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MNOACHUTEJBHASA 3AIINCKA

VY4eOHbIil Kypc «Anredpa U Hadajga MAaTEMaTUYECKOTO aHAIM3a» SIBISETCS
OJTHUM U3 HamOoJjiee 3HAUMMBIX B IPOrpaMMe CpeIHEero oouiero oOpa3zoBaHUS,
MIOCKOJIBKY, C OJHOI CTOpPOHBI, OH 00ECIEYMBAET MHCTPYMEHTAIbHYIO 0a3y Ui
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JIPYroil CTOPOHBI, (hOpMHUPYET
JIOTHYECKOE U a0CTPAKTHOE MBIIIJIEHUE 00yJarolMXcsl Ha YPOBHE, HEOOX0AMMOM
JUIsL OCBOEHMSI MH(OPMATHUKH, 00ILIECTBO3HAHUS, HCTOPHUHU, CIIOBECHOCTH U IPYTHX
TUCIUIUIMH. B paMkax maHHOTO y4eOHOro Kypca OOy4aromuecs OBJIAJICBAIOT
YHHUBEPCAJbHBIM SI3BIKOM COBPEMEHHOM HAyKH, KOTOpas (OpMYyJIHUpYeT CBOHU
JOCTUKEHUST B MaTeMaTU4ecKon (opme.

VY4eOHbIii Kypc anredpsl U Hayal MaTEeMaTHMYECKOTO aHajin3a 3aKjiaJbIBacT
OCHOBY [UIsl YCHEIIHOTO OBJaJCHUA 3aKOHaMU (U3UKH, XUMHH, OHOJIOTHUH,
NOHMMAHUS OCHOBHBIX TEHACHLMHA pa3BUTHS HSKOHOMUKH M OOIIECTBEHHOMN
KU3HU, TIO3BOJISIET OPHEHTHPOBATHCSI B  COBPEMEHHBIX MHPPOBBIX U
KOMITBIOTEPHBIX TEXHOJIOTUSAX, YBEPEHHO HCIOJIB30BATh MX IS JalbHEHIIEro
oOpa3oBaHMsi M B TIOBCEIHEBHOM  »kuM3HM. B TO ke Bpems oOBiajacHUE
aOCTpaKTHBIMU U JIOTHYECKU
CTPOTMMH KOHCTPYKUUSMHU alreOpbl U MaTeMaTUYECKOTO aHajiu3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HWCTUHHOCTb, JI0Ka3bIBATh
YTBEPKJICHUSI C TIOMOLIBIO MHAYKIUU U PAaCCyXAAaTh J€AYKTUBHO, UCIIOJIb30BATh
0000IlIEHHE W KOHKPETU3alMI0, a0CTparupoBaHUWE U AaHAJIOTHIO, (QOopMHUpYET
KpeaTUBHOE M KPUTUYECKOE MBIIIJICHUE.

B xoxe u3yueHus ydyeOHOro kypca «Amnrebpa u Havajla MaTeMaTUYECKOIrO
aHanKM3a» 00ydYarolMecs MOJy4aroT HOBBIM ONBIT PEIIEHHs MPUKIAIHBIX 3a/1ad,
CaMOCTOSITEJILHOTO MOCTPOCHHSI MAaTEMAaTHUYECKUX MOJIEIe pealbHbIX CUTyalui,
UHTEPIPETAllUd  TOJYYEHHBIX  pEUIeHWH, 3HaKOMSTCS C  IpUMepaMu
MaTE€MaTUYECKUX 3aKOHOMEpPHOCTE B TPUPOAE, HAyKe U MCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

VY4eOHbIil Kypc 00J1aaeT 3HAUUTEIbHBIM BOCIUTATENIbHBIM MOTEHLIUAIOM,
KOTOpPBIN peanu3yeTcs Kak dYepe3 Y4ueOHBIM Marepual, CIoCOOCTBYOIIHIA
(GOpMHPOBAHHIO HAYYHOTO MHUPOBO33pPEHHUA, TaK M yepe3 cnelupuky ydyeOHOM
NEeATEIbHOCTH, TpeOylome MNpOoJOKUTEIbHON KOHUEHTpAalMd BHUMAaHUS,
CaMOCTOSITEIbHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 3a IIOJIyYEHHBIH
pe3ynbTar.

B ocHoBe Mmeroauku oOydeHus aiaredpe M HayallaM MaTeMaTH4YecKOro
aHaJIK3a JIEKUT JAeSATEIbHOCTHBIN NPUHIIUI 00yYEHUS.



B crpykTtype ydeOHOro kypca «Anrebpa ¥ Hadajga MaTeMaTHUYECKOTO
aHaJIM3a» BBIIEJIEHBI CIEIYIOUIUE COAECPKATENbHO-METOANYECKUE TUHUM: «Hucaa
U BbIYHUCIICHUS», «DyHKIIUU U Tpadukny», «YpaBHeHUs U HEpaBeHCTBay», «Hauana
MaTeMaTU4YecKoro aHanmza», «MHoxecTBa U JIorMKa». Bce OCHOBHBIE
COJIEPKATEIIbHO-METOIMYECKHE JIMHUUA H3Y4aloTCd Ha MPOTSHKEHUM JBYX JIET
oOyueHHUsI Ha YPOBHE CpPEIHEro oOIero oOpa3oBaHHUsA, €CTECTBEHHO MIOMOJIHSA
JpYT JIpyra W MOCTENEHHO HACHIIAsCh HOBBIMU TeMaMH U pasjenaMu. JlaHHbIN
y4eOHBbIN KypC SBJISIETCS HHTETPATHUBHBIM, TOCKOJILKY OOBeauHsieT B cebe
COJIEp>)KaHUE HECKOJbKHX MAaTeMaTHYECKUX JHCLUMIUIMH, TaKUX Kak aireopa,
TPUTOHOMETPHSI, MATEMATHYECKUI aHaJIW3, TEOPUSI MHOKECTB, MaTeMaTHYecKas
jgoruka u gapyrue. [lo mepe Toro kak oOyuwaromuecs OBJIaJEeBalOT BcE Ooliee
HIMPOKUM MaTEeMaTHYECKUM arapaToM, Y HUX MOCIEA0BATENIbHO GOPMUPYETCS U
COBEPILIEHCTBYETCS YMEHHE CTPOUTh MATEMAaTHYECKYI0 MOJENb peaabHOU
CUTYallUH, IPUMEHITh 3HAHUS, MTOJIyYeHHbIE PU U3YYEHUH Y4E€OHOr0 Kypca, s
pELICHUs CaMOCTOSITENbHO C(HOPMYJIMPOBAHHON MAaTeMaTU4YEeCKOW 3ajaud, a
3aT€M MHTEPIIPETUPOBATH CBOW OTBET.

CopepxarelbHO-MeTOIMYCeCKas JTMHUSA «YKcaa W BBIYUCIICHUS» 3aBEpIIacT
(bopMUpOBaHNE HABBIKOB MCIOJIb30BaHMUS JCHCTBUTEILHBIX YUCEI, KOTOPOE OBLIO
HAYaTO Ha YypPOBHE OCHOBHOTO oO0ImIero oOpa3oBaHus. Ha ypoBHE cpemaHero
oOmiero 0o0pas3oBaHusi 0c000€ BHUMaHUE yJensieTcs (OPMHUPOBAHUIO HABBHIKOB
parMoHaIbHBIX BBIYHCICHHUM, BKIIOYAIONMX B CeOs MCIOIb30BAHUE Pa3IMUHBIX
dbopM 3ammcH YucIa, YMEHHUE JACNaTh NMPHKHUAKY, BBIOJIHATH MPHOIMKEHHBIC
BBIYMCJICHHSI, OIICHUBATh YHCJIOBBIC BBIPOKEHUS, pabOTaTh ¢ MaTEeMAaTHICCKUMU
KOHCTaHTaMH. 3HAKOMBbIC OOYYArOIIMMCS MHOXKECTBAa HATypalbHBIX, IICIIBIX,
palMoHAIbHBIX W JICHCTBUTENBHBIX  YHUCEN  JIONOJHSIOTCA  MHOMXCECTBOM
KOMIUIGKCHBIX YHCel. B KakIOM H3 3THX MHOXECTB pPacCMaTPHBAIOTCS
CBOWCTBEHHBIC €My CHenu(PUISCKHe 3a7aud W OICpalHu: JeJCHUE HaIlelo,
ONEPUPOBAHUE OCTATKaMHW Ha MHOXECTBE IICNIBIX YHCEN, OCOObIe CBOMCTBA
parMoHaIbHBIX U UPPALMOHAIBHBIX YHCEl, apu(METHICCKUE OTIepaIliH, a TAaKKe
U3BJICUCHHE KOPHS HATypaJbHON CTEIIEHW Ha MHOXKECTBE KOMILICKCHBIX YHCEIL.
bnarogapsi mocienoBaTeIbHOMY PACHIMPEHUIO Kpyra HCIOJIb3yeMbIX YHCET U
3HaKOMCTBY C BO3MOXXHOCTSIMU UX MPUMECHCHHUS IS PEIICHUS Pa3IMIHBIX 3a/1a4
dbopMupyeTCsl IpeICTaBICHHE O SIMHCTBE MAaTEMATHKU KaK HayKd U e pok B
MIOCTPOCHUH MOJIEJICH PealbHOTO MHUPA, MIMPOKO HCHOJIB3YIHOTCS 0000LICHHE U
KOHKPETH3AIHS.

