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MNOACHUTEJBHASA 3AIINCKA

VYuebnsiii Kypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OTHUM W3 HambOoJiee 3HAYMMBIX B TIPOrpaMMe CpeaHero oOmiero oOpa3oBaHws,
MOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUnBACT MHCTPYMEHTAIbHYIO 0a3y IS
M3YYEHUSI BCEX €CTECTBEHHO-HAyYHBIX KYpPCOB, a C JPYroil CTOPOHBI, (popmMupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIIJICHUE O0yYaIoMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpMATUKU, OOIIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
JUCUMIUIMH. B paMkax aaHHOTO y4eOHOro Kypca OOydaroliuecs OBJIaJIeBaloOT
YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHON Hayku, KoTopas (OpMYJIHUPYET CBOU
JOCTHKEHUSI B MaTEMaTHYECKOU opMme.

VYuebHblii Kypc anreOpsl M Havajl MaTeMaTHUYECKOro aHalh3a 3aKja/ibIBaeT
OCHOBY [IJIi YCHENIHOTO OBJQJACHUS 3aKOHAMHM (PU3UKU, XUMHUH, OHOJIOTHH,
MOHMMAHUSI OCHOBHBIX TCHJICHIIUN Pa3BUTUSI SKOHOMUKHU U OOIIECTBEHHOU KU3HH,
MO3BOJIIET OPUEHTUPOBATHCSI B COBPEMEHHBIX HU(PPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIOJIb30BaTh UX JUIsl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOM XM3HU. B TO ke Bpemsi OBJIaJieHUE aOCTPAKTHBIMHU M JIOTHYECKHU
CTPOTUMH KOHCTPYKIHUSMHU aireOpbl U MaTeMaTUUYeCKOTO aHajiu3a pPa3BUBAET
YMEHHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTH HMCTHHHOCTb, JOKa3bIBaTh
YTBEPKIAEHUS C MOMONIBI0O UHAYKIIMU M PACCYkKIATh NEAYKTUBHO, HUCIOJIb30BaTh
00001IIeHNEe W KOHKPETH3allhi0, a0CTparupoBaHUE U aHAIOTHIO, (OPMHPYET
KPEAaTUBHOE U KPUTUUECKOE MBIIICHHE.

B xoxe u3yuyeHusi yueOHOro kypca «Ainredpa v Hayalla MaTeMaTHYECKOTO
aHajau3a» oOydYarolluecs IMOJy4YaroT HOBBIM OMBIT PEIICHUS MPUKIAAHBIX 3ajad,
CaMOCTOSITEJILHOTO TMOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEd peajbHbIX CUTYAIlUH,
WHTEpPIpPETAllUK  TOJYYECHHBIX  PEHIEHUM, 3HAKOMATCS C  IpUMEpaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIe, HAYKE U HCKYCCTBE, C
BBIJIAIOIIIMMUCS MAaTEMAaTUUYECKUMU OTKPBITUSAMH M UX aBTOPAMH.

VYueOHbIll Kypc 001aJaeT 3HAUYUTENIbHBIM BOCIIUTATENIBHBIM TOTEHIIMAIOM,
KOTOpPBI peanu3yeTcs Kak depe3 Y4eOHbIH MaTepuall, CHOCOOCTBYIOITUI
(GbOpMHPOBAHHIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduky ydeOHOM
JEATEeIIbHOCTH, TpeOyromed MpOoAOIKUTEILHON  KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOSITETbHOCTH, AKKypaTHOCTM M  OTBETCTBEHHOCTH 3a TMOJIyYEHHBIN
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe MW HadajlaM MaTEeMaTHYECKOTO
aHaIH3a JIKUT JAeATETHHOCTHBIN IPUHIIAI 00yUYEHUS.

B crpykType yuebHOro kypca «Anrebpa M Hayajga MaTeMaTH4Ye€CKOTro
aHaJIKM3a» BbIICJIECHBI CIEAYIOUIUE COAEepPKATEIbHO-METOUYEeCKue TuHuu: «Yucna
U BBIYUCIICHU», «DyHKINUU U Tpadukuy, «YpaBHEHUS U HEpaBeHCTBa», «Hauamna



MaTeMaTHYecKoro aHammza», «MHoxecTBa © Joruka». Bce OCHOBHbIE
COJIEPKATENbHO-METOANUECKUE JIMHUM HU3YyYaloTCs Ha TMPOTSHDKEHUU JABYX JIET
oOydeHusI Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUsl, €CTECTBEHHO JOTIOJHSIS
JpyT Ipyra U MOCTETICHHO HACHIIIAsACh HOBBIMH TEMaMH U pasieiamu. JlaHHBIHA
yU4eOHBIA KypC SIBISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIep’)KaHUE HECKOJIbKMX MaTeMaTHUYeCKUX AMCLUMIUINH, TaKHX Kak anreopa,
TPUTOHOMETPHUSI, MAaTEeMAaTHUECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTU4YeCKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaACBalOT Bc€ Ooiee
IMIMPOKUM MATEMAaTHYCCKUM aIlllapaToM, Y HUX MOCJIEeI0BaTeIbHO (hopMupyeTcs u
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYECKYI0 MOJEIb peabHOM
CUTYaIliH, PUMEHATh 3HAHUS, MOJTYYCHHBIE TP U3YYCHUU y4eOHOTO Kypca, IS
peIIeHUsI CaMOCTOSITENTFHO CHOPMYIUPOBAHHON MAaTeMaTHYECKON 3a7au, a 3aTeM
UHTEPIIPETUPOBATH CBOM OTBET.

CopeprkarenbHO-METOMYECKass JTUHUS «YUucina ¥ BBIYUCICHUS 3aBepIIacT
¢dbopMHpOBaHNE HABBIKOB MCMOIB30BAHUS JACUCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss (OPMUPOBAHHMIO  HABBIKOB
paIMOHAIBHBIX BBIYMCIICHUM, BKIIIOYAIOMIMX B CEOS MCIOJIb30BAaHUE PA3IMYHBIX
dbopM 3amucu YHWCIa, yYMEHUE JenaTh MNPUKUAKY, BBIMOJHATH MPUOIMKEHHBIC
BBIUMCJICHHSI, OLIEHUBATh YWCJIOBBIC BBIpAXEHHS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HAaTypajbHBIX, IIEIbIX,
palMOHAIBHBIX W JCUCTBUTEIBHBIX  YHCEN  JIOMOJIHAIOTCS  MHOKECTBOM
KOMIUIEKCHBIX 4HCell. B KakIoM M3 3TUX MHOXKECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puUYecKue 3aJaud U ONepaluu: JeJeHHE Haleno,
OTEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJBIX 4YHCeN, ocoOble CBOICTBa
paIMoOHATBFHBIX ¥ UPPAIMOHATBHBIX YHCeN, apu(PMETUIECKUE OTEepaIiy, a TaKkxKe
U3BJICUCHHE KOPHSA HATYpaJbHOM CTETNEHM Ha MHOXKECTBE KOMILJIEKCHBIX YHUCEIL.
bnarogapss mocienoBaTenbHOMY paCIIMPEHUIO KpPyra HCIMOJIb3YEeMbIX YHCEN U
3HaKOMCTBY C BO3MOKHOCTSMH MX MPUMEHEHHS JUIS PEIICHUS Pa3iINMYHbIX 33734
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTHKH KaKk HayKH U €€ POJH B
MIOCTPOCHUU MOJIEJICH PEaJIbHOTO MUpa, IMIMPOKO HCIOJB3YIOTCA 0000IIeHue M
KOHKpETH3aIHsI.

Jluaus «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCS HA MPOTHKEHUU BCETO
oOy4yeHHsT Ha YpPOBHE CpPEIHEro oOIIero o0pa3oBaHUs, MOCKOJBKY B KaXIOM
pasnene IIporpaMMbl MPEeAyCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pe3ynpTaTe OOYyYalOlIUECs OBJAJECBAIOT PAa3IMYHBIMU METOJAAMU  PEIICHHS
paIMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeIbHBIX, JIOTAPUPMUYECKUX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3a1ad,
coJiepKalmx MmapameTphl. [lodydeHHBIE YMEHHS IIMPOKO HCIOIB3YIOTCS MPH



UCCIIEIOBAHUU (PYHKIIMI C MOMOIIBIO NPOU3BOHON, MPU PEIICHUU MPHUKIATHBIX
3a]a4 W 3a7]a4 Ha HaXOXKJEHHE HaWOOJBIINX M HAaUMEHBIINX 3HAYCHUH (DYHKIUH.
Jannast copep:karenbHas JUHUS BKIIOYAeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBINIOJIHATh ~ pacy€Thl 1O  ¢opMysnaM, MNpeoOpa3oBaHUs  PalMOHAIBHBIX,
UppAIMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUN, a TAKKE BBIPAXKEHUI,
COJIEpKaIMX CTENEeHU U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
a0CTPAaKTHOrO MBIIUICHUSI O0ydYaroImuXxcs, (GOPMUPYIOTCS HABBIKUA JIE€TYKTUBHBIX
paccyxJieHuid,  pabOTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEACTABICHUS
3aKOHOMEPHOCTEW M 3aBUCHMOCTEM B BHJI€ PaBEHCTB W HEpaBEHCTB. Auredpa
npearaet 3(PQEKTUBHbIE HWHCTPYMEHTHI ISl PEIICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]1a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOMXKHOCTH KaK
A3bIKA HAYKH.

