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MNOACHUTEJIBHASA 3AIINCKA

VYuebnbiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 Hauboyiee 3HAYMMBIX B IpOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JIPYroi CTOPOHBI, (hopMUpyeT
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiuecsi OBJIa/IeBaloOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON Hayku, KoTopas (OpMyJIUpyeT CBOU
JTOCTHXKEHHSI B MaTEMaTUYECKOM hopMe.

VYuebHblli Kypc anreOpsl M Havall MaTeMaTHUYECKOro aHalih3a 3aKjia/IbIBacT
OCHOBY JJIsi YCIICIIHOTO OBJIAJICHUS 3aKOHAaMU (PU3UKH, XUMHUHU, OHUOJIOTHUH,
MMOHMMAHUSI OCHOBHBIX TEHJICHIIUN Pa3BUTHUSI SKOHOMHUKHU U OOIIIECTBEHHOMN JKU3HU,
MO3BOJIIET OPUEHTUPOBATHCSI B COBPEMEHHBIX HUMPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi oBiaJieHHe aOCTPAKTHBIMU M JIOTHYECKHU
CTPOTUMHU KOHCTPYKIMSAMHU areOpbl M MaTeMaTHUYeCKOro aHaliu3a pa3BUBAET
YMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTb, JOKAa3bIBATh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKUUU U PaCCyXAaTh JEAYKTHUBHO, HUCIOIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpPMUDPYET
KPEATUBHOE U KPUTUUYECKOE MBIILICHUE.

B xone usydyenuss yuebHOro Kypca «Anrebpa v Havajla MaTeMaTHYE€CKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
WHTEpPIpPETAlUN  TOJYYEHHBIX  PEUIEHUH, 3HAKOMATCS C  OpUMEpaMu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B MpPUPOJE, HAYKE U HCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMAaTUUYECKUMU OTKPBITUSIMH M UX aBTOPAMH.

VYyebHblli Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIIHAIIOM,
KOTOPBIM peanu3yeTcss Kak uYepe3 Yy4eOHBIM Mmarepual, CrnocoOCTBYIOUIUN
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
NEeATEeTbHOCTH, TpeOyIomed TMPOJAOIKUTEIPHOW KOHIIEHTpAIMd BHUMAHUSA,
CaMOCTOATENbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIYYEHHBIH
pe3ynbTar.

B ocnoBe wmetoauku oOyueHus anreOpe M HayalaM MAaTeMaTHYECKOTO
aHaIH3a JISKUT JAeATETHHOCTHBIN IPUHIIAI 00yUYeHUS.

B crpyktype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIM3a» BBIACIICHBI CIECAYIOIINE COAEPKATEIbHO-METOINYECKUE TMHUM: «YHucia
U BbIUKCIEHUsD», « DyHKIMU U Tpadukny, «YpaBHEHUsI U HepaBeHCTBay, «Hauana
MaTeMaTU4YeCcKoro aHanu3a», «MHoXkecTBa U JIoOTMKa». Bce OCHOBHbIE



COJEPKATENbHO-METOANYECKHE JHUHUM H3YYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUsl, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTENEHHO HACHIIAACh HOBBIMH TEMaMU W paszjaenamu. JaHHBIN
y4eOHBIH KypC SIBISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cede
COJEp’KaHUE HECKOJBKMX MaTeMaTHYECKUX MAMCLUMILUIMH, TaKMX Kak aureopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOywaromuecs OBJIAJEBAIOT BCE Ooliee
MIMPOKUM MATEMATUYECKUM aIlapaToM, y HUX IOCIEI0BaTENbHO (popMupyeTcsa u
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMaTUYECKYI0 MOJEIb pEabHOM
CUTyalluH, IPUMEHSATh 3HAHUS, MOJIYYEHHbIE IPU U3YYEHUU y4yeOHOro Kypca, JUis
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOW 3aJaud, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 o0pa3zoBanusi. Ha ypoBHe cpeaHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4YMciaa, YMEHUE JeNaThb NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHMSI, OLIEHUBATh YHMCIIOBbIE BBIpaXXEHHs, paboTaTh C MaTeMaTUYECKUMHU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBA HaTypaibHBIX, IIEIbIX,
palMioHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleunpUyYecKue 3aJayd M OIepaluu: JeJIeHHe Haledo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPaCIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOYKHOCTSMH MX NMPUMEHEHHS Ul PELICHUS Pa3iMuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUN MOJIEJICH pEeaNbHOTO MHUpA, IIMPOKO HCIONB3YIOTCS 0000IIeHHE U
KOHKPETH3aIHS.

JIluaust «YpaBHEHHMSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesysibraTte oOydarolluecss OBJIAJAEBAIOT PA3IUYHBIMM  METOJaMH  pPELICHUS
palMoHaNbHBIX, HPPAIMOHATIBHBIX, TOKAa3aTEeNbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
coaepKaimx mnapameTpsl. [lodydeHHblE yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIEOBaHUM (PYHKIUI C TIOMOIIbIO NPOU3BOJHOM, IIPU PELIEHUM MPHUKIAJHbBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jlannast copepkarenbHas IMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHHUs  PALHMOHAIBHBIX,
UppAIMOHATIBHBIX M TPUTOHOMETPUYECKUX BBIPAXKEHUH, a TaKXKe BBIPAXKECHUU,
coJlepKallluX cTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxJieHuid,  pabOTbl C  CHUMBOJIbHBIMU  (OpMaMH,  TPEICTABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npegiaraeT 3(pQPEKTUBHbIE HWHCTPYMEHTBl JJIsl PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAIHO JTEMOHCTPUPYET CBOU BO3MOXKHOCTH KaK
A3bIKa HAYKH.

