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INOACHUTEJIBHASA 3AIINCKA

Y4aeOHsblii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCA
OTHUM W3 HamOoJiee 3HAYMMBIX B TPOrpaMMe cpeaHero oOmiero obpa3oBaHws,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHEeUYMBAET MHCTPYMEHTAJIbHYIO 0a3zy st
U3YYEHUS! BCEX €CTECTBEHHO-HAy4YHBIX KYPCOB, a C JPYroil CTOpPOHBI, (popmMupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOYyYaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU U JPYTHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOro Kypca oOydaroImuecs OBIIaJEBaOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHOH HaykH, KoTopas (OpMyIHpyeT CBOU
JOCTUKEHHS B MaTeMaTu4yeckon hopme.

VY4eOHblll Kypc anreOpsl U Hadajdl MaTeMaTUYeCKOI'0 aHaJM3a 3aKJIaJlbIBAaeT
OCHOBY [l YCHENIHOTO OBJAJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
NOHMMAaHHS OCHOBHBIX TEHJICHUIUH Pa3BUTUS SKOHOMHUKHU U OOLIECTBEHHON KU3HHU,
MO3BOJIIET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHU(PPOBBIX U KOMIIbIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO MCIIONb30BaTh UX JJIs JajdbHEHIIero oOpa3oBaHus U B
MOBCEHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKLUMSIMU ajreOpbl M MaTeMaTUYeCKOro aHajiu3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTUHHOCTb, JOKa3bIBAThb
YTBEPKJIECHHSI C TIOMOILIBIO MHIAYKLUHUH U PacCyXAaTh JEAYKTHUBHO, HCIIOJIb30BaTh
0000IlIeHHEe ¥ KOHKPETH3allhl0, a0CTparupoBaHUE M aHAIOTUI0, (OPMHUPYET
KpEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xoxe u3yuyeHusi yuyeOHOro kypca «AinredOpa ¥ Hayalla MaTeMaTHYECKOIO
aHalln3a» 00ydYaroIluecs IMOJTy4aroT HOBBIM ONBIT PEIICHUs NMPHUKIAJHBIX 3a]ad,
CaMOCTOATEJIBHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJENEH PEANbHBIX CUTyaluH,
WHTEPHpPETAllMd  TOJYYCHHBIX  PEIIeHWH, 3HAKOMSTCA C  [pUMepamu
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEW B TMpUPOJIe, HAYKE U HCKYCCTBE, C
BBLAAIOIIMMUCS MaTEMaTUYECKUMH OTKPBITUSIMHU U UX aBTOPaMH.

VY4eOHbIil Kypc 00danaeT 3HAYUTEIbHBIM BOCIUTATENIbHBIM IOTEHIIHAIIOM,
KOTOpPBI peanu3yeTcs Kak depe3 Y4eOHbIH MaTepuall, CHOCOOCTBYIOITUI
(GOpMHpPOBAaHHIO HAYYHOI'O MHUPOBO33PEHMS, TaK M dYepe3 crneuuduky ydeOHO
JEATCIbHOCTH, TpeOyroned MpOAOIKUTEIbHON KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOATEJIBHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTH 3a IIOJYYEHHBIH
pe3ynbTar.

B ocHoBe MeTonuku oOOydeHHs] anredpe W HavajlaM MaTeMaTH4eCKOro
aHaJIK3a JIEKUT AEATEIbHOCTHBIN MPUHIIUI 00yYEHUS.

B crpykType yueOHOro kypca «Ainrebpa W Hauyajga MaTeMaTH4eCKOro
aHaJIM3a» BBIIEJIEHBI CIEAYIOLIUE COAECPKATENBbHO-METOAUYECKUE TuHUMU: «Yucna
U BBIYUCIICHUS», «DyHKINU U TpaduKn», «YpaBHEHUS U HEpaBeHCTBa», «Havana
MaTeMaTH4ecKoro aHanusa», «MHoO)kecTBa U JIoTMKa». Bce OCHOBHbIE



COJIEPKATEIBHO-METOAMYECKHE JIMHUM HW3YYalOTCs Ha TPOTSHKCHUH ABYX JIET
oOydeHHUs] Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUs, €CTECTBCHHO JOTIOJHSIS
JpyT JIpyra W MOCTEIICHHO HACHIIIAsICh HOBBIMH TeMaMd W paszjaenamu. JlaHHBIN
y4eOHBI KypC SBISETCS WHTETPATUBHBIM, IIOCKOJIBKY OOBEAMHSIET B cebe
collepKaHNEe HECKOJIbKUX MATeMAaTWYeCKHX IUCIUIUINH, TaKuX Kak anre0pa,
TPUTOHOMETpPHSI, MaTEeMaTHUECKU aHaIW3, TEOpUs MHOXKECTB, MaTeMaTHUeCKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaJeBarOT BcE Oosee
ITUPOKAM MAaTEMAaTHUYECKUM ammapaTroM, Y HUX MOCJIEeI0BATEILHO POopMUPYyETCS U
COBEPIIICHCTBYETCS yMEHHE CTPOUTh MaTEeMaTHYECKYyI0 MOJIENb pPEalbHON
CUTYaIlNH, IPUMEHATH 3HAHUS, TOJIYICHHBIC TIPH U3YYCHUH YIEOHOTO Kypca, IS
pElIeHUs] CaMOCTOSATEIBHO CHOPMYITUPOBAHHON MaTeMaTUYECKON 3a7auM, a 3aTeM
WHTEPIPETUPOBATH CBOM OTBET.

CopeprkaTenbHO-METOANYECKass JTUHUS «Uucia ¥ BBIYHCICHHS» 3aBepIiacT
(dbopMHpOBaHNE HABBIKOB MCIOJB30BaHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4aToO Ha YPOBHE OCHOBHOTO 00111ero oopazoBanus. Ha ypoBHe cpenHero o0uiero
oOpa3zoBaHuss 0co0O€ BHUMaHue  yHeisieTcss  (OPMUPOBAHUIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHUM, BKIIIOYAIOMIMX B CEO0sI MCIOJIb30BAHUE PA3IUYHBIX
dbopM 3amucy YHWCIa, YMEHUE JenaTh NPUKUAKY, BBIMOIHATH MPHOIMKEHHBIC
BBIYHCIICHUSI, OIICHUBATh YWCJIOBBIC BBIPAXKEHUS, padOTaTh C MAaTeMAaTHUYCCKUMU
KOHCTAHTaMU. 3HAKOMbIE OOYy4YalOIIMMCS MHOXECTBA HATypaJbHBIX, IIEJIbIX,
palMOHAIBHBIX W JCUCTBUTENBHBIX  YHUCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMITJIEKCHBIX 4Hcel. B KakIoM H3 3THX MHOXKECTB pPacCMaTPUBAIOTCS
CBOMCTBEHHBIE €My clelnu(UYecKue 3aJayd M OMNEepaluu: JeJIeHHe Haleno,
OTEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LEJBIX YHCEN, O0COObIE CBOWCTBA
paIMOHAIBHBIX ¥ UPPAIMOHATIBHBIX YUCEN, apu(PMETHUECKUE OTEPAINH, a TaKkKe
U3BJICUCHUE KOPHS HATypallbHOM CTENEHM HAa MHOMXECTBE KOMIUJIEKCHBIX YHCElL.
bnarogapsi mocienoBaTenbHOMY pPACIIMPEHHUIO KpPyra HCIOJIB3YEMBIX YHCENl U
3HAKOMCTBY C BO3MOXXHOCTSIMM WX MPUMEHCHHSI TSI PEIICHHS Pa3IUdHBIX 3a7a4
dbopMupyeTCsl TIPEeICTaBICHUE O €AMHCTBE MAaTEMAaTUKH KaK HayKd W €€ poJid B
MOCTPOCHUU MOJIENICH PEaJIbHOTO MHpa, IIUPOKO HCIOIB3YIOTCS 0000IIeHUE |
KOHKpETH3aITHSI.

Jluaus «YpaBHCHUS M HEPABCHCTBA» PEATU3YETCS Ha MPOTSHKEHUU BCETO
oOydyeHHsT Ha YpPOBHE CpPEIHEro oOIIero oOpa3oBaHUs, MOCKOJBKY B KaXXIO0M
pasnene I[lporpaMmpl TPETyCMOTPEHO pEIICHHWE COOTBETCTBYIOIIMX 3aj1ad. B
pesynbrare OOydYaromivecss OBJIAACBAIOT PA3IMYHBIMA METOJAMH  PEIICHUS
paloOHAaNbHBIX, HMPPAIMOHATBHBIX, TIOKA3aTENbHBIX, JOTApUPMHUUECKHX U
TPUTOHOMETPUUECKUX ypPaBHEHWH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
cofepKanmx mapameTpol. [lodydeHHBIE YMEHHS IIHPOKO HCIOIB3YIOTCS MPH
UCCIeNOBaHNH (DYHKIMA C TIOMOIIBIO MTPOU3BOAHON, TIPHU PEIICHUHA MPUKIATHBIX



3a]a4 U 3a7a4 Ha HaXOKJIEHUE HanOOJBIIMX U HAUMEHBIINX 3HAYEHUH ()YHKIMH.
JlanHast copepkarenbHasi JIMHUS BKIIIOYAeT B ce0sl Takke (OPMUPOBAHUE YMEHUMN
BBIMOJHATH  pacué€rel 1o  (opmynam, mpeoOpa3oBaHUs  PaLUOHAIBHBIX,
UPPALHMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHHM, a TaKXe BBIPAXKEHUH,
COJEpKAINX CTENEeHU U Jiorapudmel. bmaronaps u3ydeHHio anreOpanuecKoro
MaTepyaja IPOUCXOJWUT  JAJBHEWIIEEe  pa3BUTHUE  AJTOPUTMUYECKOIO U
aOCTPaKkTHOTO MBILUIEHUs O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JE€TyKTHUBHBIX
paccyxaeHudd, paboOTl ¢  CHUMBOJBHBIMU  (QopMamu,  MPEICTaBICHUS
3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHJIE€ PaBEHCTB W HEpPaBEHCTB. AnreOpa
npemyaraeT 3(QQEKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]1a4, HAIJAHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKA HAYKH.

CopepxarenpHo-MeToauueckass JMHUA «DyHKIMM W TpaQuKH» TECHO
NEperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIBKY B KAaKOM-TO
CMBICIIE 33JaET MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. M3ydeHue CTerneHHOoH,
NO0Ka3aTeIbHOM, JIOTapU(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLUM, UX CBOICTB
U rpauKoB, UCHIOIb30BAaHUE (DYHKUMN JUIsl pelleHus 3a7ad U3 APYTUX y4eOHBIX
MPEIMETOB U PEANbHOW U3HHU TECHO CBSA3aHO KaK ¢ MATEMAaTUYECKUM aHAJIU30M,
TaK M C pEIIeHHWEeM YpaBHEHM M HepaBeHCTB. [Ipum 3TOM OosblllIoE BHUMaHUE
ynensiercs: (pOpMHpPOBAHUIO YMEHHUS BbIpaKkaTh (OpMyJaMU 3aBUCUMOCTU MEXKIY
pa3IMYHBIMM BEJIMYMHAMH, HCCJIENOBaTh IOJTY4YEHHbIE (DYHKLIHMH, CTPOUTH UX
rpaduku. Matepuan 3Toil coJiepaTeabHON JIMHUU HalleJIeH Ha pa3BUTHE YMEHUI
Y HAaBBIKOB, IMO3BOJISIOIIMX BbIpAXaTh 3aBUCUMOCTH MEXKIy BEIUYMHAMHU B
paznu4yHoOi (opme: aHATUTHYECKOM, rpaduueckoid M ciaoBecHOW. Ero msyuenue
CHOCOOCTBYET pPa3BUTHIO AJITOPUTMUYECKOTO MBIIUIEHHS, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopepxxarenpHast nuHug «Hauana MareMaTHyeckoro aHaiu3ay MO3BOJISIET
CYILIECTBEHHO PACIIUPUTH KPYTI KaK MAaTeMaTHMYeCKHX, TaK U MPUKIAJHBIX 3aj]1ad,
JOCTYMHBIX OOYyYaIOIIUMCA, TaK KaK y HUX MOSBISIETCS BO3MOXXHOCTh CTPOWTH
rpaduKky  CIOXKHBIX (YHKIHA, OMPEAENATh WX HAWOONbIINE W HAUMEHBIITUE
3HAYEHUsI, BBIYMCIATH IUIOMIAAU GUTyp U OOBEMBI TN, HAXOAUTh CKOPOCTU U
YCKOpeHHsl TpolieccoB. JlaHHasi cojlep)kareiibHasi JIMHHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH TOCTPOEHUSI MaTeMaTHYEeCKUX MOJeNied peaabHbIX CHUTYallUi,
NO3BOJISIET HAXOJAWTh HAWJIydllee pEHIeHUE B MPUKIAIHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/la4ax. 3HAKOMCTBO C OCHOBaMH MAaTeMaTHY€CKOrO
aHaJln3a CIOCOOCTBYET pa3BUTHIO aOCTPAKTHOro, (OpManbHO-IOIMUYECKOTO U
KpPEaTUBHOTO MBIIIJIEHUS, (OPMUPOBAHUIO YMEHMH pacloO3HABAaTh IPOSIBICHUS
3aKOHOB MaTeMaTUKU B HayKe, TEXHUKE U UCKyccTBe. OOyuvaromuecs: y3HaT O



BBIJIAIONIMXCSI pe3yJibTaTaX, IOJYYEHHBIX B XOJ€ pa3BUTHS MaTEMaTHKH Kak
HayKH, U 00 UX aBTOpax.

