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IMNOACHUTEJIBHASA 3AIIMCKA

VYuebnblli Kypc «AnreOpa W Hadajga MaTeMaTUYECKOTO aHAIN3a» SBISETCS
OJIHUM W3 Haubojee 3HAYMMBIX B IMPOrpamMMe CpeIHEro o0Iero oOpa3oBaHUS,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECIEYMBAET MHCTPYMEHTAJIbHYIO 0a3zy s
U3YYEHHUS] BCEX €CTECTBEHHO-HAYyYHBIX KypCOB, a C APYroil CTOpPOHBI, (hopMUpyET
JIOTUYECKOE U a0CTPAKTHOE MBILUIEHHE OOyYaIOMIMXCA Ha YPOBHE, HEOOXOIUMOM
JUIsL OCBOEHUSI MH(OPMATUKH, OOLIECTBO3HAHMSI, HCTOPHUH, CJIOBECHOCTH U APYIHX
JUCIMIUIMH. B paMkax AaHHOro ydyeOHOro Kypca oOydaromiuecs OBIJIaJI€BaOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HayKu, KoTopas (OpMyJIuUpyeT CBOU
JOCTHKEHHUS B MaTeMaTH4eckoil popme.

VY4eOHblll Kypc anreOppl M Hayajl MaTeMaTHUYECKOro aHallh3a 3aKJaJlbIBAaeT
OCHOBY Ul YCIIEUIHOTO OBJIAJICHUS] 3aKOHaMHU (U3MKH, XUMHUH, OWOJIOTHUH,
NOHMMaHUSl OCHOBHBIX TEHJICHIIUN Pa3BUTUS SKOHOMHUKH U OOLIECTBEHHON YKU3HHU,
MO3BOJISIET OPHEHTHPOBATHCS B COBPEMEHHBIX LHUQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO HCIIOJIb30BAaTh UX JUIsl JalbHEHIIEro oOpa3oBaHUS U B
MIOBCEIHEBHOM XM3HH. B TO ke Bpemsi oBnajgeHHe aOCTPAKTHBIMU U JIOTHYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTeMaTHYEeCKOro aHalii3a pa3BUBAET
yMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTb, JOKAa3bIBAThH
YTBEPKJICHUS C TOMOIIBI0O MHIYKUUU U PaCCykAaTh NEAYKTUBHO, UCIOJIb30BAThH
000011IeHHEe W KOHKpETH3allMio, a0CTparupoBaHUWE M aHaJOruw, (opmMupyer
KpEaTUBHOE U KPUTUUECKOE MBILICHHE.

B xone usyuenus yuyeGHOro kypca «Anredpa M Hayajla MaTeMaTH4YECKOTrO
aHanu3a» OO0ydYarouIuecs: MOJIy4YaloT HOBBIA OMBIT PEIICHHS MPUKIAAHBIX 3a/ad,
CaMOCTOATENILHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJIENEH peallbHbIX CHUTYalluH,
UHTEPHpPETalUd  TOJYYEHHBIX  pEUIeHUuH, 3HAaKOMATCA C  [pUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE, HAyKE U HCKYCCTBE, C
BBIIAFOLIMMUCS MaTEMAaTUYECKUMH OTKPBITUSMU U UX aBTOPaMH.

VY4eOublii Kypc 00JaaeT 3HAYUTENbHBIM BOCIHMTATEIbHBIM MOTEHIIMAIOM,
KOTOPBIM peanu3yeTcsi Kak 4Yepe3 y4yeOHBbIM wmaTepuajn, CrnocoOCTBYIONIUN
(GopMUPOBAaHNI0O HAYYHOTO MHPOBO33PEHHs, TaK W dYepe3 Chenuduky ydeOHOMH
NESTeIbHOCTH, TpeOyIoleld MpOJOJKUTENbHON  KOHUEHTPAallMd BHUMAHMUS,
CaMOCTOSATENIbHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 3a TOJYYECHHBIN
pe3ynbTar.

B ocHoBe wmetonuku oOydeHHs anreOpe W HayajlaM MaTeMaTUYeCKOTo
aHaJIN3a JIEKUT JeATEIbHOCTHBIA TPUHIUI OOy4EHHS.

B crpykrype yueOHOro kypca «Anrebpa M Hadaja MaTeMaTH4YECKOTro
aHaJIM3a» BbIJICIICHBI CIEAYIONINE COAEpKaTEeIbHO-METOUUYEeCKrEe TuHuN: «Yucna
U BbIUKCIEHUS», « DYHKUMU U Tpadukn», «YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTEMaTUYECKOro aHainu3a», «MHoxkecTBa M JIOTHKa». Bce OCHOBHbIE



COAEPKATEIbHO-METOAUYECKUE JIMHUM W3Yy4YalOoTCAd Ha IPOTHKEHUU [BYX JIET
oOydeHHUs1 Ha YpOBHE CpEeAHEro oO0Iero oOpa3oBaHMsI, €CTECTBEHHO JOINOJHSA
IpyT Apyra U IOCTEIIEHHO HACBIIIASCh HOBBIMM TEMaMU M pasnaesiamu. [[aHHBIN
y4eOHBIH KypC SIBISIETCS WHTEIPATUBHBIM, IIOCKOJIBKY OOBEIuHSET B cebe
COJIep’)KaHuEe HECKOJIbKMX MaTeMaTHYeCKMX JUCLHMIUIMH, TaKUX Kak anredpa,
TPUTOHOMETPHUS, MAaTEMATUYECKUN AaHAIU3, TEOPUS MHOXKECTB, MaTEMaTUYECKasd
noruka u apyrue. Ilo Mepe Toro kak oOydaromuecs OBIaAeBalOT Bc€ Oosee
MIMPOKUM MAaTEMATHYECKUM amnmnapaTroM, Y HUX IMOCJIEI0BaTeIbHO (popMuUpyercs u
COBEpPULICHCTBYETCSI YMEHUE CTPOUTb MATEMATHYECKYI0 MOJEIb peaJbHOU
CUTyalluu, MIPUMEHATh 3HaHUs, TOJyYEHHbIE MIPU U3YyUYEeHUH Y4eOHOro Kypca, AJis
pEILIEHUsI CaMOCTOSITENIHO C(HOPMYIMPOBAHHONW MaTEMAaTUYECKOM 3a/1auu, a 3aTeM
VHTEPIPETUPOBATH CBOU OTBET.

ConepxaTenpHO-METOANYECKAST TUHUA «YHHcma ¥ BBIYMCICHHUS 3aBEPIIACT
(dopMupOBaHHE HABBIKOB MCIOJIb30BAHUS JCUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HAyaTO Ha YPOBHE OCHOBHOIO o01ero oopasosanus. Ha ypoBHe cpennero oOuiero
oOpa3oBaHMsi 0coOO€ BHUMaHuE yJensercs (OPMHUPOBAHUIO  HABBIKOB
palMOHAIBHBIX BBIYUCICHHUH, BKIIOYAIONIMX B CEOSl MCIOIb30BAHUE PA3THYHBIX
dopM 3amucu 4YmciIa, YMEHHE JeNaTh MNPUKHUIKY, BBIMOIHITH MNPUOIMKEHHBIC
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBbIE BBIpaXXEHUs, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYyYaroIIMMCsI MHOYKECTBAa HaTypajlbHbIX, IIEJbIX,
pallMOHANIBHBIX U JICMCTBUTEIBHBIX  YHUCEN  JOMIOJIHAIOTCA  MHOXECTBOM
KOMIUIEKCHBIX 4Yucell. B  KaXIoM M3 3TUX MHOXECTB pPacCMaTpUBAIOTCA
CBOMCTBEHHbIE €My cleuu(uyecKkue 3aJaud M OINEepaluu: JeJICHHe Haleo,
ONEpUPOBAHUE OCTAaTKaMU Ha MHOXKECTBE LIENBIX YHCEN, OCOoOble CBONCTBA
paloHaIbHBIX U UPPALMOHATIBHBIX YMCEN, apu(PMETHUYECKUE ONEpaluu, a TaKxKe
U3BJICYCHUE KOPHs HATYPAJIbHOM CTEIIEHW HAa MHOXKECTBE KOMIUJIEKCHBIX 4YMCEIN.
braromapss mocnenoBaTeIbHOMY PACIIMPEHUIO KPYyra HCIIONb3YEMBIX YHCEN U
3HAKOMCTBY C BO3MOJKHOCTSIMM HUX IIPUMEHEHMS IS PELICHUS Pas3IMYHBbIX 3a7ay
(dopMupyeTcsi NpeACTaBI€HUE O €IUHCTBE MAaTEMAaTUKH KaKk Hayku U €€ poju B
IOCTPOEHUU MOJIEJIEN peanbHOro0 MHUpPA, LIMPOKO MCIONb3YHOTCS O00O0OIIeHHE U
KOHKpETHU3aLUs.

JInnna «YpaBHEHUs W HEPABEHCTBA» PEAIU3YETCA HA TNPOTSHKEHHHU BCETO
oOydeHUsi Ha YPOBHE CpeIHEro oOImero oOpa3oBaHMs, MOCKOJIbKY B KaXKIOM
pasznene IIporpamMMmbl IIPEeAyCMOTPEHO pELICHUME COOTBETCTBYHIOLIMX 3axad. B
pe3ysnbrate oOydaroluecss OBJIAJEBAIOT PAa3jIMYHBIMM METOAAMM  PELICHMS
palMOHAIBHBIX, HPPALMOHAIBHBIX, IOKA3aTEJbHbIX, JOrapu(PpMUUYECKUX U
TPUTOHOMETPUYECKNX YPABHEHUN, HEPABEHCTB M CHCTEM, a TaKXKe 3a1ad,
coaepkamux napamerpsl. IlodmydeHHbIE yMEHHs IIMPOKO MCIOJB3YIOTCS IpU
UCCIIEJOBaHUM (YHKIUH C TOMOIIbIO NMPOU3BOIHOM, MPU PELIEHUHN MPHUKIaJIHbIX



3a/1a4y M 3a7]a4 Ha HAXOXKJEHHWE HAMOOJBIINX U HAUMEHBIINX 3HAYCHUN (yHKIIUU.
JlanHast cozepkaTesibHasi TIMHUS BKJIIOYAeT B ce0s Takke (HOPMUPOBAHHE YMEHUN
BBITIOJIHATL  pacu€Ttel 1o  (dopMmynaMm, MpeoOpa3oBaHUsl  PAIlMOHATBHBIX,
UPPAIMOHATBHBIX M TPUTOHOMETPUYECKUX BBIPAXKEHUH, a TaKkKe BbIPAKEHU,
colepKalmux CTeneHu u Jorapudmel. brarogaps u3ydeHUI0 anreOpandecKkoro
Marepuaja MPOUCXOAWT  JaJbHEWIIEEe  pa3BUTUE  AJNTOPUTMHYECKOTO U
a0CTPaKTHOTO MBIIUICHUS O0yYaromuxcs, GOPMUPYIOTCS HABBIKU JEAYKTHBHBIX
paccyxaeHuid, pabOTbl C  CHUMBOJIBHBIMH  (opMamu,  TpeACTaBICHUS
3aKOHOMEPHOCTEH M 3aBHCHMOCTEW B BHJE DPABEHCTB M HEpaBEHCTB. AureOpa
npennaraet d3(PQGEeKTUBHbIE MHCTPYMEHTBHI ISl PEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYUYHBIX 3a7a4, HArJISJHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTHU KaK
SI3bIKA HAYKHU.

ConepxaTtenpbHO-MeTOANYECKasT JUHUS «DyHKIMM W Tpadukw» TECHO
NEeperieTaeTcs ¢ APYTMMH JIMHUSMH y4eOHOro Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3aaET MOCIE0BATEIbHOCTh U3YUEHUS MaTepuaiia. MzyueHue cTeneHHou,
MI0Ka3aTeJIbHOM, JIOrapu(PMUUECKON 1 TPUTOHOMETPUUECKUX (QYHKIIUMA, UX CBOMCTB
u rpaduKoB, UCTONb30BaHUE (QYHKIMN [JIs PEIIeHUs 3ajad U3 APYruX Y4eOHBIX
NpPEAMETOB U PEATbHOM KU3HU TECHO CBA3AHO KAK C MAaTEeMaTUYECKUM aHAIU30M,
TaK U C PEIICHHEM YpaBHEHUN W HepaBeHCTB. [Ipu 3TOM Oosbilioe BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaXKaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXKIY
pa3IMYHBIMU BEJIMYMHAMU, HCCJEAOBATh IMOJYYEHHbIC (YHKIUU, CTPOUTh HX
rpaduku. MaTtepuan 3TON CoAepKaTeIbHOW JTUHUU HAIICJICH Ha Pa3BUTHE YMEHUM
U HaBBIKOB, IMO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznu4yHOi (opMe: aHaTUTUYECKOH, rpaduueckoil u cimoBecHoil. Ero m3ydenwue
CIIOCOOCTBYET Pa3BUTHIO  AJNTOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K
0000IIEHNIO U KOHKPETU3AINH, UCIIOJIb30BAHUIO aHAJIOTHH.

CopnepxarenpHas JuHug «Hadanma MareMarnueckoro aHaiau3a» IMO3BOJSET
CYIIECTBEHHO PACIIMPUTH KPYT KaK MATEMaTUYECKUX, TaK U MPUKIATHBIX 3a/]ad,
JIOCTYITHBIX 00YyYaromuMcs, TaK KaK y HUX MOSBISIETCS BO3MOXXHOCTb CTPOUTH
rpa@uKyd CIOXHBIX (YHKIMM, ONpeAeNsaTb WX HauOOJbIIME W HaWMEHbIINE
3HAQYECHUs, BBIUUCIATH IUIOMATU (GUTyp U 0O0BEMBI TEJ, HAXOAUTh CKOPOCTU H
yCKOpeHusi TmpoiieccoB. JlaHHasi coaepkaTeiabHas JHUHUS OTKPHIBAET HOBBIC
BO3MOKHOCTH TOCTPOCHUSI MAaTEMATHUYECKUX MOJIeJIe pealbHbIX CHUTYyallUi,
MO3BOJIAET HAXOJWTh HAWIYYIIEe pEUIEHWE B TMPUKIAJAHBIX, B TOM YHCIE
COLIMAJIbHO-DKOHOMHYECKHUX, 3a/ladyaX. 3HAKOMCTBO C OCHOBaMH MaTEMaTUYECKOTO
aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOro, (OpPMaIbHO-JIOTHYECKOTO0 U
KPEaTUBHOTO MBINIUICHHS, (POPMUPOBAHUIO YMEHUW pPaCIO3HABATH IPOSBICHUS
3aKOHOB MaTeMaTHUKHU B HayKe, TEXHHUKE M HCKyccTBe. OOyuaromuecs y3HAIOT O



BBIIAIONINXCS PE3yJIbTaTaX, MOJYUYEHHBIX B XOJI€ Pa3BUTUS MaTEMaTHUKH Kak
HAyKH, U 00 UX aBTOpax.

