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MMOACHUTEJIBHASA 3AIINCKA

VY4eOHbI Kypc «Auredpa u Hayajga MaTEMaTHYECKOIO aHAIM3a» SIBISIETCA
OJTHUM W3 Hauboyee 3HAYMMbIX B IPOrpaMMe CpeaHEero oodiiero oOpa3oBaHUS,
MOCKOJIBKY, C OJHOM CTOPOHBI, OH OOECHEYMBAET MHCTPYMEHTAIbHYIO 0azy AJis
U3yYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroil CTOpOHBI, (hOpMUPYET
JIOTHYECKOE U aOCTPAKTHOE MBIIUIEHUE O0YydaroluXcsl Ha ypOBHE, HEOOXOIMMOM
JUIsL OCBOEHUSI MH(OpPMATUKH, OOIECTBO3HAHMSI, UCTOPHUH, CIOBECHOCTH U APYTHX
JUCIMIUIMH. B paMkax AaHHOro y4deOHOro Kypca OOydYaromiuecs OBIIAJEBAIOT
YHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HaykH, KoTopas (opMyIupyeT CBOU
JOCTHKEHMS B MaTeMaTu4eckon hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHajdu3a 3aKJIaJbIBacT
OCHOBY Ul YCIIEUIHOI'O OBJIQJEHHUsI 3aKOHaMU (U3MKH, XHUMHH, OHOJIOTHUH,
MOHUMAaHUSl OCHOBHBIX TEHJICHLIUWA pa3BUTUS SKOHOMUKHU U OOIIECTBEHHOM >KU3HHU,
MO3BOJISIET OPHEHTHPOBATHCSI B COBPEMEHHBIX LU(POBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO MCIIONb30BaTh UX AJIs JajbHeiero oopa3oBaHus U B
IOBCEIHEBHOM XM3HU. B TO ke Bpems oBiajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMH KOHCTPYKLMSIMHU aireOpbl M MaTeMaTHYeCKOro aHaju3a pa3BUBAET
yMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTb, JOKa3bIBATh
YTBEPKJICHHs ¢ TIOMOILIBIO MHIYKLUHUH W PaCCyk AaTh NEAYKTUBHO, UCIIOJIb30BATh
00001IeHNEe M KOHKpEeTH3aluio, a0CTparupoBaHUE M aHAJIOTHI, (OPMHUPYET
KpEaTUBHOE U KPUTUUYECKOE MBILIICHUE.

B xoxe u3yueHus yueOHOro kypca «AinredOpa M Hadajla MaTeMaTH4YE€CKOro
aHanu3a» oOydYaroUIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs MPUKIAAHBIX 3a/aad,
CaMOCTOSATEILHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJENEH PEabHbIX CHUTyaluH,
UHTEPHpPETallMd  TOJIyYEHHBIX  pPEUICHUH, 3HAKOMATCA C  [pUMEpaMHu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEH B IIpUPOJE, HAyKe M HCKYCCTBE, C
BBIIAIOIIMMUCS MaTEMAaTUYECKUMH OTKPBITHSIMU U UX aBTOPaMHu.

Y4eOHblil Kypc 00JIagaeT 3HAUYUTEIbHBIM BOCHUTATEIBHBIM IOTCHIIMAIIOM,
KOTOpPBIN peanu3yercs Kak depe3 Y4YeOHbId MaTepuas, CIOCOOCTBYIOIINN
(OpMHUPOBAHNIO HAYYHOI'O MHPOBO33PEHMsI, TaK M dYepe3 crneunduky ydeOHOI
NeATeNbHOCTH, TpeOyromeld MNpOJOJDKUTENbHOM KOHILIEHTpAlUMW BHUMAHMS,
CaMOCTOATEIbHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTHM 3a IOJYYEHHBIN
pe3ynbTar.

B ocHoBe MeTronuku OOydeHHs aireOpe M HadajaM MaTeMaTH4eCKOro
aHaJIn3a JEKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYESHHUS.

B crpykrype ydeOHOro kypca «Anredpa M Hadajga MaTeMaTH4YECKOIrO
aHaJIM3a» BBIIEIICHBI CIEIYIOIINE CONEPKATEIbHO-METOANYECKUE TUHNN: «Hucna
U BBIYUCIICHU», «DyHKINU U Tpa@uKny, «YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTE€MaTU4YeCcKoro aHainu3a», «MHoxkecTBa M JIOTHKa». Bce OCHOBHBIE



COJICPIKATCIIBHO-METOAMYCCKUE JIMHUA HW3YYalOTCsl Ha TPOTSHKCHHH JBYX JIET
oOydeHUs: Ha ypOBHE CPEIHEro oOIIero oOpa3oBaHWs, €CTECCTBEHHO JOTIOIHSIS
Jpyr JApyra W MOCTEICHHO HACHINIASCh HOBBIMH TEMaMU W paszeiiamMu. JlaHHBIMA
y4eOHBIH KypC SBJISICTCS MHTEIPATUBHBIM, ITOCKOJIBKY OOBEIUHSICT B cebe
COJICp)KaHUE HECKOJIbKMX MaTeMaTHYeCKHX JMCIMIUIAH, TaKUX Kak aireopa,
TPUTOHOMETPHSI, MAaTEMATHYCCKHIA aHAIHM3, TEOPUsS MHOXKECTB, MaTeMaTHUYECKas
jgoruka u apyrue. [lo Mepe Toro kak oOydwaromuecs OBJIAJIEBAIOT BCE Ooiiee
IIMPOKUM MAaTEMaTHISCKUM aIlllapaToM, Y HUX MOCIeIOBaTeIbHO (popMuUpyeTcs 1
COBEPILICHCTBYETCSI YMEHHE CTPOMTh MAaTEMaTHYECKYIH MOJCNb peallbHOU
CUTYyaIluH, MPUMEHATh 3HAHUS, MOJIYUYCHHBIC IPH U3YYCHHH Y4eOHOro Kypca, Jis
pEIIeHUsT CaMOCTOSITEILHO COPMYITMPOBAHHON MaTeMaTHISCKOW 3a7aud, a 3aTeM
UHTEPIIPETHPOBATH CBOW OTBET.

ConeprkaTenbHO-MeTOAMYeCKas JIMHUS «Uuciaa ¥ BBIYMCICHHS» 3aBepIlacT
(GbopMHUpPOBaHNE HABBIKOB MCIOJIb30BAHUS JCHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HAYaTO HA YPOBHE OCHOBHOTO 001Iero oopasoBanus. Ha ypoBHe cpemnero odrmiero
oOpa3zoBaHus 0co0O€ BHUMaHuUE yAeisieTcss  (OPMUPOBAHHIO  HABBIKOB
palMOHAJILHBIX BBIYUCIICHHUH, BKJIFOYAIONIMX B Ce0s MCIOJIb30BAHUE Pa3IMYHBIX
dbopM 3amucu 4YMcia, YMEHHUE JejaTh NPUKHIKY, BBITOJHATH MPUOIMKEHHBIC
BBIYUCIICHUS, OICHUBATh YUCIIOBBIC BBIpAXCHHs, pabOTaTh ¢ MaTeMAaTUYCCKHUMHU
KOHCTaHTaMH. 3HAKOMbIC OOYYalOIIMMCS MHOXKECTBA HATypalbHBIX, IICIIBIX,
pallMOHANBHBIX W JCHCTBUTENBHBIX  YHCENT  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIGKCHBIX YHCEI. B KaXkJIOM H3 O3TUX MHOXECTB PacCMaTPUBAIOTCS
CBOWCTBCHHBIC €My Crenu(UYECKHe 3aJauyd W OICPaluu: JCJICHHE HaIelo,
ONEPUPOBAHUE OCTATKAMU HA MHOXKECTBE IIEJIBIX YHCEN, OCOObIC CBOWMCTBA
palMOHAIBHBIX ¥ HUPPAIlMOHATBHBIX YHCEe, apu(METHICCKUE OIEpaliy, a TaKxKe
U3BJICUCHUE KOPHS HATYPAJIbHOW CTCIICHH Ha MHOXKECTBE KOMILJICKCHBIX YHCEIL.
Braromapst mociieoBaTeIbHOMY PACIIMPCHHUIO Kpyra HCIOJIb3yeMbIX YHCET H
3HaKOMCTBY C BO3MOYKHOCTSIMH WX MPUMEHEHHS JUIS PEHICHUS Pa3jIMYHbIX 3a1a4
dbopMupyeTcsi TpeCTaBICHUE O SIUHCTBE MATEMAaTHKH KaK HayKH W €€ POJH B
MIOCTPOCHUN MOJICIICH pealbHOrO MHUpa, HIUPOKO WCIIOIB3YIOTCS O00O0OIICHHE U
KOHKPCTH3AIHSL.

Jluanst «YpaBHEHHS W HEPAaBEHCTBAa» peaju3yeTcs Ha TPOTSHKCHHH BCETO
OOy4YeHHs Ha YPOBHE CpEIHEro oOIlero oOpa3oBaHMs, MOCKOJBKY B KaXKIOM
paznene I[Iporpammbl MPETyCMOTPEHO pELICHHE COOTBETCTBYIOIIUX 3a7ad. B
pe3yibTare OOydYaroliuecss OBJAJEBAIOT PA3UYHBIMH METOJAaMH  PEIICHHUS
palMOHANBHBIX, HPPAIMOHAIBHBIX, TOKAa3aTCbHBIX, JIOTAapH(PMHUUYCCKHX U
TPUTOHOMETPUUYCCKUX YpPAaBHEHUI, HEPABCHCTB M CHUCTEM, a TakXke 3ajad,
CoJIepIKaIMX MapaMeTphl. [lodydeHHBIE YMEHHS IIMPOKO HCIOJIL3YIOTCS MPH
UCCIIeIOBaHUH (YHKIIUH C TIOMOIIBIO MPOM3BOJIHOM, NPHU PEHICHUM MPHKIAIHBIX



3a/1a4y v 33729 Ha HAXOXKJCHUE HAMOOJBIINX U HAUMEHBINX 3HAYCHUN (yHKIIUU.
JlanHasi conep:kaTesbHas IMHUS BKJIIOYAET B ce0s Takke (HOpMUPOBAHHE YMEHUN
BBINIOJIHATH ~ pacy€Thl 1O  QopMynaMm, MpeoOpa3oBaHUs  PallMOHAIBHBIX,
UppAIMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUM, a TaKKe BbIPAKEHU,
CoZlep)KaIuX CTETeHn W Jiorapudmel. brarogaps u3ydeHuio anredpamdecKkoro
Marepuajia MPOUCXOJIUT  JaJbHEWIEe  pa3BUTUE  AJNTOPUTMHYECKOTO U
a0CTPAaKTHOTO MBINIIEHUS OO0yYarOIHXCs, (OPMHUPYIOTCS HABBIKW JIE€TyKTUBHBIX
paccykJaeHuid, paboTbl ¢  CHMBOJBHBIMH  (opmMamMu,  MpeacTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpaBEHCTB. Anre0Opa
npeiaraet  3PQGEKTUBHbIE HMHCTPYMEHTHI IS PEIICHHS MPAKTUUYECKUX U
€CTECTBEHHO-HAYUYHBIX 3aJ[a4, HarjsiTHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTU KaK
A3bIKa HAYKH.

CopepxxarenbHo-MeToauueckass JuHUA «DyHKIMM W TpaduKU» TECHO
NeperieTaeTcs ¢ APYTUMH JIMHUSMH y4eOHOrOo Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 331a€T MOCJIEA0BATEIBHOCTh U3YyUCHUsI MaTtepuana. M3yueHne CcTeneHHou,
MOKa3aTeNIbHOM, JIOTapU(PMUIECKON U TPUTOHOMETPUIECKUX QYHKIIUNA, UX CBOMCTB
U rpaduKOB, UCIOJIb30BaHUE (DYHKIUU I perieHus 3a7ad U3 JAPYTUX YYEOHBIX
MPEAMETOB U PeaIbHON KU3HU TECHO CBSA3AHO KaK C MATEMATUYECKUM aHAIU30M,
TaKk M C pEIIeHHEeM YpaBHEHHM U HepaBeHCTB. [lpu 3TOM OosbllloE BHUMaHUE
yaensiercss GOpMUPOBAHUIO YMEHUSI BbIpakaThb (POpMYJIaMH 3aBUCUMOCTH MEXKTY
pa3sTUYHBIMA BEJIWYMHAMH, WCCIICIOBATh TOJyYCHHbIE (QYHKIUHA, CTPOUTH HX
rpaduku. Matepuan 3TON cofepKaTeNbHON JIMHUM HalleJIeH Ha Pa3BUTHE YMEHUN
M HaBBIKOB, IIO3BOJISIOIIMX BbIpaXkKaTh 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznuuHoi ¢dopme: aHaATUTHYECKOU, Tpaduueckoi U cioBecHo. Ero msyuenue
CIIOCOOCTBYET PAa3BUTHIO  AJITOPUTMUYECKOTO  MBIIUICHHUS, CHOCOOHOCTH K
0000IIIEHNI0 1 KOHKPETU3AIIUN, UCTIOJIb30BAHUIO aHAJIOTHHA.

ConepxarenbHasg nuHUsl «Hadaa mMaTreMaTM4ecKOro aHajau3a» MO03BOJISET
CYIIECTBEHHO PACIIMPUTHh KPYTr KaK MaTeMaTHYECKHX, TaK U MPUKIAAHBIX 3ajad,
JIOCTYMHBIX OOYYarOIIMMCS, TaK KaK y HHUX IMOSBISIETCS BO3MOXHOCTh CTPOUTH
rpaduky  CIOXHBIX (YHKIMA, OMpEeAeNiaTh WX HAuOOIbIINE W HAWMEHBIINE
3HAUEHWS, BBIYUCISATH TUIOMAnn (Guryp m oObEMBI TEl, HaXOAUTh CKOPOCTH U
YCKOpeHHUsI TporeccoB. JlaHHasi coaep:kaTenbHas JHHUS OTKPHIBAET HOBBIC
BO3MOXHOCTH TIOCTPOEHUS MATEMAaTHYECKUX MOJEIIEH pealbHbIX CUTYalHi,
MO3BOJIIET HAXOJWTh HAWIydYlllee pelieHne B TMPUKIAAHBIX, B TOM YHCIIEC
COLMAIBHO-YKOHOMHYECKUX, 3aJ]a4aXx. 3HAKOMCTBO C OCHOBaMH MaTEMAaTHYECKOTO
aHanM3a CIOCOOCTBYET pa3BUTHIO aOCTPAaKTHOTO, (OPMATBLHO-JIOTHUYECKOTO U
KPEaTUBHOTO MBIIIUICHHS, (POPMUPOBAHUIO YMEHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MAaTeMaTHKH B HayKe, TEXHUKE M HCKyccTBe. OOydaroniuecs y3HaKT O



BBIJIAIONINXCSI PE3yJIbTaTaX, TMOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEMaTUKH Kak
HAyKH, ¥ 00 UX aBTOpax.

CopeprkaTenbHO-MeTOAUYECKas JTUHUS «MHOXeCTBa M JIOTMKa» BKIIIOYAET B
ceOsl SJIEMEHThl TCOPUU MHOXKECTB M MaTeMaTHYECKOW JIOTMKHU. TeopeTHKO-
MHOKECTBEHHBIC MPEJICTABICHUS TPOHU3BIBAIOT BECh KyPC MIKOIHLHOW MaTEMATHKN
U TIpesiaraloT HauOoJiee YHUBEPCAIBHBIA SI3bIK, OOBEIUHSIONMIUA BCE DPA3eIibl
MaTeMaTUKH © ©€ TPWIOKEHUH, OHU CBS3BIBAIOT pPa3HbIE MaTEeMaTHYECKUE
JTUCHUIUIMHBL W WX TMPWIOKEHUs B eauHoe 1enoe. [losTomy BakHO nath
BO3MOXXHOCTh OO0yYaromeMycss MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3BIK
COBPEMECHHOW MaTEMaTUKH W HCIIOJIh30BATh €T0 JIJISl BBIPAKCHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJIeAyeT MpPHU3HATh
CBOMCTBEHHYIO €l CTpOTrOoCTh OOOCHOBaHUW | CIEJAOBaHHUE OMpPEACIEHHBIM
npaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JE€MEHTaMHU
MaTEMaTUYECKONH JIOTUKM CIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBIIIJICHUS
00yJaroIIMXCs, TTO3BOJISIET UM CTPOUTH CBOW PACCYKIICHUS HAa OCHOBE JIOTHYCCKUX
npaBui, GOPMUPYET HABBIKH KPUTHUYECKOTO MBIIIICHUSI.

B yueObHOoM Kkypce «Anrebpa W Havajla MaTEMaTUYECKOrO aHaJIu3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMaTHYECKOTO MOJICITUPOBAHMS, KOTOPBIC MPU3BAHBI
CIIOCOOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOEHUS MOJENEH peanbHbIX
CUTYyaIllMi{, WCCIAEAOBAHMS D3THX MOJENEH C TIOMOIIBIO ammapara anreOpbl U
MaTEMaTUYECKOTO aHalu3a, WHTEPIpPETAy TOJyYCHHBIX pe3yJabTaToB. Takue
3aJlaHuA BIUIETEHBI B KAXK/IbII U3 Pa3/eioB MPOTPaMMBbl, TOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca HIMPOKO HCIOJBb3YeTCs I pelieHus] MpUKIaAHbIX 3anad. [lpu
pPEIICHUM  pPEAbHBIX  MPAKTHYECKUX  3amad  oOydYaroliuecss  pa3BHBAIOT
HAOJIFOMATeTbHOCTh, YMEHHE HaxXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJIB30BaTh  AHAJIOTHIO, 0000ImaTh M  KOHKPETHU3UPOBATH  IPOOIIEeMY.
HestenbHOCTh 1O (OPMUPOBAHMIO HABBIKOB PEIICHMS MPUKIAIHBIX 3a7a4
OpraHU3yeTCs B IIPOIIECCEe U3YUEHHUS BCEX TeM y4eOHOTO Kypca «Anredpa 1 Hadasa
MaTEMaTUYECKOTO aHATTN3ay.

Ha wu3ydenune yueOHOro Kypca «AnreOpa ¥ Hadajga MaTeMaTHYE€CKOTO
aHanuza» otBoAuTcs 272 4vaca: B 10 ximacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEZENIO).



COAEPKXAHME OBYUYEHUSA
10 KJTACC

Yucaa v BIYMCICHUSA

Panronanpubie uyncia. OOBIKHOBEHHBIE U JECATUYHBIC JIPOOU, MPOIICHTHI,
OeckoHeuHble Mepuoanyeckue Apodu. I[lpumenenue npoOell U MPOUEHTOB IS
peleHns NPUKIaAHbIX 3a1a9 U3 PA3JIMYHBIX OTpPacied 3HAHUM U PEANIbHOM KU3HH.

