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|. IosicHUTeIbHASA 3aANUCKA

PaGouas mporpamma u3ydeHust npoguisnozo Kypca anredpsi B 10 kmacce cocTaBieHa
B COOTBETCTBHH C HOBOM KOHIIENIMEH MaTeMaTnyeckoro oopazopanusi, ®K I'OC, opueHTH-
pOBaHa HAa COBPEMEHHBIC CTaHAAPTHI MIKOJILHOTO 00Pa30BaHUs, COOTBETCTBYET MPOGUILHOMY
YPOBHIO coziepKaHus 00pa3oBaHUsl.

HopMaTuBHBIE TOKYMEHTHI, 00€CIICYMBAIONINE PEATH3AINIO TIPOTPAMMBI:
1. ®enepanbupiii 3akoH oT 29.12. 2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit denepa-
uum» (pen. ot 02.03.2016; ¢ uzm. u jor., Beryi. B cuity ¢ 01.07.2016);
2.®OK I'OC (B pea. npukazoB MunobpHayku Poccun ot 03.06.2008 Ne 164, ot 31.08.2009 Ne
320, ot 19.10.2009 Ne 427, ot 10.11.2011 Ne 2643, ot 24.01.2012 Ne 39).
3.000 COO MBOY COHI Ne49 r.Ilaxter Ha 2022-2023 y4ueOnbrit ron (mpukasz Nel98 ot
01.09.2022).
4.Tlonoxxenne o padouei nmporpamme yuutesst MBOY COII Ne49 r.IlaxTer (mpuka3 Nel02
ot 20.05.2019).
5.Yue6noro mmana MbOY COIII Ne49 r.11laxter Ha 2022-2023 y4deOHbrit rox (mpuka3z Nel98
ot 01.09.2022).
6.Kanenmapusriii yuebnsiii rpagux MbOY COIII Ne49 r.Ilaxter Ha 2022-2023 y4eOHbIi o
(mpuka3 Nel198 ot 01.09.2022).

N3ydyeHne MaTeMaTHKH B CTApIICH MIKOJIE Ha MPOQIIEHOM YPOBHE HAINpPaBICHO Ha
JOCTHKEHHUE CIEAYIOUIUX [ENIei:

(dbopMUpOBaHKE MPEACTABICHUHN 00 HIIEAX U METOJJaX MATEMAaTHUKH, O MATEMAaTUKE KaK
YHUBEPCAJIHLHOM SI3bIKE HAyKH, CPEACTBE MOJACITUPOBAHNUS SBJICHUHN U MIPOLIECCOB;

OBJIAJICHUEC YCTHBIM W INHUCHMEHHBIM MAaTEMaTHYCCKHM SI3bIKOM, MaTeMaTHYCCKHUMH
3HAHUSAMU U YMEHUSIMHU, HEOOXOAMMBIMHU Ui M3YUYEHHS HIKOJIBHBIX €CTECTBEHHO-HAYYHBIX
JUCITUTUINH, JUTSL TIPOJIOJKCHISI 00pa30BaHusl M OCBOCHUS W30pPAHHOH CIICIMATBbHOCTH HA CO-
BPEMEHHOM yPOBHE;

Pa3BHUTHE JIOTUIECKOTO MBIIUICHHUS, aJITOPUTMUYECKON KYJIBTYpPbI, MPOCTPAHCTBEHHO-
ro BOOOpaXEHUs, pa3BUTHE MAaTEMaTHYECKOTO MBIIUICHUS] U WHTYHMIIUHA, TBOPYECKHUX CIIO-
coOHOCTEel Ha ypOBHE, HEOOXOIMMOM JIJIsl IPOJOIIKEHUSI 00pPa30BaHUs U JIJISI CAMOCTOSITENb-
HOM J1eATeIbHOCTH B OOJACTH MaTEeMaTHKU M ee MPUJIoKeHUuH B Oyayiieil npodeccroHab-
HOM JIeSITeIIbHOCTH,

BOCIIMTAHHUE CPEJCTBAMH MaTEMATHKU KYJIbTYphl JMYHOCTU: 3HAKOMCTBO C UCTOPHEH
Pa3BUTHS MaTEMaTHKH, SBOJIIOIIMCH MaTEMaTHUYECKHUX WJICH, MOHUMAaHWE 3HAYUMOCTH MaTe-
MaTHKH AJis 0OLIECTBEHHOTO IIporpecca.

Iesin u3yvenus: Kypca
Kommerenmnmn

OO6uieyuebHbIe ®opMupoBaHHE NMPEACTABICHAN O MATEMATHKE, KaK YHUBEPCAIBHOM
SI3bIKE COBPEMEHHON HayKH, CPEICTBE MOAETUPOBAHUS ABJIEHUI, 00
UAESIX ¥ METOIaX MATEMATHKH.

CoBepIIEHCTBOBAHNE MHTEIUIEKTYAJIBHBIX U PEYEBBIX YMEHUH IMyTEM
Pa3BUTHUS JIOTHYECKOTO MBIIIIEHUS, 000TaleHIs] MAaTEMaTHIEeCKOTO
SI3bIKA, PA3BUTHS ANTOPUTMHUYECKON KYIbTYpPbl, KpUTHYHOCTH MBIIII-
JIeHWs1 Ha YpoBHE, He0OXoAnMOM 1yl OyayIueit mpodeccnoHanbHON
JESTEeIbHOCTH, a TaKkKe Ul MOCIeyIonero o0ydeHusl B BBICIICH
LIKOJIE 110 COOTBETCTBYIOIIEH CIEIIHAIbHOCTH.

