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HOACHUTEJIBHASA 3AIINCKA

VYueOHbIil Kypc «Anredpa W Haualla MaTEeMaTUYECKOTO aHallu3ay» SBISICTCS
OIHUM U3 Haubojee 3HAYMMBIX B MPOrpamMMe CpeaHero oliiero oopa3zoBaHWs,
IOCKOJIbKY, C OJIHOM CTOpPOHBI, OH 00ECHEeYMBAET UHCTPYMEHTAIbHYIO 0a3y i
U3Y4YEHHUs BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYroll CTOpOHBI, popMHUpYyET
JIOTUYECKOe M aOCTPAKTHOE MBIIUIEHHE 00YyYalolMXCcsl HA YPOBHE, HEOOXOAUMOM
JUIS. OCBOEHUSI UH(POPMATUKHU, OOIIIECTBO3HAHMS, UCTOPUH, CIIOBECHOCTU U JIPYTUX
aucuuIiuiiH. B pamkax naHHoro ydeOHOro Kypca OOydaroliuecsi OBJaJeBaroT
YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOM Hayku, KOTopass (QopMynupyeTr CBOU
JTOCTHKEHUSI B MaTEMaTUUeCKOU opme.

VY4eOHbIll Kypc anreOpbsl U Hayajdl MaTEMaTHYECKOTO aHajau3a 3akKjablBacT
OCHOBY [IJIi YCHEIIHOTO OBJAQJCHUS 3aKOHAMHM (PU3HKH, XUMHUH, OHOJIOTHUH,
MOHUMAHUSI OCHOBHBIX TEHJICHIIMHM Pa3BUTUSI YKOHOMUKHU U OOIIECTBEHHOMN KU3HHU,
MO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX IM(DPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BaTh WX JUIS JaJIbHEHIIEro oOpa3oBaHUsA U B
MOBCETHEBHOM >XM3HU. B TO ke BpeMsi oBiajieHUE aOCTPAKTHBIMU M JIOTHYECKH
CTPOTUMH KOHCTPYKIIUSAMHU aireOpbl M MaTEeMaTUYeCKOro aHajiu3a pa3BUBACT
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JI0Ka3bIBATh
YTBEPKACHUS C MOMOILIBI0 MHAYKLIHHU U pacCykaaTh JAEAYKTUBHO, UCIIOJIb30BATh
000011IeHre W KOHKPETH3aIMl0, a0CTparupoBaHHE W AaHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUYECKOE MBIILIJIEHUE.

B xone usywyenus yyeOHOro Kypca «Anrebpa ¥ Havajla MaTeMaTHYECKOIrO
aHanM3a» OOyYaroIIMecs IMOMy4YaloT HOBBIA OMBIT PEIICHUS NPUKIAIHBIX 3aj1ad,
CaMOCTOSITEJIbLHOTO MOCTPOEHUSI MAaTEMaTUYECKUX MOJEJIEH pealbHbIX CHUTYaLH,
UHTEpPOpETAlMA  MOJYYEHHBIX  PEIICHUH, 3HAKOMATCS C  IpUMEpamu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEM B TMpUPOJAE, HAyKe U HUCKYCCTBE, C
BBIAAIOLIMMHUCS MaTEMaTUYECKUMH OTKPBITUSIMU U UX aBTOPaMHU.

VY4eOnbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIUATIOM,
KOTOPBIM peanu3yeTcss Kak uepe3 YydeOHbIH MaTepual, CIOCOOCTBYIOIIHMI
dbopMHUpPOBaHUIO HAYYHOTO MHPOBO33pPEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
NEATENIbHOCTH, TpeOyolleil MNpOJOJKUTENBHON  KOHUEHTpPAallMM BHUMAaHMS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTHM 33 IOJYyYECHHBIH
pe3yJbTar.

B ocHoBe MmeTtommkm oOydeHwsi anreOpe W HadallaM MaTeMaTHYeCKOTO
aHaAJIH3a JISKUT JACSTEIHHOCTHBIN MPUHIIAI 00y4YEHUSI.

B crpykType yuebHOro kypca «AnreOpa W Haudaja MaTeMaTHYECKOTO
aHaJM3a» BBIICIICHBI CIEIYIOLIUE COJIepHKATEeIbHO-METouYecKue nuHuu: «Hucna
U BbluucieHus», «OyHkuuu u rpadukuy, «YpaBHEHUs: U HepaBeHCTBay», «Hauana
MaTreMaTH4ecKoro aHaiausa», «MHoxecTBa U Joruka». Bce ocHOBHbIE



COZIePKATEIbHO-METOIMUECKUE JIMHUU W3YYaOTCS Ha TPOTSHKEHUU JBYX JIET
o0y4eHHs Ha YPOBHE CpEIHEro oOliiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS
JpyT Ipyra U MOCTENIEHHO HACHIAsCh HOBBIMH TEMaMU W pasnenamu. JlaHHBINA
y4eOHBIM Kypc SBJISETCS WHTETPATHBHBIM, TIOCKOJIBKY OOBCIMHSICT B cebe
colepkaHNEe HECKOJIbKMX MAaTEMaTHYeCKHX ITUCIUIUIMH, TaKUX Kak anreopa,
TPUTOHOMETPHUS, MAaTEeMATHYECKUA aHAJIM3, TEOPHS MHOXKECTB, MaTeMaTHUYECKasl
noruka u npyrue. Ilo mepe Toro kak oOydarommuecs OBJaAeBalOT BcE Oosee
IMIUPOKAM MaTEMaTHYECKUM aIllapaToM, Y HEX TOCIEA0BATEIBHO (POPMUPYETCS H
COBEPIIIEHCTBYETCSI YMEHHE CTPOWTh MATEMATHUECKYI MOJENb peaabHOM
CUTYaIllH, MPUMEHSATH 3HAHUS, TOJyUYCHHBIC MTPU U3YYCHUHM YYEOHOTO Kypca, JUIs
PEIICHHS CaMOCTOSTEIIBHO CHOPMYITMPOBAHHOW MaTEMAaTUYCCKOM 3a7aud, a 3aTeM
UHTEPIIPETUPOBATH CBOM OTBET.

CopeprkaTeIbHO-METOANMYECKass JTUHUA «YuCiia M BBIYMCICHUS» 3aBEpIIacT
(bopMHUpOBaHNE HABBIKOB HMCIIOIL30BaHUS JICHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HavaTo Ha YPOBHE OCHOBHOTO 001Iero oopasosanusi. Ha ypoBHe cpemHero oomero
oOpa3oBaHus 0co0O€ BHUMaHWE  yaeiseTcs  (OPMUPOBAHHMIO  HABBIKOB
paIMOHAJILHBIX BBIYMCIICHUH, BKIIOYAIOIIMX B Ce0s WCIOJBb30BAHHE Pa3IUIHBIX
dbopM 3amucu YHWCiIa, YMCHHUE JCNaTh NPUKHIKY, BBITOJHATH NPHOIMKEHHBIC
BBIUUCIICHUS, OIEHUBATh YHUCIIOBBIC BBIPAKCHHS, pabOTaTh C MaTeMaTHYECKHUMHU
KOHCTaHTaMH. 3HAKOMBIE OOYYarOIIMMCS MHOXKECTBA HATYpPaIbHBIX, IIEIBIX,
palMOHANBHBIX M JCHCTBUTEIBHBIX  YHUCEN  JIONOJHSIOTCS  MHOYXECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM U3 OSTUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOWMCTBEHHBIE €My CIelU(UICCKUEe 3aJayd ¥ OIEpalHd: JeJIeHUe Haleo,
ONEPUpPOBAHUE OCTATKAMH HA MHOXECTBE IEJIBIX YHCEN, OCOOBbIe CBOWCTBA
palMOHANBHBIX M MPPAIMOHAIBHBIX YUCEN, apu(METHICCKHE OTNEPAIUU, a TaAKKE
W3BJICUCHUE KOPHS HATypaJTbHOW CTENEHW HAa MHOXECTBE KOMIUICKCHBIX YHCEI.
bnaromapst mociieoBaTeIbHOMY pPACIIUPEHUI0 KPyra HCIONB3yeMbBIX YHCET |
3HaKOMCTBY C BO3MOXHOCTSIMH HX NMPUMCHCHHS JJIS PEHICHHS PA3IMIHBIX 3a]1ad
dbopMupyeTcsi Tpe/IcTaBICHUE O €IMHCTBE MaTEeMaTHUKU KaK HAayKd U e€ poiid B
MIOCTPOCHUHM MOJIETICH PEallbHOTO MHpa, MIMPOKO HMCIOJB3YIOTCA 0000IIeHUE U
KOHKPETHU3AIIHSL.

Jluans «YpaBHEHHsI M HEPABEHCTBA» peEaIN3yeTCs Ha MPOTSIKEHUU BCETO
o0y4YeHUsT Ha YpPOBHE CpEIHEro oOImero o0pa30BaHUs, IMOCKOJIBKY B KaXKJIOM
paznene IlporpaMMbl TIpPEeIyCMOTPEHO pelieHHE COOTBETCTBYIOMIMX 3anad. B
pe3ynbprate OOydYarIiuecss OBIANCBAIOT PA3IMYHBIMU METOJAMH  PEIICHUS
pPAIMOHANIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTENbHBIX, JIOTAPUDMHUUECKUX U
TPUTOHOMETPUYECKUX YpaBHEHUW, HEPABEHCTB U CHUCTEM, a TaKXKe 3ajad,
comepkamux mapaMmeTpsl. [lomydeHHbIE YMEHUS WIMPOKO HWCIONB3YIOTCS TIPH
UCCiIeI0BaHNH (DYHKIIMA C TIOMOIIBI0 TTPOW3BOAHOM, TP PEIICHUH MPUKIATHBIX



3a/1a4d M 3a7a4 Ha HAXOXJACHUE HAMOOJBIINX U HAUMMEHBITUX 3HAYCHUH (PYHKITUH.
JlanHast comepikaTelbHas JTUHUS BKIIIOYAET B ce0s Takxke (GOpMHpPOBAHUE YMECHHM
BBITIONHATE  pacuétel 10  (QopmyrnaMm, mpeoOpa3oBaHusi  PalUOHATHHBIX,
UPPAMOHATBHBIX W TPUTOHOMETPHUYECKHX BBIPAKCHHUH, a TaKKe BBIPAXKCHUH,
colepKaluX CTEMeHW W Jiorapudmpl. biarogaps HM3y4eHHIO aireOpamdecKoro
MaTepuaiia  TPOUCXOIUT  JajbHEHIee  pa3BUTHE  ANTOPUTMHUYECKOTO |
a0CTPAaKTHOTO MBINIJICHUS OOydYarOIMUXCs, (GOPMHUPYIOTCS HABBIKU JICTyKTUBHBIX
paccykaeHu#d, pabOTBl C  CHMBOJBHBIMH  (opMaMu,  TIPEICTaBICHUS
3aKOHOMEPHOCTEH W 3aBUCHMOCTEH B BHJIC PaBCHCTB W HEPABEHCTB. AireOpa
npeniaaraect 3(QQEeKTUBHBIE WHCTPYMEHTBI JUISI PENICHUS MPAKTUYCCKUX M|
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HATJISJTHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
SI3bIKA HAYKH.

CopepxarenpbHO-MeTOAMYECKass JUHUSA «DyHKIUM ¥ TpadHuKU» TECHO
NEPeIIeTaeTCsl ¢ JPYTUMHU JIMHUSAMU YYEOHOTO Kypca, IMOCKOJIbKY B KaKOM-TO
CMBICIIE 337aT MOCIICIOBATEIbHOCTD U3YUYCHHUS MaTepuaia. M3ydeHune cTerneHHOM,
MIOKa3aTeIbHOM, JIOrapu(PMUIECKOW U TPUTOHOMETPHUCCKUX (PYHKITUN, UX CBOMCTB
U rpadyKOB, UCIOJb30BaHHE (DYHKIMHA JUISI PEHICHUS 3aJad M3 JPYTUX y4eOHBIX
NPEIMETOB U PEAIbHON JKM3HU TECHO CBSA3aHO KaK C MAaTEMaTHYCCKUM aHAJIHM30M,
TaKk U C pEIICHHEeM YpaBHEHUN W HepaBeHCTB. [lpu sTom Oombiioe BHUMaHHE
ynensiercss GOpMHUPOBAHUIO YMEHUSI BBIPAXKaTh (HOPMYJIaMU 3aBUCUMOCTU MEXKIY
pa3TUYHBIMUA BEJTUYMHAMH, HCCIE0BaTh TMOJyYEHHbIE (QYHKIUH, CTPOUTH HX
rpaduku. Matepuan 3Toil cofep>KaTeabHON JTUHUU HAlleJIeH Ha pa3BUTUE YMEHUM
U HaBBIKOB, TMO3BOJISIIONIMX BBIPAXKATh 3aBUCUMOCTH MEXKIy BETUYMHAMH B
pasnmuuHON opme: aHATUTHYECKOU, Tpaduieckol u cioBecHoW. Ero msydenue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIOCOOHOCTH K
0000IIEHNIO M KOHKPETH3aIlUH, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxarenpHas nuHusi «Hauama maTeMaTHyecKOro aHaliv3ay TMO3BOJISIET
CYIIIECTBEHHO PACHIMPUTh KPYr KaK MaTeMaTHMYeCKHX, TaK W MPUKIAIHBIX 3a]ad,
JOCTYITHBIX OOYYarOIIMMCS, TaK KaK y HUX MOSBISETCS BO3MOXHOCTH CTPOHTH
rpa@uKky  CIOXKHBIX (YHKIWNA, ONPENeNsiTh WX HauOOJbIINE W HAUMEHBIIHE
3HAUEHUS, BBIYUCIATH IUIOMANU (Guryp u oOBEMBI TEl, HAXOAUTH CKOPOCTH H
YCKOpeHus TporieccoB. JlaHHas coaepkareiabHasi JUHUS OTKPHIBAET HOBBIC
BO3MOXHOCTH TIOCTPOCHHMSI MATEMAaTHYECKHX MOJIETIEH peanbHBIX CHUTYyaIui,
MO3BOJISIET HAXOJWTh HaWJIydlllee pEIICHHEe B TMPUKIAAHBIX, B TOM YHUCIE
COIMAITEHO-DKOHOMHYECKHX, 3a/ladaX. 3HAKOMCTBO C OCHOBAMH MaT€MaTHYECKOTO
aHanm3a CrocoOCTBYeT pa3BUTHIO aOCTPaKkTHOTO, (HOPMaATHHO-TIOTHYECKOTO |
KPEaTUBHOTO MBIIUICHUS, (HOPMUPOBAHUIO YMEHHUI pPACIIO3HABATH MPOSBICHUS
3aKOHOB MAaTEMAaTHK{ B HayKe, TEXHUKE W HCKyccTBe. OOydarommecss y3HAIOT O



BBIJIAIOIIUXCS PE3yJbTaTaX, MOJYYEHHBIX B XOJ€ pPa3BUTUS MATEeMaTHKU Kak
HayKH, U 00 UX aBTOpax.