JelictButenpHble  yucia. PanuoHanbHblE W MPpAlUMOHAIBHBIE YHCIIA.
Apudmernueckue  omepalM ¢ JICUCTBUTENbHBIMU  4YuclaMd.  Moayib
JEWCTBUTEIBHOTO YKciia U ero cBoiicTBa. [IpubnvkéHHbIC BBIUUCIICHUS, TTPABUIIA
OKpYTIJICHUS, MPUKHUIKA U OLICHKA PE3YJIbTATa BHIYMCICHUMN.

Crenenb ¢ 1enbiM nokazatenemM. buHom Hbiotona. Hcnonb3oBaHue
MOAXOASIIEH (OPMBI 3aMUCH ACHUCTBUTEIBHBIX YUCEN IS PEIICHUS TPAKTUYECKUX
3a7a4 U IPEACTABIICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENEHU U €r0 CBOMCTBA.

CreneHp € pauuMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIILHBIM ITOKA3aTEIIEM.

Jlorapudm uymcma. CpoiictBa jorapudma. JleciTudHBIE U HATypabHbBIE
Jorapu@meI.

Cunyc, KOCHMHYC, TAHI€HC, KOTAHI€HC YHMCJIOBOIO apryMeHTa. ApPKCHUHYC,
APKKOCHUHYC M apKTAHT€HC YUCIIOBOTO apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxmecTBa W TOXIECTBEHHbIE TMpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHeHHUs. PaBHOCWIbHBIE YpaBHEHHUS U ypaBHEHHUs-CIeACTBUsA. HepaBeHCTBO,
pEIICHNE HEPABEHCTRBA.

OCHOBHBIE METO/IbI PEIICHUS HENbIX U APOOHO-PANIMOHAIBHBIX YPABHEHUN U
HEpPABEHCTB. MHOroWjieHbl OT OJIHOW MEepEeMEHHOW. JlenmeHne MHOroudjeHa Ha
MHOIO4JIE€H ¢ ocratkoM. Teopema be3dy. MHorouwinensl ¢  LEIbIMU
koapurnmentamu. Teopema Buera.

[IpeobpazoBaHus YKCIOBBIX BBIPAKEHUM, COACPIKAIINX CTETICHU U KOPHHU.

HNppaunonanbHbie YpaBHEHUS. OcHOBHBIE METO/IbI pelIeHus
VPPALHOHAIBHBIX YPABHCHUM.

[TokazarenbHble ypaBHEHHUS. OCHOBHBIE METOJbl PEIICHUS MOKa3aTEIbHbBIX

YPaBHCHUU.

[IpeobpazoBaHue BRIPAKEHU, COIEPKAITUX JIOTapU(PMBI.

Jlorapudmuueckne YPaBHEHHUS. OcHOBHbIE METO/IbI pelLIeHus
JorapuMUYECKUX YPaBHEHHI.

OcHOBHbIE TPUTOHOMETPHUUECKHE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellleHne TPUroHoOMETpUYECKUX YPABHEHU M.



Pemienne cucteM JIMHENHBIX ypaBHEHHMM. MaTpuna CHCTEMBI JMHEWHBIX
ypaBHeHMl. OnpenenuTenb MaTpuilbl 2X2, €ro reoMEeTPUYECKUH CMBICI H
CBOMCTBA, BBIYMCIICHUE €r0 3HAUYCHUS, IPUMEHECHHUE ONMPEACIUTENS ISl PEIICHUS
CUCTEMbI JIMHEMHBIX ypaBHEHUU. PellleHue NpUKIAIHBIX 3a1ad C IIOMOILBIO
CUCTEMBl JIMHEWHBIX ypaBHEHMHM. lccnenoBaHne TNOCTPOCHHOW MOJENU €
MIOMOILBIO MaTPHUIL U ONPEJIETUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENIEN PealbHOM CHUTyalMHd C IOMOIIbIO
YPAaBHEHUW U HEPABEHCTB. lIpuMeHEHHE ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a7ad M 3a/Jady M3 pa3IuyHbIX O0JIacTel HayKu M peasibHOM
KU3ZHU.

DyHKIUU U TPAPUKH

OyHkius, crnocodbl 3amanus (QyHkiuu. B3anMHO o00patHbie (QYHKIUU.
Komnosunust ¢ynknuit. I'padux  dyHkimu. DnemeHTapHbIE MpeoOpa3oBaHUs
rpapukoB GyHKIMIMA.

ObnacTh ompeneneHuss 1 MHOXKECTBO 3HaueHU Qynkumu. Hymu QyHkmmm.
[TpomexxyTku 3HakomocTossHCTBA. UETHBIC M Heu€THbIe GyHKImu. [leproauyeckue
bynkuun. IIpoMexyTkun MOHOTOHHOCTHM (PYHKIMU. MaKCUMyMbl U MUHHUMYMBI
dbyukiuu. Haubonbiee u HauMeHbIIee 3HaUeHUS (DYHKIIUU Ha POMEKYTKE.

Jluneiinasi, kBajpaThyHasi W ApOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAHHUE U MTOCTPOEHUE UX IpaUKOB.

CrenenHast GpyHKIHS C HATypaldbHBIM M LENbIM MoKa3zarenaeM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTEMEeHM Kak (GYyHKIUU OOpaTHOU
CTEIEHU C HATYpaJIbHBIM [TOKA3aTEIIEM.

[lokazarenbHass u Jjorapupmuyeckass (yHKUHUHU, UX CBOMCTBA M TpaduKu.
Hcnonb3oBanue rpadgpukoB GyHKIMNA 1S peLIEHUs] ypABHEHU.

TpuroHomerpuyeckass OKPYKHOCTb, OIPEAEIEHUE TPUTOHOMETPUUYECKUX
(GyHKIMI YUCIOBOTO apryMeHTa.

OyHKIMOHAIbHBIE 3aBUCMMOCTH B peaJbHBIX MpOIEccaX U SBICHUSX.
['pacduixy peasbHBIX 3aBUCUMOCTEN.

Hauana MaTeMaTH4ecKOro aHajain3a

ITocnemoBaTelIbHOCTH, CIIOCOOBI 3aJaHUS ITOCiIeaoBaTelbHOCTEH. Metox
MaTeMaTU4eCKOn WHYKIIHH. MOHOTOHHBIE u OTrpaHUYECHHbIE
MOCJEA0BATENBHOCTU. VICTOpHUST BO3ZHMKHOBEHUSI MAaT€MaTHYECKOrO0 aHalIM3a Kak
aHann3a OECKOHEYHO MaJlbIX.

Apudmernueckas ¥ TeoMeTpruUecKas mporpeccuu. beckoneuHo yObiBaroas
reomeTpuyeckas nporpeccus. Cymma 0€CKOHEUYHO yOBIBAIOIIEH MeOMETPUUECKON
nporpeccuu. JIMHEMHbIA U SKCIIOHEHIMAIbHBIN pocT. Hucno €. PopMyJia CI0KHBIX
MpoLEeHTOB. VcHoMb30BaHWE NPOTPECCHMU I PELICHHWS PEajbHbIX 3a/ad
IIPUKJIATHOTO XapaKTepa.



HemnpepriBHbIE (GYHKIIMM W WX CBOWCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpadukoB Qynkiui. CBoiicTBa (GyHKIMNA HENPEpPHIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JUIsl pELICHHS HEpaBeHCTB. l[IprMeHEeHne CBOWCTB HENMPEPBIBHBIX
GyHKUMIA 151 peleHus 3a1ay.

[TepBas u BTOpast mponsBoaHbIe QyHKIMU. OnpeaeneHrne, reOMETPUIECKIN 1
(bu3HYeCcKuil CMBICT TPOU3BOIHON. Y paBHEHHUE KacaTeIbHOU K TpaduKy (QyHKIIUU.

[IpousBognubie  dnemeHTapHbIX  QyHKIMA.  [IpousBomHass  CyMMbl,
MPOU3BEJCHUS, YACTHOTO U KOMITO3UIIMK (PYHKITUH.

MHo:xecTBa M JIOTMKA

MHOxk€eCTBO, oOmepaluyd HajJ MHOXKECTBAMU M HUX CBOMCTBa. JlmarpaMmsl
Oiinepa—Benna. [IpuMeHeHHEe TEOPETHUKO-MHOXKECTBEHHOTO —ammapara s
OMHUCAHUs PEAJTbHBIX IMPOLECCOB U SBICHUHN, MPU PEUIEHUWU 3a[ad U3 JPYrux
y4eOHBIX MMPEAMETOB.

OmnpeneneHue, TeopemMa, CBOMCTBO MaTEMaTHUYE€CKOTO OOBEKTa, CIEJCTBUE,
JI0KA3aTeNbCTBO, PABHOCUJIBHBIE YPABHECHMUSI.

11 KJIACC

Yucaa v BIYMCICHUSA

Harypanbhbie u nenble yncna. [I[puMeHeHrne Npu3HAKOB JIETMMOCTH LEJbIX
yuces, HauOonbmuik oOumi nenutens (ganee — HOJl) u HamMmeHblee oOlee
kpatHoe (nanee — HOK), octaTkoB 1o moay:to, anropurma EBkinaa g pemeHus
3aJ1a4 B IIEJIBIX YHCTIaX.

KommnekcHble ymcna. AnreOpanyeckas W TpUTOHOMETpHUYEcKas (QOpMbI
3alMCH KOMIUIEKCHOTO uHciia. ApupMETUYECKHE Omeparuyd ¢ KOMIUIEKCHBIMU
yuciamMi. M300pakeHre KOMIUIEKCHBIX YHCEI Ha KOOPAMHATHOM IUIOCKOCTH.
®opmyna MyaBpa. KopHu n-o cTeneHn M3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMILJIEKCHBIX YHCEN JJIs PEIICHHs] (PU3HMUECKUX U TEOMETPUUYECKUX 3a]1aY.

YpaBHeHUs U HEPABEHCTBA

Cucrema ¥ COBOKYNHOCTb YpPaBHEHHW M HEPABEHCTB. PaBHOCWUIIbHbBIC
CUCTEMBI U CUCTEMBbI-CJIe/ICTBUSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO0p  KOpHEH  TPUTOHOMETPHUYECKMX  YPAaBHEHHM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPYKHOCTHU. PenieHne TpuroHoMEeTpuYECKUX HEPABEHCTB.

OCHOBHBIE METOJbl pELIEHUS TIOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PELICHHS] CUCTEM M COBOKYIHOCTEH paluOHAIbHBIX,
UPpalMOHATBHBIX, TOKA3aTEIBHBIX U JOTaPU(PMUYECKUX YPABHEHHM.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IapaMETPaMHU.



[IpumeHeHne  ypaBHEHMH, CUCTEM UM  HEPABEHCTB K  PELICHUIO
MaTEeMaTUYeCKUX 3a7ad M 3a/Jad M3 Pa3IMYHBIX 00JacTel HAyKW W pealbHOU
KU3HHU, THTEPIPETAUS TOJTYyUYECHHBIX PE3YIbTATOB.

DYyHKIUY U TPaPUKH

I'paduk xommosunuu Qyskumii. ['eomerpuueckue o0pas3bl ypaBHEHUN U
HEPABEHCTB HA KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuueckne QPyHKITUU, IX CBOWCTBA U TPAPUKH.

['paduueckne meTonpl pelieHHus ypaBHEHHM M HepaBeHCTB. ['paduueckue
METOJbI PELICHHUS 3a]1a4d C TapaMeTPaMH.

Hcnonw3oBanue rpadukoB QGyHKIUN Uil KCCIEIOBAHHUS MPOIECCOB MU
3aBHCUMOCTEH, KOTOpbhIE€ BO3HUKAIOT MPH PEIICHWU 3a7ad U3 APYTUX Y4eOHBIX
MPEIMETOB U PEAIbHOM KU3HMU.

Hauana MaTeMaTH4ecKOro aHajaimn3a

[IpumeHeHue nMpou3BOAHON K MCCIEAOBAHMIO (DYHKIMI HA MOHOTOHHOCTbh U
skcTpeMyMmbl.  Haxokaenue  HauOONbIIEro WM HAaUMEHBIIErO0  3HAYEHUU
HENpPEepbIBHON (QYHKIIMN HAa OTPE3KeE.

[IpuMeHeHnEe NPOU3BOJHOM I HAXOXKACHUS HAWJIY4dllero pELICHUS B
NPUKIIAIHBIX 3a/1adax, Uil ONPENCIICHUS CKOPOCTH M YCKOPEHMS Ipouecca,
3a1aHHOTO (hOPMYJION UK TpaduKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TmepBo0oOpa3HbiX. I[lepBooOpaszHbie
aneMeHTapHbIX pyHkuuid. [IpaBuna Haxox1eHUs IepBOOOPa3HBIX.

WNurerpai. I'eomerpuueckuit CMBICH VHTErpania. Brruucnenue
onpenenéHHoro uHTerpana o gopmyne Hetotona-JIeibuua.

[IpumeHneHue wHTErpana s HAXOXKICHUS IUIOUIAAeH IJIOCKUX (QUryp H
00BEMOB T€OMETPUUECKUX TEJL.

[Tpumepsr pemenuit auddepeHmaibHbIX ypaBHEHUH. MaTtemaTtudeckoe
MOJICIMPOBAHUE PEANbHBIX IMPOILECCOB C TOMOIIBI  AuddepeHIInaIbHbIX
YPaBHEHHUM.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHNYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHB) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHUMA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUH 00YUYaIOMIEerocsi KaKk aKTUBHOTO H
OTBETCTBEHHOTO  WIEHAa  POCCUHCKOro  OOIIeCTBa,  MpEACTaBICHUE O
MaTeMaTUYECKUX OCHOBax (DYHKIIMOHUPOBAHUS Pa3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoILeAYp TPaKIaHCKOro oOIecTBa (BBIOOpPHI, OMPOCHI W JIPYroe), yMeHHue
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHU B COOTBETCTBHM C HUX
GyHKIUSIMHU ¥ HA3HAYCHUEM;

2) IaTPUOTHYECKOT0 BOCIIUTAHUSA:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPa)KTAHCKON HUJEHTUYHOCTU, YBKECHHS K
MPOILJIOMY U HACTOSIIIEMY POCCUHCKOM MaTEeMaTHUKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTHKECHUAM POCCHICKUX MAaTEMATUKOB U POCCUMCKOW MAaTEMaTHYECKOW IIKOJIBI,
WCIIOJIb30BAaHUE ATUX JOCTIDKCHHH B JAPYTMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHME JYXOBHBIX LEHHOCTEH POCCUICKOro Hapoaa, cpOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TMOBEJICHHS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUW HAyKH M JIEATEIIbHOCTbIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUE K MHpPY, BKJIIOYAsl SCTETUKY MAaTeMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1ay, PELICHUH, pacCyXICHUI, BOCIIPUUMUYUBOCTh
K MaTEMaTUYECKUM acleKTaM pa3IMuyHbIX BUJIOB UCKYCCTBA;

5) pu3nyecKoro BOCIMTAHUA:

chOpMUPOBAHHOCTh YMEHHUS MPUMEHSATh MaTEMAaTHYECKHWE 3HAHHUS B
MHTEpecax 3JI0pOBOTO U 0€30MacHOTO 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3J0pPOBbIO (3I0pPOBOE MHUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHITUH U
OTJIbIXa, peryispHas ¢u3nueckass aKTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUSAX CIIOPTUBHO-030POBUTENBHOMN AEATEIBHOCTBIO;

6) Tpy10BOr0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYyIy, OCO3HaHUE IIEHHOCTH TPYAOTIOOWs, HHTEpEC K
paznuyHbiM  chepaMm  TPOPECCHOHATBLHON  JCSATENBHOCTH, CBA3aHHBIM  C
MaTEeMaTUKOW M €€ MPUWIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynmymeit mpodeccurn W peanu3oBBIBaTh COOCTBEHHBIC JKM3HCHHBIC ILJIAHBI,



TOTOBHOCTh M CIHOCOOHOCTh K  MAaTeMaTHYeCKOMY  OOpa3oBaHUIO U
caM0o0Opa30BaHUI0 HAa TPOTSHKEHWHW BCEH JKU3HHM, TOTOBHOCTh K AKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUUECKUX 3a/la4 MaTeMaTHYECKON HaIPaBJICHHOCTH;

7) 3K0JIOTUYeCKOT0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTh  JKOJIOTMYECKONW  KYJIbTYpbl, TOHUMAHUE BIIUSHUS
COIMAJIBHO-DPKOHOMHMYECKHUX IPOIIECCOB Ha COCTOSIHUE MPUPOIHON M COLMATbHOM
Cpeapl, 0OCO3HaHUE II100aIbHOT0 XapaKTepa KOJIOTHYSCKUX Po0IeM, OpUCHTAIUS
Ha TIPUMCHEHHE MaTEeMAaTHYECKUX 3HAHUN IS penieHdus 3agad B 00JacTu
OKpY’)Karolel cpenbl, IJIAHUPOBAHUE IIOCTYNIKOB W OIICHKM HUX BO3MOXXHBIX
MOCJEACTBUMN JIJISl OKPYKAIOIIEH Cpeibl;

8) neHHOCTH HAYYHOI'O NNO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUsI HAyKW U OOIICCTBEHHOM  MPAKTUKH, TOHUMAaHHE
MaTeMaTUYECKOW HayKd Kak c]epbl uUenoBEYeCKOW JesATebHOCTHU, ITArloB €&
pa3BUTUA M 3HAYUMOCTH JUIsl Pa3BUTUSL LMBUIM3AIUU, OBJAJEHUE SI3BIKOM
MaTeMaTUKH W MaTeMaTU4YeCKOM KyJIbTypOH Kak CpEJICTBOM IIO3HAHUS MHPA,
TOTOBHOCTh OCYIICCTBIIATh MPOCKTHYI0 M HCCIEI0BATEIbCKYIO JEATEIbHOCTD
WHJIMBUAYAJILHO U B TPYMIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YYeOHbIe 1eHCTBUS

ba3oBble jornueckue aAecTBUs:

BBISIBIISITh U XAaPAKTEPU30BaTh CYILECTBEHHBIE MPU3HAKM MATEMaTUYECKHUX
OOBEKTOB, TOHSTHI, OTHOWIEHUH MEXAYy MOHATUIMH, (HOPMYIHUPOBATH
OmpeieNICHUs] TIOHITUH, YCTaHABIUBATh CYIECTBEHHBIN MPU3HAK KiaccU(pUKaIUH,
OCHOBaHUS [ 000OIIEHUS U CPABHEHHUSI, KpUTEPUU TTPOBOAMMOTO aHAIIN3A;

BOCIIpUHUMATh,  (GOPMYJIMPOBaTH U  MPEOOPa3OBLIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, AMHUYHBIC, YACTHBIE M OOIIHNE, YCIOBHBIC;

BBISIBJISITh MATEMATHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MPOTUBOPEUUS
B (¢akTax, JaHHBIX, HAOIIOJACHUSAX U YTBEPKICHHSIX, MpeajiaraTb KPUTEPUU IS
BBISIBJICHUS 3AKOHOMEPHOCTEN U ITPOTUBOPEUHIL;

JIeJIaTh BBIBOABI C WCHOJIb30BAHWEM 3aKOHOB JIOTHKH, AEAYKTHUBHBIX U
WHIYKTHUBHBIX YMO3aKIOUECHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSATENIBHO JOKA3aTENbCTBA MATEMATHUYECKUX YTBEPKICHUM
(IpsiMbIE ¥ OT MPOTUBHOTO), BHICTpAUBAaTh apryMEHTAIIUIO, IPUBOJIUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelieHus y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  pEIEHHUsA, BbIOMpaTh HauOoyiee MOAXOAAIMK ¢ y4€TOM
CaMOCTOSITEJIbHO BBIJICIIEHHBIX KPUTEPUEB).



ba3oBble ucciieqoBare/IbCKue 1eHCTBHUA:

HCII0JIb30BaTh BOIPOCHI KaK MCCIEI0BATEILCKUM HHCTPYMEHT ITO3HAHUS,
dbopMyIHpoBaTh  BOMPOCHl,  (DUKCHUPYIOIIUE  MPOTUBOpEUYHEe,  IpolJeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APryMEHTHUPOBATH
CBOIO ITO3HIINIO0, MHCHHE;

MPOBOJIUTh CAMOCTOSITEJIbHO CIUIAHUPOBAHHBIA DKCIIEPUMEHT, UCCIIeI0BaHUE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro 00bEKTa, SBICHUS, TIPOIecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXKTy 00BEeKTaMH, SBJICHUSMH, ITPOIECCAMM;

CaMOCTOSITeILHO (HOPMYIMpPOBATh OOOOIIEHUS W BBIBOJABI IO Pe3yjIbTaTaMm
MPOBEJEHHOTO  HAOJIONCHUS, HCCIIEJOBaHUs, OICHUBATh  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHMIA;

MIPOrHO3UPOBATh BO3MOXXHOE pPa3BUTHE IIPOIECCa, a TaKXKE€ BBbIJBUTATH
MPEJINOI0KEHNS O €r0 PA3BUTHUU B HOBBIX YCJIOBUSX.

