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HOACHUTEJIBHAS 3AIIMCKA

VYueOHbIil Kypc «Anredpa W Hauajla MaTEeMaTUYECKOTO aHallu3ay» SBISIETCS
OJIHUM U3 Haubojiee 3HAYMMBIX B MPOrpamMMe CpeaHero oOIiiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuMBAET MHCTPYMEHTAIbHYIO 0azy i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JPYroil CTOpoHbl, GopMUpyeT
JIOTUYECKOEe M aOCTPAaKTHOE MBIIUICHHE 00Yy4YalolUXCsl HA YPOBHE, HEOOXOAUMOM
JUISL OCBOEHUSI UHPOPMATUKU, OOIIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
auciuIuiMH. B paMkax naHHOro y4eOHOro Kypca oOydaromivecsi OBJIaJI€BAIOT
YHUBEPCAJIbHBIM SI3IKOM COBPEMEHHON HaykH, KoTopas (OpMyJIupyeT CBOU
JTOCTHXKEHUSI B MAaTEMaTUUECKOM (opme.

VY4eOHbIll Kypc anreOpbsl M Hadajdl MaTEMaTHYECKOTO aHajau3a 3akKjablBacT
OCHOBY Il YCIEIIHOTO OBJAQJACHUS 3aKOHAMH (PU3HKH, XHUMUH, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHJCHIIMM Pa3BUTHUSI IKOHOMUKH U OOIIICCTBECHHOM KU3HH,
MO3BOJISIET OPUEHTUPOBATHCSA B COBPEMEHHBIX ITU(MPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BaTh WX JUIS JaJIbHEHIIEro oOpa3oBaHUsS U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi OBiajicHUE aOCTPaKTHBIMU M JIOTHYECKH
CTPOTMMHM KOHCTPYKLIHSAMH anreOpbl MU MaTeMaTHYeCKOTO aHajliu3a pa3BUBAET
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTb, IOKAa3bIBATh
YTBEPKACHUS C TMOMOILIBI0 MHAYKIMU U pacCykAaTh JAEAYKTUBHO, UCIIOJIb30BATh
000011IeHHe W KOHKPETH3al[Mi0, a0CTparupoBaHME W AaHAJIOTHIO, (OPMUPYET
KpEaTHBHOE U KPUTUUYECKOE MBIILIJIEHUE.

B xone usywyenus yyeOHOro Kypca «Anrebpa ¥ Havajga MaTeMaTHUYeCKOTO
aHanM3a» OOy4YaroIIMecs IMOJy4YaloT HOBBIA OMBIT PEIICHUS NPUKIAIHBIX 3aj1ad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEN pealbHbIX CHUTYaIUil,
UHTEpPOpETAlMd  MOJYYEHHBIX  pPEIICHUH, 3HAKOMATCS C  MIpPUMEPAMU
MaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B MPUPOJIE, HAyKe U HUCKYCCTBE, C
BBIJAIOIIUMUCS MATEMAaTUYECKUMU OTKPBITUSIMUA U UX aBTOPaMHU.

VY4eOnbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIUATIOM,
KOTOpPBIN peanu3yeTcsi Kak uepe3 y4eOHbIi wmaTepual, CHOCOOCTBYIOIIHMA
(dbopMHUPOBaHUIO HAYYHOTO MHPOBO33pPEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
NEATEeNIbHOCTH, TpeOyromieil MpOJOKUTENbHON  KOHUEHTpPAallMM  BHUMAaHWUS,
CaMOCTOSITEJIbHOCTH, AKKYPATHOCTH M OTBETCTBEHHOCTH 3a MOJIYy4YEeHHBIN pe3yybTarT.

B ocHOBe MeToMKN 00ydeHUs anredpe 1 HadajaaM MaTeMaTHIeCKOTo aHaIn3a
JIEKUT ACATETbHOCTHBIN TPUHIUIT OOyUEHHUSI.

B cTpykType yuebHOro Kypca «Anrebpa v Hayajia MaTeMaTHIeCKOTO aHAITH3a)
BBIJICJICHBI ~ CIIEIYIOLIUE COAEpKaTelbHO-METOAMUEeCKUe JuHuu: «Yucia u
BBIYUCIICHUA», «DyHKIMU U rpadukn», «YpaBHEHUS U HepaBeHCTBay, «Hauana
MareMaTH4ecKoro aHaiausa», «MHoxecTBa U Joruka». Bce o0CHOBHbIE



COJIepPKATEeIbHO-METO/IMYECKUE JIMHUM U3YYalOTCS Ha NPOTSKEHUU JBYX JET
0o0y4eHUs Ha YPOBHE CPEHEro 00IIero 00pa3oBaHus, €CTECTBEHHO JAOMOIHSS APYT
Jpyra 1 MOCTENEHHO HACHIIAsICh HOBBIMUA TEMAaMHU U pazzaenaMu. JlaHHbIA yueOHBbIH
KypC SBJSI€TCS WHTEIPAaTUBHBIM, ITOCKOJIBKY OOBEAMHSET B celde coaepKaHue
HECKOJIbKUX MaT€MaTUYECKUX TUCUUIUIMH, TaKUX Kak anaredpa, TPUTOHOMETpHS,
MaTeMaTUYeCKU aHaJIu3, TEOPHUS MHOXKECTB, MaTeMaTuyeckas JIoruka u apyrue. [1o
Mepe TOro Kak oOydaroliuecs OBJaJeBalOT BCE 0o0Jiee MUPOKUM MaTeMATHUYECKUM
anmnapaTroM, y HUX IMOCJEI0BATEIbHO (POPMUPYETCS U COBEPIIEHCTBYETCS YMEHHE
CTPOUTh MaTEeMaTUYECKYI0 MOJIENb pPEalbHOM CHUTyallud, NPUMEHSATh 3HaHUS,
NOJIyYeHHbIE TPH HM3YYEHUHM Y4YeOHOro Kypca, JJid PEeHIeHUs CaMOCTOSTEIbHO
chopMyIMpPOBaHHON MaTeMaTUYECKOM 3aJlauu, a 3aTeM HMHTEepPIpPETHPOBATH CBOMU
OTBET.

CopepxarenbHO-MeTOANYECKas: JTMHUSA «YuClia M BBIYMCICHHUS 3aBEpIIACT
(bopMHUpOBaHUE HABBIKOB MCIOJIB30BAHUS JIEMUCTBUTENBHBIX YHUCEN, KOTOPOE ObLIO
HA4YaToO Ha YPOBHE OCHOBHOTO 0011ero oopazosanus. Ha ypoBHe cpegHero ob1ero
oOpa3zoBaHus 0coboe BHUMaHUE  yaenseTcs  (HOPMUPOBAHUIO  HABBIKOB
paIlMOHANIbHBIX BBIYMCIICHUN, BKIIOUYAIOMIUX B Ce0s MCIOJb30BAHHE Pa3TUYHBIX
dopM 3amucu YHMCla, YMEHHUE JeNaTh NPUKHUIKY, BBITOJHATH NPUOIMHKEHHBIC
BBIUMCIICHUS, OLIEHUBATh YHMCIIOBBIE BBIpAXEHUS, pabOTaTh ¢ MaTEeMaTUYECKUMHU
KOHCTaHTaMHU. 3HAKOMble OOYyYalolMMCsI MHOXECTBAa HATypalbHBIX, LEJBIX,
palMOHANIBHBIX W JCHCTBUTENBHBIX  YUCET  JIOMOJHSIOTCS ~ MHOXECTBOM
KOMIUIEKCHBIX 4uceld. B  KakaoM U3 3TUX MHOXECTB paccMaTpHUBAIOTCS
CBOMCTBEHHBIE €My creluduyYecKue 3aJaydl U ONepaluu: JeJIeHWe Halleno,
OTEpUPOBAHUE OCTAaTKAMH Ha MHOXXECTBE IIEJIBIX 4YHUCEN, OCOObIe CBOICTBA
PaAIMOHANIBHBIX M UPPALMOHATBHBIX YUCEN, apu(PMETHUECKUE OTepalui, a TaKKe
U3BJICYCHUE KOPHS HATYpaJIbHOW CTENEHU HAa MHOKECTBE KOMIUIEKCHBIX YHUCEN.
brnarogapsi mocrnenoBaTelbHOMY PACHIUPEHHIO Kpyra HCIHOJIB3YEMbIX YHCENl H
3HaKOMCTBY C BO3MOXHOCTSIMU MX NMPUMEHEHUS JUIsl PELICHUsS Pa3iMyHBbIX 3a/1a4
(GopmMupyeTcsi npeAcTaBIeHUE O €IMHCTBE MATEMaTHUKU KaK HayKd U €€ poyd B
MOCTPOEHUU MOJIEJEeH peaJlbHOr0 MHpa, IMIMPOKO HCHOJB3YIOTCA 0000IIeHHEe U
KOHKpETHU3aLMSL.

JIuausa «YpaBHEHUS U HEPABEHCTBa» pealnu3yeTcs Ha MPOTSHKEHUU BCETO
oOyueHHus Ha YPOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKIOM
pasznene llporpaMMbl IpelyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3a1ady. B
pe3yibrate OOydarIlHecs OBJIAJIEBAIOT PA3IUYHBIMU METOJAAaMHU  PEIICHHMS
palMOHANbHBIX, HPPAlMOHAIBHBIX, TOKa3aTeNbHBIX, JOrapupMHUUECKux U
TPUTOHOMETPUYECKUX YypaBHEHHUI, HEpaBEeHCTB M CHCTEM, a TakkKe 3ajad,
coxepxkalux mnapamerpsl. llodydyeHHbIE yMEHHUs IIMPOKO HCIONB3YIOTCA IpPH
uccieqoBaHNN (QYHKIMH ¢ TIOMOIIBIO MPOU3BOJHOM, NPU PEUICHUH MPUKIATHBIX



3a/1a4y ¥ 337a4 Ha HAaXOXJACHUE HAaOOJBIINX U HAMMEHBUIUX 3HAYCHUH () yHKLIHH.
JlanHas conep:katesibHas JUHUS BKIIIOYAET B ce0s Takxke (GOpMHUpPOBAHUE YMEHUM
BBINIOJHATh  pacu€Tel 10  QopMynaMm, NpeoOpa3oBaHMs  pPalUOHAIBHBIX,
UPPALMOHANIBHBIX W TPUTOHOMETPUYECKHX BBIPAKEHHMM, a TaKKe BBIPAXKEHUH,
collepKallluX cTerneHu W Jorapudmbl. brarogaps uzydeHuio aiareOpanveckoro
MaTtepualia IpOUCXOJUT JajbHelIIee pa3BUTHE AITOPUTMHUYECKOTO U a0CTPAKTHOTO
MBIILJIEHUsT 00y4arommxcs, GOpMUPYIOTCS HABBIKM JEIYKTUBHBIX PACCYXKIACHHI,
paboThl C CHUMBOJBHBIMU (OpPMaMH, TMPEACTABICHHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEN B BUJI€ PAaBEHCTB U HEpaBEHCTB. AnreOpa npenanaraet 3QpeKkTuBHbIE
MHCTPYMEHTBHI JUIsl pEHIeHUs] TMPAKTUYECKHMX M €eCTeCTBEHHO-HAay4HbIX 3ajad,
HATJISTHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKA HAYKH.