Jluaust «YpaBHEHHUS W HEPABEHCTBA» peajM3yeTcs Ha MPOTSHKCHHH BCETO
oOy4yeHHs Ha YpPOBHE CpPEIHEro oO0IIero o0pa3oBaHUs, MOCKOJBKY B KaKIOM
pasaene IIporpaMMbl MpeayCMOTPEHO pPEIICHWE COOTBETCTBYIOIIMX 3aaad. B



pe3ynpTaTe OOYyYalolIMecsl OBJAACBAIOT PA3NUYHBIMU METOJAMU PEIICHUs
palMoHANbHBIX, HPPALMOHAIBHBIX, MOKAa3aTeNbHbIX, JOTAPU(PMUUECKHX U
TPUTOHOMETPUUECKUX YpaBHEHMH, HEPAaBEHCTB M CHUCTEM, a TakkKe 3ajad,
colepKamux mnapameTpbl. IlomydyeHHblE YMEHUs WIMPOKO HCIOIb3YIOTCS IpPU
UCCIIeIOBaHNH (DYHKIUN C TIOMOINBIO MMPOU3BOIHOM, MPH PEIICHUN TMPUKIATHBIX
3a]a4 1 337]a4 Ha HaXOXKJACHHE HauOOJBIINX U HAUMEHBIIUX 3HAYCHUN (PYHKIIHH.
JlanHast cofeprkaTesibHas JMHUS BKIIIOYAET B ce0s Takke (popMUpOBaHUE YMEHUMN
BBIIOJHATH  pacué€rel 1o  (opmynaMm, @peoOpa3oBaHUs  PalUOHAIBHBIX,
UPPALMOHATIBHBIX U TPUTOHOMETPHUUYECKUX BBIPAKEHUH, a TaKKE BBIPAKECHUI,
COJEpKalIMX CTereHu u jorapudmel. braromaps m3ydeHuio anredpandeckoro
MaTepuaiga IPOUCXOAMT  JajbHEWllee pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBILUIEHUS O0y4aroumxcs, GOpMHUPYIOTCS HAaBBIKU JE€IYKTHUBHBIX
paccyxJIeHui, paboTbl C  CUMBOJBHBIMH  (opmMamMu, MNpEACTaBICHUS
3aKOHOMEpPHOCTEN M 3aBUCUMOCTEH B BHUJE PABEHCTB M HEpPABEHCTB. Anre0Opa
npegiaraeT 3(Q(EeKTUBHbIE HHCTPYMEHTHl  JUIsl PEIIECHUS TNPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/1a4, HAIVISIIHO IEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
A3bIKa HAYKH.

CopepxarenpHo-MeToinYecKass JUHUS «DyHKIMH UM TpaduKU» TECHO
HepernjeTaeTcs ¢ APYTMMHU JIMHUSAMU Y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 3aJa€T IMOCJENOBATEIbHOCT, H3y4deHUs Marepuana. l3ydenue
CTENICHHOM, IOKa3aTeJbHOM, JIOrapuMUYECKO U  TPUTOHOMETPUUYECKUX
(GyHKIMH, UX CBOWCTB U TpaMKOB, UCHOIb30BaHUE (PYHKIIMH U1 pelIeHUs 3a/1a4
U3 JIpyrux Yy4eOHbIX MNPEIMETOB U pPEaTbHOM >KM3HM TECHO CBA3AHO KakK C
MaTE€MaTUYECKUM aHAJIU30M, TaK U C PEIICHHEM YpaBHEHHM W HepaBeHCTB. [Ipu
3TOM Oo0NbllIoe BHUMaHUE YyJenserca (OPMUPOBAHUIO YMEHMSI BBIPAKATh
dopMynaMu 3aBUCHUMOCTH MEXIy pa3InYHbIMU BEJITUYMHAMHU, HCCIEI0BATh
MOJIy4eHHbIE (PYHKIUHU, CTPOUTh UX rpaduku. Marepuan 3Toi coaepKaTeabHOU
JMHUU HALIEJIEH HAa PAa3BUTHE YMEHHI W HABBIKOB, IMO3BOJISIOLIMX BbIPAXATh
3aBUCHUMOCTH MEXJAy BEJIMYMHAMHM B pa3IuyHOW ¢dopMe: aHATUTHYECKOH,
rpaduyeckoi U ciaoBecHOM. Ero wm3ydeHme cmocoOCTBYeT pPa3BUTHIO
QITOPUTMHYECKOTO MBIIIJIEHUS, CIIOCOOHOCTU K 0OOOOIIEHUIO U KOHKPETU3ALHH,
WCIIOJIb30BAaHUIO AHAJIOTUHU.

ConepxarenpHas nuHHS «Hayanma MareMaTnyeckoro aHaian3a» I03BOJIAET
CYILECTBEHHO PACIIUPUTH KPYr KaK MAaTEMAaTUYECKUX, TaK U MPUKIATHBIX 33124,
JOCTYITHBIX OOYYarolUMCs, TaK KaK y HUX MOSBISIETCS BO3MOXHOCTh CTPOUTH
rpa@uky CIOXHBIX (DYHKIUH, ONpenensiTh MX HauOOIbIIME W HAUMEHBIIHE
3HA4YEHUsI, BBIUUCIATH IUIOMAAU (GUTYp U OOBEMBI Tell, HAXOJUTh CKOPOCTH U
YCKOpEeHMs TmporeccoB. J[aHHas copaepxkaTenbHasi JUHUSA OTKPHIBAET HOBBIE



BO3MOKHOCTH IIOCTPOCHHUS MATEMATUYECKUX MOJEJIEU pPEAIbHBIX CHUTyaluu,
IIO3BOJIIET HAXOJAUTH HAWJIy4dlllee pPELIEHWE B IPUKIAIHBIX, B TOM YHUCIE
COLIMAIBHO-DKOHOMMYECKUX,  33Jadax.  3HAKOMCTBO C  OCHOBaMH
MaTEMaTHYECKOT0 aHaJIM3a CIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOIO, (POpMaIbHO-
JIOTUYECKOTO M KPEATUBHOI'O MBILIJIEHUS, (POPMUPOBAHUIO YMEHHI pACIIO3HABATh
IPOSIBJIICHHSI 3aKOHOB MaTEMAaTHKH B HAyKe, TEXHUKE U UCKyccTBe. O0yyarommuecs
Y3HAIOT O BBIAAIOIIMXCS PE3yJIbTaTaX, IOJYYEHHBIX B XOJ€ Pa3BUTUS MATEMaTUKHU
KaK HayKd, 1 00 UX aBTOpax.

ConeprxaTrenbHO-METOAUYEeCKast JIMHUS «MHOKECTBa U JIOTHKA» BKIIIOYACT B
ceOsl DJIIEMEHTBhl TEOPUM MHOXKECTB M MaTEeMaTUYECKOM JOruku. TeopeThko-
MHO>KECTBEHHBIE  TPEACTaBICHUS TMPOHU3BIBAIOT BECh KypC  IIKOJHHOM
MaTEeMaTUKH W TpeIaraloT HanboJiee YHUBEPCAIBHBINA SI3BIK, OOBEIUHSIOIIHIA
BCEC pasleiabl MaTeMAaTHKH W e TPUIOKCHHWHA, OHHU CBS3BIBAIOT Pa3HbBIC
MaTeMaTUYeCKUe TUCHUIUIMHBI U WX TPUJIOKEHUsS B enuHoe 1enoe. [loatomy
BOXHO  JlaTh  BO3MOXKHOCTH  OOydaromiemycst  MOHUMaTh  TEOPETUKO-
MHO>KECTBEHHBIM SI3bIK COBPEMEHHOM MaTEMaTHKH M HCIIOJNB30BaTh €r0 IS
BBIPOKCHHSI CBOMX MBICJICH. [IpyruM Ba)KHBIM MPU3HAKOM MAaTEMAaTHKH KaK HAyKU
ClelyeT TpPHU3HATh CBOWCTBEHHYIO €Ml CTpOrocTb OOOCHOBAHHWM M Cl€IOBaHUE
ONpeNeEHHBIM  TpaBUJiaM  TOCTPOCHUS  JOKA3aTeNbCTB. 3HAKOMCTBO C
AJIIEMEHTAMH MaTEMaTHYCCKON JIOTMKHA CIIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO
MBIIIICHUS 00YYalOIIUXCsl, TO3BOJISIET UM CTPOUTH CBOM PACCYKICHHUS HA OCHOBE
JIOTUYECKUAX TIPABUI, (HDOPMUPYET HABBIKH KPUTHIECKOTO MBITUICHHSI.

B yuebHOoM Kkypce «Anrebpa W Hayajsa MaTEMaTUYECKOTO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJCITMPOBAHUS, KOTOPHIC MPU3BAHBI
criocoOCTBOBaTh (HOPMUPOBAHUIO HABBIKOB IOCTPOEHUS MOJEIEH peabHbIX
CUTYallMi, HMCCIICIOBAHUS STUX MOJENIed C TMOMOINIBIO ammapara anreOpsl H
MaTEMaTUYeCKOTO aHajlu3a, WHTEPHPETAlUU TOIYYECHHBIX PE3yJbTaToB. Takue
3aJlaHus BIUICTCHBI B KaXKIBIH W3 Pa3leioB NPOTPAMMBI, IOCKOJIBKY BECh
MaTepuan y4eOHOTO Kypca IMMPOKO HCIIOIB3YETCS IS PEIICHUS TPHUKIIATHBIX
3amay. [Ipu penieHnn peanbHBIX MPAKTUYECKUX 337a4 00ydaroluecs: pa3BUBAIOT
HAOJIOAATENIbHOCTh, YMEHHWE HAaXOAUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHIO, 0000IIaTh U KOHKPETH3UPOBATH  MPOOJIEMY.
JlesTenpHOCTh TO (OPMUPOBAHUIO HABBIKOB PEIICHUS TMPUKIATHBIX 33134
OpraHu3yeTCsl B MPOIECCe M3Y4YEHUS BCEX TeM Y4eOHOro Kypca «Anrebpa u
HayaJia MaTeMaTUYeCKOTO aHAIN3ay.

