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MNOACHUTEJBHASA 3AIINCKA

VYuebnbiii kKypc «Anrebpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OTHUM W3 HamOoJiee 3HAYMMBIX B TPOTpaMMe cpeaHero oOmiero obpa3oBaHws,
MIOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECHeurnBaeT MHCTPYMEHTAIbHYIO 0azy AJis
M3YUYEHUSI BCEX €CTECTBEHHO-HAY4YHBIX KYpCOB, a C JPYIroil CTOpPOHBI, (hopMHUpYET
JIOTUYECKOE U a0CTPAKTHOE MBIIIJICHUE O0yYaroNIMXcs Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MHGOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUU, CIIOBECHOCTU U JPYTHX
TUCIUIUINH. B pamkax maHHOro y4eOHOTO Kypca OOydYaromuecs OBJaJCBAIOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KoTopas (OopMyIupyeT CBOU
JOCTHKEHHS B MaTeMaTu4yeckon hopme.

VYuebHblli Kypc anreOpsl M Havall MaTeMaTHUYECKOr0 aHalih3a 3aKja/IbIBaeT
OCHOBY [IJIi YCHENIHOTO OBJaJACHUS 3aKOHaMu (U3UKH, XUMHUH, OWOJIOTHH,
MOHMMAaHHUS OCHOBHBIX TCHJICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON KU3HH,
MO3BOJIAET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHMQPPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHSX, YBEPEHHO HCIIOJIb30BaTh MX JJIs JajbHEWIIEro oOpa3oBaHUs U B
NOBCEIHEBHOM XM3HU. B TO ke BpeMs oBiajgeHue aOCTPAKTHBIMU U JIOTHYECKU
CTPOTMMHU KOHCTPYKLMSIMU ajreOpbl M MaTeMaTUYeCKOro aHajiu3a pPa3BUBAECT
YMEHUE HaxXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTH, JOKa3bIBaTh
YTBEPKACHUS ¢ MOMOILBIO MHAYKIMM U pacCy’kKiaTh JEAYKTUBHO, HUCIOJIb30BAThH
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpMUpPYET
KpEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xoxe u3yueHusi yueOHOro kypca «AinredOpa v Havajla MaTeMaTH4e€CKOro
aHanu3a» oOydYarouIvecsl MOJYy4YaroT HOBBIA OMBIT PEIICHHUs] MPUKIAJAHBIX 3aj1ad,
CaMOCTOSITEJILHOTO TOCTPOCHUS] MAaTEMaTUYECKUX MOJIEICH peallbHbIX CUTYaluH,
WHTEPNIpPETAllUd  TIOJYYCHHBIX  PEHICHWM, 3HAKOMSTCA C  [pUMepamMu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

VY4eOHblil Kypc o0janaeT 3HAYUTENbHBIM BOCIHUTATENIbHBIM IMOTEHIMAJIOM,
KOTOpPBI peanu3yercs Kak depe3 Yy4eOHbIH MaTepuall, CHOCOOCTBYIOIIUI
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
JEATEeIIbHOCTH, TpeOyloled MNpOAOKUTEIbHON KOHIICHTpAIlMd BHUMAaHUS,
CaMOCTOATENbHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTHM 3a IOJYYEHHBIN
pe3ynbTar.

B ocnoBe wmeroauku oOydeHus aiareOpe M HadajlaM MaTeMaTHYeCKOIro
aHaJIM3a JIKUT AESATEIbHOCTHBIN MPUHIIUI 00yYEHUS.

B crpykType yueOHOro kypca «Ainrebpa M Hayajga MaTeMaTH4eCKOro
aHaJIKM3a» BbIJCJEHBI CIEAYIOLINE COAepKATEIbHO-METOAUYEeCKUe TuHuu: «Yucna
U BBIYUCIICHUS», «DyHKINUU U TpaduKuy, «YpaBHEHUS U HEpaBeHCTBa», «Havana
MaTE€MaTUYeCKOro aHainu3a», «MHo)kecTBa U JIOTMKa». Bce OCHOBHbIE



COJEPKATENbHO-METOANYECKHE JHHUM HW3Y4aroTCsl Ha NPOTSHKEHUHM JBYX JIET
oOyueHusi Ha YpPOBHE CPEIHEro oO0IIero oOpa30BaHHWsA, €CTECTBEHHO OMOIHSS
JpyT JIpyra W MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
y4€OHBIH KypC SBJISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cede
COJIEp’KaHUE HECKOJIBKMX MaTeMaTHYECKUX AMCLUMIUIMH, TaKMX Kak anreopa,
TPUTOHOMETPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YeCcKas
jgoruka u apyrue. Ilo Mepe Toro kak oOywaroluecs OBJIAJEBAIOT BCE Ooliee
MIMPOKUM MATEMATUYECKUM aIlllapaToM, y HUX IOCJIEI0BATENbHO (hopMupyeTcs U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMaTUYECKYI0 MOJENIb pealbHON
CUTyalluH, IPUMEHATh 3HAHUS, MOJIYUYEHHbIE IPU U3YYEHUU y4eOHOro Kypca, JUis
peIIeHUsI CaMOCTOSITENTFHO C(HOPMYITUPOBAHHON MAaTeMaTHYECKOW 3aJau, a 3aTeM
MHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS» 3aBEpIIACT
(bopMHUpOBaHNE HABBIKOB MCMOJIb30BaHUS JACUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOTr0 00111er0 00pa3oBanus. Ha ypoBHe cpeiHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAeinsieTcss  (OPMUPOBAHHMIO  HABBIKOB
palroHaIbHBIX BBIUMCICHUMA, BKIIOYAIOMINX B CEOSI MCHOIB30BAHUE Pa3TUYHBIX
dopM 3amucu 4yMcia, YMEHUE JelaThb NPUKUJIKY, BBIIOJHATH NPUOIMKEHHbIE
BBIUMCJICHUSI, OLIEHUBATh YHUCIIOBbIE BBIpAaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYyYarolMMCS MHOXKECTBA HATypalbHBIX, IIEIbIX,
palMoOHaNbHBIX M JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LEJbIX 4YHUCEN, 0coOble CBOMCTBA
palMoOHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECKHIE OIepaliu, a TakkKe
U3BJICYCHUE KOPHSA HATYPaJbHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacCIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOYXHOCTSMU MX NMPUMEHEHHS Ul PELICHUsS Pa3iMyuHbIX 33134
dbopMupyeTcsi peaCTaBICHUE O €IUHCTBE MAaTEeMAaTHKH KaK HAyKd M €€ poiu B
MIOCTPOCHUU MOJIEJICH PEalbHOTO MHpa, MIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3aIHS.

JIluaust «YpaBHEHHUS W HEPABEHCTBA» peajM3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha ypOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBKY B KaXKIIOM
pasnene IlporpaMMbl MpEeayCMOTPEHO peIIeHHWE COOTBETCTBYIOIMX 3amad. B
pesynbprare 0OydJaromuecss OBIAAEBAIOT PAa3MYHBIMA METOAAMH  PEIICHUS
palMoHaNbHBIX, HPPAIMOHAIbHBIX, IOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX YypaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajady,
colepkaimx mnapamerpel. [lodydeHHble yMEHHsS MIMPOKO HCHOJB3YIOTCS MpH
UCCIIEOBAaHUM (PYHKIUI C MOMOIIBIO MTPOU3BOJHON, MPU PELIEHUH NPUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAaWMMEHBIINX 3HAYeHUH (DyHKLIUU.
Jlannast copepkarenbHasi TUHUS BKIIIOYAeT B ceOsl Takke (GOpMUPOBAHUE YMEHHIA
BBIMIOJHATH  pacuéTel 1o  (opmyrnaMm, mpeoOpa3oBaHUs  PalUOHAIBHBIX,
UPpPAIMOHATIBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHHUM, a TAKKE BBIPAKCHUM,
coJlepKallluX CcTerneHu W Jiorapudmbel. brarogaps u3yudeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPeICTaBICHUS
3aKOHOMEpPHOCTEH W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npemyaraeT 3(PQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAHO JEMOHCTPUPYET CBOU BO3MOMXHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYecKass JHHUS «DYHKIUM U TpaduKu» TECHO
neperjeTaeTcs ¢ APYrMMH JIMHUSMHU y4eOHOro Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3YUEHNs MaTepruaiia. M3yuenne cteneHHou,
MOKAa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHN JJIs pelIeHUs 3a7a4 U3 APYruX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pElICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM Oonbllloe BHUMaHHE
yaensercss (GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (POpMyJIaMU 3aBUCUMOCTU MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKIWU, CTPOUTH HX
rpaduku. Matepuan 3To¥ cofepKaTeNbHON JTMHUN HaIleJIeH Ha pa3BUTHE YMEHUMN
Y HABBIKOB, ITO3BOJSIOIIMX BbIPAXaTh 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOM, Tpaduueckoid M ciaoBecHOW. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauvana MareMaTnyeckoro aHalin3a» IO3BOJISIET
CYILIECTBEHHO PaCIIMPUTh KPyr KaK MAaT€MAaTHYECKHUX, TAK M NPHUKJIAJHBIX 3a]ad,
JOCTYIHBIX OOYyYarolMMCs, TaK KaK y HHUX MOSABISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLUMHA, OMpEeAeNsiTh HMX HauOOJbIINE W HaUMEHbIINE
3HAYEHHUA, BBIYUCIATH MIIOManun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYXHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJEJEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJUTh HAWIydlllee pelleHue B TMPUKIAIHBIX, B TOM YHCIIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaT€MaTH4€CKOTO
aHanM3a CrocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHHUH pPACIO3HABATh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UcKyccTBe. OOyuaromiuecss y3HaIT O



BBIJIAIONINXCSI PEe3ysIbTaTaX, TOJYYCHHBIX B XOJI€¢ Pa3BUTHS MaTEMaTUKH Kak
HAyKU, U 00 UX aBTOpax.