CopepxxarenpHo-MeTOIMYeCcKass JHHUS «DYHKIUMM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JJOrapu(MUIECKON U TPUTOHOMETPUUECKUX (DYHKLIUNA, UX CBOMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEIMETOB U PEAIBHOM U3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK W C pEIIeHHEM ypaBHEHUN M HepaBeHCTB. IIpu 3TOM Oosnbllloe BHMUMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpaKaTh (POpMyJaMy 3aBUCUMOCTH MEXAY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKLIWU, CTPOUTH HX
rpaduku. Marepuan 3Toi coaep:KaTeIbHON JTUHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJSIOIIMX BBIpAXKaThb 3aBUCHMOCTH MEXJIy BEJIMYMHAMU B
paznu4HOil dopme: aHATUTHYECKOH, rpaduueckoil u crmoBecHo. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHas nuHuA «Hauvana MareMaTHyecKoro aHaliu3ay IO3BOJISIET
CYILECTBEHHO PaCIIMPHUTh KPYyT KaK MAaTeMAaTHYECKUX, TAK U NPHUKJIAJHBIX 3a]ad,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CNOXHBIX (YHKLUMMA, OMpEeAeNsiTh HX HauOONbIIMNE W HAUMEHBIIUE
3HAUEHHUA, BBIYUCIATH MIIOMAaAun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEHMsl TpolueccoB. JlaHHas cojlep)KareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHUYECKUX MOJENIEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIbHO-D)KOHOMUYECKHX, 3aa4aX. 3HAKOMCTBO C OCHOBAMH MaTEMaTUYECKOTO
aHanM3a CIOCOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (hOPMATBHO-JIOTHYECKOTO U
KpPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UCKyccTBe. OOydaroluecs: y3HaT O



BBIJAIOLIMXCSl PE3ysbTaTaX, MOJYYEHHBIX B XOJ€ pa3BUTUS MaTEMaTUKH Kak
HAyKH, U 00 UX aBTOpax.

CopepxarenpbHO-MeTOANYECKas: TUHUSA «MHOXKeCTBa M JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U Tpe[iaraloT Hambosee YHUBEPCAIbHBIM SI3bIK, OOBEIWHSIONIUMN BCE pa3/eibl
MaTeMaTUKU M €€ MPWIOKEHUH, OHU CBS3bIBAIOT pPa3HbIE MaTEeMaTUYECKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4arolmeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMAaTUKH W HCIOJb30BATh €r0 JUIS BBIPAKEHUS CBOMX MBICIIEH.
JpyruM BaXXHbIM [pPU3HAKOM MAaTEMaTUKH KaK HayKd CJIeAyeT NpU3HaTh
CBOMCTBEHHYIO €U CTPOrOoCTh OOOCHOBAaHMM U CIEIOBAHHUE OIpPEACIEHHBIM
npaBuWiaM  I[OCTPOCHMsI  JIOKa3aTeJIbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTEeMaTHUYECKON JIOTMKM CIIOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBILUICHUS
0Oy4Jaronmxcs, N03BOJIIET UM CTPOUTH CBOM PACCYKJIEHHUS Ha OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBILIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaTEMAaTHUYECKOIO MOJEIMPOBAHMS, KOTOPBIE ITPU3BAHBI
cocoOCTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHHUS MOJENEH peaJbHbIX
CUTYyalluii, WCCIEAOBAHMS H3TUX MOJENEH C MOMOUIbIO ammapara ajiredpbl H
MaTE€MaTUYECKOr0 aHaliM3a, WHTEPHpPETAlMH MOJYyYEHHBIX pe3yibTaToB. Takue
3aJIaHNs BIUIETEHBI B KAXK/IBII U3 Pa3eaoB NPOrpaMMbl, IOCKOJIBKY BECh MaTEpHAIl
y4e0HOro Kypca IIMPOKO MCHOJB3YEeTCs AJisl PelleHUs NPUKIAIHbIX 3axad. [lpu
peIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydarolmuecs  pa3BUBAIOT
HAOJIOAATEeIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCHl,
WCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETHU3UPOBATH  MpoOJieMy.
JlesiTenbHOCTh 1O (DOPMHUPOBAHUIO HABBIKOB pEIICHUS MPUKIAIHBIX 3a7ad
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM Y4eOHOro Kypca «Anredpa u Hadyana
MaTEMaTUYECKOrO aHaJTU3a».

Ha wu3yuenune yueOHOro kypca «AnreOpa M Havaja MaTeMaTHYECKOTO
aHanuza» otBoauTcsa B 10 kiacce — 136 yacoB (4 yaca B HEJENIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsia v BbIYMCIEHUS

Pannonanbapie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OeckoHeuHble Tepuoanueckue Apoou. [lpumenenue npoOel U MPOLEHTOB IS
peLIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACied 3HAHUHN U peanbHOM )KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  onepanMu ¢ JCUCTBUTENIBHBIMU  4YHCIaMd.  Moayib
JIEUCTBUTEILHOTO YHCIAa U ero cBoicTBa. [IpuOnmkE€HHbIE BHIYMCIICHUS, TIPAaBUIIa
OKpYTJIEHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BHIYMCICHUN.

Crenenp ¢ uenbiM mnokaszarenemM. buHoMm Herotona. Hcenmonbe3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a7a4 ¥ MPEJACTABICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENEHU U €r0 CBOMCTBA.

