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MNOACHUTEJIBHASA 3AIINCKA

VYuebnbiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauOoJsiee 3HAYMMBIX B IPOrpaMMe CpeaHero oodiiero odpa3oBaHUs,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydaroliuecsi OBIJIaJIeBalOT
YHHBEpPCaJbHBIM S3BIKOM COBPEMEHHON HaykH, KoTopas (opMyIHpyeT cBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VYyebHblii Kypc anreOpsl M Havajl MAaTEeMAaTHUYECKOTO aHaIM3a 3aKja/IblBacT
OCHOBY JJIsi YCIICIIHOTO OBJIAJICHUS 3aKOHAaMU (PU3UKH, XUMHUHU, OHUOJIOTHUH,
MMOHMMAaHUs OCHOBHBIX TCHICHIIMHA Pa3BUTHS SKOHOMHUKHU U OOIIECTBEHHOM JKHM3HH,
MO3BOJISIET OPHCHTHPOBATHCS B COBPEMEHHBIX IHU(PPOBBIX M KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh WX IS JajbHEHIIero oopa3oBaHus U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi oBiaJieHHe aOCTPAKTHBIMU M JIOTHYECKHU
CTPOTUMHU KOHCTPYKIMSIMH alreOpbl M MaTeMaTUYeCKOro aHaju3a pa3BUBACT
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, /JIOKa3bIBAThH
YTBEPKACHHUS C MOMOINBIO MHAYKIIMH U PACCyXKIaTh JEAYKTUBHO, MCIOJIB30BATh
0000IIeHNE W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpMUpPYET
KpEaTUBHOE U KPUTHUECKOE MBIIIUICHHE.

B xone usydenusi yuebHOro Kypca «Anrebpa ¥ Hayalla MaTeMaTHYECKOTO
aHanu3a» oOydYaroUIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHS MPUKIAAHBIX 3a/aad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
WHTEPNpPETAlUd  TIOJYYCHHBIX  PEIICHWM, 3HAKOMSTCS C  [pUMepamMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B MpHUpPOAE, HayKe U HCKYCCTBE, C
BBIJIAIONTUMUCS MaTEMaTHYECKUMH OTKPBITHUSMHU U UX aBTOpPaMH.

VYueOHbIll Kypc 001aJaeT 3HAUYUTENIBbHBIM BOCIUTATENIBHBIM MOTEHIIMAIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepHuall, CHOCOOCTBYIOUIUI
(GbOopMHpPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxky ydeOHOM
NEeATEeTbHOCTH, TpeOyromed MpOJOKUTEILHON KOHIIGHTPAllMd  BHHUMAaHMSI,
CaMOCTOATENbHOCTH, aKKYPATHOCTH U OTBETCTBEHHOCTH 32 MOJIyYeHHBIN pe3yJIbTaT.

B ocHoBe MeToanku oOydeHus anreOpe U HayaiaM MaTeMaTUYeCKOro aHaIn3a
JICKUT EATCTHOCTHBINA MIPUHITUT OO yICHHUS.

B cTpykType yuebHOTO Kypca «Anredpa 1 Hadaia MaTEMaTHIECKOTO aHATTU3a»
BBIJIEJICHB  CIEAYIOLIUE COJAEp)KaTeIbHO-MeToAnYeckue JuHuM: «Yucna u
BbIYMCIICHUS», «DYHKIIMU U Tpaduku», «YpaBHEHHs U HepaBeHCTBa», «Hauana
MaTE€MaTUYeCKOro aHanu3a», «MHoXecTBa U JIoTMKa». Bce OCHOBHbIE
COZIePKATEIIbHO-METOIMUECKUE JIMHUUA HW3Y4aloTCd Ha TMPOTSDKCHHHM JIBYX JIET



oOydYeHHs Ha YPOBHE cpeiHero o0mero 00pa3oBaHus, €CTECTBEHHO JOTOTHSS APYT
Jpyra ¥ IOCTENEHHO HAChIIasiCh HOBBIMH TEMaMU U pa3aenaMu. JJaHHbIi yueOHbIH
KypC SBIISIETCS HHTETPaTHBHBIM, MOCKOJBKY 0O0bequHseT B cebe colep:kaHue
HECKOJIbKUX MaTEeMaTUYEeCKHUX AWCIUIUINH, TaKUX Kak anreOpa, TPUTOHOMETpHS,
MaTeMaTU4eCKU aHalIU3, TEOPHS MHO>KECTB, MaTeMaTHuecKas Joruka u npyrue. [1o
Mepe TOTO Kak 00ydJaromuecs OBJIaJAeBalOT BCE Oosee MUPOKUM MaTeMaTHIECKUM
anmapaToM, y HUX MOCJIEI0BAaTEIbHO (GOPMUPYETCS U COBEPIICHCTBYETCS YMEHHUE
CTPOUTh MAaTEMAaTHYECKYI0 MOJeNlb pealbHOW CHUTyallud, MPUMEHSATh 3HAHUS,
NOJy4YCHHbIE MpPU HU3YyYEHHH Y4eOHOTO Kypca, A pEIIeHUs CaMOCTOSTEIHHO
cOpMyIMPOBaHHONW MaTeMaTUYECKON 3a/a4yM, a 3aT€M HMHTEPIPETUPOBATH CBOM
OTBET.

ConepxarenpHO-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEpIIacT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HA4aToO Ha YpPOBHE OCHOBHOTO 0011ero oopazoBanusi. Ha ypoBHe cpenHero o0uiero
oOpa3zoBaHus 0co0O€ BHUMaHue  yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMoOHATbHBIX BBIUMCICHUM, BKIIOYAIOMIMX B CEOSl MCIOIB30BAHUE Pa3IMUHBIX
dbopM 3ammcu ymcna, yMEHHUE JeNaTh NPUKHUIKY, BBINOJHATH MPHOIMHKEHHBIC
BBIUMCJICHUS], OLIEHUBATh YUCIIOBbIE BbIpAaXKEHUs, pabOTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYYaroIIMMCs MHOYKECTBAa HaTypajibHbIX, ILEJbIX,
palMoHaNbHBIX M JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4HCel. B KakaoM H3 OSTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleUu(UYECKUue 3aJaud M OINEpaluu: JEeJIeHHUE Haleno,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LEJbIX 4YHCEN, 0coOble CBOMCTBA
paloHaNbHBIX M UPPAlMOHATIBHBIX YHCEN, apu(METHUECKHE OINepaliu, a TaKkxKe
U3BJICYCHUE KOPHSA HATYpalbHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPACIIMPEHHIO KpPyra HCHOJIB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOXKHOCTSMU MX NMPUMEHEHHS Ul PELICHUs pa3iMuHBbIX 3ajad
dbopMupyeTcsi IpeACTaBI€HUE O €IUHCTBE MATeMAaTUKU KaK Hayku U €€ pojiH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MHpA, IIMPOKO HCIOJIB3YIOTCA 0000IIeHue u
KOHKPETH3aIHS.

Jluaust «YpaBHEHHMSI W HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKECHHH BCETO
oOyueHusi Ha YpOBHE CpeIHEro oOuiero oOpa30BaHMs, MOCKOJBKY B KaXI0M
paznene IlporpamMMmbl MpenycCMOTPEHO peLICHHE COOTBETCTBYIOMIMX 3afad. B
pesynbrate oOydaromuecs OBIAJAEBAlOT PA3IUYHBIMH  METOJAMH  PEIICHHS
paloHaNIbHBIX, HWPPAIMOHATBHBIX, TOKA3aTENbHBIX, JOTAPUPMHUUECKHX U
TPUTOHOMETPUUYECKUX YypAaBHEHUH, HEPaBEHCTB W CHUCTEM, a TakXke 3ajad,
colepkamx mnapametpol. [lodydeHHbIE yMEHHS IIMPOKO HCHOJb3YIOTCS MpH
UCCIIEOBaHUM (PYHKIUI C MOMOIIBIO MMPOU3BOJHOM, MPU PEHICHUH MPUKIATHBIX
3a]a4 W 3a7a4 Ha HaXOXKJIEHUE HauOOJBIINX M HAUMEHBIINX 3HAYCHUH (DYHKIINH.



JlanHasi copepxatenbHas JIMHUASA BKIIIOYAeT B ce0s Takke (OpMHUpOBaHHE YMEHUN
BBIMOJHATH  pacu€Ttel 1o  (opmynam, mpeoOpa3oBaHus  PaLUOHAIBHBIX,
UppaIlMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUM, a TaKKe BBIPAKCHUH,
coJlepKallluX cTerneHu W Jiorapudmbl. brarogaps u3ydeHuio anredpandeckoro
MaTepHaa IpOUCXOIUT ajdbHENIIee pa3BUTHE AITOPUTMHUECKOTO U a0CTPAKTHOTO
MBIIIICHUS 00y4aromuxcs, (OPMHUPYIOTCS HABBIKM JCTYKTHBHBIX PacCyKICHUH,
paboThl C CHMBOJBHBIMH (OpMamMH, TMPEICTABICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIE PABEHCTB U HEPaBEHCTB. AjreOpa npensaraet 3ppexTuBHbIC
WHCTPYMEHTBI Il PEUICHUS TMPAKTHYECKUX W €CTECTBEHHO-HAYYHBIX 3ajady,
HAIJISIIHO JIGMOHCTPUPYET CBOM BO3ZMOXHOCTH KakK S3bIKa HAYKH.

CopepxarenpHo-MeToauueckass JMHAA «DyHKIMM W TpaQuUKA» TECHO
NEPEIuIeTaeTCsd C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIbBKY B KaKOM-TO
CMBICIIE 33JaET MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. V3ydeHue CTerneHHOoH,
MOKa3aTeJIbHOM, JIorapu(PMUIECKON U TPUTOHOMETPUIECKUX (PYHKIIUN, UX CBOMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHN JJIsl pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
NPEIMETOB U PEATbHOW MU3HU TECHO CBSA3aHO KaK ¢ MaTEMAaTUYECKUM AHAIM30M,
TaK M C PEIIeHHWEM YpaBHEHHMA M HepaBeHCTB. [lpum 3TOM OosbllloE BHUMaHUE
yaensercs (GOPpMUPOBAHUIO YMEHHUS BbhIpaKaTh (HOpMyJaMU 3aBUCUMOCTH MEXKIY
pa3IMYHBIMM BEJIIMYMHAMU, HCCIENOBATh TOJy4YCHHbIE (GYHKIUU, CTPOUTH HX
rpaduku. MaTtepuan 3Tol coepKaTebHON JIMHUYU HalleJIEH Ha pa3BUTHE YMEHUM U
HAaBBIKOB, IO3BOJIAIOIIMX BbIPAXKaTh 3aBUCUMOCTH MEXAY BEIMYMHAMH B Pa3IUUHON
dbopme: aHaTUTHYECKOM, Tpadudeckoi U ciioBecHO. Ero nsyuenne crocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBINIJIEHUS, CIMOCOOHOCTH K OOOOIICHUI0 U
KOHKPETHU3AIUH, UCIIOIb30BAHUIO AHATIOTUH.