CopepxarenpHO-MeTOAUYECKas JTUHHUS « MHOXKECTBa U JIOTHKA) BKJIIOYAET B
ceOst AJIEMEHTBl TEOpPUM MHOXKECTB M MaTeMaTW4YecKoil Joruku. TeopeTruko-
MHO>KECTBEHHBIE MPEJICTABICHUS TPOHU3BIBAIOT BECh KYyPC ITKOIHLHOW MaTeMaTHKU
U TpeajiaraloT HauOoJiee YHUBEPCAIbHBIM SI3bIK, OOBEIUHSAIONINN BCE pa3feibl
MaTeMaTUKH H €€ TPWIOKCHUH, OHM CBSI3bIBAIOT pPa3HbIE MaTEMaTHYCCKUC
JTUCIUIUIMHBI W WX TPWIOKEHUS B eauHoe 1enoe. [lodToMy BakHO nmaTh
BO3MOXHOCTh OOydYarImeMycss TOHUMAaTh TEOPETUKO-MHOXECTBEHHBIM  SI3BIK
COBPEMEHHOM MaTEMaTUKH W HCIOJB30BaTh €ro /I BBIPAKEHUS CBOUX MBICIICH.
JpyrumM BaXXHBIM TPU3HAKOM MaTEMaTUKH KakK HayKd CJIeAyeT MpU3HATh
CBOMCTBEHHYIO €M CTpOrocTh OOOCHOBAHMM U CJIEIOBAaHHE OINpeaeIEHHBIM
OpaBWjiaM  TOCTPOCHHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO C  JBJIEMEHTaMHU
MaTEMaTUYECKONH JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIIIICHUS
00y4Jaronmxcsi, T03BOJISIET UM CTPOUTH CBOU PACCYKJICHHS HA OCHOBE JIOTUYECKHUX
npaBui, POPMUPYET HABBIKK KPUTHUECKOTO MBILUICHHUS.

B yuebnoMm Kkypce «Anrebpa W Hayalla MaT€MaTUYECKOrO aHaJU3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITUPOBAHMS, KOTOPHIC MPU3BAHBI
croco0CTBOBaTh (OPMHPOBAHUIO HABBIKOB IMOCTPOSHUS MOJENEH peaTbHBIX
CUTyallMii, HCCNEOBaHUS AITHUX MOJENed C TOMOIIBI0 ammapara aiareOpsl u
MaTeMaTHYECKOTO aHalln3a, WHTEPIPETAllMd MOJYYCHHBIX pe3yJlbTaToB. Takue
3aJlaHus BIUIETCHBI B KX/l U3 pa3/ieJoB MPOTrpaMMBbl, TOCKOJIBKY BECh MaTepHall
y4e0HOTO Kypca IIMPOKO HCIOJIB3YETCs I PEIIeHUs TMPHUKIAAHBIX 3amad. [Ipu
pPEIICHNMH  pEaJbHBIX  NPAKTUYECKUX  3a1ad  oOydaroniuecss  pa3BUBAIOT
HAOJIIOIATENIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIb30BaTh  AHAJIOTHIO, 0000IaTh M KOHKPETHU3UPOBATH  MPoOJIEeMy.
JHlesitenbHOCTh 1O  (DOPMHUPOBAHWIO HABBIKOB PEIICHHS] TPUKIAIHBIX 3aaad
OpraHU3yeTCs B MPOIIECCE U3YyUCHUS BCEX TeM y4eOHOTO Kypca « Anrebpa u Hadasna
MaTEMaTUYECKOTO aHATTU3ay.

Ha wuzydenne yudeOHOTO Kypca «Anrebpa M Hayajla MaTEMaTHYECKOTO
aHanuza» oTBoauTcsa 272 vaca: B 10 kiacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA
10 KITACC

Yuciia 1 BBIYUCTICHUSA

Paunonanbupie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU, MPOLICHTHI,
OeckoHEUHbIE Tepuoandeckue Apoou. I[lpumeHenue npoOel W TPOIEHTOB IS
pelLIeHUs MPUKIIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACIIEN 3HAHUU U PEATIbHOW KU3HU.

JlelicTBUTENbHBIE YHKcla. PalnMOHallbHBIE W MPPALMOHAIBHBIE YHUCJA.
Apudmernueckue  omepalMu € JIEWCTBUTENIbHBIMU  4YHMclIaMd.  Mojayiib
JNENUCTBUTEIBHOTO YKMCIIa U €ro cBoicTBa. [IpnOnmx€HHbIE BBIYMCICHMS, PAaBUIIA
OKpPYTJIEHMS], IPUKHUJIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUN.

Crenenb ¢ uenbiM nokazateneM. bunom Herotona. Hcnosb3oBaHue
NOAXO0ASIIEH (POPMBI 3aMKUCH ACHUCTBUTENBHBIX YUCEN IJIsl pEUICHUS] TPAKTUYECKHUX
3a/1a4 U MPEICTABICHUS JaHHBIX.

ApudmeTnueckuii KOpeHb HaTypaIbHON CTETICHH U €r0 CBOMCTBA.

CreneHp C pauMOHAJIBHBIM II0OKAa3aTeleM U €€ CBOMCTBA, CTEIEHb C
JNENCTBUTENBHBIM MTOKA3aTEIEM.

Jlorapudm uymcna. CpoiictBa mnorapu¢ma. JleciTuuHble M HATypasbHbIC
Jorapu(pMsl.

CHHyC, KOCHMHYC, TaHI'€HC, KOTAHI€HC YHCIOBOIO aprymMeHTa. ApKCHHYC,
ApPKKOCHHYC M apKTaHI'€HC YUCIOBOIO apIyMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa W TOXJECTBEHHbIE NpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHMs. PaBHOCMIIBHBIE ypaBHEHUS W ypaBHEHHMs-CIeACTBUA. HepaBeHCTBO,
pelLIeHNe HEPAaBEHCTBA.

OCHOBHBIE METOJIbI PEIICHUS LENIbIX U APOOHO-pAIMOHANIBHBIX YPaBHEHUN U
HEPAaBEHCTB. MHOrowieHbl OT OJHOW NepeMeHHOW. JleleHue MHOrowieHa Ha
MHOIOWIEH C ocrarkoM. Teopema be3y. MHOrowiesnsl ¢  UEIbIMU
kodpdunuentamu. Teopema Buera.

[IpeoOpa3oBaHus YMCIOBBIX BBIPAKEHHM, COJIEPIKALINX CTEIEHH U KOPHH.

UppannoHanbHble YpaBHEHHSI. OcHOBHBIE METOBI peleHus
VPPALMOHATBHBIX YPAaBHEHUM.

[lokazarenbHble ypaBHEHMS. OCHOBHBIE METOJBI PEIICHUS ITOKA3aTEIbHBIX

YPaBHCHUM.

[IpeoOpazoBanue BoIpaXeHUH, COAEPKALTUX JTOTApU(MBI.

Jlorapugmuueckue YpaBHEHUS. OcCHOBHbIE METO/IbI pelieHus
norapu(MUYECKUX YPABHEHHIA.

OcHOBHBIE TPUTOHOMETPHUUYECKHE (bopMyIBL. IIpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUI. PellleHne TpPUroHOMETPUIECKUX YPABHEHU .



Pemenne cucreMm JIMHENHBIX YypaBHEHMH. Marpuma CUCTEMBbl JIMHEHMHBIX
ypaBHeHMI. OrnpenenuTens MAaTpUlbl 2X2, €ro TeOMETPUYECKUH CMBICI H
CBOMCTBA, BBIUMCJIIECHUE €0 3HAYEHMS, TPUMEHEHUE OINpPEACIIUTENS sl pelIeHus
CHCTEMBI JIMHEMHBIX YypaBHEHHWU. PelieHne npukiIagHbIX 3a7a4 € MOMOIIBIO
CHCTEMBl JIMHEMHBIX ypaBHEHUW. lcciienoBaHue ITOCTPOCHHOM MOJEIN C
MIOMOIIBIO MATPHI] U OTIPEIETUTEIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEalbHOM CHUTyallMH C IOMOULIBIO
ypaBHEHUN U HepaBeHCTB. lIpuMeHeHHE ypaBHEHUH U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3aJad M 3aJad M3 pa3IMYHbIX 00JacTel HAayKh M pealbHOU
KU3ZHU.

DOyHKUMH U TPAPUKH

@Oyukius, crnocoObl 3agaHus (QyHkuuu. B3auMHO o00paTHble (QYHKIUU.
Komnosumms ¢yskuuit. I'paduk  QyHKIuu. OnemMeHTapHble IpeoOpa3zoBaHUs
rpaduKoB QyHKIIHIA.

OO6nacth ompeneneHuss U MHOXKECTBO 3HaueHud (yukuuu. Hymu QyHkiuu.
[TpomexyTku 3HaKomocTosiHCTBA. UETHBIC U HEeUETHBIE PyHKIMU. [Tepuoandeckue
byukiuu. [IpoMexxyTKu MOHOTOHHOCTH (GYHKIIMU. MakCUMyMbl U MUHHUMYMBbI
bynknuu. Hanbomnbiee n HauMeHbIee 3Ha4eHUsT QYHKIINM HAa IPOMEXKYTKE.

Jluneitnasi, kBajpaTU4yHash W APOOHO-TMHENHas (QYHKIUH. DIeMEeHTapHOE
UCCJIEIOBAHUE U MTOCTPOEHUE UX rpaduKoB.

CrenenHast QyHKIMS ¢ HATYpaJbHBIM U LEIbIM NOKa3zareneM. E€ cBoiicTBa u
rpadguk. CpoiicTBa U rpaduK KOpHS N-OM CTENEHH Kak (YyHKUUH OOpaTHOU
CTENIEHU C HaTypaJbHbIM ITOKA3aTEIIEM.

[TokazatenbHas u jorapupmMuyeckas (YHKIMH, WX CBOWCTBA U TpaUKU.
Ncnonb3oBanue rpa@ukoB GyHKIMMA 715 pellIeHUs YPABHEHUH.

TpuroHomerpuyeckass OKPY>KHOCTb, OIPEAENIEHHEe TPUTOHOMETPUUYECKUX
(yHKUMNA YUCIOBOTO apryMEHTA.

OYHKIMOHAJIBHBIE 3aBUCMMOCTA B pEalibHbIX MPOIECCaxX U SIBJICHUSIX.
['paduku peasibHBIX 3aBUCUMOCTEH.

Havana MaTeMaTH4eCKOro aHajamn3a

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJlaHUS IIOCJIEAOBATEILHOCTEH. MeTox
MaTeMaTUYECKON WHTyKIIHH. MoHOTOHHBIE u OTrpaHUYCHHbIC
MOCJIe0BaTENbHOCTU. VICTOpHUsT BO3ZHMKHOBEHUSI MAaT€MaTHYECKOrO0 aHalM3a Kak
aHann3a OECKOHEYHO MaJIbIX.

Apudmernueckas U reoMeTpuueckas rmporpeccuu. beckoneuHo yObiBaroias
reomerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOIIEH reoOMEeTpUYECKOn
IPOrpecchi. JIMHEWHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncio e. PopmyJia CI0KHBIX
npoueHToB. Mcrnonb30BaHWE TPOTPECCHMU I PEIICHUS peajbHbIX 3a/ad
MPUKJIAIHOTO XapaKTepa.



HemnpeproiBHble (GyHKIIMM W WX CBOWCTBA. TOUYKM pas3pbiBa. ACHUMIITOTHI
rpadukoB ¢yHkuuil. CBolcTBa (QyHKIHMI HENpPEpPHIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JJIsi PEUICHHS HEpaBeHCTB. [IpuMeHEHHEe CBOWCTB HENPEPBIBHBIX
(GYHKIMH 7151 pereHus 3aad.

[TepBas u BTOpast mpousBoAHbIe PyHKIMU. ONpeeeHne, TeOMETPUIECKUN 1
(bu3HUecKuil CMBICT TPOU3BOIHON. YpaBHEHUE KacaTeabHOUN K TpaduKy QyHKIUH.

[IpousBoanbie  dyeMeHTapHBIX  ¢QyHKOME.  [Ipou3BojHass ~ CyMMBHI,
MPOU3BEACHUS, YACTHOTO Y KOMIO3UILIMK (DyHKIIUHA.

MHo:xecTBa U JIOTMKA

MHOkeCTBO, oOnepanuuu HaJ MHOXECTBAMH M HX CBOMCTBA. Jlmarpammbl
Oiinepa—Benna. IlpumeHeHHE TEOPETMKO-MHOMXKECTBEHHOTO —amnmapara s
ONMCAHUS PEAbHBIX MPOLECCOB W SBJICHUW, MPU PEIICHUU 3aAad U3 JIPyTHUX
y4eOHBIX MMPEAMETOB.

