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INOACHUTEJIBHASA 3AIIMCKA

Y4aeOHsblii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCA
OTHUM W3 HambOoJiee 3HAYMMBIX B IPOTpamMMe CpPEIHEro o0Imero oOpa3oBaHUS,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOecreunBacT MHCTPYMEHTAJIbHYIO 0a3y uis
U3YYEHUS! BCEX €CTECTBEHHO-HAy4YHBIX KYPCOB, a C JPYroil CTOpPOHBI, (popmMupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOYyYaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OPMATUKH, OOLIECTBO3HAHMSI, UCTOPUH, CIOBECHOCTH U JAPYTHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOro Kypca oOydaromiuecs OBIIAJEBAIOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON Hayku, KoTopas GOpMyJIupyeT CBOU
JOCTHXKEHUSI B MaTEMaTHYECKO# opMme.

Y4eOHblii Kypc anreOpbl M Hayal MAaTeMaTHYECKOTO aHalu3a 3aKJaj(bIBacT
OCHOBY [l YCHENIHOTO OBJAJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
NOHMMAaHHS OCHOBHBIX TEHJICHUIUH Pa3BUTUS SKOHOMHUKHU U OOLIECTBEHHON KU3HHU,
MO3BOJIAET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJOTHSIX, YBEPEHHO MCIONb30BaTh MX AJIs JajbHeiIiero o0pa3oBaHus U B
MOBCEHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKLMSIMU ajreOpbl M MaTeMaTUYeCKOro aHajiu3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTUHHOCTb, JI0Ka3bIBATh
YTBEPKJICHHS ¢ NOMOIIBIO MHIAYKLUHH U PacCyXAaTh JEAYKTHUBHO, HCIIOJIb30BaTh
0000IlIEHHEe W KOHKPETH3allhio, a0CTparupoBaHUE M aHAJIOTUI0, (OPMHPYET
KpEaTUBHOE U KPUTUUECKOE MBILUICHHE.

B xoxe m3yuyeHuss yueOHOro kypca «AiredOpa ¥ Hayalla MaTeMaTHYECKOTO
aHalin3a» 00ydYaroIluecs IMOIy4aroT HOBBIM ONBIT PEIICHUs NMPUKIAJAHBIX 3ajad,
CaMOCTOATEJIBHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJENEH PEANbHBIX CUTyaluH,
WHTEPHpPETAllMd  TOJYYCHHBIX  PEIIeHWH, 3HAKOMSTCA C  [pUMepamu
MaTEeMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBLAAIOIIMMUCS MaTEMaTUYECKUMU OTKPBITUSIMU U UX aBTOPaMH.

VY4eOHbIil Kypc o00nanaeT 3HAYMTEIbHBIM BOCHUTATENIbHBIM IOTEHIIHAJIOM,
KOTOpPBIN peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOIIUI
(GOpMHPOBAaHMIO HAYYHOI'O MHUPOBO33PEHMS, TaK M 4epe3 crneuuduky ydeOHO
JEATEIIbHOCTH, TpeOyroued MpOAOKUTEIbHON KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOATEJIBHOCTH, AKKypPaTHOCTH M  OTBETCTBEHHOCTH 3a IIOJYYEHHBIN
pe3ynbTar.

B ocHoBe MeToauku OOydeHHs] anredpe W HadajlaM MaTeMaTH4eCcKOro
aHaJIM3a JICKUT AeATEIbHOCTHBIN MPUHIIUI 00yYEHUS.

B crpykType yuebHOro kypca «AnrebOpa M Hayajga MaTeMaTH4Ye€CKOro
aHaJIM3a» BBIIEJIEHBI CIEAYIOLIUE COAECPKATEIBHO-METOANYECKUE TUHUMU: «YHucna
U BhIUKCIEHUD», « DyHKIIUU U Tpadukmy, «YpaBHEHUS U HepaBeHCTBa», «Hadana
MaTE€MaTUYeCKOro aHanu3a», «MHoXecTBa U JIoTMKa». Bce OCHOBHbIE



COJIEPKATEIBPHO-METOANYECKHE JIMHUM HW3YYalOTCS Ha TPOTSHKCHUH ABYX JIET
oOydeHHus] Ha YpOBHE CpeIHEero oOImero oOpa3oBaHUs, €CTECTBEHHO OTIOJHSIS
JpyT JIpyra W MOCTEIICHHO HACHIIIAsICh HOBBIMH TeMaMd W paszjaenamu. JlaHHBIN
y49eOHBI KypC SBISETCS WHTCTPATUBHBIM, IIOCKOJIBKY OOBeAMHSET B cebe
Collep)KaHNE HECKOJIbKUX MAaTeMaTUYeCKUX ITUCIUIUINH, TaKWX Kak anreopa,
TPUTOHOMETpPHSI, MaTEeMaTHUECKU aHaIW3, TEOpUs MHOXKECTB, MaTeMaTHUeCKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaJeBarOT BcE Oosee
IIUPOKAM MATEMAaTHYECKUM ammapaTroM, Y HUX MOCJIeI0BATEIHHO (HOPMUPYETCS U
COBEPIIICHCTBYETCS yMEHHE CTPOUTh MaTEeMaTHYECKyI0 MOJEIb pPealbHON
CUTYaIlNH, IPUMEHATH 3HAHUS, TOJYICHHBIC TIPH U3YYCHUH YIeOHOTO Kypca, IS
PEIICHUsT CaMOCTOSTENFHO CHOPMYITMPOBAHHONW MAaTeMaTHYSCKOM 3aaud, a 3aTeM
UHTEPIIPETUPOBATH CBOM OTBET.

CopeprkarenpHO-MeTOAUYeCKass JTUHAS «Uucina ¥ BBIYUCIICHHS» 3aBEpIIacT
(dbopMHpOBaHNE HABBIKOB MCIOJB30BaHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4aToO Ha YPOBHE OCHOBHOTO 00111ero oopazoBanus. Ha ypoBHe cpenHero o0uiero
oOpa3oBaHus 0co0O€ BHUMaHue  yAeisieTcss  (OPMUPOBAHMIO  HABBIKOB
palMOHANBHBIX BBIYMCIICHHUM, BKIIIOYAIOMIMX B Ce0sl MCIOIb30BAHUE PA3ITMUYHBIX
dbopM 3amucy YHCIa, YMEHUE JenaTh NPUKUAKY, BBIMOIHATH MPHUOIMKEHHBIC
BBIYHCIICHUSI, OIICHUBATh YWCJIOBBIC BBIPAXKEHUS, padOTaTh C MAaTEeMATHUYCCKUMU
KOHCTAHTaMU. 3HAKOMble OOYy4YalOIMMMCS MHOXECTBA HATYpPaIbHBIX, IEJBIX,
pallMOHANBHBIX U JCHCTBUTEIBHBIX  YMCENl  JOIMOJHSIOTCS  MHOXECTBOM
KOMIJIEKCHBIX YHcel. B  KakIoM H3 3THX MHOXKECTB pPacCMaTPHUBAIOTCS
CBOMCTBEHHbIE €My cIenu(UYecKue 3aqaud M OMNEpaluu: JeJICHHe Haleno,
OTEPUPOBAHUE OCTAaTKaMH Ha MHOXECTBE LEJBIX 4YHCeN, ocoOble CBOICTBa
paIMOHAIBHBIX M UPPAIMOHAIBHBIX YUCEN, apu(pMETHUECKUE OMepariu, a TakKe
U3BJICUCHUE KOPHS HATypallbHOM CTENEHM HAa MHOMXECTBE KOMIUJIEKCHBIX YHCElL.
bnarogapsi mocienoBaTenbHOMY pPACIIMPEHHUIO KpPyra HCHOJIB3YEMBIX YHCEN U
3HAKOMCTBY C BO3MOXXHOCTSIMH WX NPUMEHEHUS I PEIICHUS Pa3IMYHBIX 3a/1a4
dbopmupyeTCcsi TIpeICTaBICHUEe O €AMHCTBE MAaTEMaTUKH KaK HayKH W €€ poJik B
MOCTPOEHUU MOJIENICH PEaJIbHOTO0 MHpA, IIUPOKO HCIOJIB3YIOTCS 0000IIeHHE |
KOHKpEeTU3aIHsI.

Jluaus «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCS Ha MPOTSHKEHUH BCETO
oOy4yeHHs Ha YpPOBHE CpPEIHEro oOIIero oOpa30oBaHUs, MOCKOJBKY B KaXKJIOM
pasnene I[lporpaMmpl TPETyCMOTPEHO pEIICHHWE COOTBETCTBYIOIIMX 3aj1ad. B
pe3ynbrare OOydYaromivecss OBJIAJCBAIOT PA3IUYHBIMA  METOJIAMHU  PEIICHUS
palMOHANBHBIX, HWPPANMOHAIBHBIX, TOKA3aTeIbHBIX, JIOTApUPMUUYCCKUX U
TPUTOHOMETPHYCCKNX YpPAaBHCHHMM, HEPABECHCTB M CHCTEM, a TakKXke 3ajad,
collepKalux MmapaMeTpsl. llojlydeHHbIE YMEHHS IIMHPOKO HCIIOJIB3YIOTCS TIPH
UCCIENOBaHNH (DYHKIMI C TIOMOIIBIO MTPOU3BOAHON, TPU PEIICHUH MPUKIATHBIX



3a/lay ¥ 3a7]a4 Ha HAXOXKJEHUE HAauOOJbIINX U HAUMEHBIIUX 3HAYEHUN (QPYHKIUU.
JlanHasi conepxkaTesibHasi TMHUS BKIIIOYAeT B ce0s Takke (popMupoBaHUe yMEHUN
BBINIOJIHATh ~ pacy€Thl MO  ¢opMysiaM, MNpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UPPALHMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHHM, a TaKXe BBIPAXKEHUH,
COJIEpKaIINX CTENEeHU U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
Marepuajia MPOUCXOIWT  JaJbHEWIEEe  pPa3BUTUE  AJTOPUTMHYECKOTO U
a0CTpaKTHOrO MBIILICHUSI O0y4YaroImuXcs, (OPMUPYIOTCS HABBIKUA JETYKTUBHBIX
paccyxaeHudd, paboOTl ¢  CHUMBOJBHBIMU  (QopMamu,  MPEICTaBICHUS
3aKOHOMEpPHOCTEN M 3aBUCHUMOCTEH B BHJIE PAaBEHCTB M HEPABEHCTB. Ajre0Opa
npeniaraeT d()QPEeKTUBHBIE WHCTPYMEHTBI JJsl PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHbIX 33J]a4, HATJSIHO IEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
A3bIKA HAYKH.

CopepxarenpHo-MeToauueckass JMHUA «DyHKIMM W TpaQuKH» TECHO
NEperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4e€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 33Ja€T MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTeprana. M3ydeHue CTEelneHHoH,
NO0Ka3aTeIbHOM, JIOTapU(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLUM, UX CBOICTB
U rpauKoB, UCHIOIb30BAaHUE (DYHKUMN JUIsl pelleHus 3a7ad U3 APYTUX y4eOHBIX
IPEIMETOB U PEANbHOW XU3HHU TECHO CBSA3aHO KaK ¢ MAaTEMaTUYECKUM aHAIU30M,
TaK M C PEIIeHHWEM YpaBHEHHMA M HepaBeHCTB. [Ipum 3TOM OosiblllIoE BHUMaHUE
ynensiercs: (popMHpPOBAaHUIO YMEHUS BbIpakaTh (OpMyJaMU 3aBUCUMOCTU MEXKIY
pa3IMYHBIMM BEJIUYMHAMHU, MCCIENOBAaTh IOJIY4YEHHbIE (DPYHKIMH, CTPOUTH HX
rpaduku. MaTtepuan 3TOH cojepKaTeIbHOW JTMHUN HalleJIeH Ha Pa3BUTUE YMEHUM
Y HABBIKOB, IMO3BOJSIOIIMX BbIpAXaThb 3aBUCUMOCTH MEXKIy BEIUYMHAMHU B
paznu4yHoOi (opme: aHATUTHYECKOM, rpaduueckoid M ciaoBecHOW. Ero msyuenue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIUICHHUS, CIOCOOHOCTH K
0000IIIEHNIO M KOHKPETU3AIIMH, UCTIOJIb30BAaHUIO aHAJIOTUH.