Pa6ora ¢ unpopmanmeii:

BBISIBIIATH ACHUIIMTH WHPOpPMAIIUA, JAHHBIX, HEOOXOIUMBIX JJIsI OTBETa Ha
BOIIPOC U JIJISI PEIICHUS 3a]1a4H;

BBIOMpaTh WH(POPMAIIMIO U3 UCTOYHUKOB PA3JIMUHBIX THUIIOB, aHAJM3UPOBATh,
CUCTEMATU3UPOBATh W HMHTEPHPETUPOBATh HHGOPMAIMIO PA3JIMUHBIX BHUAOB U
dbopm mpeacTaBIeHNUS,

CTPYKTYpUpOBaTh MH(OpMAINIO, MPEACTABISITh €€ B pa3luyHbIX (dopmax,
WUTFOCTPUPOBATh IpadUISCKH;

OILICHUBATH HaJEKHOCTD nHpopMau I10 CaMOCTOSITSIIFHO
c(hOpMyJIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHuUKaTHBHBIE YHHBEpPCAJIbHbIC YYeOHbIe 1eHCTBUSA

O0menne:

BOCIPUHUMATh U (hOPMYIHPOBATH CYKIACHHS B COOTBETCTBUU C YCIOBUSMU U
HeasiMU OOLIEHUs, SICHO, TOYHO, T'PAaMOTHO BbIpaXaThb CBOIO TOYKY 3pEHUS B
YCTHBIX M IHCBbMEHHBIX TEKCTaX, /1aBaTh IOSCHEHUS MO XOAYy PELICHUS 3alayH,
KOMMEHTHPOBATH I10Jy4EHHBIN pPE3yJIbTaT;

B X0/€ 0OCYyXJIeHUs 3aJaBaTb BOIPOCHI MO CYIIECTBY 0OCYXIaeMOMl TEMBI,
npoOieMbl, pelaeMol 3a7auyd, BBICKA3bIBATh WJEH, HAIICJIEHHbIE Ha IIOHMCK
pEelIEHNsl, COIOCTABIIATh CBOM CYXACHUS C CYXICHUAMH APYIHX YYaCTHHKOB
nuanora, oOHapy»KMBaTh pa3iMuue U CXOJCTBO IMO3ULIMN, B KOPPEKTHOH (opme
(OpMyIUpPOBATH PA3HOIIIACHS, CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTaThl PEUICHUS 3a1adyi, dKCIIEPUMEHTA, UCCIEI0BaHNUS,
IPOEKTa, CaMOCTOSTENBHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaad
MPE3EHTALMU U OCOOEHHOCTEHN ayIUTOPHUH.

PeryasiTuBHbIE YHHBeEpCcaJbHbIE YueOHbIE 1eliCTBUSA



Camoopranu3amnus:

COCTAaBIIATH IIJIaH, aJITOPUTM PEIIECHUS 3aJ1ayH, BRIOUPATh CIIOCOO PEIICHUS C
y4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PELICHUH C Y4ETOM HOBOW MH(OpMaLUu.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBINA HHTEJJIEKT:

BIAJCTh HABBIKAMHM  TO3HABATENHbHON  pediieKCUuM KaK  OCO3HAHUS
COBEPIIAEMBIX JEUCTBUN M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB, BIAAECTh
croco0amMu CcamMONPOBEPKHU, CAMOKOHTPOJS Mpollecca M pe3yibTaTa perieHUs
MaTeMaTU4YeCKOM 3a1a4H;

MPEIBUAETh TPYJIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh MPU PEIICHUH 33/1a4H,
BHOCHUTbH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JAHHBIX,
HAWJICHHBIX OMIUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa LEIN U YCIOBUSAM, OOBIACHITH MPUUHHBI
JIOCTUKEHUS WIM HEJOCTUNKEHUS PE3yJIbTaTOB JEATCIIbHOCTH, HAXOAUTh OIIHOKY,
JIaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAS 1eITEJILHOCTD:

MIOHMMATh U HMCHOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW M MHAWBUIYAIbHOU
paboThl TMpU peHIeHUH Y4YeOHBIX 3a7ady, MPUHUMATH I1IeJIb COBMECTHOMU
NEeSATENbHOCTH, TJIAHUPOBATh OPraHHU3aALMI0 COBMECTHOW pabOThI, pacrpeaeisiTh
BUJIbI pabOT, JOroBapuBaThCS, OOCYX JaTh TMPOLECC M Ppe3yJbTar padoOThI,
00001aTe MHEHUSI HECKOJIBKHX JIIOJICH;

y4acTBOBaTh B TPyNMoBbIX ¢opmax paboTel (0OCyxkaeHHs, OOMEH MHEHUH,
«MO3TOBbIE€ IITYpMbD» M HWHBIE), BBIIOJHATH CBOIO 4YacTh paboOThl |
KOOPJIMHUPOBATh CBOW JACHUCTBUS C JPYTMMH 4YJC€HAMU KOMAaH[Ibl, OIICHHUBATH
KaueCTBO CBOEr0 BKJIaja B OOIIMI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUA.

HNPEAMETHBIE PE3YJIBTATBI

K xoniy ob0yuenuss B 10 kjacce oOydYarouiuiics MOJYYUT CIIETYIONIUE
MIPEIMETHBIC PE3YJIBTaThl 10 OTACIBHBIM TeMaM paboyeil mporpaMMmbl y4eOHOTO
Kypca «Anrebpa v Hayalia MaTeMaTHYECKOTO aHATTU3ay:

Yuciia ¥ BbIYUCTICHHS:

CBOOOJTHO OIEPUPOBATH TMOHATHSIMU: PAIIMOHAIBHOE YHCIIO, OECKOHEUHas
nepuoauyeckas JapoOb, TMPOLEHTHI, HPPALMOHATBLHOE YHUCIO, MHOXECTBA
paIMOHAIBHBIX U JIEHCTBUTEIBHBIX YUCEN, MOAYJb ACHCTBUTEIHLHOTO YHCTIA;

MPUMEHATh JIpOOM ¥ TPOLEHTHI JUISl DPEIMICHUS NPHUKIAJHBIX 33a1ad U3
Pa3JIMYHBIX OTPACIIEN 3HAHUW U pEaIbHOU KU3HU;

MPUMEHSTH NPUOIMKEHHBIE BBIUMCIICHUS, IPABUJIA OKPYTIICHUS, IPUKUIKY U
OILICHKY pe3yJibTaTa BhIUMCICHUMN;



CBOOOJIHO OMEpUPOBATh MOHATHEM: CTENEHb C LEJIbIM IOKa3aTeleM,
UCIOJIB30BaTh MOAXOIALIYI0 (POPMY 3aMUCH IEHCTBUTEIIbHBIX YMCEIN JJISl PEeIICHUs
IIPAKTUYECKUX 3a]a4 U NIPEICTaBICHUS JAHHBIX;

CBOOOJTHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUN KOPEHb HaTypaibHOU
CTEIICHH;

cBOOO/IHO ONEPUPOBATH MOHATUEM: CTEIIEHD C PALIMOHAIBHBIM ITOKa3aTelNeM;

CBOOOJHO ONEpPUpPOBATh MOHATHUSAMU: JIOTapudM UHCIa, JECATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEpPUPOBATH MOHATUSMHU: CHUHYC, KOCUHYC, TAHT€HC, KOTaHIE€HC
YUCJIOBOT'0 apTyMEHTAa;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCHHYC W apKTAHTE€HC YHCIIOBOIO
apryMeHTa.

YpaBHeHUS U HEPABECHCTBA:

CBOOOJHO OIEpUPOBATh MOHSTHSAMHU: TOXKJIECTBO, YPABHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATh pPAa3IMYHBIE METOJbl PEIICHUs pPALMOHAIBHBIX U JpPOOHO-
pAalMOHAIBHBIX ypPAaBHEHUH, NPUMEHATbH METOJ HWHTEPBAJIOB JUIA PpELICHUA
HEPABEHCTB;

CBOOOJIHO ONEPUPOBATh MOHATHUSAMHU: MHOIOWIEH OT OJHOM INEepEeMEHHOM,
MHOTOWIEH C ILenbIMA Ko3(UIMeHTaMi, KOPHH MHOTOWIEHa, MIPUMEHSTh
JIEJIEHNE MHOTO4YIEHA HA MHOTOWIEH C OCTAaTKOM, TeopemMy besy u teopemy Buera
JUIS PELIeHUs 3a/1a4;

CBOOO/IHO ONEpPUPOBATH TOHATUSMHU: CHCTEMa JIMHEHHBIX YpPaBHEHMH,
MaTpula, OMNPEACIIUTENb MATPULBI 2 X 2 W €ro TIE€OMETPUYECKHU CMBICII,
WCIIOJIB30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUIsl BBIYHUCICHHUS €r0 3HA4eHUS,
IIPUMEHATh ONPEACIIUTENIN Ul PELIEHUs CUCTEMbl JIMHEHWHBIX YpPaBHEHUH,
MOJIEJINPOBAaTh PEAJIbHbIE CUTyallUH C IIOMOLIBIO CHCTEMBI JINHEWHBIX YPABHEHUH,
UCCIIEI0OBATh IMOCTPOEHHBIE MOJEIHM C IOMOIIBIO MaTpPULl W ONPENEIIUTEIEH,
WHTEPIIPETUPOBATH IOJYYEHHBIN pPE3yJIbTAaT;

WCIIOJIb30BaTh CBOWMCTBA JIEUCTBMM C KOPHSIMH [UIsi TMPeoOpa3oBaHUs
BBIPAKEHN;

BBITNOJIHATH MpeoOpa30BaHMsl YUCIOBBIX BBIPAXKEHUMN, COJIEPIKAINX CTEIICHH C
palMOHAIBHBIM [T0KA3aTENIEM;

UCI0JIb30BaTh CBOICTBa aorapupMoB LISt npeoOpa3oBaHus
J0rapu(pMUYECKHUX BBIPAKEHUN;

CcBOOOJIHO OMNEpUPOBATh MOHATUSMU: HppalOHAIbHbIE, MOKa3aTelbHbIE U
Jorapu(MUYECKHE YPAaBHEHUS, HAXOAUTh UX PELICHUs C IIOMOIBIO PABHOCHIIBHBIX
MIEPEXO0JIOB WIIA OCYIIECTBIISAA IPOBEPKY KOPHEM;



MPUMEHSTH OCHOBHBIE TPUTOHOMETpUUECKHE (HOPMYJIIBI TSl MpeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBHIPAKCHHI;

CBOOOJHO ONEPUPOBATH TMOHSATHUEM: TPUTOHOMETPUUECKOE YypaBHEHHUE,
NPUMEHAT,  HEoOXoaumble  (HOPMYJIBI  JIJIi  PEIMICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPHUUECKUX YPABHEHUM;

MOJICIUPOBAaTh peajbHBIE CHUTyallMd Ha $3bIKE anreOpbl, COCTABIISTH
BBIDOKCHUSI, YypaBHEHHS, HEPaBEHCTBA IO YCJIOBHIO 3aJadd, WCCIICI0BATh
MOCTPOEHHBIE MOJIEJIH C UCIIOIH30BAHMEM alllapaTa ajlreopshl.

DyHKUUHA U TPpaPuKu:

CBOOOJHO OINEpPUPOBATH MOHATUAMU: (PYHKIUS, CIOCOOBI 3aaHusl (DYHKIIHH,
B3aMMHO OOpaTHble (YHKIUH, KOoMMo3uIus GyHKIuUA, Tpaduk QyHKIUH,
BBITIOJIHATD dJIEMEHTapHbIE TTpeoOpa3oBaHus rpaukoB PyHKITUI;

CBOOOJTHO OIEPUPOBATH MOHATUSIMHU: OOJACTH OMPENEICHUS U MHOMKECTBO
3HaUYeHUN (QYHKIWH, HYJIM QYHKIIUH, TIPOMEKYTKH 3HAKOTIOCTOSHCTBA;

CBOOOHO OIEpUpPOBaTh TMOHSATHUSMH: UETHBIE W HEUYETHBIE (DYHKINH,
nepuonyeckue (PyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAKCUMYMbI U
MUHUMYMBI (DYHKIMHM, HauOOJblICe W HaUMEHblIEe 3HauYeHHe (QYHKIMM Ha
IPOMEKYTKE;

CBOOOJTHO OTNEPUPOBATH MOHATUSIMU: CTENEHHass (QYHKIMSA C HATYpalbHBIM U
IeIbIM TIOKa3aresieM, rpaduk CTENeHHOW (YHKIMH C HAaTypPaJIbHBIM H IIEITBIM
nokasarenieM, rpaduk KOpHS N-Od CTEMeHH Kak (yHKIHH OOpaTHOW CTENEHHU C
HATypaJbHBIM MOKa3aTeJIeM;

ONEepUpOBaTh TOHATUSMU: JUHEHHAs, KBaJApaTU4yHas U JPOOHO-JIMHEHHAsS
(GyHKIIUH, BBITIOJHATH 3JIEMEHTAPHOE UCCIICI0OBAHKUE U IIOCTPOSCHUE UX TpadrKOB;

CBOOOJHO OMEPHPOBATH MOHATHUSMHU: TOKa3aTeNIbHAsI W JorapupMuyIecKas
GyHKIUHA, UX CBOWCTBA U TpauKH, MCIOIH30BaTh MX TPaQUKUA IS PEIICHUS
YPaBHECHUI;

CBOOOJHO ONEPHUPOBATh TOHATHSIMHU: TPUTOHOMETPUYECKAs OKPYKHOCTD,
OTIpEJICIICHIE TPUTOHOMETPUIECKUX (PYHKITUNA YUCIOBOTO apTyMEHTA;

UCIOJIb30BaTh rpaduku (GYHKIMA JJIS  HWCCIENOBAHUS TPOLIECCOB M
3aBUCUMOCTEH TIPU PENICHUH 3a/1a4d W3 APYTUX YUEeOHBIX MPEIMETOB W PEaTbHOMN
YKU3HH, BBIpXXaTh (OPMYyJIaMH 3aBUCUMOCTH MEXKy BEIMYNHAMU;

Havana maTeMaTH4ecKOro aHajm3a:

CBOOOJHO ONEPUPOBATh TOHATHAMU: apuPMETHUECKas M T'e€OMETpHUYeCKas
mporpeccusi, 06CKOHEYHO yOBIBAIOIasi TEOMETPUUECKas TPOTPECCHsl, TUHEHHBIN 1
AKCIIOHEHITUATBLHBIN POCT, (OpMyJia CIOKHBIX MPOIEHTOB, UMETh TPEICTABICHUE
O KOHCTAaHTE;

WCITIOJIB30BaTh IMPOTPECCUU IS PEIICHUs peadbHBIX 3aJad IMPUKIATHOTO
XapakTepa,



cBOOO/IHO ONEPUPOBATH MOHATUAMU: TTOCIIEI0BATENLHOCTD, CIIOCOOBI 3a/1aHNUs
IIOCJIEIOBATENIBHOCTEH, MOHOTOHHBIE M OIPAaHUYEHHBIE IOCIEAOBATEIBHOCTH,
MNOHMMATh OCHOBBI 3apOXKIEHUS MAaTeMaTHYECKOrO0 aHajiu3a KaK aHalu3a
OCCKOHEYHO MAJIbIX;

CBOOOIHO OMNEPHPOBATh TMOHSATUSMHU: HENPEPbIBHbIE (DYHKIHMHU, TOYKHU
paspsiBa rpaduka GyHKIUHA, aCUMIITOTHI Tpaduka QyHKINY;

CBOOOJIHO OMNEpHpPOBaTh MOHATHEM: (YHKIUS, HEMpEpbIBHAS Ha OTpPE3KE,
IPUMEHSATH CBOMCTBA HETIPEPHIBHBIX (DYHKIUH ISl peLICHUs 3a/1a4;

CBOOOJTHO OINEpPUPOBATH MOHATUSIMH: TIEpBasi W BTOpas IMPOU3BOJHBIC
(byHKUMH, KacaTelbHas K rpaduKy QpyHKIUY;

BBIYKCIIATh ITPOU3BOAHBIE CYMMBbI, IPOU3BEACHUS, YACTHOTO M KOMIIO3UIIMU
IBYX (YyHKIUH, 3HATh IPOU3BOIHBIE SJIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUUECKUI U (U3MYECKUN CMBICT MPOU3BOJHOMN IS
penieHus 3aaad.

MHoxecTBa H JIOTHKA:

CBOOOJIHO  ONEpUpPOBaTh  IMOHATUSMHU:  MHOXKECTBO, ONEpaluud  Hal
MHOECTBaMU;

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Juisl ONMCaHUs PEaJlbHbIX
MPOLIECCOB U SIBJICHUM, TPU PELICHUU 3a]1a4 U3 APYTUX YUeOHBIX MPEIMETOB;

CBOOOJHO ONEPUPOBATH IMOHATUAMU: OIPEICICHHE, TEOpEMa, ypaBHEHUE-
CJIEJICTBHE, CBOMICTBO MAaTEMaTUYECKOI0 OOBEKTA, T0KA3ATENbCTBO, PABHOCHIIBHBIE
YPAaBHEHUS U HEPABEHCTBA.