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

Jlorapupm uymcna. CpoiictBa gnorapupma. JleciTuuHbIE M HATypaJibHbIE
JorapupMsl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIOBOIO aprymeHTa. ApPKCHUHYC,
aAPKKOCUHYC M ApKTAaHI'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIIBbHBIE YpaBHEHHUSI M ypaBHEHHUs-CIeACTBUA. HepaBeHCTBO,
pEILICHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1ENBIX U APOOHO-PAITMOHATBHBIX YPABHEHHUMN U
HEpPABEHCTB. MHOroOWwIieHbl OT OJIHOW MepeMEHHOW. JleneHne MHOoroujieHa Ha
MHOIoOWwiIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIbBIMUA
ko3 dunmenramu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BRIPAKEHUHN, COJIEPIKAIINUX CTENIEHU M KOPHHU.

HNppauunonanbHbie ypaBHEHUS. OcCHOBHBIE METO/IbI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.

[IpeoOpa3oBaHue BeIpaKE€HUM, CoepKAIIUX JTOTapUPMBbI.

Jlorapudmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI pelieHus
Jorapu(pmMHUECKUX YpaBHEHU.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MATpUllbl 2X2, €ro TeOMETPUYECKUH CMBICI H
CBOMCTBA, BBIYMCIICHUE €r0 3HAYECHUS, IPUMEHECHHUE OINPEICIUTENS I PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
ITIOMOIIBIO MaTPHUI] U ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEAIbHOM CHUTyalMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

@OyHkuuu U rpadpuku

@®yHkus, crnocoObl 3amanus (yHKIuM. B3auMHO o0OpaTHblE (QYHKIUU.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢yskuuu. IIpoMexyTkn MOHOTOHHOCTH (PYHKUMU. MakCUMyMbl U MHHHMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHash W APOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHast GyHKIMS ¢ HATypajdbHBIM U 1I€JIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHH Kak (QYHKIUKA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 peIICHUs YpABHEHUH.

TpuroHomerpruueckass OKPYKHOCTb, OIPEIAEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

(DYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IMpOIECCaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEN.

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

ITocimenoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4eCKON MHIYKLUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuueckas rnporpeccu. beckoneuHo yobiBaromias
reoMmerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH T'€OMETPUUYECKOM
IIPOTrpeccruy. JINHEVHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncio e. Popmyia Cl0KHBIX
npoleHTOB. Mcnosb30BaHWE TIPOrpeccHH U PELICHUS peajbHbIX — 3a1ad
MIPUKIIATHOTO XapaKTepa.



HenpepriBHble (QYHKIMM W HMX CBOWCTBA. TOYKM pa3pbiBa. ACHMNTOTHI
rpaduxoB ¢ynkiuii. CBoiicTBa (QYHKIMI HENpPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenrue, reOMeTpUIEcKui U
buznyecKuil CMBICI MPOU3BOIHON. YpaBHEHHE KacaTeNbHOUN K rpaduKy (QyHKINH.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONepanuy HaJ MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Ounnepa—Benna. IlpumeHeHne TEOPETHKO-MHOXKECTBEHHOTO —amnmapara  JUJis
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMAaTHUYECKOTO OOBEKTa, CJIEICTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA n HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHL) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOro  oO0IecTBa,  MPEJCTaBICHHE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeIyp TpaKIaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) IaTPUOTUYECKOT0 BOCIUTAHMSI:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHXKEHUM B APYrHX HayKax, TEXHOJIOrusx, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTHKEHUM HAyKM M JEATENIBHOCTBIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUas ACTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PELICHHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMUYHbIX BUJIOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHe 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pPOBOE THUTAHHWE, COATAHCUPOBAHHBIA PEKUM 3aHITUU U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOIIOOUs, HHTEpPEC K
paznuyHbiM  cepaM  MPOPECCHOHANBHOM  ACSATENBHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICICTBUM [ OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
pPa3BUTUS M 3HAYUMOCTH JUJISI PAa3BUTHS LUBUIM3ALMHM, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble jornueckue aeiicTBUs:

BBISIBIIATh M XapaKTePHU30BaTh CYIICCTBEHHBIC MPH3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHUS /7151 000OIICHYS U CPAaBHEHMSI, KPUTEPUH MTPOBOIUMOTO aHAJIH3a,;

BOCIIpUHUMATh,  (opMymupoBaTh M TPEOOpPa3OBBIBATh  CYKJICHHS:
YTBEPAUTEILHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC;

BBISIBIIAITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIOJCHUIX W YTBEPKIACHUSIX, TPEAjiaraTh KPUTEPHUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUYU;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JECIyKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIhCTBA MATEMATHUECKIX YTBEPKIACHUI
(mpsiMBIC W OT MPOTUBHOTO), BEICTPAUBATh apPTYMEHTAINIO, PUBOIUTH PUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYX AECHUS U BBIBOJIbI;

BBIOMpaTh cmoco0 pemieHus ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ Yy4EToM
CaMOCTOSTEIILHO BBIICTIEHHBIX KPUTEPHUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUI WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO MO3UIINI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIlIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaMHU, SIBJICHUSMH, IIPOLECCAMU;

CaMOCTOATENLHO (POPMYJIMPOBATH OOOOIIEHUS M BBIBOJBI MO PE3YJIbTaTaMm
OpOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXKHOE pPa3BUTHE IIPOILIECCA, A TAKKE BBIABUIATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nndopmanueii:

BBIABJIATh AeUIMTH MHPOPMALINHU, TAaHHBIX, HEOOXOAUMBIX JIJIi OTBETAa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB Pa3JIMUHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopmM TpeacTaBICHHUS,