ConepxaTtenbHO-MeTOAMYECKast JTUHUS «MHOXKECTBA U JIOTHKA) BKIIIOYAET B
ce0si SIEMEHTBhl TEOPUM MHOXKECTB M MaTeMaTHYEeCKON JOTUKu. TeopeTHKo-
MHOECTBEHHBIE MPEJICTABICHUS IPOHU3BIBAIOT BECh KYPC IIKOILHON MaTeMaTUKH
U TpejjaratoT Hanbojee YHUBEPCAIbHBIM S3BIK, OOBEAMHSIONIUA BCE pa3ieiibl
MaTeMaTUKd U €€ TNPWIOKEHUN, OHU CBSI3BIBAIOT pa3HbIE MAaTEeMaTHYECKUE
JUCHUUIUIMHBL W WX NOpWIOXKeHus B eauHoe 1enoe. [losTomy BaxHO AaTh
BO3MOXKHOCTh OOy4YaromeMycss TMOHMMaTh TEOPETHKO-MHOKECTBEHHBIN  SI3BIK
COBPEMEHHOW MaTEeMaTHKU W HMCIOJIb30BaTh €ro JjIsl BBIPAKEHUSI CBOMX MBICIICH.
JlpyruM BaXKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH CJEeIyeT TpPHU3HATh
CBOMCTBEHHYI0 €U CTpPOrocTb OOOCHOBAaHUW W CJEJOBaHUE ONPEACIEHHBIM
npaBujaM  TMOCTPOCHUS  JIOKAa3aTeIhCTB.  3HAKOMCTBO  C  DJJEMEHTaMU
MaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBIIUICHHS
00ydJaromuxcs, MO3BOJISET UM CTPOUTH CBOU PACCYKJECHUSI HA OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKU KPUTUIECKOTO MBIIILICHHS.

B yuebHOM Kkypce «Anrebpa M Hadala MaTEMaTUYECKOTO aHaIu3a»
MPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOT'0 MOCIHPOBAHMS, KOTOPHIC MPHU3BaHbI
CIIocoOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TMOCTPOCHHSI MOJENEH pearbHbIX
CUTYyalluid, HWCCJIEAOBAHMUS D3THUX MOJIeNied C TIOMOUIBIO afmapaTra airedpbl H
MaTeMaTUYECKOTO aHalIN3a, WHTEPIPETAalNd MOJYYEHHBIX pe3ynbTaToB. Takue
3a/1aHUs BILUIETEHBI B KAXKIbIM U3 pa3feioB IPOrpaMMBbl, TOCKOJIbKY BECh MaTepHal
y4e0HOro Kypca IIUPOKO HCHOJB3YeTCs IS pelleHus MPUKIATHbIX 3axad. [lpu
pEIIeHUH  peabHbIX  MPAaKTHYECKUX  3aJad  oOydJaromiyecss  pa3BUBAIOT
HAOJIIOIaTeTFHOCTh, YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIB30BaTh ~ AHAJIOTHIO, 0000IaTh W  KOHKPETH3UPOBaThH  MPOOJIEMYy.
JesTenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAJAHBIX 3a7ad
OpraHu3yeTcs B IPOIlecce U3YYeHUs BCeX TeM yueOHOro Kypca «Anredpa u Hayana
MaTEeMaTHYECKOTO aHAIN3a.

Ha w3yuenume yueOHOro Kypca «Anredpa W Hadaga MaTEMaTHYECKOTO
aHanuza» orBoautTcs 272 vaca: B 10 kimacce — 136 vacoB (4 yaca B Hejaeno), B 11
kiacce — 136 yacoB (4 yaca B HEZENIO).



COAEPXAHUE OBYUYEHUA
10 KVIACC

Yuciaa v BbIYMCICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble Tnepuoanyeckue Apoou. I[lpumenenue apoOGell U MPOLEHTOB IS
peLIeHUs NPUKIAAHBIX 3a/1a4 U3 Pa3JIMYHbIX OTPACIICU 3HAHUN U PEAIbHOMN KU3HU.

JeucTtBurenbHble uncna. PauuoHanbHbIE W HUPPALMOHANBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMHU  4YHCIaMu.  Moayib
JEUCTBUTENILHOTO YHuCia U ero cBoicTBa. [IpuOnmxkEHHbIC BHIYMCICHUS, TTpaBUia
OKpYIJICHUS, IPUKUJIKA U OLICHKA pe3ybTaTa BEIYUCICHUM.

Crenenb C uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBaHue
noaxoAsied GopMbl 3aMUCH AECHCTBUTEIBHBIX YACEI JIJIsl PEIICHUS TPAKTUUECKUX
3a7a4 U MPEJICTaBICHUS JaHHbIX.

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb ¢ palMOHAJIBHBIM I[OKa3aTeleM M €€ CBOWMCTBA, CTENEHb C
JNEUCTBUTEIBHBIM MTOKA3aTEJIEM.

Jlorapudgm uymcna. CpoiicTBa norapudma. JlecsaiTUUHbIE W HaTypalbHbIE
Jorapu@Mel.

CuHyc, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIIOBOI'O aprymeHTa. ApPKCHHYC,
APKKOCHHYC M apKTaHT'€HC YMCIIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEeHUs. PaBHOCWUIIBHBIE YpaBHEHHs W ypaBHEHUsA-CIeACTBUSA. HepaBeHCTBO,
pELICHUE HEPABEHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LETBIX U APOOHO-PAIMOHATBHBIX YPaBHEHUHN U
HEPABEHCTB. MHOrO4YIEeHbl OT OJHOW IEPEMEHHOW. JleneHne MHOrouwieHa Ha
MHOIOWIEH ¢ ocratrkoM. Teopema bedy. MHorousnensl ¢ LEIbIMU
koadunmenramu. Teopema Buera.

[IpeoOpa3oBaHus YUCITOBBIX BRIPAKEHUN, CONEPKAIINX CTETICHU U KOPHH.

HppaunonansHbie YpaBHEHUS. OcHOBHbIE METO/IbI peleHus
UPPalMOHAIBHBIX YPABHECHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHUSI MOKA3aTeIbHBIX
YPaBHEHHM.

[IpeoGpazoBanre BEIPAXKEHUA, COACPIKAIINX JTOTAPHUPMBI.

Jlorapudmudeckue YpaBHEHHSI. OcHOBHbIE METO/IbI peuieHus
Jaorapu(pMUIECKUX YPaBHCHUI.
OcHOBHBIE TPUTOHOMETPUUECKUE bopmyIbL. [IpeobOpazoBanue

TPUTOHOMETPUUECKHUX BBIPAXKEHUN. PellIeHre TPUrOHOMETPUUECKUX YPABHEHU.



Pemienue cucrteM MHEWHBIX ypaBHEHUW. Marpuna cUCTEMBI JIUHEWHBIX
ypaBHeHUU. OrnpenenuTens MaTpulbl 2X2, €ro T€OMETPUYECKUH CMBICT U
CBOMCTBA, BBIYMCICHHUE €r0 3HAYEHUS, IPUMEHECHHE OINPENCIUTENS I PEIICHUS
CUCTEMBl JIMHEMHBIX ypaBHEHWU. PellleHne MNpUKIAAHBIX 3aJa4 C ITOMOIIBIO
CHUCTEMBbl JIMHEMHBIX ypaBHEHUU. lccienoBaHue DIOCTPOCHHOM MOJACIHU C
NIOMOIIBIO MATPHUIL U ONPEAETUTENEH.

[TocTpoeHne MaTeMaTUYECKMX MOJIEJIENM pPEaJbHOM CUTyallMd C MOMOIIBIO
YpPaBHEHUN U HEpaBeHCTB. lIpuMeHeHUE ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a/lady M 3aJad U3 PA3JIUYHbIX OOJacTe HAyKH W peaabHOU
KU3HU.

DYyHKIUHA U TPaPUKHU

OyHKIMsA, crnocoObl 3amaHus QyHKIUU. B3auMHO o00paTHble (QyHKIMH.
Komnosunust ¢yukmuit. I'papuk  dyHkuuu. DineMeHTapHble MpeoOpa3oBaHUs
rpadukoB ¢ yHKIIHIA.

O6nactp ompeneneHUs ¥ MHOKECTBO 3HaueHud ¢yHkuuud. Hymu dynkumm.
[TpomesxyTku 3HakonocTosiHCTBA. YETHbIe 1 Heu€THbIe GyHKIMU. [lepuoanueckue
¢ynkiuu. TIpomMexxyTku MOHOTOHHOCTH (yHKIMH. MakCUMyMbl U MHUHUMYMBI
¢ynkuuu. Haubomnpiee 1 HauMeHbllee 3HaUCHHsI PYHKIIUU HA TIPOMEKYTKE.

JluneitHasi, KBajgpaTU4Hass W JIPOOHO-IHHEHHAs (QYHKIMHU. DIIEMEHTapHOEe
UCCJIeIOBaHUE U TTOCTPOCHUE X IPAPUKOB.

CrenenHas QyHKIMS ¢ HATypaJbHBIM U LIEIBIM MOKazareneM. E€ cBoiicTBa U
rpaduk. CpoiictTBa M rpaduK KOpHsS N-OM CTeNeHW Kak (PYyHKIUM OOpaTHOMU
CTEIEHU C HATYpaJIbHbBIM MTOKA3aTEJIEM.

[TokazarenbHast U Jorapudmuyeckas (QyHKIHH, WX CBOWCTBA U TpadUKH.
Hcnons3oBanue rpadukoB GyHKIUH 1T pEIICHUS ypaBHESHHM.

TpuroHomerpuyeckasi OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

QOYHKIMOHAJIBHBIE 3aBUCUMOCTH B pEaJbHBIX IMpOLlECCaX U SBICHUSX.
['paduku peanbHBIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHajamu3a

ITocnenoBaTeABHOCTH, CIIOCOOBI 3aJaHUs IOCJIeAOBaTeNLHOCTENH. MeTon
MaTEeMaTU4YECKOM VUHIYKIUU. MoHOTOHHBIE U OrpaHUYEHHBIE
IIOCJIEIOBATENIBHOCTU. VICTOpHA BO3HMKHOBEHMS MAaTEMAaTHYECKOTO aHauu3a Kak
aHanau3a 0ECKOHEYHO MaJlbIX.

Apudmernueckas u reoMmeTpuyeckas nmporpeccun. beckoneuHo yObIBaromas
reomeTrpuyeckas nporpeccus. Cymma GeCKOHEUHO YOBbIBAIOILIEH TeOMeTpUYeCcKOil
nporpeccuu. JIMHENHbIN U 3KCIIOHEHIUAIBHBIN pOCT. Yucno e. @opmyiia CIOKHBIX
IIpOLIEHTOB. Mcnonb30BaHWE NPOTPECCHMM UL PELICHUS peajbHbIX 3a1ad
MIPUKJIAJHOIO XapaKTepa.



HenpepoiBuble (GyHKIIMM U uX cBoiicTBa. Touku pa3pbiBa. ACHUMITOTHI
rpadgukoB QyHkiui. CBOHCTBa (YyHKUMU HENpPEepBhIBHBIX HAa OTpe3ke. MeToj
MHTEPBAJIOB Ul pPELICHHUs HEpaBeHCTB. lIpuMeHeHUE CBOMCTB HENPEPBIBHBIX
GyHKUUN 111 petieHus 3a1ay.

[lepBas u BTOpas npousBojHble QpyHkMKU. OnpeneneHne, reOMEeTPUIECKUN U
($u3MUeCKHil CMBICT IPOM3BOIHOM. YpaBHEHUE KacaTeabHOU K rpaduKy (PyHKIIHH.

[IpousBoaHBIE  BIEMEHTAPHBIX  (QYHKIUH. IIpousBogHass  cyMMbl,
POU3BEACHHUS], YACTHOTO U KOMIIO3ULUHU (DYHKIIHM.

