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INOACHUTEJIBHASA 3AIIMCKA

Y4aeOHsblii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIIACTCA
OJHUM M3 HauOoJiee 3HAUMMBIX B IPOrpaMMe€ CpeJHEro o0Iero oOpa3oBaHMs,
IOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIEUYMBAET MHCTPYMEHTAIBHYIO 0a3y Iuisl
U3YyYEHHUs BCEX €CTECTBEHHO-HAYUYHBIX KYpCOB, a C JIpyroi CTOPOHBI, (hOpMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOYyYaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIST OCBOCHUS MHGOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUU, CIIOBECHOCTU U JPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro Kypca oOydaromuecs OBIIAJI€BalOT
YHHUBEPCAJIbHBIM S3BIKOM COBPEMEHHOH HaykH, KoTopas (OpMyIHpyeT CBOU
JTOCTHXKEHHSI B MaTEMaTUYECKOI hopMe.

VY4eOHblll Kypc ainreOpsl U Hadajdl MaTeMaTUYeCKOI'0 aHaJM3a 3aKJaJlbIBaeT
OCHOBY [l YCHEIIHOTO OBJAJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEHJICHUIUH Pa3BUTUSI SKOHOMHUKHU U OOLIECTBEHHOMN KU3HHU,
MO3BOJIIET OPHUEHTUPOBATHCS B COBPEMEHHBIX LHU(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BATh UX IS JalbHEHIIEro oOpa3oBaHUS U B
MOBCEIHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKIMSMHU ainreOpbl M MaTeMaTHMUECKOro aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTb, JOKa3bIBAThb
YTBEPKJIECHHSI ¢ TIOMOILIBIO MHIAYKLUHUN U PacCyXAarTh JEAYKTHUBHO, HCIIOJIb30BaTh
0000IlIEHHEe W KOHKPETH3allhi0, a0CTparupoBaHUE M aHAIOTUI0, (OPMHUPYET
KpEaTUBHOE U KPUTUUECKOE MBILUICHHE.

B xone uzyuyenus yueOHOro kypca «Ainrebpa u Hadaja MaTeMaTHYE€CKOTO
aHalin3a» 00ydYaroIIuecs IMOJTy4aroT HOBBIM OMNBIT PEIICHUs NMPUKIAJHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEeaJbHbIX CUTYAllUH,
WHTEPHPETAllMd  TIOJYYCHHBIX  PEHIeHWH, 3HAKOMSTCA C  [pUMepamu
MaTE€MaTUYeCKUX 3aKOHOMEPHOCTEW B TMPUPOJIE, HAYKE U HCKYCCTBE, C
BBLAAIOIIMMUCS MaTEMaTUYECKUMH OTKPBITUSIMU U UX aBTOPaMH.

VY4eOHblii Kypc 00danaeT 3HAYMTEIbHBIM BOCIUTATENIbHBIM IOTEHIIHAJIOM,
KOTOpPBI peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOUIUMN
(GOpMHPOBAHUIO HAYYHOI'O MHUPOBO33PEHMS, TaK M dYepe3 crneuuduxky ydeOHOi
NEeSTENIbHOCTH, TpeOyIoleld MPOJOJKUTENbHON  KOHIEHTpAallMd BHHUMAHUA,
CaMOCTOATEIBHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 3a MTOJIyYEHHBINA pe3yJIbTaT.

B ocHoBe MeToauku 00yueHus anredpe 1 HauajiaM MaTeMaTH4YeCKOro aHalln3a
JIKUT IEATEIbHOCTHBIA MPUHIUI OOyUEHHUS.

B ctpykType yuebHoro kypca «Anredpa 1 Hauajga MaTEMaTHUECKOT O aHAIU3a
BBIJICJICHBl  CIIEAYIOIINE COACPKATEIbHO-METOAUYECKME JIMHUKM: «Yucna u
BbruncieHus», «OyHkuun u rpadpukm», «YpaBHEHUS U HepaBeHCTBa», «Hauama
MaTeMaTU4ecKoro aHanusa», «MHoxkecTBa M Joruka». Bce OCHOBHBIE



COJIEPKAaTEIbHO-METOUUECKHE JIMHUA HW3Yy4YaloTCsd Ha MPOTSHDKEHUHU JBYX JIET
oOyueHusl Ha YpOBHE CpEIHET0 00I1Iero 00pa3oBaHusl, €CTECTBEHHO JOMOIHSIS IPYyT
Jpyra ¥ MOCTENEHHO HACHIIAsICh HOBBIMHM TEMAMHM U pazaenamu. JJaHHbI yueOHbIN
KypC SBJSIETCS WHTETPATHBHBIM, IMOCKOJIbKY OOBEIUHSAET B cebe coaep:KaHue
HECKOJBKMX MaTeMAaTUYECKUX IUCUUILUIMH, TaKUX Kak anaredpa, TPUTOHOMETPHS,
MaTeMaTHYECKUN aHaIn3, TEOPHUsl MHOKECTB, MaTeMaTHueckas Jioruka u apyrue. [1o
Mepe TOTO Kak 00ydJaromuecs OBJaJeBaloT BCE Oosee MUPOKUM MaTeMaTHIECKUM
anmapaToM, y HUX IMOCJIEI0BATEIbHO (POPMUPYETCS U COBEPIIEHCTBYETCS YMEHUE
CTPOUTh MATEMAaTUYECKYI0 MOJENIb PEAIbHOW CHUTYyallMd, MPUMEHATHh 3HaHUS,
MOJIyYCHHBIE TPU M3YYEHHH YYEOHOro Kypca, JJIg PEHIeHUs CaMOCTOATEIHHO
chopMyITUPOBAHHON MaTeMaTUYECKOW 3a/a4yd, a 3aTeM HMHTEPIPETUPOBATH CBOM
OTBET.

CopnepxxarenpHo-MeToIM4ecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(bopMUpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOT0 00111er0o 00pa3oBanus. Ha ypoBHe cpeHero ooiiero
oOpa3zoBaHusl 0co0O€ BHUMaHue  yAensieTcss  (POPMUPOBAHUIO  HABBIKOB
palMoHATbHBIX BBIUMCICHUN, BKJIIOYAIOMINUX B CeOS MCIOIB30BAHUE Pa3IMUHBIX
dopM 3amucu 4yMcia, YMEHUE JeJaTh NPUKUJKY, BBINOJHATH MPUOIMKEHHBIE
BBIUMCJICHUSI, OLIEHUBATh YHUCIIOBbIE BbIpAaXKEHHs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYaromIMMCsl MHOXKECTBAa HATYypalbHBIX, IENbIX,
palMioHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyYecKue 3aJaud M OIepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJIbIX YHCEN, OCOOble CBOMCTBa
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCEN, apu(METHIECKHUE OMEpalny, a TaKKe
U3BJICYCHUE KOPHSA HATYpabHOW CTETIEHH Ha MHOXKECTBE KOMITJIEKCHBIX YHUCEIL.
bnarogapsi mocienoBaTenbHOMY pPacCIIMPEHUIO Kpyra HCIHOJB3YEMBIX 4YHCEN U
3HaKOMCTBY C BO3MOKHOCTSMHM MX MPUMEHEHUS ISl PEICHUs] pa3IUYHbIX 3ajad
dbopMupyeTcsl TpeACTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MUpa, IMIMPOKO HCIOJB3YIOTCA 0000IIeHue M
KOHKPETH3AIHS.

Jluaust «YpaBHEHHMSI M HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHHUs, MOCKOJIBbKY B KaXKJIOM
pasaene IIporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pesynbraTte oOydaromuecs OBIAJAEBAIOT PA3IUYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HPPAIMOHAIbHBIX, IOKAa3aTEeNbHbIX, JOTapUPMUUECKHX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
colepkammx mnapametpol. [lodydeHHbIE yMEHHS IIHMPOKO HCHOJB3YIOTCS MpH
UCCJENOBAaHUM (DYHKIMI C TTOMOIIBIO MPOU3BOAHON, MPU PEIICHUH MPUKIATHBIX



3a7a4 W 3a7]a4 Ha HaXOXKJEHUE HAaWOOJBIINX U HAUMEHBIINX 3HAYCHUH () YHKIIHUH.
JlannHast copepkarenbHasi TMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMOJHATH  pacuéTel 1o  (Qopmymnam, mpeoOpa3oBaHus  PpalMOHAIBHBIX,
VUPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAKCHMM, a TaKXKe BBIPAXKECHUH,
COJEpKaIlMX CTENEHU U JiorapupMmel. bmaronaps u3ydeHuro anreOpanyeckoro
MaTepuasa IpOUCXOANT JajbHeIIee pa3BUTHE alTOPUTMUYECKOTO U aOCTPAKTHOTO
MBIIUICHUST 00yJarommxcsi, GOpMUPYIOTCS HaBBIKU JEAYKTUBHBIX PacCyXICHUH,
paboThl C CHUMBOJBHBIMU (OpMaMu, IMpPEACTABICHUS 3aKOHOMEPHOCTEH U
3aBHCHMOCTEH B BUJIE paBEHCTB U HEPABEHCTB. AnreOpa npeiaraeT 3pPpexkTuBHbIE
WHCTPYMEHTHI JUISl PELICHUS MPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3ajady,
HaIJISTHO IGMOHCTPUPYET CBOM BO3ZMOXHOCTH KaK A3bIKa HAYKH.

