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MHNOACHUTEJBHASA 3AIIMCKA

Pabouas nporpamma yueOHOro Kypca «Anredpa U Hayajla MaTEMATHYECKOTO
aHaJn3a» yriryonéHHoro ypoBHs it ooydaromuxcst 10 —11 kiaccoB pa3zpaboTtana
Ha ocHOBe DenepaqbHOr0 TIOCYAapCTBEHHOIO 00pa30BaTEIbHOTO CTaHIApTa
CpelHero ooiero oopa3oBaHus, ¢ yYETOM COBPEMEHHBIX MHPOBBIX TPEOOBaHHUIA,
IPEABABISIEMBIX K MaT€MaTUYE€CKOMY OOpa30BaHMIO, M TPAAUIMI POCCUHCKOIrO
oOpazoBanus. Peanuzanus nporpaMMbl 0O€CHEUYMBAET OBJIAJIEHUE KIIOUYEBBIMU
KOMITETEHLIUSIMH, COCTaBIIAIOIIMMH OCHOBY ISl CaMOPa3BUTHsI M HENPEPBIBHOIO
o0pa3oBaHusl, LEJIOCTHOCTh OOUIEKYIBTYPHOTO, JUYHOCTHOTO M MO3HABATEIHHOIO
Pa3BUTHS JINYHOCTH O0YYarOIIHMXCS.

VYuebHsbiil kypc «Anredpa U Hayajga MaTeMaTUYECKOTO aHAJIU3a» SBIISIETCS
OJHUM M3 HauOoyiee 3HAYMMBIX B NPOTrPaMME CPEIHEro OOILIero oO0pa3oBaHMUA,
IIOCKOJIBKY, C OJIHOM CTOPOHBI, OH 00€CHe4YMBaeT MHCTPYMEHTAIbHYIO 0azy Ui
M3YUYEHUS! BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C JIPYyroil CTOPOHBI, POPMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIIJIEHUE 00yYarouuxcsi Ha ypOBHE, HEOOXOAMMOM
JUIsL OCBOECHUS MH(OPMATUKH, OOIIECTBO3HAHUS, UCTOPHH, CIOBECHOCTH U JAPYTUX
JUCIMIUIMH. B paMkax naHHOro ydeGHOro Kypca oOydwarouiuecs OBJIaJEeBarOT
YHHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOM HayKH, KOTOpass (opMyJIUpyeT CBOH
JTOCTHXKEHHSI B MaTEMaTUYECKOM hopMme.

VYueOHblli Kypc anreOpbl M Hadall MAaTEMAaTHYECKOTO aHalIM3a 3aKjajJblBacT
OCHOBY Ul YCIEUIHOTO OBJIQJICHUs] 3aKOHaMHU (U3MKH, XUMHH, OWOJIOTHUH,
NOHMMAaHHS OCHOBHBIX TEHACHLUUN Pa3BUTHSI SKOHOMHUKHU U OOILECTBEHHOM JKU3HH,
MO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX LHU(PPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO MCIOJIb30BATh WX JUIS JajdbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi oBiajeHHe aOCTPAKTHBIMU U JIOTUYECKU
CTPOTMMH KOHCTPYKIUSIMU aireOpbl M MaTeMaTHYeCKOro aHajih3a pa3BHUBAET
YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTH HCTHMHHOCTH, JOKa3bIBaTh
YTBEPXKJICHUSI C TIOMOILBIO UHIYKIUHU U PACCYX AATh JIETYKTUBHO, HCIOJIb30BAThH
000011IeHHEe ¥ KOHKpETH3allhio, a0CTparupoBaHUWE M aHAJIOruw, (opmupyer
KpEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xonme u3yuenus yueGHOro kypca «Anredpa M Hayana MaTeMaTUYECKOTO
aHalln3a» 0O0ydYaroluecs MOJIy4YaroT HOBBIM ONBIT PEHICHHUsS MPUKIAIHBIX 3a]ad,
CaMOCTOATENLHOTO MOCTPOEHUSI MAaTEeMATHUYECKUX MOJENEH pealbHbIX CUTYAIHi,
UHTEPIIPETALIMYM  TOJYYEHHBIX  PELIEHWM, 3HAKOMATCS €  [pUMEpaMHU



MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE, HAYKE U HCKYCCTBE, C
BBIJJAIOIIMMUCSA MATEMATUYECKUMU OTKPBITUSMHU U UX aBTOPAMH.

VYyebHblli Kypc 00J1aJJa€T 3HAUYUTEIBHBIM BOCHUTATEIBHBIM IMOTEHIIUATIOM,
KOTOpPBIM peanu3yeTcs Kak 4epe3 YYEeOHbId Marepuali, CIOCOOCTBYIOIIMI
(GbOopMUPOBAHNIO HAYYHOTO MHPOBO33PEHHS, TaK W 4epe3 CHeIUPUKy yueOHOU
JEATEIIbHOCTH, TpeOyloled MNPOJOJIKUTEIbHOW  KOHIIEHTpAllud BHUMAaHUS,
CaMOCTOSITEJIbHOCTH, AKKypaTHOCTM M  OTBETCTBEHHOCTHM 3a IOJYYCHHBIN
pe3ynbTar.

B ocHoBe MmeToauku oOydeHHs aiareOpe W HayalaM MaTeMaTU4YeCKOIo
aHaJIK3a JIKUT AeATEIbHOCTHBIN NPUHIIUI 00yYEHUS.

B crpyktype yueOHOrO Kypca «Anredpa M Hayajia MaTeMaTHUYeCKOro
aHaJIM3a» BBIACIECHBI CIEAYIOIMNE COAEPKATEINBHO-METONNYECKNE JIMHUU: «Yucna
U BBIYUCIIECHU», «DYHKINU U TpapuKn», «YpaBHEHUs U HEpaBeHCTBay, «Hauana
MaTeMaTH4yecKoro aHaiausa», «MHOXecTBa U JIOTMKa». Bce OCHOBHBIE



COJIEPKATENbHO-METOANYECKUE JMHUM H3Y4YalOTCsl HAa MPOTSHKEHUH [IBYX JIET
oOyueHus: Ha YypOBHE CpEIHEro OOIIero oOpa30oBaHMs, €CTECTBEHHO MJOIOJIHSSA
Jpyr JIpyra W MOCTETNEHHO HACHIIasCh HOBBIMH TeMaMH U paszzienamMu. J(aHHBIHI
yueOHbI KypC SIBIISIETCSI HMHTEIPAaTHBHBIM, IIOCKOJBKY 0OBeAMHAET B cebe
cofiepKaHWe HECKOJbKUX MaTeMaTW4YeCKHX AMCHUUIUIMH, TaKUX Kak ajireopa,
TPUTOHOMETPHSI, MaTEeMaTHYECKHI aHadn3, TEOPHs MHOXECTB, MaTeMaTHYecKas
goruka u apyrue. [lo mepe Toro kak oOywarommecs OBIAJEBAlOT BCE Ooee
MIMPOKUM MAaTEMaTHUECKUM allapaToM, Y HHUX MOCJIEA0BaTeNIbHO (GOpMUpYETCs U
COBEPILIECHCTBYETCSI yYMEHHE CTPOUTh MAaTeMaTHYeCKyl0 MOJEeNb peaJbHOIl
CUTYyallud, IPUMEHSTh 3HAHUS, MOJy4YeHHbIC IPU U3yUYEeHUH Y4eOHOTO Kypca, JUIs
pellIeHus] CaMOCTOSITENFHO CHOPMYITMPOBAHHON MAaTEeMaTUYECKOM 3a/aud, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOoIMYecKass JUHUS «Uuclia U BBIYUCICHUS» 3aBepLIacT
(GbopMHpOBaHNE HABBIKOB MCIOJBb30BaHUS JEHCTBUTENBHBIX YHCEN, KOTOPOE OBLIO
HAYaTo Ha ypOBHE OCHOBHOTrO o011ero oopasoanus. Ha ypoBHe cpeanero o0uiero
oOpa3zoBaHuss 0co0oe BHHUMaHHE ynenserca  (OPMHPOBAHHUIO  HABBIKOB
palMoHATbHBIX BBIUYMCICHUM, BKIIOYAIOMIMX B CE0S HCIIOJIB30BAHUE PA3TUYHBIX
dopM 3ammcu YHCla, YMEHHE JeNaTh MPHUKUAKY, BBIIOIHATH MPHOIMKEHHBIC
BBIUKCJICHUS], OLICHUBATh YWCJIOBBIE BBIPAKEHUS, paboTaThb ¢ MaTeMaTH4YECKHUMHU
KOHCTaHTaMH. 3HAKOMbIe OOYyYaloOlIMMCS MHOXXECTBA HATypaJbHBIX, LEJbIX,
paliOHANbHBIX W JIEHCTBUTENBHBIX  YHCET  JIOMOJHSIOTCS ~ MHOKECTBOM
KOMIUIEKCHBIX YHCEl. B KaXJaoM U3 3THX MHOXECTB pPacCMaTPUBAIOTCS
CBOMCTBEHHbIE €My creunduyeckue 3aJadd M OIepaluu: JeJeHUe Hallemo,
ONEPUPOBAHUE OCTAaTKaMU HAa MHOXKECTBE IIEJIbIX YHCEed, OCOOble CBOWMCTBA
palMoHaNbHBIX ¥ UPPALMOHAJIBHBIX YHCEN, apu(pMeTUYECKue Omnepanuu, a TakxKe
U3BJICYCHUE KOPHS HATYpaJbHOW CTEMEHM HAa MHOXKECTBE KOMIUIEKCHBIX YHCETI.
bnarogapsi mocienoBaTenbHOMY PACHIMPEHUIO Kpyra HCIOJNb3YyEeMbIX YHCeNT H
3HaKOMCTBY C BO3MO’KHOCTSIMM UX NPUMEHEHUS ISl PEIICHUs pa3IMuHbIX 3a]ad
dbopMupyeTcsi IpeICTaBICHUE O €IMHCTBE MaTEeMaTHKU KaK HayKd U €€ poyu B
MOCTPOCHUN MOJIETIEH peanbHOr0 MHUpa, HMIUPOKO HCTHOIB3YIOTCS 0000IeHne H
KOHKpETH3aIHSI.

Jluaust «YpaBHEHHMS U HEPABEHCTBA» pPEATU3YETCS] HA MPOTSIKEHUH BCETO
oOyuyeHHsT Ha YypOBHE CpPEAHEro oO0Iiero o0pa3oBaHMSs, TMOCKOJIBKY B KaXKJIOM
pazaene IlporpaMMbl MpeayCMOTPEHO pEIICHHWE COOTBETCTBYIOIIMX 3amad. B
pesynbprare oOydJaroImuecs OBJAEeBAIOT Pa3IUYHBIMH METOJIAMH  PEIICHUS
palMoHANbHBIX, HUPPAlMOHATIBHBIX, IOKA3aTENbHbBIX, JIOTAPU(PMUUECKHX U
TPUTOHOMETPUUYECKUX YpPaBHEHHUU, HEPaBEHCTB W CHUCTEM, a Takke 3ajad,
colepKammx mapameTpbl. llomydyeHHbIE YMEHHUS IIUPOKO HCIONB3YIOTCS TpU
UCCIIeIOBaHNH (YHKIMI C MOMOIIBI0 TPOU3BOAHOM, MPH PEIICHUU MPHUKIATHBIX



3a]a4 U 33]a4 Ha HaXOXKJIEeHUE HAHOOJbIINX U HAMMEHbIINX 3HAYCHUN (YHKIUH.
JlanHas comepxkaTenbHas JIMHUAS BKIIIOYAET B ceOsl Takxke (OPMUPOBAHUE YMEHUMN
BBIMIOJHATH  pacu€Thl 1Mo  QopmyiaMm, MnpeoOpa3oBaHHs  palMOHAJIBHBIX,
UppaIMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAXKEHUM, a TAKKE BBIPAKECHHI,
coJlepKallluX CTeneHW U Jorapudmel. braromaps u3ydeHHio anredpanyeckoro
MaTepuana IMPOUCXOAMUT  JaNbHEHIee  pa3BUTHE  AJTOPUTMUYECKOTO U
abCTPaKTHOTO MBINUICHUS OOydaromuxcs, GOpMUPYIOTCS HaBBIKH JEAYKTUBHBIX
paccyxleHuid, pabOTl €  CHUMBOJIbHBIMA  (opMamu,  MpeACTaBICHUS
3aKOHOMEpPHOCTEH W 3aBUCHUMOCTEH B BHJIE€ PABEHCTB M HEPaBEHCTB. AureOpa
npemsaraeT A(PQGEKTUBHbIE HWHCTPYMEHTHI ISl PEIICHUS] MPAKTUYECKUX H
€CTECTBEHHO-HAYYHBIX 33/]a4, HAIJISIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
A3bIKa HAYKH.

