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VYuebHblil Kypc «Anredpa 1 Hauana MaTeMaTUYECKOr0 aHaIn3ay SBIIETCs OJTHUM U3 Hanbosee
3HaYMMBIX B MpPOrpaMMe€ CpEAHEro oomero o0pa3oBaHUs, MOCKOJIBKY, C OJHOW CTOPOHBI, OH
o0ecrieynBaeT MHCTPYMEHTAIbHYIO 0a3y AJI M3Yy4eHMsI BCEX €CTECTBEHHO-HAay4YHBIX KYpCOB, a C
JPYroii CTOpOHBI, (POPMHUPYET JIOTHUECKOE M aOCTPAKTHOE MBIIIICHHE OOYYalOUIMXCs HA YPOBHE,
HEOO0XOMMOM /ISl OCBOEHHsI MH(POPMATUKU, OOLIECTBO3HAHMS, UCTOPUH, CIIOBECHOCTU M APYIHX
JUCHMIUTMH. B paMkax maHHOro ydeOHOTro Kypca OOydaroulvecs OBJIAJICBAIOT YHHBEPCATbHBIM
A3BIKOM COBPEMEHHOI HayKH, KOTOpas (OpMyIUPYyeT CBOU AOCTHKEHHsI B MaTeMaTHUeCKOH (opme.

Y4eOHbIll Kypc anreOpbl M Hadal MaTeMaTHYeCKOro aHajh3a 3aKJIaJbIBaeT OCHOBY IS
YCIIEIIHOTO OBJIA/JICHUS 3aKOHAMM (U3UKU, XUMUHU, OMOJIOTUH, TIOHUMAHUS OCHOBHBIX TEHJICHLIMH
pa3sBUTHS SKOHOMHUKH MU OOILIECTBEHHOW J>XU3HH, TO3BOJIIET OPUEHTHUPOBATHCS B COBPEMEHHBIX
IU(PPOBBIX U KOMIIBIOTEPHBIX TEXHOJOIHMAX, YBEPEHHO MCIIOJIb30BaTh HUX MJs JlaJbHEHIIEro
o0pa3oBaHMs U B IOBCEAHEBHOM XMU3HU. B TO ke BpeMms oBiajeHue aOCTPaKTHBIMU U JIOTUYECKU
CTPOTUMM KOHCTPYKLUSAMH anreOpbl U1 MaTeMaTHYeCKOro aHajiu3a Pa3BUBAE€T YMEHUE HaXOAUTh
3aKOHOMEPHOCTH, 00OCHOBBIBaTh UCTUHHOCTD, JOKa3bIBaTh YTBEPKICHUS C IIOMOIIbIO UHAYKIIUU U
paccyxaarb JIeAyKTUBHO, HCIOJb30BaTh OO0OOLIEHME M KOHKPETHU3alUIo, a0CTparupoBaHUE U
aHaJIOTHIO0, (OPMHUPYET KpeaTUBHOE U KPUTUYECKOE MBIIIIJICHUE.

B xoze wu3ydenus yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO aHaIHU3a»
oOydaroluecss TMOJy4YalOT HOBBIM OMNBIT pElIeHUs MPUKIAJHBIX 3a7ad, CaMOCTOSTEIbHOIO
IOCTPOCHMUST MaTeMaTHYECKUX MOJEIeH peajbHbIX CUTYallMid, WHTEpPHpeTaluu IOITYyYEHHBIX
pelIeHN, 3HaKOMATCA C MpUMEpaMM MaTeMaTHYEeCKMX 3aKOHOMEPHOCTEH B MPHUPOAE, HayKe U
HCKYCCTBE, C BBIJAIOIIMMUCS MaTEMaTHYECKUMU OTKPBITUSAMH U UX aBTOPaMHU.

Y4eOHbIE Kypc oONagaeT 3HAYUTEIbHBIM BOCIUTATEIBHBIM IOTCHIMAIOM, KOTOPBIN
peanu3yercss Kak uepe3 YdeOHbIH Marepuan, CHOCOOCTBYIOUIMM (HOPMUPOBAHHIO HAYyYHOI'O
MHUPOBO33PEHUS, TaK M Yepe3 CrenuPUKy ydeOHOH AeITeIbHOCTH, TPEOYIOIIEeH MPOoI0IHKATEIbHON
KOHIIEHTPALlUM BHUMAaHUsI, CAMOCTOSTEIbHOCTH, aKKYPAaTHOCTH M OTBETCTBEHHOCTH 3a IOJIy4YEHHbIH
pe3yibTar.

B ocHoBe Meronuku oOy4yeHMs anrebpe M HayajgaM MaTeMAaTHYECKOTO aHajau3a JIKUT
JeSTeIbHOCTHBIN PUHIUI O0yUEHUSI.

B crpykrype yueOHOro kypca «Anrebpa M Hayaja MaTeMaTHYECKOTO aHaIN3a» BbIJECIEHBI
CIEYIOIINE COJEpKATeIIbHO-METOANYECKUe JIMHUU: «Yucna W BblUMCIEHUS», «DYHKIUU U
rpadukny», «YpaBHEHUS M HepaBeHCTBa», «Hauama maremaTmueckoro aHanusa», «MHOXeCTBa U
Joruka». Bce OCHOBHBIE COJEpKATENIbHO-METOANYECKUE JIMHUU U3Y4aloTCsl Ha MPOTSLDKEHUU JIBYX
JeT o0y4eHHUs1 Ha YpOBHE CpeJHEero oOIiero oopa3oBaHMs, €CTECTBEHHO JOMOJHSSL APYr Apyra u
MIOCTENIEHHO HACHIIAsCh HOBBIMH TE€MaMU M pasfenaMu. JlaHHbBIM y4eOHBIH Kypc SBIsSETCS
UHTETPAaTUBHBIM, IOCKOJIbKY OOBEIUHSET B cebe coJepKaHHe HECKOIbKMX MaTeMaTHYecKHX
JUCIUIUINH, TaKUX Kak anreOpa, TPUTOHOMETpHS, MaTeMaTHYEeCKHM aHalu3, TEOPUS MHOXKECTB,
MaTeMaTHueckas Jioruka u apyrue. Ilo mepe Toro kak oOydwaromiuecs OBJIaAEBalOT BcE Oolee
IIMPOKUM  MaTeMaTHYEeCKHMM  almapaToM, Yy HHUX [IOCIE[OBAaTeIbHO  (QopMUpYyeTcs U
COBEpILEHCTBYETCS YMEHHME CTPOMTh MaTeMaTHYECKYIO0 MOJENb PEalbHOM CHUTyalluH, NMPUMEHSTh
3HAHUSA, TIOJyYE€HHbIE TMPU M3yYEHUH Y4eOHOro Kypca, I pEIIeHUS CaMOCTOSTENIbHO
chopMyITHPOBaHHOW MaTeMaTHUECKON 3aJ]auH, a 3aTeM WHTEPIPETUPOBATh CBOW OTBET.

CopnepxarenpHo-MeTOIMYECKash JTMHUS «Hucna U BBIYMCIEHUS» 3aBepuiaeT (pOpMHUpOBaHUE
HaBBIKOB HCIIOJIb30BAaHUs JICHCTBUTENBHBIX YMCElN, KOTOpOE OBUIO HayaTo Ha YpOBHE OCHOBHOTO
obmero obpazoanusa. Ha ypoBHe cpemnero obmero oOpa3zoBaHus 0c000€ BHUMAaHUE YIESETCS
(OpPMHPOBAHNIO HABBIKOB PALIMOHAJBHBIX BBIYMCICHUH, BKIIOYAIOIIMX B ce0sl HCIOJIb30BaHUE
pa3iauuHbIX (opM 3amucH uuciIa, YMEHHE JelaThb HPUKHUIKY, BBINOJIHATH HPUOIMKEHHBIE
BBIYUCIICHUS], OI[CHMBATh YHCJIOBBIE BBIpAKEHHs, paboTaTh ¢ MaTeMAaTHYECKUMHU KOHCTAHTaMH.
3HaKOMbIe O0YyYarOUIMMCSI MHOXECTBA HaTypalbHBIX, LIEJbIX, PAMOHAIBHBIX U JIEHCTBUTEIBHBIX
quCceNl JOIOJIHSIOTCS. MHOYKECTBOM KOMIUIEKCHBIX 4HCEld. B KakXIoM U3 3TUX MHOMKECTB



paccMaTpUBAIOTCS. CBOMCTBEHHbIE €My clelu(UYecKue 3aJadyd U OIepaluu: JEJICHUE Halelo,
ONEPUPOBAHUE OCTATKAMHU HAa MHOXECTBE ILEJBIX YHCEel, 0CcOoOble CBOMCTBA pAIlMOHAIBHBIX U
UppaLMOHATIBHBIX YMCeNl, apu(pMETUUECKHE ONEpaluy, a TAKKe U3BJICUCHUE KOPHs HaTypajIbHON
CTEIIEHN Ha MHO>KECTBE KOMIUIEKCHBIX 4ucell. biaarogaps 1mocienoBaTeaIbHOMY PACIIUPEHUIO Kpyra
MCIIOJIb3YEMBIX YHUCENl U 3HAKOMCTBY C BO3MOKHOCTSIMHM MX IIPUMEHEHHUS JJI PEIUEHUS Pa3IU4HbIX
3a1a4 (GOPMHUPYETCs MPEJCTaBICHHE O €INHCTBE MAaTEMAaTHKU KaK HAyKH U €€ poJ B IOCTPOCHUU
MoJieJiel peallbHOro MUPA, IUPOKO UCIOJIb3YIOTC 0000IIEHNE U KOHKPETU3ALHSL.

Jlunus «YpaBHEHHS U HEPABEHCTBAY PealIn3yeTcs Ha MPOTSDKEHUH BCEro 00ydeHHs Ha YpOBHE
cpeaHero obmero o6pa3oBaHMs, IOCKOJBKY B KaxaoMm paszene IlporpamMmel mpeaycMOTpeHO
pelIeHre COOTBETCTBYIOIIMX 3agad. B pesynbraTe oOyuarommecs OBJAJEBAIOT Pa3IMYHBIMU
METOAAMHU PEIICHUs PAalMOHAIbHBIX, MPPALMOHAIBHBIX, OKA3aTENIbHBIX, JOrapU(PMHUUECKUX U
TPUTOHOMETPUYECKUX YPABHEHUH, HEPABEHCTB U CUCTEM, a TAKXKE 3a7a4, COACPKALUX [IapaAMETPBI.
[TonydeHHble yMEHHS LIMPOKO HCIOJB3YIOTCS IPHU HCCIEAOBAHMM (DYHKIUI C [OMOUIbIO
NPOM3BOJHOW, MPH pEHICHWH MPHUKIAJAHBIX 3aJa4 M 33Jad Ha HaxOXJEHHE HauOONBIIUX U
HalMEHbUIMX 3HaueHUH ¢yHkuuu. [laHHas cojepxkarenbHas JIMHUS BKJIIOYaeT B ce0s Takke
¢dopMHpoBaHHE yMEHUI BBIOJIHATH PAacd€Thl MO (GopMynaM, IpeoOpa3oBaHUs PALUOHATBHBIX,
VPPALMOHAIIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHHUMN, a TAKKE BBIPAKEHUH, CONEPIKALLMX CTEIICHU
u sorapudmel. braromapst W3ydeHHI0 anreOpamuecKoro Marepuana MPOUCXOAUT JajbHEHIIee
pa3sBUTHE AJITOPUTMHUYECKOTO U aOCTPAKTHOI'O MBILIUIEHUS 00y4aromuxcs, GOopMUPYIOTCS HaBBIKU
JIeTyKTHBHBIX PACCYXIEHUH, padOThI C CAMBOJIBHBIMU (POPMAMHU, TIPEICTABICHHUS 3aKOHOMEPHOCTEH
U 3aBUCHMOCTEH B BHJI€ pPaBEHCTB U HepaBeHCTB. AnreOpa npeiaraet 3pQeKTHBHbIE UHCTPYMEHTHI
JUIS pelIeHUs] NPAKTUYECKUX M €CTECTBEHHO-HAyYHBIX 3a7a4, HarJAJHO JIEMOHCTPUPYET CBOM
BO3MO>KHOCTH KaK S13bIKa HAyKH.

CopnepxaTenpHO-MeToAn4YecKast JUHUS «DPYHKIUU W TpapuKW» TECHO NeEpeIuieTaeTcs ¢
JPYTUMH JIMHUSAMH y4e€OHOTO Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 337aéT MOCIEI0BATEIbHOCTD
u3ydeHuss Marepuasa. M3ydeHue  CTENEHHOM, TMOKa3aTeJbHOW, JIOTapUPMUUYECKONH U
TPUTOHOMETPUUYECKUX (PYHKIUI, UX CBOWCTB U IpadUKOB, HCIIOIb30BaHUE (PYHKLUUHN U pELICHUs
3a1a4 U3 APYrux y4yeOHBIX MPEAMETOB U PEalbHOM JKM3HU TECHO CBS3aHO KaK C MaTEMAaTUYECKUM
aHaJIM30M, TaK U C pellleHueM YpaBHEHUI U HepaBeHCTB. [Ipu 3ToM OoJbIIOoe BHUMAHUE yIENAETCS
(OpMHUPOBAHNIO YMEHHUS BBIpaXXKaTh (POpMYJaMHU 3aBUCUMOCTH MEXAY Pa3IM4HbIMH BEIHMUYHMHAMHU,
UCCIIeI0BaTh NOJTY4YeHHbIe PYHKIMHU, CTPOUTH UX Ipaduku. MaTepuan 3Toi conepkaTeabHON JTMHUN
HalleJIeH Ha pAa3BUTHE YMEHUM W HABBIKOB, ITO3BOJIIOIIMX BBIPAXKATh 3aBUCHMOCTH MEXAY
BEJIMYMHAMU B DPA3JIMYHOM (opme: aHAIUTHUECKOM, rpaduyeckoit u cimoBecHoi. Ero msydenue
CIOCOOCTBYET PA3BUTHIO QJITOPUTMHYECKOTO MBIIUICHUS, CIOCOOHOCTH K OOOOIICHUIO W
KOHKPETHU3aLUHU, UCII0JIb30BAHUIO aHAJIOTHUM.

CopnepxarenpHass auHUS «Hagama mMaTeMaTHUecKOro aHaiu3ay IO3BOJISIET CYIIECTBEHHO
pacuIMpUTh KPYr Kak MaTeMaTHYECKUX, TaK M MPUKJIAJHBIX 33aJa4, JOCTYIHBIX 00y4YaromuMcs, TaK
KaK y HUX IMOSBJISETCS BO3MOXXHOCTh CTPOUTH TpaUKU CIIOXKHBIX (QYHKIHMH, ONpenensTh HX
HauOOJbIIME U HAaUMEHBbLINE 3HAYCHMsI, BBIYMCIATH IJIOMATM (GUTyp U OOBEMBI Tell, HAXOAUTh
CKOPOCTM M YCKOpPEeHMs IporeccoB. JlaHHas coaeprKaTeiabHas JIMHHAS OTKPBIBAET HOBBIC
BO3MOKHOCTH IIOCTPOCHHSI MAaTEMAaTUYECKUX MOJEIEH pealbHbIX CUTYalUi, ITO3BOJISET HAXOAWUTH
Haujaydllee pelIeHHEe B NPUKIAAHBIX, B TOM YHCIE COLUUAIbHO-DKOHOMHYECKHUX, 3aJadax.
3HaKOMCTBO C OCHOBaMH MAaT€MaTHYECKOr0 aHajiM3a CIIOCOOCTBYET pPa3BUTHIO aOCTPaKTHOTO,
(GbopManbHO-JIOrMYECKOTO0 U KPEaTHBHOIO MBIIIEHUS, (OPMHUPOBAHUIO YMEHUU pacrno3HaBaTh
NPOSIBJIICHUS] 3aKOHOB MAaTE€MaTWKM B Hayke, TEXHUKEe M HcKyccTBe. OOydaroluecs Y3HAIOT O
BBIJIAIOIIMXCS pe3yIbTaTaX, MOJTYYEHHBIX B X0/1€ Pa3BUTHSI MaTEMAaTUKH KaK HayKH, U 00 UX aBTOpax.

ConepxaTenbHO-MeTOANYeCKast TMHUA «MHOXECTBA U JIOTUKA» BKIIOYAET B C€0s1 2JIEMEHTHI
TEOPUM MHOXKECTB M MaTeMaTH4YEeCKON JIOTHMKU. TeopeTMKO-MHOXECTBEHHBIE MPEACTaBICHUS
MPOHU3BIBAIOT BECh KypC IIKOJIbHOM MaTeMAaTUKU U MpeasaraloT Haubosee YHUBEPCAIbHBIN S3bIK,
OOBeAMHSIONNIA BCe pas3felibl MaTeMaTMKU U €€ NPUIIOKEHUH, OHM CBS3BIBAIOT pa3HbIE
MaTeMaTU4eCKUe IUCLMIUIMHBI U HMX NPWIOKEHUS B eauHoe uenoe. IloaTomMy BakHO naTh



BO3MOXKHOCTh OOYYaIOIIEMYCsl TIOHUMAaTh TEOPETHKO-MHOXXECTBEHHBIH SI3BIK  COBPEMEHHOM
MAaTCMAaTUKU U UCIHOJIB30BAThH Cro JIsI BBIPAKCHUSA CBOUX MBICJIEH. prrI/IM Ba’XHBIM NPHU3HAKOM
MaTeMaTHKH KaK HAYKH CJIeyeT MPU3HATh CBOMCTBEHHYIO €if CTPOrOCTh 00OCHOBAHHIA H CIICIOBAaHHE
OHpGI[eJIéHHBIM mpaBujiaM IMOCTPOCHUA JOKA3aTCIILCTB. 3HAKOMCTBO C dJIEMEHTAMU MaTEMAaTHUYECKON
JIOTHKH CITIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIIUICHHS 00YYalOUIMXCsl, TO3BOJIIET UM CTPOHTH
CBOM PACCYX/ICHHUS HA OCHOBE JIOTUUECKUX MPAaBHJII, (POPMUPYET HABBIKM KPUTHUECKOTO MBILIICHUS.

B y4eOHOM Kypce «AnreOpa M Hayalla MaTEMaTHYECKOTO aHaN3a» MPUCYTCTBYIOT OCHOBBI
MAaTCMaTUYCCKOro MOACIINPOBAHUS, KOTOPBIC ITPHU3BaHbI CHOCO6CTBOBaTB (bOpMI/IpOBaHI/IIO HaBBbIKOB
MIOCTPOCHHS MOJICNICH pealbHBIX CUTYAIlMid, UCCICIOBAHUS ITUX MOJICJICH C MOMOIIBIO armapara
anreOpbl 1 MaTEMAaTUYECKOTO aHAIN3a, MHTEPIIPETAIINH TIOJTYYEHHBIX pe3yIbTaToB. Takue 3a1aHus
BIUIETEHBI B KQXKIIbII U3 Pa3IeJIOB MPOTPAMMBI, TIOCKOJIbKY BECh MaTeprall y4eOHOT0 Kypca IMIUPOKO
HCIOJIB3YCTCA JIA PCUICHUA IMPUKIAAHBIX 3a1a4. HpI/I peIICHUN PCAJIBHBIX MPAKTUYCCKHUX 3aadad
oOyyaromuecss  pa3BUBAIOT  HAOJIOJATENBHOCTh, YMEHHE  HAaXOJUTh  3aKOHOMEPHOCTH,
abcTparupoBaTbCsi, HCHOIB30BATH AHAJOTHIO, 0000IIATh W KOHKPETU3MPOBATH MPOOJIEMY.
JlesTenbHOCTh IO (POPMHUPOBAHUIO HABBIKOB PEIICHHSI TPUKIIAJIHBIX 3a]1a4 OPraHU3YeTCs B ITPOIECcce
U3y4EHHsI BCEX TeM Yy4eOHOro Kypca «Anredpa U Hadajla MaTeMaTHIeCKOrO aHaJIH3ay.