IIpenmeTHO- CopepxatenbHOE PACKPBITHE TOHATHHA, YTBEP)KICHHH, METOOB,
OPUEHTHPOBAHHBIE | OTHOCSIIUXCS K MOHITHIO YUCIIA, CTEIIEHH C IEHCTBUTEIbHBIM ITOKA-
3arereM, TPUTOHOMETPHH.

dopmupoBaHNE TMOHATHI CTETIEHHOH, TOKa3aTeIbHOH, JorapupmMu-
4eKOH (YHKIMHA, NX CBOMCTB U rpa)MKOB.




PaGouass mporpamMma cocraBiieHa Ha OcHOBe TpeOoBanmii demepanbHOro rocynuap-
CTBEHHOT'O0 00pa30BaTEIHbHOIO CTaHAApTa OCHOBHOIO CpeIHEro 00pa3oBaHUs U pacCUMTaHa Ha
4 yaca B HeleNO WHBapuaHTHOM yacTtu, 140 wacoB B roa. Ha m3ydenue anreOpsl u Havania
MareMaruueckoro ananusa B 10 kiiacce MBOY COI Ne49 r. Illaxter otBoautcst 134 yaca.
Cokpaiienue oobemMa y4eOHOro BpeMEHHM Ha 6 4acoB OOBSICHSETCS KOJIMYECTBOM YUYCOHBIX
Hesenb 10 KaJeHJIapHOMY yueOHOMY rpaduKy M pacnucaHueM y4yeOHBIX 3aHsATHi Ha 2022-
2023 yuebnsriii ron. (TK PO crl12 «Ilpa3aaudnbpie 1HU B IEpeHOC paboumx nHEe»). JlaHHOe
COKpaIlleHHE MPOU3BEICHO 3a CUET YIUIOTHEHHUS y4eOHOro MaTepHraia U pe3epBHOIO BpEMEHH,
MPEelyCMOTPEHHOT0 paboueil IporpaMMoi.

I1. Ilnanupyemble pe3ysibTaThbl OCBOEHHS YUeOHOTO NpeaMeTa

B pesynbrare m3yueHus mMareMaTHkH (Ha 0a30BOM YpPOBHe) oOydaromuecs Ha
yYpOBHE cpeqHero o0miero o0pa3oBaHus HAy4aTCsl 3HATH/MIOHUMATH
- 3HAUEHUE MAaTeMaTHYECKOW HAyKH Ul peIIeHUs 33aJa4, BOZHUKAIOIIUX B TEOPUU U MPAKTH-
Ke; MIUPOTY U B TO )K€ BPEMsI OTPaHMYCHHOCTh MPUMEHEHHSI MaTeMaTHYECKUX METOJIOB K aHa-
JU3Y U UCCIIEJOBAHUIO IIPOLIECCOB U SIBIEHUH B IPUPOJIE U OOIIECTBE;
- 3HaYCHHE TPAKTUKU ¥ BOIPOCOB, BOSHUKAIOIINX B CAMOIM MaTeMaTuke /it (GOPMUPOBAHUS U
pa3sBUTHSI MAaTEMaTHUECKOW HayKU; UCTOPUIO Pa3BUTHs MOHATHUS 4YHUCIIA, CO3/IaHUS MaTeMaTu-
YECKOr0 aHaJn3a, BOSHUKHOBEHUS U Pa3BUTHS [€OMETPUH;
- YHUBEPCAJIbHBIA XapakTep 3aKOHOB JIOTUKM MaTeMaTHYECKUX PACCyXJIEHUH, UX MPUMEHH-
MOCTb BO BCEX 00JIACTIX YEJIOBEUECKON JESATEIbHOCTH;
- BEPOSITHOCTHBIIN XapaKTep pa3InYHbIX IPOLIECCOB OKPYKAIOLIETO MUPA.
Auredpa
yMeThb
- BBINOJIHATH apu(METHUECKUE JIEHCTBHSA, COYETask yCTHBIC U MUCbMEHHBIE MPUEMBI, TIpUMe-
HEHHME BBIYMCIUTEIbHBIX YCTPOICTB; HAXOANUTh 3HAYCHUSI KOPHS HAaTypalbHOH CTENeHu, cre-
IICHH C PAllMOHAJIBHBIM ITOKa3aTelieM, Jiorapuma, UCIOIb3Ys MPU HEOOXOTMMOCTH BBIYHCIIH-
TEJIbHBIE YCTPONCTBA; M0JIb30BaThCs OLIEHKOM U MPUKUIKON IIPU MPAKTUUYECKUX pacueTax;
- TIPOBOAMTH IO U3BECTHHIM (OpMyJIaM M TpaBHIIaM IpeoOpa3oBaHusi OYKBEHHBIX BBIpaXKe-
HU, BKIIIOYAIOLIUX CTETIEHH, PaUKabI, J0rapu(pMbl U TPUTOHOMETpUUYECKHE (QYHKIINH;
- BBIYUCIIATH 3HAYEHUS] YMCIIOBBIX W OYKBEHHBIX BBIPAKEHHM, OCYIIECTBIISISI HEOOXOTUMBIE
MOJICTAHOBKH U ITPeoOpa3oBaHus;
HCIO/JIb30BaTh NPHOOpeTeHHbIe 3HAHUSI U YMEHHS B IPAKTHYECKOIi 1eTeJIbHOCTH H TO-
BCeIHEBHOI KU3HHU 1JIs:
- MPAKTHYECKUX PACcUYeTOB MO (opMysaM, BKIOYas (GOpMYJIbl, COAEpIKAIINE CTENEeHU, Pau-
KaJIbl, JIOTapu(MBI 1 TPUTOHOMETPHUYECKUE (DYHKIIMH, UCTIOIB3Ys IPU HEOOXOAMMOCTH CIpa-
BOUHBIE MaTepUaiIbl U MPOCTEHUIINE BEIYUCIUTENbHbIE YCTPOICTBA.
DyHKIUHN U TpadUKH
yMeThb
- ONPENENATh 3HaueHUue (PYHKIMM 10 3HAYEHUIO apryMeHTa MpH pa3Iu4HbIX crocobax 3anaa-
HUs QYHKIUY;
- CTPOUTH TpadMKU N3YYEHHBIX (DYHKINH;
- OMMCHIBAaTh MO rpaduKy M B MPOCTEHIIUX ciydasx Mo ¢Gopmyse MOBeIeHHEe U CBOMCTBa
byHKIUH, HaxoAUTh M0 rpaduKy GYHKIUN HAUOObIINE U HAUMEHBIINE 3HAYCHMUS;
-pemaTh ypaBHEHHUs, IPOCTEHIINE CUCTEMbl YPaBHEHUH, UCTIONb3Ysl CBOMCTBAa (PYHKUIUI U UX
rpadukos;
HCNOJb30BATH NPHOOPeTeHHbIE 3HAHUS M YMEHHsl B IPAKTHYECKOM JeATeTbHOCTH U MO-
BCEIHEBHOM KU3HH JJIS:
-OIHMCaHUsl ¢ TOMOIIBI0 (PYHKUUH pa3IM4YHBIX 3aBUCHMOCTEH, NMpeACTaBIeHUs UX rpaduue-
CKH, HHTEPIPETAIH TPAPUKOB.
Hauana maTeMaTH4eCKOr0 aHAJIN3a
yMeThb
-BBIYMCIIATH MPOU3BOJHBIE U MEPBOOOPa3HbIE 3JIE€MEHTAPHBIX (DYHKIUH, UCIIONB3YS CIIpaBOY-
HBIE MaTepHaJIb;



