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INOACHUTEJIBHASA 3AIINCKA

Y4aeOHsblii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCS
OTHUM W3 HamboJiee 3HAYMMBIX B TPOrpaMMe CpeaHero oOmiero obpa3oBaHwMs,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeunBacT MHCTPYMEHTAJIbHYIO 0a3y uis
M3YYEHUS! BCEX €CTECTBEHHO-HAyYHBIX KYpCOB, a C JPYroil CTOpPOHBI, (popmMupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIUIEHUE OOYYaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHNUS, HCTOPUH, CIIOBECHOCTU M JPYTHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOro Kypca oOydaromiuecs OBIIAJEBAIOT
YHUBEPCAIbHBIM SI3IKOM COBPEMEHHON HayKu, KoTopas (OpMYyJIUpyeT CBOU
JOCTHXKEHUSI B MaTEMaTHYECKOM opMme.

Y4eOHblii Kypc anreOpsl U Hayal MaTeMaTHYECKOTO aHajin3a 3aKJIaJbIBacT
OCHOBY [l YCHEIIHOTO OBJQJACHUS 3aKOHAMHM (PU3UKH, XUMHUH, OHOJIOTHH,
MOHUMAaHUsI OCHOBHBIX TCHJICHIIMIA Pa3BUTHUSI SKOHOMUKHU U OOIIIECTBEHHOM >KU3HHU,
MO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX HHU(PPOBBIX M KOMIIbIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIOJIb30BaTh UX JUIsSl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEAHEBHOMN XU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKLMSIMHU ajredpbl M MaTeMaTUYeCKOro aHajiu3a pa3BUBAET
yMEHUE HaXOJUTh 3aKOHOMEPHOCTHU, OOOCHOBBIBATH HCTHUHHOCTb, JOKAa3bIBATh
YTBEPKIECHUS C MOMOUIBI0O MHAYKIIMU U PACCYKIaTh NEAYKTUBHO, HUCIOJIb30BaTh
0000IlI€eHHEe W KOHKPETH3allhi0, a0CTparupoBaHUE M aHAIOTUI0, (OPMHPYET
KpEaTUBHOE U KPUTUUECKOE MBILUICHHE.

B xoxe u3yuyeHusi yuyeOHOro kypca «AinredOpa ¥ Hayalla MaTeMaTHYEeCKOIO
aHanM3a» OOydYaronIuecsl MOJTy4YaloT HOBBIA OIBIT PEIICHUs] MPHUKIAJAHBIX 3aj1ad,
CaMOCTOSITEJILHOTO TMOCTPOEHUS MATEMAaTUUYECKUX MOJIENIEd peajbHbIX CUTYAIlUH,
WHTEpIIpETalluk  TOJYYCHHBIX  pEHICHUM, 3HAKOMATCS C  OpUMepaMu
MaTEeMaTUYeCKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBIJIAIOIINMUCSA MAaTEMATUYECKUMU OTKPBITUSMHU U UX aBTOPAMH.

VYuebHblli Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIBLHBIM TOTEHIIHAIIOM,
KOTOpPBI peanu3yeTcs Kak uepe3 Y4eOHbIH MaTepuall, CHOCOOCTBYIOITUI
(OpMHpPOBAaHHIO HAYYHOI'O MHUPOBO33PEHMS, TaK M dYepe3 crneuuduky ydeOHOM
JIEATCIIbHOCTH, TpeOyroued MpoAOKUTEIbHON KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOSITEIbHOCTH, AKKypaTHOCTM M  OTBETCTBEHHOCTH 3a TOJIyYEHHBIN
pe3ynbTar.

B ocHoBe MeTonuku OOydeHHs] anredpe W HavajlaM MaTeMaTH4eCKOro
aHaIK3a JICKUT AEATEIbHOCTHBIN NPUHIIUI 00yYEHUS.

B crpykType yuebHOro kypca «Ainredbpa W Hauyajga MaTeMaTH4YE€CKOro
aHaJau3a» BBIJCIICHBI CIECIYIOIINE COACPKATEIbHO-METOIMYECKuEe TUHUM: «YHucna
U BhIUKCIEHUD», « DyHKIIUU U Tpadukny, «YpaBHEHUS U HEpaBeHCTBa», «Hadana
MaTE€MaTUYeCKOro aHanu3a», «MHoXecTBa U JIoTMKa». Bce OCHOBHbIE



COJIEPKATEIHHO-METOANYECKHE JIMHUA HW3YyYaloTCS Ha TPOTSHKCHUU JABYX JIET
oOyueHHus] Ha ypOBHE CpeIHEero oOImero oOpa3oBaHUs, €CTECTBEHHO IOTIOJHSIS
JpyT Ipyra W MOCTEIICHHO HACHIIIAsICh HOBBIMH TeMaMU W paszaenamu. J[aHHBIN
y49eOHBI KypC SBISETCS HHTCTPATUBHBIM, IIOCKOJIBKY OOBEAMHSIET B cebe
cCollepKaHNEe HECKOJIbKUX MATeMAaTWYeCKHX JUCIUIUINH, TaKuX Kak anre0pa,
TPUTOHOMETpPHsSI, MaTEeMaTHYECKU aHaIW3, TEOpUs MHOXKECTB, MaTeMaTHUYeCKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaJeBarOT BcE Oosee
ITUPOKAM MAaTEMAaTHYECKUM ammapaTroM, Y HUX MOCJIEeI0BAaTeILHO popMuUpyeTcs u
COBEPIIICHCTBYETCS yMEHHE CTPOUTh MaTEeMaTHYECKYyI0 MOJEIb pPeabHON
CUTYaIlNH, IPUMEHATH 3HAHUS, TOJIYICHHBIC TIPH U3YYCHUH YIEOHOTO Kypca, IS
PEIICHUsT CaMOCTOSTENIFHO CHOPMYITMPOBAHHONW MAaTeMaTHYCCKOM 3a7aud, a 3aTeM
UHTEPIIPETUPOBATH CBOM OTBET.

CopepxarenpHO-MeTOIMYecKas: JUHUS «UWcia W BBIYHCICHUS) 3aBEpIIacT
dbopMHpOBaHNE HABBIKOB MCIOJB30BaHUS ACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4aToO Ha YPOBHE OCHOBHOIO 0011ero oopazoBanus. Ha ypoBHe cpenHero oduiero
oOpa3zoBaHusi 0co0O€ BHUMaHUE  yHeisieTcss  (OPMUPOBAHUIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHUM, BKIIIOYAIOMIMX B CEO0sl MCIOJIb30BAHUE PA3IUYHBIX
dbopM 3amucy YHCIa, YMEHUE JIenaTh NPUKUAKY, BBIMOIHATH MPHUOIMIKEHHBIC
BEIYHCIICHUSI, OIICHUBATh YWCJIOBBIC BBIPAXKEHUS, padOTaTh C MAaTEMATHUYCCKUMU
KOHCTAHTaMU. 3HAKOMbIe OOYy4YaloIIMMCS MHOXECTBA HATypajbHBIX, IEJIbIX,
pallMOHANBHBIX U JCHCTBUTEIBHBIX  YHUCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMIJIEKCHBIX dHcel. B  KakaoM H3 3THX MHOXKECTB PacCMaTPHUBAIOTCS
CBOMCTBEHHBIE €My cIelnupuYecKue 3aJaud M OMNEepaluu: JeJIeHHe Haleno,
ONEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LEJIBIX YHCEN, O0COObIe CBOMCTBA
pPaAIMOHAIBHBIX U UPPAIMOHATIBHBIX YUCEN, apu(PMETHUECKUE OTIEPAINH, a TaKKe
U3BJICUCHUE KOPHS HATYypallbHOM CTETEHM HAa MHOMXECTBE KOMIUIEKCHBIX YHCElL.
bnarogapsi mocienoBaTenbHOMY pPACIIMPEHHIO KpPyra HCIOJIB3YEMBIX YHCEN U
3HAKOMCTBY C BO3MOXXHOCTSIMH WX MPUMEHEHHUsSI TSl PEIICHHS Pa3IudHBIX 3a7ad
dbopmupyeTCsi TIpeICcTaBIeHUe O €AMHCTBE MaTEMAaTUKH KaK HayKu U €€ poJid B
MOCTPOEHUU MOJIENICH PEaJIbHOTO0 MHpa, IIUPOKO HCIOIB3YIOTCS 0000IIeHUE |
KOHKpEeTU3aIHsl.

Jluaus «YpaBHEHUS M HEPABCHCTBA» PEATU3YETCS Ha MPOTSHKEHUU BCETO
oOy4yeHHsT Ha YpPOBHE CpPEIHEro oOIIero oOpa3oBaHUs, MOCKOIBKY B KaXXJIO0M
paznene I[lporpamMmbl TIPEeTyCMOTPEHO pEIICHHE COOTBETCTBYIOIIMX 3a1ad. B
pesynbrare OOydYaromivecss OBJIAJCBAIOT PA3IMYHBIMA  METOJIAMHU  PEIICHUS
palMOHANBHBIX, HPPANMOHAIBHBIX, TOKA3aTeNbHBIX, JIOTAPUPMUYCCKUX U
TPUTOHOMETPHYCCKUX YpPAaBHCHHMM, HEPABECHCTB M CHCTEM, a TakKke 3ajad,
colepKalmx MmapaMeTpsl. llojlydeHHBIE YMEHHUS IIMHPOKO HWCIIOIB3YIOTCS TIPH
UCCIeNOBaHUH (DYHKIMI C TIOMOIIBIO MTPOU3BOAHON, TPU PEIICHUH MPUKIATHBIX



3a/lay ¥ 3a7la4 Ha HAXOXKJEHUE HAaMOOJbIINX U HAUMEHBIIUX 3HAYCHHUHN (yHKIUU.
JlanHasi conepxxaTesbHas IMHUS BKJIIOYAET B ce0s Takke (HOpMUPOBAHUE YMEHUN
BBIMIOJIHATh ~ pacy€Thl M0  ¢opMysnaM, MNpeoOpa3oBaHUs  palMOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHHM, a TaKKe BBIPAXKEHUH,
COJEpKaIINX CTENEHU U Jorapudmel. bmaronaps u3ydeHHio anreOpanyeckoro
Marepuajia MPOUCXOJWUT  JajbHEWIEEe  Pa3BUTHUE  AJNTOPUTMHYECKOTO U
a0CTpaKTHOrO MBIIUICHUSI O0y4YaroIuXcsa, (OPMUPYIOTCS HABBIKUA JIE€TYKTUBHBIX
paccyxaeHudd, paboOTl ¢  CHUMBOJBHBIMU  (QopMamH,  MPEICTaBICHUSA
3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHJIE€ PaBEHCTB W HEPaBEHCTB. AnreOpa
npegiaraeT 3()QPEKTUBHBIE WHCTPYMEHTBI MJIsi PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 337]a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
A3bIKA HAYKH.

CopepxarenpHo-MeToquueckass JMHUAA «DyHKIMM W TpaQuKA» TECHO
NEperuIeTaeTCcs C JAPYTMMH JIMHUSAMH Y4e€OHOTO Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 33JaET MOCIIEI0BATEIBbHOCTh U3YUEHHUS MaTepuania. V3ydeHue CTerneHHoH,
NOKa3aTeIbHOM, JIOrapu(pMUUECKON U TPUTOHOMETPUUECKUX (PYHKLNH, UX CBOICTB
U rpaduKoB, UCHIOIb30BaHUE (DYHKUMN JUIsL pelIeHus 3aJad U3 APYTUX y4eOHBIX
IPEIMETOB U PEANbHOW MU3HHU TECHO CBSA3aHO KaK ¢ MATEMaTUYECKUM aHAJIU30M,
TaK M C PEIICHHWEM YpaBHEHHM M HepaBeHCTB. [lpum 3TOM OosblllIOE BHUMaHUE
ynensiercs: (popMHpPOBAaHUIO YMEHUS BbIpakaTh (OpMyJaMU 3aBUCUMOCTU MEXKIY
pPa3IMYHBIMM BEJIUYMHAMHU, MCCIENOBAaTh MOJY4YEHHbIE (DYHKLIHMH, CTPOUTH HUX
rpaduku. MaTtepuan 3Toi coepKaTeIbHOW JTMHUN HalleJIeH Ha pa3BUTHE YMEHUMN
Y HAaBBIKOB, IMO3BOJSIOIIMX BbIpaXaTh 3aBUCUMOCTH MEXKIy BEIUYMHAMHU B
paznu4yHOi (opme: aHATUTHYECKOM, rpaduueckoid U ciaoBecHOW. Ero msyuenue
CHOCOOCTBYET pPa3BUTHIO AJITOPUTMUYECKOTO MBIIUICHUS, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxxarenpHast JuHug «Hauana MareMaTHyeckoro aHaiu3ay MO3BOJISIET
CYLLECTBEHHO PACIIUPUTh KPYTr KaK MAaTeMAaTHYECKUX, TaK U MPHUKIAJHBIX 3a/ad,
JOCTYIHBIX OOYYalOIIUMCS, TaK KaK y HUX MOSBISIETCS BO3MOXXKHOCTh CTPOUTH
rpa@uky  CIOXHBIX (GYHKIMMA, OMPEAeNsATh HMX HauOOJNbIINE W HAUMEHBIIUE
3HAYEHUsI, BBIYMCIATH IUIOMIAAU GUTYp U OOBEMBI TN, HAXOAUTh CKOPOCTU U
YCKOpEeHHsl TpolieccoB. JlaHHas colep)kareiibHas JHMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH TIOCTPOEHUSI MaTeMaTHYeCKUX MOJENed peaJbHbIX CHUTYallUi,
NO3BOJISIET HAXOJAWTh HAWJIydllee pEHIeHWE B MPUKIAIHBIX, B TOM YHCIE
COLIMAJIBHO-D)KOHOMHMUYECKHX, 3aJla4ax. 3HAKOMCTBO C OCHOBaMH MAaTEMaTHYE€CKOTO
aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOro, (OpPMaIbHO-JIOTHYECKOTO U
KPEaTUBHOIO MBbIIUICHHS, (POPMUPOBAHUIO YMEHUW pPaCloO3HABATH MPOSBICHUS
3aKOHOB MaT€MaTHKU B HayKe, TEXHUKE U HcKyccTBe. OOydarouiecs: y3HarT O



BBIJIAIONINXCSI pe3yJibTaTaX, IOJYYEHHBIX B XOJ€ Pa3BUTHS MaTEMaTHKH Kak
HayKH, 1 00 UX aBTOpax.

ConepxaTeapHO-MeToANYecKas JIMHUS «MHOXeCTBa U JIOTHKay BKIIIOYACT B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MAaTEeMAaTHYECKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KypPC IIKOJIbHOW MaTEeMATHKHU
W TpejjaraloT Hambojiee YHUBEPCAIbHBIM S3BIK, OOBEAMHSIOMIMN BCE pa3ieiibl
MaTeMaTUKH M €€ TNPWIOKEHUM, OHU CBS3BIBAIOT pa3HbIe MaTEeMaTHYECKUE
JTUCIUTUIMHBL W WX TPWIOKEHUs B efauHoe 1enoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarmeMycs IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMECHHOW MaTEMaTHUKH U HCIIOJIH30BaTh €TO JIJISl BBIPAKCHUS CBOMX MBICIICH.
JpyruM BaXHbIM TIPU3HAKOM MAaTEMaTHKH KaK HayKH CJeayeT MpHU3HaTh
CBOMCTBEHHYIO €l CTpPOTOCTh OOOCHOBAaHMM U CJEJOBAHUE OIpPEACIEHHBIM
mpaBujaM  TOCTPOCHHSI  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  DJIEMEHTaMHU
MaTEMaTUYECKONH JIOTUKH CIOCOOCTBYET pa3BUTHIO JIOTHUYECKOTO MBIIIJICHUS
0Oy4Jaronuxcs, MO3BOJISIET UM CTPOUTH CBOM PACCYKIIEHUS HAa OCHOBE JIOTMYECKHUX
npaBuil, GOPMUPYET HABBIKM KPUTHUYECKOTO MBIIICHHS.

B yueGHOM Kypce «Anrebpa W Havalla MaTEMaTHUYECKOTO aHaJn3a
MIPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITHUPOBAHUS, KOTOPHIE TPHU3BaHbBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyallui, WCCIEAOBAHMS STUX MOJIeNIeH C TOMOINIBIO afmapara ajiredopbl H
MaTeMaTHYECKOr0 aHajau3a, HWHTEPIpETaIluy IOJYyYCeHHBIX pe3yJIbTaToB. Takue
3aJIaHUS BIUICTCHBI B KOK/IBIN M3 Pa3IeioB MPOTPaMMEI, ITOCKOJIBKY BECh MaTepral
y4eOHOTO Kypca IIMPOKO HCIOJB3YeTCs I PEIICHHUS NPHUKIaAHBIX 3amad. [lpu
pPEIICHUM  pPEAbHBIX  MPAKTHYECKUX  3a7ad  OOydYaronIuecss  pa3BHBAIOT
HAOJIOMATEIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTe ©  KOHKPETHU3MPOBATH  IMPOOJIEMY.
JlesTenpHOCTh 1O (OPMHUPOBAHHWIO HABBIKOB PEIICHHUS TNPHUKIAAHBIX 3a7ad
OpraHU3yeTCs B MPOIIECCE U3yUEHHUS BCEX TeM yueOHOTO Kypca «AnreOpa 1 Hadasa
MaTeMaTHISCKOTO aHAIM3ay.

