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IHHOACHUTEJBHAA 3AIINCKA

Hacrosimas nporpamma no marematuke it 10 kinacca (mpo¢uiIbHbIA ypOBEHB) COCTABICHA B COOTBETCTBUH C TPEOOBAaHUSAMH (peepantbHOTO
KoMIoHeHTa ['ocyaapcTBeHHOTO 00pa30BaTEILHOTO CTaHAAPTa CPeAHETO(TIOJTHOTO0) 001Iero 00pa30oBaHus 10 MaTEMATHKE, aBTOPCKONH TPOrPaMMbI K
YMK «Aunrebpa - 10 knace. [IpodunbHbiii ypoBeHs - aBTop A.I'.MopakoBuu.

[TporpamMma KOHKPETH3UPYET COICPKaHNE TPEIMETHBIX TeM 00pa30BaTEIFHOTO CTAHIapTa U IMOKa3bIBAET paclpe/ieliecHHe yIeOHBIX 4acoB 110
pazznenam Kypca. CornacHo ¢eaepanbHOMYy 0a3uCHOMY yueOHOMY TUIaHy JJIst 00pazoBaTeNbHBIX yupexaeHuilt Poccuiickoit deneparyu Ha U3ydeHue
anreOpsl M HadaJlaM MaTeMaThu4eckoro aHanu3a B 10 (mpoduibHBIM ypoBEeHB) Ki1acce oTBoAUTCs 170 yacoB u3 pacuéra 5 yacos B Heaenmo. JlanHas
paboyvas mporpamma 1o anredpe s 10 knacca paccunTana Ha 3TO e KOJTMYECTBO YacOoB.

OO01Ias XxapakTepucThKa Y4eOHOTO IIpeaMETa.

B npodunsHOM Kypce coneprxanue 00pa3oBaHus, IPEICTaBICHHOE B OCHOBHOM LIKOJIE, Pa3BUBACTCS B CJAEAYIONINX HAMPABICHUSIX:

* CUCTEMaTH3allMsl CBEJACHUI 0 Ynciax; (OPMUPOBAHUE MPEICTABICHUI O paCIIUPEHUH YUCIOBBIX MHOXKECTB OT HATYPAJIbHBIX JJO KOMIICKCHBIX KaK
Croco0e MOCTPOEHUsI HOBOTO MaTEMaTHYECKOT0 almapara JUis pelieHHs 3aJjad OKPYKaroIIero MIUpa U BHYTPEHHUX 3a/1a4 MaTEMaTUKU;
COBEpIICHCTBOBAHNE TEXHUKH BBIYMCIIEHUM;

* pa3BUTHE U COBEPIICHCTBOBAHUE TEXHUKHU alredpandeckux npeoOpa3oBaHUi, pelieHus] ypaBHEHUI, HEPaBEHCTB, CUCTEM;

* CUCTEMAaTH3aIis ¥ paCIIMpPEHUE CBEICHNUN 0 (PYHKIIUIX, COBEPIICHCTBOBAHUE IPaPUUECKIX YMEHHUI; 3HAKOMCTBO C OCHOBHBIMHU UACSIMHA U METOJIaMHU
MaTEeMaTHYeCKOro aHajln3a B 00beMe, MO3BOJISIONIEM HCCIeA0BATh AIeMEeHTapHble QYHKIUHU U pelIaTh IPOoCTeilne reoMeTpuieckue, Pu3ndeckue u
JIpyrue NpUKIaJaHbIe 3a/1a4u;

* pacIIMpeHHe CUCTEMBbI CBEJICHUI O CBOMCTBAX IUIOCKUX (PUTYp, CUCTEMAaTUYECKOE U3yUeHHE CBONCTB IPOCTPAHCTBEHHBIX TeJl, pa3BUTHE
MPEACTABICHUI O FTEOMETPUUECKUX U3MEPECHHUSIX;

® pa3BUTHUC Hpe,Z[CTaBJIeHI/Iﬁ 0 BCPOATHOCTHO-CTATUCTHUYICCKUX 3aKOHOMCPHOCTAX B OKPYXAIOIIECM MHUPC;

* COBEpILIEHCTBOBAHUE MAaTEMaTUYECKOTO Pa3BUTHS IO YPOBHS, MO3BOJISIONIETO CBOOOIHO MPUMEHSTh U3yUYeHHBIE (DAKTHI U METOABI IPU PEIICHUN
3a/1a4 U3 pa3InIHbIX Pa3esioB Kypca, a TakKe UCTIOIb30BaTh MX B HECTAHIAPTHBIX CUTYAIIHSIX;



d (bOpMI/IpOBaHI/Ie CHOCOGHOCTI/I CTpOI/ITB 1 UCCJICO0BATH HpOCTeI\/'ILHI/Ie MaTeMaTHU4YCCKUEC MOJICIIN HpI/I peLHeHI/II/I HpI/IKJ'IaI[HBIX 3a4a4, 3aa4 U3 CMCXKHBIX
JTVCHHUTUIAH, YTIyOJIeHHE 3HAHUH 00 0COOCHHOCTSX MPUMEHEHHUS MATEMaTHIECKUX METOIOB K MCCIIEIOBAHUIO IIPOIIECCOB U SIBJICHUI B MPHPOJIE
o01ecTBe

Ileau u 3axa4u 00yUeHU S

(opMupoOBaHUe MPEICTaBICHUH 00 UESIX U METOJ]aX MaTEMaTHKH; O MAaTEMAaTHKE KaK YHUBEPCAJIbHOM SI3bIKE HAayKH, CPEIICTBE
MOJCIIMPOBAHUS SABJICHUN U IIPOLIECCOB;

OBJIa/IeHHe YCTHBIM U MMMCbMEHHBIM MaTEMAaTUYECKUM S3bIKOM, MAaTEMAaTHUECKUMH 3HAHUSMHU M YMEHUSMHU, HEOOXOAUMBIMU JJIS1 U3yUCHUS
IIKOJIbHBIX €CTECTBEHHO - HAYYHBIX AUCLUIUINAH, U TPOAOIDKEHHS 00pa30BaHUs M OCBOSHUS M30paHHOM CEMaIbHOCTH HA COBPEMEHHOM YPOBHE;

Pa3BUTHE JIOTHYECKOTO MBIIIUICHUS, aITOPUTMHUYECKON KYIbTYPBI, IPOCTPAHCTBEHHOTO BOOOPAXKEHHS, PA3BUTHE MATEMATUYECKOTO MBIIIIICHHS
Y UHTYWULIUHU, TBOPYECKHUX CIIOCOOHOCTEH Ha YpOBHE, HEOOXOAUMOM ISl POJIOJIKEHUST 00pa30BaHMs U JJISi CAMOCTOSITEIILHOM IeATEIbHOCTH B 00J1aCTH
MaTEeMaTHKU U ee PUIOKEHUH B Oyaymiel npopeccnoHaIbHON 1eATEIbHOCTH;

BOCIIMTAHHME CPEICTBAMHU MAaTEMATUKU KYJIBTYPbI ITUYHOCTH: 3HAKOMCTBO C UICTOPUEH Pa3BUTHUS MAaTEMATUKH, dBOJIIOLUEH MaTEMAaTHYECKUX

I/I,Z[GI\/'I, IIOHUMAaHUC 3HAYUMOCTHU MAaTEMAaTUKU JJIA1 O6H.I€CTB€HHOFO nmporpecca.

3agauu:
cucreMaTrmni3anuia CBGI[GHPII’I O yucjaax,; HBY‘{GHI/IG HOBBIX BUJIOB UHCJIOBBIX BI:Ipa)KeHI/Iﬁ nu (bOpMy.]I, COBepLHeHCTBOBaHI/Ie HpaKTI/I‘IeCKI/IX HaBBIKOB
Y BBIYMCITHTEILHOW KYIbTYPBI, PACIIMPEHUE ¥ COBEPIICHCTBOBAHKE aIreOpandecKoro ammapaTa, cOpMHPOBAaHHOTO B OCHOBHOH IIIKOJIE H €r0

IMPUMEHCHUC K PCIICHHUIO MATEMATUYCCKHUX U HEMATEMATHYCCKUX 3aaa4;

paciidpeHue U CucTeMaTh3alus O0IKX CBeIeHnH 0 QYHKIHUAX, TOMOJHEHUE Kilacca N3ydaeMbIX (QyHKIUHN, HILTIOCTPALUs IIUPOTHI

npUMeHeHUs PyHKUUN U1 OMMCAHUS U U3YYEHUS PealbHBIX 3aBUCUMOCTEH;



pa3BUTHE MPEJICTABICHUN O BEPOSITHOCTHO-CTATUCTUUECKUX 3aKOHOMEPHOCTSAX B OKPY’KaIOIIEM MUPE, COBEPIIICHCTBOBAHNE

HHTCIUICKTYAJIbHBIX U PCUYECBBIX YMGHI/Iﬁ IIyTeEM O60l"aH_IeHI/I$I MAaTEMATUYCCKOI'O A3bIKA, Pa3BUTHUA JIOTUYCCKOI'O MBIIIIJICHU S,

3HAaKOMCTBO C OCHOBHBIMHU UACAMHU U MCTOJaMHU MaTCMAaTHYCCKOI'O aHaJIn3a.