-icCIIeoBaTh B MPOCTEUIIUX clTydasix (yHKUIHMH Ha MOHOTOHHOCTh, HAXOAUTh HAUOOJbILINE U
HalMEHBIINE 3HAYCHUsI (YHKIMHA, CTPOUTH T'papUKH MHOTOWICHOB M MPOCTEHIINX paruo-
HaJIbHBIX (PYHKINN C UCIIOIb30BAaHUEM allllapaTa MaTeMaTHUYECKOro aHaIn3a,

-BBIYMCIIATH B IPOCTEHIINX CITy4asx IJIOUIAU C UCIIOIb30BAHUEM IIEPBOOOPA3HOM;
HCIO0JIb30BATH NPUOOPETEHHbIC 3HAHUS M YMEHUSA B MPAKTHYECKOMN JesITeJIbHOCTH U I10-
BCe/IHEBHOM KU3HHU JIs:

- pellIeHUs MPUKIAIHBIX 33]a4, B TOM YUCJIE COLMAIBbHO-3KOHOMHYECKUX U (PU3NYECKUX, Ha
HauOO0JIbIINE U HAMMEHbIINE 3HAUEHUS, HA HAXOXKJEHUE CKOPOCTU U YCKOPEHHUS.

YpaBHeHUs1 1 HEPABEHCTBA

yMeTb

- pelaTh palMoOHaJIbHBIC, IMOKa3aTelbHbIe U JIoTapu(pMUUECKHe ypaBHEHUS U HEPaBEHCTBA,
IIPOCTEHIINE UPPALMOHATIBHBIE U TPUTOHOMETPUYECKUE YPABHEHUS, UX CUCTEMBI;

- COCTaBJISATh YPABHEHUS U HEPABEHCTBA 10 YCIOBUIO 33]a4H;

- WCIOJIB30BATh Ui MPUOJIMKEHHOTO pPEIIeHUs] YPAaBHEHUI M HEPABEHCTB TpaHuuecKuil me-
TOZ;

- 1300pakaTh Ha KOOPJAMHATHON IJIOCKOCTU MHOXKECTBA PEIICHUN NMPOCTENIINX YPABHEHUN U
UX CUCTEM;

HCIO0JIb30BATH NPUOOPETeHHbIE 3HAHUSA U YMEHHUSI B IPAKTHYECKOH 1eTeJIbHOCTH M T10-
BCEIHEBHOM KU3HM IJIfA:

- IOCTPOEHMSI U UCCIIETOBAHMS MPOCTEUITNX MaTEMaTUUECKUX MOJEIIEH;

JJ1eMeHThl KOMOMHATOPUKH, CTATUCTUKH U TEOPUH BEPOATHOCTEH

yMeThb

-pemiath npocTeiime KOMOMHATOPHbBIE 33ajaul METOAOM mepedopa, a TaKkkKe C MCIOJb30Ba-
HUEM U3BECTHBIX (hopMyI;

-BBIYHCIIATh B MPOCTEUIINX CIy4yasX BEPOSTHOCTU COOBITHI Ha OCHOBE MOJCYETa YHCIa HC-
XO/JI0B;

HCIO0JIb30BATH NPUOOPETEHHbIC 3HAHUS M YMEHUA B MPAKTHYECKOM JesITeJIbHOCTH U T0-
BCe/IHEBHOM "KU3HH JIs:

- aHAJIM3a PeaTbHBIX YHCIIOBBIX JAaHHBIX, IPEICTABICHHBIX B BUJIE AUArPaMM, I'pauKOB;

- aHaM3a MHPOPMAIIUU CTAaTUCTUYECKOIO XapakKTepa.