CopepxarenpHo-MeToquueckass JMHUA «DyHKIMM U TpaQuKu» TECHO
nepernseTaeTcs ¢ APYyTMMH JIMHUSMU Y4e0HOro Kypca, MOCKOJbKY B KaKOM-TO
CMBICIIE 33JaET MOCIIEI0BATEIBbHOCTh U3YUEHHUS MaTepuaia. M3ydeHue CTerneHHoH,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMI, UX CBOMCTB
U rpaMKoOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IPEIMETOB U PEANbHOW MU3HHU TECHO CBSA3aHO KaK C MATEMAaTUYECKUM aHaJIU30M,
TaKk U C pEHIeHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIoe BHUMAaHHE
ynensiercs: (pOpMHpPOBAHUIO YMEHUS BbIpakaTh (pOpMyJaMU 3aBUCUMOCTU MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBAaTh MOJYyYEHHbIE (PYHKIUU, CTPOUTH UX
rpaduku. Matepuain 3Toil copepkaTeaIbHON JIMHUM HAIlEJIeH Ha Pa3BUTHE YMEHUN U
HABBIKOB, II03BOJIAIOIIMX BBIPAXKaTh 3aBUCUMOCTH MEXAY BEJIMUMHAMH B Pa3IUYHON
dbopme: aHaTUTHYECKOM, TpadudecKkoi U ciioBecHOW. Ero n3ydenne crocoOCTByeT
Pa3BUTHIO AJITOPUTMHYECKOTO MBINIJICHUSI, CIIOCOOHOCTH K OOOOIICHUI0 U
KOHKPETU3AIMH, UCIOJIb30BAHUIO aHATIOTHH.

CopnepxarenpHast JuHug «Hauana MareMaTHyeckoro aHaius3ay IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPYyTI KaK MAaT€MAaTHYECKHUX, TaAK W MPHUKJIAJHBIX 3a]ad,
JOCTYMHBIX OOYYaIOIIUMCS, TaK KaK y HUX MOSBISIETCS BO3MOXXHOCTh CTPOUTH
rpa@uKy  CIOXHBIX (YHKLIMMA, OMpEeAeNsiTh HMX HauOOJbIIHNE W HAaUMEHbIIUE
3HAUEHHUS, BBIYUCIATH MIIOManun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHHsl TipolieccoB. JlaHHasi cojlep)kareiibHasl JIMHHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH IIOCTPOEHUSI MaTeMaTUYECKUX MOJENEH peajJbHbIX CHUTYyalWu,
MO3BOJISIET HAXOIUTh HAMJTyYIlIEe PEIEHUE B IPUKJIAIHBIX, B TOM YHCIIE COLUATBHO-
HKOHOMHUYECKHUX, 3a/Jadyax. 3HAKOMCTBO C OCHOBaMH MaTE€MaTHYECKOTO aHajn3a
CIIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (hOPMAJILHO-JIOTUYECKOTO U KPEaTUBHOTO
MBILUICHUS, (POPMHUPOBAHUIO YMEHHI pacro3HaBaTh IMPOSBICHUS 3aKOHOB
MaTeMaTHKU B HayKe, TEXHUKE U HCKyccTBe. O0yyaronuecs y3HaroT O BBIJAIOLINXCS
pe3ynbpTaTax, MOJIYYEHHBIX B XOJ€ pPa3BUTHS MaTeMaTHKU Kak HaykKd, U 00 HX
aBTOpAXx.



CopeprkarenbHO-METOIMYECKast TUHUS «MHOXKECTBa M JIOTMKa» BKIIIOYAET B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MAaTeMaTHYEeCKOW JIOTUKH. TeopeTHKO-
MHO>KECTBEHHBIC MPECTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIPHOM MaTEeMAaTHKH!
W TIpeUIaraloT HanOoJiee YHUBEPCAJIbHBIM SI3bIK, OOBEIUHSIOIMIMA BCE Pa3iCIibl
MaTeMaTUKH H e¢ NPWIOKCHUH, OHM CBS3BIBAIOT Pa3HbIC MaTeMaTHYCCKUC
JTUCIUIUIMHBI W WX TPWIOKEHUs B efauHoe 1enoe. [lodTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YaroIeMycs IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMCHHOM MaTEMAaTHUKH W HCIIOJIb30BaTh €TI0 JIJIS BBIPAKCHHUS CBOMX MBICJICH.
JIpyruM BaKHBIM TPU3HAKOM MaTEMaTUKM KaK HayKH CJACAyeT IPU3HATH
CBOMCTBEHHYIO €H CTpOTOCTh OOOCHOBAaHWH M CJICJOBAHHME ONPEACIEHHBIM
mpaBujaM  TOCTPOCHHSI  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  DJEMEHTaMHU
MaTEMaTUYECKONH JIOTHKH CIOCOOCTBYET pa3BUTHIO JIOTHUECKOTO MBIIIICHUS
00y4JaronMxcs, MO3BOJISIET UM CTPOUTH CBOM PACCYKJIEHUS HAa OCHOBE JIOTMYECKHUX
npaBuil, GOPMUPYET HABBIKM KPUTHUECKOTO MBIIICHHS.

B yueObHOM Kkypce «AnreOpa W Hadajga MaTEMaTHYCCKOTO aHAIHM3a»
MIPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITHUPOBAHUS, KOTOPHIE MPHU3BAaHbBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TOCTPOCHUSI MOJIENEH pealbHBIX
CUTyallui, WCCIEAOBAHMS O3TUX MOJIeNIeH C TOMOIIBIO afmapara ajiredopbl u
MaTEMaTUYECKOT0 aHalin3a, WHTEPIPETAIMH TMOJYyYEHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KOK/IBIN M3 Pa3/eioB MPOTPaMMEI, ITOCKOJBKY BECh MaTepral
y4eOHOTO Kypca IIMPOKO HCIONB3YETCs I PEelIeHUs MPUKIAAHBIX 3amad. [lpu
pPEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  OOydaroniuecss  pa3BHBAIOT
HAOJIOMATEIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTe ©  KOHKPETHU3MPOBATH  IMPOOJIEMY.
JlesTenpHOCTh MO (OPMHUPOBAHHWIO HABBIKOB PEIICHHUS TNPHUKIAAHBIX 3a7ad
OpraHU3yeTCs B MPOIIeCcCe U3yUeHUs BCeX TeM yueOHOTO Kypca «AnreOpa 1 Hadasa
MaTEeMaTUYECKOTO aHATTU3a.

Ha wu3yuenune yueOHOTO Kypca «AnreOpa MW Hadajla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yuciia ¥ BBIYHCIEHHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCATUYHBIC JPOOH, IPOIICHTHI,
OcecKkOHEUHbIEe TNepuoanyeckue npodu. [lpuMeHeHue apoOe W MPOLEHTOB IS
pelIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIUUHbIX OTpaciei 3HaHUM U PeabHOM )KU3HMU.

JlelictBuTenpHble yucia. PanuoHanbHbIE W UPpPALMOHAIBHBIE YHCIA.
Apudmernueckre  omepanuy ¢ JCUCTBUTEIBHBIMA  4YHCIaMd.  MoOyiib
JEeWCTBUTEILHOTO YHCIIa B €ro cBoicTBa. [IpubmmkéHHBIC BBIYMCICHUS, TTPaBHUIIa
OKpYTJICHUS, MPUKHUJKA U OLICHKA PE3yJIbTaTa BHIYUCICHUMN.

Crenenp C 1enbIM  HokazareneMmM. buHoMm Hprotona. HMcnosib3oBaHue
noAXosAIEeH (GOpMBbI 3aMMUCH JEHCTBUTEIBHBIX YUCEIT I PEIICHUS TPAKTUYECKUX
3a/1a4 ¥ NPEJCTaBICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH U €T0 CBOMCTRA.

CreneHb ¢ panMOHaJIBLHBIM IOKa3aTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa gnorapupma. JleciTuuHble W HATypaJIbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT'€HC YKCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIIBHBIC YpaBHEHHUS M YpaBHEHHs-CIeACTBUA. HepaBeHCTBO,
pellIeHUE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EJIBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPaBEHCTB. MHOTOWIeHb OT OJHOW TepeMeHHOM. JleneHue MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3zy. MHOrousieHb!I ¢ 11e1bIMU KO3 PUIIUEHTaMU.
Teopema Buera.

[TpeoOpazoBaHMs YHCIIOBBIX BEIPAXKCHUM, COACPIKAIIMX CTCIICHU M KOPHHU.

WppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI pelieHust
UppalMoHaIbHBIX YPaBHCHUIA.

[TokazarenbHble ypaBHEHHs. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHbIX

YPaBHCHUM.

[IpeoOpa3zoBaHue BhIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.

Jlorapudpmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI peuieHus
Jgorapu(pMUUECKUX YPAaBHEHU.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE bopmybl. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellIeHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemienne cucreM JIMHEMHBIX YypaBHEHHMW. Marpuua CucTeMbl JIMHEHHBIX
ypaBHeHU. OnpenenuTens MaTPUILbI 2 X2, €ro TEOMETPUYECKUM CMBICT U CBOMCTBA,
BBIYMCIICHHE €r0 3HAYEHUs, MPUMEHEHHE OIPEACIIUTENS UIsl PEIIECHUS CHCTEMBbI
JVHEWHBIX ypaBHEHMI. PelleHne NpUKIAagHBIX 3aJad C I[OMOLIBID CHUCTEMBI
JMHEWHBIX YpaBHEHUH. MccnenoBanue NOCTPOCHHOW MOAENH € TOMOIIBIO MaTPHIL
Y OIIPENCIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEAlbHOM CHUTYyallMd C IMOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIprMeHeHHE ypaBHEHHII U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKHX 3aJ1a4 U 3a/1a4 U3 pa3IMuHbIX 00JaCTel HaAyKU U peaibHOM KU3HU.

DyHKUMH U TPaPUKH

@OyHkus, crnocoObl 3amanus (QyHKIuM. B3auMHO o0OpaTHble (YHKIHH.
Komno3zunms @yukuuii. I'papuk  (yHKImM. DineMeHTapHble NpeoOpa3zoBaHUs
rpaduKoB QyHKIIHIA.

OO6unacTh ompeneneHuss 1 MHOKeCTBO 3HaueHud ¢ynkumu. Hymu yskium.
[IpomexxyTku 3HaKonocTossHCTBA. UETHbIE 1 HeuéTHbIe pyHKUUU. [lepuoanueckue
¢ynkuun. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
dbyukiuu. Hanbonbiee 1 HauMeHbIIee 3HaUeHUs (DYHKITUU Ha TIPOMEKYTKE.

