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INOACHUTEJIBHASA 3AIIMCKA

VYuebnplli Kypc «AnreOpa W Hadajga MaTeMaTUYECKOTO aHAIN3a» SBISETCS
OJIHUM W3 Hanbojee 3HAYMMBIX B IMPOrpamMMe CpeIHero o0Iero oOpa3oBaHUS,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECIEYMBAET MHCTPYMEHTAJIbHYIO 0a3zy s
U3YYEHHUS] BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C APYroil CTOPOHBI, (hOpMUpPYET
JIOTUYECKOE U a0CTPAKTHOE MBILUICHUE OOy4YaIOMIMXCA Ha YPOBHE, HEOOXOIUMOM
JUIsL OCBOEHUSI MH(OPMATUKH, OOLIECTBO3HAHMSI, HCTOPHUH, CJIOBECHOCTH U APYIHX
JUCIMIUIMH. B paMkax AaHHOro ydeOHOro Kypca oOydaromuecs OBIJIaJI€BaoOT
YHUBEPCAIBbHBIM SI3IKOM COBPEMEHHON HayKu, KoTopas (OpMyJIuUpyeT CBOU
JNOCTHKEHHUS B MaTeMaTH4eckoil popme.

VY4eOHblil Kypc anreOpbsl M Hadyajl MaTeMaTHUYECKOr0 aHallh3a 3aKJaJlbIBAaeT
OCHOBY Ul YCIIEUIHOTO OBJIAJICHUS] 3aKOHaMHU (U3MKH, XUMHUH, OUOJIOTHUH,
NOHMMaHUSI OCHOBHBIX TEHJICHIIUN Pa3BUTUS SKOHOMHUKH U OOLIECTBEHHOMN KU3HHU,
MO3BOJISIET OPHEHTHPOBATHCS B COBPEMEHHBIX LHUQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO HCIOJIb30BaTh UX JUIsl JalbHEHIIEro oOpa3oBaHUS U B
MOBCETHEBHOM XM3HH. B TO ke Bpemsi oBnageHue aOCTPAKTHBIMU U JIOTHYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTeMaTHYEeCKOro aHall3a pa3BUBAET
yMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTb, JOKAa3bIBAThH
YTBEPKJICHUS C TOMOIIBIO MHIYKUUU U PACCykAaTh NEAYKTUBHO, UCIOIb30BAThH
00001IeHHEe W KOHKpETU3allMio, a0CTparupoBaHUWE M aHaJOruw, (opmMupyer
KpEaTUBHOE U KPUTUUECKOE MBILICHHE.

B xone usyuenus yuyeGHOro kypca «Anredpa M Hayajla MaTeMaTH4YECKOTrO
aHanu3a» 0O0ydYarouIuecs: MOJIy4YaloT HOBBIA OMBIT PEHICHHS MPUKIAAHBIX 3a/ad,
CaMOCTOATENILHOTO MOCTPOEHUS MAaTEMAaTUYECKUX MOJENEH peallbHbIX CHUTYalluH,
UHTEPHpPETalUd  TOJYYEHHBIX  pEUIeHUuH, 3HAaKOMATCA C  [pUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE, HAyKE U HCKYCCTBE, C
BBLIAIOLIMMUCS MaTEMaTUYECKUMH OTKPBITUSMU U UX aBTOPaMH.

VYyeOHblii Kypc 00JaaeT 3HAYUTENbHBIM BOCIHMTATEIbHBIM MOTEHIIMAIOM,
KOTOPBIM peanu3yeTcsi Kak 4Yepe3 Yy4eOHBIM wmaTepuajn, CHocoOCTBYIONIUN
(GopMUPOBAaHNIO HAYYHOTO MHMPOBO33PEHHs, TaK W dYepe3 chenuduky ydeOHOMH
JESTeIbHOCTH, TpeOyIoleld MpPOJOJKUTENbHON KOHUEHTPAalUd BHUMAHMUS,
CaMOCTOSATENIbHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 3a TOJYYECHHBIN
pe3ynbTar.

B ocHoBe wmetonuku oOydeHHs anreOpe W HayajlaM MaTeMaTUYEeCKOIo
aHaJIN3a JIEKUT JeATEIbHOCTHBIA TPUHIUI OOyYEHHS.

B crpyktype yueOHOro kypca «Anrebpa M Hadaja MaTeMaTH4YECKOTro
aHaJIM3a» BBIJICNICHBI CIEAYIONINE COAEepKaTeIbHO-METOUYEeCKre TuHuU: «Yucna
U BbIUKCIEHU», « DYHKUUU U rpadukn», «YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTEMaTUYECKOro aHanu3a», «MHoxkecTBa M JIoTHMKa». Bce OCHOBHbIE



COAEPKATEIbHO-METOAUYECKUE JIMHUM W3Yy4YalOoTCAd Ha IPOTSHKEHUU [BYX JIET
oOydeHHUs1 Ha YpOBHE CpEAHEro oO0IIero oOpa30BaHMs, €CTECTBEHHO JOIOJHSA
IpyT Apyra U IOCTEIIEHHO HACBIIIASCh HOBBIMM TEMaMU M pasnaesiamu. [laHHBIN
y4eOHBIIl KypC SBISE€TCA HMHTETPAaTUBHBIM, IIOCKOJIBKY OOBEAMHSET B cele
CoJiep’)KaHUEe HECKOJIbKMX MaTeMaTHYeCKHX JUCLHMIUIMH, TaKUX Kak anredpa,
TPUTOHOMETPHUS, MAaTEMATUYECKUN AaHAIU3, TEOPUS MHOXKECTB, MaTEMaTHUYECKas
noruka u apyrue. Ilo Mepe Toro kak oOydaromuecs OBIaAeBalOT Bc€ Oosee
MIUPOKUM MAaTEMAaTHYECKUM anmnapaTroM, Y HUX IMOCJIeI0BaTeIbHO (popMupyercs u
COBEpPLICHCTBYETCSI YMEHUE CTPOUTb MATEMATHYECKYI0 MOJEIb peaJbHOU
CUTyallu, IPUMEHATh 3HAHUS, TOJyYEHHbIE MIPU U3YyUYEHUH Y4eOHOTo Kypca, AJis
pEILIEHUsI CaMOCTOSITENILHO C(HOPMYIMPOBAHHOW MaTeEMAaTUYECKOM 3a/1aduu, a 3aTeM
VHTEPIPETUPOBATH CBOU OTBET.

ConepxaTenpHO-METOANYECKAST TUHUA «YUHCma ¥ BBIYMCICHHUS» 3aBEPIIACT
(dopMupOBaHrE HABBIKOB MCIOJIb30BAHUS JACUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HAyaTO Ha YPOBHE OCHOBHOIO o011ero oopasosanus. Ha ypoBHe cpeanero oOuiero
oOpa3oBaHMsi 0co0O€ BHUMaHuE  yJensercs (OPMUPOBAHUIO  HABBIKOB
palMOHAIBHBIX BBIYUCIICHHUH, BKJIIOYAIONIMX B CEOSl MCIONb30BAHUE PA3THYHBIX
dopM 3amucu 4YmciIa, YMEHHE JeNaTh MNPUKHUIKY, BBIMOIHITH MNPUOIMKEHHBIC
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBbIE BBIpAXXEHUs, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMbIe OOYyYaroIIMMCsI MHOYKECTBAa HaTypalbHbIX, IIEJbIX,
pallMOHANBHBIX U JICUCTBUTEIBHBIX  YHUCEN  JONOJIHAKOTCA  MHOXECTBOM
KOMIUIEKCHBIX 4Yucell. B KaXIoM M3 3TUX MHOXECTB pPacCMaTpUBAIOTCA
CBOMCTBEHHbIE €My cheuuuyecKkue 3aJaud M OINEepaluu: JeJICHHE Haleno,
ONEpUpPOBAHUE OCTAaTKaMU Ha MHOXKECTBE LIENBIX YHCEN, OCOoOble CBONCTBA
paloHaNIbHBIX ¥ UPPALMOHATIBHBIX YMCEN, apu(PMETHUYECKUE ONEpaluu, a TaKxKe
U3BJICYCHUE KOPHs HATYPAJIbHOM CTEIIEHW HAa MHOXKECTBE KOMIUJIEKCHBIX 4YMCEIN.
biaromapss mocnenoBaTeIbHOMY PACIIMPEHUIO KPYyra HCIIONb3YEMBIX YHCEN U
3HAKOMCTBY C BO3MOJKHOCTSIMM HUX IIPUMEHEHMS IS PELICHUS Pas3IMYHBbIX 3a7ay
(dopMupyeTcsi IpeACTaBI€HUE O €IUHCTBE MAaTeMAaTUKH KaK Hayku U €€ poju B
IOCTPOEHUU MOJIEIEN peanbHOro MHUpPA, LIMPOKO MCIONb3YHOTCS 00O0OIIeHHE U
KOHKpETHU3aLUs.

JInana «YpaBHEHUs M HEPABEHCTBA» PEAIU3YETCA HA TNPOTSIKEHHHU BCETO
oOydeHHUsi Ha YPOBHE CpeIHEro oOIero oOpa3oBaHMs, MOCKOJIbKY B KaXKIOM
pasnene IIporpamMmbl IIPEeAyCMOTPEHO pELIEHUWE COOTBETCTBYHIOLIMX 3axad. B
pe3ysnbrate oOydaroluecss OBJIAJEBAIOT PAa3JIMYHBIMM METOAAMM  PELICHMS
palMOHAIBHBIX, HPPALMOHAIBHBIX, IOKA3aTEJbHbIX, JOrapu(PMUYECKUX U
TPUTOHOMETPUYECKNX YPABHEHUN, HEPABEHCTB M CHCTEM, a TaKXKe 3a1ad,
coaepkamux napamerpsl. IlomydeHHbIE yMEHHsS IIUPOKO MCIOJB3YIOTCS IpU
UCCIIEJOBaHUM (PYHKIUH C TOMOIIbIO NMPOU3BOJHOM, NP PELIEHUHN MPHUKIAJHbBIX



3a/1a4y M 3a7]a4 Ha HAXOXKJEHHWE HAMOOJBIINX U HAUMEHBIINX 3HAYCHUN (yHKIIUU.
JlanHasi conepkaTelibHasi TIMHUS BKJIIOYAeT B ce0s Takke (HOpMUPOBAHHE YMEHUN
BBITIOJIHATL  pacu€Tel 1o  (dopMmynaMm, MpeoOpa3oBaHUsl  PAIlMOHATBHBIX,
UPPAIMOHATBHBIX M TPUTOHOMETPUYECKUX BBIPAXKEHUH, a TaKkKe BbIPAXKEHU,
colepKalux CTeneHu u Jorapudmel. brarogaps u3ydeHUI0 anreOpandecKoro
Marepuaia MPOUCXOAWUT  JaJbHEWIIEEe  pa3BUTUE  AJNTOPUTMHYECKOTO U
a0CTPaKTHOTO MBIIUICHUS O0yYaromuxcs, GOPMUPYIOTCS HABBIKU JEAYKTHBHBIX
paccyxaeHuid, paboOTbl C  CHUMBOJIBHBIMH  (opMamMu,  NPEACTaBICHUS
3aKOHOMEPHOCTEH W 3aBHCHMOCTE B BHJE DPABEHCTB M HEpaBEHCTB. AureOpa
npennaraet d(PQGEeKTUBHbIE HMHCTPYMEHTBHI ISl PEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HarJIsJHO IEMOHCTPUPYET CBOM BO3MOYKHOCTU KaK
SI3bIKA HAYKH.

ConepxaTenbHO-MeTOANYECKasT JUHUS «DyHKIMM W Tpadukw» TECHO
NEeperieTaeTcs ¢ APYTMMH JIMHUSMH y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aaET MOCIE0BATENbHOCTh U3YUEHUS MaTepuaiia. MzyueHue cTeneHHou,
MI0Ka3aTeNIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (QYHKIIUMA, UX CBONCTB
u rpadukoB, UCIONIb30BaHUE (QYHKIMN NI PEIIeHUs 3ajay U3 APYruX y4eOHBIX
NpPEAMETOB U PEATbHOMN KU3HU TECHO CBA3AHO KaK C MAaTEeMaTUYECKUM aHAIU30M,
TaK U C PEIICHHEM YpaBHEHUU W HepaBeHCTB. [lpu 3TOM Oosnbilioe BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BBIpaXKaTh (HOpPMYJIaMU 3aBUCUMOCTH MEXKIY
pa3IMUHBIMA BEJIMYMHAMU, HUCCJEAOBATh IMOJYUYEHHbIC (YHKIUU, CTPOUTH HX
rpaduku. MaTtepuan 3TOH colepKaTeIbHOW JTMHUU HAIICJICH Ha Pa3BUTHE YMEHUM
YU HaBBIKOB, IMO3BOJISIIOIIUX BbIpaXXaTh 3aBUCUMOCTH MEXKIY BEIMYMHAMU B
paznuyHOi (opMe: aHaTUTUYECKOH, rpaduueckoil u cimoBecHoil. Ero m3ydenwue
CIIOCOOCTBYET Pa3BUTHIO  AJNTOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K
0000IIEHNIO U KOHKPETU3AINH, UCIIOJIb30BAHUIO aHAJIOTHH.

CopnepxarenpHas JuHug «Hadana MareMarnueckoro aHaiau3a» IMO3BOJSET
CYIIECTBEHHO PACIIMPUTH KPYT KaK MATEMaTUYECKUX, TaK U MPUKIAIHBIX 3a/]ad,
JIOCTYITHBIX 0O0YyYarolmuMCcs, TaK KaK y HHUX TMOSBISIETCS BO3MOXXHOCTb CTPOUTH
rpa@uKyd  CIOXHBIX (YHKIMM, ONpeAeNsaTh WX HauOOJbIIME W HaWMEHbIINE
3HAQYEHUS, BBIYUCIATH IUIOMATU (GUTyp U O0OBEMBI TEJ, HAXOAUTh CKOPOCTU H
yCKOpeHusi TmpoiieccoB. JlaHHasi cojepkaTeiabHas JHUHUS OTKPHIBAET HOBBIC
BO3MOKHOCTH TOCTPOCHUSI MAaTEMATHYECKUX MOJIeJIe pealbHbIX CHUTYyallUi,
MO3BOJIAET HAXOJWTh HAWIYYIIEe pPEUIEHWE B TMPUKIAJAHBIX, B TOM YHCIE
COLIMAJIbHO-DKOHOMHYECKHUX, 3a/ladyaX. 3HAKOMCTBO C OCHOBAaMH MaTEMaTUYECKOTO
aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOro, (HOpPMaIbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBINIUICHHS, (POPMUPOBAHUIO YMEHUU pPaCIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTHUKHU B HayKe, TEXHHUKE M HCKyccTBe. OOyuaromuecs y3HAIOT O



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

CopepxarenpHO-MeTOAUYECKas JTUHHUS « MHOXKECTBa U JIOTHKA» BKJIIOYAET B
ceOst PJIEMEHTBl TEOpPUM MHOXKECTB M MaTeMaTH4YecKol Joruku. TeopeTtuko-
MHO>KECTBEHHBIE MPEJICTABICHUS TPOHU3BIBAIOT BECh KYyPC IMITKOIHLHOW MaTeMaTHKU
U TpeayiaraloT HauOoJiee YHUBEPCAIbHBIM SI3bIK, OOBEIUHSAIONINI BCE pa3feibl
MaTeMaTUKH H ©€ TPWIOKCHUH, OHM CBSI3bIBAIOT pPa3HbIE MaTEMaTHYCCKUE
JTUCIUTUIMHBI W WX TPWIOKEHUS B eauHoe 1enoe. [lodToMy BakHO nmaTh
BO3MOXHOCTh OOydarImeMycss TOHUMAaTh TEOPETUKO-MHOKECTBEHHBIM  SI3BIK
COBPEMEHHOM MAaTEMaTUKH W HMCIOJB30BAaTh €r0 I BBIPAKEHUS CBOMX MBICIICH.
JpyrumM BaXXHBIM TPU3HAKOM MaTEMaTUKH KakK HayKd CJIeAyeT MpU3HATh
CBOMCTBEHHYIO €M CTpOrocTh OOOCHOBAaHMM U CIIEIOBAaHHE OINpeaeIEHHBIM
OpaBWjiaM  TOCTPOCHHUS  JOKa3aTeNbCTB.  3HAKOMCTBO  C  JJIEMEHTaMHU
MaTEMaTUYECKONH JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIIIICHUS
00y4Jaronmxcsi, T03BOJISIET UM CTPOUTH CBOU PACCYKJICHHS HA OCHOBE JIOTUYECKHUX
npaBuil, POPMUPYET HABBIKK KPUTHUECKOTO MBILUICHHUS.

B yuebnoMm Kkypce «Anredpa W Hayalla MaTE€MaTUYECKOrO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITUPOBAHMS, KOTOPHIC MPU3BAHBI
CcrocoO0CTBOBaTh (OPMHPOBAHUIO HABBIKOB ITOCTPOSHUS MOJENeH peaTbHBIX
CUTyallMii, HCCNEOBaHUS AITHUX MOJENe ¢ TOMOIIBI0 ammapara aiareOpsl u
MaTEeMaTHYECKOTO aHalln3a, WHTEPIPETAllMd MOJYYCHHBIX pe3yJlbTaToB. Takue
3aJlaHuUs BIUIETCHBI B KX/l U3 pa3/IeJoB MPOTrpaMMBbl, TOCKOJIBKY BECh MaTepHall
y4eOHOTO Kypca IMIMPOKO HCIOJIB3YETCs IS PEIIeHUs TMPHUKIAAHBIX 3amad. [Ipu
pEIICHNH  pEalbHBIX  NPAKTUYECKUX  3a1ad  oOydYaroniuecss  pa3BUBAIOT
HAOJIIOIATENIbHOCTh, YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIb30BaTh  AHAJIOTHIO, 0000IaTh M KOHKPETHU3UPOBATH  IMPOOJIEeMY.
JlesiTtenpHOCTh 1O  (DOPMHUPOBAHHWIO HABBIKOB PEIICHHS] TPUKIAIHBIX 3a1ad
OpraHU3yeTCs B MPOIIECCE U3YyUCHUS BCEX TeM y4eOHOTO Kypca « Anrebpa u Hadamna
MaTEMaTUYECKOTO aHATTU3ay.

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



COJEPXKXAHUME OBYUYEHUA
10 KITACC

Yuciia 1 BBIYUCTICHUSA

PaunonanbHpie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU, MPOLICHTHI,
OeckoHEeUHbIe Tepuoanueckue Apoou. I[lpumenenue npoOell W TPOIEHTOB IS
pelLIeHUs MPUKIIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACIIEH 3HAHUMU U PEATIbHOU KU3HU.

JleficTBUTENbHBIE YHKcla. PalnMOHallbHBIE W MPPALMOHAIBHBIE YHUCIA.
Apudmernueckre  omepalMu € JICUCTBUTENIbHBIMU  4YHMclIaMd.  Moayiib
JNENUCTBUTEIBHOTO YKMCIIa U €ro cBoicTBa. [IpnOnmx€HHbIE BBIYMCICHUS, PABUIIA
OKpPYTJIEHMS], IPUKHUJIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ uenbiM mnokazateneM. bunom Herotona. Hcnosb3oBaHue
NOAXO0ASIIEH (POPMBI 3aMKUCH ACHUCTBUTENBHBIX YUCEN IJIsl PEUICHUS TPAKTUYECKHUX
3a/1a4 U NPECTABICHUS JaHHBIX.

ApudmeTnueckuii KOpeHb HaTypaIbHOW CTETICHH U €r0 CBOMCTBA.

CreneHp C pauMOHAJIBHBIM IIOKa3aTeleM U €€ CBOMCTBA, CTENEHb C
JNENCTBUTEIBHBIM MTOKA3aTEIEM.

Jlorapudm uymucna. CpoiictBa norapu¢pma. J[lecsiTuuHble M HATypasbHbIE
J0rapu(pMsl.

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

YpaBHeHUs U HEPABEHCTBA

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

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

[IpeoOpa3oBaHUs YUCIOBBIX BBIPAKEHHM, COJIEPIKALINX CTEIEHU U KOPHH.

HppannoHanbHbie YpaBHEHHSI. OcHOBHBIE METOBI peueHus
VPpALMOHATBHBIX YPAaBHEHUM.

[lokazarenbHble ypaBHEHMS. OCHOBHBIE METOJBI PEIICHHUS ITOKA3aTEIbHBIX

YPaBHCHUM.

[IpeoOpazoBanue BeIpaKeHUH, COAEPKALTUX JTOTAPU(MBI.

Jlorapugmuueckue YpaBHEHUS. OCHOBHbIE METO/IbI pelieHus
aorapu(MUYECKUX YPABHEHHIA.

OcHOBHBIE TPUTOHOMETPHUUYECKHE (bopMyIBbL. [IpeoOpazoBanue

TPUTOHOMETPUUECKUX BBIPAXKEHUH. PellieHne TpPUroHOMETPUIECKUX YPABHEHU .



Pemenne cucreM JIMHENMHBIX YypaBHEHMH. Marpuma CUCTEMBbl JIMHEHMHBIX
ypaBHeHMI. OrnpenenuTens MaTpUlbl 2X2, €ro TIeOMETPUYECKUH CMBICI H
CBOMCTBA, BBIUMCJIIECHUE €0 3HAYEHMS, TPUMEHEHUE OINpPEACIIUTENS ISl pelIeHUs
CHCTEMBI JIMHEWMHBIX YypaBHEHHU. PelieHne npukiIagHbIX 3a7a4 € MOMOIIBIO
CHCTEMBl JIMHEMHBIX ypaBHEHUW. lccienoBaHne ITOCTPOCHHOM MOJEIN C
MIOMOIIBIO MATPHI] U ONIPEIETUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN pEalbHOM CHUTyallMH C IOMOLIBIO
ypaBHEHUN U HepaBeHCTB. [IpuMeHeHHe ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEMaTUYECKUX 3aJad M 3aJad M3 pa3IMYHbIX O0JacTel HayKh M pealbHOU
KU3ZHU.

DOYyHKUMH U TPAPUKH

@OyHkius, crnocoObl 3agaHus (QyHkuuu. B3auMHO o00paTHble (QYHKIUU.
Komnoszumms ¢yskuuit. I'paduk  QyHKIuu. OnemMeHTapHble NpeoOpa3zoBaHUs
rpaduKoB QyHKIIHIA.

OO6nacthb ompeneneHuss U MHOXKECTBO 3HaueHud (yukuuu. Hymu QyHkium.
[TpomexyTku 3HaKomocTosiHCTBA. UETHBIC U HEeUETHBIE PyHKIIMU. [Tepuoandeckue
dbyukiuu. I[IpoMexxyTKu MOHOTOHHOCTH (GYHKIIMU. MakCUMyMbl U MUHUMYMBbI
dbynknuu. Hanbomnbiee n HauMeHbIee 3HaYeHUsT QYHKIINM HAa IPOMEXKYTKE.

Jluneitnasi, kBajpaTU4yHas W APOOHO-TMHEWHas (QYyHKIUH. DIeMEeHTapHOe
UCCJIEIOBAHUE U MTOCTPOEHUE UX rpaduKoB.

CrenenHast QyHKIMS ¢ HATYypaJbHBIM U LEIbIM NOKa3zareneM. E€ cBoiicTBa u
rpadguk. CpoiicTBa U rpaduK KOPHS N-OM CTENEHH Kak (YyHKUUH OOpaTHOU
CTEIIEHU C HaTypaJbHbIM [TOKA3aTEIIEM.

[TokazatenbHas u jorapupmMuueckas (YHKIIMH, UX CBOWCTBA U TpaUKU.
Ncnonb3oBanue rpagukoB GyHKIMMA 715 pellIeHUs YPaBHEHUH.