CopepxarenbHo-MeToauuecKass JUHUS «DyHKIMM U TpaQuKU» TECHO
NEeperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4e€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIPHOCTh U3yUEHN MaTepurana. M3ydeHue cTeneHHoun,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMI, UX CBOWMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIIUU NJIsi pelIeHus 3a7a4 U3 JAPYruX y4eOHBIX
MPEAMETOB U PEATBHOM KU3HU TECHO CBSA3AHO KaK C MATEMATUYECKUM AHAIU30M,
TaK M C pEIIeHHWEeM YpaBHEHM W HepaBeHCTB. [Ipum 3TOM OoJbllIOE BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpakaTh (hOpMyJaMu 3aBUCUMOCTH MEXKIY
pa3sNTUYHBIMU BEJIMYMHAMH, MCCIIEOBATh TMOJyUYCHHbIE (QYHKIIUU, CTPOUTH HX
rpaduku. Martepuan 3Toi cofep:KaTeTbHON TUHUN HAIlEJIeH Ha pa3BUTHE YMEHHM
U HaBBIKOB, IMO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMHU B
paznuuHoi ¢dopme: aHaTUTHYECKOU, Tpaduyeckoi u cioBecHoil. Ero msyuenwue
CIIOCOOCTBYET Ppa3BUTHUIO AJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHNIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxartenbHas nuHus «Havana mMareMaTH4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIHIMPUTH KPYT KaK MaTeMaTHYECKHX, TaK U MPUKIATHBIX 3a/1ad,
JOCTYITHBIX 0O0YyYarolMMcs, TaK KaK y HUX MOSBISIETCS BO3MOXKHOCTb CTPOHUTH
rpa@uky  CIOXHBIX (YHKLUMMA, OMpEeAeNsaTbh HMX HauOOJbIIMNE W HAaUMEHbIIUE
3HAUCHUS, BBIYUCIITH MUIOMAAu (Guryp u oObEMBI TEJ, HAXOAWTh CKOPOCTH M
yCKOpeHHusl TmpolieccoB. JlaHHasi coaep:KaTeiabHasi JMHUSA OTKPHIBAET HOBBIC
BO3MOYKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNiell pealbHbIX CUTYyaluH,
MO3BOJIIET HAXOJWTh HAWIYYIIEE PEUIEHWE B TMPUKIAAHBIX, B TOM YHCIIE
COLIMAJIBHO-I)KOHOMHUYECKHX, 3a/1a4ax. 3HAKOMCTBO C OCHOBaMH MAaT€MaTHYE€CKOrO
aHanu3a CIocoOCTBYeT pa3BUTHIO aOCTPaKTHOTO, (OPMAIBHO-JIOTHYECKOTO U
KPEaTUBHOTO MBITIUICHHS, (POPMUPOBAHUIO YMEHUW pPACIO3HABATh MPOSIBICHUS
3aKOHOB MaTeMaTHKW B HayKe, TEXHUKE U HcKyccTBe. OOydarouiecs: y3HarT O



BBIJIAIONTUXCS pe3yiIbTaTaX, TOJYYCHHBIX B XOJ€ Pa3BUTHUS MaTEeMaTUKH Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYECKass TUHUS «MHOKECTBa M JIOTHKA)» BKIIOYACT B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOTruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TIpeiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBECTUHSIONINN BCE pa3feibl
MaTeMaTUKH H e¢ TPWIOKEHUN, OHU CBSA3BIBAIOT pPa3HbIE MaTEeMaTHYCCKUE
JUCUUIUIMHBL W WX TMPWIOKEHUs B eauHoe wenoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMycss MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMAaTHUKHU U HCIOJIb30BATh €T0 ISl BHIPAXKEHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpPU3HATh
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OMpPEACIEHHBIM
npaBujaM  TMOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  dJIEMEHTaMU
MaTEMaTUYeCKONM JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHUECKOTO MBIILICHUS
O0OyYaroIIMXCs, TIO3BOJIIET UM CTPOUTH CBOM PACCYKIEHUS Ha OCHOBE JIOTHICCKUX
npaBuiI, POPMUPYET HABBIKM KPUTHICCKOTO MBIIIJICHUS.

B yueOHOM Kypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIHM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJICIHPOBAHUS, KOTOpPHIE MPU3BAHbBI
CrocoO0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJIEICH peabHBIX
CUTYyallMi, WCCIACAOBAHMS O3TUX MOJENEH C IOMOIIBIO ammapara aureOpbl |
MaTEeMaTH4YECKOTO aHalii3a, WHTEPIPETAIMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUS BIUIETEHBI B KOKIIBIN U3 Pa3/IesioB MPOTPaMMBI, IIOCKOJIbKY BECh MaTepHall
y4eOHOr0 Kypca IIMPOKO HCIIOJNB3YeTCs I pelieHus MpUKIaaHbX 3anad. [lpu
pPEIICHUH  pEabHbIX  MPAKTUYECKUX  3a7ad  OOydYaromiuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHIO, 0000ImaTh M KOHKPETU3UPOBATh  MPOOJIEMY.
JlesitenbHOCTh 1O (OPMUPOBAHWIO HABBIKOB PEIICHHS] TMPUKIAIHBIX 3a1a4
OpraHU3yeTCs B MPOIIeCCe U3yUeHUs BCeX TeM yueOHOTO Kypca « Anredpa u Hadasna
MaTEMaTUYECKOrO aHaTU3ay.

Ha wusyuenue ydeOHOro kypca «Anrebpa W Havajla MaTeMaTHYECKOTrO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 yacoB (4 4aca B HeJIeIIO).



COJEPXXAHUE OBYUYEHUA
10 KITACC

Yucsia v BbIYMCIEHUS

Paunonanbupie uncia. OOBIKHOBEHHBIE U JIECATUYHBIE JIPOOU, MPOILIECHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. [lpumeHnenue apoOedt U MPOLEHTOB JIs
pELIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACiEi 3HAHUHN U PeabHOM )KU3HU.

JlelictBuTenpHble  4ucha. PanuoHanbHBIE W UPpPALMOHAIIBHBIE YHCIIA.
Apudmernueckre  onepalMy ¢ JCUCTBUTENIBHBIMU  4YHCIaMd.  Moayib
JEUCTBUTENLHOTO YHUCIa U ero cBoicTBa. [IpubnmkEHHbIC BHIYMCIICHHUS, TIPaBUIIa
OKpPYTJIEHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYMCICHUN.

Crenenp ¢ uenpiM mnokaszarenemM. buHoMm Herotona. Hcenmonbe3oBaHue
noAXosAIEeH (GOPMBbI 3aMMUCH JEHCTBUTEIBHBIX YUCEIT I PEIICHUS TPAKTUUYECKUX
3a7a4 ¥ MPEJACTABICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa mnorapupma. JleciTUUHBIE U HATypaJlbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAaHT€HC YHCJIOBOIO apryMeHTa. ApPKCHHYC,
aPKKOCUHYC M ApKTAaHI'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCUIIbHBIE YpaBHEHUSI M ypaBHEHHUs-CleACTBUA. HepaBeHCTBO,
pELICHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1EJBIX U APOOHO-PAIIMOHATBHBIX YPABHEHHUMN U
HEpPABEHCTB. MHOIrOWIeHbl OT OJIHOW MEepeMEHHOW. JlemeHne MHoroujieHa Ha
MHOIowieH ¢ ocrarkoM. Teopema be3y. MHoOrowiessl ¢  LEJIBIMUA
ko3punmenramu. Teopema Buera.

[IpeoOpa3zoBaHus YNCITOBBIX BRIPAKEHUMN, COJIEPIKAIINX CTEIIEHN U KOPHH.

HNppanunonanbHbie ypaBHEHUS. OCHOBHBIE METO/IbI penieHust
UppaImoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbI PEIICHHS IOKa3aTEIbHbIX

YPaBHEHUM.

[Tpeobpa3zoBanue BbIpaX)eHH, COEPIKALIUX JOrapru(MBbI.

Jlorapudmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI pelieHus
Jgorapu(pMUUECKUX YPaBHEHUH.

OcCHOBHBIE TPUTOHOMETPHUUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAKEHUN. PellleHre TPUroHOMETPpUYECKUX YPAaBHEHUM.



Pemienne cucrem JIMHEWHBIX YpaBHEHWMH. MarTpuua CHUCTEMBI JIMHEWHBIX
ypaBHeHMI. OnpenenuTenb MATpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMbl JIMHEWHBIX YypaBHEHWI. PellleHHe NpHUKIagHBIX 3a4a4 C I[MOMOULIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHMI. lcciaegoBaHue TMOCTPOEHHOM MOJENU C
ITIOMOIIBIO MaTPHUI] ¥ ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTHYECKHUX MOJENEN PEAlbHOM CHUTyallMd C IMOMOIIBIO
YpPaBHEHUII W HEpPaBEHCTB. lIpuMeHEHHE ypaBHEHMII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jad M3 pa3IMyHbIX 00JIacTell HayKu U peasibHON
KU3HU.

@OyHkuuu U rpapuku

OyHkus, crnocoObl 3amanus (QyHKIuM. B3auMHO 00paTHble (QYHKIMH.
Kommnosumms pyskiuit. I'paduk  yHkmum. DinemeHTapHbIE MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymn QyHkum.
[IpomexxyTku 3HaKonocTosiHCTBA. YETHbIE 1 HeuéTHbIe (QyHKuMH. [leproauyeckue
¢ynkuuu. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
dbynkuuu. Hanbosbiiee n HauMeHblee 3HaueHus: QyHKIIMM HAa POMEXKYTKE.

Jluneiinasi, KBaJpaTuyHash W APOOHO-TMHEWHAs (PYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHast GyHKIMS ¢ HATypajIbHBIM U 1I€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduKk KOPHS N-OM CTENEHU Kak (PYHKIUHU OOpaTHOM
CTENIEHU C HATYpaJIbHBIM [TI0KA3aTEJIEM.

[TokazatenbHass u jorapudmuyeckas (GyHKIUU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgpukoB GyHKIMMA 715 pelICHUs] YpaBHEHUM.

TpuronomeTpuyeckass OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

DYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX MpOIEcCCaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEN.

Hauyana MaTeMaTH4ecKoOro aHajaim3a

ITocaenoBaTelIbHOCTH, CHOCOOBI 3aJlaHWsl IOCJIEAOBATEILHOCTEH. MeTox
MaTeMaTU4eCKON WHIYKLUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. MICTOpHSI BO3HUKHOBEHHSI MAaT€MAaTHYECKOIO aHajiu3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas U reoMeTpuueckas mporpeccuu. beckoneyHo yObiBaroias
reoMmerpuueckas nporpeccusi. Cymma O0€CKOHEYHO YOBIBAIOIIEH TeOMETPUUYECKON
IIPOrpecCchuy. JIMHEVHBIN U 3KCIIOHEHIMAIBHBIN poCcT. Yncio e. Popmyia CI0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTrpeccuy JUIsl PELIEHUs pealdbHbIX —3a1ady
MIPUKIIATHOTO XapaKTepa.



HenpepsiBHble (yHKIMM W MX CBOMCTBAa. TOuykM pa3pbiBa. ACHMITOTEHI
rpajuxoB ¢ynkiuii. CBoiicTBa (QyHKIMI HENpPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUIsl PELICHMs HEpaBeHCTB. [IprMeHeHne CBOWCTB HENPEPBIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BrOpas npousBoaHble QyHKIMHU. OnpeesneHue, TeOMEeTPUIECKUN U
buznyecKuit CMBICI MPOU3BOIHOMN. YpaBHEHHE KacaTeIbHOU K rpaduky QyHKIUH.

[TpousBogubie  smemeHTapHbiXx  ¢yHkiuil.  [IpousBogHass  CyMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHoOXxecTBO, oOIlepald HaJ MHOXKECTBAMM M HX CBOMCTBA. Jluarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB M SBICHUM, NPU PELIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHMYECKOIO OOBEKTa, CIEACTBHE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KIIACC

Yucaa v BIYMCICHUSA

HatypaneHble n nensle yucia. IIpumeHeHne npru3HaKkoB AECIUMOCTH LIEJBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHbiliee oOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa 1js penieHus
3a/1ay B LEJbIX YHCIIAX.

