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IHHOACHUTEJIBHASA 3AIINCKA

VY4eOHbIii Kypc «AnreOpa W Havajla MaTEeMAaTHYECKOTO aHAIM3a» SBISETCS OJHUM U3
HamOoJee 3HAYMMBIX B TPOTpaMMeE CpPEIHEro OOIIero 0oO0pa3oBaHUs, MOCKOJBKY, C OIHOU
CTOpPOHBI, OH OOECIeYrMBaeT WHCTPYMECHTAIbHYIO 0a3y Ui H3Y4YCHHS BCEX ECTECTBEHHO-
Hay4YHBIX KYpCOB, a C JPYrod CTOPOHBI, (OPMHpYET JOTHYECKOE M a0CTPAKTHOE MBIIIICHUC
oOydaronuxcs Ha YpOBHE, HEOOXOIUMOM I OCBOCHHS WH(DOPMATHKH, OOIIECTBO3HAHUS,
HUCTOPUH, CIIOBECHOCTH W JPYTHX JUCHHMIUIMH. B paMkax maHHOTO ydeOHOro Kypca
oOydaroniuecsi OBJQJICBAIOT  YHUBEPCAIBHBIM  SI3bIKOM  COBPEMEHHOH HAyKH, KOTopas
(hopMyIUpyeT CBOU IOCTIKEHUS B MaTeMaTHIECKOH (popme.

Y4eOHbIii Kypc anreOpbl W Havajdl MaTeMAaTHUYECKOTO aHAM3a 3aKJIaJbIBACT OCHOBY JUIS
YCIICITHOTO OBJIAQJCHUS 3aKOHAMHA (U3UKH, XHMHH, OWOJIOTHH, IOHUMAaHHUS OCHOBHBIX
TEHJCHIIMA DPAa3BUTHS SKOHOMHUKH W OOIIECTBEHHOW >KW3HH, IO3BOJISET OPUCHTHPOBATHCS B
COBPEMEHHBIX IU(MPOBBIX W KOMITLIOTEPHBIX TEXHOJOTHSAX, YBEPEHHO HCIOJIL30BaTh WX JUIS
nanpHeimero oOpa3oBaHMsT W B TOBCEIHEBHOM Ku3HM. B TO ke BpeMms OBIajieHue
a0CTPaKTHBIMH M JIOTUYECKH CTPOTUMHU KOHCTPYKITUSMHU aIreOphl H MaTEMAaTHUYECKOTO aHAN3a
pa3BHBAcT YMCHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTH, JIOKa3bIBATH
YTBEP)KICHHSI C TIOMOIIBI0O HHIYKIIMA W PAcCYXJIaTh JETYKTUBHO, MCIIOJIB30BaTh 0000IICHNE U
KOHKPETHU3allni0, a0CTparupoBaHWE M aHAIOTHIO, (OPMHPYET KPEaTHUBHOE M KPUTHYECKOE
MBIIILICHHE.

B xoxe wm3ydenus y4yeOHOTO Kypca «AnreOpa W Hadala MaTEeMAaTHYECKOTO aHaJIH3a
oOydaroniyecsl TOJy4JalOT HOBBIA ONBIT PEIICHUS NPHKIATHBIX 33134, CaMOCTOSTEIHHOTO
MMOCTPOCHHUSI MAaTEMaTHYCCKUX MOJICICH peaNbHBIX CUTYyaIllud, WHTEPIPETANNNA TOJyISHHBIX
pElIeHU, 3HAaKOMSTCS ¢ MPUMEPaMU MAaTeMaTUYECKHX 3aKOHOMEpPHOCTEW B MPHUPOJE, HayKe U
HCKYCCTBE, C BBLAAIOIIMMUCA MAaTEMaTHUECKUMHU OTKPBITUSIMHU U UX aBTOPAMHU.

VYueOHblil Kypc oO0Nagaer 3HAUYUTEIbHBIM BOCHHUTATEIbHBIM MOTEHIHUAJIOM, KOTOPBIN
peanu3yeTcss Kak uepe3 Y4YeOHbId MaTepuall, CIocoOCTBYIOMUK (HOPMUPOBAHUIO HAYIHOTO
MHUPOBO33PEHHs, TaK © 4epe3 chenuduky ydeOHOW  JAESITENbHOCTH, TpeOyromiei
MPOJIOJKUTENIFHOM ~ KOHLEHTpAalUMd BHUMAaHUS, CaMOCTOSATEIbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIy4YEHHbII pe3ynbTar.

B ocHoBe meroauku o0ydeHus anredOpe M HadalaM MaTEeMaTHYeCKOrO aHallu3a JIEKHUT
JeSITeNIbHOCTHBIN PUHIUI 00y4YeHHUS.

B crpykType yuebHoro kypca «Anredpa v Hauaiza MaTeMaTUYECKOTO aHAJIM3a» BbIACICHBI
CIIEYIOIINE COJIEp)KaTEIbHO-METOqMUECKUe JUHUU: «Uucina U BbUKCICHUS, «DYHKUUU U
rpadukmu», «YpaBHEHUS U HepaBeHCTBay, «Hauana Mmarematuueckoro ananusay», «MHoOkecTBa 1
Joruka». Bce OCHOBHBIE COAEpKATENBbHO-METOAUUYECKUE JHUHUH HM3Y4YaroTCs Ha MPOTSHKEHHUH
JBYX JIeT 0Oy4eHHUs Ha YpOBHE CpPEIHEro OOIero oO0pa3oBaHUs, €CTECTBEHHO IOTOIHSIS IPYT
JIpyra ¥ TOCTENCHHO HACHIIIAsACh HOBBIMM TeMaMu U pasjnenamu. JlaHHbI yueOHBIH Kypc
SBJIIETCS WHTErPATUBHBIM, TMIOCKOJIbKY OOBEAMHAET B ce0e coJiepKaHue HECKOJbKHUX
MaTeMaTHYeCKUX JMCLUHUILUINH, TaKMX Kak anreOpa, TPUTOHOMETPHs, MaTeMaTUYECKHI aHaIu3,
TEOpHUsT MHOJKECTB, MaTeMarudeckas Joruka u apyrue. [lo mepe Toro kak oOyuaromiuecs
OBJIaJieBalOT BCE Oojiee IMIUPOKUM MATEMATUYECKUM alaparoM, y HHUX MOCJIeI0BaTebHO
dbopMHpyeTCS U COBEPIICHCTBYETCS yMEHHE CTPOUTh MATEeMAaTUYECKYI0 MOJENb peallbHOMN
CUTYaIlul, MPUMEHATh 3HAHUS, MOJYYEHHBbIE MPU H3y4EeHUH Y4eOHOTO Kypca, ISl pPeIIeHUS
CaMOCTOSITENIbHO C(HOPMYIUPOBAHHOW MaTeMaTHYEeCKOW 3a7ayd, a 3aTeM HWHTEPIPETHPOBATH
CBOM OTBET.

CogepxartenpHo-MeTOAMYEeCKass  JuHUS  «Yucma W BBIUMCICHHSA»  3aBepIlaeT
(dhopMHUpOBaHHE HABBIKOB HCIOJIH30BAHUS JIEHCTBUTENBHBIX YHUCEN, KOTOpOE OBLJIO HAyaTo Ha
ypOBHE OCHOBHOTO o0OImiero obpazoBanus. Ha ypoBHe cpeaHero ooOiero oOpasoBaHus ocodoe
BHUMaHUE yjaemnseTcss (GOpPMHUPOBAHUIO HABBHIKOB PAIMOHANBHBIX BBIYMCICHUH, BKIIOYAIONINX B
ce0s MCIOJIb30BaHUE PA3NUYHBIX (OPM 3aMHMCH YHCIa, YMEHHE AeNaTh MPUKUIKY, BHITIOIHSITH



npuOIMKEHHBIE BEIYHUCIICHNUS, OLICHUBATh YUCIIOBBIE BRIPAXKEHU S, padOTaTh C MATEMaTHYECKIMHU
KOHCTaHTaMM. 3HaKOMble OOy4yalOIIMMCS MHOKECTBA HATypajbHBIX, LIEJBIX, PAlMOHAIBHBIX U
JEUCTBUTENBHBIX YUCEI JIONOJHAIOTCS MHOXECTBOM KOMIUIEKCHBIX Yucel. B kaxaom u3 3Tux
MHO>KECTB PacCMaTPHUBAIOTCS CBOMCTBEHHBIC €My CIIEIIM(HUECKIE 331a4H U OTlepaIiU: JICIICHUE
HAlleJI0, ONEpPUPOBAHUE OCTATKAMM Ha MHOXKECTBE LEJBIX YHUCEI, OCOObIE CBOMCTBa
palMOHANBHBIX U MPPAMOHAIBHBIX YUCEN, apu(METHUYECKUE OTepaIii, a TaKKe H3BJICUCHHE
KOpHS  HaTypaJbHOM  CTENIEHM Ha MHOXECTBE KOMIUIEKCHbIX uHcel. braromaps
[IOCIIEIOBATEIbHOMY  PACUIMPEHUI0 Kpyra HCIOJIB3YEMBIX UHCEI U 3HAKOMCTBY C
BO3MO’KHOCTSIMH MIX TIPUMEHEHUS ISl PELICHUS Pa3IMYHbIX 33a7a4 (POPMUPYETCS TPEACTaBICHNE
0 €IMHCTBE MaTeMAaTHUKH KaK HAyKd U €€ poJIM B IOCTPOCHUU MOJEJEN peaIbHOro MUpa, LIMPOKO
HCIO0JIb3YIOTCSL 000011IEHUE U KOHKPETU3aLl sl

JIuaus «YpaBHEHHSI U HEPABEHCTBA» peaIM3yeTcs Ha NPOTSHKEHUM BCEro oOydeHus Ha
YPOBHE CpeIHEro ooOmero oOpa3oBaHMsA, IOCKOJIbKY B KaxkaoM pasjene IIporpammer
IIPEJYCMOTPEHO PELIEHHE COOTBETCTBYIOMIMX 3aJad. B pe3ynbraTe o0ydaromuecs OBIaJeBalOT
pa3IMYHBIMU  METOJaMHU  pPELIEHUs palMOHAIbHBIX, WPPALUOHAIBHBIX, [OKa3aTEIbHbIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUUYECKUX YPaBHEHMH, HEPaBEHCTB M CHCTEM, a TaKXke 3ajad,
cojepkauux napaMmerpsl. llogydeHHbIE yMEHUS HIMPOKO HCIOJIB3YIOTCS HPU HCCIEI0BAHUU
(GYHKIMHM ¢ TOMOIIbIO TPOU3BOIHOMN, MPH PELICHUN MPUKIATHBIX 3a7a4d U 3a/1a4 Ha HaXO0KJIeHHe
HauOOJBIINX U HAUMEHBIINX 3HaueHui QyHkiuu. [lanHas copepikarenbHas JTUHUS BKIIIOUAET B
ceba Takxke (QopMUpOBaHHWE YMEHHUH BBINOJHATH pacd€rsl Mo ¢opMmynam, npeoOpa3zoBaHUs
palOHAJIbHBIX, UPPALUOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHHM, a TaKkKe BbIpaKEHUH,
coJepXKaluX cTeneHu M Jyorapu¢mel. braromaps usydeHuro anreOpandeckoro Marepuana
MIPOUCXOJUT  JajibHEHIee pa3BUTHE AJITOPUTMHUYECKOTO U aOCTPaKTHOTO  MBIILICHUS
oOyyaromuxcs, (OPMHUPYIOTCS HAaBBIKU JEIYKTHBHBIX PACCYXJIEHHUH, pabOThl C CUMBOJIbHBIMU
(dopmam, MPEICTaBICHHS 3aKOHOMEPHOCTEH U 3aBUCHUMOCTEN B BUJE PABEHCTB U HEPABEHCTB.
AnreOpa npennaraet 3p(eKTUBHbIE HHCTPYMEHTHI AJIs1 PELICHUs IPAKTUYECKUX U €CTECTBEHHO-
Hay4HBIX 337124, HaIJIAJHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKU.

ConepxaTenbHO-MeToAUUeCKast JIMHUS «DYHKIUU U TpaQuKM» TECHO NEpeIuieTaeTcs ¢
IpYrUMH  JMHHUAMH  y4eOHOTO  Kypca, IIOCKOJIBKY B  KAaKOM-TO  CMBbICIIE  3aJaér
[IOCIEIOBATEIbHOCTh ~ M3y4eHHMs  MaTepuana. V3yueHue  CTENEHHOM, MOKa3aTesbHOM,
norapu(pMUUECKO U TPUTOHOMETPUUYECKUX (PYHKIMH, UX CBOMCTB M IpaMKOB, UCIOJIb30BAHNE
GyHKUMH U pellleHus 3a7ad U3 JIpYruxX Y4eOHBIX NpPEAMETOB M pPEaJbHOW JKU3HU TECHO
CBSI3aHO KAaK C MaTeMaTHYECKUM aHAJIM30M, TaK U C pElIeHUEM ypaBHEHMH M HepaBeHCTB. llpu
3TOM OO0JIbLIOE BHUMAaHUE yaensercs (OPMUPOBAHMIO YMEHHs BbIpaXarb (opMyslaMu
3aBHCUMOCTH MEXIY pa3IMYHbIMU BEIMYMHAMH, UCCIIEOBATh MOJy4YeHHbIE (DYHKIIHUU, CTPOUTH
ux rpaduku. Marepuan 3TOH cojepKaTelbHOM JIMHUM HAaLElIeH Ha pa3BUTHE YMEHUN U
HaBBIKOB, IO3BOJIAIOIIMX BBIPAXaTh 3aBHCUMOCTH MEX]y BEJIMUYMHAMH B pa3in4yHON (opme:
aHAJIMTUYECKOH, rpaduueckoil M cioBecHoM. Ero wusydyeHuwe crnocoOCTByeT pa3BUTHUIO
QITOPUTMUYECKOTO  MBIIUIEHHUs, CIIOCOOHOCTM K  O00OOLIEHHMIO M  KOHKpEeTH3alluu,
UCIOJIb30BAHUIO aHAJIOTHH.