CopepxarenbHo-MeToandeckass JuHUSA «DyHKUMU H  TpadUKU» TECHO
NeperieTaeTcss ¢ JPYruMU JUHUSMUA Y4eOHOro Kypca, MOCKOJbKY B KaKOM-TO
CMBICIIE 3aJaT MOCJIEI0OBATENBHOCTh U3YUCHHsI MaTepuana. M3yduenue cTeneHHoMH,
NOKa3aTeJIbHOM, JIorapudMUUEecKoi U TPUTOHOMETPUUECKUX (PYHKITNI, NX CBOHUCTB
U rpaduKOB, UCIOJb30BaHUE (DYHKIMHA ISl pEHIeHUs 3aJad U3 JPYTrux y4eOHBIX
NPEIMETOB U PEaIbHON KU3HU TECHO CBS3aHO KaK C MAaTEMaTHYECKUM aHAIH30M,
TaK U C PEIICHHEM YpaBHEHUN U HepaBeHCTB. [Ipu 3Tom OGonblioe BHHUMaHHE
ynensiercss GOpMHUPOBAHUIO YMEHUSI BbIpakaTh (GOpMyJIaMu 3aBUCHUMOCTH MEXKIY
pa3TUYHBIMUA BEJIMYMHAMH, MCCIE0BAaTh MOJy4YEHHbIE (YHKIMH, CTPOUTH HX
rpaduku. Matepuan 3Toi coaep:kaTeIbHON TMHUY HAlleJIeH Ha pa3BUTHE YMEHUN U
HABBIKOB, MO3BOJISIONIMX BEIPAXKATh 3aBUCUMOCTH MEX]Ty BETUUMHAMU B PA3IMYHOM
dopme: ananuTHuecKoi, rpaduueckoi u cioBecHor. Ero uzydyenue crnocoOcTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIJICHUS, CIOCOOHOCTH K OOOOIICHUIO W
KOHKPETHU3AINH, UCTIOTH30BAHUIO AaHAIOTHA.

ConepxxarenpHas nuHusi «Hauama maTeMaTH4YecKOTro aHalv3a» MO3BOJISIET
CYIIECTBEHHO PACHIMPUTHh KPYr KaK MAaTEMaTUYECKUX, TaK U MPUKIATHBIX 3a7ad,
JOCTYNHBIX OOy4YalolUMCs, TaK KaK y HUX HOSABIAETCS BO3MOKHOCTb CTPOUTH
rpaduku  CIOXKHBIX (YHKIUNA, ONPENeNsiTh HMX HauOOJbIIME W HAUMEHBIIHE
3HAYEeHMsI, BBIYMCIATH IUIOMAAU (GUIyp U OOBEMBI Tel, HAXOAUTh CKOPOCTH U
YCKOpeHMsI IpoueccoB. JlaHHasg colepkarenpHas JIMHHAA OTKPBIBA€T HOBBIE
BO3MOXHOCTH IIOCTPOEHHUS MaTeMaTHYECKUX MOJENEl pealbHbIX CHUTYalni,
MO3BOJISIET HAXOAUTh HAUJTy4YLIEE PELICHUE B IPUKIIAIHBIX, B TOM YHCJIE COLIMAIBHO-
SKOHOMMYECKHUX, 3aJadax. 3HAaKOMCTBO C OCHOBAMHM MaTEMaTHYECKOro aHaJIn3a
CHOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (POPMAIBHO-IOTUYECKOTO M KPEATUBHOTO
MBILIUICHUSA, (OPMHUPOBAHUIO YMEHHM pacro3HaBaThb MPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U UCKyccTBe. O0ydaromuecs y3HatoT O BBIAIOIINXCS
pe3ynbpTaTax, MOJTYYCHHBIX B XOJ€ Pa3BUTHS MaTeMaTHKH KaK HAaykKd, U 00 HX
aBTOpax.



ConepxaTtenbHO-MeTOAMYECKast JIMHUS «MHOXKECTBA U JIOTHKA) BKIIOYAET B
ce0si SIEMEHThl TEOPUM MHOXKECTB M MAaTEeMAaTHYEeCKON JOTuKku. TeopeTHko-
MHOECTBEHHBIC MPEICTABICHUS MPOHU3BIBAIOT BECh KYPC MIKOJIbHOU MaTeMaTUKHU
U TpeasiaraloT HauOoyiee YHUBEPCANbHBIM S3bIK, OOBEIMHAIOMIMA BCE pa3aeibl
MaTeMaTUKu MW €€ NPWIOKEHUM, OHU CBSI3BIBAIOT pa3HbIe MaTEeMaTHUYECKHE
JUCHUUIUIMHBL W WX NpWIOXKeHus B eauHoe 1enoe. [loaTomy BaxHO AaTh
BO3MOXKHOCTh OOy4YaromeMmycsi TOHHUMaTh TEOPETUKO-MHOXKECTBEHHBIN SI3bIK
COBPEMEHHON MaTEMaTHKU U MCIOJIb30BaTh €ro JUIsl BBIPAYKEHUSI CBOMX MBICIICH.
JlpyruM BaXKHBIM TIPU3HAKOM MAaTeMaTUKH KaK HayKH CIeyeT MpU3HaTh
CBOMCTBEHHYI0 €W CTpPOrocTb OOOCHOBAaHWUW W CJIEJOBaHUE OMNPEACIEHHBIM
OpaBWiaM  TOCTPOEHUS  JOKa3aTelIbCTB.  3HAKOMCTBO €  DJIEMEHTAMH
MaTeMaTHYEeCKON JIOTMKU CIIOCOOCTBYET PAa3BUTHUIO JIOTMYECKOTO MBIIIJICHUS
00ydJaromuxcs, Mo3BOJISIET UM CTPOUTH CBOU PACCYKJECHUSI HA OCHOBE JIOTUYECKHUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUSI.

B yueOHOM Kkypce «Anrebpa W Hayajla MaTEMaTHYECKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOTO MOJICIUPOBAHUS, KOTOPHIE MPHU3BAHBI
crocoOCTBOBaTh (HOPMUPOBAHUIO HABLIKOB IIOCTPOCHUS MOJCNIEH peaqbHbIX
CUTyallui, HWCCIeIOBaHUsI ITHUX MOJIeJIed ¢ TOMOIIBIO ammapara aiareopbl u
MaTE€MAaTHYECKOTO aHaJIN3a, WHTEPIPETAlNU TOJYYEHHBIX PpEe3yJIbTaTOB. Takue
3a/1aHUs BIUIETEHBI B KQXbIM U3 pa3/iesioB MPOrPaAMMBbI, IOCKOJIBKY BECh MaTEpUa
y4eOHOro Kypca IIMPOKO HMCHOJb3YyeTcs IJisl pPEelIeHHs] MpUKIaAHbIX 3anad. llpu
pEIIEHUH  pealbHbIX  MPAaKTHYECKUX  3ajJady  oOydaromiyecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIB30BaTh  AHAJIOTHIO, 0000ImaTh M  KOHKPETH3WPOBATH  IPOOJIEMY.
HesiTenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB PpEIICHUS MPUKIATHBIX 3aaa4
OpraHu3yeTcs B pollecce U3YUeHUs BCeX TeM Y4eOHOro Kypca «Anredpa u Hayana
MaTE€MaTHYECKOTO aHAIN3a.

Ha w3yuenue yueOHOro Kypca «Anredpa ¥ Hadaga MaTeMaTHYECKOTO
aHanuza» orBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Hejeno), B 11
kiacce — 136 yacoB (4 4yaca B HEZENIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Yuciaa v BbIYMCICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mnepuoauyeckue apoodu. IlpumeHenue apobGelt U MPOLEHTOB I
peLIeHUs NPUKIAIHBIX 3a/1a4 U3 PAa3JIUYHbIX OTPACIIEH 3HAHUU U PEajlbHOM KU3HH.

JeucTtBurenbHble uncna. PauuoHanbHbIE W HUPPALMOHANBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMHU  4YHCIaMu.  Moayib
JIEUCTBUTENILHOTO YHUCia U ero cBoicTBa. [IpubnamxkEHHbIEe BBIYKCICHUS, TTpaBUiia
OKpYTJICHUS, IPUKUJIKA U OLICHKA pe3ybTaTa BEIYUCICHUI.

Crenenb C uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBaHue
noaxoAsIIed GopMbl 3aMUCH ACHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TPAKTUUECKUX
3a7a4 U MPEJICTaBICHUS JaHHbIX.

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb C palMOHAJIBHBIM T[OKa3aTeleM M €€ CBOWMCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

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

CuHyC, KOCHHYC, TAHI€HC, KOTAHI€HC YHCJIOBOTO apryMeHTa. ApKCHHYC,
apKKOCHHYC M ApKTaHI'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIbHBIE ypaBHEHUsS U ypaBHEHUs-ciencTBHs. HepaBeHCTBO,
pelIeHrne HEpaBEeHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LEIBIX U APOOHO-PAIMOHATIBFHBIX YPaBHEHUHN U
HEPABEHCTB. MHOroO4YwIeHbl OT OJHOW IEPEMEHHOW. JleneHne MHOrowieHa Ha
MHOTOYIEH ¢ ocTaTKoM. Teopema be3y. MHorousneHsl ¢ nenbiMu koddpuimeHtamu.
Teopema Buera.

[IpeoGpa3zoBaHs YUCIOBBIX BBIPAXKEHUHN, COJIEPIKAIINX CTETICHH W KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHBIE METO/IbI peleHus
WPPALUOHAIBHBIX YPAaBHECHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHUSI MOKA3aTeIbHBIX
YPaBHEHHM.

[IpeoGpazoBanre BEIPAXKEHUA, COACPIKAIINX JTOTAPHUPMBI.

Jlorapudmudeckue YPaBHEHUS. OcHOBHbIE METOJIbI pelLeHus
norapu@MUYECKUX YpaBHEHUH.

OcHOBHBIE TPUTOHOMETPUYECKHE bopMyIbI. [IpeobpazoBanue
TPUTOHOMETPUUECKUX BBIPAKEHHI. PellieHne TpuroHOMEeTpUIECKUX YPABHEHUM.



Pemienue cucrteM MHEWHBIX ypaBHEHUW. Marpuna cUCTEMBI JIUHEWHBIX
ypaBHeHUW. OnpenenuTens MaTpULbl 2X2, €ro TeOMETPUUYECKUI CMBICI U CBOMCTBA,
BBIYMCIIEHUE €T0 3HAYEHUs, IPUMEHECHHUE OINPEACIUTENS I PELICHUS] CUCTEMBI
JIMHEMHBIX ypaBHEHUU. PellleHue NpUKIAIHBIX 3a1ad C IIOMOIUBI) CHUCTEMBI
JIMHENHBIX ypaBHeHUU. MccnenoBanue noOCTpOCHHON MOJEIN ¢ IOMOLIBI0 MaTPUIL
U OIIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKMX MOJENIEH pPEaJbHOU CUTYyallMd C MOMOIIBIO
YpPaBHEHUN U HEpaBeHCTB. lIpuMeHeHHe ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a/1a4 U 33J1a4 U3 Pa3IMYHbIX 00J1acTel HAYKU U PEAIbHOM KU3HH.

DYyHKIUHN U TPaPUKHU

OyHKIMA, crnocoObl 3agaHus (QyHKIuU. B3auMHO o00paTHble (QYHKIHMH.
Komnosunust ¢yukmuit. I'papuk  QyHkiuu. OneMmeHTapHble NpeoOpa3oBaHUs
rpadukoB ¢ yHKIHA.

OO6nactp ompeneneHUss ¥ MHOXKECTBO 3HaueHud ¢yHkuud. Hymu dynkumm.
[TpomesxyTku 3HakonocTostHCTBA. UETHbIe 1 HeuéTHbIe QyHKIMU. [lepuoanueckue
¢ynkiuu. TIpoMexxyTku MOHOTOHHOCTH (yHKIHMH. MakCUMyMbl U MHUHUMYMBI
¢ynkuuu. Hanbomnpiee 1 HauMeHbllee 3HaUeHHsI PYHKIIUU HA TIPOMEKYTKE.

Jlunelinasi, KBajJpaTudHas W APOOHO-TUHEWHas (YHKIUU. DJeMEHTapHOE
UCCJIeIOBAaHNE U TTOCTPOCHHE UX I'PaUKOB.

