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PABOYAA NMPOIrPAMMA KYPCA
BHEYPOYHOW OEATENBHOCTU

MATEMATUYECKAA
I’PAMOTHOCTb

(mms 10-11 kitaccoB 00111€00pa30BaTENbHBIX OpraHU3aIui)



IHOACHUTEJIBHAS 3AIINCKA

[Iporpamma Kypca BHEYpOUHOU €ATEIbHOCTH
«MaremaTnyeckasi IpaMOTHOCTB) COCTaBIIEHA B COOTBETCTBUU
CO CIENYIOIIUMU HOPMATUBHO-TIPABOBBIMU JOKYMEHTAMH:

1. ®epepanbhbiit 3akoH oT 29.12.2012 Ne273-D3 «O0
obpazoBanuu B Poccutickoii @eaepammmy

2. Tlpuka3z MunucrepcTBa 00pa3oBanus 1 Hayku Poccuiickoit
Oeneparmu ot 17.05.2012 Ne 413 «O06 yTBepx)aeHUn eaepabHOTO
roCyJapCTBEHHOIO 00pa30BaTENbHOIO CTAHAAPTA CPEAHET0 0OLIEro
oOpa3zoBanus» (B pen. mpukasa ot 29.06.2017 Ne 613) (manee — ®I'OC
COO);

3. IIpuka3z MuHHCTEpCTBA TPYJa U COLMATBHOM 3amUTh Poccuiickoit
®eneparyn ot 18.10.2013 Ne 5441 «O06 yTBepx)AeHUN
npodeccuonansHoro cranaapra «llemaror (megarormyeckas
JeSITeIBHOCTD B c(hepe AOIIKOILHOT0, HAYaIbHOTO 00IIero,
OCHOBHOTO OOIIETO, CPEeTHETO 00IIero oopa3oBanus) (BOCIIUTATEIND,
yautens)» (B pen. mpukasa ot 05.08.2016 Ne 422H, ¢ uzm.,
BHECEHHBIMU TIPHKa3oM OT 25.12.2014 Ne 1115#H) (namee —
[Ipodeccuonanpuerii cranaapt «llemarory);

4. Ilocranosnenue I 1aBHOro rocy1apcTBEHHOI'O CAHUTAPHOTO Bpaya
Poccuiickoit ®eneparuu ot 29.12.2010 Ne 189 «O0 yTBepxkaeHUN
CanlluH 2.4.2.2821-10 «CaHUTapHOITHUIEMUOIOTHUECKHE
TpeOOBaHMs K yCIOBUSM M OPraHU3alyy 00ydeHHs B
00111e00pa30BaTeIbHBIX OPraHU3aUsIX» (B pell. IOCTAHOBJICHUS OT
24.11.2015 Ne 81) (nanee — CanlluH 2.4.2.2821-10);

IIEJIA Y BAJAYM KYPCA BHEYPOUYHOM JIESITEJIbHOCTH
«MATEMATHUYECKAS TPAMOTHOCTDb»

Ilenpi0  BHEYPOUYHOM [IESATENLHOCTH SIBISICTCS  oOecrieveHre
JOCTIDKCHHs OOYYalOIIUMCS TUIAHUPYEMbIX pE3yJbTaToOB 3a CYET
pacupeHus: HHOOPMAIMOHHOM, TPEJMETHOM, KYIbTYPHOM Cpe/ibl, B
KOTOPOW IPOMCXOIUT OOpa3zoBaTeibHAs IEATSIHOCTD, MOBBIIICHUS
rHOKOCTH €€ OpraHu3alid 3a CYeT ydYeTa WHIMBUIYaIbHBIX
ocobeHHOCTeH W TOTpeOHOCTEH peOeHKa, 3alpocoB  CEMBH,
KyJ1bTypHbIX Tpaaunuiti. OCHOBHOM 1eNibl0 JaHHOTO Kypca
sapisieTcs:  GopMupoBaHWE  (QYHKIMOHAILHO  TPAaMOTHOM
JUYHOCTH, €€ TOTOBHOCTH U CITIOCOOHOCTH «HCIOJIh30BaTh BCE



HOCTOSIHHO IpUOOpeTacMble B TEUCHNUE KU3HU 3HAHUS, YMEHUS
Y HaBBIKM JJIS PELICHUS MaKCUMAJIbHO IIMPOKOrO JIMana3oHa
KU3HEHHBIX 3aJad B pa3IUYHBIX c(epax 4YeIoBeYeCcKOon
NEeSITeIbHOCTH, OOLICHHWS W  COLUMAIBHBIX  OTHOLICHUII.
[TporpammMa Kypca BHEYpOUHOW JESTENbHOCTH pa3paboTaHa C
Y4E€TOM PEKOMEHJALUK IPUMEPHOU IPOrpaMMbl BOCIIUTAHUS.

CornachHo [IpumepHOii mporpaMmMe BOCHUTAHUS Y
COBPEMEHHOT0 HIKOJBHHUKA JOJDKHBI OBITH CPOPMUPOBAHBI
LEHHOCTH Po/inHBI, uenoBeka, IpUpoJIbl, CEMbHU, IPYXKOBI,
COTPYJIHHUYECTBA, 3HAHUS, 3[J0POBbS, TPY/a, KyJIbTYphl U
KpacoThl. DTH IIEHHOCTH HaXOJSAT CBOE OTPaKeHUE B
COJIEp’KaHUU 3aHSATUHN 10 OCHOBHBIM HaIlpaBJICHUSIM
(GYHKLIMOHATIBHON IPAMOTHOCTH, BHOCSIIIUM BKJIaJl B
BOCIIMTAHME IPAXAAHCKOE, MATPUOTUYECKOE, JYXOBHO-
HPaBCTBEHHOE, 3CTETUYECKOE, IKOJIOTHYECKOE, TPYA0BOE,
BOCIIUTaHHE [IEHHOCTEH HAYYHOTO MMO3HAHUA, (POPMHPOBAHNE
KYJIBTYpBI 3J0POBOTO 00pa3a >kU3HU, SIMOLIMOHAIILHOTO
Onaromnonyuns. Peanusanus kypca crnocoOCTBYeT
OCYILIECTBIIEHUIO TJIABHOM LI€JIM BOCIIUTAHUS — [TOJIHOLICHHOMY
JIMYHOCTHOMY Pa3BUTHIO IIKOJIBHUKOB U CO3JAHMIO YCIOBUM
JUIS UX TIO3UTUBHOM COLMAJIN3aliN

3aauu MporpaMMsbl Kypca:

- (opMynupoBaTh, IPUMEHATh U HHTEPIPETUPOBATD
MaTeMaTHKy B Pa3HOOOPAa3HBIX KOHTEKCTAX;

- HUCIOJIb30BaTh MaTeMaTH4eCKUe MOHATHS, (PaKThl 1
MHCTPYMEHTHI , YTOOBI ONMCaTh, 00BACHUTH U MpeIcKa3aTh
ABJICHUS.

- BBICKa3bIBaTh XOPOIIO 00OCHOBAHHBIE CYKJIEHUS U
IPUHUMATD PELIeHUs, KOTOpble HEOOXO0IUMBI
KOHCTPYKTUBHOMY, aKTUBHOMY U Pa3MbIIUISIOLIEMY
rpakAaHUHY (MaTeMaTH4ecKasi TPaMOTHOCTB);

- MOHHUMATh, UCIIOJIB30BATh, OLIEHUBATH TEKCTHI, Pa3MbIILIATH
0 HUX U 3aHHUMATBCS YTEHUEM JIJISl TOTO, YTOOBI IOCTUTATh
CBOMX LI€JIeH, pacIIUpPsITh CBOM 3HAHUS U BO3MOXHOCTH,
y4acTBOBAaTh B COLUAIBHON KU3HU (UNTATENIbCKAS
TPaMOTHOCTH ).



MECTO KYPCA BHEYPOUYHOU JIEATEJIbHOCTH
«MATEMATHUYECKAS TTPAMOTHOCTDb»

[Iporpamma Kypca o MaTeMaTHKe COCTaBJIEHA U3 pacuyéra 68
yueOHbIX yacoB — 110 1 u B Henemo B 10-11 kiaccax (no 34
9 B Ka)XJJ0M Ki1acce). Cpok peam3aiuy mporpaMMsl — 2 roja

IJTAHUPYEMBIE PE3VJIbTATBI OCBOEHI1 YHEBHOI'O
KYPCA BHEYPOYHOMU AEATEJIBHOCTHU
"MATEMATUYECKASA TPAMOTHOCTB"

JIMYHOCTHBIE PE3VYJIBTATEI

1) rpa:xnaHcKoro BOCIMTAHUSA:

c(hopMUPOBAHHOCTH TPaKIaHCKOM MTO3HITUHT
oOydaromierocss Kak AaKTUBHOTO UM OTBETCTBEHHOTO YJIeHA
poccuiickoro o00IIecTBa, MPEACTABICHUE O MAaTeMaTHYECKUX
OCHOBax (DYHKIMOHHPOBAHUS Pa3IMYHBIX CTPYKTYp, SBICHHIA,
Ipoueayp TpakJaHCKOTro oOmiecTBa (BbIOOPHI, ONPOCHI U
JIpyroe), yMEHHE B3aUMOJEUCTBOBaTH C  COLIMAJIbHBIMU
WHCTUTYTaMH B COOTBETCTBUU C UX (DYHKITUSMU U HA3HAUCHUEM;

2) IaTPHOTHYECKOI0 BOCIIUTAHNSA:

c(hopMUPOBAHHOCTH POCCUICKON TpaXk JaHCKOM
UJIECHTUYHOCTH, YBAKEHHUS K TMPOILIOMY M HACTOALIEMY
POCCUHCKOM  MaTe€MaTWKH, II€HHOCTHOE€  OTHOIIEHHE K
JOCTH)KEHUSIM ~ POCCUMCKMX MaTEeMaTUKOB U POCCHUHCKOMU
MaTeMaTHYeCKOM IIIKOJIBI, UCIIOJb30BAHUE ITHX JOCTHKECHHH B
JIPYTHUX HayKax, TEXHOJIOTHUAX, cpepax SKOHOMHKH;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIEHHOCTEH POCCHUICKOTO Hapoja,
c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, HSTUYECKOTO
MOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM NPUMEHEHUEM
JOCTMKEHUN HAyKd M JIESITEIbHOCThIO YYEHOTO, OCO3HAHUE
JUYHOTO BKJIA/Ia B IOCTPOCHHUE YCTOMYUBOTO OYIYyIIETO;