CopepxxarenpHast JuHug «Hauana MareMaTHyeckoro aHaiu3ay IO3BOJISIET
CYLIECTBEHHO PACIIUPUTh KPYr KaK MAaTeMAaTHYECKHUX, TaK U MPUKIAJHBIX 3a/ad,
JIOCTYITHBIX OO0YyYaromMMCs, TaK KaK y HUX TMOSBISIETCS BO3MOXKHOCTh CTPOUTH
rpa@uKky  CIOXKHBIX (YHKIMA, ONpEeAeNiaTh HX HAWOONbIIMNE W HAUMEHBIINE
3HAUEHHUA, BBIYUCIATH MUIOMAAu (GuUryp u oO0bEMBI T€, HAXOAUTh CKOPOCTH M
YCKOpEeHHsl TpolieccoB. JlaHHas colep)kareiibHas JMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJEeNel pealbHbIX CUTyaluH,
MO3BOJIIET HAXOAUTh HAWJTYUIIIEE PEIICHUE B TPUKIIAHBIX, B TOM YHCIIE€ COUUAIBHO-
PKOHOMHYECKHMX, 3a/a4ax. 3HAKOMCTBO C OCHOBAaMHM MaTEMaTHYECKOIO aHaJIn3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (OPMAIbHO-IOTMYECKOTO U KPEaTUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMM pacrno3HaBaTh MPOSIBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U HCKyccTBe. O0yyaronyecs y3HatoT O BBIJAIOLINXCS
pe3ynbTaTtax, MOJYyYCHHBIX B XOJI€ Pa3BUTHUS MaTEeMaTHKU KaK HAyKH, U 00 WX
aBTOpax.



CopeprxarenbHO-MeTOIMYeCKass TUHUS «MHOXKECTBa M JIOTMKa» BKIIIOYAET B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MaTEeMaTHYECKOW JIOTHKHU. TeopeTHKo-
MHO>KECTBEHHBIC MPEJICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIPHOM MaTEeMAaTHKHU
U TpeasiaraloT HauOoJiee YHUBEPCAIbHBINA SI3bIK, OOBEIUHSIOMINA BCE Pa3feIibl
MaTeMaTUKU M €€ NPWIOKEHUN, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYECKUE
JTUCIUTUIMHBL W WX TPUIOKEHUS B eauHoe 1enoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarImeMycs IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MaTEMaTUKHU U UCIIOJIb30BaTh €T0 JIJISl BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXXHbIM TPU3HAKOM MaTE€MaTUKU KakK HayKd CJIeAyeT MpU3HATh
CBOMCTBEHHYIO €l CTpOroctb OOOCHOBaHUN U CIEJOBaHHUE OMpPEACTIEHHBIM
IpaBWJaM  TOCTPOCHHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO  C  JJIEMEHTaMHU
MaTEMaTUYECKONW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHUYECKOTO MBIINIICHUS
00y4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJIEHUSI HA OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUSI.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTHYECKOTO aHaIM3a»
MIPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITHUPOBAHUS, KOTOPHIE MPHU3BAaHbBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTyalluii, WCCIEAOBAHHS O3TUX MOJENed C TOMOIIBI0 ammapara aireopbsl u
MaTEMaTUYECKOr0 aHalln3a, WHTEPIpPETAlMH TMOJYyYEHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KAK/IBIN M3 Pa3eioB MPOTPaMMEI, ITOCKOJBKY BECh MaTepral
y49eOHOTO Kypca IIMPOKO HCIIONB3YETCs I pelieHus MPUKIaaHbIX 3amad. [Ipu
pElIEHUN  pEaJIbHBIX  MPAKTUYECKUX  3ajlad  oOydYaroniuecs  pa3BUBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HaxXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTe ©  KOHKPETHU3MPOBATH  IPOOJIEMY.
JlesTenbHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHHWS TPUKIAIHBIX 3aaad
OpraHu3yeTcs B IpOIecce M3yUeHUs BCEX TeM Y4eOHOro Kypca «Anrebpa u Hayana
MaTEeMaTUYECKOTO aHATTU3a.

Ha wu3yuenue yueOHOro Kypca «AnreOpa M Hadajga MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 knmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJICIIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucia ¥ BLIYHCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pellIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIMYHbIX OTpaciel 3HAHUI U PeaTbHOM KU3HHU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JeWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubnmkE€HHbIC BHIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUM.

Crenenpr C 1easIM  HokazareneMmM. buHom Hprotona. HMcmosib3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palnvoOHaAJIBHBIM IIOKa3aTeleM W €€ CBOWMCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. [leciTuuHble W HATypaJIbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHI€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHUSI M YpaBHEHMs-CIEACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPaBEHCTB. MHOrowieHbl OT OJHOM TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema be3zy. MHOrouieHs!I ¢ 11e1bIMU KO3 UIIUEHTaMU.
Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPKAIIMX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METO/IbI pericHus

JorapuPpMUUYECKUX YpaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKCHUH. PelieHne TpUroHoMeTpU4eCKUX YpaBHEHUH.



Pemienne cucreM JIMHEMHBIX YypaBHEHHMW. Marpuua CuUCTEMBbl JIMHEHMHBIX
ypaBHeHUl. OnpenenuTenb MaTPUILbI 2 X2, €ro TEOMETPUYECKUM CMBICT U CBOMCTBA,
BBIYMCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs I PEUIeHUs CHUCTEMBbI
JVHEWHBIX ypaBHEHWI. PelleHWe NpUKIAgHBIX 3aJad C I[OMOLIBID CHUCTEMBI
JMHEWHBIX YpaBHEHUH. MccnenoBanue NOCTpOCHHOW MOAENH ¢ TOMOIIBIO MaTPHIL
Y OIIPENICIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII U HEpaBEHCTB. lIpuMeHeHHe ypaBHEHUH W HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aJ1a4 U 3a/1a4 U3 pa3IMuHbIX 00JaCTel HaAyKU U pealibHOM KU3HU.

DyHKUMH U TPaPUKH

Oynkuusa, crnocoOsl 3amanus ¢GyHKIUH. B3anmHO oOpaTHBIe (QYHKIHU.
Komnosumuss ¢ynkuuidt. I'padux QyHkmmmn. DiaemeHTapHbIe NpeoOpa3oBaHUs
rpadukoB QyHKIIHIMA.

OO6unacTh ompeneneHuss U MHOKeCTBO 3HaueHud (ynkumu. Hymu yskium.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
dbyukiuu. Haubomnbiiee 1 HauMeHbIlee 3HaUeHUs (DYHKI[MK Ha POMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIUH. DJIEMEHTapHOE
UCCIJIEJOBaHUE U IOCTPOCHUE UX IPa(pUKOB.

CrenenHast pyHKIMS ¢ HATypajIbHBIM U IEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CoiicTBa U rpaduk KOpHs N-0il CTeNEeHH KaK (yHKIUHA 0OpaTHOM CTENEHH
C HaTypaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHast u jorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 peIICHUs YpaBHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(yHKUMNA YUCIOBOTO apryMEHTA.

QDYHKIMOHAIBHBIE 3aBUCHMOCTM B pEAJbHBIX MPOLECCAX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Havana maTremMaTH4ecKoro aHajimsa

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTUYeCKOM MHAYKIUH. MOHOTOHHBIE M OTPAaHUYEHHBIE TTOCIEA0BATEIILHOCTH.
HcTopusi BOZHUKHOBEHUS MaTEMaTHMUECKOI'O aHaJIM3a Kak aHanu3a OECKOHEYHO
MalbIX.

Apudmernueckas U reoMeTpuuecKas rnporpeccuu. beckoneuHo yoObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma O0€CKOHEUHO yOBIBAIOIIEH TeOMETpUYECKON
MIPOrpecCrr. JINHENHBIM U 3KCIOHEHIMATBHBINA POCT. Uncio e. @opmya CI0KHBIX
npoLeHTOB. Mcnonb30BaHWE MPOTPEecCUU Uil PELIEHUs pealbHbIX —3a1ady
IPUKJIAJHOIO XapaKTepa.



HempepsiBHBIE (QYHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpaduxoB ¢yukiuil. CBoiicTBa (QyHKIMI HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHMs HEPAaBEHCTB. l[IprMeHEHHME CBOWCTB HENPEPBIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3BoaHble GyHKIUU. Onpenenenne, reOMeTpUIECKui U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[TpousBogubie  anmemeHTapHbix  ¢GyHkiuil.  [IpousBognass ~ cyMMbl,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHoOXecTBO, onepanvy HaJ MHOXECTBAMH M HMX CBOMCTBA. Jlnarpammsl
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBICHUM, NPU PELICHWU 3a1ad U3 JIPYTHUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble u nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), octaTkoB 1o Moayito, alropurMa EBkiuaa 1 penieHus
3a/1a4 B LIEJIBIX YUCIAX.

KommnekcHble uucia. Anredpandeckas M TpUTOHOMETpUYeckas (HOpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii cTeneHn u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN IJIs1 PeIeHHs] (PU3NUECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPAaBHEHHI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIEACTBUSA. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO60p  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTHU. PelieHne TpUuroHoMeTpuYecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPpaLMOHATBHBIX, TOKA3aTEIbHBIX U JOTAPU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumMeHeHre ypaBHEHHI, CACTEM M HEPABEHCTB K PELICHUIO0 MAaTEMATUYECKUX
3a]a4 U1 33/1a4 U3 pa3’IMuHbIX 00JacTell HAYKU U peabHOM KU3HHU, UHTEPIPETaIUs
MOJIyYEHHBIX PE3yJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPaBEHCTB Ha KOOPJIMHATHOM TIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHMKAIOT NMPHU PEUICHUM 3aad W3 JPYTUX Y4EOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
sKkcTpeMyMmbl. HaxoxaeHre HanboabIIero 1 HAMMEHbLIEro 3HaYeHUI HEeMPEPbIBHON
(yHKUIHUH Ha OTPE3KE.

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
IPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBO0OOpa3HbIX. I[lepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoX1eHHs TepBOOOPA3HBIX.

WuTerpan. ['eomeTpryeckuil CMbICI HHTErpasia. Belducienre onpenenéHHoro
uHTerpana no gpopmyne Herotona-Jleitonuna.

[TpumeHeHrne uWHTErpaja s HAXOXKICHHS IUIOWAAECH IJIOCKUX (GUryp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJIEJIMPOBAHUE peajbHBIX TPOLECCOB C MOMOLIBI0  IuddepeHIaTbHbIX
YPaBHEHUM.

IHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»
(YIJIYBJEHHBIA YPOBEHB) HA YPOBHE CPEJJHEI'O OBIIETO
OBPA30OBAHUA
JIMYHOCTHBIE PE3YJBbBTATBI

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YUaIOMIErocst KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJIeHA POCCUMCKOTO OOIIECTBa, MPEACTaBICHHE O MATEMaTHICCKHUX
OCHOBaxX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SIBJICHUN, MPOLEIYP



TpaXJIaHCKOTO  obOmiectBa  (BBIOOpPHI, OMPOCHKI W JPYroe), yMEHHue
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHU B COOTBETCTBHUM C HX
(GYHKIUSMU 1 HA3HAYCHHUEM;

2) IAaTPUOTHYECKOT0 BOCTIUTAHUSA:

c(hOpPMHPOBAHHOCTh POCCUNCKON TpakIaHCKOW MICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIECHHUE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJIb30BAaHUE ATUX JOCTIXKEHMM B JPYTrUX HayKaxX, TEXHOJOTHUsX, cdepax
HKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHE JTYXOBHBIX IIEHHOCTEW POCCUHCKOTO Hapoaa, chopMUPOBAaHHOCTH
HPABCTBEHHOI'O0 CO3HAHUS, dTUYECKOTO TMOBEJICHMS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHXKCHUN HAYKU U AESATEIbHOCTHIO YYEHOTO, OCO3HAHUE JINYHOTO
BKJIaJIa B TIOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) 3CTEeTU4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a/1a4, PELUICHU, pacCy>KIeHUI, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3uvYecKoro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATH MaTEMAaTUUYECKHWE 3HAHUS B
MHTEpecax 3I0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 370pOBBIO (30pOBOE MHUTaHHE, COATAHCUPOBAHHBIA PEXKUM 3aHITHU U
OTIIbIXa, peryispHas (u3uYecKass aKTUBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJOIIO0Us, HWHTEpeC K
paznuyHbiM  chepaM  TpoECcCCHOHANBHON  NESITENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW Hu €€ MPWIOKEHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccud W peaau3oBbIBATh COOCTBEHHBIE JKM3HCHHBIC ILJIAHBI,
FOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTUuyeckoMy  Oo0Opa3oBaHUI0O U
caMOOOpa30BaHUI0 HAa TPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTh K AKTUBHOMY
YYAaCTHUIO B PEIICHUU MPAKTHUYECKUX 33/1a4 MaTeMaTUYECKOW HAMPABICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIIMTAHMSA

c(hOpPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYypbl, TOHUMAHHUE BIIUSHUS
COITMATTbHO-?)KOHOMUYECKHUX IPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIMATBHOM
Cpellbl, OCO3HAHHE TJIOOATIBHOTO XapaKTepa dKOJIOTUUECKHUX MPOOIIeM, OpUSHTAITHIS
HAa TIPUMCHEHHE MATeMAaTHYECKUX 3HAHWM JUIsl penieHus 3a7ad B 00JacTu
OKpY’)Karolel cpelibl, IJIAHUPOBAHHE IOCTYNKOB M OLEHKM HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIS1 OKPY>KAIOIIEH CpeIbl;



8) neHHOCTH HAYYHOI'0 MO3HAHUA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH M OOIIIECTBEHHOMN MPAKTUKH, TOHUMAHUE MAaTEMaTHYECKON
HAyKH Kak cepbl YEIIOBEUECKOU AESITEILHOCTH, 3TANIOB €€ Pa3BUTHUS U 3HAUMMOCTHU
JUISL Pa3BUTHUS UBWIM3ALMY, OBJIAJICHUE SI3BIKOM MAaTEMATHUKU U MaTeMaTUYECKOU
KyJbTYPOU KaK CPeJCTBOM MTO3HAHUSI MUPA, TOTOBHOCTh OCYILECTBIISATh MPOEKTHYIO
Y UCCJIEI0BATEIBCKYIO IEATEbHOCTh MHANBUAYAJIBHO U B IPYIIIIE.

METANPEJMETHBIE PE3YJIBTATHI
ITo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe J1eiiCTBUS

ba3oBble jornueckue aAeiicTBUA:

BBISIBIIAITh M XapaKTEPHU30BaTh CYIIECTBEHHBIE MPU3HAKM MaTEMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpe/ICICHNS TIOHATHH, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIACCHU(DUKAITUH,
OCHOBAaHWSI JIJ1s1 0000IICHHS M CPAaBHEHHSI, KPUTEPUH TTPOBOIUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMymupoBaTh H  NPEOOpPa3OBBIBATh  CYXKJICHHS:
YTBEPAUTEIIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPEUHSI
B (pakTax, JaHHBIX, HAOIIOMCHUSIX W YTBEPXKACHHUSAX, MpeIaraTb KPUTCPHH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEYUHIA;

JienaTh BBIBOJABI C KCIOJB30BAHUEM 3aKOHOB JIOTHKH, JIETYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUCHHH, YMO3aKIIOUSHH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEILHO JI0KA3aTEIhCTBA MATEMATUUECKUX YTBEPKICHHIMI
(MpsiMBIE W OT MPOTUBHOTO), BEICTPAUBATh apTyYMEHTAIINIO, IIPUBOIUTEH PUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHUS U BHIBOIBI;

BBIOMpATh CMoco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEIIEHUs, BEIOUpATh HanboJIee MOIXOAIIUN C YIETOM CAMOCTOSITEIIBHO
BBIJICIICHHBIX KPUTCPUEB ).

Ba3oBble uccienoBarebckue AeidcTBUS:

WCITOJIB30BaTh BOIPOCHI KaK MCCIIEIOBATECILCKHA WHCTPYMEHT ITO3HAHUS,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCUPYIONIUE  MPOTHUBOpEUUE,  MpodIiieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIOTE3Y, aAPTYMEHTHPOBATH
CBOIO TTO3UIIUIO, MHCHHC,

MIPOBOJIUTH CAMOCTOSITEIIBHO CIJIAHUPOBAHHBIN SKCIICPUMEHT, UCCIICIOBAHHE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHUeCKOro 00beKTa, SIBJICHUS, TPOIecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXTy 00bEKTaMHU, SIBJICHUSMH, TIPOIECCAMU;

CaMOCTOATENLHO (POPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO pPE3yibTaTam
MPOBENEHHOTO  HAOJIOMECHMS, HCCIICIOBAHUS, OICHUBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;



IIPOTHO3UPOBATh BO3MOKHOE pAa3BUTHE MPOLECCA, A TAKKE BBIIBUIATH
IIPEATIOJIOKEHHNS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora ¢ nndopmanmeii:

BBISBJIATH JeUUUTH MHPOpPMALMK, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOIIPOC U ISl pELICHUS 33/1a4H;

BbIOMpaTh MH(POPMALIMIO U3 UCTOYHUKOB PA3NUYHBIX TUIIOB, AHATU3UPOBATD,
CHUCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIUIO PA3TUYHBIX BUAOB U (PopM
IIPE/ICTABIICHHUS];

CTPYKTYpUpPOBaTh HMH(OPMALIMIO, MPEICTaBIATh €€ B pazIU4HbIX (popmax,
WTIOCTPUPOBATH TpapuuecKH;

OLICHUBATH HaJEXKHOCTD uHbOopMaIuu 1o CaMOCTOSATEIIBHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIE e CTBUS

OOmenne:

BOCIIPUHUMATh U (GOPMYJIUPOBATH CYXKJACHUS B COOTBETCTBUU C YCIOBHUSIMU U
HEJISIMH OOIICHUS, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX
M TMCbMEHHBIX TEKCTax, JaBaTh IIOSICHEHUsI 110 XOJy PECIICHUs 3aJlauH,
KOMMEHTHUPOBATH MOJTYUYCHHBIN pe3yJIbTar;

B X0Ji¢ OOCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOUl TEMBI,
npoOJieMbl, pelraeMoi 3ajadyd, BBICKA3bIBaTh HICH, HAIlCJICHHBIE Ha IOHUCK
pEIICHUs, COMOCTABIATh CBOM CYXICHHUS C CYXICHUSIMH APYTUX YYACTHUKOB
Jrajora, oOHapy)KMBaTh Pa3IMyue M CXOJCTBO MO3WIIHUMA, B KOPPEKTHOU (opme
bopMyIUpOBAThH Pa3HOTIIACHS, CBOM BO3PAKECHHUS;

MPEACTABIATh PE3YIAbTAThl PELICHUS 3aJlaud, dKCIIEPUMEHTa, UCCIIEOBaHMUSI,
MPOCKTa, CaMOCTOSITEJILHO BBIOMpPATh (opMaT BBICTYIUICHHUS ¢ Y4€TOM 3aaad
MIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIUTOPHHU.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

Camoopranusamnus:

COCTaBJIAITh IJIaH, ITOPUTM PELIEHUS 3a/1ayi, BHIOMPATh CIIOCOO peUIeHUs ¢
y4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PELICHUHN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, JMOLMOHAJIBLHBIN HHTEJJICKT:

BJa/J€Th HABBIKAMU  MO3HABATEJbHOM  pediiekcud  Kak  OCO3HAHMS
COBEPLIAEMBIX JAEHMCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YJIbTAaTOB, BIAACTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI Tpollecca U pe3ysibTara pelIeHHs
MaTEMaTHYECKOM 3a1auH;



MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTh MPU PEIICHUU 3aa4H,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBIACHITH MPUYUHBI
JOCTHKEHUSI WIIM HEJIOCTHUKEHUS! PE3YJIbTATOB JIEATEbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OIIBITY.

CoBMecTHasi 1eATEIbHOCTD:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYIECTBA KOMAHIHON M WHAMBUAYaIbHOU
paboThl TpU pEHIeHHH YYEOHBIX 3a7ad, MNPUHUMATh 1eJIb COBMECTHOMU
NeSATEIbHOCTH, TJIAHUPOBATh OPraHMU3AIMI0 COBMECTHOU pPabOThl, pacmpeneisiTh
BUJIBI pa0OT, TIOTOBAPUBATHCS, 00CYKIATh MPOLIECC U pe3yabTaT paboThl, 0000111aTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNmoBbIX (opMax padoThl (0OCyXaeHHs, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMOJIHATH CBOIO YaCTh PaOOThI U KOOPJUHUPOBATH
CBOM JICUCTBHS C IPYTUMH YWICHAMH KOMaH/bI, OIICHMBATh Ka4E€CTBO CBOECTO BKJIaa
B 0OmuiA TPOAYKT TIO KpPUTEPHUSIM, CHOPMYITHUPOBAHHBIM yYaCTHUKAMHU
B3aMOJIEUCTBHS.