CopeprkaTenbHO-METOAUYeCKass TUHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOTruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MaTEMATUKU
W TIpeiaraloT Han0oJiee YHUBEPCAIBHBIA SI3bIK, OOBEIUHSIONMIMA BCE Pa3zeiibl
MaTeMaTUKH © e¢ TPWIOKEHUH, OHU CBSA3BIBAIOT pPa3HbIE MaTEeMaTHYCCKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B eauHoe uenoe. [loaTomy BaxkHO 1aTh
BO3MOXKHOCTh OOydarolmeMmycss IOHUMaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U UCIOJIb30BaTh €T0 JIJISi BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKH CJeAyeT IPU3HAThH
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUW U CJEJOBAHUE OMpPEACIEHHbBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTeNbCTB.  3HAKOMCTBO  C  dJIEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
00y4JaroIuxcs, TMO3BOJIIET UM CTPOUTH CBOM PACCY’KIEHHUS Ha OCHOBE JIOTHICCKUX
npaBui, POPMUPYET HABBIKM KPUTHICCKOTO MBIIIJICHUS.

B yueOHOM Kypce «Anrebpa W Havaja MaTEMaTUYECKOrO aHaJIu3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJICIUPOBAHUS, KOTOpPHIE MPHU3BAHbI
CIocOOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJIEICH peatbHBIX
CUTYyaIllMi, WCCIACAOBAHMS O3TUX MOJEIEH C TOMOIIBIO afmapara aireOpbl |
MaTEMaTH4YeCKOT0 aHalli3a, WHTEPIPETAIMH TOJYyYCHHBIX pe3yabTaToB. Takue
3aJIaHUs BIUIETEHBI B KAK/IBIN U3 Pa3/IesioB MPOTPaMMBI, ITOCKOJIBKY BECh MaTepral
y4eOHOTr0 Kypca IIMPOKO HCIIOJIB3YeTCs I pelieHus MPUKIaaHbIX 3anad. [lpu
pEIICHNH  pEabHbIX  MPAKTUYECKUX  3a7ad  oOydJaroliuecss  pa3BUBAIOT
HAOJFOMATEIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHIO, 0000maTh U KOHKPETU3UPOBATH  MpoOJieMy.
JesTenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHU3yeTCs B MPOIIECCe U3YUEHHUS BCEX TeM yueOHOTO Kypca «Anrebpa u Havasna
MaTEMaTUYECKOTO aHATN3ay.

Ha wusyuenue yudeOHOro kypca «Anrebpa W Hadajlla MaTeMaTHYECKOIO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 4aca B HeJIEINIO).



COJAEPKAHUE OBYUYEHUA
10 KJIACC

Yuciaa v BIYMCICHUA

Panmonaneupie umcna. OOBIKHOBEHHBIE W JACCSITUYHBIE IPOOU, MPOLEHTHI,
OeckoHeuHble Tepuoandeckue apodu. Ilpumenenue npobeil W MPOIEHTOB IS
peLIEHUs NPUKIAAHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACiei 3HAHUHN U PealbHOM )KU3HU.

[elictBuTenpHble 4nciia. PalMOHAIbHBIE W UPPALMOHANIBHBIE YHUCIIA.
ApudmeTnueckue  onepanMu ¢ JCUCTBUTEIBHBIMH  YHCIaMd.  MoJyinb
JEUCTBUTEILHOTO YHUCIIA U €ro cBoMcTBa. [IpnOnmx€HHbIE BBIYKMCIICHUS, PABUIIA
OKpYTJICHHSI, PUKHJIKA U OLIEHKA pe3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ 1nensiM  nokaszareneM. buHoM Herorona. Hcnonbs3oBanue
NOJXOAIIEeH (POPMBI 3aIIMCH IEUCTBUTENBHBIX YNCEN JJIS1 PELLICHUS TPAKTUUYECKUX
3a/1a4 U MPEACTABIICHUS JaHHBIX.

ApudmMeTrnuecknii KOpeHb HaTypaJIbHOM CTENIEHU U €r0 CBOICTBA.

CreneHp C palMOHAIBHBIM II0KA3aTEIEM U €€ CBOWCTBA, CTENEHb C
JEUCTBUTEIBHBIM I0KA3aTEIIEM.

Jlorapugm uyucna. CpoiictBa norapu¢pma. JlecaTnyHble U HaTypajbHbIE
Jorapu(Msl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAaHTE€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
aApPKKOCHHYC M ApKTAaHI€HC YMCIIOBOI'O apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxnecTBa M TOXIECTBEHHbIE TMpeoOpa3oBaHUsd. YpaBHEHHE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIE ypaBHEHUsI M YpaBHEHHs-ciencTBUs. HepaBeHCTBO,
pelIeHre HEPAaBEHCTBA.

OCHOBHBIE METO/Ibl PEHICHUS LEIbIX U APOOHO-PAllMOHANIBHBIX YPaBHEHUH U
HEPAaBEHCTB. MHOTOYICHbI OT OJHOM MNEpPEeMEHHOMW. JleneHue MHOrodjieHa Ha
MHOIO4JIeH C ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMA
koapurmentamu. Teopema Buera.

[TpeoOpa3oBaHus YHCIOBBIX BBIPAXKEHUN, COAEPIKALINX CTENEHHU U KOPHHU.

HppauroHanpHbie YpaBHEHUS. OcHOBHBIE METO/IbI penieHus
UPPALMOHATIBHBIX YPaBHEHUIA.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbI PELICHHS IOKAa3aTEIbHBIX

YpPaBHEHHUM.

[IpeoOpa3zoBaHue BhIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.

Jlorapudmuueckue ypaBHEHHUSI. OcHOBHBIE METO/IbI perieHus
Jorapu(pMUUECKUX YpaBHEHHIA.

OcHOBHBIE TPUTOHOMETPUUYECKHE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUUECKUX BbIpakKeHHH. PellieHre TpuroHoMeTpuuecKux ypaBHEeHUH.



Pemienne cucrem JIMHEWHBIX YypaBHEHHMH. Marpuiua CHUCTEMBI JIMHEHMHBIX
ypaBHeHMil. OnpenenuTenb MaTpUilbl 2X2, €ro TeOMETPUYECKUN CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, NPUMEHEHUE ONPENETUTENs ISl PEIICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWM. PellleHHe NpHUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. VccinegoBaHue MOCTPOEHHONM MOAENU C
ITOMOIIBIO MATPHI] U OTIPEIEITUTEIICH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENEN PEAlbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII U HEpPaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3lIMyHbIX 00JIacTell HayKu U peasibHOMU
KU3HU.

DOyHkuuu U rpapuku

@yHkius, crnocoObl 3amaHus (QyHknuu. B3auMHO o00patHble (QyHKIUU.
Kommnosumms pynkiuii. I'paduk  QyHkimu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOmacth ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hynu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIMU. MaKCUMyMbl U MUHHUMYMBI
¢ynkuun. Hanbonpiiee 1 HauMeHblllee 3Ha4eHUsI (PYHKIIUN Ha IPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIUH. DJIEMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHas (yHKIMS ¢ HATypajdbHBIM U LEJNbIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa W rpaduk KOpHS N-OM cTeneHH Kak (GyHKIUU OOpaTHOU
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelICHUs ypaBHEHU.

TpuroHomeTpuyeckas OKPYKHOCTb, OIpPENEIEHUEe TPUTOHOMETPUUYECKUX
(GYHKIMI YHCIOBOTO apryMEHTa.

@DOYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Hauvaja MmaTeMaTH4ecKOro aHajaim3a

ITocaenoBaTelbHOCTH, CHOCOOBI 3aJaHUsl IOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4ECKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. MCTOpHsST BO3HUKHOBEHHS MaT€MAaTHYECKOrO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas ¥ reoMeTpruueckas mporpeccuu. beckoneyHo yObiBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEUHO YOBIBAIOIIEH MeOMETPUUYECKON
MPOTrpeCCrr. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucno €. @opmyia CI0KHBIX
NpoLeHTOB. Mcnonb30BaHWE MPOTPeccUU JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKIIATHOTO XapaKTepa.



HempepriBHbIe (GYyHKIIMM W WX CBOMCTBA. TOUYKHM pa3pbiBa. ACHMIITOTHI
rpajuxoB ¢yHkiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3sBoaHble QyHKIUU. OnpeneneHne, reOMeTpUIECKui U
buznyecKuit CMBICI MPOU3BOIHOMN. YpaBHEHUE KacaTeNbHOM K rpa@uKy QyHKIHU.

[IpousBogubie  snmemeHTapHbix  ¢yHkmuil.  I[IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHOXeCTBO, Onepanuy HaJ MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PELMIEHWUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBUE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHHS.

11 KITACC

Yucaa v BIYMCICHUA

Harypanbsubie u nenbie yucia. [[pumeHeHne NMpU3HAKOB JIETMMOCTU 1EJIbIX
yycen, HauOonbIuid oOmui aenutens (mamee — HOJl) m HamMmenblnee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkinuaa 1ist pereHus
3a/1a4 B LEJIbIX YHUCIIAX.

Kommnekcuble uucia. AnreOpandeckas U TpPUTOHOMETpUYEcKas (HOpPMBbI
3aMUCH KOMIUIEKCHOTO 4Hcia. ApudMETHYECKHE OIepalud C KOMIUIEKCHBIMU
yucinamu. M3o0pakeHne KOMIUIEKCHBIX YHCEI Ha KOOPJIWHATHOW IJIOCKOCTH.
®opmyna Myaspa. KopHu N-oii creneHu M3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCEI IS PEIICHHS (PU3NUECKUX U TEOMETPUUYECKUX 3a]1a4.

YpaBHeHHS U HEPABEHCTBA

CucteMa ¥ COBOKYNMHOCTh YpaBHEHHWH M HEPABEHCTB. PaBHOCWUIIbHbBIC
CUCTEMBI U CUCTEMBI-CIIE/ICTBUSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPHUYECKHMX  YPAaBHEHHMH C  TTOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PellieHne TpPUroHOMETPUUYECKUX HEPABEHCTB.

OCHOBHBIE METOJIbI  PEIICHHUS TOKa3aTeNbHBIX U  JOrapuPpMUIEcKux
HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHUS] UPPAIIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METOJABI PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UppaImoHaIbHBIX, TOKA3aTEJIbHBIX U JJOTapU(OMUIECKUX YPAaBHEHUM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C MapaAMETPaMHU.



[Ipumenenne  ypaBHEHMM, CHCTEM W HEPABEHCTB K  PEIICHUIO
MaTeMaTHYECKUX 3ajad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OJYyUYEHHBIX PE3YIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu ¢GyHKIUHA. ['eomerpuueckue oOpa3bl ypaBHCHUH H
HEPaBEHCTB HAa KOOPJIMHATHOM ITIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pellleHUs YpaBHEHUUW M HepaBeHCTB. [ 'paduueckue
METOJbI PEILICHHS 3a/1a4 C TapaMETPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT NMPHU PEUICHUHW 3aad U3 JIPYTrUx Y4eOHBIX
MPEIMETOB U PEATBHOMN KU3HHU.

Hauaja MaTeMaTH4eCKOro aHAJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH U
skcTpeMyMbl.  Haxoxzaenue  HauOoJbIIEro W HAUMEHBIIETO0  3HAYEHUU
HEIMPEePbIBHON (DYHKIMU HA OTPE3KE.

[IpumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIyUIIero pelieHus B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs Ipolecca,
3aJIaHHOTO (HOPMYJION WK TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIUH. [IpaBuna Haxoxk1eHHs TepBOOOPA3HbIX.

WNuTterpai. I'eomerpuuecknit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyie Hetorona-JleiOuuna.

[TpumeHeHrne MHTErpaja s HAXOXKICHHUS IUIOIAAeH MiIockux ¢Guryp u
00BEMOB T€OMETPUUECKUX TEIL.

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEeHU. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOLECCOB € MOMOLIBI0 U depeHIanIbHbIX
YpPaBHEHUM.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYaIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO  YJ€Ha  POCCHICKOro  00IecTBa,  NPEACTaBICHHE O
MaTeMaTHYECKUX OCHOBax (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
MNpoIEeAYp TPaKIAHCKOrOo o0OIecTBa (BBIOOPHI, OMPOCHI W JIPYyroe), yMEHHue
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C HX
GyHKIUSIMHA 1 Ha3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
UCIIOJIb30BAHUE ATUX JIOCTMKEHHM B JAPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) 1IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEH POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUW HAayKu M JEATeIIbHOCThIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYILEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYAs SCTETHUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1au, PEIICHU, pacCy XICHU, BOCIPUUMUYUBOCTD
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3uYecKoro BOCIUTAHUSA:

cOPMHPOBAHHOCTh yMEHHUS TPUMEHSATH MAaTEMAaTUYECKHE 3HAHUSA B
MHTEepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3I0POBBIO (370POBOE MHTaHHUE, COATAHCUPOBAHHBIM PEXKUM 3aHATHH U
OTIIbIXa, peryisipHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AESATEILHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYydy, OCO3HAaHWE IICHHOCTH TPYAOTIOOUs, HHTEpeC K
pazmuuHbIM  chepaM  NpodEeCCUOHANBHOM  JESATEILHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymeid mnpodeccur U peanu3oBbIBATb COOCTBEHHBIE KU3HEHHBIE IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKoMy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUUM BCEM KU3HM, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAaHHE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPUPOJHON U COLMAIbHON
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW JUIS pelieHus 3agad B o0JacTu
OKpY’)Karolel cpebl, IJIAaHUPOBAHME IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPe/Ibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIIECTBEHHOM  MPAKTUKH, IOHHMMaHUE
MaTeMaTHYECKOM HayKH KakK c(]epbl 4YeIoBEeUeCKOW MesATEebHOCTH, 3TaroB €&
pPa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS UMUBUIM3ALMH, OBJIAJIEHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoll Kak CpEJICTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HUCCIEIOBATEIbCKYIO JESATEIbHOCTh
WHJIMBUIYAJIBHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBIC YHUBEPCAJIbHBIC YYeOHbIE 1eiiCTBUS

ba3oBble 1oruyeckue 1eMcTBUA:

BBISIBJIAIT M XapaKTEPHU30BaTh CYIIECTBEHHbIE MPHU3HAKH MaTEMaTUYECKUX
OOBEKTOB, TIOHSTHI, OTHOLUEHUH MEXIy MOHATUAMH, (OPMYIUPOBATH
OIpeJEeNeHHs MOHATUN, YCTAHABIMBATh CYLIECTBEHHBIN NMPU3HAK KJacCU(UKAIUH,
OCHOBaHUS 711 0000UICHUS U CPaBHEHUSI, KPUTEPUH POBOIUMOTO aHAJIM3a;

BOCIPUHUMATh,  (OpPMYyJIHpPOBaTh U  NPeoOpa3oBBIBATH  CYKJCHUS:
YTBEPAUTEIbHBIE U OTPULATENbHbIC, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U TPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JienaTh BBIBOABI C MCIOJB30BAHUEM 3AaKOHOB JIOTMKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUEHUH, YMO3AKIIOUEHHH 0 aHAJIOTUH;

MPOBOJUTH CAMOCTOSITENIBHO J10KA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBAaTh aPTyMEHTALMIO, IPUBOJUTE IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BHIBObI;

BBIOMpATh CMOCO0 peleHrus Yy4yeOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BAPUMAHTOB  pEIICHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIIMM ¢ y4éToM
CaMOCTOATENbHO BBIJIEJIEHHBIX KPUTEPUEB).



ba3oBble uccienoBareJbcKue 1eHCTBUA:

UCITIOJIB30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHpYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3y, apryMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
10 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00BbEKTa, SIBICHHUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXI1y 00bEeKTaMU, SIBJICHUSMU, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTaMm
NPOBENEHHOTO  HAOJIOJIEHUs, UCCIIEIOBAaHUS, OLIEHUBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 000OIIECHUI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpoOllecca, a TakKe BbIABUTATh
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nndopmanueii:

