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INOACHUTEJIBHASA 3AIINCKA

VYyebublii Kypc «Anrebpa M Hayajga MaTEMaTUYECKOIO aHAJIU3a» SBISETCS
OJIHUM W3 Haubosee 3HAYMMBIX B IMpOrpamMMe CpeIHEro oOIero odpa3zoBaHus,
IIOCKOJIBKY, C OJHOW CTOPOHBI, OH 00ECINEUYMBAET MHCTPYMEHTAJIbHYIO 0a3y s
U3yYEHHUsI BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C JPYroil CTOPOHBI, (POPMHUPYET
JIOTUYECKOE U a0CTPaKTHOE MBIIUICHHE OOyYaroIIMXCAd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUsI MH(MOPMATUKHU, OOLIECTBO3HAHMS, HUCTOPUH, CJIOBECHOCTH U APYTHX
JUCUUIUIMH. B paMkax JaHHOTO y4eOHOro Kypca OOydaroliuecs OBJIaJIeBaloT
YHHUBEpPCAJIbHBIM SI3BIKOM COBPEMEHHOM Haykw, KoTopas (opMyIupyeT CBOU
JOCTHKEHMS B MaTeMaTuieckoi opme.

VY4eOnblii Kypc anreOpbl M Havajl MaTeMaTHUYeCKOro aHaliu3a 3aKjia/ibIBaeT
OCHOBY JJI1 YCIEUIHOTO OBJAJeHUS 3aKOHaMu (U3UKH, XUMHUH, OWOJIOTHH,
NOHUMAaHUSI OCHOBHBIX TEHJICHLIUWA pa3BUTHUSI 3KOHOMUKHU U OOIIECTBEHHOM KU3HHU,
MO3BOJIIET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO MCIIOJb30BaTh UX JAJIs JajbHeiiiero o0pa3oBaHus U B
MOBCEAHEBHOM XU3HU. B TO ke Bpemsi oBiajeHHe aOCTPaKTHBIMU U JIOTHYECKU
CTPOTMMHU KOHCTPYKLMSAMHU aireOpbl M MAaTeMaTHYeCKOro aHajiu3a pa3BUBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTUHHOCTb, JOKAa3bIBAThb
YTBEPKJEHUS C NOMOIIBIO MHIYKLUHUU U PacCykaarh NEAYKTUBHO, HCIIOJIb30BATh
000011IeHNe W KOHKPETU3allhio, a0CTparupoBaHUE M aHAJIOTHI0, (opMHUpyeT
KpEaTUBHOE U KPUTUUYECKOE MBILUICHHE.

B xone msyuenus yuyeOHOro kypca «Anredpa M Hayajsa MaTEMaTUYECKOTO
aHanM3a» OO0ydYaroluIMecs IMOJIY4YaroT HOBBIA OIBIT PEIICHHS MPUKIAAHBIX 3a/1ad,
CaMOCTOATEJIBHOTO IOCTPOEHUSI MAaTEMaTUYECKUX MOJEIEH PEAIbHBIX CHUTYyaluH,
UHTEPIPETAlUA  TOJYYEHHBIX  PEUICHUW, 3HAKOMATCS C  IpUMEpaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TMPUPOJE, HAYKE U MHCKYCCTBE, C
BBLIAIOIIMMUCS MaTEMAaTUYECKUMH OTKPBITHSIMU U UX aBTOPaMH.

VY4eOHblii Kypc o0nanaeT 3HAYUTEIbHBIM BOCIHUTATENIbHBIM MOTEHIHAIIOM,
KOTOpPBIN peanu3yercs Kak uepe3 Y4YeOHbId MaTepuas, CIOCOOCTBYIOIINN
(GbOpMHUpPOBAHHIO HAYYHOIO MHUPOBO33PEHHS, Tak M d4epe3 creuuduxky ydeOHOMH
NEeSATeNbHOCTH, TpeOyIomed MNpOJOIKUTENbHOW KOHLUEHTpPAlMd BHUMAaHUA,
CaMOCTOATENIbHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 32 IOJyYECHHBIN
pe3ynbTar.

B ochHoBe wmetonmuku oOydeHus ainreOpe W HayajlaM MaTEeMaTHYECKOTO
aHaIM3a JIEKUT JeATEIbHOCTHBINA TPUHIIUI O0yUEeHHUS.

B crpykrype yueOHOro kypca «Anredpa M Havajga MaTEMaTUYECKOTO
aHaAJIM3a» BBIICIICHBI CIEAYIOIINE COAEPKATEIbHO-METOANYECKUE TUHUU: «Yucna
U BbIUKCIEHUs», « DyHKINU U Tpadukny», «YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTeMaTU4ecKoro aHaiauza», «MHoxkecTBa U JIOTMKa». Bce OCHOBHbIE



COAEPKATEIbHO-METOAUYECKUE JIMHUM W3Yy4YalOoTCAd Ha MPOTSHKEHUU [BYX JIET
oOydeHHus1 Ha YpOBHE CpEAHEro oO0IIero oOpa30BaHMs, €CTECTBEHHO JOIOJIHSSA
Ipyr Apyra U IOCTEIIEHHO HACBIIIASCh HOBBIMM TEMaMu W pasnaesiamu. [[aHHBIN
y4eOHBIH KypC SIBISIETCA WHTEIPAaTUBHBIM, IIOCKOJIbKY OOBequHseT B cebe
COJIep’)KaHUE HECKOJIbKMX MaTeMaTHYeCKUX JUCLHMIUIMH, TaKUX Kak anredpa,
TPUTOHOMETPHsI, MAaTEMATUUYECKUN AHAJIU3, TEOPUS MHOXKECTB, MaTeMaTHYeCKas
noruka u apyrue. Ilo Mepe Toro kak oOydaromuecs OBIaAeBalOT BcE Oosee
MIMPOKUM MAaTEMATHYECKUM anmnapaTroM, Y HUX IMOCJIEI0BaTeIbHO (popMuUpyercs u
COBEpPLICHCTBYETCSI YMEHHE CTPOUTb MATEMATHYECKYIO MOJENIb peajJbHOU
CUTyallu, MIPUMEHATh 3HaHUs, NOJyYEHHbIE MIPU U3yYEHUN Y4eOHOro Kypca, AJis
pEILIEHUsI CaMOCTOSITENBHO C(HOPMYIMPOBAHHONW MaTEMAaTUYECKOM 3a/1auu, a 3aTeM
VHTEPIPETUPOBATH CBOU OTBET.

CopnepxaTenbHO-METOANYECKAs TUHUA «YHCma ¥ BBIYMCICHHUS» 3aBEPIIACT
(dopMupOBaHrE HABBIKOB MCIOJIb30BAHUS JCUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HA4aTo Ha YpPOBHE OCHOBHOTO 0011ero oopasosanus. Ha ypoBHe cpenHero oouiero
oOpa3oBaHMsi 0coOO€ BHUMaHUE  yJensercs (OPMHUPOBAHUIO  HABBIKOB
palMOHAIBHBIX BBIYUCIICHHUM, BKJIIOYAIONIMX B CEOSl MCIOIb30BAaHUE PA3THYHBIX
dopM 3amucu YHCla, YMEHHE JeNaTh MPHUKUAKY, BBINOJHATH MNPUOTMKEHHBIC
BBIYMCIICHUS, OLICHMBATh YMCJIOBBIE BBIPAXKEHUsS, padOTaThb C MAaTeMaTHYECKUMH
KOHCTaHTaMU. 3HAKOMble OOYyYarolMMCs MHOYKECTBAa HaTypajlbHbIX, IIEJbIX,
pallMOHANBHBIX U JICUCTBUTEIBHBIX  YHUCEN  JONOJIHAKOTCA  MHOXECTBOM
KOMIUIEKCHBIX 4Yucell. B KaXaoM M3 3TUX MHOXECTB pPacCMaTpUBAIOTCSA
CBOMCTBEHHbIE €My cheuu(puyYecKue 3aJaud M OIEepaluu: JeJICHHe Halemo,
ONEpUPOBAHUE OCTAaTKaMU Ha MHOXKECTBE LIENBIX YHCEN, OCOoOble CBONCTBA
paloHaNIbHBIX U UPPALMOHAIBHBIX YMCEN, apU(PMETUUYECKUE ONEpaluu, a TaKxKe
U3BJICYCHUE KOPHS HATYPAJIbHOM CTEIIEHM HAa MHOXKECTBE KOMIUJIEKCHBIX 4YMCEIN.
biaromapss mocnenoBaTeIbHOMY PACIIMPEHUIO KPYyra HCIIONb3YEMBIX YHCEN U
3HAKOMCTBY C BO3MOJXHOCTSIMU HUX IIPUMEHEHMS IS PELICHUS Pa3IMYHBbIX 3a7ay
(GopMupyeTcsi NpeACTaBI€HUE O €IUHCTBE MAaTeMaTUKU KaK HaykKu U €€ poju B
IOCTPOEHUU MOJIEIEN peaNbHOro0 MHUpPA, HIMPOKO HCIONb3YHOTCS O00O0OIIEHHE U
KOHKpETHU3aLUs.