K xonmy oOyuyenuss B 11 kjacce oOydYarouuiics MOJYYUT CIIETYIOLIUE
IpEeIMETHbIE PE3yJbTAaThl IO OTACJIbHBIM T€MaM paboyeil mporpaMmbl y4eOHOTO
Kypca «AnreOpa U Hadyajla MaTEMaTUYECKOTO aHATN3ay:

Yucia 1 BbIYMCICHHSA:

CBOOOJHO OMEpUpOBaTh MOHATUSIMHU: HATypaJlbHOE M 1EJ0€ YHCIIO,
MHOKECTBA HATypaJbHbIX M LEJBIX YUCEN, MCIOJIb30BaTh NMPU3HAKU JEIUMOCTH
nensix yucen, HOJl n HOK HaTypasibHBIX "Mcen sl peleHus 3a1ad, IPUMEHATh
anroput™m EBKina;

CBOOOJHO ONEPUPOBATH IMOHATUEM OCTaTka MO MOJYJIIO, 3alUChIBATh
HaTypaJbHbIE YNCIIA B PA3JIMYHBIX IO3UI[MOHHBIX CUCTEMaX CUUCIICHMUS;

CBOOOJTHO OIEpUPOBATh MOHATHUAMH: KOMIUIEKCHOE YHCIO U MHOXKECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTABIATh KOMIUIEKCHBIE 4YMCa B alreOpanyeckod u
TPUTOHOMETPUUYECKOU (hOpME, BBINOJIHATH apU(PMETUUECKUE ONEpaliid ¢ HUMU U
n300paxkaTh Ha KOOPJAMHATHOM IJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



cBOOOJIHO OMEpUPOBATH MOHATUSAMU: HppPAIMOHAIbHBIE, MOKAa3aTeNbHbIE U
Jorapu(MHUYECKHE HEpPaBEHCTBA, HAXOAUTb MUX PEUIEHUS C  I[OMOIIBIO
PaBHOCWIBHBIX IIEPEXO0/I0B;

OCYUIECTBJISATH OTOOpP KOpPHEW TpU pElIEHUHW TPUTOHOMETPUUECKOTO
YPaBHEHUS;

CBOOOJIHO OIEpPUPOBATh TMOHITHEM TPUTOHOMETPHUUECKOE HEPABEHCTBO,
OPUMEHATh HEOOXOAuMble (OpMYNbl JUIsI  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOO/IHO ONEPUPOBATH MOHATUAMHU: CUCTEMA U COBOKYIHOCTh YPaBHEHHUH U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBHS, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYITHOCTEH PALMOHAIBHBIX, UPPALHOHAIBHBIX, [TOKA3aTEIbHbIX U
Jgorapu(MUUYECKUX YPaBHEHUM U HEPABEHCTB;

pelarh paLOHAIIbHBIE, UPPALMOHAJIBHBIE, II0Ka3aTEeJIbHBIE,
jJorapuMUyYecKue U  TPUTOHOMETPUYECKHE YpaBHEHHUS U  HEPaBEHCTBA,
CoZIepIKaIle MOYJIM U IIapaMeTphl;

OPUMEHATH TpaduyecKue METO/Ibl JUIsl PEeIICHUs] YpaBHEHUI U HEPABEHCTB, a
TaKXKe 3aJ1a4 ¢ napaMeTpaMy;

MOJICJIMPOBAaTh peajbHbIE CUTyallMd Ha $S3bIKe anreOpbl, COCTABISTH
BBIDAXXCHUs, YPAaBHEHHUSA, HEPABEHCTBA U HX CHUCTEMBI [0 YCIOBHUIO 3aJayd,
UCCJIEeIOBAaTh IOCTPOEHHBIE MOJIEIM C HCIOJIb30BAHUEM aliapara ajireopsl,
VMHTEPIIPETUPOBATH IOJyYEHHBIN PE3yIbTaT.

DOyHKUUHA U TPaPuKu:

CTpPOUTHh TpadUKU KOMIO3ULMM (QYHKIUH C IOMOIIBIO 3JIEMEHTapHOIO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX (DYHKIIMIA;

CTPOUTh T€OMETPUYECKHE O00pa3bl ypaBHEHW W HEpPABEHCTB Ha
KOOPJMHATHOU IJIOCKOCTH;

CBOOOJIHO  ONEpPUPOBaTh MOHATHUAMU: TIpadUKH TPUTOHOMETPUUECKHUX
byHKIUH;

OPUMEHATh (QYHKUMU I8 MOJEIUPOBAHUS M UCCIENOBAHUS PEATbHBIX
IIPOLIECCOB.

Hayana MaTeMaTH4ecKOro aHajamsa:

UCIIOJIb30BaTh MPOU3BOJIHYIO JUIsl UCCIIeNOBaHMs (PYHKIIMHM Ha MOHOTOHHOCTb
U DKCTPEMYMBI;

HAXOJIUTh HaOOJbIIee U HAUMEHbIIEE 3HAUCHHS (PYHKIIMU HENPEepPHIBHOM Ha
OTpE3KE;

MCIIOJB30BaTh NPOU3BOAHYIO JUIsI HAXOXKACHUS HAWIIY4YIIEro pEIICHUs B
IPUKJIAJHBIX, B TOM 4YHUCJIE€ COLMAJIBbHO-JKOHOMMYECKUX, 3ajadax, i
ONpEJENICHUs] CKOPOCTH W YCKOPEHHWs Ipoliecca, 3aJaHHOro (GopMysond uiu
rpadukom;



CBOOOJTHO  OTEpHUPOBATH TMOHATHIMHU: TEPBOOOpa3Has, OMpPENeIEHHBIN
WHTErpajl, HAXOJWTh IEPBOOOpPA3HBIC AIEMEHTAPHBIX (DYHKIUH M BBIYUCIATH
uHTerpan no gpopmyne Herorona-JIeionuna;

HaXOJUTh TUIOIIA/IU MJIOCKUX (PUTYp U 00BEMBI TEJ C TOMOIIBIO UHTETpaa;

MMETh NPEACTABICHUE O MATEMATHYECKOM MOJICIIMPOBAHUHA Ha MIPUMEPE
coctaBiieHUs MU PEepeHITNAIBHBIX YPAaBHECHUI;

pelarh MPUKIAIHBIE 33Ja4¥, B TOM YHUCIE COLUUAIBHO-DKOHOMUYECKOTO M
dbu3nUecKoro xapakrepa, CpeJICTBaMH MaTEMAaTHUYECKOTO aHaJIN3a.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIEeKTPOHHBIE
Ne HaumeHoBaHMe pa3/ieioB U TeM (undposbie)
n/n MPOrpamMmMbl Bcero Koutpoapupie  Mpaxruyeckue oOpa3oBaTeJibHbIE
padoThbI padoThI pecypes:

MHo0XecTBO TEeHCTBUTEIILHBIX YHCE.

MHorounensl. PanionanbHbie ypaBHEHUS U 24 |

HepaBeHCTBA. CHCTEMBI JIMHENHBIX

ypaBHEHUH

Oynknuu U rpaduku. CreneHHast GyHKIUS ¢ 12 |

EJIBIM TTOKa3aTeNeM

ApudmeTnueckuii KOpeHb N-0i CTETIEHH. 15 |

WppannonanbHble ypaBHEHUS

[TokazarenpHas ¢pynkims. [lokasarenbHbie 10 |

ypaBHEHUs

Jlorapudmuueckas GyHKUIUSA. 13 |

Jlorapudmuueckue ypaBHEeHUs

TpuronomeTpruyeckue BbIpaXXeHUs U ” |

ypaBHEHUS

[TocaenoBaTenbHOCTH U IIPOrPECCUH 10 1

HenpepsiBable pynkmun. [IponsBoaHas 20 1

[ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 5 5

3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0



11 KJIACC

KonuuyectBo yacos DJIEKTPOHHbIE
Ne HaumeHoBaHMe pa3/ieioB U TeM (undposbie)
n/n MPOrpaMMbl Bcero Kontpoapueie  Tpaxkruueckue oOpa3oBaTeJibHbIE
padoThbI padoThbI pecypes:

UccnenoBanue GyHKIMIA ¢ TOMOIIBIO 2 |

MIPOU3BOIHON

[TepBooOpa3nas u uHTETpa 12 1

['paduku TPUrOHOMETPUUYECKUX PYHKITHMA. 14 |

TpuronomeTpruyeckue HepaBeHCTBA

WppanmonanbsHble, IOKa3aTEJIbHbIE U 24 1

norapu(pMUUECKUE HEPABEHCTBA

KommiekcHbie uncia 10 1

HarypanbHble 1 1ienbie yucia 10 1

CucreMbl pallOHATBHBIX, UPPALMOHATBEHBIX

MIOKA3aTeNbHBIX U JIOTapu(PMUIECKUX 12 1

ypaBHEHUH

3ajauu ¢ mapameTpamu 16 1

[ToBTOpEeHue, 06001IEHNE, CUCTEMATH3AIIHS 16 )

3HaHUHU
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0






HOYPOUYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmmyecTBo yacos DJIEeKTPOHHbIE
Ne aTa udpoBbie
n/n Tema ypoxa Bcero Koutpoabupie  Ipakrueckue f:;yqemm :)lﬁlz()l;llonaTeanue
padoThI padoThI pecypes:
1 MHO0XeCTBO, Oneparuu HaJ MHOYKECTBAMHU |
M UX CBOMCTBa
2 Huarpamms Ditnepa-Benna 1
3 [IpuMeHeHre TeOpEeTUKO-MHOKECTBEHHOTO |
arnmnapara Jajsl pelieHus 3a71a4
PanmonansHele urcna. OOBIKHOBEHHBIE U
4 JECATHYHBIE TPOOH, IPOLIEHTHI, 1
OCCKOHEYHBIC TIEPUOIUUECKHE TPOOH
Pannonansusie yncna. OOLIKHOBEHHBIE U
5 JIECATUYHBIE IPOOU, TTPOIICHTHI, 1
OECKOHEUHBIC TIEPUOTUUECKHE TPOOH
6 [Tpumenenue apobeii U MPOIECHTOB IS |
pEIIeHHS TPUKITAIHBIX 33729
7 [Ipumenenue npoOeit U MPOLIEHTOB TSI |
pelIeHus TPUKIaIHbIX 3a7a4
g JleiicTBuTENbHBIC YKcia. PanimonanbHbie U |
HppAIMOHATLHBIE YHCIIa
9 Apudmerndeckue onepanum ¢ |
JIEUCTBUTEIIBHEIMH YHCIaMK
10 Monynb IEMCTBUTEIBHOTO YUCIA U €TI0 |

CBOWCTBA



11

12

13

14

[TpubmmkE€HHBIE BRIYUCICHUS, PaBUIa
OKpYIJICHHS, IPUKHAIKA U OLIEHKA
pe3yJibTaTa BEIYMCIIEHUN

OcCHOBHBIE METO/BI PEILIEHUS LENBIX U
IpOoOHO-pallMOHATBHBIX YPaBHEHUH U
HEPaBEHCTB

OCHOBHBIE METO/IbI PEILICHHSI LIENbIX U
JpOOHO-pallMOHATBHBIX YPaBHEHUH U
HEPaBEHCTB

OcHOBHEIC MCTOJbI PCHICHUA LEJIbIX U

JIpOOHO-PALIMOHANIBHBIX YpaBHEHUN U
HEpaBEHCTB

15

16

17
18

19

20

21

MHOrowieHsl OT OJHOM NEPEMEHHOM.
Jlenenne MHOTOuYI€Ha HA MHOTOUJIEH C
octaTtkoM. Teopema bezy

MHOrousIeHs! ¢ HeJIbIMA KO3PPHUIUEHTAMHU.
Teopema Buera

Pemenne cuctem JIMHENHBIX YpaBHEHUN
Pemenue cucteM JTMHENHBIX YpaBHEHUN
Matpuna cucTeMsl JINHEHHBIX YPaBHEHUI.
Onpenenurens MaTpulpl 2x2, ero
TEOMETPUYECKHUNA CMBICIT M CBOWCTBA;
BBIYHCJICHUE €r0 3HAYEHUS

Onpenenurens MaTpuLpl 2x2, ero
T€OMETPUYECKUI CMBICII U CBOMCTBA;

BBIYHCIICHUC €TI0 3HAYCHUA

ITpyuMeHeHne onpeaenuTelIs Ul PeIeHus
CUCTEMBI JINHEWHBIX YPaBHEHUM




22

23

24

25

26

27

28

29

30

31

32

PeleHue nmpukiagHeIX 3a/1a4 ¢ IOMOIIBIO
CHCTEMBI JINHEWHBIX YPAaBHEHUI

Pemenne npukiiagHbIxX 3a7a4 ¢ MNOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUU
Kontponbhas pabota: "PanmonansHeie
ypaBHEHHU U HepaBeHCTBA. CUCTEMBI
JIMHEWHBIX ypaBHEHUI"

OyHKIMS, CIOCOOBI 3a0aHus (PYHKIIUH.
B3aumno oOparnbie pynkiun. Komnosunus
byHKIMIA

I'padux QyHKIIUN. DIEeMEHTapHbIE
npeoOpazoBanus rpadukoB GpyHKINN

O06nacTp onpeeneHns 1 MHOXKECTBO
3HaueHuil Gpynkuun. Hymu QyHkimm.
[TpomexyTKH 3HaK MOCTOSTHCTBA

YérHble ¥ HEUETHBIE (PYHKIINU.
[Tepuonnueckue Gpynkiuu. [IpomexyTku
MOHOTOHHOCTH (DyHKIIMU

MaxkcuMyMBbl 1 MUHUMYMBI (DYHKITHH.
Haubonbiee u HauMeHbllee 3HaUeHNE
GYHKIIUN Ha TPOMEKYTKE

JluneitHast, KBagpaTU4Hasi U JpOOHO-
nuHeHHas QyHKIH

DIEMEHTApHOE UCCIIEI0BAaHUE U
MOCTPOCHHE TPAPHUKOB ITHX (PYHKIUH
DJIeMEeHTapHOE MCCIICIOBAHUE U
MOCTpoeHue TpauKOB ATUX PYHKITUH

33

CreneHsb ¢ 1IEJIBIM TTOKa3aTeaeM. buaom



HrroTona

CrenieHs ¢ LIeJBIM MMOoKa3aTelneM. buHnoMm

34 Herotona
CrenenHasi GyHKIHUS C HATYPAILHBIM U

35 LeJIbIM MoKa3aTeneM. E€ cBoiicTBa 1
rpaduk

36 Konrponbnas pabora: "Crenennas
¢ynkuus. E€ cBolicTBa u rpadux"

37 Apudmernueckuil KOpeHb HaATYpaJIbHON
CTEIIEHU U €ro CBOICTBa

18 ApudmeTnueckuii KOpeHb HaTypaIbHOU
CTEIIEHU U ero CBOICTBa

39 [TpeoOpa3oBaHus YHUCIOBBIX BBIPAKCHUH,
COJIeprKalIUX CTEIIEHU U KOPHU

40 [TpeoOpa3oBaHus YHUCIOBBIX BBIPAKECHUH,
coJiepKallUX CTEIIeH! U KOPHU

41 [IpeoOpa3oBaHus YHCIOBBIX BhIPAKEHHH,
coJepXKalUX CTENIEH! U KOPHU
HppaumonaneHele ypaBHeHHUs. OCHOBHbIE

42 METO/BI PEIICHNS UPPALUOHAIBHBIX
ypaBHEHUH
HppaunonanbHble ypaBHeHUsl. OCHOBHBIE

43 METO/Ibl PEIIEHUS UPPALMOHATIBHBIX
YpaBHEHUH
WppanmonaneHele ypaBHeHH. OCHOBHbIE

44 METO/bI peIIeHUs] UPPALMOHAIBHBIX
ypaBHEHUU

45 PaBHOCHIIbHBIE TTEPEXOIBI B PEIICHUN




UppalMOHATIBHBIX YPAaBHEHUN

PaBHOCHIBHEIE nepexoabl B pCIICHUHA

46 UppalMOHATILHBIX YPaBHEHHM

47 PaBHOCWIIbHBIE TTEPEXOABI B PELLICHUH
UppalMOHATIbHBIX YPaBHEHHM

43 PaBHOCHIIbHBIE TTEPEXOABI B PELICHUH
UppaMOHATILHBIX YPaBHEHHMA
CgoiicTBa 1 rpaduK KOPHS N-0i CTETICHU

49 Kak (DyHKIIMHU OOpaTHOW CTETIEHH ¢
HaATYypaJIbHBIM IOKa3aTeleM
CaolicTBa U rpauK KOpHSI n-Oi CTENEHU

50 KaK ()YHKIIMH OOpaTHOM CTENICHH C
HaTypaJIbHBIM IOKa3aTeleM
Konrpomnbnas pabora: "CBoiicTBa u rpadux

51 KOpHs n-0¥ creneHu. MppanuoHanbHble
ypaBHEeHUA"

5 CreneHs ¢ palMOHAIBLHBIM [10KA3aTEIEM U
e€ CBOICTBA

53 CreneHp ¢ pallMOHAJILHBIM [TOKa3aTeIeM U
e€ cBOiICTBa

54 CreneHsp ¢ pallMOHATILHBIM [TOKa3aTeIeM U
e€ CBOICTBA

55 [Toka3zarenbHas (pyHKIMA, €€ CBOMCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIUN AT
pelieHus: ypaBHEHU N

