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MNOACHUTEJBHASA 3AIINCKA

VYuebnsiii Kypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B IPOrpaMMme cpefaHero oOiiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUnBACT MHCTPYMEHTAIbHYIO 0a3y IS
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JIPYroi CTOPOHBI, (hopMUpYeET
JIOTUYECKOE U a0CTPAKTHOE MBIIIJICHUE O0YyYaloMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpMATUKU, 0OIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
JUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiuecsi OBJIa/IeBaroT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON Hayku, KoTopas (OpMyJIUpyeT CBOU
JTOCTHXKEHHSI B MaTEMaTUYECKOI hopMe.

VYuebHblli Kypc anreOpsl M Havall MaTeMaTHUYECKOro aHaih3a 3aKja/IbIBaeT
OCHOBY JJIsi YCIICIIHOTO OBJIAJICHUS 3aKOHaMU (PU3UKH, XUMHUH, OHUOJIOTHUH,
MMOHMMAHMSI OCHOBHBIX TEHJICHIIUN Pa3BUTUSI SKOHOMUKHU U OOIIIECTBEHHOMN JKU3HU,
MO3BOJIIET OPUEHTUPOBATHCSI B COBPEMEHHBIX IUMPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BATh UX IS JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPAKTHBIMU M JIOTHYECKHU
CTPOTUMHU KOHCTPYKIMSIMU aJreOpbl M MaTeMaTHMYeCKOTO aHaju3a pa3BUBAET
YMEHUE HaXOUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTb, JOKAa3bIBaTh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKUHUU U PacCyXAaTh JEAYKTHUBHO, HCIOIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO0, (OpMUpPYET
KPEATUBHOE U KPUTUUYECKOE MBIILICHUE.

B xone u3ydenusi yuebHOro Kypca «Anrebpa v Havajla MaTeMaTHYECKOTO
aHanu3a» oOydYarolIuecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEeaJbHbIX CUTYAllUH,
UHTEpIIPETAllUA  TOJYYEHHBIX  PEUIEHUH, 3HAKOMATCS C  OpUMEpaMu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B TMpPUPOJE, HAYKE U HCKYCCTBE, C
BBIJIAIOIIMMUCS MaTEMaTHUYECKUMU OTKPBITUSAMH M UX aBTOPAMH.

VYyebHblli Kypc 00J1aaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIIMAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Y4eOHbId Marepuan, CIoCOOCTBYIOIINN
(GbOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
NEeSATEeTLHOCTH, TpPeOyIomeH TMPOJAOIKUTEIHPHOW KOHIIGHTpPAIMd BHUMAHUSA,
CaMOCTOATEIbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJYYEHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOydeHus anreOpe M HayalaM MAaTeMaTHYECKOTO
aHalln3a JEKUT ACSITebHOCTHBIN MPUHIUI 00yUYEeHHUS.

B crpykType yueOHOro kypca «Anrebpa M Hadajga MaTeMaTH4YECKOTO
aHaJIKM3a» BbIJICJICHBI CIEAYIOUIUE COAepKATEIbHO-METOUYeCKue TuHuu: «Yucna
U BbIUMCIEHUs», « DyHKIMU U rpadukny, «YpaBHEHUSI U HepaBeHCTBay, «Hauana
MaTE€MaTU4YeCcKOro aHainu3a», «MHoXkecTBa H JIOTMKa». Bce OCHOBHbIE



COJIEPKATENbHO-METOANYECKHE JMHUM HW3YYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHUs] Ha YpOBHE CpEIHEro o0Imero oOpa3oBaHUs, €CTECTBEHHO JOTIOJHSIS
JpyT Ipyra U MOCTENEHHO HACHIIAsICh HOBBIMH TeMaMd W paszjaenamu. JaHHbIN
y4eOHBI KypC SBISIETCA HMHTETPATUBHBIM, IIOCKOJIBKY OOBeAUHSET B cebe
coJlepKaHUEe HECKOJIbKUX MAaTeMaTUYeCKUX JUCUMIUIMH, TakuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEeMaTHUECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4yecKas
goruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaAEBalOT Bc€ Oosee
HIMPOKUM MAaTEMaTHYECKUM ammapaTroM, y HUX MOCJeI0BaTeIbHO (HopMUpyeTcs u
COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKyI0 MOJIeJh peabHOM
CUTyalluH, IPUMEHATh 3HAHUS, MOJIYYEHHbIE NPU U3YYEHUU y4eOHOro Kypca, JUis
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIMPOBAHHON MAaTeMaTHYECKOW 3a7au, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «YKcia U BBIYMCICHUS) 3aBEPIIACT
(GbopMUpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanusi. Ha ypoBHe cpenHero oo1iero
oOpa3oBaHus 0co0O€ BHUMaHue yAeinsieTcss  (OPMUPOBAHHMIO  HABBIKOB
palroHATbHBIX BBIUMCICHUM, BKIIOYAIOMINUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHUE JeNaTh NPUKUJKY, BBINOJHATH MNPUOIMKEHHbIE
BBIUKCJICHHSI, OLIEHUBATh YHUCIIOBbIE BbIpAaXEHHs, paboTaTh C MaTeMAaTUYECKUMHU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBA HAaTypalbHBIX, IIEIbIX,
palMoOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4HCell. B KakIoM M3 3TUX MHOXKECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My creunpuyecKkue 3aJayd M OIepaluu: JeJIeHHe Haledo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXECTBE LEJbIX 4YHCeN, O0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCEN, apu(METHIECCKHUE ONEpalny, a TaKkKe
U3BJICYCHUE KOPHS HATYpaTbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHUCEIL.
bnarogapsi mocienoBaTenbHOMY pPacCIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOXXHOCTSMU MX NMPUMEHEHHS JUIS PELICHUS Pa3iMyYHbIX 33134
dbopMupyeTcsi TpeACTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUN MOJIEJICH pEeaNbHOTO MHUpPA, HIMPOKO HCIONB3YIOTCS 00O0OIICHHE U
KOHKPETH3aIHS.

Jluaust «YpaBHEHHMSI M HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEro oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pe3ynbTaTe OoOydYarouiMecs OBJAJCBAIOT PA3NIMYHBIMU  METOAAMHU  PEIICHUS
palMoHaNbHBIX, HPPAIMOHATIBHBIX, TOKAa3aTEeNbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3a1ad,
colepKaimx mnapamerpel. [lodydeHHbIE yMEHHS HIMPOKO HCHOJB3YIOTCS MpH
UCCJEI0BAHUM (DYHKIMI ¢ TTOMOIIBIO MPOU3BOIHOM, MPU PEIICHUH MPUKIIATHBIX



3a]a4 W 3a7]a4 Ha HaXOXKJEHHE HaWOOJBIINX M HAUMEHBIINX 3HAYCHUH (DYHKIUU.
JlanHast copepkarenbHas JIMHUS BKIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHHUs  PALHOHAIBHBIX,
VUPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAKCHUM, a TaKKe BBIPAXKCHUM,
COJEpJKaIMX CTENEHU U JIorapupMbl. bnaronaps H3ydeHHIO anredpanyeckoro
MaTepuana NPOUCXOJWUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyxaeHuidl, pabOTBl C  CHUMBOJBHBIMH  (opMamMu, MpPEICTaBICHUA
3aKOHOMEPHOCTEW M 3aBUCHMOCTEM B BHJI€ PaBEHCTB U HEpaBEHCTB. Auredpa
npegiaraeT 3(pQPEKTUBHbIE HWHCTPYMEHTBl JJIsi PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HAIJIAHO JTEMOHCTPUPYET CBOM BO3MOMXHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCcKass JHHUS «DYHKIUM U TpapuKu» TECHO
nepernseTaeTcs ¢ APYyIrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3YUEHN MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JJOrapu(MUIECKON U TPUTOHOMETPUUECKUX (DYHKIIMMI, NX CBOMCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUMHU NI pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEAMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaKk W C pEHIeHHEM ypaBHEHUN M HepaBeHCTB. IIpu 3TOM Oonblloe BHMMAaHHE
yaensercs (OPpMUPOBAHUIO YMEHHUS BbIpaXaTh (pOpMyJiaMy 3aBUCUMOCTH MEXAY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBAaTh IMOJYyYECHHbIE (QYHKIWU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaepKaTeIbHON JTMHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJSIOIIMX BbIpAaXKaThb 3aBUCHMOCTHM MEXIy BEJIMYMHAMU B
paznu4Hoil dopme: aHATUTHYECKOH, rpaduueckoil u crmoBecHo. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIHOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUH, UCTIOJIb30BAHUIO aHAJIOTHUM.

CopnepxarenpHass nuHuA «Hauana MareMaTHyecKoro aHaliu3ay MO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyrI KaK MAaTeMaTHYECKUX, TaK M IMPUKIAJHBIX 3a/ad,
JOCTYITHBIX 0O0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXHBIX (YHKLUMHA, OMpEeAeNsaTh HMX HauOONbIIMNE W HAUMEHbIIUE
3HAUEHHUA, BBIYUCIATH MIIOManun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpPEHHUsI TmpolueccoB. JlaHHas colep)KareibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJEJEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIAIHBIX, B TOM YHCIE
COLIMAJIBHO-D)KOHOMMYECKHX, 3aJladaX. 3HAKOMCTBO C OCHOBAMHM MAaTEMaTHYECKOTrO
aHanm3a CIocOOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMATLHO-JIOTHYECKOTO U
KPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTHKH B HayKe, TEXHHKE W UCKyccTBe. OOydaroluecs: y3HaT O



BBIAIOLIMXCSl pe3ysbTaTaX, MOJYYEHHBIX B XOJ€ Ppa3BUTUS MAaTEMaTHUKH Kak
HAyKH, U 00 UX aBTOpax.

CopeprxarenbHO-MeTOANYECKas: TUHUSA «MHOKeCTBa U JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOoruku. TeopeTuko-
MHOKECTBEHHBIE MPEJICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MaTEMAaTUKU
U TpeiaraloT Hambosee YHUBEPCAIbHBIM S3BIK, OOBEIUHSIONIMN BCE pa3/eibl
MaTeMaTUKU M €€ MPWIOKEHUH, OHU CBS3bIBAIOT pPa3HbIE MaTEeMaTUYECKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B eauHoe 1enoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aroleMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaT€MAaTHUKH U UCIIOJIb30BATh €r0 JIJIsi BBIPAXKEHUS CBOMX MBICIIECH.
JpyruM BaXXHbIM TIPU3HAKOM MAaTE€MaTUKU KaK HayKd CJeAyeT MpU3HaTh
CBOMCTBEHHYIO €U CTPOTOCTh OOOCHOBAaHMM U CIIEIOBAHUE OIpPEACIEHHBIM
npaBuiaM  I[OCTPOCHMsI  JIOKa3aTeJIbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTEMaTHUYECKON JIOTUKH CIIOCOOCTBYET Ppa3BUTHUIO JIOTUYECKOTO MBIIICHUS
0Oy4Jarommxcs, N03BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS HAa OCHOBE JIOTHYECKUX
npaBuii, GOPMUPYET HABBIKK KPUTUUYECKOTO MBIIICHHUS.

B yueOHOM Kypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTE€MaTUYECKOTO MOJEIUPOBAHUS, KOTOPHIE IMPU3BAHBI
cocoOCTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHHUS MOJENEH peaabHbIX
CUTYyalluii, WCCIEAOBAHMS H3TUX MOJENEH C MOMOUIbIO ammapara ajaredpbl U
MaTEMaTUYECKOr0 aHalii3a, WHTEPHpPETAlMH MOJYyYEHHBIX pe3yibTaToB. Takue
3a/1aHUS BILUIETEHBI B KaXKJbIi U3 pa3eioB IPOrpaMMBbl, TOCKOJIbKY BECh MaTepUall
y4eOHOTr0 Kypca IIMPOKO HWCIIOJNB3YeTCs I pelieHus MpUKIaaHbX 3amad. [lpu
pEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  OOydYaroniuecss  pa3BHBAIOT
HAOJIOAATEeNIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETHU3UPOBATH  MpoOJieMy.
JlesitenbHOCTh 1O  (OPMUPOBAHMIO HABBIKOB PEIICHHS] TMPUKIAIHBIX 3a1a4
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM y4eOHOro Kypca «Anredpa u Havyana
MaTEMaTUYECKOrO aHATIU3a.

Ha wu3yuenune yueOHOro Kkypca «AnreOpa M Havaja MaTEMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 JacoB (4 4aca B HeJIeINIO).



COJEPXKXAHUE OBYUEHUA
10 KITACC

Yucsia v BbIYMCIEHUS

Paunonanbubpie uncia. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOILIECHTHI,
OeckoHeuHble Tepuoanydeckue Apoou. I[lpumeHeHue apoOelt W MPOLEHTOB IS
pELIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACiIei 3HAHUHN U peanbHOM )KU3HU.

JlelictBuTenpHble yucia. PanuoHanbHBIE W UPpPALMOHAIBHBIE YHCIA.
Apudmernueckrue  omepalMy € JCUCTBUTENIBHBIMU  4YHciIaMu.  Moayib
JEUCTBUTEILHOTO YHCIa U ero cBoMcTBa. [IpuOmmkE€HHbIE BHIYMCIICHUS, TPABUIIA
OKpPYTJIEHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYMCICHUN.

Crenenp ¢ uenbiM mnokaszarenemM. buHoMm Herotona. Hcenmonbe3oBaHue
noAXOsAIEH (OPMBI 3aMUCH JECHCTBUTEIBHBIX YACEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a7a4 ¥ MPEACTABICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa norapupma. JleciTuuHble U HATypaJibHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAaHI'€HC YHCIOBOTO apryMeHTa. ApPKCHHYC,
aPKKOCUHYC M ApKTAaHI'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCUIIbHBIE YpaBHEHHUSI M ypaBHEHHUs-CIeACTBUA. HepaBeHCTBO,
pEILIEHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1ENBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPABEHCTB. MHOrOWwIeHbl OT OJHOW MepeMEeHHOW. JlenmeHne MHoroujieHa Ha
MHOIowieH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIBIMUA
ko3pdunmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YNCIOBBIX BBIPAKEHUM, COEPKAIINX CTEIIEHN U KOPHH.

HNppaunonanbHbie ypaBHEHUS. OCHOBHBIE METO/IbI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHs. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHBIX

YPaBHEHUM.

[Tpeobpa3zoBanue BbIpaX)eHH, COEPIKALUX JOrapru(MBbI.