BBISIBIIATH Ae(UUNTHI UHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJI OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IUYHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIOB H
(dbopM npeacTaBIeHNUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMyHbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATH HaAEKHOCTD uHbopMaIuu () CaMOCTOSATEIIBHO
chOpMYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHbIE YHUBeEpPCaJIbHbIE Y4eOHbI€e AeHCTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMy.HI/IpOBaTB CY)KI[CHI/IS[ B COOTBCTCTBHUHU C YCJ'IOBI/IHMI/I n
IeJIsIMHu O6H_[€HI/I$I, SICHO, TOYHO, I‘paMOTHO BBIpa)KaTB CBOIO TO‘IKy 3p€HI/ISI B
YCTHBIX M IIMCBMCHHBIX TCKCTAX, AABATh IIOACHCHHA II0 XOAY PCHICHUA 3aJda4dH,
KOMMCHTHUPOBATDH HOJIyLIeHHBIﬁ pCSYJ'II)TaT;

B Xo/€ 00CYyXXJIeHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAE€MOU TEMBI,
HpO6H€MBI, pemaeMoﬁ 3aga4dd, BBICKA3bIBaTh HWJACHU, HAIICIICHHBIC Ha IIOUCK
pel_HeHI/IH, COITIOCTABJIATH CBOH CY)KJICHI/ISI C Cy)K)ICHI/ISIMI/I leyrI/IX y‘IaCTHI/IKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJICTBO TO3UIMNA, B KOPPEKTHOU (opme
bopMyIUpPOBAThH PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB pe3y.]'IBTaTBI peﬂleHI/IH 3aga4du, BKCHepI/IMeHTa, HCCJICA0OBAaHUs],
MIPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIEHHMS € YYETOM 3ajad
MIPE3EHTAIMHA U 0COOEHHOCTEH ayIUTOPHH.



PeryasiTuBHbIe YHMBepcaJbHbIe YueOHbIE AeicTBUSA

Camoopranuzanms:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 3a/1a4, BRIOUPATh CIIOCOO pEIIeHUS C
y4E€TOM UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHPOBATh
¥ KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW WHGOPMAITUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbII HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEpIIIAEMBIX JIEHCTBUN U MBICIUTEIBHBIX MPOIIECCOB, UX PE3yJbTATOB, BIAICThH
criocobaMu CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca W pe3yibTaTa pEmieHUs
MaTeMaTHYECKOH 3a1a4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYThH IIPH PEHICHUU 3a/1ayH,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JaHHBIX,
HaWJICHHBIX OMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUYUHBI
JTOCTIDKCHHSI WU HEIOCTHIKCHUS PE3YIhTaTOB NEATCILHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHAsl 1eSITEJIbHOCTD:

MOHUMATh M MCIOJIL30BATh MPEUMYIINECTBA KOMAHJAHOW W WHIUBUYIbHON
paboThl TpU pEHIeHUH YYEOHBIX 3a7a4, MNPUHUMATh I€JIb COBMECTHOMU
NEATEeTLHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacmpeneisTh
BUIbl pabOT, JOrOBapuUBaThCs, OOCYXKIaTh TMPOLECC M Pe3yJbTaT pPadOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPyNmoBbIX Gopmax paboThl (0OCykaeHMs, OOMEH MHEHUH,
«MO3TOBbIE IITYpPMbD» W UWHBIE), BBHINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTUMH UJI€HAMHU KOMAaHIbI, OIICHHBATh
KaueCTBO CBOETO BKJAjJa B OOIIMIA MPOAYKT MO KPUTEPUAM, CPOPMYITHPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuyenuss B 10 kiaacce oOydaromuiics MHOJYYUT CIEIYIOIINE
MPEIMETHBIC PE3YJIBTAThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl yu4eOHOTO
Kypca «Anrebpa u Hadajla MaTEeMaTUYECKOTO aHATN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHSTHSAMU: PAIMOHATIBHOE YHCIIO, OECKOHEYHas
nepuoanueckas ApoOb, TMPOLEHTHI, HWPPALUOHATBHOE YHCIO, MHOXECTBa
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCEI, MOLYJIb JEUCTBUTEIIBHOTO YHCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUHW U PEATIbHOM KU3HU;



OPUMEHATH NPUOIKEHHBIE BBIYUCIICHUS, TTPaBUIa OKPYTICHUS, TPUKUIKY U
OLICHKY PE3yJIbTaTa BBIYNCICHNN;

CBOOOJHO ONEPHUPOBATH MOHATHEM: CTENEHb C LEJbIM I[OKa3aTeleM,
UCIIOJIb30BaTh MOAXOIALIYI0 (POPMY 3aMUCU JEHCTBUTENBHBIX YUCEI JIJIsl PELLICHUS
IIPAaKTUYECKUX 3a]1a4 U NPEICTaBICHUS JAHHbIX;

cBOOOIHO OIEpPUPOBATh MOHATHEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTEIICHH;

CBOOO/IHO OIIEPUPOBATh MOHATUEM: CTETIEHD C PallMOHAIBHBIM I10Ka3aTeleM;

CBOOO/IHO OIEpPUpPOBaTh MOHATHUAMH: JIOTapU(PM UHCIa, JECITHUUHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOOJHO ONEPUPOBATh MOHATUSIMHU: CHHYC, KOCHUHYC, TAHT€HC, KOTaHTE€HC
YUCIJIOBOTO apTyMEHTAa;

OIEpUPOBATh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAaHI'€HC YUCIOBOIO
apryMeHTa.

YpaBHeHHS U HEPABEHCTBA:

CBOOOJHO OIEpPUPOBATH MOHIATHSAMU: TOXIECTBO, YPABHEHUE, HEPABEHCTBO,
PAaBHOCHWJIBHBIE YPABHEHUS U YPABHEHUSA-CIIECICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

OPUMEHATh pPAa3IMYHbIE METOJbl PEIIEHUS PALUOHAIBHBIX MU JIPOOHO-
palMOHAIBHBIX ypPAaBHEHUH, NIPUMEHATH METOJ HWHTEPBAJIOB I PEIICHUs
HEPABEHCTB;

CBOOOJTHO OINEPUPOBATH IMOHATUAMH: MHOTOYJIEH OT OJHOW INEPEMEHHOM,
MHOTOYJIEH ¢ IedbIMH KO3 (dULIUMEeHTaMH, KOPHM MHOrOYJIeHa, HIPUMEHAThH
JIeJIEHNEe MHOT'OYJIEHA HA MHOTOWIEH C OCTAaTKOM, TeopeMy besy u teopemy Buera
JUISl peLIEHUs 3a/1ay;

CBOOOJHO ONEPUPOBATH TMOHATUSMHU: CHUCTEMA JIMHEWHBIX YpaBHEHUA,
MaTpuLa, ONPEACINUTENb MATPUIBI 2 X 2 W €ro TIEeOMETPUYECKHM CMBICII,
WCIIOJIB30BaTh CBOMCTBA ONpENENHTeNss 2 X 2 g BBIYMCICHHMS €ro 3Ha4yeHus,
IPUMEHATh ONPEIAEIUTENN JUIsl PELIEHUS CUCTEMBbl JIMHEHHBIX YpPAaBHEHUH,
MOJEIUPOBATh PEAIbHBIE CUTYAlMU C MOMOILIBID CUCTEMBI JUHEHHBIX YPABHEHUH,
UCCIIE0BAaTh IOCTPOEHHBIE MOJEIHM C IOMOLIBIO MaTpPULl M ONPEIEIUTEINEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTAT;

WCIIOJIb30BaTh CBOWMCTBA JIEUCTBUM C KOPHAMH Il TMpeoOpa3oBaHMs
BBIPAKCHUM,

BBITNIOJIHATH MPE0OPa30BaHUs YHCIIOBBIX BBIPAKEHUH, COJEPIKALUX CTEIEHH C
palMOHAIBHBIM [10KA3aTENEM;

UCIIO0JIb30BaTh CBONCTBA norapupmMoB TUIS1 npeoOpa3zoBaHuUs
Jorapu(pMHUECKUX BBIPAKECHUN;



cBOOOIHO OMEpPUPOBATH MOHATHUSAMHU: HPPALMOHANBHBIE, MOKAa3aTEIbHbIE U
JorapuMHuyuecKre ypaBHEHUs, HAXOJAUTh UX PEUICHHSI C TIOMOIIBI0 PAaBHOCHIBHBIX
NEPEXO0B HIIM OCYILECTBIISASA POBEPKY KOPHEH;

MPUMEHSTH OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYJIbI Uil IpeoOpa30OBaHUs
TPUTOHOMETPUUECKUX BBIPAKCHHUI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATH HEOOXOAuMbIe (OpPMYIbl JUIsi  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPABHEHUMH;

MOJICNIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKe anreOpbl, COCTABISTH
BBIDOKEHUSI, YpaBHEHHsS, HEPaBEHCTBA IO YCIOBUIO 3a/aud, MCCIEI0BaTh
MOCTPOEHHBIE MOJIENH C UCIIOIb30BAaHUEM alllapaTa anreopsbl.