CTPYKTYpUpOBaTh WH(OpMAINIO, MPEACTABISIThL €€ B pa3duyHbIX ¢dopmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBATH CY>KICHHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3a1auH,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B X0/ 00CYXXJIEHUS 33JaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMON TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPELIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYKICHHUSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
dbopMynIupoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaady
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS



Camoopranusanus:

COCTaBIISATH ILJIaH, AITOPUTM PEIICHUS 3a/1aul, BIOUPATh CIIOCOO pElIeHUs ¢
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HAaBBIKAMH  TIO3HABATEILHOHW  pediaekcuu KaKk  OCO3HAHUS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJauH,
BHOCUThH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JIOCTHKEHUS I HEJIOCTHKEHUS! PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
NeSATEeTbHOCTH, TJIAHUPOBATh OPTAHMU3AIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, JOrOBapUBaThCs, OOCYX IaTh TMPOLECC M pe3yJdbTar padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykneHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOWM JACHCTBHS C JPYTMMHU YJIEHAMH KOMAaH[Ibl, OLICHHBATh
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy obOywenus B 10 kiaacce oOydaromuiics MHOJYYUT CIEIyIOIINE
MPEAMETHBIC PE3yJIbTaThl IO OTACIBHBIM TeMaM pabouell mporpamMmbl Y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTr0 aHaIU3a»:

Yuciia ¥ BBIYUCTICHUSA

cBOOOJHO OIEpPUPOBaTh MOHATUSMU: palMOHATIbHOE YHCIO, OECKOHEYHas
nepuoanueckas ApoOb, TMPOLEHTHI, HWPPALUOHAIBHOE YHCIO, MHOXKECTBa
pPaLMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOYJIb AEUCTBUTEIIBHOTO YHCIIA;

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

MPUMEHSTH MPUOTKEHHBIC BIYUCIICHUS, TIpaBUiIa OKPYTJICHUS, IPUKUIKY H
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



CBOOOZIHO OMNEpUPOBATH TIOHATHEM: CTENEHb C IIeJIbIM IOKa3aTeleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTCIICHU;

CBOOOJTHO OIEPUPOBATH MMOHATUEM: CTEIIEHb C PALIMOHAIBHBIM [TOKa3aTENIEM;

CBOOOZHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, JACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'EHC
YHUCIIOBOI'O apTyMEHTA;

OIEpUpPOBaTh MOHATUAMH: APKCHHYC, aPKKOCHHYC M apKTaHIE€HC YKCIIOBOTrO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS U YPABHEHHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIU4YHbIE METOJAbl PEIICHUS paUUOHAIBHBIX M JIPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOOIHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHAThH
JieJieHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy be3y u teopemy Buera
JUISl peLIEHUs 3a/1ay;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurens 2 X 2 i BBIYUCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPEAEIUTENN [UIsl PELIEHUsT CUCTEMbl JIMHEWHBIX YpaBHEHUH,
MOJIEJINPOBATh PEaJbHbIE CUTYallUH C OMOUIBIO CUCTEMBI JIMHEWHBIX YPABHEHUM,
UCCJIENOBATh IMOCTPOEHHBIE MOJEIM C IOMOIIBIO MaTpPUIl W OIpPEAEIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBMM C KOPHSIMHU JJisi MpeoOpa3oBaHUs
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BBIPAXKEHUHN, COJEPKAIINX CTETICHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAKEHUN;

cBOOOIHO OMNEpUPOBATh MOHATUSMHU: HPPALMOHANBHBIE, TOKa3aTelIbHbIE U
JorapuMHUUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBbIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHSATUEM: TPUTOHOMETPUYECKOE YpABHEHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IIOCTPOEHHBIE MOJIEIIU C MCIIOJIb30BAaHUEM alllapara aiareopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEpPUPOBaTh NOHATUAMU: (PYHKILIHS, CIIOCOOBI 3a/aHusl QyHKLUH,
B3aUMHO O0OpaTHble (QYHKIUHU, KOMHOO3MIMUSA (QYyHKUUWA, Trpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBATh MOHATUAMHU: OOJACTH OIpPENETICHUS U MHOXXECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HauOOJbllee M HauUMEHblIee 3HaueHHe (YHKIHH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHbIM U
HeabIM TOKa3zareneM, rpapuk CcTeneHHOW (YHKUMHU C HATypalbHBIM U LEJIbIM
nokasaresieM, rpaduk KOpHs N-Oi cTeneHW Kak (yHKIHMH OOpaTHOW CTENeHH C
HaTypaJbHbIM I0Ka3aTeJIEM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA MU rpauKH, HMCIOJb30BaTh MX rpadUKU I pElIeHUs
YPaBHEHUH;

CcBOOOJIHO OMNEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OTpeJieieHre TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEH MpH PEIIeHUH 3a/lady U3 JPYruX y4eOHBbIX MPEIMETOB M pealbHOU
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATUAMU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBarOIasi F€OMETpUUECKasi MPOrpeccusl, JUHEHHBIN U
HKCMOHEHLIUATIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUU IS PELIEHUs peajbHBbIX 3aJad IMPUKIATHOTO
XapaKkTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEZIOBATEIbHOCTEH, MOHOTOHHBIE W OTpPaHMYEHHBIC IOCIEI0BATEILHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJIbIX;

CBOOOJIHO OIEPHPOBATh TMOHATHUSMHU: HEMPEPHIBHBIC (DYHKINUU, TOYKH
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (YHKIUS, HEMpEpbIBHAS Ha OTpE3Ke,
NPUMEHSATH CBOMCTBA HETIPEPHIBHBIX (DYHKITUH JIJIs1 pEIICHsI 3a/1a4;