ConepxaTeapHO-MeToANYeCcKas JIMHUS «MHOXeCTBa U JIOTHKa» BKIIIOYACT B
ceOsl DIIEMEHTHl TEOPUU MHOKECTB M MAaTEeMAaTHYEeCKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIIKOJIPHOM MaTeMAaTHKHU
W TpejjaraloT HamboJjiee YHUBEPCATbHBIM S3BIK, OOBEIMHSIOMIMN BCE pa3ieibl
MaTeMaTUKM M €€ TNPWIOKEHUM, OHU CBS3BIBAIOT pa3Hbie MaTEeMaTHYECKUE
JTUCIUIUIMHBI W WX TPWIOKEHUS B eauHoe 1enoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarmeMycs IMOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN  S3BIK
COBPEMCHHOM MaTEMAaTHUKH W HCIIOJIh30BaTh €TO IS BBIPAKCHUS CBOMX MBICIICH.
JpyruM BaXHBIM TIPU3HAKOM MaTeMaTHKH KaK HayKH CJeayeT MpHu3HaTh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUM U CJEJAOBAHHE ONPEIEIEHHBIM
mpaBujaM  TOCTPOCHHSI  JTOKA3aTeNIbCTB.  3HAKOMCTBO  C  DJEMEHTaMHU
MaTEMaTUYECKONH JIOTHKH CIOCOOCTBYET PAa3BUTHIO JIOTHUYECKOTO MBIIIJICHUS
00y4aronuxcs, MO3BOJISIET UM CTPOUTH CBOM PACCYKJICHUS HAa OCHOBE JIOTMYECKHUX
npaBuil, GOPMUPYET HABBIKM KPUTUUYECKOTO MBIIIICHHS.

B yueGHOM Kypce «Anrebpa W Havalla MaTEMaTHUYECKOTO aHaJi3a
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITHUPOBAHUS, KOTOPHIE TPHU3BAaHbI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOSHUSI MOJENEH pealbHBIX
CUTYyallui, WCCIEAOBAHMS O3TUX MOJENeH C TMOMOIIBIO afmapara aireopbl H
MaTeMaTHYECKOr0 aHajau3a, WHTEPIpPETAIluy IOJYyYCeHHBIX pe3yJIbTaToB. Takue
3aJIaHUS BIUICTCHBI B KOK/IBIN M3 Pa3/eioB MPOTPaMMEI, ITOCKOJLKY BECh MaTepral
y4eOHOTO Kypca IIMPOKO HCIONB3YETCs I PEelIeHUs MPUKIaAHBIX 3amad. [lpu
pPEIICHUM  pEAbHBIX  MPAKTHYECKUX  3a7ad  OOydJaroniuecss  pa3BHBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTe ©W  KOHKPETHU3WPOBATH  IMPOOJIEMY.
JlesTenbHOCTh MO (OPMHUPOBAHHWIO HABHIKOB PEIICHHUS TPHUKIAAHBIX 3a7ad
OpraHU3yeTCs B MPOIIECCe U3YyUEHHUS BCEX TeM yueOHOTO Kypca «AnreOpa u Hadasa
MaTeMaTHICCKOTO aHAIM3ay.

Ha wu3yuenune yueOHOTO Kypca «AnreOpa ¥ Hadaja MaTeMaTHYECKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COJEP)KXAHUE OBYUYEHUA
10 KIIACC

Yuciaa v BIYMCICHUA

Panmonaneupie umcna. OOBIKHOBEHHBIE U JCCSTHYHBIE IPOOH, MPOLIEHTHI,
OeckoHeuHble mepuoandeckue apodu. Ilpumenenue npobeit W MPOIEHTOB IS
peleHns NPUKIaAHbIX 3a4a4 U3 Pa3JIMYHbIX OTPACiIeH 3HAHUM U PEaIbHOM KU3HH.

JleiicTBATENBHBIE 4YHMCIA. PalnuoHaJbHBIE W UPpPALMOHAIBHBIE YHCIIA.
Apudpmernueckue  onepanuM ¢ JACUCTBUTEIbHBIMU  4HUCIaMU.  Moayib
JEUCTBUTEILHOTO YHUCIIA U €ro cBoMcTBa. [IpnOnmx€HHbIE BBIYKMCIICHUS, TPABUIIA
OKPYTJIEHUs], IPUKUIKA U OLIEHKA PE3YJIbTAaTa BBIYMCICHHMN.

Crenenp ¢ 1nensiM  nokaszareneM. buHoM Herotona. Hcnosbe3oBanue
HOJXOAIIEeH (POPMBI 3aIIMCH IEUCTBUTEIBHBIX YUCEN JJISl PEILICHUS TPAKTUYECKUX
3a/1a4 U NPEACTABIICHUS JaHHBIX.

ApudmeTnuecknii KOpeHb HATYpaJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JEUCTBUTEIBHBIM IIOKA3aTEIIEM.

Jlorapudm uyucna. CpoiictBa mnorapudma. [lecsTuuHble W HaTypaibHBIC
Jorapu(Msl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHTE€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
aPKKOCUHYC M ApKTAaHI'E€HC YMCIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCWIIBHBIE ypaBHEHMS W ypaBHEHHs-CIeACTBUA. HepaBeHCTBO,
pelIeHrne HEPaBEHCTBA.

OCHOBHBIE METO/bI PEHICHUS LEIbIX U APOOHO-PALlMOHANIBHBIX YpaBHEHUN U
HEPaBEHCTB. MHOrO4YJICHbl OT OJHOW MNEpeMEHHOM. JleneHue MHOrodjieHa Ha
MHOIO4JIEH ¢ ocratkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
koapurmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUM, COJIEPXKAIIUX CTENIEHU U KOPHHU.

HppanmonanpHbie YPaBHEHHS. OcCHOBHBIE METOBI peLIeHus
UppaLMOHAIbHBIX YPAaBHEHUM.

[loka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbI PELICHHS IOKa3aTEIbHBIX

YPaBHCHUU.

[IpeoOpa3zoBaHue BbIpaXXEHHI, COACPIKAITUX JTOTapU(MBI.

Jlorapupmuueckue YPaBHEHHS. OcHoBHbIE METO/IbI pelIeHus
Jorapu(pMUYECKUX ypaBHEHUH.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUUECKHUX BbIpakeHH. Pellienre TpuroHoMeTpuuecKiux ypaBHEHU .



Pemienne cucrem JIMHEWHBIX ypaBHEHMH. Marpuua CUCTEMBI JIMHEWHBIX
ypaBHeHHI. OnpenenuTenb MATpULbl 2X2, €ro TeOMETPUYECKUI CMBICI U
CBOMCTBA, BBIYMCIICHUE €r0 3HAYEHUS, IPUMEHECHHUE ONMPEACIUTENS ISl PEIICHUS
CHUCTEMBI JIMHEMHBIX ypaBHEHUW. PelleHne NpuKIAaIHBIX 3ajlad C IOMOIIbIO
CUCTEMBl JIMHEWHBIX ypaBHEHHMU. lccrnenoBanume TMOCTPOEHHOM MOZENU C
MTOMOIUIBIO MATPHI] U ONPEICITUTEIIEH.

[locTpoeHne MaTeMaTUYECKUX MOJENEN pPeanbHOM CUTyallUH C ITOMOUIBIO
YPaBHEHUM W HEPaBEHCTB. lIpuMeHeHHMe ypaBHEHHMN U HEPABEHCTB K PEIICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
KU3ZHHU.

DOyHKUMH U TPaPUKH

OyHkius, crnocodbl 3amanus (QyHkiuu. B3auMHO o00paTHble (QYHKIIHH.
Komno3zummss @yukiuii. I'papuk  (yHkmu. DineMmeHTapHble MpeoOpa3oBaHUs
rpaguKoB QyHKIIHIA.

OO6unacTh ompeneneHuss 1 MHOKeCTBO 3HaueHud Gynkumu. Hymu yskium.
[TpomexxyTku 3HakomnocTossHCTBA. UETHBIe 1 HeuéTHbIe GyHKIMU. [lepuoanueckue
bynkuuu. IIpoMexyTKu MOHOTOHHOCTH (PYHKIIMU. MakCUMyMbl U MUHUMYMBI
dbyukiuu. Haubonbinee 1 HauMeHbIlee 3HaUeHUs (DYHKI[MU Ha MPOMEKYTKE.

Jluneiinasi, kBagpaTU4Hasi W JpOOHO-NMHEWHas (DYHKUIMU. DIeMEHTapHOE
UCCJIEIOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

Crenennast QyHKIHS ¢ HATYypaJIbHBIM U IIEJIbIM ToKa3zareneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa M rpapuk KOpHS N-OM CTENEeHM Kak (YHKUUHU OOpaTHOM
CTENIEHU C HATYpaJbHBIM [MOKA3aTEJIEM.

[TokazaTenbHass U jorapupmuyeckass (yHKLUHUHU, UX CBOWCTBA M Tpaduku.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 peIlIeHUs YpaBHEHUH.

TpuroHomeTpruyeckas OKPYKHOCTb, OIPENEICHUE TPUTOHOMETPUUYECKUX
(GyHKUMNA YUCIOBOTO apryMEHTA.

OyYHKIIMOHAJIbHBIE 3aBUCHMOCTHM B peEaJbHBIX MpOIEccaX | SBICHUSX.
['paduiku peasibHBIX 3aBUCUMOCTEH.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUSA IIOCJIENOBaTENLHOCTEH. MeTton
MaTeMaTUYECKON WHTYKIIUH. MoOHOTOHHBIE u OTPaHUYCHHBIC
nocyie0BaTeNbHOCTU. VICTOpUsS BO3HMKHOBEHMSI MAaTEMAaTHYECKOTO aHaju3a Kak
aHann3a OECKOHEYHO MaJIbIX.

ApudmeTrnueckast 1 reOMETpHUEcKas mporpeccur. beckoHeuHo yObIBaromas
reoMmerpuyeckas nporpeccusi. Cymma O0€CKOHEYHO yOBIBAIOIIEH IreOMEeTpUYECKON
nporpeccuu. JIMHEMHbIA U SKCITIOHEHIMAJIbHBIN POCT. Hucno €. @opmyna CII0KHBIX
npoueHToB. Mcrnosib30BaHWE TPOTrpeccHH I PELICHUS peajbHbIX 3aaad
IPUKJIAJHOIO XapaKTepa.



HenpepoiBHble ¢GyHKIMM W UX CcBoMcTBAa. Touku paspbiBa. ACHUMITOTHI
rpadukoB ¢yHkuuid. CBoicTBa (YHKIMN HENPEepHIBHBIX Ha OTpe3ke. MeToj
WHTEPBAJIOB ISl PELICHHS HEPABEHCTB. lIprMEHEHHE CBOWCTB HEMPEPBIBHBIX
byHKIU 1715 perieHus 3a1a4.

[lepBas u BTOpast nponsBoaHbIe QyHKIHK. OnpeneneHne, TeOMETPUISCKUN U
(bu3MYecKuil CMBICI TPOU3BOIHON. YpaBHEHUE KacaTeIbHOU K Tpaduky QyHKIUU.

[IpousBoanbie  3nemMeHTapHbIX  (QyHKuud.  [IpousBomHass ~ CyMMBI,
MIPOU3BEICHUS, YACTHOTO U KOMITO3UIINH (PYHKITUH.

MHo:xecTBa M JIOTHKA

MHOk€eCTBO, oOmepaluyd HajJ MHOXKECTBAMU M WX CBOWCTBa. JlmarpaMmsl
Oiinepa—Benna. IlpumeHeHHE TEOPETHKO-MHOXECTBEHHOTO —ammapara s
ONMCAaHUSl PEAJbHBIX IIPOLIECCOB M SBJICHUW, INPU PELICHUM 3a4a4 W3 APYTUx
y4€OHBIX MPEAMETOB.

OnpeneneHue, TeopemMa, CBOMCTBO MaTEMaTUYECKOTO OOBEKTA, CIEICTBHUE,
JI0KAa3aTeIbCTBO, PABHOCUIIBHBIE YPABHEHUS.



INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHMA VYEBHOI'O KVYPCA
«AJI'EBPA 141 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHB) HA YPOBHE CPEJIHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:kIaHCKOT0 BOCIIUTAHUSI:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  4j€Ha  pOCCHMCKOro  o0ImiecTBa,  NpPEACTaBICHHE O
MaTeMaTHYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUH,
NpoIEeAYp TPaKIaHCKOTO o00IIecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMEHHue
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHU B COOTBETCTBHM C HX
GyHKUIUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLIJIOMY M HACTOAILEMY POCCUHCKOW MaTe€MaTHWKH, LIEHHOCTHOE OTHOUIEHUE K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
WCIIOJIb30BAHUE ATUX JOCTIDKCHMM B JAPYTUX HAyKax, TEXHOJIOTHSX, chepax
HSKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX LIEHHOCTEW POCCUHCKOro Hapojaa, chOPMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JIOCTHKEHUN HAYKHM W JESITEIBHOCTBIO YYEHOrO, OCO3HAHME
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs 3CTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, PACCYKICHU, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3u4YecKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
MHTEpecax 3710pOBOro U 06e30MacHOro 00pasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 370pPOBBIO (30POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
MIPU 3aHATUAX CHIOPTUBHO-03/J0POBUTEIBHOM I€ATETbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuuHbiM  chepam  Mpo(decCHOHANBHON  JESTENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccur U peanu30BbIBATH COOCTBEHHBIE JKU3HEHHBIC IUIAHBI,



FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTU4yeckoMy  OOpa3oBaHHI0O U
caMOOOpa30BaHUI0 Ha TPOTSHKEHWU BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1a4y MaTeMaTHYCCKON HaIPaBJICHHOCTH;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  JKOJIOTHYECKOW KYJNbTYPhl, TIOHUMAHUE BIIASHHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa dKOJOTHYECKUX POoOJeM, OpUEHTAIIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpYXalomel cpefpl, IUIAHWPOBAaHUE TIOCTYNKOB W OICHKH WX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSA HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTeMaTUYECKOM HayKuh Kak c]epbl 4eToBEUECKOW esATebHOCTH, 3TamnoB €&
pPa3BUTUST W 3HAYMMOCTH IS Pa3BUTHS IUBUIW3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH ¥ MaTeMaTU4YeCKOM KYJIbTYpOH KakK CpEJACTBOM IO3HAHUS MHUPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYIO W HCCIEIO0BATEIbCKYIO JI€ITEIbHOCTD
WHUBUyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3oBble 1ornueckue aAefcTBu:

BBISIBJIATH M XapPaKTEPU30BaTh CYLIECTBEHHBIE IMPU3HAKA MATEMaTHYECKHUX
OOBEKTOB, TIOHSTHUN, OTHOIICHUN MEXAy MOHATHUSAMHU, (HOPMYIHPOBAThH
onpeieSIeHUs TIOHSITUH, YCTaHABIUBAThH CYIECTBEHHBIN MPU3HAK KiIaccu(uKaiuy,
OCHOBaHWSI /711 0000IIECHHS 1 CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIHN3a;

BOCIIpUHUMATh,  (opMymupoBaTh U  MOPEOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, CIMHUYHBIE, YaCTHBIE U OOIIHE, YCIOBHBIC;

BBISIBJIATh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U TIPOTUBOPEUHS
B (akTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUIX, MpeasiaraTb KPUTEPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JIeJIaTh BBIBOABI C MCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3aKIIOUCHUH 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSATENIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKICHHM
(mpsiMbIe U OT MPOTUBHOTO), BEICTPAUBATh apryMEHTAIMIO, PUBOUThH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BHIBOIBI;

BEIOMpATh CMOCO0 pemeHns y4eOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€ToM
CaMOCTOATENbHO BBIJIEJIEHHBIX KPUTEPUEB).



Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

WCIIOJIB30BaTh BOMNPOCHl KAaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHUS,
dbopMyaupoBaTh  BONPOCHl,  (UKCUPYIOUIME  MPOTUBOpEUYUE,  MOpodsieMy,
YCTaHABJIMBAaTh UCKOMOE W JaHHOE, (OPMUPOBATH TUIIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MIPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHKE
10 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTHUeCKOro 00bEeKTa, SIBICHHUS, ITpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OObEKTaMHU, SBJICHUSMHU, POLECCAMU;

CaMOCTOATENLHO (OPMYIHPOBATH OOOOIICHUS W BBIBOJBI MO PE3yJIbTaTaM
MPOBEAEHHOTO  HAOJIONICHMS, KCCJIEJOBAHUS, OIICHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOKHOE pa3BUTHE MPOLECCA, A TAKKE BbIIBHUIAThH
MPENOJIOAKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

Pabora ¢ unpopmaumeii:

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

BBIOMpATh MH(POPMAIUIO U3 UCTOYHUKOB Pa3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBATh W HMHTEPHPETHUPOBATH HHGPOPMAIUMIO PA3IUYHBIX BUJIOB U
dbopm npeacTaBiIeHuUS;

CTPYKTYpPHpPOBaTh MH(POPMAIIUIO, MPEJCTABIATh €€ B pa3IUyHBIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATH HaJIEKHOCTh uHpopMau o CaMOCTOSITEJILHO
c(hopMyJIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHUBEPCAJbHbIE y4eOHbIEe 1eCTBUS

OOmmenne:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeIIMU  OOIIEHUsI, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PCHHS B
YCTHBIX M TMHUCHMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PEIICHHS 3a/1aud,
KOMMEHTUPOBATH MMOJTYUYCHHBIN pe3yJIbTarT;

B X0Ji€ 0OCYXXJIEHHS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXJIaeMOMN TEMBI,
npoOJjieMbl, pelraeMoil 3ajadyu, BBICKA3bIBaTh WJCH, HAIlCJICHHBIE Ha TOUCK
pEUIeHUs, COIMOCTaBIIATh CBOM CYXACHUS C CYXICHUSAMHU APYTUX YYACTHHKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIUpOBaThH Pa3HOTIIACHS, CBOM BO3PAKCHHS;

MPEACTABIATh PE3YJbTAThl PEIICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIeI0OBAHMUSI,
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpPATh (opMaT BBICTYIUIEHUS € Y4€TOM 3ajaad
MPE3eHTAIMU U OCOOCHHOCTEN ayIUTOPUHU.

PerynasiTuBHbIE YHHBepcaJbHble y4eOHbIe 1eHCTBUS



Camoopranusanus:

COCTABJISITH IJIaH, AJITOPUTM PEIICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHus C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BApUAHTHI PEIICHUH C Y4ETOM HOBOM WH(MOpPMAITIH.

CaMOKOHTPOJIb, SMOUMOHAJIbHBIN HHTEJJIEKT:

BJIAJ€Th HABBIKAMM  TIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIIAEMBIX JIE€UCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
crioco0aMu CaMOIPOBEPKH, CAMOKOHTPOJISI TpoIlecca W Pe3ysibTara PEIICHHS
MaTeMaTUYECKOHN 3a4a4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYThH TIPH PEIICHUN 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE PE3yJIbTaTa eI B YCIOBHUAM, OOBICHIATH PUUHHBI
JTOCTIDKCHHSI WU HEIOCTHIKCHUS PE3YJIBbTATOB JICSITCIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAasI 1eSITEJILHOCTD:

MOHUMATh M MCIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW M WHIAUBHUIYaIbHOM
paboOThl mTpu pemieHnH YYeOHBIX 3adad, NPUHUMAThL IIeIb COBMECTHOU
JEATEIIbHOCTH, TUIAHUPOBATh OPraHU3alMI0 COBMECTHOUW paboThl, paclpenesiiarh
BUJIbI pabOT, JIOrOBapWBATHCs, OOCYX JaTh IMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHsl, OOMEH MHEHUH,
«MO3TOBBIE INTYPMBD» W HWHBIE), BBHINOJHATH CBOIO YacTh pabOTBl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UI€HAMH KOMAaHIbI, OIICHHBATh
KaueCTBO CBOETrO BKJAJa B OOIIMI MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K koniy ob6yuenuss B 10 kJjacce 0OydYarOIIMICA TOJYYUT CIICAYIOIINE
MpeAMETHbIE PEe3yIbTaThl MO OTJEJIbHBIM TeMaM pabouell MporpamMmbl y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHATU3ay:

Yuciaa v BBIYUCICHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: palMOHATBLHOE YHUCJIO0, OCCKOHEYHas
nepuoguyeckass JIpoOb, TPOLEHTHI, HPPALMOHATBLHOE YHCIO, MHOXKECTBA
PaLMOHAJIBHBIX U AEHCTBUTENBHBIX YUCEI, MOAYJb AEHCTBUTEIBHOTO YUCIIA;

OPUMEHATh JIPpOOM W TPOLEHTHI JUIsl PEIICHHWS NPHUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEATbHOU KU3HU,

MPUMEHSTH MPUOIMKEHHBIE BBIUMCIICHUS, ITPABUJIAa OKPYTJICHUS, IPUKUIIKY U
OLICHKY PE3yJbTaTa BHIUYNCIICHHUI;



CBOOOIHO ONEpUPOBATH MOHATUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIb30BaTh MOAXOIALIYI0 (OPMY 3aIllUCU JEHCTBUTENBHBIX YUCEI JIJIsl PELLICHUS
IIPaKTUYECKUX 3a]1a4 U NPEICTaBICHUS JAHHBIX;

cBOOOIHO OIEpPUPOBATh MOHATHEM: apU(PMETUYECKUN KOPEHb HATypalbHOMN
CTEICHU;

CBOOO/IHO OIIEPUPOBATh MOHATUEM: CTETIEHD C PallMOHAIBHBIM I10Ka3aTeleM;

CBOOO/IHO OIEpUpPOBaTh MOHATHUAMH: JIOTapU(PM UHCHa, IECITHUUHBIE U
HaTypaJIbHbIE JIOTaPU(PMBL;

CBOOOJHO ONEPUPOBATh MOHATHSIMHU: CHHYC, KOCHHYC, TAHI€HC, KOTaHT€HC
YUCIIOBOTO apTyMEHTA;

OIEpUPOBaTh MOHATUAMH: APKCUHYC, APKKOCUHYC U apKTAHI'€HC YHCIJIOBOTO
aprymMeHTa.

YpaBHeHNs U HEPaBEHCTBA:

CBOOOJHO OIEPUPOBATH MOHIATHSAMHU: TOXKJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHUS-CIICICTBHSI, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATh pPAa3IMYHbIE METOJbl PEIICHUsS pPAalMOHAIBHBIX U JApOOHO-
pallMOHAIBHBIX ypPaBHEHUM, NIPUMEHATH METOJ HWHTEPBAJIOB JUIA PELICHUs
HEPaBEHCTB;

CBOOOJHO OMNEPUPOBATH MOHATUAMH: MHOTOYJIEH OT OJHOW MNEPEeMEHHOM,
MHOTOYJIEH ¢ IedbIMH KOo3(p(dULIUEeHTaMH, KOPHM MHOrOYJIeHa, HIPUMEHAThH
JIeJIEHME MHOTOWIEHAa HA MHOT'OYJIEH C OCTAaTKOM, TeopeMy be3y u teopemy Buera
JUISl pELIEHUs 3a/1ay4;

CBOOOJHO ONEPHUPOBATH TMOHATHSMHU: CHCTEMa JIMHEHMHBIX YypaBHEHMIA,
MaTpuLa, ONPEACIUTENIb MATPULBI 2 X 2 W €ro TEOMETPUYECKHN CMBICI,
UCITOJIB30BaTh CBOMCTBA ONpeNenuTeNs 2 X 2 JuIsl BBIYMCIEHHUS €r0 3HAYEHHS,
IPUMEHATh ONPEAEIUTENN JUIsl PELIEHUS CUCTEMBbl JIMHEHHBIX ypaBHEHUH,
MOJICJIMPOBATh peajbHbIE CUTYallMH C MOMOIIBIO CUCTEMBI JIMHEWHBIX YpABHEHUH,
UCCIIE0BAaTh IMOCTPOEHHBIE MOJEIH C IMOMOLIBIO MaTpHI] W OINpeAeIUTENEH,
MHTEPHPETUPOBATH MIOJYUYECHHBIN PE3YJIbTaT;

WCIIOJIb30BAaTh CBOWMCTBA JIEUCTBHM C KOPHSIMHU [JIsi MpeoOpa3oBaHUs
BBIPAKCHUM,

BBITNIOJIHATH MPE0OPa30BaHUs YHCIOBBIX BBIPAKEHUH, COJEPIKALIUX CTEHEHH C
palMOHANIbHBIM [TOKA3aTENEM;

UCII0JIb30BaTh CBONCTBA norapupmMoB TUIS1 npeoOpa3zoBaHus
Jorapu(pMUUECKUX BBIPAKECHUM;

CBOOO/IHO ONEpPUPOBATH MOHATUAMU: HpPpaLMOHAIbHBIC, TOKa3aTelbHbIE U
Jgorapu(pMHUECKHEe YPaBHEHNUS, HAXOAUTh UX PELICHUS C IOMOILBIO PABHOCUIIBHBIX
IIEPEXO0B WIIM OCYLIECTBIIAS IPOBEPKY KOPHEW;



MPUMEHSTH OCHOBHBIE TPUTOHOMETpUYECKre (HOpMYJIbl Uil MpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBHIPAKECHHUI;

CBOOOJTHO OMEpPUPOBATH TMOHATUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
OPUMEHATH HEOOXOoAuMble (GOpPMYNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUII;

MOJICJIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIPDOKEHUSI, YpaBHEHMs, HEpPaBEHCTBA II0 YCIOBUIO 3a/laud, MCCIEN0BaTh
MOCTPOEHHBIE MOJICNTU C UCIIOJIb30BAHUEM amapara aireopsi.