Ha wusyuyenue yueOHOro kypca «Anrebpa M Havajla MaTeMaTUYECKOIO
aHanu3a» orBoauTcsa 272 vaca: B 10 kinacce — 136 yacoB (4 yaca B Henenio), B 11
Kkiacce — 136 yacoB (4 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUEHUA

10 KITACC

Yucia ¥ BbIYMCICHUS

PanmonaneHeie yncia. OObIKHOBEHHBIE U IECATUYHBIE IPOOH, IPOLICHTHI,
OeckoHeuHble iepuoanyeckre aApoodu. Ilpumenenue npoOeil 1 MPOLEHTOB AJIs
pelIeHus NPUKIaJHbIX 3a7a4 U3 Pa3INYHbIX OTpaciied 3HAaHUW U PealbHOU
KU3HU.

JIeHCTBUTENBHBIE YHCIIA. PannonansHpile n MppalrOHaIbHbIE

yrcna. ApudMeTndeckue onepannn ¢ 1eHCTBUTEIbHBIMU YnciaaMu. MoiyIb
JEHUCTBUTEILHOTO YHCIIA U €ro cBoicTBA. [ [prOnmkEHHbIE BBIYMCIICHMS, IPABUIIA
OKPYTJIEHUs], IPUKUIKA U OLIEHKA PE3YJIbTAaTa BBIYMCICHHMN.

Crenenp ¢ 1nenbiM  mokasartesneM. buHom Herotona. Hcnosnb3zoBaHue
noaxonasmed  (GopmMbel  3amUCH  JICMCTBUTENBHBIX YHUCEN JJIA  PEHICHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

ApudmeTrueckuil KOpeHb HaTypalbHOM CTETIEHU U €r0 CBOMCTBA.

CreneHp ¢ panMOHAJIBHBIM IIOKa3aTeieM M €€ CBOMCTBA, CTENEHb  C
JEACTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm umcna. CpoiicTtBa sorapudma. JlecsITUUHbIE W HaTypajibHBIE
JorapupMsl.

CuHycC, KOCHMHYC, TAaHT€HC, KOTAaHI'€HC YHUCJIOBOIO apryMeHTa. ApPKCHUHYC,
aPKKOCUHYC M ApKTAaHI'E€HC YMCIOBOTO apryMEHTA.

YpaBHEHUS 1 HEPABEHCTBA.

ToxaecTBa M TOXIAECTBEHHbIE NpeoOpa3oBaHUsA. YpaBHEHHUE, KOPEHb
ypaBHeHUs. PaBHOCUIIBHBIE ypaBHEHMS U ypaBHEHUs-ciencTBUA. HepasBeHCTBO,
pelIeHrne HepaBeHC CTBA.

OCHOBHBIE METO/IbI PEIICHUS LENbIX U JPOOHO-PALMOHATIBHBIX YPABHEHUHN U
HEPAaBEHCTB. MHOTOWIEHbI OT OJHOW MEpeMEHHOW. JleneHne MHOTOWwIeHa Ha
MHOrowieH ¢ ocrtatkoM. Teopema be3y. MHorounensl ¢  LHeIbIMU
koappumentamu. Teopema Buera.

[IpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUH, COJIEPKAINX CTEIEHU U KOPHHU.

WppannonanbHbie YpaBHEHMUS. OcHOBHBIE METOBI pereHns
VppalMOHaIbHbIX YPAaBHECHUM.

IToka3aTenbHble ypaBHEHUsA. OCHOBHBIE METOJBI PEIICHHS NOKAa3aTEJIbHbIX
YPaBHEHHUM.

[IpeoOpazoBanue BeIpaKeHHH, COACPIKANTUX JIOTApU(MBI.



Jlorapupmuueckue YPAaBHEHHS. OcHOBHBIE METO/BI pereHns
Jorapu(pMUUECKUX YpaBHEHHI.

OcHOBHBIE TPUTOHOMETPUYECKHUE (dopMyJIbIL. [Ipeobpa3oBanue
TPUTOHOMETPUYECKUX BBIPAKEHUN. PellIeHre TpUroHOMETPpUYECKUX YPABHEHUM.

Pemrenne cucreM JMHEWHBIX ypaBHEHUW. Marpuiia CHUCTEMbI JIMHEUMHBIX
ypaBHeHui. Ormnpenennurens MaTpulbl 2X2, €ro IeoMETPUYECKHUH CMBICH U
CBOMCTBA, BBIYHUCIICHUE €TO 3HAYCHUS, IPUMEHECHHUE ONPEACIUTENS I PEIICHUS
CUCTEMBI JIMHEMHBIX YypaBHEHHW. PemeHne NpuKIagHbIX 3a4a4 C IMOMOLIBIO
CUCTEMBl JIMHEWHBIX YypaBHEHHH. lMccinenoBaHME DIOCTPOCHHOM MOJEIU C
IIOMOILBIO MaTPHUIL U OTIPEIEITUTEIICH.

IlocTpoeHne MaTEMaTHYECKUX MOJENEW PEAIbHONM CUTYallUd C ITIOMOIIBIO
YPaBHEHUM U HEPABEHCTB. [IprMeHEeHHE ypaBHEHUN M HEPABEHCTB K PELICHUIO
MaTEeMaTUYeCKUX 3aJad M 3aJad U3 Pa3IMyHbIX OOJacTeil HayKHM M peajbHOU
KU3HU.

DOyHKUMH U TPaPUKH

@OyHKIMA, cnocoObl 3amaHus (QyHKUUMU. B3aumHO 00paTHble (QYHKIUU.
Komnoszuumss @yukuuii. I'papuk ¢dyHkumu. DaeMeHTapHble NpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OO6macth onpeneneHus ¥ MHOKECTBO 3HaueHU QyHkuuu. Hymu QpyHkuuu.
[TpomexyTkn  3HakomocTtossHCTBAa.  UE€rHble UM Heu€THble  (QYHKUUU.
[Tepuoanueckue GpyHkuu. I[IpomMexyTku MOHOTOHHOCTH (YHKIIMH. MakCUMyMBbI
U MUHUMYMBl (QyHKIuU. HaunOosnbliee u HauMmeHbllee 3HaAYeHUS (QYyHKUUU Ha
MIPOMEKYTKE.

Jlunelinasi, KBagpaTU4yHas M JIPOOHO-TMHEWHAs (PYHKIUU. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IpaUKOB.

CrenenHas (GyHKIUS ¢ HATYpaJIbHBIM U LEJIbIM TIoKa3aTeneM. EE€ cBoiicTBa u
rpaduk. CpoiicTBa M rpaduK KOpHS N-OM CTeNeHW Kak (YHKIHH OOpaTHOMN
CTENIEHU C HATypaJIbHBIM MTOKA3aTeJIEM.

[lokazaTenbHass u jorapupmMuyeckass QyHKIUU, UX CBOMCTBAa M TrpaduKH.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIeHUs YpAaBHEHUH.

Tpuronomerpuyeckass OKPYXHOCTb, OINPEIAECICHUE TPUTOHOMETPUUYECKHUX
(GyHKUMNA YUCIOBOTO apryMEHTA.

QOYHKIMOHAIBHBIE 33aBHCUMOCTH B PEATBHBIX IPOLIECCAX M SBIICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Hauyana MmaTeMaTH4YeCKOIo aHAJIU3a
ITocnemoBaTeIbHOCTH, CHOCOOBI 3aJaHus IOCJIeAoBaTeIbHOCTEH. MeTon
MaTeMaTHYECKOM WHIYKIHH. MOHOTOHHBIC u OTPAHUYECHHBIC



MOCIIEI0OBATENBLHOCTH. VICTOpUS BO3HMKHOBEHHSI MAaT€MaTUYECKOrO aHaiv3a Kak
aHann3a OECKOHEYHO MaJIbIX.

Apudmerrdeckas u reomeTpruecKas mporpeccu. beckoneuHo yObIBaroIIast
reoMeTrpuueckas nporpeccus. Cymma 0€CKOHEYHO yOBIBAIOIIEH reOMETPHUECKOM
nporpeccuu. JIMHEMHBIM W AKCHOHEHUUAIBHBIM pocT. Yucio e. Dopmyna
CJIOKHBIX MPOUEHTOB. lCnonb30BaHUE MNPOrPECCUU [JISl PELICHUS PEaTbHBIX
3a/1a4 MPUKJIAJTHOTO XapaKkTepa.

HemnpepsiBable (QyHKIIMM W WX CcBOHCTBA. TOYKM pa3pbiBa. ACHUMIITOTHI
rpadukoB ¢ynknui. CBoiicTBa (YHKIIMHA HENPEpPBIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHUS HEPaBEHCTB. lIpuMeHeHHE CBOMCTB HENPEPBIBHBIX
byHKIUI 1715 perieHus 3a1a4.

[lepBas u BTOpas nmpousBojaHble GyHKIMH. OnpenencHue, reoMeTpuIeCKuii
U (u3MyecKuid CMBICT TPOU3ZBOJHOM. YpaBHEHHE KacaTelbHOW K Tpaduxy
(GyHKUIHU.

[IpousBognbie  snemeHTapHbIXx  GyHkumid.  [IpousBojgHass  cymMBlI,
MPOU3BEACHUS, YACTHOTO ¥ KOMIO3UILIUK (DYHKIIHIA.