CopnepxatenpHas auHus «Hauana maremaTHMuecKoro aHajan3a» MO3BOJISET CYLIECTBEHHO
paclIMpuTh KpYr Kak MaTeMaTHYeCKUX, TaK M NMPUKIATHBIX 3a/1a4, JOCTYIMHBIX 00y4arouumcs,
TaK KaK y HUX MOSIBJISETCS BO3MOXKHOCTb CTPOUTH IpaUKU CIOKHBIX (QYHKIMHA, ONPEeNsTh UX
HauOoJIbIINE U HAUMEHbBIINE 3HAUYEHUS, BBIYUCIATh IUIOMEAAN Guryp u o0ObEMBI Tel, HAXOAUTh
CKOPOCTM M YCKOpPEHHs mpoueccoB. JlaHHas cozaepKaTelbHas JIMHASA OTKPBIBAET HOBBIE
BO3MOXHOCTH IIOCTPOEHHS MAaTE€MaTH4YEeCKMX MOJENEH pEaNbHBIX CHUTyaluil, IO03BOJISET
HaxOJWTh HaWIydlllee pEIICHHE B MNPHUKIAJHBIX, B TOM 4YHUCIIE COLMAIbHO-IKOHOMHUYECKUX,
3ajayaXx. 3HAKOMCTBO C OCHOBAMH MAaT€MaTHYECKOTO aHallM3a CHOCOOCTBYET pa3BUTHUIO
abCcTpakTHOTO, (POPMAIBHO-IOTUYECKOTO M KPEaTUBHOIO MBIIIJICHUS, (OPMUPOBAHUIO YMEHUI
pacrio3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTHKH B HayKe, TEXHUKE U UcKyccTBe. OOyuaromuecs



Y3HAKOT O BBIAAIOIIUXCA PE3yJibTaTax, MOJTYUYCHHBIX B XOAC Pa3BUTHA MATCMATHKU KAaK HAYKHU, U
00 uX aBTOpax.

CogepxarenpHO-MeTOAMYECKass JHHUS «MHOXKECTBAa M JIOTHKAa» BKIIOYaeT B ceOs
OJICMCHTBI TCOPHU MHOXKCECTB U MaTeMaTHYECKOU JIOTUKH. TeOpeTI/IKO-MHO)KeCTBeHHBIe
MIPEJICTaBJICHHS] MTPOHU3BIBAIOT BECh KypC NIKOJLHOM MaTeMAaTHKH W TpeiarailoT Hauboliee
YHUBEpPCAJIbHBIA S3bIK, OOBEIUHSIONINI BCE pasesibl MaTeMaTHUKU U €€ NPUJIOKEHUM, OHHU
CBA3BIBAIOT PA3HBIC MATCMATUUCCKUEC NUCHUIIJIMHBI U UX IIPUJIOKCHHA B CAMHOC L CIIOC. HO3TOMy
BaXXHO JaThb BO3MOXKHOCTH 06yanOHIeMYCH IIOHUMATh TeOpeTI/IKO-MHO)KCCTBeHHblf/'I A3BIK
COBpeMeHHOﬁ MaTeMaTuK MW HMCHOJb30BATh €ro 4 BBIPAXKCHUA CBOUX MBICJIEH. I[pyrI/IM
Ba)XHBIM IPHU3HAKOM MATCMATHKU KaK HAYKH CJIICAYCT NPU3HATH CBOfICTBeHHYIO el CTPOroCThb
00OCHOBaHMH W  CJEJOBAHWE OIPEHCIEHHBIM MpPaBUJIAM IOCTPOCHUS  JOKa3aTEIIbCTB.
3HaKOMCTBO C DJIEMEHTAaMH MaTeMaTHYEeCKOH JIOTMKH CIIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO
MBIITJICHU S 06y11a}01111/1xcs[, MO3BOJIACT UM CTPOUTH CBOU PACCYKJACHUA Ha OCHOBC JIOTHUYCCKHX
npaBuil, GOPMUPYET HABBIKM KPUTUYECKOTO MBIILICHUS.

B yue6HOM Kypce «AnreOpa W Hadaja MaTEeMaTHYEeCKOTO aHAM3a» TPUCYTCTBYIOT
OCHOBBI MaTeMaTU4YCCKOI O MOACIINPOBAHUA, KOTOPEIC ITPU3BAHbI CII0COOCTBOBATH
(hOpMUPOBAHUIO HABBIKOB TOCTPOEHUS MOJENEH peajbHbIX CHUTyallud, HCCIEAOBAHUS OSTUX
MoOJIeNield C TIOMONIbIO ammapara aireOpbl ¥ MaTeMaTHYeCKOTO aHalii3a, HWHTepIpeTaIliy
IMOJIYYCHHBIX PE3YIbTATOB. Taxkue 3alaHus BIIJICTCHBI B Ka)K)II)II\/'I N3 pasaciioB MporpamMmel,
MTOCKOJIBKY BECh MaTepra y4eOHOTO Kypca IUPOKO HMCIIOJB3YETCs IS PEHICHUs] MPUKIIaIHBIX
3amad. [lpm pemieHMM pealbHBIX TPAKTHYECKUX 3amad  oOydJarolwecs pa3BHUBAOT
HaAOJIOIaTeNIFHOCTh, YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIIOIB30BATh
aHAJIOTHIO, 0000mAaTh W KOHKPETH3MpPOBATh MpodiiemMy. JlesTenbHOCTh M0 (OPMHPOBAHUIO
HABBIKOB PEIICHUS MPHUKIIAIHBIX 3a/1a4 OPraHU3yeTCs B MPOIIECCe U3YYCHHS BCEX TEM Y4eOHOTO
Kypca «AnreOpa 1 Hadara MaTeMaTHYECKOTO aHAIIN3a).

Ha m3ydenune ydeOHOTO Kypca «Anredpa 1 Hadaia MaTeMaTHIeCKOTO aHaJIn3a» OTBOIUTCS
272 4vaca: B 10 xmacce — 136 gacoB (4 ywaca B Henmenmio), B 11 kmacce — 136 gacoB (4 vaca B
HEJIEIIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC

Yucia ¥ BEIYMCTICHUS

Parmonanbubie uncina. OOBIKHOBEHHBIE W JIECSTUYHBIE JPOOHU, MPOIEHTHI, OECKOHEUHBIE
nepuoandeckue npodu. [lpumenenne qpoOeil U NPOIEHTOB TS PEHICHUS TPUKIIAIHBIX 33734 U3
pa3IMYHBIX OTPaCiEll 3HAHUW U PeajbHOU KU3HU.

JleiicTBuTenpHble uncaa. PanmoHanbHble M HMppalUoOHANbHBIE yucia. Apudmernyeckue
OIEpalMM C JECHCTBUTEIBHBIMU 4YHCIaMU. MOZIyib JIEHCTBUTEIBHOIO YHUCIAa U €ro CBOMCTBA.
[TpubnmkEHHbIE BBIYMCICHUS, TpPaBWJIA OKPYIJICHUS, TPUKUAKA M OICHKAa pe3yibTaTta
BBIYMCIICHU .

Crenens ¢ uensiM noxasareneMm. bunom Herotona. Mcnonb3oBanue noaxoasmei Gpopmbl
3aMMcy JeMCTBUTENbHBIX YNCEN JUIsl pElIeHNs MPAKTHUECKUX 3a1a4 U IPEICTaBICHUS TaHHBIX.

Apudmernueckuil KOpeHb HaATypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp ¢ palMOHAIBHBIM IOKa3aTeleM M €€ CBONCTBA, CTENEHb C JAEWCTBUTEIbHBIM
IIOKa3aTeseM.

Jlorapudwm uncna. CoiictBa norapudma. JleciTuaHbIe U HATypaTbHBIC JIOTApU(PMBI.

CuHYyC, KOCHHYC, TaHT€HC, KOTAaHI'€HC YHCJIOBOIO ApryMeHTa. APKCHHYC, apKKOCHUHYC H
ApPKTAaHI'€HC YHMCIIOBOTO apryMEHTA.

YpaBHeHUsI M HEPABEHCTBA

ToxnectBa M TOXJIECTBEHHbIE IMpeoOpa3oBaHUsA. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCWIIBHBIE ypaBHEHMS U ypaBHEHHUs-CIIEACTBUsL. HepaBeHCTBO, peleHne HepaBeHCTBA.

OcHOBHBIE METOIbl PEHICHUSI LENBIX U IPOOHO-pallMOHATbHBIX YPAaBHEHUN U HEPABEHCTB.
MHorouseHsl OT OJHOM IEpPeMEHHOH. JleleHrMe MHOrOYiIeHa Ha MHOTOYJIEH C OCTAaTKOM.
Teopema be3y. MHoroweHs! ¢ nensiMu kKodddunuentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BRIPAXKEHHH, COAEPKAIIUX CTENEHN U KOPHHU.

Hppaunonaneusle  ypaBHeHHs. (OCHOBHBIE METOABI  PEIICHHUS  HMPPALMOHAIBHBIX
YpaBHEHUU.

[TokazarenbHble ypaBHeHUsA. OCHOBHBIE METO/IbI PELICHUS [T0KA3aTEIbHBIX YPABHEHUM.

[IpeoOpa3oBanue BhIpaKEHUH, COIEPIKALIUX JTOTapru(DMBI.

Jlorapudmuueckue ypaBHeHHs. (OCHOBHbIE METOJBI PEIICHUS JIOrapupMUYECKUX
YpaBHEHUH.

OcHoBHble TpHUroHOMeTpHuueckue Qopmynsl. [IpeoOpa3oBaHne TPUTOHOMETPHUUECKHUX
BBIpKEHUI. PellleHre TpUroHoMeTpUYECKUX YpaBHEHUM.

Pemienne cucrem nMHEHHBIX ypaBHEHUM. MaTpuiia CUCTEMbl JMHEHHBIX YpaBHEHHH.
Onpenenurens MaTpulbl 2X2, €ro reOMETPUYECKUM CMBICI W CBOMCTBA, BBIYMCIICHHE €ro
3HAUYEHMs], IPUMEHEHUE ONPENCIIUTENS )i PEIICHUs CUCTEMbI JIMHEWHBIX ypaBHEeHM. Pelenue
MPUKIIAJHBIX 3a/1a4 C MIOMOILBI CUCTEMBI JIMHEMHBIX ypaBHEeHMI. VccienoBanue nocTpoeHHOU
MOJIEJH C MIOMOIIBIO MAaTPUIL U ONPEIACIIUTEIIEH.

[TocTpoenne mMareMaTHYECKUX MOJIENEH peabHON CUTyallud C MOMOUIbIO YPAaBHEHUH U
HepaBeHCTB. [IpuMmeHeHNe ypaBHEHUI M HEPABEHCTB K PEILICHUI0 MaTEMaTHMYECKHX 3a7ad U
3aJ]a4y U3 Pa3IMUHbIX 00JacTel HAyKH U peabHOM KU3HU.

DyHKUUM U TPaPUKU

OyHKIMA, crnocoObl 3aaaHus ¢QyHKUUM. B3aumuo oOpatHble (yHkiuu. Kommosuims
¢bynkuuit. I'paduk pyHkunu. SneMmeHTapHble peodpa3zoBaHus rpauKoB (GyHKIMHA.

OO6nactp onpeneneHuss 1 MHOXKecTBO 3HaueHUH ¢yHkuuu. Hymu gynkmuu. [Tpomexyrku
3HakonocTostHCcTBa. UETHble M Heu€éTHble QyHkuUH. [leprognueckue ¢yHkunu. ITpomexyTku
MOHOTOHHOCTH (D)yHKIHMH. MakcuMyMbl 1 MUHUMYMbI QyHKIMH. Hanbosnpiiee 1 HauMeHbIee
3Ha4YeHHUs1 (PYHKIIUN HAa IPOMEKYTKE.



JIvneiiHasi, KBaJpaTuyHas U JpoOHO-TMHEHHAs (YHKIMUU. DIeMEHTapHOE UCCIIE0BAaHNE U
MMOCTPOCHHUE UX TPAPHKOB.

Crenennas (QyHKIUS ¢ HATypaJdbHBIM W LENBIM IMOKa3zareneMm. EE cBoiicTBa u Tpaduk.
CBoiictBa U rpaduK KOpHSA N-Oi CTENEHH Kak (PYHKIHMHU OOpaTHOM CTENEHH C HATypaIbHBIM
IIOKa3aTeseM.

[NoxazaTtenpHast U norapupmMudeckas GyHKIHH, X CBOHCTBa U rpaduku. Mcnonp3oBanne
rpaduKoB QPYHKIHA VI peUIeHUs ypaBHEHUH.

Tpuronomerpudeckass OKpPYXHOCTb, OIpENEICHUE TPUTOHOMETPUUYECKHX  (DyHKImiA
YHUCJIOBOI'O ApryMEHTA.

@OyHKIMOHAIbHBIE 3aBUCMOCTH B pealIbHbIX Mpolieccax U sABJIEHUAX. ['paduku peanbHbIX
3aBUCHMOCTEH.

Hayana maTteMaTH4ecKoro aHajaim3a

IlocneqoBaTenbHOCTH, CIIOCOORI 3aJaHus TTOCIIEA0BATEILHOCTEH. MeTo ] MaTeMaTHYEeCKOM
UHAYKIUA. MOHOTOHHBIE M OTrpaHUWYEHHBbIE MOCIEA0BAaTeNbHOCTU. VcTopHs BO3HHMKHOBEHUS
MaTeMaTHYECKOro aHaIN3a KaK aHaJln3a 0ECKOHEUYHO MaJIbIX.

Apudmernueckas U reoMeTrpuueckas mporpeccud. beckoHeuHo  yObIBaromas
reoMerpuueckas nporpeccus. CyMMa OeCKOHEUHO YOBIBaroOIIed reOMeTpUUECKON MPOTrPECcCUU.
JIuHEeWHBI1 M SKCHOHEHUHAIbHBIM pocT. Yumcino e. Dopmyna CIOKHBIX MPOLIEHTOB.
Hcnonp30BaHue Mporpeccru JUisl pelIeHNs pealIbHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepriBHble (QyHKIMH M UX cBoWcTBAa. TouykM pa3pbiBa. ACHUMITOTH TpaduKOB
¢byukuuil. CBoiicTBa (QyHKIMII HENpephIBHBIX Ha OTpe3ke. MeToa MHTEpBaloOB JUIsl peLIeHHs
HepaBeHCTB. [I[puMeHeHne CBONCTB HEMPEPbIBHBIX (GYHKIMM ISl pEIICHUs 3a/1a4.