Omnpenenenue, Teopema, CBONCTBO MaTeMaTHUYEeCKOro OOBEKTa, CIEACTBHE,
JI0KA3aTeNbCTBO, PABHOCUJIBHBIE YPABHECHMUS.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA VUYEBHOI'O KVYPCA
«AJITEBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHUMA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpa:x1aHCKOr0 BOCIIMTAHMSI:

c(hOpMHUPOBAHHOCTD IPAKIAHCKON MO3UIIMK 00YYaIOIIEToCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHMCKOro  0OIllecTBa,  NPEJICTaBIECHUE O
MaTeMaTUYECKUX OCHOBax (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUI,
Opoleayp TIpaxaaHckoro oOuiectBa (BbIOOpPBI, OMpPOCHl M APYroe), yMEHHe
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSIMUA 1 HA3HAYCHUEM;

2) NIaTPUOTHUYECKOI0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPAXTAHCKON HICHTUYHOCTH, YBAKCHUS K
MPOILJIOMY M HACTOSIIEMY POCCUICKOW MAaTE€MAaTHWKH, IIEHHOCTHOE OTHOIIEHHUE K
JOCTUKEHUAM POCCUHUCKUX MAaT€MaTUKOB U POCCUMCKON MaTEMaTUYECKOM MIKOJIbI,
UCIIOJIb30BaHUE JTUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMUKU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HaHUE AYXOBHBIX LIEHHOCTEM POCCHICKOr0 HapoJa, CPOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHUA, dTUYECKOTO IMOBEJICHHS, CBA3aHHOIO C MPAKTUYECKUM
OPUMEHEHUEM JIOCTWKEHUM HAyKH M JESATENbHOCThIO YYEHOro, OCO3HaHUE
JUYHOIO BKJIa/a B IOCTPOCHHUE YCTOMYHUBOrO OyAYyLIErO;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKIIOYas 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3a7a4, peUIeHUH, paccy AeHUI, BOCIPUUMYHUBOCTD
K MaTeMaTUYECKUM acCleKTaM Pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3nyeckoro BOCIMTAHMS:

c(OPMHUPOBAHHOCTh yMEHUS TMPUMEHSATh MAaTeMAaTHYeCKHEe 3HAHUS B
MHTEpEcax 310pOBOro v 0€30MacHOro 00pasa >KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 370pOBbIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHH U
OTIbIXa, peryisipHas (pu3smyeckas aKTUBHOCTH), (PM3HMUECKOE COBEPUICHCTBOBAHUE
IPU 3aHITUSAX CIIOPTUBHO-03/J0POBUTENBHOMN €S TEIbHOCTHIO;

6) Tpy10BOIr0 BOCIIMTAHMSI:

TOTOBHOCTh K TpYyHdy, OCO3HAaHUE IIEHHOCTU TPYAOTIOOUs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  AESATENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKECHHUSIMU, YMEHHUE COBEpIIATh OCO3HAHHBIM BHIOOP
Oynymed mpodeccnr U peanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,



FOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTHYEeCKOMY  OOpa3oBaHUIO W
caMOOOpa30BaHMI0 Ha TMPOTSKEHUM BCEH KU3HH, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MATEMATUYECKON HANPABIECHHOCTH;

7) IK0JIOrH4e€CKOro BOCIMTAHMS :

c(hOpPMHUPOBAHHOCTh  JKOJIOTHYECKOM  KYJIbTYphl, ITOHUMAHHE BIIMSHUS
COLMAIbHO-DPKOHOMHYECKHUX IMPOLIECCOB HA COCTOSIHUE MPUPOJTHON U COLIMATIBLHOU
Cpenbl, OCO3HAHUE TII00AIBHOTO XapaKTepa IKOJIOTUYECKUX MPoOIieM, OpUeHTAIUS
HAa TPUMEHEHHE MAaTEMAaTHMYECKUX 3HAHUN IS penieHus 3ajady B 00JacTu
OKpYXarUel Cpeapl, IUIAHUPOBAHUE IOCTYNKOB M OLEHKH HX BO3MOXHBIX
MOCJICICTBUH JIJISI OKPYIKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAYKW W  OOIICCTBEHHOW  MPAKTUKH, TMOHUMAHUE
MaTEMaTUYECKOW HayKh Kak cdepbl UYeJTOBEYECKOW ACATEIBHOCTH, JTAroB &
pa3BUTUS M 3HAYMMOCTH [UJI1 Pa3BUTUS LMBUJIM3ALMH, OBJIAJICHUE SI3BIKOM
MaTeMaTUKH W MaTEeMaTUYECKOM KyJIbTYpOM KakK CpEICTBOM IIO3HAHUS MHPA,
FOTOBHOCTh OCYILIECTBIATh MNPOCKTHYID M MCCIEIOBATEIbCKYIO JESITEIbHOCTD
WHJMBUIYaJIbHO U B TPYMIIE.

METANPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Ba3oBble Jijoruyeckue AeiicTBUA:

BBISIBJISITh M XAapaKTEPU30BaTh CYIIECTBEHHbIE MPHU3HAKM MaTEMaTHYECKUX
OOBEKTOB, TOHATHH, OTHOLIEHWHA MEXAYy MOHATHAMHU, (POPMYyIHPOBATH
oTpesieNieHUs MOHATUH, YCTaHAaBIMBATh CYLUIECTBEHHBIN MPU3HAK KJIaCCU(pUKALINY,
OCHOBaHUs AJ1s1 0000IIEHUS U CPAaBHEHUS, KPUTEPUH POBOIUMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMylIupoBaTb U  NPeoOpa3OBBIBATh  CYXKACHUS:
YTBEPAUTENbHBIE U OTPULATENbHbIE, EAMHUYHbIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJISITh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MTPOTUBOPEUMS
B (hakTax, JAHHBIX, HAOJIOJEHUSAX U YTBEPXKACHHUAX, MpeularaTb KPUTEPUU IS
BBISIBJICHUS] 3AKOHOMEPHOCTEN U IPOTUBOPEUNIL;

JieNaTh BBIBOJABl C MCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3AaKJIIOUEHUHN, YMO3AKIFOUEHUH 10 aHAJIOTHH;

IPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENbCTBA MATEMATHYECKUX YTBEPKIACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBaTh aPTyYMEHTALMIO, IIPUBOIUTE IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJCHUS U BHIBObI;

BbIOMpATh crnocod pemeHuss y4eOHOM 3ajaud  (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  pEILIEHUs, BbIOMpaTh Hauboliee MOAXOAAIMK ¢ y4éTOM
CaMOCTOATEIIbHO BBIIEJIEHHBIX KPUTEPHUEB).



ba3zoBble uccieaoBare/bCKue 1eiCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT MO3HAHUS,
dopMyaMpoBaTh  BOMPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MOpodIiieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3y, apryMEHTHPOBATH
CBOIO MO3UIINI0, MHEHUE;

MIPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBIA SKCIIEPUMEHT, UCCIIEOBAaHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEM MaTeMaTHYECKOro 0ObEKTa, SIBIICHHUS, MPOoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 00bEKTaMU, SBJICHUSIMHU, POIECCAMMU;

CaMOCTOSATENLHO (OPMYIUPOBATh OOOOIIECHUS W BBIBOJABI 1O pe3yjbTaTam
IPOBENEHHOTO  HAOMIONEHUS, UCCIIEIOBAaHUS, OIICHUBaTh  JIOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IICHHI;

MIPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE TMpollecca, a TaK¥Ke BBIJBUTAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIOBHUSIX.

Pab6ora ¢ unpopmaumeii:

BBISIBIISITH JA€UIIUTH MHPOPMAILIUU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETa Ha
BOIIPOC U JJI PEIICHUS 3a]1a4H;

BBIOMpaTh MH(POPMAILINIO U3 UCTOUHUKOB PA3JIMYHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3MPOBATh W WHTEPIPETUPOBATH WH(DOPMAIINIO PA3NHYHBIX BUIOB U
dbop™M IpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MHGOPMAIIMIO, MPEACTaBIATh €€ B Pa3IM4HbIX (opMax,
WJUTFOCTPUPOBATH IpaUUuECKH;

OIICHUBATh HaJIEKHOCTh uHpopManu o CaMOCTOSITEIILHO
c(hOpMyYTUPOBAHHBIM KPUTEPHSIM.

KoMMyHUKAaTHBHBIC YHHBEpPCAJbHbIC YUeOHbIe 1eiCTBUS

Oo0menne:

BOCIPUHUMATh U (HOPMYIHPOBATH CY>KICHHSI B COOTBETCTBUU C YCIOBUSIMU U
HesisMU OOLIEHMsI, SICHO, TOYHO, I'PaMOTHO BBIpaXXaTb CBOI TOYKY 3pEHHUS B
YCTHBIX W INHCBMEHHBIX TEKCTax, AABaTh IIOSICHEHUS II0 XOJy PELICHHUs 3aJayH,
KOMMEHTHUPOBATH IOJyYEHHBIN pe3yJIbTaT;

B X0/€ OOCYXXJIeHUS 3aJaBaTh BOIPOCHI MO CYIIECTBY 00CYXIaeMOMl TEMBI,
npoOsieMbl, pemiaeMod 3aJayd, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOMCK
pELICHUs], COINOCTAaBIATh CBOM CYXKIEHHUS C CYXKICHHUAMM JPYTUX YYaCTHUKOB
nuanora, oOHapy>KUBaTh Pa3jM4Me U CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(OopMyIMpPOBATH PA3HOIIIACHS, CBOU BO3PAXKEHUS;

IPEACTABIATh PE3YIbTAThl PEUICHUS 3aa4di, SKCIIEPUMEHTA, UCCICIO0BAaHMUS,
IPOEKTa, CaMOCTOSTENBHO BBIOMpPATh (opMaT BBICTYIUIEHHS C Y4€TOM 3ajad
NPE3EHTALNN U OCOOEHHOCTEN ayIUTOPUN.

PeryisiTuBHbIE YHUBeEPCAJIbHbIE YUeOHbIE [1eiicTBUSA



Camoopranusanus:

COCTaBJIATh IUIAH, aJITOPUTM PELLIEHUS 3aJa4yH, BIOMPATh COCOO PELIEHUs C
y4E€TOM UMEIOLUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEN, apryMEHTHUPOBATH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MH(OpMAIIUH.

CaMOKOHTPOJIb, IMOLMOHAIBHBIN HHTEJICKT:

BJaJeTh  HABbIKAMU  IO3HABaTEJIbHON  peduekcun Kak  OCO3HaHUs
COBEPILIAEMbIX JEUCTBUI M MBICIUTENIBHBIX MPOLECCOB, UX PE3YJIbTATOB, BIIAJIETh
cnoco0aMy CaMONPOBEPKH, CAaMOKOHTPOJS TMpolecca M pe3yjbTaTa peleHus
MaTeMaTHUYECKOM 3a/1auu;

IPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PEIIECHUU 3a/1auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JaHHBIX,
HaWJEHHBIX OLIMOOK, BBISIBJICHHBIX TPYHOCTEH;

OLICHUBATh COOTBETCTBHUE PE3YyJIbTAaTa LEIU U YCIOBUSAM, OOBSICHITh IPHUUHUHBI
JOCTHKEHHSI WJIN HEAOCTHUKEHHSI Pe3yIbTaTOB JESATENIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

CoBMecTHAas 1eSITEIbHOCTD:

NOHUMAaTh M MCIOJIb30BATh MPEUMYIIECTBA KOMaHAHOW W MHAMBUAYAIbHON
paboOThl MpU pelIeHHH Y4eOHbIX 3aJad, NPUHUMATh 1L€Ib COBMECTHOMU
JesITeIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenessTh
BUIbl paboT, JOroBapuBaThCA, OOCYX AAaTh MpOIECC U pe3yabTaT padoThl,
000011aTh MHCHHSI HECKOJIBKUX JTIOACH;

y4acTBOBaTh B IPyNNOBBIX (popMax paboThl (0OCykaAeHUS, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMb» M HWHBIE), BBIIOJHATH CBOIO 4YacTb pabOTHl U
KOOPJIMHUPOBAaTh CBOM JCHCTBUS C JPYTMMH YWIEHAaMH KOMAaH[bl, OLICHUBATh
Ka4yeCcTBO CBOETO BKJIaJa B OOLIMH MPOAYKT MO KPUTEPUAM, CHOPMYIHPOBAHHBIM
Y4YaCTHUKaMU B3aUMOJICHCTBHUS.

IMPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenuss B 10 kiacce oOydaromIMics MOJYYUT CIEAYIOIINE
PEIMETHBIE PE3yJIbTAThl TI0 OTACIbHBIM TeMaM paboyell mporpaMmbl y4eOHOTO
Kypca «AnreOpa 1 Havajla MAaTEMaTUYECKOTO aHATN3ay:

Yucjia 1 BBIYUCTICHHUSA

CBOOOJHO OINEpPUPOBATH MOHATUAMH: PaAlMOHATBLHOE YHUCIO0, OECKOHEUYHas
nepuogudeckas JapoOb, TPOIEHTHI, HWPPANHOHATLHOE YHCIO0, MHOXKECTBA
paLMOHANBHBIX U JEUCTBUTEIBHBIX YUCEI, MOIYJIb JCUCTBUTEIBLHOIO YHUCIIA;

OPUMEHSATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJAHBIX 3a/1ad U3
pPA3JIUYHBIX OTPACIIEN 3HAHUM U PEATIbHOU KU3HU;

MPUMEHSITh PUOTNAKEHHBIEC BRIUUCIICHUS, PABUIA OKPYTIICHUS, IPUKUAKY U
OLICHKY PE3YJIbTaTa BBIYUCIICHUN;



CBOOOZIHO ONEpUpOBaTh IIOHATHEM: CTENEHb C IeJIbIM [OKa3aTeleM,
UCIOJIb30BaTh MOAXOIALTYI0 (POPMY 3alUCU JEHCTBUTENIBHBIX YNCEN AJIs PEIICHUs
IIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

cBOOOJHO ONEpPUPOBATH MOHATHEM: apUPMETHUECKUN KOPEHb HATypajbHOU
CTEIICHH;

CcBOOOHO ONEPUPOBAThH MOHATUEM: CTETIEHD C PALIMOHAIBHBIM I1OKa3aTeNeM;

CBOOOJTHO OIEpPUPOBATH MOHATUSIMH: JIOrapudm YHcCa, ACCITHUYHBIE U
HaTypaJbHbIE JIOTapU(MBIL;

cBOOOJHO OMEpPUPOBATh MOHITUSIMH: CHUHYC, KOCHUHYC, TAHT€HC, KOTAHTE€HC
YHUCJIOBOTO apryMEHTa;

ONEpUPOBATh MOHATHIMH: APKCUHYC, aPKKOCHHYC M apKTaHI'E€HC YHCIIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CcBOOOJHO OMEpUpPOBATH MOHITHSIMH: TOXAECTBO, YpaBHEHHE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHMU-CIICICTBUS, PABHOCUIIBHBIC HEPABEHCTBA,

OPUMEHATh PA3JIMYHbIE METOJbl PEIICHUS pPALMOHAIBHBIX U JApPOOHO-
palMOHAIIBHBIX YpPaBHEHWM, IPUMEHATH METOJ HWHTEPBAIOB JUISl PELICHUS
HEPABEHCTB;

CBOOOZHO OIEpPUPOBATh MOHATUSAMU: MHOTOUIEH OT OJHON MEepEeMEHHOM,
MHOTOUWIEH C LEAbIMH KO3(p(UUIUEHTAMH, KOPHH MHOTOUWIEHA, HPUMEHAThH
JICJICHHE MHOTOWIEHA HAa MHOT'OYIEH C OCTAaTKOM, Teopemy besy u treopemy Buera
JUISl PELIEHUS 3a/1a4;

cBOOOZHO OMEpUpOBaTh MOHATHUAMU: CHUCTEMa JIMHEWHBIX YpaBHEHHIH,
MaTpulla, ONPENEIUTENb MaTpulpl 2 X 2 M €ro IeOMETPUYECKUN CMBICI,
MCIIOJIB30BaTh CBOMCTBA ONpeAeNuTeNs 2 X 2 JuIsl BBIYMCIICHHMS €r0 3Ha4yeHus,
IPUMEHSATh ONPENCIIUTENIN I PEUIEHUs CUCTEMBl JIMHEWHBIX YpaBHEHUU,
MOJENUPOBATh PEAIBHBIE CUTYAllMH C MOMOIIBI) CUCTEMBI JUHEUHBIX YPaBHEHUH,
UCCIIE0BATh IIOCTPOCHHBIE MOJEIHM C IIOMOILIBIO MaTpPULl U ONPENEIUTEIIEH,
VHTEPIIPETUPOBATD ITOJIYy4YECHHBIN pE3yJIbTaT;