Jlorapudmuueckue YpaBHEHUS. OcHOBHBIE METO/IbI peuieHus
Jgorapu(pMUUECKUX YPAaBHEHH.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE bopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MaTpuilbl 2X2, €ro TeOMETPUYECKUN CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONpPENETUTENs JUIsl PELICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpHUKIAgHBIX 3a4a4 C I[MOMOULIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHHU. VcciaegoBaHue TMOCTPOEHHONM MOAENU C
ITOMOIIBIO MATPHI] U ONIPEIEIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IMOMOIIBIO
YpaBHEHUII W HEpPaBEHCTB. lIpuMeHEHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jady M3 pa3IMyHbIX 00JIacTeid HayKu U peasibHOMN
KU3HU.

@OyHkuuu U rpadpuku

@®yHkus, crnocoObl 3agaHus (QyHkouu. B3anMHO o00patHble (QyHKIUU.
Kommnosummst gyskiuii. I'paduk  QyHkuu. DnemeHTapHbIE MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HaKonmocTosiHCTBA. UETHbIe 1 HeuéTHBIe pyHKUUU. [lepuoanueckue
¢ynkuuu. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
dbynkuuu. Hanbospiiee u HauMeHblee 3Ha4eHus: QyHKIIMH Ha IPOMEXKYTKE.

Jluneiinasi, KBajpaTtuyHash W APOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHas pyHKIMS ¢ HATypajdbHBIM U 1I€JIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduKk KOPHS N-OM CTENEHU Kak (PYHKIMUA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHast u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgpukoB GyHKUMNA 151 peLIEHUs] ypaBHEHU .

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUEe TPUTOHOMETPUUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IMpOIEccCaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEN.

Hauaja MmaTeMaTH4ecKoOro aHajaimsa

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJlaHUsI ITOCJICAOBATEIbLHOCTEH. MeTon
MaTeMaTU4eCKON UHIYKLUU. MOHOTOHHBIE 17} OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsSI BO3HMKHOBEHHSI MAaT€MATHYECKOIO aHajiu3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuueckas nporpeccu. beckoneuHo yobiBaromias
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH MeOMETPUUECKON
IIPOTrpecCHy. JIMHENHBIN U 3KCITIOHEHIMAIBHBIN pocT. Yncio e. Popmyia Cl0KHBIX
npoueHTOB. Mcrnonb30BaHWE MPOTrpeccUy JUIsl PELIEHUs pealbHbIX —3a1ay
MIPUKIIATHOTO XapaKTepa.



HenpepriBHble (QYHKIMM W HMX CBOWCTBA. TOYKH pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 17151 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenre, reOMeTpUIecKuil u
buznyecKuil CMBICIT MPOU3BOIHON. YpaBHEHHE KacaTeNbHOU K rpa@uKy GyHKIUU.

[TIpousBogubie  snmemeHTapHbiX  ¢yHkiuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UIMY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHoOXxecTBO, oOIlepald HaJ MHOXKECTBAMM M HX CBOMCTBA. JlMarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU PELIEHUU 3a1ad U3 IPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTeMaTHUYECKOTO OOBEKTa, CIEICTBUE,
JIOKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KIIACC

Yucaa v BIYMCICHUSA

HatypaneHbie n nensle yucia. IIpumeHeHne npru3HaKkoB AECIUMOCTH LIEJBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkinuaa 1is pemeHus
3a/1ay B LENbIX YHCIIAX.

Kommnekcuble uucia. AnreOpandeckas U TPUTOHOMETpUYECKas (POPMBI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeTrudyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAWHATHOW IJIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii creneHu U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JJIs PElIeHUsS] (PU3MUECKUX U TEOMETPUUYECKUX 3a]1aY.

YpaBHeHUs U HEPABEHCTBA

CucreMa M COBOKYIHOCTb YPaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CHUCTEMBI-CJIEICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPYKHOCTHU. PellieHne TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS I[OKa3aTeIbHBIX U  JIOTapU(PMUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS] UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS CHCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpALMOHATIBHBIX, TOKA3aTENbHBIX U JOTapU(MUYECKUX YPABHEHUIA.

YpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C apaMeTPaMHU.



[IpumeHeHne  ypaBHEHHMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aad M 3aJad U3 pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu ¢GyHkIUd. ['eomerpuyueckue oOpa3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue QyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne meTonbl pellleHUs ypaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PEILICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMH Ui HCCIENOBAaHUS IIPOLECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT MPHU PEUICHUU 3aad HU3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Havana MmaTeMaTH4€CKOr0 aHAJIN3a

[TpumeHeHre MPOU3BOJHONW K MCCIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTb U
skcTpeMymbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBUIErO0  3HAYEHUU
HEINpEePbIBHON (DYHKIMU HA OTPE3KE.

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro penieHus B
NPUKIAJAHBIX 3ajadyax, JUIsl OINpPENENIEHHMs CKOPOCTH W YCKOPEHMs Ipolecca,
3aJlaHHOTO (HhOPMYJION MK TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxaeHus epBoOOpPa3HbIX.

Wurterpain. I'eomerpruueckuit CMBICII VHTErpala. Brruncnenue
ornpenenéHHoro uurerpaia mno ¢popmyne Hotorona-JleiOuua.

[TpumeHeHre uWHTErpaja s HAXOXKICHHS IUIOIAfel MiIockux ¢Guryp u
00BEMOB T€OMETPUUECKUX TEIL.

[Tpumepsl pemenuit auddepeHIuanbHbIX ypaBHEeHUH. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB C MOMOIIBI0  auddepeHIaTbHbIX
YpaBHCHUM.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamIaHCKOro BOCIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
MpoLEeyp TpakIaHCKOro oOmiecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTHXKEHUSM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOTHSIX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOrO Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, THUUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOrO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUas SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEUICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pusUecKOro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBBIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (GU3UYECcKash aKTUBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHUE
[P 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AE€STEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOJIOOUs, HHTEpPEC K
paznuyHbiM  cpepaM  MPOPECCHOHAIBHOM  ACSTENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccnr W Ppeanru3oBBIBATH COOCTBEHHBIC JKHU3HCHHBIE TIUIAHBI,



TOTOBHOCTh ¥ CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUYECKUX 33/1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATIbHO-Y)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpelbl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa IKOJOTUUECKUX MPo0OIJieM, OpUeHTAIUS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY’)Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICICTBUM JIJI1 OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW IesATEebHOCTH, 3TaroB eé
Pa3BUTUS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoM Kak CpEJCTBOM TIO3HAHUS MHPA,
TOTOBHOCTh OCYHIIECTBJIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JCSTEIbHOCTD
WHJIMBUIYAJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble jornueckue aeiicTBU:

BBEISIBIIATh M XapaKTEPH30BaTh CYIICCTBEHHBIC MPU3HAKKM MaTEMaTHYECKHX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHUS /7151 00OOIICHHS U CPaBHEHHSI, KpUTEPUU MTPOBOANMOTO aHAIIN3A,

BOCIIPUHUMATh,  (OPMYIHMpPOBaTh M  MPeoOpa3oBBIBATH  CYXKICHUS:
YTBEPAUTEILHBIC U OTPUIATEIbHBIC, SAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC

BBISIBIIAITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, MpejaraTb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUN;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JEIyKTUBHBIX U
WHYKTUBHBIX YMO3AKIIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTUH;

IPOBOJNUTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MATEMAaTHUECKUX YTBEPKACHUN
(IpsiMBIC W OT MPOTUBHOTO), BEICTPAUBATh aPTYMEHTAIIUIO, TIPUBOIUTH MPUMEPHI 1
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BHIBOJIBI;

BBIOMpaTh Ccrnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUMH ¢ y4éToM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).



Bba3oBble uccienoBaTeabCKHe 1eiiCTBUS:

UCITIOJI30BaTh BOIPOCHI KaK HCCIEI0BATEIbCKUI WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MPoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APryMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IIPOBOJUTH CaMOCTOSITENIbHO CIJITAHUPOBAHHBINA SKCIEPUMEHT, UCCIEIOBaHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeX1y 00bEKTaMHU, SIBJICHUSIMU, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
OpOBEAEHHOIO  HAONIONECHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHUI;

IPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE IIPOILIECCA, & TAKKE BbIIBUIATH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISIBJIAITH JeUIUTHl HHPOPMAIUH, JAaHHBIX, HEOOXOAMUMBIX JUIsI OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, AHATU3UPOBATD,
CUCTEMaTHU3UpPOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3IUYHBIX BUIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYPUPOBAaTh MH(POPMALIUIO, MPEJICTABIATh €€ B PA3NMYHBIX (OpMax,
WJUTIOCTPUPOBATH TpadUuecKH;

OLIEHUBATh Ha/1EKHOCTD uHbOopMauu 1o CaMOCTOSATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBeEpPCaAJIbHbIC Y4eOHbIE A1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATH CY>KICHHSI B COOTBETCTBUU C YCIOBUAMHU U
HeasIMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3aJaud,
KOMMEHTHUPOBATH MOJYyUYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI MO CYIIECTBY OOCYKJIa€MOU TEMBI,
npoOsieMbl, pelaeMol 3a7aud, BbBICKA3blBaTh MWJIEH, HAIEJICHHbIE Ha TOHUCK
pPEILIEHHUs], COMOCTABISATH CBOU CYXIEHUS C CYKICHHUSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIupOBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,;

IIPEACTABIATh PE3YJIbTATHl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCICIOBAHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaady
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe AeHCTBUS



Camoopranusanus:

COCTaBJISITH IIJIAH, AJITOPUTM PEIICHUS 3a/1aui, BRIOUPATh CIIOCOO pEIIeHUS C
y4ETOM UMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  TO3HABATENBLHON  pediieKCHMH KaK  OCO3HAHMS
COBEpIIAEMBIX JCHCTBUM M MBICTUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB, BIAJACTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPelIeHHs
MaTeMaTUYECKOW 3aa4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJauH,
BHOCUTH KOPPEKTHUBBI B JEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JaHHBIX,
HalJEHHBIX OIUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHITH MPUUUHBI
JOCTHKEHUS WIIM HEJIOCTHIKEHUST PE3YJIbTATOB JIEATEbHOCTH, HAXOAUTh OIIHUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMMATh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl mpu pemeHur Y4eOHbIX 3a7ad, NPUHUMATh II€JIb COBMECTHOU
NeSATEeIbHOCTH, TJIAHUPOBATh OPTaHHU3AIMI0O COBMECTHOW PabOThI, pacmpeneisirh
BUIbI pabOT, JAOTOBapuBaThCs, OOCYXJaTh TMPOIECC U Ppe3ysbTaT padOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYMNNOBBIX (opMax paboThl (0OCykaeHusi, 0OMEH MHEHUH,
«MO3TOBbIE IITYPMBD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOTBHl W
KOOPAMHUPOBATh CBOU JACHCTBHUS C JPYTMMHM YJIEHAMH KOMAaH[bl, OLICHHBATh
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

NHNPEAMETHBIE PE3YJIBTATBI

K xoniy obOydenus B 10 kiaacce oOydaromuiics MHOJYYUT CIEIyIOIINE
MPEIMETHBIE PE3yJbTAaThl IO OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEeMaTUYECKOTr0 aHaIU3a»:

Yucji1a ¥ BBIYUCTICHUSA

cBOOOIHO OIEpPUPOBaTh MOHATUSMU: palMOHAIBHOE YHCIO, OECKOHEYHas
nepuoanyeckas ApoOb, TMPOIEHTHI, HWPPALUOHATBHOE YHCIO, MHOXECTBA
pPalMOHATIBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb AEHCTBUTEIBHOTO YUCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAAHBIX 3alad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTh MPUOTKEHHBIC BRIYUCIICHUS, TTpaBUjIa OKPYTJICHUS, TPUKUIKY H
OLICHKY PE3yJIbTaTa BBIYNCIICHNN;



CBOOOJHO ONEPHUPOBATh MOHATHEM: CTENEHb C LEJIbIM I0Ka3aTeleM,
UCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIUCH IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
NPaKTUYECKUX 3a]1a4 U MPEACTABICHUS JAHHbBIX;

CBOOO/IHO OIEpUPOBaTh MOHATUEM: apU(PMETUUECKUN KOPEHb HaTypalbHOMN
CTCIICHU;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTEIIEHb C PALIMOHAIBHBIM [TOKa3aTeNIEM;

CBOOOZHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapU(PM UHKCIa, ICCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHIEHC
YHUCJIOBOI'O apTyMEHTA;

OIEpUPOBATh MOHATUAMU: APKCHHYC, APKKOCUHYC U apKTAHI'€HC YUCIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPAaBHEHUS U YPABHEHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIMYHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJOB JUIsl PELICHUS
HEPABEHCTB;

CBOOO/IHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHSAThH
JieJIeHe MHOTOWIEHAa Ha MHOTOYJIEH € OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIeHus 3a/1ay;

CBOOOJIHO ONEpUpOBaTh MOHATUSAMHU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONpPENEIUTENh MaTpulbl 2 X 2 M €ro TeOMETPUYECKUH CMBICI,
UCIIOJIb30BaTh CBOMCTBA ompenenuress 2 X 2 i BBIYUCICHHS €ro 3HayeHus,
OPUMEHATh ONPENCIUTENI JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JIMHEWHBIX YPABHEHUH,
UCCJIENOBATh IOCTPOEHHBIE MOJEIM C IOMOIIBI0 MaTpUIl W OIpPEAEIHTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHSAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKCHUN,

BBITNIOJIHATH NPe0oOpa30BaHUS YUCIOBBIX BBIPAXKEHUN, COJIEPKAINX CTEIICHH C
palMOHAIBHBIM [TOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3zoBaHus
Jorapu(pmMHUECKUX BbIPAKEHUN;

cBOOOIHO OMEpUPOBATh MOHATHUSAMU: HPPALMOHANBHBIE, TOKAa3aTEIbHbIE U
JorapupMuuecKre ypaBHEHUS, HAXOJAUTh UX PELIECHHUS C TOMOIIBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYecKre GopMyIIbl Il TpeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAKCHHIA;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATh HEoOXoAaumble (OpPMyJIbI  JUIsl  PEIICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJEJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jaud, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM alapara ajreopsl.