[TepBast u BTOpasi mponsBoauble QyHKIMH. OnpenerneHne, TeOMETPUIECKUN 1 (PU3HIECKII
CMBICJI IPOU3BOTHOM. YpaBHEHHE KacaTeIbHOU K TpaduKy (DyHKIIHH.

IIpousBosaHble neMeHTapHbIX QyHKIUH. [Ipon3BoaHas CyMMBbI, TPOU3BENECHUS, YACTHOTO
Y KOMITO3HITUHU () YHKITUH.

MHo:xkecTBa M JI0THKA

MHOK€eCTBO, OIepalry HaJl MHOKECTBaMU M UX cBoMcTBa. Jluarpammel Jiinepa—BenHa.
[IpuMeHEHNE TEOPETUKO-MHOKECTBEHHOIO ammapara Uil ONUCAaHUS PEabHBIX INPOLIECCOB U
SBJICHUH, IIPU PEIICHUH 3a]1a4 U3 APYruX y4eOHBIX PEIMETOB.

Omnpenenenue, TeopeMa, CBOWCTBO  MaTeMaTH4YeCKOro  OOBEKTa,  CIEICTBHE,
J0Ka3aTeJIbCTBO, PABHOCWIBHBIC YPABHEHUS.

11 KJIACC

Yuciaa v BbIYMCTIEHUS

Harypanbubie u menble yucna. [IpuMeHeHue MNPU3HAKOB MAEIMMOCTH LIETBIX YHCEl,
HanOobImuii oo aenutens (nanee — HOJl) m HaumensInee odmee kpatHoe (namee — HOK),
OCTaTKOB I10 MOAYIIO, anroputMa EBKinaa i1 penienus 3a/1a4 B IebIX YMCax.

KommuiekcHbie uymciia. AnreOpandeckas ¢ TPUTOHOMETpHUYECKass (OpMBI  3amucu
KOMIUIEKCHOTO 4Hcia. ApudmeTrndeckue ornepanyy ¢ KOMIUIGKCHBIMHU 4uciamu. M300pakeHue
KOMIIJIEKCHBIX YHCeNl Ha KOOpAuHaTHOU miockoctu. @opmyna Myaspa. KopHu n-oif crenenu u3
KOMITJIEKCHOTO 4yHcna. [IpumMeHeHHe KOMIUIEKCHBIX YHCEN IS pelieHds (U3UYECKUX U
reOMEeTPHUECKUX 3a/1a4.

YpaBHeHHUS] M HEPABEHCTBA

Cucrema U COBOKYITHOCTh YpaBHEHUH U HEPaBEHCTB. PaBHOCHIIbHBIE CHUCTEMBI U CUCTEMBbI -
ciencTBusi. PaBHOCUIIbHBIE HEPABEHCTBA.

OT160op KOpHEW TPUTOHOMETPUYECKUX YPABHEHHH C TMOMOIIBI0 TPUTOHOMETPHUYECKOU
OKPYKHOCTH. Pelienne TpuroHoMeTpuieckux HepaBeHCTB.

OcCHOBHBIE METOJIBI PEIICHUS TTOKA3aTeNbHBIX U JIOTapU(MUIECKIX HEPABEHCTB.

OCHOBHBIE METOIBI PEIICHUS HPPAIIOHATHHBIX HEPABEHCTB.



OcHOBHBIE ~ METOJBl  PELIEHUS CUCTEM U COBOKYNHOCTEH  palMOHAJIBbHBIX,
UppaIMOHAIBHBIX, TOKA3aTeIbHBIX U JIOTApU(IMUIECKUX YPAaBHEHUH.

YpaBHEHHUs1, HEPABEHCTBA U CUCTEMBI C ITapaMETPAMH.

[IpuMeHeHne ypaBHEHHH, CUCTEM M HEPABEHCTB K PELICHUIO MAaTEMaTUYECKUX 3a1ad U
3aad W3 PaA3IMYHBIX OOJAacTe HAyKHM M PEaNbHON >KW3HM, HHTEPIPETALHUs MOTYyYSHHBIX
pe3ynbTaToOB.

DyHKIUHN U rpaGUKU

I'padux xommoszurmu ¢yHkuii. ['eomerprueckue o0pa3sl ypaBHEHUH W HEpaBEHCTB Ha
KOOPJMHATHOM MJIOCKOCTH.

Tpuronomerpuieckue GyHKIIUHN, UX CBOMCTBA U TpadUKH.

I'paduueckue MeTonpl pemieHHs YpaBHEHHH M HepaBeHCTB. [ paduueckue MeETOIbI
peuieHus 3a1ad ¢ napaMeTpaMu.

Ucnonw3oBanne rpadukoB (GyHKIUN O HCCIETOBAHUS TPOILIECCOB M 3aBUCUMOCTEM,
KOTOpbI€ BOHUKAIOT NP PEUICHUH 3a/1a4 U3 IPYruX y4eOHbIX IPEIMETOB U pealbHON KU3HHU.

Hayana maTteMaTH4ecKoro aHajmsa

[IpumeHeHue Tpou3BOAHON K UCCIEAOBAHNIO (DYHKIIMI HAa MOHOTOHHOCTb U SKCTPEMYMBI.
Haxosxienre HanOoIbIIIero ¥ HAMMEHBIIIETO 3HAUYEHUN HETIPEPHIBHON (DYHKIIMU HA OTPE3KE.

[IpumeHeHre NPOU3BOAHON A HAXOXKACHUS HAMIYYIIETO pELIEHUS B IMPHUKIAJHBIX
3ajavyax, JJIs ONpENeNIeHUsT CKOPOCTH M YCKOpPEHHUs Ipolecca, 3aJaHHOro (GopMysiaol HiIu
rpaduKoM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO TEpBOOOpa3HbBIX. [lepBo0Opa3HBbIE 3IEeMEHTAPHBIX
¢byukuuii. [IpaBuna HaxoXkAeHUS TEPBOOOPA3HBIX.

Nuterpan. I'eomerpryecknii CMbICII HHTErpasia. BeraucieHue onpeaeséHHOro HHTerpaa
o ¢popmyne Herorona-Jleitoamua.

[IpuMeHeHne wuHTerpana Aas HAxXOXKAEHUS IUlomanedl IIOoCcKuX ¢uryp U 0o0bEMOB
T€OMETPUYECKUX TEIL.

[Tpumepsr pemennii quddepeHITHaATbHBIX YpaBHEHUNH. MaTemMaTiH4eckoe MOIeTUPOBaHUE
peabHBIX MIPOLIECCOB C MOMOIIBIO U] (epeHnanbHbIX YPABHEHUH.



INIAHUPYEMBIE PE3VJIBTATBEI OCBOEHHUA VYYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIA YPOBEHB) HA
YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa’aaHcKOro BOCIUTAHMS:

cOPMHUPOBAHHOCTh TPAKIAHCKON MMO3WUIMU  OOYYArOIIEerocsl Kak aKTHBHOTO U
OTBETCTBEHHOT'O 4JIE€HA POCCHUHCKOrO OOIIECTBa, MPEICTABICHUE O MAaTEMaTHYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHHUH, MPOIEAYyp TPaKIAHCKOTO OOIIecTBa
(BBIOOPHI, OMPOCHI W JPYroe), yMEHHWE B3aMMOJCHCTBOBATH C COLMAIBHBIMH HHCTUTYTAMHU B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAUCHHUEM;

2) NaTpMOTHYECKOT0 BOCIUTAHMS:

c(OpPMHUPOBAHHOCTh POCCUNMCKOM Tpa’kJaHCKOW MACHTUYHOCTH, YBRXKEHUS K IPOLUIOMY U
HACTOSIIEMY POCCHUICKOW MAaTEMaTHKH, [IEHHOCTHOE OTHOIIEHUE K JOCTHKEHHUSIM POCCHICKHX
MaTEMaTHUKOB M POCCHWCKOW MAaTeMaTUYECKOM IIKOJbI, UCMOJBb30BAHUE ITHUX JIOCTH)KEHUU B
JIPYrUX HayKax, TEXHOJOTHsIX, chepax SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHME JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOTO  Hapojaa, c(pOpPMHUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUS, ITHUYECKOTO MOBEACHUS, CBA3AHHOTO C MPAKTHUYECKUM TPUMEHEHUEM
JTOCTIDKCHHM HAyKH M JCSTEIBHOCThIO Y4E€HOTO, OCO3HAHWE JMYHOTO BKJIAJa B TOCTPOCHHUE
YCTOMYHMBOTO OYAYIIETO;

4) 3cTeTM4YeCKOro BOCIIUTAHMS:

JCTETUYECKOE  OTHOLIEHHE K  MHpPY, BKJIIOYas  OCTETUKY  MAaTeMaTH4YECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEIICHUH, PACCY)KJCHHH, BOCHPHHUMYHUBOCTh K
MaTeMaTHYE€CKUM acCIEeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA;

5) pusnveckoro BOCIMTAHUSA:

chOpMUPOBAHHOCTh YMEHUS IPUMEHITh MAaTEMAaTUYECKHE 3HAHUSI B HHTEPECAX 3J0POBOTO
n Oe3omacHoro oOpasa >KM3HH, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 37I0POBBIO (30pPOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHSITHIA U OTAbIXA, peryispHas (Gu3nueckas akTUBHOCTD),
(buznyecKoe COBEPIICHCTBOBAHHE MPU 3aHATUSIX CIOPTUBHO-03/10POBUTEIBHON J€ATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPYyZy, OCO3HAHUE IIECHHOCTH TPYJ0JIIO0US, HHTEPEC K Pa3IU4HbIM cdepam
podecCHOHANBHOMN NEeSTeNIbHOCTH, CBSI3aHHBIM C MAaTeMAaTUKOW M e€ MPHIOKEHUSIMH, YMEHUE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyaymield mnpodeccun W PeaTU30BBIBATH COOCTBEHHBIE
KU3HEHHBIC IUIaHbl, TOTOBHOCTb M CIIOCOOHOCTH K MaTeMaTH4eckoMy oOpa3oBaHUIO U
camMo00pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUH
MPAaKTUYECKUX 33]1a4 MaTEMaTUYECKOW HaIlPaBJIECHHOCTH;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh DKOJIOTUYECKOW KYJIbTYphl, TOHHUMaHHE BIUSHUS COIHAIBHO-
SKOHOMHUYECKHX IIPOLIECCOB HA COCTOSHHUE MPUPOJHOM M COLMAIBHOM Cpelbl, OCO3HAHUE
rI00ambHOTO  XapakTepa  OKOJIOTHMYECKUX  MpoOieM, OpUeHTalus Ha  [pPUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU U pelIeHus 3a1ad B 00JacTU OKpYXKAroIiel cpeipl, MIaHUPOBAaHUE
MOCTYIKOB U OLIEHKU WX BO3MOXKHBIX MOCIIEICTBUN JIJIsl OKPY>KarOUIEH Cpeibl;

8) neHHOCTH HAYYHOr0 NO3HAHUSA:

chOpPMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAYKd M OOIIECTBEHHOW MPaKTUKH, TOHUMaHUE MAaTeMaTHYeCKOW HayKd Kak cgepbl
YEJIOBEUECKOU AESITENIbHOCTH, TANOB €€ Pa3BUTHS U 3HAYMMOCTHU ISl Pa3BUTHS IIUBUIIU3ALINH,
OBJIQJICHUE SI3bIKOM MATEMAaTHKU U MaTEMaTHYE€CKOUN KyJIbTYpOi KaKk CpPECTBOM MO3HAHUS MUPA,
TOTOBHOCTb OCYIIECTBIISITh MPOEKTHYIO U MCCIIEIOBATEIbCKYIO AEATENbHOCTh UHIMBUAYAIBHO U

B IpyMIIE.



METAINIPEAMETHBIE PE3YJIbTATBI

Ilo3naBaTenbHBIC yHHBeEpPcadbHbIE YueOHbIE 1l CTBUSA

ba3oBrble 1ornyeckue 1eHcTBHUA:

BBISIBJISITh M XapaKTE€PU30BaTh CYLIECTBEHHbIE IMPU3HAKM MATEMaTHYECKUX OOBEKTOB,
MOHATUH, OTHOWICHUA MEXIy TMOHATHAMH, (QOPMYIUPOBATH ONPEACTCHUS IOHSATHM,
YCTAQHABJIMBATh CYIICCTBEHHBIH MpPH3HAK KIACCU(PUKAIMH, OCHOBAHHMA JUIS OOOOIICHHS W
CpPaBHEHMUSI, KpUTEPUU ITPOBOAMMOIO aHAIIN3A;

BOCIIPUHUMATh, (OpPMYIHpPOBaTh U IPeoOpa3OBbIBATh CYKICHHS: YTBEPIUTEIbHBIE U
OTpULATENIbHbIE, €JMHUYHBIE, YACTHbIE U OOLIUE, YCIOBHBIE;

BBISIBIISITh MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpEUMs B (hakrax,
JaHHBIX, HAONIOAEHUAX W  YTBEPXKICHMSX, TMpeajgaratb KpUTEpUH JJIs  BbBISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

JieNlaTh BBIBOJBI C HCIOJIB30BAaHHWEM 3aKOHOB JIOTMKH, IEIYKTHUBHBIX W HHIYKTHBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSITENIHO J1I0Ka3aTebCTBA MAaTEMaTUUECKUX YTBEP)KAECHUHN (IpsiMble U
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAlUI0, IMPUBOJAUTH TpPUMEPbl U KOHTPIPUMEPSI,
000CHOBBIBAaTh COOCTBEHHBIE CYX/IEHUS U BBIBOJIBI;

BBIOMpaATh cnocob pemieHus yuyeOHOM 3amgaun (CpaBHMBAThb HECKOJBKO BapHUaHTOB
pelieHus, BbIOMpaTh HauOosiee MOAXOMANIMM € Y4ETOM CaMOCTOSITENIBHO BBIJIEIEHHBIX
KpUTEPUEB).

