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y4eOHOro npeaMera «AJredpa ¥ HAYAJIA MATEMATHYECKOT0 AaHAIHM3A.
Yruy0JieHHbIH YPOBEHDb)

tst ooydarommxcs 10 — 11 xkmaccoB

Omcykuan 2024
MNOACHUTEJIBHASA 3AIIMCKA

VY4eOHsbIil Kypc «Anrebpa U Hadajga MaTeMaTHYECKOTO aHAIIN3a» SIBJISETCS OJTHUM
u3 Hanbosiee 3HAYMMBIX B MPOrpPaMMeE CPETHEro 0o0Iero oOpa3oBaHMsI, MOCKOJBKY, C
OJTHOM CTOpPOHBI, OH OOECHEYMBACT WHCTPYMEHTAIbHYIO 0a3zy JUIsi W3Y4YeHHS BCEX
€CTECTBEHHO-HAYYHBIX KYypCOB, a C JPYroll CTOPOHBI, (DOPMHPYET JIOTHYECKOE H
abCTpakTHOE MBINIICHUE OOYydYalolUXCcs Ha YpPOBHE, HEOOXOIMMOM JJisi OCBOCHHUS
nH()OPMATHKH, OOIIECTBO3HAHUS, WCTOPUU, CIOBECHOCTH W JPYTUX IUCHUILINH. B
pamMKax TaHHOTO Y4eOHOTro Kypca 00yJaroniuecs OBIIAJIEBAIOT YHUBEPCATBHBIM S3BIKOM
COBPEMEHHOW HayKu, KOTOpas (OpMyJTUpYET CBOU IOCTHKCHHS B MaTeMaTHYCCKOU
dbopwme.

VY4eOnbil Kypce anreOpbl M HaYaJl MATEMaTHIECKOTO aHaIN3a 3aKJIabIBaeT OCHOBY
JUISL  YCTICTIIHOTO OBJAJACHHUS 3aKOHAMH (U3UKH, XUMUH, OHWOJOTHUH, TOHUMAaHUS
OCHOBHBIX TEHICHIIMA pa3BUTHSI DKOHOMUKHA W OOINECTBEHHOW >KHU3HH, IO3BOJISET
OpHUEHTHPOBATHCS B COBPEMEHHBIX ITM(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSAX,
YBEPEHHO MCIOJIb30BaTh WX ISl JAJIbHEUIIIero oOpa30BaHus U B TIOBCETHEBHOM KU3HHU.
B To ke Bpems oBmameHne aOCTPaKTHBIMH M JIOTHYECKH CTPOTUMH KOHCTPYKIIHSIMU
anreOppl 1 MaTEeMaTUYECKOTO aHaIn3a Pa3BUBAaeT YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH,
000OCHOBBIBATh HMCTUHHOCTH, JIOKa3bIBaTh YTBEPXKICHUS C IOMOIIBI0 HWHAYKIHUU H



paccykaath  JCAYKTHBHO,  HCIIONB30BaTh  OOOOIIEHWE W KOHKPETH3AIHIO,
a0CTparMpoBaHUe M aHAJIOTHIO, (POPMHUPYET KPEATUBHOE U KPUTUYECKOE MBIIIIICHHUE.

B xone wu3ydenus ydeOHOTO Kypca «AusreOpa M Havajga MaTeMaTUYECKOTO
aHaM3a» O0O0ydYarolMecs TIOJY4YaloT HOBBIM OINBIT PEIICHUS TNPUKIAIHBIX 3ajad,
CaMOCTOSITEIIBHOTO TIOCTPOCHHS MAaTeMAaTHYSCKUX MOJICICH pealbHBIX CHUTYyaIui,
UHTEPIPETAIMN TOJyUYCHHBIX PEIICHUH, 3HAKOMSTCS C MPUMEpaMH MaTeMaTHUECKUX
3aKOHOMEPHOCTEH B MPHUPOJIC, HAYKE U UCKYCCTBE, C BHIIAIOIIUMUCS MaTEMaTHYECKUMHU
OTKPBITHSIMHU B UX aBTOPAMH.

Y4eOHbId Kypc o007ajaeT 3HAYUTEIBHBIM BOCIHTATCIBHBIM  TOTCHIIHATIOM,
KOTOPBIM  peanu3yeTcs Kak d4epe3 y4eOHbIH  MaTepual, CHOCOOCTBYIOLIHIA
(OPMHUPOBAHHIO HAYYHOTO MHPOBO33PEHUS, TaK W 4Yepe3 CHeHUupHUKy Yy4eOHOM
NEATCIILHOCTH,  TPEeOyIOIeH  MPOMOJDKUTEIIBHOH ~ KOHIICHTPAllMd  BHUMAaHWUS,
CaMOCTOSITEIIBHOCTH, aKKYPAaTHOCTH ¥ OTBETCTBEHHOCTH 32 TIOJyYEHHBIA Pe3yJIbTarT.

B ocHOoBe Meromuku oOydeHHs aireOpe M HavajiaM MaTeMaTHYEeCKOrO aHalln3a
JIOKUT JIESATSITbHOCTHBIN MPUHIIAIT 00y UYCHHSI.

B crpykType yueOHOro Kypca «AnreOpa W Havaja MaTEMAaTHYECKOTO aHAJIA3a»
BBIJICTICHBI  CJICIYIOIIHE  COJep)KaTeIbHO-METOMWYeckue  JimHuu:  «UYucma u
BbIUUCIICHUSY, «DyHKIMM u rpadukm», «YpaBHEHHs W HepaBeHCTBa», «Hauana
MaTeMaTHYECKOTO aHalln3ay», «MHOXECTBa U JIOTHKa». Bce OCHOBHBIC COEpKATEIBHO-
METOJUYECKHE JIMHUW H3Y4aroTCs Ha TPOTSKCHWH JBYX JIET OOY4YCHHsI Ha YpPOBHE
cpeaHero oOmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJNHSS IPYr ApPyra W MOCTETICHHO
HACBHIIIAsACh HOBBIMM TEMaMH U pasaenamMu. JlaHHBIM y4eOHBI Kypc SIBISETCS
WHTCTPATUBHBIM, TIOCKOJIbKY OOBEOUHSIET B cede Colep)KaHHe HECKOJIbKUX
MaTEeMaTHYECKUX JIUCIUIUINH, TaKUX Kak ainreOpa, TPUrOHOMETPHs, MaTeMaTHYCCKH
aHaJln3, TCOPUS MHOXECTB, MareMaTHYecKas JIorhka W japyrue. [lo mepe Toro kak
oOyuJarommecs: OBJIaJICBalOT BCE OoJiee NMIMPOKMM MAaTEMATHYECKUM ariapaToM, Y HUX
HOCJIeIOBaTeIbHO  (DOPMHUPYETCSI M COBEPIICHCTBYETCS ~ yMEHHE  CTPOMTH
MaTEeMaTHYECKYIO0 MOJICNIb PEalbHON CHUTYyaIllMd, MPUMEHATh 3HAHHUS, IMOJYYCHHBIC TPH
U3yYCHUH Yy4eOHOro Kypca, JUIS PEIICHUS CaMOCTOSTEIBHO CHOpMYIHPOBAHHON
MaTeMaTHYECKOM 3a/1auH, a 3aTeM UHTEPIPETHPOBATh CBOM OTBET.

ConepxaTenbHO-MeTOAMYEeCKasT JUHUS «UKciaa W BBIYMCICHHS» 3aBepIIaeT
(GopMUPOBaHWE HABBIKOB HCIIOJIb30BAHUS JCHCTBUTEIBHBIX YHCEN, KOTOpPOE OBLIO
HAYaTO HA YPOBHE OCHOBHOTO 0Omiero obpaszoBanus. Ha ypoBHE cpemaHero oOIiero
o0Opa3oBaHusi 0c000€ BHUMaHHE yIEisIeTcs (OPMHUPOBAHHUIO HABBIKOB PAIlMOHAIBHBIX
BBIYUCIICHUM, BKJIFOYAIONIMX B CeOsl UCMOJIb30BAHUE PA3IMYHBIX (POPM 3alKCU YHCIIA,
YMCHHE JeJlaTh TPHKUAKY, BBITOJHATH MPUOIMKEHHBIC BBIYUCIICHUS, OICHUBAThH
YHUCIIOBbIC BBIPAKEHHUS, padoOTaTh ¢ MaTEeMaTHYCCKHMMH KOHCTAaHTaMH. 3HAKOMBIC
00yJaroIIMMCsl MHOYKECTBA HATYpaJIbHBIX, LENbIX, PAl[MOHAIBHBIX U JCHCTBUTEIbHBIX
YHCEN JOTOJTHSIOTCS MHOXKECTBOM KOMILICKCHBIX YHCEN. B KaKIOM M3 3TUX MHOXECTB



paccMaTpUBaIOTCS CBOMCTBEHHbBIE €My crenu(uueckue 3aJaud U ONepaluu: AeJIeHue
HAalleJIo, ONEPUPOBAHME OCTATKAMU HAa MHOXKECTBE LIEJIBIX YHCEN, OCOOBbIE CBOMCTBA
palMOHAIbHBIX M HPPALMOHAIBHBIX YHCEN, apu(METUUYECKHE ONEpaluu, a TaKkKe
W3BJICYCHUE KOpHS HATypajJbHOM CTEIIEHM HAa MHOXKECTBE KOMIUIEKCHBIX YHCEIN.
bmarogaps mocnenoBaTeNbHOMY PACIIMPEHHIO Kpyra HCIOJIB3YEMBIX YHCENI W
3HAKOMCTBY C BO3MOXKHOCTSMHM HMX NIPUMEHEHHUS [UIS PELICHUS pPa3iIudHbIX 3aaad
(GopMupyeTcsi NpenCTaBICHHE O €IUHCTBE MaTEeMAaTUKM KaK HAayku M €€ pojid B
NOCTPOCHUU MOJIENIEH pPeaJbHOr0 MHpa, IIMPOKO HCIONb3YIOTCS O00O0OIIeHHE |
KOHKPETU3ALUS.

JIuans «YpaBHEHUST M HEPABEHCTBA» pEANNU3YETCSd HA TMPOTHKEHUU BCETO
oOy4eHHUs1 Ha ypOBHE CpPEAHEro oOLIero oOpa3oBaHUs, IOCKOJIBKY B KaXJIOM pasfelie
[IporpaMmel TPEAYCMOTPEHO pELICHHWE COOTBETCTBYIOIIMX 3amad. B pesyibrare
oOydaromuecss OBJAJEBAIOT PA3NUYHBIMU METOJAaMH PEIICHUS PpalMOHATIbHBIX,
UppalMOHAIIbHBIX, IIOKA3aTEJIbHBIX, JIOTapU(PMHUUECKUX U TPUTOHOMETPUUECKUX
YPABHEHUH, HEPaBEHCTB M CHUCTEM, a TaKXKe 3a1ad, COJAEpXKallMX I1apaMeTpsl.
[TonydyeHHble yMEHHMS UIMPOKO HCIOJIB3YIOTCS TPH HUCCIENOBaHUM (DYHKUUN C
IIOMOIIBIO IPOU3BOJHON, IPU PELICHUM IPUKIAIHBIX 3a1a4 W 3aa4 Ha HAXOXKICHHE
HauOONbIINX M HAUMEHbIIUX 3HaueHUN (yHkuuu. JlaHHasg copaep)kareibHas JUHUA
BKJIFOUAET B ce0s Takke (OPMUPOBAHUE YMEHHUM BBINONHATH PACUETHI 110 (hopmyaam,
npeoOpa3oBaHusl  PALMOHANBHBIX, HPPALMOHATIBHBIX W  TPUTOHOMETPUUYECKUX
BBIpQXXCHHM, a TaKKe BBIPAXKEHUH, COJAEpKalINX CTErneHU U jorapumel. braronaps
U3YyYEHHI0 aJreOpandyeckoro Marepuayja IPOUCXOIUT JalbHEHIIee pa3BUTHE
AJITOPUTMHUYECKOTO U a0CTPAKTHOI'O MBIIIIEHUS 00y4Yaromuxcsi, OPMUPYIOTCS HaBBIKU
JEAYKTUBHBIX PACCYyXIEHUH, pabdOThl C CHUMBOJIBHBIMH (OpMaMH, MPEACTABICHUS
3aKOHOMEpPHOCTEH ¥ 3aBUCMMOCTEH B BHJEC pPABEHCTB H HEpaBEeHCTB. Anrebpa
npearaeT 3pPpeKTUBHbIE HHCTPYMEHTHI 711 PELIEHHSI IPAKTUYECKUX U €CTECTBEHHO-
HAy4YHBIX 3aJa4, HAIJAIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK S3bIKa HAYKH.