KoMmmnekcHble uucia. Anredpanueckass W TpPUTOHOMETpUYECKass (QOpMbI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeTrudyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHON IJIOCKOCTH.
®opmyna Myaspa. Kopau n-oii cTeneHu U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUs U HEPABEHCTBA

CucreMa M COBOKYINHOCTb YPaBHEHHWW W HEPABEHCTB. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-CJIEICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPUYECKHMX  YpPaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS I[OKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEUICHUS CHCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHbIX U JOTapU(PMUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMETPaAMHU.



[IpumeHeHne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKHX 3a7ad M 3aJa4 M3 pa3IMYHbIX O00JacTel HAayKh M pealbHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu GyHkIUd. ['eomerpruyueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTtpuyeckue GyHKIINH, UX CBOWCTBA U TpapuKu.

['padrueckne mMeTonbl pellleHUs ypaBHEHUW M HepaBeHCTB. [ 'paduueckue
METO/bI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IIPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3aady U3 JPYTUX YYEOHBIX
MPEIMETOB U PEATTBHOM KU3HMU.

Havana MmaTeMaTH4€CKOr0 aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH HAa MOHOTOHHOCTb U
skcTpeMymbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBUIETO  3HAYEHUU
HEIpEePbIBHON (YHKIMHU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEHIeHUs B
NPUKIAJAHBIX 3ajadyax, JUIsl OINpPEIENIEHHs CKOPOCTM W YCKOPEHHMs IHpolecca,
3aJIaHHOTO (HOPMYJION WK TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuUH. [IpaBuna HaxoX1eHHs TepBOOOPA3HbIX.

WNuterpain. I'eomerpruueckuit CMBICII VHTErpala. Brruncnenue
onpenenéHHoro uurerpaia mno ¢popmyne Hetorona-JleiOuua.

[TpumeHeHne uMHTErpaja s HAXOXKICHHS IUIOMAAEH IUIOCKUX (QUIyp Hu
00BEMOB T€OMETPUUECKUX TEIL.

[Tpumepsl pemenuit auddepeHnuanbHbIX ypaBHEeHUH. MartemaTuueckoe
MOJICJIMPOBAaHUE peajbHBIX TMPOIECCOB C€ MOMOLIbI0 U depeHInanibHbIX
YPaBHCHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBIEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaIaHCKOro BOCIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUJaIOIIEeTrocs Kak aKTUBHOTO H
OTBETCTBEHHOTO  4JIE€HA  POCCHUHCKOrO  OOIIecTBa,  MNPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeIyp TpaKJaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C UX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBOKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSM POCCHUMCKUX MaTEMATUKOB U POCCUMCKONW MAaT€MaTUYE€CKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOrusax, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOrO Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O0 CO3HAHUS, dTUYECKOTO IMOBEACHUS, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHWE K MHpPY, BKJIOUas ACTETUKY MAaTeMaTUYECKHX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMuYHbIX BUJOB UCKYCCTBA;

5) pusuecKoro BOCIUTAHMS:

chOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MAaTeMAaTUYeCKHe 3HAHUSA B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOTo 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0POBbIO (3I0pPOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (U3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN €S TEIbHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHMS:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOJIOOUS, HHTEpEC K
pa3nmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHUSIMHU, YMEHHE COBEpIlaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccnrn W Ppeann30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,



FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHUYeCKOMY  OOpa3oBaHUIO U
caMOOOpa30BaHUI0 HAa TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MTPAKTUUECKUX 3aJ/1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYpbl, TOHUMAHUE BJIMSHUS
COI[MATIbHO-?KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW IS pelieHus 3ajgad B 00JacTu
OKpY>Karoliel cpenpbl, IJIaHUPOBAHWE IIOCTYNKOB W OIICHKH HMX BO3MOXKHBIX
MOCJICICTBUIN JIJI OKPY’KAIOIIEH CpPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAaKTUKH, IOHHUMaHUE
MaTeMaTHYECKOW HayKH Kak cdepbl 4YeIoBEeYeCKOM AesATEIbHOCTH, JTaroB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TMO3HAHUS MHUPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIUBUIYAJIbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe /1eiiCTBUS

ba3oBble jornueckue aeiicTBU:

BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC MPH3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICJICHHS] TIOHATUN, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIACcCU(UKAIUH,
OCHOBaHUS /7151 00OOIICHHS U CPaBHEHMSI, KpUTEPUU TTPOBOAMMOTO aHAIIN3A,

BOCIIpUHUMATh,  (GOPMYyIUpPOBaTbH M  MPEoOpa3oBBIBATH  CYKICHUS:
YTBEPAUTEIBHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC

BBISIBJIAITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUYUN;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUCHHM, YMO3aKIIFOUCHHI 110 aHAJIOTHH;

IPOBOJUTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MATEMAaTHUECKUX YTBEPKACHUN
(IpsiMBIE W OT MPOTUBHOTO), BEICTPAUBATh apPTYMEHTAIMIO, IPUBOIUTH PUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BHIBOJIbI;

BBIOMpaTh Ccrnoco0 penieHus ydyeOHOW 3ajgadu  (CpaBHMBATh HECKOJIBKO
BapHMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUMH ¢ y4EToM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



Bba3oBble ucciaenoBaTe/bCKue eCTBHSA:

UCITIOJIB30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEUHEe,  MpoOJeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIBHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXTy 00bEeKTaMU, SIBICHUSIMU, IIPOLECCAMU;

CaMOCTOATENHLHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTaMm
OPOBEAEHHOIO  HAONIONEHHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBATh BO3MOXXHOE pPa3BUTHE IMPOIECCa, a TAaKKE BbIIBUraTh
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIIOBUSIX.

Pabora c nndopmanueii:

BBISIBJISITH JeOUIUTHl HHPOPMAINH, JAaHHBIX, HEOOXOAMMBIX IS OTBETAa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AHATU3UPOBATD,
CUCTEMAaTHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO DPA3IUYHBIX BUIOB H
dbopmM IpeacTaBICHNUS,

CTPYKTYpPUpPOBAaTh MH(POpPMALIMIO, MPEACTABIATh €€ B pa3IMyHbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLIEHUBATh Ha/IEKHOCTD uHbOopMauu 1o CaMOCTOSATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHHBEpPCaAJIbHbIE Y4eOHbIE A1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYITHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasIMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3a/1auH,
KOMMEHTHUPOBATH MOJYYECHHBIN pE3yJIbTaT;

B X0j€ 00CYXXJIeHUS 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYKJIaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pEILIEHHUs], COMOCTABIAThH CBOU CYXIEHHS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3ju4ve M CXOJCTBO MO3ULUNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,;

IIPEACTABIATh PE3YJbTAThl PELICHUS 33J1a4i, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaad
IPE3EHTALUN U OCOOEHHOCTEN ayAUTOPUH.

PerynsiTuBHbBIC YHHBepcaJbHble Y4eOHbIe AeHCTBUS



Camoopranu3anus:

COCTaBIISATh ILJIaH, AITOPUTM PEIICHUS 3a/1aul, BIOUPATh CIIOCOO pElIeHUs ¢
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM UH(OpMAIIUU.

CaMOKOHTPOJIb, SMOUMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh ~ HABBIKAMU  TO3HABATEIBLHOM  peduiekcuM  Kak  OCO3HAHHUS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pelIeHHUs
MaTeMaTU4YECKOW 3a7auH;

MPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCUTH KOPPEKTHUBBI B JEATECIILHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBIACHITH IPUUHUHBI
JOCTHKEHUS WIIM HEJIOCTHUIKEHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIHUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMMATh M MCIOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl mpu pelmeHur Y4eOHBIX 3a7ad, NPUHUMATh II€Jib COBMECTHOM
NeSATEeIbHOCTH, TJIAHUPOBATh OPTAHHU3AIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, JOrOBapUBaThCs, OOCYX JaTh TMPOIECC M pe3yJdbTaT padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax paboThl (0OCyXaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThHl W
KOOPAMHUPOBATh CBOU JECHCTBHUS C JIPYTMMHM YJI€HAMH KOMAaH[bl, OLICHHBATh
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUSI.

NHNPEAMETHBIE PE3YJIBTATBI

K xonmy obOydenus B 10 kiaacce oOydaromuiics MHOJYYUT CIEIYIOIINE
MPEIMETHBIC PE3yJbTAaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTeMaTUYECKOr0 aHaIU3a»:

Yucii1a ¥ BBIYUCTICHUSA

CBOOOJHO OIEpPUPOBaTh MOHATUSMHU: palMOHAIbHOE YHCIO, OECKOHEYHas
nepuoanyeckas JApoOb, TMPOIEHTHI, HWPPALMOHAIBFHOE YHCIO, MHOXECTBa
PaLMOHATBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb JEHCTBUTEIBHOTO YUCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAAHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTh MPUOIMKEHHBIC BRIYUCIICHUS, TPABUIA OKPYTIICHUS, MPUKUIKY U
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



CBOOOJTHO ONEPUPOBATH MOHSATHUEM: CTENEHb C LEJIbIM I[IOKa3aTeleM,
WCITOJIB30BAaTh MOAXOASANIYIO (DOPMY 3aIMCH IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

CBOOO/IHO OIEpUPOBATh MOHATHEM: apUPMETHUECKUN KOPEHb HATypalbHON
CTEIICHH;

CBOOOJIHO OIIEPUPOBATH MMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTeNIEM;

CBOOOJHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, JACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CcBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC
YUCJIOBOTO apryMEHTa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC M apKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

cBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXJIECTBO, YPaBHEHHE, HEPABEHCTBO,
PABHOCHWJIBHBIE YPAaBHEHUS U YPABHEHHUS-CIIECICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JIPOOHO-
palMOHAJIBHBIX YPAaBHEHWM, IPUMEHATH METOJ HWHTEPBAJIIOB JUIA PELICHUS
HEPABEHCTB;

cBOOO/IHO OIEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOH,
MHOTOWIEH ¢ UeNbIMU KO3(h(UIMeHTaMu, KOPHU MHOIOWIEHa, MPUMEHAThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a1ay4;

cBOOOIHO ONEpUpOBaTh MOHATUSAMHU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUN CMBICI,
WCIIOJIBb30BaTh CBOWCTBA ONPENENNTENA 2 X 2 JUId BBIYHUCICHUS €r0 3HAYEHUS,
IMPUMEHSTh ONPENCIIUTENIN I PELUIEHUs CHUCTEMBbl JIMHEHWHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAllMH C MIOMOILIBIO CUCTEMbI JUHEHHBIX YPABHEHUH,
MCCIIE0BAaTh IIOCTPOCHHBIE MOJEIH C IIOMOLIBI0O MATPUL] U OIpEAEIUTENEN,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pe3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKCHUN;

BBITNOJIHATH MpeoOpa30BaHMs YHUCIOBBIX BBIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAJIHBIM [T0KAa3aTelIeM;

UCITI0JIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3zoBaHus
Jorapu(pmMHUECKUX BbIPAXKEHUN;

cBOOOIHO OMEpPUPOBATh MOHATHUSAMU: HPPALMOHANBHBIE, MOKAa3aTEIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIBHBIX
IIEPEXO0I0B WA OCYILECTBIISAA NPOBEPKY KOPHEM;



IPUMEHSTh OCHOBHBIE TPUTOHOMETPHUUECKHUE (POPMYIIBI AJIsl TpeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAUMbIE  (OpPMYJbl Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKEHHSI, YpaBHEHHUS, HEPABEHCTBA II0 YCIOBHIO 3aJadd, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIB30BAHUEM almapara ajreopsl.