HPEIMETHBIE PE3YJIbTATDBI

K xonmy oOywyenuss B 10 kiacce oOydwaromuiicss MHOJIYYUT CIEIyIOIINE
IpeIMETHbIE Pe3ybTaThl IO OTAEIBHBIM TeMaM paboyeil mporpamMmbsl yueOHOTO
Kypca «AnreOpa u Havyajla MaTeEMaTUYECKOr0 aHaJIU3a»:

Yucsia ¥ BBIYMCJICHUSA:

cBOOO/IHO OIEpPUPOBaTh MOHATUSMHU: pallMOHAIbHOE YHCIO, OECKOHEUHas
nepuoanyeckas ApoOb, MPOLEHTHI, HWPPALUOHAIBHOE YHMCIO, MHOXECTBa
PAlMOHAJIBHBIX U IEMCTBUTENIBHBIX YUCEN, MOIYJb ACHCTBUTEIBHOTO YUCA;

OPUMEHATh JpOoOM M TPOLEHTHI JUIsl PEIICHHUs NPHUKIAJHBIX 3a1ad U3
Pa3JIMYHBIX OTpACel 3HAHUW U PEaJIbHOM KU3HU;

OPUMEHATH NPUOIMKEHHBIE BHIYUCIICHUS, TPABUIIa OKPYTJICHUS, IPUKUIKY U
OLICHKY PE3yJIbTaTa BBIYNCIICHUN;

CBOOOJHO OMNEPHUPOBATH MOHSITHEM: CTENEHb C IEJNbIM IOKa3aTeleM,
UCITOJIB30BaTh MOAXOASAIIYIO0 (hOPMY 3aMMCH IEUCTBUTENIbHBIX YHCEIT JISl pEIIeHUS
IIPAKTUYECKUX 3a/1a4 U NIPEACTABIICHUS JaHHBIX;

cBOOOHO OIEpPUpPOBaTh MOHATHEM: apU(PMETHUYECKUN KOPEHb HATypalbHOMN
CTEIICHH;

CBOOOJTHO ONEPUPOBATH MOHSATUEM: CTEIICHDb C PAIMOHAILHBIM [TOKa3aTelleM;

CBOOOJHO OIEPUPOBATH MOHATUAMM: JIOTapu(PM UwKcha, AECATHUYHBIE WU
HaTypaJIbHbIE JIOTaPU(PMBbI;



cBOOOZHO ONEPUPOBATHh MOHATHUAMU: CHHYC, KOCHHYC, TAHI'€HC, KOTAHTEHC
YUCIJIOBOTO apryMEHTAa;

OIEpUPOBaTh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAHI'€HC YUCIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO OIEPUPOBATH MOHITHSAMHU: TOXKJIECTBO, YPaBHEHUE, HEPABEHCTBO,
PaBHOCWJIbHBIEC YPAaBHEHUS U YPABHEHHUS-CIIECICTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATHh pPAa3IM4YHblE METOJbl PEIICHUS PALUOHAIBHBIX MU JIPOOHO-
pallMOHAIBHBIX yPaBHEHUM, IIPUMEHATH METOJ HHTEPBAIOB JUIsl PELICHHUS
HEPAaBEHCTB;

CBOOOJHO OINEPUPOBATH MMOHATUAMH: MHOTOYIEH OT OJHOW MNEPEMEHHO,
MHOTOYJICH C HEIBIMU KO3 PHUITEeHTaMU, KOPHU MHOTOYJICHA, TPUMEHSTD JICJICHNE
MHOTOWIEHA Ha MHOTOWIEH C OCTaTKoM, Teopemy be3y m teopemy Buera s
peneHus 3a1ay;

CBOOOJHO ONEPHPOBATH TMOHATHSAMHU: CHCTEMAa JIMHEHHBIX YypaBHEHMHI,
MaTpuIa, ONPEACIIUTENb MATPULBI 2 X 2 W €ro TEOMETPUYECKHM CMBICI,
WCIIOJIB30BaTh CBOWCTBA ONPENENUTENA 2 X 2 JUId BBIYHCICHHS €r0 3HAYEHUS,
IPUMEHATh ONPEACIUTENIA JUIsl PELICHUS CUCTEMBbl JIMHEHWHBIX YPaBHEHH,
MOJICJINPOBATh PEAJIBHBIE CUTYalluH C IIOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
MCCIIE0BAaTh IIOCTPOCHHBIE MOJEIH C IOMOLIBI0O MATpHUI] U OINpEAeIUTENEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIGHCTBUH C KOpHSAMHU JUIsl IpeoOpa3oBaHUsA
BBIPAKCHUH;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUH, COJEPKAIINUX CTETIEHU C
palMOHAJIBHBIM [T0KA3aTEeIIEM;

UCIIOJIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAXKEHUH;

cBOOOIHO ONEpUPOBATh MOHATUSMU: HPpPALMOHANbHBIE, MOKAa3aTEeJbHbIE U
Jgorapu(MUYECKHE YpaBHEHUS, HAXOAUTh UX PEIICHHS C TOMOUIbI0 PABHOCUIIBHBIX
MIEPEXO0/I0B WA OCYIIECTBIISAA IPOBEPKY KOPHEM;

NPUMEHSATh OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYJIbI ISl MpeoOpa30BaAHUS
TPUTOHOMETPUUYECKHUX BBIPAKECHMI;

cBOOOIHO OMNEpUpPOBAaTh MOHITHEM: TPUTOHOMETPUYECKOE ypaBHEHUE,
OPUMEHATh  HeoOXxoaumble  (OPMYJIBl  JIJIi  PELICHHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPABHEHUMH;

MOJICJIMPOBATh pealibHble CHUTyalldd Ha S3bIKE€ alnreOpbl, COCTABIATH
BBIDAKECHHSI, YPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jauyd, MCCIEA0BATh
MOCTPOEHHBIE MOJIEIIU C MCTIOIb30BAHUEM alllapara ajareopsol.

DyHKIUMN U TPAPUKU:



cBOOOJHO OMEpPUPOBATH NOHATUSIMH: (PYHKIHS, CIIOCOOBI 3aaHus (QyHKIUH,
B3aMMHO OOpaTHble (QYHKIUHM, KoMmMmo3umus ¢GyHKuuH, rpaduk QyHKIUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKoB PyHKIINIA;

CBOOO/IHO OIEPUPOBATh MOHATUSAMHU: O0JACTh OIpPEAEICHUS U MHOMXKECTBO
3HaYeHUN PYHKUINU, HYJIH QYHKIMH, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOZIHO OMEpUPOBATh TMOHATHSAMH: UETHBIE M HEUYETHBIE (DYHKUUH,
nepuoanyeckre (QyHKIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAaKCUMyMBbI U
MUHUMYMbl (pyHKLIMH, HaumOOojblllee M HaUMEHblEe 3HAYeHUe (yHKUMU Ha
IPOMEXKYTKE;

CcBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] PYHKLMS C HATypalbHBIM U
HENbIM TOKa3zaTeiaeM, rpa@uK CTENEeHHOW (PYHKIHHM C HATYpPaJbHBIM U IEIbIM
nokasarenemM, rpa@uk KOpHs N-0il CTemeHH Kak (PyHKIHUHU OOpaTHOW CTENEHHU C
HaTypaJIbHbIM I10Ka3aTeleM;

ONEpPUPOBATh MOHATUSAMU: JIMHEHMHAs, KBaJpaTU4Has U JPOOHO-IMHEWHas
(GyHKIUH, BBITIONHATH dJIEMEHTAPHOE MCCIEA0BaHNE U TIOCTPOCHUE UX TPAPUKOB;

cBOOOJIHO OMEpPHUPOBATh MOHATHSIMH: IOKa3aTelbHas M JorapudmMuyeckas
(GyHKUMH, UX CBOMCTBa M rpaMKH, HCIOJb30BATh MX TpapUKH [Js pELIEHUs
YPaBHEHHUI;

CcBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
oTpesieNieHue TPUTOHOMETPUUECKUX (DYHKIUI YUCIIOBOTO apTyMEHTa,;

UCTIONB30BaTh rpaduku  GyHKIUN JUId  HCCIEAOBAaHUSA TPOIECCOB U
3aBHCHUMOCTEN IpU pelIeHUH 3a7ad U3 APYTUX Y4eOHBIX MPEIMETOB U peajbHOU
KU3HU, BBIpAXaTh (HOpMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Hauaja mareMaTH4eCcKOro aHAJIM3a:

cBOOOMHO OMNEpUPOBATh TOHATUSAMU: apuMeThdeckas U TeoMeTpUdecKas
nporpeccusi, 0eCKOHEUHO yOBIBaIOIasi TeOMETpUIEcKasi MPOrpeccus, TUHEHHBIA U
HKCIOHEHLIUAJIBHBIN POCT, (POPMYIIa CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE O
KOHCTAHTE;

UCTIONb30BaTh MPOTPECCUU IS PEIICHUs pealbHBIX 3a/ad MPUKIATHOTO
XapakTepa,

cBOOOIHO OMEPUPOBATH MOHATUSMHU: TTOCIEOBATEILHOCTD, CIIOCOOBI 3aJaHUS
[OCJIeI0BATEIbHOCTEN, MOHOTOHHBIE M OrpPaHUYEHHBIC IOCJIEI0BATEIbHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OCCKOHEYHO MAJIBIX;

cBOOOIHO ONIEPUPOBATH MOHITHIMHU: HEMTPEPHIBHBIC (PYHKITHH, TOUYKH Pa3pbiBa
rpaduka GyHKIMH, aCUMITOTHI rpaduka QyHKITNY;

cBOOOIHO OIEpUpOBaTh MOHATHEM: (YHKIUS, HEMpEpbIBHAsS Ha OTpeE3Ke,
IPUMEHSATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI JIs1 peLIeHUs 3a/1a4;



CBOOOZHO OMEpPUpPOBaTH MOHATUSIMU: TE€pBas U BTOpas MPOU3BOIHBIC
byHKIMM, KacaTenbHas K TpaduKy QyHKIIHIH;

BBIYMCIIATH ITPOU3BOJHBIE CYMMBI, IPOU3BEICHHUS], YACTHOIO U KOMIIO3ULIUH
IBYX (YHKIUH, 3HATh IPOU3BOIHBIEC 3JIEMEHTAPHBIX (PYHKIIMIA;

UCIIOJIb30BaTh T€OMETPUYECKUN M (PU3UUECKUIM CMBICT MPOU3BOJHON Jis
peleHus 3aaad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  ONEpUpPOBaTh  IMOHATUSIMU:  MHOXKECTBO, ONEpaluyd  Hajl
MHO>ECTBaMU;

UCITIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIHN anmnapar sl ONIMCAHUS PEeaIbHbIX
MIPOIIECCOB U SIBJICHUH, IIPH PEIICHUU 33]1a4 U3 IPYTUX yUeOHBIX MPEAMETOB;

CBOOOJHO OIEPUPOBATH MOHATUSAMH: OIPEAEIICHHE, TEOpEMa, ypaBHEHHE-
CJIEJICTBUE, CBOMCTBO MaTeMaTU4YECKOTO 00bEKTA, 10Ka3aTEIbCTBO, PABHOCUIIbHBIC
YPaBHEHUS U HEPABEHCTBA.