JIuneiiHas, KBaapaTH4yHas U JAPOOHO-JMHEHHAas (QYHKIUH. DJIEMEHTapHOE
UCCJIEIOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U I€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBolicTBa 1 rpaduk KOpHs n-0i CTENEHU KaK (yHKIMK OOpaTHOM CTENEeHU
C HaTypaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA W Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 pelIeHUs YpaBHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OINpPENEIEHUE TPUTOHOMETPUUECKUX
(GyHKUMNA YUCIOBOTO apryMEHTA.

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['padmiku peabHBIX 3aBUCUMOCTEH.

Havana maTemMaTH4ecKOro aHajim3a

ITocaenoBaTelIbHOCTH, CHOCOOBI 3aJaHWsl IOCJIEAOBATENLHOCTEH. MeTox
MaTeMaTU4YeCKOM MHIYKIUHU. MOHOTOHHBIE U OTpaHUYEHHbIE OCIEA0BATEIbHOCTH.
HcTopusi BOZHMKHOBEHHUS MAaTEeMaTHMYECKOTO aHallM3a Kak aHaiu3a OeCKOHEYHO
MalbIX.

Apudmernueckas U reoMeTpuueckas mporpeccuu. beckoneyHo yobIBaroias
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOIIEH TeOMETPUYECKON
MPOTrpeCCUr. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucno e. @opmyiia CI0KHBIX
npoueHTOoB. Mcnonb30BaHWE MPOTrpeccUy JUIsl PELIEHUs pealbHbIX —3a1ady
IPUKJIAJHOIO XapakKTepa.



HempepsiBHBIE (QYHKIIMM W WX CBOMCTBA. TOUYKH pa3phiBa. ACHMITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMI HENpPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHWs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 17151 penieHus 3a1a4.

ITepBas u BrOpas npou3BoaHble GyHKIUU. Onpenenenne, reOMeTpUIECKUA 1
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[TpousBogubie  anmemeHTapHbiX  ¢yHkiuil.  [IpousBogHass ~ CyMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, Onepanuy HaJ MHOXECTBAMH W HX CBOMCTBA. JlMarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara s
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PELIEHUU 3aJad U3 IAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHeHne npru3HaKkoB AECIUMOCTH LIEJIBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HammMeHblliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa 1is pemeHus
3a/1ay B LEJbIX YHCIIAX.

KoMmmnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMbI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeTrudyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAWHATHOW IJIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHrn U3 KOMIUIEKCHOTO uncia. [Ipumenenune
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3HUYECKUX U TEOMETPUUYECKUX 3a]1a4.

YpaBHeHUs U HEPABEHCTBA

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

OTO6op  KOpHEH  TPUTOHOMETPUUECKMX  YpPaBHEHHMH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS I[OKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELICHUS UPPALNOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEUICHUS CHCTEM M COBOKYIHOCTEW PpAILMOHAJIBHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumMeHeHne ypaBHEHHI, CACTEM M HEPABEHCTB K PELICHUIO0 MAaTEMATUYECKUX
3a]1a4 ¥ 3a/1a4 U3 pa3lInyHbIX 00JIacTe HAYKH U PEAIbHOM KU3HU, UHTEPIPETALM
IIOJIyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu GyHkIUHA. ['eomerpuyueckue oOpa3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue QyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne meTonbl pellleHUs ypaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PEILLICHHS 3a]1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT MPHU PEUICHUW 3a7ady U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

[TpuMmeHeHre MPOU3BOJHON K MCCIEAOBAaHUIO (YHKIMII HA MOHOTOHHOCTb U
sKkcTpeMyMmbl. HaxoxaeHre HanboapIIero 1 HAMMEHbIIEr0 3HaYeHUI HEeMPEPbIBHON
(yHKLIHUH Ha OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEHIeHUs B
NPUKIAJAHBIX 3ajadax, JUIsl OIpPEACIICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3aJIaHHOTO (HOPMYJIION MK TpauKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

HNuterpan. ['eoMmeTprudeckuil CMbICI HHTErpaAIa. BeraucieHue onpeaenéHHoro
uHTerpana no gpopmyne Hetotona-Jleitonuna.

[TpumeHeHne uHTErpaja A HAXOXKJICHUS IUIOIIAfe MiIockux ¢Guryp u
00BEMOB T€OMETPUUYECKUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAHUE peaJbHBIX TPOIECCOB € MOMOLIBI0  auddepeHIanIbHbIX
YpaBHCHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUaIOMIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOT0 O0IIECTBA, MPEACTABICHUE O MATEMAaTUYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUM, TMPOLECIYP
IpaXJIaHCKOro  oOmiectBa  (BBIOOPBI, ONPOCHI WU JIPyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSAMY 1 HA3HAUYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM T'pakTaHCKOW HIACHTUYHOCTH, YBOKCHHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B APYrHX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOrOo Hapojaa, cPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, TUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTIKCHUN HAYKU U ACSTEILHOCThIO YYEHOT0, 0CO3HAHUE JTMYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELICHU, pacCyKJIeHUM, BOCTIPUUMUYUBOCTD K
MaTeMaTHYECKUM aclieKTaM pa3InuHbIX BUJOB UCKYCCTBA;

5) pusuecKoro BOCIUTAHMSA:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTeMAaTUYECKHe 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOE THUTAHHWE, COATAHCUPOBAHHBIA PEKUM 3aHITHUH U
OTJIbIXa, PEryisipHas (u3nYecKass aKTUBHOCTH), (PHU3NYECKOE COBEPIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM A€SATEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHWE IIEHHOCTH TPYJOIO0Us, HHTEpeC K
pazmuuHbIM  chepaM  NMpodEeCCUOHANBHOM  JESATEIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymeid mnpodeccnr W Ppeanru3oBBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,



TOTOBHOCTH M  CIIOCOOHOCTh K  MaTeMaTH4YeCKOMY  OOpa3oOBaHHWIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU KU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPUPOJHON U COIMATbHOM
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHEHHE MaTeMAaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPe/Ibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOMN MPAKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl YeITOBEUSCKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTHU
JUISL pa3BUTHUSL IUBUJIM3AIMH, OBJIAJICHUE SI3bIKOM MAaTEMAaTHUKU U MAaTEeMaTUYECKOU
KYJBTYpOU KaK CPEJICTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYAIBLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3zoBble jornueckue AecTBUs:

BBISBJISITh M XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKU MATEeMaTUUYECKHUX
OOBEKTOB, TIOHSTHUNA, OTHOIICHUN MEXJy MOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIIEHNS U CPABHEHHUSI, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJAUTEIbHbBIC U OTPUIATEIbHbIE, AMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYMN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKJIIOUCHUH, YMO3aKIFOUEHUHN 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J0KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMbI€ U OT MPOTUBHOTO), BHICTPAUBATh ApPIyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHHUS U BHIBOIBI;

BBIOMpaTh crnoco0 pemieHus ydeOHOM 3amayd  (CpaBHUBATh HECKOJIBKO
BApUAHTOB peIlIEHUs, BEIOUpATh HanboJee MOIXOAAIUN C Y4ETOM CAMOCTOSITEIbHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3zoBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJI30BaTh BOIPOCHI KaK MCCIEI0BATEIbCKUI MHCTPYMEHT I1O3HAHMS,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIMIME  MPOTHBOpEYHe,  Mpoliemy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00BEKTa, SIBICHMUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAYy 00bEKTaMHU, SIBICHUSMU, IPOLECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpoOllecca, a TakKE BbIABUTATh
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c nundopmanmueii:

BBISBJIATH JeUUUTH MHPOPMAIMK, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALMIO U3 UCTOYHUKOB PA3IMYHBIX TUIOB, aHAJU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH HH(POPMALIMIO Pa3IMYHBIX BUIOB U (hOpM
IIPE/ICTABIICHHUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3IU4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHHBATh HaAEKHOCTD uH(popmaun o CaMOCTOSTENIbHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIC YHHMBeEpPCaAJIbHbIC Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (HOPMYIHpPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U THCHbMEHHBIX TEKCTax, JaBaThb IMOSICHEHWS II0 XOAYy pELICHHs 3a/auu,
KOMMEHTHUPOBATH MOJYYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAE€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pelIeHnsl, COINOCTABIATh CBOM CYXACHUSA C CYXIACHUSAMHU APYIMX YYACTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIIATh PE3YJbTAThl PELICHUS 3a1a4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IpOEKTa, CaMOCTOSITENIbHO BBIOMpaATh (opmar BBICTYIUIEHHS C YYETOM 3ajaad
NPE3EHTALUN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbBIC YHHBepcaJbHbIe Y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJIATH IJIaH, aITOPUTM PEILISHH 33a/1a4H, BEIOUpATh CIIOCOO PEIICHHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPUAHTHI PEHICHUI ¢ Y4ETOM HOBOU MH(pOpMAIIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIAJE€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca M pe3yibTaTa pelieHus
MaTeMaTU4YECKOU 3aa4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHE PE3YyJIbTaTa UEIN U YCIOBUSAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTHKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mNpU pelIeHHH YYEeOHbIX 3a7a4y, NPUHUMATh I€JIb COBMECTHOMU
NEeSTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenensTh
BU/JIBI pa0OT, I0rOBApUBATHCS, 00CYX AATh MPOIIECC U Pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B rpynmnoBbIX (opMax paboThl (00CyxaeHusi, 0OMEH MHEHHU,
«MO3TOBBIE IITYPMbD) U UHBIE), BHITOJIHATH CBOIO YacTh Pa0OTHI U KOOPAUHUPOBATh
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYECTBO CBOETO BKJIAJA
B O0mMi TPOAYKT TO KpUTEpUsM, C(HOPMYIMPOBAHHBIM  YYaCTHHUKAMU
B3aMOJIEUCTBHS.