DOyHKUMHA U TPaPuKU:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/1aHusl QyHKLUH,
B3aMMHO O0OpaTHble (QYHKIUHU, KOMHOO3MIMUSA (QYyHKUUNA, Trpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpauKoB (PyHKIUH;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACThb ONPEIEICHUS U MHOKECTBO
3HaYeHUHN QPYHKINU, HYIH QYHKIMH, TPOMEXYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUpPOBaTh MOHATUSMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepPUOINYECKUE (PYHKIIUHU, TPOMEKYTKH MOHOTOHHOCTH (PYHKIUU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHbIM U
HeabIM TOKa3zareneM, rpa@uk CTeNeHHOW (YHKUMU C HATypalbHbIM U LEJIBIM
nokasaresieM, rpauk KOpHsS N-Oi CTENeHH Kak (yHKIMH OOpaTHOW CTENEeHH C
HaTypaJbHbIM I0Ka3aTeJEM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U IOCTPOEHUE UX TPaPUKOB;

CBOOOJHO ONEpPUPOBATH MOHATUSMHU: MOKa3aTeslbHAs U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BAThb MX TIpa@UKUA [JIs PEIICHUS
YPaBHEHUH;

cBOOOJIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUUECKAs] OKPYKHOCTb,
OTpeJeIeHHe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku  (QYHKIMA Ui UCCIENOBaHMUS MPOLIECCOB U
3aBUCUMOCTEN MpHU pElIeHUH 3aJlay U3 APYrHuX y4eOHBIX MPEIMETOB U PEalbHON
U3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCIMOCTH MEX]y BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJm3a:

CBOOOJTHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKas U TreoMeTpuuecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi FT€OMETpUUECKasi MPOrPeCCUs], TUHEUHBIN U
HKCMOHEHLUATIBHBIA POCT, (POpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUU IS PELIEHUs peajbHBbIX 3aJad IPUKIAJHOIO
XapaKTepa;



cBOOOIHO OMIEPUPOBATH MOHATUSAMU: TIOCTIEA0BATEIBHOCTD, CIIOCOOBI 3aJaHHS
MOCIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEJOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOIHO OIEpUpPOBaTh IOHATUSIMU: HENpPEPbIBHBIE (YHKLIMU, TOUYKU
pa3pbiBa rpaduka GpyHKINK, aCUMIOTOTHI Tpaduka GyHKINN;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpE3KeE,
IPUMEHATH CBOMCTBA HEMPEPBIBHBIX (DYHKIUI 17151 peLIeHMs 3a/1a4;

CBOOOIHO OIEpUpOBaTh MOHATUSIMU: TI€EpBas U BTOpas IPOU3BOJHBIC
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISTH MPOU3BOHBIE CyMMBI, IPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (YHKIUH, 3HATh IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHM CMBICT MPOU3BOJHON IJis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOMHO  OMNEpPHpPOBaTh TMOHATHUSMHU: MHOXKECTBO, ONEpaluud  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jyisi ONMCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CcBOOOZHO OIEpPHPOBATh TMOHATUSMU: OIpEAeIeCHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, TOKA3aTEIbCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBRA.

K xonmy oOydyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIOLTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTeMaTHYEeCKOTO aHAIU3ay:

Yuciaa 1 BBIYUCTICHUA:

cBOOOZHO OMNEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1IEJ0€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MUCIOJIb30BaTh MPU3HAKHU JIEIUMOCTH
uenbix yucen, HOJl n HOK HaTypasibHBIX uMcen sl pelieHus 3a1ay, IPUMEHSTh
anroput™m EBkinna;

cBOOOMIHO OMEpUpPOBATh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B PA3JIMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

cBOOOIHO ONEpUPOBATH MOHATHSAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE YMCIa B alreOpandeckol u
TPUTOHOMETPUUECKOH (popMe, BBIIIOJIHATH apu(PMETUUECKUE ONEpal C HUMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOOJHO OMNEPUPOBATh TMOHITUSMH: HppaAlMOHAIIbHBIC, MOKAa3aTelbHbIE U
JorapuMUUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIbHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEM TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoammble  (HOPMYIBI TSI PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTh YpPaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUSA, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUYECKUX YPABHECHUN U HEPABEHCTB;

peuarsb palOHaJIbHbIE, VppallOHAIbHBIE, II0OKA3aTEJbHbIE,
gorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOIYJIU U apaMeTpPhI;

MPUMEHSIThH TpaduuecKue METOIbI JIJIsl PEIICHUSI YPaBHEHUN U HEPABEHCTB, a
TAKXKE 3aJ71a4 C MapamMeTpaMu;

MOJICIUPOBATh peajbHbIE CHUTyallMd Ha S3bIKE alreOpbl, COCTaBJISATh
BBIPAKCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIOBUIO 3aJa4H,
UCCIIEIOBAaTh TMOCTPOCHHBIE MOJEIM C MCIOJB30BAHUEM alllapara aireopsl,
MHTEPIPETUPOBATH MOJTYUCHHBIN PE3YJIbTAT.

DYyHKIUM U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIMHA C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TE€OMETpUYEeCKHe oOpa3bl YypaBHEHUW U  HEPaBEHCTB Ha
KOOPJAWHATHOU IJIOCKOCTH;

CBOOOJTHO  OMEPUPOBATH TOHITHSAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHKmii;

NPUMEHITh (GYHKIMU JJI1 MOJECIMPOBAHUS W MCCICAOBAHUS PealIbHbIX
ITPOLIECCOB.

Hauasa maTeMaTH4eCKOr0o aHAJIU3A:

WCITIOJI30BATh MPOU3BOIHYIO VISl UCCIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxO0JUTh HAMOOJIbIIICe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMH HEMPEPHIBHOU Ha
OTpE3KE;

MCIMOJI30BaTh MPOU3BOAHYIO Ui HAXOXKJACHHUS HAWIIYYLIEr0 pELICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COLUHUAIBHO-d)KOHOMUYECKUX, 3ajadax, st
OTIpEJICICHHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHOro (Gopmynoi wim
rpaduKom;



CBOOOJHO OMEpUPOBATHh MOHATHSAMHU: TepBooOpa3zHas, ONpeAeTEHHBIN
UHTETpaJl, HAXOJUTh MEePBOOOpa3HBIC 3JIEMEHTAPHBIX (QYHKIMA U BBIYUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

HaXOJUTh IUIOLIA/IU TUIOCKUX (UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETPaa;

UMETh TMpEJCTaBIIEHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TMpHUMEpe
cocraBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MPHUKJIaJHbIE 3aa4id, B TOM YHUCIE COIHUAIbHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.
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11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Konrpoabubie  IIpakTuuyeckue
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padoThI padoThI
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HOYPOYHOE IIVIAHUPOBAHUE

10 KJIACC

Ne

w/n Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE PeCypPChI

MHO03k€ecTBO, ONepauy Hal
MHOKE€CTBAMHU U UX CBOMCTBA

2 Huarpammsl Ditniepa-Benna

http://www.alleng.ru/edu/math1.htm

https://math-ege.sdamgia.ru

[TpuMeHeHne TEOpPETUKO-
3 MHO>XECTBEHHOT'O aIlapara
JUISl pellieHus 3aa4

PanmonaneHbie ynca.
OOBIKHOBEHHBIE U

4 JECSTHYHBIE TPOOH,
MPOIICHTHI, OECKOHEYHBIC
MEPUOIUUECKHE IPOOH

PanyionaneHble yncna.
OOBIKHOBEHHBIE U
5 JecATUYHbIe Ipoou,
MPOIICHTHI, OECKOHEYHBIC
NepUOANYEcKHe JpooH
[Ipumenenue apooGeii u
6 IPOILICHTOB JUISl PELLICHUS
NPUKIIaJHBIX 3a/1a9
[Ipumenenue apoOeii u
IPOLIEHTOB JUISl PELLICHUS

http://alexlarin.net

https://math100.ru/

http://www.fipi.ru/

https://math-ege.sdamgia.ru

https://learningapps.org




MPUKJIAJAHBIX 33734

JlericTBUTEIbHBIC YUCTIA.
PannonansHbie 1
UppALMOHATILHBIE YHCIIa

ApudmeTrnueckue onepanuu
C IeCTBUTEIbHBIMU YHUCIAMHU

https://math100.ru/

http://www.fipi.ru/

10

Moaynb AEHCTBUTEIBHOIO
JHclIa U €ro CBOMCTBA

http://www.alleng.ru/edu/math1.htm

11

[TpubnmxEHHBIC BEIYUCIICHMUS,
MpaBUJIA OKPYTJIEHUA,
IMPpUKHUAKA 1 OLICHKAa
pe3yJibTaTa BEIYMCIIECHUM

https://math-ege.sdamgia.ru

12

13

14

15

OcHOBHBIE METOIbI PEILICHUS
LEJIBIX U APOOHO-
panuoOHaJIbHBIX ypaBHeHI/Iﬁ n
HEPABEHCTB

OCHOBHBIE METO/IBI PEIICHHSI
LEJBIX U JPOOHO-
panuoOHaJIbHBIX ypaBHeHI/Iﬁ n
HEPABEHCTB

OCHOBHBIE METO/IBI PEIICHHSI
LEJBIX U JPOOHO-
palMOHABHBIX YPaBHEHUN
HEPABEHCTB

MHorouieHsl 0T OJHON
nepeMeHHou. Jlenenue
MHOTr'O4YJIEHA Ha MHOTOYJIEH C
ocratkoM. Teopema besy

https://math-ege.sdamgia.ru

http://www.fipi.ru/

https://math-ege.sdamgia.ru

http://alexlarin.net




16

MHOTOYJICHBI C IEITBIMH
koaddurmentamu. Teopema
Buera

https://learningapps.org

17

18

19

20

21

Pemenne cucreM TUHENHBIX
ypaBHEHU I

Penrenue cucrteM THMHEHHBIX
ypaBHEHUH

Marpuiia cucTeMbl JIMHEHHBIX
ypaBHeHui. Onpenenurenb
MaTpHIIbl 2%X2, ero
T€OMETPUYECKHI CMBICT U
CBOIICTBA; BLIYUCIECHHUE €0
3HaYCHUS

