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MHNOACHUTEJIBHAS 3AIIMCKA

VYuebHbIil Kypc «Anredpa W Haualla MaTEMaTUYECKOTO aHAJIU3a» SIBIISIETCS
OJIHMM W3 HauOoJiee 3HAYMMBIX B TPOTpaMMe CpeaHero oOmiero oOpa3oBaHwMs,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHEeYMBAET MHCTPYMEHTAIbHYIO 0azy Jis
M3YYEHHUS! BCEX €CTECTBEHHO-HAYUHBIX KYPCOB, a C JAPYTrOM CTOPOHBI, (OPMUPYET
JIOTUYECKOE U a0CTPAaKTHOE MBIIUICHHE O0Y4YaroIIUXCsS Ha YPOBHE, HEOOXOIUMOM
JUIsL OCBOEHUSI UH(POPMATUKH, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JPYTUX
JUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiuecsi OBIJIaJI€BAarOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOW HaykKu, KOTopas (OpMyIHpPYyET CBOH
JOCTHKEHHUS B MaTeMaTH4ecKkoil popme.

VY4eOHbpIii Kypc anreOpspl U Hayajdl MaTEeMaTHYECKOTO aHajau3a 3aKiablBacT
OCHOBY JJIsi YCIICIIHOTO OBJIAJICHUs 3aKOHAMH (PU3UKH, XUMUHU, OHOJIOTHH,
MOHUMAaHUSl OCHOBHBIX TEHJICHUUNA pa3BUTHUSI SKOHOMUKH U OOILIECTBEHHOMN JKU3HH,
MO3BOJISIET OPHEHTHPOBATHCA B COBPEMEHHBIX HU(MPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTHUSX, YBEPEHHO HCIIONB30BaTh MX I JalbHEWIero oOpa3oBaHUs U B
MOBCEIHEBHOM >XU3HU. B TO ke BpeMs OBiiaJieHne aOCTPAKTHBIMH M JIOTMYECKH
CTPOTMMH KOHCTPYKLMSIMU ajireOpbl M MaTeMaTHUYeCKOro aHaju3a pa3BUBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JIOKa3bIBATh
YTBEPKIEHUS C MOMONIBI0O UHAYKIIMU U PACCYKIATh JNEAyKTUBHO, UCMOJIb30BaTh
00001IeHHe ¥ KOHKPETH3allMi0, a0CTparupoBaHHE W aHAJIOTHIO, (QOpMHUpPYET
KpEaTUBHOE U KPUTUUYECKOE MBIIIICHHE.

B xoxe u3yueHust yueOHOro kypca «Ainredpa M Hadaja MAaTeMaTH4YE€CKOTro
aHaM3a» OOyYarolIMecs: MOJy4YaloT HOBBIA OMBIT PEIICHUS MPUKIAIHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEN PealbHbIX CHUTYalHil,
UHTEPHpPETallud  TOJYYEHHBIX  pEHIeHW#, 3HAKOMSTCA C  [pUMepamu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJAE, HAyKe M HUCKYCCTBE, C
BBIJJAIOIIIMMUCS MATEMAaTUYECKUMU OTKPBITUSIMHA M KX aBTOPAMH.

YuebHblli Kypc 00JafaeT 3HAYUTENbHBIM BOCIUTATEIbHBIM MOTEHIIMAIIOM,
KOTOPBIM peanu3yeTcss Kak 4Yepe3 Yy4yeOHBIM MmaTepuai, CHoCOOCTBYIONTUN
(GOpMHPOBAaHHIO HAYYHOI'O MHUPOBO33PEHMS, TaK M 4Yepe3 crneuuduky ydeOHOM
NEeATENBbHOCTH, TpeOyIomed MPOAOKUTEIIBHON  KOHIEHTPAIlM  BHUMAaHUS,
CaMOCTOSITEJIbHOCTH, AKKYPATHOCTH U OTBETCTBEHHOCTH 32 MOJy4YEHHBIN PE3yIbTaT.

B ocHoBe MeToauku oOydeHus anreOpe U HayajlaM MaTeMaTHYECKOro aHaIn3a
JICKUT IEATEIbHOCTHBIA MPUHIUI OOyUEHHUS.

B cTpykType yue6HOro Kypca «Anredpa u Hayalia MaTeMaTHIeCKOTO aHATN3a)
BBIJICJIEHBl  CIIEAYIOLINE COAEPKATEIbHO-METOIUUECKUE JHHUU: «Yucna u
BbIUMCIICHUs», «DyHKIIMU U rpadukn», «YpaBHEHUs U HepaBeHCTBa», «Hauana
MaTE€MaTU4YeCcKoro aHainusa», «MHOXecTBa U Joruka». Bce oOCHOBHbIE
COJIEpKATEIbHO-METOUYECKUE JIMHUM MU3Y4YaloTCsl Ha MPOTSHKEHUU JBYX JIET



oOyueHus Ha ypOBHE CpeJIHEro oOIero oopa3oBaHus, €CTECTBEHHO JOMOIHSIS APYT
Jpyra ¥ IOCTENEHHO HAchII[asiCh HOBBIMM TEMaMU U pazfenaMu. J[aHHbIi yueOHbIi
Kypc SIBIISIETCSI MHTETPATUBHBIM, IMOCKOJNBKY OOBEIMHSIET B cele cojeprkaHue
HECKOJIbKMX MaTeMaTHYeCKUX AWCIMIUINH, TaKHMX Kak anredpa, TPUTOHOMETpHS,
MaTeMaTHYeCKUN aHaIn3, TEOPHsI MHOXKECTB, MaTeMaTuyeckas jJoruka u apyrue. [1o
Mepe TOro Kak 00ydaroluecs: OBJIaJeBatoT BcE€ Oosee MHUPOKUM MaTEMaTHYECKUM
anmapaToM, y HHUX TOCJIEIOBATEIIEHO (POPMUPYETCS M COBEPIICHCTBYETCS YMEHHE
CTPOUTh MAaTEMaTHUYECKYI0 MOJIENb PEATbHON CUTyallud, TPUMEHSTh 3HAHUS,
MOJyYEHHBbIE TpPHU H3YYEHHH Y4eOHOro Kypca, Ui PEIICHUS CaMOCTOSTENbHO
c(opMyJIMPOBAHHON MaTeMaTUYECKOM 3aJayu, a 3aTeM HMHTEPIPETUPOBATH CBOIl
OTBET.

ConepxarenbHO-MeTOIMYECKas: JTUHUS «UWcia W BBIYHCICHUS) 3aBepIlacT
(dbopMupOBaHHE HABBIKOB HCIOIb30BaHUS JIEHCTBUTENBHBIX YUCEI, KOTOPOE OBLIO
HA4aTo Ha YPOBHE OCHOBHOIO 001ero oopazoBanusi. Ha ypoBHe cpennero oOuiero
oOpa3zoBaHus o0co0oe BHUMaHue yjensercss (HOPMUPOBAHMIO  HABBIKOB
palMOHANBHBIX BBIUMCICHUN, BKIIOYAIOIMNUX B ceOs HMCIOIb30BAaHUE PA3NTUUHBIX
dbopM 3amucu 4yMcia, YMEHUE JenaThb NPUKUIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJIEHHS], OLIEHUBATh YHMCIIOBBIE BBIPAXXEHUS, pabOTaTh ¢ MAaTeMaTUYECKUMHU
KOHCTaHTaMU. 3HAKOMbIE OOYYaroIIMMCS MHOXKECTBA HATypalbHBIX, IIEIBIX,
palMOHANBHBIX M JCHCTBUTENBHBIX  YHCEN  JIOTIOJHSIOTCS  MHOXKECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPacCMaTpHUBAIOTCS
CBOMCTBEHHbIE €My cCIeUu(pUUYECKUEe 3ajJaud U OIepaluu: JeJIEHUEe Halelo,
OTIEPUpPOBAHUE OCTAaTKAaMH Ha MHOXECTBE IENBIX YHCEN, OCOObIe CBOWCTBA
paIMOHANBHBIX M HPPAIMOHANBHBIX YKCeN, apu(METHIECKHE OMEpalny, a TaKkKe
U3BJICUCHUE KOPHS HATYpaJbHOW CTENEHH HAa MHOMECTBE KOMIUIEKCHBIX YHCEI.
bnaromapss mocienoBaTeIbHOMY pPACIIMPEHHUIO Kpyra HCHOJIb3YyEMbIX YHUCENT U
3HaKOMCTBY C BO3MOXXHOCTSIMU HMX MPUMEHEHHSI JJI PEIICHHS PAa3IUYHBIX 33]ad
dbopMupyeTcsi mpeaCcTaBIeHNE O €IUHCTBE MAaTEMaTHKU KaK HayKd U €€ poyd B
MOCTPOCHUU MOJIENEeH peallbHOTO MHpa, IIUPOKO HCIHOJB3YIOTCA 00001IeHuEe U
KOHKpETHU3alUsl.

Jluanst «YpaBHEHUS W HEPAaBEHCTBa» pealM3yeTcs Ha TPOTSHKEHUU BCETO
oOy4yeHHs Ha YpPOBHE cpelHero oOiiero oOpa3oBaHUs, MOCKOJBKY B KaXJIOM
pazgene Ilporpammbl MperyCMOTPEHO peUICHHE COOTBETCTBYIOIIMX 3adad. B
pe3yibTaTe OOy4arolUecsl OBJIAJEBAIOT PA3NIMYHBIMU METOJAMU  PEIICHUs
palMOHANBHBIX, HPPAMOHANBHBIX, TOKa3aTeNbHBIX, JorapupMuueckux u
TPUTOHOMETPUUYECKUX ypaBHEHUH, HEPAaBEHCTB M CHCTEM, a TakXkKe 3ajad,
coJepKammx mnapametpsl. [lodydeHHblE yMEHHsS IIMPOKO HCHOJB3YIOTCS MpH
UCCIIEJOBaHUU (YHKIHUI C MOMOILBIO MPOU3BOJHON, MPU PEIICHUN MPUKIIAIHBIX
3a7a4 ¥ 3a7a4 Ha HaXOXKJCHUE HAaWOOJIBIINX ¥ HaWUMEHBIINX 3HAYCHUH (QYHKIIUH.
JlanHast conepikaresibHas JTUHUS BKIIIOYAET B ce0sl Takke (POPMUPOBAHUE YMEHHI



BBITIOJIHATH  pacuy€Tel 1o  QopmynaMm, mnpeoOpa3oBaHus  pallMOHAIBHBIX,
UPpPAMOHANBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUI, a TaKKe BBIPAKCHUH,
coJlepKallluX CTerneHu W Jiorapudmbl. brarogaps u3ydeHuio anredpanyuyecKkoro
MaTepHuaia IpOUCXOIUT ajdbHENIIee pa3BUTHE AITOPUTMHYECKOTO U a0CTPaKTHOTO
MBIIIJIEHUST 00y4aromuxcs, GOpMHUPYIOTCS HaBBIKH JCIYKTUBHBIX PACCYXKICHUM,
paboThl C CHUMBOJBHBIMU (GOpMaMH, TMPEACTABICHHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEN B BUJIE pABEHCTB M HEPABEHCTB. AJireOpa npeanaraet 3ppexTuBHbIC
WHCTPYMEHTBI JUISl PEIIEHUS NPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3a/ady,
HArJsIHO JIEMOHCTPUPYET CBOU BO3MOKHOCTHU KaK SI3bIKa HAYKHU.

CopepxarenbHo-MeToAnueckass JuHUA «DyHKUMH # TpaduKU» TECHO
neperieTaeTcs ¢ APYTUMU JIMHUSMU Y4e€0HOTO Kypca, MOCKOJBKY B KaKOM-TO
CMBICJIE 3a4a€T MOCIEN0BATEILHOCTD U3YUEHUs MaTepuana. M3yuenue cTeneHHoun,
MOKAa3aTebHOH, JIOTapU(PMUIECKON ¥ TPUTOHOMETPUIECKUX (PYHKITUN, UX CBOMCTB
U rpaduKOB, UCIOJIb30BaHUE (DYHKIIMI JUIsl pEIICHUs 3a/1ad U3 JIPYTUxX y4eOHbIX
MIPEAMETOB U PEATBHOM KU3HHM TECHO CBSI3aHO KaK C MAaTEMATUYECKUM aHAIIM30M,
TaK ¥ C pPEIICHUEM ypaBHEHHI U HepaBeHCTB. lIpu »ToM OombllIoe BHHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BBIpaXKaTh (HOpPMyJaMu 3aBUCHMOCTU MEXKTY
pa3sTUYHBIMU BETUYMHAMU, HCCIEJOBATh IOJTYYEHHbIE (DYHKIIUU, CTPOUTH HX
rpaduku. Marepuall 3Toil coaepkaTeIbHON JIMHUY HAIICJICH Ha Pa3BUTHE YMEHUN U
HAaBBIKOB, ITO3BOJISFOIIUX BBIPAYKATH 3aBUCUMOCTH MEXKAY BEIMUMHAMHU B Pa3IMYHON
dbopme: aHATUTHICCKON, Tpaduieckoii U clioBecHOU. Ero m3ydeHnne cnocoOCTByeT
Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHUS, CIHOCOOHOCTH K OOOOIICHHIO U
KOHKPETHU3ALNH, UCIIOJIb30BAHUIO aHAJIOTUH.

ConepxarenbHasg nuHUA «Hadama maTreMarndeckoro aHaiau3a» IMO3BOJSET
CYLIECTBEHHO PACUIMPUTH KPYI KaK MaT€MaTUYECKHUX, TaK U MPUKIAIHBIX 3a7a4,
JIOCTYITHBIX O0ydYarouuMmcs, TaKk KaK y HHUX MOSBISETCS BO3MOXHOCTh CTPOUTH
rpa@uky  CIOXHBIX (GYHKUMNA, ONpenensiTh HMX HauOOJIbIIME W HAUMEHbIIHE
3HAQYCHUS, BBIYUCIATH IJIOMAAn GUryp U OOBEMBI TEJl, HAXOJIUTh CKOPOCTH H
YCKOpEeHUs IpoueccoB. JlaHHasg coaepkareiibHash JIMHUS OTKPBIBA€T HOBBIC
BO3MO>XHOCTH IIOCTPOCHUSI MAaTEMAaTHYECKUX MOJIEJIEH pEAbHBIX CUTYaIlUH,
MO3BOJISIET HAXOAUTh HAWITYUIIIEE PEIICHUE B MPUKJIAIHBIX, B TOM YHUCJIE COLUAIBHO-
DKOHOMMYECKHMX, 3aJadax. 3JHAKOMCTBO C OCHOBAMM MAaTEMAaTHYECKOIO aHAJIN3a
CIIOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOTO, (POPMaTHLHO-IOTUYECKOTO U KPEaTHUBHOTO
MBIIIJICHUSI, (OPMUPOBAHUIO YMEHUN paClO3HABATh IMPOSIBICHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEXHUKE U UCKyccTBE. OOyUaroIIMecs y3HaI0T O BBIIAIOITUXCS
pe3yibTarax, MOJYYEHHBIX B XOJI€ Pa3BUTHUS MAaTeMaTUKU KaK HayKu, U 00 HX
aBTOpax.

ConepxkaTenbHO-MeTOANYECKas JIMHUS «MHOXKECTBA U JIOTUKa) BKIIIOYAET B
ceOs AJIEMEHTHl TEOPUM MHOXKECTB M MaTEeMaTHYeCKOW JOTuKu. TeopeTuko-
MHOKECTBEHHBIE MTPEJICTABICHHS ITPOHU3BIBAIOT BECH KyPC MIKOJIbHON MaTe€MaTHUKU



U TpejiararoT HanOojiee YHHUBEPCAIBHBIM S3BIK, OOBECIMHSIONMIMA BCE Ppa3iciibl
MaTeMaTUKH H €€ TMPWIOKEHUNW, OHU CBSI3BIBAIOT pa3HbIE MaTeMaTHUYCCKHE
JUCHMIUIMHBL U WX TPWIOKEHHS B eauHoe Ienoe. [loaToMy BakHO JaTh
BO3MOXXHOCTh OOy4YaromeMmycsi MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3BIK
COBPEMEHHOM MaTEMaTHKU W HCIOJb30BaTh €0 JJISI BBIPAKEHUSI CBOMX MBICICH.
JpyruM BaXHBIM TIPU3HAKOM MAaTeMaTHKH KaK HayKH CcJIeyeT IpU3HaTh
CBOMCTBEHHYIO €U CTpPOTOCTb OOOCHOBAaHWUM U CJEJOBAHUE OMNpPeACTIEHHBIM
npaBWjiaM  IMOCTPOEHUS  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  DBJIEMEHTaMU
MaTE€MaTH4YECKOM JIOTMKH CIIOCOOCTBYET Ppa3BUTHIO JIOTMYECKOTO MBIIUICHUS
oOy4Jaromuxcs, M03BOJISIET UM CTPOUTh CBOM PACCYKIEHUS Ha OCHOBE JIOTHUECKUX
npaBuii, GOPMUPYET HABBIKK KPUTUUYECKOTO MBIILICHHUS.

B yueOHOM Kkypce «AnreOpa W Hauyajga MaTEeMaTHYECKOTO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHYECKOTO MOJEIUPOBAHMS, KOTOPHIE MPU3BAHBI
criocoOCTBOBaTh (HOPMHUPOBAHUIO HABBIKOB IIOCTPOCHHUS MOJCIEH peabHBIX
CUTyallui, HWCCIEIOBAaHUSI JTHX MOJeJed C TOMOIIBI0 ammapara ajireOpsl U
MaTeMaTUYECKOr0 aHajan3a, MHTEPNPETANU TOJYYEHHBIX pPe3yiabTaToB. Takue
3a7laHusl BIUIETEHBI B KAX/IbIN U3 pa3/iesIOB IPOTPaMMBbI, ITIOCKOJIBKY BECh MaTepHrall
y4eOHOro Kypca HIMPOKO HCIIOIB3YeTCs IS PeIIeHHs NMPUKIAIHbIX 3amad. [Ipu
pEelIeHNH  peAbHBIX  MPAKTUYECKUX  3ajJad  o0ydaromuecss  pa3BUBAIOT
HaOII0/IaTeIbHOCTh, YMEHHME HaXOJIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
HCIIOIB30BaTh  AHAJIOTHIO, 0000IaTh M KOHKPETHU3UPOBATH  IPOOIIEMY.
HearenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB PEIICHUS TMPUKIAJHBIX 3a/a4
OpraHU3yeTCs B MPOIECCe U3YUCHHS BCEX TeM y4eOHOTo Kypca «Anredpa u Havaja
MaTeMaTHYECKOr0 aHAJIN3ay.

Ha wu3ydenune yueOHOro kypca «Anredpa W Hadajga MaTeMaTUYECKOTO
aHaiau3a» otBojauTcs 268 yacos: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kimacce — 132 gacoB (4 yaca B HEJIEIIIO).



COAEPKXAHUE OBYUYEHUA
10 KVIACC

Yuciia v BBIYUCICHUSA

Panmonanbabie unciia. OOBIKHOBEHHBIE W JIECSITUYHBIE JPOOH, MPOLICHTHI,
OeckoHeuHbIe Tepuoandeckue Apoow. [lpumeHeHue apoOelt W MPOIECHTOB IS
pELICHUS PUKIAAHBIX 3a/1a4 U3 Pa3JIMYHbIX OTPACIIEN 3HAHUU U PEAIbHOM KU3HU.

JeiictButenbHble 4ucna. PalmoHanbHbIE MW HPPAMOHATIBHBIE YHCIIA.
Apudmernueckre  omnepalMd € JCUCTBUTEIBHBIMU  4ucIaMu.  Moayib
JIEWCTBUTEIBHOTO YKciia U ero cBoiicTBa. [IpubnuxEHHbIE BBIUMCICHUS, TTPaBUiIa
OKpYIJIEHUS, IPUKHUJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenb ¢ uenbiM mnokaszareneM. bunom Hptotona. Hcnonb3oBaHue
noAXOsEerd (GOpMbI 3aMMUCH ACHCTBUTEIIBHBIX YKCEI JIJIsl PEHICHUS TPAKTUUECKUX
3a7a4 ¥ IPEACTABJICHUS TaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHb ¢ paunMOHAJIBHBIM IOKa3aTeleM W €€ CBOWMCTBA, CTENEHb C
JIEUCTBUTEIILHBIM ITOKA3aTEJIEM.

Jlorapudm uymcma. CpoiictBa norapudma. JlecsTHuHblE W HATypajJbHBIC
Jorapu@mel.

CuHyc, KOCHMHYC, TaHI€HC, KOTAHI€HC YMCJIIOBOTO apryMeHTa. APKCHUHYC,
APKKOCHUHYC M apKTAHT€HC YMCIIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxxnecTBa W TOXKIECTBEHHBIE TMpeoOpa3oBaHUsl. YpaBHEHHE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIE YpaBHEHHUSI M ypaBHEHUs-cieAcTBUs. HepaBeHCTBO,
pEIICHUE HEPABEHCTBA.

OCHOBHBIE METOBI PEIICHUS LETBIX U IPOOHO-PANMOHATBHBIX YPABHCHUN U
HEpaBEHCTB. MHOrOYJICHbl OT OJHOW IEPEMEHHOW. JleJieHne MHOrowieHa Ha
MHOT'0O4JIeH ¢ ocTaTkoM. Teopema besy. MHoOTOUsIeHBI ¢ 1IenbIMHU KO3 UIIEHTAMU.
Teopema Buera.

[IpeoOpa3zoBaHUs YUCITOBBIX BRIPAKEHUH, COJIEPIKAIINUX CTETICHN M KOPHHU.

HppaunonanbHbie YPaBHEHUSI. OcHOBHbIE METO/IbI pelLIeHus
MppalOHAIBHBIX YPABHEHUMH.