ConepxarenpHo-MeTonuyeckass JUHUS «DyHKIUU U TrpaduKU» TECHO
HeperyieTaeTcsd ¢ JPYrUMH JIMHUSAMU y4e€OHOro Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 33JaET MOCIEI0BATEIbHOCTh U3yUEHUsl MaTepraia. 3ydyeHne cTeneHHo,
MOKa3aTeJIbHOM, JJOrapu(MUUECKON U TPUTOHOMETPUUYECKUX (DYHKIIUI, X CBOWCTB
U rpaMKoB, UCIOJIb30BAaHUE (PYHKUUN JJIs pELICHUs 3aJlad U3 JIPYTruX y4eOHbIX
IPEIMETOB U PEATbHON KU3HHU TECHO CBS3aHO KaK C MATEMATHYECKUM aHAJIHM30M,
TaK U C pEUICHHMEM ypaBHEHHUH U HepaBeHCTB. llpu »TOM Oojblioe BHUMaHHE
yaensiercs: pOpMUPOBAHUIO YMEHHUSI BbIpaXaThb (OPMyJIaMU 3aBUCHMOCTH MEXIY
pa3NUYHBIMH BEJIMYMHAMU, HCCIEIOBATh MOJyYeHHbIE (YHKIHMH, CTPOUTH HX
rpaduku. Matepuan 3Tol cojepKaTesIbHOW JTMHUU HaIleJIeH Ha Pa3BUTHE YMEHUM
Y HAaBBIKOB, II03BOJSIIOIIMX BBIPAXKATh 3aBUCHUMOCTH MEXAYy BEIMYMHAMH B
paznu4Hoil (opMe: aHaATUTUYECKOH, rpaduueckoil u cioBecHol. Ero msydenue
CHOCOOCTBYET pa3BUTHUIO AJTOPUTMHUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopepxxarenpHast JuHus «Hadanma maTeMaTH4ecKOoro aHain3a» MO3BOJISET
CYILIECTBEHHO PACIIMPUTh KPYI KaK MaTEMaTHYECKUX, TaK W MPUKIATHBIX 3a]ad4,
JOCTYIHBIX O00ydYarolMMcs, TaK KaK y HUX MOSBISETCS BO3MOXKHOCTb CTPOHUTH
rpa@uky  CIOXHBIX (YHKIMM, ONpeAeNniaTh WX HauOOJbIIME W HAUMEHbIINE
3HAYEHHUA, BBIYUCIATH IUIOWAAN (UTYp U OOBEMBI Tel, HAXOJAUTh CKOPOCTH H
YCKOpeHHsl TpolieccoB. JlaHHas conepkaTelbHas JUHUS OTKPHIBAET HOBBIE
BO3MOYKHOCTH ITOCTPOEHHUS MaTEMaTUYECKUX MOJEJIEH pealbHbIX CHUTYaluil,
MO3BOJISIET HAXOJIWTh HAWIy4YIlIee pEIIEHUWE B NPHUKIAJHBIX, B TOM 4YHUCIE
COLIMAJIbHO-?PKOHOMHUYECKHX, 3a/ladyaX. 3HAKOMCTBO C OCHOBAMHU MaT€MaTHUYECKOIrO
aHajgu3a CIOCOOCTBYET PAa3BUTHIO aOCTPaKTHOro, (POPMabHO-IOTUUECKOTO M
KpPEaTUBHOTO MBIIUICHUS,, (POPMUPOBAHUIO YMEHHM pacno3HaBaTh MPOSBICHUS
3aKOHOB MaTE€MaTUKU B HayKe, TEXHHMKe M HcKyccTBe. OOyuaromuecs: y3HaKT O



BBIAIOLIMXCSI PE3ysbTaTaX, MOJYYEHHBIX B XOJE€ pa3BUTUS MaTEMaTHUKH Kak
HAyKU, U 00 UX aBTOpax.

CopepxarenpHO-MeTOaUYECKast TMHUSA «MHOXECTBA U JIOTUKA» BKJIIOYAET B
ceOsl 3JEMEHTbl TEOPUM MHOXKECTB UM MaTEMaTHUYECKOH JIOTWKH. TeopeTHKo-
MHO’KECTBEHHBIE IIPE/ICTABICHUS IPOHU3BIBAIOT BECh KyPC IIKOJIbHOW MaTEMaTUKU
U TpeyiaraloT HamOojee YHUBEPCAIbHBIN SI3bIK, OOBEIUHSIONIMNA BCE pa3felibl
MaTeMaTUKU M €€ TMPUIOKEHUN, OHHM CBS3BIBAIOT pa3HblE MAaTEMATHYECKHUE
JUCHMIUIMHBL M MX MNPUWIOKEHUs B eauHoe uenoe. [loatomy BakHO JaTh
BO3MOXKHOCTh O0y4aroumiemMycss IOHMMAaTb TEOPETUKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHOW MaTeMaTHKH U HCIOJIb30BaTh €ro JJI BBIPAXKEHUSI CBOMX MBICIIEH.
JlpyruM BaXKHbIM NPU3HAKOM MATEMAaTUKH KaK HAayKH CJEQyeT IpU3HATh
CBOMCTBEHHYIO €U CTpOrocTb OOOCHOBAaHMII U CJIEIOBaHUE OMNPEACIEHHBIM
paBuWiaM  IMOCTPOCHMSI  JIOKAa3aTENbCTB.  3HAKOMCTBO  C  JJIEMEHTAMHU
MaTEeMaTHUYECKON JIOTMKH CHOCOOCTBYET PpAa3BUTHIO JIOTMYECKOTO MBIIIJICHUS
oOy4Jaronuxcs, M03BOJISIET UM CTPOUTH CBOU PACCYKICHHSI HA OCHOBE JIOTHYECKHUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBILIJICHUS.

B yueObHoM Kypce «Airedpa W Hayala MaTeMaTHYECKOro AaHaJIn3a»
IPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJEIMPOBAHUS, KOTOPBIE NPU3BAHBI
CocoOCTBOBaTh (POPMHUPOBAHUIO HABBIKOB IIOCTPOEHHUSI MOJENEH peanbHbIX
CUTYyallMil, HCCIEAOBaHUS JTHUX MOJEJIEH C MOMOIIbI0 amnmapara anreOpel H
MaTE€MaTUYECKOr0 aHalin3a, MHTEpIPETAlMU MOJYYEHHBIX pPE3yJIbTaToB. Takue
3aJlaHUs BIUIETEHBI B KQXK/IBIM U3 Pa3/iesIOB IPOrPAMMBI, IIOCKOJIBKY BECh MaTeprall
y4eOHOro Kypca IIHPOKO HCIOJIb3YETCSl AJIs pellleHus MpUKIagHbIX 3anad. [Ipu
pellIeHUH  peajbHBIX  NPAaKTHUECKUX  3ajady  oOydyaromuecs  pa3BUBAIOT
HAOJIOAATEeNIbHOCTh, YMEHHE HAaXOJWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIOJB30BaTh  QHAJIOTHI0, 00001aTh W KOHKPETU3UPOBATh  MpoOJIeMy.
JlesiTenbHOCTh 1O (POPMUPOBAHUIO HABBIKOB PELICHHUS MNPUKIAAHBIX 3a/1ad
OpraHu3yeTcsl B MPOLECCe U3yUeHUs BCEX TeM yueOHOro Kypca «Anredpa u Hadajia
MaTEMaTUYECKOTO aHAIN3ay.

Ha wu3ydenne yueOHOro Kypca «AnreOpa M Hayajia MaTEMaTHYECKOTO
aHanu3a» otBoauTcs 272 vaca: B 10 kiacce — 136 yacos (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COAEPKAHUE OBYYEHMUA
10 KITACC

Yuciaa 1 BbIYUCTICHUA
Pannonansubie yncina. OOBIKHOBEHHBIE U JIECATUYHBIE APOOU, MPOLICHTHI,
OeckoHeuHble mepuoandeckue podu. [Ipumenenue apoOelt U MPOLEHTOB s
pelIeHUs NPUKIAAHBIX 3a7a4 U3 Pa3JIMYHbIX OTpAciel 3HAaHUN U PEAbHOM KU3HH.

JlerictBuTenpHble 4ucna. PanuoHanbHblE W UPPALMOHAIBHBIE  YHCIIA.
Apudmernueckre  omepalMu € JICUCTBUTENIBHBIMA  4YHMclIaMd.  MoOJylib
JEHCTBUTENHLHOTO YKcia U ero cBoicTBa. [IpubnmkEHHbIE BBHIUMCIICHUS, MTpaBUIa
OKPYTJICHUs], IPUKUIKA U OLIEHKA PE3YJIbTaTa BIYNCICHHMN.

Crenenp ¢ 1nensIM nokaszareneM. buHoM Herorona. Hcnosb3oBaHue
NOAXOASIIENH (POPMBI 3AMKUCH JAEUCTBUTENBHBIX YUCEIN ISl PELICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

Apudmerrueckii KOpeHb HaTypaJIbHOM CTETICHH U €r0 CBOMCTBA.

CreneHp C palMOHaJIBHBIM IIOKA3aTeIeM MW €€ CBOWCTBA, CTENEHb C
JIEVUCTBUTEIBHBIM II0KA3aTEIIEM.

Jlorapudm uucna. CpoiictBa morapudma. [lecsaTuunble W HaTypaldbHbIC
Jorapu@mel.

CuHyC, KOCHHYC, TAHI€HC, KOTAHI€HC YKMCIIOBOTO aprymMeHTa. ApKCHHYC,
aPKKOCUHYC M apKTaHI'E€HC YUCJIOBOTO apryMEHTA.

YpaBHeHMs U HEPAaBEHCTBA

ToxmecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHHE, KOpPEHb
ypaBHEHMs. PaBHOCHIIBHBIE YpaBHEHUs W ypaBHEHHsA-cleAcTBHs. HepaBeHCTBO,
pelIeHre HEPaBEHCTBA.

OCHOBHBIE METOJIbI PEIICHUS LIEJIBIX U APOOHO-pAllMOHANIBHBIX YPABHEHHUN U
HEPAaBEHCTB. MHOrOwIeHbl OT OJHOW IEpEeMEHHOW. JleneHue MHOrowieHa Ha
MHOIO4JIEeH C ocTaTkoM. Teopema be3dy. MHOrousneHsl ¢  LENBbIMH
ko3 dunmnentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUHN, COJEPKAILINUX CTEIEHU U KOPHHU.

HNppanmonanbHbie ypaBHEHHS. OcHOBHBIE METOBI pelieHus
HMppalMOHATIBHBIX YPABHEHUM.

[loka3arenbHble ypaBHEHHUS. OCHOBHBIE METOJBI PEIICHUS IMOKA3aTEIbHBIX

YPaBHEHUM.

[IpeoOpa3zoBaHue BEIPAKEHUIM, CONEPKAIIUX JIOTAPUPMBI.

Jlorapudmmueckue YpaBHEHUH. OcHoBHBIE METO/TBI peleHus
Jorapu(pMUUECKUX YpaBHEHHIA.

OcHOBHBIE TPUTOHOMETPUUYECKHE bopMyIBbL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAKECHUN. PellieHue TpUuroHoMeTpU4eCKUX YpaBHEHU .



Pemenne cucreM JMHENHBIX ypaBHEHMM. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHMIl. OmnpenenuTenb MaTpUIlbl 2X2, €ro TreoOMETPUUYECKUM CMBICI H
CBOMCTBA, BBIUMCIECHUE €0 3HAYCHHSI, TPUMEHEHUE ONPEACIIUTENS I PEIICHUs
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHne NpUKIAIHBIX 33/1a4 C OMOIIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHMI. lccinenoBaHWe TMOCTPOEHHOM MOJENU €
ITIOMOIIBIO MATPHUI] ¥ ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTHYECKUX MOJENIEN PEATbHOM CUTyalid C MOMOIIBIO
YpPaBHEHUII W HEpPaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7a4 W 3aJad M3 pas3lIMyHbIX Oo0JacTel HayKu W peanbHOU
KU3HU.

DyHKUMH U TPAPUKH

OyHkIus, crnocodbl 3agaHus (QyHKIUU. B3aumHO oOpaTHbIe (GYHKIUU.
Komnosumms ¢yskuuid. 'padux  ¢GyHKIMu. OneMeHTapHbie MpeoOpa3oBaHUS
rpadukoB QyHKIIHIA.

OO0macth onpeneneHuss 1 MHOXKECTBO 3HaueHM QyHkiuu. Hynmu ¢yHkuuu.
[IpomexxyTKkH 3HAKOMOCTOSHCTBA. YETHBIE M Heu€THbIe PpyHKIMU. [lepuonnueckue
¢bynkuun. IIpoMexyTkn MOHOTOHHOCTH (YyHKUHMH. MakKCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3Ha4eHUsI (PYHKIIUN Ha IPOMEKYTKE.

JIuneiiHas, KBaapaTH4Has W JApPOOHO-IMHEHHas (QYHKIUH. DJIEMEHTapHOE
UCCJIEJOBaHUE U IOCTPOCHUE UX IPa(PUKOB.