Onpenenuresb MaTPUIBI 2X2,
€ro reOMETPUYECKHI CMBICT U
CBOMCTBA; BEIYHCIICHHE €TO
3HAUCHUS

IIpuMeHeHne onpenenuTens
JUISL PELLIEHUS] CUCTEMBI
JIMHEUHBIX YPaBHEHUN

https://math100.ru/

http://alexlarin.net

http://www fipi.ru/

https://math-ege.sdamgia.ru

http://www.alleng.ru/edu/math1.htm

22

Pemenne npukiiagHeIx 3aaa4d
C IOMOIIBIO CUCTEMBI
JIMHEUHBIX YPaBHEHUN

http://mathege.ru

23

24

Pemrenne npukiiagHeIx 3ama4y
C IOMOIIBIO CUCTEMBI
JIMHENHBIX YPAaBHEHUN

KonTtponbhas pabora:
"PanmoHanbHble ypaBHEHUS U

http://www.fipi.ru/

https://math100.ru/




HepaBeHCTBA. CUCTEMBI
JIMHEUHBIX YpaBHEHUN"

25

OyHKIHS, CIIOCOOBI 3aJaHUS
¢ynkunu. Bzaumnao
oOpaTHbIe GYHKIUH.
Komnosunus ¢pyHkuumit

https://math100.ru/

26

27

28

29

30

I'padux hyHKITIM.
DneMeHTapHbIe
npeoOpa3oBanus rpaguKoB
byHKIII

OO6nacTp ornpeneneHus u
MHOYECTBO 3HaUCHHM
¢ynkunu. Hynu ¢pyaknmm.
[IpomexyTku 3HaK
MIOCTOSTHCTBA

YErHble U HEYETHBIE
¢bynkuuu. [Tepuoanueckue
¢yukun. [IpomexyTku
MOHOTOHHOCTH (PYHKIIMH
MaxkcuMyMbl U MUHUMYMBI
¢ynkuuu. Haubonbee n
HauMEHbIlIee 3HaYCHHUE
(GYHKIIMHM Ha IPOMEKYTKE
JIuHeiHas, KBaipaTUdHas U
IpoOHO-THHENHHas (PYHKIH

http://alexlarin.net

http://www fipi.ru/

https://math100.ru/

https://learningapps.org

http://www.fipi.ru/

31

DJIEeMEHTapHOE UCCIIEIOBAHUE
U TIOCTpOEHHUE TPapuKOB ITUX

byHKIMI

https://math100.ru/




32

DJIeMEHTapHOE UCCIIEIOBAHUE
U TMIOCTPOCHUE TPapUKOB ITUX

byHKIMHA

https://math-ege.sdamgia.ru

33

CrereHn ¢ LEIbIM
nokasareijieM. bunom
Hrrotona

https://math100.ru/

34

35

36

CreneHn ¢ LETIbIM
nokaszareiieM. bunom
Hrrotona

CrenenHast GyHKIHS C
HATypaJbHbIM U LIEJIBIM
nokaszareiieM. E€ cBoiicTBa n
rpaduk

KoHTtposbHas padoTa:
"Crenennas ¢pynkus. Eé
cBoiicTBa u rpapuk"”

https://math-ege.sdamgia.ru

http://www fipi.ru/

https://math100.ru/

37

ApudpmeTnueckuii KopeHb
HaTypaJIbHOM CTENIEHHU U €T0
CBOMCTBA

http://www.fipi.ru/

38

ApudmeTnueckuii KopeHb
HaTypaJbHOMN CTEIIEHU U €TO
CBOMCTBA

https://math100.ru/

39

40

[TpeobpazoBaHus YHCIOBBIX
BBIPAXKEHUM, COJIEPHKAITUX
CTEIEHU U KOPHHU
[IpeoOpazoBaHUs YUCIOBBIX
BBIPAXKEHUM, COJEPHKALIUX
CTEIIEHU U KOPHHU

https://math-ege.sdamgia.ru

http://www.alleng.ru/edu/math1.htm




41

[IpeobpazoBanus YMCIOBBIX
BBIPXKEHUH, CONIEPKAIIUX
CTEIICHU ¥ KOPHHU

http://www.fipi.ru/

42

HppaunonaibHbie
ypaBHeHUs. OCHOBHbIE
METO/Ibl PEIICHUS
MPPALMOHAJIBHBIX YPABHEHUN

https://math100.ru/

43

HppaunonaibHbie
ypaBHeHUs. OCHOBHbIE
METO/IbI PEIICHUS
HUPPALMOHATILHBIX YpaBHEHUHN

https://learningapps.org

44

45

46

47

UpparnmonansHbie
ypaBHeHUs. OCHOBHbIE
METO/Ibl PEIICHUS
UPPALMOHATLHBIX YpaBHEHUN

PaBHOCHIIBHBIE TIEPEXOBI B
pPELIEHUH UPPALMOHATIBHBIX
ypaBHEHU U

PaBHOCHWIIBHBIE ITEPEXO/BI B
PELICHUHU UPPaLUOHAIBHBIX
yYpaBHEHUH

PaBHOCHUIIBHEIC nepexoanl B

pELICHUN UPPaALUOHAIBHBIX
yYpaBHEHUN

http://alexlarin.net

http://www.fipi.ru/

https://math-ege.sdamgia.ru

https://math100.ru/

48

PasHOCHIBHEBIE Nnepexoanul B
PEIICHNHU HPPAlIMOHAIBHBIX
ypaBHEHUU

http://alexlarin.net

49

CoiicTBa u rpaduk KOpHs n-

http://www.fipi.ru/




Oii CTEeTIeH! KaK (PYHKIIUU
00paTHOM CTENEHU C
HATYpaJbHBIM ITOKa3aTeIIeM

50

CgoiicTBa u rpaduk KOpHS n-
Oii CTeTIeH! KaK (pyHKLIUU
00paTHOM CTENEeHU C
HaTypaJIbHBIM [IOKa3aTelIeM

https://math-ege.sdamgia.ru

51

KonTtponsHast pabora:
"CBoiicTBa u rpaduk KOpHA
N-OM CTEIEHHU.
HppaunonaibHbie
ypaBHeHuUs"

http://www.fipi.ru/

52

53

Crenens ¢ paliMOHATIbLHBIM
IIOKa3aTeiieM U €€ CBOICTBA

CreneHb ¢ paliMoOHaIbHBIM
IOKa3aTeJIEM U €€ CBOMCTBA

http://alexlarin.net

http://www fipi.ru/

54

CreneHs ¢ pallMOHAIbLHBIM
oKa3aTejieM U e€ CBOICTBa

https://math100.ru/

55

56

57

[TokazarenpHas GyHKIHSA, €€
CBOIicTBa U rpaduk

Hcnonb3oBanue rpapuka
(byHKLIMU 1715 peleHust
yYpaBHEHUH
Hcnons3oBanue rpadukxa
(GyHKLINU 1715 peleHust
YpaBHEHUN

http://www.alleng.ru/edu/math1.htm

http://alexlarin.net

https://math100.ru/

58

IToka3aTenbHbIE ypaBHEHUS.
OcHOBHBIE MCTOJBI pCHICHUA

https://math100.ru/




IIOKa3aTeJIbHBIX YPaBHEHUN

59

60

61

IToxazarenbHble ypaBHEHUS.
OcHOBHBIE MCTOJbI pCHICHUA
II0OKa3aTeJIbHBIX YPaBHEHUU

IToxazaTenpHBIE YpaBHCHHA.
OcCHOBHBIE MCTOJBI pCHICHUA
IIOKa3aTCIbHBIX ypaBHeHI/Iﬁ

KonrpomnsHas padora:
"ITokazarenbHast PYHKIIHSL.
[loka3zaTenbHble ypaBHEHUA"

http://alexlarin.net

https://learningapps.org

http://www fipi.ru/

62

Jlorapudwm gucia. CBoicTBa
norapudma

https://math100.ru/

63

64

Jlorapudm yucna. CoiicTBa
norapudma
Jlorapudwm yucna. CoiicTBa
Jorapudpma

http://alexlarin.net

http://alexlarin.net

65

66

67

JlecsiTHYHBIC U HATYpaJIbHbIC
aorapudmsl

JlecsiTHYHBIE U HaTypalbHbIE
aorapudmsl
[TpeoGpa3oBanue
BBIPAKCHUH, COJIEPIKAIINX
Jorapupmbl

http://www.alleng.ru/edu/math1.htm

http://www .kokch.kts.ru/cdo/

https://math100.ru/

68

[Tpeo6pa3zoBanue
BBIPAKEHHUI, COAEPIKALUX
JorapupMbl

http://www .kokch.kts.ru/cdo/

69

[Tpeobpa3zoBanue
BBIPAKEHHI, COAEPIKALUX

https://math100.ru/




Jorapupmbl

70

71

Jlorapudmuueckas GhyHKIIHS,
e€ cBoiicTBa U rpadukx

Jlorapudmuueckas GhyHKIHS,
e€ cBoiicTBa U rpaduk

http://www.fipi.ru/

https://math-ege.sdamgia.ru

72

Ucnonb3oBanue rpaduka
(byHKIMY 1715 peIieHust
YpaBHEHUU

http://www.fipi.ru/

73

74

75

76

7

Hcnonb3oBanue rpaduka
GyHKIMY 715 peIIeHust
ypaBHEHU I

Jlorapudmuueckue
ypaBHeHUs. OCHOBHbBIE
MCTOJbI pCUHICHUA
norapuGMUIEeCKuX
ypaBHEHUU

Jlorapudgmuueckue
ypaBHeHHs. OCHOBHBIE
MCTO/bI pCUHICHUA
Jorapu(pMUUECKUX
ypaBHEHUI

Jlorapudgmuueckue
ypaBHeHHsA. OCHOBHBIE
MCTO/bI pCUHICHUA
JorapupMUUECKUX
ypaBHEHUH

PaBHOCUIIBHEIE nepexoanl B
pCeHICHUN JIOl"apI/I(I)MI/I‘-ICCKI/IX

http://alexlarin.net

http://www fipi.ru/

https://math100.ru/

http://www.alleng.ru/edu/math1.htm

http://alexlarin.net




YpaBHEHHI

78

79

80

PaBHOCHIBEHEIC NepExXoarl B

peleHnn JorapupMUIECKuX

ypaBHEHUI

KonrpomnbHas pabora:
"Jlorapudmuueckas

dbynaknus. Jlorapudpmudeckue

ypaBHEeHUA"