Ha wu3yuenue yueOHOro Kypca «AnreOpa M Hadajla MaTeMaTH4YE€CKOTO
aHanu3a» oTBoautTcs 272 vaca: B 10 knacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJIENIO).



COJEPXAHUE OBYUYEHUA
10 KIIACC

Yuciaa v BBIYMCICHUA

Panmonanpupie umcna. OOBIKHOBEHHBIE W JACCSITUYHBIE IPOOU, MPOLEHTHI,
OeckoHeuHble Tepuoandeckue npodu. Ilpumenenue npobeit W MPOIEHTOB IS
peleHns NPUKIaaHbIX 3a1a4 U3 Pa3JIMYHbIX OTpACIed 3HAHUM U PEAbHOM KU3HH.

[elictBuTenpHble 4nciia. PalMOHANBHBIE W UPPALMOHAIBHBIE YHUCIA.
Apudmernueckue  omepalM ¢ JCUCTBUTENbHBIMU  4YHUcIaMd.  Moayib
JEHUCTBUTEILHOTO YUCIIA U €ro cBoMcTBa. [IpnONMkE€HHbIE BBIYKMCIICHHUS, PABUIIA
OKPYTJIEHUs], IPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYNCICHHMN.

Crenenp ¢ 1nensIM nokaszareneM. buHoM Herotona. Hcnosbe3oBanue
NOJXOAIIEeH (POPMBI 3aIIMCH IEUCTBUTEIBHBIX YNCEN ISl PELLICHUS TPAKTHYECKUX
3a7a4 ¥ IIPEACTABJICHUS JAHHBIX.

ApudmeTnuecknii KOpeHb HATYpaJIbHOM CTENIEHU U €r0 CBOICTBA.

CreneHb C panMOHAJIBHBIM IIOKa3aTeleM W €€ CBOWCTBA, CTENEHb C
JEACTBUTEIBHBIM IIOKA3aTEIIEM.

Jlorapudm uyucna. CpoiictBa mnorapudma. JleciTUUHBIE U HATypaJIbHbBIC
Jgorapu(Msl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHTE€HC YHCIIOBOIO aprymeHTa. ApPKCHHYC,
aPKKOCHHYC M ApKTAaHI'E€HC YUCIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCWIIBHBIE ypaBHEHMS M ypaBHEHHs-CleAcTBUA. HepaBeHCTBO,
pelIeHre HEPAaBEHCTBA.

OCHOBHBIE METO/Ibl PEIICHUSI LEIbIX U APOOHO-PAllMOHANIBHBIX YpaBHEHUN U
HEPAaBEHCTB. MHOTOYWIECHbl OT OJHOM MNEpeMEHHOMW. JleneHue MHOrodjieHa Ha
MHOIOWIeH ¢ ocratkoM. Teopema be3y. MHorowiensl ¢  UEJIbBIMU
koapumentamu. Teopema Buera.

[IpeoOpa3zoBaHus YMCIOBBIX BBIPAKEHUM, COJIEPKAIINUX CTENIEHU U KOPHHU.

HNppaunonanbHbie YPAaBHEHHS. OcHOBHBIE METO/BI peLIeHus
VMPpalHOHAIBHBIX YPABHEHUMN.

[lokazarenbHble ypaBHEHHS. OCHOBHBIE METOJIbI PELICHHS IOKAa3aTEIbHBIX

YPaBHEHHU.

[TpeoOpazoBaHne BhIpaXEHHH, CONEPIKALTNX JOTapru(MBbI.

Jlorapudmuueckue ypaBHEHHUS. OcHOBHBIE METO/IbI pelieHus
Jorapu(pMUUECKUX ypaBHEHUH.

OcHOBHBIE TPUTOHOMETPHUUECKHUE hopMyIIBL. [IpeobpazoBanue

TPUTOHOMETPUYECKUX BBIPAKECHUH. PellieHue TpUroHoMeTpU4ECKUX YpaBHEHU M.



Pemienne cucrem JIMHEWHBIX ypaBHEHMH. Marpuia CUCTEMBI JIMHEWHBIX
ypaBHeHMI. OnpenenuTenb MATpUlbl 2X2, €ro TeOMETPUYECKUH CMBICI H
CBOMCTBA, BBIUYMCIICHUE €r0 3HAYEHUS, IPUMEHECHHUE ONMPEACIUTENS Il PEIICHUS
CHUCTEMBI JIMHEMHBIX ypaBHEHUW. PelleHne NpuKIagHbIX 3ajlad C IOMOIIbIO
CUCTEMBl JIMHEWHBIX ypaBHEHMU. lccrnenoBanume TMOCTPOEHHOM MOJENU C
MTOMOIUIBIO MATPHI] U ONPEICITUTEIIEH.

[locTpoeHne MaTeMaTUYECKUX MOJENEN PEealbHONM CHUTyallMH C MOMOUIBIO
YPaBHEHUM W HEPABEHCTB. lIpuMeHeHHMe ypaBHEHMM M HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3ajad M 3aJad U3 pa3IUYHbIX O0JacTeli HAayKu U peanbHOMN
KU3HH.

DOyHKUMH U TPaPUKH

OyHKIMA, CrMocoObl 3amaHus GyHKIUU. B3aumMHO oOpaTHbIC (QYHKIIMH.
Komno3zummss @yukiuid. I'papuk  yHkmu. DneMeHTapHble MpeoOpa3oBaHUs
rpaguKoB (QyHKIIHIA.

OO6usacTb ompeneneHuss U MHOKECTBO 3HaueHud ¢yukumu. Hymu yskium.
[TpoMexyTkH 3HaKONOCTOSTHCTBA. YETHBIE U HeuéTHbIe pyHKIMU. [lepuonnyeckue
bynkuun. IIpoMexyTKu MOHOTOHHOCTH (PYHKIMH. MaKkCUMyMbl U MUHUMYMBbI
¢dbyukiuu. Haubonbiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU Ha TTPOMEKYTKE.

Jluneiinasi, kBagpaTU4Hasi W JpOOHO-MHEWHasT (YHKUIMU. DIEMEHTapHOE
UCCIJIEJOBaHUE U IOCTPOCHUE UX IPa(pUKOB.

Crenennast GyHKIMS ¢ HATypajIbHBIM U IIeJIbIM Moka3ateneM. E€ cBoiicTBa u
rpaguk. CBoiicTBa U rpaduK KOpHS N-OM CTENEHH KakK (YyHKUUH OOpaTHOU
CTENIEHU C HATypaJbHBIM [MOKA3aTEJIEM.

[lokazaTenbHass U jorapupmuyeckass (yHKUUHU, UX CBOWCTBA M Tpaduku.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 pelIeHUs YpaBHEHUH.

TpuronomeTpruyeckas OKPYKHOCTb, OIPEACIICHHE TPUTOHOMETPUUYECKHUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

OYHKIIMOHAIbHBIE 3aBUCUMOCTH B peaJbHBIX MpoOIeccax M SBICHUSX.
['paduixu peasnbHBIX 3aBUCUMOCTEH.

Hauaja MaTeMaTH4eCKOro aHAJIM3a

ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJJaHUsA IOCJIEIOBaTENLHOCTEH. MeTton
MaTeMaTUYeCKON WHIYKIWU. MOHOTOHHBIE U OTrpaHUYCHHbIC
nocyenoBaTeabHOCTH. McTOpUsi BOSHMKHOBEHUSI MAaT€MAaTHYECKOrO aHajlu3a Kak
aHann3a OECKOHEYHO MaJIbIX.

ApudmeTrnueckast 1 reoMeTprUecKas nmporpeccud. beckoHeuHo yObIBaromast
reoMmerpuyeckas nporpeccusi. Cymma OeCKOHEYHO yObIBArOIIE reoMeTpuYecKon
IIPOIrpeCCUU. JIMHENHBIN U SKCIIOHEHIMAIBHBIN pOCT. Hucno e. Popmyiia CI0KHBIX
npoleHToB. Mcnonb3oBaHWE TMPOTpeccUu JUIsl  PELIeHUs pealbHBbIX —3a/1ay
MPUKIIATHOTO XapakTepa.



HenpepoiBHble (GyHKIMM W UX CcBoMcTBAa. Touku paspbiBa. ACHUMITOTHI
rpadukoB ¢yHkuui. CBoHcTBa (QPYHKIMM HEMPEpPHIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JUIsl PELICHHS HEPaBEHCTB. l[IprMeHEHHe CBOWCTB HEMPEPHIBHBIX
byHKIUI 1715 perieHus 3a1a4.

[lepBas u BTOpast nponsBoaHbIe GyHKIHK. OnpeneneHne, TeOMETPUIECKUN U
(bu3MYecKuil CMBICI TPOU3BOAHON. Y paBHEHHUE KacaTeIbHON K Ipa@uKy GyHKIIUU.

[IpousBoanbie  3neMeHTapHbIX  (QyHKuud.  [IpousBomHass ~ CyMMBl,
MPOU3BEICHUS, YACTHOTO U KOMITO3UIIMH (PYHKITHHA.

MHo:xecTBa M JIOTHKA

MHOk€eCTBO, oOmepaluyu HaJ MHOXKECTBAMU M WX CBOWCTBa. JlmarpaMmsl
Oiinepa—Benna. [IpumeHeHHe TEOPETHKO-MHOMXKECTBEHHOTO amnmapara  Juis
OMMCAHUs PEAJbHBIX IPOLECCOB W SIBICHWM, MPU PEHIEHUU 3a4ad U3 JPYTUX
y4€OHBIX MPEAMETOB.

OmnpeneneHue, TeopemMa, CBOMCTBO MaTEMaTUYECKOTO OOBEKTAa, CIEJCTBHUE,
JI0KAa3aTeNbCTBO, PABHOCUIIBHBIE YPABHEHUS.

11 KVIACC

Yucaa v BBIYMCICHUA

HatypaneHble u uenbie yncna. [IpumeHenne npusHaKkoB AEIUMOCTH IIEJbIX
yycen, HauOonbIuid oOmuii aenutens (mamee — HOJl) m HammeHbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o Moaynto, anropurmMa EBkinuaa s peneHus
3a/1a4 B LEJIBIX YHUCIIAX.

Kowmrmnekcuble uucia. AnreOpawudeckas W TpUTOHOMETpUUecKas (HOpMbI
3aMMCH KOMIUIEKCHOTO 4Hclia. ApupMeTHYECKHe Oomnepanuu ¢ KOMIUIEKCHBIMU
yucinamu. M3o0pakeHHMEe KOMIUIEKCHBIX YHCE]l Ha KOOPAMHATHOW TMJIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHrn U3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCET IJIsl PEIICHHs] (PU3NUECKUX U TEOMETPUIECKUX 3a71ad.

YpaBHeHMs U HEPABEHCTBA

CucrteMa ¥ COBOKYIIHOCTb YPAaBHEHWW W HEPABEHCTB. PaBHOCWIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPHUYECKHMX  YPAaBHEHHH C  TMOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PelieHne TpuroHoMeTprU4eCKUX HEPABEHCTB.

OCHOBHBIE METOJIbI  PEIICHHUS TOKa3aTelIbHBIX U  JOTrapuPpMUUECKUX
HEPABEHCTB.

OCHOBHBIE€ METO/IbI PEIICHUS UPPAITUOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUSI CUCTEM M COBOKYIMHOCTEH palMOHAJIbHBIX,
UPPALMOHATBHBIX, TTOKA3aTEIBHBIX U JOTapU(PMUYECKUX YPABHCHHM.

VYpaBHeHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumeHnenne  ypaBHEHUMH, CHUCTEM W HEPAaBEHCTB K  PEILICHUIO
MaTEeMaTHYECKUX 3aJad M 3aJad U3 pa3Iu4HbIX O0lacTedl HAyKu M peajbHOU
YKWU3HM, HHTEPIPETALMS [IOJTYyYEHHBIX PE3YIbTATOB.

DYyHKIUHN U TPAPUKH

I'paduk xommoszunmu Qyskumii. ['eomerpuueckue o0pas3bl ypaBHEHUU U
HEPaBEHCTB Ha KOOPAWHATHOM IUIOCKOCTH.

TpuronomeTrpuyeckue GyHKINH, UX CBOMCTBA U IPaPUKH.

['padmyeckue MeTOABl pElIeHUs YpaBHEHMH W HepaBeHCTB. | paduueckue
METO/bI PELICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanne rpadukoB (QYHKIUMH 71 HWCCICIOBAHUS IPOIECCOB H
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMPHU PEIICHUU 3a7ad U3 JAPYTrUX y4eOHBIX
IIPEIMETOB U PEANBbHOU KU3HMU.

Hayana MaTeMaTH4eCKOro aHajamu3a

[IpumMeHeHue MpoU3BOAHON K MCCIEIOBAHUIO (DYHKLIHM HA MOHOTOHHOCTb H
3KcTpeMyMbl.  Haxoxnenue  HamOonblIero M HAUMEHbBLIErOo  3HAauY€HUM
HENpephIBHON (QYHKIIMHU HAa OTPE3KE.

[IpumMeHeHne NpPOU3BOJHOM JUIsi HAXOXKICHUS HAWIYYIIEero pELICHUS B
NPUKIIAHBIX 3a/Jadax, Uil ONPEACIIEHUS CKOPOCTH M YCKOPEHHWs Ipolecca,
3a1aHHOTO (hOpMYJION WK rpaduKOM.

[TepBooOpa3Has, OCHOBHOE CBOMCTBO mepBooOpa3HbIX. IlepBooOpa3Hbie
ayieMeHTapHbIX pyHKuui. [IpaBuia Hax0XAeHUS IEPBOOOPa3HBIX.

WNHurerpan. I'eomeTpuuecknii CMBICII VHTETpaJIa. Brruncienne
onpenenéHHoro uHTerpana no gopmyne Hetotona-Jleionua.

[Ipumenenue uHTErpana s HaXOXACHUS IUIONIAJEed IJIOCKUX (QUryp u
00BEMOB T€OMETPUUECKUX TEll.

[Tpumepsl pemenuit auddepeHManbHBIX ypaBHEeHUN. MaTtemaTuieckoe
MOJICJIMPOBAHUE PEANbHBIX IMPOLECCOB C NOMOLIBI Au(depeHIruaIbHbIX
YPaBHEHUM.



INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHMA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHB) HA YPOBHE CPEJIHEI'O OBIIEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYaIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLEeAyp TpaxAaHCKOro oOImiecTBa (BBIOOpPHI, OMPOCH WU JAPYroe), yMEHHue
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBUM C HX
GyHKUUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTHU, YBOKCHUS K
IPOLIJIOMY M HACTOSIIEMY POCCUUCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCHUMCKON MAaTEMAaTHYECKON ILIKOJIBI,
UCIIOJIb30BAHUE ATUX JIOCTIDKCHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
YKOHOMUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHHME JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMSI, 3TUYECKOTO IMOBEIAECHUS, CBA3AHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JIOCTHIKEHUN HAYKHM W JCSITEIBHOCTBIO YYEHOrO, OCO3HAHME
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCy ACHUI, BOCIPUUMYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

c(OPMHPOBAHHOCTh yYMEHHUS MPUMEHATh MAaTEMATUYECKHE 3HAaHUSA B
MHTEpecax 3/10pOBOro U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 370pPOBBIO (370POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHIATHU H
OTIIbIXa, peryispHas (u3nuecKass aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
MIPU 3aHATUAX CIIOPTUBHO-03J0OPOBUTEIBHOM E€ATETbHOCTBIO;

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TpPYAY, OCO3HaHHME IIEHHOCTH TPYAOIIO0Ms, HHTEpec K
pa3nuuHbiM  chepam  Mpo(ecCHOHANBHOM  JESTENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeit npodeccud W peanu3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,



FOTOBHOCTh M CIIOCOOHOCTH K  MaTeMaTUuyeckoMy  OOpa3oBaHUIO U
caMOOOpa30BaHUI0 Ha TIPOTSHKEHWU BCEU JKU3HHM, TOTOBHOCTh K aAKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ1a4 MaTeMaTHYCCKON HaMpPaBJICHHOCTH;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBTYPhl, TIOHUMAHHUE BIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIMATILHOMN
CpeIbl, 0OCO3HaHUE II100aIbHOTO XapaKTepa KOJOTHYECKUX TPOoOJeM, OpUEHTAIIHS
Ha TPUMEHEHUE MATEMATHUYECKUX 3HAHWUW IS pelieHusl 3a7ad B 00JacTu
OKpY’)Karolel cpelibl, IJIAHUPOBAHUE IIOCTYNKOB M OLEHKH HMX BO3MOXKHBIX
MOCJIEACTBUMN JIJISl OKPYKAIOIIEH CPeibl;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, TOHUMAaHUE
MaTeMaTUYECKOW HayKHh Kak c(epbl 4eToBEUECKOW JesATeNbHOCTU, JTaroB €&
pa3BUTUA M 3HAYMMOCTH IS Pa3BUTUS UMBUJIMU3ALMH, OBJIAJICHUE SI3BIKOM
MaTE€MaTUKHM W MaTeMaTUYeCKOW KyJIbTYypOH KakK CpEICTBOM IO3HAHUS MHPA,
FOTOBHOCTh OCYIIECTBJISATh IMPOEKTHYI0 M MCCIEI0BATEILCKYIO JEATEIBHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiicCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBIBJISITh M XapaKTEpPU30BaTh CYIIECTBEHHBIE MPU3HAKUM MATEMaTUYECKHUX
OOBEKTOB, TIOHSTWUW, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
onpeJieSICHUs] MOHSITUH, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiIaccUu(UKainy,
OCHOBAaHMS /1711 0000IIEHHS U CPABHEHHSI, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMynupoBaTh U  MOPEeOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U IPOTUBOPEYMH;

JieJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUHN, YMO3aKIFOUEHUHN 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUM
(IpsiMbI€ ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTYMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pemieHns Yy4eOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  Yy4ETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUEB).