DOyHkuuu U rpapuku:

CBOOOJHO OINEpPUPOBATh MOHATUAMU: (DYHKIIMS, CIOCOOBI 3aaHusl (DYHKIIHH,
B3aMMHO OOpaTHble (QYHKIUU, KOMMO3UIUs GYyHKUUNA, Tpaduk QyHKIUH,
BBITIOJIHATDH dJIEMEHTapHbIE MpeoOpazoBanus rpaduKoB GyHKIIUNT;

CBOOOIHO OIEPHPOBATh MOHATUSAMHU: 00JACTh OMPEACICHUS W MHOKECTBO
3HaYeHUH QPYHKINUU, HYJIH QYHKIIHHA, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOJIHO ONEpUpOBaTh MNOHATHSIMM: UETHbIE M HEUYETHbIE (yHKUUH,
nepuoInyeckue (PyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HauOoJblliee M HauUMEHbIee 3HaueHHe (QYHKIUH Ha
IPOMEXKYTKE;

cBOOOHO ONEpPUPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HaTypaldbHBIM U
HEeabIM TIOKa3zareneM, Ipaguk CTeneHHOW (GYHKIHUHU C HATypalbHBIM U IIEJIBIM
nokasaresieM, rpaduk KOpHsS N-OW CTEemeHW Kak (DYHKIIMHM OOpaTHOM CTENeHu ¢
HATYpaJIbHBIM ITOKa3aTeleM;

ONEepPUPOBATh TIOHATUSAMU: JMHEWHAs, KBaJpaTUYHas W APOOHO-JTMHEWHas
(bYHKITUH, BBITIONHATH dJIEMEHTAPHOE MCCIIEA0BAHNE U TIOCTPOCHUE UX TPapUKOB;

cBOOOIHO ONEpUpOBaTh MOHATHSMM: IOKa3zaTejabHas U Jorapupmuyeckas
byHKIMHA, UX CBOWCTBA U TrpaduKH, MUCIOIH30BATh MX TpaQUKUA [JIS PEIICHUS
YPaBHEHHUI;

CBOOOMIHO OMEpUPOBATHh TIOHATHUSMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTB,
orpesiesieHue TPUTOHOMETPUUECKHUX (PYHKIUI YUCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (GyHKUIUN JUid  HCCIEAOBaHUS TPOILECCOB U
3aBHCHUMOCTEH NpU pelieHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HH, BBIpAXaTh (HOpMyIaMH 3aBUCIMOCTH MEXy BETUIHMHAMU;

Hauajia MaTeMaTH4eCKOro aHaIu3a:

cBOOOJIHO ONEpUPOBATh MOHATUSAMU: apudmMeThyeckas U TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yOBbIBAIOIIAsi T€OMETPUUYECKAs POTPECCHs], TUMHEHHBIN U
HKCIIOHEHIIUATIBHBIN POCT, (popMyia CIIOKHBIX MPOLIEHTOB, UMETh MPECTaBICHUE
O KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCUM ISl PEIICHUs peajbHBbIX 3aJau MPUKIATHOTO
XapakTepa;



CBOOOJTHO OIEPUPOBATH MOHATHUSIMU: MTOCIEI0BATEIBLHOCTD, CIIOCOOBI 3a1aHUs
MOCJIEA0BATENBHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIEA0BATEIBbHOCTH,
MIOHMMATh OCHOBBI 3apOKJICHHUS MAaTeMaTHYECKOrO0 aHajiu3a KaK aHalu3a
OECKOHEUHO MAaJIbIX;

CBOOOJHO OIEPUPOBATH TMOHATUSIMH: HENPEPhIBHBIC (QYHKIIUN, TOUYKH
paspbiBa rpaduka QyHKIIUHU, aCUMITOTHI rpaduka (yHKIIUH;

CBOOOJTHO OIEPUPOBATH TMOHATUEM: (YHKIMS, HEMpEpbIBHAs Ha OTpeE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKITUH JJI PEIICHUS 33714,

CBOOO/IHO OIEpUPOBATH TMOHITUSIMH: TIepBasi M BTOpasi MPOU3BOJIHbBIC
(GyHKUIMH, KacaTellbHas K rpaduKy QyHKIUY;

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, MPOU3BEICHUS, YACTHOIO U KOMIIO3ULIUU
NBYX (DYHKITUH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKITUH;

UCIIOJIB30BaTh TE€OMETPUUECKUNA W (UBUYECKUM CMBICT TPOU3BOJHOM IS
pelIeHus 3a1ay.

MHo:xecTBa M JIOTHUKA:

CBOOOJTHO  OMNEPUPOBATH  MOHATUSIMHU: MHOXXECTBO,  ONEpaly  Haj
MHOKECTBaMU;

MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJjIsl ONMCAHUS PEATbHBIX
MIPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3a]1a4 U3 JPYTUX yUEOHBIX TPEAMETOB;

CBOOOJTHO OMEPUPOBATH MOHATUAMH: OIPEACNICHHe, TEopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO O0BEKTA, I0KA3aTEIbCTBO, PABHOCUIILHBIC
YPaBHEHHUS U HEPABEHCTRBA.

K koniy obOyuenuss B 11 kJjacce 0OydyarOIIMICAd TOJYYUT CICAYIOIINE
MpeAMETHbIE PEe3yIbTaThl MO OTIEIbHBIM TeMaM paboueil mporpamMmbl yueOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYeCKOTr0 aHaTUu3a:

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO OMNEPUPOBAaTh TMOHATUSAMH: HaTypajJbHOE U IEJI0€ YHUCIIO,
MHOKECTBA HATYPAJIBbHBIX W IEIbIX YUCEN, UCIOJIb30BATh MPU3HAKU JCITUMOCTH
uenbix yucen, HOJl u HOK naTypasibHBIX 4Mcen ISl pelieHus 3aay, MPUMEHSTh
anroput™m EBkinna;

CBOOOJTHO OMEPUPOBATH TMOHSATHEM OCTaTKa MO0 MOJIYJIO, 3alKChIBAThH
HaTypaJIbHbIE YUCJIA B PA3JIMYHBIX O3UIIMOHHBIX CUCTEMAX CUMUCIICHUS,

CBOOO/IHO OMNEPUPOBATH MOHITUSAMU: KOMIUIEKCHOE YHCJIO W MHOXECTBO
KOMITJIEKCHBIX YHWCEJI, MPEACTABIATh KOMIUICKCHBIE UYWCa B alreOpandeckod u
TPUTOHOMETPHUUECKON (hOpME, BBHITIOTHATH apU(PMETHIECCKUE ONEepaIii ¢ HUMHU U
M300pakaTh Ha KOOPJIMHATHOM TIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



CBOOO/IHO ONEpPUPOBATH MOHATUSAMU: HUPPALMOHAIBHBIE, IOKA3aTEJIbHbIE U
jJorapu(pMUUECKUE HEpPABEHCTBA, HAXOAUTb UX PELIEHUS C  IOMOILBIO
PABHOCHJIBHBIX IIEPEXOOB;

OCYIIECTBISATH OTOOp KOpHEW TIpH PEHICHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOOIHO OINEpPUPOBATh MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HEoOXOoAuMble (OpMyJbl  JUIsl  PEIIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIHOCTh YPAaBHEHUH U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYIHOCTEH pallMOHAIBHBIX, UPPALMOHAIBHBIX, TOKA3aTEIbHBIX U
Jorapu(pMUUECKUX YpaBHEHUI U HEPABEHCTB;

pemarb palrOHAJIbHBIE, VppalMOHAJIbHBIE, ITOKa3aTEeIIbHBIE,
gorapuMUYECKHe W  TPUTOHOMETPUYECKHE YpaBHEHUST W  HEPaBEHCTBA,
coJiepKalle MOAYJIU U apaMeTphl;

OPUMEHATH TpauyecKue METOIbI JUIsl PELICHUS] YPaBHEHUM U HEPaBEHCTB, a
TAKXK€ 3a/1a4 C apaMeTpaMu;

MOJICJIMPOBATh peajbHbIE CUTyallMM Ha $3bIKE anreOpbl, COCTABISATH
BBIPDAXKEHUs, YPAaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBI MO YCIOBHUIO 33/1a4H,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENIN C HCIIOJIb30BAHMEM ammaparta anreopsl,
WHTEPHPETUPOBATH NOJYUYECHHBIN Pe3yJIbTar.

DOyHkuuu ¥ rpapuku:

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

CTPOUTh TIEOMETpUYECKHEe 00pa3bl ypaBHEHHMM W  HEpaBEHCTB Ha
KOOPJAWHATHOU MJIOCKOCTH;

CBOOOJHO  OMEpUPOBATh TMOHATHSMHU: TpaPUKAd TPUTOHOMETPUUYECKUX
yHKUMH;

OPUMEHATh (QYHKIUM JJI1 MOJCJIHUPOBAHMUS M HUCCIIEIOBAaHHUS peaslbHBIX
IIPOLIECCOB.

Havana maTeMaTH4eCKOro aHaJIm3a:

MCITOJIb30BaTh MPOU3BOHYIO JIJISl UCCIEAOBAaHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HAXOAUTh HauOoJbllIee U HAaMMEHbIIee 3HaAUCHUS (PYHKIIMM HEMpPEPhIBHON Ha
OTpE3KE;

UCIIOJIB30BaTh IPOM3BOJHYIO [UISl HAXOXKJICHUS HAWIYYlIero pPELICHUS B
IPUKIAAHBIX, B TOM 4YHMCJIE COLHAIbHO-DKOHOMHMYECKMX, 3ajadax, M
ONpPENENICHUs] CKOPOCTH U YCKOpPEHHUsS Ipolecca, 3aJaHHOro (QopMysod uiu
rpaduxom;



CBOOOJHO ~ OMEpHUpPOBATh MOHATUSIMHU: IEPBOOOpa3Hasi, ONpeneIEHHBIHI
WHTErpall, HAXOAWTh IEPBOOOpA3HBIC AIEMEHTAPHBIX (DPYHKIMH U BBIYUCIATH
uHTterpai no popmysne Herotona-JIeitoHuna;

HAXOJUTh TIOMIAIHN TUIOCKUX (GUTYP U OOBEMBI TEIT C TOMOIILI0 HHTETPAIIA;

MMETh MPEACTABICHUE O MATEMATHYECKOM MOJICIIMPOBAHUM HA MPUMEPE
cocTaByieHUsI U PepeHIINATbHBIX YPaBHEHUN;

pelarh NPUKIAIHbIE 33aJa4d, B TOM YHCJIE COLMAIbHO-DKOHOMUYECKOTO U
du3nYECKOro XapakTepa, CpeICTBAMU MAaTEMaTUIECKOTO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMMbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTte/ibHbIC
padoTshI padoThI pecypenr
MHOXECTBO I€CTBUTEIIbHBIX YHUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
YpaBHEHUU
5 Oynkuuu U rpaduku. CreneHHas GyHKIIHS C 12 1
L[EJIBIM TI0Ka3aTeNIeM
3 ApudpmeTrueckuil KOpeHb N-Oi CTENEHHU. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 1
ypaBHEHHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUs
5 Tpuronomerpuyeckue BeIpaXXeHUs U 29 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHU 10
HenpepsiBable pynkiuu. [IpouszBoanas 20
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3AIIHS 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne ara ugposBbie
n/n Tema ypoka Bcero Kontpoaensie — IpakTiiecikue fI[Sy‘ICHl/Iﬂ :)lﬁ[()l:ll;OBaTeJIbele
padoThI padoTsbI pecypesI
1 MHOXecTBO, olepauu HajJ MHOKECTBAMU 1
U UX CBOMCTBa
2 Huarpammsl Ditniepa-Benna 1
3 [IpuMeHeHne TeopeTHKO-MHOKECTBEHHOTO 1
anapara Juis peleHus 3a1a4
Pannonansueie yncna. OOBIKHOBEHHBIE U
4 JIeCATUYHbIE JPOOU, MPOLIEHTHI, 1
OECKOHEUYHBIE TTEPUONUECKHUE TPOOH
Pannonansubie yncna. OObIKHOBEHHBIE U
5 JECATHUYHBIE TPOOH, MPOLICHTHI, 1
OeCKOHEYHBIE TIEPUOANYECKHUE JPOOH
6 [Ipumenenue npobeit U MPOLEHTOB JIst 1
petieHus MPUKIAIHBIX 33124
7 [Ipumenenne qpodeit u MPOIEHTOB ISt 1
penieHus MPUKIAIHBIX 33124
8 [elictBurenbHble yncia. PaimonanbHbie U 1
MppALMOHATIbHBIE YHCIIa
9 ApudmeTnueckue onepauu c 1
JIEHCTBUTEIIbHBIMU YU CIIAMU
10 Moaynb AEHCTBUTEIBHOIO YHCIIA U €T0 1

