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HOACHUTEJBHASA 3AIINCKA

VYyebnblli Kypc «AnreOpa W Hayajga MaTEMaTUYECKOTO aHAIU3a» SIBISETCS
OJIHUM W3 Haubosee 3HAYMMBIX B MPOrpamMMe CpPeIHEro oOIero odpa3oBaHus,
MIOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECHEeYNBAET WHCTPYMEHTAIbHYIO 0azy AJis
U3yYEHHUs BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C JPYroi CTOPOHBI, (OpMHUPYET
JIOTUYECKOE U aOCTPAaKTHOE MBIIUICHHE OOyYaroIIMXCAd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUSI MH(OPMATUKU, OOLIECTBO3HAHMS, UCTOPUH, CIIOBECHOCTHU U APYTHX
JUCUUIUIMH. B paMkax AaHHOTO y4eOHOro Kypca OOydaroliuecs OBJIaJIeBaloOT
YHHUBEpPCAJIbHBIM SI3BIKOM COBPEMEHHON HaykH, KoTopas (opMmyiupyeT cBou
JOCTHKEHHS B MaTeMaTuyeckoi hopme.

VY4eOublii Kypc anreOpbl M Hayal MaTeMaTUYECKOro aHallh3a 3aKJaJlbIBAaeT
OCHOBY JJIi YCIHEUIHOTO OBJAJEHUS 3aKOHaMu (U3UKH, XUMHUH, OWOJIOTHH,
NOHUMAaHUSI OCHOBHBIX TEHJICHLIUWA pa3BUTHUSI S3KOHOMUKHU U OOIIECTBEHHOM >KU3HHU,
MO3BOJIIET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO HCIOJIb30BaTh UX JUIsl JalbHEHIIEro oOpa3oBaHUS U B
NOBCEAHEBHOM XH3HU. B TO ke Bpemsi oBiaseHHe aOCTPaKTHBIMU U JIOTHYECKU
CTPOTMMHU KOHCTPYKLMSMHU aireOpbl M MAaTeMaTHYeCKOro aHajlu3a pa3BUBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTb, JOKAa3bIBAThH
YTBEPKJICHHS C TOMOIIBIO MHIAYKLUHUH U PacCykaarh NEAYKTUBHO, UCIIOJIb30BaTh
000011IeHre W KOHKPETU3allhio, a0CTparupoBaHUE M aHAJIOTUI0, (opMHUpyeT
KpEaTUBHOE U KPUTUYECKOE MBILUICHHE.

B xone msyuenus yuyeOHOro kypca «Anredpa u Hayaia MaTEMaTUYECKOTO
aHaJnM3a» 00ydYaroluecs MOTy4YaroT HOBBIA ONBIT PEIICHUs MPUKIAAHBIX 3ajad,
CaMOCTOATEJILHOTO ITOCTPOEHUSI MAaTEMaTUYECKUX MOJENEH PEAbHBIX CHUTyaluH,
UHTEPNpETallud  TOJYYEHHBIX  pElIeHUuH, 3HAKOMATCA C  [pUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TMPUPOJE, HAyKe U HCKYCCTBE, C
BBLIAIOIIMMUCS MaTEMAaTUYECKUMH OTKPBITHSIMU U UX aBTOpaMH.

VY4eOHbIii Kypc o0nanaeT 3HAYUTEIbHBIM BOCIUTATENIbHBIM MOTEHIHAJIOM,
KOTOpPBI peanu3yercs Kak uepe3 Y4YeOHbI MaTepuas, CHOCOOCTBYIOIIUN
(GbOpMHUpPOBAaHHIO HAYYHOIO MHUPOBO33PEHHS, TaK M 4epe3 creuuduky ydeOHon
NEeSATeNbHOCTH, TpeOyIomed MNpOAOJIKUTENbHOW KOHLUEHTPAMd BHUMAHUSA,
CaMOCTOATENIbHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 3a IOJyYECHHBIN
pe3ynbTar.

B ochHoBe wmetonuku oOydeHus anreOpe W HayajiaM MaTEeMaTHYECKOTO
aHaIKN3a JIEKUT JeATEIbHOCTHBIA TPUHIIUI O0yUEHHUS.

B crpykrype yueOHOro kypca «Anredpa W Hadajga MaTEMaTUYECKOTO
aHaJIM3a» BBIICIICHBI CIEAYIOIINE COAEPKATEIbHO-METOAUYECKUE TUHUU: «YHucna
U BBIUKCICHUS», « DYHKIIMU U Tpadukn», «YpaBHEHHUS U HepaBeHCTBa», «Hauana
MaTEeMaTUYECKOro aHanu3a», «MHoxkecTBa U Jiorhkay. Bce 0OCHOBHbIE



COJIEPKATENbHO-METOANMYECKHE JMHUM H3YYaloTCsl Ha NPOTSHKEHUM JBYX JIET
oOydeHHus1 Ha YpOBHE CpEAHEro oO0IIero oO0pa3oBaHMs, €CTECTBEHHO JOINOJHSA
ApyT Opyra U MOCTETIEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszjaenamu. J[aHHBIN
y4eOHBIH KypC SIBISIETCS MHTETPATUBHBIM, TIIOCKOJBKY OObeauHseT B cebe
COJIep)KaHUEe HECKOJIbKMX MaTeMaTHYeCKHX JUCHMIUIMH, TaKUX Kak anredpa,
TPUTOHOMETpPHUS, MAaTEMaTHUECKUNA aHAIMU3, TEOpUs MHOXKECTB, MaTeMaTHyecKas
jgoruka u gapyrue. Ilo mMepe Toro kak oOywaromiuecs OBJIaJI€BalOT BcE Ooliee
IMIMPOKUM MATEMaTHUYECKUM allapaToM, Y HUX MOCIEeI0BATEIbHO POPMUpPYETCS U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MAaTeMaTUYEeCKyl0 MOJENb peajbHOU
CUTyalluy, IPUMEHATh 3HaHUs, TIOJyYEHHbIE MIPU U3YyUEHUH Y4eOHOTo Kypca, AJis
pEILIEHUsI CaMOCTOSITENIHO C(HOPMYIMPOBAHHON MaTeMaTUYECKOM 3aJauu, a 3aTeM
VHTEPIPETUPOBATH CBOU OTBET.

CopepxarenpHO-MeTOAUYECKass TUHUS «YuClia U BBIYUCICHUS» 3aBepIIacT
(dopMupOBaHHE HABBIKOB MCIOJIb30BaHUS JACHCTBUTEIBHBIX UHCEN, KOTOPOE OBbLIO
HA4aTo Ha YPOBHE OCHOBHOTO 0011ero oopasoBanus. Ha ypoBHe cpenHero oouero
oOpa3oBaHMsi 0co0O€ BHUMaHuE yJjensercs (OPMUPOBAHUIO  HABBIKOB
paIoHaIbHBIX BBIYUCICHHUM, BKIIOYAIONINX B Ce0S WCIIOJIBb30BAHUE Pa3TUYHBIX
dopM 3amucu uymMcna, YMEHHUE JAeNaTh NPUKHUIKY, BBIMOJHATH MNPUOIMKEHHBIC
BBIUMCJICHHSI, OLIEHUBATh YUCIIOBbIE BBIpaXXEHUs, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYyYarolIMMCsi MHOYKECTBAa HAaTypalbHbIX, IIEJbIX,
palioHaNbHBIX W JEHCTBUTENBHBIX  YWCENT  JOMOJHSAIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4HCell. B KakJoM H3 O3TUX MHOXECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cheuupuyecKkue 3aJaud M OMNEepaluu: JeJIeHHe Haleno,
ONEpUPOBAHUE OCTAaTKaMU Ha MHOXKECTBE LIEJBbIX YHUCEN, O0COoOble CBONCTBA
palMOHAIbHBIX U UPPALMOHAIBHBIX YHUCEN, apu()METUUECKUE ONEpaLUM, a TAKXKE
U3BJICUCHUE KOPHS HATYPaJbHOM CTETIEHH HA MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapss mnocienoBaTeNIbHOMY pacIIMPEHMIO Kpyra HCIHOJIb3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOKHOCTSMM MX MPUMEHEHUS JUIsl PEelICHUs] pa3IuYHbIX 3ajad
(opMupyeTcsi NpeJCTaBICHUE O €IUHCTBE MAaTeMAaTUKU KaK Hayku U €€ poju B
IOCTPOEHUU MOJIEIEN peanbHOro0 MHUpPA, HIMPOKO MCIONb3YHOTCS 0000IIEHHE U
KOHKPETH3aIIHsL.

Jluaust «YpaBHEHHUS W HEPABEHCTBa» peajH3yeTcs Ha MPOTSHKEHUH BCETO
oOydeHUsi Ha YPOBHE CpEIHEro oOIero oOpa3oBaHMs, MOCKOJIbKY B KaXKIOM
pasnene IIporpaMMbl NpeaycCMOTPEHO pELIEHHWE COOTBETCTBYIOLIMX 3anad. B
pe3ynbraTe O0Oydaroluecss OBJIAJEBAIOT PAa3JIMYHBIMM METOAAMM  PELICHUS
palfoHaNbHBIX, HUPPAIMOHATBHBIX, TOKA3aTENbHBIX, JOTAPUPMUUECKHX H
TPUTOHOMETPUUYECKUX ypaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
cojiepkalux mapameTpbl. llomyueHHble yMEHHUS IIMPOKO HCIOJIB3YIOTCS NpU
UCCIIEJOBaHUM (YHKIUN C TIOMOIIbIO NMPOU3BOIHOM, IPU PELIEHUH MPHUKIAJIHbBIX



3a/1a4y ¥ 3a7]a4 Ha HAXOXKJEHUE HAMOOJBIINX U HAUMEHBIINX 3HAYCHUN (yHKIIUU.
JlanHasi cozep:kaTelibHasi TIMHUS BKJIIOYAeT B ce0s Takke (OpMUPOBAHHE YMEHUMN
BBINIOJIHATG  pacuy€Tsl 1O  (QopMynaMm, MNpeoOpa3OBaHUs  PALMOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAXKEHUH, a TaKKEe BbIPAXKEHUH,
colepKalux CTeneHu U Jorapudmel. brarogaps u3ydeHUI0 anreOpandecKkoro
Marepuaga MPOUCXOAWUT  JalbHEWIIEe  pa3BUTUE  AJNTOPUTMHYECKOTO U
a0CTPaKTHOTO MBINUICHUS O0yYaromuxcsi, GOPMUPYIOTCS HABBIKU JEAYKTHBHBIX
paccyxJieHuid, pabOTbl C  CHMBOJBHBIMH  (OpMaMH,  HIPEACTABICHUS
3aKOHOMEPHOCTEN W 3aBHCHMOCTEH B BHJE DPABEHCTB M HEPaBEHCTB. AureOpa
npennaraet d(QQeKTUBHbIE UHCTPYMEHTBHI ISl PEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHbIX 3a]]a4, HArJSIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTU KaK
SI3bIKA HAYKH.

ConepxaTenpbHOo-MeTOANYECKasT JUHUS «DyHKIMM W Tpadukw» TECHO
NeperieTaeTcs ¢ APYTMMH JIMHUSMH Y4eOHOrOo Kypca, MOCKOJBbKY B KaKOM-TO
CMBICJIE 3a4aET MOCIE0BATENbHOCTh U3YUEHUS MaTepuaiia. MzyueHrue cTeneHHou,
M0Ka3aTeJIbHOM, JIorapu(PMUUECKON U TPUTOHOMETPUUECKUX (QYHKIIUMA, UX CBOMCTB
u rpaduKoB, UCIOIb30BaHUE (QYHKIMN N7 PEIIeHUs 3a1ad U3 APYruX y4eOHBIX
IPEIMETOB U PEAIbHON U3HU TECHO CBS3aHO KaK C MAaTEMaTUYECKUM aHaJIU30M,
TaK U C PEIICHHEM YpaBHEHW U HepaBeHCTB. [Ipu »TOoM Oosblioe BHUMaHHE
yaensercs (GOpMUPOBAHUIO YMEHHUS BBIpaXKaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXKIY
pa3IMUYHBIMA BEJIMUMHAMU, HCCJIEAOBATh IMOJYYEHHbIC (YHKIWU, CTPOUTH HX
rpaduku. MaTtepuan 3TON Co/iep>KaTeIbHOW JTMHUU HAIICJICH Ha Pa3BUTHUE YMEHUM
YU HaBBIKOB, IMO3BOJISIIOIIMX BBIpaXXaTh 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznuyHOi (opMe: aHATUTHYECKOH, rpaduueckoil u crmoBecHO. Ero m3ydenue
CIIOCOOCTBYET Pa3BUTHIO  AJNTOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K
0000IIEHNIO U KOHKPETU3AIIMH, UCIIOJIb30BAHUIO aHAJIOTHH.