MecTto npenmera B y4eOHOM IpoIecce.

MaremaTtrueckoe 00pa3oBaHUE UTPACT BAXKHYIO POJIb, KaK B IPAKTUYECKOM, TaK U B TyXOBHOM KU3HU oO1ecTBa. [IpakTuueckas ctopoHa
MaTeMaTH4eCcKOro o0Opa3oBaHus CBsi3aHa ¢ POPMUPOBAHUEM CIIOCOOOB AEATEILHOCTH, JYXOBHAs — C MHTEJUIEKTYaIbHBIM Pa3BUTHEM YEIOBEKA,
(dbopmMHupoBaHKEM XapakTepa u o01mei KyabTypbl. [IpakTuyeckas mose3HoCcTh MaTeMaTHKH O0YCIIOBJIEHA TEM, YTO €€ MPEIMETOM SIBIISIOTCS
(GbyHIIaMeHTaJIbHBIE CTPYKTYPBI PEAIbHOTO MHUpPA: IPOCTPAaHCTBEHHBIE (POPMBI M KOJIMYECTBEHHBIE OTHOIIEHUSI — OT IPOCTEHUIINX, YCBAaUBAEMbBIX B
HETOCPEJICTBEHHOM OTIBITE, /10 IOCTATOYHO CIIOKHBIX, HEOOXOAUMBIX JUISl Pa3BUTHSI HAYYHBIX U TEXHOJIOTMYECKHX Heil. be3 KOHKpeTHbIX
MaTeMaTHYeCKUX 3HaHUH 3aTPYAHEHO MOHUMaHUEe IPUHLIUIIOB YCTPONUCTBA U HCIIOIb30BaHUS COBPEMEHHON TEXHUKH, BOCIIPUATHE U HHTEPIPETALUs
pa3Ho00pa3HOi COIMaTbHON, SKOHOMUYECKOH, MOMTHYECKOW HHPOopMaLnu, ManodGGeKTUBHA MTOBCETHEBHAS IPAKTUYECKas eI TeIbHOCTh. Kaxnomy
YeJI0OBEKY B CBOEH KU3HU MPUXOIUTCS BBINOIHATH JOCTATOYHO CIOYKHBIE PacyeThl, HAXOAUTDH B CIIPABOYHUKAX HYKXHbIE ()OPMYJIIBI U TPUMEHSITD UX,
BJIAJICTh MPAKTHUYECKUMH MTPHEMaMH T€OMETPUIECKUX U3MEPEHHI U IIOCTPOCHUH, YUTAaTh HH(POPMAIUIO, TPEICTABICHHYIO B BUAY TAOJUI], TUArpaMM,
rpaduKoB, MOHUMATh BEPOSITHOCTHBIN XapakTep Cay4yailHbIX COOBITUM, COCTABIISTh HECIOKHBIE AITOPUTMBI U JP.

be3 6a30Boit MaTeMaTH4ecKOi MOATOTOBKM HEBO3MOKHO CTaTh 00pa30BaHHBIM COBPEMEHHBIM YeJIOBEKOM. B IIKoJIe MaTeMaTHuKa CIIy>KUT OMTOPHBIM
IPEAMETOM IS U3yYEeHUS] CMEKHBIX AUCHUITIMH. B mOCIemKonbpHON )KU3HN pealbHOM HEOOXOAMMOCTBIO B HAIIIK JTHU SIBJISICTCS HEIIPEPHIBHOE
oOpa3zoBanue, 94T0 TpeOyeT MOTHOIICHHOH 06a30B0i 00IIe00pa3oBaTeIbHON MOITOTOBKH, B TOM YHCIIE M MaTeMaTu4eckoid. M HakoHelr, Bce OobIie
CTIEIIATIbHOCTEH, T/Ie HEOOXOJMM BBICOKHI YPOBEHb 00pa30BaHMsI, CBSI3aHO C HEMOCPEACTBEHHBIM IPUMEHEHHEM MaTeMaTHKH (3KOHOMHUKa, On3HeC,
¢uHaHCHI, (U3MKa, XUMUS, TEXHUKA, MH)OpMaATHKa, OMOJIOTHS, IICUXOJIOTHs U JIp.). TakuMm 00pazoMm, paciupsieTcs Kpyr MIKOJIbHUKOB, /I KOTOPBIX
MaTeMaTuKa CTAHOBUTCS 3HAUYMMBIM IIPEAMETOM.

JIJIst )KU3HU B COBPEMEHHOM OOIIECTBE BAXKHBIM SBJISACTCS (POPMUPOBAHUE MATEMATHICCKOTO CTHJIS MBITIICHUS, TIPOSBIISIONICTOCS B ONIPE/ICIICHHBIX
yMCTBeHHBIX HaBBIKAaX. B HpOL[GCCG MaTeMaTI/I‘-IeCKOI\/'I ACATCIIBHOCTHU B apCGHaJI HpI/IeMOB U METOA0B YCJIOBCUCCKOI'O MBIIIJICHUS €CTCCTBCHHBIM
00pa3oM BKITIOYAIOTCS UHIYKIHS B ISTYKITHs, 0000IICHIE M KOHKPETU3AIIMSI, aHAJIN3 U CHHTE3, KJIacCU(UKAIU U CUCTEMaTH3aIus, abCTparupoBaHue
u a"ajorus. OObEKThl MaTEMAaTHUECKUX YMO3AKIIOUCHUH U MTPaBUiIa UX KOHCTPYUPOBAHUS BCKPHIBAIOT MEXaHU3M JIOTMYECKHX TTOCTPOCHHUH,



BbIpabaThIBAIOT yMEHUS (OPMYINPOBATh, 0OOCHOBBIBATH M TOKA3bIBATh CYKJICHH, TEM CaMbIM Pa3BHBAIOT JIOTMYECKOE MBIIIICHHE. Benyias pons
MPUHAIICKUT MaTeMaTUKe B (POPMUPOBAHUH AITOPUTMUYECKOTO MBIIIJIEHNUS U BOCIUTAHUU YMEHUH AEHCTBOBATH IO 3aJJaHHOMY aJITOPUTMY U
KOHCTPYMPOBAaTh HOBBIC. B X0/1€ pemenus 3a1a4 — OCHOBHOM y4eOHOH eATEIbHOCTH Ha YPOKaxX MaTeMaTHKH — Pa3BUBAIOTCS TBOpUECKask U
IIPUKJIAHAs CTOPOHBI MBIIIICHUS.

OOyueHnne MaTeMaTHKE Aa€T BO3MOXKHOCTh pPa3BUBaTh Y yYallIUXCsl TOUYHYIO, SKOHOMHYIO U MH(GOPMAaTUBHYIO pedb, yMEHHE OTOMpaTh Hanboiee
MOIXOJISAIINE SI3BIKOBBIE (B YACTHOCTH, CHMBOJIMYECKHE, Tpaduueckre) cpeacTna.

Maremarnueckoe 00pa3oBaHHE BHOCUT CBOM BKJIAJ B (hOPMHUPOBAHKE OOIICH KyIbTyphl YesioBeKa. HeoOX0oaMMbIM KOMIIOHEHTOM 001l KYJIbTYpPHI B
COBPCMCHHOM TOJIKOBAHUMU SABJIACTCA 06mee 3HAKOMCTBO C METOAAaMU ITO3HAHUA I[eﬁCTBHTeHBHOCTH, mpeaAcCTaBJICHHUC O NPCAMETE U MCTOAC
MaTEMaTHKH, €0 OTIMYHUS OT METOJIOB €CTECTBEHHBIX U TYMaHUTAPHBIX HAYK, 00 OCOOCHHOCTSIX MPUMEHEHHS MaTEMATUKH ISl PEIICHUS] HAYYIHBIX
MPUKJIAAHBIX 331a4.