ITokazarenpHbie ypaBHEHHS. OCHOBHBIE METOJAbI PEIICHUS MOKAa3aTEIbHBIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BhIpOXKEHHM, COACPKAITUX JTOTapU(MBI.
Jlorapudmuueckue ypaBHEHHUSI. OcHOBHBIC METO/IbI pEIICHHS

Jorapu(@MUYECKUX ypaBHCHUM.
OcHOBHbIE TPUTOHOMETPUUECKHUE (bopMyIIBL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHHM. PellieHne TpuroHoMeTpu4eCKUX YpaBHEHHU M.
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Pemienne cucrem JIMHEWHBIX YypaBHEHHMHA. MarTpuua CUCTEMBI JIMHEHMHBIX
ypaBHeHHl. OnpenenuTens MaTPUILbI 2X2, €ro FTEOMETPUYECKUM CMBICI U CBOMCTBA,
BBIYMCJIEHUE €r0 3HAYCHUS, NPUMEHEHUE ONPEAECIUTENS ISl PEIICHUS CHUCTEMBI
JIMHEWHBIX ypaBHEHUU. PemeHne npukiagHblX 3a4ad C IOMOIIBK) CUCTEMBI
JMHENHBIX ypaBHEeHHU. VccnenoBanue nOCTPOEHHOW MOJIENIA ¢ TIOMOUIBIO MATPHII
Y OIIPEIEIIUTEIIEH.

[TocTpoeHne MareMaTUYECKUX MOJENIEN pealbHON CUTyallUH C ITOMOIIBIO
YpPaBHEHUW U HEpaBeHCTB. lIpuMeHeHMe ypaBHEHHMU U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a7a4 U 3a/1a4 U3 pa3INuHbIX 00JIacTeil HAyKH U peaibHOU KU3HU.

DOyHKUMHA U TPaPUKHn

OyHKIM, CrnocoObl 3amanus (¢GyHKUMU. B3anmHO 00paTtHBIE (YHKIUU.
Komnozuums @ynkuuii. I'papuk  yHkmm. DieMeHTapHble MpeoOpa3oBaHUs
rpauKoB QyHKIIUH.

OO6nactp ompeneseHuss 1 MHOXKECTBO 3HaueHuW ¢yHkumu. Hymu dyHkmmm.
[TpomexyTku 3HaKONIOCTOSTHCTBA. UETHBIC M HeuéTHbIe (yHKIMH. [lepuoauyeckue
¢byukiuu. [IpoMeXyTKM MOHOTOHHOCTH (PYyHKIMH. MaKCUMyMbl U MUHHMYMBI
¢byukun. Hanbomnbiiee n HauMeHbllee 3Ha4eHUs (PYHKIIUN HA TIPOMEXKYTKE.

Jluneitnasi, kBaapaTU4Has W JAPOOHO-IHHEHHas (yHKIUHA. DIIEMEHTapHOE
UCCJIeIOBAHUE U MTOCTPOEHUE UX IPaPUKOB.

CrenenHas (GyHKIMS ¢ HATypaldbHBIM U LI€JIbIM MoKa3aTeneMm. E€ cBoiicTBa u
rpa¢uk. CBoicTBa U rpaduK KOPHS N-0i CTENEHHU KaK (PYHKIIMH 0OpaTHON CTETIEHU
C HaTypaJIbHbIM IIOKA3aTEIIEM.

[loka3zatenbHast U jorapugmuyeckas (QyHKIUU, UX CBONCTBA U TpaduKH.
Hcnonb3oBanue rpadukoB GyHKIMNA 1151 pelIEHUs] ypaBHEHUH.

TpuroHomerpuyeckass OKPYKHOCTb, OIPEACICHUE TPUTOHOMETPUUYECKUX
(GyHKIUNA YUCITIOBOTO apryMEHTA.

QOYHKIMOHAJIBHBIE 3aBUCUMOCTH B pEaJbHBIX IIPOLECCAX U SBJICHUSX.
['pacduku peanbHbIX 3aBUCUMOCTEM.

HauaJsia MaTeMaTH4YeCKOI0 aHAJIHU3a

ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHMs IOCJEIOBaTENIbHOCTEH. MeTton
MaTeMaTU4eCKO MHAYKIUH. MOHOTOHHBIE U OTPAHUYEHHBIE MMOCIEA0BATEIbHOCTH.
Hcroprsi BO3HMKHOBEHHMSI MaTEMaTHYECKOTO aHajiu3a Kak aHaiu3a OEeCKOHEYHO
MaJIBIX.

Apudmernueckas U reoMeTpuueckas mporpeccuu. beckoHeuno yObiBaroas
reoMmeTrpudeckas nporpeccus. CymMma OeCKOHEYHO YOBbIBaroIIeld TeoMeTpUIEeCKOM
IIPOIrPEeCCUU. JIMHENHBIN U YKCIOHEHIMAIBHBIN poCT. Yucno e. Popmyiia CI0KHBIX
IpoueHTOB. Mcnonmp30BaHWE TPOTPECCHMU Ui PELICHMs] pPEalbHBIX — 3a1ad
MIPUKJIAJHOTO XapaKTepa.
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HempepriBHbIe (QYHKIIMM W WX CBOMCTBA. TOukuM pa3pbiBa. ACHMIITOTHI
rpadukoB QyHkiui. CBoHCTBa (QYHKIIMHA HEMPEPHIBHBIX Ha OTpe3ke. Mertoj
WHTEPBAJIOB JUIS pEIIeHHUs] HepaBeHCTB. lIprMeHeHMe CBOWCTB HEMpPEpPhIBHBIX
GyHKUMNA U1 peleHus 3a1ay.

[TepBast u BTOpas mponsBoaHbIe QyHKIHH. OnpeneneHue, TeOMETPUISCKUN U
(bu3HYeCcKuil CMBICT IPOU3BOIHON. YpaBHEHHUE KacaTeIbHOU K rpaduKy (DyHKIIHH.

[IpousBoanbie  anemeHTapHbIX  QyHkiud.  IlpousBomHas  cyMMBbl,
MPOU3BEICHUS, YACTHOTO U KOMIO3UIIUK (PYyHKIIHM.

MHo:xecTBa H JIOTHKA

MHOkeCTBO, omnepanuyd HaJl MHOXKECTBAMM M MX CBOMCTBA. Jlnarpammsl
Olinepa—Benna. IlpumeHeHue TEOPETUKO-MHOXKECTBEHHOTO — armapara Juis
OMHUCAHUs PEaIbHBIX MPOIECCOB U SBJICHUM, MPHU PEIICHUH 3a7ady U3 JAPYTHUX
y4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBONCTBO MaTeMaTHYECKOTO OOBEKTa, CJIEICTBHE,
JI0Ka3aTeNIbCTBO, PABHOCUIIbHBIC YPABHEHHSI.

11 KIIACC

Yucnaa v BBIYMCICHUSA

Harypanbuble u nenble yncna. [[puMeHeHrne NMpU3HAKOB JIETMMOCTU LEIbIX
yuces, HauOosbluid obmui aenutens (nanee — HOJl) u Haumensbliee ooOiee
kpatHoe (nanee — HOK), ocrarkoB o mojyinto, airoputMa EBkinaa st peleHus
3a/1a4 B LIEJIBIX YKCIIAX.

KowmmnekcHbie wucna. AnrebOpanueckass W TpUTOHOMETpHUeckas (opMbl
3alUCH KOMIUIEKCHOTO YHclia. ApudpMeTudeckue omnepanudu ¢ KOMIUIEKCHBIMHU
yuciamu. M3o0paxeHne KOMIUIEKCHBIX YKCEJI Ha KOOPJAWHATHOW IIJIOCKOCTH.
®opmyna Myapa. KopHu n-oii cTeneHu u3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCEN IJIsl PeIIeHUs] PU3NYECKUX U TEOMETPUUECKUX 3a/1ad.

YpaBHeHUS U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPaBHEHU U HEPABEHCTB. PABHOCHUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIEICTBUA. PABHOCUIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPHUUECKMX  YPaBHEHHH C  TIOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTU. PerieHre TpuroHoMeTpuueCKuX HEPABEHCTB.

OCHOBHBIE METOJIbI  PEIICHUSI TOKA3aTEeJIbHBIX U  JIOTapU(YMHUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHUSI CHUCTEM M COBOKYIHOCTEH palMOHAJIbHBIX,
UppaIMOHATBHBIX, TOKA3aTEJIbHBIX U JIOTapU(PMUUYECKUX YPABHECHUI.

VYpaBHEHHS, HEPABEHCTBA U CUCTEMBI C IMAPAMETPAMH.
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[IpuMeHeHne ypaBHEHN, CUCTEM U HEPABEHCTB K PELICHUIO MATEMAaTHYECKUX
3a/1a4 ¥ 3aJla4y U3 pa3InyHbIX 00JIacTell HAYKHU M PeabHOM )XKU3HU, HHTEPIPETALIUS
MTOJIyYEHHBIX PE3YJIbTaTOB.

DYyHKIUHN U TPaPUKHU

I'paduk xommosunuu Qyukuuid. ['eomerpuueckne o0pa3bl ypaBHEHUH U
HEPABEHCTB HAa KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckue QyHKIMHN, UX CBONCTBA U TpadUKH.

['papuueckre mMeTonbl pelleHHs YpaBHEHHM M HepaBeHCTB. [ 'paduueckue
METO/bI PELICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMH I HCCIENOBAaHUS IMPOLECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HUKAIOT NMPHU PEHICHUM 3aJad U3 JAPYruX y4eOHbIX
MPEIMETOB U PEATBHOU )KU3HU.

HauaJsia MaTeMaTH4€CKOI0 aHAJIHU3a

[IpumeneHnne Mpou3BOAHON K MCCIENOBAHUIO (DYHKIIMM HA MOHOTOHHOCTH H
sKkcTpeMyMmbl. HaxoxaeHre HanboabIIero 1 HAMMEHBIIET0 3HAYCHHU HeNpepbIBHON
(GyHKLIHMU Ha OTPE3KE.

[IppuMeHeHne NpPOU3BOMHOM Ui HAXOXKICHUS HAWIY4YLIEro pPEUICHUsS B
IIPUKIIAIHBIX 3aJadax, Ui OIPENENIEHUs CKOPOCTH M YCKOpPEHHMs IIpoliecca,
3aIaHHOTO (hOPMYJION UITH TPAPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBO0OOpa3HbIX. I[lepBooOpaszHbie
aneMeHTapHbIX GyHKuui. [IpaBuna HaxoXaeHHUs TEPBOOOPA3HBIX.

HNuterpain. ['eomerpuueckuil CMbICI HHTErpaIa. Berauciaenne onpeaenéHHoro
uHTerpana no popmyie Herotona-JIeibnua.

[IpumeHneHnue uHTErpana s HAXOXACHUS IUIONIAJAEeH IJIOCKUX (QUryp u
00BEMOB F€OMETPHUUECKHX Tell.

[Ipumepsl pemenuit auddepeHManbHBIX ypaBHEHU. MaTtemaTudeckoe
MOJICIMPOBAaHUE pEAJbHBIX TMPOLECCOB C TMOMOUIbI0  Ju(depeHITnaIbHbIX
YPaBHEHHUM.
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[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBII VPOBEHB) HA VYPOBHE CPEJIHEI'O OBIIET'O
OBPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa’kaaHCKOro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTH TPAXKIAHCKOM MO3UIIMKM 00YYaIOIIEerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMCKOTO OOIIECTBA, TPEACTABICHUE O MATEMATUYECKUX
OCHOBaX (DYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHHUHA, TMPOIECAYP
rpaXaaHCKoro  oOmiectBa  (BBIOOPHI,  OMpPOCHI M JIpYroe),  yMEHHE
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
(GYHKIUSMUA 1 HA3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKOM TpakIaHCKOW UIACHTUYHOCTH, YBAKEHUS K
MPOILJIOMY M HACTOSIIEMY POCCHICKOW MaTeMaTHKH, [IEHHOCTHOE OTHOIICHHE K
JIOCTHKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJIb30BAaHUE JTHX JOCTIDKCHHWA B JPYTrUX HayKaxX, TEXHOJOTHSX, cdepax
SKOHOMHUKHU;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHME JTYXOBHBIX LIEHHOCTEH POCCUICKOIro Haponaa, c(hopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUSA, 3TUYECKOTO MOBEJCHHUS, CBA3AHHOIO C MPAKTUYECKUM
MIPUMEHEHUEM JOCTHXKCHUN HAYKU U AEATEIbHOCTHIO YUEHOTO, OCO3HAHHE JINYHOTO
BKJIa/ia B TIOCTPOCHHUE YCTOMUMBOTO OYIYIIETO;

4) 3CTEeTH4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3aJ1a4, PEIICHH, pacCy>KJIeHUMN, BOCIIPUUMYUBOCTH K
MaTeMaTHYECKUM aclieKTaM Pa3uyHbIX BUJOB UCKYCCTBA;

5) pu3uYeCcKOro BOCIUTAHUSA:

chOpMHPOBAHHOCTh yMEHHUS TPUMEHSATh MaTEMaTUYeCKUe 3HaHUS B
WHTEpecax 3JI0pOBOro U 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE THTaHHE, COAIAHCUPOBAHHBIN PEXKUM 3aHATUH U
OTJIbIXa, peryisipHas (u3nuecKass aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03JJOPOBUTEIBHON €SI TENHHOCTBIO;

6) Tpy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHME IIEHHOCTH TpPYAOJIIO0Us, HHTEpeC K
pasnuuHbiM  cepam  TpodeCCUOHAILHOW  JIEATEIbHOCTH, CBS3aHHBIM €
MaTEeMaTUKOW ¥ €€ MPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieit npodeccud W peanu30BBIBaTH COOCTBEHHBIC JKM3HCHHBIC ILJIAHBI,
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FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTUYeCKOMY  OOpa3oBaHUIO U
caM0oOOpa30BaHUI0 HAa TPOTSHKEHUHW BCEH JKM3HHU, TOTOBHOCTH K AaKTHBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MAaTEMATUYECKON HAIIPABIECHHOCTH;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh  JKOJIOTMYECKOM KYJIbTYpbl, TOHUMAHHUE BIHSHUSA
COIIMAJIBHO-2KOHOMHMYECKHUX TPOIIECCOB Ha COCTOSIHME MPUPOAHON M COLMATBHOM
Cpe/ibl, 0CO3HaHUE II100aTbHOTO XapaKTepa dKOJIOTHYSCKUX MPoOIeM, OpUEHTAIIUS
Ha TPUMCHECHHE MaTEeMaTUYECKUX 3HAHMM [ pElIeHus 3ajad B 00JIacTH
OKpY’Karolel cpelibl, IJIAHUPOBAHHE TMOCTYNKOB M OLEHKH HMX BO3MOXHBIX
TOCJICACTBUH JIJISI OKPYIKAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOI0 NMO3HAHMS:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKHU U 00I1IECTBEHHOM MPAKTUKH, TOHUMaHHE MaTeMaTUYECKON
HayKH Kak cepsl 4eIOBEUECKOM ACATSILHOCTH, 3TANOB €€ pa3BUTHS ¥ 3HAYUMOCTH
JUIS Pa3BUTHSI IMBUJIA3ALIMM, OBJIAJCHUE SI3bIKOM MAaTEMATUKU U MAaTE€MaTHYECKOU
KYJBTYPOU KaK Cpe/ICTBOM IMO3HAHUS MHUPA, TOTOBHOCTh OCYIIECTBIISITh MPOECKTHYIO
U UCCIIEIOBATENIBCKYIO JEATENbHOCTh MHANBUYAIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

IMo3naBaTe/ibHbIEe YyHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS

Bba3oBble jjoruveckue aeiicTBus:

BBISIBJSITh M XApPAaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKA MAaTEeMaTHYECKUX
OOBEKTOB, TOHATUH, OTHOIIEHUH MEXIy MOHATUSAMH, (HOPMYIHPOBAThH
OTIpEJICIICHHS] TIOHATUM, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KilacCU(pUKAIIIH,
OCHOBAHMSI /17151 0000ILIEHHS U CPAaBHEHHUSI, KPUTEPUHU TPOBOJUMOTIO aHAJIM3a;

BOCIIpUHUMATh,  (OpPMYyJIUpPOBaTh U  NPeoOpa3OBBIBATH  CYXKICHUS:
YTBEPAUTENIbHbIE U OTPULIATENIbHBIC, EAMHUYHBIE, YACTHBIE U OOLIHE, YCIOBHBIE;

BBISIBJISITh MAaTEMATUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOMIOJIEHUAX W YTBEPKICHUSX, MpeAsiaraTh KpUTEPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W IPOTUBOPEYHN;

JieNaTh BBIBOJABI C MWCIOJB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUEHU 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENbCTBA MATEMATUYECKUX YTBEPKACHUIMI
(mpsiMBIE U OT MMPOTUBHOTO), BEICTPAUBaTh apryMEHTALMIO, [IPUBOJUTE IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJIEHUS U BHIBO/IbI;

BBIOMpATh CMoco0 peleHuss y4eOHOM 3ahaud  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILLEHUs, BEIOMPATh HanboJee NOAXOAAIIUN C YYETOM CAMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaeaoBareabCKHe AeiicTBUSA:
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HCIIOJIB30BAaTh BOIPOCHl KaK WCCIECIOBATEIBCKUA HHCTPYMEHT ITO3HAHWS,
dbopMyupoBaTh  BOMPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpEYHE,  Mpobiemy,
yCTaHaBJIMBaTh MCKOMOE M JaHHOEe, (OpPMHpPOBATH THIOTE3Yy, apryMEHTHPOBATh
CBOIO MO3HIINIO, MHEHHUE;

MPOBOJIUTH CAMOCTOSITENIbHO CIIAHUPOBAHHBIN AKCIIEPUMEHT, MCCIICTOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MAaTeMaTHUYeCKOro 00beKTa, SIBJIICHHUS, MPOIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaMHU, SIBICHUSIMU, POIECCAMU;

CaMOCTOSITENILHO (HOPMYJIMPOBAaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
MPOBENCHHOTO  HAOIONECHUS, WCCICNOBAHUSA, OICHUBATh  JOCTOBEPHOCTH
MOJTYYSHHBIX PE3yJIhbTaTOB, BEIBOJOB U 000OIIECHHIA;

MPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHE IIpollecca, a TakKe BbIABUTAThH
MIPETOI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ nnpopmanmeii:

BBISIBIISITH ACUIIMTH UH(DOpPMAIIMHU, TaHHBIX, HEOOXOJAMMBIX JIJIi OTBETa Ha
BOIPOC U I pEIICHUS 3a/1a4H;

BBIOMPATh WH()OPMAITUIO U3 UCTOYHUKOB PA3TMYHBIX THUIIOB, aHAIM3UPOBATH,
CUCTEMATU3UPOBATh M HHTEPIIPETUPOBATH WH(OPMAITUIO PA3TMYHBIX BUIOB U (opM
MIPE/ICTaBIICHNUS,

CTPYKTYpPUpPOBaTh MH(POPMALIUIO, MPEJCTABIATh €€ B paziMyHBIX (opmax,
WUTIOCTPUPOBATH TpadUyecKH;

OIICHUBATh HaJEKHOCTD uHbOopMaIuu 1o CaMOCTOSITEITbHO
c(hOpMYITMPOBAHHBIM KPUTEPHSIM.

KoMMyHuUKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUS

O0menne:

BOCIPUHUMATh U (POPMYJIUPOBATh CYXJAECHUS B COOTBETCTBUU C YCIOBHUSIMU U
LEISIMU OOIEHUS], SICHO, TOYHO, TPAMOTHO BBIpaXkKaTh CBOIO TOUKY 3PEHMS B YCTHBIX
M TIHCBbMEHHBIX TEKCTaX, JaBaTh IOSICHEHHs N0 XOIy pelIeHus 3aJayu,
KOMMEHTHUPOBATH IT0OJy4YECHHBIM pE3yJIbTaT;

B X0/€ OOCYXJI€HHUS 3a/aBaTh BOIPOCHI MO CYILIECTBY OOCYKIAEMOU TEMBI,
npoOieMbl, pelaeMol 3aJaud, BBICKA3bIBATH WJEH, HALEJICHHbIE HA IOUCK
pEelIeHnsl, COIIOCTABIIATh CBOM CYXACHUSA C CYXACHUSMM JPYIMX YYaCTHHUKOB
nuanora, oOHapy»KUBaTh Pa3IMYUEe U CXOACTBO MO3ULUH, B KOPPEKTHOH (opme
(opMyJIMPOBATh PA3HOTIACHS, CBOM BO3PAKEHMS,;

MIPEACTABIATh PE3YIbTAThl PELIEHUS 3aa4M, SKCIIEPUMEHTA, UCCIEA0BAHNUA,
IPOEKTa, CaMOCTOSITENIbHO BHIOMpaTh (OpMAT BBICTYIUICHUS C Y4E€TOM 3a1ad
NPE3eHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PeryasiTuBHbIe YHHBeEpCcaJbHbIE YueOHbIE NeiCTBUSA
Camoopranusanus:
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COCTAaBJIATH IIJIaH, aJITOPUTM PEIIEHUS 3a]IauH, BHIOUPATh CIIOCOO PEIICHHUS ¢
y4ETOM UMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUH ¢ Y4ETOM HOBOU MH(OpMaIuu.

CaMOKOHTPOJIb, IMOIHOHATbHBIH HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEIHHOM  pedieKCMW KAk  OCO3HAHMS
COBEPIIAEMbIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyIbTaTOB, BIAJIETh
croco0aMu CaMOINPOBEPKH, CAMOKOHTPOJISI Mpollecca W pe3yJsibTara pelIeHus
MaTEMaTHYE€CKOM 3a]1a4H;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TIPHU PEIICHUU 3aa4H,
BHOCUTBH KOPPEKTHUBBI B JICATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSATEILCTB, JAHHBIX,
HaWJEHHBIX OMIUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa ICJIH U YCIOBHIM, OOBSICHSATH TPUIHHBI
JOCTIDKCHUS VI HEIOCTHXKCHUS PE3yJIbTaTOB JIEATEILHOCTH, HAXOAUTH OIINOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAasl 1eATEJIbHOCTD:

MOHUMATh M HCIIOJIh30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThl mpu pemieHnH YYeOHBIX 3a7ad, NPUHUMATh IeIb COBMECTHOU
JeSTEILHOCTH, TIAHUPOBATH OPTraHU3AIMI0 COBMECTHON palOoThI, paclpeneisTh
BUJIBI pabOT, IOrOBAapUBATHCS, 0OCYKAaTh MPOIIECC U Pe3yIbTaT paboThl, 000011aTh
MHEHUS HECKOJIBKUX JIIOJICH

y4acTBOBaTh B IPYHHOBBIX (popMax paboThl (00CykaeHHsS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOIHATH CBOIO YaCTh PaObOThI U KOOPIUHUPOBATH
CBOM JICUCTBUS C IPYTMMHU YICHAMH KOMaH/bl, OLICHUBATh Ka4€CTBO CBOETO BKJIAJIa
B 0OmUH TPOAYKT MO KPUTEPHUSAM, CHOPMYIHPOBAHHBIM  YYaCTHUKAMH
B3aHMOJICCTBHUSI.