TpuroHomerpuyeckass OKPY>KHOCTb, OIpEAENIEHHEe TPUTOHOMETPUUECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

OYHKIMOHAJIbHBIE 3aBUCUMOCTH B pEalibHbIX MPOIECCaxX U SIBJICHUSX.
['paduiku peasibHBIX 3aBUCUMOCTEH.

Hauvana MaTeMaTH4eCcKOro aHajamn3a

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJlaHUs IIOCJIEAOBATENILHOCTEH. MeTox
MaTeMaTUYECKON WHTyKIIUH. MoHOTOHHBIE u OTpaHUYCHHBIC
MOCJIEeI0BaTENbHOCTU. VICTOpHUsT BO3ZHMKHOBEHUSI MAaT€MaTHYECKOrO0 aHalW3a Kak
aHain3a OECKOHEYHO MaJIbIX.

Apudmernueckas U reoMeTpuueckas rmporpeccuu. beckoneuHo yObiBaroias
reomerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOIIEH reoOMEeTpUYECKOn
IPOrpeccrui. JIMHEWHBIM U 3KCIIOHEHIMAIBHBIN pocT. Yncio e. PopmyJia CI0KHBIX
npoueHToB. Mcrnosb30BaHWE TPOTPECCHMU I PEIICHHUS peajbHbIX 3a/ad
MIPUKJIAIHOTO XapaKTepa.



HemnpeproiBHble (GyHKIIMM W WX CBOWCTBA. TOUYKM pa3pbiBa. ACHUMIITOTHI
rpadukoB ¢yHkuuil. CBolcTBa (QYHKIHMH HENPEpPHIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JJIsi PEUICHHS HEpaBeHCTB. [IpuMeHEeHHe CBOWCTB HENPEPBIBHBIX
(GyHKUMNA U1 pelueHus 3a/1a4.

[TepBas u BTOpast mpousBoAHbIe PyHKIMU. ONpeeneHne, reoOMEeTPUIECKUN 1
(bu3HUecKuil CMBICT TPOU3BOIHON. YpaBHEHUE KacaTeIbHOUN K TpaduKy QyHKIUH.

[IpousBoanHbie  dyeMeHTapHBIX  ¢GyHKOM.  [Ipou3BojHass ~ CyMMBHI,
MPOU3BEICHUS, YACTHOTO Y KOMIO3ULIMY (DyHKITHHA.

MHo:xecTBa U JIOTMKA

MHOKeCTBO, oOnepauuMu HaJ MHOXECTBAMH M HX CBOMCTBA. Jlmarpammbl
Oiinepa—Benna. IlpumeHeHHE TEOPETMKO-MHOMXKECTBEHHOTO — ammapara s
ONKMCAHUS PEAbHBIX MPOLECCOB W SBJICHUW, MPU PEIICHUU 3aAad U3 JIPyTHX
y4€OHBIX MPEAMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHUYeCKOro OOBEKTa, CIEACTBHE,
JI0KA3aTeNbCTBO, PABHOCUJIBHBIE YPABHEHMUS.

11 KIIACC

Yucjia 1 BBIYUCTICHUSA

Harypanenbie u nensie yucna. [IpumeHeHne NpU3HAKOB JEIMMOCTH LIENIBIX
gyucen, HanOonpmuid obmui aemurens (mamee — HOJl) u HamMenbiee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o moay:to, anropurma EBkiuaa 1ist pemieHus
3a/1a4 B LIEJIBIX YHUCIIAX.

Kommnekcuble uucna. Anredpavueckass U TPUTOHOMETpUYECKas (POpPMBbI
3alUCH KOMIUIEKCHOTO 4Hclia. Apu(pMETHUYECKHE OIepauuud ¢ KOMILIEKCHBIMU
guciamu. M300pakeHre KOMIUIEKCHBIX YHCENT Ha KOOPJAMHATHOW IUIOCKOCTH.
®opmysia MyaBpa. KopHu n-oil cTeneHn U3 KOMIUIEKCHOTO uucia. [I[pumMenenue
KOMIUJIEKCHBIX YMCEN JIs1 PelIeHUs] (PU3NUECKUX U TEOMETPUUYECKUX 3a/1ay.

YpaBHeHUS U HEPABEHCTBA

CucremMa M COBOKYNIHOCTb YPAaBHEHH U HEpPaBEHCTB. PaBHOCHUIIbHBIE
CHUCTEMBI U CUCTEMBI-CIIEICTBYS. PABHOCUIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKUX  YPAaBHEHHM C  TMOMOIIBIO
TPUTOHOMETPHUUECKON OKPY>KHOCTH. PenieHne TpuroHoMeTpU4ECKUX HEPABEHCTB.

OcCHOBHBIE METOABl PEIICHUS IMOKa3aTeIbHBIX H  JIOrapu(PMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUSI UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOABl PEIICHUS CUCTEM M COBOKYIHOCTEN palMOHAJIbHBIX,
UppAIMOHATBHBIX, TOKA3aTEIbHBIX U JIOTAPU(OMUUIECKUX YPABHEHUM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMMU.



[IpumeHenue  ypaBHEHUH, CHUCTEM UM  HEPABEHCTB K  PELICHUIO
MaTEeMaTUYECKUX 3a7ad M 3a/Jady M3 pa3IMyHbBIX o0JacTel HayKu M pealbHOU
YKU3HU, UHTEPIIPETALMA TOJYYEHHBIX PE3YJIbTATOB.

DOYyHKIUU U TPAPUKHU

I'padux xommosuruu Qyskuii. ['eomerpuyeckue oOpa3bl ypaBHEHUN U
HEPABEHCTB HAa KOOPJAMHATHOU IIOCKOCTH.

Tpuronomerpruyeckue PyHKIUU, KX CBOMCTBA U IPAPUKH.

I'paduueckue Meroabl pelieHUs ypaBHEHU W HepaBeHCTB. ['paduueckue
METO/bI PEIICHUS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanne rpadukoB (QyHKUMHA [UIsi MCCIEAOBAaHUS IMPOLIECCOB MU
3aBUCUMOCTEH, KOTOpbI€ BO3HHMKAIOT IMPHU PEIICHUU 3aJad U3 JAPYTHX yueOHBIX
MPEIMETOB U PEATBLHOU )KU3HU.

Hayana MaTeMaTH4eCKOro aHajmu3a

[IpumeHneHre MPOM3BOTHON K HCCIEAOBAaHUIO (PYHKIIMH HA MOHOTOHHOCTH U
3KCTpeMyMbl.  HaxoxaeHue  HamOONbIIEro UM HAaUMEHbBIIEro  3HAYeHUMH
HEenpepbIBHON (QYHKIIUU HA OTPE3KE.

[IpumMeHeHne NPOU3BOAHOM I HAXOXKACHUS HAWJIY4dlller0 pEIICHHS B
NPUKIAIHBIX 33/1a4dax, Uil ONPEACIICHUS CKOPOCTH M YCKOPEHHS Ipouecca,
3aIaHHOTO (HOPMYJIIOH WU TPAPUKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOWMCTBO TMepBooOpa3HbiX. I[lepBooOpasHbie
aneMeHTapHbIX QyHKIUH. [IpaBuina Haxox1eHUs 1epBOOOPa3HbIX.

Wurerpan. I'eomerpruueckuit CMBICII MHTErpaia. Brruucnenue
onpeaenéHHoro uuTerpaia mno gopmyne Hetorona-JleitOnuna.

[Ipumenenne uHTerpajia A HaXOXKJIEHUS IUIOMIAJAEH IUIOCKUX (Uryp H
00BEMOB r€OMETPUUYECKUX TEJL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUN. MaTtemaTudyeckoe
MOJICIMPOBAaHUE PEAIbHBIX IMPOLECCOB C NOMOLIBI  AU(depeHInaIbHbIX
YPaBHECHUM.



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

JIMYHOCTHBIE PE3YJIbTATHBI

1) rpa:x1aHCKOr0 BOCIIMTAHMSI:

c(hOpMHUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00yYaIOIIETrocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCUMCKOro  0OIlecTBa,  MPEJICTaBIEHUE O
MaTeMaTUYECKUX OCHOBaxX (YHKIIMOHUPOBAHUS PAa3IUYHBIX CTPYKTYp, SIBICHUI,
OpoLeayp TIpaxaaHckoro oOmiecTBa (BbIOOpPBI, OMPOCHl M APYroe), yMEHHe
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSIMUA 1 HA3HAYCHUEM;

2) NIaTPUOTHUYECKOI0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPAXTAHCKON HICHTUYHOCTH, YBAKCHUS K
MPOILJIOMY M HACTOSIIEMY POCCUICKOW MAaTE€MAaTHWKHU, IIEHHOCTHOE OTHOIIEHHUE K
JOCTUKEHUSAM POCCUHUCKUX MAaTEeMaTUKOB U POCCUMCKON MaTEMaTUYECKOM MIKOJIbI,
WCIIOJIb30BaHUE OTUX JOCTHIKEHUW B JAPYrHX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMUKU,;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HaHUE AYXOBHBIX LIEHHOCTEM POCCHICKOrO Hapoja, CPOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHUA, dTUYECKOTO IMOBENICHHS, CBA3aHHOIO C MPAKTUYECKUM
OPUMEHEHUEM JIOCTUKEHUM HAyKH M JESATEIbHOCThIO YYEHOr0, OCO3HaHUE
JMYHOIO BKJIa/1a B MOCTPOCHHUE YCTOMYHUBOTO OyAYLIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS:

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

5) pu3nyeckoro BOCIMTAHMS:

c(OPMHUPOBAHHOCTh yMEHUS TMPUMEHSATh MAaTeMAaTHYeCKHEe 3HAHUA B
MHTEpEecax 3I0pOBOro U 0€30MacHOro 00pasa >KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 370pOBbIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHH U
OTIIbIXa, peryisipHas (pu3snyeckas aKTUBHOCTH), (PU3HMUECKOE COBEPUICHCTBOBAHUE
IIPU 3aHITUSAX CIIOPTUBHO-03/J0POBUTENBHOMN €S TEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TpYyHdy, OCO3HAaHUE IIEHHOCTU TPYAOTIOOUs, HHTEpeC K
paznuyHbiM  cpepaM  MPOPECCHOHAIBHOM  AESTENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMU, YMEHHUE COBEpIATh OCO3HAHHBIM BHIOOD
Oynymeld mpodeccnr ¥ peaqr30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,



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

7) IK0JOrn4eCKOro BOCIMTAHMS :

c(hOpPMHUPOBAHHOCTh  JKOJIOTHYECKONW  KYJIbTYphl, ITOHUMAHHE BIIMSHUS
COLMAIbHO-DPKOHOMHYECKHUX IMPOLIECCOB HA COCTOSTHUE MPUPOJTHON U COLIMATIBLHOU
Cpelbl, OCO3HAHUE TII00AIBHOTO XapaKTepa IKOJIOTUYECKUX MPoOieM, OpUeHTAIUS
HAa TPUMEHEHHE MaTEMAaTHMYECKUX 3HAHUM IS pelieHus 3a7ady B 00JacTu
OKpYXaruel Cpeapl, IUIAHUPOBAHUE IOCTYNKOB M OLEHKH HX BO3MOXHBIX
MOCJICACTBUH JIJISI OKPYIKAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAYKW W  OOIICCTBEHHOW  MPAKTUKH, TMOHUMAHUE
MaTEMaTUYECKOW HayKh Kak cdepbl UYeIOBEYECKOW ACATEIBHOCTH, JTAroB &
pa3BUTUSA M 3HAYMMOCTH [UJI1 Pa3BUTUS LMBUJIM3ALMHM, OBJIAJICHUE S3BIKOM
MaTE€MaTUKH W MaTEeMaTUYECKOM KyJIbTYypOM KakK CpEICTBOM IIO3HAHUS MHPA,
FOTOBHOCTh OCYILECTBIATh MNPOCKTHYID U MCCIEIOBATEIbCKYIO JESITEIbHOCTD
WHJIMBUIYaJIbHO U B TPYMIIE.

METANPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Ba3oBble Jjornueckue AeiicTBUA:

BBISIBJISIT M XAapaKTEPU30BaTh CYIIECTBEHHBbIE NMPHU3HAKM MATEMaTHYECKUX
OOBEKTOB, TMOHATHH, OTHOLIEHUW MEXAYy MOHATHAMHU, (POPMYIHPOBATH
oTpesieNieHUs MOHATUH, YCTaHABIMBATh CYLIECTBEHHbBIN NMPU3HAK KJIaCCU(UKALINH,
OCHOBaHUs AJ1s1 0000IIEHUS U CPAaBHEHUS, KPUTEPUH POBOUMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMylIupoBaTb U  NPeoOpa3oBBIBATh  CYXACHUS:
YTBEPAUTENbHBIE U OTPULATENIbHbIE, EAMHUYHbIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJISITh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U TPOTUBOPEUMS
B (hakTax, JAHHBIX, HAOJIONECHUSAX U YTBEPXKACHUSAX, MpeularaTb KPUTEPUU AJis
BBISIBJICHUS] 3aKOHOMEPHOCTEN U IPOTUBOPEUNIL;

JIeNaTh BBIBOJBl C MCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUHN, YMO3AKIFOUEHUH 10 aHAJIOTHH;

IPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENbCTBA MATEMATHYECKUX YTBEPKIACHUI
(mpsiMBIE U OT MMPOTUBHOTO), BEICTPAUBaTh aPTyYMEHTALMIO, IIPUBOIUTE IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOJIbI;

BbIOMpATh Ccrmocod peleHuss y4eOHOW 3ajaud  (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  pEIIEHHUsA, BbIOMpAaTh HauOoliee MOAXOAAMMK ¢ y4€TOM
CaMOCTOATEIIbHO BBIIEJIEHHBIX KPUTEPHUEB).



ba3zoBble uccieaoBare/bCKue 1eHCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT MO3HAHUS,
GopMyaMpoBaTh  BOMPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MOpodIiieMy,
yCTaHABJIMBAaTh HCKOMOE U JaHHOE, (OPMUPOBATH TUIIOTE3Yy, APryMEHTHUPOBATH
CBOIO MO3UIINI0, MHEHUE;

IIPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBIA SKCIIEPUMEHT, UCCIIEOBAaHUE
M0 YCTAHOBJICHUIO OCOOCHHOCTEM MaTeMaTHYECKOro 0ObEKTa, SIBIICHHUS, MPOIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 0ObEKTaMU, SBJICHUSIMHU, POILECCAMMU;

CaMOCTOSATENFHO (OPMYIUPOBATh OOOOIIECHUS W BHIBOJABI 1O pe3yibTaTam
NPOBENEHHOTO  HAOMIONECHMS, HUCCIIEIOBAHUS, OIICHUBATh  JIOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHI;

MIPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE TMpollecca, a TaK¥KE BBIJIBUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaumeii:

BBISIBIISITH JAeUIIMTHI MHPOPMAILIUU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETA Ha
BOIIPOC U JJI PEIICHUS 3a]1a4H;

BBIOMpaTh MH(POPMAILINIO U3 UCTOUHUKOB Pa3IMYHBIX THIOB, aHAJTU3UPOBATH,
CHUCTEMATU3MPOBATh W WHTEPIPETUPOBATH WH(DOPMAIIUIO DPA3NHYHBIX BUIOB U
dbopmM IpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MHGOPMAIIMIO, MPEACTaBIATh €€ B Pa3IM4HbIX (opMax,
WJUTFOCTPUPOBATH I'paUUuECKH;

OIICHUBATh HaJIEKHOCTh uHpopManu o CaMOCTOSITEIILHO
c(hOpMyYITUPOBAHHBIM KPUTCPHSIM.

KoMMyHUKAaTHBHBIC YHHBEpPCAJIbHbIC YYeOHbIE 1elCTBUS

Oo0menne:

BOCIIPUHUMATh U (HOPMYIHPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HesisMu OOLIEHMsI, SICHO, TOYHO, I'PaMOTHO BBIpaXXaTb CBOK TOYKY 3pEHHUS B
YCTHBIX W IHCBMEHHBIX TEKCTax, AABaTh IIOSICHEHUS II0 XOJy PELICHUs 3aJayH,
KOMMEHTHPOBATH IMOJYYEHHBIN pe3yJIbTarT;

B X0/€ 0OCYXXJIeHUS 3aJaBaTh BONPOCHI MO CYIIECTBY 0OCYXIaeMOMl TEMBI,
npoOsieMbl, pemiaeMod 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHMCK
pELICHUs], COINOCTAaBIATh CBOM CYXKIEHHUS C CYXKJICHUAMM JPYTUX YYaCTHUKOB
nuanora, oOHapy>KUBaTh Pa3jiM4Me U CXOJCTBO MO3ULHUNA, B KOPPEKTHOWU (opme
(opMyIMpPOBATH PA3HOIIIACHSI, CBOU BO3PAXKEHUS;

IPEACTABIATh PE3YAbTAThl PEUICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEIO0BAaHNUS,
IPOEKTa, CaMOCTOSTENBHO BBIOMpPATh (opMar BBICTYIUIEHHS C Y4€TOM 3ajad
IPE3EHTALNN U OCOOEHHOCTEN ayIUTOPUN.

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiicTBUSA



Camoopranusanus:

COCTaBJIATh IUIAH, aJITOPUTM PELIEHUS 3aJa4yH, BIOMPATh CIOCOO PELIEHUs C
y4E€TOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEN, apryMEHTHUPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOW MH(OpMALUK.

CaMOKOHTPOJIb, IMOLMOHAJIBLHBIN HHTEJICKT:

BJaJeTh  HABbIKAMU  IIO3HABATEJIbHOM  pediekcun Kak  OCO3HaHUs
COBEPILIAEMbIX JCUCTBUN M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB, BIIAJIETh
cnoco0aMy CaMONPOBEPKH, CAaMOKOHTPOJS Mpolecca U pe3yjbTaTa peleHus
MaTeMaTHUYECKOM 3a/1auu;

IPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEILIECHUU 3a/1auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JaHHBIX,
HaWJEHHBIX OLIMOOK, BBISIBJIEHHBIX TPYJHOCTEH;

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

CoBMecTHAas 1eSITEIbHOCTD:

NOHUMAaTh M MCIOJIb30BATh MPEUMYIIECTBA KOMaHAHOW W MHAMBUAYAIbHON
paboOThl Mpu pelIeHHH Y4eOHbIX 3aJad, NPUHUMATh LEelIb COBMECTHOMU
JesITeNIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenessTh
BUIBbl paboT, JOroBapuBaThCA, OOCYX AAaTh MpOIECC U pe3yabTaT padoThl,
0000111aTh MHCHHS HECKOJIBKUX JTIOACH;

y4acTBOBaTh B IPyHNOBBIX (opMax paboThl (0OCykAeHUS, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMb» M WHBIE), BBIIOJHATH CBOIO 4YacTb pabOTHl U
KOOPJIMHUPOBAaTh CBOM JCHCTBUS C JPYTMMH YIEHAMH KOMAaH[bl, OLICHUBATh
Ka4yeCTBO CBOETO BKJIaJa B OOLIMH MPOAYKT MO KPUTEPUAM, CHOPMYIHPOBAHHBIM
Y4YaCTHUKaMU B3aUMOJICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenuss B 10 kiiacce o0OydaroIIMiCA MOJYYUT CIEAYIOIINE
PEeIMETHBIE PE3yJIbTaThl 10 OTACIBHBIM TeMaM paboyell mporpaMmbl y4eOHOTO
Kypca «Anredpa 1 Hadajia MaTEMaTUYECKOTO aHATN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJIHO OINEpPUPOBATH MOHATUAMH: pPaAlMOHATIBLHOE YHUCIO0, OECKOHEUYHas
nepuogudeckas JapoOb, TPOIEHTHI, HWPPANHOHATLHOE YHCIO0, MHOXKECTBA
paLMOHAIBHBIX U JEUCTBUTENBHBIX YUCEI, MOIYJIb JCUCTBUTEIBLHOIO YHUCIIA;

OPUMEHSATh JpOOM M TPOLEHTHI JUIsl pPElIeHUs NPUKIAJAHBIX 3a/1ad U3
pA3JIUYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSITh PUOTUKEHHBIC BRIUUCIICHUS, IPABUIIA OKPYTIICHUS, IPUKUAKY U
OLICHKY PE3YJIbTaTa BBIYUCIICHUN;



CBOOOZHO ONEpUpOBaTh IIOHATHEM: CTENEHb C IeJIbIM [OKa3aTeleM,
UCIOJIb30BaTh MOAXOIALIYI0 (POPMY 3aIUCU JEHCTBUTENBHBIX YNCEN AJISl PEIICHUs
NPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

CBOOOJHO OIEpPUPOBATh MOHIATHEM: apU(PMETUUECKUN KOPEHb HATypaJbHON
CTEIICHH;

CcBOOO/IHO OIIEPUPOBAThH MOHATUEM: CTETIEHD C PALIMOHAIBHBIM I10KA3aTeleM;

CBOOOJTHO OIEpPUPOBATH MOHATUSIMH: JIOrapud™m YHCa, ACCITHUYHBIE U
HaTypaJbHbIE JIOTApU(MBIL;

cBOOOZHO OMEpUPOBATh MOHITUSIMH: CHUHYC, KOCHUHYC, TAHT€HC, KOTAHTE€HC
YHUCJIOBOTO apryMEHTAa;

OIEpUPOBATh MOHATHIAMH: APKCUHYC, aPKKOCHHYC M apKTaHI'€HC YHCIIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CcBOOOJHO OMEpUPOBATH MOHITHSIMH: TOXAECTBO, YpaBHEHHE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHHU-CIICICTBUS, PABHOCUIIBHBIC HEPABEHCTBA,

OPUMEHATh PA3JIMYHblE METOJbl PEIICHUS pPALMOHAIBHBIX U JApPOOHO-
palMOHAIIBHBIX YpPaBHEHWHM, IPUMEHATH METOJ HWHTEPBAIOB JUISl PELICHUS
HEPABEHCTB;

CBOOOZHO OIEpPUPOBATh MOHATUSAMHU: MHOTOUIEH OT OJHON MEepPEeMEHHOM,
MHOTOUWIEH C LEAbIMH KO3(p(PUUIUEHTAMH, KOPHU MHOTOUYIEHA, HPUMEHATh
JICJICHHE MHOTOWIEHA HAa MHOT'OYIEH ¢ OCTAaTKOM, Teopemy besy u teopemy Buera
JUISL PELIEHUS 3a/1a4;

cBOOOZHO OMEpUpOBaTh MOHATUAMU: CHUCTEMa JIMHEWHBIX YpaBHEHHIH,
MaTpula, ONPENEIUTENb MaTpulpl 2 X 2 M €ro IeOMETPUYECKUN CMBICI,
VCIIOJIB30BaTh CBOMCTBA ONpEeAeNuTeNs 2 X 2 JuIsl BBIYUCIICHUS €r0 3HAa4yeHus,
IPUMEHSATh ONPEACIIUTENIA I PEUIEHUs CUCTEMBl JIMHEWHBIX YpaBHEHUU,
MOJENUPOBATh PEAIBHBIE CUTYAllMU C IMOMOILIBIK) CUCTEMBI JUHEUHBIX YPaBHEHUH,
UCCIIEN0BATh ITIOCTPOCHHBIE MOJEIHM C IIOMOILIBIO MaTPULl U ONPENEIINUTEINIEH,
VHTEPIIPETUPOBATH ITOJIYy4YECHHBIN pPE3yJIbTaT;

UCIIOJb30BaTh CBOMCTBA JEHCTBUII C€ KOpHSAMH [UIsl IpeoOpa3oBaHUs
BBIPAKCHU;

BBINIOJIHATH MPE0OPA30BAHMS YHCIOBBIX BBIPAXKEHUH, COAEPIKALMX CTENEHH C
pPalMOHAIIBHBIM ITI0KAa3aTelIeM;

UCII0JIb30BaTh CBOICTBA aorapudpmoB VLS npeoOpazoBaHus
Jorapu(pMUYECKUX BbIPAKEHUN;

CBOOOJHO ONEPUPOBATH MOHATHAMHU: HppAlUMOHAIbHbIC, MOKAa3aTelIbHbIE WU
norapuMUUYECKre ypaBHEHUS, HAXOAUTh UX PEUICHHS C TOMOIIBIO PAaBHOCHIIBHBIX
IIEPEXO0I0B WIIN OCYIIECTBIIAA IPOBEPKY KOPHEM;



IPUMEHATHh OCHOBHBIE TPUTOHOMETpUUYECKUE (POPMYJIBI Uil PpeoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAXKECHUH;

cBOOOMHO OMEpHpOBaTh MOHATHEM: TPUTOHOMETPHUECKOE YpaBHEHHE,
OPUMEHATh HEOOXOoAuMble (OpPMYNbl  JUIsi  PEIICHHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPaBHEHHUI;

MOJICIMPOBaTh pealibHble CUTyalldd Ha S3bIKE€ aiureOpbl, COCTaBIIATH
BBIDAKEHUSI, YpPAaBHEHMs, HEPAaBEHCTBA IO YCJIOBHUIO 3a/aud, MCCIIE0BATh
NOCTPOEHHBIE MOJIENIH C UCIIOJIH30BAHUEM alllapaTa ajreopsbl.