CrenenHas QyHKIMS ¢ HATypaJdbHBIM U IEJIBIM MoKa3ateneMm. EE coiicTBa u
rpaduxk. CBoiicTBa U rpaduK KOpHS N-0ii CTENEeH! Kak PYHKIIMU OOpaTHON CTENEHU
C HAaTypaJIbHBIM [1OKAa3aTEJIEM.

[lokazatenbHass U jorapu@muyeckas (QyHKIUH, UX CBOHUCTBA U TpadUKH.
Hcnons3oBanue rpadukoB GyHKIUH 11 pEIICHUS YpaBHEHUH.

TpuroHomerpuyeckasi OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

QOYHKIUOHAJIBHBIE 3aBUCMMOCTM B pEaJbHBIX IMIpOLlECCaX U SIBICHUSX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Hayana MmaTeMaTH4eCKOro aHaIu3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJlaHUsA IIOCJIENOBATENbHOCTEH. MeTton
MaTeMaTU4eCKON UHAYKIMHA. MOHOTOHHBIE U OTPAaHUYEHHBIE 0CIE0OBATEIBHOCTH.
HcTopusi BO3HMKHOBEHHUS MAaTEeMaTHMYECKOTO aHAJIM3a Kak aHaiu3a OEeCKOHEYHO
MaJlbIX.

Apudmernueckass u reoMmeTpuyeckas nmporpeccunl. beckoneuHo yObiBaromas
reomerpuueckasi nporpeccusi. Cymma O€CKOHEYHO YyOBIBAIOIIEH T€OMETPHUUYECKOM
pOrpeccuu. JINHENHBIA U 3KCIIOHEHIHAIBHBIA pOCT. Yucno €. Popmyiia CIOKHBIX
IpoueHTOB. lcnonb30BaHWE TPOTPECCHMU UL PELICHUS peajbHbIX  3a1a4
IIPUKJIATHOTO XapakTepa.



HemnpepoiBuble (yHKIIMU U uX cBoiicTBa. Touku paspbiBa. ACHUMMOTOTHI
rpadukoB QyHkiui. CBoiicTBa (YyHKUMN HENpephIBHBIX Ha oOTpe3ke. Merton
MHTEPBAJIOB Ul PELICHHUs HEpaBeHCTB. lIpuMeHeHHME CBOMCTB HENpPEPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

[lepBas u BTOpas npousBojHble QpyHkMKU. OnpeneneHne, reOMEeTPUIECKUN U
(du3znyuecKkuii cMbICT NPOU3BOIHON. YpaBHEHHE KacaTeIbHOU K rpaduKy (QyHKIHH.

[IpousBoaHbIE  BIEMEHTAPHBIX  (PYHKUUH. IIpousBogHass  CyMMBl,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMU (PYHKIUH.

MHoxecTBa U JIOTMKA

MHoxecTBO, oOlepaluyd HaJ MHOXXECTBAMU M MX CBOWMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHEe TEOPETHMKO-MHOXECTBEHHOTO —amnmapara  Juls
ONMCAaHUS PEaJbHBIX IIPOLECCOB W SBJICHUW, NPU PELICHUM 3a1a4 U3 APYTUxX
y4eOHBIX TPEIMETOB.

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

11 KJIACC

Yucsa v BbIYMCICHUS

Harypanbubie u nensle yucna. [IlpumeHeHne npu3HAKOB JETUMOCTH LEJBIX
gyuces, HauOoypmuiki oOumui nenurens (nanee — HOJl) m HamMeHsblnee ooOiee
kpatHoe (nanee — HOK), ocratkoB o Mmojyito, anroputMa EBkinia s pemenus
3a/1a4 B LIEJIBIX YHCIIAX.

KommuiekcHpie uwucna. AnreOpandeckas W TPUTOHOMETpHUYECKas (HOPMBI
3aMMCH KOMIUIEKCHOTO YHcia. ApU(PMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
yuciamMu. M300pakeHne KOMILIEKCHBIX YHCEN Ha KOOPAMHATHOW TUIOCKOCTH.
®opmysia MyaBpa. KopHu N-oil cTeneHn U3 KOMIUIEKCHOTO uncia. [Ipumenenne
KOMIUIEKCHBIX YUCEN JJIsl pelieHus] GU3MUeCKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

Cucrtema u COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB. PABHOCHUIIbHBIE CUCTEMBbI
U CUCTEMBI-CIIEICTBUS. PABHOCUIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHUH C  TOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. Pelienne TpuroHoMeTpu4eCKux HEPABEHCTB.

OCHOBHbIE METOJbl pELICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEpPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METO/Ibl PEIICHHS] CHCTEM M COBOKYIMHOCTEH pAallMOHAJIbHBIX,
UppaIMOHANBHBIX, TOKA3aTEIbHbBIX U JOTapU(PMUUECKUX YPABHEHHUI.

YpaBHEHHUs], HEPABEHCTBA U CUCTEMBI C IapaMeTPaMHu.



[IpumeHeHue ypaBHEHU, CUCTEM U HEPABEHCTB K PEIICHUI0 MATEMATHYECKUX
3a/1a4y M 3a/1a4 U3 pa3IMyHbIX 00J1acTell HAYKH U peajbHOM )KU3HU, HUHTEPIPETALIUS
MOJIYYEHHBIX PE3YyJIbTaTOB.

DYyHKUMM U TPaPUKH

I'paduk kommnoszunuu ¢Gyukiui. ['eomerpuyeckre 00pa3bl ypaBHEHHH U
HEPaBEHCTB HA KOOPJAWHATHOM MIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U TpadUKH.

I'paduueckre meTonbl pelieHHus ypaBHEHHMH W HepaBeHCTB. ['paduueckue
METO/bI pEUIEHU 3a7a4 C IapaMETPAMMU.

Ucnonb3oBanue rpadukoB (QYHKIUI AJig HCCIEIOBAaHUS IMPOILIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT MPH PEUICHUU 3aJady M3 JAPYTUX YYEOHBIX
NPEIMETOB U PEAIbHOM KU3HHU.

Havana MaTeMaTH4eCKOro aHaJIM3a

[IpumeHeHue mMpou3BOAHON K UCCIIEeNOBaHUIO (YHKIIMA HA MOHOTOHHOCTH M
skcTpeMymbl. Haxoxknenrne HanboIbIIero 1 HAMMEHBIIIETr0 3HAaUeHUI HENPEPhIBHOM
(yHKIIMU Ha OTpE3KeE.

[IpumeHeHne NPOU3BOJHON JUIsi HAXOXKJEHHUS HAWIYYIIEero pEIICHHUs B
OPUKIAOHBIX 3ajayax, s ONpPENeNIeHHs CKOPOCTM W YCKOpPEHHUs Ipolecca,
3a1aHHOTO (hOPMYJION MITH TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TiepBoOOpa3HbIX. I[lepBoOOpazHbIe
aneMeHTapHbIX QyHkiuil. [IpaBuia HaxoXIeHUs TEPBOOOPA3HBIX.

Nuterpan. I'eomeTpudecknil CMbICI HHTETpaia. Berdnciienre onpeaeaéHHoro
uHTerpana mno gopmyne Hetotona-JleiiOuuia.

[Ipumenenue wmHTETrpana s HAXOXKACHHUS IUIOMIAACH TUIOCKUX GUryp U
00BEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepnbr pemenuit nuddepeHIHAIBHBIX YpaBHEHUH. MartemaTudeckoe
MOJIETUPOBAHUE PEATBHBIX TMPOIECCOB C TMOMONIbI0 U] PepeHIInaTbHBIX
YPAaBHEHHUM.



IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVYBJIEHHBI YPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyUaIOIIEeT0oCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATHUYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUN, MPOLEIYD
TPaXKJIAaHCKOTO  obOmiectBa  (BBIOOPHI, ONPOCHl U JPYroe),  YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTh POCCHUICKON TPAKIAHCKON HICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHUYECKOM IIKOJIBI,
UCIIOJIb30BaHUE DJTUX JOCTWKEHHUUA B JIPYTrUX HayKaxX, TEXHOJOTHSX, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
IPUMEHEHHEM JTOCTUKEHUN HAYKHU U IESTEIbHOCTHIO YYEHOTO, OCO3HAHHE JIMYHOTO
BKJIaJ]a B TIOCTPOCHUE YCTOMYHBOTO OYIYyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYasl 3CTETUKY MATEeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEIICHUH, pacCyKIECHUMH, BOCIPUUMUYHUBOCTH K
MaTeMaTU4YEeCKUM aCIEKTaM Pa3jIUYHbIX BUJOB UCKYCCTBA;

5) pusnvecKoro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHHUS B
WHTEpEcax 3/I0pOBOro 1 06€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE NHUTAaHHE, COATAHCUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PEryisipHas (U3NUecKas aKTUBHOCTD), (DU3NYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbiM  cpepam  NPOPECCHOHATBLHOW  NESITENbHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOM W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbIC IIJIAHBI,



FOTOBHOCTh M CIHOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa3oBaHHUIO U
CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HMU, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKOW HAaTpaBJIECHHOCTH;

7) 3KOJIOTHYeCKOT0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTh  AKOJOTMUYECKOW  KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpelbl, OCO3HaHUE II00aIbHOTO XapaKTepa dKOJIOTHYECKUX MPOoOIeM, OpUEHTALIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpYKarolel cpenbl, MIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH U OOIIECTBEHHOM NMPAKTUKU, TOHUMAHUE MaTEeMaTHYECKON
HAyKU Kak c(epbl 4eJI0BEUECKOM NeSITEIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAUMMOCTH
JUISL Pa3BUTHS ITUBWIN3AIIMU, OBJIAJICHUE S3bIKOM MAaTEeMaTUKH U MaTeMaTHYECKOU
KyJIbTYypOH KaK CPEJCTBOM MO3HAHUS MUPA, TOTOBHOCTBH OCYIIECTBIISITH TPOCKTHYIO
U UCCJIEIOBATEIBCKYIO ICATEILHOCTh HHINBUAYAJIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKH MAaTEMAaTHYECKHUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOMCHUSAX U YTBEPXKACHUSX, MpEiaraTh KPUTCPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAUBATh APTyMEHTAIIMIO, IPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATHh HECKOJIBKO
BApUAHTOB PELICHHUS, BHIOUPATh HauboJiee MOAXOASIINI C YYETOM CaMOCTOSITEBHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITETbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI MO pe3yJbTaTaMm
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUIAThH
IPENONIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH AePUIUTH MHDOpPMAIUKU, NAHHBIX, HEOOXOAUMBIX NJIsi OTBETa Ha
BOMPOC U JIJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMALIUIO PA3TUYHBIX BUI0B U (hOpM
Ipe/ICTaBIICHUS;

CTPYKTYpPHpPOBaTh MH(POPMAIIMIO, TPEJCTABIATh €€ B PA3NIMUHBIX (PopMax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBUH C YCIOBUSIMHU H
IEIIMH OOIICHUS, ICHO, TOYHO, TPAMOTHO BBIpakaTh CBOIO TOUYKY 3PEHHUSI B YCTHBIX
U THCHMEHHBIX TEKCTaX, JaBaTh IIOSACHEHUS TO XOJYy PpEIICHUS 3ajadH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJIe OOCYXXJICHHs 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jWyMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTaThl PEUICHUS 3aJa4d, SKCIIEPUMEHTA, UCCICIOBaHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4YETOM 3a1ad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBIIATH IIJIaH, AJITOPUTM DPEIICHUS 3aJ1aud, BRIOUPATh CIIOCO0 PEIICHHS C
yIETOM UMEIONIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OPMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIQJICTh  HABBIKAMU  II03HABATCIBHOW  PEQIICKCUU  KaK  OCO3HAHHS
COBEPIAEMbIX JICMCTBHIA M MBICIIUTEILHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJACTh
crocobaMy CaMOTIPOBEPKH, CAaMOKOHTPOJISI TpoIlecca M Pe3ysibTaTa PEIICHUS
MaTeMaTHYECKOM 3a7a4u;

NPEIBUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MU PEIICHUH 3aa4H,
BHOCHUTBH KOPPEKTHUBBI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JaHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yjIbTaTa IEIH U YCIOBHUSIM, OOBSCHATH MPUIHHBI
JTOCTIKEHUST WM HEJOCTHKCHHS PE3yJbTAaTOB JEATEIHbHOCTH, HAXOIUTh OLIUOKY,
J1aBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

NOHMMATh M HCIIOJIh30BaTh MPEHUMYIECTBA KOMAHIHONH M HWHJIWBHIYyIbHOU
paboThl MpU pEIIeHWH YYEeOHBIX 3aJad4, NPHHUMATh IeJIb COBMECTHOM
JCATEIBHOCTH, TUTAHHUPOBATh OPTaHU3AIMI0 COBMECTHOW pabOTHI, paclpeicisTh
BUJIbI pabOT, TOTOBApUBATHCSI, 0OCYKIATh MPOIIECC U Pe3ybTaT paboThl, 000011aTh
MHEHUS HECKOJIbKUX JIIO/IEeH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXIeHHs, 0OMEH MHEHH,
«MO3TOBBIE IITYPMBI» U UHBIE), BBIMOIHATH CBOIO YaCTh Pa0OThI U KOOPAUHUPOBATH
CBOM JICUCTBHUSI C IPYTUMU YJIEHAMH KOMaH/Ibl, OIIEHUBATh KAYECTBO CBOETO BKJIaJa
B OOmMi TPOAYKT 1O KPUTEpHUsM, CGHOPMYIMPOBAHHBIM  YYaCTHUKAMHU
B3aMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K konmy obOydyenuss B 10 kjacce oOyd4arouIuiicss MOTYYUT CIEAYIOIIHE
MpPEeIMETHBIE PE3YNbTAThl MO0 OTACIBbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anre0pa 1 Hauajga MaTeMaTHYECKOTO aHAJIN3a»:

Yucsa 1 BBIYUCJICHHUS:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIMOHATBFHOE YHCIIO, OCCKOHEYHAs
nepuoAndecKas JApoOb, MPOLEHThl, HPPAUUOHATBHOE YHUCJIO, MHOXKECTBA
pallMOHATBHBIX U ICCTBUTENbHBIX YHCEN, MOJIYJIb AEHCTBUTEIBHOTO YUCIIA;

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

MIPUMEHSTh MPUOTUKEHHBIE BBIUUCIICHHUS, IPABUIIA OKPYTICHUS, IPUKUIIKY U
OLICHKY pPe3yJIbTaTa BHIYUCIICHUI;



CBOOOJHO ONEpUpPOBaTh MOHATHEM: CTENEHb C UEIbIM IIOKa3aTeseM,
MCIIOJIB30BaTh MOAXOASAILYI0 (POPMY 3aIIUCH JIEUCTBUTEIBHBIX YHUCEN ISl PEILICHUS
MIPAKTUYECKUX 3a/1a4 U MPEJACTABICHUS TaHHBIX;

CBOOOJHO OIEPUPOBATH MOHATHEM: APU(PMETHUECKUII KOPEHb HATypalbHOU
CTEIEHU;

CBOOOJTHO ONEPUPOBATH MOHSATUEM: CTENIEHD C PALIMOHAJIBLHBIM MIOKA3aTeNeM;

CBOOOJHO ONEpPUPOBATH MOHATUAMM: JIOrapu(dM uwKcna, AECITHUYHBIE WU
HaTypajbHbIE JTOrapu(MbI;

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

ONEPUPOBATH MOHATUSAMHU: APKCUHYC, APKKOCHUHYC M apKTAHIE€HC YUCIOBOTO
apryMeHTa.

YpaBHeHUsI M1 HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHATHIMU: TOXJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIEC YPABHEHHS U YPABHEHUS-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh PAa3IMYHbIE METOJbl pEIICHUs palMOHAIbHBIX W APOOHO-
palMOHANBHBIX YPAaBHEHMM, MPUMEHATH METOJ HWHTEPBAIOB JJISI PEUICHUS
HEPaBEHCTB;

CBOOOJTHO OIEPUPOBATH MOHSATUSMH: MHOTOUYJIEH OT OJHOW MEepEMEHHOM,
MHOTOWIEH C HEeIbIMUA KO3 PUITMEHTaMHU, KOPHU MHOTOUICHA, IPUMEHSATD JIeJICHUE
MHOIO4JIEHa Ha MHOIOWIEH C OCTaTKOM, TeopeMy be3dy u Teopemy Buera s
pelIeHus 3a1ay;

CBOOOJHO OMEpUpPOBaTH TOHATUSIMHU: CHUCTeMa JIMHEHHBIX YpaBHEHHIH,
MaTpula, OMNpPENENUTeNb MaTpulbl 2 X 2 W €ro TEeOMETPUYECKUN CMBICT,
UCIIOJIB30BAaTh CBOMCTBA OMpeaenuTens 2 X 2 g BBIYKCICHUS €ro 3HAYCHWS,
IPUMEHATh ONPEACIUTENN Ul PELIEHUs CHUCTEMBl JIMHEWHBIX YPaBHEHU,
MOJEIIMPOBATh PEAIbHbIE CUTYallMU C IIOMOIIBIO CUCTEMBI JIMHEMHBIX YPaBHECHUM,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIH C IOMOLIBI0O MATpUIl U OIPEIEIUTENEH,
MHTEPIPETUPOBATD ITOJTYy4YECHHBIA PE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JCHCTBUU C KOpPHSAMHU IS TpeoOpa3oBaHUs
BBIPAKCHUU;

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

UCIIOJIb30BATh CBOWCTBA norapu@moB JUISL npeoOpa3oBaHus
Jorapu()MUUYECKUX BBIPAKEHUM;

CBOOOIHO OMNEpUPOBaTh MOHSATUSMU: HppPAIlMOHAIbHbBIC, MOKAa3aTeIbHbIE U
JorapuMHUUECKUe ypaBHEHUS, HAXOAUTh UX PEUICHHs C TTOMOIIBIO PaBHOCHIBHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYIIbI A1 peoOpa30BaHUs
TPUTOHOMETPUIECKUX BBIPAKCHUI;

CBOOOJHO ONEPUPOBATH MOHSITUEM: TPUTOHOMETPUUYECKOE YpaBHEHHE,
OPUMEHATH HEOOXOAMMBIE  (OPMYIBI Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUIECKUX YPABHEHHIA;

MOJIEIUPOBATh pEalbHbIE CHUTyallud Ha S3bIKE aireOpbl, COCTaBIATH
BBIPAKEHHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/layd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIENIH C UCTIONb30BAHUEM aIllapaTa anreopsbl.

DYyHKIUH U TPAPUKU:

CBOOO/IHO OMEpPUPOBATH MOHATUSAMU: (PYHKIHS, CTIOCOOBI 3a1anus (pyHKIUH,
B3aMMHO oOOpaTHble (DYHKIMH, KOMMO3UIMUS (YyHKUUH, rpaduk QyHKIUH,
BBITIOJTHATH AJIEMEHTapHbIE TpeoOpa3zoBaHus rpaduKoB QyHKIHI;

CBOOOJTHO OINEPUPOBATH MOHATUAMH: OOJACTH OMPEEICHUS U MHOXKECTBO
3HaYeHUH PYHKINUU, HYTH QYHKIIUA, IPOMEKYTKH 3HAKOITOCTOSHCTBA;

CBOOOJIHO OIEPUPOBATh TOHATHAMH: UYETHBIE M HEUYETHBIE (YHKIIUH,
nepuoandeckue QyHKIUH, POMEKYTKH MOHOTOHHOCTH (DYHKITUH, MAKCUMYMBI
MUHUMYMbI (YHKIIUM, HauOoJblllee W HaWMEHbIIee 3HaYeHHEe QYHKIUH Ha
IPOMEXKYTKE;

CBOOO/IHO ONEpPUPOBATh MOHATUSMU: CTENEHHAsT (PYHKLHUS C HATypaJbHbIM U
LeJIbIM TOKa3aTesieM, Ipauk CTeneHHON (YHKIMU C HaTypalbHBIM U LEIBIM
nokaszaTeneM, rpauk KOpHs N-oi cTeneHu Kak (pyHKIUU OOpaTHOM CTEHEHH C
HaTypaJIbHbIM I10Ka3aTeJeM;

ONEepUpPOBaTh MOHATUSAMU: JIMHEHWHas, KBaJApaTU4Has U JIpOOHO-IMHEWHHas
(YHKIMH, BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U ITOCTPOCHUE UX IPaUKOB;

CcBOOO/IHO ONEpUPOBATh MOHATHUSAMHU: IOKazaTelbHas W JIOrapupMUUecKast
GbyHKIMM, WX CBOWCTBAa M rpadWKd, HMCIOIB30BaTh MX TpaduKud I pEIICHUS
YpaBHEHHM;

CBOOO/IHO OMEpUPOBATh IOHATUSAMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
oIpeiesieHue TPUTOHOMETPUUYECKUX (PYHKIIMM YUCIIOBOTO apryMEHTa;

UCMOJb30BaTh Tpadukd (QYHKIMA [ HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEH MpU pEUIeHUH 3a7ad U3 JPYTUX y4eOHBbIX NMPEAMETOB U peajbHOU
’KU3HU, BBIpAKaTh (OPMYJIaMU 3aBUCUMOCTH MEX/y BEJIMUUHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CBOOO/IHO OMEepUPOBATh MOHATUAMU: apudMeTHdecKkass U TeoMeTpHUYecKas
nporpeccusi, 0eCKOHEUHO yObIBaIOIIasi FT€OMETpHUUECKas MPOrpeccusi, TNHEHHbBIN U
HKCMOHEHLIUATBHBIN POCT, (hOpMyJia CIIOKHBIX MPOLIEHTOB, UMETH MTPEICTABICHHE O
KOHCTAHTE;

MCIIONIb30BaTh MNPOTPECCHM ISl PELICHHUS pPEaNbHBIX 3a7ad MPHUKIAJIHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATUSAMHU: TIOCIEI0OBATENBHOCTb, CIIOCOOBI 3a1aHUS
IIOCJIEA0BATENBHOCTEN, MOHOTOHHBIE M OrPAaHUYEHHBIE IOCJIEI0BATEIBbHOCTH,
IIOHUMATh OCHOBBI 3apOXIEHUA MATEMATHYECKOTO AaHalIu3a KakKk aHaJlIn3a
OECKOHEUYHO MaJbIX;

CBOOOJIHO ONIEPUPOBATH NOHATUAMU: HENPEPBIBHBIE (DYHKIIUHU, TOUKU Pa3pbIBa
rpaduka GyHKIHUH, ACUMIITOTHI rpaduka QyHKINH;

CBOOOJTHO OINEpPUPOBATH MOHATHEM: (PYHKLMS, HENpEepbIBHAs Ha OTPE3KE,
MPUMEHSATH CBOMCTBA HEMPEPBIBHBIX (PYHKIMH AJI pelIeHUs 3a/1ay;

CBOOOJTHO OIEpPUPOBATh TMOHATUSMU: TMepBasi W BTOpas MPOU3BOIHBIC
(GyHKIMH, KacaTeabHas K rpaduky G yHKINH;

BBIUUCISATH MPOU3BOJIHBIE CYMMBI, MPOU3BEACHUS, YACTHOTO U KOMITO3ULIUU
IBYX (DYHKIIM, 3HATh IPOU3BOJIHBIE JIEMEHTAPHBIX ()YHKIIHIA;

UCIIOJIb30BaTh T€OMETPUUYECKUA U (PU3UYECKHM CMBICH MPOU3BOJAHON s
peuieHus 3aaad.

