO-CMMBO/IM4ECKUE Cpeacrtesa, moaenm 1
CXeMbl oNnAa peweHna y‘-IE6HbIX M NO3HaBaTE/IbHbIX 33434,

7) ymeHVe OpraHn30BbIBaTb y4ebHOe COTPYAHNYECTBO M COBMECTHYIO AeATENbHOCTb C YYUTENEM U
CBEPCTHMKAMU: ONpeaenaTb Leau, pacnpeseneHune GpyHKUMA U poaeit y4acTHUKOB, B3aMMOAENCTBUE U



obwue cnocobbl paboTbl; ymeHWe paboTaTb B rpynne: HAXo04MTb 0bLee pelweHne 1 paspeLaTtb
KOH}IMKTbI HA OCHOBE COrNacoBaHMA NO3ULMIM M y4ETa MHTEPECOB; CYLWaTb NapTHEPaA; GOpMyAnpPOBaTh,
apryMeHTMpOBaTb U OTCTanBaTb CBOE MHEHUE;

8) chopmMMpPOBaHHOCTL y4ebHOWM M 06LLEN0/1b30BaTENBCKOM KOMNETEHTHOCTU B 061aCTU MCMO/b30BaHMA
MHPOPMALNOHHO-KOMMYHMKALMOHHBIX TexHonornt (MKT-KkomneTeHTHOCTH);

9) nepBoOHaYanbHble NpeacTaBieHUs 06 naeax U 0 MeToAax MaTeMaTUKU KaK 06 YHUBEPCaibHOM A3bIKe
HaYKM M TEXHWUKK, O CPeACcTBe MOAE/IMPOBAHNA ABAEHUIA U NMPOLLECCOB;

10) ymeHve BUAETb MaTeEMATUYECKYIO 3aZa4y B KOHTEKCTE NPO61eMHON CUTYaLmMmK B APYruxX
ANCLUMNANHAX, B OKPYXKalOLWEN KU3HK;

11) ymeHVe Haxo4MTb B Pa3/IMYHbIX UCTOYHMKAX MHPOPMaLMIO, HEOBXOANMYIO ANA PeLleHns
MaTeMaTMyecKmx npobaem, 1 NPeacTaBATb €€ B NOHATHOM GopMe; NPUHUMATL PeLUeHUe B YC0BUAX
HEMNoIHON N U36bITOYHOM, TOYHOWN N BEPOATHOCTHON MHbOPMaLMW;

12) ymeHue NOHMMATb U UCMOb30BaTb MaTeMaTUUYECKME CPeaCcTBa HArAAHOCTU (PUCYHKK, YEPTEXKN,
CXEMbI U Ap.) A8 UNNOCTPALMK, MHTEPNPEeTaLuK, aprymeHTaumm;

13) ymeHue BblABMTaTb rMMNOTE3bl NPU peLleHnn y4ebHbIX 3a4a4 U NOHUMaTb HEOBXOAMMOCTb UX
NpoBEpPKY;

14) ymeHue NPUMEHATb MHAYKTUBHbIE U AeAYyKTUBHbIE CMOCODbI PACCyKAEHUNM, BUAETb PasinNyHble
CTpaTerum pelieHuns 3a4av;

15) noHMMaHKe CyLLHOCTM aIfOPUTMUYECKUX NPeanncaHnii u ymeHue AencTBoBaTb B COOTBETCTBUM C
npeasioXKeHHbIM afifoPUTMOM;

16) ymeHMe caMoCTOATENbHO CTaBUTb Lienn, BbIBUPaTb U cO34aBaTh aArOPUTMbI ANA pelleHnsa yuebHbIX
MaTemMaTHUYecKkux npobnem;

17) yYMeHne NNaHNpPOoBaTb N OCYLWECTBNATb AeATE/IbHOCTb, HAaMPaB/IEHHYIO Ha pelweHne 3a4a4
nccnenoBaTeNnbCKOro XxapakKrepa.

MpedmemHsoie(anzebpa):

1) ymeHMe paboTaTb C MaTeMaTUUYECKMM TEKCTOM (CTPYKTYpMpOBaHue, U3BiedeHne Heobxoammoli
MHdOpPMaLMK), TOYHO 1 TPAMOTHO BbiparkaTb CBOW MbIC/IM B YCTHOM M MUCbMEHHOMN peyn, NPUMEHSAA
MaTeMaTUYECKYI0 TEPMMUHOIOMMIO U CUMBOJIMKY, NCMO/Ib30BaTh Pas/INYHbIE A3bIKM MaTEMATUKM
(cnoBecHbIi, CUMBOANYECKMI, TPadUUecKmii), 060CHOBbLIBATL CYXKAEHMA, MPOBOAMUTL KnaccudmKaumio,
[OKa3blBaTb MaTeMaTUYECKUE YTBEPKAEHNSR;

2) BnageHume 6a30BbIM NOHATUAHbLIM annapatom: UMETb NpeacTtaBseHne o Yncne, BnageHme
CMMBOJIbHbIM A3bIKOM anre6pb|, 3HaHWE 3/1IEMEHTAPHbIX d)YHKLI,I/IOHaI'IbeIX SaBMCMMOCTeﬁ,
d)OpMVIpOBaHMe npeACTaBﬂeHMVI O CTaTUCTUYECKNX 3aKOHOMEPHOCTAX B p€a/IbHOM MUPE U O PA3/INYHbIX
cnocobax mx N3y4vyeHuA, 06 ocobeHHoCTAX BbIBOAOB M NPOrH0308B, HOCALLUX BEPOHTHOCTHbIVI XapaKTep;