CuHyc, KOCUHYC, TAHT€HC U
KOTAHI'€HC YHCIIOBOTO
apryMeHTa

https://math100.ru/

https://math100.ru/

http://alexlarin.net

81

CuHyc, KOCUHYC, TAHT€HC U
KOTaHT€HC YHCIIOBOTO
aprymeHTa

https://learningapps.org

82

ApKcuHyC, apKKOCUHYC U
apKTaHT€HC YHUCIIOBOTO
aprymeHra

http://www.fipi.ru/

83

84

85

ApKcuHyC, apKKOCUHYC U
apKTaHT€HC YHUCIIOBOTO
apryMeHTa
Tpuronomerpuueckas
OKPYXHOCTB, OIIPENIETICHHE
TPUTOHOMETPUUECKHUX
(GyHKIHMI 4HCI0BOTO
apryMeHTa
Tpuronomerpuueckas
OKPYXHOCTB, OIIPENIETICHHE
TPUTOHOMETPUUECKHUX

https://math100.ru/

http://alexlarin.net

http://alexlarin.net




(bYHKIUH YUCIOBOTO
aprymeHTa

86

87

88

OCHOBHBIC
TPUTOHOMETPUUECKHUE
bopmybl

OcCHOBHBIE
TPUTOHOMETPHUYECCKHE
bopmybl

OCHOBHBIE
TPUTOHOMETPHUYECCKHE

bopMyIbI

http://www.alleng.ru/edu/math1.htm

http://www.kokch.kts.ru/cdo/

https://math100.ru/

89

OCHOBHBIE
TPUTOHOMETPHYCCKHE

bopMyIbI

http://www.kokch.kts.ru/cdo/

90

[IpeobpaszoBanue
TPUTOHOMETPHUYECKHIX
BBIPAKECHUI

https://math100.ru/

91

92

93

[TpeoGOpa3oBanue
TPUTOHOMETPUUECKHUX
BBIPAKECHUI

[TpeoGpa3zoBanue
TPUTOHOMETPUUECKHUX
BBIPAKECHUI

[IpeobpazoBanue
TPUTOHOMETPUUECKHUX
BBIPAKECHUI

http://www.fipi.ru/

https://math100.ru/

https://learningapps.org

94

Pemenne
TPUTOHOMETPUUYECKUX

http://www.fipi.ru/




YpaBHEHHI

95

96

97

Pemienue
TPUTOHOMETPUUIECKUX
ypaBHEHUI

Pemenue
TPUTOHOMETPHUYECKHUX
ypaBHEHUH

Pemenue

TPUTOHOMETPUUYECKHX
YpaBHEHUU

https://math100.ru/

https://math-ege.sdamgia.ru

https://math100.ru/

98

Pemenne
TPUTOHOMETPUUECKHUX
YpaBHEHUU

https://math-ege.sdamgia.ru

99

100

101

102

Pemenue
TPUTOHOMETPUUYECKUX
ypaBHEHU U

Pemenue
TPUTOHOMETPUUYECKUX
ypaBHEHUH

KonrtpomnsHas padora:
"TpuUroHoMeTpUYECKUE
BBIPAKCHUS U
TPUTOHOMETPUYECKHE
ypaBHeHuUs"

TTocimenoBaTeIbHOCTH,
CII0COOBI 3a1aHuUs
MMOCJIEIOBATEILHOCTEM.
Metoa maTeMaTuuecKon

http://www.fipi.ru/

https://math100.ru/

http://www.fipi.ru/

https://math100.ru/




WHIYKLINU

103

MOHOTOHHEIE U
OTpaHUYCHHBIC
MOCIIEJOBATEIILHOCTH.
Hcropus ananusa
OCCKOHEYHO MaJIbIX

https://math-ege.sdamgia.ru

104

105

Apudmernaeckas
porpeccust

['eomeTpuyeckas mporpeccus

http://www.alleng.ru/edu/math1.htm

http://www fipi.ru/

106

107

108

109

beckoneuno yObIBarommas
reOMEeTPHYECKast TPOrPecCcus

Cymma 6eCKOHEYHO
yOBIBAIOIIEH reoMeTpHUIeCcKOn
IPOTPECCUH

JInHelHBIN 1
SKCHOHEHIIMAJIBHBIN POCT.
Yucino e. Dopmyna clI0KHBIX
MPOLICHTOB

JIMHEeWHbBIN 1
SKCHOHEHIIMAJIBHBIN POCT.
Yucino e. Dopmyna ClI0KHBIX
MPOLICHTOB

https://math100.ru/

https://learningapps.org

http://alexlarin.net

http://www.alleng.ru/edu/math1.htm

110

Hcnonp3oBanue mporpeccun
JUTSL pELLIEHUs pealbHbIX
3a/1a4 MPUKJIIATHOTO
Xapaxkrepa

https://math-ege.sdamgia.ru

111

KonTponbhas pabora:
"IlocnemoBaTeAILHOCTH U

http://alexlarin.net




nporpeccun"

HenpepriBHble GYyHKIIUN U UX

112 . https://math100.ru/
CBOICTBa
113 Touxka pa3pbiBa. A(iI/IMl'ITOTI:I http://www fipi.ru/
rpa¢gukoB QpyHKITHI
114 CaoticTBa (yHKIUI https://math-ege.sdamgia.ru
HETPEPHIBHBIX HA OTPE3Ke
Croii .
115 BoficTBa ymicuuil https://learningapps.org
HETPEPHIBHBIX HA OTPE3Ke
M
116 CTON FIHICPRATIOD JUM https://math100.ru/
peLlIeHNs HEPaBEHCTB
M
117 CTOML MHTEPBAIOn AUt http://www.fipi.ra/
pelIeHus] HepaBEeHCTB
M
118 CTOM HITEPEAtion Ut http://www.alleng.ru/edu/math1.htm
pelIeHusI HepaBEeHCTB
IIpuMeHeHne CBOMCTB https://math d .
119 HETIPEPbIBHBIX (DYHKIUIT IS tps:/imath-cge.sdamgia.ru
peleHus 3aaa4
[IprMeHeHne cBOWCTB httos://math J )
120 HETIPEPBIBHBIX (QDYHKIIUH TSI tps:/fmath-ege.sdamgla.ru
peleHus 3a1a4
II
121 epBast M BTOpat http://www.fipi.ru/
MPOU3BOIHBIE (DYHKIIUU
Omnpenenenue, httos://math damei
122 TEOMETPHUYCCKHUI CMBICIT ps:/mati-cge.stameta.fu
IIPOU3BOJHOM
o .
123 npeAienere, Gu3neciHi http://alexlarin.net

CMBICJI HpOHBBOI[HOﬁ




124

YpaBHEHHE KacaTeIbHOU K
rpaduky GyHKIHH

https://learningapps.org

125

126

YpaBHEHHE KacaTeIbHOU K
rpaduky QyHKIHH

HpOI/IBBOI[HLIe OJIEMCHTAPHBIX

byHKIMHA

https://math100.ru/

http://alexlarin.net

127

[Ipon3BoIHBIE 3JIEMEHTAPHBIX

byHKIMI

http://www.fipi.ru/

128

129

130

[IponsBoHas cymmBl,
NPOM3BEACHUS, YACTHOTO U
KOMITO3UITNH (PYHKITHIA

[Tpou3BoiHAS CyMMBI,
IIPOM3BEICHHUS, YaCTHOTO U
KOMITO3UITUH (PYHKITHIA
[Tpou3BoiHAS CyMMBI,
MIPOU3BEICHUS, YACTHOTO U
KOMIO3UIINH (PYHKIIHIA

https://math-ege.sdamgia.ru

http://www.alleng.ru/edu/math1.htm

https://math-ege.sdamgia.ru

131

KonTpomnbHas pabora:
"ITponsBogHas"

http://alexlarin.net

132

133

134

[ToBTOpenue, o6odIIEHNE,
cUCTEeMaTH3aIHs 3HAHWI:
"VpaBaenus"
[ToBTOpenue, 060061IeHNE,
CHCTeMaTH3allysl 3HAHUIA:
"®yHkun"

HroroBast KOHTpOJIbHAS
pabota

https://math100.ru/

http://www.fipi.ru/

https://math100.ru/

135

Ntorosas KOHTpOJIbHAS

http://www.fipi.ru/




paborta

136

[ToBTOpEeHmE, 0600IICHNE,
CHCTeMaTHU3alus 3HaHUN

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

136

10

https://math-ege.sdamgia.ru




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTesibHbIE pecypchl

IIpuMeHeHne Npon3BOJHON K
WCCIICIOBAHMIO (DYHKIIHI Ha
MOHOTOHHOCTb U
KCTPEMYMBI

http://www.fipi.ru/

[TpuMeHeHne IPOU3BOTHON K
WCCIICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTH U
OKCTPEMYMBI

[TpuMeHeHne IPOU3BOTHOMN K
WCCIICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTH U
DKCTPEMYMBI

[Ipumenenre npou3BOIHOM K
WCCIIeIOBaHHIO (PYHKIIMH Ha
MOHOTOHHOCTH U
3KCTPEMYMBI

[Ipumenenre npou3BOIHOM K
UCCIIeIOBaHHIO (PYHKIIHMH Ha
MOHOTOHHOCTH U
A3KCTPEMYMBI

[Ipumenenne npou3BOIHOM K
WCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTH U

https://math100.ru/

https://learningapps.org

http://www.fipi.ru/

https://math100.ru/

https://math-ege.sdamgia.ru




JKCTPEMYMBI

10

11

12

Haxoxnenune HanOompIIero u
HAaMMEHBIIETO 3HAYCHUS
HEeNpepbIBHON (PYHKIINU HA
OTpe3Ke

Haxoxnenune HanOombIIero u
HaMMEHBIIETO 3HAYCHHS
HEeTpepbIBHON (YHKIINU HA
OTpe3Ke

Haxoxpaenue HaubobIero u
HAaUMEHBIIETO 3HAUCHUS
HenpepbIBHON (QYHKIIUU HA
OTpe3Ke

Haxoxxaenue HanOoJIbIIero u
HaUMEHBLIETO 3HAaYEeHUs
HenpepbIBHON (YHKLIMHU HA
OTpe3Ke

Haxoxxnenue HanOobIIero u
HAaUMEHBIIIETO 3HAUYEHUS
HeNnpepbIBHON (GYHKIUHU HA
OTpe3Ke