4) 3¢TeTHYECKOT0 BOCIIUTAHUS :

ACTETUYECKOE OTHOIIEHHUE K MHUPY, BKIIOYAs 3CTETHKY
MaTeMaTUYeCKNX  3aKOHOMEpPHOCTEH,  OOBEKTOB,  3ajad,



pelleHui, paccyK1eHUH, BOCIPUUMYHUBOCTh K MATEMaTUYECKIM
acreKTaM pa3JIMYHbIX BUIOB UCKYCCTBA;

5) puzuveckoro BOCIUTAHUSA:

c(OpPMUPOBAHHOCTh YMCHHS IPUMEHSATh MAaTEeMaTUUICCKUE
3HAaHUS B MHTEpEcax 3/I0pOBOro M 0e30MacHOro odpasa >KM3HHU,
OTBETCTBEHHOE OTHOILLIEHUE K CBOEMY 3/I0POBBIO (310pOBOE
nuTaHue, cOaJaHCHUPOBAaHHBIA pEXUM 3aHATUH M OTIBIXA,
peryispHas ¢buznyeckas AKTUBHOCTD), ¢dusnveckoe
COBEpIICHCTBOBAHUE npu 3aHSTUSIX CHOPTUBHO-
037I0POBUTEILHON JEATENBHOCTbIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYAY, OCO3HAHHUE LIEHHOCTHU TPYI0JIIO0uS,
UHTEpEeC K  pas3auuHbiM  cdepam  mpodeccHOoHANBHOM
JeATeTbHOCTH,  CBA3aHHBIM C  MaTreMaTukod u  eé
OPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOD
Oynymedi mpodeccM ¥ pealn30BBIBaTh  COOCTBEHHBIC
JKU3HEHHBIE  IUIaHbl, TOTOBHOCTh U  CIOCOOHOCTh K
MaTeMaTU4eCKOMY OOpa30BaHMI0 M CaMOOOpa30BaHUIO Ha
MPOTSKEHUH BCEH JKU3HHU, TOTOBHOCTh K aKTUBHOMY yYacTHIO B

PEIICHNN MPAKTUICCKUX 3a1a4 MaTeMaTHYECKOU
HaIpaBJIECHHOCTH;

7) IKOJIOTM4eCKOr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh 9KOJIOTHYECKOMN KYJbTYpHI,

MMOHUMaHUE BJIMSIHUS COITUATBHO-PKOHOMUYECKHX MPOIIECCOB Ha
COCTOSIHME MPUPOJHOM UM COLMAIBHOM Cpelbl, OCO3HaHUE
IJ100abHOTO XapaKTepa dKOJOTHYECKUX MPOoOJieM, OpHUEHTAIs
Ha MPUMEHEHHE MAaTeMaTUYECKUX 3HAHUMN JIJIsl pelIeHus 3a7a4 B
o0JacTu OKpy’Karolled cpenbl, IIaHUPOBAHHWE TOCTYNKOB U
OIIEHKH UX BO3MOXHBIX MOCIIEICTBUM JIJISl OKPYXKAIOIIEH CPEbL;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAayKd H OOIIECTBEHHOU
MPAKTUKH, TOHMMAaHUE MaTeMaTH4YecKol HayKu Kak cdepsl
YEJIOBEUECKOM  JICSITENIbHOCTH, OTaloB €€ pa3BUTUA U
3HAUMMOCTU ISl Pa3BUTHs LIMBWIM3AIMU, OBJIAJICHUE SI3bIKOM
MaTeMaTUKd W MAaTeMaTH4YeCKOW KyJIbTypoll Kak CpeICTBOM
MO3HAHMUSI MHPA, TOTOBHOCTH OCYIIECTBISATH MPOEKTHYIO U
HCCJIEIOBATEIbCKYIO AESITEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE.



METAIIPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIC YHHBePCcAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBble Jlornueckue aeicTBu:

BBISIBJISITH U XapaKTEpU30BaTh CYLECTBEHHBIE NPU3HAKU
MaTeMaTHYeCKUX OOBEKTOB, TOHATUH, OTHOIIEHUH MEXIy
HOHSTUSMH, dopmMynupoBaTh  ONpEAEICHUS  IOHSITHUH,
yCTaHaBIMBaTh CYIIECTBEHHBbIH MPHU3HAK KIacCHU(pHUKALUH,
OCHOBaHMSA i 0000LmIEHMS W  CpPaBHEHUS, KPUTEPHH
IIPOBOJIMMOIO aHAJIN3A;

BOCIIPUHUMATh, (OPMYJIHPOBATH U MPeoOpPa3OBHIBATH
CYXKJICHUSI: YTBEPJIUTEIbHbIE U OTPULIATENIbHBIE, E€AUHUYHbIC,
YaCTHBIE M 00IINE, YCIOBHEIE;

BBISIBIIATD MareMaTHU4eCcKue 3aKOHOMEPHOCTH,
B3aUMOCBSI3M W TNPOTUBOpeunsi B  (akrax, JaHHBIX,
HAOMIOJICHUSAX U YTBEPXKACHUSIX, MpEANaratb KPUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUUIL;

JIeNIaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTHKH,

ACAYKTUBHBIX n HHIAYKTHUBHBIX YMOSaKHIOquHﬁ,
YMO3aKHIOquHﬁ 10 aHaJIOTHH,
MMpOBOANTH CaMOCTOATCIBbHO JOoKa3aTcJIbCTBa

MaTeMaTHYeCKUX YTBEPXKACHUH (IpsMble U OT MPOTHUBHOIO),
BBICTPAWBaTh  ApryMEHTAlMIO, TPUBOIUTH  MPHUMEPHl |
KOHTPIPUMEPBI, OOOCHOBBIBaTb COOCTBEHHBIE CYXKICHHUS M
BBIBOJIBI;

BBIOMpATh COCO0 pelleHus yueOHol 3a1aun (CpaBHUBATh
HECKOJIbKO ~ BAapMAHTOB  pEIICHHsS, BBIOMpaTh  Hambolee
HOIXOAAIIMM ¢ y4€TOM  CaMOCTOATENBbHO  BBIJCICHHBIX
KpUTEPUEB).

ba3osrble uccienoBare/bCKue 1eHCTBHA:

UCTIONIB30BaTh ~ BOMPOCHI ~ KaK  HMCCIIENOBATENbCKUN
UHCTPYMEHT MO3HAHHUA, ¢bopmynupoBaTh BOIIPOCHI,
bukcupyromnme mnpoTUBOpeUHe, Mpo0ieMy, YCTaHaBJIMBATh
UCKOMOE U JaHHOE, (pOopMUPOBATh TMIOTE3Y, APTyMEHTHPOBAThH
CBOIO MTO3UIINI0, MHEHHUE;

IPOBOJIUTH CaMOCTOSITENTEHO CIUIAHUPOBAHHBIH
9KCHEPUMEHT, UCCIIEOBAHUE TI0 YCTaHOBIIEHHIO OCOOEHHOCTEH



MaTeMaTHU4ecKoro oOBeKTa, SBJCHHS, IMPOIEecca, BBISIBICHUIO
3aBUCHUMOCTEN MKy 00bEKTaMU, IBJICHHUSIMH, TTPOIIECCAMH;

CaMOCTOSTENbHO (HOPMYIHPOBATH 00OOIIEHUS U BBIBOJIBI
o pe3yjibTaTaM MPOBEIEHHOIO HAONIOACHUS, HUCCICIOBAHUS,
OILICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3yIbTaTOB, BHIBOJOB
1 0000IIIEeHHI;

MPOrHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOLIECCa, a TAKKE
BBIIBUT'aTh NPCAIIOJIOKCHUA O €0 pa3BUTHUHU B HOBBIX YCIIOBUAX.

PatGora ¢ undopmanmeii:

BBISIBIISITh TeUITUTHI uHpOpMAaInH, JAHHBIX,
HEOOXOUMBIX JJIsl OTBETA Ha BOIIPOC U JJISl PEILICHUS 3a]auu;

BBIOMpPaTh WHGPOPMALKMIO W3 HCTOYHHUKOB Pa3IUYHBIX
THUIIOB, aHAJIM3UPOBATh, CHUCTEeMaTU3UPOBATh u
MHTEPIPETUPOBATh MHPOPMAIMIO Pa3IMYHBIX BHUJIOB U (hopm
MpeJICTaBICHHUS,

CTPYKTYpUpOBaTh WH(GOPMAIIMIO, TPEIACTABIATh € B
pa3InyYHbIX (hopMax, UILUTIOCTPUPOBATH IpadUUIeCKy;

OLIEHUBATh HaJIE)KHOCTh nHbopMauu o
CaMOCTOSITENNLHO CPOPMYTUPOBAHHBIM KPUTEPHSIM.

KoMMmyHuKaTHBHBIE YHHBePcAIbHbIE YUeOHbIe JelicTBUS

OO0uenne:

BOCIIpUHUMATh U (GOPMYIUPOBaTH  CYXKICHUS B
COOTBETCTBUHU C YCIIOBUAMH U LCIIAMU 06H1€HI/I$I, SICHO, TOYHO,
rPaMOTHO BBIpaKaTh CBOK TOYKY 3pEHUS B YCTHBIX U
IMUCBbMCHHBIX TCEKCTaX, JaBaTb IOACHCHHA II0 XOAY PCHICHUSA
3a/1a4, KOMMEHTHUPOBAThH MOMyYEHHBIN Pe3yabTaT;

B XOJi¢ OOCYXJCHHS 3aJlaBaTh BOMPOCHI IO CYIIECTBY
oOcyxmaemMoii  Tembl, MpPOOIEMBI,  pelraeMod  3aaauw,
BBICKA3bIBATH nacu, HAIICJICHHBIC Ha IIOUCK peuicHus,
COMOCTABNATh CBOM CYXICHHS C CYXKICHUSAMU JPYTUX
YYaCTHUKOB JMaiora, OOHApYXHBaTh pa3jiMude H CXOJICTBO
MO3UINI, B KOPPEKTHOU dopme GopMyTupoBaTh pa3HOTIACHS,
CBOM BO3PAXKCHHUS;

MMpeaACTaBIATh PE3YIbTAThI peicHuAd 3aJa4du,
OKCIEPUMEHTA, HCCICOBAaHUS, IPOEKTa, CaAMOCTOSTEIBHO
BBIOMpATh (opMaT BHICTYIUICHHUS C Y4ETOM 3aJad Mpe3eHTAUH
1 0COOEHHOCTEHN ayTUTOPHH.