CopnepxxarenpHast JuHug «Hauana MareMaTHyeckoro aHaius3ay IMO3BOJISIET
CYLECTBEHHO PACIIUPUTh KPYrI KaK MAaTeMAaTHYECKUX, TaK U MPHUKIAJHBIX 3a]ad,
JOCTYIHBIX OOYyYarOIIMMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpa@uKky  CIOXHBIX (YHKIMMA, ONPEAeNiaTh HX HAWOOJBIINE W HAUMEHbBIINE
3HAYEHUsI, BBIYMCIATH IUIOMIAAU GUTYp U OOBEMBI TN, HAXOAUTh CKOPOCTU U
YCKOpEeHHsl TpolieccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJEeNel peanbHbIX CUTyaluH,
MO3BOJISIET HAXOJWTh HAWIydlllee pEHIeHUE B MNPUKIAIHBIX, B TOM YHCIIE
COLIMAJIBHO-?)KOHOMHMUYECKHX, 3a]la4ax. 3HAKOMCTBO C OCHOBaMH MAaTEMaTHYE€CKOTrO
aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOro, (OPMaIbHO-JIOTHYECKOTO U
KPEAaTUBHOIO MBbIIUICHHS, (OPMUPOBAHUIO YMEHUM pacro3HaBaTh MPOSIBICHUS
3aKOHOB MaT€MaTHKU B HayKe, TEXHUKE M HcKyccTBe. OOydyarouuecss y3HaIT O



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

ConepxaTeapHO-MeToANYeCcKas JIMHUS «MHOXeCTBa U JIOTHKa» BKIIIOYACT B
ceOsl DIIEMEHTHI TEOPUU MHOXKECTB M MATeMaTHYEeCKOW JIOTUKH. TeopeTuko-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIIKOJIPHOM MaTeMAaTHKHU
W TpejjaraloT HamboJjiee YHUBEPCATbHBIM S3BIK, OOBEIMHSIOMIMN BCE pa3ieibl
MaTeMaTUKH MW e TNPWIOKEHUM, OHU CBS3BIBAIOT pa3Hble MaTEMaTHYECKHE
TUCIUTUIMHBL W WX TPWIOKEHUs B efauHoe 1enoe. [loaTomMy BakHO maTh
BO3MOXKHOCTh OOy4YarmeMycs IMOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN  S3BIK
COBPEMECHHOW MaTEMAaTHUKH W HCIIOJIh30BaTh €TO JIJISi BHIPAKCHUS CBOMX MBICIICH.
JpyruM BaXHBIM TIPU3HAKOM MaTEMaTHKH KaK HayKd CleAyeT IpU3HaTh
CBOMCTBEHHYIO €l CTpPOTOCTh OOOCHOBAaHMM U CJIEJOBAHHE OIpeaeIEHHBIM
mpaBujaM  TOCTPOCHHSI  JTOKA3aTeNIbCTB.  3HAKOMCTBO  C  DJEMEHTaMHU
MaTEMaTUYECKONH JIOTHKH CIOCOOCTBYET PAa3BUTHIO JIOTHUYECKOTO MBIIIJICHUS
00y4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJEHUSI HAa OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKM KPUTUUECKOTO MBIIIUICHHS.

B yueGHOM Kypce «Anrebpa W Havalla MaTEMaTHUYECKOTO aHaJi3a
MIPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITHUPOBAHUS, KOTOPHIE TPHU3BAaHbBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTyallui, WCCIEAOBAHHUS HJTUX MOJENEeH C TOMOIIBI0 armapara aireOpsl U
MaTeMaTHYECKOr0 aHajau3a, WHTEPIpETaIlud IOJYyYEeHHBIX pe3yJabTaToB. Takue
3aJIaHUS BIUICTCHBI B KOK/IBIN M3 Pa3eioB MPOTPaMMEI, ITOCKOJBKY BECh MaTepral
y49eOHOTO Kypca IIMPOKO HCITONB3YeTCs I perieHus MPUKIaIHBIX 3amad. [Ipu
pPEIICHUM  pEabHBIX  MPAKTHYECKUX  3amad  OOydYaroniuecs  pa3BHBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTe ©W  KOHKPETHU3WPOBATH  IMPOOJIEMY.
JlesTenpHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHHWS TPUKIAIHBIX 3a1ad
OpraHU3yeTCs B MPOIIeCCe U3YyUEHUs BCEX TEM yueOHOTO Kypca «AnreOpa 1 Hadasa
MaTeMaTHICCKOTO aHAIN3ay.

Ha wu3yuenune yueOHOro Kypca «AnreOpa ¥ Hadajla MaTeMaTHYE€CKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 knacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJENIO).



COJEP)KXAHUE OBYUYEHUA
10 KIIACC

Yuciaa v BIYMCICHUA

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

JleiicTBUTENpHBIE 4YHMCA. PanuoHanbHBIE M HPPALMOHAIBHBIE YHCIIA.
ApudpmeTnueckue  onepanMM € JICWCTBUTENBHBIMU  yHclIaMd.  Moayib
JEHCTBUTENFHOTO YKCa U ero cBoicTBa. [IpuOmmkE€HHbIE BBIYUCICHUS, TTPaBHUIIa
OKPYTJIEHUs], IPUKUIKA U OLIEHKA PE3YJIbTaTa BIYMCICHUMN.

Crenenp ¢ 1nensIM  nokazareneM. buHoM Herotona. Hcnosbe3oBanue
NOJXOAIIEeH (OPMBI 3alMCH IEHCTBUTEIbHBIX YNCEN JISl PELLICHUS TPAKTUYECKUX
3a/1a4 U NPEACTABIICHUS JaHHBIX.

ApudmeTnuecknii KOpeHb HATYpaJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JNEACTBUTEIBLHBIM IT0KA3aTEIIEM.

Jlorapugm uyucna. CpoiictBa norapupma. JlecaTnyHble U HaTypajbHBIE
Jorapu(Msl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHTE€HC YHCIIOBOI'O aprymMeHTa. ApPKCHHYC,
aPKKOCUHYC M ApKTAaHI'E€HC YUCIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa M TOXKAECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCWIIBHBIE ypaBHEHMS W ypaBHEHHs-CIeACTBUA. HepaBeHCTBO,
pelIeHrne HEPaBEHCTBA.

OCHOBHBIE METO/Ibl PEIICHUSI LEbIX U APOOHO-PAalMOHANIBHBIX YpaBHEHUH U
HEPAaBEHCTB. MHOTOYIECHbI OT OJHOW MNEpEeMEHHOMW. JleneHue MHOrodjieHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema be3y. MHorowiensl ¢  UEIbBIMU
koapumentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUM, COJIEPXKAIINUX CTENEHU U KOPHHU.

HppanmonanbHbie YPaBHEHHUS. OcHOBHBIE METO/IBI pelIeHus
UppaLMOHAIbHBIX YPAaBHEHUM.

[loka3arenbHble ypaBHEHHS. OCHOBHBIE METOJBl PEIICHUS IMOKA3aTEIbHBIX

YPaBHEHHUM.

[TpeobpazoBaHre BhIpaXEHHM, CONEPIKALTNX JOTapru(PMBI.

Jlorapudmuueckue ypaBHEHHUSI. OcHOBHBIE METO/IbI pelieHus
Jorapu(pMUYECKUX ypaBHEHUH.

OcHOBHBIE TPUTOHOMETPHUUECKHUE hopMyJIBL. [IpeobpazoBanue

TPUTOHOMETPUYECKUX BBIPAXECHUH. PellieHne TpUroHoMETpUYECKUX YPaBHEHU .



Pemienne cucrem JIMHEWHBIX ypaBHEHMH. Marpuua CUCTEMBI JIMHEWHBIX
ypaBHeHUI. OnpenenuTens MaTpulbl 2X2, €ro TIeOMETPUYECKHH CMBICT U
CBOMCTBA, BBIUYMCIICHUE €r0 3HAYEHUS, IPUMEHECHHUE ONMPEACIUTENS IS PEIICHUS
CHUCTEMBl JIMHEMHBIX ypaBHEHUW. PellleHne NpUKIAIHBIX 3a/1a4 C IOMOIIbIO
CUCTEMBl JIMHEWHBIX ypaBHEHHMU. lccrnenoBanume TMOCTPOEHHOM MOZENU C
MTOMOIUIBIO MATPHI] U ONPEICITUTEIIEH.

[locTpoeHne MaTeMaTUYECKUX MOJENEN pPeanbHOM CUTyallUH C ITOMOUIBIO
YPaBHEHUM W HEPaBEHCTB. [IprmMeHeHHMe ypaBHEHMI W HEPABEHCTB K PELICHHIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKU3HH.

DyHKUMH U TPaPUKH

OyHKIMA, CrnocoObl 3amaHus ¢GyHKIUU. B3anmHO 00paTHBIE (YHKIUU.
Komno3zummss @yukiuii. I'papuk  (yHkmu. DineMmeHTapHble MpeoOpa3oBaHUs
rpapuKoB QyHKIIHIA.

OO6nacThb ompeneneHuss 1 MHOXKeCTBO 3HaueHui Gynkuuu. Hymu yHkiuu.
[TpoMexyTkH 3HaKONOCTOSTHCTBA. YETHBIE U HeuéTHbIe QpyHKIMU. [lepuonnyeckue
bynkuuu. IIpoMexyTKu MOHOTOHHOCTH (PYHKIIMU. MakCUMyMbl U MUHUMYMBI
dbyukiuu. HanbonbIiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU Ha TTPOMEKYTKE.

JluneiiHasi, kBajgpaTU4Hasi U JPOOHO-IMHEWHasT (DYHKUMU. DIEMEHTapHOE
UCCIJIEJOBaHUE U IOCTPOCHUE UX IPa(pUKOB.

Crenennast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM Moka3ateneM. E€ cBoiicTBa u
rpaguk. CpoiicTBa U rpaduKk KOpHS N-OW CTENEeHH Kak (YyHKUUH OOpaTHOU
CTENIEHU C HaTypaJbHBIM [TOKA3aTEJIEM.

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

TpuroHomeTpruyeckas OKPYKHOCTb, OIPENEICHUE TPUTOHOMETPUUYECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

OYHKIIMOHAJIBHBIE 3aBUCMMOCTH B pealbHBIX IMpoleccax M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4eCKOro aHaJIn3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUsA IIOCJIEIOBaTeNLHOCTEH. MeTton
MaTeMaTUYeCKON UHIYKIUU. MOHOTOHHBIE U OrpaHUYECHHbIC
NocJe0BaTeNbHOCTU. VICTOpUS BO3HUMKHOBEHHS MAaTE€MAaTUYECKOIO aHajiu3a Kak
aHann3a OECKOHEYHO MaJIbIX.

ApudmeTrnueckast 1 reoMeTpruecKas nporpeccud. beckoHeuHo yObIBaromas
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOIIEH TeOMETPUYECKON
IIPOIrpPECCUU. JIMHENHBIN U SKCIIOHEHIMAIBHBIN pOCT. Yucno €. Popmyiia CI0KHBIX
npoueHToB. Mcnonb3oBaHWe MpOTrpeccuy JUisl PEIIeHUs peajbHBIX —3aaad
MPUKIIATHOTO XapakTepa.