K koniy oOyuenuss B 11 kjacce 0OydyarOIIMICAd MOJYYUT CICAYIOIIHUE
IIPEIMETHBIE PE3yJIbTAThl MO OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTrO
Kypca «AnreOpa u Hadyajla MaTEMaTUYECKOTIO aHaIU3a»:

Yuciia 1 BbIYHCICHHSA:

cBOOO/IHO ONIEPUPOBATH MOHATUSAMU: HATYPAJIBHOE U LIEJI0€ YUCIIO, MHOKECTBA
HAaTypPaJIbHBIX U IENBIX YHUCEI, UCIIOIb30BATh MPU3HAKHU JEIUMOCTH LIEJIBIX YUCET,
HOJl m HOK nHarypanbHBIX 4yucen g pelmieHus 3aAad, NMPUMEHSTh alrOpUTM
EBxnuna;

cBOOOIHO ONEpUpOBaTh IMOHATHEM OCTaTKa [0 MOMAYJIO, 3alKChIBaTh
HATypaJbHbIE YNCIIA B PA3JIMYHBIX IO3UIIMOHHBIX CHCTEMAX CUUCIICHUS;

CBOOOJHO OMEpUPOBATh MOHATUAMH: KOMILJIEKCHOE YHUCIO M MHOXECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTaBIATh KOMIUIEKCHBIE YMCa B alreOpanyeckod u
TPUTOHOMETPUUECKOH (hopMe, BBIMIOJIHATH apu(METHUECKHE ONepaly ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHHS U HEPABEHCTBA:

CBOOOJHO OMNEPHUPOBATh MOHATUSIMHU: HUPPALMOHAJIbHBIE, MOKa3aTeJbHbIE U
jJorapu(MUYECKHE€ HEpPaBEHCTBA, HAXOAUTh MX PpEIIEHUS C TMOMOUIBIO
PABHOCHJIBHBIX IIEPEXO/IOB;

OCYILIECTBISITh OTOOp KOpHEH TpH pEHICHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOOJHO OINEpUpOBaTh IMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOAuMble (OpPMYJbl Ul  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOOIHO ONEPHUPOBATh MOHATHAMH: CUCTEMAa MU COBOKYITHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMBI U CUCTEMBI-CIIEACTBHS, HAXOAUTh PELICHUS



CUCTEMBI U1 COBOKYITHOCTEW pallMOHAIbHBIX, UPPALIMOHATIBHBIX, TOKA3aTEIbHBIX H
Jgorapu(pMUUECKUX YpaBHEHHUI U HEPABEHCTB;

pemarhb palMOHAJIbHEIE, UppalrOHaIbHbIE, NOKa3aTelIbHbIE,
jgorapupMuyecKkue U TPUTOHOMETPUUYECKHWE YpaBHEHMs] U  HEPaBEHCTBA,
coJeprKaliie MOAYJIH U TapaMeTphl;

IPUMEHSATH TpadUuecKre METOAbI JAJI PEIICHHUs YPAaBHEHUI U HEPABEHCTB, a
TaKXK€ 3a/1a4 C NapaMeTpaMu;

MOJICJIMPOBaTh pEaJlbHble CUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPQXCHUS, YpaBHEHUs, HEPAaBEHCTBA M MX CHCTEMbl IO YCJIOBHIO 3ajau,
UCCIIEIOBaTh IIOCTPOEHHBIE MOJEINM C HCIIOJIb30BAHMEM ammapara anreOpsl,
UHTEPHPETUPOBATH NOJYUYECHHBIN PE3yJIbTaT.

DOyHkuuu U rpapuku:

CTPOUTHh TpauKU KOMMIO3UIMU (QYHKIUI C TOMOIIBIO 3JIEMEHTapHOTO
UCCJIEJOBaHMSI U CBOMCTB KOMITO3ULIUU JABYX (DYHKIIHIA;

CTPOUTbH F€OMETPUUYECKHE 00pa3bl ypaBHEHUI U HEPABEHCTB HA KOOPAMHATHOM
IJIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH MOHATHAMHU: TPaQUKA TPUTOHOMETPHUECKHUX
GyHKIU;

OPUMEHATh (QYHKIUM Ui MOJEIUPOBAHMS U HCCIENOBAaHUS pEalIbHBIX
IIPOLIECCOB.

Havana maTteMaTH4ecKOro aHajmsa:

UCIIOJIb30BaTh NMPOU3BOIHYIO JUIsl UCCIIEOBaHUsI ()yHKIIMHM Ha MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAUTh HauOoJbllIee U HAaMMEHbIIee 3HaUeHUsI (PYHKIIMHM HENPEPBHIBHON Ha
OTpE3KE;

UCIIOJIb30BaTh MPOM3BOJHYIO [JIsl HAXOXKJIEHUS HAWIYYIIero pEHIeHUs B
IIPUKJIAJHBIX, B TOM YUCJIE COLMATIBHO-3KOHOMUYECKHUX, 3a/1a4ax, JJIsl OPEIeICHUS
CKOPOCTHU U YCKOPEHHUS MpoIiecca, 3aJaHHOr0 GopMyion uin rpadukoM;

CBOOOJHO  ONEpHUpPOBATh MOHATHSAMHU: [EpBOOOpa3Has, ONpeneIEHHBIM
WHTErpajl, HaXOAWTh MEpPBOOOpA3HBIE AIEMEHTAPHBIX (DPYHKIMHA U BBIYUCIATH
uHTerpai no gpopmyne Hetotona-Jlelonuna;

HAXOAUTh IJIOLIAAN IUIOCKUX (GUTYP U OOBEMBI TEJ C MOMOIIBIO HHTETpaa;

UMETh MPEACTABICHUE O MATEMaTUYECKOM MOJEIMPOBAHUU HA IpPUMEpPE
cocTaByieHUs U PepeHIINaIbHBIX YPaBHEHUN;

pemaTth NpUKIAAHbIE 33a4i, B TOM YHUCJE COIUAIbHO-3KOHOMUYECKOIO U
(bu3NYECKOTo XapakTepa, CpeCTBAMU MAaTEMaTHIECKOTO aHaIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NPOrpamMMbl Bcero Kontpoaensie — IpakTiieckue o0pa3oBaTte/ibHbIC
padoThI padoTshI pecypenr
MHOXECTBO I€CTBUTEIIbHBIX YHUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEWHBIX
YpaBHEHUU
5 Oynkuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
LEJIBIM I10Ka3aTeIeM
3 ApudpmeTnueckuilt KOpeHb N-0W CTEIEHH. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 1
YpaBHEHUS
5 Jlorapudmuueckast pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUS
5 Tpuronomerpuyeckue BeIpaXXeHUs U 29 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHH 10
HenpepsiBable pynkuuu. [IponzBoanas 20
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL 5 )
3HaHUU
OBLIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NPOrpamMmbl Bcero Konrpoabnpie  Ipakruieckue o0pa3oBaTe/ibHbIE
padoThI padoTshI pecypeni
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas u HHTETpAI 12 1
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHIA. 14 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 UppanmonansHble, MOKa3aTENbHbBIE U 24 1
norapuMUUecKre HEPaBeHCTBA
KomriekcHbie gncia 10
HarypanbHble u niensie yncna 10
CucTeMBbl paroHaTBHBIX, HPPAMUOHATBHBIX
7 MIOKAa3aTeIbHBIX U JOTapU(PMHUUECKUX 12 1
ypaBHEHUH
8 3amaqu ¢ mapameTpamMmu 16 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tema ypoka Bcero Kontpoausie  Ipakrueckue u3y4eHuss  o0pasoBaTe/bHbIC
padoThI padoThI pecypenr
1 MHOXecCTBO, Olepauuu Haj 1
MHOKECTBAMU U UX CBOMCTBA
2 Huarpammsl Ditniepa-Benna 1
[IpuMeHeHne TeopeTHKO-
3 MHOKECTBEHHOTO ammapara Jjisi peIeHust 1
3a7a4
Pannonansueie yncna. OOBIKHOBEHHBIE U
4 JeCATUYHBIE IPOOU, TTPOIICHTHI, 1
OECKOHEUYHBIE TTEPUONUECKHUE TPOOH
Pannonansueie yncna. OOBIKHOBEHHBIE U
5 JECATHUYHBIE TPOOH, MPOLICHTHI, 1
OeCKOHEYHBIE TIEPUOINYECKHUE TPOOH
5 [Ipumenenue npobeit U MPOLEHTOB JIst 1
pelIeHs TPUKIaJAHbIX 3a7a4
7 [Ipumenenue qpoOeit U IPOIEHTOB TSt 1
petieHus MPUKIAIHBIX 33134
3 [erictBuTenbHble yncia. PanmonanbHbie U 1
MppALMOHATIbHBIE YHCIIa
9 ApudmeTnueckne oneparuu c 1

JEeHCTBUTEIIPHBIMY YHCIaMU




10

Mopynp EeMCTBUTEIBHOIO YHCIIA U €TI0
CBOMCTBa

11

12

13

[IpubnnxEHHBIE BBIYUCIICHUS, TIPaBUIIa
OKpYIJICHUS, IIPUKUKA U OLICHKA
pe3yJibTaTa BEIYMCIECHUM

OcCHOBHBIE METOIbI PELICHUS LENbIX U
JIpOOHO-PALIMOHAIBHBIX YPAaBHEHUN U

HEPaBEHCTB

OCHOBHBIE METOIbI PEILICHUS LENbIX U

JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

14

OCHOBHBIE METO/IbI PEIICHUS LIEIbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

15

MHOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenue MHOTOUIEHa HA MHOTOUJIEH C
octaTtkoMm. Teopema besy

16

17

MHoOrousneHs! ¢ HeIbIMUA
koa¢p¢unuentamu. Teopema Buera

Pemenue cucreM JIMHENHBIX ypaBHEHUN

18

19

20

Pemenne cucreM TMHENHBIX YpAaBHEHUI

Marpuia cucTeMsl JINHEWHBIX YPAaBHEHUM.