MHoxecTBa M JIOTHKA
MHOXeCTBO, Ollepalliyd HaJ MHOXKECTBAMU M HMX CBOMCTBA. [[narpammsl
Oiinepa— BenHa. IlpuMeHeHME TEOPETHKO-MHOKECTBEHHOIO —amnmapara Juis
OMMCAHMS PEATbHBIX IMPOIECCOB M SIBICHUW, NPU PELIEHUU 3a1ad U3 JIPYrux
y4€OHBIX MPEAMETOB.
Omnpenenenue, TeopeMa, CBOMCTBO MaTEMaTHUECKOr0 O0OBEKTa, CIEACTBHE,
JI0Ka3aTeJIbCTBO, PABHOCHJIBHBIE YPABHEHHSI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3ZHUIIMK O0YYaIOIIETOCsi KaK aKTUBHOTO
U OTBETCTBEHHOIO YJIEHA POCCHUHCKOro OOIIECTBA, MpEACTaBICHUE O
MaTEeMaTUYECKUX OCHOBAaX (PYHKIIMOHHPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUU,
NpoleAyp TpaXIaHCKOro oOmiecTBa (BbIOOPHI, OMNPOCHI M APYroe), yMEHHUE
B3aMMOJICUCTBOBATh C COILMAJIbHBIMU MHCTUTYTAaMHU B COOTBETCTBUU C UX
GyHKUUSIMU ¥ HA3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUICKON TPaXKTaHCKOW UAEHTUYHOCTH, YBAKEHUS K
MPOIIJIOMY U HACTOSIIEMY POCCUHUCKOM MaTeMaTUKH, [ICHHOCTHOE OTHOIIIEHUE K
JOCTUKEHUSM POCCUHCKMX MATEMATUKOB M POCCHIICKOW MaTEeMaTHYeCKON
IIKOJIbI, HMCHOJIb30BAHUE 3TUX JOCTUKEHUW B JPYIMX HAyKaxX, TEXHOJIOTHSIX,
chepax IKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHME JIyXOBHBIX IIEHHOCTEH POCCUICKOTO Hapoa, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'O0 CO3HAHHUSI, STUYECKOIO MOBEACHUS, CBAI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTHKEHUM HAyKM M JIESITEIBbHOCTBIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:
ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYast ACTETUKY MAaTEMAaTHUYECKUX

3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, PEIICHUN, PACCYKIEHUN, BOCIPUUMYHBOCTD
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;
5) pu3u4ecKOro BOCIUTAHMS:

chOpPMUPOBAHHOCTh YMEHHUS MPUMEHSITh MaTeMAaTHUYeCKWe 3HAaHUA B
MHTEepecax 30pOBOro U 0€30MacHOro oopasa >KU3HHU, OTBETCTBEHHOE OTHOILICHUE
K CBOEMY 3JIOPOBBIO (370pOBOEC MHUTaHUE, COATaHCUPOBAHHBIA PEKUM 3aHATHI U
OTJIbIXa, peryisipHas pu3nuecKasi aKTUBHOCTb), (PU3NYECKOE COBEPILIEHCTBOBAHUE
IIPH 3aHITHUSX CIIOPTHUBHO-03/I0POBUTEIHHON JESTEIBHOCTHIO;

6) TPy10BOr0 BOCIIMTAHUSI:

TOTOBHOCTH K TPYAY, OCO3HAHUE [IEHHOCTH TPY0JII00Us, MHTEPEC K PA3INUHBIM
chepam MpoPEeCcCHOHAIBHON NEATEIbHOCTH, CBS3aHHBIM C MATEMaTUKOW MU €€
NPUIIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOp OymyIiel mpodeccuu u



pealin30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHbI, TOTOBHOCTh U CIIOCOOHOCTh K
MaTeMaTHYeCKOMY OOpa30BaHUI0O M CamMOOOpa30BaHUIO HAa MPOTSLKEHUU BCEH
KHU3HH, TOTOBHOCTh K AaKTHMBHOMY Yy4YacTHIO B PEIIEHUM IMPAKTHYECKUX 3a]ad
MaTeMaTU4eCKOI HalpaBIeHHOCTH;
7) 3K0JIOrHYeCKOTr0 BOCIIMTAHUS

c(OPMUPOBAHHOCTh JIKOJIOTUYECKOM KYJIbTYphl, TOHUMAHUE BIHSIHUS

COLIMATILHO-
HIKOHOMHUYECKUX MPOIECCOB HAa COCTOSHUE MPHUPOJHOW W COLUUAIBHOW CpEeIbl,
OCO3HAHME TJIO0ATBFHOTO XapakTepa SKOJIOTWYECKHX MpoOJIeM, OpHEHTAalus Ha
NPUMEHEHHE MAaTeMaTWYeCKUX 3HAaHUW [UJIs pelIeHds 3a7ad B 00JacTu
OKpYy’XaroIenl cpefpl, IIaHUPOBAaHHE MOCTYNKOB W ONEHKA MX BO3MOXKHBIX
HOCJIC/ICTBHH [T OKPY’KaIOLIeH CpeIbl;
8) HeHHOCTH HAYYHOI'0 NTO3HAHUSA:

c(OPMUPOBAHHOCT MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd U  OOIICCTBEHHOW MPAKTUKH, TIOHUMAaHUE
MaTeMaTHUeCKON HayKd Kak c(ephl YeIOoBEUeCKON IesTENbHOCTH, JTaloB €&
pa3BUTHA U 3HAUYMMOCTH ISl PA3BUTHS LUBWIM3AIMM, OBJAJCHUE S3BIKOM
MaTeMaTUKd U MaTeMAaTUYECKOM KyJNbTypoM KaK CpeICTBOM IIO3HAaHUS MHpa,
TOTOBHOCTb OCYIIECTBIISITh MPOEKTHYI0 U HCCIIEIOBATEbCKYIO JEITeIbHOCTD
WHANBUAYAIBHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesynbrare wu3yueHus MaTeMaTUKH Ha YpPOBHE CpeIHEro oOIero
oOpazoBanust y oOyyaromierocs OyayT chOpMHPOBaHBI TO03HABATEIbHBIC
YHUBEpCAIbHBIC ydeOHBIC JCHCTBUSA, KOMMYHUKATHBHBIC YHHBEPCAIBHBIC
ydeOHbIE JICUCTBHS, PETYISTUBHBIE YHHUBEPCAJIbHBIC YYCOHBIC JCHCTBUS,
COBMECTHAs JESATEIHHOCTD.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHBbIE YYeOHbIE 1eCTBUS
ba3zoBble 1ornyeckue AecTBUS:

BBISIBIISITh M XapaKTEpPU30BaTh CYIIECTBEHHBIC MPHU3HAKH MaTEMaTHUYECKHX
OOBEKTOB, TIOHATHH, OTHONIEHWH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeICICHUS TOHSTHH, yCTaHABJIMBATh CYIIIECTBCHHBIN MIPU3HAK
KIaccu(ukanuu, OCHOBaHUS st 000OIIeHUsT W CpaBHEHUS, KPHUTEPUU
MPOBOJIMMOTO aHaJIM3a; BOCIPUHUMATH, (HOPMYIUPOBATH M TMPEOOPa3OBHIBATH
CYXKIEHUS: YTBEPAUTEIIbHBIC



U OTpUIATEIbHbIE, €AUHUYHBIE, YAaCTHbIE M OOLIUE, YCJIOBHBIC; BBISBISThH

MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBS3U U MIPOTUBOPEUHS
B (haKkTax, JaHHBIX, HAOMIONCHUSAX U YTBEPXKIACHUAX, MpeajiaraTb KPUTEPUU JJIS
BBISIBJICHUSI 3aKOHOMEPHOCTEH U  TMPOTUBOPEUUN; JelIaTh  BBIBOJBI  C
WCIIOJIb30BaHUEM 3aKOHOB JIOTHKHU, JE€AYKTUBHBIX U UHTYKTUBHBIX
YMO3aKIIOUCHUHM, YMO3aKIIOUEHUH IO aHaJIOTMH; MPOBOJIUTH CaMOCTOSITEIHLHO
JI0OKa3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMbIE U OT MPOTUBHOTO),
BBICTpAauMBaTh AaApryMEHTAlUIO, TMPUBOJIUTH TMPUMEPHl U  KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIC CYKICHHUS M BBIBOJBI; BEIOMPATh CIIOCOO pEelICHHUS
y4eOHOM 3ajaund (CpaBHUBATh HECKOJIBKO BapHaHTOB peEIIeHUs, BbIOMPATh
HanOoJIee OAXOISIINN ¢ YIETOM CaMOCTOSATEILHO BBIICTICHHBIX KPUTEPHUEB).
Ba3oBble nuccienoBaTe/bCKHe AeiiCTBUS:

HCII0JIb30BaTh BOIPOCHI KaK MCCIEA0BATEIILCKMNA HWHCTPYMEHT ITO3HAHUS,
dbopMyIHpoOBaTh  BOMPOCH,  (PUKCUPYIOIIME  MPOTHBOpEYHEe, MpodIeMy,
yCTaHaBJIMBAaTh UCKOMOE W JIaHHOE, (POpMHUpPOBATH THIOTE3Y, apryMEHTHUPOBATh
CBOIO TIO3WIIMI0, MHEHHE; MPOBOAUTH CAMOCTOSITEIBLHO CIUIAHUPOBAHHBIM
AKCIIEPUMEHT, UCCIICIOBAHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTEM MaTeMaTH4YeCKOro OOBEKTa, SBICHUS,
MpoIecca, BBIIBJICHUIO 3aBUCHMOCTEH MEXIy OOBeKTaMHu, SBJICHUSIMH,
MPOIIECCaMM; CaMOCTOSITEILHO (OPMYJIMPOBATH OOOOINCHUS U BBIBOJABI 10
pe3yapTaraM  NPOBEAEHHOTO  HAOJIOACHUS,  UCCIEIOBAaHMS,  OICHUBATh
JIOCTOBEPHOCTh ~ TOJIYYEHHBIX  PE3yJbTaTOB, BBIBOJIOB U  O0OOIICHUIA;
MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIIECCA, & TAKKE BHIIBUTATH

MIPEANOJIOKEHUS] O €r0 Pa3BUTHH B HOBBIX YCJIOBHSX.
Pa6ora ¢ undpopmaunmeii:

BBISIBIISITH Je(UIIUTHI HH(POPMAIINH, TAaHHBIX, HEOOXOIUMBIX JIJISi OTBETa HAa BOIIPOC
W JUI pelIeHUs 3a/Jayud; BBIOMPATh MH(DOPMALUIO W3 HCTOYHUKOB PA3THYHBIX
TUIIOB, aHAJU3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH UH(POPMALIHIO
pasNUYHBIX BUAOB W (OPM TMPEACTABICHUS; CTPYKTYpUpPOBaTh HHGMOpPMAIIHIO,
MPEACTABIATH €€ B pa3IMYHBIX (hopmax,

WUTIOCTPUPOBATh Ipa(UUECKH; OLEHUBATH HAAEKHOCTh UWHGOpPMAIUU TIO
CaMOCTOSITENIbHO CPOPMYITHUPOBAHHBIM

KPUTEPHUSIM.