CBOMCTBA




11

[TpuGnuxEHHbBIE BEIYMCICHUS, IPaBHIIA
OKpPYIJICHUS, IPUKUJIKA U OLICHKA
pe3yJibTaTa BBIYUCICHUN

12

OcHOBHBIE MCTOJbI pCICHUA LCIIbIX U
IpoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

13

14

15

OCHOBHBIE METO/IbI PEIICHHS LEIIBIX U
IpOoOHO-pallMOHATIBFHBIX YPAaBHEHUH U
HEPABEHCTB

OCHOBHBIE METOIbI PEIICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

MHoOrowieHsl OT OJHON NEPEMEHHOM.
Jlenenne MHOro4JeHa Ha MHOTOUJIEH C
ocratkoM. Teopema besy

16

MHorouseHsb ¢ eabIMA K0P PUITMEHTAMH.
Teopema Buera

17
18

Pemenue cucreM JIMHENHBIX ypaBHEHUN

Pemrenne cucreM TMHENHBIX YpaBHEHUI

19

Marpuiia cucteMsbl TUHEMHBIX YPaBHEHUH.
Onpenenurens MaTpuLbl 2X2, ero
T€OMETPUYECKHI CMBICIT U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYECHUS

20

Onpenenurens MaTpulpl 2X2, ero
T€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIUMCJICHUE €r0 3HAYCHUS

21

[IpuMeHeHue onpeaeuTens 1 peleHus
CUCTEMBI JINHEWHBIX YPAaBHEHUI




22

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHU

23

24

25

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEWHBIX YPABHEHUI
KoHntpoinbhas pabdota: "PanronanbHbie
ypaBHEHHUA U HepaBeHCTBA. CHcTeMBI
JMHENUHBIX ypaBHEHUN"

OyHKIMS, CIIOCOOBI 3a/1aHus HYHKIUH.
B3aumno obpatasie pynkiuu. Kommnosunus
byHKIMI

26

I'paduk dpyHkumu. DnemMeHTapHbIe
npeoOpazoBanus rpapukoB GyHKINUN

27

28

29

OO6nacTb onpeneneHuss 1 MHOKECTBO
3HaueHu# QpyHkuuu. Hynu ¢pyHkum.
[IpomexXyTKH 3HAaK OCTOSHCTBA

YérHble 1 HeUETHBIE (QYHKIINU.
[Tepuonuueckue GpyHkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIMU

MakcuMyMbl 1 MUHUMYMBbI (PYHKIIMH.
Haubosnbiiee u HanMeHblIee 3HAYCHUE
(GYHKLINN Ha TPOMEKYTKE

30

Jlunelinas, kBagpaTudHas U JpOOHO-
TuHeHas GyHKuun

31

32

DJeMeHTapHOe UCCIeI0BaHuEe U
MOCTpoeHne TpaPUKOB ATUX PYHKITUN
DJIeMEHTapHOE HCCIIEJOBAaHUE U
MOCTPOCHHE TPAPHUKOB ITHX (PYHKIUH

33

CreneHn ¢ LIETIBIM ITIOKa3aTeneM. buaom




Hrrotona

CreneHn ¢ LIETBIM ITOKa3aTeaeM. buaom

34 Herorona
CrenenHast GyHKIUS C HATypaIbHBIM U

35 LeJIBIM IMoKa3zareiieM. E€ cBolicTBa U
rpaduk

36 KonTtponsnast padora: "CreneHHas
¢bynkuus. E€ cBoiictBa u rpaduk"

37 Apudmernueckuii KOpeHb HaTypaTbHON
CTEIIEHU U €ro CBOMCTBA

38 ApudmeTnueckuii KOpeHb HaTypaJbHOM
CTETEeHH U ero CBOMCTBA

39 [Ipeo6pa3oBaHMs YUCIOBBIX BbIpAXKEHUH,
CoJIepKaliX CTENEHU U KOPHU

40 [Ipeo6pa3oBaHMs YUCIOBBIX BBIpAXKEHU,
CoJIepKaliX CTENEHU U KOPHU

41 [TpeoOpa3oBaHuUs YUCIOBBIX BBIPAXKEHUH,
COJIEpKalIiX CTENEHU U KOPHU
UppanmonansHble ypaBHeHUs. OCHOBHbBIE

42 METO/IBI pEIICHUS HPPAITMOHATBHBIX
YpaBHEHUNU
UppanmonansHble ypaBHeHUs. OCHOBHbBIE

43 METO/Ibl PEIIEHUsI UPPALIUOHATIBHBIX
ypaBHEHUU
Uppanmonansuslie ypaBHeHus1. OCHOBHbIE

44 METO/bI PEIICHUS UPPALMOHAIBHBIX
ypaBHEHUU

45 PaBHOCHIIBHBIE ITEPEXO/BI B PELICHUU




UPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHIEHEIC MNEPEXO0Abl B pCICHUHA

46 UPPALMOHAIIBHBIX YpaBHEHUI

47 PaBHOCHIIbHBIE TTEPEXObI B PEIICHUH
UpPpaAlMOHATILHBIX YPABHEHHM

48 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUU
UPpPaLMOHATIbHBIX YPABHEHUM
CaoiicTBa U rpaduK KOpHs N-Oi CTEHeHH

49 KaK QyHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTeleM
CaoticTBa u rpaduK KOpHs N-Oi CTEHeHH

50 KaK (YHKIIMH OOpaTHOW CTETICHH C
HATypaJIbHBIM MOKa3aTeleM
KonTponsHas pabora: "CBoiicTBa u rpaduk

51 KOpHsI N-ol creneHu. MppannonanbHele
ypaBHeHHUA"

59 CrerneHb ¢ pallMOHATIBLHBIM [TOKA3aTeNeM U
€€ CBOICTBA

53 CreneHsb ¢ pallMOHAIBLHBIM [TOKA3aTeNeM U
€€ CBOICTBA

54 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTeNEM U
€€ CBOICTBA

55 [ToxazarenbHast pyHKLIHA, €€ CBOWCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIUN s
peluieHus: ypaBHEHU I

57 Hcnonp3oBanue rpaduka QyHKINM 115

peluieHus: ypaBHEHU I




[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

58 METO/Ibl PEIICHHSI TOKA3aTeIbHbIX 1
ypaBHEHUH
[loka3arenbHble ypaBHeHUs1. OCHOBHbBIE

59 METO/IbI pEIIEHUS TOKA3aTEIbHBIX 1
ypaBHEHUU
[Toka3zarenbHble ypaBHeHHs. OCHOBHBIE

60 METO/IBI PEIICHUS TOKA3aTEIbHBIX 1
ypaBHEHUI

61 KoHntpoinbhas padora: "[lokazarenpHas 1
¢ynkuus. [TokazarenbHble ypaBHeHUs"

62 Jlorapudm ymncna. CBoicTBa jJorapudpma 1

63 Jlorapugm umncna. CoiicTBa jgorapudpma 1

64 Jlorapu¢m yucna. CoiicTBa iorapugpma 1

65 JlecsiTuuHble ¥ HaTypaJibHbIE JIOTapU(PMBI 1

66 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMbI 1

67 [IpeobpazoBanue BEIpAKEHHIA, COACPIKAIIIIX 1
aorapudmsl

68 [IpeoOpazoBanue BEIpaKEHUA, COACPIKALIMX 1
Jorapupmbl

69 [TpeoOpa3oBaHue BRIpAKESHHUN, COACPIKAIIIX 1
Jorapupmbl

70 Jlorapudmuueckas pyHKUUA, €€ CBONCTBA U 1
rpaduk

71 Jlorapugmuueckas pyHKIus, €€ CBOHCTBA U 1
rpaduk

79 Hcnonb3oBanue rpaduka GyHKIIUN 115 1

pellIeHNs] YpaBHEHUI




Hcnonb3oBanue rpaduka GyHKINUN A5

3 pelieHusi ypaBHEHUM
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

74 METO/bI peIIeHUs JTorapu(HMUIECKUX
ypaBHEHU I
Jlorapudpmudeckue ypaBHeHus1. OCHOBHBIC

75 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
ypaBHEHUI
Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE

76 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
YpaBHEHUU

77 PaBHOCUIIBHBIE TIEPEXO/IbI B PELLICHUT
norapu(pMHUECKUX ypaBHEHHMA

78 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILICHUT
norapu(MUUECKUX YpaBHEHUN

79 KonrtponsHas pabora: "Jlorapugmuueckas
dbyukmus. Jlorapupmudeckre ypaBHeHUs"

80 CuHycC, KOCUHYC, TAHT'€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

82 ApKCHHYC, apKKOCUHYC U apKTAHI'€HC
YHCJIOBOI'O apryMEHTa

83 ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa
TpuronomeTpuueckas OKpyKHOCTb,

84 oTpeieTICHUEe TPUTOHOMETPUUECKIX

(GyHKIMI YHUCIOBOTO apryMeHTa




TpuronomeTrpuueckas OKpyKHOCTb,

85 OTpeieJICHUE TPUTOHOMETPUUECKHUX 1
(YHKIMIA 9UCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1

89 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

90 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIpKEHU I

01 [IpeoOpa3oBaHye TPUTOHOMETPUIECKUX 1
BBIPAKECHUI

92 [IpeoOpa3oBaHye TPUTOHOMETPUIECKUX 1
BBIPAKECHUI

93 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX 1
BBIpOKEHU I

94 Pemenune TpuroHoMeTpUYECKUX ypaBHEHU I 1

95 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1

96 Pemnienne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1

97 Pemenne TpUroHoOMeTpUUECKUX ypaBHEHUI 1

98 Pemenne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1

99 Pemenne TpUroHoOMeTpUUECKUX ypaBHEHUI 1

100 Pemenne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1
KonTtponbHas pabora:

101 "TpUTrOHOMETPUUYECKNE BBIPAKEHUS U 1
TPUTOHOMETPUYECKHUE ypaBHEHUs"