DOyHKUMU U TpaduKu:

CBOOOJIHO OTEpUPOBATh MOHATUSMU: (PYHKIUS, CIIOCOOBI 3a/1aHus (PYHKITUH,
B3aUMHO OOpaTHble (yHKIMM, Kommo3ulms ¢yHKOuN, rpaduk QyHKINH,
BBITNIOJIHATD 3JIEMEHTapHbIE TpeoOpa3zoBaHus rpauKkoB (PyHKIIUI;

CBOOOJHO OINEpPUPOBAaTh MOHATHSAMHU: O0JACTh ONpPENEICHUS U MHOMKECTBO
3HaYeHUH QPYHKIMH, HYJIU QYHKIUH, IPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOZHO ONEpUPOBaTh MOHATHUSAMHU: YETHbIE M HEYETHBIE (PYHKIIHH,
nepuoanyYeckre (QyHKIUHU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMyMBbI U
MUHUMYMBI (YHKIMK, HauOoJblllee W HAWMEHbIee 3HauYeHHEe (QYHKIUU Ha
IPOMEXKYTKE;

cBOOOJHO ONEpPUPOBATh MOHATUAMMU: CTENEHHas QYHKIUS C HATYPaJbHBIM U
LEJIBIM TOKa3aTeneM, rpapuK CTENEeHHOW (YHKIMM C HATYpPaJbHBIM U LEJIbIM
nokaszatesneM, rpauk KOpHsS n-oil CTeNeHHW Kak (pyHKIHUM OOpaTHOW CTENeHU C
HaATypaJbHBIM MOKa3aTEeJIEeM;

ONEepUPOBATh TMOHATUAMU: JUHEIHAs, KBaJpaTU4YHAs WU JIpOOHO-TMHEWHas
(YHKIMH, BBIIOJIHATH 3JIEMEHTApPHOE UCCIIEI0BAaHUE U MIOCTPOCHUE UX IPauKOB;

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

CcBOOOZHO ONEpUPOBATh MOHATUAMU: TPUTOHOMETPUYECKAST OKPY>KHOCTD,
oIpesiesieHue TPUTOHOMETPUUECKHUX (DYHKIIUI YHCIOBOrO apryMEHTa;

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

Hayana maTeMaTH4ecKOro aHAJIM3a:

CcBOOOZIHO oONepUpoBaTh NOHATUAMM: apumeThyeckas U IeoMeTpuyecKas
nporpeccusi, 06CKOHEYHO yOBIBAIOIIAsi TEOMETPUUECKasi MPOTPECCHsl, THHEWHBIN U
AKCIIOHEHIIMATBHBIA POCT, (hOpMyJia CIOKHBIX MPOIEHTOB, UMETh MPE/ICTABICHHIE
0 KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCUU JIs PEIIEeHUs pealibHbIX 3a/ad MPUKIIATHOTO
Xapakrepa;



CBOOOJTHO OTIEPUPOBATH MOHATUSIMU: MOCIEI0BATEILHOCTD, CIIOCOOBI 3aJaHUS
MOCJIEI0BATENBHOCTEH, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEA0BATEIbHOCTH,
MOHUMATh OCHOBBI 3apOXKJEHUS MaTeMaTHYECKOro aHaju3a KaK aHaiu3a
OCCKOHEUYHO MAJIBIX;

CBOOOJTHO OIEPUPOBATh TOHATHSIMHU: HEMPEpPbIBHbIE (GYHKIHUHU, TOYKHU
paspbiBa rpaduka QyHKIIUHA, aCUMITOTHI rpaduka GyHKIUH;

CBOOOJHO oOIepUpoBaTh MOHATHEM: (GYHKIIUS, HENpephIBHAs Ha OTPE3KeE,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (DYHKIIMI JIJIst pEIIeHUs 3a/1a4;

CBOOOJTHO OIEPUPOBATh TIOHATHSIMHU: TIEpBas W BTOpas IPOW3BOJHBIE
dbyHKIIMU, KacaTenbHas K rpaduky QyHKINY;

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

UCIIOIb30BaTh T€OMETPUUECKUN U (U3UYECKUM CMBICT TPOU3BOJHON IS
pelieHus 3aad.

MHo:xecTBa M JIOTHKA:

CBOOOJHO  OMEpUPOBaTh  MOHATHUSMHU:  MHOXECTBO, OIEpaluud  HaJ
MHOECTBaMU;

UCII0Ib30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmnapart AJisl ONKCaHus PeaJbHbIX
MIPOLIECCOB U SIBJICHUM, TIPH PEIICHUU 3a71a4 U3 APYTUX yUeOHBIX MPEAMETOB;

CBOOOJTHO OIEPUPOBATH TMOHATUSIMH: OIpPECICHUE, TEOpeMa, ypaBHEHHUE-
CJIEICTBUE, CBOMCTBO MaTeMaTHYECKOT0 00BEKTA, 10Ka3aTeIbCTBO, PABHOCUJILHBIC
ypaBHEHHS U HEPABEHCTRBA.

K koHmy oOyuenus B 11 kjacce oOyyaromuidcs MOJYYHUT CIEAYIOLINE
IPEeIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM paboyell mporpaMmbl y4eOHOTO
Kypca «AnreOpa 1 Havajla MaTEMaTUYECKOTO aHATN3ay:

Yuciia 1 BBIYUCTICHUSA:

CBOOOJHO ONEPUPOBATh TMOHATUAMHU: HATypaJlbHOE U 1EJ0€ YHUCIIO,
MHOXECTBA HATypaJbHBIX M LEJbIX YHUCEJ, UCIOIb30BaTh MPU3HAKU JEITUMOCTHU
uensix yucen, HOJl u HOK HaTypallbHBIX 4MCeNn JJIsl pelICHUs 3a]a4, IPUMEHSTh
anroput™ EBknunaa;

CBOOOJHO OINEpUpPOBATH TMOHITHEM OCTaTKa IO MOJYJI0, 3aIluChIBATh
HaTypaJIbHBIC YKCIIAa B PA3IMYHBIX TO3UIIMOHHBIX CUCTEMaX CUUCIICHHUS;

CBOOOJTHO OMEPUPOBATH TMOHATUSAMH: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUJIEKCHBIX YHWCEJ, MPEJCTaBIATh KOMIUICKCHBIE 4YHClia B anredpandecko u
TPUTOHOMETPHUUECKON (opMe, BBITIOIHATH apu(PMETHUECKUE ONEepalii C HUMU U
n300paxaTh Ha KOOPJUHATHON MJIOCKOCTH.

YpaBHeHHs U HEPABEHCTBA:



CBOOOJTHO OMEPHUPOBATH TOHITHAMU: HpPpAIMOHAIBbHBIC, MMOKa3aTeIbHbIE U
JorapuMUYECKUE€ HEpPaBEHCTBA, HAXOJUTh MX PEIICHUS C TOMOUIBIO
PaBHOCHUJIBHBIX MEPEXO/IOB;

OCYILIECTBJIATh OTOOpP KOpPHEW TMpU PEHICHUM TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOOJTHO OMEpUPOBATH IOHATHEM TPUTOHOMETPUUYECKOE HEPaBEHCTBO,
NPUMEHSTh  HEO0OXOIUMbIC (OPMYJIbI ISl  PEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJTHO OTIEPUPOBATH MOHSATHUSMH: CHCTEMa U COBOKYITHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CHUCTEMBI-CIEACTBUS, HAXOJAUTh PELICHUS
CHUCTEMBI U COBOKYIIHOCTEW PAallMOHAIBHBIX, UPPALUOHAIBHBIX, [I0KA3aTEIbHbBIX U
Jorapu(pmMUYecKX YypaBHEHUN U HEPABEHCTB;

peuiarb palnroHaIbHbIE, VMppalOHAIBHEIE, MOKa3aTeIbHbIE,
jgorapuMUYECKUe U  TPUTOHOMETPUUYECKHE YpaBHEHHUS W  HEPaBEHCTBA,
coAep Kallue MOAYJIU U TapaMeTpBhl;

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

MOJICITUPOBATh peajdbHBIC CHUTyallMd Ha S3bIKE anreOphl, COCTABISITH
BBIPQ)KCHUS, YPAaBHEHHMS, HEPABEHCTBA M MX CHCTEMBI II0 YCIOBHUIO 33/1a4H,
UCCJIeIOBAaTh IOCTPOCHHBIE MOJIEIM C HCIOJIb30BAHUEM afiapara anreopsl,
WHTEPHPETUPOBATH MOJTYUYECHHBIN PE3yJIbTaT.

DYyHKIUU U TPaPUKH:

CTpOUTh TpadUKU KOMMO3UIMU (PYHKIIUHA C TOMOIIBIO 3JIEMEHTAPHOTO
UCCJIEIOBAHUS U CBOWCTB KOMIIO3UITUU JIBYX (DYHKIIHIA,

CTPOUTh TIEOMETpUYECKHe o0pa3bl YpaBHEHMM U  HEPaBEHCTB  Ha
KOOPJUHATHOM IIOCKOCTH;

CBOOOJIHO  OMEPUPOBATH TMOHATUSIMU: TpapuKU TPUTOHOMETPUUYECKUX
yHKmii;

OPUMEHATh (GYHKIUU I MOJEITUPOBAHUS M UCCICIOBAHMS PEATbHBIX
IIPOLIECCOB.

HayaJjia maTeMaTH4eCKOr0 aHAJIU3A:

WCIIOJIB30BaTh MPOU3BOIHYIO JIJIS UCCIEAOBAaHUS (PYHKIITMH HA MOHOTOHHOCTb
Y OKCTPEMYMBI;

HAXOJUTh HAaNOOJbIIEe U HAMMEHBIIIEE 3HAUCHHS (PYHKIIMU HETPEPHIBHOM Ha
OTPE3KE;

WCIIOJIb30BaTh MPOU3BOAHYIO I HAXOXKJICHUS HAWIy4dlIEro pEIICHUS B
MPUKJIAAHBIX, B TOM 4YHUCIE€ COLUUAIbHO-DKOHOMUYECKMX, 3ajayax, A
OTIpeNielICHUs] CKOPOCTH M YCKOpPEHHUs Iporiecca, 3agaHHOro ¢GopMysion Wiu

rpaguKoMm;



CcBOOOZIHO ONEepUpOBaTh TOHATUSAMU: [EpBOOOpa3Has, ONpeAeHEHHbIN
UHTErpall, HAXOJAWUTh NEPBOOOpa3HbIE AJIEMEHTAapHbIX (YHKUUNA M BBIYUCIATH
uHTerpai no popmyne Hetotona-Jleitouuiia;

HAXOJUTh IUIOWAAH INIOCKUX (PUTYP U OOBEMBI TEJl C TOMOLIBIO HHTETPAJIa;

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

pemaTth NPUKIAJHbIE 3aa4d, B TOM YHCJIE COLMAIbHO-3KOHOMUYECKOTO WU
(pU3NYECKOro XapakTepa, CpeACTBAMU MATEMAaTUYECKOTO aHAIU3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC

Ne
n/n

HaumeHnoBaHue pa3jiesoB u
TeM NMPOrpamMMbl

KoanuecTBOo 4acoB

Bcero

KonTtpoibHble
padoThbI

IIpakTHYeckue
padoThbI

JIEeKTPOHHbIE
(uu¢posbIe)
oOpa3oBaTejibHbIE

pecypchl

MHOX€ECTBO N1EUCTBUTENBHBIX
yucen. MHOrO4JIeHsI.
PanmonaneHele ypaBHEHHA U
HepaBeHCTBA. CHCTEMBI
JIMHEVHBIX YPaBHEHUN

24

@YHKIMH U TPadUKH.
CrenenHast GyHKIMS C LETBIM
HoKa3areneM

12

Apudmerndeckuii KOpeHb n-
oi1 crenenu. MppanuoHaibHbie
ypaBHEHHS

15

[ToxazaTtenpHast QyHKIMS.
IToka3arenbHble ypaBHEHUs

10

Jlorapudmuueckast GyHKIHS.
Jlorapudmuueckue ypaBHEHHS

18

Tpuronomerpuueckue
BBIPAKECHHS U YPaBHEHUS

22

[TocnenoBarenpHOCTH U
IIPOrpeccuu

10

HenpepsiBHbIC HDYyHKITHH.
[IpousBogHas

20




9 Mopyns "l[lapametp" 34 1

10 [ToBTOpeHwUe, 0606H_16H1fe, 5 )
cucreMatru3sanus 3HaHUN

OBILEE KOJIMYECTBO YACOB 170 1

I10 ITPOT'PAMME




11 KITACC

KoaunuecTBO 4acoB

DJIEeKTPOHHbBIE
Ne HaumenoBanue pa3jiesioB u Kontponsuse | TIpakTHueckue (uudposbie)
n/m| TeM MPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
| UccnenoBanue GyHKIHIA ¢ ” |
MOMOIIbIO IPOU3BOAHOMN
2 [TepBooOpasHas 1 UHTErpa 12 1
['paduku
TPUTOHOMETPHUUYECKUX
3 GyHKIHA. 14 1
Tpuronomerpuueckue
HEpaBEHCTBA
HppauroHanpHebIE,
4 IIOKa3aTesbHbIE U 24 1
JorapupmMuyecKue
HEpaBEHCTBA
KommuiekcHeie uncna 10 1
Harypainbnsle u niensle yucna 10 1
Cuctembl parmoHaIbHBIX,
. UppaLMOHATIBHBIX 12 1
NIOKa3aTeIbHbIX U
Jorapu(pMUUECKUX ypaBHEHUI
3ana4yu ¢ napaMeTpamu 16
Mopyns "l[lapametp" 34 2
10 [ToBTOpenue, o6obIIEHKE, 16 )

CUCTeMaTHU3alus 3HaHUHU




OBILEE KOJIMYECTBO YACOB
I10 ITPOITPAMME

170

12




IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBOo 4acoB

Bcero

KoHTpoJbHbIe
padoThbI

IIpakTHyeckue
padoThI

JlaTa
HU3ydeHust

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

MHOk€eCTBO, Onepaluy HaJl
MHOKE€CTBAMH M UX CBOMCTBA

Juarpammsl Diinepa-Benna

[IpruMeHeHrue TeopeTuKo-
MHO>KECTBEHHOT0 armnapara s
peleHus 3aaaq

PanumonansHBIC UKCA.
OOBIKHOBEHHEBIE U JECITUYHEIE
JpoOH, TIPOIIEHTHI, 0ECKOHEUHBIE
MIEPUOIUYECKHE TpOoOH

PanuonansHBIC UKCIA.
OOBIKHOBEHHEIE U JECATUYHDIE
IpoOu, MPOLIEHTHI, OECKOHEYHbIE
MIEPUOIUYECKHE TpOoOH

[Ipumenenue npobeit n
[POLIEHTOB JJIs1 PELICHUS
MPUKIAIHBIX 3a0a4

[Ipumenenue apobeii u
NPOLIEHTOB ISl PEIIEHUS
NPUKJIAIHBIX 33134

JleMicTBUTEIBbHBIC YHCTIA.




PanuonanbHble 1
MppalyoHaJbHbIC YHCTIA

Apudmerndeckue onepanum ¢
JeCTBUTENEHBIMU YUCIIAMHU

10

Monynb 1eMCTBUTEIBHOTO YUCIa
U ero CBOMCTBA

11

[Tpubnm>kEHHBIEC BEIYUCIICHUS,
MpaBujIa OKPYTJICHHS], PUKHUIKA
Y OIICHKA pe3yJsibTaTa
BBIYMCIICHHI

12

OcHOBHBIE MCTOABI pCHICHUS
HEJIBIX U APOOHO-PAITMOHATIBHBIX
YpaBHEHUH U HEPABEHCTB

13

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

14

OcCHOBHBIE METO/BI PEILEHUS
LEJBIX U JPOOHO-pallMOHATIBHBIX
YPAaBHEHUN U HEPABEHCTB

15

MHoro4ieHbsl OT OJHOU
nepeMeHHoi. Jlenenue
MHOTOYJICHa Ha MHOTOYJIEH C
octaTtkoM. Teopema besy

16

MHOTOYJICHBI C IEeITBIMH
koappurmentamu. Teopema
Buera

17

Pemenne cucreM JUHENHBIX
ypaBHEHUH




18

Pemenne cucreM TUHEHHBIX
ypaBHEHUH

19

Marpuia cucTeMsbl JTUHEMHBIX
ypaBHeHuH. Onpenenurenb
MaTpHIIbI 2X2, eT0
F€OMETPUYECKUN CMBICIT U
CBOMCTBA; BEIUHCIICHHE €T0
3HAYCHMS

20

Onpenenurens MaTpuLpl 2x2,
€ro reOMETPUYECKHUI CMBICIT U
CBOMCTBA; BEIYHUCIICHHUE €TO
3HAYCHUS

21

HpI/IMeHeHI/Ie OMPCACIIUTECIIA JIA
peICcHrA CUCTCMBI JIMHEUHBIX
ypaBHEHUH

22

Pemenue npuknaaHeix 3ama4 ¢
ITOMOLIBIO CUCTEMBI JIMHEWUHBIX
YpaBHEHUH

23

Penienue nmpukinaaHeIx 3aga4 ¢
IIOMOUIBIO CUCTEMBI JINHEHHBIX
ypaBHEHUU

24

KonTponbhas pabota:
"PanmonanbHble ypaBHEHUS U
HepaBeHCTBA. CUCTEMBI
JMHENHBIX ypaBHEHUN"

25

OyHKIHUSA, CTIOCOOBI 3a/TaHUS
¢yskun. Bzaumuo obpaTHbie
bynkumnn. Kommnosumus GyHKimi




26

I'paduk pyHkuuu.
DneMeHTapHbIe TPeoOpa3oOBaHUS
rpa¢ukoB GpyHKITHI

27

O6nacTh onpeaeneHus u
MHOKECTBO 3HAYCHUMN (yHKIINH.
Hymu ¢pynkuuu. [TpomexyTku
3HAK NOCTOSIHCTBA

28

Ué&rHble 1 HEYETHBIE (PYHKITHH.
[lepuonnveckue GyHKINM.
[IpomexxyTKH MOHOTOHHOCTHU
byHKIMHA

29

MaxkcuMyMbl U MUHUMYMBI
¢ynkunu. Haubonbiiee u
HaMMEHbIIIee 3HaUeHNE PYHKIUU
Ha MMPOMEKYTKE

30

JIuHeinas, KBapaTuyHas U
IpoOHO-IUHEHHas QYyHKIIUU

31

DJIeMEHTapHOE UCCIIEIOBAHUE U
oCTpoeHue TpaduKOB ITHX
byHKIMi

32

DJIeMEHTapHOE HCCIIEIOBAaHUE U
MOCTPOEHUE TpaUKOB ATHX
byHKIMMA

33

CTCHGHB C LICJIBIM IIOKA3aTCJIEM.
bunoMm HeroTona

34

CreneHsn ¢ LEIBIM II0Ka3aTEIEM.
bunom HeroTona

35

CrenenHast GyHKIMS C




HaTypaHBHBIM 1 OCJIBIM
noka3areseM. E€ cBolicTBa u

rpaduk

36

KonrponsHas pabora:
"Crenennas ¢pynkuus. Eé
cBoiicTBa u rpaduk"

37

Apudmernueckuil KOpeHb
HATypaJIbHOM CTEIIEHU U €0
CBOMCTBA

38

ApudmeTndeckuii KOpeHb
HaTypaJIbHOM CTENIEHU U €r0
CBOMCTBA

39

[IpeoOpazoBaHus YUCITOBBIX
BBIPKEHUH, CONIEPIKAIIUX
CTETICHU U KOPHHU

40

[IpeobpazoBaHust YMCIOBBIX
BBIPAKEHMI, COAEPIKAIUX
CTCIICHHU U KOPHH

41

[IpeoOpa3oBaHUs YUCIOBBIX
BBIPAKECHMI, COAECPIKALUX
CTETICHU ¥ KOPHU

42

HppanmoHanpHble ypaBHEHUS.
OcHOBHBIE METO/IBI PELLICHUS
MPpaLMOHAJIbHBIX YPaBHEHUM

43

HppaunoHanbHble ypaBHEHUS.
OCHOBHBIE METO/IbI peILIECHHS
UpPaLMOHATIBHBIX YPAaBHEHUN

44

HppauyroHanbHbIE YpaBHEHMUS.