DOyHKUMHA U TPaPuKU:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKILIHS, CIIOCOOBI 3a/1aHusl QyHKLUH,
B3aMMHO O0OpaTHble (QYHKIUHU, KOMHOO3MIMUSA (yHKUUNA, Trpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTb ONPENEICHUS U MHOKECTBO
3HaYeHUHN QPYHKUNU, HYJIH QYHKIUH, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: YETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBaATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHBIM U
HeabIM ToKa3zareneM, rpapuk CcTeneHHOW (YHKUHMU C HATypalbHbIM U LEJIbIM
nokasaresieM, rpauk KOpHsS N-Oi CTENeHH Kak (yHKIMH OOpaTHOW CTENEeHH C
HaTypaJbHbIM I0Ka3aTeJIEM;

ONEpUPOBATh TOHATUSAMU: JIUHEHHAs, KBaJpaTU4Has WU JpOOHO-JIMHEWHas
(GYHKIMH, BBITOJIHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U IOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TpaQUKUA ISl PEIICHUS
YPaBHEHUH;

CBOOOIHO OMNEpUPOBATH TMOHATUSAMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OTpeJieieHre TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKIMA JJI1  MCCIENOBAaHUA IPOLECCOB H
3aBUCUMOCTEN MpH PElIeHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U PealbHON
KU3HU, BBIpAXXaTh (HOPMyJIaMH 3aBUCIMOCTH MEX]y BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJm3a:

CBOOOJTHO OMNEPHUPOBATH MOHATUSAMHU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBarOIasi FeOMETpUYECKasi MPOrpeccusl, TUHEUHBIN U
HKCIIOHEHLIUATIBHBIA POCT, OpMyJia CIOKHBIX MPOLEHTOB, UMETh MPECTaBICHHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUU JJIS PELIEHUs peajbHBbIX 3aJad MPUKIATHOIO
XapaKkTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENFHOCTD, CIIOCOOBI 3aJaHUS
MOCIIEIOBATEIBHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXKACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOZIHO OIEpUpPOBaTh IOHATUSIMHU: HENpPEPbIBHbIE (PYHKUUU, TOUYKHU
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAS Ha OTpPE3Ke,
IPUMEHSATH CBOMCTBA HEMPEPBIBHBIX (DYHKIUI 7151 peLICHUs 3a/1a4;

CBOOO/IHO OIEpUpOBaTh MOHATUSIMU: TIEpBas U BTOpas IPOU3BOJHBIC
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISTh NMPOU3BOJIHBIE CyMMBI, MPOU3BEACHUS, YaCTHOTO W KOMIIO3HUIIUU
IByX (QYHKIUH, 3HATH MIPOU3BOIHBIC AIIEMEHTAPHBIX (PDYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3UUECKHI CMBICT MPOU3BOIHON Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpPHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, ONEpaluu  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IPU PELICHUHN 3a]1a4 U3 IPYTUX yU4EeOHBIX MPEAMETOB;

CcBOOOZIHO OIEpPHpPOBATh TMOHATHUSMU: OIpEAeTeHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, TOKA3aTEILCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy oOydyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIOUTUE
npeIMeTHbIE Pe3yJIbTaThbl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTeMaTHYECKOTO aHAIIA3ay:

Yuciaa 1 BBIYUCTICHUA:

CBOOOZIHO OMNEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1LIEJ0€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IENbIX UYHCEN, UCIOJIb30BATh MPU3HAKU JACITUMOCTU
uenbix yucen, HOJl n HOK HaTypasibHBIX 4Mcen sl pelIeHus 3a1ay, IPUMEHSTh
anroput™m EBkinna;

CBOOOMIHO OMEpUpPOBAaTh TMOHITHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

cBOOOJIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO U MHOXXECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUICEKCHBIE YMCIa B alreOpandeckol u
TPUTOHOMETPUUECKOH (hopMe, BBIIIOJIHATH apu(PMETUUECKUE ONEpal C HUMHU U
n300paxaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHMS U HEpaBeHCTBA:



CBOOOJIHO OMNEPHUPOBATH MOHITUSIMU: HUppALMOHATBHBIC, MOKa3aTebHbIE U
jJorapuMUUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATH OTOOpP KOpPHEM TMpH pEUIEHUHu TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOO/IHO OMEPUPOBATH TMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoaumble  (HOPMYJIBI TSI PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUSA, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALMOHAIBHBIX, TOKA3aTEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

peuiarpb palLoOHaJIbHbIE, VppalUOHAIbHBIE, IIOKa3aTeJbHbIE,
gorapuMUYECKU€ U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOIYJIU U apaMeTpPhI;

MPUMEHSIThH TpauuecKkrue METO/IbI JIJIs PEIICHUSI YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3aJ71a4 C MapamMmeTpaMu;

MOJICIUPOBATh peajbHBIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIPAKCHUS, YPAaBHCHMS, HEPABEHCTBA M HMX CHUCTEMBI [0 YCIOBUIO 3aJ]1a4H,
UCCIIEIOBAaTh IMOCTPOEHHBIE MOJEIM C MCIIOJb30BaHUMEM ammaparta aireOphl,
MHTEPIPETUPOBATH NOJTYUYCHHBIN PE3YJIbTAT.

DyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (hYHKIIHIA;

CTPOUTH TEOMETpUYEeCKHe oOpa3bl YpaBHEHUW U  HEPaBEHCTB Ha
KOOPJAWHATHOU IJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TOHITHSAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHKmii;

NPUMEHITh (GYHKIMU JJI1 MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa mareMaTH4eCKOro aHaju3a:

WCITIOJI30BATh MPOU3BOIHYIO VISl UCCIIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIICe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIUN HEMPEPHIBHOU Ha
OTPE3KE;

MCMOJIb30BaTh MPOU3BOAHYIO Ui HAXOXICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COLUHAIbHO-d)KOHOMUYECKUX, 3aj]adax, st
OTIpEJICTICHUSI CKOPOCTH W YCKOPEHHsS Tpoliecca, 3aJaHHOrO (OpMYJIOH WU
rpaduKom;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Has, ONpeAeHEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpA3HBIC AIIEMEHTApHBIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU TUIOCKUX (GUTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETPaa;

UMETh MpPEJCTaBICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMeEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

peliath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE€ COI[MAIbHO-DKOHOMUYECKOTO H
¢u3nvecKkoro xapakrepa, CpeJCTBaMU MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
KourpoJusbnbie | IIpakTHyeckue
n/n NPOrpamMMsl Bcero o0pasoBare/IbHbIC
padoThI padoThI
pecypcsl
MHO0X€eCTBO I€HCTBUTENBHBIX YUCEIL.
1 MHorounensl. PaninoHnanbHble ypaBHEHUS U 24 1
HepaBeHCTBA. CHCTEMBI IMHEHNHBIX
YpaBHEHUI
) Oynkuun u rpaguku. CreneHHas GyHKLIUSA C 12 1
LIEJIBIM TI0Ka3aTeNIeEM
3 Apudmernaecknii KOpeHb N-0i CTEICHH. 15 1
HppanmonanbHble ypaBHEHUS
4 [TokazarenpHas pynkums. [lokazarensHbie 10 |
YpaBHEHUS
5 Jlorapudmuueckas GyHKIUS. 18 |
JlorapudmMuueckne ypaBHEHHs
6 Tpuronomerpruyeckue BeIpaxkeHUs U ” |
YpaBHEHUs
7 ITocnenoBaTenbHOCTH U IPOrPECCUH 10 1
HenpepriBabie pyukiuu. [IponsBoanas 20 1
9 [ToBTOpenue, 060061IeHNE, CUCTEMATH3AIUS 5 )
3HaHUHN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KonuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
KourpoJusbnbie | IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
| HccnenoBanue GyHKIMHA ¢ TOMOIIBIO 2 1
MPOU3BOIHOM
2 [TepBooOpaznas u uHTETpa 12 1
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHIA. 14 |
Tpuronomerpruyeckue HepaBeHCTBA
4 WppaumnonanbHble, NOKa3aTeIbHbIE U 24 1
norapuMuUecKre HepaBeHCTBA
KommiekcHbie uncina 10 1
6 HarypanbHble 1 1enble ynucna 10 1
Cucremsl palMOHAIBHBIX, HPPALIUOHAIBHBIX
7 MOKa3aTeIbHBIX U JIOrapu(PMUIECKUX 12 1
YpaBHEHUU
8 3aza4yu ¢ mapaMmeTrpamu 16 1
9 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 16 )
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0







IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KosauuyectBo 4yacos DJIEeKTPOHHBIE
Ne Hara nudposeie
Tema ypoka Konrpoasnsie | IIpakTHyeckue
n/n Bcero u3yyeHusi | oOpasoBaTesibHbIE
padoThI padoTsbI
pecypcsl
1 MHo0kecTBO, Onepaluy HaJl MHOKECTBAMU |
Y UX CBOWCTBA
2 Huarpammsl Ditniepa-Benna 1
3 [IprMeHeHne TEOPETUKO-MHOKECTBEHHOT O 1
anmnapara JJis peleHus 3aaad
Pannonanenele yncina. OOBIKHOBEHHbBIE U
4 JECSITUYHBIE IPOOH, IPOLIEHTHI, 1
OecKOHEUYHbIE IEPUOANYECKHE JPOOH
Pannonanehele yncina. OOBIKHOBEHHBIE U
5 JIeCATUYHbIE JPOOU, MPOLIEHTHI, 1
OecKOHEYHbIE IEPUOANYECKHE JPOOH
6 [Tpumenenue apoGei ¥ MPOLIEHTOB IS |
pelIeHNs TPUKJIAHBIX 3a7a4
7 [Tpumenenue apobeli U NPOLEHTOB i |
pEILIeHNs TPUKIAHBIX 3a7a4
g JleicTBuTenbHBIC YKcia. PaimonanbHbIC U 1
UppalyoHaIbHbIE YHCIIa
9 ApudmeTnueckne onepanuu c 1
JNENCTBUTENbHBIMU YHCIaMU
10 Mopynpe JENCTBUTEIBHOTO YHUCIIA U €r0 1




CBOMCTBA

11

[TpuOnkEHHBIE BBIYMCIICHUS, TIPAaBUIIa
OKpYTJICHUS, IPUKUJIKA U OLIEHKA
pe3yibTaTa BIYMCICHUN

12

OCHOBHBIE METOIbI PELICHUS LENbIX U
JIPpOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPABEHCTB

13

OcCHOBHBIE METOIbI PEIICHUS LENbIX U
JIpOOHO-PALMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

14

OCHOBHBIE METO/IbI PEIICHHUS LIEIbIX U
JIpOOHO-PALMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

15

MHOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenne MHOTOUI€Ha HA MHOTOUJIEH C
ocratkoM. Teopema besy

16

MHorouseHsb! ¢ eabIMA K0P PUITUEHTAMU.
Teopema Buera

17

Pemenue cuctem JIMHENHBIX YpaBHEHUM

18

Pemenne cuctem JIMHENHBIX ypaBHEHUI

19

Marpuiia cucTeMbl JINHEWHBIX YPAaBHEHHM.
Onpenenurens MaTpulbl 2X2, ero
T€OMETPUYECKHUI CMBICII U CBOMCTBA;
BBIYKCIICHUE €TI0 3HAYCHUS

20

Onpenennurens MaTpULbl 2X2, €ro
F€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS




21

IIpuMeHeHne onpenenuTes s PeLeHNs
CUCTEMBI JINHEWHBIX YPAaBHEHUI

22

Pemmenue nmpukiaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBI JINHEHHBIX YpaBHEHU

23

Pemmennie nmpukiaaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHU

24

KonrtponbHas pabdora: "Parmonanbheie
ypaBHEHMsI U HepaBeHCTBA. CHUCTEMBI
JUHENUHBIX ypaBHEHUN"

25

OyHKIUS, CIIOCOObI 3a1aHus (PYHKITUH.
Bsaunmuo obparnbie pyakiun. Kommosumms

byHKIMi

26

['padux GyHKIIMN. DIEeMEHTapHBIC
npeoOpa3oBanus rpagukoB GyHKINUN

27

OO6nacTb onpeneneHuss 1 MHOKECTBO
3HaueHul Qpynkuuu. Hynu ¢pyHkum.
[TpoMexyTKH 3HaK OCTOSIHCTBA

28

YérHble 1 HeUETHBIE (QYHKIINU.
[Tepuonuueckue pyHkuuu. [IpomexyTku
MOHOTOHHOCTH (pYHKIIMH

29

MaxkcuMyMBbl 1 MUHUMYMBI ()yHKIIHH.
HauOonp1iee 1 HauMeHblIlee 3HaUEHUE
(GYHKIIMHM Ha IPOMEXKYTKE

30

JluneliHasi, KBagpaTH4Has U JpOOHO-
AuHeNHas QyHKIH

31

DJIeMEHTapHOE UCCIIEIOBAHUE U
MOCTPOCHHE TPAPUKOB ITHX (PYHKLIUH




DJIeMEHTapHOE UCCIIEIOBAaHUE U

32 .
MOCTPOCHUE TPaAUKOB ITHX QYHKITUH

13 Crenens c 1esbIM NTOKa3areneM. buaom
HeroTona

34 Crenens ¢ 1esbIM NIOKa3areneM. buaom
HeroTona
CrenenHasi QyHKIUS C HATYPATbHBIM U

35 HeJsIM mokasaresieM. E€ cBolicTBa u
rpaduk

36 KonTponbhas pabota: "Crenennas
¢ynkuus. E€ coiicTBa u rpadux"

37 ApudpmeTnueckuii KopeHb HaTypajJbHOU
CTEIICHU U €ro CBOMCTBA

13 ApudmeTnueckuii KOpeHb HaTYpaJbHOM
CTEIEHU U €ro CBOMCTBA

39 [TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUIH,
COJIepXKalINX CTETIEHH U KOPHU

40 [IpeoOpazoBaHus YUCITOBBIX BHIPAKEHUH,
COJIepXAaIINX CTETIEHH U KOPHU

41 [IpeoOpazoBaHus YUCITOBBIX BHIPAKEHUH,
COJIepXKAIINX CTETIEHU U KOPHU
WppaunonansHbie ypaBHeHHs. OCHOBHBIE