CBOOOJIHO OIEpPHpPOBATh TMOHATUSMHU: TIEpBas W BTOpas IPOU3BOIHBIC
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISTH MPOU3BOJHBIE CYMMBI, MIPOU3BEACHUS, YaCTHOTO W KOMIIO3HUIINU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM M (PU3UUECKUIM CMBICT MPOU3BOIHON Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, OMEpaluud  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

CBOOOIHO OIEpPHpPOBaATh TMOHATUSMU: OIpeAeTeHHe, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 0OBEKTA, TOKA3aTEIbLCTBO, PABHOCHIIBHEIC
YpaBHEHUS U HEPABEHCTBA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIe (LM (POBbLIE)
Konrpoabnbsie IIpakrnyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTsbI
MHOK€eCTBO IEMCTBUTENBHBIX YHACEIL.
Muorouiensl. PaninoHanbHble ypaBHEHUS
1 . }:p 24 1 https://resh.edu.ru/subject/51/10/
1 HepaBeHCTBAa. CUCTEMBI IMHEUHBIX
ypaBHEHUH
) Oyukuuu v rpadpukn. CTeneHHas 12 1
(GYHKIHUS C IETBIM ITOKa3aTelieM
Apudmernuecknii KOpeHb N-0il CTENEHHU.
3 pr p 15 1 https://resh.edu.ru/subject/51/10/
WppaumonanbHble ypaBHEHUS
4 [TokazarenbHast QyHKIHS. 10 1
[Toka3zaTenbHbIE ypaBHEHUS
5 Jlorapudmuueckas GyHKIUS. 18 1
JlorapudmMuueckue ypaBHEHHs
TpuroHomeTpuyecke BbIpaXKeHUs U
6 p p p 22 1 https://resh.edu.ru/subject/51/10/
ypaBHEHUS
[TocnenoBaTenbHOCTH U NPOrPECCUA 10 1
HenpepsiBable pynkiuu. [IpouszBoanas 20
[ToBTOpenue, 06061IeHNE
9 p ’ B L 5 2 https://resh.edu.ru/subject/51/10/
CUCTEMaTHU3alis 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10
- 136 10 0

I[TPOIT'PAMME










HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

n/n

KoaunuecTBO 4acoB

Tema ypoxka KoHTpoJibHbIE
Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejibHbIE PeCypPChI

MHO0k€ecTBO, Onepauu Hal
MHO’KECTBaMU U MX CBOICTBa
Huarpammsl Ditniepa-Benna 1
[IpuMeHeHne TeopeTHKO-
MHOKECTBEHHOT'O arapara s 1
pelieHus 3a1a4y

https://resh.edu.ru/subject/51/10/

PanuyonansHBIC UKCAa.
OOBIKHOBEHHBIE U JE€CITUYHBIE
JpoOH, TIPOLICHTHI, 0ECKOHEUHBIE
HepuoIM4ecKre I1poou

https://resh.edu.ru/subject/51/10/

PanuonansHBIC UKCIA.
OOBLIKHOBEHHBIE U JE€CITUYHBIE
JpoOH, TIPOLIEHTHI, 0ECKOHEUHBIE
MePUOIUYECKHE TPOOH

[Tpumenenue apooeii u

IIPOLICHTOB ISl PELICHUS 1
NPUKIIAIHBIX 321249

[Tpumenenue apooeii u

IPOLICHTOB IS PEIICHHS 1
NPUKITIAJHBIX 32129

https://resh.edu.ru/subject/51/10/

JlericTBUTENbHBIC YUCTA.
PannonansHbie 1

https://resh.edu.ru/subject/51/10/




UppalOHaJIbHbIE YHCIIa

10

ApudmeTnueckue onepauu c
JIEMCTBUTEIILHBIMU YUCIAMHU

Monyib 1eMCTBUTEIBHOTO YKUCia
U €ro CBOICTBa

https://resh.edu.ru/subject/51/10/

11

[TpuGnuxEHHbIC BEIYNCIICHUS,
IIpaBUjIa OKPYIJICHHUS], IPUKUIKA
Y OLIEHKA pe3yJibTaTa
BBIUNCIICHUN

12

OCHOBHBIE METO/IbI pELICHUS
LEJBIX U APOOHO-pAIIMOHAIBHBIX
YpaBHEHUH U HEPABEHCTB

13

14

15

OCHOBHBIE METO/IbI pELICHUS
HEJBIX U APOOHO-pAIMOHAIBHBIX
YpaBHEHUH U HEPABEHCTB
OCHOBHBIE METO/IbI pELICHUS
HENBIX U APOOHO-PAlMOHATEHBIX
YpaBHEHUI U HEPABEHCTB
MHoOrouieHsl 0T OJHON
nepeMeHHoiu. Jlenenue
MHOT'O4JIEHA HA MHOT'OYJIEH C
ocratkoM. Teopema besy

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

16

MHOTOYJICHBI C IEITBIMH
koddpunmentamu. Teopema
Buera

17

Pemenne cucreM TUHEHHBIX
ypaBHEHUH

https://resh.edu.ru/subject/51/10/

18

Pemenne cucreM TMHENHBIX




ypaBHEHUI

19

Marpuiia CUCTEMbI JTUHEUHBIX
ypaBHeHui. Onpenennurens
MaTpHULbI 2X2, ero
r€OMETPUYECKUI CMBICT U
CBOMCTBA; BEIYHCICHHUE €TO
3HAYCHUS

https://resh.edu.ru/subject/51/10/

20

Onpenenurens MaTpuLpl 2X2,
€ro reOMETPUYECKHUI CMBICIT U
CBOMCTBA; BEIYHCIICHHUE €TO
3HA4YCHUS