IMPEAMETHBIE PE3YJIBTATBI

K koniy obOyuenuss B 10 kjacce oOydyarOIIMICA TOJYYUT CIICAYIOIINE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHATTU3a:

Yucji1a ¥ BBIYUCTICHUSA

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: palMOHATBLHOE YHUCJIO, OCCKOHEUHAs
nepuoguyeckas JIpoOb, TPOIEHTHI, HWPPAIMOHATLHOE YHCIO0, MHOXECTBA
paLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIBHOTO YUCIIA;

OPUMEHSATh JIPpOOM W TPOLEHTHI JUIsl PEIICHUS TPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIMKEHHBIE BBIUMCICHUS, IPABUJIA OKPYTIIEHUS, IPUKUIKY U
OLICHKY P€3yJbTaTa BEIYUCICHUM;



cBOOOZHO OMEpUPOBATh MOHATHUEM: CTENEHb C MENbIM IOKa3aTeleM,
UCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a49 U NIPEACTABIICHUS TAHHBIX

CBOOO/IHO OIEpUPOBaTh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTCIICHH;

CBOOOJTHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CcBOOOZIHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHT€HC, KOTaHTE€HC
YHUCJIOBOTO apryMEHTa,;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHHYC M APKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXJECTBO, YPaBHEHHE, HEPABEHCTBO,
PAaBHOCHWJIBHBIE YPAaBHEHUS U YPABHEHHUSI-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JIPOOHO-
palMOHAJIBHBIX YPAaBHEHWM, IPUMEHATH METOJ HWHTEPBAJIIOB UL PELICHUS
HEPABEHCTB;

cBOOOIHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOH,
MHOTOWIEH € UEIbIMH KO3(PPUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSTH JI€JICHUE
MHOI'O4YJIEHA Ha MHOTIOWIEH C OCTaTKOM, Teopemy be3dy m teopemy Buera mns
peleHns 3a1ay;

cBOOOJIHO ONEpUpOBaTh MOHATUSAMHU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPEAEIUTENh MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
WCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIYHCICHHS €r0 3HAYEHUS,
IIPUMEHSTh ONPENCIIUTENIA Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAllMU C MOMOILIBIO CUCTEMBI JIUHEHHBIX YPAaBHEHUH,
UCCIIE0BATh IIOCTPOCHHBIE MOJEIHM C IIOMOIIBIO MaTpPULl U OIPEACIIUTEINIEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHAMH [JIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITMOJIHATH MpeoOpa30BaHMs YHCIOBBIX BHIPAKEHUHN, COJEPKAIIUX CTETICHU C
palMOHAIIHBIM [10KAa3aTelIeM;

UCITI0JIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKECHUI;

cBOOOIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeIbHbIE U
JorapupMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C OMOIIBIO PABHOCHIIbHBIX
IIEPEXO0I0B WA OCYILECTBIISAA IPOBEPKY KOPHEM;



IPUMEHSTh OCHOBHBIE TPUTOHOMETpHUUYECKHE (GOPMYIIBI SISl TPeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE (OpPMyJbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTyallMd Ha S3bIKE alreOpbl, COCTaBIATH
BBIDAKECHHS, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jauyd, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIB30BAHUEM alapara ajreopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a1aHusl (QyHKLUH,
B3aUMHO O0OpaTHble (QYHKIMH, KOMHIO3ULMUsA (QYHKIMM, Tpaduk ¢GyHKIWH,
BBIIIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTh ONPEAEICHUS U MHOKECTBO
3HaYeHUHN PYHKUNU, HYIH QYHKINH, TPOMEXKYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: YETHBIE M HEYETHbIE (DYyHKUUH,
NEePUOINYECKUE (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee WM HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypaldbHbIM U
HeabIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHMHM C HATypaJbHBIM M LEIbIM
nokasaresieM, rpauk KOpHsS N-Oi CTENeHH Kak (yHKIHMH OOpaTHOW CTENeHH C
HaTypaJbHbIM I0OKa3aTeJEM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAs, KBaJpaTU4Has U APOOHO-JIMHEWHas
(GYHKIMH, BBITOJIHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U IIOCTPOEHUE UX TPaPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKAa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA ISl PELICHUS
YPaBHEHHUI;

CcBOOOJIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OTpeJieieHre TPUTOHOMETPUYECKUX (PYHKIIMI YUCIIOBOTO apTyMEHTA;

UCIOJIb30BaTh rpaduku (YHKIMA JJI1  MCCIENOBAaHUA IPOLECCOB H
3aBUCUMOCTEN MpH pEelIeHUH 3aJlad U3 APYruX y4EeOHBIX MPEIMETOB U PealbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJm3a:

CBOOOJIHO OMNEPHUPOBATH MOHATUSIMHU: apuPMETHUYEeCKass M TeoOMETpUUYecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mporpeccus, TMHEHHBIA U
HKCMOHEHLIUATIBLHBIN POCT, (POPMYJIa CIOKHBIX MPOLIEHTOB, UMETh NMPEACTABICHUE O
KOHCTAaHTE;

UCIIOJIB30BaTh IMPOrPECCUU ISl PELIEHUs peajbHBbIX 3aJad MPUKIATHOTO
XapaKkTepa;



cBOOOHO ONEPUPOBATH MOHATUSAMHU: MTOCIEOBATEIbHOCTD, CIIOCOOBI 3aJaHUs
MOCIIEIOBATENbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IOCIIEJOBATEIHLHOCTH,
MOHMMATh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO ONIEPUPOBATH MOHATUSIMU: HETIPEPHIBHBIEC QYHKIIUU, TOUKH pa3phiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QyHKINM;

cBOOOHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpE3KeE,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (PYHKIIUH JJI PEIICHUS 3a/aY;

CBOOOJTHO OIEpPUPOBATH TOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHbBIE
byHKIUYU, KacaTenbHas K rpaduky GyHKIUM;

BBIUUCIISATH MPOU3BOIHBIE CYMMBI, TPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IByX (YHKIUH, 3HATh IPOU3BOIHBIEC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3UUECKHI CMBICT MPOU3BOIHON IJis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpHpPOBaTh  MOHATHUSMHU:  MHOXKECTBO, OMEpaluud  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armnapar Jisi ONUCaHUsI peasIbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOJHO OMNEpPHPOBATh TMOHATHUSMU: OIpEAeIeHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 0OBEKTA, TOKA3aTEILCTBO, PABHOCHIIbHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy oOyuyenus B 11 kjacce oOy4aromuics TOJYyYUT CIEIYIONTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsa v BBIYMCJICHUSA:

cBOOO/IHO ONIEPUPOBATH MOHATUSAMU: HATYPAJIBbHOE U LEJI0€ YUCIIO, MHOKECTBA
HATYpaJIbHBIX U LEJIbIX YUCEII, UCIIOJIb30BATh MPU3HAKU JIETMMOCTH LIEJbIX YHCEl,
HOJ/l m HOK HaTypanbHBIX 4yucen g pelIeHus 3aJad, NMPUMEHSTb alrOpUTM
EBxnuna;

CBOOOMHO OMEpUpPOBATh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3JIMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

cBOOOIHO OINEpUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIONHATH apu(METHIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:



cBOOOZHO OMEPUPOBATH IMOHATUSMU: HPPALMOHAIBHBIC, MOKAa3aTelbHbIE U
Jorapu(MHUUECKUe HEPaBEHCTBA, HAXOAUTh WX PEHICHUS C  IOMOIIBIO
PaBHOCWJIBHBIX IIEPEXOOB;

OCYHIECTBJISTh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJHO ONEpUPOBaTh IOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh HEOOXOoAuMble (GOpPMYNBl JUIsI  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYMHOCTEW pallMOHAIbHBIX, UPPALUOHAIBHBIX, TOKA3aTEIbHbBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

pearb paloOHaJIbHbIE, UppaLOHAIbHBIE, IIOKa3aTelIbHBIE,
jgorapupMuyecKue U TPUTOHOMETPUYECKHWE YpaBHEHUs] U  HEPaBEHCTBA,
coJiep>Kalle MOAYJIU U NapaMeTphl;

NPUMEHSATH TpaduuecKre METObI A PEIICHHs] YPAaBHEHUN U HEPABEHCTB, a
TaKXK€ 3a/1a4 C MapaMeTpaMu;

MOJIEJIMPOBaTh peallbHble CHUTyalldd Ha S3bIKE€ alnreOpbl, COCTABIATH
BBIDAKECHHUSI, YPABHEHUWS, HEPABEHCTBA M MX CHCTEMBI II0 YCJIOBHUIO 3a/1ayH,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCHOJB30BAHUEM ammapara aiareOpsl,
WHTEPHPETUPOBATH MOJYUYECHHBIN Pe3yJIbTar.

DYyHKIUHN U TPAPUKHU:

CTpPOUTHh TpaduKU KOMMIO3UIMU (PYHKIUI C TOMOIIBIO 3JIEMEHTapHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA;

CTPOUTH F€OMETPUUECKHE 00pa3bl ypaBHEHUI U HEPABEHCTB HA KOOPIMHATHOM
MJIOCKOCTH;

CBOOOJIHO  OMNEpUpPOBaTh MOHATUSAMU: TpadUKH  TPUTOHOMETPUUECKHX
(yHKmii;

OpPUMEHATh (YHKUMU JJI1 MOJEITUPOBAHMS U MCCIEIOBAaHUSA pPEaIbHbBIX
ITPOLIECCOB.