ConepxarenbHo-MeTOMYeCKass JUHUS «DyHKIMM W TpapUKA»  TECHO
NeperIeTaeTCa ¢ JPYTUMH JTUHUSAMHU y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO CMBICTIE
3a1a€T  IOCJIENOBATEIbHOCTh  M3y4YeHUs  Marepuana. l3ydeHue  CTENeHHOH,
NOKa3aTeNbHOM, JIOTapU(PMUUECKOH U TPUTOHOMETPUYECKUX (PYHKLMH, UX CBOMCTB M
rpadukoB, HCHOJb30BaHME (YHKUMN [O7S peHIeHHus 3a7ad U3 JAPYTruX yueOHBIX
IIPEAMETOB U PEATBHOM KNU3HU TECHO CBA3AHO KaK C MATEMATUYECKUM AHAIN30M, TaK U
C pELIEHUEM YpaBHEHUH M HepaBeHCTB. IIpu 3Tom Oonbllloe BHUMaHHUE YIENsIeTCs
(OpMUPOBAHHIO YMEHHUS BbIpakaTb (OpMyJaMH 3aBHCHUMOCTH MEXIY pPa3JIUYHBIMU
BEJIMYMHAMU, UCCIENOBAaTh MOJyYEHHBbIE (PYHKIMH, CTPOUTh HX rpaduku. Matepuan
ATOM COZIEPIKATEIbHON JIMHUN HALIEJIIEH HA Pa3BUTHUE YMEHHUI U HABBIKOB, MO3BOJISAIOIIMNX
BbIpaXKaTh 3aBUCUMOCTM MEXIYy BEJIMYMHAMHU B pa3iIu4HON (QopMe: aHaIUTHUYECKOH,



rpaduueckoii u cnoBecHol. Ero nzydeHnue crnocoOCTBYET pa3BUTHIO allTOPUTMHYECKOTO
MBILUIEHHS, CIOCOOHOCTH K 00OOLIEHUIO U KOHKPETU3alluH, UCTIOIb30BAaHUIO aHAJIOTUH.

CopepxarenpHass suHMS «Hadana MaTeMaTMdyeckoro aHaiau3a» IO3BOJISIET
CYLIECTBEHHO pAaCIIMPUTh KPyr KaK MaTe€MaTW4YeCKHX, TaK W MPUKIATHBIX 3ajad,
JOCTYMHBIX 00YUYaIOLIUMCS, TaK KaK y HUX MOSBIISIETCS BO3MOXKHOCTb CTPOUTD rpauku
CJIOKHBIX (PYHKLMH, ONPEAEATh UX HaOOJbIINE U HAUMEHBIINE 3HAYEHUS], BBIYUCIIATD
wiomaay GUryp u o0bEMbI TeJ, HAXOAUTh CKOPOCTH U YCKOpPEHHMs IpoueccoB. [laHHast
coJiepKaTesIbHAsl JIMHUSI OTKPBIBAET HOBBIE BO3MOXHOCTH MOCTPOCHHSI MATEMATUUECKUX
MOJIeJIE pEAbHbIX CHUTyaluid, T[O3BOJIIET HAXOJIWTh HAWIy4yllee pElIeHUE B
IPUKJIAZAHBIX, B TOM YHUCJIE COLHAIBHO-DKOHOMMYECKHX, 3aJadax. 3HAKOMCTBO C
OCHOBaMH MAaTE€MaTUYECKOr0 aHajlu3a CHOCOOCTBYET pa3BUTHUIO aOCTPAKTHOIO,
(GOopManbHO-JIOTMYECKOTO M KPEAaTUBHOTO MBIIUICHUS, (OPMHUPOBAHUIO YMEHUU
pacno3HaBaTh MPOSBICHUS 3aKOHOB MAaT€MAaTHKUM B HAyKe, TEXHHUKE U HCKYCCTBE.
OOyuaromuecss y3HalOT O BBIJAIOIIMXCS pe3yJbTaTaX, MOJYUYEHHBIX B XOJAE pPa3BUTHSA
MaTEMaTHKHU KaK HayKu, 1 00 UX aBTOpax.

ConeprxkarenbHO-MeTOIMYeCKast TUHUSA «MHOXeCTBa U JIOTUKa» BKJIIIOYAET B CeOs
AJIEMEHTBI TEOPUH MHOXKECTB M MATEMATHYECKOW JIOTUKHU. TeopeTHKO-MHOXKECTBEHHbIE
IIPEICTABIICHNS] INPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTeMaTUKA W IIPEAJIararor
Haubosiee YHMBEpPCAIbHBIM S3bIK, OOBEIMHSIONMI BCE pas3iesibl MaTeMaTUKU U €€
NPWIOKEHUN, OHM CBS3BIBAIOT pa3Hble MAaTEMaTUYECKUE JUCLUUIUIMHBI W HUX
OpUIOKEHUST B eAuHoe 1enoe. [[oaToMy BaKHO JaTh BO3MOXKHOCTH OOydarolemMycs
IIOHMMAaTb  TEOPETHKO-MHOXXECTBEHHBI  SA3BIK  COBPEMEHHOM  MAaTeMaTWKU U
UCIIOJIB30BaTh €ro Uil BBIPAXKEHMSI CBOMX MbICHEH. JpyrMM BakKHBIM INPU3HAKOM
MaTEeMaTHKH KaK HayKH CJeAyeT MPU3HATh CBOMCTBEHHYIO €l CTPOTrOCTb 0OOCHOBAHHIA
U CIEJAOBaHHUE OMNPENEIEHHBIM NPABUIIAM NOCTPOEHUS JT0KA3aTENbCTB. 3HAKOMCTBO C
JJIEMEHTAaMU  MaTEMaTHUYECKOM JIOTUKU CIOCOOCTBYET PAa3BUTHIO  JIOTUYECKOTO
MBILUIEHU OOy4arolUXcsl, MO3BOJSET UM CTPOUTh CBOM PAacCyXJECHHsS Ha OCHOBE
JIOTHYECKHX MPaBUil, POPMHUPYET HABBIKM KPUTHUECKOTO MBIIIJICHHS.

B yueOHOM Kypce «Anrebpa 1 Hauana MaTeMaTHYECKOTO aHaJIN3a» MPUCYTCTBYIOT
OCHOBbl MATE€MaTUYECKOTO MOJEIMPOBAHUS, KOTOpbIE IIPU3BaHbl CIIOCOOCTBOBATH
(OpMUPOBAHNIO HABBIKOB MOCTPOEHUSI MOJEIEN peanbHbIX CUTyalUil, MCCIEAOBAHUS
3TUX MOJENed ¢ TOMOINBIO ammapata anreOpsl M MaTeMaTUYeCKOTO aHaju3a,
UHTEPHPETALNNA TOJYYCHHBIX PE3yibTaToB. Takue 3aqaHus BIUIETEHbI B KaXKAbld W3
pa3fesnoB IpOrpaMMbl, IIOCKOJIBKY BEChb Marepuajl Y4eOHOro Kypca IIHPOKO
UCIIOJIB3YETCSl NIl PELICHHs IPUKIAgHBIX 3axad. llpm  pemeHun peanbHBIX
NPaKTHYECKUX 3a/1a4y 00ydaromuecss pa3BUBAOT Ha0II0AaTeIbHOCTh, YMEHHE HAXOAUTh
3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIIOJIB30BATh AHAIOTHIO, 0000maTh U
KOHKPETU3UPOBaTh NpodsieMy. JledareiabHoCTh M0 (OPMUPOBAHUIO HABBIKOB PEIICHUS



NPUKJIAAHBIX 337a9 OPTraHU3yeTCsS B TPOIECCe M3YYCHHS BCEX TeM Y4eOHOro Kypca
«Anrebpa 1 HayaJla MATeMaTHYECKOTO aHAJIN3ay.

Ha u3ydyenue yueOHOro Kypca «AnreOpa ¥ Hadaja MaTEMaTHYCCKOTO aHAIU3a»
otBoauTcs 272 4daca: B 10 kmacce — 136 4acoB (4 yaca B Heaeno), B 11 kimacce — 136

yacoB (4 Jaca B HEJIENIO).



COJEPKXAHUE OBYUYEHUA
10 KITIACC

YucJia 1 BBIYUCIEHUS

Pammmonansubie uncna. OOBIKHOBEHHBICE W JACCATHYHBIC JPOOH, TMPOICHTHI,
OeckoHeuHbIe TIepuoandeckue apoou. [Ipumenenune apoOeit U MPOIEHTOB JIs PEIICHUS
MPUKJIAIHBIX 33/1a4 U3 PA3IMYHBIX OTPACJICH 3HAHUM U pealbHOU KU3HH.

JleiicTBUTENbHBIE  4YMCla. PalnMoHanbHBIE W UPPALMOHAJIBHBIE  YHCIIA.
ApudmMernueckue onepamnuu ¢ ASHCTBUTEIHHBIMHA YHCIaMA. MOyJTb TEHCTBUTEIIEHOTO
YuciIa 1 ero cBoicTBa. [IpubmmkEHHBIC BEIYUCICHUS, TIPABUIa OKPYTICHUS, TPUKUIKA
Y OLICHKA pe3yJibTaTa BEIYUCICHUI.

Crenens ¢ nensIM okasareneM. bunoMm Herotona. Mcmonbp3oBanue moaxoasiiei
dbopMBl 3amHMCH JACUCTBUTENBHBIX YHCEN [JIsl PEIICHUS TPAKTHYECKUX 3a1ad |
MPEICTABJICHUS JAHHBIX.

Apudmernueckuil KOpeHb HaTYpaIbHON CTETIEHH U €r0 CBOMCTRBA.

CreneHb ¢ palMOHAJIBHBIM IIOKa3aTeleM U €€ CBOMCTBA, CTEHNEHb C
JICUCTBUTEIIBHBIM IOKA3aTEJIEM.

Jlorapudpm uymcnma. CpoiictBa jorapudma. JlecaTuyHsle W HaTypaidbHbBIE
Jorapu@mel.

CuHyC, KOCHHYC, TaHI€HC, KOTAaHIM€HC YHCJIOBOTO aprymeHra. ApKCHUHYC,
APKKOCHHYC U apKTAHT'€HC YMCIIOBOTO apryMEHTa.