OCHOBHBIE METO/IbI PEIICHUS
UppalMOHATIbHBIX YPaBHEHHM

45

PasHOCHIBHEIE Nnepexoanl B
PCIICHNH UPPALMOHAJIBHBIX
ypaBHEHUH

46

PaBHOCHIIBHBIE TTIEPEXO/BI B
pPELIEHUH UPPALIMOHATBHBIX
ypaBHEHU U

47

PaBHOCWIIBHBIE TIEpEXOABI B
pELIEHNN UpPaLMOHATIBHBIX
ypaBHEHUN

48

PaBHOCWIIbHBIE TIEPEXOIBI B
pELIeHUH UPPALMOHATIBHBIX
ypaBHEHUH

49

CgoiicTBa u rpaduk KOpHS n-0if
CTETIeHU KaK (PYHKIIUU 0OpaTHOMH
CTETICHU C HATYPaJIbHBIM
HOKa3aTeIeM

50

CgoiicTBa u rpaduk KOpHs n-0if
CTETIeHU KaK (PYHKIUU 0OpaTHOMH
CTETICHU C HATYPaJIbHBIM
HOKa3aTeIeM

51

KontponbHas padora: "CpolicTBa
U rpauk KOpHS N-0i CTENeHu.
WppannonanbHbie ypaBHeHUS"

52

CreneHb ¢ paliMoOHaIbHBIM
IIOKa3aTeJIEM U €€ CBOMCTBA

53

CreneHsb ¢ palliOHATBLHBIM




OKa3aTejIEM U €€ CBOUCTBA

54

Crenens ¢ pallMOHATbHBIM
IIOKa3aTeJIEM U €€ CBOUCTBA

55

[TokazaTenpHas GpyHKIUS, €€
CBOWCTBA U TpaduK

56

Hcnonws3zoBanue rpaduka
(GYHKIUM JUIsl pelIeHUs
ypaBHEHUH

57

Hcnonp3oBanue rpaduka
GYHKIUY JUTS] pEIICHUS
ypaBHEHUH

58

Iloka3aTenbHbIe ypaBHEHUS.
OcHOBHBIE METO/BI PELLICHUS
[I0Ka3aTeJIbHBIX YPAaBHEHUU

59

[ToxazarenbHblEe ypaBHEHUS.
OcCHOBHBIE METOIbI PEILICHUS
MOKa3aTeNbHBIX YPaBHEHUN

60

[Toka3aTenbHble ypaBHEHHS.
OcHOBHEBIE MCTOABI pCHICHUS
NIOKa3aTeIbHbIX yPaBHEHUN

61

Konrtponbnas pabora:
"ITokazaTenbHast QyHKIIHSL.
[ToxazarenbHble ypaBHEHUS"

62

Jlorapudm umncna. CoiicTBa
aorapudpma

63

Jlorapudm uucna. CBoiicTBa
norapupma

64

Jlorapudm yucna. CoiicTBa




norapupma

I[CC?ITI/ILIHBIC N HaTypPaJIbHBIC

65
J0rapuQmbl

66 JlecaTuuHble U HaTypalbHbIE
norapupMbl

67 [Ipeo6pa3oBanue BbIpakeHU,
coJieprKalux Jorapudmol

63 [IpeobpazoBaHue BbIpakeHUIH,
coJepKalux JorapuQmol

69 [IpeoOpa3zoBanme BhIpaKEHUH,
coJiepKaluX Jorapu(MeI

70 Jlorapudmuueckas QpyHKIus, e€
CBOIcTBa U rpaduk

71 Jlorapudgmuueckas GyHKIus, e
CBO¥CTBA U rpaduK
Hcnonp3oBanue rpaduka

72 GYHKIMH 1S pEeIISHUS
ypaBHEHUU
Hcnonws3zoBanue rpaduka

73 GyHKIMA 151 peIIeHUS
ypaBHEHUH
Jlorapugmuueckue ypaBHEHHs.

74 OCHOBHBIE METO/IbI PELLIEHUS
JOTapuUPMHUECKUX YpaBHEHUN
Jlorapugmuueckue ypaBHEHHUs.

75 OcCHOBHBIE METO/IBI PELLICHUS
JOTapuPMHUECKUX ypaBHEHUN

76 Jlorapudmudeckue ypaBHEHHS.




OCHOBHBIE METO/IbI PEIICHUS
jgorapupMUUECKUX ypaBHEHUI

77

PaBHOCUIIBHBIE TTEPEXO/IBI B
pelIeHNH JorapupMHUUECKUX
ypaBHEHUH

78

PaBHOCHIIBHBIE TTIEPEXO/BI B
pEeIIeHUH JIOTapUPMUIECKUX
ypaBHEHU U

79

KoHnTtposnbHas padoTa:
"Jlorapudpmuueckas GyHKIIHS.
Jlorapudgmuueckue ypaBHeHHs"

80

CuHyc, KOCUHYC, TAHT€HC U
KOTAQHI€HC YHCJIOBOTO apryMeHTa

81

Cunyc, KOCUHYC, TAHT€HC U
KOTAHT'€HC YHCIIOBOTO apryMeHTa

82

ApKCUHYC, apKKOCHUHYC U
ApKTaHTeHC YHCIOBOTO
aprymeHra

83

ApKCHHYC, apKKOCHHYC U
apKTaHT€HC YHCIOBOTO
apryMmeHra

84

Tpuronomerpuueckas
OKPY’KHOCTb, OIIPEIEICHHUE
TPUTOHOMETPUUECKUX (PYHKITHI
YHCJIOBOT'O apryMeHTa

85

Tpuronomerpuueckas
OKPY>KHOCTb, OIIPEIEICHUE
TPUTOHOMETPUUECKUX (PYHKIIHM




YHUCJIOBOTO apryMeHTa

OcHOBHbBIC TPUTOHOMECTPUUCCKHUC

86
bopmyIbl

27 OCHOBHBIE TPUTOHOMETPUYECKHE
bopMyIIBI

28 OCHOBHBIE TPUTOHOMETPUYECKUE
bopMyJIbI

29 OCHOBHBIE TPUTOHOMETPUYECKUE
bopmyIbI
[IpeoOpazoBanue

90 TPUTOHOMETPUUYECKUX
BBIPKEHUMN
[Ipeo6pa3oBanue

91 TPUTOHOMETPUYECKUX
BBIPAXKEHUI
[IpeobpazoBanue

92 TPUTOHOMETPUYECKUX
BBIPKECHUIN
[IpeobpazoBanue

93 TPUTOHOMETPUUECKUX
BBIPAKCHUIN

94 Pemienue TpuroHoMeTpHUYECKUX
ypaBHEHUU

95 Pemenne TpuronoMeTpuuecKux
ypaBHEHUH

96 Pemenune TpuroHoMeTpruecKux
ypaBHEHUH

97 PelieHue TpUroHOMETPUYECKUX




ypaBHEHUH

98

Peuienne TpUroHOMETpUYECKUX
yYpaBHEHUN

99

Pemennie TpUroHOMETpUYECKUX
ypaBHEHUH

100

Pewienne TpuroHOMETpU4ECKUX
ypaBHEHUH

101

KontponbHas pabora:
"TpUroHOMETPUYECKUE
BBIPAXCHUS U
TPUTOHOMETPUUECKUE
ypaBHEeHUA"

102

ITocnemoBaTenbLHOCTH, CIIOCOOBI
3aJlaHus IIOCJICIOBATSIILHOCTEH.
MeTtox MmaTemMaTHUECKOM
WHIYKIIUU

103

MOHOTOHHBIE M OTPAHUYCHHBIC
noclneaoBaTenbHOCTH. McTopus
aHaAIN3a 0ECKOHEYHO MaJIbIX

104

Apudmerraeckast Iporpeccus

105

I'eomeTrpuueckas nporpeccust

106

beckoneuHno yObIBaroIas
reoOMeTpHUYECcKas POrpecCus

107

CymMma OeckoHe4YHO yObIBaromien
Te€OMETPUYECKOH MPOrpeccun

108

JIuHelHbI 1
HKCIIOHEHLIUAIIBHBIN pocT. Yucmo
e. @opmyJia CIOKHBIX




MPOLIEHTOB

109

JIunelHbI 1
HKCIIOHEHLIUAIIBHBIN pocT. Yucmo
e. @opmyJia CIOKHBIX
IIPOLICHTOB

110

Hcnonp30BaHne IpOTpecCHu s
pELIeHUs peasIbHbIX 3a7a4
MPUKJIATHOTO XapakTepa

111

KoHnTtposnbHas padoTa:
"ITocnenoBaTeILHOCTH U
nporpeccun’”

112

HenpeppiBHble GyHKIUN 1 UX
CBOMCTBA

113

Touka pa3pbiBa. ACUMIITOTBI
rpaduKoB QyHKIHI

114

CaoiicTBa GyHKIHHA
HETIPEPHIBHBIX HA OTPE3Ke

115

CaoiicTBa QyHKIUN
HETIPEPHIBHBIX HAa OTPE3Ke

116

Meroza MHTEPBAJIOB VISl pELICHUS
HEPaBEHCTB

117

MeTOI[ HHTCPBAJIOB IS PCHICHHA
HCPABCHCTB

118

MeTto1 UHTEPBAIOB JJISl PEIICHUS
HEPABEHCTB

119

[IpuMeHeHue cBOWCTB
HETPEPbIBHBIX QYHKIHHA 1151
peleHus 3axa4y




[IpumeHeHne CBOKCTB

120 HETPEPHIBHBIX QYHKIIAN TS
peleHus 3aaau

121 [IepBas u BTOpas Npon3BOAHbBIE
byHKIMHA

122 Ornpenenenne, reoOMeTPUUECKUI
CMBICII IPOU3BOIHON

123 Onpenenenne, Guzndeckuii
CMBICTT IPOU3BOIHOMN

124 YpaBHEHHE KacaTeJIbHOU K
rpaduky QyHKIIH

125 YpaBHEHHE KacaTeJIbHOU K
rpaduxy GyHKINN

126 [Ipon3BOHBIE ATIEMEHTAPHBIX
byHKIMHA

127 [Ipou3BoiHbIE 37IEMEHTAPHBIX
byHKIUI
[TpousBogHAs CYMMBI,

128 IIPOU3BEJEHUS, YACTHOTO U
KOMIO3UIINH (PYHKIIHIA
[IpousBoaHast CyMMBbl,

129 MPOMU3BEECHHUS, YACTHOTO U
KOMMO3UINH (PYHKIIHIA
[IponsBoHas CymMMBlI,

130 MIPOMU3BEIEHHUS, YACTHOTO U
KOMITO3HITNH (QyHKITHHA

131 KonrtponbHas pabora:

"I[IpouzBoHas"




132

HtoroBast kKoHTpoJbHAs paboTa

133

Monyns "I[lapamerp":
Heo0xoxumoe ycnoBue
IKCTPEMyMa.

134

Monyns "[Tapamerp" OThiCKaHNE
HauOOJIBIIIEr0 U HAMMEHbIIIETO
3HauYeHUH (YHKIIMH Ha OTPE3KE.

135

Monyns "Ilapamerp" OTbIcKaHUE
HauOOJIbIIEr0 ¥ HAUMEHBIIETO
3Ha4eHU (QYHKLNU Ha OTpE3Ke.

136

Mopnyns "Ilapamerp" OTbicKaHue
HanOOJIBIIETO X HAUMEHBIIIETO
3Ha4YCHUN (PYHKIIMU Ha OTPE3KE.

137

Monyns "Ilapamerp" Teopema
Jlarpanxa u €€ crneacTBusl.

138

Monyns "Ilapamerp"
HccnenoBanune QpyHKINU HA
BO3pacTaHue U yObIBaHHUE.

139

Mopyns "I[Tapametp"
WccnenoBanue GyHKIIUMA HA
BO3pacTaHue U yObIBaHHUE.

140

Monyns "Ilapamerp”
UccnenoBanue GyHKIIMN Ha
BO3pacTaHue U yObIBaHUE.

141

Mognyns "Ilapamerp”
JloctarouHoe yciaoBue
IKCTpEMyMa.

142

Monyns "[lapamerp”




Jocrarounoe yciaoBue
IKCTpPEMyMa.

143

Monyns "Ilapamerp”
BrimykiocTs 1 TOUKH nepernoa.

144

Monyns "Ilapamerp"
HaknoHHble aCUMIITOTHI.

145

Monyns "Ilapamerp”
[IpumMeHeHne npou3BOJHOM K
UCCIIEA0BaHUIO (DYHKITHI.

146

Monyns "Ilapamerp”
[IpuMeHeHne Npon3BOIHOM K
MCCIICAOBAHUIO (DYHKITHI.

147

Monyns "I[lapamerp”
IIpuMeHeHne NpOU3BOIHOM K
WCCJICTOBAHHIO (DYHKITHIA.

148

Monyns "Ilapamerp"
IIprmeneHre npou3BOAHOMN K
UCCIIEIOBAaHUIO (DYHKITUI.

149

Mopyns "I[Tapametp"
KoHnTtponbHas pabora o teme "
[Ipumenenue npous3BogHON"

150

Mopyns "l[lapametp"

HuddepenunpoBanue
TPUTOHOMETPUUECKUX (PYHKIIHI.

151

Mognyns "Ilapamerp”

152

Monyns "Ilapamerp"
HuddepennmpoBanne
TPUTOHOMETPHYECKUX (YHKIIHH.




153

Monyns "Ilapamerp”
Jloka3aTenbCTBO U pelICHUE
TPUTOHOMETPUUYECKUX
HEPABEHCTB.

154

Mogyns "l[lapametp"
Jloka3aTenbCcTBO U pPEIICHHE
TPUTOHOMETPHUUYECKUX
HEPaBEHCTB.

155

Mogyns "l[lapametp"
Jloka3aTenbCcTBO U PEIICHHE
TPUTOHOMETPUUECKUX
HEPaBEHCTB.

156

Monyns "Ilapamerp”
JloKa3aTenbCTBO U PEIICHHE
TPUTOHOMETPUUECKUX
HEPaBEHCTB.

157

Monyns "Ilapamerp”
JIoKa3aTenbCTBO U PEIICHKE
TPUTOHOMETPUUECKUX
HEPABEHCTB.

158

Mognyns "Ilapamerp”
J10Ka3aTenbCTBO U PEILICHUE
TPUTOHOMETPUUECKUX
HEPABEHCTB.

159

Monayns "Ilapamerp"
Jloka3aTenbCTBO U pelIeHHE
TPUTOHOMETPUUECKUX
HEPABEHCTB.

160

Monyns "Ilapamerp"




Jloka3aTenbCcTBO U pPEIICHHE
TPUTOHOMETPHUUYECKUX
HEPaBEHCTB.

161

Mopyns "l[lapametp"
JIoKa3aTenbCTBO U PEIICHKE
TPUTOHOMETPUUECKUX
HEPaBEHCTB.

162

Monyns "Ilapamerp" O6paTHbie
TPUTOHOMETPUYECKHE (DyHKIIHH.

163

Monyns "[Tapamerp"
Brruncnenue npenenos,
CBSI3aHHBIX C OOpPaTHBIMHU
TPUTOHOMETPUUECKUMHU
GyHKIISIMU.

164

Monyns "Ilapamerp"
Brruncnenue npeznenos,
CBSI3aHHBIX C OOPAaTHBIMU
TPUTOHOMETPUUECKUMHU
GyHKIISIMU.

165

Monayns "l[lapamerp" YpaBHeHUs
Y HEPAaBEHCTBA, COAEPIKaLIME
oOpaTHbBIE TPUTOHOMETPUIECKUE
GyHKIMN.

166

Monyns "[Tapametp" YpaBHeHus
U HepaBEHCTBA, COJEpIKaIIHe
o0OpaTHbIE TPUTOHOMETPUIECKHE
byHKUIMN.

167

[ToBTOpenme, 0600IIECHNE,
CHCTEMaTH3aLMs 3HAHUI:




"VYpaBHeHus"

[ToBTOpeHnue, 06001IeHNE,

168 cUcCTEeMaTu3aIus 3HaHUM: 1
"OyHkuun"
169 HroroBasi KOHTpoIbHas paboTa 1 1
170 [ToBTOpeHwue, O606HIGHI:IC, |
cHUCTEeMaTH3aIus 3HAaHU I
OBUIEE KOJIMYECTBO YACOB I10 170 1

[NPOTPAMME




10 KIIACC «CUPNYC»

Ne i/ HaumeHoBaHue ypoka Hepeas
I'nasa 1. IloBTOpenue
1 YucnoBele U anredpandeckre BhIPasKeHUsL. 1 Henens
VYpaBHeHuUs. 1 Henens
3 CucTemMbl TUHEHHBIX YPABHEHUN. 1 Henens
4 JluneliHasi, KBapaTU4Has U JpOOHO-THHEHHAs PyHKIIUH. DJIEeMEHTapHOE UCCIIEI0OBAaHUE U | Henens
MOCTpOEHUE TPa(UKOB ITUX (DYHKIIUH.
5 3agauu, TPUBOIAIIME K TOHATUIO TPOU3BOIHOM. 2 Hexensa
6 Ornpenenenne npon3BoHON. DU3NYECKUN CMBICI POU3BOTHOM. 2 "Henens
I'naBa 2. TpuroHomerpu4eckue BbIPAKEHUSI U YPABHEHUS
7 Panuannas mepa yria. 2 Hexensa
8 [ToBOpPOT TOUKM BOKpYT Hauaja KOOPAUHAT. 2 Henens
9 Ornpezenenne cCUHyca, KOCUHYCa, TAHT€HCA U KOTAHT'€HCa. 3 Henens
10 3HaKU CHHYCa, KOCUHYCa, TAHT€HCA U KOTAHT'€HCa. 3 Henens
11 3aBUCHMOCTb MEXY CHHYCOM, KOCUHYCOM, TAHI€HCOM M KOTAHT€HCOM OJIHOT'O U TOTO )K€ YIJIA. 3 Henens
12 Pewmenne ynpaxxaeHuit mo reMe: « T pUroHoMETpHUIECKUE BBIPAKECHUSD. 3 Henensd
13 TpUrOHOMETPUUYECKUE TOXKIECTBA. 4 nenens
14 CuHycC, KOCUHYC, TAHT'€HC U KOTAHI€HC YIJIOB a U -d. 4 nenens
15 DopMyIIbI IPUBEACHUS. 4 nenens
16 DOopMyIIBI CIIOKEHUS 4 nenens
17 CuHyc, KOCUHYC, TAHT€HC U KOTAaHT€HC ABOMHOrO yria. CHHyC, KOCUHYC, TAHT€HC U KOTAHT€HC 5 Henens
MIOJIOBUHHOTO yTJIa.
18 CyMMa M pa3HOCTb CHHYCa, KOCHHYCA, TAHT€HCA U KOTaHI'€HCA. 5 Henend
19 Pemenne ynpaxuenuii no reme: « Tpuronomerpudeckue GopMyIIb». 5 Henens
20 [TpakTrueckas padota o TeMe « TpUroHoMeTpuYecKre BeIpaXeHUs. TpUrOHOMETPUUYECKHE 5 Henens
bopMyIIBI».
21 ApKCHHYC, apKKOCUHYC U apKTaHI€HC YHCJIOBOT0 apryMEHTa. 6 Henens




22 YpaBHeHuUe cos x = a, YpaBHEHUE Sin x = a 6 Henens
23 YpaBHeHue g x = a, ctgx = a. 6 Henens
24 Pemenust TpUrOHOMETPUYECKUX YpaBHEHUM (Pa3ioKeHHE Ha MHOKHUTEIH ) 6 "Hexenst
25 Pemenust TpuronoMeTpuueckux ypaBHeHui (uccienosanue OJ13) 7 Henens
26 O06o0061enne MaTepuania 1o Teme « TpuroHoMeTpuYeckue BIPAXKECHUS U YPAaBHEHUS 7 Henens
27 KonTpoabHas padora no teme: « Tpuronomerpuyeckue BbIpaKeHUs 1 YPaBHEHUD. 7 Henenst
28 Pemenne ypaBHEHUI NOBBIILIEHHOMN CIIOXKHOCTH 7 Henens
I'maBa 3. MHOKeCTBO JeliCTBUTENbHBIX YHce]l. MHOro4ieHsl. PannonajibHbie ypaBHeHUs1 M HepaBeHCTBA. CHcTeMBbI
JIMHEHHBIX YPABHEHHUI
29 [ToHsITHE MHOKECTBO, CIIOCOOBI 3a1aHUs] MHOXKeCTBa. [loIMHOXKecTBa, paBHBIE MHOKECTBA. 8 Hepens
30 OcHOBHBIE oTepanuy HaJ MHOXKecTBOM. OObeIuHeHHE, TIepeceyeHne, pa3HOCTh, TOTIOIHEHHE. 8 Henens
(3HaK cuCTEMBI U COBOKYITHOCTH IIPU PEILICHUU YPaBHEHUI U HEPABEHCTB).
31 Onepauuu HaJ MHOXKECTBAMM U UX CBOMCTBA. Jluarpammel Ditnepa - BenHa. 8 Henens
32 [TonsiTrie oTOOpaXkeHUsT MHOXKeCTBa ((pyHKINK). MOIIHOCTH MHOXKECTBA 8 Hepens
33 [IpruMmeHeHrne TeopeTUKO-MHOKECTBEHHOTO alnapara JJisl peleHus 3a1a4. 9 nenens
34 IToustHe geicTBUTENBLHOrO unciia. MHoecTBa yncell. CBOMCcTBa IeHCTBUTEIBHBIX YHUCEIL. 9 Henmens
35 OOBIKHOBEHHBIC U JACCITHYHBIC NpoOu. beckoHeuHbIe eproanIecKrue Apoou. 9 Henens
36 HpI/I6J'II/I)KéI—£HHe BBIYHCIICHUS, IPaBUJIa OKPYTJICHUS, IPUKHUIKA U OIICHKA pe3yibTara 9 Henens
BBIYMCIICHHM.
37 [TpouienTsl. [Ipumenenue apobeli U MPOIICHTOB AJIs PEIICHUS MPUKIATHBIX 3a/1a4. 10 Henens
38 Monaynb N1eMCTBUTENHHOTO YUCTIA U €r0 CBOMCTBA. 10 genena
39 OCHOBHBIE METOJIBI PEIICHUS LEJIBIX U JPOOHO- pallMOHAIBHBIX YPABHCHHI. 10 genena
40 OnpeneneHIV/Ie MHoOrouseHa. TOXJECTBEHHO PaBHbIE MHOIOYWIEHbI. MHOTOYJIEH OT OJTHOM 10 Hexens
MEPEMEHHOM.
41 Jlenenre MHOTOYICHOB HA MHOTOYJICH C OCTATKOM. 11 genensa
42 Teopema besy. 11 nepens
43 Pemennie ypaBHeHUH ¢ BBICIIEH cTeleHN OMOIIIbIO TeopeMbl besy. O0o0mEnHas Teopema Buera. 11 nenens
44 Pemenne panmoHaIbHBIX YpPaBHEHUN 11 nepens
45 Pemenue cucreM MHENHBIX ypaBHeHUH. OnpeeeHue 1 OCHOBHBIE MIOHSATUS MaTPULIBI. 12 nenens




Ornpenenurens MaTpuIlbl 2X2, €ro TeOMETPUYECKUM CMBICIT U CBOMCTBA. BhIunciienue ero

46 12 nenens
3HAYEHHUS.

47 [IpuMeHeHne onpenenuTens 1 PEMICHNs] CUCTEMBI IMHEHHBIX YPABHEHUN. 12 Henens

48 Pemenne nmpukiagHeIX 3a/1a4 C HOMOLIBIO CUCTEMBI JIMHEMHBIX YPaBHEHUM. 12 nepens

49 O0600611eHIE MaTepHala 110 TeME MHOXKECTBO JACHCTBUTEIbHBIX YHCEI. 13 nenens

50 KonTpoabHas padora no teme: «MHOKeCTBO 1eCTBUTEIbHBIX YHCEID). 13 Henena

I'naBa 4. ®ynkuuu u rpaduxku. CreneHHas QyHKIHUSA € HeJbIM IOKa3aTeaeM

51 [TonsiTre cTeneHHON (QYHKITUH. 13 nenens

52 CreneHHas GyHKIHS C HATYPAJIbHBIM ITOKa3aTEIEeM. 13 Henens

53 CrenenHast GyHKIHS C IEITBIM TTOKa3aTeIEM. 14 nenens

54 Kommozumus ¢pynkiun. O6patHas GyHKIUS. 14 nenens

55 Pemenwne npumepoB u 3a1a4 no teme: CteneHHast QyHKIus, e€ CBOMCTBA U TpaduK. 14 nenens

56 CrerneHn ¢ LEJIBIM ITI0Ka3aTeIeM U €€ CBOMCTBA. 14 genens

57 Pemenue nmpumepoB u 3aga4 1o teme: CTeneHsb C eJIbIM TToKa3aTesieM U €€ CBOMCTBA. 15 nenens

58 bunom HerotoHa. 15 nenens

59 bunom Herorona. [IpumeHneHne npu peiieHuy TpuMepoB U 3a1ad. 15 Henens

60 Tpeyronbauk [lackaia. buaom HeroToHa ¢ Mcnonp3oBanuem TpeyroapHuka Ilackans. 15 nenens

61 Pemenue npumepoB u 3a1a4 1o teme: Oynkuuu U rpaduku. CtenenHas QyHKIUS C HEIbIM 16 Hexens
MIOKa3aTeNeM.

62 KonTposbHasi pabora no teme: «®yHkuuu u rpadpuxu. CreneHHas GyHKIus». 16 Henens

I'naBa 5. Apudpmernyecknii KopeHb n-oii crenenu. ppannonanbHble ypaBHeHHUs

63 OHRCI[GJIGHI/IG KOpHS N-0i cTeneHu. ApudmMeTnueckuil KOpeHb HaTypaJbHON CTENEHH U €ro 16 Hexens
CBONCTBA.

64 Crioco0b1 BEIYMCIICHUST KOPHS n-0i creneHu. [IpeoOpa3oBaHus YMCIOBBIX BBIPAKECHUH, 16 Henens
CoZiepKalIUuX CTETIEHU U KOPHHU.