Havana maTeMaTH4ecKoro aHajmsa:

UCIIOJIb30BaTh NMPOU3BOIHYIO JUISl UCCIIEN0BaHMs (DYHKIIMM Ha MOHOTOHHOCTD
Y DKCTPEMYMBI;

HAXOJUTh HAUOOJbIIEe U HAMMEHBIIEE 3HAUCHUS (DYHKIIMM HENPEPBHIBHOW Ha
OTpE3KE;

UCITIOJIB30BaTh IMPOM3BOJHYIO JUIS HAXOXKJIECHHUS HAWIy4ylIero peuieHus B
IPUKJIAJIHBIX, B TOM YUCJE COLUATBHO-3KOHOMUYECKHUX, 3a/1a4ax, JUIsl ONpeIeIeHUs
CKOPOCTH U yCKOpEHHS Mpoliecca, 3aJaHHOro (popmyson nin rpaduxkom;



CBOOOJHO OMNEpUPOBATh TMOHATUSAMHU: TMEPBOOOpa3Has, OINpeaAeaEHHbIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIEMEHTAPHBIX (YHKIUNA ¥ BBIYHUCISATH
uHTerpain no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX UTYp M 0OBEMBI TEJl C MOMOIIBIO HHTETPaa;

UMETh MpPEJCTaBIIEHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha TpHUMeEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MpHUKJIaJHbIe 3a7a4yd, B TOM YHUCIIE COI[HAIBHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
KonTpoabubie IIpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
MHOXECTBO I€HCTBUTEIIBHBIX YHCEIL.
M .P
| HOT'OYJICHBI auHOHaanHeu YpaBHEHUS U 24 | 18 Mot mKoma
HepaBeHCTBA. CHCTEMBI IMHEHHBIX
ypaBHEHUH
) Oynkiun u rpadguku. CrenenHas GyHKIUs C 12 | g Most mKona
L[eJIbIM TIOKa3aTesIeM
A i -oH .
3 pupMeTHYEeCKU KOpEeHb N-0if CTENEHH 15 | 10 Most mKona
HppaumonanbHble ypaBHEHUS
II B!
4 okasarenbHas pyHkuus. [TokasarensHbie 10 | 6 Mot HiKosa
YpaBHEHUs
5 Jlorapudmuueckas GyHKIUS. 18 | 14 Mot HiKoma
JlorapupmMuueckne ypaBHEHHs
T
6 PUTOHOMETPUYECKHE BBIPAKEHUSA U 2 | 16 Mot HiKoma
ypaBHEHUS
7 ITocnenoBaTeabHOCTH U IIPOrPECCUH 10 1 6 Mos mkona
HenpepriBabie pyukuu. [IponsBoanas 20 1 16 Mos mikona
II 600
9 OBTOPCHI/IC, 000011eHNE, cUCTEMATH3ALUS 5 ) ) Mot iKosa
3HAHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 96




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Konrpoabnsie IIpakrHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
" .
CCJICI[OBaHI:Ie (GYHKITUH C TOMOIIBIO 2 ! 18 Mos 1mKosa
IIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1 8 Mos mikona
3 I'paduxu TPUTOHOMETPHUECKUX (HYHKITHHA. 14 | 10 Most mKxona
Tpuronomerpuyeckue HepaBeHCTBA
4 WppanmonanpHble, OKa3aTebHbIE U 24 | 20 Most mKona
norapuMUYECKHe HEPABCHCTBA
KommiekcHble uncna 10 1 Mos mkona
HarypanbHsle u nensle yucna 10 1 6 Mos mkona
Cucremsl palMOHAIbHBIX, HPPALIUOHAIBHBIX
7 MOKa3aTeIbHbIX U JIOrapu(PMUIECKUX 12 1 8 Mos mkona
YpaBHEHUU
8 3ajauu ¢ mapameTpamu 16 1 11 Mos mkona
9 HOBTOPGHI/IG, 0000111eHHEe, CHCTEMATH3AIIUS 16 ) 12 Most mKona
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 99




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

MHO03€eCTBO, ONepauy Hal
MHO>KECTBAMU U UX CBOMICTBA

KoauuecTBO 4acoB

KonTpoJbHbIe

Bcero
padoThI

IIpakTuyeckue
padoThI

Jara
U3YYEeHUS

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchl

Huarpammsl Ditniepa-Benna
[IprMeHeHne TeopeTHKO-

MHOKECTBEHHOTO arapara Jijisl PeIIeHHs
3amaq

Panmonanbubie yrncna. OOBIKHOBEHHBIE U
JIeCATUYHbIE JPOOU, MPOLIEHTHI,
OeCKOHEUHbIE IEPUOIUIECKUE IPOOH

Parmmmonanpusie yncia. OOBIKHOBEHHBIE U
JeCATUYHBIE IPOOU, TPOIICHTHI,
OECKOHEUYHBIE MTEPUONUECKHUE TPOOH

[Tpumenenue apobeli U MPOIECHTOB IS
pelieHus MPUKIAIHBIX 33124
[Ipumenenne qpodei u MPOIEHTOB ISt
pellIeHus TPUKIATHBIX 3a7a4

JleicTBuTenbHBIE YKcia. PaimonanbHbIC U
HMppaloHaIbHbIC YHCTIa

Apudmernueckre onepanum ¢
JNEeNCTBUTENbHBIMH YUCIIaMU




10

11

Monyib 1eMCTBUTEIHHOTO YUCIIA U €TI0
CBOMCTBaA
[TpuG>xE€HHBIC BEIYMCIICHUSI, PABHIIA

OKpYTJICHUS, IPUKUJIKA U OLIEHKA
pe3yibTaTa BRIYUCICHUN

12

OcHOBHBIE MCTOJbI pCICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABCHCTB

13

14

15

16

OcHOBHBIE MCTOABI pCICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

OcCHOBHBIE METOIbI PEIICHUS LENbIX U
JIPOOHO-PANMOHAIBHBIX YPAaBHEHUH U
HEPABCHCTB

MHoOrowieHsl OT OJHON NEPEMEHHOM.
Jlenenre MHOTOUYJIEHa HA MHOTOYJIEH C
octaTtkoM. Teopema besy
MHOTOYJICHBI C EITBIMA
koadunmentamu. Teopema Buera

17
18

Pemenne cucreM TMHENHBIX YpaBHEHUN

Pemenue cucreM JIMHENHBIX ypaBHEHUI

19

Marpuia cucTeMsl JINHEWHBIX YPAaBHEHHM.

Onpenenurens MaTpulbl 2X2, ero
T€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

20

Onpenenurens MaTpulbl 2X2, €ro
T€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIYMCIICHHE €T0 3HAUCHUS




21

22

[TpuMeHeHne onpeaenuTels 1 PeIeHus
CUCTEMBI JINHEWHBIX YPAaBHEHUI

Pemmenue nmpukiaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHU

23

24

25

26

Pemienne npukitagHeIxX 3a1a4 ¢ IOMOILIBIO
CHUCTEMBI JINHEWHBIX YPABHEHUI

KoHnTtpoinbHas padota: "PanronanbHbie
ypaBHEHUs U HepaBeHCTBA. CrucTeMsl
JUHEHHBIX ypaBHEHUN"

OyHKIMS, CIIOCOOBI 3a/1aHus QYHKIUH.
B3aumno obpaTHbIe QYHKITUH.
Komnosumus ¢pyHkimii

I'paduk dpyHkumu. DnemMeHTapHbIe
npeoOpazoBanus rpadukoB QyHKIUH

27

28

29

30

OO6nacth ornpeesieHns] © MHOYKECTBO
3HaueHul QpyHkuuu. Hynu ¢pyHkum.
[TpoMexyTKH 3HaK MOCTOSIHCTBA

YérHble U HEUETHBIE (PYHKIIUU.
[Tepuonuueckue pyHkuuu. [IpomexyTku
MOHOTOHHOCTHU ()YHKIIUH

MakcuMyMbl U MUHUMYMBI (DYHKIIHH.
Haubosnpiiee u HanMeHblIee 3HAYCHUE
(GYHKIINHM Ha TPOMEKYTKE

Jlunelinas, kBagpaTudHas U JpOOHO-
AuHenHas QyHKIH

31

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTpoeHne TpaPuKOB ITUX PYHKITUN




:‘)J'IGMCHTapHOC HCCICO0OBAaHUC U

32 .
MOCTPOCHHE TPAPHUKOB ITHX (PYHKIUH

1 CreneHb C 1e1bIM MoKa3aTenaeM. buaom
Hprotona

34 Crenens c 1eJIbIM TTOKa3aresneM. bunom
Hsrotona
CrenenHast GyHKIUS C HATypaIbHBIM U

35 1eJIbIM Moka3aresnem. E€ cBoiicTBa u
rpaduk

36 Kontponbhas pabota: "Crenennas
¢byukmus. E€ cBoiicta u rpaduk"

37 Apudmernueckuii KOpeHb HaTypaTbHON
CTEIICHU U €ro CBOMCTBA

18 ApudmeTnueckuii KOpeHb HaTypaJbHOM
CTEIIEHU U €r0 CBONCTBA

39 [TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUIH,
CoJIepXalIiX CTEIIEHU U KOPHU

40 [IpeobpazoBaHus YHCIOBBIX BBIPAKEHUH,
COJIEpXKAIINX CTETIEHH U KOPHU

A1 [TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUIA,
COJIEpXKAIINX CTETIEHH U KOPHU
Uppanmonanbusie ypaBHeHUsI. OCHOBHBIE

42 METO/Ibl PEIICHUS UpPALlMOHAIBHBIX
YpaBHEHUN
Uppanunonansueie ypaBHeHHs. OCHOBHBIE

43 METO/Ibl PEIICHHS UPPAIMOHATBHBIX

YpaBHEHUN




UppanuonansHbie ypaBHeHUss. OCHOBHbBIE

44 METO/IbI PEIICHUS UPPALMOHAIBHBIX
ypaBHEHUU

45 PaBHOCWIIBHBIE NTEPEXOABI B PELICHUH
VPPALMOHATIBbHBIX YPABHECHUN

46 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUT
UPPALMOHATILHBIX YPABHEHUM