NPEAMETHBIE PE3YJIBTATBI

K konmy obOyuenuss B 10 kJjacce 0OydyarOIIMICS TOJYYUT CIICIYIOIINE
MpeAMETHbIE PE3yIbTaThl MO OTJEIBHBIM TeMaM padodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Havajla MAaTEMaTHIECKOTO aHATN3ay:

Yucaa 1 BBIYUCTCHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: pPAIMOHAIBHOE YHCIIO, OECKOHEYHas
nepuoAndecKkasl JaApoOb, TMPOILEHThI, HPPAIMOHATIBLHOE YHUCJIO, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTEIIBHBIX YUCEN, MOAYJIb JEHCTBUTEIBHOTO YUCIIA;

OPUMEHSATh JIpOOM M TPOLEHTHI JUIS PEIICHUS NPUKIAJHBIX 3a7ad U3
PAa3JIMYHBIX OTPACIICH 3HAHUMU U PEAIbHOU )KU3HU;

MPUMEHSITh NMPUOTUKEHHBIC BRIUUCIICHHUS, IPABUIIA OKPYTJICHUS, TPUKUJIKY U
OLIEHKY P€3yJbTaTa BEIYMCIICHHM;
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CBOOOJIHO ONEPUPOBATh TOHSATUEM: CTENEHb C IEJbIM I[OKa3aTeleM,
HCIIOJIb30BAaTh MOAXOAAIIYI0 (hOPMY 3aMUCH JIEHCTBUTEIBHBIX YUCEI JISl PEIICHMUS
MIPAKTUYECKUX 33/1a4 U MPEACTABICHUS TAHHBIX;

CBOOOJHO OIEPUPOBATH MOHATHEM: apU(PMETHUECKUN KOPEHb HATypaabHOU
CTEIICHU;

CBOOOJTHO OTIEPUPOBATH MOHATHUEM: CTETICHDb C PAIlMOHALHBIM TTOKA3aTeNeM;

CBOOOJHO OMEpPUPOBATH MOHATUSAMU: JIOTapudM 4YHUCHA, JECATUYHBIE U
HaTypaJbHbIE JIOTApUDMBIL;

CBOOO/IHO OMNEPUPOBATh MOHITUSMH: CUHYC, KOCHHYC, TAaHT€HC, KOTAHIEHC
YUCIIOBOT'O apTyMEHTA;

ONEPHUPOBATH MOHATUSMU: APKCUHYC, APKKOCHUHYC U apKTAaHT€HC YUCIOBOTO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH MOHITHSAMHU: TOXJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPAaBHEHUS U YPABHEHUS-CIICICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

MPUMEHSITh Pa3IMYHbIE METOJAbl PEIICHUS] PAIMOHAIBHBIX M JPOOHO-
pallMOHANBHBIX YPAaBHECHHWM, NPUMEHSITh METOJ HWHTEPBAJIOB JUISl PELICHUA
HEPABEHCTB;

CBOOOJTHO OINEPUPOBATH IMOHATUAMH: MHOTOYJIEH OT OJHOW IEepEeMEHHOM,
MHOTOYJIEH C LeNbIMU KOod(PduliMeHTaMu, KOPHU MHOTOWJICHA, PUMEHSTh JIeJICHUE
MHOIO4IEHa HAa MHOTOYWIEH C OCTaTkoM, TeopeMy be3dy m Teopemy Buera s
pELIeHUs 3a1a4;

CBOOOJTHO ONEPUPOBATH TMOHATHSAMHU: CHUCTEMa JIMHEHHBIX YypaBHEHHIA,
MAaTpUla, OMNPEAECIUTENb MAaTpPULBl 2 X 2 M €ro TreOMETPUYECKUH CMBICII,
WCIOJIb30BaTh CBOMCTBA ONPEACHUTENS 2 X 2 N1 BBIYMCIEHHS €r0o 3HAYCHUS,
[IPUMEHATh ONPEACIUTENIN JJIsI PEUICHHUS CHUCTEMbl JIMHEHMHBIX YPAaBHEHU,
MOJENUPOBATh PEAbHBIE CUTYallMU C MOMOIIBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUH,
MCCIIEIOBATh IMOCTPOEHHBIE MOJEIH C IOMOLIBI0O MAaTpUI] M OIpEIEIUTENEH,
MHTEPHPETUPOBATH NOJTYUYECHHBIN PE3YJIbTAT;

WCIIOJIb30BaTh CBOMCTBA JEHUCTBUM C KOPHAMH JUIsi TpeoOpa3oBaHUS
BBIPAKCHUU;

BBITIOJTHSATH MPE0OPa30BAHUS YUCIOBBIX BBIPAKEHUM, COJIEPKAITUX CTEIIEHU C
palMOHAIBHBIM OKA3aTEeIIEM;

UCII0JIb30BaTh CBOMCTBa jorapudmMoB TSt npeoOpa3zoBaHus
JorapuMUYECKUX BbIPAKEHUN;

CBOOOJIHO OMNEPUPOBATH TMOHITHUSIMU: HUPpaAlMOHATBHBIE, MOKAa3aTelIbHbIC W
JorapuMUYECKUE YPaBHEHHUS, HAXOIUTh UX PEIICHUS C TIOMOIIHI0 PAaBHOCHIHHBIX
MIEPEX00B WIH OCYILECTBIISSI IPOBEPKY KOPHEW;
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IPUMEHATH OCHOBHBIE TPUTOHOMETpUYECKUE (POPMYJIBI sl peoOpa3oBaHUs
TPUTOHOMETPUUECKHUX BBHIPAKCHHUI;

CBOOOJTHO ONEPUPOBATH TMOHSATHUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
OPUMEHATh  HEoOXoAuMble (GOpPMYNBl Ui  PEIIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPaBHEHUM;

MOJIEIMPOBAaTh peajbHbIE CHUTyallMd Ha S3bIKE aireOphbl, COCTaBISATH
BBIDAKEHUSI, YpAaBHEHMs, HEpPaBEHCTBA IO YCIOBUIO 3aJlayd, WCCIEAOBAThH
MOCTPOCHHBIE MOJIETU C UCIIOJIb30BAHUEM amapara aireOps.

DOyHKUMU ¥ rpapuKH:

CBOOOJTHO OIEPUPOBATH MOHIATHAMU: (DYHKIIHS, CLIOCOOBI 3aAaHus (HYHKIINH,
B3aMMHO OOpaTHble (QYHKIMHU, KOMMO3WIUS (QyHKIMH, Trpadux QGyHKIUH,
BBITNIOJIHATD 3JI€MEHTapHbIE TpeoOpa3zoBaHus rpa@uKoB QyHKIIHI;

CBOOOJHO OIEPHPOBATh MOHATUSAMHU: O0JACTh ONPECICHUS U MHOXKECTBO
3HauYeHUN DYHKINH, HYIH QYHKIIUU, TIPOMEKYTKH 3HAKOTIOCTOSHCTBA;

CBOOOJHO OIMEpUpPOBaTh TMOHATUSAMU: UYETHBIE U HEUETHbIE (DYHKIIMH,
nepuoandeckue (PyHKIMH, MPOMEKYTKH MOHOTOHHOCTH (DYHKITUH, MAKCUMYMBI H
MUHAMYMBI (DYHKIFHM, HAuOOJbIIIEE W HAWMEHbINEe 3HAUYeHWE QYHKIUA Ha
IPOMEXKYTKE;

CBOOOJTHO OTNEPUPOBATH MOHATUIAMU: CTeNeHHas! (YHKIMS C HATYpaJIbHBIM U
[ENBIM TIOKa3aTeneM, rpauk CTEeNeHHOW (PYHKIHWM C HATypadbHBIM M IIEIBIM
nokaszatesneM, rpaduk KOpHS n-oil cremneHu Kak (yHKUIUU OOpaTHOM CTEHEHH C
HATypaJbHBIM MOKa3aTeJIeM;

ONepUpOBaTh MOHATUSAMU: JUHEHHAs, KBaJApaTUyHas U JIpOOHO-TMHEHHas
(GYHKIUH, BRITIOTHATH dJIEMEHTAPHOE UCCIIEI0OBAHUE U TOCTPOCHHUE UX TPA(HKOB;

CcBOOOIHO ONEpUPOBATh MOHATUAMM: TMOKAa3aTeNbHAs W JIOTapupMHUUecKas
GyHKIUUA, WX CBOWCTBA U TpauKH, HCIONH30BaTh WX Tpaduku Uisl pemieHus
YPaBHECHUI;

CBOOOIHO OMEpUPOBATh TOHATHUSAMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
orpeieNieHue TPUTOHOMETPHUUECKUX (YHKITHI YUCIOBOTO apryMEHTa;

UCIONb30BaTh TIpaduku (GyHKIUN JUId  HCCIEAOBaHUS TMPOLIECCOB U
3aBUCUMOCTEH MpH PEIIeHUH 3aJad U3 APYTHX YUYEOHBIX MPEAMETOB U peaTbHOU
KHU3HU, BBIpAXaTh (HOpMyTaMH 3aBUCHIMOCTH MEXKy BETUUMHAMU;

Hauyasa maTeMaTH4ecKOro aHaJmn3a:

cBOOO/IHO ONEpUPOBATh MOHATUSAMU: apudMeThdeckass U TeoMeTpudecKas
nporpeccusi, 06CKOHEYHO yOBbIBaIOIIAsi T€OMETPUUYECKAsl MPOTPECCHsl, JIMHEUHBIN U
AKCMOHEHIIUATIBHBINA POCT, (POPMYJIa CIOKHBIX MTPOLIEHTOB, UMETh MPEACTABICHUE O
KOHCTAHTE;

WCIIOJIb30BaTh MPOTPECCUM JJIS PEUICHUs pealbHBIX 3a1ad MPUKIATHOTO
XapakTepa;
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cBOOO/IHO ONEPUPOBATH MOHATUSAMU: MTOCIIEOBATEILHOCTD, CIOCOOBI 3aJaHUs
IIOCJIEI0OBATEIILHOCTEN, MOHOTOHHBIE M OIPAaHMYEHHBIE IIOCIIEAO0BATEIBLHOCTH,
MIOHUMATh OCHOBBI 3apOXKIEHHS MATEMATHYECKOIO0 aHajau3a Kak aHaln3a
OCCKOHEYHO MAJIBIX;

CBOOOJIHO ONIEPUPOBATH NOHATUSAMU: HEMPEPBIBHBIE (PYHKIIMU, TOUKH pa3pbiBa
rpaduka GyHKIIUHA, ACUMIITOTHI Tpaduka QyHKIIHNH;

CBOOOJTHO OIEpPUPOBATH TMOHATHEM: (PYHKIMS, HEMpepbiBHAasS Ha OTpe3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (PYHKIUHI AJI pELICHUS 3a/1a4;

CBOOOJHO OIEPUPOBATH MOHATHUAMM: TeEpBass M BTOpas MPOU3BOIHBIC
byHKIMU, KacatenbHas K rpaduky QyHKIINY;

BBIYUCIIATH MTPOU3BOJHBIE CYMMBI, IPOU3BEAEHUS, YACTHOIO U KOMIIO3ULIUU
JIBYX (DYHKIMH, 3HATh TPOU3BOIHBIE JIEMEHTAPHBIX (DYHKIIHIA;

UCIIOJIb30BaTh TN€OMETPUYECKUI MW (PU3MYECKUN CMBICT MPOU3BOJHOM IS
peueHus 3aay.

MHokecTBa U JIOTHKA:

CBOOOJHO  ONEpPUPOBATh  MOHATHSIMHU: MHOXXECTBO, ONEpalu  Haj
MHOKECTBAMU;

UCII0JIB30BaTh TEOPETUKO-MHOKECTBEHHBIN aIlrapaT JiIsl OIMCaHUs PEAJIbHBIX
MPOLIECCOB U SIBJICHUMN, IPY PEUICHUU 3a]1a4 U3 APYTUX yYeOHBIX MPEAMETOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMH: OIpEAENICHUE, TEOpeMa, ypaBHEHHE-
CIIEJICTBHE, CBOMCTBO MaTeMaTHUYECKOIO0 00OBEKTa, JOKA3aTEIbCTBO, PABHOCUIIbHBIC
YPAaBHEHUS U HEPABEHCTBA.

K xonny oOyuyenuss B 11 kjacce oOydYarouiuiicsi MOJIYYUT CHEAYIOIIHNE
MPEeIMETHBIE PE3YJIbTAThl MO OTAEJIbHBIM TeMaM padodeil mporpaMMbl y4eOHOTro
Kypca «Anredpa U Hadyajla MaTEMaTUYECKOTO aHATU3a»:

Yuciia ¥ BbIYHCICHHSA:

CBOOOTHO OMIEPUPOBATH MOHATUSIMU: HATYPAJTIbHOE U 1EJI0€ YUCII0, MHOXKECTBA
HaTypaJIbHBIX U LEJNBIX YHACEI, UCIIOJIB30BATh MPU3HAKHU JIEIMMOCTH LEIbIX YUCEN,
HO/l u HOK nHaTypanbHBIX 4YMcen s PELIEHUs 3a/ay, NPUMEHATHh aJrOpUTM
EBxnuna;

CBOOOJTHO ONEPUPOBATH IMOHSATHEM OCTaTKa MO MOMAYJIO, 3alHChIBAThH
HaTypaJIbHBIE YHCJIA B PA3JIMYHBIX O3UIIMOHHBIX CUCTEMAX CUHCIICHHUS;

CBOOOJHO ONEpUPOBATh MOHATUSAMH: KOMIUIEKCHOE YHUCIO M MHOXECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTaBIATh KOMIUIEKCHbIE YHUCIIa B alreOpandyeckod U
TPUTOHOMETPUUYECKOU (hopMe, BBIMOIHATH apu(dMETHUUECKHE OMNepalud C HUMU U
M300pakaTh Ha KOOPJIMHATHOM MIOCKOCTH.

YpaBHeHHs 1 HepaBeHCTBA:
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CBOOOJHO OMNEPUPOBATh MOHATHUSIMH: HPPALMOHAIBHBIE, MOKa3aTelIbHbIE H
jJorapu(MUYECKUE HEpPaBEHCTBA, HAXOAMTh MX pEHIEHHs C OMOIIbIO
PAaBHOCHJIBHBIX NIEPEXO/IOB;

OCYUIECTBJISATh OTOOpP KOpPHEW MpH pEUIEHUUd TPUTOHOMETPUUYECKOIO
YpaBHEHUS;

CcBOOO/IHO OINEpPUPOBATh MOHITHEM TPUTOHOMETPHUUECKOE HEPABEHCTBO,
OPUMEHSATh  HeoOxoaumble  (OPMYJIBl ISl  pELIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: CUCTEMA U COBOKYITHOCTh YPAaBHEHHH U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMBI U CHCTEMBI-CIIEICTBHSI, HAXOAUTh PEIICHHUS
CUCTEMBI U COBOKYITHOCTEH pallMOHAJIBHBIX, UPPAMOHAIBHBIX, MOKA3aTENbHBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

pemarhb paluoOHaJIbHbIE, UppaloOHaIbHbIE, NOKa3aTelIbHBbIE,
JorapuMUyecKUe U TPUTOHOMETPUYECKHWE YpaBHEHHs] U  HEpPaBEHCTBA,
coJieprKalllie MOYJIM U apameTphl;

NPUMEHSATH rpaduyecKre METO/bl IJisl PeleHUs] YPAaBHEHUN U HEPABEHCTB, a
TaK)K€ 3a/1a4 C NapaMeTpaMus;

MOJICIMPOBaTh pealibHble CHUTyalldd Ha S3bIKE aire0pbl, COCTaBIATh
BBIPAXKCHUS, YPAaBHEHMS, HEPABEHCTBA M HX CHUCTEMBI IO YCJIOBUIO 3aJayH,
UCCJIEeIOBATh IOCTPOEHHBIE MOJEIM C HCIOJb30BAHUEM almapaTta ajareOpsl,
WHTEPHPETUPOBATH NOJYUYECHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKu:

CTpOUTh TpadUKH KOMMO3UIMU (PYHKIUH C TOMOIIBIO 3JIEMEHTaApPHOIO
MCCJIEI0BAHMS U CBOMCTB KOMIO3UIIUU ABYX (DYHKIIMIA;

CTPOUTH T€OMETpUYECKUE 00pa3bl ypaBHEHUH U HEPABEHCTB HAa KOOPIMHATHON
IUIOCKOCTH;

CBOOOJHO ~ OINEpUPOBATh TMOHATHSAMHU: TpaQUKU TPUTOHOMETPUUECKUX
dyHKUM;

OPUMEHATh (PYHKUMU [ MOJEIUPOBAHMS W MCCIEIOBAaHUSA pPEATBHBIX
IIPOLIECCOB.

Hauana MmaTeMaTH4ecKOro anajamsa:

UCIIOJIb30BaTh MPOU3BOJHYIO JUISl UCCAEAOBaHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAUTh HauOoJblllee U HAaMMEHbIIee 3HaUeHUs! (PYHKIIMK HETPEpbIBHOM Ha
OTpE3KE;

UCIIOJIb30BaTh TMPOM3BOJHYIO ISl HAXOXKJICHHUS HAWIY4lIero peuieHus B
MPUKJIAJAHBIX, B TOM YUCJE COUUATbHO-3KOHOMUYECKHUX, 3a/1a4ax, JUIsl ONpeeIeHus
CKOPOCTH U YCKOPEHHUS TpoIiecca, 3aJaHHOro GopMyion win rpadukoM;
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CBOOOJIHO OMEpUPOBATh TMOHATUSIMHU: [EPBOOOpa3Hasi, OIpeneIEHHbIN
WHTErpajl, HAXOJWTh IEPBOOOPA3HBIC JIIEMEHTAPHBIX (YHKIUNA UM BBIYUCISTH
uHTerpan no gpopmyie Herotona-JIeitOuua;

HAXOJUTh MO MIIOCKUX (GUTYp U OOBEMBI TEJ C TOMOLIBIO HHTETPAJIa;

UMETh TPEICTABICHUE O MATEMAaTHYECKOM MOJEIMPOBAHUU HA MpPUMEPE
cocTaBiieHUs T PepeHITNAIbHBIX YPaBHECHUIA;

pelarh NpUKIaJHbIe 33/71a4d, B TOM YHCII€ COLUATbHO-3KOHOMUYECKOTO U
(bu3HyYecKoro xapakrepa, CpeJICTBaMU MaTeMaTUYECKOTIO aHaJIU3a.