Ha uzyuenue yueOHOTO Kypca «Airedpa u Hayajaa MaTeMaTHUECKOTO aHATN3a» OTBOIUTCS 272
yaca: B 10 kitacce — 136 uacoB (4 yaca B Heneno), B 11 kiacce — 136 vacoB (4 yaca B HEJEINIO).



10 KJIACC

Yuciia ¥ BBIYMCICHHSA

Panmonaneubie yncna. OObIKHOBEHHBIE M JIECATUYHbBIE JPOOH, MPOLEHTHI, OECKOHEUHBIE
nepuoauieckue apodu. Ilpumenenue apoOeil 1 MPOLEHTOB Ui PEIICHUs MPUKIaIHBIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAaHUW U peaTbHON KU3HHU.

JleiicTBuTenpHble 4Kcla. ParyioHanbHBIE W HUppallMOHAIBHBIC 4yucia. Apudmernyeckue
ONEpalMK C JEUCTBUTENIbHBIMU 4YKciaaMu. Moayib JEMCTBUTENBHOIO YUCIIA M €ro CBOMCTBA.
[TpuOn>k€HHbIE BBIYMCIECHUSA, IIpaBWJIa OKPYIJIEHWs, IPUKHUIKA U OLEHKa pe3yJjbTara
BBIYMCIICHUM.

Crenenp ¢ 1ensiM nokaszareneM. bunom Herotona. Mcnonbs3oBanue noaxonsmend (popmbl
3aMKUCH IEUCTBUTENIBHBIX YACEI JJI PEHICHUS TPAKTUYECKUX 3a/1a4 U NPEJICTABICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypaJbHON CTEIIEHH U €r0 CBOICTBA.

Crenenp ¢ palMOHAJIBHBIM IIOKa3aTeleM M €€ CBOWMCTBA, CTENEHb C JIEWCTBUTEIIbHBIM
IIOKa3aTEJIEM.

Jlorapudm uyucna. CoiictBa norapudma. JlecaTuunbie 1 HaTypalIbHbIE JIOTAPUPMBI.

CuHyc, KOCHHYC, TaHT'€HC, KOTAaHI€HC YHCJIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCUHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHeHusI 1 HePaBEeHCTBA

ToxaecTBa ¥ TOXAECTBEHHbIE NpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YypaBHEHHS.
PaBHOCUIIbHBIE YypaBHEHUS U ypaBHEHUs-cIeACTBUsL. HepaBeHCTBO, pellieHre HepaBeHCTBa.

OcHOBHBIE METOBI PEUICHUS LENbIX U IPOOHO-pAllHOHATBHBIX YPaBHEHUN U HEPABEHCTB.
MHorowieHsl OT OJIHOW NepEMEHHOM. JleIeHne MHOTO4YJIEHa Ha MHOTOWIEH ¢ OCTaTKOM. Teopema
besy. Muorouiensl ¢ nensiMu koadgdunuenramu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUM, COJIEPIKALINX CTEIIEHU U KOPHH.

Hppauronanbubie ypaBHeHHs. OCHOBHBIE METObI PEIICHHS HPPALMOHAIbHBIX YPAaBHEHUI.

[TokxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PELICHUS 10KA3aTEIbHBIX YPABHEHUI.

[TpeoOpa3oBaHue BbIpaKeHUH, COAEPIKAIINX JIOTapU(PMBI.

Jlorapudmuueckue ypaBHeHUA. OCHOBHBIE METOJbl pEIHICHUS JIOTapUPMHUUECKUX
YpaBHEHUM.

OcHoBHBIE TpuUroHomerpuueckue Qopmynel. IIpeoOpazoBaHne TPUTOHOMETPUUECKUX
BBIpaXECHUI. PeleHne TpuroHoMeTpu4ecKux ypaBHEHU M.

Pemienne cucreM JIMHEHHBIX ypaBHEHMH. Marpuiia CHCTEMBl JIMHEHHBIX YpPaBHEHMM.
Onpenenurens MaTtpuipl 2X2, €ro reéOMETPUYECKHH CMBICI M CBOMCTBA, BBIYMCIIEHUE €T0
3HaueHUsl, IPUMEHEHNE OIpENeIUTeNs sl PeIIeHUs CUCTEMbI JIMHEWHBIX ypaBHEHU. Pemienne
IIPUKJIAIHBIX 3a7a4 ¢ IOMOIIbI0 CUCTEMBI JINHEWHBIX ypaBHeHUH. MccinenoBanne nocTpoeHHON
MOJIEJIN C TOMOIIBIO MATPHI U OIIPEACIIUTEIICH.

[TocTtpoeHne MaTeMaTHYECKUX MOJEJIEH pealbHOM CUTyallud C IOMOILBIO YPaBHEHHH U
HepaBeHCTB. [IpuMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MaTeMaTHUECKUX 3a7a4 U 3a/1a4
U3 PA3UYHBIX 00JaCTel HAYKU M peabHON JKHU3HU.

DyHKIUHN U TPadUKH

OyHKus, crnocodbl 3amaHus (yHkiuu. B3aummHO oOpaTHble ¢yHKuuMu. Kommosurms
byukuuii. ['padux pynkuun. DnemeHTapHble Tpeodpa3oBanus rpadukoB yHKINH.

OO6nacTp onpeneneHus 1 MHOXKECTBO 3HaueHui ¢yHkuuu. Hynu ¢ynkuuu. [IpomexyTku
3HAKOIMOCTOSHCTBA. YETHbIe M Heu€THble GyHKuuU. Ilepuoanueckue Qynkuuu. [IpomexyTku
MOHOTOHHOCTH (yHKIMU. MakCUMyMbl 1 MUHUMYMBbI QyHKIuU. Hanbomnbiiee 1 HauMeHbIee
3HaYeHUS PYHKIIMH HA TIPOMEXKYTKE.

Jlunelinasi, KBapaTUyHas ¥ APOOHO-JIMHEHHAS QYHKIUHN. DJIeMEHTapHOEe UCCIIEI0BaHUE U
MOCTPOEHNE UX TPapUKOB.



CreneHHast (yHKIMS C HATYpaJbHBIM M II€NIBIM TOKaszareneM. EE cBoiicTBa W rpaduk.
CpoiicTBa 1 rpaduK KOpHA n-Of CTENeHH Kak (PYHKIMM OOpaTHOM CTENEHH C HaTypajJbHBIM
IIOKa3aTeJIEM.

[TokazarenbHas u norapupmudeckas GyHKIUHU, UX CBOMCTBA M rpaduku. Mcnons3oBanue
rpadukoB PYHKITUH AJI pEIICHUS YPaBHCHUM.

TpuroHomerpudeckas OKPY)KHOCTb, OIpEIEICHUE TPUTOHOMETPHUECKUX  (DYHKITHIA
YHCIJIOBOI'O apryMEHTA.

QOyHKIMOHATBHBIE 3aBUCHMOCTH B PEaJIbHBIX MpOLECcCcax U sBIEHUX. [ paduku peanbHbIX
3aBUCUMOCTEM.

Hauyana mareMaTH4ecKOro aHajimu3a

[TocnenoBarenbHOCTH, CIIOCOOBI 3aJaHUsI IOCIEI0BaTEIbHOCTENH. MeToa MaTeMaTHYeCKOM
MHIAYKIUA. MOHOTOHHBIE M OrpaHUYECHHBIC IIOCIENOBATEIBHOCTH. MCTOpHS BO3HUKHOBEHUS
MaTEeMaTHYECKOro aHaJIN3a KaKk aHaJIn3a OECKOHEUYHO MaJIbIX.

Apudmernueckass H  TeoMeTpuueckas — mporpeccud.  beckoHeuHo — yObIBaromias
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO yOBIBAIOLIEH I'€OMETPUUYECKON IPOrpeccUi.
JIMHENHBIN M AKCHOHEHUUAIbHBIM pocT. Yumcino e. DopMmyrna CIOXKHBIX MPOLEHTOB.
Hcnonp30BaHne IPOrPECCUM IS PELICHUs] pEAJIbHBIX 3aJa4 IPUKIAJIHOTO XapaKTepa.

HenpepeiBabie pyHKIIMYN 1 BX cBoiicTBa. ToUkM pa3ppiBa. ACUMITOTHI IrpaguKOB QYHKINH.
CpoiicTBa (hyHKIMI HENpepbIBHBIX HAa OTpe3Ke. MeToJl MHTEPBAJIOB sl pEIIEHUs] HEPaBEHCTB.
[IpuMeHeHne CBOWCTB HETIPEPBIBHBIX (DYHKIUH ISl PEIICHHS 3a1a4.

[TepBas u Bropas npon3BojHble QyHKIMU. OnpeneneHue, reOMeTpUUecKuil U Gu3ndecKui
CMBICJI IPOM3BOIHON. Y paBHEHHE KacaTeIbHOH K rpaduky QyHKINH.

[Tpou3sBoHbIe 31eMeHTapHbIX QyHKIMA. [Ipor3BogHASE CyMMBI, IPOU3BEIEHUS, YACTHOTO U
KOMITO3UIIUH (PYHKITHI.

MuoxecTBa H JIOTHKA

MHOXeCTBO, Onepaly HaJ MHOXXECTBAaMH U UX CBoMcTBa. Jnarpammel Ditnepa—Benna.
[IpuMeHEeHnE TEOPETUKO-MHOXKECTBEHHOIO ammnapara Juis ONMCaHUs pealbHBIX IPOLECCOB U
SIBIICHUI, TIPU PEIICHUH 3324 U3 APYTHX y4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MAaTEMaTHYECKOT0 0OBEKTA, CIIEICTBUE, JOKA3aTEIbCTBO,
PaBHOCHJIBHBIE YPAaBHEHUS.

11 KJIIACC

Yucsa v BbIYUCICHUSA

Harypanpaple u menble uwcia. [IpuMeHEHHE NPU3HAKOB JACITUMOCTH IEJBIX YHCEl,
HaubOonbIMi o6mui nenutens (nanee — HOJl) u Haumensiee obmee kpatHoe (manee — HOK),
OCTaTKOB IT0 MOAYJII0, anropuTMa EBKIIM/Ia 17151 pemieH s 3a1a4 B EJIbIX YHCIIaX.

KommiekcHple uwucna. AnreOpanueckas ¥ TpUTOHOMETpHuYeckas (OpMBI  3aMUCU
KOMIUIEKCHOTO YHCia. ApUPMETHICCKHE ONEPaud ¢ KOMIUIEKCHBIME Ynciamu. M3o0pakeHue
KOMIUIEKCHBIX YHCeN Ha KOOpAUHATHOH miockocTu. @opmyna Myaspa. Kopau n-oit ctenenu u3
KOMIUIEKCHOTO 4wmciia. [IpuMEHeHWe KOMIUICKCHBIX YHCeT JUIsl peIleHus (U3HYECKUX |
TEOMETPHYECKUX 3aJ1ad.

YpaBHeHusI M HEpaBEHCTBA

CucreMa u COBOKYITHOCTh YPaBHEHHH M HEPABEHCTB. PaBHOCHIIbHBIE CHCTEMBI M CUCTEMBI-
CIIeNICTBUS. PaBHOCHIIbHBIC HEPABCHCTBA.

OT60op KOpHEW TPUTOHOMETPUUYECKUX YPABHEHHH C TOMOIIBI0 TPUTOHOMETPUUYECKOU
OKPYXHOCTH. Pellrenne TpuroHoMeTpuIecKiuX HEPaBeHCTB.

OCHOBHBIE METOJIBI PEIIEHHUs TTOKA3aTENbHBIX U JIOTapU(PMUIECKIX HEPABEHCTB.

OCHOBHBIE METOJIBI PEIICHUS UPPAITUOHATHHBIX HEPABEHCTR.

OCHOBHBIE METOJIbI PEIICHHUSI CUCTEM U COBOKYITHOCTEH pallHOHATBHBIX, HPPAIIMOHAIBHBIX,
MOKA3aTeIbHBIX U JIOTapU()MHUECKUX YPABHCHHIA.

YpaBHEeHUsI, HEPAaBEHCTBA U CUCTEMBI C ITApaMETPaAMHU.



[IpuMeHeHne ypaBHEHHH, CUCTEM M HEPAaBEHCTB K PEUICHUI0 MAaTEeMaTHYECKUX 3aJad U
3aJa4 M3 Pa3IMYHBIX OOJIACTe HAayKH M pPEalTbHON JKHW3HU, WHTEPIPETALHUs IOJyYSHHBIX
pe3yNbTaTOB.

DOyHKUUH U rPpadpuKu

I'paduk xommnosunuu ¢yHkiuil. ['eomerpuueckue oOpa3bl ypaBHEHHII U HEPaBEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.

Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U IPaQUKU.

['padrueckue METO/IbI peLICHUs YpaBHEHUH U HEpaBEHCTB. | paduueckrie MeTo1bl perieHus
3a/1a4 ¢ mapaMeTpaMu.

Hcnons3oBanue rpadukoB (QYHKIMNA AJI MCCIEAOBAaHUS TPOIECCOB U 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYrUX YUeOHBIX MPEAMETOB U pealbHON KU3HU.

Havyana maTeMaTH4ecKOro aHajims3a

[TpuMmeHeHre MPOU3BOAHOMN K UCCIETOBAaHUIO (PYHKIIMNA HA MOHOTOHHOCTh U 3KCTPEMYMBI.
Haxoxaenre HanOoIbIIero 1 HAMMEHBIIIETO 3HAYCHUI HEeMIPEPhIBHOW (DYHKIIMU Ha OTPE3Ke.

[IpuMeHeHrne NPOW3BOAHOM IS HAXOXKIACHUS HAWIYYIIEr0 PEIICHWS B IPUKIATHBIX
3amadax, Ui OIpPENENIEHUS] CKOPOCTH W YCKOPEHHs Ipolecca, 3aAaHHOro (HopMyiaond WIn
rpaguKoM.

[TepBooOpa3Has, OCHOBHOE CBOWCTBO IEepBOOOpa3HBIX. [lepBoOOpa3HBIC AIEMEHTAPHBIX
byukuuii. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

Wurerpan. ['eomerpryeckuil CMbICI MHTErpasna. BeraucieHne onpenenéHHoro HHrerpaia
o popmyne Herotona-Jlel6uua.

[lpumeHenne wWHTErpaja s HAXOXKICHUA IUIOMIAJEH TUIOCKHX (GUryp U 00BEMOB
F€OMETPUUYECKUX TEJ.

[Tpumeps! pemennii nuddepeHIaTbHBIX ypaBHeHHH. MaTeMaTHIecKoe MOICITUPOBaHHE
pealbHBIX MPOIECCOB ¢ MOMOIIbIO AU PEepeHIInATbHBIX YPaBHEHUH.



JUYHOCTHBIE PE3YJIBTATHBI

1) rpaaaHCcKOro BOCIUTAHMS:

c(hOPMUPOBAHHOCTh  TPAKAAHCKOM TO3WIMU  OOy4aromerocss KaKk aKTHBHOTO U
OTBETCTBEHHOI'0 WJIEHAa POCCHUMCKOro OOIeCTBa, MPEJICTAaBICHHE O MaTEMaTHUYECKHUX OCHOBaX
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHH, NPOLEAYp TpakJIaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATH C COIMAIBLHBIMH WHCTHUTYTAMHU B
COOTBETCTBUH C UX (PYHKIIUSIMH U Ha3HAYCHHUEM;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCHUICKON TPaKIAaHCKONW UACHTUYHOCTH, YBOXKCHHS K MPOILJIOMY U
HACTOAILLIEMY POCCUKMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTUKEHUSIM POCCHUUCKHUX
MaTeMaTUKOB W POCCUUCKON MAaTeMaTHYECKOW IIKOJIbI, MCMOJIb30BAHUE ITUX JOCTH)KECHUU B
JIPYTHX HayKax, TEXHOJIOTUAX, chepax SIKOHOMHKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHHWE  JYXOBHBIX  IIEHHOCTCH  POCCHHCKOTO  Hapoaa, CcHOPMUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM
JOCTI)KCHUN HAyKH U JCSTEIBHOCTHIO YUYEHOTI'0, OCO3HAHHME JIMYHOTO BKJIaJa B IOCTPOCHHE
YCTOHYHMBOTO OyIyIIEro;

4) 3cTeTHYEeCKOro BOCIMTAHMSI:

3CTETUYECKOE OTHOIIEHUE K MUPY, BKIIFOUasl 3CTETUKY MAaTEMAaTUYECKHUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3aja4, PEIICHHUH, PaCCyXIEHUU, BOCHIPUUMYUBOCTH K MATEMaTHYECKUM aCIEKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA,

5) pu3uvecKkoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMECHUS MMPUMEHSTh MaTEMaTUYECKHE 3HAHKUS B HHTEPECAX 370pPOBOTO
u 0Oe3omacHOro 00pa3a JKU3HU, OTBETCTBCHHOE OTHOIICHHE K CBOEMY 3JIOPOBBIO (30pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEXKUM 3aHITUN U OTAbIXA, peryisipHas (puandeckas akTUBHOCTD ),
(bu3HYEecKOe COBEPIIICHCTBOBAHUE MTPH 3aHITHIX CIIOPTHBHO-030POBUTEIHHOM JIEATETbHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTh K TPY/ly, OCO3HAHUE IEHHOCTU TPYIOJIOOMS, HHTEPEC K Pa3IMUHbIM chepam
pohecCHOHANBEHOM JEeSITEeNbHOCTH, CBSI3aHHBIM C MAaTeMaTUKON U e€ MPHIIOKEHUSIMH, YMEHUE
COBEpIAaTh OCO3HAHHBIA BBIOOp Oynymied mpodeccut W pearnu30BBIBATH COOCTBEHHBIE
JKU3HEHHBIE TJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4ecKoMy oOpa3oBaHHUIO U
caM00Opa30BaHMIO Ha MPOTSIKEHUU BCEH )KM3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B PEIIEHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HAllpaBIECHHOCTH;

7) IKOJIOTrM4eCKOr0 BOCIIMTAHMS:

c(OPMUPOBAHHOCTh  DKOJIOTUYECKOW KYIBTYphl, TOHUMAHHE BIHUSHHUS COIMATBHO-
HSKOHOMHUYECKUX TIPOIIECCOB HA COCTOSHUE TPUPOJHONM M COIMAIBHOM Cpejbl, OCO3HAHUE
I100aTEHOTO XapaKTepa IKOJIOTUYECKUX MPoOIeM, OpUEHTAIIHS Ha TPUMEHEHHUE MaTEMaTHUYECKHUX
3HAHWH JIs pEIICHUS 3a/1a49 B 00JIaCTH OKPYIKAIOIIEH CPEIbl, IJITAaHUPOBAHHUE IMTOCTYIKOB U OIICHKU
MX BO3MOXKHBIX MTOCIIEICTBUM JIJIs1 OKPYXKAIOILEN Cpebl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMUPOBAHHOCTh ~MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH W OOIIECTBEHHOW MPAKTHUKHU, TOHMMAaHUE MATEeMAaTHYECKOW HayKh Kak CQepbl
YeJIOBEUECKOU JIEATEIbHOCTH, HTANOB €€ Pa3BUTHUSI U 3HAYMMOCTH JUIsSl Pa3BUTUS LIMBUIM3ALNH,
OBJIQJICHHE SI3BIKOM MAaTEMAaTHKUA U MAaTeMaTHYECKON KYJIbTYpOH KaK CPEJACTBOM MO3HAHUS MHUPA,
TOTOBHOCTb OCYHIECTBJISITh MPOEKTHYIO U MCCIIEIOBATENbCKYIO AEATEIbHOCTh UHAUBUAYAIBHO U

B IpyIIIIE.