21

22

23

[IpumeHeHue onpenenuTens s
pPeICHUA CUCTCMBI JIMHENHBIX
ypaBHEHUH

Peuienne npukiiagHeIxX 3a1a4 ¢
MIOMOILBIO CUCTEMBI JINHEUHBIX
yYpaBHEHUHU

Peienne npukiiagHeIxX 3a1a4 ¢
MIOMOILBIO CUCTEMBI JINHEWHBIX
yYpaBHEHUN

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

24

KonTponbhas pabota:
"PanroHanbHbIE YpaBHEHUS U
HepaBeHcTBa. CHucTeMBl
JUHENHBIX ypaBHEHUN"

25

DyHKIUSA, CTTOCOOBI 3aJaHuUs
¢byukun. Bzaumuo obpaTHbie
byakuun. Kommozurus

byHKIII

https://resh.edu.ru/subject/51/10/




26

I'padux pynkuuu.
DneMeHTapHbIe TPeoOpa3oBaHUs

rpa¢gukoB QpyHKITHI

27

OO6uacTh ornpeieNIeHus 1
MHO>KECTBO 3HAUYCHUN (DYHKIUH.
Hymu ¢pyakiuu. [IpomexyTku
3HAK MMOCTOSIHCTBA

28

Ué&rHble 1 HEYETHBIE PYHKITHH.
[lepuonnyeckue pyHKINN.
[IpomeKyTKHM MOHOTOHHOCTH

byHKIIUN

https://resh.edu.ru/subject/51/10/

29

30

31

MakcuMyMbl 1 MUHUMYMBI
¢ynkunu. Haubonbmee u
HaMMEHbIIIee 3HAaYeHUE (PYHKITHH
Ha MMPOMEXKYTKE

JInHeinas, KBapaTudHas U
IpoOHO-NMHHEeNHas: (YHKIIUU
DJIeMEHTapHOE UCCIIEJOBAaHUE U
MOCTpOeHUE TpadUKOB ITHX
byHKIII

https://resh.edu.ru/subject/51/10/

32

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTpOEHNE TPaPUKOB ITUX

byHKIII

https://resh.edu.ru/subject/51/10/

33

34

CrerneHb ¢ [edbIM IToOKa3aTeIeM.
bunoMm Herorona

CrerneHn C LETBIM IT0Ka3aTEIEM.
bunoMm HeroToHa

35

CreneHHast GyHKIHS C

https://resh.edu.ru/subject/51/10/




HATypPaJbHBIM U 1EJIBIM
nokazarenieM. E€ cBolicTBa u

rpaduk

36

KonTtponsHas pabora:
"Crenennas ¢pynkuus. Eé
cBoiicTBa u rpapuk"

37

38

39

Apudmerndeckuii KOpeHb
HaTypaJIbHOM CTEIIEHU U €T0
CBOMCTBA

Apudmerndeckuii KOpeHb
HATypaJIbHOM CTETIEHU U €T0
CBOMCTBa

[TpeobpazoBaHus YHCIOBBIX
BBIPKEHUI, COAEpKALTUX
CTENEHU U KOPHU

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

40

[TpeobpazoBanust YMCIOBBIX
BBIPAKECHUM, COAEPIKALIUX
CTENEHU U KOPHH

41

42

43

[TpeobpazoBanust YMCIOBBIX
BBIPAXKEHUM, COJIEPHKAITUX
CTENEHU U KOPHHU

WppanmonansHble ypaBHEHUS.

OcHOBHBIE METO/BI PELLIEHUS
MPPALMOHAIBHBIX YPABHEHUN

WppanmonansHble ypaBHEHUS.

OCHOBHBIE METO/IbI pELICHUS
HMppalOHAJIbHBIX YPaBHEHHI

https://resh.edu.ru/subject/51/10/

44

HppanmonanbHble ypaBHEHUS.




OCHOBHBIE METO/IbI pELICHUS
UpPpaAlMOHATILHBIX YPABHEHHIM

45

46

47

PaBHOCHIBHEBIE Nnepexoanl B
PCIICHNU UPPALIUOHAIBHBIX
ypaBHEHU U

PaBHOCHIIBHBIE IEPEXO/BI B
pELICHUH UPPALUOHATBHBIX
ypaBHEHUU

PaBHOCHIBHBIE nepexoanl B

pELICHUH UPPaLMOHATIBHBIX
YpaBHEHUU

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

48

PaBHOCWIIBHBIE ITEPEXO/BI B
pELIEHNN UPPALMOHATIbHBIX
yYpaBHEHUHU

49

CaotlicTBa U rpaguK KOpHs N-oi
CTeNeHM KakK (QyHKIMH 00paTHOM
CTETICHU C HATYPaJIbHBIM
MIOKa3aTeseM

50

CaoilicTBa U rpaguK KOpHs N-oi
CTeNeHH KakK (QyHKIMH 0OpaTHOU
CTETICHU C HATYPaJIbHBIM
nokasaresaeM

https://resh.edu.ru/subject/51/10/

51

52

KonTtponbhas padora: "CpoiicTBa
U TpaduK KOpHs N-0i CTEMEeHH.
HppanroHanbHblEe ypaBHEHHS"