DOyHkuuu U rpapuku:

CcBOOO/IHO ONEPUPOBATh NOHATUAMMU: (PYHKILMSI, CIIOCOOBI 3a/1aHusl (PYHKIMH,
B3aMMHO OOpaTHble (QYHKIUU, KOMMO3UIUs GyHKUUNA, Tpaduk QyHKIUH,
BBINIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpapuKoB (PyHKIUI;

CBOOOJHO OIEPUPOBATH MOHATUSIMH: OOJACTh OMPEAEICHUS U MHOXKECTBO
3HaYeHUH QPyHKINUU, HYJTH (YHKIIHHA, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOIHO OINEpUpOBaTh MNOHATHSAMM: UETHBIE M HEUYETHBbIE (yHKUUH,
nepuoanyYeckre (QyHKIUHU, TPOMEKYTKM MOHOTOHHOCTH (DYHKLIMH, MAKCUMYyMbl U
MUHUMYMBl (DyHKIIMK, HaumOoJblllee M HAWMMEHbIIEe 3HAaueHWEe (YHKIUU Ha
IPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHBIM U
LENbIM [OKa3zaTeaeM, rpapuK CTENEeHHOW (PYHKIMHM C HATypaJbHbIM U LEJIbIM
nokasaresieM, rpaduk KOpHsS N-OW CTENeHW Kak (yHKIMH OOpaTHOM CTENEeHH C
HaTypaJIbHbIM MOKa3aTeJeM;

ONEepUpOBaTh MOHATUSMU: JIMHEHHAs, KBaJpaThUyHas MU JPOOHO-IMHEIHas
(GYHKIUH, BBITIOJIHATE 3JIEMEHTAPHOE MCCIIEA0BaHUE U IOCTPOEHUE UX TPaPUKOB;

cBOOOIHO ONEpHUpOBaTh MOHATHSIMM: IOKa3zaTejabHas U Jorapupmudeckas
(GyHKLIMH, UX CBOMCTBA U rpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIs PEIICHUS
YPaBHEHHUI;

CBOOOJTHO OMNEPUPOBATH MOHSTHSIMHU: TPUTOHOMETPUYECKAs OKPY>KHOCTD,
orpesiesieHue TPUTOHOMETPUUECKUX (YHKIMI YUCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (GyHKUUN JUId  HCCIEAOBaHUS TPOLECCOB U
3aBUCUMOCTEN MpH pElIeHUH 3aJlad U3 APYrUX y4eOHBIX MPEIMETOB U PealbHON
YKU3HH, BbIpaXXaTh OpMyIaMHu 3aBUCUMOCTU MEXKIy BEJIMYMHAMU;

Hauaja mareMaTH4ecKOro aHaJIM3a:

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: apudMeThyeckas U TeoMeTpuyecKas
nporpeccusi, 06CKOHEYHO yOBIBArOIasi TeOMETpUUECKasi MPOTPeCcCus, TUHEHHBIA U



AKCIIOHEHITUATLHBIN POCT, (JOpMyJia CIOKHBIX MPOIIEHTOB, UMETh MPECTaBICHUE
O KOHCTaHTE;

WCIIOJB30BaTh TMPOTPECCUU ISl PELICHUS] pPEealbHBIX 3a7ay MPUKIAJTHOTO
XapakTepa;

CBOOOJTHO OIEPUPOBATH MOHIATHUSIMU: MTOCIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHUS
MOCJIEA0BATEILHOCTEH, MOHOTOHHBIE M OrPAHUYEHHBIE MOCIEI0BATEILHOCTH,
MOHMMATh OCHOBBI 3apOXKJEHUS MaTeMaTHYECKOro aHajdu3a Kak aHaiau3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO ~OINEPUPOBATH TMOHATUSIMHU: HENPEpPhIBHbIE (PYHKIUU, TOUYKH
paspbiBa rpaduka QyHKIIUHA, aCUMOTOTHI rpadrka HyHKIUH;

CBOOOJIHO OIEpUPOBATHh MOHATHEM: (YHKIIMS, HEMpEephiBHAS Ha OTPE3KE,
MPUMEHSITH CBOMCTBA HEMPEPHIBHBIX (PYHKIIUMA 7151 pEIIeHUs 3a]1ay;

CBOOOJTHO OIEPUPOBATH TOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHEIC
byHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIYUCIISITh TTPOU3BOJIHBIE CYMMBI, MPOU3BEICHUS, YACTHOIO U KOMIO3UIIUU
IBYX (DYHKIIUH, 3HATh MPOU3BOHBIE JIEMEHTAPHBIX (PYHKIINIA;

UCIIOJIB30BaTh T€OMETPUUECKUNA U (DU3UYECKUI CMBICI TPOU3BOJHON IS
pelIeHus 3a1a4.

MHo:xecTBa M JIOTHUKA:

CBOOOJHO  OMEpUpPOBATH  TMOHSATUSIMHU: MHOXKECTBO, ONEpalud  Haj
MHOECTBaMU;

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapart JJisl ONMCaHUs PeajbHbIX
MPOIIECCOB U SIBJICHUMN, TPHU PEUICHUU 3a]1a4 U3 APYTHX yUeOHBIX MPEIMETOB;

CBOOOJTHO OIEPUPOBATH MOHATUAMH: OIpEACIICHHe, TEopeMa, ypaBHEHHE-
CJIeICTBHE, CBOMCTBO MAaTEMAaTHUYECKOTO O0BEKTA, T0KA3aTeIbCTBO, PABHOCUIILHbIE
ypaBHEHUS U HEPABEHCTBA.

K xoniy oOyuenus B 11 kiacce oOy4aromuics TOJYYHUT CIEIYIONIUE
MPEAMETHBIE PE3YJIbTAThl IO OTACJIBHBIM TeMaM pabouell mporpamMmbl y4eOHOTO
Kypca «Anredpa U Hauaja MaTeMaTHYECKOr0 aHATN3a»:

Yuciia ¥ BBIYUCTICHUSA:

CBOOOJHO OMNEpPUPOBaTh TMOHATHUSAMM: HATypaJlbHOE U II€JI0€ YHUCJIO,
MHOKECTBA HATypaJbHBIX U LEJIBIX YUCEN, UCIOJIb30BaTh MPU3HAKU JEIUMOCTHU
uenbix yucen, HOJl 1 HOK naTypasibHBIX 4Mcen JJIsl pelieHus 3aay, NPUMEHSTh
anroput™m EBkina;

CBOOOJIHO OMNEpPUPOBATh IMOHATHEM OCTaTKa 10 MOJYJII0, 3alUChIBATh
HaTypaJbHbIE YHUCIIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJTHO OTEpUPOBATh MOHATHUAMH: KOMILJIEKCHOE YHCIO M MHOXXECTBO
KOMITJIEKCHBIX YHWCEJI, MPEACTaBIATh KOMIUIEKCHBIE UYMCa B alreOpandeckod u



TPUTOHOMETPUUYECKOI (hopMe, BBITIOIHATH apu(METHUECKHE ONepali ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHHS U HEPaBeHCTBA:

CBOOOJTHO OMEPUPOBATH MOHATUSIMHU: HUPPAIMOHAIIBHBIC, MOKa3aTelIbHbIE U
jJorapuMUUYECKHE€ HEpPaBEHCTBA, HAXOJUTh MX PEIICEHUS C TMOMOUIBIO
PAaBHOCHWJIBHBIX IIEPEXO/IOB;

OCYUIECTBJIATH OTOOpP KOpPHEW MpH pElIEHUHd TPUTOHOMETPUUYECKOIO
YpaBHEHUS;

CBOOOJTHO OIEpUPOBaTh IMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXoaumble  (HOPMYJIBI  JIJIi  PEIICHUS] OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYNHOCTh YPaBHEHUH U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMbI U CUCTEMBI-CICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYIHOCTEH pallMOHAIBbHBIX, UPPALMOHAIBHBIX, ITOKA3aTEIbHBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

permarb palOHAJIbHBIE, VppalMOHAJIbHBIE, ITOKa3aTEIIbHBIE,
jJorapuMUYECKHe W  TPUTOHOMETPUYECKHE YpaBHEHUST W  HEPABEHCTBA,
COJZIeprKalllie MOYJIU U IIapaMeTphl;

OPUMEHATH TpaduyecKue METOIbI JUIsl PELLICHUS] YPaBHEHUM U HEPaBEHCTB, a
TaKXKe 3a/1a4d ¢ mapaMeTpaMy;

MOJICJIMPOBATh peajbHbIE CUTyallUM Ha S3bIKE anreOpbl, COCTABISATH
BBIDAKECHHUSI, YPABHEHUWS, HEPABEHCTBA W MX CHCTEMBI II0 YCJIOBHIO 3a/1ayH,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJENIN C HCIIOJIb30BAHWEM ammaparta anreopsl,
VMHTEPHPETUPOBATH NOJYUYECHHBIN PE3YJIbTAT.