42 METO/IbI PELLIECHUS UPPALMOHAIBHBIX
ypaBHEHUU
Hppaunonansubie ypaBHeHHsl. OCHOBHBIE

43 METO/Ibl PEIICHUS] UpPALlMOHAIBHBIX

ypaBHEHUU




WppanuonaneHble ypaBHeHUs1. OCHOBHbIE

44 METO/IbI PEIICHUS UPPALMOHAIBHBIX
ypaBHEHUI

45 PaBHOCHIIBHBIE ITEPEXObI B PEILICHUH
UPPALMOHATIBbHBIX YPABHEHUM

46 PaBHOCHIIBHBIE ITEPEXObI B PEILICHUH
UppalMOHATIBHBIX YPaBHEHUN

47 PaBHOCHIIbHBIE TEPEXObI B pEILICHUH
UppalMOHATIBHBIX YPaBHEHUN

43 PaBHOCHIIBHBIE TIEPEXO/IbI B PELLICHUU
UPpPaLMOHATILHBIX YPABHEHUM
CoiicTBa u rpaduk KOpHS N-0if CTENICHN

49 KaK QyHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTeleM
CgoiicTBa u rpaduk KOpHs n-0i cTeneHu

50 KakK (PyHKIIMH OOpaTHOU CTEINEeHHU C
HaTypaJIbHbIM I1OKa3aTeseM
Konrponbnas pabora: "CpoiicTBa u rpadux

51 KOpHsI n-oi creneHu. MppannonanbHele
ypaBHEeHHUA"

5 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTeNEeM U
e€ CBOICTBA

53 CreneHsp ¢ pallMOHAIBLHBIM [T0OKA3aTEIEM U
€€ CBOICTBA

54 CrermneHb ¢ palluOHAIBLHBIM MTOKA3aTeIeM U
€€ CBOICTBA

55 [ToxazarenbHast pyHKLIMS, €€ CBOWCTBA U




rpaduk

Hcnons3oBanue rpaduka QyHKIUN A5

56 . 1
pelLeHNs ypaBHEHUH
57 Hcnonb3oBanue rpaduka GyHKIUN A7 1
pelLleHNs ypaBHEHUH
[ToxazarenbHble ypaBHEHUS. OCHOBHBIE
58 METO/Ibl PEIIEHUS I0KA3aTENbHbBIX 1
yYpaBHEHUU
[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE
y
59 METO/Ibl PEILIEHUS TOKA3aTEIbHbBIX 1
ypaBHEHU U
[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE
y
60 METO/Ibl PEILIEHUS TOKA3aTEIbHbBIX 1
ypaBHEHUI
61 KonrponbHas padora: "[lokazarenbHast |
¢yuknus. [lokasarenbHble ypaBHeHUS"
62 Jlorapudm umucna. CoiicTBa jgorapudpma 1
63 Jlorapu¢m yucna. CpoiicTBa orapugpma 1
64 Jlorapu¢m yucna. CoiicTBa iorapugpma 1
65 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMbI 1
66 €CATUYHBIC U HATYpAJIbHBIE JIOTapU(PMBbI 1
y
67 [TpeoOpa3oBaHue BRIpAKESHHUN, COACPIKAIIIX !
aorapudmsl
68 [TpeoOpa3oBanue BbIpaKeHUH, COAEPIKAIINX |
Jorapupmbl
69 [TpeoOpa3oBanue BbIpaKEHUH, COAEPIKAIINX |

Jorapupmbl




Jlorapudmuueckas pyHKIus, €€ CBOWCTBA U

70
rpaduk

71 Jlorapugmuueckas pyHKus, €€ CBONCTBA U
rpaduk

7 Hcnonb3oBanue rpaduka GyHKINUN AT
pelLeHNs ypaBHEHUH

7 Hcnonb3oBanue rpaduka GyHKIUN A7
peleHHs ypaBHEHUH
Jlorapugmuueckue ypaBHeHus. OCHOBHBIC

74 METO/BI pEIIeHUs JIorapu(PMUIECKUX
ypaBHEHU U
Jlorapugmuueckue ypaBHeHus. OCHOBHBIE

75 METO/BI pEIIeHUS JIoTapu(PMUIECKUX
ypaBHEHUI
Jlorapugmuueckue ypaBHeHHUsl. OCHOBHBIE

76 METO/Ibl pelIeHus JorapuPMUIECKUX
ypaBHEHU U

77 PaBHOCHIIbHBIE NTEPEXObI B pEILICHUH
JorapupMHUUECKUX ypaBHEHUH

73 PaBHOCHIIbHBIE NTEPEXObI B pEILICHUH
JorapupMHUUECKUX ypaBHEHUH

79 KonTponbhas pabdota: "Jlorapupmuueckas
¢ynkuus. Jlorapupmudeckue ypaBHeHUs"

20 CuHyc, KOCUHYC, TAHT'€HC U KOTaHT€HC
YHCIIOBOTO apryMeHTa

. CuHyC, KOCUHYC, TAHT€HC U KOTAHT€HC

YUCJIIOBOTO apryMEHTa




ApKCcUHYC, apKKOCUHYC U apKTaHI'€HC

82 YKCJIOBOTO apryMeHTa !

23 ApKCHHYC, apKKOCUHYC U apKTaHI'€HC |
YHCIIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

84 OnpeAeIeHuE TPUTOHOMETPUYECKHUX 1
(GYHKLUI YUCIIOBOIO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

85 OnpeaeieHue TPUTOHOMETPUYECKHUX 1
(GyHKLUH YUCIOBOrO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

87 OCHOBHBIEC TPUTOHOMETPUYECKHE (POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

90 [TpeobpazoBaHre TPUTOHOMETPUUYECKUX |
BBIPAKECHUI

01 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX |
BBIPAKECHUI

90 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX |
BBIPAKECHUI

93 [TpeobpazoBaHre TPUTOHOMETPUIECKUX |
BBIPAKECHUI

94 Pemenne TpUroHOMETpUYECKUX YpaBHEHNUN 1

95 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUI 1

96 Pemenne TpUroHOMeTpUYECKUX YpaBHEHNUN 1

97 Pemenne TpuroHoMeTpUYECKUX YpaBHEHUN 1




98

PemieHne TpUroHOMETpUYECKUX YpaBHEHUN

99 Pemenne TpUroHOMETpUYECKUX YpaBHEHUN

100 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUI
Konrpomnsnas padora:

101 "TpUTrOHOMETPUUYECKUE BBIPAKEHUS U
TPUTOHOMETPUYECKHUE ypaBHEHUS"
[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHUS

102 nociueaoBarenbHocTell. MeTton
MaTeMaTUYeCKON UHIYKIIUU
MOHOTOHHBIE U OTPaHUYEHHBIE

103 nocjeaoBaTeabHOCTH. MicTopus ananusa
0OECKOHEYHO MaJIbIX

104 Apudmerrdeckas mporpeccus

105 ['eomeTpuueckas nmporpeccust

106 beckoneuHo yObIBaroI1as reoMeTpruuecKas
nporpeccust

107 CymMa 6eckoHEeUHO yObIBaroIei
TEOMETPUYECKOH IPOTPECCUH

108 JIMHENHBIN U DKCIIOHEHIMAIIBHBIN POCT.
Yucno e. Dopmyna CI0KHBIX IPOLEHTOB

109 JIMHENHBIN ¥ SKCIOHEHIUAIIBHBIN POCT.
Yucno e. Dopmyna CI0KHBIX IPOLEHTOB

110 Hcnonb30BaHre IPOrpeccuul sl pelieHust
peasibHBIX 3aJ1a4 MPUKJIAJHOTO XapaKTepa

11 KonrpomnsHas pabora:
"[TocnemoBaTeIbHOCTH U Tporpeccuu’”

112 HenpepoiBHbIE QYHKIIMN U UX CBOIMCTBA




Touka pa3pbiBa. ACUMITOTHI TpadUKOB

113 .
byHKIII

114 CgoiicTBa (GyHKIIMIA HETPEPHIBHBIX Ha
OTpe3Ke

115 CgoiicTBa (GyHKIIMIA HETPEPHIBHBIX Ha
OTpe3Ke

116 MeTto1 MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

117 MeTto1 MUHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

118 MeTton uHTEpBaIOB ISl pEIICHUS
HEPABEHCTB

119 ITpuMeHeHnEe CBOMCTB HENPEPHIBHBIX
(GyHKUUH 1715 pelieHus 3a1a4

120 ITpuMeHeHnEe CBOMCTB HENPEPBIBHBIX
GyHKUUH 1715 peleHus 3a1a4

121 [lepBast u BTOpast Mpou3BOIHbIE (PYHKLIUU

122 Onpez[eﬂeHI/IUe, rEOMETPUUYECKUIN CMBICI
IIPOU3BOTHON

123 Onpez[eneHI/Ive, bu3NYECKU CMBICT
IIPOU3BOJHON

124 YpaBHeHUe KacaTebHOU K TpaduKy
byHKIIIN

125 VYpaBHeHHe KacaTeabHOU K rpaduky
byHKIUA

126 [Tpou3BoHBIE AI€MEHTAPHBIX (PYHKUINN

127 [Tpon3BoIHBIE NIEMEHTAPHBIX (PYHKLIUI




IIpou3BoHast CyMMBI, IIPOU3BEICHHUS,

128 YaCTHOTO M KOMITO3UIIUU (DYHKITUI !
129 [TpousBoHast CyMMBI, TPOU3BEACHNUS, |
YaCTHOTO ¥ KOMIO3ULIUU (DYHKIIUI
130 [TpousBogHast CyMMBI, TPOU3BEACHNUS, |
YaCTHOTO ¥ KOMIO3ULIUU (HYHKIUI
131 KonTponbnas pabora: "[IpousBognas” 1 1
132 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3AIHS 1
3HaHui: "YpaBHeHus"
133 [ToBTOpenue, 06001IeHNE, CUCTEMaTH3aIUs |
3HaHuil: "OyHKIMK"
134 HroroBast KoHTpoIbHAs paboTa 1 1
135 HToroBast KOHTpoJIbHAs paboTa 1 1
136 HOBTOPGHHG, 000011eHNe, CUucTeMaTU3aIis |
3HAHHUA
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KoHnTpoJbHbIe

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHBIE
nudposeie
o0pa3oBaTe/ibHbIE

pecypchl

[Ipumenenne npou3BOIHON K
UCCIIeIOBaHMIO (PYHKIIHMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpuMeHeHne Npon3BOJHOM K
ucclieIoBaHUI0 (PyHKIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpuMeHeHne Npon3BOJHON K
WCCIJICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpuMeHeHne Mpou3BOJHOM K
uccaea0BaHuio pyHKIUN Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne Mpou3BOJHOM K
uccaea0BaHuio PyHKINH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne Mpou3BOJHOM K
uccaeaoBaHuio pyHKIMI Ha
MOHOTOHHOCTb U DKCTPEMYMBI

Haxoxnaenue HaHOOJIBIIETO U

HaVMEHBIIIETO 3HAYEHUS HENTPEPBIBHON

(GyHKIIMM Ha OTpe3Ke

HaxoxnaeHnue HaHOOJIBIICTO U




HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(byHKIMK Ha OTpE3Ke

Haxoxnenune HanOombIIero u
HaMMEHBIIETO 3HAUYCHUS HETIPEPHIBHOM
(GyHKINU Ha OTpE3Ke

10

Haxoxnenne HanOOJIbIIErO U
HaWMEHBIIIETO 3HAYCHUS HEMIPEPHIBHON
(GyHKIIUHM Ha OTpe3Ke

11

Haxoxpaenue HaubobIero u
HAaUMEHBIIETO 3HAUYCHUSI HEMPEPHIBHON
(GyHKIIMM Ha OTpe3Ke

12

Haxoxpaenue HaubosbIero u
HAaUMEHBIIETO 3HAUCHUSI HEMPEPHIBHOMN
(GyHKIIMM Ha OTpe3Ke

13

[IpuMeHeHne MpoON3BOIHOM IS
HaXO0XJACHUS HaWIY4IlIero peleHus B
IIPUKJIAIHBIX 3a7a4ax

14

[Ipumenenne npou3BOIHOM JUIs
HaxO0>KJICHUS HAMJTYYIIIETO PEIICHUS B
MPUKJIAHBIX 3a/1a4ax

15

[IpuMeHeHne npou3BOJHON JUIs
OIIPEJIEJIEHUS] CKOPOCTH U YCKOPEHUS
mporiecca, 3alaHHOro (GopMyson Uit
rpaduKoM

16

[Tpumenenne npou3BOHOM IS
oTpeJIeJICHUsI CKOPOCTH U YCKOPEHUS
nporiecca, 3aaHHOT0 (GOPMYIION UK
rpaduKom




17 Komnozunus GyHkimit

18 Kommnosumus pyHkmmii

19 Komnozunus GyHkimit

20 I'eomerpuueckue oOpa3bl ypaBHEHUI Ha
KOOPAMHATHOW INIOCKOCTH

)1 I'eomeTpuueckue oOpa3sl ypaBHEHUN Ha
KOOPJIUHATHOMN TIOCKOCTH

” Kontponbnas padota: "UccnenoBanue
(GyHKIUH ¢ TOMOIIBIO TPOU3BOTHON"

3 [lepBooOpazHas, OCHOBHOE CBONCTBO
1epBOOOPA3HBIX

24 [lepBooOpa3Hble 35eMeHTapHbIX (QYHKIUH.
[IpaBuiia HaxOX/1€HNS IEPBOOOPA3HBIX

)5 [TepBooOpazHbie 3eMEeHTapHBIX (QYHKIUH.
[IpaBuiia Hax0X/1€HNS IEPBOOOPA3HBIX

26 NHurerpai. I'eoMeTpu4eCKUN CMBICI
WHTErpaja

7 Beruucnenue onpenenéHHoro HHTerpana
o gopmyne HoroTona-JleiiOnuma

73 Beruucnenue onpenenéHHoro HHTerpana
o gopmysne HoroTona-JleliOnuna

79 [IpumeHneHue nHTerpana 1 HaXoXACHUS
ionaiel IioCKux Guryp

30 [IpuMeHeHue uHTETpaia sl HaXOXKIACHUS
00BbEMOB r€OMETPUYECKHX TeT

31 [Tpumeps! pemennii uddepeHInaTbHbIX

ypaBHEHUU




[Tpumeps! pemennii qudQepeHIraIbHbIX

32 .
ypaBHEHUH
MatemaTtuueckoe MOJEIUPOBAHHE

33 pealbHBIX MPOIECCOB C MTOMOUIBIO
mudQepeHIranbHbIX ypaBHEHUH

34 KonTponbnas pabora: "[lepoobpasnas u
uHrerpan”

35 Tpuronomerpuyeckue GyHKINH, UX
CBOICTBA U TpaduKu

36 Tpuronomerpruyeckue QyHKIHH, UX
CBOMCTBA U rpaduKu

37 Tpuronomerpruyeckue QyHKIIHH, UX
CBOWCTBA U TpapuKu

18 Tpuronomerpuyeckue GyHKINH, UX
CBOICTBA U TpaduKH

39 Tpuronomerpuyeckue GyHKINH, UX
CBOWCTBA U TpaduKu
OT60p KOpHEHN TPUTOHOMETPUUYECKUX

40 YPaBHEHUH C IIOMOLIBIO
TPUTOHOMETPHYECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUYECKUX

41 YPAaBHEHUH € TOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

42 YPaBHEHUH C TOMOILBIO
TPUTOHOMETPUIECKON OKPYKHOCTH

43 OT60p KOpHEH TPUTOHOMETPUUECKHIX




YPaBHEHUH C IIOMOIIBIO
TPUTOHOMETPUYECKOM OKPYKHOCTH

Pemenne TPUT'OHOMETPHUYCCKUX

44
HEPaBEHCTB

45 Pemenue TpuroHoMeTpuuecKux
HEPaBEHCTB

46 Perienue TpUroHOMETpHUECKUX
HEPaBEHCTB

47 Perienne TpUroHOMETpHUYECKUX
HEPaBEHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPHUYECKUX (YHKIIUH.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHbBIE METO/IbI PEeLLICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEeILICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