Ba3oBble ucciieoBare/ibCKue 1eHCTBUSA:

HCIOJIb30BaTh BOIPOCH! KaK UCCIIEI0BATEIbCKUI MHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BONPOCHI, (PUKCHpYIOIME NPOTHBOpEUYHE, NPOOIEMY, YCTAaHaBIMBATH HCKOMOE M JAHHOE,
(bopMupoOBaTh TMIOTE3Y, APT'YMEHTHPOBATh CBOIO MO3UIUI0, MHEHHE;

IIPOBOJUTH  CAMOCTOSITEJIBHO — CIUIAHWUPOBAHHBIA  DKCIIEPUMEHT, HUCCIEIOBAHHUE  II0
YCTQHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOro OOBEKTa, SIBJIEHHUS, IPOLECCa, BBISBICHUIO
3aBHCUMOCTEH MeX 1y 00BbEKTaMH, SBICHUSIMH, IPOLIECCAMU;

CaMOCTOATENIbHO (popMyMpoBaTh 000OLIEHNS M BBIBOJIBI 10 pe3ysbTaTaM MPOBEAEHHOTO
HaOJI0/IeHNs, UCCIIEI0BAHMS, OLIEHUBATh JOCTOBEPHOCTh IOJIy4YEHHBIX PE3yJIbTaTOB, BHIBOJIOB U
000011IeHMI;

IIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLIECCA, a TAKKE BBIIBUIATH IIPEIIIOJIOKEHUS O
€ro Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undopmanmeii:

BBISBJIAT J1eUIMUTH HHPOPMALIMH, JAHHBIX, HEOOXOIUMBIX JJIs1 OTBETAa Ha BONPOC U AT
pelLlIeHus 3a/1a4H;

BbIOUMpaTh MHGOpPMAIMIO M3 HMCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJIM3UPOBATh,
CHCTEMaTU3UpOBaTb M MHTEPIPETUPOBaTh HMH(MOPMALMIO pPA3JIUYHBIX BUIOB U  (opMm
IIPE/ICTaBIICHMS;

CTPYKTYpUpOBaTh  HH(pOpMalMIO, MPEJICTaBIATh €€ B  pas3auuHbIX  (opmax,
WTIOCTPUPOBATh I'paUuecKy;

OLICHUBATh HAJAEKHOCTh MH(OpPMAIUMM 1O CaMOCTOSTEIBHO CHOPMYIUPOBAHHBIM
KPUTEPHUSM.

KoMMmyHukaTuBHbIE YHUBEpPcaIbHbIE yueOHbIe el cTBUS

Oo0menne:

BOCIIPUHUMATh U (DOPMYIUPOBATh CYXKJICHHUS B COOTBETCTBHM C YCIOBHUSMHU W IIENSAMU
oOmIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHS] B YCTHBIX M MUCHBMEHHBIX
TEeKCTax, JaBaTh TOSCHEHUS IO XOAY peUIeHHus] 3aJayd, KOMMEHTHUPOBATh TOJTYYCHHBIN
pe3ynbTarT;



B X0Jie OOCYXJICHHUS 3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYKIAeMOW TeMBI, MPOOIEMBI,
pemaeMoi/’I 3aa4u, BBICKA3bIBATh HWJACH, HALICJICHHBIC Ha IMOUCK PCIICHHA, COIOCTABJIATH CBOU
CYXJIEHHsI C CYXJCHHUSIMH APYrHMX YYACTHMKOB JUAJIOTa, OOHAPYKUBATh PA3IU4UE U CXOJCTBO
MO3HILUH, B KOPPEKTHOH (popMe POPMYIHPOBATH Pa3HOTIIACHS, CBOU BO3PAKCHUS;

NpCACTAaBIATL PE3YJIbTaThl PCHICHUA 3aJadd, SKCIICPUMCHTA, HCCICAOBAHUA, ITPOCKTA,
CaMOCTOSITEJIbBHO  BbIOMpaTh (GopmaT BBICTYIUIEHHS C Y4€TOM 3aJady [pPE3CHTAlUuu U
0COOEHHOCTEH ayJUTOPHH.

PeryisiTuBHbIE YHHBepPCAJIbHbIE YUeOHbIE AeiicTBUSI

Camoopranu3anus:

COCTAaBJIATH IUIaH, aJTOPUTM pEIICHHs 3a/aud, BBIOMpATh CIOCOO pEmeHHs ¢ Y4ETOM
UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh W KOPPEKTHPOBATH
BAapUaHTHI peLIEHUH ¢ y4ETOM HOBOM MH(pOpMaLIHH.

CaMOKOHTPOJI1b, SMOLMOHAIbHbII HHTE/JIEKT:

BJIQJIETh HABBIKAMH TI03HABATEIILHON pe(IEeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI
U MBICIHTENBHBIX MPOIECCOB, WX pE3yAbTaTOB, BJIAJETh CIIOCOOAMU CaMOIIPOBEPKH,
CaMOKOHTPOJIS TIPOLIECCa U pe3yabTaTa PElICHUs MaTeMaTHUECKOH 3a1auu;

MPEBHUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh INPH PEHICHUM 3aJa4d, BHOCHTH
KOPPEKTHBHI B JIESITEITHHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAHIEHHBIX OMIMOOK,
BBISIBJICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBHE pE3yJlbTaTa MEIH ¢ YCIOBHSIM, OOBSICHITH TNPHYMHBI
TOCTIDKEHUSI WM HEIAOCTIDKEHHSI PE3YyNbTaTOB JESITEIbHOCTH, HAXOJWUTh OMIMOKY, /JaBaTh
OIICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHasi 1eATEJIbLHOCTD:

MMOHUMATh U UCIOJIb30BaTh NMPEUMYIIECTBA KOMAHAHON W MHIUBUAYAIbHOW pabOThl IpU
pelieHnd y4eOHBIX 3a/Jay, MPUHUMATh IeJlb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATH
OpraHU3aIMI0 COBMECTHOW pabOThI, paclpenessiTh BUABI padoOT, JTOroBapHBaThCS, 00CYXKIATh
MIPOIIECC B pe3ybTaT pabOThI, 0000IIaTh MHEHHUS HECKOJIBKHX JTFOCH;

y4acTBOBaTh B TPYMIOBBIX (hopMax paboThl (0OCYXICHUS, OOMEH MHEHHH, «MO3TOBbIE
HITYPMb» U HHBIE), BBIIOJHATH CBOI 4YacTh pabOThl U KOOPAMHUPOBATH CBOM JACUCTBUS C
JIPYTMMH 4YI€HaMH KOMaHbl, OLIEHWBAaTh KayecTBO CBOEro BKJaJa B OOIIMNA MPOIYKT IO
KpUTEpUsM, chopMyIHpPOBAaHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

INPEIMETHBIE PE3YJIBTATbBI

K konmy oOyuenuss B 10 kjacce oOydaromuiics MOJIYYHUT CIEIYIOIIME MpeIMETHbIC
pe3ynbTaThl O OTICIBHBIM TeMaM pabodeil mporpaMmbl yueOHOro Kypca «Ajiredpa v Havamna
MaTeMaTUYECKOTI0 aHaIU3ay:

Yucaa v BbIYMCTIEHUS:

CBOOOJIHO ONEpPUPOBATh MOHITHAMU: PAIIMOHAILHOE YHCIIO, OSCKOHEUHAs MePUOINYECKAs
IpoOb, MPOIEHTHI, UPPALMOHAIBHOE YHCIIO, MHOXECTBA PAlMOHAJILHBIX W JIEHCTBUTEIIBHBIX
YHUCeN, MOYJb AEMCTBUTEIBLHOTO YUCIA;

MPUMEHSTH IPOOU U MPOIEHTHI I PEIICHUs MPUKIAIHBIX 33724 U3 PAa3IMYHBIX OTpacien
3HAHUH U PEAIbHON JKU3HU;

MPUMEHATh TPHUONIKEHHBIE BBIUUCICHUS, MPABUIA OKPYIJCHHS, MPUKHUAKY U OIIEHKY
pe3ynbTaTa BEIYMCIICHUI;

CBOOOJHO ONEPUPOBATH TMOHSATHUEM: CTEMEeHb C IIENIbIM TOKa3aTelieM, HCIOJb30BaTh
MOAXOANIYI0 (OPMY 3alUCH JEHCTBUTENBHBIX YHMCEN JUISl PEIICHHs] MPAKTHYEeCKUX 3a7ad |
MPEACTABICHUS JAHHBIX;

CBOOOHO OTEpUPOBAThH MOHATHEM: apUPMETUUECKUI KOPEHb HATYpalbHOU CTENEHHU;

CBOOOJHO OTIEpUPOBATH MOHATHEM: CTETICHD C PAIIMOHATBHBIM TOKa3aTeleM;



cBOOOJTHO OMEpPUPOBATH MOHATUSAMHU: Jorapu(M dYHCHA, JECATUYHbIE W HATypalbHbIC
norapumbl;

cBOOOJTHO OTEpPHPOBATh MOHATUSIMH: CHHYC, KOCHHYC, TaHI'€HC, KOTAHI'C€HC YHCIJIOBOTO
apryMeHTa;

OTIEPHPOBATH MOHATHIMHU: APKCUHYC, apKKOCHHYC M apKTAHI'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHUSs] U HEPABEHCTBA:

cBOOOJTHO ~ OMEpUpoOBaTh  TOHSATHSAMH:  TOXIECTBO, ypPaBHEHHE,  HEPaBEHCTBO,
PaBHOCHIIBHBIE YPaBHEHUS M YPaBHEHHS-CIIC/ICTBHSI, PABHOCHIIbHBIC HEPABCHCTBA;

MPUMEHATh Pa3IMYHBIE METOJBI PEIICHHs PAIMOHAIBHBIX W JAPOOHO-PAMOHATBHBIX
YpaBHEHHIA, IPUMEHITH METO HHTEPBAJIOB JIIsl PEIICHHSI HEPABEHCTB;

cBOOOJTHO ONEPUPOBATh MOHATHAMH: MHOTOYICH OT OJHOW IEePEeMEHHOW, MHOTOWIEH C
HENBIMA  KOO(QQHUIIMEHTaMH, KOPHH MHOTOYICHA, TPUMEHSTh JeJICHHEe MHOTOWIeHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u Teopemy Buera ans penienus 3a1ad;

CBOOOJTHO ~OTIEpUPOBATh TMOHATHAMHU: CHUCTEMa JIMHEHHBIX YpaBHEHHH, MaTpHIa,
OTIPENIENIUTENb MATPHUIBI 2 X 2 W €ro TeOMETPHUYECKHH CMBICI, WCIIOJIb30BaTh CBOWCTBA
ompenenuTens 2 X 2 i BBIYMCICHUS €r0 3HAUYCHHS, IPUMEHSTh OINPENEIUTENN IS PeHIeHHUs
CHCTEMBI JIMHEWHBIX YpaBHEHH, MOJEIMPOBATh peajbHbIE CHTYallMHd C IOMOMIBIO CHCTEMBI
JTMHEWHBIX YpaBHEHHWH, WCCIIEIOBaTh IIOCTPOCHHBIE MOJEIM C IOMOINBIO MAaTpUIl W
OTIpe/ieNuTeNeH, HHTEPIPETUPOBATH MOTYICHHBIH PE3yIbTaT;

HCII0JIb30BaTh CBOMCTBA JIEUCTBUIN C KOPHSAMU JJIsl MpeoOpa30BaHuUs BhIPAXKEHUI;

BEITIOJTHATh ~ NPEOOpPA30BaHUsI  UYUCIIOBBIX  BBIPAKEHHH, COJEP)KAIIUX CTEMEHH C
parnroHaTFHBIM TIOKA3aTeeM;

HCIIOJIb30BaTh  CBOMCTBAa JorapuMoB JUisi  IpeoOpa3oBaHusl  JIOTapU(PMUUECKUX
BBIPAKECHUI;

CBOOOJHO  ONEpUPOBaTh  MOHATUSIMHU:  HMppAlMOHANbHBIEC,  TOKa3aTelbHblE U
Jorapu(MUUEcKue ypaBHEHMsI, HAXOJUTh UX PELICHHS C MOMOIIbI0 PAaBHOCHIBHBIX MEPEX0I0B
WJIM OCYIIECTBIISAS MPOBEPKY KOPHEH;

MPUMEHSITh  OCHOBHBIE  TPUTOHOMETpUYECKHEe  (QOpMynbl Ui  IpeoOpazoBaHUs
TPUTOHOMETPUYECKUX BBIPAKEHHUIA;

CBOOOJHO OINEpUPOBATH TMOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, IPUMEHSTH
Heo0xotuMble (POPMYIIBI IJ1s1 pELICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPAaBHEHUN;

MOJENTUPOBATh pEAIbHbIE CHUTYallMM Ha s3bIKe anreOpbl, COCTABIATH BBIPAKECHUS,
ypaBHEHHUS, HEPaBEHCTBA II0 YCIOBUIO 3a/layM, WCCIENOBaTh IOCTPOCHHBIE MOJETU C
MCII0JIb30BAHMEM ammapara ajareOphl.