N3yuenne MaTeMaTUKU CIIOCOOCTBYET ICTETUYECKOMY BOCIIMTAHUIO YEIOBEKA, TIOHUMAHUIO KPACOTHI U U3AIIECTBA MATEMaTHUECKUX PACCYXKAECHUM,
BOCTIPHSATHIO TEOMETPUUECKUX (POPM, YCBOCHUIO HJIEM CHMMETPUHU

MesknpeamMeTHble CBSI3H

Maremaruka, HeOCTIOpUMO, SABJSIETCS PyHIaMEHTATbHON HAyKOW M IMEET IHUPOKOE MPUMEHEHUE B CAMBIX PA3JIMYHBIX 00IACTSIX HAYKH U TEXHUKH.
Cpenu MIKOJIBHBIX MPEIMETOB OHA SBJISIETCS 0a30i U MPEIMETOB €CTECTBEHHOTO LIMKJIa. Takue TeMbl, Kak JAeHCTBHS ¢ OOBIKHOBEHHBIMH U
AECATHYHBIMH APOOSIMH, CTeTIeHH, HOPMYIIbI, QyHKIMK, MacITad, ypaBHEHHS IIMPOKO IPUMEHSIOTCS IIPH PEIICHUH PAaKTHYECKUX 3a1a4 Gpru3nky,
XUMHUH, OMOJIOTHH, Teorpaduu, acTpOHOMUH, UHPOPMATUKH, IKOHOMHUKH.

IIpenMeTsl ecTeCTBEHHO-MAaTEMaTUYECKOT 0 IIUKJIA JAIOT yJalllUMCs 3HaHHs O )KMBOW M HEKUBOM IPUPOJE, O MAaTEPUAIIBHOM €IMHCTBE MUPA, O
IIPUPOJHBIX PECypCax U UX UCIIOIb30BAHUM B XO3AMCTBEHHOM JEATEIIBHOCTU YEJIOBEKA.

OO6mue yueOHO-BOCTIUTATENBHBIE 33aUd ITHX MPEIMETOB HANIPABIIEHBI HA BCECTOPOHHEE TAPMOHUYHOE PA3BUTHE JTUYHOCTH. BaxHEHIIUM yCcITOBHEM
pelIeHns 3TUX OOLINX 3a]a4 SBJISETCS OCYIIECTBICHUE U PA3BUTHE MEXKIIPEAMETHBIX CBA3EH MPEAMETOB, COrNIACOBAaHHON padOThl yuUTeNei-
MPEAMETHUKOB.



N3ydeHne Bcex NpeMETOB ECTECTBEHHOHAYYHOT'O IIMKJIa TECHO CBSI3aHO ¢ MaTeMaTukoi. OHa aeT yJaluMcsl CUICTEMY 3HaHUN U YMEHUH,
HEOOXOAMMBIX B TOBCEITHEBHOMN >KU3HU U TPYAOBOH JEATEILHOCTH YEJIOBEKA, & TAK)KE BaKHBIX JUISI U3Y4YEHUS CMEXHBbIX ITpeameToB. Ha ocHoBe
3HaHU 110 MaTeMaTUKE B TIEPBYIO ouepeb GOPMHUPYIOTCS OOIIECPEIMETHBIE PACUETHO-U3MEPHUTEIbHBIC YMEHUs. [IpeeMCTBEHHBIE CBSI3U C KypcaMu
€CTECTBEHHOHAYYHOT'O LIMKJIA PACKPHIBAIOT IPAKTUYECKOE IPUMEHEHNE MATEMaTHUECKIX YMEHHUH U HaBBIKOB. DTO CIIOCOOCTBYET (POPMUPOBAHUIO Y
y4aluxcs LEeJIOCTHOT0, HAYYHOI'O MUPOBO33PECHHUS.

Oco0eHHOCTH OpraHu3anum y4e0HOro npoiecca

Baxxnyto poisib B yueGHOM Ipoliecce UrpatoT GopMbl OpraHU3aluu 00yueHHs WM BUbI 00yUeHHsl, B Ka4eCTBE KOTOPBIX BBICTYMAIOT YCTONYNBbBIE
CHIOCOOBI OPTaHU3AINH MTEAArOTUYECKOTO MPoIIecca.

OcHoBHOI (hopMOY OpTraHU3aIMH Y4eOHO-BOCTIMTATEILHOW PA0OTHI C YYAITUMHUCS B IIIKOJIE SBISIETCS YPOK ( YPOK O3HAKOMIICHHUS C HOBBIM
MaTepHalioM, YPOK 3aKpeIUICHUS U3YYEHHOT0, YPOK MPUMEHEHHs 3HAHUH 1 yMEHU, ypOoK 0000IIEHHs U CHCTeMaTH3allui 3HaHHUH, YPOK MIPOBEPKH U
KOPPEKIIUK 3HAaHUN U YMEHHI, KOMOMHUPOBAHHBIN YPOK) , OJTHAKO, HAYMHAS C 7 KJIacca, MOTYT OBITh HCTIOJIb30BAaHbI U APYTHe (GOPMBI OOYICHHUS.
[TpumeHeHne pa3HOOOPA3HBIX, HECTAHIAPTHBIX (POpM 00yUEHHSI JOJDKHO B MIEPBYIO OYepe/ib COOTBETCTBOBATH MHTEIUIEKTYaJIbHOMY YPOBHIO Pa3BUTHS
00y4aroIuXCcsl U UX MCUXOJIOTUYECKUM 0COOEHHOCTSIM.

K HecrangapTHbIM popmMaM 00ydeHHS MATEMAaTHKHU B IIKOJIE OTHOCSATCS: JIEKIIUH, CEMHHAPBI, KOHCYJIbTALUH, SKCKYPCUH, KOH(PEPEHINH, TPAKTUKYMBI,
JIeJIOBBIE UIPBI, AMJAKTUUYECKUE UTPbI, YPOKH-3a4eThl, paboTa B Ipynmnax.

He menee BaykHBI M pOPMBI KOHTPOJISE 3HAHUM, YMEHUH, HAaBBIKOB (TEKYILUH KOHTPOJIb, IUATHOCTUYECKUN, pyOeKHBIH, UTOTOBBII). DOPMBI TAKOTO
KOHTPOJIS TAK)KE Pa3IMUHbl. DTO MOT'YT OBITh U KOHTPOJIbHBIE PAOOTHI, M CAMOCTOSITEIbHBIE JOMAIIHKUE PaOOThI, U 3alUTa pedepaToB U MPOEKTOB, U
MIEPEBOIHBIC IK3aMEHBI, U MHAWBUIyaIbHOE co0eceI0BaHNe, TMarHOCTUYECKHE Pa0OTHI, @ TAKKe KOMIUIEKCHOE COOECeJOBAaHNE U 3aIlIUTa TEMBI.

Jliig pa3BUTHUS y ydalIUXcs HHTEpeca K M3y4aeMoMy MPEAMETY U, KaK CIIEACTBHE, MOBBIIIEHUS Ka4eCTBa 3HAHUM HUCIIOJIb3YIOTCS COBPEMEHHbBIE
WHHOBAIIMOHHBIC TEXHOJIOTHH TaKHe, KaK:

TexHomnorus ypoBHeBoil nuddepeHmanum o0ydeHus

TexHomorus nmpoo6IeMHO-Pa3BUBAIOIIETO O0YICHUS



310poBbe-cOeperamIre TEXHOIOTHH
TexHomoruu coTpyaHU4eCTBa
UrpoBbie TeXHOTOTUHN

O01mevyeoHbie YMEHNS, HABBIKH M CIIOCOOBI AeTeILHOCTH. Y HUBEPCAJILHbIC VUEeOHbIE TeHCTBUS.