KomMMyHnKkaTHBHBIE YHHMBEpPCaJIbHbIC Y4eOHbIE

NeMCTBUA:
BOCHpI/IHI/IMaTI) nu (I)OpMYJ'II/IpOBaTB Cy)KI[eHI/IH B COOTBETCTBHUU C YCJ'IOBI/IHMI/I



U 1eIAMUA OOIIEHHS, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO TOUKY 3pPEHUS B
YCTHBIX M IIMCBMEHHBIX TEKCTaX, JABATh IOSCHEHUS IO XOAY PEIICHUS 3a1ayu,
KOMMEHTHPOBATh IOJYYEHHBIM pe3ynbTar; B XOAE€ OOCYKICHHUsS 3aJaBaTh
BOIPOCHl IO CYILECTBY OOCYXIaeMOH TeMbl, NMpOOJEMBbI, pelIacMol 3aJaud,
BBICKA3bIBaTh HWJIEW, HALECJICHHbICE HA IOWCK pEIICHUS, COIOCTABIATH CBOHM
CYKIEHUS C CYKICHHUSIMU APYTUX YYaCTHUKOB JHAJIOra, 0OHAPYKUBATh Pa3Indue
U CXOJICTBO MO3UIINN, B KOPPEKTHOU (hopme (HopMyIHpoBaTh pa3HOTIACHs, CBOU
BO3PAXEHUS; MPEACTABISITh PE3yJbTaTbl PELICHUS 3aJadd, JKCIIEPUMEHTA,
UCCIIEIOBaHMSI, TPOEKTa, CAMOCTOSITENIbHO BbIOMpaTh (hOpMaT BBICTYIIJICHUS C
y4€TOM 3aJ1a4 PE3EHTALMU U OCOOEHHOCTEN ayAUTOPHUHU.

PeryasiTuBHbBIE YHUBeEpPCAJIbHbIE yYeOHbIE 1€ CTBUS
Camoopranusamnus:

COCTaBJISITH TIJIaH, AJITOPUTM PELICHUS 3a7a4d, BEIOUPATh CIIOCOO pelIeHus ¢
y4€TOM  HMMEIOIIMXCS  PEeCypcoB M COOCTBEHHBIX  BO3MOXKHOCTEH,
apTyMEHTUPOBATh W KOPPEKTHPOBATH BAapPUAHTHI PEIICHWA C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJQJI€Th HaBbIKAMHM  [IO3HABATEJIBHOW  pEQIIEKCUU  KaK  OCO3HAHUS
COBEPIIIAEMbIX ACHUCTBUN M MBICIUTEIBHBIX MPOIECCOB, UX PE3YIbTATOB, BIAICThH
croco0aMy CaMOTIPOBEPKH, CAaMOKOHTPOJISI TIpoliecca W pe3ysibTaTa PEIICHHS
MaTeMaTUYeCKON 3aJlaui; MPEBUIECTh TPYJHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH
MIPY PEIICHUH 3a]1a4H,

BHOCHUTBH KOPPEKTUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, TAHHBIX,
HaWJECHHBIX OIMMOOK, BBISABICHHBIX TPYAHOCTEH; OIICHHBAaTh COOTBETCTBHE
pe3ynbTara ejid U yCIOBUSIM, OOBSICHATH IPHYNHBI

JOCTYKEHUSI WM HEJOCTHIKEHUS PE3yJIbTaTOB JAEATEIbHOCTH, HAXOAUTH OIIHUOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHaA ACATCIBbHOCTD:

MOHUMATh W KCIIOJIH30BATh MPEUMYIIECTBA KOMAaHTHON M WHIAMBUIYaTbHON
paboThl TpM penieHuu ydeOHBIX 3aJad, MPUHUMATh I1I€Jb COBMECTHOM
NEATEILHOCTH, TJIAHUPOBATh OPTaHMU3AIUI0 COBMECTHOH pabOTHI, paclpeaeisaTh
BUJIBI PabOT, JOTOBApUBATHCS, OOCYXXJaTh TIPOIlECC W Pe3yabTaT pabOTHI,
00001aTh MHEHHS HECKOJBKUX JIOJCH; ydacTBOBAaTh B TPYMIOBBIX (opmax
pabotel (OOCyXIeHus, OOMEH MHEHUH, «MO3TOBBIE IITYPMb» W HHbBIC),
BBITIOJTHATH CBOIO YacTh PabOThI U KOOPAMHUPOBATH CBOW JICUCTBHS C JAPYTHUMH



YIeHaAMH KOMaHJbl, OLIEHUBAaTh KA4ECTBO CBOETO BKJIaJa B OOIIMHA MPOAYKT IO
KpUTEepusM, chOpMYyINPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pe3yapTare wu3ydeHHWs MaTeMAaTHKH Ha YpPOBHE CPEIHEro OOIIero
oOpazoBanust y oOydaromerocs OyayT chOpPMHPOBAHBI TIO03HABATEILHBIC
yYHHUBEpCAJIbHbIC  yUeOHbBIC JICHCTBUS, KOMMYHHKATHBHBIC YHUBEPCAJIbHBIC
y4eOHbIC JICUCTBUS, PpETYJSITUBHBIC YHUBEpCAJbHbIC Yy4YCOHBbIC JICHCTBUS,
COBMECTHAS JCSITeITbHOCTb.

NPEIMETHBIE PE3YJIbTATBI

K konny oOyuenus B 10 kiacce oOydaromuiics HOJYYUT CIEAYIOLIUE
NpEeIMETHBIE pPE3yJbTaTbl MO0 OTACIbHBIM TemaM (enepaibHOM  paboueit
nporpaMMbl y4eOHOTO Kypca «AnreOpa M Hadajla MaTeMaTHYECKOTO aHalU3ay:
Yucia 1 BIYHCICHHSA:

CcBOOOZHO OMEpUPOBATH TMOHSATHUSIMHU: PAIMOHATBHOE YHCIIO, OECKOHEYHAs
nepuoAnyeckas JApoOb, MPOLEHTHI, HPPALUOHAIBHOE YHCIO, MHOYKECTBA
palMOHANIbHBIX M JEHCTBUTENIBHBIX YHCEN, MOJYJb JACHCTBUTEIBHOIO YHUCIA;
NPUMEHSATH JPOOH U IPOLEHTHI I PEIICHUS MPUKIATHBIX 3a1a4 U3 Pa3TUIHBIX
oTpaciieil 3HaHUN U peaibHON KU3HU; MPUMEHATh NPUOIMKEHHBIE BHIYMCICHUS,

IpaBUJIa OKPYTIICHUS, IPUKUAKY U
OLIEHKY pe3yJbTaTa BBIUYMCICHUN; CBOOOTHO ONEPUPOBATH MOHSTHEM: CTETICHD C
HeNbIM  [OKa3aTejeM,  HCIOib30BaTh  HOAXOJAIIYH0  (GopMy  3alucu
NEHCTBUTENBHBIX YWCEN I PELIEHUs NMPAKTUYECKUX 3aJad U TMPEeACTaBICHUS
JTaHHBIX; CBOOOIHO OMEPUPOBATh TMOHATHEM: apUPMETHUYECKUH KOPEHb
HaTypaJbHOU
CTETICHH; CBOOOJHO ONEpPUPOBATH TOHATHEM: CTEMEHb C PalUOHAIBHBIM

MoKazarejeM; CBOOOJHO ONEpPUPOBATH TOHATHUSAMHU: JOrapudM dUHcHa,

JEeCSITUUHBIE U HATypaJIbHbIE
jorapumpl; CBOOOAHO OMEPUPOBATH TOHATHUAMHU: CHUHYC, KOCHHYC, TaHTEHC,

KOTaHTEHC
YHCIIOBOTO apryMeHTa; OMNEpUPOBATh MOHITHSIMH: apKCUHYC, apKKOCHHYC W

apKTaHTEHC YMCIIOBOTO

apryMeHTa.
YpaBHeHHs U HEPAaBEHCTBA:

CBO60)1HO OIICpUPOBATH IMOHATHUAMU: TOKACCTBO, YPAaBHCHUC, HCPABCHCTBO,



PaBHOCUJIBHBIE ~ ypaBHEHWsS W YPAaBHEHUS-CIICICTBUS,  PABHOCUJIbHBIC
HEPABCHCTBA; MPUMEHATH PA3JIWYHBICE METOJIbl PEIICHUS PAlUOHAIBHBIX U
JIPOOHO-pAllMOHATBHBIX

