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IlosicHuTeNbHAS 3alIMCKA

Pabowas mporpamma mo amrebpe misa l10kmacca cocTaBieHa B COOTBETCTBHHM C TPeOOBaHUSIMH
®DenepanbHOTO TOCYyIapCTBEHHOTO 00pa30BaTENbHOTO CTaHAapTa OCHOBHOTO oO1iero oopasosanus (Ilpukas
MO u H P® or 17.12.2010 Ne 1897 ¢ mocienyromuMu H3MEHEHHUSMH), ba3ucHBI y4eOHBIH TUIaH
obmieoOpazoBaTenbHbIX yupexxkaenuid P®,  yrBepxkaennsiii llpukazom MunoOpasoBanus Poccuu ot
09.03.2004 Ne 1312,ITpumepHoii mporpaMMbl OCHOBHOT'O 00IIIero oopazoBanus mo aiaredope mist 10 kiacca,
IpOorpaMMoi s 00Ieo0pa30BaTENbHBIX YUPEKACHUH K KOMIUIEKTY Y4YeOHHKOB, CO3JaHHBIX MOJ
pykoBoactBoMm A.I'. MopakoBuda u ap., OCHOBHOH 00pa3oBaTeNbHONH MPOrpaMMBI OCHOBHOI'O OOILIEro
obpazoBanmst Abakanckoro CYBY.

Cmamyc ()OKymeHma

Hannas pabodas mporpaMma OpHMEHTHpOBaHa Ha ydammxcs 10 kimacca W peanm3yercss Ha OCHOBE
CIIETyIOIIUX JOKYMEHTOB:

¢ 3akona PO «O0 o6pazoBaHUNY;

o TUNIOBOTO TONOXKEHH 00 O00pa30BaTENbHOM YYPEXKIEHUH, YTBEPXKIEHHOTO IMOCTaHOBICHUEM
npaBuTeNbCTBA PD;

o OenepaibHOTO TEpeYHs YYeOHHUKOB, PEKOMEHIOBAaHHBIX MuUHHCTEpCTBOM oOpazoBanus P® k
WCIIOJIb30BaHUIO B 00pa30BaTEIBLHOM Ipoliecce B 00IIe00pa3oBaTeNbHBIX yupexaeHusx Ha 2017 -2018
Y9eOHBIN TO:

e YueOHoro miaHa mkoisl Ha 2017 — 2018 y4ueOnsrif Toz.

Pabouvas mporpaMma BBIMOJHSET ABE OCHOBHBIC () YV H K IT U H.

Hngopmayuonno-memoouueckan (QyHKUMS TO3BOJISIET BCEM YYaCTHHKaM O0pa3oBaTENBLHOTO Tpoliecca
MOJYYUTh TIPEJICTABIIEHHE O IEJSIX, COJACp)KaHWHU, OOIIeH cTpaTernu OOydYeHHs, BOCIUTAHUS U Pa3BUTHS
yUaIuXCcs CPEJICTBAMH JaHHOTO YYeOHOTO MpeaMeTa.

Opzanuzayuonno-naanupyrouias  QyHKUMS  TpeAyCMAaTpPUBAaeT  BBUICJICHWE  JTaloB  OOyYeHHs,
CTPYKTYPUPOBAHUE YIeOHOTO MaTepralia, ONPEICIICHUE ero KOJMYSCTBEHHBIX U KAUECTBEHHBIX XapaKTEPHUCTUK
Ha KaXJIOM H3 J3TalloB, B TOM 4YHUCJIC I COJACPKATCIbHOI'O HAIIOJIHCHUSA HpOMe)KYTOqHOﬁ aTrecranuu
yYaIuxcsi.

Oco0eHHOCTh M3Yy4aeMOro Kypca COCTOMT B (POPMHUPOBAHWM MATEMATHYECKOTO CTHJIS MBIIUICHUS,
IIPOABJIAIONIETOCA B OHpeZIeJ'IéHHBIX YMCTBCHHBIX HaBBIKaXx.

Hcnonb30BaHHe B MaTEMAaTHKE HECKOJIBKUX MATEMaTHUYECKHX SI3BIKOB JTAET BO3MOKHOCTh Pa3BUBATh Y
y4anuxcs TOYHYIO, DKOHOMHYIO U HH(OPMATHBHYIO pedyb, yMEHHE OTOMpaTh HanOoJee TMOIXOJSIINE
SA3BIKOBBIC CPEICTBA.

Maremartnueckoe o0Opa3oBaHWE BHOCHUT CBOW BKJIaa B (OPMHUpPOBaHHE OOMIEH KyJIBTyphl YeIIOBEKa:
3HAKOMCTBO C METOAAMH IIO3HAHUA )IeﬁCTBHTCJ'IBHOCTH (HOHI/IMaHI/Ie HHaJ'IeKTH‘IeCKOfI B3aNMOCBA3HU
MaTeMaTHKH U JIEHCTBUTEIHLHOCTH, MPEICTABICHUE O MPEAMETEe U METOJIe MaTEMAaTHKH, €ro OTIHYUSX OT
METOJIOB €CTECTBEHHBIX W TYMaHHTAPHBIX HAayK, 00 OCOOCHHOCTSIX NMPUMEHEHHUS MAaTEMATHKH IS PEIICHUS
HAYYHBIX W TPUKIATHBIX 3ajad). M3ydyeHHe MaTeMaTUKU pPa3BHBaeT BOOOPaXKCHHE, MPOCTPAHCTBEHHBIC
npencTaBieHus. Vcropusi pa3BUTUST MAaTEMaTHYECKOTO 3HAHHS JaéT BO3MOXHOCTH TIOMOJNHUTH 3arac
HNCTOPUKO-HAYYHBIX 3HAHUH IITKOJIbHUKOB, C(i)OpMI/IpOBaTB Y HUX MNPEACTABJICHUA O MAaTEMATHUKE KaK 4aCTH
00111e9en0Be4eCcKON KyIbTyPHI.