PerynsiTuBHbIe yHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA
Camoopranu3anus:
COCTaBIIATH IUJIaH, AJITOPUTM PEHICHHS 3aj]a4d, BEIOMpATh
croco0 pemieHUss ¢ y4€TOM HUMEKOIIMXCA PECypcoB |

COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh "
KOPPEKTUPOBATh BAPHAHTHl pEIICHWH C y4ETOM HOBOM
uHpOpMaLnH.

CaMOKOHTPOJIb, SMOLMOHAIbHBIH HHTEJVIEKT:

BJIAJICTh HABBIKAMH II03HABATENBbHOW pedieKchuu Kak
OCO3HAHMsI  COBEpIIAEMBbIX JEHCTBUH ¥  MBICIUTEIbHBIX
IIPOLIECCOB, UX  pe3yslbTaToB,  BIaJeTh  crocodamu
CaMONPOBEPKH, CAMOKOHTpOJIA Ipolecca M pe3yibpTara
pelIeHusl MaTeMaTHYeCKO 3a/1a4H;

HpPEBUIETh TPYAHOCTH, KOTOPbIE MOT'YT BOSHUKHYTh IIpU
pelIeHNH 3aJadd, BHOCHTH KOPPEKTHBHI B JESTEIBHOCTh Ha
OCHOBE HOBBIX OOCTOATENbCTB, JAHHBIX, HalIEHHBIX OHIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE pE3yJbTaTa IEIU U YCIOBHSM,
OOBSICHATh ~ TMPUYMHBI  JIOCTWKECHHUS WIH  HEJTOCTHIKCHHS
pe3yJbTaTOB JESATEIbHOCTH, HAXOAUTh OMIMOKY, 1aBaTh OLEHKY
NpPUOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eSITEILHOCTD:

MOHMMATh M WCIOJB30BATh MPEUMYIIECTBA KOMAHIHOW U
UHIMBUYaJIbHOM paboThl MpH pEUIeHHH Y4YeOHbIX 3ajad,
NPUHUMATh Ielb COBMECTHOH JIeSTeNbHOCTH, TUTAHUPOBAThH
OpraHu3alMI0 COBMECTHOM PabOTHI, pacipeaessTh BUIbI paboT,
JIOTOBapUBAaThCA, OOCYXJaTh MpOIecC M pe3yiabTaT paloThl,
0000111aTh MHEHUS HECKOIBKUX TIOIEI;

y4acTBOBATh B IPYMIOBBIX (hopmax paboThl (00CyXIeHuUs,
OOMEH MHEHHH, «MO3rOBbl€ IITYpMbl» U HWHBIE), BBITOIHATH
CBOIO 4YacTh pabOTBl M KOOPIWHHPOBATH CBOW JEHCTBUS C
JPYTUMH YJIeHaMM KOMAaH[bl, OIICHMBAaTh KaueCTBO CBOETO
BKJIa/Ia B OOIIMI MPOAYKT IO KPUTEPHUSIM, CHOPMYITHPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICHCTBUS.



HPEJMETHBIE PE3YJIbTATBI

K xonmy oOyuenus B 10 kiacce oOydarouiuiics MOIYIUT
CIIENYIOIINE NPEAMETHBIE PE3YJIbTaThl 10 OTACIBHBIM TEMaM
paboueii mporpammbl yuyeOHOTO Kypca «AnreOpa W Havana
MaTEMaTHYECKOTO aHAJIN3a»:

Yuciia 1 BBIYMCIICHUSA:

CBOOOJHO ONEepUpOBaTh IMOHATHSMU:  palMOHAIBHOE
qyuciao, OECKOHeuHas TMepuoandeckas JApoOb, TPOLEHTHI,
UPPALMOHAIBHOE  YHUCJIO, MHOXECTBA  pAlMOHAIbHBIX W
JIEHCTBUTEIIBHBIX YNCET, MOAYJIb JEHCTBUTEIBHOIO YUCIIA;

OpPUMEHATh  JApOoOM M HPOLEHTHl A PEeLIeHHus
NPUKIAOHBIX 3aJa4 W3 pa3IMYHBIX OTpacied 3HAaHUW U
peaabHOU KU3HU;

OPUMEHSATh  NPUOIMKEHHBIE  BBIYMCIEHUS, IpaBHJIa
OKpPYIJICHUS, IPUKUJIKY U OLIEHKY pe3yJIbTaTa BEIYNCICHU;

CBOOOJHO ONEpPUpPOBAaTh IOHSTHEM: CTENEHb C LEJIbIM
nokaszaTejeM, HCIOIb30BaTh MOAXOJANIYI0 (GOopMy 3amUCH
JEHCTBUTENBHBIX YUCEN JUISl PELICHUS MPaKTHYECKHUX 3a1ad U
IIPEJICTaBICHNS JaHHBIX;

CBOOOZHO OMNEpUPOBAaTh MOHATHEM: apUPMETHUUECKUN
KOPEHb HaTypaJIbHOM CTEIIECHU;

CBOOOJAHO  ONEpUPOBATH  MOHATHEM:  CTENEHb  C
paloHaIbHBIM IIOKA3aTENIEM;

CBOOOJHO ONEpUPOBaTh MOHATHUAMHU: Jorapudm yuca,
JIECATUYHbIE U HATypaJlbHbIE JOrapu(MBbl;

CBOOOZHO ONEpUPOBATH MOHATHSAMH: CHHYC, KOCHHYC,
TaQHI'€HC, KOTAHT€HC YHCI0BOIO apryMEHTa;

ONEpUpPOBaTh TMOHATHUSAMHU: apPKCUHYC, apKKOCHUHYC H
apKTaHT€HC YHCIOBOI0 apryMeHTa.

YpaBHeHHUsI M HEPABEHCTBA:

CBOOOJHO ~ OMEpPUPOBATH  TMOHATHSAMHU:  TOXKJIECTBO,
ypaBHEHHE, HEpPaBEHCTBO, PpAaBHOCWIbHBIE YpaBHEHUS U
YPaBHEHHUS-CIIE/ICTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

IIPUMEHATH Pa3JIMYHbIE METOMBI PEUICHHS PAallMOHAIBHBIX
U JpoOHO-PAallMOHANBHBIX YpPaBHEHWH, MPUMEHSATh METOJ
WHTEPBAJIOB JUJIsl PELICHNS HEPAaBEHCTB;



CBOOOJHO OMNEpPUpPOBaTh MOHATHUSAMH: MHOTOWIEH OT
OJTHOW TIEPEMEHHOM, MHOTOWICH C IEIBIMU KO3 (UIIEHTaMHU,
KOPHM MHOTOYIEHAa, MPUMEHATh JEJE€HUE MHOrO4WJIEeHa Ha
MHOT'OWIEH C OCTaTKoM, Teopemy be3dy u teopemy Buera mus
pelieHus 3a1ay;

CBOOOJTHO OINEPUPOBAThH MOHATUSMHU: CUCTEMa JIMHEHHBIX
ypaBHEHUH, MaTpHId, ONPEACIUTEIb MATpPULbl 2 X 2 U €ro
reOMETPUYECKUI CMBICII, HCTIOJIb30BATh CBOICTBa
onpenenuTens 2 X 2 1ysi BBIYACIEHUS €r0 3HaYeHUs1, IPUMEHSATh
ONPEACIUTENN I PELUICHUS CUCTEMbI JIMHEHHBIX YPaBHEHHI,
MOJICJIUPOBATh pPEAbHbIE CUTYallMd C TOMOLIBIO CHCTEMBbI
JMHEHHBIX YPaBHEHUH, HCCIENOBAaTh ITOCTPOCHHBIE MOJEIU C
MOMOILBI0 MAaTpUll U ONpeAeNuTeNeH, WHTEePIPETUPOBATH
IIOJIY4ECHHBIA pe3yibTarT;

HCIIOJb30BaTh CBOWCTBA JCHCTBUM C KOPHSAMHU JUIS
npeoOpa30BaHUsl BRIPAKECHUH;

BBIMIOJHATh MpeoOpa3oBaHUsl YUCIOBBIX  BBIPAKEHUH,
COJIEpIKalINX CTENEHH C pallMOHAIbHBIM IIOKa3aTelIeM;

HCII0JIb30BaTh CBOICTBA norapudmon JUTSt
npeoOpa3oBaHus Jorapu(PMUUECKUX BBIPAXKEHUN;

CBOOOJHO OMEpUPOBATH MOHATHSAMHU: HUppaIOHATbHbIE,
MOKa3aTeNlbHbIE U JIOTApU(PMUUECKHE ypaBHEHUS, HaXOJUTh UX
pellIeHUuss C [OMOLIBI0 PAaBHOCWIBHBIX IIEPEXON0B  WIIU
OCYIIIECTBIISI1 IPOBEPKY KOPHEN;

MPUMEHSTh OCHOBHBIE TPUTOHOMETpHUYECKHE (HOPMYIIbI
JUTsl TpeoOpa3oBaHMsl TPUTOHOMETPUUECKHUX BbIPAKEHMUI;

CBOOOJTHO ONEPHPOBATH MOHATHEM: TPUTOHOMETPHUYECKOE
ypaBHEHUE, IPUMEHITh HEOOXOAUMbIEe (HOPMYIBI ISl pEeLICHUS
OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPaBHEHUMH;

MOJIEJIMPOBaTh pealibHble CUTYyallud Ha SI3bIKE anreOpsl,
COCTaBJISITh BBIPAXKEHUS, YPABHEHUS, HEPABEHCTBA MO YCJIOBHIO
3aJ]a4M, UCCIIEJIOBATh MOCTPOCHHBIE MOJENN C UCIOIb30BaHHEM
amnmapara aireopsl.