B pe3ynbprare n3yueHuss MAaTeMaTHKH HA NPO(PHUIbHOM YPOBHE YUEHHUK JOJKEH

3HaTh U TOHUMATh:

- 3HaYCHHE MAaTEMAaTHUYECKON HAayKH JUIsl PELLIEHUS 3a/lay, BOZHUKAIOIINX B TEOPUH U MPAKTU-
K€; IIMPOTY U OrPaHUYEHHOCTh NMPUMEHEHUSI MaTeMaTUYECKUX METOJOB K aHaJIU3y U UCCIIe-
JIOBAHUIO MPOLIECCOB U SIBIEHUH B IPUPOJIE U OOIIECTBE;

- 3HaYeHHE NPAKTUKU U BOIPOCOB, BOSHUKAIOUINX B CAMOW MaTeMaTuke, uid (popMHUpOBaHUS
Y Pa3BUTHS MaTEMaTUUYECKON HAYKH;

- UJIeU PaCUIMPEHUs] YUCIOBBIX MHOXKECTB KaK CII0c00a MOCTPOEHUSI HOBOI'O MaTeMaTH4eCKO-
ro amnmapara Juisi pelieHus1 IPaKTUYECKHUX 3a/1ad M BHYTPEHHUX 33/1a4 MaTEMATUKU;

- 3HaU€HUE UJEH, METO/IOB U PE3yJIbTaTOB aareOpbl U MaTEMATHUECKOI0 aHAJIN3a JJIsl TOCTPO-
€HUS MOJIENIEH PEANIbHBIX IIPOLIECCOB U CUTYALIUN;

- BO3MOXXHOCTH T'€OMETPHUH JUIsl OMMCAHUS CBOMCTB PEaJbHBIX MPEAMETOB M WX B3aWMHOTO
PacIoI0KEHUS;

- YHUBEpCAJIbHBII XapakTep 3aKOHOB JIOTMKU MaTeMaTHYECKUX PAacCyKJIEHUH, UX MPUMEHU-
MOCTh B pa3IMYHBIX 00JaCTAX YEIIOBEUECKON AEATEIbHOCTH;

- paznuuue TpeboBaHUM, MPEABIBISEMBIX K JI0Ka3aTe€IbCTBAM B MaTEMaTHKE, €CTECTBEHHBIX,
COIMAIbHO-?KOHOMUYECKUX U TYMaHUTAPHBIX HAYKaX, HA IPAKTUKE;

- POJIb AKCMOMATHUKH B MaTeMaTHKe; BO3MOXKHOCTh MOCTPOEHUSI MaTeMaTUYECKUX TEOpUi Ha
AKCMOMATHUYECKOW OCHOBE; 3HAYCHHE AKCMOMATHUKU IS JAPYrHMX oOJiacTeil 3HaHUS WM JUIs
MIPaKTUKH;

- BEPOSITHOCTHBIN XapaKTep pa3IN4HbIX [TPOLECCOB U 3aKOHOMEPHOCTEN OKPY’KaIOIIEro MUPA.
Yucii0Bble 1 0yKBEHHbIEC BbIPAKECHUS

YMers:



- BBINOJIHATE apu(METHUECKUE JIEHCTBUA, COYeTass YCTHbIE U MUCbMEHHbBIE IPUEMBI, IIpUMe-
HEHUE BBIYMCIUTENBHBIX YCTPOUCTB; HAXOUTh 3HAUEHUSI KOPHS HaTypalbHOW CTENEHH, CTe-
IICHU C PALlMOHAJIBHBIM IOKa3aTelseM, Jorapudma, UCIoNIb3ysl IPU HEOOXOAUMOCTH BBIYMCIIH-
TEJIbHBIC YCTPOMCTBA; I10JI30BATHCS OLEHKON U IIPUKUKON IIPU MPAKTUYECKUX pacyeTax;

- IPUMEHATH MOHSATHSI, CBA3AHHBIE C IEIMMOCTBIO LENbIX YHMCEN, IPH PELICHUH MaTeMaTh4de-
CKMX 3a/1a4;

- HaXOAUTh KOPHA MHOI'OWIECHOB C OJHOW IIEPEMEHHOM, PacKJIa[bIBaTh MHOTOYICHBI HA MHO-
KUTEIN;

- BBINOJHATH JCHCTBHUS ¢ KOMIUIEKCHBIMHM YMCIIAMU, IIOJIB30BATHCA I€OMETPUYECKON MHTEP-
IpeTanuedl KOMIUIEKCHBIX YHCEJl, B IIPOCTEHIINX CIydasX HaXOAUThb KOMIUIEKCHBIE KOPHHU
YPaBHEHMH € 1eHCTBUTEIbHBIMU KOAPPHUIIUEHTAMU;

- IPOBOJUTH IPe0OpPa30BaHMs YHCIOBBIX M OYKBEHHBIX BBIPRXKEHUH, BKIIOYAIOIIUX CTEIICHH,
pauKaibl, JorapupmMbl 1 TPUTOHOMETPUUECKUE (PYHKIIUH.

Hcnonb30BaTh MpUOOpPETEHHBIC 3HAHUS U YMEHHUS B MPAKTUYECKOH JESTEIbHOCTH M TOBCE-
JHEBHOW JKU3HU JJIS

- MPAKTHYECKUX PACUYETOB MO (opMysaM, BKIOUas (HOpMyJIIbl, COAEepKaIIUe CTENCHH, PaIu-
KaJibl, JJOrapu(Mbl 1 TPUTOHOMETpHUYECKUE (QYHKIIMU, UCIOJb3Ys IPU HEOOXOJUMOCTH CIpa-
BOYHBIE MaTe€pHaJIbl U IPOCTEHIIINE BHIYUCIUTENBHbBIE YCTPONCTBA.