TeMbl HCCI€10BATEIbCKAX PA0OT U NMPOEKTOB

1. 3agayu Ha ONITHUMU3ALIMIO

D

Hcnonp30BaHue HEKOTOPBIX IOJIOKEHUN TEOPUM YHUCENl Ul PELICHHs 3anad
EI'D

MaremaTuka 1 ICUXOJIOTHS

[TpoexT 3anaunnka «Maremarrka u reorpadus»

IlepecTaHOBKHU, COUETaHUA U pa3MelieHus B 3aga4yaM EI'D

MaremaTHUKH 1 UX OTKPBITUSA B oAbl Benukoin OTeuecTBEHHON BOWHBI
Hcropus MmaremaTuku Ypana

NSV AW
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10 KVIACC
KosmnuecTBo yacos JIeKTPOHHbIE
Ne HanmeHnoBaHue pa3jieioB U TeM (uudpossbie)
n/n NPOrpamMMblI Bcero Konrpoabiibt TpaxTiiecikue o0pa3oBaTe/bHbIE
e padoThI padoThI
pecypcsl
MHO0K€eCTBO I€HCTBUTENIBHBIX YNCET.
| MHorounensl. PaninonanbHble ypaBHEHUS U 24 |
HepaBeHCTBa. CUCTEMBI IMHEWHBIX
YpaBHEHUU
) @Oyukiun u rpaduku. CreneHHas GyHKIUS C 12 |
LIEJIBIM TIOKa3aTelleM
3 Apudmernueckuil KOpeHb N-0i CTENECHH. 15 1
HppainmoHanpHble ypaBHEHUS
4 IToka3zarenbHas ¢pyHkuus. [lokasarenbHble 10 1
YPaBHEHHUS
5 Jlorapudmuaeckast GyHKIus. 18 |
Jlorapupmuueckue ypaBHEHHs
6 TpuronomeTpuyeckue BbIpaXXEHUS U ” |
ypaBHEHHUS
7 [TocnenoBaTeIbHOCTH U IPOTPECCUH 10 1
HenpepsiBable pynkuun. [TponsBonnas 20 1
9 IToBTOpenue, 0000IIEHNE, CUCTEMATH3ALMS 5 )
3HAaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
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11 KUIIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uu¢posbie)
n/n NpoOrpamMmbl Bcero Konrponibt TpakTiieckue o0pa3oBaTe/bHbIE
e padoTsl padoThI pecypesr
1 I/ICCJIGILOBaHI:Ie (GyHKIMA ¢ TOMOIIBIO ) |
IIPOU3BOJHON
2 [TepBooOpazHas 1 UHTETpa 12 1
3 ['paduiku TPUrOHOMETPHUUECKUX (PYHKITHIA. 14 1
TpuronomeTpuyeckrue HepaBeHCTBA
4 WppatnmonanpHele, OKa3aTeNbHbBIE U 24 |
norapudMuyecKre HepaBeHCTBA
KomnnekcHeie uncia 10 1
6 HarypainbHble U 1ienble ynciia 10 1
CucTteMbl paloHATbHBIX, HPPAIMOHATBHBIX
7 MOKa3aTeIbHbIX U JIOTapu(pMUUECKUX 12 |
ypaBHEHUN
8 3agayu ¢ mapaMeTpamu 16 1
9 HOBTOPGHI/Ie, 000011IeHHE, CUCTEMATH3AIHAS 12
3HaHUHN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 132 8 0
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INOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KosaunyecTBO 4acoB
DJIeKTPOHHbBbIE IU(PPOBLIE
n/ Tema ypoka KoHTpoabHbI IIpakTnyeckue
Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
I e padoThbI padoThbI
1 MHO)eCcTBO, ONepaluy HaJl MHOYKECTBAMHU U 1 https://resh.edu.ru/subject/lesson/
MX CBOMCTBA 4726/start/
. https://resh.edu.ru/subject/lesson/
2 narpaMMsl Diltepa-Benna 1
Juarp p 4726/main/198198/
3 [IprMmeHeHne TeOpeTUKO-MHOKECTBEHHOTO | https://resh.edu.ru/subject/lesson/
anmapara Jyid penreHus 3agaq 4726/train/
Panmonansasie yncina. OOBIKHOBEHHBIE U https://resh.edu.ru/
4 JeCSTHYHBIE TPOOH, MTPOLIEHTHI, OECKOHEUHBIE 1
TIEPUOMIECKHIE TPOOH
Parmmmonansasie yncia. OOBIKHOBEHHBIE U https://resh.edu.ru/subject/lesson/5223/
5 JeCSITHYHBIE TPOOH, MTPOLIEHTHI, OECKOHEUHBIE 1
TIepUOIUYECKHE Tpodu
6 [Ipumenenue apoOeit U IPOILIEHTOB TSt 1 https://resh.edu.ru/subject/lesson/5223/
penieHust NPUKIaJHbIX 3a]a4
7 [TpumeHnenue apoGei u NPOLEHTOB ISt 1 https://resh.edu.ru/subject/lesson/5223/
perieHust TPUKJIaJIHBIX 3a]a9
8 JleficTBUTENbHEIC YKciia. PalioHaabHEIE U 1 https://resh.edu.ru/subject/lesson/4730/
HMppalMOHaJIbHbIC YHCIIa
9 Apudmernueckue oneparum ¢ 1 https://resh.edu.ru/subject/lesson/4730/
IEHCTBATEIbHBIMHU YHCIAMHU
10 Moaynb IEMCTBUTENBHOTO YUCTIA U €TI0 1
CBOMCTBaA
[TpubmxEéHHBIC BEIYUCIICHUS, TTPABUJIA
11 OKPYTJICHHS, TPUKUJIKA U OIICHKA Pe3yIbTaTa 1
BEIUHCIIEHUH



https://resh.edu.ru/subject/lesson/4730/
https://resh.edu.ru/
https://resh.edu.ru/subject/lesson/4730/
https://resh.edu.ru/subject/lesson/5223/
https://resh.edu.ru/subject/lesson/5223/
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12

OCHOBHBIE METO/IbI PEIICHHS LETBIX U
JPOOHO-pallMOHATILHBIX YPAaBHEHUN U
HEpaBEeHCTB

13

OCHOBHBIE METO/IbI PEIICHHS LETBIX U
JPOOHO-pallMOHATILHBIX YPaBHEHUN U
HEpaBEHCTB

https://resh.edu.

ru/subject/lesson/3785/

14

OCHOBHbBIE METO/IbI PEILIEHHS LIEbIX U
JPOOHO-pallMOHATIbHBIX YPaBHEHUN U
HEpaBEHCTB

15

MHOrouyieHsl OT OHOW NEPEMEHHOM.
Jlenenne MHOTO4JIEHA HA MHOT'OYJICH C
octaTtkoM. Teopema besy

https://resh.edu.

ru/subject/lesson/5298/

16

MHorouseHsl ¢ HenbIMA KO3 GUIIneHTaMH.
Teopema Buera

https://resh.edu.

ru/subject/lesson/3778/

17

Pemenue cucrem JIMHENHBIX YpaBHEHUI

https://resh.edu.

ru/

18

Pemrenne cucreM TMHEHHBIX ypaBHEHUN

https://resh.edu.

ru/

19

Marpuna cucTeMsl JTMHEWHBIX YPAaBHEHUM.
Ornpenenurens MaTPUILBI 2X2, €T0
reOMETPUUYECKUI CMBICI U CBOMCTBA;
BBIYMCIICHHUE €T0 3HAYECHUS

https://resh.edu.

ru/

20

Ornpenenurens MaTPUILI 2X2, €T0
reOMEeTPUUYECKUN CMBICT U CBONCTBA;
BBIYHCIICHHUE €0 3HAYCHUS

https://resh.edu.

ru/

21

[IpumMeHeHnue onpenenuTens s pelIeHUs
CHUCTEMBI JINHEHHBIX YpaBHECHUN

https://resh.edu.

ru/

22

Pemrenne nmpukiiagHeIxX 3a/1a4 ¢ HOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUN

https://resh.edu.

ru/

23

Pemenne npukiaaHbIX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUU



https://resh.edu.ru/subject/lesson/3778/
https://resh.edu.ru/subject/lesson/5298/
https://resh.edu.ru/subject/lesson/3785/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
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24

Kontponbnas padota: "PamnmonanbHbie
ypaBHEHUs U HepaBeHCTBA. CUCTEMBI
JINHEMHBIX ypaBHEHUN"

25

OyHKIMA, CIOCOOBI 3aJaHusl PYHKIMH.
Bsaunmuo obparnsie ¢pynkuuu. Kommosumus

GyHKIMHA

26

I'paduk pynkumuu. InemeHTapHbIC
npeoOpas3oBanus rpagukoB HyHKIMH

27

OO6macth onpeiesieHuss © MHOXKECTBO
3HaueHui pynkuuu. Hynu ¢pyHkimm.
[TpomMeKyTKH 3HaK MMOCTOSIHCTBA

28

YéETHble U HEUETHBIE (PYHKIINH.
[lepuonnueckue GpyHkuuu. [IpomexyTku
MOHOTOHHOCTH (pYHKIIMH

29

MakcuMyMbl U MUHUMYMBI (DYHKIIHH.
HauOonpIiee 1 HauMeHblee 3HaYCHUE
(GYHKIIMY HAa IPOMEXKYTKE

30

JluneiiHas, KkBaJpaTUyHas U JIpOOHO-
JTMHeNHHas QyHKIIH

https://resh.edu.ru/subject/lesson/5540/

31

DneMEHTapHOE UCCIIEI0OBAaHUE U TIOCTPOCHUE
rpaduKoB 3TUX QyHKIUH

32

DneMeHTapHOE UCCIIEI0BAHNE U TIOCTPOCHNE
rpaduKoB 3THX PYHKUUI

33

CTGHCHB C LICJBIM IT1OKA3aTCJIEM. BI/IHOM
Hrrotona

34

CrerneHs ¢ 11eJIbIM IToKa3aTeneM. buaom
HrroTona

https://resh.edu.ru/subject/lesson/6119/

35

CreneHHas QyHKLUS C HATYpaJbHBIM U
11eNbIM ToKazaTesieM. E€ cBolicTBa u rpaduk

https://resh.edu.ru/subject/lesson/5540/

36

KonTponbhas pabora: "Crenennas QyHKIuS.

E¢ cBoiicTBa u rpaduk"

https://resh.edu.ru/subject/lesson/4729/



https://resh.edu.ru/subject/lesson/4729/
https://resh.edu.ru/subject/lesson/5540/
https://resh.edu.ru/subject/lesson/6119/
https://resh.edu.ru/subject/lesson/5540/
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ApudmMernuecknii KOpeHb HATYPaTbHOU

https://resh.edu.ru/subject/lesson/5498/

37 .
CTEIIEHU U €r0 CBOMCTBA
38 ApudmeTrueckuil KOpeHb HaTypalbHON
CTEIICHH U €r0 CBOWCTBA
39 IIpeoOpa3oBaHus YUCIOBBIX BBIPAXKECHUH,
COJIepKAIIMX CTEIIEHU U KOPHHU
40 [IpeoOpa3oBaHus YMCIOBBIX BBIPAKEHUH,
COJIEPKAIMX CTENIEHH U KOPHU
41 IIpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH,
COJIepKAIIMX CTEIEHN U KOPHU
Wppanumonansuelie ypaBHeHHU. OCHOBHbIE
42 METO/bI PEILICHNS UPPALMOHAIBHBIX
YpaBHECHHU
WppatmonansHblie ypaBHeHHU. OCHOBHbBIE
43 METO/BbI PEIICHNS UPPALMOHAIBHBIX
YpaBHEHHU
Wppanmonansueie ypaBHeHUs. OCHOBHBIE
44 METO/bI PEIICHNS UPPALMOHAIBHBIX
YpaBHEHHU
45 PaBHOCUITBHBIE TTEPEXO/IBI B PELICHUU https://resh.edu.ru/subject/lesson/3798/
UPPaLMOHAIBHBIX YPaBHEHUI
46 PaBHOCWIIBHBIE IIEPEXO/BI B PELICHUU https://resh.edu.ru/subject/lesson/5569/
UPPALMOHAIBHBIX YPaBHEHUI
47 PaBHOCHIIBHBIE IEPEXO/BI B PELIEHUU https://resh.edu.ru/
VPPalMOHAILHBIX YPaBHEHUI
48 PaBHOCUITBHBIE TTIEPEXO/BI B PEIICHUU https://resh.edu.ru/
MPPALMOHAIBHBIX YPAaBHEHUN
CBoiicTBa U rpauK KOpHS N-0i CTETIEHU KaK https://resh.edu.ru/
49 GyHKIMH 0OpATHOM CTENEHH C HATYPAIbHBIM
[I0Ka3aTeJIeM
50 CBoiicTBa U rpauK KOpHS N-0i CTETEHU Kak https://resh.edu.ru/



https://resh.edu.ru/subject/lesson/5569/
https://resh.edu.ru/subject/lesson/3798/
https://resh.edu.ru/subject/lesson/5498/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
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GyHKIIUM 00paTHOM CTENeH! ¢ HaTypalbHbIM
IIOKa3aTeneM

Konrponsnas pabora: "CpoiicTBa u rpadux

51 KOpHs n-oi crenenu. MppanroHanbHbie
ypaBHeHHs"
59 CreneHsp ¢ palMOHaJIbHBIM [TOKA3aTENEM U €€
CBOMCTBA
53 Crenenb ¢ pallMOHAIbHBIM [TOKA3aTENEM U €€ https://resh.edu.ru/subject/lesson/3841/
CBOMCTBA
54 CreneHs ¢ pallMOHaJIbHBIM MTOKA3aTeNEeM U €€
CBOMCTBA
55 IToka3zarenbHas (pyHKIM, €€ CBOICTBA U https://resh.edu.ru/subject/lesson/5627/
rpaduk
56 Wcnonb3oBanue rpaduka GyHKIMUN A5
penieHus: ypaBHEHHI
57 Hcnonk3oBanue rpaduka GyHKINUN AJIs
penIeHus] ypaBHEHUI
58 [TokazatenbHble ypaBHeHUs. OCHOBHbBIE
METO/bl PEIICHHS] IOKA3aTEJIbHbIX YPAaBHEHUN
59 [TokazaTenbHbie ypaBHeHUs1. OCHOBHBIE
METO/bI PEIICHNS] IOKA3aTEJIbHbIX YPABHEHUN
60 [TokazatenbHble ypaBHeHUs. OCHOBHbBIE
METO/bl PEIICHHS TOKA3aTEIbHbBIX YPAaBHEHUN
61 Konrponsnas padora: "[lokazaTenbHast
¢bynknwms. [lokazarenpHble ypaBHEHHS"
https://lib.myschool.edu.ru/content/
62 Jlorapugm urcia. CoiicTBa joraprugma 5049
63 Jlorapugm uncia. CeoiicTBa jorapudma https://resh.edu.ru/subject/lesson/5753/
64 Jlorapudwm yucna. CoiicTBa jorapudpma https://resh.edu.ru/subject/lesson/3823/



https://resh.edu.ru/subject/lesson/3823/
https://resh.edu.ru/subject/lesson/5753/
https://lib.myschool.edu.ru/content/5049
https://lib.myschool.edu.ru/content/5049
https://resh.edu.ru/subject/lesson/5627/
https://resh.edu.ru/subject/lesson/3841/
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65 JleCSITHYHbBIE ¥ HATYPAJIbHBIC JTOTapU(PMBI

66 JlecsITHUHbBIC ¥ HATYPAJIbHBIC JTOTapU(MBI

67 [IpeoOpa3oBaHue BBIpaXKEHH, COIEPIKALITUX https://resh.edu.ru/subject/lesson/3834/
Jorapudmpl

68 [IpeobOpaszoBanue BeIpaKEHUM, CONEPKAIINX https://resh.edu.ru/subject/lesson/4732/
JorapudMpl

69 [IpeobpazoBanme BeIpaKEHUN, CONCPKAIIIX https://resh.edu.ru/
Jorapupmbl

70 Jlorapudmuueckas GyHKIHS, €€ CBOWCTBA U https://resh.edu.ru/
rpadux

71 Jlorapudmuueckas GyHKIuUs, €€ CBONCTBA U https://resh.edu.ru/
rpadux

7 Hcnonb3oBanue rpaduka GyHKINUN AJIs https://resh.edu.ru/
pellIeHNs] ypaBHEHHI

73 Hcnonk3oBanue rpaduka GyHKINUN A5 https://resh.edu.ru/
penieHusl ypaBHEHHI
Jlorapudpmuueckue ypaBHeHus. OCHOBHbBIC https://resh.edu.ru/

74 METO/IbI PEIICHUS JOTapu(PMUIECKUX
ypaBHEHUH
Jlorapupmuueckue ypaBHeHus. OCHOBHbBIC https://resh.edu.ru/

75 METO/IbI PEIICHHS JIOTapUPMUIECKIX
ypaBHEHUH
Jlorapupmuueckue ypaBHeHuss. OCHOBHBIC https://resh.edu.ru/

76 METO/IbI PEIICHUS JOTapU(PMHUIECKUX
ypaBHEHUH

77 PaBHOCUITbHBIE TIEPEXO/IBI B PEIICHUU https://resh.edu.ru/
Jorapu()MUUECKUX YpaBHEHUN

78 PaBHOCHIIBHBIE ITEPEXOBI B PEILIEHUN https://resh.edu.ru/
JIorapu(PMUUECKUX YpaBHEHUI

79 Kontponbnas pabora: "Jlorapudmuyeckas



https://resh.edu.ru/subject/lesson/4732/
https://resh.edu.ru/subject/lesson/3834/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
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bynkius. Jlorapupmudeckre ypaBHeHUs'

CI/IHYC, KOCHHYC, TAHI'CHC U KOTAHI'CHC

80
YHUCJIOBOI'O apryMEHTa
31 CuHyC, KOCUHYC, TAHT€HC U KOTAHI'€HC https://resh.edu.ru/subject/lesson/4733/
YKCJIOBOTO apryMEHTa
https://resh.edu.ru/subject/lesson/6019/
) ApKcuHyC, apKKOCHHYC U ApKTaHT'€HC
YUCIIOBOTO ApT'yMEHTA https://resh.edu.ru/subject/lesson/3863/
33 ApKcuHycC, apKKOCUHYC M apKTaHT'€HC https://resh.edu.ru/subject/lesson/4735/
YKCJIOBOT'O apryMEHTa
TpuroHomeTpudeckast OKpy>KHOCTb, https://resh.edu.ru/subject/lesson/6322/
84 Ompe/ieieHHe TPUTOHOMETPUYECKUX (PyHKIHHI
YKCJIOBOTO apryMEHTa
TpuronomeTpudeckast OKpy>KHOCTb, https://resh.edu.ru/subject/lesson/4735/
85 orpe/ieIeHue TPUTOHOMETPUYECKUX (PYHKINH
YKCJIOBOTO apryMEHTa
86 OCHOBHBIE TPUTOHOMETPUYECKHE (OPMYIIbI https://resh.edu.ru/subject/lesson/4734/
https://resh.edu.ru/subject/lesson/3489/
87 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYITBI
https://resh.edu.ru/subject/lesson/3887/
88 OCHOBHBIE TPHTOHOMETPUYECKUE HOPMYIIBI
89 OCHOBHBIE TPUTOHOMETPUUECKHE (HOPMYIIBI
90 [Ipeobpa3oBanre TPUTOHOMETPUUECKUX https://resh.edu.ru/subject/lesson/4238/
BBIPAKCHUI
91 [IpeobpazoBaHre TPUTOHOMETPUUECKHUX https://resh.edu.ru/subject/lesson/3898/
BBIPAKCHUIN
92 [Ipeobpa3oBaHre TPUTOHOMETPUUECKUX https://resh.edu.ru/subject/lesson/4324/
BBIPaKCHUI
93 [IpeoOpa3oBanue TPUTOHOMETPHUECKUX



https://resh.edu.ru/subject/lesson/4324/
https://resh.edu.ru/subject/lesson/3898/
https://resh.edu.ru/subject/lesson/4238/
https://resh.edu.ru/subject/lesson/3887/
https://resh.edu.ru/subject/lesson/3489/
https://resh.edu.ru/subject/lesson/4734/
https://resh.edu.ru/subject/lesson/4735/
https://resh.edu.ru/subject/lesson/3863/
https://resh.edu.ru/subject/lesson/6019/
https://resh.edu.ru/subject/lesson/4733/
https://resh.edu.ru/subject/lesson/6322/
https://resh.edu.ru/subject/lesson/4735/
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BBIPAYKCHUIT

https://lib.myschool.edu.ru/content/

94 PemieHne TpUrOHOMETPUYECKUX YPABHCHUI 5616
https://lib.myschool.edu.ru/content/
95 Pemrenne TpuroHoMeTprUYEeCKUX ypaBHEHUN 5616
. https://resh.edu.ru/subject/lesson/6320/
96 Pemennie TpuroHOMeTpHUUECKUX YpaBHEHUI
N https://resh.edu.ru/subject/lesson/6320/
97 Pelienue TpuroHoMeTprUUECKUX ypaBHEHUN
N https://resh.edu.ru/subject/lesson/6320/
98 PemieHne TpUrOHOMETPUYECKUX YPABHCHUI
N https://resh.edu.ru/subject/lesson/6321/
99 PelieHre TpUrOHOMETPUUECKUX YPaBHEHU I
100 Pemennie TpuroHOMeTpHUUECKUX YpaBHEHUI
KonTponbhas pabota: "Tpuronomerpudeckue
101 BBIPKCHUS U TPUTOHOMETPUICCKHUEC
ypaBHeHUs"
[TocnemoBaTenbHOCTH, CIIOCOOBI 3aJaHUS https://resh.edu.ru/subject/lesson/4925/
102 MOCIIeIOBaTeNbHOCTEH. MeTo
MaTEeMaTHYeCKON HHTyKIIUU
MOHOTOHHBIE U OTPaHUYECHHbIE
103 rocaeaoBaTesbHOCTH. McTopus aHanmsa
0OECKOHEUHO MaJIbIX
104 Apudmernueckas mporpeccus
105 I'eomerprueckas mporpeccus
106 beckoneuHo yoObIBaroIas reoMeTpuIecKast
nporpeccust
107 CyMMa OeCcKOHEUYHO yOBIBaromei



https://resh.edu.ru/subject/lesson/4925/
https://lib.myschool.edu.ru/content/5616
https://lib.myschool.edu.ru/content/5616
https://lib.myschool.edu.ru/content/5616
https://lib.myschool.edu.ru/content/5616
https://resh.edu.ru/subject/lesson/6321/
https://resh.edu.ru/subject/lesson/6320/
https://resh.edu.ru/subject/lesson/6320/
https://resh.edu.ru/subject/lesson/6320/
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TeOMETPUUYECKON MPOTrpecCcHu

JIMHEWHBIN U SKCTIOHEHIIMAJIBbHBINA POCT.

https://lib.myschool.edu.ru/content/

108 4519
Yucno e. Dopmyra CI0KHBIX IPOLEHTOB
109 JIMHEWHBIN U SKCIIOHEHIMAIbHBINA POCT.
Uucno e. Dopmyiia CI0KHBIX IPOLEHTOB
110 Hcnonb30BaHre Iporpeccuu ik perieHus
peabHBIX 33J1a4 NPUKJIAJHOTO Xapakrepa
111 Konrtponsnas padora: "[locnenoBaTeabHOCTH
u nporpeccun’
N https://resh.edu.ru/subject/lesson/6112/
112 HermpepsiBHbIC HYHKIMU U UX CBOHCTBA
113 Touka pazpbiBa. ACUMITOTHI TPaUKOB
byHKIMI
114 CgoiicTBa GyHKIIUN HETIPEPHIBHBIX Ha
OTpE3KE
115 CaoiicTBa (yHKIINIT HETIPEPHIBHBIX HA
OTpE3Ke
https://resh.edu.ru/subject/lesson/4923/
116 MeToa HHTEpPBAJIOB JIJIsl pEIICHHs] HEPABEHCTB
https://resh.edu.ru/subject/lesson/6114/
117 MeToa HHTEpPBAJIOB JIJIs pEIICHHs] HEPABEHCTB
118 MeTo1 MHTEPBAIIOB IS PELICHUS] HEPABEHCTB
119 [IpuMeHeHne CBOWCTB HENIPEPBIBHBIX https://resh.edu.ru/subject/lesson/3954/
GyHKIUHN 1715 pereHus 3a1a4
120 [IpumeneHue cBOMCTB HEMPEPHIBHBIX https://resh.edu.ru/subject/lesson/4922/
(GYHKIMHT 1715 pelIeHus 3a1a4
https://resh.edu.ru/subject/lesson/6114/
121 [epBas 1 BTOpast MPOU3BOIHBIE DYHKIIUU
122 | Onpenenenune, reOMETPUIECKUIN CMBICIT https://resh.edu.ru/



https://resh.edu.ru/subject/lesson/6114/
https://resh.edu.ru/subject/lesson/4922/
https://resh.edu.ru/subject/lesson/3954/
https://resh.edu.ru/subject/lesson/6114/
https://resh.edu.ru/subject/lesson/4923/
https://resh.edu.ru/subject/lesson/6112/
https://lib.myschool.edu.ru/content/4519
https://lib.myschool.edu.ru/content/4519
https://resh.edu.ru/
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IIPOU3BOJHOM
123 Omnpenenenue, GU3NIECKUNA CMBICIT 1 https://resh.edu.ru/
IIPOU3BOJHOM
124 VYpaBHeHHEe KacaTeabHOU K rpaduky 1 https://resh.edu.ru/
byHKIMN
125 VYpaBHeHHE KacaTelbHOU K TpapuKy | https://resh.edu.ru/
byHKIIHN
. https://resh.edu.ru
126 [Tpou3BOIHBIE 2JIEMEHTAPHBIX (QYHKIMI 1 ps:// /
. https://resh.edu.ru
127 [Tpon3BoIHBIE NIEMEHTAPHBIX (PYHKLIUH 1 ps:// !
128 [Ipon3BoHast CyMMBI, IPOU3BEICHHUS, 1 https://resh.edu.ru/
YaCTHOI'O ¥ KOMIO3MIMHU (YHKIUH
129 [IpounsBogHass CyMMBbI, POU3BEICHHUS, 1 https://resh.edu.ru/
YaCTHOT'O M KOMIO3HIMHU (DYHKIUH
130 [Ipon3BogHas CyMMBI, IPOU3BEICHHUS, | https://resh.edu.ru/
YaCTHOT'O ¥ KOMIIO3UIIMK (HYHKIIUI
131 HToroBas KOHTpOJbHAsA paboTa 1 1
132 [ToBTOpeHue, 06001IeHNE, CCTEeMaTU3aIIUs 1
3HaHuil: "YpaBHeHHs"
133 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
3HaHuil: "OyHkimn"
134 [ToBTOpeHme, 06001IeHNE, CHCTEeMAaTU3aIUs 1
3HAaHUU
135 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
3HAHUI
136 [ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIIHS 1