JInana «YpaBHEHHsS W HEPABEHCTBA» PEaNU3YyETCsl Ha IPOTSHKEHHH BCETO
oOydeHusi Ha YPOBHE CpeIHEro oOIero oOpa3oBaHMs, MOCKOJIbKY B KaXKIOM
pasnene IIporpamMmbl IIPeAyCMOTPEHO peELIEHUME COOTBETCTBYHOIIMX 3axad. B
pe3ysnbrate oOydaroluecss OBJIAJEBAIOT PAa3IMYHBIMM METOAAMM  PELICHMS
palMOHAIBHBIX, HPPALMOHAIBHBIX, IOKA3aTENbHbIX, JOrapu(PMUUYECKUX U
TPUTOHOMETPUYECKMX YPABHEHUM, HEPABEHCTB M CHCTEM, a TaKXKe 3a1ad,
coaepkamux napamerpsl. IlonydeHHbIE yMEHHsS IIUPOKO MCIOJB3YIOTCS IpU
UCCIIEIOBAaHUU (YHKIUH C TIOMOIIbIO NMPOU3BOJHOM, NP PELIEHUHU MPHUKIaJHbIX



3a/1a4y M 3a7]a4 Ha HAXOXKJEHUE HAMOOJBIINX U HAUMEHBIINX 3HAYCHUN (YHKIIUU.
JlanHast cozepkatesibHasi TIMHUS BKJIIOYAeT B ce0s Takke (HOpMUPOBAHHE YMEHUMN
BBINIOJIHATG ~ pacy€Tbl 1O  (opMynaMm, MNpeoOpa3OBaHMs  PALMOHAIBHBIX,
UPPAMOHATBHBIX M TPUTOHOMETPUYECKUX BBIPAXKEHUH, a TaKXKE BbIPAKEHU,
colepKalux CTeNeHH U Jorapudmel. brarogaps u3ydeHUI0 anreOpandeckoro
Marepuaga MPOUCXOAUT  JalbHEWIIEEe  pa3BUTUE  AJNTOPUTMHYECKOTO U
a0CTPaKTHOTO MBINUICHUS O0yYaromuxcsi, GOPMUPYIOTCS HABBIKU JEAYKTHBHBIX
paccyxJieHuid,  pabOTbl C  CHMBOJBHBIMH  (OpMaMH,  IPEACTABICHUS
3aKOHOMEPHOCTEN M 3aBHCHMOCTEW B BHJE DPABEHCTB M HEpaBEHCTB. AureOpa
npennaraet d(PQeKTUBHbIE HMHCTPYMEHTBHI [UIsl PEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HArJISJHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTHU Kak
SI3bIKA HAYKH.

ConepxaTenbHO-MeTOANYECKasT JUHUS «DyHKIMM U Tpadukmw» TECHO
NEeperieTaeTca ¢ APYTMMH JIMHUSMH y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aHaET MOCIE0BATEIbHOCTh U3YUEHUS MaTepuaiia. M3yueHrue cTeneHHou,
MO0Ka3aTeNIbHOM, JIOrapu(PMUUIECKON U TPUTOHOMETPUUECKUX (YHKIIUMA, UX CBONCTB
u rpaduKoB, UCIONb30BaHUE (QYHKIUN [JIs PEIIeHUs 3aad U3 APYruX y4eOHBIX
IPEIMETOB U PEAbHON U3HU TECHO CBS3aHO KaK C MAaTEMaTUYECKUM aHAJIU30M,
TaKk U C PEIICHHEeM YpaBHEHUN W HepaBeHCTB. [lpu 3TOM Oosbllioe BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BBIpaXKaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXKIY
pa3IMYHBIMU BEJIMUMHAMH, HCCJICAOBATh IMOJYYCHHbIC (YHKIUU, CTPOUTH HX
rpaduku. MaTtepuan 3Toi cojepKaTeIbHOW JTMHUU HAIICJIeH Ha Pa3BUTHUE YMEHUM
YW HaBBIKOB, IMO3BOJISIIOIIMX BBIpaXXaTh 3aBUCUMOCTH MEXKIY BEIMYMHAMU B
paznu4HOi (opMe: aHaTUTUYECKOH, rpaduueckoil U cimoBecHoil. Ero msydenwue
CIIOCOOCTBYET Pa3BUTHIO  ANTOPUTMUYECKOTO MBIIUICHUS, CIHOCOOHOCTH K
0000IIEHNIO U KOHKPETU3AIIMH, UCIIOJIb30BAHUIO aHAJIOTHH.

CopnepxarenpHas JuHUS «Hadana MareMarnyeckoro aHaiau3a» IO3BOJSET
CYIIECTBEHHO PACIHIMPUTH KPYT KaK MATEeMaTUYECKUX, TaK U MPUKIAIHBIX 3a/]ad,
JOCTYITHBIX 00yYaroumMcs, TaKk KaK y HUX TOSBISIETCS BO3MOXKHOCTH CTPOUTH
rpa@uKy  CIOXHBIX (YHKIMMA, ONpeAeNiaTb WX HauOOJbIIME W HaWMEHbIINE
3HAQYCHUS, BBIYUCIATH IUIOMATU (GUryp m 0oO0bEMBI Tel, HAXOAUTh CKOPOCTU H
YCKOpeHMsI TmpoleccoB. JlaHHasg coaepkarenbHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH IOCTPOCHHUSI MATEMATHYECKUX MOJIeJIed pealbHbIX CHUTYyallUi,
MO3BOJIAET HAXOJWTh HAWIYYIIee pEUIEHWE B TMPUKIAJAHBIX, B TOM YHCIE
COLIMAJIbHO-DKOHOMHYECKHUX, 3a/ladyaX. 3HAKOMCTBO C OCHOBAaMHU MaTEMaTUYECKOTO
aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTPakTHOro, (HOPMaIbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBINIUICHHS, (POPMUPOBAHUIO YMEHUU pPACIO3HABATH IPOSBICHUS
3aKOHOB MaTeMaTHUKU B HayKe, TEXHUKE M HCKyccTBe. OOyuaromuecs y3HAIOT O
BBIJAIOIINXCS PE3YyJIbTaTaX, IOJYYEHHBIX B XOJE€ PA3BUTUS MATEMATHUKU Kak



HAyKH, ¥ 00 UX aBTOpax.

ConepxaTeapHO-MeTOANYEeCKast JTUHUS «MHOXKeCTBa U JIOTMKa» BKJIIOYAET B
ce0si PJIEMEHThl TEOPUHM MHOXKECTB W MAaTeMaTHYECKOW JIOTMKHU. TeopeTuko-
MHOXECTBEHHBIEC MIPEACTABICHUS MPOHU3BIBAIOT BECh KYPC IMIKOJIbHOM MaTEMaTUKHU
U TpejiaraioT HaubOojee YHHUBEPCAIBHBIM S3BIK, OOBEIMHSIOMHNA BCE pa3iciibl
MaTeMaTUKH H €€ TPWIOKEHUM, OHMU CBS3BIBAIOT pa3HbIE MaTEMaTHYECKHE
JUCHUIUIMHBL U WX TPWIOKEHHS B eauHoe 1enoe. [loaTomy BaxkHO J1aTh
BO3MOXKHOCTh OOy4Yaromemycsi TOHUMAaTh TEOPETUKO-MHOKECTBEHHBIA SI3bIK
COBPEMEHHOW MaTeMaTUKH U UCIOJIb30BAaTh €r0 JIJIsi BBIPAXKEHUSI CBOMX MBICIICH.
JlpyruM BaXHBIM TIPU3HAKOM MaTEMaTUKH KaK HAayKd CJICAyeT TpHU3HAThH
CBOMCTBEHHYIO €M CTPOrocTh OOOCHOBAaHHMH | CIICIOBAaHHE OMNPEICIEHHBIM
npaBUjiaM  TMOCTPOEHUS  JI0KA3aTelbCTB.  3HAKOMCTBO  C  d3JIEMEHTaMu
MaTeMaTU4YeCKOM JIOTMKH CHOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBIIUICHUS
00yyYaroIuXxcsi, MO3BOJIIET UM CTPOUTH CBOU PACCYKJICHHSI HA OCHOBE JIOTUYECKHUX
npaBuil, GOPMUPYET HABBIKK KPUTUUECKOTO MBIIILICHHS.