51 OCHOBHBIE METOJIbI PETLICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

57 OCHOBHBIE METO/IbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PEeILICHUS
Jorapu(MHUIECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI PEeILICHUS
norapu(pMUUECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI PEILICHUS

J'IOl“apI/I(I)MI/ILICCKI/IX HCPABCHCTB




OcHoBHBIC MCTOJbI pCHICHUSA

36 norapuMIUYECKUX HEPABEHCTB
57 OCHOBHbBIE METO/bI PEeLLICHUS
UppaloOHAIbHBIX HEPABEHCTB
53 OCHOBHBIE METO/bI PEeLLIECHUS
UppaloOHAIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEILICHUS
UppaloHaIbHbIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
MppaMOHATLHBIX HEPABEHCTB
61 I'paduueckue MeTo bl peLIeHus
MppaIMOHABHBIX YPaBHEHHHA
&2 I'paduueckue MeTo bl peLeHus
UppalOHAIBHBIX YPaBHEHHH
63 I'paduueckue MeTo bl peLIeHus
MoKa3aTeIbHbIX YpaBHEHUN
64 I'paduueckue METOBI pELICHHUS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue METOBI pELICHHUS
Jorapu(PMUYECKUX YpaBHEHUM
66 I'padguueckue MeTo bl peLeHus
norapu(pMUUECKUX HEPABEHCTB
67 I'paduueckue MeTOIbI peLIeHUs
norapu(pMHUUECKUX HEPABEHCTB
I'paduueckue METOIBI peIICHUS
68 MOKa3aTeJIbHBIX U JIOTapu(HMUIECKUX

ypaBHEHUU




69

I'padmyeckue MeToAbI perieHUs
MOKa3aTeIbHBIX U Jorapu(PMHIECKUX
YpaBHEHUH

70

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
HEPaBEHCTB

71

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JorapupMUIecKux
HEPaBEHCTB

72

Kontponbnas padota: "HpparnmoHaibHbIe,
MOKa3aTeabHbIE U IoTapupMUuecKue
HepaBeHCTBA"

73

KowmriekcHbie yncna. Anrebpandeckas u
TPUTOHOMETpHYEcKast (pOpMBI 3arucu
KOMIUJIEKCHOTO YHUCIIa

74

KommnekcHble uncna. Anredpandeckas u
TpUTrOHOMETpHUecKasi pOPMBI 3aucu
KOMIIJIEKCHOTO YHUCIIa

75

Apudmerrueckue onepaum ¢
KOMIUIEKCHBIMU YHCIIaMHU

76

Apudmerrueckue onepanum ¢
KOMIIJIECKCHBIMHU YK CJIaMU

77

N3o0pakeHne KOMIUJIEKCHBIX Ynces Ha
KOOPJMHATHOM TIOCKOCTH

78

I/I306pa)KGHI/IC KOMIIJICKCHBIX YHUCCJI Ha
KOOpI[I/IHaTHOﬁ IIJIOCKOCTH

79

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIUIEKCHOTO YHCJIa




®opmyiia Myaspa. KopHu n-oit crernenu

80 13 KOMIUIEKCHOTO YHCJIa
[IprMeHeHrne KOMIUIEKCHBIX YHCEI JUIs

81 peuieHus GU3NYEeCKUX U Te€OMETPHUUECKHUX
3a1a4

20 Kontponbhas padota: "KomrmiekcHbie
yucua'

83 HarypanbHble u niensle yucna

84 HarypanbHble u nensie yucia

g5 [IpuMmeHeHne MpU3HAKOB AETUMOCTH
LEJBIX YUCEIl

26 [IpuMmeHeHne MpU3HAKOB AETUMOCTH
LEJBIX YUCEIl

g7 [IpuMeHeHue NpuU3HAKOB ACTUMOCTH
nenbix yucen: HOJl u HOK

28 [IpuMeHeHne MPU3HAKOB AETUMOCTH
nensix yucen: HOJl u HOK

29 [IpuMeHeHne NpU3HAKOB AEITUMOCTH
LEJTBIX YUCEJI: OCTATKH 110 MOJIYITIO

90 [IpuMeHeHne NpU3HAKOB AETUMOCTH
LEJIBIX YUCEJI: OCTATKH 110 MOJIYIIIO
[IpuMeHeHne NpU3HAKOB AEIUMOCTH

91 LETBIX Yuce: anroput™ EBkimna st
pelieHus 3a/1a4y B UEeNbIX YHCIIax

9 Kontponbras pabota: "Teopust menbix
yucen"

93 Cucrema 1 COBOKYITHOCTh YpaBHEHHIA.




PaBHOCHIBHBIEC CHCTEMBI U CHCTEMBI-
CICOCTBUA

CucreMa 1 COBOKYITHOCTh YpaBHEHUH.
94 PaBHOCHIBHBIE CUCTEMEBI U CUCTEMEI-
CJIECTBUSI

OcCHOBHEBIE MCTOJBbI pCHICHUSA CUCTEM U

95
COBOKYITHOCTCH pallUOHAJIBHBIX YPaBHCHHUUN

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
96 COBOKYITHOCTEH UppalMOHAIbHBIX
ypaBHEHUH

OCHOBHBIE METO/bI PELLIEHUSI CUCTEM U
97 COBOKYITHOCTEH ITOKA3aTEeNIbHbIX
ypaBHEHUH

OCHOBHBIE METO/bI PELIEHUSI CUCTEM U
98 COBOKYIHOCTEH MOKa3aTeIbHBIX
ypaBHEHUH

OcHOBHBIE MCTO/JbI pCHICHUA CUCTEM U
99 COBOKYITHOCTEH JIorapu(pMUUECKUX
YpaBHEHUU

OCHOBHBIE METOJIbI PEIICHHSI CUCTEM U
100 COBOKYITHOCTEH JIorapu(pMUUECKUX
YpaBHEHUU

[IpuMeHeHne cucTeM K pEeIEHUIO
MaTeMaTHYeCKUX 3a/1a4 U 33]1a4 U3

101 pa3IMYHbIX 00JaCTe HayKH U pealbHON
YKWU3HH, HHTEPIIPETALUs TOJTYYEHHBIX
pE3yJIbTaTOB

102 [IpuMeHeHne cucTeM K pelIeHUI0




MaTeMaTU4YeCKUX 3a/1a4 U 3aJ1a4 u3
pa3nuyHbIX 001acTeil HAYKH U peabHOM
YKU3HU, HHTEPIIPETALUs II0JY4YCHHBIX
pE3yJIbTaTOB

[IpumeHeHne HEPaBEHCTB K PELIEHUIO
MaTeMaTHUYECKUX 3aa4 U 3a7ad u3

103 pa3nuyHbIX 001acTeil HAYKH U peabHOM
KU3HU, UHTEPIPETALUS [TOTYyYECHHBIX
pE3yJIbTaTOB
KontponsHas padora: "Cucremsl

104 paloHaIbHBIX, UPPALMOHAIBHBIX
[I0Ka3aTeIbHBIX U JOrapu(pMUUEcKux
ypaBHeHui"

105 PanvonaneHbIE ypaBHEHMS C TapaMeTpaMu

106 PanmonaibHbIe HEpaBEHCTBA C
napameTpamu

107 PanmonaneHble cucTEMBI C MapaMeTpaMu

108 HppaumnoHanbHble ypaBHEHMS,
HEpaBEHCTBA C apaMeTpamMu

109 HppanmoHanbHbIe CUCTEMBI C
napameTpamu

110 IlokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111 IToka3zaTenbHbIE CUCTEMBI C TTAPAMETPAMHU

112

Jlorapudmuueckue ypaBHEeHUS,
HEpaBEHCTBA C TTapaMeTpaMu

113

JlorapupMuueckne CUCTEMBI C




napameTpamu

Tpuronomerpuyeckue ypaBHEHHUS C
rnapameTpamu

114

115 TpuroHomeTpruyeckue HEPaBEHCTBA C
napameTpamu

116 TpUroHOMETpUYECKUE CUCTEMBI C
rapameTpamu

[TocTpoeHue u uccnenoBaHue
117 MaTeMaTUYeCKUX MOJIEICH peaabHbIX
CUTYallUil C MOMOILBIO YPAaBHEHUH C

napameTpamu

[TocTpoeHue u uccnenoBaHue
118 MaTeMaTHYECKUX MOJIENIEN peabHbIX
CUTYAallUi C IIOMOILIbIO CUCTEM YPAaBHEHUI

C rapaMeTpamMu

[TocTpoeHue u uccnenoBaHue
119 MaTeMaTHYECKUX MOJIENIEeN peabHbIX
CUTYyalMi C IOMOLIBIO CUCTEM YPAaBHEHUM

C nmapaMeTpaMu

120 KonTponsnas pabora: "3amauu c
napamerpamu”

121 [ToBTOpenue, 06001IeHNE,

cucTtemaTusanus 3HaHuil: "YpaBHeHus "

[ToBTOpenue, 060061IeHNE,

122
cUcTeMaru3anus 3HaHui: "YpaBHeHus"

[ToBTOpenue, 0600MIIEHNE,
123 CUCTeMAaTH3alys 3HaHU|: "Y paBHEHN.
Cucremsl ypaBHeHUI"




[ToBTOpenue, 06001IeHNE,

124
cucreMaTtu3aius 3Hanuii: "HepaBencraa"

125 [ToBTOpeHuEe, 0600MIIEHNE,
cucrtemaTtusanusa 3Hanuii: "HepaBencrna"

126 [ToBTOpeHue, 0600MIIEHNE,
cucrtemaTtusanus 3Hanuii: "HepaBencrna"
[ToBTOpeHue, 060061IeHNE,
CHCTEMATH3alMs 3HAHMIA: OM3BOIHASA U

127 "IT
e€ nmpuMeHeHue"
[ToBTOpeHue, 0600mEeHNuE,

128 cucremarusauus 3Hanuii: "lIponsBoaHas u
e€ npuMeHeHue"
[ToBTOpeHue, 06001eHNE,

129 cucremarusauus 3Hanuii: "lIponsBoanas u
e€ npumeHeHue"
[ToBTOpenue, 06001IEHNE,

130 cucTeMaTtu3aius 3Hanuii: "MHterpan u ero
npuMeHexnue"

131 [ToBTOpenue, 06061IeHNE,
cucTeMaTtu3aius 3Hanuii: "OyHkiun"

132 [ToBTOpenue, 06001IeHNE,
cucTeMaTu3anus 3HaHui: "OyHkuun"

133 [ToBTOpenue, 06061IeHNE,
cucTeMaTu3anus 3HaHui: "OyHkuun"

134 Hrorosast koHTpopHAs paboTa

135 HToroBasi KOHTpOJIbHASA paboTa

136 [ToBTOpeHue, 060061IeHNE,




cUCTeEMAaTHU3alusd 3HaAaHUN

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

136

10







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

HpOBepﬂeMme NnpeaAMETHBIC PE3YJIbTATbl 0CBOCHU S OCHOBHOI
06pa3OBaTean0ﬁ NnporpaMmmasl CpeaIHETr0 0o01Iero 06pa303a}mﬂ

Yucna U BRIYUCICHUS

1.1

OHepI/IpOBaTb IMOHATHUAMU: PAIHUOHAIBHOC H ILCIZCTBHTCHLHOG quciio,
OOBIKHOBEHHAS U ACCATHYHAsA I[p06b, IMPOUCHTLI

1.2

BemonsaTe  apudmernyeckue  OmepanMM € paldOHATIBHBIMH U
JEHCTBUTEIIBHBIMU YUCIIAMU

1.3

BoinonHaTe npuOIMKEHHBIE BEIYUCICHUS, UCIIONb3YS [IpaBUIla OKPYIJIEHUS,
JienaTh NIPUKUIKY U OLICHKY pe3yibTaTa BBIYUCICHUN

1.4

OnepupoBaTh MOHATHAMM: CTENEHb C LEJIBIM II0Ka3aTeIeM, CTaHAapTHas
dopMa 3amucu JEHCTBUTENBHOTO 4YMCIa, KOPEHb HATypaJbHOM CTEIEHH;
UCIIOJIb30BaTh MOJAXOASANIYI0 (OpMY 3allMCU JEUCTBUTENbHBIX YHCEN JUIS
peneHus MPakTUYECKUX 3a/1a4 U IPEICTABICHUS TaHHBIX

1.5

OnepupoBaTh MOHATUAMU: CUHYC, KOCUHYC U TAHT€HC TPOU3BOJIBHOTO YTJIa;
UCTIONB30BaTh  3allUCh  TPOM3BOJIBHOTO  yryla  4epe3  oOpaTHbIE
TPUTOHOMETPHUYECKUE (DYHKIHH

YPaBHeHI/IH 1 HECPABCHCTBA

2.1

OHGpHpOBaTB IMOHATHUAMU: TOKIACCTBO, YPABHCHUC, HEPABCHCTBO, LECJIOC,
panroOHAJIBHOC, HppauOHAJILHOC YpaBHCHHC, HCEPaBCHCTBO,
TPUTOHOMCTPUYCCKOC YPABHCHUC

2.2

BoimonHsaTe npeoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPAXKEHUH U pelaTh
TPUTOHOMETPUYECKUE YPABHEHUS

2.3

BoimonHATe mpeoOpa3oBaHusl 1IENbIX, PAllMOHANIBHBIX U HMPPALMOHATBHBIX
BBIDAKEHMM W pemaTh OCHOBHBIE THUIIBI LEJNbIX, PalUOHAIBHBIX U
MPPALMOHAJIBHBIX YPABHEHUN U HEPABEHCTB

2.4

HpI/IMeHSITI) YpaBHCHHA W HEPABCHCTBA I PEIICHHUA MAaTEMATUUYCCKHUX
3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTel HayKH U pealbHOM KU3HU

2.5

MonenupoBaTh peajabHbIE CHUTyalldd Ha S3bIKE aireOpbl, COCTABIATH
BBIpQXXCHUS, ypaBHEHUS, HEPABEHCTBA 10 YCJIOBUIO 3aJ]aud, HCCIIENOBaTh
MOCTPOEHHBIE MOJIEIU C MCIIOJIb30BAaHUEM aIrapara aireopsl

OyHKIWH U TpaduKh

3.1

OrnepupoBaTh MOHATHAMU: (DYHKIHS, CTIOCOOBI 3aMaHus GYHKIIUH, 00J1acTh
ONpeNeNieHusT W MHOXKECTBO 3HAueHWd (QYHKUIuH, Tpapuk (yHKIHH,