MHoxecTBa U JIOTMKA

MHoxecTBO, oOlepaluyd HaJ MHOXXECTBAMU M MX CBOWMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHE TEOPETHMKO-MHOXECTBEHHOTO —ammapara  Juls
ONMCAaHUS PEaJbHBIX IIPOLECCOB W SBICHUMW, IIPU PELIEHUM 3a1ad U3 APYrux
y4eOHBIX TPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTrO OOBEKTa, CJEICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIbHBIC YPABHEHHUS.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA VYUYEBHOI'O KVYPCA
«AJIT'EBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVBJIEHHBIM VPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIET'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyUaIOIIEeT0oCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIE€HAa  POCCHUHCKOro  oOIecTBa,  MPEJACTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JIUYHBIX CTPYKTYp, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BbIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHCTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIUSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUICKON TPAKIAHCKON HICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCHUMCKMX MAaTEMAaTHKOB M POCCUHUCKOM MaTeMaTHYECKOMN IIKOJIBI,
UCIIOJIb30BaHUE DJTUX JOCTWKEHHUH B JIPYrUX HayKaX, TEXHOJOTusX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO MOBEIEHHUS, CBA3AHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHI HayKh U JEATEIbHOCTHIO YYEHOIrO, OCO3HAHHE
JUYHOTO BKJIAJIa B MOCTPOEHUE YCTOWYMBOTO OYyTyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYasl 3CTETUKY MATEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aJ]a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMYHBOCTD
K MaTEMaTUYECKUM aclleKTaM Pa3uyHbIX BUIOB UCKYCCTBA;

5) pusnvecKoro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHHUS B
MHTEpEecax 3I0pOBOTO U 0€30MacHOTr0 00pasa >KU3HHU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COATAHCUPOBAHHBIN PEKUM 3aHATHH U
OTIbIXa, PETyIsipHas (U3NUecKass aKTUBHOCTD), (DU3MYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHITUSX CHOPTUBHO-03J0POBUTEIIBHON €SI TENBHOCTBIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuyHbIM  chepaM  MPOQPECCHOHATBLHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun W peanu3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC IJIAHBI,



FOTOBHOCTh M CIHOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa3oBaHHUIO U
CaMOOOpa30BaHUIO HAa TPOTSHKEHUUM BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a7a4 MaTEMAaTUUECKON HATPaBICHHOCTH;

7) 3KOJIOTHYeCKOT0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTh  AKOJOTMUYECKOW  KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATTbHO-?KOHOMUYECKUX TPOIIECCOB Ha COCTOSIHUE MPUPOJHON U COLMAIBHOU
Cpelbl, OCO3HaHUE II100aIbHOTO XapaKTepa dKOJIOTHUYECKUX MPOoOJieM, OpUeHTAIUS
HA TPUMEHEHHE MaTEeMaTUYeCKUX 3HAHUM [JIs8 penieHus 3aaad B 00J1acTH
OKpY’Karolel cpenpl, MUIAHUPOBAHHE IIOCTYNMKOB W OILEHKH HMX BO3MOXHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUA HAyKH W  OOIIECTBEHHOW  MPaKTHUKWA, T[MOHUMaHUE
MaTeMaTHYEeCKOM HAayKu Kak c¢epbl YeIOBEYECKOH eSITeIIBHOCTH, ATAloB €&
Pa3BUTHUA W 3HAYMMOCTH JUIsl Pa3BUTHS [MBUJIU3AIMH, OBJIAJCHUE SI3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KYJIbTYpOH KaK CpPEJICTBOM IIO3HAHUS MHDA,
TOTOBHOCTh OCYIICCTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIBHOCTh
WHJIMBUIYaJIbHO U B TPYIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC 1eHCTBUA

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHSTHA, OTHOUICHUH MEXIy MOHATUSAMH, (OPMYIUPOBATH
OTIpeJICIICHHs] TIOHATUM, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAINH,
OCHOBaHHUS JI7Isi 0000IIEHHS U CPaBHEHUS, KPUTEPUHU TIPOBOJUMOTO aHAIN3A,;

BOCIPUHMMATh,  (OPMYJIMPOBATH U  MPEeoOpPa3OBBHIBATH  CYXKICHUS:
yTBEPAUTENbHBIE U OTPULIATEINIbHBIC, €IUHUYHbIC, YACTHBIE U OOIIKE, YCIOBHBIE,

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUUS
B (pakTax, MaHHBIX, HAONIONCHUSIX U YTBEPXKACHHSX, MpEJIaraTb KpUTCPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUU;

JenaTh BBIBOJBI C WCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUEHHM, YMO3AKIIOUEHUI IO aHAJIOTUH;

IPOBOJIUTH CAMOCTOSITENILHO J10KA3aTeNbCTBA MATEMATUUYECKUX YTBEPKICHUM
(mpsiMbIE€ ¥ OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIUI0, TPUBOAUTH MMPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE CYKJEHHUS U BHIBOJIbL;

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATHh HECKOJIBKO
BApUMAHTOB  pEIlCHMs, BbIOMpaTh  HauOoiee MNOAXOASAIUMH C  y4€TOM
CaMOCTOSITEJIbHO BBIJICIICHHBIX KPUTEPUEB).



Bba3oBrble uccienoBare/ibCkue 1eiCTBUA:

UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUPYIOIIME  MPOTUBOpEYHE,  MpoOIeEMYy,
YCTaHABJIMBATh UCKOMOE M JaHHOE, (OPMHPOBATH TMIOTE3Y, apryMEHTHPOBATH
CBOIO MO3ULIHI0, MHEHHUE;

IPOBOAUTH CAMOCTOSTEILHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
[0 YCTAHOBJIEHUIO OCOOEHHOCTEN MaTeMaTUYeCKOro oObEeKTa, sIBICHHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y OOBEKTaMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSATEIbHO (POPMYIHPOBaTH O000OIIEHUS M BBIBOJBI MO pPE3yJibTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHU;

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIABUIAThH
NPENOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH AePUIUTH MHDOpPMAIMKU, TAaHHBIX, HEOOXOJAUMBIX NJIsi OTBETa HA
BOMPOC U JJIs PEIICHUS 3a/1a4H;

BbIOMpaTh MHMOPMAIMIO U3 UCTOYHUKOB PAa3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh HHGOPMALMIO PA3TUYHBIX BHUJIOB U
dbopM npeacTaBieHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPECTABIATh €€ B pa3IMYHBIX (popmax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATH HaJEXKHOCTh uHbOpMAITIH 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIE 1eCTBUS

OO01menue:

BOCIIPUHUMATH U (OPMYIHUPOBATH CYKJICHUS B COOTBETCTBUH C YCIOBUSIMH U
IEJIIMHA OOIICHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3pCHHUS B
YCTHBIX U MHCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHHUS MO XOJy PEIICHUs 3ajayH,
KOMMEHTHPOBATH MOJYUYEHHBIN pe3yiIbTaT;

B XOJI¢ OOCYXXJICHHsI 3aJlaBaTh BOIIPOCHI 110 CYIIECTBY OOCYKJIaeMOU TEMBI,
npoOJieMbl, pelIaeMoi 3aJa4d, BBICKA3bIBaTh HJICH, HAICIICHHBIC Ha ITOMCK
pEIlIeHUs, COTMOCTAaBISATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHUKOB
nyanora, oOHapyXMBaTh Pa3jJWyude€ U CXOJICTBO IMO3HUIIUM, B KOPPEKTHOH ¢opme
bopMyITHpPOBATh PAa3HOTIACHS, CBOM BO3PAKCHHUS;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPUMEHTA, UCCICIOBAHUA,
IIPOCKTAa, CaMOCTOSITCIFHO BBIOMpaTh (OpMAT BBICTYIUICHHS C YYETOM 3aaad
Mpe3eHTAIIMU U OCOOEHHOCTEH ayIuTOPHH.

PerHﬂTHBHbIe YHHUBEPCAJIBHBIC y‘leﬁHble I[eﬁCTBHH



Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4H, BEIOUPATh CIOCOO PEIIeHuUs C
y4€TOM UMEIOIINXCS PECYpCOB B COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIUH.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTE/JIEKT:

BIAJIeTh  HABBIKAMH  TIO3HABATENbHOW  pediIeKkcMu Kak  OCO3HAHHS
COBEpPIIIAEMBIX JIEHCTBUI U MBICTUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BIAJECThH
crnocobaMu CaMONPOBEPKU, CAMOKOHTPOJISI Tpollecca M pe3ysibTaTa pelieHUs
MaTeMaTUYeCKOW 3a/1a4H;

NPEIBHUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPU PEIICHUU 3aa4H,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITETILCTB, IaHHBIX,
HaNJCHHBIX OMNOOK, BBISIBJICHHBIX TPYAHOCTECH;

OILICHUBATh COOTBETCTBHUE PE3YNIbTATa LEH U YCIOBHIM, OOBSICHITH MPUINHBI
JTOCTH)KCHUS WU HEJAOCTHKCHHUS PE3yJIbTATOB JNEATEIHHOCTH, HAXOAUTh OIIMOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHMMATh M HCIOJIb30BaTh NMPEUMYINECTBA KOMAaHIHON M WHAMBHIYaJTbHOM
paboThl TpU pelIeHHW YYeOHBIX 3ajJad, MNPUHUMATH IeJIb COBMECTHOM
NEeSTENbHOCTH, TUIAHUPOBATh OPraHU3aIMI0 COBMECTHOM paboThl, pacrpeneisiTh
BUIBl paboOT, JOroBapuBaTbcsa, OOCYKIAaTh MpOLECC U pe3yibTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYPMb» W HWHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJMHUPOBATh CBOU JACHCTBUS C JPYTUMHU YJICHAMU KOMAaHJbl, OIEHUBAThH
KayeCTBO CBOETO BKJa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aHMOJICHCTBHUS.

IHPEAMETHBIE PE3YJIBTATBI

K konmy obOydenuss B 10 kjacce 0Oy4arouiuiicsi MOJTYYUT CIETYIOIIHE
IPEeIMETHBIE Pe3yJbTaThl MO OTACIBbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHYECKOTO aHAIIU3a:

Yucua 1 BBIYMCJICHHUSA:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIIMOHATBLHOE YHCIIO, OCCKOHEYHAs
nepuoanyeckas JpoOb, MPOLEHTHI, HPPAMOHAIBHOE YHCIIO, MHOXECTBa
palMOHATBHBIX U IEHUCTBUTEIbHBIX YHCEN, MOJIYJIb ACHCTBUTEIBHOIO YHUCIIA;

OPUMEHATh JIpoOM W MPOUEHTHl [Ji1 PEHIeHUs NPUKIAAHBIX 3ajad H3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOU KU3HU,

MIPUMEHSITH NPUOTNKEHHBIE BBIUUCIICHHUS, IPABUIIA OKPYTICHUS, IPUKUIKY U
OILICHKY pe3yJIbTaTa BHIYUCIICHUI;



CBOOOJHO ONEpPUpPOBATH TMOHATHEM: CTENEHb C IEJIbIM IOKa3aTeleM,
MCII0JIB30BaTh MOAXOASAIIYI0 (POPMY 3aIIUCU JIEUCTBUTEIbHBIX YUCEN ISl PEILICHUS
MIPAKTUYECKUX 3a/1a4 U MPEACTABICHUS TAHHBIX;

CBOOOJHO OIEPUPOBATH MOHATHEM: APU(PMETHUECKUII KOPEHb HATypalbHOU
CTEIICHHY,;

CBOOOJTHO ONEPUPOBATH MOHATUEM: CTENIEHb C PALIMOHAJIBHBIM MTOKA3aTeNIeM;

CBOOOJHO ONEpPUPOBATH MOHATUAMM: JIOrapu(dM uwKcna, AECITHUYHBIE WU
HaTypaibHbIE JTOTapu(MBbI;

CBOOOJHO ONEPUPOBATH MOHATUSIMHU: CHUHYC, KOCUHYC, TaHT€HC, KOTaHTEHC
YUCJIOBOTO apryMEHTA;

ONEPHUPOBATH MOHATUSAMU: APKCUHYC, aPKKOCUHYC U apKTAHTE€HC YHCIOBOTO
apryMeHTa.

YpaBHeHUsI M1 HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHATHIMU: TOXJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PaBHOCUJIbHBIE YPABHEHHS U YPABHEHUSA-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh PAa3IMYHbIE METOJbl pEIICHUs palMOHAIbHBIX M JPOOHO-
palMOHANBHBIX YPAaBHEHHM, IPUMEHSITh METOJ HWHTEPBAJIIOB JUIA PELICHUS
HEPaBEHCTB;

CBOOOJTHO OIEPUPOBATH MOHSATUSMH: MHOTOUYJIEH OT OJHOW MEepEMEHHOM,
MHOTOWIEH C MeJbIMH KO3(P(UIUEHTaMH, KOPHU MHOTOYJIEHA, NPUMEHSTh
JIeJICHME MHOTOYJICEHa Ha MHOT'OWIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
JUISl peLLeHUs 3a/a4;

CBOOOJHO OMEpUpPOBaTH TOHATUSIMHU: CHUCTeMa JIMHEHHBIX YpaBHEHHIH,
MaTpula, OMNpPENENUTENb MaTpulbl 2 X 2 WU €ero TIeOMETPUYECKUNA CMBICT,
UCIIOJIB30BAaTh CBOMCTBA OMpeaenuTens 2 X 2 g BBIUKCICHUS €r0 3HAYCHMUS,
[IPUMEHATh ONPEACIUTENN Ul PEUICHHWS CHUCTEMBI JIMHEMHBIX YpaBHEHUU,
MOJEIIMPOBATh PEAIbHbBIE CUTYAllMU C MOMOILBIO CUCTEMBI JIMHEMHBIX YPaBHECHUH,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJEIM C IOMOIIBI0 MaTpPULl U OIPEIEIIUTENEH,
MHTEPIPETUPOBATH MTOIYyYECHHBIA PE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JEHUCTBUUA C KOPHAMH Uil MpPeoOpa3oBaHMs
BBIPAKCHU;

BBITIOJIHATD NIPEOOPA30BaHUS YUCIOBBIX BBIPAKEHHM, COAEpKAIIUX CTEIIEHH C
palMOHATIBLHBIM [TOKA3aTEIEM;

UCIIOJIb30BATh CBOWCTBA norapu@moB JUISL npeoOpa3oBaHus
norapu(pMUYECKUX BBHIPAKEHUM;

CBOOOIHO ONEpUPOBaTh MOHATUSAMU: HppPAIMOHAIbHBIE, MOKa3aTelIbHbIE U
norapu(pMUYECKUe ypaBHEHUS, HAXOJIUTh UX PEIICHUS C TIOMOIIBI0 PABHOCUIIBHBIX
IIEPEX0I0B W OCYILECTBIIASA IPOBEPKY KOPHEM;



MPUMEHATH OCHOBHBIE TPUTOHOMETpUYECKUE (POPMYIIBI sl TipeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKCHUII;

CBOOOJHO ONEpPUPOBATH IMOHSATUEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OPUMEHATH HEOOXOAMMBIE  (OPMYNBl JUIsI  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUIECKUX YPABHECHHIA;

MOJIEIUPOBATh pEalbHbIE CHUTyallud Ha S3bIKE aireOpbl, COCTaBIATH
BBIPQ)KEHUS, YPAaBHEHHs, HEPaBEHCTBA II0 YCIOBUIO 3aJlayd, HCCIEI0BaTh
OCTPOCHHBIE MOJIENIH C UCTIOIB30BAHUEM alllapaTa ajreopsbl.