65 [IpakTyeckue mpuMepbl Ha BHIYUCICHHS KOPHEW N-0il CTEIECHH. 17 nenens

66 [Ipocreiinne nppallMOHAIbHBIE YPABHEHHUS. 17 nenens

67 OCHOBHBIE METO/IbI PEIICHUS UPPALMOHAIBHBIX YpaBHEHUI. MeToa Bo3BeIeHUsI 00erX YacTei 17 Hexens

YpPaBHCHUA B OJTHY U TY K€ CTCIICHb.




68 OCHOBHBIE METO/Ibl PEILICHUS UPPALMOHAIbHBIX YpaBHEHUH. MeTo1 3aMEeHbl IEPEMEHHOI. 17 nepens

69 OcHOBHBIE METO/BI PELLICHUS UPPALMOHAIBHBIX YpaBHEHUM. MeTO pa3iiosKeHNsl HA MHOKUTENIN 18 Henems
BBIPQKEHUI BXOASILNX B YpaBHEHHE. A

70 OcHOBHBIE METO/IbI PEILICHUS UPPALMOHATIBHBIX YpaBHEHUM. MeTo1 BbIJIEIEHUS [T0JIHOTO 18 Hexens
KBajpaTa.

71 PaBHOCHIIBHBIE TEPEXObI B PEIICHUN UPPALMOHAIIBHBIX YPABHEHHIA. 18 Henens

72 Pemenune nppannoHaibHbIX ypaBHEHUH. 18 Hepens

73 OyHKIMS KOPHS N-0i1 cTeneHu (¢ HaTypaJbHBIM YETHBIM MTOKa3aTelIeM), €€ CBOMCTBA U rpaduk. 19 nenens

74 @OyHKIMS KOPHS N-0i CTENEeHH (C HAaTypaJlbHBIM HEUETHBIM IIOKa3aTelIeM), €€ CBOMCTBA U rpaduK. 19 nenens

75 DyHKIM KOPHS N-01 CTEeNeH! U cTeneHHas QYHKIMA, KaK B3aMMHO 0OpaTHbIe (GYHKIINU. 19 nenens

76 O06o006menne Marepuania mo teme "ApupMeTHIecKuii KOpeHb N-oi crerneHu. ppamnroHanbHbIe 19 Hexens
ypaBHEeHHUs ". g

77 KonTposbHasi pabora no teme: ""ApupMeTH4ecKuii KOpeHb N-0H CTeNEHM. 20 Hexens
HppaunonajbHbie ypaBHeHus . a

73 Pemenue 3a1a4 MOBBIILIEHHOM CI0KHOCTHU 10 TeMe: "ApupMeTH4YecKril KOpeHb N-0i CTENEHH. 20 Heems
WppaumonanbHbie ypaBHeHHS " a

I'nasa 6. [loka3arenbnas pynkuus. [lokazareabHble ypaBHeHUS

79 CreneHs ¢ pallMOHATIBHBIM MOKa3aTeeM U €€ CBOMCTBA. 20 menens

20 Pemenue ynpaxuenuil u 3a1ad no reme «CTeneHs ¢ paloHaIbHbIM IIOKa3aTeNEM U €€ 20 Hexens
CBOMCTBA.

81 IToxazarensHas pyHKIHS, €€ cBOiicTBA U Tpad UK. 21 menens

bl

82 Hcnons3oBanue rpaduka GyHKINN IS PEIICHUS YPABHEHHM. 21 nenens

83 OcCHOBHBIE METO/IbI PEIICHNUS IOKA3aTENIbHBIX ypaBHEHNI. MeTos ypaBHUBaHMs IOKa3aTele. 21 nenens

84 OcHOBHbBIE METO/IbI PEILICHNUS TOKa3aTEeNIbHBIX YpaBHEHUNH. MeTo ] BBeIeHHsI HOBOM IEpEeMEHHOM. 21 nHenens
OCHOBHBIE METO/IbI pEIIEHU TOKa3aTeNIbHBIX YpaBHEHUH. BbiHeceHre 00111ero MHOXKHTES 3a

85 cKOBKIL 22 uenens

86 OCHOBHBIE METO/IbI PEILICHUS TOKA3aTENIbHBIX ypaBHEHUNH. OTHOPOAHbBIE YPaBHEHUS. 22 Henens




Pemenne ynpa)KHeHI/Iﬁ " 3aja4 110 TCMEC «OcHOBHBIE MCTOJbI pCHICHUA TTOKA3aTCIIbHBIX

87 2 22 uenens
YpaBHEHUI».

88 KonTpoJsbHasi padora no teme «OCHOBHBIE MeTO/Ibl PellIeHUS OKA3aTeJIbHBIX YPABHEHH ). 22 uenens

I'nasa 7. Jlorapudmuueckas pynknusa. Jlorapupmuueckne ypaBHeHUust

89 Onpenenenne gorapudma. Jlorapudm uncna. 23 Henens

90 Pemenue ynpaxkuenuit mo teme: «Onpenencaue gorapudma. Jlorapupm grciay. 23 nenens

91 CaoiicTBa orapumMoB. 23 "Henens

92 Pemenune ynpaxxkuenunii mo teme: «CBoWCTBa JTOTapru(dMOB. 23 "Hepens

93 JlecsiTuHbIe U HATYpaJIbHbIE JIOTaPU(PMBI. 24 nenens

94 [Tpeobpa3oBaHue BBIpAXKEHH, CONEPIKALTUX JOrapru(MBbI. 24 nenens

95 Jlorapudmuueckas ¢pyHKIms, €€ CBOWCTBA U rpaduK. 24 "enens

96 Pemenue ynpaxuenuii no reme: «Jlorapupmudeckas pyHkius, e€ cBoiicTBa U rpaduk». 24 Henens

97 Hcnons3oBanue rpaduka GyHKIUN IS PEIICHUS YPAaBHEHHH. 25 Henens

98 Pemenwne npocredmux gorapupMUIecKux ypaBHEHUN. 25 Henens

99 OCHOBHBIE METOJIBI pEIICHUs JoTapuMudeckux ypaBHeHui. [loTeHupoBanme. 25 "Hepenst

100 OcHoBHbIE METO/Ib! PeLlIeHHS norapu(pMUUECKUX ypaBHEHUH. MeTo 1 BBEICHHUSI HOBOU 25 Hexens
IIEPEMEHHOM.

101 OCHOBHBIE METOJIBI PEIICHUS JIoTapu(PMUIeCKuX ypaBHeHU. JlorapudmMupoBanue. 26 "Hepens

102 OCHOBHBIE METOJIbI PEIICHUS JTOTapu(PMHUUECKUX yYpaBHEHUN. PaBHOCHITbHEIE TIEPEXO/IbI B 26 Hexens
pelIeHnH JTorapu(pMUIECKUX YPaBHEHUH.

103 Pemenune ynpaxxaenuii mo teme: «Jlorapupmudeckrue ypaBHEHUSD. 26 Hexnens

104 O06006menue Mmarepuania nmo teme "Jlorapupmudeckre u mokasaTesbHbIe QYHKITIH'. 26 Henens

105 KonTpoJsbHasi pabora no teme: "Jlorapudpmudeckue u nokasarenbHble QyHKIun'. 27 Hepens

106 PemeHHe'?az[aq MOBBILIEHHON CIOXHOCTH 10 Teme: "JlorapudmMuyeckre u mokasaTenbHbIe 27 Henens
byHKIMR".

I'naBa 8. IlocsenoBaTe1bHOCTH M IPOTPECCUH
107 | [TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHUS TTOCIIEAOBATEILHOCTEH. 27 Henens




Meton MaTeMaTH4E€CKON MHIYKIIMU. MOHOTOHHBIE M OTPAHUYCHHBIE MOCIJIEI0BATEILHOCTH.

108 27 nenens
HcTopus aHanu3a 6€CKOHEYHO MaJIbIX.

109 Apudmerndeckas 1 reoMeTpudeckas nporpeccuu. beckoHeuHo yObIBaroIas reoMeTpudecKast 28 Heens
Iporpeccusl.

110 Cymma GeckoHeuHO yObIBaroIel reoMeTpudeckoil mporpeccuu. JINHeHHbIN 1 28 Henens
AKCINOHEHUIHAIBHBIN pocT. Yuco e.

111 DopMyIia CII0KHBIX IPOLEHTOB. IIpuMeps! BEIYMCIICHHE CII0KHBIX IIPOLIEHTOB. 28 Hepnens

112 Vcnonb30BaHuE MPOrpeccHy U GOPMYIIbI CIOKHBIX MIPOLIEHTOB JUIS PELICHUS peaIbHbIX 3aa4 28 Henens
MPUKIATHOTO XapakTepa. (3a1auu Ha KPEUThl C aHHYUTETHOM CXEMOIl MorameHus: KpeanTa).
Vcnionp30BaHue MPOTPECCHH U (OPMYJIIBI CIIOKHBIX MIPOIICHTOB JUIS PEIICHHUS PeabHBIX 3a7a4

113 NPUKJIAJHOTO XapakTepa. (3agaun Ha KpeauThl ¢ 1uddepeHIMpOBaHHON CXeMOil morameHus 29 venens
KpeauTa).

114 Pemenne 3anad no reme: «IlocaenoBaTesbHOCTH U IPOTPECCUN. 29 nepnens

115 Kontponbnas pabota "[locrnegoBarenbHOCTH U porpeccun’. 29 uvenens

I'naBa 9. HenpepwbiBHble pyHkumnu. [IponsBoanas

116 HenpepbiBHbIE QyHKIUN 1 UX CBOWCTBA. Touka pa3pbiBa. ACUMOTOTHI TPAPUKOB (DYHKITHIA. 29 Henens

117 CpoiicTBa (h)yHKIMI HENPEPHIBHBIX Ha OTpe3Ke. MeTo1 MHTEPBAJIOB JUIs PEIICHHUS HEPABEHCTB. 30 Henens

118 [IpuMeHeHne CBOWCTB HEMPEPBHIBHBIX (DYHKIIMH JIJIs1 PEIICHUS 3a1a4. 30 Hepens

119 Pemenue 3anay no teme: «HenpepriBHbIE QYHKIIUN. 30 Henens

120 [TepBas u BTOpas npousBogHbIe GyHKIKU. OnpeneneHne, TeOMETPHUECKU U PU3NIECKUN CMBICIT 30 Henens
MIPOU3BOAHOM.

121 YpaBHeHHEe KacaTeabHOU K rpaduky QyHKINU. 31 Henens

122 [Tpumeps! pemeHus 3a1a4u mo Teme «l eoMeTpudeckuil ¥ PU3MIECKUI CMBICI TPOU3BOIHOM. 31 Hexens
VYpaBHeHHE KacaTeabHOU K TpapuKy QyHKIHN.

123 Pemenue 3amau o teme: «I'eomerpuueckuii 1 PU3NUECKHUI CMBICT IPOU3BOIHON. Y paBHEHUE 31 Henens
KacaTelnbHON K TpaduKy QyHKIIUNY.

124 Ornpenenenne mpou3BoaHOM. [Ipon3BoaHas cTeneHHON (DyHKITHH. 31 wenens

125 [IpaBuna guddhepeHnmpoBaHusl. 32 venens

126 Pemenue 3ama4 no teme: «IlpaBuna quddepeHmpoBanus». 32 nenens




127 [Tpon3BoiHAsT HEKOTOPBIX AIEMEHTAPHBIX (DYHKITHSL. 32 nenens

128 Pemenue 3amgau no reme: «lIpousBonnasny. 32 Henens

129 Kontponbnas padota mo teme: «IIpousBoanasy». 33 "Hepens

130 O0606mmenne matepuana mo teme «HenpepsiBable pyHKIMH. [Ipon3BoIHAN. 33 nenens
I'naBa 10. IToBTOpeHne, 0600MIeHNEe, CUCTEMATH3AUSA 3HAHU I

131 OcHOBHBIE IOHATHUS Kypea anreOpbl ¥ HA4Yall MaTeMatuyeckoro ananusa 10 kiacca, 00001eHNe U 33 Henens

cucTeMaru3alus 3HaHHUi.

132 HToroBast KOHTpOJIbHAs paboTa 3a Kypc anredpsl M Hayaja MaTemMatnyeckoro anainmusa 10 kiacca. 33 Henens

133 IToBTopenue. CTenenHas, mokasaTelIbHas U JJorapudmudeckas QyHKITHS. 34 "enens

134 IToBTOpenue. TpUroHOMETPUUECKUE BBIPAKECHHS M YPABHEHUS. 34 Henens

135 [ToBTopenwue. [TocnenoBarensHoCTH U iporpeccun. HenmpepwiBabie GyHKINH. [Ipon3BoaHas. 34 nepnens

136 IToBTOpeHue. Pemienne 3a1a4 NOBBIIEHHON CIIOKHOCTH. 34 nenens

137 Monyns "I[lapamerp": Heobxoaumoe ycioBre SKCTpeMyMa.

138 Monyns "I[lapamerp" OTbicKkaHHe HAaNOOJBIIETO ¥ HANMEHBIIETO 3HAYCHHI (DYHKIIMU Ha OTPE3KE.

139 Monynb "TlapameTp" OTbIcKaHUE HAMOOIBIIETO U HAMMEHBIIETO 3HAYCHUIH (DYHKIIUK Ha OTPE3Ke.

140 Monyns "I[lapamerp" OTbICKaHUE HAUOOJBIIETO U HAUMEHBIIIETO 3HAYCHUH (YHKIIMA HAa OTPE3KE.

141 Monyns "Ilapamerp" Teopema Jlarpanxa u €€ crieacTBuUA.

142 Monyns "llapamerp" MccnenoBanne GyHKIMK Ha BO3pacTaHHE U yObIBaHHE.

143 Monyns "Ilapamerp" MccnenoBanue pyHKIIMN Ha BO3pacTaHUE M YObIBaHUE.

144 Monyns "Ilapamerp" MccnenoBanue GpyHKIIMU Ha BO3pacTaHUE M YObIBaHUE.

145 Mopyns "l[lapametp" JlocTaTouHOE YCIOBHE IKCTPEMYMA.

146 Mopyns "I[lapamerp" JlocTaTouHOE yClIOBHE SKCTPEMYyMA.

147 Monyns "Ilapamerp" BoImyKiI0CcTh U TOUKH Heperuoa.

148 Monynp "IlapameTp" HaknoHHBIE aCHMOTOTHI.

149 Monyns "llapamerp" IlpumMeHeHre TPOU3BOHON K HCCIEIOBAHUIO (DYHKITUH.

150 Monynas "I[lapamerp" IIlpuMeHeHNE TPOU3BOTHON K HCCIICIOBAHUIO (PDYHKITHH.

151 Monyinp "Ilapametp" IlprMeneHne npon3BoAHOMN K UCCIIETOBAHUIO (DYHKIIHIA.

152 Monyns "llapamerp" IlpumMeHeHre TPOU3BOHON K HCCIIETIOBAHNIO (DYHKITUH.

153 Monyinsb "Ilapametp" KontponbHas pabota o teme " [IpumeHeHne npou3BoaHOM"




154 Monyns "llapamerp" AuddepennmpoBanre TpuroHoMeTpudeckux GyHKIUH.

155 Monyns "[lapamerp"

156 Monyns "Ilapamerp" JuddepenHmpoBaniue TPUroHOMETPUUECKUX (DYHKITHIA.
157 Monyib "I[lapametp" Jloka3aTeabCTBO U PELLIEHUE TPUTOHOMETPUUECKHX HEPABEHCTB.
158 Mopyns "I[lapamerp" Jloka3zaTenbCTBO U pelIEHUE TPUTOHOMETPUUECKIX HEPABEHCTB.
159 Monyns "Ilapamerp" JlokazaTenbCTBO U PEIIEHUE TPUTOHOMETPUUYECKUX HEPABEHCTB.
160 Monyinp "Ilapametp" Jloka3aTeabCTBO U pEeLIEHUE TPUTOHOMETPUUECKHX HEPABEHCTB.
161 Monyis "I[Tapametp" Jloka3aTeabCTBO U pelIEHUE TPUTOHOMETPUUECKHX HEPABEHCTB.
162 Monyns "Ilapamerp" JlokazaTenbCTBO U pEIIEHUE TPUTOHOMETPUUYECKUX HEPABEHCTB.
163 Monyns "Ilapamerp" Jloka3aTenbCTBO U pEUIEHNE TPUTOHOMETPUUYECKUX HEPABEHCTB.
164 Mopnyns "Ilapamerp" Jloka3aTeabCTBO U PEIIEHNE TPUTOHOMETPUYECKUX HEPABEHCTB.
165 Mopyns "l[lapamerp" Jloka3zaTenbCTBO U pelICHUE TPUTOHOMETPUUECKUX HEPABEHCTB.
166 Monyns "I[lapamerp" OOpaTHbIE TPUTOHOMETPUUYECKHE (PYHKITUH.
167 Monyns "Ilapametp" Brrancienue npeaeinoB, CBI3aHHBIX ¢ 00pAaTHBIMU TPUTOHOMETPUUECKUMHU
bYHKIUSIMU.
168 Monyns "l[lapametp" Brrancienue npeaesioB, CBI3aHHBIX ¢ 00paTHBIMU TPUTOHOMETPUUECKUMHU
GYHKIUSIMU.
169 Monynp "I[lapameTp" YpaBHEHUs: U HEPABEHCTBA, COAEpIKaIINe 0OpaTHbIE TPUTOHOMETPUUECKUE
GbYHKITIH.
170 Monyns "l[lapamerp" YpaBHEHHS U HEPABEHCTBA, COIEPKAIINE OOPATHBIE TPUTOHOMETPUUECKHUE
(G YHKIIHH.
11 KITACC
KosmmuecTBo yacos DIIeKTPOHHBIE
Ne Tema ypoka Kontpoasnbie | IlpakTnueckue Aara uuppoBrIe
n/n Bcero H3y4eHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
IIpuMeHeHne NpOU3BOIHOM K 1
UCCJICIOBAaHHIO (PYHKITHI Ha




MOHOTOHHOCTBb U SKCTPEMYMBI

[Ipumenenne npou3BOIHOM K
UCCIIeIOBaHMIO (PYHKIUH Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[IprmeHeHre Mporu3BOIHOMN K
UCCIIeIOBaHMIO (PYHKIIHI Ha
MOHOTOHHOCTb ¥ 9KCTPEMYMBbI

[IpumMeHeHne npou3BOJHOM K
HCCIIeI0BaHI0 (DYHKIIMN Ha
MOHOTOHHOCTH M SKCTPEMYMBI

[IpuMeHeHne Npon3BOIHOM K
MCCJIeI0BaHUIO (QYHKIIMI Ha
MOHOTOHHOCTb U KCTPEMYMBI

IIpuMeHeHne NpOU3BOIHOM K
UCCJICIOBAHUIO (DYHKITHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

Haxoxnenune HanOoubIIero u
HaMMEHBIIETO 3HAYCHUS
HeTpEePbIBHON (PYHKLUHU Ha
OTpe3Ke

Haxoxnenne HauOobILIEro u
HaMMEHBIIIETO 3HAYEeHUS
HeNpepbIBHON (PYHKLIUHU HA
OTpe3Ke

Haxoxnenne HanOoJIbIIero U
HaMMEHBIIIEr0 3HAYEHUS
HENpephIBHON (QYHKIIUU HA
OTpe3Ke




10

Haxoxxnenue HanOOJIBIIIETO U
HaUMMEHBIIIEr0 3HAYCHUS
HEIpephIBHON (DYHKIIMH HA
OTpe3Ke

11

Haxoxxnenue HanOOJIBIIIETO U
HAUMEHBIIIETO 3HAYECHUS
HEIpepHIBHON (DYHKITUU Ha
OTpe3Ke

12

Haxoxxgenrie HanOoJIBIIETO U
HAaNMEHBIIIETO 3HAUYCHUS
HENPEePBIBHON (YHKITUU HA
OTpe3Ke

13

IIpuMeHeHne IpON3BOIHON
JUISL HAXOXKIECHHSI HAUTyYIIEeTO
pelIeHNs B IPUKIAIHbIX
3agadax

14

[Ipumenenue nmpons3BogHON
JUISL HAXOXKACHUS HAUITY4IlIero
pelIeHusl B MPHUKIIATHBIX
3agadax

15

[TpumeneHune npou3BOIHON
JUISL OTIPEJICJIEHUS] CKOPOCTH U
YCKOpeHHs Ipolecca,
3a/laHHOr0 (POPMYJION MU
rpaduxom

16

[IpumeneHune npou3BOIHON
JUISL OIIpECIEHUs CKOPOCTH U
YCKOpeHHs Ipolecca,
3a/laHHOr0 (POPMYJION MU




rpaduxom

17

Komnozunus ¢pynkuumit

18

Kommozwumus ¢hyHKImiz

19

Kommosutus ¢pyHKIui

20

['eomeTpuyeckue 0Opassl
ypaBHEHUI HAa KOOPJIUHATHOMN
TUIOCKOCTH

21

I'eomerpuueckue oOpa3sl
YpaBHEHUN HAa KOOPJUHATHOMN
IJIOCKOCTH

22

KonrtponbHas pabora:
"UccnenoBanue QyHKIHIA ¢
MOMOIIBIO TTPOU3BOHON"

23

ITepBooOpa3Has, OCHOBHOE
CBOWCTBO MEPBOOOPA3HBIX

24

[TepBooOpasubie
AJIIEMEHTAPHBIX (OYHKITHIA.
[IpaBuia HaXOXKICHUS
epBOOOPA3HBIX

25

[TepBoobOpazubie
JJIEMEHTApHBIX (QYHKITHH.
[IpaBuna HaXOKACHUS
nepBOOOPA3HBIX

26

Hurerpain. I'eomerpuyecknii
CMBICJI HHTETpaIa

27

Beruuciienue onpenenéHHOro
uHTerpasa mo popmyse
Herorona-Jleitoamma




28

Brruncnenue onpeaenéHHOro
WHTErpaja mo gopmyie
HrroTona-Jleitoaua

29

Mogyns "Ilapametp" Moynb
«ITapameTp»: Beruucinenue

ornpeAenéHHOro HHTEerpaia 1no
dbopmyne Hrrtotona-Jleitbauia

30

Monyns "Ilapamerp" Moaynb
«ITapameTp»: Beruucienue

onpeAenéHHOro HHTEerpaia 1no
dbopmyne Hertotona-Jleitbania

31

Monyns "Ilapamerp" Moynb
«ITapameTp»: Boruucienue

onpeAenéHHOro HHTEerpaia 1no
dbopmyne Hrtotona-Jleitbuuia

32

Mounyns "Ilapamerp" Moy
«ITapameTp»: Beruucienue

OIPENEIEHHOTO UHTETpaa 110
dopmyne Herorona-Jleiibnuma

33

Moayns "I[lapamerp"
[Ipumeps! perieHun
Qg depeHIraIbHbIX
ypaBHEHUU

34

[Ipumenenne uHTETpaNa s
HaXO0XJICHHS TUIOLIaIeH
IUIOCKUX UTyp

35

[IpumeHeHne nHTErpana 1
HaxXOXIeHUsI 00BEMOB
TEOMETPUUECKHUX TEJT




36

[Ipumepsl pemeHuin
nuddepeHIaTbHBIX
ypaBHEHUH

37

[Ipumeps! perieHuit
Qg depeHIraIbHBIX
ypaBHEHUH

38

Monyns "I[lapamerp”
[Ipumeps! pemieHuit
Qg depeHIraIbHbIX
ypaBHEHUU

39

Monyns "[lapamerp”
[Ipumeps! perieHuin
Qg QepeHIaIbHbIX
ypaBHEHUH

40

Monyns "Ilapamerp"
[Ipumepsl perieHuin
Qg depeHIaIbHbIX
YpaBHEHUH

41

MaremaTuueckoe
MOJICJTMPOBAHUE PEATbHBIX
MIPOLIECCOB C MOMOIIbIO
Qg depeHIraIbHbIX
ypaBHEHUU

42

Kontponbnas pabota:
"[TepBooOpa3Has u uHTErpan"

43

Tpuronomerpuueckue
(GYHKIMH, UX CBOMCTBA U
rpaduku




44

Tpuronomerpuueckue
(GyHKIMH, UX CBOMCTBA U
rpaduku

45

Tpuronomerpuueckue
(GYHKIMH, UX CBOWCTBA U
rpaduxu

46

Tpuronomerpuueckue
(GyHKLINH, UX CBOICTBA U
rpaduKu

47

Tpuronomerpuyueckue
(GyHKLNU, UX CBOICTBA U
rpaduxu

48

OT60p KOpHEH
TPUTOHOMETPHUYECKUX
YPaBHEHHI C TIOMOIIIBIO
TPUTOHOMETPHUECKOMN
OKPYHOCTH

49

OT60p KOpHEH
TPUTOHOMETPHUYECKUX
YPaBHEHHI C IIOMOIIIBIO
TPUTOHOMETPHUECKON
OKPYHOCTH

50

OT60p KOpHEH
TPUTOHOMETPHUYECKUX
YPaBHEHHI C IIOMOIIIBIO
TPUTOHOMETPHUECKON
OKPYHOCTH

51

OT60p KOpHEH
TPUTOHOMETPHYECKUX




YpPaBHEHUH C MOMOIIBIO
TPUTOHOMETPUYECKOM
OKPY’KHOCTH

52

Pemenue
TPUTOHOMETPUUYECKUX
HEpPABEHCTB

53

Pemenue
TPUTOHOMETPUYECKUX
HEPABEHCTB

54

Pemenne
TPUTOHOMETPUUYECKUX
HEPABEHCTB

55

Pentenue
TPUTOHOMETPHUIECKUX
HEPaBCHCTB

56

KonTponsHas pabora:
"I'paduku
TPUTOHOMETPHUUYECKUX
GyHKIHA.
Tpuronomerpuueckue
HEpaBeHCTBA"

57

Monyns "Ilapametp"”
Jlorapudpmuueckue u
HIOKa3aTeIbHbIEC (DYHKIUH.