B3aUMHO OOpaTHbIC (PYHKITUH

OnepupoBaTh TNOHATHAMU: UYETHOCTH M HEYETHOCTh (QYHKIMH, HYIH

32 (GYHKINH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonb3oBathk rpaduku GyHKIUN 119 pEIICHUS] YPaBHEHHI
34 Ctpouth 1 yuTaTh rpadMKu JUHEHHON (YHKIIUU, KBaIpaTUIHONW ()YHKIIHH,
CTeneHHON (YHKIMH C LENbIM MoKa3aTelieM
Hcnonw3oBath Tpaduku (GyHKIMHA 7T UCCICIOBAHHS TMPOIECCOB U
3.5 3aBHCUMOCTEH MpH pEIIeHUH 3aJad M3 JIPYrHX Y4eOHBIX MPEIMETOB U
peasibHOI JKHU3HU, BbIpaXaTh (OpMyIaMH 3aBUCUMOCTH MEX/y BEIMYUHAMU
4 Hauana matemaTndeckoro aHanusa
41 OnepupoBaTh MOHATUSMHU: MOCIEAOBATEIbHOCTh, apudmMeTrndeckas U
' reOMETpUYECKasi MPOrpPecCuu
40 OnepupoBaTh TOHATUAMHU: OECKOHEUHO YyOBIBAarOIIas TreoMeTpuyecKas
' nporpeccusi, cyMmMa 6eCKOHeYHO yObIBaIOIIe reOMeTpHIeCKOi IPOrpeccuu
43 3aaBaTh MOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOaMU
44 Hcnonp30BaTh CBOMCTBA MOCIEIOBATENBHOCTEW W MPOrPECCUU IS
’ pelIeHus: peasibHBIX 3a]1a4 MPUKIAJHOTO XapaKTepa
5 MHoxecTBa U JIOTHKa
5.1 OnepupoBaTh NOHIATHSMU: MHOKECTBO, ONIEPAIIUN HaJl MHOKECTBAMHU
Hcnonb30BaTh  TEOPETHKO-MHOKECTBEHHBIM — ammapar Ui ONMUCaHUSA
5.2 peaTbHBIX TPOLIECCOB U SIBJICHUH, NPU PEIICHUH 3a]a4 U3 IPYTrUX YIeOHBIX
MPEAMETOB
53 OnepupoBaTh  TMOHSATHUSAMH:  ONpENETICHUE,  Teopema,  CIEJCTBHE,
JI0Ka3aTeNIbCTBO
11 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJbTAThI 0CBOEHHS OCHOBHOM
NpoBepsieMoOro .
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpelHero 001ero od0pa3oBanus
pe3yJbTara
1 Yucna v BBIYUCICHUS
OnepupoBaTh TMOHATHSIMH: HATypaJbHOE, IIE€J0€ YHCIIO; HCIOJIh30BaTh
1.1 MPU3HAKU JEIUMOCTH LEJIbIX YHCEN, pa3IoKEHUE YHCIa Ha MPOCThIe
MHOXKHUTENH JIJIsl pEeIIeHUs 3a7a4
1.2 OnepupoBaTh MOHATHEM: CTEIIEHB C PAIMOHAJIBHBIM [TOKA3aTEIEM
13 OnepupoBaTh MOHATUSIMU: JorapudM ducia, AECITUYHBIE U HATypalbHbIE
’ sgorapuMel
2 YpaBHEHUs U HEPABEHCTBA




2.1

[IpumeHsTh CBOMCTBA CTENEHHM JUIsI MNPeoOpa3oBaHUs  BBIPAKEHUI,
ONepUpOBaTh MOHATUAMHU: I[OKA3aTeIbHOE YpaBHEHHE U HEPaBEHCTBO;
peliaTh OCHOBHBIE TUITBI [TOKA3aTEIbHBIX YPABHEHU U HEPABEHCTB

22

BremonsaTe mpeoOpa3oBaHUs BBIPAKEHHH, COJACPXKALIUX JOTapU(MBI;
ONepUpPOBaTh MOHATUSAMU: JIOTapU(PMUYECKOE ypaBHEHUE U HEPaBEHCTBO;
peliaTe OCHOBHBIE TUIIBI JJOrapU(PMHUUECKUX YPaBHEHHUM U HEPABEHCTB

23

Haxoauts pemienus NpocTenInx TPUrOHOMETPUYECKUX HEPABEHCTB

24

OnepupoBaTh NOHATUSMU: CUCTEMA JIMHEHHBIX YPaBHEHUN U €€ PEILEHUE;
UCIIOJIB30BaTh CUCTEMY JIMHEHMHBIX YPAaBHEHUN JJI PELICHUs IIPAKTUYECKHUX
3a1a4y

2.5

Haxonuts peureHus npocTeHIIMX CUCTEM U COBOKYITHOCTEN pallMOHAIbHBIX
YpaBHEHUI U HEPABEHCTB

2.6

MOI[GJ'II/IpOBaTb pCaIbHBIC CHUTyallUM Ha A3BbIKC anre6pL1, COCTaBJIATH
BBIPpAXKCHUA, YpPAaBHCHHS, HCPABCHCTBA W CUCTCMbBI 110 YCJIIOBUIO 3a14a4H,
HCCJICAO0BATDL ITIOCTPOCHHBIC MOJCIIN C UCITOJIb30BAHUCM aIlllapara anre6pLI

OyHKIMH U TpaduKu

3.1

OnepupoBaTh MOHATUSAMH: TEpHOAMYECKass (DYHKIHSA, MPOMEKYTKH
MOHOTOHHOCTH (YHKIHH, TOYKH IKCTpeMyMa (YHKIMH, HauOOJbIIee H
HauMeHbIllee 3HaueHusi (QYHKIUU Ha MPOMEXKYTKE; MCIOIb30BaTh UX JUIS
uccienoBaHus (QyHKIMH, 33JaHHOM rpaduKom

3.2

OnepupoBaTh MOHATHAMH: IpaUKU MMOKa3aTEIbHOM, JOrapupMUIecKon U
TPUTOHOMETPUUECKUX (QYHKIMH; H300pakaTh HMX Ha KOOPJIWHATHOU
IUIOCKOCTH M UCIIOJIb30BATh JJIs PELLICHUS] yPAaBHEHUI U HEPABEHCTB

33

N306paxaTth Ha KOOPAUHATHOM IJIOCKOCTH I'padUKU JTUHEHHBIX YpaBHEHUN
Y UCITOJIB30BAaTh UX JUIS PEIICHUs CHCTEMBI JIMHENHBIX YPaBHEHUI

3.4

Hcnonb3oBate rpadukn ¢GyHKUMH [ HCCIEAOBAaHUS IPOLECCOB H
3aBHCUMOCTEN U3 IPYruX y4eOHbBIX TUCHUIUINH

Hauana maTemaTtnueckoro aHaimmsa

4.1

OnepupoBaTh MOHATUSMU: HENPEpbIBHAS PYHKIINS, TPOU3BOIHAS (YHKIIUH;
UCIOJIb30BaTh T€OMETPHUUECKUN U (DU3NYECKHI CMBICT TPOM3BOJHOW JUIS
pelIeHus 3a1a4y

4.2

Haxoauth  mpou3BOAHBIE  3JEMEHTApPHBIX  (QYHKIMM,  BBIYUCIATH
MIPOU3BOJIHBIE CYMMBI, IPOU3BEICHHUS, YACTHOTO (QYHKIUI

43

Hcnonp3oBaTh  NPOM3BOAHYIO  JJIsi  HCCIENOBaHUS  (QYHKIMM  Ha
MOHOTOHHOCTb M 3KCTPEMYMBI, MPUMEHSTh PE3yJbTaThl HCCIEIOBAHUS K
MOCTPOEHUIO TpaduKOB

4.4

Hcnons30BaTh MNPOU3BOAHYIO IJId HAXOXKACHUA HAWITYdIICTO PCHICHUA B
IMPUKJIAAHBIX, B TOM YHCJIC COOUNAJIbHO-O3KOHOMUYCCKHNX, 3aa4ax

4.5

OnepupoBaTh MNOHATHUSAMH: TEpBOOOpa3Has M HWHTErpaji; IOHUMATh
reOMEeTPUYECKUI U (PU3MUECKHI CMBICIT HHTETpaja




4.6

Haxonuth mepBooOpa3Hble 3J€MEHTApHBIX (YHKIWH, BBIYACISATh HHTETPAT
o ¢popmyne Herorona — JleiiOnuna

4.7

Pemarn MMPUKJIAAHBIC 3ada4u, B TOM YHUCIIC COLUAIBHO-DKOHOMHWYCCKOIo U
(u3ndecKoro xapakrepa, CpeICTBAMU MaTEMaTHUECKOTO aHAJIN3a




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaAaHUSA

Koxa
1 Yucna v BBIYKCICHUS
Panyonanehple  uyncina.  OOBIKHOBEHHBIE M JECATUYHbIE JIpOOU, TMPOLIEHTHI,
11 OeCKOHEUHbIE NepUOANYECKHE IpoOU. AprUpMeETHYECKHE ONlepallii C PallMOHAIbHBIMU
' YrcIaMH, peoOpa3oBaHus YHCIOBBIX BhIpakeHUH. [Ipumenenune apoOeil 1 mpoueHToB
JUISl peIIeHUs] IPUKIIAIHBIX 3aJ1a4 U3 Pa3IMuHbIX OTpaciiell 3HaHUI U peasIbHOM KU3HU
JelicTBuTenpHble Yncia. PanoHanbHble M MppalMOHaIbHbIEe YKiciaa. ApudmMeTndyeckue
1.2 | omepamuu ¢ JedcTBUTENBHBIMU 4YuciaMu. [lpuOnukEHHbBIE BBIUUCIEHMS, IpaBUiIa
OKpYIJIEHUS, IPUKUJIKA U OLIEHKA pe3yJibTaTa BHIYUCIECHUN
Crenensb ¢ 1enbiM nokaszareneM. CTangapTHast popma 3anicH AeHCTBUTENBHOIO YHCIIA.
1.3 | Hcnons3oBaHue nmoaxoasuie (GopMbl 3alucH JEHCTBUTENBHBIX YHCEN AJIS peIIeHUs
IIPAKTUYECKUX 3a7a4 ¥ MPEACTABIECHUS JAHHBIX
14 Apudmerndeckuil KOpeHb HaTypanbHOM cTeneHu. JleWcTBUS ¢ apupMETHUECKUMU
' KOPHSIMHM HaTypaJbHON CTETIEHH
15 CuHyCc, KOCHMHYC W TaHI€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHT€HC YHUCIIOBOIO apryMeHTa
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 ToxnecTBa U TOXKIECTBEHHbIE ITPe0Opa30oBaHus
’9 ITpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpaxkeHUH. OCHOBHBIE TPUTOHOMETPHUECKUE
' hopmyIbI
)3 VYpaBHeHHe, KOpeHb YypaBHeHHs. HepaBeHCTBO, pelleHHe HepaBeHCTBAa. Meroa
' WHTEPBAJIOB
2.4 Pemenue nenbix 1 JpoOHO-paLlMOHAIBHBIX YPAaBHEHUN 1 HEPABEHCTB
2.5 | Pemenue nppainoHaJIbHBIX YPaBHEHUN U HEPABEHCTB
2.6 Pemenne TpUroHOMETpUYECKUX YpaBHEHUN
57 [IpuMmeHeHre ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MaTeMaTHUECKHUX 3a]a4 U 3a/1a4 U3
' pa3IMyYHbIX 00JacTel HayKH U peasibHOM JKU3HU
3 OyHKIUYU U TpapuKu
31 OynHkius, crnocodbl 3amanus ¢yHkuuu. ['paduk QyHkiun. BzaumHo oOpartHbIE
' GyHKIUH
30 O6nactp ompeneneHuss W MHOXECTBO 3HadeHWd ¢yHkuuu. Hymm ¢yHKIuu.

[TpoMexyTKH 3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKIIUU




13 CrenenHast ¢GyHKIUS C HATypaJIbHBIM M LI€JbIM Moka3areneM. EE€ cBoiicTBa u rpaduk.
' CgoiicTBa 1 rpaduK KOPHS 71-0i CTETICHU
34 Tpuronomerpuveckass OKpPYKHOCTb, OINpPEICICHHE TPUTOHOMETPUUYECKHX (HYHKIUI
' YHCIIOBOTO apryMEHTa
4 Hauana maTtemaTndeckoro aHaausa
41 [TocnenoBarenbHOCTH, CIOCOOBI 3a/laHusl MOCJENI0BaTENIbHOCTE. MOHOTOHHBIE
' MIOCJIEI0BATEIbHOCTH
ApudmeTrnueckass U reoMeTpuueckas mporpeccuu. beckoHeuHo yObIBaromas
49 reoMmerpuueckas mnporpeccus. Cymma OecKOHEYHO YOBIBAIOIIEH TIeOMETPHUYECKON
' nporpeccur. DopMmyna CIO0XKHBIX MPOLEHTOB. Vcrnonb3oBaHue mporpeccuu AJis
pELIeHUs pealibHbIX 3a7a4 MPUKIIAJHOTO XapaKTepa
5 MHoxecTBa U JIOTHKa
MHoxecTBO, omepanud Haj MHOXecTBamu. [luarpammbl Oinepa — Benna.
5.1 [IpuMeHeHHEe TEOpPEeTUKO-MHOXKECTBEHHOI0 —ammapara Uil ONMCAHUS PeaJbHBIX
IIPOLIECCOB U SIBJICHUH, PU PELICHUH 3a/1a4 U3 IPYTUX Yy4eOHBIX MPEIMETOB
5.2 Ornpenenenne, Teopema, CleCTBUE, J0Ka3aTeIbCTBO
11 KJIACC
Kon IIpoBepsieMbIii 3JI€MEHT COAEPKAHUS
1 Yucna v BIYUCICHUS
1.1 Harypanbnsie u nensie yncna. [Ipu3Haky 1e1MMOCTH LEIbIX YUCEI
1.2 Crenens ¢ pallMOHAIBHBIM NOKa3areneM. CBOMCTBa CTENIEHU
1.3 Jlorapudm yucna. JlecaTuyHblie U HaTypajabHbIE JOrapudmbl
2 VYpaBHEHMS U HEPABEHCTBA
2.1 [TpeoOpa3oBaHue BbIpAXKEHUN, COACPIKAIINX JIOTApU(MBI
2.2 [TpeoOpa3zoBaHre BbIpaKeHHM, COIEpPKALIUX CTENIEHH C pallMOHAIbHBIM MOKa3aTelleM
2.3 [TprMepsl TPUTOHOMETPUUECKUX HEPABEHCTB
24 IToxazarenbHbIE ypaBHEHUS M HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHUSI 1 HEPAaBEHCTBA
r 6 CucreMbl TMHENHBIX YpaBHEHM. PeleHre npukiaaHbIX 3a1a4 ¢ IOMOIIBIO CUCTEMBI
' JIMHENHBIX YPaBHEHUI
2.7 CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUI U HEPABEHCTB
)3 IIpuMeHeHne ypaBHEHHI, CUCTEM U HEPABEHCTB K PEIIEHUIO MAaTEMAaTHYECKUX 3a]1a4
' ¥ 33/1a4 U3 Pa3IMYHbIX 00JIaCTel HAYKU U peaslbHOW KU3HH
3 DOyHKINUA U TpaPUKH
31 Oynkuus. [lepuoanueckue ¢yaxmun. I[IpomMexxyTkn MOHOTOHHOCTH (PYHKLHUH.
' MakcumymMbl U MHUHUMYMBI (yHKIuH. HaunOomnblnee M HauMeHblee 3HAYCHUE




