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MMOACHUTEJIBHASA 3AIIMCKA

VYyebHblii Kypc «Anrebpa U Hayajga MaTeMaTUYECKOrO aHaIM3ay SBISETCS
OJIHUM M3 HauboJee 3HAYUMBIX B IpOrpaMMe CpeIHero oO0Iiero oOpa3zoBaHus,
MIOCKOJIBKY, C OJHOM CTOPOHBI, OH OOECHe4YrBaeT WHCTPYMEHTAIbHYIO 0a3y aiis
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hOpMUPYET
JIOTUYECKOE U a0CTPAaKTHOE MBIIUJIEHUE O0y4YarolIMXcsd Ha YPOBHE, HEOOXOAUMOM
JUIsl OCBOEHHUS MH(OpMATUKH, 00IIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JPYTUX
JUCHUIUIMH. B pamkax paHHOro y4eOHOro Kypca oOydaroluecs OBJaJeBaloOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (OpMyIHpyeT CBOU
JOCTHKEHHS B MaTeMaTU4ecKoit popme.

VYyebHblli Kypc anreOpsl M Havyall MAaTEeMAaTHUYECKOTO0 aHalM3a 3aKjIa/IbIBaeT
OCHOBY JJI1 YCHEIIHOTO OBJaJCHHS 3aKOHAMU (U3UKU, XUMHH, OHUOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEHJICHLUN Pa3BUTHUSI SKOHOMHKHU U OOIECTBEHHON JKU3HU,
MO3BOJIIET OPHUEHTUPOBATHCS B COBPEMEHHBIX IHM(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO MCIONb30BaTh UX AJIS JajbHeHero oopa3oBaHus U B
MOBCEHEBHOM XM3HU. B TO e Bpemsi oBiajeHHe aOCTPAKTHBIMU U JIOTUYECKU
CTPOTMMHU KOHCTPYKIMSIMU aireOpsl M MaTeMaTHYEeCKOTO aHallu3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTb, JOKa3bIBAThb
YTBEPXKACHUS C MOMOINBIO MHAYKIIMU U PaCCyXKIaTh NEAYKTUBHO, HCIIOJIb30BATh
00001IeHe W KOHKpETH3alluio, a0CTparupoBaHUE U aHAJIOTHUI0, (OpMHUpPYET
KpEaTUBHOE U KPUTUUYECKOE MBIIIJICHUE.

B xone uszyuenus yueOHOro kypca «AnreOpa M Hauyajga MaTeMaTUYECKOIrO
aHanm3a» 00ydJaroliuecs MOTy4ar0oT HOBBIM OMNBIT PEIICHUs NMPUKIAJAHBIX 3ajad,
CaMOCTOSITENIbHOTO MOCTPOEHUSI MaTEeMAaTUYECKUX MOJENEH peajbHBIX CHUTYyallHi,
UHTEpHpETAallud  TOJYYEHHBIX  pElIeHUH, 3HAKOMATCS € NpUMepaMu
MaTEMaTUYeCKUX 3aKOHOMEPHOCTEe B TMpUpOJEe, HAyKe U MCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITHSIMHU U UX aBTOPAMH.

VY4eOHblii Kypc o0janaeT 3HAYUTEIbHBIM BOCIUTATENBHBIM IOTEHIIHAIIOM,
KOTOpBIM peanu3yeTcsl Kak uepe3 Y4eOHbIi Marepual, CIOCOOCTBYIOIIUMA
(GbOpMHPOBAHHIO HAYYHOI'O MHUPOBO33PEHHS, TaK U yepe3 crneuuduky ydeOHOH
NEeATEIbHOCTH, TpeOyrolel NpOJOJDKUTEILHOM KOHIIEHTpAlMM BHUMAHMS,
CaMOCTOSITENIbHOCTH, AaKKypPaTHOCTH ¥  OTBETCTBEHHOCTH 3a TOJYYEHHBIN
pe3yJbTar.

B ochHoBe wmeronuku oOydeHusi anreOpe W HayajgaM MaTeMaTU4YeCKOro
aHaJM3a JICKUT JeATEIbHOCTHBINA TIPUHIUI O0yUeHHUS.

B crpykrype yueOHOro Kypca «Anredpa M Hayajia MaTeMaTUYeCKOIro
aHaJln3a» BbIAEICHBI CISAYIOUINE COAEpPKaTeIbHO-METOANYeCKUe TuHUM: «Yucna
U BBIYUCICHU», «DyHKINU U TpaduKny, «YpaBHEHUS U HepaBeHCTBa», «Havana
MaTeMaTU4YecKoro aHamusa», «MHoxecTBa U Jioruka». Bce oCHOBHbIE



COJIEPKATETHHO-METOINYECKHE JIMHUM HW3YYalOTCs HAa NPOTSDKEHUHM JBYX JIET
oOy4eHHsT Ha YpPOBHE CpeAaHero o0mero oOpa3oBaHMs, €CTECTBEHHO IOTIOJHSS
Apyr Apyra W MOCTENEHHO HACHIMASCh HOBBIMH TeMaMU U paszenamu. [laHHBIHI
y4eOHBIA KypC SIBISICTCS HMHTETPATUBHBIM, TIIOCKOJIBKY OOBEeauHSIET B cebde
COJlep’)KaHWEe HECKOJbKMX MAaTeMaTHYeCKHX ITUCIUIUIMH, TaKuX Kak anredpa,
TPUTOHOMETPHS, MAaTeMaTHYECKUH aHajau3, TEOPHs MHOXKECTB, MaTeMaTHdecKas
agoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaAeBalOT Bc€ Oosee
IIMPOKUM MATEMAaTHYSCKUM ariapaToM, Y HUX TOCJIeI0BaTEIbHO POPMUPYETCS U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MaTEeMAaTHUYECKyI0 MOJENb pPealbHOU
CUTYalluu, IPUMEHATh 3HaHWs, TOJNyUYeHHBIC TTPU M3YyYEHUH YIeOHOTO Kypca, A
PEIIEHHS] CAaMOCTOSTENEHO C(HOPMYIMPOBAHHON MaTeMAaTUYECKOH 3a/1auu, a 3aTeM
WHTEPIIPETUPOBATH CBOM OTBET.

ConepkarenpHO-MeTOIMYEeCKass JTUHUS «UWclia U BBIYUCICHHUS» 3aBepIiacT
(dbopMUpOBaHNE HABBIKOB UCIIOIB30BAHUS ACHCTBUTEIBHBIX YHUCEN, KOTOpOE OBLIO
HA4YaTO Ha YPOBHE OCHOBHOTO 001Iero oopasoanusi. Ha ypoBHe cpemnero o0rero
oOpa3oBanusi 0coboe BHUMaHue ynensieTcss  (OPMUPOBAHHIO  HABBIKOB
PAIMOHATBPHBIX BBIYMCICHHH, BKJIIOYAIONIMX B CE0S MCIOJIH30BAHUE PAa3TMIHBIX
dbopM 3amucu 4Ymcla, YMEHUE JAeNaTh NPUKHUAKY, BBITIOIHATH HPUOMKEHHBIC
BBIYHCJICHHSI, OLICHUBATh YWCJIOBBIC BBIpAXEHUS, padOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMBIE OOYYarOIIMMCS MHOXECTBa HATypPaJIbHBIX, IICIIBIX,
pPAallMOHANBHBIX W JIEHCTBUTEIBHBIX  YHUCEN  JOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX YHCENl. B KaXJaoM #3 O3TUX MHOXECTB paccMaTpUBaIOTCA
CBOMCTBEHHBIE €My crenuduueckue 3anaddl W Olepalyu: JeJCHHe HaIeo,
ONIEpUPOBAHME OCTAaTKaMHW HAa MHOXKECTBE IICNIbIX YHCEJ, OCOObIe CBOWCTBA
PAIMOHATBHBIX M MPPALMOHATBHBIX YHCEN, apUPMETHYSCKIE ONEPAIIH, 8 TAKKe
U3BJICUCHUE KOPHS HATYPaJbHOW CTENEHH Ha MHOXKECTBE KOMIUIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTeNTbHOMY PACHIMPEHUIO KpPyra HCIOJIb3YEeMBIX YHCET U
3HaKOMCTBY C BO3MOKHOCTSIMH WX TPUMEHEHUS IS PEIICHUs PasIudHbIX 3a7ad
dopMupyeTcsi TpeACTaBICHHE O SIMHCTBE MATEMAaTHKU KaK HayKd U €€ poJiH B
MIOCTPOSHHH MOJIENICH pPEaTbHOTO MHpa, MIMPOKO HCIONB3YIOTCS 0000IIeHUEe H
KOHKPETHU3aIHS.

Jluaust «YpaBHEHHS U HEPABEHCTBA» DPEATU3yeTCs Ha MPOTSHKECHUH BCETO
oOydeHHss Ha YpPOBHE CpeAHEro oOmero oOpa3oBaHHs, MOCKOJBKY B KaKIOM
paznene IIporpammbl MpeayCMOTPEHO pEUIeHHE COOTBETCTBYIONIMX 3anad. B
pe3yibprare OOyd4aroliuecss OBIAJCBAIOT PA3IUYHBIMH METOJAMH  PEIICHHUS
palMoOHAaNbHBIX, HUPPAIMOHANBHBIX, TOKA3aTeIbHBIX, JIOTAPUPMUYECKUX |
TPUTOHOMETPUUYECKUX YpPaBHCHHU, HEpPABEHCTB W CHUCTEM, a TakKe 3ajad,
colepkammx mapameTpbl. [lomydeHHBIE YMEHHS IIUPOKO HCIIONB3YIOTCS TIpU
UCCIIeIOBAaHNH (DYHKIUK C TIOMOIIBIO TPOU3BOTHOMN, MPH PEHICHUN MPHUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJEHUE HaWOOJBIINX M HAMMEHBIIUX 3HaYEHUN (PYHKIIHH.
JlanHast copepxarenbHasi IMHUS BKIIIOYAeT B ceOs Takke (hOpMUPOBAHUE YMEHUMN
BBIMOJHATH  pacu€tel 1Mo  QopmyiaMm, MpeoOpa3oBaHHUS  palMOHAIbHBIX,
UPpALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAXKEHUH, a TaKXKE€ BBIPAXKEHUU,
coepXalux cTeneHu u Jjorapudmel. braromaps u3ydeHuro anreOpanyeckoro
Marepuajia  MPOUCXOAWT  JAJbHEUIIEEe  Pa3BUTHUE  AITOPUTMHUYECKOTO U
aOCTPaKTHOTO MBIIUICHUS OOYy4Yaromuxcs, (OPMUPYIOTCS HABBIKH JETyKTUBHBIX
paccyxJeHuid, paboTbl C  CHUMBOJIbHBIMU  (OpMaMH,  MNPEACTABICHHUS
3aKOHOMEPHOCTEH M 3aBHCHUMOCTEH B BHJE PABEHCTB M HEpaBEHCTB. AureOpa
npeayaraetT 3(QQGEKTUBHbIE HMHCTPYMEHTBHI [IJIl pEIIeHUs MPAKTUYECKUX U
€CTECTBEHHO-HAYYHbIX 3a1a4, HATJSAIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
SI3bIKA HAYKHU.

CopepxxarenbHo-MeToauueckass JuHUA «DyHKIMM U TpapuKU» TECHO
NeperuieTaeTcss ¢ JAPYrUMH JIMHUSIMU y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3a0AET MOCIEA0BATEIBHOCTh U3YyUEeHHs MaTepuaia. M3yuenne creneHHou,
NOKa3aTeIbHOM, JIOTapU(PMUIECKON U TPUTOHOMETPUUYECKUX (PYHKIIHI, UX CBOWCTB
U rpaduKOB, UCTIOIB30BaHUE (DYHKUMU NI pEelIeHUs 3a7ad U3 IPYruxX y4eOHbIX
MPEAMETOB U PEAJTbHOM KU3HU TECHO CBSI3aHO KaK C MAaTEMAaTUYECKUM aHAIM30M,
TaKk U C pElIeHHeM YypaBHEHMI M HepaBeHCTB. [Ipu 3TOM OosbllIOE BHHUMaHUE
ynemnsieTcs: GopMHpPOBAaHUIO YMEHUSI BBIpaKaTh (POpMyJaMU 3aBUCUMOCTU MEXKIY
pa3NMYHBIMH BEJIMYMHAMHU, HCCIEAO0BATh MOJIYYCHHbIE (PYHKIHMH, CTPOUTH HX
rpaduku. Matepuan 3Toi cojiepKaTebHON JTMHUY HalleJIeH Ha Pa3BUTHE YMEHUM
M HaBBIKOB, IIO3BOJISIIOIIMX BbIpaXaTh 3aBUCMMOCTH MEXIY BEJIMYMHAMU B
pazuuHOi (opMme: aHATUTUYECKOM, rpaduyeckoi U cioBecHo. Ero msyuenwue
CHOCOOCTBYET Ppa3BUTHUIO aNTOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K
0000IIEeHNIO U KOHKPETU3AINH, UCTIOTH30BAHUIO aHAIOTHA.