B nanHOW mporpaMMe Tak)Ke YYMTHIBAIOTCS OCHOBHBIE HJEH W TIOJOXCHHS IPOrpaMMbI
(GOopMHpOBaHUSI  YHUBEPCAIBHBIX  YYeOHBIX JIEHCTBUH JUIs  OCHOBHOTO  o0Imiero  oOpa3oBaHus,
MPEEMCTBEHHOCTbH C IPOrpaMMaMH Ha4aJIbHOTO 00IIero o0pa3oBaHusl.

KanennapHo-remarndeckoe TUIaHUPOBaHUE Pa3pabaThIBACTCS €KETOHO C YYETOM KOJIMYECTBA YacOB,
OTBeACHHBIX Ha anreOpy mist 10 knacca YueOusiM mianom Abakanckoro CYBY.



[Ipn wu3ydeHnm Kypca MaTeMaTHKH Ha 0a30BOM YPOBHE MPOJOIDKAIOTCS WM TONY4YalOT pa3BHTHE
collepKaTeNlbHble JHHUW: «Anzedopa», «@ynkyuuy, «Ypasnenusa u Hepasencmea», «leomempusny,
«Inemenmopl KOMOUHAMOPUKU, MEOPUU GEPOAMHOCMEN, CIMAMUCMUKU U J102UKW», BBOTUTCA JTUHUSA
«Hauana mamemamuueckozo ananusay.

3ana‘m, KOTOPBIC PCIIAIOTCA B paMKaX YKa3aHHBIX COACPIKATCIIbHBIX JIMHUI CIeayromue:

®  CHCTeMaTH3alls CBEJCHHI O YHCIIaX; N3yueHHe HOBBIX BH/IOB YHCIIOBBIX BRIPAKECHUH U POPMYIT;
COBEpIIECHCTBOBAHUE MTPAKTUYECCKUX HABBIKOB M BBIYMCIHTEIILHON KYJIbTYPhI, PACITUPEHHE U
COBEpILEHCTBOBAHUE aIreOpandeckoro anmnapara, coOpMHUPOBAHHOTO B OCHOBHOM IITKOJIE, U €T0
MPUMEHEHHE K PEHICHUI0 MATEMATHYECKUX U HEMAaTeMaTHUCCKIX 3a/1a;

®  pacmIMpeHue W CUCTeMAaTH3aIlus OOIMNX CBEeIEHUI 0 (QYHKIMAX, TOTIOTHEHNE Kacca N3ydaeMBbIX
(hYHKIINIHA, MILTIOCTPAIns IUPOTHI MPUMEHEHUS QYHKINN IS ONMCAHUS W N3YYEHUS pPeaTbHbBIX
3aBUCHUMOCTEH;

e  M3yYeHHE CBOWCTB MPOCTPAHCTBEHHBIX TeJl, (POPMUPOBAHUE YMEHUS IPUMEHSITDH HOTy4YCHHbIC 3HAHUS
JUISl pELICHUS TPAKTUYECKUX 3a1a4;

o pa3BUTHE NPEACTABICHUN O BEPOATHOCTHO-CTATUCTUUECKUX 3aKOHOMEPHOCTSX B OKPY’KaIOIIEM
MUpE, COBEpIIICHCTBOBAHNE HHTEIUICKTYaIbHBIX H PEUEBBIX YMEHHH IyTeM 00OTaIleHHS
MAaTE€MaTHUYECKOI0 A3bIKA, PA3BUTHSA JJOTUYECKOTO MBILIICHUS;

o 3HAKOMCTBO C OCHOBHBIMH HJICSIMH Ml METOJJAMU MAaTEMaTHIECKOTO aHAJIH3a.
Henun o0yvenust

1. B HanpaBjieHWH JIMYHOCTHOTO PA3BUTHSI:

e (opMHpOBaHHE Yy YYAIIMXCS HHTEUICKTYaJbHOW YECTHOCTH M OOBEKTHBHOCTH, CIIOCOOHOCTH K
MPEOJIOICHHUIO MBICITHTEIBHBIX CTEPEOTHIIOB, BBITEKAIOIIMX M3 OOBIICHHOTO OIbITA,;

o Pa3BUTUC JIOTUYCCKOI'0 U KPUTHYCCKOIO MBINIJICHUA, KYJIBTYPbl pCYH, CIIOCOOHOCTH K YMCTBCHHOMY
IKCIIEPUMEHTY;

® BOCIHUTAaHHWE KAa4YeCTB JIMYHOCTH, OOECIICYMBAIOIINX COLHMAIBHYIO MOOMIBHOCTh, CIIOCOOHOCTD
HNPHUHUMATh CAMOCTOSITEIIbHBIC PEIICHNUS,

L q)OpMI/IpOBaHI/Ie KadyeCTB MBIIIJICHUA, HeO6XO):[I/IMI)IX JJIsA aagarnrTanuu B COBPEMCHHOM
WHPOPMAIIMOHHOM OOIIECTBE;

e  pa3BHTHE MHTEpeca K MATEMaTHYECKOMY TBOPUYECTBY M MaTEMATHUECKUX CIIOCOOHOCTEH.

