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IHOACHUTEJIbBHAS 3AIINCKA
HEJIN U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hadana MaTeMaTUYECKOTO aHAIN3a» SIBJIAETCS OAHUM U3 HauboJjee 3HaYMMbIX B IIPOrpaMMe cTapiieil IKOJIbl, TOCKOJIBKY, C OJHOM
CTOPOHBI, OH 00ECTICUNBAET NHCTPYMEHTAIBHYIO 0a3y JUIsl U3YYCHUS BCEX €CTECTBEHHOHAYYHBIX KYPCOB, a C IPYToil CTOPOHBI, (JOPMUPYET JTOTHUECKOE U
a0CTpaKTHOE MBIIUICHUE YUalUXCs Ha YPOBHE, HEOOXOIMMOM JUIsl OCBOEHHSI HH(POPMATUKHU, OOLIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JPYTUX AUCLH-
IUIMH. B paMkax JaHHOTO Kypca ydaluecs OBJIaJIeBalOT YHUBEPCAIbHBIM S36IKOM COBPEMEHHOM HAayKH, KOTOpast (OpMYJIHPYET CBOM AOCTHXKEHHS B Ma-
TeMaTU4YecKoi Gopme.

Kypc anreOpbl 1 Hayanm MaTeMaTHYECKOTO aHaJIN3a 3aKJIaJbIBaCT OCHOBY JUIS YCIEIIHOTO OBJIAJCHUS 3aKOHAMHU (DU3UKH, XUMHUH, OMOJIOTUH, TTOHU-
MaHMsI OCHOBHBIX TEHJEHIIMH pa3BUTHS SKOHOMUKU U OOLIECTBEHHON JKM3HU, 103BOJIIET OPUEHTUPOBATHCA B COBPEMEHHBIX LIU(PPOBBIX U KOMITBIOTE PHBIX
TEXHOJIOTHAX, YBEPCHHO UCIIOJIB30BATh UX JIA HaﬂbHeﬁmeFO 06p2130BaHI/IH U B HOBCCIIHGBHOI;'I JKM3HU. B TOXKE BpPEMs OBJIA/ICHUC a6CTpaKTHI)IMI/I H JIOru4ec-
CKM CTPOTMMH KOHCTPYKLHUSMH aireopbl U1 MaTeMaTHYECKOr0 aHalIM3a Pa3BUBAET YMEHHUE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTh HCTUHHOCTb, JTOKA-
3BIBaTh YTBEPXKICHHS C MOMOMIBIO MHAYKLIMHU U PACCYXKIaTh JIEAYKTUBHO, HCIIOIB30BaTh 0000IIEHNE U KOHKPETHU3ALHUIO, a0CTparnpoBaHie U aHAJIOTHIO,
(bopMHpYyeT KPeaTUBHOE U KPUTUUECKOE MBILIUICHHE.

B XO0J€ U3YUCHHUA KypcCa «Anre6pa M HadaJla MaTCMaTUUCCKOro aHaJIn3a» y4daluecs mojaydaroT HOBBII OIBIT peliCHu MPUKIIAJHBIX 3a1a4, CaMOCTO-
ATEJIBHOTO MOCTPOCHUSI MAaTEMAaTHUYECKUX MOJIeNIel pealbHbIX CUTYALMH, HHTepIpeTalMy MTOJyUYeHHbIX PEIIEHHH, 3HAKOMSATCS C IpUMepaMH MaTeMaThye-
CKHUX 3aKOHOMepHOCT€ﬁ B IpHUpOAC, HAYKC U HCKYCCTBC, C BbIAAIOIIUMUCA MATEMATUYCCKUMHA OTKPBITUAMUA U UX aBTOpaMHU.

Kypc obnanaer 3HaunTEIbHBIM BOCIUTATEIBHBIM OTEHIIMATIOM, KOTOPBIN pealu3yeTcs Kak uepe3 yueOHbI MaTepual, cocoOcTByomuil Gpopmu-
POBAHHMIO HAYYHOTO MHUPOBO33PEHUS, TaK U Yepe3 crenu(uKy ydeOHOU AeSITeTbHOCTH, TPEOYIOMEH MPOIOJDKUTEIIFHON KOHIIGHTPAIlMA BHUMAaHUS, CaMO-
CTOATEIBHOCTH, AKKYPATHOCTH U OTBETCTBEHHOCTH 3a IOJTYYEHHBIN pPe3yJIbTar.

B ocHOBe MeToIMKM 00y4eHHUs anredpe U HauyajgaM MaTeMaTU4eCKOro aHaIn3a JIEKUT J1eATeIbHOCTHBIN IPUHIUI O0yUYEHUSI.

B crpykType Kypca «Anredpa 1 Hayajia MaTeMaTHYECKOr0 aHaIM3a» MOYKHO BBIIEIHUTD CIEIYIOIIUe COAep)KaTeIbHO-MeToInYeckue JuHun: «Hucna
U BBIYUCIECHUS», « DYHKIMH U TpaduKn», « YpaBHEHUS U HepaBeHCTBa», «Hauana MmaTemaTnueckoro aHanusa», «MHoxecTBa U Joruka». Bce ocHOBHbIE
COZIep KaTeIbHO-METOJUUECKUE JTMHUM U3Y4YaloTCsl Ha MPOTSHKEHUH JIBYX JIET 00y4eHHUs B CTaplIei HIKoJIe, eCTECTBEHHO JOMONHASA APYT JIpyra U mocre-
IEHHO HAChIIIassChb HOBBIMU TEMAaMHU U pa3JCiiaMu. MoxHo ¢ YBEPCHHOCTBIO CKa3aTb, YTO I[aHHBIﬁ KYpC ABJIACTCA MHTCTPATUBHBIM, ITOCKOJIBKY O6T)GIH/IH$ICT
B ce0e cozepkaHle HECKOJIbKUX MaTeMaTHUeCKUX AUCLUIUINH, TAKUX Kak anredpa, TPUrOHOMETPHsI, MaTeMaTHUECKUI aHAJIN3, TEOpUsl MHOXKECTB, MaTe-
MaTuydeckas Jioruka u ap. Ilo mepe Toro, kak ydaiiuecs: oBiajeBaroT Bc€ Oosiee HIMPOKUM MAaTeMaTHYECKUM anmnapaToM, Yy HUX MOCJIeI0BaTeNbHO GOpMU-
pYeTcs U COBEPLIEHCTBYETCSI YMEHHE CTPOUTh MaTEMATHYECKYIO0 MOJEIb PEAJIbHOM CUTYyallH, IPUMEHSTh 3HaHU, IOTY4YEHHbIE IIPY U3YUYEHUU Kypca, AJIs
pEelIeHNs CaMOCTOSTENIbHO CPOPMYITUPOBAHHON MaTeMaTHUECKON 3aJjauu, a 3aTeM UHTEPIPETUPOBATH CBOIl OTBET.

ConepxaTenbHo-MeToAndYecKas TMHUSA «Hucna 1 BBIYUCICHUS» 3aBepiiaeT (OpMUPOBaHNE HABBIKOB UCIIOIb30BAHUS JAEHCTBUTEIBHBIX YHCEN, KOTO-
poe ObUIO HayaTO B OCHOBHOM IIKoJje. B crapiieli mkosie ocoboe BHUMaHHUE yaenseTcs: ((OpMUPOBAHUIO HaBHIKOB PAallMOHAIBHBIX BHIYMCIECHUH, BKIIIOYA-
IOUINX B ce0sl MCTOJIb30BAaHUE PA3IUYHBIX (POPM 3aMUCH YHUCIIA, YMEHUE JeNIaTh MPUKHUJIKY, BBITOIHATH NPUOIMKEHHBIE BHIYMCIEHUS, OLICHUBATh YHCIIO-
BBIC BBIPAKCHMU, pa6OTaTL C MaTeMaTHYECKUMH KOHCTAaHTaMHU. 3HAKOMBIE ydalmuMces MHOKCECTBA HATypaJlbHBIX, LCIIBIX, pAllUOHAJIBHBIX U )IefICTBHTeJIL-
HBIX YHCEJI JIOTIOJIHSIOTCS MHOXKECTBOM KOMITJIEKCHBIX YHCeN. B Ka)K70M U3 3THX MHOXKECTB pacCMaTPHUBAIOTCS CBOMCTBEHHBIE €My CIlelU(pHUECKUe 3a/1a-
YH W OIEpalyu: JeJIeHue HalleJo, ONepUpOBaHNE OCTATKaMHM HAa MHOXECTBE LIEJbIX YHCEN; 0COObIE CBOMCTBA PAllMOHAIBHBIX U UPPALMOHATIBHBIX YHCET;
apu(pMeTHYeCKre Olepalny, a TaKKe M3BJICUeHHE KOPHS HaTypallbHOW CTENEHM Ha MHOXECTBE KOMIUIEKCHBIX uyucell. biaronmaps mocienoBaTelbHOMY



pacIIMpPEeHHI0 Kpyra UCIOJIb3YEMbIX YHUCENl U 3HAKOMCTBY C BO3MOXKHOCTSMHU MX MPUMEHEHHUS JUISl PEIIEHUs Pa3InYHbIX 3a/1a4 (OpMHUPYETCs IpecTaBiie-
HHUE 0 €IUHCTBE MAaTEMaTHKHU KaK HAyKU U €€ pOJIU B MOCTPOSHUH MOJIENIEH peaIbHOTO MUPA; MIMPOKO HCIIONIB3YIOTCS 00001IeHNe 1 KOHKPE TH3aIIHS.

Jlunusa «YpaBHEHUs U HEPABEHCTBA» PEATM3YETCs HA NMPOTSHKEHUU BCero oOyueHHs B cTapliel IKoJle, TOCKOJIbKY B KaxaoM pasnene [Iporpammbl
IIPEAYCMOTPEHO pELIEHUE COOTBETCTBYIOIIUX 3ajad. B pe3ynbrare yyamuecs OBJIaJEBalOT pa3jIMYHbIMM METOJAMM PELIEHUs palMOHAIbHBIX, HpPALUO-
HaQJIbHBIX, II0KA3aTEIbHbIX, JOrApUPMHUUECKUX U TPUTOHOMETPUYECKUX ypaBHEHUH, HEPABEHCTB U CUCTEM, a TAaKXKe 3ajJad, cojepamux napameTpsl. Ilo-
JIYYCHHBIC YMCHUA HIUPOKO HUCIIOJB3YIOTCA IIPU UCCICAOBAHNN (1)YHKI_II/II71 C MIOMOIIIBIO HpOPI3BO[[HOfI, IIpr PCHICHUHU IMPUKIIAJIHBIX 3a1a4 U 3aJa4 Ha HaXOXK-
JieHre HauOOJbIINX U HAaMMEHBIIMX 3HaueHuH QyHkuuu. JlaHHas copeprkaTesibHas JIMHUS BKIIOYAeT B ceOsl Takke (pOpMHUpPOBaHUE YMEHHUH BBINOIHATH
pacuérel o (opmynam, IpeoOpa30BaHUs PALMOHAIBHBIX, UPPALUOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUH, a TaKKe BBIPAKEHHUH, COIEpKaIInX
crerneHu U jorapu¢mel. biaarogaps n3zydeHuro anreOpandeckoro marepuajga MPOMCXOJUT JalibHEHIIee pa3BUTHE aJrOPUTMHUYECKOrO M aOCTPaKTHOIO
MBILUICHHUS yyamuxcs, GOpMUPYIOTCS HABBIKH JACAYKTUBHBIX PACCY>KACHUHN, pabOTHI C CUMBOJIBHBIMH (POPMAMH, MPECTABICHHS 3aKOHOMEPHOCTEH U 3a-
BUCUMOCTEH B BUJIE PAaBEHCTB M HEpaBEHCTB. Airedpa npeayiaraer 3pQGeKTUBHbIC HHCTPYMEHTHI JUIs peIleHHs IPAaKTUYECKUX U €CTECTBEHHOHAY YHBIX 3a-
Aa4d, Harji1iAHO ACMOHCTPHUPYCT CBOU BO3SMOKHOCTH KaK A3bIKa HAYKH.

ConepxatenbHo-MeToandeckas TMHUA «DyHKIMK U rpaduKu» TECHO MeperuvieTaeTes ¢ APYTMMHU JIMHUSAMHU Kypca, IOCKOJIBKY B KAKOM-TO CMBICTIE
3a7aéT MOCIENOBATEeIbHOCTh M3yUeHHsT Marepuana. V3ydeHue CTEeNeHHOH, MOKa3aTeNbHOM, JOrapu(MUUECKO M TPUTOHOMETPHUYECKUX (DYHKIHUH, UX
CBOWCTB U rpaMKOB, UCIOJIb30BaHNE (QYHKLUH Ul pellIeHUs 3aa4d U3 APYrHX y4eOHbIX NMPEIMETOB U PealbHOM JKU3HU TECHO CBA3aHO KaK C MaTeMaTH-
YECKUM aHAJIM30M, TaK M C PEIICHUEM YPaBHCHHI W HepaBeHCTB. [Ipu 3ToM O0JbIIoe BHUMAHKE YACIseTCs (DOPMHUPOBAHUIO YMEHHSI BBIpaXKaTh popMyia-
MU 3aBUCUMOCTH MEXJly pPa3IMYHbIMU BEJIMYMHAMH, UCCIIEI0BATh MOJyUYeHHbIE (PYHKLUHU, CTPOUTh UX Tpapuku. MaTepual 3Tol coaep kaTesIbHON JTMHUN
HAIleJICH HA pa3BUTHE YMEHUI W HABBIKOB, O3BOJISIFOIIMX BBIPAKaTh 3aBHCHUMOCTH MEXIy BEJITMYMHAMH B Pa3IMYHON (opMe: aHATUTHUECKOU, rpadude-
CKOM M cioBecHOM. Ero n3ydyenue cnocoOCTBYeT pa3BUTHIO AITOPUTMUYECKOTO MBILUIEHUS, CIIOCOOHOCTH K 0000IICHUIO M KOHKPETU3ALMH, UCIIOIb30Ba-
HUIO aHAJIOTH.

CopepxarenpHas nuHMs «Havyara MaTeMaTH4eCKOrO aHaan3ay» MO3BOJIET CYIIECTBEHHO PACIIMPUTh KPYT KaK MaTEMaTHUUECKUX, TaK U MPUKIAIHBIX
3aaa4, JOCTYHNHBIX IIKOJIBHUKAaM, TaK KAaK Yy HHX IOABJIACTCA BO3MOXHOCTH CTPOUTH Fpa(l)I/IKI/I CJIOKHBIX (pyHKHPIfI, OIpeaAciiATh HX HauOOJILIINE U
HaUMEHBIINE 3HAYEHUS, BBIYUCIIATD IUIOIAAN (GUTyp U 00BEMBI Tell, HAXOAUTh CKOPOCTH M YCKOpEeHHUs mporeccoB. JlaHHas copepkaTenbHasl JTUHUS OT-
KPBIBA€T HOBLIC BO3SMOKHOCTH IMOCTPOCHUA MATEMATHUYCCKUX MO)IGJ'IGI\/'I PCAIBbHBIX chyauMﬁ, IMO3BOJIACT HAXOAUTH HAWITYUHICC PCHICHUC B IIPUKIIA/IHBIX, B
TOM YHCJIE€ COLIMATbHO-3KOHOMUYECKHUX, 3a/1a4ax. 3HAKOMCTBO C OCHOBAMM MaTEMAaTHYECKOI0 aHaJIM3a CIOCOOCTBYET Pa3BUTHIO aOCTpaKkTHOTrO, (hopmab-
HO-JIOTHYECKOT'O U KPCATHUBHOI'O MBLIIIJICHHA, (1)0pMI/Ip0BaHI/HO YMGHI/Iﬁ Ppacrio3HaBaTh MPOABIICHHUA 3aKOHOB MAaTCMATHKU B HAYKC, TCXHUKC U HUCKYCCTBC.
VYuyamuecs y3HatoT O BBIJIAIOIIUXCS pe3yJIbTaTax, HOJYyYEHHBIX B X0J1€ pa3BUTHUS MaTEMAaTUKH KaK HayKH, U 00 UX aBTOpax.