HenpepoiBHble ¢GyHKIMM W UX CcBoMcTBAa. Touku paspbiBa. ACHUMITOTHI
rpadukoB ¢yHkumii. CBoHcTBa (QYHKIMA HENPEpPHIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB [UJISl PELICHHUS HEPABEHCTB. [IprMeHEHHWE CBOWCTB HEMPEPBIBHBIX
byHKIU 1715 perieHus 3a1a4.

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

[IpousBoanbie  3nemMeHTapHbIX  (QyHKuud.  [IpousBomHass ~ CyMMBI,
MIPOU3BEICHUS, YACTHOTO U KOMITO3HITNH (PyHKITHH.

MHo:xecTBa M JIOTHKA

MHOx€eCTBO, oOmepaluyu HajJ MHOXKECTBAMU M WX CBOMCTBa. JluarpaMmbl
Oiinepa—Benna. IIpumeHeHHE TEOPETHKO-MHOXKECTBEHHOTO —ammapara s
OMMCAHUs PEAJbHBIX IPOLECCOB W SIBICHUH, MPU PEIIEHWUU 3a1ad U3 JPYTUX
y4€OHBIX MPEAMETOB.

OmnpeneneHue, TeopemMa, CBOMCTBO MaTEMaTUYECKOTO OOBEKTa, CIEICTBHE,
JI0KAa3aTeIbCTBO, PABHOCUIIBHBIE YPABHEHUS.

11 KVIACC

Yucaa v BIYMCICHUA

HatypaneHble u uenbie yncina. [IpumeHeHue nprusHaKkoB AEIUMOCTH IIENbIX
yycen, HauOonbIuid oOmui aenutens (mamee — HOJl) m HamMmenbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o moaynto, anropurmMa EBkinuaa s peneHus
3a/1a4 B LEJIBIX YHUCIIAX.

Kowmrmnekcuble uucia. Anredpawueckas W TpUTOHOMETpUYecKas (HOpMbI
3aMMCH KOMIUIEKCHOTO 4Hclia. ApudMeTHYecKHe omnepanuu ¢ KOMIUIEKCHBIMU
yucinamu. M3o00pakeHHe KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHu U3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCET JIsl PeIICHHs] (PU3NUECKUX U TEOMETPUUYECKUX 3a71a4.

YpaBHeHMs U HEPABEHCTBA

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

OTb6op  KOpHEH  TPUTOHOMETPHUYECKHMX  YPAaBHEHHH C  TMOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTHU. PenieHne TpUroHOMETpUYECKUX HEPABEHCTB.

OCHOBHBIE METOJABl PEIIECHUS TOKA3aTEeNbHbIX U  JIOTapu(PMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METOIbI PEIICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpAMOHATBHBIX, TTOKA3aTEIBHBIX U JOTAPU(PMUUECKUX YPABHCHHM.

YpaBHeHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[Ipumenenue  ypaBHEHUMH, CHUCTEM M HEPABEHCTB K  PEILICHUIO
MaTEMaTUYECKUX 3aJad M 3aJad U3 pa3IuyHbIX O0JIacTell HAayKu U peanbHOMN
YKWU3HM, HHTEPIPETALMS [IOJTYyYEHHBIX PE3YJIbTATOB.

DyHKIUHN U TPAPUKH

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

TpuronomeTrpuyeckue GyHKINH, UX CBOMCTBA U IPapUKH.

['padmyeckue MeTOABl pElIeHUsT ypaBHEHUW W HepaBeHCTB. [paduueckue
METO/bI PELICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanne rpadukoB (QYHKIUH 711 HMCCICIOBAHUS IMPOIECCOB H
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMPH PEIICHUU 3a7ad U3 JAPYTUX Y4eOHBIX
IIPEAMETOB U PEANbHOU KU3HMU.

Hayaja MaTeMaTH4eCcKOro aHaJIu3a

[IpumeHeHne mpou3BOAHON K UCCIEIO0BAHUIO (DYHKLIHMI HA MOHOTOHHOCTb H
3KCcTpeMyMbl.  Haxoxnenue  HamOonblIero M HAUMMEHbBLIEro  3HauY€HUM
HENpepbhIBHON (QYHKIIMHU HAa OTPE3KE.

[IpumeHeHne NpPOU3BOJHOM JUIsl HAXOXKICHUS HAWIYYIIEero pELICHUS B
NPUKIIAIHBIX 3a/adax, Uil ONPENCIICHUS CKOPOCTH M YCKOPEHMS IpoLecca,
3a1aHHOTO (hOpMYJION UK rpaduKOM.

[TepBooOpa3Has, OCHOBHOE CBOICTBO mepBoOOpa3HbIX. IllepBooOpa3Hbie
ayieMeHTapHbIX pyHKuui. [IpaBuia Hax0XIeHUS IEPBOOOPa3HBIX.

WHurerpan. I'eomeTpuuecknii CMBICII VHTETpaIa. Brruncienne
onpenenéHHoro uaTerpana no gopmyne Hetorona-Jleionua.

[IpumeHeHne uHTErpana A HaXOXACHUS IUION[aJed IUIOCKHX (uUryp u
00BEMOB T€OMETPUIECKUX TElL.

[Tpumepsl pemenuit auddepeHManbHBIX ypaBHEHUN. MaTtemaTuieckoe
MOJICJIMPOBAHUE PEANbHBIX IMPOLIECCOB C NOMOLIBI Au(depeHIruaIbHbIX
YPaBHEHUM.



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

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCUHCKOro  OOIIECTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
IOpoLEeAYyp TpaxJAaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCH WU JAPYroe), yMEHHue
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHU B COOTBETCTBHM C HX
GyHKUIUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUNUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOLIJIOMY M HACTOSIIEMY POCCHUUCKOW MaTreMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
UCIIOJIb30BAaHUE ATUX JOCTIDKCHMM B JPYTUX HayKax, TEXHOJOTHUsX, cdepax
SKOHOMUKHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHHME JYXOBHBIX LEHHOCTEN POCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMWsI, 3TUYECKOIO IOBEJAECHUS, CBA3AHHOIO C NMPAKTUYECKUM
IPUMEHEHUEM JIOCTMIKEHUN HAYKM H JACSATENbHOCTBIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAsl 3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXICHUM, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
MHTEpecax 3/10pOBOro U 06e30MacHOro 00pasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE IHMTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH W
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03JJ0POBUTEIBHOM 1€ATETbHOCTBIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  chepaM  TpPOoPECCHOHATBHON  NESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccud W peaau3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,



FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTU4yeckoMy  OOpa3oBaHHI0O U
caMOOOpa30BaHUI0 Ha TMPOTSHKEHUU BCEU J>KM3HM, TOTOBHOCTh K aKTHBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1a4y MaTeMaTHYCCKON HaIPaBJICHHOCTH;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpe/Ibl, OCO3HaHUE TII00AIBHOTO XapaKTepa IKOJIOTHYECKUX PoOJIeM, OpUeHTAIUS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY’)Karoliel cpenbl, IJIAHUPOBAHUE IIOCTYNKOB W OLEHKA HMX BO3MOXKHBIX
MOCJIEACTBUM JIJISl OKPY>KAIOIEH Cpeibl;

8) neHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, TOHUMAaHUE
MaTeMaTUYECKOW HayKHh Kak c(epbl 4eToBEUECKOW MesATeNbHOCTU, 3TaroB €€
pa3BUTUA M 3HAYMMOCTH [JI1 Pa3BUTHS IHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTE€MaTUKM W MaTeMaTUYeCKOW KyJIbTYpOH KakK CpEICTBOM IO3HAHUS MHPA,
FOTOBHOCTh OCYILIECTBJISATh IMPOEKTHYID M MCCIEI0BATEIBCKYIO JEATEIBHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKKM MATEMaTUYECKHUX
OOBEKTOB, TIOHSTHUN, OTHOIICHUN MEXAy MOHATHUSAMHU, (HOPMYIHPOBAThH
onpeieSIeHUs TIOHSITUH, YCTaHABIUBAThH CYIECTBEHHBIN MPU3HAK KiIaccu(uKaiuy,
OCHOBaHMsI 711 0000IIEHHS 1 CPABHEHUSI, KPUTEPUHU TTPOBOJIMMOTO aHAJIH3A;

BOCIIpUHUMATh,  (opmMynupoBaTh U  MPEeOOpPa3OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3AaUMOCBSI3U U MPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU ISt
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JIeJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUHN, YMO3aKIFOUEHUHN 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbLCTBA MATEMATUYECKUX YTBEPKIACHUM
(IpsiMbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTYMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelieHns Yy4eOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUA C  Yy4ETOM
CaMOCTOSITEJILHO BBIJICTICHHBIX KPUTEPUEB).



Ba3oBnle ucciienoBarejbcKue 1eHCTBUA:

MCIIOJIb30BaTh BOMNPOCHI KAaK HCCIIEI0BATEIbCKUA HHCTPYMEHT IO3HAHUS,
dbopMmyaupoBaTh  BOINPOCHl,  (GUKCUPYIOUIME  MPOTUBOpEUYHEe,  MpoodseMy,
YCTaHABJIMBAaTh UCKOMOE W JaHHOE, (OPMUPOBATH TUIIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MIPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKOro 00beKTa, SIBJICHHUS, MTpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OObEKTaMHU, SBJICHUSMHU, POLECCAMU;

CaMOCTOATENLHO (OPMYIHPOBATH OOOOIICHUS W BBIBOJBI MO PE3yJIbTaTaM
MPOBENCHHOTO  HAOMIONECHMS, WCCIIECNOBAHUS, OICHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHIA;

MIPOTHO3UPOBATh BO3MOKHOE pAa3BUTHE MPOLECCa, A TAKXKE BbIIBUIAThH
MPENOJIOAKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

Pabora ¢ unpopmaumeii:

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

BBIOMpATh MH(POPMAIUIO U3 UCTOYHUKOB PA3IMYHBIX THIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPHPETHUPOBATh HH(POPMAIUIO PA3TUYHBIX BUJIOB U
dbopm npeacTaBiIeHuUS,

CTPYKTYpPUpPOBaTh MH(POPMAIIUIO, MPEJCTABIATh €€ B pa3IUyHBIX (popmax,
WUTIOCTPUPOBATH TpaduuecKy;

OLICHUBATH HaJIEKHOCTD uHpopManmn o CaMOCTOSITEIILHO
c(hopMyIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHUBEPCAJbHbIE y4eOHbIEe 1eCTBUS

OOmmenne:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMH OOIIEHHUs, SCHO, TOYHO, IPaMOTHO BBIpaXXKaTh CBOIO TOYKY 3pPCHHUS B
YCTHBIX M THCBbMEHHBIX TEKCTax, JaBaTh MOSICHEHUS IO XOAYy PEIICHUs 3aJadH,
KOMMEHTHPOBATh MOJIYUYCHHBIN Pe3yJIbTarT;

B X0Ji€ OOCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYILIECTBY OOCYKIaeMOIl TEMBI,
npoOJjieMbl, pelraeMoil 3ajadyu, BBICKA3bIBaTh WJCH, HAIlCJICHHbIE Ha TOUCK
pEIICHUs, COIMOCTAaBIATh CBOM CYXJACHUS C CYXICHHSMH JAPYTUX YYaCTHHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIUpOBaThH Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

MIPEACTABIIATh PE3YIbTAThl PEIICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIeOBAHMUSI,
MPOEKTa, CaMOCTOSITEJIbHO BBIOMPATH (OpMAT BBICTYIUICHUS C Y4€TOM 3ajad
MPE3EHTAIlUU U OCOOEHHOCTEH ayTUTOPHHU.