DOyHKIUH U rpauKu

YMers:

- ONpeneNsATh 3HaueHue (PyHKIUH 110 3HAYEHHUIO apryMeHTa IPU Pa3IM4HbIX crocolax 3aja-
HUS QYHKIUY;

- CTpPOUTH IpadMKU U3YUEHHBIX (YHKLUH, BHIIOIHATE IpeoOpa3oBaHus rpaduKoB;

- OMHCHIBATH IO TpaduKy U 10 GOpMyJie OBEICHHE U CBOICTBA (DyHKIIUH;

- pelaTh ypaBHEHMsI, CUCTEMbl ypaBHEHUH, HEPaBEHCTBA, UCIOJIb3YsI CBOIMCTBA (DYyHKIMH U X
rpaduvecKre mpeaCTaBICHNUS.

Hcnonb30BaTh NpUOOPETEHHbIE 3HAHUS U YMEHUS B PAKTUYECKOM

JeSITETTbHOCTH U TTOBCETHEBHOM KU3HM IS ONMCAHUS U UCCIIEIOBAHMS C TOMOIIBIO (PYHKITHIA
peabHbIX 3aBUCUMOCTEHN, IPEJCTAaBICHUs UX I'paMuecKy; HHTepIpeTaluu rpadukoB peasb-
HBIX IIPOIIECCOB.

Havana maTeMaTH4eCcKOro aHaJIu3a

YMers:

- HAXO/IUTh CyMMY O€CKOHEYHO yOBIBAIOIIEH reOMETPUUECKOM MTpOrpeccuu;

- BBIYMCIISITH IPOM3BOJHBIE U NIEPBOOOpA3HbIE 3JIEMEHTAPHBIX (PYHKIIMM, MPUMEHSS TpaBuiia
BBIYUCIICHUS] TPOU3BOAHBIX M IEPBOOOPA3HBIX, UCIIOIB3YS CIIPAaBOYHbIE MAaTEpUAIIbI;

- KCCleIoBaTh PYHKIIMK U CTPOUTH UX T'paUKH C TOMOIIBIO POU3BOIHOIN;

- pemarth 3aJauu ¢ IPUMEHEHHEM YpaBHEHHUs KacaTeabHOM K rpaduKy QyHKIMHU;

- pelaTh 3aJa4y Ha HaXO0)kK/IeHHWEe HauOOJIbIIEro U HAUMEHBIIETO 3HAa4eHUs (YHKIMH Ha OT-
pe3Ke;

- BBIYMCIIATH IUIOIIA b KPUBOJMHEHHON Tpanenuy.

Hcnonb30BaTh MpUOOpPETEHHBIE 3HAHUS U YMEHHUS B MPAKTUYECKOH JEesATeIbHOCTH M IOBCE-
JTHEBHOM >KH3HHU I

- pelIeHHs] TeOMETPUUECKUX, (PU3NUECKUX, IKOHOMUYECKUX M IPYTUX MPUKIAJHBIX 3a/1a4, B
TOM YHCJIe 3a/1a4 Ha HauOoJbIINe U HaMEHbIIINE 3HaUe€HUsl C IPUMEHEHUEM aIrlnapara Mare-
MaTHYECKOI0 aHAJIN3a.

YpaBHeHHUsI M HEPABEHCTBA

YMers:

- pelaTh palUoHaJbHBIE, NMOKA3aTeJlbHbIE U JIOTapU(MUUECKHE ypaBHEHUS U HEPAaBEHCTBA,
VPPALMOHAIIbHBIE U TPUTOHOMETPUYECKHE YPABHEHMSI, UX CUCTEMBI;

- JIOKa3bIBaTh HECJIOKHbIE HEPABEHCTBA,;

- pemaTh TEKCTOBBIE 33J1a4M C MIOMOILBIO COCTABJICHUS YPaBHEHUIN U HEPAaBEHCTB, MHTEPIPE-
THPYS pe3yJIbTaT C y4€TOM OTPaHUYECHUH YCIOBUS 3a/1a4U;

- n300pakaTh Ha KOOPAMHATHOM IMJIOCKOCTH MHOKECTBA PEIICHUI YpaBHEHUI U HEPABEHCTB C
JBYyMsI IEPEMEHHBIMU U UX CUCTEM;



- HaXOJIUTh MPUOMKCHHBIC PEUICHUS YPABHEHHUN U UX CHCTEM, UCIOJIb3Ysl rpaduueCKuil Me-
TOJ;

- pemiath ypaBHEHUs, HEPABEHCTBA U CHUCTEMbI C PUMEHEHUEM TpadUUeCKUX IMpecTaBie-
HUH, CBOMCTB (DYHKLUH, TPOU3BOAHOM.

Hcnonb3oBaTh TpHOOPETEHHBIC 3HAHUS U YMEHHUS B TMPAKTHYCCKON JESITEILHOCTH M IOBCE-
JHEBHOM >KU3HU I

- IOCTPOCHHUS U UCCICTOBAHUS MTPOCTEUIIINX MATEMAaTHYECKUX MOJICIICH.