YpaBHeHHs U HEPABEHCTBA

ToxxnecTBa U TOXKJIECTBEHHBIE TTpeoOpa3oBaHus. Y paBHEHUE, KOPEHb YPaBHEHHS.
PaBHOCWIIBHBIE ypaBHEHUST W  YpaBHEHUS-CIeACTBUsS. HepaBeHCTBO, pelieHue
HEPABEHCTBA.

OCHOBHbIE METOJbl PEHIEHUS IENbIX W JIPOOHO-pAllMOHATBLHBIX YpPaBHEHUU H
HEPAaBEHCTB. MHOIrOwIeHbl OT OJHOM TMEepeEMEHHOW. JleneHue MHOrowieHa Ha
MHOTO4YJIeH ¢ ocTaTkoM. Teopema bezy. MHorowieHsl ¢ 1eabiMu K03hUImeHTamu.
Teopema Buera.

[IpeoOpa3zoBaHUs YMCIOBBIX BBIPAKEHUN, COIEPKAIIMX CTENIEHN U KOPHH.

HNppaunonanbubie ypaBHEHUs. OCHOBHBIE METOJbI PEIICHUS HPPAUOHATIBHBIX
YPaBHECHUU.

[TokazarenbHble ypaBHEHUsS. (OCHOBHBIE METOJIbI PEIICHUS] IMOKA3aTEJIbHBIX
YPaBHEHHM.

[IpeobpazoBaHKe BRIPAKEHH, COJIEPKAITUX JIOTAaPUPMBI.

Jlorapudmuueckue ypaBHeHHs. OCHOBHBIE METOJbI PEIICHUS JOrapuMUIECKUX
YPaBHEHHM.

OCHOBHBIE TPUTOHOMETPHUUYECKHUE bopMyIIBI. [IpeobpazoBanue
TPUTOHOMETPUYECKUX BBIpAXKECHUI. PellieHne TpPUroHoOMETPUYECKUX YPABHEHU M.



Pemienne cucreM JMHEWHBIX YypaBHEHHMH. Marpuna CUCTEMBI JIMHEWHBIX
ypaBHeHMI. OnpenenuTens MAaTpULbl 2X2, €ro reOMETPUYECKUH CMBICI M CBOWMCTBA,
BBIYMCJIEHUE €r0 3HAYCHMS, NPUMEHEHUE ONPENENIUTENA Uil PELIECHUS CHUCTEMBI
JIMHEMHBIX ypaBHEHUU. PenieHne npuKIIaaHbIX 3a/1a4 ¢ HOMOIIBIO CUCTEMBbI JTMHEUHBIX
ypaBHeHuil. HcciienoBaHne TOCTPOEHHOW MOJENM C TNOMOLIBKD MATpUll W
OIPEICITUTEIICH.

[locTpoeHne MaTreMaTHYECKUX MOJEIEH pealbHOW CHUTYallMd C I[OMOUIBIO
ypaBHEHMM U HepaBeHCTB. [IprMeHeHne ypaBHEHHH W HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a]1a4 1 3a7a4 U3 pa3InuHbIX 00J1acTell HAYKU U PEAIbHOM KU3HU.

DyHKUMH U TPaPuKu

OyHKuMs, crnocodbl 3amaHus  QyHKUMH. B3aumHO oOpaTHble  (YHKIMH.
Komnosunus pynkuuit. I'padux ynkumuu. Snementapabie npeoOpa3zoBaHus rpadukos
byHKITHIA.

OO6usacte ompejaesieHuss U MHOXECTBO 3HaueHUd Qyskiuu. Hymum dyHkimm.
[IpomMexxyTku 3HAKOMOCTOSHCTBA. UETHble M HeuéTHble (QyHKIMH. [lepuogmyeckue
bynknuu. [IpoMexyTKH MOHOTOHHOCTH (YHKOHH. MaKCUMyMbl W MHUHHUMYMBI
dbynknuu. Hanbomnbiee n HaumMeHsbITee 3Ha4eHusT QYHKIIMA HA IPOMEXKYTKE.

Jluneiinasi, KBaJgpaTUYHasT W JAPOOHO-IMHEHHas (QYHKUUU. JIeMEeHTapHOe
UCCJIeIOBAHKUE U MTOCTPOEHUE UX IpaUKOB.

CrenenHast ¢yHKIHMS C HATypaJbHBIM M LEJbIM MoKa3zareraeMm. EE cBoiicTBa u
rpaduk. CBoiicTBa U rpauK KOpHS n-Oi CTENEHU KaK (PYHKIMU OOpATHOW CTENEHU C
HATypaJIbHbIM MOKa3aTEIEM.

[lokazatenbHast W Jnorapudmuueckas (QyHKIMH, HX CBOWCTBA U Tpaduxwu.
Hcnonp3zoBanue rpadukoB GyHKIUHN 1715 peHICHHs YpaBHEHHI.

TpuronomeTpudeckas OKpyKHOCTb, OIIpeIeTICHUEe TPUTOHOMETPHUUECKUX (QyHKIIUH
YUCJIOBOTO apryMEHTa.

@DyHKIIMOHAJIbHBIE 3aBUCMMOCTH B pEalbHBIX Mpolieccax W sgBieHusX. ['paduku
pEealIbHBIX 3aBUCUMOCTEMN.

Hauana MaTeMaTH4eCKOro aHajamn3a

[locnenoBarenbHOCTH, CHOCOOBI  3aJaHusl  MOcCJeAoBaresbHOCTEH. Merton
MaTeMaTU4eCKOW HMHAYKUMU. MOHOTOHHBIE M OTPAaHMYEHHBIE MOCIJIECIOBATEIBHOCTH.
HcTopusi BOSHUKHOBEHHS] MATEMAaTUYECKOTO aHaIN3a Kak aHajin3a 0ECKOHEYHO MaJbIX.

Apudmernueckass M TeoOMETpUUYecKas Mporpeccuu. beckoHeuHo yObIBaromas
reoMmerpuyeckas mnporpeccusa. Cymma OECKOHEYHO YOBIBAlOUIEH TI'€OMETPUUYECKOMN
nporpeccud. JIMHEMHbIM W DKCIOHEHLMAIbHBIA pocT. Hncno €. dopmynia CIOXKHBIX
IIPOLIEHTOB. M cronp30BaHne NMPOrpeCCUN sl PELICHUS PEAbHBIX 3aa4 IPUKIIAIHOTO
Xapaxkrepa.

HenpepbiBHble (yHKIIMM U UX CBOMCTBA. TOUKM pa3pbiBa. ACUMNOTOTHI rpaduKoB
byukiuii. CBoiicTBa (DYHKIIMHA HENPEPHIBHBIX HAa OTpe3ke. MeToa WHTEpBaJOB s



peuieHus HepaBeHCTB. [IpuMeHeHne CBOMCTB HEMpPEpBIBHBIX (YHKIUN U pELIeHUs
3a/1ay.

IlepBast u BTOpass mpousBojHble (QYyHKIMH. OnpeneneHue, reoOMETPUUYECKUM U
¢busnyecKuil CMBIC MPOU3BOIHOMN. Y paBHEHHE KacaTeIbHOM K rpaduky PpyHKIUN.

[TpousBoanbie aneMeHTapHbiX (yHKUMK. [Ipon3BoaHast cymMMbl, IPOU3BEICHUS,
YACTHOTO Y KOMITO3ULIMHU (PYHKIHI.

MHokecTBa H JIOTHKA

MHoxkecTBO, Oolepalui HajJ MHOXKECTBaMHM M MX CBOMCTBa. /luarpammbl Ditnepa—
Benna. [Ipumenenne TeopeTMKO-MHOKECTBEHHOTO anmnapara Juisi ONMCAHUSA PEaJIbHbIX
IPOLIECCOB U SIBJICHUH, IIPU PELICHUHN 33]1a4 U3 IPYTUX y4E€OHBIX PEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MAaT€MaTU4YECKOro OObEKTa, CIIEICTBUE,
JI0Ka3aTEIbCTBO, PABHOCHIIBHBIE YPAaBHEHUS.

11 KIIACC

Yucna 1 BBIYMCIECHUA

Harypanbhubie u nensie uyncina. [[puMeHeHrne npu3HakoB JEIUMOCTH LIEJIBIX YUCET,
HamOobpIui oOmuit aemurens (nanee — HOJl) u HanMenbiniee ob1iee kpatHoe (janee —
HOK), ocrtatkoB mo moaymnto, airoputMa EBKinga nns pemieHus 3aaad B LEJbIX
qyyciax.

Kowmmnekcuble yucia. AnreOpanueckas U TpUTOHOMETpUYecKas (OpMbl 3alUCU
KOMIUIEKCHOTO 4YHcla. ApudMeThdyecKkue oOrnepanuu ¢ KOMIUIEKCHBIMH YHCIaMH.
N300pakeHne KOMIUIEKCHBIX YMCeN Ha KOOpAWHATHOH 1iockoctr. Dopmyna Myaspa.
KopHu n-oii creneHu U3 KOMIUIEKCHOTO 4yncia. [I[puMeHeHrne KOMITJIEKCHBIX YUCEeN I
penieHus: GU3NYECKUX U F€OMETPUUYECKUX 3a]1ay.

YpaBHeHHs U HEPABEHCTBA

CucremMa M COBOKYITHOCTh YPAaBHEHUN M HEPABEHCTB. PABHOCHIIBHBIE CHCTEMBI H
CHUCTEMBI-CIIEICTBHS. PABHOCUIIbHBIE HEPABEHCTBA.

OTt60p KOpHEH TPUTOHOMETPHUUECKUX YpaBHEHHUI c MTOMOUIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PerieHrne TpuroHoMeTpU4eCKUX HEPABEHCTB.

OCHOBHBIE METObI PEIICHUS MTOKA3aTEeNbHBIX U JIOTAPU(PMUUECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIUOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PELICHHUS CHUCTEM U COBOKYIHOCTEH palHUOHAIbHBIX,
UpPpaALMOHATIbHBIX, TIOKA3aTEIbHBIX U TOTAPU(PMUUECKIX YPAaBHEHUH.

YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C IAPAMETPAMU.

[IpuMeHeHne ypaBHEHHI, CUCTEM W HEPABEHCTB K PEIICHUIO MATEMAaTHYECKUX
3a/ad U 3aJa4 U3 Pa3iIMYHbIX 00JlacTell HAYKM W peajbHOM KU3HMU, UHTEpPIpeTanus
IIOJIyYEHHBIX PE3YJIbTATOB.



DyHKIUHN U TPaPUKU

I'papux xomnosuiuu ¢ynknuii. ['eomerpudeckue o0pas3bl ypaBHEHUW U
HEPABEHCTB HA KOOPAMHATHOM IIJIOCKOCTH.

Tpuronometrpudeckue GyHKINH, UX CBOMCTBA U TPaPUKH.

['padmueckue MeTOIbI pelIeHUs] ypaBHEHUN U HepaBeHCTB. [ paduueckrue MeToabl
pelIeHus 3a1a4 ¢ mapaMeTpaMu.

Hcnonb3zoBanne rpadukoB (YyHKIMA [ UCCIEAOBAHMS MPOLECCOB U
3aBHCHUMOCTEH, KOTOpbI€ BO3HHKAIOT MpPU pEHICHUH 3a7Jad U3 JPYruX Y4YeOHBIX
MPEIMETOB U PEAIbHOM KU3HMU.

Havana MaTeMaTH4eCKOro aHajan3a

[IpumeHeHne NPOU3BOJHON K UCCIENOBAHMIO (PYHKIIMH Ha MOHOTOHHOCTh M
sKcTpeMyMbl. HaxoxaeHne HauOONbIIero M HAUMEHBIIErO 3HAYEHH HENpEephIBHOM
(GYHKIMH Ha OTPE3KeE.