57 Ucnons3zoBanue rpaduka GyHKIUN 115

pelieHus: ypaBHEeHU




ITokazaTenbHbIE YpaBHCHHA. OcHoBHBIC

58 METO/Ibl PEIIEHNUs TOKa3aTEIbHbIX 1
YpaBHEHUH
[Toka3zarenbHble ypaBHeHHs. OCHOBHBIE

59 METO/Ibl PEIICHNUS TOKA3aTEIbHbIX 1
ypaBHEHUU
ITokazarenbHble ypaBHEeHHsS. OCHOBHbBIE

60 METO/Ibl PEIIEHNUS TOKA3aTENIbHbIX 1
ypaBHEHUH

61 KonTponbnas pabdota: "[lokazarenbHas |
¢bynkuwmst. [TokazarenpHble ypaBHEHHS "

62 Jlorapu¢m yucna. CpoiicTBa Jiorapugpma 1

63 Jlorapugm uucna. CBoiicTBa jorapudpma 1

64 Jlorapu¢m yucna. CpoiicTBa Jiorapugpma 1

65 JlecaTuuHble U HaTypaJbHBIE JOTapH(pMbI 1

66 JlecaTu4HbIE U HATYpaAJIbHBIE JTOTapH(PMbI 1

67 [TpeoOpa3oBaHue BhIpaXKEHUH, COIEPIKAIINX |
JorapuQMbI

68 [TpeoOpa3oBanue BbIpaXEHHH, COIEpIKaLINX 1
sorapupMbl

69 [TpeoOpa3oBaHue BBIPAKCHHIA, COIEPIKANTUX !
J0TapuQMbI

70 Jlorapudmuueckast pyHKIUs, €€ CBONCTBA U |
rpapuk

71 Jlorapudmmueckas pynkuus, e€ cBOcTBa U |
rpaduk

7 Hcnons3oBanue rpaduka QyHKUUU A5 |

pelIeHUs] YpaBHEHUM



Hcnonb3oBanue rpaduka GyHKIUN AT

73 pelIeHUs] ypaBHEHU I
Jlorapudpmuueckue ypaBaeHusi. OCHOBHBIC

74 METO/bI pelIeHus Jorapu(pMUIECKUX
ypaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

75 METO/IbI PEIICHHS JIOTapUPMUIECKUX
ypaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

76 METOBI pEIICHUs ToTapu(PMUIECKUX
ypaBHEHUH

77 PaBHOCHIIbHBIE TTEPEXO/bI B PELICHUH
JOTapu(PMHUECKUX YpaBHEHUI

73 PaBHOCWIIBHBIE NTEPEXOABI B PEIICHUH
JOTapu(PMHUECKUX ypaBHEHUN

79 Kontponbnas padora: "Jlorapupmuueckas
¢dbynkuwmst. Jlorapudpmudeckue ypaBHeHHS"

20 CuHycC, KOCHHYC, TAHI'€HC U KOTAHI€HC
YHCIIOBOTO apryMeHTa

g1 CuHyc, KOCHHYC, TAHT'€HC U KOTaHI€HC
YHCIIOBOTO apryMeHTa

2 ApKCUHYC, apKKOCUHYC U apKTaHI'€HC
YHCIOBOr0 apryMeHTa

23 ApKCUHYC, apKKOCUHYC U apKTaHI'€HC
YHCIIOBOTO apryMeHTa
TpuronomeTrpudeckas OKpy>KHOCTb,

84 OIpeEIEHUE TPUTOHOMETPUUECKHUX

(GyHKIUI YMCIOBOTO apryMeHTa



TpuronomeTpruyeckas OKpyKHOCTb,

85 ompeieTIEHuEe TPUTOHOMETPUUECKUX 1
(YHKIWI YUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

90 [TpeoOpa3oBanue TPUTOHOMETPHUUECKUX |
BBIPaKCHUIN

91 [TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX |
BBIPaKCHUI

9 [TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX |
BBIPaKCHUI

93 [TpeoOpa3oBanue TPUTOHOMETPHUECKUX 1
BBIPAKCHUIN

94 Penienne TpUroHOMETPUYECKUX YPaBHEHUN 1

95 Pemenne TpUroHOMETPUUECKUX YpaBHEHUI 1

96 Pemenne TpUroHOMETpUUECKUX YpaBHEHUI 1

97 Pemenne TpUroHOMETpUYECKUX YPaBHEHUN 1

98 Penienrie TpUroHOMETPUYECKUX YPaBHEHUI 1

99 Pemienue TpUroHOMETpUYECKUX YpaBHEHUH 1

100 Penienrie TpHroHOMETPUUYECKUX YPaBHEHUI 1
Kontponbhas pabora:

101 "TpUroHOMETPUYECKUE BBIPAKEHUS U 1
TPUTOHOMETPUUECKHE ypaBHEHUS"

102 [TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS 1

rocienoBareibHoCcTeE. MeTon



MaTeMaTH4eCKOM WHAYKOWUN

MOHOTOHHBIE U OI'pPaHUYCHHLIC

103 nocjeaoBarebHOCTH. McTopus ananuza
0ECKOHEYHO MaJIbIX

104 Apudmernueckast mporpeccus

105 ['eomeTpuyeckas nmporpeccus

106 beckoneuHo yObIBaroIas reoMeTpruIecKast
nporpeccust

107 CyMmmMma 6ecKOHEYHO yObIBaIOMICH
TreOMETPUUYECKON TPOTrpeccuu

108 JIMHEVHBIN U YKCIIOHEHIIUAIIBHBIA POCT.
Yucno e. DopMya CI0KHBIX MPOLEHTOB

109 JIMHEWHBIN ¥ SKCTIOHEHIIMATIBbHBIA POCT
Yucino e. Dopmyia cI0KHBIX IPOLUEHTOB

110 Hcnonb30BaHne NpOrpecCHy JIsl peIieHUs
pealIbHBIX 33aJa4 IPUKJIAJIHOTO XapaKTepa

111 Kontponbnas pabota:
"IlocnenoBarenbHOCTH U Iporpeccun”

112 HenpepriBHble QYHKIIUN U X CBOWCTBA

113 Touka pa3pbeiBa. ACUMITOTHI TpaUKOB
byHKIMIA

114 CgoiicTBa (GyHKIIMIA HETIPEPHIBHBIX Ha
OTpe3Ke

115 CgoiicTBa (GyHKIIMIA HETIPEPHIBHBIX Ha
OTpe3Ke

116 Metoa UHTEpBAJIOB ISl pELICHUS

HEPABEHCTB




Meton HHTCPBAJIOB JIA pCIICHUS

117
HEPABEHCTB

118 Meton MHTEpBANOB Ul PEILIECHUS
HEPABEHCTB

119 IIpuMeHeHne CBOMICTB HETIPEPBIBHBIX
GyHKIMH U1 pereHus 3a1a4

120 IIpuMeHeHne CBOMCTB HENPEPBIBHBIX
GyHKIMH U1 pereHus 3a1a4

121 [TepBas u BTOpas NpoU3BOIHbIC (PYHKLIUU

122 Onpenenenue, reOMETPUIECKUI CMBICI
IIPOU3BOJHOU

123 Omnpenenenne, GU3HMUECKUAN CMBICT
MIPOU3BOAHOMN

124 YpaBHeHHE KacaTeIbHON K rpauKy
byHKIIUN

125 YpaBHeHHUE KacaTeIbHON K TpapuKy
byHKIMHA

126 IIpousBogHbIE DIIEMEHTAPHEIX (DYHKIIUHA

y

127 [Tpou3BoHBIE AJIEMEHTAaPHBIX (QYHKINN

128 ITpon3BoaHas CyMMBI, IPOU3BEAEHNUS,
YaCTHOT'O M KOMIIO3HIINU (PYHKIUH

129 ITpon3BogHast CyMMBI, IPOU3BEACHNUS,
YaCTHOI'O M KOMIO3UIIMU (PYHKLUH

130 ITpon3BogHast CyMMBI, IPOU3BEACHNUS,
YaCTHOT'O M KOMIO3ULIMU (YHKLUH

131 Konrponsnas pabora: "[IpouzBoanas”

132 [ToBTOpEeHME, 0000IIEHUE, CUCTEMATHU3AIIHS



3HaHui: "YpaBHeHus"

IToBTOpEHME, 0000IIEHUE, CUCTEMATHU3AIIHS

133 3HaHui: "OyHKIUN" !
134 HtoroBas KOHTpoJbHas paboTa 1 1
135 HToroBast KOHTpOJIbHAsA paboTa 1 1
136 HOBTOPGHI/IC, 0000111eH1Ee, CHCTEMATH3AIINAS !
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 136 10

[TPOTPAMME




11 KJIACC

KosnunyectBo yacos DJIEeKTPOHHbBIE
Ne aTra U(poBbIe
W/ Tema ypoka Beero Kourpoabnubie IIpakTnyeckue fll3y‘leﬂl/lﬂ :)lﬁl()l:ll;OBaTeJIbeIe
padoThl padoThbI pecypes:

[IprMeHeHne npon3BOIHOMN K

HCCIIeI0BaHMIO (DYHKIIMHN Ha 1

MOHOTOHHOCTb M 9KCTPEMYMBI

[IpuMeHeHne Mpon3BOJIHOM K

UCCJIEIOBaHMIO (PYHKIIUI Ha 1

MOHOTOHHOCTb Y 3KCTPEMYMBI

[IpuMeHeHne NpoOn3BOJHOMN K

UCCIeIOBaHMIO (PyHKINI Ha 1

MOHOTOHHOCTb M 3KCTPEMYMBbI

[IpumeHneHnre npou3BOIHOMN K

UcclieIoBaHMIO (PyHKIMH Ha 1

MOHOTOHHOCTB U SKCTPCMYMBbI

IIpuMeHeHne MpOU3BOJHOM K
HCCIIe0BaHMIO (DYHKIIMHN Ha 1
MOHOTOHHOCTb M 3KCTPEMYMBI

[IprmeneHnre npou3BOIHOMN K

HCCIIeI0BaHNIO (DYHKIIMHN Ha 1
MOHOTOHHOCTb M SKCTPEMYMBI

Haxoxnenne HanOOIBIIErO U

HaMMEHBIIIETO 3HAYEHUSI HENPEPBIBHON 1
(GyHKIIMHA Ha OTPE3KE

Haxoxnenue HaubobLIEro u 1



10

11

12

13

14

15

HAaMMEHBIIIETO 3HAYEHUSI HEMPEPHIBHOM
(GYHKIIMM Ha OTpe3Ke

Haxoxnenne HanOoJIbIIEro u
HaMMEHBILIETO 3HAYEHUSI HEMPEPHIBHOM
(GYHKLIUHU Ha OTpE3Ke

Haxoxnenne HanOOIbIIErO U
HaWMEHBIIIETO 3HAYCHUS HEMPEPHIBHON
(GYHKLIUU Ha OTpe3Ke

Haxoxnenne HanOOIBIIErO U
HAaWMEHBIIIETO 3HAYCHUST HEMPEPHIBHON
(GyHKIIMHA Ha OTPE3KE

Haxoxnenne HanOOIBIIErO U
HAaMMEHBIIIETO 3HAYCHUSI HEMPEPHIBHON
(GYHKIIMM Ha OTpe3Ke

[Ipumenenne npou3BOIHON IS
HAXO’KJICHUSI HAaWJTy4IlIero perieHus B
MPUKIAIHBIX 3a/1a4ax

IIprMeneHre nponu3BOIHOMN ISt
HAXOXKJICHUS HAaWTy4Ilero PeIieHus B
MPUKIAAHBIX 33a/1ayax

[IprMmeHneHnre nponu3BOIHOMN AJIst
OTIpeIeTICHUSI CKOPOCTH U YCKOPEHUS
nporiecca, 3alaHHoro GopMyIIoii WK
rpaduKom

16

[IpuMeHeHne Mpon3BOHOM IS
OIIpEJIENIEHUS] CKOPOCTH U YCKOPEHUS
npoiiecca, 3aJaHHOTro (opMyJI0i UiH
rpaduKom



17 Kommoszurus ¢yHkiuit

18 Komnoszunus GpyHkimii

19 Kommnoszurus ¢hyHKIui

20 ['eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJMHATHOM MIOCKOCTH

21 I'eomerprueckue oO6pa3sl ypaBHEHUI Ha
KOOPAMHATHOW INIOCKOCTH

” Kontponsnas pabdora: "MccnenoBanue
(GYHKIMI ¢ TOMOLIBIO0 TPOU3BOJHON"

3 [TepBooOpasHasi, OCHOBHOE CBOMCTBO
epBOOOPA3HBIX

24 [TepBooOpasHbIe AIeMEHTApHBIX QYHKITAN.
[TpaBuia HaXOXICHHUS TIEPBOOOPA3HBIX

’5 [TepBooOpa3HbIe F1eMEHTAPHBIX (DYHKITHIA.
[IpaBuna Hax0XkIEHHS TEPBOOOPA3HBIX

26 Nurerpan. 'eoMeTprU4eCKUil CMBICI
UHTEerpania

7 Beruucnenue onpenenéHHOro nHTerpaia
no popmysne HoroTona-JleltoHua

)3 Brruucnenue onpenenéHHoro MHTerpaa
no ¢popmyne Herorona-Jleitbauma

29 [TprMeHeHne MHTErpana A HaXOXKAECHUS
IUIOIAAEH TUIOCKUX (UTyp

30 [TpruMeHeHne MHTErpana A HaXOXKACHUS
00BEMOB reOMETPUYECKHX TET

31 [Ipumeps! perienuit quddepeHaIbLHbIX

YpaBHEHUH




[Tpumeps! perienuit udepeHaIbLHbIX

32 o
ypaBHEHHI
Matemaruueckoe MOJEIMPOBAHNE

33 peabHBIX IIPOLIECCOB € TOMOILBIO
nuddepeHIanbHbIX ypaBHeHUN

34 Kontponbnas padota: "l[lepBoobpaszHas u
uHTerpan”

35 Tpuronomerpuieckue GyHKINU, HX
cBOIicTBa U rpaduKu

36 Tpuronometpuyeckue GyHKINH, UX
CBOWCTBA U TpapuKu

37 Tpuronometpudeckue GyHKINH, UX
CBOMCTBA U TpauKH

18 Tpuronomerpuieckue GyHKINU, HX
CBOMCTBA U rpauKu

39 Tpuronometpuyeckue GyHKINH, UX
CBOWCTBA U TpapuKu
OT60p KOpHEI TPUTOHOMETPUIECKHIX

40 YpPaBHEHUH C MOMOIIBIO
TPUTOHOMETPUUYECKOM OKPY>KHOCTH
OT60p KOpHEI TPUTOHOMETPUUECKHX

41 YPAaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUUYECKOIN OKPY>KHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX

42 YpPaBHEHUH C MMOMOIIBIO
TPUTOHOMETPHYECKON OKPY>KHOCTH

13 OT100p KOpHEH TPUTOHOMETPUIECKHX

YPaBHEHUH € MOMOIIBIO



TpHFOHOMCTpH‘-ICCKOﬁ OKPYKHOCTHU

Pemenue TPUTOHOMCETPUICCKHUX

44
HEPABEHCTB

45 Pemienue TpuroHOMETpUYECKUX
HEPaBEHCTB

46 Pemenne TpuroHoMeTprUUECKIX
HEPaBEHCTB

47 Pemenne TpuroHOMeTpUUECKUX
HEPaBEHCTB
KonTtponsnas padora: "I'paduku

48 TPUTOHOMETPUIECKUX (PYHKITUH.
TpuronomeTrpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PEIICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEILICHUS
MOKa3aTEIbHBIX HEPABEHCTB

51 OCHOBHBIE METOJIBI PEIICHUS
MOKa3aTEeIbHBIX HEPABEHCTB

5 OCHOBHBIE METO/IbI PEILICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PEIICHUS
Jorapu(pMUUECKUX HEPABEHCTB

54 OCHOBHBIE METOJIBI PEIICHUS
Jorapu(pMUUECKUX HEPABEHCTB

55 OCHOBHBIE METOJIbI PEIICHUS
norapu(pMHIECKUX HEPABEHCTB

56 OCHOBHbIE METO/IbI PELLICHUS

norapu(pMHUUECKUX HEPABEHCTB



OcHOBHBIC MCTOAbI pCHICHUS

37 UppaIMOHAIHHBIX HEPABEHCTB
53 OCHOBHBIE METO/IbI PEILICHHS
UppalMOHATIbHBIX HEPABEHCTB
59 OCHOBHBIEC METO/IBI PETIICHHSI
UppaIMOHATHHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHHS
UppaIMOHAIHHBIX HEPABEHCTB
61 I'paduueckue MeTo bl peLieHus
UppaLMOHATIBHBIX YPAaBHEHUN
2 ['paduueckue METOIBI penICHNUS
UppaLMOHATIBHBIX YPAaBHEHUN
63 I'paduueckue MeToIbl penieHus
IIOKa3aTEJIbHBIX YPAaBHEHHUI
64 I'paduueckue MeTo bl peLIeHUs
IIOKa3aTeIbHbIX HEPABEHCTB
65 ['padrueckue METOIBI pEeICHNUS
JOrapu(pMHUUECKUX YpaBHEHUI
66 I'paduueckue MeTo bl peLIeHus
norapu(pMHIECKUX HEPABEHCTB
67 ['paduueckue MeTO bl peLIeHus
J0rapupMHUECKUX HEPABEHCTB
['paduueckue METOIBI peIICHNUS
68 NIOKA3aTeNIbHbIX U JJOrapu(pMUUECKUX
ypaBHEHUN
I'padmueckue MeToaBI pemieHUs
69 MOKA3aTeNbHBIX U JIOrapu(pMUYECKUX

ypaBHEHUH




70

71

72

73

I'paduueckue MeTo bl peLIeHUs
MOKA3aTeJIbHBIX U JIOrapu(PMUYECKUX
HEPABEHCTB

I'paduueckue MeTO bl peLIeHUs
MIOKa3aTeIbHBIX U JIOTapu(PMUIECKUX
HEPABEHCTB

KoHnTtponbHas pabora: "UpparnroHnanbHele,
MoKa3aTeNbHbIE U JorapudMuueckue
HepaBeHCTBA"

KommnuiexcHbie uncna. Anredpandeckas u

TpUTrOHOMETpHUUYecKas (GOpMbI 3aIUCh
KOMILJIEKCHOTO Yncia

74

75

76

77

78

79

80

KommniekcHbie uncna. Anredpandeckas u
TpUTrOHOMETpHUUecKas (GOpMbI 3aITUCh
KOMILICKCHOT'O YHCIIa

ApudpmeTndecKue ornepary ¢
KOMIIIICKCHBIMHA YHCJIaMU

Apudmernueckue onepanum ¢
KOMILJIEKCHBIMU YUCJIaMHU

N3o0paxenue KOMITJIEKCHBIX YHUCEI Ha
KOOPJAMHATHOW TJIOCKOCTH
N3006parkeHne KOMIUIEKCHBIX YUCeN Ha
KOOPAMHATHOW INIOCKOCTH

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIUIEKCHOT'O YHCIIa

®opmyna Myaspa. KopHu n-oii ctenenu
13 KOMIUIEKCHOT'O YHciia

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YU CCJI OJId



peicHus (1)I/I3I/I‘-ICCKI/IX U TCOMECTPUUCCKUX

3a7a4

KoHnTtponbsHas pabora: "KoMruiekcHbie

82 |
qHCca

83 Harypanbnsle u niensie yucna

84 Harypasbnble u nensie yucna

85 [IpumeneHre MPU3HAKOB ACITUMOCTH
LIEJIBIX YHCET

26 [IpuMeHeHne NpU3HAKOB AEIUMOCTH
LIEJIBIX YHCEII

27 [IpuMeHeHre MPU3HAKOB AEIUMOCTH
uensix yncen: HOJl u HOK

28 [IpumeneHre MPU3HAKOB ACITUMOCTH
nensix yncen: HOJl u HOK

29 [IpuMeHeHne MPU3HAKOB AEIUMOCTH
LEJBIX YHCEJI: OCTATKU 10 MOJIYJIIO

90 [IpuMeHeHre MPU3HAKOB AEIUMOCTH
LEJBIX YKCEJI: OCTATKU 10 MOJIYJIIO
[IpuMeHeHne NMpU3HAKOB AEIUMOCTH

91 LETBIX YhCell: alropuT™ EBkiuaa st
pelIeHus 3a7a4 B 1IEJIbIX YUCTaX

9 KonTponbras padota: "Teopus menbix
gucen"
Cucrema ¥ COBOKYITHOCTh YpaBHEHHIA.

93 PaBHOCHIBHBIE CHCTEMBI H CHCTEMBI-
CIICJICTBUS

o4 Cucrema ¥ COBOKYITHOCTh YPaBHEHHI.