ConepxarenpHasd nuHus «Havama mMaremaTH4yeckoro aHaimsa» IO3BOJIAET
CYIIECTBEHHO PACUIMPUTh KPYr KaK MaTEMaTUYECKUX, TaK U MPUKIAIHBIX 3a7ady,
JOCTYMHBIX OOYyYaroIUMCS, TaK KaK y HUX MOSBISETCS BO3MOXHOCTH CTPOUTH
rpauky CIOXHBIX (PYHKIMHA, ONPENENiaTh HMX HAWOOJbIINE W HAWMEHBIIHE
3HAYEHMsI, BBIYUCIATH IUIOMAAd (UTYp U OOBEMBI TEN, HaXOIUTh CKOPOCTH U
YCKOpEeHHsI TmpoueccoB. JlaHHas coaepkKaTenbHas JUHUS OTKPBIBAET HOBBIC
BO3MOKHOCTH TIIOCTPOEHUS MATEMAaTHYECKUX MOJEJIEN peajabHbIX CHUTYalHl,
IIO3BOJIIET HAXOAUTh HAWIy4Yllee pElIeHWe B MPUKIAAHBIX, B TOM YHCIIE
COLIMAJIBHO-9KOHOMUYECKHUX, 3a/1a4ax. 3HAKOMCTBO C OCHOBAMU MaTE€MaTUYECKOIrO
aHaiM3a CrocoOCTBYET pa3BUTHIO aOCTPAKTHOrO, (OPMAbHO-JIOTMYECKOTO U
KPEAaTUBHOIO MBbILIUICHHS, (POPMUPOBAHUIO YMEHUU paClo3HABATH MPOSBICHUS
3aKOHOB MaTEMAaTUKHU B HayKe, TEXHHUKEe M HCKyccTBe. OOywaroluecs y3HaIOT O



BBIIAIOIIMXCSL pe3yJibTaTaX, MOJIYYEHHBIX B XOJA€ PAa3BUTHS MaTEMaTHUKU Kak
HAyKH, U 00 UX aBTOpaX.

CopepxxarenbHO-MEeTOAMYECKasl TUHUSA «MHOKeCTBa U JIOTHKa» BKIIIOYAET B
ce0si DJIEMEHTbl TEOPUM MHOXKECTB U MATEMAaTHYECKOM JOTMKUA. TeopeTHuKo-
MHOKECTBEHHBIE MPEICTABICHUS TPOHU3BIBAIOT BECh KypC IIKOJIBHON MaTeMaTUKU
U TpejiaraloT HamOojee YHUBEPCAIbHBIM S3bIK, OOBEIUHSIONIUN BCE DPa3/ieiibl
MaTeMaTUKM M €€ MPWIOKEHUN, OHHM CBSI3bIBAIOT pa3HbIE MaTEMaTUYECKHE
JUCUUIUIMHBL W WX TMPUWIOXKEHUS B eauHoe 1enoe. [losTomy BakHO [AaTh
BO3MOXKHOCTh OOy4aroIlleMycs [OHUMATh TEOPETUKO-MHOKECTBEHHBIN S3bIK
COBPEMEHHOM MaTeMaTUKH W HCIOJb30BaTh €ro AJi BbIPAKEHUS CBOMX MBICIIEH.
JlpyrumM BaXXHBIM TIPU3HAKOM MAaTEMaTHKH KaK HayKd CJeAyeT IpU3HATh
CBOMCTBEHHYIO €W CTpOrocTb OOOCHOBAaHMW U CIIEJOBAHUE OMPEIACIEHHBIM
npaBuiaM  MOCTPOCHMSI  JIOKAa3aTeNbCTB.  3HAKOMCTBO  C  3JE€MEHTaMHU
MaTEMaTUYeCKOM JIOTUKH CHOCOOCTBYET PAa3BUTHUIO JIOTMYECKOTO MBIILICHUS
00y4aromuxcsi, TO3BOJISIET UM CTPOUTH CBOM PACCYXACHHUS Ha OCHOBE JIOTUYECKHX
npaBui, POPMUPYET HABBIKH KPUTHIECCKOTO MBIIIICHHUS.

B yue6HOM Kkypce «Anrebpa W Hayala MaTeMAaTUYECKOTO aHAIN3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MaTHUYE€CKOTO MOJIETUPOBAHMS, KOTOPHIE IMPU3BAHbI
crocoO0CTBOBAaTh (HOPMHUPOBAHUIO HABBIKOB IOCTPOCHHUS MOJENEH peabHBIX
CUTyallud, MCCIEJOBAaHUS ATUX MOJENEHW C TMOMOINBIO ammapara aireopbl u
MaTEMaTU4YECKOro0 aHalin3a, HWHTEpIPETAlMd NOJYYEHHBIX pe3yJbTaToB. Takue
3a/1aHMsl BIUIETEHbI B KXK/IbIH U3 Pa3/IeNIOB IPOrPaMMBbl, TOCKOJIbKY BECh MaTEepHal
y4eOHOTo Kypca HIMPOKO HMCIOJIb3YeTCs JJId peuleHus MpUKIaAHbIX 3anad. [lpu
pEUIEHUN  pealbHbIX  MPAKTUYECKUX  3aJad  oOydyaroluecs  pa3BUBAIOT
HAOJI0JaTEIbHOCTh, yYMEHHE HaXOAWTh 3aKOHOMEPHOCTH, abCTparupoBaThCs,
WCIIOJIb30BaTh  AHAJIOTHI0, 0000maTh W  KOHKPETH3UPOBATh  MPOOJEMy.
HesTenbHOCTh MO (OPMUPOBAHMIO HABBIKOB pEIICHHS NPUKIAJHBIX 3ajad
OpraHU3yeTCs B MpOIlecce U3yUYeHUs BCEX TeM y4eOHOro Kypca «Anredpa u Hayana
MaTEMaTUYECKOTIO aHAIU3a».

Ha wusyuenme yueOHOro Kypca «Anredbpa M Hayala MaTeMaTUYECKOTO
aHanu3a» oTBoauTcsa 272 vaca: B 10 knmacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COJEPKXAHUE OBYUEHUA
10 KITIACC

Yucnaa v BBIYUCICHUSA

Paunonansubie uncna. OOBIKHOBEHHBIE W JIECATUYHBIE APOOH, MPOIEHTHI,
OeckoHeuHble Mnepuoanueckue apodu. [lpumenenue npoOeld W TPOLIEHTOB st
peLIeHUs NPUKIAIHBIX 3a0a4 U3 Pa3JIMYHbIX OTpaciell 3HAHUW U PEaJbHON KU3HMU.

JevictButenpHble uuciia. PanuMoHanbHBIE W MPPAUMOHAIBHBIE YHUCIIA.
Apudmernueckue  omepari ¢ JCUCTBUTENBHBIMH  4YHcCIaMu.  Moyib
JNEUCTBUTEILHOTO YUCHA U ero cBoMcTBa. [Ipubmmk€HHbIE BHIYMCIICHMS, TPAaBUIIa
OKpYTJICHHUS], IPUKUJIKA U OLICHKA PE3YyJIbTaTa BEIYUCICHUI.

Crenenb ¢ uenbiM nokazateneM. bunom Herlotona. Hcnosib3oBaHue
MOAXO/ISIIIEH (POPMBI 3aMKCH ACHUCTBUTEIBHBIX YMCEN JJIS PEIICHUS MTPAKTUYECKUX
3a/1a4 U NPECTABICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HATYPaJIbHON CTENEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJbHBIM IIOKa3aTeleM M €€ CBOWCTBA, CTENEHb C
JICUCTBUTEIIBHBIM IIOKA3aTEIIEM.

Jlorapudm uymcma. CpoiictBa norapupma. JlecsSTuuHble W HaATypalbHbIE
Jorapu(MsbI.

CuHyC, KOCHHYC, TaHI€HC, KOTAaHT'€HC YHCJIIOBOIO aprymMeHTa. ApPKCHUHYC,
aPKKOCHHYC M ApKTAHI€HC YUCIIOBOTO apryMEHTA.

YpaBHeHMS U HEpaBeHCTBA

ToxaecTBa W TOXAECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCUIIBHBIE YpaBHEHUSI M ypaBHEHHs-CIeACTBUA. HepaBeHCTBO,
pelIEeHNE HEPABEHCTBA.

OCHOBHBIE METOIbI PEIICHHUSI MEJIBIX U APOOHO-PAIIMOHAILHBIX YPaBHEHUN U
HEPAaBEHCTB. MHOrOwWIeHbl OT OJHOW IIEPEMEHHOW. JleneHue MHOrowieHa Ha
MHOIO4JIeH ¢ ocrtatkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
ko3ppunmnentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCTOBBIX BBIPAKEHUM, COAEPKAIIMX CTENIEHU U KOPHH.

HppanmonansHbie YPAaBHEHHS. OcHOBHBIE METO/BI pelIeHus
VPpalHOHAIBHBIX YPABHCHUMU.

[loka3arenbHble ypaBHEHHs. OCHOBHBIE METOJIbl PEIICHUS IMOKA3aTEIbHBIX

YPaBHCHUU.

[IpeoOpa3zoBanue BbIpaKeHH, COAEPKAIIUX JIOTapU(DMBI.

Jlorapudmuueckue YPaBHEHHS. OcHoBHbIE METO/IbI peLIeHUs
JorapuMHUIECKUX ypaBHEHUH.

OcHOBHbIE TPUTOHOMETPUUYECKHUE bopMyIIbI. [IpeoOpazoBanue

TPUTOHOMETPUUECKUX BbIpaKEHUI. Perienrie TpuroHoMeTpuieckux ypaBHEHUH.



Pemienne cucreM NHMHEHHBIX ypaBHEHMM. Matpuma CHCTEMBI JIMHEWHBIX
ypaBHeHMIl. OnpenenuTenb MaTpuilbl 2X2, €ro TreoMETPUYECKUN CMBICI H
CBOMCTBA, BBIUMCIEHUE €r0 3HAYCHMs, IPUMEHEHUE OIPEACIIUTENS s PEeIIEHUs
CHUCTEMBl JIMHEMHBIX YypaBHEHUH. PelieHne NpUKIAIHBIX 3aJa4 C NOMOIIBIO
CHCTEMBl JIMHEMHBIX ypaBHeHUW. lcciienoBaHue IIOCTPOCHHOW MOJEIU C
IIOMOUIBIO MATPHUI] U ONIPEIEIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJEJEH PEAIbHOM CHUTyalMHd C IOMOIIBIO
YPaBHEHU U HEpaBEeHCTB. lIpuMeHeHHEe ypaBHEHHMH M HEPABEHCTB K PELIECHUIO
MaTEeMaTUYeCKUX 3a7a4 M 3a7ad M3 pa3lIMyHbIX 00JacTel HayKd M peanbHOU
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuusa, crnocoOsl 3afanus GyHKIUH. B3anmHO oO0paTHBIE (QyHKUIHU.
Komnosunus ¢yaknuit. 'padux  dyHkmu. DinemeHTapHbIE MNpeoOpa3oBaHUs
rpaduKoB GyHKIIUH.

OObnacTh ompeneiaeHus U MHOXECTBO 3HaueHUil pynkuuu. Hymm yskumm.
[TpoMexyTku 3HaKOMOCTOSHCTBA. YETHBIE 1 HEeuU€THBIE (yHKIUH. [leproanueckue
byaknun. TIpoMexyTkn MOHOTOHHOCTH (YHKIIMA. MakCUMyMbl U MHHUMYMBI
¢dbynkuuu. Hanbosbiiee 1 HauMeHblee 3HayeHus: QyHKIMHU Ha IPOMEXYTKE.

Jluneiinas, kBaJpaTuyHas W ApOOHO-TMHEWHAas (QYHKIUU. DJIEMEHTapHOE
UCCJIEIOBaHUE U TOCTPOCHUE UX TPAPHUKOB.

CrenenHast pyHKLHMS C HATypaJdbHBIM M IEJBIM MOoKa3zareneMm. E€ cBoiicTBa u
rpaduk. CpoiicTBa M rpaduK KOpHS N-OM CTENMEeHU Kak (PYHKIUM OOpaTHOMU
CTEIEHU C HATypaJIbHBIM IOKA3aTEJIEM.

[TokazatenbHass u Jjorapupmuyeckas (yHKUHUHA, UX CBOWCTBA M TpaduKy.
Hcnonp3oBanue rpadukoB GyHKIUHN A peICHUS] YpaBHEHUIA.

TpuronomeTpruyeckass OKpPYKHOCTb, OIPEACICHHE TPUTOHOMETPUYECKHUX
(GyHKUMNA YUCIOBOTO apryMEHTA.

QOYHKINOHAIBHBIE 3aBUCHUMOCTH B PEANBHBIX MPOLECCAX U SBICHUSAX.
['paduku peaibHBIX 3aBUCUMOCTEHA.

Hauana MaTeMaTH4ecKOro aHajaimn3a

[TocienoBaTenbHOCTH, CHOCOOBI 3amaHMs IIOCJIEAOBATENLHOCTENH. MeTon
MaTeMaTH4eCKON WHIYKLHH. MoOHOTOHHBIE u OTPaHUYCHHbIC
MOCJEA0BATENBLHOCTU. VICTOpUS BO3ZHMKHOBEHUS MATEMaTUYECKOTO aHalIu3a Kak
aHanM3a OECKOHEYHO MaJbIX.

ApudmeTrnueckast 1 reOMeTpHUecKasi mporpeccuu. beckoHeuHo yObIBaromiast
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOUIEH reOMETpHUYECKOn
nporpeccuu. JIMHENHbIN U SKCIIOHEHIMAIIBHBIN pocT. Hncno e. Dopmyiia CII0KHBIX
npoueHTOB. Mcrnosib30BaHWE TMPOTPEecCHH I PEIICHUS pealibHbIX 3aaad
IPUKJIAAHOTO XapakTepa.



HemnpepriBHble (GyHKIHH W WX CBOWCTBA. TOYKM pa3pbiBa. ACHUMIITOTHI
rpajuxoB ¢ynkiuil. CBoiicTBa (QPyHKIMI HENpPEpHIBHBIX HAa OTpe3ke. Meron
WHTEPBAJIOB [UI PELICHUs HEPABEHCTB. [IprMeHeHHne CBOWCTB HENPEPBIBHBIX
(GYHKIMI 1715 peieHus 3a4a4.

ITepBas u BrOpas npousBoaHble GyHKIUU. OnpeneneHne, reOMeTpUUECKUi U
buznyecKuil CMBIC IPOU3BOAHOMN. YpaBHEHUE KacaTeIbHOU K rpaduKy QyHKINH.