3) ymeHMe BbINONHATb anrebpanyeckme npeobpasoBaHNA PaLMOHANbHbIX BbIPaXKEHMI, NPUMEHATbL UX
ONA peleHna yyebHbIX; MaTemMaTUUYECKMX 33434 U 3a[a4, BOSHUKAIOLLMX B CMEMKHbIX Y4EBHbIX
npegmerax;

4) YMEeHME N0J1b30BaTbCA MAaTEMATUHECKNMUA ¢opmynaMM N CaMOCTOATE/IbHO COCTAaB/IATb d)OpMYI'IbI
3aBUCUMOCTEN mexay senn4ymMHamm Ha oCHoBe O606LLI,€HVIFI YaCTHbIX CNy4YaeB U SKCNEPUMEHTa;



5) YMeHune pewaTtb JIMHENHbIe U KBagpaTHble YpaBHEHUA N HEPABEHCTBA, @ TAKXKE NpMUBOgNMbIE K HAM
YpaBHeHUA, HepaBeHCTBaA, CUCTEMbI, MPUMEHATb rpad)mueCKme npeacraBaeHnAa ana peweHma n
ncecnegoBaHuAa ypaBHeHMl\/‘L HEPaBEHCTB, CUCTEM; NPUMEHATb NONIYy4YEHHbIE YMEHUA ANA peleHnA 3a4a4
N3 MaTeMaATUKN, CMEXKHbIX MPeaAMETOB, NPAaKTUKH,

6) oBnaseHne cucTemolt GyHKLMOHANbHBIX MOHATUN, GYHKUMOHAbHBIM A3bIKOM Y CUMBOJIMKOW,
YMEHWe CTpOoUTb rpadmKun GyHKLUNIM, ONUCbIBaTb MX CBOMCTBA, MCMO/b30BaTb GYHKLMOHANBHO-
rpapuyeckne npeacTaBAeHUA oA ONUCAHMA U aHANM3a MaTeMaTUUECKMX 33434 U pPeasibHbIX
3aBUCUMOCTEN;

7) oBnageHne oCHOBHbIMU cnocobamu npeacrtaBneHnA U aHain3a CTaTUCTUYECKUX OaHHbIX; YyMEeHKne
pewaTb 334341 Ha HaXoXgeHWe 4aCTOTbl U BEPOATHOCTU Cﬂy“laﬁHbIX CO6bITMﬁ;

8) ymeHuMe NpUMEHATb U3yUYeHHble NOHATUA, Pe3yNbTaTbl U MeToAbl NPU PelleHnn 3a4a4 U3 PasaUYHbIX
pa3aenios Kypca, B TOM Ynce 3a4a4, He CBOAALLMXCA K HEMOCPEACTBEHHOMY NMPUMEHEHMIO U3BECTHbIX
a/IropPUTMOB.

MpedmemHsbie(2eomempus):

1. oBnageHue 6a30BbIM NOHATUIHBIM anNMnapaToM Mo OCHOBHbLIM Pa3Aesiam CoAeprKaHus;
npeacrasfieHne 06 OCHOBHbIX M3y4aeMbIX MOHATUAX (UNCNO, reoMeTpuYecKan Gpurypa) Kak BaxkHenLwmnx
MaTeMaTUYECKMX MOLENAX, MO3BONAIOLWMX ONUCbIBATbL U U3y4aTb peasibHble NPOLECCH] U ABNEHUS;

2. ymeHue paboTaTb C reoMeTpUYeCcKMM TEKCTOM (aHaNN3UPOBaTb, M3BJIEKATb

Heob6xoANMYH MHOOPMALLMIO), TOYHO M FPAMOTHO BbIparKaTb CBOM MbIC/IW B YCTHOM U NUCbMEHHOM peyn
C NPUMEHEHUEM MaTEMATUUYECKON TEPMUHONIOMUU U CUMBOJIMKK, MCNO/b30BATb PA3/INYHbIE A3bIKM
MaTeMaTUKW, MPOBOAUTL KnaccuduKaumm, nornyeckme o60CHOBaHMA, AOKA3aTENbCTBA MAaTEMATUYECKUX
YTBEPXKAEHUN;

3. oBnageHWe HaBbIKaMM YCTHbIX, MUCbMEHHbIX, MUHCTPYMEHTaIbHbIX BbIYUCAEHWN;
4. oBNageHne reomeTpUYECKUM A3bIKOM, YMEHME UCMONb30BaTb ro A1 ONUCaHUA
NpegMeToB OKPYKAlOLLEro MMPa, Pa3BUTUE NPOCTPAHCTBEHHbIX NPeacTaBAeHUl U
N306pasnTeNbHbIX YMEHUI, NPUobpeTeHne HaBbIKOB FEOMETPUYECKUX MOCTPOEHWNI;

5. yCBOEHME CUCTEMATUYECKMUX 3HAHWUIM O NIOCKUX GUrypax U MX CBOMCTBAX, @ TAKXKe Ha HarnsgHom
YPOBHE — O MPOCTENLLMX NPOCTPAHCTBEHHDIX TE/IAX, YMEHME NPUMEHATb CUCTEMATUYECKME 3HAHWUA O HUX
ONA peLleHnn reoMeTPUYECKMX M NPAKTUYECKUX 3aaY;