UCIIOJb30BaTh CBOMCTBA JEHCTBUII C KOpHSAMH [UIsl IpeoOpa3oBaHUs
BBIPAKCHUN;

BBINIOJIHATH MPE0OPA30BAHMS YHCIOBBIX BBIPAXKEHUH, COAEPIKALLNX CTENEHU C
pPaLMOHAIIBHBIM ITI0KAa3aTelIeM;

UCII0JIb30BaTh CBOICTBA aorapupmoB UL npeoOpazoBaHus
Jorapu(pMUYECKUX BbIPAKEHUN;

CBOOOJHO ONEPHUPOBATH MOHATHIMHU: HpPpAlMOHAIbHBIC, MOKAa3aTelIbHbIE WU
norapuMUYECKre ypaBHEHUS, HAXOAUTh UX PEUICHHS C OMOIIBIO PABHOCHIIBHBIX
IIEPEXO0I0B WIIN OCYIIECTBIIAA IPOBEPKY KOPHEM;



OPUMEHATbh OCHOBHBIE TPUTOHOMETpUUYECKUE (POPMYJIbI Ui PpeoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAXKECHUH;

cBOOOMHO oOMEpHpoBaTh MOHATHEM: TPUTOHOMETPHUECKOE YpaBHEHHE,
OPUMEHATh HEoOXOoAuMmble (OpPMYyNbl  JUIsi  PEIICHHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPaBHEHHUI;

MOJICIMPOBaTh pealibHble CUTyalldd Ha S3bIK€ aiureOpbl, COCTABIATH
BBIDAKEHUSI, YpPAaBHEHMs, HEPAaBEHCTBA IO YCJIOBHUIO 3a/aud, HCCIIE0BATh
NOCTPOEHHBIE MOJIENIH C UCIIOJIH30BAHUEM alllapaTa ajreopsbl.

DOyHKUMU U rpaduKH:

CBOOOJTHO OTEpUPOBATh MOHATUSMU: (PYHKIUS, CIIOCOOBI 3a/laHus (PYHKITUH,
B3aUMHO OOpaTHble (PyHKIMM, Kommo3ulms ¢yHKOUN, rpaduk QyHKINH,
BBITNIOJIHATD 3JIEMEHTapHbIE TpeoOpa3oBaHus rpaukoB (PyHKIIUI;

CBOOOJHO OINEpUPOBAaTh MOHATHAMHU: O0JACTH ONpPENEIECHUS U MHOMKECTBO
3HaYeHUH QPYHKIHNH, HYTU QYHKIUH, TIPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOZHO ONEpUPOBaTh MOHATHSAMHU: YETHbIE M HEYETHBIE (DYHKIIMH,
nepuoanyeckre (QyHKIUHU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMYMBI U
MUHUMYMBI (YHKIMW, HauOoJblllee M HAaWMEHbIee 3HauYeHHEe (YHKIUU Ha
IPOMEXKYTKE;

CcBOOOHO ONEpPUPOBATh MOHATUAMMU: CTENEHHAs (QYHKIUS C HATYPAJbHBIM U
LEJIBIM TOKa3aTeneM, rpapuK CTENEeHHOW (YHKIMM C HATYpPaJbHBIM U LEIbIM
nokaszatesneM, rpauk KOpHsS n-oil CTeNeHW Kak (PyHKIHUKM OOpaTHOW CTENeHU C
HATypaJbHBIM MOKa3aTeJIeM;

ONEpPUPOBATh TMOHATUAMM: JUHEIHAs, KBaJpaTU4YHAs U JIpOOHO-ITMHEWHas
(YHKIMH, BHIIOJIHATH 3JIEMEHTApPHOE UCCIIEI0BaHUE U MIOCTPOCHUE UX TPapuKOB;

CBOOOZIHO OIEpUpOBaTh MOHATHSAMH: IOKa3aTejlbHas M Jorapudmuueckas
(GyHKUMH, WX CBOMCTBA M rpaduKH, MCHOJIB30BATh MX TpadUKU AJs PEHICHUS
YPaBHEHHI;

cBOOOZHO ONEpUpPOBATh MOHATHUAMU: TPUTOHOMETPUYECKAST OKPY>KHOCTD,
orpesiesieHue TPUTOHOMETPUUECKHUX (DYHKIUI YHCIOBOIO apryMEHTa;

UCIOJb30BaTh TIpaduku (QyHKUUH JUId  MCCIEAOBaHUSA IPOLIECCOB U
3aBUCHMOCTEH MpH PEUICHUH 3a7a4 U3 IPYTHX Y4eOHBIX MPEAMETOB M peajbHOU
KHU3HU, BBIpAXaTh (HOPMyIaMH 3aBUCHMOCTH MEXK/y BETUUMHAMU;

Hayana maTeMaTH4ecKOro aHAJIM3a:

cBOOOZIHO ONepUpoBaTh NOHATUAMM: apudmeTnyeckas U IeoMeTpuyecKas
nporpeccusi, 06CKOHEYHO yOBIBAIOIIAsi TEOMETPUYECKasi MPOTPECCHs, THHEWHBIN U
AKCIIOHEHIIMATBHBIA POCT, (hOpMyJIa CIOKHBIX MPOIEHTOB, UMETh MPEICTABICHHE
0 KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCUU JJIs PEIIeHUs pealibHbIX 3a/ad MPUKIIATHOTO
Xapakrepa;



CBOOOJTHO OTIEPUPOBATH MOHIATUSIMU: MOCIEI0BATEILHOCTD, CIIOCOOBI 3aJaHUS
MIOCJIE0BATENBHOCTEH, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEA0BATEIbHOCTH,
MOHUMATh OCHOBBI 3apOXKJEHUS MaTeMaTHYECKOro aHaju3a Kak aHaiu3a
OCCKOHEYHO MAJIBIX;

CBOOOJTHO OIEPUPOBATh TOHATHSIMHU: HENPEepbIBHbIE (GYHKIHUHU, TOYKHU
paspeiBa rpaduka QyHKIIUHA, aCHMITOTHI rpaduka GyHKIUH;

CBOOOJHO oOIepupoBaTh MOHATHEM: (GYHKIIUS, HENpephIBHAs Ha OTPE3KeE,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (DYHKIIUIM JIJIsl pEIIeHUs 3a/ad4;

CBOOOJTHO OIEPUPOBATh TIOHATHSIMHU: TIEpBas W BTOpas IPOU3BOJHBIE
dbyHKIIMU, KacaTelnbHas K rpaduky QyHKIUY;

BBIYUCIIATH MPOU3BOJIHBIE CYMMBI, MPOU3BEICHHUS, YACTHOIO U KOMIO3ULIUH
NBYX (YHKIIMH, 3HaTh MPOU3BOIHBIE JIEMEHTAPHBIX (PYHKIINIA;

UCIIOIb30BaTh T€OMETPUUECKUU U (U3UYECKUM CMBICT TPOU3BOJHON IS
pelieHus 3aaad.

MHo:xecTBa U JIOTHKA:

CBOOOJHO  ONEpUPOBaTh  MOHATHUSMHU:  MHOXECTBO, OIEpaluud  HaJ
MHOECTBaMU;

UCII0Ib30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapart AJisl ONKCaHus PeaTbHbIX
MIPOLIECCOB U SIBJICHUM, TIPH PEIICHUU 3a]1a4 U3 APYTHUX yUeOHBIX MPEAMETOB;

CBOOOJTHO OIEPUPOBATH TMOHATUSIMH: OIpPECICHUE, TEeOpeMa, ypaBHEHHUE-
CJIEICTBHE, CBOMCTBO MAaTeMAaTHYECKOT0 0OBEKTA, 10Ka3aTeIbCTBO, PABHOCUJIbHBIC
ypaBHEHHS U HEPABEHCTRBA.

K koHnmy oOyuenus B 11 kjacce oOyyaromuiics MOJYYHUT CIEAYIOLINE
IPEeIMETHBIE PE3yJIbTAThl TI0 OTACIBHBIM TeMaM paboyell mporpaMmbl y4eOHOTO
Kypca «AnreOpa 1 Havajla MaTEMaTUYECKOTO aHATN3ay:

Yuciia 1 BBIYUCTICHHUSA:

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

CBOOOJHO ONEpUpPOBATH TMOHITHEM OCTaTKa IO MOJYJI0, 3aIluChIBATh
HaTypaJIbHBIC YHCIIAa B PA3IMYHBIX TO3UIIMOHHBIX CUCTEMaX CUUCIICHHUS;

CBOOOJTHO OMEPUPOBATH TMOHATUSAMH: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUJIEKCHBIX YHWCEJ, MPEJCTaBIATh KOMIUIEKCHBIE YMClia B airedpandecko u
TPUTOHOMETPHUUECKON (opMe, BBITIOIHATH apu(PMETHUECKUE ONepalii C HUMU U
n300paxaTh Ha KOOPJAUHATHON MJIOCKOCTH.

YpaBHeHHs U HEPABEHCTBA:



CBOOOJTHO OMEPHUPOBATH TOHITHAMU: HpPpAlMOHAIbHBIC, MOKa3aTeIbHbIE U
jJorapuMUYECKUE€ HEpPaBEHCTBA, HAXOJUTh MX PEIICHUS C TOMOUIBIO
PaBHOCUJIBHBIX MEPEXO/IOB;

OCYILIECTBJIATh OTOOpP KOpPHEW TNpU PEHICHUM TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOOJTHO OMEpPUPOBATH TMOHATHEM TPUTOHOMETPUYECKOE HEPaBEHCTBO,
NPUMEHSTh  HEO0OXOIUMbIC  (OPMYJBI ISl  PEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OTIEPUPOBATH MOHATHUSMH: CHCTEMA U COBOKYITHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CHUCTEMBI-CIEACTBUS, HAXOAUTh PELICHUS
CHUCTEMBI U COBOKYITHOCTEW PAllMOHAIBHBIX, UPPALUOHAIBHBIX, [TIOKA3aTEIbHBIX U
JorapupmMUYEcKX YpaBHEHUN U HEPABEHCTB;

peuiarb palnroHaIbHbIE, VMppalUOHAIBHEIE, MOKa3aTeIbHbIE,
jgorapuMUYECKUe W  TPUTOHOMETPUUYECKHE YpaBHEHHUS W  HEPaBEHCTBA,
coAep Kallue MOAYJIA U TapaMeTpBbl;

IPUMEHSTh TpaduuecKre MEeTOAbI JAJI PEllIeHHs] YPaBHEHUN U HEPaBEHCTB, a
TaKXe 3a7]a4 C MapaMmeTpaMu;

MOJIEITUPOBATh peadbHBIC CHUTyallMd Ha S3bIKE anreOphl, COCTABISITH
BBIPQ)KCHUSI, YPAaBHEHHMS, HEPABEHCTBA M MX CHCTEMBI II0 YCIOBHUIO 33]1a4H,
UCCJIeIOBAaTh IOCTPOEHHBIE MOJIEIM C HCIOJIb30BAHUEM afmapara anreopsl,
WHTEPHPETUPOBATH NOJTYUYECHHBIN PE3yJIbTaT.

DYyHKIUU U TPaPUKH:

CTpOUTh TpadUKU KOMMO3UIMU (PYHKIUHA C TOMOIIBIO 3JIEMEHTApHOTO
UCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU JBYX (DYHKIIMIA,

CTPOUTh TIEOMETpUYECKHe o0pa3bl YpaBHEHMM U  HEPaBeHCTB Ha
KOOPJAUHATHOM IUIOCKOCTH;

CBOOOJIHO  OMEPUPOBATH TMOHATUSIMHU: TpapuKU TPUTOHOMETPUUYECKUX
dyHKmii;

OPUMEHATh (QYHKIMU I8 MOJEITUPOBAHUS M UCCICIOBAHMS PEATbHBIX
IIPOLIECCOB.

HayvaJyia maTeMaTH4eCKOro aHAJIU3A:

WCIIOJIB30BaTh MPOU3BOIHYIO JIJIST UCCIEAOBAHUS (PYHKITMH HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HAXOJUTh HAOOJbIIEe U HAMMEHBIIIEE 3HAUCHHS (PYHKIIMU HETPEPHIBHOM Ha
OTpPE3KE;

MCIIOJIb30BaTh MPOU3BOAHYIO I HAXOXKJICHUS HAWIy4ylIEro pEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COLUUAIbHO-DKOHOMUYECKUX, 3ajayax, A
OTpeNielICHUs] CKOPOCTH M YCKOpPEHHUs Iporiecca, 3agaHHOro ¢GopMysion Wiu

rpaguKkoMm;



CBOOOZIHO ONEepUpOBaTh TOHATUSAMU: IEpBOOOpa3Has, ONpeAeHEHHbIN
UHTErpall, HAXOJAUTh NEPBOOOpa3HbIE AJIEMEHTApHbIX (YHKUUNA M BBIYUCIATH
uHTerpai no popmyne Hetotona-Jleitonuiia;

HaXOJMTH IJIOLIAAN TUIOCKUX (GUTYP U 0OBEMBI TEJT C TOMOIIBIO HHTETPANIa;

UMETh IPEACTABICHUE O MATEMATUYECKOM MOJEIMPOBAHMM Ha IIPUMEPE
cocraBiieHUs AU pepeHnanbHbIX YPaBHEHNH;

pemaTth NPUKIAIHbIE 3aa4d, B TOM YHCJE COLMAIbHO-3KOHOMUYECKOTO WU
(pU3NYECKOro XapaKkTepa, CpeACTBAMU MATEMAaTUYECKOTO aHAIU3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC

Ne
n/n

HaumeHoBaHue pa3jiesnoB u
TeM NMPOrpamMMbl

KoanuecTBO 4acoB

Bcero

KonTtpoibHbie
padoThbI

IIpakTHYeckue
padoThbI

JIEeKTPOHHbBIE
(uu¢posbIe)
oOpa3oBaTe/ibHbIE

pecypchl

MHOXECTBO IEUCTBUTENBHBIX
yucen. MHOro4seHsl.
PanmonaneHele ypaBHEHHA U
HepaBeHCTBA. CHCTEMBI
JIMHEVHBIX YPaBHEHUN

24

@YHKIMU U TpadUKH.
CrenenHas GyHKIMS C LETBIM
HoKa3areneM

12

Apudmernueckuii KOpeHb n-
oi1 crenenu. MppanuonaibHbie
ypaBHEHHS

15

[Toxa3zaTtenbHast GyHKIMS.
IToka3arenbHble ypaBHEHUs

10

Jlorapudpmuueckast GyHKIHS.
Jlorapudmuueckue ypaBHEHHS

18

Tpuronomerpuueckue
BBIPAKECHHS U YPaBHEHUS

22

[locnenoBarenpHOCTH U
IIPOrpeccuu

10

HenpepsiBHbIC DYyHKITHH.
[IpousBogHas

20




[ToBTOpenue, 0600IIEHNE,

cUCTeMaTu3alus 3HaHuH

OBIIEE KOJIMYECTBO YACOB
[10 [TIPOTPAMME

136

10




INIOYPOYHOE INIAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

Koan4gecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThbI

IIpakTHyeckue
padoThI

Jlara
U3ydeHust

DJIEeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

MHO0k€eCTBO, Onepaluu HaJl
MHOKE€CTBAMH M UX CBOMCTBA

Juarpammsl Diinepa-BenHa

[IprMeHeHrue TeopeTuKo-
MHO>KECTBEHHOT0 armnapara s
pelieHus 3aaaq

PanuonansHBIC UKCIA.
OOBIKHOBEHHEBIE U JECITUYHEIE
JpoOH, IPOLIEHTHI, 0ECKOHEUHBIE
MIEPUOIUYECKHE TpOOH

PanuonansHBIC UKCA.
OOBIKHOBEHHEIE U AECITUYHDIE
IpoOH, MPOLIEHTHI, OECKOHEYHbIE
MIEPUOIUYECKHE TpoOH

[Ipumenenue npobeit n
[POLIEHTOB JJIs1 PELICHUS
MPUKIAIHBIX 3a70a4

[Ipumenenue apobeii u
[IPOLIEHTOB JJIsl PELICHUSA
npuKIagHbIX 3ana4. CtaproBas
JIMarHOCTHKA.