[TpousBogubie  anmemeHTapHbix  ¢yHkiuil.  [IpousBomHas  CcyMMBl,
IPOU3BENIEHUS, YACTHOTO U KOMITO3ULIUU (PYHKIIUM.

MHokecTBa M JIOTHKA

MHoxecTBO, onepanMy HaJ MHOXECTBAaMM M MX CBOMCTBA. JlmarpaMMsbl
Olinepa—Benna. [IpumeHeHHWE TEOPETHKO-MHOKECTBEHHOIO —amnmapara s
ONMCAaHMs PEANBHBIX NPOLECCOB W SABJICHWUM, NPU PEIICHWHM 3a7a4 W3 JAPYIUX
y4€OHBIX MPEAMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHYECKOIOo OOBEKTa, CIEICTBHE,
JI0Ka3aTeIbCTBO, PABHOCUIIBHBIE YPAaBHEHMUS.

11 KIIACC

Yucnaa v BIYUCICHUSA

Harypanbhbie u nensle yucna. [IpumeHeHne npu3HaKoB NEIUMOCTH LIEJBIX
yuces, HauOoybiuik oOmui nenutens (manee — HOJl) u HamMeHblee oOiiee
kpatHoe (nanee — HOK), octaTkoB 1o moay:to, anropurma EBkiuaa s pemeHus
3a7a4 B LEJIBIX YUCIIAX.

Kommnekcuple uuncnma. AnreOpandeckas W TPUTOHOMETpUYEecKas (HOpPMBI
3aMUCU KOMIUIEKCHOTO 4YHcia. ApudMeTHyecKkue orepaluudd ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau n-oii creneHrn u3 KOMIUIEKCHOTO uuciaa. [Ipumenenue
KOMITJIEKCHBIX YMCEIT IS PENICHHs] PU3NUECKUX U TEOMETPUIECKUX 3a71a4.

YpaBHeHMS U HEPaBeHCTBA

CucrteMa ¥ COBOKYNNHOCTb YPaBHEHHW M HEPABEHCTB. PaBHOCHUIIbHBIE
CHUCTEMBI U CHCTEMBI-CIIEICTBUS. PAaBHOCUIIbHBIE HEPABEHCTBA.

OT1O0p  KOpHEH  TPUTOHOMETPUYECKUX  YPaBHEHHM C  MOMOIIBIO
TPUTOHOMETPUYECKON OKPY>KHOCTH. PelieHre TpuroHoMeTpUIECKUX HEPABEHCTB.

OCHOBHBIE METOJbl pEIICHUS TMOKa3aTelIbHbIX U  JIOrapUPMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALUOHATBHBIX HEPABEHCTB.

OCHOBHbIE METOJbl PEIICHUS CHUCTEM M COBOKYIMHOCTEH palMOHAJIbHBIX,
UPPAIMOHATBHBIX, TTOKA3aTEIBHBIX U JOTAPU(PMUIECKUX YPABHCHHM.

VYpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C TapaMETPaMHU.



[Ipumenenne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYeCKUX 3aJad U 3a/Jad U3 Pa3IUYHbIX OO0JacTel HayKu M peajbHOU
YKU3HH, NHTEPIPETALMS OJYyYEHHBIX PE3YyIbTaTOB.

DyHKUMH U TPaPuKHU

['paduk kommozunum GyHkIUHA. ['eomerpuueckue oOpas3bl ypaBHEHUU U
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKINH, UX CBOWCTBA U TPapUKU.

['padrueckne meronbl pelieHHs ypaBHEHMM W HepaBeHCTB. ['paduueckue
METObI PELICHHUS 3a/1a4 C TapaMETPaMH.

Hcnonb3zoBanue rpapukoB (QYHKIUN JUIsI UCCIENOBAaHUSA MPOIECCOB U
3aBHCHMOCTEH, KOTOpPBhIE€ BO3HUKAIOT MPH PEIICHUU 3aJad W3 APYTUX Y4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hauaja MaTeMaTH4ecKOro aHajimn3a

[IpumeHeHre Mpou3BOAHON K MCCIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTh U
KCTpeMyMbl.  Haxokaenue  HamOOJbIIEr0O W HAUMEHBIIETO  3HAYCHUM
HENpPephIBHON (YHKIIMH Ha OTPE3KeE.

[IpumeHeHrne NpPOM3BOMHOM JUISl HAXOXKICHHS HAWIy4dllero peleHus B
NPUKIAIHBIX 3a/Jadax, [JIsl ONpPEAETCHUS CKOPOCTH M YCKOPEHHUs Mpolecca,
3aaHHOTO (DOPMYIION MK TpadUKOM.

[TepBooOpasHasi, OCHOBHOE CBOWCTBO TiepBOOOpasHbIX. IlepBooOpasHbie
aneMeHTapHbIX GyHKuui. [IpaBuna HaxoxaeHUS TEPBOOOPA3HBIX.

HNnTerpain. I'eomeTprueckui CMBICJI VHTErpaa. Breruucinenue
onpenenéHHoro uuTerpana o gopmyne Herorona-Jleitonuna.

[IpumeHeHue wHTErpana Al HAXOXKIEHUsS IUIOWIAZEH MIOCKUX (GuUryp u
00BEMOB reOMETPUIECKHX TEJL.

[Tpumepsr pemennii guddepeHINaNbHBIX ypaBHEHUH. Marematudyeckoe
MOJICIMPOBAHUE pEATbHBIX IMPOILECCOB C TOMOIIBID  AuddepeHnaIbHbIX
YPaBHCHUU.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHI

JIMYHOCTHBIE PE3YJbBTATBI

1) rpamaaHCKOr0o BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTH TPAXKTAHCKOHN MO3UIMH 00YYaIOIerocsi Kak aKkTUBHOTO U
OTBETCTBEHHOTO  WJi€HAa  pPOCCHIICKOro  OOIIecTBa,  MpeACTaBICHHE O
MaTEMaTUYECKUX OCHOBAX (YHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SBIICHUM,
NpoIeAYyp TPaKIAHCKOro oOIIecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMeHHue
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMU HWHCTUTYTaMHU B COOTBETCTBHUM C HX
GYHKIUSIMY ¥ Ha3HAYCHHUEM;

2) NIaTPUHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUMCKON TPa)KIAHCKOM MIAEHTHUYHOCTH, YBAXKEHUS K
MPOIIOMY M HACTOSIIEMY POCCUHCKOW MATEMATHUKH, HEHHOCTHOE OTHOIIEHHUE K
JOCTUKEHUAM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MaTEMaTUYECKOU IIKOJIBI,
WCIIOJIb30BAaHUE ATUX JIOCTIDKCHHH B APYIMX HayKax, TEXHOJOTHUAX, cdepax
DKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HaHHUE AYXOBHBIX LIEHHOCTEH POCCUUCKOTO Hapoja, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEIEHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KEHUNM HAyKHM M JEATENIBHOCTbIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUUBOTO OyAYyIIEro;

4) 3¢cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAsh 3CTETUKY MaTEeMaTHUYE€CKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKICHHUH, BOCTIPUUMYNBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3u4ecKOro BOCIMTAHMS:

c(hOPMUPOBAHHOCTh YMEHUS TMPUMEHATh MaTeMaTH4YeCKHUE 3HaHUS B
UHTEpecax 3/10pOBOTo U 6€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 37I0POBBIO (370pOBOE THUTAHUE, COAIIAHCHUPOBAHHBIN PEKUM 3aHSATUH W
OTZIbIXa, peryisipHas (pu3nyeckas aKTUBHOCTH), (PU3MUECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOI0 BOCTIMTAHMS:

TOTOBHOCTh K TpPYZAY, OCO3HaHHE IIEHHOCTH TPYAOTIIO0Ms, HHTEpec K
paznuyHbiM  chepaMm  TIPOPECCHOHAIBHON  JESITENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSAMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymeid mnpodeccur U pealn30BbIBATH COOCTBEHHBIE KU3HEHHbIC IJIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTHYEeCKOMY  OOpa3OBaHHUIO U
caM0o0Opa30BaHUIO HA TMPOTHKECHUM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
YYaCTHIO B PEIIEHUH MPAKTUYECKUX 3a/1a4 MATEMATUYECKON HAIPABIECHHOCTH;

7) 3KOJOrH4eCKOro BOCIIMTAHUA:

c(hOPMUPOBAHHOCTh  DKOJIOTUYECKOW  KYJIbTYphl, TOHHUMAaHHUE BJIUSHUS
COLHAIBHO-D)KOHOMUYECKUX TPOLIECCOB HA COCTOSIHUE MPUPOJHOU U COLMAIIBHOU
Cpenbl, 0OCO3HAHUE TII00ATBHOTO XapaKTepa IKOJIOTHIECKUX TTPOOIeM, OpUCHTAIUS
Ha TIPUMCHEHHE MaTEeMAaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JiacTu
OKpYXaIOUIEH Cpeapl, IUIAHUPOBAHUE TMOCTYNKOB M OLEHKH HX BO3MOMXHBIX
MOCJIEACTBUUN IJISI OKPYKAIOIIENU CPEBI;

8) neHHOCTH HAYYHOI'O NTO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKW U OOIIECTBEHHOM  MPAKTUKH, ITOHUMAaHHE
MaTeMaTHYECKOW HayKH Kak cdepbl 4YenoBEeUeCKOW IesATEeNbHOCTH, 3TarnoB €€
pa3sBUTUS W 3HAYMMOCTH [UJI1 PA3BUTHS UMBWINA3ALMM, OBJIAJICHUE SI3BIKOM
MAaTEMATUKH W MAaTeMaTUYE€CKOW KYJIbTYpOM KAK CPEACTBOM IIO3HAHUS MUDPA,
TOTOBHOCTh OCYIIECTBIIATh NPOEKTHYK) W HCCIECIOBATEIBCKYI0 JESITEIbHOCTh
WMHJIMBUIYaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTeJbHbIC YHUBEPCAJIbHbIC Y4eOHbIE 1efiCTBUSA

ba3oBble jjornyeckue aeicTBus:

BBISIBIISAITh M XapaKTEPHU30BaTh CYIIECTBEHHBbIE MPU3HAKM MAaTE€MaTHYECKHX
OOBEKTOB, IMOHATUH, OTHOLIEHUH MEXAy MNOHATUAMH, (OpPMYJIUPOBATH
OIpe/eNieHUs MOHATUH, YCTAHABIMBATD CYLIECTBEHHBIN MPU3HAK KiIaccU(UKALVH,
OCHOBaHUs AJi1 0000IIEHUS ¥ CPAaBHEHUS, KPUTEPHH IPOBOIUMOTO aHAJIH3a;

BOCIpUHUMATh,  (GOPMYyIUpPOBaTh U  NPeoOpa3oBBIBATH  CYXKJICHUS:
YTBEPAUTEIbHBIE U OTPULATENbHBIE, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISBIIATh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IIPOTUBOPEYUS
B (paxkTax, JaHHBIX, HAOIIOAECHUAX W YTBEPKACHUAX, IpeuiaraTb KpUTEpUu JUis
BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUMH;

JeNaTh BBIBOABI C MCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
VWHIYKTUBHBIX YMO3aKJIFOYECHUM, YMO3AKIFOUEHUI 110 aHAJIOTUH;

IIPOBOJIUTBH CAMOCTOSITENBHO J0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUN
(mpsiMbIE€ M OT MPOTUBHOI'0), BEICTPAaUBATh apryMEHTALINIO, IPUBOANUTE IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BBIBOBI;

BbIOUpaTh cmoco0 pemieHusi ydeOHOW 3amayd  (CpaBHUBATh HECKOJIBKO
BapUAHTOB  pELIEHMs, BbIOMpaTh Haumbojee MOAXOMALMH ¢ y4éToM
CaMOCTOSITEJIbHO BbIJICJICHHBIX KPUTEPUEB).



ba3oBble ucciieqoBaTeIbCKUE AeiCTBUA:

UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHMUS,
dbopMynupoBaTh ~ BOMpOCH,  (PUKCHpyIOIIME  OPOTHBOpeuHe,  Mmpoliemy,
yCTaHaBIIMBAaTh MCKOMOE W JaHHOE, (pOpMHUpPOBATH TUIIOTE3y, apTyMEHTHUPOBATH
CBOIO TIO3HIINIO, MHEHUE;

IPOBOAUTH CAMOCTOSATEIBHO CIUIAHUPOBAHHBIA HKCIIEPUMEHT, UCCIIEIOBaHHE
[0 YCTAaHOBJICHUIO OCOOCHHOCTEI MaTeMaTHUECKOro 00bEKTa, SIBJICHUS, MpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy OOBEKTaMH, SBICHUSMH, TIPOIIECCAMU;

CaMOCTOSITENIEHO (POPMYyTUpPOBaTH OOOOIIEHUS W BBIBOJBI MO pe3yibTaTaM
NpOBEAEHHOTO  HAONIOACHMS, WCCICAOBaHUS, OICHWBATh  JIOCTOBEPHOCTH
MOJIYYeHHBIX PE3yJIbTaTOB, BEIBOJOB M 0000IICHU;

IPOrHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKXkKe BbBIABUTATH
MPE/IOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIIOBHUSX.