Haxoxnenne HauOOJIBIIEr0O U
HalMEHBIIETO 3HAUYCHUS
HEenpephIBHON (DYHKIIUU HA
OTpe3Ke

https://math100.ru/

https://math-ege.sdamgia.ru

http://www fipi.ru/

https://math100.ru/

http://www.fipi.ru/

https://math100.ru/

13

[IpuMeHeHne mpon3BOJHOM
JUTSL HaXOXKACHUS
HaWIYy4IlEero peleHus B
MIPUKJIAIHBIX 3a7a4ax

https://math-ege.sdamgia.ru




14

[IpuMeHeHne Npou3BOHOU
IU1s1 HAXOKICHUS
HAWIy4llIero pereHus B
MPUKJIAJHBIX 3a7a4ax

http://www.alleng.ru/edu/math1.htm

15

[IpuMeHeHne npou3BOHOM
JUI OIIPEJEIIEHUS CKOPOCTH U
YCKOpEHHUs Ipoliecca,
3aJJaHHOTO (pOpMYJION MK
rpadgukom

http://www.fipi.ru/

16

[IpuMeHeHne npou3BOHOU
JUISL OIIPEJEIIEHUS CKOPOCTH U
YCKOpEHus Ipoliecca,
3aJJaHHOTO (pOPMYJION MK
rpadgukom

https://math100.ru/

17
18

Kommosutus ¢yHKIMi

Kowmmnosurus ¢hyHkImit

https://learningapps.org
http://alexlarin.net

19

Komnozunus ¢pyHkimit

http://www.fipi.ru/

20

21

22

I'eomeTpuueckue o6pass
YpPaBHEHUI Ha KOOPJMHATHOMN
IIJIOCKOCTH

I'eomerpuueckue oOpassl
YpaBHEHUH Ha KOOPIAUHATHON
IIJIOCKOCTH

KonrtponbHas pabora:
"HccnenoBanue QyHKIMHA ¢
ITOMOUIBI0 TPOU3BOJHON"

http://www.alleng.ru/edu/math1.htm

https://math-ege.sdamgia.ru

https://math-ege.sdamgia.ru

23

IlepBooOpa3Hasi, OCHOBHOE
CBOMCTBO NIEpPBOOOPa3HBIX

http://www.fipi.ru/




24

[TepBooOpa3ubie
AJIEMEHTAPHBIX () YHKIIHA.
[TpaBuia HaXOXKICHHUS
epBOOOPa3HBIX

https://math-ege.sdamgia.ru

25

[TepBooOpasubie
AJIEMEHTAPHBIX ()YHKIIHHA.
[TpaBuia HaXOXKICHHUSI
epBOOOPa3HBIX

http://alexlarin.net

26

27

28

Nurerpai. I'eomerpuyeckuii
CMBICJI MHTErpaja

Brruucnenue onpenenéHHOro
UHTErpana mno gopmysie
Herorona-Jleitouuma
Brruucnenue onpenenéHHOro
UHTerpana mno gopmysie
HrroTona-Jleionuma

https://learningapps.org

https://math100.ru/

http://alexlarin.net

29

[IpuMeHeHne nHTETpasa U1
HaXO0XKJCHUS TUIoIaaen
IUIOCKUX (PUryp

http://www.fipi.ru/

30

[IpuMeHeHne nHTErpaNa s
HaXO0XXIeHUI 00BLEMOB
T€OMETPUUYECKHUX TEJT

https://math-ege.sdamgia.ru

31

32

[Ipumepsl perieHui
nudepeHIaTbHBIX
YpaBHEHUI

[Ipumepsl perienni
Qg depeHIranbHbIX
ypaBHEHUH

http://www.alleng.ru/edu/math1.htm

http://mathege.ru




33

34

Maremarnueckoe
MOJIETTUPOBAHUE PEATbHBIX
MIPOLIECCOB C MTOMOIIBIO
mudepeHIaTbHBIX
YpaBHEHU

Konrponsnas padora:
"[TepBooOpa3zHas u mHTErpan"

http://www.fipi.ru/

https://math100.ru/

35

36

37

Tpuronomerpuueckue
(GyHKINHU, UX CBOHCTBA U
rpaduKu
Tpuronomerpuueckue
(GyHKLNHU, UX CBOMCTBA U
rpaduKu
Tpuronomerpuueckue
(GyHKLNHU, UX CBOMCTBA U
rpaduxu

http://www.fipi.ru/

http://alexlarin.net

http://www fipi.ru/

38

Tpuronomerpuueckue
(GyHKINHU, UX CBOMCTBA U
rpaduxu

https://math100.ru/

39

Tpuronomerpuueckue
(GyHKIMH, UX CBOWCTBA U
rpaduku

https://learningapps.org

40

OT10op KOpHEi
TPUTOHOMETPHUUECKHUX
YpPaBHEHUH € TOMOUIBIO
TPUTOHOMETPUYECKOMN
OKPY>KHOCTH

http://www.fipi.ru/

41

OT10op KOpHE

http://www.fipi.ru/




TPUTOHOMETPUUECKUX
YPaBHEHUH € TOMOILBIO
TPUTOHOMETPUYECKOMN
OKPYKHOCTH

42

OT10op KOpHEH
TPUTOHOMETPUUECKUX
yYpaBHEHHUH ¢ TOMOLIBIO
TPUTOHOMETPHYECKON
OKPY>KHOCTH

https://math100.ru/

43

OT10op KOpHE
TPUTOHOMETPUUYECKUX
YPaBHEHUIA C MOMOIIIBIO
TPUTOHOMETPHYIECKON
OKPY>KHOCTH

https://math-ege.sdamgia.ru

44

Pemenue
TPUTOHOMETPUYECKUX
HEPABEHCTB

http://www.fipi.ru/

45

46

47

48

Pemienue
TPUTOHOMETPUUIECKUX
HEPaBEHCTB

Pemenne
TPUTOHOMETPUUYECKUX
HEPaBEHCTB

Pemenne
TPUTOHOMETPUUYECKUX
HEPaBEHCTB
KonTponsHas pabora:
"I'pacduxu
TPUTOHOMETPUUECKUX

http://www.fipi.ru/

https://math100.ru/

https://learningapps.org

http://www.fipi.ru/




GbyHKIHIH.
Tpuronomerpuyeckue
HepaBeHCTBA"

49

50

51

OcHoBHBIC MCTOJbI pCHICHUSA
IMOKa3aTCJIbHBIX HCPABCHCTB
OcCHOBHEBIE MCTOJbI pCHICHUSA
IIOKa3aTCJIbHBIX HEPABECHCTB

OCHOBHBIE MCTO/bI PCIICHHA
IIOKAa3aTCJIbHbIX HCPABCHCTB

https://math100.ru/

https://math-ege.sdamgia.ru

https://math100.ru/

52

53

54

OcHoBHBIE MCTOJbI pCHICHUS
IMOKa3aTCJIbHBIX HCPABCHCTB

OCHOBHBIE METO/IbI pELICHUS
Jorapu(pMUIECKUX
HEPaBEHCTB

OCHOBHBIE METO/IbI pEUICHUS

JorapupMHUUECKUX
HEPABEHCTB

https://math-ege.sdamgia.ru

http://www fipi.ru/

https://math100.ru/

55

OcHOBHBIE MCTOJbI pCHICHUSA
JorapuPMUUECKUX
HEPABEHCTB

http://www.fipi.ru/

56

OcHOBHBIE MCTOJbI pCHICHUSA
JorapuPMUUECKUX
HEPABEHCTB

https://math100.ru/

57

58

OCHOBHBIE METOABI PELLIEHUS
MPPALMOHATIBHBIX
HEPABEHCTB

OcHoBHBIC MCTOJbI pCHICHUS
HppaluOHAJIbHBIX

https://math-ege.sdamgia.ru

http://www.alleng.ru/edu/math1.htm




HEPABEHCTB

59

60

61

OcCHOBHBIE METOABI PEIICHUS
HUPPALMOHAIIBHBIX
HEPaBEHCTB

OCHOBHEBIE MCTOJbI pCHICHUSA
HUppalliOHAJIbHBIX
HCpPaBCHCTB

I'paduueckue MeTo bl
peLeHHs HPPALMOHAIBHBIX
ypaBHEHUH

http://www.fipi.ru/

https://math100.ru/

https://learningapps.org

62

I'padmueckue MmeToab!
peIIeHHs HPPAIIOHAIBHBIX
ypaBHEHUH

http://alexlarin.net

63

64

65

I'padmueckue MmeToab!
pEIICHUS TTOKa3aTeIbHBIX
YpaBHEHUU

I'paduueckue MeTo b1
peLIeHus TOKa3aTeIbHBIX
HEPABEHCTB

I'paduueckue MeTo b1
pereHust JorapupMIUUECcKux
ypaBHEHUH

https://math-ege.sdamgia.ru

https://learningapps.org

https://math100.ru/

66

I'paduueckue meToap!
pelieHus JorapuMuIecKux
HEPaBEHCTB

http://www.fipi.ru/

67

I'paduueckue meToap!
pelieHus JorapuGMUIecKux
HEPaBEHCTB

http://www.alleng.ru/edu/math1.htm




68

I'padmueckue meToan
pelIeHUs TOKa3aTeIbHbIX U
Jorapu(pMUIECKUX
ypaBHEHUU

https://math-ege.sdamgia.ru

69

I'padmueckue meToan
pEIICHUS MTOKA3aTeIbHBIX U
Jorapu(pMUIECKUX
YpaBHEHUI

https://math-ege.sdamgia.ru

70

I'padmueckue MmeToab!
pelIeHHs MOKa3aTebHBIX U
JorapupMHUIECKUX
HEPaBEHCTB

http://www.fipi.ru/

71

I'padmueckue MmeToab!
peIeHHs MOKa3aTebHBIX U
JorapupMUIECKUX
HEPaBEHCTB

https://math-ege.sdamgia.ru

72

KonrtponsHas pabora:
"UppatmoHanbpHele,
MOKa3aTeIbHbIE U
Jorapu@muuecKue
HepaBeHCTBa"

http://alexlarin.net

73

74

KommnekcHeie uncia.
Anrebpanyeckas u
TPUTOHOMETpUYECKast (POPMBI
3aMMCH KOMITJIEKCHOTO YHCIIa
KomrnekcHsie ncna.
Anrebpanyeckas u
TPUTOHOMETpUYECKast (POPMBI
3aMMCH KOMITJIEKCHOTO YHCIIa

https://learningapps.org

https://math100.ru/




Apudmerndeckue onepanuu

75 http://alexlarin.net
C KOMIUIEKCHBIMH YHCIaMU
Apudpmernueckue onepanuu -
76 pucp patt http://www.fipi.ru/
C KOMILIEKCHBIMH YUCIIaMU
N300pakeHrne KOMIUIEKCHBIX )
. https://math-ege.sdamgia.ru
77 YUCcell Ha KOOPJUHATHON
IJIOCKOCTH
N300paskeHre KOMIUIEKCHBIX
78 YHUCeN Ha KOOPAUHATHOU http://www.alleng.ru/edu/math1.htm
IUIOCKOCTH
®opmyna Myaspa. Kopau n-
79 Ol cTEeNeHN U3 KOMILIEKCHOTO http://mathege.ru
qucia
®opmyna Myaspa. Kopau n-
80 Ol CTETIEHH U3 KOMILJIEKCHOT'O http://www.fipi.ru/
qucna
[TpuMeHeHne KOMITJIEKCHBIX
qucen Ui PeLIeHus
81 AP https://math100.ru/
(bU3UYEeCKUX U
reOMEeTPUYECKUX 3a7a4
KonrtponbHas pabora:
82 OmTP pabotd. https://math100.ru/
KommnekcHble uncna
83 Harypanbnblie u 1iensie gyucia http://alexlarin.net
84 HarypainbHble u niensle yucia http://www.fipi.ru/
[IpumeneHne npu3HaKoOB
85 P P https://math100.ru/
JETUMOCTH LIEJIbIX YHCET
[IpumeneHne npu3HaKoOB .
86 P P https://learningapps.org