PeryasiTuBHbIe yHUBeEpCAJIbHbIC YUeOHbIE 1eliCTBUS



Camoopranusanus:

COCTaBJISAThH IJIaH, AJITOPUTM PEIICHUS 3a/1a4ul, BBIOUPATh CIIOCO0 pelieHus ¢
Y4ETOM UMEIOIIHUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMeHTHPOBATh
¥ KOPPEKTUPOBATh BApUAHTHI PEIICHUH ¢ Y4ETOM HOBOW MH(OpPMAITUH.

CaMOKOHTPOJIb, SMOLUMOHAJIbHBIH HHTEJJIEKT:

BJIaJIcTh ~ HaBBIKAMH  TIO3HABATEJIbLHOM  peduieKkcuM  KakK  OCO3HAHHUS
COBEpIIIAEMbIX JCHCTBUM M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB, BIAJACTh
croco0aMu CaMOMPOBEPKH, CAMOKOHTPOJS TpoIlecca M pe3yibTaTa pelieHUs
MaTeMaTUYECKOHN 3a4a4u;

NPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3a7auH,
BHOCHUThH KOPPEKTHUBBI B JEATCIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, JaHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

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

CoBMecTHAas 1eSITEJIbHOCTD:

MMOHMMATh M KMCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIUBHUIYAIBHOM
paboThl MpU pelieHUd Y4YeOHBIX 3ajay, NPUHUMATH I€JIb COBMECTHOM
JEATEIIbHOCTH, IUIAHUPOBATh OPraHU3AIlMI0 COBMECTHOM pabOoThl, pacrpencisiTh
BUJIBI paboOT, JOroBapuBaThCs, OOCYXJaTh IIPOIECC M pe3yJabTaT padOTHI,
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYMNIOBBIX (opmax padoThl (00CYXaeHUs, 0OOMEH MHEHUH,
«MO3TrOBBI€ IITYPMBD» W HHBIC), BBIIOJHATH CBOK 4YacTh pabOThl U
KOOPAUHUPOBATh CBOU JEHUCTBHUS C JPYTMMHM YJIEHAMH KOMAaH[IbI, OlLICHUBATH
Ka4eCTBO CBOETO BKJaja B OOIIUI MPOAYKT IO KPHUTEPHUSIM, CPOpMYITUPOBAHHBIM
y4aCTHUKaMU B3aMMOJICUCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenus B 10 kiiacce oOydyarOUIuics MOJYYUT CIIEIYIOIINUE
MpeAMETHbIE PE3yIbTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMmbl Y4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYECKOTrO aHaTUu3ay:

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: pPaAlMOHATBLHOE YHUCJIO, OCCKOHEUHAs
nepuoAndecKkas JApoOb, TMPOILEHTHI, HPPAIUOHATBLHOE YHUCI0, MHOXECTBa
palMOHAJIBHBIX U ACHCTBUTEIBHBIX YUCEI, MOAYJIb JEHCTBUTEILHOTO YUCIIA;

OPUMEHSATh JIpOOM W TPOLEHTHI JUIsl PEIICHUS TPHUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEATIbHOM KU3HU;

MIPUMEHSITH MPUOIMKEHHBIC BEIYUCIICHUS, IPABUiIa OKPYTJICHUS, IPUKUIKY U
OLICHKY p€3yJIbTaTa BEIYMCICHUM;



CBOOOIHO ONEpUPOBATH MOHATUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIb30BaTh MOAXOIALLYI0 (POPMY 3allUCU JEHCTBUTENBHBIX YUCEI [Tl PELLIEHUS
IIPaKTUYECKUX 3a]a4 U NIPEACTABICHUS TAHHBIX;

cBOOOIHO OIEpPUPOBATh MOHATHEM: apU(PMETUYECKUN KOPEHb HATypalbHOMN
CTEICHU;

CBOOO/IHO OIIEPUPOBATh MOHATUEM: CTETIEHD C PallMOHAIBHBIM I10Ka3aTeleM;

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

CBOOOJHO ONEPHUPOBATH MOHATHIMHU: CHUHYC, KOCUHYC, TAHI'€HC, KOTAaHI'€HC
YUCIJIOBOTO apTyMEHTa;

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

YpaBHeHNs U HEPaBEHCTBA:

CBOOOJHO OIEPUPOBATH MOHIATHSAMHU: TOXKJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PABHOCWJIbHBIE YPABHEHUS U YPAaBHEHUA-CIIEICTBHSI, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATHh pPAa3IMYHbIE METOJbl PEIIEHUs PALUOHAIBHBIX MU JIPOOHO-
pallMOHAIBHBIX ypPaBHEHUM, NIPUMEHATH METOJ HWHTEPBAJIOB JUIA PELICHUs
HEPaBEHCTB;

CBOOOJHO OINEPUPOBATH MMOHATUAMH: MHOTOYJIEH OT OJHOW NEPEMEHHOM,
MHOTOYJIEH ¢ IedbIMH KO3(p(dULUEHTaMH, KOPHM MHOrOYJIeHa, HPUMEHATH
JIeJIEHNE MHOTOWIEHA Ha MHOTOYIEH C OCTaTKOM, Teopemy besy u teopemy Buera
JUISL pELIEHUS 3a/1a4;

CBOOOJHO ONEPUPOBATH TMOHATHSAMHU: CHCTEMAa JIMHEHHBIX YypaBHEHMIA,
MaTpuld, ONPEACIIUTENb MATPUIBI 2 X 2 W €ro TIeOMETPUYECKHM CMBICIH,
MCITIOJIB30BaTh CBOMCTBA ONpENEeNuTeNss 2 X 2 g BBIYMCICHHMS €ro 3Ha4yeHus,
IPUMEHATh ONPEAEIUTENN JUIsl PELIEHUS CUCTEMBbl JIMHEHHBIX ypaBHEHUH,
MOJIEJIUPOBATh peajbHbIE CUTYalluH C MOMOUIBIO CUCTEMBbI JIMHEWHBIX YpPABHEHUH,
MCCIIE0BATh IIOCTPOEHHBIE MOJEIHM C IOMOIIBIO MaTpPULl U ONPENCIIHUTENEH,
MHTEPHPETUPOBATH MIOJyUYECHHBIN PE3YJIbTaT;

WCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHAMH [UIsi TNpeoOpa3oBaHMs
BBIPAKCHUM,

BBINIOJIHATH MPE0OPa30BaHUs YHCIOBBIX BBIPAKEHUH, COAEPKAIIMX CTENEHH C
palMOHAIBHBIM MTOKA3aTeNIeM;

UCII0JIb30BaTh CBONCTBA norapupmMoB TUIS1 npeoOpa3zoBaHuUs
Jorapu(pMHUECKUX BBIPAKECHUN;

CBOOOJHO OMNEPUPOBATh MOHATUSIMHU: HUPpPAIMOHAJIbHBIE, MOKa3aTeJbHbIE U
JorapupMUYECKHe YpaBHEHHUS, HAXOAUTh UX PEIICHUS C TOMOUIBI0 PABHOCUIIBHBIX
MIEPEXO0/I0B W OCYIECTBIISAS POBEPKY KOPHEM;



MPUMEHSTH OCHOBHbIE TPUTOHOMETpUYECKUE (POPMYIIBI JIJIsi MpeoOpa3oBaHus
TPUTOHOMETPUUECKHUX BbIPAKECHHUI;

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

MOJICIUPOBATh peajbHbIE CUTyallMd Ha S3bIKE alreOpbl, COCTaBIAThH
BBIDOKEHUS, YpAaBHEHMs, HEPaBEHCTBA IO YCIOBUIO 3a/aud, MCCIIEI0BATh
MOCTPOEHHBIE MOJICNTU C UCIIOJIb30BAHUEM amapara aireopsi.

DOyHkuuu U rpapuku:

cBOOOHO OMEpPUPOBATh MOHATUAMU: (QPYHKIIHS, CIIOCOOBI 3a1aHusl (QyHKIHUH,
B3aMMHO OOpaTHbIe (PYHKIUM, KoMIO3ulMsA GYHKIUNA, Tpaduk QyHKINH,
BBITIOJIHATDH dJIEMEHTapHbIE MTpeoOpa3oBaHus rpadukoB PyHKITUI;

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

CBOOOIHO ONEpUPOBATh MOHATHSAMM: YETHBIE M HEUETHbIE (DYyHKIMH,
nepuoyeckue (PyHKIUU, MPOMEKYTKH MOHOTOHHOCTH (PYHKIIUU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HauOoJblliee M HauUMEHbIee 3HaueHHe (QYHKIUH Ha
IPOMEXKYTKE;

cBOOOIHO ONEPHPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HAaTypadbHBIM U
HeabIM TIoKa3zaresieM, rpaguk CTeneHHOW (YHKIMH C HATypPaJIbHBIM M IEIBIM
nokasareynemM, rpauk KOpHs N-0il CTeneHW Kak (PyHKIHMH OOpaTHOW CTENEHHU C
HaTypaJIbHBIM ITOKa3aTeleM;

OTEpUPOBATh TIOHATUSAMU: JHHEHHAs, KBaJpaTHUHas U APOOHO-JTHHEWHas
(bYHKITUH, BBITIONHATH dJIEMEHTAPHOE MCCIIEA0BAHNE U TIOCTPOCHUE UX TPapUKOB;

cBOOOIHO ONEpUpOBaTh MOHATHSMM: IOKa3zaTejabHas U Jorapupmuyeckas
byHKIUHA, UX CBOMCTBA U TpaduKH, HUCIOIH30BaTh MX TpaQUKUA IS PEIICHUS
YPaBHEHMUI;

CBOOOZIHO OMEpUPOBATHh TOHATUSMHU: TPUTOHOMETPUYECKAsT OKPYKHOCTB,
orpesiesieHue TPUTOHOMETPUUECKUX (PYHKIIUI YUCIOBOTO apTryMEHTa;

UCIONB30BaTh rpaduku (yHKOUN JUId  HCCIEAOBaHUS MPOLIECCOB U
3aBHCHUMOCTEH NpU pelIeHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HU, BBIpAXXaTh (HOpPMyJIaMH 3aBUCIMOCTH MEXy BETUIHMHAMU;

Hauajia MmaTeMaTH4eCcKOro aHAIM3a:

cBOOOJIHO ONEpUPOBATh MOHATHUAMHU: apuPMeTHUecKas M TeoMeTphuecKas
nporpeccusi, 06CKOHEYHO yOBIBArOIasi TeOMETpUUeCcKasi MPOTrPeccus, TUHCHHBIA U
OKCMOHEHIIUATBHBIA POCT, (OpMyJia CIOKHBIX MPOIICHTOB, UMETh MPECTABICHUE
O KOHCTaHTE;

UCTIONIb30BaTh MPOTPECCUU IS PEIICHUs pealbHbIX 3a/ad MPUKIATHOTO
XapaKkTepa;



CBOOO/THO OIEPUPOBATH MOHIATHUIMU: MTOCIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHUS
MOCJIEA0BATENBHOCTEH, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEAO0BATEIBbHOCTH,
MIOHMMATh OCHOBBI 3apOKJICHHUS MAaTeMaTHYECKOrO0 aHajiu3a KaK aHalu3a
OECKOHEUHO MAaJIbIX;

CBOOOJTHO OIEPUPOBATHh MMOHATUSIMH: HEIPEPbIBHbIE (YHKIIUWA, TOYKH
paspbiBa rpaduka QyHKIIUHA, aCUMOTOTHI rpadrka HyHKIUH;

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

CBOOOJIHO OIEpUPOBATH TMOHSITUSIMH: TIepBasi M BTOpasi MPOU3BOJHBIC
byHKIMH, KacaTenbHas K TpaduKy QyHKIIIH,

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, MPOU3BEICHUS, YACTHOIO U KOMIO3ULIUH
NBYX (DYHKITUH, 3HATh TPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKITUH;

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

MHo:xecTBa M JIOTHUKA:

CBOOOJTHO  OMNEPUPOBATH  MOHATUSIMHU: MHOXXECTBO,  ONEpaly  Haj
MHOYECTBaMU;

MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar Jjisl ONMCAHUS PEATbHBIX
MIPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3a]1a4 U3 JIPYTUX yYeOHBIX IPEAMETOB;

CBOOOJTHO OINEPUPOBATH MOHATUAMHU: OIpEICIICHHe, TEopeMa, ypaBHEHHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOT0 00BEKTA, I0KA3aTEIbCTBO, PABHOCUIILHBIC
YPaBHEHHUS U HEPABEHCTBA.