2. B MeTanpeIMeTHOM HANpPaBJIeHUM:

e (QopMHupoBaHHENPEICTABJIEHHII O MaTeMaTHKE KaK YHHUBEPCAJIbHOM SI3bIKE HAyKH, CpPE/ICTBE
MOACIIUPOBAHUSA SIBIICHUH U IIpouecCCoB, Kak 4acTu OGHIquHOBequKOﬁ KYyJbTYpbl, O 3HAYUMOCTH
MaTEeMaTUKH B Pa3BUTUH [IUBUIIN3AIMU U COBPEMEHHOT'O OOIIECTBA;

e pPa3BHUTHMEJOTHYECKOr0  MBIIUICHHS, NPOCTPAHCTBEHHOTO  BOOOpPAXEHHs,  AITOPUTMHUUYECKOM
KYJIbTYPBI, CO3/IaHU€ YCIOBHH JJIsl MPHOOPETEHHs TMEPBOHAYAILHOTO OMNBITA MAaTeMAaTHYECKOTO
MOJICTTHPOBAHUS;

o BOCIMUTAHUE CPEACTBAMU MATEMATHUKU KYJIbTYPBI JIMYHOCTHU, OTHOLMICHUA K MaTEMAaTUKE KaK 4aCTHU
001IIeueNI0BeUeCKOi KyIbTyphl; 3HAKOMCTBO C HCTOPUEH Pa3BUTHSI MATEMATHUKH, IBOJTFOIIHEH
MaTeMaTUYeCKHUX UJIeH, TOHNMMaHUs 3HAYMMOCTH MaTeMaTUKH JJIsl OOIIECTBEHHOTO Tporpecca.

3. B mpeanMeTHOM HampaBJIeHHH:

e oOBJaJeHHe MAaTEMAaTHYCCKHMH 3HAHMUSIMU U YMCHUSIMH, HEOOXOIMMBIMH B IIOBCEITHEBHOH JKH3HHU,
IUIsL IPOJJOJDKEHUST 00y4YeHHsl B CTapIlell IIKOJe WM MHBIX 00IIe00pa30BaTElIbHBIX YUPESIKICHUIX,
JUTSL U3YyYCHUS! MIKOJIBHBIX €CTECTBCHHOHAYYHBIX IUCLUILINH, IPUMEHEHHS B TOBCETHEBHOW JKU3HH;

e co3nanue QyHIAMEHTHI [UISI MATEMaTHYECKOTO Pa3BUTHs, (OPMUPOBAHUS MEXaHU3MOB MBIIUICHUS,
XapaKTePHBIX VISl MATEMAaTHYECKOM eI TEIbHOCTH.



B paboueii mporpaMme mpejIcTaBICHbI COJICp)KaHue MAaTEMaTHYECKOTO 00pa3oBaHusl, TpeOOBaHHS K
00513aTeTLHOMY ¥ BO3MOYKHOMY YPOBHIO ITOJATOTOBKH 00YYarOIIETrocs, BUIbI KOHTPOJIS, & TAKKE
KOMITBIOTEPHOE O0eCIieueHNe ypoKa.

OCHOBHOE COJIep)KaHe aBTOPCKOM IMPOrpaMMBI ITOTHOCTBIO HAMIIO OTPAKEHUE B TAHHON padodei
mporpamme.

Pabouast mporpammMa Kypca «Airebpa U Havyajla MaTEMaTHIECKOrO aHaIk3a» paccunTana Ha 102 yueOHbIX
yacoB \3 yaca B Hezelr0,35 Henens \.

Paboueit mporpaMmoit pegycMOTPEHO NpoBeIcHHE 7 KOHTPOJIBHBIX PadoT.

IlpennoyTuTeIbHHIMU METOAAMH 00YUEHUS SBISIFOTCS: 00bSICHUTENbHO-NILTIOCTPATUBHBIA METO,
PEIPOAYKTUBHBINA METOJ], METO]] TIPOOIEMHOTO M3JI0KEHHUS, YaCTUYHOIIOUCKOBBIA METOJI, PEIICHUE 33134,
paboTa ¢ KHUTOM, IEMOHCTPAIIUS TaOJIHUI, MOJICIICH U JIp., UCIIOJIb30BAHUE TEXHUYCCKUX CPEICTB.

®opmbl padoThl HA ypoKe: QpOHTaNbHAS, TPYIIIOBas, ApHAasi, UHAWBUAYaJIbHAS.

CpencrBa o0y4eHusi: yueOHbIC TOCOOWMsI, yUeOHBIC M METOIUUYCCKAC MAaTEPUAIIbI, ICMOHCTPAITMOHHOE
00opy0BaHue, HArAAHbBIC TOCOOHS, KOMITLIOTED, HHTEPAKTHBHAS TOCKA, IPOSKTOP, TUPPOBHIC
o0paszoBaTebHbIC PECypPCHIH Ip.

KommnboTepHoe ofecnieueHne ypoKa.

B tematuueckom pasnene pabodeil mporpaMMsl CIUIAHUPOBAHO MPUMEHEHUE UMEIOLIUXCS
KOMIIBIOTEPHBIX MPOAYKTOB: IEMOHCTPALIMOHHBIN MaTepual, 3aJJaHus ISl YCTHOTO OIpoca yJaluxcs,
TPEHUPOBOYHBIC YIIPAKHEHUSI.

JdeMoHCcTpauMOHHBII MaTepuaJ (caaiabl).

Co3znmaercs ¢ 1enbio obecredeHus HariiAHOCTH MIPH U3yUYEeHUH HOBOTO MaTeprasa, UCIIOIh30BaHHUS
IpHU OTBeTax yvamuxcd. [IpumMeHeHne aHuManuu Opy co3gaHuu TAKOr0 KOMIIBIOTEPHOIO MPOIYKTa
MO3BOJISIET pacCMaTPUBATh BOMPOCHI MATEMAaTUUECKON TEOPUH B IBIXKCHUH, 00€CTIEUNBAET JPYTOU MOAX0 K
M3YUYEHHIO HOBOT'O MaTepUalia, BhI3bIBAET UHTEPEC Y yUAILIUXCA.

HpH peuieHumn TTOOBIX 3aaa4 UCII0JIb30BaAHUEC Fpaq)H‘leCKOﬁ HUHTCPIPCTALUN YCIIOBHUSA 3a/1a4u, €€
PEUICHUA MMO3BOJIACT YUallIUMCA IMMOHATH MAaTEMATHYCCKYIO UJICTI0 PCUICHUA, Goiee FHY6OKO OCMBICJIUTH
TeOpeTI/I‘ICCKI/Iﬁ Matepuall 1o ,HaHHOﬁ TEMEC.