DYyHKIUH U TPAPUKU:

CBOOO/IHO OMEpPUPOBATH MOHATUSAMU: (PYHKIHS, CTIOCOOBI 3a1anus (pyHKIUH,
B3aMMHO oOOpaTHble (DYHKIMH, KOMMO3UIMUS (GYyHKUUH, rpaduk QyHKIUH,
BBITIOJIHATH AJIEMEHTapHbIE TIpeoOpa3zoBaHus rpaduKkoB HyHKIHI;

CBOOOJTHO OINEPUPOBATH MOHATUSIMH: OOJACTh OMPEJEICHHUS U MHOXKECTBO
3HaYeHUH PyHKINU, HYTH QYHKIIUA, TPOMEKYTKH 3HAKOITOCTOSHCTBA,;

CBOOOJIHO OIEPUPOBATh TOHATHAMH: UYETHBIE M HEUYETHBIE (YHKIIUH,
nepuoandeckue QyHKIUH, MPOMEKYTKH MOHOTOHHOCTH (DYHKITUH, MAaKCUMYMBI
MUHUMYMBI (YHKIIUM, HauOoNblllee W HAWMEHbIIee 3Ha4eHWE QYHKIMH Ha
IPOMEXKYTKE;

CBOOO/IHO ONEpPUPOBATh MOHATUSMU: CTENEHHAsT (PYHKLHUS C HATypaJbHbIM U
LEeJIbIM TOKa3aTesieM, Ipauk CTENeHHON (YHKIUU C HaTypalbHBIM U LEJIBIM
nokaszaTeneM, rpauk KOpHs N-oif cTeneHu Kak (pyHKIuU OOpaTHOM CTENEHH C
HaTypaJIbHBIM IT0Ka3aTeJIeM;

ONEepUpOBaTh MOHATUSAMU: JMHEHWHas, KBaJpaTU4Has U JIpOOHO-IMHEHHas
(YHKIMH, BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U ITOCTPOCHUE UX IPapUKOB;

CcBOOO/IHO ONEpUPOBATh MOHATHUSAMHU: IOKazaTelbHas W JIOrapupMUUecKast
GbyHKIMM, WX CBOWCTBA M TrpaduKH, HCIOJIb30BaTh MX TpadWKd IJIs PEIICHHS
YpaBHEHUM;

CBOOO/IHO OMNEpUPOBATh MOHATUSMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
orpejiesieHue TPUTOHOMETPUUYECKUX (PYHKIIMM YUCIIOBOTO apryMEHTa;

UCMOJb30BaTh Tpadukd (QYHKIMA [ HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEW MpU pElIeHUH 3aJa4 U3 IPYIHX Y4eOHBIX NMPEAMETOB U peanbHOMN
KHU3HU, BBIpaKaTh (OPMyJIaMU 3aBUCHMOCTH MEX/y BEJIMUYUHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CBOOO/IHO OMEepUPOBATh MOHATUAMU: apudMeTHdecKkass U TeoMeTpHUYecKas
nporpeccusi, 6eCKOHEUHO yObIBalOIIasi FreOMETpHUECcKas MPOrpeccusi, TUHEHHBIN U
HKCMOHEHLIUATBHBIA POCT, OpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
0 KOHCTaHTE;

MCIIONIb30BaTh MNPOTPECCHM ISl PELICHHUS pPEaNbHBIX 3a7ad MPHUKIAJIHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATUSAMHU: TIOCIEI0OBATENBHOCTb, CIIOCOOBI 3a1aHUS
MOCJIEIOBATEIbHOCTE, MOHOTOHHBIE M OIPAaHUYEHHBIE TOCIEJ0BATEIBHOCTH,
MOHUMAaTh OCHOBBI 3apOXJCHHS MAaTEMaTUYECKOTO aHaju3a Kak aHajlu3a
OECKOHEUYHO MaJjbIX;

CBOOOJHO OMNEpPUPOBATHh TMOHATUAMH: HENpPEpPhIBHbIE (PYHKUUHU, TOUYKH
paspsiBa rpaduka GyHKIUHU, aCUMOTOTHI Tpaduka GyHKINH;

CBOOOJHO OINEpPUPOBATH MOHATHEM: (YHKLHUSA, HENpEpbIBHAs Ha OTPE3KeE,
OPUMEHSTH CBOMCTBA HEMPEPBIBHBIX (DYHKIIMI 1JIs1 pelIeHus 3aa4;

CBOOOJTHO OIEpPUPOBATh TMOHATUSMU: TMepBasi W BTOpas MPOU3BOIHBIC
GyHKIMH, KacaTeabHas K rpaduky GyHKINH;

BBIUUCTSATH MPOU3BOJIHBIE CYMMBI, MPOU3BEACHHS, YACTHOTO M KOMIIO3HUIIMU
IBYX (DYHKIIMH, 3HATh IPOU3BOJIHBIE JIEMEHTAPHBIX ()YHKIIHIA;

UCIIOJIb30BaTh T€OMETPUUYECKUA U (PU3UYECKHM CMBICH MPOU3BOJAHON s
pelieHus 3a1a4.

MHoxecTBa U JIOTHKA:

CBOOOJTHO ~ OMNEpUPOBAaTh  TMOHATUAMH: MHOXECTBO, ONEpalMM  Haj
MHO>KECTBAMMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT JJisi OMUCAaHUS PeasIbHbIX
IPOLIECCOB U SIBJICHUMN, IPU PELLIEHUH 3aJa4 U3 JPYTUX Y4EOHBIX IPEIMETOB;

CBOOO/IHO OIEpUpOBaTh TOHATHUSAMU: OIpEAENeHUE, TEeOopeMa, ypaBHEHME-
CJIEICTBUE, CBOMCTBO MAaTEMaTHUECKOI0 00BbEKTA, JOKA3aTeIbCTBO, PABHOCUIIBHBIE
ypaBHEHUS 1 HEPaBEHCTBA.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n NMPOrpaMmblI Bcero Kontpoampie | Ipaxtirseckie o0pa3oBaTe/bHbIE
padoThI padoTsl pecypest
MHO3K€ECTBO AENCTBUTEIBHBIX YHCEIL.
1 MHuorowieHbl. ParmoHansHbIe ypaBHEHUS U 24 1 https://m.edsoo.ru
HepaBeHCTBa. CHCTEMBI INHEWHBIX
YpaBHEHUH
5 Oynkuuu u rpadpuku. CreneHHas GyHKINS C 12 1 https://m.edsoo.ru
L[eIBIM TTOKa3aTeneM
3 ApubMeTnuecknii KOpeHb N-0if CTEIIECHHU. 15 1 https://m.edsoo.ru
HppanunonanbHble ypaBHEHUS
4 [TokazarenpHas ¢pynkuus. [lokazarenpHbie 10 1 https://m.edsoo.ru
ypaBHEHUS
5 Jlorapudmudeckas GyHKITUS. 18 1 https://m.edsoo.ru
Jlorapudmuueckue ypaBHEHUS
5 TpUroHOMETpHUUECKHUE BBIPAKEHUS U 99 1 https://m.edsoo.ru
ypaBHEHUS
7 [TocnenoBaTenbHOCTH U IPOTPECCUU 10 1 https://m.edsoo.ru
8 HenpepsiBuble pyHkiuu. [Iponssoanas 20 1 https://m.edsoo.ru
9 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs 5 1 https://m.edsoo.ru
3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 9 0



https://m.edsoo.ru/
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IHOYPOYHOE IIVTIAHUPOBAHHUE

10 KIIACC
KounyecTBo yacoB DJIeKTPOHHBbIE HU(PPOBHIE
Nen/m | Tema ypoka Konrtpoasubie | IlpakTnueckue Aata o0pasoBareibHbIE
Bceero U3yUYEeHUsS
padoThI padoTsl pecypchl

1 MHO0XecTBO, OTepanuu Haj 1 bubmmoreka [JOK
MHOECTBAMH M UX CBOMCTBA https://m.edsoo.ru/746d5dce

2 Juarpammer Ditiepa-Benna 1 bubmorexa LHOK

https://m.edsoo.ru/be888093
[IpumeneHne TeopeTHKo-

3 MHO>»XECTBEHHOTO arrapara Jjis 1 bubmorexa [IOK
pelmeHs 3a7au https://m.edsoo.ru/4d7f95fe
Pammmonanpueie ynca.

4 OOBIKHOBEHHBIE M ICCATUYHBIE 1 bu6mmoreka [JOK
IpoOH, IPOLIEHTHI, 0ECKOHEUHBIE https://m.edsoo.ru/44dd1046
MePUOIUUECKHE TPOOH
PaunonaneHble yncna.

5 OOBIKHOBEHHBIE U JECATUYHBIC 1 bu6nmoreka [JOK
IpoOH, IPOLIEHTHI, 0ECKOHEUHBIE https://m.edso00.ru/d99d8c74
MePUOIUIECKHUE TPOOH

5 [Ipumenenue npobeii ¥ MPOIEHTOB 1 bu6mmoreka [JOK
JUIsl peLleHUs TPUKIIaJHBIX 3a1a4 https://m.edsoo.ru/2f36a36f

7 [Ipumenenue npobeii ¥ MPOIEHTOB 1 bu6mmoreka [JOK
JUISL peIeHUs IIPUKIaAHbIX 3a0a4 https://m.edsoo.ru/a97a12d9

3 JleficTBUTENBHBIE YHCTIA. 1 bubnmnoreka [JOK
PanmonaneHble U HppallHOHAJIBHBIE https://m.edsoo.ru/746d5dce




qucia

ApupmeTrueckue oneparum ¢

bu6mmoreka [JOK

o JIECTBUTEIILHEIMHI YHCIIaMHU https://m.edsoo.ru/be888093

10 Moz[ymi JNEUCTBUTEIILHOIO YHCIIa U BuGmmotexa LIOK
ero ceoncTsa https://m.edsoo.ru/4d7f95fe
[IpubnmxEHHbBIE BEIYUCIICHUS,

11 MIpaBUJIa OKPYIJICHHUS, IPUKUIKA U Bub6imoreka LIOK
OLIEHKA PE3YNIbTaTa BHIYMCIICHUM https://m.edsoo0.ru/44dd1046
OCHOBHBIE MCTOABI pECIICHUS TEIbIX

12 1 ApOOHO-PALMOHATIBHBIX bubnnorexa [IOK
ypABHEHMUIA 1 HEPABEHCTR https://m.edsoo.ru/cb723fbd
OCHOBHBIE METO/TbI PEIICHUS TICITBIX Bu6moreka [OK

13 ¥ IPOOHO-pALlOHAIIBHBIX https://m.edso0.ru/3a23ac15
YpaBHECHHI U HEPABCHCTB
OCHOBHBIE METO/IbI PEIICHUS IICITBIX Bu6uoreka [OK

14 ¥ IPOOHO-PALMOHAIIBHBIX https://m.edso0.ru/11ac68be
ypaBHEHUI U HEPABEHCTB
MHorousneHsl 0T OJHOMI
nepeMeHHOM. J{eneHre MHOTOWIeHA brbmiorexa LIOK

15 https:/m.edsoo.ru/50bdf26d
Ha MHOTOYWICH ¢ ocTaTkoM. Teopema
besy

16 MHOTOYJIEHBI C IETBIMH Bu6mmorexa LIOK
koa(prmmenTamy. Teopema Buera https://m.edso0.ru/775f5d99

17 Pemenne SI/ICTCM JTUHEHHBIX Bu6morexa LJOK
YPaBHCHUH https://m.edsoo.ru/6ec7al07

18 Pelrenne crucreM JTMHEMHBIX

ypaBHEHUH

bu6nmoreka [JOK




https://m.edsoo.ru/1914a389

Marpuia cucTeMbl JIMHEHHBIX
ypaBHeHU#. OnpeaenuTeib

bu6mmoreka [JOK

19 MAaTpPHIIBI 2X2, €ro reOMeTPHICCKHIL https://m.edso0.ru/226eeabf
CMBICJI U CBOMCTBA; BEIYMCIICHUE €TO
3HAYCHUS
Omnpenenurens MaTpHULBL 2X2, €ro Butmmoreka [IOK

20 T€OMETPUUECKHI CMBICI U CBONCTBA; https://m.edso0.ru/66446d3e
BBIUMCIICHUE €r0 3HAUCHUS
[TpumeHeHue onpenenuTes s

21 pereHus (jI/ICTGMH JTMHCHHBIX Butmmotexa LIOK
YPaBHCHHIH https://m.edsoo.ru/6eadc6f1
Perienne nmpukiTagHbIX 3a1a4 C

22 MTOMOIIBIO CUCTEMBI JIMHEHHBIX bubnnorexa [IOK
ypaBHEHui https://m.edsoo.ru/3f25a047
Perrenne nmpukitagHpIX 3a1a4 ¢

23 MTOMOIIBIO CUCTEMBbI JINHEHHBIX bubmmorexa LIOK
ypaBHEHH https://m.edsoo.ru/d82c36d4
KonTposnsHast padoTa:

24 "PannoHnanbHble ypaBHEHUS U
HepaBeHCTBa. CHCTEMbI JIMHEHHBIX
ypaBHeHUI"
OyHKIMA, CIIOCOObI 3a/1aHHs

25 ¢ynkuuu. BzaumHo oOpatHbie bubnnorexa LIOK
bysxim. Kommosumms ymkmit https://m.edsoo.ru/d0f0b260
I'padux GpyHKIMN. DIEeMEeHTapHbIe

26 npeodpa3oBaHus rpauKOB

byHKIII

bu6mmoreka [JOK
https://m.edsoo.ru/c3389865




OO6nacTb onpeneneHuss 1 MHOXKECTBO
3HayeHuil GpyHKun. Hymm

bubmuoreka [IOK

27 (ycui, TIpOMEKYTKH 3HaK https://m.edsoo.ru/444c4b9c
IIOCTOSHCTBA
U&rHple 1 HEYETHBIE (PYHKIINU.