3HAaHUHU

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

136

10



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
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11 KJIACC
No Koan4yecTBo 4acoB
DJIeKTPOHHbBbIE HU(PPOBLIE
n/ Tema ypoka KoHTpoibHBI IIpakTnueckue
Bceero o0pa3oBaTe/ibHbIE PeCypPChI
1 e padoThbI padoThl
1 [IpumeneHne nporu3BOJHON K UCCIIEA0BAHUIO 1
(GyHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI
) [IpumeneHnne nporu3BOAHON K UCCIIEA0BAHUIO 1
(yHKIMI HA MOHOTOHHOCTb U DKCTPEMYMBI
3 IIpuMeHeHne MPOU3BOJHOM K UCCIIETOBAHUIO 1 https://resh.edu.ru/subject/lesson/3966/
(yHKIMI HA MOHOTOHHOCTD U DKCTPEMYMBI
4 [IpumeneHnne nporu3BOJHON K UCCIIEA0BAHUIO 1
(GYHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI
5 IIpuMeHeHne POU3BOJHOM K UCCIIETOBAHUIO | https://resh.edu.ru/subject/lesson/3987/
(hyHKIMI HA MOHOTOHHOCTb Y DKCTPEMYMBI
6 IIpuMeHeHne MPOU3BOJHOM K UCCIIETOBAHUIO 1 https://resh.edu.ru/subject/lesson/3987/
(yHKIMI HA MOHOTOHHOCTD U DKCTPEMYMBI
7 Haxoxnenne HanOOJIbIIIEr0 U HAUMEHBIIIETO 1
3HAYEHUS] HEMPEPHIBHON (PYHKIIMK HA OTpe3Ke
8 Haxoxxnenne HanOOJIbIIEr0 H HANMEHBIIIETO 1
3HAYCHMsI HEPEPHIBHOUN (QYHKITMU HA OTPE3KE
9 Haxoxnenne HanOOJIBIIEr0 U HAUMEHBIIIETO 1
3HAYEHUS HEMPEPHIBHON (DYHKIIMK HA OTpPE3Ke
10 Haxoxaenre HanOOJIbIIEr0 U HANMEHBIIIETO | https://resh.edu.ru/subject/lesson/6115/
3HAYCHMsI HEIPEPHIBHOM (PYHKIIMU HA OTPE3KE
11 Haxoxnenne HanOOoJIbIIEro U HAaUMEHbIIIET0 1 https://resh.edu.ru/subject/lesson/6115/
3HAYEHUS] HEPEPHIBHOM (PYHKIIMU HA OTpE3Ke
12 Haxoxaenne HanOOJIbIIEr0 H HANMEHBIIIETO 1 https://resh.edu.ru/subject/lesson/6115/
3HAYCHMsI HEPEPHIBHOM (DYHKITMU HA OTPE3KE
13 [IpuMeHeHne MPON3BOIHOM JIIsl HAXOXKICHUS 1 https://resh.edu.ru/subject/lesson/6115/
HAWJIYYIIETO PEMIECHUS] B TPUKJIAIHBIX



https://resh.edu.ru/subject/lesson/6115/
https://resh.edu.ru/subject/lesson/6115/
https://resh.edu.ru/subject/lesson/6115/
https://resh.edu.ru/subject/lesson/6115/
https://resh.edu.ru/subject/lesson/3987/
https://resh.edu.ru/subject/lesson/3987/
https://resh.edu.ru/subject/lesson/3966/
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3aJadax

HpI/IMeHeHI/IC HpOHSBOI[HOﬁ JJIA HAXOXKACHUA

14 HAWTYYIIEeTO PEIICHUS B TIPHKIIATHBIX
3aa4ax
[IpuMeHeHne TPOU3BOIHON MJIsSI OIIPEAECTICHUS https://resh.edu.ru/subject/lesson/4016/
15 CKOPOCTH M YCKOPEHHS IIPOLIECCa, 3aJaHHOTO
dhopmyIioit uiu rpabukom
[IpumeHeHne MPOU3BOTHOM IS OTPEeIICHUs
16 CKOpPOCTH M yCKOPEHHs TpoIIecca, 3aJaHHOTO
dbopMyIoit uiu rpabukomM
17 Kommnosumus ¢pyHkimii
18 Kommosunus pyHKmuit
19 K . https://resh.edu.ru/subject/lesson/
oMro3unius GyHKIuH
w1 GyHKIL 4016/
20 I'eomeTrpuueckue oOpas3sl ypaBHEHUH Ha
KOOPJIMHATHOM TJIOCKOCTH
21 I'eomeTpuyeckue oOpas3bl ypaBHEHUH Ha
KOOPAMHATHOW INIOCKOCTH
2 KontponsHas padora: "Uccnenosanue https://resh.edu.ru/subject/lesson/
(GYHKIHH C TOMOIIBIO MTPOU3BOIHOM" 4016/
23 IlepBooOpa3Hasi, OCHOBHOE CBOMCTBO
IepBOOOPaA3HBIX
24 [TepBOOGpa3HbIE 3TEMEHTAPHBIX (YHKIIUHA. https://resh.edu.ru/subject/lesson/
[IpaBuna HaXOXKAEHUS IEPBOOOPA3HBIX 4016/
25 [TepBoOOpa3HbIe 3NIeMEHTAPHBIX (QYHKITUH.
[TpaBmiia HaXx0XI€HUs IEPBOOOPA3HBIX
26 Huterpan. ['eomeTpudeckuii CMbICT
MHTErpaa
27 Brruucnenue onpeaenéHHOro HHTErpaa mno



https://resh.edu.ru/subject/lesson/4016/
https://resh.edu.ru/subject/lesson/4016/
https://resh.edu.ru/subject/lesson/4016/
https://resh.edu.ru/subject/lesson/4016/
https://resh.edu.ru/subject/lesson/4016/
https://resh.edu.ru/subject/lesson/4016/
https://resh.edu.ru/subject/lesson/4016/
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dhopmyne Herotona-Jleitoauia

Brruucnenue OHpe,Z[eJ'IéHHOFO HUHTCI'palia 1o

28
dopmyiie Hetorona-Jleiibania

29 [IpumeneHue uHTErpaia A HaX0XKACHUS
II0IIAAeH IIOCKUX GUryp

30 [IpumeHeHne nHTErpaa AJis1 HaX0XKACHUS
00BEMOB reOMETPUUECKHX Tell

31 [Tpumeps permenuit nuddepeHImanbHbIX
YpaBHEHUH

3 [Tpumeps permeHuit nudhepeHImanbHbIX https://resh.edu.ru/subject/lesson/4924/
YpaBHEHUN
MaremaTuuecKkoe MOJCIMPOBAHUE PEATBHBIX https://resh.edu.ru/subject/lesson/3993/

33 MPOLIECCOB C OMOIIBIO AH((HEPEHINATLHBIX
YpaBHEHUH

34 Konrponsnas padora: "[leppooOpa3Has u https://resh.edu.ru/subject/lesson/3993/
nHTerpan'

35 Tpuronomerpuueckre GyHKINHU, UX CBOICTBA https://resh.edu.ru/subject/lesson/3993/
U rpaduku

36 Tpuronomerpuyeckue QyHKIMH, UX CBONCTBA https://resh.edu.ru/subject/lesson/4037/
1 rpaduKu

37 TpuronomeTtpuueckue GyHKIIUN, UX CBOMCTBA https://resh.edu.ru/subject/lesson/4037/
1 rpaduKH

38 Tpuronomerpudeckue QyHKIMH, UX CBOHCTBA https://resh.edu.ru/subject/lesson/6118/
1 rpaduKH

39 Tpuronomerpuueckre GyHKINHU, UX CBOICTBA https://resh.edu.ru/subject/lesson/6118/
U rpaduku
OT60p KOpHEHN TPUTOHOMETPUUECKHUX

40 YPaBHEHHUH C IOMOILBIO
TPUTOHOMETPHUECKON OKPYKHOCTH

41 OT160p KOpHEH TPUTOHOMETPHUYCCKUX



https://resh.edu.ru/subject/lesson/6118/
https://resh.edu.ru/subject/lesson/6118/
https://resh.edu.ru/subject/lesson/4037/
https://resh.edu.ru/subject/lesson/4037/
https://resh.edu.ru/subject/lesson/3993/
https://resh.edu.ru/subject/lesson/3993/
https://resh.edu.ru/subject/lesson/3993/
https://resh.edu.ru/subject/lesson/4924/
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ypaBHEHUH C TOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

OT100p KOpHEH TPUTOHOMETPUIECKUX

https://resh.edu.ru/subject/lesson/4163/

42 YpPaBHEHHIA C TOMOIIBIO
TPUTOHOMETPUUYECKOM OKPYKHOCTH
OT00p KOpHEH TPUTOHOMETPUIECKHX
43 ypaBHEHUH C TOMOIIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
https://resh.edu.ru/subject/lesson/6111/
44 Pelienue TpuroHoMeTprUUECKUX HEPABEHCTB
https://resh.edu.ru/subject/lesson/3923/
45 Perienre TpuroHoMeTpUUECKUX HEPABEHCTB
https://resh.edu.ru/subject/lesson/4920/
46 Penrenue TpuroHOMETpHUYECKIX HEPABEHCTB
47 Pemennie TpUroHOMeTpUYECKUX HEPABEHCTB
Kontponbnas pabora: "I'paduku
48 TPUTOHOMETPUYECKHUX (PYHKIIUH.
TpuroHomeTpryeckue HepaBeHCTBA"
49 OcCHOBHBIE METOIbI PEIICHUS MTOKa3aTeNbHBIX
HEPABEHCTB
50 OCHOBHBIE METO/IbI PELLIEHUS MOKA3aTEIbHBIX
HEPABEHCTB
51 OcCHOBHBIE METOIbI PEIICHUS MTOKa3aTeNbHBIX
HEPABEHCTB
59 OCHOBHBIE METO/IbI PELLIEHUS MTOKA3aTEIbHBIX
HEPaBEHCTB
53 OCHOBHBIE METOBI PELIECHUS https://resh.edu.ru/subject/lesson/4738
Jorapu(HMUIECKIX HEPABCHCTB
54 OCHOBHBIE METObI PELICHUS https://resh.edu.ru/subject/lesson/4738/

J'IOFapI/I(I)MI/ILIeCKI/IX HCPABCHCTB



https://resh.edu.ru/subject/lesson/4738/
https://resh.edu.ru/subject/lesson/4738
https://resh.edu.ru/subject/lesson/4920/
https://resh.edu.ru/subject/lesson/3923/
https://resh.edu.ru/subject/lesson/6111/
https://resh.edu.ru/subject/lesson/4163/

35

OCHOBHEBIE MCTOJbI PCHICHUA

https://resh.edu.ru/subject/lesson/4738

59 JorapuMIUIECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI PEIICHUS https://resh.edu.ru/subject/lesson/4738/
JorapuMHUIECKUX HEPABEHCTB

57 OCHOBHBIE METO/bI PELICHUS https://resh.edu.ru/subject/lesson/4738/
MppaMOHATILHBIX HEPABEHCTB

58 OCHOBHBIE METO/IbI PEIICHHS
VPpalMOHAIILHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI PEILICHHS
MppaIMOHAIILHBIX HEPABEHCTB

60 OCHOBHBIE METO/IbI PEIICHHS
VPpalMOHAIILHBIX HEPABEHCTB

61 I'paduueckue MeTo b1 petuieHns
MppaIMOHALHBIX YPaBHEHHUH

62 I'padrueckue MeTo b1 petiieHs
WPpaIMOHAIILHBIX YPaBHEHUI

63 I'paduueckue MeTo b1 peleHus
MIOKa3aTeIbHbIX YPABHEHUN

64 I'padmyeckue MeToabl penieHus
MTOKA3aTeIHbHBIX HEPABEHCTB

65 I'paduueckue MeTOIbI PELICHUS
Jorapu(GpMUUECKUX YpaBHEHUI

66 I'paduyeckue MeTobl pereHus
sorapuMIUIECKUX HEPABEHCTB

67 I'paduueckue MeTOIBI peLIeHHs
JorapuMHIECKUX HEPABEHCTB
I'padmyeckue MeToabl pereHus

68 MOKa3aTeNbHbIX U JIOTapu(hMUIECKAX
ypaBHEHUH

69 I'paduyeckue MeToab! pemeHus

MOKA3aTeJIbHBIX U JIOTapU(HMUIECKUX



https://resh.edu.ru/subject/lesson/4738/
https://resh.edu.ru/subject/lesson/4738/
https://resh.edu.ru/subject/lesson/4738
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ypaBHEHUH

70

I'padmyeckue MeToab! pereHus
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
HEPaBEHCTB

71

I'padmyeckue MeToab! pemeHus
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
HEPaBEHCTB

72

KonTponbhas pabota: "UppanmoHansHeie,
MOKa3aTelbHbIE U JIOrapupMUUecKue
HepaBeHCTBA"

73

KommnnekcHble uncna. Anrebpandeckas u
TpUrOHOMETpHUecKas (OpMbI 3aITUCH
KOMILIEKCHOT'O YuCia

74

KommnekcHble uncna. Anredpandeckas u
TpUrOHOMETpHUecKas (OpMbI 3aITUCH
KOMILIEKCHOI'O YuCia

75

Apudmernueckue oneparuu ¢
KOMIUIEKCHBIMU YHCIIAMHU

76

ApudmeTrueckue oneparuu c
KOMIUIEKCHBIMU YHCIaMHU

77

N300pakeHre KOMIIEKCHBIX YHCE Ha
KOOPJMHATHOW INIOCKOCTH

78

N300paxkeHne KOMIJIEKCHBIX YHCET Ha
KOOPAMHATHOW INIOCKOCTH

79

®opmyna Myaspa. KopHu n-o#i cTeneHu us
KOMIUIEKCHOTO YU CJIa

80

®opmyna Myaspa. Kopau n-oii crenenu u3
KOMILJIEKCHOT'O YrCIIa

81

HpI/IMeHeHI/IC KOMIIJICKCHBIX YUCCII AJIA
PCUICHUA (bI/ISI/I‘leCKI/IX H I'COMCTPUICCKHX
3aga4
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82 KonTponbhas pabora: "KommiekcHsie yucna'

83 HarypanbHble u niensle yuciia

84 HarypanbHble U Lienbie qncia

35 [IprMeHeHHe IPU3HAKOB JETMMOCTH IIEJBIX
qpcet

36 [IpyMeHeHre IPU3HAKOB JIETUMOCTH LEJBIX
qHCe

]7 [IprMeHeHre IPU3HAKOB JETMMOCTH IIEJIBIX
yucen: HOJl u HOK

23 [TprMeHeHHe TIPU3HAKOB IETUMOCTH IIEITBIX
gucen: HOJl u HOK

29 [IprMeHeHre IPU3HAKOB JIETMMOCTH IIEJBIX
YHCEJT: OCTATKH 110 MOJTYJIIO

90 [IprMeHeHre PU3HAKOB ICTMMOCTH IIEJTBIX
YHCEIT: OCTATKH 0 MOJIYJIIO
[IpyMeHeHHe IPU3HAKOB JETMMOCTH IIEJBIX

91 yrces: anroput™ EBkinma 1uist penieHus
3a/1a4 B LEJIBIX YUCIaX

92 Kontposnbnas pabota: "Teopust 1enbix
yycen"
CucreMa U COBOKYITHOCTh YPaBHEHHIA.

93 PaBHOCHJIBHBIE CHCTEMBI X CHCTEMBI-
CIICICTBUSI
CucreMa U COBOKYITHOCTh YPaBHEHHIA.

94 PaBHOCHJIBHBIE CHCTEMBI U CHCTEMBI-
CIIEICTBUSI

95 OcHOBHBIE METOJIbI PEIICHHA CHCTEM
COBOKYITHOCTEH Pal[MOHAILHEIX YPAaBHEHHI

96 OCHOBHBIE METOIBI PELIEHHS CUCTEM U

COBOKYITHOCTEH MPPALMOHAIBHBIX YPaBHEHUI
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97

OCHOBHBIE METOBI PEIIEHUS CUCTEM U
COBOKYITHOCTEW ITOKA3aTEIbHBIX YPAaBHEHUN

98

OcHOBHBIC MCTOJBI pCHICHUSA CUCTEM U
COBOKynHOCTCﬁ II0Ka3aTCJIIbHBIX ypaBHeHI/Iﬁ

99

OCHOBHbBIE METO/IbI PEILICHHs CUCTEM U
COBOKYITHOCTEH JIoTapu(hMUIECKUX
ypaBHEHUH

100

OCHOBHbBIE METO/IbI PEILIEHHs CUCTEM U
COBOKYITHOCTEH JIoTapu(hMUIECKUX
ypaBHEHUH

101

IIpuMeHEeHNE CUCTEM K PELLICHUIO
MaTeMaTHYeCKUX 3ajlad U 3aja4 u3
pa3nu4HbIX 001acTeil HayKH U peanbHO
KHU3HU, MHTEPIPETALUs OTYyYECHHBIX
pE3YJILTAaTOB

102

IIpuMeHeHne CUCTEM K PELLIEHUIO
MaTeMaTHUYeCKUX 3ajiad U 3aja4 u3
pa3nuYHbIX 001acTeil HAyKH U peatbHOM
KU3HU, MHTEPIPETALUs OTYyYECHHBIX
pE3YJIbTATOB

103

IIpuMeHEeHNEe HEPABEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3ajad U 3ajad u3
pa3nuYHbIX 001acTeil HAyKH U peatbHO
KU3HU, MHTEPIPETALUs OTYyYEHHBIX
pE3YJILTATOB

104

Konrponsnas padora: "Cucremsl
paloHaIbHBIX, HPPALMOHATBHBIX
MOKa3aTeIbHbBIX U JIOTapu(PMUIECKUX
ypaBHEHHH"

https://resh.edu.ru/subject/lesson/4145/

105

PaIII/IOHaJIBHI)IC YPaBHCHUA C ITapaMETpaMu

106

PannoHanpHbIe HEPABEHCTBA C IIapAMETPAMHU



https://resh.edu.ru/subject/lesson/4145/
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https://resh.edu.ru/subject/lesson/4145/

107 PannoHaneHbIE CUCTEMBI € TapaMeTpamMu

108 HppanmonanbHble ypaBHEHUs, HEPABEHCTBA C
napamMeTpamMu

109 HppanmoHanbHbIe CUCTEMBI C ITApaMeTpaMu

110 [TokazarenbHble ypaBHEHUS, HEPABEHCTBA C
rapamMeTpamMmu

111 [TokazarenbHbIE CUCTEMBI C TApAMETPAMU

112 Jlorapudmuueckue ypaBHEHUs, HEpaBEHCTBA
C mapameTpaMu

https://resh.edu.ru/subject/lesson/6318/

113 JlorapupmMuyecKre CHCTEMBI C TapaMeTpaMu

114 TpuroHomeTpuyeckre ypaBHEHHUS C
rapamMeTpamMmu

115 TpuroHomeTpuuecKre HEPaBEHCTBA C
napameTpamMu

116 TpuroHomeTpuueCcKre CUCTEMBI C
rnapameTpamu
ITocTpoenue u uccienoBanue

117 MaTeMaTHYECKUX MOJIENIeN peabHbIX
CUTYallUi C IOMOILBIO YPAaBHEHUH C
napameTpamMu
[TocTpoenue u nccnenoBaHue

118 MaTeMaTUYECKUX MOJENIEH peanbHbIX
CUTYyalllil C MOMOIIBIO CUCTEM YPABHEHUH C
rapameTpamu
[TocTpoenue u uccienoBanue

119 MaTeMaTHYECKUX MOJIENIeN peabHbIX

CUTYaLMH C IIOMOILBIO CUCTEM YPaBHEHUH ¢
rapameTpamMu



https://resh.edu.ru/subject/lesson/6318/
https://resh.edu.ru/subject/lesson/4145/
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Kontposnbnas pabdota: "3agauu ¢

https://resh.edu.ru/subject/lesson/4115/

120 k 1
napameTpamMu

121 IToBTOpenue, 0000IIeHNE, CUCTEMATH3ALIHS 1
3HaHui: "YpaBHeHus"

122 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3ALIHS 1 https://resh.edu.ru/subject/lesson/4930/
3HaHuii: "YpaBHeHUs"

123 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
3HaHui: "YpaBHeHus. Cuctemsl ypaBHEeHU"

124 [ToBTOpeHue, 06001IeHNE, CHCTEeMAaTU3alUs 1 https://resh.edu.ru/subject/lesson/4103/
3HaHuii: "HepaBencrna"

125 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3ALIHS 1 https://resh.edu.ru/subject/lesson/4103/
3HaHuii: "HepaBencrna"