B paboueii mporpamme npeacTaBiIeHbl COAEPKaHIE MaTeMaTH4eckoro oopa3oBaHus, TpeOOBaHUS K
00s13aTeIbHOMY U BO3MOKHOMY YPOBHIO MOJIFOTOBKU 00YYarOIIerocs, BUIbI KOHTPOJIS, a TAKKE
KOMITBIOTEPHOE 00ecTieueHIe ypoKa

IMegarornyeckune TEXHOJOIMU:TEXHOJIOTHH YPOBHEBOW auddhepeHanm, SIeMEHTH HH)OPMAIIMOHHBIX
TEXHOJIOTHH, TEXHOJIOTUH KOMIIEHCHPYIOLIETO 00yYeHUSI.

Hcnons3yemsblie popMbl, CIOCOOBI U CPEICTBA MPOBEPKHU H OLIEHKH 00Pa30BaTeIbHBIX Pe3yJbTATOB

OrneHka 3HaHNI—CUCTEMAaTHIECKHUI TTPOIECC, KOTOPBIH COCTOUT B OMPEAEICHNHN CTEIIEHU
COOTBETCTBHSI UMEIOLINXCS 3HAHUH, YMEHUH, HAaBBIKOB, IPEABAPUTENBHO MIaHUpyeMbIM. [Iporiece oneHku
BKITIOYAET B ce0sl TAKHE KOMIIOHEHTHI: ONpeJieieHue 1esiel 00ydeH s, BEIOOp KOHTPOJIBHBIX 33/IaHUM,
MPOBEPSIOMINX JOCTIKEHNE 3TUX 1IeJIeH; OTMETKY MM PYroi Croco0 BBIPAXKEHUSI PE3YIbTATOB IPOBEPKH.
B 3aBHCHMMOCTH OT IOCTABJICHHBIX LIEJIEH MO-Pa3sHOMY CTPOUTCS MPOrpaMMa KOHTPOJIsI, HOAOUPAIOTCS
pa3ar4YHBIC TUIIBI BOIIPOCOB M 3aaHuil. HO MprMeHeHne NPUMEPHBIX HOPM OLICHKH 3HAHUM JOJKHO BHECTH
eanHooOpasue B OLEHKY 3HAaHUW M yMEHHUH y4aluxcs v caenath ee 6onee 00beKTHBHOM. [IpumepHbIe
HOPMBI IIPEJCTABIIAIOT OCHOBY, HCXOMS U3 KOTOPOH, YUUTEIb OLIEHUBACT 3HAHUS M YMEHHS YYaIIUXCS.



Conep:xkanue u 00beM MaTepHasa, TOJICKAIIETO MPOBEPKE U OIICHKE, ONPEACIISIFOTCS TIPOrpaMMOi
M0 MaTeMaTHKe JJIsl CpeTHEeH MIKOJIBL. B 3a1aHust [UTs POBEPKU BKITIOYAIOTCSI OCHOBHBIC, TUITHYHBIC U
MIPUTOM PA3IMYHON CI0KHOCTH BOIPOCHI, COOTBETCTBYIOIIUE ITPOBEPIEMOMY PA3ICNTy TPOTPAMMEL.

OcHoBHbIMHY OopMaMH POBEPKHU 3HAHMI U YMEHUH Y4alIUXCAIO MATEMATUKE B CPEIHEN IIKOJIE
SIBJISIFOTCSL OMPOC, IK3aMEeH, 3a4€eT, KOHTPOJIbHAasl padoTa, cCaMOCTOsATeIbHAS padoTa, TECTUPOBAHUE,
NMpoBepPoYHAasi padoTa, NPOBEPKAa MHUCbMEHHBIX JOMAMIHUX PAdOT,HAPATY C KOTOPBIMU IIPUMEHSIOTCS U
npyrue (OpMBI IPOBEPKH.

[Tpu 5TOM yYUTBIBAETCS, YTO B HEKOTOPBIX CIIyYasix TOJIBKO YCTHBIM OMPOC MOXKET JIaTh O0Jiee TOTHBIS
MIPEJICTABIICHHUS O 3HAHUAX U YMEHUSIX yUaIINXCs; B TOXKE BpeMsI MUCbMEHHas paboTa 1M03BOJIIET OLIEHUTh
YMCHHE yJalllMXCs H3JIaraTb CBOM MBICIIM Ha OyMare; HaBBIKUA I'PaMOTHOTO O(OPMIICHUS BBIITOJIHIEMbIX HMH
3aJIaHUM.

O1eHKa 0TBeTa y4alierocsi pyu YCTHOM OTPOCE W OLICHKA MMChbMEHHON KOHTPOJILHON paboThl MPOBOUTCS
10 IATHOAJUIBHOU CUCTEME.