PaBHOCHIIBHBIEC CHCTEMBI M CHCTEMBI-



CIICACTBUA

OCHOBHBIE MCTO/JIbI pCHICHUA CUCTEM U

95 . .
COBOKYITHOCTEH pallMOHANbHBIX YPaBHEHUI

OcHOBHBIE MCTO/AbI pCHICHUA CUCTEM U
96 COBOKYITHOCTEW MPpaLlMOHATBHBIX
YpaBHEHUH

OcHOBHBIE MCTOABI pCIICHUSA CUCTCM U
97 COBOKYITHOCTEH MOKa3aTeIbHbIX
ypaBHEHUH

OCHOBHBIE METOIbI PELICHUS] CUCTEM U
98 COBOKYITHOCTEH MOKa3aTeIbHbIX
YpaBHEHUH

OCHOBHBIE METO/IBI PEIICHHS CHCTEM U
99 COBOKYIMHOCTEH JIorapu(h)MUIECKUX
YpaBHEHU U

OCHOBHBIE METO/IbI PELLIEHUS] CUCTEM U
100 COBOKYITHOCTEH JIOTapu(PMUIECKUX
ypaBHEHUN

[IpuMeHeHne cucTeM K peleHuIo
MaTeMaTUYeCKHX 3a/1a4 U 3aJ1a4 13

101 pasTUYHBIX 00JaCTEN HAYKH U peaTbHON
JKU3HH, UHTCPIPETAINA IMOJTYYCHHBIX
pe3yNbTaToB

IIpuMeHeHne cucTeM K pEeIeHUI0
MaTeMaTHYECKUX 3a7a4 U 3a7a4 U3

102 pa3IUYHBIX 00JIaCTEeH HAYKU U PEaTbHOU
YKU3HU, UHTEPIIPETALUS OJTyYEHHBIX
pE3yJIbTaTOB



HpI/IMeHeHI/Ie HCEPABCHCTB K PCIICHHUIO
MAaTCMAaTHYCCKUX 3a71a4 U 3a71a4 U3

103 pa3IuyYHbIX 00JacTel HayKH U pealbHON
YKU3HU, HHTEPIPETALUs TIOTYyYEHHBIX
pe3yJIbTaToB
KontponbHas pabdora: "Cucremsl

104 paLMOHAIbHBIX, UPPALUOHAIBHBIX
MOKA3aTeNbHbIX U JIOrapu(pMUYECKUX
ypaBHEeHUI"

105 PauyoHansHbIE ypaBHEHUS C IapaMeTpaMu

106 ParmonanbHbIE HEPABEHCTBA C
napaMeTrpamu

107 PanyoHanpHbIE CUCTEMBI € TapaMeTpamMu

108 HppanmoHanpHble ypaBHEHHUS,
HEPAaBEHCTBA C TapaMeTpaMHu

109 HppanuoHaibHbIE CUCTEMBI C
napameTpamu

110 [TokasarenbHble ypaBHEHUS, HEPABEHCTBA C
napaMeTrpamu

111 [TokazaresnbHbIE CUCTEMBI C ITApaMeTpamMu

112 Jlorapudmuueckue ypaBHeHus,
HEPaBEHCTBA C apaMeTpaMu

113 JlorapugmMuyecKkue CUCTEMBI €
napaMeTrpamu

114 TpuroHomeTpruyecKue ypaBHEHHUS C
napameTpamu

115 TpuroHomeTpuyecKre HEpaBeHCTBA C

napaMeTpamu




116 TpuUroHoMeTpUYECKHE CUCTEMBI C
napaMmeTrpamu

[TocTpoeHnue u uccienoBaHue
17 MaTeMaTUYECKUX MOJEIIEH peanbHbIX
CUTYalHil C IOMOIIBIO YPABHEHUN C

napameTpamu

[TocTpoeHnue u uccienoBaHue
MaTeMaTUYECKUX MOJEIIEH peanbHbIX
CUTYaIMi C ITOMOIIBIO CUCTEM YPaBHEHUI
C mapameTpaMmu

118

[TocTpoeHnue u uccienoBaHue
119 MaTeMaTUYECKUX MOJEIIEH peanbHbIX
CUTYallUi C OMOIIBIO CUCTEM YpPaBHEHUI

C rmapaMeTpaMu

KoHTponbHas pabora: "3amgauu ¢

120 .
napaMeTpamu

121 [ToBTOpenue, 06001ICHNE,

cucTeMmarusanus 3HaHui: "YpaBHeHus"

[ToBTOpEeHME, 0000IICHHE,

122
cucTeMarusanus 3HaHui: "YpaBHeHus"

[ToBTOpEeHME, 0600IIECHNE,
123 cUcCTeMaTu3alus 3HaHui: "Y paBHEHUSI.
Cucremsl ypaBHeHHI"

124 [ToBTOpenme, 0600MIEHNE,
cucreMarusaius 3Hanuii: "HepaBencrsa"

125 [ToBTOpenue, 060061IeHNE,
cucreMaru3alus 3Hanuii: "HepaBencrsa"

126 [ToBTOpeHnue, 060061IeHNE,




cuctemarusanus 3Hanuii: "HepaBencraa"

[ToBTOpEeHME, 0000IICHUE,

127 cuctemaTtusanus 3Hanuii: "IIpousBoHas u 1
e€ npuMeHeHue"
[ToBTOpenme, 0600IEHNE,
128 cuctemarusanus 3Hanuii: "IIpousBogHas u 1
e€ npuMeHeHue"
[ToBTOpenue, 06001ICHNE,
129 cucreMaru3anus 3HaHui: "[IponsBoaHas n 1
e€ npumeHeHue"
[ToBTOpenue, 060061IeHNE,
130 cucteMmarusanus 3HaHui: "MHTerpan u ero 1
npuMeHeHue"
131 [ToBTOpenwue, 06001IIEHNE, |
cucreMartu3anus 3Hanuit: "Oynkuun"
132 [ToBTOpenue, o6o0IIEHNE, |
cuctemaTusanus 3Hanuil: "OyHkuun"
133 [ToBTOpenue, 06001ICHNE, ]
cucreMartu3aius 3Hanuit: "Oynkuun"
134 HroroBasi KOHTpoJIbHAs paboTa 1 1
135 HtoroBast KOHTpoOJIbHAs paboTa 1 1
136 [ToBTOpEHME, 0000IICHUE, 1
CUCTEMAaTH3allus 3HAHU I
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME






IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

1.1

1.2

1.3

1.4

1.5

2.1

2.2

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTe/IbHOM NPOrPaMMBbI CpeiHero 001ero odpasoBanus

Yucia ¥ BEIYMCIIEHUSA

OnepupoBaTh MOHATHSIMH: palMOHAIbHOE M JIEHCTBUTEIIBHOE YHUCIIO,
OOBIKHOBEHHAs U JIeCATUYHAs JPpOOb, MPOLIEHTHI

BoinonusaTe  apudmernyeckue  omepauuu ¢ palMOHAIBHBIMM U
JNEHUCTBUTEIbHBIMY YUCIIAMHU

BrimonasaTs HpI/I6J'II/I)KéHHLIC BBIYHUCJICHUSA, UCIIOJIB3YS IIpaBUJIa OKPYTJICHUA,
ACJIaTh NPUKUJKY U OLICHKY pC3yJibTaTa BBIYHCIICHUI

OnepupoBaTh NOHATHSAMM: CTENEHb C LEJIBIM I10Ka3aTelIeM, CTaHAApTHAas
¢dopma 3amMcu ACHCTBUTENBHOIO 4YMCIIAa, KOPEHb HAaTypaJbHOH CTENEHH;
UCIIOJIb30BaTh MOJIXOASNIYI0 (OpMY 3alHMCH JIEHCTBUTENbHBIX UYHCEN JUIs
peleHus IPaKTUYECKUX 3a/1a4 U IPEICTaBIICHUS TaHHBIX

OnepupoBaTh NOHATUSMU: CUHYC, KOCUHYC U TAHT'€HC IIPOU3BOJIBHOIO yTJIa;
UCIONb30BaTh  3alMCh  IMPOU3BOJIBHOTO  yIia  d4epe3  oOpaTHbIE
TPUTOHOMETpUYECKHEe (QYyHKIIUN

YpaBHEHHUsI U HEPABEHCTBA

OnepupoBaTh MOHATUAMU: TOXKIECTBO, YPABHEHME, HEPABEHCTBO, LEIOE,
panoHaNIbHOE, UPPalMOHATIbHOE ypaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPAaBHEHHE

BoimonHATe peoOpa3oBaHusl TPUTOHOMETPUYECKUX BBIPAXKEHUI M pelaTh
TPUTOHOMETPUUECKUE YPABHEHUS

2.3

BoinonusaTe npeoOpa3oBaHusl 1ENIbIX, PAllMOHAIBHBIX U HPPaLMOHAIBHBIX
BBIDQKEHUI W pemaTh OCHOBHBIE THUIIBI 1EJBIX, palMOHAIBHBIX U
WppallMOHATIFHBIX YPaBHEHUI U HEPABEHCTB

24

2.5

HpI/IMeHHTI) YpaBHCHHUA W HCEPABCHCTBA JIA PCIICHHUA MAaTEMAaTHYCCKUX
3a]1a4 U 3a]1a4 U3 pa3Iu4HbIX 00JacTel HayKu U peanbHON )KU3HU

MOI[eJ'II/IpOBaTB pCaJIbHbIC CHUTyallUM HaA SA3bIKC aJir e6pH, COCTaBJIATH
BbIPpAKCHUSA, YPABHCHUSA, HCPABCHCTBA 11O YCJIOBUIO 3aJadd, HUCCICAOBATDH
NOCTPOCHHBIC MOACIIN C UCIIOJIL30BAHUCM allllapaTta anre6pbl

OyHKIMH U TpaduKu

3.1

OmnepupoBath MOHATUAME: (PYHKIHS, CIOCOOBI 3aqaHus (QyHKIMH, 00JIaCTh
OTIpeNIeICHUs] W MHOXKECTBO 3HayeHMU (yHKumu, rpaduk ¢GyHKINY,



B3aMMHO OOpaTHbIe QYHKIIUN

OnepupoBaTh TMOHATHAMU: YETHOCTb M HEUYETHOCTh (DYHKLIUH, HYIH

32 (YHKITUY, TPOMEKYTKH 3HAKOMIOCTOSHCTBA
3.3 Ucnonb3oBath rpaduku pyHKIUN 11 pellieHus] ypaBHEHU N
34 Crtpouts 1 yuTaTh rpaduKy JMHEHHOW (QYHKIUHU, KBaJAPAaTUUHON QyHKIHUH,
CTCTICHHOHN (DYHKIIHH C IEJTBIM TIOKa3aTelieM
Ucnonb3oBate rpaduku QyHKOMA JUIsI HUCCIENOBAHUS TPOIECCOB U
3.5 3aBHCUMOCTEH TpU pEIIeHUH 337ad U3 JPYIHX YYEOHBIX NPEIMETOB H
peaTbHOM XU3HU, BRIpaXKaTh (hOPMyJIaMU 3aBUCHMOCTH MEXKIY BETMUYUHAMU
4 Hauana matemaTuueckoro anaiansa
41 OnepupoBaTh TOHATHSMHU: IOCJIEAOBATEILHOCTh, apudmMeTnueckas u
' reoMETpHUYECcKas IPOrpeCcCHr
40 OnepupoBaTh MOHATUSMHU: OECKOHEUHO YOBIBAIOIIasi TeOMETpUYecKast
' nporpeccusi, CcyMMa 0€CKOHEUHO yOBbIBAIOIIEH reOMETPUIECKOM porpeccuu
43 3amaBaTh MOCIEI0BATENBHOCTH PA3TUYHBIMU CIOCO0aMU
44 Hcnonb3oBarh CBOMCTBA MOCIEAOBATEIBHOCTEM M MPOrPECCUU IS
' pelIeHus: peasibHBIX 3aJ1a4 MPUKIIATHOTO XapaKTepa
5 MHoOXecTBa U JIOTHKA
5.1 OnepupoBaTh MOHATHIMHU: MHOXKECTBO, ONIEpAIIMN Ha/l MHOYKECTBAMHU
Hcnonp30BaTh TEOPETHKO-MHOKECTBEHHBIM — ammapar g ONUCAHUA
5.2 peabHBIX MPOIECCOB U SBICHHM, MPU PELICHUN 3a/1a4 U3 JIPYTHX y4eOHbIX
MpeaMETOB
5.3 OnepupoBaTh  MOHATUSIMU:  OMpeAelieHHWe, Teopema,  CJEICTBUE,
JI0Ka3aTeJIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble NpeaMeTHbIE Pe3yJabTAThI 0CBOEHHSI OCHOBHOM
NpoBepPsieMoOro .
00pa3oBaTeJIbHON MPOrPaMMBbI CpeIHEro 001ero odpasoBanusi
pe3yJbTara
1 Yucna 1 BBIYUCITCHUS
OnepupoBaTh MOHATUAMH: HATypalbHOE, LEJIO€ YHCIO; HCIOIb30BaTh
1.1 MPU3HAKK JEIMMOCTUA LENbIX 4YHUCEN, Pa3JIoKEHUE YHCIIa HAa TMPOCThIE
MHOKHUTEIN JUIsl pelIeHus 3a/1a4
1.2 OnepupoBaTh NOHATHEM: CTENIEHb C PAIHOHAIBHBIM IOKA3aTeIeM
13 OnepupoBarh MOHATHSIMH: JIOTapu(M UYUCTIa, ACCITUYHBIC W HATypaIbHbBIC
' jiorapuMsI
2 VYpaBHEHUsI U HEPABEHCTBA
2.1 [IpuMeHaTp CcBOWCTBa CTENMEHW I TPeoOpa3oBaHUs  BBIPAKCHHM,
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23

24

2.5

ONEepUpPOBaTh MOHATUSAMU: TIOKA3aTEIbHOE YpaBHEHHE U HEPaBEHCTBO;
pelaTh OCHOBHBIE TUIIBI [TOKA3aTENIbHBIX YPABHEHUN U HEPABEHCTB
BreimonHATe 1peoOpa3oBaHUs BBIPAKEHHH, COJEPXKAIIUX JIOTapH(MBI;
ONEpUPOBATh MOHATUSAMU: JIOTAPUPMUUECKOE YpaBHEHHE U HEPaBEHCTBO;
pelaTh OCHOBHBIE TUIIBI TOTapU(PMHUUECKUX YPaBHEHHUI U HEPABEHCTB
Haxoauts penieHust mpocTeUnX TPUTOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh MOHATUAMM: CUCTEMA JIMHEUHBIX YPAaBHEHUU U €€ pEILICHHUE;
MCII0JIb30BaTh CUCTEMY JIMHEMHBIX YPAaBHEHUN /ISl PELICHUS MTPAKTUYECKHUX
3a1a4

Haxomuts pemennst npoCTeHINX CUCTEM U COBOKYITHOCTEHM PAllMOHAJIBHBIX
ypaBHEHUH U HEPABEHCTB

2.6

3.1

32

33

34

MonenupoBaTh peajbHBIC CHUTYalldd Ha S3bIKE alreOpbl, COCTABISATH
BBIPQKCHUS, YPABHEHUS, HEPABEHCTBA M CHUCTEMBI 110 YCIOBHUIO 33Ja4H,
HCCIIEI0BaTh MOCTPOEHHBIE MOJIENH C UCIIOJIB30BAaHUEM arrapaTa aareopsl

OyHKIMH U TpaduKu
OnepupoBarh MOHATUSAMHU: TEPHOAMYCCKAS (PYHKIHS, TMPOMEKYTKH
MOHOTOHHOCTH (YHKIIMU, TOYKH HKCTpeMyMa (QYHKIHUH, HAUOOJbIIEE U

HauMeEHbIllee 3HA4eHUs (YHKIMHM HA MPOMEXYTKE; MCIOIb30BaTh UX JUIS
rccaeaoBaHus QyHKIMH, 33IaHHON TpapuKoM

OmnepupoBaTh HMOHATHAMH: TPAPUKH MOKA3aTEIBHOH, JOrapUPMHUECKON H
TPUTOHOMETPUYECKUX (DyHKUMI; un300pakaTb HX Ha KOOPAMHATHON
IJIOCKOCTH UM UCIIOJIB30BATH IS PEILICHUs] yPAaBHEHUI 1 HEPABEHCTB
N300pakaTh Ha KOOPAMHATHOMN MJIOCKOCTU IpapuKH JIMHEHHBIX YpaBHEHUI

" UCII0JIB30BAaTh UX IJId PCHICHUA CUCTEMbI JIMHEHHBIX ypaBHCHI/Iﬁ

Hcnonp3oBate rpaduku (yHKIMA A7 HCCIEIOBAHUS TPOLIECCOB U
3aBUCUMOCTEH U3 APYTruX yuyeOHBIX AUCIUILIIH

4.1

4.2

4.3

Havana maTemaTnueckoro ananmsa

OmnepupoBaTh MOHATUSAMU: HETIPEPBbIBHAS (QYHKIINS, TIPOU3BOIHAS (PYHKITUH,
WCTOJIb30BaTh T'€OMETPUUECKUN W (PU3MUYECKHI CMBICI MPOU3BOJHOM IS
pemenus 3anaqy

HaxoauTe  mpou3BOAHBIE  AJIEMEHTAPHBIX  (YHKUWH,  BBIUUCIATH
HPOU3BOIHBIE CYMMBI, IPOU3BEACHHS, YACTHOTO (PYHKLIUH

Hcnons30BaTh  MpPOW3BOJMHYIO Il WCCEeNOBaHWS  (QYyHKIMH  Ha
MOHOTOHHOCTh M JKCTPEMYMBI, MPUMEHSTh PE3yJIbTaThl HCCIEIOBaHUS K
MOCTPOCHUIO IPaUKOB

4.4

4.5

4.6

Hcnonn3oBaTh MPONU3BOAHYIO JIsI HAXOXKACHHUA HAWITYy4IICro PCHICHUA B
OPUKIAAHBIX, B TOM YHCJIC COIUMAJIbHO-O3KOHOMHNYECKUX, 3aaadax
OHCpI/IpOBaTB IIOHATUAMMU: nepBoo6pa3Ha51 U HUHTCIpall; IIOHUMATb

reOMETPUUECKUI U (PU3UYECKHI CMBICIT HHTETpaja

Haxomuths mepBooOpa3Hbie 3JIeMEHTAPHBIX (QYHKIMH, BBIYHCISATh HHTETPAI
o ¢opmyne Hprotona — Jleitbnuia



4.7

Pemrats OPUKIAAHBIC 3a/la4i, B TOM YHCJIC COOHAIIBHO-ODKOHOMHUYCCKOI'o U
(I)I/ISI/I‘-IeCKOI‘O XapaxKkTepa, CpeaACTBAMA MATCMATHYCCKOI'O aHaJIn3a