Onpenenurens MaTpulpl 2X2, ero
TEOMETPUUYECKHUN CMBICI M CBOWCTBA;
BBIUMCJIEHHE €r0 3HAYCHUS

Onpenenurens MaTpulpl 2X2, ero
TEOMETPUUYECKHUN CMBICI Y CBOWCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS




21

[Ipumenenue onpeaenuTens AJjist perieHus
CHCTEMBbI JINHEHHBIX YPaBHEHUI

22

23

Pemenne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPABHEHUI

Pemmenue nmpukiaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHUI

24

KonTtponsnast padora: "PanmonanbHbie
ypaBHEHHUs U HepaBeHCTBA. CrucTeMsl
JMHENUHBIX ypaBHEHUN"

25

OyHKIMS, CIIOCOObI 3a1aHus (PYHKITIH.
B3anmuo obpatHbie QyHKINH.
Komnosunus ¢pyHknumit

26

27

['paduk QyHkuuu. dnemMeHTapHbIe
npeoOpazoBanus rpadukoB QyHKIUN
OO6nacTb onpeneneHuss 1 MHOKECTBO
3HayeHud pynkuuu. Hynu pyHkuumu.
[TpomexyTKH 3HaK MOCTOSIHCTBA

28

UYErHble 1 HEUETHBIE PYHKITUH.
[lepnoauueckue Gpynkunu. [Ipomexyrku
MOHOTOHHOCTH (DYHKIIMU

29

MakcuMyMbl U MUHUMYMBI (D YHKITHH.
HauOoinsmee 1 HanMeHblliee 3HAUYCHNUE
(GYHKIIMHM Ha IPOMEXKYTKE

30

31

JluneliHasi, KBagpaTU4Has U JpOOHO-
TuHeHas GyHKuun

DJeMeHTapHOe UCCIIeI0BaHuEe U
MOCTPOCHHE TPAPUKOB ITUX PYHKLIUH




DJIeMEHTapHOE UCCIIEIOBAaHUE U

32 .
MOCTpoeHne rpauKoB ATUX PYHKITUN

33 Crenens c 1eJIbIM TTOKa3zareneM. bunom
Herorona

34 Crenens ¢ 1esbIM NIOKa3zareneM. buaom
HeroTona
Crenennast GyHKIHUS C HATYPAJIbHBIM H

35 LeJIbIM ImoKaszareiieM. E€ cBolicTBa U
rpaduk

36 KonTtponsnas padora: "CreneHHas
¢ynkuus. E€ coiicTBa u rpadux"

37 ApudmeTnueckuii KOpeHb HATYpaIbHOM
CTETEeHH U ero CBOMCTBA

38 ApudmeTnueckuii KopeHb HaTypaJbHOU
CTETIeHH U €ro CBOMCTBA

39 [IpeoOpa3oBaHMs YUCIOBBIX BEIPAXKCHHH,
COJICPIKAIINX CTETICHU U KOPHH

40 [TpeoOpa3oBaHUs YHCIOBBIX BBIPAKECHUIA,
COJIepIKalINX CTENEHH U KOPHH

41 [IpeoOpa3oBaHMs YUCIOBBIX BEIPAXKCHHH,
COJIepIKaIINX CTENCHH U KOPHH
WpparmonansHbie ypaBHeHUs. OCHOBHBIE

42 METOTBI PEIICHUS UPPAITUOHATBEHBIX
ypaBHEHUU
Uppannonansueie ypaBHeHHs. OCHOBHBIC

43 METO/IbI PEIICHUS UPPATUOHATEHBIX

ypaBHEHUU




Wppaunonanbuble ypaBHeHUs. OCHOBHbBIE

44 METO/Ibl PEIICHUS HpPAIMOHATBHBIX
ypaBHEHUH

45 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUT
UPPALMOHATIBbHBIX YPABHEHUM

46 PaBHOCHIIBHBIE ITEPEXObI B PEILICHUH
UppaLMOHATIBHBIX YPaBHEHUN

47 PaBHOCHIIBHBIE TEPEXO/IBI B PEIICHUU
UppalMOHATIBHBIX YPaBHEHUN

48 PaBHOCUIIbHBIE TIEPEXO/IBI B PELLICHUU
UPpPaLMOHATIbHBIX YPABHEHUM
CaoticTBa U rpaduK KOpHsI N-Oi CTEHeHH

49 KaK (yHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM IOKa3aTeseM
CgoiicTBa u rpaduk KopHs N-0if cTenenu

50 Kak (yHKIIMHM 0OpaTHOMN CTENEeHH ¢
HaTypaJbHbBIM ITOKa3aTelleM
KonTponbHas pabora: "CsoiicTa u

o1 rpaduk KopHs N-0i1 cTEeneHu.
HppanuonansHele ypaBHeHuU"

59 CrermneHb ¢ pallMOHAIBLHBIM MTOKA3aTeNeM U
€€ CBOICTBA

53 CreneHsp ¢ pallMOHAIBHBIM [10KA3aTEIEM U
€€ CBOICTBA

54 CrerneHb ¢ palluOHAIBLHBIM MTOKA3aTeNeM U
€€ CBOICTBA

55 [ToxazarenbHast pyHKLIMS, €€ CBONWCTBA U

rpaduk




Hcnonb3oBanue rpaduka GyHKIUN A5

56 - 1
pelieHus: ypaBHEHU I
57 Hcnonp3oBanue rpaduka QyHKIHH 115 1
pELICHHS YpaBHEHUI
[ToxazarenbHble ypaBHeHUSI. OCHOBHBIE
58 METO/Ibl PEIICHHSI MTOKA3aTeIbHbIX 1
YpaBHEHUU
[TokazarenbHble ypaBHEeHUSI. OCHOBHBIE
59 METO/IbI PEIICHUs TOKa3aTENbHbBIX 1
YpaBHEHUU
OKa3zaTenbHbIe ypaBHEHUsI. OCHOBHEBIC
II y O
60 METO/IBI PEIICHUS TOKA3aTEIbHBIX 1
YpaBHEHUU
61 Kontponbnas padota: "[lokazarenpHas 1
kuust. [lokazarenbHbIe ypaBHEHUS
YH H y "
62 Jlorapudm uucna. CoiicTBa jJorapudpma 1
63 Jlorapudwm umncna. CBoicTBa jJorapudpma 1
64 Jlorapudwm yucna. CoiicTa norapudpma 1
ECATUYHBIC W HATypPATbHBIE JIOTAPUPMBI
65 V! 1
66 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMBbI 1
67 [IpeoOpazoBanme BBIpaKEHUH, 1
CoJIeprKalIuX Jorapudmbl
68 [IpeoOpazoBanme BBIpaKEHUH, 1
COJIepXKaIIuX JorapudMbl
69 [IpeoOpazoBanue BEIpaKEHUH, 1
CoJIeprKalIuX Jorapudmol
70 Jlorapudmuueckas GhyHKIus, €€ CBOKWCTBA 1

u rpaduk




Jlorapudmuueckas pyHKIus, €€ CBOHCTBA

71
u rpaduk

7 Hcnonp3oBanue rpaduka QyHKIHH 115
peueHusl ypaBHEHU I

73 Hcnonb3oBanue rpaduka GyHKIUN 115
pelieHusi ypaBHEHUM
Jlorapudmuueckre ypaBHEHUS.

74 OCHOBHBIE METO/bI PELICHUS
Jorapu(pMHUUECKUX ypaBHEHHMA
Jlorapudmuueckre ypaBHEHUS.

75 OcCHOBHBIE METO/IbI PELLICHUS
norapu(pMHUECKUX YpaBHEHHMA
Jlorapudmuueckue ypaBHEHUSI.

76 OCHOBHBIEC METO/IBI PEIICHUS
Jorapu(MUUECKUX YpaBHEHUN

77 PaBHOCHIIBHBIE TIEPEXO/IbI B PELICHUN
norapu(pMHUUECKUX ypaBHEHHMA

78 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT
norapu(MUUECKUX YpaBHEHUN
KonTpomnbHnas padora:

79 "Jlorapudmmyeckast pyHKITUS.
Jlorapudmuueckue ypaBHeHHS"

80 Cunyc, KOCUHYC, TAHT€HC M KOTAaHT€HC
YHCIIOBOTO apryMeHTa

81 Cunyc, KOCHHYC, TAHT€HC M KOTAaHTEHC
YHCIIOBOTO apryMeHTa

82 APpKCHHYC, apKKOCHHYC ¥ apKTaHTEHC

YHCIIOBOTO apryMeHTa




ApKCUHYC, apKKOCUHYC U apKTaHI'€HC

83 YHCIIOBOTO apryMeHTa
Tpuronomerpudeckas OKpyKHOCTb,

84 oTpeieIeHue TPUTOHOMETPHUYECKUX
(GyHKIUI YUCIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

85 ompeeIeHUE TPUTOHOMETPUUECKHUX
(GYHKIUH 9UCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE
bopMyIbI

87 OCHOBHBIEC TPUTOHOMETPUIECKHE
bopmybl

88 OCHOBHBIE TPUTOHOMETPUYECKHE
bopMyIbl

89 OCHOBHBIE TPUTOHOMETPUYECKHE
bopMmybl

90 [Ipeo6pa3oBanne TPUrOHOMETPUUECKUX
BBIPAKECHUI

o1 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKECHUI

92 [IpeobpazoBanue TPUTOHOMETPHUUECKUX
BBIPAKECHUI

93 [IpeobpazoBaHre TPUTOHOMETPUIECKUX
BBIPKECHUI

04 Perienne TpUroHOMETPHUUECKUX
yYpaBHEHUN

95 Perienne TpUroHOMETpHUUECKUX

ypaBHEHUI




Pewenne TpuroHOMeTpU4ECKUX

96 .
ypaBHEHUU

97 Pewienne TpuroHOMeTpu4YECKUX
ypaBHEHU I

08 Pemenuie TpUroHOMeTpHUUECKUX
ypaBHEHUH

99 Pemienne TpuroHOMeTpUYECKUX
YpaBHEHUU

100 Pemienne TpuroHOMeTprU4YECKUX
ypaBHEHUI
KonTponbnas pabora:

101 "TpUrOHOMETPHYECKUE BBIPAKECHUS U
TPUTOHOMETPHUYECKHUE ypaBHEHUS"
[TocnenoBaTeIbHOCTH, CLIOCOOBI 3aJaHUS

102 nocJyenoBareabHocTel. Meroz
MaTeMaTUYeCKON HHIYKIIUU
MOHOTOHHBIE ¥ OTPAaHUYCHHEIC

103 MoCJIeI0BaTEIbHOCTH. VicTopus aHanm3a
OECKOHEYHO MaJIbIX

104 Apudmernueckast nporpeccus

105 I'eomerpuueckas nporpeccust

106 beckoneuno yObpIBaroIIasi reoMmeTpruaecKas
nporpeccust

107 Cymma 6ecKOHEYHO yObIBarOIIeH
TE€OMETPHUECKOHN MPOTPECCHH

108 JIMHENHBIN ¥ SKCIOHEHIUAIBHBIN POCT.

Yucio e. CDOpMy'J'Ia CJIOKHBIX TPOLCHTOB




JIMHENHBIN ¥ DKCIOHEHUMAIIBHBIN POCT.