METANPEAMETHBIE PE3YJIbTATDBI

Ilo3naBaTe/bHBbIE YHHBePCAIbHbIE YUeOHbIe 1eiCTBUS

Ba3oBrble JJornueckue aeiicTBus:

BBISBIISITh W XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH MaTEMaTHYECKHX OOBEKTOB,
MOHATHUM, OTHOIICHUNH MEXIy MOHATHUSAMHU, (QOPMYIUPOBATH OINpEACTCHUS TMOHATHUH,
YCTAQHABJIMBATh CYIIECTBEHHBIH NpPHU3HAK KIACCH(HUKAIMKA, OCHOBAHUSA Ui 000OUIeHHA U
CpaBHEHUs, KPUTEPUU ITPOBOJMMOIO aHAJIN3A;

BOCIIPHHUMATh, (OPMYJIHPOBATh M NPeoOpa3OBBIBATH CYKICHHS: YTBEPAUTEIbHBIC H
OTpHULATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISBIISITh MaTeMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M M MPOTHBOpEYHs B (hakTax,
MaHHBIX, HAOMIONEHUSIX U  YTBEPXKICHUSX, MpeasiaraTb KPUTEPUU JUIS  BBISBJICHUS
3aKOHOMEPHOCTEH U IIPOTUBOPEUUL;

JienaTh BBIBOJBI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX W WHIYKTHUBHBIX
YMO3aKJII04YEHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

MIPOBOJAMTH CAMOCTOSITENILHO JOKA3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKIACHUH (IIpSIMbIE U OT
MPOTUBHOTO), BBICTPAWBATh ApPTyMEHTAIMIO, TMPUBOJUTH TMPUMEPHl U  KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXJACHHSI U BHIBOJIBI;

BBIOMPATH CIIOCO0 penieHns yueOHoM 3a1auu (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHHUS,
BbIOMpaTh HanboJee MOAXOASAIINN C YIETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPHUEB).

ba3oBble nccienoBarejbckme 1eiCTBUA:

MCIIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUNA MHCTPYMEHT MO3HaHUs, (HOPMYIHpPOBAThH
BOTIPOCHI, (UKCHUPYIOIIHE NPOTHBOpEYHE, NpoOJIeMy, YCTaHABIMBATh HCKOMOE W JAaHHOE,
dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIUIO, MHEHHE;

IPOBOAMTH  CAMOCTOSITEJIbHO  CIUIAHUPOBAHHBIM  AKCIIEPUMEHT, HCCIEIOBAHUE IIO
YCTaHOBJICHUIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OOBEKTa, SBICHUS, IPOLIECCa, BBISIBICHUIO
3aBUCUMOCTEN MEXy 00bEKTaMu, SIBJICHUSIMU, TPOLIECCAMU;

CaMOCTOSTENbHO (OPMYIHUPOBATh OOOOIIEHNUS U BBIBOABI MO Pe3yIbTaTaM MPOBEAEHHOTO
HaOJII0/IEHUS, UCCIIEI0BAaHUS, OLIECHUBATh JOCTOBEPHOCTH MOJIYUEHHBIX PE3yJIbTaTOB, BHIBOJAOB U
0000IIIEHHI;

IIPOrHO3MPOBATh BO3MOYKHOE pa3BUTHE IPOLECCa, a TaKKEe BBIIBUTaTh MPEANOIO0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Pabora ¢ undpopmanmeii:

BBISBJIATH Je(UIUTH HHGOPMAIIUH, TaHHBIX, HEOOXOIUMBIX AJI OTBETA Ha BOIMPOC M IS
pelIeHus 3a/1a4H;

BbIOMpaTh HMH(OpPMAIMIO W3 HCTOYHUKOB PA3NUYHBIX  THUIOB, aHAIU3HPOBATH,
CUCTEMATU3UPOBAaTh W MHTEPHPETUPOBATH MH(POpPMALMIO pa3IMYHBIX BHJIOB U  (QOpM
MPEICTABIICHHUS;

CTPYKTYpUPOBaTh HHPOPMAIUIO, IPEACTABIATh €€ B pa3Iu4HbIX (POpMax, MILTIOCTPUPOBATH
rpadu4ecKu;

OLICHMBAaTh HAAE&XKHOCTh MHPOpPMAIMM 1O CAMOCTOATENBHO CHOPMYIMPOBAHHBIM
KPUTEPUSIM.

KoMmyHnKaTHBHBIE yHUBEpPCAJIbHbIE YUeOHbIe /1eliCTBUSA

Oo01enue:

BOCTIIPUHUMATh U (DOPMYIHUPOBATH CYKIEHHUS B COOTBETCTBHM C YCJIOBHUSIMH U IIETSMHU
06HleHI/I$I, SICHO, TOYHO, I‘paMOTHO BI)Ipa)KaTB CBOHO TO‘—IKy 3peHI/I$I B yCTHBIX U IIUCBMCHHBIX
TEKCTax, 1aBaTh MOSICHEHUS 110 X0y PEILICHHUs 3a/1a4i, KOMMEHTUPOBATH OJYYEHHBIN PE3yIbTaT;

B XO7i¢ OOCY)XJIECHHs 3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYXXIA€MOM TEMBbI, MPOOIEMBI,
perraeMoi 3aJaud, BBICKA3bIBAaTh WJIEH, HAIEJICHHbIE HA MOMCK PEIICHHs, COMOCTaBJISATh CBOU
CY)K}IeHI/ISI C CY)KJIGHI/ISIMI/I )Ipyrl/IX y‘IaCTHI/IKOB auajora, O6Hap}I)KI/IBaTI) paSJ'II/I'-II/Ie U CXOICTBO
MO3UINH, B KOPPEKTHOH opMe GOopMyTHUPOBATH Pa3HOTIACHS, CBOM BO3PAXKECHHUS;



MPEACTABIIATh PE3YJAbTAaThl PELICHUs 3a7add, JKCIIEPUMEHTA, HCCIEAOBAHUSA, IIPOEKTa,
CaMOCTOSITENIHO BBIOMPATh (POPMAT BBICTYIUICHHS € YUETOM 3aa4 NMPE3CHTAUU U OCOOCHHOCTEN
ayIUTOPHHU.

PeryasiTuBHbIe YHHBEpPCAJbHbIE YUeOHbIE 1eliCTBHS

Camoopranu3zanusi:

COCTaBJIATh IUIAH, aJTOPUTM pEIICHUs 3aJayd, BbIOMpaTh CIOCO0 pelieHus ¢ y4E€ToM
UMEIOIINXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh MU KOPPEKTHUPOBATH
BapHaHTHI pEUICHU ¢ y4€TOM HOBOM MH(OPMALIUY.

CaMOKOHTPOJIb, IMOIHOHAIbLHBIH HHTEJLIEKT:

BJIa/IETh HABBIKAMH [TO3HABATEIBHOMN pehIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JEHCTBUM U
MBICITUTEIIBHBIX TTPOIIECCOB, UX PE3YJIbTATOB, BIAIETh CIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJIS
mpolecca U pe3yJsibTaTa pelieHusl MaTeMaTHYeCKol 3a/1auH;

NPEIBUIETh TPYAHOCTH, KOTOPBHIE MOTYT BO3HUKHYTh NpPH PEIICHWH 33Ja4d, BHOCHTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATEILCTB, JAHHBIX, HAIJICHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJTHOCTEH;

OILICHUBATh COOTBETCTBUE PE3YyJIbTaTa LIEJIH U YCIOBUSAM, OOBSCHATH MPUUUHBI JOCTUKCHHUS
WIH HEIOCTWIKCHUS PpEe3yJbTaTOB JCSITCILHOCTH, HAxXOIUTh OIIMOKY, J1aBaTh OICHKY
IpPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1€SITeJIbHOCTD:

MOHUMATh M WCIOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U MHIUBUIYATbHONW pabOThI MpH
pelieHnH y4YeOHBIX 3a3Jad, NPUHUMATh IIeJIb COBMECTHOH JESATEeIhHOCTH, IUIAHUPOBATH
OpraHHU3aII0 COBMECTHOM paboThl, pachpeneniarTh BUABI paboT, HOroBapUBaThCs, 00CYXKIATh
MIPOILIeCC U PE3ybTaT paboThl, 0000IIaTh MHEHHUSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (popmax paboThl (00CykIeHUs, OOMEH MHEHHH, «MO3TOBBIC
HITYPMBD» ¥ HHBIE), BBIITOJHITH CBOO YaCTh PA0OTHI U KOOPIMHUPOBATH CBOU JCHCTBHS C APYTUMHU
YJIeHaMH KOMaH/Ibl, OLICHHBATh KayeCTBO CBOETO BKJIaJa B OOLIUN MPOAYKT MO KPHUTEPUSIM,
c(hOpMYJIMPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBUSI.

NPEIMETHBIE PE3YJIBTATHI

K koniy obyuenus B 10 kiacce oOydaromuiicss TOTYyYUT CHEAYIOUIHE MPEAMETHBIE
pe3yabTaThl IO OT/ACIBHBIM TeMaM paboueil mporpaMMmbl Y4eOHOTO Kypca «Ajrebpa M Hayaia
MaTeMaTHUYEeCKOr0 aHaIN3a:

Yucjaa 1 BLIYUCTEHUS:

CBOOOJHO OMEpPUPOBATH MOHITUSIMH: PAIMOHATFHOE YHCIIO, OECKOHEUHasl MepHOINIecKast
JIpo0b, MPOIEHTHI, UPPAMOHATHHOE YHMCIIO, MHOXECTBA PAIMOHAIBHBIX M JACHCTBUTEIHHBIX
YuCcesl, MOAYJIb IEUCTBUTEIIBHOTO YUCIA;

MPUMEHSATH IPOOU M TIPOLICHTHI VISl PEIICHHS MIPUKIIAIHBIX 3a7a4 U3 Pa3IUYHBIX OTpacien
3HAHUU U pEAIbHOM KU3HH;

MPUMEHATHh TPUOIKEHHBIE BBIYUCICHUS, TPABWIA OKPYIJICHUS, MPUKUIKY U OIEHKY
pe3yJibTaTa BEIYMCIIEHUN;

CBOOOJIHO OIEPUPOBATH TMOHSATHEM: CTENEHb C IMEIbIM IOKa3aTeJIeM, HCIOIb30BaTh
MOAXOANIYI0 (OpPMY 3alUCH JIEHCTBUTENBHBIX YHUCET ISl PEIIeHHs MPAaKTHYEeCKUX 3a7ad U
MPEJCTABIICHUS JAHHBIX;

CBOOOIHO OMEPUPOBATH MOHATHEM: apU(PMETHUUECKUN KOPEHb HATYypaJIbHOM CTETICHU;

CBOOOJTHO OTIEPUPOBATH OHATHEM: CTENIEHB C PAIIMOHAILHBIM TTOKa3aTelIeM;

CBOOOMHO OMEpPUPOBATh MOHATUSAMHU: JIOTapUPM dYHCIA, IECITHYHBIE M HATypallbHbIC
norapudmsr;

CBOOOIHO OMEPUPOBATH TOHATHUSMHU: CHHYC, KOCHHYC, TaHT€HC, KOTAaHTE€HC YHCIIOBOTO
apryMeHTa;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U APKTAHI€HC YHCIIOBOIO apryMEHTa.



YpaBHeHNsI M HEPABEHCTBA:

CBOOOJTHO OTIEPHPOBATH MOHATHAMHU: TOKIECTBO, YypaBHEHHE, HEPABEHCTBO, PAaBHOCHIIbHBIC
YPaBHEHMSI U YPaBHEHUS-CIIC/ICTBUS, pABHOCHIIbHBIE HEPABEHCTBA;

OPUMEHSTHh Pa3IMYHbIe METOJAbl PEIICHUS pPALMOHAIBHBIX U JPOOHO-pAlMOHAIBHBIX
YPaBHEHU, IPUMEHSTh METO/ HHTEPBAJIOB /1JIsl PEILIEHUS] HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH MOHATUSMHU: MHOTOWIEH OT OJHOW INEepPEeMEHHOW, MHOTOYJIEH C
LeJIBIMU K03((PUIIMEeHTaMH, KOPHU MHOTOWIEHA, IPUMEHSITh JI€JIEHHE MHOTOWIEHa HA MHOTOWIEH
¢ octaTkoMm, Teopemy besy u reopemy Buera nys permienus 3anay;

CBOOOJHO ONEpUPOBaTh MOHATUSAMM: CHCT€Ma JIMHEHHBIX YpaBHEHUH, MaTpulia,
OTNpeNeNUTeNb MaTpulbl 2 X 2 W €ro reOMEeTPUYECKHH CMBICI, HCIOJIb30BaTh CBOICTBA
onpenenurens 2 X 2 Ui BBIYUCIEHUS €ro 3HauY€HUs], IPUMEHATh ONPENSTUTENN AN PELIeHUs
CHCTEMBl JMHEWHBIX YPaBHEHHUI, MOJEIMPOBATh pPEAIbHBIE CUTYAllMH C TOMOIIBIO CHCTEMBI
JUHEWHBIX YpaBHEHWH, UCCIel0BaTh IIOCTPOEHHbIE MOJAEIM C IIOMOIIBIO MaTpull H
OIpeAeIUTENEH, UHTEPIIPETUPOBATD ITOJYYEHHBII pe3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBUI C KOPHAMU JJIsl IPe0Opa30BaHUs BEIPaXKEHUI;

BBIMOJIHATh ~ NPEOOpPA30BaHMS YWCIIOBBIX  BBIPAKECHUH, COJEpXKAIIUX CTEIEHH C
paLMOHATILHBIM I10Ka3aTeleM;

UCTIOJIB30BaTh  CBOMCTBAa  yiorapuMoB Uit TpeoOpa3oBaHUS — JOTapUPMHUECKUX
BBIPXKEHUI;

CBOOOJTHO  OMEpHpPOBATh  IMOHATUSMHU:  HPpPAlMOHANBHBIC,  TOKa3aTeJIbHBIE |
Jorapu(pMHUECKUE YpaBHEHHUS, HAXOIUTh MX PELICHUs C MOMOIIbI0O PAaBHOCUIIBHBIX MEPEX0JI0B
WJIM OCYUIIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHSATh  OCHOBHBIE  TPUTOHOMETpHUYecKue  GopMyibl Ui [peoOpa3oBaHUs
TPUTOHOMETPHUYECKUX BBIPAKEHHUIA;

CBOOOJHO ONEpPUPOBATh MOHATHUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE, NPUMEHSThH
HE00X0uMBbIe (POPMYITBI TSl PEIICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHUIA,

MOJICJIUPOBaTh pEalbHbIE CHUTYyallMd Ha s3bIKE aireOpbl, COCTaBIATb BBIPAKECHUS,
YpaBHEHHUS, HEPABEHCTBA 10 YCJIOBUIO 3aJlayM, HCCIIEN0BaTh IIOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM armnapaTa aiareopsl.

DyHKIUUHN U TPaPUKH:

CBOOOJTHO ONEpUpPOBaTh MOHATHAMHU: (DPYHKIUS, CIIOCOOBI 3aJaHMus (PYHKLMHU, B3aUMHO
oOpaTHble (QYHKIMM, KOMHO3ULIMS (QYyHKUMN, rpaduk (QYHKIMH, BBINOJHSITH AJIEMEHTapHbIE
npeoOpa3oBaHus rpadukoB GyHKINIH;

CBOOOJHO ONEpUpPOBaTh MOHATHUAMU: OOJACTh OMNpPENETICHUS W MHOXXECTBO 3HAuYE€HUM
GbyHKLIMY, HYTU QYHKIUHT, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJTHO OTIEPHPOBATH TMOHATHUSAMH: YETHBIE W HEUETHBIE (YHKIUHU, MEPHOJNYECKHE
(GYyHKLIMU, TPOMEXKYTKM MOHOTOHHOCTH (DYHKIMM, MAaKCUMyMbl W MHUHUMYMBI (QYHKLUH,
HanOoJIpIIIee M HAMMEHbIIIee 3HaYeHNEe (PYHKIIMU HAa IPOMEKYTKE;

CBOOOJTHO ONEpPHPOBATh MOHATUSAMH: CTENEeHHas (QYHKLUUS C HATypaJbHBIM U IIeJbIM
nokasareseM, rpaduk CTENeHHOH (YHKIWW C HATYpaJbHBIM U IENbIM TOKa3areneM, rpaduk
KOPHS N-O CTETEeHH KaK (QYHKIIUU 0OpaTHOM CTENEeHU C HaTypallbHbIM IIOKa3aTeIeM;

OTIEPHPOBATh TOHATUSMH: JIMHEHHAs, KBaJgpaTHYHAs W JAPOOHO-THHEHHass QYHKIUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEI0BaHUE U IIOCTPOCHUE UX IPa(pUKOB;

CBOOOJTHO ONEpUPOBATh MOHATHUSAMH: TOKa3aTeibHAs W Jorapudmuueckas (QyHKIHAH, UX
CBOMCTBA U IrpadMKH, UCTIOIB30BaTh UX I'padUKy JUIs pellieHUs] ypaBHEHUI;

CBOOOJTHO OIEPHUPOBATH IMOHITHUSMHU: TPHUTOHOMETPHUYECKAs OKPY)KHOCTbB, OIpeIesICHHE
TPUTOHOMETPUUYECKUX (PYHKLIUI YUCIOBOIO apryMEHTa;

UCIIOJIb30BaTh TrpapuKy (YHKIUN [UIsI MCCIENOBaHMS IPOLIECCOB U 3aBHUCUMOCTEH MpH
peLIeHUH 3aJad U3 JPYTruX Y4eOHbIX MPEIMETOB U PEalbHOM >KU3HH, BbIpaXaTb (hopMyaamu
3aBHCUMOCTH MEXy BEITHUYNHAMH,

Hauana maTeMaTH4eCKOro aHaJIM3a:



CBOOOJHO ONEpHpPOBATh MOHATUSAMM: apuU(MeTHdeckas U TeoMeTpUyecKas MPOrpeccus,
0eCcKOHEUHO yOBIBaIOIIasi FTeOMETPHUYECKasi MPOTPECCHs], JIUHEHHBIN U 3KCIIOHEHIMAIBHBINA POCT,
(bopMyIa CI0XHBIX IPOLIEHTOB, UMETh IIPECTABICHNE O KOHCTAHTE;

UCTIOJIb30BaTh MPOTPECCHH IS PELICHUS PEATbHBIX 33124 MPHUKIAIHOTO XapaKTepa;

CBOOOJHO  ONEpPUPOBATH  MOHATUAMHU:  IIOCIIEAOBATENBHOCTb,  CIOCOOBI  3aJaHMs
MI0CJIEI0BATEIbHOCTEH, MOHOTOHHBIE 1 OTPAaHHMYCHHBIE TTOCIIEJOBATEIILHOCTH, IOHUMATh OCHOBBI
3apOXKIEHUS] MaTEMAaTHYECKOT0 aHaIM3a KaK aHaln3a OECKOHEUHO MallbIX;

CBOOOJTHO ONEpPUPOBATh MOHATHAMU: HENpPEphIBHBIC (YHKIIMH, TOYKU pa3pbiBa rpaduka
(GYHKIIMH, aCHMIITOTHI Tpadrka QyHKIUH;

CBOOOJTHO ONEpUpPOBATh MOHATHEM: (YHKIHSA, HENpepbIBHAs HAa OTpE3Ke, NPUMEHSTH
CBOWCTBA HENPEPBIBHBIX (DYHKLUH IS peILIeHHs 3a1a4;

CBOOOJHO ONEpUpOBaTh TMOHATHSAMU: TI€pBasi W BTOpas NPOHM3BOJHBIC (DYHKIIHH,
KacaresibHas K TpaduKy QyHKIUH;

BBIYHUCIISATH IPOU3BOIHBIE CYMMBI, TPOU3BEACHHUS, YACTHOTO M KOMITIO3ULIUH JBYX () YHKIIHIHA,
3HATh IPOU3BOHBIE TEMEHTAPHBIX (DYHKIIMIA;

UCTIOJIF30BaTh T€OMETPUYECCKHUNA U (PU3UIECKUI CMBICI IPOU3BOJHOM TSl PEIICHHS 3a/1a4.