28 [lepuoauueckue pyHKINU. E;I@.IHOTeKa HOK
TIPOMEYTKH MOHOTOHHOCTH ps://m.edso0.ru/54b815c5
byHKIUN
MakcumMyMBbl 1 MUHUMYMBI

29 Gbynkuyn. HanbGonbiee n Bu6morexa LIOK
HauMEHbIIEE 3HaYeHnE QYHKIMU Ha https://m.edso0.ru/83105a0e
MTPOMEXKYTKE

30 Jluneiinas, KBaJpaTUIHas U JPOOHO-
museiinas byHKIHH bubnuoreka [IOK

https://m.edsoo.ru/2ablc7bc
DIeMEeHTapHOE MCCIICIOBAaHNE U

31 MOCTPOEHHE I'PpaPUKOB ITHX Bu6muorexa LIOK
GyHkumin https://m.edsoo.ru/each053c
DIIeMEeHTapHOE MCCIICIOBAaHUE U Bu6mmoreka [IOK

32 II0CTPOCHHE rPaPUKOB STHX https://m.edso0.ru/8a5ada51
byHKIMI

33 CrteneHsb ¢ 1eNbIM IIOKa3aTeNIeM. Bubmiorexa [[OK
burom Herotona https://m.edso0.ru/69106ae7

34 CTerneHb C IeNIBIM TTOKa3aTelIeM. Bubmiorexa [[OK
burom Herotona https://m.edso0.ru/9362fea9

35 Crenennas GpyHKIHA bubnuorexa IIOK

HaTypaJbHbIM U ICIIbIM

https://m.edsoo.ru/78d9b391




nokazatenem. E€ cBoiicTBa u rpaduk

KonTtponsHas padora: "CreneHHas

36
¢ynkuus. E€ croiictBa u rpaduk”
ApupmeTrnueckuii KOpeHb

37 HaTypaJIbHOM CTENEHU U €ro bubnuorexa HOK
e — https://m.edsoo.ru/54b815c5
Apudmernueckuil KOpeHb

38 HaTypaJbHOM CTENIEHU U €TO Bubmmoreka [IOK
CBOIICTBA https:/m.edso0.ru/83105a0e
[IpeobpazoBaHust YHCIOBBIX

39 BBIPKCHUH, CO/IEPIKAIINX CTETICHU bubnnorexa [IOK
¥ KOpHH https://m.edsoo.ru/87e5e52d
[TpeoGpazoBaHus YMCIOBBIX Bu6mmoreka [IOK

40 BBIPAKCHH, CO/ICPKAINX CTCIICHH https://m.edso0.ru/ebOcc5e3
Y KOpHU
[IpeoOpa3oBaHUst YUCITOBBIX

41 BBIpAKEHUH, COJIEP)KAIUX CTETICHU bu6miorexa IOK
W KOHH https://m.edsoo.ru/5f29b9b5
HppanmoHaisHbie ypaBHEHUS.

42 OCHOBHBIE METO/Ibl PEIICHUS bubmorexa [IOK
PPAIMOHABHBIX YPABHEHHA https://m.edsoo.ru/f13af630
HppanmoHaisHbie ypaBHEHUS.

43 OCHOBHBIE METO/IbI PEIICHUS Bubnnorexa [OK
PPAIMOHATHBIX YPABHEHHA https://m.edsoo.ru/5f605ed0
WppatnmonanbHble ypaBHEHHUS.

44 OCHOBHBIE METO/IbI PEILICHUS Bubnmorexa IOK
HPPAIHOHATHHBIX yPABHEHHIL https://m.edsoo.ru/ec9f4d78

45 PaBHOCHIIbHBIE TTEPEXO/IBI B

bu6nunoreka [JOK




PEHICHNU UPPALMOHAIBHBIX
YpaBHEHUU

https://m.edsoo.ru/b8f5d49a

PaBHOCUIIBHEIC epexoanl B

bu6mmoreka [JOK

46 PEIICHUH UPPAITIOHATEHBIX
o https://m.edsoo.ru/f1ff9220
ypaBHEHUI
PaBHOCHITBHBIE TIEPEXOIBI B
47 peLIeHNN UPPALMOHATIBHBIX Bubmorexa [IOK
. https://m.edsoo.ru/6df195a0
YpaBHCHHIA
PaBHOCHITBHBIE TIEPEXOIBI B
48 PEIICHUH UPPAITHOHATBHBIX brbmiorexa LIOK
. https://m.edsoo.ru/87e5e52d
YpaBHCHHIA
CBoiicTBa u rpaduk KopHs N-oif Bu6muorexa LIOK
49 CTCTICHN Kak (yHKIMU 00paTHOI https://m.edsoo.ru/ebOcc5e3
CTETEeHU C HATYPaJIbHBIM
nokasareneml
CaoiicTBa u rpaduk KOpHS N-0i
50 CTeNeHU KaK (YHKIIUU 0OpaTHOU bubmmorexa LIOK
https://m.edsoo.ru/5f29b9b5
CTETEeHU C HATYPaJIbHBIM
rokKaszarejem?2
Kontponsnas pabora: "CBoiicTBa u
51 rpaduk KOpHS N-Oi CTEIICHH.
Wppanmonanbublie ypaBHEHUS"
59 Crenens ¢ pauHo"HaanV{HM Butmorexa LIOK
nokasaTeseM U e€ cpoficTsal https://m.edsoo.ru/6b61c578
53 Crenens ¢ paI_[I/IO"HaJ'ILEIBIM Bu6morexa LJOK
rokasaresieM U e€ cBoiicTBa2 https://m.edsoo.ru/6ed2b3ba
54 Crenens ¢ pallmoHAIbLHBIM

bu6nmoreka [JOK




oKas3areyieM U €& CBOoicTBa3

https://m.edsoo.ru/fcdd2a2e

[TokazarenpHas GyHKIHS, €€

55 . bu6mmoreka [JOK
cBOfiCTBa M rpaduK https.//m.edsoo.ru/b8a0ff2f

56 Hcnonb3oBanue rpa(bHKfl byHKIIN Bubmiorexa [[OK
JUIA PCLICHIA ypasHCHIH https://m.edsoo.ru/12d1413c

57 Wcnonb3oBanue rpapuka GyHKIUU
JUISl pEeLIEHUs] YPaBHEHUHN Bubmmorexa [IOK

https://m.edsoo.ru/e248c5fc
[Toka3arenbHble ypaBHEHUS.

58 OCHOBHBIE METO/IbI PELICHUS Bu6mmoteka [IOK
TI0Ka3aTeNbHbIX ypaBHeHHII1 https://m.edsoo.ru/09ba5b3d
[TokazaTenbHbIE ypaBHEHUS.

59 OCHOBHBIE METOJIbI PEIICHUS bubnmorexa LHIOK
[OKA3ATEbHEIX YPABHEHHH2 https://m.edsoo.ru/1f4655da
[Toka3aTenbHble ypaBHEHUS. Bu6muorexa LIOK

60 OCHOBHBIC METO/IBI PCLICHHS https://m.eds00.ru/76ce9958
MOKa3aTeIbHbIX YPaBHEHUI3
KonTponsHast pabora:

61 "[lokazarenbHast GyHKIIHS.

[lokazarenbHble ypaBHEHUA"

62 Jlorapudm yucna. CoiicTBa
norapugmal

63 Jlorapugm uucna. CoiicTBa BuGnuotexa LIOK
norapugmaZ https://m.edsoo.ru/fcdd2a2e

64 Jlorapugm uucna. CoiicTBa BuGmuotexa LIOK

norapugpma3

https://m.edsoo.ru/b8a0ff2f




JlecaTu4HbIE U HATypaJIbHbIE

65 bubmmoreka [JOK
Torapupmbl https://m.edsoo.ru/12d1413c
I[eC?ITI/I‘-IHI)Ie " HaTypaJIbHBIC

66 sorapugM Bbu6mmoreka IIOK

https://m.edsoo.ru/e248c5fc

67 [IpeoOpa3oBanue BbIpakeHUH,

COJIepXKaIIuX JorapudmMbl bubmorexa [IOK
https://m.edsoo.ru/09ba5h3d

68 [IpeoOpa3oBanue BbIpakeHUH, Bu6mnorexa ITOK
COepIKAIIMX JOTapUMBI https:/m.edsoo.ru/1f4655da

69 [IpeobpazoBaHue BBIpAKEHUH, bubamnorexa ITOK
CoJIepXKaIuX Jorapudmbl https://m.edso00.ru/76ce9958

70 HOPflpI/I(bMI/I‘IeCKaSI byHKIIAA, €6 Bu6muorexa OK
cBoficTsa 1 rpadux https://m.eds00.ru/6b61c578

71 HOFflpI/I(bMI/I‘IGCK&S[ byHKI1IHA, €6 Bu6muorexa LIOK
cBoficTsa 1 rpadux https://m.edsoo.ru/6ed2b3ba

7 Hcnons3oBanue rpa(f[)HKfl byHKIMH Bu6muorexa LIOK
JULA PCLICHUS ypaBHCHUH https://m.edsoo.ru/fcdd2a2e

73 Ucnonb3oBanue rpaduka GyHKIUU
JUISL pEIICHUsT YPaBHEHU I
Jlorapugmuueckue ypaBHEHHS. bu6nuoreka LIOK

74 OCHOBHBIE METO/IBI PEIICHHS https://m.edsoo.ru/8fa598b5
norapu(MUYECKUX YPaBHEHUH
Jlorapugmuueckue ypaBHEHHS. bubnuoreka [IOK

75 OCHOBHBIE METO/IbI PEILLICHUS https://m.edsoo.ru/6baefel9

norapu(pMUUECKUX ypaBHEHU I




Jlorapudmuaeckrue ypaBHEHUSI.

bubmuoreka IIOK

76 OCHOBHBIE METO/IbI PEIICHUS https://m.edsoo.ru/alf8d141
JorapupMUIECKUX YPaBHCHHM
PaBHOCHIIBHBIE TIEPEXOBI B bu6mmoreka [JOK

77 pelIeHuH Jorapu(PMHUISCKUX https://m.edsoo.ru/65a0f2d0
YpaBHEHUU
PaBHOCHITBHBIE TIEPEXOIBI B bu6mmoreka [JOK

78 penieHuu JorapupMUIECKUX https://m.edsoo.ru/0d8a770d
yYpaBHEHUU
KonTponbHas pabora:

79 "Jlorapudmuaeckast GyHKITHSL.
Jlorapudmudeckue ypaBHeHUS "

80 CuHycC, KOCHHYC, TAHT€HC U Bu6miorexa [IOK
KOTAHI€HC YMCIIOBOTO apryMEHTa https://m.eds00.ru/e6eec650

81 CuHyc, KOCHHYC, TAHT€HC U Bu6miorexa [IOK
KOTaHI'€HC TNCIOBOTO apryMeHTa https://m.edsoo.ru/ae44ac4c

82 ApKCHHYC, apKKOCHHYC U Bu6morexa LIOK
APKTAHICHC TUCIIOBOTO apryMCHTa https://m.edso0.ru/b46a8228

83 ApKCHHYC, apKKOCHUHYC U bu6mmoreka [JOK
ApPKTaHI'€HC YUCJIOBOTO apryMeHTa https://m.edsoo.ru/d36669f8
TpuroHomeTpudeckasi OKpy>KHOCTb, bu6mmoreka [JOK

84 OIpeNieNIEHuEe TPUTOHOMETPHUUYECKUX https://m.edsoo.ru/1cbf72bl
(YHKIIMI YUCIOBOTO apryMeHTa
Tpuronomerpuueckasi OKpy* HOCTb, bu6nuoreka ITOK

85 OoIIpeaeIeHue TPUTOHOMETPUUECKUX https://m.edsoo.ru/538fc437
(YHKIIMI YUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUYECKUE

bu6nmoreka [JOK




(bopmyIb

https://m.edsoo0.ru/8fa598hb5

87 OCHOBHBIE TPUTOHOMETPUUYECKUE bub6mmoreka [JOK
hopmyubI https://m.eds00.ru/6baefe19
88 OCHOBHBIE TPUTOHOMETPUUYECKUE bu6mmoreka [JOK
hopmysbl https://m.edsoo.ru/alf8d141
89 OCHOBHBIE TPUTOHOMETPUUYECKUE bu6mmoreka [JOK
(opmyst https://m.edso00.ru/65a0f2d0
90 [IpeoGpa3oBanue ) bubnuoreka [IOK
TPUTOHOMETPUYECKUX BBIPAKEHUN https://m.edsoo.ru/0d8a770d
01 [IpeobpazoBanue ) BuGnuorexa [IOK
TPUTOHOMETPUIECKUX BBIPAKEHUN https://m.edso0.ru/cec28774
92 [IpeobpazoBanue ) Bu6smoreka [TOK
TPUTOHOMETPUUYECKUX BBIPAKEHUN https://m.edsoo.ru/e6eec650
03 [IpeobpazoBanue ) Bu6smoreka [[OK
TPUTOHOMCTPHHCCKIX BLIPAKCHAH https:/m.edsoo.ru/ae44ac4c
94 Pemenue "pr/IFOHOMCTpI/I‘{eCKI/IX Bu6miorexa [IOK
ypaBHCHUH https://m.edso0.ru/b46a8228
95 Pemenne ”pr/IFOHOMeTpI/I‘{eCKI/IX bu6nmoreka [JOK
ypaBHEHUI https://m.edso0.ru/d36669f8
9% Pemenne ”prFOHOMeTpH‘{eCKHX bu6mmoreka [JOK
YpaBHEHUN https://m.edsoo.ru/1cbf72b1
97 Penienne TpuroHoMeTprU4YECKUX
YpaBHEHUH
08 Pewrenne ’prFOHOMCTpH‘lCCKPIX
ypaBHEHUH
99 Pemenune TpuroHoMeTpuueCcKux