DOyHkuuu ¥ rpapuku:

CTpOUTh TpadUKH KOMMO3MIMU (PYHKIUHA C MOMOILBIO 3JIEMEHTApPHOIO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA;

CTPOUTh TIEOMETpPHUYECKHEe 00pa3bl ypaBHEHHMM U  HEpaBeHCTB Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJHO  OMEpUPOBATh TMOHATHSAMHU: TpPaPUKA TPUTOHOMETPUUYECKUX
dynxumi;

OPUMEHATh (QYHKIUHM JJI1 MOJCJIUPOBAHMUS M HCCIIEIOBAaHUS peaslbHBIX
IIPOLIECCOB.

Hauana MaTeMaTH4ecKOro anajamsa:

MCITI0JI30BATh MPOU3BOIHYIO JIJISl UCCIEAOBAaHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HAXOAUTh HauOoJblllee U HAaMMEHbIIee 3HaAUCHUS (PYHKIIMHM HENpPEpPhIBHON Ha
OTpE3KE;



UCIOJIBb30BaTh MPOU3BOJHYIO JUIS HAXOXKIEHUS HAWIydllIero peHieHHus B
OPUKIATHBIX, B TOM YHCIE COLMAIbHO-’KOHOMHYECKUX, 3aJayax, i
OTIpE/IETICHUS] CKOPOCTH W YCKOpPEHHUsS Tpolecca, 3aJaHHOro (QOpMyJoi WM
rpaduKom;

CBOOOJHO OMEpPUPOBATh MOHATHAMU: IepBooOpa3Has, ONpeAcIEHHbIHI
UHTETpaJl, HAXOJWUTh MEPBOOOpA3HBIC AIIEMEHTAPHBIX (YHKIMNA M BBIYHUCISATH
uHTerpan no popmyne Horotona-JleliOnua;

HAXOJUTh IUIOLIA/IU TUIOCKUX (UTYp M 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMEThb MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha TpHUMEpe
cocTaByieHus U depeHInalIbHBIX YPaBHEHU;

pemaTth MPUKIAJAHBIE 33a4d, B TOM YHCJIE COLUATBHO-IKOHOMUYECKOTO U
bu3NYECKOTo XapakTepa, CpeICTBAMI MAaTEMaTHIECKOTO aHAJIHN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVJIACC
Ne HaumeHoBaHue pa3jieioB u
n/n TeM MPOrpaMMbl

MHOXeCTBO eHCTBUTEIBHBIX
grcesl. MHOTOWICHBI.
PanonanbHbIe ypaBHEHHUS U
HepaBeHCTBa. CUCTEMBI
JMHEHHBIX ypaBHeHUH (24)

Tema ypoka

1. MHOXeCTBO, onepary HaJ MHOYKECTBAMH M UX
CBOMCTBa

2. luarpammel Ditnepa-Benna

3. [IpuMeHeHre TEOPETHKO-MHOKECTBEHHOTO armapara
JUTSL pellieHus 3a/1a4

4, PatmonansHble yncia. OOBIKHOBEHHEIE U
JIECATUYHBIC IPOOU, TTPOLICHTHI, OECKOHEUYHBIE
MEePUOINYECKHE TPOOH

5. [Ipumenenue apobeli U MPOIIEHTOB AJIS PEeIICHUS
MPUKJIAHBIX 33]1a4

6. [lelicTBUTENbHBIC UKclia. ParnonaibHbIC U
HppAIOHATIEHBIE YHCIIa

7. Apudmernueckre onepanuu ¢ J1eHCTBUTEIbHBIMU
YHCIIaMA

8. Moty JeCTBUTEIHLHOTO YUCIIA U €T0 CBOMCTBA

9. [MpubnmxE€HHBIC BRIYUCICHUS, PABUIa OKPYTIICHUS,
MPUKUJIKA U OLIEHKA pe3yJIbTaTa BEIYMCICHUM

10. OcHOBHBIE METOJIBI PEIICHUS LENBIX U APOOHO-
palMOHANbHBIX YPAaBHEHUI U HEPABEHCTB
11.MHuoro4IeHbI OT OAHOU TTepeMeHHOoN. Jenenne
MHOTOYJIEHa Ha MHOTO4JIEH ¢ ocTaTkoM. Teopema besy
12. MHOTO4IEHBI C TeTbIMHA KO3 PHUIIIeHTaMH.

KoaunuecTBO
yacoB

DJIeKTPOHHbIE

(undgposbie)
oOpa3oBaTejibHbIE

pecypchbl

POIII
VYpoku anredpbl




Teopema Buera

13. Pemenue cuctem JIMHEWHBIX YpaBHEHUM

14. Marpuna cucTeMbl JIMHCHHBIX YPaBHCHH.
Onpenenuresib MaTPUIBI 2X2, €r0 TEOMETPUUYECKUI
CMBICIT U CBOMCTBA; BHIUMCIICHHE €TI0 3HAYCHUS

15. Onpenenurens MaTpullbl 2X2, €ro reOMETPUUECKUI
CMBICJI U CBOMCTBA; BBIUMCIIEHUE €r0 3HAUCHUS

16. [IpumeHeHHE ONPEISITUTENS ISl PEIICHHS] CHCTEMBI
JIMHEUHBIX YPaBHEHUN

17. Pemienne npuKIaiHbIX 3a1a4 C TTOMOIIBIO CUCTEMBI
JIMHEUHBIX YpaBHEHUN

18. KonTponbHas pabora: "PanronanbHbie ypaBHEHHS U
HepaBeHCTBA. CUCTEMBI IMHEUHBIX YpaBHEHUN"

OyHKIMU U TpadUKHU.
CrenenHast QyHKIUS C LETBIM
nokasarenem (12)

1. ®ynknus, cniocoos! 3ananus GpyHknuu. Bzanmuao
obOpartnble pyHkimn. Komnosumus GyHKImiz

2. I'padpuk pyHKIMM. DneMeHTapHbIe IpeoOpa3oBaHUs
rpadukoB QyHKIHIHA

3. Ob6nacTh ornpeieNeHuss © MHOKECTBO 3HAUEHHI
¢yukuuu. Hynu ¢pynkuuu. [IpomexyTku 3HaK
MOCTOSTHCTBA

4. Yérupie u HeuéTHble pyHkuuu. [lepuoanueckue
¢ynxun. [IpoMexyTKu MOHOTOHHOCTH (DyHKIIUN

5. Makcumymbl 1 MUHUMYMBI pyHknu. Hanbonbiee u
HalMEHbIIIee 3HaUeHNe (PYHKIIUN Ha IPOMEXYTKE

6. JIuneiinas, KkBagpaTuyHas U IpOOHO-THHEHHAS
byHKIIUU

7. DneMeHTapHOE MCCIIEeJOBAHNE U TOCTPOSHHE
rpadukoB 3TuX QyHKINN

8. Crenens ¢ nenpM nokasatenem. buaom Hetotona
9. Crenennas GyHKIHS C HATYPAIBHBIM U LIEITBIM

POIII
VYpoku anre6pbl




nokasaresneM. E€ cBoiicTBa u rpaduk
10. KonTpomasHas padora: "Crenennas Gynkius. E€
cBoiicTBa U rpaduk”

Apudmernueckuii KOpeHb N-
oii crenenu. ppannoHanbHble
ypaBHenus (15)

1. Apudmernyecknii KOpeHb HATYPAIBHOM CTETICHU U
€ro CBOMCTBA

2. IIpeoOpa3zoBaHMsI YMCIOBBIX BEIPAKEHUH,
COJIepKAIMX CTEIIEHN U KOPHU

3. Uppaunonanbuble ypaBHeHUs1. OCHOBHbBIE METO/IbI
peLleHMs] HPPALIMOHAJIbHBIX YPaBHEHU

4. PaBHOCUIIbHBIE [IEPEXObl B PEILICHUH
UPPaLMOHATILHBIX YPaBHEHUM

5. ColicTBa U rpauK KOpHsI N-Oi CTENEHH Kak
(GyHKIMM 00paTHOM CTENEHH C HATypaIbHBIM
nokasaresaeM

6. KonrponbHas pabora: "CoiicTBa u rpaduk KopHs N-

ol crenenu. MppaunoHaibHbIe ypaBHEHMS"

POII
Ypoku anre6psl

IToka3zarenbHast QyHKIMSL.