CrenenHas QpyHKIMS C HaTypaJbHBIM M LENbIM MOKa3aTeneM. E€ cBolicTBa u
rpaduk. CpoiicTBa M rpaduK KOpPHS N-Oi CTeNeHW Kak (PyHKIMM 0OpaTHOM
CTENIEHU C HATypaJbHBIM [MOKA3aTEJIEM.

[TokazatenbHass u sorapudmuueckas (QyHKIUU, UX CBOMCTBA U TpaPUKH.
Hcnonb3zoBanue rpadukoB GyHKUUN AJ PEIICHUS ypaBHEHUI.

TpuronomeTpuyeckass OKpPY>KHOCTb, OIPEACIICHUE TPUTOHOMETPUYECKHUX
(yHKLIMNA YUCIOBOTO apryMEHTA.

QDOYHKIMOHAIBHBIE 3aBUCUMOCTH B PEAIbHBIX NPOLECCAX U  SABICHUSX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Havasa MaTeMaTH4eCKOro aHaInu3a

ITocnemoBaTeIbHOCTH, CIOCOOBI 3aJaHus IOCJIeA0BaTeIbHOCTEH. MeTox
MaTeMaTUYECKON WHIYKIUH. MoHOTOHHBIE u OrpaHUYCHHbIE
NOCJIENOBAaTENBHOCTH. MCTOpHsSI BO3HMKHOBEHHSI MATEMAaTHYECKOrO aHaln3a Kak
aHann3a OECKOHEYHO MaJIbIX.

Apudmernueckas U reoMeTpudecKkas nporpeccuu. beckoneuno yObiBaromias
reoMmerpuyeckas nporpeccusi. Cymma OECKOHEUHO YOBIBAIOIIEH Te€OMETpUYECKOM
nporpeccuu. JINHENHBIN U SKCIIOHEHIMAIBbHBIN poCT. Yncno e. @opmyia ClI0KHBIX
npoueHToB. Mcnons30BaHWE MpPOrpeccHy Uil  PEIICHHMs pEabHbIX — 3ajad
IPUKJIAJHOIO XapaKTepa.



HempepriBHble ¢GyHKIIMM W WX CBOMCTBA. TOukw paspbiBa. ACHUMITOTHI
rpajuxoB ¢ynkiuii. CBoiicTBa (QyHKIMI HENpPEphIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHUs HEpaBeHCTB. [IprMeHeHne CBOWCTB HENPEPBIBHBIX
GyHKIUHI 1715 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKUMU. OnpeneiaeHue, reOMETpUIECKUA U
buznyecKuil CMBIC MPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUU.

[TpousBogubie  anmeMeHTapHbIX  ¢GyHKiui.  [IpousBomHas  CyMMBl,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIUH.

MHo:kecTBa U JIOTHKA

MHoOXecTBO, onepanuu HaJ MHOXKECTBAMM M MX CBOWCTBa. J[narpammsl
Ouinepa—Benna. IIpumeHeHHMe TEOPETHMKO-MHOKECTBEHHOIO — amnmapara i
ONMCAHUs pEaJbHBIX IIPOLECCOB U SBJICHUHM, NPU PELICHUU 3a1ad U3 JIPYTHUX
y4eOHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHUYECKOro OOBEKTa, CIEACTBHE,
JI0Ka3aTeIbCTBO, PABHOCUIIBHBIEC YPAaBHEHHS.

11 KITACC

Yucsia v BIYUCIEHUS

Harypanbsubie u 1enbie uucna. [IpuMeHeHne nNpu3HAKOB JACIUMOCTH IEIbIX
yycen, HanOoapuid oOmmit genutens (manee — HOJI) m HamMmeHblee oOlee
kpatHoe (nanee — HOK), octatkoB 1o Mojysito, anroputMa EBkinaa ajis pemieHus
3a/1a4 B LEJIBIX YHUCIAX.

Kowmmnekcuble uuncna. AnreOpanmdeckas W TpUTOHOMETpUYecKas (HOpMbI
3aMUCH KOMIUIEKCHOTO 4YHCia. Apu(METHYeCKHe OIepanud ¢ KOMIUIEKCHBIMU
yucnamu. M300pakeHre KOMIUIEKCHBIX 4YHCENl Ha KOOPAMHATHOW IJIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii creneHr u3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCEN IS PEIICHHS (PU3UUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUS U HEPABEHCTBA

CucremMa ¥ COBOKYINHOCTh YpaBHEHUHW M HEPABEHCTB. PaBHOCUIIbHBIE
CUCTEMBbI U CUCTEMBI-CIIe/ICTBUS. PaBHOCHIIbHBIE HEPABEHCTRA.

OTbop  KOpHEH  TPUTOHOMETPHUYECKMX  ypaBHEHWH C  TOMOIIBIO
TPUTOHOMETPHUUECKON OKPY>KHOCTH. PelieHne TpUroHoMeTpU4eCKUX HEPaBEHCTB.

OCHOBHBICE METOJBI  PEIICHUS TOKA3aTeIbHBIX U JIOTapU(DMUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PEILICHHS UPPALIMOHAJIBHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PELICHUSI CUCTEM M COBOKYIHOCTEW pallMOHAIbHBIX,
UPpALMOHATBHBIX, TOKA3AaTEIbHBIX U JOTAPU(MUYECKUX YPABHCHHIM.

YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamu.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPAaBEHCTB K  PELICHHIO
MaTEeMaTUYECKUX 3aJad M 3a/ad U3 pa3IuyHbIX o0JacTeld HayKu M peajbHOU
YKWU3HM, HHTEPIPETALMS [IOJTYyYECHHBIX PE3YJIbTATOB.

DOyHKIUM U TPaPUKU

I'paduk xommosunuu Qynkumii. ['eomerpuueckue o0pas3bl ypaBHEHUN U
HEPaBEHCTB Ha KOOPAWHATHOM IUIOCKOCTH.

Tpuronomerpudeckue QyHKIMH, UX CBONCTBA U TPpadUKH.

['padmyeckue MeTOABI pElICHUs YpaBHEHMH W HepaBeHCTB. | paduueckue
METO/Ibl PELICHU 3a4a4 C TapaMETPAMH.

Hcnonp3oBanne TrpadukoB (QYHKIUK JUISI WCCIIENOBAHUS TIPOIECCOB U
3aBHCHUMOCTEH, KOTOpPBhIE€ BO3HUKAIOT MPH PEHICHUU 3a7a4 W3 APYTUX Y4eOHBIX
IIPEAMETOB U PEANBHON KU3HMU.

Hayana MaTeMaTH4eCKOro aHaIu3a

[TpumeHeHre MPOU3BOJHON K MCCIEIOBaHUIO (PYHKUIMHA HA MOHOTOHHOCTb U
3KcTpeMyMbl.  HaxokaeHue  HamOOJbIIEr0 M HAaUMEHBIIErO0  3HAYCHUMH
HENpepbhIBHON (QYHKIIMU HAa OTPE3KE.

[IppumMeHeHne NpPOU3BOJHON Il HAXOXKICHHS HAWJy4dllero pelIeHUus B
NPUKIIAIHBIX 3aJadax, Ui OIPEAENEHUS CKOPOCTH M YCKOpPEHHs Ipolecca,
3a1aHHOTO (hOopMYJION Ui rpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBoOOpa3HbIX. llepBooOpa3Hbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxaeHus epBOOOPa3HbIX.

WNuterpan. I'eomeTpuuecknii CMBICII MHTErpasa. Brruncnenne
omnpenenéHHoro uurerpaia mno ¢popmysie Hetorona-JleiiOuuna.

[TpumeHeHrne uHTErpajsa A HaXOXKJIEHUS IUIOIMajell MiIockux ¢Guryp u
00BEMOB T€OMETPUUECKUX TElL.

[Ipumepsl pemenuit auddepeHnnanbHbIX  ypaBHEHUN. Maremaruueckoe
MOJICJIMPOBAaHUE pEeaJbHBIX MPOLECCOB C MOMOIIBIO AU epeHnanbHbIX
YPaBHEHUH.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA VYUYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30BAHINA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaskaIaHCcKOro BOCIIMTAHUS

c(hOpPMHUPOBAHHOCTH IPAKIAHCKON MO3UIIMKU 00YyYarOIIErocsi Kak akTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHMCKOTO  00IllecTBa,  MPEACTABICHHUE O
MaTEMaTUYECKUX OCHOBAX (YHKIHMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SIBICHH,
Opoueayp TIpaKAaHCKOro oOmecTBa (BBIOOPBI, ONPOCHI U JIPYroe), yMEHHUE
B3aMMOJIEUCTBOBATh C COIMAIbHBIMA HWHCTUTYTAMHU B COOTBETCTBHUH C UX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) IaTPHOTHYECKOTO BOCTUTAHNS:

Cc(OPMUPOBAHHOCTh POCCUHCKON I'paKTAHCKOW MACHTUYHOCTH, YBAXKECHUS K
IIPOLJIOMY M HACTOSILIEMY POCCHMCKOM MAaTEMaTHKH, HEHHOCTHOE OTHOIIEHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTHKOB U POCCUICKON MAaTEMAaTHYECKOW IIKOJIbI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHHM B JAPYrMX HayKax, TEXHOJOTHAX, cdepax
HYKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCITUTAHMSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEM pOCCHIICKOro Hapoja, cOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMSI, 3TUYECKOIO IMOBEJEHUS, CBSI3aHHOTO C MPAaKTUYECKUM
IPUMEHEHUEM JIOCTMIKEHUNM HAyKd M JEATEIBbHOCTBIO YYEHOIO, OCO3HAHHE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYILEro;

4) 3cTeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOUIEHWE K MHpPY, BKIIOUYas ACTETHUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEHICHUH, pacCy ACHHUI, BOCIPUUMYHUBOCTD
K MaTeMaTHYE€CKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) ¢pu3uYeCcKOro BOCTIUTAHMS:

c(OPMHPOBAHHOCTh yYMEHHUS MPUMEHATh MaTeMAaTHYECKHEe 3HAaHUA B
MHTEepecax 3J0pOBOT0 U 0€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0pOBOE MUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHATUU U
OTIIbIXa, peryispHas (u3nvecKass aKTUBHOCTh), (PU3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON JEATEIBbHOCTBIO;

6) TPYA0BOT0 BOCTIMTAHWS:

TOTOBHOCTh K TpYydy, OCO3HAaHUE IIEHHOCTH TPYIOJIIOOUs, HUHTEpeC K
paznmuyHbiM  cpepam  NMPOPECcCHOHANBHOW  JEATEIBHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW M €€ TPUJIOKEHUSIMU, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOD
Oyayuieil mpodeccun W peaqu30BbIBaTh COOCTBEHHbIE >KM3HEHHBIE IJIaHbI,



TOTOBHOCT M  CHOCOOHOCTh K  MaTeMaTHUYecKoMy  OOpa3oBaHHUIO U
caM000pa30BaHUIO Ha TMPOTSHKEHUM BCEW JKU3HU, TOTOBHOCTH K aKTHBHOMY
YYacCTHUIO B PEIICHUU TPAKTUYECKUX 3a/1a4 MaTeMaTHYECKOW HAMPABIECHHOCTH;

7) 3K0JIOTHYECKOT0 BOCTIMTAHUS:

c(OPMHPOBAHHOCTh  JKOJIOTHUECKOW KYJIbTYphl, TOHUMAHUE BIIHSHUS
COI[MAJIbHO-D)KOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOIHONW M COLUAIBHON
Cpelbl, OCO3HaHHE TI00ATBHOTO XapaKTepa SKOJIOTHUECKHUX MPOOIeM, OpHEeHTaLUs
Ha TPUMECHEHUE MaTEMAaTHYEeCKUX 3HAHUW JUIsl peIIeHHs 3aJad B 00JIacTH
OKpY’>KAIOLEH Cpenbl, IUIAHUPOBAHUE IIOCTYNKOB W OLIEHKH HUX BO3MOXHBIX
MOCJIEACTBUN JIJIS1 OKPY>KAIOIIEH CPe/Ibl;

8) HeHHOCTH HAYYHOT0 MO3HAHUSI:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKU U OONIECTBEHHOM  MpPAaKTUKH, ITOHUMAaHHE
MaTE€MaTUYeCKOM HayKH Kak c(epbl 4YeIOBEYECKON MIEesTENbHOCTH, 3TAloOB €€
pa3BUTHUS W 3HAYUMOCTH [UISl Pa3BUTUS LUBUJIM3ALMU, OBJAJECHUE SI3BIKOM
MaTeéMaTUKU U MaTeMaTUYECKOM KyJIbTypoll KaK CpEICTBOM ITO3HAHUS MHpA,
TOTOBHOCTh OCYUIECTBIISITh MPOEKTHYID M HCCIEIOBATEIbCKYIO AESATEIbHOCTD
WHJMBUAYAJIBHO U B TPYMIIE.