Pa6ora ¢ unpopmanmeii:

BBISBJIATH Je(UIUTH MHPOPMAIIUHU, JAHHBIX, HEOOXOIUMBIX NJIsl OTBETa Ha
BOMPOC U ISl pEIICHU 3a/1a4H;

BbIOMpaTh UH(POPMAILIMIO U3 UCTOYHUKOB Pa3jIMUYHbIX THUIOB, aHAIU3HPOBATH,
CHUCTEeMAaTH3UPOBATh W HWHTEPIPETHUPOBATH WH(POPMAILIMIO PA3TUYHBIX BHUAOB U
¢dbopM TpeCTaBICHNUS;

CTPYKTYypUpOBaTh HMH(OpPMAIMIO, MPEACTABIATh €€ B PA3NUUYHBIX (OpMax,
WLTIOCTPUPOBATH TpaduvecKH;

OIICHUBATH HaIEKHOCTD uHbOpMaIUU o CaMOCTOSITEIIEHO
c(hOpMYyJIMPOBAHHBIM KPUTECPHUSIM.

KoMMyHUKAaTHBHBbIE YHUBEpPCAJIbHbIE Y4eOHbIE JeiCTBUS

OoOmenne:

BOCIIPUHUMATh U (DOPMYJIUPOBATH CYKIACHUS B COOTBETCTBUU C YCIOBUSIMHU U
HEeasIMU  OOIIEHUsI, SICHO, TOYHO, TPAMOTHO BBIpaKaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX M TMHUCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOJAYy PEIICHUs 3a7auH,
KOMMEHTHUPOBATH MMOJTYYEHHBIN pe3ybTarT;

B X0Ji€ OOCYXXJICHHUS 3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBI,
npoOJieMbl, pelraeMoil 3ajayd, BBICKA3bIBATh WJEH, HAalleJIEHHbIE Ha ITOMCK
pEelIeHUs, COIMOCTaBJISITh CBOU CYXIEHUSA C CYXKICHHUSIMU IPYTUX YYaCTHUKOB
nuarnora, oOHapyKMBaTh Pa3jU4Me M CXOJCTBO IMO3UIIMA, B KOPPEKTHOU (hopme
bopMyIUpOBaTh Pa3HOIIIACHS, CBOM BO3PAKECHUS;

MPEACTABIIATh PE3YIbTAThl PEIICHUs 3aJa4M, IKCIIEPUMEHTA, UCCIICI0BAHUS,
MPOEKTa, CaMOCTOSITEJILHO BBIOMpATh (opMaT BBICTYIUICHUS € Y4E€TOM 3ajaad
MIPE3EHTAUN U 0COOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHMBepcaJbHbIe Y4eOHbIe e CTBUSA



Camoopranusanus:

COCTaBIIAITh IJIAH, aJlTOPUTM PELICHUS 33Ja4H, BHIOMPATh CIIOCO0 PELIeHUs C
y4€TOM HMMEIOIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW HH(OpMALIUU.

CaMOKOHTPOJIb, SMOIIMOHAIbHBIN HHTEJIEKT:

BJIaJ€Th  HABBIKAMU  [IO3HABATEIbHONW  peQIeKCMH Kak  OCO3HAHMS
COBEpIIaeMbIX JEUCTBUN M MBICIUTENbHBIX MPOIECCOB, X PE3yIbTATOB, BIAIETh
crnoco0aMy CaMOTPOBEPKH, CAMOKOHTPOJIS Tpoliecca W pe3yJbTaTa pelleHus
MaTeMaTUYECKOM 3aJ1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPH PELIEHUHU 3a/1auHu,
BHOCHTb KOPPEKTHBBI B JI€ATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HalICHHBIX OINOOK, BBISIBICHHBIX TPYIHOCTEIH;

OIICHMBATh COOTBETCTBUE PE3yJIbTAaTa LIETU U YCIOBUSAM, OOBSICHATH TPUUUHbI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YJIbTATOB JIESITEIbHOCTH, HAXOJUTh OIINOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHasi 1eATEJIbHOCTD:

NOHMMATh U HCIOJNb30BAaTh MPEUMYIIECTBA KOMAaHIHOW M MHIMBUIYaTbHOM
paboTbl TpU peuieHUuH Y4YeOHBIX 3aJay, MPUHUMATHh 1€Jb COBMECTHOMU
NEeATEIbHOCTH, IJIAHUPOBATh OPraHU3alMI0 COBMECTHOW pabOThl, pacnpeaciiiarh
BUIbl paboT, OOTOBapHUBAaTHCS, OOCYXKIaThb NPOLECC U Pe3ylbTaT padoThI,
0000111aTh MHEHUS HECKOIBKHX JTIOAEH;

y4acCTBOBaTh B TPYMIOBBIX (hopmax paboThl (0OCyKAeHUs, OOMEH MHEHUH,
«MO3TOBbIE€ IITYPMbl» M HWHBIE), BBINOJHATH CBOK 4YacTh palbOThl U
KOOPJIMHUPOBATh CBOM JEHUCTBUA C JPYTMMU YIEHAMH KOMAaH]IbI, OIIEHUBATH
KayeCTBO CBOETO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPUSAM, CHOPMYIHPOBAHHBIM
y4aCTHUKaMHU B3aHMOJICHCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 10 kJjacce 0OYy4YarOIIMICA TOJYYUT CIICAYIOIINE
IpEeAMETHbIE PE3yJIbTaThl MO OTAENbHBIM T€MaM paboued mporpamMmbl y4eOHOTO
Kypca «Anrebpa u Hayajla MaTeMaTUYeCKOTO aHaATTN3ay:

Yuciaa v BBIYUCICHUSA:

CBOOOJTHO OIEpUPOBaTh MOHATUSMU: PALMOHAIBHOE YHKCIO0, OECKOHEYHas
nepuoanyeckasl JIpoOb, TPOLEHTHI, HPPAIMOHAIILHOE YHCIO, MHOXECTBa
PaLMOHAJIBHBIX U AEHCTBUTENBHBIX YUCEI, MOAYJIb JEUCTBUTEIBHOIO YNCIIA;

OPUMEHATh JpoOM ¥ TPOIEHTH I PEIICHHS MNPUKIAIHBIX 3a7ad W3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEabHOU KU3HH;

NPUMEHSTH NPUOIKEHHBIE BBIUUCICHUS, IPABUIIA OKPYTIIEHUS, IPUKUAKY U
OLIEHKY PE€3YJIbTaTa BHIYHCICHU;



CBOOOZHO OMEpUPOBATh TMOHATHEM: CTENEHb C LENbIM I[OKa3aTeseM,
UCIIOJIb30BATh MOAXOAAILYI0 (POPMY 3aMUCH IEHCTBUTENBHBIX YHCEN AJISl PEIICHUs
IIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX;

CBOOOJHO ONEpPUPOBATh MOHATHEM: APUPMETHUUECKUNA KOPEHb HATYpPaJbHOU
CTEIICHU;

CBOOOHO ONEPUPOBATH MOHATHUEM: CTETICHb C PAlIMOHATIBHBIM MOKA3aTEeNIEM;

CBOOOMHO OINEpPUPOBaTh TMOHATUSAMU: JoOrapudmM dYHCla, IECATUUYHBIE H
HaTypaJIbHbIE JIOTapUPMBL;

CBOOOZHO ONEPUPOBATh MOHSITUSAMM: CHUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC
YKCJIOBOTO apTyMEHTA;

ONEPUPOBATh NOHATUAMM: APKCHHYC, aPKKOCUHYC M apKTaHI'€HC YHCIIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOZHO ONEpPUPOBATH MOHATHAMU: TOXKAECTBO, YPAaBHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIICICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATHh pa3IMYHbIE METOJbl PEIICHUs pPalMOHANBHBIX U JApPOOHO-
pallOHAJIBHBIX YPaBHEHUM, IPUMEHSATH METOJ HWHTEPBAIOB JUISl PELICHUS
HEPABEHCTB;

CBOOOZHO OINEPUPOBATh MOHATUSMHU: MHOTOYJIEH OT OJHOW NEPEMEHHOM,
MHOTOUJIEH C IeIbIMH KO3 (uUIMEeHTaMH, KOPHM MHOTOYJIEHa, HIPUMEHATH
JI€JIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a/1a4;

CBOOOZHO ONEpUpOBaTh MOHATUAMM: CHUCTEMA JIMHEWHBIX YpaBHEHWI,
MaTpuLa, ONPENEIUTENh MATpULbl 2 X 2 W €ro IeOMETPUYECKUA CMBICII,
UCITIOJI30BaTh CBOICTBA ONpENEnauTeNss 2 X 2 JUisl BBIYMCIEHUS €ro 3HAYCHUS,
IIPUMEHSTh ONPEACIIUTENN Ul PELICHHUs CUCTEMbl JIMHEWHBIX YpPAaBHEHMWU,
MOJIEJINPOBATh PEABHBIE CUTYAallUH C IOMOIIBIO CUCTEMBI JIMHEWHBIX YPAaBHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOIUBI0 MAaTpUIl U OIpPEHECIMUTEIIEH,
WHTEPIIPETUPOBATH ITOJYYEHHBIN PE3yJIbTAT;

UCIIONIb30BAaTh CBOMCTBA JIEGHCTBUH C KOpPHSAMHU [JIsl MpeoOpa3oBaHUA
BBIPAKEHN;

BBINOJIHATH IPe0Opa30BaHUs YUCIOBBIX BBIPAXKEHUMN, COJIEPIKAILMX CTEIEHH C
palMOHAIBHBIM [TOKA3aTEIIEM;

UCIIOJIb30BaTh CBONCTBA aorapudmoB TUISL npeoOpa3oBaHus
Jorapu(pMHUUECKUX BBIPAKECHUN;

CBOOOZHO ONEpUPOBaTh NOHATHUAMM: HpPpALMOHAJIbHBIC, MOKA3aTEIbHbIE U
Jorapu(pMuUEcKre ypaBHEHUS, HAXOAUTh UX PELIECHUS C IOMOIIbIO PABHOCUIIBHBIX
NIEPEXOJ0B WM OCYILIECTBIISAS IPOBEPKY KOPHEH;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUYECKUEe (HOPMYIIbI sl TPeoOpa30oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKECHU;

CBOOOZHO OMEpPUPOBATH TMOHSATHEM: TPUTOHOMETPUUECKOE YpaBHEHHUE,
OPUMEHATh  HeoOXoaumble  (OpMyJIbl  JUJIsl  PELIEHHs OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPaBHEHUI];

MOJICJIMPOBATh pealibHble CHUTyalldd Ha S3bIKe anreOpbl, COCTAaBIATH
BBIPQXECHUS, YypaBHEHHUS, HEpPaBEHCTBA IO YCJOBHIO 3aJayd, MCCIEIOBAThH
IOCTPOEHHBIE MOJIEIIN C MCIIOJIb30BAHUEM allliapara ajareopsl.

DyHKUMM U TPaPuKu:

CBOOOJHO ONEPUPOBATH MOHATHAMU: (QYHKIUS, CIOCOOBI 3aaHus QyHKIUH,
B3aMMHO OOpaTHble (YHKIUH, KOMOO3UIMSA (PyHKUMNA, TpapuK QyHKIHH,
BBITIOJIHATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKoB PyHKINMH;

CBOOOZHO ONEpPUPOBATh NOHATUAMU: OOJIACTH OINPEAENICHUS U MHOMXECTBO
3HaYeHUN PYHKUMH, HYJIU QYHKIUH, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOZHO OMEpUPOBATh TMOHATUSMHU: UYETHBIE W HEYETHbIE (YHKIUH,
nepuoandeckre QyHKIUU, TPOMEXYTKA MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI U
MUHUMYMbl (DyHKUIMH, HaumOoJblllee M HaUMEHbIlee 3HaueHue (yHKIMU Ha
IPOMEXYTKE;

CBOOOZHO ONEpPUPOBATh NOHATUAMMU: CTEIIEHHAs (QYHKLUS C HATYpaJbHBIM U
LENbIM [OKa3zaTejaeM, rpapuK CTENeHHOW (YHKIMH C HATYpPaJbHBIM U LEJIbIM
nokasaresieM, rpa@uk KOpHsS N-0il CTeNeHM Kak (PYHKIHHM OOpaTHOM CTENEeHU ¢
HaTypaJIbHbIM I10Ka3aTeseM;

OIEepUpPOBaTh MNOHATUSAMM: JIMHEHHAs, KBagpaTh4yHas M JApOOHO-TUHEIHAs
(YHKIMH, BBIIOJHATH 3JIEMEHTAPHOE UCCIIE0BAHUE U IOCTPOEHUE UX TPAPUKOB;

CBOOOMHO OIEpPUpPOBATH MOHATHUSAMU: IOKa3aTelbHas M Jorapudmuueckas
(GYyHKIIMM, UX CBOMCTBA M TpaduKH, HCHOIb30BaTh MX TpaduKu A pelieHus
YPaBHECHUI;

CBOOOZHO ONEpUpPOBaTh MOHATUAMU: TPUTOHOMETPUYECKAST OKPYKHOCTb,
oTpesieNieHue TPUTOHOMETPUUECKUX (DYHKIIUH YHCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (GyHKOUN JUId  HCCIEAOBAaHUSA TMPOIECCOB U
3aBHCHMOCTEH MpU PEUICHUH 3a7a4 U3 IPYrHX Y4eOHBbIX MPEIMETOB M PeabHOU
KU3HU, BBIpAXXaTh (HOPMYIaMH 3aBUCUMOCTU MEX]y BEIMUYMHAMY;

Hauaja MmaTeMaTH4eCKOI0 aHAJIM3a:

CBOOOMHO OMEpUpOBaTh MOHATHSAMH: apUPMETHUECKass U TeOMETpHUYecKas
nporpeccusi, 06CKOHEUYHO yObIBaIOIIasi T€OMETpUYeCKasi MPOrpeccHsi, TMHEUHBIN U
HKCIOHEHLIUAJIBHBIA POCT, (POpMyJia CIOKHBIX HMPOLEHTOB, UMETh IPEJICTABICHHE
0 KOHCTaHTE;

UCIIOJIb30BaTh IPOIPECCUU MAJI PELICHUs PEalbHbIX 3aJad MPUKIATHOTO
Xapakrepa;



CBOOOHO OMEPUPOBATH MOHIATHSIMU: MOCJIEI0BATEIBHOCTD, CIIOCOOBI 3a1aHUSA
NOCJIEIOBATEIBHOCTE, MOHOTOHHBIE M OIPAaHUYEHHBIE IOCJIEIOBATEIBHOCTH,
NOHUMAaTh OCHOBBI 3apOXKIEHUS MATEMATHYECKOIO0 aHalu3a KaKk aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO OIEpUPOBaTh TMOHATUSMU: HENPEPbIBHbIE (YHKIHUH, TOYKU
pa3pbiBa rpaduka GpyHKINK, aCUMOTOTHI rpaduka QyHKINMY;

CBOOOZHO OMEpUPOBaTH MOHATHEM: (DYHKILHMS, HENpephIBHAs Ha OTPE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUN ISl pELICHUs 3a]1ay;

CBOOOJTHO OIEpUpOBaTh MOHATUSMHU: TepBas U BTOpasi IPOU3BOAHbBIE
byHKIMY, KacaTenbHas K rpaduky QyHKIUH;

BBIYMCIIATh [IPOU3BOAHBIE CYMMBbI, IPOU3BEAECHUS, YaCTHOIO M KOMIO3ULUU
IBYX (DYHKITMH, 3HATH TPOU3BOAHBIC DIIEMEHTAPHBIX (PYHKITUH;

UCIIOJIb30BaTh T€OMETPUYECKUN M (DU3UYECKUH CMBICI MPOU3BOJHON st
pelIeHus 3a1ay.