YpaBHEHUI

Pemrenne TpuroHoMeTpu4ECKUX

100 . https://m.edsoo.ru/8866c3ea
ypaBHEHUI
KonTponbHas pabora:
101 "TpUroHOMETPUUECKUE BBIPAKEHUS
U TPUTOHOMETPUYECKUE YpaBHEHUS"
IlocnenoBaTeILHOCTH, CIIOCOOBI
102 3a/IaHMsl TIOCIIEIOBATEIHLHOCTEH.
MeTo1 MaTeMaTHYECKON WHTyKIIHH
MOHOTOHHBIE ¥ OTPaHUYCHHBIC
103 MoCJIeIOBaTeIbHOCTH. VicTopus
aHayn3a OECKOHEYHO MaJbIX
104 Apudmernueckast Iporpeccus
105 ['eomeTpuueckas mporpeccust
106 beckoneuHo yObIBarorast
reoMeTpHuuecKas mporpeccus
107 Cyna 6eCKOHe:I HO yObIBaOLLCH https://m.edsoo.ru/8866c3ea
reOMETPUUECKON IPOTrPECCHU
JIMHENWHBII U DKCIIOHEHIINAIbHBIN
108 poct. Yucno e. DopMyna CI0KHBIX
MIPOLIEHTOB
JIMHEeNHBIN U DKCIIOHSHIINAIbHBIN
109 poct. Yucno e. @opMyna CI0KHBIX
MIPOLIEHTOB
Hcnonb3oBanue mporpeccuu amis
110 pellIeHNs pealIbHBIX 3aa4
MIPUKJIATHOTO XapaKTepa
111 KonTtponrHas padoTa: https://m.edso0.ru/8866c3ea



https://m.edsoo.ru/8866c3ea
https://m.edsoo.ru/8866c3ea
https://m.edsoo.ru/8866c3ea

"ITociienoBaTEIBLHOCTH U
nporpeccun”

HenpepeiBHbie GyHKIINN 1 UX

112 N https://m.edsoo.ru/8866c3ea
CBOICTBa

113 Touka pa3pbiBa. ACUMIITOTBI
rpadukoB QyHKINN

114 CpoiicTBa (hyHKIMI HETIPEPHIBHBIX
Ha OTpe3Ke

115 CpoiicTBa (hyHKIIMI HETIPEPHIBHBIX
Ha OTpe3Ke

116 MeTto1 UHTEpBAJIOB JUISl pellIeHUs
HEpPaBEHCTB

117 Mertoa HHTEpBaIOB AJIs peleHUs
HEpPaBEHCTB

118 Metoa HHTEpBaIOB AJIs peleHUs
HEpPaBEHCTB
[Ipumenenue cBOMCTB

119 HEMPEPHIBHBIX (DYHKIMH 151 https://m.edsoo.ru/8866c3ea
peleHus 3a1a4
[IpumeHeHue cBOMCTB

120 HEeMpPepbIBHBIX PYHKUIUN 115
peleHus 3a1a4

121 IlepBas u BTOpas Mpon3BOIHBIE
GbyHKITII

122 Omnpenenenne, reOMETPUYECKUI
CMBICII IPOU3BOAHOMN

123 Omnpenenenue, GU3NIECKUN CMBICIT

MIPOU3BOJHOM



https://m.edsoo.ru/8866c3ea
https://m.edsoo.ru/8866c3ea

VYpaBHeHHE KacaTeNbHOU K TpaduKy

124
GbyHKITIT
125 VYpaBHeHHE KacaTelbHON K rpaduKy
GbyHKITIT
126 [Ipoun3BOIHBIE 3IIEMEHTAPHBIX
byHKIMNA
197 [Ipon3BOIHBIE 3IIEMEHTAPHBIX
byHKIMNA
[IpounsBoHas CyMMBI,
128 MIPOU3BEICHUSI, YACTHOTO U
KOMTO3UITUU (DYHKITUN
[IpousBoHAS CYMMBI,
129 MIPOU3BEICHUSI, YACTHOTO U
KOMMO3UITUU (DYHKITUH
[IpousBoHAS CYMMBI,
130 [IPOU3BECHHUS, YACTHOTO U https://m.edso0.ru/8866c3ea
KOMITO3ULIMU (DYHKLIUN
131 FOHTPOHBHM 13,360Ta: https://m.edsoo.ru/8866c3ea
IIpousBoiHas
[ToBTOpEHUE, 0000IICHNE,
132 CHCTEMATU3ALUS 3HAHUMN: https://m.edso0.ru/8866c3ea
"VpaBuenus"
IToBTOpenue, 06o0IIeHNE,
133 cUcCTeMaTu3als 3HAaHU:
"OyHKuun"
134 HTorosas kKoHTpoJbHAsA padoTa
135 [ToBTOpenue, 060061ICHNE,

CHCTeMaTHu3alus 3HaHuH



https://m.edsoo.ru/8866c3ea
https://m.edsoo.ru/8866c3ea
https://m.edsoo.ru/8866c3ea

136 [ToBTOpEenue, 060061ICHNE,

CUCTEMAaTHU3alus 3HAHNHI

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

136
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NPOBePsIEMOro .
o0pa3oBaTe/ibHOIi MPOrpaMMbI CpeIHero o01ero 06pa3oBaHus
pe3yJibTaTa
1 Yucna v BBIYKCICHUS
11 OnepupoBaTh TOHATHUSMH: pPAalMOHATBHOE W JEHCTBUTENBHOE YHCIIO,
' OOBIKHOBEHHAsI U JIeCSITUUHAs APOOb, TPOLIEHTHI
12 BemonaaTe  apudmeTnyeckue — Omepanuu € PAlMOHAIBHBIMH U
' JeWCTBUTELHBIMU YHCIIaMHU
13 BbImMonHATE TpUOIMKEHHBIC BEIYUCICHHS, UCTIONB3YS TPaBUIIa OKPYTIICHUS,
' JIeTIaTh MPUKHUIKY U OTICHKY pe3yabTaTa BEIYUCICHHIH
OmnepupoBaTh NMOHATHSAMH: CTEIEHb C IIETBIM ITOKa3aTelleM, CTaHIapTHas
14 ¢dopma 3amucH JEWCTBUTENFHOTO 4YHCIA, KOPEHb HATYPAIbHOUM CTEIeHH,
' UCIOJb30BaTh MOAXOAIYI0 (OPMY 3aIUCH JEHCTBUTEIbHBIX YUCEN IS
pelIeHus MPaKTHYECKUX 3a7a4 U MPEICTaBICHHSI JAHHBIX
OmnepupoBaTh NOHATUAMU: CUHYC, KOCUHYC U TaHT€HC IIPOU3BOJIBHOTO YIJIa;
1.5 WCIIONb30BaTh  3allMCh  MPOMU3BOJBHOTO  yrja  4epe3  oOpaTHbIC
TPUTOHOMETPUYECKHE (PYHKLIUU
2 VYpaBHEHUS U HEPAaBEHCTBA
OnepupoBaTh MOHATUAMHU: TOXKAECTBO, YpaBHEHME, HEPAaBEHCTBO, IIEJIOE,
2.1 palMoHabHOE, UppalnoHalIbHOE ypaBHEHHUE, HEpPaBEHCTBO,
TPUTOHOMETPUUYECKOE YPABHEHUE
99 BbInonHATe IpeoOpa3oBaHusl TPUTOHOMETPUYECKUX BBIPAKEHUM U pelaTh
' TPUTOHOMETPUUYECKHE YPaBHEHUS
BoimonHaTe npeobpa3zoBaHus LEIbIX, PAllMOHAIBHBIX U MPPALUOHAIBHBIX
2.3 BBIPQ)KEHUII M pelaTh OCHOBHbIE THUIBI LENbIX, palMOHAIBHBIX U
UppalOHAJIbHBIX YPAaBHEHUH U HEPABEHCTB
54 [IpuMeHsATh ypaBHEHHMS M HEPABEHCTBA JUIS PELICHHs MaTeMaTH4eCKUX
' 3aJa4 M 3a/1a4 U3 pa3IMnyHbIX 00JIacTel HayKu U pealbHON )KU3HU
MojenupoBaTh peajbHble CHTyalldd Ha S3bIKe aireOpbl, COCTaBIATh
2.5 BBIPQ)KEHUS, YPaBHEHUS, HEPaBEHCTBA IO YCIOBHUIO 3aJaud, UCCIEN0BaTh
MIOCTPOEHHBIE MOJIENH C UCIIOJIb30BAaHUEM amrapara ajireopbl
3 OyHKIMH U TpadUKH
31 OmnepupoBaTh MOHATUSAMU: (QYHKIMS, CHOCOOBI 3aAaHusl QYyHKUUHU, 00JIaCTh

OTpeNeNieHuss W MHOXKECTBO 3HayeHMd (yHKIMH, rpaduk QyHKIHUH,




B3aMMHO 00paTHbIe (PyHKIUU

OnepupoBaTh NOHATHAMH: UYETHOCTH M HEUETHOCTh (YHKUWHU, HYIH

32 (GyHKIUH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonb3oBath rpaduki QyHKIMIA U1 pELICHUs ypaBHEHUN
3.4 CtpouTth u ynTaTh rpaduKu TUHEHHOW (QYHKIUH, KBaPATHUYHOW (QYHKIUH,
CTETIEHHON (DYHKITUH C [EJIBIM MTOKa3aTeIeM
Hcnonw3oBare Tpaduku (yHKOMHA I HWCCIEIOBAHHUSA IIPOIIECCOB U
3.5 3aBUCHUMOCTEH IpU pEIICHWH 337ad M3 JPYIHMX Y4eOHBIX MPEAMETOB U
peayIbHOM >KU3HU, BBIPAXKaTh (GOpMyIaMH 3aBUCUMOCTH MEXy BEIMUNHAMU
4 Hauana matemaTnyeckoro aHanmsa
41 OnepupoBaTh MOHATUSAMHU: MOCIEAOBATENbHOCTh, apudMeTnyeckas U
' reoMeTpHuyecKas porpeccun
42 OnepupoBaTh MNOHATUAMHU: OECKOHEUHO YObIBalOIlas TIeoMeTpudecKas
' nporpeccus, cyMmMa 6€CKOHEUHO yObIBaIOIIE TeoMeTpuYecKoi porpeccun
4.3 3amaBaTh MOCJIEIOBATEIHFHOCTHA PA3IMYHBIMH CTIOCOOAMH
44 Hcnonp3oBarh CBOWCTBA MOCJIENOBATEIIBHOCTEN M MPOTPECCUd s
' pelIeHUs pealIbHbIX 3aJa4 MPUKIAIHOTO XapaKTepa
5 MHoxecTBa U JIOTHKA
5.1 OmnepupoBaTh NOHATUSAMH: MHOKECTBO, ONIEPAI[MU HAJl MHOKECTBAMHU
Hcnonps3oBaTh  TEOPETHMKO-MHOXKECTBEHHBIM — ammapaT Ui ONMCAHUsA
5.2 peabHBIX MPOIIECCOB U SIBJICHUH, NMPU PEUICHUH 3a7a9 U3 JPYTUX y4eOHBIX
IIPEIMETOB
5.3 OnepupoBaTb  MOHATUSAMHU:  ONpEAEICHUE,  Teopema,  CIEACTBUE,

J0Ka3aTcJIbCTBO




INPOBEPAEMBIE 3JIEMEHTbBI COAEP) KAHUA

10 KVIACC

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

Kon
1 Yucna v BIYMCICHUS
Panponanbupie  unciaa. OOBIKHOBEHHbIE M JIECATUYHBIE JPOOM, IPOLIEHTHI,
11 OecKOHEUHbIE MepuoIndeckre Apodu. ApupmMeTHuecKue onepanuu ¢ paioHaIbHBIMU
' qucliaMu, IPeoOpa3oBaHus YUCIOBbIX BeIpakeHU. [Ipumenenne npo6eil 1 mporeHToB
JUISL pEIIEHUs] MPUKJIAIHBIX 3a7a4 U3 Pa3IMYHbIX OTPACiiel 3HAaHUW U PEaIbHOW KU3HU
JelictButenbHbIe yncia. ParonansHble U HppalioOHaIbHBIC Yncia. ApupMeTHIECKHe
1.2 | omepammu c AEHCTBUTEIBHBIMH 4YHCIaMH. [IpuONMKEHHBIC BBHIYHMCICHUS, TpaBUIIa
OKpPYTJICHUS, MPUKUJIKA U OLIEHKA Pe3yabTaTa BHIUYMCICHUN
Cremnens ¢ nenbiM nokaszareneM. CtanmapTHas (opma 3amucu JeHCTBUTETLHOTO YHCIIA.
1.3 | Hcnonp3oBaHue MOAXOISIIEH (OPMBI 3aIMCH JACHCTBUTENBHBIX YWCEI JJIS PEIICHUS
MPaKTUYECKUX 3aa4 U MPEJICTaBICHUS TaHHBIX
14 ApubmMeTnuecknii KOpPEeHb HATypaJIbHOW cTerneHu. JIeHcTBusS ¢ apupMETHYECKUMHU
' KOPHSMH HATypaJIbHOW CTEIICHU
15 CuHyC, KOCMHYC W TaHI€HC YHCIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHI€HC YHACIIOBOTO apryMeHTa
2 YpaBHEHMS U HEPABEHCTBA
2.1 TosxecTBa v TOXKICCTBEHHBIC MPEOOPa30BaAHUS
99 [IpeoOpazoBaHKe TPUTOHOMETPUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUYECKHE
' bopMybl
53 VYpaBHeHHME, KOpeHb YypaBHEHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBA. Meroa
UHTEPBAJIOB
2.4 | Pemenue nensix U ApoOHO-PALIMOHATIBHBIX YPABHEHUH 1 HEPABEHCTB
2.5 | Pemenue uppannoHaIbHbIX YPABHEHUH 1 HEPABEHCTB
2.6 | Pemenue TPUrOHOMETPUYECKUX YpaBHEHUN
57 [IpumeHeHNne ypaBHEHUI U HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX 3aJa4 U 3a/1a4 U3
' pa3nUyHbIX 00JacTel HAyKH U peanbHOM KU3HU
3 OyHKIMH U TpadUKH
31 Oyukius, crnocodbl 3agaHus ¢(yHkuuu. I'papuk QyHknumu. BzaumHO oOpaTHBIE
' byHKIMH
3.9 OOnacte ompeneneHduss W MHOXKECTBO 3HaueHuWH QyHkuuu. Hymu  QyHkunum.
' [TpoMexyTKH 3HAKOMOCTOSIHCTBA. YETHBIE M HEUETHBIE (PYHKIIMH
3.3 | Crenennas (QyHKIMS C HaTypaJIbHBIM U IIeJIbIM MOKa3areneM. E€ cBoiicTBa u rpaduk.