109
Yucno e. DopMyiia CI0KHBIX IPOLIEHTOB
Hcnonp3oBanue nporpeccun 1uist

110 peleHus pealIbHbIX 3aa4 IPUKIIATHOTO
Xapakrepa

111 KonrpomnsHas pabora:
"[locnenoBarelbHOCTH U TIporpeccuu’”

112 HenpepbiBHble GYHKIINU 1 UX CBOWCTBA

113 Touka pa3pbeiBa. ACUMITOTHI TpaduKOB
byHKIII

114 CaotiicTBa (DyHKIMIT HETIPEPHIBHBIX Ha
oTpe3Ke

115 CpoiicTBa (hyHKIMI HETPEPHIBHBIX HA
OTpe3Ke

116 MeTto1 MHTEPBAJIOB JUIsl pEIICHUS
HEPABEHCTB

117 MeTto MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

118 MeTto1 MHTEPBAJIOB JUIsl pEIICHUS
HEPABEHCTB

119 [IpumeHeHne CBOMCTB HEMPEPBIBHBIX
GbyHKIMH 115 perenust 3a1a4

120 [IpumeHeHne CBOMCTB HEMPEPBIBHBIX
GyHKUUN 1715 peleHus 3a1a4

121 [lepBast u BTOpas Mpou3BOIHbIE (PYHKLINU

122 Omnpenenenue, reOMETPUIECKUI CMBICIT

MIPOU3BOAHON




Onpenenenue, GU3NUECKUN CMBICIT

123 N 1
IIPOU3BOTHON

124 YpaBHEeHHE KacaTeabHOU K rpaduxy 1
byHKIIUN

125 YpaBHeHUE KacaTeIbHOU K TpaduKy 1
byHKIUHA

126 [Ipou3BoaHbIE AIIeMEHTAPHBIX (HYHKIUN

127 [TpousBoHBIE IEeMEHTAPHBIX (PYHKINH

128 [IpousBoiHAS CyMMBI, IPOU3BEACHMSI, 1
YaCTHOTO ¥ KOMIO3ULIUU (HYHKITUI

129 [IpousBoiHAS CyMMBI, IPOU3BEACHMSI, 1
YaCTHOTO ¥ KOMITO3HIINA (DYHKITUH

130 [TpousBoHas CYMMBI, TPOU3BEACHNUS, 1
YaCTHOTO ¥ KOMIO3UIIUU (HYHKITUI

131 Kontponbnas padota: "[IponsBognas” 1 1

132 [ToBTOpenue, 06001IEHNE, 1
cucTemarusanus 3HaHuil: "YpapHenus"

133 [ToBTOpenue, 06001IIEHNE, 1
cucreMarusanus 3HaHuil: "OyHkuun"

134 Hroroas koHTpoasHas pabora

135 Wrorosast KoHTpOJbHAS paboTa

136 [ToBTOpEHME, O606III€HIiIe, 1
CUCTEeMAaTH3aIHsI 3HAHHHA

OBIIEE KOJIMYECTBO YACOB I1O 136 10

I[MTPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

[IprumeHeHnue nporu3BOJHON K
UCCIIeIOBaHMIO (GYHKIIMI Ha
MOHOTOHHOCTB ¥ IKCTPEMYMBbI

[IpumeHeHne MPOU3BOTHON K

UCCIIeIOBaHMIO (GYHKIIMI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoaunuecTBO 4acoB

KoHnTpoJbHbIE

Bcero
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne npou3BOIHON K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

[IprMeHeHne nNpon3BOIHON K
MCCIIeI0BaHMIO (QYHKIIMI Ha
MOHOTOHHOCTb ¥ IKCTPEMYMBI
IIpuMeHeHne MpOU3BOIHON K
MCCIIeI0BaHUIO (DYHKIIMI Ha
MOHOTOHHOCTB ¥ JKCTPEMYMBI
IIpuMeHeHne Nponu3BOIHON K
UCCIIeIOBaHMIO (PYHKIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

Haxoxnenne HanOoOJIbIIErO 1

HaMMCHBIICTO 3HAYCHU A HerepLIBHOﬁ

(GyHKLIUHU Ha OTpe3Ke




Haxoxnenue HanbonbLIero u
HAUMEHBIIIETO 3HAUYCHUS HEIPEPBIBHOM
(GYHKITMM Ha OTPE3Ke

Haxoxnenue HanuOoJIbIIErO U
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOM
(GyHKIMHU Ha OTpe3Ke

10

11

12

Haxoxnenune HanOobIIero u
HaVMEHBIIIETO 3HAYEHUS HENIPEPBIBHOM
(GyHKINU Ha OTpE3Ke

Haxoxnenune HanOobIIero u
HaMMEHBIIETO 3HAUYCHUSI HEITPEPHIBHOM
(GYHKIIMH Ha OTpE3Ke

Haxoxnenune HanOobIIero u
HaMMEHBIIETO 3HAUYCHUSI HEITPEPBIBHOM
(GyHKLIUU Ha OTpe3Ke

13

[Ipumenenre npou3BOIHOM IS
HAXOXJICHUS HAWJTYUIIIErO PEIICHUS B
MPUKIIAJHBIX 3a/1a4ax

14

15

16

[Ipumenenre npou3BOIHOM IS
HAXOXJICHUS HAWJTYUIIIEro PEIICHUS B
MPUKJIAHBIX 33/1a4ax

[Ipumenenre npou3BOIHOM IS
ONIPEAEIIEHUS CKOPOCTH U YCKOPEHUS
mporiecca, 3a1aHHOT0 POPMYIION HUITH
rpaduxom

[IpumeneHnre npou3BOIHON IS
ONPEAEIEHUS CKOPOCTU U YCKOPEHUS




npoiecca, 3aJaHHOro (OPMYJION HITH

rpagpukoM

17 Kommozuius ¢pyHKImi

18 Kommozurust ¢hyHKImii

19 Komnosunus ¢pyHkuumit

20 ['eomeTpuyeckue 0Opas3bl ypaBHEHUI Ha
KOOPJMHATHOM TIIOCKOCTU

21 I'eomerprueckue oO6pa3bl ypaBHEHHI Ha
KOOPAMHATHOM IIOCKOCTH

29 KoHnTtposnbHas padora: "UcciaenoBanue
(GYHKIMH C TOMOIIBIO MTPOU3BOTHON"

93 [TepBooOpazHas, OCHOBHOE CBOHCTBO
epBOOOPa3HBIX
[TepBooOpa3Hbie FIeMEHTAPHBIX

24 ¢yukuuil. [IpaBuna HaxoXAEHUS
epBOOOPA3HBIX
[TepBooOpa3Hbie FIeMEHTAPHBIX

25 dbynakuumii. [TpaBuna HaxoxXaEHUS
epBOOOPA3HBIX

26 Wurerpai. I'eoMeTpru4eCKuil CMBICI
WHTETpaa

97 Brruncnenue onpeneia€HHOro nHTerpana
o popmyne Herotona-JlelioHuma

28 Brruucnenue onpenenéHHoro HHTerpana
no popmyne Herotona-Jleltonuma

29 [Ipumenenne naTErpaNa 1is

HAXO0XJICHUS TUIOIIaIel TUIOCKUX QHUTYp




[IpumeHenue uHTETpaNa s

30 HaxXO0XJIeHUs 00bEMOB reOMETPHICCKUX
Tenl

31 [Tpumeps! pemennii muddepeHaITbHbIX
ypaBHEHU U

39 [Tpumepsl pemennii nuddepeHIuaTbHbIX
ypaBHEHUH
MartemaTtnueckoe MOJEIUPOBAHKE

33 peaNbHBIX MPOIIECCOB C IMTOMOIIBIO
muddepeHIMaTbHBIX YpaBHEHUI

34 KonTponsHas padora: "[lepBoobpazHast u
uHTerpan”

35 Tpuronomerpuueckue GyHKINH, UX
CBOICcTBa U rpadUKu

36 Tpuronomerpuueckue GyHKIHH, UX
CBOICTBa U TpaduKH

37 TpuronomeTpudeckue QyHKITHH, UX
CBOICcTBa U rpadUKu

38 Tpuronomerpuueckue GyHKIHH, UX
CBOICcTBa U rpaduKu

39 Tpuronomerpuyeckue GyHKIIMH, UX
CBOICTBa U TpadUuKu
OT160p KOpHEH TPUTOHOMETPUUECKHUX

40 YpaBHEHUH C TOMOIIIBIO
TPUTOHOMETPHUIECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUIECKHUX

41 YPaBHEHUH C IOMOIIBIO

TPUTOHOMETPUYECKON OKPYKHOCTH




OT100p KOpHEH TPUTOHOMETPUYECKHIX

42 YpaBHEHUH C TTIOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUYECKHIX

43 YpaBHEHUH C TOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

44 Pemienue TpuroHoMeTpHUYECKUX
HEPaBEHCTB

45 Penienue TpUroHoMeTprUUECKUX
HEPaBEHCTB

16 Pemienne TpuroHOMeTpUYECKUX
HEPaBEHCTB

47 Penienue TpUroHoMeTprUUECKUX
HEPaBEHCTB
Konrponsnas pabora: "I'paduku

48 TPUTOHOMETPUUYECKUX (YHKLUH.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIEC METO/IbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIEC METO/IBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI pEILICHUS
MOKa3aTeIbHbIX HEPAaBEHCTB

59 OCHOBHBIEC METO/IBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI pEILICHUS

norapu(MUIECKIX HEPABEHCTB




OCHOBHBIC MCTOJbI pCHICHUSA

>4 Jorapu(pMUUECKUX HEPABEHCTB
55 OcHOBHBIE METO/IbI PELLICHUS
norapupMHUECKUX HEPABEHCTB
56 OcHOBHBIE METOIbI PELICHUS
Jorapu(pMUUECKUX HEPABEHCTB
57 OcCHOBHBIE METO/IbI PELLICHUS
UPpALMOHATILHBIX HEPABEHCTB
58 OcCHOBHBIE METO/IbI PELLICHUS
UppaLMOHAJIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI pELICHUS
UPpalMOHATIFHBIX HEPABEHCTB
60 OcCHOBHBIE METO/IbI PELLICHUS
UpPpaLMOHATIbHBIX HEPABEHCTB
61 I'padmuueckue metozs! penieHus
UPpalMOHATIbHBIX YPAaBHEHUM
62 I'paduueckue MeTObI perIeHus
MPPALMOHATIBHBIX YPAaBHEHUN
63 I'padmuueckue metos! peneHus
IIOKa3aTeJIbHBIX YPaBHEHHUI
64 I'paduueckue MeTo bl pereHus
MOKa3aTeIbHbIX HEPABEHCTB
65 I'paduueckue MeTo bl peneHNs
norapupMHUECKUX YpaBHEHHMA
66 ['padmyeckue METOABI peLIeHHs
norapu(MUIECKIX HEPABEHCTB
67 I'paduueckue MeTo bl pereHus