MHoxkecTBa M JIOTHKA:

CBOOOMHO  OMEpPUPOBATH TMOHATHUSMU: MHOXKECTBO, OMNEpALUUd  HaA
MHO>KECTBaMU;

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN amapar sl OMUCAaHUs PEAIbHBIX
IIPOLIECCOB U SBJICHUM, IPU PELICHUU 33]1a4 U3 APYTUX y4eOHbIX MPEIMETOB;

CBOOOZHO OINEpPUPOBaTh MOHATUSMU: OIpPEACIICHUE, TeOpeMa, ypaBHEHHE-
CJIEICTBHE, CBOMCTBO MaTEMATHYECKOT0 O0OBEKTA, JOKA3aTEIbCTBO, PABHOCUIIbHbBIE
YPAaBHEHHUS U HEPABEHCTBA.

K konmy oOyuenuss B 11 kJjacce oOyyarIIMICA TOJYYUT CICAYIOIINE
IpEeAMETHbIE PE3yJIbTaThl MO OTAENbHBIM T€MaM paboued mporpamMmbl y4eOHOTO
Kypca «Anrebpa 1 Hayana MaTeMaTHUYECKOTrO aHAJIA3ay:

Yucsia ¥ BIYMCJICHUSA:

CBOOOJTHO ONEPUPOBATh MOHATHSAMHU: HATypaJbHOE M LEJO€ YHCIIO,
MHOKECTBA HATypaJbHBbIX M LEJIBIX YUCEJ, MCIOJIb30BaTh MPU3HAKU JIEITUMOCTH
uensix ynucen, HOJl u HOK HaTypanbHBIX 4Mcell s pelieHus 3a/1a4, IPUMEHATh
anroput™m EBkinna;

CBOOOZHO OIEpHpPOBaTh TMOHSATHEM OCTaTKa IO MOJIYJIO, 3alUChIBATh
HaTypaJbHbIE YHCJIA B PA3TUYHBIX MO3UIIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJTHO OMNEPUPOBATH MOHATUSIMHU: KOMIUIEKCHOE YMCIIO W MHOXKECTBO
KOMIUIEKCHBIX YHUCEJN, MPEACTABIATh KOMIUIEKCHBIE YMCa B ajare0panyeckoil u
TPUTOHOMETPUUYECKON (hOpMe, BBIMIOIHATH apu(PMETUUECKUE OMEpPALUU C HUMU H
M300pakaTh Ha KOOPJIMHATHOM TJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOZHO OMEpUpOBaTh MOHATHUAMU: HppaAlMOHAJbHBIE, MOKa3aTeIbHbIE U
jgorapu(MuuecKre HEpPaBEHCTBA, HAXOAUThb WX PEIIEHUS C  IOMOIIbIO
PaBHOCHUJIBHBIX MEPEXO/IOB;

OCYLIECTBISATh OTOOpP KOpPHEH TMpU PpEIIeHHMH TPUTOHOMETPUUYECKOTO
YPaBHEHMUS;

CBOOOZHO OMEpPUPOBATH TMOHSATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHSATh  HEoOXoawmbie  (HOPMYNIbI 1T PEIICHHWs] OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJITHO OIEPUPOBATH MOHATUAMH: CUCTEMAa U COBOKYIHOCTh YpaBHEHUN U
HEPABEHCTB, PABHOCWIbHBIE CUCTEMBI U CUCTEMBI-CIEACTBHS, HAXOAUTh PELICHUS
CHCTEMBI U COBOKYITHOCTEW PAllMOHAIBHBIX, UPPALHOHAIBHBIX, ITIOKA3aTEIbHBIX U
JorapuMUYECKUX ypaBHECHUI 1 HEPABCHCTB;

perarb palMOHAIIbHBIE, UppALMOHAJIBHBIE, NIOKa3aTEeJbHBIE,
jJorapupMUYecKue U  TPUTOHOMETPUYECKHE YpaBHEHHMS M  HEpPABEHCTBA,
CoAepIKaIlKe MOYJIU U TapaMeTphI;

MPUMEHSTH TpaduuecKkre MEeTO bl U PEIICHHs] YPaBHEHUH 1 HEPABEHCTB, a
TaKKe 3a/1a4d ¢ NapaMeTpaMy;

MOJICJIMPOBATh peajbHblEe CUTyallMd Ha S3bIKE aJreOpbl, COCTaBJISATh
BBIPDQKECHUS, YPABHEHUS, HEPABEHCTBA M MX CHUCTEMBl IO YCIIOBHIO 3aJauyd,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENU C HCIOJb30BAHUEM afmapara anreOpsl,
VHTEPHPETUPOBATH MTOITYUYEHHBIN PE3YJIbTAT.

DyHKUMM U TPaPuKu:

CTPOUTh TpaduKy KOMIO3UIUU (YHKUMNA C TOMOIIBIO 3JIEMEHTApHOTO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU JABYX (DYHKIIMIA;

CTPOUTh TEOMETPUYECKHEe 00pa3bl YpaBHEHHMI M  HEPaBEHCTB Ha
KOOPJIMHATHOM IUIOCKOCTH;

CBOOOJTHO  OMEepUpOBaTh MOHATUSIMU: TpadUKUd  TPUTOHOMETPUUYECKHUX
byHKIM;

OpUMEHATh (GYHKIUUA IS MOJCIMPOBAHUS W HCCIEAOBAHUS peaJbHBIX
IIPOLIECCOB.

Hauana MaTeMaTH4ecKOro aHajmn3a:

UCITI0JIb30BaTh MPOU3BOJHYIO JIJISl UCCIIEIOBAHUS (PYHKIIUA HA MOHOTOHHOCTh
Y DKCTPEMYMBI;

HAXOJIUTh HAMOOJbINIEE U HAUMEHBIIIEE 3HAUCHHS (DYHKITMN HEMPEPHIBHOW Ha
OTpE3KE;

WCIIOJB30BaTh MNPOU3BOAHYIO JUISI HAXOXKACHUS HAWJIY4IIEero pPELICHUS B
NPUKIAIHBIX, B TOM YHUCJE COLUMAIBbHO-3KOHOMHMYECKHX, 3ajadax, M
OmpeNeseHus] CKOPOCTH M YCKOpEHHUsl IMpollecca, 3aJaHHOro (opmysol wiu
rpaduxom;



CBOOOZHO ONEpUpOBaTh TOHATUSAMHU: TMEepBOOOpa3Has, OMPEACIEHHBIH
UHTETpal, HAXOAWUTh NEePBOOOpa3HbIE 3IEMEHTAPHBIX (QPYHKUUA U BBIYUCIATH
uHTerpan no gopmyne Horotona-Jlel6uua;

HAXOJUTh IUIOUIA/IN TIOCKUX (GUTYp U 0OBEMBI TEll C TOMOUIBIO HHTETPAIa;

UMETh MpPEJICTaBIEHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUN Ha TNpUMepe
cocTaBiieHUs T PepeHnanbHbIX YPaBHEHUIA;

peliats MpHUKJIaJHbIE 3a7a4d, B TOM YHUCJIE COLHUATbHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeICTBAMUA MaTeMaTHUYECKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/iejioB U TeM (undposbie)
n/n NPOrpamMMslI Bcero Konrpoaenpie  Tpakriieckue o0pa3oBaTe/ibHbIE
padoThI padoTsI pecypenI
1 Oynkiuu v rpaduku. CreneHHast GyHKIUS ¢ 12 1
LEJIBIM MOKa3aTeIeM
) Apudmernuecknii KOpeHb N-0i CTETICHHU. 15 |
HppaunoHaibHble ypaBHEHUS
3 [TokazarenpHas pynkuwms. [TokazarenpHbIe 10 5
ypaBHEHUS
MHO0X€eCTBO I€HCTBUTEILHELIX YHUCE.
4 Muorowiensl. PanimonansHble ypaBHEHUS U 24 5
HepaBeHCTBa. CUCTEMBI TIMHEUHBIX
YpaBHEHUU
5 Jlorapudmudaeckas GyHKIIHS. 18 1
Jlorapudmuueckue ypaBHeHUS
6 TpuroHomeTpruuecKkue BbIpaKEeHUS U ” 1
YpaBHEHUs
ITocnenoBaTenbHOCTH U IPOIPECCUU 10 1
HenpepsiBabie pynkmuu. [IpousBognas 20 1
9 [ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 136 12 0




11 KITIACC

Kosaun4vecTBo 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/iejioB U TeM (undposbie)
n/n NPOrpaMMblI Bcero Kontpoaenpie  Ipakriieckue o0pa3oBaTejbHbIE
padoThI padoTsbI
pecypchbl
| HccnenoBanue GyHKIMIA ¢ TOMOIIBIO ” |
MIPOU3BOTHOM
2 [TepBooOpasHas 1 UHTETpal 12 1
3 I'paduku TpuroHOMETPUUECKUX (PYHKITUH. 14 1
TpuronoMmeTpuyeckrue HepaBeHCTBA
4 WppaumonanbHble, MoKa3aTelbHbIE U 24 1
Jorapu@MuuecKie HepaBeHCTBa
KommiekcHbie uncia 10 1
HarypanbHbie u 1ienbie yncina 10 1
CucreMbl paliiOHATBHBIX, UPPAMOHATBEHBIX
7 MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX 12 1
ypaBHEHUU
8 3ajauu ¢ mapameTpamu 16 1
9 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 16 )
3HaHUU
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0







HOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
Kosn4yecTBo 4acoB DJIeKTPOHHbIE
J:;-)H Tema ypoxka Beero Konrpoasnsie IIpakruueckue AaTta :g[?;[;zz:fenbﬂme
padoTsI padoThI u3yyeHusA pecypebr
1 [[MHOk€eCTBO, Onepaiiuy Hal 1 https://resh.edu.ru/
MHOKE€CTBAMH M MX CBOMCTBa
2 Jlmarpammsl Ditnepa-Benna 1 https://resh.edu.ru/
3 IIpuMeHeHne TeOPETUKO-MHOKECTBEHHOTO 1 https://resh.edu.ru/
anmapara JJsl pelieHus 3a1a4
PanmonansHeie ynciaa. OOBIKHOBEHHEBIE U https://resh.edu.ru/
4 JECATUYHBIC IPOOU, TTPOIICHTHI, 1
OCCKOHEYHBIC TIEPUOIUUECKHE TPOOH
Panmonansusie uncina. OOBIKHOBEHHEIE U https://resh.edu.ru/
5 JECATUYHBIC IPOOU, TTPOIICHTHI, 1
OCCKOHEYHBIC TIEPUOIUUECKHE TPOOH
6 [Tpumenenue apoOeil ¥ MPOLEHTOB ISt | https://resh.edu.ru/
pelieHus: TPUKIAIHBIX 3314
7 [Ipumenenue npoOeli 1 MPOLIEHTOB TS 1 https://resh.edu.ru/
perieHus MPUKIAIHBIX 33124
g HeicTBuTenbHble yncia. PanpmonanbHbie U 1 https://resh.edu.ru/
HppaIMOHAIbHBIC YHCIIA
9 Apudmernueckue onepanum ¢ 1 https://resh.edu.ru/
JEeWCTBUTEILHBIMHU YU CIAMH
10 Moy IefiCTBUTETLHOTO YHCIA U €T0 1 https://resh.edu.ru/