JlelicTBUTENIbHBIC YHCIIA.
PanmonansHbBIE U
MPpALMOHAJIbHBIE YHCIIa

Apudmerndeckue onepanum ¢
JeCTBUTELHBIMU YHCIIAMHU

10

Moy AENCTBUTENBHOTO YUCIIA
U eTro CBOICTBa

11

[TpuGim>kEHHBIEC BEIYUCIICHUS,
MpaBUJIa OKPYTJIEHUS, MPUKUJIKA
Y OIIEHKA pe3yJbTara
BBIUMCIICHU N

12

OCHOBHBIE METO/IbI PEIICHUS
HEJIBIX U IPOOHO-PAITMOHAIBHBIX
ypaBHEHU U HEPABEHCTB

13

OCHOBHBIE METO/IbI PEIICHUS
LEJBIX U APOOHO-PAITMOHAIBHBIX
YpaBHEHUH U HEPABEHCTB

14

OCHOBHBIE METO/IbI PEIICHUS
HENBIX U APOOHO-PAIMOHATEHBIX
YpPaBHEHUH U HEPABEHCTB

15

MHoro4ieHsl OT OJHOU
nepeMeHHoi. Jlenenue
MHOTO4JIEHA Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

16

MHorouseHsl ¢ HeTbIMU
koadpurmentamu. Teopema
Buera

17

Pemenne cucreM TUHEHHBIX




ypaBHEHUH

18

Pewienue cucreM JIMHENHBIX
ypaBHEHUN

19

Marpuiia CUCTEMBI TUHEUHBIX
ypaBHeHUM. OnpenenuTesb
MaTpHIbl 2X2, ero
T€OMETPUUYECKHUIN CMBICT U
CBOMCTBA; BEIYHCJICHHUE €T0
3HAUYCHUS

20

Onpenenurenb MaTPUIIBI 2X2,
€ro reOMETPUYECKHUI CMBICT U
CBOMCTBA; BEIYHUCIICHHE €TO
3HAYCHUS

21

[TpuMmeHeHne onpeaenuTes is
PEILIEHUs] CUCTEMBI JIMHEHHBIX
ypaBHEHUU

22

Pewenne npukiiagHeIx 3a1a4 ¢
IIOMOUIBIO CUCTEMBI JINHEHHBIX
ypaBHEHUH

23

Pemenne npukiiagHeIx 3a1ad ¢
IIOMOIIBIO CUCTEMBI JINHEWHBIX
ypaBHEHUH

24

KonrtponbHas pabora:
"PannoHanbHble ypaBHEHUS U
HepaBeHCTBA. CUCTEMBI
JUHENHBIX ypaBHEHUN"

25

@yHKIUSA, CIOCOObI 3 JaHUs
¢yHkunu. Bzaumao obpaTHbie




¢bynkun. Komnosunus pyHkuuit

26

I'padux dpyHkuuu.
DneMeHTapHbIe PeoOpa30BaHUs
rpaduKoB QpyHKITHI

27

OO6nacTb ornpeeneHus u
MHOX€ECTBO 3HaU€HUH (QyHKIUH.
Hynu ¢ynkuuu. [IpomexyTku
3HaK ITOCTOSIHCTBA

28

YeEraple 1 HEYETHBIC (DYHKITHH.
[Tepuoanueckue GyHKINU.
IIpoMe)KyTKM MOHOTOHHOCTH
byHKIIUN

29

MakcuMyMbl 1 MUHUMYMBI
dbynkuun. Hanbosnpiiee u
HaMMEHbIIIee 3HAaYCHUE (PYHKIIUH
Ha TPOMEXYTKE

30

JIuneiinas, kBaapaTu4yHas
JIpOOHO-TMHEWHAST PYHKITUN

31

DJIeMEHTapHOE HCCIIeIOBAaHUE U
MOCTPOCHUE TPaAUKOB ITHX
byHKIMA

32

DJeMeHTapHOe UCCIIeI0BaHuEe U
HOCTPOEHUE TPAPHUKOB ITUX
byHKIUI

33

CTeleHs ¢ LelIbIM II0Ka3aTeIeM.
bunom Herotona

34

CrerneHn C LEIBIM IT0Ka3aTEIEM.
bunom Herorona




35

CrenenHas GyHKIUS C
HATypaJbHBIM H IICJIBIM
noka3aresieM. E€ cBolicTBa u

rpaduk

36

KonTponbHas pabora:
"Crenennas ¢pynkius. Eé
cBoMcTBa U rpaduk"”

37

Apudmernueckuil KOpeHb
HaTypaJIbHOM CTEIIEHU U €0
CBOMCTBA

38

ApudmeTnueckuii KOpeHb
HATypaJIbHOM CTENIEHU U €r0
CBOMCTBA

39

[TpeobpazoBaHus YHCIOBBIX
BBIPAXXEHH, CO/IepPIKaIUX
CTEINEHU U KOPHU

40

[IpeoOpazoBaHus YUCITOBBIX
BBIPAXKEHUI, COJIEPHKALIUX
CTEMNEeHH U KOPHU

41

[IpeoOpa3oBaHMs YUCIOBBIX
BBIPAKECHMM, COAEPIKAIUX
CTENEeHH U KOPHU

42

WppanunonaibHble ypaBHEHHUS.
OcCHOBHBIE METO/IBI PEILICHUS
UPPALMOHATIbHBIX YPaBHEHUM

43

WppatmonansHble ypaBHEHUS.
OCHOBHBIE METO/IbI peILIECHHS
UpPPaLMOHATIBHBIX YPAaBHEHUN




44

WppanmoHanbHble ypaBHEHUS.
OCHOBHBIE METO/IbI PEILICHUS
UPPALMOHAJIBHBIX YPAaBHEHUI

45

PasHOCHIBHEIE Nnepexoanl B
peueHnn upparuoHaIbHbIX
ypaBHEHUH

46

PaBHOCHITBHBIE TTIEPEXO/BI B
PEIICHNH UPPALMOHAJIbHBIX
YpaBHEHUH

47

PaBHOCHIIBHBIE TTEpEXOABI B
pELICHUHU UppaliOHAIbHBIX
ypaBHEHUU

48

PaBHOCHIIbHBIE TTEPEXO/bI B
peIIeHUU UppaIlIOHATbHBIX
ypaBHEHUH

49

CaolicTBa u rpaguK KOpHsI n-oi
CTENEeHH KaK QyHKIMN 0OpaTHOM
CTEIIEHU C HaTyPaJIbHbIM
HoKa3areneM

50

CgoiicTBa u rpaduk KOpHS N-0if
CTETIeHU KaK (PYHKIIUU 0OpaTHOMH
CTETICHU C HATYyPaJIbHBIM
HOKa3aTeaeM

51

KonrtponsHas pabdora: "CBolicTBa
U rpauKk KOpHS N-0i CTETEHHU.
WppaunonanbHbie ypaBHeHUS"

52

CreneHsb ¢ pallMOHAIbHBIM
IOKa3aTeJIEM U €€ CBOUCTBA




53

CreneHs ¢ palliOHATIBLHBIM
IIOoKa3aTejIeEM U €€ CBOMCTBA

54

CreneHs ¢ palMoHaIbHBIM
IIOKa3aTejieM U €€ CBOMCTBA

55

[ToxazarenbHast pyHKIMS, €€
CBOIiCcTBa U rpaduk

56

Hcnonp3oBanue rpaduka
GyHKIMA 151 peIIeHUs
ypaBHEHUH

57

Hcnonb3oBanue rpaduka
(GYHKIUY JUIs peIIeHUs
ypaBHEHUH

58

IToka3arenbHble ypaBHEHUS.
OCHOBHBIE MCTOABI pCIICHUS
II0OKa3aTeJIbHBIX YPAaBHEHUI

59

IToxazaTennHBIE YPaBHCHHUSI.
OCHOBHBIE MCTOAbI pCIICHUS
IMOKa3aTCIbHBIX ypaBHCHI/Iﬁ

60

[Toka3aTenbHbIE ypABHEHUS.
OCHOBHBIE METO/bI PEILIEHUS
NOKa3aTeIbHbIX YpaBHEHUN

61

KonTponsHas padora:
"ITokazaTenpHast QyHKIIHSL.
[Toka3aTenbHble ypaBHEHUA"

62

Jlorapudm umncna. CBoiicTBa
aorapudpma

63

Jlorapudm uucna. CoiicTBa
norapupma




Jlorapudm uucna. CBoiicTBa

64
norapupma

65 JlecaTuuHble U HaTypalbHbIE
J0rapuQMbI

66 JlecaTnuHble U HaTypabHbIE
JorapuQmbl

67 [Tpeobpa3zoBanue BbIpaKeHUH,
coJieprKalux Jorapudmol

68 [IpeobpazoBanue BeIpaKeHUIH,
coJepKaIux JorapuQmol

69 [IpeoOpa3zoBaHue BhIpaKEHUH,
coJiepKaluX Jorapu(mel

70 Jlorapudmuueckast pyHKIus, e
cBOiicTBa U rpaduk

71 Jlorapudmuueckast pyHKIus, e
CBOWCTBA U TpaduK
Hcnonb3oBanue rpaduka

72 (GyHKUIMU 1715 peleHust
ypaBHEHUU
Hcnonp3oBanue rpaduka

73 GyHKIHUH 151 peIIeHUS
ypaBHEHUH
Jlorapugmmuueckue ypaBHEHHS.

74 OcCHOBHBIE METO/IbI PELLICHUS
Jorapu(pMUUECKUX ypaBHEHUI
Jlorapugmuueckue ypaBHEHHs.

75 OcHOBHBIE METO/IbI PELLICHUS

JOTapuPMHUECKUX YpaBHEHUI




76

Jlorapudmuueckue ypaBHEHUS.
OCHOBHBIE METO/IbI PEILIEHUS
JOrapu(pMHUUECKUX YpaBHEHUI

77

PaBHOCUIIBHBIE IEPEXO/IBI B
pelIeHnHt JorapuMUIEcKux
ypaBHEHUH

78

PaBHOCUIIBHBIE TTEPEXO/IBI B
peleHnn JorapupMHUUECKUX
YpaBHEHUH

79

KonrtponbHas pabora:
"Jlorapudmuyeckast pyHKIHSL.
Jlorapugmuueckue ypaBHeHHs"

80

Cunyc, KOCUHYC, TAHT€HC U
KOTaHI€HC YHUCIIOBOIO apryMeHTa

81

CuHnyc, KOCUHYC, TAHT€HC U
KOTAHT€HC YHCIIOBOTO apTyMEHTa

82

ApKCHHYC, apKKOCHHYC U
apKTaHI€HC YHUCIIOBOTO
aprymeHra

83

ApKCHHYC, apKKOCHUHYC U
apKTaHTeHC YHUCIIOBOTO
aprymeHra

84

Tpuronomerpuueckas
OKPY’KHOCTB, OIIPEIEICHHUE
TPUTOHOMETPUUYECKUX (PYHKLIUH
YHCJIOBOT'O apryMeHTa

85

Tpuronomerpuueckas
OKPY’KHOCTb, OIIPEIEICHHUE




TPUTOHOMETPUUYECKUX (PYHKIIHM
YHCIIOBOT'O apryMeHTa

OCHOBHBIE TPUTOHOMETPUYECKUE

86
bopmybr

27 OCHOBHBIE TPUTOHOMETPUYECKHE
dbopMyIibI

28 OCHOBHbIE TPUTOHOMETPUYECKUE
bopMyIibL

29 OCHOBHBIE TPUTOHOMETPUUECKUE
bopmyIbr
[IpeoOpazoBanue

90 TPUTOHOMETPUYECKUX
BBIPAKCHUMN
[TpeoGpa3zoBanue

91 TPUTOHOMETPUUYECKUX
BBIPAXKEHUI
[Ipeo6pa3oBanue

92 TPUTOHOMETPUYECKUX
BBIPKECHUIN
[IpeobpazoBanue

93 TPUTOHOMETPUUECKUX
BBIPAKCHUI

94 Penienne TpUroHoMeTprUUECKUX
ypaBHEHUU

95 Pemenune TpuronoMeTpruuecKux
ypaBHEHUH

96 Pemenune TpuroHoMeTpruueCcKux

ypaBHEHUH




Pemenne TpuroHOMETpUYECKUX

97 .
ypaBHEHUI
08 Pemenune TpuroHoMeTpruueCcKux
YpaBHEHU U
99 Pemennie TpuroHOMeTpUUYECKUX
ypaBHEHUN
100 Pemenune TpuronomMeTpuuecKux
ypaBHEHUH
Konrtponbnas pabora:
"TpUroHoMeTpUYECKUE
101 BBIPOKCHUS U
TPUTOHOMETPUUYECKUE
ypaBHEeHUS"
ITocnemoBaTeNbLHOCTH, CIIOCOOBI
102 3a/laHus OCIIEA0BaTEIbHOCTEN.
Meton MaTeMaTU4ECKON
WHIYKIAH
MOHOTOHHBIE U OTPAHUYEHHBIE
103 nocieaoBarenbHocTH. Mecropus
aHanmm3a 0ECKOHEYHO MaJIbIX
104 Apudmerraeckas Iporpeccus
105 I'eomerpuueckas nporpeccust
106 Beckoneuno yObIBaroras
reoMeTpHUYEecKas IPorpeccus
107 CyMMma 0eCKOHEUHO YOBIBaIOIIEH
reOMEeTPUUYECKOI MPOrpeccuu
108 JIuHeHbI 1