[IpuMeHeHne MNpPOW3BOAHOM [ HAXOXKIACHUS HAWIYYIIErO pEIICHHUS B
MPUKJIAIHBIX 3aJa4ax, s ONPEAEIeHUsI CKOPOCTU U YCKOPEHU Mpolecca, 3aJaHHOTO
bopmyoit unu rpadpuKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO TmepBooOpasHbiX. IlepBooOpa3Hbie
arieMeHTapHbIX PyHKIMil. [[paBuiia HaxX0XIEeHUs TEPBOOOPA3HBIX.

HNnterpan. I'eoMeTpuueckuil CMBICH HMHTErpayia. BbelUHUCIEHHE ONMPENCIEHHOTO
uHTerpana no gopmyne Herotona-Jlenouua.

[Tpumenenre uHTETpana A HaAXOXKICHUS TUIOIAJeH MI0oCKuX (Guryp u o0bEMOB
r€OMETPUYECKUX TEN.

[Ipumepbr  pemenudt  auddepeHUaNbHBIX  ypaBHEHHH. MaTeMaTuueckoe
MOJIEJTMPOBAHUE PEATbHBIX MPOLIECCOB C MOMOIIBI0 TU((HEepeHIIMATBHBIX YPaBHEHUI.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA YUEBHOI'O KYPCA «AJI'EBPA
1 HAYAJIA MATEMATUYECKOTI'O AHAJIU3A» (YT JIYBJIEHHBIM YPOBEHD)
HA YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAKIAHCKONW MO3ULKUU OOYYaIOIIErocsi Kak aKTUBHOTO M
OTBETCTBEHHOT'O WIEHA POCCUHCKOro O0IIeCcTBa, MPEJCTABIECHUE O MATEMaTUYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYP, SIBICHUN, TPOLEAYP IPAKIAHCKOTO
oOmiecTBa (BBIOOPHI, OMPOCHL U APYroe), YMEHUE B3aUMOICHCTBOBATH C COIMATIBHBIMU
WHCTUTYTaMH B COOTBETCTBHHU C UX (QYHKUIUSIMHU U HA3HAUCHUEM;

2) IaTPMOTHYECKOI0 BOCIIUTAHUSA:

c(hOPMHUPOBAHHOCTh POCCHUICKON TPAXKIAHCKOW WIACHTUYHOCTH, YBAXKEHUS K
IPOLUIOMY W HACTOSILIEMY POCCHUMCKOW MAaT€MaTHKH, LEHHOCTHOE OTHOIIEHHE K
JOCTUKEHUAM POCCUUCKMX MATEMATUKOB M POCCUHCKOM MAaTE€MATHYECKOW IIKOJIBI,
UCIOJIb30BAHUE ATUX JOCTHKEHUM B IPYTUX HayKaX, TEXHOJIOTUsX, chepax SIKOHOMHUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHHE JIyXOBHBIX IIEHHOCTEM pPOCCHIICKOTO Hapoaa, Cc(HOPMHUPOBAHHOCTH
HPaBCTBEHHOI'O0 CO3HAHUS, STUYECKOIO TOBEJAECHHUS, CBSA3AHHOTO C IPAKTHYECKHUM
MIPUMEHEHUEM JOCTHKEHUW HAYKHM U JEATEIBHOCThIO Y4YEHOrO, OCO3HAHUE JIMYHOIO
BKJIaJ[a B IOCTPOEHHE YCTOWYUBOTO Oy AYILIETO;

4) 3¢TeTHY€eCKOro BOCIIUTAHMUS:

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKJIKOYAsA OCTETUKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, PEIICHUH, PacCyk IACHHM, BOCIPUMUMYHUBOCTb K
MaTEMaTUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB HCKYCCTBA,;

5) pu3u4ecKOro BOCIUTAHMSA:

c(hOpMHUPOBAHHOCTh YMEHHUS NMPUMEHSATh MaTEeMaTHUYECKHWE 3HAHMUS B HMHTEpEcax
310poBOro M 0Oe3omacHOro o0Opas3a KWU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO  (30pOBOE MHTAHHE, COATAHCUPOBAHHBIA PEXHUM 3aHATUH W OTIbIXA,
perynspHas pusnueckasi akTUBHOCTb), (PU3NUECKOE COBEPIICHCTBOBAHUE MPH 3aHATHUAX
CIIOPTUBHO-03/I0POBUTENBHOMN AEATEIbHOCTHIO;

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHUE LEHHOCTU TPYIOJIO0US, UHTEPEC K Pa3TUUHBIM
chepam mpodeccHOHATbHON JESTENIbHOCTH, CBS3aHHBIM C MaTEeMaTHKOM u eé
NPWIOKEHUSIMUA, YMEHHUE COBEpIIATh OCO3HAHHBIA BBHIOOP Oyaymiei npodeccun u
peanu30BbIBaTh COOCTBEHHBIE >KU3HEHHBIE IUIAHBI, TOTOBHOCTbH U CIOCOOHOCTH K
MaTeMaTHYeCKOMY OOpa30BaHHUIO M CaMOOOPa30BaHUIO HA MPOTSHKEHUH BCEH KHU3HMU,
TOTOBHOCTh K AKTUBHOMY YYacCTHIO B PELICHUU MPAKTHYECKHUX 3a/1a4 MAaTeMaTUYECKOU
HaIlPaBJICHHOCTH;



7) IK0JOrn4eCKOro BOCIMTAHMS

c(OPMHUPOBAHHOCTb IKOJOTMYECKON KYJIbTYpbl, IOHUMAaHHE BIUSHUS COLUAIbHO-
HPKOHOMUYECKUX TMPOLIECCOB HAa COCTOSIHME MPUPOJHOM U COLMAIBHOW Cpenpbl,
OCO3HaHHE TJIO0AJIBHOTO XapakKTepa »JKOJOTHMUECKUX MpoOieM, OpHEeHTaluus Ha
NPUMEHEHNE MaTeMaTUYeCKUX 3HAHUM IJs peuieHus 3afad B 00JacTH OKpY’Karolei
Cpelipl, IJAHUPOBAHUE IIOCTYNKOB M OLEHKM HX BO3MOXKHBIX IOCIEACTBUN Jis
OKpYKarollen cpenpl;

8) neHHOCTH HAYYHOI'0 TO3HAHMSA:

c(OpMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU M OOLECTBEHHOM MPAaKTUKH, IOHHMMAaHUE MaTEMaTUYeCKON HayKH Kak
cdepbl YEIOBEYECKOMN AESITENbHOCTH, 3TAllOB €€ Pa3BUTHUS U 3HAUMMOCTHU JJIsl pa3BUTHSA
LIMBUJIM3ALMY, OBJIAJICHUE SA3BIKOM MAaTEMaTUKH M MaTEMaTHYECKON KyJIbTYpOll Kak
CPEICTBOM  IO3HAHMS ~ MHUpPA, TOTOBHOCTh  OCYILIECTBISATH  MPOECKTHYIO U
UCCIIEIOBATENBCKYIO ACSTEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

IMo3naBaTe/ibHbIe YHUBEPCAIbHBIE YUeOHbIE 1eiicTBUS

ba3zoBble J10rnuecKkue AeicTBus:

BBUSIBISITh W XapaKTEpPH30BaTh CYIIECTBEHHBIE MPHU3HAKH MaTEeMaTHUYECKHUX
OOBEKTOB, MOHATHHA, OTHOIICHUHA MEXIy MOHATHAMH, (HOPMYIHPOBATH OMPEICICHUS
MOHSTHH, YCTAHABIIMBATh CYIIECTBCHHBIH TMPHU3HAK KiIacCU(UKAIMKM, OCHOBAHUS [IJIS
00001IEHNS U CPaBHEHUSI, KPUTEPHH ITPOBOJUMOTO aHAIN3a;

BOCTIpUHUMATh, (OPMYJIUPOBATH U TIPEOOPA30BLIBATH CYKICHUS: YTBEPIUTEIbHbIC
U OTpHIIATeIbHbIC, €IMHUYIHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BBISIBIISITh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3M M TIPOTUBOPEYHsS B
dakTtax, MaHHBIX, HAOMIONCHHUSIX W YTBEPKICHUAX, NpeajIaratb KPUTEPUH IS
BBISIBJICHHUS 3aKOHOMEPHOCTEHN M MPOTUBOPEUHH;

JeNaTh BBIBOABI C HCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JEAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKITIOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

MPOBOJUTH CAMOCTOSITEIBHO JIOKA3aTEeIbCTBA MAaTEeMAaTHYECKUX YTBEPKICHUUN
(mpsiMble W OT TPOTHBHOTO), BHICTpAWBATh apryMEHTAIIMIO, MPHUBOIUTH NMPHUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS M BHIBOIBI;

BBEIOMPATH COCO0 pemieHns yueOHOo! 3a1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHwsi, BEHIOMpAaTh HAauOOJee MOAXOISAIINN ¢ YIETOM CaMOCTOSITEIbHO BBIJICICHHBIX
KPUTEPUEB).

Bba3oBble ucciienoBareabcKe 1eHCTBUA:

WCIIOJIb30BaTh BOMPOCHI KaK HCCICNOBATEIbCKANA WHCTPYMEHT TO3HAHUS,
dbopMyIMpOBaTh BOMPOCH], (PUKCUPYIOIIUE MPOTHBOPEUYUE, MPOOIEMYy, YCTaHABIUBATH



UCKOMOE U JaHHOe, (OPMHPOBATH THUIOTE3y, APTyMEHTHUPOBATH CBOKO IO3HIIHIO,
MHEHHE;

IIPOBOJUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIA SKCIEPHUMEHT, WCCICAOBAHHE II0
YCTAaHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4YeCKOTO OOBeKTa, SBJICHHUS, IIpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITY 00bEKTaMHU, SIBJICHUSIMHU, TIPOIIECCAMH,

CaMOCTOSTEIIBHO (OpMYyJIMpOBaTh OOOOIICHWS W BBIBOABI II0 pe3yibTaTam
IIPOBEIEHHOTO HAOJIOICHUS, UCCIASAOBAHMS, OICHUBATh JOCTOBEPHOCTH IOJYYCHHBIX
pE3yNbTaTOB, BHIBOJOB M 00OOIIECHUH;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIPollecca, a TakKe BBIABUTATh
IIPEOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmanmeii:

BBIIBIIAATh JeunuThl WHGOPMAIUHU, MTaHHBIX, HEOOXOMUMBIX [JII OTBETa Ha
BONIPOC U IS PEIICHUS 3a/1a4u;

BBIOMpATh WHGOPMAIMI0 M3 HWCTOYHUKOB Pa3IUYHBIX THIIOB, aHAJIM3UPOBATH,
CHUCTEMATU3MPOBATh W WHTEPIPETUPOBAThL WHGOPMAIUIO Pa3IUYHBIX BUIAOB M (GopM
MIPEICTABIICHNUS,

CTPYKTYPUPOBAaTh HMH(POPMAIUIO, TPEACTABIATh €€ B Pa3IudHbIX (HopMax,
WUTIOCTPUPOBATH TpaUUIECKH;

OIICHUBATh HAJE&KHOCTh MH(POPMAIMK TIO0 CaMOCTOSTEIBHO CHOPMYIHPOBAHHBIM
KPUTEPUSIM.