6. yMeHMe N3MepaTb AJNHbI OTPE3KOB, BEIMYMHbI YI/10B, UCNO/b30BaTh GOPMY/bl A8 HAXOXKAEHNA
NepuMeTPOB reoMeTpUYecKnxX puryp (TpeyronbHmKa);

7. yMmeHne NpuMeHATb N3y4yeHHble NOHATUA, pe3ynbTaTbl, METOAbl ANA peLleHnA 3a4a4 NPaKTUYeCKoro
XapaKTepa n 3a4ay U3 CMeXXHbIX AUCUUNINH C CNo1b30BaHME Npu HEO6XOAI/IMOCTI/I CNpPaBOYHbIX
MaTepnanos, KaJibKynAaTopa, KOMMNbOTEPA.

MnaHupyembie pe3yibTaTbl U3yYEHUA Kypc anrebpobi:



PALMOHA/TbHBIE YACNA

BoInycKHUK Hay4umca:

1) NOHMMATb 0COBEHHOCTU AECATUYHOMN CUCTEMbI CYUCIEHNUSA;

2) BnafeTb NOHATUAMM, CBA3AHHBIMU C AE/IMMOCTbIO HaTypasibHbIX YMCen;

3) BbIpakaTb UMCNA B IKBUBANEHTHbIX GOpPMaX, Bbibnpan Hanbonee NogxoaALLyHO B 3aBUCMMOCTM OT
KOHKPETHOM CUTyaLmu;

4) cpaBHMBaATb W yNopaA0UuMBaTh paLMoHaAbHble YNCAa;

5) BbIMOJ/IHATb Bbl4NC/IEHUA C PAUNOHA/IbHBIMU YNC/1aMU, COYETAA YCTHbIE U MUCbMEHHbIE ﬂpMéMbI
BbILIMCﬂEHMﬁ, NMPUMEHATb Ka/IbKY/ZIATOP,

6) MCNOJ1Ib30BaTb MOHATUA N YMEHUA, CBA3aHHbIE C NPONOPUNOHANIbHOCTbIO BEIMYUH, NPOUEHTAMN B
Xoae peweHnAa mateMmaTu4eCKknx 3agay U 3ada4y N3 CMeXXHbIX npeameToB, BbINOJIHATbL HEC/TOXKHbIe
npakTnyeckme paCHéTbI.

BbInyCKHUK NOAY4UmM 803MOXHOCMb:
1) NO3HAKOMMTLCA C MO3MLUMOHHBIMU CUCTEMAMM CUNCNEHNA OCHOBAHMAMM, OTAINYHbIMK OT 10;
2) yrnybutb 1 pasBuTb NPeACcTaBAEHMA O HAaTyPasibHbIX YUCAAX U CBOMCTBAX AEANMMOCTH;

3) HayunTbCA UCMO/b30BaTb NPUEMBI, PALMOHANN3MPYIOLLME BbIYMCAEHMSA, TPMOBPECTN NPUBLIYKY
KOHTPO/IMPOBATL BblYNC/IEHUA, BbIGMPas NOAXOAALLMIA ANSA CUTYALLUK Crocob.

NENCTBUTE/NIbHBIE YACNA

BobInyCcKHUK Hay4umcs:

1) ncnonb3oBaTb HavyasibHble MPEACTABAEHUSA O MHOXECTBE AeNCTBUTE/IbHbIX YNCES;
2) BnafeTb NOHATUEM KBAAPaATHOTO KOPHA, MPUMEHSATb €ro BblYMC/IEHUSAX.
BobInyCKHUK NOAYy4YUm 803MOXHOCMb:

1) Pa3BUTb NpeacrtaBaeHne o Yncae M HNCNOBbIX CUCTEMAX OT HATYypPa/ibHbIX 40 lCl,ei/JICTBl/ITeI'IbeIX yucen,
O ponun BbIYMCNEHUI B YENIOBEYECKOM NPaKTUKe;

2) pa3BuUTb U YyrAybUTb 3HAHUA O AECATUYHOM 3aNUCU AENCTBUTENbHBIX YMcen (nepuoguyeckue u
Henepuoauyeckue apobu).

M3MEPEHUA, NPUBJTUAKEHUA, OLLEHKN
BbinycKHUK Hay4umcs:

1. wucnonb30BaThb B X04€ pelleHna 33434 dNeMeHTapHble NpeacTaBAeHUA, CBA3AHHbIe C
I'IpVI6}1M)KéHHbIMM 3Ha4YeHnAMMN BETNYUH.

BbII'IyCKHUK nosy4um 803MOXIHOCM®b!

1) NOHATL, YTO YMCNIOBbIE AaHHbIE, KOTOPbIE UCMOJb3YIOTCA ANA XapaKTePUCTUKM 06BEKTOB
OKpPY)aloLero Mmpa, ABAAIOTCA NPEUMYLLECTBEHHO MPUBAUMKEHHbBIMM, YTO MO 3aNUCU NPUBAUKEHHDbIX
3HaUYeHUI, coaepXawmxca B MHGOPMALMOHHbIX UCTOYHMKAX, MOMKHO CYAUTb O MOrpeLHOCTH
NPUBANKEHUS;



2) NMOHATb, YTO NOrPEeWwHOCTb pe3ysibTaTta BblUMC/IEHUN AOJ1XXHa 6bITb consmepunma C NorpeLlHOCTbo
NUCXOA4HbIX AaHHbIX.