AKCIIOHEHUIHAJIBHBIN pocT. Yuco




e. @opmyia CIOKHBIX
MPOLIEHTOB

109

JIuHelHbIl 1
AKCIOHEHIHAIBHBIN pocT. Yucio
e. @opmyJia CIOKHBIX
MIPOIICHTOB

110

Hcnosp3oBaHue Mporpeccuu s
peuIcHrd pCaJIbHbIX 3a1a4d
NPUKJIAJHOTO XapakTepa

111

KoHTponbHas padoTa:
"ITocnenoBaTeIbHOCTH U
nporpeccun"

112

HenpepsiBabIC GYHKIMHM U X
CBOMCTBA

113

Touka pa3pbiBa. ACUMIITOTBI
rpaduKoB QyHKIHIA

114

CgoiicTBa (pyHKIMH
HETPEPhIBHBIX Ha OTPE3Ke

115

CaoiicTBa QyHKIUI
HETPEPhIBHBIX HA OTPE3Ke

116

MeTto1 HHTEPBAIOB ISl PELLICHUS
HEPABEHCTB

117

Meton HHTCPBAJIOB JIS PCHICHHA
HCPaAaBCHCTB

118

MeTOH HHTEPBAJIIOB JJIA pCIICHUS
HEPaBEHCTB

119

IIpuMeHeHue cBOMCTB
HETPEPHIBHBIX QYHKIHHA 1151




penieHus 3aaaq

120

[IpuMeHeHue cBOWCTB
HETPEPbIBHBIX QYHKIHHA 1151
peleHus 3axa4d

121

[TepBast u BTOpas MpoOU3BOTHEIE
byHKIIUN

122

Omnpenenenue, reOMETPUIECKUI
CMBICJI IPOU3BOIHOM

123

Onpenenenue, Gu3MUECKuit
CMBICJI IIPOU3BOHOMN

124

VYpaBHeHUE KacaTeIbHOU K
rpaduxy GyHKIUN

125

YpaBHEHHE KacaTeJIbHOU K
rpaduxy GyHKINN

126

[Ipou3BoHBIE AIIEMEHTAPHBIX
byHKIUI

127

[Tpou3BoOIHBIC DJIEMEHTAPHBIX
byHKIUi

128

[IponsBoaHas cymMMBlI,
NIPOM3BEICHUS, YACTHOTO U
KOMITO3HITMH (QyHKITHHA

129

[IponsBoaHas cymMMBlI,
IIPOM3BENIEHUS, YACTHOTO U
KOMIO3UINHN (YHKIMH

130

[Tpou3sBoiHAs CyMMBI,
IPOM3BEICHUS, YACTHOTO U
KOMITO3UITNH (DYyHKITHIA

131

KonTponbhas pabota:




"I[IponsBognas"

[ToBTOpeHnue, 06001IeHNE,

132 cHCTeMaTH3alus 3HaHUM!: 1
"VpaBHeHus"
[ToBTOpEHME, 0000IIECHNE,

133 cucTeMaTHu3alys 3HaHUH 1
"OyHkuun"

134 Bcepocculickast mpoBepoyHas | |
pabora

135 Wrorosas koHTpoJibHAsA paboTa 1 1

136 [ToBTOpEHME, o6061ueHIfe, 1
CcHCTeMaTH3alys 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 136 10

[TPOTPAMME




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJbHOU ITPOT'PAMMBbBI

10 KUIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

1

HpOBepﬂeMble NPEAMETHBIC PE3YJIbTATHI 0CBOCHUSA OCHOBHOI1
06pa30BaTeJ’leOﬁ NnporpaMmmasl CpeaHETO 0611161"0 06pa3OBaHI/Iﬂ

Yyucia ¥ BLIYMCIIEHUSA

1.1

OnepupoBaTh MOHATHSAMHU: PpALMOHATIBHOE U JEUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHAsI U JIECATHYHAs APOOb, TPOLEHTHI

1.2

BemonaaTe  apudmeTrnyeckue  Omepaudd ¢ palMoOHATBHBIMH U
JIEHCTBUTEIIHBIMU YUCIIAMU

1.3

BreimonaaTs HpI/I6J'II/I)KéHHLIe BBIUHUCIICHUS, UCIIOJIB3Y S IIpaBUJia OKPYIJICHUA,
ACJIaTh IPUKUIKY U OLICHKY pC3yJibTaTa BBIYHCIICHUN

1.4

OnepupoBaTh MOHATHSAMH: CTENEHb C LENbIM MOKa3aTelleM, CTaHJIapTHas
dopMa 3amMcu JEHCTBUTENBHOTO 4YKCIA, KOPEHb HATypajbHOW CTENEHHU;
UCIIONIb30BaTh MOAXOMASAIIYI0 (OpMy 3alucy ACUCTBUTEIBHBIX YHUCEN s
pelleHrs MPAKTHUECKUX 3a7a4 U MPEeCTaBICHUs JaHHbBIX

1.5

OnepupoBaTh MOHATUSMU: CUHYC, KOCUHYC U TAHT'€HC IPOU3BOJIBHOIO YTJIa;
UCIIONIb30BAaTh  3alllCh  IMPOM3BOJIBHOTO  yrja  4Yepe3  oOpaTHbIE
TPUTrOHOMETpHUECKHe (QYHKIUU

YpaBHEHMs 1 HEPABEHCTBA

2.1

OHepI/IPOBaTL MOHATHAMMU: TOXIACCTBO, YPABHCHUC, HEPABCHCTBO, IICJIOC,
palrOHAJIBHOCL, HppauOHAJILHOC YpaBHCHHC, HEPAaBCHCTBO,
TPUTOHOMCTPUUICCKOC YPABHCHUC

2.2

BrimonHsATe npeoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPAKEHUN U pelaTh
TPUTOHOMETPUUYECKHUE YPABHEHUS

23

BrimonsaTe npeobpa3zoBaHus LENBIX, PALMOHAIBHBIX M HPPAMOHAIBHBIX
BBIDA)KEHUM W pelmaTbh OCHOBHBIE THIIBI LEJIBIX, PAalUOHAIBHBIX H
UPPALMOHAIBHBIX YPABHEHNUH U HEPAaBEHCTB

24

IIpuMeHATh ypaBHEHHMs M HEPABEHCTBA I PELICHUS MaTeMaTHYECKUX
3a[a4 ¥ 3a/1a4 U3 Pa3InYHbIX 00JIaCTe HAYKH U PeaNbHOM KU3HU

2.5

MonenvpoBaTh peaibHble CHUTyalldd Ha S3bIKE aireOpbl, COCTaBIATH
BBIpQXCHUS, YpAaBHEHUS, HEPABEHCTBA MO YCJOBHMIO 3aJauyM, HCCIEA0BATh
MOCTPOCHHBIE MOJEIHU C HCIIOJIb30BAHUEM allnapara anreopsl

@yHKIMU U TpaduKu

3.1

OnepupoBaTh MOHATUAMU: (QPYHKIUS, CIIOCOOBI 3a1aHusl QyHKIMH, 00IacTh
ONpeNeIeHusT W MHOXKECTBO 3HaYeHMH (QyHKuuM, rpaduk ¢yHKIUY,




B3aMMHO OOpaTHbIe PYHKIUU

OHCpI/IpOBaTL MOHATUAMU: YETHOCTh M HEYETHOCTH (bYHKHHH, HYyJIn

32 (GYHKITUH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA
3.3 Hcnonb3oBath rpaduku QyHKIUN A1 pEIICHUs] ypaBHECHUIH
34 Crtpouth U yuTaTh rpaduKy TUHEHHON (YHKINHU, KBaAPATUIHON (YHKIINH,
CTENEeHHOMN (YHKIIMH C LIETBIM MOKa3aTeaeM
Hcnons3oBath rpaduku (QyHKUMHA JUIS HCCIENOBAaHUS TIPOIECCOB U
3.5 3aBUCHUMOCTEH MpHU pEIICHWU 3a7ad M3 JPYTrUX Y4eOHBIX MPEIMETOB U
pealIbHOM KMU3HH, BBIpaXaTh POpMyTIaMHU 3aBUCUMOCTU MEXIY BEITMYUHAMHI
4 Havana maremaTnueckoro aHanmnsa
41 OnepupoBaTh MOHSATUSMHU: TMOCIEAOBATEIBLHOCTh, apudmeTnyeckas u
' reoMeTpuuecKasi Mporpeccuu
49 OnepupoBaTh TOHATUSAMU: OECKOHEYHO YyOBbIBaromas TeoMeTpUuyecKas
’ nporpeccusi, cyMMa 6€CKOHEYHO yOBbIBAIOIICH reOMETPUIECKON TPOrPECCUu
43 3amaBaTh MOCIEI0BATEIFHOCTH PA3IMYHBIME CTIOCOOaMHU
44 Hcnonp30BaTh CBOMCTBA MOCIENOBATENBHOCTEW U IMPOrPECCUU IS
' pElIeHUs pealIbHbIX 3aja4 MPUKIIATHOTO XapaKTepa
5 MHoxecTBa 1 JIOTHKa
5.1 OrniepupoBaTh NOHATHSIMU: MHOKECTBO, ONIEpaIliy HaJ MHOKECTBAMH
Hcnonb30BaTh  TEOPETHKO-MHOKECTBEHHBIM — ammapar JJid  ONUCAHUsA
5.2 pealbHBIX MPOIIECCOB U SBICHUH, MIPHU PEIICHUU 3a/1a4 U3 JPYTUX Y4eOHBIX
MpPEAMETOB
53 OnepupoBaTh  TMOHATHUSMH:  OMpENEICHUE,  TeopeMa,  CIEICTBHE,

J0Ka3aTeJIbCTBO




IMPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KVIACC

IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS

Kon
1 Yucna v BBIYUCICHHS
Pannonaneupie  uncia. OOBIKHOBEHHBIE U JECATUYHBIE JpOOH, MPOLIEHTHI,
11 OeCcKOHEeUHbIe NepHoAnYecKre IpooH. ApruMeTnyeckue onepaniy ¢ paioHaIbHBIMU
' qucIaMHu, TpeoOpa3oBaHUs YUCIOBBIX BhIpaxkeHuil. [Ipumenenue npobeii u nmporeHToB
JUIS peIeHUs IPUKIIAJHBIX 33/1a4 U3 Pa3JIMYHBIX OTPACIed 3HAHUN U pealbHOU KU3HU
JeiicTButenpHblie yncia. PalinonansHble U UppalMOHANIbHBIE Ynciaa. ApupMeTHIECKHe
1.2 | omepauuu c AeHCTBUTENbHBIMU yuciaMd. [IpuOIMKEHHBIE BBIYUCICHUSA, MpaBUIIA
OKpYIJICHUS, IPUKUJIKA U OLIEHKA PE3yJIbTaTa BEIUMCICHUN
Crenens ¢ nenbiM nokaszareneM. CtanmaaptHas Gpopma 3amucu 1eHCTBUTEIIBHOTO YUCIa.
1.3 Hcnonp3oBanue moaxosmieii ¢hopMbl 3aMuCH NCUCTBUTEIBHBIX YHCEN ISl PEIICHUS
MPaKTUYECKUX 3a/1a4 U NPEJICTABICHUS JaHHBIX
14 Apudmernueckuii KOpeHb HATypalbHOW cTerneHH. JleWcTBUS ¢ apupMeTHIECKHUMU
' KOPHSIMHM HaTypajibHON CTENEHU
15 CuHyc, KOCMHYC W TaHIE€HC YMCIOBOTO aprymMeHTa. ApKCHHYC, AapKKOCHHYC,
apKTaHI€HC YHUCIOBOIO apryMeHTa
2 YpaBHEHHs 1 HEpABEHCTBA
2.1 ToxnecTBa U TOXKIECTBEHHbIE ITPe0Opa3oBaHus
9 [IpeoOpazoBaHre TPUTOHOMETPUUYECKHUX BhIpakeHH. OCHOBHBIE TPUTOHOMETPUUYECKHE
' bopMyIIbl
)3 VYpaBHeHHe, KOpeHb YypaBHeHHs. HepaBeHCTBO, penieHne HepaBeHCTBA. Meroa
' WHTEPBAJIOB
2.4 | Pemenue Henbix U JpoOHO-pallMOHATIBHBIX YPAaBHEHUN U HEPABEHCTB
2.5 Pemrenne nppanoHaNbHBIX YPaBHEHNUH U HEPAaBEHCTB
2.6 | Pewenue TpUroHOMETPUUECKUX YPAaBHEHUN
57 [IpuMmeHeHre ypaBHEHU U HEPABEHCTB K PEIICHUI0 MAaTEMaTHYECKUX 3a]1a4 U 3a/1a4 U3
' pa3IUYHBIX 00JIaCTeH HAYKH U PEaTbHOM KU3HU
3 OyHKIUHN U TpapUKu
31 OyHKIUA, cnocoObl 3amaHus (QyHKiud. [paduk ¢yHkuuu. BzawmmHO oOpaTHBIC
' GyHKIUH
10 OOnactp ompeneneHus: W MHOXECTBO 3HaueHWd Qynkmun. Hymm  ¢yHKmmm.
' [IpomexyTku 3HAaKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (PyHKINUN
33 CrenenHasi GyHKLHUS C HATYpaJbHBIM M LEJbIM Moka3aTeneM. E€ cBoiicTBa u rpaduk.