Crenens ¢ pallMOHATbHBIM
IOKa3aTeJIEM U €€ CBOMCTBA

53

CreneHb ¢ palMoHaIbHBIM




IOKa3aTeJIEM U €€ CBOMCTBA

54

55

CreneHs ¢ paliMoOHaIbHBIM
IOKa3aTeJIEM U €€ CBOMCTBA

[ToxazarenbHast pyHKLINA, €€
CBOIicTBa U rpaduk

https://resh.edu.ru/subject/51/10/

56

Ucnonb3oBanue rpaduka
(GyHKINU 1715 peIIeHust
YpaBHEHUN

57

58

59

Hcnonb3oBanue rpaduka
(GyHKINU 1715 peIIeHust
ypaBHEHUI

IToxazarenbHble ypaBHEHUS.
OcHOBHBIE METO/BI PELLICHUS
ITOKa3aTeJIbHBIX YPaBHEHHUU

ITokazaTenbHbIE YpaBHCHHA.
OcHOBHBIC MCTObI pCHICHUSA
IMOKa3aTCJIbHBIX ypaBHeHI/Iﬁ

https://resh.edu.ru/subject/51/10/

60

IToka3arenbHble ypaBHEHHS.
OcHOBHBIE MCTOABI pCHICHUA
NIOKa3aTeNNbHbIX YPaBHEHUN

https://resh.edu.ru/subject/51/10/

61

KonTponbhas pabora:
"ITokazaTenpHast QyHKITHS.
IToka3zaTenbHble ypaBHEHUA"

62

63

Jlorapudm umncna. CoiicTBa
norapupma
Jlorapugm uncna. CBoiicTBa
Jorapudpma

https://resh.edu.ru/subject/51/10/

64

Jlorapudm uucna. CBoiicTBa




norapudma

I[CCHTI/I‘IHLIG M HaTypaJIbHbIC

65 https://resh.edu.ru/subject/51/10/
J0rapupMbl
66 JlecsiTuuHble U HATypaJIbHbBIE
JorapudMbl
67 [Ipeobpa3oBanue BbIpakeHUH,
COJepIKAIINX JIOTapH(PMBI
68 [peodpasosanue pipaxcerii, https://resh.edu.ru/subject/51/10/
COJepIKAIINX JIOTapH(PMBI
69 [IpeoOpazoBanue BbIpaKEeHHH,
CoJIeprKalIuX Jorapudmol
70 Jlorapudmmueckas GpyHKIus, e
cBOIicTBa U rpaduk
7 Jlorapudpmuueckas GyHKIus, eé
cBOIicTBa U rpaduk
Hcnons3oBanue rpaduka
72 GYHKIUH TS peIIeHUS https://resh.edu.ru/subject/51/10/
yYpaBHEHUHU
Hcnons3oBanue rpadpuka
73 GYHKINUA 15T peTICHUS
yYpaBHEHUN
Jlorapudmudeckue ypaBHEHHS.
74 OcHOBHBIE METOIbI PELIEHUS
norapu(MUUECKUX YpaBHEHUN
Jlorapugmuueckue ypaBHEHUS.
75 OCHOBHBIE METO/IbI pELICHUS https://resh.edu.ru/subject/51/10/
Jorapu(pMUUECKUX ypaBHEHHM
76 Jlorapudmuueckue ypaBHEHUSI.




OCHOBHBIE METO/IbI pELICHUS
jgorapu(pMUUECKUX ypaBHEHHM

77

78

79

PaBHOCUIIBHBIE TTEPEXO/IBI B
peleHnn JorapupMUIecKux
ypaBHEHU U

PaBHOCHIIBHBIE IEPEXO/BI B
pelIeHuu JorapupMUIECKUX
ypaBHEHUU

KonTponbhas pabora:

"Jlorapupmuueckas ¢yHKIIHUA.
Jlorapudmuueckue ypaBHeHus"

https://resh.edu.ru/subject/51/10/

80

CuHyc, KOCUHYC, TAHT€HC U
KOT@HT€HC YHCIIOBOTO apryMeHTa

81

82

83

CuHyc, KOCUHYC, TAaHT€HC U
KOTAHT€HC YHCJIOBOTO apryMeHTa
ApKCHHYC, apKKOCHHYC U
ApKTaHT€HC YHCIIOBOTO
apryMeHTa

ApKcCUHYC, apKKOCUHYC U
APKTaHTE€HC YUCIOBOTO
aprymeHTa

https://resh.edu.ru/subject/51/10/

84

Tpuronomerpuueckas
OKPY’KHOCTB, OIIPENIETICHHUE
TPUTOHOMETPUUYECKUX (YHKIUH
YH1CJIOBOI'O apryMEHTa

https://resh.edu.ru/subject/51/10/

85

Tpuronomerpuueckas
OKPY’KHOCTB, OIIPEIEICHHUE
TPUTOHOMETPUUYECKUX (QYHKLUI




YHUCJIOBOT'0 apryMeHTa

OcCHOBHBIE TPUT'OHOMETPHYCCKUEC

86 bopmybl
87 OCHOBHEIC TPUTOHOMETpHHCCKHE https://resh.edu.ru/subject/51/10/
bopMyIBI
88 OCHOBHBIE TPUTOHOMETPUICCKUE
bopmybl
89 OCHOBHBIE TPUTOHOMETPUYECKUE
bopmybl
[IpeoOpazoBanue
90 TPUTOHOMETPUUYECKUX https://resh.edu.ru/subject/51/10/
BBIPAXKEHUM
[IpeobpazoBanue
91 TPUTOHOMETPUUECKHUX
BBIPAKECHUI
[IpeobpazoBanue
92 TPUTOHOMETPUIECKUX https://resh.edu.ru/subject/51/10/
BBIPAKECHUI
[TpeoGpa3oBanue
93 TPUTOHOMETPHUYECKUX
BBIPKECHUI
94 Pemenne TpuroHoMeTprUUECKUX
ypaBHEHUIA
95 Pemenue TpuroHOMeTpUIECKIX
ypaBHEHUU
96 Pemenne TpUroHOMeTpUUECKHUX
ypaBHEHUI
97 Pemenne TpUroHOMeTpUUECKHUX