K koniy oOyuenuss B 11 kJjacce 0O0y4yarONIMICAd MOJYYUT CIIEIYIOIINAE
MpeAMETHbIE PEe3yIbTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMMmbl Y4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYeCKOTr0 aHaTUu3a:

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO OMNEPUPOBAaTh MOHATUSAMH: HaTypajJbHOE U IEJI0€ YHUCIO,
MHOKECTBA HATYPAJIBHBIX U ILEIbIX YUCEI, MCIOJIb30BATh MPU3HAKU JCITUMOCTH
uenbix yucen, HOJl u HOK HaTypalibHBIX 4Mcen JJjIsl pelIeHHs 3a1a4, IPUMEHSTh
anroput™m EBkinna;

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

CBOOO/IHO OMEPUPOBATH MOHSTUSMU: KOMIUIEKCHOE YHCJIO W MHOXECTBO
KOMITJIEKCHBIX YHWCEJI, MPEACTABIATh KOMIUICKCHBIE UYMCa B alreOpanyeckod u
TPUTOHOMETPHUUECKON (hOpMe, BBHITIONHATH apu(PMETHIECKUE ONepaIii ¢ HUMHU U
n300pakaTh Ha KOOPJAUHATHOM MJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA!



CcBOOO/IHO ONEpPUPOBATH MOHATUSAMU: HUPPALMOHAIBHBIE, MOKA3aTEJIbHbIE U
Jorapu(pMUUECKUe HEpPAaBEHCTBA, HAXOAUTb UX PELIEHUS C  IOMOILBIO
PABHOCHJIBHBIX IIEPEXOOB;

OCYIIECTBISATH OTOOp KOpHEW TIpH PEHICHUH TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOO/IHO OIEPUPOBATh MOHITHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIHOCTh YPAaBHEHUH U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYIHOCTEH pallMOHAIBHBIX, UPPALMOHAIBHBIX, ITOKA3ATEIbHBIX U
Jgorapu(pMUUECKUX YPaBHEHUM U HEPABEHCTB;

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

NPUMEHATH TpaduyecKue METOAbI JUIsl PEIICHUs] YpPaBHEHUI U HEPABEHCTB, a
TAKXK€ 3a/1a4 C apaMeTpaMu;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIPDAQKEHUs, YPAaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBI MO YCIOBHIO 3a/1a4H,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJEINM C HCIOJIb30BAHUEM ammapara ajireOpsl,
WHTEPHPETUPOBATH NIOJyYCHHBIN PE3yJIbTaT.

DOyHkuuu U rpapuku:

CTpOUTh TpadUKU KOMIO3UIMU (PYHKIUNA C MOMOIIBIO 3JIEMEHTAPHOIO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX ()YHKIIMIA;

CTPOUTh TIEOMETpUYECKHEe 00pa3bl ypaBHEHHMM W  HEpaBEHCTB Ha
KOOPJMHATHOM MJIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH MOHATHSAMHU: TPaQUKA TPUTOHOMETPHUUECKHUX
yHKUMH;

OPUMEHATh (QYHKIUM Ui MOJECIHUPOBAHMS W HCCIENOBAaHUS pEasbHbIX
IIPOLIECCOB.

Havana MmaTeMaTH4eCKOro aHaJIm3a:

UCIT0JI30BaTh MPOU3BOJIHYIO JIJISl UCCIEAOBAHUS (PYHKIIMM HA MOHOTOHHOCTb
Y DKCTPEMYMBI;

HaXOAUTh HauOoJblllee U HAaMMEHbIIee 3HaUCHUs (PYHKIIMM HEMPEPHIBHON Ha
OTpE3Ke;

WCIIOJIB30BaTh MPOU3BOAHYIO JUISI HAXOXKACHUS HAWJIY4Iler0 PELICHUs B
NPUKIAIHBIX, B TOM YHCJIE€ COLUMAJIbHO-JKOHOMHYECKHX, 3aJadax, I
ONpEJENeHUs] CKOPOCTH W YCKOPEHHs Ipoliecca, 3aJaHHOro (OpMysIod WU
rpadukom;



CBOOOJTHO  ONEpUPOBATH MOHATHSMHU: IEpBOOOpa3Hasi, ONpeneIEHHBIHI
WHTErpajl, HAXOAWTh IEpPBOOOpA3HbIC AIEMEHTAPHBIX (PYHKIMHA U BBIYUCIATH
uHTterpai no popmysne Herotona-JIeitonuna;

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

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

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



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KoanuecTBo 4acoB
Ne HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIe (LM POBbLIE)
KoHTpoJbHbIe
n/n NpOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI
MHO0XXECTBO IENCTBUTENBHBIX YUCEIL. .
https://resh.edu.ru, https://uchi.ru,
Muorowiensl. PanimonanbHble ypaBHEHHS U
1 . 24 1 https://www.yaklass.ru,
HepaBeHCTBa. CI/ICTCMI)I JIMHCHUHBIX
. https://edu.skysmart.ru
ypaBHEHUN
Dymicun u rpaduxn. Crenentas GyHKIIA ¢ https://resh.edu.ru, https://uchi.ru,
2 LM TOKARATEEN ) 12 1 https://www.yaklass.ru,
I https://edu.skysmart.ru
o o https://resh.edu.ru, https://uchi.ru,
ApudmeTrueckuii KOpeHb N-Oi CTETICHH.
3 - 15 1 https://www.yaklass.ru,
ppatt yp https://edu.skysmart.ru
https://resh.edu.ru, https://uchi.ru,
[TokazarenpHas Gpynkuus. [lokazarenbHbie
4 S 10 1 https://www.yaklass.ru,
yp https://edu.skysmart.ru
https://resh.edu.ru, https://uchi.ru,
Jlorapudmuueckas GyHKIUS.
> JlorapudmMuueckne ypaBHEHHS 18 1 hitps://www.yaklass.ru,
p yp https://edu.skysmart.ru
https://resh.edu.ru, https://uchi.ru,
TpuronomeTpruyeckue BbIpaXeHUs U
6 ABHCHIA 22 1 https://www.yaklass.ru,
P https://edu.skysmart.ru
https://resh.edu.ru, https://uchi.ru,
7 [TocrmenoBaTebHOCTH U MPOTPECCHH 10 1 https://www.yaklass.ru,
https://edu.skysmart.ru



https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/

https://resh.edu.ru, https://uchi.ru,

HenpepsiBabie hynkiuu. [IponsBoanas 20 1 https://www.yaklass.ru,
https://edu.skysmart.ru
https://resh.edu.ru, https://uchi.ru,

[ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL

N 5 2 https://www.yaklass.ru,

3HAHUU

https://edu.skysmart.ru
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10



https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/

11 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB M TeM dyeKkTpoHHbIe (LM POBbLIE)
KoHTpoJbHbIe
n/m NporpamMmbl Bcero o0pa3oBaTejibHbIE PeCypChl
padoThI

VceieoBanne dyHKIMi ¢ TOMOIIBIO https://resh.edu.ru, https://uchi.ru,
1 - 22 1 https://www.yaklass.ru,
https://edu.skysmart.ru

https://resh.edu.ru, https://uchi.ru,
2 [TepBooOpasHas 1 HHTETpa 12 1 https://www.yaklass.ru,
https://edu.skysmart.ru

TpaduKH TPHIOHOMETpHICCKUX (yHKLAI. https://resh.edu.ru, https://uchi.ru,
3 Tpuronomerpuveckrne HepaBeHCTBA 14 L nttps: oot yeklass.u,
https://edu.skysmart.ru

VippatoHaTbHbe, MOKA3ATEbHbIE 1 https://resh.edu.ru, https://uchi.ru,
4 JorapuMUUecKie HepaBeHCTBa 24 1 ttps:/Auevry. yaklass.u,
https://edu.skysmart.ru

https://resh.edu.ru, https://uchi.ru,
5 KommnekcHsle uncia 10 1 https://www.yaklass.ru,
https://edu.skysmart.ru

https://resh.edu.ru, https://uchi.ru,
6 HatypanbHble u ensle uncia 10 1 https://www.yaklass.ru,
https://edu.skysmart.ru

Cucrembl paluOHAIbHBIX, UPPALIUOHAIBHBIX https://resh.edu.ru, https://uchi.ru,
7 MOKa3aTeIbHBIX U Jorapu(PMUIECKUX 12 1 https://www.yaklass.ru,
ypaBHEHUU https://edu.skysmart.ru

https://resh.edu.ru, https://uchi.ru,
8 3amaqn ¢ mapamerpamMmu 16 1 https://www.yaklass.ru,
https://edu.skysmart.ru



https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/

[ToBTOpEHME, 0000IIEHNE, CHCTEMATHU3 AL
3HaHUHI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

16

136

10

https://resh.edu.ru, https://uchi.ru,

https://www.yaklass.ru,

https://edu.skysmart.ru



https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne nudpoBbie
Tema ypoka KonTpoJbHbIe p
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI
pecypcbl
https://resh.edu.ru,
. https://uchi.ru,
Huarpammsl Ditniepa-Benna 1
https://www.yaklass.ru,
https://edu.skysmart.ru
https://resh.edu.ru,
. https://uchi.ru,
MHOXecTBO, onepanuu HajJ MHOKECTBAMH U UX CBOMCTBA 1
https://www.yaklass.ru,
https://edu.skysmart.ru
[IpuMeHeHre TeopEeTUKO-MHOKECTBEHHOIO arapara AJis 1
pelIeHus 3a1a4y
Panumonanpable unciaa. OOBIKHOBEHHBIE U JE€CITHYHBIE 1
JpoOH, TTPOLIEHTHI, 0ECKOHEUHBIE TIEPUOUIECKUE TPOOH
Pammonansable unciaa. OOBIKHOBEHHEIE U JECITUYHBIE 1
JIpo0OH, MPOLIEHTHI, OECKOHEYHbIE IEPUOANYECKHE APOOU
[Ipumenenne qpobeii ¥ IPOIEHTOB IS PEIICHUs 1
MPUKJIAHBIX 33]1a4
[TpumeneHue apobeli U MPOIEHTOB JJis PEelIeHUs 1
MPUKIIAHBIX 33]1a4
JlelicTBUTEeNbHBIE YKCIIa. PallioHalbHBIE U 1
HppalyoHaJbHbIC YHCTIa
Apudmerndeckue onepanuu ¢ AeHCTBUTEIbHBIMU 1