DyHKUUHN U TPaPUKH:

CBOOOJTHO ONEPHPOBATH MOHATHAMM: (DYHKIHS, CIOCOOBI
3amaHusi (PYHKIIMHM, B3aUMHO OOpaTHbIE (DYHKITUU, KOMITO3HUITUS
¢ynkuuii, rpadpuk (QyHKIMM, BBINOJHATH 3JIEMEHTapHBIC
npeoOpa3zoBanusi rpaduKoB PYHKITUH;



CBOOOJTHO OTIepUPOBATH TTOHSATHSMH: obacthb
ONpeNeNeHnusT W MHOXECTBO 3HAUeHWH (yHKIUH, HYIH
(GyHKLNHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOJTHO OTIEPHPOBATH MOHATHIMU: YETHBIC M HEUETHBIC
GbyHKLHN, HepUOINYECKUe ¢byHKLHY, IIPOMEKYTKH
MOHOTOHHOCTH ()YHKIIMH, MAKCUMYMbl 1 MHHUMYMBI (DYHKITUH,
HauOoJplllee W  HauUMEHblIee 3HAueHHe (QyHKOUM Ha
IIPOMEXKYTKE;

CBOOOJIHO ONEPUPOBATH MOHATUAMU: CTENIEHHAs (QYHKLUS
C HATypaJbHBIM M IEJbIM IIOKa3aTeiaeM, rpaduK CTENeHHOU
(GyHKLNU C HATYpaJbHBIM U LIEJIbIM IT0Ka3aTesieM, rpaduk KOpHs
N-OMi CTENEeHU Kak (PyHKIMK OOpaTHOM CTENEHHU C HaTypalbHbIM
HoKa3areseM;

OIepUpPOBaTh TMOHATUSAMU: JIMHEHHAs, KBaJpaTH4Has U
OpoOHO-TMHENHHass  (YHKLUMH, BBIIOJHATH  3JIEMEHTapHOE
UCCJIEJOBAaHHUE U TOCTPOCHUE UX IPAPUKOB;

CBOOOJHO ONEpUPOBATh MOHATUAMM: IIOKa3aTelbHas U
norapudmuueckas (yHKIMH, HX CBOHCTBA M  TIpaduky,
UCIIOJIb30BaTh UX Ipa(UKu I peLIeHUs] ypaBHEHUH;

cBOOOHO OIIepupOBaTh HNOHSATHUSMU:
TPUTOHOMETPHUYECKAsS OKPY>KHOCTB, OIpezeyIeHue
TPUTOHOMETPUUECKUX (YHKIIMI YUCIOBOTO apryMEHTa;

UCMONb30BaTh Tpapuku (YyHKIMA U1 HCcel0BaHUs
IPOLIECCOB M 3aBUCUMOCTEN NpH pEIICHUU 3aady W3 JAPYTUX
y4eOHbIX NpPEIMETOB M  peaJbHOM JKU3HH, BBIpaXKaTb
dbopMynaMu 3aBUCHMOCTH MEXAY BEIMUYNHAMU;

Hauyajia MaTeMaTH4YeCKOro aHAIN3a:

CBOOOJTHO ONEpUpPOBATh MOHATUSAMH: apupMeTHdecKas U
reoMeTpuueckas  mporpeccusi, OECKOHEYHO  yObIBarouias
reoMeTpryYecKasi Mporpeccusi, TMHEHHBIA U HKCIOHEHIIMATbHBIHN
pocT, GopMyIa CIOXKHBIX MPOIIEHTOB, UMETh MPEACTABICHUE O
KOHCTaHTE;

UCTIOJIB30BaTh MPOTPECCUU ISl PEIISHHsI PEATbHBIX 3a1ad
NPUKJIAJHOTO XapaKTepa;

CBOOOIHO OIIepUPOBATH HOHATHSAMHU:
nocCJIICA0BATCIBbHOCTD, CII0COOBI 3aJaHusA HOCHGHOB&TGHBHOCTCﬁ,
MOHOTOHHBIE ¥ OTPaHUYEHHBIE ITOCIIEJ0BATEILHOCTH, IIOHUMATh



OCHOBBI 3apOKJICHUSI MAaTeMaTU4YECKOr0 aHalIu3a Kak aHaJIn3a
OCCKOHECYHO MAaJIbIX;

CBOOOJTHO ~ ONEpUpPOBAaTh IOHATUSAMH:  HEIPEpbIBHBIE
¢yHkunMu, TOYKM paspeiBa rpaduka (YHKIHH, aCHUMOTOTHI
rpaduka QyHKIUH;

CBOOOJTHO OIlIEpUpPOBaTh MOHATHEM: byHKIMA,
HENpepbIBHAsS HA OTPE3KE, IPUMEHATh CBOMCTBA HENPEPBIBHBIX
GYHKIMH 1S peleHus 3a/1a4;

CBOOOJIHO OINEpPHPOBATh IOHATHSAMM: IIE€pBas U BTOpas
POM3BOIHBIC (PYHKIIMH, KacaTesbHas K Tpaduky GyHKINY;

BBIUNCJIATh  IPOU3BOJHBIE  CYMMBI, IPOM3BEICHUS,
YaCTHOTO M KOMITO3UIMH ABYX (DYHKIMIA, 3HATh NMPOWU3BOIHEIC
3JIEMEHTAPHBIX (DYHKIIMIA;

UCIIOJIb30BaTh TE€OMETPUYECKUM U (PU3MYECKUH CMBICH
IIPOM3BOJHOM Ul PELLIEHUS 3a7au.

MHoxkecTBa M JIOTHKA:

CBOOOJHO  ONEpUpPOBAaTh  IMOHATUSAMH:  MHOXKECTBO,
orepanuy HaJl MHOKECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM ammapar st
ONMCAHUS pealbHBIX MPOLECCOB M SIBJIECHUH, NpPU PpELICHUH
3aJa4 U3 APYrux y4eOHbIX MPEeIMETOB;

CBOOOZHO  ONEpUpPOBaTh MOHATHSAMH:  ONpEJEIICHUE,
TEOpeMa, YpaBHEHHE-CIIEJICTBUE, CBONCTBO MaTEMAaTHYECKOTO
0o0BeKTa, J0Ka3aTelbCTBO, PABHOCWIBHBIE YpaBHEHMUS W
HEPABEHCTBA.

K koniy obydenus B 11 kjacce oOydaromuiics moJIyduT
CIIEyIOIINE TMPEAMETHBIE PE3YJIbTaThl MO OTAEIBHBIM TEMaM
paboueii mporpamMMmbl yueOHOTO Kypca «Anredpa W Havaia
MaTEMaTHUYECKOT O aHaAJIN3a»:

Yuciia 1 BBIYUCICHUSA:

CBOOOJTHO OIEpUPOBaTH MOHATUSAMHU: HATypajJbHOE U
[eJ0€ YHCI0, MHOXKECTBa HATypalbHBIX M LEJbIX 4YHCel,
UCIIOJIb30BaTh MpPHU3HAKU JEIUMOCTH Henslx yucen, HO u
HOK mnHaTypanpHBIX uucen s peuieHus 3a/1ad, NPUMEHSTh
anroputMm EBkinia;

CcBOOOJHO ONEpPHPOBATh MOHATHUEM OCTAaTKa MO MOJYJIIO,
3alMChIBaTh HATypaJIbHBIE YUCJIA B Pa3IMYHBIX MO3MIMOHHBIX
CUCTEMAX CUHCIICHMS;



CBOOO/IHO OTIEpUPOBATH MOHATHAMHU: KOMIUICKCHOE YHCIIO
U MHOXECTBO  KOMIUIEKCHBIX  YHCEN,  MPEJCTaBIAThH
KOMIUIEKCHBIC YHCIIa B AITeOpandecKoil U TPUTOHOMETPUIECKON
dopme, BBIMOMHATH apu(METHUYECKHE ONepald C HUMH U
n300pakaTh HA KOOPANHATHOMN IJIOCKOCTH.

YpaBHeHHUS] H HEPABEHCTBA!

CBOOOZHO ONEpHUPOBaTh MOHSATHAMHU: HpPpAlUOHANBHBIC,
noKaszaTeJbHbIE M JIoTapu(pMUYecKre HEpPaBEHCTBA, HAXOIUThH
UX PEIICHHS C TOMOIIBIO PABHOCUIIBHBIX ITEPEXO0JIOB;

OCYWIECTBIISITh ~ OTOOp ~ KOpHEH  MpH  pelIeHHH
TPUTOHOMETPUYECKOTO yPaBHEHHS;

CBOOOJTHO OTEPHPOBATH MOHSATHEM TPUTOHOMETPHUYECKOE
HEpaBEHCTBO, IPUMEHATh HeoOXomumble (GopMymbl  uist
peIIeHNs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKIX HEPABEHCTB;

CBOOOZHO  ONEPUPOBATH  MOHATHAMHU: CHCTEMa H
COBOKYITHOCTb YPaBHEHHWH ¥ HEPAaBEHCTB, pPaBHOCUIIbHBIC
CHCTEMBI M CUCTEMBI-CIICJICTBUS, HAXOAUTh PEIICHHUS CUCTEMBI U

COBOKYHHOCTCI\/JI panroHaJIbHBIX, HppanMOHaJIbHBIX,
IIOKa3aTCJIIbHBIX U J'IOFapI/I(I)MI/ILIeCKI/IX ypaBHCHI/Iﬁ 1 HCPABCHCTB,
peuartb panuoOHaIbHEIC, HppaluOHAIbHBIC,

nokaszaTesbHble, JIorapuMU4YecKue W TPUTOHOMETPUUYECKHE
yYpaBHEHHSI 1 HEPABEHCTBA, COJIEPIKAIIe MOTYJIH U TapaMeTpPhI;

OpPUMEHATh  TpaQUuecKue METOAbl AN PEeUIeHUs
YpaBHEHHIA U HEPABEHCTB, a TAK)XKE 3aJ1a4 C MapaMeTpaMu;
MOJICIUPOBaTh peajibHble CHUTYallMd Ha s3bIKE aireopsl,
COCTaBIIATh BHIPAKEHUS, YpaBHEHHs, HEPaBEHCTBA H UX
CHCTEMBl IO YCIOBMIO 3aJjaud, HCCIEI0BaTh IOCTPOCHHBIE
MOJIeITN c UCTIOJIb30BaHUEM ammapara anreOpel,
UHTEPIPETHUPOBATH MOJTYYEHHBIA PE3yNIbTaT.