102 [TocnenoBaTeabHOCTH, CIOCOOBI 3aJaHUS 1

rnocienoBareiibHocTel. Meton




MaTeMaTUYECKON MHIYKLINU

MOHOTOHHEIE U OIrpaHUYCHHBIC

103 MoCIieI0BaTeNbHOCTH. VicTopus aHanm3a
0OECKOHEYHO MaJIbIX

104 Apudmerrdeckas mporpeccus

105 I'eomeTrpuueckas nporpeccust

106 beckoHneuyHo yObIBaroIasi reoMeTpruiecKast
nporpeccus

107 CyMMa OecKkOHEUYHO yOBIBaromen
F€OMETPUUYECKON MTPOTrPECCUU

108 JIMHENHBIN ¥ YKCIOHEHIMATIbHBIA POCT.
Yucno e. DopMyra CI0KHBIX MPOLUEHTOB

109 JIMHENHBIN U DKCIIOHEHIMAIIBHBIN POCT.
Yucno e. Dopmyna cI0KHBIX IPOLEHTOB

110 Hcnonp3oBanue mporpeccuu A pereHus
pEabHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa

111 Kontponbnas padoTa:
"ITocnenoBaTenbHOCTH U TIporpeccun’”

112 HenpepbiBHbIE QYHKIINU U UX CBOICTBA

113 Touka pa3pbiBa. ACUMITOTHI IpadUKOB
byHKIMMA

114 CoiicTBa (hyHKIIMH HENPEPHIBHBIX HA
OTpE3Ke

115 CoiicTBa (hyHKIIMIA HEMPEPHIBHBIX HA
OTpe3Ke

116 Meton HHTEpPBATIOB AJI pELICHUS

HEPaBEHCTB




MGTOI[ HHTCPBAJIOB JIA pCIICHUSA

117
HEPaBEHCTB

118 MeTto1 MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

119 [IprMeHeHre CBOMCTB HENPEPHIBHBIX
(GyHKUUH 1715 pelieHus 3a1a4

120 [IprMeHeHne CBOMCTB HENPEPBIBHBIX
(byHKUUH 1715 peleHus 3a1a4

121 [lepBast u BTOpast npon3BOIHBIC GYHKIIUU

122 Onpeznenenue, reOMETPUYECKUH CMBICI
MIPOU3BOIHOM

123 Onpenenenne, GU3NIECKUN CMBICIT
MIPOU3BOAHOMN

124 YpaBHeHUe KacaTelIbHOU K rpaduKy
byHKIUN

195 YpaBHeHUe KacaTelIbHOU K rpaduKy
byHKIIMHN

126 [Tpou3BoHbIE AIIeMEHTAPHBIX (HYHKIIHN

OM3BOJHBIE 2JIEMEHTAPHBIX KUK

127 IT

128 [TpousBoHasi CyMMBI, TPOU3BEACHNUS,
YaCTHOTO ¥ KOMIO3ULIUU (PYHKIUI

129 [IpousBonHas cyMMbl, IPOU3BEACHMS,
YaCTHOT'O ¥ KOMIO3ULIUU (PYHKIUI

130 [IpousBonHas CyMMbI, IPOU3BEACHMUS,
YaCTHOT'O M KOMIIO3UIIMU (PYHKIUH

131 Kontponbnas padora: "[IpousBognas”

132 [ToBTOpeHnue, 06001IeHNE, CHCTEeMaTH3aIUs




3HaHui: "YpaBHeHus"
133 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 A 1
3HaHui: "Oyukiun"
134 HroroBast koHTpoIbHAs paboTa 1 1
135 Wrorosas KoHTpOJbHAS paboTa 1 1
136 HOBTOPCHI/IG, 000011IeHNE, CUCTEMATH3AIHS 1
3HAHUHN
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble MpeiMeTHbIE Pe3yJILTATHI OCBOEHHSI OCHOBHOI
NMpoBepsieMoro .
00pa3oBaTeIbHOI MPOrpaMMbl CpeaHero oo1ero oopa3oBaHusA
pe3yJbTara
1 Yucna v BBIYUCIICHUS
11 OnepupoBaTh MOHATHSAMH: pAIMOHATBLHOEC U JICHCTBUTEIBHOE YHUCIIO,
' OOBIKHOBEHHAS U JACCSATHUYHASI IPpOOb, MPOIICHTHI
12 BemonHsaTe  apudMeTHdyecKkue — omepanud ¢ pPalMOHATBHBIMH U
' JEHCTBUTEIILHBIMH YHCITAMA
13 BrimonHsaTe npulnmkEHHBIC BEIUMCICHHUS, UCIIONIB3YS MTPaBUIia OKPYTIICHUS,
' JIeNaTh MPUKUAKY U OLICHKY pe3ysibTaTa BEIYUCICHUI
OnepupoBaTh MOHATHSAME: CTENEHb C IEJBIM IMOKa3aTejeM, CTaHJapTHas
14 dopMa 3ammcH JIEHCTBUTEIHHOTO 4YHCIA, KOPEHb HATypaJIbHON CTEIICHW,
' MCIONIb30BaTh MOAXOASAIIYI0 (OpMY 3alUCH ACUCTBUTEIBHBIX YUCEN s
pellIeHus MPaKTUYECKUX 3a7a4 U MPeCTaBIeHUs JaHHbBIX
OnepupoBaTh MOHATUSMU: CHHYC, KOCHHYC ¥ TAHTEHC TIPOU3BOJIBHOTO yIJIa;
15 WCIIOJIB30BaTh  3allUChb  NPOWM3BOJIBHOTO  yrjaa  4epe3  oOpaTHbIe
TPUTOHOMETpHYECKHE (DYHKIINN
2 YpaBHEHHs 1 HEPABEHCTBA
OnepupoBaTh MOHATUSMHU: TOXJECTBO, YPaBHEHHE, HEPABEHCTBO, IIENOE,
2.1 parroHaibHOE, UppalMOHAEHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPHYECKOE YpaBHEHUE
29 BBIMOMHATE TTpeoOpa3oBaHus TPUTOHOMETPHYSCKHUX BBIPAKCHUH U pelaTh
' TPUTOHOMETPUYCCKHE YPABHEHUS
BreImonHsATe mpeoOpa3oBaHus IENbIX, PAllMOHATBHBIX M HUPPAIMOHATBHBIX
2.3 BBIDOXKCHUH W pemaTh OCHOBHBIC THIIBI IIENBIX, PAIMOHATLHBIX U
UPPAIMOHATLHBIX YPABHECHUH U HEPABCHCTB
54 [IpuMeHsITh ypaBHEHHs] M HEpPAaBEHCTBA MJIs PEIICHUS MaTeMaTHUYeCKHUX
' 3a]a4 U 33]1a4 U3 pa3IUYHbIX 00JacTell HayKu U peallbHOM JKU3HH
MonenupoBaTh pealbHBIE CHTYalldd Ha S3bIKE alnreOphl, COCTaBJIATh
2.5 BBIpQXXCHHS, YpaBHEHUS, HEPABEHCTBA MO YCJIOBUIO 3aJa4d, HCCIEIOBaTh
MOCTPOCHHBIE MOJIEIN C HCIIOIb30BAHUEM arapara aireopsl
3 OyHKIMU U TpaduKku
31 OnepupoBaTh MOHATUAMH: (QYHKIUS, CIOCOOBI 3agaHust QyHKIMH, 00JIaCTh

ONpeNeNeHNusT W MHOXKECTBO 3HAYeHMH (QyHKIuHM, Trpaduk ¢yHKIHH,




B3aUMHO 00paTHbIe QYHKINU

OnepupoBaTh MOHATUSMHU: YETHOCTH W HEUYETHOCTh (YHKIHMH, HYIH

3.2 (byHKINHU, TPOMEXKYTKH 3HAKOMIOCTOSTHCTBA
3.3 Hcnonb3oBath rpaduku GyHKIUN A1 pEIICHUS] ypaBHEHHUI
3.4 Crtpouth U ynTaTh rpaduKy TUHEHHOW (QYHKINHU, KBaAPATHUYHOW (YHKIUH,
CTETIeHHO! (PYHKIIMU C LEJBIM MTOKa3aTeIeM
Hcnonw3oBath rpaduku (QyHKUMHA [JI HCCIENOBAHHS IPOLIECCOB U
3.5 3aBHCHUMOCTEH MpH peIIeHUuH 33Jad M3 JPYruxX Yy4eOHBIX MpPeIMETOB U
peanbHOM JKMU3HHU, BBIpaXaTh (hOpMYIaMU 3aBUCUMOCTH MEX/1Y BETHUNHAMH
4 Hauana marematnyeckoro anammsa
41 OnepupoBaTh MOHATUSMH: IIOCIIEAOBATEIBHOCT, apu(MeTHuecKas H
' reOMETPHUECKas IPOTPECCHH
4 OnepupoBaTh TOHATUAMU: OECKOHEYHO YyOBbIBaIOlash TeoMeTpUYecKas
' nporpeccusi, cyMmMa 6€CKOHEYHO yObIBaIOIIeH reOMEeTPHUUECKON MPOTrPECCHH
4.3 3amaBaTh MOCIEI0BATEIILHOCTH PA3IMYHBIMU CIIOCOOaMHU
44 Hcnonp30BaTh CBOWCTBAa TMOCJIENOBATENILHOCTEH W mporpeccuid  ams
' pelIeHHs peabHBIX 3a]a4 MPUKIIAIHOTO XapaKTepa
5 MHokecTBa 1 JIOTUKA
5.1 OrnepupoBaTh MOHITHSIMU: MHOXKECTBO, OTIEpAI[UN HaJl MHOYKECTBAMHU
Hcnonp30BaTh  TEOPETHKO-MHOXKECTBEHHBIM — ammapar g ONHUCaHUs
5.2 peaNbHBIX MPOIIECCOB U SBICHUH, MPHU PEIICHUU 3a/1a4 U3 APYTUX YUEOHBIX
PEIMETOB
53 OnepupoBaTh  TMOHATUSIMH:  ONpEACICHHE,  TeopeMma,  CIE/ICTBHUE,

JA0Ka3aTCJIbCTBO




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUSA

Kon
1 Yucna v BBIYKCICHUS
Pannonaneupie uncina. OOBIKHOBEHHBIE M JECATUYHBIE APOOH, MPOLIEHTHI,
11 OeckoHEUYHbIE Mepuoandeckue qpoou. ApudmMerndyeckue ornepanuu ¢ parroHaIbHbIMU
' qrcliaMu, IpeoOpa3oBaHuUs YHCIOBBIX BbIpaxeHH. [IpuMenenue apobeit U MpoueHToB
JUTSL pEIICHUs TPUKIIAIHBIX 3314 U3 Pa3IMUHBIX OTpaciiell 3HaHUM U peallbHOM JKU3HU
JeiicTBuTenpHbIC Yncia. PanpioHanpHbIe M HPPAMOHANBHEIC YHCla. ApUPMETHIECKHE
1.2  omnepanuu c AeWcTBUTENbHBIMU YuclamMu. [lpuOmk€HHBIE BBIYMCICHUS, MpPaBHIIA
OKpPYTJICHUS, IPUKUJIKA U OLIEHKA Pe3yJbTaTa BHIYUCICHUN
Crenenb ¢ niensiM nokaszareneM. CTangapTHas popma 3anucu AeCTBUTEFHOTO YHCIA.
1.3 = HUcnonw3oBanue moaxomsmield (GopMbl 3alIUCH JCHCTBUTEIBLHBIX YUCEI JUIS PEIICHHS
NPaKTUYECKHX 3a/1a4 U TPEICTABICHUS TaHHBIX
14 ApudpmeTnueckuii KOpeHb HaTypaJbHOM cTeneHu. JleHcTBus ¢ apu@MeTnuyecKuMu
' KOPHSIMU HAaTypaJIbHOW CTETIEHU
15 CuHyc, KOCHMHYC M TaHI€HC YHCJIOBOTO aprymMeHra. ApKCHHYC, apKKOCHHYC,
apKTaHT'€HC YHCIIOBOTO apryMeHTa
2 VYpaBHeHUs 1 HEpaBEHCTBA
2.1 ToxxaecTBa U TOKIECTBEHHBIE TPEOOpa3OBaHUS
99 [IpeobpazoBaHne TPUTOHOMETPUIECKUX BhIpaKeHHH. OCHOBHBIE TPUTOHOMETPUIECKHE
' bopmysl
53 VYpaBHeHUe, KOpeHb YypaBHeHHWs. HepaBeHCTBO, pelleHHWE HepaBeHCTBA. Meron
WHTEPBAIOB
2.4  Pemenue 1ensix U ApoOHO-PALMOHATBHBIX YPABHEHUN U HEPABEHCTB
2.5 Pemrenne nppaninoOHAIBHBIX YPaBHEHU U HEPABEHCTB
2.6  PemeHue TpPUrOHOMETPUYECKUX YpaBHEHHH
97 [TpumeHeHne ypaBHEHN M HEPABEHCTB K PEIICHUIO MATEMAaTHYECKUX 3a/1a4 U 3a71a4 U3
' Pa3IUYHBIX 00J1aCTel HayKH U peasibHOM JKHU3HU
3 OyHKIHH U TpaduKh
31 Oynkius, crnocodbl 3amanus ¢yHkuumu. ['paduk QyHkimun. BzaumHOo oOparHbIE
' GyHKIUH
3.9 O6nactp ompeneneHuss W MHOXECTBO 3HadeHWM (ynkmuu. Hymun  dyskmmm.
' [TpoMexyTKH 3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKIUN
3.3  CrenennHas QpyHKIHS ¢ HATypaJIbHBIM U LIEJBIM MokazateneM. E€ cBoiicTBa u rpaduk.




CgoiicTBa u rpaduk KOpHs N-0ii cTeneHn

TpuronomeTrpuyeckass OKPYXKHOCTb, OIpEAENCHUE TPUTOHOMETPUUECKUX (PYHKIIMIMA

34 YHCIIOBOTO apryMeHTa
4 Hayana MareMaTHuecKoro aHaan3a
41 [Toc/eoBaTENBLHOCTH,  CIIOCOOBI  3aJlaHusl  II0CIIEN0BATENLHOCTEH. MOHOTOHHbIE
' 0CJIEI0BATEILHOCTH
ApudmeTnueckas M TE€OMETPHYECKAs NPOrpeccHd. becKOHeYHO — yObIBarolnas
4o  TeoMeTpHuecKas mporpeccHs. CymMa O€CKOHEYHO YOBIBAIONIEH TIEOMETPUUECKON
' nporpeccur. DopMmyiia CIOKHBIX IPOLEHTOB. VICIONB30BaHUE MPOIPECCHU  JUISA
pellents peabHbIX 3a/1a4 PUKIAIHOTO XapaKkTepa
5 MHOXeCTBA U JIOTHKA

MHoxecTBO, omepauud Haj MHOXecTBamu. [luarpammbl Oiinepa — Benna.
5.1 [IpruMeHeHne TEOPETHKO-MHOXKECTBEHHOIO —ammnapara il OINUCAHUS PeajbHbIX
MIPOLIECCOB U SABJICHHM, PU PEIICHUH 3aa4 U3 IPYTUX yUYeOHBIX IPEIMETOB

5.2 Ornpenenenue, Teopema, CleCTBUE, J0Ka3aTeIbLCTBO

HPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBLHOM
HPOI'PAMMBI CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TpeGOBaHUS K NPEAMETHBIM Pe3y/IbTaTaM O0CBOCHHSA
NpOBepsieMOr0  OCHOBHOI 00pa3oBaTeIbHOI MPOrPaMMBbI CpeIHero 0o1ero
TpeboBaHus o0pa3oBaHus