CopnepxarenpHas JuHug «Hadana MaremMarnyeckoro aHaiau3a» IO3BOJSET
CYIIECTBEHHO PACIIMPUTH KPYT KaK MATEMaTUYECKUX, TaK W MPUKIATHBIX 3a/1ad,
JIOCTYITHBIX 00YyYarolmuMcs, TaK KaK y HHUX TMOSBIISIETCS BO3MOXXHOCTb CTPOUTH
rpa@uKyd  CIOXHBIX (QYHKIHM, ONpeAensTb WX HauOOJbIIME W HAUMEHbIINE
3HAQYECHUs, BBIYUCIATH MUIOMaau (GUuryp u oObEMBI Tel, HAXOAUTh CKOPOCTU U
YCKOpeHMsI TpoleccoB. JlaHHas colep)KareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH IOCTPOCHUSI MATEMATHYECKUX MOJENIE pPealbHbIX CHUTYyallUi,
MO3BOJIAET HAXOJWTh HAWIYYIIEe pEUIEHWEe B TMPUKIAAHBIX, B TOM YHCIIE
COLIMAJIbHO-DKOHOMHYECKHUX, 3a/ladyaX. 3HAKOMCTBO C OCHOBaMHU MaTEMaTUYECKOTO
aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOro, (HOpPMaIbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBINIUICHUS, (POPMUPOBAHUIO YMEHUU pPaCIO3HABATH TPOSBICHUS
3aKOHOB MaTeMaTHUKHU B HayKe, TEXHUKE M HCKyccTBe. OOyuaromuecs y3HAIOT O



BBIIAIONINXCS PE3yJbTaTaX, MOJYUYECHHBIX B XOJI€ Pa3BUTUS MaTEMaTUKH Kak
HAyKH, U 00 UX aBTOpax.

CopepxarenpHo-MeTOAUYEeCKas JTHHUS « MHOXKECTBa U JIOTHKA» BKIIOYAET B
ce0s DJIEMEHTHl TEOPUM MHOXKECTB W MATEMaTHYECKOW JIOTHMKU. TeOopeTHKO-
MHO>KECTBEHHBIE MPEJICTABICHUS TPOHU3BIBAIOT BECh KYyPC MIKOIHHOM MaTeMaTHKU
U TpeajiaraloT HauOoliee YHUBEPCAIbHBIM SI3bIK, OOBEIUHSAIONIMN BCE pa3feibl
MaTeMaTUKH H ©€ TPWIOKCHUH, OHU CBS3BIBAIOT pPa3HbIC MaTeMaTHYCCKUE
JTUCIUTUIMHBI W WX TPWIOKEHUs B eauHoe 1enoe. [lodToMy BakHO nHaTh
BO3MOXHOCTh OOydaromeMycss TOHUMAaTh TEOPETUKO-MHOKECTBEHHBIM  SI3BIK
COBPEMEHHOM MaTEMaTUKH W HCIOJb30BaTh €ro /I BBIPAKEHUS CBOMX MBICIICH.
Jpyrum BaXXHBIM TPU3HAKOM MaTEMaTUKH KakK HayKd CJIeAyeT IMpU3HATh
CBOMCTBEHHYIO €M CTpOrocTh OOOCHOBAaHMM U CIIEIOBAHHE OMNpeaeIEHHBIM
OpaBWiaM  TMOCTPOCHHUS  JOKa3aTeNbCTB.  3HAKOMCTBO  C  3JIEMEHTaMHU
MaTEMaTUYECKONH JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MHBINIJICHUS
00y4Jaronmxcsi, T03BOJISIET UM CTPOUTH CBOU PACCYKJICHHSI HA OCHOBE JIOTUYECKHUX
npaBui, POPMUPYET HABBIKK KPUTHUECKOTO MBILIICHHUS.

B yuebnoM Kkypce «Anrebpa W Hayalla MaTE€MaTUYECKOrO aHaJIUu3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITUPOBAHMS, KOTOPHIC MPU3BAHBI
croco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB ITOCTPOSHUS MOJENeH peaTbHBIX
CUTyallMii, HCCNEOBaHUS AITHUX MOJENe C TOMOIIBI0 ammapara aireopsl u
MaTEMaTHYECKOTO aHajau3a, WHTEPIPETAIMH TOJYyYCHHBIX pe3yabTaToB. Takue
3aJIaHAs BIUIETCHBI B KOKJIBIN U3 pa3/IeioB MPOTPaMMBbI, TOCKOJIbKY BECh MaTepHal
y4eOHOTO Kypca IIMPOKO HCIOJIB3YETCs IS PElIeHUs NMPHUKIaAHBIX 3anad. [Ipu
pEIIEHNH  PEATbHBIX  NPAKTUYECKUX  3a1ad  oOydaroniuecss  pa3BUBAIOT
HAOJIIOIATENIbHOCTh, YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOIb30BaTh  AHAJIOTHIO, 0000IaTh M KOHKPETHU3UPOBATH  MpoOJIEeMy.
JHlesitenbHOCTh 1O  (OPMHUPOBAHWIO HABBIKOB PEIICHHS] TPUKIAIHBIX 3aaad
OpPraHU3yeTCs B MPOIECCE U3YUEHUSI BCEX TEM YUeOHOTo Kypca « Anredpa v Hadasa
MaTEMaTUYECKOTO aHATTU3ay.

[Ha wu3yuenue ydeOHOro Kypca «Auredpa W Hayajga MaTeMaTUYeCKOIro
aHanuza» oTBoauTcsa 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIIO). |



COJEPXXAHME OBYUYEHUA
10 KJIACC

Yuciia 1 BBIYUCTICHUSA

PaunonanbHpie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH, MPOLICHTHI,
OeckoHeuHble Tepuoanyeckue Apoou. I[lpumenenue npoOedt U MPOIEHTOB IS
peleHns NPUKIaAHbIX 3a7a4 U3 Pa3INYHbIX OTpPacied 3HAHUHN U PeabHOM )KU3HH.

JeucTtBurenbHble uyucia. PanuoHalbHBIE W UPPALMOHAJIBHBIC YHCIIA.
Apudmernueckre  omepalMM € JICACTBUTENbBHBIMU  4YHclIaMd.  Moayiib
JIEUCTBUTEIHLHOTO YHCIIa U er0 cBoMCTBA. [IpnOmmkEéHHbIE BRIYMCIICHHUS, TIPABHIIa
OKpYTJICHHUs], IPUKUJIKA U OLICHKA PE3yJIbTaTa BEIYUCICHUM.

Crenenp ¢ uenbiM nokazareneM. buHom Herotona. Hcnosb3oBaHue
NOAXOASIIENH (POPMBI 3aMKUCH AEUCTBUTENbHBIX YUCEN IJIsl PELICHUS TPAKTUYECKHUX
3a/1a4 U NPEICTABICHUS JaHHBIX.

ApubdmMeTnueckuii KOpeHb HaTypaJbHON CTENIEHU U €T0 CBOMCTBA.

CreneHb C palHOHAIBHBIM IIOKa3aTeleM U €€ CBOWCTBA, CTENEHb C
JNENCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa jnorapupma. JleciTuuHbIE U HATypaJIbHbIE
J0Tapu(PpMBI.

CHHyC, KOCHMHYC, TaHI'€HC, KOTAHI€HC YHCIOBOIO aprymMeHTa. ApKCHHYC,
ApKKOCUHYC M apKTaHI€HC YMCIIOBOI'O apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxngecTBa W TOXIECTBEHHbIE NpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHMs. PaBHOCMIIBHBIE ypaBHEHUS M ypaBHEHHMs-CieACTBUA. HepaBeHCTBO,
pelLIeHNEe HEPABEHCTBA.

OCHOBHBIE METOJIbI PEIICHUS LIEJIbIX U APOOHO-pAIMOHAIIBHBIX YPaBHEHUN U
HEPAaBEHCTB. MHOrOwIeHbl OT OJHOW IepeMEHHOW. JleleHue MHOrowieHa Ha
MHOIO4YJIEH ¢ ocratkoM. Teopema be3dy. MHOrouineHsl ¢  LEIbIMU
kod(ppunmenramu. Teopema Buera.

[IpeoOpazoBaHus YUCTOBBIX BBIPAKEHUM, COCPKAIINX CTEIIEHN U KOPHH.

WppaunonanbHbie YPaBHEHHS. OcHOBHBIE METOBI peleHns
UPPALMOHAIBHBIX YPAaBHEHUM.

[Toka3zaTenbHble ypaBHEHUS. OCHOBHBIE METOJbI PEIICHMS MOKa3aTeIbHBIX

YPaBHEHHUM.

[IpeoOpazoBaHue BoIpaXeHH, COAEPKALTUX JTOTapU(MBI.

Jlorapudmuyeckue ypaBHEHUH. OcHOBHBIC METOJIbI perIeHs
JorapuMUYECKUX YPaBHCHHM.

OcHOBHBIE TPUTOHOMETPHUUECKHUE bopMyIIBL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUU. PellieHne TPUroHOMETPUIECKUX YPABHEHU .



Pemenne cucreM JIMHENMHBIX ypaBHEHMH. Marpuuma CUCTEMBbl JIMHEHMHBIX
ypaBHEeHMI. OrnpenenuTens MATpUlbl 2X2, €ro TIeOMETPUYECKHUH CMBICI H
CBOWCTBA, BBIUHCIICHUE €T0 3HAYEHUS, TPUMEHEHUE OINPENCIUTENS I PEIICHUS
CHCTEMBI JIMHEMHBIX YypaBHEHHUU. PelieHne npukiIagHbIX 3a7a4 C MOMOIIBIO
CHCTEMBl JIMHEMHBIX ypaBHEHuW. lccienoBaHne IOCTPOCHHOM MOJEIU C
MIOMOIIBIO MATPHI] U ONIPEIETUTEIIEH.

[TocTpoeHne MareMaTUYECKUX MOJEJIEHW PEATbHOM CUTYAallUH C ITOMOIIBIO
YPaBHEHHU W HEpaBEHCTB. lIprMeHeHHMe ypaBHEHM M HEPABEHCTB K PELICHUIO
MaTEMaTUYECKUX 3aJad M 3aJad M3 pa3IMYHbBIX 00JacTel HAayKh M pealbHOU
KU3HU.

DOyHKUUM U TpaduKu

OyHkuUsA, crnocodbl 3agaHus (QyHkouu. B3anMHO o00patHble (QYHKIUU.
Komnosumms ¢yskuuid. I'padpuk  QyHKIuu. OnemMeHTapHble NpeoOpa3zoBaHUs
rpaduKoB QyHKIIHA.

OO6nactp ompeneneHuss U MHOXKECTBO 3HaueHud (yukuuu. Hymu QyHkiuu.
[TpomexyTku 3HaKomocTossHcTBa. YETHBIE 1 HEeU€THBIE QyHKIMU. [lepuoanueckue
dbyukiuu. I[IpoMexxyTKu MOHOTOHHOCTH (GYHKIMU. MakCUMyMbl U MUHUMYMBbI
¢ynkun. Hanbomnbiiee n HanMeHbIIee 3Ha4eHUsT (PYHKIIUN HA TIPOMEXKYTKE.

Jluneitnasi, kBajpaTu4yHash U APOOHO-TMHEHHas (QYHKIUH. DJIeMEHTapHOE
UCCJIEIOBAHUE U MTOCTPOEHUE UX rpaduKoB.

Crenennast pyHKIMS ¢ HATypaJbHBIM U LENbIM NOKa3zareneM. E€ cBoiicTBa u
rpadguk. CBoiicTBa U rpaduK KOpHS N-OM CTENEHH Kak (YyHKUUH OOpaTHOU
CTEIIEHM C HATYPAaJIbHBIM ITI0KA3aTEIIEM.

[TokazatenbHas u jorapupmMuyeckas (YHKIMH, UX CBOWCTBA U TpaUKU.
Ncnonb3oBanue rpad@ukoB GyHKIMIA 715 pellIeHUs YPaBHEHUH.

Tpuronomerpruueckass OKpY>KHOCTb, OIPEAECIECHUE TPUTOHOMETPUUYECKUX
(yHKUIMNA YUCIOBOIO apryMEeHTa.

OyHKIUOHAIBHBIE 3aBUCHUMOCTM B pEAJIbHBIX MPOLECCAX U SBJICHUSIX.
['paduku peasibHBIX 3aBUCUMOCTEH.

Havana MaTeMaTH4eCKOro aHajamn3a

ITocimenoBaTelbHOCTH, CHOCOOBI 3ajJaHMs IIOCJICIOBATEIbHOCTEH. MeTon
MaTeMaTH4YECKOU VHIYKLHWH. MOHOTOHHBIE 151 OTPaHUYEHHBIC
IIOCJIEIOBATENBHOCTH. VICTOpUS BO3HMKHOBEHHS MAaTeéMaTHYECKOTO aHaI3a Kak
aHann3a OECKOHEYHO MaJIbIX.

Apudmernueckas ¥ reoMeTpuueckasl mporpeccu. beckoneuHno yObiBaroias
reomerpuyeckas nporpeccusi. Cymma O0€CKOHEUHO YOBIBAIOIIEH reoOMEeTpUYECKOn
MPOTrpeCcCu. JINHENHBIA U 3KCIOHEHIHAIBHBINA POCT. Yuco €. @opmyia CI0KHBIX
IpOUEHTOB. lcnonp30BaHWE TMPOrpecCHM I PELICHUs pPeajbHBIX 3aaad
MIPUKJIATHOTO XapaKTepa.