A7 PaBHOCUIIBHBIE TIEPEXO/IbI B PELLICHUT
UPpaLMOHATIbHBIX YPABHEHUM

43 PaBHOCUIIBHBIE TIEPEXO/BI B PEIIEHUT
VPPaLMOHAIIBbHBIX YPABHEHUM
CoiicTBa u rpaduk KOpHS N-0if CTENICHN

49 KaK QyHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHBIM [10Ka3aTelIeM
CaolicTBa U rpaK KOpHSI N-Oi CTENEHU

50 Kak (PyHKIIMH OOpaTHOU CTEINEeHHU C
HaTypaJIbHbIM I1OKa3aTeseM
Konrtponsnas pabora: "CoiicTBa u

51 rpaduK KOpHS N-Oi CTETIEHHU.
Wppaunonanbuble ypaBHeHUS"

50 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTeNeM U
e€ CBOMCTBA

53 CrermneHb ¢ palliOHAIBLHBIM [TOKA3aTeIeM U
e€ CBOMCTBA

54 CreneHsp ¢ pallMOHAIBLHBIM [TOKA3aTeNEM U
e€ CBONMCTBA

55 [Toxa3zatenbHast GyHKIM, €€ cBOIiCTBA U

rpadux




Hcnons3oBanue rpadpuka QyHKIUN A5

56 . 1
pelieHNs ypaBHEHUI

57 Hcnonb3oBanue rpaduka GyHKINUN AT |
pelIeHUs] ypaBHEHUI
[loka3arenbHble ypaBHeHUs1. OCHOBHbBIE

58 METO/Ibl PEILIEHNUS TOKA3aTENbHbBIX 1
YpaBHEHUN
[lokasarenbHble ypaBHeHUs. OCHOBHbBIE

59 METO/Ibl PEILIEHUS TOKA3aTEIbHbIX 1
ypaBHEHU U
[Toka3arenbHble ypaBHeHHs. OCHOBHBIE

60 METO/Ibl PELICHHS] 0KA3aTEIbHbIX 1
ypaBHEHUI

61 KoHntpoinbnas padora: "[lokazaTenpHas 1
¢ynkuus. [TokazarenbHble ypaBHeHUs"

62 Jlorapudm yucna. CoiicTBa iorapugpma 1

63 Jlorapudm umncna. CoiicTBa jgorapudpma 1

64 Jlorapudm uucna. CoiicTBa jgorapudma 1

65 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(pMbI 1

66 eCSITUYHbIE U HAaTypaJlbHbIE JIOTapU(PMBI 1

y

67 [TpeoOpa3oBaHue BBIpAXKEHUH, ]
COJIepXKaIIuX JorapudMbl

68 [IpeoOpazoBanue BEIpAXKEHUIH, ]
coJiepKaluX JorapuQmbl

69 [IpeoOpazoBanme BBIpaXKEHUH, :
COJIepXKaIIuX JoTapudMbl

70 Jlorapugmuueckas pyHKIus, € CBOUCTBA 1

u rpaduk




Jlorapudmuueckas GhyHKIus, €€ CBOKWCTBA

71
u rpadux

7 Hcnonb3oBanue rpaduka GyHKIUN 115
peuieHusi ypaBHEHUM

73 Hcnons3oBanue rpaduka QyHKIHH 115
peueHus ypaBHEHU I
Jlorapudmuueckue ypaBHEHUSI.

74 OcHOBHBIE METO/IbI PELLICHUS
norapu(pMHUECKUX YpaBHEHHMA
Jlorapudmuueckue ypaBHEHUSI.

75 OCHOBHBIE METObI PELICHUS
jorapu(pMUUECKUX ypaBHEHHMA
Jlorapugmuueckue ypaBHEHUS.

76 OCHOBHBIE METObI PELICHUS
norapu(pMUUECKUX ypaBHEHHIMA

77 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT
norapu(MUUECKUX YpaBHEHUN

73 PaBHOCHITBHBIE TIEPEXO/IbI B PELICHUN
norapu(pMUUECKUX ypaBHEHHMA
KonTponbnas pabora:

79 "Jlorapudmuueckast pyHKIuS.
Jlorapudmuueckue ypaBHeHus"

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

21 Cunyc, KOCUHYC, TAHT€HC M KOTaHT€HC
YHCIIOBOTO apryMeHTa

%) ApKCUHYC, apKKOCHHYC U apKTaHTEHC

YHUCJIOBOTO apTyYMCHTA




ApKCUHYC, apKKOCUHYC U apKTaHTE€HC

83 YHCJIOBOI'O apryMeHTa
Tpuronomerpuueckas OKpy>KHOCTb,

84 OnpeAeieHue TPUrOHOMETPUYECKHUX
(GYHKLUH YUCIOBOrO apryMeHTa
TpuronomeTrpuueckas OKpyKHOCTb,

85 OnpeieTICHUE TPUTOHOMETPUUECKHUX
(YHKLUI YUCIOBOrO apryMeHTa

26 OCHOBHBIE TPUTOHOMETPUYECKUE
bopmybl

g7 OCHOBHBIE TPUTOHOMETPUYECKUE
bopMyIbl

28 OCHOBHBIE TPUTOHOMETPUYECKUE
bopMyIbI

29 OCHOBHBIE TPUTOHOMETPUYECKUE
bopMyIbl

90 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKECHUI

91 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX
BBIPAKECHUI

9 [Ipeo6pa3oBanne TPUrOHOMETPUUECKUX
BBIPKECHUI

93 [IpeoOpazoBanue TPUTOHOMETPHUUECKUX
BBIPAKECHUI

94 Pemrenne TpuroHOMeTpUYECKUX
ypaBHEHUU

95 Pemienne TpuroHOMeTpU4YECKUX

ypaBHEHUU




Pemennie TpUroHOMETpHUUECKUX

96 .
ypaBHEHUH

97 Perienue TpuroHoMeTpruuECKUX
ypaBHEHUH

08 Pewenne TpuroHOMeTpU4ECKUX
ypaBHEHU I

99 Pemienue TpuroHoMeTpHUYECKUX
ypaBHEHUI

100 Penienue TpUroHoMeTprUECKUX
YpaBHEHUU
KonTtponsnas pabora:

101 "TpUrOHOMETPUYECKUE BBIPAKEHUS U
TPUTOHOMETPUUECKHUE ypaBHEHUS"
[TocnenoBarenbHOCTH, CIIOCOOBI 3aaHUS

102 [I0CJIEqOBATEIBHOCTE. MeTox
MaTeMaTUYeCKON UHIYKIIUU
MOHOTOHHBIE Y OTPAaHUYEHHBIE

103 nocJye0BaTenbHOCTH. Mcropus aHanusa
0ECKOHEUHO MaJIbIX

104 Apudmernueckas Iporpeccus

105 ['eomeTrpuueckas nporpeccust

106 BeckoneuHo yOpIBarolasi reoMeTpudecKas
nporpeccus

107 Cymma OeckoHEYHO yObIBaroIiei
reOMEeTPHUUECKOl mporpeccuu

108 JIMHENHBIN U DKCIOHEHIMAIIBHBIN POCT.

Uucno e. DopMyna CIOKHBIX IPOLEHTOB




JIMHEHBIN U SKCIOHEHIIMAIBHBIN POCT.

109 Yucno e. DopMyra CI0KHBIX IPOLEHTOB
Hcnonp30BaHne IPOrpecCUu s

110 pelIeHUs pealIbHBIX 3a7a4 MPUKIIATHOTO
Xapakrepa

11 KonTponpHas padora:
"[locnenoBarenbHOCTH U Iporpeccun”

112 HenpeprsiBHbIE QYHKIINN U UX CBOICTBA

13 Touka pa3pbiBa. ACUMIOTOTHI IpadUKOB
byHKIMI

114 CpoiicTBa (hyHKIMI HETPEPHIBHBIX HA
OTpe3Ke

115 CaoiicTBa (hyHKIMIT HETIPEPHIBHBIX HA
OTpe3Ke

116 MeTto1 MHTEPBAJIOB [UIsl pELICHUS
HEPABEHCTB

17 MeTto1 MHTEPBAJIOB JUIsl pEIICHUS
HEPABEHCTB

118 MeTto1 MHTEPBAJIOB [UIsl pELICHUS
HEPABEHCTB

119 [IprMeHeHne CBOWCTB HENPEPBIBHBIX
GyHKUUN 1715 pelieHus 3a1a4

120 IIpuMeHeHne CBOKCTB HENPEPBIBHBIX
GbyHKIMH 115 perenust 3a1a4

121 [lepBas u BTOpas Npou3BOIHbIE GYHKIIUU

122 Ornpenenenne, rTeOMETPUUECKUM CMBICTT

MIPOU3BOAHOM




Onpenenenne, GU3NIECKUN CMBICIT

123 . 1 1
IIPOU3BOTHON

124 YpaBHeHuUE KacaTeIbHOU K rpaduKy 1
byHKIUHA

125 YpaBHeHUE KacaTeNbHON K TpaduKy 1 !
byHKIIUN

126 [Tpon3BogHBIC 37IEMEHTAPHBIX (DYHKITHI 1

127 [Ipon3BoaHbIE AIIEMEHTAPHBIX (HYHKIIUN 1 1

128 [Tpou3BoHas CyMMBI, IPOU3BEICHHUS, |
YaCTHOTO ¥ KOMITO3UIINH ()yHKIIHIA

129 [Tpou3BoHas CyMMBI, IPOU3BEICHHUS, | |
YaCTHOT'O U KOMITO3ULIMU (DYHKIMH

130 [IpousBonHas CyMMbl, IPOU3BEACHMUS, | |
YaCTHOTO Y KOMITO3UIIMH ()yHKIIUHA

131 Konrtponsnas padora: "[Ipouszoanas” 1 1

132 [ToBTOpenue, o6odIIEHNE, 1 |
cuUcTeMaTu3alus 3HaHuil: "YpaBHeHus"

133 [ToBTOpenue, o6odIIEHNE, | |
cucreMaru3aus 3HaHui: "OyHkuun"