DOYyHKUUM U TPaPUKH:

CBOOOJHO OMEPUPOBATH MOHATUSAMHU: (DYHKIHS, CHOCOObI 3alaHusi (DYHKIUH, B3aMMHO
oOpatHble (QYHKUWH, KOMMO3WLUS (YHKIHH, rpaduk (QYHKIUH, BBIIOJHATH 3JIEMEHTApHBIC
npeoOpa3oBaHusi rpaQuKOB QPYHKIUH;

CBOOOZHO ONEpPUPOBATh MOHATHSAMHU: O0JACTh OINpEAeiCHHs] M MHOXECTBO 3HAYECHUU
GbyHKIMY, HYTU QYHKIUU, TPOMEKYTKH 3HAKOMIOCTOSHCTBA,;

CBOOOJHO OMEpPUPOBATh MOHATUSAMU: YETHBIE U HEYETHbIE (DYHKIMHU, MEPUOJAUYECKUE
GYHKIMH, TPOMEXKYTKM MOHOTOHHOCTH (DYHKIIMH, MaKCUMyMbl W MHHUMYMBI (YHKIIUH,
HauOoJIbllIee U HauMEHblIee 3HaYeHne QYHKIUU Ha IPOMEKYTKE;

CBOOOJIHO OINEpPUPOBATH MOHATHSMU: CTENEHHas (YHKUUS C HATypaJbHBIM M LEJIbIM
nokaszaTeneM, rpaduk cTeneHHON (YHKUMHU C HATypalbHBIM U LEJBIM IOKa3zaTesieM, rpaduk
KOPHS N-0i CTeneHu Kak GyHKIMH 0OpaTHOM CTENEHU C HaTypaJbHBbIM MOKA3aTeIeM;

OTIEpUPOBATh TMOHATUSIMH: JIMHEHHAas, KBaJpaTU4Has U JIpOOHO-TMHEHHas QYHKINHU,
BBITOJIHATE 3JIEMEHTAPHOE UCCIIEI0BAHUE U TIOCTPOCHUE UX IPa(pUKOB;

cBOOOJIHO ONEpPHPOBATh MOHATHAMM: MOKa3zaTelbHas M Jorapupmuyeckas QYHKIUH, UX
CBOICTBA M rpauKu, UCIIOIB30BATh UX T'papUKH Ul PELICHUs ypaBHEHUM;



cBOOOJTHO OMEPUPOBATh MOHSATHAMU: TPUTOHOMETPHUUYECKAsT OKPYXHOCTB, OIpEeIICHUE
TPUTOHOMETPUYECKHUX (PYHKIMI YUCTIOBOTO apryMEHTa;

UCIOJB30BaTh Ipaduku (QYHKIMHA A7 UCCIEAOBAaHHUS NPOLIECCOB M 3aBUCHUMOCTEH MpH
pelIeHNH 3aad U3 APYruX y4eOHBIX NMPEAMETOB M peallbHOW JKM3HM, BBIpAXKaTh (OpMyliaMu
3aBUCHUMOCTHU MEX]ly BEJIMUYNHAMU;

Havyana maTeMaTH4eCKOro aHaJmu3a:

cBOOOJTHO OIEpPHPOBATH MOHATHAMHU: apuPMeTHdYecKas M TeOMETpUYecKas Mporpeccus,
OeckoHeuHO yOBIBaIOIIasi TEOMETPHUYECKAs MPOTPECCHs, TMHEHHBINA U YKCIIOHEHIIUAIBHBIA POCT,
(bopmyIa CI0KHBIX IPOIIEHTOB, UMETh MPECTABICHNE O KOHCTAHTE;

HCI0JIb30BATh IIPOIPECCUH /ISl PELIEHMSI pealIbHBIX 3ajau IPUKIIAJHOTO XapaKTepa;

cBOOOJTHO  OMEpUpOBaTH MOHATHUSAMH:  TIOCIEAOBATENIHOCTh, CHOCOOBI  3a/JaHUS
MIOCJIEIOBATEIbHOCTENH, MOHOTOHHBIE U OTPaHUUYEHHBIE MTOCIIE0BATEIbHOCTH, TIOHUMATh OCHOBBI
3apO’KJICHUS MaTEMAaTUYECKOTO aHaIn3a Kak aHanu3a OECKOHEYHO MaJIbIX;

CBOOOJHO ONEpPUPOBATH MOHATHSIMM: HENpPEPbIBHbIE (PYHKIMHU, TOUKU pa3pbiBa rpaduxa
(YHKIMY, aCUMIITOTHI rpaduka QyHKIHY;

CBOOOJHO ONEpUPOBATH MOHATHEM: (YHKIUS, HENpephlBHas Ha OTpE3Ke, MPUMEHSTh
CBOICTBA HETIPEPHIBHBIX (PYHKIINN [yl pelIeHUs 3a/a4;

CBOOOJHO ONEpUpOBaTh MOHATUSAMU: TIepBasi U BTOpas MPOU3BOJHbIE (DYHKIUH,
KacaTesnbHas K rpaduky QpyHKUINU;

BBIYMCIATh MNPOU3BOJHBIE CYMMBI, IPOU3BEAEHUS, YAaCTHOTO M KOMIIO3MIIMHM JIBYX
(GyHKIMI, 3HaTh IPOU3BOIHBIE 3JIEMEHTAPHBIX (PYHKIINIA;

WCI0JIb30BATh T€OMETPUUYECKUN U PU3NYECKUI CMBICI MPOU3BOIHOM JUIsl pellIeHUs 3aau.

MHoKecTBa M JIOTHKA:

CBOOOHO OTEpUPOBATH MOHATHUAMU: MHOXKECTBO, OTIEpAllUU HaJl MHOKECTBAMU;

HCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN anmapar JUlsl ONMCAHUS PEATbHBIX MPOLECCOB
U SIBJICHUM, IPY PEIICHUH 3a]a4 U3 JPYTUX Y4eOHbIX TPEIMETOB;

CBOOOJHO OMEpPUpPOBATh MOHATUSIMU: OIpeAeTICHUEe, Teopema, ypaBHEHHE-CIIEACTBHE,
CBOMCTBO MAaTeMaTH4YeCKOro OObBEKTa, JI0Ka3aTelbCTBO, PABHOCHIIBHBIE YypaBHEHHS U
HEpaBEHCTBA.

K xonmy oOywenms B 11 Kjacce oOy4aromuics IMOMYYUT CICIYIOIIUE MPEIMETHBIS
pe3yNbTaThl O OTICIBHBIM TeMaM pabodeil mporpamMmbl yueOHOTo Kypca «AnreOpa M Havaa
MaTEMaTHYECKOT0 aHAJIU3a»:

Yucsia 1 BBIYUCICHUS:

CBOOOJHO OIEpPUPOBATh MOHATUSMHU: HATypalbHOE M 1EJ0€ YHCIO, MHOXECTBa
HaTypaJbHBIX U LEJIBIX YUCEJI, UCIOJb30BaTh MPU3HAKU AeauMocTH nensix yncen, HOJ[ u HOK
HaTypaJbHbIX YUCEN IJIs PEIICHUS 3a]1a4, IPUMEHATh alroput™ EBknnaa;

CBOOOJHO OIMEPHPOBATh MOHATHEM OCTATKa MO MOJYIIO, 3alIUChIBATh HATypalbHbIE YHCIIa
B Pa3JIMYHBIX MO3ULIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJHO ONEPUPOBATh MOHATHUSAMU: KOMIUIEKCHOE YHCIO U MHOXKECTBO KOMILJIEKCHBIX
qycell, MPEJICTaBIATh KOMIUIEKCHBIE YHCIIa B aNreOpanyeckoil U TPUrOHOMETpHUUECKoil dopme,
BBITIOJIHATH apu(PMEeTHYECKUE ONIepalii ¢ HUMHU U U300paxaTh Ha KOOPIUHATHOMN MIIOCKOCTH.

YpaBHeHUS M HEPABEHCTBA:

CcBOOOJTHO ~ OMEpUpOBaTh  MOHATUAMHU:  HMppalMOHAlbHbIE,  IOKa3aTelbHblE U
norapu(pMUUECKUe HEPABEHCTBA, HAXOAUTh MX PEIICHUs C MOMOIIBIO PABHOCUIIBHBIX IEPEXO0I0B;

OCYIIECTBIISATH OTOOP KOPHEH NMpH pelIeHnH TPUTOHOMETPHUUECKOTO YPaBHEHUS;

CBOOOJIHO OMNEpUPOBAaTh MOHATUEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, HPHUMEHSAThH
He00X0AuMble (POPMYIIBI [T PELICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKHX HEPABEHCTB;

cBOOOJIHO OINEPUPOBATH MOHATUSMHU: CUCTEMA U COBOKYITHOCTh YPAaBHEHHI U HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMBI M CUCTEMBI-CIIEICTBUS, HAXOAUTh PEIIEHHs] CHCTEMBI M COBOKYITHOCTEN
paIMOHATbHBIX, HWPPAIMOHATBHBIX, TIOKA3aTENbHBIX W JIOTapU(PMUUYECKUX ypaBHEHUH U
HEPABEHCTB;



pemaTh paluoOHANbHBIC, HWpPpalMOHAJIbHBIC, IIOKa3aTeNbHbIE, JOrapupMuyeckue u
TPUTOHOMETPUUECKNE YPAaBHEHUS U HEPABEHCTBA, COJEpKAINE MOLYJIU U TapaMeTphbl;

MPUMEHSATH TpaprUecKrue METOAbI ISl PELICHHs YpaBHEHUH 1 HEPAaBEHCTB, a TAaKXKe 3a/1a4
C mapaMeTpaMy;

MOJICIUPOBATh pPEAIbHbIE CUTYallMM Ha S3bIKE aireOpbl, COCTABJIATH BBIPAKCHUS,
YpaBHEHHUS, HEPABEHCTBA M HMX CUCTEMBbl IO YCJIOBHIO 3aJaud, MCCIEN0BaTh IOCTPOEHHbBIE
MOJIEJIU C UCIIOJIb30BAHMEM almapara ainreOpbl, UHTEPIPETUPOBATH ITOTYUYEHHBIN pe3ysbTaT.

DyHKIUHN U TPaQUKH:

CTPOUTH TpapUKH KOMMIOZULIUHN (PYHKIHIA C TOMOIIBIO 3JIEMEHTAPHOTO HCCICIOBAHUS U
CBOMCTB KOMITO3UIIMH JBYX (DYHKIIHIA,

CTpOUTh TEOMETpHUYecKHe oOpa3bl ypaBHEHUH U HEPABEHCTB Ha KOOPAMHATHOMN
IJIOCKOCTH;

CBOOOHO ONEpUPOBATh NOHATUAMU: T'paUKU TPUTOHOMETPUUECKUX (PYHKIINMT;

MPUMEHATh PYHKIUHU I MOJAETUPOBAHUS U UCCIIEIOBAHUS PEaTbHBIX IPOLIECCOB.

Hayana maTteMaTH4ecKoro aHajmsa:

HCIOJIb30BAaTh TMPOM3BOJHYIO U1 HCClIeAOBaHMS (YHKIMM HAa MOHOTOHHOCTh U
AKCTPEMYMBI;

HaXOJUTh HAUOOJIbIIIEe U HaUMEHbIlIee 3HaYeHUS PYHKIIUU HEMPEPHIBHON Ha OTPE3KE;

WCI0JIb30BaTh MPOU3BOAHYIO JUIsl HAXOXKJICHHS HAWIYYLIEro pelleHHs] B MPUKIAIHBIX, B
TOM YHCJIE COLUATbHO-IKOHOMUYECKHUX, 3aJadax, JJs ONpeAeNieHUs CKOPOCTH M YCKOpPEHUs
mporecca, 3a1aHHOT0 GOopMYJIOi UK rpaduKoM;

CBOOOJHO OTIEpUPOBATH MOHATHAMU: IIEpBOOOpa3Has, onpeAeaEHHbIA HHTErpal, HAX0IUTh
MepBoOOpa3HbIe 3JIEMEHTApHbIX (YHKIHMI M BBIYUCIATH HHTErpan mno Qopmyrne HproToHa-
JlelOnua;

HaXOJUTh IJIOUIA/IU TUIOCKUX (GUTyp U 00BEMBI TEN € IOMOIIBIO MHTErpaa;

UMETh IPEICTaBICHUE O MATEMAaTHYECKOM MOJCIMPOBAHMM HA IIPUMEPE COCTABIICHUS
muddepeHInanTbHBIX YpaBHEHUH;

pelaTh NpUKIaJHbIe 3a/laui, B TOM YUCIE COLHAIbHO-IKOHOMHUYECKOTO M (PU3UYECKOTO
Xapakrepa, CpeICTBAMHA MaTeMaTHYECKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
n/n NPorpamMmbl Bcero Komrpoapueie | lpakrireckue o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypebi
MHOK€ECTBO AENCTBUTEIBHBIX YHACEIL.
1 MHorounensl. PanmoHanbHble YpaBHEHHS U 24 1
HepaBeHcTBa. CHCTEMBI IMHEHMHBIX
YpaBHEHUU
) Oynkunu u rpadpuku. CreneHHas GyHKIUS C 12 1
1[eJIbIM TTOKa3aTeseM
3 Apudmernueckuil KOpeHb N-0i CTENEHMU. 15 1
HppanmoHanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 1
YpaBHEHUS
5 Jlorapudmudeckas GyHKITHS. 13 1
JlorapudmMudeckne ypaBHSHHsI
6 TpuroHomeTpuuecKre BbIpaXKEHU U 2 1
ypaBHEHUS
7 [TocnenoBaTebHOCTH U IPOTPECCUU 10 1
8 HenpepsiBabie pynkmumm. [IponsBoaHas 20 1
9 [ToBTOpenue, 06061IeHNE, CCTEMaTH3aUs 5 )
3HaAHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KJIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n NPorpamMmbl Bcero Kontpoabusre | Ipakruteckue o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypesI
1 I/ICCJ'IGIL'OBaHEIC (GYHKITUH € TTOMOTIIBIO 2 1
MIPOU3BOTHOM
2 [TepBooOpa3zHast 1 UHTETpa 12 1
3 I'paduku TPUrOHOMETPUUECKUX PYHKIIUM. 14 1
TpuronomeTpuieckre HEPaBEeHCTBA
4 HppanmonanbHbple, TOKa3aTeIbHBIE U 24 1
sorapuMuvecKue HepaBeHCTBA
5 KowmmnekcHeie yncna 10 1
6 HarypanbHble 1 1ienbie yncina 10 1
CucreMbl paliOHaIbHBIX, UPPALUOHAIBHBIX
7 MOKa3aTeIbHBIX U JOTapU(PMUUECKUX 12 1
ypaBHEHUI
8 3amauu ¢ mapameTpamu 16 1
9 HOBTOPGHHC, 0000111eHNEe, CHCTEMAaTU3AINS 16 )
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

DJIeKTPOHHbIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

MHO3K€eCTBO, Onepaluy HaJl MHOKECTBAMH U
UX CBOMCTBA

Juarpammel Ditiepa-Benna

[IpuMeHeHne TEOPETUKO-MHOKECTBEHHOTO
anmapara Jiisl peleHus 3a1a4

Parmmmonansusie ynciaa. OOBIKHOBEHHBIE U
JECTUYHBIC IPOOU, TTPOIICHTHI, OECKOHEYHBIC
MIEPUOANIECKUE APOOH

Pammmonansubie ynciaa. OOBIKHOBEHHBIE U
JECTUYHBIC IPOOU, TIPOIICHTHI, OECKOHEYHBIC
MIePUOANIECKUE APOOH

[Ipumenenue npoOeii U MPOLIEHTOB IS
pelieHus MPUKIAIHBIX 3a71a4

[Ipumenenue npoOeii ¥ POLIEHTOB IS
pelieHus MPUKIAIHBIX 3a71a4

HeicTBuTenpHble yncia. PanponaabHbie U
HppAMOHAJILHBIE YHCIIA

Apudmernueckue onepaiuu c
JEUCTBUTENbHBIMH YUCIAMU

10

Monynb AeCTBUTEIBHOTO YHCIIA U €r0
CBOICTBA

11

[TpubnmkEHHBIE BEIYUCIICHUS, TIPABUIIA
OKpYTJICHHUS, IPUKUKA U OLIEHKA Pe3yJIbTaTa
BBIUMCIIEHUN

12

OcHoBHBIC MCTOAbI PCHICHUS TCJIBbIX U




JIPOOHO-PANMOHAIBHBIX YPAaBHEHUH U
HEPABEHCTB

13

OCHOBHEBIE MCTOABI PCIICHUSA LCJIbIX U
JPOOHO-PANMOHAIBHBIX YPaBHEHUH U
HEPABEHCTB

14

OCHOBHBIE MCTOABI PCIICHUSA LCIIbIX U
JTpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPaBEHCTB

15

MHOro4eHsl OT OAHON NEPEMEHHOM.
Jlenenue MHOTO4JIeHa HA MHOTOYJIEH C
ocratkom. Teopema be3sy.