METAIIPEJMETHBIE PE3YJ/IBTATBI

Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS

ba3oBble Jornueckue aeficTBUs:

BBISIBIIAIT M XapaKTEPHU30BaTh CYLIECTBEHHBIE INMPU3HAKM MAaTE€MAaTHYECKHX
OOBEKTOB, TOHATUN, OTHOUIEHMH MEXIy MNOHATUAMH, (QOPMYJIUPOBATH
OTIpe/IeNICHUS TTOHATHH, yCTaHABIMBATh CYIIECTBEHHBIN NMPU3HAK KJIacCU(pUKALIUH,
OCHOBAaHMSI 17151 0000ILEHHS U CPABHEHHSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMylIupoBaTb M NIPeoOpa3oBbIBaTh  CYXKIACHHS:
YTBEPAUTEIbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISAIT MaTEMAaTUUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUNS
B (hakTax, JaHHBIX, HAOIIONECHUAX U YTBEPXKACHUSX, MpeularaTb KPUTEPUU AJIs
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUUN;

JenaTb BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHH, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENBHO J0KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUN
(mpsiMBIE M OT MPOTUBHOIO), BHICTPAUBATh APIYMEHTALMIO, IPUBOAUTH TPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BHIBOJbI;

BBIOMpATh CHOCOO pelieHus y4dyeOHOM 3amauu  (CpaBHUBATh HECKOJBKO
BAPUMAHTOB  pEILEHUsA, BbIOMpaTh HauOoyiee MNOAXOMAUIMHA C  Yy4€ToM
CaMOCTOATEIbHO BBIJIEJIEHHBIX KPUTEPHUEB).



ba3oBble uccienoBare/ibCKue IeCTBUA:

UCIIOJI30BaTh BOIPOCHI KaK HCCIEA0BATEIBCKUII HMHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIIME  OPOTHUBOpEUHe,  Mpodiemy,
yCTaHaBIMBAaTh MCKOMOE U JaHHOE, (POPMHUPOBATH TUIIOTE3y, apryMEHTHPOBAThH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJNUTH CaMOCTOSITEIBHO CIUIAHWPOBAHHBIN 3KCIEPUMEHT, UCCIIEOBAHNE
[0 YCTaHOBJICHHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHUS, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 0ObEKTaMHU, SIBICHUSMH, IPOLECCAMU;

CaMOCTOSITENILHO (POPMYIMpPOBaTh OOOOIIEHHS U BBIBOJBI 10 pe3yjibTaTaM
OpOBEAEHHOIO  HAONIOAECHUS, MCCIEAOBAaHUS, OLIEHMBAThb  JIOCTOBEPHOCTH
MOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

MPOTHO3UPOBAaTh BO3MOXKHOE pPa3BUTHE IMPOLECCA, a TaKXKe BBIIBUIaTh
MPEANOJI0KEHUS O €r0 Pa3BUTHUN B HOBBIX YCIOBHSIX.

Pabora ¢ undopmanueii:

BBISBJIATH Je(UIUTH UHPOPMAIMHU, JAHHBIX, HEOOXOIUMBIX JJIsl OTBETa Ha
BOIIPOC U ISl pELICHUS 33]1a4H;

BbIOMpaTh UH(POPMALMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIOB, aHAIU3UPOBATH,
CUCTEMATHU3UpOBaTh M HUHTEPIPETUPOBATh HH(POPMALUIO Pa3IMYHBIX BHJIOB U
(dbopM npeacTaBIeHNUS;

CTPYKTYpPUPOBAaTh MH(POPMALIUIO, MPEJICTABIATh €€ B pa3IMYHbIX (popMmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHHBATh HaAEKHOCTh uH(popmaun 1o CaMOCTOATENLHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIe NeiCTBUA

O0mennue:

BOCHPUHUMATh U (POPMYIHPOBATH CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMM  OOILEHUs], SCHO, TOYHO, I'PaMOTHO BbIpaXkaTb CBOIO TOYKY 3PEHHUS B
YCTHBIX U IIUCBMEHHBIX TEKCTax, JaBaTh MOSICHEHUs IO XOAY PELICHUs 3alayM,
KOMMEHTHPOBATH IOJYYEHHBIN pE3yJIbTaT;

B X0JI¢ 00CYX/I€HHsI 3a7aBaTh BOMIPOCHI MO CYILIECTBY OOCYX/1aeMOW TEMBI,
npo0sieMbl, pelaeMol 3ajaud, BBICKA3bIBATh HJIEW, HALIEJICHHbIE Ha IOUCK
pELIEHUsA, COIOCTABIATh CBOU CYXIEHHUS C CYXICHUAMHU IPYyIMX YYaCTHHUKOB
nuainora, oOHapy>KMBaTh pa3iuyve U CXOJICTBO IMO3MIIMM, B KOPPEKTHOH (opme
(bopMyIMpOBaTh PA3HOIJIACHS], CBOU BO3PAKEHUS;

[IPEACTABIATh PE3YyJIbTAThl PELICHUS 3a/a4M, DKCIIEPUMEHTA, UCCIIENOBaHNUs,
IPOEKTa, CaMOCTOSTENIBHO BBIOMpATh (opMaT BBICTYIUIEHHS C Y4YETOM 3ajad
NpEe3eHTAlUK U OCOOEHHOCTEN ayIUTOPUH.

PeryasitTuBHbIe YHUBepcaJIbHbIE y4eOHbIE e CTBUA



Camoopranuzanus:

COCTaBJISITH IIJIAH, AJITOPUTM PEIICHUS 33/a4d, BEIOUPATh CIIOCOO pEIIeHUs C
y4ETOM UMEIOIINUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
¥ KOPPEKTUPOBATh BApUAHTHI PEUICHUH C Y4ETOM HOBOM WH(MOPMAITHH.

CaMOKOHTPOJIb, IMOLMOHAIbHBIH HHTEJUIEKT:

BJIAJE€Th  HAaBBIKAMHM  I[IO3HABAaTEJIIbHOM  pediekcur KaKk  OCO3HAHUs
COBEPIIIAEMbIX JEUCTBUI W MBICIHUTEIBHBIX MPOIECCOB, UX PE3yJIhTATOB, BIA/ICTh
croco0aMu CcaMONPOBEPKHU, CAMOKOHTPOJS Mpolecca M pe3yjbTaTa pelieHus
MaTeMaTU4YeCKOM 3a/1au;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh NP PEUICHUHU 3a/1auH,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JTAHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEMH;

OIICHMBATh COOTBETCTBHE PE3yJIbTATa IEIU U YCIOBUSAM, OOBSICHATH TPUUUHBI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3yJIbTaTOB JACSATEIbHOCTH, HAXOIUTh OUIHOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAasI 1eATEIbHOCTD:

MOHMUMATh M KCTOJB30BaTh MPEUMYIIECTBA KOMAHAHOW W WHIWBHUIYaTbHOU
paboOThl TpU pEmICHHH YYCOHBIX 3a7a4, MPUHUMATh I€Jdbh COBMECTHOM
NEATEIbHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacrpeneisTh
BUJIbI pabOT, JOroBapuUBaThCS, OOCYXKIaTh MPOIECC M pe3yibTaT paboThI,
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYMIOBBIX (opMax paboThl (0O0CYkIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBI» W HWHBIE), BBINIOJHATH CBOIK YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JEHCTBHUS C JAPYTMMH YICHAMH KOMAHJBI, OIIEHWBATH
KaueCTBO CBOETO BKJAJa B OOIIMHA MPOAYKT MO KPUTEPHIM, CHOPMYIUPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICUCTBUSI.

HPEIMETHBIE PE3YJIbTATDBI

K koniy oOyuenuss B 10 kiacce oOydaromuidcsi MOJYYHUT CIETYIOIINE
MPEIMETHBIE PE3yNbTaThl MO OTACIBHBIM TEMaM pabouell MmporpamMmbl Y4eOHOTO
Kypca «Anrebpa u Hadajla MaTEeMaTUYECKOTO aHATN3ay:

Yucaa v BBIYUCTICHUSA:

CBOOOJTHO OIEpPUPOBATh TOHATHUSMHU: PAIMOHATBHOE YHCIO, OECKOHEUYHas
nepuoauyeckass JpoOb, TPOILEHTHI, HPPAIMOHAIILHOE YHCIIO, MHOXECTBa
pPaLMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOLYJIb JEUCTBUTEIILHOTO YHCIIA;

NPUMEHSTh JIpOOM W TPOLEHTHI JUIsl pEelIeHUs TMPHUKIAIHBIX 3adad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MIPUMEHSTH MPUOJIKEHHBIC BEIYUCIICHUS, TIPaBUJIa OKPYTJICHUS, TPUKUIKY U
OLICHKY pE3yJbTaTa BEIYMCICHUM;



CBOOOZIHO ONEpUPOBATH TIOHATHEM: CTENEHb C IEJNbIM I[0Ka3aTeseM,
MCITOJIb30BaTh MOAXOASANIYI0 (hOpMY 3alUCU NEUCTBUTEIBHBIX YUCEN JIs pelICHUS
MPAKTUYECKUX 3a/1a4 U MPEJCTABICHUS JaHHBIX;

cBOOO/IHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKU KOPEHb HATypabHOU
CTETICHU;

CBOOOJTHO OIEPUPOBATH IMOHATUEM: CTENEHb C PAlMOHAIBHBIM [TOKA3ATENIEM;

CBOOOJTHO ONEPUPOBATH MOHATUSMU: JOTapudM dYHUCIA, ACCATUYHBIC U
HaTypaJbHbIE JIOTapu(MBI;

CBOOOJHO ONEPUPOBATH MOHATHUSIMU: CHUHYC, KOCHHYC, TAHI€HC, KOTaHT€HC
YHUCJIOBOI'O apIyMEHTa;

OIEpUPOBATh MOHATUAMH: APKCHHYC, aPKKOCUHYC M apKTAHIE€HC YHCIIOBOrO
apryMeHTa.

YpaBHeHNs 1 HEpaBeHCTBA:

CBOOOJHO OIEpUPOBATH MOHITUSAMHU: TOXKIECTBO, YPABHEHUE, HEPABEHCTBO,
PaBHOCHWJIbHBIEC YPABHEHUS U YPABHEHUS-CIICACTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

NPUMEHATh pa3IUYHble METOAbl PEHICHUS pPALMOHAJIBHBIX U JIpOOHO-
pallMOHANBHBIX YPABHEHUM, IPUMEHATH METOJ WHTEPBAJIIOB JUIS PEUICHUS
HEPABEHCTB;

CBOOO/IHO OIEpPUPOBaTh IMOHATUSMHU: MHOTOWIEH OT OJHOM IEPEMEHHOM,
MHOTOYJIEH ¢ IeJbIMH Ko3(p(dulHMeHTaMH, KOPHM MHOTOYJ€Ha, HPUMEHATH
JIeJIEHME MHOTOWIEHA Ha MHOTOUYIEH € OCTaTKOM, TeopeMy besy u teopemy Buera
JUTSL peLIeHUs 3a/1ay;

CBOOOJHO ONEPUPOBATH MOHATHSMHU: CHUCTEMA JIMHEWHBIX YpaBHEHUH,
MAaTpUIla, ONPEAETUTENIb MaTpUlbl 2 X 2 W €ro TEOMETPUYECKHUM CMBICT,
WCIIOJIB30BaTh CBOMCTBA ONPENEHUTENs 2 X 2 Uil BBIYMCIEHUS €ro 3HAYCHHS,
IPUMEHATh ONPENEIUTEN [UIsl PELIEHUsS CUCTEMbl JIMHEWHBIX YPaBHEHHI,
MOJIEJIUPOBATh PEANbHbIE CUTYalluH C TTOMOLIBIO CUCTEMbI JIMHEHMHBIX YPaBHEHUM,
MCCIIE0BATh IOCTPOEHHBIE MOJENHM C TMOMOIIBI0 MAaTpULl U ONPEACIUTENEH,
MHTEPHPETUPOBATH MIOJyYECHHBIN PE3YJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JIEWCTBHM C KOPHSIMH Il MpeoOpa3oBaHUs
BBIPAKEHUI;

BBINIOJIHATH MPE0Opa30BaHUs YUCIOBBIX BBIPAXKEHUM, COIEPKAIINX CTEIICHHU C
palMOHANIbHBIM [TOKA3aTENEM;

UCI0JIb30BaTh CBOICTBa aorapupmoB LTSI npeoOpa3zoBaHus
Jgorapu(MUYECKUX BBIPAKECHHUI;

CBOOOJHO OMNEPUPOBATH MOHSTHIMU: HppAlMOHAIbHbIC, MOKAa3aTeIbHbIE WU
JorapuMUYECKHe YpaBHEHHUS, HAXOJAUTh UX PEIICHUS C TOMOIIBIO PABHOCHIIbHBIX
NEePEeX0A0B WM OCYILECTBIISAS IPOBEPKY KOPHEW;



MPUMEHSTH OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYJIIBI ISl MPpeoOpa3oBaHMs
TPUTOHOMETPHUUECKUX BBIPAKCHHI;

CBOOOZIHO OMEpUpPOBATh TMOHSATHEM: TPUTOHOMETPHUUECKOE YpaBHEHHE,
OPUMEHSATh  HeoOXoaumble  (GOpMyINbI 1l PEIIeHHs] OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPABHEHUMH;

MOJICJIUPOBATh pEalbHble CUTyallud Ha S3bIKE aireOphl, COCTaBIAThH
BBIPQXXCHHS, YpPAaBHEHHUS, HEpPABEHCTBA IO YCJIOBHIO 3a/layd, MCCIEIOBAThH
MOCTPOEHHBIE MOJIEJH C UCTIOIb30BAHUEM alllapaTta anreopsol.