B yueOHOM Kkypce «AnreOpa W Hadala MaTEMaTHYECKOTO aHAJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaTE€MaTHYECKOTO MOJCIMPOBAHUS, KOTOPHIC MPU3BAHBI
Croco0CTBOBaTh (OPMHPOBAHUIO HABBIKOB IIOCTPOSHUS MOJETEH pearbHBIX
CUTYyallMi, HCCIEJAOBAHMS OSTUX MOJICJIEN C IOMOINBIO ammapara aiareopbl U
MaTeMaTHYECKOI0 aHajan3a, WHTEPIPETAIMU IIOJTYUYCHHBIX pPE3yJbTaToB. Takue
3a/1aHUs BIUIETEHBI B KXKJIBIH M3 pa3/IeioB MIPOrpaMMBbl, TOCKOJIbKY BECh MaTepHal
y4eOHOr0o Kypca LIMPOKO HCIOJB3YETCs ISl PelIeHUs] NMPUKIaAHbIX 3aaad. [lpu
pEIICHNN  pEATbHBIX  NPAKTUYECKUX  3amad  oOydJaroniuecss  pa3BUBAIOT
HaOII0IaTeIbHOCTh, YMEHHE HaXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOb30BaTh  AQHAJIOTHI0, 0000maTh W  KOHKPETH3UPOBATH  IMPOOJIEeMY.
JlesrenbHOCTh 1O (OPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIAAHBIX 3a7ad
OpraHU3yeTCs B MPOIECCE U3YUCHUSI BCEX TEM YUeOHOTo Kypca « Anredpa v Havasa
MaTEeMaTUUECKOT0 aHaJIN3ay.

Ha wusyuenme ydeOHOro Kypca «Anrebpa W HadJaja MaTeMaTHYECKOTO
aHanuza» oTBoauTcsa 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 4aca B HEJIEIIO).



COJEPXXAHME OBYUYEHUA
10 KJIACC

Yuciia 1 BBIYUCTICHUSA

PaunonanbHpie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE IPOOH, MPOLICHTHI,
OeckoHEeUHbIe Tepuoanyeckne Apoou. I[lpumeHenue npoOel W TPOIEHTOB IS
peleHns NPUKIaAHbIX 3a7a4 U3 Pa3IMYHbIX OTpaciell 3HAaHUHN U PeanbHOM )KU3HH.

JlencTBuTeNnbHbIE 4YMCla. PaluoHalbHBIE W UPPALMOHAIBHBIE YHCIIA.
Apudmernueckne  omepalMd € JICWCTBUTENbHBIMU  uyuciaaMu.  Monayib
JIEHCTBUTEIHLHOTO YHCIIa B ero cBoMcTBA. [IpnOnmkEéHHbIC BRIYMCIICHHUS, TIPABUIIA
OKpYTJICHHUs, IPUKUJIKA U OLICHKA PE3YyJIbTaTa BEIYUCICHUM.

Crenenp ¢ uenbiM nokaszateneM. bunom Herorona. Hcnosb3zoBaHue
NOAXO0ASIIENd (POPMBI 3aMKUCH ACHUCTBUTENBHBIX YUCEN JJIsl PEUICHUS TPAKTUYECKHUX
3a/1a4 U NPEJACTABIICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJbHON CTENIEHU U €T0 CBOMCTBA.

CreneHb C palHOHANBHBIM ITOKa3aTeleM U €€ CBOWCTBA, CTENEHb C
JNENCTBUTEIBHBIM MTOKA3aTEIEM.

Jlorapupm wymucna. CpoiictBa mnorapu¢pma. J[leciTuuHble M HaTypaJlbHbIE
J0Tapu(pMBI.

CHHyC, KOCHMHYC, TaHI'€HC, KOTAHI€HC YHCIOBOIO aprymMeHTa. ApPKCHHYC,
ApKKOCUHYC M apKTaHI€HC YMCIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxngecTBa M TOXIECTBEHHbIE IMpeoOpa3oBaHUsA. YpaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCMIIBHBIE ypaBHEHUS M ypaBHEHMs-CleACTBUsA. HepaBeHCTBO,
pelLIeHne HEPAaBEHCTBA.

OcCHOBHBIE METOJIbI PEIICHUS LENIbIX U APOOHO-pAIMOHAIIBHBIX YpaBHEHUN U
HEPAaBEHCTB. MHOrOWwIeHbl OT OJHOW IEepeMEHHOW. JlelneHue MHOrowieHa Ha
MHOIO4JeH ¢ ocTtaTkoM. Teopema be3dy. MHorowiensl ¢  LeIbIMU
kod(ppunmenramu. Teopema Buera.

[IpeoOpazoBaHus UUCTOBBIX BBIPAKEHUM, COACPKAIINX CTEIIEHU U KOPHHU.

HppanronanbHbie YPAaBHEHHS. OcHOBHBIE METOBI peneHns
UPPALMOHAIBHBIX YPAaBHEHUM.

[Toka3zarenbHble ypaBHEHUS. OCHOBHBIE METObI PEIICHMS MOKa3aTeIbHBIX

YPaBHEHHUM.

[IpeoOpazoBanue BbIpaXXeHU, COAEPKALTUX JTOTapU(MBI.

Jlorapupmuueckue ypaBHEHHUS. OcCHOBHBIE METO/IbI pelieHus
JOTapu(PMUYECKUX YPABHEHHI.

OcHOBHBIE TPUTOHOMETPUUECKUE bopMyIIBI. IIpeoOpazoBanue

TPUTOHOMETPUUECKUX BBIPAXKEHUU. PellleHue TPUroHoOMETpUIECKUX YPABHEHU .



Pemenne cucreM JIMHENHBIX YypaBHEHMH. Marpuma CUCTEMbl JIMHEHMHBIX
ypaBHeHMI. OnpenenuTens MaTpulbl 2X2, €ro TIeOMETPUYECKHH CMBICI H
CBOMCTBA, BBIUMCJIIECHUE €0 3HAYEHMSI, TPUMEHEHUE OINpPEACIIUTENS sl peleHus
CHUCTEMBI JIMHEMHBIX YypaBHEHHU. PelieHne npukiagHbIX 3a7a4 € MNOMOIIBIO
CHCTEMBl JIMHEMHBIX ypaBHeHuW. lccienoBaHue IOCTPOCHHOM MOJEIU C
MIOMOIIBIO MATPHI] U ONIPEIETUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEalbHOM CHUTyallMH C IOMOULIBIO
ypaBHEHH U HEpaBEeHCTB. [IpuMeHeHHe ypaBHEHHII MU HEPABEHCTB K PEIICHUIO
MaTEMaTUYECKUX 3a7ad M 3aJad M3 pa3IMYHbBIX O0JacTel HAyKh W pealbHOU
KU3ZHU.

DyHKIMH U TPaPUKH

@yHkius, crnocoObl 3aganus (QyHkuuu. B3auMHO o00paTHble (QYHKIUU.
Komnosumus ¢yskuuit. I'paduk QyHKOuu. OnemMeHTapHble NpeoOpa3zoBaHUs
rpaduKoB QyHKIIHIA.

OO6nacthb ompeneneHuss U MHOXKECTBO 3HaueHud (yukuuu. Hymu QyHkiuu.
[TpomexyTku 3HaKomocTossHcTBa. YETHBIE 1 HEeUETHBIE PyHKIMU. [lepuoandeckue
byukiuu. I[IpoMexxyTKu MOHOTOHHOCTH (GYHKIIMU. MakCUMyMbl U MUHHUMYMBbI
dbynknuu. Hanbomnbiee n HauMeHbIee 3HaYeHUsT QYHKIINY HAa TIPOMEXKYTKE.

Jluneitnasi, kBajpaTU4yHash W ApOOHO-TMHEHHas (QyHKIUH. DIeMeHTapHOE
UCCIJIeIOBAHUE U MTOCTPOEHUE UX rpaduKOB.

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

[TokazatenbHass u jorapupmMuyeckas (YHKIMH, UX CBOWCTBA U TpaUKU.
Ncnonb3oBanue rpa@ukoB GyHKIMA 715 pellIeHUs YPAaBHEHUH.

TpuroHomerpuyeckass OKPY>KHOCTb, OIpPEAENIEHUE TPUTOHOMETPUUECKUX
(yHKUMNA YUCIOBOTO apryMEHTA.

OYHKIMOHAJIbHBIE 3aBUCUMOCTH B pealibHbIX MPOIECCaxX U SIBJICHUSIX.
['paduiku peasibHBIX 3aBUCUMOCTEH.

Havana MaTeMaTH4eCKOro aHajamn3a

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJlaHUs IIOCJIEAOBATEIILHOCTEH. MeTox
MaTeMaTUYECKON WHTyKIIHH. MoHOTOHHBIE u OTpaHUYCHHbIC
MOCJIeI0BaTENbHOCTU. VICTOpHUST BOZHMKHOBEHUSI MAaT€MaTHYECKOrO0 aHaln3a Kak
aHan3a OECKOHEYHO MaJIbIX.