MHoxecTBa U JIOTMKa:

CBOOOJTHO ~ OMNEpUPOBAaTh  TMOHATUAMH: MHOXECTBO, ONEpalMM  Haj
MHOKECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapart AJis ONMUCAHUS PEaTbHBIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 33124 U3 APYTUX YUYECOHBIX PEIMETOB;

CBOOOJTHO ONEpPUPOBATH MOHSATUSMU: OIpEACIICHHe, TEeOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTEMaTUYECKOTO 00BEKTA, I0KAa3aTeIbCTBO, PABHOCUIIbHBIC
yYpaBHEHUS 1 HEPABEHCTBA.

K konmy obOywyenuss B 11 kjacce oOyd4arouiuiicsi MOJYYUT CIIETYIOIIHNE
NPEeIMETHBIE Pe3yJabTaThl MO OTAEIHHBIM TeMaM paboueill MporpamMMbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHUYECKOTO aHAIIU3a:

Yucia ¥ BBIYUCJICHUSA:

CBOOOTHO OMIEPUPOBATH MOHATUAMHU: HATYPAIBHOE U IEJI0€ YHCII0, MHOKECTBA
HATypaJbHBIX M LIEJBIX YHCEJI, UCIOJIb30BATh IPU3HAKHU JEIUMOCTH LEIBIX YHCET,
HO/l n HOK HarypaibHBIX 4HMcCen I PEelIeHUs 3aaad, MPUMEHSTh aJIrOPUTM
EBxnupna;

CcBOOO/IHO ONEpUpOBaTh MOHITHEM OCTAaTKa IO MOAYJIO, 3alUCHIBATh
HaTypaJbHBIEC YMCIA B Pa3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOO/IHO ONEpPUPOBATH MOHATHSIMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMIUIEKCHBIX YHCeJl, MPEACTaBIATh KOMIUIEKCHBIE YHUCIIa B alreOpandeckod u
TPUTOHOMETPUYECKOH (opMe, BHITOIHATH apU(PMETHUECKUE ONEepaluu ¢ HUMU U
n300paxaTh Ha KOOPAMHATHOM TMIIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOJIHO OMEPHUPOBATH TMOHATUSIMU: HUPpaAlMOHATBHBIE, TMOKa3aTelIbHbIE W
norapuMuUYecKre HEPAaBEHCTBA, HAXOJIUTh HUX PEIICHUS C  OMOIIbIO
PaBHOCHUJIBHBIX MEPEXOJIOB;

OCYHIECTBIISITh OTOOp KOpPHEH TMpU pPEIIEHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OIEpPUPOBATH TMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
MPUMEHSTh  HEO0OXOoauMble  (OpMYJbl ISl  PEIICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMU: CUCTEMa U COBOKYITHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOJIUTh PEIICHUS
CHUCTEMbI U COBOKYIMHOCTEW pallMOHAIIbHBIX, UPPALMOHAIIBHBIX, TTOKA3aTEIbHBIX U
norapuMUYECKUX YpaBHCHUIN U HEPABEHCTB,;

pelarthb palMOHAIBHEIE, HMppallOHAIbHEIE, MOKa3aTeNbHBIE,
norapumMuyeckue W  TPUTOHOMETPUYECKHUE YpaBHEHHUS] U  HEPaBEHCTBA,
coepKalye MOIYJIU U MapameTphl;

PUMEHATH rpadUuecKrue METOIbI JIJIsl PEIICHHS YPaBHCHUN M HEPABEHCTB, a
TaKke 3a7a4 ¢ apaMeTpaMu;

MOJCMPOBATh pealibHbIe CHUTyalldd Ha S3bIKE alnreOpbl, COCTABIATH
BBIPA)KCHUS, YpPABHEHHMs, HEPAaBEHCTBA M HX CHUCTEMBl [0 YCIOBHUIO 3aJayH,
UCCJIEIOBATh TOCTPOEHHBIE MOJIEIM C HCIOJIb30BAaHUEM almapara ajareophl,
UHTEPIPETUPOBATH MOJTYYEHHBIN PE3YIIbTAT.

DOyHKUNM U TPAPUKH:

CTpOUTh TpadUKH KOMIO3ZUIMK (PYHKIUH C MOMOIIBIO 3JIEMEHTAPHOTO
UCCJICOBAHUS U CBOMCTB KOMITIO3UITUU JIBYX ()YHKITUH;

CTPOUTH FEOMETpUUECKHIE 00pa3bl ypaBHEHUN U HEPABEHCTB Ha KOOPUHATHOM
IJIOCKOCTH;

CBOOOJTHO  OINEpPUPOBATH MOHATUSIMHU: TPaPUKA TPUTOHOMETPUUECKHUX
dynKImii;

OPUMEHATh (PYHKIIMU 11 MOJEIUPOBAHMUS W WCCIEIOBAaHUS PeaTbHBIX
IIPOLIECCOB.

Hauyana maTeMaTH4eCcKOro anajamusa:

UCIIOJIb30BaTh MPOU3BOAHYIO JUIsl UCCIEAOBaHUS (DYHKIIMM HAa MOHOTOHHOCTD
U DKCTPEMYMBI;

HAXOJIUTh HAaHOOJbIIEE U HAUMEHbIIEE 3HAYCHUS! (PYHKIIMM HEPEPHIBHOW Ha
OTpE3KE;

UCIIOJIb30BAaTh MPOU3BOAHYIO MJII HAaXOXJCHUS HAWIY4ylIero penieHus B
MPUKJIAJIHBIX, B TOM YHCJIE€ COI[MATIbHO-D)KOHOMHUYECKUX, 3a7a4ax, AJIsl ONpeaeaeHus
CKOPOCTH M YCKOPEHUSI MPoIlecca, 3a1aHHOr0 (hopMyJIoN Win rpadukoM;



CBOOOJHO OMNEpUpPOBaTh MOHATUAMM: MEPBOOOpaA3HAs, ONpPENEIEHHBIH
MHTErpaj, HAaXOAWUTh IEpPBOOOPA3HbIE JIIEMEHTAPHBIX (PYHKUHMA M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitouuna;

HaXOJUTh TUIOUIAAN IIOCKUX (QUTYP U OOBEMBI TEJI C MOMOILBIO HHTETPAJIa;

UMETh TPEICTABIECHUE O MaTEMAaTHUYECKOM MOJEIMPOBAHUM HA IpUMEpE
cocTaBlieHUs TudPpepeHIMaTbHBIX YPaBHEHU;

pemaTe NpUKIaJAHBIE 3a1a4d, B TOM YHUCJIE COLHUAIBHO-YKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBAMA MaTEMaTHUECKOIO aHAJIN3A.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L1 (POBbIE)
n/n NPorpamMmbl Bcero Konrpoarubie o0pa3oBaTe/ibHbIE peCypChl
padoThbI
MHO3K€ECTBO AENCTBUTEIBHBIX YHACEIL.
1 MHorounensl. PanmoHanbHble YpaBHEHHS U 24 1
HepaBeHcTBa. CHCTEMBI IMHEHMHBIX
YpaBHEHUU
9 Oynkunu u rpadpuku. CreneHHas GyHKINS C 12 1
L[eIBIM TIOKa3aTeseM
3 Apudmernueckuil KOpeHb N-0i CTENEHHU. 15 1
HppanunonanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 1
YpaBHEHUS
5 Jlorapudmudeckas GyHKITHS. 18 1
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpuuecKre BbIpaXKEHU U 99 1
ypaBHEHUS
7 [TocnenoBaTenbHOCTH U IPOTPECCHH 10
8 HenpepriBubie ¢pynkiuu. [Iponssoanas 20
9 [ToBTOpenue, 06061IeHNE, CCTEeMaTH3aIUs 5 5
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10




11 KVIACC

KoaudecTBo 4acoB

Ne HaumeHoBaHue pa3ie/ioB U TeM JuexkTpoHHble (¢ poBbIE)
n/n NMPOrpaMmblI Bcero Konrpourre o0pa3oBaTe/ibHbIE PecypcChl
padoThbI
1 I/IccneILOBaHI:Ie (GYHKITUH € TTOMOTIIBIO 29 1
TIPOU3BOTHOM
2 [TepBooOpa3Hasi u MHTETpAT 12 1
3 I'paduku TPUrOHOMETPUUECKUX (PYHKIIMM. 14 1
TpuroHomeTpruyecKkue HepaBEHCTBA
4 HpparnmonaiibHbIe, TOKa3aTeIbHBIC U 24 1
norapuMuvecKkue HepaBeHCTBA
5 KommiekcHbie uncna 10 1
6 HarypanbsHbie u 11e1s1e yncia 10
CucreMbl paliMoOHaIbHBIX, UPPALUOHATIBHBIX
7 MOKa3aTeIbHBIX U JTOTapU(PMUUECKUX 12 1
ypaBHEHUM
8 3amauu ¢ mapameTpaMu 16 1
9 HOBTOPGHI/IC, 000011IeHNEe, CHCTEMATU3AINAS 16 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoaunuyecTBo yacoB

Bcero

[[MHOkecTBO, OTepaliy HajJ MHOKECTBAaMHU M MX CBOWCTBA

Huarpammsl Ditiepa-Benna

HpI/IMCHeHI/IG TCOPCTUKO-MHOXKXCCTBCHHOTO aIlrapara ajid peucHuA 3aaa4

Pammonaneueie uncna. OOBIKHOBEHHBIC U JIECATUYHBIE IPOOU, TTPOLICHTHI, OECKOHEUYHBIE

4 1
MepUOANIECKUE APOOH

5 PanmonaneHbie ynciia. OOBIKHOBEHHBIC U JICCATUYHBIC APOOH, TIPOTICHTHI, OECKOHEYHBIE 1
MePUOANIECKUE APOOH

6 [Ipumenenue npoOeii ¥ MPOLIEHTOB ISl PEIISHUS MTPUKIIATHBIX 33/1a4 1

7 [Ipumenenue npoOeii ¥ MPOLIEHTOB ISl PEIISHUS MTPUKIIATHBIX 33/1a4 1

8 JelicTBuTenbHbIC yncia. PalimoHaabHble U UppallMOHATIbHBIC YHCTIa 1

9 ApubdmMeTnueckue orneparuu ¢ AeHCTBUTEILHBIMHU YHUCIaMHU 1

10 Monynbs A€MCTBUTEIBLHOTO YKCIIa U €r0 CBOKWCTBA 1

1 [TpuGmmxEHHBIC BBIYUCIICHHUS], IPABHUIIA OKPYIJICHUS, IPUKUIKA U OIIEHKA Pe3yJIbTaTa 1
BBIYHCIICHUN

12 OcHOBHBIE METO/IbI PEILIEHUS IENIbIX U APOOHO-pAIIIOHATILHBIX YPaBHEHUN U HEPABEHCTB

13 OcHOBHBIE METO/IbI PEILICHUS 1ENbIX U APOOHO-pAIIIOHATIBHBIX YPaBHEHUN U HEPABEHCTB

14 OcHOBHBIE METO/IbI PEILICHUS 1IeNbIX U APOOHO-pAIlIOHATILHBIX YPaBHEHUN U HEPABEHCTB

15 MHoroujeHbl OT OJTHOHM MepeMeHHON. JleneHre MHOTrowIeHa Ha MHOTOWICH C OCTaTKOM. 1
Teopema besy

16 MHuorounens! ¢ nensiMu kodpdunuentamu. Teopema Buera

17 Pemenue cucteM TMHENHBIX ypaBHEHUM




18 Pewrenne cucreM JIMHEWHBIX YpaBHEHUN 1

19 Martpuna cuctemMsl JMHEWHBIX ypaBHEHUN. OnpeaenuTellb MaTpULIbI 2X2, €70 F€OMETPUUECKUN 1
CMBICJI U CBOMCTBA; BEIYMCIICHUE €T0 3HAYCHUS