Biagenue Merozmamu JOKa3aTelbCTB, AJTOPUTMAMH pEILIEHUs 3ajady;
yMeHHe (GOpMYJIUPOBATh M ONEPUPOBATh MOHATHUAMU: OIpENEICHHE,
aKCHMOMa, TeopeMa, CIEIACTBUE, CBOMCTBO, IIPU3HAK, J0KA3aTEJIbCTBO,
paBHOCUJIbHBIE (OPMYJIUPOBKY; MPUMEHATh UX; YMEHUE (POpPMYIHPOBAThH
o0paTHOE M HPOTHBOIOJIOXKHOE YTBEp)KJIEHHE, NMPUBOJIUTH MPUMEPHI U
KOHTPIPUMEPBI, MCIHOJb30BaTh METOJ MAaTEMaTU4YeCKOM WHIYKIUU;
IIPOBOJUTH JOKA3aTEIbHBIE PACCYKIAEHUS IIPU PELICHUH 3a]a4, OLICHUBATh
JOTHYECKYI0  NPAaBUIBHOCTh  PACCyKJIEHUW; YMEHHE OIEpPHUpPOBATH
MOHATUSMU: MHOXECTBO, IIOJAMHOKECTBO, OIEpalMy HAJ MHOKECTBAMU;
YMEHHME  HUCIOIB30BaTh  TEOPETUKO-MHOKECTBEHHBIM  ammapar  uid
OIIMCAHUs PEAIBHBIX MPOLECCOB U SBICHUN U IPU PELICHUM 3a]a4, B TOM
YuCclIe U3 IPYTUX Y4eOHBIX MPEAMETOB; YMEHHUE ONEPUPOBATH MOHATUAMU:

rpad, cBsI3HBIN Tpad, 1epeBo, LUK, rpad Ha IIOCKOCTH; YMEHHUE 33/1aBaTh

W ONHUCHIBATH T'padbl pa3IMUHBIMU CITOCOOAMH; MCIOJIB30BaTh Tpadbl Mpu




pelIeHUH 3a/1a4

YMeHue onepupoBaTh NOHSITUSMM: HATypaJlbHOE YHUCIIO, LEJI0€ YHUCIO,
CTEMeHb C IeJIbIM MTOKa3aTeseM, KOPEeHb HaTypaJbHOM CTENEeHH, CTENEeHb C
paloHaIbHBIM IIOKA3aTEJIEM, CTENEHb C JEWCTBUTEIbHBIM I10KA3aTEJIEM,
jgorapudm Uuciaa, CUHYC, KOCMHYC M TAaHIE€HC IPOU3BOJIBHOTO YHCIA,
OCTaTOK M0 MOAYJIO, pPallMOHAJIbHOE YHUCIIO, UPPALUOHAIBHOE YHUCIIO,
MHOKECTBA HATypaJlbHbIX, LEJbIX, PAalUOHANBHBIX, JACHCTBUTEIbHBIX
YHCeN; YMEHHE UCIIOB30BaTh MPU3HAKU JCTUMOCTH, HAMMEHBIIUN 00IIHi
JIenuTedh W HauMeHblee olmiee KpaTHoe, anroputMm EBkiamaa mpu
pEILIEHNH 3a/1a4; 3HAaKOMCTBO C Pa3JIMYHBIMU MO3ULHUOHHBIMU CHCTEMaMU
CUMCIICHUS; YMEHUE BHINIOIHAThH BBIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIPDAKEHHUIN CO CTENEeHSMU M Jiorapudmamu, mpeoOpa3zoBaHust APOOHO-
palMoHaJIbHBIX  BBIPAKEHUH; yMEHHE  ONEpUpPOBaTh  MOHATHUSIMHU:
MOCJIEIOBATENBHOCTD, apu(METHUECKasi MPOTPECCUsi, TeOoMeTpHUYecKas
nporpeccusi, OeCKOHEYHO yObIBaroIiass reoMeTpudeckas MpOTrpecCHs;
YMEHME 3a/laBaTh I10CJIEOBATEIbHOCTH, B TOM YHUCJIE C IOMOUIbIO
PEKYPPEHTHBIX (POpMyYJI; yMEHUE ONEpUpOBaTh MOHATHIMU: KOMIUIEKCHOE
YHUCIIO, CONpPSDKEHHBIE KOMIUJIEKCHBIE 4YHCJAa, MOJYyJb U apryMEHT
KOMIUIEKCHOTO  4Hcia, (opMa  3amuCHM  KOMIUIEKCHBIX  YHCEIN
(reomeTpuueckasi, TPUTOHOMETpPUYECKas U anreOpanyeckas), yMeETh
IPOU3BOUTH apu(pMETHUYECKHE JeHCTBUS C KOMIUIEKCHBIMHU YHCIIaMU;
MPUBOJUTH MPUMEPHI MCIIOIb30BaHUS KOMIUIEKCHBIX YHCEN; ONEPUpPOBATh
NOHATHAMM:  Marpuua 2x2  wu 3X3, ONpeaenuTeNb  MaTpHIIb,

FGOMeTpI/I'—IeCKI/II\/’I CMBICJI OITPECACIINTEIIA

YMeHHne onepupoBaTh MOHATHSAMHU: PALMOHAIBHBIE, WPPALHOHAJIBHBIE,
NoKa3aTebHbIC, CTENEHHbIE, JOrapupMHUUYEcKue, TPUTOHOMETPUUECKHE
YpaBHEHUS M HEPaBEHCTBA, MX CHUCTEMBI, YMEHHE OINEPHUPOBATH
MOHATUSAMH: TOXJECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHMe, ypaBHEHUE,
HEpPaBEHCTBO, CHCTEMa YPABHEHUHM M HEPABEHCTB, PABHOCHIBHOCTH
YpPAaBHEHUN, HEPABEHCTB M CHUCTEM; YMEHHME pellaTb YpaBHEHHS,
HEPaBEHCTBA W CHCTEMBl C IOMOUIBIO pPa3IMYHBIX NPUEMOB; pEIIaTh
YpaBHEHUs, HEPAaBEHCTBA U CHUCTEMBbl C I1apaMETpPOM; IIPUMEHSATH
YpaBHEHUs, HEPABEHCTBA, UX CHUCTEMBI I DPEIICHHS MaTeMaTHYECKHUX

3aj71a4 M 3a/1a4 U3 PA3IMYHbIX 00JIaCTel HAyKU U peabHON )KU3HU

YMeHne omnepupoBaTh MOHATUSIMH: (QYHKIMS, YETHOCTh (DYHKIHUH,

NepUOANIHOCTD (1)YHKI_[I/II/I, OrpaHU4YCHHOCTD (I)YHKLII/II/I, MOHOTOHHOCTB




byHKUIMH, KCTpeMyM (yHKIMH, HauOoJbllee M HaMMEHBIIEE 3HAYCHUS
(GYHKIMM Ha MPOMEXKYTKE, HENpephIBHAS (QYHKIHS, aCUMIITOTHI rpaduka
¢byHKUIMU, TIepBas M BTOpas MPOU3BOAHAS (DYHKIMH, T€OMETPHUECKUU U
¢u3Myeckuii CMBICT TPOM3BONHOM, IEpBOOOpasHas, ONpeAeIEHHBIN
MHTETpal, YMEHHE HaXOAWTh AaCHUMITOTHI Tpaduka (GYHKIUH; yMEHHE
BBIYMCIIATE  NPOM3BOAHBIE  CYMMBI, IIPOWM3BEACHUS, YacTHOTO U
KOMITO3UIIMN (YHKIMH, HAaXOAUTh ypaBHEHHE KacaTelbHOW K rpaduky
(GYHKIMM; YMEHHE HaXOJUTh IPOM3BOJHBIC 3JIEMEHTAPHBIX (YHKIIUII;
YMEHHE HCIIONB30BaTh MPOU3BOMHYIO U HCCIeNOBaHHUA (YHKIHH,
HAaXOJUTh HAuOOJbIIME W HAMMEHbIINE 3HA4YCHUS (QYHKIUHA; CTPOHUTH
rpadKd MHOTOWICHOB C HCIIOJB30BAaHHEM amiapara MaTeMaTHYeCKOTO
aHaJM3a; MPUMEHATh TPOU3BOJAHYIO IS HAXOXKJICHUS HAMIY4IIero
pelieHnsT B TPUKIAAHBIX, B TOM YHCIE COLUAIBHO-DKOHOMHUYECKUX U
(du3MUecKUX 3a/1a4ax; HAXOMUTh IUIOIAAN ¥ O0BEMBI (UTYP C OMOIIBIO
MHTETpaia; MPHUBOAWTH NPUMEPHl MATEMaTHYECKOTO MOJCIHPOBAHUS C

noMoIIbo AudQepeHnanbHbIX YpaBHEHHM

YMeHue onepupoBaTh HOHATUAMU: Tpapuk QyHKIMH, oOpaTHas GyHKLUS,
KOMIO3UIMS (QYHKUMH, JIHUHEWHas (QYHKIUS, KBajpaTH4Has (QyHKIUS,
panuoHanbHass (QYHKUUS, CTeNeHHass (QYHKUUS, TPUTOHOMETpUYECKHE
byHKIIMKM, OOpaTHBIE TPUTOHOMETpPUYECKHME (DYHKIIMH, TOKa3aTelbHas W
Jgorapupmuueckas (QYHKIHMH; YMEHUE CTPOUTh TpapuKH H3YyYEHHBIX
GyHKIMI,  BBIIOJHATH  [peoOpa3oBaHuUs  rpadukoB  (QYHKIU,
UCMOJIb30BaTh Tpa(UKH Uil U3y4eHHs MPOLECCOB M 3aBUCUMOCTEH, MpH
pelieHnn 3a7ad U3 JIPYruxX y4eOHbIX MpPEeIMETOB W 3a7ady M3 peajlbHON
KU3HHM; BBIpakaThb (opMyJdaMH 3aBHCHUMOCTH MEXJIY BEINYMHAMU;
HCIIOJIb30BaTh CBOMCTBA U rpaduku (YHKUMHA Ui pelIeHUs ypaBHEHUH,
HEpaBEHCTB M 3aJad ¢ MapaMeTpamMu; H300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTH MHOKECTBA PEUICHU! YPAaBHEHM, HEPABEHCTB U UX CHCTEM

YMeHue pemniatb TEKCTOBBIE 3aJayd pa3HbIX THUIOB (B TOM YHCJIE Ha
NPOLIEHTHI, JOJM M YacTH, Ha JBWXKEHHE, paboTy, CTOUMOCTh TOBAapOB U
YCIIyT, HaJOTH, 33Jaud M3 O0JIACTH YNpaBJICHUS JUYHBIMH U CEMEHHBIMU
(¢uHaHCAMM); COCTaBJIATH BBIPAXKEHHUS, ypPaBHEHHS, HEPAaBEHCTBA U UX
CUCTEMBI 110 YCIOBUIO 3aJayH, HMCCIENOBATh IIOJyYEHHOE pELICHUE U
OLICHUBATh IPaBAONOAOOHOCTh pPE3ylIbTaTOB, YMEHHE MOJCIUPOBAThH
peanbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHS,

YpaBHCHU:, HCPABCHCTBA U UX CUCTCMEI 11O YCJIOBUIO 3ada4u, UCCICIOBATH




MMOCTPOCHHBIC MOACIHN C HUCIIOJIB30BaAHHUEM arrapara aJII‘e6pr,

MHTEPIPETUPOBATH MOTYUYCHHBIN pe3ynbTatT

VYMeHHe omepupoBaTh MOHATHAMHU: CpefHee apudmMeTHyeckoe, MeIuaHa,
HanOoJpIlIee ¥ HaMMEHbINEE 3HAUCHUS, pa3Max, AUCIEPCUs, CTaHAAPTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHE H3BIIEKaThb, WHTEPIPETUPOBATH
uHpOpMaLKIO, PEJCTABICHHYIO B Ta0lMIaX, HA AUarpammax, rpadukax,
OTPaXXAIOLIYI0 CBOWCTBA pEaJbHBIX MPOLECCOB U SBICHUI; MPEICTABIATH
uHPOpPMALIMIO C TOMOIIbIO TaOMWII W  JAWarpaMM; HCCIEI0BaTh
CTaTHCTUYECKHE JaHHbIE, B TOM YHUCIE C NPUMEHEHHEM TpapHuecKUX
METO/OB U AJIEKTPOHHBIX CPEICTB; rpa)uuecKu MCCIeI0BaTh COBMECTHBIE

Ha6J'IIO,I[eHI/I$[ C IIOMOIIBIO JJUarpaMm paCcCCuBaHUA U JIMHEHMHOM perpeccuun

YMeHue onepupoBaTh MOHATHAMM: CIIYy4alHBIM ONBIT U CIy4ailHOe
cOOBbITHE, BEPOSITHOCTh CIIY4aHOTO COOBITHS; YMEHUE BBIYUCIATH
BEPOSITHOCTb C MCIIOJIB30BAaHUEM TI'papUUecCKUX METO/OB; INPUMEHATh
(GOpMyIBI CIOXKEHUS W YMHOXKEHHUS BEPOSTHOCTEH, (HOpMyNy IIOIHOM
BEPOSTHOCTH, Gopmyiy bepHynnu, komOuHaTOpHbIe (QakThl U (GOPMYIIBI;
OLICHMBAaTh BEPOATHOCTH pEaJbHBIX COOBITHI; yMEHHME OIEpPUPOBATH
NOHATHSAMM:  ClIydaiiHass BEIMYMHA, PpACHpPEIEIICHUE BEPOATHOCTEH,
MaTeMaTUYeCcKoe OXHJaHue, JUCHEepCUs U CTaHJApPTHOE OTKJIOHEHUE
CllyualiHOW  BeNWYMHBL, (QYHKIMH paclpeAeiieHus U IJIOTHOCTH
PaBHOMEPHOT0, TOKA3aTEJIbHOIO M HOPMAJILHOTO paclpeiesieHuil; yMeHue
HCIIOJIb30BaTh CBOMCTBA M3YyYEHHBIX PACIpPENEICHUN [UIsl pEIIeHUs 3a1ad;
3HAKOMCTBO C MOHSTHSAMH: 3aKOH OOJIBIIMX YHCEN, METO/bI BHIOOPOUYHBIX
UCCIIEOBAaHUM; YMEHUE TPUBOJUTH IPUMEPHI NPOSABICHUS 3aKOHA
OONBIIKMX YHCEN B MPUPOAHBIX U OOIIECTBEHHBIX SBJICHUSAX; YMEHHE
OIEpUPOBATh MOHATUSAMU: COYETAHUE, NEPECTAHOBKA, YNCIO COYETAHUU,
YUCIIO  NepecTaHOBOK; OumHOM  HproTOHa;  yMmMeHHMEe  NpPUMEHATH
KOMOMHATOpHbIE (aKThl U PACCYKACHHUS Ul pelleHUs 3ajay; OLleHUBATh
BEPOATHOCTH PEAJbHBIX COOBITHI; COCTABISATh BEPOSITHOCTHYIO MOJIENb U