HemnpepoiBHble (GyHKIIMM W WX CBOWCTBA. TOUYKM paspbiBa. ACHUMIITOTHI
rpadukoB ¢yHkuuil. CBolcTBa (QYHKIMI HENPEpPHIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JUISl PELICHHMS HEpaBeHCTB. [IprMeHeHne CBOWCTB HENPEPBIBHBIX
(GYHKIM 151 perieHus 3a1ad.

[lepBas u BTOpas npou3BoaHble GyHKUMU. OnpeneneHue, reOMeTpUUECKU 1
(bu3HUecKuil CMBICT TPOU3BOIHON. YpaBHEHHUE KacaTeIbHOUN K Tpaduky QyHKIUH.

[IpousBogHbie  BJEMEHTapHBIX  (YHKLHUM. IIponsBogHass  CyMmMBlI,
POU3BEAECHUS, YACTHOTO U KOMITO3ULIMH (PYHKIUH.

MHoKecTBa M JIOTMKA

MHOkeCTBO, oOnepauud HaJ MHOXKECTBAMH M HUX CBOMCTBA. Jluarpammbl
Oiinepa—Benna. IlpumeHeHHe TEOPETUKO-MHOXXECTBEHHOIO — amnmapara s
ONMCAHUs pEaJbHBIX IMPOLECCOB W SIBICHUM, NPHU PELNIEHWH 3a1ad U3 JIPYTHUX
y4eOHBIX MMPEAMETOB.

Onpenenenne, TeopeMa, CBOMCTBO MAaTEMaTHYECKOIO OOBEKTa, CIIEICTBUE,
JI0KA3aTeNbCTBO, PABHOCUJIBHBIE YPABHEHMUS.

11 KUIACC

Yuciia 1 BBIYUCTICHUSA

Hartypanbnbie u nensie yucna. [I[puMeHeHne MPU3HAKOB JEIMMOCTH LIEJIBIX
yucen, HauOonpmuid obmui nenurens (ganee — HOJl) u Hanmenblee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o moay:to, anropurma EBkinaa 1is pemeHus
3a/1a4y B LENbIX YHCIAX.

KommekcHble uncna. AnreOpaumdeckas M TpPUTOHOMETpUYecKas (HOpMbI
3alUCH KOMIUIEKCHOTO 4Hcna. Apudmernyeckue ornepanuu ¢ KOMIUIEKCHBIMU
gucaamu. M300pakeHue KOMIUJIEKCHBIX YHCEN Ha KOOPJIMHATHOW IUIOCKOCTH.
®opmyna Myaspa. KopHu n-oif cteneHu U3 KOMIUIEKCHOro yucia. [Ipumenenue
KOMIUJIEKCHBIX YMCEN JIs PEIICHHs] (PU3NUECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHNs U HEPABEHCTBA

CucremMa M COBOKYIIHOCTb YPAaBHEHHA W HEpPaBEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBbI-CJIe/ICTBUSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHMH C  MOMOILBIO
TPUTOHOMETPHUUYECKOU OKPYKHOCTH. PerieHre TpuroHoMeTpu4eCKuX HEPaBeHCTB.

OCHOBHbIE METOJABI PEIICHUS TOKa3aTeNbHBIX U  JIOTApU(PMUUIECKIX
HEPABEHCTB.

OcCHOBHBIE METO/IbI PEIICHUSI UPPALIUOHATBHBIX HEPABEHCTB.

OCHOBHBIE METO/BI PEIIEHUS CHUCTEM M COBOKYMHOCTEW palMOHAIbHBIX,
UPpaLMOHAIBHBIX, TOKA3aTEIbHBIX U JOTapU(PMUUYECKUX YPABHEHUI.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IIApaMETPaMHU.



[IpumeHenne  ypaBHEHUH, CUCTEM UM  HEPABEHCTB K  PELICHUIO
MaTEeMaTUYECKUX 3a7ad M 3a/Jady M3 pas3IMyHbBIX o0JacTel HayKu M pealbHOU
KW3HU, UHTEPIIPETALNA TOJTYYEHHBIX PE3YJIbTATOB.

DYyHKIUU U TPAPUKHU

I'padux xommoszuruu Qyskiuii. ['eomerpuyeckue oOpa3bl ypaBHEHUH U
HEPABEHCTB HA KOOPAMHATHOM IMJIOCKOCTH.

Tpuronomerpruyeckne PyHKIUU, UX CBOMCTBA U IPAPUKU.

I'padprueckue Meroabl pelieHHs ypaBHEHMl U HepaBeHCTB. ['paduueckue
METO/bI PEIICHUS 3a]1a4 C TapaMETPaMH.

Hcnonp3oBanne rpadukoB (QyHKUMHA JUIsi MCCIEAOBAaHUS IPOLECCOB H
3aBUCUMOCTEH, KOTOpbI€ BO3HHMKAIOT IMPHU PELIEHUU 3aJad U3 JAPYTHX y4eOHBIX
IIPEAMETOB U PEATLHOM KU3HHU.

Hayana MaTeMaTH4eCKOro aHajamu3a

[IpumeneHnre MPOM3BOIHON K HUCCIEAOBAaHUIO (PYHKITMH HA MOHOTOHHOCTH U
sKkcTpeMyMbl.  Haxoknenue  HamOOJbIIEr0 M HAUMEHbBIIErO  3HAYEHUMH
HENpepbIBHON (QYHKIIUU HA OTPE3KE.

[IpumeHeHne nTPOU3BOJHOM JUII HAXOXKACHUS HAWJIY4IlIer0 pEIICHHS B
NPUKIAIHBIX 3a/1adax, Uil ONPENCIICHUS CKOPOCTH M YCKOPEHHS Ipouecca,
3aJIaHHOTO (HOPMYJIIOH WU TPAPUKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO TMepBooOpa3HbiX. [lepBooOpasHbie
aneMeHTapHbIX QyHKIuH. [IpaBuna Haxox1eHUs epBOOOPa3HbIX.

Nurerpan. ['eomeTpuuecknii CMBICII MHTETpaIa. Brruncnenue
onpenenéHHoro uaTerpaia mno ¢popmysne Hetorona-JleiOnuia.

[Ipumenenne uHTErpajia A HAXOXKJIEHUS IUIOMIAJAEH IIOCKUX (Uryp H
00BEMOB r€OMETPUUYECKUX TEJL.

[Ipumepsl pemenuit auddepeHunanbHbIX ypaBHEHUNH. MareMaTtuyeckoe
MOJICJIMPOBAaHUE PEAJbHBIX IMPOLIECCOB C NOMOLIBI  AU(depeHInaIbHbIX
YPAaBHEHHUM.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA VUYEBHOI'O KVYPCA
«AJITEBPA " HAYAIJIA MATEMATHNYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBI YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xaaHCKOTr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKTAHCKOMN MO3UIIMHU 00YUaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WJI€Ha  POCCHUUCKOTO  OOIllecTBa,  MPEICTABICHUE O
MaTEMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
IpoLeayp TpaXkIaHCKOro oOmiecTBa (BBIOOPHI, OMNPOCHI U JPYroe), yMEHHue
B3aUMOJICICTBOBATh C COIUAJIbHBIMA WHCTUTYTaMH B COOTBETCTBUU C HX
GYHKIUSMUA U HA3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHUS:

c(hOpMHUPOBAHHOCTh POCCHUHCKON IpakTaHCKOW HMIESHTUYHOCTH, YBaXKEHHUS K
MPOIUIOMY M HACTOSIIIEMY POCCUMCKOW MaTEMaTHUKH, IIEHHOCTHOE OTHOIICHHE K
JIOCTUKEHUSM POCCUHUCKUX MAaTeMaTUKOB U POCCUMCKON MaTEMaTUYECKOM HIKOJIbI,
UCIIOIb30BaHUE OTUX JOCTHIKEHUW B JAPYrHX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

OCO3HAHME JYXOBHBIX IIEHHOCTEH POCCHUMCKOTO Hapoja, chOPMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHMS, CBA3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUW HAyKH U JIEATEIIbHOCTHIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOUAsl ACTETUKY MAaTEMATHYECKUX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3a7a4, PEIIeHUH, pacCy ACHUI, BOCOPUUMYHUBOCTD
K MaTEMaTUYECKUM aClEeKTaM Pa3JIMuHbIX BUJIOB UCKYCCTBA;

5) pu3nveckoro BOCIUTAHUSA:

chOpPMUPOBAHHOCTh YMEHUSA TNPHUMEHATh MaTeMaTHYeCKHEe 3HAHUS B
MHTEpecax 3JI0pOBOTO U 0€30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHHE K
CBOEMY 30pPOBbIO (3I0pPOBOE MUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHITUH U
OTIIbIXa, peryisipHas (u3nvecKas aKTUBHOCTH), (U3MUECKOE COBEPIIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-030POBUTENBHOMN A€ TEIbHOCTHIO;

6) TPy10BOI0 BOCTIMTAHMS:

TOTOBHOCTh K TPYIdy, OCO3HAHHE IIEHHOCTH TPYIOJIOOUs, HHTEpPEC K
paziuuHbM  chepaM  NpodeCCHOHAIBHOM  JESTEIBbHOCTH, CBSI3aHHBIM  C
MaTEeMaTUKOW ¥ €€ MPWIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOP
Oynymed mnpodeccur U peanu30BbBIBATH COOCTBEHHBIC IKHU3HEHHBIC IUIAHBI,



FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHYEeCKOMY  OOpa3oBaHUIO W
caMOOOpa30BaHUI0 Ha TMPOTSKEHUM BCEH KU3HH, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUHU MPAKTUYECKUX 3a]1a4 MATEMATUYECKON HANPABIEHHOCTH;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS :

c(hOPMHUPOBAHHOCTh  JKOJIOTHYECKOM  KYJIbTYphl, IIOHUMAHHE BIIMSHUS
COIMAIbHO-DPKOHOMHYECKHUX TMPOLIECCOB HA COCTOSTHUE MPUPOJTHON M COLIMATIBLHOU
cpenbl, OCO3HAHUE TII00AIBHOTO XapaKTepa IKOJIOTUYECKUX MPo0JieM, OpUeHTAITUS
HAa TPUMCHEHHE MaTEMaTHMYECKUX 3HAHUM JIg penieHus 3ajady B 00JacTu
OKpYXawuel Cpeapl, IUIAHUPOBAHUE IOCTYNKOB M OLUEHKH WX BO3MOXHBIX
MOCJICACTBUH JIJISI OKPYIKAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAYKW W  OOIIECTBEHHOW  MPAKTUKH, TMOHUMAaHUE
MaTEMaTUYECKOW Hayku Kak cdepbl UYeTOBEYECKON AEeSATENBHOCTH, JTAroB &
pa3BUTUSA M 3HAYMMOCTH [IJI1 Pa3BUTUS UMBUJIM3ALIMHM, OBJIAJICHUE SI3BIKOM
MaTe€MaTUKU W MaTEeMaTUYECKOM KyJIbTYpOH KakK CpEICTBOM IIO3HAHUS MHPA,
FOTOBHOCTh OCYILECTBIATh MNPOCKTHYID U MCCIEIOBATEIbCKYIO JESITEIbHOCTD
WHJIMBUIYaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTeJbHBbIC YHUBEPCATbHBIC Y4eOHbIE 1eiiCTBUSA

ba3zoBble 1ornyeckue AeicTBuU:

BBISIBJISITh M XApPaKTEPU30BaTh CYIIECTBEHHBbIE NMPHU3HAKH MAaTEMaTUYECKUX
OOBEKTOB, TOHATHUN, OTHOUICHHM MEXIy MNOHATUAMH, (QOPMYIUPOBATH
olpesieNICHUs MOHATUH, YCTaHABIMBATh CYLIECTBEHHBIN NMPU3HAK KiacCU(pUKALIUY,
OCHOBaHU AJ1s1 0000IIEHUS U CPAaBHEHUS, KPUTEPUH POBOIUMOTO aHAJIN3a;

BOCIPUHUMATh,  (opMyIupoBaTb U  NOPeoOPa3OBBIBATh  CYXKACHUS:
YTBEPAUTEIbHBIE U OTPULATENbHbBIE, € AMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U ITPOTHUBOPEUUS
B (pakTax, JAHHBIX, HAOJIOEHUSAX U YTBEPXKICHUSX, MpeularaTb KPUTEPUU AJIs
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUNIL;

JieNaTh BBIBOJABI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, JAE€IYKTUBHBIX U
VMHAYKTUBHBIX YMO3aKIIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUU;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENbCTBA MATEMATHYECKUX YTBEPKIACHUI
(IpsiMBbIE€ U OT MPOTHUBHOTI'0), BBICTpauBaTh apryMEHTALMIO, IPUBOJIUTE IPUMEPHI U
KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXIACHHUS U BHIBOJIbI;

BbIOMpATh Ccrmocod pemeHuss y4eOHOM 3aaaud  (CpaBHUBATH HECKOJIBKO
BapUAHTOB  peUIeHHs, BbIOMpaTh HaumboJee MOAXOMAUMH ¢ y4&ToM
CaMOCTOATEIIBHO BBIJIEJICHHBIX KPUTEPHUEB).



ba3oBble ucciaenoBareJbcKue 1eHCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT MO3HAHUS,
(GopMyaMpoBaTh  BOMPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MOpodiieMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (popMHpOBaTH TUIMOTE3Yy, apryMEHTHPOBATH
CBOIO [TO3ULINI0, MHEHUE;

MIPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIEIOBaHHUE
110 YCTaHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4YeCKOro 00beKTa, SBJICHU, Ipolecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXI1y 00bEKTaMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITENIbHO (POPMYTUPOBaTH OOOOIICHHSI U BBIBOJBI MO pe3yibTaTaM
OpOBEJAEHHOIO  HAONIOACHUS, HUCCIENOBaHUS, OLIEHHWBATh  JIOCTOBEPHOCTh
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IICHMIA;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKXKe BbIABUTATh
IPEANOI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora c undopmanueii:

BBISIBJISITh JEPUIUTHI MHPOPMALUH, JaHHBIX, HEOOXOJUMBIX Il OTBETa Ha
BOIIPOC U JJI PEIICHUS 3a]1a4H;

BbIOMpATh MH(OPMALMIO U3 UCTOYHUKOB Pa3IUYHbIX THIIOB, aHAJTU3UPOBATH,
CHUCTEeMATHU3UPOBaTh U HWHTEPIPETHPOBATh WHGOPMAIMIO PA3IUYHBIX BHAOB U
dbopm IpeacTaBICHUS;

CTPYKTYpPUPOBaTh MHGOPMAIIMIO, TPEACTaBIATh €€ B Pa3IMYHbIX (opMax,
WUTIOCTPUPOBATH TpaduyecKy;

OLICHUBATh HaJEKHOCTh uH(popmauu 1o CaMOCTOSITEJIbHO
c(hOpMyJIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKAaTHBHBIE YHUBepPCcAJIbHbIE Y4eOHbIe 1elCTBUSA

OO0menue:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYXJICHUSI B COOTBETCTBUU C YCIOBUSIMU U
HeasIMU  OOIIEHUs, SCHO, TOYHO, IPaMOTHO BBIpaXXaTh CBOIO TOYKY 3pEHUS B
YCTHBIX M MHCHbMEHHBIX TEKCTax, JaBaTh MOSICHEHUS IO XOAYy PEIICHHUs 3a7ayH,
KOMMEHTHPOBATH MMOJYyYCHHBIN pe3yJIbTarT;

B X0Ji¢ OOCYXXJICHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXKIaeMON TEMBI,
npoOJieMbl, pelIaeMoil 3ajadyu, BBICKA3bIBATh WJEH, HAIEJEHHbIE Ha TIOUCK
pelIeHUs], COIMOCTaBJISITh CBOU CYXIEHUS C CYXKJICHHUSIMU JPYTUX YYaCTHUKOB
Jyajaora, oOHapyKMBaTh Pa3jWyue M CXOJICTBO TO3WIIHMKA, B KOPPEKTHOH (opme
dbopMyIIMpOBaTh pa3HOTIIACHS, CBOM BO3PAKCHHUS;

NPEACTaBIATh PE3ybTaThl PEIICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIeIOBAHMUSI,
MPOEKTa, CaMOCTOSITEJILHO BBIOMpPATh (opMAT BBICTYIUIEHUS C Y4€TOM 3ajad
IIPE3EHTAIMN U OCOOEHHOCTEH ayIUTOPHUH.

PeryisiTuBHBIC YHUBepCAJIbHbIC YUeOHbIE 1eiiCTBUSA



Camoopranusanus:

COCTaBJIATh IUIAH, aJITOPUTM PELLIEHUS 3a]a4H, BIOMPATh COCOO PEIIEHUs C
y4E€TOM UMEIOILIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTHUPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEHICHU ¢ Y4ETOM HOBOW MH(pOpMAIIUH.

CaMOKOHTPOJIb, IMOLMOHAIBHBIN HHTEJICKT:

BJa/JeTh  HABbIKAMU  IO3HABaTEJIbHOM  peduekcun Kak  OCO3HaHUs
COBEPILIAEMbIX JEUCTBUI M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB, BIIAJETh
cnoco0aMy CaMOMNPOBEPKH, CAMOKOHTPOJS Mpolecca M pe3yjbTaTa pelieHus
MaTeMaTHUYECKOM 3a/1auu;

IPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPU PEIIECHUU 3a/1auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JaHHBIX,
HaWJEHHBIX OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBHUE PE3YyJIbTAaTa LEIU U YCIOBUSAM, OOBSICHITh IPHUUHUHBI
JOCTHKEHUSI WJIM HEAOCTHUKEHUSI Pe3yIbTaTOB JESTEIbHOCTH, HAXOUTh OILIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHAasl 1eSITE€IbHOCTD:

NOHUMAaTh U HCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW UM MHAUBUAYAJIbHON
paboOThl MpU pelIeHHH Y4YeOHbIX 3aJad, NPUHUMATh L€JIb COBMECTHOMU
JeSITeIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenensiTh
BUIbl paboT, JOroBapuBaThCs, OOCYXAAaTh MpOIEecC U pe3yabTaT padoThl,
0000111aTh MHCHHS HECKOJIBKUX JTIOACH;

y4acTBOBaTh B IPyNNOBBIX (popMax paboThl (00CykaAeHHsS, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMb» M WHBIE), BBINOJHATH CBOIO 4YacTb pabOTHl U
KOOPJIMHUPOBAaTh CBOM JCHCTBUS C JPYTMMH YIEHAMH KOMAaH[bl, OLICHUBATh
KayecTBO CBOErO BKJIaJa B OOLIUI NPOAYKT IO KPUTEPUSAM, CHOPMYIHPOBAHHBIM
YYaCTHUKaMU B3aUMOJICHCTBHSL.

HNPEIMETHBIE PE3YJIbTATDI

K konmy oOyuenus B 10 kjacce oOyyaromuics TOJNYYHUT CIEAYIONINE
IpPEeIMETHbIE PE3yJIbTAThl M0 OTACJIbHBIM TeMaM paboyell mporpaMmbl y4eOHOTO
Kypca «Anrebpa v Hayalia MaTeMaTHYECKOTO aHATN3ay:

Yucsia v BbIYHCTICHHS:

CBOOOJTHO OIEpPUPOBATh MOHITHUSAMHU: PAIMOHAIBHOE YHUCIIO, OCCKOHEYHAs
nepuoaudeckas JapoOb, TMPOIEHTHI, HPPAIMOHATBLHOE YHCIO0, MHOXKECTBA
palMOHAIBHBIX U JIEUCTBUTENIbHBIX YMCEI, MOYJIb IEHCTBUTEIHLHOTO YHCIIA;

NPUMEHATh JpoOM W TPOLEHTHI JUIsl PEIICHHWS NPHKIQJIHBIX 3a1ad U3
PAa3IMYHBIX OTPACJEH 3HAHUN U PEATbHOU KU3HU;

MPUMEHSTh MPUOIKEHHBIC BRIYUCIICHUS, TIPaBUjIa OKPYTICHUS, IPUKUIKY U
OIICHKY pe3yJIbTaTa BEIYUCICHUN;



cBOOOZIHO ONEpUpOBaTh TIOHATHEM: CTENEHb C IeJIbIM [OKa3aTeleM,
UCIOJIb30BaTh MOAXOIALIYI0 (POPMY 3aIUCU JEHCTBUTENBHBIX YNCEN IJIS PEIICHUs
NIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

CcBOOOJHO ONEpPUPOBATH MOHATHEM: apUPMETHUYECKUN KOPEHb HATypajbHOU
CTEIICHH;

CcBOOO/IHO OIEPUPOBAThH MOHATUEM: CTETIEHD C PALIMOHAIBHBIM I1OKa3aTeleM;

CBOOOJHO OIEPUPOBATH MOHATUSIMH: JIOrapudM YHcCHa, ACCITHUYHBIE U
HaTypaJbHbIE JIOTApU(MBIL;

CcBOOOJHO ONEpUPOBATh MOHITUSIMH: CHUHYC, KOCHUHYC, TAHT€HC, KOTAHTE€HC
YHUCJIOBOTO apIyMEHTa;

OIIEPUPOBATh IOHATUAMM: APKCHUHYC, aPKKOCUHYC M apKTaHI'€HC YMCIIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CcBOOOJHO ONEpUPOBATH MOHITHSIMH: TOXKAECTBO, YpaBHEHHE, HEPaBEHCTBO,
PABHOCWJIbHBIE YPABHEHUS U YPABHEHU-CIIEICTBUS, PABHOCUIIBHBIE HEPABCHCTBA,

OPUMEHATh PA3JIMYHbIE METOJbl PEIICHUS pPALMOHAIBHBIX U JApPOOHO-
pallMOHAIIBHBIX YPaBHEHWH, MPUMEHATH METOJ HWHTEPBAIOB JUISl PELICHUS
HEPABEHCTB;

CBOOOJHO OIEPUPOBATh MOHATUSAMHU: MHOTOUWIEH OT OJHON IEPEMEHHOM,
MHOTOWIEH C LEAbIMU KOX(p(PUUUEHTAMH, KOPHM MHOTOUYIEHA, HPUMEHATh
JIEJICHHE MHOTOWIEHAa HAa MHOTOYWIEH C OCTAaTKOM, Teopemy besy u teopemy Buera
JUISL PELIEHUS 3a/1a4;

cBOOOZHO OMEpUpOBaTh MOHATHUAMU: CHCTEMA JIMHEWHBIX YpaBHEHHI,
MaTpulla, ONPENEIUTENb MaTpuupl 2 X 2 M €ro IeOMETPUYECKUN CMBICI,
UCII0JIB30BaTh CBOMCTBA ONpeNeNuTeNs 2 X 2 JuIs BBIYMCIICHHUS €0 3HAa4yeHus,
IPUMEHATh ONPEACIIUTENIN Ui PEUIEHUs CUCTEMBl JIMHEWHBIX YpPaBHEHUU,
MOJENUPOBATH PEAIBHBIE CUTYAllMU C MOMOILIBI) CUCTEMBI JUHEWHBIX YPaBHEHUN,
UCCIIEN0BAaTh IIOCTPOCHHBIE MOJEIM C IIOMOLIBIO MAaTPULl U ONPENEIUTEIICH,
VHTEPIIPETUPOBATD IOJTYy4YECHHBIN pE3yJIbTaT;

UCIIOJb30BaTh CBOMCTBA JEHCTBUI C KOpHSAMH [UIsl IpeoOpa3oBaHUs
BBIPAKCHUU;

BBINIOJIHATH NPE0OPA30BAHMS YHCIOBBIX BBIPAXKEHHH, COAEPIKALNX CTENEHH C
pPaLMOHAIIBHBIM I1I0KA3aTEeIIEM;

UCIIOIb30BaTh CBOMCTBa aorapudmoB TUTs npeoOpazoBaHus
J0rapu(pMUYECKUX BbIPAKEHUN;

CBOOOJHO ONEPHUPOBATH MOHATHIMU: HpPpPAUMOHAIbHbIC, MOKAa3aTelbHbIE MU
Jorapu(ppMUYECKHE YPaBHEHUSI, HAXOAUTh UX PEIICHHS C TOMOLIBI0 PABHOCUIIBHBIX
IIEPEXO0I0B WM OCYIIECTBIIAA IPOBEPKY KOPHEM;



OPUMEHATHh OCHOBHBIE TPUTOHOMETpUUYECKUE (POPMYJIBI I PpeoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAXKECHUH;

CBOOOJHO OMNEPUPOBATH TIOHATUEM: TPUTOHOMETPUUECKOE YpaBHEHUE,
OPUMEHATh  HEoOXoAumble (GOpPMYNbl  JUIsi  PEIIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPaBHEHHUI;

MOJICIMPOBaTh pealibHble CUTyalldd Ha S3bIKE€ anreOpbl, COCTaBIIATH
BBIPAKEHUS, YpPAaBHEHMs, HEPaBEHCTBA IO YCIOBHUIO 3a/aud, MCCIIEI0BATh
NOCTPOEHHBIE MOJIENIH C UCIIOJI30BAHUEM alllapaTa ajreopsbl.