CoiicTBa u rpaduk KOpHs N-0ii cTeNeHN

TpuroHomerpudeckass OKpPYKHOCTb, ONpEICICHHE TPUTOHOMETPUYECKUX (DYHKIHIA

34 YHCIIOBOTO apryMEHTa
4 Hauana maTtemaTndeckoro aHanusa
41 [locnenoBarenpHOCTH, CHOCOOBI 3aJaHusd  IOCHEAOBaTeNbHOCTEH. MOHOTOHHBIE
' OCJIEI0BATENBHOCTH
Apudpmernueckass W TeoMETpUYecKass mporpeccuu. beckoHeuyHO —yObIBaromias
4o | TEOMETPHYECKas NPOrpeccHs. Cymma O€CKOHEUHO YOBIBAIOIEH TIE€OMETPUYECKON
' nporpeccun. @Dopmyna CIOXKHBIX MPOIEHTOB. VICHOJB30BaHWE TIPOTPECCHH IS
pelIeHus peabHBIX 3aa4 IPUKIAIHOTO XapaKTepa
5 MHoxecTBa 1 JIOTUKa
MHoxecTBO, omepanuy Haj MHOXecTBaMu. Jluarpammer Oinepa — Benna.
5.1 | IlpuMmeHeHHE TEOPETUKO-MHOKECTBEHHOTO ammapara s ONHCAaHUS peabHBIX
MIPOIIECCOB U SIBIICHHUH, TIPU PEIICHUH 3314 U3 IPYTHX YIeOHBIX MTPEIMETOB
5.2 | Ormpenenenue, Teopema, CIEACTBHE, T0Ka3aTeIHCTBO




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM Pe3yJIbTaTaM O0CBOEHHUS
NpoBepPseMOro | OCHOBHOII 00pa3oBaTe/IbHOI MPOrpaMMBbI CpeHero oouero
TpeOoBaHuUs o0pa3oBaHus

Brnagenne MeromaMu JIOKA3aTENbCTB, AJITOPUTMAMHU pEIICHHS 3a/1ad;
yMeHHE (OPMYJIUPOBATH M ONEPUPOBATh IOHATUSMHU: OIPENEICHUE,
aKCHOMa, TeopeMa, CIIEJCTBUE, CBOWCTBO, NpPHU3HAK, JIO0KA3aTeIbCTBO,
paBHOCHJIbHBIE (DOPMYJIMPOBKHU; MPUMEHATh MX; YMEHUE (POpPMYIUpPOBATH
o0paTHO€ M MPOTUBOINOJIOKHOE YTBEPXKJIEHUE, MPUBOJAUTH MPUMEPHI U
KOHTPpHOPUMEPLI, HCIOJB30BaTb MCTOJ MaTeMaTHYECKOU UHAYKIUH,
MIPOBOAWUTE AOKA3ATCIBHBIC PACCYXICHUS IMPH PCUHICHUHN 3aaa4, OLICHNBATh
1 JIOTHUYECKYI0  NPABWIBHOCTh  PACCYyKIEHUN; yMEHHE ONEpPUpPOBATH
MOHATUAMU: MHOXECTBO, IMOAMHOXECTBO, OII€pallMd HaJ MHOXKXCCTBAMMU;
YMEHHE  WCIOJB30BaTh TEOPETUKO-MHOXKECTBCHHBIM  ammapar  Juis
OTIMCaHMsI PEATHHBIX MPOIIECCOB U SIBICHUI M NPU PEIICHUU 3a1ad, B TOM
qHCcIIe U3 IPYTUX Y4eOHBIX MPEIMETOB; YMEHHE OTIEPHPOBATH MOHITHIMU:
rpad, cB3HBIN Tpad, 1epeBo, MUK, Tpad Ha TIOCKOCTH; YMEHHUE 3a7aBaTh
¥ OIMUCHIBATH TPadbl Pa3IMYHBIMUA CIIOCOOAMU; HCIOJIL30BaTh rpadbl mpH

PEIICHNH 3aJa4

YMeHue onepupoBaTh MOHATUSAMM: HATypaJbHOE YHCIIO, LEJIOE 4YHUCIO,
CTEIEHb C LIEJIbIM [10Ka3aTelleM, KOPEHb HAaTypaJbHOU CTENEHH, CTENEHb C
palMoHaIbHBIM II0Ka3aTeNIeM, CTENEeHb C JICHCTBUTENIBHBIM IOKA3aTEleM,
JgorapupM uucia, CHHYC, KOCHHYC W TaHIE€HC IMPOU3BOJBHOTO YHUCIIA,
OCTaTOK 0 MOJYJII0, PALMOHAIBHOE YHCIIO, UPPALMOHAIBHOE YHCIO,
MHOXECTBA HATypaJbHbIX, LEJbIX, PALUOHAIBHBIX, JEHCTBUTEIbHBIX
2 YuCceNl, YMEHHE HCI0JIb30BaTh PU3HAKU JETUMOCTH, HAMMEHbIIUI 00t
JIeTUTEeh W HauMeHbllee ofliee KpaTHoe, alropuT™ EBknujga npu
pELIEHNN 3a/a4; 3HAKOMCTBO C Pa3JINYHBIMU MO3ULUOHHBIMU CHCTEMaMU
CUNCIIEHUS; YMEHHE BBINIOJIHATH BHIYMCIIEHUE 3HAUEHUH U peoOpa3oBaHus
BBIPQXEHUI CO CTemeHsAIMH M Jorapupmamu, npeoOpa3oBaHUs JIPOOHO-
pallMOHANBHBIX ~ BBIPQKEHUH; yMEHHE  ONEpUpOBaTh  MOHATHAMHU:

IoCJICA0OBAaTCIIbHOCTD, apI/I(bMCTI/I‘-ICCKaSI nmporpeccust, reoMeTprudccKad




mporpeccusi, OECKOHEYHO YOBIBAIOIIAass T'€OMETPHYECKash IPOTrpeccus;
YMEHME 3a/aBaTh IIOCJIEJJOBATEIbHOCTH, B TOM 4YHUCJIE C IIOMOIIbIO
PEKYppEHTHBIX (popMys; yMEHHE ONEpUPOBATh MOHATUAMU: KOMILIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHCIA, MOJYJIb M apryMEHT
KOMIUIEKCHOTO  4Hcha, (opMa  3amucd  KOMIUICKCHBIX  YHCEN
(reomeTpuyeckasi, TPUTOHOMETpHUYECKass W anreOpamyeckas); yMeETh
IPOM3BOJIUTh ApU(PMETHUYECKHE JIEHCTBHSA C KOMIUIEKCHBIMH YHCIIAMHU;
IPUBOJIUTH IPUMEPHI MCIIOIb30BAHUSI KOMIUIEKCHBIX YHCEIl; ONEPUPOBATh
NOHATHSAMM:  MaTpuua 2X2  wu  3x3, onpeienuTenb  MaTpUIBL,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHne onepupoBaTh MOHATHAMH: palMOHAJIbHBIE, HPPALUOHAIbHBIC,
MOKa3aTeabHble, CTENEHHBbIE, JOTrapu(pMUUYECKHe, TPUTOHOMETPUUECKUE
YpaBHEHUsT M HEPaBEHCTBA, MX CHUCTEMBI; YMEHHE OIEPHPOBATH
MOHATHSIMH: TOXJECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHME, YpaBHEHUE,
HEpPAaBEHCTBO, CHUCTEMA YPAaBHEHUNW U HEPABEHCTB, PaBHOCWIBHOCTH
YpaBHEHUM, HEPABEHCTB M CHCTEM; YMEHHE pellaTb YpaBHEHUS,
HEpPAaBEHCTBA M CHCTEMBI C IOMOIIBIO pa3IMYHBIX HPUEMOB; pELIATH
YpaBHEHUs, HEPABEHCTBA W CHCTEMBl C [apaMeTpPOM; IPUMEHATH
YpaBHEHUS, HEPABEHCTBA, MX CHUCTEMBI JUIsl PEIICHHS MAaTeMaTH4YEeCKUX

3a/1a4 U 3a/1a4 U3 Pa3IM4YHbIX 00JacTel HayKH U pealibHOM KU3HU

YMmenue omnepupoBaTh MNOHATHSAMH: (GYHKUIHA, YETHOCTh (DyHKIUWH,
HEPUOJUYHOCTh (YHKIHMHU, OTPAHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTD
GbyHKIMH, SKCTpeMyM (QYHKIMH, HauOoJiblliee W HAUMEHbLIEE 3HAUYCHUs
(GYHKIIMM Ha TIPOMEXKYTKE, HerpepbiBHAs (YHKIHS, aCUMOTOTHI rpaduka
¢GbyHKIIMM, TiepBas U BTOpas Mpou3BOJHAs (YHKIUH, T€OMETPUYECKUI U
(u3nuecKuii CMBICI TPOU3BOAHOM, MepBOOOpasHas, OMpPENeIEHHBII
UHTETpall; YMEHHE HAXOAWTh ACHUMNOTOTHI rpaduka (YHKIUH; yYMEHHE
BBIUHUCIISATh  MPOU3BOJHBIE  CYMMBI, TPOU3BEICHMS, YACTHOTO U
KOMIIO3UIIMH (DYHKIMI, HAXOIWTh ypaBHEHHE KacaTelbHOW K Trpaduky
(GYHKIMKM; YMEHHE HAaXOJIUTh MPOU3BOJHBIC DJIEMEHTAPHBIX (YHKIIHA;
YMEHHME HCIOIb30BaTh MPOU3BOJAHYIO JUIsI HCCIEAOBaHUA (DYHKIUH,
HaXOJWTh HAWOONbIIME W HAUMEHbIIME 3HA4YeHUs (QYHKIHHA; CTPOUTH
rpaduky MHOTOYJICHOB C HCIOJIb30BaHHEM arfmnapara MaTeMaTH4eCKOTro
aHallM3a; TPUMEHSTh MPOU3BOAHYIO JUISI HAXOXACHUS HAMIY4IIEero
peuleHuss B MPUKIAIHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMUYECKUX U

(I)I/I3I/I‘-IGCKI/IX 3agadax; HaxXOJUTh IIOIIaIn H 00BEMBI (I)I/Il"yp C IIOMOIIBIO




HUHTCTpalia; IMPUBOAUTHE HNPUMCPbBI MATCMATUUYCCKOI0O MOACIUPOBAHUA C

oMoIIeio quddepeHInaIbHbIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAME: Tpaduk QyHKIMH, oOpaTHAs (yHKIUS,
KoMno3uiusi (pyHKOMA, JMHeWHas QYHKIOUSA, KBaapaTHYHAs (QYHKIHS,
panmoHanbHas (GYHKUOUS, CTerneHHas (QYHKOUS, TPUTOHOMETPUYECKHE
¢byHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIWH, TOKa3aTeslbHAs |
norapupmuueckas (yHKIUH; YMEHHE CTPOUTh TpPapUKH HM3yIEHHBIX
GyHKUMH,  BBINONHATH  mpeoOpa3oBaHuss  rpagukoB  (yHKIUH,
WCTIONH30BaTh TPapUKH ISl U3YUEHHS TPOIECCOB W 3aBHCUMOCTEH, MpH
pelIeHny 3aj1ad U3 APYruX Y4eOHBIX NPEJAMETOB W 3a/a4 M3 pealbHOU
KU3HU; BBIpAKaTh (OPMYJIaMH 3aBHCHMOCTH MEXKIY BEIMYMHAMU;
WCII0JIb30BaTh CBOMCTBA U rpa@uKu (YHKUMN Ui pelleHUs ypaBHEHUH,
HEpaBEHCTB M 3ajJa4 C TapamMeTpaMu; H300pakaTh Ha KOOPIUHATHOW

IIJIOCKOCTH MHOKECTBA PELICHUI YPAaBHEHH, HEPABEHCTB U UX CUCTEM

YMeHne pemiaTh TEKCTOBBIE 3aJa4d Pa3HBIX THUMOB (B TOM YHCIIE Ha
MPOIICHTHI, JIOJIM W YacTH, Ha JBIDKEHUE, paboTy, CTOMMOCTh TOBapOB U
yCIyT, HAJIOTH, 33a4d U3 OOJACTH YIpaBJICHUS JIMYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJISATh BBIPAKECHUS, YpPaBHEHMS, HEPABEHCTBA U HUX
CUCTEMBbl [0 YCJIOBMIO 3aJ[aud, HCCIEJO0BAaTh IOJIY4YEHHOE pEelIeHHEe U
OIICHUBATh MPABIONOAOOHOCTh pPE3yIbTaTOB, YMEHHUE MOJEIHPOBATH
peasibHbIE CUTyalldd Ha S3bIKE MAaTEeMaTHKH; COCTABJISITh BBIPAKECHMUS,
ypaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 33J]a4, UCCIIEI0BATh
IOCTPOCHHBIE ~ MOJENIM C  HCIOJb30BAHUEM  ammapara  ainreopsl,

UHTEPIPETUPOBATH MOJTYYCHHBII pe3ylbTaT

YMeHue onepupoBaTh MOHATHSAMU: CpelHee apuMeTHyecKoe, MeauaHa,
HauOoJbllIee U HauMEHbIlIee 3HAUCHUS, pa3Max, JUCIepCHus, CTaHAapTHOE
OTKJIOHEHUE YHUCIIOBOTO Habopa; yMEHHE W3BJIEKaTh, WHTEPIPETUPOBATH
uH(bOpMaIIMIO, MIPEICTABICHHYIO B TaOiuIax, HA AUarpaMMmax, rpadukax,
OTpaXarolIyl0 CBOWCTBA peajbHBIX MPOIECCOB U SBICHUH; MPEACTABIAThH
uHGOpMAIIMI0O C TOMONIBI0 TabMUIl ¥ JAuWarpaMm; HccleAoBaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHCJIE C TPUMEHEHUEM TpauuecKux
METOJIOB M AJIEKTPOHHBIX CPENCTB; TpadUUYeCcKH HCCIEI0BATh COBMECTHBIE