MHTEPIPETUPOBATH MOJTYYEHHBIA PE3yJIbTaT

YMeHue omnepupoBaTh TMOHATUSMHU: TOYKa, MpsMasi, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, JIy4, BEJIMUYUHA yTa, IUVIOCKUN Yroj, JBYTPaHHbIN
YIoJ, TPEXTPAHHBIA YTOJl, CKPEUIUBAIOIINUECS NPSMbIE, MAPATIIEIbHOCTh U
NEePHEHANKYISIPHOCTh TPSMBIX U IJIOCKOCTEH, yroi MEXIy MNpSIMbIMU,
Yroa MeXAy HpsAMONM U IUIOCKOCTBIO, YroJl MEXKIAy IUIOCKOCTSMH,

pacCTodHuC OT TOYKHU OO0 IUIOCKOCTH, PACCTOAHHUC MCKAY IMIPAMbIMU,




paccTosiHuE MEXAY IJIOCKOCTSMHU; YMEHHUE HCIOJIb30BaTh IPU PELICHUU
3aJjad U3y4eHHbIE (PAKTBI M TEOPEMbl IUIAHUMETPUH; YMEHHUE OLIEHUBATh
pasMepsl OOBEKTOB OKPYKAIOMIETO MHpPa; CTPOUTh MaTeMaTHYECKHE
MOJEJIN C IIOMOIIBI0 TE€OMETPUYECKUX MOHATUH M BEJIWYMH, pellaTh

CBA3aHHBIC C HUMHU IMPAKTHUYCCKUC 3a1a4Un
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YMeHue omepupoBaTh MOHATUSAMHU: IUIOIAAb (QUTYpBl, 00BEM (UTYDHI,
MHOTOTPaHHHK, TPaBWIbHBI MHOTOTPAaHHHMK, CEYEHHE MHOTOTPaHHHKA,
Ky0, mapajuienenuresn, Opu3Ma, NHpamMuaa, (Urypa u TOBEPXHOCTh
BpallleH!s, LWIMHAP, KOHYyC, mmap, cdepa, miomans cdepsl, IUIOMAIb
MOBEPXHOCTH NHUPAMHUABI, MPHU3MBI, KOHyCa, LWIHHApPA, O00BEM KyOa,
NPSMOYTOJBHOTO Mapajuleenunea, HTHPaMUAbl, NPU3MBbI, LWIMHAPA,
KOHYycCa, IIapa, pa3BEpTKa IMOBEPXHOCTH, CEYCHHS KOHYCa M LWJIMHPA,
napajulelbHble OCH WJIM OCHOBAaHWIO, CEYEHHE Inapa, IUIOCKOCTb,
Kacamomascs cdeppl, MUWIMHIPA, KOHYCAa; yMEHHE CTPOUTb CEYCHUE
MHOTOTpPaHHHKA, M300paXkaTb MHOTOTPAaHHUKH, (QUTYpPHl M TOBEPXHOCTH
BPAIICHHS, UX CEUCHHs], B TOM YHUCIIE C MOMOIIBIO AIEKTPOHHBIX CPEJICTB;
yYMEHUE MPHUMEHATh CBOMCTBA r€OMETPUYECKUX (DUTYpP, CaMOCTOSITEIbHO
(bopMyIHpOBaTH ONpeAeNeHHs U3y4aeMbIX (UTYp, BBIIBUTATh TUIIOTE3HI O
CBOWCTBaX M IMpH3HAKaX T'€OMETPUUECKUX (QUryp, OOOCHOBBIBATH WM
ONpoBepraTh MWX; YMEHHE MPOBOAUTH KiacCHU(PUKAUIO QUTYyp TI0
pasNMYHBIM TPU3HAKaM, BBIOJHATH HEOOXOJUMBIE JIOTIOJHUTENIbHBIE

MOCTPOCHUS
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YMeHue onepupoBaTh HOHATHUSMH: JBIDKEHHE B  IPOCTPAHCTBE,
napajyieNIbHbld TIepeHOC, CUMMETPHsI Ha IJIOCKOCTH M B HPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue MOA00Us, MOAOOHBIE (UIYPHI; YMEHHE
pacrio3HaBaTh paBHbIE M IMOJ00HBIE (UTYpHl, B TOM 4YHCIE B HPUPOAE,
HCKYCCTBE, apXUTEKTYpe; UCIOIb30BaTh T€OMETPUUYECKHE OTHOIICHUS TIPH
pelIeHUH 3aJay; HaXOJUTh TEOMETPUYECKHE BEIMYUHBI (JUIMHA, YTOJI,
ioniaib, 00bEM) NMpU pelIeHnH 3aa4 U3 APYTrux y4eOHBbIX MPEeIMETOB U
U3 peajbHOM KHM3HHM;, YMEHHE BBIUUCIATH TE€OMETPUYECKHE BEITHMYUHBI
(mmHA, yroiy, IUIOMIA[bh, OOBEM, IUIOMIAb TOBEPXHOCTH), HCHOIB3YS
U3ydeHHbIE (OPMYJIBI U METOIbl, B TOM YHCIIEC: IJIOMIAAb MOBEPXHOCTU
MAPaMHJIbI, TIPU3MBI, KOHYyCa, IWIMHIpA, TUiomanab cheprl, 00béM Kyoa,
OpPSIMOYTOJIBHOTO  MapajlieNienuIea, MNUPaMUAbL, TPU3MBI, LMIMHIPA,

KOHYCa, 1l1apa; yMEHHUE HaXOAUTh OTHOIIIEHHE 00bEMOB TIOJOOHBIX (HUTYP
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YMenue ONCprUpoOBaTh MOHATUAMU: MPAMOYI'OJIbHASA CUCTCMaAa KOOPAWHAT,




BCKTOpP, KOOPAWHATBHI TOYKH, KOOPAWHATBI BCKTOpA, CyMMa BCKTOPOB,
IMPONU3BCACHUEC BCKTOpa Ha YHCIO, Pa3IoKECHUE BEKTOpa II0 6213I/ICY,
CKaJIApHOC IMPOU3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YIOoJd MCKAY
BCKTOpaMH; YMCHUEC HCIIOJIb30BaTh BCKTOpHHfI n KOOp,Z[HHaTHBIfI METO

AJId pCHICHUA TCOMCTPHUICCKUX 3a4a4 U 3aJia4 JpYyTUX y‘~I€6HBIX nmpeaMcToOB
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YMenue BBI6I/IpaTb HOI[XOI[SII_L[I/Iﬁ MCTOA IJId PCIICHUA 3a4avuu; ITIOHUMAHUC
3HAYUMOCTH MATEMATHUKH B HU3YYCHHHU IIPHUPOAHBIX H O6H.I€CTB€HHI>IX
npoueccoB u HBHGHHﬁ; YMCHHUC pacCiio3HaBaTb IIPOSBJIICHUC 3aKOHOB
MaTEMAaTUKH B UCKYCCTBC, YMCHHUC IMIPUBOJUTH IIPUMCPBI MATCMATUYCCKUX

OTKPBITHI POCCUMCKON U MUPOBOM MaTeMaTHYECKOW HAYKH




INEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBbBIX HA EI'D

1O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMEeHT CO/iep:KAHUSA
1 Uucna v BBIYUCICHUS

11 Hatypanbhslie u nensie yncna. [Ipu3Haku JeTMMOCTH LENbIX YHCel

12 Panmonanbupie  unciaa. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOLCHTHI,
' OECKOHEUHBIC TIEPUOTUIECKUE IPOOH

13 Apudmernuecknii KOpeHb HATypaJIbHOW cTereHH. J[eHCTBHs ¢ apuMeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETICHU

14 Crenens ¢ 1enbiM nokaszarenaeM. CTeneHb ¢ pallMoOHalIbHbIM IoKa3aTeseM. CBolicTBa
' CTENEeHU

15 CuHyc, KOCHMHYC W TaHTE€HC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOTO apryMeHTa

1.6 Jlorapudm uncna. [lecaTudyHble U HATypaJIbHbIE JOrapHUPMbI

JeiicTBuTtenpHble uucia. ApudMeTHYecKHe onepalud ¢ JIeHCTBUTENbHBIMU
1.7 yuciaamu. [IpuOGnmk€HHble BRIYMCICHUS, PaBUIa OKPYIJICHUS, IPUKUAKA U OLIEHKA
pe3yJibTaTa BEIYMCIECHUN

1.8 [Ipeo6pa3oBanue BbIpakeHUN

1.9 KommuiekcHbie uncia
2 VYpaBHeHUs 1 HEpaBEHCTBA

2.1 Lenbie n 1poOHO-paIOHANBHBIE YPaBHEHUS

2.2 WppanmonansHble ypaBHEHUS

2.3 TpuronomeTrpuieckue ypaBHEHHUs

2.4 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPAaBHEHHS

2.5 Lenbie n 1poOHO-palOHANIbHBIE HEPABEHCTBA

2.6 WppannonanbHble HepaBEeHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucreMbl ¥ COBOKYITHOCTH YPAaBHEHHU M HEPABEHCTB

2.10 YpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpaMu

211 Matpwuiia CUCTEMbI TUHEHHBIX ypaBHEHUN. OnpeaenuTeab MaTPHIIbI
3 DyHKINUK U TpaPUKH




Oynkuus, cnocoObl 3amanus ¢yHkuuu. ['padux ¢ynkuuu. B3anmuo oOpaTHBIE

3 ¢ynkunu. YétHeie n HeuéTHbIe pyHKuuu. [lepuogumueckue GpyHKIIHI
OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkuud. Hymn ¢yHKumm.
3. [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MuUHUMyMBbl (yHKIuH. HanGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNHU HAa IPOMEXKYTKE
33 CreneHHas (QyHKLUMS C HaTypalbHbIM M LedbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [oxa3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPaPUKU
36 Touku paspeiBa. AcuMmnToTel rpadukoB ¢yaknumit. CpoiicTBa  (HyHKIHIA,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aMaHus IOCIEN0BATEILHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Hauana matemaTnyeckoro aHanusa
4.1 [TpousBonnas Gynkiuu. [Tpon3BoHbIe 3IEeMEHTAPHBIX (QYHKINN
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBAaHUIO (GYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHne HaubosblIero 1 HauMEHBIIEro 3HaueHus: (QyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, orepaiuy HajJ MHOKecTBamu. J(uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenbHasi CTaTUCTHKA
6.2 BepositTHOCTB
6.3 Kombunatopuka
7 Teomerpust
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMble ¥ TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
1.4 Tena v MOBEpXHOCTH BpalllCHUS
7.5 KoopauHatel 1 BEKTOPHI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Marematuka. Anredpa 1 Hayalla MaTeMaThuyeckoro ananusa: 10-i kiacc:
yriyOJIeHHBIN ypoBeHb: yueOHuK/ A. I'. Mepsnsk, JI. A. Homuposckuii, B. M.

[TonsikoB. — 8-¢ u3n., ctep. — Mocksa: IIpocBemenue, 2024

METO/JIUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJISA

MareMatuka : anrebpa U Hayalla MATEMaTUYECKOTO aHaau3a. Y IyOJIEHHBIN
ypoBeHb : 10 knacc : meroguueckoe nocooue /E. B. bynko, A. I'. Mep3isik, B.
b. Tlomonckwuit, M. C. SIxkup. — M. :Benrana-I"pad, 2020.

Martemartuka: anreOpa u Hadajia MaTeMaTHYECKOTO aHAIu3a, TEOMETPHUS.
AnreOpa 1 Hauana MmaTemMaTudeckoro ananusa: 10-ii kiacc: yriryOJieHHbIN
YPOBEHB: CAaMOCTOSITEIbHBIE U KOHTPOJIbHBIC Pa0O0THI: yueOHOe ocodue/ A. T
Mepzisik, B. M. Tlonsikos, E. M. PabunoBuu, M. C. Axup. — 5-¢ uzm., crep. —

Mocksa: IIpocsemenue, 2023

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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