DJieMeHThl KOMOMHATOPUKH, CTATHCTHUKH ¥ TEOPHH BEPOATHOCTEM

VYMern:

- pelaTh IpocTeiire KOMOMHATOPHBIE 3a/1a4u METOJOM Tepedopa, a TakKe C UCIOJIb30Ba-
HUEM H3BECTHBIX (opmys, TpeyroiabHuka [lackans; BeUUCIATH KO3(PHUIIMEHTH OMHOMA
HeroToHa o hopmMyie u ¢ HConbp30BaHUEM TpeyroiabHuKa [lackans;

- BBIYUCIISITH BEPOSATHOCTH COOBITHH Ha OCHOBE IOJICUETA YHCIIA UCXOJO0B (MPOCTEHIITHE CITy-
qan).

Hcnonb3oBaTh TpHOOPETEHHBIC 3HAHUSI U YMEHHUS B MPAKTUYCCKON JNESITEILHOCTH M TOBCE-
JHEBHOM KU3HU I

- aHaJIM3a PeaIbHBIX YMCIIOBBIX JAHHBIX, MPEICTABICHHBIX B BUJE TUarpaMm, rpaduKoB; s
aHajan3a HHQOpPMaAIUU CTATUCTUYECKOTO XapaKTepa.

@opMbI U BHABI KOHTPOJIS.

Tekymas arTecTanus 0 FeOMETPUH MPOBOAUTCS B cooTBeTCTBUU ¢ [lonoxeHunem o mposee-
HUUA TPOMEXYTOYHOM aTTECTAllMW YYalllMXCSd M OCYIIECTBICHUM TEKYIIEr0 KOHTPOJISI UX
ycneBaemoctd B MBOY COILL Ne49 r. [laxter (ITpuka3z Ne248 0110.12.2018).

['omoBast aTrecTanus 1Mo T€OMETPUU TMPOBOIAUTCS HAa OCHOBAHMH PE3YJHTATOB YETBEPTHHIX
MIPOMEXKYTOUHBIX aTTECTaIMil U MpeacTaBisieT co0oil cpenHee apupMeTHIEeCKOe Pe3yIbTaToB
YETBEPTHBIX aTTECTAIUH.

1. ConepmaHne yqeﬁnoro npeamMerTa

YucinoBble 1 OyKBeHHbIE BbIPAKEHUS

Jenmnmocts nensix yncen. Jenenue ¢ ocratkom. CpaBHeHus. Pelienue 3a1a4 ¢ 1e0YNCIICH-
HbIMHU Hen3BeCTHbIMHU. KoMIekcHble uncna. ['eomeTpudeckas MHTEpIpeTanys KOMIIEKCHBIX
yucen. JleficTBuTeNnpHas 1 MHUMasl 4acTh, MOJIYJIb M apTYMEHT KOMITJIEKCHOTO 4ucia. Anreo-
paudeckas ¥ TPUTOHOMETpHUUYecKass (OpMbl 3alIUCH KOMIUIEKCHBIX 4Hcesl. ApupMeTHUYEeCKHe
JecTBUS HaJl KOMIUIEKCHBIMU YHCIIaMH B pa3HbIX Gopmax 3anucu. KoMIUIEKCHO compsbKeH-
Hble uncna. Bo3BeneHue B HartypalibHylO creneHb (popmyna Myaspa). OcHOBHas Teopema
anreOpbl. MHOTOUWIEHBI OT OHOM NepeMeHHOH. [lenuMocTh MHOTOUYJIeHOB. [leneHne MHOTO-
YWIEHOB C OCTAaTKOM. PanmoHanbHble KOPHU MHOTOWIEHOB C LeiIbIMU Kodpunuentamu. Cxe-
Ma ['opHepa. Teopema be3sy. Uucio xopHel MHOrowieHa. MHOro4wIeHsl OT JBYX IEPEMEH-
HbIX. DOPMYJIBI COKPAIIEHHOTO YMHOKEHHUS IS cTapiux creneHeid. bunom Herotona. MHO-
TOWIEHBI OT HECKOJIBKUX MEPEMEHHBIX, CAMMETPUYECKNE MHOTOWIEHBl. KopeHs crenenu n >
1 u ero cBoiicTBa. CTeneHb C pallMOHAIBHBIM TOKa3aTelneM U ee cBoiicTBa. [loHsTHE O cTemne-
HU C JCHCTBUTENBHBIM IOKa3areneM. CBOWCTBA CTENEHM C JIEHCTBUTEIBHBIM IOKA3aTENIEM.
Jlorapudm umcia. OcHoBHOE jorapupMuueckoe TOXAecTBO. Jlorapudm mpousBeneHus,
YaCTHOT'O, CTETNEHHU; Mepexo]l K HOBOMY OCHOBaHMIO. J[eCATHUHBIA M HaTypaJbHBIN Jorapud-
MBI, yncio e. [IpeoOpa3oBaHus BhIpa)KEHMI, BKIIIOYAIOIIUX apU(METHUYECKHE OIepaluu, a
TaKXe OIepaly BO3BEICHUS B CTEIIEHb U JIOTapu()MUPOBAHHUSL.