MuoxxecTBa M JIOTHKA:

CBOOOJTHO OTIEPHPOBATH MOHATHIMU: MHOXECTBO, OTIEPAIINU HAJl MHO)KECTBAMH;

UCII0JIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIH aImapar Jiisl OIMCAHUs pealIbHbIX POLECCOB U
SIBJICHHUM, TIPU PEIICHUH 33249 U3 APYTHX yIEOHBIX MPEIMETOB;

CBOOOJTHO OIEPUPOBATH IOHATUSAMHU: OIpEAEICHUE, TEOopeMa, YpaBHEHHUE-CIIEICTBUE,
CBOWCTBO MaTeMaTH4YEeCKOro OOBEKTa, JOKa3aTeNbCTBO, PABHOCHIBHBIC YypPaBHEHUS U
HEPaBEHCTBA.

K konny oOydenuss B 11 kiaacce oOyyaroluiicsi HOJYYUT CIEAYIOLUIUE MPEAMETHbBIE
pe3yibTaThl O OTJEJIBHBIM TeMaM pabodeil mporpaMmsel yueOHOro Kypca «Anrebpa ¥ Hayana
MaTeMaTHYECKOTO aHAIIN3a»:

Yuciia 1 BbIYUCICHUSA:

CBOOOJTHO OIEPHPOBATH TOHATHSIMHU: HATypaJIbHOE U II€JI0€ YHCIO, MHOYKECTBA
HaTypaJbHBIX U LIEJBIX YHCEJl, UCIOIb30BATh NMPU3HAKK AeauMocTH nenbix ynucen, HO u HOK
HATYpaJIbHBIX YHCEIN ISl PEIICHUs 33134, TPUMEHATh anroput™ EBkmnna;

CBOOOJTHO ONIEPUPOBATH MOHATHEM OCTAaTKa MO0 MOJTYJIIO, 3alIUChIBATh HATYpPAJIbHBIEC YHCIIA B
pa3IMYHBIX TO3UIIMOHHBIX CHCTEMaX CUHCIICHUS;

CBOOOJTHO OINEPUPOBATH MOHATUSAMH: KOMIUIEKCHOE YHCIO U MHOXKECTBO KOMILIEKCHBIX
YHCe, MPEICTABIIATh KOMIUIEKCHBIE YHCIa B alre0pandeckoil M TPUTOHOMETPUIECKOH (opme,
BBINOJIHATH apUPMETHYECKHE ONIEPALIMU C HUMH U N300paXkaTh HAa KOOPJMHATHON TIOCKOCTH.

YpaBHeHUs] H HEPABEHCTBA:

CBOOOJHO  ONEpUpOBaTh  MOHATUSAMHU:  HMppAlMOHANbHbIE,  IOKa3aTeJbHbIE U
JorapupMHUECKUEe HEPABEHCTBA, HAXOANUTh MX PEIICHUS C TOMOIIBI0 PABHOCHIIBHBIX MEPEXOI0B;

OCYILECTBIISATH OTOOP KOPHEH MpH peIIeHNH TPUTOHOMETPUUYECKOTO YPaBHEHHUS;

CBOOOJTHO OIEPHPOBATH TIOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, NPUMEHSTH
HE00X01uMble (POPMYIIBI JUTSI PEILICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OTIEPHPOBATH MOHSATHSIMHU: CHCTEMa U COBOKYITHOCTh YPaBHEHUH M HEPaBEHCTB,
PaBHOCHJIBHBIE CUCTEMBI 1 CUCTEMBI-CII/ICTBUS, HAXOJIUTh PELICHUsI CUCTEMBI U COBOKYITHOCTEH
palMOHATBHBIX, HWPPAMOHAIBHBIX, IIOKA3aTENFHBIX M JIOTapu(PMUYECKUX ypaBHEHHH U
HEPaBEHCTB;

pemarb paluoOHANbHBIC, WPpPAIlMOHAIBHBIC, I[OKa3aTeNbHbIE, JOTapu(pMUYecKue W
TPUTOHOMETPHUUYECKHE YPAaBHEHHS U HEPABEHCTBA, CO/IEpIKaIlle MOAYIIH U TapaMeTphl;

IPUMEHSTH TpadUIecKrue METOIBI ISl pEIICHUs] YpaBHEHHUH U HEPABEHCTB, a TAKKE 3a/1a4 C
napamMeTpamu;



MOJIEJIMPOBaTh pealibHble CUTyalldd Ha S3bIKE alreOpbl, COCTaBISATH BBIPAKEHUS,
ypaBHEHUS, HEPABEHCTBA M UX CUCTEMBI IO YCIOBUIO 33a4H, HCCIIEIOBAThH MOCTPOCHHBIC MOJICITH
C UCIOJIb30BAaHUEM allllapara aireopbl, UHTEPIPETUPOBATH NOTYyYCHHBIN pe3ysIbTar.

DyHKIUHA U IPaPUKH:

CTpPOUTH TpaduKU KOMIO3UIMHU (YHKIMH C MOMOIIBIO0 3JIEMEHTAPHOIO HCCIEIOBAHUS U
CBOMCTB KOMITO3HUIIUHU ABYX ()YHKIIHIA,

CTPOUTH FeOMEeTpUYECKHe 00pa3bl YpaBHEHHUI U HEPABEHCTB Ha KOOPIAMHATHOM TNIOCKOCTH;

CBOOOIHO OMEPUPOBATH MOHATUSMU: TPA(QUKH TPUTOHOMETPHICCKHUX (YHKITHIA,

MPUMEHSTh QYHKIUU AJI1 MOJICTTMPOBAHUS U UCCIIEIOBAaHUS pPealbHbBIX MPOLIECCOB.

Hauajia MaTeMaTH4eCKOr0 aHAJIM3a:

UCIONIb30BaTh TMPOM3BOAHYIO [JJIsl HCCIeIOBaHUSA (YHKIMM HAa MOHOTOHHOCTh U
IKCTPEMYMBI;

HAXOJUTh HauOOJIbIIee U HAaUMEHbIlIee 3HaYeHHs (PYHKIIUN HEPEPHIBHON Ha OTPE3KE;

MCIIOJIb30BATh MPOU3BOIHYIO JJII HAXOKICHUS HAMTYYIIETO PEIICHUS B IPUKIIATHBIX, B TOM
YHClIe COLUATbHO-IKOHOMUYECKHX, 3a7a4ax, JAJIsl OMPeIeIeHUsI CKOPOCTH U YCKOPEHUs Ipolecca,
3a1aHHOTO POPMYJION WK rpaduKoM;

CBOOOJHO ONEPUPOBATh MOHATUSAMU: TIEPBOOOPa3HAas, ONPEAeIEHHBII HHTETPall, HaXOAUTh
MepBOOOpA3HBIE 3JEMEHTAPHBIX (YHKIUH W BBIYHCIATH WHTErpal 1o Qopmyine HproToHa-
Jlelibuuna;

HAXOJWTh IJIOMIAIH IIOCKUX (QUTYP U 0OBEMBI TEJ ¢ TOMOIIBIO HHTETPAIIA;

UMETh MPEJICTABICHHE O MaTeMaTH4YeCKOM MOJCIMPOBAHUU HA MPUMEPE COCTABJICHUS
muddepeHIMATBEHBIX YPaBHEHHI,

peliaTh MPUKIAAHbIE 33/1a4d, B TOM YHCJIE COLHAIbHO-2KOHOMUYECKOTO M (PU3UUECKOTro
XapakTepa, CpeICTBAMHA MAaTEMAaTHYECKOTO aHAIIK3a.



TEMATHYECKOE INTAHUPOBAHUE

10 KITIACC
KoJunyecTBO 4acoB JJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
n/n NPOrpamMMbl Bcero Kourpoanueie Ipakruyeckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypebi

MHO0X€eCTBO I€HCTBUTEILHEIX YHCE.
1 MHorounensl. PaninoHanbHbIe ypaBHEHUS U 24 1
HepaBeHCTBAa. CUCTEMBI JINHEUHBIX YPaBHEHUM

Oyukuuu U rpadpuku. CreneHHas GyHKIMS C

2 12 1
L[eJIbIM TIOKa3aTelIeM

3 Apudmernaeckuii KOpeHb N-0i CTETICHU. 15 1
WppaunoHaibHble YpaBHEHUS

4 IToka3zarenbHast pyHkuus. [TokasarenbHble 10 1
YpaBHEHHSI

5 Jlorapudpmuueckas pyHKIUS. 18 1
JlorapudmMuueckue ypaBHEHHs

6 Tpuronomerpuveckre BRIpaKEHUS U 2 |
ypaBHEHHMS

7 ITocnenoBaTeaIbHOCTH U IIPOIPECCUH 10 1

8 HenpepsiBable GpyHKuu. [IpouszBoanas 20 1

9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5 )

3HAHUH

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME 136 10 0




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NMpOrpamMmbl Bcero Kontpoapnbie Ipakruieckue o0pa3oBaTe/bHbIE
padoThI padoThI pecype

| I/ICCJIGI[OBaHI:Ie (GYHKITUH C TOMOIIBIO 2 |

MIPOU3BOTHOM
2 [TepBooOpasHas 1 HHTETpa 12 1
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHIA. 14 1

Tpuronomerpruyeckue HepaBeHCTBA
4 WppanmonanbpHble, OKa3aTeIbHbIE U o4 1

norapuMUUecKre HePaBeHCTBA
5 KommiekcHbie uncna 10 1
6 HarypanbHble 1 1ienbie ynucna 10 1

CucTeMBbl parioHATBHBIX, HPPAMMOHATBEHBIX
7 MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX 12 1

yYpaBHEHM
8 3ajauu ¢ mapameTpamu 16 1
9 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3 A 16 )

3HaHUH
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 136 10 0



IIOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KoJsnyecTBO 4acoB JIeKTPOHHBbIE

Ne Hara uudposeie

Tema ypoka Kour bHbIe | IIpakTHYeckn
n/n yp Bceero 06 poi ¢ pﬁ eckne U3yuyeHHusi o00pa3oBaTe/IbHbIE

a00THI a00THBI
p p pecypcbl

1 MHOk€eCTBO, Onepaluy HaJl MHOKECTBAMU U 1

HX CBOMCTBA
2 Juarpammel Diinepa-Benna 1
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO 1

alrrapara i pCucHuA 3a1a4

ParmonanpHbie ynciaa. OOBIKHOBEHHEIC U
4 JECSITAYHBIC POOH, TPOIIEHTHI, 0ECKOHCUHBIC 1
MEPHOIUICCKHE IPOOH

Parmmonanpusie uncina. OOBIKHOBEHHBIE U

5 JeCSITUUHBIE TPOOH, MTPOLIEHTHI, OECKOHEYHBIE 1
MePUOINYECKHE Tpodu

[Ipumenenue apodeii u NPOLEHTOB IS

6 pELIEHNS TPUKIIAIHBIX 3a/1a4 I

7 [Tpumenenue apobeii 1 IPOIEHTOB IS 1
pELICHNS TPUKJIAIHBIX 33/1a4

3 HeiicTBuTenbHble yncia. PalimoHaabHbIe U 1
HppaLMOHAIIbHBIC YHCIIa

9 ApuI/I(I)MeTI/I‘{eCKI/Ie OIepanuu ¢ 1
JIEVCTBUTEIIbHBIMU YU CIaMU

10 Moaynb IEMCTBUTENBHOTO YUCIIA U €TI0 1

CBOMCTBA

[TpuOnuxEHHBIE BRIYUCIIEHUS, TIPaBUIIa
11 OKPYIJVICHUS, IIPUKUKA U OLICHKA PE3YJIbTaTa 1
BBIYMCIICHUI




OCHOBHBIE METO/IbI pEIIECHUS LETbIX U APOOHO-

12 paloHaIbHBIX YPABHEHUM U HEPABEHCTB

13 OCHOBHBIE METO/BI PELLEHNS LENBIX 1 IpoOHO-
palLMOHAJIbHBIX YPABHEHUI U HEPABCHCTB

14 OcHOBHBIE METOBI PEIICHH LENbIX H IpoOHO-
paloHaIbHBIX YPABHEHUM U HEPABEHCTB
MHoOrowieHsl OT OAHON NepeMeHHOU. [lenenue

15 MHOI'O4JIEHAa HA MHOTOYJIEH C OCTATKOM.
Teopema besy

16 MHOro4seHb! ¢ HelbIMA KO3 QHUIIHeHTaMU.
Teopema Buera

17 Pemrenne cucreM JTUHEHHBIX YPAaBHEHUN

18 Pemenue cucrem JIMHEHHBIX ypaBHEHUI
Martpuna cucTeMsl JINHEWHBIX YPaBHEHUM.

19 Onpenenurenb bfanHuLI 2X2, i:ro
reOMEeTPUUYECKU CMBICT U CBOMCTBA;
BBIYHCJICHUE €r0 3HAYCHUS
Onpenenurens MaTpULBI 2X2, €r0

20 r€OMETPUUYECKHI CMBICI U CBOMCTBA;
BBIYHCJICHUE €r0 3HAYCHUS

1 IIpumenenune ONpENETUTENS JUIs PellIeHNs
CUCTEMBbI JINHEHHBIX YpaBHEHUI

2 Pemenue MPHUKIATHBIX 3224 € OMOLIBIO
CUCTEMBI JINHEHHBIX YpaBHEHUIN

73 Pemenue MPUKJIa/IHbIX 33711 € NOMOLIbIO
CUCTEMBI JINHEHHBIX YpaBHEHUN
KonrtponsHas padora: "PanmonanbHble

24 ypaBHEHUs U HepaBeHCTBA. CHUCTEMBI
JMHENHBIX YpaBHEHUN"

OyHKIMSI, CIOCOOBI 3aJaHUS (PYHKITHH.
25 B3aumno oOpatusie pynkun. Komnosunus

byHKIUH




I'paduk Qyakuu. nemeHTapHbIC

26 .
npeoOpa3oBanus rpaguKoB QyHKIMN
OO6nacTp ornpeeneHuss © MHOKECTBO 3HAUCHHI

27 dbyakunn. Hymu ¢ynknuu. [IpomexxyTkn 3HaK
IIOCTOSIHCTBA
YérHble 1 HeUETHBIC (PYHKLINH.

28 [Tepuonnueckue ¢pyHkiuu. [IpomexxyTku
MOHOTOHHOCTH (DYHKITHH
MaxkcuMyMbl 1 MUHUMYMBI () yHKITHH.

29 HauOonpiiee 1 HauMeHblee 3HaYCHUE
(GyHKINU HAa TPOMEXKYTKE

30 Jlunelinas, KBapaTU4Has U TPOOHO-TUHEHHAS
byHKIIUU

31 DeMEeHTapHOEe UCCIIEIOBAaHUE U ITIOCTPOCHUE
rpadukoB 3TuX GyHKUIUN

3 DneMEeHTapHOE UCCIIEIOBAaHUE U ITIOCTPOCHUE
rpaduKoB 3TuX QpyHKUMN

33 Crenens ¢ 1enabpIM MokasareneMm. bunom
Herorona

34 Crenens ¢ nensIM nokasareneMm. buaom
Herorona

35 CrenenHast GyHKIMS C HATypaJIbHBIM U LIETIBIM
nokasareneM. E€ cBoiicTBa u rpaduk

36 KonTponbnas pabora: "Crenennas QyHKIuS.
E¢ cBoiicTBa u rpaguk”

37 Apudmernueckuit KOpCHE HaTypaJIbHOU
CTETEeHU U €ro CBOWCTBA

38 Apudpmernueckuii KOpEHB HaTypaJIbHOU
CTETEHU U €T0 CBOWCTBA

39 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHHIA,

COoACpKAIMX CTCIICHU U KOPHU




40

[Ipeo6pa3oBaHUs YUCIIOBBIX BbIPAKECHHIH,
coJiepKallluX CTENEeHU U KOPHU

41

42

43

44

45

46

[IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHM,
COZEPIKALLIMX CTEIIEHU U KOPHU

Uppanmonansuele ypaBHeHUs. OCHOBHbBIE
METO/Ibl PEIICHUS UPPALMOHATBHBIX
ypaBHEHUI

WppanumonansHeie ypaBHeHNsA. OCHOBHbIE
METO/Ibl pEeIIEHUs HPPALMOHATIBHBIX
ypaBHEHUH

WppanumonansHeie ypaBHeHUA. OCHOBHbIE
METO/Ibl pEeIICHUS HPPALMOHATIBHBIX
ypaBHEHUH

PaBHOCHIIbHBIE IEPEXObI B PELICHUU
UppalMOHAIbHBIX YPaBHEHHH

PaBHOCHIIBHBIE TIEPEXO/BI B PELLICHUN
HMPPALMOHAIIBHBIX YPABHEHUN

47

48

PaBHOCHIIbHBIE TIEpEXObI B PELICHUH
UPPaLMOHAIBHBIX YPaBHEHUI

PaBHOCHIIBHBIE TIEPEXOBI B PELICHUN
HMPPALMOHAIIBHBIX YPABHEHUN

49

CaoiicTBa 1 rpa@ UK KOpHS N-OM CTETIEHU KaK
¢byHKIMN 0OpaTHOM CTENEHH C HAaTypaJbHbIM
oKa3aTeaeM

50

51

52

CaoiicTBa U rpaduK KOpHS N-0i CTENEHU KaK
(GyHKIIUM 00paTHOM CTENEeH!U C HaTypalbHbIM
IIOKa3aTelIeM

KonrtponsHas pabdora: "CpoiicTBa u rpagux
KOpH# n-oM creneHu. MppanroHanbHbIe
ypaBHeHus"

Crenenb ¢ pallMOHAIBHBIM MTOKa3aTeNeM U €€
CBOICTBa




CreneHs ¢ paluOHAJIbHBIM IIOKA3aTCJIEM U e€

53 . 1
CBOHCTBa

54 CreneHsb ¢ palluOHAIBHBIM [TOKA3aTEIEM U €€ 1
CBOICTBa
IlokazarenpHas KIMsl, €€ CBOMCTBA U

55 ’ 1
rpadux

56 Hcnonb3oBanue rpaduka GyHKIMM 115 1
peleHus ypaBHeHUH
Hcnonb3oBanue rpaduka KLU 1715

57 . 1
peleHus ypaBHEHHIA
IToka3zarenbHble ypaBHEeHUs. OCHOBHBIE

58 . 1
METOBI PEIICHUS OKA3aTEIbHBIX YPaBHEHUI
[Toka3zarenbHble ypaBHEeHUSI. OCHOBHBIC

59 . 1
METO/Ibl pelIeHUs I0KA3aTEeNIbHBIX YPaBHEHUI
IToka3zarenbHble ypaBHEeHUs. OCHOBHBIE