Jorapu(pMUUECKUX HEPABEHCTB




68

I'paduueckue MeTo Bl pemieHus
MOKa3aTeNbHbBIX U JOrapuOMUUECKUX
ypaBHEHUH

69

I'paduueckue MeToBI pemeHus
MOKA3aTeNbHBIX U JOrapu(PMUIECKUX
ypaBHEHUI

70

71

72

['padmyeckue METOABI peLIeHHs
MIOKa3aTeIbHBIX U JIOTapU(MUIECKUX
HEPaBEHCTB

['padmyeckue METOABI peLIeHHS
MOKA3aTeNbHBIX U JTOTapu(OMUYECKUX
HEPABEHCTB

KonTponbhas pabora:
"UppanuoHanbpHble, TOKa3aTeIbHbIC U
norapudmuueckre HepaBeHCcTBa"

73

KommnekcHeie yncna. AnreOpanueckas u
TpUTOHOMETpHUEcKas (HOpPMBI 3aITUCH
KOMILJIEKCHOT'O YHCIIa

74

75

76

KommnekcHeie yncna. AnreOpanueckas u
TpUTOHOMETpHUEecKas (HOPMBI 3aITUCH
KOMIUIEKCHOTO YHCIIa

Apudmernueckre onepanuu ¢
KOMILJIEKCHBIMHU YUCIIAMH
Apudmernueckre onepanum ¢
KOMILJIEKCHBIMHU YUCIIAMH

77

N300pakeHne KOMIUJIEKCHBIX YHCeT Ha
KOOPJAWHATHOM IIOCKOCTH




N3o0paxeHue KOMILJIEKCHBIX YHUCEN Ha

8 KOOPJMHATHOM IIIOCKOCTH

79 ®opmyna Myaspa. KopHu N-oii crenexnu
13 KOMIUIEKCHOTO YHCIia

80 ®opmyna Myaspa. KopHu N-oii cTenenun
U3 KOMIUIEKCHOTO YHClIa
[IpumeHeHHEe KOMITICKCHBIX YHCEIT JISI

81 penieHus GU3NIECKUX ¥ TE€OMETPUUSCKHUX
3a1a4y

82 KonTtponpHas pabdora: "KomruiekcHbie
yucna"

83 HarypanbHble u nensie yrcna

84 Harypanbhble u emnsle yucna

85 [TpumeHeHre TPU3HAKOB IETUMOCTH
IEJTBIX YUCEeIT

86 [TpuMmeHeHre MpU3HAKOB IETUMOCTH
ENBIX YUCell

87 [IpumeHeHre TPU3HAKOB JICTUMOCTH
nenbix yncen: HOJ[ m HOK

88 [TpuMmeHeHre TPU3HAKOB IETUMOCTH
nenbix yncen: HOJ[ u HOK

89 [IpumeHeHne MPU3HAKOB AETUMOCTH
EJBIX YUCEI: OCTATKH MO0 MOIYITIO

90 [TprMeHeHre TPU3HAKOB JICTTHMOCTH
HEJIBIX YHCEJI: OCTATKH 110 MOJIYITIO
[IpumeHeHne MPU3HAKOB AETUMOCTH

91 HENBIX YUCEIl: anroput™ EBkuma s

PEIICHHMA 3a4a4 B LCJIbIX YHUCIaX




92

KonTtponpHas padora: "Teopus menbix
yucen"

93

94

95

CucreMa 1 COBOKYITHOCTb ypaBHEHUI.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEACTBUSA

Cucrema 1 COBOKYITHOCTh YPaBHEHUU.
PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBbI-
CJIEJICTBUS

OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U

COBOKYITHOCTEH paliMOHaJIbHBIX
YpaBHEHUU

96

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH MPPALMOHATIbHBIX
YpaBHEHUU

97

OcHOBHBIE MCTOABI pCICHUA CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHUH

98

99

100

OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHUI

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH JIorapu(pMUIecKux
yYpaBHEHUN

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH JIorapu(pMUIecKux
yYpaBHEHUN

101

IIpuMeHeHne cuCTeM K pEeIEeHUIO
MaTEeMaTHYECKUX 3a7a4 U 3a7a4 U3




pa3nuyHbIX 00JacTell HAyKH U peabHOM
JKU3HU, MTHTEPIIPETaLus IOJy4YEeHHBIX
pE3yJIbTaTOB

102

[IpuMeHeHne cUCTEM K PEILECHUIO
MaTeMaTUYeCKMX 3a/1a4 U 3aJ1a4 u3
pa3nuyHbIX 007acTeil HAyKH U pealbHOM
JKU3HU, MTHTEPIIPETaLus I0Jy4YEeHHBIX
pE3yJIbTaTOB

103

[IprMeHeHrne HEpAaBEHCTB K PELICHUIO
MaTEeMaTUYeCKUX 3a/1a4 U 3a]1a4 U3
pa3IUYHbIX 00JaCTe HayKH U pealibHOMN
JKU3HU, UHTEPIIPETaLs OJy4YEHHBIX
pE3yJIbTaTOB

104

KonTpoabHas padora: "Cucremsl
palMOHANBHBIX, HPPAIIHOHATBHBIX
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
ypaBHeHHH"

105

106

107

PanuonaneHbIE ypaBHEHHUS C
rapameTpamu

PannonanbHbIe HEpaBEHCTBA C
napameTpamu

PanronaneHbIE CUCTEMBI € TapaMeTpamMu

108

109

WppanuonansHble ypaBHEHUS,
HEpaBEeHCTBA C MapaMeTpaMu

HppannoHnaibHble CUCTEMBI C
napameTpamu

110

[TokazarenbHbIe ypaBHEHHSI, HEPABEHCTBA
C mapameTpaMu




111

[loka3zarenbHble CUCTEMBI C IApAMETPAMU

112

113

Jlorapudmuueckue ypaBHEHUs,
HEpaBEHCTBA C MMapaMeTpaMu

Jlorapudmuueckre CUCTEMBI C
napaMeTpamu

114

TpUroHOMETPUYECKUE YPABHEHHUS C
rapameTpamu

115

116

TpuronomeTpuyeckrue HepaBeHCTBA C
napaMmerpamu

TpuroHoMeTpUYECKHUEe CUCTEMBI C
napaMeTpamu

117

ITocTpoenue u uccinegoBaHue
MaTeMaTUYECKUX MOJENIEN peaIbHbIX
CUTyalMi C IOMOUIbIO YPABHEHUH C
napaMeTpamu

118

IToctpoenune u ucciegoBaHue
MaTEMaTUYECKUX MOJENIEN peabHbIX
CUTYallHil C TOMOIIBIO CUCTEM
YPaBHEHUH ¢ ITapamMeTpamMmu

119

ITocTpoenune u ucciegoBaHue
MaTEMaTUYECKNX MOJENIEH peanbHbIX
CUTYallHil C TOMOIIBIO CUCTEM
YPaBHEHUH ¢ TapamMeTpamMu

120

121

KonTtponbHas pabdora: "3anaun ¢
napameTpamu”

[ToBTOpenue, 060061IeHNE,
cucTemMarusanus 3HaHuil: "YpaBHeHus"




122

[ToBTOpeHnue, 06001ICHNE,
cucTtemaTu3anus 3Hanuil: "YpaBHenus"

123

124

125

[ToBTOpeHnue, 06001ICHNE,
cUCTeMaTH3alysl 3HaHUH: "Y paBHEHUS.
Cucremsl ypaBHeHHUN"

[ToBTOpEeHmE, 0600IICHUE,
cucrtemaTtusanus 3Hanuil: "HepaBencrna"

[ToBTOpEHHE, 0000IICHHE,
cucrtemaTusanus 3Hanuii: "HepaBencrna"

126

127

128

[ToBTOpenue, 06001ICHNE,
cucreMaruzaius 3Hanuii: "HepaBencrpa"

[ToBTOpEHHE, 0000IICHUE,
cucremaTtusanus 3Hanuii: "IIpousBoaHas
u e€ npumeHeHue"

[ToBTOpenue, 06001IIEHNE,

cucremarusanus 3HaHuii: "IIponsBogHas
U €€ npuMeHeHue"

129

[ToBTOpenue, o6odIIEHNE,
cucremarusanus 3HaHui: "IlponsBogHas
U €€ npuMeHeHue"

130

[ToBTOpenwme, 0600MIEHNE,
cucreMarusanus 3HaHuii: "MHTerpan n
€ro npuMeHexue"

131

132

[ToBTOpenue, 060061IeHNE,
cucreMaru3anus 3HaHui: "OyHKkuun"

[ToBTOpenue, 060061IeHNE,
cucreMarusanus 3HaHui: "OyHkuun"




133 [ToBTOpeHnue, 06001ICHNE, 1
cucremaTusanus 3Hanuil: "Oynkuun"

134 Wrorosas KoHTpoJbHAS paboTa

135 HroroBast koHTpoIbHAs paboTa

136 [ToBTOpeHwme, 0606LueHI/UIe, 1
cHUCTeMaTu3alysl 3HAHUI

BHIEE KOJIMYECTBO HACOB I1
OBII] (0) CTBO HACOB IIO 136 10

I[TPOTPAMME




YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1. Komsirun FO. M., TkauéBa M. B., [llabyuun M. U. u np. Anrebpa 1 Hauana
MaTemaTHueckoro aHanuza. 10 kinacc. ba3oBbiii u yriyOonéHHbINA ypOBHU
2. Konsrun FO. M., Tkauésa M. B., [llabynun M. U. u np. Anrebpa u Hadana
MareMaThyeckoro ananuza. 11 kimacc. ba3zoBelil 1 yriyOJ€HHBII YPOBHU

METOAUYECKHUE MATEPHUAJIBI IUVISA YYUTEJIA

1 a6ynun M. 1., Tkauéa M. B., ®énoposa H. E. u ap. Anrebpa u nHauana
MareMaTudeckoro ananusa. Jlunakruaeckue matepuansl. 10 kmacc.

2. TkauéBa M. B., ®énoposa H. E. Anrebpa u Hayasila MaTeMaTU4ECKOTO
ananu3a. Tematuueckue Tecthl. 10 kiacc. ba3oBslii u yriyOnEéHHBIN YPOBHU
3. [lTabynun M. ., Tkauéra M. B., ®&noposa H. E. u ap. Anredpa u Hauana
MAaTEMATUYECKOTO aHaIn3a. Junaktuyeckue Marepuansl. 1 1kmnacc.

4. TkauéBa M. B. AnreOpa 1 Hayana MaTeMaTHYECKOTO aHAJIN3A.
Tematuueckue Tecthl. 11 kimacc. ba3zoBelil v yriyOn€HHBIN YPOBHU

5. ®énopona H. E., Tkauéa M. B. Anrebpa u Hayasia MaTeMaTu4eCKOro
aHanuza. Metonnueckue pekomenaanuu. 10 kmacc

6. ®énopora H. E., Tkauéa M. B. Anrebpa u Hauasia MaTeMaTU4eCKOro
aHanuza. Metonnueckue pekomenaanuu. 11 kmacc

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HMHTEPHET

1. http :// www . edu . ru
2. https://ege.sdamgia.ru
3. https://resh.edu.ru
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