COﬂep)KaTeJ'II)HO-MGTOI[I/I‘-IGCKaSI mrHus «MHOKECTBA U JIOTHKA)» BKJIIOYAET B CEO0ST DIIEMEHTEI TCOpPHUU MHOXKCECTB U MaTeMaTHYECKOH JIOTHUKH. Teope-
THUKO-MHOKECTBEHHBIE MTPEJICTABICHHS IPOHU3BIBAIOT BECh KypC MIKOJIbHON MaTeMaTUKH U MpeJylaraloT Haubosiee yHUBEPCaIbHbIH SI3bIK, 00beIMHAIOMINN
BCC pa3aciibl MATCMATHKHU U eé HpI/IJ'IO}KeHI/II\/’I, OHHU CBA3BIBAIOT PA3HBIC MATEMATUUCCKHUE JUCHUILIMHBI U UX MMPUIIOXKCHUSA B €IMHOC LICIIOC. HOSTOMY Ba>XHO
JaTh BO3MOYKHOCTb IIKOJIBHUKY IIOHMMaThb TEOPETUKO-MHOYKECTBEHHBIN S3BIK COBPEMEHHOM MAaTEMAaTHUKHU W MCIIOJIB30BAaTh €0 JJIA BBIPAXKEHUS CBOUX
MbIcnei. JlpyruM BaKHBIM NMPU3HAKOM MaTeMaTUKH KaK HAayKu clieAyeT MPU3HATh CBOMCTBEHHYIO €l CTpOrocTh 0OOCHOBAaHUM U CIIEJOBaHHUE OINpEAeEH-
HBIM TpaBUJaM MOCTPOEHUS J10KA3aTeNbCTB. 3HAKOMCTBO C JIEMEHTAaMH MaTE€MaTHYeCKOW JIOTMKHM CIOCOOCTBYET PAa3BUTHUIO JIOTHUECKOTO MBIIUIECH U
ydamuxcs, IMo3BOJIACT UM CTPOUTE CBOU PACCYXKICHHA HA OCHOBE JIOTUYCCKUX ITpaBUJI, (bOpMI/IpyeT HAaBBbIKM KPUTUYCCKOI'O MBIIIJICHUA.

B kypce «AnreOpa 1 Hadana MaTeMaTHYECKOTO aHAJIN3a» MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJEIMPOBAHUS, KOTOPBIE MPU3BAHBI CIIOCO0-
CTBOBaTh ()OPMHUPOBAHHUIO HABBIKOB IOCTPOCHUS MOJENEN pealbHbIX CUTYyallui, UCCIEeIOBaHUS STUX MOJIEEeH C MOMOIIBIO amnmnapara ajaredpsl U MaTema-
TUYECKOI'0 aHaJIN3a, MHTEPIPETALMH ITOJIyYEHHBIX Pe3yabTaTOB. Takue 3ajaHus BIUIETCHBI B KK/l U3 pa3aeiioB [IporpaMMsl, IOCKOIBKY BECh MaTEPHU-



aJl Kypca HIMPOKO HCIOJIb3YETCs AJIsl PEeLIeHUs MPUKIAAHbIX 3a1ad. [Ipu pemieHun peanbHBIX MPaKTUYECKUX 3a]ad ydallrecs pa3BUBAIOT HA0JI01aTelb-
HOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, UCIOIb30BATh aHAJIOTHI0, 0000IIaTh U KOHKPETH3UPOBATh MpobdaeMy. JlesTenbHOCTD 1o
(bOpMHPOBAHNIO HABBIKOB PEILICHUs MPUKIAIHBIX 3a]]a4 OPTaHU3YeTCsl B IIPOLIECCe M3YUYEHHsI BCEX TeM Kypca «Anredpa U Hayalla MaTeMaTH4ecKoro aHa-
Iu3ay.

BocnurareabHblii moreHuunas npeamera «Marematuka (ajredpa, reoMmeTpusi)» peaju3yercs yepes:

— YCTaHOBJICHUE JOBEPHUTENbHBIX OTHOIICHUN MEXIY YUUTEJIEM U €ro yYeHHKAaMH, COCOOCTBYIOIIUX MO3UTUBHOMY BOCIPHUSATHIO YUAIIUMHCS Tpe-
OoBaHMI ¥ IPOCHO yUHTEINS, MIPUBJICYCHUIO NX BHUMAHUS K 00CYyK/IaeMOi Ha ypoke WH(GOpMaIMY, aKTUBU3ALUHU WX TIO3HABATEILHON /1A TEIbHO-
CTH;

— ToOyXJeHHE JIMIEUCTOB COOIII0IaTh HAa YPOKE OOIICTIPUHATHIE HOPMBI TIOBEICHUS, TPaBHIia OOLIEHHS CO CTApIIUMU (YUUTENSIMHU) U CBEPCTHUKAMU
(oOy4aroMucs ), MPUHLIUIBI y4eOHOM JUCIUIUIMHBL U CAMOOPTaHU3AINH;

— IpUBJICYECHHE BHUMAHHUS LIKOJIbHUKOB K LIGHHOCTHOMY aCIIEKTy M3y4aeMbIX Ha YPOKax SIBJICHHUH, OpraHu3anus ux paboThl ¢ OJy4aeMoOi Ha ypoKe
COLIMAJIbHO 3HAYMMOI MH(pOpMAaIUell - HTHUIIMUPOBAHUE €€ OOCYXICHHUS, BHICKA3bIBAHUS YUALIUMUCS CBOETO MHEHHsS IO €€ MOBOJY, BHIPaOOTKU
CBOEI'0 K HEll OTHOIIICHUS;

— HCHOJb30BAaHUE BOCIUTATEIBHBIX BO3MOJKHOCTEHM COJIEp)KaHUs Y4yeOHOro IpeaMeTa 4yepe3 JEMOHCTPAIUIO JETSM IPUMEPOB OTBETCTBEHHOIO,
IPaXJIAHCKOTO MOBEIEHUS, TPOSIBIICHHS YEIOBEKOIIO0US U JOOPOCEPICYHOCTH, Yepe3 MoA00p COOTBETCTBYIOIIMX TEKCTOB 33134 JJISl PEIICHHS,
MPOOJIEMHBIX CUTYallUi A7l 00CYKISHUS B Kiacce;

— TpUMEHEHHUE Ha YPOKEe MHTEPAKTUBHBIX (DOPM pabOTHI yHalIUXCS: UHTEIJICKTYalbHBIX, JE€IO0BBIX, CHTYAI[MOHHBIX UT'P, CTUMYJIHPYIOIIMX TO3HABA-
TEJbHYI0 MOTHUBAIMIO IIKOJBHUKOB; IUCKYCCHUH, KOTOPHIE AAIOT YUYaIUMCS BO3MOXHOCTh IPUOOPECTH OIBIT BEIEHUSI KOHCTPYKTUBHOTO JIMAJIOTa;
IpyNNoBOi paboThHI UK pabOTHI B Mapax, KOTOPBIE yyaT MIKOJIbHUKOB KOMaHIHON paboTe U B3aUMOACHCTBUIO C IPYTHUMH JETHMHU;

— BKIIOYEHHME B YPOK UIPOBBIX IPOLEAYDP, KOTOPBIE MOMOTAOT MOAAEpkKaTh MOTUBALMIO JAETEH K MOJIyYEHUIO 3HAHWM, HAJIAKUBAHUIO MTO3UTHUBHBIX
MEXJIMYHOCTHBIX OTHOIIEHUH B KJIacce, TOMOTatoT YCTAaHOBJIEHUIO JOOpOKenaTesIbHON aTMoc(epbl BO BpeMs YpOKa;

— opraHuzanus megcTBa, HACTABHUYECTBA MOTUBUPOBAHHBIX U 3PYAMPOBAHHBIX yYalIUXCs HaJ WX HEYCHEBAIOIIMMH OJAHOKIACCHUKAMHU, JTAIOIIETr0
JULEUCTAM COLIMAJIbHO 3HAYMMBIH OIIBIT COTPYIHUYECTBA U B3AUMHOM MIOMOILN;

— UVHUIMMPOBAHHUE U MOAJAEPIKKA MCCIEA0BATEIBCKON NEATEIbHOCTH HIKOJBHUKOB B paMKaX peaM3allid UMU WHAWBUAYAJIbHBIX U TPYIIIOBBIX HMC-
CJIEIOBATEIbCKUX MPOEKTOB, YTO JACT IMIKOJbHUKAM BO3MOYKHOCTH MPUOOPECTH HABBIK CAMOCTOSITENIbHOTO PEIIEHUsI TEOPETUYECKOW MpOOIEeMBI,
HaBBIK T€HEPUPOBaHUS U 0(pOpMIIEHHS COOCTBEHHBIX U/IE€H, HABBIK YBAXKUTEIHHOIO OTHOLICHUS K Uy>KUM UM, ODOPMIIEHHBIM B paboTax Apyrux
uccienoBaresneil, HaBbIK MyOJUYHOIO BBICTYIUICHUS NIEpel ay IMTOpUeH, apryMEHTUPOBAaHUS U OTCTaUBaHUS CBOEH TOUKU 3pEHUS;

— 3ajJ]aud U 3a/1aHus, cnocoOcTByoNMe (HOPMUPOBAHUIO KPUTHUECKOTO U JIOTHUYECKOTO MBIIIJICHUS; HABBIKOB OLIEHKH, CTPYKTYpUpOBaHUs UH(OpMa-
IIUH U BBIJIEJICHUS TTIABHOTO; YMEHUH TOBOJUTH HAa4aTyto paboTy 0 KOHIA; CTPEMIICHHS BBIOMpATh pallMOHATbHBIN MyTh PEIIeHUs 331a4H, BBIIOJI-
HEHUS 3a/1aHUs; YMEHUN PYKOBOJCTBOBATHCS MPAaBHJIAMU TNPHU BBIOJHEHUH 3a/laHUM, BOCIIUTAHUE OTBETCTBEHHOTO M OEPEeKHOr0 OTHOILIEHUS K
OKpY’Kalollel cpene, 0OCO3HaHWE HEOOXOJMMOCTH MPUMEHEHUS JOCTH)KEHUH COBPEMEHHOW HAayKH M TEXHOJOTMH JUIS pallMOHAILHOTO MPHPOJIO-
0JIb30BaHU, (POPMHUPOBAHNE OCHOB HKOJIOTMYECKOIM rPaMOTHOCTH.

— TpUBJIEYCHHE BHUMAHMS y4YalIUXCs K IEHHOCTHOMY acleKTy M3y4aeMbIX Ha ypOKax MpeIMEeTOB, SIBJICHHM, COOBITUI yepe3: oOpallleHne BHUMaHuUs
Ha HPABCTBEHHBIE aCIEKThl HAYYHBIX OTKPBITHI, KOTOPHIE U3y4YalOTCs B IaHHBIM MOMEHT Ha YPOKE; Ha MIPEICTABUTENEH YUEHBIX, CBA3aHHBIX C U3Y-
YaeMbIMU B JaHHBII MOMEHT T€MaMH, Ha TOT BKJIaJ], KOTOPbI OHU BHECIIM B pa3BUTHE HaIllel CTpaHbl U MUpPA, Ha JJOCTOMHBIE MOJIpaskaHus IpUMe-
PBI UX KU3HH, HA MOTUBBI X TIOCTYIKOB;



— TPOSIBIEHHME MHTEpECA K IPOIUIOMY U HACTOSAIEMY POCCUMCKON MaTeMaTUKH, IEHHOCTHOE OTHOLIEHHUE K JOCTHKEHUSAM POCCUMCKMX MaTEMaTHUKOB
U POCCUICKOM MaTeMaTH4eCKON MIKOJIbI, MCIOJIb30BaHUE 3TUX JTOCTHXKEHUH B IPYTUX HAayKaxX U MPUKIATHBIX cepax;

— CHOCOOHOCTH K YMOLIMOHAIIBHOMY U 3CTETHUYECKOMY BOCIPHATHIO MaTeMaTUYECKUX OOBEKTOB, 3a/1a4, pEIICHUN, pacCcyKIeHUI; yMEHHE BUIETh Ma-
TEMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

— OpPHEHTAILMIO B JIEATEIILHOCTH Ha COBPEMEHHYIO CUCTEMY HAYYHBIX MPEJCTaBICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI YEIOBEKA, IIPUPOIbI
1 00111ecTBa, MOHUMAaHUE MAaTEeMAaTUYECKOM HayKH Kak cepbl YeIOBEYECKOM AesITebHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYUMOCTH ISl Pa3BUTHUS LIU-
BUJIN3ALlMU; OBJIAJICHUE SI3bIKOM MaTEMaTUKHU U MaTeMaTHYECKON KyJlIbTYpOl KaK CpPEJCTBOM II03HAHUS MUPA; OBJIAJCHHUE IPOCTEHIIIMMH HaBbIKAMU
HCCIIEA0BATENIbCKOM 1€ATENIbHOCTH;

— TOTOBHOCTh MPUMEHATh MaTeMaTHUYECKHE 3HaHUS B MHTEPECAX CBOETO 3[I0POBBS, BEIEHUS 3J0POBOro o0pasza *HU3HHU (340pOBOE MUTaHME, cOalaH-
CHUPOBaHHBIN PEXXUM 3aHATHI U OTAbIXA, peryyspHas (pu3nueckas akTUBHOCTD); COPMUPOBAHHOCTH HaBbIKa peIeKCUu, MPU3HAHUEM CBOETO Mpa-
Ba Ha OIIMOKY M TaKOTO Ke MpaBa JPyroro 4eioBeKa.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CornacHo yuebHoMmy 1uiany B 10 —11 kmaccax u3yuaercs yueOHbIM Kypc «Anredpa ¥ Hayajga MaTeMaTHYECKOIo aHajIu3a», KOTOPBIA BKIIOYAET B
ce0st cieayrone OCHOBHBIE pa3/ielibl coaepkanus: «Hucna u BEIYUCIEHHs», «YPaBHEHUS U HEpaBEHCTBa», «DyHkumu u rpadpukn», «Havama maTemaTu-
YEeCKOI'o aHanu3a», «MHOXKECTBa U JIOTHKay.

B YuebHOM miane Ha u3ydyeHue yriryOiaEHHOTO yueOHOro Kypca «AnreOpa u Hayajla MaTeMaTHYeCKOro aHaliu3a» oTBoauTcs 272 vaca: B 10 kimacce —
136 yacoB (4 daca B Heneno), B 11 kimacce — 136 yacoB (4 yaca B HEJIEIIO).

INVIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA YYEBHOI'O ITIPEJIMETA «AJITEBPA U HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»

OcBoenue yueOHOTO mpeaMeTa « Anredpa U Hayalla MaTeMaTUYeCKOTO aHajIn3a» JIOJDKHO 00ecrevnBaTh JOCTHKEHHE HAa YPOBHE CPEIHEro OOIero
o6pa3013aHHs[ CJ'IGIIYIOHII/IX JIMYHOCTHBIX, MeTaHpeI[MeTHI)IX 158 HpeI[MeTHI)IX o6pa303aTeanmx pCSyJ'IBTaTOBI
JJUYHOCTHBIE PE3YJbTATbBI
JInaHOCTHBIE PE3YIBTATHIOCBOCHUS IPOrPAMMBI YUEOHOTO MpeaMeTa «MaTeMaTuKa» XapaKkTepUu3yrTcs:
I'pasxTaHcKOe BOCIIMTAHME:
c(hOPMUPOBAHHOCTHIO TPAKAAHCKON MO3UIIMKA 00YYAIOIIET0oCs] KaK aKTUBHOTO M OTBETCTBEHHOTO YJIEHA POCCHHCKOTO O0IIECTBa, MPEICTABICHUEM O
MaTeMaTHYeCKUX OCHOBaX ()YHKIIMOHMPOBAHMS Pa3IMUHBIX CTPYKTYp, SIBICHUH, MPOLEIYp TPakJaHCKOTO 00IIecTBa (BBIOOPHI, ONMPOCHI U MP.), YMEHUEM
B3aMMO/ICHICTBOBATH C COLIMATBHBIMUA HHCTUTYTAMH B COOTBETCTBHH C UX (PYHKIUSIMU U HA3HAYCHHUEM.
ITaTproTHUyecKkOoe BOCOUTAHHUE:
c(hOPMHUPOBAHHOCTHIO POCCUUCKON TPAKIAHCKOW MICHTUYHOCTH, YBOKEHHUS K MPOIUIOMY M HACTOAIIEMY POCCHICKOW MAaTeMAaTHUKH, [IEHHOCTHBIM
OTHOIICHHUEM K JOCTUXCHUAM pOCCHﬁCKHX MAaTEMATUKOB U pOCCHfICKOfI MaTeMaTquCKOfI IIKOJIBI, K UCITOJIB30BAHHIO 3TUX HOCTI/I)KeHI/Iﬁ B )lpyrnx HaYKaX,
TEXHOJIOTHUSX, chepax IKOHOMHUKH.
JIVXOBHO-HPaBCTBEHHOE BOCIHUTAHUE:
OCO3HAHHEM JYXOBHBIX IIEHHOCTEH POCCHUICKOTO Hapoaa; cOPMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MOBEACHMSI, CBSI3aHHOTO C
HpaKTI/IquKI/IM HpI/IMeHeHI/IeM JIOCTI/I)KGHI/If/i HaYKI/I U JCATCIBHOCTHIO y‘-IéHOFO; OCO3HAHHUEM JIMYHOT'O BKJIaJa B HOCTpOGHI/Ie YCTOI>’I‘IPIBOFO 6y)1yH1er0.
OCTETUYECKOE BOCITUTAHHUE:




ACTETHYECKUM OTHOIICHHEM K MHPY, BKJIFOYAs ICTCTHKY MAaTeMaTHYECKHX 3aKOHOMEPHOCTEH, 0OBEKTOB, 3aja4, PEIICHUH, pacCy ICHHIA; BOCIIPHU-
HUMYNUBOCTBIO K MAaTEMATHUYCCKHUM ACIICKTaM paSJII/I‘-IHBIX BHUJI0OB I/ICKYCCTBa.

Pu3nYECKOe BOCIIUTAHHE:

c(hOpPMUPOBAHHOCTHIO YMEHUSI IPUMEHATh MAaTEeMAaTUYECKUE 3HAHUSI B MHTEPECcax 3J0POBOTr0 M 0e30macHoro odpas3a sKU3HH, OTBETCTBEHHOTO OTHO-
IICHHS K CBOEMY 3JI0POBBIO (3I0pOBOE MUTAHHE, COATAHCHPOBAHHBIN PEKUM 3aHITHH M OTIbIXa, peryisspHas (pU3ndecKkas akTHBHOCTD); (PU3NICCKOTO CO-
BepLHeHCTBOBaHI/IH HpI/I 3aHATUAX CHOpTI/IBHO-03IIOpOBI/ITeHBHOI>'I ACATCIIBHOCTBIO.

Tpy10BO€ BOCIIUTAHHE:

TOTOBHOCTBIO K TPYJAy, OCO3HAHHEM LIEHHOCTH TPYAOTIO0MS; MHTEPECOM K pa3audHbIM cepaM mpodheCCHOHATBHONW AEITeIbHOCTH, CBSI3aHHBIM C
MaTEeMaTHKOW U €€ MPUJIOKESHUSIMHU, YMCHHEM COBEpIIaTh OCO3HAHHBIN BBHIOOP OyayIied MpodeccHu U pealin30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TUIAHBI,
TOTOBHOCTBIO M CITOCOOHOCTHIO K MAaTEMaTHYECKOMY OOPa30BaHHIO M caMOOOPa30BaHHUIO Ha MPOTSDKEHUH BCEH JKM3HU; TOTOBHOCTHIO K aKTUBHOMY yua-
CTHIO B PEIICHUH NMPAKTUYCCKUX 33]1a4 MATEMaTHYCCKOM HAIIPABIICHHOCTH.

OKOJIOTrHYECKOE BOCIIUTAHUE:

C(OPMHPOBAHHOCTHIO IKOJIOTUUECKOM KYJIbTYPbhl, TOHUMAHUEM BIIHSHUS COIMATBHO-3KOHOMUYECKHX MPOIIECCOB HA COCTOSTHUE TIPUPOTHON U COIIH-
QIIBHOH Cpelibl, 0CO3HAHUEM TJI00ATBLHOTO XapaKTepa KOJOTHIECKUX MPoOJIeM; OpUeHTAIMeH Ha MPUMEHEHNE MaTEeMaTHYSCKUX 3HAHUM JIJIST PEIICHUS 3a-
Ja4d B 00JIACTH OKPYIKAIOIICH Cpeibl, ITITAHUPOBAHUS MIOCTYIIKOB M OIICHKU X BO3MOXHBIX MOCIICICTBHUH /Il OKPYKAIOIICH CPEJIbI.

HGHHOCTI/I HAYYHOI'O ITO3HAHMUA .

C(OPMHPOBAHHOCTHIO MUPOBO33PECHHUSI, COOTBETCTBYOIIIEIO COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAYKH M OOIECTBEHHOW MPAKTHKH, TOHUMaHUEM Ma-
TeMaTquCKOﬁ HayKI/I KakK C(l)epI)I quOBCHGCKOﬁ JACATCIIbHOCTH, 3TAIIOB eé paBBI/ITI/IH 1 BHAYNMOCTHU IJIA pa3BI/ITI/I$I OUBHUIIN3alliH, OBJIAJCHUEM S3bIKOM Ma-
TEMATUKH ¥ MaTeMaTHYECKOU KYJIbTYPOH KaK CPEICTBOM IMO3HAHHS MHPA; TOTOBHOCTBIO OCYIIECTBIATh IPOCKTHYIO U UCCIIEAOBATEIBCKYIO JCATEILHOCTD
I/IHIII/IBI/II[yaJII)HO U B prHHe.

METAIIPEJIMETHBIE PE3YJIbTATBI

MeTanpeMeTHbIe Pe3yJIbTaTEIOCBOSHUS MPOTPaMMBI YIeOHOTO mpeaMeTa «MareMaTHka» XapaKTepU3YIOTCS OBIAJICHUEM VHUBEPCAIbHbIMU NO3HA-
6amMenbHBIMU OeliCMBUAMU, YHUBEPCATLHBIMU KOMMYHUKAMUGHBIMU OCliCTNEUAMU, YHUBEPCAbHLIMU PeCYIAMUGHBIMU OeliCEUAMU.

1) Vhusepcanvnvienoznasamenvuuie oeticmeust, obecneuusaiom GopmuposanuedazosbixkOHUMUSHbIX npoyeccos obyuarowuxcsa (oceoenue memo-
008 NO3HAHUSL OKPYIHCAIOWe20 MUPQA; RPUMEHEHUE JI02UYECKUX, UCCIe008AMeNbCKUX ONepayull, yMeHuil pabomams ¢ unpopmayuer).

BaBOBBIG JIOTHYCCKUEC HeﬁCTBHﬂI

® BLIABJIATH U XapaKTepI/ISOBaTI) CYHIGCTBGHHI)IG HpI/ISHaKI/I MATCMATHYCCKUX O6T)€KTOB, HOH?[TI/If/'I, OTHOHIGHI/Iﬁ Me>1<)1y IIOHATHUAMU, q)OpMy.]'II/IpOBaTB
OTpesieNieHUs] TIOHATUH; YCTAaHABIMBATh CYIIECTBEHHBIN MPHU3HAK KIACCHU(UKAIMU, OCHOBAHHS ISl 0000IIEHUs U CPaBHEHUS, KPUTEPHUH MPOBOIUMOIO
aHams3a;

® BOCHPUHUMATh, OPMYIUPOBATEH U MPe0oOPa30BBIBATH CYKIEHUS: YTBEPAUTENbHbIE U OTPUIIATENbHbIE, EAMHUYHBIE, YACTHBIE U OOIINE; YCIOBHBIE,

® BLIABIATH MATCMATHUUYCCKHUC SaKOHOMepHOCTI/I, B3aNMOCBSI3U1 U HpOTI/IBOpe'-II/IH B (baKTaX, JaHHBIX, Ha6J'IIOI[eHI/I5IX nu YTBep)KJIeHI/IHX; HpennaraTL
KPUTEPUH IS BBISIBJICHHS 3aKOHOMEPHOCTEH U MPOTUBOPEUHIA;

& J1e7aTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, IEAYKTHUBHBIX U HHAYKTUBHBIX YMO3AKIIOUCHHI, YMO3AKIIOUEHUH TI0 aHAJIOTHH;

® TPOBOJUTH CAMOCTOSTEIHHO JI0KA3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKIECHUH (MIpsiIMbIe H OT IPOTHUBHOTO), BHICTPAUBATh apTyMEHTAIUIO, TIPUBO-
JUTH IPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXKACHHS U BHIBOJIBI;

e BHIOMpaTh cOCO0 pelieHus: yueOHON 3a7aun (CpaBHUBATh HECKOJIBKO BapUaHTOB PEIICHHs], BRIOMpPATh HanbOoIee MOAXOMAIINN ¢ yIETOM caMo-
CTOSITEJIBHO BBIJICTICHHBIX KPUTEPHER).




bazoBrIe HccaenoBaTeIbCKIE ASHCTBUS:

® HCIIOJIh30BaTh BOMPOCHI KaK MCCIEAOBATEIBCKANM MHCTPYMEHT MO3HAHUS; (OPMYIMPOBATH BOIPOCH], (PUKCUPYIOIIME MPOTUBOPEYHE, IPOOIeMy,
yCTaHaBJII/IBaTB HCKOMOE€ U JaHHOC, q)OpMI/IpOBaTb FI/IHOTe3y, aprMeHTI/IPOBaTB CBOIO ITO3UIINIO, MHCHUC,

® IIPOBOJMTH CAMOCTOSITEIILHO CITIAHMPOBAHHBINA 3KCIIEPUMEHT, UCCIICIOBAaHUE 110 YCTAHOBICHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro o0beKTa, siBie-
HUS, TIPOIIECCA, BBISABICHHIO 3aBUCUMOCTEH MEXIy0ObeKTaMu, SIBJICHUSMH, ITPOIIECCAMH;

® CaMOCTOSITEIIBHO (pOopMYyIHpPOBaTh 000OIIEHUS U BBIBOJIBI IO PE3yJIbTaTaM MPOBEACHHOTO HAOJIOICHMS, MCCIICIOBAHUS, OIIEHUBATh JIOCTOBEPHOCTD
MOJTy9EeHHBIX PE3YyJIbTaTOB, BEIBOJIOB M 00OOIICHHUI;

o HpOFHO3I/IpOBaTB BO3MOXHOEC paSBI/ITI/Ie HpOLIGCCﬁ, a TAKXXEC BbIIBUI'ATh npeﬂnonomemm 0O €ro pa3BI/ITI/II/I B HOBBLIX YCJIOBI/ISIX.

Pa6ota ¢ nadopmanmeii:

® BBIIBISITH JeDUIIUTHI MHPOPMAITUH, TaHHBIX, HEOOXOAUMBIX IS OTBETA HA BOIIPOC U TSI PEIICHUS 3a]1a4H,

¢ BRIOMpATh MH(GOPMAIMIO U3 HCTOYHUKOB PA3JIMYHBIX THUIIOB, aHATU3UPOBATh, CHCTEMATU3UPOBATh U UHTEPIPETHPOBATH HH()OPMAITHIOPA3ITHIHBIX
BHJIOB U (DOPM TIPEICTABIICHHUS;

® CTPYKTypUpOBaTh HH(OPMAILIUIO, IPEICTABIATH €€ B pa3IMUHbIX (hOpMax, UIUTFOCTPUPOBATH IpaUdecKH;

® OIICHUBATh HAAEKHOCTH MHPOPMAIIMH 10 CAMOCTOATEIHHO C(HOPMYITHPOBAHHBIM KPUTEPHUSIM.

2) VHugepcanbHbleKOMMYHUKAMUBHBLEOCTICMEUSL, 00eCNeuUBaOMCHOPMUPOBAHHOCTL COYUATLHBIX HABLIKOS 00YYAIOUUXCS.

OOmieHue:

® BOCIPUHUMATh U (POPMYIHPOBATh CYXkIE€HUS B COOTBETCTBUU C YCIOBUSMHU M LEISAMHU OOILEHUS; ICHO, TOYHO, TPAMOTHO BBIpaXXaThb CBOIO TOUKY
3pEHMsI B YCTHBIX U MUCbMEHHBIX TEKCTaX, 1aBaTh IMOSICHEHUS 110 X0y peIleHHs 3a/1aul, KOMMEHTHPOBATh NOJIYUYEHHBIH pe3yibTar;

e B X0/1€ 00CYKACHHUS 33aJ]aBaTh BOIPOCHI 10 CYLIECTBY 00CYXk/1aeMOM TeMbI, IPOOJIEMBbL, pellIaeMoil 3a/1a4M, BbICKa3bIBaTh M€, HAlleJIEHHbIE Ha TO-
HCK PELICHUS; COMOCTABIISATh CBOU CYXKICHHUSA C CYKICHUSMHU APYTUX YYaCTHUKOB JUallora, OOHAPYKHUBATh pa3jIMyMe U CXOJCTBO MO3HUIUH; B KOPPEKTHOM
dbopme popMyIHpPOBATH PA3HOTIACHS, CBOM BO3PAKECHHS;

® IIPEJICTaBIISTh Pe3yJbTaThl PEIICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIEI0OBaHUS, IPOEKTA; CAMOCTOSTEIBLHO BBIOMPATh (hOPMAT BBICTYIUIEHUS C YUETOM
3ajJ]a4 Mpe3eHTalud U OCOOEHHOCTEN ayAUTOPUH.