B xoze nzyueHust MaTeMaTuky B IPOGHIEHOM Kypce CTapIIei IIKOJIbI yyaliuecs MpoJ0KA0T OBJIaIeHHe pa3HOOOpa3HBIMH CITIOCOOaMuU
NESTeNbHOCTH, IPUOOPETAIOT U COBEPIIEHCTBYIOT OIBIT

IMPOBCACHUA NOKA3ATCIIBbHBIX paCCYX(HCHHﬁ, JIOTHYECKOr0 000CHOBAHUS BBIBOJOB, UCITIOJIB30BAHUSA PA3JIMYHBIX A3BIKOB MATCMATHUKU IJIA

WUTIOCTPAINK, HHTEPIPETalliK, aprTyMEHTAllUU U I0Ka3aTeIbCTBa;

peLIeHNs IIMPOKOTo Kiacca 3a1a4 U3 pa3IndHbIX Pa3zesioB Kypca, IOUCKOBOM U TBOPUECKOM AEATEIbHOCTU IIPU PELLICHUH 337a4 OBBIIEHHON

CJIOKHOCTH U HCTHUIIOBBIX 3aJa4,

IJIAHUPOBAHUS U OCYIIECTBICHUS aITOPUTMUYECKOMN NEATEIBHOCTHU: BBIITOJIHEHHUS U CAMOCTOSATEILHOIO COCTABICHUS AJITOPUTMUYECKUX
NPEANUCaHuil U MHCTPYKIUN Ha MaTEMaTHYECKOM MaTepHualie; UCIIOJIb30BaHUS M CAMOCTOSATEIILHOTO COCTaBICHUS (POPMYI HAa OCHOBE 000O0IIEHUS

YAaCTHBIX CIy4aeB M PE3yJIbTATOB SKCIIEPUMEHTA; BBIIIOJIHEHHSI paCU€TOB MPAKTUUYECKOT0 XapaKTepa;

MOCTPOCHUA U UCCIICAOBAHUA MATCMATHYCCKUX MO,Z[GHGﬁ AJI OIMMUCAHUSA U PCIICHUA MMPUKIIAIHBIX 3a/1a4, 3a1a4 U3 CMCKHbBIX JUCIHHUIIINH U

peaIbHOM JKU3HU; MPOBEPKH U OIICHKH PE3YJITaTOB CBOCH PabOThI, COOTHECEHHUS UX C MTOCTABICHHOM 3a/1a4eil, C IMYHBIM KU3HEHHBIM OIBITOM;



CaMOCTOATEIIbHON PabOThl C UICTOYHUKAMH HH(GOPMAIINH, aHaJIN3a, 0000IIEHUS U CUCTEMATHU3aIuU TIOJYIeHHOW HH(OpMaInu,

HHTCTPHUPOBAHUSA €C B JIMIHBIN OITBIT.

B xozae ocBoeHus cofepkaHusi MAaTEMaTHIECKOTO 00pa30BaHMs yUaIlHecs OBJIAICBAIOT CUCTEMOM JIMYHOCTHBIX, PETYIATUBHBIX, TO3HABATEIIbHBIX,
KOMMYHHKATHUBHBIX YHUBEPCAIBHBIX YU€OHBIX NCHCTBUM, TOCTPOCHUS M UCCIIEIOBAHUS MATEMATUYECKUX MOJICNICH AJIsl OMIMCAHUS U PEIICHUS
MPUKIIATHBIX 3a/1a4, 3a71a4 U3 CMEKHBIX JUCITUTUINH;

BBITIOJIHEHUE U CAMOCTOSITEIbHOE COCTABIICHNE aITOPUTMUYECKUX TPEANUCAHUN U UHCTPYKLIUM Ha MaTeMaTUUYE€CKOM MaTepurase; BHIIOJIHEHUS
pacyeToB MPAKTUYECKOTO XapaKTepa; UCIOJIb30BAHUS MaTeMaTHUeCKUX (OPMYJ U CAMOCTOSITEILHOTO COCTaBJIeHUs (DOPMYI Ha OCHOBE 0000IIEHUS
YaCTHBIX CIy4YaeB U HKCIIEPUMEHTA;

camMocCTosITeNIbHas paboTa ¢ UCTOYHMKAMHU HHGOpMAIK, 0000IIEHNS U CUCTEMaTU3allUU OJTydeHHOW HH(OpMaLuK, UHTETPUPOBAHUS €€ B JTUUHBII
OTIBIT;

IMPOBCACHUEC NOKAa3aTCIbHBIX paCCY)I(,I[eHPlﬁ, JIOTHYECKOr0 000CHOBaHUS BBIBOJOB, PA3JIMUYCHUSA JOKA3aHHBIX U HEAOKa3aHHBIX YTBer(HCHHﬁ,
APTYMCHTUPOBAHHBIX 1 SMOIUOHAJIBHO y6€I[I/ITeJIBHBIX Cy)K,Z[GHHﬁ;

CaMOCTOATCIIbHAA U KOJUICKTUBHAA ACATCIIbHOCTD, BKIIFOYCHHA CBOUX PC3YJILTATOB B PC3YJILTATHI paGOTH rpymibl, COOTHECCHUC CBOCTO MHCHUS C
MHCHUEM JPYIrUX YUaCTHHUKOB yqe6H0ro KOJUICKTHBA 1 MHCHHUEM aBTOPUTCTHBIX HCTOYHHUKOB.

pa3BUTHE y 00YUAIOMIUXCS CTOCOOHOCTH K CAaMOCO3HAHUIO, CAMOPA3BUTHIO U CAMOOTIPE/ICIICHUIO;

(hopMHUpPOBaHKE JTUYHOCTHBIX IIEHHOCTHO-CMBICJIOBBIX OPHEHTHUPOB M YCTAHOBOK, CITOCOOHOCTH MX HUCIIOJIL30BaHMS B yUeOHOM, TO3HABATEIHHOM
Y COUMAIBHOM MPAKTUKE;

CaMOCTOSATEIILHOTO TIJIAHUPOBAHUS U OCYITICCTBIICHUS YU€OHOH ACSITEIHPHOCTHA U OpraHu3aIui y4eOHOTO COTPYITHHUYECTBA ¢ TejaroraMu 1

CBEPCTHHUKAMH, K MIOCTPOCHHUIO HHIMBUTyaJIbHOM 00pa30BaTEeIbHON TPAEKTOPHUU;



(dbopmMupoBaHHE Yy 00yJArOIINXCS CUCTEMHBIX MPEICTABICHUI U OIBITa IPUMEHEHHUST METO/IOB, TEXHOJIOTUH B (HOpM OpraHU3aIiK TPOSKTHON H
y4e0HO-HCCIIeIOBATEIbCKON ACSITENLHOCTH JUIS TOCTHKEHUS MPAKTUKO-OPUEHTUPOBAHHBIX PE3yIbTaTOB 00Pa30BAHMS;
(dhopMHpOBaHHE HABBIKOB pa3pabOTKH, peau3aliy U 00IIECTBEHHOM MPEe3eHTAIINN 00YJAOIIMMHUCS PE3YIbTaTOB UCCISAOBAHNUS,

WH/IMBUYAIbHOTO MTPOEKTA, HAIIPABJICHHOTO HA PEIICHNE HAYYHOU, JINYHOCTHO | (MJIM) COLMAIBHO 3HAYUMOHN TPOOIEMBI.
CoaepskaHue NporpamMMabl

IloBTOpenue (44)

JeiicrBuTenbHbIe yncaa(l6y)

Harypanbnsie u niensie yucna. lenumocts uncen. OcHOBHas TeopeMa apu(METHKY HATypaldbHBIX uncen. ParmoHaibHbIe, HppallioHaIbHBIC,
JEeHUCTBUTENbHBIE YHUCIIA, YUCIIOBas MpsiMast. YKclIoBbIE HEPABEHCTBA. AKCHOMATHKA JEHCTBUTENbHBIX yncend. Moaynb AeiCcTBUTENBHOTO yncia. Meroa
MaTeMaTUYECKON MHIYKIIUH.

YucsoBble pyHknuu (114)
Omnpenesnenre YuciIoBOl (PYHKIMHU, CIIOCOOBI ee 3aJaHusl, cBoiicTBa QpyHKIuil. [lepuonnyeckue u oopaTHbie QyHKIUH.

Tpuronomerpuuyeckune pynkuun (3049)

UwucoBast OKpyKHOCTh Ha KOOPAMHATHOM MITOCKOCTH. CHHYC ¥ KOCHHYC. TaHTeHC ¥ KOTaHTeHC. TpuroHoMeTpuieckrue QyHKIIMH YUCITIOBOTO
aprymenTa. Tpuronomerpuueckue QyHKIIUU YTIIOBOTO apryMeHTa, UX CBOMCTBaA U rpaduku. CxxaTue U pacTsyKeHHe rpaMKOB TPUTOHOMETPHUYECKUX
¢dbyakumii. OOpaTHBIE TPUTOHOMETPUYECKHE (DYHKITHH.

Tpuronomerpnueckue ypapuenus (124)
IIpocreiire TPUrOHOMETPUYECKUE YpaBHEHUA. MEeTOIbI pellieHNs TPUTOHOMETPUYECKUX YPAaBHEHUI: BBEICHUE HOBOM IIEPEMEHHOM, Pa3I0KEHUE HA
MHOKHTENH, ONHOPOAHBIE TPUTOHOMETPUYECKUE YPABHCHMUS.

IIpeodpa3oBanue TPUTOHOMETPHUYECKUX BhIpa:KeHUIl (264)

@opMyITbl CI0KEHUS, IPUBEICHUS, TBOMHOTO apryMeHTa, NOHMXKeHus ctereHu. [Ipeobpa3zoBanne cyMMBbl TPUTOHOMETPUYECKUX (PYHKIUIL B
npousBeneHue. [IpeoOpazoBanye MPOU3BEACHUN TPUTOHOMETPUUECKUX (DYHKIMI B CyMMBbI. METOIBI pEIIeHUs] TPUTOHOMETPUIECKUX YPAaBHEHHI
(mponomxeHue).