Ba3oBnle ucciiegoBarejbLcKue 1eHCTBUA:

UCIIOJIb30BaTh BOMNPOCHl KAaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHUS,
dbopMyaupoBaTh  BONPOCHl,  (UKCUPYIOUIME  MPOTUBOpEUYHEe,  MHpodsieMy,
YCTaHABJIMBAaTh HUCKOMOE U JaHHOE, (OPMUPOBATH TUIIOTE3Yy, apryMEHTUPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MIPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEIOBAHHE
10 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKOro 00beKTa, SBJICHHUS, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEKTy OObEKTaMHU, SBJICHUSMHU, POLECCAMMU;

CaMOCTOATENFHO (OPMYIHPOBATH OOOOIICHUS M BBIBOIBI MO PE3yJIbTaTaMm
MPOBENCHHOTO  HAOMIONCHUS, HCCIECNOBAaHUS, OICHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHIA;

MIPOTHO3UPOBATh BO3MOKHOE pa3BUTHE MPOLECCA, A TAKXKE BbIIBUIAThH
MPEANOJIOAKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIIATH Je(UIMTHI UHPOPMAIIMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U JIJIS PEILLICHUS 3a]1a4u;

BBIOMpATh MH(POPMAIUIO U3 UCTOYHUKOB PA3IMYHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPHPETHUPOBATH HHGPOPMAIUIO PA3TUYHBIX BUJIOB U
dbopm npeacTaBiIeHuUS,

CTPYKTYpPUpPOBaTh MH(POPMAIIUIO, MPEJCTABIATh €€ B pa3IUyHbIX (popmax,
WUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATH HaJIEKHOCTh uHpopManmn o CaMOCTOSITEIILHO
c(hopMyJIHMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHUBEPCAJIbHbIE yUeOHbIEe 1eCTBUS

OOmenmne:

BOCIIPUHUMATh U (hOPMYJIUPOBATH CYKJACHUSI B COOTBETCTBUU C YCIOBUSIMU U
HeasIMH OOIIEHHUs, SCHO, TOYHO, IPaMOTHO BBIpaXXKaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX M THCHbMEHHBIX TEKCTax, JaBaTh MOSICHEHHUS IO XOAYy PEIICHUs 3aJayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN Pe3yJIbTarT;

B X0Ji€ OOCYXXJICHHS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOUl TEMBI,
npoOJieMbl, pelraeMoil 3ajadyu, BBICKA3bIBaTh WJCH, HAIlCJICHHbIE Ha TOUCK
pElIEHUs, COIMOCTaBIISITh CBOM CYXKACHUA C CYXICHUSIMHU APYTUX YYACTHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJICTBO TMO3WIMNA, B KOPPEKTHOU (opme
bopMyIUpOBATH Pa3HOTIIACHS, CBOM BO3PAKEHHUS;

MPEACTABIIATh PE3YIbTAThl PEIICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIeOBaHMUSI,
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpPATH (OpMAT BBICTYIUICHUS € Y4€TOM 3aj1ad
MIPE3EHTAIllUN U OCOOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIC yHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS



Camoopranusanus:

COCTaBJISAThH IJIaH, AJITOPUTM PEIICHUS 3a/1a4i, BIOUPATh CIIOCOO pelieHus ¢
Y4ETOM UMEIOIIHUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMeHTHPOBATh
Y KOPPEKTUPOBATh BApUAHTHI PEIICHUH ¢ Y4ETOM HOBOW MH(OpPMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJIEKT:

BJIaJIcTh ~ HaBBIKAMH  IIO3HABATEJIBLHONW  peduieKkcuM  KakK  OCO3HAHHUS
COBEpIIIAEMbIX JCHCTBUM M MBICIUTEIBHBIX IPOIIECCOB, UX PE3YJIbTATOB, BIAJACTh
croco0aMu CaMOTPOBEPKH, CAMOKOHTPOJS TpoIlecca M pe3yibTaTa penieHUs
MaTeMaTUYECKOHN 3a4auH;

NPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3a7auH,
BHOCHUTh KOPPEKTHUBBI B JEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIbCTB, JaHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEJIU U YCIOBUSIM, OOBSCHATH TPUUUHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOJUTh OIIUOKY,
JlaBaTh OIICHKY MIPHOOPETEHHOMY OIIBITY.

CoBMecTHAas 1eSITEJIbHOCTD:

MMOHMMATh M KMCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIUBHUIYAIBHOM
paboThl MpU pelieHUd Y4YeOHBbIX 3ajay, NPUHUMATH I€JIb COBMECTHOM
JIEATEIIbHOCTH, IUIAHUPOBATh OPraHU3aIlMI0 COBMECTHOM pabOThl, pacrpencisiTh
BUJIBI pabOT, JOroBapuBaThCs, OOCYXJaTh IIPOIECC M pe3yJabTaT padOTHI,
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYMNIOBBIX (opmax padoThl (00CYXaeHUs, 0OMEH MHEHUH,
«MO3TOBBI€ IITYPMBD» W HHBIC), BBIMIOJHATH CBOK 4YacTh pabOTBHl U
KOOPAUHUPOBATH CBOU JEHCTBHUS C JPYTMMH YJIEHAMH KOMAaH[IbI, OILICHUBATH
Ka4eCTBO CBOETO BKJaja B OOIIUI MPOAYKT IO KPUTEPHUSIM, CHOpMyITUpPOBAaHHBIM
y4aCTHUKaMU B3aMMOJICUCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K koniy obOyuenuss B 10 kjacce 0OyyarOIIMiiCSd TOJYYUT CICAYIOIINE
MpeAMETHbIE PE3yIbTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMmbl Y4EOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYeCKOTro aHaTUu3ay:

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO OIEpUPOBATH MOHATUSMH: pPaAlMOHATBLHOE YHUCJIO, OCCKOHEUHas
nepuoAndeckas JApoOb, TPOILEHTHI, HPPaAlMOHATBLHOE YHCIO, MHOXECTBa
palMOHAJIBHBIX U ACHCTBUTEIBHBIX YUCEI, MOAYJIb JEHCTBUTEIHLHOTO YUCIIA;

OPUMEHSATh JIpOOM W TPOLEHTHI JUIsl PEIICHUS TPHUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,

MIPUMEHSThH MPUOIMKEHHBIC BEIYUCIICHUS, IPABUiIa OKPYTJICHUS, IPUKUIKY U
OLICHKY p€3yJbTaTa BEIYMCICHUM;



CBOOO/IHO ONEpUPOBATH MOHATUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIb30BaTh MOAXOIALIYI0 (JOPMY 3allUCU JEHCTBUTENBHBIX YUCEI JIJIsl PELLIECHUS
IIPaKTUYECKUX 3a]1a4 U NPEJCTaBICHUS JaHHBIX;

cBOOOHO OIEpPUPOBaTh MOHATHEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTEICHU;

CBOOO/IHO OIIEPUPOBATh MOHATUEM: CTETIEHD C PallMOHAIBHBIM I10Ka3aTeIeM;

CBOOOIHO OIEpUpPOBaTh MOHATHUAMU: JIOTAapU(PM UHKcCIa, JECITHUYHBIE U
HaTypaJIbHbIE JIOTaPU(PMBL;

CBOOOJHO ONEPHUPOBATH MOHATHAMHU: CHUHYC, KOCUHYC, TAHT'€HC, KOTAaHI'€HC
YUCIJIOBOTO apryMEHTAa;

OIIEpUPOBATh MOHATHUAMM: APKCHUHYC, APKKOCUHYC U apKTaHI'€HC YUCIOBOIO
apryMeHTa.

YpaBHeHNs U HEPABEHCTBA:

CBOOOJHO OIEPUPOBATH MOHIATHSAMHU: TOXKIECTBO, YPaBHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPAaBHEHUS-CIIEICTBHSI, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATh pPAa3IMYHbIE METOJbl PEIIECHUS PALUOHAIBHBIX U JIPOOHO-
pallMOHAIBHBIX ypPaBHEHUM, NIPUMEHATH METOJ HWHTEPBAJIOB JUIA PELICHUs
HEPaBEHCTB;

CBOOOJHO OINEPUPOBATH MMOHATUAMH: MHOTOYJIEH OT OJHOW MEPEMEHHOM,
MHOTOUWJIEH ¢ MLedbMH KO3 (UUUEHTaMH, KOPHM MHOTOUYIEHA, NPUMEHATh
JICJIEHME MHOTOWIEHAa Ha MHOTOYIEH C OCTaTKOM, Teopemy bedy u teopemy Buera
JUISL pELIEHUS 3a/1a4;

CBOOOJHO ONEPUPOBATH TMOHATHSMHU: CHCTEMa JIMHEHWHBIX YpaBHEHMI,
MaTpuId, ONPEACIIHUTENb MATPUIBl 2 X 2 W €ro IeOMETPUYECKHUH CMBICH,
WCIIOJIB30BaTh CBOMCTBA ONpENENHTENss 2 X 2 Juid BBIYMCIICHHMS €ro 3Ha4eHus,
OPUMEHATh ONPEAEHUTENN JUIsl PEIIEHUS CUCTEMbl JIMHEWHBIX YPAaBHEHUH,
MOJIEJIMPOBATh PEaJbHbIE CUTYalluH C MOMOUIBIO CUCTEMBbI JIMHEWHBIX YpPABHEHUH,
UCCIIE0BATh IIOCTPOEHHBIE MOJEIHM C IOMOLIBI0 MaTpULl U ONPEAEIIUTEINIEH,
MHTEPHPETUPOBATH NIOJyUYECHHBIN PE3YJIbTaT;

WCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHAMH [UIsi TNpeoOpa3oBaHMs
BBIPAKCHU;

BBINIOJIHATH MPE0OPa30BaHUs YHCIIOBBIX BBIPAKEHUH, COAEPKALIMUX CTENEHH C
palMOHANIbHBIM [TOKA3aTENEM;

UCIIO0JIb30BaTh CBONCTBA JorapumMoB TUTSt npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAKECHUM;

CBOOOJTHO ONEPUPOBATh MOHATUSIMHU: HUPPAILMOHAJIbHBIE, MOKa3aTeJbHbIE U
JorapuMUYECKHe YpaBHEHHUS, HAXOAUTh UX PEIICHUS C TOMOUIBI0 PABHOCUIIBHBIX
MIEPEXO0/I0B WA OCYIECTBIISASA IPOBEPKY KOPHEM;



MPUMEHSTH OCHOBHbBIE TPUTOHOMETpUYECKHUE (POPMYIIBI JIJIs1 MpeoOpa3oBaHus
TPUTOHOMETPUUECKHUX BHIPAKECHHUI;

CBOOOJTHO  OMEPUPOBATH MOHSATUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
OPUMEHATh HEOOXOoAuMble (GOpPMYNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHUII;

MOJICJIMPOBATh peajbHbIE CHUTyallMd Ha S3bIKE alreOpbl, COCTaBJIATh
BBIDOKEHUsSI, YpaBHEHHS, HEPaBEHCTBA IO YCIOBUIO 3a/aud, MCCIIEI0BaTh
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireopsi.

DOyHKuHuU U rpapuKu:

cBOOO/IHO ONEPUPOBATh MOHATUAMU: (PYHKIHS, CIIOCOOBI 3aaHusl (QyHKIHUH,
B3aMMHO OOpatHble (yHKIMM, Kommo3unms GyHKOuN, rpaduk yHKINH,
BBITIOJIHATDH dJIEMEHTapHbIE MTpeoOpa3oBaHus rpadukoB PyHKITUI;

cBOOOHO OIEpPHPOBATh MOHATHUSAMHU: 00JACTh OMPEACICHHUS W MHOKECTBO
3HaYeHUH QPYHKINUU, HYJIH QYHKIIHHA, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOIHO OINEpUPOBATh MOHATHSAMM: YETHBIE M HEYETHBIE (PYHKIMH,
nepuonyeckue (PyHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (PYHKIIUU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HauOoJbllieeé M HauUMEHbIee 3HaYeHHe (QYHKIUH Ha
IPOMEXKYTKE;

cBOOOHO ONEPHPOBATh MOHATUSAMU: CTENCHHAs] (PYHKIHS C HaTypadbHBIM U
HeJabIM TIOKa3zaresieM, rpaguk CTENeHHOW (YHKIMH C HAaTypaJbHBIM M IIEJIbIM
nokasaresnemM, rpa@uk KOpHs N-0il CTeNeHW Kak (PyHKIHH OOpaTHOW CTENEHU C
HaTypaJIbHBIM ITOKa3aTeleM;

ONEpPUPOBATh TIOHATUSAMU: JMHEWHAs, KBaJpaTUYHas U APOOHO-JIMHEWHas
(bYHKIMH, BRITIONHATH JIEMEHTAPHOE HCCIIE0OBAHUE U IOCTPOCHHE UX TPaPUKOB;

cBOOOIHO ONEpHUpOBaTh MOHATHSIMM: IOKazaTejabHas U Jorapupmuyeckas
GbyHKIMMA, UX CBOMCTBA U TpaduKH, HUCIOIH30BaTh MX TpaQUKUA IS PEIICHUS
YPaBHEHMU;

CBOOOMIHO OMEpUPOBATHh TOHATUSMHU: TPUTOHOMETPUYECKAs OKPYKHOCTB,
orpesiesieHue TPUTOHOMETPUUECKUX (PYHKIIMM YMCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (yHKOUN JUid  HCCIEAOBaHUS IPOILIECCOB U
3aBHCHUMOCTEH NpU pelieHuH 3a7ad U3 JPYTUxX y4eOHBIX MPEIMETOB U peanbHOMN
KHU3HH, BBIpAXXaTh (HOpPMyJIaMH 3aBUCIMOCTH MEXy BETUIHMHAMU;

Hauajia MaTeMaTH4eCKOro aHAIM3a:

cBOOOJHO ONEpUPOBATh MOHATUAMM: apumeTHyeckas U TeoMeTpuyecKas
nporpeccusi, 06CKOHEYHO yOBIBArOIIasi reOMETpUUECKasi MPOTrPeccus, TMHCHHBIA U
AKCMOHEHIIUATBHBIA POCT, (OpMyJia CIOKHBIX MPOIICHTOB, UMETh MPECTABICHUE
O KOHCTaHTE;

UCTIONb30BaTh MPOTPECCUU ISl PEIIeHUs pealbHBIX 3aJad MPUKIATHOTO
XapaKkTepa;



CBOOOJTHO OIEPUPOBATH MOHIATHUIMU: MOCIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHUS
MOCJIEA0BATENBHOCTEH, MOHOTOHHBIE M OrPAHWUYEHHBIE IOCIEA0BATEIbHOCTH,
MIOHMMATh OCHOBBI 3apOKJICHHUS MAaTeMaTUYECKOrO0 aHajiu3a KaK aHaiu3a
OECKOHEUHO MaJIbIX;

CBOOOJTHO OIEPUPOBATHh IMOHATUSIMH: HENPEPHIBHBIC (QYHKIIUH, TOUYKH
paspbiBa rpaduka QyHKIIUHA, aCUMOTOTHI rpadrka HyHKIUH;

CBOOOJTHO OIEPUPOBATH TMOHATHEM: (YHKIWS, HEMpEpbIBHAs Ha OTpe3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKITUH JJI PEIICHUS 33714,

CBOOOJIHO OIEpUPOBATHh MOHSATUSMH: TIEpBasi W BTOpas MNPOU3BOJHBIC
dbyHKIMM, KacaTenbHas K TpaduKy QyHKIIIH,

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, MPOWU3BEICHUS, YACTHOIO U KOMIO3ULIUH
JIBYX (DYHKITUH, 3HATh TPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKITUH;

UCIIOJIB30BaTh TEOMETPUUECKUA W (UBUYECKUM CMBICT TPOU3BOJHON IS
pelIeHus 3a1ay.

MHo:xecTBa M JIOTHUKA:

CBOOOJTHO ~ OINEPUPOBATH  MOHATUSIMHU: MHOXXECTBO, ONEpalu  Haj
MHOYECTBaMU;

HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJjIsl ONMCAHUS PEATbHBIX
MIPOIIECCOB U SBJICHUH, IPU PEIICHUH 3a]1a4 U3 JIPYTUX YUEOHBIX IPEAMETOB;

CBOOOJTHO OINEPUPOBATH MOHATUAMHU: OIpEACIICHHe, TEopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOIO 00BEKTA, I0KA3aTEIbCTBO, PABHOCUIILHBIC
YPaBHEHHUS U HEPABEHCTRBA.