Tpuronomerpus

CuHyC, KOCUHYC, TaHI'€HC, KOTAaHI'€HC MPOM3BOJIBHOTO yria. Paguannas mepa yria. Cunyc,
KOCHHYC, TAHT€HC U KOTaHTreHC ynciia. OCHOBHBIE TPUTOHOMETPUYECKHUE TOXkAeCcTBA. PopMy-
abl puBefeHus. CHHYC, KOCUHYC M TaHT€HC CyMMBI M Pa3HOCTH JBYX yIIoB. CHHYC U KOCH-
HyC JABOHHOTO yria. @opmyJbl MOJI0BUHHOTO yria. [IpeobpazoBanus cyMMbl TPUTOHOMETPHU-
4yecKUX (DYyHKIHMH B MPOM3BEJCHUE U TIPOU3BENIEHHS B CyMMY. BblpaxkeHue Tpuronomerpuye-
CKUX (PyHKUIMI Yepe3 TaHIeHC MOJIOBUHHOTO aprymenTa. [IpeoOpa3zoBaHusi TpPUTOHOMETpHUYE-
CKHX BbIpaykeHul. [Ipocrelinie TpUroHOMETpUUECKUE YPaBHEHUsI. PerieHnst TpUroHoMeTpHU-



4yecKux ypaBHeHUU. [IpocTeliiie TpUroHoMEeTpUYECKHE HEPABEHCTBA. APKCUHYC, apKKOCH-
HYC, apKTaHI€HC, ApKKOTAHI'€HC YMCIIA.

DOyHKIUHA

Oyukun. O6nacTh onpenenceHus U MHOXKeCTBO 3HaueHui. ['paduk ¢pynkmuu. [loctpoenue
rpa¢ukoB (QyHKLUUH, 33JaHHBIX Pa3IM4HbIMHU criocobamu. CBoiicTBa (pyHKUMI: MOHOTOH-
HOCTb, YETHOCTb M HEYETHOCTb, IIEPUOJAUYHOCTh, OIPaHUYEHHOCTh. [IpoMexyTku Bo3pacra-
HUS U yObIBaHUs, HauOoJblllee U HAaMMEHbLIEEe 3HAUYEHUs, TOUKU KCTpeMyMa (JIOKaJIbHOTO
MakCMMyMa U MUHUMYyMa). Brimyknocts ¢ynkuuu. ['paduueckas natepnperanus. [Ipumeps
(GYHKLIHOHATIBHBIX

3aBHCUMOCTEH B pealbHbIX Mpoueccax U sABJIeHUsAX. CrnoxxHast QyHKIUS (KOMIIO3UIHS (HyHK-
nuii). Bzaumuo obpatueie ¢pynknuu. OO6IacTh onpenesaeHus U 001acTh 3HaYCHUH 0O0paTHOM
¢ynkuuu. ['paduk obpatHoit pynkiun. Haxoxnenue dynkmun, oopatHoi nanuoi. Crenen-
Has QyHKIMS ¢ HaTypaJbHBIM IIOKa3aTeseM, ee CBOWCTBAa U rpaduk. BepTukanbHbie U ropu-
30HTAJIbHBIE ACUMITOTHI TpaduKoB. I'paduku npobHO- nuHEHHBIX (yHKUUH. TpuroHoMeTpu-
yeckre (yHKLUHU, UX CBOMCTBA U rpaduKu, NEpUOAUYHOCTb, OCHOBHOMN nepuoa. OOpaTHbIe
TpUroHOMeTpHuueckue (GpyHKIMH, uX cBoiicTBa U rpaduku. [TokazarenpHas GyHKIHS (IKCHO-
HEHTa), ee cBoicTBa u rpaduk. Jlorapupmuueckas ¢pyHKus, ee cBoicTBa U rpaduk. [Ipeod-
pa3oBaHus rpadUKOB: MapaJUIETbHBIN IEPEHOC, CHMMETPHUSI OTHOCHTEIIBHO OCeH KOOPAMHAT U
CUMMETpHUs OTHOCUTEJIBHO Hadajla KOOpJAUHAT, CUMMETPUsS OTHOCUTEJIBHON NPSMOHN y = X,
pacTsKEHUE U CKATUE BIOJIb OCEN KOOPIMHAT.

Havana maTeMaTH4eCKOro aHaJIu3a

[TonsiTue o mpenene nocienaopareabHocTU. CylleCTBOBaHME IpEeina MOHOTOHHOW OrpaHHU-
YEHHOH OCJIE0BATEIbHOCTU. [JIMHA OKPYKHOCTH M IUIOIIAb Kpyra KaK IPeJebl OCIen0-
BaTeNbHOCTEN. beckoHeuHOo yObIBarolasi reoMeTpryuecKas nporpeccust 1 ee cymma. TeopeMbl
0 npezenax nocinenoarenpHocTel. [lepexon k npeaenam B HepaBeHcTBax. [lonsaTHe 0 Henpe-
peiBHOCTH (pyHKIMH. OCHOBHBIE TEOPEMBI O HEMpPEphIBHBIX (yHKIMAX. [loHsATHE O TIpenene
¢ynkuuu B Touke. [loBenenue Gpynkuuii Ha 6eckoHeuHOoCTH. AcuMnTOThL. [loHsTHE O TIpPOU3-
BOJIHOW (PYHKIUH, (PU3HMUECKUI ¥ TE€OMETPHUECKUI CMBICI NMPOU3BOAHON. YpaBHEHHE Kaca-
TeJIbHOM K rpaduky ¢yHkuuu. [Ipon3BogHbIE CyMMBbI, Pa3HOCTH, POU3BEIEHHS U YACTHOTO.
[Tpon3BoHBIE OCHOBHBIX 3J€MEHTAapHBIX (GyHKIUH. [Ipon3BoaHble CIOXKHONH U OOpaTHOMN
¢yukuuii. Bropas npousBogHas. IIpuMeHeHne Npou3BOJHON K MCCIENOBAHUIO (QYHKUUN U
MOCTPOEHUIO TrpaduKkoB. Vcnonab3oBaHHEe NMPOU3BOAHBIX NPU PELIEHUH YpaBHEHUN U Hepa-
BEHCTB, TEKCTOBBIX, (DU3MYECKMX M T€OMETPHUECKUX 3ajjau, HaXOXKJIEHUH HauOONBIINX U
HauMeHbIUX 3HadeHui. [lmomane kpuBoauHeHHO#N Tpanenuu. [lonstre 06 ompenereHHOM
unterpaie. [leppooOpasnas. I[lepooOpasHbie meMeHTapHbIX GyHKUMH. [IpaBuna Beramcie-
Hus nepBooOpasHbix. @opmyna Hetotona-Jleli6nuna. [Ipumepsl ucnonab30BaHUS POU3BOJI-
HOW ISl HAXOKJIEHUSI HAWIy4IlEero peleHus B IPUKJIaJHbIX 3a1adax. HaxoxneHne ckopoctu
JUIsL TIpoliecca, 3alaHHoro gopmyioil uian rpaduxom. IIpumepsl nmpuMeHeHUs UHTerpajia B
¢u3uke u reomeTpun. Bropas npousBogHas u ee HU3NYECKHIA CMBICII.