IlokazaTenbHBIC YpaBHCHHUA
(10)

Jlorapudmuueckas pyHKIuUS.

Jlorapudmmuueckue ypaBHeHUs
(18)

1. Crenens ¢ paroHaIbHBIM MIOKa3aTeNIeM U €€
CBOMCTBA

2. IlokasarenbHast GyHKIUS, €€ CBOWCTBA U TpaduK
3. Ucnonb3oBanue rpaduka GyHKIUN A pELISHUS]
YpaBHEHUU

4. IToka3arenbHble ypaBHEeHUs. OCHOBHBIE METO/bBI
pelIeHHs TOKa3aTeIbHbIX YpPaBHEHUN

5. KonrponbHas paborta: "IlokazarenbHas QyHKIHS.
IToka3zaTenbHble ypaBHEHUSA"

1. Jlorapugm uucna. CpoiicTBa norapupma

2. JlecsiTUuHBIE M HATYpaJibHBIE JIOTapU (MBI

3. [IpeoOpa3oBanue BhIpaXKEHUH, COAEPIKAIINX
aorapu@msl

POIII
VYpoxku anredpsl

POIII
VYpoxku anredpsl




Tpuronomerpuueckue
BBIp)KEHHs U ypaBHEeHUsI (22)

IlocnenoBaTeIbHOCTH U
nporpeccuu (10)

4. Jlorapudmuueckast GyHKIWs, e€ cBoiicTBa U rpaduk
5. Ucnonp3oBanue rpaduka GyHKIUN ISl peIICHUS
ypaBHEHUU

6. Jlorapudmuueckue ypaBaeHust. OCHOBHBIE METOIbI
peteHus JorapuGpMuIecKuX ypaBHEHHI

7. PaBHOCWJIbHBIE TIEPEXO/Ibl B PELLICHUU
JorapupMHUUECKUX ypaBHEHUN

8. KonrponbHas padora: "Jlorapudmuueckast pyHKIus.
Jlorapugmuueckue ypaBHeHUs"

1. Cunyc, KOCUHYC, TaHT€HC U KOTAHI'€HC YHCIIOBOTO
aprymeHra

2. ApkcuHycC, apKKOCHHYC U aQPKTaHT€HC YHCIOBOTO
aprymeHra

3. Tpuronomerpudeckasi OKpy>KHOCTb, OTIpe/ICTICHHE
TPUTOHOMETPHUUYECKUX (DYHKIIMH YHUCIOBOTO apryMeHTa
4. OCHOBHBIE TPUTOHOMETpPUYECKHE (HOPMYITBI

5. IIpeobpa3zoBaHye TPUTOHOMETPUUECKUX BBIPAKEHHI
6. PemieHrie TpUroHOMETPUYECKUX YPAaBHEHUH

7. KontponbHas pabora: "TpuroHomerpuieckue
BBIPAXEHUS U TPUTOHOMETPUUECKHUE ypaBHEHUS "

1. [TocnenoBaTeNbHOCTH, CLIOCOOBI 3aJaHUS
nmocjieqoBaTeabHOCTel. MeTo1 MaTeMaTH4eCKOi
WHIYKIUAN

2. MOHOTOHHBIE U OTPaHUYEHHBIE MTOCIIE0BATEIHLHOCTH.
3. UcTopus aHamm3a OECKOHEYHO MaJIbIX

4. Apudmerrueckas mporpeccust

5. 'eomerpuueckas nmporpeccus

6. beckoHewHO yOBIBarOIIasi reOMeTPHICCKast
porpeccust

o

e

POIII
VYpoxku anredpsl

POIII
VYpoku anre6pbl




Henpepsisabie GyHKIINH.
IMpoussoanas (20)

[ToBTOpenue, 060061IeHNE,
cucremMaTu3anus 3HaHui (5)

7. CymmMa 6eCKOHEYHO yOBIBAIOIIECH I€OMETPHUECKOM
porpeccuu

8. JImHeHHBII 1 SKCIIOHSHITHAIBHBINA pocT. YHco e.
dopmyiia CI0KHBIX TPOLIEHTOB

9. Mcnonb30BaHUe IPOrPeECCUU /ISl PEILIEHUS pealbHbIX
3a/1a4 PUKJIAJAHOIO Xapakrepa

10. KonTtponsHas padora: "llocnenoBaTensHOCTH U
nporpeccun”

1. HenpepbiBHBIE GYHKIMU U UX CBOICTBa

2. Touka pa3pbiBa. ACUMITOTHI TpaduKOB HyHKIIUH
3. CpoiicTBa (pyHKIMI HETIPEPBIBHBIX HA OTPE3KE

4. MeTtos MHTEPBAJIOB [T PEIICHUS HEPABEHCTB

5. IlpumeHeHune CBOMCTB HENPEPHIBHBIX (DYHKINIA 1151
peleHus 3aaa4d

6. IlepBas u Bropasi NpoU3BOJHbBIE (PYHKIIUH

7. Onpenenenne, reOMETPUYECKUN CMBICT TIPOU3BOTHON
8. Onpenenenue, pu3nyecKuii CMbICT TPOU3BOAHOM
9. YpaBHeHue kacatenbHOH K rpaduky QyHKIUU

10. ITpou3sBoiHbIE JIEMEHTAPHBIX (PYHKLIUH

11. [IpousBoHask CyMMBbI, IPOU3BEIACHHUSI, YACTHOTO U
KOMITO3UITUHU (YyHKIIHA

12. Kontponbnas padora: "[IponsBonnas"

1. UroroBast KOHTpoJIbHAs paboTa
2. IloBTOpenue, 00001IeHe, CUCTeMaTH3als 3HaHUH
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11 KJIACC

Ne HaumeHoBaHue pa3jiesioB u
n/n TeM MPOrpaMMbl

UccnenoBanmne GpyHKIHIA ¢
MIOMOIIBIO ITPOU3BOIHOM (22)

[lepBoobOpazHas u uHTErpa
(12)

Tema ypoka

1. IlpumeneHue Npon3BOAHOMN K UCCIICOBAHUIO
GbyHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI

2. Haxoxenue HanOOoNbIIEro 1 HAUMEHBIIETO
3HAYEHUS HETPEPHIBHOM (DYHKIIUU HA OTpe3Ke

3. [IpumeHeHne MPOU3BOIHON TSI HAXO0XKICHUS
HAWTYYIIEro PEIISHUs B IPUKIIATHBIX 3a1a9aX

4. TlpuMeHeHne MPOU3BOIHOM JJIS OIIPeAeTICHUS
CKOpPOCTH M YCKOPEHHS MPOIIecca, 3aJaHHOTO (GOpPMYII0i
WK TpaduKoM

5. Komnozurus GpyHKImiz

6. 'eomeTpuyeckue o0pas3bl ypaBHEHUH Ha
KOOPJMHATHOM TIIOCKOCTH

7. KonTponbHas padota: "HccnenoBanue QyHKIuii ¢
MTOMOIIBIO TTPOU3BOAHOMN"

1. TTepBooOpa3Hast, OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX
2. IlepBooOpa3zHble sneMeHTapHbIX GyHKuui. [IpaBuna
HaXOKJCHUS IepPBOOOPA3HBIX

3. Uurerpai. ['eoMeTpruyecKuii CMBICIT HHTETpaja

4. Beruncnenue onpeneaéHHoro HHTerpaia mo Gopmyie
Hrerotona-Jleitbauma

5. [IpuMenenne uHTETpaa sl HaXO0XKJACHUS TUTOIIAIeH
IUIOCKUX (UTYD

6. [IpumeHeHne UHTErpaa JUlsi HaX0XJIeHHsI 00BEMOB

KoaunuecTBO
4acoB

DJIeKTPOHHbBbIE

(undposbie)
oOpa3oBaTejibHbIE

pecypchbl

POIII
Ypoku anredpbl

POIII
VYpoku anre6pbl




I'paduku
TPUTOHOMETPHUECKUX
GbyHKIUi.
Tpuronomerpuueckue
HepaBeHcTBa (14)

TreOMETPUYECKUX TeJ
7. [Ipumeps pemenuit nuddepeHnaIbHbIX YpaBHEHUH
8. Marematnueckoe MOAEIMPOBAHUE PEATTbHBIX
MIPOLIECCOB C MOMOMUIbIO AU(depeHIInaTbHBIX
ypaBHEHUU