K koniy obOyuenuss B 11 kJjacce 0OydyarOIIMICAd TOJYYUT CIEAYIOIIHE
MpeAMETHbIE PEe3yIbTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMmbl Y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYeCKOTrO aHaTU3ay:

Yucaa 1 BBIYUCTCHUSA:

CBOOOJIHO OMNEPUPOBAaTh MOHATUSMH: HATypajdbHOE U IEJI0€ YHUCIO,
MHOKECTBA HATYPAJIBbHBIX U ILEIbIX YUCEI, MCIOJIb30BATh MPU3HAKU JICITUMOCTH
uenbix yucen, HOJl u HOK HaTypalibHBIX 4Kcen ISl pelieHUs 3a1ay, IPUMEHSTh
anroput™m EBkinna;

CBOOOJTHO OMEPUPOBATH TMOHSATHEM OCTaTKa MO0 MOJIYJIO, 3alKChIBATh
HaTypaJIbHbIE YUCJIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAX CUHCIICHUS,

CBOOOJIHO OMNEPHUPOBATH MOHITUSMU: KOMIUIEKCHOE YHCJIO W MHOXECTBO
KOMITJIEKCHBIX YHWCEJI, MPEACTABIATh KOMIUICKCHBIE UYMCa B alreOpandeckod u
TPUTOHOMETPHUUECKOU (hOpMe, BBHITIOTHATH apU(PMETHIECKUE ONepaIii ¢ HUMHU U
n300pakaTh Ha KOOPJMHATHOMN MJIOCKOCTH.

YpaBHeHHs U HEPaBEHCTBA:



CcBOOO/IHO ONEpPUPOBATH MOHATUSMU: HUPPALMOHAIBHBIE, MOKA3aTEJIbHbIE U
jJorapu(pMHUECKUe HEpPaBEHCTBA, HAXOAUTb MUX PELIEHUS C  IOMOILBIO
PABHOCWIIBHBIX IIEPEXOOB;

OCYIIECTBISATh OTOOp KOpHEW TpH PEHICHUH TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOO/IHO OIEpUPOBATh IMOHITHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJBl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIHOCTh YPAaBHEHUH H
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CIECACTBHS, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYIHOCTEH pallMOHAIBHBIX, UPPALMOHAIBHBIX, IIOKA3aTEIbHbBIX U
Jgorapu(pMUUECKUX YPaBHEHUM U HEPABEHCTB;

pemarb palrOHAJIbHBIE, VppalMOHAJIbHBIE, ITOKa3aTeJIbHBIE,
jgorapuMUYECKHe W  TPUTOHOMETPUYECKHE YpaBHEHUST W  HEPaBEHCTBA,
coJiepKalle MOAYJIU U IapaMeTphl;

IPUMEHATH TpauyecKue METOAbI JUIsl PEIICHUs] YpaBHEHUI U HEPABEHCTB, a
TaKXK€ 3a/1a4 C apaMeTpaMu;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIPDAKEHUs, YPAaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBI MO YCIOBHIO 3a/1a4H,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJEINM C HCIIOJIb30BAHMEM ammapara ajireOpsl,
WHTEPHPETUPOBATH NIOJyYCHHBIN PE3yJIbTaT.

DOyHkuuu U rpapuku:

CTpOUTh TpadUKHd KOMMO3MIMU (PYHKIUNA C MOMOIIBIO 3JIEMEHTApPHOIO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX ()YHKIIMIA;

CTPOUTh TIEOMETPHUYECKHE 00pa3bl ypaBHEHHMM U  HEpaBEHCTB Ha
KOOPJAWHATHOU MJIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH MOHATHSAMHU: TPaQUKA TPUTOHOMETPHUUECKHUX
yHKUMH;

OPUMEHATh (QYHKIUM Ui MOJCIUPOBAHMS W HCCIENOBAaHUS pEasIbHbIX
IIPOLIECCOB.

Havana maTeMaTH4eCKOro aHaJIm3a:

MCITIOJIb30BaTh MPOU3BOIHYIO JIJISl UCCIEAOBAaHUS (PYHKIIMM HA MOHOTOHHOCTb
Y DKCTPEMYMBI;

HaXOAUTh HauOoJblllee U HAaMMEHbIIee 3HaUCHUsI (PYHKIIMHM HEMPEPHIBHON Ha
OTpE3Ke;

WCIIOJIb30BaTh MNPOWU3BOAHYIO JUI HAXOXKACHUS HAWJIY4IlEro pEUICHUs B
NPUKIAHBIX, B TOM YHUCJIE€ COLUMAJIbHO-JKOHOMHYECKHX, 3aJadax, i
ONpEENeHUs] CKOPOCTH W YCKOPEHHsS Ipoliecca, 3aJaHHOro (OpMysIod WU
rpadukom;



CBOOOJTHO ~ ONEpHUPOBATH MOHATHSMHU: [EPBOOOpa3Hasi, ONpeneIEHHBIMI
WHTErpajl, HAXOAWTh IEpPBOOOpA3HbIC AIEMEHTAPHBIX (PYHKIMHA U BBIYUCIATH
uHTerpai no Gpopmyie Herotona-JIeitonuna;

HAXOJUTh TIOMAHN TUIOCKUX (GUTYP U OOBEMBI TEIT C TOMOIIBI0 HHTETPAJIA;

MMETh MPEACTABICHUE O MATEMATHYECKOM MOJICIIMPOBAHUM HA MPUMEPE
cocTaByieHUs U PepeHIINaTbHBIX YPaBHEHUN;

pelarh NPUKIAIHbIE 3aJa4d, B TOM YHCJIE COLMAIbHO-DKOHOMUYECKOTO U
($u3NYECKOro XapakTepa, CpeICTBAMH MAaTEMaTUIECKOTO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
n/n NPOrpamMMbl Bcero Kontpoapipie  Ipaxruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
MHOXECTBO IEUCTBUTEIIBHBIX YHCEIL.
| MHorounensl. PalinoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBA. CUCTEMBI IMHEUHBIX
ypaBHEHUH
) Oynkiun u rpaduku. CreneHHas GyHKIUS C 2 |
L[eJIbIM TIOKa3aTesIeM
3 Apudmerndeckuii KOpeHb N-0i CTEIICHHU. s |
HppauunonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 |
YpaBHEHUs
5 Jlorapudmuueckas GyHKIUS. 18 |
Jlorapudmuueckue ypaBHEHHs
6 Tpuronomerpruyeckue BeIpaxkeHUs U ” |
ypaBHEHHUS
ITocnenoBaTenbHOCTH U IPOrPECCUH 10 1
HenpepriBabie pynkiuu. [IponsBoanas 20 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




11 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMmbl Bcero Kontpoapirie  Ipaxruteckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
1 HccnenoBanne GyHKIHIA ¢ TOMOIIIBIO 2 |
IIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduku TpUrOHOMETPHUECKUX (HYHKIIHH. 14 |
Tpuronomerpruyeckue HepaBeHCTBA
4 WppanmonanbpHble, OKa3aTeIbHbIE U 24 |
norapuMUIECKHE HEPABCHCTBA
KommiekcHbie unucna 10 1
HarypanbHble u 1enble ynucna 10 1
Cucremsl palMOHAIBHBIX, HPPALIUOHAIBHBIX
7 MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX 12 1
YpaBHEHUU
8 3aza4yu ¢ mapameTpamu 16 1
9 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 16 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 10 0







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne ara udposBbie
n/n Tema ypoka Bcero Kontpoapueie  Tpakruueckue fll3y'{em/m :)Iﬁl()l)al;OBaTeﬂbHLIe
padoThI padoThI pecypes:
| MHOXecTBO, Orepanuu HajJ MHOKECTBAMU |
Y UX CBOMCTBa
2 Huarpammsl Ditniepa-Benna 1
3 [IpuMeHeHne TeopeTHKO-MHOKECTBEHHOTO |
anmnapara JJis pelieHus 3a1a4
Panmonaneueie yncna. OOBIKHOBEHHBIC U
4 JECSITUYHBIE IPOOH, IPOLIEHTHI, 1
OeCKOHEUYHBIE IEPUOANYECKHUE JPOOH
Panmonaneuelie yncna. OOBIKHOBEHHBIEC U
5 JeCATUYHBIE IPOOU, TTPOIICHTHI, 1
OECKOHEUYHBIE MTEPUONMUECKUE NPOOH
6 [Tpumenenue apobeli U MPOICHTOB IS |
pelIeHs TPUKIaJHbIX 3a7a4
7 [Ipumenenue npobeit 1 MPOLEHTOB JIst |
pEelIeHs TPUKIaJHbIX 3a7a4
2 JleicTBuTenbHBIE YKclia. PaimonanbHbIC U 1
HPpAIMOHATILHBIE YHCIIa
9 ApudmeTndeckue oneparuu C |
JIEMCTBUTEIIbHBIMU YU CIIAMU
10 Mopynpe JeMCTBUTEIBHOTO YHCIIA U €r0 |

CBOMCTBA




11

12

13

[TpuOkEHHBIE BBIYMCIICHUS, TIPAaBUIIA
OKpYTJICHUS, TPUKUIKA U OLICHKA
pe3yJibTaTa BEIYMCIECHUN

OCHOBHBIE METO/IbI PELICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUN U
HEPABEHCTB

OCHOBHBIC MCTOJbI pCHICHUA LCIIbIX U

JIPpOOHO-PallMOHAIBHBIX YPAaBHEHUHN U
HEPABEHCTB

14

OcHOBHBIE MCTOABI pCICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

15

16

17

MHOroueHsl OT OJTHON IEPEMEHHOM.
Jlenenne MHOrouUlI€Ha HA MHOTOUJIEH C
ocratkoM. Teopema besy

MHorousieHsl ¢ LeIbIMU KO3 UITMEHTaMH.
Teopema Buera

Pemenne cucreM MMHENHBIX YpaBHEHUI

18

19

20

Pemenue cucreM JIMHENHBIX ypaBHEHUN

Marpuiia cucTeMbl JINHEWHBIX YPAaBHEHU.
Onpenenurens MaTpuLpl 2X2, ero
TEOMETPUUYECKHUN CMBICIT M CBOWCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

Ornpenennurens MaTpuLbl 2X2, €ro
TEOMETPUUYECKUN CMBICI M CBOWCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

21

[IpuMeHeHne onpenenuTens s PeLeHNs
CHUCTEMBI JINHEWHBIX YPAaBHEHUI




22

23

Pemenne nmpukinaaHeIX 3a7a4 ¢ IOMOILBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

Pemmenue nmpukiagHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHUI

24

KonTtponbnas pabdora: "PanmonanbHbie
ypaBHEHUs U HepaBeHCTBA. CrcTeMsl
JUHENHBIX ypaBHEHUN"

25

26

27

OyHKIMS, CIIOCOOBI 3a/1aHUs (YHKITUH.
Bsanmuo obparnbie pyakiun. Kommosumms
byHKIII

I'paduk Pynkuuu. InemMeHTapHbIC
npeoOpazoBanus rpadukoB QyHKIUH

OO6nacth ornpeaesieHus] © MHOYKECTBO

3HaueHud ¢pynkuuu. Hynu ¢yHkmm.
[TpoMexyTKH 3HAK TOCTOSIHCTBA

28

UErHble 1 HEUETHBIE PYHKITUH.
[lepnoauueckue Gpynkunu. [Ipomexyrku
MOHOTOHHOCTH (PYHKIIMH

29

30

31

MakcuMyMbl U MUHUMYMBI (DYHKITUH.
Haubonpiiee u HaumMeHbIlIee 3HaYCHHE
(GYHKIIMHM Ha IPOMEKYTKE

JluneliHasi, KBaJpaTU4Has U JPOOHO-
JAuHeNHas QyHKIH

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTPOCHHE TPAPHUKOB ITHX (PYHKLIUH

32

33

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTpoeHne TpaPuKOB ITUX PYHKITUN

Cremnens ¢ LICJIBIM OKa3aTeneM. buaom




Hrrotona

CrereHn c LETBIM TTI0Ka3areaeM. buaom

34 HeroTona
Crenennast GyHKIHUS C HATYpPaJTbHBIM H

35 LeNIbIM NoKa3aTeneM. E€ cBoiicTBa u
rpaduk

36 KoHntponbhas pabdora: "CreneHHas
¢ynkuus. E€ coiicTBa u rpapux”

17 ApudmeTnueckuii KOpeHb HaTYpaJbHOM
CTEIICHU U €r0 CBOWCTBA

38 Apudmerndeckuii KOpeHb HaTypaTbHON
CTEIIEHU U €ro CBOMCTBA

39 [TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH,
COJIepKalIuX CTENICHU U KOPHU

40 [TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH,
COJIepKalIiX CTENEHU U KOPHU

41 [Ipeo6pa3oBaHMs YUCIOBBIX BbIpAXKEHUH,
CoJIepKaliX CTENEHU U KOPHU
HppanmonaneHele ypaBHeHUs1. OCHOBHBIE

42 METO/Ibl PEIIEHUS UPPALMOHATIBHBIX
ypaBHEHUH
WppanumonaneHele ypaBHeHUs. OCHOBHBIE

43 METO/Ibl PEIIEHUS UPPALMOHATIBHBIX
YpaBHEHUN
UppanmonansHblie ypaBHeHUs. OCHOBHbBIE

44 METO/IbI PELIECHUS UPPALMOHAIBHBIX
YpaBHEHUN

45 PaBHOCHIIBHBIE ITEPEXO/IBI B PELIEHUHN




UPPALMOHATILHBIX YPAaBHEHHM

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

46 VPPALMOHAIIBHBIX YPABHEHUM

A7 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUU
UPPALMOHATIbHBIX YPABHEHUM

43 PaBHOCWIIBHBIE ITEPEXOABI B PELICHUH
MPPALMOHAIIBHBIX YPABHECHUN
CoiicTBa u rpaduk KOpHS N-0if CTENICHN

49 KaK (YHKIIMH OOpaTHOU CTETICHH C
HaTypaJIbHBIM I10Ka3aTelIeM
CoiicTBa u rpaduk KOpHS N-0if CTENICHN

50 KaK QyHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTeseM
KonTponbnas pabora: "ColicTBa u rpaduk

51 KOpHs n-0M creneHu. MppannoHansHbie
ypaBHEeHUA"

59 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTeNeM U
e€ CBOICTBA

53 CreneHsb ¢ palluOHATBLHBIM [TOKA3aTeNeM U
e€ CBOICTBA

54 CreneHsb ¢ palliOHATIBLHBIM [TOKA3aTeNeM U
€€ CBOICTBA

55 [Toxa3zatenbHast GpyHKIM, €€ cBOICTBA U
rpadux

56 Hcnonws3oBanue rpadpuka QyHKIUN A5
peueHusl ypaBHEHU I

57 Hcnonws3oBanue rpadpuka QyHKIUN A5

peueHust ypaBHEHU I




IToxazaTennHBIE YpaBHCHHA. OCHOBHBIE

58 METO/Ibl PEIICHUSI TOKA3aTeIbHbIX 1
YpaBHEHUN
[TokazarenbHble ypaBHeHUSI. OCHOBHBIE
59 METO/bI PEIICHUS TTOKA3aTEIbHBIX 1
YpaBHEHUU
OKazarelbHble ypaBHEHUSI. OCHOBHBIE
I1 O
60 METO/IbI PEIICHUS TOKa3aTeIbHBIX 1
YpaBHEHUU
61 KonTtponpHas pabdora: "[lokazaTensHas |
kuust. [lokazarenbHble ypaBHEHUS
yH H y "
62 Jlorapudwm yucna. CoiicTBa norapudpma 1
63 Jlorapudm umncna. CBoicTBa jJorapudpma 1
orapudm uucia. CoiicTsa jorapupma
64 JI C 1
65 JecsaTuunble U HATypallbHbIE TOTapU(PMBI 1
eCSITUYHbIE U HAaTypaJIbHbIE JIOTapU(PMBI
66 y 1
67 [TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX |
J0rapuQmbl