Apudmernueckas 1 reomeTpuueckasi mporpeccuu. beckoneuHo yObiBaroias
reomerpuyeckas nporpeccusi. Cymma O€CKOHEUHO YOBIBAIOIIEH reoMEeTpUYECKOn
IpOrpeccry. JINHENMHBIN U SKCIIOHEHIIUAIBHBIN pocT. Yncro €. PopMyia Cl0KHBIX
npoueHToB. Mcrnonb30BaHWE TPOTPECCHMU I PEIICHUS peajbHbIX 3a/ad
MIPUKJIAIHOTO XapaKTepa.



HemnpepoiBable ¢GyHKIMH M uUX cBoiicTBAa. Touku paspbiBa. ACHUMIITOTHI
rpadukoB ¢yHkuuii. CBolcTBa (QYHKIMI HENpPEpPHIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JJIsi PEUICHHWS HEpaBeHCTB. [IpuMeHEeHHe CBOWCTB HENPEPBIBHBIX
(GYHKIMHA 15 pereHus 3aad.

[TepBas u BTOpast mpousBoAHbIe PyHKIMU. ONpeenenne, TeOMEeTPUIECKU U
bu3rUecKuil CMBICT TPOU3BOAHON. Y paBHEHUE KacaTebHON K rpauKy GyHKIUH.

[IpousBoanbie  dyeMeHTapHbIX  ¢QyHKIME.  [Ipow3BogHass ~ CyMMBI,
MPOU3BEICHUS, YACTHOTO Y KOMIO3UILINK (yHKIIUHA.

MHo:xecTBa U JIOTHKA

MHoOkecTBO, oOnepauyu HaJ MHOXECTBAMHU M HX CBOMCTBA. Jlmarpammbl
Oiinepa—Benna. IlpumeHeHHE TEOPETMKO-MHOXKECTBEHHOTO — amnmapara s
ONKMCAHUS PEAbHBIX MPOLECCOB W SBJICHUW, MPU PEIICHUU 3adad U3 JIPyTUX
y4eOHBIX MMPEAMETOB.

Omnpenenenue, Teopema, CBONCTBO MaTeMaTHUYECKOro OOBEKTa, CIEACTBHE,
JI0KA3aTeNIbCTBO, PABHOCUJIBHBIE YPABHEHMUS.

11 KJIACC

Yncia v BbIYMCJIEHUS

Harypanbhbie u nensie yucna. [IpumeHeHrne npu3HaKoB ACIUMOCTH LIENIbIX
yuces, HauOoypimmil oOmui nenurens (manee — HOJ]) m HamMeHsblee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, aniroputma EBkiuaa juist pemeHust
3a/1a4 B 1IJIBIX YHCIIAX.

Kommekcaple uwncna. AnreOpamdeckas W TPUTOHOMETpUYeCKas (HOPMBI
3aMUCH KOMIUIEKCHOTO 4YHCia. ApudMeTHYecKHe OIepanuud ¢ KOMIUIEKCHBIMU
yuciamMu. M300pakeHre KOMIUIEKCHBIX YHCE Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii CTENeHU U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILIEKCHBIX YHCEIT JIJIsl PelIeHUs1 PU3NUECKUX U T€OMETPUUECKUX 3a]1ay.

YpaBHeHUS U HEPABEHCTBA

CucrteMa U COBOKYNHOCTh YpPAaBHEHMM M HEPaBEHCTB. PaBHOCWIIbHBIE
CUCTEMBI U CUCTEMBI-CIIEICTBUS. PaBHOCUIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YpPAaBHEHHH C  IMOMOILBIO
TPUTOHOMETPHUUECKON OKPY>KHOCTH. PerieHne TpuroHoMeTprUueCKUX HEPABEHCTB.

OcCHOBHBIE METOJIBI PEIICHUS TOKA3aTeNbHBIX U  JIOrapUPMUIECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPAIMOHATBLHBIX HEPABEHCTB.

OCHOBHBIE METOJbI PEIICHUSI CUCTEM M COBOKYIMHOCTEH palMOHAIbHBIX,
UPpAMOHATBHBIX, TTOKA3aTEIBHBIX U JOTAPU(PMUYECKUX YPABHCHU.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C TapaMeTPaMHu.

[IpumeHeHue  ypaBHEHUM, CHCTEM U  HEPAaBEHCTB K  PEUICHUIO



MaTeMaTUYeCKUX 3aJad M 3aJad U3 pazIu4HbIX o0jacTell HayKu M peajbHOU
YKU3HH, NHTEPIPETALNS [I0JTYyUYECHHBIX PE3yIbTaTOB.

DYyHKIUY U TPaPUKU

I'paduk xommnosumuu ¢yHkuil. ['eomeTpuyeckue o0pas3bl ypaBHEHHN H
HEPABEHCTB HA KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpudeckue QyHKIMH, UX CBOMCTBA U IPaPUKH.

I'padpuueckne Meroabl pelieHHs ypaBHEHM U HepaBeHCTB. ['paduueckue
METO/bI PELICHHUS 3a]1a4 C TapaMeTPaMH.

Hcnonp3oBanne rpadukoB (QyHKUMHA [UIsI HMCCIEAOBAHUS MPOLIECCOB H
3aBHCHUMOCTEH, KOTOpbIE€ BO3HUKAIOT NMPHU PEHICHUH 3aJad U3 JPYTUX y4eOHbIX
IIPEIMETOB U PEANIBHON KU3HH.

Havana MaTeMaTH4eCKOro aHajam3a

[IpuMeHeHre NMPOU3BOJHON K UCCAEAOBAaHUIO (PYHKIMHA Ha MOHOTOHHOCThH U
3kcTpeMymbl.  HaxoxaeHue  HauOONbIIEro W HAUMEHBIIEro  3HAYEHUU
HENpepbIBHON (YHKIIMHU Ha OTPE3KeE.

IIpuMeHeHrne NPOM3BOMHOM Ui HAXOXKACHMS HAWIydllero pelleHus B
NPUKIAIHBIX 3a/adax, Uil ONPENCIICHUS CKOPOCTH M YCKOPEHHS Ipolecca,
3aIaHHOTO (DOPMYJIIOH WA TPAPUKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOWMCTBO TMepBooOpa3HbIX. IlepBooOpasHbie
aneMeHTapHbIX QpyHkuuid. [IpaBuna HaxoxIeHUS IEpBOOOPa3HBIX.

HNurerpan. ['eomeTpuyecKkuii CMbICI HHTETpajia. Berauciaenue onpeaeneéHHoro
uHTerpaia no popmyne Hetotona-Jleitonua.

[IpuMeHeHre wWHTErpana Mg HaxOXKIEHUs IUIOIMaed IUIOCKUX (uryp u
00BEMOB T€OMETPUUYECKUX TEJI.

[Ipumepsr pemienuit  auddepeHnanbHbIX ypaBHEHUNH. MaTteMaTtuueckoe
MOJIEIMPOBAHUE pEAJbHBIX IMPOLIECCOB C TNOMOLIBI  AuddepeHInaIbHbIX
YPaBHEHH.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOI'O KYPCA
«(AJITEBPA "N HAYAJIA MATEMATHYECKOI'O AHAJIM3A»
(YIJYBJAEHHBIA YPOBEHB) HA YPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

1) rpa:xaaHCKOTr0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTh TPAKIAHCKOMN MO3UIIMHU 00YUAIOIIETrOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WJI€Ha  POCCUUCKOTrOo  oOIlecTBa,  MPEJICTABICHUE O
MaTEMaTHYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
IpoLeayp TpakJaHCKOro oOmecTBa (BBIOOPHI, OMPOCHI W JAPYTroe), yMEHHue
B3aUMOJICICTBOBATh C COIUAJIBbHBIMU HHCTUTYTaMH B COOTBETCTBUU C WX
GYHKIUSIMUA 1 HA3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHCKOM TpakTaHCKOW HMIESHTUYHOCTH, YBAXKEHHUS K
MPOIUIOMY M HACTOSIIEMY POCCUMCKOW MaTeMaTHKH, IIEHHOCTHOE OTHOIICHHE K
JOCTHXKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKONW MAaTE€MaTUUYE€CKOM IIKOJIBI,
UCIIOb30BaHUE ATUX JOCTHIKEHUW B JAPYrUX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMHUKU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HaHME JYXOBHBIX IIEHHOCTEH POCCHUMCKOTO Hapoja, chOpMUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUSA, dTUYECKOTO TOBEJICHHS, CBSA3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KCHUNW HAyKM U JEATEIbHOCThIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3¢TeTHYECKOr0 BOCIIUTAHHUS:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKIIOYAsg O3CTETUKY MaTEMAaTHYECKUX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3a7ay, pEUIeHUH, pacCy ACHUI, BOCOPUUMYUBOCTD
K MaTEMaTUYECKUM acClEeKTaM pa3JIMuHbIX BUJIOB UCKYCCTBA;