ANNTEBEPANYECKUE BbIPAXKEHUA
BoInycKHUK Hay4umca:

1) BNageTb NOHATUAMM KTOXKAECTBOY, KTOXKAECTBEHHOe Npeobpa3oBaHmne», pellaTb 3a4a4u,
cozepxKawme bykBeHHble gaHHble; paboTaTtb ¢ dopmynamm;

2) BbINONHATL NPeobpa3oBaHMA BbIPAXKEHWUN, COAEPKALLMX CTEMNEHM C LLEe/IbIMU NOKa3aTensaMmn u
KBaZpaTHbIe KOPHMU;

3) BbINONHATL TOXAECTBEHHble NPeobpa3oBaHUA paLMOHa/bHbIX BblparKeHUIt Ha OCHOBe NpPaBuA
OENCTBUIM Haf, MHOroYieHaMu U anrebpanyeckumm apobamu;

4) BbINOJIHATb PA3/I0XKEHNE MHOTFOY/IEHOB Ha MHOXUTEN.
BobInyCKHUK N0Ay4Um 803MOXHOCMb:

1) Hay4MTbCA BbIMOJHATL MHOTOLWAaroBble NPeobpasoBaHUs PaLMOHa/bHbIX BbIparKeHWUH, MpumMmeHaAn
LIMPOKKUI Habop cnocoboB 1 NPUEMOB;

2) NPUMEHATb TOXKAECTBEHHbIE NPeobpa3oBaHma AN pelleHnn 33434 U3 Pas/IMYHbIX PasaenoB Kypca
(Hanpumep, ana HaxoKaeHUA Hanbo ibliero/HaMMmeHbLIEro 3Ha4YeHNA BbiParkeHUs).

YPABHEHWA
BbinyCKHUK HAy4umcs:

1) pewaTtb OCHOBHbIE BUAbI PALLMOHANbHbIX YPAaBHEHUI C OAHOM NepeMeHHON, CUCTEMbI ABYX YPaBHEHU
C AABYMSA NEPEMEHHbIMU;

2) NMOHUMATb YpPaBHEHNE KaK Ba)KHeﬁU.Iym MaTeEMATUYECKYHO MOoaeN1b ANA ONMUCAHNA N N3YyYHeEHUA
pa3Hoo6pa3Hb|x peanbHbIX CMTyaLl,Mﬁ, pewaTb TEKCTOBbLIE 3a4a4YU a!'IFE6paVILIeCKMM METOA0M;

3) npumeHaTb rpadumyeckme NpeacTaBAeHMA ANA UCCNeL0BaHUA YPAaBHEHWUI, UCCNEA0BAHMA U PeLleHUs
CUCTEM YPaBHEHUI C ABYMA NEPEMEHHbIMM.

BbinyCcKHUK noay4um 803MOXHOCMb:

4) oBnapeTb cneunanbHbIMM NPUEMaMM PeLleHUs YpaBHEHUIA U CUCTEM YPABHEHWU; yBEPEHHO
NPUMEHATb annapaT ypaBHEHWI /1A pelleHns pa3HoobpasHbIX 33434 U3 MaTEMATUKU, CMEXKHBbIX
npegMeToB, MPAKTUKK;

5) npumMeHaTb rpaduyeckne npeacraBneHusa gas UCCe0BaHUA YPaBHEHMUI, CUCTEM YPABHEHWUN,
cofeprKalmx byKBeHHble KO3dPULMEHTBI.

HEPABEHCTBA
BbIMyCKHUK HAy4umca:

1) NOHUMATb U NPUMEHATb TEPMUNHONOINIO N CUMBOJIUKY, CB3aHHbIE C OTHOLLEHNEM HepaBEHCTBa,
CBOMCTBA YMCNOBbIX HEpPaBEHCTB;



2) pewaTb IMHENHble HEPABEHCTBA C O4HOW NEPEeMEHHOMN U UX CUCTEMbI; peLlaTb KBaZpaTHble
HepaBeHCTBA C ONOPO Ha rpaduyeckne npescTaBNeHUs;

3) NMPUMEHATLb annapaT HEPABEHCTB ANA peleHNA 3a4a4 U3 Pa3/IndHbIX pa3aesioB Kypca.

BbinyCcKHUK NOsay4uUm 803MOMHOCMb HAYYUMbCA:

1) pa3HoO6pa3HbIM NPUEMaM A0Ka3aTeNbCTBa HEPABEHCTB; YBEPEHHO NPUMEHATL annapaTt HepaBeHCTB
ANs pelleHns pasHoobpasHbIX maTeMaTUYeckux 3aJa4 1 3aJa4 U3 CMEXKHbIX NPeAMETOB, NPaKTUKK;

2) npumeHaTb rpadmyeckne npeacTaBieHma ANa UCCnel0BaHNA HEPaBEHCTB, CUCTEM HEPABEHCTB,
coaepKawmx 6ykBeHHble KOadPULMEHTBI.