TpebdoBaHus K YPOBHIO MOATOTOBKH BhIMYCKHUKOB 10 Kj1acca
3HaTh/NIOHMMATD:

e 3HAaYeHHE MaTEeMaTH4YeCKOW HayKu I pelleHus 3ajad, BO3HUKAIOUINX B TEOPUU U MPAKTHKE;
HIMPOTY U OTPAaHMYEHHOCTh NMPUMEHEHHS MaTeMaTHYeCKHMX METOJOB K aHAIM3Yy U HCCIIEeI0BaHHUIO
MIPOIIECCOB U SIBICHUN B PUPOE U OOIIECTBE;

® 3HAaYeHHWE NPAKTUKH M BONPOCOB, BO3HUKAIOMIMX B CAMOW MaTeMaTHKe, Ui (OpMHUpOBaHUS W
pa3BUTHUS MaTeMaTUYECKOW HAayKH; HCTOPHUIO PA3BUTHSI MOHATHS YHCIIa, CO3JAaHUS MAaTeMaTHYECKOT0
aHaJan3a, BOBHUKHOBEHUS U PA3BUTHSI T€OMETPUU;

e VYHUBEpPCAJNBHBIA  XapakTep  3aKOHOB  JIOTMKM  MaTeMaTH4YeCKHX  pacCyXAeHUH,  UX
MPUMEHUMOCTBBOBCEX  OOJIACTAX  YEJIOBEUYECKOM JIEATENIbHOCTH; BEPOSTHOCTHBIA  XapakTep
Pa3IUYHBIX IPOLECCOB OKPY>KAIOIIET0 MUPA;

YMmern:

® BBHINOJNHATh apU(PMETHUECKUE ACHCTBHSA, cCoYeTas YCTHbIE W THChMEHHBIE INPHEMBI;, HAXOJAUThH
3HAYEHHUs] KOPHS HATYPAJIBHOH CTENEHM, CTEIIEHU C PAallMOHAIbHBIM I10KA3aTENIEM, UCIIONb3Yys NpU
HEOOXOIUMOCTH BBIUMCIIUTEbHBIE YCTPOWCTBA; IIOJIb30BATHCS OLIGHKOW W MPUKUIAKOW IIpH
IIPaKTUYECKUX pacyeTax;

® COCTaBJIsITh OyKBEHHBIE BBIPDAKEHHWS M ypPaBHEHUS 10 YCIOBUSAM 3a1ad; M BBINOJHSATH
COOTBETCTBYIOIIME BBIYUCIICHHS, OCYILECTBIATH IIOJACTAHOBKY OJHOIO BBIDAXKEHUS B JPYroOe€;
BBIpaXxath U3 (HOpMyII OJIHy TEPEMEHHYIO Yepe3 OCTAIbHBIE;

®  BBINOJHATE OCHOBHBIE JEHUCTBUS CO CTENEHSAMHU C LENBIMH IOKa3aTeNsIMH, C MHOIOWIEHAMHU M
anreOpanyeckuMu APOOSIMH; BBIOJIHATH Pa3loKEHHE MHOTOWICHOB HAa MHOXKWUTEIH; BBIMOJIHSTDH
TOKIECTBEHHbIE IPE0OPA30BAHUS PAIIHOHATHLHBIX BBIPAXKECHUH;

® TMPUMEHSTh CBOHCTBa apH(QMETHYECKHX KBaJpaTOB KOPHEH JJIs BBIYMCICHUS 3HAYCHUH WU
npeoOpa3oBaHUI YHCIIOBBIX BBIPAKEHHUH, COJIEPKALINX KBAAPATHBIC KOPHH;

e pemaTh JIMHEHHBIE, KBaJpaTHbIC YpPaBHEHMs, pAIMOHAIBHBIE YpPaBHEHMs, CBOASIIMECS K HUM,
CHCTEMBI JIBYX JIMHEHHBIX YPaBHEHUI U HECJIOKHbIE HEJIMHENHBIE YPABHEHUS;

e  pelarh JUHEHHbIE U KBaJApaTHbIC HEPABEHCTBA C OJTHOM IEPEMEHHOM U UX CUCTEMBI;

e pemaTh TEKCTOBBIE 3a/Ia4M anreOpandeckuM METOI0M, HHTEPIPETUPOBATh MONYIEHHBIA pPe3ynbTar,
MPOBOAMTH OTOOP PEIICHUH, HCXOs U3 GOPMYIUPOBKH 3a/1a4H;

e 1300pakaTh YKcia TOYKAaMH Ha KOOPIAMHATHOW TPSMOH;

e OIpenensaTb KOOPAWHATBI TOYKH IUIOCKOCTH, CTPOMTh TOYKH C 33JaHHBIMH KOOpAHWHATaMH;
M300pakaTh MHOXKECTBO PEIICHUNA JTUHEHHOTO HEPABEHCTBA,



e pacrmo3HaBaTh apupMETHYECKHE W  TEOMETPUYECKHE TPOTPECCHH; pemiaTth 3ajadd  C
npUMeHeHueM(MOPMYIIBbI OOIIETO YlieHa U CYMMBI HECKOJBKUX TIEPBBIX WICHOB;

® HaxXOAWTh 3HaUeHUs (PyHKIWH, 3amaHHONW Qopmyrnoi, Tabmureil, rpaduKkoM MO €€ apryMeHrty;
HAXOJWTh 3HAYCHHS apryMEHTa 110 3HAYCHUIO (DYHKIUH, 3aJaHHON TPapUKOM MK TaOJIUIICH;

e ompenensaTh CBOHCTBa (YHKIMM IO €€ rpauky, NPUMEHATh TpapuuecKue TMPeACTaBICHUSL
NPUPENICHUU YPAaBHEHUH, CHCTEM, HEPABEHCTB;

®  ONKCHIBATh CBONCTBA U3YYCHHBIX (DYHKIIMH, CTPOUTH UX rpaduKy;

e u3BJICKaTh WH(OpPMAIMIO, TMPEICTABJICHHYID B TaOiuIlaXx, Ha Juarpammax, rpadukax;
COCTaBJISATHTAONHIIBI, CTPOUTDH JHArPpaMMBbI B TpaduKH;

e pemaTh KOMOMHATOPHBIC 3a/Ia4M IMyTEM CHCTEMAaTHYECKOTO IMepedopa BO3MOXHBIX BAPHAHTOB H C
UCIIOJIb30BaHHEM TIPaBHIIa YMHOXKCHVIS,

®  BBIYUCIIATH CPEIHUE 3HAUCHHS PE3YJIbTATOB U3MEPCHUN;

o HaxoJuThb 4acCTOTy CO6I>ITI/ISI, HCIIOJIB3YH CO6CTB€HHI>IC Ha6J'IIOIlCHI/I$1 )41 T'OTOBBIC
CTaTUCTUYCCKUCOAAHHBIC,

®  HaXOAWUTh BEPOSTHOCTH CIYyYAHHBIX COOBITHN B IPOCTEUIIINX CITydasX.