DyHKIUHN U TPaQUKH:
CTpoUTh TpadUKd KOMMIO3ULUMU (QYHKIUHA C  TOMOILBIO
DIIEMEHTAPHOTO HCCIIEJOBAHHUST M CBOWCTB KOMITO3UITUH JIBYX
dyHKIHMi;

CTpOUTh  TeOMeTpHuYeckhue oO0pa3sl  ypaBHEHHUH U
HEPaBEHCTB HA KOOPIAUHATHOM MJIOCKOCTH;

CBOOOJTHO OTIEpUPOBATH TTOHSATHSMH: rpaduku
TPUTOHOMETPUUYECKUX (PYHKLIUH;



OPUMEHATh  (QYHKUMM Ul MOAEIMPOBaHMUA U
UCCIIEI0BaHMs PEAIbHBIX IIPOLIECCOB.

Hauyana maTeMaTH4eCKOro aHAJIM3a:

UCTIOJIb30BaTh MPOU3BOHYIO JJIS HCCIeIOBaHUS (DYHKIIUU
Ha MOHOTOHHOCTb M 9KCTPEMYMBI;

HaXOAUTh HauOoJbIlee ¥ HaWMEHbIIEEe 3HAYCHUS
(yHKLUU HENIPEPBIBHOM Ha OTpPE3Ke;

UCIIOJIb30BaTh  IIPOU3BOJHYIO e HaXOXKICHUS
HAWIYYIllero peleHus B NPUKIAIHbIX, B TOM YHCIIE COLUAIBHO-
HPKOHOMMYECKHUX, 3aJayax, JUIsl OIpEAEICHUS CKOPOCTH H
YCKOpEHHs Ipoliecca, 3aJaHHOro GopMynnoil uiam rpadukom;

CBOOOJTHO ONEpUPOBATh TMOHATHAMHU: TEepBOOOpa3Has,
ONpeNeN€HHBI  HMHTerpal, HaXOAUTh nepBoOOpa3HbIe
AIIEMEHTAPHBIX (YHKIHMHA M BBIYMCIATH MHTErpall Mo (Gopmyiie
Herotona-JIeiiOHuna; HaxoQuTh IUIOAAU IJIOCKUX (Uryp H
00BEMBI TEJ C OMOIIbIO UHTETpaJIa;

UMETh npeCcTaBIeHue 0 MaTeMaTH4YeCKOM
MOJIEJTMPOBAaHUH Ha IPUMEPE COCTaBICHUs AU PepeHInanbHbIX
YpaBHEHMI;  peliaTh MNPUKIAAHBIE 3a7ayd, B TOM 4YHCIE
COLIMAJIbHO-3KOHOMMYECKOTO U (PU3UYECKOT0 MaTeMaTUYEeCKOro
aHanu3a.

COJIEP)KAHUE KYPCA BHEYPOUHOM JESATEJBHOCTH

10 KJIACC

Yuciaa 1 BLIYMCTIEHUS

PanmonansHple ynciia. OOBIKHOBEHHBIE W JECATHYHBIC
IpoOu, TPOIEHTH, OECKOHEYHBbIE MEePUOJUYECKHEe ApOOu.
[Ipumenenue npobOeit u MPOIEHTOB ISl PEIICHHS TTPUKIIATHBIX
3a/1a4 U3 pa3JIMYHbIX OTpaciel 3HAaHUHN U peabHOM KU3HU.

JlercTBUTENBHEIC 4JHcna. PanmonanbHbIC u
UppalMOHATbHBIE YHUCIA. ApUPMETHYECKHE OINepaluu C
JIEUCTBUTEIbHBIMU YHCIIaMU. MOIylb JNEMCTBUTENHHOTO YHUCIA



u ero cBoiictBa. IlpuOmmxkE€HHBIE BBIYUCICHUS, TpaBUiIa
OKpYIJICHUS, IPUKUJIKA U OLIEHKA PE3yJIbTaTa BHIYUCICHUH.

Crenenp c wnenbIM nokaszareneM. buHom HproToHa.
Hcnonb3oBanue noaxonsmield (GopMel 3amucu AeiCTBUTENbHBIX
yucen JUisl pelieHusl MPAaKTUYECKUX 3a7ad M IpPeICTaBICHUS
JTAaHHBIX.

Apudmerndeckuii KOpeHb HATYPAJIbHOW CTENEHU U €ro
CBOMCTBA.

CreneHp ¢ palMOHAJIBHBIM IOKa3aTeJIeM U €€ CBOMCTBA,
CTENEHb C JCHCTBUTEIbHBIM [10Ka3aTEIEM.

Jlorapudwm uncna. CpoiicTBa jorapudma. Jlecatuunbie u
HaTypaJbHbIE JOraprU(MBI.

CuHyc, KOCHUHYC, TAaHI'€HC, KOTAHIE€HC YHCJIOBOrO
aprymMenTa. ApKCHHYC, apKKOCHHYC U apKTaHI'€HC YHCIOBOTO
apryMeHTa.

YpaBHeHusI U HepaBeHCTBA

ToxagectBa U TOXIECTBEHHBIE  IPeoOpa3OBaHUS.
VYpaBHeHHe, KOpeHb ypaBHEHHsS. PaBHOCWIIbHBIE ypaBHEHUS M
ypaBHEHHUsA-ciencTBUsA. HepaBeHCTBO, pellleHne HEPaBEHCTBA.

OcHOBHBIE METOABI pELIEHUS LEJIbIX U JpOOHO-
palOHAJIbHBIX YPAaBHEHHH M HEPABEHCTB. MHOTrOuwIeHbl OT
OJHON mepeMeHHOW. [leneHne MHOrowieHa Ha MHOTOWIEH C
octatkoM. Teopema be3dy. MHoOrowiensl ¢  LEJIBIMU
koap¢unuentamu. Teopema Buera.

[TpeoOpa3oBaHusi YHMCIOBBIX BBIPAXKEHUHN, COJEpPKALINX
CTETIEeHH U KOPHH.

WppanuonaneHple  ypaBHEHUs. OCHOBHBIE  METOJbI
pelieHus: UPPAMOHATIBHBIX YPaBHEHHI.

[ToxazarenbHble ypaBHEHUA. OCHOBHBIE METO/IbI PELICHUS
MTOKa3aTeJIbHBIX YPAaBHEHMI.

[TpeoOpa3oBanue BhIpaKEHUH, COAECPIKAIINX JIOTapU(PMBI.

Jlorapudpmuueckue ypaBHeHus. (OCHOBHBIE  METObBI
pelIeHHs JorapupMHUUECKUX YPaBHEHUH.

OcHoBHbIE TPUTOHOMETPUYECKHUE (bopMyIIBI.
[IpeoOpa3oBaHue TPUTOHOMETPUUECKUX BBIpaKeHHi. Perienue
TPUTOHOMETPUYECKUX YPABHEHUM.

Pemienne cucreM JIMHEHWHBIX ypaBHeHUM. Marpuua
CHCTEMBI JIMHEHHBIX ypaBHEHHI. OnpenenuTenb MaTpUIbl 2X2,



€ro TEeOMETPUYECKUH CMBICI M CBOMCTBA, BBIYHMCIECHUE €TI0
3HAUEHUs, IPUMEHEHUE OINPENEIUTENS IJI1 PELICHUS CUCTEMBI
JUHEHUHBbIX YypaBHEHUW. PemieHne mNpuKIagHeIX 3a7ad ¢
MIOMOLIBIO CHCTEMBI JIMHEWHBIX YypaBHeHUW. lccnenoBanue
IIOCTPOCHHOHN MOJEIHN € TIOMOILIBIO MATPUL] U OIIPEIECIIUTEICH.

IloctpoeHne  MareMaTU4YECKUX  MOJCIEH  pealbHOU
CUTyalluu C IOMOILUBIO YPaBHEHUM U HepaBeHCTB. [IpumeHeHnue
YPaBHEHUH U HEPABEHCTB K PELICHUI0 MaTEMaTUUECKUX 3a]1a4 U
3ajlay U3 pa3IMuHbIX 00JacTell HayKu U peajbHOM KU3HU.

DyHKIUHN U ITpadUKH

OyHKIuMsA, crnocobbl 3amaHus  GyHKUuMU. B3aumuOo
obparusie pynkumuu. Kommosumus ¢yakuuit. 'paduk GyHKmmm.
DneMeHTapHbIe Tpeodpa3oBaHust rpaGUKOB PYHKITHIA.

OO6nacTp onpeAeneHns U MHOXKECTBO 3HAYCHUHN (DYyHKIIHU.
Hynu ¢yakunuu. [lpomexyTku 3HaKomocTossHCTBA. UETHBIE U
HeuétHble QyHkuuu. [lepmommueckue ¢ynkumu. IlpomexyTku
MOHOTOHHOCTH (YHKIIMH. MaKCUMyMbl U MUHUMYMBI (DYHKIHH.
HaubGonpmee w©  HauMmeHblnee 3HaueHUss (QYHKIUM  Ha
IIPOMEXKYTKE.

Jluneitnas, kBagpaTuuHas U ApoOHO-TMHENHAs QYHKIINU.
DeMeHTapHOe UCCIIeI0BaHNE U IIOCTPOCHUE UX IPa(UKOB.

CrenenHass (QyHKUOUS C€ HaTypaJbHBIM U IEJIBIM
nokaszareneM. E€ cBoiictBa u rpaguk. CpoiictBa M rpaduk
KOpPHS N-Of cTeneHu Kak (yHKIUHM OOpaTHOW CTENeHH C
HaTypaJIbHBIM I10Ka3aTeIIEM.

[TokazarenbHass u Jorapupmuueckas (QyHKIUH, HX
cBoiicTBa u rpaduku. VMcnonp3oBanue rpagukoB QyHKIUH JUIs
pelIeHus] ypaBHEHU.

Tpuronomerpuueckas OKPY>KHOCTB, OIIpe/ieNIeHUE
TPUTOHOMETPUUECKUX (PYHKIIMHM YUCIIOBOTO apryMeHTa.

@YHKIMOHAIbHBIE 3aBUCUMOCTH B pEallbHBIX MPOIECcCax
U siBJeHUsIX. ['paduKky peasbHbIX 3aBUCUMOCTEN.