5) pu3MIeCKOro BOCIIUTAHMSA:

chOpMHUPOBAHHOCTh YMEHHUS TNPUMEHATh MaTeMaTHYeCKUEe 3HAHUS B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOTo 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 30pOBbIO (3I0pPOBOE MUTAHUE, COATAHCUPOBAHHBIA PEXKUM 3aHITHUU U
OTIIbIXa, peryisipHas (Gu3uvecKas aKTUBHOCTH), (U3MUECKOE COBEPIIICHCTBOBAHUE
IIPU 3aHITUSAX CIOPTUBHO-03JOPOBUTENBHON €SI TEIBHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYIy, OCO3HAaHHWE IIEHHOCTH TPYAOIOOUs, HHTEpPEC K
paziuuHbIM  cepaM  NpodEeCCHOHAIIBHOM  JCSITEIBHOCTH, CBSI3aHHBIM  C
MaTEeMaTUKOW ¥ €€ TPWIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymelr mnpodeccur U peaqru30BbBIBATH COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,



FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHYeCKOMY  OOpa3OBaHUIO H
caMOOOpa30BaHUI0 Ha TMPOTSKEHUM BCEH KU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MAaTEMATUYECKON HAIPABICHHOCTH;

7) IK0JIOrH4e€CKOro BOCIMTAHMS :

c(hOpPMHUPOBAHHOCTh  JKOJIOTHYECKOM  KYJIbTYphl, ITIOHUMAHHE BIIUSHUS
COLMAIbHO-DPKOHOMMYECKHUX IMPOILIECCOB HA COCTOSIHUE MPUPOJTHON U COLIMATIBLHOU
Cpenbl, OCO3HAHUE TII00AIBHOTO XapaKTepa IKOJIOTUYECKUX MPoOieM, OpUeHTAIUS
HAa TPUMEHEHHE MaTEMAaTHMYECKUX 3HAHUM IS pelieHus 3agady B 00JacTu
OKpYXamuel Cpeapl, IUIAHUPOBAHUE MOCTYNKOB M OLUEHKH WX BO3MOXHBIX
MOCJICACTBUH JIJISI OKPY KAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKW U  OOIIECTBEHHOM  MPAKTUKH, MOHUMAaHUE
MaTEMaTUYECKONH HayKh Kak cdepbl UYeJIOBEYECKOW ACSATEIBHOCTH, JTaroB &
pa3BUTUS M 3HAYMMOCTH [IJI1 Pa3BUTUS LMBUJIM3ALMH, OBJIAJICHUE SI3BIKOM
MaTeMaTUKU W MaTEeMaTUYECKON KyJIbTYpOM KakK CpEICTBOM IIO3HAHUS MHpA,
FOTOBHOCTh OCYILECTBIATh MNPOCKTHYID U MCCIEIOBATEIbCKYIO JESITEIbHOCTD
WHJMBUIYaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3naBaTe/IbHbIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUS

ba3zoBble 1ornyeckue AeicTBUA:

BBISIBIISITh M XAapaKTEPU30BaTh CYIIECTBEHHBIE MPHU3HAKH MAaTEMaTHYECKUX
OOBEKTOB, TOHATUN, OTHOUICHHM MEXIy MNOHATUAMH, (POPMYIUPOBATH
olpesieNieHUs MOHATUH, YCTaHAaBIMBATh CYLIECTBEHHbIN MPU3HAK KilacCU(pUKALIUY,
OCHOBaHUS AJ1s1 0000IIEHUS U CPaBHEHUS, KPUTEPUH POBOIUMOIO aHAJIN3a;

BOCIIPUHUMATh,  (opMyJIupoBaTb U  NPeoOpa3OBBIBATh  CYXKACHUS:
YTBEPAUTEIbHBIE U OTPULATENIbHbIE, € AMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MAaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U ITPOTUBOPEUMS
B (hakTax, AAHHBIX, HAOJIONEHUSAX U YTBEPXKACHUSX, MpeularaTb KPUTEPUU IJis
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUNIL;

JieNaTh BBIBOJABI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
MHIYKTUBHBIX YMO3aKIIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUU;

IPOBOJUTH CAMOCTOSITENIBHO JI0KA3aTENbCTBA MATEMATHYECKUX YTBEPKIACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBaTh aPTyYMEHTALMIO, IIPUBOIUTE IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXIACHHUS U BHIBOJIbI;

BbIOMpATh Ccrnocod pemeHuss y4eOHOW 3ahaud  (CpaBHUBATH HECKOJIBKO
BapHAHTOB  peUIeHMs, BbIOMpaTh HaumOoJee MOAXOMAUMH ¢  y4&ToM
CaMOCTOATEIIBHO BBIJIEJICHHBIX KPUTEPHUEB).



ba3zoBble uccieaoBare/ibCKue 1eiCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT TMO3HAHUS,
dopMynaupoBaTh  BONPOCHl,  (UKCUPYIOLIME  MPOTUBOpEYHe,  Mpodiemy,
yCTaHAaBJIMBAaTh HMCKOMOE W JaHHOE, (OPMHUPOBATH THUIOTE3y, apryMEHTHPOBATH
CBOIO MO3UIINUI0, MHEHUE;

MPOBOJUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIM IKCIIEPUMEHT, UCCIEIOBaHUE
M0 YCTAHOBJICHHIO OCOOGHHOCTEW MaTeMaTUYECKOro 0ObEKTa, SIBIICHHUS, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 0ObEKTaMU, SBJICHUSIMHU, MPOIIECCAMU;

CaMOCTOATENFHO (OPMYIMPOBATh OOOOIEHUS W BBIBOJABI IO pe3yjbTaTam
NPOBENEHHOTO  HAOMIONEHUS, UCCIIEIOBAaHUS, OIICHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOLECCa, a TaK¥KE BBIJIBUTAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSIX.

Pabora c nndopmanueii:

BBISIBIISITH JA€UIIMTH MHPOPMAILIUU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETa Ha
BOIIPOC U JJIA PEIICHUS 3a]a4H;

BBIOMpaTh MH(POPMAIIMIO U3 UCTOUHUKOB PA3JIMUHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W WHTEPIPETUPOBATH WH(DOPMAIIUIO DPA3TUYHBIX BUIOB U
dbopm IpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MHGOPMAIIMIO, MPEACTaBIATh €€ B Pa3iu4HbIX (opmax,
WJUTFOCTPUPOBATH IPpaUUECKH;

OIICHUBATh HaJIEKHOCTh uHpopManu o CaMOCTOSITEIILHO
c(hOpMyITUPOBAHHBIM KPUTCPHSIM.

KoMMyHuKaTHBHbBIE YHUBEpPCcAJbHbIE Y4eOHbIe 1elCTBUSA

OO0menue:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYXJICHHUS B COOTBETCTBUU C YCIOBUSIMHU U
HeasiMU  OOIIEHHUs, SCHO, TOYHO, TPAaMOTHO BBbIpaXXaTh CBOIO TOYKY 3pEHUS B
YCTHBIX M TMHUCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOJYy pPEIICHUS 3a7auH,
KOMMEHTHPOBATh MOJIYUYCHHBIN PE3yJIbTarT;

B X0Ji¢ OOCYXKJICHHS 3aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCYKIaeMOM TEMBI,
npoOJieMbl, pelIaeMoil 3ajadyu, BBICKA3bIBAaTh UJEH, HAIlCJICHHbIE Ha TIOUCK
pelIeHUsl, COIMOCTABIATh CBOM CYXKACHUS C CYXICHUAMHU APYTUX YUYaCTHUKOB
Jayajaora, oOHapyKUBaTh Pa3lIMude M CXOJICTBO IO3WIIMH, B KOPPEKTHOH (popme
bopMyIIMpOBaTh pa3HOTIIACHS, CBOM BO3PAKEHHUS;

NPEACTABISATh PE3yIbTaThl PEIICHUS 3aJlau, SKCIIEPUMEHTa, UCCIeOBaAHMUS,
MPOEKTa, CaMOCTOSITEILHO BBIOMpPATH (OpMAT BBICTYIUIEHUS C Y4€TOM 3ajad
MPE3CHTAIMU U OCOOCHHOCTEN ayIUTOPUHU.

PeryisiTuBHBIC YHUBepCAJbHbIE yUeOHbIE [1eiiCTBUSA



Camoopranusanus:

COCTaBJIATh IUIAH, aJITOPUTM PELIEHUS 3aJa4yH, BIOMPATh CIOCOO PELIEHUs C
y4E€TOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOW MH(pOpMAIIUH.