YpaBHeHusI U HepaBeHCTBA

Pemenue panmoHanbHbIX, TOKa3aTeIbHbIX, JOTrApUPMUUECKUX U TPUTOHOMETPUUECKUX ypaB-
HEHUIl 1 HepaBeHCTB. PelieHne uppaoHaabHBIX ypaBHEHUH U HepaBeHCTB. OCHOBHBIE NpHU-
€MBl PELIeHUs] CUCTEM ypaBHEHMI: MMOJICTAHOBKA, alreOpanyeckoe CIIOKEHUE, BBEJICHHE HO-
BBIX IIEPEMEHHBIX. PaBHOCHMIBHOCTH YpaBHEHMI, HEPAaBEHCTB, CHCTEM. PerieHue cucrem
YpaBHEHMI ¢ IBYMs HEU3BECTHBIMH (IIpOCTEHIINE TUIIBI). PelieHre cucteM HEpaBeHCTB C O1-
HOHN IIEPEMEHHOM.

JlokazarenbcTBa HepaBeHCTB. HepaBeHCTBO 0 cpeiHeM apu(PMETHUECKOM U CpeJHEM IeoMeT-
pUYECKOM ABYX dmcen. Vcmonp3oBaHue CBOMCTB U TpaduKoB (GYHKIMA MPU PEIICHUH YpaB-
HEHUU U

HepaBeHCTB. Meron uHTepBanoB. M300pakeHne Ha KOOPAMHATHOW IJIOCKOCTH MHOKECTBA
pElIEHNI YpaBHEHUI M HEPABEHCTB C JIByMs NIEPEMEHHBIMU M UX cucTeM. [IpuMeHenue ma-
TEMaTHYECKMX METOJOB JJisi pElICHUs COJEep)KaTeNIbHbIX 3a7lad M3 pazIudHbIX oOiactei
HAyKH U NpakTuku. MHTepnipeTanus pe3yipTaTa, y4eT peajJbHbIX OTpaHUUEHUH.

JJ1eMeHThl KOMOMHATOPMKH, CTATUCTUKH U TEOPHUH BEPOATHOCTEH



TabnmuuHoe u rpaduveckoe mpecTaBIeHUE TaHHBIX. YHCIOBbIe XapaKTEPUCTUKU PSAIOB JTaH-
HbIX. [loodepeaHbIii 1 OJHOBPEMEHHBIN BHIOOP HECKOIBKHUX AJIEMEHTOB M3 KOHEYHOT'O MHO-
xecTBa. DopmyIbl Yncia MEpecTaHOBOK, COYETAHHM, pa3MelleHnuid. Permenne koMmOuHATOP-
HBIX 3ama4. Popmyna 6unoma HeroToHa. CBoiicTBa OMHOMUANBHBIX KOd((duimeHToB. Tpe-
yronbHUK [lackais. DineMeHTapHbIe U CIIOKHBIE COOBITHSA. PaccMoTpeHue ciiy4aeB v BEpOsIT-
HOCTb CyMMBbI HECOBMECTHBIX COOBITHI, BEPOSTHOCTh IPOTUBOIOIOKHOTO cOObITHS. [loHATHE
0 HE3aBUCUMOCTH COOBITHH. BeposTHOCT M cTaTHCTUYECKAsl YaCTOTa HACTYIUICHHS COOBITHSI.

IV. TemaTnyeckoe nJiaHupoBaHHue

Ne Tema Koi-Bo ya- KoHTposbHbIX paboT
COB
[Tpoduis- TEMaTHYECKHX | II0 TEKCTY
HBIA ypo- a/IMIHU-
BEHb CTpalunuun
1. BBonHOE IOBTOpEHKE 4 - 1 BXoaHas
2. CrelleHs ¢ JeNCTBUTEINRHBIM II0KA3aTEIEM. 14 1
3. CrenenHast GyHKIUSI. 18 1
4. [TokazarenpHast QyHKITHSL. 12 1
5. Jlorapudmuueckas GyHKIUS. 19 1 1 mpome-
KyTOYHas
6. Tpuronomerpuueckue GOpPMYIIbIL. 24 1
7. TpuronomeTpuuecKnue ypaBHCHHSI. 21 1
8. HToroBoe moBTopeHue 22 1 1 uroro-
Basi
Bcero 134 7 3

Paccmompeno u pexomenoosano k ymeepaicoenuro

MeroanueckuM 00bETMHEHHEM Coenacosaro
yquTeNnei MaTeMaTHKU ¥ HHPOPMATHUKA 3aMecTHUTeNb IupekTopa no YBP
MBOY COILI Ne49 r.1ITaxTsr MBOYVY COILI Ne49 r. HlaxTs!
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