DyHKUMHU U TpaduKH:

CBOOOJTHO OMEpPUPOBATh MOHATUSAMU: (PYHKIUS, CIIOCOOBI 3a/laHus (PYHKITUH,
B3aUMHO oOOpaTHble (yHKIMM, Kommo3ulms ¢yHKOUN, rpaduk QyHKINHU,
BBITNIOJIHATD 3JIEMEHTapHbIE TpeoOpa3oBaHus rpaukoB (PyHKIIUIA;

CBOOOJHO OIEpPUPOBATh MOHATHAMHU: OOJACTH ONPENEIEHUS U MHOMKECTBO
3HaYeHUH QPYHKIMH, HYJTU QYHKIUH, IPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOZIHO ONEpUPOBaTh MOHATHSAMHU: YETHbIE M HEYETHBIE (PYHKIIMH,
nepuoanyYeckrie (QPyHKIUHU, TPOMEKYTKH MOHOTOHHOCTH (DYHKLIMH, MAaKCUMYMBI U
MUHUMYMBI (YHKIMK, HauOoJblllee W HAWMEHbIee 3HaYeHHEe (QYHKIUU Ha
IPOMEKYTKE;

cBOOOJHO ONEpPUPOBATh MOHATUAMHU: CTENEHHAs (QYHKIHUS C HATYPaJbHBIM U
LEJIBIM TOKa3aTeleM, rpapuK CTENEeHHOW (YHKIMM C HATYpPaJbHBIM U LEIbIM
nokasaresieM, rpauk KOpHsS N-od CTeNneHM Kak (yHKIHMH OOpaTHOW CTENeHH C
HATypaJbHBIM OKa3aTeJeM;

ONEepUPOBATh TMOHATUAMU: JUHEIHAs, KBaJpaTU4YHAs WU JIpOOHO-TMHEWHas
(YHKIMH, BBIIOJIHATH 3JIEMEHTApPHOE UCCIIEI0BAHUE U MIOCTPOCHHUE UX IPapuKOB;

CBOOOZHO OIEpUpPOBaTh IMOHATHSAMU: IOKa3aTelbHas M Jorapudmuueckas
(GyHKUMU, WX CBOMCTBA U rpauKH, MCHOJIB30BATh MX TpapUKH AJs PEHICHUS
YPaBHEHHI;

CcBOOOZHO ONEpUPOBATh MOHATUAMU: TPUTOHOMETPUYECKAs OKPY>KHOCTD,
olpesiesieHue TPUTOHOMETPUUECKUX (DYHKIIUI YHCIOBOIO apryMEHTa;

UCIOJb30BaTh TIpaduku (GYyHKUUH JUId  MCCIEAOBaHUS IPOLIECCOB U
3aBUCUMOCTEH MpHU PEHICHUH 3a/1ad U3 JPYTUX y4eOHBIX MPEIMETOB U peallbHOU
KHU3HU, BBIpaXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEX/y BETUYMHAMU;

Hauana maTeMaTH4ecKOro aHAJIHu3a:

CBOOOZIHO ONEepUpoBaTh MNOHATUAMM: apumeThyeckas M IeoMeTpuyecKas
nporpeccusi, 0eCKOHEUHO yObIBaroIIasi reoMeTpruueckasl mporpeccusi, TMHEHHbIN 1
AKCIOHEHUUAIIBHBIN pOCT, (hOpMyJia CIOKHBIX MPOLEHTOB, UMETh NPEICTABICHUE
0 KOHCTAHTE;

UCIIOJIb30BaTh NPOrPECCUU MJIs PEIICHUs pealibHbIX 3a/lad MPUKIIATHOTO
XapakrTepa;



CBOOOJTHO OTIEPUPOBATH MOHATUSIMU: MOCIIEI0BATEILHOCTD, CIIOCOOBI 3aJaHUS
MOCJIEI0BATENBHOCTEN, MOHOTOHHBIE M OIPAHUYEHHBIE IOCIEA0BATEIBbHOCTH,
MOHUMATh OCHOBBI 3apOXKJEHUS MaTeMaTHYeCKOro aHaju3a KaK aHaiu3a
OCCKOHEYHO MAJIBIX;

CBOOOJTHO OIEPUPOBATh TOHATHSIMHU: HEMPEpPbIBHbIE (GYHKIHUHA, TOYKH
paspbiBa rpaduka QyHKIIUHA, aCUMOTOTHI rpaduka QyHKIUH;

CBOOOJHO oOIepUpoBaTh MOHATHEM: (GYHKIIUS, HENpephIBHAs Ha OTPE3Ke,
MPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (DYHKIIUIM JIJIsl pEICHUs 3a/1ay;

CBOOOJTHO OIEPUPOBATH TOHATHSIMHU: TIEpBasi W BTOpas TMPOU3BOJHEIC
dbyHKIIMU, KacaTelnbHas K rpaduky QyHKINY;

BBIYUCIIATH MTPOU3BOJIHBIE CYMMBI, MPOWU3BEICHHS, YACTHOIO U KOMIIO3ULINU
NBYX (YHKIMH, 3HATh MPOU3BOIHBIE JIEMEHTAPHBIX (DYHKIINIA;

UCIIOJIb30BaTh T€OMETPUUECKUN U (PU3UYECKUM CMBICT TPOU3BOJHON IS
peuieHus 3aad.

MHoxecTBa M JIOTHKA:

CBOOOJHO  ONEpUPOBaTh  MOHATHUSAMHU:  MHOXECTBO, OIEpaluud  HaJ
MHOECTBaMU;

UCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar AJisi ONUCAHUSI PealbHbIX
MIPOIIECCOB U SIBJICHUM, TIPH PEIICHUH 3a71a4 U3 APYTUX yUeOHBIX MPEAMETOB;

CBOOOJTHO OIEPUPOBATH TOHATUSIMH: OIPECICHUE, TEeOpeMa, ypaBHEHHUE-
CJIEICTBUE, CBOMCTBO MaTeMaTHYECKOT0 0OBbEKTA, 10Ka3aTeIbCTBO, PABHOCUIIbHBIC
ypaBHEHUS U HEPABEHCTRBA.

K koHnmy oOyuenus B 11 kjacce oOyvaromuiics NOJYYHUT CIEAYIOLINE
IPEeIMETHBIE PE3yJIbTAThl TI0 OTACIBbHBIM TeMaM paboyell mporpaMmbl y4eOHOTO
Kypca «AnreOpa 1 Havajla MaTEMaTUYECKOTO aHATN3ay:

Yuciia 1 BBIYUCTCHHUSA

CBOOOJHO ONEpPUPOBATh TMOHSATUAMHU: HATypaJlbHOE U 1EJ0€ YHUCIIO,
MHOXECTBA HATypaJbHBIX M LEJbIX YHUCEN, UCIOIb30BaTh MPU3HAKU JEIUMOCTHU
uensix yucen, HOJl u HOK HaTypallbHBIX 4MCeN JJIsl pelICHUs 3a]a4, IPUMEHSTh
anroput™ EBknunpaa;

CBOOOJHO OIEpUpPOBATH TMOHITHEM OCTaTKa IO MOJYJI0, 3aIlUChIBATh
HaTypaJIbHBIC YKCJIa B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMaX CUHUCIICHHUS;

CBOOOJTHO OMEPUPOBATh TMOHATHUSAMH: KOMIUIEKCHOE YHCIO W MHOXKECTBO
KOMIUJIEKCHBIX YHUCEJ, MPEACTaBIATh KOMIUIEKCHBIE 4YHCiia B airedpanuecko u
TPUTOHOMETPUUECKON (opMe, BBITIOIHATH apu(METUUECKUE ONEepalii C HUMHU U
n300paxaTh Ha KOOPJAUHATHOMN MJIOCKOCTH.

YpaBHeHMS U HEPABEHCTBA:



CBOOOJTHO OMEPHUPOBATH TOHITHIMU: HpPpAIMOHAIBbHBIC, MOKAa3aTeIbHBIE U
jJorapuMUYECKUE€ HEpPaBEHCTBA, HAXOJUTh MX PEIICHUS C TOMOUIBIO
PaBHOCHUJIBHBIX MEPEXO/IOB;

OCYILIECTBJIATH OTOOpP KOpPHEW MpPU PEHICHUW TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOOJITHO OMEpPUPOBATH TMOHATHEM TPUTOHOMETPUYECKOE HEPaBEHCTBO,
NPUMEHSTh  HEOOXOIUMbIe  (QOPMYJBI  JJIsI  PEIICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OTEPUPOBATH MOHSATUSMH: CHCTEMA U COBOKYITHOCTh YPaBHEHUU U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CHUCTEMBI-CIEACTBUS, HAXOAUTh PEUICHUS
CHUCTEMBI U COBOKYITHOCTEW pallMOHAIbHBIX, UPPALIMOHAJIBHBIX, [TOKA3aTEJIbHBIX U
Jorapu(pMUUYECKX YpaBHECHUN U HEPABEHCTB;

peuiarb palnroOHaIbHbIE, VMppalUOHAIbHEIE, MOKa3aTelbHbIE,
jgorapuMUYECKUe U  TPUTOHOMETPUUYECKHE YpaBHEHHUS U  HEPaBEHCTBA,
coAep Kallue MOAYJIA U TapaMeTpBbl;

IPUMEHSTH TpaduuecKre MEeTOAbI JAJI PElIeHUs] YPaBHEHUN U HEPaBEHCTB, a
TaKKe 3a]1a4 C IapaMeTpaMy;

MOJICITUPOBATh pEajbHBIC CHUTyallMd Ha S3bIKE anreOphl, COCTABISITH
BBIPQ)KCHUS, YPAaBHEHHMS, HEPABEHCTBA M MX CHCTEMBI II0 YCIOBHUIO 3aJ1a4H,
UCCJIeIOBAaTh IOCTPOEHHBIE MOJIEIM C HCIOJIb30BAHUEM afapara anreopsl,
WHTEPHPETUPOBATH OJTYUECHHBIN PE3yJIbTaT.

DOyHKUMU U TpapuKH:

CTpPOUTh TpadUKU KOMMO3UIUK (PYHKIIUHA C TOMOIIBIO 3JIEMEHTAPHOTO
UCCJIEIOBAHUS U CBOWCTB KOMIIO3UITUU JABYX (DYHKIIMIA,

CTPOUTh TEOMETpUYECKHe o0pa3bl YpaBHEHMM H  HEPaBEHCTB Ha
KOOPJAMHATHOM IIOCKOCTH;

CBOOOJHO  OMEpUPOBATH TMOHATUSIMHU: TpaPUKU TPUTOHOMETPUUYECKUX
dyHKmii;

OPUMEHATh (QYHKIUW I MOJEITUPOBAHUS M UCCICIOBAHUS PEATbHBIX
IIPOLIECCOB.

Havana MmaTeMaTH4eCKOro aHajamsa:

WCIIOJIB30BaTh MPOU3BOIHYIO JIJIST UCCIEAOBAHUS (PYHKITUH HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HAXOJUTh HaOOJbIIEe U HAMMEHBIIIEE 3HAUCHHS (PYHKIIMU HETPEPHIBHOM Ha
OTpE3KE;

MCIIOJIb30BaTh MPOU3BOAHYIO I HAXOXJICHUS HAWIy4dlIEro pEIICHUS B
NPUKJIAAHBIX, B TOM 4YHUCIE COLUHUAIbHO-DKOHOMUYECKHMX, 3ajayax, i
OTpeNelieHNs] CKOPOCTH M YCKOpPEHHUs Iporiecca, 3agaHHOro ¢GopMyson Wiu
rpaduKom;



cBOOOZIHO ONEpUpOBATh TOHATUSAMU: [EpBOOOpa3Has, ONpeAcIEHHbIN
UHTErpall, HAXOJAUTh NEPBOOOpa3HbIE AIEMEHTApHbIX (YHKUMNA M BBIYUCIATH
uHTerpai no popmyne Hetotona-Jleitonuiia;

HAXOJUTh IUIOAAH INIOCKUX (UTYp U OOBEMBI TEJI C TOMOLIBIO HHTETPaJIa;

UMETh MPEACTABICHUE O MATEMAaTHYECKOM MOJEIMPOBAHUU HA IPUMEPE
cocraBiieHUs AU pepeHnanbHbIX YPaBHEHNH;

pemiath NpUKIaAHbIE 337a4d, B TOM YHUCJE COIMAIbHO-d)KOHOMHYECKOTO U
(pu3nYECKOro XapakTepa, CpeCTBAMU MATEMAaTUYECKOTO aHAIU3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
Kosan4yectBo 4yacos D1eKTPOHHBIE
Ne | HaumeHOBaHHe pa3iesioB U Kontpoabnbid  TpaxTuyeckue (undposbie)
n/n TeMm NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThl padoThl
pecypchl
MHOXecTBO JeHCTBUTEIIBHBIX
qucesl. MHOTO4JIEHBI.
1 PauvoHanbHbIE ypaBHEHMS U 24 1
HepaBeHcTBa. CUCTEMBI
JIMHEHHBIX YPaBHEHUN
OyHKIUH U TpapUKH.
2 CreneHHast GyHKLUS C LETBIM 12 1
IIOKa3aTesleM
Apudmernueckuit KOpeHb n-0i
3 crenenu. MppannonanbHele 15 1
ypaBHEHUs
4 [TokazaTenpHast GyHKIHS. 10 |
[Toka3zaTenbHble ypaBHEHUS
5 Jlorapudmmueckas QyHKITUS. 18 |
Jlorapudmuueckue ypaBHEeHUS
6 Tpuronomerpuueckue 2 1
BBIPAKEHUS U YPABHEHMUSI
. [TocnenoBarenbHOCTH U 10 |
IIpOrpeccuu
g HenpepbiBHbIE QyHKIUH. 20 |
[IpousBoHas




[ToBTOpenue, o6o0IEHNE,
cUcTeMaTu3alus 3HaHU!