58

Mognyns "I[lapamerp”
Jlorapudmuueckue u
MoKa3aTeNbHbIe (DYHKITHH.

59

Mognyns "Ilapamerp”




Jlorapudpmuueckue u
MOKa3aTeNbHbIE (PYHKIIUH.

60

Monyns "Ilapamerp”
Jlorapudmuueckue u
noKa3zaTesbHbIe (DYHKITHH.

61

Monyns "[lapamerp”
Jlorapudmuueckue u
noKa3aTesbHbIe (PYHKIIUH.

62

Monyns "ITapamerp"
Jlorapudmuueckue u
MoKa3aTeNbHbIE (PYHKITHH.

63

Monyns "Ilapamerp”
Jlorapudpmuueckue u
HIOKa3aTeIbHbIC (DYHKIIH.

64

Monyns "Ilapamerp”
Jlorapudmuueckue u
MoKa3zaTeJbHbIe (DYHKITHH.

65

Monyns "I[lapamerp”
Jlorapudmuueckue u
NOKa3aTeNIbHbIE YPAaBHEHUS C
napaMeTpoM

66

Mogyns "l[lapametp"
Jlorapudmuueckue u
NIOKAa3aTeNbHbIE YPAaBHEHUS C
napaMmeTpom

67

Monyns "Ilapamerp"
Jlorapudmuueckue u
MOKa3aTelIbHbIE YPaBHEHUS C




napameTpom

68

Monyns "I[lapamerp”
Jlorapugmuueckue u
NOKa3aTeNIbHbIE YPAaBHEHUS C
napaMeTpoM

69

Monyns "[lapamerp”
Jlorapudmuueckue u
NOKa3aTeJIbHbIE YPAaBHEHUS C
napaMmeTpoM

70

Monyns "[Tapamerp"
Jlorapudmuueckue u
MOKa3aTelIbHbIE YPaBHEHUS C
napameTpom

71

Monyns "Ilapamerp"
KoHnTtponbHas padora "
[loka3zaTenbHbie U
TPUTOHOMETPUYECKHUE
ypaBHEHHUA".

72

Monyns "Ilapamerp"
Kontponbhas padora "
[Toka3zarenbHbie U
TPUTOHOMETPUUECKHUE
ypaBHEHHUA".

73

OCHOBHBIE MCTOJbI PCHICHHA
IMOKAa3aTCJIbHbIX HCPABCHCTB

74

OCHOBHBIC MCTOABI pCIICHUS
IMMOKAa3aTCJIbHBIX HEPABCHCTB

75

OcHOBHBIC MCTOABI pCIICHUS




IMMOKAa3aTCJIbHbIX HEPABCHCTB

76

OcHOBHbBIC MCTOABI pCIICHUS
IMOKAa3aTCIIbHBIX HCPABCHCTB

77

OcCHOBHBIE METO/IbI PELLICHUS
JorapupMUIECKUx
HEPABEHCTB

78

OcHOBHBIE MCTOABI pCHICHUSA
JgorapupMuIEcKux
HEPaBEHCTB

79

OcHOBHBIE MCTOABI pCIICHUS
JOTapuPMHIECKUX
HEPABEHCTB

80

OCHOBHBIE METO/IbI PEILICHUS
JOTapUPMHUECKUX
HEPaBEHCTB

81

OCHOBHBIE MCTOAbI PCHICHHA
HUppanMOHAJIbHBIX HEPABCHCTB

82

OcCHOBHBIE MCTOABI pCHICHUS
HppanruoOHaJIbHBIX HCPABCHCTB

&3

OcHOBHBIC MCTOABI pCIICHUS
HUppanroOHaJIbHbBIX HCPABCHCTB

84

OCHOBHBIE MCTOJbI PCHICHHA
HppallMOHAJIBbHBIX HCPABCHCTB

85

I'paduueckue meroan!
pelieHust NppaMoOHaTbLHBIX
ypaBHEHUH

86

I'paduueckue MeTo b1
pEIIeHUS UPPAIMOHATEHBIX




ypaBHEHUH

87

I'paduueckue mMeTobI
PCHICHHUA MMOKA3aTCIbHBIX
ypaBHEHUH

88

['padmyeckue MeToabI
pelIeHus TOKa3aTeNbHbBIX
HEpaBEHCTB

89

['padpuaeckue meToabI
pelieHus JorapupMuIecKux
ypaBHEHUH

90

['paduueckue meroan
pelieHus JorapupMUIecKux
HEPaBEHCTB

91

I'paduueckue MeTo b1
pereHust JorapupMUIECKuX
HEPaBEHCTB

92

I'paduueckue MeTo b1
pEIIeHUs IOKa3aTENbHbIX U
JOTapu(PMHUUECKUX ypaBHEHUN

93

['papraeckue mMeToIbI
pelIeHHs TOKa3aTeIbHBIX U
JOTapUPMHUECKUX YPaBHCHUIN

94

['padpuaeckue meToabl
pEIICHHS TTOKa3aTeIbHBIX H
Jorapu(pMHUIECKUX
HEPABEHCTB

95

I'paduueckue meroan
peuieHus MoKa3aTeIbHBIX 1




norapu(pMUIECKUX
HEPABEHCTB

96

KonrtponbHas pabora:
"HppaimoHanbHbIe,
MOKa3aTeNbHbIE U
aorapudmuyueckre
HepaBeHCTBA"

97

KommiekcHbie uncna.
AnreOpanueckas u
TpUrOHOMETpHUYecKast HOPMBI
3aMMCcy KOMIUIEKCHOTO YHciia

98

KommnnexcHble uncna.
Anrebpanueckas u
TpUroHOMeTpUYecKast HOpMBI
3aIiCcH KOMIUIEKCHOTO YHciia

99

Monyns "[lapamerp”
KommniekcHble uncna.
Anrebpanueckas u
TpUroHoMeTpudeckast HOpMeI
3aIiCcH KOMIUIEKCHOTO YHciia

100

Mognyns "Ilapamerp”
KommiekcHble uncna.
Anrebpanueckas u
TpUroHOMeTpHUdecKast HOpMBI
3anMcy KOMIUIEKCHOTO YHclia

101

Apudmernueckue onepanum ¢
KOMILJICKCHBIMH YUCIIAMH

102

Apudmerrdeckue onepanuu ¢
KOMILICKCHBIMHU YUCIIAMH




103

Monyns "Ilapamerp”
ApudmeTrraeckue onepanuu ¢
KOMILICKCHBIMH YUCIIAMH

104

Monyns "I[lapamerp”
ApudmeTnueckue onepanum c
KOMIUIEKCHBIMU YHCIIAMU

105

Monyns "I[lapamerp”
Apudmerndeckre onepanum ¢
KOMILJIEKCHBIMH YUCIIAMH

106

Monyns "[Tapamerp"
ApudmeTnueckue oneparuu ¢
KOMILJIEKCHBIMU YU CIaMHU

107

N3o00pakeHne KOMIIIEKCHBIX
qrces Ha KOOPIUHATHOM
TUIOCKOCTH

108

N3o0paxenue KOMIJIEKCHBIX
qyyceln Ha KOOPAUHATHOU
IUIOCKOCTH

109

Monyns "Ilapamerp”
N300pakeHne KOMIUIEKCHBIX
4yycesn Ha KOOPAMHATHOU
IUIOCKOCTH

110

Monyns "[lapamerp”
N3006pakeHne KOMIUIEKCHBIX
4yces Ha KOOPAMHATHOU
IUIOCKOCTH

111

®opmyna Myaspa. Kopau n-
O CTENIEHU U3 KOMIIJIEKCHOTO




qucia

112

®opmyna Myaspa. Kopau n-
O CTENEHU U3 KOMILJIEKCHOTO
yucia

113

Monyns "Ilapamerp"
®opmyna Myaspa. Kopau n-
OM CTENEHU U3 KOMIIJIEKCHOTO
yucia

114

Monyns "ITapamerp"
®opmyna Myaspa. Kopuu n-
OH CTEINEHU U3 KOMIUIEKCHOTO
qucia

115

[TpuMeHeHHe KOMITTICKCHBIX
qrces U PeHICHUs
(bU3HYECKUX U
reOMETPHUECKUX 3a7a4

116

KonTponbhas pabota:
"KomiuiekcHple uucia"

117

Harypasbnsle u 1iensie yucna

118

HatypanbHble U 1enbie yucna

119

[IpuMeHeHue npu3HaKoB
JEJIMMOCTH LIEJIBIX YUCEI

120

[TpumeHeHre mpU3HAKOB
JETUMOCTH LIEJIBIX YUCET

121

[IpumeHeHne MpU3HaKOB
JEIAMOCTH LIEIIbIX YHACEN:
HOA n HOK

122

[IpuMeHeHne npu3HaKoB




JCIIMMOCTHU LECJIbIX YHUCECII:

HOJT u HOK

123

IIpuMeHeHue npu3HaKoB
JEIIMMOCTH LIEJIBIX YHCEN:
OCTaTKH 10 MOJYJIO

124

[TpuMeHeHne NpU3HAKOB
JEIUMOCTH LIEIBIX YHUCEN:
OCTaTKH 110 MOJYJIIO

125

[IpruMeHeHre npu3HaKkoB
JEIUMOCTH LIETIBIX YHCeN:
anroputm EBknuaa nis
pElIeHus 3a]1a4 B LENbIX
quciax

126

Kontponbhas pabota:
"Teopus uenbix yrcen"

127

Cucrema 1 COBOKYTHOCTh
ypaBHeHUH. PaBHOCUIIbHBIE
CHUCTEMBI U CUCTEMBI-
CJIE/ICTBUS

128

Cucrema 1 COBOKYITHOCTh
ypaBHeHUH. PaBHOCUIIBbHBIE
CUCTEMBI U CUCTEMBI-
CJIEICTBUS

129

OcCHOBHBIE METO/IBI PELLICHUS
CHUCTEM U COBOKYITHOCTEU
palOHAIBHBIX YPABHEHUI

130

OcHOBHbBIE MCTOAbI pCIICHUS
CHUCTEM U COBOKyHHOCTCﬁ




VPPALMOHAIBHBIX YPABHEHUIN

131

OcCHOBHBIE METO/BI PEILICHUS
CUCTEM U COBOKYITHOCTEU
IIOKAa3aTeJIbHBIX YPAaBHEHUI

132

OCHOBHBIE MCTOAbI PCHICHHA
CHUCTEM U COBOKyrIHOCTCﬁ
IMOKa3aTCIbHBIX ypaBHCHI/Iﬁ

133

OcHOBHEBIE MCTOABI pCHICHUS
CHCTEM U COBOKYIHOCTEH
Jorapu(pMUUECKUX YpaBHEHHH

134

OCHOBHBIE METO/IbI PELLIEHUS
CHUCTEM U COBOKYITHOCTEU
JOrapu(pMHUUECKUX ypaBHEHUN

135

[IpumeHeHue cucreM k
PELICHUIO MATEMaTUYECKUX
3a[a4 ¥ 3a/1a4 U3 pa3IngHbIX
oOjacTell HayKu U peaJlbHOI
KU3HU, UHTEPIpETaLns
HOJyYEHHBIX Pe3yJIbTaTOB

136

[IpumeHenue cucrem Kk
PELICHUI0O MAaTEMaTUYECKUX
3a/1a4 U 3a/1a4 U3 pazIuuHbIX
obJyacTell HAyKU U peabHOU
YKU3HU, HHTEPIpETalus
MOJTyYEHHBIX Pe3yJIbTaTOB

137

[IprMeHeHne HEpaBEHCTB K
PELICHUIO MaTEMaTUYECKIX
3a/1a4 ¥ 3374 U3 Pa3IN4HbIX
obJyacTell HAyKH U peabHOU




YKU3HU, HHTEpIpETalus
MOJIyYEHHBIX PE3YJIbTATOB

138

KonrtponbHas pabora:
"CucTtembl palliOHAIbHBIX,
UPPaAIMOHATIEHBIX
NIOKa3aTeIbHBIX U
Jorapu(pMHUIECKUX
ypaBHEHUI"

139

PanyoHanbHbIE ypaBHEHMUS C
napameTpamMmu

140

PannonanbHbIe HEpaBEHCTBA C
napameTpamu

141

PanmoHansHBIE CUCTEMEI C
napameTpamMmu

142

HppanuonainbHble ypaBHEHUS,
HEPaBEHCTBA C ITapaMeTpamMu

143

HppanunoHaabHbIe CUCTEMBI C
napameTpamu

144

IToka3aTenbHbIE ypABHEHUS,
HEPaBEHCTBA C MapaMeTpaMu

145

Iloka3zarenbpHbBIE CUCTEMEI C
napamMeTpamu

146

Jlorapudmmueckue
ypaBHEHUs1, HEPABEHCTBA C
napaMmeTpamu

147

Jlorapudpmuueckne CUCTEMBI ¢
napameTpamu

148

Tpuronomerpuueckue




YpaBHEHHUS € TapaMeTpaMu

149

Tpuronomerpuyeckue
HEpaBEHCTBA C MMapaMeTpaMu

150

Tpuronomerpuieckue
CUCTEMBI C ITapaMeTpaMu

151

[TocTpoenue u uccinegoBaHue
MaTeMaTHYECKUX MOJeIei
peanbHBIX CUTyaluH C
MIOMONIBIO YPABHEHUM C
napameTpamu

152

ITocTpoenue u uccinegoBaHue
MaTeMaTHYECKUX MOJeIei
pEIbHBIX CUTYALIMI C
MOMOIIbIO CUCTEM YpaBHEHUN
C mapamMeTpaMu

153

Kontponbnas padota: "3amauun
¢ mapameTrpamu”

154

[TocTpoenue u uccnenoBaHue
MaTEeMaTUYECKUX MOJCIIEH
peanbHBIX CUTyaluH C
IIOMOIIBIO CUCTEM YPaBHEHUI
C IapameTpaMu

155

[ToBTOpenue, 060061IeHNE,
cucTeMaTH3aIMs 3HaHU:
"VpaBHeHus"

156

[ToBTOpEHME, 0000IICHNE,
CHCTeMaTH3allys 3HAHMI:
"VpaBHeHus"




157

[ToBTOpenwue, 0600MIEHNE,
cUCTeMaTn3alus 3HAHH:
"VpaBHenus. CuctemMbl
ypaBHeHU"

158

[ToBTOpenue, 06001ICHNE,
cUCTeMaTH3aIHsI 3HAHW:
"Hepasencrna"

159

[ToBTOpenue, 06001ICHNE,
cucTeMaTH3aIus 3HaHW:
"HepaBeHnctBa"

160

[ToBTOpenue, 06001IIEHNE,
CHUCTEMAaTH3aI|s 3HAHMIA:
"HepaBeHncrsa"

161

[ToBTOpEeHmE, 0000IICHUE,
cucTeMaTH3alys 3HaHHWM:
"IIponsBogHas u eé
npuMeHeHue"

162

[ToBTOpeHme, 0600IIECHNE,
CHCTEMAaTH3aLMs 3HAHUI:
"I[IpousBoHas u €&
npuMeHeHue"

163

[ToBTOpenue, o600IIEHNE,
cHcTeMaTH3aIus 3HaHUH:
"I[IpousBoaHas u €&
npuMeHeHue"

164

[ToBTOpenue, 06001ICHNE,
cHCTeMaTH3aIis 3HaHUH:
"UnTerpain u ero
npuMeHeHue"




[ToBTOpenwue, 0600MIEHNE,

165 CHCTEeMaTH3aLMsl 3HAHUI: 1
"®yHkuun"
[ToBTOpeHnue, 06001ICHNE,

166 CHCTEMAaTH3aLMs 3HAHUI: 1
"OyHkIIn"
[ToBTOpeHnue, 06001IeHNE,

167 CHCTEeMAaTH3alMs 3HAHU: 1
"OyHkuun"

168 HToroBast KOHTpOIbHAS 1 1
pabota

169 NtoroBas KOHTpOJIbHAS 1 1
pabota

170 [ToBTOpenue, 06001ICHNE, |
cHCTeMaTH3alus 3HaHUH

OBIIEE KOJIMYECTBO YACOB 170 12

I10 ITPOTPAMME







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJbHOU ITPOT'PAMMBI

10 KUIACC

Kox
MpoBepsieMor
0 pe3yJbTara

HpOBepﬂeMble NPEeAMETHBIC PE3YJIbTATHI OCBOCHUSA OCHOBHOI1
06pa30BaTeJ’leOﬁ NporpaMmmasl CpeaHETO 0611161"0 06pa3OBaHI/Iﬂ

1

Yucna ¥ BEIYHCIIEHUSA

1.1

OnepupoBaTh MNOHATUSMHU: palMOHAIbHOE U JCHCTBUTEIBHOE YUCIIO,
OOBIKHOBEHHAsI U JIECTHYHAs APOOb, TPOLEHTHI

1.2

BemonuaTte  apupMeTHyecKue — omepanuu ¢ palMOHAIBHBIMU U
JIEHCTBUTEIIbHBIMU YUCIIAMU

1.3

Brimonaars HpI/I6JII/I)KéHHBIe BBIYUCIICHUS, UCITIOJIB3YS IIpaBUjia OKPYTJICHHUA,
ACJIaTh IPUKUIKY U OLICHKY pE3yJjibTaTa BBIYHCIICHUI

1.4

OnepupoBaTh MOHATUSIMU: CTENEHb C LEJIbIM IOKa3aTeleM, CTaHAapTHas
dopma 3amucu AEMCTBUTEIBHOIO 4YMCIA, KOPEHb HATypalbHOM CTEIeHH,
UCIIONB30BaTh MOIXOAIIYI0 (OpMYy 3amucu ACMCTBUTEIBHBIX YMCEN JUIS
pellIeHus] TPaKTHUECKUX 3a7a4 U MPECTaBICHUs JaHHbBIX

1.5

OnepupoBaTh NOHATUSMU: CUHYC, KOCUHYC U TAHI'€HC MPOU3BOJIBHOTO YTJIa;
UCIIONIB30BaTh  3aliCh  IPOW3BOJBHOIO  yria  d4epe3  oOpaTHbIE
TPUTOHOMETpHUUYECKUEe QYHKIUU

YpaBHEHHUs U HEPABEHCTBA

2.1

OHepI/IpOBaTB MNOHATHUAMMA: TOXKIACCTBO, YPABHCHHUC, HCPABCHCTBO, ILCJIOC,
palrOHAJIBHOC, HPPpauOHAIIBHOC YpaBHCHHEC, HEPaBCHCTBO,
TPUTOHOMCTPUUICCKOC YPABHCHUC

2.2

BoinonusaTe npeoOpa3zoBaHusl TPUTOHOMETPUUECKHX BBIPAXKEHUN M pellaTh
TPUTOHOMETPUUECKHE YPABHEHUS

23

BrImonsATe npeoOpa3oBaHUs LENbIX, PAlMOHAIBHBIX W HPPALMOHAIBHBIX
BBIDAKCHMM M pEIIaTb OCHOBHBIE THUIIBI LEJbIX, PALMOHAIBHBIX U
VPPALMOHAJIBHBIX YPABHEHNU U HEPAaBEHCTB

24

IIpuMeHATh ypaBHEHUS M HEPABEHCTBA Ul DPEIICHUS MaTeMaTHYEeCKUX
3a7a4 ¥ 3a/1a4 U3 Pa3InYHbIX 00JIaCTe HAYKH U pPealbHOM KU3HH

2.5

MopnenupoBaTh peajibHble CHTyalldd Ha $3bIKe anreOpbl, COCTaBIATH
BBIpQXXEHHS, YPaBHEHHUs, HEPABEHCTBA MO YCJIOBHIO 3a/1ayH, HCCIENOBaTh
MOCTPOCHHBIE MOJEIHU C HCIIOJIb30BAHUEM arapara anreopsl