126 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
3HaHui: "HepaBencrtna'

127 [ToBTOpeHue, 06001IeHNE, CCTEeMaTU3aIUs 1 https://resh.edu.ru/subject/lesson/4930/
3HaHuil: "[IponsBoyiHas u €€ npumeHeHue"
IToBTOpeHue, 0000IIEHNE, CUCTEMATH3ALIMS

128 pet " ; 1
3HaHuii: "[Ipon3BoaHas U e€ mpuMeHeHHe

129 IToBTOpenue, 0000IIeHNE, CUCTEMATH3ALIHS 1
3HaHui: "[IponsBoaHas u e€ npumeHeHue"
IToBTOpEHME, 0000IIEHNE, CHCTEMATH3AIS

130 per ! 1
3HaHuii: "VIHTerpan u ero npuMeHeHHe
[ToBTOpenue, 0000IICHNE, CHCTEMATH3AIUS

131 P 1
3HaHui: "OyHKIMK"
IToBTOpEHME, 00001IEHNE, CHCTEMATH3AIUS

132 P 1
3HAHUI

OBLIEE KOJIMYECTBO YACOB I10 132

I[TPOTPAMME



https://resh.edu.ru/subject/lesson/4930/
https://resh.edu.ru/subject/lesson/4103/
https://resh.edu.ru/subject/lesson/4103/
https://resh.edu.ru/subject/lesson/4930/
https://resh.edu.ru/subject/lesson/4115/
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBLHOM ITPOI'PAMMBbBI

10 KITACC

Kon
NpoBePsIeMOro
pe3yJbTara

1

IIpoBepsiemble peaMeTHbIE Pe3yJbTAThl 0CBOEHUSI OCHOBHOI
00pa3oBaTeILHO MPOrpaMMbl CpeIHero 001ero 00pazoBaHus

Ywucna v BEIYUCICHUS

1.1

OnepupoBaTh MNOHATHSAMM: PALUMOHAIBHOE M JEHCTBUTEIBHOE YUCIIO,
OOBIKHOBEHHAS U JIECSITHYHASL IPOOb, IPOIICHTHI

1.2

BoinonusaTe  apudmMernyeckue  Omepalud € palMOHAIBHBIMM U
JEHUCTBUTEIbHBIMU YU CIIAMHU

1.3

BrimonaaTs l'[pI/I6J'II/I)KéHHBIC BBIYUCJICHUA, HCIIOJIb3YA IpaBHjia
OKPYTJICHMS, ACJIaTh IPUKHUAKY UM OLCHKY PE3YyJibTaTa BBIYMCIICHHI

1.4

OHepI/IpOBaTB MOHATHUAMU: CTCIICHDb C LCJIBIM IOKa3aTCJICM, CTaHAaPTHAA
¢)opMa 3aliucu HeﬁCTBHTeHBHOFO quciia, KOpCHb HaTypaJ’ILHOI\/'I CTCIICHU,
HCIIOJIB30BATh MOAXOIAIITYTO (bOpMy 3aIltucu I[GI)’ICTBHTGHBHLIX HYUCEI AJIdA
PCHICHUS NMPAKTUYCCKUX 3a/1a4 U MPCACTABJICHUS NAHHBIX

1.5

OnepupoBaTh MOHATHSMH: CHHYC, KOCHMHYC W TaHI€HC NPOU3BOJILHOTO
yIjia; HUCMONb30BaTh 3allCh IPOU3BOJIBHOTO yIja dYepe3 oOpaTHbIE
TPUTOHOMETpUYECKHEe QYHKIUU

yr)aBHCHI/IH 1 HCpaBCHCTBA

2.1

OnepupoBarh MOHATUSMU: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO, LIEJOE,
paluoHaIbHOE, MppaLMOHAIIbHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPHUECKOE YPaBHEHHE

2.2

BrimonHATe mpeodpa3oBaHus TPUTOHOMETPUUYECKUX BBIPAXKEHUH U pelaTh
TPUTOHOMETPUUECKHUE YPAaBHEHUS

23

BoinonHATe peoOpa3oBaHus 1ENbIX, pallMOHATbHBIX U HPPALMOHATBHBIX
BBIDA)KCHUM M pellaTb OCHOBHBIE THIIBI LEJIBIX, PALMOHAIBHBIX H
VPPALMOHAIBHBIX YPABHEHNUH U HEPABEHCTB

24

HpI/IMeHHTB YPaBHCHHUA W HEPABCHCTBA I PCIICHHUA MATCMATUUYCCKHX
3aaa4 ¥ 3a/1a4 U3 pa3JIMIHbIX oOacreit HAayKH U peaﬂBHOﬁ KHU3HHU

2.5

MOI[CJ'II/II)OBS.TL pCaJIbHBIC CHUTyallUM Ha SA3bIKC am“erLI, COCTaBJIATH
BBIPpAXKXCHUS, YPAaBHCHH, HCPABCHCTBA 110 YCJIOBHIO 3aaa4u, UCCIICA0BATH
IIOCTPOCHHBIC MOACIIN C MCIIOJIb30BAHUCM alliapaTa aﬂre6pL1

OyHKIMH U TpaduKu

3.1

OmnepupoBaTh MOHATHSIMU: (QYHKIIHUS, CIIOCOOBI 3aJaHUs (DYHKIINH, 001aCTh
OTIpeNIeNIeHUs] MU MHOXECTBO 3HaYeHMH (YHKUWHM, rpaduk (yHKINH,
B3aUMHO oOpaTHbIC (PYHKITUN

3.2

OnepupoBaTh NOHATUSAMH: YETHOCTb M HEYETHOCTh (QYHKIMH, HYJIH
(GYHKIMH, TPOMEKYTKH 3HAKOMIOCTOSIHCTBA
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33

Wcnonb3oBathk rpaduku QyHKINUN 1)1 pelieHus] ypaBHEHUN

3.4

CrpouTts 1 yuTaTh rpaduKy TUHEHHON QyHKIINHN, KBaIPATUUHON QYHKINH,
CTENEeHHON (PYHKIMH C IEJIBIM [T0Ka3aTeIeM

3.5

Hcnonb3oBate rpaduku (GYHKUMH IS UCCIIEAOBAHHS IPOLIECCOB MU
3aBUCHMOCTEH MpH pelIeHUH 3ajad U3 JPYruX y4eOHBIX MPeIMETOB U
peambHOM  JKM3HHW, BbIpaXaTb (OpMyJaMH 3aBUCUMOCTH  MEXIY
BEJIMYMHAMU

Hauana matemaTndyeckoro aHainza

4.1

OHepI/IpOBaTL INOHATHUAMU:. TIIOCICAOBATCIBHOCTD, apI/I(l)MeTI/ILIeCKaﬂ u
I'COMCTPHUUCCKAsA IIPOIrpCCCUU

4.2

OnepupoBaTh MOHATHSIMH: OECKOHEUHO YOBIBalOIIasi TeoMeTpudecKas
mporpeccusi, cymMmMa OECKOHEYHO YOBIBAIOIIEH TIeOMETPHUYECKOM
POTPECCUU

4.3

3aaBaTh MOCIICIOBATEIFHOCTH PA3IMYHBIMH CIIOCOOaAMHU

4.4

Hcnonb3oBarh CBOMCTBAa TMOCJIEAOBATEIBHOCTEH M MPOTPECCUU ISt
peHleHI/ISI peaHBHbIX 3a1a4 HpI/IKJIaI[HOFO xapaKTepa

MHoKecTBa U TOTHKa

5.1

OHCpHpOBaTB IMOHATHUAMU: MHOXKECTBO, OII€palli HaJl MHOXCCTBaAaMU

52

Hcnonb30BaTh  TEOPETUKO-MHOKECTBEHHBIM —ammapar Juisi  ONHMCaHUs
peanbHBIX POILIECCOB U SBJICHUM, TPH PEIICHUH 331249 U3 JPYTUX y4eOHBIX
[IPEAMETOB

53

OHepI/IpOBaTB IOHATUAMMU: OIIpCACIICHUC, TCOpEMaA, CJIICACTBUC,
J0Ka3aTcJIbCTBO

11 KJTACC

Kon
MPOBEPSIEMOT0
pe3yiabTara

1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOM MPOrpaMMBbI CpeIHero 001ero 0opa3oBaHusi

Yucia 1 BEIYMCIIEHUS

1.1

OnepupoBaTh MOHATUSAMM: HATypalbHOE, LIEJI0€ YUCIIO; HCIOJIB30BaTh
IIPU3HAKU JI€JIMMOCTH LEIBIX YHUCEJ, pa3jOKEHUE 4YHUClla HAa IPOCThIE
MHOKUTENH JUIsl pellIeHus 3a1a4

1.2

OnepupoBath MOHATHEM: CTENIEHb C pallMOHAJIbHBIM [TOKa3aTENEeM

1.3

OnepupoBarh MOHATUAMHU: JIOTApU(PM YHCTIa, TECATUIHBIE  HATypaIbHbIC
JorapudMbl

2

VYpaBHEHHs U HEPABEHCTBA

2.1

[IpumensTh cBoOMcTBa CTemeHH sl TNpeoOpa3oBaHMsl BbIPAXKEHUH,
OIIEpUPOBATh IOHATUSAMHU: II0KA3ATEIbHOEC YPABHEHUE U HEPABEHCTBO;
peniaTh OCHOBHBIE TUIIBI IOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB

2.2

BoinonusaTe npeoOpa3oBaHUsl BBIpaKEHUH, COAEpKAIIUX JOorapudmbl;
OIIEPUPOBATH MOHATUSAMU: JIOTApU(PMUUECKOE ypaBHEHUE U HEPAaBEHCTBO;
pelaTh OCHOBHBIE TUIIBI JJOrapu(pMUUECKUX YPAaBHEHHUI U HEPABEHCTB
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23

Haxonuts penmieHust npoCcTEUINX TPUTOHOMETPUYECKUX HEPABEHCTB

24

OnepupoBaTh MOHATUAMH: CUCTEMA JIMHEHHBIX YPaBHEHUN U €€ pelleHue;
HCIIONIB30BaTh  CUCTEMY  JIMHEWHBIX  ypPaBHEHUM I peELICHUs
MIPAKTHYECKUX 3a/1a4

2.5

Haxomute  pemieHuss  IpoOCTEWIIMX  CUCTEM M COBOKYIHOCTEH
palMOHAJIbHBIX YPABHEHUI U HEPABEHCTB

2.6

MOﬂGHHpOBaTL pCajIbHbIC CHUTyallUM Ha A3bIKC aJil' e6p51, COCTaBJIATH
BbIpAXCHUS, YPAaBHCHUSA, HCPABCHCTBA U CUCTEMEI 110 YCJIOBHUIO 3aJadu,
HCCIICA0BATH MTOCTPOCHHBIC MOACIIN C MUCITOJIL30BAHUCM aIlrapara anre6p1>1

OyHKIMK U TpapuKu

3.1

OnepupoBaTh NOHATHSAMU: TNepHOAMYECKass (YHKIMS, NPOMEXYTKU
MOHOTOHHOCTH (DYHKIIH, TOYKH SKCTpeMyMma (YHKIMH, HauOoOJblIee U
HalMEHbIIIee 3HaueHUs! (PyHKIUN HA MPOMEXKYTKE; MCIIOIb30BaTh UX IS
ucciefoBanus QyHKIMH, 33JaHHOH rpadh KoM

3.2

OnepupoBaTh NOHATUSIMU: TPAPUKHU MOKA3aTENbHOM, JorapuMUIecKoi u
TPUTOHOMETPUUYECKUX (YHKLMH; M300pakaTb HMX Ha KOOPJIMHATHOM
TJIOCKOCTH M MCIIOJIb30BATh JJIsl PEILICHUS] YPaBHEHUI U HEPABEHCTB

33

N300paxaTh Ha KOOPAMHATHOM IUIOCKOCTH TIpadUKH  JMHEWHBIX
YPaBHEHHH WU HCIHOJB30BaTh HUX Ui PELIECHUS CHUCTEMbl JIMHEHHBIX
YpaBHEHUU

3.4

Ucnonw3zoBate Tpaduku (QyHKIUN 71 HUCCIAEIOBAHUS TPOIECCOB U
3aBHCHMOCTEHN U3 IPYTUX Y4eOHBIX AUCIUTUIMH

Hauana MaTeMaTH4YeCKOT0 aHaIn3a

4.1

OnepupoBaTh TOHATUSAMU: HENpepbIBHAs (YHKIUSA, T[POU3BOJHAS
(YHKIIUU; WUCTOIB30BaTh TEOMETPUYCCKUH U (UBHYSCKUH CMBICIT
MIPOU3BOAHOM JIJIsl pEILICHUs 3a/1a4

4.2

HaxonuTe  npoM3BOJIHBIE  JIEMEHTAPHBIX  (DYHKIUH,  BBIYUCIATH
MIPOM3BOJIHBIC CYMMBI, IIPOU3BEICHHSI, YACTHOTO (DYHKIUH

4.3

Hcnonp30BaTh  NPOM3BOAHYIO JUIsl  HCCIENOBAaHUS  (YHKIMM  Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI, IPUMEHATh PE3yJIbTaThl UCCIECIOBAHUS K
MOCTPOSHHIO TPauKOB

4.4

Hcnonn3oBaTh MPOU3BOAHYIO JJId HAXOXACHHA HAWITYYHICTO PCIICHHA B
IPUKJIAAHBIX, B TOM YHUCJIC COLINAJIbBHO-5KOHOMHUYCCKUX, 3aJa9aX

4.5

OnepupoBaTh HOHATUSAMM: MEpBOOOpa3Has M HHTErpaj; I[OHUMATh
reoMeTpUYECKUN U PU3NYECKUI CMbICI HHTETpasia

4.6

Haxomuts mnepBooOpa3Hble 3J€MEHTAapHBIX  (QYHKIHUH, BBIYUCIATH
uHTerpai no gopmyne Hetorona — JleiibHuna

4.7

Pematp npuknaaHble 3a1a4u, B TOM YHUCIIE COLUAIBHO-3KOHOMUYECKOTO U
(U3NUECKOT0 XapakTepa, CpeICTBAMI MaTEMATHYECKOT0 aHaIM3a
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC
Kon IIpoBepsiemMblii 31eMeHT COAEPKAHUSA
1 Yucna 1 BBIYHCICHUS
Panmonanphple unciaa. OOBIKHOBEHHBIE M J€CSATHYHBIE JApOOH, IPOLIEHTHI,
OeCKOHEUHbIE  MEepUOJMUYecKue  Jpobu.  ApudmeTuueckue  omepamuu ¢
1.1 palMOHAJIbHBIMU YHUCJIaMH, IPEeoOpa30BaHusl YUCIIOBBIX BbIpakeHUil. [Ipumenenue
npoOell U MPOLICHTOB JJISl PELIeHUs MPHUKJIAAHBIX 3a/a4 M3 Pa3IUYHBIX OTpacieil
3HAHUM U peaJbHOM KU3HU
HevictButenbHble  4yucia.  PanuoHanbHble M HppAlMOHAIIBHBIE — YHUCTIA.
1.2 | Apudmerndeckue omepanuu ¢ ACHCTBUTENBHBIME dHCIAaMH. [lpubnmxéHHbBIE
BBIUMCJICHMS], TPaBHJIa OKPYTJICHUS, IPUKUJIKA U OLIEHKA Pe3yJIbTaTa BRIYUCICHUN
Crenenp ¢ nensiM nokazarteneMm. CraHgapTHas (opma 3amucu AEWCTBUTEIBHOIO
1.3 yucia. Vcnonb3oBanue moaxojsiiel (GopMbl 3alUCH JIEHCTBUTENBHBIX YHCEN JUIs
pellIeHus] NPAKTHUECKUX 3a/a4 U MPECTABJICHUS JaHHbBIX
1.4 Apudmerndeckuii KOpeHb HaTypaJibHOW cTerneHu. [leficTBus ¢ apupMeTHIeCKUMU
' KOPHSIMHM HaTypaJIbHOM CTENEHU
15 CuHyCc, KOCHHYC M TaHI'€HC 4YHCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
APKTaHI€HC YHCIOBOrO apryMeHTa
2 VYpaBHEHHS ¥ HEPABEHCTBA
2.1 ToxecTBa U TOXKIECTBEHHbIE TPe0Opa3zoBaHuUs
o) [TpeoGpa3zoBanue TPUTOHOMETPUYECKUX BBIPaKCHUM. OcHoBHbIE
' TPUTOHOMETpHUYECKHE (POPMYJIbI
23 VYpaBHeHHE, KOpeHb ypaBHeHHs. HepaBeHCTBO, penieHue HepaBeHCTBA. Merton
MHTEPBAJIOB
2.4 | Pemienune HebIX U IPOOHO-PAIIMOHATBHBIX YPABHEHUI 1 HEPABEHCTB
2.5 Petienue upparmoHaabHbIX YPaBHEHUM U HEPABEHCTB
2.6 Pemenne TpUroHOMETpUYECKUX YPABHEHUI
27 [IpumeHeHre ypaBHEHHI 1 HEPABEHCTB K PEIICHHI0 MaTeMaTUYEeCKUX 3ajad U 3a7au
' U3 Pa3IUYHBIX 00JacTel HAYKU M peaibHON JKU3HU
3 DyHKIMU U TpauKu
31 Oynknus, crnocobObl 3amanus (pyHkuu. ['paduk ¢yHknmu. B3anmHO 0OpaTHBIC
' byHKIIH
39 Ob6sacTe ompeneneHus M MHOXKECTBO 3HaueHud ¢ynkuuu. Hynmu ¢yHkum.
' [TpoMexyTkH 3HAKONOCTOSHCTBA. YETHBIC U HEUETHBIC HYHKIIUU
33 CrenenHast GyHKLHUS C HaTypaJIbHBIM U LIeJbIM Noka3aTeneM. E€ cBoiicTBa u rpaduk.
' CBoiicTBa U rpaduK KOPHs 7-0i CTENIEHU
34 TpuronomeTrpuyeckasi OKpY>KHOCTb, ONpEAEIEHUE TPUTOHOMETPHUUECKUX (PYHKIMM
' YKCJIOBOrO apryMeHTa
4 Havana maTreMaTn4eckoro aHaiansa
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41 [TocnenoBarenbHOCTH, C€HOCOOBI 3aJaHUsl IOCJIENOBATENbHOCTEH. MOHOTOHHBIE
' I0CJICIOBATEILHOCTH
Apudmernueckass M TreoMeTpudeckas Tporpeccu. beckoHeyHo yObIBaromas
49 | TeoMeTpuuecKas MpOrpeccHs. Cymma OeckoHEYHO YOBIBawoLIeH TreoMeTpuyecKon
' nporpeccuu. DopMyna CIOXHBIX MPOIEHTOB. VICIoNb30BaHUE TMPOTPECCHU IS
pelleHHs peabHbIX 3a/au MPUKIATHOIO XapaKTepa
5 MHoOXecTBa H JIOTHKa
MHoOXecTBO, omepaluu Haja MHoKecTBamu. Jluarpammbel Oiinepa — Benna.
5.1 | TlpumeHeHHE TEOPETUKO-MHOKECTBEHHOTO amapara s OMWCAHUS pPealbHBIX
IPOLIECCOB U SIBJICHUH, TP PELICHUHU 337a4 U3 IPYTUX Y4eOHbIX IPEIMETOB
5.2 Omnpenenenne, TeopeMa, CIEACTBHIE, JTOKA3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Ywcia 1 BEIYUCICHHUS
1.1 Hatypanbhslie u nensie yncia. [lpu3Haku AeTMMOCTH HENbIX YUCelT
1.2 CreneHb ¢ paloHaJIbHBIM NOKa3aTeneM. CBoMCTBa CTENEHH
1.3 Jlorapudm uncna. JlecATH4HbIE U HATYpaJIbHbIE JOrapH(pMbI
2 VpaBHEHHS 1 HEPABEHCTBA
2.1 [IpeobpazoBanne BeIpaKEHHIA, COACPIKALINX JIOTAPUDMBI
29 [IpeobpazoBanne BEIpAKEHHIA, COACPIKALIMX CTENEHH C PAlHOHAIBHBIM
' TIOKa3aresieM
23 [Ipumepsl TPUTOHOMETPUYECKUX HEPABEHCTB
24 [TokasarenbHbIC ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHs 1 HEpaBEHCTBA
26 Cucrtembl JMHEHHBIX ypaBHeHMH. PemieHne NpUKIagHBIX 337ad € HOMOIIBIO
] CHUCTEMBI JINHEWHBIX YPAaBHEHU
2.7 CuCTeMbI 1 COBOKYITHOCTH PALlMOHATBHBIX YPAaBHEHUH M HEPABEHCTB
28 [IpumeneHne ypaBHEHH, CHCTEM M HEPABEHCTB K PEIICHUI0 MaTEMAaTHIECKUX 3a71a4
] ¥ 3a/1a4 U3 Pa3JIMYHbIX 00J1acTeil HAYKH U peabHOM KU3HU
3 OyHKIMU 1 TpaduKu
Oynknusa. [lepuoguveckue ¢ynknuu. [IpomMexyTKH MOHOTOHHOCTH (PYHKITUH.
3.1 MaxkcumyMbl 1 MUHUMYMbI (yHKIMH. HanGonbpliee m HauMeHbllee 3HAUYEHUE
(YHKLIMHU HAa IPOMEKYTKE
3.2 Tpuronomerpuieckne GyHKINU, UX CBOHCTBA U rpaduKu
3.3 [oxazarenbHas u norapudmMudeckas GyHKIIMU, X CBOMCTBA U TpapUKH
3.4 Hcnonb3oBanue rpadukoB (pyHKIMHA 1)1 pelieHus ypaBHEHUH U THHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB GyHKUMH A8 HCCIENOBaHMSA  IPOLECCOB U
3.5 3aBHCUMOCTEH, KOTOPHIE BO3HUKAIOT NPH PEIICHUH 3aJad M3 JPYruX Y4eOHBIX
NPEIMETOB U peabHOMN KU3HU
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4 Haygayia maTemMaTH4yecKkoro anaamsa
4.1 HenpepsiBable pyHKIMU. METOI HHTEPBAIOB /IS pEIIEHUS] HEPABEHCTB
4.2 [IpouzBonnas ¢pynkuuu. ['eomerpuueckuii 1 GU3NIECKUA CMBICI IPOU3BOIHON
43 [IpousBonHble 37eMeHTapHBIX (YHKIMNA. DPOpPMyNbl HaXOXIACHUS IMPOU3BOIHOM
] CYMMBI, IPOU3BEICHHSI U YACTHOTO (YHKIMI
[IpuMmeHeHrne NPOM3BOAHOM K HCCIEIOBaHUIO (YHKIUMH Ha MOHOTOHHOCTh U
4.4 3KCTpeMyMbl. HaxoxaeHne HauboNbIIero 1 HaMMEHbIIETro 3HaYeHNUs: QYHKIUU Ha
OTpE3Ke
[TpuMeHeHne MPOU3BOAHOM [UIsl HAXO0XKICHU HAWITYy4YIIETO PEIICHUS B IPUKIIAIHBIX
4.5 3amadax, Ui OIpENeNIEHUs] CKOPOCTH TMpoLecca, 3aJaHHOro (GopMylio wuiu
rpagukomM
4.6 [IepBooOpa3nas. Tabauna nepBooOpa3HbIX
4.7 WuTterpan, ero reomerpudeckuii U GU3MUECKUi CMbICI. Brruncienne nHTerpana mo

dbopmyne Heiorona — Jleitbauia
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IPOBEPSIEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOUN OBPA3OBATEJIBHOM
IMPOI'PAMMBI CPEJTHEI'O OBIIIET'O OBPA3OBAHUS