Hcnoab3oBath npuoOpeTéHHbIE 3HAHUST M YMEHUS] B IPAKTHYECKOH [esiTeIbHOCTH M
MOBCeIHEBHOM KU3HM AJIS:

®  CaMOCTOSATEIHHO MPUOOPETaTh M NPUMEHSTH 3HAHKS B Pa3JINUHBIX CUTYalMsAX, paboTaTh B IPyIIIax;

®  apryMEHTHPOBATH U OTCTAMBATh CBOIO TOUKY 3PEHHS;

e  yMETb CIyIIaTh APYTUX, H3BIEKATh YIeOHYIO0 HH(POPMALINIO HA OCHOBE COITOCTABUTEIHHOTO aHAIN3a
00BEKTOB:

® [I0JIb30BATHCS TIPEAMETHBIM yKa3aTeleM OJHIUKIONEIUA W CIPaBOYHWUKOB JUISI HAXOXKIACHUSI
UHQOPMAIIH;

®  CaMOCTOSTEIBHO JACHCTBOBATH B CHTYallMH HEOIPEIEIICHHOCTH TP PEIICHUN aKTYaJIbHBIX IPOOJIeM.

MecTto npeamMera B 0a3ucHOM y'leﬁHOM IJjiaHe

Pabouas mporpamma paccumtana Ha 102y4eOHBIX yaca, 3 daca B Hememto. M3 HUX mpemgycMoTpeHo 7
4acoB Ha KOHTPOJIbHBIE paOOTEI.



Conep:xanue 00yueHust

YucsoBble PyHKIMHU

Omnpenenenne 4MCIOBOW (QYHKIMH, crocoObl ee 3amaHus, cBoicTBa ¢yHKumid. [lepuoanueckue u
oOpatHble (PyHKINH.

Tpuronomerpuuyeckue GpyHKuun

UYucnoBast OKpY)KHOCTb Ha KOOPAMHATHOM MIOCKOCTH. CHMHYC M KOCHMHYC. TaHreHc M KOTaHIEHC.
Tpuronomerpuueckue (GYHKIUM YHCIOBOTO apryMeHTa. 1puroHomerpuuyeckue (GYHKLIUH YIIOBOIO
apryMeHTa, uX CBOMCTBa U rpaduku. C:kaTHe U pacTsbKeHHE TPaQUKOB TPUTOHOMETPHUYECKHUX (PYHKIHA.
OO0paTHbIe TPUTOHOMETPHUYECKUE PYHKIIHH.

Tpuronomerpuyeckue ypaBHeHHA

IIpocTeiimne TpUroHoMeTpu4ecKne ypaBHEHUA. MeToabl pelIeHns TPUTOHOMETPUUYECKUX YpaBHEHMMN:
BBEJCHUE HOBOM IIEPEMEHHOM, pAa3JI0)KEHHE Ha MHOXUTEIW, OJHOPOJHBIE TPHIOHOMETPUYECKHE
ypaBHEHHUS.

IIpeoGpa3oBaHne TPUrOHOMETPHYECKHUX BbIPAKEHU I

DopMyIBl CIOXKEHHSI, NPUBEACHUs, IBOMHOIO apryMeHTa, HMOHMXKeHHUs cremeHu. [IpeoOpasoBanue
CyMMBl TPUTOHOMETpHYECKMX (YHKIMH B mpousBeneHue. [IpeoOpa3oBaHWe NpPOHU3BEICHHI
TPUTOHOMETPUUECKUX (YHKUMHA B CyMMBL. MeTOIbl pELICHUS TPUTOHOMETPUYECKHX YPaBHEHHM
(npomoimkeHue).

IIpousBognas

OmnpeneneHue 4YHCIOBOW IIOCIIEAOBATEIbHOCTH M CIOCOObI ee 3amaHusa. CBOMCTBAa YHMCIIOBBIX
IIOCJIEI0BATENBHOCTEH.

OnpezneneHue npeaena MocieloBaTelbHOCTU. Boluncienne npenenoB nocienoBareiabHocTeid. Cymma
OeCKOHEYHON TeOMETPHUUECKOl MPOrpecCHu.

3anayn, IPUBOASIINE K MOHATHIO NMPOU3BOAHOU. OmpeneneHue MPOU3BOAHONW. ANTOPUTM OTHICKAHHS
npousBoaHo. @opmynel muddepernupoBanus. [Ipasuna quddepennuposanus. Jnddepenmpoanne
CIOXKHOW (DyHKIIMHU. YpaBHEHHE KacaTelbHOU K TpaguKy QYHKIUH. AJITOPUTM COCTAaBIICHHUS YPaBHEHUS
KacaresbHO# K rpaduky pyakuuu y = f(X).

IMoctpoenue rpadukoB ¢yHkImiA. IlpuMeHeHHE TTPOU3BOAHON JUIsl OTHICKAHUS HAWOOJBIIUX U
HaMMEHBIIINX 3HAYCHUH HETPEPBIBHOW (DYHKIIUH HA MPOMEKYTKE. 3a/1a4y Ha ONTUMH3ALIUIO.
IHoBTOpEHMeE.



(I)OpMLl TEKYHIEro 1 HM”TOroBoro KOHTpPOJIisi:

CaMOCTOSITETTbHBIE Pa0OTHI, TECTUPOBAHNE, TEOPETUICCKHUE AUKTAHTHI, KOHTPOIBHBIE PaOOTHI.