CoTpyAHUYECTBO:

® [IOHMMATh U UCMOJb30BaTh MPEUMYLIECTBA KOMaHAHON U UHIUBUIYaJIbHONU pabOThl IPU pEUIeHUH YUeOHbIX 3ajay; MPUHUMATh 1€lb COBMECTHOM
JesTeIbHOCTH, IJIAHUPOBATh OPTaHU3ALMI0 COBMECTHOM padOoThl, pacnpeaessaTh BUIbI paboT, JOroBapuBaThCs, 00CYKIaTh MPOLECC U pe3yabTaT padoThl;
00001aTh MHEHHST HECKOJIBKHUX JTIOAEH;

® y4acTBOBATh B IPYMNNOBLIX (popmax paboThl (00Cyk1eHUsI, 0OMEH MHEHUSMH, «MO3TOBBIE IITYPMbI» U T.I1.); BBIMOJIHITH CBOIO YacTh PaOOTHI U KO-
OpAMHUPOBATh CBOM JICMCTBUS C JPYTMMH WIEHAMH KOMaH/bI; OL[EHUBATh KAYEeCTBO CBOETO BKJIAJa B OOIIMU MPOAYKT MO KpUTEPUsM, cHOpMyITUpOBaH-
HBbIM Y4aCTHUKAMH B3aUMOJECHCTBUS.

3) Vnusepcanvnvlepecynamuesnsleoeticmeust, obecneuusarom opmuposaniie CMblClo8biX YCMAHOBOK U HCUSHEHHBIX HABIKOS IUYHOCHIU.
Camoopranuzanus:
® COCTaBIIATH IUIAH, aJITOPUTM PEIICHUS 3a/a4H, BBIOUPATh CIIOCO0 PElIeHUs ¢ yUETOM MMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH, ap-
T'YMEHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHHUI ¢ YIETOM HOBOW MH(DOPMAIIHH.
CaMOKOHTPOJIb:




® BJIa/ICTh HABBIKAMU MMO3HABATEIHHON PEIICKCUH KaK OCO3HAHUS COBEPIIAEMbIX JICUCTBUN U MBICIIMTEIIBHBIX MPOIIECCOB, MX PE3YJIBTATOB; BIAICTh
crocob6aMu caMOIIPOBEPKH, CAMOKOHTPOJIS IIpOLiecca U pe3yJibTaTa pelieH sl MaTeMaTUYeCKON 3a1auH;

® IIPEIBUIETH TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MPHU PEIICHUU 3a/1a4H, BHOCUTH KOPPEKTUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX O0CTOSATEb-
CTB, JAHHBIX, HAWJCHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIICHMBATHh COOTBETCTBHE PE3YJIbTaTa LETU U YCIOBUIM, OOBICHITH TPUUMUHBI JOCTHKEHUS WIIM HEIOCTUKEHUS PE3YJIbTaTOB JACSITEIIbHOCTH, HAXO0-
IUTH OIMOKY, 1aBaTh OLIEHKY MIPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATbDI

10 xiaacce
Yucyia 1 BBIYUCJIEHUSA

e (CB00OAHO ONEPUPOBATH MOHATHIMH: PAIIHOHAIFHOE YHCII0, OECKOHEUHAas! IIEPHOANUECcKas APOOb, MPOLEHTHI; UPPAMOHATIHLHOE YHCIIO; MHOXKECTBA
palMOHAIBHBIX U ACHUCTBUTENBHBIX YUCEI; MOYJIb JEHCTBUTEIBHOTO YUCIIA.

e [IpumeHsaTH A1pOOU U MPOLEHTHI 7S PELICHHs] MPUKIIAJHBIX 33/1a4 U3 PA3IUYHbBIX OTpaciiel 3HAHUN U pealbHON KU3HU.

e [IpumeHsaTH NpUOINKEHHBIE BEIUMCIICHUS, IPABUIIA OKPYTJICHUS, IPUKUJIKY U OLEHKY pe3y/ibTaTa BEIUMCICHUH.

CB00OIHO OTIEPHPOBATH MOHITHEM: CTETICHD C IEIBIM TT0Ka3aTeIeM; HCIOIb30BaTh MOAXOIANIYI0 (pOpMy 3alucH ACHCTBUTEIBHBIX YHACEN IS pe-

LICHUS TPAKTUYECKHX 3a/1a4 U NPEJICTABICHUS JaHHBIX.

CB00OHO OnIEpUPOBATH MOHATHEM: apU(PMETHIECKHI KOPEHb HATypaIbHOU CTETICHH.

CB00OHO ONIEpUPOBATH MOHATHEM: CTENEHB C PAI[HOHATILHBIM MTOKa3aTeJIeM.

CB000/1HO OnepupOBaTh MOHATUSAMMU: JIOTapu(M YUCIIA; TECATUUHBIE U HaTypaJbHbIE JIOTapu(MBI.

CB000/1HO OnIepUpPOBaTh MOHATUSAMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC YUCIIOBOI'O apryMeHTa.

OnepupoBath MOHATHSIMH: APKCUHYC, apKKOCHHYC U apKTAHT€HC YHCIOBOTO apryMeHTa.

YpaBHeHHd U HEPABEHCTBA

e (CB000AHO OmMepUPOBaTh MOHATHIAMU: TOXKJIECTBO, YpaBHEHHE, HEPABEHCTBO, PAaBHOCUJIbHBIE YPAaBHEHHS U YypaBHEHMs-CIIEICTBUS;PAaBHOCUIIbHbIE
HEPABCHCTBA.

e [IpuMeHATH pa3nUyHbIE METO/bI PELIEHUS PAllMOHATIBHBIX U JPOOHO-PAllMOHAIBHBIX YPaBHEHUH; IPUMEHATh METOJ MHTEPBAJIOB JIJIsl PEILIEHUs He-
PaBEHCTB.

e (CB000AHO ONEpUPOBATH MOHATUAMU: MHOTOWIEH OT OJHOIN MEPEeMEHHO; MHOTOWIEH C LEJIbIMU KO3 (UIIMEeHTaMHt, KOPHH MHOT'OWIEHa; pUMe-
HATH JIEJICHUE MHOTOYJIEHAa Ha MHOTOUIEH C OCTaTKOM, TeopeMy besy u teopemy Buera nis pemienus 3anay.

e (CB000OAHO ONEpPUPOBATH MOHATUAMH: CHCTEMA JIMHEHHBIX ypaBHEHHHA, MaTpUIla, ONPEACTUTEIh MATPHUIIBI 2 X 2 U €ro TeOMETPUUECKUI CMBICIT; HC-
II0JIb30BaTh CBOMCTBA OMPEACIIATENS 2 X 2 NI BBIYACIEHUS €r0 3HAaYEHUs, IPUMEHTh ONPENEIUTENN JUIsl PEIICHUS] CHCTEMBI JIMHENHBIX YpaBHE-
HUW; MOJIETIUPOBATh PEAJIBHBIE CUTYaALlUU C IIOMOLIBIO CUCTEMBI JINHEWHBIX YPABHEHUH, UCCIIEI0BATh IIOCTPOCHHBIE MOJIEIH C ITOMOILBI MAaTPULl U
ONpPENIEINTENIEH, NHTEPIIPETUPOBATH ITOIYYEHHBIN pe3yJIbTar.

e lcnonb30BaTh CBOMCTBA IEUCTBUN C KOPHSAMU AJI IPeoOpa3oBaHus BbIPAKEHUH.



BrimonHaTe mpeoOpa3oBaHus YHUCIOBBIX BEIPAXKEHUH, COJIEPKAIIUX CTEIIEHU C PAllMOHATIBHBIM ITOKa3aTeNeM.

Hcnonp30BaTh CBOKWCTBA JOTapu(pMOB IJis TpeoOpa3oBaHus Jorapu(pMUIECKUX BHIPAKESHUH.

CB00OOHO OmepupoBaTh MOHATHUSAMH: WppAlMOHAIBHBIC, MMOKA3aTeNbHbIC W JOrapu(PMHUECKUE YPABHEHUS; HAXOJUTh MUX PEHICHUS C IOMOIIBIO
PaBHOCHJIBHBIX I1EPEXOJIOB WM OCYILECTBIISAS IPOBEPKY KOPHEH.

ITpuMeHATh OCHOBHBIE TPUTOHOMETPUYECKHE (GOPMYIIbI ISl TPeoOpa30BaHUs TPUTOHOMETPUYECKUX BBIPAXKECHUH.

CB000/HO OMEepHpPOBATh MOHATHEM: TPUTOHOMETPUUYECKOE YPABHEHHUE; MPUMEHATh HEOOX0IUMBbIE (POPMYIIBI I PELICHUS OCHOBHBIX THIIOB TpPH-
TOHOMETPUYECKUX YPABHEHU.

MogenupoBaTh peanbHble CUTYalluu Ha S3bIKE aJreOpbl, COCTABIATh BBIPAXKEHUS, YPAaBHEHMsI, HEPABEHCTBA 10 YCJIOBHUIO 33Jauu, UCCIIEI0BaTh M0-
CTPOCHHBIE MOJENHN C UCIIOJIB30BaHUEM alIapara ajareOpsol.

DOYyHKUMH U TPAaPUKH

CB00OHO OTnepHpoBaTh MOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a1aHus (PYHKIIMH; B3aUMHO OOpaTHbIe (PYHKIMH, KOMIIO3ulus GpyHKUui; rpapux GyHK-
[IUH; BBITIOJHSTH dJIEMEHTapHbIE TpeoOpa3oBaHus rpaguKoB (HyHKIHHA.

CB000IHO ONIEpUPOBATH MOHATUSMH: 00JIACTh ONPENIEICHUSI 1 MHOXKECTBO 3HAYCHUH (PYHKIIUH, HYJIH (QYHKIIH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA.
CB000IHO OTIEpPUPOBATH MOHATHIMHU: YETHBIE U HEYETHBIC (PYHKIIUH, IEPHOANYECKIE (PYHKIUH, TPOMEKYTKH MOHOTOHHOCTH (DYHKITUH, MaKCUMY-
Mbl U MUHUMYMBbI (PyHKIMH, HauOoJIbIliee U HaUMEHblIIee 3HaueHne GYHKIUU Ha IPOMEKYTKE.

CB0001HO OnepUpPOBaTh MOHATUAMU: CTENIEHHAs (PYHKLUS C HATYpaJIbHBIM U LEJIBIM [TOKa3aTeseM, rpaduk CTeNeHHON (pyHKIUN ¢ HaTypajlbHbIM U
LIeJIBIM [TOKa3aTeseM; rpauk KOpHs N-0if cTeneHu Kak (GyHKIHUU OOpaTHOM CTENEHH C HaTypaJIbHbIM [TOKa3aTeIeM.

OnepupoBarh MOHATUSAMU: JIMHEWHas, KBaJpaTuyHas U ApoOHO-IMHENHHAast (PyHKIMH; BBIIOIHITH 3JIEMEHTAPHOE UCCIEOBAaHUE U MTOCTPOCHHE UX
rpauKoB.

CB00OHO OnepupoBaTh MOHATHAMU: MTOKa3aTeabHas U Jorapudmuueckas GyHKIUU, UX CBOMCTBA U IpadUKH; UCIOIb30BaTh UX TpaduKu A pe-
IIEHUs] YpaBHEHUH.

CB000/IHO OnIepUpPOBaTh MOHATUSMH: TPUTOHOMETPUUECKAs! OKPYKHOCTb, ONPe/IeIeHne TPUTOHOMETPHUECKUX (DYHKIIMIA YMCIOBOTO apryMeHTa.
Hcnonb3oBate rpaduku GyHKIMN IS MCCIEA0BAaHUS MPOLIECCOB U 3aBUCUMOCTEN NP PEeIICHUM 3334 U3 JIPYTUX y4eOHBIX MPEJAMETOB U peallb-
HOW XM3HH; BBIPAXXaTh POPMYJIaMHU 3aBUCHMOCTH MEXY BEINIHMHAMHU.

Hayana MaTeMaTH4eCKOro aHAJINA3a

CB00O/IHO ONepHpOBATh MOHATUAMU: apH(PMeTHUecKass U reoMeTpudecKas Mporpeccusi, 0eCKOHEUHO YOBIBaIOIIas reoMeTpuyeckasl Iporpeccus;
JIMHENHBIN U 3KCIOHEHIMANIbHBIN pocT, (hOpMyJia CI0KHBIX MPOLIEHTOB; UMETh IIPECTABIIEHUE O KOHCTAHTE e.

Hcnonb30BaTh NpOrpeccuu Ajs pelieHus pealbHbIX 3a]1a4 MPUKIIaJHOTIO XapaKTepa.

CB000/IHO OMEpHPOBATh MOHATHAMU: TOCIEOBATEIBHOCTD, CIIOCOOBI 3aJJaHHs TIOCIIE0BATEIbHOCTEH, MOHOTOHHBIE U OTpaHUYEHHBIE MTOCIIEI0Ba-
TEJIbHOCTHU; TOHUMAaTh OCHOBBI 3apO>K/ICHUSI MAaTEMAaTUYECKOT0 aHaIn3a Kak aHain3a 0ECKOHEYHO MaJlbIX.

CB00OIHO OnIEpUPOBATh MOHATUIMU: HETIPEPbIBHBIE (DYHKLNU; TOUKU pa3pbiBa rpaduka GyHKINN; aCUMITOTHI rpaduka QyHKIUH.

CB00OHO onepUpOBaTh MOHATHEM: (PYHKIIMS, HEPEPhIBHASI HA OTPE3Ke; MPUMEHSATh CBOMCTBA HEMIPEPHIBHBIX (DYHKIMM [T pelIeHus 3a1a4.
CB000OHO onepHUpOBaTh MOHATUIMHU: TIEpBasi U BTOpasi MPOU3BOAHbIE QYHKINH, KacaTeabHas K Tpaduky QyHKIUH.

BoruncnsaTe Ipon3BOAHBIE CYMMBI, TPOU3BEACHHS], YACTHOTO M KOMITO3ULIMU ABYX (PYHKIIHIL; 3HATH MPOU3BOIHBIE SJIEMEHTAPHBIX (PYHKIIHUM.
Vcnonb30BaTh TeOMETPUUYECKHI U (PU3UUECKUI CMBICIT IIPOU3BOIHOM /IS peIIeHHs 3a/1au.



MHuo:xecTBa 1 JIOTHKA

CB00O/IHO OTIEpUPOBATh MOHATUSIMH: MHOKECTBO, ONICPAIMH HA/I MHOXKECTBAMHU.

Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIN armapar Jis OMMMCAaHUs PEANbHBIX MPOIECCOB M SBJICHUH, MPH PEHICHUH 33134 U3 JIPYTruX Y4eOHBIX
MPEIMETOB.

CB0OOJHO OMepUpoBaTh MOHATUSIMHU: ONpE/ICICHIEe, TeOpeMa, YpaBHEHHE-CIICICTBHE, CBOWCTBO MATEMaTHYECKOT0 00BEKTA, I0KAa3aTeIbCTBO, PaB-
HOCWJIbHBIC YPAaBHEHHS U HEPABCHCTBA.

11 kaace
Yuciia 1 BBIYUCJIEHUSA

CB0001HO onIepUpOBaTh MOHATUAMU: HATYpaIbHOE U 1EJI0€ YUCII0, MHOKECTBA HATYPAJIbHBIX U LIEJIBIX YMCEN; UCII0JIb30BaTh IPU3HAKH JI€IUMOCTH
uensix yuces, HOJl u HOK HaTypanbHbIX Uucel i peleHus 3a/1a4, IpUMEHsTh anroput™ EBkinuaa.