Kon
NPoBePsSIEMOro
TpeOoOBaHUs

IIpoBepsiemble TPeGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTeJIbHOI NMPOrpaMMbl CpeHero 0011ero
oOpa3zoBaHus

Brnanenne MeTomaMu 10Ka3aTeIbCTB, AITOPUTMAMU PEIICHUS 3a/1a9; YMEHUE
¢opMynHpOBaTE M ONEPHPOBATH TOHATHSIMHU: OIPEJEIeHHE, aKCHOMAa,
Teopema, CIeICTBHE, CBOWCTBO, MPU3HAK, JOKA3aTEIbCTBO, PAaBHOCHIIbHEIC
(GopMyTHpOBKH; TpPHUMEHSATh HX; yMeHUEe (opMmynupoBaTh oOpaTHOE U
IPOTUBOIIOJIOKHOE YTBEPKACHHUE, IPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI,
UCTIONIb30BaTh ~ METOJ ~ MAaTeMaTHYeCKOW  HMHIYKIHMH;  TPOBOAMTH
J0Ka3aTeIbHbIe PACCYKICHNS NPU PEIICHUH 337a4, OLIEHUBATh JIOTUYECKYIO
NpPaBWIBHOCTh  PACCYXKACHWH; yYMEHHE  ONEpPHpPOBATH  MOHATHIMU:
MHO)XECTBO, TIOJIMHOKECTBO, OMNEpalMyd HaJl MHOXXECTBAMH; YMEHHE
UCTIONIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapaT JJIsl  ONUCAHUs
peaybHBIX MPOLECCOB U SBJICHUI M NPU PEUICHUH 33/a4, B TOM YHCIIE U3
JIpyruX Yy4YeOHBIX MPEIMETOB; YMEHHE ONepUpOBaTh MOHATUAMHU: Tpad,
CBSI3HBII Tpad, AepeBo, IMKJI, rpad Ha IUIOCKOCTH; YMEHHE 3alaBaTh U
ONHUCHIBATh Tpadbl Pa3IMYHBIMH CIIOCO0AMHM; HCIIOJIB30BaTh Tpadbl TpU
penIeHny 3a1a4

YMeHHne omnepupoBaTh TOHATHSMHU: HATypallbHOE YHCJIO0, IIEJI0€ YHCIIO,
CTENEHb C IEJIBIM MOoKa3aTeleM, KOPEHb HATypaJlbHOW CTENEHHU, CTENEHb C
paIlMoOHAIBHBIM TTOKa3aTeeM, CTETeHb C JACHCTBUTEIBHBIM TIOKa3aTelieM,
jorapu(M 4Kciia, CHHYC, KOCUHYC U TAaHT€HC MPOU3BOJILHOTO YHCIIA, OCTATOK
M0 MOJIYJIIO, PallMOHAJIBHOE YHCJI0, UPPAIMOHAIBHOE YHCIIO, MHOXKECTBA
HATypaJbHBIX, 1EIbIX, PAllMOHATBHBIX, JEUCTBUTEIBHBIX UYHUCEN; YMEHHUE
WCITIOJIB30BaTh TMPHU3HAKU JCIMMOCTH, HAaWUMCHBIIMA OOIIMK NEIUTeNh M
HaMMeEHbIllee 00IIee KpaTHOe, aJropuT™M EBKIuaa mpu pelieHud 3ajad;
3HAKOMCTBO C Pa3JIMYHBIMU TIO3UITMOHHBIMH CHCTEMAaMH CUHCIICHUS, YMEHUE
BBITIOJIHATh BBIYUCIICHUE 3HAYCHUN M MpeoOpa3oBaHUs BBIPAKEHUU CO
CTeNeHsMH W Jiorapudmamu, mnpeoOpa3oBaHus JAPOOHO-PAITMOHATBHBIX
BBIPDAKECHHUM; YMEHHE OIEepUPOBaTh TMOHITHUSAMHU: TMOCJIEI0BATEIHLHOCTD,
apudMeTHYecKasi TPOrPeccHs, TeOMETPUIECKas Mporpeccus, O0CCKOHEUHO
yOBbIBaroIas reoMeTpuyecKas porpeccusi; yMEHUe 3a/1aBaTh
MOCJICIOBATEILHOCTH, B TOM YHCJIE C TIOMOIIBI0O PEKYpPEHTHBIX (Bopmyr;
yMEHHE OINEepUpPOBATh MOHATUSMU: KOMIUIEKCHOE YHCIIO, COMPSHKEHHBIE
KOMITJICKCHBIC YHCJIa, MOJIYJIb U apTyMEHT KOMIUIEKCHOTO 4mHclia, dopma
3aMUCH KOMILJIEKCHBIX 4Hcesl (FeoMeTpuyecKasi, TPUTOHOMETpUYECKast M
anreOpanveckas); yMeTb IPOHM3BOAUTH apU(PMETHUECKUE JIEUCTBHUSI C
KOMILJIEKCHBIMA ~ YHCJIaMH;  NPUBOJUTH  TPUMEPHI  HCIOJIb30BAHUS
KOMIUIEKCHBIX YMCEN; OINEPUpPOBATh MOHATHUAMH: MaTpuia 2x2 u 3X3,
ONPEJICTUTENIh MATPHUIIBI, TEOMETPUUECKUN CMBICIT OIIPEICTUTEIS

YMmenue ONCpHUpOBaTh IOHATUAMU. PATUOHAIBHBIC, HPPAIHOHAIBHLIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/IC, TPUT'OHOMETPUYCCKHUC
YPaBHCHHUA U HCPABCHCTBA, X CUCTCMbBI; YMCHHC OIICPUPOBATH NOHATUAMM!
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TOKJECTBO, TOXKJIECTBEHHOE IMpeoOpa3oBaHUe, ypaBHEHHE, HEPAaBEHCTBO,
CHCTEMa ypaBHEHHMW M HEPABEHCTB, pPaBHOCWJIHHOCTh YpPaBHEHHI,
HEPAaBEHCTB U CUCTEM; YMEHHE pelllaTh ypaBHEHUs, HEPABEHCTBA U CUCTEMBI
C TIOMOIIBIO PaA3IMYHBIX MPUEMOB; pEIIaTh YypaBHEHHUS, HEPAaBEHCTBA U
CUCTEMBI C IMapaMeTpoOM; IPUMEHSITh YpaBHEHHs, HEPABEHCTBA, UX CUCTEMBI
JUTSL pEIICHHS] MaTEeMaTUYECKHX 3aa4 1 3a]1a4 U3 Pa3IMdHbIX 00J1acTel HayKH
Y peajbHON KU3HU

YMeHue omepupoBaTh HOHATHAMH: (yHKOUS, 4YETHOCTH (YHKIUH,
NEepUOTUYHOCTh (PYHKIUH, OrPaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTH
GyHKIMH, dKcTpeMyM (yHKIWHM, HauOoOJbIllee M HAaMMEHbICE 3HAYCHUS
(GYHKIMU Ha MPOMEXYTKE, HempepbiBHAs (YHKIHUS, aCUMIITOTHI Tpaduka
(GyHKIMH, TIepBas W BTOpas MPOW3BOMHAs (DYHKIUH, TEOMETPUUECKHHA |
¢u3uMUeckuii  CMBICT  MPOU3BOJAHON, TEpBOOOpa3Has, OINpeaeIEHHBIN
MHTETpajJ; YMEHHE HAXOIUTh AaCHUMOTOTHI Trpaduka (QYHKIHH; YMEHHE
BBIYUCIISITH TPOU3BOIHBIE CYMMBI, IPOU3BECHHS, YACTHOTO U KOMITO3UIIUU
(GyHKIMIA, HAXOAUTH YpaBHEHHE KacaTelbHOU K rpaduKy (QYHKIUH; YMEHUE
HAXOJUTh TPOU3BOJHBIE JIEMEHTAPHBIX (DYHKIHMHA; YMEHHE HCIOIb30BaTh
NPOU3BOJHYIO JUIS HWCCIENOBAaHUS (QYHKIHMHA, HAXOJUTh HAWOOJBIINE H
HaVMEHBIINE 3HaueHHWss (YHKIMNA; CTPOUTh TpadUKd MHOTOUICHOB C
UCIIONB30BAaHMEM  almapara MaTeMaTHYeCKOTO —aHajlHu3a; IPHMEHSThH
TPOM3BOTHYIO JUTSI HAXOXKICHUS HAMTYUIIEerO PEIICHHsI B IPUKIIAHBIX, B TOM
YHCIIe COIMANbHO-DKOHOMHUYECKHX W (HM3MYECKHMX 3a7adax; HaXOIUThb
IUIOIIAAN ¥ 00BEMBI (UTYp C MOMOINBIO MHTETpaia; MPUBOAUTH MPUMEPHI
MaTeMaTU4eCKOro MOJICIIUPOBAHUS C TOMOLIbI0 An(depeHInaTBHBIX
ypaBHEHUU

YMenue onepupoBaTh HOHATHSIMHU: rpaduk GyHKIUM, oOpaTHas (QyHKIHSA,
KOMITO3ULIUS (YHKUMH, JMHEeWHas QYHKIUS, KBaapaTHYHas QYHKIH,
panmoHanbHast (YHKIHSA, CTENeHHas (QYHKOWSA, TPUTOHOMETPHUYECKHUE
(GyHKIMM, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIMH, IOKa3aTelbHas W
aorapumuyeckasi (YHKIWW; YMEHHE CTPOUTh TpapuKd HM3YyYSHHBIX
(yHKIMIA, BBITOJIHATH peoOpa3oBaHus rpaguKkoB (GyHKINH, UCTIONB30BATH
rpaduKy 17151 U3Y4YESHHUS TPOLIECCOB U 3aBUCHMOCTEH, IPH PEIICHUH 331249 U3
JIpYrHX Yy4eOHBIX HpPEJAMETOB M 3a/a4 M3 PEajbHOW JKU3HH, BBIPaXKaTb
dopMynaMu 3aBHCHMOCTH MEX]Y BEITUYMHAMHM; HCIIOJIB30BaTh CBOMCTBA M
rpaduku QYHKIMHA JUIs pelIeHHs ypaBHEHWH, HEPaBEHCTB M 3a1ad C
napameTpamMu; H300pakaTh Ha KOOPAWHATHOM IIJIOCKOCTH MHOXKECTBA
peUIeHUH ypaBHEHUH, HEPABEHCTB U X CUCTEM

YMeHue pemaTb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM YHCIE Ha
IPOLEHTHI, JOJU WU YacTH, Ha JBUXKEHHE, padOTy, CTOMMOCTb TOBApOB U
yCIIyT, HaJOI'H, 3a7ayd M3 OO0JIACTH YNpaBJIECHUS JIMYHBIMM U CEMEWHBIMU
(uHaHCaMM); COCTABJIATH BBIPAKEHUS, YpAaBHEHHUS, HEPABEHCTBA M HX
CUCTEMBI II0 YCJIOBHIO 3aJauyd, HUCCIECNOBATH IIOJYyYEHHOE PEILICHUE WU
OLICHMBATh IMPaBIONOJAOOHOCTh PpE3yJbTATOB; YMEHUE MOJEIUPOBAThH
peanbHbIE CUTYallMM Ha S3bIKE MAaTEMAaTUKH; COCTABJIATH BBIPAXKEHUS,
YPAaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHIO 3a7a4M, UCCIEA0BAaTh
IOCTPOEHHbIE ~ MOJEJIM  C  HCHOJb30BAHWEM  ammapara  ajreopsl,
MHTEPIPETUPOBATh NOJIYYEHHBIA PE3yIbTaT

YMeHue onepupoBarh MOHATUSIMU: cpelHee apupMeTHYecKoe, MeauaHa,
HauOoJiblllee M HauMEHblIee 3HAYCHMs, pPa3Max, TUCIEPCHs, CTaHIapTHOE
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OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHE H3BIIEKaTh, MHTEPIPETHPOBATH
UH(POPMALIMIO, TPEACTABICHHYIO B TaOMUIaX, Ha JHarpammax, rpadmukax,
OTPaXKAIOUIyI0 CBOMCTBA pEaNbHBIX INPOIECCOB M SBJICHUI; MPEICTABIATH
UHPOPMALIMIO C TOMOINBIO TAaONMWIl ©  JAWarpaMM; HCCIEOBaTh
CTaTHCTUYECKHE TaHHBIE, B TOM YHCIE C TNPHUMEHEHHEM TpapUueCKIX
METOHOB U JJICKTPOHHBIX CPCACTB, I‘pa(bI/I‘-IGCKI/I ucciaea0Barb COBMECTHBIC
HaOJIIOJICHHUS] C IOMOIIBIO IMAarpaMM pacCceMBaHUs M JIMHEWHOU perpeccuu

YMeHue oneprupoBaTh NOHATUAMU: CIyYalHBIN ONBIT U cly4aiiHOe coObITHE,
BEPOATHOCTh CIY4YailHOrO COOBITHS; YMEHHUE BBIYUCIATH BEPOATHOCTH C
UCIIOJIb30BaHUEM I'paMueCcKUX METO0B; IPUMEHSATH (POPMYJIbI CIIOKEHHS U
YMHOXXEHUSI BEPOSITHOCTEH, (HOpMyNy TONHOM BEpPOSITHOCTH, (HOPMYITY
bepnynnu, komMOuHaTOpHbIe (DaKThl U (POPMYJIbI; OLEHUBATH BEPOSITHOCTH
peaNbHbIX COOBITHUH; YMEHHE OIEpUPOBATH MOHATUSAMU: CIydyalHas
BEJIMYNHA, DPACIpEeIeIEHUE BEPOSITHOCTEM, MaTeMAaTH4YECKOE OXKUIAHUE,
JWCTIEpCUsl M CTaHAAPTHOE OTKJIOHEHHWE CITydailHOW BETMYWHBI, (DYHKIHH
pacnpeneneHuss M IJIOTHOCTH  PAaBHOMEPHOIO, IIOKAa3aTEIbHOTO |
HOPMAaJIbHOIO PaclpeieieHnid; YMEHHUE UCTIOIb30BaTh CBOMCTBA U3YUEHHBIX
pacnpenesieHuil [Uisl PEeIleHus 3alad; 3HAKOMCTBO C MOHSATHSAMM: 3aKOH
OO0JIBIINX YUCEIN, METO/bI BEIOOPOUYHBIX HCCIIEI0OBAaHUI; YMEHUE NPUBOINUTH
OpUMEpbl  TPOSIBICHUS 3aKOHAa OOJBIIMX YHCEN B TNPUPOAHBIX U
OOLIECTBEHHBIX SIBJICHUIX; YMEHHE ONEPUpPOBAaTh MOHITHSIMM: COUYETaHHE,
IIepEeCTaHOBKA, YHUCIIO COYETAHUH, YHUCIIO MepecTaHOBOK; O6MHOM HbroTOHAa;
yYMEHHE MPUMEHATh KOMOWHATOPHBIE (DaKThl U PacCyKACHUS IJIsi PELICHHUs
3aa4; OLIGHUBAaThb BEPOSITHOCTH pPEATbHBIX COOBITUH;  COCTaBIIAThH
BEPOSITHOCTHYIO MOJIEJIb M MHTEPIIPETUPOBATH MOJYYECHHBIN PE3YJIbTAT

YMenue  onepupoBaTh  NOHATUSIMHU:  TOYKA, HpsAMasi, IUIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, JIyY, BEJIUYMHA yIia, IUIOCKUH yroj, ABYTPaHHBIM
YroJ, TPEXIPAHHBIN yTOJl, CKPELIMBAIOIIMECS MPSMbIC, MAPAJIIEIBHOCTh U
NEPHEHANKYISIPHOCTh MPSIMBIX U IUIOCKOCTEH, Yoyl MEXAY HPSIMBIMH, yTOJ
MEK]ly MPSAMON M IJIOCKOCTBIO, YIOJI MEXAY IUIOCKOCTSIMH, PACCTOSIHUE OT
TOYKH 10 IUIOCKOCTH, PACCTOSHUE MEXAY IPSAMBIMH, PACCTOSIHUE MEXKILY
TUTOCKOCTSIMH; YMEHHE HCIIOJIB30BATh MPU PEIICHUH 33124 U3YYCHHBIC (DaKThI
U TEOpeMbl IUIAHUMETPUH; YMEHHE OLIEHUBAaTh pa3Mepbl OOBEKTOB
OKpYKaIoIIer0 MUpa; CTPOUTh MATEMATHYECKHE MOJEIM C I[OMOILBIO
FeOMETPUYECKUX TOHATUW U BEJIMYMH, peLIaTh CBSA3aHHbIE C HUMH
MPAKTUYECKHE 3a]1a41

10

YMeHne omnepupoBaTh MOHATHUSAMH: IUTOMEAAb (GUTypsl, 00bEM (UTYDHI,
MHOT'OI'paHHMK, IPABUIbHBII MHOTOTPAaHHUK, CEYEHNE MHOTOTPaHHUKA, KYO,
napajuleJienunes, npusma, nupamuaa, ¢Gurypa v moBEpXHOCTb BpaIICHMUS,
IWIMHAP, KOHYC, wap, chepa, miomanb cdepbl, IUIOMAAb MOBEPXHOCTU
NUPaMUJbl, TPU3MBI, KOHYCa, LWIMHIpA, 00bEM KyOa, MPsSMOYIOJbHOIO
napajulejienunesna, NUpaMHUAbIL, NpPU3MBL, LWIMHApPA, KOHyca, Ilapa,
pa3BEépPTKa NOBEPXHOCTH, CEYEHUS] KOHyCa M LIWIMH/pA, apajljielIbHble OCH
WJIN OCHOBAHMIO, CeUEHHE 11apa, IUIOCKOCTh, Kacaromascs cepsl, HUINHApa,
KOHyca; yMEHHME CTPOUTh CEYEHHWE MHOIOIpaHHUKa, H300paxkaThb
MHOTOI'paHHMKH, (DPUTYPbI M TOBEPXHOCTH BpAILEHUs, UX CEYEHUs, B TOM
YHClie C MOMOIIBI0 3JIEKTPOHHBIX CPEACTB; YMEHHE NMPUMEHSTh CBOMCTBa
reOMEeTpUUEcKUuX (GUryp, CaMOCTOATENBHO (OPMYIMPOBATH OMNpeAETIeHUs
U3ydaeMbIX (QUryp, BBIIBUTATh THIIOTE3bl O CBOWCTBAX M MPH3HAKaX
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reoMeTpuueckux (uryp, oOOCHOBBIBATH WM OMNPOBEpraTh HX; yMEHHE
NPOBOJUTH KIACCU(PUKAIMIO (GUTYD TIO PA3IWYHBIM PU3HAKAM, BBITIOIHATh
HEOOXOMMbIE AOTOJHUTEIbHbIE TOCTPOSHUS

11

YMeHHe  omnepupoBaTh  MOHATUSIMH:  JBIDKEHHE B MPOCTPAHCTBE,
napajuIeIbHBIA TIEPEHOC, CHMMETPHUST Ha TUIOCKOCTH W B TPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHUE TOMO00MSA, TOM00HBIE (UTYpPBI; YMCHHE
pacmo3HaBaTh pPaBHBIE W TMOAOOHBIE (DHUTYpHI, B TOM 4YHCIE B MPHUPOJE,
UCKYCCTBE, apXUTEKType; HCIIOJIb30BaTh T€OMETPHUECKUE OTHOIICHHS TIPU
pelIeHU: 3a]la4; HAXOJIUTh TEOMETPUYCCKHE BEIMYWHBI (IJIMHA, YTOJ,
TUIOINA/Ib, 00BEM) TIPU PELICHUH 3a71a4 U3 APYTUX yUEOHBIX PEIMETOB U U3
peaNbHOM KHM3HU; YMEHHE BBIYHCIISATH TCOMETPHUSCKHUE BEIMYHHBI (JITTMHA,
yroJi, IJIONaab, 00BEM, IJIONIAh TMOBEPXHOCTH), HCIIOJB3YS H3YYCHHBIC
GopMyIIbI U METOJbI, B TOM YHCJE: IUIONIAh IMMOBEPXHOCTH MHPAMUJIBI,
TPU3MBI, KOHYCA, IWIHHIIPA, DI0MIAAb chephl; 00bEM KyOa, IPSIMOYTOIBHOTO
napajuielienunea, TUPaMuIbl, TPU3MBI, [WIMHAPA, KOHYCa, [1apa; YMCHHE
HAXOJUTh OTHOIIIEHHE 00bEMOB TIOJTOOHBIX (DUTYDP