TemaTnyeckoe NIaHHPOBaHHE Y4eGHOTr0 MaTepHaia

Ne KoJi-Bo KonrpoJabHbie
Ha3panue Tembl
n/n 1acos padoThI
1 I'naBa 1. YucnoBsle GpyHKIMHU 6 -
2 I'nasa 2. Tpuronomerpudeckue GyHKIUHA 25 2
3 I'maBa 3. Tpuronomerpudeckue ypaBHEHHUS 11 1
4 I'naga 4. [IpeoGpazoBaHue TPUTOHOMETPUIESCKUX 15 1
BBIPaKCHUI
5 I'masa 5. IlpousBonHas 34 2
6 [ToBTOpeHME 9 1
7 Pezeps 2 -
Hroro 102 7

Kpurtepun u HopMbI OLleHKH 3HAHMIA, yMEHU U HABLIKOB

1. OueHka NMCBMEHHBIX KOHTPOIBHBIX PA0OT.

OTBeT OLICHUBAETCS OTMETKOM «5%», €CIIu:

pa60Ta BBITIOJTHCHA ITOJIHOCTBIO,
B JIOTHYCCKHUX PACCYKACHUAX U 000CHOBAaHUH peUICHU HET HpO6€HOB n OI]_II/I6OK;

B pCIICHHMU HET MATEMAaTUYCCKUX OIIIMOOK (BOSMO)KHa OAHa HETOYHOCTb, OIIMCKA, KOTOpasAd HE
ABIACTCA CIACACTBUEM HE3HAHUA NI HCIIOHWMMAHUA yqe6Hor0 MaTGpI/IaJ'Ia).

OtMmeTKa «4» CTaBUTCA B CJICAYHOIIHNX CIIyYasax:

paboTa BBINIONIHEHA TOJIHOCTHIO, HO OOOCHOBaHHS WIArOB peIIeHHsS HEOCTAaTOYHBI (eCid yMEHHe
000CHOBBIBAaTh PACCYKIIECHHUS HE SBIUIOCH CIIEHUATBEHBIM OOBEKTOM MPOBEPKH);

JIOMYIIIEHbI OJHA ONIMOKAa WM €CTh JBa — TPU HEA0uYETa B BBIKJIAJKAX, PUCYHKaX, uepTekax WU
rpadukax (eciau STH BHIbI pabOT HE SBJSUIMCH CIIEIIUATBHBIM 00BEKTOM IPOBEPKH ).

OtMeTKa «3» CTaBUTCs, €CIIM:

JOMyIIeHo Oosiee OAHOM OmMOKKM WM 0ojee JBYX — TpeX HEJOYETOB B BBIKIAJKAX, YEPTEKAX WIIH
rpadukax, Ho oOyuaromuics obaagaet 00s3aTeILHBIMA YMEHHUSAMH 110 IPOBEPSEMON TEMeE.

OTMETKA «2» CTaBUTCS, €CIIH:

JIOTYIIIEHbI CYIIIECTBEHHBIC OINMOKHM, IOKa3aBIlIWe, YTO OOYyUaroUIHiics He o0yazaeT 00s3aTebHBIMU
YMEHUSIMU IO TaHHOM TeME B MOJHOU Mepe.

V4auTeap MOKET ITOBBICUTh OTMETKY 3a OpI/IFI/IHaJII)HHﬁ OTBET Ha BOIIPOC UJIN OPUTHMHAJIBHOC PEIICHUC

3aa4u, KOTOPbIC CBUACTCILCTBYIOT O BLICOKOM MaTCMAaTHYCCKOM PA3BUTUU 06yqa}0merocs;; 3a PCUICHUC

ooite

€ CIIO’KHOM 3aJ1a4M WJIA OTBET Ha OoJiee CIIOKHBIA BOTIPOC, TIPEIOKEHHBIE 00yJaoneMycs

JOITOJITHUTCIIBHO ITOCJIC BBIITIOJITHCHUA UM KaKHX-TH00 Apyrux 3aJlaHHM.



2. OlLIeHKA YCTHBIX OTBETOB.

OTBET OIIEHUBAETCA OTMETKOI «5», eCIu YIeHUK:
- TIOJIHO PacKphbUI coAep kaHue MaTepHrajia B 00beMe, MPEeAyCMOTPEHHOM MPOrpaMMOi U YIeOHHUKOM;

- HW3JIOXKWII MaTr€puajl TIpaMOTHBIM A3bIKOM, TOYHO HCIIOJIB3Yyd MATEMATHYCCKYIO TCPMHHOJIOTHIO U
CHUMBOJIUKY, B OHpeI[eJ'IeHHOfI JIOTHYSCKOM IOoCJICA0OBATCIIBHOCTH,

- IIPaBUJIbHO BBIMMOJHWJI PUCYHKH, YEPTCIKU, I’pa(bI/IKI/I, COMYTCTBYIOLIUE OTBETY,

- TMOKa3zajJ yMEHHE WUTIOCTPUPOBATh TEOPHIO0 KOHKPETHBHIMH MpPHMEpaMH, NPUMEHSITh €€ B HOBOH
CUTYAaIlUH MPHU BBINOJHEHUU PAKTUIECKOTO 3aJaHMS;

- TPOAEMOHCTPUPOBAT 3HAHWE TEOPHUU PaHee M3yUCHHBIX COIYTCTBYIOIINX TeM, C(QOPMHPOBAHHOCTh M
YCTOMUYUBOCTH UCIOJIB3YEMBIX MPU OTBETE YMEHUMN U HaBBIKOB;

- OTBCYaJl CaMOCTOATCIBHO, 0e3 HaBOJAIIMX BOIIPOCOB YUHUTECIIA,

- BO3MOXHBI OJJHA — ABE€ HETOYHOCTH IIPHU OCBECHICHUEC BTOPOCTCIICHHBIX BOIIPOCOB HJIM B BBIKJIAJKaX,
KOTOPBIC YUCHHUK JICTKO HUCIIPABUII ITOCJIC 3aMCYaHN YUUTCIIA.