ypaBHEHUU

98

99

Pemenne TpUroHoMeTpHUYECKUX
ypaBHEHUU

Pemenuie TpUroHOMeTpHUUECKUX
ypaBHEHUH

100

Pewienne TpuroHOMeTpU4ECKUX
ypaBHEHUI

101

KonrponsHas pabora:
"TpuroHomeTpuyecKkue
BBIPAXECHUS U
TPUTOHOMETPUUECKUE
ypaBHeHUA"

102

103

104

ITocnenoBaTeNbHOCTH, CIIOCOOEI
3aJIaHUS OCJICA0BATEILHOCTEN.
MeTtox MmaTemMaTHUeCKOM
WHIYKITUU

MOHOTOHHBIE U OTPaHUYECHHbIE
nocJyeoBaTeabHOCTH. McTtopus
aHanu3a OCCKOHEYHO MaJjIbIX

Apudmernueckast mporpeccus

https://resh.edu.ru/subject/51/10/

105

106

I'eomerpuueckas nporpeccus

Beckoneuno yOsiBaromias
reoMeTpHuuecKas Iporpeccus

107

Cymma OeckOHEYHO yObIBaroIiei
Te€OMETPUYECKON MPOTPECCun

108

JIuHelHbIN 1
AKCIOHEHIMAIBHBIN pocT. Yucio
e. @opmyia CIOKHBIX

https://resh.edu.ru/subject/51/10/




MPOLEHTOB

JIunelinbli n
AKCHOHEHUIHAIBHBIN pocT. Yucio

109
e. Popmyiia CIOKHBIX
MIPOIICHTOB
Hcnonp30BaHue IpOrpeccuu s
110 pEIICHUS peabHBIX 3a1a4
MIPHUKIIATHOTO XapaKTepa
KonTponbhas pabora:
111 "[TocnenoBaTenbHOCTH U
nporpeccun”
112 HenﬂpepHBHHe ymKuH 1 ux https://resh.edu.ru/subject/51/10/
CBOICTBa
113 Touka pa3pbiBa. ACUMITOTHI
rpadukoB QpyHKUINH
114 Croiictsa pynKimi https://resh.edu.ru/subject/51/10/
HENPEPBIBHBIX HA OTPE3KE
115 CaoiicTBa QyHKIMI
HETPEPBIBHBIX HA OTPE3KE
116 MeTo]1 MHTEPBAJIOB JUISl PEIICHHUS
HEPABCHCTB
117 Meton mHTepBanoB /s peiieris https://resh.edu.ru/subject/51/10/
HEPABEHCTB
118 MeTo]1 MHTEPBAJIOB JUTSl PEIICHHUS
HEPABCHCTB
[IpuMeHeHue cBOMCTB
119 HETPEPHIBHBIX (QYHKITAN IS

pelIeHus 3a1a4




[IpuMeHeHue cBOMCTB

120 HEIPEPHIBHBIX QYHKITAN IS
peleHus 3aaau
121 Iepsast u BTOpas Npou3BoAHLIe https://resh.edu.ru/subject/51/10/
byHKIIUN
122 Onpenenenue, reOMf:TqueCKHﬁ
CMBICTI IPOU3BOAHOMN
123 Onpenenenue, (bnsnvqecxnﬁ
CMBICT IPOU3BOIHOMN
124 YPABHEHHE KACATEIILHOM K https://resh.edu.ru/subject/51/10/
rpaduky QyHKIHH
125 YpaBHeHHEe KacaTeIbHOU K
rpaduxy GyHKIUN
126 [Ipon3BoIHBIE 3JIEMEHTAPHBIX
byHKIMI
127 HpochiﬂHHe HICMCHTAPHEIX https://resh.edu.ru/subject/51/10/
byHKIMMA
[TpousBoHAS CYMMBI,
128 IIPOU3BENICHUS, YaCTHOTO U
KOMITO3HITHH () YHKITHA
[IpousBoiHAS CYMMBI,
129 MPOU3BEJICHHUS, YACTHOTO U https://resh.edu.ru/subject/51/10/
KOMIO3UIINH (PYHKITHIA
[IpousBogHass CyMMBI,
130 MIPOU3BEICHUS, YaCTHOTO H
KOMITO3UIINH (PYHKITHIA
131 Kontponbnas paboTa:

"[IponsBognas"




[ToBTOpenue, 06001ICHNE,

132 CHCTeMaTH3allys 3HAHMIA: 1
"VpaBHenus"
[ToBTOpeHnue, 06001ICHNE,

133 cUCTEMATH3aIMs 3HAHUN: 1 https://resh.edu.ru/subject/51/10/
"Oyakuun"

134 HroroBast kKoHTpoIbHAs paboTa 1

135 HroroBast kKoHTpoIbHAs paboTa

136 [ToBTOpeHwME, 0606HI€HI§G, 1
CHUCTEeMaTH3alus 3SHAaHUI

OBUIEE KOJIMYECTBO YACOB I10 136 10

I[TPOT'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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