CgoiicTBa u rpaduK KOpHS 7-0i CTETICHU

Tpuronomerpuueckass OKpPY>XHOCTb, OIpEeIEHHEe TPUTOHOMETPUUYECKUX (YHKIMN

34 YHCIIOBOTO apTYMEHTA
4 Hauama MmaTeMaTH4eCcKOro aHajn3a
41 ITocmemoBaTenbHOCTH, CIIOCOOBI  3aJaHUs  IOCIIENOBAaTCIbHOCTEH. MOHOTOHHBIE
' II0CJIE€I0BATENBHOCTH
Apudmernueckass U reoMeTpuueckas mporpeccuu. beckoHeyHo —yObIBaroIas
47 reoMerpuueckas mporpeccus. Cymma OECKOHEUHO YOBIBAIOIICH T€OMETPUUYECKOM
' nporpeccuu. DopMmyna CIOKHBIX NPOIEHTOB. lVcronb30BaHWE MPOTPECCHu s
pElIeHHs pealbHBIX 33714 MPUKJIAJHOTO XapaKTepa
5 MHoOKeCcTBa M JIOTHKa

MHoxecTBO, omepanuu HajJ MHOXecTBaMu. Jluarpammer Oiinepa — Benna.
5.1 [IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO —armapara Jid ONHMCAaHUS pPeabHBIX
MIPOIIECCOB U SBJICHHM, IPU PEIICHUH 3a4a4 U3 IPYTUX YUYeOHBIX MTPEAMETOB

5.2 Onpenenenue, Teopema, CIeACTBUE, 10Ka3aTEIbCTBO

IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJBHOM
IMPOI'PAMMBI CPEJJHEI'O OBILEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOOBaHUS K IPEAMETHBIM pe3yJbTaTaM O0CBOCHUS
NPOBEPSIEMOr0 | OCHOBHOI 00pa30oBaTeIbHOI MPOrpaMMbl CpeHero o01ero
TpeOoBaHusI o0pa3oBaHusi

Brnagenne MeromaMm JOKa3aTENbCTB, AITOPUTMaMHU pELICHUS 3a7ad;
yMeHue (GOopMyJIHpOBaTH W ONEPUPOBATH MOHATHAMH: ONpEICICHHE,
aKkcuoma, TeopeMma, CIEACTBHE, CBOMCTBO, IPU3HAK, [OKA3aTelbCTBO,
paBHOCWIIbHBIE (POPMYIMPOBKH; MPUMEHTh UX; YMEHHE (OPMYIHPOBATH
o0paTHOE M NPOTHUBOIOJIOXKHOE YTBEPXKIEHHE, NMPUBOJUTH IPUMEPHl U
KOHTPIIPUMEPBI, HCIIOJIB30BaTh METOJ, MAaTeMaTU4YEeCKOW HWHAYKLHNU;
IIPOBOAMTH JOKA3aTEIbHBIE PACCYKICHUS MIPU PEIICHUH 33]1a4, OLIEHUBATh
JIOTUYECKYI0  IIPaBUJIBHOCTb  PACCyKIEHUW; YMEHHE ONEpPUpPOBATH
MOHATUAMM: MHOKECTBO, IIOJIMHOKECTBO, OIEpalMd HaJ MHOKECTBAMU;
YMEHHME UCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIM  ammapar A
OIMCAaHUs PEATBHBIX MPOLECCOB U SIBICHUN U MPU PEIICHUM 3a1ad, B TOM
qHcie U3 IPYrux y4eOHBIX MPEIMETOB; YMEHUE ONEPHPOBATH MOHATHAMU:

rpad, CBA3HBIN rpad, 1epeBo, MUK, Tpad Ha TIOCKOCTH; YMEHHE 3a]1aBaTh

U OINHUCHIBATH Tpadbl Pa3IMUHBIMHU CIIOCOOAMU; UCIIONB30BaTh Tpadbl Mpu




pelieHuu 3aaa4d

YMeHune omnepupoBaTh MOHSATHUSMU: HATypaJIbHOE YHCIIO, IIEJI0€ YHUCIIO,
CTETeHb C IENbIM MoKa3aTeleM, KOPeHb HaTypallbHOM CTENEeHH, CTEIEeHb C
palMoHAIBHBIM TOKa3aTeIeM, CTETNICHb C JCUCTBUTEIBHBIM IMOKAa3aTEelIeM,
morapudM dUHCIa, CHUHYC, KOCHHYC W TaHTEHC MPOU3BOJIBHOTO YHCIA,
OCTaTOK [0 MOJYJII0, PAaIMOHAIBHOE YHCIO, WPPALHOHAIBLHOE YHUCIIO,
MHOJKE€CTBAa HATypajbHBIX, IENbIX, PAIMOHAIBHBIX, JIEHCTBUTEIbHBIX
YHUCeN; yMEHUE UCTIOIb30BaATh MPU3HAKH JEIMMOCTH, HAUMEHBIITUN 00IINiA
JENUTENIb W HauMEHbIee o0Inee KpaTHoe, alropuT™ EBkimma mpu
pelieHuu 3a7a4; 3HAKOMCTBO C Pa3IMYHBIMU MO3UIIMOHHBIMU CHUCTEMaMH
CYMCJICHHSI; YMCHHUE BBITIOJHATH BBIUYMCICHUE 3HAUCHUH U MPEe0Opa3oBaHuUs
BBIPOKEHUH CO CTEMEeHsSMU W Jjorapudmamu, mpeodpa3oBaHUs IPOOHO-
palMoOHAJIbHBIX  BBIPAKEHUN; yMEHHE  ONEpUPOBATH  IMOHATHUAMH:
MOCJIeIOBATENILHOCTh, apudMeTHuecKasi Mporpeccus, TeoMeTpudecKas
mporpeccusi, OECKOHEYHO YOBIBAlOIIass TEeOMETPUYECKas IPOTPECCHs;
yMEHUE 3a/1aBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCI€ C TOMOIIBIO
PEKYPPEHTHBIX (hOPMYJI; YMEHHUE ONEPUPOBATH MOHATHSIMU: KOMIUIEKCHOE
YUCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE YHCIIa, MOAYJb U apryMEHT
KOMIUIGKCHOTO  4ucia, ¢opMa  3amuCH  KOMIUIGKCHBIX  YHCEI
(reomeTrpudeckasi, TPUTOHOMETpUYECKass W anreOpamyeckas); yMeETh
MPOM3BOIUTL apU(PMETHUECKHUE NEUCTBUS C KOMILICKCHBIMU YHCIIAMU;
MPUBOAUTH MPUMEPHI UCTOIB30BaHUSI KOMIUIEKCHBIX YMCEN; ONEPUPOBATH
MOHATUSIMHU:  MaTpuna 2X2 u  3%3, onpeneiauTenb  MaTpHLbl,

FCOMeTpI/I‘-IeCKI/Iﬁ CMBICJI OITPCACIIUTECIIA

YMeHue onepupoBaTh MOHATUSAMU: palOHAIbHBIE, HPPALMOHAJIbHBIE,
MOKa3aTeibHblE, CTENEHHBIE, JIOTapu(pMUUYECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHHS W HEpPaBEHCTBA, MX CHUCTEMBl; YMEHHE OIEpUpPOBaTh
MOHATHSIMH: TOXAECTBO, TOXKIECTBEHHOE IpeoO0pa3oBaHUE, ypaBHEHHUE,
HEpPAaBEHCTBO, CHUCTEMA YPAaBHEHUH W HEPABEHCTB, PaBHOCUJIBHOCTH
YPAaBHEHUH, HEPABEHCTB M CHCTEM; YMEHHME pellaTb YpaBHEHWS,
HEpPAaBEHCTBA U CHUCTEMbBl C IOMOULIbIO Ppa3IMYHBIX NPUEMOB; pEIIATh
YPAaBHEHUs, HEPABEHCTBA M CHUCTEMBbl C [ApaMETpOM; IPUMEHSATH
YpaBHEHUs, HEPAaBEHCTBA, UX CHUCTEMbI JUIsl PELUIEHUS MaTeMaTHYECKHX

3a/1a4 U 3aJ1a4 U3 pazIM4HbIX 00JacTell HayKu U peaibHON )KU3HU

YMeHue omnepupoBaTh MNOHATUSAMM: (QYHKIMS, YETHOCTh (DYHKUIUH,

NEpUOANIHOCTDH (I)YHKI_II/II/I, OIrpaHUYCHHOCTD (I)YHKI_II/II/I, MOHOTOHHOCTbB




GyHKIUHU, SKCTpeMyM (QYHKIMH, HauOOJIbLIee W HaWMEHbLIEe 3HAYCHUS
(GYHKIMK Ha TPOMEXKYTKE, HENpepblBHAS (DYHKIUS, aCUMIITOTHI rpaduka
¢GbyHKIMHU, TiepBas U BTOpas NpOU3BOJHAs (YHKIUH, T€OMETPUUYECKUI U
¢u3nyeckuif CMBICA TMPOU3BOJHOM, TNepBOOOpa3Has, ONpeaeIEHHbIN
UHTErpajl; YMEHHWE HaxOJuThb AacCUMNOTOTHl Tpaduka (QYHKIHMHM, YMEHHE
BBIUMUCIIATh  NPOU3BOAHBIE  CYMMBI, IPOM3BEIEHUS, YaCTHOIO U
KOMIIO3UIIMN (PYHKIMHA, HAaXOJIUTh YpaBHEHHME KacaTeJbHOM K rpaduky
(GYHKIMH; YMEHHE HaXOIUTh IPOU3BOJAHBIE 3JIEMEHTAPHBIX (QYHKLUH;
YMEHHE MHCIONb30BaTh IPOU3BOJHYIO JJI HCCIEIOBaHUS (PYHKIIHM,
HaXO/JWTh HauOONbIIME M HAUMEHbIIWE 3HAa4eHUs (YHKUUI; CTPOUTH
rpadUKy MHOTOWIEHOB C HCIOJB30BaHHMEM ammnapara MaTeMaTHYeCKOIo
aHaJIM3a; NPUMEHATH IPOM3BOAHYIO MUl HAxXOXKACHWUS HAWIy4YIIEro
peuieHuss B MPUKIAIHBIX, B TOM YHCJIE COLMAIBHO-DKOHOMHUYECKUX H
¢u3nUecKkux 3ajayax; HaXOAUTh IUIOIAAN U 00BEMBI (QUTYP C MOMOUIBIO
VMHTErpajla; MPUBOJAUTH IPUMEPBl MATEMAaTHYECKOTO MOJAEINPOBAHUSA C

MOMOIIBIO AU depeHnanbHbIX YpaBHEHUH

YMeHne onepupoBaTh NOHATHAMU: Tpaduk GyHKIUHU, oOpaTHAs QyHKIIHS,
KOMMO3uLusl (PyHKIUH, JNuHEHHas (QYHKOMSA, KBaapaTudHas (QYHKIHA,
panMoHanbHass (QYHKLUSA, CTeNeHHass (QYHKLUUSA, TPUTOHOMETpUYECKHE
¢GbyHKIMU, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIMHU, TOKa3aTelbHas M
norapupmuueckas (yHKIMH; YMEHUHE CTPOUTh TIpapUKd H3YUEHHBIX
GyHKUMHA,  BBINOJHATH  mpeoOpa3oBaHust  rpadukoB  GyHKUHUH,
UCIOJb30BaTh TPapUKU JUIsl U3Y4YEHHUS MPOLIECCOB U 3aBUCUMOCTEH, mpu
peleHnH 3a7ad U3 JAPYruX Y4eOHBIX NPEAMETOB W 3a1ad U3 pealbHOU
KHU3HHM;, BbIpaKaTb (OpMyJaMH 3aBUCHUMOCTH MEXIy BEJIWYMHAMUY;
WCTIOJIB30BaTh CBOWCTBA U TpaduKu (YHKUUH JUIS pelieHHUs ypaBHEHHIA,
HEpaBEHCTB M 3ajJad C M[apaMeTpaMu; H300pakaTh Ha KOOPJMHATHOH

IIJIOCKOCTH MHOKECTBA PELICHUIN YPaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemiaTh TEKCTOBbIE 3aJaudl pa3HbBIX TUIOB (B TOM 4YHUCIE Ha
MPOLIEHTHI, AOJIM U YacTH, Ha JBUXKEHUE, paboTy, CTOMMOCTh TOBAapOB U
yCIIyT, HaJOTH, 3aa4d U3 OOJACTH YMpaBICHUs JUYHBIMH M CEMEHHBIMU
(uHaHCaMM); COCTAaBJATH BBIPAKEHMS, YpPaBHEHHs, HEPAaBEHCTBA U HUX
CHUCTEMbI MO YCJOBUIO 3aJla4d, HMCCIENOBAaTh MOJYYEHHOE pEUICHUE U
OLICHHMBATh MPaBJONOAOOHOCTh pPE3yJbTaTOB, YMEHHE MOJEIUPOBATH
peabHbIE CHUTYyallud Ha S3bIKE MAaTEMAaTHKH; COCTABISTH BBIPAKCHHUS,

YpaBHCHU:, HEPABCHCTBA U UX CUCTEMEI 110 YCJIIOBUIO 3aaa4u, UCCIICA0BATH




IIOCTPOCHHBIC MOACIN C HCIIOJIB30BaHHUEM arrapara aJ'IF€6pBI,

UHTEPIPETUPOBATH NOTYUESHHBIH pe3yIbTaT

YMeHue omnepupoBaTh MOHATUSAMHU: CpeHEe apu(pMeTHdecKoe, MeIuaHa,
HanOoJIbIIee M HAaUMEHBIIIEES 3HA4YCHHUA, padMax, JUCIICPCHA, CTAHIAPTHOC
OTKJIOHEHHE 4YMCJIOBOTrO Habopa; yMEHHE HU3BJeKaTb, MHTEPIPETHPOBATh
nHpOpMaIHKIO, IPEJCTABICHHYIO B TaOJHIax, HAa AHarpammax, rpadukax,
OTPaXKaloIIyl0 CBOMCTBa pealbHbIX MPOLIECCOB U SBJIECHUMN; MPEICTABIATh
nH(pOpMalLIMI0O C TMOMOIIBI0 TabMUIl W JAMarpaMM; HCCJIEN0BaTh
CTaTUCTHYECKUE JAaHHBIE, B TOM YHUCJIE C IPUMEHEHHEM TIpaduyecKux
MCTOAOB U JJICKTPOHHBIX CPECACTB, rpa(bnqecxn ucciaeaoBaTb COBMECTHBIC