DOyHKUMU U TPAPUKH:

CBOOOJTHO ONEpPUPOBATh MOHATUSAMU: (PYHKIUS, CIIOCOOBI 3a/laHus (PYHKIUH,
B3aMMHO OOpaTHbIe (PYHKIMHM, KOMIO3UIMSA (YHKIUNA, Tpaduk QyHKINH,
BBITIOJIHATDH JIEMEHTapHbIE MTpeoOpa3oBaHus rpaukoB PyHKITHI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTh ONPEAEICHHUS U MHOXKECTBO
3HauYeHUU DYHKIMH, HYIH QYHKIIUU, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA;

CBOOOJTHO OMEpUPOBATh TMOHATUAMH: YETHBIE UM HEUYETHBIC (YHKIUH,
nepuoIndeckne (PyHKITUU, TIPOMEKYTKH MOHOTOHHOCTH (DYHKIIUHA, MAaKCUMYMBI 1
MUHAMYMBI (DYHKITMH, HauOoJblllee W HaWMEHbIIee 3HAaYeHWE (YHKIIMU Ha
MIPOMEXKYTKE;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: CTENEHHAs (PYHKIUS C HATYypaJbHBIM U
HEeabIM TIOoKa3zareseM, rpaduk CTENeHHOW (YHKIMM C HATypalbHBIM U IIEJIBIM
nokasaresieM, rpaduk KOpPHS N-Oil CTeNEeHW Kak (PYHKIIMU OOpaTHOM CTEneHu ¢
HaTypaJbHBIM MTOKa3aTeleM;

OTIepUPOBATh TOHATHUSAMU: JIMHEWHAs, KBaJpaTUYHAs W APOOHO-IIMHEWHAS
(GyHKIUU, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIEAOBAHHUE U MMOCTPOCHUE UX TPadUKOB;

CBOOOJTHO OMEPUPOBATH MOHSATUSMU: TOKa3aTeNbHAs W JorapupmMuyeckas
byHKIMHA, UX CBOMCTBA M TpadUKH, HCIOIB30BaTh MX TpadUKH I pErIeHUsS
YPaBHEHU;

CBOOOMIHO ONEPUPOBATH TOHATUAMHU: TPUTOHOMETPUYECKAST OKPY>KHOCTD,
OTIpEeJICICHIE TPUTOHOMETPUUECKUX (PYHKITUN YHCIIOBOTO apTyMEHTa;

UCIIOJIb30BaTh rpaduku  (QYHKIMI Uil  WCCIEOBaHUS IMPOIECCOB U
3aBHCHUMOCTEH TPH PEUICHUH 3a7a4 U3 JIPYTUX Y4EOHBIX MPEIMETOB M PeabHOU
YKU3HHM, BBIpAXXaTh GOpMYyIaMH 3aBUCHMOCTH MEKy BEIIMUYNHAMU;

Hauyana MaTeMaTH4ecKOro aHaIu3a:

CBOOOJHO OMEPUPOBATH TMOHIATHSIMH: apuPMETHUECKas M TeoMeTpHUYecKas
nporpeccusi, 0eCKOHEUYHO yOBIBAOIAsl TEOMETPUUYECKAs TPOTPECCHs, TUHEHHBIN U
AKCMOHEHIIUATBHBIA POCT, (OPMYJIa CIOKHBIX MPOIEHTOB, UMETh MPEICTABICHHE
O KOHCTaHTE;

UCTIONIb30BaTh MPOTPECCUU MJI PEIICHUs PEANbHBIX 3aJad MPHUKIATHOTO
XapakTepa;



CBOOOTHO OTIEPUPOBATH MOHATUSIMU: MTOCIEAOBATEIEHOCTh, CITIOCOOBI 33IaHuUs
MOCJICIOBATENPHOCTEN, MOHOTOHHBIE W OTPAHWYEHHBIE I1OCIJIEIOBATEIBHOCTH,
MMOHMMAaTh OCHOBBI 3apOXKJICHUSA MATEMAaTHYECKOrO aHajlv3a Kak aHain3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO OIEpPUPOBATH MOHSTHSMHU: HEMpEepbIBHbIE (YHKIMH, TOYKHU
pa3pbiBa rpaduka pyHKINH, aCUMITOTHI Tpaduka QyHKIHNH;

CBOOOJHO OIEpUPOBATh MOHATHEM: (GYHKIIWS, HENpPEphIBHAS Ha OTPE3KE,
MPUMEHSTH CBOMCTBA HEMIPEPBIBHBIX (PYHKIUH JJI PEIICHUS 3a/a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIMHU, KacaTenbHas K rpaduky QyHKIUH;

BBIYUCIISITh MIPOU3BOJIHBIE CYMMBI, IIPOU3BENICHUS, YACTHOTO W KOMITO3UIINHU
NBYX (DYHKIUH, 3HATh MPOU3BOHBIE JIEMEHTAPHBIX (PYHKIINIA;

UCIIOJIb30BaTh T€OMETPUUECKUN U (DU3MYECKUN CMBICT MPOU3BOTHOMN IS
pelIeHus 3a1ay.

MHo:xecTBa U JIOTMKA:

CBOOOJTHO  OINEpPUPOBATh  MOHSTUSIMHU: MHOXKECTBO, OIEpaliud  Haj
MHOECTBAMU;

MCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIH ammapar JJjIsl ONUCAHUS PEaTbHBIX
MPOLIECCOB U SIBJICHUM, TP PEIICHUU 3a/]1a4 U3 APYTUX yUEOHBIX MIPEIMETOB;

CBOOOJTHO OIEPUPOBATH TMOHATUSIMH: OIpEJCICHUE, TeopemMa, YpaBHEHHUE-
CJIEJICTBHE, CBOMCTBO MaT€MAaTHYECKOr0 00BEKTA, JOKA3aTeIbCTBO, PABHOCUIIbHBIE
ypaBHEHUS U HEPABEHCTBA.

K koniy o0yuenuss B 11 kiiacce oOydaromuicsi MOJYYHUT CIEAYIOIINE
MpeAMETHbIE PE3YyJbTaThl MO OTHAEJIBbHBIM TeMaM padoueil mporpaMMbl y4eOHOTO
Kypca «Anredpa u Hauyajla MaTEMaTUYECKOTO aHAIU3ay:

Yucaa v BBIYUCTICHUSA:

CBOOOJIHO ONEPUPOBATh TMOHSATUAMH: HATypaJlbHOE U IIEJI0€ YHUCIIO,
MHOKECTBa HATypaJbHBIX U IEJIBIX YHUCEJ, HUCIOJb30BaTh MPU3HAKU JCIUMOCTH
uenbix yucen, HOJl u HOK HaTypallbHBIX 4MCeN JJIsl pEelIeHHs 3a]a4, IPUMEHSTh
anroput™m EBkinna;

CBOOOJIHO OMNEpPUPOBATh TMOHSITHEM OCTaTKa MO MOMAYJ0, 3aluChIBaTh
HaTypaJbHbIE YHUCIIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJTHO OMEPUPOBATH TMOHATUSIMH: KOMIUIEKCHOE YHCIO W MHOECTBO
KOMITJIEKCHBIX YHCEJI, MPEJCTABISATh KOMILICKCHBIE YHCIIa B ajareOpanveckorl u
TPUTOHOMETPHUUECKON (popMe, BBITOIHATH apu(METHUECKUE ONepalid C HUMU U
n300pakaTh Ha KOOPJUHATHOM MJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



CBOOOJHO OMEPHPOBATH TOHITHSAMU: HppaAllMOHANBHBIC, MOKa3aTeIbHbIE W
jgorapuMUYECKHE€ HEPaBEHCTBA, HAXOJIUTh UX PEHICHUS C  [OMOIIbIO
PaBHOCHWJIBHBIX MTEPEXOJIOB;

OCYILECTBJISITH OTOOpP KOpPHEW MpPU PEUHICHUHM TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOOJIHO OMNEPUPOBATH TMOHSITHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXoaumble  (HOpPMyJIbI [l PEIICHUs] OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOO/IHO ONEPUPOBATH MOHATUSIMU: CUCTEMAa M COBOKYITHOCTh YPaBHEHUU U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CIICJICTBUS, HAXOAUTh PELICHUS
CUCTEMBI 1 COBOKYITHOCTEW pallMOHAIbHBIX, HPPALHOHAJIBHBIX, [TOKA3aTEIbHBIX U
jorapuMUYECKUX YPAaBHEHHUI U HEPABEHCTB;

peuarthb palMOHAIbHBIE, HWppalOHAIIbHBIE, MOKa3aTeJIbHbIC,
jJorapupMuUyYecKue W  TPUTOHOMETPUYECKHE YpaBHEHUS UM  HEPaBEHCTRBA,
coAepKalye MOIYJIA U apaMeTpPBhI;

MPUMEHSTH TpaduuecKkre METObI JJI PEIICHHs] YPaBHEHUN U HEPABEHCTB, a
TaKXke 3aJ1ad ¢ napaMeTpaMmu;

MOJICIUPOBATh peajbHbIE CUTyalldd Ha S3bIKe auredpbl, COCTaBIATH
BBIPDAKECHUS, YPAaBHEHMUS, HEPABEHCTBA M HMX CHCTEMBI IO YCIIOBHIO 3a/IayH,
UCCJIEIOBATh TOCTPOCHHBIE MOJIENIM C UCIOJIb30BAaHUEM ammapara ajireophl,
MHTEPIPETUPOBATH NOJTYUYECHHBIN PE3YJIbTAT.

DyHKIUHN U TPpauKu:

CTpOUTh TpadUKU KOMIIO3UIIUKA (PYHKIIMH C TOMOIIBIO DJIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTh TE€OMETpUYeCKHe oOpa3bl ypaBHEHUMH M  HEPABEHCTB  Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO  OMEpUpPOBATH MOHATUSAMH: TpadUKH TPUTOHOMETPUUYECKUX
dynxumii;

NPUMEHITh (QYHKIUU JJIi MOJEITUPOBAHUS M UCCIEIOBAHUS PEATbHBIX
IIPOLIECCOB.

Hauaysia MmaTeMaTH4ecKOro aHajausa:

WCIIOJI30BaTh MPOU3BOAHYIO IS MCCleOBaHUs (PYHKIIMM HA MOHOTOHHOCTD
Y OKCTPEMYMBI;

HAXOJIUTh HAMOOJbINICe U HAMMEHBITIEE 3HAYCHUS (PYHKIIUU HETPEPHIBHOW Ha
OTpE3KE;

WCIOJIB30BaTh IPOM3BOAHYIO Ul HAXOXKJICHUS HAWIYYLIErO pEIICHUS B
MPUKIAAHBIX, B TOM UYHCJIE€ COLMAIbHO-PKOHOMUYECKHMX, 3adadax, [Jis
OTIpEJICICHUs] CKOPOCTH U YCKOPEHHWsS Tpoliecca, 3aJaHHOro (GOpMyJIOd WU

rpadukoM;



CBOOOJHO OMEPHUPOBATH TOHIATHSAMHU: TIEPBOOOpA3HAs, OINpPEACIEHHBIN
WHTErpall, HaXOAUTh MEPBOOOpPA3HBbIC 3JIEMEHTAPHBIX (YHKUMNA W BBIYHCIATH
uHTterpai no popmyie Herotona-JIeitbnuna;

HAXOJIUTh TIOMIAH TUIOCKUX (UTYP U OOBEMBI TEJT C TIOMOIITLIO UHTETpaa;