12

YMeHue OIICpHUPOBATH MNOHATUAMU: HNPAMOYIOJIbHAd CHCTECMa KOOPAWHAT,
BCKTOpP, KOOpAWHATBI TOYKH, KOOPAHWHATBI BEKTOPA, CyMMa BCKTOPOB,
IMPOU3BCACHNEC BCKTOpa Ha YHCIO, Pa3JI0OKCHUC BCKTOpa IIO 63.3I/ICY,
CKaJIIpHOC IIPOU3BCACHHUEC, BCKTOPHOC IIPOMU3BCACHUC, YIOJd MCKIY
BCKTOpaMu; YMCHHUC UCIIOJIb30BATh BCKTOprIﬁ n KOOpI[I/IHaTHHﬁ METOO OJIA
PCIICHUA TCOMCTPUUCCKHUX 3aJ]dad U 3aaa4 APYIrux y‘IC6HLIX npcaMCTOB

13

YMenue BbIOMpaTh MOAXOASIINMNA METOJN JUIsl pEelIeHUs 3aJauu; MOHUMaHHE
3HaYMMOCTH MaTeMaTHMKH B M3yYEeHUM NPUPOAHBIX M OOIIECTBEHHBIX
IIPOLIECCOB W SIBJICHUM; YMEHHWE paclO3HABaThb IPOSBICHHUE 3aKOHOB
MaTEMaTUKH B UCKYCCTBE, YMEHHME NPHUBOJUTH NPUMEPHI MaTEMaTHYECKHUX
OTKPBITHHA POCCUMCKON M1 MUPOBOM MaT€MaTHYECKOW HAyKH
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INEPEYEHD 9JIEMEHTOB COJAEPXKXAHUS, IIPOBEPAEMbIX HA EI'D
IHO MATEMATHUKE

Kon

IIpoBepsieMblIii 3JIeMEHT COACPKAHUS

1

Yucna 1 BEIYUCIIEHUS

1.1

Harypanbnsle u nensie yncna. [Ipu3Haky JeMMOCTH HEIbIX YUCEI

12 Panmonanshbie yrcna. OOBIKHOBEHHBIE U JIECATUYHBIC IPOOH, MPOILICHTHI, OECKOHEUHBIS
MIEPUOJIMYECKHE TpodH
13 Apudmernueckuii KOpeHb HaTypalibHOW crTereHu. JledicTBus ¢ apudMeTHYECKUMH
KOPHSIMH HAaTypaJIbHON CTETICHU
1.4 Crenenb ¢ menbiM nokazareiaeM. CTeneHb ¢ palMOHaIbHBIM Moka3aTeneMm. (CBolcTBa
CTETeHH
15 CuHyc, KOCUHYC M TaHT€HC YHCJIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHT€HC
YHCJIOBOI'O apryMeHTa
1.6 Jlorapudm yucna. JlecaTnynbie 1 HaTypajJbHbIE JOrapru(MbI
JeiictBurenpHble uncna. ApudmMerndeckue omnepanuu ¢ JIEHCTBUTEIBHBIMU YHCIAMU.
1.7 [IpubnmxEHHbIE BBIUMCIICHUS, MPaBUIa OKPYTJICHUS, NMPUKUIKA U OIEHKA pe3yJbTaTa
BBIYMCIICHUI
1.8 [TpeoOpa3zoBaHre BbIpaKeHHMA
1.9 KowmmnekcHbie uncna
2 YpaBHEeHHs U HEPABEHCTBA
2.1 Lemnpie 1 1poOHO-paIMOHANTBHBIE YPABHEHHS
22 HppannonansHble ypaBHEHUS
23 TpuronomeTpuuecke ypaBHEHUS
24 [Toxa3zaTenbHbIE U JTOTapUPMHUUECKUE YPaBHEHHS
2.5 Lensle u 1poOHO-palioHaNbHbIE HEPABEHCTBA
2.6 HppanmoHnanbHble HEPABEHCTBA
2.7 [ToxazarenbHble U TorapuPMUUECKHe HEPaBEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
29 CucreMbl ¥ COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB
2.10 YpaBHEeHMsI, HEpaBEHCTBA U CUCTEMBI C TTapaMeTpaMu
2.11 Martpuiia cucTeMbl JIMHEHHBIX ypaBHEeHUH. OnpeaenuTeb MaTPUIIbI
3 OyHKIMH U TpaduKu
31 (D?’HKI_II/ISI, cnogo6m 3amanust pysakiuu. ['paduk Gynkmuu. Bzanumao oOpaTHbie QyHKITHH.
Uérnple u Heu€THBIe QyHKImn. [leproanaeckne GyHKINUN
3.2 Ob6nacTp onpeneneHust 1 MHOXKECTBO 3HaueHui pynkimn. Hymu gynkimm. [TpomexyTku
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3HAKONIOCTOSTHCTBA. [IpOMExXyTKH MOHOTOHHOCTH (DYHKIMH. MaKCUMyMbl I MUHUMYMBI
dbysakmn. Hanbompiiee v HanMeHbIee 3HaYeHHE (QYHKIIMN Ha IIPOMEKYTKE

33 CrenenHas QyHKUMsI ¢ HaTypajJbHBIM M LI€JbIM IOKa3aTesneM. E€ cBoiicTBa U rpaduxk.
CBoiicTBa U rpadUK KOPHS 1-0i CTETICHU
3.4 Tpuronomerpuieckue GyHKINHU, UX CBOHCTBA U rpaduku
3.5 [okazarenpHas u norapudmMuveckas GyHKIMU, KX CBOHCTBA U TpaUKH
36 Touku pa3pbiBa. AcuMnToThl rpadukoB pyHkuuid. CBoiicTBa (hyHKIIMH, HEMTPEPHIBHBIX HA
OTpE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33AaHUS TIOCIIE0BATEILHOCTEH
3.8 ApudmeTrnueckas U reoMeTpudecKkas nporpeccuu. opMyiia CI0KHBIX MPOIIEHTOB
4 Hauana matemaTuueckoro aHaian3za
4.1 [IpousBonnas ¢pynkuuu. [Ipon3BoaHbIe 3IeMEHTAPHBIX (QYHKIUN
472 [IpumeHeHne MPON3BOAHOM K UCCIEOBAHHIO (DYHKIINN HA MOHOTOHHOCTD M 9KCTPEMYMBI.
Haxoxaenre HanOoJIbIIero M1 HAMMEHBIIETO 3HaYeHHs (DYHKIIMK Ha OTPE3Ke
4.3 [TepBooOpasnas. UnTterpan
5 MHoOXecTBa U JIOTUKa
5.1 MHoxecTBO, onepanuu HajJ MHOKecTBaMH. [uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHOCTB
6.3 Komb6unaropuxka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
12 [IpsiMbIE ¥ TJIOCKOCTH B MTPOCTPAHCTBE
1.3 MHoOrorpaHHUK1
1.4 Tena v NOBEpXHOCTU BpalICHUs
7.5

KOOpI[I/IHaTBI N BCKTOPLI
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®opMbl yuyeTa padoueii NporpaMMbl BOCIIUTAHMS

PaGouast mporpaMma BOCIIUTAHUS pEATNU3yeTCs Yepe3 MCIOIb30BaHWE BOCIIUTATEIHEHOTO
HOTEHIMajla yPOKOB MaTeMaTHKH. DTa paboTa OCYLIECTBIIETCS B CIeIYIOMUX (hopMax:
noOyXJeHne OO0ydJaromuxcs COONIOAATh Ha YPOKE OOLICTIPHHATHIE HOPMBI ITOBEICHUS,
npaBwia OOIIEHUS CO CTApIIMMH (IIEJarOTHYSCKUMU pPabOTHUKAMH) W CBEPCTHUKAMH
(oOyuaromumucs ), IPUHIUIBI Y9€OHOW AUCIMIUTMHBI M CAMOOPTaHNU3aI|H;

- I[PUBJICYCHUC BHUMAHUA 06yqa101111/1xcs1 K HOCHHOCTHOMY AaCICKTYy H3Yy4YaCMbIX Ha
ypOKax MIpeJMETOB, SBICHUH, COOBITHI dYepe3: JEMOHCTPAaLHUI0 OOyYaroIMMCs TPHMEPOB
OTBE€TCTBCHHOI'O, rpaxiaHCkKkoro IIOBCACHUA, IMPOABJICHUA YeJIOBEKOJIFOOHS u
no0pocepaedHoCTH; oOpalieHe BHUMaHUs Ha HPAaBCTBEHHBIE aCMEKThl HAYYHBIX OTKPBITHH,
KOTOPBIC U3YyYAaIOTCA B IlaHHBII;'I MOMCHT Ha YPOKE; Ha IIGSITCJIGI;'I HAayKH, ITOJIMTUKOB,CBA3aHHBIX
C M3yYaeMbIM{ B JIAaHHBI MOMEHT T€MaMH, Ha TOT BKJIaJl, KOTOPbI OHU BHECIIM BPa3BUTHE
Halren CTpaHbl U MHpPA, Ha IIOCTOfIHI)IC noAapaXaHus MpUMEPbI UX KU3HHU, HA MOTHBBI HX
IIOCTYTIKOB; MCIIOJIb30BaHUE HA YPOKaX MHOPMAIINH, 3aTParuBaoiell Ba)KHbIE COIIHAJIbHBIC,
HPAaBCTBCHHBIC, STUYCCKUC BOIIPOCHI;

- HCIOJB30BAaHHE BOCIUTATEIHLHBIX BO3MOXKHOCTEH COAEpKaHMs y4eOHOro IMpeaMera
Ut POPMUPOBAHUS Y O0YUAIONUXCS POCCHUCKHUX TPAIUIIMOHHBIX TyXOBHO-HPABCTBEHHBIX U
COIIMOKYJIbTYPHBIX IIEHHOCTEH dYepe3 MoJ00p COOTBETCTBYIOIIMX TEKCTOB JUI W3Y4YCHUS,
npoOJIEeMHBIX CUTyalui st 00CyKIeHHUs B Kiacce;

- HMHUIMHAPOBaHWE OOCYKICHWH, BBICKA3bIBAaHHI CBOETO MHECHHS, BHIPAOOTKH CBOETO
JIMYHOCTHOT'O OTHOIICHUA K N3YyHaCMbIM CO6I>ITI/I$IM, Janam,

- BKJIIOYCHHUE B YPOK UTPOBBIX MPOIETYP, KOTOPBIE IIOMOTAIOT MOIEPKATh MOTHBALIUIO
O6y‘IaIOHH/IXCSI K TOJYUYCHUIO 3HaHPIﬁ, HaJaXUBAaHUIO ITO3UTHUBHBIX MECKINYHOCTHBIX
OTHOIIEHHH B KJIacce, TTOMOTalOT YCTaHOBJICHUIO TOOpOKENaTeabHOM aTMOCchepbl BO BpeMs
ypoxka;

- TpUMEHEHHWE Ha YPOKE WHTEPAaKTHBHBIX (OpM pabOThl, CTHMYJIUPYIOUIHX
MI03HABATEJIHYIO MOTHBALIMIO O0YYArOIINXCS;

- TpPUMEHEHHE TPYNIOBOW pabOThl WM pabOTHl B Tapax, KOTOPHIE CIIOCOOCTBYIOT
Pa3BUTHIO HABBIKOB KOMaH/IHOM pa0OThI U B3aUMOJECHCTBHIO C IPYTUMH 00yUarOIMMHKCS;

- BBHIOOp ¥ HCHOJNB30BAaHME HAa YypPOKAX METOAOB, METOAMK, OKAa3bIBAIOIIHX
BOCIIUTATCIBHOC BOBIIef/'ICTBI/Ie Ha JIMYHOCTHh B COOTBETCTBHHU C BOCIIMTATCIIbHBIM HJICAJIOM,
IETIBIO 1 33/1a9aMH BOCITUTAHWUS,

- HWHHUIOUHUPOBAHUC U MOAACPIKKA HCCHGHOB&TCHBCKOﬁ JACATCIIbHOCTH IIKOJIBHUKOB B
(dopmMe BKIIOUCHHE B YPOK Pa3IMUHBIX MCCIIE0BATEIBCKUX 3aaHUi, YTO 1aeT BO3ZMOXXHOCTh
oOy4aromumcs IpuoOPECTH HaBbIKK CAMOCTOSITEIILHOTO PEIIEHUSI TEOPETUUECKOM MPOOIEMBI,
TeHEpUPOBAaHUS U 0O)DOPMIICHHSI COOCTBEHHBIX THITOTE3, YBRKUTEIHHOTO OTHOIICHHS K TY>KUM
Uaciam, HY6JH/I‘-IHOI‘O BBICTYIIVICHUS, apr'YMCHTUPOBAHUA U OTCTAaNBAaHUSICBOCH TOUKH 3pCHHA,

-  YCTaHOBJICHHE YBa)KUTEJIBHBIX, JOBEPUTEIBHBIX, HE(POPMAILHBIX OTHOMICHHH MEXKITY
yUUTENEM U yYeHHKaMHU, CO3JJaHHe Ha YPOKaX IMOIHMOHAIEHO-KOM(POPTHOH CpeIbL.

Peanu3zanus BOCIUTATEILHOIO MOTEHMAIA YUueOHOro npeaMera «MaTteMaTuka
yepe3 YPOUHYIO cHCTeMY 00y4eHHUsI U BOCTIMTAHUSA

I'paxnanckoe BocnuTaHue:

TOTOBHOCTh K BBITIOJIHEHUIO OOS3aHHOCTEH TpaXAaHWHA W pean3alliyd ero Ipas,
NPECTaBICHHEM O MAaTeMaTHYECKHMX OCHOBaxX (PYHKIIMOHHPOBAHUS PA3IMYHBIX CTPYKTYP,
SIBJICHHM, TIPOLIEYp TPAXTAHCKOTO OOIIecTBa (BBIOOPHI, OMPOCH U Tp.). (OPMHUPOBAHKE
AKTUBHOM TPaXJAHCKOW TMO3ULHUU, TPAXKIAAHCKOH OTBETCTBEHHOCTH, OCHOBAaHHOM Ha
TPAAWIIMOHHBIX KYJIBTYPHBIX, JYXOBHBIX M HPABCTBEHHBIX IIEHHOCTSAX POCCHUHUCKOTO
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oOmiecTBa
IMaTpuoTHYecKOe BOCTIMTAHNE:

[IEHHOCTHOE OTHOIICHHE K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYIHOMY
HACJICINI0, TIOHMMAHHS 3HAYCHUS MaTeMaTHYeCKOW HAyKd B JKU3HH COBPEMEHHOTO
o01miecTBa, CHIOCOOHOCTH BIAJIETh JOCTOBEPHON HH(OPMAIIHEH O TTePEeIOBBIX TOCTIKEHUAX U
OTKPBITHSIX MHPOBOH M OTCUSCTBCHHOM MAaTEMaTHKH, 3aMHTEPECOBAHHOCTH B HAyYHBIX
3HaHUAX OO0 YCTpPOWCTBE MHpa W OOIECTBa; MPOSBIECHHE HHTEpeca K MPOLUIOMY U
HACTOSIIEMY POCCHHCKOW MaTeMaTHKH, IICHHOCTHBIM OTHONICHHEM K JIOCTHIKECHHUSIM
POCCHICKHX MaTEMaTHKOB U POCCUICKON MaTeMaTUYECKOM IIKOJIbI, K UCTIOIH30BAHHUIO ATHX
JOCTHKEHHH B IPYTHX HayKaX W MPUKIATHBIX cepax.

JIlyXOBHO-HPABCTBEHHOE BOCIUTAHHE:

MIPEICTABJIICHUE O COIMAJIBHBIX HOPMaxX M MpaBUIaX MEKJIUYHOCTHBIX OTHOIICHHH B
KOJIJICKTHUBEC, TOTOBHOCTH K pa3H006pa3H0171 COBMCCTHOfI ACATCIIBHOCTHU HpI/I BBIIIOJIHCHU A
y4eOHBIX, TIO3HABATEIbHBIX 3aJ]a4, BBIMIOJHEHUU SKCIEPUMEHTOB, CO3JaHUU YYCOHBIX
MIPOEKTOB; TOTOBHOCTHIO K 00CYKICHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM
NPUMEHEHUEM JIOCTIDKCHMM HayKH, OCO3HAaHHEM BaXXHOCTH MOPaJbHO-ITUYECKHUX
HpI/IHL[I/IHOBB NCATCIIBHOCTHU y‘-IéHOF 0.

JcTeTHYEeCKOe BOCIUTAHME:

CIOCOOHOCTh K 3MOIIMOHAJIBHOMY M 3CTETHMYECKOMY BOCHPHUATHIO MaTEeMaTHYECKUX
O00BEKTOB, 3aJay, peIIeHUH, pacCyKIeHUH; YMEHHUIO0 BUAECTh MaTeMaTHYECKue
3aKOHOMEPHOCTH B HCKYCCTBE.
dusnyeckoe BOCNHUTAHUE, (opMHpOBaHHE KYJbTYPbI 310POBOro 00pa3a KM3HM H
IMOLMOHAJIBLHOTO 0JIATONOJIYYHSI:

c(OpMHPOBBIBATh HABBIKU pPE(IEKCUH, MPU3HAHWEM CBOErO IpaBa Ha OIIMOKY WU
TAKOro JK€ IpaBa JPYyroro 4eJoBeKa; OCO3HAHUE IIEHHOCTH »HU3HHU, OTBETCTBEHHOIO
OTHOIICHHUS K CBOEMY 3JI0pPOBBIO, YCTAaHOBKM Ha 3[0POBBIM 00pa3 JKWU3HU, OCO3HAHUS
MOCTICICTBU W HENPHUATHS BPEIHBIX TPUBBIUEK, HEOOXOTUMOCTH COOIIOACHUS TPABHI
0€30MacHOCTH B OBITY M peabHOM JKU3HHU.

TpynoBoe Bocniuranue:

KommyHukaTuBHas KOMIIETEHTHOCTb B 00I1IECTBEHHOTIOJIE3HOM, yuebHo-
HCCIIeI0BATENIbCKOM, TBOPUECKOM U APYTUX BHUJIAX JEATEIbHOCTH; HHTEpEca K MPaKTUYECKOMY
U3yUYeHHIO Tpodeccuil U TpyJa pa3IUyHOrO poJa, B TOM YHCJIE Ha OCHOBE NPUMEHEHUS
MPEIMETHBIX 3HAaHWW, OCO3HAHHOTO BHIOOpAa HMHIMBHUIYATFHOW TPACKTOPHH MPOIOJDKCHHUS
00pa30BaHMs C y4ETOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K MPEIMETY, OOIIECTBEHHBIX
WHTEPECOB U MOTpeOHOCTEN
IKOJIOTHYECKOe BOCIIUTAHME:

9KOJIOTUYECKOE MBIIUICHHS, YMEHHS PYKOBOJICTBOBATHCS WM B ITO3HABATEIHHOM,
KOMMYHHKATHBHOM M COI[MAIbHON MPAKTUKE; HKOJOTHUYECKH 11esIeco00pa3HOe OTHOLICHHS K
npupoae kak ucTouHUKY JKu3HuM Ha 3emile, OCHOBE €€ CYyIIeCTBOBAaHHUS, MOHMMAHUS
[IEHHOCTHU 3J0pOBOro M 0e30MmacHOro o0pasza >KHW3HH, OTBETCTBEHHOIO OTHOIICHHUS K
COOCTBEHHOMY (U3WYECKOMY M TCHUXMYECKOMY 3[0pOBBIO, OCO3HAHHUS ILIEHHOCTH
COOJIIO/ICHHs TIpaBHJI OE30MacHOrO MOBEJICHHsS NMpU paboTe C BEIIECTBAMM, a TaKXkKe B
CUTYalUAX, YTPOKAIOLIUX 3I0POBBIO U )KU3HU JIIOJIEH.

ILleHHOCTH HAYYHOI'0 TO3HAHMSA:

MO3HABATENLHOM ¥ HMH()POPMAIIMOHHOW KYJIBTYyphl, B TOM 4luClie  HaBBIKOB
CaMOCTOSITENIbHOW pabOoThl C y4eOHBIMU TEKCTAMHU, CIIPABOYHON JIUTEPATYPOH, JOCTYITHBIMU
TEXHUYECKUMHU CPEICTBAMH HWH(POPMALMOHHBIX TEXHOJIOTHH; WHTepeca K OOY4YeHHIO U
NO3HAHUIO, JI0003HATEIBHOCTH, TOTOBHOCTM M CIIOCOOHOCTM K €amMoOOpa30BaHUIO,
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UCCIICIOBATEIILCKOW JIEITEIFHOCTH, K OCO3HAHHOMY BBIOOPY HANpPAaBICHHOCTH W YPOBHS
o0ydeHus B JaJbHEHIIIEM

MHUPOBO33PEHYECKOE TMPEICTABICHHUE COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKW W COCTABISIONIMX OCHOBY JUIsl TIOHUMAaHUSI CYINIHOCTH HAyYHOH KapTHHBI
MUpa; MPEICTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BHUTHUS MPHPOJIbI, B3aUMOCBS3IX
YeJioBeKa ¢ MPUPOIHON CPeIoi, O POJIK TpeIMETa B MO3HAHUN 3TUX 3aKOHOMEPHOCTEH.

YYEBHO-METONYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Maremaruka: anredpa 1 Hagajla MaTeMaTHYECKOTO aHaJIN3a, TeoMeTpust. AnreOpa n Hadaja
maremaTtnueckoro aHanuza 10-11 knace. YueOnuk bazoBsiii 1 yriayOi€HHBIN YPOBHU
Amumos L. A., Konsarus 10. M., TkauéBa M. B. u np AkiimoHepHoe 00111ecTBO

«MznarensctBo «IIpocsemenue» https://catalog.prosv.ru/item/39200

METOAUYECKHUE MATEPHUAJIbBI VIS YUYUTEJIA

®enopora H. E. Anrebpa n Hayasia MaTeMaTU4ecKoro ananusa. Metoguieckue
pexoMenganuu. 10-11 kinaccbr Akimoneproe o6ectBo «M3aarensetBo «IIpocBerienne»
https://catalog.prosv.ru/item/25071

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
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	Математика: алгебра и начала математического анализа, геометрия. Алгебра и начала математического анализа 10-11 класс. Учебник Базовый и углублённый уровни Алимов Ш. А., Колягин Ю. М., Ткачёва М. В. и др Акционерное общество «Издательство «Просвещение»‌ https://catalog.prosv.ru/item/39200
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