CBOMCTBA

11

[TpuOnmxEHHBIE BBIYUCIICHUS, IPaBHIIa
OKpYTJICHUS, TPUKHUIKA U OLICHKA
pe3yJibTaTta BEIYMCIEHUN

https://resh.edu

.ru/

12

Bxoanas quarnoctuyeckas pabora

https://resh.edu

.ru/

13

AHalu3 IMarHoCTUYECKOM

paboTel. OCHOBHBIC METO/IBI PEIICHUS
LENBIX U APOOHO-PAMOHATBHBIX
YpaBHEHU U HEPABEHCTB

https://resh.edu

.ru/

14

OCHOBHEBIE MCTOABI PCIICHUS LECJIbIX U
IpoOHO-pallMOHATBHBIX YPABHEHUH U
HEPABEHCTB

https://resh.edu

.ru/

15

MHOro4wieHsl OT OJHON NEPEMEHHOM.
JleneHre MHOTOYICHA HA MHOTOYJICH C
octaTtkoM. Teopema besy

https://resh.edu

.ru/

16

MHoro4sIeHBI ¢ TETBIMH KO3 QUITUCHTAMH.
Teopema Buera

https://resh.edu

.ru/

17

PemreHne cucrteM JTUHENHBIX YPAaBHEHUN

https://resh.edu

.ru/

18

Pemienue cucrem JIMHEWHBIX YpAaBHEHUM

https://resh.edu

.ru/

19

Martpuna cucTeMsbl JIMHEWHBIX YPaBHEHUM.
Onpenenurens MaTpUIbI 2X2, €T0
T€OMETPUYECKHM CMBICI U CBOMCTBA;
BBIYMCIICHHUE €T0 3HAYCHUS

https://resh.edu

.ru/

20

Onpenenurens MaTpUIbI 2X2, €T0
T€OMETPUYECKHUM CMBICI U CBOMCTBA;
BBIYHMCJICHHE €ro 3HAUCHHS

https://resh.edu

.ru/




21

IIpuMeHeHue onpenennuTens A peLeHus
CHUCTEMBI INHEHHBIX YPaBHEHUI

https://resh.edu

.ru/

22

Pemrenne npukitagHeIX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

https://resh.edu

.ru/

23

Pemenue npukiaaHbIX 3aa4 ¢ TOMOIIIbIO
CHUCTEMBI IMHEHHBIX YPaBHEHUI

https://resh.edu

.ru/

24

KonrponsHas padora: "PanmonanbHble
ypaBHEHMsI ¥ HepaBeHCTBA. CHUCTEMBI
JIMHEHNHBIX YpaBHEHUN"

https://resh.edu

.ru/

25

AHanu3 KOHTPOJIbHON paboThl. DyHKIHA,
crnocoObl 3aanus GyHKuuu. Bzaumuo
obpartHble pyHkunu. Komnosunus

byHKIMIA

https://resh.edu

.ru/

26

I'padux GpyHKInU. DIeMEeHTapHbIe
npeoOpa3oBaHus TpapuKoB (QyHKIHMH

https://resh.edu

.ru/

27

OO0nacTh ornpeneneHus © MHOKECTBO
3HaueHni GpyHkuu. Hynu Gyakmmm.
[TpomexyTKH 3HAaK MOCTOSTHCTBA

https://resh.edu

.ru/

28

UérHble 1 HeYETHBIE (PYHKITUH.
[Tepuoanueckue ¢pynkiuu. [IpomexyTku
MOHOTOHHOCTH (pYyHKIIUH

https://resh.edu

.ru/

29

MaxkcuMyMbl 1 MUHUMYMBI (DYHKITHH.
HaI/I6OJIBI_HeC 1 HAUMCHBIICC 3HAUYCHUC
(GyHKIMH Ha IPOMEKYTKE

https://resh.edu

.ru/

30

Jluneiinas, KBaJpaTU4Has U IPOOHO-
TUHEWHas QYHKIIUU

https://resh.edu

.ru/

31

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MMOCTPOEHUE IPAPUKOB ITUX (YHKITHA

https://resh.edu

.ru/




37 DneMeHTapHOe UCCIIEIOBAaHUE U https://resh.edu.ru/
MOCTPOSHUE TPAPUKOB ITUX (YHKITHA
CreneHs c 1eIbIM ITOKa3aTeneM. bunom https://resh.edu.ru/
33 Herorona
14 Kontponbnas padota: "CreneHnnas https://resh.edu.ru/
¢dbynkuwms. E€ cBoiictBa u rpaduk"
3 AHanu3 KOHTPOJIbHOU paboThl. CTeneHs ¢ https://resh.edu.ru/
> neneIM nokasareiieM. bunom Herotona
Crenennast GyHKIHUS C HATYpPaJTbHBIM H https://resh.edu.ru/
36 LIeNbIM TIoKa3aTesieM. E€ cBoiicTBa 1
rpadux
37 Apudmernueckuit j(OpeHb HaTypajibHOU https://resh.edu.ru/
CTEIIEHU U €ro CBOMCTBA
Apudmernueckuil KOpeHb HaTypaTbHON https://resh.edu.ru/
38 CTEIIEHU U €ro CBOMCTBA
39 [TpeoOpa3oBaHus YUCIOBBIX BBIPAKEHH, https://resh.edu.ru/
COJIEpIKAIMX CTENEHU U KOPHU
40 [IpeoOpazoBaHus YHCIOBBIX BHIPAKCHHH, https://resh.edu.ru/
coJiepKallluX CTENEHU U KOPHU
[IpeoOpa3oBaHUs YUCIOBBIX BHIPAKCHHIA, https://resh.edu.ru/
H coJiepKallluX CTENEHU U KOPHU
WppannonansHble ypaBHeHUs. OCHOBHbBIE https://resh.edu.ru/
42 METOBI PEIICHNS UPPALMOHATIbHBIX
YpaBHEHUU
Hppanuonanbusie ypaBHeHUA. OCHOBHBIE https://resh.edu.ru/
43 METO/IbI PEIICHUS HPPALIMOHATBHBIX

YpaBHEHUU




WppaunonansHbie ypaBHeHUs. OCHOBHBIE https://resh.edu.ru/
44 METO/IbI PEIICHUS HPPALIMOHAIBHBIX
ypaBHEHUU
45 PaBHOCHUITBHBIE IEPEXOBI B IBGH_ICHI/II/I https://resh.edu.ru/
UPPALMOHATIBHBIX YPaBHEHUM
46 PaBHOCUITBHBIE TIEPEXOIBI B IjemeHHH https://resh.edu.ru/
HMPPALMOHAIIBHBIX YPABHEHUN
47 PaBHOCUITBHBIE TIEPEXO/IBI B IjemeHHH https://resh.edu.ru/
MPPALMOHAIIBHBIX YPABHEHUN
48 PaBHOCHUITBHBIE IEPEXO/IBI B IBGH_ICHI/II/I https://resh.edu.ru/
UPPALMOHATIBHBIX YPaBHEHUM
CaoiicTBa 1 TpaduK KOPHS N-0i CTETICHU https://resh.edu.ru/
49 Kak (QyHKIIMH 0OpaTHOU CTEIEHH C
HaTypaJibHbIM NTOKa3aTelieM
50 CaoiicTBa 1 rpaduK KOPHS N-0i CTETICHH. https://resh.edu.ru/
HppaunoHaibHble ypaBHEHUS
CBoiicTBa 1 rpauk KOpHS N-0ii CTETIEHU https://resh.edu.ru/
51 Kak (QyHKIIMHM 0OpaTHOM CTETeHH C
HaTypaJibHbIM MIOKa3aTelieM
59 CremneHb ¢ pallMOHAIBHBIM MMOKa3aTeIeM U https://resh.edu.ru/
€€ CBOMCTBA
53 CTenele C palMOHAJIbHBIM [TOKA3aTeJIeEM U https://resh.edu.ru/
e€ CBOICTBa
54 CreneHb ¢ pallMOHAIBHBIM MMOKa3aTEIeM U https://resh.edu.ru/
€€ CBOMCTBA
55 MonuTOpUHTOBas paboTa 3a 1 momyrozue https://resh.edu.ru/
56 AHanu3 MOHUTOPUHTOBOM paboTHI. hitps://resh.edu.ru/




[Toka3zarenbHast QyHKIM, €€ CBOICTBA U
rpaduk

57 Hcnonb3oBanue rpaduka QyHKINM 15 https://resh.edu.ru/

peLIeHUs ypaBHEHUI

[TokazarenbHble ypaBHEHUS. OCHOBHBIE https://resh.edu.ru/
58 METO/IbI PEIICHUS MOKa3aTEIbHbBIX

ypaBHEHUU

[TokazarenbHble ypaBHEHUS. OCHOBHBIE https://resh.edu.ru/
59 METO/IbI PEIICHUS MOKa3aTEIbHbBIX

ypaBHEHUU

[TokazaTenbHbie ypaBHeHUS. OCHOBHbBIE https://resh.edu.ru/
60 METO/bl PEIICHHS TTOKA3aTEIIbHBIX

ypaBHEHUU

KonrponsHast padora: "CBoiicTBa u rpapux https://resh.edu.ru/
61 KOpHs n-creneHu. [lokazarenbHas

¢bynknus. [TokasatensHbie ypaBHeHUS"
6 AHanu3 KOHTpOIbHOU padoTsl.JIorapudm https://resh.edu.ru/

gyucna. CBoiicTBa jorapudma
63 Jlorapudm uucna. CoiicTBa norapugpma https://resh.edu.ru/
64 Jlorapudm uncna. CoiicTsa norapudma https://resh.edu.ru/
65 JlecATHYHBIEC U HaTypaJibHbIE JTOTapU(PMbI https://resh.edu.ru/
66 JlecaTuuHbIE ¥ HATypaIbHbIE TOrapuQMbI https://resh.edu.ru/
67 [IpeoOpa3oBaHue BhIpaXKEHUH, https://resh.edu.ru/

COJIep KaLIHX JIOTapu(pMbI
68 [Ipeo6pazoBaHue BBIPAKEHMIA, https://resh.edu.ru/




CoJZIep KaIIHX JIOTapu(pMbI

[IpeoOpazoBanue BBIpAXKEHUH,

https://resh.edu.ru/

69
COJIep KaLIHX JIOTapu(pMbI
70 Jlorapudmuaeckas pyHkmus, e€ cBoCcTBa https://resh.edu.ru/
1 rpaduk
71 Jlorapudpmuueckasi pyHKIus, €€ CBOWCTBA https://resh.edu.ru/
u rpaduk
7 Hcnons3oBanne rpaduka GyHKIIUN 115 https://resh.edu.ru/
pelieHus: ypaBHEHU I
7 Hcnons3zoBanne rpavq)HKa byHKIAH 17151 https://resh.edu.ru/
pelIeHus: ypaBHEHUN
Jlorapudmruueckue ypaBHeHus. OCHOBHbBIE https://resh.edu.ru/
74 METO/IbI PEIICHHUS Jorapu(PMHIECKUX
YpaBHEHUU
Jlorapudmrueckue ypaBHeHus. OCHOBHbBIE https://resh.edu.ru/
75 METOABI peIIeHUs JIOTapu(HMUIECKUX
YpaBHEHUU
Jlorapudmuaeckue ypaBaeHusi. OCHOBHBIC https://resh.edu.ru/
76 METO/bI PEIICHHS JIOTAPUPMUUECKUX
YpaBHEHUU
77 PaBHOCUITBHBIEC TIEPEXOIBI B PEIICHUN https://resh.edu.ru/
Jorapu(pMUUECKUX ypaBHEHUIN
3 PaBHOCHIIBHBIE IIEPEXOBI B PELICHUN https://resh.edu.ru/
! norapuMUYECKUX ypaBHEHUN
79 Kontponbras padota: "Jlorapudpmuueckas https://resh.edu.ru/
¢dbynakuwms. Jlorapudpmudeckue ypaBHeHUS"
20 Cunyc, KOCUHYC, TAHT€HC U KOTAHT€HC https://resh.edu.ru/

YHCIIOBOTO apryMeHTa




CuHyc, KOCUHYC, TAHT€HC U KOTAHI€HC

https://resh.edu.ru/

81
YHCIIOBOTO apryMeHTa
22 ApKcHHYC, apKKOCUHYC U apKTaHI€HC https://resh.edu.ru/
YKCJIOBOTO apryMeHTa
23 ApPKCHHYC, apKKOCUHYC U apKTaHI'€HC https://resh.edu.ru/
YHCIIOBOTO apryMeHTa
Tpuronomerpudeckast OKpyKHOCTb, https://resh.edu.ru/
84 ONpeCICHUE TPUTOHOMETPUUECKUX
(GYHKLMI YUCIOBOrO apryMeHTa
Tpuronomerpudeckast OKpyKHOCTb, https://resh.edu.ru/
85 OIIpEEIEHUE TPUTOHOMETPUUECKHUX
(YHKIMN YUCIOBOTO apryMeHTa
86 OCHOBHBIE TPHTOHOMETpHYECKHE (OPMYITBI https://resh.edu.ru/
87 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI hitps://resh.edu.ru/
88 OCHOBHBIE TPHTOHOMETpHYECKHE (OPMYITBI https://resh.edu.ru/
89 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYIIBI https://resh.edu.ru/
90 [TpeobpazoBaHre TPUTOHOMETPUUECKHUX https://resh.edu.ru/
BBIPAYKEHHI
91 [TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX https://resh.edu.ru/
BBIPAKCHUM
9 [TpeobpazoBaHre TPUTOHOMETPUUECKHUX https://resh.edu.ru/
BBIPAKCHUI
93 [TpeobpazoBaHre TPUTOHOMETPUUECKHUX https://resh.edu.ru/
BBIPAYKEHHI
94 PemreHne TpUroHOMETpUYECKUX YPAaBHEHUN hitps://resh.edu.ru/




https://resh.edu.ru/

95 PereHne TpUroHOMETPUYECKUX YPAaBHEHUN
96 PelteHye TPUrOHOMETPHUECKUX YPABHEHHUI https://resh.edu.ru/
97 PereHne TpUroHOMETpUYECKUX YPAaBHEHUN https://resh.edu.ru/
98 PelteHye TPUrOHOMETPHUESCKUX YPABHEHHUI https://resh.edu.ru/
99 Pemenune TpUroHoMeTpUUECKUX ypaBHEHUIN https://resh.edu.ru/
100 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUIN https://resh.edu.ru/
Kontponbhas padora: https://resh.edu.ru/
101 "TpUrOHOMETPUUYECKUE BBIPAKEHUS U
TPUTOHOMETPUYECKHE YpaBHEHUA"
IlocnegoBaTenbHOCTH, CIIOCOOBI 3aJaHUS https://resh.edu.ru/
102 nocienoBaTelbHOCTEN. MeTon
MaTeMaTHYeCKON MHAYKIUN
MOHOTOHHBIE U OTPAHUYEHHBIE https://resh.edu.ru/
103 nocaeaoBarenbHOCTH. McTopus ananuza
0ECKOHEYHO MaJbIX
104 Apudmernueckas Iporpeccust hitps://resh.edu.ru/
105 I'eoMeTpHUecKast IpOrpeccus https://resh.edu.ru/
106 beckoHeyHO yObIBaromiasi reoMeTpuaecKast https://resh.edu.ru/
nporpeccust
107 CyMMa GeckoHEeYHO yOBIBaroIIen https://resh.edu.ru/
reOMEeTPUUYECKOI Mporpeccuu
108 JIMHENHBIN U DKCTIOHEHIUAJIBHBIN POCT. https://resh.edu.ru/