CaMOKOHTPOJIb, IMOLMOHAIBHBIN HHTEJJICKT:

BJa/JeTh  HABbIKAMU  IO3HABaTEJIbHOM  peduekcun Kak  OCO3HaHUs
COBEPILIAEMbIX JEUCTBUI M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB, BIIAJIETh
cnoco0aMu CaMONPOBEPKH, CAaMOKOHTpPOJS Mpolecca W pe3yjbTaTa peleHus
MaTEeMaTHUYECKOM 3a/1auu;

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

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LEIU U YCIOBUSAM, OOBSICHITh IPUUHUHBI
JOCTUKEHHSI WIIM HEJOCTHKEHHS PE3yJbTaTOB JEATEIbHOCTH, HAXOAUTh OLIMOKY,
JaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAasl 1eSITE€IbHOCTD:

NOHUMAaTh M MCIOJIb30BATh MPEUMYIIECTBA KOMaHAHOW W MHAUBUIYAIBbHON
paboOThl Mpu pelIeHHH Y4YeOHbIX 3aJad, NPUHUMATh LEJlIb COBMECTHOMU
JesITeIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM pPabOThHI, pacHpenessiTh
BUIBl paboOT, JOroBapuBaThCs, OOCYXIaThb MpOLECC M pe3yJabTaT paboThl,
000011aTh MHCHHS HECKOJIbKUX JTIOACH;

y4acTBOBaTh B IPyHNOBBIX (popMax paboThl (0OCykaAeHMsS, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMb» M WHBIE), BBIIOJHATH CBOIO 4YacTb pabOTHl U
KOOPJIMHUPOBAaTh CBOM JCHCTBUS C JPYTMMH YIEHAaMH KOMAaH[bl, OLICHUBATh
Ka4yecTBO CBOEr0 BKJIaJa B OOLIMI NPOAYKT MO KPUTEPUSM, CHOPMYIHPOBAHHBIM
YYaCTHUKaMU B3aUMOJICHCTBHUSI.

HPEIMETHBIE PE3YJIBTATDBI

K konmy oOyuenus B 10 kjacce oOyyaromuics TOJNYYHUT CIEAYIONINE
IpeIMETHBIE PE3yJIbTAThl TI0 OTACIbHBIM TeMaM paboyeil mporpaMmbl y4eOHOTO
Kypca «Anrebpa v Hauaja MaTeMaTHYECKOT0 aHATN3a:

Yucjia ¥ BBIYUCTICHUSA:

CBOOOJTHO OTEPUPOBATh MOHATHSAMHU: PAIMOHAIBHOE YHUCIIO, OCCKOHEYHAs
nepuogudeckas JapoOb, TPOIEHTHI, HWPPANHOHATLHOE YHCIO0, MHOXKECTBA
pPalMOHANIBHBIX U ACHUCTBUTENIBHBIX YUCEN, MOAYJb JEHCTBUTENBHOTO YUCIA;

NPUMEHSITh JIpOOM W TIPOLICHTHI JUIsl pEelIeHUs TMPHUKIAIHBIX 3a7ad U3
PAa3IUYHBIX OTPACJIEN 3HAHUN U PEATbHOU KU3HU;

MPUMEHSTh MPUONKEHHBIC BRIYUCIICHUS, TIPAaBUJIa OKPYTIICHUS, MPUKUIKY U
OIIEHKY pe3yJIbTaTa BbIUYNCIICHUI;



CBOOOZIHO ONEpUpOBaTh IIOHATHEM: CTENEHb C IeJIbIM I[OKa3aTeleM,
UCIOJIb30BaTh MOAXOIALIYI0 (POPMY 3aMUCU EHCTBUTENBHBIX YNCEN JJISl PEIICHUs
NPAKTUYECKUX 3a/1a4 U MPEACTABIICHNS JaHHBIX;

cBOOOJHO OMEpPUPOBATH MOHATHEM: apUPMETHUYECKUN KOPEHb HATypajJbHOU
CTEIICHH;

CBOOO/IHO OIIEPUPOBAThH MOHATUEM: CTETIEHD C PALIMOHAIBHBIM I10Ka3aTeleM;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: JIOrapudM YHCHa, ACCITHUYHBIE U
HaTypaJbHbIE JIOTapU(MBIL;

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

OIIEPUPOBATH IOHATUAMM: APKCHUHYC, aPKKOCUHYC U apKTaHI'€HC YMCIIOBOTO
apryMeHTa.

YpaBHeHHS U HEPABEHCTBA:

cBOOOJHO OMEpUPOBATH MOHITHSIMH: TOXKAECTBO, YpaBHEHHE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHM-CIIEICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

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

CBOOOZHO OIEpPUPOBaTh MOHATUSAMU: MHOTOUWIEH OT OJHONW MEePEeMEHHOMH,
MHOTOWIEH C LEIbIMH KO3(p(PUUIUEHTAMH, KOPHM MHOTOUWIEHA, HPUMEHATh
JICJICHHE MHOTOWIEHAa HAa MHOT'OYWIEH C OCTAaTKOM, Teopemy besy u teopemy Buera
JUISL PELLICHUS 3a/1a4;

cBOOOZIHO OMEpUpOBaTh MOHATHUAMU: CHCTEMa JIMHEWHBIX YpaBHEHHH,
MaTpulla, ONPENEIUTENb MaTpulpl 2 X 2 M €ro IeOMETPUYECKUN CMBICI,
WCIIOJIB30BaTh CBOMCTBA ONpeAeNuTeNs 2 X 2 JuIsl BBIYUCIICHHUS €r0 3HayeHus,
IPUMEHSTh ONPEACIUTENN I PEUIEHUs CUCTEMBl JIMHEWHBIX YpaBHEHUU,
MOJENUPOBATh PEAIBHBIE CUTYAllMH C IMOMOILIBI) CUCTEMBI JJUHEWHBIX YPaBHEHUH,
UCCIIE0BAaTh IIOCTPOCHHBIE MOJEIHM C IIOMOLIBIO MAaTPULl W ONPENEIIUTEIICH,
VHTEPIIPETUPOBATH ITOJYy4YECHHBIN pE3yJIbTaT;

UCIOJb30BaTh CBOMCTBA JEHCTBUI C€ KOpHSAMH [UIsl IpeoOpa3oBaHUs
BBIPAKCHUM;

BBINIOJIHATH MPE0OPA30BAHMS YHCIOBBIX BBIPAXKEHU, COAEPIKALLUX CTENEHH C
paLMOHAIIBHBIM ITI0KA3aTeIIEM;

UCIIOJIb30BaTh CBOMCTBa aorapudmoB TUIsL npeoOpazoBaHus
J0rapu(pMUYECKUX BBIPAKEHUN;

CBOOOJHO ONEPUPOBATH MOHATHAMU: HppAlMOHAIbHBIC, MOKAa3aTelIbHbIE U
Jorapu(ppMUYECKHUE YPaBHEHUS, HAXOAUTh UX PEIICHHS C TOMOLIBI0 PABHOCUIIBHBIX
IIEPEXO0I0B WIIN OCYIIECTBIIAA IPOBEPKY KOPHEM;

IPUMEHATHh OCHOBHBIE TPUTOHOMETpUUYECKHE (POPMYJIIbI JUIsl TPe0Opa3oBaHUs



TPUTOHOMETPUUECKHUX BBHIPAKECHHUI;

CBOOOJTHO ~ OINEPUPOBATH TOHATUEM: TPUTOHOMETPUUECKOE YpaBHEHUE,
NPUMEHATH  HEoOXoAumble (GOpMYyNbl  JUIsi  PEIIEHHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPaBHEHHUIA;

MOJIETTUPOBATh peajbHBIE CHUTyallMd Ha S3bIKE anreOphl, COCTABISTH
BBIDAKECHUS, YpPAaBHEHMs, HEPaBEHCTBA IO YCJIOBHUIO 3a/Jaud, HCCIIEI0BATh
MIOCTPOCHHBIE MOJIETTU C MCIIOJIb30BAHUEM arlapara ainreophl.