Havana maTeMaTH4eCKOro aHaJIM3a

[TocnenoBarenbHOCTH, CIoCo0bI 3a/laHus
MOCJIEA0BAaTENbHOCTEM. MeTox MareMaTUYeCKOM WHIYKLIHH.
MOHOTOHHBIE B OTpaHMYEHHBIEC MTOCIEA0BATENBHOCTH. McTopus
BO3HUKHOBEHHS MaTeMaTUYECKOr0 aHalu3a Kak aHaiusa
0ECKOHEUHO MaJIbIX.



Apudmerndeckass U reoMeTpuyeckas IPOTPECCHH.
Beckoneuno yObIBaromas reomerpuueckas mnporpeccus. Cymma
OECKOHEUHO  yOBIBalOIEH  IeoOMETPUYECKOH  IPOrpeccui.
JIuHEeNHbIN M 3KCNOHEHUMaNbHbld pocT. Yucmo e. dopmyna
CIIOXKHBIX IPOLIEHTOB. Mcmonp3oBanue mporpeccuu Ui
pellIeHNUs PeabHBIX 3aa4 IPUKIAJHOIO XapaKTepa.

HenpepriBHBIC GYHKIIMKM U MX CBOMCTBA. TOUKM pa3phiBa.
Acumnrorel  rpadpukoB  (ynknumit.  CpoiictBa  (pyHKIMIA
HENPEPBIBHBIX HA OTpe3Ke. MeTox MHTEpBaloB I PELICHUS
HepaBeHCTB. [IpuMeHeHne cBONCTB HENPEPBIBHBIX PYHKIMN IS
peleHus 3a1a4.

[lepBast u BTOpast mpou3BoaHbIe GyHKIUU. OnpenencHue,
reOMEeTpUYecKU ¥ (QU3MUECKUIl  CMBICT  NPOU3BOJHOM.
YpaBHeHUE KacaTeNbHON K TpaduKy () YHKIIHH.

[TponsBonHble 3neMeHTapHbIX (yHKIMHA. [IpomsBoanas
CYMMBI, TIPOU3BE/ICHUS, YACTHOTO U KOMITO3UINH () YHKIIHHA.

MuoxecTBa H JIOTHKA

MHoxecTBO, oOIepaluMd HaJl MHOXECTBAaMH U HX
CBOMCTBA. JuarpamMmel Olinepa—BenHa. IIpumeHeHne
TEOPETUKO-MHOKECTBEHHOI'O anmnapara JJisi ONMCaHus peabHbIX
IPOLIECCOB U SIBJICHUM, IPU PELLICHUN 3a]1ad U3 JPYTUX Y4eOHbIX
PEIMETOB.

Onpenenenue, TeOpeMa, CBOMCTBO MaTeMAaTHUYECKOTO
o0OBeKTa,  CIEACTBUE,  JIOKAa3aTeIbCTBO,  PAaBHOCHJIbHBIE
YPaBHEHHS.

11 KUIIACC

Yucsa v BbIYUCICHUSA

Harypanenble 1 nenble uucia. [IpuMeHeHne NpU3HAKOB
JETUMOCTH  IIeNIBIX Yucell, HauOOJbIIMH OOIMH JAeTUTeNb
(manee — HOJ/I) n nanmensIiee obmee kparaoe (nanee — HOK),
OCTaTKOB I10 MOJYJIIO, alroput™Ma EBkiIuaa ans penieHus 3agad
B LEJIBIX YUCIIAX.

KommiekcHbie YHUCIIA. Anrebpanueckas u
TpUTOHOMETpHUYecKas (OpMbI 3aliCH KOMIUIEKCHOTO YHCHIa.
Apudmernueckue oOmnepanud ¢ KOMIUIEKCHBIMH — YHCIIaMHU.
N3o00pakeHre  KOMIUIEKCHBIX YHCENT HAa  KOOPJAMHATHOU



minockoct. dopmyna Myaspa. KopHu n-oil creneHu wu3
KOMIIJICKCHOI'O 4uCia. HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHUCCII MJIA
perieHus GU3NYECKUX U FEOMETPUUECKUX 3ajau.

YpaBHeHus1 M HEpaBEeHCTBA

CucreMa M COBOKYMHOCTh YypaBHEHUN M HEPaBEHCTB.
PaBHOCHIBHBIC CHCTEMBI U CHUCTCEMBI-CIICACTBUA. PaBHOCHIBEHEIE

HEpPaBEHCTBA.
OT60p KOpHEW TPUTOHOMETPUUECKUX YPAaBHEHUN C IOMOILBIO
TPUTOHOMETPHUUECKON OKPY’>KHOCTH. Pemenne

TPUTOHOMETPUUYECKUX HEPABEHCTB.

OCHOBHbIE  METOAbl  PELICHUA  IIOKA3aTeJbHbIX U
norapuMHUYIECKUX HEPABEHCTB.

OCHOBHbIE =~ METOABl  pELIEHUA  HUPPALUOHAIBHBIX

HEPaBEHCTB.
OCHOBHBIE METOBI PELICHUS CHCTEM M COBOKYITHOCTEH
panuoOHAaJIbHBIX, HppanroHalIbHBIX, IIOKa3aTCJIbHBIX n

J0rapupMHUECKUX YPaBHEHUH.

VYpaBHEeHMsI, HEpaBEHCTBA U CUCTEMBI C TApaMETPaAMHU.

IIpumeHeHne ypaBHEHMI, CHUCTEM U HEPABEHCTB K
pEelIeHHI0 MaTeMaTU4YeCKUX 3aJad M 3ajad M3 pa3IuydHbIX
oOnacteil HaykKd M  peaJbHOM JKU3HM, HHTEpIpeTaIHs
MOJIyYEHHBIX PE3yIbTATOB.

DOyHKIUH U rPpauKu
I'padpuk xommoszunmu ¢ynkuuid. ['eomeTpuyeckue oOpa3bl
YPaBHEHHUI U HEPABEHCTB Ha KOOPAWHATHOM MJIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U TpaQUKH.

['papuueckue  MeToAbl  pelIeHHSs  ypaBHEHUH U
HepaBeHCTB. ['paduueckne MeToapl pemieHus 3a7ad  C
napaMeTpamH.

Hcnonp3oBanue rpa@ukoB (QyHKUIUN IS UCCIIETOBaHUS
IIPOLIECCOB U 3aBUCUMOCTEMN, KOTOPHIE BO3HUKAIOT IIPU PELICHUH
3a]a4 U3 IpYrux y4yeOHbIX MPEAMETOB U pealbHOM KU3HHU.

Havana mareMaTH4eCKOro aHaJmu3a

[IpumeHeHne MPON3BOTHON K UCCIIETOBaHMIO (DYHKITMI Ha
MOHOTOHHOCTh W 3KCTpeMyMmbl. HaxoxkneHue HauOoJbIIero u
HaWMEHBIIIETO 3HAYCHUI HEMPEPHIBHON (QYHKIIUHA HA OTPE3KE.



[IpuMeHeHHe TNPOM3BOAHOM M HAXOXKICHUS HAWIYUIIEro

peliCHUs B NPUKIIAAHBIX 3aJadax, AJId OIPCACICHHUA CKOPOCTHU U

YCKOpEHHUs Ipoliecca, 3aJaHHOro GopMyIIoi uian rpaukoMm.
[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO IEPBOOOPA3HBIX.

[TepBooOpazubie 3JIEMEHTapHBIX byHKIHA. [IpaBuna
HAXOX/ICHUS ITepPBOOOPA3HBIX.
Nurerparn. ['eomeTpuyeckuii  CMBICI ~ HMHTErpasa.

Boeruncnenue  ompemen€éHHoro  WHTErpaima mo  dopmyne
Herorona-JleiiOauma.

[lpumeHenne wWHTETpaia I HAXOXKICHHUS IUIOIAACH
IWIOCKUX (Guryp m oO0BEMOB TreoMeTpuyeckux Tei. [Ipumepsr
pemennii U depeHuanbHBIX  YpaBHEHUH. MaTtemarudeckoe
MOJCTMPOBAaHHE  PEATbHBIX  IPOLECCOB  C  IOMOIIBIO
Qg depeHraIbHbIX YpaBHeHUN






TEMATHYECKOE INTAHUPOBAHHUE

Haume
Ny | HOBaH
u/n ne Conep:xkanue Buja yueOHo# 1eSITeJIbHOCTH YYEeHUKA
pasnes
a
TekcTOBBIE 3a4aUM. Bianers 6a30BbIM MOHATHHHBIM
[Ipocreiimue allrapaToM.
TekcToBbIe 3agaun. [IpsiMo 1 [TpoBOANTH YCTHBIC M TUCEMECHHBIC
06paTHO 000CHOBaHHMS TP PELICHUH 3a]a4 Ha
[IPOIIOPLIHOHAIHbIC BBIYHMCIICHUE U HHBIE JIOTHYECKHUE
= BEJIMYMHEL. JI0Ka3aTenbCcTBO. Penarey crokHble 3a1a4n
E IIpOLICHTHI, OKPYIJICHHE C Ha BBIYMCIICHHUE C JOKA3aTeIbCTBOM
= M36BITKOM, croco0a pemieHus, ¢ aHaTH30M
= OKPYTJICHHE C HEOCTATKOM. Pe3yJIbTaTa, ONpPE/ICTCHAEM X0/1a PELLICHHS
1 E BbIGop 3aia1H 1 BBICTPAUBAHMEM JIOTHECKOM
- OITHMAJILHOTO BAPHAHTA. IIETIOYKHU PacCyKICHHIH, COOTHECCHHEM
= BbIGop OTBETa C YCIOBUEM
= BAPHAHTA U3 JIBYX BO3MOKHEIX, | 3aAa. Koppexins 6a3obix
=) TeKCTOBHIE 3aaH Ha MaTeMaTHYeCKUX 3HaHUH 3a Kypc 5-9
IPOLIEHTBHI, CIIaBbI Kraccos
U CMECH, Ha JIBIKCHHE, Ha
COBMECTHYIO
paboTy. DKOHOMHYECKHE
3a1a4u.
['padmku u AuarpaMmsl. Yurate rpaduku u auarpamMmsl. PaboTtats
Pabota ¢ ¢ rpadukamMu, cxeMamHu, TabJIuLIaMu.
rpadukamu, cXxeMamu, OmnpenensaTs BETUYHUHBI IO TpapuKy.
Ta0IHUIIaMHU. Ornpenenarb BEIUYUHBI 10
2 OrnpeieneHye BETUYMHBI 110 nuarpamme. BeIMONTHATE 3a1aHus Ha
= rpaduKy. MOCTPOEHHE U UCCIIETOBAHHIE MTPOCTEUIIINX
8 OmnpeneneHue BEINYUHBI 110 MaTEMaTHYECKUX
: arpaMMe. MoJIeNIei: MOJIeTUPOBATh peajbHbIe
2 = Hauasa TeOpHH BEpOATHOCTEH. | CHTYAIIMH C HCTIONIb30BAHHEM
= CTaTUCTHYECKUX U BEPOSTHOCTHBIX
= METOJIOB, pellaTh MPOCTEHIINX
5 KOMOMHATOPHBIE 33/1a41 METOZIOM