OCHOBHbIE MOHATUA. YNCNTOBbIE dYHKL NN
BbInyCKHUK HAay4umcs:

1) NOHMMAaTb U UCNOb30BaTb GYHKLUMOHAAbHbIE MOHATUA U A3bIK (TEPMUHbI, CUMBOAUYECKUNE
o0b03HauyeHuA);

2) cTpouTb rpaduKM anemMeHTapHbIX GYHKLMIA; UccnenoBaTb CBOMCTBA YNCNOBbIX GYHKUMI Ha OCHOBE
M3y4yeHun noBegeHusa UX rpaduKoB;

3) NoHMMaTb PYHKLMIO KaK BayKHENMLIYI0 MaTeMaTUYECKYO MOAE/b AN ONUCAHUS NPOLLECCOB U AB/IEHUA
OKPYXKaloLWero Mmpa, NPUmMeHsaTb GYHKUMOHANbHbIN A3bIK 411 ONUCaHUA U UccneaoBaHus
3aBUCUMOCTEN mexay U3MYECKUMU BENUYMHAMM.

BbInycKHUK Mos1y4um 803MOXHOCMb HAYYUMbCA:

1) NpoBOAUTL MCCAEA0BAHUA, CBA3AHHbIE C U3yYeHMeM CBOMCTB GYHKLMI, B TOM YyMcie C
MCMNONb30BaHNEM KOMMbIOTEPA; Ha OCHOBE rPadMKOB U3YUeHHbIX GYHKLUMIA CTPOUTL 6oNee CNOXKHbIe
rpaduKm (KYyCOUHO-3aaHHbIe, C «BbIKOAOTBIMUY TOYKAMM U T. N.);

2) ncnonb3osaTtb GYHKLMOHANbHbIE NPEACTAaBAEHNA U CBOMCTBA QYHKUMI ANs pelleHns
MaTemMaTUYECKUX 33434 U3 Pas/IMYHbIX Pa3AenoB Kypca.

YNCNOBBLIE NOCNEOOBATE/IBHOCTU
BbinycKHUK Hay4umcs:
1) NOHMMAaTb M UCNO/b30BaTh A3bIK NOCNEA0BaTEIbHOCTEN (TEPMUHbI, CUMBOIMYECKNE 0603HaYeHUs);

2) NpUMeHATb GOPMYJibl, CBA3AHHbIE C APUPMETUYECKOM N TeOMETPUYECKOM NPOrpeccuamu, 1 annapar,
chOPMMPOBAHHDBIN NPU U3YYEHMM APYIMX PA3LEN0B KypCca, K PeLleHuto 3aay, B TOM Yucie ¢
KOHTEKCTOM U3 PeasibHOM KU3HM.

BbinyCcKHUK noay4yum 803MOXHOCMb HAYy4UMbCA:



1) pewatb KOMBMHMPOBaHHbIE 33434M C TPUMEHEHMEM GOPMY N-TO YEHA U CYMMbI MEPBbIX N YAEHOB
apudMeTUYECKOM U reOMEeTPUYECKON NPOrpeccuii, NPUMeHsA Npu 3TOM annapaT ypaBHEHUN U
HepaBEeHCTB;

2) NOHMMAaTb apUPMETUYECKYIO U TEOMETPUYECKYIO NPOrPECCUM KaK GpYHKLMM HaTypabHOrO aprymeHTa;
CBA3bIBATb apPUPMETUYECKYIO NPOTPECCUIO C IMHENHBIM POCTOM, FEOMETPUYECKYI0 — C
3KCMOHEHUMANbHbIM POCTOM.

OMUCATENIbHAA CTATUCTUKA
BbinycKHUK Hay4umca ucrnosns308ams npocmeliwiue crnocobsi
nMpedcmasneHus u aHAAU3A CMAMUCMUYECKUX OGHHbIX.

BbINYCKHMK NONYYUT BO3MOXKHOCTb NPHOBPECTM NepBoHavanbHbIi ONbIT opraHn3auumn cbopa AaHHbIX
npv npoBeaeHnn onpoca obLwecTBEHHOr0 MHEHUS, OCYLLECTBAATb UX aHaNU3, NPeACTaBAATb Pe3y/bTaTbl
onpoca B Buae 1abanubl, AMarpammoi.

CNYYAMHBIE COBbITUA U BEPOATHOCTb
BbinycKHUK Hayyumca Haxo4MTb OTHOCUTE/IbHYIO YacTOTy M BEPOATHOCTb Cy4aHOro cobbITHA.

BbinycKHUK noay4yum BO3MOXHOCTb I'IpVIO6pECTM onbIT NnpoBeaeHNA CJ'Iy‘-Ia[;IHbIX 3KCNEePMUMEHTOB, B TOM
ynucne C NOMOLWbHO KOMNbHOTEPHOIO MOAENNPOBAHNA, UHTEPNPETAUUN UX PE3YNbTATOB.

KOMBUHATOPUKA

BbInyCcKHUK Hay4yumca pelaTb KOMBUHATOPHbIE 3aa4M Ha HaxoXAeHWe Ynucaa 06HEKTOB UK
KOMBWHaUMN.

BbInyCKHUK 0aAy4UM 803MOXCHOCMb HAYYUMbCA HEKOMOPbIM CrIeyuUanbHbIM MPUEMAm pelieHus
KOMOUHAmMOopHbIX 3a0ay.