60 . 1
METOJIbI PEIICHUS TIOKa3aTENbHBIX YPaBHEHUH

61 KonTponbnas padora: "[lokazarensHast 1
¢ynkuus. [TokazarenbHble ypaBHeHUs"

62 Jlorapudm uucna. CoiicTBa jorapugma 1

63 Jlorapudm uucna. CpoiicTBa sorapupma 1

64 Jlorapudm uucna. CpoiicTa sorapupma 1

65 JlecsiTuuHBIE U HATYpaJibHbIE JIOTapUPMBbI 1

66 JlecsiTuuHbIEe U HATYpaJibHbIE JJOTapUPMbI 1

67 [TpeoOpa3oBanue BRIpaKEHNUHN, COACPIKAIINX 1
sorapupmbl

63 IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX 1
Jorapu@msl

69 IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX 1
Jorapu@msl

70 Jlorapudmuueckas Qpynkuus, e€ cBolicTBa U 1

rpapux




Jlorapudmuueckas ¢pyHkius, e€ CBONCTBA U

7 rpadux

79 Hcnonp3oBanue rpau(pm(a GbyHKIMU 1715
peleHys ypaBHEHUH

73 Hcnons3oBanue rpaii)m(a byHKIAM 15
pelIeHns] ypaBHEHUI
Jlorapudpmuueckue ypaBHeHus1. OCHOBHBIE

74 METObI pelIeHus JIorapu(PMUIECKUX
YpaBHEHUU
Jlorapudmuaeckue ypaBaeHus. OCHOBHBIE

75 METO/bI pelIeHus JIorapuMUIECKUX
YpaBHEHUU
Jlorapudpmuueckue ypaBHeHus1. OCHOBHbIE

76 METOBI peIIeHUs JIOTapU(PMUIECKUX
ypaBHEHUH

77 PaBHOCHIIBHBIE IEPEXOBI B PELICHUH
Jorapu(PMUYECKUX YpaBHEHUM

73 PaBHOCHIIbHBIE TIEpEXObI B PELICHUH
Jorapu(pMHUUECKUX ypaBHEHUN

79 KontponbHas padora: "Jlorapudpmuueckas
¢byskus. Jlorapupmuueckue ypaBuenus"

30 CuHyc, KOCUHYC, TAHT'€HC ¥ KOTAHT'€HC
YHCJIOBOTO apryMeHTa

31 CuHycC, KOCUHYC, TAHT€HC ¥ KOTAHT'€HC
YHCIIOBOrO apryMeHTa

32 ApKCHHYC, apKKOCUHYC U apKTaHI€HC
YHCIIOBOTO apryMeHTa

33 ApKCUHYC, apKKOCHHYC U apKTaHT'€HC
YKCIIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTBb,

84 orpezieNieHue TPUTOHOMETPUUECKHUX (YHKITUI

YUCIJIOBOT'O apryMEHTa




Tpuronomerpuyeckasi OKpy>KHOCTb,

85 OTpeJieNIeHUe TPUTOHOMETPHUECKUX (QYHKIUN 1
YHCIIOBOTO apryMeHTa
86 OcCHOBHBIE TPUTOHOMETPUUYECKHUE (POPMYJIIBI 1
87 OcCHOBHBIE TPUTOHOMETPUYECKHUE (POPMYIIBI 1
88 OcCHOBHBIE TPUTOHOMETPUUYECKHUE (POPMYIIBI 1
89 OcHOBHbIE TPUTOHOMETpPUYECKHE POPMYJIbI 1
90 Hpeo6pa3033aHHe TPUTOHOMETPUYECKHIX |
BBIpQ)KEHU I
01 Hpeo6pa30UBaHI/1e TPUTOHOMETPUYECKHUX 1
BBIPAKEHUN
90 Hpeo6pa3033aHHe TPUTOHOMETPUUYECKHIX |
BBIpQ)KEHU I
93 Hpeo6pa30UBaHI/1e TPUTOHOMETPUUYECKHUX 1
BBIPAKEHUN
94 Pemrenne TpUroHOMETpUYECKUX YPaBHEHHUN 1
95 Pemienunie TpUroHOMETPUYECKUX YpaBHEHUIN 1
96 Pemenne TpUroHOMETpUYECKUX ypaBHEHUI 1
97 PelreHre TpUroHOMETPUYECKUX YPAaBHEHUM 1
98 Pemenne TpUroHOMETpUYECKUX ypaBHEHUI 1
99 Pemenne TpUroHOMETpUUECKUX ypaBHEHUN 1
100 | Pemenune TpUrOHOMETPUYECKUX YPaBHEHUN 1
KonTponbnas pabora: "Tpuronomerpuueckue
101 BbIpak€HUS U TPUTOHOMETPUUECKHE 1
ypaBHeHUs"
[TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS
102 mocnepoBarenbHOCTEN. MeTon 1
MaTeMaTHYeCKON MHAYKIIUU
MOHOTOHHBIE U OTPAaHUYEHHBIE
103 mocnepoBarenbHOCTH. McTopus aHanusa 1

OECKOHEYHO MaJIbIX




104  Apudmernueckas mporpeccus 1

105  TI'eomerpudeckas mporpeccus 1

106 beckoHeuHo yObIBarolasi reoMeTpu4ecKas 1
nporpeccust

107 Cymma 6GCKOHejIHO yOBIBaroMIeH 1
TrE€OMETPUUYECKOHN IPOrPECCUH

108 JIMHENHBIN ¥ SKCTIOHEHIIMAIbHbIA pocT. Yncio 1
e. @opmyJia CI0KHBIX POLIEHTOB

109 JIuHENHbIN 1 SKCIOHEHIIUANIBHBIN pocT. Yncio 1
e. @opmyJia CI0KHBIX MPOLIEHTOB

110 Hcnonb30BaHue Nporpeccuu s peleHus 1
peaJIbHBIX 3a/1a4 IPUKJIAJHOTO XapaKTepa

111 KOHTponLHa:';I pabora: "IlocrnenoBaTeIbHOCTH U 1
IIPOrpeccuu

112 HempepsiBHBIC (YHKIIMK U UX CBOHCTBA 1

113 Touka pa3pbiBa. ACUMITOTHI I'paUKOB 1
byHKIUH

114  CaoiicTBa (QyHKIMI HENPEPHIBHBIX HA OTPE3KE 1

115 | CsaoiicTBa (hyHKIIMI HENPEPHIBHBIX HA OTPE3KE 1

116 | Metoa MHTEpPBAJIOB JUIsl pEIICHNs HEPABEHCTB 1

117  Merox HHTEpBAJIOB JJIs PELICHUS] HEPABEHCTB 1

118 | Metoa MHTEpBAJIOB ISl pEIICHNs HEPABEHCTB 1

119 [IpumeHeHne CBOMCTB HENPEPHIBHBIX (YHKIUI 1
JUIS pelleHus 3a1a4

120 [IpumeHeHne CBOMCTB HENPEPHIBHBIX (YHKIUI 1
JUIS pelleHus 3a1a4

121  TlepBas u BTOpasi MpOU3BOAHbIE (DYHKIIHH 1

122 OHpe,Z[CJ'ICHI/If:, TE€OMETPUUECKUN CMBICT 1
MIPOU3BOIHOM

123 Omnpenenenue, GU3NIECKUNA CMBICIT 1

MIPOU3BOAHOMN




124  VYpaBHeHHE KacaTelbHOH K rpaduKy G yHKIIHH 1
125  VYpaBHeHue kacaTtelbHOH K rpaduKy ¢ yHKIIHH 1
126  IlpousBoaHBIC AIEMEHTAPHBIX (QYHKITUN 1
127  IlpousBoaHBIC AIEMEHTAPHBIX (QYHKITUN 1
128 [IpousBoHast CyMMBI, TPOU3BEACHHUS, 1
YaCTHOTO M KOMITO3HUIIUU ()YHKITUI
129 [IpousBoiHas CyMMBI, TPOU3BEACHHUS, 1
JaCTHOTO ¥ KOMITO3HUIIUU ()YHKITUI
130 [Ipou3BoHasE CyMMBI, IPOU3BEICHHS, 1
YaCTHOTO M KOMITO3ULIUU (YHKITUI
131 Kontposbnas padora: "[IponsBogHas” 1 1
132 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 1
3HaHui: "YpaBHeHus"
133 [ToBTrOpenue, 0000MIEHNE, CUCTEMATH3AIHS 1
3HaHui: "OyHkun"
134 HroroBast KOHTpoOJIbHAs paboTa 1 1
135 | Htorosas KOHTpoJIbHAs paboTa 1 1
136 HOBTOPGHI/IG, 0000111eHHEe, CHCTEMATH3aIIUS 1
3HaHUU
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10




11 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
B Tema ypoka
n/n yp Bcero KoﬁﬂTpO‘m’m’le 1p 6aKanec1me H3yuyeHusi oOpa3oBaTe/ibHbIE
a00ThbI
padoThbI pado pecype
[IpuMeHeHne npou3BOIHOMN K UCCIETOBAHUIO
1 N 1
(GyHKIIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI
) [IpuMeHeHne npoON3BOIHOMN K UCCIIEI0BAHUIO 1
(GyHKIIUH HA MOHOTOHHOCTB M 9KCTPEMYMBI
[IpuMeHeHnne npou3BOIHON K UCCIEAOBAHUIO
3 N 1
(GyHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI
4 [IpuMeHeHne npon3BOIHOMN K UCCIEI0BAHUIO 1
(GyHKIIUH HA MOHOTOHHOCTB M 9KCTPEMYMBI
5 [IpuMeHeHne npon3BOIHOMN K UCCIEI0BAHUIO 1
(hyHKIMI HA MOHOTOHHOCTb U 9KCTPEMYMBI
[IpuMeHeHne Mpon3BOTHOM K MCCIEAOBAHUIO
6 N 1
(GyHKIII HA MOHOTOHHOCTB M 9KCTPEMYMBI
7 Haxoxaenne HaubombIIero 1 HANMEHbBIIIETO 1
3HAYEHMS HEMPEPHIBHON (DYHKIIMU HA OTPE3KE
3 Haxosxnenne HanOobIero 1 HAMMEHBIIIETO 1
3HAauYeHUS HEMPEPHIBHOM (PYHKIIUU HA OTpE3Ke
9 Haxoxaenne HanOombIIero 1 HAMMEHbBIIIETO 1
3HAYEHHS HEMPEPHIBHON (PYHKITMU HA OTPE3KE
10 Haxoxaenne HanuOombIIero 1 HANMEHbBIIIETO 1
3HAYCHHS HEMPEPHIBHON (DYHKITUN HA OTPE3KE
1 Haxosxnenne HanOobIIero 1 HAMMEHBIIIETO 1
3HAaYEHUS HEMPEPHIBHON (PYHKIIUU HA OTpE3Ke
12 Haxoxaenne HauOombIIero 1 HANMEHbBIIIETO 1
3HAYCHHS HEMPEPHIBHON (DYHKITUU HA OTPE3KE
ITpnMeHeHne MPON3BOTHON ST HAXOXKICHUS
13 1
HaWJTy4lIero pelieHus B MPUKIAIHBIX 3a/1a4ax




[IpuMeHeHne MPON3BOTHOM JIJIs1 HAXOXKICHUS

14 HaWIY4ILEro peleHus B IPUKIIaIHbIX 3aa4ax
[Ipumenenne npoU3BOIHOM ISl OIIPEACIICHUS

15 CKOPOCTH M YCKOpPEHUS MpoLiecca, 3aJaHHOIO
dhopmyIoit wiu rpadhukoM
[IpumeneHnne npoU3BOIHOM ISl OIIPEACIICHUS

16 CKOPOCTH M YCKOpPEHUS MpoLiecca, 3aJaHHOIO
dbopmyIoit wiu rpadhukoM

17 Komnozumust pyHKImi

18 Komnozunust pyHKImit

19 Komnosurus dbyHkimit

20 FeOMeTqueCISI/Ie 00pa3bl ypaBHEHUH Ha
KOOPJAMHATHOMN INIOCKOCTH

1 FGOMeTpI/IIIeCIfI/IC o0Opa3bl ypaBHEHM Ha
KOOPJAMHATHOM IUIOCKOCTH

2 KontponsHas pabora: "HccnenoBanue
(GYHKIMH ¢ TOMOIIBIO TPOU3BOJHON"

23 [lepBooOpazHas, OCHOBHOE CBONCTBO
NepBOOOPA3HBIX

24 [TepBooOpazHbie AeMEHTAPHBIX (YHKIIHA.
[TpaBuiaa HaX0XJIEHHsI IEPBOOOPA3HBIX

75 IlepBooOpazHbIe 1eMEHTAPHBIX ()YHKITHHA.
[IpaBmiia HaXx0X/I€HUS IEPBOOOPA3HBIX

26 NHterpai. ['eoMeTpudecKnil CMBIC HHTETpaa

27 Brruncnenue onpenenéHHOro HHTErpasa mno
dbopmyne Hetotona-Jleitoauia

73 Brruncnenue onpenenéHHOro HHTerpaa mno
dhopmyne HeroTona-Jleiionauma

29 [IpumeHneHue nHTerpana AJjig HaX0XKACHUS

TUIOIIAeH TIOCKUX UTyp




HpI/IMeHCHI/Ie HHTErpaia s HaXOXIACHUA

30 00BEMOB reOMETPUIECKHX TET

31 HpI/IMepHupemeHm”I Qg QepeHIraIbHbIX
ypaBHEHHH

3 HpI/IMepBvaeH_IeHI/Iﬁ b depeHInaTbHbIX
YpaBHEHUH
MatemaTuueckoe MOJEINPOBAHUE PEAJIbHBIX

33 IIPOLIECCOB C MOMOILBIO AU (PepeHIHaTbHBIX
YpaBHEHUU

34 KOHTpOJII:'Ha?I pabora: "IlepBooOpa3zHast u
UHTErpal

35 Tpuronomerpuieckne GyHKINHU, UX CBOMCTBA
u rpaduku

36 Tpuronomerpuueckue GyHKLIUHU, UX CBOICTBA
U rpaduku

37 Tpuronomerpuyeckue GyHKINU, UX CBONCTBA
U rpaduKu

33 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA
u rpaduKu

39 Tpuronomerpuyeckue GyHKIINU, UX CBONCTBA
U rpaduKu
OT60p KOpHEH TPUTOHOMETPUUYECKUX

40 YPaBHEHU C IIOMOILBIO TPUTOHOMETPHUYECKON
OKPYKHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX

41 YPaBHEHUH C IIOMOIIBIO TPUTOHOMETPUYECKON
OKPYKHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX

42 YPaBHEHUH C IIOMOIIBIO TPUTOHOMETPUYECKON

OKPY>KHOCTH




OT60p KOpHEH TPUTOHOMETPUUYECKHUX

43 YPAaBHEHUH € ITOMOILBI TPUTOHOMETPUYECKOU 1
OKPYKHOCTH

44 Pemienue TpuroHOMETpUYECKUX HEPABEHCTB 1

45 Pemienue TpuroHOMETpUYECKUX HEPABEHCTB 1

46 Pemienue TpuroHOMETpUYECKUX HEPABEHCTB 1

47 Pemienue TpuroHOMETpUYECKUX HEPABEHCTB 1
Kontponsnas padora: "['paduku

48 TPUTOHOMETPUYECKUX (YHKIIHIA. 1
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/bI PELICHUS TTOKAa3aTENbHbIX 1
HEPaBEHCTB

50 OcHOBHBIE METOBI PEUICHUS TTOKa3aTeNbHBIX 1
HEPaBEHCTB

51 OcHOBHBIE METO/BI PELIEHUS TOKA3aTEIbHbBIX 1
HEPABEHCTB

52 OCHOBHBIE METOABI PELIEHUS TTOKA3aTEIBHBIX |
HEPaBEHCTB

53 OCHOBHBIE METO/BI PELICHUS 1
Jorapu(MUUECKUX HEPABEHCTB

54 OcCHOBHBIE METO/BI PELLICHUS |
norapuMHUYECKUX HEPABEHCTB

55 OCHOBHBIE METOABI PELLIEHUS |
JorapuMUUEeCKUX HEPAaBEHCTB

56 OcCHOBHBIE METO/BI PELICHUS |
norapuMHUYECKUX HEPABEHCTB

57 OCHOBHBIE METOABI PELLIEHUS 1
MppallMOHAIIbHBIX HEPABEHCTB

53 OcCHOBHBIE METO/BI PELICHUS |

HppallOHAJILHBIX HCPABCHCTB




OcCHOBHEBIE MCTOJbI pCHICHUSA

> UppaMOHAILHBIX HEPABEHCTB

60 OCHOBHBIE METO/IbI PEILICHUS
UppalMOHAIIbHBIX HEPABEHCTB

61 I'papuueckue MeTo bl petuieHus
UppaIMOHATIFHBIX YPAaBHEHHHA

62 I'paduueckue MeTo b1 pelIeHus
UppalMOHAIbHBIX YPaBHEHHUH

63 I'paduueckue MeTo bl petiieHus
MOKa3aTeJIbHBIX YPaBHEHUN

64 I'paduueckue MeTo bl peLIeHus
MOKa3aTeIbHBIX HEPABEHCTB

65 I'paduueckue METObI pELICHUS
Jorapu(pMHUUECKUX ypaBHEHUN

66 I'paduueckue MeTo bl peLIeHus
Jorapu(MHUIECKUX HEPABEHCTB

67 I'paduueckue METOBI peHICHNUS
Jorapu(pMHUUECKUX HEPABEHCTB
I'paduueckue MeTo bl peLIeHus

68 MIOKa3aTeIbHBIX U JOrapu(pMUUecKux
ypaBHEHUH
I'paduueckue METOIBI pEIICHHUS

69 MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX
YpaBHEHUU
I'paduueckue METOIBI peIICHUS

70 MOKa3aTeJIbHBIX U JIOTapU(PMUIECKUX
HEPaBEHCTB
I'paduueckue METOIBI pEIICHNUS

71 MOKa3aTeJIbHBIX U JIOTapU(PMUIECKUX

HEpPABEHCTB




Kontponbnas padota: "UpparnmonaibHbie,

72 MoKa3aTeIbHbIE U JorapudmMudeckue
HepaBeHCTBA"
KommiekcHbie uncna. Anredpanyeckas u

73 TPUTOHOMETpHYECKasi POPMBI 3arucu
KOMILJIEKCHOT'O YHCIIA
KowmmiekcHbie uncna. Anredpanyeckas u

74 TPUTOHOMETpHYECKasi POPMBI 3arucu
KOMILJIEKCHOT'O YHCIIA

75 Apudmernueckue onepanuy ¢ KOMIJIEKCHBIMU
quclIaMu

76 Apudmernaeckue onepanuy ¢ KOMILTICKCHBIMU
qucIaMu

77 H306pa)KGHI/I€uKOMHJIeKCHLIX qrcen Ha
KOOP/AMHATHOH MJIOCKOCTU

78 I/I3O6pa)KGHI/IeVKOMHJ'IeKCHBIX qucell Ha
KOOPJAMHATHOMN INIOCKOCTH

79 ®opmyna Myaspa. KopHu n-o#i ctenesu u3
KOMIIJIEKCHOT'O YHUCIIa

30 ®opmyna Myaspa. Kopau n-oii ctenenu us
KOMILJIEKCHOT'O YHUCIIa
[IpumeHeHne KOMIUIEKCHBIX YHCEI JUIs