OBIIEE KOJIMYECTBO YACOB
[10 [TIPOTPAMME

136

10




11 KITACC

KoanyecTBO 4acos

DJIEeKTPOHHbBIE
el ronmporpnt | Booro | Kowpommad Mpaknisecing SRS
padoTsbI padoTsbI pecypesr
1 Hccnenosanue (byHKqu“I C ” |
MTOMOIIBIO TPOU3BOTHON
2 [TepBooOpa3nas u UHTETpaI 12 1
I'padviku TpUrOHOMETPHUYECKHUX
I - 14 !
HEpaBEHCTBA
HppatnmonansHsie,
4 MOKa3aTeIbHbIC U 24 |
norapuMUIecKue
HEpaBCHCTBA
KommiekcHbie uncna 10 1
6 HarypanbHble u 1ienble ynucna 10 1
Cucrembl paluoHaIbHBIX,
. HUPPaIMOHATTEHBIX 12 |
MOKA3aTeIbHBIX U
Jorapu(pMUUECKUX ypaBHEHUN
8 3ajauu ¢ mapameTpamu 16 1
9 [ToBTOpEHME, 0606H.[eHI:Ie, 16 )
CUCTeMAaTHU3alHsl 3SHAHHUH
OBILEE KOJIMYECTBO YACOB 136 10 0
[10 TTPOI'PAMME







ITHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

Koan4yecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThbI

IIpakTH4eckne
padoThbI

Jlara
U3ydeHust

DJIeKTPOHHbBIE IIU(PPOBLIE 00pa3oBaTeIbHbIE
pecypchbl

MHOk€eCTBO, oneparuu
HaJ MHO>KECTBAMHU U UX
CBOMCTBA

04.09.2023

Huarpammsl Ditnepa-
Benna

04.09.2023

IIpuMeHeHne TeopeTUKO-
MHOECTBEHHOI'O
amnmapara sl peleHHs
3a1a4

05.09.2023

PammmonansHabIC Yncna.
OOLIKHOBEHHLIE U
JECATUYHBIC IPOOH,
MPOIICHTHI, OECKOHEYHBIC
MIePUOTUYECKHUE TPOOH

05.09.2023

PammmonansHBIC YKCHa.
OOBIKHOBEHHBIE U
JECATUYHBIC IPOOH,
IIPOLICHTHI, OECKOHEYHBIC
MEePUOINYECKHE TPOOH

11.09.2023

[Ipumenenue apobeii u
MPOLIEHTOB JUIS PEIICHHS
NPUKITAIHBIX 33124

11.09.2023




[Ipumenenue apobeii u
MPOLIEHTOB YIS PEIICHHS
NPUKITAIHBIX 32124

12.09.2023

Mopyns
IeMCTBUTEIILHOTO YHCIIa 1
€ro CBOMCTBA

12.09.2023

JlelicTBUTENbHBIC YHCTIA.
PammmonansHbIC U
HWppalMOHAIIbHBIC YHCIIa

18.09.2023

10

Apudmernueckue
oTepaluu ¢
JIEHCTBUTEIILHBIMHI
YHCIIaMH

18.09.2023

11

[Tpubnuxénnpie
BBIYMCIICHHUSI, IPABUIIA
OKPYTJICHUS, MPUKUIKA U
OIICHKA pe3ysbTaTa
BEIUMCIIEHUH

19.09.2023

12

OCHOBHBIE METO/]IbI
pelieHus UeabiX U
JTPOOHO-pAIMOHATBHBIX
YpPaBHEHUH U HEPABEHCTB

19.09.2023

13

OCHOBHBIE METO/]IbI
pelieHus UeabiX U
TpOOHO-pAlMOHATBHBIX
YpPaBHEHUI U HEPABEHCTB

25.09.2023

14

OCHOBHBIE METOIBI
pENICHUS [ENBIX U

25.09.2023




JTPOOHO-pAITMOHATBHBIX
YpaBHEHUH U HEPABEHCTB

15

MHOro4ieHsl OT OAHOMN
nepeMeHHou. Jlenenue
MHOTOYJICHA Ha
MHOT'OUJIEH C OCTAaTKOM.
Teopema besy

26.09.2023

https://resh.edu.ru/subject/lesson/3778/start/158733/

16

MHOTO4ICHBI C LETBIMU
Kod(purmeHTamu.
Teopema Buera

26.09.2023

17

Pemenne cucrem
JIMHEHHBIX YPaBHEHUN

02.10.2023

18

Pemenue cucrem
JIMHEUHBIX YPaBHEHUN

02.10.2023

19

Marpuiia cuctemsl
JIMHENHBIX YPaBHEHUH.
Onpenenurens MaTpULbI
2Xx2, ero reoMeTpUYECKUi
CMBICJI U CBOMCTBA;
BBIYHCIICHUE €TO
3HAYEHUS

03.10.2023

20

Onpenenurens MaTpULbI
2x2, ero reoMeTpUYECKU
CMBICII U CBOMCTBA;
BBIYHCIICHUE €T0
3HAYEHUS

03.10.2023

21

IIpumeHeHue
OIIpEACIUTEIIS IS

09.10.2023



https://resh.edu.ru/subject/lesson/3778/start/158733/

peIIeHus: CUCTEMBI
JINHEWHBIX YpaBHECHUH

22

Pemenne npukitagHbeix
3a/1a4 C TIOMOIIBIO
CHUCTEMBI JINHEHHBIX
YpaBHEHUU

09.10.2023

23

Pemenne npukitagHbeix
3a/1a4 C IOMOIIBIO
CHUCTEMBbI JINHEHHBIX
YpaBHEHUU

10.10.2023

24

Konrponsnas pabora:
"PanimoHaabpHbIE
YpaBHCHHS U
HepaBeHcTBa. CHUCTEMBI
JIMHEWHBIX ypaBHEHUN"

10.10.2023

25

OyHKIHSI, CIIOCOOBI
3aanus PyHKIUU.
B3aumno oOpaTHbie
dbyukmun. Kommosurus
byHKIMi

16.10.2023

26

I'paduk pyHkumn.
DneMeHTapHbIe
npeoOpa3oBaHus
rpadukoB QyHKITHI

16.10.2023

27

OO6nacTh onpeeNIeHus |
MHOKECTBO 3HAUYCHHI
dbynkuun. Hymm
byukun. [IpomexyTku
3HAK MOCTOSIHCTBA

17.10.2023




28

YETHBIEC U HEUETHBIC
byHKIHIH.
[Tepuonuueckue
byskun. [IpomexxyTku
MOHOTOHHOCTH (PYHKIIMH

17.10.2023

29

JIuneitnas, kBapaTUudHast
1 ApOoOHO-TUHEHHAS
byHKIIN

23.10.2023

30

Makcumymsl 1
MUHUMYMBI (YHKLIUH.
Haubonbuiee u
HauMEHbIIIEE 3HAUCHUE
(GYHKIMU HAa IPOMEKYTKE

23.10.2023

31

DJjIeMEeHTapHOe
UCCIIeJOBaHHE U
NOCTpoeHHe TpadukoB
3TUX QYHKLIUH

24.10.2023

32

DJIeMEeHTapHOe
UCCIIEJOBAaHHE
MOCTpOeHHe TpaduKoB
TUX QPYHKLIUH

24.10.2023

33

CreneHs ¢ LEIBIM
nokazarejieM. bunom
Hrrotona

06.11.2023

34

CreneHs ¢ 1eIbIM
nokasarejieM. buaom
Hrrotona

06.11.2023

35

Crenennast GpyHKIUS C

https://resh.edu.ru/subject/lesson/5540/start/327000/



https://resh.edu.ru/subject/lesson/5540/start/327000/

HaTypaJIBHLIM U [ICJIbIM
nokazareyieM. Eé
CBOlcCTBa U Tpaduk

07.11.2023

36

KonTponbhast pabora:
"Crenennas ¢pyHkuus. Eé
cBoiicTBa U rpaduk”

07.11.2023

37

ApudMeTnieckmii KopeHb
HaTypaJbHOW CTEIICHU U
€ro CBOMCTBA

13.11.2023

https://resh.edu.ru/subject/lesson/5498/start/272542/

38

ApudmMeTnieckuii KopeHb
HaTypaJbHOU CTEIICHU U
€ro CBOMCTBA

13.11.2023

39

[IpeobpazoBanus
YHUCJIOBBIX BBIPAYKEHUN,
CoJIepKaliX CTENEHU U
KOpHHU

14.11.2023

40

[IpeobpaszoBanus
YHUCJIOBBIX BBIPAYKECHUN,
COJIEpKalNX CTENEHU U
KOpHHU

14.11.2023

41

[IpeobpazoBanus
YHCJIOBBIX BBIPAKEHHIHA,
COJICPKAIIUX CTCIICHH U
KOpHHU

20.11.2023

42

HppanmonanpHele
ypaBHeHHsI. OCHOBHBIE
METO/Ibl PEIIECHNUS
MppaLMOHATIBHBIX

20.11.2023

https://resh.edu.ru/subject/lesson/5569/start/159263/



https://resh.edu.ru/subject/lesson/5498/start/272542/
https://resh.edu.ru/subject/lesson/5569/start/159263/

YpaBHEHUI

43

HppaunonanbHbie
ypaBHeHUs. OCHOBHbIE
METObI PEIICHUS
HPPAIMOHATIBHBIX
YpaBHEHUU

21.11.2023

44

UppaunonanbHbie
ypaBHeHUs. OCHOBHBIE
METOBI PEIICHUS
MPPALMOHAIIBHBIX
ypaBHEHUU

21.11.2023

45

PaBHOCHIBHEBIE Nepexoabl
B pELICHUU
UPpaLMOHATIBHBIX
ypaBHEHUU

27.11.2023

46

PaBHOCHIBHEBIE nepexoanl
B pEIICHUU
UPPALUOHAIBHBIX
ypaBHEHUI

27.11.2023

47

PaBHOCHIBHEIE Nnepexoabl
B pEIICHUU
UPpaALUOHATBHBIX
ypaBHEHUU

28.11.2023

48

PaBHOCHIBHEIE Nepexoabl
B pEIICHUU
UPPaALUOHATBHBIX
YpaBHEHUU

28.11.2023

49

CoiicTBa 1 rpauk




KOPHSI N-OM CTETEeHU KaK
byHKIIMH 00paTHON
CTENEHU C HATypaJIbHbIM
MOKa3aTesIeM

50

CaoiicTBa 1 rpadux
KOPHSI N-OM CTETEHU KakK
byHKIIMH 00paTHON
CTETICHH C HATypaJbHBIM
rokasaresuem

51

Kontponbnas pabora:
"CsoiicTBa u rpadux
KOPHSI N-Oi CTETNICHH.
WppatmonansHbie
ypaBHEHHA"

52

CreneHs ¢
paloHaIbHBIM
okazaTelieM U eé
CBOMCTBA

53

CreneHs ¢
paIroHaTbHBIM
nmokazaTelieM U eé
CBOMCTBA

54

CreneHs ¢
paIroHaTbHBIM
okazaTelieM U eé
CBOMCTBA

55

[TokazarenpHas GyHKIHS,
e€ cBoiicTBa U rpaduk

https://resh.edu.ru/subject/lesson/384 1/start/225573/,



https://resh.edu.ru/subject/lesson/3841/start/225573/

56

Hcnons3zoBanue rpaduka
GYHKIUY 1S peleHUs]
ypaBHEHUM

57

Hcnonk3oBanue rpaduka
GYHKIUY IS peLIeHUs
YpaBHEHUU

58

[TokazarenbHble
ypaBHeHUs. OCHOBHBIE
METOBI PEIICHUS
MOKa3aTeIbHbBIX
ypaBHEHUU

59

[TokazarenbHbIE
ypaBHeHus. OCHOBHBIE
METO/Ibl PEeIICHUs
MOKa3aTeIbHBIX
ypaBHEHUU

60

[TokazarenbHbIe
ypaBHeHUsA. OCHOBHBIE
METO/bI PEIICHUS
MOKa3aTeIbHBIX
YpaBHEHUHU

61

KonTponbhas pabora:
"IlokazarenpHast
GbyHKIHS.
[Toka3zarenbHble
ypaBHEHHA"

62

Jlorapudwm uuncna.
CaoiicTBa Jiorapudma




63

Jlorapudwm uncna.
CgoiictBa norapudma

64

Jlorapudm yucna.
CoiicTa norapudma

65

JlecssTU4HBIE U
HATypaJbHBIE IOTapUPMBI

66

JlecaTuunblie u
HaATypaJbHbIE IOTapU(PMBbI

67

[IpeoOpa3oBanue
BBIPAYKEHHI, COJIEPIKAILNX
sorapudmMbl

68

[TpeobpazoBanue
BBIPAKECHUI, COAEPIKALINX|
sorapudmpl

69

[TpeobpazoBanue
BBIPAYKEHHI, COJIEPIKAIINX
Jorapu@msl

70

Jlorapudpmuueckas
¢byHK1UMs, e€ cBOMCTBA U

rpadpux

71

Jlorapudpmuueckas
¢byHK1us, e€ cBOMCcTBA U

rpadux

72

Hcnonb3oBanue rpaduka
(GYHKIMU 1715 pelieHust
YpaBHEHUU

73

Hcnons3zoBanue rpaduka

GYHKIUY 17151 peleHUs




YpaBHEHUI

74

Jlorapudpmuueckue
ypaBHeHUs. OCHOBHbIE
METObI PEIICHUS
JoTapu(PMUIECKUX
YpaBHEHUU

75

Jlorapudmuueckue
ypaBHeHUs. OCHOBHBIE
METOJIbI PEIICHUS
JoTapu(PMUIECKUX
ypaBHEHUU

76

Jlorapudmuuaeckue
ypaBHeHus. OCHOBHBIE
METO/Ibl PEeIICHUs
JoTapu(PMUIECKUX
ypaBHEHUU