20 Omnpenenurens MaTPULBI 2X2, €T0 TEOMETPHUECKUI CMBICT M CBOMCTBA; BBIYMCIICHHUE €TO 1
3HAYCHUS

21 [IpuMeHeHue onpeaenuTens s peIeHUs] CUCTEMBI JINHEWHBIX YPaBHEHUN

22 Pemenne npuknaaHbixX 3a1a4 ¢ MOMOIIBIO CUCTEMbI JINHEMHBIX YpaBHEHUI

23 Pemrenne npukitagHeIxX 3a/1a4 C HOMOIIBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUIN

24 KonTponsnas pabora: "PannonanbHble ypaBHEHUS U HepaBeHCTBA. CHCTEMBbI JIMHEHHBIX 1
ypaBHeHUH"

25 OyHK1Ms, crocoOb! 3aganus GyHkuuu. Bzaumuo obparusie pynkunu. Komnosunusa GyHkimit

26 I'paduk pynkumu. DnemeHTapHble MpeoOpazoBaHus rpadukoB QyHKIHI

97 OO6uacth onpeneseHust 1 MHOXKeCTBO 3HaueHudd pyukumu. Hymu ¢ynkmun. [IpomexxyTku 3HaK 1
MOCTOSIHCTBA

28 Yéruele n Heu€THble QpyHKIUK. [lepuoanueckue pyHkuuu. [IpomexyTkn MOHOTOHHOCTH 1
byHKIMN

29 Maxkcumymbl 1 MUHUMYMBI QyHKIMK. Hanbosblee 1 HauMeHblIee 3HaueHue QyHKIMM Ha 1
IIPOMEKYTKE

30 Jluneiinasi, kBajpaTuuHasi U IpoOHO-TMHEITHAS PYHKIIUU 1

31 DneMeHTapHOe UCCIeI0BAaHUE U MOCTPOCHHE IPapUKOB STUX QYHKIIHI 1

32 DneMeHTapHOe UCCIIeI0BAaHUE U TOCTPOCHHE IPapUKOB STUX (QYHKITHI 1

33 Crernens ¢ LeabIM IToKa3zaTenaeM. bunom Herotona 1

34 CrerneHns ¢ LeabIM IToKa3zaTenaeM. bunom Herotona 1

35 CrenenHas (GyHKIUS C HATYpaJbHBIM U LIEJbIM Moka3areneM. E€ cBoiicTBa u rpadux 1

36 KonTtponsHas padota: "Crenennas ¢pynkuus. E€ cBoiicTBa u rpapux" 1

37 ApupmeTrueckuii KOpeHb HaTypalbHOMN CTENIEHH U ero CBOMCTBa 1

38 ApupmeTnuecknii KOpeHb HaTypaJIbHOM CTEIIEHH U ero CBOICTBA 1




39 [IpeoOpa3oBaHus YUCIOBBIX BRIPAKCHHUN, COACPIKAIIUX CTETICHN U KOPHU 1
40 [IpeoOpa3oBaHus YUCIOBBIX BRIPAKECHHUN, COACPIKAIINX CTETICHN U KOPHU 1
41 [IpeoOpa3oBaHus YUCIOBBIX BRIPAKECHHN, COACPIKAIINX CTETICHN U KOPHU 1
42 Wppanmonansubie ypaBHeHUs1. OCHOBHBIE METO/IbI PELICHUS UPPALMOHATIBHBIX YPaBHEHU I 1
43 Wppanmonansubie ypaBHeHUs1. OCHOBHBIE METO/IbI PEIICHUS HPPALMOHATIBHBIX YPaBHEHUH 1
44 Wppanmonanshbie ypaBHeHNa. OCHOBHBIE METO/IbI PEILIEHUS UPPALIMOHATIbHBIX YPAaBHEHUN 1
45 PaBHOCWIIBHBIE ITEPEXO/BI B PELIEHUN UPPALMOHAIBHBIX YPABHEHUIN 1
46 PaBHOCHIIBHBIE TTEPEX0/Ibl B PEIICHUH HPPATUOHAIBHBIX YPaBHEHHI 1
47 PaBHOCHIIBHBIE ITEPEXO/BI B PELIEHUN UPPALUOHAIBHBIX YPAaBHEHHMN 1
48 PaBHOCHITBHBIE TTEPEX0/Ibl B PEIICHUH UPPAITHOHATFHBIX YpaBHEHHHA 1
49 CpoiicTBa u rpaduKk KOpHs N-Oi CTENEeHN KaK QYHKIIMHU 0OpaTHON CTENEHU C HAaTypajlbHbIM 1
moKa3zaTesieM
50 CaoiicTBa u rpaduk KOpHs N-0¥ CTENEHU Kak PyHKIIUKU 0OpaTHOM CTEIICHHU C HATypaJbHbIM 1
roKasaresjemM
51 KonTtponsHas padota: "CsoiicTBa 1 rpaduk KopHs N-oi ctenenu. UppanroHanbHbIe 1
ypaBHEeHUS"
52 CrerneHp C pallMOHATBHBIM TIOKa3aTeieM U €€ CBOMCTBA 1
53 CrerneHp C pallMOHATBHBIM TIOKa3aTeeM U €€ CBOMCTBA 1
54 CrerneHp C pallMOHATBHBIM TIOKa3aTeieM U €€ CBOMCTBA 1
55 [TokazarenbHas ¢yHKIUA, €€ CBOMCTBA U Ipaduk 1
56 Hcnonb3oBanue rpaduka GyHKIUU A pelICHUs] ypaBHEHUMA 1
57 Hcnonb3oBanue rpaduka GyHKIUU A pelICHUs] ypaBHEHUA 1
58 [TokazarenbHbie ypaBHEeHUSI. OCHOBHBIE METO/IbI PEIICHUS MTOKA3aTeIbHbIX YPaBHEHUN 1
59 IToxa3zaTtenbHble ypaBHEeHUs. OCHOBHBIE METO/IbI PEIICHNUS IOKA3aTeNbHBIX YpaBHEHUI 1
60 IToxa3zaTenbHble ypaBHEeHUs. OCHOBHBIE METO/IbI pEILICHHs TOKA3aTeNIbHBIX YpaBHEHUN 1
61 KonTtponsHas padota: "[lokazatensHas pynkuus. I[lokasarensHble ypaBHEeHUS" 1




62

Jlorapudm uucna. CoiicTBa jJorapugpma

1
63 Jlorapudm uucna. CoiicTa iorapupma 1
64 Jlorapudm gucia. CoiicTBa iorapupma 1
65 JlecATUYHBIE U HATYypaJIbHBIC JIOTapU(PMBI 1
66 JlecATUYHBIE U HATYypaJIbHBIC JIOTapU(PMBI 1
67 [IpeobpazoBanue BbIpaKEHUN, CONEPIKAIINX JOTAPHUPMBbI 1
68 [IpeoOpazoBanme BEIpAKEHUH, COIEPIKANUX JIOTApH(PMBI 1
69 [IpeoOpa3oBanme BEIpAKEHUH, COACPIKAMNX JIOTapH(PMBI 1
70 Jlorapudmuueckas GyHKIHS, €€ CBONCTBA U rpauK 1
71 Jlorapudmuueckas GyHKIHS, €€ CBONCTBA U rpauK 1
72 Wcnonb3oBanue rpaduka GyHKIUU A pelIEHUS] ypaBHEHUH 1
73 Hcnonb3oBanue rpaduka QyHKIUN A1 pelIeHUs] ypaBHEHHM 1
74 Jlorapudmudeckue ypaBHeHHsl. OCHOBHBIE METObI PEIICHUS JIOTApU(PMHUIECKUX YpaBHEHU 1
75 Jlorapudmudeckue ypaBHeHHusl. OCHOBHBIE METObI PEIICHUS JIOTApU(PMHUIECKUX YpaBHEHUT 1
76 Jlorapudmudeckue ypaBHeHus. OCHOBHBIC METOIbI PEIICHHMS JIOTApU(PMUIECKUX YpaBHEHU 1
7 PaBHOCWIIBHBIE TTEPEXO/IbI B PEIICHUH JIOTAPU(PMUICCKUX YPAaBHCHHM 1
78 PaBHOCHIIBHBIC TTEPEXO/IbI B PEIICHUH JIOTAPU(PMUICCKUX YPAaBHCHHM 1
79 Kontponbnas padota: "Jlorapudmudeckas ¢pynkius. Jlorapudpmuueckrne ypaBHeHU" 1
80 CuHyc, KOCHHYC, TAHT'€HC U KOTAHI'€HC YUCIIOBOTO apryMeHTa 1
81 CuHyc, KOCHHYC, TAHT€HC U KOTAHT'€HC YUCIIOBOTO apryMeHTa 1
82 ApKCUHYC, apKKOCHHYC M apKTaHT'€HC YUCIOBOTO apryMeHTa 1
83 ApKCUHYC, apKKOCHHYC M apKTaHT'€HC YUCIOBOTO apryMeHTa 1
84 TpuronomeTrpudeckas OKpy>KHOCTb, OIIPEIeICHHE TPUTOHOMETPUYECKUX (PYHKIMI YHUCTIOBOTO 1

aprymMeHra

85 Tpuronomerpudeckas OKpy>KHOCTb, OIIPE/IeICHHE TPUTOHOMETPUYECKUX (DYHKIMI YHUCTIOBOTO 1

aprymMeHTa




86 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1
87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1
88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1
89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1
90 [IpeoOpazoBaHre TPUTOHOMETPUIECKUX BBIPAKCHUI 1
91 [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX BBIPAXKEHUN 1
92 [IpeoOpa3oBaHre TPUTOHOMETPUIECKUX BBIPAKCHUI 1
93 [IpeoOpazoBaHre TPUTOHOMETPUIECKUX BBIPAKCHUH 1
94 Pemrenne TpuroHOMETpUYECKUX YpABHEHUI 1
95 Pemrenne TpuroHOMETpUYECKUX YpAaBHEHUI 1
96 Pemienne TpUrOHOMETPHYECKUX ypaBHEHUH 1
97 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1
98 Pemienne TpuroHOMETPUYECKUX YpaBHEHUH 1
99 Pemienne TpuroHOMETPUYECKUX YpaBHEHU 1
100 Pemienne TpuroHOMETPUYECKUX YpaBHEHUH 1
101 KontponbHas padota: "TpuroHoMeTpudecKre BEIPAKCHHUSI 1 TPUTOHOMETPUYECKUE YpaBHEHUS" 1
102 [TocnenoBarenbHOCTH, CIOCOOBI 331aHUS TOCIEN0BaTeIbHOCTEH. MeTo MaTeMaTn4ecKoi 1
UHAYKIUH
103 MoHOTOHHBIE ¥ OTpaHUYEHHBIE MTOC/Ie0BaTeabHOCTH. McTopus aHann3a 6eCKOHEYHO MaJIbIX 1
104 ApudmMernueckast Iporpeccus 1
105 I'eomeTpudeckas mporpeccust 1
106 BbeckoneuHo yObIBaroIasi reoMmeTpudeckasi Iporpeccus 1
107 CymMmMa 6eckoHEeuHO yOBIBaIOLIEeH reoMeTpUIECcKO porpeccun 1
108 JIMHENHBIN U SKCIIOHEHIUAIbHBIA poCT. Yucio e. Dopmyra CI0KHBIX IIPOLICHTOB 1
109 JIMHENHBIN U SKCIIOHEHIUAIBHBIA pocT. Hucio e. Dopmyra CI0KHBIX IPOLEHTOB 1
110 Hcnonp3oBaHue MPOrpeccHy Ui PELIeHUs pealbHBIX 3a/1a4 IPUKIIAJHOTO XapakTepa 1