CB000IHO ONIEpUPOBATH MOHATHEM OCTATKA IO MOJYJIIO; 3aIIMCHIBAaTh HATYPAJIbHBIC YUCIIA B PA3IMYHBIX MO3UIIMOHHBIX CHCTEMaX CUHCIICHUSI.
CB000/IHO ONEpPUPOBATH MOHATUSAMU: KOMIUIEKCHOE YHCIIO U MHOXKECTBO KOMILJIEKCHBIX YMCEl; PEJICTABIATh KOMIUIEKCHbIE YnCia B ajreOpanye-
CKOW ¥ TPUTOHOMETPUYECKOH (hopMe, BBIMOIHATH apu(METHUECKUE OTIEpaIlii C HUMHU B U300pakaTh Ha KOOPIMHATHOM TIOCKOCTH.

YpaBHeHNSI 1 HEPABEHCTBA

CB000HO onepupoBaTh MOHATHSAMU: UPpALMOHAIbHBIC, IOKA3aTeNIbHbIE U JIorapu(MUUECKUE HEPAaBEHCTBA; HAXOAUTh UX PELICHHs C ITOMOUIbIO
PAaBHOCUJIBHBIX IIEPEXO/IO0B.

OcyiecTBiaTh 0TOOP KOPHEH NPH pelIeHUH TPUTOHOMETPUYECKOTO YpaBHEHHUSI.

CB00O0IHO ONEPUPOBATH OHATHEM TPUTOHOMETPHUUECKOE HEPABEHCTBO; MPUMEHITh HEOOXOAMMbIe ()OPMYIIBI JJIsl PEUICHUS OCHOBHBIX THUIIOB TPH-
TOHOMETPUYECKUX HEPABCHCTB.

CB000/IHO ONEpPUPOBATH MOHATUAMHU: CUCTEMA M COBOKYITHOCTh YPaBHEHUH U HEPABEHCTB; PAaBHOCUIIbHbBIE CUCTEMBI M CUCTEMBI-CIEICTBHS; HAaX0-
JUTH PEIICHUs CUCTEMBI U COBOKYITHOCTEN pallMOHANIbHBIX, UPPAlMOHAIbHBIX, TOKA3aTENbHbBIX U JIOTapU(PMHUUECKUX YPaBHEHHUH U HEPABEHCTB.
Pemarp paryonanbHble, UppallMOHAIBHBIE, [TOKA3aTeNbHbIE, JOTApUPMUUECKHE U TPUTOHOMETPUYECKHE YPAaBHEHUS U HEPAaBEHCTBA, COjepkKallne
MOZYJIY ¥ TapaAMETPHI.

[TpumensTh rpaduueckre METObl Ul PEeIlIeHNs] ypaBHEHUN U HEPABEHCTB, a TAK)Ke 3a]ad ¢ IapaMeTpamH.

MonennpoBaTh peaibHble CUTYalluu Ha SI3bIKE areOphl, COCTABIATh BHIPAYKEHUS, ypaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBHIO 3ajauu, UC-
CJIeZIOBaTh MMOCTPOEHHBIE MOJEIH C UCIIOIb30BaHUEM ammapara anreOpbl, HHTEPIPETUPOBATh MOJTyUSHHBIH pe3ybTar.

DOYyHKUMH U TPaPUKHU

Ctpoutb rpaduKu KOMIIO3UIMU (PYHKIHUN C TOMOIIBIO AJIEMEHTAPHOT0 CCIEeI0OBAHUS U CBOMCTB KOMIIO3ULIMH JIBYX (DYHKIIUH.
Ctpouthb reomeTpruecKkue 00pa3bl ypaBHEHUH U HEPABEHCTB Ha KOOPAWHATHOH MJIOCKOCTH.

CB000OHO ONEPUPOBATH MOHATHAMU: TPapUKU TPUTOHOMETPUUECKUX (PYHKIIUH.

[TpumeHsITh PYHKIMU U1 MOJIETUPOBAHUS U HCCIIE0BAaHUS PEATbHBIX MPOIIECCOB.

Hagana MmaTeMaTH4eCKOro aHaJInu3a

Hcnons3oBaTh MMPOU3BOAHYTIO JJISI UCCIICAOBAaHUA (byHKI_[I/II/I Ha MOHOTOHHOCTb U OKCTPECMYMBI.
Haxoauts HanOOJIbIIIee U HAMMEHBIIIEE 3HAUCHUS (I)yHKI_II/II/I HerepBIBHOﬁ Ha OTPE3KE.



e Hcnoap3oBaTh NPOU3BOJHYIO U HAXOXKACHHUA HAWITYYIICTO PCHICHUSA B MPHUKIIAAHBIX, B TOM YHCJIC COLMAJIBHO-OKOHOMHUYCCKUX, 3aJdavdax, AJIA
OIpEeEICHUS] CKOPOCTH U YCKOPEHUS Mpoliecca, 3a1aHHOTro GopMysIoi uim rpagukom.

e (CB00OOAHO OMEpPHPOBATH MOHATHIAMU: TIEPBOOOPA3Hast, ONPEACIEHHBIH HHTETPA; HAXOIUTh IEPBOOOPA3HBIE YIEMEHTAPHBIX (DYHKIUHA U BHIYUCIIATH
uHTerpai no Gopmyne Herotona—Jleiibnuna.

e HaxoauTh miuomany miockux Guryp u 00bEMBbI T€ ¢ TOMOIIBIO HHTETpaa.

e lMeTh peCTaBICHUE O MATEMATHIECKOM MOJICTUPOBAHUY HA MIPUMEPE COCTaBIeHUS MU PepeHIINATBHBIX YPABHCHU.

e Pemars NpUKIAAHBIC 331291, B TOM YHCJIE COIUATBLHO-3KOHOMHYECKOTO U (PU3MYECKOT0 XapaKTepa, CPeCTBAMH MaTeMaTHYeCKOro aHAIH3a.

COJAEP)KAHUE YYEBHOI'O KYPCA (IIO TOAAM OBYYEHUA)

10 knace
Yuciia 1 BBIYHCICHUSA

Parnmonansheie uncna. OOBIKHOBEHHBIE U ACCATUYHBIC TPOOU, TPOICHTHI, 0ECKOHEYHBIE TIepuoanueckue aApodu. Ilpumenenne apoOeil 1 npoIeHTOB
IUI PELIEHUS NIPUKJIAJHBIX 3a1a4 U3 PA3JIMUHBIX OTPACIIE 3HAHUI U PEAJIbHOM JKU3HH.

JlelicTBUTENbHBIC YnCiIa. ParmoHanbHbIe U HppallOHAIBHBIC YK Clia. ApupMETHYECKHE ONepalliy ¢ ISHCTBUTEIBHBIMA YicaaMu. Moyib 1eHCTBH-
TEJIBHOTO YMciia U ero cBoicTaa. [IpubnmkEHHbIe BEIYMCICHUS, IPABUIa OKPYTJICHHUS, IPUKUKA U OLIEHKA Pe3yJIbTaTa BEIUMCICHUH.

Crenens ¢ nensiM nokaszarenaem. bunom HetoTona. Mcnonb3oBanue noaxosuiel Gopmsbl 3alucu JEHCTBUTENIBHBIX YUCEN JUIsSl PEILICHUs paKTUye-
CKHUX 3aJ1a4 Y NIPEACTABICHUS JAHHBIX.

Apudmerniecknil KOpeHb HaTypaJIbHOW CTETIEHU U €r0 CBOMCTBA.

CreneHnsp ¢ palMOHaIbHBIM IIOKA3aTENIEM U €€ CBOWCTBA; CTENEHD C IEHCTBUTEIIBHBIM I10KA3aTEIEM.

Jlorapudm uncna. CoiictBa morapudma. JlecsiTHuHbIe U HATYpaJIbHBIC JOTaPU(PMBI.

CuHycC, KOCHHYC, TAHT€HC, KOTAHT€HC YUCJIOBOTO apryMeHTa. APKCHHYC, apKKOCUHYC U apKTAaHT€HC YMCIIOBOTO apryMEHTAa.
YpaBHeHUsI M HEPaBEHCTBA

ToxnecTBa u TOXKIECTBEHHbIE TpeoOpa3oBaHus. Y paBHEHUE, KOPEHb ypaBHEHMs. PaBHOCHIIbHBIE ypaBHEHUS U YpaBHEHUs-clieAcTBUs. HepaBeHCcTBO,
pelIeHne HEPABEHCTBA.

OCHOBHBIE METO/bI PEIIeHUs LEeNbIX U JIPOOHO-PAIIMOHAIBHBIX YPaBHEHUH M HEpaBeHCTB. MHOTOUYJIEHbI OT OJHON nepeMeHHoi. [leneHne MHOro-
YJieHa Ha MHOTOWIEH ¢ ocTaTkoM. Teopema besy. MHorounens! ¢ uensiMu koagdunuenramu. Teopema Buera.

[TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COAEPIKAIIMX CTENICHU U KOPHH.

WppatmonansHble ypaBHeHN. OCHOBHbBIE METO/BI PELICHUS UPPAlMOHAIBHBIX YPAaBHEHUH.

ITokazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS TI0KA3aTEIbHBIX YPaBHEHUI.

[IpeoOpa3oBanue BbIpakeHH, coepKaluX Jorapu@mel.

Jlorapudmuueckue ypaBHeHUs1. OCHOBHbBIE METOBI pEIIEHUS JTorapu(PMUUECKUX YPaBHEHHI.

OcHoBHbIe TpUroHomerpudeckue Gopmyisl. [IpeobpasoBanre TPUTOHOMETPUYECKUX BbhIpakeHUH. PellieHue TpuroHoMeTpu4ecKiX ypaBHEeHHH.

Pemenne cucrem IMHEHHBIX ypaBHEHUI. MaTpuia cUCTEMBI JIMHEWHBIX ypaBHEHUN. OnpenennTens MaTpulbl 2X2, ero FeOMETpUUECKUN CMBICT U
CBOMCTBA; BBIYMCIICHHE €r0 3HAUYCHHMs], IPUMEHEHNE ONPEACIUTEINS JUIsl PELICHUsI CUCTEMBI JJMHEHHBIX ypaBHEHUH. Pemienre NpukiagHbpIxX 3a1a4 ¢ MOMO-
LIbI0 CUCTEMBI JIMHENHBIX ypaBHEHUH. McciieioBaHne TOCTPOSHHON MOJIEIH C IIOMOIIBIO MATPHULL U OIPEIEITUTENIEH.



[TocTpoeHne mMaTeMaTHYECKUX MOJIEIEH peaTbHOM CUTYallMU C TTOMOIIBIO YPaBHEHUN W HEepaBeHCTB. [IprMeHeHne ypaBHEHU U HEPABEHCTB K pe-
[ICHUIO0 MaTeMaTHUECKUX 3aJa4 M 3a/1a4 U3 PA3JIMUYHbIX 00JIaCTel HAyKH U peabHON )KU3HU.

DOYyHKUMH U TPaPUKH

@OynK1us, criocoOs! 3ananust GyHKuuu. B3aumuo obparubie pynkuuu. Komnosunus ¢ynkuuii. I'paduk pyHkumu. DneMeHTapHbIE TIPeoOpa3oBaHuUs
rpadukoB GyHKITHI.

OO6nacte onpeneneHus U MHOKeCTBO 3HadeHUU (pyHkimu. Hymu ¢ynkmmu. [IpomexxyTku 3HakonocrostuctBa. YéTHble n HeuéTHble pyHKkuuu. [lepu-
oauueckue ¢pyHkimu. [IpomexxyTkn MOHOTOHHOCTH (pyHKIMH. MakcuMyMbl 1 MUHUMYMbI GyHKunU. Hanbombiiee u HauMeHblIee 3HaYeHU ST QYyHKIMU Ha
IIPOMEXKYTKE.

Jlunelinas, KBaJpaTu4Has U IpoOHO-TUHEWHAs QYHKIUU. DIIEMEHTapHOE UCCIIEJ0BAaHUE U TIOCTPOCHUE UX TPa(UKOB.

Crenennast GyHKIHUS C HATYpAIbHBIM U IIeJbIM TToKa3areneM. E€ cBoiicTBa u rpaduk. CBolicTBa U rpaduK KOpHS N-0i CTENEHH Kak GyHKUIUHU 00paT-
HOM CTENEHU C HaTypaJIbHBIM I10KA3aTEIIEM.

[TokazarenpHas u norapudmudeckas GyHKINH, ©X CBOWCTBA U Trpaduku. Vcnonap3zoBanne rpagukoB GyHKIMN IS pEIICHUS] YpaBHEHUA.

Tpuronomerpuueckas OKpy>KHOCTb, OIIPEEICHUE TPUTOHOMETPUYECKUX (PYHKLUI YUCIOBOIO apryMeHTa.

@OyHKIMOHAIbHbBIE 3aBUCUMOCTH B PEANIbHBIX IPOLIECCAX U SIBICHUAX. [ paduKu peasbHbIX 3aBUCUMOCTEH.

Havaja maTeMaTH4eCKOro aHaJmu3a

[TocnenoBarenbHOCTH, CLIOCOOBI 3aJaHUs TOCIEA0BaTENbHOCTEH. MeTo MareMaTH4ecKoW MHIAYKIMU. MOHOTOHHBIE U OTpaHUYEHHBIE 11OCIIE0BA-
TeJNbHOCTHU. MIcTOpUS BO3HUKHOBEHMS MaTEMAaTHUECKOr0 aHAJIN3a KaK aHaJIn3a OECKOHEUYHO MaJlbIX.

Apudmerndeckas U reoMeTpruecKas nporpeccuu. beckoneuno yOwiBaromas reomerpudeckas nporpeccus. Cymma 0€CKOHEUHO yObIBarommiei reo-
METPHUUYECKOM Iporpeccuu. JIMHEWHBIN U SKCIIOHEHIMANIBHBIN pocT. Yucno e. @opmyrna CioXKHBIX IPOLEHTOB. Mcnonp3oBaHue Iporpeccuu Uisk peleHus
pealIbHBIX 33]1a4 IPUKJIAJHOTO XapaKTepa.

HenpepbiBable GyHKIMM 1 UX cBOMCTBA. Touku pa3pbiBa. ACUMITOTH TpadukoB ¢pyHKkuni. CBoHCTBa (DYyHKIMHA HENPEPBIBHBIX Ha OTpe3ke. MeToa
WHTEPBAJIOB JJIs peleHus] HepaBeHCTB. [I[puMeHeHne cBONCTB HENPEPBIBHBIX (PYHKIMM JUIsl pEIIeHUs 3a]1a4.

IlepBas u Bropas npousBojHble GyHKIMU. OnpeneneHne, reOMeTpUUECKU 1 PU3NUECKUil CMBICT TPOU3BOIHON. YpaBHEHUE KacaTeabHOH K rpadu-
Ky QyHKIUH.

ITpou3zBosiHbIE ArIeMeHTapHbIX GYHKUMN. [Ipon3BoaHAs CYyMMBI, TPOU3BEAECHUS, YACTHOTO U KOMITO3UIIMH (DY HKIIUH.