81 pemeHust GU3NYECKUX U reOMETPUIECKUX
3aja4

82 KontponsHas pabdora: "KommiekcHbie yncna"

83 HarypainbHble U niensle gyucia

84 HarypainbHble U niensle yucia

85 [IpumeHeHNne MPU3HAKOB AETUMOCTH LENbIX
quces

36 [IpumeHeHne MPU3HAKOB AETUMOCTH LENbIX

YUCCJI




HpI/IMeHeHI/Ie IIPHU3HAKOB ACIMMOCTH LEIIBIX

87 gucen: HOJI u HOK

38 [IpuMmeHeHne MTPU3HAKOB JIETUMOCTH IIEJBIX
yucen: HOJl u HOK

29 [IpuMeHeHne MPU3HAKOB ACIIUMOCTH LEIIBIX
YUCEJI: OCTATKH 110 MOAYJIIO

90 [TpuMmeHeHne MPU3HAKOB JACTUMOCTH IENBIX
YHCell: OCTATKU MO0 MOAYIIO
[IpuMeHeHne MpU3HAKOB ACIIMMOCTH LEIIBIX

91 yycen: anroputM EBKinaa i pemenus 3a1a4d
B LIEJIBIX YHCIIaX

92 Kontponbnas padota: "Teopus menbix uncen"
Cucrema 1 COBOKYITHOCTh YpaBHEHHIA.

93 PaBHOCUIIbHBIE CUCTEMBI U CUCTEMBI-
CIEICTBUS
Cucrema 1 COBOKYITHOCTh YpaBHEHHI.

94 PaBHOCHUIIEHBIE CHCTEMBI U CUCTEMBbI-
CIEICTBUS

95 OcCHOBHBIE MeTvozn,I PEIICHHS CHCTEM U §
COBOKYITHOCTEH pallMOHAIBbHBIX YpaBHEHUN

96 OCHOBHBIC METO/IbI PELLICHIs CHCTEM 1 }
COBOKYITHOCTEH UPPAIMOHATBLHBIX YPABHCHHM

97 OCHOBHBIC METO/Ibl PELLICHNs CHCTEM H
COBOKYITHOCTEH TTOKA3aTeIbHBIX YpaBHEHUN

08 OCHOBHBIE METOBI PEIICHUS CUCTEM U
COBOKYITHOCTEH MOKA3aTENbHBIX YpaBHEHUN

99 OCHOBHBIE METOBI PEUICHUSI CUCTEM U
COBOKYITHOCTEH JIOTApU(PMHUIECKUX YPaBHCHUM

100 OCHOBHBIE METOBI PEIICHUS CUCTEM U
COBOKYITHOCTEH JIOrapu(PMUUECKUX YPaBHEHHIA

101 [IpuMeHeHHEe CUCTEM K PEIICHHUIO

MAaTEMAaTUUYCCKHX 3aJ1ad U 3aaa4 U3 pa3JInIHbIX




obJacTelt HAyKH U peaIbHOW KU3HH,
HWHTEpIIpETAIs TOJIYYeHHBIX PE3YJIbTaTOB

HpI/IMeHeHI/Ie CHUCTCM K PCUICHHUIO
MaTEMAaTUYCCKHUX 3aJlad U 3aaa4 U3 pa3JIMYHBIX

102 o0JacTeil HayKH U peaylbHOM KU3HH,
MHTEpIpeTalys NOJyYeHHbIX Pe3yJIbTaTOB
[IpuMeHeHre HEpPaBEHCTB K PELLICHUIO

103 MaTeMaTHUYECKUX 3ajayd U 3ajjad U3 pa3IMuHbIX
o0yacTell HAyKH U peallbHOM JKU3HH,
MHTEpIpeTaIysl IOTYYEHHbBIX PE3YJIbTaTOB
Kontposnbnas pabora: "Cucrtemsi

104 palMoHAIBHBIX, UPPALIMOHATIBHBIX
MOKa3aTeIbHBIX U JIOTapU(PMUIECKIX
ypaBHeHUI"

105 PaunoHanbHble ypaBHEHHUS C MapaMeTpaMu

106 PannoHanbHbIE HEPABEHCTBA C TAPAMETPAMHU

107 PanyoHanbHbBIE CUCTEMBI € ITapaMeTPaMHU

108 WppanmonanbHble ypaBHEHUs, HEPABEHCTBA C
napaMmeTpamu

109 HppanmoHaibHble CUCTEMBI C ITapaMeTpaMu

110 IlokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111 ITokasaTenbHbIE CUCTEMBI C TTAPAMETPAMHU

112 Jlorapudmuueckue ypaBHEHUs, HEPABEHCTBA C
napameTpamu

113 Jlorapudmuueckre CUCTEMBI C TapaMeTpaMu

114 Tpuronomerpuyeckue ypaBHEHHUS C
napameTpamu

115 TpuroHomeTpruyeckue HEPaBEHCTBA C
napameTpamu

116 Tpuronomerpudeckue CUCTEMBI C

napameTpamu




117

[Toctpoenue u uccienoBaHue
MaTeMaTUYeCKUX MOJIEIEeH peaabHbIX
CUTYallUi C MOMOIIbIO YPAaBHEHUH C
rnapameTpamu

118

119

[TocTtpoeHue u uccnenoBaHue
MaTEMaTHYECKUX MOJENIEH PEAIbHBIX
CUTYAalUi C IIOMOLIBIO CUCTEM YPAaBHEHUH C
napaMeTpamMmu

ITocTpoenue u uccienoBaHue
MaTeMaTHYECKUX MOJIENIEN peabHbIX
CUTYyallUii C TOMOIIBIO CUCTEM YPaBHEHHUH C
napameTpamu

120

121

KonTponbnas pabora: "3anauu c
napamerpamu"

IToBTOpenue, 00001IEHNE, CUCTEMATH3ALIS
3HaHui: "YpaBHeHus"

122

[ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "YpaBHeHus"

123

124

[ToBTOpenue, 0600IIEHNE, CUCTEMATH3 AT
3HaHui: "YpaBHeHus. Cucremsl ypaBHeHU"
[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHuii: "HepaBencra"

125

126

[ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A
3HaHui: "HepaBeHncrna"
[ToBTOpeHue, 060061IeHNE, CUCTEMATH3AIUS
3HaHuil: "HepaBencrsa"
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[ToBTOpeHue, 060061IeHNE, CUCTEMATH3AIUS
3HaHuil: "[IponsBosiHas u e€ npumeHeHue"

128

129

[ToBTOpeHmEe, 0600IIEHNE, CHCTEMATH3 AL
3HaHui: "[IponsBoaHas u e€ npumeHeHue"
[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHuil: "[IpousBoaHas u e€ npumeHenue"




[ToBTOpEeHME, 0000IIEHNE, CHCTEMATHU3 AL

130 3HaHui: "VMIHTErpan u ero npumMeHeHue" !
131 [ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS |
3HaHui: "OyHkun"
132 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3 AL 1
3HaHui: "Oynkiun"
133 [ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS 1
3HaHui: "Oynkun"
134 Hroroast koHTpoIbHAs paboTa 1 1
135 HToroBasi KOHTpOJIbHAs paboTa 1 1
136 HOBTOPGHI/IG, 000011IeHNE, CUCTEMATH3ALIMS |
3HAHUH
OBHIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 10




IMPOBEPSEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA

10 KUIIACC

OCHOBHOM OBPA30OBATEJIbHOM ITPOI PAMMBbBI

Kon
NMpoBepPsieMoro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpelHero 001ero 00pa3oBaHus

1

Ypcaa v BEIUMCICHUS

1.1

OmnepupoBaTh NOHATHUAMH: pPALUOHAIBHOE W JEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAS U JICCATHYHAS JPOOb, IPOLICHTHI

1.2

BoemmonuaTe  apupMeTHyeckue — omepanmMu € pPAlMOHAIBHBIMH |
JEUCTBUTEIbHBIMY YU CIIAMU

1.3

BremonssaTh HpI/I6J'II/I)KéHHBIC BBIYHCIICHHUA, UCIIOJbB3Ys IMPpaBUjia OKPYTJIICHUAA,
ACJIaTh NPUKHUIKY U OLICHKY PC3YyJIbTAaTa BBIYHCIICHUN

1.4

OnepupoBaTh MOHATUSMHU: CTENEHb C LENbIM IIOKa3aTelieM, CTaHJIapTHas
¢dopma 3amucH JEHCTBUTENBHOTO 4YMCJa, KOPEHb HATypaJlbHOW CTEIEHH;
HCIOJIb30BaTh MOAXOJAIIYI0 (OopMy 3amucu JEHUCTBUTENBHBIX YHUCEN IS
pelIeHus IPaKTUYECKUX 3a/1a4 U IIPEICTaBJICHUs TaHHbBIX

1.5

OnepupoBarh NOHATUSMU: CUHYC, KOCUHYC U TaHT€HC MPOU3BOJILHOTO YIJIa;
WCTOJB30BAaTh  3alMCh  NPOM3BOJIBHOTO  yIiia  d4epe3  oOpaTHbIC
TPUTOHOMETpHUUECKHUE QYHKIIUU

ypaBHeHI/ISI N HCPABCHCTBA

2.1

OHepI/IpOBaTB MOHATHUAMU: TOXIACCTBO, YPABHCHHUC, HCEPABCHCTBO, ILCJIOC,
panroHaJIbHOC, HppanuOHaJIbHOC YpaBHCHHEC, HCPaBCHCTBO,
TPUTOHOMCTPUYICCKOC YPABHCHHC

2.2

BoinonusaTe npeoOpa3zoBaHusi TPUTOHOMETPUYECKUX BBIPAKEHUN M pellaTh
TPUTOHOMETPUYECKHE YPABHEHUS

2.3

BoinonHsATe npeoOpa3zoBaHUs LIENbIX, PAllMOHAIBHBIX U UPPALUOHATBHBIX
BBID@XKCHUM M pPEIIaTh OCHOBHBIE THIIBI LEJBbIX, PALUOHAIBHBIX U
MPPALMOHAJIBHBIX YPABHEHNUH U HEPABEHCTB

24

[IpuMeHATHh ypaBHEHUS U HEPABEHCTBA JIJIs PEIICHHS] MATEMATUYECKUX 3a7a4
U 33/1a4 U3 pa3IMYHbIX 00J1acTe HAYKU U peasIbHOM KU3HU

2.5

MOI[GJ'II/IpOBaTB pCaIbHBIC CUTyallUH Ha A3BIKC anrerH, COCTaBJIATH
BBIPpAXKXCHUS, YPaBHCHUS, HCPABCHCTBA IO YCJIIOBHIO 3ajadd, HCCIICI0BATH
ITOCTPOCHHBIC MOACIIN C MCITOJIb30BAHUEM allriapara anre6pLI

QOyHKIMH U TpaduKH

3.1

OnepupoBaTh MOHATUAMU: (YHKIMS, COCOOBI 3aaHUs PYHKIMHU, 00JIacTh
olpezeNeHus] 1 MHOXKECTBO 3HaYeHUHN QpyHKINHU, TpaduK QyHKINU, B3AUMHO
oOpaTHble PYHKLIUHU

3.2

OnepupoBaTh MNOHATHUSAMM: YETHOCTh M HEYETHOCTh (DYHKIUH, HYIH
(YHKIIMH, TPOMEKYTKH 3HAKOMOCTOSTHCTBA

3.3

Wcnonb3oBath rpaduku QyHKUIKN I pelieHus] ypaBHEHUI

34

Ctpouth U unTaTh rpapuKu JUHEHHOW (PYHKUIMHU, KBaJpaTUIHON (YHKIUH,
CTeNeHHON (PYHKIIMH C LEeJIBIM NToKa3aTeaeM

3.5

Hcnonb3oBare rpaduku (GYHKUMH A8 HMCCIEIOBAHUS MPOLECCOB H
3aBUCHMOCTEH MpU peUlIeHUH 3aJad U3 JPYruxX Yy4uyeOHBIX NpPEeAMETOB U
peabHOM JKU3HHU, BBIpaXKaTh (hOpMyJIaMH 3aBUCUMOCTH MEXAY BeJTHUMHAMHU




Hagana MaTeMaTnueckoro aHaigmsa

OHepI/IpOBaTB IIOHATHUAMU:. II0CICAOBATCIIBHOCTD, apHQ)MeTqucxaﬂ u

4.1 Tr€OMETPUYECKasl POTPECCUHU
49 OnepupoBaTh MOHATHAMH: OCECKOHEYHO YOBIBAaIOIIAs TreoMETpUYecKas
porpeccus, CyMMa OECKOHEUHO YOBIBAIONIEH reOMETPUIECKON TPOrPEeCcCUuu
4.3 3a/1aBaTh MOCIEAOBATEIHLHOCTH PA3IMYHBIMU CIIOCOOAMH
44 Hcnonbs3oBaTh CBOMCTBA MOCIIEIOBATEILHOCTEN M IPOrPECCHi 1JIs pelIeHUs
peaNbHBIX 3a/1a4 MPHUKJIATHOTO XapaKTepa
5 MHokecTBa B JIOTHKA
5.1 OnepupoBaTh MOHIATHAMHU: MHOXKECTBO, ONIEPAIIMH HAJI MHOYKECTBAMHU
Hcnonbs30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammmapar Il OMUCAHUS
5.2 peanbHBIX MPOIECCOB U SBJICHUM, IPU PEUICHUH 33/1a4 U3 APYTHX y4eOHBIX
MIPEIMETOB
53 OnepupoBarb MTOHSATHUSIMH: ompeneieHue,  Teopema, CJIIENICTBHE,
JIOKA3aTeIILCTBO
11 KJIACC
Koa .
ORI IIpoBepsiembie HPe)IMeTHI)Ie pe3yabTaThbl 0CBOEHHSI OCHOBHOM
iy 00pa3oBaTeILHON NPOrPaMMbl CpeIHero 001ero o0pa3zoBaHus
1 Yucra ¥ BEIYUCICHUS
OnepupoBaTh MOHSATUSMU: HATypalIbHOE, II€JI0€ YHCIO; HCIOJIb30BaTh
1.1 MPU3HAKK JICTUMOCTH IIEJBIX YHCEJ, Pa3joKCHHE YHCIa Ha IPOCThIE
MHOKHUTEJH JIJIsl PEIICHUs 33124
1.2 OnepupoBaTh NOHATHEM: CTEIIEHD C PAllMOHAJIBHBIM [T0KA3aTEIEM
13 OrnepupoBaTh TMOHATHUSMU: JIOTapu(dM Uucia, ACCITUYHBIC W HATypaJbHbBIE
norapu@msl
2 VYpaBHEHUs U HEPABEHCTBA
[IpuMmeHsITH  CBOMCTBA CTENEHU I MPeoOpa3oBaHUs  BHIPAXKEHH,
2.1 OTIEpUPOBATh TOHATHSAMH: TIO0Ka3aTEIbHOE YpPaBHEHHE U HEPABEHCTBO;
peniaTb OCHOBHBIE THIIBI IOKA3aTEIbHBIX YPABHEHUI U HEPABEHCTB
BremonusaTe mpeoOpa3oBaHUS BBIPAKEHUH, COAEpPXKAIIUX JIOTAPU(PMBL;
2.2 OTIEpPUPOBATH TMOHATUSIMH: JOTrapuMUUECKOE YpaBHEHHWE W HEPABEHCTBO;
peliaTh OCHOBHBIE TUIIBI JJOTapU(PMHUUECKUX YPaBHEHHM U HEPABEHCTB
2.3 Haxonuth penieHust npocTelnX TPUTOHOMETPUYECKHUX HEPABEHCTB
OnepupoBaTh MOHATHSMU: CUCTEMA JIMHEHHBIX YPAaBHEHHI M €€ pEeIleHMUE;
24 WCIIOJIb30BaTh CUCTEMY JIMHEUHBIX YPABHEHHUU JJIS PEIICHUS MPAKTUYECKHUX
3aJa4
25 HaXO,ILI/ITLUpCH_IeHI/IH MPOCTEUIINX CUCTEM M COBOKYMHOCTEH palliOHaIbHBIX
ypaBHEHU U HEPABEHCTB
MopenupoBaTh peajgbHbIE CUTyalldd Ha s3BIKE alnreOpbl, COCTaBIATH
2.6 BBIPAKEHMSI, YPABHEHUs, HEPABEHCTBA W CHUCTEMBI IO YCJIOBHIO 3aJlayH,
MCCJIEI0BATh MOCTPOCHHBIC MOJICIIN C UCIIOJIb30BAHUEM aIapara aareopsl
3 @OyHKIMH U TpaduKu
31 OnepupoBaTh TOHATHSMHU: Tepuoandeckas  (QYHKIUS, MPOMEKYTKH

MOHOTOHHOCTH (DYHKIIMM, TOYKH SKCTpeMyMa (YHKIMH, HauOojbllee MU




HauMMCHBIIICC 3HA4YCHUA q)yHKLII/II/I Ha MPOMCIKYTKEC, HCIIOJIB30BaTh HX JIS
nccaenoBanus QYHKIUH, 3aJaHHON TparKoM

OnepupoBaTh MOHATUAMU: IpaUKU MOKA3aTENbHOH, JIOTapupMUUYECKOU U

32 TPUTOHOMETPUUYECKUX (YHKIMK; H300pakaTb HUX Ha KOOPIWHATHOM
IJIOCKOCTH M UCIIOJIb30BATh I PEIICHUS] YPABHEHUI U HEPABCHCTB
33 N300pakaTh Ha KOOPAMHATHOMN MJIOCKOCTH Ipa(UKK TUHEHHBIX YPaBHEHUHN U
' MCII0JIb30BaTh UX JUIsl PEIICHUS] CUCTEMBI JIMHEWHBIX YPaBHEHUIN
3.4 Hcnonb3oBate Tpaduku (GYHKUMH A7 UCCIENOBAaHHS IPOLECCOB U
] 3aBUCUMOCTEH U3 JPYrux y4yeOHBIX JAUCLUILINH
4 Hayana maTeMaTH4yecKoro aHaausa
OnepupoBaTh NOHATHAMMU: HENIPEPbIBHAS (DYHKIMS, TPOU3BOJHAS (PYHKLIUY;
4.1 UCTOJIb30BAaTh T€OMETPUYECKHA U (PU3MUECKUIl CMBICT MPOU3BOAHON IS
peleHus 3a1a4
49 HaxonuTh Npon3BoiHbIE 371€MEHTApHBIX (DYHKIMH, BEIYUCIIATH IPOU3BO/IHBIE
) CYMMBI, IPOU3BEJCHMS], YACTHOT'O (DYHKIUMI
M cronp30BaTh MPOU3BOAHYIO ISl UCCIIEAOBAaHUS ()YHKIIMA HA MOHOTOHHOCTh
4.3 U DKCTPEMYMBbI, IPUMEHATh PE3YJNbTAThl HCCIECNOBAHUSA K IIOCTPOEHUIO
rpaduKoB
44 Hcnonp30BaTh NMPOU3BOAHYIO JUISl HAaXOXJIECHUS HAWITYYIIEro pPEUICHHUS B
' IIPUKJIAIHBIX, B TOM YHCJIE COLMAJIIBHO-DKOHOMUYECKHX, 3a1a4ax
45 OnepupoBaTh MOHATUAMHU: NEpBOOOpa3Has W  HMHTErpan; I[OHUMATh
) reOMETPHUECKUI M (PU3NIECKUI CMBICII HHTETpaa
46 HaxonuThs mepBooOpa3HbIe 3JEMEHTApHBIX (YHKIUI, BBIYUCISATh MHTETPAI
) o popmysne Herotona — Jleitbnuna
47 Pemarp nmpukiagHele 3aJa4yd, B TOM YUCIE COLMAIBHO-KOHOMMYECKOTO U