111 Kontponsnas padora: "[locnenoBarensHocTd U iporpeccun’” 1
112 HenpepbiBHBIE GYHKIIUHN U UX CBOMCTBA 1
113 Touka pa3peiBa. ACUMITOTHI rpaguKOB HYHKIIUI 1
114 CBoiicTBa (hyHKIMI HETIPEPHIBHBIX HA OTPE3KE 1
115 CaoiicTBa (hyHKIMI HETIPEPHIBHBIX HA OTPE3KE 1
116 Meroa MHTEpBAJIOB JUIsl PELICHUS HEPABEHCTB 1
117 Meroa MHTEpBAJIOB JUIs PELICHUS HEPABEHCTB 1
118 Meroa MHTEpBAJIOB JUIsl PELICHUS HEPABEHCTB 1
119 [IpumeHeHne cBONCTB HEMPEPHIBHBIX (DYHKIIUH JIJ1s peleH s 3a1a4 1
120 [IpumeHeHne CBONCTB HEMPEPHIBHBIX (DYHKIIUH IS peleH s 3a1a4 1
121 [lepBas u BTOpast Npou3BOAHBIE PYHKLINU 1
122 Onpenenenre, TeOMETPUYECKUN CMBICI TPOU3BOIHOM 1
123 Omnpenenenue, GU3NIECKUNA CMBICI TIPOU3BOTHON 1
124 VYpaBHeHHE KacaTeIbHOU K rpaduKy QyHKIIIH 1
125 VYpaBHeHHE KacaTeIbHOU K rpaduKy QyHKIIIH 1
126 [IpousBoIHBIE 2JTIEMEHTAPHBIX (DYHKIIHMA 1
127 [IpousBoIHBIE 2JTIEMEHTAPHBIX (QYHKIIHMA 1
128 [IpousBoiHAs CyMMBI, POU3BEACHHS, YACTHOTO U KOMIIO3UITUH (YHKITUH 1
129 [IpousBoiHASE CyMMBI, IPOU3BEICHUSI, YACTHOTO ¥ KOMITO3UIIMU (DYHKITHIA 1
130 [IpousBoiHas CyMMBI, MPOU3BEACHHUSI, YACTHOTO M KOMIO3UIIMU (DYHKIIHIA 1
131 Kontponbras padota: "[IponsBoanas” 1
132 [ToBTOpEeHUE, 0000IIEHNE, cUCTeMaTH3aIus 3HaHui: "YpaBHEeHHS " 1
133 [ToBTOpenue, 060061IeHNE, ccTeMaTH3alus 3Hanuil: "OyHkuun" 1
134 Htoroas koHTpoJbHas paboTa 1
135 HToroas koHTpoJbHAsA paboTa 1
136 [ToBTOpenue, 06001IeHNE, CCTEeMaTH3allns 3HAHUI 1
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11 KVIACC

KoaudecTBO 9acoB

Nen/m | Tema ypoka
Bcero
1 [TpumeneHwe MPON3BOIHON K UCCIIETOBAHHIO (DYHKIIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI 1
2 [IpumeHeHne Mpor3BOIHOM K Hccae10BaHUIO (DYHKIIMI HA MOHOTOHHOCTh M 3KCTPEMYMBI 1
3 [IpumeHeHne npor3BOIHOM K Hccae10BaHUIO (DYHKIIMI HA MOHOTOHHOCTh M 3KCTPEMYMBI 1
4 [IpumeHeHne Mpor3BOIHOM K Hccae10BaHUIO (DYHKIIMI HA MOHOTOHHOCTh M 3KCTPEMYMBI 1
) [IpumeHeHne npor3BOIHOM K Hccae10BaHUIO (DYHKIIMI HA MOHOTOHHOCTh M 3KCTPEMYMBI 1
6 [IpumeHeHne NPoU3BOIHON K HccIeI0BaHUIO (YHKIIUI HAa MOHOTOHHOCTh M 3KCTPEMYMBI 1
7 Haxoxaenne HaubobIIero 1 HaMMEHbBILIET0 3HAYSHHsI HETIPEPHIBHOM (PYHKIIMU Ha OTpe3Ke 1
8 Haxoxaenne HaubombIIero 1 HAMMEHBILIETO 3HAYSHHS HETIPEPHIBHOM (DYHKIIMU Ha OTpe3Ke 1
9 Haxosxnenne HanOoIbIIIero 1 HAMMEHBIIIETO 3HAYCHUST HETIPEPHIBHON (DYHKIIMHM HA OTPE3Ke 1
10 Haxosxnenne HanOoIbIIIero ¥ HAMMEHBIIIETO 3HAUSHUST HETIPEPHIBHOM (DYHKIIMH HAa OTPE3KE 1
11 Haxosxnenne HanOoIbIIIer0 ¥ HAMMEHBIIIETO 3HAUCHUST HETIPEPHIBHOM (DYHKIIMH Ha OTPE3KE 1
12 Haxosxenrne HanOoIbIIIero 1 HAMMEHBIIIETO 3HAUCHUST HETIPEPBHIBHON (DYHKIIMHM HA OTPE3Ke 1
13 [IpuMeHeHre MPOM3BOIHON A1 HAX0XKIEHHS HAWIYUIIEero pelieH!s B IPUKIIaJIHbIX 3a/1a4ax 1
14 [IpuMeHeHre MPOM3BOIHON A1 HAX0XKIEHHS HAWIYUIIEero pelieHNs B IPUKIIaIHbIX 3a/1a4ax 1
15 [IpuMeHeHue PON3BOAHON AJIs OIpeesIeHHs] CKOPOCTH U YCKOPEHHMS ITpolecca, 3alaHHOr0 1
dbopmynoit wiu rpadgukoM
16 [IpuMeHeHure MPOM3BOIHON AJIS ONPEeNICHHsI CKOPOCTH U YCKOPEHHUS ITpoliecca, 3alaHHOr0 1
dbopmynoit wiu rpadgukoMm
17 Kommnosunus ¢yHkimit 1
18 Kommnosurus ¢hyHKimit 1
19 Kommnosutus ¢hyHKImit 1
20 I'eomeTpuueckue 00pa3bl ypaBHEHUN Ha KOOPAMHATHON TIOCKOCTH 1




21 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha KOOPAWHATHOM TJIOCKOCTH 1
22 KontponsHas padora: "UccnenoBanue GyHKINN ¢ TOMOIIBIO IPOU3BOAHOMN" 1
23 [TepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIEPBOOOPA3ZHBIX 1
24 [lepBooOpa3ubie aneMeHTapHBIX GyHKIMN. [IpaBuiia HaxXoKAEHUS TIEPBOOOPA3ZHBIX 1
25 [lepBooOpa3ubie ameMeHTapHBIX QyHKIMHN. [IpaBuiia HaxXoKAEHUS TIEPBOOOPAZHBIX 1
26 Wurerpan. ['eomerpuueckuii cMbica UHTErpaja 1
27 Brruucnenue onpenenéanoro uaTerpaia no gopmysne Hetorona-Jleionuna 1
28 Brruucnenue onpenenénnoro uarerpaia no gopmyne Herorona-Jleitonuna 1
29 [TpumeneHwe HHTETpaia Ui HAXOXKACHUS TUIOMIA/IEH MII0CKUX QUTYp 1
30 [TpumeneHwe nHTETpaa sk HAXOXKACHUS 00BEMOB T€OMETPUIECKUAX TET 1
31 [Ipumeps! pemennii quddepeHnnalbHbIX YpaBHEHHH 1
32 [Ipumeps! pemennii quddepeHnnaibHbIX YpaBHEHHH 1
33 Matematnueckoe MOJEIUPOBAHKUE PEAIbHBIX POIIECCOB € TOMOIIIbIO AU depeHITnanTbHbIX 1
ypaBHEHU U
34 KonTtponbHas padota: "[lepBooOpaznas u uHTETpat” 1
35 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpaduKH 1
36 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpadUKH 1
37 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpaduKH 1
38 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpadUKH 1
39 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U rpaduKu 1
40 O160p KOpHEH TPUTOHOMETPUUECKHUX YPABHEHHI C MOMOIIBIO TPUTOHOMETPUYECKOM 1
OKPY>KHOCTHU
41 OT100p KOpHEH TPUTOHOMETPUUYECKHX YPAaBHEHUI ¢ TOMOIIBIO TPUTOHOMETPHUYECKO 1
OKPYXKHOCTH
42 OT100p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUH ¢ MOMOIIBIO TPUTOHOMETPUYECKOH 1

OKPYXHOCTH




OT100p KOpHEH TPUTOHOMETPUUYECKIX YPABHEHUI ¢ TOMOIIBIO TPUTOHOMETPUIECKOM

43 1
OKPYXHOCTH
44 Pemrenne TpuroHOMETpUYECKNX HEPABEHCTB 1
45 Pemenne TpuroHOMETpUYECKNX HEPABEHCTB 1
46 Pemrenne TpuroHOMETpUYECKNX HEPABEHCTB 1
47 Pemrenne TpuroHOMeTpU4YECKNX HEPABEHCTB 1
48 Kontponsnas pabora: "['paduku Tpuronomerpuueckux QyHkuuid. TpuroHomerpuueckue 1
HepaBeHCTBaA"
49 OCHOBHBIE METO/IbI pEIICHHS TOKA3aTeIbHBIX HEPABEHCTB 1
50 OCHOBHBIE METO/IBI PELICHHUS TOKA3aTEIbHBIX HEPABEHCTB 1
51 OCHOBHBIEC METO/IbI pEIICHHS TOKA3aTeILHBIX HEPABEHCTB 1
52 OCHOBHBIE METO/IBI pEIICHHS TOKa3aTeILHBIX HEPABEHCTB 1
53 OCHOBHBIE METOJIBI PEIICHUS JIOTapU(HMHUUESCKIX HEPABEHCTB 1
54 OCHOBHBIE METOJIBI PEIICHUS JIOTApU(PMUIECKUX HEPABCHCTB 1
55 OCHOBHBIE METOJIbI PEIICHUS JIOTapU(PMHUUESCKIX HEPABEHCTB 1
56 OCHOBHBIE METOJIBI PEIICHUS JIOTapU(HMHUUESCKIX HEPABEHCTB 1
57 OCHOBHBIE METO/IbI pEIIEHHs HPPALIIOHAIBHBIX HEPABEHCTB 1
58 OCHOBHBIE METO/IbI pEIIEHHS HPPALIMOHAIBHBIX HEPABEHCTB 1
59 OCHOBHBIE METO/IbI pEIIEHHs HPPALIIOHAIBHBIX HEPABEHCTB 1
60 OCHOBHBIE METO/1bI pEeIIEHHs HPPALIIOHAIBHBIX HEPABEHCTB 1
61 I'padmyeckue MeTopl pelieHus: UppaloHaTbHBIX YPAaBHEHUN 1
62 I'padmyeckue MeToapl pelieHus: UppaoOHATbHBIX YPABHEHUN 1
63 I'padrueckue MeTo1bl pelIeHHs OKa3aTeIbHbIX YpaBHEHUN 1
64 I'paduueckue MeTo bl peleHns MOKa3aTeIbHbIX HEPABEHCTB 1
65 I'paduueckue MeTo1bl pelIeHUs JOTapUPMHUUECKIX YPAaBHEHUH 1
66 I'paduueckue MeTO bl pelIeHNs JOTapU(PMHUUECKIX HEPABEHCTB 1