MMETh MPEACTABICHUE O MAaTEMaTH4YECKOM MOJCIIUPOBAHUNA HA MpUMEpE
cocTaBiieHUs U PepeHIINaTbHBIX YPaBHEHUN;

pelIarh NMPUKIIAIHBIE 33Ja4¥, B TOM YHCIIE COUHAIBHO-3KOHOMUYECKOIO U
¢bu3nUecKoro xapakrepa, CpeJICTBaMi MaTeMaTHUYECKOTO aHaJN3a.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KITACC
KosaunyecTBo yacos JIeKTPOHHbIE
Ne HaumeHoBaHue pa3esioB U TeM (uudposbie)
n/n NPOrpamMmbl Bcero Konrpoaubie | HpaxTirieckue oOpa3oBaTe/IbHbIC
padoTbI padoTbI pecypesI
MHOXECTBO IEHCTBUTEIIBHBIX YHCEIL.
1 MHorouniensl. PalionanbsHble ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMbI IMHEMHBIX
ypaBHEHUI
5 @Oynkiun 1 rpaduku. CreneHHas QyHKIUs ¢ 12 1
LIeJIBIM [TOKa3aTeIeM
3 Apudmernaeckuii KopeHb N-0ii CTETICHH. 15 1
WppaunoHaibHble ypaBHEHUS
4 [Toka3zarenbHas pyHkuus. [lokazarenbHble 10 1
YpaBHEHUS
5 Jlorapudmuueckas GyHKIUS. 18 1
Jlorapudmuueckre ypaBHEHUS
5 Tpuronomerpuveckre BEIpaXKEHUS U 29 1
ypaBHEHUS
[TocnenoBaTenbHOCTH M IPOTPECCUN 10
HenpepsiBable pyHkiun. [IponsBonnas 20
9 [ToBTOpEeHme, 0000IIeHNHEe, CUCTEMATH3AITHS 5 )
3HAHUH
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0




11 KIIACC

KosaunyecTBo yacos JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NMPOrpaMMbI Bcero Konrporbbte | Hpaktirieciie o0pa3oBaTejbHbIE
padoTbI padoTbI pecypesI
1 HccnenoBanue GyHKIHI ¢ TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas u UHTETPAI 12 1
3 I'paduxu TpUTOHOMETPUIECKUX (PYHKIUH. 1 1
Tpuronomerpruyeckue HepaBeHCTBA
4 WppatnmoHaiibHEIE, TOKAa3aTeIbHBIC H 24 1
norapuMUUecKre HEPaBeHCTBA
5 KomrmiekcHbie uncia 10
6 HatypanbHble u 1iesible uucna 10
CucreMbl paliluOHATBHBIX, UPPAIIMOHATBHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
YPaBHEHUU
8 3a1a4uu ¢ mapameTpamu 16 1
9 [ToBTOpenue, 00001IeHNE, CUCTEMATU3AITUS 16 5
3HaHUN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




HOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounvecTBO 4acon JIeKTPOHHbIE
No ara udpoBbIe
n/n Tewa ypoka Bcero Kontpoabibie | Hpakriieckue falsyqeﬂnﬂ :)Iﬁ}()l;lr:osaTenbnble
padoTbI padoTbI pecypesI
1 [[MHOkeCTBO, Oliepaliuy HaJl MHOYKECTBAMHU 1
U X CBOMCTBA
2 Huarpammel Diinepa-Benna 1
3 [IpuMeHeHne TeOpETUKO-MHOKECTBEHHOTO 1
arrapara Jijis penieHus 3aj1a4
ParmonanpHeie unciia. OOBIKHOBEHHEIC U
4 JECSITHYHBIC IPOOH, TTPOLICHTHI, 1
OCCKOHEYHBIC TIEPHOINICCKUE IPOOH
Parmonanbsueie urcia. OOBIKHOBEHHBIE U
5 JeCSITUUHBIE TPOOH, IPOLIEHTHI, 1
OECKOHEYHBIE MIEPUOINIECKUE TPOOH
6 [Tpumenenue npoOeit U MPOLIEHTOB IS 1
perieHust TPUKJIaAHBIX 3a7a9
7 [Ipumenenue npoGeit ¥ MPOLIEHTOB NS 1
pelieHus: NpUKIaaHbIX 3a7a4
8 JlericTBUTENbHBIC YHCIA. PalioHaIbHEIE U 1
HppaIMOHAIIbHBIE YHCIIa
9 ApubdmeTnieckre ornepamu ¢ 1
JIECTBUTEIBHBIMA YHCIIaMHU
10 Moaynb 1eMCTBUTEIBHOTO YHCIIA U €70 1

CBOICTBa




11

[TpuOnuxEHHbBIE BEIUMCICHUS, IPAaBUIIA
OKPYTJICHUS, MPUKHUIKA U OLICHKA
pe3yJibTaTa BHIYMCICHUN

12

OCHOBHbBIE METO/IbI PEIICHUS LEbIX U
JIPOOHO-pallMOHAIBHBIX YPABHEHUN U
HEPaBEHCTB

13

OCHOBHBIE METO/IbI pELICHUS 1IEJIbIX U
JIPpOOHO-pallMOHANIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

14

OCHOBHbBIE METO/Ibl PELICHHUS LIENBIX U
JIPOOHO-paLlOHAJIbHBIX YPABHEHUN U
HEpaBEHCTB

15

MHOro4wieHsl OT OAHON NEPEMEHHOM.
Jlenenue MHOTOUYJIEHA HA MHOTOYJIEH C
octaTtkoM. Teopema besy

16

MHOro4JIeHbI ¢ IeIbIMU K03 PHUIIHeHTaMU.
Teopema Buera

17

Pemrenne cucreM TMHENHBIX ypaBHEHUN

18

Pemrenne cucreM TMHEMHBIX ypaBHEHUN

19

Martpuna cucTeMbl TMHENHBIX YPaBHEHUN.
Omnpenenurens MaTPUILb 2X2, €0
TF€OMETPUYECKHI CMBICII M CBOMCTBA;
BBIYMCIICHHUE €T0 3HAYCHUS

20

Onpenenurens MaTpuLbl 2X2, €ro
reOMETPHUECKHUI1 CMBICIT U CBOMCTBA;
BBIYMCIICHUE €TI0 3HAYCHUA

21

IIpuMeHeHue onpenenuTes s pereHus
CUCTEMBI JINHEWHBIX YPAaBHEHHUI




22

Pemenne npukiiagHbIx 3a4a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUU

23

Pemrenue npukiaaHbIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBbI JINHEHHBIX YPaBHEHU

24

KonTponbHas pabdora: "PanmonanbHble
ypaBHEHHUS U HepaBeHCTBA. CHUCTEMBI
JIMHEHHBIX YpaBHECHUM"

25

OyHKIWHS, CIOCOObI 3aMaHusT (QYHKITUH.
B3aumuo oOpatHbie ¢pyHkimn. Komnosunus
byHKIMi

26

I'paduk pynkuuu. dnemMeHTapHbIC
npeoOpa3oBanus rpaduKoB PYHKIUI

27

OO6nacTh onpeeIICHUsT 1 MHOKECTBO
3HayeHnd ¢pyHkuuu. Hymn ¢pyHkmmm.
IIpoMexyTKH 3HaK IOCTOSIHCTBA

28

YETHble 1 HEUETHBIE (DYHKITHH.
[lepuoanueckue pynkiuu. [lpomexxyTku
MOHOTOHHOCTH (PYHKIIMH

29

MakcuMyMbl  MUHUMYMBI (DYHKITUH.
HauOonbiiee n HauMeHblIIee 3HAYCHNE
(GyHKIIMU Ha IPOMEKYTKE

30

Jlunelinas, KkBagpaTHyHast U ApOOHO-
JTuHeHas pyHKIUU

31

DneMeHTapHOe UCCIIeA0BaHUE U
MOCTPOEHHE TPAPHUKOB ITHX (PYHKIHHA

32

DneMeHTapHOEe UCCIIEA0BAHNE U
ocTpoeHne rpauKoB ATUX (QYHKIHHA

33

Crermens ¢ LIEJIBIM ITOKa3aTelieM. buHoMm




Hrerotona

CreneHsb ¢ LIeJIbIM IToKa3aTeiieM. buaom

34 Herotona
CrenenHast pyHKIUS C HATYPaJIbHBIM U

35 LeNbIM TIoKa3aTesieM. E€ cBolicTBa u
rpaduk

36 Kontponbnas pabora: "CreneHHas
¢ynkuus. E€ cBoiicTBa u rpapux”

37 Apudmernaeckuii KOpeHb HATYPaTBHOM
CTEIIEHU U €ro CBOMCTBA

38 Apudmernueckuii KOpeHb HATYPATBHOM
CTEIICHU U €r0 CBOWCTBA

39 IIpeoOpa3oBaHus YMCIOBBIX BEIPAXKEHUH,
COJIEp KaIlMX CTENEHU U KOPHU

40 IIpeoOpa3oBaHus YMCIOBBIX BEIPAXKEHUH,
COJIep KallMX CTENEHU U KOPHU

41 [IpeoOpa3oBaHus UNCIOBBIX BBIPAXKEHUH,
COJIEpIKaIMX CTENIEHU U KOPHU
WppannonansHelie ypaBHeHUS. OCHOBHBIE

42 METO/]Ibl PELICHUS NPPALMOHAIBHBIX
YPaBHEHUU
Wppanmonanshble ypaBHeHUs. OCHOBHbBIE

43 METO/Ibl PELICHUS NPPALMOHAIBHBIX
YpaBHEHHI
WppannonansHblie ypaBHeHUS. OCHOBHBIE

44 METO/BbI PELICHHS UPPALlMOHAIBHBIX
YpaBHEHHI

45 PaBHOCHIIbHBIE TIEPEXOBI B PEIIEHUN




UPpalMOHATILHBIX YPaBHEHUI

PaBHOCHIIBHEIC MEPEXOAbI B PCIICHUN

46 UppalMOHAIIbHBIX YPaBHEHUI

47 PaBHOCHIIbHBIE IEPEXO/IBI B PELLIEHUN
HPPALMOHATIBHBIX YPAaBHEHUU

48 PaBHOCHIIbHBIE IEPEXO/IBI B PELLIEHUU
HPPALMOHAIIBHBIX YPAaBHEHUU
CgoiicTBa 1 rpaduK KOpHS N-0 CTETICHU

49 KaK (YHKITUH OOpaTHOW CTCTICHH C
HaTypaJIbHbIM IIOKa3aTesIeM
CoiicTBa 1 TpaduK KOpHS N-0H CTENICHN

50 Kak (YHKIIMH OOpaTHOW CTETIeHH C
HaTypaJbHbIM I10Ka3aTeIEM
KonTponbnas padota: "CBoiicTBa u rpaduk

51 KOpHs n-oi crenenu. MppanroHanbHbie
ypaBHEHUS"

59 CreneHs ¢ pallMOHaJIbHBIM I10KA3aTENIEM U
e€ CBOICTBA

53 CreneHs ¢ palliOHaJIbHBIM I10KA3aTENIEM U
e€ CBOICTBA

54 CreneHsb ¢ palluOHaJIbHBIM ITOKa3aTeNeM U
e€ CBOICTBA

55 IToka3zarenbHas QyHKLUS, €€ CBONCTBA U
rpapuk

56 Hcnonk3oBanue rpaduka GyHKIUU IS
peuieHust ypaBHEHU I

57 Hcnons3zoBanne rpaduxa GyHKITUN 151

pellIeHns ypaBHEHUI




IlokazarennHBIC YpaBHCHUA. OcCHOBHBIE

58 METO/BI PEIICHUS TTOKa3aTeIbHbIX 1
ypaBHEHHI
[TokazarenbHble ypaBHeHUS. OCHOBHBIE

59 METO/IbI PEIICHHS TTOKA3aTEeIbHBIX 1
ypaBHEHHI
[TokazarenbHble ypaBHeHUs. OCHOBHBIE

60 METO/IbI PEIICHHS TTOKA3aTEeIbHBIX 1
YpaBHEHHI

61 Kontposbnas padorta: "IlokazarenbHast 1
¢ynkuus. [TokazaTenpHbie ypaBHEHUS "

62 Jlorapudm uncna. CoiicTBa orapugpma 1

63 Jlorapudm uncna. CoiictBa orapupma 1

64 Jlorapudm yucna. CoiicTa norapugma 1

65 JlecsiTuuHBIEC M HaTypajibHbIE JIOTapu(OMbI 1

66 JlecsiTuuHbIEe ¥ HaTypajibHbIE JIOrapu(MbI 1

67 IIpeoOpa3oBaHue BbIpakeHUI, COAEPIKAIINX 1
sorapupmMsl

68 [TpeoOpazoBanHme BEIPAKEHH, COIEPIKAIINX 1
sorapumsl

69 IIpeoOpa3oBaHue BIpakeHUI, COAEPIKAIINX 1
sorapupmMsl

70 Jlorapudpmuueckas ¢pyHkIus, e€ cBoiicTBa U 1
rpapux

71 Jlorapudmuueckas ¢pyHKIHs, €€ cBOIiCTBa U 1
rpapuk

79 Hcnons3zoBanne rpaduxa GyHKITUN 151 1

pellIeHns ypaBHEHUI




Hcnonbk3oBanue rpaduka GyHKIUT IS

3 peLIeHusl ypaBHEHU I
Jlorapudpmuueckue ypaBHeHus. OCHOBHBIE

74 METO/bI PEIICHHS JIOTApUPMUUECKUX
YpaBHEHHI
Jlorapudmuueckue ypaBuenus. OCHOBHbIE

75 METO/BI peIIeHUs Torapu(PMUIECKUX
YpaBHEHHI
Jlorapudpmuueckue ypaBHeHus1. OCHOBHBIC

76 METO/IbI PEIICHHS JIOTApUPMUICCKUX
ypaBHEHUI

77 PaBHOCUIIbHBIE IEPEXO/IBI B PELLIEHUU
norapu()MHUYECKUX ypaBHEHUI

78 PaBHOCUIIbHBIE IEPEXO/IBI B PELLIEHUU
norapu()MUYECKUX ypaBHEHUI

79 Kontponbnas pabdorta: "Jlorapupmuyeckas
¢ynkuus. Jlorapugmuueckue ypaBHeHus"

80 CuHyc, KOCHUHYC, TAHT'€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT'€HC U KOTaHT€HC
YKCIIOBOTO apryMeHTa

82 ApKCUHYC, apKKOCHHYC M apKTaHT'€HC
YHCIIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCHHYC M apKTaHT'€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