134 HToroBas KOHTpoOJIbHAsA paboTa 1 1

135 Wrorosas koHTposibHasA paboTa 1 1

136 [ToBTOpeHwme, o6o61ueHI/vIe, ] 0
cucTeMaTH3alus 3HaHUH

OBUIEE KOJIMYECTBO YACOB I10 136 1 84

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KonrpoJsbubie
Bcero P
padoThI

IIpakTH4eckue
padoThI

Jara
U3yYEeHUS

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

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

[IpuMeHeHne npou3BOIHOM K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

[TpumeHeHne mporu3BOTHON K
UCCIIeIOBaHMIO (YHKIIHI Ha
MOHOTOHHOCTH ¥ IKCTPEMYMBI

IIpuMeHeHne MpoU3BOIHON K

UCCleIoBaHMI0 (PYHKIMH Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

[IprMeHeHne npon3BOIHOM K
UCCIIeI0BaHMIO (PYHKIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

[IprMeHeHne npon3BOIHOM K
MCCIIeIOBaHMIO (DYHKIIMI HA
MOHOTOHHOCTB ¥ JKCTPEMYMBI

Haxoxnenue HaHOOJIBIICTO U

HaVMEHBIIIETO 3HAYEHUSI HENPEPHIBHON

(GyHKIIMN Ha OTpe3Ke




10

Haxoxnenne HanOoIbIIero u
HaVMEHBILIETO 3HAYCHUS HENIPEPBIBHOM
(GyHKIMHU HAa OTpE3Ke

Haxoxnenne HanOOJIbIIEro U
HAaWMEHBIIIETO 3HAYCHUS HEMPEPHIBHON
(GYHKIIMHA HAa OTPE3Ke

Haxoxnenue HanbonbLIero u

HAUMEHBIIIETO 3HAUCHUS HEPEPHIBHOM
GyHKIINN Ha OTpe3Ke

11

Haxoxxnenne HanOoOIbIIETO 1
HAaMMEHBIIIETO 3HAYCHUST HEMTPEPHIBHON
(GyHKIMHU Ha OTpE3Ke

12

13

14

Haxoxxnenune HanOoIbIIETO 1
HAaWMEHBIIIETO 3HAYCHUST HEMTPEPHIBHON
(GYHKIIMHM Ha OTpe3Ke

IIprMeHeHre nporu3BOIHOMN ISt
HaXO0XJIEHUs HAaWIy4dlIEro pelueHus B
MPUKJIAJIHBIX 3aa49axX

IIprMmeHeHre nporu3BOIHOMN ISt
HaXO0XJIEHUs HAaWIy4YlIEero pelueHus B
MPUKJIAJHBIX 3a7a4ax

15

[Ipumenenre npou3BOIHOM IS
OTIpeIeTICHUSI CKOPOCTH U YCKOPEHUS
mporiecca, 3alaHHoro GopMyIIoN WiIH
rpadpukom

16

[IprmeHeHre mporu3BOIHOMN ISt
OTIpEIeTICHUSI CKOPOCTH U YCKOPEHUS




nporecca, 3alaaHoro Gopmysoit nim
rpaduKom

17 Kommozurus ¢hyHKImii

18 Komnosunus ¢pyHkuumit

19 Kommozurus ¢hyHKImii

20 I'eomerpuueckue 0O6pa3bl ypaBHEHHI Ha
KOOPAMHATHOW INIOCKOCTH

)1 ['eomerpuueckue oOpa3bl ypaBHEHUN Ha
KOOPJIMHATHOM MJI0CKOCTH

” KonTtponsHas pabora: "MccnenoBanue
(GYHKIHI ¢ TOMOIIBIO TPOU3BOTHOMN"

7 [lepBooOpa3Has, OCHOBHOE CBOICTBO
epBOOOPA3HBIX
[TepBoOOpazHbIe JIEMEHTAPHbBIX

24 ¢bynkuuit. [IpaBuna Haxo0XKAIEHUSA
epBOOOPA3HBIX
[TepBoOOpa3HbIe IIEMEHTAPHBIX

25 ¢ynkuuit. [IpaBuna HaxoXKAEHUSA
epBOOOPA3HBIX

2% Huterpai. I'eoMeTpuyeckuii CMbICT
MHTETpasa

7 Brruucnenue onpenenéHHoro HHTerpana
no popmyne Herotona-Jlelt6uua

)3 Brruncnenue onpenen€éHHOro HHTerpana
o popmyne Herotona-JleliOuuma

29 IIpumeHeHne nHTErpaa 1uIst

HAXO0K/ICHUS TUIONIAIeH TIIIOCKUX PUTYp




30

31

[IpumeHeHue uHTErpana s

HaXOXXJCHUS 00BEMOB T€OMETPUYECKHIX

TCI

[Tpumepsl pemennii nudepeHITnaTbHBIX

ypaBHEHUH

32

[Tpumeps! pemenunii mudepeHaITbHbIX

ypaBHEHU U

33

34

35

MaremaTrnueckoe MOAECIMPOBAHUE
peaTbHBIX MPOIECCOB C MOMOIIBIO
QG depeHIraIbHbIX ypaBHEHUN

KoHntposbnas padota: "[lepBoobpaszHas u

uHrerpan"

Tpuronomerpudeckue GyHKINHU, HX
CBOWCTBA U IrpaduKu

36

37

Tpuronomerpuueckue QyHKIIUH, UX
CBOICcTBa U rpaduKu
Tpuronomerpudeckue GyHKINHU, UX
CBOWCTBA U rpaduKu

38

Tpuronomerpuueckue QyHKIMH, UX
CBOWCTBA U rpaduKu

39

40

41

Tpuronomerpuueckue GyHKIMH, UX
cBOiicTBa U rpaduKu

OT160p KOpHEHN TPUTOHOMETPUUYECKIX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHIX
YPaBHEHUH C IIOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH




OT160p KOpHEH TPUTOHOMETPUUECKHUX

42 YPaBHEHUH C IOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHUX

43 ypaBHEHUH € MOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

m Pewenne TpuroHOMeTpU4ECKUX
HEPABEHCTB

45 Pemenne TpuroHOMeTprU4YECKNUX
HEPABEHCTB

46 Pemenune TpuroHoMeTpuuecKux
HEPABEHCTB

47 Pemienne TpuroHOMeTprU4YECKNUX
HEPABEHCTB
KonTponsnas pabora: "['paduxu

48 TPUTOHOMETPUUECKUX (PYHKIIMM.
Tpuronomerpuyeckue HepaBeHcTBa"

49 OcHOBHBIE METO/BI PELLIEHUS
MIOKa3aTeNIbHBIX HEPABEHCTB

50 OcHOBHBIE METO/BI PELLICHUS
MIOKAa3aTeNIbHBIX HEPABEHCTB

51 OcHOBHBIE METO/IbI PELLICHUS
MOKa3aTeIbHbIX HEPABEHCTB

59 OcHOBHBIE METO/BI PELLIEHUS
MIOKa3aTeIbHBIX HEPABEHCTB

53 OcHOBHBIE METO/IbI PELICHUS

J'IOl"apI/I(bMI/ILIeCKI/IX HCEPAaBCHCTB




54

55

OCHOBHBIC METO/IbI PEIICHUS
norapupMHUECKUX HEPABEHCTB

OcHOBHBIE METOIbI PEILICHUS
Jorapu(pMUUECKUX HEPABEHCTB

56

57

58

OCHOBHBIE METOJIBI PEIICHUS
norapu(pMHUECKUX HEPABEHCTB

OcHOBHBIE METO/BI PEILICHUS
UPPALMOHAJIBHBIX HEPABEHCTB

OCHOBHBIE MCTOJbI PCIHICHUA
HppalMOHAJIbHBIX HCPABCHCTB

59

60

61

OcCHOBHBIE METO/IbI PELLICHUS
UpPpaLMOHAJIbHBIX HEPABEHCTB
OcHOBHBIE METO/BI PEILICHUS
UppalMOHAIbHBIX HEPABEHCTB
I'paduueckue MeTOIbI perIeHus
VPPaLMOHATIbHBIX YPABHEHUN

62

63

64

I'paduueckue MeToab! pemeHus
HMppalOHAJIbHBIX YPAaBHEHHI
['padmyeckue METOIBI pelIeHHs
MOKAa3aTeIbHBIX YPaBHEHUM
I'paduueckue MmeToab! pemeHus
M0Ka3aTeJIbHbIX HEPABEHCTB

65

66

67

['padpuaeckue MeTonbI pemeHust
Jorapu(MUUECKUX YpaBHEHUN
I'paduueckue MeTobI peneHus
norapu(pMHUUECKUX HEPABEHCTB
['padpuaeckue MeTobI pemIeHUst
norapu(pMHUUECKUX HEPABEHCTB




68

69

70

['padmyeckue METOABI peLICHHS
NOKa3aTeIbHBIX U JIOTapU(MUIECKUX
ypaBHEHU U

['padmyeckue METOABI peLIeHHs
MOKa3aTeNIbHBIX U JOrapu(OMUYECKUX
ypaBHEHUH

I'paduueckue MeTobI pemeHus
MOKA3aTeNbHBIX U JOTapu(OMUYECKUX
HEPABEHCTB

71

I'paduueckue metozs! pereHus
MIOKa3aTeIbHBIX U JIOTapU(MUIECKUX
HEPaBEHCTB

72

73

74

KonTtponsnast pabora:
"UppanuoHanbHble, IOKa3aTelbHbIE U
norapudmuueckue HepaBeHcTBa"
KommnnekcHsble uncna. Anrebpandeckas u

TpUTrOHOMETpHUUecKast POpMBI 3arnucu
KOMILIEKCHOTO YHCIIa

KommiekcHble uncia. AnreraI/IquKa;I n

TpUTrOHOMETpHUUecKast (pOpMBI 3anucu
KOMIUIEKCHOTO YHCJIa

75

ApudmeTrnueckne onepanuu c
KOMIIJIEKCHBIMHU YU CJIaMU

76

77

ApudmeTnueckue ornepauu c
KOMIIJIEKCHBIMHU YU CJIaMU
N306paskeHne KOMIUIEKCHBIX YHCEI Ha
KOOpPJMHATHOM INIOCKOCTH