KoMMyHUKAaTHBHbIE YHHBepcaJIbHbIe yueOHblIe AeiicTBUS

OO0menne:

BOCIIPUHUMATh M (OPMYJIMPOBATH CYXJIEHUS B COOTBETCTBUU C YCIOBUSIMU U
LeIsIMU OOILEHUs, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHS B YCTHBIX U
NUCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 0 X0y peIleHUs 3a/1a4d, KOMMEHTHPOBATh
NOJTyYEHHBIN Pe3yJIbTarT;

B XO0J€ OOCYXAEHMsS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBlI,
npoOseMbl, pemaeMoi 3a/1a4yu, BbICKAa3bIBaTh WUJCH, HAIllEJICHHbIE HA MOMCK pEIleHUs,
COIOCTaBJIATh CBOU CYXICHHMS C CYXACHUSMH JpPYTruX YYacCTHUKOB JHAjora,
oOHapyXHUBaTh Pa3IU4HMe U CXOJCTBO MO3ULIUNA, B KOPPEKTHOU dopMe (HOpMyIUpOBaTh
pa3HorIacHs, CBOM BO3PAKECHUS;

OpPEeACTaBIATh PE3YyJIbTaThl pPEUICHHS 3aJaud, HSKCIEPUMEHTa, HCCIeIOBaHUA,
NpPOEKTa, CaMOCTOSITENBHO BBIOMpaTh (opMaT BBHICTYIUICHHS C Y4Y€TOM 3ajad
NPE3eHTAlUN U OCOOCHHOCTEH ayIUTOPHUH.



PeryasiTuBHbIe YHMBepPcAJIbHbIE YueOHbIE el CTBUSA

Camoopranusanus:

COCTaBJISITh IIJIaH, aJTOPUTM pEeUIeHUsl 3a7auyd, BbIOMpATh CHOCOO pelieHus ¢
y4€TOM HMEIOUINXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN C yI€TOM HOBOW MH(POPMAIIHH.

CaMOKOHTPOJIb, IMOIMOHAJILHBIN HHTEJJIEKT:

BJIAJ€Th HaBBIKAMHU IO3HABATEIBHOM pedIeKCUHM KaK OCO3HAHUS COBEPIIAEMbBIX
JEUCTBUNM W MBICIHUTEIBHBIX TPOIECCOB, WX PE3yJbTaTOB, BIAJACTh CHOCOOaAMU
CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpolecca M pe3ysbTaTa pPEelIeHUS MaTeMaTUYeCKOM
3a/1auu;

NpeABUACTh TPYJHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpU PEUICHUH 3a/1ayH,
BHOCUTh KOPPEKTHBBI B JCSATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITENIHCTB, JAHHBIX,
HallICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE pe3yjbTaTa LEIH M YCIOBUSM, OOBSCHATH MPUYMHBI
JOCTI)KEHUSI WIIM HEJOCTHXKEHHSI Pe3yJbTaTOB JAESTENbHOCTH, HAXOJWUTh OIIMOKY,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eITEJIbHOCTD:

NOHUMAaTh M HCIOJb30BaTh NPEUMYIIECTBA KOMAHIHOM W WHAUBUIYAJIbHON
paboThl MpU pElIeHUH Y4YEOHbIX 3a7ad, MPUHUMAThH 1EIb COBMECTHOW IEATEIBHOCTH,
IUIAHUPOBATh OPraHHU3alMI0 COBMECTHON paboThl, pachpenensTh BHABI padoT,
JIOTOBapUBAThCA, OOCYXKIaThb MpOLECC U pe3ynbraT paldoThl, 0000IIaTh MHEHUS
HECKOJIbKUX JIFOJICH;

y4acTBOBaTh B TpymnmoBbIX ¢dopmax padboTel (00CyXJIeHHs, OOMEH MHEHUH,
«MO3TOBBIE TITYPMbD» U WHBIE), BBHITIOJHATH CBOIO YacTh PabOThl U KOOPAMHUPOBATH
CBOM JEUCTBUA C APYTMMHU WICHAMH KOMaHIbI, OIICHMBATh Ka4eCTBO CBOETO BKJIANa B
001U TPOIYKT MO KPUTEPHUAM, CPOPMYIIMPOBAHHBIM YHYACTHUKAMH B3aUMOJICHCTBUS.

INNPEAMETHBIE PE3YJIBTATBI

K xonmy oOydyenuss B 10 kjaacce o0Oyyaromuics TOMYyYAT CIICIYIONTUE
MPEeIMETHBIC PE3yJIbTATHI IO OTACIBLHBIM TeMaM paboueil mporpaMmbl Y94eOHOTO Kypca
«Anredpa u Hayajla MATEMAaTUYECKOTO aHATTU3a»:

Yucaa 1 BBIYUCICHUA:

CBOOOJTHO OMEPUPOBATH TMOHSATUSMHU: PAIMOHAILHOE YHCIO, OCECKOHEYHAs
nepUONYECcKast IpoOb, MPOIICHTHI, HPPAITMOHAIIBHOE YHCIIO, MHOKECTBA PAIMOHATBHBIX
U ICUCTBUTENBHBIX YUCEIT, MOJIYJIb IEUCTBUTEIILHOIO YUCIIA;

OPUMEHSTH IPOOM U MPOLEHTHI AJIsl pElIeHUs] MPUKIAIHBIX 3a/1a4 U3 PA3TUYHbIX
OTpAaCJIE 3HAHUW U PEAIbHOU KU3HU;

NPUMEHSTh TPUOIDKEHHBIE BBIYUCIICHUSI, TPAaBWJIA OKPYTJICHUS, MPUKHUAKY H
OILICHKY pe3yJIbTaTa BbIYMCICHUN;



CcBOOOHO OMEpPUPOBATH MOHATHEM: CTEIIEHb C LIETBIM MMOKa3aTeNeM, UCTI0Ib30BaTh
HOJIXOJAIIYI0 (OopMy 3alUCH JACUCTBUTEIBHBIX YMCEN AJI PEIICHUs NPAKTUYECKUX
3a/1a4 ¥ IPEJICTABIICHUS JaHHBIX;

CBOOOZHO OMEpUpPOBaTh MNOHATHEM: apu(PMETUYECKUN KOpeHb HaTypadbHON
CTEIICHH;

CBOOOHO ONEPUPOBATH IOHATUEM: CTENEHD C PALIMOHAIBHBIM MIOKAa3aTENIEM;

CBOOOZHO ONEepUpoBaThb MOHATHSAMM: Jorapudm 4yucia, JECATHUUHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOOZIHO OMEpUPOBATh TMOHATUSIMU: CHUHYC, KOCHHYC, TAaHI€HC, KOTAHIECHC
YKCIIOBOIO apTyMEHTA;

ONEpUPOBATh IOHATHUAMM: ApPKCHHYC, APKKOCUHYC M apKTAaHIE€HC YHCJIOBOIO
apryMeHTa.

YpaBHeHHs U HEPABEHCTBA:

CBOOOZHO OIEpUpOBaTh MOHATHSMH: TOXKIECTBO, YPaBHEHHE, HEPAaBEHCTBO,
PABHOCWIIbHBIC YPABHEHUS U yPAaBHEHUS-CIIEICTBHSI, PABHOCUIIbHBIE HEPABEHCTBA,

OPUMEHATh  pPa3YHblE METOAbl pEIICHHA pPALUOHAIBHBIX UM JAPOOHO-
palMOHAJIbHBIX YPABHEHUH, IPUMEHATh METOJ HUHTEPBAJIOB ISl PELLIEHUS HEPABEHCTB;

CBOOOZHO ONEpPUpPOBaTh MOHITUSMHM: MHOTOYJIEH OT OJHON IEepEMEHHOM,
MHOTOYJIEH C LEJIbIMU KO3((ULHMEHTaMU, KOPHU MHOTOYJIEHA, MPUMEHSTH JEJICHHUE
MHOI'OYJIEHa HA MHOTOWIEH C OCTATKOM, TeopeMy be3y u teopemy Buera mis pemenus
3azady;

CcBOOOZIHO ONEpUPOBATh MOHATHUAMM: CUCTEMA JIMHEHWHBIX YpPaBHEHM, MaTpuua,
ONPEIEIUTENIb MATPULBI 2 X 2 U €r0 reOMETPUUYECKHUI CMBICI, UCIIOJIb30BaTh CBOMCTBA
onpenenuTens 2 X 2 g BBIYUCICHHS] €r0 3HAYEHHMsI, IPUMEHATh ONPEIETUTENH IS
pEelIeHNsT CHCTEMBI JIMHEMHBIX YPaBHEHUHM, MOJEIHMPOBATH PEANBbHBIE CHUTYallUU C
IIOMOIIBIO CUCTEMBI JIMHEWHBIX YPAaBHEHMM, MCCIEAOBATh ITOCTPOEHHBIE MOJEIU C
IIOMOILBIO MaTPUL U ONPEIEIUTENIEH, NHTEPIPETUPOBATH NIOJIyYCHHBIM PE3YNIbTAT;

UCIIOJIB30BaTh CBOMCTBA JEHCTBUI ¢ KOPHIMHU ISl MpeoOpa30BaHUs BhIPAKECHUIA;

BBIMOJHATh MPEOOPAa30BaHMUS YHUCIOBBIX BBIPAKEHHUN, COJEPKAIIMX CTENEHU C
palMOHAJIBHBIM [T0OKA3aTeIEM;

UCIIOJIb30BaTh CBOMCTBA JorapudmoB ajisi mnpeoOpa3zoBaHUs JOrapupMUUECKUX
BBIPAXKCHNU;

CBOOOZHO OMEpUpOBaTh TMOHATHUAMH: HpPpPALMOHAIbHBIE, [IOKa3aTelbHbIE U
jgorapu(pMUUECKUe ypaBHEHMs, HAXOIUThb UX PELICHUS C MOMOUIbIO PaBHOCHUIIBHBIX
NIEPEXOA0B WIIN OCYILECTBIIAS IPOBEPKY KOPHEH;

OPUMEHATh OCHOBHBIE TPHUTOHOMETpUUYecKue (opMmyssl st mpeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKECHUN;



CBOOOHO ONEPUPOBATH MOHATHUEM: TPUTOHOMETPUUECKOE ypaBHEHUE, PUMEHSATh
HEOOXOoauMble (QOpPMYJIBl JJIsi PEHIEHHS OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKUX
YpPaBHEHUH;

MOJIEJIMPOBATh PeajbHbIE CUTyallMd Ha SI3bIKE aireOpbl, COCTABISATh BBIPAXKECHHUS,
ypaBHEHUs, HEPABEHCTBA IO YCJIOBMIO 33Jaud, HCCIEAO0BATh MOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM arrapaTa ajareopsl.