68 [Ipeo6pa3oBanue BbIpaxeHU, copepKalux |
aorapu@msl

69 [TpeoOpa3oBaHue BbIpaKEeHUH, COAEPIKAIINX |
aorapudmsl

70 Jlorapugmuueckas pyHKIuUs, € CBOUCTBA U |
rpadux

71 Jlorapudmuueckas pyHKUUA, €€ CBONCTBA U 1
rpadux

7 Hcnonb3oBanue rpaduka QyHKIMM 115 |

peleHus ypaBHeHUN




Hcnons3oBanue rpaduka QyHKIUN AJIs

73 peLICHUs ypaBHEHU I
Jlorapudmudeckue ypaBHeHus1. OCHOBHBIC

74 METO/Ibl PEIICHHS JIOTApUPMUICCKUX
ypaBHEHU M
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

75 METOBI peIIeHUs JTorapu(HMUIECKUX
ypaBHEHUH
Jlorapudmuueckue ypaBHeHUs. OCHOBHBIE

76 METOBI pEIICHUS JIoTapu(HPMUIECKUX
ypaBHEHU I

77 PaBHOCHIIBHBIE TEPEXO/IBI B PEIICHUU
JOTapu(PMHUECKUX yPaBHEHUIN

73 PaBHOCUIIBHBIE TTEPEXO/IBI B PEIICHUN
Jorapu(pMHUUECKUX ypaBHEHUIN

79 KonTponasnas pabora: "Jlorapudmuueckas
¢yukus. Jlorapupmuueckue ypaBHeHus"

20 CuHyC, KOCUHYC, TAHT€HC U KOTAHT€HC
YHCJIOBOT'O apryMeHTa

31 CuHyC, KOCHHYC, TAHT€HC U KOTAHT€HC
YHCJIOBOT'O apryMeHTa

20 ApKCUHYC, apKKOCUHYC U apKTaHT'€HC
YHICIIOBOTO apryMeHTa

23 ApKCUHYC, apKKOCUHYC U apKTaHI€HC
YKCIIOBOTO apryMeHTa
TpuronomeTrpuyeckas OKpyXHOCTb,

84 OIpEeEIIEHNE TPUTOHOMETPUUECKHUX

(GYHKLUI YUCIOBOrO apryMeHTa




TpuronomeTrpuyeckas OKpyKHOCTb,

85 ONpeieTICHUE TPUTOHOMETPUUECKUX 1
(yHKLUI YUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1

90 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX |
BBIPAXKEHUM

91 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX |
BBIPAXKEHUM

9 [Ipeobpa3oBanye TPUrOHOMETPUUECKUX |
BBIpKEHU I

03 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX |
BBIPAXKEHUM

94 Pemenne TpuroHoMeTpuueCcKUX ypaBHEHUI 1

95 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUI 1

96 Perienne TpUroHOMETPUUECKUX YPAaBHEHHH 1

97 Pemenne TpuroHOMETpUYECKUX YpaBHEHUN 1

98 Perienne TpUroHOMETPUUECKUX YPAaBHEHHH 1

99 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUI 1

100 Pemenune TpUroHoOMeTpUUECKUX ypaBHEHUI 1
KonTponbnas pabora:

101 "TpUrOHOMETPUYECKHUE BBIPAKEHUS U 1
TPUTOHOMETPUYECKNE YpaBHEHUS"

102 [TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS !

ocienoBareibHocTel. Meton




MaTeMaTH4YeCKOM HHAYKOUH

MoHoTOHHBIE B OrpaHUYCHHBIC

103 nocjeaoBaTeabHOCTH. VicTopus ananusa
OECKOHEYHO MaJIbIX

104 Apudmernueckast mporpeccus

105 ['eomeTpuyeckas nmporpeccus

106 BeckoneuHo yOpIBaromasi reoMeTpudecKas
nporpeccust

107 CymMma 6eckoHeuHO yObIBaroIei
FE€OMETPUUECKOM IPOTrPECCUU

108 JIMHEHBIN U SKCIOHEHIIUATIbHBIA POCT.
Yucno e. DopmMyiia CI0KHBIX IPOLEHTOB

109 JIMHENHBIN U YKCIOHEHUMAIIBHBIN POCT.
Yucno e. DopMyra CI0KHBIX MPOLUEHTOB

110 Vcnonb30BaHue NPOrpeccuu AJs perieHus
peayIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

11 KonrtpomnbHas pabora:
"ITocenoBaTenbHOCTH U Mporpeccun”

112 HenpepriBHble QyHKIIMU 1 UX CBOWCTBA

113 Touka pa3pbiBa. ACUMIOTOTHI IpadUKOB
byHKIMI

114 CaolicTBa (DyHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

115 CaoiicTBa (yHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

116 MeTto MHTEPBAJIOB JUIsl pELICHUS

HCPAaBCHCTB




MGTOI[ HHTCPBAJIOB JJIA pEIICHUSA

117 1
HEPABEHCTB

118 Meton uHTEpBAJIOB JUIsl PELLICHUS |
HEPaBEHCTB

119 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX |
(byHKUIMT 1715 pelieHus 3a1a4

120 [IprMeHeHre CBOMCTB HEMPEPHIBHBIX |
(GyHKUIMN 1715 pelieHus 3a1a4

121 [lepBast u BTOpas pou3BOIHbIE (PYHKINUU 1

122 OnpeaeneHHUe, T€OMETPUUYECKUM CMBICIT |
IIPOU3BOJTHON

123 Onpez[eneHHf:, (U3UYECKUI CMBICIT |
POM3BOIHON

124 YpaBHeHUE KacaTelbHOW K TpapuKy |
byHKIIUN

125 VYpaBHeHMEe KacaTeIbHOU K rpadpuky |
byHKIUN

126 [Tpon3BoiHBIE 3NIEMEHTAPHBIX (HYHKLIUI 1

127 [IpousBoiHbIE 371€MEHTAPHBIX (PYHKIIMIA 1

128 ITponsBogHast CyMMBI, IPOU3BEACHNUS, |
YaCTHOTO U KOMITO3UIIMH (DYHKIIMH

129 [IpousBonHas cyMMbl, TPOU3BEIACHMS, |
YaCTHOT'O M KOMIIO3UIIUHU (PYHKIUH

130 [TpousBogHasi CyMMBI, TPOU3BEACHNUS, !
YaCTHOT'O ¥ KOMIO3ULIUU (PYHKIUI

131 KonTtponsnas padora: "[IponszBoanas” 1

132 [ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIHS 1




3HaHui: "YpaBHeHus"

[ToBTOpeHnue, 06001IeHNE, CHCTEMAaTH3AIUs

133 3HaHui: "OyHKIMN" !
134 Wrorosast KoHTpOJIBbHASA paboTa 1 1
135 HroroBast kKoHTpoIbHAs paboTa 1 1
136 HOBTOPCHI/IG, 000011IeHNE, CHCTEMATH3AINS |
3HAHUH
OBILEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHnTtpoabHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbBIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Npou3BOJHON K
WCCIICIOBAHMIO (DYHKIIHI Ha
MOHOTOHHOCTb ¥ 9KCTPEMYMBI

[IpuMeHeHne Npon3BOJHOM K
WCCIICIOBAHMIO (DYHKIIMI Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI

[IpumeHeHne Mporu3BOIHOM K
UCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[Ipumenenne npou3BOIHON K
UCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[IpuMeHeHne Mpou3BOJHOM K
UCCIeIOBaHUIO (PYHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne Mpon3BOJHOM K
uccaea0BaHuio PyHKIUN Ha
MOHOTOHHOCTb U DKCTPEMYMBI

Haxoxnaenue HaHOOJIBIIETO U

HaVMEHBIIIETO 3HAYEHUS HENTPEPBIBHOU

(GyHKIIMM Ha OTpe3Ke

HaxoxnaeHnue HanOOJIBIIETO U




HAaMMEHBIIETO 3HAYCHUST HETIPEPHIBHOM
(GyHKIMU Ha OTpE3Ke

Haxoxxnenrne HanOoIIbIIero u
HAMMEHBIIETO 3HAYCHUST HETIPEPHIBHOM
(GyHKIIMH Ha OTpE3Ke

10

Haxoxneaue HauOoJIbLIErO U
HAaUMEHBIIIETO 3HAYCHUS HEMPEPHIBHON
(GYHKIIUU Ha OTpE3Ke

11

12

13

14

Haxoxnenue HauOOJIBIIErO U
HAaWMEHBIIIETO 3HAYCHUS HETPEePHIBHON
(GyHKINU Ha OTpE3Ke

Haxoxnenune HanOombIIero u
HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHON
GbyHKINU Ha OTpE3Ke

[IpuMeHeHne MpOU3BOTHOM JIJIst
HAXO0XJICHUS HAWTYYIEro PelmeHus B
MIPUKJIAIHBIX 3a7a49ax

[IpuMeHeHne npou3BOJHON JUIs
HaXO0XJACHUS HaWIY4IlEero peleHus B
MIPUKJIAIHBIX 3a7a4ax

15

[IpuMeHeHne npou3BOJHON JUIs
OIIPEJICJIEHUS] CKOPOCTH U YCKOPEHUS
mporecca, 3alaHHOro (opMyJoN Uin
rpaduKom

16

[Tpumenenne npou3BOHOM IS
oTpeJIeJICHUsI CKOPOCTH U YCKOPEHUS
nporiecca, 3a1aHHOTO (GOPMYIION UITH
rpaduxom




17 Kommnosumus ¢pyHkmmii

18 Komnozunus GyHkimit

19 Kommnosumus hyHkmmii

20 ['eomerpuueckue oOpas3bl ypaBHEHUN Ha
KOOPJIUHATHOMN TUIOCKOCTH

)1 I'eomerpuueckue oOpa3bl ypaBHEHUN Ha
KOOPJAMHATHOW INIOCKOCTH

2 Kontponbnas padota: "UccnenoBanue
(GyHKIUH ¢ TOMOIIBIO TPOU3BOTHON"

7 [lepBooOpazHas, OCHOBHOE CBONCTBO
MepBOOOPA3HBIX

24 [TepBooOpasHbIe 37IeMEHTAPHBIX (HYHKITUH.
[IpaBuiia HaxOX/A€HNS IEPBOOOPA3HBIX

’s [TepBooOpazHbie 3eMEeHTapHBIX (QYHKIUH.
[IpaBuia HaXOXACHUS IEPBOOOPAZHBIX

26 NHuterpai. I'eoMeTpu4eCcKnid CMBICI
WHTErpaa

7 Beruucnenue onpenenéHHoro HHTerpana
o gopmyne HoroTona-JleliOHuna

)3 Brruucnenue onpenenéHHOro HHTerpana
o gopmyne HeroTona-JleiiOnuma

79 [IpumeHeHue nHTerpana i HaX0XACHUS
IoIaiel TUIOCKUX PUTYp

30 [IpumeHneHue nHTerpana AJjig HaX0XACHUS
00BEMOB r€OMETPUUECKHX TEJ

31 [Tpumeps! pemenuii uddepeHInaTbHbIX

ypaBHEHUH




[Tpumeps permenuit nuddepeHImarIbHbIX

32 .
ypaBHEHHH
Matematuueckoe MOJEIUPOBAHKE

33 pealbHBIX MPOIECCOB C MTOMOUIBIO
mudepeHIMaTbHBIX YPaBHCHUM

34 KonTponbnas pabora: "[lepBooOpasnas u
uHTerpan”

35 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu

36 Tpuronomerpuyeckue GyHKINH, UX
CBOICTBA U TpaduKu

37 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu

18 Tpuronomerpuyeckue GyHKINH, UX
CBOWCTBA U TpapuKu

39 Tpuronomerpuueckre GyHKIUH, UX
CBOWCTBA U TpaduKu
OT60p KOpHEHN TPUTOHOMETPUUYECKUX

40 YPaBHEHUH € TOMOUIBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKUX

41 YPAaBHEHUH € TOMOILBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

42 YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPHUYECKOW OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUYECKHUX

YPaBHEHUH C TIOMOIIBIO




TPUTOHOMETPHUECKON OKPY>KHOCTH

Pemrenne TpuroHOMETpU4ECKUX

44
HEpPaBEHCTB

45 Pemenue TpuroHomMeTpuuecKux
HEPABEHCTB

46 Perienue TpUroHoMeTpHUUECKUX
HEpPaBEHCTB

47 Pemenne TpuroHoMeTpuuecKux
HEpPaBEHCTB
Kontponsnas padora: "['paduku

48 TPUTOHOMETPHUYECKUX (DYHKIIUH.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHbBIE METO/IbI pEeILICHUS
[OKa3aTeJIbHbIX HEPABEHCTB

50 OCHOBHbBIE METO/1bI PEeLLICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

51 OcCHOBHBIE METO/BI PELICHUS
MIOKa3aTeIbHbIX HEPABEHCTB

57 OCHOBHBIE METOABI PELLIEHUS
MOKa3aTeJIbHBIX HEPABEHCTB

53 OcCHOBHBIE METO/BI PELLICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

54 OcCHOBHBIE METO/BI PELICHUS
Jorapu(MUIECKUX HEPABEHCTB

55 OCHOBHBIE METOABI PELLIEHUS
Jorapu(pMHUUECKUX HEPABEHCTB

56 OCHOBHBIE METOBI PELICHUS

JIOFapI/I(I)MI/I‘{CCKI/IX HCPAaBCHCTB




OcCHOBHEBIE MCTOJbI pCHICHUSA

> HppaLMOHAIIbHBIX HEPABEHCTB
53 OCHOBHBIE METO/bI pEeLLIEHUS
UppalvOHAIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/BI PELLIEHUS
HppaLMOHAIIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEeLLICHUS
HppaLMOHAIIbHBIX HEPABEHCTB
61 I'paduueckue MeTo bl peLIeHus
UppalOHAIbHBIX YPaBHEHHH
2 I'padrueckue METOIbI pELICHUS
UppalMOHATIbHBIX YpaBHEHUI
63 I'paduueckue MeTo bl peLeHus
[0Ka3aTeIbHbIX YPaBHEHUN
64 I'paduueckue MeTo bl peLIeHus
IIOKAa3aTeIbHbIX HEPABEHCTB
65 I'padnueckue MeToabl pereHus
Jorapu(PMUYECKUX YpaBHEHUM
66 I'paduueckue MeTo bl peLIeHus
Jorapu(pMHUUECKUX HEPABEHCTB
67 I'padnueckue MeToabl pereHus
Jorapu(pMHUUECKUX HEPABEHCTB
I'padmueckue MeToabl pemeHus
68 MOKa3aTeIbHBIX U JorapupMUIecKux
YpaBHEHU
I'paduueckue MeTO bl peLIeHus
69 MOKa3aTeIbHBIX U Jorapu(pMUUecKux

YpaBHEHUI




70

71

72

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JIOTapU()MUIECKUX
HEPaBEHCTB

I'padmyeckue MeToabl pemeHus
MOKa3aTeIbHBIX U JorapupMUuecKux
HEPaBEHCTB

KonrponsHas pabdora: "UpparnuoHaibHeie,
IoKa3aTebHbIe U JJorapudmuyeckue
HepaBeHCTBA"

73

KomiiexcHele uncna. AnreOpanydeckas u
TPUTOHOMETpHYECKask POPMBI 3aruch
KOMIIJIEKCHOTO YHCIIa

74

75

76

KomruiekcHele uncna. AnreOpandeckas u
TPUTOHOMETPHYECKas POPMBI 3aIHCH
KOMIIJIEKCHOTO YHCIIa

Apudmernueckue oneparum ¢
KOMIUIEKCHBIMU YHCIIaMHU
Apudmerrueckue onepanum ¢
KOMIUIEKCHBIMU YHCIIaMHU

77

78

79

N3o0pakeHne KOMIUJIEKCHBIX YMCeN Ha
KOOPJAMHATHOM TIOCKOCTH

N300paxkeHre KOMITJIEKCHBIX YHCET Ha
KOOPJMHATHOM MJIOCKOCTH

®opmyna Myaspa. Kopuu n-oii ctenenu
13 KOMIUIEKCHOTO YHClia

80

81

®opmyna Myaspa. Kopuu n-oii ctenenun
13 KOMIUJIEKCHOTO YHUCIIa

HpI/IMCHCHI/IC KOMIIJICKCHBIX YMCCJI OJIAd




peuieHns GU3NYEeCKUX U TeOMETPUIECKUX
3a1a4

Kontponbnas padota: "KommiekcHbie

82 \
qucna

83 HatypanbHble u Lienble uncia

84 HarypanbHble U 11e51ble yncina

85 [IpuMeHeHue MpU3HAKOB ACITUMOCTH
LEJIbIX YUCEl

26 [IpuMmeHeHne MpU3HAKOB AETUMOCTH
LEJIbIX YUCEl

g7 [IpuMmeHeHne MpU3HAKOB AETUMOCTH
menbix yncen: HOJQ u HOK

28 [IpuMeHeHue Npu3HAKOB ACITUMOCTH
uensix yucen: HOJl u HOK

29 [IpuMmeHeHne MpU3HAKOB AETUMOCTH
LEJbIX YUCEJI: OCTATKH 10 MOYJIIO

90 [IpumeHeHne MPU3HAKOB AETUMOCTH
LEJBIX YUCEN: OCTATKH 10 MO0
[IpuMeHeHne NPU3HAKOB ACTUMOCTH

91 LEeNbIX Yucell: anroput™ EBkinaa mis
pelIeHus 3a1a4 B LEJIbIX YHCIaxX

90 Kontponbnas pabota: "Teopust menbix
yucen"
CucremMa ¥ COBOKYITHOCTh YPaBHEHHIA.

93 PaBHOCUIIbHBIE CHCTEMBI H CUCTEMBI-
CIIEJICTBUS

94 Cucrema 1 COBOKYITHOCTh ypaBHEHHI.

PaBHOCHUIIbHEIE CUCTEMBI M CUCTEMBI-




CICACTBUA

95 OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YpaBHEHUN

OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
96 COBOKYITHOCTEW MPPaLlMOHATIBHBIX
YpaBHEHUU