16

MHoTOoUJIEHBI ¢ TETBIMHA KOYPPUITISHTAMH.
Teopema Buera

17

Pemrenne cucrem TMHENHBIX YpaBHEHUN

18

Pemrenne cucrem TMHENWHBIX YpaBHEHUN

19

Marpuiia cucTeMbl JIMHEWUHBIX YPABHECHHIA.
Onpenenurens MaTpUIBI 2X2, €ro
F€OMETPUUYECKUI CMBICIT U CBOMCTBA;
BBIYKCIICHUE €r0 3HAUCHUS

20

Onpenenurenb MaTpULBI 2X2, €ro
FeOMETPUUYECKUN CMBICIT U CBOMCTBA;
BBEIYHMCIIEHHE €I0 3HAYECHUS

21

[IpuMeHeHne onpeaenTuTeNs I perieHus
CUCTEMBI JINHEUHBIX YPABHEHUI

22

Pemenne npukiaaHbIX 3a/1a4 ¢ TOMOIIBIO
CUCTEMBI JIMHEUHBIX YPABHEHUN

23

Pemenue npuknanHbIxX 3aa4 ¢ IOMOLIBIO
CUCTEMBI JIMHEHHBIX YPABHEHUN

24

KonTtponeHas padoTa: "PannonanbHble
ypaBHEHUs U HepaBeHCTBA. CrucTeMsl
JIMHENHBIX YpaBHEHUN'" .

25

DyHKIMS, CITOCOOBI 3aJaHus (PYHKIIUU.




B3aumuo o6parnbie pynkuun. Kommosumus
GyHKIUH.

I'padux GyHKIMN. DIEMEHTapHbIE

26 .
npeoOpa3oBaHus TpapuKOB (HYHKIUH.
OO6nactb onpeesieHusi © MHOYKECTBO

27 3HadeHuil GpyHkun. Hymu GyHKImm.
[IpomMeXyTKM 3HAaK MOCTOSHCTBA.
UETtHbie 1 HEUETHBIC (PYHKIIHH.

28 [lepuoanueckue pynkuuu. [Tpomexyrku
MOHOTOHHOCTH (PYHKIIUH.
MakcuMyMbl U MUHUMYMBI (DYHKIIHH.

29 Haubonpiiee n HaumeHblllee 3HaYCHHUE
(GYHKIMY HAa TPOMEKYTKE

30 JluneiiHasi, KBajpaTUyHas U IpoOHO-
JTUHeHas GYHKIUU

31 DIEMEHTApHOE UCCIIEN0BAHUE U TIOCTPOCHUE
rpaduKOB ATUX PYHKITHI

32 DIEMEHTApHOE UCCIIEN0BAHUE U TIOCTPOCHUE
rpaduKOB STUX QYHKITHI

33 Crenensb C 1esbIM NIOKa3areneM. buaom
HeroTona

34 Crenensb C 1es1bIM NIOKa3areneM. buaom
HeroTona

35 CreneHHast GyHKLUS C HATYpPaJIbHBIM U
1esbIM nokaszareneM. E€ cBoiicTBa u rpaduk

36 Kountponsnas pabora: "Crenennas GpyHKiusi.
Eé cBoiicTBa 1 rpadux"”

37 ApupmeTrueckuii KOpeHb HaTypalbHON
CTEIEHU U €T0 CBOMCTBA

38 ApupmeTruecknii KOpeHb HaTypalbHOMN
CTEIIEHH U €r0 CBOMCTBA

39 [Ipeobpa3oBaHus YUCIOBBIX BHIPAKCHHI,




COZACPpKAIIUX CTCIICHU U KOPHU

40

[IpeoOpa3oBaHms YUCIOBBIX BBIPAKCHHIH,
COAEpKAIIUX CTENIEHU U KOPHU

41

[IpeoOpa3oBaHws YUCIOBBIX BEIPAKEHUH,
COAEpKAIIUX CTENIEHH U KOPHU

42

Wppanmonanshble ypaBHeHNUs. OCHOBHbBIE
MCTOJbI PCIICHHUA UPPALMOHATIbHBIX
YpaBHEHUI

43

Wppatmonansuble ypaBHeHNs. OCHOBHbBIE
MCTOJbI PCIICHHUA UPPALMOHATIbHBIX
ypaBHEHUU

44

Hppanmnonansusie ypaBHeHUs. OCHOBHBIE
METO/Ibl PEUIEHUS UPPALUOHATBHBIX
ypaBHEHUU

45

PaBHOCHIIBHBIE ITEPEXO/IBI B PENIEHUN
UPPAaLMOHAJIBHBIX YPABHECHUN

46

PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
UppalMOHAILHBIX YPaBHEHHM

47

PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
HppalMOHAIILHBIX YPaBHEHHI

48

PaBHOCHIIbHBIE TIEPEXO/Ibl B PELICHUU
UppallMOHAJILHBIX YPaBHEHHI

49

CaoiicTBa u rpadUK KOPHS N-0¥ CTEIICHU KaK
(GyHKIMHM 00paTHO CTENEeHHU C HaTypallbHbIM
MoKasarejaemM

50

CpoiicTBa u rpaduK KOpHS N-Oi CTETIEHU KaK
GyHKIMH 00paTHO CTENEeHU C HATypaIbHBIM
MOKa3aTeleM

51

KonTtponsHas padota: "CBoiicTBa u rpaguk
KOpH# n-oi crenenu. MppannonaibHele
ypaBHeHus"

52

Crernens ¢ pallOHAJIbHBIM IOKA3aTCJICM U ee




CBOICTBa

CreneHsp ¢ pallMOHAIBLHBIM [I0KA3aTENEM U €€

53 . 1
CBOICTBa

54 CreneHsp ¢ pallMOHAIBLHBIM [TOKA3aTENEeM U €€ 1
CBOMCTBA

55 [Toxa3zatenpHast pyHKIMA, €€ CBOIICTBA U 1
rpaduk

56 Wcnonb3oBanue rpaduka QyHKIUN A5 1
penieHust ypaBHEHUN

57 Wcnonb3oBanue rpaduka QyHKIUN A5 1
peuieHust ypaBHEHHI

58 [lokazarenbHbie ypaBHEeHUSI. OCHOBHbIE 1
METO/Ibl pelIeHHsI T0KA3aTeIbHbIX YPaBHEHUN

59 [TokazarenbHble ypaBHEeHUSI. OCHOBHBIE 1
METO/Ibl pelIeHHsI T0OKa3aTeIbHbIX YPaBHEHUN

60 [ToxazarenbHbie ypaBHEHUSI. OCHOBHbBIE 1
METO/Ibl pelIeHHsI T0Ka3aTeIbHbIX YPaBHEHUN

61 KontponbHas padota: "[lokazarensHas 1
¢dbynakuus. [TokazarensHbie ypaBHEHUS"

62 Jlorapudwm uncna. CoiicTBa Jorapupma 1

63 Jlorapudwm uncna. CoiicTBa Jorapupma 1

64 Jlorapudwm uncna. CoiicTBa Jorapupma 1

65 JlecsiTuuHbIe U HATYpaJIbHBIEC JTOTAPU(PMBI 1

66 JlecsiTuuHbIe U HATYpaJIbHBIEC JTOTAPU(PMBI 1

67 [IpeoOpa3oBanue BEIpaKEHUH, COAEPIKAIIUX 1
JorapuQmbl

63 IIpeoOpa3oBaHue BBIpaKEHUA, COAECPIKALINX 1
norapuQmsl

69 IIpeoOpazoBaHue BhIpaKEHU, COAECPIKAIINX 1
sorapumsl

70 Jlorapudmuueckasi QyHKIHs, €€ CBOWCTBA U 1




rpadux

Jlorapudmuueckast QyHKIHs, €€ CBOWCTBA U

7 rpadux

79 Hcnonws3oBanue rpa?HKa GyHKIHAH TSI
pelieHus ypaBHEeHU I

73 Hcnonws3oBanue rpa?HKa GyHKIAH TSI
pelieHus ypaBHECHU I
Jlorapudmuueckue ypaBHeHus. OCHOBHBIE

74 METO/1bI peIIeHUs] JJorapu(PMUUECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE

75 METO/IbI pelIeHHs] JorapuPpMUIecKux
YpaBHEHUU
Jlorapudmuuaeckue ypaBHeHus. OCHOBHBIE

76 METO/IbI pelIeHHs] JorapuPMUIecKux
YpaBHEHUU

77 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
Jorapu(pMUUECKUX ypaBHEHHM

73 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
Jorapu(pMUUECKUX ypaBHEHHIM

79 Kontponbnas padota: "Jlorapudmudeckas
¢dbynaknus. Jlorapudpmudeckue ypaBHenus"

20 CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

31 CuHyc, KOCHHYC, TAHT€HC U KOTAHTE€HC
YHCIIOBOTO apryMeHTa

22 ApKCUHYC, apKKOCHHYC M apKTaHT'€HC
YHUCJIOBOTO apryMEeHTa

33 ApKCHHYC, apKKOCUHYC U apKTaHT'€HC
YHUCJIOBOTO apryMEHTa

34 Tpuronomerpuueckas OKpy>KHOCTb,

ONpCACIICHUEC TPUTOHOMCTPHUICCKUX




(GYHKIMH YUCIOBOTO apryMeHTa

Tpuronomerpuueckas OKpyKHOCTb,

85 OTpe/ieTICHUE TPUTOHOMETPUUECKHIX 1
(GYHKIMH 9UCIOBOTO apryMeHTa

86 OCHOBHBIE€ TPUTOHOMETPUYECKUE (POPMYIIbI 1

87 OCHOBHBIE€ TPUTOHOMETPUYECKUE POPMYIIbI 1

88 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

90 Hpeo6pa3033aHHe TPUTOHOMETPUYECKHUX 1
BBIPOKEHUI

91 Hpeo6pa3033aHHe TPUTOHOMETPHUYECKHUX 1
BBIPOKEHUI

90 Hpeo6pa3033aHHe TPUTOHOMETPHUYECKHUX 1
BBIPOKEHUI

93 Hp606p330333HI/Ie TPUTOHOMETPHUYECKHUX 1
BBIPAKEHUI

94 PenreHne TpUroHOMETPUYECKUX YPABHEHUI 1

95 PenreHne TpUroHOMETPUYECKUX YPABHEHUI 1

96 PenreHne TpUroHOMETPUYECKUX YPABHEHUI 1

97 PenreHne TpUroHOMETPUYECKUX YPABHEHUI 1

98 PenieHne TpUroHOMETpUYECKUX YpaBHEHUN 1

99 PenieHne TpUroHOMETpUYECKUX YpaBHEHUN 1

100 PenieHne TpuroHoMeTpUYECKUX YpaBHEHUN 1
KonTponsHas pabora:

101 "TpuroHoMeTpruyeCcKue BbIPAKEHUS U 1
TPUTOHOMETPHUUYECKUE ypaBHEHUS"
[TocnenoBaTenbHOCTH, CIIOCOOBI 331aHUS