MnaaHupyemble pe3ynbTaTbl M3ydeHUA Kypca reomeTpum:

«HarnagHaa reomeTpma»

BbinycKHUK Hay4umcs:

e  pacno3HaBaTb Ha YepTeXKaX, PUCYHKaX, MOAENAX M B OKPYHKaIOLLEM MUPE NIOCKUE U
NPOCTPAHCTBEHHbIE FeOMeTpUYEecKme Gurypbl ;

e  pacno3HaBaTb BUAbI YI/10B, BUAbI TPEYTO/IbHUKOB, BUAb! YETbIPEXYTOJIbHUKOB;
e onpeaensaTb No YepTexy GUrypbl eé napameTpsl (4NMHa OTpesKa, rpagycHas mepa yraa,
e 3/IeMeHTbl TPeYrosibHWKa, NePUMETP TPEYro/ibHMKa U T.4.);

(] Pacno3HaBaTb Pa3BeEPTKU Ky6a, NPAMOYTro/sibHOro napannenennnena, HpaBMﬂbHOVI nnpamuabl,
UnManHapa 1 KOHyCa;



10Ay4UM 803MOXCHOCMb UCM0A63080Mb NPUOBPEeMeHHbIe 3HAHUA U YMeHUsA 8 Npakmuyeckoli
desamesibHOCMU U o8ceo0He8HOoU #CU3HU AnA:

e yrnybneHua n pasBUTUA NpeacTaBAeHUA O NAOCKMX U NPOCTPAHCTBEHHbIX

e reomeTpuyeckux purypax (Touka, npsaman, OTPE3O0K, Ny4, Yron, TPEYroabHUK,
e OKPYMKHOCTb, AP, chepa, Napannenenunea, npmuama u ap.);

e MPUMEHEHUA NOHATUA Pa3BEPTKN A/1A BbINOAHEHMA NPAKTUYECKUX PacyeToB.

. BbIYUCNATb 06 BEMBI NPOCTPaHCTBEHHbLIX FTEOMETPUYECKUX d)mryp, COCTaB/IEHHbIX N3
NPAMOYroibHOro napannenenunneaa.

«eomeTpunyeckmne durypbi»

Hay4umca:

e  M0/1b30BaTbCA A3bIKOM reOMETPUM 417 ONUCAHUA NPEAMETOB OKPYKAIOLLEro M1pa U nxX
B3aMMHOTIO PaCro/ONKeHUs;

e pacno3HaBaTb M M306paXKaTb Ha YepTeXKax U PUCYHKAX reomeTpudeckme Gurypbl U nx
KOHUrypauuu;

e HaxoAuTb 3HAYEHUA ANUH IMHENHbIX 31eMeHTOB GUIYP U X OTHOLLIEHUSA, FPadyCHYIO Mepy
yrnos ot 0 A0 , NPUMEHAS onpeaeneHnn, CBOMCTBAa U NPU3HAKN GUIYp U UX SNEMEHTOB,
OTHoLLeHUs ¢uryp (paBeHCTBO, CpaBHEHWE, NoA0bKe, CUMMETPUIO, MOBOPOT, NapanfienbHblii
nepeHoc);

e pewaTb 334341 Ha A0Ka3aTe/IbCTBO, ONUPAACh HA U3yYeHHbIe CBOMCTBA GUIYP U OTHOLLEHWI
MeXAYy HUMW U MPUMEHAA U3YYeHHble MeToAbl A0Ka3aTe b TB;

e pellaTb NPoOCTeillne 3aa4n Ha NOCTPOEHMNE, NPUMEHAS OCHOBHbIE aNTOPUTMbl MOCTPOEHUSA C
NMOMOLLbIO LIMPKYA U INHENKN;

e  pewaTb NpocTeilume NiaHUMeTpUIYECKMe 3a4a4m B NPOCTPaHCTBE;

M0/1y4Um 803MOXHOCMb UCMOMb308AMb MPUOBPEMEHHbIE 3HAHUA U YMEHUS 8 TPAKmMu4eckol
desmesnibHOCMU U NOBCEOHE8HOU HU3HU ANA:

e OBJlageHNAa meTodamMu peweHnA 3agay Ha BbIYUCIEHUNA U O0Ka3aTe/IbCTBa: METOO40M OT
NPOTUBHOIo, METO40M I'IO,CI,O6VIF|, MeTo40M nepe6opa BapnaHTOB, METOAO0M reOMeTpU4eCKnNX
MeCT TOYEK;

. I'IpMO6p€T€HVIﬂ onbiTa NPpUMEHEHUA anre6pamquKoro N TOPUTOHOMETPUYECKOIO annapata
Mp,eﬁ ABUNXKEHNA NPUN pelleHNN TeOMETPUYECKUX 3a4au,

. oBageHunaA TpaLI,MLI,MOHHOﬁ cxemom peweHna 3aga4 Ha NoCTpoeHne C NOMOLLBbIO LMPKRYIA U
JNINHENKKN: aHanus, NOCTpoOeHne, A0Ka3aTe/IbCTBO N UCCea0BaHUE,

(] HAay4yUTCA pelaTtb 3a4a4n Ha NOCTPOEHNE METOAO0M I'IO,EI,O6MF| N MEeTogom
. reoOMeTpmnUYECKOro mecrta To4eEK;

(] npmo6peTeva OonbiTa UccnegosaHUA CBOMCTB NAaHUMETPU4YeCKnxX CI)Mpr C NOMoOLbto
KOMMbKOTEPHbLIX MPOrpamm.