(HU3MYECKOro XapakTepa, CPeJICTBAMU MAaTEMAaTHUSCKOT0 aHAIN3a




10 KJIACC

Koa | IIpoBepsiemMblii 3JIeMEHT COJAePKAHUS
1 Yucna v BRIYUCICHUS
Panmonanbaeie uncna. OOBIKHOBEHHBIC U ICCATUYHBIC IPOOH, IPOIICHTHI, 0ECKOHEUHBIC
11 MePUOIUYECKHE ApOoOH. ApubMETHUECKHE ONEpalMk C PAlMOHAIBHBIMA YHCIIAMU,
npeoOpa3oBaHusl YUCIOBBIX BblpakeHui. [IpuMeHenune apoOGeil W TPOLEHTOB IS
pelIeHUs TPUKJIAIHBIX 3a]1a4y U3 PA3JIMYHbIX OTpaciaed 3HaHUW U peallbHOW KU3HU
JeticTBuTenbHbIe Yncia. PaninoHaabHbIe U UpPAIlMOHATIbHBIE YKCia. ApudMEeTHYECKHE
1.2 | omepanmuu ¢ JCHCTBUTENBHBIMH 4YHUCIaMU. [IpuOIMkE€HHBIC BBIYMCICHUS, TpaBHIIA
OKPYTJICHUS, TPUKKUIKA U OLICHKA PE3yJbTaTa BEIYMCICHUN
Crenens ¢ mnenbiM nmokasatenem. CtangapTHas popMa 3armmucH 1eHCTBUTEIIBHOTO YHCIIA.
1.3 | Mcnonp3oBaHue moaxonasmiet (popmbl 3amucu TEHCTBUTEIBHBIX YHCEN IS PEIICHUS
MPAKTUYECKUX 3a7]a4 M IPEACTaBICHUS JaHHBIX
14 Apudmernaeckuit KOPGHB HaTypalbHOH creneHu. JleicTBus ¢ apudMeTHUECKHUMHU
KOPHSIMU HAaTYpaJIbHOM CTEIIEHU
15 Cunyc, KOCHHYC ¥ TAHT€HC YHCIIOBOTO apryMeHTa. APKCUHYC, apKKOCUHYC, ADKTAHT€HC
YHICJIOBOI'O apryMEHTa
2 YpaBHEHUs 1 HEPABEHCTBA
2.1 | ToxxnecTBa M TOXJAECTBEHHBIC MPEOOpa30oBaHUS
29 [IpeoOpa3zoBaHKe TPUTOHOMETPUICCKUX BhIpaKeHNH. OCHOBHBIE TPUTOHOMETPHUUYECKHE
dbopMyIBI
23 VYpaBHeHue, KOpeHb YypaBHeHUsd. HepaBeHCTBO, penieHne HepaBeHCTBa. Merox
WHTEPBAJIOB
2.4 | Pemenue nenbix U ApoOHO-pAllMOHANBHBIX YPAaBHEHUI U HEPABEHCTB
2.5 | Pemienue uppaiimoHaJIbHBIX YpaBHEHUN U HEPABEHCTB
2.6 | PemieHne TpUroHOMETPUYECKUX YPABHEHUM
27 [IpuMeHeHre ypaBHEHUI U HEPABEHCTB K PEUICHUIO MATEMATUYECKUX 3aa4 U 3a/1a4 U3
pa3IMYHBIX 00JIaCTel HAYKU U PEAIbHOM KU3HU
3 DYHKINUU U TPaPUKH
31 O®yHkuMs, crnocoObl 3ananus (QyHkuuu. ['padpuk yHkumu. B3aumHO o0OpaTHBIE
’ byHKIIMHN
39 OO6nacte ompeneneHUss W MHOXKECTBO 3HaueHuM Qynkuuu. Hymm QyHkumm.
[TpomexxyTkH 3HAKOTIOCTOSTHCTBA. YETHBIE M HEUETHBIE QYHKIIUN
33 CrenenHas QyHKIMS ¢ HATypaJIbHbIM U LENbIM MoKa3aTeneM. E€ cBoiicTBa u rpaduk.
CaoticTBa U rpaduK KOpHsI n-0OW CTEHeHH
3.4 TpuronomeTpuyeckass OKpPY>KHOCTb, ONpEICICHUE TPUTOHOMETPUUYECKUX (DYHKINH
YHCIIOBOT'O ApTYMEHTA
4 Hauama MmaTeMaTH4eCKOro aHajmn3a
41 ITocnenoBaTenbHOCTH, CIOCOOBI 3amaHusd  IIOCeIOBaTEIbHOCTEH. MOHOTOHHEIE
MOCJIEI0BATEILHOCTH
ApudmeTrndeckass W TeOMeTpuUyeckas Tmporpeccud. beckoHedHo yObIBaromias
49 reomerpuueckas mporpeccusi. CymMma OECKOHEYHO YOBIBAIOMIEH TeOMETPHYECKOM

nporpeccur. @dopMysia CIOXKHBIX MPOLEHTOB. lcnonb3oBaHWe Mporpeccuu s
pelIeHus peajJbHbIX 3a7a4 NPUKIAJHOTO XapaKkTepa




MHuoxecTBa 1 10ruKa

MHoxecTBO, onepaliii Hajl MHOXKecTBaMHU. J{uarpammel Diinepa — Benna. [Ipumenenue

5.1 | TEOPETUKO-MHOXKECTBEHHOT'0 amiapara Jyis ONUCAHUs PeaIbHbIX IPOLIECCOB U SBJICHUH,
IPY PEUICHUH 33/1a4 U3 JPYTUX YU4eOHBIX IPEAMETOB
5.2 | Onpenenenue, Teopema, CIEJICTBUE, JOKA3ATEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COJAeP/KAHUSA
1 Yucna v BBIYKCICHUS
1.1 Harypasibnble u nensie yncna. [IpusHaky JenMMOCTH LEIIbIX YUCEI
1.2 | Crenens ¢ panoHaibHbIM NoKa3aTesneM. CBONCTBA CTENIEHU
1.3 | Jlorapudm yncna. JlecATUUHbIE U HATYpAJIbHBIC JTOTaPH (MBI
2 YpaBHEHMs U HEPABEHCTBA
2.1 | [Ipeobpa3oBaHue BBIpAKEHHUH, COAEPKALIIX JOTapH(PMbI
2.2 | IlpeobpazoBanue BEIPAKEHUM, COACPKAITUX CTETICHH C PAIlMOHAIBHBIM IMOKA3aTeIeM
2.3 | Ilpumepsl TPUrOHOMETPUYECKUX HEPABEHCTB
2.4 | Iloka3aTenbHble YpaBHEHMS U HEPABEHCTBA
2.5 | Jlorapudpmuueckue ypaBHEHHs U HEPAaBEHCTBA
26 CI/ICTSMH JMHENHBIX g’paBHeHHﬁ. Penienue npukinagHbIX 3aa4 C MOMOIIBIO CUCTEMBI
JUHENHBIX YpaBHEHUN
2.7 | CucreMbl 1 COBOKYITHOCTH pallMOHAJIbHBIX YPAaBHEHUN U HEPABEHCTB
8 [IpuMeHeHre ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUI0 MATEMaTUYECKUX 3a7a4
U 33/1a4 U3 pa3IMYHbIX 00JIacTel HAYKU U peaJlbHOM KHU3HU
3 DyHKIUHU U TpadUKU
Oynkuus. [lepuoanyeckue ¢yHkuuu. IIpoMexyTKH MOHOTOHHOCTH (YHKILUH.
3.1 Makcumymbl U MHHUMYMBI (GyHKIHH. Haubosbinee u HauMeHbIEe 3HAYEHUE
(GYHKLMU Ha IPOMEKYTKE
3.2 | TpuroHoMmeTrpuyeckue (GyHKIMHU, UX CBOMCTBA U rpaduKu
3.3 | Iloka3zarenbHas u jorapudmudeckas GyHKIMH, UX CBOUCTBA U TpaQUKH
3.4 | Ucnonb3oBaHue rpadukoB GyHKUMN A7 pelieHus] ypaBHEHUH U JIMHEHHBIX CHCTEM
Hcnonb3oBanue rpadukoB GyHKIUN A7 UCCIIEOBAHUS MPOLIECCOB U 3aBUCUMOCTEH,
3.5 | KOTOpbIE BOZHUKAIOT IIPH PELIEHUH 3a]1a4 U3 IPYTUX Y4eOHBIX PEAMETOB U peaabHOU
KU3HU
4 Hauvana mareMaTnyeckoro aHaamsa
4.1 | HenpepsiBHBIE (yHKIMU. MeTOJI MHTEPBAJIOB JUIs PELICHHs HEPABEHCTB
4.2 | IlpousBoanas ¢pyHKkuuu. I'eomeTpuueckuil M pU3HMUECKUI CMBICT IPOU3BOJHOM
43 [TponsBosHbIe 3yIeMEHTApHBIX (QYHKIMHA. DOpPMYINbI HAaXOXJIEHUS MPOU3BOJHOMN
CYMMBI, IPOU3BEICHMS U YACTHOTO (DYHKIUI
[IpumeHeHre TPOM3BOJHOW K HCCIEIOBAaHUIO (YHKIMM Ha MOHOTOHHOCTh H
4.4 | skctpemymbl. HaxoxieHue HamOONbIIET0 W HAaMMEHBIIErO 3HAUYeHUs (YHKIMU Ha
OTpe3Ke
45 [TpuMmeHeHre TPOU3BOAHOMN /Il HAXOXKJIEHUSI HAUIYYIIEro PEelIeHUs] B MPUKIIAIHBIX
3ajauax, JUIsl olpeJIesIeH s CKOPOCTH IMpolecca, 33JaHHOT0 (opMysioi niM rpagukoM
4.6 | IlepBooOpa3nas. Tabnuia nepBoodpa3HbIX




4.7

WuTterpan, ero reoMeTpudeckuii U pu3nuecKkuii cMbici. Beruncienue uHTerpaia mo
dbopmyrne Hetotona — JleiiOHuia




[TPOBEPAEMBIE HA EI'S 10 MATEMATHUKE TPEBOBAHUSI K PE3YJIbTATAM
OCBOEHMS OCHOBHOM OBPA3OBATEJBHOM IMPOI'PAMMBI CPEJTHET O

OBLIEI'O OBPA3OBAHMUS

Kon
NpoBepsIeMoOro
TpedoBaHUs

IIpoBepsiemble TPeOGOBaHMS K PEAMETHBIM Pe3yJbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTeJIbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3zoBaHus

Bnagenue MeromaMu IOKa3aTeNbCTB, AaNTOPUTMAMU PEIICHUS 3a/1ay;
yMeHue (HOpMyIHpOBaTh M ONEPUPOBATH TOHATHSAMH: OINpEICIICHHE,
aKCMOMa, Teopema, CIEJCTBHE, CBOWCTBO, NPU3HAK, JIOKa3aTEIbCTBO,
pPaBHOCHIIbHBIC (POPMYIIMPOBKH; MPUMEHATh UX; YMEHHE (POPMYITHPOBATH
oOpaTHOE W TMPOTHBOIIOJIIOKHOE YTBEPKICHUE, MPUBOAUTH MPHUMEPHI U
KOHTPIPUMEPHI, HCIIOJIb30BaTh METOJ] MAaTeMaTUYeCKOH HHIYKIIUU;
MMPOBOAWUTDH AOKA3ATCIbHBIC PACCYKACHUA IMPU PCUICHUU 3aaa4, OICHHUBATb
JIOTHYECKYI0  MPABWIBHOCTh  PACCYy)KICHHWW; YMEHHE  OIEPHPOBATH
MOHATHUAMU:. MHOKCCTBO, INOJMHOXKCCTBO, OIICpallMM HaJd MHOXCCTBAMU,
YMEHHUE HCII0JIb30BaTh TEOPETHKO-MHOXKECTBEHHBIU armapar JJisi OCaHHsI
PCAJIbHBIX NPOUCCCOB U SIBJIEHUU U Inpu pCICcHUU 3aja4, B TOM YHUCJIC U3
JNPYTrUX Y4eOHBIX TPEJAMETOB; YMEHHE OIEpUPOBaTh MOHATHSAMH: Tpad,
CBSI3HBIA Tpad, JepeBO, IMUKI, rpad Ha IJIOCKOCTH; YMEHHE 3a1aBaTh U
OIKCHIBATh Tpadbl Pa3IUYHBIMU CIIOCOOAMM; HCIOJIB30BaTh Tpadbl MpU
pEIICHUH 33129

YMeHue omnepupoBaTh MOHATUSMHU: HAaTypajJbHOE 4YHCIO, LIEJI0€ YHCIIO,
CTEIEHb C LEJIBIM I10Ka3aTeIeM, KOPEHb HAaTypalbHOW CTEIIEHH, CTEIEHb C
paloHaIbHBIM [TOKA3aTENeM, CTENEHb C JEWCTBUTEIbHBIM I10KA3aTEJIEM,
JorapupM YHCIA, CUHYC, KOCHHYC W TaHTE€HC NPOM3BOJBHOIO 4YHCIIA,
OCTaTOK MO MOJIYJIO, pPalUOHAIBHOE YHCIO, UPPALUOHAIBHOE YHCIIO,
MHO’K€CTBA HaTypaJbHbIX, LIEJIbIX, PALIUOHAIBHBIX, I€HCTBUTEIBHBIX YHCET;
YMEHHME HCIONb30BaTh NPU3HAKU JEIMMOCTH, HAaWMEHBIIMM OO0Imui
JIeNUTeNb U HAUMEeHblIee 0011ee KpaTHoe, alropuT™ EBKiInia pu pereHun
3a]1a4; 3HAKOMCTBO C PAa3JIMYHBIMU MMO3UIIMOHHBIMU CUCTEMaMU CUUCIICHUS;
YMEHUE BBIOJIHATH BHIYMCIICHUE 3HAUCHUH U peoOpa30BaHusl BbIPAKEHUN
CO CTEeMeHsIMH U Jiorapupmamu, peodpa3oBaHus APOOHO-PALMOHAIBHBIX
BBIPQXCHHUM; YMEHHE OIEPUPOBATH IOHITHAMM: I1OCIEJOBATEIBHOCTD,
apu@meTnueckas Mporpeccusi, TeoMeTpuyeckas mporpeccusi, 0€CKOHEUHO
yObIBarolmasi ~ reoMeTpuyeckass  IMpOrpeccHs;  yMEHUE  3a/1aBaTh
MOCJIEI0BATEIBHOCTH, B TOM YHCJIE C MOMOIIBIO PEKYPPEHTHBIX (HOPMYI;
YMEHHME ONEPUPOBATH MOHATHSIMH: KOMILJIEKCHOE YHCIIO, CONPSKEHHBIE
KOMIUIEKCHBIE YMCJIa, MOJYJIb M apryMEHT KOMIUIEKCHOIO 4Hcia, gopma
3allUCH KOMIUIEKCHBIX 4YHcel (FeoOMEeTpHuYecKasi, TPUTOHOMETpUYecKas M
anreOpanveckas); yMeTh TMPOU3BOJIUTH apu(METHUECKHE JCHCTBUS C
KOMIUIEKCHBIMU ~ YHUCJIaMHU;  NPUBOJUTH  INPUMEPHl  HMCIOJIb30BAaHUS
KOMIUIEKCHBIX YHCEJI; ONEPUPOBATH IMOHATHAMM: MaTpuma 2x2 m 3x3,
ONPEAEINTEND MaTPUILIbl, TEOMETPUUECKHUI CMBICIT ONPEAECIUTEIS

YMeHHne onepupoBaTh IMOHATHSAMM: PpPalHMOHAJIbHBIE, WPPALMOHAIBHBIE,
NoKa3aTesbHbIC, CTENEHHbIE, JorapuMUUeckue, TPUTOHOMETPHUECKUE
YPAaBHEHUS U HEPABEHCTBA, UX CUCTEMBI, YMEHNE ONIEPUPOBATH ITOHATUIMH:
TOKIECTBO, TOXJIECTBEHHOE NpeoOpa3oBaHKe, ypaBHEHHE, HEPABEHCTBO,
CHCTEMa YpPaBHEHMM U HEPAaBEHCTB, PABHOCWIBHOCTb YPaBHEHHU,
HEPaBEHCTB U CUCTEM; YMEHHUE PEIIaTh YPABHEHM S, HEPABEHCTBA U CUCTEMBI




C INOMOIIBIO PA3JIMYHBIX NPUEMOB; pELIATh YPAaBHEHHUs, HEPABCHCTBA U
CHUCTEMBI C TapaMETPOM; IPUMEHATH YPABHEHMSI, HEPABEHCTBA, UX CUCTEMBI
JUI peIlleHUs] MaTeMaTHUYeCKUX 3a/ad M 3a7ad U3 pa3IuyHbIX oOiacten
HayKH U PEaJIbHOM JKU3HU

VMeHHe omepupoBaTh MOHATHAMHU: (QYHKIHSA, UYETHOCTh (YHKIHH,
NEPUOIMYHOCTh (PYHKUIUHU, OTPAaHUYEHHOCTh (YHKIIMHM, MOHOTOHHOCTH
GyHKIMH, SKCTpeMyM (GYHKIUH, HauOoibllee M HaMMEHbIIEEe 3HAYCHUS
(GYyHKIMN HAa TPOMEXKYTKE, HelpepblBHAS (YHKIHSA, aCHMOTOTHI Tpaduka
GyHKIMH, TIepBasi U BTOpasi MPOU3BOAHAS (DYHKIMH, TEOMETPUYECKUN U
¢u3nveckuif CMBICT MPOM3BOAHON, TepBOOOpa3Has, OIpeneIEHHBIN
UHTErpajl; yMCHHE HaXOJUTh AaCHUMIITOTHl Tpaduka (QyHKIHUH; yMEHHE
BBIYUCIISATH MIPOU3BOIHBIE CYMMBI, TPOU3BEICHHUS, YACTHOTO M KOMIIO3HILIUU
(byHKIMIA, HAXOIUTH YpaBHEHHE KacaTeIbHOU K rpaduKy QyHKIMN; YMEHUE
HAXOJUTh MPOU3BOJIHBIC AIEMEHTAPHBIX (PYHKLMH; YMEHUE UCIOIb30BATH
HPOM3BOAHYIO JUIS HCCIENOBAaHHUS (QYHKIHHA, HAXOIUTh HAWOOJBIINE WU
HaVMEHBIINE 3HA4YCHUS (QYHKIUH; CTPOUTh TpadUKH MHOTOUWIEHOB C
UCIIOJIb30BAHUEM  alllapara MaTeMaTH4ecKoro aHalu3a; IPUMEHATh
MPOU3BOJIHYIO JIUIsl HAXOXKJICHUS HAWIYYLIETO0 PEUICHUs B MPUKIAIHBIX, B
TOM YHCIIE COLMATBHO-YKOHOMHUYECKHX U (U3MYECKUX 3aJadax; HaXOAUTh
IUIOIIAAN U 00BEMBI (PUTYp C TIOMOMIBIO MHTETpala; MPUBOJUTH TPUMEPHI
MaTEeMaTU4eCKOr0 MOJICIIUPOBAHUS C MOMOLIBI0 U PepeHINATBHBIX
YpaBHEHU U

YMmenue onepupoBath MOHATHAMU: Tpaduk GyHKIMH, oOpaTHast QyHKIHS,
KOMIO3ULMUS (QYHKUUH, duHelHas (yHKUUS, KBajapaTuyHas (QyHKIMS,
pannroHanbHas (QYHKIWS, CTENECHHAs (YHKIUS, TPUTOHOMETPUYECKUE
GbyHKLIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (DYHKIUM, MOKa3aTelbHas |
ngorapupmuueckas (YHKIHHA; YMEHHE CTPOUTHh TpaQuKh HM3y4eHHBIX
(byHKUIUH, BBIIOIHATH TpeoOpa3oBaHus rpaguKkoB (QyHKIMHA, UCHOIb30BAThH
rpaduKu U H3y9YEeHHUs MPOIIECCOB U 3aBUCUMOCTEH, TIPU PEIICHUH 3a/1a4 U3
Jpyrux y4eOHBIX NPEeIMETOB M 3a/ad M3 pPeanbHOM JKU3HU; BBIPAXaTh
dbopMyTaMu 3aBUCHMOCTH MEXAY BETMYWHAMHE; UCTIOIH30BAaTh CBOMCTBA U
rpaduku GYHKUMN A7 pElIeHus ypaBHEHHMH, HEpaBeHCTB W 3ajad ¢
napamMeTpamu; H300pakaTh Ha KOOPJMHATHOW IUIOCKOCTH MHOXECTBa
pelleHni ypaBHEHUH, HEPABEHCTB M UX CUCTEM