KommuiekcHsble ynca (124)

KommiekcHble uncna u apugmMeTndeckue onepannu HaJl HUMUA. KoMIuiekcHbIe yncia u KOOpIMHaTHAs TIOCKOCTh. TpuroHoMerprudeckas hopma
3alMCH KOMIUIEKCHOTO urcia. KoMIUieKCHbIe Yncia 1 KBajJpaTHbIe ypaBHEHHs. Bo3BeeHHEe KOMILJICKCHOTO YKCIia B CTeneHb. M3Biedyenue
KBaJIPaTHOTO U KyOHMUYECKOT0 KOPHS U3 KOMILICKCHOTO YUCIIa.

IIpousBoanasn (354)
OmnpeneneHne YUCIOBOU MOCIEIOBATEILHOCTH U CIIOCOOBI e 3amannsi. CBONCTBA YUCIIOBBIX TIOCIEIOBATEIIHHOCTEH.

Onpenenenne npenaesa nociaeaoBareabHOCTH. CBOMCTBA CXOAIINUXCS MOCIEI0BATEIbHOCTEN. Bolunciienre nmpeaenos nocienoparenbHocTeid. Cymma
0ECKOHEYHOW T€OMETPHUECKON TPOTPECCUH.

[Ipenen pynkmuu Ha 6eckoHeunocTu. [Ipenen dpynkmuu B Touke. [Ipupamenne aprymenTa. [Ipupamnienue GyHKINAA.

3anauu, NPUBOAIINE K TIOHATHIO MPOU3BOAHOMN. OnpeaeneHre Nporu3BOIHONW. ANTOPUTM OTBICKaHUS MPOU3BOAHON. Popmyibl tuddhepeHIupoBaHUS.
[TpaBuna quddepennuponanus. [lonsTre mpousBoaHOM n-ro Topsaka. Juddepennuposanne cnoxnon Gpyakmuu. Jnddeperiupopanre ooOpaTHOM
¢byHKIMH. YpaBHEHHE KacaTeIbHON K rpaduKy QYHKIMH. AJITOPUTM COCTABJICHHs ypaBHEHHsI KacaTelnbHOH K rpaduky ¢pynkuuu y = f(X).
[IpuMeHeHne MPOM3BOTHOM JIsT JOKA3aTeIbCTBA TOXKACCTB M HepaBeHCTB. [locTpoenne rpadukoB pynkuwmii. [[pumMeHeHe MpOU3BOIHON IS
OTBICKaHUsI HAMOOIBIINX U HAUMEHBIINX 3HAYCHUN HEMPEPHIBHON (DYHKITUU HA MPOMEKYTKE. 3a/1a4i Ha ONTHMH3AIHIO.

KomounaTopuka u BepositHocTh (104)

[TpaBuno ymuoxenus. [lepectanoBku u pakropuainsl. Beioop HeckobkuX 35eMeHToB. CoueTanus u pazMenienus. buaom Hetorona. Cinyuaiinbie
COGBITI/IH " UX BCPOATHOCTH.

IHoBTOpenue (144)

Bcero -170uacos.



Pe3yabTaThl IpoLecca 00VUeHHsI

B pe3yabTare u3yueHusi MATEMAaTHKH HA NPO(PUILHOM YPOBHE YYEHHK /10JIKEH

3HATH/TIOHUMATh

3HAQYCHHUE MATEMAaTUYECKOM HAYKH IS PEIICHMS 3a]1a4, BO3SHUKAIOIIUX B TEOPUH U MPAKTUKE; LIUPOTY U OTPAaHUYECHHOCTh IPUMEHECHUS
MaTeMaTHUYeCKHX METOJIOB K aHATN3Y M MCCIICIOBAHUIO TIPOIIECCOB U SIBJICHUW B MPUPOJIC U 0OIIECTBE;

3HAaYeHHUE MPAKTUKH U BOMPOCOB, BOZHUKAIOIIUX B CAMOM MaTeMaTuke, Ui GOopMHUpPOBaHUS U pa3BUTHS MaTEMaTHUECKON HAYKH;

HUACHU PACHIUPCHUA YU CIOBbBIX MHOKCCTB KakK criocoba MOCTPOCHUA HOBOT'O MAaTCMATUYCCKOI'O allliaparta Ajid pCIuCHU MMPAKTUYCCKUX 3a1a4 U
BHYTPCHHUX 3a1a4 MaTCMAaTHKH,

3HAa4YCeHHUE UJIeH, METOJIOB U PE3yJIbTaTOB alNreOpbl U MaTEMAaTHUECKOTO aHAJIN3a JJIsl IOCTPOCHUS MOZIETICH peabHBIX MPOLIECCOB M CUTYAIIHIA;

YHHUBEPCAJIbHBIN XapaKTep 3aKOHOB JIOTUKM MaTEMaTHYECKUX PACCYXKIAECHUH, UX MPUMEHUMOCTh B Pa3IMYHBIX 00J1aCTAX YETOBEUECKON JAEATEIbHOCTH;

paznuune TpeOOBaHUM, MPEIbIBISEMBIX K JOKA3aTeILCTBAM B MATEMATHUKE, €CTECTBEHHBIX, COITMAIbHO-YKOHOMHYECKHX U TYMAHUTAPHBIX HayKax, Ha
MIPaKTHUKE;

BEPOATHOCTHBIX XapaKTEP Pa3IMYHBIX MPOLIECCOB U 3aKOHOMEPHOCTEN OKPY’KAIOILEr0 MUpA.

YucsioBble U OYKBeHHbIE BbIPAKEHHA

Ymers:

BBITIOJHATH apu(MeTHYecKue IeHCTBUS, COYeTast YCTHbIE M MMCbMEHHbIE PUEMbl, TPUMEHEHNE BHIUNCIUTEIbHBIX YCTPONUCTB; HAXOAUTh 3HAUECHUS
KOpHA HaTypaHLHOﬁ CTCIICHU, CTCTICHU C pallMOHAJIbHBIM ITOKA3aTCJICM, UCITOJIb3Ys ITPU HCOGXOI[I/IMOCTI/I BBIYUCIIUTCIIBHBIC yCTpOﬁCTBa; II0JIB30BaThHCA
OIIEHKOUN Y MPUKHUIKON MIPU MPAKTUYECKUX pacyeTax;



MNPUMCHATH NOHATHUSA, CBA3AHHBIC C ACIIMMOCTBIO IEJIbIX YUCCII, IPU PCIICHUU MAaTCMATUYCCKUX 3a1a4;
HaxXOJUTb KOPHU MHOT'OYJICHOB C O,Z[HOI>'I HepeMeHHOI\/'I, pacKiIagblBaTb MHOT'OYJICHBI HA MHOXHUTCIIN,

BBITIOJIHATH ACUCTBUSA ¢ KOMIUIEKCHBIMH YHCJIAMM, ITOJIB30BATHCA TEOMETPUYECKOM MHTEPIPETalMel KOMIUIEKCHBIX YHMCE, B IPOCTEUIINX CIIyqasx
HAaXO/UTh KOMIUJIEKCHbIE KOPHU YPaBHEHUH C JeMCTBUTENLHBIMU K03 puinenTamu;

MIPOBOAUTH NMPEOOPA30BAHMSI YUCIOBBIX U OYKBEHHBIX BBIPAKEHUH, BKIIOYAIOIIUX TPUTOHOMETPUUECKHE (DYHKIINU.

Hcmons3oBaTh HpI/IO6peTeHHBIe 3HaHUA U YMCHUA B HpaKTquCKOﬁ JCATCIBHOCTHU U HOBCCILHGBHOﬁ KU3HU TJIs

MPAKTUYECKHX PacdyeToB Mo (GopMyinam, BKI0Uas (GopMyIibl, CoAepKalie TPUroHOMeTpuYeckre (QyHKIMH, TIPU HEOOXOUMOCTH UCTIOIb3Ys
CIIPaBOYHBIC MAaTEPHaIbl U IPOCTEUIINE BBIYMCIUTENBHBIE YCTPONCTBA.