MHo:kecTBa U JIOTHKA

MHoecTBO, onepalny HajJ MHOKECTBaMHU U UX CBOWcTBa. J[narpammel Oiinepa—BenHa. [IpuMeHeHne TEOpETUKO-MHOKECTBEHHOTO arapara s
OIMCAaHUs PEATIbHBIX MPOIIECCOB U SIBICHUMN, IPU PEILIEHUU 3aa4 U3 JPYTUX Y4eOHbIX IPEIMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MaTEMAaTHUYECKOTO 0OBEKTA, CIEJICTBHE, 10KA3aTEIbCTBO, PABHOCUIIbHBIC YPaBHEHHUS.

11 kaace

Yucia 1 BbIYUCICHUA

Hatypanbnble u nensie uncna. IIpumenenue npusnakos aenumoctu nensix uncen, HOJ n HOK, ocraTkoB no monyito, anroputMa EBkinnnanis pe-
LIEHUS 3a/1a4 B LEJbIX YHCIIAX.

KommekcHble uncia. Anredpanueckas 1 TpPUrOHOMETpUUecKkast (POpMBbI 3aMCH KOMIUIEKCHOTO Yucia. ApU(pMETHYECKHEe ONepaliii ¢ KOMIUIEKCHBI-
MU yuciaMmu. M300paskeHne KOMIUIEKCHBIX YHCeNl Ha KoopaAnHaTHO! miockoctu. @opmyna Myaspa. Kopuu n-oif crenenu u3 koMiiekcHoro uucia. [pu-
MEHEHHE KOMITJIEKCHBIX YHCEJ JJIsl pelIeHus] PU3NUYECKUX U TeOMETPUUECKUX 3ajay.



YpaBHeHMsI M HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YpaBHEHUI U HEpaBEHCTB. PaBHOCUIIbHBIE CUCTEMBI M CUCTEMBI-CIIEACTBUSI. PaBHOCUIIbHBIE HEPABEHCTBA.

OT60p KOpHEH TPUTOHOMETPUUECKHUX YPAaBHEHUH C MOMOIIBI0 TPUTOHOMETPUUYECKOM OKpPYKHOCTH. Perienre TpuroHoMeTpuuecKux HEpaBEeHCTB.

OCHOBHBIE METO/IbI PELICHHS TOKA3aTEIbHBIX U JIOTApU(PMUIECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPALIUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHHS CUCTEM U COBOKYITHOCTEH paliMOHaTbHBIX, HPPALMOHAIBHBIX, TOKA3aTEIbHBIX U JJOTapu(MUUECKUX YPAaBHECHHH.

VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C TAPAMETPAMH.

[IpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHMIO MaTEeMAaTUYECKUX 3a/ay M 3a/a4 U3 Pa3jIMYHbIX oOlacTell HayKu M PeajJbHOW YKU3HH,
MHTEpIpETALMs NOJIYYEHHBIX PE3YyJIbTATOB.
DYyHKUMH U TPAPUKHU

I'paduk xomnozunuu ¢yHkuii. ['eomerpuueckrue o0Opa3sl ypaBHEHUN U HEPABEHCTB Ha KOOPAWHATHOM MIOCKOCTH.

Tpuronomerpuieckre GyHKINHU, UX CBOMCTBA U rPpadUKH.

I'padmueckue MeToabl pelieHus ypaBHEHUI 1 HepaBeHCTB. [ paduueckue MeTo bl peieHus 3a1au ¢ napaMeTpaMu.

Hcnonp3oBanue rpagukoB QyHKIUHA UTS UCCIIE0OBAHUS TPOIIECCOB U 3aBHCUMOCTEH, KOTOPBIE BO3HUKAIOT MPH PEIICHUH 33/1a4 U3 IPYTHX y4eOHbIX
MPEAMETOB U peajbHOM )KU3HU.
Hayana maTteMaTH4eCKOro aHajm3a

[IpumeHeHne MPOU3BOIHON K MCCIIEOBAaHUIO (YHKIMI HA MOHOTOHHOCTh U IKCTpeMyMbl. HaxoxaeHne HanOoNbIIero 1 HaMMEHbIIEro 3HAaYeHU I
HETPEePbIBHON (PYHKIIMU HA OTPE3KE.

[IpuMeHeHne MpoU3BOJHON ISl HAXOXKACHUS HAWIYUIIEro pelieHus B MPUKIIAIHBIX 3a/1adax, JUIsl ONPECICHUs] CKOPOCTH U YCKOPEHUs Ipolecca,
3aJIaHHOTO POPMYJIION MK TPAPUKOM.

[TepBooOpazHasi, OCHOBHOE CBOMCTBO MepBooOpa3HbIX. [lepBooOpasHble aneMeHTapHbIX (GyHKIMN. [IpaBuiia HaXoXkAeHUS TEPBOOOPa3HBIX.

Nuterpain. ['eomerpudeckuii cMpici nHTErpaia. Berauciaenue onpenenéanoro uaterpana no gopmyne Herorona—Jleitoauna.

[TpumeHeHue UHTErpana A1 HaXOXKACHUATUIOMACH IOCKUX GUTYp U 00bEMOB reOMETPUUECKUX TEJl.

[Ipumeps! pemeHnit quddepeHnraibHbIX ypaBHeHUH. MaTtemaTiueckoe MOJETUPOBaHUE PEalIbHBIX MPOILECCOB € MOMOIIBI0 AUPPEepeHInanbHbIX
YPaBHEHHUH.



TEMATHYECKOE INTAHUPOBAHHUE YYEBHOI'O KYPCA

(IO T'OAAM OBYYEHMUMSA)
Ne HanmeHoBaHMe pa3aenos U Tem nNpo- Konunuecrso yacos dneKTpoHHOUUPpOBbIE pecypcbl
n/n |rpamm
BCero KoHTponbHble [npakTuueckue pa-
paboTbl 60TbI

1 MHOXecTBO AeNCTBUTENbHbIX uncen. Muo- | 24 2 https://resh.edu.ru/subject/51/10/
rouneHsl. PaumoHanbHble ypaBHEHUA U He-
paBeHcTBa. CUCTEeMbI IMHEWHDbIX YpaBHEHWUIA

2 dyHKuun n rpadpukn. CreneHHan pyHKumac | 12 1 https://resh.edu.ru/subject/51/10/
LLeNbiM NoKasaTenem

3 ApudmeTnyeckunii KopeHb n-oi CTeneHu. 15 1 https://resh.edu.ru/subject/51/10/
MppaumnoHanbHble ypaBHEHUA

q MokasatenbHaa PpyHKumA. NMoKasatenbHble |10 1 https://resh.edu.ru/subject/51/10/
ypaBHeHus

5 Norapupmunueckan pyHkuma. lorapupmn- | 18 1 https://resh.edu.ru/subject/51/10/
yecKue ypaBHeHUA

6 TpuroHomMmeTpUuyecKkue BbipakeHusa n ypas- |22 1 https://resh.edu.ru/subject/51/10/
HeHuA

7 HenpepbisHble pyHKUMKU. MponssogHasn 20 1 https://resh.edu.ru/subject/51/10/

8 MocnepoBaTtenbHOCTU U Nporpeccumn 10 1 https://resh.edu.ru/subject/51/10/

9 MosTopeHune, 0606weHne, cuctemaTmsauma |5 https://resh.edu.ru/subject/51/10/
3HaHW

OBLLEE KOJIMYECTBO YACOB NO NPOrPAMME 136 9




11 KJIACC

KoauuecTBO 9acoB

IMpaxk-
duekTpoHHbIe (HUdpoBbHIE) 00pa3o-
Ne n/m | HamMeHoBaHuUe pa3aesioB M TeM NMPOrPaMMbl Beero Kontpon- THYE- | o bie pecypest
Hble padoThl | CKHe
pado-
ThI
HccaenoBanue GyHKIMii ¢ IOMOIIBLIO POU3BOTHOI 22 https://resh.edu.ru/subject/51/11/
IlepBooOpa3Hasi 1 MHTErPaJ 12 https://resh.edu.ru/subject/51/11/
3 I'paduku Ttpuronomerpuyecknx ¢ynkuuii. Tpuronomerpuue- 14 1 https://resh.edu.ru/subject/51/11/
CKHE HEPABEHCTBA
4 HppanuonajbHble, MOKa3aTeJbHbIe W JorapupMuyecKne Hepa- 24 1 https://resh.edu.ru/subject/51/11/
BEHCTBA
5 KomniexkcHple unciia 10 https://resh.edu.ru/subject/51/11/
6 HatypaJsibHble 1 1eJble Yncaa 10 https://resh.edu.ru/subject/51/11/
v CucreMbl palMOHAJIbHBIX, HPPANMOHAJIBbHBIX MOKAa3aTeJbHBIX U 12 1 https://resh.edu.ru/subject/51/11/
Jorapu(p)Mu4YecKnX ypaBHeHHi
8 3agaum ¢ mapamerpamMu 16 https://resh.edu.ru/subject/51/11/
9 IMoBTOpEHUE, 00001IEHNE, CHCTEMATH3AIUSI 3HAHMI 16 https://resh.edu.ru/subject/51/11/
OBIIEE KOJIMYECTBO YUACOB 110 ITPOI'PAMME 136




Ka.ﬂe}[}]apno-TeMaaneckoe IJIAHUPOBAHHE anreﬁpa u HayvaJja anajam3a 10 kaace.

N n/n

Jama

IThan

| Dakm

Tema ypoka

MHO0:xeCTBO JAeiiCTBUTEJbHBIX Ynce]d. MHOro4wieHol. PamuoHajabHbIE YPaBHEHUS U HEPABEHCTBA. CucreMbl JHHEHHBIX ypaBHeHI/Iﬁ - 24 yacoB

1. 04.09.2023 MHO0k€ecTBO, OIIEpalliy Ha/l MHO>)KECTBAMHU U UX CBOMCTBA
2. 04.09.2023 Juarpammel Ditniepa-Benna.
3. 06.09.2023 [TprMeHeHrEe TEOPETUKO-MHOKECTBEHHOT'0 anmnapaTa JUlsl pelieHtsl 3a/1a4
4, 06.09.2023 Panmonansubie uncna. OOBIKHOBEHHBIC U JIECATUYHBIC IPOOH, TPOLICHTHI, 0ECKOHEUHBIE TIEPHOIUNICCKHE
apobu
5. 11.09.2023 Panmonanbsabie yncna. OOBIKHOBEHHBIC U IECATUYHBIC IPOOH, TPOLICHTHI, 0ECKOHEUHBIE TIEPHOTUICCKUE
apobu
6. 11.09.2023 [Tpumenenue apoOei U MPOLEHTOB ISl PEHICHUS PUKJIATHBIX 33124
7. 13.09.2023 JletictButenbHble uncia. PaninoHaabHbIe M HppaAIMOHAIBHBIC YHCIIA
8. 13.09.2023 ApudmeTnueckre onepaluu ¢ 1eHCTBUTEIbHBIMU YUCIAMU
9. 18.09.2023 Bxo/inasi KOHTpPoJIbHas padoTa Nel Teme « MHOKeCTBO AeiiCTBUTEILHBIX Ynce]. MHOrOUIeHbD».
10. 18.09.2023 Monynb IEMCTBUTENBHOTO YUCIA U Er0 CBOMCTBA
11. 20.09.2023 [TpuOmkEHHBIC BRIYMCIICHUS, TIPABUJIa OKPYTIICHHUS, PUKUIKA U OIEHKA Pe3yJIbTaTa BEIYHCICHUH
12. 20.09.2023 OCHOBHBIE METOJIBI PEIICHUS IENIBIX U APOOHO-PAMOHALHBIX YPAaBHEHUH H HEPABCHCTB
13. | 25.09.2023 OCHOBHBIE METO/IbI PELIEHHS LEBIX H IPOOHO-PAMOHATIBHBIX YPABHEHHIT M HEPABEHCTB
14, 25.09.2023 OCHOBHBIE METOJIBI PEIICHUS IENBIX U APOOHO-PAMOHALHBIX YPaBHEHUH H HEPABCHCTB
15. | 27.09.2023 MHOTOUIEHB! OT O/{HO TIepeMeHHOM. JleNeHne MHOTOUIeHa Ha MHOTOUJIEH ¢ ocTaTkoM. Teopema besy
16. 27.09.2023 MHuorounensl ¢ nensivMu kodddunuenramu. Teopema Buera
17. 02.10.2023

Pemenne cucreM TMHENHBIX ypaBHEHUN




18. 02.10.2023 Peuienue cuctem JIMHEHHBIX YpaBHEHUM
19. | 04.10.2023 Matpuna cuctemsl JIMHEWHBIX ypaBHEHUH. OnpeaenuTeslb MaTpULIbl 2X2, €ro FreOMETPUUECKUN CMBICT U
CBOWCTBA; BBIYUCIIEHHUE €0 3HAYECHHUS
20. | 04.10.2023 Onpenenutens MaTPULBI 2X2, €r0 TEOMETPHUECKUI CMBICI U CBOWCTBA; BHIYMCIICHHUE €T0 3HAYCHUS
21. | 16.10.2023 [TpuMeHeHue ornpenesnTeNns A pelieHUs] CUCTEMbI IMHEHHBIX YpaBHEHUH
22. | 16.10.2023 Pemienue npukiiagHbIX 3a7a4 ¢ MOMOILBIO CUCTEMbI TMHEWHBIX YPaBHEHHH
23. 18.10.2023 Pemenue npuknaaHpixX 3a7a4 ¢ NOMOILBIO CUCTEMBI JIMHEWHBIX YPABHEHHI
24, 18.10.2023 KontpoabHnas padora: Ne2 "PanunonajibHble ypaBHeHHs U HepaBeHCTBA. CHcTeMbl JTMHEHHBIX ypaBHe-
Huii'"
@Oynkuun U rpaguku. CrenenHass QyHKIMS ¢ HeJbIM OKa3aTesaeM - 12 yacos
1 23.10.2023 Crioco0Ow1 3aanus GyHKIuu. B3anmuo oopatabie hyHKimu. Kommosunus GyHKITUHA.
2 23.10.2023 ['padux GyHkumu. DnemMeHTapHbie npeoOpa3oBanus rpagukoB GyHKIHUN
3 25.10.2023 O06s1acTh onpeeneHus] 1 MHOXKECTBO 3HAYeHMH (pyHKINN
4 25.10.2023 Hynu ¢pynkuun. IlpomexxyTkn 3HaKOIIOCTOSHCTBA
5 30.10.2023 Yérable u HeuéTHbIe pyHKUUU. [lepuoanyeckue GyHKIMU
6 30.10.2023 [TpomexyTkr MOHOTOHHOCTH (pyHKITHH. MakCHMyMBbl I MUHUMYMBI ()yHKITHH
7 01.11.2023 HawuOospliee 1 HauMeHblllee 3Ha4eHne PYHKIUU Ha TPOMEKYTKE
8 01.11.2023 JluneliHas U KBagpaTH4Has QYHKLIMHU. DIEMEHTapHOE UCCieloBaHe U rpauku QyHKIHHA
9 06.11.2023 JpoOHo-nmuHeiHast pyHKIIH. DIeMeHTapHOe HcceIoBaHne U rpaduK dTHX QyHKITHI
10 06.11.2023 Crenenb ¢ nenslM nokasareneMm. bunom HeroTona
11 08.11.2023 CrenenHas GyHKIUS C HaTypalbHBIM U IIeNIbIM NoKka3zareneM. E€ cBoiicTBa u rpaduk
12 08.11.2023 KonTtpoubnas padora Ne3 no teme «®@ynkunu u rpadpukmn». Crenennas pynkuus. E€ coiictBa u rpa-
(bI/IK"
Apupmerndyecknii KopeHb N-o0ii crenenn. UppannonanbHble ypapHeHnus - 15 yacos
1 13.11.2023 ApudmeTnueckuii KOpeHb HATYpaJbHOW CTENEHH U €ro CBOMCTBa
2 13.11.2023 [TpeoOpa3oBaHus YHCIOBBIX BRIPAXKEHUN, COJEPKAIINX CTEIEHH
3 15.11.2023 BriHecenrie MHOKUTENS U3-T10]] 3HAKa KOpHA. BHeceHre MHOKUTENS O/1 3HaK KOpHS