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

10 KJTACC

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

Konx
1 Hucna u BBIYUCIIEHUS
Panmonaneupie  uyucia. OOBIKHOBEHHBIE M JIECATUYHBIE JPOOH, IPOLIEHTHI,
11 OecKOHEeUHbIE MepuondYecKue Ipodu. Apudmernueckue onepamnun ¢ paluoHaIbHBIMU
' qHcIaMy, TpeoOpa3oBaHus YHCIOBBIX BhIpakeHuil. [IpuMenenue npodeii u nmporeHToB
JUISL peLeHUs IPUKIIAIHBIX 3a/1a4 U3 PA3JINYHbIX OTPACIIC 3HAHUN U PEAIbHON KU3HU
JleiicTBuTenbHBIC YKcia. ParmoHanbHble U MppallMOHANIbHBIC Yhciia. ApudmeTuueckue
1.2 omepaunuu c AeHCTBUTENbHBIMH yuciaMu. [IpuOMmKEHHBIE BBIUMCICHHS, IMpaBUIaA
OKpPYTJIEHUS], IPUKUIKA U OLICHKA Pe3yJibTaTa BBIUNCICHUN
Crenienp ¢ 1enbiM nokasareneM. CtannapTHas Gopma 3aricu JeHCTBUTEILHOTO YHCIIA.
1.3 Hcnonp3oBanue moaxosmiei (opMbl 3alUCH JIEHCTBUTENBHBIX YUCEIN JI PEIIeHUs
MPAKTUYECKHX 3a/1a4 U TPEJICTABIICHUS JaHHBIX
14 Apudmerndeckuii KOpeHb HATypalbHOW cTerneHu. JleHCTBUS ¢ apupMeTHIECKHUMU
' KOPHSIMU HAaTypaJIbHON CTENIEHU
L5 CuHyC, KOCHMHYC M TaHI€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
apKTaHI€HC YMCJIOBOIO apryMeHTa
2 VYpaBHEHUs U HEPABEHCTBA
2.1 ToxnecTBa U TOXKIECTBEHHBIE IPe0Opa30BaHUS
29 [Ipeo6pa3oBaHre TPUTOHOMETPUUECKUX BbIpaxeHH. OCHOBHBIE TPUTOHOMETPUUECKHE
' hopmytbl
)3 VYpaBHeHue, KopeHb YypaBHeHUs. HepaBeHCTBO, pellleHHMe HepaBeHCTBA. MeTon
' HUHTEPBAJIOB
2.4 Pemrenue nenbix U ApoOHO-pallMOHABHBIX YPABHEHHUN U HEPABEHCTB
2.5 Pemrenre nppanrioHanbHBIX YpPaBHEHUN U HEPABEHCTB
2.6  Pemenue TpUroHOMETPUUECKUX YpaBHEHUN
57 [IpuMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUIO MaTEMAaTUYECKUX 3a]1ay U 3a]1a4 U3
' pa3IMYHBIX 00JacTel HAYKU M PEATbHOMN KU3HU
3 OyHKIMH U TpaduKe
31 OyHkus, crnocoObl 3amanus QyHknuu. [padux ¢yHkiuu. B3aumao oOpaTHBIE
' GyHKIHHA
39 Ob6nacth ompeneieHuss U MHOXKECTBO 3HaueHud ¢yHkuun. Hymu ¢dyHkuum.
' [TpoMexyTkH 3HAKOTIOCTOSIHCTBA. YETHBIE U HEUETHBIE (DYHKIIUU
3.3 Crenennast GyHKIMS ¢ HaTypalbHBIM U IIEJIBIM TTOKa3zaTeneM. E€ cBoiicTBa u rpaduk.



CaoiicTBa 1 rpadK KOPHS 1-0i CTETICHU

Tpuronomerpudeckass OKpPY>KHOCTb, ONPEICICHHE TPUTOHOMETPUYECKUX (QYHKIUH

34 YHCIOBOTO apryMEHTa
4 Hagana maTremaTnyeckoro aHanusa
41 [TocnenoBarenbHOCTH, CMOCOOBI  3aJaHusd MocieAoBareiabHOCTE. MOHOTOHHBIE
' OCJIEI0BATENILHOCTH
Apudmernueckass U TreoMeTpuueckas Iporpeccuu. beckoHeuHo —yObIBaromas
4 | TEOMETPHYECKas NPOrpeccHs. Cymma OecKkOHEYHO YOBIBAaIOIIEH TE€OMETPHUYECKOU
' nporpeccuu. ®dopmyrna crmoxHbIX mpoleHToB. lcmonb3oBaHue mporpeccuu Aiis
pEeILIeHUs peabHBIX 3a]a4 IPUKIAIHOTO XapaKTepa
5 MHosxecTBa 1 JIOTHKa
MHo)kecTBO, oOmnepauud Haja MHoXecTBaMu. Jluarpammbel Oiiniepa — BeHHa.
5.1 IIpuMeHEHHE TEOPETHKO-MHOKECTBEHHOTO —ammapara Uil OIMCAHHMA PEalIbHBIX
IIPOLIECCOB U SIBJICHUH, P PEILICHUH 33]a4 U3 APYTHX Y4eOHBIX PEIMETOB
5.2 Ompenenenue, Teopema, CIEACTBUE, JOKA3aTEIHCTBO
11 KJIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 Hucna v BBIYUCIECHUS
1.1 Hatypanbsble u nensle yncina. [Ipu3Haku 1e1MMOCTH LETIbIX YHCET
1.2 Cremnenp ¢ palmoHaIbHBIM MOKa3aTeraeM. CBONWCTBA CTETICHU
1.3 Jlorapudm uucna. [lecsTuynble U HaTypajibHbIE JOrapupMbl
2 VYpaBHEeHUs U HEPABEHCTBA
2.1 ITpeoOpa3oBanue BBIPAKEHUN, COACPIKALIMX JIOTapU(HMBI
2.2 [TpeobOpaszoBanme BeIpaXEHUH, COMIEPKAIIMX CTEMEHU C PAllMOHATLHBIM TTOKa3aTelIeM
2.3 IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 [TokaszaTenbHbIE ypaBHEHUS N HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA
26 Cucrembl TMHENHBIX YpaBHEHUN. PenieHre NpuKiIaaHbIX 3a1a4 ¢ IOMOIIBIO CUCTEMBI
' JIMHEWHBIX YPaBHCHHIA
2.7 CucremMbl U COBOKYITHOCTH PAllMOHAIBHBIX YPABHEHUN U HEPABEHCTB
)3 [IpumeHeHrEe ypaBHEHMI, CUCTEM M HEPABEHCTB K PEUICHUIO MaTEMaTHUYECKUX 3a/1ay
’ U 3aJ1a4 U3 pa3IMuHbIX 00JacTell HayKu U pealbHOM JKU3HU
3 OyHKIMU U TpaduKu
@Oynkius. [lepuoanyeckne ¢yHkmn. [IpoMexyTkm MOHOTOHHOCTH —(DYHKIIMH.
3.1 MakcuMymbl U MUHUMYMBI ¢yHKIUH. HawuGomnpinee v HauMmeHblllee 3HAYEHUE
(GYHKINU Ha TPOMEKYTKE
32 Tpuronomerpuueckue GyHKINHU, UX CBOHCTBA U rpaduku



33
3.4

3.5

4.1
4.2

4.3

4.4

4.5

4.6

4.7

[TokazarenbHast u Jorapudmuueckas GyHKIUU, X CBOMCTBA U IpaduKu
Hcnons3oBanue rpadukoB GYHKIUHN ISl peICHUS YPAaBHEHUH U TMHCHHBIX CUCTEM

Hcnons3zoBanne rpadukoB GyHKIUHA 71 KCCIAEAOBAHUS ITPOLIECCOB U 3aBUCUMOCTEH,
KOTOpBhI€ BO3HUKAIOT NPU PELICHHH 3aJa4 U3 JAPYTUX Yy4eOHBIX MPEAMETOB H
peabHON KU3HU

Havana maTemaTrnueckoro aHanusa
HenpepwiBable GyHKIIMN. MeTO1 MHTEPBATIOB 7Sl PEIICHHSI HEPAaBEHCTB
[TpousBoanas ¢pyukuuu. ['eomeTpuueckuii 1 GU3NIECKUN CMBICT TIPOU3BOTHON

[TpousBonHbIe 3MeMEHTApHBIX (QYyHKUIUH. DOpMyIBl HAXOXKICHHS TPOU3BOIHON
CYMMBI, IPOU3BEIEHUS U YaCTHOTO (PYHKIMUN
[IpuMeHeHne NPOU3BOJHOW K HCCIENIOBaHUIO (YHKIMA Ha MOHOTOHHOCTb U

9KCTPEMYMBI. HaXO)KIleHI/IG HAuOOIBIIET0 M HAaMMEHBIIET0 3HAYEHUS q)YHKI_[I/II/I Ha
OTPEC3KEC

[IpuMmeHeHne TPOU3BOJHON U HAXOXACHHS HAWIYYIIEro PEIICHUs B IPUKIATHBIX
3ajjavax, Uil ONpeAeNeHHs CKOPOCTH Tpoliecca, 3aJaHHOro (opMmysoi uiu
rpagukoM

IlepBoobOpa3nas. Tabmauia nepBooOpa3HbIX

WuTterpan, ero reoMeTpudeckuii 1 GU3NUYECKUid CMbICI. BrluucieHre nHTerpaia mno
dbopmyne Hetotona — JleliOHuIa



IMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHHUSA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBepPsSieMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaHUS K PeAMETHBIM pe3yJibTATaM OCBOCHUS
OCHOBHOI1 00pa30BaTeJIbHOM IPOrPaAMMBI CPeAHEro 001ero
oOpa3zoBanus

Bnanenne Meromamm 10Ka3aTeNbCTB, alNTOpPUTMAMM pPELICHHS 3ajad;
yMeHHE (QOpMYJUPOBATh U ONEPUPOBATh TMOHATUSAMU: OIpENEICHUE,
aKCMoMa, TeopeMa, CIIeJCTBUE, CBOWCTBO, NPHU3HAK, JI0KA3aTeIbCTBO,
paBHOCWIIbHBIE (OPMYITMPOBKH; MPUMEHSTh UX; YMEHHE (OPMYIHUPOBATH
o0paTHOE M NPOTHUBOIOJIOKHOE YTBEP)KJIEHHE, NMPUBOJUTH IPUMEPHI U
KOHTPIPUMEPBI, HCIOJIB30BaTh METOJ MAaTeMaTHYeCKOW MHIYKLUY;
MIPOBOJIUTH J0KA3aTEJIbHBIE PACCYKJICHHS TPU PELICHNUH 3a]1a4, OIICHUBATh
JIOTHYECKYI0  MPaBUJIBHOCTh  PACCyX JACHUW; yMEHUE  OIEepUpPOBaATh
HOHATHAMM: MHOXXECTBO, IOJMHOKECTBO, ONEpALMU HaJ MHOXXECTBaMH;
YMEHHE MCHOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar s
OTMCaHMS PeaJbHBIX MPOIECCOB U SIBICHUH U MPHU pEIIeHUH 3a]ad, B TOM
qucie U3 JIPYruX y4eOHbIX MPEIMETOB; YMEHUE ONEepPUPOBATH MOHATHAMU:
rpad, cBs3HBIN rpad, nepeBo, UK, rpad Ha TUIOCKOCTH; YMEHHUE 3a]1aBaTh
U OMMCHIBATh Ipadbl pa3IMYHBIMU CIIOCOOAMH; MCMHOIb30BaTh Tpadbl Npu

pCUICHUM 3a/1a4

YMeHue onepupoBaTh NOHATHSAMM: HaTypalbHOE YMCIO, LEN0oe YHCIIO,
CTEIEHb C LIEJIbIM [T0Ka3aTeseM, KOpEeHb HAaTypaJbHON CTEIIEHH, CTEIEHD C
palMoHaIbHBIM IIOKA3aTENEM, CTENEHb C JACHCTBUTEIbHBIM IMOKA3aTEIIEM,
jgorapumM Yucia, CHUHYC, KOCHUHYC M TAaHIE€HC IPOU3BOJIBHOIO YHUCIA,
OCTaTOK M0 MOJIYJIO, PAaLMOHAIbHOE YUCIIO, HPPALMOHAIBHOE YHCIO,
MHOKECTBA HATYpalbHbIX, LEJIbIX, PAalUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeNT, YMEHHE HCII0JIb30BaTh MPU3HAKU JICTUMOCTH, HAMMEHBIIUI 00Iunit
JIeNUTEeNh W HauMEHblIee oOllee KpaTHoe, alroput™M EBkimaa npu
pElIeHnN 3aa4; 3HAKOMCTBO C Pa3JIMYHBIMM MO3MIMOHHBIMH CHCTEMaMHU
CUMCJICHUS; YMEHUE BBIIIOJHATH BHIUMCICHUE 3HAUEHUH U peoOpa3oBaHUs
BBIP@)KEHUI CO CTelmeHsMH M Jorapupmamu, npeoOpa3oBaHUs APOOHO-
palMOHAJIbHBIX  BBIPAKEHUH; yMEHHME  ONEpPUPOBATh  IOHATHUAMU:

MoCJICA0BAaTCIBHOCTD, apI/I(I)MCTI/I‘-IeCKaSI nmporpeccus, TrcoMCTpUICCKaAd



nporpeccusi, OECKOHEYHO YOBbIBaroLas TeOMETpUYEcKas IPOrpeccus;
YMEHME 3a/aBaTh IIOCJIEJOBATEIbHOCTH, B TOM YHUCIIE C IIOMOIIbIO
PEKYPPEHTHBIX (POPMYJI; YMEHHE ONEPUPOBATh MOHATUSAMU: KOMIUIEKCHOE
YHUCIIO, CONPSKEHHBIE KOMIUIEKCHBIE 4MCIA, MOJYJb M  apryMEHT
KOMIUIEKCHOTO  4Mcia,  (opMa  3amucM  KOMIUIEKCHBIX — YHMCEN
(reomeTpuyeckas, TpUTOHOMETpUYEcCKass M ajredpanueckas); yMeTb
IPOU3BOJIUTh ApU(PMETUUYECKHE JEHCTBUA C KOMIUIEKCHBIMHM YHCIaMH;
IPUBOJUTH IPUMEPHI MCIIOJIB30BAHMS KOMIUIEKCHBIX UHCEN; ONEPUPOBATh
HNOHATUAMM:  MaTpula 2xX2  wu  3X3, omnpenenuTenb  MaTpULBL,

FCOMeTpI/I‘-IeCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMeHue onepupoBaTh MNOHATHSAMU: palMOHAJIbHBIE, UpPpalMOHATIbHBIEC,
MOKa3aTeNbHbIE, CTENEHHbIE, JIOTapU(pMUUYECKHE, TPUTOHOMETPUYECKUE
YpaBHEHUsI M HEPABEHCTBA, MX CHUCTEMbI, YMEHHE ONEPUpPOBATH
MOHATUSIMU: TOXKJECTBO, TOXKJIECTBEHHOE NpeoO0pa3oBaHue, YypaBHEHHUE,
HEpPaBEHCTBO, CHCTEMa YypPaBHEHUNW M HEPABEHCTB, PABHOCHIIBHOCTH
YpPaBHEHUH, HEPABEHCTB M CHCTEM; YMEHHME pellaTb YpPaBHEHHS,
HEpPAaBEHCTBA M CHUCTEMbl C TOMOLIBIO PA3IUYHBIX NPUEMOB; pEIIATh
YpaBHEHHUS, HEPABEHCTBA MW CHCTEMBl C IapaMeTpPOM; MPUMEHSATH
YpaBHEHUsI, HEPABEHCTBA, UX CHCTEMbl JJI1 PEIICHHUS MaTeMaTHUYECKUX

3a/1a4 U 33]1a4 U3 pa3Iu4HbIX 00JaCTel HayKu U peaibHOM KU3HU

YMeHue onepupoBaTh HOHATHAMM: (DyHKIUS, 4YETHOCTh (DYHKIMH,
HNEePUOIUYHOCTh (YHKIMH, OTPAHUYECHHOCTh (YHKIIMH, MOHOTOHHOCTb
(GyHKIUH, SKCTpeMyM (QYHKIMH, HauOoJblliee W HaWMEHbIIee 3HAYCHUs
(YHKIIMM Ha TPOMEXKYTKE, HEmpepbIiBHAS (DYHKIMS, aCUMIITOTHI Tpaduka
(GyHKIMHU, TIepBasi ¥ BTOpas MPOW3BOAHAS (DYHKIMH, T€OMETPHUECKUN |
¢u3nyeckuif CMBICT TPOM3BOJHOM, TEepBOOOpa3Hasi, ONpeAenEHHbIH
UHTErpal; yMEHHME HaxXOAWTh acCHUMITOThI Tpaduka (QyHKUUH; yMEHHUE
BBIUMCIIATH  NPOU3BOJHBIE  CYMMBI, TNPOM3BEIECHMS, YacTHOIO U
KOMIO3UIMK (YHKIUN, HAXOAUTh ypaBHEHUE KacaTeJIbHOW K rpauky
(YyHKIMH; YMEHHE HaXOIUTh IPOU3BOJHBIE 3JIEMEHTAapHBIX (QYHKLUI;
YMEHHE MHCIOJb30BaTh MPOM3BOJIHYIO Ul HCCIeloBaHUA (QYHKINH,
HAXOJIUTh HAWOOJNbIIME W HAUMEHbIINE 3HAYeHUS (QYHKIHHA; CTPOUTH
rpaduKd MHOTOYJICHOB C HCIIOJIb30BAaHUEM almapaTa MaTeMaTH4ecKoro
aHaJM3a; NPUMEHATH IPOU3BOAHYIO ISl HAXOXACHHUS HaWIydlIero
pelieHrs B MPHUKJIAJHbIX, B TOM 4YHUCII€ COLIMAJIbHO-3KOHOMHYECKUX H

(bu3nuecKux 3a7avax; HaXOJUTh IUIOMIATN U 00BEMBI QUTYP C TIOMOIIBIO



HUHTErpaia;, MNpuBOAWUTL HNPHUMEPbBI MATEMATUYCCKOrO MOACIMPOBAHUA C

noMo1sio U depeHnanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATUAMU: TpaduK QyHKIUH, oOpaTHas QyHKIMA,
KOMIo3uius (yHKIMHM, JuHEeHHas (QyHKUUSA, KBaJpaTWdHas (QYHKLUS,
panMoHanbHass (QYHKUUS, CTerneHHass (YHKLIUS, TPUTOHOMETPUUECKHE
¢byHKIMKM, OOpaTHBIE TPUTOHOMETPUYECKHE (PYHKIIMHU, TOKa3aTelabHAs W
jgorapupmuueckas (QYHKLIHWU; YMEHHE CTPOUTh TpapuKH H3YYEHHBIX
(GyHKIUMH,  BBIMONHATH  npeoOpa3oBaHust  TpapuKkoB  (yHKUUH,
UCIIOJIb30BaTh IpadUKM Ul U3yYeHHs MPOLECCOB U 3aBUCHUMOCTEH, MpHU
pelleHNH 3aJady U3 APYruX y4eOHbIX NPEIMETOB U 3a/1ady U3 pealbHOH
KHU3HHM;, BBIpaXaThb (OpMyJaMH 3aBHCHUMOCTH MEXIy BEIUYHHAMU;
WCITIOJIB30BaTh CBOMCTBA M rpaduku (PYyHKIMNA JUIsl PEIICHUsS ypaBHEHUH,
HEpaBEHCTB M 3aJady C MNapaMeTpamH; H300paxaTb Ha KOOPIWHATHOM