@OyHKIMH U TpaduKu

3.1

OmnepupoBaTb NOHATUAMU: (YHKIMSA, CHOCOOBI 3a1aHUs (PYHKLUHU, 00JIaCTh
OTIpeIeNIeHUs] © MHOYKECTBO 3HaUeHUH PyHKIMH, TpapuK yHKIUHU, B3AUMHO




oOpaTHble PYHKIINH

OHepHpOBaTB MOHATUSAMU: YETHOCT MU HEYETHOCTh (I)YHKI_II/II/I, HYyJIn

32 (GYyHKINHU, TPOMEXYTKH 3HAKOMIOCTOSTHCTBA
3.3 Hcnonb3oBath rpaduku GyHKIUN A1 pEIICHUS] ypaBHEHUI
34 Crpouth u unTaTh rpaduKu JUHEHHON (DYHKIMH, KBaApaTHUYHOU (YHKIHUH,
CTETIEHHON (PYHKIIMU C LEJIBIM ITOKa3aTesIeM
Hcnonb3oBate rpaduku GYHKUMH A0S HCCIENOBaHMS IPOLECCOB U
3.5 3aBUCUMOCTEH MpHM pPELIeHUH 33734 W3 JPYTruX Y4eOHBIX NPEeIMETOB U
peanbHON )KHU3HHU, BBIpaXKaTh (HOpMyJIaMH 3aBUCUMOCTH MEX1Y BeTHUUHAMHU
4 Havana maTreMaTn4ecKoro aHaansa
41 OnepupoBaTh MOHATHAMHU: IIOCIEAOBATEIBLHOCTh, apUpMeTHdecKas Hu
' reoMeTpHYecKast IIPOTrPECCHU
47 OmnepupoBaTh HNOHATHSAMU: OECKOHEUHO YyObIBaloIlas TreoMeTpudecKast
' nporpeccusi, CcyMmMa 6€CKOHEUHO yObIBaroOILel reOMEeTPUIECKOM POrpeccuu
4.3 3amaBaTh OCIEIOBATEIHHOCTH PA3IMYHBIMK CTIOCOOAMHU
44 Hcnonp30BaTh cBOMCTBA MOCIEA0BATEIBHOCTEN U IPOIPECCUI AJIs PELLICHUS
' peasbHBIX 3a/1a4 PUKJIAJHOTO XapaKTepa
5 MHo3xecTBa U JIOTHKa
5.1 OnepupoBarh NOHATUAMHU: MHOXECTBO, OII€paLMK HaJl MHOXECTBAMH
Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — anmapar Juld  OIMCaHUS
5.2 peasbHbIX MPOLIECCOB U SIBICHUH, IPU PELICHUHU 33/1a4 U3 JAPYTruX y4yeOHBIX
IIPEIMETOB
53 OnepupoBaTb  MNOHATUSAMM:  OINpEAENeHUue,  Teopema,  CIEJCTBUE,
JI0Ka3aTeJIbCTBO
11 KVIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJbTAThl 0CBOCHHUSI OCHOBHOM
NpoBepsieMor .
o0pa3oBaTe/IbHON NPOrpPaMMBbI CpeiHero o01ero od0pa3oBaHus
0 pe3yJbTarTa
1 Yucna 1 BBIYUCIEHUS
OnepupoBaTh MNOHATUAMH: HATypPaJbHOE, LEJIOE 4YHUCIO; HCIOIb30BaTh
1.1 IPU3HAKK JEJIMMOCTH LEJBbIX YHCEJN, DPA3JIOKECHHE YHCIA HA IPOCTHIE
MHOKUTENHN JUIsl PELLICHUS 3314
1.2 OnepupoBaTh MOHATUEM: CTENIEHD C PAllMOHAJILHBIM [10Ka3aTEIEM
13 OnepupoBaTh MOHATUSAMU: JOrapudM YHUCIA, TECITUYHBIE U HaTypajibHbIE
’ sorapumMbl
2 VYpaBHEHUS 1 HEPABEHCTBA
2.1 [IpumensTh cBoOicTBa cTemeHW JUIsi NpeoOpa3oBaHUSl  BBIPAXKECHHUH,




ONCpUPOBATh IMOHATHUAMH: IIOKA3aTCIIBHOC YPAaBHCHHUEC W HCPABCHCTBO,
peiiaTb OCHOBHBIC THIIbI ITIOKAa3aTCIbHBIX ypaBHeHI/Iﬁ U HCPAaBCHCTB

2.2

BoeimonHATE npeoOpa3oBaHMs  BBIPAKEHHM, COAEPIKAIIMX  JIOTapU(MBI;
ONIEpPHPOBATH TOHATHAMHU: JOTapUPMHUECKOE ypaBHEHHE U HEPABEHCTBO;
pemaTh OCHOBHBIE THITHI JIOTApU(PMHUUECKUX YPAaBHEHUI M HEPABEHCTB

23

Haxoaute peuicHu-d HpOCTCﬁIHHX TPUTOHOMCETPUUCCKHUX HCPABCHCTB

2.4

OnepupoBaTh MOHATHSAMH: CUCTEMA JIMHEHHBIX YPaBHEHUH U €€ pelleHUE;
UCITIOJIB30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHHUU JUISl PELICHUS] TPAKTUYECKHUX
3a1a4

2.5

Haxonuth pemeHnst npoCTeUIINX CUCTEM U COBOKYITHOCTENW PallMOHAIBHBIX
YpPaBHEHUH U HEPABEHCTB

2.6

MOI[GJ'II/IpOBaTB pCaJIbHBIC CUTyallUM Ha A3BIKC anre6pLI, COCTaBJIATH
BBIPpAXKCHUSA, YPAaBHCHUS, HCPABCHCTBA U CHCTCMBI IO YCJIOBHIO 3a/avH,
HCCJIICA0BATh MOCTPOCHHLIC MOJCIN C UCITIOJIb30BAHUCM aIlrapara anrerH

OyHKIUU U TpaPuKu

3.1

OnepupoBaTh MOHATHAMHU: TepHOAWYEcKass (QYHKLIUSA, MPOMEKYTKH
MOHOTOHHOCTH ()YHKIIMH, TOYKH JKCTpeMyMa (QYHKIUH, HauOoIbIIee H
HavMEHbIIIee 3HAYCHHS (QYHKIUU HA MPOMEXKYTKE; HMCIIOJIB30BaTh UX JUIS
uccienoBaHus pyHKINU, 3aJaHHON TpaduKoM

3.2

OnepupoBaTh MOHATUSAMHU: TPapUKH MMOKA3aTENbHOU, JIOTapu()PMUUIECKON U
TPUTOHOMETPUYECKHX (QYHKIMH; u300pakaTb HMX Ha KOOPAMHATHON
TUTOCKOCTH M UCTIOJB30BATH JIJIsl PEIICHUs] YpaBHEHUH U HEPAaBEHCTB

33

N306paxkaTh Ha KOOPIAWHATHOW TJIOCKOCTH TpaduKy JTUHEHHBIX ypaBHEHUN
U UCTIOIB30BaTh UX JJISl PELICHHUS CUCTEMbI TUHEHHBIX YPaBHEHHIA

34

Ucnonw3zoBath Tpadukyn QyHKIUNA [O7S HMCCICIOBAHUSA TPOIECCOB H
3aBHCUMOCTEH U3 IPYTUX yUeOHBIX TUCIUILUINH

Hauana MaremMaTnueckoro aHaiunsa

4.1

OnepupoBaTh NOHATUAMU: HENPEpbIBHAS (PYHKIIHS, TPOU3BOAHAS (YHKIIUY;
UCIIONIb30BaTh T'€OMETPUYECKUI U (DU3MUECKUN CMBICT MPOU3BOJHON IS
pelieHus 3a1a4y

4.2

Haxomute  mpou3BOAHBIE — 3JEMEHTApHBIX  (PYHKUMHA,  BBIYUCIATH
IPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS], YACTHOIO ()YHKLIUH

43

Hcnonn3oBath MMPOU3BOAHYIO JJIS HCCIICA0BAHUA (I)YHKI_II/II/I Ha
MOHOTOHHOCTb U 3KCTPEMYMbI, MNPHUMCHATH PC3YyJIbTAThl HCCICIOBAHUA K
MOCTPOEHUIO TpaduKOB

4.4

Hcnons3oBath IMPOU3BOAHYIO JIA HAXOXACHHUA HAWIIYUHICTO PCIICHHUA B
MMPUKIIAAHBIX, B TOM YHUCJIC COONUAJIBHO-5KOHOMHUYCCKUX, 3aadax

4.5

OnepupoBaTh TOHATUSAMHU: TEpPBOOOpa3Hasi W HUHTErpayl; I[OHUMATh
TEOMETPUUYECKHUIN ¥ (PU3NUECKHUI CMBICT HHTETpajia

4.6

Haxoaute nepBooOpa3Hble 3J€MEHTapHBIX (DYHKIIMA, BBIYUCIATH UHTETPA
no (popmyne Hprotona — JleitOnuna




4.7

Pemmratn IMPUKJIAAHBIC 3aJa4l, B TOM 4YHCJIC COLUMAIbBHO-3KOHOMHNYCCKOTO U
(GU3NIECKOro XapakTepa, CpeJACTBAMHI MaTEMAaTHIECKOTO aHaIH3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIACC
Ko IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS
A
1 Yucna v BIYUCICHUS
Panmonaneupie  uncna. OOBIKHOBEHHBIE M JCCSITHUYHBIE JAPOOW, MPOLEHTHI,
11 OecKOHEUYHbIEC TIEpUOANYECKUE NPOOU. ApupMETHIECKIE OTNepaIlliU ¢ PAIIMOHAIBHBIMU
' YHcIaMH, IpeoOpa3oBaHMs YUCIOBBIX BhIpakeHuil. [Ipumenenue npobeit u nMporeHToB
JUTS peIeHUs IPUKIIAHBIX 33/1a4 U3 Pa3JIMYHbIX OTPACIed 3HAHUN U PEalbHOU KU3HU
JeiicTBuTenpHbIe uncia. PanyionanbHble 1 UppallMOHANBHBIE YKcha. ApuMeTniecKkue
1.2 omepanuu ¢ JEHCTBUTENbHBIMU 4YHciamMu. [IpuOmmkE€HHbIE BBIYMCICHHS, MpaBHiia
OKpPYTJICHUS, IPUKUIKA U OILIEHKA pe3yJIbTaTa BEIUUCICHUN
Crenens ¢ 1ienbpiM nokazareneM. CtanmapTHas Gopma 3amucu ASHCTBUTEILHOTO YHCIIA.
1.3 Hcnonws3oBanne monxonsmeld GopMbl 3aMCH ACHCTBUTEIBHBIX YUCET IS PEIICHUS
NPaKTUYECKUX 3a]1a4 U NPEJICTABICHUS JaHHBIX
14 Apudmernuecknii KOpeHb HaTypalbHOW cTerneHu. [leiicTBus ¢ apupMeTHIeCKHUMU
' KOPHSIMHA HAaTypaJIbHOW CTENEHU
L5 CuHyCc, KOCMHYC M TaHI€HC YMCIIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHUHYC,
ApPKTaHI'€HC YHMCIOBOTO apryMEHTa
2 YpaBHEHHUs 1 HEpABEHCTBA
2.1 ToxnmecTBa U TOXKIECTBEHHbIE TPe0Opa3oBaHUs
29 [Ipeo6pa3oBanue TPUTOHOMETPUUYECKUX BbIpaxkeHH. OCHOBHbBIE TPUTOHOMETPUUYECKUE
' (bopMyIIbI
)3 VYpaBHeHue, KopeHb ypaBHeHHUs. HepaBeHCTBO, perieHHe HeEpaBeHCTBA. MeTon
' HMHTEPBAJIOB
2.4 | Pemenue nensix U IpoOHO-PAIMOHANBHBIX YPABHEHUN U HEPABEHCTB
2.5 Pemenue nppanroHanbHbIX ypaBHEHUN U HEPABEHCTB
2.6 | PemeHue TpUroHOMETPUUECKUX YPAaBHEHUN
57 [IpuMeHeHne ypaBHEHHI 1 HEPABEHCTB K PEIICHUI0 MAaTEMATUYECKUX 3a7a4 U 3a]1a4 U3
' pa3IMuYHBIX 00JacTel HAYKU U PEaIbHOM JKU3HU
3 @yHKIMU U TpaduKu
31 OyHknusi, cnocodbl 3amanus QyHkuuu. ['padux Qynkumuu. B3aumuo oOpaTHBIE
' GyHKIMN
39 O6mactp ompeneraeHUuss W MHOXKECTBO 3HadeHuW (yHkruu. Hymm dyHKumm.

[IpomexyTku 3HAaKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (PyHKINN




313 CrenenHas (yHKIUS C HaTypaJbHBIM UM LIEJbIM MoKa3zareneMm. E€ cBoiicTBa u rpadux.
' CgoiicTBa u rpaduK KOPHS 1-0i CTETICHU
34 Tpuronomerpudeckass OKPYXHOCTb, ONpEIENCHHE TPUTOHOMETPHUECKUX (PYHKLIUH
' YHCIIOBOTO apryMeHTa
4 Hauana maTemaTudeckoro aHaiansa
41 [MocnenoBarenpbHOCTH, C€HOCOOBI  3aJaHUSl  TOCIIENOBAaTENbHOCTEH. MOHOTOHHBIE
’ MOCIEI0BATEIBHOCTH
Apudmernueckass U reoMeTpuuecKas Iporpeccud. beckoHeyHO —yObIBarolas
4o | TEOMETpHYeCKas MpOTPeccHs. Cymma OeckoHEYyHO YOBIBAIOLICH TI€OMETPHUYECKON
' nporpeccun. Popmysia CIO0XKHBIX IPOLEHTOB. lcCIonb3oBaHHE NPOrpecCHH I
pelIeHNs peallbHbIX 3a]a4 IPUKIAJHOTO XapaKTepa
5 MHokecTBa U JIOTHKA
MHoxecTBO, omnepanuud Haja MHOXecTBamMu. Jluarpammel Ditnepa — Benna.
5.1 [IpumeHeHne TEOpPEeTUKO-MHOKECTBEHHOIO —amnmapata g ONUCAaHMS  peaIbHbIX
MIPOLIECCOB U ABJICHUH, PU PELICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB
5.2 Ornpenenenue, Teopema, CIeACTBUE, 10Ka3aTEIbCTBO
11 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Uucna v BBIYUCICHUS
1.1 Harypanbsblie u nensie yncna. [Ipu3Haku AenMMOCTH HEIbIX YUCE
1.2 Crenens ¢ pallMOHAIBHBIM Moka3ateneM. CBOMCTBa CTETICHU
1.3 Jlorapudwm yucna. JlecaTnaHpie U HATypadbHbIC JOTapU(MbI
2 VYpaBHEHMS 1 HEPABEHCTBA
2.1 [TpeoOpa3oBaHue BBIPAKEHUN, COACPIKAIIMX JIOTapU(HMBI
2.2 [IpeoOpa3oBanue BbIpaXeHH, COEepKAIUX CTENEHH C palliOHAIbHBIM ITOKa3aTeIeM
23 IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 [TokazarenbHbIe YpaBHEHUSI 1 HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHs 1 HEPaBEHCTBA
26 Cuctemsl JINHEWHBIX ypaBHEHUH. PelieHne npukiiagHbIX 3a7a4 ¢ HOMOIBIO CUCTEMBI
' JIMHENHBIX YPaBHEHUN
2.7 CucreMbl U COBOKYITHOCTH pallMOHATIbHBIX YPABHEHUN U HEPABEHCTB
)3 [IpuMeHeHre ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHUI0 MAaTEMaTUYECKHUX 3a]a4
' ¥ 33/1a4 U3 Pa3JInYHbIX 00JIaCTe HAYKH U peaNbHOM KU3HU
3 ®OyHKIMU U TpaduKu
Oyukius.  Ilepuognueckue ¢yHkuuu. I[IpomMexyTKM MOHOTOHHOCTH — (DYHKITUH.
3.1 MakcumymMbl W MHUHUMYMBI (GyHKuuu. HauGospiiee ¥ HauMeHbIee 3HAUCHHE
(YHKIIMHM HA IPOMEXKYTKE




3.2 Tpuronomerpuyeckue GyHKIUH, UX CBOWCTBA U rpapuKu
33 [Toka3zarenbHas u norapupmudeckas GyHKIUH, X CBOHCTBA U TpaUKH
34 Hcnonp3oBanue rpadukoB GyHKIUHN A peIeHUs] YpaBHEHUM U TMHEHHBIX CUCTEM
Hcnonb3oBanue rpagukoB GyHKIUI 1715 MCCIEI0BaHUS MIPOLIECCOB U 3aBUCUMOCTEH,
3.5 KOTOpbIE BO3HUKAIOT MPH PELICHUH 33Ja4 W3 JAPYTruX Y4YeOHBIX MPEIMETOB H
peanbHON KU3HU
4 Havana maTemMaTnyeckoro aHaausa
4.1 HenpepoiBHble QyHKIINN. METO MHTEPBAIOB JIJIsl pEIICHHS] HEPABEHCTB
4.2 [TpousBonHas Gynkuuu. ['eomerprueckuii 1 GpU3NIECKUNA CMBICI TPOU3BOIHON
43 [IpousBoaHble 3yieMeHTapHbIX (QyHKUIUNA. DOpMylibl HAaXOXKIACHHSI IPOU3BOJHOM
' CYMMBI, IPOU3BEAECHUS U YACTHOTO (DYyHKIIMH
[IpumeHeHHEe TPOU3BOMHOW K HCCIEIOBAHUIO (YHKIM Ha MOHOTOHHOCTH H
4.4 KCTpeMyMbl. HaxoxkneHne HauOOJbIIEero M HAaMMEHBIIETO 3HAYeHHS (QYHKUIUU Ha
OTpe3Ke
ITpuMeHeHrne MPOU3BOIHOM I HAXOXKIECHUS HAWIYYIIEro PEIICHUs B NMPUKIAJAHBIX
4.5 3ajjayax, JUIsl OIpENeNIeHUs CKOPOCTH Tpolecca, 3adaHHOro (opMyJIoN WM
rpadukom
4.6 [TepBooOpaznas. Tabauia nepBooOpa3HbIX
47 WuTterpan, ero reoMeTpuueckuii U GU3N4ecKuil CMbICI. Bpruncienne MHTErpana mo

dbopmyne Hetotona — JleliOnuna




IPOBEPSIEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILEI'O OBPA3OBAHUS

Kon IIposepsiemble TPpeOOBaHUS K NIPEAMETHBIM pPe3yJbTAaTaM OCBOCHUS
NPOBEPSIEMOr0 | OCHOBHOI 00pa3oBaTeJbHOI MPOrpaMMbl CpeHero o01ero
TpeOoBaHuUs o0pa3oBaHusi

Brnanenne MeTomamMu 0Ka3aTeNbCTB, AITOPUTMAMU pEIICHHS 3a/ad;
yMeHue (OpMyJIHpOBAaTH W ONEPHUPOBATH MOHATHAMH: ONpEICICHHE,
aKCHOMa, TeopeMa, CIIEJCTBHE, CBOWCTBO, MpPU3HAK, JO0KA3aTeIbCTBO,
PaBHOCWIbHBIE (POPMYIMPOBKH; NPUMEHITh UX; YMEHHE (OPMYIHPOBATH
o0paTHOE€ ¥ TPOTHBOMOJIOXHOE YTBEP)KACHHUE, NMPHUBOAUTH NPUMEPH U
KOHTPIPUMEPBI, HCIIOIB30BaTh METOJ MaTeMaTHYeCKOW WHIYKILUU;
IPOBOANTH J0Ka3aTeIbHbIE PACCYKICHHS ITPH PEIICHUH 337134, OLICHUBATh
1 JOTMYECKYI0  TPaBWIBHOCTh  PACCYXIEHHH; yMEHHE OIepHpOBATH
MOHSATHAMHU: MHOXKECTBO, TTOJAMHOXXECTBO, OIEPAIlMd HAaJ MHOXXECTBAMH;
YMEHHE UCMOJb30BaTh  TEOPETUKO-MHOKECTBEHHBIM  ammapar — Juis
OITMCAHUs PEATBbHBIX MPOIECCOB M SBJICHUH M MPU PEIICHHUU 3a]ad, B TOM
qHcie U3 IPYruX y4eOHBIX MPEIMETOB; YMEHUE ONEPHPOBATH MOHATHAMU:
rpad, cBsA3HBIN Tpad, AepeBo, MUKI, Tpad Ha MIIOCKOCTH; YMEHHUE 3a/1aBaTh
U OINHUCHIBATH Tpadbl Pa3IMYHBIMH CIIOCOOAMU; UCIIONB30BaTh Tpadbl Mpu

PEIICHUHU 3aJa4

YMeHne omnepupoBaTh MOHATHUSMH: HATypaJIbHOE YHCIIO, IIEJI0€ YHCIIO,
CTETEHb C MENbIM MOKa3aTeeM, KOPeHb HATYpallbHOW CTENEHH, CTETICHD C
palMoHAIBHBIM TTOKA3aTeJIeM, CTETNICHb C JCUCTBUTEIBHBIM IOKA3aTelIeM,
ngorapuM YuCIa, CHHYC, KOCHMHYC M TAaHTE€HC IPOU3BOJBHOIO YHUCIA,
OCTaTOK 110 MOJYJII0, PAIMOHAIBHOE YHCIIO, WPPAIMOHAIBLHOE YHCIIO,
MHOJKECTBAa HATypajbHBIX, IENbIX, PAIMOHANBHBIX, JEHCTBUTEIBHBIX
2 YHUCeN; yMEHUE UCTIOIh30BaTh MIPU3HAKH JEITMMOCTH, HAMMEHBITHI OOTIIHiA
JeNuTeNh W HauMeHblee oOlmee KpaTHOe, anroputMm EBkiauaa mpu
pelieHuu 3a7a4; 3HAKOMCTBO C PAa3IMYHBIMUA TO3WUIIMOHHBIMU CHCTEMaMH
CUMCIICHUS; YMEHUE BHITIOTHATH BRIUMCIICHUE 3HAUYEHUH 1 peoOpa3oBaHus
BBIpQXCHUI CO CTENEHSMU W Jorapudmamu, MnpeoOpa3oBaHus APOOHO-
palMoOHAJbHBIX  BBIPAKEHUW; yMEHHE  ONEpPUPOBATH  MOHATHUIMH:

IOCIC10BATCIIbHOCTD, apI/I(l)MeTI/I‘IeCKaSI nmporpeccusda, TreoMETpUICCKasi




nporpeccusi, OECKOHEYHO YOBIBAIOIIasi TEOMETPUYECKas MPOTPECCHs;
YMEHHUE 3a/aBaTh IOCJIEIOBATEIbHOCTH, B TOM YHCIE€ C [OMOUIBIO
PEKYpPPEHTHBIX (HOPMYJI; YMEHUE ONEPUPOBATH MOHITHSIMU: KOMIUIEKCHOE
YUCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE YMCIIa, MOAYJb U apryMEHT
KOMIUIEKCHOTO  4ucia, (QopMa  3amuCH  KOMIUIEKCHBIX  YHCEI
(reomeTpuyeckasi, TpPUTOHOMETpUYECKass U anreOpanyeckas); yMeThb
MPOU3BOJUTH apu(PMETHUECKHE JEUCTBUS C KOMIUICKCHBIMUA YHCIIAMU;
MPUBOAUTH MPUMEPHI UCIOJIB30BaHUSI KOMIUIEKCHBIX YMCEN; ONEPUPOBATH
MOHATUAMM:  MaTpuia 2x2 u  3%3, onpenenuTenb  MaTPHILHI,

FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPECACIIUTECIIA

YMeHue onepupoBarh IOHATUSAMU: pPalMOHAIbHBIE, HPPALUOHAIbHBIC,
MOKa3aTeJbHbIE, CTENEHHBIE, JOTapUPMHUECKUE, TPUTOHOMETPUUECKHE
YpPaBHEHHs M HEPaBEHCTBA, MX CHUCTEMBl; YMEHHE OIIEpUPOBaTh
MOHATHSIMHU: TOXAECTBO, TOXKIECTBEHHOE IPeoOpa3oBaHME, YpaBHEHHUE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHUH W HEPABEHCTB, DPABHOCHUIBHOCTH
YPABHEHUHN, HEPABEHCTB M CHUCTEM; YMEHHME pellaTb YpaBHEHHS,
HEPABCHCTBA M CHCTEMBl C IOMOLIBIO PAa3IMYHBIX NPUEMOB; pEIIATh
YPABHEHUs, HEPABEHCTBA M CHUCTEMBl C IApaMeTpOM; IPUMEHSATH
YPaBHEHHUs, HEPAaBEHCTBA, UX CHUCTEMbI Ul PELIECHUS MaTeMaTHYECKHX