DYyHKIUU U TPaPUKH:

cBOOOJHO OMEpPUPOBATH MOHATHIAMH: (YHKIIHS, CIIOCOOBI 3adaHus (PYHKIIHH,
B3aMMHO OOpaTHble (QYHKIUH, KOMMO3UIUs GyHKUUNA, Tpaduk QyHKIUH,
BBITIOJIHATD dJIEMEHTapHbIE TpeoOpa3oBaHus rpadukoB (PyHKITHI;

CBOOOJHO OIMEPUPOBATH MOHATUSAMH: OOJIACTH OMPEACTEHUS U MHOMXKECTBO
3HaYeHUH PyHKINU, HYTU QYHKIHH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA;

cBOOOZHO OMepUpOBaTh TMOHATHSAMHU: YETHbIE M HEYETHBIC (PYHKIIHH,
nepuoaudeckue (PyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (YHKIIUUA, MAKCUMYMbI U
MUHUMYMBbI (DYHKIMHM, HAuOOJbIICE M HaUMEHblIee 3HauYeHHe (QYHKIMH Ha
IPOMEKYTKE;

cBOOOHO OMEPUPOBATH MOHATUAMHU: CTENEeHHAs (QYHKIUS C HATYPaJbHBIM U
IeIbIM TIOKa3aTeneM, rpaguk CTeNeHHOW (YHKIIMM C HAaTypaJbHBIM H IIEJIBIM
nokasaresieM, rpaduk KOpHsS N-od CTeNneHH Kak (yHKIMH OOpaTHOM CTENeHH C
HaTypaJIbHBIM MTOKa3aTeleM;

OTIEpUPOBATh TOHATUAMU: JUHEHHAs, KBaApaTU4YHAS WM IpOOHO-TMHEWHas
(YHKIMH, BHITIOTHATH 3JIEMEHTAPHOE UCCIIE0BAHUE U MIOCTPOCHUE UX TPadUKOB;

CBOOOZHO OIEpUpPOBaTh TMOHATHSAMH: IOKa3aTelbHas M Jorapudmuueckas
GbyHKIMU, WX CBOMCTBA M rpaduKH, HCHOIL30BATh MX TpaduKU AJis PEHICHUS
YPaBHEHUN;

cBOOOZHO OMEpUPOBATh MOHATHUAMU: TPUTOHOMETPUYECKAS OKPY>KHOCTD,
orpejieNieHue TPUTOHOMETPUUECKHUX (DYHKIIUH YHCIOBOTO apTryMEHTa;

UCTOJb30BaTh TIpaduku GYyHKUUH JUId  HCCIEAOBaHUS MPOLIECCOB U
3aBUCUMOCTEH MpHU pEHIeHUH 3a/1ay U3 JPYTUX y4eOHBIX MPEIMETOB U peallbHOU
KHU3HU, BBIpXaTh (HOpMyJIaMi 3aBUCHMOCTH MEK/y BETUIMHAMU;

Hauyana maTeMaTH4ecKOro aHAJIM3a:

cBOOOZIHO ONEepUpoBaTh MOHATUAMU: apumeThyeckas U TreoMeTpuyecKas
nporpeccusi, 0eCKOHEYHO yOBbIBaroOIasi reoMeTpruueckasi mporpeccusi, TMHEHHBIN U
AKCIIOHECHIIMATIBHBIA POCT, POpMyJia CIOKHBIX MPOICHTOB, UMETh MPEICTABICHHE
0 KOHCTaHTE;

UCTIOJb30BaTh MPOTPECCUU MJIs PEIICHUs PEallbHbIX 3a/Jad MPUKIIATHOTO
XapaKkTepa;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMU: MOCIEI0BATETLHOCTD, CIIOCOOBI 3aaHUS



IIOCJIEI0OBATEIBHOCTEN, MOHOTOHHBIE M OIPAHUYEHHBIE I10CIEA0BATEIBHOCTH,
NMOHUMATh OCHOBBI 3apOXKIEHHS MAaTeMaTHYEeCKOro0 aHajiu3a KaK aHalu3a
OCCKOHEYHO MAJIBIX;

CBOOOJHO OIEPUPOBATh TIOHATHSIMHU: HEMPEPBIBHBIE (YHKIUHA, TOYKH
paspsiBa rpaduka GyHKIUUA, ACUMIITOTHI Tpaduka QyHKINH;

CBOOOJIHO OIEepUPOBaTh MOHATHEM: (YHKIMS, HENpepbhiBHAs Ha OTPE3KE,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (DYHKIIUM JIJIsl pEIICHUs 3a/1a4;

CBOOOJHO OIEpUPOBAaTh MOHATHSMHU: TI€pBas W BTOpas IPOU3BOJHBIE
byHKIMH, KacaTeabHas K TpaduKy GyHKINH;

BBIUUCIIATh ITPOU3BOAHBIE CYMMBI, NPOU3BEACHUS, YACTHOTO U KOMITO3ULIUU
IBYX (DYHKITMH, 3HATh TPOU3BOIHBIC AIEMEHTAPHBIX (PYHKIUH;

UCIIOJIb30BaTh T€OMETPUYECKU U (PU3UUYECKUN CMBICT MPOU3BOJHON IS
peneHuns 3anad.

MHoxkecTBa U JIOTHKA:

CBOOOZIHO  ONEpUpOBaTh  MOHATUSAMHU:  MHOXKECTBO, OIEpaluu  Haj
MHOXECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar AJIisl ONMUCAHUS PEATbHBIX
IPOLIECCOB U SIBJIEHUM, IPU PELIEHUH 3a]a4 U3 APYTHX yY€OHBIX IPEAMETOB;

CcBOOOZHO OIEpUpPOBaTh MOHATUSAMU: OINpeEAeSiEHUuEe, TeOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTeMaTUYECKOro 00bEKTa, J10Ka3aTeIbCTBO, PABHOCHIIbHbBIC
YPaBHEHHMS U HEPABEHCTBA.

K xonmy oOyuenuss B 11 kiacce oOydaromIMiCA TOJYYUT CIEAYIOIINE
OpeaMEeTHBIE Pe3yJbTaThl MO OTIEIBHBIM TeMaM pabodeil mporpaMmbl y4eOHOTO
Kypca «Anrebpa 1 Hadajia MaTEMaTHYECKOTO aHATN3ay:

Yucaa v BBIYMCICHUSA:

CBOOOJHO ONEPUPOBATHh TOHATHSAMHU: HATypaJlbHOE U LIEJIOE€ YHUCIIO,
MHOECTBA HATyPAJIbHBIX M LEJbIX YUCEN, MCIOIb30BaTh NPU3HAKU JIEIUMOCTHU
uensix yucen, HOJl u HOK HaTypalibHBIX 4MCeN JJIsl pelIeHUs 3a]a4, IPUMEHSITh
anroput™ EBxinaa;

CBOOOJTHO OINEPUPOBATH TMOHATHEM OCTaTKa IO MOJIYJII0, 3aluChIBaTh
HaTypaJIbHBIE YHCIIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAX CUHUCIICHHUS;

cBOOOJHO OMEPUPOBATH TMOHATUSMHU: KOMILJIEKCHOE YHUCIO M MHOMXECTBO
KOMIUJIEKCHBIX YHWCEJ, MPEJACTaBIATh KOMIUICKCHBIE 4YHClia B aireOpanmdecKkol u
TPUTOHOMETPUUYECKOU (OopMe, BBIMOIHATH apu(PMETHUECKUE ONeparuyl ¢ HUMHU U
U300paXkaTh Ha KOOPJIMHATHOM TIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

cBOOOZHO OMEpUPOBATh TMOHATUSAMU: HPpAIOHATIbHBIC, MOKAa3aTelIbHbIE U
jJorapuMUYECKUE€ HEpPaBEHCTBA, HAXOIUTh MX PEIICHUS C  TOMOIIBIO
PAaBHOCHJIBHBIX MTEPEXOJIOB;



OCYIIECTBJISATH OTOOpP KOpPHEH TpH PEIIEHUH TPUTOHOMETPUUECKOTO
YpaBHEHHS;

CBOOOJHO OMNEpUPOBATh IOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
IPUMEHSATh  HeoOxomammble  (HOPMYJIBI 1T PEIMICHUS OCHOBHBIX  THITOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OTEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIHOCTh YpaBHEHUN U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CHUCTEMBI-CIEJACTBUS, HAXOJAUTh PEIICHUA
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, MTOKA3aTEIbHbBIX U
Jorapu(MUYECcKuX ypaBHEHUN U HEPABEHCTB;

pelarhb palMrOHaIbHBIE, VppalUOHAIbHBIE, IOKa3aTeJbHbIE,
jgorapuMUYECKUe U  TPUTOHOMETPUYECKHE YpaBHEHHS U  HEPaBEHCTBA,
COJZIepIKallle€ MOIYJIM U IapaMeTPBh;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUSI YpaBHEHU U HEPABEHCTB, a
TaKXe 3374 C [MapaMeTpaMu;

MOJIETTUPOBATh peajbHbIE CHUTyallMd Ha $3bIKE anreOpbl, COCTABIISTH
BBIDA)KEHUS, YPAaBHEHMS, HEPABEHCTBA M HX CHCTEMBbI IO YCIOBHUIO 3a/auH,
UCCJIeIOBAaTh IOCTPOEHHBIE MOJIEIM C HCIOJIb30BAHUEM afmapara anreopsl,
MHTEPOPETUPOBATH OJTYUYECHHBIN PE3YJIbTAT.