OcCHOBHBIE METOBI PELICHUSI CUCTEM U
97 COBOKYIHOCTEH MOKa3aTeIbHbIX
YpaBHEHUI

OCHOBHBIE METO/IbI PEUICHUS CUCTEM U
98 COBOKYIHOCTEH MOKa3aTeIbHbIX
ypaBHEHUH

OcHoBHBIE MCTOJbI pCHICHUA CUCTEM U

99 COBOKYITHOCTEH Jorapu(pMUIECKux
ypaBHEHUH

OCHOBHBIE METOJIbI PELICHHSI CUCTEM U
100 COBOKYITHOCTEH JIorapu(pMUUECKUX
YpaBHEHUU

IIpuMeHEeHNE CUCTEM K PELICHUIO
MaTeMaTHYeCKUX 3aad U 3a7a4 u3

101 pa3aMYHbIX 00JacTel HayKH U peallbHON
KU3HU, UHTEPIPETALUs OTyYECHHBIX
pe3yabTaTOB

[IpuMeHeHne cucTeM K pEelIEeHUI0
MaTeMaTHYeCKUX 3a/1a4 U 33]1a4 U3

102 pa3IMYHbIX 00JacTei HayKH U pealbHON
YKU3HH, HHTEPIIPETALUS TOJTYYEHHBIX
pE3yJIbTaTOB




[IpmeHeHne HEPaBEHCTB K PEIICHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 3aJ1a4 U3

103 pa3nuyHbIX 00JIacTeil HAyKH U PeabHOM
KU3HU, UHTEPIPETALUS [OTYyYECHHBIX
pE3yJIbTaTOB
Kontposbnas padora: "Cuctemsl

104 paloHaIbHBIX, UPPALMOHAIBHBIX
MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
ypaBHEHHH"

105 PaunonaneHble ypaBHEHHMS C MapaMeTpaMu

106 PannoHaneHbIE HEPABEHCTBA C
napameTpamu

107 PanyoHaneHbIE CUCTEMBI € ITapaMeTpaMu

108 WppaunoHainbHble ypaBHEHUS,
HEpaBEHCTBA C apamMeTpamu

109 HppanmoHanbHbIe CUCTEMBI C
napameTpamu

110 IlokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napamMeTpamu

111 ITokazaTenbHbIE CUCTEMBI C TTAPAMETPAMHU

112 Jlorapudmudeckue ypaBHeHHUS,
HEpaBEHCTBA C apaMeTpamMu

113 Jlorapudmuueckue CUCTEMBI ¢

napameTpamu

114

TpuronomeTpudeckre ypaBHEHHUS C
rapamMeTpamMmu

115

TpuronomeTpruyeckue HepaBeHCTBA C
napameTpamu




116 TpuroHomerpudeckue CUCTEMBI C
napameTpamu

[Toctpoenue u ucciegoBaHue
17 MaTeMaTHYECKUX MOJIENeN peabHbIX
CUTYallUi C MOMOIIBIO YPAaBHEHUH C

rnapameTpamu

[ToctpoeHue u uccnenoBaHue
118 MaTeMaTHYECKUX MOJIENeN peabHbIX
CUTYaIUi C OMOIIBIO CUCTEM YPaBHEHHI

C mapameTpaMu

[TocTpoeHue u uccnenoBaHue
119 MaTEMATHYCCKUX MOI[CJICﬁ PCAIBbHBIX
CUTYaIU# C MOMOIIBIO CUCTEM YPaBHEHHI

C mapameTpaMu

KonTponbnas pabora: "3anauu c

120 .
napameTpamu

121 [ToBTOpenue, 06001IeHNE,

cucTeMaTu3aius 3HaHui: "YpaBHeHus"

[ToBTOpenue, 06001IeHNE,

122
cUCTeMaTu3auus 3HaHui: "YpaBHeHns"

[ToBTOpenue, o6o0IIEHNE,
123 CUCTEMaTHU3aIlis 3HaHW: Y paBHEHUS.
Cucremsl ypaBHeHUI"

124 [ToBTOpenue, o6o0mEH e,
cuctemaTtusanus 3Hanmii: "HepaBencrsa"

[ToBTOpenue, 06061IeHNE,

125
cucremarusanus 3HaHui: "HepaBencraa"

126 [ToBTOpenue, o6o0mEeHNE,




cuctemaTtusanus 3Hanuii: "HepaBencrna"

[ToBTOpenue, 06001eHNE,

127 cucrtematusanus 3Hanuii: "[IpousBoHas u 1
e€ mpuMeHeHue"
[ToBTOpeHme, 06001IEHNE,
128 cucreMmarusauus 3Hauui: "IIponsBoanas u 1
e€ npumeHeHue"
[ToBTOpenHue, 06001eHNE,
129 cucremarusauus 3Hanui: "IIponsBoanas u 1
e€ npumeHeHue"
[ToBTOpEeHME, 0000IIEHNE,
130 cucrtemaTusanus 3Hanuii: "MHTerpan u ero 1
npuMeHeHnue"
131 [ToBTOpeHME, 0000MIICHNE, |
cucreMaTu3anus 3HaHui: "OyHkuun"
132 [ToBTOpenue, o6o0IIEHNE, |
cucTeMaTtu3aus 3Hanuii: "OyHkiun"
133 [ToBTOpenue, 06001IeHNE, |
cucTeMaTu3anus 3HaHui: "Oynkuun"
134 HToroBasi KOHTpOJIbHASA paboTa 1 1
135 WroroBas koHTpoJsibHas paboTa 1 1
136 [ToBTOpenue, 06001IeHNE, |
CHCTEMAaTH3aIHs 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 136 10

[TPOTPAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThbl 0CBOCHUN OCHOBHOM
06pa3OBaTean0ﬁ NnporpaMmmasl CpeaIHETr0 0o01Iero 06pa303a}mﬂ

Uuncna 1 BEIUKUCICHUS

1.1

OnepupoBaTh MOHATUSAMH: PpALUOHAIBHOE U JIEHCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAs! U JECATHUYHAs APOOb, IPOLIEHTHI

1.2

1.3

BemonuaTe  apudmerndyeckue  OmepanM € paldOHATIBHBIMH U
JICHCTBUTEIILHBIMU YU CIIAMU

BrimonHaTe HpI/I6HI/I)KéHHLIe BBIYUCIICHUS, UCIIOJIb3YA IIpaBUJIa OKPYIJICHUAA,
ACJIaTh [IPUKUIKY U OLICHKY pE3yJibTaTa BBIYMCIICHUH

1.4

OnepupoBaTh MOHATUSMM: CTENEHb C IEJIBIM II0Ka3aTejeM, CTaHAapTHas
dopMa 3amMcu JEHCTBUTENIBHOTO 4YMCIIA, KOPEHb HATypaJbHOM CTEIEHH;
UCIOJIb30BaTh MOAXOANIYI0 (OpMY 3alHMCHU JEHCTBUTEIbHBIX UYUCEN JUIs
pelLIeHHs] IPAKTUYECKHX 3a/1a4 U IIPEJCTABICHUS JaHHBIX

1.5

OnepupoBaTh MOHATUSAMU: CUHYC, KOCUHYC M TAHT€HC MPOU3BOJILHOIO YIJIa;
UCNONB30BaTh  3alMCh  IPOM3BOJIBHOIO  yIyla  4Yepe3  OoOpaTHbIE
TPUTOHOMETpHYECKHE (PYHKIUU

2.1

YpaBHEHUS 1 HEPABEHCTBA

OnepupoBaTh MOHATUSMU: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO, LEJIOE,
palMOHAIIBHOE, MppaLMOHAIIBHOE YpaBHEHHUE, HEpPAaBEHCTBO,
TPUTOHOMETPUYECKOE YPABHEHUE

22

BoinonHsATe npeoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPAKEHUN U pelllaTh
TPUTOHOMETPUYECKNE YPABHEHUS

2.3

24

BoimonHATe npeobpa3zoBaHus LENbIX, PAllMOHATIBHBIX M HPPALMOHATIBHBIX
BBIDAKEHMM W peliaTb OCHOBHBIE THIIBI LEJIBIX, PalUOHAIBHBIX U
HUPPALMOHAIBHBIX YPABHEHUN U HEPABEHCTB

HpI/IMeHHTB YpaBHCHHA W HCPABCHCTBA [JII PCHICHUA MATCMAaTUYCCKUX
3aZlaq 1 3aa4 U3 pa3JINYHbIX oOacreit HAayKHU U peanLHoﬁ KHU3HU

2.5

MogenupoBaTh peanbHBIE CHTYalldd Ha S3bIKe anreOpbl, COCTaBIATH
BBIPAKEHHUsI, YPABHEHUS, HEPABEHCTBA 10 YCIOBHUIO 3aJa4M, MCCIEI0BATH
MOCTPOCHHBIE MOJEIU C HCIIOJIH30BAHUEM arapara alireopsl

3.1

OyHKIMH U TpaduKu
OnepupoBaTh MOHATUAMH: (QYHKIHS, CIOCOOBI 3aJaHusl QYHKIMH, 00JIaCTh
ONpeNieIeHuss W MHOMKECTBO 3HAaYeHMHd (QyHKuuM, rpaduk ¢GyHKIUH,



B3aUMHO 0OpaTHbIe QYHKINUN

OnepupoBaTb MNOHATUSMHU: YETHOCTh W HEUYETHOCTh (QYHKIHMH, HYIH

32 (GYHKINH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonb3oBath rpaduku GyHKIUN A1 pEIICHUST ypaBHEHUI
34 CrtpouTth U yuTaTh rpaduKy TUHEHHOW (PYHKUINHU, KBAAPATHUHONW (PYHKIIUH,
CTETIeHHOU (PYHKIIMU C LEJIBIM MTOKa3aTeIeM
Hcnonw3oBath rpaduku (QyHKUMHA SIS HUCCIENOBAHMS TPOLIECCOB U
3.5 3aBHCHUMOCTEH MpH pEIIeHUH 33aJad M3 JPYruxX Yy4eOHBIX MPEeIMETOB U
pealbHOH JKMU3HH, BBIpaXaTh (pOpMyIaMu 3aBUCIMOCTH MEX]Ty BETMIMHAMHU
4 Hayana marematnueckoro aHanusa
41 OnepupoBaTh TMOHSATUSMHU: TOCIEAOBATEIBHOCTh, apudMeTHdyeckas U
’ reoMeTpHuuecKas Mporpeccun
40 OnepupoBaTb TOHATUAMHU: OECKOHEYHO yOBbIBaIOIasi TeoMeTpUYecKas
' nporpeccusi, cyMmMma 6€CKOHEYHO yObIBaIOIIEeH reOMEeTPHUECKON MPOTrPECCHH
43 3amaBaTh MOCIE0BATEIIbHOCTH PA3IMYHBIMH CIIOCOOaMHU
44 Hcnonp30BaTh CBOWCTBAa MOCJIENOBAaTEIbHOCTEM U  Mporpeccuid  amis
’ pelIeHNs peallbHbIX 3aJa4 IPUKJIaJHOI0 XapaKTepa
5 MHoskecTBa U JIOTHKA
5.1 OrniepupoBaTh NOHITHAMHU: MHOKECTBO, ONIEPAIIUN Ha/l MHOYKECTBAMHU
Hcnonp30BaTh  TEOPETHKO-MHOXKECTBEHHBIM — ammapar JJjig  ONHCaHUs
5.2 pealbHBIX MPOIIECCOB U SBJICHUH, NP PEIICHUU 3a/1a4 U3 APYTUX Y4eOHBIX
PEeIMETOB
53 OnepupoBaTb  MOHATUSIMHU:  ONpENEIIEHHE,  TEOpema,  CJENCTBHE,
JI0Ka3aTelIbCTBO
11 KUIIACC
Kon v
IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHHS OCHOBHOM
NpoBepsIeMOro .
o0pa3oBaTe/IbHON MPOTrPaMMBbI CpeIHero o01ero 00pasoBanus
pe3yJbTara
1 Yucna v BBIYUCICHUS
OnepupoBaTh MOHATHSAMM: HaTypalbHOE, LIEJI0€ YHCIO0; HCIOIb30BaTh
1.1 NPU3HAKA JEIUMOCTH IENbIX YHCEN, PAa3JIOKEHUE YWCIa Ha IPOCTHIE
MHOXKHUTENH JIJIsl PeIIeHUs 3a7a4
1.2 OrnepupoBaTh NOHATHEM: CTENEHB C PALIMOHAIBHBIM OKA3aTeIeM
13 OnepupoBaTh MOHATHIMH: JorapudmM 4vucia, AECITUYHBIE U HATypalbHbBIC
' JorapumMel
2 VYpaBHEHUS 1 HEPABEHCTBA
2.1 [IpumeHsTh CBOICTBa CTeMEeHW M MPeoOpa3OBaHUS — BHIPAKCHHIA,



ONCpUpOBaTh MOHATHUAMHU: TIOKA3aTCIIbHOC YPAaBHCHUC U HCPABCHCTBO,
pe€miaTb OCHOBHBIC TUIIBI ITIOKA3aTCIIbHBIX ypaBHeHI/Iﬁ N HCPaBCHCTB

22

2.3

Bremonnate mpeoOpa3oBaHUS BBIPAKEHHM, COJACpXKALIUX JIOTapU(MBbI;
OIIEpPUPOBATH MOHATHUAMU: JIOTapU(MHUUECKOE ypaBHEHHE U HEPABEHCTBO;
peuaTb OCHOBHBIE THIIBI JTOTapU(PMHUUECKIX YPABHEHUN 1 HEPABEHCTB

HaXOI[I/ITB PEIICHUA HpOCTeI;'IIHPIX TPUTOHOMECTPUUCCKHNX HECPABCHCTB

24

OnepupoBaTh NOHIATUSMU: CUCTEMA JIMHEWHBIX YPAaBHEHHMM U €€ peEllCHUE;
MCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUM JJIA PEIICHUS IPAKTHYECKUX
3aj1a4

2.5

2.6

Haxoauts pemeHus mpoCTEUIINX CUCTEM U COBOKYITHOCTEH PallMOHAJIBHBIX
YpaBHEHUI U HEPABEHCTB

MogenupoBaTh peajbHblE CUTyallUM Ha s3blKe anreOpbl, COCTABIATh
BBIPAKCHMSI, YpaBHEHMS, HEPAaBEHCTBA U CHCTEMBl IO YCIOBUIO 3aJauH,
HCCJIEIOBATh ITOCTPOEHHBIE MOJIEJIN C UCIOIb30BAHUEM allapara ajareopbl

OyHKIMH U TpaduKu

3.1

OnepupoBaTh MOHATUSAMH: TEpHOAMYECKass (DYHKIHSA, MPOMEKYTKH
MOHOTOHHOCTH (YHKIHUH, TOYKH SKCTpeMyMa (DYyHKIUH, HauOojbliee M
HaMMEHbIIIee 3Ha4eHUs1 (QYHKIHMHA HA TPOMEXKYTKE; HUCIOJIB30BATh WX JUIA
uccie1oBaHus (QYHKIMH, 33JaHHOU TpaduKOM

3.2

33

34

OnepupoBaTh NOHATHAMH: TPApUKU MOKA3aTEIBHON, JOTapUPMHUUECKON H
TPUTOHOMETPUUYECKMX (DYHKIMI;, W300pakaTh WX Ha KOOPAMHATHOU
IJIOCKOCTH M MCIIOJIb30BATh JUIS PEIICHHs] YPABHEHU U HEPABEHCTB

N300paxaTh Ha KOOPAUHATHOM IIOCKOCTH T'padUKH JTUHEWHBIX ypaBHEHUN
Y UCIIOJIB30BATh UX JIJISl PELICHUS CUCTEMbI JTMHEHHBIX YpaBHEHUI
Ucnonws3oBarh rpaduku (GYHKIMA [ HWCCIEAOBAHHUS TPOILIECCOB U
3aBUCHUMOCTEN U3 APYTrUuX YUeOHBIX AUCIUTIINH

4.1

4.2

Hauana matemaTnyeckoro aHaiusa

OnepupoBaTh MOHATUSAMU: HETIpepbIBHAs (QYHKIIMSA, TPOU3BOIHAS (DYHKIINH;
UCIOJIb30BaTh T'€OMETPHUECKUN U (PU3NYECKHI CMBICT HPOM3BOJHON JUIS
peleHus 3a1ad

Haxomute  mpou3BoaHble  dIE€MEHTapHbIX  (YHKUIUH,  BBIYUCIATH
IPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS], YACTHOTO (PYHKIIUH

43

4.4

4.5

Ucnonp3oBath  NpOM3BOAHYIO  JUIA  HUCCIENOBaHUS  (QYHKIMM  Ha
MOHOTOHHOCTb M 3KCTPEMYMBI, MPUMEHSTh PE3yJbTaThl HCCIECIOBAHUS K
MOCTPOEHHUIO IPapUKOB

Hcnonp30BaTh NMpoU3BOAHYIO ISl HAXOXACHHUS HAWIYUIIEro PEIIECHUS B
IIPUKIIAIHBIX, B TOM YHCJIE COL[UAIbHO-DKOHOMUYECKHX, 3a7ja4ax