DYyHKUMH U TPapuKu

YMmerhb
OTpeeATh 3HaUeHne (QYHKIIMHU 110 3HAYCHHUIO apryMEHTa IIPH Pa3IMUHbIX CIIoco0ax 3aanusi GyHKITUH;

CTPOUTH TPaPUKH U3YIEHHBIX (PYHKIUI, BBIMOIHATH MPeoOpa3oBaHus rpauKoB;
OMHCHIBATh MO rpaduKy U 1o GpopMyIie oBeIeHNE U CBONCTBA (DYHKITHIA;
pelaTh ypaBHEHHsI, CUCTEMbl YPaBHEHHI, HEpaBEHCTBA, HCIIOJIb3Ys CBOMCTBA (DYHKIIMH 1 MX TpapHuuecKue MpeIcTaBICHHS;

Hcmons3oBaTh HpI/IO6peTeHHBIe 3HaHUA U YMCHUA B HpaKTquCKOﬁ JCATCIBHOCTHU U HOBCCILHGBHOﬁ KU3HU TJIs



OIMCAHMS U MCCIIeIOBAHUS C TIOMOIIBIO (PYHKITUI peabHbIX 3aBUCUMOCTEH, IPEICTaBICHHS UX IPadUIeCcKH;

MHTEpIpEeTaluy TpaguKOB peaTbHBIX MPOIECCOB.

Hayana MaTeMaTH4eCKOr0 aHAJIH3a

YMmerh
HaxOJUTh CYMMY O€CKOHEYHO yOBIBAIOIIECH r€OMETPUIECKUI TTPOTPECCHH;

BBIYUCIISATH IPOU3BOIHBIC 3JIEMEHTAPHBIX (PYHKIUI, TPUMEHSS MpaBUIIa BBIYUCICHUS IPOU3BOIHBIX, CTIOIb3Ys CIIPAaBOYHBIE MaTEPUAIbI;
uccleoBaTh (PYHKIUHM U CTPOUTH UX IPa(UKH € TOMOLIbIO POU3BOJHOM;
pelaTh 3a/1a4uu ¢ IPUMEHEHUEM YPaBHEHHsI KacaTeNIbHOU K rpaduKy QyHKINH;

peumaTh 3ala4 Ha HAXOKIACHUC HanOOJIBIIEr0 U HAUMEHBIIIETO 3HAYEHUS (byHKI.[HH Ha OTPC3KCE;

Hcnonp3oBaTh HpI/IO6peT€HHBIC 3HAHUSA U YMCHUS B HpaKTquCKOﬁ ACATCIIbHOCTH U HOBCCHHGBHOﬁ KHU3HU OJI1

pEeIICHUA T€OMCTPUUICCKUX, (bI/ISI/ILIeCKI/IX, OKOHOMHYECCKUX WU APYIUX MPUKIAIHBIX 3aaa4, B TOM YHCJIC 3a/la4 Ha HauOOJIbIINE U HAMMEHBIIINE 3HAUCHHS
C IPUMCHCHUECM aIlllapaTa MaTCMAaTHYCCKOI'0 aHajin3a.

YpaBHeHUs M HEPABEHCTBA

YMmerh
pemaTh paliMoOHAIbLHBIE ¥ TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, UX CUCTEMBI,



JIOKa3bIBaTh HECJIOXKHBIE HEPABEHCTBA,

peunaTh TEKCTOBBIE 3a7]a4M C IIOMOIIBIO COCTaBICHUS YPABHEHUH, U HEPABEHCTB, MHTEPIIPETUPYS PE3yIbTaT C y4€TOM OTPAaHUYCHUH YCIOBUS 3a/1a4U;
n300pakaTh Ha KOOPIAMHATHOM MJIOCKOCTH MHOXKECTBA PEIIEHUI ypaBHEHUI ¥ HEPABEHCTB C IBYyMsI IEPEMEHHBIMU U UX CUCTEM.

HaXO/UTh NPUOIIKEHHBIE PEIICHHs YPaBHEHHUH U MX CHCTEM, UCIIOJIb3Yys IpaduuecKuil METO;

peliaTh ypaBHEHUs, HEPaBEHCTBA U CUCTEMBI C TPUMEHEHHEM I'padUueCcKuX MpeCcTaBlIeHUN, CBOUCTB (QYHKIUI, TPOU3BOIHOI;

Hcmons3oBaTh HpI/IO6peTeHHBIe 3HaHUA U YMCHUA B HpaKTquCKOﬁ JCATCIBHOCTHU U HOBCCI[HGBHOﬁ KU3HU TJIs1

MMOCTPOCHUSA U UCCIICAOBAHUSA HpOCTefILLIHX MaAaTEMATHYCCKUX MO,Z[GHGﬁ.

DJieMeHThl KOMOMHATOPUKH, CTATUCTUKHU U TEOPUH BEPOSITHOCTEIH

Ymersn:

pemiaTs mpocTeiiie KOMOMHATOPHEIE 331a4U METOZIOM iepedopa, a TakKe C UCIOIh30BaHUEM H3BECTHBIX opMyI, TpeyroabHuka [lackans;
BBIYUCIIATH KO3 dunreHTsl 0mHoMa HeroToHa o gopmyie u ¢ ucnosnp3oBanueM TpeyroipHuka [Tackans;

BBIYUCIIATH, B HpOCTGﬁHIHX ClIydasax, BCPpOATHOCTH COOBITHI HA OCHOBE nmoacucTa 4ucijia ncxoaos.

Hcnonp3oBaTh HpI/IO6peT€HHBIC 3HAHUSA U YMCHUS B HpaKTquCKOﬁ ACATCIIbHOCTH U HOBCCHHGBHOﬁ KHU3HU OJI1

aHaJIM3a pCajIbHBIX YHCIOBBIX JAHHBIX, IPCACTABJICHHBIX B BUAC AUarpaMMm, l"pa(bI/IKOB;



aHaJIn3a HH(bOpMaL[I/II/I CTATUCTUYCCKOI'0 XapaKTepa.

Kpurtepun u HopMbI OLIeHKM 3HAHUI, YMEHUH M HABBIKOB 00y4aK0 U XCS
1o ajredpe U HAYAJIaM aHAJIU3A

1. OneHKa NMCbMEHHBIX KOHTPOJIbHBIX PadoT.

OTBeT OLleHHBaeTCs 0TMETKOH «S5», ecJIu:
pa60Ta BBIINMOJIHCHA IIOJTHOCTBIO,

B JIOTUYECKHUX PACCYKJIEHUAX U 000CHOBAHUH PEIICHUsS HET MPOOETIOB U OMHO0K;

B pCHICHUU HCT MATCMATHYCCKUX OH_II/IGOK (BO3MO)KHa OIHa HCTOYHOCTDb, OIMUCKA, KOTOPAA HC ABJISACTCA CIICACTBUCM HC3HAHUA UJIW HCIIOHUMAaHUA
y4eOHOTr0 MaTepurana).

OTMmeTKa «4» CTaBUTCH B CJEIYIOUIUX COyqdasx:
pa60Ta BBIINMOJIHCHA IIOJTHOCTBIO, HO OGOCHOB&HH}I araroB pemeHI/m HECOOCTATOYHBI (CCJII/I yMeHI/Ie O6OCHOBBIB3.TB paccyxcz[eHH;I HC SBJIAJIOCH
CHeIUaIbHbIM 0O0BEKTOM MTPOBEPKH );

JOMYIICHBI OJIHA OLIMOKA WIIM €CTh JIBa — TPU HEZ0UETA B BHIKJIA/IKAX, PUCYHKAX, YepTexax Win rpadukax (eciau 3TH BUIbl paboT HE SBISUTUCH
CHeIUaJIbHBIM 0O0BEKTOM ITPOBEPKH).

OtMeTKAa «3» cTaBUTCS, €CJIN:
JomymieHo 0osee 0HOM OMMOKH Uit OoJiee ABYX — TpeX HEAOUYETOB B BBIKJIAJKAX, YepTekKaxX WK rpadukax, HO oOyJarouuiics odiagaet
00s13aTeNIbHBIMU YMEHHUSIMU T10 TPOBEPSIEMOIA TEME.

OTMeTKA «2» CTAaBUTCH, €CJIN:
JOTYIIEHBI CYIIECTBEHHBIE OMNOKH, MTOKa3aBIIKe, YTO 00yJaronuics He 001a1aeT 00s3aTeIbHBIME YMEHUSIMH TI0 TAHHOHM TeMe B TIOJTHON Mepe.



Y4uuTenb MOXKET MOBBICUTh OTMETKY 32 OPUTMHAIBHBIN OTBET Ha BOIIPOC WIIM OPUTHHAIBHOE PEIICHHE 3a/1a4H, KOTOPbhIE CBUIETEILCTBYIOT O BHICOKOM
MaTEMaTHYECKOM Pa3BUTHH 00YJArOIETOCS; 32 pelIeHne 0oJiee CIOKHOM 3a/1a4y WIIM OTBET Ha 0O0JIee CI0XKHBIA BOMPOC, MPEIT0KEHHBIC
oOyuarolemMycs JOTOJTHUTEIBHO MOCIIE BBIMOIHEHHS UM KaKUX-T100 IPYrux 3a1aHuil.