NEITUMOCTH IIEJIBIX YUCEIT




87

IIpuMeHeHne IpU3HAKOB
JEJIMMOCTH LIEJIbIX YUCEI:
HOI u HOK

http://www.fipi.ru/

88

IIpuMeHeHue pu3HaKoB

JCJIINMOCTH LCJIBIX YUCCII:
HOJI u HOK

https://math100.ru/

&9

90

91

92

[IpumeHeHue MpuU3HaAKOB
JIEJIMMOCTH LIEJIbIX YUCEIL:
OCTaTKH 10 MOJYJIIO

[IpumeHeHne MpuU3HAKOB
JIEIMMOCTH LIEJIBIX YHCEI:
OCTaTKH MO MOJYIIO

[IpumeHeHne MpuU3HAKOB
JENIMMOCTH LIEJIBIX YHCE:
anroput™ EBknuna ans
peuieHus 3a/1a4y B UEebIX
qrcnax

KonTponbHas pabora:
"Teopust uenbIx yncen"

https://math-ege.sdamgia.ru

https://math-ege.sdamgia.ru

https://math-ege.sdamgia.ru

http://www.fipi.ru/

93

Cucrema 1 COBOKYITHOCTh
ypaBHeHUM. PaBHOCUIIbHBIE
CHUCTEMBI U CUCTEMBI-
CIIECTBUSA

https://math100.ru/

94

Cucrema 1 COBOKYITHOCTh
ypaBHeHUM. PaBHOCHIIbHBIE
CUCTEMBI I CHCTEMBI-
CJIEJICTBHS

http://www.fipi.ru/

95

OcHoBHBIC MCTOJbI pCHICHUS

https://math100.ru/




CUCTEM U COBOKYITHOCTEU
palLMOHAIbHBIX YPABHEHUM

96

97

98

OCHOBHBIE METO/BI PELLIEHUS
CUCTEM U COBOKYITHOCTEH
HMPPALMOHAIIBHBIX YPABHEHUN

OcCHOBHBIE METOABI PEIICHUS
CHUCTEM U COBOKYITHOCTEH
II0KA3aTENIbHBIX YPAaBHEHUI

OCHOBHBIE MCTO/bI PCIICHHA
CHUCTEM U COBOKynHOCTCﬁ
IIOKAa3aTCIIbHbIX ypaBHCHI/Iﬁ

https://math-ege.sdamgia.ru

http://www.alleng.ru/edu/math1.htm

http://www fipi.ru/

99

OcCHOBHBIE METO/BI PELLICHUS
CHCTEM U COBOKYIHOCTEH
JorapupMUUECKUX
ypaBHEHUH

https://math100.ru/

100

OCHOBHBIE METO/BI PELICHUS
CUCTEM U COBOKYIHOCTEH
JorapupMHUUECKUX
ypaBHEHUH

https://learningapps.org

101

[IpumeHeHue cucrem k
PELIEHUI0 MATEMATHYECKUX
3a/1a4 ¥ 33]1a4 U3 pa3Iu4HbIX
o0acTeil HayKH U peabHOM
KU3HU, UHTEpIIpETaLUs
[IOJIyYEHHBIX PE3YJILTATOB

http://alexlarin.net

102

[IpumeneHue cucrem K
PELIEHUI0 MAaTEMATHYECKUX
3a/1a4 ¥ 3aJa4 U3 Pa3In4HbIX
o0acTeil HayKH U peabHOM

https://math-ege.sdamgia.ru




KU3HH, MHTEPIIpeTaLus
IIOJIyYCHHBIX PE3YJILTATOB

103

IIpuMeHeHne HEpaBEHCTB K
PELIEHNI0 MaTEMaTHYECKUX
3ajad 1 3a/1a4 U3 Pa3In4HbIX
o0acTeil HayKH U peanbHOM
KU3HU, MHTEPIPETaLuUs
IIOJIyYEHHBIX PE3yJIbTaTOB

https://math100.ru/

104

KonTponbHas pabora:
"CucTtemsbl parioOHaIbHBIX,
UppaIOHATEHBIX
NOKa3aTeJIbHbIX U
JorapupMUUECKUX
ypaBHeHUI"

https://math-ege.sdamgia.ru

105

PanvoHaneHbIE ypaBHEHHS C
rapameTpamu

http://www.fipi.ru/

106

107

ParmonanbHble HEpaBEHCTBA
C nmapaMeTpamMu

PanmonaneHble cucTemsl ¢
napameTpamu

https://math100.ru/

http://www.fipi.ru/

108

Hppanmonanbusie
YPaBHEHUs1, HEPABEHCTBA C
rapameTpamu

https://math100.ru/

109

110

HppanmoHanbHbIe CUCTEMBI C
rapameTpamu
IToka3aTenbHbIE YpaBHEHUS,
HEPaBEHCTBA C lTapaMeTpaMu

https://math-ege.sdamgia.ru

http://www.alleng.ru/edu/math1.htm

111

Tloka3zarenbHbBIE CUCTEMBI C

http://www.fipi.ru/




napameTpamu

112

113

Jlorapupmuueckue
YpaBHEHHUS, HEPABCHCTBA C
napameTpamu

Jlorapudmuueckrue CUCTEMbI
C mapameTpaMu

https://math100.ru/

https://learningapps.org

114

Tpuronomerpuueckue
YPaBHEHUs C IapaMeTpaMu

http://alexlarin.net

115

116

Tpuronomerpuueckue
HEPaBEHCTBA C lTapaMeTpamMu
Tpuronomerpuyeckue
CHCTEMBI C ITapamMeTpaMu

http://www.alleng.ru/edu/math1.htm

https://math-ege.sdamgia.ru

117

[TocTpoeHue u uccnenoBaHue
MaTeMaTUYECKUX MOJENEN
peaIbHBIX CUTYyallU C
MIOMOIIIbIO YPABHEHHI C
napameTpamu

http://alexlarin.net

118

[TocTpoeHue u uccnenoBaHue
MaTeEMaTHYIECKUX MOJIEIeN
peanbHBIX CUTYALHI C
MIOMOIIIbIO CUCTEM YPaBHEHUI
C mapaMmeTpaMu

https://math100.ru/

119

[TocTpoeHue u uccnenoBaHue
MaTeMaTUYeCKUX MOJENeH
peanbHBIX CUTYALIHH C
MIOMOIIIbIO CUCTEM YPaBHEHUI
C mapaMmeTpaMu

http://www.fipi.ru/

120

KonTponsHas pabora:

https://math-ege.sdamgia.ru




"3anauu ¢ napamerpamu"

121

122

123

[ToBTOpeHue, 0600mIEeHNE,
cHCTeMaTHu3alus 3HaHUM:
"VpaBHeHus"

[ToBTOpeHue, 0600mIEeH e,
cHUCTeMaTHU3aIys 3HAHMM:
"YpaBuenus"

[ToBTOpeHME, 0000MIIECHNE,
CUCTEeMAaTH3alHsl 3HAaHH:
"VpaBHeHnus. CucreMbl
ypaBHeHUI"

https://learningapps.org

https://math100.ru/

http://www fipi.ru/

124

[ToBTOpeHme, 06001IEHNE,
CUCTEeMAaTH3alusl 3HAaHH:
"HepaBenctna"

http://www.alleng.ru/edu/math1.htm

125

[ToBTOpeHme, 06001IEHNE,
CHCTEeMaTH3aINsI 3HAaHUH:
"HepaBeHncrna"

https://math-ege.sdamgia.ru

126

127

128

[ToBTOpenue, 06001IeHNE,
cucTeMaTu3alus 3HaHuH:
"HepaBencrsa"

[ToBTOpenue, 06061IeHNE,
cucTeMaTHU3alus 3HaHUM:
"IIponsBonHas u e€
npuMeHeHue"

[ToBTOpenue, 060061IeHNE,
cucTeMaTU3alus 3HAaHHUHA:
"IIponsBonHas u e€
IpuMeHeHue"

https://math-ege.sdamgia.ru

http://www.fipi.ru/

https://math-ege.sdamgia.ru




129

[ToBTOpeHue, 06001IeHNE,
CHCTEMAaTH3alMsl 3HAHUI:
"IIpousBoaHas u e€
npuMeHeHue"

http://alexlarin.net

130

[ToBTOpeHue, 06001IeHNE,
cHCTeMaTHu3alus 3HaHUM’:
"UnTerpain u ero
npuMeHeHue"

https://learningapps.org

131

[ToBTOpeHme, 06001IEHNE,
CHCTEMAaTH3aINsI 3HAHUH:
"OyHkun"

https://math100.ru/

132

133

134

[ToBTOpeHmE, 0000IIEHNE,
CHCTEeMaTH3allus 3HAHUI:
"OyHkuun"

[ToBTOpeHME, 0000IIEHNE,
cUCTeMaTU3aIysl 3HAHMIM:
"OyHKIMN"

HroroBas KOHTpONbHAS
pabota

http://alexlarin.net

http://www.fipi.ru/

https://math-ege.sdamgia.ru

135

136

HrtoroBas KOHTpoOJIbHAS
paborta

[ToBTOpenue, 06001IeHNE,
CHCTEMATH3alHs 3HAHUI

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

136

10

https://math100.ru/

http://www.fipi.ru/







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

Martemartuka: anredpa U Hayajga MaTEMAaTHUYECKOTO aHalu3a, TeOMETPus
AnreOpa u Hauana MaremMatudeckoro aHainuza 10-11 kmaccsl

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

®denoposa H. E., Tkauera M. B. Anrebpa u Hauaia MaTeMaTHYECKOTO
aHanuza. Meroanueckue pexkomenaanuu st 10 m 11 knaccos. Kaura
s yuurensi. M, [Ipocsemenue, 2019

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

http://www.fipi.ru/
https://math100.ru/
https://math-ege.sdamgia.ru
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