nepedopa, a TakkKe ¢ UCMOJIb30BaHUEM
W3BECTHBIX (DOPMYIT; BBIYUCIIATH
BEPOSTHOCTH COOBITUI Ha OCHOBE
IIOZICYETa YUCiIa




IMoka3aTenbHbIe U JIOTapu(PMHUYECKHe YPABHEHHS H HEPABEHCTBA

[TokazaTenpHas GyHKIIHS, €€
CBOICTBA U IpaduK.
IToka3aTenbHbIC ypaBHEHUS.
[TokazarenbHbIC HEPABEHCTBA.
[Tonsitue norapudma.
Jlorapudmuueckas GyHKIus,
ee cBoiicTBa U rpaduK.
CaoiicTBa

norapudma. OcHOBHOE
norapudmugeckoe
ToxaecTBo. Jlorapugm
IIPOU3BE/IEHNUS, YACTHOTO,
crenenu. [lepexon k HoBoMy
OCHOBaHHUIO Jorapudma.
JleCcATUYHBIN U

HATYpaJIbHBII TOTapu(pMBbI,
YHUCIIO €.

[IpeoOpa3zoBaHms MPOCTEHIITNX
BBIPAKECHUM, BKIIIOYAIOIINE
apudmeTHyecKre oneparmm,
OTIepaIUIO BO3BEICHUS B
CTETEeHb U ONEPAIUIO
norapuMUpoOBaHUSI.
Jlorapugmuueckue ypaBHEHUSI.
Jlorapudmmueckue
HEPaBEHCTBA.

3Hath onpeneneHus, GopMyIupoBaTh
CBOWCTBA CTEIEHEeMH, JorapugmoB. Pemars
MOKa3aTeIbHbIC

ypaBHEHUs: 1) METOI0M ypaBHUBAHUS
MoKa3aTeeil; 2) MeTo0M BBEICHUS HOBOM
IIEPEMEHHO;

3) METOIOM pa3I0KEHUS Ha MHOXKHUTEIIH;
4) pyHKIIMOHATBHO-TPAPUISCKUM
METOJIOM.

Pemarp norapudmudeckne ypaBHEHUS:
1)oaHOpOHBIE OTHOCUTEIBHO
NIOKa3aTeJIbHOU U

norapupMudeckon GpyHKIUH
2)UCTIOJNB3Yys CBOMCTBA MOHOTOHHOCTH
3)MeToI0M OIIEHOK
4)norapudMupoBaHUEM 00CHX YacTel
ypaBHEHUS

5)cucTeMbl MOKa3aTeIbHO-CTEIIEHHBIX
YpaBHEHUH.

W3naratb u opopMIsITh pelieHne
JIOTHYECKH MPAaBUIBHO, C HEOOXOAUMBIMU
MOSICHEHUSIMH.

3anayu ¢ napamMeTpamMu

3amanue ¢ mapaMeTpom.
OcHoBHbIE

NIPUEMBI PEIICHUs] yPaBHEHU:
MIOJICTAHOBKA, BBEJICHHE HOBBIX
NepEeMEeHHBIX. PAaBHOCHIIEHOCTH
YpaBHEHUH, CUCTEM yPaBHEHUI
U HepaBeHCTB. M300paxenue
Ha

KOOPJIMHATHOM MJIOCKOCTH
MHO€ECTBa PEeLICHUN
YpaBHEHMH C IByMs
MIEPEMEHHBIMH U X CHCTEM.
[IpuMeHeHHEe MaTEeMaTHYECKUX
METOJIOB JIJISl pEIICHUS
coJiepKaTeNbHbIX 3a/1a4 U3
pa3IMYHbIX 00JacTel HayKH U
NPaKTUKH.

[IpuBOIUTE IPUMEPHI PEAIBHBIX SIBJICHUI
U IIPOLIECCOB, B TOM YHCIIE
MEPUOJNYECKHX, KOITMUECTBEHHbBIE
XapaKTEPUCTUKU KOTOPBIX

OTHCBIBAIOTCS C MOMOIIBIO (DYHKIIMH.
Hcnonb30BaTh rOTOBBIE KOMITBIOTEPHBIE
IIPOrpaMMBbl ISl WITIOCTPaLun
3aBucuMocTeil. CTpOUTh U UCCIIE0BATh
MaTeMaTH4eCKHe MOJIETN pealbHbIX
3aBUCHUMOCTEN U3 pa3IMyuHbIX oOnacTei
MaTEMaTHKU ¥ CMEKHBIX JUCIUILIINH,
MTOKa3bIBAIOIIME OTPAaHUYECHHUSI B
MIPUMEHEHUH MaTeMaTHYeCKUX MOJIENIEH.
Pemats ypaBHEHUS, HEpaBEHCTBA, CUCTEMBI
YpaBHEHUU U

HEPaBEHCTB, UCII0JIb30BATh CBOMCTBA
(GyHKIUH, BXOJSIIMX B ypaBHEHUE JUIS
000CHOBaHHUS YTBEPKJICHUS O
CYLIECTBOBAaHHUHM PEIIEHUHN U 00 UX
KOJIMYECTBE.




AnredOpanyeckne YpaBHEHUSI I HeEPaBEHCTBA

[TonsiTHE PAaBHOCWIBHOCTH
HepaBeHCTB. PannmonanbHble
HepaBeHcTBa. MeTon
MHTEpBaoB. MppanuoHaibHble
HepaBeHcTBa. HepaBeHcTBa ©
monysieM. HepaBeHcTBa ¢
rapaMmeTpamu. Y CJI0BUsA
PaBHOCHUIIBHOCTH, JAIOIIUE
BO3MO>KHOCTb pelIaTh
HEPaBEHCTBA C MOJYJIEM, HE
packpbiBasi MOAYJIb.

Hcnonws3oBars NOHATHE O
PaBHOCHJIBHOCTH, CJIEIOBaHUH,
yIoOTpeOIeHHE JTOTHYECKUX CBSI30K €CIIH,
Y TOJIBKO B TOM CIIy4ae, JIOTHYECKUE
CBSA3KU U, niau. CTPOUTH OTpULIAHUE
IIPEITIOKEHHOTO BBICKA3bIBAHUS;
HaXOIUTb MHOXECTBO HMCTHHHOCTH
NIPEVIOKEHUS C IIEPEMEHHOM;
IIOHMMATb CMBICJI 3aIUCEl,
HCIIOJIB3YIOLIUX KBAHTOPHI OOIIHOCTH U
CYLIECTBOBAHMSI; OIIPOBEPIaTh JIOXKHOE
YTBEPXKACHUE, IPUBOJIS
KOHTpHpumep, (HopMyIupoBaThb
TeOpeMy, OOpaTHYIO IaHHOM,
OCMBICIICHHO HCIIOJIb30BAaTh TEPMHUHBI
«HEO0OXOIUMO» U «JI0OCTaTOUHO;
OTBEYaTh HAa BOIIPOCHI.
Ocy1ecTBIITh OCHOBHBIE MPUEMBI
pellleHUs] YpaBHEHMI: IOJCTAaHOBKA,
anredpanveckoe CIOKEHHE,
BBEJICHUE HOBBIX [I€PEMEHHBIX.
[lonumars, 4TO TaKO€ PaBHOCUILHOCTD
YpaBHEHUM, HEPABEHCTB, CUCTEM
YpaBHEHUH U HEpaBeHCTB. Pemarh
YPaBHEHUS C ABYMSI HEU3BECTHBHIMH,
HEpaBEHCTBA C OJIHOM MepEMEHHOM.
HCII0JIb30BaTh CBOMCTBA rpapuKoB
(GyHKIUH NpU peleH! paBHEHUH U
HEpaBEHCTB.
[IpumeHSITh METOX MHTEPBAJIOB,
n300pakeHue Ha KOOPAMHATHOM
IUIOCKOCTH MHO>KECTBA PEUICHUN
YpaBHEHUI U HEPABEHCTB C IBYMS
IIEPEMEHHBIMU U UX CUCTEM.
[IpumeHsITh MaTeMaTHYECKHE METOIbI
IIPU PELIEHUHN COAEP>KATEIbHBIX 3a1ad
W3 pa3MyHBIX oOJsacTeit
HayKH 1 NpakTUKU. OCyIECTBIIST
WHTEPIpETAIHIO pe3yibTara, yueT
pEeaJIbHBIX OTpaHUYEHUM.

[Ipon3BOINTE PaBHOCHIIbHBIE MEPEXOJIbI

C LIETBIO0 YIPOUICHUS YPaBHEHMS,

JI0Ka3bIBaTh PaBHOCHUIILHOCTD




beckoneunnie
[IOCJIEOBATEIbHOCTH.

OKkcTpeMyM (pyHKITHH.
[TocTpoenue 3ckn30B
rpaduKoB QYHKIUH.

ITocie10BaTEIHLHOCTH U POTPECCHH

PexyppeHTHBIX COOTHOILLICHUH.
[Ipenen mocnenoBaTeIbHOCTH.