9. Kontponbnas pabora: "IlepBooOpasnas u unrerpan"
1. Tpuronomerpuyeckue QpyHKIIMU, UX CBONCTBA U
rpaduku

2. OT60p KOpHEI TPUTOHOMETPUUECKUX YPaBHEHUH C
MOMOIIIBIO TPUTOHOMETPUUYECKON OKPYKHOCTH

3. Pernienne TpUrOHOMETPHUYECKUX HEPABESHCTB

5. KonrponbHas padora: "I'paduxu
TpUTOHOMETpHUYECKUX (QYHKIUU. TpUroHoMeTpruecKue
HepaBeHcTBa"

POIII
Ypoku anredpbl

HppauunonaneHsle,
MOKa3aTeIbHbIE U
norapudmudeckue
HepaBeHCTBa (24)

1. OcHoBHBIE METO/IbI PELICHHUS TTOKA3aTENbHbIX
HEPABEHCTB

2. I'papraeckrie METOBI pelIeHUs] HPPALMOHATBHBIX
YpaBHEHUU

3. KonrponbHas pabora: "HppannoHanbHble,
nokasaresbHbIe U JJorapudmMudyeckue HepaBeHCTBa"

12

11

POIII
VYpoku anredpbl

Kommiexcubie uncia (10)

1. KomrmniekcHbie yncia. AnreOpandeckas u
TPUTOHOMETpHUYEcKast (POPMBI 3aMMCH KOMIUIEKCHOTO
yucia

2. ApudmeTnyeckre ornepamnnuy ¢ KOMIUIEKCHBIMA
quciIaMu

3. N300pakeHre KOMIUIEKCHBIX YHCEN Ha
KOOPJAMHATHOU IIJIOCKOCTH

4. ®opmyna Myaspa. Kopau n-oii crenenu u3
KOMILJIEKCHOTO YHCia

POIII
VYpoxku anredpsl




5. [IpuMeHeHne KOMIJIEKCHBIX YHCET ISl pelIeHuUs
(bu3MYECKUX U TEOMETPUUECKUX 3a7a4
6. KonrposbHas padota: "KommiekcHbie uncina'

HaTypaJ'ILHHe M O CJIbIC YHCJIa
(10)

Cucremsl paruoHaIbHBIX,
MppaIOHATEHBIX
MOKa3aTeIbHBIX U
J0rapu(PMUUECKUX YpaBHEHUI

(12)

1. HarypanbHble U Lienble yncia

2. IlpuMeHeHne MPU3HAKOB JETUMOCTH LIEIBIX YHCE

3. IlpumeHeHne MPU3HAKOB JETUMOCTH LIEJIBIX YHCEI:
HOJ/l u HOK

4. IlpuMeHeHre IPU3HAKOB JICJIMMOCTH LIEIIbIX YUCE:
OCTaTKH 110 MOAYJIIO

5. IlpumeHeHne NPU3HAKOB JETUMOCTH LIEIbIX YHCEI:
anroput™ EBKMIA Ut pelieHns 3aa4 B IEJIbIX YUCIax
6. KonrponbHas pabora: "Teopus nensix yucen"

1. Cucrema ¥ COBOKYIHOCTb ypaBHEHUH.
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-CIICCTBUS

2. OCHOBHBIE METO/Ibl PELLICHUSI CUCTEM U
COBOKYITHOCTEH pallMOHAJIbHBIX YPABHEHUN

3. IlpuMeHeHne CUCTEM K PEIICHHIO MaTEMAaTHIECKUX
3a7ad M 3a]1a4 U3 Pa3IM4HbIX 00J1acTel HAyKU U
peasibHOM JKU3HU, UHTEPIIPETALINS [TOJTyYEHHBIX
pE3yJIbTAaTOB

4. KonrponbHas padora: "Cuctemsl paliiOHAIbHBIX,
UpPpaIMOHATILHBIX MTOKA3aTEIbHBIX U JIOTapU(PMUIECKUX
ypaBHEHHH"

N NDN -

POII
Ypoku anre6psl

POIII
VYpoku anredpbl

3amgaun ¢ mapamerpamu (16)

1. PaninoHanbHble ypaBHEHUS C MapaMeTpaMu

2. VppaumoHaibHble ypaBHEHHsI, HEPAaBEHCTBA C
napaMeTpamu

3. [lokazarenbHble ypaBHEHUs], HEPABEHCTBA C
napaMeTpamu

4. Jlorapudmuueckre ypaBHEHUS, HEPABEHCTBA C

POIII
VYpoxku anredpsl




napaMeTpamu

5. TpuroHomeTpruyeckue ypaBHEHHS C apamMeTpaMu 3

6. [TocTpoenue u uccnea0BaHnEe MATEMAaTUYECKUX

MOJIEJIEH peasbHbIX CUTYallMid ¢ MOMOIIBIO YPaBHEHUM C 3

napaMeTpamu

7. KontponbHas pabota: "3amaun ¢ napamerpamu’
[ToBTOpeHuE, 0600MIIEHNE, 1. UtoroBast KoHTpoOIbHAs paboTa 1 PO
cucremaru3anus 3Hanuii (16) 2. [ToBTOpenue, 00001IeHNE, CUCTEMATH3AIUS 3HAHUI 15 Ypoku anre6psl
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

1. B.W. I'mu36ypr Maremaruka. AnreOpa 1 Hayajia MaTemMaTndeckoro anaiusa. 10 kiacc.
Kontpomnbnsie padotsl. bazoseiii yposens. ®I'OC. - M.: Muemo3suna, 2019.

2. B.W. I'muz6ypr Marematuka. AnreOpa n Hayasia MaTeMaTHYecKoro aHanusa. 11 kimacc.
Kontponsnsie padotsl. bazossriii yposens. I'OC. - M.: Muemo3una, 2019.

3. JILA. Anekcanspoa Matemaruka. AnreOpa n Hayajla MaTeMaTudyeckoro aHanusa. 10 kmacc.
Camocrositenbubie padoTsl. basosrii yposers. ®I'OC. - M.: Muemosuna, 2019.

4. JILA. AnexcanapoBa Marematuka. Anredpa 1 Hayana MareMaTH4eckoro aHanusa. 11 kiacc.
CamocrositenbHbie padoThl. ba3oBbiil ypoBeHb U yrinyOieHHbIH ypoBeHb. @I'OC. - M.
Mmuemo3suna, 2019.

5. B.W. I'mu3bypr Matemaruka. Anre6pa u Hadajga MareMaTudeckoro aHanusa. 10 kiacc.
KonTponbusie padotel. ba3osslit u yriyonenusiii yposau. ®I'OC. - M.: MuemosuHa, 2019

6. B.. ['mu30ypr Maremaruka. AnreOpa 1 Hayajga MaTeMaTH4eckoro anaimsa. 11 xiacc.
KonTponbusie pabotel. ba3osslit u yriyonenusiii yposau. ®I'OC. - M.: Muemo3uHa, 2019

7. JI.A. AnekcannpoBa Marematuka. AnreOpa 1 Hayajla MaTeMaTU4YecKoro aHanu3za. 10 kiacc.
CamocTostenpHbie padoThl. ba3oBsiii u yriryosenHsiid yposau. ®I'OC. - M.: Maemosuna, 2019
8. JLA. AnekcanapoBa MaTtemaTrka. Airedpa u Hadaiga MaTeMaTHIeCKOro aHanm3a. 11 kiacc.

CamocTosrenbHble paboThl. ba3zoBsiii u yriyonennsiii ypoBau. ®I'OC. - M.: Muemosuna, 2019

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

1. A.T. MopakoBudy MaTtemaTtuka. Aiaredpa 1 Hadyajga MaTeMaTH4ecKoro aHanusa. 10 kiacc.
bazoBelii 1 yriyGnenHslit ypoBHU. MeTouueckoe nocodue Juist yuutens. M.: MHeMo3uHa,

2019

2. AT'. Mopakouy Martemaruka. Anrebpa 1 Hadajla MaTeMaTH4eckoro aHainusa. 11 kiace.

bazoBelil u yrimybneHHbIi ypoBHE. MeTonudeckoe mocodue s yuurens. M.: MHeMo3uHa,

2019



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. https://lecta.rosuchebnik.ru O6pa3zoBarenbhas wiatpopma LECTA — onnaiin
00pa30BaTeNbHBII IPOEKT.

2. http://fipi.ru «denepanbHblii HHCTUTYT MEJArOTHYECKUX U3MEPEHHID»

3. http://school-collection.edu.ru Equnas xomiekuus uudpoBbIX 00pa3oBaTeNIbHBIX PECYPCOB.
4. http://www.math.ru Caiit nocesiieH MaTeMaTuke (M MaTeMaTHKaM).

5. https://resh.edu.ru/ Poccuiickast 2ieKTpoHHas IIKOJIA.

6. https://ege-study.ru EI'D-Cryaus

7. https://ege.sdamgia.ru Cnam I'MA: Pemy EI'D

8. https://foxford.ru/ Onnaiin-mkona ®okchops