84 OIIpeEIEHUE TPUTOHOMETPUUECKHUX

(GyHKIUH YMCIOBOTO apryMeHTa




Tpuronomerpuyeckas OKpyKHOCTb,

85 OIpeIeIeHUE TPUTOHOMETPUIECKUX 1
(GYHKIMI YUCIOBOrO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (hOPMYJITbI 1

87 OCHOBHBIE TPUTOHOMETPHUECKUE (HOPMYJIIBI 1

88 OCHOBHBIE TPUTOHOMETPHUECKUE (HOPMYJIBI 1

89 OCHOBHBIE TPUTOHOMETPHUECKUE (HOPMYJIIBI 1

9 [IpeoOpa3oBaHue TPUTOHOMETPUIECKUX 1
BbIpaKCHU I

01 IIpeoOpa3oBaHue TPUTOHOMETPUUECKUX 1
BbIpaKCHU I

92 [IpeoOpa3oBaHue TPUTOHOMETPUUECKUX 1
BBIPAKEHU I

03 [IpeoOpa3oBaHme TPUTOHOMETPUIECKUX 1
BBIpAKCHUI

94 Pewrenne TpUroHOMETPUYECKUX YpPaBHEHUN 1

95 Pemienne TpUroHOMETPUYECKUX YPaBHEHNI 1

96 Pemenne TpuroHoMeTpUYECKHX YpaBHEHUH 1

97 Pemenne TpUroHOMETPUYECKUX YPaBHEHNI 1

98 Pemrenne TpUroHOMETPUYECKUX YpaBHEHUH 1

99 Pemenne TpuroHoMeTpUYECKHX YpaBHEHUH 1

100 Pemenne TpuroHoMeTpUYECKHX YpaBHEHUH 1
KonTponbhas pabora:

101 "TpUroHOMETPUYECKUE BBIPAXKECHUS U 1
TPUTOHOMETPHUUYECKUE YpaBHEHHS"

102 ITocnenoBarenbHOCTH, CIOCOOBI 3a1aHUS 1

nociiegoBareabHoCcTel. MeTon




MaTeMaTHIeCKOMN HUHAYKIUA

MOHOTOHHBIE U OIr'paHUYCHHEBIC

103 nocneaoBarenbHoCcTH. MicTopus aHam3a
0ECKOHEYHO MaJIbIX

104 Apudmerndeckas mporpeccus

105 I'eomeTpuueckas nporpeccust

106 beckoHeuyHO yObIBaro1asi reoMeTpuUuecKas
nporpeccus

107 Cymma GeckoHe4HO yObIBaroLIei
r€OMETPUYECKON ITPOTPECCUU

108 JIMHENHBIN U SKCIOHEHIIMATIbHBIA POCT.
Hucno e. DopMyia CII0KHBIX ITPOLEHTOB

109 JIMHENHBIN U SKCIIOHEHIUATIBHBIN POCT.
Yucno e. Dopmyiia CI0XKHBIX IPOLIEHTOB

110 Vcnonb30BaHue NpOrpeccuu AJs peleHus
peanbHbIX 33a]a4 IPUKIIAJHOTO XapaKTepa

111 KontponbHas pabota:
"[TocnenoBarenbHOCTH U TIporpeccuun’

112 HenpepriBHbIE PYHKIINN U UX CBONCTBA

113 Touka pa3pbiBa. ACUMITOTHI IpaUKOB
byHKIMH

114 CaoiicTBa (pyHKIINI HEMTPEPHIBHBIX HA
OTpe3Ke

115 CBoiicTBa (pyHKIIMIT HETTPEPBHIBHBIX HA
OTpe3Ke

116 Metosa MHTEPBAJIOB [T peIIeHUs

HEPaBEHCTB




117 Metoa MHTEPBaJIOB [l peIIeHUs
HEpPaBEHCTB

118 MeToa MHTEPBAJIOB [T pEIICHUS
HEpaBEHCTB

119 IIpuMeHeHne CBOMCTB HENPEPBIBHBIX
(GyHKUMH 1715 pelieHus 3a1ad

120 [IpumeneHne CBOKMCTB HEMPEPBIBHBIX
(GyHKUMH 1715 pelieHus 3a1aq

121 [lepBast 1 BTOpasi mponu3BOAHbIE (HYHKIUU

122 Onpenenenue, reOMETPUUYECKUI CMbICIT
MPOU3BOJHOMN

123 Omnpenenenue, PU3NUECKHUN CMBICIT
MPOU3BOHOM

124 YpaBHeHHe KacaTelbHOH K rpaduKy
byHKIMH

125 YpaBHeHHe KacaTelbHOH K rpaduKy
byHKIIMN

126 [Tpou3BoHBIE 37IeMEHTAPHBIX (DYHKIINI

127 [Ipon3BoiHBIE BNIEMEHTAPHBIX PYHKLIUH

128 [Tpou3BoHAs CyMMBI, TPOU3BEACHNS,
9aCTHOTO ¥ KOMITO3UIMH (yHKITHIA

129 [Tpou3BoHAs CyMMBI, TPOU3BEACHNS,
YaCTHOTO U KOMITO3UIMU (QYHKIMH

130 ITpon3BoiHasi CyMMBI, TPOU3BEACHNS,
9aCTHOTO ¥ KOMITO3UIIMH (yHKITHIA

131 Konrponsnas pabora: "[IpousBognas”

132 [ToBTOpeHme, 0000IIEHNE, CHCTEMAaTH3AIHS




3HaHuii: "YpaBHeHus"
133 [ToBTOpEeHME, 0000IIICHNE, CHCTEMAaTH3AITUS 1
3HaHui: "OyHkun"
134 HToroBast KOHTpoJIbHAs paboTa 1
135 Hrorosas KoHTpoJbHas paboTa 1
136 HOBTOPGHI/IC, 0000111eHHEe, CHCTEMAaTH3allHs 1
3HaHUH
OBIIEE KOJIMYECTBO HACOB I1O 136 10

I[TPOI'PAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acos

KonTpoJbHbIe

Bcero
padoTbI

IMpakTHyeckue
padoTbI

JlaTa
HU3yYeHUs

JIeKTPOHHBbIE
nupposbIe
o0pa3oBaTe/ibHbIE

pecypcsl

[IprumeHeHue nporu3BOIHON K
UCCIIEIOBaHMIO (PYHKIUI Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

[TpuMeHeHrE TPOU3BOTHON K
WCCJICIOBAaHMIO (DYHKITUI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[IpuMeHeHne npou3BOIHON K
UCCclIeI0BaHMIO (PyHKIUI Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

[TpumeHeHue npou3BOIHOM K
MCCIIeI0BaHUIO (DYHKIIMI Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

IIprMmeHeHne MpoOnu3BOAHON K
UCCIIeIOBaHMIO (PYHKITHI Ha
MOHOTOHHOCTb Y SKCTPEMYMBI

[IprMeHeHnne npon3BOAHOM K
ucclieIoBaHI0 (PyHKIUH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

Haxoxnenue HanOOJIBIIETO U

HaVMEHBIIIETO 3HAYEHUS HENPEPBIBHOMN

(byHKIMU Ha OTpe3Ke

Haxoxnaenue HanOOJIBIIETO U




HAMMEHBIIETO 3HAYCHHS HENPEPHIBHON
(GyHKIMU Ha OTpe3Ke

Haxoxnenue HanOOJIBIIETO U
HAUMEHBIIIETO 3HAYCHHUST HETTPEPBIBHOM
(byHKIMU Ha OTpE3Ke

10

HaxosxaeHne HanooJIbIIero u
HAUMEHBIIIETO 3HAYCHU ST HETIPEPHIBHOM
(GyHKIMH Ha OTpe3Ke

11

Haxoxneaue HaubobLero u
HAUMEHBIIIET0 3HAYCHHUST HEITPEPHIBHOM
(GYHKIIMU Ha OTpE3Ke

12

Haxoxnenne HanOoJIbIIero u
HaWMEHBIIIETO 3HAYEHHUS HETIPEPHIBHOM
GyHKIIUM Ha OTpe3Ke

13

[IpumeHneHre Tpor3BOIHOMN IS
HaXOK/ICHUS HAWITYYIIETO PEIICHHUS B
MPUKIIATHBIX 3a7a4ax

14

[IprMeHeHnne npou3BOHON IS
HAaXO’K/JICHUs HAWIYYILIETO PEILICHNS B
MIPUKIIAJHBIX 3a/1a4aX

15

[IprMeHeHne npou3BOHON IS
OIIpEIENIEHUs] CKOPOCTH M yCKOPEHUs
npoiiecca, 3aJaHHOTro (popMyIoif mim
rpaguxkom

16

IIpuMeHeHne npon3BOAHON AJIS
OIIPEIETICHUS CKOPOCTU U YCKOPEHUS
npoiiecca, 3aJaHHOTo (popMyIIoif mim
rpagukom




17

Kommozurus GyHkumii

18 Kommozurus GyHkuumii

19 Kommozurus GyHkumii

20 ['eomeTpuyeckue oOpa3bl ypaBHEHU HA
KOOPAMHATHOW INIOCKOCTH

1 ['eomeTpuyeckue oOpa3bl ypaBHEHUH HA
KOOPAMHATHOW INIOCKOCTH

99 KonTtponsHas padora: "HccnenoBanue
GYHKIUI ¢ TOMOIIBIO TPOU3BOTHON"

93 [TepBooOpazHas, OCHOBHOE CBOICTBO
MepPBOOOPaA3HBIX

o4 [TepBooOpazHbIe AIeMEHTAPHBIX (PYHKITHIHA.
[IpaBuna Hax0XICHHS TEPBOOOPA3HBIX

o5 [TepBooOpa3HbIe 37IeMEHTAPHBIX ()yHKITHA.
[TpaBuiia Hax0Xk1eHUSI IEPBOOOPA3HBIX

26 Huterpai. ['eomeTprueckuii CMbICI
WHTErpaia

97 Brruncnenue onpenenéHHOro HHTerpana
1o popmyne HoroTona-JlelioHuma

28 Brraucnenue onpenenéHHOro HHTerpaia
1o popmyne HoroTona-JlelioHuma

29 [IpumeHnenne uaTErpaa 1jist HAXOXKIACHUS
TIoIIaied TWIOCKUX QPUryp

30 [IpuMeHeHnne naTerpaia ajist HaXOXKACHUS
00BEMOB reOMETPUYECKHUX TEI

31 [Ipumeps! perennii auddepeHmanbHbIX

YpaBHEHUI




[Tpumeps pemenuit muddepeHnnaTbHbBIX

32 o
ypaBHEHUI
MaremaTrnueckoe MOAEIMPOBAHUE

33 PEATBHBIX MPOIECCOB C IOMOIIIBIO
Qg epeHIraIbHbIX ypaBHEHUN

34 Kontponbnas padota: "IlepBoobpaznas u
uHTerpan”

35 Tpuronomerpudeckue GpyHKIUH, UX
CBOIicTBa U rpaduKu

36 Tpuronomerpudeckne GpyHKINH, UX
CBOIiCcTBa U rpaduKu

37 Tpuronomerpuyeckue GyHKIUHU, UX
CBOWCTBA U TpapuKu

38 Tpuronomerpuyeckue GyHKIUHU, UX
CBOWCTBA U TpapuKu

39 Tpuronomerpudeckne GpyHKINH, UX
CBOWCTBA U rpaduKu
OT100p KOpHEH TPUTOHOMETPUUECKUX

40 YpaBHEHUH C TOMOIIIBIO
TPUTOHOMETPHUUYECKON OKPY’KHOCTH
OT60p KOpHEM TPUTOHOMETPUIECKUX

41 YPaBHEHHUH C IOMOILBIO
TPUTOHOMETPHUUYECKON OKPY’KHOCTH
OT100p KOpHEH TPUTOHOMETPUUECKUX

42 YPaBHEHHUH C TIOMOILBIO
TPUTOHOMETPHUYECKOU OKPYKHOCTH

43 OT160p KOpHEH TPUTOHOMETPUUECKUX

YpPaBHEHUH € MOMOIIBIO




TPUTOHOMETPHUUECKOMN OKPY>KHOCTH

Pemrenne TPUTOHOMECTPHUUCCKUX

44
HEPaBEHCTB

45 Pemienne TpuroHOMeTpUYECKUX
HEPaBEHCTB

46 Pemienne TpuroHOMeTpUYECKUX
HEPaBEHCTB

47 Pemenuie TpuroHOMeTpHUUECKUX
HEPaBEHCTB
Kontponbnas padora: "' paduxu

48 TPUTOHOMETPUYECKUX (PYHKIUH.
TpuronomeTrpuyeckue HepaBeHcTBa"

49 OCHOBHBIE METO/IbI PEIICHHS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEIICHHS
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METOJIBI PEIICHHS
MOKa3aTeIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI PELICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI pEIlICHUS
JorapuMUUECKIX HEPABEHCTB