DyHKUMH U TpaPuKu:

CBOOOZHO OMNEpUPOBaTh MOHATUSAMU: (GYHKIUS, CIOCOOBI 3anaHusl (YHKIUH,
B3aMMHO OOpaTHbIE (YHKIMH, KOMIO3ULUs (YyHKIUH, rpapuK (QyHKINHU, BBHIIOIHSITDH
aJieMeHTapHbIe Tpeodpa3oBaHus rpa@uKoB PyHKIINIA;

CBOOOZHO OINEpPUpPOBaTh MOHATUSAMHU: OO0JACTh ONPEAENEHUS U MHOXKECTBO
3HaYeHUH PyHKUNU, HYTU QYHKIIHH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOZHO  OMEpUpPOBaTh MOHATUSAMU: UETHBIE M HEUYETHBIE  (YHKIUH,
nepuoanyYeckre (QYHKIUH, HTPOMEXKYTKM MOHOTOHHOCTH (PYHKIMH, MaKCUMYyMbl U
MUHUMYMbl (yHKUMH, HauOoJiblllee W HAUMEHbLIEE 3HAueHUE (QYHKUMH Ha
POMEXKYTKE;

CBOOOZHO OMEpUPOBATH MOHATHSAMU: CTENEHHas (YHKIUS C HATypaJbHbIM U
LEJbIM TOKa3aTesneM, IpaduK CTENeHHONM (QYHKIUMM C HaTypaJbHbIM M LEJIbIM
nokazateneM, rpaduk KOpHS n-Ooi CTENEeHM Kak (yHKUMH OOpaTHOM CTENEHU C
HaATYpaJIbHBIM MOKa3aTeleM;

ONEpUPOBATh TMOHATUSIMU: JIMHEHHAs, KBaApaTHUHas H JAPOOHO-IMHEHHas
(YHKIMH, BBIIOJIHATH 3JIEMEHTAPHOE UCCIEI0BAHUE U IOCTPOEHHUE UX IPAPUKOB;

CBOOOZHO ONEpUPOBATH MMOHATHSAMH: IIOKa3aTelbHAas M JIorapupmuueckas
GyHKIIMM, WX CBOMCTBA W TpadUKH, HCHOIB30BaTh HMX TrpapuKd A pEIICHUs
YPaBHEHH;

CBOOOZIHO  ONEpUpPOBaTh MOHATUSIMM: TPUTOHOMETpPUYECKAs  OKPYKHOCTb,
OIpeieIeHuEe TPUTOHOMETPUUECKUX (DYHKIIMI YUCIOBOIO apryMeEHTa;

UCTIOJIB30BaTh TpapuKu (PYHKIHMM U1 UCCIIETIOBAaHUS MPOLIECCOB M 3aBUCUMOCTEM
OpU PEIIeHUH 3a7ad U3 APYTUX y4eOHBIX MPEIMETOB U PEaTbHOM KU3HHU, BBIPAXKATb
(opMysiaMu 3aBUCUMOCTH MEKAY BEIMUNHAMU;

Hauyana maTeMaTH4eCKOr0 aHAJIM3A:

CBOOOZHO OMEpUPOBaTh MOHATUSIMH: apupMeTHUYecKass U TeoMeTpuuecKas
nporpeccusi, OECKOHEYHO YOBIBalOIIasi TeOMEeTpUYecKas MPOTPecCHsi, JIMHEHHBIH U
HKCIOHEHLIMAIBHBIA POCT, (pOpMysa CIOXKHBIX HPOLEHTOB, UMETh MPEJCTABICHUE O
KOHCTAHTE;

UCTIONB30BaTh MPOTPECCHM JUIsl PEIICHHs pealbHbIX 3aJa4 MPHUKIAJIHOTO
XapakTepa;



CBOOOZHO OMEpPUPOBATh MOHITHSIMH: IOCIEIOBATEIbHOCTh, CIIOCOOBI 3aJaHUs
II0CJIEIOBATEIBHOCTEW, MOHOTOHHBIE M OTPAHMYEHHBIE IIOCIIEI0BATEIBHOCTH, IOHUMATh
OCHOBBI 3ap0>K/ICHUSI MaTEMaTUYECKOT0 aHAJIN3a KaK aHaJIn3a OECKOHEUHO MaJIbIX;

CcBOOOZHO OMEpUPOBATh MOHATUSMHU: HETPEpbIBHbIE (DYHKIMU, TOYKH pa3pbiBa
rpaduka QyHKINH, aCUMOTOTHI Ipaduka QyHKINH;

CBOOOZHO ONEpUpOBaTh MOHATHEM: (YHKLMSA, HENpepblBHAas Ha OTpPE3KE,
IPUMEHATH CBOICTBA HEMIPEPHIBHBIX (QYHKIUH JU1s1 peLIeHUs 3a/1a4;

CBOOOZIHO OMEpUPOBATH MOHATHSMU: TMEpBasi U BTOpas MPOU3BOAHBIC (YHKIUH,
KacaTenbHas K rpaQuKy QpyHKINU;

BBIYKCIIATH POU3BOJHBIE CYMMBI, IIPOU3BEICHNUS, YACTHOTO U KOMIIO3ULIUU JIBYX
(YHKIMI, 3HaTh IPOU3BOJHBIE FIIEMEHTAPHBIX (PYHKIINIA;

UCTIOJIb30BaTh T€OMETPUUYECKUN U PU3NUECKUI CMBICT MPOU3BOAHOM ISl PEILICHUS
3az1ad.

MHoxecTBa U JIOTHKA:

CBOOOHO ONEPUPOBATH MOHATUSMHU: MHOKECTBO, ONIEPALIMU HAaJl MHO)KECTBAMU;

WCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIM aImapar sl ONHUCAHUSA PEAIbHBIX
IPOLIECCOB U SIBJICHUH, P PEIICHUHN 3a]1a4 U3 IPYTUX yUeOHBIX MPEIMETOB;

CBOOOZHO ONEpUPOBATH MOHATUSAMU: ONpPEIEICHHE, TEOpeMa, YypaBHEHUE-
CJIEJICTBUE, CBOWCTBO MAaT€MaTHYECKOr0 OOBEKTa, JOKAa3aTEJbCTBO, PAaBHOCHIIbHBIE
YPaBHEHMS U HEPABEHCTBA.

K konity o0yuenus 811 kiacce 00y4aromunics MOIy4YUT CIETYIOIINE PEAMETHbIE
pe3yJIbTaThl 10 OTAEIbHBIM TeMaM pabouell mporpaMMbl y4eOHOro Kypca «Anredpa u
HayaJla MaTeMaTHYECKOT0 aHAIIN3a»:

Yucsia ¥ BIYMCICHHSA:

CBOOOZHO OMEpUPOBaATh MOHATHAMH: HAaTypalbHOE M LEJIO€ YMCIO, MHOXECTBA
HATYpaJIbHBIX U LIEJIBIX YUCEN, UCIIOJIb30BaTh IPU3HAKK JEIUMOCTH Lienbix yncen, HO/
n HOK HarypasibHBIX 4ncen A peuieHus 3a1ad, IPUMEHATh alroput™ EBkinaa;

cBOOOIHO ONEPUPOBATH MOHATHEM OCTATKa MO MOAYJIIO, 3aITUCHIBATH HATypaIbHbIE
YHUCJIa B PA3JIMYHBIX NO3ULIUOHHBIX CUCTEMAX CUUCIICHNS,

CBOOOZHO ONEpUPOBAaTh MOHATUSIMH: KOMIUIEKCHOE YMCIO U MHOXKECTBO
KOMIUIEKCHBIX YHCEN, IPEJICTaBIsATh KOMIUIEKCHBIE 4YHUCIAa B ainreOpanyeckol Hu
TPUTOHOMETPHUUYECKON (opMe, BBIMOIHATH aApUPMETHUECKHUE OINepaluy ¢ HUMH U
n300paxaTh Ha KOOPAMHATHOMN MIIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:

CBOOOZHO ONEpUPOBaTh NOHATHUAMM: HpPpPALMOHAJIBHBIE, IIOKa3aTelIbHbIE U
JorapuMuyecKkre HEpPaBEHCTBA, HAXOIUTh MX PEIICHUS C MOMOIIbIO PABHOCHUIBHBIX
IIEPEXO0/IOB;

OCYILIECTBIISATH OTOOP KOPHEN IPU PEIIEHUU TPUTOHOMETPUUECKOTO YPAaBHEHNUS;



CBOOOZHO  OMEpPUpPOBaTH  IMOHSATHEM  TPUTOHOMETPUUYECKOE  HEPABEHCTBO,
OPUMEHATh  HeoOXoaumble  (GopMysibl  JUIsl  PELIEHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKHUX HEPABEHCTB;

CBOOOZHO OMEpUPOBATh MOHATHUAMM: CHCTEMAa U COBOKYIMHOCTb ypaBHEHUU U
HEPaBEHCTB, PABHOCWUJIbHBIE CHUCTEMBI M CHCTEMBI-CIEACTBHS, HAXOJUTh PEIICHUS
CUCTEMBl M COBOKYIHOCTEH palMOHAIBHBIX, HpPPalMOHAIbHBIX, IOKA3aTElIbHBIX HU
Jorapu(pMUUECKUX YPAaBHEHUN U HEPABEHCTB;

pelaTth panroHaibHbIE, UPpAllMOHATIbHBIC, MTOKA3aTeIbHbIE, JorapuGMUIECKUe U
TPUTOHOMETPHUUYECKUE YPAaBHEHUS M HEPABEHCTBA, COACPKAIINE MOy U TapaMeTphI;

OPUMEHATh TpapuuecKue METOAbl JJsl PEIICHUS YPAaBHEHUM M HEPAaBEHCTB, a
TaKXKe 3a7a4 C IapaMeTpaMu;

MOJIEJIMPOBATh PeabHbIE CUTyallMH Ha SI3bIKE aireOpbl, COCTABISATh BBIPAXKECHHUS,
YpaBHEHHUS, HEPaBEHCTBA W HUX CHUCTEMbl [0 YCIOBUIO 3aJaud, HCCIEI0BaTh
IOCTPOCHHBIE MOJEIN C HCIIOJIB30BAHMEM ammnapara ajireOpbl, MHTEPIPETHPOBATH
HOJIyYEHHBIN Pe3yJIbTaT.

DOyHKuMU ¥ rpapuKku:

CTpOUTh TpadUKU KOMIIO3ULIMK (PYHKIUA C TOMOIIBIO BIEMEHTApHOTO
UCCJIEIOBAHMSI U CBOMCTB KOMITO3ULIMU ABYX (YHKIIHIA;

CTPOUTh I'€OMETpUUYECKHe OOpa3bl YpaBHEHUH M HEPABEHCTB Ha KOOPAMHATHOM
IUIOCKOCTH;

CcBOOOIHO ONEPUPOBATH MOHATUSAMU: TPpa(UKH TPUTOHOMETPHUECKUX (PYHKITHIA;

OPUMEHATh (PYHKLUU AJI1 MOJEIUPOBAHUS U UCCIIEI0BAHUS PEaIbHBIX MPOLIECCOB.

Hauyana maTeMaTH4eCKOr0 aHAJIM3A:

UCTIOJIb30BaTh MPOU3BOJIHYIO JUISI MCCIEAOBaHUA (YHKIIMM HAa MOHOTOHHOCTH U
KCTPEMYMBI;

HaXOAWTh HauOOJblllee M HAaWMEHbIIEE 3HAUEHUS (PYHKIMM HENpEephIBHOW Ha
OTpE3KE;

UCTIONB30BaTh MPOM3BOJHYIO JJS HAXOXKACHUS HAWIy4llIero peHIeHus B
NPUKIIATHBIX, B TOM YHUCJIE COLIMAIbHO-)KOHOMHYECKUX, 3aJadax, JJIS OIMpeIeieHHs
CKOPOCTH M YCKOPEHUS IpoLecca, 3aJaHHOr0 GopMyJIoi WK rpaguKom;

CcBOOOZIHO ONEpUPOBATh MOHATHUAMHU: MEepBOOOpa3Hasi, ONPENENIEHHBIM MHTErpal,
HaXOAWThb TMEPBOOOpaA3HbIE JIEMEHTAPHBIX (YHKUMHA M BBIYUCIATH MHTErpaj IIo
¢dopmyne Hetorona-JleitOnuna;

HaXOAMTH IIOLIAAN IJIOCKUX (QUTYp U OOBEMBI TEJ C MOMOIBIO UHTETPAJIa;

UMETh MPEACTABICHUE O MATEMaTUYECKOM MOJEIMPOBAaHMM HA IpUMEpe
cocTaBlieHus nuPepeHIInanbHbIX YPaBHEHHUIA;

pemiate MPUKIAJAHbIE 3aJayd, B TOM YHUCJE COLMUATbHO-IKOHOMUYECKOTO U
(u3NYECKOro XapaKkTepa, CpeICTBAMU MAaTEMAaTUYECKOT0 aHAIN3a.