https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/

qucjaaMu

10 Monyib 1€MCTBUTEILHOTO YUCIIa U €ro CBOMCTBA

11 [IpubnnxEHHBIE BBIYUCIICHUS, TIPaBUIIA OKp}:rneHHﬂ,
IIPUKUJKA U OLICHKA PE3Yy/IbTaTa BEIYACICHUN

12 OCHOBHBIE METO/IbI PEIICHUS LIENBIX U IPOOHO-
palOHAIbHBIX YPABHECHUN U HEPABEHCTB

13 OCHOBHBIE METO/IbI PEeLIEHU LIENbIX U IPOOHO-
palOHaIbHBIX YPAaBHEHUN U HEPABEHCTB

14 OCHOBHBIEC METO/IbI PEIICHUS LIETBIX U IPOOHO-
palOHAaIbHBIX YPABHEHUN U HEPABEHCTB

15 MHorowieHsl OT OJHON EpeMeHHOM. [lenenne
MHOTO4JIEHa Ha MHOTO4YJIEH ¢ ocTaTkoM. Teopema besy

16 MHorouieHsl ¢ nenbMu Kodddurentamu. Teopema
Buera

17 Pemenne cucreM IMHENHBIX YpaBHEHUN

18 Peuienne cucreM ITMHENHBIX YPaBHEHUN
Martpuua cuctemsl IMHEWHBIX ypaBHeHUN. OnpenenuTens

19 MaTpHULBI 2X2, €r0 FreOMETPUUECKHUI CMBICI U CBOWCTBA;
BBIYKCIICHUE €TI0 3HAYCHUS

20 Onpenenuresb MaTPUIBI 2X2, €10 TEOMETPUUECKHI CMBICIT
Y CBOMCTBA; BBIYUCIICHUE €T0 3HAYECHUS

21 [IpuMeHeHue onpenenuTens A peLeHUs CUCTEMBI
JIMHEWHBIX YPAaBHEHUN

99 Peienne npukiiagHbIxX 3a1a4 ¢ IOMOLIBIO CUCTEMBI
JIMHEUHBIX YPABHEHUN

93 Penenne npukiaaHbIX 3a4a4 ¢ IOMOIIBIO CUCTEMBI

JIMHEMHBIX YpaBHEHUH




KontponpHas pabdora: "PanuonanbHble ypaBHEHUS U

24 HepaBeHCTBA. CHUCTEMbI IMHEHHBIX YpaBHECHUI"

25 OynK1Ms, criocoobl 3ananus GyHkun. Bzanmuo
oOparubie pynkunu. Komnosunus ¢pyHkunit

26 I'paduk pynkmmu. DnemMeHTapHbBIEe TPEOOpPa30BaAHUS
rpa¢gukoB QpyHKITHI

97 OO6nacTp onpeneneHus: 1 MHOKECTBO 3HAUCHUH (PYHKITUH.
Hynu ¢pynxnun. [IpomexxyTku 3HaK HOCTOSIHCTBA

28 Uérnsie 1 HeuéTHBIC GyHKIMU. [leproanyueckue QyHKINN.
[TpomexyTKH MOHOTOHHOCTH (DYHKITUH

29 MaxkcumyMmbl 1 MUHUMYMBI (pyHKIMH. Hanbomnbiee u
HalMeHbllIee 3HaueHue (PyHKIMH Ha IPOMEXKYTKE

30 JluneliHasi, KBaJpaTU4Hasl U TPOOHO-TUHEWHAS PYHKIUU

31 DneMeHTapHOe Ucciel0BaHue U MOCTPOeHUE rpauKoB
TUX QYHKIUI

39 DneMeHTapHOe Ucciel0BaHue U MOCTPOeHUE rpauKoB
TUX QYHKUIUH

33 Crenensb ¢ 1iensIM TIoKa3zareneM. buaom Herotona

34 Crenensb c 1eabIM nokaszareneM. bunom Herorona

35 Crenennast QyHKIHS C HATYPATLHBIM U IIEJTBIM
noka3zareneM. E€ coiicTBa u rpaguk

36 KonTtponbhas padora: "Crenennas pynkuus. E€ cBoiicTBa
u rpapuk”

37 Apudmerndeckuit KOpeHb HaTYPaJIbHON CTENIEHH U €T
CBOMCTBA

38 Apudmerndeckuii KOpeHb HATypaIbHOUM CTETICHU B €TO

CBOMCTBA




[Ipeobpa3oBaHusl YUCIIOBBIX BBIPAXKEHU, COIEPIKALINX

39 CTETNEeHH U KOPHU

40 [Ipeobpa3oBaHUsl YUUCIIOBBIX BBIPAXKEHUM, COIEPIKALINX
CTENEHU U KOPHU

41 [TpeoOpazoBaHus YHCIOBBIX BRIPAKEHUN, COEPIKAIIINX
CTETNEeHH U KOPHU

4 Wppaunonanbubie ypaBHeHUs. OCHOBHbBIE METObI
pelleHus: UPPAMOHATILHBIX YPaBHEHHM

43 Wppannonanbubie ypaBHeHUs. OCHOBHbBIE METObI
pelIeHNs HPPalMOHAIbHBIX YPaBHEHUN

44 UppanmonansHbie ypaBHeHUs. OCHOBHbBIE METObI
pelleHus: UPPAMOHATILHBIX YPaBHEHHM

45 PaBHOCHIIbHBIE TIEPEXO/IbI B PEILIEHUU UPPALIMOHAIBHBIX
ypaBHEHUI

46 PaBHOCHIIBHBIE TIEPEXO/IbI B PEILIEHUN UPPALIMOHAIBHBIX
ypaBHEHU I

47 PaBHOCHITBHBIE TIEPEXO/IbI B PEIICHUU HPPAIHOHATBHBIX
yYpaBHEHUHU

48 PaBHOCHIIBHBIE TIEPEXO/IbI B PELLIEHUN UPPALIMOHAIBHBIX
ypaBHEHUU

49 CaoticTBa U rpad UK KOpHS N-Oi CTETIeHH KaK (PyHKIIHH
00paTHOM CTENEeHU ¢ HaTypaJbHbIM MTOKa3aTeleM

50 CaoticTBa U rpad UK KOpHS N-Oi CTETIeHH KaK (PyHKITHH
00paTHOM CTENEHH ¢ HAaTypaJIbHBIM [TOKa3aTeIeM

51 Kontponbnas padota: "CBoiicTBa u rpaduk KOpHs N-0i
creneHu. MppanuoHanbHble ypaBHEHUS"

52 CreneHsb ¢ palMOHAIBLHBIM [T0KA3aTEIEM U €€ CBONWCTBA

53 CreneHs ¢ palluOHATBHBIM ITOKa3aTeIeM U €€ CBOMCTBA




54

CreneHsb ¢ palMOHAIBHBIM [10KA3aTEIEM U €€ CBOWCTBA

55 [TokazaTenpHas GyHKIHS, €€ CBOWCTBA U rpaduK

56 Hcnonp3oBanue rpaduka QyHKIMH Ui PELICHUS 1
ypaBHEHUH

57 Hcnonp3oBanue rpaduka QyHKIUH U1 PELICHUS 1
ypaBHEHU I

58 [Toka3zarenbHble ypaBHEHUs. OCHOBHBIE METO/BI PEIICHUS 1
HOKa3aTeIbHbIX YpaBHEHUN

59 [TokazarenbHble ypaBHEeHUs. OCHOBHbBIE METO/bI PELICHUS 1
[OKa3aTeIbHbIX YpaBHEHUN

60 [TokazarenbHble ypaBHEeHUs1. OCHOBHbBIE METO/bI PELICHUS 1
MOKa3aTeIbHBIX YPaBHEHUN

61 Konrtponsnas pabora: "[lokazaTenbHast GyHKIHS. 1
[ToxazarenbHble ypaBHEHUS"

62 Jlorapudm umncna. CBoicTBa jJorapudpma 1

63 Jlorapudm uucna. CoiicTBa jgorapudpma 1

64 Jlorapudm uncna. CoiicTBa jgorapudpma 1

65 JlecsiTuuHble U HaTypaJibHbIE JIOTapU(PMBI 1

66 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMbI 1

67 [IpeoOpa3zoBanue BbIpaXeHH, coepKalux Jorapudmsl 1

68 [IpeobpazoBanue BEIpAXKEHU, COAECPIKAIIMX JIOTApU(HMBI 1

69 [TpeoOpa3oBaHue BRIpAXKESHH, COACPIKAIINX JIOTAPU MBI 1

70 Jlorapudmuueckas pyHKIuUs, €€ CBOUCTBA U TpauK 1

71 Jlorapudmuueckas GyHKIUsA, €€ CBONCTBA U rpauK 1

79 Hcnonp3oBanue rpaduka QyHKIUM I PELICHUS 1
YpaBHEHUNU

73 Hcnonb3zoBanue rpaduka GyHKIUN 1)1 pEIICHUs 1




ypaBHEHU I

Jlorapudmuueckue ypaBHeHus. OCHOBHbIE METObI

4 petieHus JorapupMUIECKUX ypaBHEHUN

75 Jlorapudmuueckue ypaBueHusi. OCHOBHbBIE METO/IbI
pelieHus JorapuMUIECKuX ypaBHEHUN

76 Jlorapudmmueckue ypaBaeHus. OCHOBHBIE METO/IbI
pereHus JorapupMUIECKUX ypaBHEHUN

77 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUH JIOTapU(MUIECKIX
ypaBHEHUI

78 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUH JIOTapU(MUIECKIX
YpaBHEHUN

79 KonTponsHas padora: "Jlorapudmudeckas QyHKIIHS.
Jlorapudmuueckue ypaBHeHUs"

80 CuHyc, KOCUHYC, TAHT'€HC M KOTaHT'€HC YHCIIOBOTO
apryMeHTa

81 Cunyc, KOCUHYC, TAHT'€HC U KOTAaHT'€HC YUCIOBOTO
aprymeHra

82 APKCHHYC, apKKOCHHYC ¥ apKTaHT€HC YHCIOBOTO
apryMeHTa

83 ApKCUHYC, apKKOCHHYC U apKTaHT€HC YUCIOBOTO
aprymeHra

84 TpuronomeTrpudeckas OKpyKHOCTb, OIIPe/IeNICHHE
TPUTOHOMETPHUECKUX (PYHKIIHI YUCIOBOTO apryMeHTa

85 TpuroHoMmeTpuveckast OKpy>KHOCTB, ONIPEICTICHHIE
TPUTOHOMETPHUYECKUX (PYHKIIUH YUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI

87 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYITBI




88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1
89 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYIIBI 1
90 [IpeobpazoBanue TPUTOHOMETPHUECKUX BBIPAKEHUH 1
91 [Ipeobpa3oBanne TPUrOHOMETPUUYECKUX BBIPAKEHUIN 1
92 [IpeoOpa3zoBaHre TPUTOHOMETPUIECKUX BBIPAKCHUM 1
93 [IpeobpazoBanne TPUTOHOMETPHUECKUX BBIPAKEHUH 1
94 Pemienne TpUroHOMeTpHUUECKUX ypaBHEHUI 1
95 Pemienne TpuroHOMETpUYECKUX YpaBHEHUN 1
96 Pemienne TpUroHOMeTpHUUECKUX ypaBHEHUI 1
97 Pemienne TpuroHOMETpUYECKUX YpaBHEHUN 1
98 Pemienne TpUroHOMeTpHUUECKUX ypaBHEHUI 1
99 Pemienne TpUrOHOMETPUYECKUX YPaBHEHHIMA 1
100 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUI 1
101 KonTponbHas pabora: "TpUroHoMeTpruuecKue BhIpaKeHHUS 1
U TPUTOHOMETPHUECKUE YpaBHEHUS"
[TocnenoBaTeTbHOCTH, CLIOCOOBI 3aJaHHS
102 [IOCJIEI0OBATEILHOCTEN. MEeTo I MaTEMaTHUECKO 1
WHIYKIAH
103 MOHOTOHHBIE U OTPaHUYEHHBIE MTOCJIE0BATEILHOCTH. 1
HcTopust ananmza 6€CKOHEUHO MaJIbIX
104 ApudmeTrndeckast mporpeccus 1
105 ['eomeTpuyeckas mporpeccus
106 BeckoneuHo yOpIBarolasi reoMeTpudecKas mporpeccus
107 CyMMa O0eCKOHEUHO yOBIBaIOIIEH r€OMETPUUECKON 1
POrpeccuu
108 JIMHENHBIN ¥ SKCHOHEHUMAIIbHBIA pocT. YHco e. 1

dopmyiia CIOKHBIX TPOLIEHTOB




JIMHENHBIN ¥ YKCHOHEHUMAIIbHBIN pocT. Yuclo e.