(GYHKIIMHY Ha IPOMEKYTKE

3.2 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.3 [TokazaTenpHas u orapudmudeckas GyHKIIMU, KX CBOWCTBA U Ipaduku
34 Hcnonb3oBanue rpadukoB PyHKIUHN 1)1 pEIICHUS] YPAaBHECHUH U JIMHEHHBIX CUCTEM
Hcnons3oBanue rpadukoB GyHKIUN I UCCIIEIOBAHUS MPOIIECCOB U 3aBUCUMOCTEH,
35 KOTOpbIE BO3HHKAIOT NpPU pEIIeHUH 3a7ad W3 JPYIHX YYeOHBIX INPEIMETOB H
peanbHON KU3HU
4 Hauana matemaTudeckoro aHaausa
4.1 HenpepsbiBable GpyHKIMN. MeTOA HHTEPBAIOB AJIS pElIEHUs] HEPABEHCTB
4.2 [TpousBonHas Gpynkiuu. ['eomeTprueckuii 1 GU3NIECKUN CMBICI TIPOU3BOTHON
43 [TpousBoaHble 37€MEHTAPHBIX (PyHKUMNA. DOpMyabl HaXO0XKJIEHUS IPOU3BOJIHOM
' CYMMBI, TIPOU3BEICHUS M YACTHOTO (DYHKIIUN
[IpumeHeHne NPOU3BOJHOW K UCCIENOBaHUIO (YHKIMI Ha MOHOTOHHOCTb U
4.4 sKcTpeMyMbl. HaxoxkieHre HauOoJIbLIero U HaMMEHBIIEro 3HaueHus (YHKIMU Ha
OTpe3Ke
[TpuMmeHeHre TPOU3BOJHON I HAXOXACHUS HAWIYYIIEro PEeIeHUs B MPUKIATHBIX
4.5 3ajjayax, Uil ONpEAENeHUs CKOPOCTH Ipoliecca, 3aJaHHOro (opMyiaod WM
rpaduKom
4.6 [TepBooOpaznas. Tabmuia nepBooOpa3HbIX
47 WuTerpain, ero reoMmeTpuyeckuil U GuU3NYECKuil cMbICI. Belunicienue uHTErpana mo

dbopmyrne Hetotona — JleitOuuia




IPOBEPSIEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TpeOOBaAHUSA K MPEAMETHBIM Pe3yJbTATaM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

Brnanenne Meromamm J0Ka3aTeNbCTB, aJTOPUTMAMU pEUICHUS 3a/ady;
yMeHue QGOopMyIUpPOBaTh U ONEPUPOBATh MOHATUAMHU: OMpPEIEICHUE,
akcuoma, TeopeMa, CIEeACTBHE, CBOICTBO, NpU3HAK, JI0Ka3aTeIbCTBO,
paBHOCUIIbHBIE (DOPMYIUPOBKH; MPUMEHSATh UX; YMEHUE (POpPMYIHPOBATH
o0paTHOE M IPOTUBOIOJIOKHOE YTBEPXKACHHUE, NMPUBOAUTH HPUMEPHl U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTeMaTH4YeCKOW HWHAYKIIUU;
MMPOBOAWTDL AO0KA3aTCIbHBIC PACCYXKACHUS MPHU PCUICHUH 3a1a4, OUCHHUBATDb
JIOTUYECKYI0  TMPaBUJIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpOBaTh
MOHATHUAMU: MHOXCECTBO, IMOAMHOXCECTBO, OIICpallM HAJ MHOXKXCCTBAMMU,
YMEHUE UCIHOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar  Jyis
OMmruCaHusd pCajibHBIX MPOUCCCOB U SIBJIEHUU U npu pCICHUU 3aaa4, B TOM
qHclie U3 PYTUX Y4eOHBIX MPEIMETOB; YMEHUE ONEPUPOBATh MOHATHIMHU:
rpad, CBA3HBIN rpad, 1epeBo, MUK, Tpad Ha MIIOCKOCTH; YMEHHE 3a7aBaTh
U OMHCHIBATh Tpadbl pa3NuYHBIMU CIIOCOOAMH; HCIOIB30BaTh Tpadbl Mpu

pelIeHUH 337124

YMeHne onepupoBaTh MOHATHUAMH: HATYpaJIbHOE YHCIIO, IIEJIOE YHUCIIO,
CTEIEHb C LEJIbIM MOKa3aTeJIeM, KOPeHb HaTypaJlbHOW CTENEHU, CTEIECHb C
paIrMOHATBHBIM TMOKA3aTEIeM, CTETICHb C JIEHCTBUTEIIBLHBIM TTOKa3aTelIeM,
norapudmM UMCHa, CHUHYC, KOCHHYC M TAaHTEHC MPOU3BOJIBHOTO YHCIA,
OCTaTOK 10 MOJYJIIO, PAIMOHAIBHOE YHCIIO, WPPAIHMOHAIBLHOE YHCIIO,
MHOXECTBA HATYypaJIbHbIX, UEJIbIX, pPAlMOHAIBHBIX, JACHCTBUTEIBHBIX
YHUCeN; YMEHUE UCTIOIb30BaTh MPU3HAKHU JEITMMOCTH, HAMMEHBITNI 00N
JIenuTelh W HauMEHblee oOmiee KpaTHoe, anroputMm EBkiuma mpu
peIlIeHnH 3a/1a4; 3HAaKOMCTBO C Pa3JIMYHBIMU MO3ULIUOHHBIMU CHCTEMaMU
CUMCJICHMSI; YMEHHUE BBINIOJIHATH BBIUUCICHUE 3HAUCHUHM U IpeoOpa3oBaHus
BBIPOKEHHM CO CTETNEeHsSIMU M Jiorapudmamu, mpeoOpa3zoBaHus APOOHO-
palMOHANBHBIX  BBIPAKEHHUM;  yMEHHE  ONEpUPOBaTh  IMOHSATHUSMU:

MOCJICIOBATEIBHOCTD, apu(MeTHYecKass MpPOTPEeCcCUsi, TeoMeTpUYecKast




nporpeccusi, OECKOHEYHO YyOBbIBaroImas TreoMeTpudecKas IpOTPECcCHs;
yMEHHE 3a/laBaTh IIOCJIEIOBATEILHOCTH, B TOM YHCIE C ITOMOIIBIO
PEKYPPEHTHBIX (OPMYJ; YMEHHUE OTIEPUPOBATH MOHATHUSAMU: KOMIUIEKCHOE
YHUCJIO, COMNPSDKEHHBIC KOMIUIGKCHBIE YHCIA, MOAYJIb W apryMEHT
KOMIUIGKCHOTO ~ 4mcia, ¢opMa  3amucH  KOMIUIGKCHBIX  YHCET
(reomeTpuyeckasi, TPUTOHOMETpPUYECKas U alreOpanyeckas), yMeETh
MPOU3BOJUTH apUPMETHUECKUE JEHCTBUS C KOMIUICKCHBIMH YHCIIAMU;
MPUBOAUTH MPUMEPHI UCIIOIB30BAHMS KOMIUIEKCHBIX YMCEN; ONEPUPOBATH
NOHATUSMU:  MaTpuna 2X2  u  3x3, onpeienuTeab  MaTpUIbI,

FGOMeTpI/I‘-IGCKI/II\/JI CMBICJI OIIPCACIINTECIIA

YMeHHEe onepupoBaTh IOHATHAMH: palUOHAIbHBIC, HWpPpalUOHAJIbHBIC,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHUs M HEPABEHCTBA, UX CHUCTEMbl; YMEHUE OIEPUPOBATH
HNOHATUSAMM: TOXXJECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHME, ypaBHEHUE,
HEPaBEHCTBO, CHCTEMa YPABHEHUM M HEPABEHCTB, PABHOCHIBHOCTH
YpPaBHEHUH, HEPABEHCTB M CHUCTEM; YMEHHME pellarb YpaBHEHHS,
HEPaBEHCTBA M CHCTEMBl C TOMOULIBIO paA3JIMYHBIX IPUEMOB; pPEIIATH
YpaBHEHUs, HEPABEHCTBA U CHUCTEMBl C I1apaMETpPOM; IIPUMEHATH
YpaBHEHUs, HEPABEHCTBA, MX CHUCTEMBI I PEIICHHUS MaTeMaTHYECKHUX

3aa4 "1 3a/1a4 U3 pas3JINIHbIX oOnacreit HAayKHU U peaHbHOﬁ KHU3HU

YMeHue omnepupoBaTh MOHATHAMM: (DyHKOMS, YETHOCTH (YHKIMH,
NePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIHUH, MOHOTOHHOCTh
byHKLIMH, KCTpeMyM (yHKIMH, HauOojbllee U HAaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXKYTKE, HElpepbIBHAS (YHKIMS, aCUMITOTHI rpaduka
¢byHKIMU, TiepBas U BTOpas MPOM3BOAHAS (DYHKIMH, T€OMETPHUECKUN U
¢bu3nyecKuil CMbICI TPOM3BOAHOM, MEpPBOOOpa3Has, ONpeleIEHHbIN
MHTETpal; YMEHHME HaXOAMThb AaCHUMITOTHI Tpaduka (GYHKUIUHU; yMEHHE
BBIUMCISATH  TNPOMU3BOJAHBIE  CYMMBI, TMPOM3BEICHHS, YAacTHOIO U
KOMIIO3UIIMN (YHKIMH, HAaXOAUTh ypaBHEHHE KacaTelIbHOW K rpaduky
GyHKIIMM; YMEHHE HaxOJUTh MPOU3BOAHbBIE 3JIEMEHTApHBIX (YHKIUI;
YMEHHUE HCIONB30BaTh MPOU3BOJIHYIO Ui HCCIeNOBaHUA (YHKIHH,
HaXoJuTh HauOOJbIIME W HAaUMEHbIIME 3HA4YeHUs (YHKUMHA; CTPOUTH
rpaduKd MHOTOWJIECHOB C HCIIOJIb30BaHUEM armapaTa MaTeMaTH4ecKOro
aHamu3a; IPUMEHATh MPOU3BOJHYIO U1 HAXOXKJIEHHsS HAWIy4dlIero

pelmiCHud B MNPUKIAAHBIX, B TOM YHCIIC COHHUAJIbHO-3KOHOMHUYCCKHUX U




bu3MYECKUX 3aJa4ax; HAXOAUTh TUIOMAIU U OOBEMBI PUTYp C MTOMOIIBLIO
UHTETpaia; MPHUBOAHUTH TPUMEPhl MATEMaTHYECKOTO MOJCIMPOBAHUS C

oMOIIbI0 T PepeHIInaATbHBIX YPaBHEHUN

YMeHue onepupoBaTh NOHATUSAMU: TpaduK QYHKIUN, oOpaTHas QyHKIHS,
KOMITO3UIMST (DYyHKUMH, JTUHEeHHas QYHKOMA, KBagpaTH4yHas (QyHKIHS,
pauvoHanmbHass (QYHKUUS, CTENeHHas (QYHKUUS, TPUTOHOMETPUYECKHE
¢GyHKIMK, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKLUH, MOKa3aTelabHAs M
jgorapupmuueckas (yHKIHUH; yMEHHE CTPOUTh TpapuKH HM3yYEHHBIX
byHKIMI,  BBIOJNHATH  MpeoOpa3oBaHus  rpadgukoB  GyHKIH,
UCTIOJIB30BaTh Tpa(uKH Ui U3Yy4EHHs MPOLECCOB M 3aBHCHUMOCTEH, MpH
peUIeHUH 331a4 M3 APYrHX y4eOHBIX NPEIMETOB M 33/a4 M3 pealbHON
KU3HHU; BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEIWYHMHAMHU;
UCIIONIb30BaTh CBOMCTBA M Tpaduku (QYHKIMH JUIS PEIICHUs ypaBHEHHIA,
HEpaBeHCTB M 33Jad C MapaMmeTpaMH; H300pakaTb Ha KOOPIUHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHUI YPAaBHEHMM, HEPABEHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YMCIE Ha
IPOLEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBapoOB U
yCIIyT, HAJIOTH, 3a/a4M M3 00JAacCTH yNpaBlIeHUs JTUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBJISITh BBIPAXKEHMSI, YPABHEHMs, HEPAaBEHCTBA U HUX
CHUCTEMBI IIO YCJIOBHIO 3aJa4dd, HUCCIEIOBATH IIOIY4YEHHOE pELIIECHUE U
OLIEHUBATh MPaBAONOAOOHOCTh pE3yJIbTATOB;, YMEHHE MOJIEIUPOBAThH
peanbHbBle CUTyallMM Ha S3BIKE MAaTEMAaTHKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 33J1a4M, UCCIIEI0BATh
IIOCTPOCHHBIE ~ MOJIEJIM C  HCIOJb30BAaHMEM  ammapara  anreopsl,

MHTEPIPETHPOBATH MOJTYYECHHBIA PE3yJIbTaT

YMeHue omepupoBaTh MOHSATUSMHU: CpelHee apupMeTHUecKoe, MeIHaHa,
HanOoJIbIlIee U HAaMMEHBIIEe 3HAYEHUs, pa3Max, JUCIIEPCHUsi, CTaHIAPTHOE
OTKJIOHEHHE YHUCIIOBOTO Ha0Opa; yMEHUE H3BJIEKaTh, WHTEPIPETHPOBATH
nH(]popMaIrio, MpeICTaBIEHHYIO B TaOIWIIax, HAa auarpaMmax, rpadukax,
OTpaXKAIOIIYI0 CBOWCTBA PEANbHBIX MPOIECCOB U SBIECHUN; MPEACTABIATH
uHpOpManMi0 C TOMOIIBID TaOJWMII W AWarpaMM; HCCIIEeI0BaTh
CTAaTHCTUYECKUE NaHHBIE, B TOM YHCJIE C MPUMEHEHHEM TIpaduuecKux
METOJIOB U AJIEKTPOHHBIX CPENICTB; rpa)UyeCcKu HCCIeA0BATh COBMECTHbIE