4 15.11.2023 Coxpamienue apo6eii, cogepxkanux paaukaisl. [IpeodpazoBanue uppanroHaIbHBIX BEIPAKEHUH
5 27.11.2023 Cokpaienue apo0ei, conepkamux paaukaisl. [IpeodpazoBanne HpparMOHAIBHBIX BhIPAKECHUN
6 27.11.2023 [ToBTOpenue mo reme «ApupmMeTnyecKrii KOpeHb N-HOW CTENEHI
7 29.11.2023 WppanmoHanpHble ypaBHEHUS
8 29.11.2023 O061acTh TOMYCTUMBIX 3HAYCHUH UPPAITMOHAILHOTO YPaBHEHUS
9 04.12.2023 OCHOBHBIE METO/Ibl PELLICHUSI UPPALIMOHATIbHBIX YPABHEHUM
10 04.12.2023 PaBHOCHIIbHBIE TIEPEXOBI B PEIICHUH UPPAMOHATBHBIX YPaBHEHUH
11 06.12.2023 AJNTOpUTM pellIeHUs] UPPALIMOHAIbHBIX YPaBHEHUM
12 06.12.2023 Pemenne nppanroHaabHbIX YpaBHEHUN
13 11.12.2023 CgoiicTBa u rpaduk KOpHS N-0if cTeNeHN Kak (YyHKIIMKA 0OpaTHON CTENIEHH C HATypaJIbHBIM ITOKa3aTeIeM
14 11.12.2023 [ToBTopenue no Teme «MppanmonanbHbIe YpaBHEHUS.
15 13.12.2023 KontpoabHnas padora Ned4 mo teme «ApupMeTHuecKuii KOpeHb N-0ii crenenn». « AppanuoHnajbHble
YpPaBHEHMSD
Iloxka3zarenbHas ¢pynkuus. [lokazarenbuble ypapHenus - 10 yacos
1 13.12.2023 CreneHsp ¢ pallMOHAIbHBIM [TOKA3aTeNIeM U €€ CBOWCTBA
2 18.12.2023 [TokazarenpHas GyHKIHS, € CBOMCTBA U rpaduK
3 18.12.2023 Hcnonwp3oBanue rpaduka GyHKIUU A peIICHUS YPaBHEHHM
4 20.12.2023 [TokxazarenbHble ypaBHEeHUSI. OCHOBHBIE METO/Ibl pEIICHHUS [T0KA3aTEIbHbIX YPAaBHEHHM
5 20.12.2023 [TpuBeneHne o6enx yacTel ypaBHeHHs K OJIHOMY OCHOBaHHIO. BblHeceHue o011ero MHOKHUTENS 3a CKOOKY
6 25.12.2023 IToxazarenbHble ypaBHEeHUSI. OCHOBHBIE METO/Ibl PEIICHUS [T0KA3aTEIbHBIX YPaBHEHHM
7 25.12.2023 KonTtpoJsbHnas padora NeS mo teme «Ilokazarenbnas pynkuus. IlokazaTreqabHble ypaBHEHH )
8 27.12.2023 ITokxazarenbHble ypaBHEHUSI. OCHOBHBIE METO bl PEIICHHUS TOKA3aTEIbHBIX YPABHEHUM
9 27.12.2023 ITokazarenbHble ypaBHEeHUsI. OCHOBHBIE METO bl PELICHHUSI I0KA3aTeJIbHBIX YPaBHEHUN
10 [Toka3zarenbHble ypaBHEeHHs. OCHOBHBIE METO/IbI PEIIEHUS T0KA3aTENIbHBIX YPaBHEHUH
Jlorapudpmunueckas pynkums. Jlorapupmuueckne ypapHenus - 18 yacos
1 Jlorapugm ymncna
. OCHOBHBIE METO/IbI peIIEeHHS JIOTapU(MUIECCKUX YPABHEHHIA.
2 CaoiicTa norapudma
3 Jlecatuanble J0rapumbl
4 Hatypanbhble sorapupmsl
5 [Tpeobpa3zoBaHue BbIpaXeHH, coepKaluX Jorapudmsl
6 Jlorapudmuueckas pyHkius, e€ CBOUCTBA U TpauK
7 Vicnionp3oBanue rpaduka GyHKIMA ISl peNICHUs] YPaBHEHUH
8 QDYHKIMOHATBHO-TpaUUIECKUIl METO/1 pellieH!s ypaBHEHUN




9 IToBTopenue no teme «Jlorapudmudeckas QyHKITHDY

10 Jlorapugmuueckue ypaBHEHHs

11 PaBHOCHIIbHBIE NTEPEXObI B pEIICHUH JOrapu(MUUECKUX YPaBHEHUH

12 Penienue ypaBHEHUI 110 ONpeIEICHHUIO JJorapuQma

13 MeToa moTeHIUPOBaHUS

14 Meroz BBeIeHUsI HOBOM IIEPEMEHHOU

15 Metoa norapupMUpoBaHUs

16 [Tepexo Kk HOBOMY OCHOBAHUIO

17 Pemenune norapuMu4yeckux ypaBHEHUH

18 Konumponvnasa paboma Nob no meme «/Iocapugpmuuecxkan gpynkyua. /locapupmuueckue ypasnenusny.
TpuronomeTrpuyeckue BbIpa:keHHs M YPaBHeHus - 22 yaca

1 CuHyc, KOCHHYC YHCIOBOIO apryMeHTa

2 TaHreHc ¥ KOTAHI€HC YUCJIOBOI0 apryMeHTa

3 ApKCUHYC, apKKOCHHYC U apKTaHT€HC YHCIOBOT0 apryMEHTa

4 Tpuronomerpuyeckas OKpy>KHOCTb, OIIPeJIe/IEHE TPUTOHOMETPUYECKUX (PYHKLUI YUCIIOBOIO apryMeHTa

&) OCHOBHbBIE TPUTOHOMETPUYECKUE TOXKIECTBA

6 DOopMyJIbl IBOMHOTO yTJIa

7 DopMyJIbl TOHWKEHUS CTETIEHU

8 @DopMyJIbl TOJIOBUHHOTO yIiia

9 DOopMyJIbl CyMMbI ApTyMEHTOB

10 DopMmyJibl cyMMbl QYHKIUN

11 DopMmyIiel Tpou3BeAeHUS YHKINN

12 ITpeobpazoBaHre TPUTOHOMETPUYECKUX BBHIPAKEHUH C TOMOLIBI0 (hOpMyIT

13 [ToBropenue 1o reme « TpUrOHOMETPUUECKUE BBIPAKEHHSD)

14 Penenne ypaBHeHus COSX = a

15 Pemenne ypaBHeHus SinxX = a

16 Pemenue ypaBHenuii tgx = a, ctgx = a

17 Meto] 3aMeHbl TEPEMEHHOMN

18 YpaBHeHUs1, CBOJALIMECS K KBaJJPaTHBIM YPaBHEHUSIM

19 MeToJ pa3fioskeHus: Ha MHOXKHUTENU

20 OpHOpO/IHBIE TPUTOHOMETPUUECKHUE YPABHEHUS

21 Pemenne TpUroHOMETPUYECKUX YPaBHEHUN

22 Kontpoubnas padora Ne7 mo teme «Tpuronomerpuyeckue BbipaxeHusi. TpuroHomerpuveckue ypas-

HECHMUSD)




HenpepsbiBHble pynkuun. IlpousBognas - 20 yacos

1 HenpepsiBHble pyHKIIMU 1 UX cBoiicTBa. Touka pa3pbia

2 AcumnToThl rpadukoB GhyHKIMi. CBONCTBA (DYHKIMI HEMPEPHIBHBIX HA OTPE3KE

3 MeTo1 UHTEPBAJIOB JUIsl PELIEHNs] HEPABEHCTB

4 [TprmeHeHue CBOMCTB HENPEPbIBHBIX (YHKIUH JIJIsl pEHICHUs 3a/1a4

&) I[lepBas 1 BTOpasi Npou3BOHbIC PYHKIUHU

6 OrnpezesieHne, reOMETPUUECKUN 1 PU3NUECKHUI CMBICI TIPOU3BOTHON

7 ANTOpUTM HaXOXJIECHUS IPOU3BOIHON

8 Dopmyibl 1uddepeHIpoBaHus

9 ITpon3BoHas creneHHON QyHKINH

10 [TpousBoHBIE I€MEHTAPHBIX (PYHKINN

11 Brruncnenmne npou3BOAHBIX JIEMEHTapHbBIX QYHKINN

12 [Tpou3BomHas cyMMBI QyHKIUIH

13 [TpousBoaHas mpou3BeaeHUS (PYHKIIHIMA

14 [Tpon3BoHas 4aCTHOTO (PyHKITHIA

15 [TpousBoaHas KOMIO3UIMH (PYHKINN

16 [ToHsITHE M BBIYMCIIEHHE POU3BOIHOM N-TO MOpsIKa

17 JuddepenumpoBanue caoxkHONH GYyHKIUU

18 VYpaBHeHHEe KacaTeabHOU K rpaduky QyHKINN

19 VYpaBHeHUe KacaTeNbHOU K TpapuKy QyHKIMU

20 Kontpoubnas padora Ne8 mo reme «HenpepbiBHbie pynkuuu. [Ipoussognas»
IlocsenoBareabHocTH U nporpeccuu - 10 yacos

1 ITocnenoBaTeILHOCTH, CIIOCOOBI 3aaHUs ITOCIEI0BATEILHOCTEN

2 Mertoa MaTeMaTHYeCKOM UHIYKIIMU

3 MOHOTOHHBIE ¥ OTPAaHUYEHHBIE [10CJIEOBATEILHOCTU

4 ApudmeTnueckasi 1 reoMeTpuyecKas Iporpeccuu

5 BeckoneuHo yOpIBarolasi reoMeTpudecKas nporpeccus

6 CymMmMa 0€CKOHEUHO YOBIBAIOIIEH T€OMETPUUECKON MPOTPECCUH

7 JIMHENHBIN ¥ DKCHOHEHIMAIIbHBIN pocT. Yucio e

8 Dopmyia CIIOKHBIX MPOLIEHTOB

9 Vcnonip30BaHKe IPOrpeccHy JUIsl pelIeH sl peaJIbHbIX 3a]1a4 MPUKJIAJHOI0 XapaKTepa

10 Kontpoabnas padora Ne9 mo reme «IlocienoBareibHOCTH M NPOTPECCUM




IloBTOpEHME, 000011IeHNE, CHCTEMATH3AIUS 3HAHUM - 5 yacoB

Pemiennsi vppanMoHaJIbLHbIX YPABHEHMIi.

Penienus noka3areybHbIX YpaBHEHUH

Pemienus norapudMuyeckux ypaBHeHUi

Penienusi TpUroHOMETPUYECKUX YpaBHEHUIN

QB WIN|F-

CucreMarusaiiis 3HaHUH




Ne KP KosnunuyectBo yacos

1 Bxoonaa konmponvnaa paboma Nelno meme «Mnoyxcecmeo oeiicmeumenvnvix yucen. Muozoune- 1
HbL)»

2 Konmponvnaa paooma Ne2 no meme «Payuonanvhvie ypasuenus u nepasencmea. Cucmemul nu- 1
HEIUHbIX YPAGHEHUI)

4 Konmponvnasa paooma Ne3 no meme «@ynkyuu u cpagpuxun. Cmenennan pynkyua. Eé ceoiicmea 1
u zpagux’”’

5} Konumponvnas pavoma Ne4 no meme «Apughmemuueckuii kopenov n-oii cmenenuy. «Mppayuonans- 1
Hble YPAGHEHU)

6 Konmponvnaa paboma Ne5 no meme«llokazamenvnasn ¢pynkyus. IloxazamensHule ypasnenusn» 1

7 Koumponsnas paboma Ne6 no meme«lozapugpmuueckan gpynxkyusn». «Jlozapugpmuueckue ypagne- 1
HUA»

8 Konumponvnaa paooma Ne7 meme«Tpuzonomempuueckue eviparxcenusn». « Tpuconomempuuecxkue 1
Ypasnuenusny.

9 Konumponvnas paboma No8 no meme«Henpepuvienvie pynkuyuu. Ilpouzsoonasn 1

10 Konmponvnas pavoma Ne9 no meme«llocnedoeamenvnocmu u npozpeccuuy 1

Hmoczo 9




Ka.ﬂe}[}]apno-TeMaaneckoe IJIAHUPOBAHHE anreﬁpa M HayvaJjia aHajam3a 11 kiace

No n/n Jlama Tema ypoka
Ilhan ‘ Dakm
HccaenoBanue GyHKUMii ¢ MOMOIIBLIO NPOU3BOAHOM - 24 yaca
1 IToBTOopenue. @opmyisl nuddepeHITIPOBaAHMS
2 ITpaBuna quddepeHnupoBaHus
3 [TpuMeHeHre IPOU3BOIHON K MCCIIeIOBAHNIO (DYHKITHI HA MOHOTOHHOCTh
4 [TprMeHeHre TPOU3BOJHON K HCCIIEeIOBaHUIO (DYHKIMI Ha SKCTPEMYMBI
5 OKCcTpeMyMbl QYHKIUU
6 Brruncnenue skcTpeMyMoB GYHKIUU
7 [TprMeHeHre TPOU3BOIHOM I JOKA3aTEeIbCTBA TOKICCTB U HEPABEHCTB
8 [Toctpoenne rpadukoB GyHKIHIHA
9 HccnenoBanne GyHKIMH U IOCTpOEHHUE rpaduka QyHKIHH
10 Cas3b Mexy rpadukoM QYHKIHH U TpaduKoM e€ MPOU3BOAHOM
11 Haubonbliee 1 HauMeHblllee 3Ha4eHUsI PYHKIMU HA IPOMEXKYTKE
12 3aaun Ha OTHICKaHUE HAMOONBIINX U HAUMEHBIINX 3HAYCHUN BEJTMYUH
13 Pemienue 3a/1a4 Ha HAXOXKACHNUE HAMOOIBIINX M HAMMECHBIINX 3HAYCHUH
14 [TpuMeHeHHe NpOoU3BOIHON K MCCIIeI0OBAHUIO (DYHKIMU
15 Konmponvnasa paboma Nel no meme «Hccnedosanue pynkyuii ¢ nomousbio npou3o00Ho»
16 [TprMeHeHne POU3BOTHOM JIJIsl HAXOXKICHHS HAWITYUIIIeTO PEIICHUS B TIPUKIIAIHBIX 3a/1a9ax
17 IIpuMeHeHne NPON3BOHON B PEIICHUH 3a/1a4
18 [TprMeHeHre MPOU3BOTHOM /1JIs1 HAX0XKIEHHUS HAWTyUIIero PelIeHus A ONpeesieHHsl CKOPOCTH Ipoliecca, 3a-
JaHHOTO (hopMyJIoH mwin rpaduKoM
19 [TprMeHeHre TPOU3BOIHOM /17151 HAX0XKIEHHUS HAWITYUIIero PelIeHus A ONpeesieH!s] yCKOPEHUsI ITpoliecca,
3a1aHHOTO (OPMYIION MITH TpadhUKOM
20 Komnosunus GyHKImiz
21 ["'eomerpuueckure 00pa3bl ypaBHEHUH Ha KOOPAMHATHOMN IJIOCKOCTH
22 ["'eomerpuueckre 00pa3bl HEPABEHCTB HA KOOPIMHATHOM TIIOCKOCTH
23 IToBTopenne no teme «VccnenoBanne PyHKIMN C TOMOIIBIO MPOU3BOTHOMY
24 Konmponsnaa paboma Ne2 no meme «Hccnedosanue yyuKyuil ¢ nOMouibio npou3e00Hoi»
IlepBooOpa3Has u uHTerpaJ - 12 yacos
1 [TepBooOpa3zHas
2 OcHOBHOE CBOMCTBO NEPBOOOPA3HBIX