TEMATHUYECKOE IINTAHUPOBAHUE

11 KJIACC
Ne HaumenoBaHuepasaejioB u Komuecreouacos
n/n TeMIIpOrpaMMbl Bcero | KoHTpoubHBIEpaOOTHI gpaKanecm{epaﬁ
1 HCCJIC,Z[OB&HI:IG GYHKIUH ¢ TOMOIIBIO 2 1
MIPOU3BOIHOM
2 [TepBooOpasHas 1 HHTETpa 12 1
I'paduku TpUrOHOMETPHUECKUX
3 ¢dbyukumii. TpuroHoMeTpuiecKre 14 1
HEpaBEHCTBA
4 WppanmonanbHele, NoKa3aTeabHbIE U 24 |
norapudMuuecKre HepaBeHCTBA
KommexkcHbieuncia 10 1
6 HarypanbHble 1 nenbieuncia 10 1
Cucrembl palliOHaIbHbIX,
7 HMppalMOHAIIbHBIX MTOKA3aTEIbHBIX U 12 1
JorapupMUUECcKUX ypaBHEHUIN
8 3agayu ¢ mapaMeTpamu 16 1
9 [ToBTOpEHME, 0606H1eHvHe, 16 )
CUCTEMaTHU3alUsI3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 136 10 0
I[MPOT'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE
11 KITACC

Ne
n/n

Temaypoka

KoanuecTBouacos

Bcero

KonTpoabHbIepadoThI

Ipax

[IpumeneHre Mpou3BOAHON K UCCIICTOBAHUIO (DyHKITHA
Ha MOHOTOHHOCTB U O9KCTPEMYMBbI

[IpumeneHre Mpou3BOAHOM K UCCIICTOBAHUIO (DyHKITHMA
Ha MOHOTOHHOCTb U SKCTPEMYMBI

[IpumeHeHne Mpou3BOAHON K UCCIIEIOBAHUIO (DyHKITHMA
Ha MOHOTOHHOCTb U SKCTPEMYMBI

[IpumeneHne NpOU3BOIHON K UCCIEAOBAHHIO (DYHKITHIA
Ha MOHOTOHHOCTb Y 3KCTPEMYMBI

[IpumeneHne NpoOU3BOTHON K UCCIEAOBAHHIO (DYHKITHIA
Ha MOHOTOHHOCTb U 3KCTPEMYMBI

[IpumeHeHne Mpou3BOAHON K UCCIIEIOBAHUIO (DyHKITHMA
Ha MOHOTOHHOCTb U IKCTPEMYMBI

Haxoxnenne HanOonb1Iero ¥ HAMMEHBIIETO 3HAYCHHUS
HENpepbIBHON (QYHKIIUU HA OTPE3Ke

Haxoxnenne HanOonbIIero ¥ HAMMEHBIIETO 3HAYCHUS
HENpepbIBHON (QYHKIIUU HA OTPE3Ke

Haxoxxnenne HanOoIbIIero ¥ HAMMEHBIIETO 3HAUCHHS
HETPephIBHON (PYHKIIMU HA OTPE3KE

10

Haxoxxnenne HanOoIbIIero ¥ HAMMEHBIIETO 3HAYCHHS
HETPEphIBHON (PYHKIIMU HA OTPE3KE

11

HaxoxneHnue HanOonbIIero 1 HAMMEHBIIETO 3HAYCHUS
HENpepbIBHON (QYHKIIUU HAa OTPE3Ke




HaxomneHHe HauOOIBIIEro U HAMMEHBIIIETO 3HAUCHUS

12 HENpepbIBHON (QYHKIIUU HAa OTPE3Ke

13 [IprMeHeHre Mpon3BOAHON ISl HAXOXKICHUS
HaWIy4dlIero peeHys B IPUKIaAHbIX 3a1a4ax

14 [IprumeHeHne npoOU3BOIHOM ISl HAXO0KIACHUS
HAWJIYYIIEro PelieHus B IPUKIAJAHBIX 3aa4ax
[IpumeHeHne npou3BOIHOM ISl ONIPEACIICHUS

15 CKOPOCTH U YCKOPEHHS Ipoliecca, 3aIaHHOTO
dopmyoit unu rpadgukom
[IprMeHeHre Mpou3BOAHOM AJIs OTIPEACTICHUS

16 CKOpPOCTHU U YCKOPEHHS TIpoIiecca, 3aaHHOTO
dopmyoit unu rpadukom

17 Kommnosunusadyakmmit

18 Kommnozunusadyakmmit

19 Kommnozurusipyskimit

20 I'eomerprueckue oO6pa3bl ypaBHEHUN Ha KOOPAMHATHON
MJIOCKOCTH

)1 ['eomerpuyeckue 0Opa3bl ypaBHEHUN Ha KOOPIMHATHON
IJIOCKOCTH

” KonTtponbsnas pabora: "UccnenoBanue GyHKINN ¢
MOMONIBIO TPOU3BOTHON"

23 [TepBooOpa3Has, 0CHOBHOECBOHCTBONIEPBOOOPA3HBIX

24 [TepBooOpasubie aneMeHTapHbIX QyHKIMA. [IpaBuna
HAaXOXKICHHUS TIEPBOOOPA3HBIX

’5 [TepBooOpasnbie aeMeHTapHbIX GyHKIUH. [IpaBuna
HaXO0XJIEHUs IEPBOOOPA3HBIX

26 Nurerpan. ['eoMeTpruieCcKUIICMBICIUHTETpaIa




Brruncnenme onpenenéHHOro HHTerpaia mno gopmyse

27 .
Herorona-Jleiibuuia

73 Brruncnenue onpenenéHHOro HHTerpaa no gopmyse
Hgerorona-JleiiOuuia

29 [IpuMeHeHne uHTErpaa Ui HaX0XKACHUS IUIoIAnei
IUIOCKUX (QUTYp

30 [Tpumenenne uHTErpaNa 11 HAXOXKACHUS 00BEMOB
TEOMETPUUECKUX TET

31 [Tpumepsipemenuiinnd GepeHnnanTb,HbBIXypaBHCHUN

32 [Tpumepsipemenuiinnd GepeHnnanT,HbIXypaBHCHUN
MaremaTHueckoe MOJENUPOBAHUE PEAJIBHBIX

33 IPOIIECCOB € TOMOIIBIO AU hepeHInaNIbHBIX
ypaBHEHUH

34 Konrponsnas padora: "[lepooOpasnas u uarerpan”

35 Tpuronomerpuueckue GyHKIIUN, UX CBOMCTBA U
rpaduku

36 Tpuronomerpuueckune GyHKIIUN, UX CBOMCTBA U
rpaduku

37 Tpuronomerpuueckune GyHKIIUN, UX CBOMCTBA U
rpaduku

33 Tpuronomerpuueckre GyHKINHU, UX CBOHCTBA U
rpaduku

39 Tpuronomerpuueckre GyHKINHU, UX CBOHCTBA U
rpaduku

40 OT160p KOpHEHN TPUTOHOMETPUUYECKUX YPABHEHUH C
MOMOILBIO TPUTOHOMETPUYECKON OKPYKHOCTH

41 OT60p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUN C




MOMOIIbIO TPUTOHOMETPUUYECKON OKPYKHOCTHU

OT100p KOpHEH TPUTOHOMETPUUECKUX YPAaBHEHUH C

42 IIOMOLIBI0 TPUTOHOMETPUYECKOU OKPYKHOCTH !

43 OT100p KOpHEH TPUTOHOMETPUUECKUX YPAaBHEHUH C 1
MIOMOIIbIO TPUTOHOMETPUYECKON OKPYKHOCTHU

44 PemieHneTpUroHOMETPUYECKUXHEPABEHCTB 1

45 PenieHneTpuroHoMeTpUYECKMXHEPABEHCTB 1

46 PenieHneTpuroHoMeTpUYECKMXHEPABEHCTB 1

47 PemieHneTpUroHOMETPUYECKUXHEPABEHCTB 1

43 Kontponsnas padora: "I'paduku TpUroHOMETPUIECKUX |
¢ynkuunii. TpuronomMeTpuyecKMeHepaBeHCTBA"

49 OcHOBHBIE METOBI PEIIECHUS TTOKA3aTEIBHBIX |
HEPABCHCTB

50 OcHOBHBIE METOBI PEIIECHUS TTOKA3aTEIBHBIX |
HEPABCHCTB

51 OcCHOBHBIE METO/IBI PEILIEHUS TIOKA3aTEIbHbIX 1
HEPABEHCTB

57 OcCHOBHBIE METO/IBI PEILIEHUS TIOKA3aTEIbHbIX 1
HEPABEHCTB

53 OCHOBHBIE METO/IbI pEIICHUS JTOrapu(PMUIECKUX !
HEPABEHCTB

54 OCHOBHBIE METO/IbI pEIIEHUS JOrapu(pMUIECKUX |
HEPABCHCTB

55 OCHOBHBIE METO/IbI pEIIECHUS JOrapuPMUIECKUX |
HEPABCHCTB

56 OCHOBHBIE METO/IbI pEIICHUS JTOrapu(PMUIECKUX 1

HEPaBEHCTB




OCHOBHBIE METO/IbI PEILICHUS] UPPAIIOHATBHBIX

57
HEPABEHCTB

58 OCHOBHBIE METO/IbI PEIICHUS] UpPAIIIOHATBHBIX
HEPABEHCTB

59 OCHOBHBIE METO/IbI PEIICHUST UPPAITMIOHATHHBIX
HEPABCHCTB

60 OCHOBHBIE METO/IbI PEIICHUST UPPAITMIOHATHHBIX
HEPABCHCTB

61 ['padmyeckue METOABI pelIeHHs] UPPALIMOHATBHBIX
ypaBHEHUH

2 ['padmyeckue MeTOABI pelIeHHs] UPPALIMOHATBHBIX
ypaBHEHUH

63 I'paduyeckue MeTOBI pemIeHus TOKa3aTeIbHBIX
ypaBHEHUH

64 I'paduyeckue MeTOBI pemIeHus TOKa3aTeIbHBIX
HEPABCHCTB

65 I'paduueckue MeTO Bl peLICHUS JTOTapHPMHUUECKIX
ypaBHEHUH

66 ['padpraeckue MeToIbI penIeHus JorapuhMHUIECKIX
HEPABEHCTB

67 ['padpraeckue MeToIbI peneHus JorapuhMHUIECKIX
HEPABEHCTB

68 I'paduyeckue MeTOBI pemIeHUs TOKa3aTENbHBIX U
norapu(p)MHUUECKUX YpaBHEHHMA

69 I'paduyeckue MeTOBI pemIeHus TOKa3aTeNbHBIX U
norapu(pMHYECKUX YpaBHEHHHA

70 I'padmuueckue MeTOBI pemIeHus TOKa3aTeIbHBIX U




Jgorapu(MUYECKUX HEPABEHCTB

I'padmueckue MeToIbl pereHHus MoKa3aTeIbHbIX U

7 JOrapu(pMHUUECKUX HEPABEHCTB

7 KonrtponsHas padora: "MppanuoHanbHeie,
NOKa3aTesbHbIe U JorapudMudyeckre HepaBeHCTBa"
KommnekcHele uncna. AnreOpandeckas v