[IpuBOAUTE IPUMEPHI PEAIbHBIX SIBICHUN U
IIPOLIECCOB, B TOM YHUCJIE NEPUOJUYECKHUX,
KOJIMYCCTBCHHBIC XaPAKTCPUCTUKHU KOTOPBIX
OTHCBIBAIOTCS C TOMOIIBIO (DYHKITHIA.
BremonaaTs 3alaHuA  Ha IIOCTPOCHUC U
MCCJIETOBAHMSI POCTEUIITNX
MaTeMaTHUYECKUX MOJIeTIeH,
MOJIEJIMPOBATh peaibHbIe CUTYAIUH C
MCIIOJIb30BAHUEM CTATUCTUYECKUX U
BCPOATHOCTHBIX METOA0B, PCIIATh
IPOCTEHIINX 3a7a4u METOAOM Tepedopa, a
TaK¥K€ C UCIIOJIBb30BaHUEM U3BCCTHBIX
(hopMyI1; HAXOTUTH CyMMY OECKOHEYHO
yOBIBAIOIIECH TeOMETPUIECKOI TPOTPECCHH.

KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHUE

10 kacc
No KosmmuecTBo
w/ HasBanus tembl (pa3jaena) 4ACOB
1 PenieHne HepaBeHCTB METOIOM UHTEPBAJIOB 4
2 Pemenne nmiaHnMeTpudeckux 3aaad (TpeyroyibHUK) 2
3 Pemenne nnanumeTpruyeckux 3a/1a4 (4€ThIPEXyroJIbHUK) 2
4 Pemenne mmannMeTpuyeckux 3a1a4 (OKPY>KHOCTB, 9
MHOTOYTOJIbHHK )
5 3agaun Ha OBH)KEHHE 1
6 3amaun Ha paboTy 1
Il 3aJla4y Ha IPOLEHTHI 2
8 3agaun Ha CMECH U CILIABBI 2
9 [IpeoOpazoBanne paroOHaIbHBIX BHIPAKECHHI 2
10 | IlpeoGpa3oBaHue TPUTOHOMETPUYECKHX BBIPAYKEHHH 3
11 | Merobl penieHHst TPUTOHOMETPUYECKHX YPABHEHUH. 3
12 OT60p KOpHEH, IPUHAATIEKALUX TPOMEKYTKY U YCIOBHUIO 3
yYpaBHEHHSL.
®u3NYeCcKuil ¥ TEOMETPUIECKUI CMBICIT ITPOU3BOHOM,
13 | xacarenbHas, IPUMEHEHUE POU3BOAHOM K HCCIIEJOBAHUIO 3
byHKIMMA
14 | Haumenbliee u HauboJbllee 3HaYeHHE PYHKIMMA 3
15 | UroroBas pabota 1
NTOT'O 34
11 KJIACC
Ha3Banus Tembl (pa3aesa) KosmuectBo
1-2 2
3amaun Ha ABMKEHUE (pa3HbIC BUIBI)
3 3anauu Ha paboOTy U NPOTPECCU 1
4 3ajaun Ha TIPOIICHTHI. 1
5 3ajgaun Ha CMECH U CIUIABEI. 1
Pemenne nnanumeTpuyeckux 3a1ad (TpeyroybHUK). 3a1a4u Ha 1
6 KBaJPAaTHOMN peIIeTKe




7 Pemenue nmiaHMMeTpUUECKHX 3a]a4 (UETHIPEXYTOJIbHUK). 1
IIpukiiagnas reomerpus
8 Pemenue miaHuMeTpuueckux 3ajad (OKpy>XKHOCTb, 1
MHOrOYyrojbHUK). [lmanumerpus
9 Knaccuueckoe omnpenenenue seposTHocTd. Hauana Teopuun 1
BEPOSTHOCTEMN
10 ['unep6omna. [Tapabona. UreHue rpamkoB U quarpaMmm 1
11 Cunyconna. Kycouno-nuneitnas GyHKIus. AHaIU3 rpad)ukoB U 1
auarpamm
12 ITpeoOpa3oBaHrEe TPUTOHOMETPUYECKUX BBHIPAKEHUM. 1
Brrancnenus u npeoOpa3oBaHus
13 [IpeobpazoBaHre pallMOHANBHBIX, UPPAMOHATBHBIX BBIPAKECHUN. 1
Boruncnenus u npeoOpa3zoBaHus
14 | IIpeoOpa3oBaHKE CTEIICHHBIX, JJOTAPU(DMHUUYCCKUX BHIPAKCHHUH. 1
15 Cunycounpna. Kycouno-nuneiinas ¢pyHkuus. AHanu3 rpaukoB u 1
quarpamm
16 [IpeoOpazoBaHre TPUTOHOMETPUYECKUX BBHIPAKEHUH.
Boruncnenus u npeoOpa3zoBaHus 1
17 [TpeoOpa3oBanue palMOHAIBHBIX, HPPALIMOHAIBHBIX BBIPAKEHUH.
Boruncnenus u npeoOpa3oBaHus 1
18 | IlpeoOpa3zoBaHue CTEIEHHBIX, JOTApUPMHUUECKUX BBIPAKEHHIA. 1
19 Pemenue ypaBHeHMi: panioHaIbHbIE, HPPALlMOHATIBHBIE,
nokasaresbHble. [Ipocreiimne ypaBHEHUS 1
20 Pemenue ypaBHeHMii: JorapupmMuuecKue, TPUrOHOMETPUYECKHE.
IIpocreiimne ypaBHeHUs 1
Pu3NYeCKUl ¥ TEOMETPUUECKUI CMBICI IPOU3BOIHOM,
21-23 | xacaTesbHasl, MPUMEHEHHE TPOM3BOIHOMN K UCCIICIOBAHHIO
byHKIMI. AHaIN3 yTBEPKAECHUN 2
[TepBooOpazHas. Uncna u ux CBOHCTBA 1
2495 Haumensiee n Hanbosbiee 3HaueHne GyHKuui. Yucna u ux
CBOMCTBA. 3a/1aUul Ha CMEKAJIKy 2
Pemenue panyioHanbHbIX, TPHTOHOMETPUUECKUX, TOKA3aTEIbHBIX U
96-29 JorapupmMuuecKkux ypaBHeHuid. HepaBeHcTBa 4
Pemenue panrioHanbHbBIX, TOKA3aTENbHBIX U JIOrapu(OMUYECKUX
HepaBeHCTB. HepaBeHcTBa
30-31 Haxosxenue 21eMeHTOB, IIIOMIAIe MOBEPXHOCTEH U 00HEMOB 9
MHOrorpaHHukoB. CTepeomMeTpus. 3aauu 0 CTEPEOMETPUN
30 Pa6ota ¢ popmynoit. Pazmepsl u equHUIBI H3MepeHus. Beioop 1
ONITUMAJILHOTO BapUaHTa
33 | TeopeMbl 0 BEpOATHOCTSIX COOBITHI 1
34 | UtoroBas pabota 1
Htoro 34




@®opMbI peasu3anuy NPOrpaMMbl Kypca

Peanuzanus nmporpaMMsel Kypca IpeanoaraeT uCroiab3oBanue GopM paboTbl, KOTOPbIE
MPeyCMaTPUBAIOT aKTUBHOCTh U CAMOCTOSITEIIbHOCT 00YUYaIOIIUXCsI, COYSTAHUE
WH/IMBUYAIILHOM U TPYNIIOBOM paboThI, MPOEKTHYIO U HCCIIEI0BATENbCKYIO AEATEIbHOCTD,
JICTIOBBIE UTPhI, OPTaHU3AIUIO COIMATBHBIX MPAKTUK. TakuM 00pa3oM, BOBJICUCHHOCTb
IIKOJIbHUKOB B JIAaHHYIO BHEYPOUHYIO JI€ATEIbHOCTD O3BOJIUT OOECIIEYUTDh UX
CaMOOIIpe/ICIIEHUE, PACIIMPUTH 30HBI IOMCKA CBOMX MHTEPECOB B PA3IMUHBIX cepax
MIPUKIIAIHBIX 3HAHUH, IIEPEOCMBICIIUTH CBOU CBSI3U C OKPYKAIOIIMMHU, CBOE MECTO CPEIIH
JIPYTUX JIFOJIEH.

MertoanyeckiuM OOECIIedeHUEM Kypca SBISIOTCS 3aJaHus pa3pabOTaHHOro OaHKa JUIs
GbopMHpOBaHUS W OICHKM MATEeMaTHYeCKOH  TPaMOTHOCTH, pa3MEUICHHbIE Ha IIOpTaje
Poccuiickoii anextponnoii mkoisl (POIL, https://fg. .resh. .edu. .ru/), moprane ®I'BHY HUCPO
PAO (http://skiv. .instrao. .ru/), 3JEeKTPOHHOM 0Opa30BATEILHOM peCcypce H3IaTeIbCTBa
«IIpoceemenue» (https://media. .prosv. .ru/ func/, a Taxxke pa3pabaTbiBacMble METOIUYECCKHE
MaTepuajbl B TOMOIIb YYUTENSIM, MOMOTAIONIMNE TPAMOTHO OPraHMW30BaTh pPabOTy BCETO
KOJUICKTHBA IITKOJIbHUKOB, a TAK)KE WX HHIUBUIYATbHYIO U TPYIIIOBYIO PaboTy.

OCHOBHBIMU 3JIEMEHTaMH JUCTAHIIMOHHBIX 3aHATHH SBISIOTCS: 00pa3oBaTeIbHbIC OHJIANH
wiatdopmsl (AKnacce, 1C: llkona Ounaitn, uHTepakTHUBHAS TeTpaab Skysmart); cpeacTsa s
OpraHu3aly y4eOHbIX KOMMYHHKAIHK (KOMMYHHUKAIIMOHHBIC CEPBUCHI COLIUAIBHON CETH
«BKonrakrey, Obnaunsie cepBucel Anaexc, Google).

[Ipennaraemasi mporpaMma ocTpO€Ha Ha OCHOBE y4€OHO-METOIUYECKUX ITOCOOUH!
1. Amenko U.B., llecrakoB C.A. Ilonroroka k EI'D mo maremaruke B 2020 rony. IlpoduibHbiit
ypoBesb. — M.: MITHMO, 2021
2. Epuna T.M. EI'D 2020. 100 OamnoB. Maremaruka. IlpodunbHblii ypoBeHb. IlpakTuueckoe
pykoBojictBo/ T.M. Epuna. — U3narenbctBo «Ok3amen», 2021
3. Amenko N.B., CemenoB A.B.. Marematuka. ba3oBbiii ypoBeHb. [ 0TOBUMCSI K UTOTOBOM aTTECTALlUU.
2022