YpaBHEHU, MPUMEHSITh METOJ UHTEPBAJIOB JIJIsl PEIICHUSI HEPABEHCTB; CBOOOIHO

ONEPUPOBATH IMOHATUSMHU: MHOTOYIECH OT OJIHOM NEPEMEHHOM, MHOTOYIEH C

HeiabiMi  KO3(P(UIMEHTaMH, KOPHM MHOTOYJIEHa, NPUMEHSTh JECJICHHE

MHOIOYJIEHa Ha MHOTOYJIEH C OCTAaTKOM, Teopemy be3y u Teopemy Buera nns

pelieHrs 3ajiad; CBOOOJHO OIEpUpPOBATh MOHATUSMH: CHCTEMAa JIMHEUHBIX

YPaBHEHUM, MATPHULA, ONPEACIUTENb MATPUIBI 2 X 2 U €ro reOMeTPUYECKUU

CMBICJI, HCIOJIb30BaTh CBOWCTBA OMNpENENUTENss 2 X 2 1y BBIYMCIEHUS €ro

3HAQUYECHUS, NPUMEHATh ONPENCIUTENN  JUIsl PEIICHUS CUCTEMBbl JIMHEWMHBIX

YPaBHEHUM, MOJECIUPOBATh pPEANbHBIE CUTyallUd  C TIOMOIIBK0 CHCTEMBI

JIMHENHBIX YPABHEHHM, UCCIEA0BATH MOCTPOCHHBIE MOJICNIM C MOMOIIBIO MaTPUIL

U ONpPEAECIUTENICH, MHTEPIPETUPOBATh MOJIYYECHHBIM PE3yJbTaT; HCIOJIb30BaTh

CBOMCTBA JIEUCTBUI C KOPHSMHU JIJIsi MPeoOpa3oBaHUsI BBHIPAKEHU; BBITIOJIHSTH

npeoOpa3oBaHUs YUCIOBBIX BHIPAXKEHUH, COIEPIKAILIUX CTEIICHU

C paluMOHAJIBHBIM I[IOKA3aTEJEM; HCIOJIb30BATh CBOWCTBA JIOrapu(MOB IS
npeoOpa3zoBaHus JOrapu(pMUIECKUX
BBIPQXEHUI; CBOOOTHO ONEPUPOBATH HOHATUSIMHU: UppanoHaJbHbIE,

MOKa3aTeNlbHbIE U
jgorapu(pMUUECKUe  ypaBHEHHUS, HaXOAWUTh UX pEHIEHHs ¢ HOMOUIbIO
PaBHOCHUJIBHBIX TEPEXOJOB WJIM OCYIIECTBISAS IPOBEPKY KOpHEH; MpPUMEHSTh
OCHOBHBIE€ TPUTOHOMETpUYECKHE (POPMYIIBI AJi TPeoOpa30BAHUS
TPUTOHOMETPUUYECKUX  BBIPAXKEHUH; CBOOOJHO  ONEPUPOBATh  MOHSATHUEM:
TPUTOHOMETPUUYECKOE ypaBHEHHE, MPUMEHITh HEOOXOAuMbIe (QOPMYIBI s
peIlleHns] OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX YpPaBHEHHU; MOJEITUPOBATH
pealibHble CUTYallUU Ha SI3bIKE aJIreOphl, COCTABIATH BhIPAKEHMUS,

YpaBHEHHUs, HEPABEHCTBA I10 YCIOBUIO 3aJaud, HCCIENOBaTh IOCTPOCHHbBIE
MOJIEJIA C MCHOJIb30BAaHUEM ammnapara anreOphl.
DYyHKIUHN U TPAPUKHU:

CBOOOJHO ONEPUPOBATH MOHATHIAMU: (PYHKIUS, CIIOCOOBI 3aaHUsl PYHKIIUH,
B3aUMHO O0OpaTHble (QYHKUMUH, KOMIO3ULMsS (QyHKIuUH, rpaduk QyHKIUH,
BBHITIOJIHATHh DJIEMEHTApHBIE TMpeoOpa3oBaHusi TpadukoB (yHKIHMI; CBOOOIHO
OTNEepUPOBAThH MOHATUSAMU: 00JACTh ONPEECICHUS U MHOKECTBO 3HAUCHU I
byHKIIMM, HyTd QYHKIUH, T[OPOMEKYTKH 3HAKOMOCTOSIHCTBA, CBOOOTHO

ONEpPUPOBATh MOHATUSAMU: UYETHBIE W HEUETHbIE (YHKIUHU, MEPUOJUUYECKHE
GyHKUMH, TPOMEKYTKM MOHOTOHHOCTH (DYHKIHMH, MAaKCUMyMbl U MUHUMYMBI



byHKIMM, HanOOJbIIEE W HAMMEHBINEe 3HA4YCHHE (YHKIMHA Ha MPOMEXKYTKE;
cBOOOZIHO OMEpUPOBATh MOHATUSIMM: CTENEeHHas (DYHKUUS C HATypaldbHBIM H
HeabIM ToKaszaTelieM, Tpauk cTeneHHOM (DYHKIMH C HATypajJbHBIM M LEJIbIM
nokasaresieM, Tpaduk KOpHS n-oil CTENeHU Kak (QPYHKIUU OOpaTHOW CTENEHU C
HATYpaJIbHBIM MMOKa3aTeIeM; ONepUpPOBaTh MOHATUSMU: JTUHEIHAs, KBa{paTUYHAs
U IpoOHO-TUHEIHAS QPYHKIINH,

BBITIOJIHATH DJIEMEHTAPHOE MCCIIE0OBAHKUE U MTOCTPOEHUE UX TpaduKOB; CBOOOTHO

OTEepUPOBATh MOHATUSAMU: TTOKA3aTeIbHAs U Jorapudmuyueckas
GbyHKIMUA, UX CBOMCTBAa M TIpadUKH, MCIOJIB30BaTh UX TpaduKu IJIiS PEIICHUS

ypaBHEHUI; CBOOOJHO OINEPUPOBATh MOHITUSMHU: TPUTOHOMETPHUUECKAs

OKPY>KHOCT,

ONpeJieieHHe  TPUTOHOMETPUYECKUX  (DYHKIIMI  YHMCIOBOTO  apryMeHTa;
UCIIOJIB30BaTh rpaduku PYHKIUM AJ1 UCCIIEA0BAaHUS MPOLIECCOB U 3aBUCUMOCTEMN
IpU peUIeHHH 3a7ad W3 JPYIHX YYeOHBIX MPEAMETOB U pEaTbHON IKU3HH,
BBIpaXKaTh (POpMyJIaMU 3aBUCUMOCTH MEXITY BEIUUHMHAMU;

Hauaja MmaTeMaTH4ecKOro aHAaIM3a:

CBOOOZHO OIEpUpPOBaTh MOHATUSAMU: apuMeTHdecKass U TeoMeTpHUYecKas
nporpeccusi, 6eCKOHeUHO yObIBaroIIasi reOMeTpHUecKass POrpeccusi, TMHEHHBIN
U OKCIOHEHIMANbHBIH pocT, ¢GopMyla CIOXHBIX MPOLEHTOB, HWMETh
IPECTABJICHUE O KOHCTAHTE;

UCIOJIb30BaTh NPOTPECCUM ISl PELLICHUs peanbHBIX 33]1a4 MPUKIIATHOTO
Xapaktepa; CBOOOJAHO ONEpUPOBATH MOHATUSAMU: MOCIEAOBATEIBHOCTD, CIOCOObBI
3aJlaHus MOCIIeI0BATEIHHOCTEH, MOHOTOHHBIE u OTpaHUYEHHBIC
MOCIIEI0BATEIHLHOCTH, TIOHUMATh OCHOBBI 3aPOKICHHS MAaTEMaTHIECKOTO aHaIN3a
KaKk aHaimu3a OECKOHEYHO MallblX; CBOOOJHO OINEpPUpPOBaTh MOHATHIMU:
HeTpepbIBHbIE (YHKIIUU, TOUYKH pa3pbiBa
rpaduka ¢GyHKIMHA, aCUMOTOTHI rpaduka (YHKIHMH, CBOOOJHO OIEPUPOBATH

noHaTHeM: (QyHKIUS, HETIPEPbIBHAS HA OTPE3KE,

NPUMEHATH CBOWCTBA HEMPEPHIBHBIX (DYHKIHMHA AJIs pEHIeHHus 3a7ad; CBOOOIHO

OTIepUPOBAThH MOHITHUIMU: TIEPBasi U BTOPAst MPOU3BOIHBIE (PYHKITUH,
KacaTtenbHass K Tpaduky (QYHKIUH, BBUUCIATH MPOU3BOAHBIE CYMMBI,

MPOU3BENICHNUS, YaCTHOTO U KOMIIO3UIIMH JIBYX
GyHKIMI, 3HATH TPOU3BOJAHBIC DIIEMEHTApHBIX (YHKIMH; WCIOIH30BATh

reOMEeTPUYECKUN U (PU3NYECKUN CMBICI MPOU3BOIHOM JJIsl pelICHUs

3ajad.

MHoKecTBAa U JIOTUKA:



CBOOOZHO  ONEpPUPOBATh TMOHATHUSAMU: MHOXKECTBO, OMNEPALUUA  HaA
MHOXXECTBAMU; HCIIOIb30BATh TEOPETUKO-MHOKECTBEHHBIA armapar i
ONMCAHHUSI PEAIbHBIX
IPOLIECCOB U SIBICHHI, MPU PEIICHUH 3aJad U3 JIPYTruX y4eOHBIX MPEAMETOB;
cBOOOJIHO  OMEepUpPOBATH MOHATUSAMU: onpeaeseHue,
TEOpeEMa, ypaBHEHHE-
CJIEJICTBUE, CBOMCTBO MaTeMaTHIECKOT0 00BEKTA, I0Ka3aTeIbCTBO, PABHOCUIIHHBIC
YpaBHEHUS U HEPABEHCTBA.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB H TeM uu@poBbIe
Ne i/ P Kourpoabuble IIpakTHyeckue (1ubp )
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypcsl
MHOXeCTBO J1eHCTBUTEIbHBIX YHUCEIL.
1 MHuorousnensl. PaninonanbHble ypaBHEHUS 24 1 bubnnoreka [JOK
1 HepaBeHcTBa. CHCTEMBl TMHEHMHBIX https://m.edsoo.ru/7f41bf72
ypaBHEHUI
Hroro no pazneny 24
5 ®ynkuuu u rpapuku. CreneHHas 12 1 bubnnoreka [JOK
(GYHKIHUS € LETBIM MoKa3aTeaeM https://m.edsoo.ru/7f41bf72
Hroro no paszneny 12
3 ApudpmeTnueckuili KOpeHb N-0i CTENEeHH. 15 1 bubnnoreka [JOK
HppanuonaibHble ypaBHEHUS https://m.edso0.ru/7f41bf72
Hroro no paszneny 15
4 [TokazaTenpHas ¢hyakuus. [lokazarensHbIe 10 1 bubnuotexa [JOK
ypaBHEHUs https://m.edso0o0.ru/7f41bf72
Hroro mo pazueny 10
5 Jlorapudmuueckas GyHKIHUS. 18 1
Jlorapugmuueckue ypaBHEHHs
Hroro mo pazmeny 18
6 TpuronomeTpruyeCcKue BbIpaXXEHUS U 22 1