73 TpUrOHOMETpUYecKast (HOPMBI 3aIUCH KOMIUIEKCHOTO
yucia
KomrmiekcHpie uncna. Anredpandeckast 1

74 TPUTOHOMETpHUYECKast (HOPMBI 3aITUCH KOMITJICKCHOTO
4yucIa

75 Apudmernueckne onepanum ¢ KOMILIEKCHbIMU
YHUCIIaMU

76 Apudmernueckne onepanum ¢ KOMILIEKCHbIMU
YHUCIIaMU

77 N300pakeHne KOMIUIEKCHBIX YUCel Ha KOOPAUHATHON
IUIOCKOCTH

73 N300paskeHne KOMIUIEKCHBIX YUCel Ha KOOPAUHATHON
IUIOCKOCTH

79 ®opmyna Myaspa. KopHu n-oii ctenenu u3
KOMIUIEKCHOTO YHCJIa

20 ®opmyna Myaspa. KopHu n-oii ctenenu u3
KOMIUIEKCHOTO YHCIIa

21 [IpumeHeHre KOMIUIEKCHBIX YACEN ISl pELICHMS
(U3NUECKUX U TEOMETPUUYECKHUX 3a1a4

82 KonrponsHnaspabota: "KomriekcHbieuncna"

83 Harypaibnsle u nemnsieuncia




84

HatypanbHble u neibleyncia

85 [IpuMeHeHre IPU3HAKOB JEIMMOCTH LIEIIbIX YUCEN

86 [IpuMeHeHre IPU3HAKOB JEIMMOCTH LIEIIbIX YUCEN

%7 [IpumeHeHre MPU3HAKOB ACITUMOCTH LEIbIX YHCE:
HOJ/l u HOK

28 [IpumeHeHre NPU3HAKOB ACITUMOCTH LEIbIX YUCE:
HO/l n HOK

29 [IpumeHeHne MPU3HAKOB ACIIUMOCTH LEIbIX YHCE:
OCTaTKH IO MOJYJIIO

90 [IpuMeHeHne NpU3HAKOB AEIUMOCTHU LETbIX YUCE:
OCTaTKHU MO MOJYJIIO
[IpuMeHeHne NpU3HAKOB AEIUMOCTHU LEIbIX YUCE:

91 anroput™ EBKiMIA 11 pelieHus 3a/1a4 B LEJbIX
yuciaax

92 KonTtposnbnas padora: "Teopwust nenbix yncen"

93 CucreMa ¥ COBOKYITHOCTb YpaBHEHU. PaBHOCHUITbHBIE
CHUCTEMBI U CUCTEMBI-CJIEICTBUS

94 CucreMa ¥ COBOKYITHOCTb YpaBHEHU. PaBHOCHUIIbHBIE
CHUCTEMBI U CUCTEMBI-CJIEICTBUS

95 OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U COBOKYITHOCTEN
palMOHATBHBIX YpaBHEHUHN

96 OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U COBOKYITHOCTEN
UPpALMOHATIBHBIX YPaBHEHUN

97 OCHOBHBIE METO/IbI PEIICHUS CUCTEM M COBOKYITHOCTEM
MIOKAa3aTeJIbHbIX YPAaBHEHUI

08 OCHOBHBIE METO/IbI PEIICHUSI CUCTEM M COBOKYITHOCTEM

MOKa3aTeNbHbIX YPaBHEHUN




OCHOBHBIE METO/IbI PEIICHUSI CUCTEM M COBOKYITHOCTEM

99 jorapu(pMUYECKUX YpaBHEHHM

100 OCHOBHBIE METO/IbI PEIICHUSI CUCTEM M COBOKYITHOCTEM
Jgorapu(pMUYECKUX YpaBHEHHM
[IpuMeHeHne cucTeM K pelIeHruI0 MaTeEMaTHYECKUX

101 3a/1a4 U 3aJ1a4 U3 pa3IuIHbIX 00J1acTe HAyKH U
peanbHOM KU3HU, HHTEPIPETALUS TOTYYEHHBIX
pe3yabTaToOB
[IpuMeHeHne cucTeM K pelIeHuI0 MaTeEMaTHYECKUX

102 3a/1a4 ¥ 3a/1a4 U3 pa3IuIHbIX 00J1acTe HAyKH U
peanbHOM KU3HU, HHTEPIPETALUS TOTYYEHHBIX
pe3yabTaToOB
[IpuMeHeHre HEPAaBEHCTB K PEIICHUIO0 MAaTEMAaTUYECKHUX

103 3a/1a4 U 3a]1a4 U3 Pa3IUIHbIX 00J1acTe HAyKU U
peanbHOM KU3HU, HHTEPIPETALUS TOTYYEHHBIX
pe3yabTaToOB
KonTtponbsHas padota: "CucTeMbl palinOHAIbHBIX,

104 HPPAIMOHATFHBIX MMOKA3aTEIbHBIX U JIOTaPU(PMUUECKUX
ypaBHeHuUi"

105 PanmonansHbIeypaBHEHUS € TapaMeTpamMu

106 PanmonansHbIEHEpABEHCTBA C MapaMeTpaMu

107 PanyoHanbHbIECUCTEMBI € ITapaMeTpaMu

108 UppanmonanbHbie ypaBHEHUs, HEPABEHCTBA C
napameTpamu

109 NppanmoHanbHbIECUCTEMBI C TApaMETPAMU

110 [TokazarenbHbIE YpaBHEHHS, HEPABEHCTBA C

napameTpamu




111

[TokxazaTenbHBIECUCTEMBI C TApaMETPaMU

Jlorapugmuueckue ypaBHEHHsI, HEPaBEHCTBA C

112 1
napaMmeTpamu

113 JlorapumMuUECKUECHCTEMBI C TapaMeTpaMu 1

114 TpuroHomeTpuuecKUEypaBHEHUS C IIapaMETPaMHU 1

115 TpuroHoMeTpu4eCKHMEHEPABEHCTBA C MapamMeTpaMu 1

116 TpUTrOHOMETPUYECKUECUCTEMBI C MapaMeTpaMHU 1
[TocTpoenue u uccieq0BaHIEe MaTEMATHIECKIX

117 MOJEJICH PeaIbHBIX CUTYALMi C IIOMOLIbIO0 YPABHEHUN 1
C mapaMeTpaMu
[TocTpoenue u uccieq0BaHIEe MaTEMATHUYECKIX

118 MOJEJIEH PEaIbHBIX CUTYALMH C IIOMOLIbIO CUCTEM 1
YPaBHEHUH ¢ ITapameTpamu
[TocTpoeHue u rccneaoBaHne MaTeMaTHYECKUX

119 MOJIEJIEN pealbHbIX CUTyallui ¢ MOMOIIBIO CUCTEM 1
YPaBHEHUH ¢ ITapameTpamu

120 KonTtponbshas padora: "3agauu ¢ mapamerpamu' 1

121 [ToBTOpeHme, 0000IIeHNE, CUCTEMATHU3AIIHS 3HAHUMN: 1
"VpaBHeHns"

122 [ToBTOpenue, 06001IeHNE, CHCTEeMAaTH3allns 3HAHUH: 1
"VpaBuenus"

123 [ToBTOpeHnue, 06001IeHNE, CHCTEeMAaTH3allns 3HAHUH: 1
"VpaBHenus. CucteMblypaBHEHUI"

124 [ToBTOpeHmEe, 0000IIEHNE, CUCTEMATHU3AIIHS 3HAHUMN: !
"Hepasencrna"

125 [ToBTOpeHme, 0000IIEHNE, CUCTEMATHU3AIIHS 3HAHUMN: !

"Hepasenctna"




[ToBTOpeHme, 0600IIeHNE, CUCTEMATHU3AIIMS 3HAHUMN:

126 1
"Hepasenctna"
127 [ToBTOpeHme, 0000IIeHNE, CUCTEMATHU3AIIHS 3HAHUMN: 1
"[IpousBoaHas u e€ npumeHeHue"
128 [ToBTOpeHnue, 06001IeHNE, CHCTEeMAaTH3allns 3HAHUH: 1
"ITpon3BoaHas u €€ npuMeHeHue"
129 [ToBTOpenue, 06001IeHNE, CHCTEeMaTH3allns 3HAHUH: 1
"ITpon3BoaHas u €€ npuMeHeHue"
130 [ToBTOpeHmE, 0000IIEHNE, CUCTEMATHU3AIIHS 3HAHUMN: !
"UuTerpan u ero npuMeHenue"
[ToBTOpeHme, 0000IIeHNE, CUCTEMATHU3AIIHS 3HAHUMN:
131 "®yHkun" I
[ToBTOpeHnue, 06001IeHNE, CHCTeMaTH3allns 3HAHUH:
132 "®yHkun" !
[ToBTOpeHnue, 06001IeHNE, CHCTEeMAaTH3allns 3HAHUH:
133 "OyHkuun" !
134 HroropaskoHTpoIbHasipaboTa 1 1
135 HToroBasikoHTpoIbHasIpadboTa 1 1
136 [ToBTOpeHmE, 0000IIEHNE, CUCTEMATH3AIMSI3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Marematuka : anrebpa M Havajlla MaTEMaTHYECKOrO aHaiu3a, TEeOMETPHUs.
Anrebpa W Hayana mareMatndeckoro aHaimsa. 10-11 kmaccel : 0a3oBBIM U
yriyoneHHbii ypoBHu : yueOHuk / 11I.A.Anumos, FO.M.Komnsrun, M.B.TkauéBa

[u 1p.]. - 11-e uzn., crep. - Mockaa : [Ipocsenienue, 2023. - 463, [1] c. : .

METOAUYECKHUE MATEPUAJIbBI 1JISA YUUTEJIA

1. I'mu3bypr B.M. AnrebGpa ¥ Havajla mMareMmarHdeckoro aHaimuza. 11 kiacc.
Kontponbsubeie pabotel. bazoBeiii u yrayosneHHsii ypoBHu. ®I'OC. 63c. M.:
Mmuemo3suna, 2019.

2. Anexkcannposa JI.A. Anrebpa u Havyana MareMatudyeckoro aHanmza. 11 kiacc.
Camocrositenbubie paboTsl. ba3oBsiit u yrimyonenusiii yposau. @I'OC. 207c. M.:
Mmuemosuna, 2019.

3. Epmoga A.I1., ['ono6opoasko B.B. CamocTosTebHBIE U KOHTPOJbHBIE PA0OTHI
noasirebpe u reomerpuu s 11 kI (pa3HOYpOBHEBBIE IUIAKTUYECKHE

matepuansl).M. :Mnekca, 2017.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

1. Poccuiickas DnektpoHHas mkosa https://resh.edu.ru/

2. Poccuiickuii 061meodpa3zoBaTenbHbIi moptan http://www.school.edu.ru




3. Cailt «DneKkTpoHHBIE 00pa30BaTeIbHBIC PeCypCh» http://eorhelp.ru/

4. ®enepanbHbIN HEHTP HUPPOBBIX 00pa30BATEIBHBIX PECYPCOB

www.fcior.edu.ru

5. Enunas xomnekiuys nudpoBbIX 00pa30oBaTeIbHBIX PECypcoB www.school-

collection.edu.ru

6. [Topran «OTkpbITHIN KIace» http:// www.openclass.ru/

7. Kapman s matemaruka http://karmanform.ucoz.ru