Yucno e. DopMyra CI0KHBIX MPOLEHTOB




JIMHENHBIN U DKCIIOHEHUAJIBHBIN POCT.

https://resh.edu.ru/

109 Yucno e. DopMyra CI0KHBIX MPOLEHTOB

110 Hcnonbs3oBanue nporpeccuu uisi peleHus https://resh.edu.ru/
peanbHBIX 3a/1a4 MPUKJIAJAHOTO XapakTepa

11 Kontponbhas padora: https://resh.edu.ru/
"[TocnenoBaTenbHOCTH U Nporpeccuu’

112 HenpepbiBHBIE QYHKIIUU U UX CBOIMCTBA https://resh.edu.ru/

113 Touka pa3peiBa. ACUMNITOTHI TpaUKOB https://resh.edu.ru/
byHKIMIA

114 CaoiicTBa (yHKIINIT HETIPEPHIBHBIX Ha https://resh.edu.ru/
OTpe3Ke

115 CaoiicTBa (yHKIINIT HETIPEPHIBHBIX Ha https://resh.edu.ru/
OTpe3Ke

116 MeTto UHTEPBAIOB AJIsI PEIICHUS https://resh.edu.ru/
HEPaBEHCTB

117 Meron UHTEPBAJIOB Il pELICHUS https://resh.edu.ru/
HEPABEHCTB

118 Meron UHTEPBAJIOB Il pELICHUS https://resh.edu.ru/
HEPaBEHCTB

119 [IpumeHeHne CBOMCTB HEMPEPHIBHBIX https://resh.edu.ru/
GbyHKIUHN A5 pemeHus 3aaa4

120 KonTponbHas paboTa 3a Toj https://resh.edu.ru/

121 AHanu3 KOHTPOJIbHOU padoThl. [lepBas u https://resh.edu.ru/
BTOpas MPOU3BOJIHbIE (PYHKIIUU

122 Ornpenenenue, reOMETPUYECKUIN CMBICTT https://resh.edu.ru/

MPOU3BOIHOMN




Onpenenenue, GU3NUECKUI CMBICIT

https://resh.edu.ru/

123 .
MIPOU3BOTHOM

124 VYpaBHeHHE KacaTeIbHOU K TpauKy https://resh.edu.ru/
byHKIIUU

125 VYpaBHeHHE KacaTeJIbHOU K rpaduKy https://resh.edu.ru/
byHKIAHA

126 [Tpon3BoHBIE ANIEMEHTAPHBIX (QYHKIUN https://resh.edu.ru/

127 [TpoM3BOTHBIE SIEMEHTapHBIX (QYHKIIMI https://resh.edu.ru/

128 [Ipon3BoaHast CyMMBI, IPOU3BEACHMUS, https://resh.edu.ru/
YaCTHOTO ¥ KOMITO3UIIUU ()YHKITUI

129 [IponsBogHAas CYMMBI, IPOU3BEACHUS, https://resh.edu.ru/
YaCTHOTO ¥ KOMITO3UIIUU ()YHKITUI

130 KonTponsHas pa6ora: "IIpoussoanas” https://resh.edu.ru/

131 [IponsBogHAs CYyMMBI, IPOU3BEACHUS, https://resh.edu.ru/
YaCTHOTO ¥ KOMITO3UIIUU ()YHKITUI

132 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS https://resh.edu.ru/
3HaHuii: "YpaBHeHus"

133 [ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS https://resh.edu.ru/
3Hanuit: "Oynkun"

134 HToroas KOHTpOJIbHAs paboTa https://resh.edu.ru/

135 HToropas KOHTpOJIbHAs paboTa hitps://resh.edu.ru/
AHaM3 UTOTOBOM KOHTPOJIBHOM PaOOTHI. https://resh.edu.ru/

136 [ToBTOpEeHME, 0000IIIEHNE, CUCTEMATH3AIIHS

3HaHUH




OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME
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11 KITIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne ara u@posBbIe
1w/ Tema ypoka Beero Kontpoabnubie IIpakTnyeckue ﬂsyqeﬂnﬂ :)lﬁ[()l:l[’;.OBaTeJIbele
padoTsI padoThI pecypes:

[Ipumenenne npou3BOTHOM K https://resh.edu.ru/
1 uccaea0BaHuio PyHKIUN Ha 1

MOHOTOHHOCTb U SKCTPEMYMBI

[Ipumenenne npou3BOTHOM K https://resh.edu.ru/
2 uccaeaoBaHuio PyHKIUN Ha 1

MOHOTOHHOCTb U 9KCTPEMYMBI

IIpuMeHeHne pOU3BOJHOM K https://resh.edu.ru/
3 UCCIIeIOBaHUIO (PYHKIUI Ha 1

MOHOTOHHOCTb U 9KCTPEMYMBI

[Ipumenenne npou3BOIHOM K https://resh.edu.ru/
4 UCCIIeI0BaHMIO (PYHKIUI Ha 1

MOHOTOHHOCTb U SKCTPEMYMBI

[Ipumenenne npou3BOTHOM K https://resh.edu.ru/
5 UCCIIeIOBaHUIO (PYHKIUI Ha 1

MOHOTOHHOCTb U SKCTPEMYMBI

[Ipumenenne npou3BOTHOM K https://resh.edu.ru/
6 uccaea0BaHuio PyHKIUN Ha 1

MOHOTOHHOCTb U 9KCTPEMYMBI

Haxoxnenne HauOOJIBIIErO U https://resh.edu.ru/
7 HaMMEHBIIIETO 3HAYCHUSI HEMPEPHIBHOM 1

(GbyHKIMH Ha OTpE3Ke
8 Haxoxaenne HanOoIbIIero u 1 https://resh.edu.ru/




HaVMEHBILIETO 3HAYCHUS HEIIPEPBIBHOU
(GbyHKIMHM Ha OTpE3Ke

Haxoxnenne HauOOIBIIErO U
HAUMEHBIIIETO 3HAYCHUSI HEMPEPBIBHON
(byHKIMU Ha OTpE3Ke

https://resh.edu

.ru/

10

Haxoxnenue HanOOJIBIIETO U
HAaUMEHBIIIETO 3HAYCHHUST HENPEPBIBHON
(GyHKIMU Ha OTpE3Ke

https://resh.edu

.ru/

11

Haxoxnenue HauOOJIBIIETO U
HAaUMEHBIIIETO 3HAYCHHUS HENPEPBIBHON
(GbyHKIMH Ha OTpE3Ke

https://resh.edu

.ru/

12

Haxoxnenne HauOOJIBIIErO U
HAaUMEHBIIIETO 3HAYCHUS HENPEPHIBHON
(GbyHKIMH Ha OTpE3Ke

https://resh.edu

.ru/

13

[Ipumenenre npou3BOIHOM IS
HaXO0XJIEHUS HAaWIY4YLIEro peIICHUs B
MPUKJIAIHBIX 3a7a4ax

https://resh.edu

.ru/

14

[IpumeneHnne npou3BOIHOM IS
HaAXO0XIACHUA HaI/mquero peH_IeHI/ISI B
HpI/IKJIaI[HI:IX 3aga4dyax

https://resh.edu

.ru/

15

[IpumeneHnne npou3BOIHOM IS
onpeieleHUs] CKOPOCTH U YCKOPEHUS
nporiecca, 3aaHHOTO (GOPMYIIONH UK
rpaduKom

https://resh.edu

.ru/

16

[IpumeneHnne npou3BOHOM ISt
onpeieleHUs] CKOPOCTH U YCKOPEHUS
nporiecca, 3aaHHOTO (GOPMYIIONH UK
rpadgukomM

https://resh.edu

.ru/




https://resh.edu.ru/

17 Komnozunus GpyHkimi

18 Kommosuuwst dyHKIii https://resh.edu.ru/

19 Kommosuums (yHKIit https://resh.edu.ru/

20 FeOMeTqueafne 00pa3bl ypaBHEHUH Ha https://resh.edu.ru/
KOOPJIMHATHOM IIJIOCKOCTH

71 I'eomerpuueckue oOpas3bl ypaBHEHUN Ha https://resh.edu.ru/
KOOPJMHATHOMN INIOCKOCTH

2 KonTponbnas pabora: "UccnenoBanue https://resh.edu.ru/
(GyHKUIMH C TOMOIIBIO TPOU3BOAHON"

7 [TepBooOpasHasi, OCHOBHOE CBOMCTBO https://resh.edu.ru/
epBOOOpa3HBIX

24 ITepBoOOpazHbIe AIEMEHTAPHBIX (DYHKITHIA. https://resh.edu.ru/
[TpaBuina HaX0XJIEHHUS IEPBOOOPAZHBIX

25 [TepBooOpasHbIe AIeMEHTAPHBIX (YHKIIHA. https://resh.edu.ru/
[TpaBuia HaX0XJIEHHUS IEPBOOOPAZHBIX

26 HNurterpan. ['eomeTprudeckuii CMbICIT https://resh.edu.ru/
WHTErpaia

27 Beruucnenue onpenenéHHoro HHrerpana https://resh.edu.ru/
no opmyne Herorona-JlelOunna

73 Brruncienune onpeaenéHHOro HHTErpasa https://resh.edu.ru/
no opmyne Herorona-Jlerounna

79 [Ipumenenne nHTErpaia s HaXOXKIACHUS https://resh.edu.ru/
MJI0TIA N TIOCKUX PUTyp

30 [Ipumenenne uHTErpaia s HaX 0K ACHUS https://resh.edu.ru/

00BbEMOB reOMETPUIECKHUX TET




[Tpumeps! pemenuii qudQepeHamTbHbIX

https://resh.edu.ru/

31 o
YPaBHEHHMU
37 [Tpumeps! pemeuii qudQepeHIaITbHbIX https://resh.edu.ru/
YpaBHEHH
MaremaTruueckoe MOACITMPOBAHUE https://resh.edu.ru/
33 pealbHBIX MPOIECCOB C MOMOIIBIO
mudGepeHIMATBHBIX YPaBHCHHUM
14 Kontponbnas padota: "[lepsoobpasznas u https://resh.edu.ru/
uHTerpan”
35 Tpuronomerpuieckue GyHKIUHU, UX https://resh.edu.ru/
CBOMCTBA U TpapuKu
36 Tpuronomerpudeckue GyHKIINHA, UX https://resh.edu.ru/
CBOICTBa U TpaduKku
37 Tpuronomerpuieckue GyHKIUHU, UX https://resh.edu.ru/
CBOICTBa U TpaduKku
33 Tpuronomerpuieckue GyHKIUHU, UX https://resh.edu.ru/
CBOMCTBA U TpapuKu
39 Tpuronomerpudeckue GyHKIINHA, UX https://resh.edu.ru/
CBOICTBa U TpaduKku
OT100p KOpHEH TPUTOHOMETPUIECKUX https://resh.edu.ru/
40 YpPaBHEHUH € MOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUIECKUX https://resh.edu.ru/
41 YPAaBHEHUH € IOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX https://resh.edu.ru/
42 YPAaBHEHUH € IIOMOILBIO

TPUTOHOMETPUUECKON OKPYKHOCTH




OT100p KOpHEH TPUTOHOMETPUIECKHX https://resh.edu.ru/

43 YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

44 PemreHne TpuroHOMETpUYECKUX https://resh.edu.ru/
HEPaBEHCTB

45 Pemienue TpuroHoMeTprUYECKUX https://resh.edu.ru/
HEPABEHCTB

46 Pemienue TpuroHoMeTpUYECKUX https://resh.edu.ru/
HEPABEHCTB

47 PemreHne TpuroHOMETpUYECKUX https://resh.edu.ru/
HEPaBEHCTB
Kontponbnas padota: "['paduku https://resh.edu.ru/

48 TPUTOHOMETPUICCKUX (DYHKITHHN.
Tpuronomerpuueckrue HepaBeHCTBA"

49 OCHOBHBIE METO/BI PELICHUS https://resh.edu.ru/
MTOKa3aTEIbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI pELICHUS https://resh.edu.ru/

50 MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METOBI PELICHUS https://resh.edu.ru/
MOKa3aTeIbHBIX HEPABEHCTB

57 OCHOBHBIE METO/BI PELICHUS https://resh.edu.ru/
MTOKa3aTEIbHBIX HEPABEHCTB

3 OCHOBHBIE METO/IbI pELICHUS https://resh.edu.ru/

> norapuMHUYECKUX HEPABEHCTB

54 OCHOBHBIE METOBI PELICHUS https://resh.edu.ru/
Jorapu(MUUECKUX HEPaBEHCTB

55 OCHOBHBIE METO/BI PELICHUS https://resh.edu.ru/

Jorapu(MUUECKUX HEPaBEHCTB




56 OCHOBHBIE METO/IbI pELICHUS https://resh.edu.ru/
Jorapu(MUUEeCKUX HEPaBEHCTB

57 OCHOBHBIE METO/IbI pELICHUS https://resh.edu.ru/
HPPaLMOHAIBHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI pELICHUS https://resh.edu.ru/
HMPPALMOHATIBHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pELICHUS https://resh.edu.ru/
HMPPALMOHATIBHBIX HEPABEHCTB