54 OCHOBHBIEC METO/IbI PEIICHUS
JorapupMHUUECKUX HEPABEHCTB

55 OCHOBHBIEC METO/IBI PEIICHUS
norapupMHUUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI pEIICHUS

JorapuMUIECKIX HEPABEHCTB




OcCHOBHBIE MCTOJBI pCHICHUA

> UPPALMOHAIILHBIX HEPABEHCTB
5g OcHOBHBIE METO/IbI PELLICHUS
UPPaLMOHAIILHBIX HEPABCHCTB
59 OcHOBHBIE METO/IbI PELLICHUS
UPPALMOHAIILHBIX HEPABCHCTB
60 OcHOBHBIE METO/BI PEILICHUS
UPPALMOHAIILHBIX HEPABEHCTB
61 I'padmuueckue meTo b1 pereHust
UPpPaLMOHATILHBIX YPaBHEHUM
62 I'padmuueckue meTo b1 perieHust
VPPaLMOHATIbHBIX YPaBHEHUM
63 I'padrueckue MeTo bl perieHus
IIOKa3aTeJIbHBIX YPABHEHHUI
64 I'padrueckue MeTo bl perieHus
[I0Ka3aTeIbHbIX HEPABEHCTB
65 I'padmnueckue meTo b1 perieHust
Jorapu(pMHUUECKUX YpaBHEHUI
66 I'padrueckue MeTO/bI perieHus
J0rapupMHUECKUX HEPABEHCTB
67 I'padrueckue MeTO/bI perieHus
norapu(pMUUECKIX HEPABEHCTB
I'padmueckue meronab! pereHus
68 NOKa3aTeIbHbIX U JOrapUPMHUUECKUX
YPaBHEHUU
I'paduueckue MeToIbI perieHus
69 MOKa3aTeIbHBIX U JIOTAPUPMHUECKUX

ypaBHEHUI




70

['padmyeckue MeTO bl pEeLICHUS
NOKa3aTeIbHBIX U JIOTapUPMHUUECKUX
HEPABCHCTB

71

['padmyeckue MeTO bl pEeLLICHUS
MOKAa3aTeIbHBIX U JIOTApUPMUIECKIX
HEPABEHCTB

12

KonTtponpHas pabora: "UppanuoHaibHble,
HoKa3aTesbHbIE U JJorapudmMuyeckue
HepaBeHCTBa"

73

KommnekcHble uncia. Anredpanueckas u
TpUTrOHOMETpHYeCcKasi pOpMBI 3arcu
KOMIUIEKCHOTO 4nCIIa

74

KommnekcHeie unucna. Anredpanyeckas u
TPUTOHOMETpHUYEcKasi pOpMBbI 3aIHCH
KOMIUIEKCHOTO YHCIIa

75

Apudmernueckue ornepamnuu ¢
KOMILJIEKCHBIMHU YUCIIAMU

76

ApudmeTnueckue onepainu ¢
KOMIUIEKCHBIMU YHCIIaMU

77

N300paxeHne KOMIUIEKCHBIX YHNCEN Ha
KOOPAWHATHOM IIOCKOCTH

78

N300paxeHne KOMIUIEKCHBIX YHNCEN Ha
KOOPAWHATHOM IIOCKOCTH

79

®opmyna Myaspa. KopHu nN-oii cTenenun
13 KOMIUIEKCHOTO YHCIia

80

®opmyna Myaspa. Kopau nN-oii crenenun
13 KOMIUIEKCHOT'O YHCIIa

81

HpI/IMeHCHI/IC KOMIIJICKCHBIX YHUCCIT JIA




penieHus GU3NIECKUX U TEOMETPHUUECKUX
3a1a4

KonTtponbHas padota: "KomruiekcHsie

82 "
yucia

83 HatypanbHable u 1ienple uncna

84 HarypanbHble u 1ieble uncina

85 [IpumeHeHue Npru3HaKOB AETUMOCTH
LEJIBIX YUCEeI

86 [TprMeHeHne MPU3HAKOB JETUMOCTH
LEJIbIX YUCEl

87 [TprMeHeHne MPU3HAKOB JETUMOCTH
uensix uncesn: HOJ[ u HOK

88 [IpumeHeHue nNpru3HAKOB 1ETUMOCTH
nensix uyncen: HOJI m HOK

89 [TprMeHeHne MPU3HAKOB JETUMOCTH
LEJIBIX YUCEeII: OCTAaTKH 110 MOJIYJIIO

9 [TpuMeHeHne NPU3HAKOB IENUMOCTH
LEJIBIX YUCEJI: OCTATKH 110 MOYJIIO
[IpumeHneHne npu3HaKOB JIEIUMOCTH

91 LEJNBbIX Yrcent: anroput™ EBkimna nis
peleHus 3a1a4 B IIeJIbIX YUCIax

92 Konrtponbnas padota: "Teopus 1enbix
yucen"
Cucrema 1 COBOKYITHOCTh YPaBHEHHH.

93 PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CIIEZICTBUS

94 CucreMa 1 COBOKYITHOCTh YPaBHEHHUH.

PaBHOCHIBHEBIE CHCTEMEBI I CHCTEMBI-




CJIC€ACTBUA

95 OcCHOBHBIE METOJBI PEILIEHUS CUCTEM U
COBOKYIIHOCTEM PallMOHAIIbHBIX YPAaBHEHUMN

OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
96 COBOKYITHOCTEW HPPaLMOHATIBHBIX
YpaBHEHU

OCHOBHBIE METO/Ibl PEILICHUS CUCTEM U
97 COBOKYITHOCTEH I10Ka3aTEIbHBIX
YpaBHEHHI

OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
98 COBOKYIHOCTEN IOKa3aTeIbHbIX
YpaBHEHHI

OCHOBHBIE METOIbI PEIICHUS CHCTEM U
99 COBOKYITHOCTEH JorapupMuyecKkux
YpaBHEHUI

OCHOBHBIE METO/IbI PEILICHHUS CUCTEM U
100 COBOKYITHOCTEH JIOTapu(PMUIECKIX
YPaBHEHU

[IprMeHeHne CHUCTEM K PEIIEHUIO
MaTeMaTHUYECKUX 3a/1a4 ¥ 3ajiay U3

101 pa3IUYHbIX 00JIacTel HayKu U peanbHOI
KHU3HHU, HTHTEPIPETALHS TTOTYISHHBIX
pe3yIbTaToOB

[TpuMeHeHHe crCTeM K pelIeHUI0
MaTeMaTHYECKUX 3a/1a4 ¥ 3a71a4 U3

102 pa3IUYHBIX 00JIacTel HayKu U peanbHON
KHU3HU, HHTEPIPETALHNS TTOTYICHHBIX

pe3yJIbTaToOB




[TpriMeHeHre HepaBEHCTB K PEIICHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 3aJ1a4 13

103 pa3IMYHBIX 00JIaCTel HAYKH U peaTbHON
YKU3HU, UHTEPIIPETALUs IOJyUYEHHBIX
pEe3yJbTaToB
KonTponpHas padora: "Cucremsl

104 paLMOHATIBHBIX, HPPALIMOHAIBHBIX
IIOKa3aTeIbHbIX U JIOrapu()MUIECKUX
ypaBHEeHU"

105 PanuonaneHbIe ypaBHEHHs ¢ TapaMeTpaMu

106 PanmonansHble HEpaBEHCTBA €
napaMmeTpamu

107 PannoHanpHbIE CHCTEMBI C TApaMETpaMu

108 WppannonanbHble ypaBHEHMUS,
HEpaBEHCTBA C apamMeTpaMu

109 HppanunoHaabHble CUCTEMBI €
napameTpamu

110 [ToxazarenbHbIE ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazaTenbHbIE CUCTEMBI C MAPAMETPAMHU

112 Jlorapudmuueckre ypaBHeHHU ],
HEpaBEHCTBA C MapaMeTpaMu

113 Jlorapugmuueckue CUCTEMBI C
napameTpamu

114 TpuronomeTpruyecKkue ypaBHEHUS C
napameTpamu

115 TpuroHomeTpru4ecKrue HEPAaBEHCTBA C

napaMmeTpamu




116

TpuronomeTpuieckue CUCTEMBI ¢
napameTpamu

117

IToctpoenue u uccnenoBanue
MaTeMaTHYECKUX MOJIeNIeH pealbHbIX
CUTYalMi C TOMOIIBIO YPAaBHEHUH C
napaMmeTrpamu

118

IToctpoenue u uccnenoBanue
MaTeMaTHYeCKUX MOJIeNIeH peabHbIX
CUTYallUi C TOMOIIBIO CUCTEM YpaBHEHU M
C mapameTpaMu

119

IToctpoenue u uccnenoBanue
MaTeMaTHYECKUX MO peabHbIX
CUTYallUi C TOMOIIBIO CUCTEM ypaBHEHUN
C mapameTpaMu

120

KonTtponsHas pabota: "3agaum ¢
napamerpamu"

121

[ToBTOpenue, 060061IEHNE,
cucTeMarusanus 3HaHui: "YpaBHeHus"

122

[ToBTOpeHwue, o600IIEeHNE,
cucTemarusanus 3HaHui: "YpaBHeHus"

123

[ToBTOpenue, 060061IEHNE,
cUcTeMaTu3alus 3HaHui: "Y paBHEHUS.
Cucremsl ypaBHeHHI"

124

[ToBTOpeHwue, o600IIEeHNE,
cucremaTtusanus 3Hannii: "HepaBencrsa"

125

[ToBTOpenue, 0600IICHNE,
cucreMaru3anus 3Hanuii: "HepaBencraa"

126

[ToBTOpenue, 06001ICHNE,




cucremaTtusanus 3Hanuii: "HepaBencrsa"

[ToBTOpeHue, 06001IICHNE,

127 cucreMarusaius 3HaHui: "[IpousBoanas u 1
€€ npuMmeHeHue"
[ToBTOpenue, o600IICHNE,

128 cucreMartuzarus 3HaHui: "[IpousBoaHas n 1
e€ npuMmeHeHue"
[ToBTOpenue, 0600IICHNE,

129 cucreMaruzarus 3HaHui: "[IpousBoaHas u 1
e€ npuMeHeHue"
[ToBTOpeHue, 06001IICHNE,

130 cucreMaTn3anus 3HaHui: "VIHTerpai u ero 1
npuMeHeHue"

131 [ToBTOpenue, 0600IICHNE, 1
cucreMarusanus 3HaHui: "OyHKkun"

13 [ToBTOpeHme, 06001IICHNE, 1
cucreMartu3anus 3HaHui: "OyHKImn"

133 [ToBTOpeHwue, o600IIEeHNE, 1
cucreMartu3anus 3HaHui: "OyHKImn"

134 Hrorosas koHTpobHAs paboTa

135 Hrorosas koHTpobHAs paboTa

136 [ToBTOpenue, 06061ICHNHE, 1
CHCTEMAaTH3alMs 3HAaHUH

OBHIEE KOJIMYECTBO YACOB I1O 136 10

[TPOTPAMME




YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

Marematurka: anreOpa 1 Hadajga MaTeMaTHIEeCKOTO aHalln3a, rTeoMeTpus. Anredpa
M Hayajia MateMatuuyeckoro anaiausa, 10-11 ximaccel/ Anumos 111LA., Konsarun
KO.M., TxaueBa M.B. u apyrue, AkimonepHoe o0uiectBo «M3aarenbcTBO

«IIpocBemenne»

METOANYECKHME MATEPHUAJIbBI VIS YYUTEJIA
Anrebpa u Hayana MaTeMaTHYECKOT0 aHaJIn3a. MeToIn4ecKiue peKOMEHJaluH.

10-11 knaccel - @egoposa H.E., Tkauera M.B.

IMUP®POBBIE OBPA3ZOBATEJIBHBIE PECYPCbHI U PECYPCBI CETH
HMHTEPHET

https://resh.edu.ru/

https://www.yaklass.ru/

https://content.edsoo.ru/


http://www.yaklass.ru/