OHCpI/IpOBaTB INOHATHUAMMU nepB006pa3Ha;1 U HUHTCrpajl; IIOHUMATb
I‘eOMCTpI/I‘-ICCKI/Iﬁ )51 (I)H3PI‘-I€CKHﬁ CMBICT UHTCI'paJia

4.6

Haxoauts nepBooOpa3Hbie AJIeMEHTAapHBIX (PYHKIMH, BBIYUCISATH MHTETpall
no popmyne Herotona — JleitOuuna




4.7

Pemrate MNPUKJIAAHBIC 3ada4u, B TOM YUCIIC COLMAIbBHO-DKOHOMHWYCCKOI0 U
(bU3MIeCKOro XapakTepa, CpeICTBAMHI MaTeMAaTHIECKOTO aHaIH3a



IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaAaHUSA

Koxa
1 Hucna v BBIYUCICHUS
Panuonanehple  uyncna.  OOBIKHOBEHHBIE M JECATUYHbIE JpOOH, IPOLIEHTHI,
11 OeCcKOHEUHbIE NTepUOANYECKHE IpoOU. Apr(pMeTHUeCKne oNepalnny ¢ palMoHaIbHbIMU
' yucIaMy, IpeoOpa3oBaHus YUCIOBBIX BblpakeHul. [Ipumenenue apoGeil 1 npoueHToB
JUI PEeLIeHUs IPUKIIaJHBIX 3a/1a4 U3 Pa3JInYHbIX OTpAciIel 3HaHUH U peabHON KU3HU
JeiicTBuTenpHbIC Yncia. PanoHabHbIe U HPPALMOHATBHBIC Yica. ApUPMETHIeCKHe
1.2 omepamuu ¢ JedcTBUTENBHBIMU 4YuciaMu. [lpuGnukEHHbBIE BBIUUCIEHMS, IpaBUIIa
OKpYIJICHUs, IPUKUKA U OLIEHKA pe3yJIbTaTa BhIYUCICHHH
Crenenb ¢ nenbiM nokaszaresneM. CtangapTHas popmMa 3anucu AeCTBUTEFHOTO YHCIA.
1.3 | Hcnonb3oBanue noaxonsuie (Gpopmbl 3alucu AEUCTBUTENbHBIX YUCEN Ui PEILCHUs
IIPAKTUYECKUX 3a7a4 U NPEACTaBIECHUS JAHHbIX
14 Apudmernueckuii KOpeHb HaTypaibHOH cremeHu. JleiicTBusi ¢ apupmMeTHdecKuMU
' KOPHSIMU HaTypaJbHON CTENEHU
L5 CuHyc, KOCHMHYC M TaHI€HC YHCJIOBOIO aprymMeHra. ApKCHHYC, apKKOCHHYC,
apKTaHT€HC YHCIOBOTO apryMeHTa
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 ToxnecTBa U TOXKIECTBEHHbIE ITPe0Opa30oBaHus
2 [Ipeo6pa3oBaHne TPUTOHOMETPUUECKUX BbIpaxeHHl. OCHOBHbIE TPUTOHOMETPUUECKHE
' bopmyisl
)3 VYpaBHeHHe, KOopeHb ypaBHeHHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBAa. Meroa
' WHTEPBAJIOB
2.4  Pemenue 1ensix U ApoOHO-pALMOHATBHBIX YPABHEHUN U HEPABEHCTB
2.5 Pemrenne nppalinOHAIBHBIX YPaBHEHNUN U HEPABEHCTB
2.6 | Pemenne TpUrOHOMETPUUYECKUX YPAaBHEHUM
57 [IpumeHeHne ypaBHEHUH U HEPABEHCTB K PEIICHUIO MaTEMaTUYECKUX 3a/1ad U 3a/1a4 U3
' pa3IMyYHbIX 00JacTel HayKH U peasibHOM KU3HU
3 OyHKIUHU U TpapUKU
31 Oynkius, crnocodbl 3amanus ¢yHkuumu. ['paduk QyHkiuu. BzaumHOo oOpaTHbIE
' GyHKIUH
39 Ob6nacte ompeneneHuss M MHOXeCTBO 3HaueHWd ¢yHkuuu. Hynmu ¢dyHxnum.
' [TpomMexyTKH 3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKINU
3.3 CrenenHast QpyHKIMS ¢ HATypaJIbHBIM U LIEJIBIM MOKazatesneM. E€ cBolicTBa U rpaduk.




CoiicTBa u rpaduk KOpHS n-0il cTeneHn
14 Tpuronomerpuyeckass OKPYKHOCTb, OIpEAeTeHHEe TPUTOHOMETPUUECKHX (YHKIUN
' YHCIIOBOTO apryMEHTa
4 Hayana marematnueckoro aHanusa
41 [locnenoBarenpbHOCTH, CIOCOOBI  3aJaHUS  IMOCIENOBATEIBHOCTEH. MOHOTOHHBIE
' I0CJIEI0BATEILHOCTH
ApudmeTrnueckass U reoMeTpuueckas mporpeccuu. beckoHeuHo yObIBaromas
4 |~ TEOMETpHYECKasd NPOrpeccHs. Cymma OeckOoHEYHO YOBIBaIOIIEH TIeOMETPUYECKON
' nporpeccur. @dopmyna CIOXKHBIX NpOUEHTOB. lcnosp30BaHuWE NPOrpeccUM Ul
pEeIlIEeHUs PEATIbHBIX 3a]a4 IPUKIAHOTO XapaKTepa
5 MHoxecTBa U JIOTHKa
MHoxecTBO, omepauuu HajJ MHOXecTBamMu. [luarpammbl Oiinepa — Benna.
5.1 [IpuMeHeHne TEOPETHUKO-MHOKECTBEHHOTO —ammapara [jIsi ONHCAHUS PeaIbHbIX
MIPOLIECCOB U SBJICHUM, PU PEIICHUH 3aa4 U3 IPYTUX yU4eOHBIX MIPEIMETOB
5.2 Ornpenenenne, Teopema, CleACTBUE, J0Ka3aTeIbCTBO
11 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 Yucna v BBIYUCICHUS
1.1 Hatypanbnble u uenbie uncna. [Ipu3Haku JeMMOCTH LIETIbIX YHCe
1.2 Crenens ¢ pallMOHATBHBIM MoKa3areneM. CBOWCTBA CTETICHH
1.3 Jlorapudm yucna. JlecaTuaHbie U HaTypaIbHbIE JOTapu(MbI
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 [TpeoOpazoBaHue BbIpaXeHH, CoepKalUX JTorapu(mbl
2.2 [Ipeo6pa3oBanue BbIpake€HUH, CoepKAIUX CTEIIEHU C pAallMOHAJIbHBIM MTOKa3aTeleM
2.3 [Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB
24 [Toka3arenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHUS U HEPABEHCTBA
r 6 CucTtembl TUHEHWHBIX YpaBHEHUN. Pelienne npukiagHabixX 3a/1a4 ¢ TOMOIIBIO CUCTEMBI
' JIMHEAHBIX YpaBHEHU
2.7 CucTemMBbl 1 COBOKYITHOCTH PallMOHATIBHBIX YPaBHEHUN U HEPABEHCTB
)8 [IpuMeHeHne ypaBHEHH, CUCTEM M HEPABEHCTB K PEIICHUI0 MAaTEMAaTHUUECKUX 3a]1a4
' W 3aJ71a4 U3 pa3IMuHbIX 00acTell HAyKH U pealbHOM KU3HU
3 OyHKIMH U TpaduKu
Oynknus. [lepuonnyeckue ¢yHkuU. [IpoOMEXKYTKH MOHOTOHHOCTH (YHKITUH.
3.1 MakcumMymMbl U MUHUMYMBI QyHKIUH. HamOomnbiiee M HauMeHbIee 3HAUYCHUE
(GYHKIIMHM Ha POMEKYTKE
3.2 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U TpaduKu



33 [oxa3zaTtenpHast u norapudmudeckas GyHKIMH, UX CBOWCTBA U TpapUKU
34 Hcnonb3oBanue rpadukoB GyHKIUHN A1 pEIICHUS YPABHEHHUH M IMHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB GyHKIMIA TSI HCCTIETOBAHUS MTPOIIECCOB U 3aBUCUMOCTEH,
35 KOTOpBbI€ BO3HUKAIOT NpPU PELICHUH 3a/ad W3 APYruX Y4eOHBIX MPEAMETOB H
peaIbHOM KU3HU
4 Hauana matemaTudeckoro aHaausa
4.1 HenpepsiBable hyHKIMH. MeTO HHTEPBAIOB VISl PEIICHUS] HEPABEHCTB
4.2 [IpousBoanas ¢pynkunu. ['eomerpuueckuii 1 GU3NMUECKHU CMBICI TPOU3BOIHOM
43 [TpousBogubie 3nMeMEHTApHBIX (PyHKUUNA. DOpMynbl HAXOXKIEHUS IPOU3BOJIHOM
' CYMMBI, IPOU3BEICHUS U YACTHOTO (QYHKIUI
[IpumeHeHre mNPOU3BOIHOM K HCCIEAOBaHUI0 (YHKIMA HAa MOHOTOHHOCTh H
4.4 sKcTpeMyMbl. HaxosxaeHne HanOOJbIIEro M HaMMEHbILIEro 3HayeHUs (QyHKIUU Ha
OTpe3Ke
[Ipumenenne nMpou3BOIHON JUIsl HAXOXKACHUS HAWITYUILEro PEeleHUs] B MPUKIIATHBIX
4.5 3amadax, Ui ONpEeIeNieHHs CKOPOCTH TpoIlecca, 3aJaHHOro (GopMysio wiu
rpagpukoM
4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HbIX
47 WuTerpain, ero reomeTpudeckuii U GuU3NYECKUil CMbICI. BblyrcieHue uHTErpaia mo

dopmyne Hetorona — JleiiOnuna



MMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUSA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
NMpoBePSIEMOr0  OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl CPeHEro 0011ero
TpedoBaHus o0pa3oBaHus

Brnanenue MerogamMm J0Ka3aTenbCTB, aNrOpPUTMAMM pELICHHs 3ajad;
yMmeHue (GOopMyJIHpOBaTH W ONEPUPOBATH MOHATUSAMH: OIpEICTICHHE,
aKCMOMa, TEeopeMa, CIEICTBUE, CBOWCTBO, IPHU3HAK, JI0KAa3aTeIbCTBO,
paBHOCWIIbHBIE (POPMYITHPOBKH; MPUMEHSITh UX; yMEHHE (OPMYIHPOBATH
o0paTHOE M NPOTHBOIOJIOKHOE YTBEP)KICHHE, NPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTeMaTH4YeCKOW HWHAYKLUU;
IPOBOJUTH JI0KA3aTeNIbHbIE PACCYKICHUS NP PELICHUH 3ajiay, OLIEHUBATh
1 JIOTUYECKYI0  IPAaBUIBHOCTh  PACCYXJIECHUN; yMEHHE  OINEepUpPOBaTh
HOHATUSAMH: MHOXECTBO, IOJAMHOKECTBO, ONEpallMy Haj MHOXECTBaMH;
YMEHHME UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr i
OINKCAHMs peaJbHBIX MPOLECCOB U SBJICHUN M NPU PELICHUH 3a/1a4, B TOM
YyHClie U3 IPYIUX Y4eOHbIX IPEIMETOB; YMEHHUE ONEPUPOBAThH MOHATHUSAMHU:
rpad, cBsI3HBIN rpad, 1epeBo, LUK, rpad Ha IIOCKOCTH; YMEHHUE 3a/1aBaTh
U ONMCHIBATh Tpadbl pa3iInYHBIMU CIOCOOAMM; MCIIONB30BaTh rpadbl MpU

pCeHICHUHA 3a1a1

YMeHue omnepupoBaTh MOHATHSIMH: HATypalbHOE YHUCIO, LEJI0e YHUCIO,
CTETICHbB C IEJIBIM MTOKa3aTeJIeM, KOPEHb HATYPATbHOW CTETICHH, CTCTICHD C
paloHaIbHBIM TOKAa3aTelIeM, CTETEHb C JCWCTBUTEIbHBIM IMOKA3aTEIeM,
norapuM dYHCIa, CHHYC, KOCHHYC W TAaHTEHC MPOU3BOJIBHOTO YHCIA,
OCTaTOK TI0 MOJIYJIO, PAlMOHAIBHOE YHCIIO, HPPANMOHATIBHOE YHCIIO,
MHOKECTBA HATypPaJlbHbBIX, IETbIX, PAlUOHANBHBIX, JACHCTBUTEIHHBIX
2 YUCEN; YMEHUE UCTIOIb30BaTh MPU3HAKH JEIMMOCTH, HAUMEHBIITNN 001N
JIeNUTeNh W HauMEHblee oOlnee KpaTHOe, anropuTM EBkimuma mpu
pPE€IICHUN 3aa4; 3HAKOMCTBO C pa3IMYHbBIMH IMO3MIHUOHHBIMU CHUCTEMAaMH
CUMCIICHUS; YMEHHUE BHITIOTHAThH BHIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIPDAKEHUM CO CTETNEeHSMU M Jiorapudmamu, mpeoOpa3zoBaHUs JPOOHO-
paliOHaTbHBIX  BBIPAKEHUH; yMEHHE  ONEpHpPOBaTh  MOHSATHUSIMHU:

OCICa0BAaTCIBbHOCTD, apI/I(bMeTI/I"IeCKaSI nmporpeccust, reoMeTpudcCcKad




nporpeccusi, OECKOHEYHO YOBIBAIOIIAss TE€OMETpUYECKasi IPOrpeccus;
yYMEHHUE 3a/laBaTh I1OCJIEOBAaTEILHOCTH, B TOM YHCJIE C IOMOIIbIO
PEKYpPpPEHTHBIX (HOpMyYJ; yMEHHE ONEpUPOBATh MOHATUAMHU: KOMILIEKCHOE
YHUCIO, CONPSKEHHbIE KOMIUIEKCHBIE YHCIA, MOAYJIb U  aApPryMEHT
KOMIUIEKCHOTO  4Hcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M ajredpanueckas); yMeTb
POU3BOUTH apu(METHUYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMHU;
IPUBOAUTH IPUMEPBI MCIIOJIb30BAHMS KOMILJIEKCHBIX YHCEN; ONEpHUpPOBAThH
HNOHATUSMM:  MaTpuua 2x2  u  3X3, omnpeaenuTesb  MaTpHIb,

FGOMeTpI/I‘lCCKI/Iﬁ CMBICJI OITPCACIINTEIIA

YMeHue onepupoBaTh MNOHATHAMH: DPAalMOHAJIBHBIE, HMPpalMOHAJIbHbIC,
[OKa3aTeNlbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YPaBHEHHs M HEpPaBEHCTBA, MX CHUCTEMBl; YMEHUE OIIEpUPOBATH
HNOHSTUSIMU: TOXJAECTBO, TOXKIECTBEHHOE IPeoOpa3oBaHUE, YpaBHEHHUE,
HEPAaBEHCTBO, CHUCTEMAa YPAaBHEHUH U HEPABEHCTB, PaBHOCWJIBHOCThb
YpPAaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHME peularb YpaBHEHHS,
HEPAaBEHCTBA U CHCTEMBl C IIOMOLIBK PAa3JIMYHBIX MPUEMOB; pPEIIAThH
YpaBHEHUs, HEPABEHCTBA M CHUCTEMBl C IIapaMETpPOM; IIPUMEHSATH
YPaBHEHHUs, HEPAaBEHCTBA, UX CHUCTEMbI Ul DPELICHUS MaTeMaTHYECKHX

3a[a4 ¥ 3a/1a4 U3 Pa3JIMYHbIX 00JIacTe HAYKU U peasTbHOU )KU3HU

YMeHue omnepupoBaTh MOHATHSAMH: (QYHKIUS, YETHOCTb (QYHKIIMH,
HNEPUOJIMYHOCTh (DYHKIMHM, OTPaHUYEHHOCTb (PYHKIMM, MOHOTOHHOCTh
GyHKIMM, KCTpeMyM (yHKLIMH, HauOoJplllee M HAaUMEHbIIEEe 3HAYCHUS
(GYyHKLIMU Ha MPOMEXYTKE, HempepbIBHas (YHKIMs, aCHMOTOTHI Tpaduka
¢GyHKIIMM, TepBas U BTOpas MPOU3BOAHAS (YHKIIMH, T€OMETPUYECKUN U
¢u3uueckuif CMBICH TNPOU3BOAHOM, IepBooOpa3Has, ONpeAeIEHHbIH
UHTETpall; YMEHUE HaXOIAUTh ACHUMMTOTHl rpapuka (QyHKIHUH; yMEHHE
BBIUNCIATh  NPOM3BOJHBIE  CYMMBI, IPOM3BEICHMS, YacTHOIO U
KOMIO3UIMK (DYHKIMH, HAXOJUTh ypaBHEHUE KacaTelIbHOW K Trpauky
(GyHKLIMU; YMEHHE HAaXOOUTh MPOU3BOJIHBIE 3JEMEHTApHBIX (YHKLUH;
YMEHHME HCII0JIb30BaTh MPOU3BOJHYIO JJISi HCCIENOBAHMUS (DYHKIMH,
HaXO/JUTh HauOONbIIME W HAaUMEHbIINE 3HAaueHUs (YHKIMHA; CTPOUTH
rpauKkd MHOTOUYIEHOB C HCIOJB30BaHHMEM ammnapaTta MaTeMaTHUYecKOTo
aHaJINW3a; MPUMEHATH TMPOM3BOAHYIO Uil HAXOXKACHWUS HAWIydLIEro
peumeHuss B TNPUKIAIHBIX, B TOM YHUCJIE COLHAIBHO-D)KOHOMHUYECKUX H