67 I'paduueckre METOIBI peLICHHS JTOTAPHUPMHUUECKIX HEPABEHCTB 1
68 I'paduueckue MeTOIbI pelICHHUS MOKAa3aTeIbHBIX U JIOTApU(YMUIECKUX YPaBHEHHUN 1
69 I'paduueckue MeTOIbI pelIeHHS OKA3aTeIbHBIX U JIOTApU(YMUIECKUX YPaBHECHHUNA 1
70 I'paduueckre MeTOIbI pelIeHUs OKA3aTeIbHBIX U JIOTapU(PMUIECKUX HEPABEHCTB 1
71 I'paduueckue MeTOIbI pelIeHHs OKA3aTeIbHBIX U JIOTapU(PMUIECKUX HEPABEHCTB 1
72 KonTponsnas pabora: "UppannoHaibHble, oKa3aTelbHbIE U JIOTapU(PMUUECKUE HEpaBeHCTBA" 1
73 Kommekcubie uncia. Anredpanyeckast 1 TPUrOHOMETpUYECKast POPMBI 3aIMUCH KOMIUIEKCHOTO 1
qucna
74 Kommiekcubie uncia. Anredpanyeckast 1 TpUrOHOMETpUYecKast (POPMBbI 3aMMCH KOMILIEKCHOTO 1
qucna
75 ApubdmMeTnueckne ornepanuu ¢ KOMIUIEKCHBIMHA YUCITIAMHU 1
76 ApubdmMeTnueckne ornepanuu ¢ KOMIUIEKCHBIMHA YUCIIAMHU 1
7 N3obpaxenne KOMIJIEKCHBIX YMce Ha KOOPIUHATHOM TIOCKOCTH 1
78 N3obpaxenne KOMIJIEKCHBIX YMCe Ha KOOPAUHATHOM TIOCKOCTH 1
79 ®dopmyna Myaspa. KopHu N-o#i cTeneHn n3 KOMILUIEKCHOTO Yrcia 1
80 ®opmyna Myaspa. KopHu N-o#i cTeneHn n3 KOMILUIEKCHOTO YHCTIa 1
81 [IpumeHeHre KOMIUIEKCHBIX YUCEN Ui pellleHns GU3NYECKUX U TEOMETPUUECKUX 3a/1a4 1
82 Kontponbnas padota: "KomruiekcHsie uncna' 1
83 HarypanbsHble u 11e1b1e yncia 1
84 HarypanbHble u nensie yncna 1
85 [IpumeHeHne MPU3HAKOB ACTMMOCTH IIENIbIX YHCET 1
86 [IpumeHeHne MPU3HAKOB JACTMMOCTH IIENIbIX YHCET 1
87 [Ipumenenne npusHakoB aenumoctu nensix yucen: HO n HOK 1
88 [Ipumenenne npusHakoB aeaumoctu 1ensix yucen: HO n HOK 1
89 IIpumeHeHne NPU3HAKOB AETMMOCTH LEJIBIX YUCEI: OCTATKU M0 MOIYIIIO 1
90 IIpumeHeHne NPU3HAKOB AETMMOCTH LEJIBIX YUCEI: OCTATKU M0 MOIYIIIO 1




HpI/IMeHeHI/Ie MPU3HAKOB ACIIMMOCTH HCJIBbIX YHUCCII aJITOPUTM EBKJ'II/II[a JJid pCUICHUA 3a1a4 B

91 1
LEJIBIX YUCIIax
92 KonTtponsHas padora: "Teopus nenbix gucen" 1
93 CucreMa 1 COBOKYITHOCTh YpaBHEHHI. PaBHOCHIIbHBIE CHCTEMBI M CUCTEMBI-CIIEICTBHS 1
94 CucreMa U COBOKYIHOCTh YpaBHEHHH. PaBHOCHIIBHBIE CHCTEMBI H CHCTEMBI-CIIECICTBHS 1
95 OCHOBHBIE METO/IbI PEIICHHS CUCTEM U COBOKYITHOCTEH paliMOHALHBIX YpaBHEHHN 1
96 OCHOBHBIE METO/IbI PEIICHHS CUCTEM U COBOKYITHOCTEH MPpPallMOHATBHBIX YpaBHEHUH 1
97 OCHOBHBIE METO/IbI PEIICHHS CUCTEM U COBOKYITHOCTEH IMOKa3aTeNbHBIX YPaBHEHUN 1
98 OCHOBHBIE METO/IbI PEIICHHS CUCTEM U COBOKYITHOCTEH IMOKa3aTeIbHBIX YPaBHEHUN 1
99 OcCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U COBOKYITHOCTEH JIorapu(PMUUYECKUX YpaBHEHHM 1
100 OcCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U COBOKYITHOCTEH JIorapuMUYECKUX ypaBHEHUN 1
101 [TpuMeHeHre CUCTEM K PEIICHHIO0 MaTeMaTHYECKHX 3a/1a4 U 3aJ1a4d M3 pa3INIHbIX 00acTei 1
HAyK{ U peaJIbHOM XKU3HU, UHTEPIPETALUs IOJTYYEHHBIX PE3yIbTaTOB
102 [IpuMeHeHMe CUCTEM K PELIEHUI0 MaTeMaTHYECKHX 33/1a4 U 3aa4 U3 Pa3IMuHbIX 00JacTel 1
HayK{ U peaJIbHOM XKU3HU, UHTEPIPETALUs IOJTy4YEHHBIX PE3yIbTaTOB
103 IIpuMeHeHre HepaBEHCTB K PEIICHUIO MaTeMaTUYECKUX 3a4a4 U 3a/1a4 U3 pa3IMyHbIX o0nacTeit 1
HAyK{ U peaJIbHOM KU3HU, HHTEPIPETALUs OJYyYEHHBIX pPe3yJbTaToB
104 KonTposnpHas padota: "Cucremsl palliOHaIbHBIX, HPPALlMOHAIBHBIX T0KA3aTEIbHbIX U 1
smorapupMUIecKux ypaBHEHUN"
105 PannonanpHbIe ypaBHEHUS C TapaMeTpaMu 1
106 PanronanbHBIC HEPABEHCTBA C TTapaMETPaMHU 1
107 PanvioHanbHbBIE CUCTEMBI € ITapaMeTpaMu 1
108 WppatmonansHble ypaBHEHUS, HEPABEHCTBA C TapaMeTpaMu 1
109 HppannoHanbHbIe CHCTEMBI ¢ TapaMeTpamMu 1
110 Iloka3zarenpHble ypaBHEHUS, HEPABEHCTBA C IapaMEeTpaMu 1
111 Iloka3zarenpHble CUCTEMBI C TApaMETPAMU 1




112 Jlorapugmuueckue ypaBHEHHsI, HEPaBEHCTBA C ITapaMeTpaMu 1
113 JlorapugpmuuecKkue CUCTEMBI ¢ TapaMeTpaMu 1
114 TpuroHomeTpudecKue ypaBHEHHUs € ITapaMeTpaMu 1
115 TpuroHomeTprudecKre HEPABEHCTBA C TapAMETPAMHU 1
116 TpuroHomeTpudecKre CUCTEMBI € ITapaMeTpamMmu 1
117 [TocTpoenue u UccieIOBaHNEe MaTEMATHIECKUX MOJICNICH PeaTbHBIX CHTYAIHH C ITOMOIIIBIO 1
YPaBHEHUH C ITapamMeTpamMmu
118 [TocTpoenue u uccie0BaHe MaTEMATHIECKUX MOJICNICH PeaTbHBIX CHTYAIHH ¢ ITOMOIIIBIO 1
CUCTEM YpaBHEHUU C TTapaMeTpaMu
119 [TocTpoeHue 1 UcceIOBaHNEe MaTEMATHIECKUX MOJICNICH peaTbHBIX CHTYAIHHA ¢ TIOMOIIBIO 1
CUCTEM YpaBHEHUU C TTapaMeTpaMu
120 KoHnTpomasHas padora: "3amaqn ¢ mapamerpamu’ 1
121 [ToBTOpEeHME, 0000IIEHNE, CHCTEMaTH3aIus 3HaHui: "YpaBHeHU" 1
122 [ToBTOpeHue, 0600IIeHNE, cucTeMaTr3aIus 3HaHui: "Y paBHEeHUS " 1
123 [ToBTOpeHme, 0600IIeHNe, cucTeMaTu3anus 3Hanui: "YpapHeHus. CUCTEMbI ypaBHEHUI" 1
124 [ToBTOpeHue, 0600IIeHNe, cucTemMaTu3anus 3Hanni: "HepaBencraa" 1
125 [ToBTOpeHue, 0600mEeHne, cucTemaTu3anus 3Hanuii: "HepaBencrpa" 1
126 [ToBTOpEeHMEe, 0600IIeHNE, cucTemMaTu3anus 3Hanui: "HepaBencraa" 1
127 [ToBTOpEeHme, 0600mEeHNe, cucTemaTu3anus 3Hanui: "IIpousBoaHas u e€ npuMeHeHue" 1
128 [ToBTOpEeHME, 0000mIEeHNE, cucTeMaTu3anus 3Hanui: "[IpousBoaHas u e€ npuMeHeHue" 1
129 [ToBTOpEeHME, 0000mIEeHNE, cucTemMaTu3anus 3Hanui: "[IpousBoaHas u e€ npuMeHeHue" 1
130 [ToBTOpEHME, 0000IIEHNE, cUcTeMaTU3anus 3HaHui: "MHTerpan u ero npuMeHeHue" 1
131 [ToBTOpenue, 06061eHNe, cucTeMaTH3aus 3Hanuil: "Oynkuun" 1
132 [ToBTOpenue, 06001eHNe, cucTeMaTu3anus 3Hanuil: "OyHkuun” 1
133 [ToBTOpenue, 060061meHne, cucTeMaTu3anus 3Hanuil: "Oynkuun" 1
134 HToroas koHTpoJbHAs paboTa 1




135 Hrorosas koHTpOJIbHAS paboTa 1
136 [ToBTOpEHue, 06001IeHNE, CHCTEMAaTH3allMs 3HAHUI 1
OBILIEE KOJIMYECTBO YACOB IIO ITPO'PAMME 136







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

Marematuka: airedpa U Hadajia MaTEMaTUYECKOTO aHaIu3a, reoMeTpusi. Anredpa
1 Hayajla MaTeMatudeckoro anamm3a, 10-11 xmaccel/ Anmumos 1L A., Komsarun
I0.M., TkaueBa M.B. u apyrue, Axunoneptaoe o61iectBo «3narenbcTBo

«HpOCBCI_HeHI/Ie»

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA

1. AnreOpa u Havana MaTeMaTUYECKOro aHanuza. Junakruueckue marepuaisl. 10
KJace : 6azoBbiif ypoBeHb /[M. U. llla6ynun, M. B. Tkauéra, H. E. ®&nopona, P.
I'. TazapsH]. - 4-e uzn., nepepad. - M. : [Ipocsemnienue, 2010. - 207 c. : un.

2. Anre6pa u Havana aHanm3a. 10 kacc: moypovHsle Iiansl Mo yueOHuky 1. A.

Anumosa / aBT.-cocT. I'. U. I'puropwesa. - Bonrorpaa: Yuurens, 2008. - 150 c.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

1. Math.ru — [@nexTponnsiii pecypc]. — URL: https://math.ru .

2. Ilopran «EquHoe coaepskanue o0mero oopa3oBaHust». — [ IEKTPOHHBIN
pecype]. — URL: https://edsoo.ru/ .

3. Meroanueckue kericol o matemaruke. — ®I'bHY «MuctutyT ctparerun
pa3BuTus oOpa3oBanms». — https://content.edsoo.ru/case/subject/6/.

4. OGyuaromas oHjaiH-cucTeMa o Mmarematuke «01MaremaTukay. —



[DnexTponnsiii pecype]. — URL: https://01math.com/.
5. Poccuiickas 3neKTpoHHas MIKoJa. — [DaeKTpoHHbIl pecypc]. — URL:
https://resh.edu.ru/

6. O0pasoBatenbHblil nHTEpHET-pecype SAKmace. - URL: https://www.yaklass.ru/



Onepatop 340 000 "KomnaHus "TeH3op"

[OKYMEHT MOAMUCAH 3JIEKTPOHHOW MOAMNMCHIO
CpepnHss Lkona N2 2, FBOY, Mo3aHsikos Erop Bnaammuposuy 15.12.23 17:39 (MSK) MpocTas noanuck