3 ITepBooOpasHbIe DJIeMEHTAPHBIX QYHKITUN
4 [TpaBuiia Hax0XJ1eHUsI IEPBOOOPA3HBIX
S) Hurerpai. I'eomerpuyecknii CMbICI MHTETpasa
6 Brrancnenue onpenenéaroro naterpaia no Gopmyne Herorona-Jleitbnuia
7 [TprMeHeHre uHTerpaia A HaX0XACHUS MJI0IAAeH IIOCKUX GUryp
8 [TpumeHeHne uHTEerpaia A1 HaX0XKACHHUs 00bEMOB reOMETPUUECKUX TEJ
9 [Tpumepsl pemennii nuddepeHImanbHbIX YPaBHECHUI
10 MareMaTHuecKoe MOJICIIMPOBAHUE PEATTbHBIX MPOLIECCOB C MOMOIIBIO (G GepeHIINATBHBIX YPaBHEHUN
11 IToBTOpenue no reme «IleppooOpa3Has u HHTErpa»
12 Konmponvnas paboma Noe2no meme«llepsoodpaznas u unmezpan
I'paduku rpuronomerpuyecknx pynknuii. Tpuronomerpnyeckue HepapeHcTsa - 16 yacos
1 Tpuronomerpuyeckue GYHKIMHI, UX CBOWCTBA U rpaduku
2 CaoticTBa U rpaduk HyHKIIUHU Y = cOSX
3 CaoiicTBa u rpaduk QyHKIMHU Y = SiNX
4 ['paduku ynkuuii y = tgX, Y = ctgx
5 Perienrie TpUrOHOMETPUUYECKUX YPABHEHHH ¢ TOMOIIIbIO TpadhuKOB
6 OT100p KOpHEH TPUTOHOMETPHUYECKUX YPAaBHEHUH C MMOMOIIBIO rpaduka
7 OT100p KOpHEH TPUrOHOMETPUUYECKHX YPAaBHEHUH METO/I0M Iepedopa
8 OT100p KOpHEH TPUrOHOMETPUUYECKUX YPAaBHEHUH IBOMHBIM HEPAaBEHCTBOM
9 OT60p KOpHEN TPUTOHOMETPUUECKUX YPABHEHUH C TIOMOIIBIO TPUTOHOMETPUUECKON OKPYKHOCTHU
10 TpuroHomeTpuyecKkue HepaBeHCTBA
11 MeTobl pelieHue TPUTOHOMETPUYECKUX HEPABEHCTB
12 Pemenne TpuroHoMeTpuuecKMX HEPABEHCTB
13 Pemienne TpUroHoMeTpUUECKUX HEPABEHCTB IpaduuecKu
14 PenieHne TpUroHOMETpUUYECKUX HEPABEHCTB
15 [ToBTOpenue no teme «I'paduxu Tpuronomerpuueckux GyHKuui. TpuroHoMeTpruueckue HepaBeHCTBA»
16 Konmponvnaa paboma Ne3no meme«I pagpuxku mpuzonomempuueckux gynkyuii. Tpuzonomempuueckue
HepageHcmeay
HppauunoHajbHble, IOKa3aTeJdbHbIE U JIOrapu(pMuyecKue HEpaBeHCTBA - 24 yaca
1 [Ipocreiinme noka3areabHble HEPABEHCTBA
2 CBeieHne OKa3aTEIbHOI0 HEPABEHCTBA K TPOCTEHIIEMY
3 MeTos BBEIEHUSI HOBOM IEPEMEHHOU




PaznoxxeHue Ha MHOXXUTEIIN

CBC,I[GHI/IG K paBHOCHHBHOfI COBOKYITHOCTH

Mertop pannoHanu3anuu (3aMmeHa MHOKUTEIEH)

['paduueckue MeTO bl pelIeHHs TOKAa3aTeIbHBIX YPABHEHUN M HEPABEHCTB

[Tpocreiimue gorapudmMuyecKkie HepaBeHCTBA

.HOFapI/I(bMI/ILIeCKI/Ie HCPABCHCTBA, CBOAAINNCCA K HpOCTGﬁHIHM

10 MeTo/1 3aMeHbI IEPEeMEHHOU
11 Jlorapugmuueckue HepaBeHCTBA, CBOISIIMECS K PAMOHAIBHBIM
12 Jlorapugmuueckie HepaBeHCTBa, COJepKaIe IEPEMEHHYIO0 B OCHOBaHUY Jiorapudma
13 Metoa HHTEpBAJIOB
14 ['paduueckuii MeTon penieHus JorapupMUIecKux YpaBHEHUI 1 HEPAaBEHCTB
15 HppanyroHanbHbIe HEPABEHCTBA CTAHJAPTHOIO BUAA
16 Merto1 nepexoaa K paBHOCUJIbHON CUCTEME
17 JpoOHo-upparmoHaibHbIe HEPaBEHCTBA
18 MeTox 3aMeHBI IEpEMEHHON
19 WppanmoHaibHble HEpaBEHCTBA CMEIIAHHOIO TUIIA
20 WppanmonanpHele JorapuMuyecKkrue HepaBeHCTBa
21 YMHOXEHNE Ha CONPSHKEHHOE
22 MeTo HHTEpBAIOB
23 I'padnueckuii MeTo penieHyst UppallMOHAIBHBIX YPAaBHEHUH U HEPABEHCTB
24 Konmponvnaa pavoma Nedno meme«Hppayuonanvnvie, nokazamenvnule u 102apupmuueckue Hepage-
cmeay
Kommexkcubie unciaa - 10 yacos
1 [ToHATHE KOMIUIEKCHOTO YHCIIa
2 Anrebpanueckasi popma 3arucy KOMIUIEKCHOTO YHcia
3 Apudmernueckue onepanu ¢ KOMIJICKCHBIMU YU CIaMH
4 Apudmernueckre onepanuy ¢ KOMIJICKCHBIMU YU CIaMH
5 Tpuronomerpuueckas ¢popma 3anucu KOMIIJIEKCHOTO YUCIIa
6 N300paxeHre KOMIJIEKCHBIX YHCe Ha KOOPAMHATHON IJIOCKOCTH
7 dopmysa Myaspa
8 KopHu N-oii cTenenu 13 KOMIUIEKCHOTO YKCia
9 [IpuMeHeHre KOMIUIEKCHBIX YHCeN I peleHns (PU3NYeCKUX U FeOMETPHUUECKUX 3a1au
10 Koumponvnasa paooma NeSno meme«Komniekcnole uucaa»




HartypaJabHble u nesasie unciaa - 10 yacos

1 HatypasbHble U 11eble yrcia
2 [Ipu3HaK AEIMMOCTH HEIbIX YUCEI
3 [TpriMeHeHre MPU3HAKOB JIETMMOCTH IIeJIbIX YHCEeT
4 ITpumenenue HOJl m HOK s penieHus 3a1a4 B EJbIX YHACIAX
5 Brrunciaenue octaTkoB 0 MOYJIO JIJIsl PEIICHUS 33124 B LIETBIX YUCIIAX
6 [IpumMeHeHre 0CTaTKOB MO MOJIYJIIO JJIs PEIICHUS 3a]1a4 B IIEJIBIX YHCIIax
7 Anroput™m EBxiinia
8 [Tpumenenue anroputma EBkinia 1Jid pemieHus 3a7a4 B HENbIX YHCIIax
9 [ToBTOpenue no reme «HarypanbHble U HENbIE YACTA»
10 Konumponvnas paboma Nobno meme«Hamypanvhule u yenvie yuucian
CucreMbl pallHOHAIbHBIX, MPPANMOHAIBHBIX MOKA3aTEJAbHBIX U JIOTapU(PMUYECKHX YPABHEHUH —
12 yacos
1 Cucrtema 1 COBOKYITHOCTh YPaBHEHUH
2 PaBHOCHIJIBHBIE CHCTEMBI 1 CUCTEMBI-CIICICTBUS
3 OCHOBHBIE METO/Ibl PELICHUS CUCTEM PAallMOHAIbHBIX YPaBHEHUI
4 (OCHOBHBIE METO/IbI PELLICHUS] COBOKYITHOCTEN PAIllMOHAJIbHBIX YPaBHEHUU
5 OJHOPOHBIE CUCTEMbI YPABHEHUI
6 OCHOBHBIE METOJIbI PEIICHUS] CHCTEM HPPAIMOHAIBHBIX YPAaBHCHUI
7 OCHOBHBIE METOJIbI PEIICHUsI COBOKYITHOCTEN NWPPAIIMOHATBHBIX YPaBHEHUHN
8 (OCHOBHBIE METO/Ibl PEILICHUSI CUCTEM MOKA3aTEJIbHbIX YPaBHEHUN
9 (OCHOBHBIE METO/IbI PEIICHUSI COBOKYITHOCTEN MTOKA3aTENbHBIX YPaBHEHU
10 OCHOBHBIE METOIbI PEIIEHHUsI CUCTEM JIOTapU(PMHUECKUX YPaBHEHHH
11 OCHOBHBIE METOJIbl PEIIEHUS] COBOKYITHOCTEHN JIOrapu(MUYECKUX YPAaBHEHUN
12 Konmponvnaa paboma Ne7no meme«Cucmemvl payuoHanbHblX, UppaAyUOHATbHBIX NOKA3AMEIbHBIX U J1024-
pudmuueckux ypasnenuily
3agaum ¢ napamerpamu - 16 yacos
1 PanonanbHble YpaBHEHMs C TapaMeTpaMu
2 PanroHanpHbICHEPABEHCTBA C TTApAMETPAMHU
3 PanroHanpHbIE CHCTEMBI C TTapaMeTPaMH
4 WppanrioHanbHble YPAaBHEHHUSI C TApaMeTpaMu
5 HppanrioHanbHbIHEPABEHCTBA € TApaMeTpaMu
6 HppanrioHanbHbIE CUCTEMBI € TapaMeTpamMu
7 [TokazaTenpHBIC ypaBHEHUS C TapaMETPaMU
8 ITokazaTenbHBICHEPABEHCTBA C MMApaMeTpaMu




IToxasaTenpbHBIE CUCTEMEI C InmapaMeTpaMunu

10 Jlorapudmudeckue ypaBHEHHS C mapaMeTpaMu

11 Jlorapudmuueckne HepaBeHCTBA C TapaMETPAMHU

12 Jlorapugmuueckue CUCTEMBI ¢ TapaMeTpamMu

13 TpuroHomeTpuyeckue ypaBHEHHS C MapamMeTpaMu

14 TpuronomeTpruyeckrue HepaBeHCTBA C TapaMeTpaMHu

15 TpuroHoMeTpuyYECKHEe CUCTEMBI C ITapaMeTpaMu

16 Konmponvnasa paboma Ne7no meme«3adauu ¢ napamempamuy
IloBTOpeEeHue, 060001IeHNEe, CHCTEMATH3ANMS 3HAHUI - 16 yacoB

1 ApubmeTnieckre onepaluu ¢ 1eHCTBUTEIbHBIMU YHNCIAMU

2 Pemenne npoOHO-pallMOHAIBHBIX YpaBHEHUN

3 DIeMEeHTapHOe UCCiIeoBaHNe U rpaduku PyHKIHIA

4 [IpeobpazoBanmst YMCIOBBIX BBIPAKECHHUH, COEPIKAIINUX CTENIEHU U KOPHU

&) Pemenne uppanroHaIbHBIX YpaBHEHUN

6 OCHOBHBIE METOJIbI PEIlICHNUs] TOKA3aTEIbHBIX YPaBHEHUN

7 Pemenne norapudmMuueckux ypaBHEHHMA

8 [TpeobpazoBaHre TPUTOHOMETPUUYECKUX BHIPAKEHUHN

9 Pemenne TpuroHoMeTpUYeCKUX YpaBHEHUI

10 OT60p KOpHEHN TPUTOHOMETPUUECKUX YpaBHEHUN

11 Boluniciienue npon3BOAHBIX AIEMEHTAPHBIX (PYHKIMHA

12 [TprMeHeHre MPOU3BOTHON K HCCIIEeIOBAHUIO (DYHKITUN

13 [IpuMeHnenne uHTerpaa Iyisi HaXOXACHUS TUIOMAEH TUIOCKUX (puryp

14 Ilpomesxcymounan ammecmayusn. Hmozosas konmponavnasn paboma (No§)

15 AHanu3 pe3yabTaToB KOHTPOJIBHON pabOThHI

16 Cucremarusanus 3HaHUN




YYEBHO-METOINYECKOE OBECIHEYUEHHUE OBPA3OBATEJIBHOI'O MTPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

- Maremaruka. AnreOpa 1 Hauajga MateMatudeckoro ananusa, 10 kinacc/ Mepansak A.I'., Homuposckuii JI.A., I[TonskoB B.M.; nox penax-
et [Togonsckoro B.E., O6miecTBo ¢ orpanuueHHoON oTBeTcTBeHHOCThIO M3naTennckuil ieHTp « BEHTAHA-I'PA®y; AkiinonepHoe
obmectBo «M3narenscTBO «IIpocBeiieHne»

- Maremaruka. Anrebpa u Hauajla MaTeMaTnyeckoro aHanuza. 10 kiacce. YriryOn€HHbIN ypOBEHb

AstopsL:A. I'. Mep3msk, B. M. Ilonskos, /. A. Homuposckuii

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

- Metoandeckoe nmocodue aapecoBaHoO yUUTeNsIM, paboTaromuM o yueOHuKy «Maremaruka: anredpa u Hayajaa MaTeMaTHYECKOTO aHaJH-
3a, reoMeTpus. AnreOpa u Hadaja MaTeMatudeckoro ananu3sa. 10 kimace» aBtopoB A. I'. Mepsnsika, . A. Homuposckoro, B. b. [Tonsikosa
- Mep3snsik, [TonsikoB. Anredpa. 10 knacc. CamocTosITeNIbHBIE U KOHTPOJIbHBIE PA00THI (YTiTyOJICHHBIN )

- OVII: Anre6pa u Hauana ananmza. 10 knacc. «Matematudeckas Beptukaib [Imocy, 2022/2023 yu.r.

https://uchebnik.mos.ru/composer3/document/76721832/
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