102 MocJIeI0BaTeIbHOCTEN. MeTon 1
MaTeMaTH4eCKON MHAYKIIUU

103 MOHOTOHHBIE U OTpaHUYECHHbIE 1

IIOCJIICA0OBATCIIBHOCTH. I/ICTOpI/Iﬂ aHaJin3a




OECKOHEUYHO MAJIbIX

104 ApudmeTrrueckas mporpeccust

105 ['eomeTrpuueckas nmporpeccust

106 BeckoneuHo yObIBaromasi reoMeTpudecKast
nporpeccust

107 Cymma 6GCKOH€jIHO yOBIBAIOMICH
r€OMETPUYECKON IPOTPECCUU

108 JIMHENHBIN ¥ SKCIOHEHIMATIBHBIA POCT.
Hucno e. @opmyrna CI0KHBIX POLIEHTOB

109 JIMHEHBIN ¥ SKCIOHEHIMATIBHBIA POCT.
Yucno e. Dopmyrna CIOKHBIX MPOLIEHTOB

110 Hcnonb3oBaHue mporpeccuu Ajsi penieHus
peaJIbHBIX 3aJ1a4 MPUKJIAJHOTO XapaKTepa

111 KonTposbHas Pa60Ta: "ITocnenoBaTeILHOCTH
U [IPOTPECCUU

112 HenpepriBHBIC PYHKIIMHM U UX CBOWCTBA

113 Touka pa3ppiBa. ACHMITOTHI TpadUKOB
byHKINNA

114 CaoiicTBa (h)yHKIIMH HENIPEPHIBHBIX Ha
OTpE3Ke

115 CaoiicTBa (h)yHKIIMH HENIPEPHIBHBIX Ha
OTpE3Ke

116 Meto1 UHTEPBAJIOB JUIs PEIICHUS HEPABEHCTB

117 Metoa MHTEpBaJIOB ISl pELICHUS] HEPABEHCTB

118 Meto1 UHTEPBAJIOB JUIs PEIICHUS HEPABEHCTB

119 [IpuMeHeHne CBOMCTB HEMPEPHIBHBIX
GyHKIMI 115 pereHus 3a1a4

120 [IpuMeHeHne CBOWCTB HEMPEPHIBHBIX
GyHKIM 1715 pereHus 3a1a4

121 [lepBas u BTOpas Mpon3BOAHbIE HYHKLIUU

122 Onpenenenne, TeOMETPUYECKUN CMBICI




MPOU3BOJHOM
123 OnpeneﬂeHHUe, (bU3HYECKUI CMBICT |
MIPOU3BOTHOM
104 VYpaBHeHHE KacaTelbHON K rpaduKy 1
GbyHKITII
125 VYpaBHeHHE KacaTelbHON K rpaduKy 1
byHKIIUN
126 [Ipou3BoiHbIE 37IEMEHTAPHBIX PYHKLIUN 1
127 [Ipou3BoiHbIE 37IEMEHTAPHBIX PYHKLIUN 1
128 [TponsBoHAs CYMMBI, IIPOU3BEICHHS, 1
YaCTHOTO U KOMIIO3HUIIHH (DYHKITUH
129 [TponsBoHAs CYyMMBI, IIPOU3BEICHHS, |
JaCTHOTO U KOMIIO3HUIIHH (DYHKITUH
130 [TponsBogHAs CYMMBI, TIPOU3BEICHIS, |
YaCTHOTO U KOMMO3UIMH DYHKIIUI
131 Kontponbras padota: "[IponsBognas” 1 1
132 [ToBTOpEeHME, 0000MIIEHNE, CUCTEMATH3AIIHS 1
3HaHuil: "YpaBHeHus"
133 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 1
3HaHuil: "OyHkimun"
134 Hroropas koHTpoJIbHAS paboTa 1 1
135 Hrtorosas koHTpoJIbHAS paboTa 1 1
136 HOBTOPSHI/I@, o0o011eHue, cucremMaTu3anus 1
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

DJIeKTPOHHbIE
nugposbie
o0pa3oBaTtejibHbIE

pecypchbl

[IpuMeHeHne npon3BOIHOM K NCCIEA0BAHUIO
(yHKIMI HA MOHOTOHHOCTB M 3KCTPEMYMBI

[IpuMeHeHne npon3BOIHOM K NCCIEA0BAHUIO
(YHKIMI HA MOHOTOHHOCTB M 3KCTPEMYMBbI

[IpuMeHeHne npon3BOIHOM K UCCIEA0BAHUIO
(GyHKIMI HA MOHOTOHHOCTB M 3KCTPEMYMBbI

[IpuMeHeHre npon3BOIHOM K NCCIEA0BAHUIO
(GyHKIMI HA MOHOTOHHOCTB M 3KCTPEMYMBbI

[IpuMeHenne mpou3BOIHOM K MCCIEAOBAHUIO
(GYHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBbI

[IpumeneHne Tporu3BOIHOM K UCCIIEA0BAHUIO
(hyHKIIMI HA MOHOTOHHOCTD U 9KCTPEMYMBI

Haxoxaenne HaubobIIero 1 HANMEHBILIETO
3HAYEHUS HEMPEPbIBHON PYHKUINU Ha
OTpe3Ke

Haxoxaenne HaubobIIero 1 HANMEHBILIETO
3HAYEHUS HEMPEPHIBHON (QYHKIIMU Ha
OTpe3Ke

Haxoxaenne HaubobIIero 1 HANMEHBILIETO
3HAYEHUS HEMPEPHIBHON (PYHKIMU Ha
OTpe3Ke

10

Haxosxnenne HanOoJIbIIero ¥ HAMMEHBIIETO
3HAa4YeHHUsl HEMPEPhIBHON (PYHKIMH Ha
OTpE3Ke

11

Haxosxaenne HanOoJIbIIEero ¥ HAMMEHBIIETO
3HAa4YeHHUsl HeMpPEephIBHON (QYHKIMM Ha




OTpE3Ke

Haxonc;[eHHe HarOOJIBIIEr0 ¥ HAUMEHBIIIETO

12 3HAUEHUS HENPEPbIBHON (PYHKLIUU Ha
OTpE3Ke
[IpumeHeHre npou3BOIHOM JUIsl HAXO0XKICHUS

13 HAWIY4YILIEro peleHus B IPUKIAIHbIX
3a/1auax
[IpumeHeHre npou3BOTHOM SISl HAXOXKICHUS

14 HaWJTY4IIero perieHus: B MPUKIaIHBIX
3a/1auax
[Ipumenenrie mpou3BOIHOM IS

15 OTIpeNIeTICHUSI CKOPOCTH U YCKOPECHHUS
nporiecca, 3aJaHHOTO (GOPMYIION UITH
rpagukoM
[Ipumenenrie mpou3BOIHOM IS

16 OTIpeJIeNIEeHUs] CKOPOCTH U YCKOPEHHUS
nporecca, 3a1aHHOT0 GOopMYIIOi UITN
rpagukoM

17 Kommnozumus hyHkimii

18 Komnosunus hyHkimii

19 Komnosunus hyHkimii

20 FCOMeTpI/I‘IeCIfI/Ie 00pa3bl ypaBHCHHH Ha
KOOPJIMHATHOU TJIOCKOCTH

71 FCOMeTpI/I‘IeCIfI/Ie o0Opa3bl ypaBHEHUH Ha
KOOPJIMHATHOU TJIOCKOCTH

2 KontponbHas padota: "MccnenoBanue
(GYHKIHI ¢ TOMOIIBIO TPOU3BOTHOM"

73 [TepBooOpa3Hasi, OCHOBHOE CBOWMCTBO
11epBOOOPa3HBIX

o4 [TepBooOpa3HbIe dNIeMEHTAPHBIX (YHKITHIA.
[TpaBuia Hax0XKACHUSI TEPBOOOPA3HBIX

25 IlepBooOpa3HbIe 21eMEHTapHBIX (PYHKIIHA.




[IpaBuiia Hax0XAEHUsI IEPBOOOPA3HBIX

Nurerpai. I eoMeTpuyeckuii CMbICI

26
WHTETpaja

7 Brrancienue onpeenéHHOT0 HHTETpaia 1o
dbopmyne Hetorona-JleliOamIa

)3 Brrancenue onpeenéHHOT0 HHTETpaia 1o
dhopmyne Herotona-JleliOnura

9 [TpumeHeHne HHTErpaNa I HAXOXKACHUS
TJI0IA IeH TIOCKUX (PUryp

30 [TpumeHeHne HHTErpaNa I HAXOXKACHUS
00BEMOB reOMETPHUECKHX Tell

31 [Ipumeps! pemennii AU pepeHnanbHbIX
YpaBHEHUU

32 [Ipumeps! pemennii quddepeHnnanbHbIX
YpaBHEHUU
MatemaTtuueckoe MOJICIUPOBaHUE PEabHbIX

33 MIPOIIECCOB C MOMOIIBIO T HepeHITnaTbLHBIX
ypaBHEHUU

34 Kontponbras padota: "[lepsoobpaznas u
uHTerpan”

35 Tpuronomerpuyeckue GyHKIUU, UX
CBOMCTBa U rpaduku

36 Tpuronomerpuyeckue GyHKIUU, UX
CBOICTBa U rpaduku

37 Tpuronomerpuyeckue GyHKIUU, UX
CBOJCTBa U rpaduku

33 Tpuronomerpuyeckue GyHKIUU, UX
CBOMCTBa U rpaduku

39 Tpuronomerpuyeckue GyHKIUU, UX
CBOMCTBa U rpaduku

40 OT100p KOpHEH TPUTOHOMETPUUYECKUX

YPaBHEHUH C IOMOIIBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

OT60p KOpHEH TPUTOHOMETPUIECCKHIX

41 YPaBHEHUH C IOMOIIBIO 1
TPUTOHOMETPUUECKON OKPYKHOCTH
OTb60p KOpHEH TPUTOHOMETPUICCKHIX

42 YPaBHEHUH C IOMOIIBIO 1
TPUTOHOMETPUYECKON OKPYKHOCTHU
OT60p KOpHEH TPUTOHOMETPUUECKHUX

43 YpaBHEHUH C TOMOIIBIO 1
TPUTOHOMETPUUECKON OKPYKHOCTHU

44 Penrenne TpuroHOMETpUYECKNX HEPABEHCTB 1

45 Penrenne TpuroHOMETpUYECKNX HEPABEHCTB 1

46 Penrenne TpuroHOMETpUYECKNX HEPABEHCTB 1

47 Penrenne TpUroHOMETpUYECKNX HEPABEHCTB 1
KonTtponbras padota: "['paduku

48 TPUTOHOMETPUIECKUX (PYHKITUH. 1
TpuroHomerpuyeckre HepaBeHCTBA"

49 OcHOBHBIE METOBI PEILIECHUS 1
II0Ka3aTeJIbHBIX HEPABEHCTB

50 OcHOBHBIE METOBI PELLICHUS 1
II0Ka3aTeJIbHbIX HEPABEHCTB

51 OcHOBHBIE METOBI PELLICHUS 1
II0Ka3aTeJIbHbIX HEPABEHCTB

52 OcHOBHBIE METOBI PELLIEHUS 1
II0Ka3aTeIbHbIX HEPABEHCTB

53 OcHOBHBIE METOBI PELLIEHUS 1
sorapu(pMUUECKUX HEPABEHCTB

54 OcHOBHBIE METO/BI PELLIEHUS 1
Jorapu(pMUUECKUX HEPAaBEHCTB

55 OcHOBHBIE METO/IBI PELLIEHUS 1

J'IOl"apI/I(pMI/ILIeCKI/IX HCPaBCHCTB




OcHoBHEIC MCTOAbI PCIICHUS

56 norapu(MUUECKUX HEPABEHCTB
57 OCHOBHBIEC METO/IbI PEIICHHSI
MppalMOHALHBIX HEPABEHCTB
53 OCHOBHBIEC METO/IbI PEIICHHSI
WppaMOHAIFHBIX HEPABEHCTB
59 OCHOBHBIE METOIbI PEIICHUS
MppaIMOHALHBIX HEPABEHCTB
60 OCHOBHBIE METOIbI PEIICHUS
WppaMOHATLHBIX HEPABEHCTB
61 I'padrueckre MeTOIbI peruieHns
WppaIMOHAIBEHBIX YPaBHEHHN
62 I'padrueckre METOIBI peleHHS
WppaIMOHAILHBIX YPaBHEHHN
63 I'papuueckue MeTo b1 pemieHus
MI0Ka3aTeJbHbIX YPaBHEHUH
64 I'paprueckue MeTOIbl peLIeHUs
[I0Ka3aTeJIbHbIX HEPABEHCTB
65 I'paprueckue MeTOIbl peLIeHUs
jorapu(pMUUECKUX YPaBHEHUH
66 I'padrueckue MeTobl peleHus
Jorapu(pMUUECKUX HEPABEHCTB
67 I'padrueckue MeTobl peleHus
sorapu(pMUUECKUX HEPABEHCTB
I'padrueckue MeTo bl peLieHUs
68 MOKa3aTeNbHbIX U JIOrapu(PMUIECKUX
ypaBHEHUH
I'paduueckue MeTOIbl pelieHns
69 MOKa3aTeNbHBIX U JIOTapU(PMUIECKUX
yYpaBHEHUH
70 I'padrueckue MeTo bl pelieHNs

ITOKa3aTCJIIbHBIX 1 JIOFapI/I(I)MI/I‘-ICCKI/IX




HEPABEHCTB

I'padmyeckue MeTobI pemeHus

71 [I0Ka3aTeIbHbIX U JOrapu(pMUUECKuX
HEPABEHCTB
KonTtponeHas padoTa: "MppanuonanbHeie,

72 [I0Ka3aTeJbHbIE U JIOTapu(pMUUECKUE
HepaBeHCTBA"
KommnnekcHeie uncna. Anrebpanueckas u

73 TPUTOHOMETpHUEcKas (popMbl 3arucu
KOMIIJIEKCHOTO YHUCJIa
KowmmnekcHeie uncna. Anrebpanueckas u

74 TpUTrOHOMETpHUecKas (HOPMBI 3aIUCU
KOMIIJIEKCHOTO YHCIIa

75 Apudmernueckue onepanuu ¢
KOMIIJIEKCHBIMU YHCIIaMU

76 ApubmMeTrnueckne orneparuu ¢
KOMIUIEKCHBIMU YHCJIaMU

77 I/I306pa)KGHI/IevKOMHJ'IeKCHI>IX yuces Ha
KOOPAMHATHOM IJIOCKOCTH

73 I/I306pa)I(GHI/ICUKOMHJ'IeKCHI>IX yuces Ha
KOOPAMHATHOM IJIOCKOCTH

79 ®opmyna Myaspa. KopHu n-oii cTenenu u3
KOMIUIEKCHOTO YHcia

20 ®opmyna Myaspa. Kopau n-oii crenenu u3
KOMILIEKCHOTO YHcia
[IpuMeHeHre KOMIIEKCHBIX YHCEeN JUIs