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

ypaBHEHUS

Hroro no pazueny 22
7 [TocnenoBarenbHOCTH U IPOTPECCUM 10 1
Hroro no pazueny 10
8 Henpepsieabie pynkuuu. [IponsBognas 20 1
Hroro no pazpeny 20
9 [ToBTOpenue, 06001ICHNE, 5 5
crucTemMaTu3alurs 3HaHUI
Hroro no pazpeny 5
136 10

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Nen/m Tema ypoka Kourpoabubie IIpakTuyeckue Aara unpporsIe
Bcero U3ydeHusi oOpa3oBaTe/ibHbIE
padoThbI padoThbI pecypenr
1 MHo3ecTBO, Onepaluu Haj 1
MHOKECTBAMU U UX CBOMCTBA
2 Huarpammbl Diinepa-Benna 1
[IpuMeHeHne TeOpeTHKO-
3 MHOXECTBEHHOT'O armapara Jjst 1
pelieHus 3aaa4y
PannonaneHble ynca.
4 OOBIKHOBEHHBIC U JICCATUIHBIC 1
JpoOH, TIPOLIEHTHI, 0ECKOHEUHBIE
MEPUOIUUECKHE TIPOOH
PannonaneHble ynca.
5 OOBIKHOBEHHBIE U JECSITUYHBIC 1
JpoOH, TIPOLIEHTHI, 0ECKOHEUHBIE
MEPUOIUIECKHE TPOOH
6 [Tpumenenue apoOeit U NPOIIEHTOB 1
JUTSI pEIICHUS TPUKIIAHBIX 3a7a4
7 [Tpumenenue apobeli U MPOIIEHTOB 1
JUTSL pEIIeHUs PUKIIATHBIX 3a/1a4
JlelicTBUTENIbHBIC YHCIIA.
8 PanmonansHbIE ¥ HppaliioOHaIbHBIC 1

qHucia




Apudmerndeckue onepanum ¢
JCWCTBUTEIILHBIMH YHCIIaMH

10

11

12

Mopynp JEMCTBUTEIBLHOTO YHUCIIA U
€ro CBOMCTBA

[TpubnmkEHHBIE BHIYUCICHUS,
IpaBuJia OKPYTJICHUS, IPUKUIKA U
OIICHKA Pe3yJIbTaTa BhIUMCICHUH

OCHOBHBIE METOJIbI PEIICHHUS IIEITBIX
U IpOOHO-paliOHATBHBIX
ypaBHEHU U HEPABEHCTB

13

OCHOBHI)IG MCTOAbI peHICHI/ISI I CJIBIX
U JpOOHO-palliOHATBHBIX
YpaBHEHHIA U HEPABCHCTB

14

15

16

OCHOBHBIE METO/IbI PEIICHUSI IIEJTBIX
U 1poOHO-pallMOHATIBHBIX
YpaBHEHUI U HEPABEHCTB
MHoOrouneHssl 0T OJHOM
IepeMeHHOM. JleleHne MHOro4jieHa
Ha MHOTOWIEH C OCTaTKOM. Teopema
bezy

MHOrO4JICHEI ¢ LIEIBIMU
koddunmentamu. Teopema Buera

17

Pemenue cucteM JIMHEHHBIX
yYpaBHEHUN

18

19

Pemenue cucrem JIMHEHHBIX
ypaBHEHUU

Marpuiia cucteMbl JIMHEUHBIX

ypaBHeHui. Onpenennurens




MaTpHULbI 2%X2, €r0 FreOMETPUYECKUM
CMBICJI U CBOMCTBA; BHIYMCIIEHUE €T0
3HA4YeHUs

20

Onpenenurens MaTpuLpl 2X2, ero
F€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIYMCIICHHE €TI0 3HAYCHUS

21

22

23

[IpumeHeHue onpenenuTens ams
PeICHNA CUCTCMBI JIMHENHBIX
ypaBHEHUI

Penienue npuknagHeIx 3a1au c
IIOMOILBIO CUCTEMBI JIMHEHHBIX
YpaBHEHUN

Pemenue npuknaaHbeIx 3a1a4 ¢
MIOMOILBIO CUCTEMBI JINHEUHBIX
yYpaBHEHUHU

24

KonTpomnbHnas pabora:
"PanrionanbHbIe ypaBHEHHS U
HepaBeHCTBA. CHCTEMBI IMHENHBIX
ypaBHeHHH"

25

DyHKIUSA, CTTOCOOBI 3aJaHuUs
¢byukun. Bzaumuo obpaTHbie
¢byukiun. Komnosunus ¢yHKImit

26

27

I'padux dpynkunu. DnemMeHTapHbIe
npeoOpazoBanus rpaduKoB
byHKIHMA

OO6nacTp onpeneneHuss 1 MHOKECTBO
3HayeHut pynkuuu. Hynu ¢pyHkum.
[IpomexxyTKH 3HAaK MOCTOSTHCTBA




28

Ué&rHple 1 HEUETHBIE (PYHKITHH.
[lepuoanueckue GyHKIUU.
[IpomexyTKM MOHOTOHHOCTH

byHKIUHA

29

MaxkcuMyMbl © MUHUMYMBI
¢ynkuuu. Haubonbmee u
HavMeHbIIee 3HaUCHHEe PYHKIINU Ha
IPOMEXKYTKE

30

31

32

Jluneiinas, kBajpaTuuHas u 1poOHO-
nuHelHas QyHKIH

DJeMeHTapHOe UCCiel0BaHue U
HOCTPOEHUE TPAPUKOB ITUX
byHKIII

DIEMEHTAPHOE UCCIIEI0OBAaHUE U
HOCTPOEHHE TPAPUKOB ITUX
byHKIMI

33

CreneHs ¢ IeIbIM ITI0Ka3aTEIEM.
bunom Herorona

34

35

36

CrerteHn C EIBIM IT0Ka3aTEIEM.
burom HeroroHna

CrenenHast GyHKLUSA C
HaTypaJIbHbIM U LIEJIBIM
nokasaresneM. E€ cBoiicTBa u rpaduk
KonTtponbhas padora: "CrenenHas
¢ynkuus. E€ coiicTBa u rpadgux"

37

ApudmeTndeckuii KopeHb
HaTypaJbHOMN CTEIEHU U €ro
CBOMCTBA




38

Apudmernueckuii KOpeHb
HaTypaJbHOH CTENIEHU U €To
CBOMCTBa

39

[IpeobpazoBanust YMCIOBBIX
BBIPQXCHHH, COIEPIKALUX CTEIICHU
U KOpHU

40

41

42

[TpeoOpazoBaHus YHCIOBBIX
BBIPAKEHUM, COACPKALUX CTCTICHU
1 KOpHU

[TpeoOpazoBaHus YHCIOBBIX
BBIPAKEHU, COAEPKALIUX CTEIIEHU
1 KOpHU

HppauroHanbHble ypaBHEHHUS.

OcHOBHBIE METO/BI PELLICHUS
UppalMOHATIBHBIX YpaBHEHUN

43

WppanronanbHble ypaBHEHHUS.
OcCHOBHBIE METO/IbI PELLIEHUS
VPPaLMOHATIBHBIX YPABHEHUN

44

45

46

HppanmonaibHble ypaBHEHMUS.
OcHOBHBIE METO/IbI PELIEHUS
VPPALMOHAIBHBIX YPABHEHUN
PaBHOCHIIBHBIE ITEPEXO/BI B
pELICHUHN UPPaLUOHAIBHBIX
ypaBHEHUU

PaBHOCWIIBHBIE ITEPEXO/BI B
pELICHUH UPPaLUOHAIBHBIX
ypaBHEHUI

47

PaBHOCHIBHBIC Nnepexoanul B




pelLIeHUN UPPALIMOHATIBHBIX
ypaBHEHUH

48

49

50

51

PaBHOCHIBHEBIE nepexoanl B
PCIICHNHU UPPAUOHAIBHBIX
ypaBHEHU I

CgoiicTBa u rpaduK KOpHS N-0i
CTerNeHH KaK (yHKIIMH 0OpaTHOM
CTCTICHH C HATYPaIbHBIM
[OKa3areieM

CaoiicTBa U rpaguK KOpHS n-oi
CTerneHH KaK (yHKIIMH 0OpaTHOM
CTEMNEeHH C HATYpaIbHBIM
[OKa3aTeieM

Konrponsnas pabora: "CoiicTBa u
rpaduK KOpHS N-0Oi CTETEHH.
HppanuonanpHele ypaBHeHUs"

52

CreneHs ¢ paliMOHAIbLHBIM
oKa3aTejieM U €€ CBOICTBa

53

54

CreneHs ¢ pallMOHATbLHBIM
IIOKa3aTeJieM U €€ CBOICTBA

Crenens ¢ pallMOHAIbHBIM
IOKa3aTeJIEM U €€ CBOMCTBA

55

[TokazatenpHas GyHKIINS, €€
CBOMCTBa U rpadpuK

56

S7

Hcnonws3oBanue rpaduka GyHKIUU
JUISl peIIEHNs] YPABHEHUIN
Hcnonp3oBanue rpaduka GpyHKIun
JUISl peLLEHUs] YPABHEHUN




IToka3arenbHble ypaBHEHUS.