2. OneHKa yCTHBIX OTBETOB.

OTBeT OLleHMBaETCA 0TMETKOM «5», eC/I YYeHHK:
MIOJIHO PACKpPBLI COJIepKaHNe MaTeprala B 00beMe, IPeJyCMOTPEHHOM ITPOrpaMMOil U yUeOHUKOM;

H3JI0KWI MaTCpHraJl TPAMOTHBIM A3bIKOM, TOYHO UCIIOJIB3Ysd MATCMATUYCCKYIO TCPMUHOJIOTUIO U CHUMBOJIUKY, B onpeneneHHoﬁ JIOTUYECKOM
IOCICI0BATCIBbHOCTH,

MPABUIILHO BBIMOJIHUII PUCYHKHU, YEPTEXKH, TPAPHUKH, COMYTCTBYIOIINE OTBETY;
ITOKa3aJl YMEHHE WJUTFOCTPUPOBATH TEOPUIO0 KOHKPETHBIMU ITPUMEPaMH, IPUMEHSTh €€ B HOBOM CUTyallMy ITPU BBIIIOJHEHUH TPAKTUYECKOTO 3aJaHus;

MIPOJIEMOHCTPHUPOBAN 3HAHUE TEOPUU paHEee U3yUYEHHBIX COMMYTCTBYIONIUX TeM, CPOPMUPOBAHHOCTh U YCTOMYUBOCTh UCTIOIB3yEMbIX IPU OTBETE
YMEHHUH U HaBBIKOB;

OoTBC€YaJl CaMOCTOATCIIBHO, 0e3 HaBOOAIIUX BOIIPOCOB YUYHTECIIA,

BO3MOJXHBI O/THA — IBC HCTOYHOCTH IIPHU OCBCIICHUC BTOPOCTCIICHHBIX BOIIPOCOB UJIM B BBIKJIAAKAX, KOTOPBIC YUYCHUK JICTKO UCIIPABUII ITOCJIC
3aMCUYaHUs YUUTCIIA.

OTBeT OlleHUBAETCSI OTMETKOM «4», €CJIM yI0BJIeTBOPsSiET B OCHOBHOM TPe0OOBAHMSAM Ha OLIEHKY «5», HO IPH 3TOM HUMeeT OJUH U3
HEJ0CTATKOB:
B U3JIO’KEHUU JOMYIIEHbI HEOObIINE MPOOEIIbl, He UCKa3HUBIlIEe MaTEMaTUUECKOE COepKaHNe OTBETA;



AONYIICHBI OJUH — JIBa HECA0YCTA NPHU OCBCIICHUN OCHOBHOI'O COACPKAHUA OTBCTA, UCIIPABJICHHBIC ITOCJIC 3aMCYaHUA YUUTCIIA,

AONYIICHBI omnoOKa vim 0ojee ABYX HECAOYCTOB IIPU OCBCUICHUH BTOPOCTCIICHHBIX BOIIPOCOB MUJIU B BBIKJIAAKAX, JICTKO UCIIPABJIICHHBIC IMMOCJIC
3aMCUYaHUs YUUTCIIA.

OTMmeTKa «3» CTAaBUTCH B CJEAYIONIUX COyqdasx:
HEMOJIHO PAaCKPBITO COACpKAHKME MaTepuana (CoaepKaHue U3II0KEeHO PparMeHTapHO, HE BCETa MOCIEeI0BATENILHO), HO MOKAa3aHO 00IIee MOHNMaHKE
BOIIPOCA U MPOJAEMOHCTPUPOBAHBI YMEHUS, TOCTATOYHBIC JIJIs1 YCBOCHHS TIPOTPaMMHOTO MaTepraa;

HUMCJINCH 3aTPYAHCHUS WUJIW JOMYIICHBL OIINOKHY B ONpCaACIICHUN MaTeMaTHUYeCKOM TCPMHHOJIOTUH, YCPTECIKAX, BBIKJIIAJIKAX, UCIIPABJICHHBIC ITOCIIC
HCCKOJIBKMX HAaBOJAAIINX BOIIPOCOB YUHUTCIIA,

YYEHUK HE CIIPABUIICS C IPUMEHEHUEM TEOPHH B HOBOUW CUTYAIlMH MIPH BBITOJIHEHUH MPAKTUUYECKOTO 3a/IaHUSI, HO BBITIOIHUII 33/1aHUs 0053aTeILHOTO
YPOBHSI CIIOKHOCTH 110 JAaHHOU TEME;

Ipru 10CTATOYHOM 3HAHUHU TCOPCTUICCKOI0 MaTCpurajia BbIABICHA HEAOCTATOYHAA C(bOpMI/IpOBaHHOCTB OCHOBHBIX yMeHI/Iﬁ 1 HAaBBIKOB.

OTMmeTKa «2» CTaBUTCH B CJEAYIONIUX COyqdasx:
HE PacKphITO OCHOBHOE COJIEp)KaHHE yueOHOT0 MaTepHaa;

0OHapyKEHO HE3HAHUE YUYEHUKOM OOJBIIICH WM HanboJiee BaKHOM YacTh y4eOHOTo MaTepuaa;

JOMYIICHBI OIUOKY B ONPEACICHUH TOHATHH, IPU UCTIOIb30BAaHUN MaTEMAaTUYECKOI TEPMUHOJIOTUH, B PUCYHKAX, YePTEXKaxX UM rpadukax, B
BBIKJIaJIKaX, KOTOPbIE HE UCIIPABJIEHBI ITOCJIE HECKOJIBKUX HABOAAIIMUX BOIIPOCOB YUHUTEIIS.



CIHCOK JINTEPATYPHI ISl 00VUAIOIINXCS.

Anrebpa 1 Hauana MmaTremMaTudeckoro ananusa. 10 kiacc. Yactp 1.: yuebnuk / A.I''Mopakosuy, I1.B. CemenoB —2¢ uzn. - M.: MHEMO3HMHA, 2015.
Anrebpa u Havyasa MareMarnueckoro ananuza. 10 kimacc. Yacts 2.: 3agaunuk / A.I'.MopakoBud u ap. —2-¢ u3a. - M.: MHEMO3HHA, 2015.

Anrebpa u Havyajla MaTeMaTudeckoro ananusa. Kontpoasabie padoThl. 10 kimace mpoduibHb ypoBeHs / B.W. I'mu30ypr nox pepaknuei
A.I''Mopakosuua.— M.: Muemo3una, 2014.

AnreOpa 1 Havyana Marematudeckoro ananusa. Camocrositenbhbie padoThl. 10 kimace / JI.A.Anekcannposa nox peaakiueit A.I.MopakoBruya.— M.:
Muemo3suna, 2014,

Cnucok JuTepaTyphl I VUNTEIS.

YuebHuk «Anredpa u Hayana ananuza» 10 kimacc. ABt.: A.I'. Mopakosuy, I1.B. Cemenos—2e u3a. - M.: MHEMO3HHA, 2015.

3agaunuk «AnreOpa u Hadana aHanuza» 10 knacc. ABT.: A.I'. Mopakosuy, JI.O. [lenumesa, JI.W. 3BaBu4, T.A. Kopemkosa, T.H. Mumryctuna, A.P.
PszanoBckuid, I1.B. CemenoB—2-¢ uzg. - M.: MHEMO3HWHA, 2015.

MeToauueckoe nmocodue 1is yuuressi «Anredpa u Hadana aHanmm3a» 10, 11 kmaccesl. ABT.: A.I'. Mopakosuy, [1.B. Cemenon

KonTpoabHbie padoThl «Anredpa u Havana aHanuza» 10 kimacc. Asrop B.U. I'mu36ypr npodunbHbIil ypoBEHb

Anrebpa u Havyasa MaTeMatudeckoro ananuza. Camoctostenbablie padboThl. 10 kmace / JI.A.Anekcanaposa noja pegakuueit A.I'.MopakoBuua.— M.:
MuemosuHa, 2014. npoduinbHbI ypOBEHb.