(I)I/I3I/ILICCKI/IX 3agadax; HaxXOoOuTh Iiomaau 1 00BEMBI (1)I/Il"yp C IIOMOIIBIO




HHTCrpajia;, HNpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOI0O MOACIUPOBAHUA C

MOMOIIbI0 Au(depeHITnaTbHBIX YPaBHECHUI

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHAs (YHKIIHS,
KOMIO3UIMS (PyHKIMHA, JIWHEHHas (QYHKUUSA, KBaapaTU4Has (QYHKLUS,
pauMoHanbHas (QYHKUUS, CTENeHHass (QYHKUUS, TPUTOHOMETpUYECKHE
¢yHkunu, oOpaTHBIE TPUTOHOMETPUYECKHE (YHKIWH, MOKa3aTeslbHaAs |
jgorapupmuueckass (GYHKLUHMU; YMEHHE CTPOUTh TIpaUKH H3Y4YEHHBIX
(GyHKUMH,  BBINONHATH  NpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCIMOJIb30BaTh Tpa(UKK Uil U3y4eHHs MPOLECCOB M 3aBHUCUMOCTEH, MpH
peLIeHNH 33734 U3 JAPYIHX YYeOHBIX NMPEJAMETOB M 3a1ad M3 peajbHOMI
KHU3HHM; BbIpakaThb (OpMyJaMH 3aBUCHUMOCTH MEX1Yy BEJIWYMHAMU;
UCTIOJIB30BaTh CBOMCTBA M Tpapuku (PYHKIUHA Ui peuIeHHus ypaBHEHUH,
HEpaBEHCTB M 3aJad C MapamMeTpamMH; H300pa)xkaTb Ha KOOPIMHATHOM

IIJIOCKOCTH MHOKECTBA PEUICHUI YPAaBHEHM, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM YHUCIE Ha
IPOLIEHTHI, J0JIM M YacTH, Ha JABMXKEHHE, paboTy, CTOMMOCTb TOBApOB U
yCIIyT, HAJIOTH, 33/1a4d M3 00JacTH yNpaBlICHUsS JIUYHBIMH M CEMEHHBIMU
(GuHaHCAMM); COCTaBJIATh BBIPAXKEHHUS, YpPaBHEHHs, HEPAaBEHCTBA U UX
CUCTEMBI IIO YCJIOBHMIO 331a4d, HCCIECNOBATh IOIYYCHHOE DEIICHUE U
OLIEHUBATh IPaBAONOAOOHOCTh pPE3yJIbTATOB;, YMEHHE MOJIEIUPOBAThH
peanbHbIEe CUTyallud Ha S3bIKE MAaTE€MAaTHKHU; COCTaBISATH BBIPAKEHHUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4M, UCCIIEJ0BATh
IIOCTPOCHHBIE ~ MOJIEJIM C  HCIOJBb30BAHMEM  ammapara  anreopsl,

UHTEPHPETHPOBATH NOTYUECHHBIH pe3ynbTaT

YMeHue onepupoBaTh MOHATUAMU: CpelHee apu(pMeTHdecKoe, MeIHaHa,
HauOoJpllIee U HaMMEHbIlIee 3HAUEHUs, pa3Max, AUCIEPCHUs, CTaHAapTHOE
OTKJIOHEHHE YHUCIIOBOTO Habopa; yMEHUE€ W3BJIEKaTh, UHTEPHPETUPOBATH
UH(OpMalKIO, IPEJCTaBICHHYIO B Ta0lMILax, Ha AMarpammax, rpadukax,
OTpakarolllyl0 CBOWCTBA pealibHbIX MPOLIECCOB U SBJICHUH; MPEACTABIATh
UHPOpPMALIMI0O C TOMOIIbIO TabaMIl W  JAuWarpaMM; HCCIENI0BaTh
CTaTHUCTUYECKUE JlaHHble, B TOM YHCJIE C MPUMEHEHUEM TIpauuecKux
METO/IOB M AJIEKTPOHHBIX CPEJCTB; rpauuecKu Mcciae10BaTb COBMECTHbBIE

HaOJFOZICHUS C TIOMOIIBIO TUarpaMM PacCeHBaHUs 1 JTMHEHHOW perpeccun

YMeHHne onepupoBaTh MOHATHAMH: CIyYalHBIA OIBIT W CIy4alHOE

CO6LITI/IC, BCPOATHOCTDH cnyqaﬁHoro CO6BITI/I}I; YMCHHUC BbIYUCIIATH




BEPOSTHOCTh C HCIIONB30BaHUEM TpaUyecKX METOJO0B; IMPUMEHSThH
(GOpMyIIBI  CIIOKEHHS W YMHOXCHHUS BEPOSITHOCTEH, (OpMyIly ITOIHON
BEPOSATHOCTH, Gopmyny beprymnn, komOuHaTOpHBIE (aKTHl U (POPMYIIBI,
OLICHMBATh BEPOATHOCTH PEATbHBIX COOBITHH; YMEHHE OIEpUpPOBAThH
NOHATUSAMH:  ClIydailHas BEJNIMYMHA, pacHpelesieHHe BEPOSTHOCTEH,
MaTEeMaTHYeCKOe OXKUAAaHWE, TUCIEPCUsl M CTaHAApPTHOE OTKIOHEHHE
ClyuallHOH  BENWYMHBL, (YHKIUU  paclpeieiieHus U  IJIOTHOCTH
PaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACIpEIeICHH; YMEHNE
UCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACIPEICICHUN IS pelieHus 3a/1ad;
3HAKOMCTBO C TOHSTHSAMH: 3aKOH OOJIBIINX YHCEN, METObI BEIOOPOUYHBIX
UCCIIC/IOBAaHM; YMEHHE TPUBOJUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OOJIBIIMX YHUCET B NPUPOIHBIX M OOLIECTBEHHBIX SBICHHUSAX; YMCHHE
OTIEPHPOBATH TOHATUSMHU: COYETAHUE, NEPECTAHOBKA, YHCIIO COYECTAHUH,
YHUCIIO  TNEPeCTaHOBOK; OuHOM  HproTOHA;  yMeHHE  NPHUMEHSTh
KOMOWHATOpHBIE (aKThl U PACCYKACHUS JUIsI PEHICHUsS 3a7ad; OICHUBATh
BEPOSTHOCTH PEaJIbHBIX COOBITHIH; COCTABIATH BEPOSTHOCTHYIO MOJENb U

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMmenue onepupoBaTh MOHATHUAMM: TOYKA, MpsMas, I[UIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYHUHA yIia, IIOCKUN Yroj, IBYrpaHHbIN
YTOJI, TPEXTPAHHBIN YTOJI, CKPEIIMBAKOIIMECS NPSAMBIE, MAPAIIIETbHOCTD U
MEPIECHANKYISIPHOCTh TPSAMBIX U IIOCKOCTEM, Yrojl MEXAY IpsSMbIMH,
YroJl MEXAY MpsIMOM H TUIOCKOCTBIO, Yol MEXIY IUIOCKOCTSIMHU,
pacCTOSHUE OT TOYKM [0 IUIOCKOCTH, PAaCCTOSHUE MEXIAY MPSIMbIMU,
pacCcTOsIHUE MEXIY IUIOCKOCTSIMU; YMEHHE HCHOJIb30BAaTh NMPHU PEUICHUU
3a/1a4 U3yuyeHHbIe (PAKThl U TEOPEMBI IIIAHUMETPUU; YMEHHE OIEHUBATh
pa3mepbl OOBEKTOB OKPYXKAIOIIETO MHpPA; CTPOUTH MaTeMaTUYECKHE
MOJENN C IIOMOLIBK0 TE€OMETPUYECKUX IIOHITUM U BEJIUYMH, pEIIATh

CBA3aHHBIC C HUMU IMPAKTUYCCKUC 3a1a4n
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YMeHue onepupoBarh MOHATHSAMH: IUIOUIanb (QUIYpbl, 00bEM (GUTYpHI,
MHOTOTPaHHMK, MPAaBUJIbHBI MHOTOTPAaHHHMK, CEYEHME MHOTOTPaHHHKA,
KyO, mapajuienenumnesa, Mpu3Ma, NOUpaMuia, (urypa M MOBEPXHOCTh
BpallleHHs, UWIMHIpP, KOHYyc, map, cdepa, miomans chepsl, MIomaas
MOBEPXHOCTU MUPaMHbl, NPU3MBI, KOHYyCa, LWIMHIpa, O00bEM KyOa,
IPSIMOYTOJIBHOTO NapajUlefienuIena, MNUpPaMHUAbl, NPU3MbI, IWIMHIPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEUEHMs] KOHyca M LMIMHAPA,

napauiC/ibHbIC OCHU WJIX OCHOBAHWIO, CCYCHHC IIIapa, IUIOCKOCTb,




Kacaromasicsi cdepsl, IWIMHApPA, KOHYCa; YMEHHE CTPOHMTh CEYeHHUE
MHOTOTPaHHHMKA, M300paXkaTb MHOTOTPAaHHUKH, (QUTYpPHl M TOBEPXHOCTH
BpAICHNS, UX CEUCHHsI, B TOM YHUCIIC C MOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHE NPHMEHITH CBOWCTBA T'€OMETPHUYECKHX (UTYP, CAMOCTOSATEIHHO
(bopMynHupoBaTh ONpeaeNeHHs U3y4aeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MpPU3HAKaX T'€OMETPUYECKHX (Uryp, OOOCHOBHIBATH WIIU
ONpoBepraTb MX; YyMEHHE MPOBOAUTH Kiaccuukauuioo Quryp 1o
Pa3IUYHBIM TIPU3HAKAM, BBINOJIHATH HEOOXOIMMBIC JIOTIOJHUTEIbHBIC

MOCTPOCHUS
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YMeHue onepupoBaTh HOHATHSMH: JBIDKEHHME B  IPOCTPAHCTBE,
napajuielIbHbId TIEPEHOC, CUMMETPHsI Ha IJIOCKOCTH M B TPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00Hs, TOMO00HBIE QUTYPBI;, YMEHHUE
pacrio3HaBaTh paBHbIC M IMOJOOHBIC (UTYpPHl, B TOM YHCJIE B NPHUPOJE,
HCKYCCTBE, apXUTEKTYpE; HCIIOIb30BaTh T€OMETPUUYECKIE OTHOIICHUS TIPU
pELICHUH 33Ja4; HAXOJUTh TEOMETPUYECCKHE BEIMYMHBI (IUIMHA, YOI,
I0IaaAb, 00BEM) NPU PEHICHUH 33/1a4 U3 IPYTUX YUIEOHBIX MPEIMETOB H
U3 peabHOM KM3HHM, YMCHHUE BBIUUCIIATH TC€OMETPHUYCCKUE BEIUYHHBI
(mHa, yromj, IUIOMAAb, OO0BEM, IUIOMIANb TOBEPXHOCTH), HCHOIB3YS
U3ydeHHbIE (GOPMYJIBI U METObI, B TOM YHCIIE: IUIOIMIAAb OBEPXHOCTH
MUPaMUJIbI, TPU3MBI, KOHYCa, HWIMHIPA, IUIOMAab cdepsl; 00bEM Kyoa,
NPSMOYTOJBHOTO TapajiieNienunena, TUPAMUAbI, TPU3MBI, [TUIMHIPA,

KOHYCa, 111apa; yMEHHE HaXOAUTh OTHOIIIEHHE 00BbEMOB MOJOOHBIX (DUTYDP
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VYmenne ONCpUPOBATh MOHATUAMU: MPAMOYIOJIbHAsA CHUCTEMa KOOpPJAWHAT,
BEKTOp, KOOPJIWHATHI TOYKH, KOOPIMHATHI BEKTOpa, CyMMa BEKTODOB,
NPOM3BEJICHUE BEKTOpa Ha 4YHCJIO, Pa3JIOKCHHWE BEKTopa Mo 0a3ucy,
CKaISIPHOE TMPOW3BEJCHUE, BEKTOPHOE TPOM3BEICHHUE, YIOJ MEXIy
BCKTOpaMHU; YMCHHUEC HCIIOJb30BaTh BeKTOpHBIﬁ u KOOpI[HHaTHBIfI METO/

AJI pCHICHUA T€OMCTPHUICCKUX 3a4a1 U 3aJla4 JpYTHUX y‘le6HI>IX mpeaMEeTOB

YMeHue BeIOMpATh MOAXOASIINN METOT ISl PEIIeHUs 3a]]a4l; TOHUMaHUe
3HAUMMOCTH MaTEeMaTHKH B W3YYEHHU NPHUPOJHBIX U OOIIECTBEHHBIX
MPOLECCOB U SBJICHUH; yMEHHME pAacCllO3HAaBaTh MPOSBICHHE 3aKOHOB
MaTeMaTHKH B MUCKYCCTBE, YMEHHUE MPUBOJUTH PUMEPHl MATEMATUUECKUX

OTKPBITHI POCCUICKON U MUPOBOW MaTeMaTHYECKOW HAYKH



INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA EI'D

IHO MATEMATHKE
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
1 Yucna v BBIYKCICHUS
1.1 Harypanbnsle u nensle yncina. [Ipu3Haky 1eIMMOCTH LENbIX YUCET
12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' 0OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HATypaJbHOW cTereHH. J[eHCTBHs ¢ apuMeTHIeCKUMU
' KOPHSIMUM HaTypaJbHON CTENEHU
14 Crenens ¢ 1enpiM 1nokasarenaeM. CTeneHb ¢ pallMOHaNIbHBIM IoKa3aTeseM. CBolicTBa
' CTETEHU
L5 CuHyCc, KOCHMHYC M TaHI'€HC YMCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' ApKTaHT'€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecaTuyHble U HaTypaJlbHbIE JOrapHUPMbI
JeiictBuTtenpHble uucia. ApudpMeTHyYecKHe onepauuud ¢  JIeHCTBUTENIbHBIMU
1.7 yuciaamu. [IpuGnuxkéHHble BBIYMCICHUS, IPaBUJla OKPYTJICHUS, IPUKHUIKA U OLEHKa
pe3yJibTaTa BEIYMCIECHUM
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KommnekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Hensle 1 1poGHO-paliOHaIbHBIE YPABHEHUS
2.2 HppanyonaibHble ypaBHEHUS
2.3 TpuronomeTpruyeckue ypaBHEHUS
24 [Toka3zarenbHble U TOrapupMUUECKHe ypaBHEHUS
2.5 Llenbie U 1pOOHO-paAIIIOHAIbHBIE HEPAaBEHCTBA
2.6 HppanmoHanbHble HEpaBEHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 TpuronomeTpuueckne HEpaBeHCTBA
2.9 Cuctembl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMH
2.11 Marpuiia cucTeMbl IMHEWHBIX ypaBHEHU. OnpeeuTesib MaTPHUIIbI
3 OyHKIMH U TpaduKu



Oynkuus, cnocodbl 3amanus ¢yHkuuu. ['padux ¢ynkuuu. B3aunmuo oOpaTHBIE

> ¢ynkuuu. YétHelie 1 HeuéTHBIe pyHKUMU. [lepuognueckue GpyHKINHI
OO6nacTp ompeneneHuss ¥ MHOXECTBO 3HaYeHMH ¢yHkuuu. Hymn ¢yHKumm.
39 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MuUHUMYyMBl (yHKIuH. HanGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNU HAa IPOMEKYTKE
13 CreneHHas (yHKUMS C HaTypalbHbIM M LENbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOPHS 1-0i CTETIEHU
34 Tpuronomerpuyeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [oxa3zaTtenpHast u norapudmudeckas GyHKIIHMH, UX CBOWCTBA U TpapUKU
16 Touku paspeiBa. AcumMnToThl rpadukoB ¢yHkumii. CBolicTBa  (yHKUIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aJaHUS TIOCIEI0BATEIbHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Havana maTemaTHueckoro anaimsa
4.1 [TpousBonnas Gynkuun. [Tpon3BoaHbIe 3IeMEHTAPHBIX GYHKLINH
[IpumeHeHHe MPOM3BOAHOM K HCCIEAOBAaHUIO (GYHKIMA Ha MOHOTOHHOCTh U
4.2 sKkcTpeMyMbl. HaxoxaeHrne HaubosblIero 1 HauMEHBIIEro 3HaueHus: QyHKIMU Ha
OTpe3Ke
4.3 ITepBooOpaznas. MaTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, ornepaiuu Haj MHOKecTBamMu. J(uarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTHKA
6.2 BepositTHOCTB
6.3 KomOunaTtopuka
7 ['eomerpust
7.1 Durypsl Ha IMIIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopauHatsl u BEKTOpBI
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