3a/1a4 U 3a]1a4 U3 pa3Iu4HbIX 00JacTe HayKu U peanibHON )KU3HU

YMeHue omnepupoBaTh THOHATHSAMH: (DyHKIUS, 4YETHOCTh (DYHKIHH,
MEPUOIMIHOCTD (PYHKIIUHM, OTPAaHHMYCHHOCTh (PYHKIUH, MOHOTOHHOCTH
(GYyHKIMH, SKCTpeMyM (QYHKLUUH, HauOOJbIIee W HAaUMEHbIIee 3HAUYCHUS
(yHKIMM Ha TIPOMEXKYTKE, HENpephIBHAS (PYHKIIHS, aCUMIITOTHI Tpaduka
¢GyHKIMH, TIepBasi U BTOpasi MPOU3BOAHAA (PYHKIMH, F€OMETPUYECKUN U
(bU3UYEeCKUd CMBICI TPOW3BOJHOM, TEPBOOOpa3Has, OINPeACIEHHBIN
WHTETpAN, YMEHHE HAaxXOMUTh ACUMNOTOTHI Tpaduka (QYHKIHH, YMEHUE
BBIUUCIIATH  MPOW3BOAHBIC CYMMBI, TPOWU3BEICHHS, YacTHOTO U
KOMITO3UIIMU (DyHKIUN, HAXOIUTh YPAaBHEHHE KacaTeNbHON K Tpaduky
(GYHKIMY; YMEHHE HaXOIUTh IPOU3BOJIHBIC JJIEMEHTAPHBIX (YHKIWH;
YMEHHE HCIIONb30BaTh MPOU3BOIHYIO Ul UCCIEAOBaHHUA (DYHKIIHIA,
HaXOJWUTh HAWOONBIIME W HAWMEHBINNE 3HA4YCHUs (YHKIUH; CTPOHTH
rpaduKd MHOTOWJICHOB C HCIIOJIb30BAaHHEM armapaTa MaTeMaTH4ecKoro
aHalM3a; NPUMEHSTh TPOU3BOAHYIO JUIA HAXOXKICHHUS HAWITYYIIETO
pelieHusl B MPUKIAAHBIX, B TOM YHCJE COLMAIbHO-SKOHOMHUYECKUX U

(bU3MYEeCKUX 3a/1avax; HaXxOAUTh IUIOMAAN U 00BEMBI (UTYP C MTOMOIIBIO




HHTCrpaia;, MNpUuBOAWTL HNPUMEPbBI MATEMATUUYCCKOrO MOJACIIMPOBAHUA C

NOMOILBIO AU epeHInanbHbIX YpaBHEHU I

YMeHue onepupoBaTh NOHATUAMU: Tpaduk QyHKIUH, oOpaTHast GyHKIHUSA,
KOMMO3UIUsST (PyHKIUH, NuHEHHAas (GYHKOWSA, KBaapaTudHas (QYHKIHSA,
pauMoHanbHast (QYHKLUSA, CTeNneHHass (QYHKLUUSA, TPUTOHOMETpUYECKHE
¢byHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIHH, TOKa3aTeNbHas M
norapupmuueckas (yHKIHMH; YMEHUE CTPOUTh TpapuKd H3YUYCHHBIX
GyHKUMHA,  BBINOJHATH  mpeoOpa3oBaHust  rpadukoB  GyHKIHUH,
UCIOJIb30BaTh TPaQUKU JUIsl U3Y4YEHHUS MPOLIECCOB U 3aBUCUMOCTEH, mpu
pelIeHnH 3a7ad W3 JAPYruX Y4eOHBIX HPEAMETOB W 3a/1a4 U3 peabHOU
KHU3HHM;, BbIpaKaThb (OpMyJaMH 3aBUCHUMOCTH MEXJIy BEJIWYMHAMUY;
WCTIOJIb30BaTh CBOWCTBA M TpapuKu (YHKUUH JUIS PEeIICHHUS ypaBHEHHIA,
HEpaBEHCTB M 3aJad ¢ MapaMeTpaMu; H300pakaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHUI YPaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemiaTh TEKCTOBbIE 3aJa4d pPa3HbIX TUIOB (B TOM 4YHCIE Ha
MPOLIEHTHI, AOJIM U YacTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTh TOBapoOB U
yCIIyT, HAJOTH, 33a4d W3 OOJACTH YMPABJICHUS JHYHBIMH M CEMEHHBIMU
(uHaHCaMM); COCTaBJISATH BBIPAKECHMS, YpPaBHEHHs, HEPABEHCTBA U HUX
CHUCTEMBbI TIO YCJIOBUIO 3aJlay, HMCCJIENIOBATh MOJYyYEHHOE pelIeHUuEe |
OLICHHMBATh TMPaBIONOJAOOHOCTh pPE3yJbTaTOB, YMEHHE MOJEIUPOBATH
peajbHble CUTyallMd Ha $S3bIKE MAaTEMATHKH; COCTaBIIATh BBIPAXKCHMUS,
ypaBHEHHs, HEPABEHCTBA M UX CHCTEMBI 110 YCIOBUIO 3a/1a4H, UCCIEA0BATh
MOCTPOCHHBIE  MOJENIM C  HUCIOJIb30BAaHUEM  ammapata  anreOpsl,

HMHTEPIPETUPOBATH MOTYUYEHHBINH pe3yIbTaT

YMeHue onepupoBarh MOHATUSMU: CpelHee apupMeTHUecKoe, MeIuaHa,
HauOoJbIllee U HAMMEHBIIIee 3HAYCHUs, pa3Max, TUCIEPCHs, CTaHJapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHUE H3BJIEKaTh, WHTEPIPETHPOBATH
nHpOpMaIKIo, MPEJCTaBICHHYI0 B TabJHIax, HAa AUarpammax, rpagukax,
OTPaKaIOIIYI0 CBOWCTBA pealbHBIX MPOIECCOB U SBJIEHUIL; MPEICTaBIATh
uHbOpMALMIO C TOMOUIbIO TabMuI] M JAMarpaMM; HCCIEJOBaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHUCJE C MPUMEHEHHEM TIpauuecKux
METOJIOB U 3JIEKTPOHHBIX CPEJICTB; rpa)uyecku UccieoBaTh COBMECTHBIE

HaOJIIOJICHUS C TIOMOIIBIO TMarpaMM PacCeUBaHUS U JUHEHHOM perpeccuu

YMeHne omnepupoBaTh MOHATHAMH: CIyYalHBIA OIBIT W CIy4ailHOE

CO6BITI/IG, BEPOATHOCTDH CJ'Iy‘-I&ﬁHOFO CO6BITI/I$I; YMCHUC BBIYUCIIATH




BEPOSITHOCTh C HCIOJIb30BaHHEM TIpaUyecKuX METOJIOB; NPHUMEHSThH
(bopMyJBl CIOXKEHUS U YMHOXEHHUS BEpOSATHOCTEH, (GopMyiy MHOIHOMH
BEpOSITHOCTH, (opMyny bepHynnu, koMOuHatopHble GakThl U (HOpMYIIbL;
OLICHUBATh BEPOSITHOCTU peallbHbIX COOBITHI; YMEHHE OIepUpOBaTh
MOHATUSIMM:  CIy4ailHasi BEJIWYMHA, paCIpelle]ieHUe BEpOSTHOCTEH,
MaTEMaTUYECKOE OXHUAAHUE, JUCIEPCHs U CTAHJAPTHOE OTKJIOHEHHE
CllydailHOM  BeNIMYUHBL, (YHKUMU paclpeieieHuss W IUIOTHOCTH
PaBHOMEPHOI0, [TOKA3aTeIbHOIO0 U HOPMAJIBHOTO PacHpeeICHUN; yMEHHE
HCII0JIb30BaTh CBOMCTBA M3YyUEHHBIX PACIPEAEICHUN s peleHus 3aaay;
3HAaKOMCTBO C MOHATUSMH: 3aKOH OOJIBIIMX YHCEJ, METOJIbl BHIOOPOYHBIX
UCCIIEIOBAaHUM; YMEHHE NPHUBOJUTH NPUMEPHl MPOSBIEHUS 3aKOHA
OONBIIMX 4YHCET B TMPUPOAHBIX U OOILIECTBEHHBIX SIBJICHUAX; yMEHHUE
ONEpUpPOBATh MOHATUSIMU: COYETAHUE, MEPECTAHOBKA, YHCJIO COYETAHUH,
YHUCIO  MEepecTaHoBOK; OumHOM  HpIOTOHa;  yMeHHWE  NPUMEHATH
KOMOWHATOpHBIE (aKThl U PACCYKICHHS ISl PEIICHUS 3a]a4; OICHUBAThH
BEPOSATHOCTH PEANbHBIX COOBITUH; COCTABIATh BEPOSTHOCTHYIO MOJEINb U

MHTEPIPETUPOBATH ITOITYUYEHHBIN pE3yJIbTaT

YMeHue omnepupoBaTh TMOHSATHUSMH: TOYKa, MpsAMasi, IUIOCKOCTD,
MIPOCTPAHCTBO, OTPE30K, JIy4, BETUUMHA yTIJIa, INIOCKUNA YTOJl, IBYTPaHHBINA
yToJ, TpEXTPaHHBIA YToJl, CKPEIIUBAIOIINECS TPsIMbIE, MapauIeIbHOCTh U
NEePIEHAUKYISIPHOCTh MPSAMBIX U IIOCKOCTEHM, Yrojd MEXAy HIpsIMBbIMH,
Yroia MEXAy TMpsSMONM U IUIOCKOCTBIO, YTOJI MEXIY IUIOCKOCTSMH,
paccTosiHue OT TOYKM [0 IUIOCKOCTH, PAacCTOSHUE MEXAY HpPsIMbIMH,
paccTosiHue MEXJy IUIOCKOCTSMU; YMEHHE HCIOJIb30BAaTh MPHU PEIICHUU
3a/a4 M3yuyeHHbIe (PAKThl U TEOPEMbl IIAHUMETPUU; YMEHHE OLIEHUBATh
pasMepsl OOBEKTOB OKPYXAIOIIETO MHpPA; CTPOUTh MaTEMaTHYCCKHE
MOJEJIM C IOMOIIBKD TE€OMETPUYECKHUX TMOHIATHI M BEJIMYMH, pEIIaTh

CBA3aHHLIC C HUMU MPAKTHYCCKUC 3aa4n
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YMeHue omepupoBaTh MOHATHUAMHU: IUIOIAAbL (GUIyphl, 00BEM QUrypHI,
MHOTOTPAaHHHK, MPAaBWIBHBI MHOTOTPAaHHHMK, CEYCHHE MHOTOTPAHHHKA,
Ky0, napamjenenunen, npusMa, OUpamuaa, QGurypa U MOBEPXHOCTH
BpalleHUs, IWIMHAP, KOHyc, map, cdepa, mromans chepsl, MIOMAab
MOBEPXHOCTU MNHUPAMUbI, MPHU3MBI, KOHyCa, LWIMHApPA, O00BEM Kyoa,
IPSMOYTOJIBHOTO MMapajUieienunea, HNHUPaMUAIbI, PU3MBI, WIMHAPA,
KOHYyca, IIapa, pa3BéPTKa MOBEPXHOCTH, CEUEHHs] KOHyca U IMIMHIPA,

nmapaiji€JbHbICE OCH HWJIWM OCHOBAHWIO, CCUCHHUEC 1Iapa, IIJIOCKOCTD,




Kacawomasca cdeppl, UWIMHIpPA, KOHyCa; YMEHHE CTPOUTh CEUEHHE
MHOTOIpaHHHMKa, M300pa’kaTh MHOTOTPAHHUKH, (PUIYpBl M MOBEPXHOCTHU
BpAIlEHUsI, UX CEUYEHHUsI, B TOM YHUCIIE C IIOMOIIBIO IEKTPOHHBIX CPEJICTB;
YMEHHUE IMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CAMOCTOSTEIHHO
(dhopMynupoBaTh ONpEENICHUsI U3y4YaeMbIX (UTYp, BBIIBUTaTh FUIIOTE3bI O
CBOWCTBaX M IpH3HAKAX T'€OMETPUYECKUX (Uryp, OOOCHOBBIBATH HIIU
omnpoBepraTb HX; YMEHHE NPOBOJUTH KJIacCUPUKauuioo (GuUryp 1o
pa3NUYHBIM TPU3HAKaM, BBINOJHATh HEOOXOJUMbIE JIOTOJHUTENIbHBIE

MOCTPOEHUS
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YMeHHe  onepupoBaTh HMOHATHSMH: JIBIDKCHHE B  IPOCTPAHCTBE,
napajuiebHbId TEPEHOC, CUMMETPHUS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, Tpeobpa3zoBaHue Moa00Ms, TOMO00HBIE (UTYPBI, YMEHUE
pacro3HaBaTh paBHbIe W MOMO0HBIC (UTYphl, B TOM 4YHCIIC B HPHUPOIE,
HCKYCCTBE, apXUTEKTYPE; MCIOJIb30BaTh T€OMETPHUCCKUE OTHOIICHHS TIPU
pELICHNU 3a[ad; HaXOJWUTh TCOMETPUYECKUE BEIMUYHHBI (JJIMHA, YTroJ,
I0Ia b, 00BEM) TIPU PEUICHUU 3ajad U3 JAPYTHX YYCOHBIX MPEJIMETOB U
U3 PeaNTbHOW JKU3HH; YMCHHUE BBIYHCIIATH TEOMETPHUUECKHE BEITUYHMHBI
(mHa, yroiy, mIOMmAnb, O0BEM, IUIONIA[h MOBEPXHOCTH), HCHOIB3YS
U3y4YeHHbIE (OPMYJIBI M METOJbI, B TOM YHCJE: IUIOMAIb MOBEPXHOCTH
MUpaMUbI, PU3MBI, KOHYyCa, MWIMHIPA, IUIOMAab cdepbl; 00BEM Kyoa,
NPSMOYTOJILHOTO — Mapajuie/ienuiea, MUPaMHIbl, TPU3MbI, HIHHIPA,

KOHYCa, I1apa; yMEHHE HAXOIUTh OTHOIIEHHE 00bEMOB IOAOOHBIX puUryp
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YMeHue onepupoBaTh MOHATUSAMU: MPSIMOYTOJIbHAS CHUCTEMa KOOpAMHAT,
BEKTOpP, KOOpPAMHATBI TOYKH, KOOPIHMHATHI BEKTOpAa, CymMMa BEKTOPOB,
MIPOU3BEJCHNE BEKTOpa Ha YMHCIO, pa3joKEeHHEe BEKTopa Mo 0asucy,
CKAJIIPHOE TPOMU3BEJCHHE, BEKTOPHOE NPOU3BEIAECHHUE, YIOJd MEXAY
BEKTOPAaMH; YMEHHUE HCIOJb30BaTh BEKTOPHBIA M KOOPAMHATHBIA METOJ

JUIS peIlieHus] TEOMETPUYECKUX 3a/1a4 U 3a/1a4 IPYTUX Y4eOHBIX MPEIMETOB
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YMeHne BeIOMpaTh MOAXOMAIIANA METOJT IJIsl PEIIeHUs 3a]]a49H; TOHUMaHNe
3HAYUMOCTH MATEMATHKU B M3yYEHHWH NPUPOTHBIX M OOIIECTBEHHBIX
MPOLECCOB M SBICHHI; YMEHHWE pacrno3HaBaTh IPOSBICHHE 3aKOHOB
MAaTEMAaTUKU B UCKYCCTBE, YMEHUE NIPUBOIUTH NPUMEPHI MATEMATUUECKUX

OTKPBITUHA POCCUMCKON M MUPOBOM MaT€MaTHYECKOW HAyKH




INEPEYEHD 2JIEMEHTOB COJAEPXKXAHUS, IIPOBEPAEMBbBIX HA EI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
1 Yucna v BBIYUCICHUS
1.1 Harypasbnsle u nensie yncna. [Ipu3Haky JeIMMOCTH HEIbIX YUCE
12 Pammonaneupie  ymcima. OOBIKHOBEHHBIE U JACCATUYHBIC JpOOH, TPOIEHTHI,
. 0OeCKOHEUHBIEC IEPUOTUYECKUE IPOOH
13 Apudmerndeckuii KOpeHb HATypalbHOHW cTerneHu. JelcTBUS ¢ apupMeTHIeCKUMU
. KOPHSIMM HaTypajbHON CTENIEHU
1.4 Crenens ¢ 1enpiM nokasareneM. CTeNeHb ¢ pallMOHaNIbHBIM NoKa3aTesieM. CBOMCTBa
. CTEIICHU
L5 CuHyCc, KOCMHYC M TaHI€HC 4MCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHT'€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapugm umcna. JlecsTuuHble U HATypallbHbIE JOrapu(Mbl
HeiicTBuTtenpHble  uyucia. ApudpMeTHdyecKHe onepauud C  JIeHCTBUTENbHBIMU
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pe3yJibTaTa BBIYMCIECHUM
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1.9 KommuiekcHeie uncna
2 YpaBHEHHUs 1 HEPABEHCTBA
2.1 Lensle u 1poOHO-paliMOHAIbHBIE YPAaBHEHUS
2.2 WppannonanbHble ypaBHEHUS
2.3 TpuronomeTpruyeckue ypaBHEHUS
2.4 [Toxa3zaTenbHble U JOrapuPMUUECKUE YPABHEHUS
2.5 Llenble u 1pOOHO-paIIOHANIbHBIE HEPABEHCTBA
2.6 HppannoHanbHble HEPABEHCTBA
2.7 [TokazaTenbHbIC U JOorapuhMUIECKIE HEPABEHCTBA
2.8 TpuronomeTpuieckre HepaBEHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHHUs1, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Martpuia cuctembl JIMHEHHBIX ypaBHEeHUH. OnpeaennTesnb MaTpUILIbl
3 QOyHKIUHN U TpapUKU




OyHKIMs, cnocoObl 3ananus QyHkuuu. ['padux (ynkuuu. B3zaumuo oOparHble

> ¢ynkuuu. YétHsie n Heu€THbIe QyHKIMU. [leproanueckue GyHKIIHI
OOnactp ompeneneHuss M MHOXKECTBO 3HadeHWH ¢yHkumu. Hymm ¢yHkmmm.
) [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITHH.
' MakcumyMbl 1 MHUHUMYMBI QyHKUuu. HaunGomnbiiee M HauMeHblee 3HAYCHHE
(YHKLIMU HAa IPOMEXKYTKE
313 CrenenHass (QyHKUMS C HaTypaJbHbIM M LeJbIM IokaszaresneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpaduk KOpHS 7-0i CTENEHU
34 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpaQUKu
3.5 [ToxazarenbHast u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U IrpaduKu
16 Touku paspeiBa. AcuMnTorsl rpadukoB (yHkumii. CBoiicTBa  (QyHKUHH,
. HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenpsHOCTH, CLIOCOOBI 33aHUSI TOCJIEIOBATEIBHOCTEN
3.8 Apudmerndeckas 1 reomeTpudeckas nporpeccuu. @opmyra CI0KHBIX MPOLIEHTOB
4 Hauana MmaTemaTtuieckoro aHaiamusa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIe 21eMEHTAPHBIX (YHKIMNA
[IpumeHeHnne mnpPoOU3BOAHON K HCCIENOBaHUIO (YHKIMA Ha MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. HaxoxaeHne HauboJblIero ¥ HaMMEHBIIEro 3HaueHus: (QyHKIHMU Ha
OTpe3Ke
43 [TepBoobpaznas. UuTerpan
5 MHOXecCTBa U JIOTUKa
5.1 MHoOXecTBO, orepaiuu HajJ MHOKecTBamu. J{luarpammel Ditiepa — Benna
52 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepositHoCTh
6.3 KomOunartopuka
7 I'eomeTpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsimMbIe ¥ TJIOCKOCTH B MPOCTPAHCTBE
7.3 MHOrorpaHHuKu
7.4 Tena v MOBEpXHOCTH BpaILEHUS
7.5 Koopannatsl u BEKTOpBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

[IparyceBuuy M.S. Anrebpa u maremaruyeckuit ananus. 10 kmace / [M.SA.
[IpatyceBuu, K.M. Cton6os, A.H. ['onoBuH |. - M. :

ITpoceemenue, 2009

[TparyceBuu M.4. Anrebpa u marematuyeckuit ananus. 11 kmace / [M.S.
[TparyceBuu, K.M. Cton6os, A.H. ['onoBuH |. - M. :

[Ipocsemenune, 2009

Bunenkun H.S. Anre6pa u Hauana matemaTH4eckoro aHaiusa. 10 kiacc:
YUYEOHUK JIJIs1 ydaluxcsi o01ieo0pa3oBar. yupexxieHuit (mpoduiibHbI YpOBEHbD) /
[H.A. Bunenkun, O.C. UBames-Mycatos, C.U. [lIBapudypa. - M. : MemopuHa,
2013

Bunenkun H.S5l. AnreGpa u Hauana maTemMaTu4eckoro aHanusa. 11 kiacc:
YUYCOHUK JIJIs1 yJaIuxcsi o011eo0pa3oBar. yupexaeHui (mpoduIbHBIA YPOBEHB) /
[H.A. Bunenkun, O.C. UBames-Mycatos, C.W. [lIBapiidypa. - M. : MemopuHa,

2013

METOAUYECKHUE MATEPHUAJIBI J1JI YYUTEJIS
b.I'. 3uB, B.A. l'onbanu JlugakTudeckue MaTepuaibl 1Mo aaredpe u HavajgaM

anannsa 1 10 ximacca / B.I'. 3uB, B.A. I'onpauu. - CII0. : «HePo-na-Hesey,

2003



b.I'. 3uB, B.A. lN'onbany Jlunaktrudeckue MaTepuansl Mo anredpe u Hadajaam
a"annsa i 11 ximacca / B.I'. 3uB, B.A. I'onpauu. - CII0. : «HePo-na-Hesey,
2003

3Basuu JI.U., [llnsnounuk JI.A.,Kynaruna .M. Anre6pa u Havyana aHanusa.
COopHuK 337124 TUCbMEHHOTO AK3aMeHa. 11 kiacc. - M. : Ipoda, 2000
Bunenkun H.S. Anre6pa u Hauana matemaTudeckoro aHanusa. 10 kiacc:
y4eOHUK JIJIs1 ydaluxcsi o01ieo0pa3oBar. yupexaeHui (popuibHbIA YPOBEHD) /
[H.A. Bunenkun, O.C. UBames-Mycatos, C.W. [lIBapiidypa. - M. : MemopuHa,
2013

Bunenkun H.S. Anre6pa u Hauana matemMaTH4eckoro aHanusa. 11 kmacc:
YUYEOHUK JIJIs1 ydaluxcsi o01ieo0pa3oBar. yupexxieHui (mpoduibHbI YpOBEHbD) /
[H.A. Bunenkun, O.C. UBames-Mycatos, C.U. [lIBapudypa. - M. : MemopuHa,

2013

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCbHI U PECYPCbI CETHU
UHTEPHET

OtkpoIThi 6ank 3ama4 ' MA: http://mathgia.ru:8080/or/gial2/
O6pa3zoBarenbHbIN optan https://sdamgia.ru/

OTtkpeIThI Oank 3ananuii EI'D mo maremaTtuke — http://mathege.ru
denepanbHBIA IEHTP UHHOPMAITMOHHO-00Pa30BaTEIBLHBIX PECYPCOB —
http://fcior.edu.ru

®denepaibHBIN HHCTUTYT NEJarornyeckux uMepenuii — http://www.fipi.ru/



Cankr-IletepOyprckas akagemMusi TOCTAUILIOMHOTO MeIarorudecKoro

obpaszoBanus —http://spbappo.com/






		2025-08-26T14:35:25+0300
	О. А. Титова