OTBeT OLIEHUBAETCSI OTMETKOM «4», €Cli YIOBJIETBOPSET B OCHOBHOM TPEOOBAaHMAM Ha OLIEHKY «5», HO IIPH
3TOM HMEET OJIUH U3 HeIOCTaTKOB:

- B HU3JIOKCHHUHU JOMMYIICHbI HeOOoIbIINE HpO6CHI>I, HC NCKa3uBIICC MATCMATHYCCKOC COACPKAaHNEC OTBCTA,

- JOImyHEHblI OAWH — IBa HEAOYETA NPH OCBCHICHUWH OCHOBHOI'O COACPKaHHA OTBETA, UCIPABJICHHBIC
IIOCJIC 3aMCYaHUA YUUTECIIA,

- JOIIYHICHBI omrnOka unu Oolee ABYX HCOOYCTOB IIPU OCBCIICHUU BTOPOCTCIICHHLIX BOIIPOCOB HJIN B
BBIKJIaJIKAX, JICTKO HMCIPABJICHHBIC ITOCJIC 3aMCUYAHU YUUTCIIA.

OtMeTKa «3» CTaBUTCS B CICAYIOUIUX CIIydasx:

- HEMOJIHO PAacKpBITO COAEp)KaHWe MaTepuana (coaep)kaHHe M3JI0XKEHO (parMeHTapHO, He Bceraa
HIOCJIEI0BATENbHO), HO IIOKa3aHO oOIlee IOHMMAaHHE BONPOCa M MPOJEMOHCTPHPOBAHBI YMEHHS,
JIOCTATOYHBIE JIS1 YCBOSHHS MTPOrPaMMHOI0 MaTepraa;

-  HUMCIIUCH 3aTPyAHCHUA WM JONYIICHBI OIIMOKH B ONpEeACIICHNN MaTeMaTH4eCKOH TCPMUHOJIOTUH,
UCPTEIKaX, BhIKIAaJKaX, UCIIPABJICHHBIC MTOCJIE€ HECKOJIBKUX HABOJAIINX BOIIPOCOB YUUTCIIA,

- Y4YCHHUK HC CIIpaBUJICA C NPHUMCHCHUEM TCOpPHUU B HOBOI1 CUTyallu 1IPU BBIIIOJHCHUU IMPAKTUICCKOI'O
3aaHuA, HO BBIIIOJIHUII 3a1aHUA 00513aTEILHOTO YPOBHA CIIOKHOCTH 110 JIaHHOﬁ TEMCE,

- IIpU JO0CTATOYHOM 3HAHWHN TCOPETHUYCCKOI0 MaT€puaja BbISBJICHA HCA0CTAaTOYHAA C(bOpMI/IpOBaHHOCTI)
OCHOBHBIX YMCHI/Iﬁ 1 HAaBBIKOB.

OTMeTKa «2» CTaBUTCS B CICAYIOUIUX CIIydasx:
- HE PacKpBITO OCHOBHOE COJIEpKaHUe YUeOHOTO MaTepraa;
- 0o0HapyXeHO He3HaHHE YUYSCHUKOM OOJbIliel WM HanOoJiee BAXKHOW YacTH y4eOHOTO MaTepHara;

- JOITyHICHBI OIIIMOKHY B OIpEeaACICHNN HOHS[THfI, IIpU UCII0JIB30BAHUN MaTeMaTHIEeCKOM TEPMUHOJIOTHUHU, B
PUCYHKAX, YCPTCIKAX WU Fpa(bI/IKaX, B BBIKJIaZIKaX, KOTOPBIC HC HCIIPABJICHBI IIOCJIC HECKOJBbKUX
HaBOJAIIHX BOIIPOCOB YUHUTEIIA.
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IlepeyeHb y4eOHO-METOAMYECKUX CPEICTB 00yUeHU s

Opranuzanust y4eOHOro mpolecca MNpeanoiaraeT Hajluyhle MUHHMalbHOro HaOopa ydeOHOTo
000pyI0OBaHMsl, KaK AJIsl JeMOHCTPALMOHHBIX LieNiel B Kacce, TaK M JJIs1 HHAMBUIYaJIbHOT'O UCIIOIb30BaHUS.

MuHUMaIbHBIH HA0OP JEMOHCTPAIIMOHHOTO Y4eOHOT0 000y I0BaHUS BKITFOUALT:

1. CrangapT mo mMareMaTHKe, IPUMEpPHBIE NMPOTrPaMMBbl, aBTOPCKHE MPOTrPaMMBbI, KOTOPHIE BXOJST B
COCTaB 0053aTeILHOTO POrPAMMHO-METOAMYECKOT0 00ecrieueHHsI KAOMHETa MaTEMATHKH.

2. KoMIUIeKThl y4eOHUKOB, PEKOMEHJIOBAHHBIX WM JOMYIICHHBIX MHUHHCTEPCTBOM OOpa30BaHUSI W
Hayku Poccuiickoit @enepanuu.

3. Paboume Terpaay, KapTOUKW, pa3JaTOYHBIA Marepual, JAWJAKTHYCCKHE MaTepuanbl, COOPHHUKH
KOHTPOJIBHBIX U CAMOCTOSITENIbHBIX PaloT.

4. JleMOHCTpaIIOHHBIE IIIaKaThl, COJEPIKAIlie OCHOBHBIC MaTeMaTHYeCKHe (OPMYIIbI, COOTHOIICHHS,
3aKOHBI, TAOJIHIIEI METPHUECKUX MEp, TPAQUKH OCHOBHBIX (DYHKITHIA.

5. KoMIieKT KjacCHBIX HHCTPYMEHTOB: JIMHEHKA, TPAHCIIOPTHP, YTOJIbHUK, TUPKYJIIb.