I/I306pa}KeHI/Ie KOMIIJICKCHBIX YHCCJI Ha

8 KOOPAMHATHOW INIOCKOCTH

79 ®opmyna Myaspa. KopHu n-oii cternenun
13 KOMIUIEKCHOTO YHCIIa

20 ®opmyna Myaspa. KopHu n-oii crenesu
13 KOMIUIEKCHOTO YHCIia
IIpuMeHeHne KOMIUIEKCHBIX YUCEI JIs

81 pemeHust pU3MIECKUX U TEOMETPUIECKUX
3a/1a4

2 KoHnTtpoinbnas padora: "KomMruiekcHbie
yucna"

83 Harypanbhble u 1enble yucna

84 Harypainbnble u nensie yucna

85 [IpuMeHeHne npru3HaKOB ACIUMOCTH
LEJIBbIX YUCEI

26 [IpuMeHeHne nprU3HAKOB JETMMOCTH
HEJTBIX YUCEI

g7 [IpuMeHeHne NpU3HAKOB ACITUMOCTH
nenbix yncen: HOJ[ u HOK

28 [IpuMeHeHne npru3HAKOB ACIUMOCTH
nensix yucen: HOJl u HOK

%9 [IpuMeHeHne MPU3HAKOB ACITUMOCTH
IEJIBIX YHCEJI: OCTATKH 110 MOJIYITIO

90 [IpuMeHeHne npu3HaKoB ACIUMOCTH
LEJIbIX YHCEJI: OCTATKU 110 MOJYJIIO
[IpuMeHeHne MPU3HAKOB ACITUMOCTH

91 LEJbIX YHUCeIl: alropuT™ EBKInaa aist

peHICHUS 3a/1a4 B HEJIbIX YUCIIaX




92

93

KoHnTtponbHast pabota: "Teopus menmbix
yucen"

CucreMa 1 COBOKYITHOCTbh YPAaBHEHU.
PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBI-
CJIEJICTBUS

94

CucreMa 1 COBOKYITHOCTb YpaBHEHUI.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEAICTBUSA

95

96

97

98

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH pallOHAIbHBIX
ypaBHEHUI

OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
COBOKYITHOCTEMN UppalMOHATbHbBIX
ypaBHEHUI

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH IMOKa3aTeIbHbIX
yYpaBHEHUNU

OcCHOBHEBIC MCTOABI pCICHUA CUCTEM U

COBOKYITHOCTEH IOKa3aTEIbHbIX
yYpaBHEHUHU

99

OcHOBHBIE MCTOABI pCICHUA CUCTEM U
COBOKYITHOCTEH Jorapu(pMUUECKUX
ypaBHEHUU

100

101

OcHOBHBIE MCTOABI pCHICHUA CUCTEM U
COBOKYITHOCTEH Jorapu(pMUuecKux
ypaBHEHUU

HpI/IMeHeHI/IC CHUCTCM K PCUICHUIO
MATEMATHYCCKUX 3a4a4 U 3a71a4 U3




102

103

104

105

pa3IMyYHbIX 00JaCTei HayKu U pealbHON
JKU3HHU, UHTEPIIPETAIUs TTOJTYYSHHBIX
pE3yJIbTaTOB

[IprMeHeHre CUCTEM K PEIICHUIO
MaTeMaTHYeCKUX 3ajay U 3a7a4 u3
pa3IMyYHbIX 00JacTel HayKH U peasibHOI
JKU3HU, UHTEPIIPETAIUS TTOJTYYCHHBIX
pe3yJbTaToB

[IprMeHeHre HEPaBEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 3a7a4 U 3a7a4 u3
pa3anyYHbIX 00JacTel HayKH U peabHOM
JKU3HHU, HHTEPIIPETAIUS TTOJTYYSeHHBIX
pe3yJIbTaToB

KonTponbnas padota: "CucreMsl
paloHaIbHBIX, HPPALMOHATBHBIX
MOKAa3aTeNbHBIX U JTOTapu(HMUYECKUX
ypaBHEHUI"

ParnmonanbHble ypaBHEHUS €
napameTpamu

106

PanmonanbHbIie HEpaBEHCTBA C
rapaMeTpamMmu

107

108

PanonanbHbBIE CUCTEMBI C napameTpaMmu

HppanroHanbHbIE YpaBHEHHS,
HEPaBEHCTBA C ITapaMeTpamMu

109

110

HppanroHanbHbIE CUCTEMBI C
rapameTpamu

IToka3arenbHble ypaBHEHUsI, HEPABEHCTBA
C IapaMeTpaMu




111

112

ITokasaTenpbHBIE CHCTEMEI C napamMmeTpaMmu

Jlorapugmuueckue ypaBHEHHUs,
HEPaBEHCTBA C [TapaMeTpaMu

113

114

115

Jlorapudmuueckre CUCTEMEI C
napameTpamu

Tpuronomerpruyeckue ypaBHEHHUS C
napaMeTpamu

TpuroHomeTpru4ecKrue HEPABEHCTBA C
napaMeTpamu

116

117

118

119

120

TpUroHOMETpUYECKUE CUCTEMBI C
rapameTpamu

[TocTpoeHue u ncciaeaoBaHUE
MaTEeMaTHYECKUX MOJIEIICH peaTbHbIX
CUTyalMil C MOMOUIBIO YPaBHEHUN ¢
napameTpamMu

[Toctpoenue u uccienoBanme
MaTEMAaTHYECKUX MOJENIEN PEaIbHBIX
CUTYalUH C IIOMOILBIO CUCTEM
YpaBHEHMH ¢ mapameTpaMu

[Toctpoenue u uccienoBanme
MaTEMaTHUYECKUX MOJENIEN PeaIbHBIX
CUTYaIUH C IOMOILBIO CUCTEM
YpaBHEHMI ¢ MapamMeTpaMu

KonTponbhas pabota: "3anauu ¢
napaMmerpamu”

121

[ToBTOpenwme, 0600IIEHNE,
cucTeMarusalnus 3HaHuil: "YpaBHenus"




122

123

[ToBTOpEHmE, 0600IICHNE,
cucTemarusanus 3HaHuil: "YpasHenus"
[ToBTOpEHME, 0000IICHUE,

cHucTeMaTu3alus 3HaHui: "Y paBHEHHUS.
Cucrembl ypaBHEHUI"

124

[ToBTOpenue, 06001ICHNE,
cucremarusanus 3Hanuil: "HepaBeHncraa'

125

126

[ToBTOpenue, 06001ICHNE,
cucremarusanus 3HaHuil: "HepaBeHncraa'
[ToBTOpEHHE, 0000IICHUE,
cucrtemaTusanus 3Hanuii: "HepaBencrna'

'

127

[ToBTOpenue, 06001ICHNE,
cucremarusanus 3HaHuii: "IIlponsBogHas
U e€ npuMeHeHue"

128

129

130

131

[ToBTOpenue, o6odIIEHNE,
cucremarusanus 3HaHuil: "IIlponsBogHas
u e€ npumeHeHue"

[ToBTOpenue, 06001IIEHNE,
cuctemartuzanus 3HaHuit: "IIpousBogHas
u e€ npumMeHeHue"

[ToBTOpenue, 06001IEHNE,
cuctemaruzanus 3HaHuit: "MHTEerpan u
€ro npuMeHeHue"

[ToBTOpenwme, 0600IIEHNE,
cucreMaru3anus 3HaHui: "OyHkuun"

132

[ToBTOpenwme, 0600IIEHNE,
cucremarusanus 3HaHui: "OyHkuun"




[ToBTOpEHmE, 0600IICHNE,

133 . | 1 1
cucTeMaru3aius 3HaHui: "OyHKIun

134 HroroBast koHTpoOIbHAs paboTa 1 1

135 Wrorosast KoHTpOJIBbHAS paboTa 1 1

136 [ToBTOpEHHE, 0606H16HI:I€, | |
CUCTeMAaTH3alusl 3HAHHUH

BIIEE KOJIMYECTBO YACOB I1
OBbII{ OJI CTBO HACOB I1O 136 10 94

[TPOT'PAMME




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Maremaruka: anreOpa 1 Hadajla MaTEMaTUYECKOTO aHalu3a, TeomeTpus. Anredpa
U Hayasia MateMatudeckoro ananusa 10-11 kmacc. ba3oBblit u yriyOnE€HHBIHI
ypoBHH. AnnmoB L. A., Komsrun FO. M., Tkauéa M. B. u ap.

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

MareMartunka: aireOpa 1 Hadajaa MaTeMaTHYeCKOTO aHalln3a, reoMeTpus. Anredpa
71 Hayayia MmateMmatnyeckoro anaiausa. 10-11 kimacceel. YueOHoe mocodue. B 4 4.
Amumos 1. A., Komsrun FO. M., TkaueBa M. B. u np.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

http://school-collection.edu.ru

http://wmolow.edu.ru

http://fcior.edu.ru

http://teacher.ru

http://teacher.fio.ru

http://www.int.ru

http://www.math.ru

http://www.numbernut.com/

http://www.tmn.fio.ru/works/

https://math-ege.sdamgia.ru

http://alexlarin.net

www.etudes.ru

http://znanika.ru/




https://learningapps.org

http://www.alleng.ru/edu/math1.htm

http://www .kokch.kts.ru/cdo/

http://edu.secna.ru/main/

http://www.uic.ssu.samara.ru/~nauka/

http://mega.km.ru

http://www.rubricon.ru/

http://www.encyclopedia.ru/

http://www.fipi.ru/

http://www.ege.edu.ru/

http://www.edu.ru/index.php

http://mathege.ru
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