HaOJI0ICHNUS C TOMOIIIBIO IMarpaMM pacCeUBaHUs M JMHEHHOU perpeccun

YMeHHe OmnepupoBaTh IOHATUAMU: CIyYaWHBIA OIBIT U CIIydaiiHOE




COOBITHE, BEPOSITHOCTh CIIYYalHOTO COOBITHS; yMEHHUE BBIYHUCIATH
BEPOSITHOCTh C HCIIOJIB30BAaHUEM TIpapUUecKHX METOJIOB; IPUMEHSThH
(GOpMyIBI CIOXKECHHSI U YMHOXKEHHUS BEPOSTHOCTEH, (HOpMYIy IOJHON
BeposTHOCTH, hopmyny bepHymm, koMOuHaTopHbIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOATHOCTH PEATbHBIX COOBITHI; yMEHHE OIEPUPOBATH
NOHATUSIMH:  CIIydaiiHas BEIIMYMHA, pPACHpelelieHHe BEPOSTHOCTEH,
MaTEeMAaTHYECKOE OXHJIaHWEe, IUCIEPCHS W CTaHIAPTHOE OTKIOHCHUE
CIy4ailHOH  BeNWYMHBL, (DYHKIMU pacnpeielieHuss ¥ TUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEIbHOTO U HOPMAJIBHOTO PacIpeIeliCHU; YMEHUE
UCIIOJIb30BaTh CBOMCTBA M3YUCHHBIX PACIPEICIICHUN IS PEIICHUsS 3a]1ad,
3HAaKOMCTBO C TIOHSATHUSIMH: 3aKOH OOJIBIIIMX YHCEN, METOJbl BHIOOPOYHBIX
WCCJICIOBAHM, YMEHUE TIPUBOJIUTH TPUMEPHl TPOSBICHUS 3aKOHA
OOJIBIIMX 4YHCET B MPHUPOJHBIX W OOLICCTBEHHBIX SBJICHUSAX, YMCHUE
OTIEpUPOBATH TIOHATUSMHU: COYCTAHUE, IMEPECTAHOBKA, YMCIO COYCTAHUU,
YHCIO  TIEPEeCTaHOBOK, OwuHOM  HplOTOHA;  yMeHHE  NPUMEHSTh
KOMOHMHATOPHBIE (DAKTBI U PACCYXICHHS JJIs PEIICHUS 3a1ad; OICHUBATH
BEPOATHOCTH PEATbHBIX COOBITHIA; COCTABISATh BEPOSITHOCTHYIO MOJIENb U

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMmenue onepupoBaTh MOHATHUAMH: TOYKA, MpsMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIyY, BEJIMUMHA YIJIa, IDIOCKUU YroJl, ABYIPAHHBIN
YIoJI, TPEXTPAHHBIN YTOJI, CKPEUIMBAKOIIMECS MPSAMbIE, MAPAIIIETbHOCTD U
MEPIECHAUKYISIPHOCTD TPSAMBIX U IUIOCKOCTEM, YroJl MEXAY IMpsSMBIMH,
Yrojl MEXAYy MNpsIMOM H TUIOCKOCTBIO, Yrod MEXIy IUIOCKOCTAMH,
pacCTOSHUE OT TOYKH JO IUIOCKOCTH, PACCTOSHUE MEXAY IPSIMBIMU,
pacCTOSAHUE MEXAY IJIOCKOCTSIMHU; YMEHUE HCIOJIb30BaTh MPHU PEIICHUU
3aa4 u3ydyeHHbIe (DAKTHl U TEOPEMBI MIAHUMETPUU; YMEHHE OIEHUBATH
pasMepbl OOBEKTOB OKPYXAIOMIET0 MHpPA; CTPOUTh MaTEMaTHYECKUE
MOJEIN C IOMOLIBK0 TEOMETPUYECKUX IOHITUM W BEJIUYMH, pEIIaTh

CBA3aHHBIC C HUMU IMPAKTUYCCKUC 3a1a4n
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YMeHue omnepupoBaTh MOHATHUSAMU: IUIOWAAb (QUIYpbI, 00BEM (GUTYPHI,
MHOTOTPaHHUK, MPAaBUJIbHBIH MHOTOTPaHHMK, CEYEHHE MHOIOIDAaHHUKA,
Ky0O, mapajuienenunes, HOpuU3Ma, NOHpamMuja, (Urypa M IOBEPXHOCTb
BpallleHHus, LWIMHIpP, KOHYyC, map, cdepa, miomanb cdepsl, IMIIOMIAIb
NOBEPXHOCTU NHUPAMHUbI, NPHU3MBI, KOHYyCa, LWIMHApPA, 00BEM KyoOa,

IPSAMOYT'OJIBHOTO IapajlIeNIeNuneaa, NTUPaMUAbIL, HPU3MbI, LHMIUHIDA,




KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHAPA,
napajyieJbHble OCH WJIM OCHOBAHMIO, CEYEHUE IIapa, IUIOCKOCTbh,
Kacaromascsi cdepsl, IWIMHApPA, KOHYCa; YMEHHE CTPOHMTH CEUYeHHUE
MHOTOTpaHHHUKa, U300pa)kaTh MHOTOTPAHHUKH, (DUTYPHl U TOBEPXHOCTH
BpalllEHUs, UX CEYECHHUs], B TOM YHCJIE C IIOMOIIBIO JIEKTPOHHBIX CPE/CTB;
YMEHHE MPUMEHSTHh CBOMCTBA T'€OMETPUYECKUX (UTYp, CaMOCTOSITEILHO
(bopMynHpoBaTh ONpeAeNeHHUs U3y4yaeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOWCTBAaX M TMpPH3HAKAX TI'€OMETPUYECKUX (UTyp, OOOCHOBBIBATH WIIH
OmpoBepraTh MX; yMEHHE NPOBOAMUTH KIacCHpUKanuioo (GuUryp Imo
pa3jIMyYHBIM IPU3HAKaM, BBINOIHIATH HEOOXOAMMBIE JOIMOJHUTEIbHBIC

IMOCTPOCHUA

11

YMeHue omnepupoBaTh IOHSATHUSMHU: JIBIDKEHHE B  IPOCTPAHCTBE,
napajuieNIbHbId TIEPEHOC, CUMMETPHsI Ha IJIOCKOCTH M B HPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TMOAOOHBIE (UTYPHI; YMEHHE
pacro3HaBaTh paBHBIC W IMOJO0HBIC (UTYPHI, B TOM YHCJIC B MPHUPOJE,
HCKYCCTBE, apXUTEKTYpE; UCIIOJIb30BaTh T€OMETPHUYECKUE OTHOILICHHS TIPU
pEIICHUN 3a]la4; HAXOJUTh TCOMETPHUYECKHE BEIMYMHBI (JJIMHA, YTOJI,
ioaab, 006EM) MpU pelIeHU: 3a1a4d U3 JPYTUX y4eOHBIX MPEAMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISTH TEOMETPUYCCKUE BEITUYIUHBI
(nmuHA, Yroi, IIIOmaAb, OOBEM, TIIOIMIAAh TOBEPXHOCTH), HCIOIB3YS
W3YYCHHBIC (OPMYIBI M METOABI, B TOM YHCIE: IUIONAJb TOBEPXHOCTH
MUpaMUIbI, TPU3MBI, KOHYCa, HWIMHIpA, MJoHaab cdepsl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO  TIApaJUIeNICIIUIeIa, TUPAMUIBI, TPU3MBI, ITHIMHJIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HOIIOGHBIX (I)I/Il"yp

12

YMeHue ONCprUpOBaTh MOHATUAMU: MPAMOYI'OJIbHASA CHUCTCMaAa KOOPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpAa Ha YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 63.31/Icy,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YIroll MCKIAY
BCKTOpaMHu; YMCHUC HCIIOJIb30BATb BCI(TOpHLIfI n KOOpI[HH&THLIﬁ METOA

JJI pECHICHUA TCOMECTPHUICCKUX 3ada4 U 3aJia4 JpYyTUX y‘-Ie6HI)IX nmpeaMETOB

13

YMeHue BoIOMpaTh MOIXOIAIINNA METOJT IJIsl PEIICHUS 3a]1a4H; TOHUMaHNe
3HAYUMOCTH MATEeMATHKU B H3yYEHUU TMPUPOTHBIX M OOIIECTBEHHBIX
MPOIIECCOB W SIBJICHWM,; YMEHHE paclo3HaBaTh IMPOSBICHUE 3aKOHOB
MaTEeMAaTHKU B UCKYCCTBE, YMEHUE MPUBOJAUTH MPUMEPHI MATEMATHUECKUX

OTKPBITUI POCCUMCKON U MUPOBOM MaTEMAaTUUYECKON HAYKH




INHEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, IIPOBEPAEMbBIX HA EI'D
ITO MATEMATHUKE

Koxa

HpOBepﬂeMLIﬁ 3JIEMEHT COACPKAaHUSA

Yucna 1 BEIUKUCICHUS

1.1 HatypanbHble u nienble uncia. [Ipu3Haku AeIMMOCTH HEIbIX YHCEe
12 Panmonaneupie yucna. OOBIKHOBEHHbIE M JIECATHYHBIE JApOOH, MPOLEHTHI,
' OecKOHEUYHBIE IEPUOANYECKHUE JPOOH
13 ApudmeTndecknii KOpeHb HaTypallbHOUM creneHu. [leiicTBus ¢ apudmMeTnyecKumMu
' KOPHSIMU HaTypaJIbHOM CTENIEHU
14 Crenens ¢ 1enbM nokasaresieM. CTeneHb ¢ pallMoOHaIbHBIM NOKa3zareneM. CBOMCTBa
' CTENEHU
L5 CuHyc, KOCMHYC M TaHI€HC YHCIOBOTO aprymeHTa. ApKCHUHYC, apKKOCHHYC,
' ApPKTaHI€HC YHUCIOBOTO apryMEHTa
1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOrapu(MbI
HevictButenbHple 4YHucia. Apu@MmeTHUYecKHe oOmnepanuud ¢ JIeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpuOnukEHHbIE BEIYUCICHHUS, TPABHUIa OKPYTJICHUS, PUKHUJIKA U OIICHKA
pe3ynbTaTa BEIUUCICHUN
1.8 [TpeoOpa3oBanue BoIpaXKEHUH
1.9 KommiekcHbie uncna
2 YpaBHEHHUS 1 HEpABEHCTBA
2.1 Llenbie u 1pOOHO-paAIIIOHAIbHBIE YPaBHEHUS
2.2 HppaunoHanbHble ypaBHEHHS
2.3 TpuroHomeTprudecKkue ypaBHEHUs
2.4 [TokazarenpHbBIE U TOTapUPMUIECKHE YPaBHEHUS
2.5 Llenbie 1 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA
2.6 HppaumonanbHble HEPAaBEHCTBA
2.7 [TokazarenbHbBIE U TOTapUPMUIECKIE HEPABECHCTBA
2.8 TpuronomeTpuyeckre HEpaBEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPAaBHEHHU U HEPABEHCTB
2.10 YpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpaMu
2.11 Marpuia CucTeMbI JTMHERHBIX ypaBHEHHH. ONpeaeanTellb MaTPUIIBI




OyHKIUHN U TpapUKU

Oyaknus, cnocoOwbl 3amanust Gyaknuu. ['padux ¢yHknuu. BzaumHOo oOpaTHBIE

> ¢ynkunu. YétHeie 1 HeuéTHbIe pyHKuuu. [lepuogumueckue GpyHKIHN
OOnacte ompeneneHuss U MHOXECTBO 3HadeHMH ¢yHkuuu. Hymn ¢yHkumu.
39 [TpomMexxyTku  3HAKOMOCTOSIHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' MakcumMymMbl U MHUHUMYMBI (QyHKUuu. HauGombinee W HauMeHblee 3HAYCHHE
(GYHKLNHU HAa IPOMEKYTKE
13 CrenenHass ¢yHKUMS C HaTypalbHBIM M LENbIM Moka3ateneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS n-0i CTENEHU
34 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKH
3.5 [TokazarenbHas u norapupmMudeckas GyHKINU, UX CBOHCTBA U rpaduku
36 Touku paspeiBa. AcumnToTel rpadukoB ¢GyHknmii. CBolicTBa  (YHKIHH,
' HENpEepPbIBHBIX HA OTPE3Ke
3.7 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATEILHOCTEN
3.8 Apudmernueckast 1 reomerpuueckas nporpeccuu. opmyia cia0XKHbIX IPOLIEHTOB
4 Hauana matemaTuyeckoro aHaamsa
4.1 [TpousBoanas ¢pyHkiuu. [Ipon3BoHbIE AI€MEHTAPHBIX (PYHKINN
[IpumeHeHre NPOU3BOAHOM K HCCIENOBaHHIO (YHKUMH HAa MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxkieHne HanOobIIero 1 HaMMEHBIIEro 3HaueHus: (QyHKIMM Ha
OTpe3Ke
4.3 [TepBooOpa3znas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHoxecTBO, onepariu HajJ MHOKecTBaMH. [uarpammel Ditniepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHUCTHKA
6.1 OmnncarenbHas CTATHCTHKA
6.2 BeposTHOCTB
6.3 Komb6unaropuka
7 ['eomerpus
7.1 duUrypsl Ha MIOCKOCTH
7.2 [IpsimMbIe 1 IIOCKOCTH B MPOCTPAHCTBE
7.3 MHOrorpaHHuKu
7.4 Tena v MOBEpXHOCTH BpalllCHUS




7.5

KoopauHatsl 1 BEKTOPBI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

MaremaTuka: anredpa U Hadajga MaTEeMaTHYECKOTO aHallu3a, TeoMeTpusi. Anredpa
M Havaja MateMaTudeckoro anHainusza, 10-11 kmaccel/ Anmmmos 11LA., Koadarun
KO.M., TkaueBa M.B. u apyrue, Akimoneproe obmectBo «31aTenbcTBO

((HpOCBGHICHI/Ie»

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

1) Meroanueckue pekomeHaanuu K yueonuky 1. A. Anumosa, FO. M. Konsrusna,
H. E. ®€noposout u ap. 10-11 kmaccel. ABropsrl: H. E. ®€noposa. M. B. Tkauésa.
5-e uzganue, crepeotunnnoe Mocksa «IIpocsemenue» 2023

2) COopHuUK 3a/1a4 10 MatemMaTuke i nocrynatomux Bo BTY3bl/ nox

penakuueit CkaHaBu

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://vpr.sdamgia.ru/

https:/fipi.ru/
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