Kane}mapno-TeMaaneCKoe NJIAHUPOBAHHUE

10 «» kiace (Mpo¢uIbHBII YPOBeHbD, 5 4acoB B Heel110, Bcero 170 yacoB)
YMK pas 10-11 kiaaccos "Auredpa 1 Ha4a1a MATEMAaTHYECKOI0 aHAIM3A' . ABTOPCKHMI KOJIUIEKTHB M0 pyKoBoAcTBOM A. I'. MopakoBu4a
e YueOHukm «AnreOpa u Havana ananuza» 10, 11 kmacesl. ABT.: A.I'. Mopakosuy, I1.B. Cemenos, 2014r.
e 3agauyHuku «Anrebpa u Havana aHanmm3a» 10, 11 kmaccel. ABT.: A.I'. Mopakosuy, JI.O. [lenumesa, JI.W. 3BaBuu, T.A. Kopemkosa, T.H.
Mumyctuna, A.P. Pszanosckuid, [1.B. Cemenos, 2014r.
e Meroanueckoe nmocodue A5 yunrteas «Anredpa u Hauana ananuza» 10, 11 kmaccel. ABT.: A.I'. Mopakosud, [1.B. Cemenos, 2013r.
e Konrpoabnbie padoThl «Anredpa u Havana ananuza» 10, 11 kmaccel. ABrop B.U. ['muz0ypr

Ne Tema ypoka Koin- Cpoku npoBeieHus
ypoka BO ITo daxr. [Ipumeuanue
4acoB | IJIaHY
1-4 | IloBTOpenue matepuana 7-9 kiaccos 4
Bxo1HO KOHTPOJIBHBIN Cpe3
HelicTBuTeIbHBIE Ynca (16 yacoB)
5-8 | HarypanbHbie U 1I€TBIC YKCTIA.
JlenuMocTh uncen 4
9-10 | PanmoHansHbBIE YKCIa 2
11-12 | UppanrioHabHBIE YHCIIA 2
13-14 | MHOX€eCTBO ICWCTBUTEIHHBIX YHCEI 2
15-16 | Moaysb AeMCTBUTEIBHOTO YHCIIa 2
17 | KonTpoJsbHasi padora Ne 1 mo Teme: «/lelicTBUTeIbHBIE YHCIA» 1
18-20 | MeToa MaTeMaTH4eCKOW WHITYKIIHHI 3
Yucaossie pynknuu (11 yacon)
21-22 | Onpenenenue YuciaOBON GYHKIIMH U CIIOCOOBI e€ 3aaHusI 2
23-25 | CpoiicTBa hyHKIIHH 3
26-27 | Ilepuoanueckue GyHKIUU 2
28-30 | O6paTHas hyHKIH 3
31 | Kourpousnas padora Ne 2 o teme: «HucjaoBble PyHKIIUH» 1
Tpuronomerpuyeckue GyHKuuu




32-33 | Yucnosast OKpY>KHOCTb 2
34-36 | YncioBast OKpY>KHOCTh Ha KOOPAMHATHOM IJTIOCKOCTH 3
37-39 | Cunyc u kocuHyc. TaHT€HC M KOTaHT'eHC 3
40-42 | TpuronoMerpudeckrue HyHKIIMHM YUCITOBOTO apryMeHTa 3
43-44 | TpuroHoMeTrpudeckue GYHKIUHU YITIOBOTO apryMEeHTa 2
45-47 | dynkuuu Y= SiN X, Y= oS X, HX CBOWCTBA U rpaduKu 3
48 | KonrpoJabHas padora Ne 3 no teme: « Tpuronomerpudeckue pynkmumn» | 1
49-50 | IToctpoenwne rpaduka y =mf(x) 2
51-53 | [ocrpoenue rpaduka y =f(kx) 3
54-55 | I'paduk rapMOHHYECKOTO KOJICOaHMsI 2
56-57 | dyukumu Y = g X, Y =ctg X, UX cBOICTBA U rpaduku 2
58-61 | OOGpaTHBIC TPUTOHOMETPUYECKHE (D YHKITHI 4
TpuronomeTpuyecKkue ypaBHeHuUs! 12
62-66 | [IpocTeiinme TPUrOHOMETPUUECKUE YPABHEHHUS U HEPABEHCTBA 5
67-71 | Meronbl pelicHHsI TPUTOHOMETPUUYECKUX YPaBHEHUH &)
72-73 | KontpoJsbHasi padora Ne 4 no treme: «Tpuronomerpudeckue
YPABHEHHS» 2
IIpeoOGpa3zoBaHue TPUTOHOMETPHYECKUX BbIPAKEHH I 26
74-76 | CuHyc ¥ KOCHHYC CYMMBI M pa3HOCTH apI'yMEHTOB 3
77-78 | TaHTre€HC CYMMBI M PA3HOCTH apTYMEHTOB 2
79-80 | ®opmyJIbl IPUBEICHUS 2
81-84 | ®opmyiibl ABOWHOTO apryMeHTa. PopMyInbl OHMKEHHSI CTETICHU 4
85-88 | [IpeobpazoBaHre CyMMBI TPUTOHOMETPHUIECKUX (DYHKITUN B IPOU3BEICHNE 4
89-91 | [IpeobpazoBaHue MPOU3BEACHUS TPUTOHOMETPHUECKUX (PYHKITUN B CyMMY 3
92-93 | IIpeobpazoBanue BeipaskeHuss Asin X + B €os X k Buay C sin (X+t)
94-97 | MeTtoapbl pelieHus] TPUTOHOMETPUUECKUX YpaBHEHUH (TIPOI0JKEHNE)
98-99 | KontpouasHas padora Ne 5 nmo teme: «IIpeodpazoBanue
TPUTOHOMETPHYECKHX BhIPaKEeHHi» 2
KomiuiekcHble yucaa 12




100- | KommiekcHble yucia 1 apuMeTniecKkue onepauy Haj HUMU 2

101

102- | KommieKkcHbIe YuClia ¥ KOOPAMHATHAS TUIOCKOCTh 2

103

104- | Tpuronomerpuueckas ¢popma 3arucu KOMIUIEKCHOTO YHhciia 3

106

107- | KommiekcHbIE YUClia ¥ KBaIpaTHbIE yPaBHEHUS 2

108

109- | Bo3BeneHusi KOMIIJIEKCHOTO YUCIIA B CTEIICHb. 2

110 | M3BievyeHne KyOMUECKOTO KOPHS M3 KOMIUIEKCHOTO YMCIa

111 | KontpoabHas padora Ne 6 no teme: «KomniekcHbIe YHCIa» 1
IIpousBoaHas 35

112- | YucnoBble OCIENOBATEILHOCTH 3

114

115- | [Ipeaen yucIOBOM MOCIEAOBATEILHOCTH 2

116

117- | IIpenen pyHKIIN 3

119

120- | Omnpenenenne MpON3BOTHOM 2

121

122- | Beruucnenue npou3BOIHBIX 4

125

126- | duddepenuupoBanue cioxKHOU QYHKIHH.

128 | MuddepennmpoBanne 06patHON QYHKIIMH 3

129- | YpaBHeHue KacaTeabHOM K rpaduky QyHKINU 3

131

132- | KonrpouasHas padora Ne 7 mo teme: «AupdepenuupoBanue pyHkuuiin» | 2

133

134- | IlpumeHeHrE TPOU3BOJHOM ISl UCCIIENOBAHUS (PYHKIUI 4

137

138- | IlocTpoenue rpadukoB GyHKIUN 2

139

140- | IlpumMeHEeHHE MPOU3BOIHOM JIJIsl OTHICKAHHSI HAMOOJIBIINX ¥ HAUMEHbIICH &)




144

3HAYEHUI BEJINYNH

145- | KourpoJabHas padora Ne 8 mo teme: «[IpumeHeHne npon3BoHOIM 2
146
KomOnHaTopuka u BepoiTHOCTh 10

147- | IlpaBuno ymHoxeHnus. KomOuHaTopHbIe 3a0a4H. 3
149 | IlepecTtaHoBKH U (haKTOPHAIIBI

150- | BeiGop HECKOJIBKHX 3JIEMEHTOB. bruHOMMaIbHBIE KOS UITHEHTHI 3
152

153- | Cyuaiinblie COOBITHS U UX BEPOSTHOCTH 3
155

156 | KontpouabHas padoraNe 10 no teMe «KoMOMHATOPUKA M BEPOSATHOCTH» | 1

IoBTOpenue (14 yacoB)

157- | [ToBTopenue no teMe «KoMOMHATOpHKA U BEPOSITHOCTHY 2
158

159- | [ToBTOpenue no TeMe «JleCTBUTEIBHBIC YHCTIa)) 2
160

161- | [ToBTopenwue mo Teme «TpuroHomerpuueckue GyHKITUN 2
162

163- | [ToBTopenue nmo TeMe «TpUroHOMETpUUECKHE YPABHEHUS 3
165

166- | IloBropenue no teme «IIpeobpazoBaHKe TPUTOHOMETPUIECKUX BBIPAKCHHI» | 2
167

168- | UToroBasi KOHTpOJILHAsA padoTa 2
169

170 | Ananu3 KOHTPOJIBbHOM paboThI 1

JIucT KOppeKTUPOBKU