77

PaBHOCHIIBHBIE TTEPEXOTBI
B PEUICHUU
JoTapu(PMUIECKUX
ypaBHEHUU

78

PaBHOCWIIBHBIE TIEpEX OB
B peIICHUU
JoTapu(PMUIECKUX
ypaBHEHUM

79

KonTponbhast pabora:
"Jlorapupmuueckas
GbyHKIHS.
Jlorapupmuueckue
ypaBHeHUs"




80

CuHyc, KOCHHYC, TAHT€HC
Y KOTQHT'€HC YUCIIOBOTO
apryMeHTa

81

CuHyc, KOCHHYC, TAaHT€HC
1 KOTaHT€HC YHCIOBOIO
apryMeHTa

82

ApKcHHyC, apKKOCUHYC U
apKTaHI€HC YHCIOBOIO
aprymeHra

&3

ApKcuHyC, apKKOCUHYC U
apKTaHI€HC YHCIOBOIO
aprymeHra

84

Tpuronomerpuyeckas
OKPY’HOCTb,
OIIpEIeIICHUE
TPUTOHOMETPUUECKHUX
(GyHKIUH YHUCIOBOTO
aprymeHra

85

Tpuronomerpudeckas
OKpPY’KHOCTb,
orpeziesieHue
TPUTOHOMETPHUUECKHUX
(YHKIHMA 9ACTIOBOTO
aprymeHra

86

OCHOBHEBIE
TPUTOHOMETPHUYCCKHE

hopMyIIBI

87

OCHOBHEBIE




TPUTOHOMETPHUYCCKHE
hopMyIIBI

88

OCHOBHEBIE
TPUTOHOMETPHUYCCKHE

(bopMyIibl

89

OCHOBHEBIE
TPUTOHOMETPHYCCKHE

bopmybl

90

ITpeoOpazoBanue
TPUTOHOMETPUYECKUX
BBIPaKCHUIN

91

[IpeobpazoBanue
TPUTOHOMETPUUYECKUX
BBIPaKCHUIN

92

[IpeobpazoBanue
TPUTOHOMETPHUUECKHUX
BBIPAKCHUIN

93

[Ipeo6pa3zoBanue
TPUTOHOMETPHUECKHUX
BBIPAYKECHU I

94

Pemenue
TPUTOHOMETPHUIECKUX
YpaBHEHUU

95

Pemenne
TPUTOHOMETPUUYECKUX
YpaBHEHUU

96

Pemenue
TPUTOHOMETPUYECKUX




YpaBHEHUI

97

Pemenue
TPUTOHOMETPUYECKUX
YpaBHEHUI

98

Pemienue
TPUTOHOMETPUYECKUX
YpaBHEHUU

99

Pemenue
TPUTOHOMETPUYECKUX
YpaBHEHUU

100

Pemenue
TPUTOHOMETPUUECKHUX
ypaBHEHUH

101

Kontponbnas pabora:
"Tpuronomerpuyeckue
BBIPXKEHUS U
TPUTOHOMETPUUYECKHE
ypaBHEHHS"

102

IlocmenoBaTeIbHOCTH,
cIocoObI 3aJaHus
MOCJIeOBaTEIbHOCTEH.
Metoa MaTeMaTHUEeCKOM
WHIYKIUN

103

MOHOTOHHEBIE U
OTrpaHUYEHHBIC
MOCJIC0BATEIILHOCTH.
Hcropus ananusa
OCCKOHEYHO MaJIbIX




104

Apudmernueckas
nporpeccus

105

I'eomerpuyeckas
porpeccus

106

beckoneuHo yObiBaromas
reoMeTpuyIecKas
nporpeccus

107

CymMa 6eCKOHEUHO
yObIBaroIIeH
F€OMETPUYECKOU
IIPOrpeccun

108

JInHeliHBIN 1
AKCIMOHEHIMAJIbHBIN POCT.
Yucino e. Dopmyiia
CJIOXHBIX MTPOLICHTOB

109

JIuHeliHbIN 1
SKCIMOHEHIIMAJIbHBIN POCT.
Yucino e. Dopmyia
CJIOXHBIX MPOILICHTOB

110

Hcnonb3oBanue
MPOTPECCUU IS PELLIEHUS
peaNbHbIX 3a/1a4
MPUKJIAAHOTO XapakTepa

111

KonTponbHas padora:
"ITocireqoBaTEIBHOCTH U
nporpeccun”

112

HenpepsiBable DyHKITIN
U UX CBOMCTBA




113

Touka paspsiBa.
AcuMnToThI rpadKOB
byHKIHI

114

CaoiicTBa GhyHKIMH
HETIPEPBIBHBIX HA OTPE3Ke

115

CaoiicTBa pyHKIMH
HETPEPHIBHBIX HA OTPE3Ke

116

Metoa HHTEPBAJIOB IJIS
pelIeHusl HEPaBEHCTB

117

Merto HHTEpBAIOB IJIsI
peleHus] HEPaBEHCTB

118

Merto nHTEpBaANIOB AJIst
pELIEeHHS] HEPABEHCTB

119

[Ipumenenne cBOMCTB
HENPEPBIBHBIX (PYHKIIHIA
JUISL pELICHUs 3a]1a4

120

[Ipumenenne cBOMCTB
HEMPEPBIBHBIX (PYHKIIHIA
JUISL pELICHHUs 3a/1a4

121

IlepBas u BTOpas
MPOU3BOIHBIE (DYHKIIUN

122

Ompenenenue,
F€OMETPUUYECKUN CMBICIT
MPOU3BOAHOMN

123

Omnpenenenue,
¢buznyecKkuit CMbICT
MPOU3BOAHOM

124

YpaBHEHHE KacaTeIbHON




K rpaduky QyHKUINN

125

VYpaBHEHHE KacaTelIbHOU
K rpaduKy QyHKIHH

126

IIpousBogHbIe
3JIEMEHTApHBIX (QYHKIUN

127

[IpousBognbie
AJIeMEHTaPHBIX QyHKIIUH

128

[IpousBoHas CymMMBl,
MIPOU3BENICHNUS, YaCTHOTO
Y KOMITO3UIIMU QYHKIUN

129

IIpousBoHas CymMBl,
IIPOU3BE/ICHNUS, YACTHOTO
Y KOMIO3UIMU QyHKUINN

130

IIpousBogHas CymMMBlI,
MIPOU3BEICHUSI, YaCTHOTO
Y KOMIO3UIHH (DYyHKINH

131

KonrponbHas pabora:
"[IponsBogHas"

132

[ToBTOpeHme, 0600IIEHTE,
CUCTEMATU3AIIMS 3HAHUN:
"YpaBHeHU"

133

[ToBTOpenue, o6o0IIEHNE,
cucTeMaTu3alis 3HaHWUH:
"®yHkuun"

134

HrtoroBast KOHTpoOJIbHAS
paborta

135

Hrorosast KOHTpOIbHAS
pabora




136 [ToBTOpenue, o6o0IEHNE,
cUcTeMaTu3alus 3HaHU!

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

136

10




11 KITACC

Ne
/o

Tema ypoka

KoanyecTBO 4acos

KoHTpoJbHbIE

Bcero
padoThbI

IIpakTH4eckue
padoThI

JlaTa
H3y4YeHUs

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

[IpumeneHnne nporu3BOJHON K
UCCIeIOBaHMIO (PYHKIIHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[IpuMeHeHne Mpou3BOJHOM K
uccaeaoBaHuio (PyHKIUN Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne npou3BOJHOM K
uccaea0oBaHuio (PyHKITUN Ha
MOHOTOHHOCTb M KCTPEMYMBI

[IpuMeHeHne Npou3BOJHOM K
WCCIICIOBAaHMIO (DYHKITHI Ha
MOHOTOHHOCTb M 3KCTPEMYMbI

IIpuMeHeHne Npou3BOJHON K
UCCIICIOBAHUIO (DYHKITHI Ha
MOHOTOHHOCTb M 3KCTPEMYMbI

[Ipumenenne npon3BOIHOM K
UCCIeIOBaHMIO (PYHKIMIA Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

Haxoxnenue HanOospIIero u
HaUMEHBLIETO 3HAYCHHUS
HENpepbIBHON (PYHKLINHU HA
OTpe3Ke




Haxoxnenue HanOOJIBIIETO U
HAaUMEHBIIETO 3HAUYCHUS
HeTpePHIBHON (PYHKITMHU Ha
OTpe3Ke

Haxoxnenue HanOoOJIBIIIETO U
HAaUMEHBIIIETO 3HAYCHUS
HEeTpepHIBHOW (PYHKITUHU Ha
OTpe3Ke

10

Haxoxnenue HanOOJIBIIETO U
HAaUMEHBIIET0 3HAYCHUS
HeNpepbHIBHON (PYHKITMHU Ha
OTpe3Ke

11

Haxoxnenue HanOOJIBIIETO U
HAaUMEHBIIETO 3HAYCHUS
HeTNpepbhIBHOU (PYHKITMHU Ha
OTpe3Ke

12

Haxoxnenue HanOOJIbIIETO U
HaMMEHBIIIETO 3HAUYCHUS
HEeTMpEePHIBHON (PYHKITMHU Ha
OTpe3Ke

13

[IpuMeHeHne MpoOn3BOHOM s
HAXO0X/ICHUS HAaWTy4Ilero
peleHysl B PUKIIAAHBIX
3ajjauax

14

[IpuMeHeHne Mpon3BOHOM s
HAXO0X/ICHUS HAaWTy4Ilero
peleHysl B PUKIIAAHbIX
3ajjauax




15

[IpuMeHeHne Mpon3BOHOM IS
OIIpeJIeJIEHUs] CKOPOCTH U
YCKOpEeHHMs Ipoliecca,
3aJJaHHOTO (POpMYJIOi MK
rpaduKoM

16

[Ipumenenue nporu3BOIHOMN ISt
ompeeeHUsI CKOPOCTH U
YCKOpEHUs mpoliecca,
3ajaHHOTO (pOpMYIION MK
rpaduKoM

17

Kommnozumust ¢pyHkmmii

18

Kommosumust ¢pyHKImit

19

Kommnosunus ¢yHkimit

20

I'eomerpuyeckue 0O6pa3b
YpaBHEHUI Ha KOOPJIMHATHOM
MJIOCKOCTH

21

I'eomeTrpuueckue oOpassl
YpPaBHEHUI HAa KOOPJIMHATHOMN
IIJIOCKOCTH

22

Konrponsnas pabora:
"UccnenoBanue QyHKIIHI C
MTOMOIIIBIO TTPOU3BOAHON"

23

ITepBooOpa3Hasi, OCHOBHOE
CBOWCTBO MEPBOOOPA3HBIX

24

ITepBooOpa3Hbie
AIIEMEHTAPHBIX (PYHKITHH.
[IpaBuna HaxoX1eHUS
NePBOOOPA3HBIX




25

[TepBoobOpa3ubie
AIIEMEHTAPHBIX (QYHKITHH.
[TpaBuia HaXOXKIECHUS
NepBOOOPA3HBIX

26

Nuterpain. I'eomerpuyeckuii
CMBICJI HHTETpaa

27

Brruncienue onpeaenéHHOro
WHTETpaa mo Gopmyie
Herorona-Jleliouuma

28

Brrunciienue onpeaenéHHoro
UHTETpaa mo Gopmyne
HreroTona-Jleitonuna

29

[Ipumenenue unterpaia s
HaxOXXIESHU IJIoIanei
IUIOCKUX (QUTYp

30

[IpuMeHeHHe HHTErpaia Jis
HaXOXIEeHUI 00BEMOB
TE€OMETPUUYECKUX TET

31

[Tpumeps perennit
mudepeHIaTbHBIX
YpaBHEHUU

32

[Ipumeps! permenuit
mudepeHIanTbHBIX
ypaBHEHUM

33

MaremaTnueckoe
MOJICTTUPOBAHUE PEATHHBIX
MIPOIIECCOB C MTOMOIIBIO

i epeHITaTbHBIX




YpaBHEHUI

34

Konrponbnas pabora:
"IlepBooOpa3nas u uaTerpan”

35

Tpuronomerpuyeckue
(byHKIMHU, UX CBOICTBA U
rpaduKu

36

Tpuronomerpuueckue
(bYHKIMH, HX CBOWCTBA U
rpaduxu

37

Tpuronomerpuyeckue
(GyHKIIUH, UX CBOWCTBA U
rpaduku

38

Tpuronomerpuueckue
(yHKIMH, UX CBONCTBA U
rpaduku

39

Tpuronomerpuueckue
(GyHKIUH, UX CBOWCTBA U
rpaduxu

40

OT10op KOpHei
TPUTOHOMETPUUECKHUX
YPaBHEHUH € TOMOUIBIO
TPUTOHOMETPUUECKOMN
OKPY>KHOCTH

41

OT10op KOpHEi
TPUTOHOMETPUIECKUX
YpPaBHEHUH € TOMOUIBIO
TPUTOHOMETPUUYECKOMN
OKPY’KHOCTH




42

OT160p KOpHE
TPUTOHOMETPHIECKUX
YPaBHEHUH C IIOMOIIBIO
TPUTOHOMETPUUYECKON
OKPY>KHOCTH

43

OT60p KOpHEH
TPUTOHOMETPHUYECKIX
YpaBHEHHIA C TIOMOIIbIO
TPUTOHOMETPUYECKON
OKPYKHOCTH

44

Pemenne TpuroHoMeTpruuecKux
HEPABEHCTB

45

Pemenne TpuroHoMeTpu4ecKux
HEPABECHCTB

46

Pemrenne TpuroHoMeTpu4eCKuX
HEPaBEHCTB

47

Pelrenue TpuroHoMeTpuuecKux
HEPaBEHCTB

48

Kontponbnast pabora:
"I'padpuknu
TPUTOHOMETPUUYECKUX
(byHKIMHA.
Tpuronomerpuueckue
HepaBeHCTBa"