DyHKUUM U TpaPUKu:

CTpOUTh TpadUKU KOMMO3UIMU (PYHKIUNA C TOMOIIBIO DJIEMEHTAPHOTO
WCCJIEJIOBAHUSI M CBOMCTB KOMITO3UIINU ABYX (PyHKIIHII;

CTPOUTH TEOMETpUYECKHEe 00pa3bl ypaBHEHUWU UM  HEPABEHCTB Ha
KOOPJAMHATHOM TIIOCKOCTH;

CBOOOJTHO  OMEpUPOBaTh MOHATHUSMU: TpadUKH TPUTOHOMETPUUECKUX
dyHKIMi;

NPUMEHSITh (YHKIUU JJi1 MOJCIUPOBAHUS W MCCIEAOBAHUSA pealbHbIX
IIPOLIECCOB.

HayaJjia maTeMaTH4€CKOr0 aHAJIU3A:

UCIIOJIb30BaTh MPOU3BOIHYIO JIJISl UCCIEAOBAaHUS (PYHKIIMM HA MOHOTOHHOCTH
Y DKCTPEMYMBI;

HaxXOJUTh HAMOOJbIIICe U HAUMEHbIIIEE 3HAUCHUs (DYHKIIMU HEMPEPHIBHON Ha
OTpE3KE;

WCIIOJIb30BATh IPOU3BOAHYIO [UI HAXOXKICHUS HAWIy4dlIEero pELICHUsS B
NPUKIAIHBIX, B TOM YHUCJIE€ COLUMAJIbHO-d)KOHOMHUYECKUX, 3aJadax, s
OMpeNeNeHns] CKOPOCTH M YCKOpEHHUs Ipoliecca, 3aaHHOro ¢GopMmyson uiu
rpadukom;

cBOOOJIHO OMEepUpOBaTh TOHATUSAMHU: TEpPBOOOpa3Has, ONpeAcIEHHBIN
WHTErpajl, HAXOJWTh IEPBOOOpA3HBIC AIEMEHTAPHBIX (PYHKIUH M BBIUUCIATH
uHTerpan no gpopmyne Herotona-JIebnuna;



HaXOAMTH IJIOLIAIN IUIOCKUX GUTYpP U OOBEMBI TENI ¢ TOMOIIbIO UHTETpaa;

UMETh TNPEJCTABICHUE O MaTeMAaTUYECKOM MOJEIMPOBAHMM Ha IPUMEPE
cocTaByieHUs TUPPepeHIINaIbHBIX YPABHEHHUI;

pelarh OpUKIaJHbIEe 337a4d, B TOM YHUCIE COLMAIbHO-DKOHOMHYECKOIO U
¢u3nyecKkoro xapakrepa, CpeJCTBaMH MaTEMaTHYECKOTO aHaIN3a.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KJIACC
Ne HanmeHoBaHMe pa3/ie/ioB U TeM KosmuecTBo yacos DJIEeKTPOHHbIE
n/n MpoOrpaMMbl Bceero KonTpoasu IIpakTuyeck (undposbie)
ble padoThbI ue padoThbl oOpa3oBaTe/ibHbIE
pecypchl
1 MHOK€eCTBO IEHCTBUTENBHBIX YHACEIL. 24 1 bubnuorexa [JOK
MHorounensl. PainoHaabHble ypaBHEHHS U https://m.edsoo.ru/1568aba3
HepaBeHCTBAa. CHUCTEMBI JIMHEHHBIX
YpaBHEHUU
2 Oynkiun 1 rpaguku. CreneHHas GyHKIUS ¢ 12 1 bubnuorexa [IOK
LIEJBIM TOKA3aTEIEM https://m.edsoo.ru/1568aba3
3 ApubdMeTnieckuii KOpeHb N-0i CTENEHH. 15 1 bubnmoreka [JOK
HppauunoHanbHble ypaBHEHUS https://m.edsoo.ru/1568aba3
4 [TokazatenpHas ¢pyukuus. [lokazarensHbie 10 1 bubnuorexa [JOK
ypaBHEHUS https://m.edsoo.ru/f11c4afd
5 Jlorapudmuaeckas GyHKIHS. 18 1 bubnuorexa [JOK
Jlorapudmuueckue ypaBHeHUs https://m.edsoo.ru/f11c4afd
6 TpUroHOMETPUYECKUE BBIPAKECHUS U 22 1 bubnnorexa [JOK
ypaBHEHHUS https://m.edsoo.ru/1568aba3
7 [TocnenoBaTebHOCTH U IPOTPECCHU 10 1 bubnmoreka [JOK
https://m.edsoo.ru/1568aba3
8 HenpepriBabie ¢pynkiuu. [IponsBonnas 20 1
9 [ToBTOpeHue, 06001IeHNE, CHCTEeMaTU3alUs 5 2 bu6mmoreka [JOK
3HAHUU https://m.edsoo.ru/1568aba3
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 10 0




11 KJTACC

YACOB I10 ITPOTPAMME

Ne HaumenoBanue KoanuecTBo yacos JuiekTpOoHHBIE (UG pPOBbIE)
n/n pa3aesioB u TeM Bcer Kour | Ilpa o0pa3oBaTe/ibHbIE PeCypChl
NPorpamMmsl 0 poJib KTHY
HbIE eCKH
pado e
ThI pado
ThI
Uccnenoanue dhyHKIMA 22 1 bubmuoreka [JOK
C TOMOIIBIO MPOU3BOTHON https://m.edsoo.ru/f11c4afd
2 [TepBooOpazHas u 12 1 bubmuorexka [JOK
HHTETpall https://m.edsoo.ru/f11c4afd
3 I'paduku 14 1 bub6nuorexa [IOK
TPUTOHOMETPUYECKUX https://m.edsoo.ru/fl 1 c4afd
GyHKIHIA. https://m.edsoo.ru/1568aba3
Tpuronomerpruueckue
HEpaBeHCTBa
4 HppauunonaneHsle, 24 1 bubnnorexa [JOK
MOKAa3aTEeNIbHBIE U https://m.edsoo.ru/f11c4afd
norapudmuueckue
HEpaBEHCTBA
5 KommiekcHbie uncna 10 1 https:/lesson.academy-
content.myschool.edu.ru/02.5/11
6 Harypanbnblie u niensie 10 1 https://lesson.academy-
qucia content.myschool.edu.ru/02.5/11
7 Cucrembl paliioHaIbHbIX, 12 1 https://lesson.academy-
UPPAIMOHAIBHEBIX content.myschool.edu.ru/02.5/11
MOKa3aTeNbHBIX U
Jorapu(pMUUECKUX
YpaBHEHUH
8 3azauyu ¢ napameTpamMu 16 1 https://lesson.academy-
content.myschool.edu.ru/02.5/11
9 [ToBTOpeHME, 06001IEHNE, 16 2 bubmmoreka [JOK
cUcTeMaTh3alus 3HaHUI https://m.edsoo.ru/f11c4afd
OBUIEE KOJIMYECTBO 136 10 0




YYEBHO-METO/IMYECKOE OBECITEYEHUE OBPA3OBATEJILHOTO
MPOIIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYEHUKA

lr Matematuka. AnreOpa u Hadalla MaTeMaTHYECKOTO aHalin3a; yriayonennoe ooyuenue, 10 kmacc/
Mepsnsak A.I'., Homuposckuii JI.A., [Tonskos B.M.; mox penakmueit [Tononsckoro B.E., O6mecTBo
C OrpaHU4YeHHOM 0TBEeTCTBEHHOCTHIO M3narensckuii neHTp «BEHTAHA-I'PA®»; AkunonepHoe
obmiectBo «M3aarenscTBO «IIpocBenienney|

METOANYECKHUE MATEPHUAJIBI VIS YAHUTEJIA

|JAnre6pa u Hauajga MmaTemMaTu4eckoro anaiau3sa, 10 kimace, A.I'. Mepansk, u np, Jlunakruaeckue
Mmatepuaibl, Mocksa, "lIpocBemenne”, 2021

Maremaruka: anreOpa ¥ Hauajga MaTeMaTHYECKOTo aHanu3a, 10 kiacc, yriyOleHHbIH YpOBEHb,
CaMOCTOSITEJIbHbIE U KOHTPOJIbHBIE paboThl, MockBa, "[Ipocsemnienue ", 2924

Anrebpa u Havana aHanuza, M.U [llaOynun u apyrue, [unakruueckue matepuaiibl, MOCKBa,
"Muemo3suna", 2000

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH
HUHTEPHET

bubmuoteka [{OK https://m.edsoo.ru/1568aba3
bubmuoreka [{OK https://m.edsoo.ru/f11c4afd