IJIOCKOCTH MHOYKECTBA PEUICHUN YPAaBHEHMI, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3ajaud pPa3HBIX TUIIOB (B TOM 4YHCIE Ha
MPOLEHTHI, JAOJM U YacTH, HA ABIKEHHE, pabOTy, CTOMMOCTh TOBapOB U
yCIIyT, HaJOTH, 3aJjaud U3 00JacTH YNpaBJICHUS JIMYHBIMU U CEMEHHBIMU
(uHaHCAMM); COCTaBIATh BBIPAKEHMS, YpPAaBHEHMs, HEPAaBEHCTBA M HX
CUCTEMBbl IO YCJOBMIO 3ajjaud, HUCCIIEJOBAaTh IOIYYEHHOE pEILIEHUE U
OLICHMBATh TMPaBAONOAOOHOCTh pPE3yJbTaTOB, YMEHHE MOJEITUPOBATH
pea’bHble CUTyallud Ha $S3bIKE MAaTEMAaTHUKH; COCTaBISATH BBIPAKEHMUS,
YpaBHEHUs, HEPABEHCTBA M UX CUCTEMBI 110 YCIOBHIO 33J]a4H, UCCIIEI0BATh
MIOCTPOCHHbIE ~ MOJEIM C  HUCIOJB30BaHMEM  ammapara  ajireopsl,

UHTEPIPETUPOBATH MOTYYEHHBIN pe3ysibTaT

YMeHue onepupoBaTh MOHATUSAMHU: CpelHee apu(MeTHdecKoe, MeIuaHa,
HauOoJIbIlIee M HaUMEHbIIee 3HAUYEHUs, pa3Max, AUCHEPCHUsi, CTaHAapTHOE
OTKJIOHEHHE YMCJIOBOr0 Habopa; yMEHHE HU3BJIEKaTb, MHTEPIPETUPOBATDH
uHpOpMaIMIO, MIPEICTaBICHHYIO B Ta0auIax, Ha AUarpamMmax, rpaukax,
OTpaKaloIlyl0 CBOMCTBA peajbHBIX MPOLIECCOB U SIBICHUHN; MPEICTaBIATH
uHpOpMAIIMI0O C TMOMOUIbI0 TabMUI MW JAMarpaMM; HCCJIEN0BaTh
CTaTUCTUYCCKUC OAaHHBIC, B TOM 4YHCJIC C IMPUMCHCHHUCM rpa(bnqecxnx
METO/IOB M JIEKTPOHHBIX CPEICTB; rpaMuecKn MCCIeI0BATh COBMECTHBIE

Ha6J'IIO,Z[CHI/I${ C IIOMOUIBIO JUarpaMm pacCCUuBaAHUS U JIMHEMHOMN perpeccuun

YMeHue OnepupoBaTh IOHATHUAMM: CIYyYaWHBIH OINBIT U CIy4alHOE

CcOOBITHE, BEPOSTHOCTb CIIy4alHOTO COOBITHS; YMEHHUE BBIYMCIATH



BEPOATHOCTh C MCIOJB30BaHUEM TpadUUYecKUX METOJO0B; NPUMEHSATh
(GopMyJBl CIOXKEHUS W YMHOXXEHHUS BEpOSATHOCTEH, (HOpMyny IOIHOM
BEpoOATHOCTH, Gopmyny bepnyminu, komOuHaTOpHBbIE (HAKTBHI U (HOPMYIIBI;
OLICHMBATh BEPOSITHOCTU pPEaNbHBIX COOBITHIA; YMEHHE ONEepUpOBATH
HNOHATHAMM:  CllyyaiiHas BEJIMYMHA, pACHpElelIeHHe BEPOSTHOCTEH,
MaTEMaTUYECKOE OXHJaHUE, JUCHEPCHS W CTaHJApPTHOE OTKJIOHEHUE
CllydyallHOM  BEIWYMHBL, (QYHKIMU pacnpeieieHus U I[JIOTHOCTH
PaBHOMEPHOT0, [TOKA3aTEIbHOIO0 ¥ HOPMAJIBHOTO PACIpPEEIICHUI; YMEHNE
UCIIOJIb30BaTh CBOMCTBA M3YUYEHHBIX pacIpe/lelIeHUN Ul pelieHus 3a/1ay;
3HaKOMCTBO C MOHATHUSMH: 3aKOH OOJIBIIMX YHCEN, METOJbI BHIOOPOYHBIX
UCCIICIOBAaHUM; yMEHHE MPHUBOJUTH MPUMEPHI MPOSBICHUS 3aKOHA
OONBIINX 4YHCEN B TNPUPOAHBIX W OOILIECTBEHHBIX SIBJICHUAX; YMEHHE
OIIEpUPOBATH IMOHATUSAMHU: COUYETAHUE, NEPECTAHOBKA, YHUCIO COUYETAHHUH,
YUCIO  TEepecTaHoBOK; OuMHOM  HblOTOHa;  yMeHME  NPUMEHSTH
KOMOMHATOpHBIE (DAKTHI U PACCYXKACHUS Ul pEIleHHs 3a7ay; OLIEHUBATh
BEPOSITHOCTH PEAIbHBIX COOBITHI; COCTaBIATH BEPOSATHOCTHYIO MOETH U

UHTEPIIPETUPOBATDH MOITYUESHHBIN pe3ynbTat
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YMenue onepupoBaTh MOHATHUAMHU: TOYKa, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyY, BEJIMUMHA YIJIa, IJIOCKUHN YIroJl, ABYTPAHHBIN
YIoJI, TPEXTPAHHBIN yTOJl, CKPEIMIMBAOUIMECS NPSAMBIE, MAPAJIIETBHOCTD U
MEPIECHIUKYISIPHOCTh TPSAMBIX W IIOCKOCTEHW, Yrosl MEXAY MPSIMbIMU,
Yroja MeXay IHpsMOM U IUIOCKOCTBIO, YIOJI MEXIy IUIOCKOCTSAMH,
paccTossHUE OT TOYKHM [0 IUIOCKOCTH, PACCTOSHUE MEXKIY MPSIMBIMU,
paccTOsIHUE MEXIY IUIOCKOCTSIMU; YMEHHE HCMOJIb30BaTh MPU PEIICHUU
3a/a4 u3yueHHbIe (PAKTBl U TEOPEMBI INIAHUMETPUHU; YMEHHE OICHUBATh
pa3Mepbl OOBEKTOB OKpY)KAIOIIEr0 MHUpa; CTPOUTH MaTeMaTHYecKue
MOJEIN C IIOMOLIPIO TEOMETPUYECKUX IIOHSATUH W BEJIMYHMH, PELIATh

CBA3aHHBIC C HUMHU MMPAKTHYCCKUEC 3a1a4n

YMeHue onepupoBaTh MOHATUSAMU: IUIOWAAb (QUIYpbl, 00BEM (UTYPBL,
MHOTOTPaHHMK, IPaBUIbHBIH MHOTOTPAHHMK, CEYEHHE MHOIOI'DAaHHUKA,
Ky0, mapajuienenuies, Opu3Ma, NHUpaMuaa, (Urypa U IOBEPXHOCTb
BpallleHusl, LWIMHIP, KOHYyC, map, cdepa, miomans chepsl, IUIOmaib
IIOBEPXHOCTH NHMpaMHbl, MPHU3MbI, KOHycCa, LWINHApa, 00BEM KyoOa,
IPSIMOYTOJIBHOTO NapajuleNIENUIena, MUPaMUIbl, TPU3MBI, LWINHAPA,
KOHyca, Iapa, pa3BEPTKAa IMOBEPXHOCTH, CEYEHMUsS KOHyca M LMIUHAPA,

napajujiCe/ibHbl€ OCH HWJIX OCHOBAHHWIO, CCYCHHUC IIapa, IIJIOCKOCTb,



Kacaromasicsa cdeppl, UWIMHIpPA, KOHyCa; YMEHHE CTPOUTh CEueHHue
MHOTOTPaHHHUKA, M300pa)KaTh MHOTOTPAHHUKH, (UTYPHI U TOBEPXHOCTHU
BpAIICHUs, UX CEYCHHS], B TOM YHUCIIE€ C TIOMOIIbIO 3JIEKTPOHHBIX CPEICTB;
YMEHHE TMPHUMEHSITh CBOMCTBA T€OMETPUYECKHX (UTYpP, CaAMOCTOSITEIHHO
(dhopMynHupoBaTh OMpeesIeHUs] U3y4yaeMbIX (GUTYp, BBIIIBUTaTh TUIOTE3HI O
CBOWCTBaX M IMpH3HAKAX T'€OMETPHUUECKUX (Uryp, OOOCHOBHIBATH HIIU
omnpoBepraTb HX; YMEHHE MPOBOJAUTH Kiaccuukamuio ¢Guryp 1o
pa3IMYHBIM TpPU3HAKaM, BBHITIONHATH HEOOXOJUMBIC JTOTIOJTHUTEIHHBIC

MOCTPOEHUS
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YMeHue omnepupoBaTh TOHSATHSIMH: JIBIDKEHHE B  POCTPAHCTBE,
napajieNbHblii TIEPEeHOC, CUMMETPHsI Ha IJIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue MOA00Ms, TMOAOOHBIE (UTYPBI, YMEHHE
pacmo3HaBaTh paBHBIE W MOJOOHBIE (UTYPBI, B TOM YHCJIE B MPHPOJE,
UCKYCCTBE, apXUTEKType; UCIOIH30BATh TE€OMETPUUYECKIE OTHOIICHHUS TIPH
pelIeHNH 3ajad; HaXOAWUTh TEOMETPUYECKHE BEIMYUHBI (JUIMHA, YTOJI,
10k, 00BEM) TIPU PEIICHUHU 3a/a4d U3 JAPYTHX YYEOHBIX MPEIMETOB U
W3 peanbHOW JKU3HU;, YMEHHUE BBIYHUCIATH T€OMETPUUYECKUE BEITUYHHBI
(mmHA, yroN, IJIOMAgb, OOBEM, TUIOMAAb TOBEPXHOCTH), HCIIONIB3YS
U3y4yeHHbIE (OPMYJIBI MU METOJbl, B TOM YHCIIE: IUIOIAAb MOBEPXHOCTH
NUpaMUzbl, TPU3MBI, KOHyCa, IWIMHAPA, TUIoaas cdepsl; 00bEM Kyoa,
NPSMOYTOJIBHOTO  MapajUieNienuIeia, MHPAMUIbI, TPU3MBI, LMIMHIPA,

KOHYCa, Il1apa; yMEHHEe HaXOIUTh OTHOIIIEHHE 0OBEMOB MOIOOHBIX QUTYP

YMeHue onepupoBaTh MOHATHSAMHU: MPSIMOYTOJIbHAS CHCTEMa KOOPIMHAT,
BEKTOpP, KOOPAWHATHI TOYKH, KOOPJAMUHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEICHNE BEKTOpPAa HA YHCIIO, PA3JIOKEHHE BEKTOpa Mo Oasmucy,
CKaJsipHOE TMPOU3BEACHHUE, BEKTOPHOE MPOU3BEICHUE, YTONI MEXKIY
BEKTOPAMU; YMEHHE HCIIOJIb30BaTh BEKTOPHBIH U KOOPAMHATHBIM METO]

IJId pCIICHHUA T'COMCTPHUYICCKUX 3a/1a1 U 3aJia4 IpYyTHUX y‘Ie6HLIX npeamMcToOB

YMeHnue BbIOMpaTh MOAXOIAIINA METO I PEUICHHsI 3aja4l; TOHUMaHue
3HQYUMOCTH MATEMATHKH B H3YUYEHHUHM TPUPOJIHBIX M OOIIECCTBEHHBIX
MPOLIECCOB U SIBJICHUW; yMEHUE pAclo3HaBaTh IMPOSIBICHUE 3aKOHOB
MaTEMaTUKH B MCKYCCTBE, YMEHHE MPUBOIUTH IPUMEPHI MAaTEMATHYECKHUX

OTKPBITUH POCCUMCKON U MUPOBOM MaT€MaTUYECKON HAyKH



INEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, ITIPOBEPAEMBbBIX HA EI'D

IHO MATEMATHUKE
Kon IIpoBepsiemMblii 3JIEMEHT COAEePKAHUS
1 Yucna v BBIYUCIICHUS
1.1 HatypanbHble u nienble uncia. [Ipu3Haky AeIMMOCTH HEIbIX YUCET
12 Panmonanpubie  umciia. OOBIKHOBEHHBIE W JIECATHYHBIE JpOOHM, TMPOIICHTHI,
. OecKOHEUYHbIE IEPUONUECKHE JPOOH
13 ApudmeTnueckuii KOpeHb HaTypasbHOHM creneHu. JleiicTBus ¢ apudmeTnyecKkumMu
. KOPHSIMU HaTypaJIbHOU CTEIIEHU
L4 Crenens ¢ 1enbM nokasaresieM. CTeneHb ¢ pallMOHaIbHBIM NoKa3areneM. CBoiicTBa
' CTETIEHU
15 CuHyC, KOCMHYC M TaHI'€HC YHCJIOBOIO aprymeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHI€HC YMCJIOBOIO apryMeHTa
1.6 Jlorapudm uncna. JlecsTuuHble U HATypallbHbIC JOrapu(Mbl
HevictBurenpHble 4Yucia. ApudmeTudyeckue omnepanud ¢ JeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpuOnmkEHHbIE BEIYUCICHIS, TIPaBUIIa OKPYTJICHUS, IPUKHUIKA U OIICHKA
pe3yibTaTa BEIYACICHUN
1.8 [TpeoOpa3oBaHue BbIpAKECHUN
1.9 KommekcHble yncna
2 VYpaBHEHUs U HEpABEHCTBA
2.1 Llensie 1 1poOHO-pallMOHATBHBIC YPABHEHUS
2.2 HppanmoHanpHble ypaBHEHUS
2.3 TpuroHomeTpudyeckre ypaBHEHUS
24 [TokazarenbHble U JOrapuPMUUECKHE ypaBHEHUS
2.5 Hensie u 1poOHO-paIioHaIbHbIE HEPABEHCTBA
2.6 HppanmoHanpHble HEpaBEeHCTBA
2.7 [Toka3zarenbHble U TorapuMuyecKre HepaBeHCTBA
2.8 TpuronomeTpruyeckrue HEpaBEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHMs1, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Marpuiia cucTeMbl TUHEUHBIX ypaBHEHUH. OTnpeaeauTeab MaTpUIlbI
3 DyHKINU U TpaPuKu



Oynaknusa, cnocoOwl 3amanus (ysknuu. ['paduk dynkuumn. B3aumuo oOpaTHBIE

> ¢ynkunu. YétHsie 1 Heu€THBIC pyHKIMU. [leproamueckue GpyHKIUM
O6nacTh ompeneneHuss W MHOXKECTBO 3HadeHWi ¢Gyuknuu. Hymu QyHKIun.
) [TpoMexXyTKH  3HAKOMOCTOSIHCTBA.  IIpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcumymMbl ¥ MUHUMYMBI (yHKnuu. HawmOonbiiee w HaMMeHbIeEe 3HAUCHUE
(GYHKIIMM Ha TPOMEKYTKE
313 CrenenHas ¢GyHKIUS C HATypajdbHBIM U LENbIM ToKa3aTeneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa U rpaduk KOpHS n-0i CTENEHU
34 Tpuronomerpuueckue QyHKIMN, UX CBOMCTBA U TpadUKU
3.5 [TokazaTrenpHas u norapudmudeckas GyHKIIMH, ©X CBOMCTBA U TpapuKu
16 Touku paspeiBa. AcuMnTorsl rpadukoB ¢(ynkuuid. CpoiictBa  (pyHKUMIH,
' HENPEPBIBHBIX Ha OTPE3Ke
3.7 ITocaenoBaTeabHOCTH, CIIOCOOLI 3aaHUs ITOCIIEA0BATEILHOCTEN
3.8 Apudmerndeckas 1 reomeTpudeckas mporpeccu. @opmyiia CI0XKHBIX MPOLIEHTOB
4 Havana maremaTnueckoro anaimsa
4.1 [TpousBoanas ¢pyHkiuu. [Ipon3BoaHbIE A€eMEHTApHBIX (PYHKINH
[Ipumenenrne NPOM3ZBOAHONW K MCCICNOBAHUIO (PYHKIIMA HA MOHOTOHHOCTH U
4.2 sKCcTpeMyMbl. Haxok/ieHue HanOOMbIIer0 U HaWUMEHBIIETr0 3HaYeHUs (QpyHKIUU Ha
OTpe3Ke
4.3 [TepBooOpasnas. Murterpan
5 MHoxecTBa U JIOTHKa
5.1 MHOecTBO, Onepanu HaJ MHOXecTBaMu. [{narpammsl Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHUCTHKA
6.1 OnucarenpHasi CTaTUCTUKA
6.2 BepositHoCcTh
6.3 KomOunaropuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [TpsiMble U IJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena ¥ MOBEPXHOCTH BpALLICHUS
7.5 Koopaunatel 1 BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBSA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* MaremaTtuka. Anredpa W Havanla maremaTuyeckoro ananuza; 10 kiacc.
yriryonennoe obyuenue Mepsnak A.l'., Homuposckuii JI.A., TlonsikoB B.M.;
non  penakmueit  Ilomonbckoro B.E.  OOmectBo ¢ orpaHu4eHHON
OTBETCTBEHHOCTBIO N3z narensckni LEHTP «BEHTAHA-T'PA®y;
AKUHMOHEpHOE o0111ecTBO «3narenscTBO «ITpocBemienne»
* Marematuka. Anre6pa M Hauyaja MaTeMaTHYecKoro aHaiuza; 11 xkiacc.
yriyonennoe obyuenue Mepsnsik A.l'., Homuposckuii [[.A., [Tonsakos B.M.;
non  penaknuein  Ilomonbckoro B.E.  OOmectBo ¢ orpaHu4eHHOH
OTBETCTBEHHOCTBIO N3z narensckui LEHTP «BEHTAHA-T'PA®y;

AxnuonepHoe obuiectBo «M3narensctBo «IIpocBemenne

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

OI'C Mos mkouna https://myschool.edu.ru/

Poccuiickas anexkTponHas mkoJa https://resh.edu.ru/subject/6/

bubmmoreka IIOK https://monypoku.pd/
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