«M3mepeHne reomeTpru4eCcKUxX BEANYUH»

HayyumecaAa:



e  1CMNO/b30BaTb CBOWCTBA U3MEPEHMSA O/IMH, NNOWALAEN 1 YII0B NPU pelleHmmn 3a4a4 Ha
HaXoXKAeHWe A/IMHbI OTPE3Ka, A/IMHbI OKPYXKHOCTU, A/IMHbI AYTN OKPYXKHOCTM, rpadyCcHON Mepbl
yrna;

e  BbIYMCAATb NIOLLAAMN TPEYTOIbHUKOB, MPSAMOYrO/IbHUKOB, NapasiesorpaMmmos,
e Tpaneuwi, KPyroB 1 CEKTOPOB;

e  BblYUCNATb MEPUMETPbI TPEYTrO/IbHUKOB;

e  peLlaTb 33/a4M Ha JOKA3aTe/IbCTBO C UCMOJIb30BAHMEM MPU3HAKOB PABEHCTBA

e  TPEYroNbHWKOB M NPU3HAKOB Napanne/ibHOCTU NPSAMbIX, OopMyA naolaaen euryp;

. pewaTtb NpakTn4yeckmne 3aga4vu, CBA3aHHble HaxoXaeHnem reomeTpmnyeckmnx seanvmH (VICI'IOﬂb3yﬂ

npu HEO6XO,D,MMOCTM CNPaBOYHUKU N TEXHNYECKUE Cpe,ﬂ,CTBa);

e peLlaTb 33434M Ha LOKa3aTe/IbCTBa C UCMOAb30BaHNEM GOPMYA ANMHbI OKPYKHOCTU U ANIUHbI
AYTV OKPYKHOCTK, popmyn naowagein ¢puryp, Noay4ymt BO3MOXKHOCTb MCNONb30BaTb

npuobpeTeHHble 3HAHUA U YMEHUA B MPAKTUUYECKON AeATENbHOCTU N NOBCEAHEBHOM XU3HU ANA:

e  BbIYUCNEHUA TPaAYCHbIX Mep YrN0B TPEYroJibHUKa U MePUMETPOB TPEYrOIbHUKOB;

e BbIMMCAATL NoWaAun GUryp, COCTaBEHHbIX U3 ABYX UK Bosiee NPSMOYrobHUKOB,
napasnenorpaMmoB, TPEYroJibHUKOB, Kpyra U CEKTOpa;

. BbIHUCNATL N1oWaan MHOTOYro1lbHMKOB UCMNOJ1Ib3yA OTHOLWEHUA N PaBHOCOCTAB/IEHHOCTHU,

. I'IpVIO6peTeHVIﬂ OonbiTa NpumeHeHunA anre6pamquKoro N TPUrOHOMETPUYEeCKOro annapata n
MAEﬁ ABUNXKEHNA NPpU pelleHnn 3a4a4 Ha BblHUCNEHNE.

« KoopamHatbI»
BbinycKHUK Hay4yumcs:

e BbIUMCNATb AJIMHY OTPE3Ka NO KOOPAMHATaM ero KOHLOB; BbIYMCNATb KOOPAMHATbI cepeamnHbl
OTpe3Ka;

e  LCNO/b30BaTb KOOPAMHATHbIA METOA, AN U3YYEHUA CBOMCTB NPAMbIX U
OKPY*KHOCTEM.
BobInyCKHUK NOAy4Um 803MOXHOCMb:

e  0B/1afeTb KOOPAMHATHLIM METOLOM PeLLEHMA 334a4 Ha BblYMC/IEHME U
[0Ka3aTenbCTBO

e MPMOBPECTU ONbIT UCMO/Ib30BAHMA KOMMbIOTEPHbIX NPOrpPamMmm 418 aHaAn3a
YaCTHbIX C/ly4aeB B3aMMHOTO PAaCNOIOKEHNA OKPYKHOCTEN U NPAMBbIX;

e npuobpecTu onbIT BbINOJIHEHMA NPOEKTOB Ha Temy :« [TpumeHeHue
KOOPAMHATHOIO MeToAa NpW pelleHnn 3aa4 Ha BblYUCIEHUNE U

AOKa3aTeNnbCTBO».

« BeKkTopbI»



BbIMyCKHUK Hay4umca:

. onepunpoBaTb C BEKTOPaMM; HaXo4UTb CYMMY U PA3HOCTb ABYX BEKTOPOB, 3a4aHHbIX
reoMmeTpmnyeckmn, HaxoaunTb BEKTOP, paBHbIﬁ npon3sseaeHMo 3a4aHHOIoO BEKTOPaA Ha YUCTO;

. HaXo4uTb OANA BEKTOPOB, 3a4adaHHbIX KOOPpAUHATAMU. ANINHY BEKTOPA, KOOPAUHATbI CyMMbl

pasHoOCTU ABYX U 6onee BEKTOPOB, KOOPANHATbLI NPOM3BEAEHNA BEKTOPOB HA YMCNO, NPUMEHASA
npu HeobXo0AMMOCTM COYEeTaTE/IbHbIN, NEPEMECTUTE/NbHbBIN U pacnpenenTe/ibHbl 3aKOHbI;

e  BbIYMCAATb CKANAPHOE NPOU3BEAEHNE BEKTOPOB, HAXOAMTb YrO MEXAY BEKTOPaMM,
YyCTaHaB/AMBATb NepneHANKYAPHOCTb NPAMbIX.