109 1
®dopmyiia CII0KHBIX POLIEHTOB

110 Hcnonp3oBaHne Mporpeccuu Ui peeHns peaabHbIX 1
3aJa4 NPUKIAJHOTO XapaKTepa

111 KoHntposnbhas padora: "[locnenoBareasHOCTH U 1
nporpeccun”

112 HenpeprsiBHbIe QYHKIINU U UX CBOICTBA 1

113 Touka pa3pbiBa. ACUMITOTHI TpaduKoB PyHKIIUH 1

114 CoiicTBa (hyHKIMI HETPEPHIBHBIX HA OTPE3Ke 1

115 CaoticTBa (hyHKIMIT HETIPEPHIBHBIX HAa OTPE3KE 1

116 Metoa HHTEPBAJIOB ISl PEIICHUS HEPABEHCTB 1

117 Meroa MHTEPBAJIOB Ul pELICHUS HEPABEHCTB 1

118 MeTton MHTEPBAIIOB JUUIsl pELIEHHS] HEPAaBEHCTB 1

119 [IpumeHeHne cBONCTB HENMPEPHIBHBIX (HYHKIUH [T 1
pereHus 3a1aq

120 [TpuMeHeHrEe CBOWCTB HEMPEPBIBHBIX (DYHKLUH JUIs 1
peleHus 3a1a4

121 [lepBas u BTOpast Npou3BOAHbBIE PYHKIINH 1

122 Omnpenenenue, reOMETPUYECKUI CMBICI IPOU3BOIHOMN 1

123 Onpenenenue, GU3NIECKUN CMBICT IIPOU3BOJHOM 1

124 VYpaBHeHHe KacaTeabHOU K rpaduky GyHKINN 1

125 VYpaBHeHUe KacaTeNbHOU K TpapuKy QyHKINN 1

126 [Tpon3BoIHBIC NIEMEHTAPHBIX (PYHKIIUH 1

127 [IpousBoaHbIE IIEeMEHTAPHBIX (DYHKIIMN 1

128 [Tpon3BoHas CyMMBI, TPOU3BEACHMS, YACTHOTO U 1
KOMITO3ULIUH (DYHKITHI

129 [IpousBonHas cyMMbl, IPOU3BEAEHMS, YACTHOIO U 1




KOMITO3UIINH (DYHKITHIA

HpOI/ISBOI[HaH CYMMEI, ITPOU3BCACHUA, YACTHOI'O U

130 y 1
KOMITO3UIINH (PYHKITHIA
131 Kontponbnas padota: "[IponsBognas” 1 1
132 [ToBTOpeHue, 06001ICHNE, CHCTEeMAaTU3allNs 3HAHUNA: 1
"VpaBuenus"
133 [ToBTOpeHue, 0000IIeHUE, CUCTEMATH3AIIHS 3HAHUI: 1
"OyHkuun"
134 Hroroas xouTpoapHas pabora
135 HroroBast KoHTpoIbHAs paboTa 1
136 IToBTOpEHME, 0000IICHNE, CHCTEMATHU3aIIMsl 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne uudposbie
n/n Tewma ypoxa Bcero Kontpoabibie Oﬁl?ZII;OBaTe.HbHLIe
padoThI
pecypchl
https://resh.edu.ru,
1 [Ipumenenue npou3BOIHOM K MCCIEA0BaHUIO (PYHKINN Ha 1 https://uchi.ru,
MOHOTOHHOCTb U 3KCTPEMYMBI https://www.yaklass.ru,
https://edu.skysmart.ru
https://resh.edu.ru,
5 [TpumeHeHre mPOU3BOJHON K UCCIIeIOBaHUIO (QYHKIIUI Ha 1 https://uchi.ru,
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI https://www.yaklass.ru,
https://edu.skysmart.ru
3 [TpumeHeHre mPOU3BOJHON K UCCIIeIOBaHHIO (GYHKIIHI Ha 1
MOHOTOHHOCTb U 3KCTPEMYMBbI
4 [IpumeHneHue npou3BOIHOM K MCCIEI0BaHUIO (PYHKIIUN Ha 1
MOHOTOHHOCTH ¥ IKCTPEMYMBI
5 [TpumeHeHre mPOU3BOHON K UCCIIeIOBaHUIO (QYHKIIHI Ha 1
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI
6 [IpumeHeHre MPOU3BOIHOM K HCCIeTOBaHUIO (DYHKIIUN Ha 1
MOHOTOHHOCTb U 3KCTPEMYMBbI
7 Haxosxenrne HanOobIIero 1 HAMMEHBIIIETO 3HAYCHUS 1
HenpepbrIBHON (YHKIIUU HA OTPE3Ke
8 Haxoxaenrne HanOoIbIIero 1 HAMMEHBIIIETO 3HAYCHHS 1
HENPEepBhIBHON (DYHKITUU HA OTPE3KE
9 Haxoxaenre HanOOIbIIero U HAMMEHBIIETO 3HAYCHHS 1

HENPEPbIBHON (PYHKIIUU HA OTPE3KE



https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/

HaXO)KI[eHI/Ie HanOOJIBIICTO0 ¥ HAUMEHBIIICTO 3HAYCHHUS

10 HeTIpephIBHON (PyHKIINHU HA OTpe3Ke

11 HaXO)KI[eHI/IC HAHOOJIBIIIEr0 M HAMMEHBIIIETO 3HAYCHHUS
HETPEPHIBHON (PYHKIIMU HA OTPE3KE

12 Haxoxnenne HanOoIIbIIero 1 HAMMEHBIIETO 3HAYSHUS
HeTIpephIBHON (PyHKIINHU HA OTpe3Ke

13 HpI/IMeHeHI/Ie HpOI/ISBOI[HOf/'I JJI1 HAXOKACHUA HAUJTY4IICTO
pelIeHus B MPUKJIaJHbIX 3a/1a4ax

14 HpI/IMeHeHI/Ie HpOI/I3BOI[HOI71 JAJI HAXOKACHU A HAUJTYdIICTO

PCIICHHMA B MIPUKJIAAHBIX 3aadax

[TpumeHeHre TPOU3BOTHON 1JIs OMPEIENICHUs CKOPOCTH U
YCKOpEHUS Ipolecca, 3aIaHHOr0 OpMYJIoN UITH rpaduKoM

[IprMeHeHne NpON3BOIHOM IS OIPENEIEHUS CKOPOCTH U
YCKOpEHUs Ipoliecca, 3aJaHHOro (popMyJIoi nin rpadukom