VYMeHue pemniatb TEKCTOBbIE 3a/lauydl pa3HbIX TUIIOB (B TOM YHCIE Ha
IPOLIEHTHI, AOJM M YacTH, Ha JBH)KEHHUE, paboTy, CTOMMOCTh TOBAapoOB U
YCIIyT, HAJIOTH, 3a/ladyil W3 00JacTH YIpaBJICHUS JIMYHBIMU M CEMEHHBIMU
¢uHaHCAMM); COCTaBIATh BBIPAKEHHS, YPABHEHHUS, HEpaBEHCTBA U HX
CHCTEMBI II0 YCJIOBUIO 3aJaud, HCCIEI0BATh IIOJIyYCHHOE pEIICHUuEe |
OLIEHMBATh MPaBAONOJOOHOCTh PE3YJIbTAaTOB; YMEHHE MOJIEIUPOBAThH
peasibHble CUTYyallUd Ha $3bIKE MaTEMaTHKH; COCTABIIATH BbIPAXKECHMUS,
YpaBHEHHs, HEPAaBEHCTBA U UX CUCTEMBI 10 YCIOBHIO 3a/1ayM, UCCIEA0BATh
IIOCTPOCHHBIE ~ MOJENIM €  HCIOJIB30BaHUEM  ammapara  anreopsl,
MHTEPIPETUPOBATH MOJTYUEHHBIN PE3yNbTaT

YMeHue onepupoBaTh MOHSITUSIMH: CpeqHEe apuPMETHUecKoe, MeauaHa,
HauOoJIbIlIee W HAaWMEHbIIIee 3HAYCHUS, pa3Max, TUCIEPCHUs, CTaHIaPTHOE
OTKJIOHEHHE YHWCIOBOTO Habopa; yMeHHE H3BJIEKaTh, HHTEPIPETUPOBATH
nH(popMaIrio, MPeICTaBICHHYI0 B TaOIUIaX, HA JUarpaMmax, rpadukax,
OTPaXKAIOIYI0 CBOMCTBA PEAIbHBIX MPOLECCOB M SBJICHUI; MPEICTaBIATh
uHpoOpMaIMI0O C TOMOIIBIO TAOMWUIT ©W  JAWarpaMM; HCCJIENOBATh




CTaTUCTHYECKUE [aHHbIE, B TOM 4YHCIE C TPUMEHEHHEM TpaduIecKux
METO/I0B U 3JIEKTPOHHBIX CPEACTB; rpa)MuecKu MCCIEeI0BATh COBMECTHBIE
Ha0JII0JICHUS C IOMOILBIO JUarpaMM pacceMBaHUs M JIMHEHHON perpeccun

YMeHue oOmnepupoBaTh NOHATUSMH: CIYyYaWHBIM OIBIT W  CIIy4aiiHOE
COOBITHE, BEPOATHOCTh CIIy4alHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOSTHOCTh C HCIOJb30BaHUEM TIpaUUeCKUX METOJO0B; IPHUMEHSTh
GopMynbl CIOXKEHHUS M YMHOXEHMs BEpOSATHOCTEH, (opMyny MOIHON
BEPOSTHOCTH, Gopmyiny bepnymim, komOuHaTtopHbie GakThl U (HOPMYIIHI;
OLICHUBATb BEPOSTHOCTH pEAIbHBIX COOBITUH; YMEHHME OIEpHUpOBaTh
NOHATUSMH:  CIIydaiiHasT BEJIMYMHA, pAacCHpelesieHHe BEpOsSTHOCTEH,
MaTeMaTHYeCKOe OKUAAHUE, IUCIIEPCHs U CTAaHAApTHOE OTKJIOHEHHE
CIlyualiHOW  BeNWYMHBI, (DYHKIUM pacrupeneieHus W  IUIOTHOCTU
PaBHOMEPHOTO, IIOKA3aTeIbHOIO U HOPMAJILHOTO PACIpPENENICHHUH; yMEeHne
UCIIOJIB30BaTh CBOWCTBA M3YyYCHHBIX pacIlpelleieHUil Iyl pelieHus 3aaay;
3HAaKOMCTBO C MOHSATHUSMH: 3aKOH OOJBIIUX YUCEN, METOAbl BHIOOPOUHBIX
MCCIICIOBaHMIA; YMEHHE IIPUBOTUTH TIPUMEPHI TIPOSIBIICHHS 3aKOHA OOJIBIINX
qucel B NPUPOAHBIX U OOIIECTBEHHBIX SIBICHUSX; YMEHHUE OIEPUPOBATH
NOHATUSMH: COYETaHWE, IIePECTAaHOBKA, YHCIO COYETaHWHA, YHCIO
HepecTaHoBOK; OmHOM HbIOTOHA; yMeHHME NpPUMEHATh KOMOMHATOpHBIE
dakTel M pacCcyKICHHs IS pEIICHUs 3a/ad; OICHHWBATh BEPOATHOCTHU
peanbHbIX ~ COOBITUH;  COCTAaBISATH  BEPOATHOCTHYIO  MOJENb U
MHTEPIPETHPOBATH TOJTYYCHHBIA PE3yJIbTaT

YMeHue oOmnepupoBaTh  MOHATHSAMHU: TOYKA, MpsMas, IJIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIyY, BEIMYMHA YIJIA, IUIOCKUHN YIroJl, IBYrpaHHBINA
YroJ, TPEXTPAHHBIA YroJl, CKPEIIUBAIOIIUECS MPsSIMbIE, MapaJUIeIIbHOCTD U
NEePHEHANKYIISIPHOCTD MPSMBIX U IJIOCKOCTEH, YTOJl MEXAY NPSMBIMH, YroJl
MEXIY IPSIMOM U IUIOCKOCTBIO, YTOJ MEKAY IJIOCKOCTSIMHU, PACCTOSTHUE OT
TOYKU JO IIOCKOCTH, PACCTOSTHUE MEXAY IPSAMBIMHU, PACCTOSTHUE MEXKIY
IJIOCKOCTSIMU; YMEHHE HCIOJIB30BaTh IIPU PEIICHUH 3a/1ad W3Yy4YCHHBIE
(bakThl U TEOpeMbl IUIAHUMETPHH; YMEHHE OLIEHHBATh pa3Mepbl 0OBEKTOB
OKPY’KaOIIETO MHPA; CTPOUTh MaTEMaTH4YECKHE MOJEIN C IOMOUIBIO
FEOMETPUYECKUX TOHATUH M BEJINYMH, pPEIIaTh CBA3aHHBIE C HUMU
IIPAaKTHUYECKUE 3a0a4H
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YMeHue onepupoBaTh NOHSTHUAMM: IUIOHIANb (QUTYpbI, 00BEM (QUrypHI,
MHOTOTPaHHUK, NPAaBWJIbHBI MHOTOIPDaHHUK, CEYEHHE MHOTOIpaHHUKA,
Ky0, mapanjenenunen, Npu3sMa, NUpaMuaa, (uUrypa M TOBEPXHOCTh
BpalieHus, MWIMHAP, KOHYC, map, cdepa, miomans chepbl, MIOMAab
MOBEPXHOCTU MUPAaMUAbI, NPHU3MBI, KOHYycCa, IMJIMHApA, 00BEM Kyoda,
IPSIMOYTOJIBHOTO Mapajljiesienumneaa, NHpaMuibl, MPU3MBbl, HJIMHAPA,
KOHyca, I1apa, pa3BEPTKa INOBEPXHOCTH, CEUEHUS KOHyca M LMWIMHAPA,
napajuleibHble OCH WM OCHOBAaHHUIO, CEYEHHME Iapa, IJIOCKOCTb,
Kacatomasicss cdepbl, LWIMHIAPA, KOHYCa; YMEHHE CTPOUTh CEyeHHE
MHOTOTpaHHHUKa, M300pakaTb MHOTOTPAaHHUKH, (QUTYPHl U MOBEPXHOCTU
BpaIllEHUs, UX CEYEHMS], B TOM YUCJIE C ITOMOIIBIO 3JIEKTPOHHBIX CPE/CTB;
YMEHHE IMPUMEHSITh CBOWCTBA T'€OMETPUYECKUX (PUTYp, CAMOCTOATEIHHO
(bopMyIHpOBaThH ONpEaeNICHUs] U3y4aeMbIX (PUTyp, BBIIBUTATh TUIIOTE3HI O
CBOMCTBaX M MpH3HAKaX T'eOMETpUUYECKUX (uryp, oOOCHOBBIBATH WIIU
OnpoBepraTh HX; YMEHHME NPOBOJUTH Kiaccupukauuioo ¢GuUryp mo
pa3IMYHBIM [pPU3HAKaM, BBIMOJHATE HEOOXOAMMBIE OMOJIHUTEIbHBIE
IIOCTPOEHHUSI
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YMeHue omnepupoBaTh  MOHSATUAMHU: JIBDKEHHE B  INPOCTPAHCTBE,
napajyieNIbHbl NEPEeHOC, CUMMETPHUSl Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHMe NOAOOMs, TOAOOHBIE (UTYpPBHI, yMEHHUE
pacrio3HaBaTh PaBHblE U NOJOOHBIE (PUIYpBI, B TOM 4YHCIE B IPUPOAE,
HCKYCCTBE, apXUTEKTYpE; MCIIOJIb30BaTh FT€OMETPUIECKHAE OTHOUICHHUS TIPU
peLICHUH 3aJla4y; HaXOJUTh TI'E€OMETPUYECKHE BEJIWYMHBI (JUIMHA, YTOJl,
IUIOINAb, 00BEM) MPH PELICHNUH 33/1a4 U3 APYTHX YIEOHBIX IPEIMETOB U U3
peaabHOM KU3HU; YMEHUE BBIYUCIATh FEOMETPHUUECKUE BEIUUMHbI (JJIUHA,
yroi, IIomaab, 00bEM, IUIOMIAAL TOBEPXHOCTH), UCIONb3Ysl M3yuYeHHBIC
GopMynbl M METOABI, B TOM YHCIIE: IUIOLIAJb [OBEPXHOCTH MUPAMH]IBI,
MIPU3MBI, KOHYCA, IWIHHPA, TUIOIAAb CPephl; 00bEM KyOa, MPSIMOYTOIBLHOTO
napajulenenurnesa, TMpaMubl, IPU3Mbl, [UIMHIpPA, KOHYCa, 11apa; yMEHHUE
HAXOJHUTh OTHOIIEHHE 00BbEMOB MOAO0HBIX (HUTYP
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Ymenune ONCpUpOBATh MOHATHAMU: NPAMOYIOJIbHAA CUCTCMa KOOPpAWHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPIHMHATHI BEKTOPa, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpa HA YHUCIO, Ppa3joKEHHE BEKTOpa 10 0asucy,
CKaISIPHOE TPOU3BENICHUE, BEKTOPHOE MPOU3BEIACHUE, YIOJl MEXIY
BCKTOpaMH; YMCHUEC UCII0JIb30BATh BCKTOpHI)IfI nu KOOpI[PIHaTHLIfI METOO OJIs1
peILICHHS TEOMETPUYUCCKUX 3a]1a4 U 3a/1a4 JPYTUX y4eOHBIX TPEAMETOB

YMeHue BHIOMpATh MOAXOISIIMA METO JUIsl PEIICHUS 3a7a4M; TOHUMaHUe
3HAYUMOCTH MATEMATHKH B HW3YYCHHH MPUPOIHBIX M OOIIECTBEHHBIX
MPOLECCOB U SBICHUI; YMEHHE pacro3HaBaTh NPOSBICHHE 3aKOHOB
MaTE€MaTUKH B UCKYCCTBE, YMEHHUE MPUBOJIUTH MIPUMEPHl MATEMATUUYECKUX
OTKPBITHI POCCUICKON M MHUPOBOM MaTeMaTHUYECKON HAyKH




INEPEYEHDB 3JIEMEHTOB COAEPXAHUS, IIPOBEPAEMBIX HA EI'J
IO MATEMATHUKE

Kox  IlIpoBepsiemblii 3JieMEHT COIePKAHUSA
1 Uucna v BBIYUCICHUS
1.1 | HarypanbHble U nienbie yucia. [Ipu3Haku 1eIuMoCTH 1EeNbIX Yuces
10 Panmonaneupie uucna. OOBIKHOBEHHbIE M JIECATHYHbIE JApOOU, MPOLEHTHI,
' 0eCKOHEeUHbIE IEPUOUUECKUE IPOOH
13 Apudmernyeckuit KOpCHB HaTypaibHOH cTemneHu. JlelicTBUS ¢ apupMeTHUIECKUMU
KOPHSIMHU HAaTypajIbHOU CTEEHH
1.4 Crenens ¢ nenbiM nokaszarenaeM. CTeneHb ¢ palMoHalbHBIM IOKa3aTesneM. CBoiicTBa
CTETeHU
15 CuHyCc, KOCHMHYC U TaHI€HC YHCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
apKTaHI€HC YMCIOBOIO apryMeHTa
1.6  Jlorapudm umcna. JlecATHYHbIC U HATYPAIbHBIC JTOTapUPMbI
JlelicTBUTENbHBIC Yncia. ApupMETHIECKIE ONIepaIiH C AeHCTBUTEILHBIMU YHCIIaAMHU.
1.7 | IlpuGnuxEHHbIE BHIYUCICHUS, TPABUIIa OKPYTIICHUS, IPUKUIKA U OLIEHKA pe3yibTara
BBIYMCIICHHUI
1.8 | IlpeoOpazoBaHue BBIpAKCHHIA
1.9  KommuekcHeble uncia
2 YpaBHEeHHs U HEPABEHCTBA
2.1  llensie u ApoOHO-pallMOHANILHBIE YPaBHEHUS
2.2 | UppaumoHaiibHble YpaBHEHUS
2.3  Tpuronomerpudeckue ypaBHEHHUS
2.4  lloka3zaTenbHble U JorapuMuuecKue ypaBHEHUS
2.5 | Uenbie u npoOHO-palIOHANIbHBIE HEPABEHCTBRA
2.6 | UppammoHayibHbIC HEPAaBEHCTBA
2.7 | Tloka3zarenpHble U JJOTapu(DMHUUECKUE HEPABEHCTBA
2.8 | TpuroHoMeTpuvecKue HepaBEHCTBA
2.9  Cucrembl U COBOKYITHOCTH YpaBHEHUH 1 HEPABEHCTB
2.10 | YpaBHeHus, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Marpuna cucreMsl JMHENHBIX ypaBHEHUN. ONpeaeInTeNnb MaTPULIbI
3 OyHKIMH U TpapUKH
3] @ynkius, crnocobbl 3amaHus ¢yHkiuu. [paduk ¢yHkuuu. B3aumHO oOpatHbIe
dbynkuun. YetHbie 1 Heu€THBIC QyHKIMU. [leprnoanyeckue GyHKImu
O6mactp ompeneneHuss W MHOXKECTBO 3HaueHuUW OQynkmuu. Hynmu  dyskmmm.
39 [IpoMexyTku  3HAKOMOCTOSIHCTBA.  [IpOMEXYyTKHM  MOHOTOHHOCTH  (DyHKIHUH.
' Makcumymbl ¥ MUHUMYMBI (yHKIuH. HawnOonbiiee w HauMeHbIlee 3HAYCHUE
(YHKITUN Ha IPOMEKYTKE
33 CrenenHast GyHKIUS ¢ HATYpaJIbHBIM U IEJBIM MTOKa3zareneM. E€ cBolicTBa u rpaduxk.
CgoiicTBa 1 rpadvK KOpHSI 1-0¥ CTETICHU
3.4  Tpuronomerpudeckue QyHKIUU, UX CBONCTBA U rpadpuku
3.5 Iloka3zatenbHas u jorapupmMudeckas GyHKINH, UX CBOWCTBA U TpaduKu
36 Touku paspeiBa. AcuMnToThI TpadukoB GyHKw. CBOCTBa QYHKIINH, HEMTPEPHIBHBIX

Ha OTpe3Ke




3.7 | IlocaemoBaTeabHOCTH, CIIOCOOBI 3aMaHUs OCIEA0BATEILHOCTEH
3.8 | Apudmernueckas u reomeTpuueckas nporpeccuu. @opmysa ClI0XHbBIX IPOLIEHTOB
4 Havana maremaTH4ecKoro aHaiausa
4.1  IlpousBoanas ¢pyHkuuu. [Ipon3BOAHBIE 3I€MEHTAPHBIX (PYHKITHIA
[IpuMeHeHne MPOM3BOAHOM K MCCIENOBAaHMIO (YHKIUMI Ha MOHOTOHHOCTH U
4.2 | skctpemyMmbl. HaxosxneHue HamOOJbIIEr0 M HAaMMEHbBILEro 3HaueHUs (QYHKIMM Ha
OTpe3Ke
4.3  TlepBooOpa3Has. MaTerpan
5 MHoOXecTBa U JIOTHKA
5.1 | MHoOXecTBO, orniepaiuy HajJ MHOKecTBamHu. J{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1  OmnwucarenpHasi CTATUCTUKA
6.2  BeposiTHOCTB
6.3 | KomOunatopuka
7 I'eomerpus
7.1 | ®@urypsl Ha INIOCKOCTH
7.2  Ilpsimble ¥ TIJIOCKOCTH B IPOCTPAHCTBE
7.3 | MHororpaHHUKHU
7.4 | Tena v MOBEPXHOCTU BpAILICHUS
7.5 | KoopauHathl U BEKTOPHI




YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
IMMPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

|. Maremaruka: anrebpa ¥ Hauaja MaTeMaTHYECKOIO aHAlM3a, TeoMeTpus. Airebpa 1 Hayana
MaTemarnueckoro ananusa, 10 kmacc/ Komsrun FO.M., TkaueBa M.B., ®enoposa H.E. u
npyrue, AxunonepHoe oomectBo «M3narenberBo «lIpocBenienne»

2. Maremaruka: anre6pa U Hadajla MaTeMaTHYECKOTO aHallM3a, TeOMETpHUs. AlreOpa U Hadana
MaTemaruueckoro ananusa, 11 kmacc/ Komsrun FO.M., TxaueBa M.B., ®enoposa H.E. u
npyrue, AkunonepHoe oomectBo «M3narensctBo «lIpocBemenue»

3. Marematuka. AnreOpa M Hadaja MaTeMaTUdeckoro anammsa, 10 kmacc/ Mepsnsak AT,
Homuposckuii JI.A., ITomsikoB B.M.; non penakumeit Ilomonsckoro B.E., O6mectBo ¢
OrpaHMuYEHHOM  OTBeTCTBEHHOCTbIO  M3nartenbckuit  nentp «BEHTAHA-I'PA®y;
AknmonepHoe obmectBo «M3naTenbcTBo «IIpocBerieHue»

4. Maremaruka. Anre0pa ¥ Hadana MareMaTHYecKoro ananmsa, 11 kmacc/ Mepsmsak AT,
Homuposckuii [[.A., [Momsxko B.M.; mon penakuumeii ITomonbckoro B.E., O6mectBo ¢
OrpaHUYEeHHON  OTBETCTBeHHOCThIO  M3matenbckuit  nentp «BEHTAHA-TPA®y;
AxuunonepHoe obmectBo «M3narenscTBo «lIpocBemenue»

METOAUYECKHUE MATEPUAJIBI VIS YUUTEJIA

—_

. Maremaruka: ajaredpa v Hadajaa MaTeMaTHYECKOTO aHAIN3a, TEOMETPHSL.
2. AnreOpa u Hadana MareMatudeckoro aHaimmsa. 10-11 kiacc: MeTogudeckue mocoousi.
IMA®POBBIE OGPA3OBATEJIBHBIE PECYPCBHI 1 PECYPCbHI CETU UHTEPHET

1. POUI https://resh.edu.ru/
2. bubnuoreka LIOK https://m.edsoo.ru/
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