BblﬂyCKHUK nosy4um 803MOXHOCM®b!

. OB/1a4E€Tb BEKTOPHbIM METOA0M ONA peeHNA 3a4a4 Ha BblHUCNIEHUNE U

A0Ka3aTeNIbCTBO,

e MNPUOBPECTM ONbIT BbINOJAHEHWUS NPOEKTOB Ha TeMy « MpuMeHeHne BEKTOPHOTo MeToAa npu

peleHmmM 3a4a4 Ha BbIUMCIEHMUE N I0Ka3aTe/IbCTBOY.

KaneHpapHo — TemaTuyeckoe naaHMpoBaHue Kypca BHeypquoﬁ AeATeNIbHOCTU

«MaTtemaTuueckuii npakTukym» 9 knacc (34 uaca)

Ne Tema 3aHATHA
n/n
KOJIMYECTBO OATA NMPOBEAEHNA
YACOB
1 [elncTBus ¢ paumoHanbHbIMMK 1 06.09
yncnamu. CTaHZApPTHbIN BUA Yncaa.




2 N3mepeHune OTpes3KOoB U yrios. 13.09
CmeKHble U BepTUKabHbIE YIbl.

3 OencreutenbHble yncna. KBagpaTtHbii 20.09
KOpeHb. MppauymoHanbHble Yyncna.

4 TpeyronsHuK. PeweHuve 27.09
TPeyronbHWKOB

5 EQMHMUbI U3MepeHUA ANINHDI, 04.10
naowaam, obbema, Maccbl, BpEMEHMU,
CKOPOCTU. 3aBUCUMOCTb MeKAY
BeAMYMHamu. MNMponopumm.

6 HepaseHcTBa 11.10

7 PasnoxeHne mHOro4yseHa Ha 18.10
MHOXUTenn. opmynbl
COKPALLEHHOIO YMHOXEHMA.

8 DNeMeHTbl CTAaTUCTUKN U TEOPUN 25.10
BEPOATHOCTU

9 ToxaecTBo. MNpeobpasoBaHue 08.11
TOXOECTB.

10 PeleHune ypaBHeHUI 1 cucTem 15.11
YPaBHEHMWIA.

11 Anrebpaunyeckas apobb. Jencrema c 22.11
anrebpanyeckmumm gpobamm.

12 TeKcTOBblE 334a4M 29.11

13 MNpeobpasoBaHuA anrebpanyeckmnx 06.12
BbIpaXKeHUN.

14 MocTpoeHme HeCTaHOAPTHbLIX 13.12
rpapuKkos

15 BblparkeHne nepemeHHoO’ 13 20.12
dopmynbl.

16 PewweHne npakTnyeckmx 3agau 27.12




17 PelwweHne npakTMyecknx 3agau ( 10.01
30HTbI, KONeca, BepaHabl, PEMOHT U
T.4.)
18 3alnTa TBOPYECKNX paboT 17.01
19 MNocTpoeHMe HeCTaHAAPTHLIX 24.01
rpapuKkos
20 TeKcToBble 3a4a4M Ha ABMXKEHNE 31.01
21 TeKcToOBblE 3aa4n Ha paboTy 07.02
22 Mpo6Hoe O3 21.02
23 TeKcToBble 334341 HA CMecHn 28.02
24 FeomeTpuryeckue 3agaun 14.03
25 FeomeTpuyeckue 3agaun 21.03
26 PeweHne HepaBeHCTB 04.04
27 PeweHune cuctem HepaBeHCTB 11.04
28 3a4a4m Ha apMPMeTHUECKYIO U 18.04
reoMeTpUYeCKyr Nporpeccmm
29 MNpeobpasoBaHMe paLMOHaNbHbIX 25.04
BbIPA*KEHUM U HAXOXKOEHUE UX
3HAYeHUM
30 lpadumkn. YreHue rpadmkos 02.05
31 BrKTOpWMHA: 3HaeLwb N Tbl TEOpPEMbI, 08.05
aKCWMOMbI 1M onpeaeneHna reomeTpum
32 MpobHoe O3 15.05
33 AHanus AonyLLEeHHbIX OLMBOK 22.05
34 MNoaseneHwne ntoros paboTbl 3a ros, 24.05




Uudposble o6pasoBaTenbHble pecypcbl (LLOP) ana noaaep’KKu noAroToBKMU LUKOJIbHUKOB.

1. CaliTbl 3HUMKNONEAMIA. — Pexkum aocTyna : http://www.rubricon.ru; http://www.encyclopedia.ru
2. Bca anemeHTapHaa matematuKa. — Pexkum gocrtyna : http://www.bymath.net
3. O3 no matematuke. — Pexkxum goctyna : http://uztest.ru
4.www . fipi.ru
5.ege.edu.ru
6. alexlarin.net

7. https://statgrad.org

8. Pewy MNMA

MaTepuranbHO-TEXHUYECKOE obecneyeHme:

1. KomnbloTep.

2. C60pHKMKM No nogrotoske K Or3.
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