17 Komnosunus Gyskimit

18 Komnosurmus ¢pyHkimii

19 Komnosunus ¢pyHkmumit

20 ['eomerpuueckue oOpa3sl ypaBHEHU Ha KOOPAMHATHOM
IJIOCKOCTH

21 ['eomeTpuyeckue 06pa3bl ypaBHEHUN HA KOOPIMHATHON
MJIOCKOCTH

99 KonTtponbhas padora: "UccnenoBanue GpyHKIHii ¢
MTOMOUIBIO TPOU3BOTHON"

23 [TepBooOpa3Hasi, OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX

24 [TepBooOpa3zHbie anemMeHTapHbIX GyHKIMH. [IpaBuna
HaXO0KJICHUs IEpBOOOPA3HBIX

25 [lepBooOpasuble aneMeHTapHbIX QyHKIMIA. [IpaBuna




HaXO0KJICHUS IePBOOOPA3HBIX

26 WuTerpan. 'eoMeTpruiecKnii CMBICT HHTETpaIa 1

97 Brruucnenue onpeaenéHHOro HHTErpaa mno Gopmye 1
Hgerorona-Jleiiouuma

28 Brruucnenue onpeaenéHHOro HHTErpaa mno Gopmyie 1
Herotona-Jleitoauna

29 [TpuMeHeHne MHTErpana A HaXOXKACHUS IUIoLaei 1
IUIOCKUX GUTyp

30 [Ipumenenue nHTerpana Jyis HaxXoXKIAeHUsI 00bEMOB 1
reOMETPUYECKUX Tel

31 [Tpumeps! pemennit uddepeHraaTbHbIX YpaBHEHUN 1

32 [Tpumeps pemenuit AudpepeHnnaIbHbIX YpaBHEHHIMA

33 MareMaTHuecKoe MOJISIIMPOBAHUE PEATTbHBIX MTPOIIECCOB C 1
NOMOIUIbI0 AU PepeHInanbHbIX YpaBHEHUN

34 Konrtponbnas pabora: "[lepBooOpaznas u unterpan" 1

35 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpapuKu 1

36 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu 1

37 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U rpapuKu 1

38 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu 1

39 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu 1

40 OT60p KOpHEN TPUTOHOMETPUUECKHUX YPaBHEHUH C 1
MIOMOIIBIO TPUTOHOMETPUIECKOH OKPY)KHOCTH

41 OT100p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUH C 1
MOMOIIBIO TPUTOHOMETPUUECKOH OKPY>KHOCTH

42 OT60p KOpHEN TPUTOHOMETPUUECKUX YPAaBHEHUH C 1
MOMOIIBIO TPUTOHOMETPUUECKOM OKPY>KHOCTH

43 OT160p KOpHEH TPUTOHOMETPUUECKUX YPaBHEHUH C 1




[IOMOUIbIO0 TPUTOHOMETPUUYECKON OKPYKHOCTHU

44 Pemenre TpuroHoMeTprUYECKUX HEPABEHCTB 1

45 PemieHne TpUroHOMETPUYECKUX HEPABEHCTB 1

46 Pemienne TpUroHOMETpUYECKUX HEPABEHCTB 1

47 Pemenre TpuroHoMeTprUYECKUX HEPABEHCTB 1

48 KonTtponpHas padora: "['paduku TpUroHOMETPUIECKUX 1
¢ynkuuii. Tpuronomerpuyeckrie HepaBeHCTBA"

49 OCHOBHBIE METO/IbI pEeLlIEHUs T0KA3aTeIbHBIX HEPABEHCTB 1

50 OcCHOBHBIE METO/IbI PELLIEHNUS TOKA3aTEIbHbIX HEPABEHCTB 1

51 OCHOBHBIE METO/IbI PEILIEHUS I0KA3aTEIIbHBIX HEPABEHCTB 1

52 OcCHOBHBIE METO/IbI PELLIEHNUS TOKA3aTEIbHbIX HEPABEHCTB 1

53 OCHOBHBIE METO/IbI pellIeHUs JJorapu(PMUIECKUX 1
HEPaBEHCTB

54 OCHOBHBIE METO/IbI pelIeHUs JJorapu(PMUIECKUX 1
HEPaBEHCTB

55 OcHOBHBIE METO/IbI PEILIEHUs JTOrapu(PMUIECKUX 1
HEPaBEHCTB

56 OCHOBHBIE METO/IbI pelIeHUs JJorapu(pMUIECKUX 1
HEPaBEHCTB

57 OCHOBHBIE METO/IbI peIIEHUS] UPPALIMOHAIBHBIX HEPABEHCTB 1

58 OCHOBHBIEC METO/IBI PEIICHUS] HPPAITMOHATEHBIX HEPABEHCTB 1

59 OCHOBHBIE METO/IbI pEIICHUS] UPPALIMOHAIBHBIX HEPABEHCTB 1

60 OCHOBHBIEC METO/IBI PEIICHUS] HPPAITMOHAIEHBIX HEPABEHCTB 1

61 I'paduueckue MeTobl pelIeHHs HpPALIMOHATIBHBIX 1
YpaBHEHUU

62 I'paduueckue MeTo bl PELIEHNs UPPALMOHATIBHBIX 1

ypaBHEHU M




63

I'padmueckue MeTOIbI peIICHHS TOKA3aTeIbHBIX YPaBHECHUN

['padmyeckue MeToAbI peleHUs MoKa3aTeIbHbIX

64
HEPABEHCTB

65 ['padmyeckue METOABI pelIeHHs JIOTapUPMUIECKUX
ypaBHEHUH

66 I'padmueckue MeTOIbI pelIeHHUs JOTapUPMHUECKUX
HEPABEHCTB

67 ['padmyeckue METOABI pelIeHHs JTOTapUPMUIECKIX
HEPABEHCTB

68 ['padmyeckue METOABI peUICHHS MTOKA3aTeNbHBIX U
Jorapu(pMHUUECKUX ypaBHEHHMA

69 I'paduueckue MeTob! peneHus IoKa3aTeNIbHbIX U
norapu(pMHUECKUX YpaBHEHHMA

70 I'paduueckue MeTOIbI peLIeHNs TOKa3aTeNbHbIX U
norapu(pMUUECKIX HEPABEHCTB

71 I'paduueckue MeTOIbl peLIeHUs TOKa3aTeNbHbIX U
JorapupMHUECKUX HEPABEHCTB

79 KonTponbHas pabora: "MppannoHanbHble, TOKa3aTeabHble U
norapudmuueckue HepaBeHcTBa"

73 Kommuiekchbie uncna. Anrebpandeckas u
TpUrOHOMETpHUUecKast POPMBI 3aMUCH KOMILJIEKCHOTO YHhciia

74 KommuiekcHbie uncna. Anredpandeckas u
TpUTrOHOMETpHUUecKast POPMBI 3aMUCH KOMILJIEKCHOTO YHclia

75 Apudmerndeckue onepanuu ¢ KOMIUIEKCHBIMHA YUCITaMHU

76 Apudmernueckre onepanuy ¢ KOMIICKCHBIMU YU CIaMH

77 N300pakeHre KOMIUICKCHBIX YHUCEeT Ha KOOPAMHATHOM

IIJIOCKOCTH




N300pakeHne KOMIIEKCHBIX YKCEl Ha KOOPIMHATHON

78 1
IJIOCKOCTH

79 ®opmyna Myaspa. KopHu N-0ii cTeneHn U3 KOMIUIEKCHOTO 1
yucia

80 ®opmyna Myaspa. KopHu N-0il cTeneHn U3 KOMIUIEKCHOTO 1
yucna

81 [IpuMeHeHre KOMIUIEKCHBIX YUCET ISl PeIICHHSI 1
(bu3HYECKUX U TEOMETPUUECKUX 3a7au

82 KonTpoapHas padora: "KomrekcHbie yrcia' 1

83 HarypanbHble u nensie yncna 1

84 Harypanbnbie u 1enbie ynciia 1

85 [TpuMmeHeHre TPU3HAKOB IETUMOCTH IIeNIbIX YHCEeT 1

86 [IpumeHeHne NpU3HAKOB AETUMOCTHU LENbIX YUCEI 1

87 [TpumeHeHue npu3HakoB fenuMoctu 1ensix yucen: HOJ u 1
HOK

88 [Ipumenenue npu3HakoB aenuMocTy 1enbix yucen: HO u 1
HOK

89 [IpumMeHeHre TPU3HAKOB IETMMOCTH EITBIX YUCEI: OCTATKH 1
10 MOAYJIO

90 [IpumeHeHne MPU3HAKOB IETMMOCTH LEJIBIX YUCEI: OCTaTKH 1
10 MOAYJIIO

01 [TpuMeHeHre PU3HAKOB JIEIMMOCTH TIEITBIX YHCEe: 1
anroput™ EBKiHMIa JUTS pemeHns 3aa4 B IMeJIbIX Yrciiax

92 KonTponbras padota: "Teopus mensbix qucen” 1

93 Cucrtema U COBOKYITHOCTh YpaBHEHU. PaBHOCHIIbHBIE 1
CHCTEMBI U CUCTEMBbI-CIIeICTBUS

94 Cucrtema ¥ COBOKYITHOCTh YpaBHEHHUH. PaBHOCHIIbHBIC 1




CHUCTEMBI U CUCTCMBI-CJICACTBUA

OcCHOBHBIE MCTOABI pCICHUA CUCTEM U COBOKyrIHOCTCﬁ

% palMOHAIbHBIX YPAaBHECHUN

96 OCHOBHBIE METO/IbI PEILIEHUS] CUCTEM U COBOKYITHOCTEH
UppaLMOHATIBLHBIX YPaBHEHUN

97 OCHOBHBIE METO/IbI PEIICHUS] CUCTEM U COBOKYITHOCTEH
IIOKa3aTeJIbHBIX YPaBHEHHUU

08 OCHOBHBIE METO/IbI PEILIEHUS] CUCTEM U COBOKYITHOCTEH
IIOKa3aTeJIbHBIX YPaBHEHU

99 OCHOBHBIE METO/IbI PEILIEHUS] CUCTEM U COBOKYITHOCTEH
Jorapu(pMHUUECKUX ypaBHEHUH

100 OCHOBHBIE METO/IbI PEIICHUS] CUCTEM U COBOKYITHOCTEH
norapu(pMHUECKUX YpaBHEHHMA
[TpuMeHeHHe cucTeM K pelIeHUI0 MaTeMaTUYeCKUX 3aj1ay 1

101 3a/1a4 U3 pa3IMYHbIX 00JIacTeil HayKU U peanbHON KU3HHU,
MHTEPIpPETANNs OTYICHHBIX Pe3yIbTaTOB
[TpuMeHeHHe cucTeM K pellIeHHI0 MaTeMaTHYeCKHUX 3314 U

102 3aJa4 U3 Pa3IUYHbIX 00JIaCTel HAyKU U pealbHOU )KU3HH,
UHTEpIpeTanys NOJYy4eHHBIX pe3yJbTaToB
[TpuMeHeHne HEPAaBEHCTB K PEIICHUIO MATEMaTHIECKUX

103 3a/1a4 U 3a/1a4 U3 pa3UYHbIX 00JIacTell HAyKU U pealbHON
KHU3HHU, HHTEPIPETALUs OTYYEHHBIX pPe3yIbTaToOB
Kontponbnas paborta: "Cuctemsbl parimoHaIbHBIX,

104 UpPPaLMOHATIBHBIX TIOKA3aTEeNbHBIX U JIOrapU(PMUYECKIX
ypaBHeHUH"

105 PannonanbHble ypaBHEHHS ¢ TapaMeTpaMHu

106 PannonanbHble HEpaBEeHCTBaA € TapaMeTpaMu

107 PanmroHanpHbBIE CHCTEMBI C TTapaMeTpaMu




108 WppannonaibHble ypaBHEHUsI, HEPABEHCTBA C TapaMeTpaMHu 1

109 HppanroHanbHbIE CUCTEMBI € TTapaMeTpamMu 1

110 [Toka3arenbHble ypaBHEHHUs, HEPABEHCTBA C lTapaMeTpaMu 1

111 IToka3arenbHble CUCTEMBI C IIAPAMETPAMHU 1

112 Jlorapugmuueckue ypaBHEHHs, HEPABEHCTBA C 1
napameTpamu

113 Jlorapugmmuueckue CUCTEMBI ¢ TTapaMeTpamMu 1

114 TpuronomeTpruyeckue ypaBHEHHS C MapamMeTpaMu 1

115 TpuroHomeTprudecKkue HEPABEHCTBA C TapaMETPAMU 1

116 TpuroHomeTpudecKrue CUCTEMBI ¢ TTapaMeTpamMu 1
[TocTpoenwue u uccaer0BaHNE MaTEMaTHYECKUX MOJIeIei

117 peabHBIX CUTyalluil C IOMOIIBIO YPAaBHEHUH C 1
napameTpamu
[TocTpoenwue u rccaeroBaHUE MaTEMaTHYECKUX MOJIeNei

118 peabHBIX CUTYyalMi C IOMOLIBIO CUCTEM YPABHEHUH C 1
napameTpamu
[TocTpoenue u uccine0BaHuE MaTEMAaTUHYECKUX MOJETeH

119 peabHBIX CUTyalMi C IOMOLIBIO CHCTEM YPABHEHHUH C 1
napameTpamu

120 KonTtponbHas padora: "3anauu ¢ mapamerpamu” 1

121 [ToBTOpeHme, 0600IIEHNE, CHCTEMATH3aIIHsI 3HAHUI: 1
"VpaBHeHns"

122 [ToBTOpEeHue, 06001IeHNE, CHCTeMAaTU3allNs 3HAHUNA: 1
"VpaBHeHns"

123 [ToBTOpeHue, 06001IeHNE, CCTeMAaTU3allNs 3HAHUNA: 1
"VpaBHenus. CucreMsl ypaBHEHUN"

124 [ToBTOpEeHmE, 0000IIEHUE, CHCTEMAaTH3alIUs] 3HAHUM: 1




"HepaBencrBa"

[ToBTOpEeHME, 0000IICHUE, CHCTEMATH3aIIUs] 3HAHUI

125 1
"HepaBencrBa"

126 [ToBTOpeHME, 0000IIEHUE, CHCTEMATH3AIUsl 3HAHUH: 1
"Hepasencrna"

127 [ToBTOpEeHue, 06001ICHNE, CHCTEeMAaTU3AlINS 3HAHUNA: 1
"IIpousBoaHas u €€ npuMeHeHue"

128 [ToBTOpeHME, 0000IIEHUE, CHCTEMATH3AIUs 3HAHUH: 1
"IIponsBoaHas u €€ npuMeHeHue"

129 [ToBTOpeHME, 0000IIEHUE, CHCTEMATH3AIUs 3HAHUI: 1
"[IpousBoaHas u e€ npumMeHeHue"

130 [ToBTOpEeHue, 06001ICHNE, CHCTEMATU3aINS 3HAHUN 1
"NuTerpain u ero npuMeHeHue"
[ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 3HAHU:

131 IR — 1
[ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 3HAHU:

132 ER— 1
[ToBTOpeHue, 0600IIeHNEe, CUCTEMATU3AIINS 3HAHU:

133 IRp— 1

134 Wrorosast kKoHTpOJbHASA paboTa

135 Hrorosast koHTpOIBHAS paboTa

136 [ToBTOpeHue, 06001IeHNE, cCUCTeMaTH3alusl 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremaruka: anredpa 1 Hayajga MaTeMaTHYECKOTO aHaJlu3a, TeOMETPHSL.
AnrebOpa u Hadasa MaTeMaTHYeCKOro aHanmu3a (B 2 gactsax), 10 kmacce/ Yacts 1:
Mopakosuu A.I'., Cemeno I1.B.; Hacte 2: Mopakosuu A.I'. u npyrue; noa
penakuueit Mopakosuya A.I'., OOI111eCTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO
«0I] MHEMO3HHA»

* Maremaruka: anreOpa v Hauajga MaTEMaTHYECKOTO aHAIN3a, TEOMETPHSL.
Anre0Opa u Havasia MaTeMaTUYECKOro anainu3a (B 2 yactsax), 11 kmace/ Yacts 1:
Mopakosuu A.I'., Cemenos I1.B.; HacTte 2: MopakoBuu A.l'. u npyrue; nosa
penakuueit Mopakosuya A.I'., O011eCTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO

«10L0 MHEMO3HNHA»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUYUTEJIS
Metonunueckoe mocooOue Juist y9uTesNsl 1o MaTeMaTrKe: alireopa u Havyaa
MatemaTudeckoro ananu3za 10-11/Mopakosuu A.T"., Cemenon I1.B. -

M.:Muemo3uHa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://resh.edu.ru, https://uchi.ru, https://www.yaklass.ru, https://edu.skysmart.ru
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