49

OcHoBHbBIE METObI pCHICHUA
MMOKa3aTCJIbHbIX HCPABCHCTB

50

OcCHOBHEBIE MCTOJbI pCHICHUA
IMOKa3aTCJIbHbIX HCPABCHCTB




OcHOBHBIE MCTOJbI pCHICHUA

31 MOKa3aTeIbHBIX HEPABEHCTB

5 OCHOBHBIE METOBI PEIICHUS
MOKAa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METOBI PEIICHUS
norapuMUYECKUX HEPABEHCTB

54 OCHOBHBIE METObI PELICHUS
norapuMUUECKUX HEPABEHCTB

55 OCHOBHBIE METOBI PEIICHUS
JorapuMUUECKUX HEPABEHCTB

56 OCHOBHBIE METOBI PEIICHUS
norapuMUYECKUX HEPABEHCTB

57 OCHOBHBIE METOBI PELICHUS
UppaIlMOHATILHBIX HEPABEHCTB

58 OCHOBHBIE METObI PELICHUS
UppalMOHATILHBIX HEPABEHCTB

59 OCHOBHBIE METOIBI PEIICHUS
UPPAIMOHATILHBIX HEPABEHCTB

60 OCHOBHBIE METOBI PEIICHUS
UPpaIMOHATILHBIX HEPABEHCTB
I'padmyeckue meTobl

61 pelIeHus: uppalOHaIbHBIX
YpaBHEHUU
I'padmyeckue MeTobl

62 peLIeHUs UPPALMOHATIbHBIX
YpaBHEHUU

63 I'paduaeckne meToap!




PEIICHNUA MMOKAa3aTCIbHBIX
ypaBHEHUU

64

I'padmyeckue MeTop!
pEIIeHUs TTOKA3aTeIbHBIX
HEPABCHCTB

65

I'padmyeckue MeTobl
pereHust JorapuPpMHUIECKUX
YpaBHEHUU

66

I'paduueckue MeTo b1
pereHust JorapupMHUUECKUX
HEPaBEHCTB

67

I'padmyeckue MeTobl
pelieHus JorapuGMUIECcKux
HEPaBEHCTB

68

I'paduaeckue meToapl
peIeHHsI TOKa3aTeIbHBIX U
norapuMUUECKUX ypaBHEHUN

69

['paduueckue meToapl
pelIeHNs TOKa3aTeNbHbIX U
Jorapu(MUUECKUX ypaBHEHUMN

70

['paduueckue meToap!
perIeHus TOKa3aTeIbHBIX ’
JorapuMUUECKUX HEPAaBEHCTB

71

I'padmyeckue MeTopl
pelIeHus TOKa3aTebHBIX U
norapu(MUIECKUX HEPABEHCTB

72

Konrponbnas padora:
"UppannoHanbpHele,




MOKa3aTebHBIC U
norapuMudecKue
HepaBeHCTBA"

73

KowmmekcHble uncia.
Anrebpanyeckas u
TPUTOHOMETPHUYECKasT (DOPMBI
3aITMCH KOMIUIEKCHOT'O YMClIa

74

KowmmekcHble uncia.
Anrebpanyeckas u
TPUTOHOMETpHUYECKast (DOPMBI
3aITMCH KOMIUIEKCHOT'O YMClIa

75

Apudmernieckne ornepamnuu ¢
KOMIIZIEKCHBIMHU YU CJIaMU

76

Apudmernueckue onepanuu ¢
KOMIIJIEKCHBIMU YHCJIAMHU

77

I/I306pa)KeHI/IC KOMIIJICKCHBIX
YHUCCJI Ha KOOpZ(HHaTHOﬁ
IIJIOCKOCTH

78

N3o0pakeHre KOMIUIEKCHBIX
YHCcel Ha KOOPIUHATHOM
MIOCKOCTH

79

®opmyna Myaspa. Kopau n-oit
CTEINEHH U3 KOMIUIEKCHOTO
qucia

80

®opmyna Myaspa. Kopau n-oit
CTETeHU U3 KOMILJIEKCHOTO
qucia

81

IIpuMeHeHre KOMIUIEKCHBIX




YUCCII OJid pCIICHUA

(bU3NYECKUX U TEOMETPHUUECKHUX

3a1a4

KonTponbhast pabora:

82 " "
KommnekcHeie uncia

83 Harypanbnble u niensie yucia

84 HarypanbHblie u 11enble ynucina

25 [IpuMeHeHne NpU3HAKOB
JIETTUMOCTH TICJIBIX YHCEeTT

26 IIpuMeHeHne PU3HAKOB
JIETTUMOCTH IIJIBIX YHCEeTT
[IpuMeHeHue npu3HAKOB

87 IenuMOCTH 1eabix yucelr: HOJJ
u HOK
[IpumeneHne npu3HaKoB

88 IenuMOCTH 1eabix yucelr: HOJI
n HOK
[IpuMeHeHne Mpu3HAKOB

89 JEITUMOCTHU LEJIBIX YUCET:
OCTAaTKH IO MOJYJIIO
[IpuMeHeHne MpU3HAKOB

90 IEITUMOCTH [EJIBIX YUCET:
OCTAaTKH IO MOJYJIFO
[IpuMeHeHne Npu3HAKOB
JIETTUMOCTH IIEJIbIX YUCENT:

91 anroput™ EBkinna nms

peleHus 3a/1a4 B 1EIbIX
YHUCIax




92

Kontponbnas pabdota: "Teopust
eNbIX ynucen"

93

Cucrema 1 COBOKYITHOCTh
ypaBHeHUM. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBUS

94

Cucrema 1 COBOKYITHOCTh
ypaBHeHUI. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBUS

95

OCHOBHBIE METOBI PELIECHUS
CUCTEM U COBOKYITHOCTEH
palMOHAIbHBIX YPAaBHEHUI

96

OCHOBHBIE METOBI PELICHUS
CUCTEM U COBOKYITHOCTEH
UPPALMOHAIIBHBIX YPaBHEHUU

97

OCHOBHEBIE MCTOJbI pCHICHUA
CHUCTEM U COBOKyTIHOCTCﬁ
IIOKa3aTCJIbHBIX ypaBHeHHI’I

98

OcHOBHEBIE MCTOJbI pCHICHUA
CHUCTEM M COBOKYITHOCTEH
MOKa3aTeIbHBIX YPABHEHUI

99

OCHOBHBIE METOBI PELICHUS
CUCTEM U COBOKYITHOCTEN
Jorapu(pMHUECKUX ypaBHEHUN

100

OCHOBHBIE METO/BI PELLICHUS
CUCTEM U COBOKYITHOCTEH
Jorapu(pMUUECKUX YpaBHEHUIN

101

[Ipumenenue cucreM Kk
PELIEHUI0 MAaTEMAaTUYECKUX




3a7a4 M 3a/1a4 U3 Pa3InIHbBIX
oOJacTelt HayKW U pealbHON
KU3HH, HHTEPIIPETALUS
MOJTyYEHHBIX PE3yIbTaTOB

[IpumeneHue cucrem Kk
PEILICHNI0 MaTEMaTHYECKUX
lop | 32Aa€ M 3anatd K3 pasTHIHBIX
o0racTell HAyKu U pealbHOMN
JKU3HU, MHTEpIIpEeTaLus

MOJIYUYCHHBIX PC3YJIbTATOB

[TpumeHeHne HEPaBEHCTB K
PELICHUIO MaTeMaTHYECKIX
lo3 | 38Aat M 3a1ad M3 pasTHIHEIX
o0JiacTeil HayKH U peanbHOM
YKU3HU, HHTEPIpETaLUs

IMOJIYUYCHHBIX PE3YJIbTATOB

KonrponbHas pabora:
"CucTeMbl pallMOHAIIBHBIX,

104 | wuppanmroHaIbHBIX
MIOKAa3aTeNNbHbIX U
Jorapu(pMUUECcKUX ypaBHEHU"

PammnonansHbIe YpaBHCHUA C

105
napameTpamMu

106 ParyonanbHble HEpaBEHCTBA C
napameTpamu

107 PanmonanbHble cucTeMBI ©

napamMmeTpamu

108 | HppaunoHalibHbIE ypaBHEHMUS,




HEepaBeHCTBA C IapaMeTpamMu

109

HppanoHaibHbIEe CUCTEMBI C
rnapameTpamu

110

IlokazaTenbHbIE YpaBHCHU:,
HCPaBCHCTBA C IMapaMETpaMn

111

IToka3zaTenbHbIE CUCTEMEI C
napameTpamMu

112

Jlorapugmuueckue ypaBHEHHUS,
HEepaBeHCTBA C ITapaMeTpaMu

113

Jlorapugmuyueckue CuCTEMBI ¢
napameTpamu

114

Tpuronomerpudeckue
YpaBHEHHUS C MapaMeTpaMu

115

Tpuronomerpuyeckue
HEpaBEeHCTBa C MapaMeTpamMu

116

TpuUroHoMETpUYECKUE CUCTEMBI
C mapamMeTpaMu

117

[TocTtpoenue u uccnenoBaHue
MaTeMaTHUYECKUX MOJEIIEeH
peanbHBIX CUTYALUH C
ITOMOILBIO YPAaBHEHUH C
rnapameTpamu

118

[TocTpoeHue u uccnenoBaHue
MaTEeMaTHYECKUX MOJEIIEeH
peanbHBIX CUTYAIUH C
ITOMOIIIBIO CUCTEM YPABHEHMM C
napaMeTpamMu

119

[TocTpoenue u nccnenoBaHue




MaTeMaTHYECKUX MOJeIer
peaNbHBIX CUTYaALUH C
MTOMOIUIBIO CUCTEM YPaBHEHUM C
napameTpamu

120

Kontponbnas padota: "3agaun
¢ mapamerpamu"

121

[ToBTOpeHme, 06001IEHNE,
CHCTEeMAaTH3aInsI 3HaHUH:
"VpaBHeHus"

122

[ToBTOpeHue, 06001IeHNE,
CHCTEMAaTH3aINs 3HAHUH:
"VpaBHeHus"

123

[ToBTOpeHnue, 060061IeHNE,
CHCTEMAaTH3aIus 3HaHUM:
"VpaBuenus. CucteMbl
ypaBHEHHH"

124

[ToBTOpeHue, 06001IeHNE,
CHCTEMAaTH3aINs 3HAHUM:
"HepasencTsa"

125

[ToBTOpeHue, 0600IIEHNE,
CUCTEMaTH3aIM 3HAHUMN:
"HepasencTsa"

126

[ToBTOpeHue, 0600IIEHNE,
cucTeMaTH3alys 3HaHUM:
"HepasencTsa"

127

[ToBTOpenue, o6o0IEHNE,
cucTeMaTH3alis 3HaHUH:
"IIpousBoaHas u e€




npuMeHeHue"

128

[ToBTOpeHue, 06001IEHNE,
CHCTEMaTH3aINs 3HAaHUH:
"l[IponsBoaHas u eé
npuMeHeHue"

129

[ToBTOpeHue, 06001IEeHNE,
CHCTEeMaTH3alus 3HAHHI:
"[IpousBonHas u eé
npuMeHeHue"

130

[ToBTOpeHue, 06001IeHNE,
CHCTEMAaTH3aINs 3HAHUH:
"NHTerpan u ero npuMeHexue"

131

[ToBTOpeHnue, 060061IeHNE,
CHCTEMAaTH3aIus 3HaHUM:
"Oyukuun"

132

[ToBTOpeHue, 0600IIEHNE,
CUCTEeMaTu3alvs 3HAHHMH:
"OyHKIUn"

133

[ToBTOpeHme, 0600IIEHTE,
CHUCTeMaTh3alvs 3HAHHH:
"OyHkuun"

134

WroroBas koHTpoJibHas paboTa

135

HToroBasi KOHTpOJIbHASA paboTa

136

[ToBTOpeHmE, 0600IIEHNE,
cUucTeMaTu3alys 3HaHUI

OBIIEE KOJIMYECTBO YACOB
I10 ITIPOTPAMME

136

10







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YAEHUKA

* MaTtematuka: anrebpa U Hauajia MaTeMaTUYECKOr0 aHaIn3a, FEOMETPHsI.
AnreOpa 1 Havalla MaTeMaTuueckoro ananusa, 11 knace/ Komsirun HO.M.,
TkaueBa M.B., ®enoposa H.E. u npyrue, AkiimoHepHoe 00IIECTBO

«3narenbctBO «IIpocBemieHue|

METOIUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