58 OCHOBHBIE METO/IbI PEIICHUS
[IOKa3aTeIbHbIX YPaBHEHUN
IToka3arenbHble ypaBHEHUS.

59 OCHOBHBIE METO/IbI PEIICHUS
II0Ka3aTeJIbHBIX YPaBHEHUU
[Toka3arenbHbIE ypaBHEHHUS.

60 OCHOBHBIEC METO/IbI PEIICHUS
IIOKa3aTeJIbHBIX YPaBHEHUI
KonrpomnsHas padora:

61 "ITokazarenbHast PYHKIIHSL.
[loka3zaTenbHble ypaBHEHUA"

62 Jlorapudm yucna. CBoiicTBa
Jorapudpma

63 Jlorapudm yucna. CoiicTBa
norapupma

64 Jlorapugm umncna. CoiicTBa
Jorapudpma

65 JlecaTn4HbIE U HATYpaAJIbHbIE
Jorapupmbl

66 JlecaTHYHbIE U HATYpaAJIbHbIC
jorapudmsl

67 [IpeobpazoBanue BBIpAXKEHUIA,
coJiepKalUX JOorapr(pmbl

68 [Tpeobpa3zoBanue BbIpaKeHHH,
coJiepKaliX Jorapu(pmbl

69 [IpeoOpazoBanue BBIpAKEHUH,

CoJIepXKaIIuX Jorapudmpl




70

Jlorapudmuueckas QyHKIus, e
CBOMCTBa M rpaduk

71

72

Jlorapudmuueckas GyHKIus, eé
CBOWCTBa U TpauK
Hcnonp3oBanue rpaduka GyHKIuu
JUTSL PeUICHUST yPaBHEHU I

73

Hcnonp3oBanue rpaduka GpyHKIun
JUISL peILICHNs] YpaBHEHU I

74

75

76

Jlorapugmuueckue ypaBHEHUS.
OCHOBHBIEC METO/IbI PEIICHUS
JOTapuPpMHUECKUX yPaBHEHUI

Jlorapugmuueckue ypaBHEHUs.
OcHOBHBIE METO/BI PELLICHUS
Jorapu(pMHUUECKUX ypaBHEHUI

Jlorapugmuueckue ypaBHEHUS.

OcHOBHBIE METO/BI PELLICHUS
Jorapu(pMHUUECKUX ypaBHEHUH

77

PaBHOCUIIBHBIE TIEpEXO/IBI B
pelIeHNnH JorapupMUUECcKux
yYpaBHEHUN

78

PaBHOCHIIBHBIE TIEPEXO/IBI B
pelIeHnH JorapupMuuecKux
ypaBHEHUU

79

80

KonTtponbHas pabora:
"Jlorapupmuueckas ¢yHKIHUS.
Jlorapudmuueckue ypaBHeHHS"
CuHyc, KOCUHYC, TAHT€HC U
KOTAHI'€HC YHCIIOBOTO apryMeHTa




CuHyc, KOCUHYC, TAHT€HC U

81 KOT@HT€HC YHCIIOBOTO apryMeHTa

82 ApKcUHYC, apKKOCUHYC U
ApKTaHTCHC YMCIIOBOTO apryMEeHTa

83 ApKCHHYC, apKKOCHHYC U
apKTaHTeHC YMCIIOBOTO apryMeHTa
TpuronomeTpudeckasi OKpyKHOCTb,

84 OIpe/IeTICHUEe TPUTOHOMETPHYECKUX
(YHKIMIA YUCIIOBOTO apryMeHTa
TpuronomeTpuydeckasi OKpyKHOCTb,

85 OTpeieNIeHUEe TPUTOHOMETPHUICCKIX
(GYHKIMH 9UCIOBOTO apryMEHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHUE
bopMyIbl

87 OCHOBHBIE TPUTOHOMETPUYECKHUE
bopMmybl

88 OCHOBHBIC TPUTOHOMETPUYECKHUE
bopMyIbI

89 OCHOBHBIE TPUTOHOMETPUYECKHUE
bopMyIibt

90 [IpeobpazoBanue
TPUTOHOMETPHYECKUX BBIPAKCHUHN

01 [TpeobpaszoBanue
TPUTOHOMETPUYECKUX BBIPAKCHU I

92 [IpeobpazoBanue
TPUTOHOMETPHYECKUX BBIPAKCHUHN

93 [IpeobpazoBanue

TPUTOHOMETPUYECKUX BBIPAKECHUN




Pewienne TpuroHOMeTpU4ECKUX

94 .
ypaBHEHUH

95 Pewienne TpuroHOMeTpU4YECKUX
ypaBHEHUU

96 Pemienue TpuroHoMeTpUYECKUX
ypaBHEHUH

97 Pemenne TpuroHOMeTpU4YECKUX
YpaBHEHUN

98 Pemienne TpuroHOMeTprU4YECKUX
ypaBHEHUI

99 Penienue TpuroHoMeTprUECKUX
YpaBHEHUN

100 Pemienne TpuroHOMeTpUYECKUX
ypaBHEHUU
KonTponbHnas padora:

101 "TpUrOHOMETPUYECKUE BBIPAKEHUS
Y TPUTOHOMETPUYECKUE YpaBHEHUS"
[TocnenoBarenbHOCTH, CIIOCOOBI

102 3a/laHus IOCIIEA0BATEIbHOCTEN.
MeTton MaTeMaTUYECKON UHTYKIIUU
MOHOTOHHBIE 1 OTPAaHUYEHHBIE

103 nocJyenoBaTeabHOCTH. VcTopus
aHanmm3a 0ECKOHEYHO MaJIbIX

104 ApudmeTrndeckast mporpeccus

105 I'eomerpuueckas nporpeccust

106 beckoneuno yObIBarommas
reoMeTpHuuecKas porpeccus

107 CyMMa OecKOHEUHO yObIBaromen




FEOMETPUUECKOI MPOrpeccun

JIMHEeNHBII U YKCIOHEHIINAIbHBIN

108 poct. Yucno e. DopMyiia CIOKHBIX
IIPOLIEHTOB
JIMHEeWHBI U YKCIOHEHIINATbHBIN

109 poct. Yucio e. Dopmyina CiI0KHBIX
MPOLIEHTOB
Hcnonp30BaHre IpOrpeccuu s

110 pEIICHUS pealbHBIX 3a71a4
MIPUKIIATHOTO XapaKTepa
KonTtponsnas pabora:

111 "ITocnenoBaTeILHOCTH U
nporpeccun”

112 HenpepbiBHBIC QYHKITUN U HX
CBOMCTBA

113 Touka pa3pbiBa. ACUMIITOTHI
rpaduKoB (QyHKIHIT

114 CaoiicTBa (DyHKIMI HEPEPHIBHBIX
Ha OTpe3Ke

115 CaoiicTBa (QyHKIMI HEIPEPHIBHBIX
Ha OTpe3Ke

116 MeTtoa HHTEepBaJIOB JJIsl pEIICHUS
HEPaBEHCTB

117 MeTto1 MHTEPBAJIOB JUIsl pEIICHUS
HEPABEHCTB

118 MeTtoa HHTEepBAIOB JJIsl pEIICHUS
HEPABEHCTB

119 IIpuMeHeHre CBOWCTB HEIPEPBIBHBIX




GYHKIUH 1S pereHust 3a1a4

[IprMmeHeHre CBOMCTB HENPEPHIBHBIX

120 (GyHKUMH 1715 pelieHus 3a1a4

121 [TepBast u BTOpast MpOU3BOIHbIE
byHKIUHA

122 Omnpenenenue, I‘GOMf)TpI/I‘IeCKI/Iﬁ
CMBICJI IPOU3BOTHOM

123 Onpez[eneHHf:, (UBUYECKUI CMBICIT
IPOM3BOTHOM

124 YpaBHeHHe KacaTeabHOU K rpaduxy
byHKIIUN

125 YpaBHeHUE KacaTeNbHOW K TpapuKy
byHKITUN

126 [Tpon3BoiHBIE BNIEMEHTAPHBIX
byHKIMMA

127 [Tpon3BoIHBIE BNIEMEHTAPHBIX
byHKIMI
[IpousBoHasA cymMBl,

128 MIPOU3BEICHHUS, YACTHOTO 1
KOMITO3HITH () YHKITHA
[IpousBoaHas cymMmsl,

129 MIPOU3BEICHNUS, YACTHOTO 1
KOMITO3HITHH () YHKITHA
[IpousBoaHas CymMmBl,

130 IIPOU3BENEHNUS, YaCTHOTO U
KOMITO3UIIUH (DYHKITHIA

131 KonTtponbhas pabora:

"I[IpousBogHas"




[ToBTOpeHnue, 06001ICHNE,

132 cucTeMaTu3aus 3HaHWil: 1
"VpaBHenus"]|
[ToBTOpeHnue, 06001ICHNE,
133 CHCTeMaTU3alMsl 3HAHUIA: 1
"Oyakuun"
134 HroroBast KoHTpoIbHAs paboTa 1 1
135 HroroBast KoHTpoIbHAs paboTa 1 1
136 [ToBTOpeHwMeE, 0606HI€HI§6, 1
CHUCTEMaTH3alus 3SHAaHUI
OBUIEE KOJIMYECTBO YACOB I10 136 10

[MTPOI'PAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

» AnreOpa u Hayaja MaTeMaTu4eckoro ananusa, 10 kimacc/ Mopakosuu A.I'. u
ap., non peaakuuen Mopakosuua A.I'., AKImoHepHOE 00LIECTBO

((HSI[&TCJILCTBO «HpOCBGHIGHI/IC»

METOAUYECKHUE MATEPHUAJIBI IUVISA YYUTEJIA

https://prosv.ru/product/algebra-i-nachala-matematicheskogo-analiza-metodicheskie-

rekomendatsii-10-11-klassi02/?ysclid=lgovjvz6mf438546055
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