Ha6J'II-OI[eHI/IH C IIOMOIIBIO JJUarpaMM paCcCCUuBaHUs U JIMHEMHOM perpeccuun

YMenue onepupoBaTh MOHSATUSIMHU: CIYyYalHBIM OMNBIT W Clly4alHOE
COOBITHE, BEPOSTHOCTh CIIY9alHOTO COOBITHS, YMEHHE BBIYHUCIIATH
BEPOSITHOCTh C HCIOJb30BaHHEM TpadUiyecKuX METOJIOB; MPUMEHSTH
(GOpMyJIBI CHOXEHUS W YMHOXKEHHUS BEPOSTHOCTEH, (HOpMyIy MOJHON
BeposATHOCTH, hopmyiry bepHyiin, komOuHaTopHbIe (HAKThI U (HOPMYJIBI,
OIICHUBATh BEPOSTHOCTU pEATbHBIX COOBITHIL; yMEHHE OINEPHUPOBATH
MOHATHSIMM: ~ Cy4ailHasi BENUYMHA, paCIpelle]ieHHe BEpOSTHOCTEH,
MaTeMaTHYeCKOe OXHUJJIaHWe, JUCIEPCHS W CTAHIAPTHOE OTKJIOHCHUE
CIly4aifHOM  BeNMMYWHBL, (YHKUMU pacrpeieNeHuss W IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTeIHLHOTO0 U HOPMAIILHOTO PaclpeIeICHUIl; YMCHHE
WCIIOJIb30BaTh CBOMCTBA M3YyUEHHBIX paclpeaeseHUI s peuieHus 3aiad;
3HAKOMCTBO C MOHSTUSMU: 3aKOH OOJBIINX YHCEN, METOJbI BHIOOPOUHBIX
WCCIIeIOBaHUI; yYMEHHE MPHUBOJUTH TNPUMEPHl MPOSABIECHUS 3aKOHA
OOJBIIUX YHUCENl B TMPUPOAHBIX W OOIIECTBEHHBIX SIBICHUSAX; YMEHUE
OTEpUPOBATH MOHATUSMU: COYETAHHE, MEPECTAHOBKA, YHCIO COYETAHUH,
Y9UCIIO  TEePecTaHOBOK; OwHOM  HpHOTOHA; yMeHHE  NPUMEHSTh
KOMOMHATOpHbIE (DAKTBl U pacCy>KICHUs IJI pelIeHHs 3a]ay; OLlEHUBATh
BEPOSITHOCTH PEATbHBIX COOBITHII; COCTABISATh BEPOSTHOCTHYIO MOJETH U

HMHTEPIPETUPOBATH MOJTYUYEHHBIN pe3yabTaT

YMenue omnepupoBaTh MOHATUAMHU: TOYKa, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIJa, IUIOCKUN Yroj, ABYTPaHHbIN
YIroJI, TPEXTPaHHBIMA YIroJl, CKPEIIMBAIOIIHUECS MPAMbIEC, TAPaUICIIbHOCTh U
MEPIICHAUKYISAPHOCTh MPAMBIX U IUIOCKOCTEH, Yrod MEXAY NPSIMbIMU,
YroJl MEXAy NpsSIMOM M IUIOCKOCTBIO, YTOJ MEXKAY IUIOCKOCTSIMH,

PacCTOsIHUEC OT TOYKHU OO0 IUIOCKOCTHU, PACCTOSIHHUC MCKAY IMPSAIMBIMH,




paccTosTHUE MEXIY IUIOCKOCTSMHU;, YMEHHE HCIOJIb30BaTh MPH PEIICHUH
3aa4 M3yueHHbIe (PAKThl U TEOPEMBbI MIAHUMETPUU; YMEHHE OLIEHUBATh
pasMepbl OOBEKTOB OKPY’KAIOIIETO MHpA; CTPOUTh MaTEMaTHUECKHE
MOJEJIU C IOMOIIbI) TE€OMETPUUYECKUX TMOHITHI M BEJIMYMH, pEIIaTh

CBA3aHHLIC C HUMHU MPAKTHYCCKUC 3a1a4n
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YMeHne omnepupoBaTh MOHATHUAMHU: IUIOMAAb (GUTYphl, 00BEM QUTYpHI,
MHOTOTPAaHHHK, TPaBHIbHBI MHOTOTPAaHHHMK, CEYEHHE MHOTOTPAaHHHKA,
Ky0, Napaijenenure;n, Npu3Ma, OUpamMuaa, Qurypa W TOBEPXHOCTH
BpalleHUs, IWIMHAP, KOHyc, map, cdepa, rmomans cepsl, UIOMAAb
MOBEPXHOCTH MNHUPAMUJbI, TMPHU3MBI, KOHyCa, LWIHHApPA, O00BEM Kyoa,
NPSMOYTOJIBHOTO —MapaUieienuea, NHPaMUIbI, HPU3MBI, IWIMHAPA,
KOHyca, IIapa, pa3BEPTKa MOBEPXHOCTH, CEUCHHs] KOHyca W IMIMHIPA,
napajulelbHble OCH WJIM OCHOBAHWIO, CEYEHHE Inapa, IUIOCKOCTb,
Kacamomasics c@epsl, MWIMHIPA, KOHYCa; YMEHHE CTPOUTh CEueHHE
MHOTOTpaHHHKA, M300pa’kaTh MHOTOTPAaHHHUKH, (PUTYpBI M TMOBEPXHOCTH
BpAIllEHHsI, UX CEUEHHs], B TOM YHCIIE C MIOMOIIBIO IEKTPOHHBIX CPEJICTB;
yMEHHE TNPHMEHSITH CBOWCTBA T'€OMETPUUYECKHX (UTYp, CAMOCTOATEIHHO
(bopMyIHpOBaTH ONpEeNCHHS N3y4aeMbIX (UTYP, BBIABUTaTh TUIIOTE3HI O
CBOMCTBaX M NpHU3HAKaX T'€OMETPUYECKHX (Uryp, OOOCHOBHIBATH WIIU
ONpoBepraTh MWX; YMEHHE MPOBOIUTH KiacCU(PUKAUUIO QUTyp TI0
pa3NUYHBIM TPU3HAKAM, BBIIOIHATH HEOOXOIUMBIE JOMOJHUTEIHHBIC

MIOCTPOCHUS
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YMeHue onepupoBaTh HOHATHSMH: JIBIDKEHHE B IMPOCTPAHCTBE,
napaulebHBIA TEPEHOC, CUMMETPHUSl Ha IUIOCKOCTH M B INPOCTPAHCTBE,
MOBOPOT, mpeobpa3zoBaHue MoaoOMs, TOMO00HBIE (UTYPBI; YMEHUE
pacro3HaBaTh paBHBbIE W TMOJOOHBIE (UTYpHl, B TOM 4YHCIIE B IPHUPOJIE,
HCKYCCTBE, apXUTEKTYpPE; HCIIOJIb30BaTh T€OMETPHUECKUE OTHOILICHUS TIPU
pelIeHnN 3ajad; HaXOAWTh T'eOMETPUYECKHE BEIMYMHBI (JIMHA, YOI,
I0Iaab, 00BEM) PU PELIeHUH 3a7ad U3 JAPYTHX Yy4eOHBIX MPEIMETOB U
U3 pEaNbHOW JKM3HU; YMEHHE BBIYHCIATH TEOMETPHUUECKHE BEIWYHHBI
(mHa, yroiy, miomags, 00BEM, IUIOMAAb TOBEPXHOCTH), HCIIOIB3YS
n3ydeHHbIe (OPMYJBl M METOJBI, B TOM YHCJE: IUIOIIA]b ITOBEPXHOCTH
NUpaMHIBL, MPU3MBL, KOHYCA, IMJIMHIpA, Iuomans chepbl; 00bEM KyOa,
HPSMOYTOJIBHOTO — MapajuleNienuneaa, NHUPaMHUIbl, IPU3MbI, [MIHNHIPA,

KOHYCa, I1apa; yMEHUE HaXOIUTh OTHOIIEHHE 00bEMOB OAOOHBIX (pUryp
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YMmenue OIICPpHUPOBATH TNOHATUAMU: NPAMOYTOJIbHAA CHCTCMaAa KOOPAWHAT,




BCKTOP, KOOPAWHATBI TOYKH, KOOPAHWHATBI BCEKTOpA, CyMMa BCKTOPOB,
MNPOU3BCACHUC BCKTOpAa Ha YHUCIO, PA3JIOKCHUC BCKTOpa II0 63.3I/ICY,
CKaJIIpHOC IIPOM3BCACHUC, BCKTOPHOC IIPOU3BCACHHUEC, YIOJI MCKIY
BCKTOpPAMH; YMCHUC HUCIIOJIB30BATbH BeKTopHBIfI n KOOpI[I/IHaTHLII\/’I METOJ

AJIg pECIICHUA TrCOMCTPHUYICCKUX 3a4a4 U 3aJia4 JpYyTux y‘-IC6HI>IX npeamMEcTOB
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YMmenue BBI6HpaTL HOI[XOI[HHII/Iﬁ MCTOJ AJid pCIICHUA 3a4a4r; IOHUMAaHHC
SHAYUMOCTU MATEMAaTUKHU B MU3YUCHUU IMPUPOJHBIX H O6H.[CCTBCHHBIX
IpouecCoB u ﬂBHeHHﬁ; YMCHUC PACIIO3HABATH IMPOABIICHHUC 3aKOHOB
MaTEMaTUuKN B UCKYCCTBC, YMCHUC NNPHUBOAUTL MMPUMEPbI MATEMATUYICCKUX

OTKPBITUHA POCCUMCKON U MUPOBOM MaT€MaTHYECKOW HAyKH




INEPEYEHD 2JIEMEHTOB COJAEPXXAHUS, IIPOBEPAEMBbBIX HA EI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
1 Yucna v BIYUCICHUS
1.1 Harypasbnsle u nensie yncna. [Ipu3Haky JeMMOCTH HEIbIX YUCE
12 Pammonaneupie  ymcima. OOBIKHOBEHHBIE U JACCATHYHBIC JpOOH, TPOIEHTHI,
. 0OeCKOHEUHBIEC IEPUOTUYECKUE IPOOH
13 Apudmerndeckuii KOpeHb HATypaJbHOW cTerneHu. JeWcTBUs ¢ apupMeTHIeCKuMU
. KOPHSIMM HaTypajbHON CTENEHU
1.4 Crenens ¢ nenpiM nokasareneM. CTeNeHb ¢ pallMOHaNbHBIM NoKa3aTesieM. CBoMCTBa
. CTEIICHU
L5 CuHyC, KOCMHYC M TaHI'€HC YMCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' ApKTaHT'€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapugm uncna. JlecsTuuHble U HATypallbHbIE JOrapu(Mbl
JeiictButenpHble uyncia. ApudpMeTHdyecKHe onepauud C  JeHCTBUTENbHBIMU
1.7 yrciaamy. [IpuOiarkéHHble BEIYUCIIEHNS, PaBUIa OKPYIJICHHs, IPUKUAKA U OLIEHKa
pe3yJibTaTa BBIYMCIECHUM
1.8 [TpeoOpa3oBaHue BbIpax)eHHM
1.9 KommuiekcHele uncna
2 YpaBHEHHMs 1 HEPABEHCTBA
2.1 Lensle u 1poOHO-paliiOHAIbHBIE YPaBHEHUS
2.2 WppannonanbHble ypaBHEHUS
2.3 TpuronomeTpruyeckue ypaBHEHUS
2.4 [Toxa3zaTenbHble U JOrapuPMUUECKUE YPABHEHUS
2.5 Llenblie u 1pOOHO-paIIOHANIbHBIE HEPABEHCTBA
2.6 HppannoHanbHble HEPABEHCTBA
2.7 [TokazaTenbHbIC U JOrapuhMUIECKIE HEPABEHCTBA
2.8 TpuronomeTpuieckre HepaBEeHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Martpuna cucTembl JIMHEWHBIX ypaBHEHUH. OnpeaennTesnb MaTpULIbl
3 QyHKIUHN U TpapUKU




OyHKMs, cnocoObl 3anaHus QyHkuuu. ['padux ynkumu. B3zaumuo oOparHble

>l ¢ynkuuu. YétHsie 1 Heu€THBIe QyHKIMU. [leproanueckue GyHKIIH
OOnactp ompeneneHuss M MHOXECTBO 3HadeHWH ¢yHkumu. Hymm ¢yHkmmm.
) [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DyHKITHH.
' MakcumMyMbl 1 MHUHUMYMbI (QyHKUuu. HaunGomnbiiee M HauMeHblee 3HAYCHHE
(YHKLIHU HAa IPOMEXKYTKE
313 CreneHHass (QyHKUMS C HaTypaJbHbIM M LE€JbIM IokazaresneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpaduk KOpHS 7-0i CTENEHU
34 Tpuronomerpruyeckue GyHKIMH, UX CBOMCTBA U TpaQuKu
3.5 [ToxazarenbHast u Jorapudmuyeckas GyHKIUU, UX CBOMCTBA U IpaduKu
16 Touku paspeiBa. AcuMnTorsl rpadukoB (yHkumii. CBoiicTBa  (pyHKUHH,
. HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 33JaHUSI TOCJIEIOBATEIBHOCTEN
3.8 Apudmerndeckas 1 reomeTpudeckas nporpeccuu. @opmysa CI0KHBIX MPOLIEHTOB
4 Hauana MmaTemMaTtnieckoro aHaiamusa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIe 2IeMEHTAPHBIX (QYHKIMNA
[Ipumenenne mnpou3BOAHON K HCCIENOBaHUIO (YHKIMA Ha MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxosxaeHne HauOoJblIero ¥ HaMMEHBIIEro 3HaueHus: (yHKIMU Ha
OTpe3Ke
43 [TepBoobpaznas. MuTerpan
5 MHOXeCTBa U JIOTUKa
5.1 MHoOXecTBO, orepaiuy HajJ MHOKecTBamu. J{luarpammel Ditiepa — Benna
52 Jloruka
6 BeposTHOCTB M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepostHocTh
6.3 KomOunatopuka
7 I'eomeTpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMbI€e ¥ TUIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEpXHOCTH BpaILlEHUS
7.5 KoopanHatsl u BEKTOpBI




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

* Marematuka: anredpa U Hauajla MaTeMaTUYECKOTO aHaIn3a, FEOMETPHSI.
Anrebpa v Havasia MaTemaTuueckoro ananuza. 10-11 kimacc. Anumos HILA.,
Konsarun F0.M., TkaueBa M.B. u 1p. AxkumonepHoe o611ectBo «31arenbeTBo

«HpOCBCHIeHI/IC»

METOAUYECKHUE MATEPUAJIBI JJISA YUUTEJIA

* Maremaruka: anredpa U Hayajaa MaTeMaTH4YeCKOro aHajln3a, FeOMETPHSL.
Anrebpa v Havasia MaTemMaTuueckoro ananuza. 10-11 kimacc. Anumon HILA.,
Konsarun F0.M., Tkauera M.B. u 1p. AkuonepHoe o611ectBo «31arenbeTBo
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