Ha6J'IIO,Z[eHI/I$I C IIOMOIIBKO AHUAr'PaMM paCCCUBAHUS U JIMHENHOMN perpeccun

YMeHHe OmnepupoBaTh MOHATUAMU: CIyY4alHBIA OIBIT U CIy4ailHOE

COGLITI/IG, BEPOATHOCTDH cnyqaﬁHoro CO6BITI/I$I; YMCHHUEC BBIYHUCIATH




BEPOATHOCTh C MCIOJB30BAaHUEM TpapUUECKHUX METO/0B; TNPUMEHSTh
(GopMyNBl CIHOKEHHS W YMHOXKEHHS BEpOSATHOCTEH, (hopMyiy MOJIHOM
BepoATHOCTH, Gopmyny beprymnn, komOuHaTOpHbIE (aKTHl U (HOPMYIIHI;
OIICHUBATh BEPOSITHOCTH pEAbHBIX COOBITHI; YMEHHE OIEpUpOBaTh
NOHATUSIMH:  CIIydailHas BEJIMYMHA, paclpelelieHue BEpOSTHOCTEH,
MaTeMaTHYeCKOe OXKHJaHUe, JUCIEPCUS W CTaHAapTHOE OTKIOHEHHUE
CIIyYaifHOH  BENWYMHBL, (YHKIUH paclpeneieHuss U  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTeIbHOTO ¥ HOPMAJIBHOTO PaclpeesIeHni; yMEHUe
WCIIOJIH30BaTh CBOMCTBA M3YYEHHBIX PACIpPENCICHUN ISl PEIICHUs 3a7ay;
3HaKOMCTBO C TOHSTHSIMH: 3aKOH OOJIBIINX YHCEN, METOJBI BHIOOPOYHBIX
WCCIIe/IOBaHUI; YMEHHE TIPUBOJUTH TPHUMEPH TIPOSIBICHHUS 3aKOHA
OONBIIMX 4YHCET B TPUPOJHBIX W OOLIECTBEHHBIX SIBJICHUAX, yMEHHE
OTIEPHPOBATH MOHATHAMHU: COUYETAHWE, MEPECTAHOBKA, YHCIO COYETAHWH,
YHCIO  TEpecTaHoBOK; OwHOM  HpIOTOHA;  yMeHHWe  NPUMEHATH
KOMOHMHATOpHBIE (DaKThl U PACCYKACHUS IUIS PEHICHUs 3a]ad; OICHUBATh
BEPOSATHOCTH PEATbHBIX COOBITHH; COCTABISTh BEPOSTHOCTHYIO MOJIENb U

MHTEPIPETUPOBATH MMOTYYEHHBIN pe3ynbTaT

YMeHue omnepupoBaTh MHOHATHUSMU: TOYKa, MpsiMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIJIa, MJIOCKUHA yroJl, IByrpaHHbIN
yroJi, TpEXTPaHHbIM Yroj, CKpeuuBaroluecs: npsMble, NapaiieIbHOCTh U
MEPHEeHIUKYIAPHOCTh MPSAMBIX M IUIOCKOCTEH, yrosl MeXay MpsIMbIMHU,
yroil MeXAy MpsSMONH M IUIOCKOCTBIO, YroJl MEXIy IJIOCKOCTAMH,
paccTossHUEe OT TOYKH [0 IUIOCKOCTH, PACCTOSIHHME MEXAy HpPSIMBIMU,
paccTosiHUE MEXIY IJIOCKOCTSAMU; YMEHHE HCIOJB30BaTh MPHU PEIICHUU
3a/a4 U3y4deHHbIe (PAKThl U TEOpEeMbl IUNIAHUMETPHUM; YMEHHE OILIEHUBATH
pa3Mepbl OOBEKTOB OKPYKAIOIIEro MHUpA; CTPOUTh MaTeMaTUYECKUE
MOJIETTM C TIOMOIIBIO TEOMETPUYECKHX MOHSATUA U BEJIWYUH, PElIaTh

CBsA3aHHBIC C HUMM IIPAKTUYCCKUC 3a/1a4n
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YMeHue onepupoBaTh MOHATUAMU: IUIOIIATbL (GUIYpbl, 00BEM GUrYpBHI,
MHOTOI'PAaHHMK, IPAaBUJIbHBII MHOTOTPAHHUK, CEYEHHE MHOTOTPAHHUKA,
Ky0O, napamienenunes, Opu3Ma, NOUpamuaa, Qurypa M MOBEPXHOCTb
BpallleHHs], LUMIMHIpP, KOHYyC, wap, cdepa, miomans chepbl, MI0MAIb
MOBEPXHOCTU NHPaMHbL, MPHU3MBI, KOHyca, LMIUHIApa, 00BEM Kyoa,
OpPSMOYTOJIBHOTO Tapajulesienumneaa, HUpaMuabl, MpU3MbI, LWIMHJPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHAPA,

nmapalieJIbHBIC OCH HWJIM  OCHOBAHWIO, CCUYCHHUC 1Iapa, IIJOCKOCTbD,




Kacaromasicsi cdeppl, WIMHAPA, KOHYCa; yMEHHE CTPOUTHh CEYEeHHUE
MHOTOI'paHHHUKa, W300pakaTh MHOTOTPAHHUKH, (QUTYPHl M MOBEPXHOCTHU
BpALlEHUsA, UX CEUYCHHUs], B TOM YHUCIIE C NIOMOILBIO IEKTPOHHBIX CPEICTB;
yYMEHHUE MPHUMEHSATh CBOWCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIBHO
(bopMynHpOBaTh OINpEeNICHHs] N3y4aeMbIX (UTYp, BBIBUTaTh TUIIOTE3HI O
CBOWMCTBAaX M MPHU3HAKAX T'€OMETPUYECKUX (UTyp, OOOCHOBBIBATH WU
OTpOBEpraTh HWX; YyMEHHE MPOBOAUTH Kiaccu(uKanuioo ¢uryp 1o
pa3IMYHbIM IIPU3HAKaM, BBIIOJIHATH HEOOXOJUMbIE JIONOJIHUTEIbHBIE

MOCTPOCHUS
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YMeHne omnepupoBaTh TOHSATHSAMH: JIBIDKEHHE B  IPOCTPAHCTBE,
MapayieIbHBIA TIEPEHOC, CUMMETPHUSl Ha TUIOCKOCTH W B IPOCTPAHCTBE,
MOBOPOT, TpeoOpa3zoBaHue M0A00Ms, TONOOHBIE (UTYPHI; YMEHHE
pacrio3HaBaTh paBHBIE W TOAOOHBIE (UTYPHI, B TOM YHCIE B TPUPOJE,
HCKYCCTBE, apXUTEKTYpe; HCIOJIb30BaTh T€OMETPHUECKIE OTHOIICHHUS TIPH
pelIeHny 3ajad; HaXOJWTh TEOMETPHUYECKHE BEIMYUHBI (JUTMHA, YTOJI,
IJI011ab, 00BbEM) MPU PELICHUH 33734 U3 JPYruX y4eOHBIX MPEIMETOB U
W3 pEaJbHOM JKU3HHM;, YMEHHE BBIYMCISATH TI'€OMETPUYECKUE BETMYHHBI
(nmuHa, yrom, miuomanak, OOBEM, IUIOMIAAL TOBEPXHOCTH), HCIIOJB3YS
M3y4YeHHbIe (OPMYyJbl M METOJbI, B TOM YHCIIE: IUIOIAJb MMOBEPXHOCTU
MUpaMUIbl, TMPU3MBI, KOHyCa, IWIMHIAPA, IUIOmMaab cdepsl; 00béM Kyoa,
MPSIMOYTOJILHOTO  Mapajuleenuneaa, MUPaMUbl, HPU3MBblL, UIHHIpPA,

KOHYCa, [1apa; yMEHHE HaX0IUTh OTHOIIEHUE 00BEMOB MOIOOHBIX (UTYD
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VYmenune OIICPHUPOBATL IIOHATHUAMHU: HNPAMOYIOJibHAad CUCTCMA KOOPJAMUHAT,
BCKTOP, KOOPAWMHATHI TOYKH, KOOPAHWHATBI BEKTOpaA, CyMMa BEKTOPOB,
IMPOU3BCACHUEC BCEKTOpa Ha YHCIO, Pa3IOKECHUE BCKTOpa IIO 633H0y,
CKaJILIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3ZBEACHUC, YI'OJI MCKAY
BCKTOpaMHU; YMCHHUC HCIIOJIb30BATb BeKTopHHﬁ n KOOpI[I/IHaTHHﬁ MCTOJ

UL pECIICHUA TCOMETPHUYCCKUX 3a4ad U 3a1a9 APYTUX y‘Ie6HI>IX npeaMcTOB
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YMeHne BBIOMPATh MOAXOISIIHA METOJI ISl PEIISHUs 3a]a4H; TIOHUMaHNe
3HAYUMOCTH MAaTEMaTHKUd B M3YYECHUH TMPUPOTHBIX M OOIIECTBEHHBIX
NPOLIECCOB U SIBJICHWW; YMEHHUE pACIO3HaBaTh MPOSIBICHUE 3aKOHOB
MaTEeMaTHKU B UCKYCCTBE, YMEHHE MPUBOAUTH MPUMEPHI MAaTEMATHUECKUX

OTKPBITUM POCCUICKON U MUPOBON MaTeMAaTHUYECKOW HAYKU




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
1 Yuciia ¥ BEIYMCIEHUS
11 HatypaiibHble 1 nenbie urcia. [I[pu3Haku TeTMMOCTH TISITBIX YHCEeTT
12 Panmonanenapie  uncina. OOBIKHOBEHHBIE U JIGCATUYHBIC JPOOH, TMPOIICHTHI,
' 0eCKOHEUHBIEC IEPHUOTUIECKUE IPOOH
13 Apudmernueckuil KOpeHb HaTypajdbHOH creneHu. [leiicTBus ¢ apudmernyeckumu
' KOPHSIMH HATYpaITbHOU CTETICHH
14 Crenens ¢ 1enpIM nokaszarenaem. CTeneHb ¢ pallioHaNIbHBIM MoKa3aTesneM. CBoHCTBa
' CTCTICHH
15 CuHyc, KOCHMHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTaHTEHC YMCIIOBOTO apryMEeHTa
1.6 Jlorapudm uucna. JlecaTnyHbie U HaTypaibHbIE JOrapudMbl
JlefictButenbHple  4ucia. ApudmeTndeckue orepanud ¢ IeHCTBUTEIBHBIMU
1.7 yrcnamu. [IpubnuxEHHbIe BHIYUCICHUS, TPaBUIa OKPYIJICHUS, PUKHUJIKA U OI[CHKA
pe3ynbTaTa BIUMCICHUN
1.8 IIpeoOpazoBanue BHIPAKEHUNI
1.9 KomruiekcHbie yncia
2 YpaBHEeHHS 1 HEpaBEHCTBA
2.1 enbie 1 1poOHO-paIIMOHATIbHBIC YPaBHEHHUS
2.2 HppauyoHaibHble ypaBHEHHS
2.3 TpUroHOMETPUUECKHE YPABHEHUS
2.4 [TokazarenbHbie U orapudMUIecKre ypaBHEHUS
2.5 Lenble u 1poOHO-paIOHaTbHBIE HEPABEHCTBA
2.6 HppauroHaibHbIe HEPaBEHCTBA
2.7 [TokazarenbHbIe U TorapupMUIecKiue HEPaBEHCTBA
2.8 TpuronomeTpuyeckue HepaBeHCTBA
2.9 CucTeMbl ¥ COBOKYITHOCTH YpaBHEHUIN 1 HEPABEHCTB
2.10 YpaBHEeHMsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Martpuiia cucTeMbl TMHEWHBIX ypaBHeHUH. OnpeaenuTens MaTPUIIbI
3 OyHKIMK U TpaduKu




Oynkius, cnocoObl 3amanus ¢yHkuuu. I'padux ¢ynkumu. Bzanmuo oOparthbie

3 ¢ynkuuu. Yérneie n Heuétneie Gynkunu. [lepuoanueckue GpyHKIIHA
OOnacte ompeneneHUuss W MHOXKECTBO 3HadeHud ¢yHkiuuu. Hymun ¢yHknum.
39 [IpoMexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMymMbl U MUHUMYMBI (QyHKIuH. HanOomnplnee W HanMEHbIIEe 3HA4YEHUE
(GyHKIMU Ha TPOMEXKYTKE
33 CreneHHasi (yHKIUS C HATypajdbHBIM M LEJNbIM IOKa3areneMm. EE cBoiicTBa u
. rpa¢uk. CoiicTBa 1 rpaduk KOpHS N-0if CTETIEHU
3.4 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U IpapUKU
3.5 [TokazarenpHas u norapudmuueckas GpyHKIUU, X CBOMCTBA U rpa@UKu
36 Touku paspeBa. AcumnTorel rpaduxoB ¢yHknuil. CsoiicTBa  (QyHKIMIM,
' HETPEPHIBHBIX HA OTPE3KE
3.7 ITocnemoBaTenILHOCTH, CIIOCOOBI 3aJaHUS HOCIIEA0BATEILHOCTEN
3.8 ApudmeTrueckas 1 reoMeTpudeckas mporpeccu. @opmyIia CII0KHBIX MPOIIEHTOB
4 Hadana maTematndeckoro aHaiamsa
4.1 [IpousBonnas ¢pynkuuu. [IporsBoaHbIE F€eMEHTAPHBIX (PYHKINN
[IpuMeHeHre NPOW3BOTHOW K HCCIEAOBaHUIO (YHKIIMA HAa MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxokaeHne HauOoJblIero ¥ HauMEHbIIEro 3HaYeHUs (QYHKIUH Ha
OTpe3Ke
4.3 [TepBooOpasnast. Murerpan
S MHoecTBa U JIOTHKA
5.1 MHoO€ecTBO, onepaluy HaJl MHOKecTBaMHU. Jluarpammsl Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OmnucarenbpHas CTATHCTHKA
6.2 BeposarHocTs
6.3 Kom6unaropuka
7 Teomerpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMble ¥ TIIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BpAIICHHS
7.5 KoopauHaTs! 1 BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1. AunreOpa v Havaja MaTeMaTHYeCKOro aHanu3a. ba3oBewlii U yriryoneHHbI yposHu. 10 kiace/ FO.M.
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METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

1. AnreOpa v Hayaja MaTeMaTHYecKoro aHanusa, 10: aumakTuueckue marepuaisl / [M.U.
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NN PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
https://resh.edu.ru/office/user/profile/

https://ege.sdamgia.ru

https://fipi.ru/

https://m.edsoo.ru/