60 OCHOBHBIE METO/IbI pELICHUS https://resh.edu.ru/
HPPalMOHAIBHBIX HEPABEHCTB

61 I'paduaeckue meTompt peIHteI/ISI https://resh.edu.ru/
MPPALMOHAIBHBIX YPABHEHUN

62 I'padmyeckue MeToabl pemieHUs https://resh.edu.ru/
HppalMOHAIIBHBIX YPaBHEHHI

63 I'padmyeckue MeToabI pemieHUs https://resh.edu.ru/
MOKa3aTeJIbHBIX YPaBHCHUHN

64 I'paduaeckue MeToabl peIICHHS https://resh.edu.ru/
MTOKa3aTEIbHBIX HEPABEHCTB

65 I'padmyeckue MeToabl penieHUs https://resh.edu.ru/
norapuMUYECKUX ypaBHEHUN

66 I'paduaeckue MeToabl peIICHHS https://resh.edu.ru/
norapuMUYEeCKUX HEPABEHCTB

67 I'paduaeckue MeToabl peIICHHS https://resh.edu.ru/
Jorapu(MUUECKUX HEPaBEHCTB
I'padmyeckue MeToabl pemieHUs https://resh.edu.ru/

68 MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX

ypaBHEHUU




69

I'padmyeckue MeToabI pemieHUs
MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
ypaBHEHUU

https://resh.edu

.ru/

70

I'padmyeckue MeToabI pemieHUs
MOKA3aTeIbHBIX U JOrapu(PMHIECKUX
HEPABCHCTB

https://resh.edu

.ru/

71

I'padmyeckue MeToabl pemeHus
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
HEPaBEHCTB

https://resh.edu

.ru/

72

Kontponbnas padota: "UppanmoHaibHbie,
MOKa3aTeIbHbIE U JIOTapU(PMUUECKHEe
HepaBeHCTBA"

https://resh.edu

.ru/

73

KommiekcHbie uncia. Anredpanyeckast u
TPUTOHOMETpHUYECcKast (pOpPMBbI 3arucu
KOMIUIEKCHOTO YHClIa

https://resh.edu

.ru/

74

KomrmuekcHbie urcna. AnreOpanyueckas u
TpUTOHOMETpHUYECcKast pOpPMBI 3arucu
KOMIUIEKCHOTO YHClia

https://resh.edu

.ru/

75

Apudmernueckue onepanum ¢
KOMIIJIEKCHBIMU YHCIIaMU

https://resh.edu

.ru/

76

Apudmernueckue orneparuu ¢
KOMIUIEKCHBIMHU YHCIIAMU

https://resh.edu

.ru/

77

N300pakeHre KOMITJIEKCHBIX YHCE Ha
KOOPJAMHATHOM MIIOCKOCTH

https://resh.edu

.ru/

78

N300pakeHre KOMITJIEKCHBIX YHCE Ha
KOOPAMHATHOW IIOCKOCTH

https://resh.edu

.ru/

79

®opmyna Myaspa. KopHu n-oii ctenenu u3
KOMIUIEKCHOTO YHClia

https://resh.edu

.ru/




20 ®opmyna Myaspa. Kopau n-oit ctenenu u3 https://resh.edu.ru/
KOMILIEKCHOT'O YHCIIa
[IpruMeHeHne KOMIUIEKCHBIX YUCEN IS https://resh.edu.ru/

81 pemeHust GU3NYECKUX U TEOMETPUIECKUX
3a1a4

22 Kontponbnas padota: "KomrmuiekcHbie https://resh.edu.ru/
yucna"

83 HatypanbHble u nenble uucia https://resh.edu.ru/

84 HarypanbHble U TieJIble uncia https://resh.edu.ru/

25 IIpuMeHeHne IPU3HAKOB ACIUMOCTH https://resh.edu.ru/
LIEJIBIX YUCEIl

26 IIpuMeHeHne IPU3HAKOB ACIIUMOCTH https://resh.edu.ru/
LIEJIBIX YUCEIl

Q7 [IpumeneHne Npu3HaKOB JETUMOCTH https://resh.edu.ru/
nensix yncea: HOJL u HOK

23 IIpuMeHeHne IPU3HAKOB ACIUMOCTH https://resh.edu.ru/
nenbix yucen: HOJ u HOK

29 [IpumeneHne Npu3HAKOB JETUMOCTH https://resh.edu.ru/
LEJIBIX YUCEJI: OCTATKH 110 MOJYIIIO

90 [IpumeneHne Npu3HaKOB JETUMOCTH https://resh.edu.ru/
LEJIBIX YUCEN: OCTATKH 110 MOJYJIIO
IIpuMeHeHne IPU3HAKOB ACIIUMOCTH https://resh.edu.ru/

91 LEJIBIX YHCEN: anropuT™ EBknunaa nmis
penieHus 3a1a4 B UEeIbIX YUCIIax

9 KonTpomnpHas padora: "Teopust 1enbix https://resh.edu.ru/

yucen"




93

CucremMa 1 COBOKYIIHOCTb YpaBHEHUI.
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CIIEACTBUSA

https://resh.edu

.ru/

94

CucremMa 1 COBOKYIIHOCTb YpaBHEHUII.
PaBHOCUIIBHBIE CHCTEMBI U CUCTEMBI-
CJIEICTBUS

https://resh.edu

.ru/

95

OCHOBHEBIE METOABI pEIICHUA CUCTEM U

COBOKYITHOCTEMN pallMOHAJIbHBIX YPABHEHHI

https://resh.edu

.ru/

96

OCHOBHBIE METOBI PELICHUSI CUCTEM U
COBOKYITHOCTEW UPPallMOHATBHBIX
ypaBHEHUU

https://resh.edu

.ru/

97

OCHOBHEBIE MCTOABI pCIICHHUA CUCTEM U
COBOKYITHOCTEW MOKa3aTeIbHBIX
ypaBHEHUU

https://resh.edu

.ru/

98

OCHOBHEBIE MCTOABI pCIICHHUA CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHbBIX
YpaBHEHUU

https://resh.edu

.ru/

99

OCHOBHBIE METO/IBI PEIICHHS CHCTEM U
COBOKYITHOCTEH JIorapu(hMUIECKUX
YpaBHEHUU

https://resh.edu

.ru/

100

OCHOBHBIE METOBI PELICHUSI CUCTEM U
COBOKYITHOCTEH JIorapu(MUIECKUX
ypaBHEHUU

https://resh.edu

.ru/

101

[IpumeHeHne cucTeM K peiieHuo
MaTeMaTHYeCKUX 3ajay U 3a7a4 u3
pa3IMYHBIX 00JIacTel HAYKW U PeaTbHOU
KHU3HU, HHTEPIPETALUs OTy4YEeHHBIX
PE3yNbTaTOB

https://resh.edu

.ru/




102

[IpuMeHeHne cucTeM K peleHuto
MaTeMaTHYeCKUX 3aja4 U 3a7a4 u3
pa3IMYHBIX 00JIaCTel HAYKH U PeaIbHOU
KHU3HU, HHTEPIPETALUs OTy4YEeHHBIX
pe3yNbTaToB

https://resh.edu

.ru/

103

[IpuMeHeHre HEpABEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 3ajay U 3a7a4 u3
pa3IUYHBIX 00JIaCTel HAYKH U PeaIbHOU
KHU3HU, HTHTEPIPETALUS TOTy4YECHHBIX
pe3yNbTaToB

https://resh.edu

.ru/

104

KonTpomnbnas padota: "Cucremsl
panroHATBHBIX, UPPAIIMOHATBLHBIX
MOKa3aTeIbHBIX U JIOTapU(OMUIECKIX
ypaBHEHUN"

https://resh.edu

.ru/

105

PannoHaneHbIE ypaBHEHUS C IapaMeTpaMu

https://resh.edu

.ru/

106

ParnmonansHble HEpaBeHCTBA C
napamMeTpamu

https://resh.edu

.ru/

107

PannoHanpHbIE CUCTEMBI ¢ TApaMETPAMU

https://resh.edu

.ru/

108

WppanmoHansHbie ypaBHEHUS,
HEPaBEHCTBA C TTapaMeTpaMHu

https://resh.edu

.ru/

109

HppanunoHaibHbIE CUCTEMBI C
napaMerpamu

https://resh.edu

.ru/

110

ITokasaTenbHble ypaBHEHUS, HEPABEHCTBA C
rapameTpamu

https://resh.edu

.ru/

111

[Toka3zaTenbpHBIE CUCTEMBI C TapaMEeTPaMH

https://resh.edu

.ru/

112

Jlorapudmuueckue ypaBHEHUS,

https://resh.edu

.ru/




HEPABEHCTBA C IapaMeTpamMu

113

Jlorapudmudeckue CUCTEMBI ¢
napaMerpamu

https://resh.edu

.ru/

114

Tpuronomerpuyeckrie ypaBHEHUS C
napaMeTpamu

https://resh.edu

.ru/

115

TpuroHoMeTpuyeCKrue HEPABEHCTBA C
napaMeTpamu

https://resh.edu

.ru/

116

TpuronoMeTpuyecKue CUCTEMBI C
napaMeTpamu

https://resh.edu

.ru/

117

[TocTpoenue u uccienoBaHue
MaTeMaTHYECKUX MOJIEel peabHbIX
CUTYyalllil C MOMOIIbIO YPaBHEHUH C
napaMeTrpamu

https://resh.edu

.ru/

118

[TocTtpoeHue u uccnenoBaHue
MaTeMaTHYECKUX MOJIEel peabHbIX

CUTYyallUil C MOMOIIBIO CUCTEM YPABHEHHI

C mapaMeTpamMu

https://resh.edu

.ru/

119

[TocTtpoeHue u uccnenoBaHue
MAaTEMATHYCCKHUX MOI[eHeﬁ PCATBHBIX

CUTYyallUil C MOMOIIBIO CUCTEM YPABHEHHI

C MmapaMeTpamMu

https://resh.edu

.ru/

120

KonrponsHas padora: "3anaun ¢
napamerpamu’

https://resh.edu

.ru/

121

[ToBTOpeHue, o600mEeH e,

cUcTeMaru3auus 3HaHui: "YpaBHeHus"

https://resh.edu

.ru/

122

[ToBTOpeHue, o600mEeH e,

cuctemaTusanus 3HaHuil: "YpaBHeHus"

https://resh.edu

.ru/




123

[ToBTOpeHue, 06001IEHNE,
cucTemMaTu3anus 3HaHuil: "YpaBHEHHUS.
Cucrembl ypaBHeHUI"

https://resh.edu

.ru/

124

[ToBTOpeHme, 06001IEHNE,
cucteMaTtu3aius 3Hanuii: "HepaBencrpa"

https://resh.edu

.ru/

125

[ToBTOpeHue, o600mEH e,
cuctemaTtusanus 3Hanuil: "HepaBencrna"

https://resh.edu

.ru/

126

[ToBTOpeHue, 0600mIEeH e,
cuctemaTtusanus 3Hanuii: "HepaBencrna"

https://resh.edu

.ru/

127

[ToBTOpeHue, 06001IEHNE,
cucreMmarusanus 3HaHuil: "IIponsBogHas u
e€ npumeHeHue"

https://resh.edu

.ru/

128

[ToBTOpeHue, o600mEH e,
cucreMmarusanus 3Hanuil: "IIponsBogHas u
e€ npumeHeHue"

https://resh.edu

.ru/

129

[ToBTOpeHue, o600mEeH e,
cucrtemaTtusanus 3Hanuii: "IIpousBoaHas u
e€ mpuMeHeHue"

https://resh.edu

.ru/

130

[ToBTOpeHme, 06001IEHNE,
cuctemaTusanus 3Hanuii: "MHTerpan u ero
npuMeHeHue"

https://resh.edu

.ru/

131

[ToBTOpeHme, 06001IeHNE,
cucTeMaTtu3anus 3Hanuit: "OyHkuun"

https://resh.edu

.ru/

132

[ToBTOpeHue, o600mEeH e,
cucreMaTtu3anus 3Hanuit: "OyHkuun"

https://resh.edu

.ru/

133

[ToBTOpeHue, o600mEeH e,
cucrtemaTtusanus 3Hanui: "OyHkuun"

https://resh.edu

.ru/




https://resh.edu.ru/

134 HTorosasi KOHTpoOJbHAsA paboTa 1 1
135 HToroas KOHTPOJIbHAs paboTa 1 1 https://resh.edu.ru/
136 [ToBTOpeHme, 06001IEHNE, | https://resh.edu.ru/
cucTeMaTu3auus 3HaHU
OBUIEE KOJIMYECTBO YACOB I10 136 10

[NPOT'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremaruka: anredpa v Hayajga MaTeMaTUYECKOTO aHaIU3a, TeOMETPUS.
Anrebpa u Havasia MaTeMaTUYeCKOro ananm3a (B 2 gactsax), 11 kmacce/ Yacts 1:
Mopaxosuu A.T"., Cemenon I1.B.; Hacts 2: Mopakosuu A.I'. u apyrue; noa
penakiueir Mopakosruda A.I'., OGIIECTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO

«MOLl MHEMO3HMHA»

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

Mopaxosuu, A. I'. Anrebpa 1 Hayana MaTeMaTH4YECKOTO

aHanuza. YriyOneHHbIH ypoBeHb. 11 kimacc. Metonndyeckoe nmocodue st
yuutens : [uznanue B pdf-popmare] / A. I'. Mopakosuy, I1. B. CemenoB. — M. :

[Tpocsenienue, 2021. —

95

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
NHTEPHET

https://resh.edu.ru

https://fipi.ru

https://ege.sdamgia.ru

https://edu.skysmart
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