81 pereHust GU3MUECKUX U FEOMETPUUYECKUX
3a/1a4

32 KOHT]?‘OJ'ILHaS[ pabota: "KoMmmuiekcHble
qucia

83 HarypanbHble U 11e1bIe Ynciia

84 HarypanpHble U 1enbie yncia




HpI/IMCHeHI/Ie MMPU3HAKOB ACIIMMOCTHU LCIIbIX

85
yucel

36 [IpuMeHenne npru3HAKOB JEIUMOCTH LIEITBIX
quCe

37 [IpuMeHenne npru3HAKOB JEIUMOCTH LIEITBIX
gucen: HOJl m HOK

23 [IpuMeHeHne MprU3HAKOB JEIUMOCTH LEITBIX
gucen: HOJl u HOK

29 [IpuMeHeHne npru3HAKOB JEIUMOCTH LIEITBIX
YUCEJ: OCTATKHU 110 MOIYITIO

90 [IpuMeHenne mpru3HAKOB JACITUMOCTH EITBIX
YUCEJ: OCTATKH TI0 MOIYITIO
[IpuMeHenne mpru3HAKOB JACITUMOCTH EITBIX

91 YHUCeN: aAropuT™ EBKNIMAA U1 peleHus
3a/1a4 B LEJBIX YUCIIaxX

9 KonTtponbHas padoTa: "Teopus membx
yucen"
CucreMa 1 COBOKYITHOCTb YpaBHEHUH.

93 PaBHOCHIIBHBIE CHCTEMBI M CUCTEMBI-
CJIeJICTBHS
CucreMa 1 COBOKYITHOCTb YPaBHEHUH.

94 PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEJICTBHS

95 OCHOBHBIE METO/IbI PELIECHUS CUCTEM U
COBOKYIIHOCTEH palluOHAJIbHBIX YpaBHEHUI
OCHOBHBIE METO/IbI PELIEHUS CUCTEM U

96 COBOKYITHOCTEH MppalMOHAIbHBIX
yYpaBHEHUH

97 OcHOBHbIE METOJIbl PELICHHS CUCTEM H
COBOKYIHOCTEM MOKa3aTeIbHbIX YPABHEHUI

08 OCHOBHBIE METO/IbI PEIICHUS CUCTEM U

COBOKyrIHOCTCfI IIOKa3aTCJIbHbIX ypaBHCHI/Iﬁ




99

OCHOBHBIE MCTOABI PCIICHUA CUCTCM U
COBOKYITHOCTEH JIorapu(hMUIECKUX
YpaBHEHUU

100

OcHOBHBIE MCTOABI PCIICHUA CUCTEM U
COBOKYITHOCTEH JIorapu(pMUUECKux
YpaBHEHUU

101

[IpuMeHeHne CUCTEM K PELICHHIO
MaTeMaTHYECKUX 3a/1a4 U 33]1a4 U3
pa3IMYHbIX 00JaCTe HAYKU U peaslbHON
YKU3HHU, HHTEPIIpETALUs TOJTY4CHHBIX
pE3yJIbTaTOB

102

[IpuMeHeHne cucTeM K PEeLICHUTO
MaTeMaTHYECKHUX 3a/1a4 U 33]1a4 U3
Pa3IMYHbIX 00J1aCTe HAYKU U pealbHOMN
YKU3HHU, HHTEPIIPETALUs TOJTYy4EHHBIX
pe3yJIbTaTOB

103

[IpumeHeHre HEpaBEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3a7a4 ¥ 3a7a4 U3
pa3IUYHBIX 00JIACTEeH HAYKH U PEaTbHOU
KU3HU, HHTEPIPETALUS TOTyICHHBIX
pe3yNIbTaTOB

104

Kontponbhas padota: "Cuctemsr
palOHaIbHBIX, UPPALUOHAIBHBIX
MOKa3aTeJIbHbIX U JIOrapu(PMHUUECKUX
ypaBHeHUI"

105

PamuonansHaeie YpaBHCHUS C IIapaMCTpaMU

106

Pannonansaeie HCPABCHCTBA C IIapaMCTpaMu

107

PanmonansHbBIE CUCTEMBI C mapamMeTpamMunu

108

WppannoHansHble ypaBHEHUs, HEPABEHCTBA
C MmapaMeTpaMu

109

I/IppaLII/IOHaJ'ILHHC CHUCTCMEI C ITapaMCTpaMn

110

IlokazatenbHbIC YpPaBHCHUS, HCPABCHCTBA C




napaMeTpamu

111

[Toka3zarenpHble CUCTEMBI C TApaMETPaMU

112

Jlorapudmuueckie ypaBHEHHsI, HEPaBEHCTBA
C ImapaMeTpaMHu

113

Jlorapugmuueckie CUCTEMBI ¢ TapaMeTpaMH

114

TpuroHomeTpuuecKre ypaBHEHUs €
rapameTpamu

115

TpuroHomeTpuuecKre HEPABEHCTBA C
rapamerpamu

116

TpuUroHomMeTpUIECKNE CUCTEMBI C
rapamMeTpamu

117

[TocTpoenune u ucciaegoBaHue
MAaTeMaTHYEeCKUX MOJIEIEeH peaTbHbIX
CUTYalllil C TOMOIIIBIO YPaBHEHUH C
rmapaMeTpamMu

118

[TocTpoenune u ucciaegoBaHue
MaTeMaTHYEeCKUX MOJIEICH peaTbHbIX
CUTYallUil C TOMOIIBIO CUCTEM YPAaBHEHUM C
rapamMeTpamu

119

[TocTpoenue u uccnenoBaHue
MaTeMaTHYeCKHUX MOJIENIel peabHbIX
CUTYaIUi C MOMOIIBIO CUCTEM ypaBHEHHI C
napaMmeTpamu

120

KouTtponsHas pabora: "3amgauu c
napameTrpamu"
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[ToBTOpenue, 06061IeHNE, cCCTEeMaTH3alUs
3HaHuM: "YpaBHeHUs"
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[ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs
3HaHui: "YpaBHeHus"

123

[ToBTOpenue, 060061IeHNE, CCTeMaTH3aIUs
3HaHui: "YpaBHenus. Cucremsl ypaBHeHU"

124

[ToBTOpenue, 06001IeHNE, CHCTeMaTH3aIlUs




3HaHuii: "HepaBencrtna"
125 [ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3aIUS 1
3HaHuii: "HepaBencrtna"
126 [ToBTOpenue, 06001ICHNE, CHCTEMATH3AIIHS |
3HaHuii: "HepaBencrtna"
127 [ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3AIUS |
3Hanuii: "l[IpousBoaHas u e€ npuMeHeHue"
128 [ToBTOpenue, 0600IIeHNE, CUCTEMATU3ALIHS 1
3HaHuii: "[IpousBoaHas u e€ npuMeHeHue"
129 [ToBTOpeHue, 0600IIeHNE, CUCTEMAaTH3AITUS 1
3HaHui: "[Ipon3BoiHas u €€ npumeHeHue"
130 [ToBTOpEeHME, 0600IIEHNE, CUCTEMATH3AIIHS 1
3HaHuM: "MHTErpan u ero npuMeHeHue"
131 [ToBTOpEeHME, 0000IIIEHNE, CUCTEMATH3AIIHS 1
3HaHuil: "OyHKIMNK"
132 [ToBTOpEHME, 0000IIEHNE, CUCTEMATHU3AIIHS 1
3HaHuii: "OyHKimun"
133 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATHU3AIIHS 1
3HaHuil: "OyHKIMK"
134 Hroropas koHTpoOJIbHAS paboTa 1 1
135 Hrtoropas koHTpoJIbHAS paboTa 1 1
136 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 1
3HAHUM
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 136 10







IPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOM
OBPA3OBATEJIbHOM ITPOTPAMMBI

10 KJIACC
Kon .
T DR IIpoBepsiemble Npe/IMeTHbIE Pe3y.IbTATEI 0CBOEHHS OCHOBHOI
e 0o0pa3oBaTe/IbHOI MPOrpaMMBbl CpeIHEro 0o1ero 0opa3oBaHus
1 Yucna v BIYKCICHUS
11 OnepupoBaTh TOHATHUSMH: pPAalMOHATBHOE W JEHCTBUTENBHOE YHCIIO,
) OOBIKHOBEHHAsI M JIECSITUYHAs APOOb, MPOLIEHTHI
10 BB\I’HOJ'IHSITB apupMeTHYecKue  Omepaldd C  PaldOHATBHBIMH U
JeiCTBUTENILHBIMU YHACITAMHU
13 BbIMonHATh TpuOIMKEHHBIC BEIYUCICHHS, MCTIONB3YA MPABUIIA OKPYTIICHN,
JIeTaTh MMPUKHUIKY U OTICHKY Pe3yIbTaTa BEIYUCICHHH
OmnepupoBaTh NMOHATHSAMH: CTEIEHb C IIETBIM IOKa3aTelieM, CTaHIapTHas
14 dopma 3amucH JEWCTBUTEIFHOTO 4YHCIA, KOPEHb HATYPAIbHOHN CTEIeHH,
' WCTIONh30BaTh MOAXOJSIIYI0 (HOpMY 3alUCH JICUCTBUTEIBHBIX YHCEN IS
pelIeHus MPaKTHYECKUX 3a1a4 U MPEICTABICHHS JTAHHBIX
OmnepupoBaTh NOHATUAMU: CUHYC, KOCUHYC U TaHT€HC NPOU3BOJIBHOTO YIJIa;
1.5 WCTIONb30BaTh  3allMCh  MPOM3BOJBHOTO  yrja  4epe3  oOpaTHbIC
TPUTOHOMETpUYECKHE (DYHKLIUU
2 YpaBHEHMS M HEPAaBEHCTBA
OmnepupoBaTh NMOHATHAMU: TOXKAECTBO, YpaBHEHHE, HEPABEHCTBO, LIEJIOE,
2.1 palMOHAIBHOE, HUppallMOHAIIBHOE YpaBHEHUE, HEpPaBEHCTBO,
TPUTOHOMETPUUYECKOE YPABHEHUE
29 BbInonHATe peoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUM U pelaTh
TPUTOHOMETPUUYECKHE YPaBHEHUS
BbimonHATe npeobpa3zoBaHus LENbIX, PALMOHAIBHBIX U HPPALMOHAIBHBIX
2.3 BBIPQ)KEHUII M pelaTh OCHOBHBIE THIBI LENbIX, palMOHAIBHBIX U
UppalMOHAJIbHBIX YPAaBHEHUH U HEPABEHCTB
24 [IpuMeHsATh ypaBHEHHMS M HEPAaBEHCTBA JUIsl pELICHHs MaTeMaTH4EeCKUX
3aJa4 ¥ 3a/1a4 U3 pa3InyHbIX 00JIacTel HAyKU U peaslbHOM )KU3HU
MojenupoBaTh peajbHble CHUTyallud Ha S3bIKe anreOpbl, COCTABIAThH
2.5 BBIPQ)KEHUS, YPAaBHEHUS, HEPABEHCTBA 10 YCIOBUIO 3aJlaud, MCCIENOBATh
MIOCTPOEHHbIE MOJIENH C UCIOJIb30BAaHUEM amrapara ajireOpbl
3 DyHKIMH U TpapUKH
OmnepupoBaTb MOHATUAMU: QYHKIMS, CHOCOOBI 3aaHus (QyHKLIUHU, 00JacTh
3.1 ONpeNieNeHuss W MHOXKECTBO 3HaueHMH (yHKIMM, Trpaduk QyHKIHUH,
B3aMMHO 0OpaTHbIe QYHKIUH
39 OnepupoBaTb MNOHATHAMM: UYETHOCTH M HEUETHOCTh (YHKLUMHU, HYIH
(GYHKLMH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA
33 Hcnonb3oBath rpaduki GyHKIMNA U1 pellIeHHs ypaBHEeHUH
34 CtpouTth U uuTaTh rpauKu TUHEHHONW (YHKIMH, KBaAPATUUYHOW (YHKIUH,

CTEIIEHHO (I)YHKI_[I/II/I C IICJIBIM ITOKa3aTCJICEM




Hcnonb3oBate rpaduku QyHKOMNA JUIS  WCCIETOBAHUS TIPOIECCOB U

3.5 3aBHCUMOCTEH MpHU peIIeHUH 3a7ad W3 JAPYrHX Y4eOHBIX INPEIMETOB M
peanbHOM )KU3HH, BBIpaXKaTh (POpMyIaMu 3aBUCUMOCTH MEXKIY BETHUYNHAMHU
4 Havana maTemMaTH4eCKOro aHaausa
41 OnepupoBaTh MOHATUSMH: TIOCIEIOBATEIFHOCTh, apudmMeTHdeckas U
reOMETPHUECKas IPOrPeCCUn
49 OnepupoBaTb NOHATUAMU: OECKOHEUHO YObIBalOIIass TIeOMETpUYecKas
' mporpeccus, CyMmMa OECKOHEYHO YOBIBAIOIIEH T€OMETPUYECKON POTPECCUH
4.3 3aiaBaTh MOCJIEIOBATEILHOCTH PA3IMYHBIMU CIIOCOOAMU
44 Hcnonp3oBare CBOWCTBA IOCIENOBATEIBHOCTEM M MPOTPECCUd A
pelIeHHs] peaJIbHbIX 3aJa4 MPUKIAIHOTO XapaKTepa
5 MHO»XecCTBa 1 JIOTHKA
5.1 OnepupoBaTh NOHATUSMHU: MHOYKECTBO, OTIEpALIUU HaJl MHOKECTBAMH
Hcnonb3oBaTh  TEOPETHMKO-MHOXKECTBEHHBIM — ammapar s ONUCaHUs
5.2 peaJIbHBIX MPOLIECCOB U SIBICHUH, MIPU PEIICHUH 3a/1a4 U3 APYTUX yu4eOHBIX
MIpeIMETOB
53 OnepupoBaThb  MOHATUSIMU:  OMNpeEJeNieHue, Teopema,  CJENCTBUE,
JI0Ka3aTeNbCTBO
11 KUIACC
Kon .
e e IIpoBepsiemble Npe/MeTHbIe Pe3yJIbTATEI 0CBOEHHs OCHOBHOM
R nana 00pa3oBaTeJIbHOM MPOrPaMMBbI CpeHero 001ero o0pa3oBaHusi
1 Uucna v BeIYMCIEHUS
OnepupoBaTh MOHATHAMH: HATypalbHOE, LIEJ0€ YHCIO; HCIOIb30BaTh
1.1 MPU3HAKU JIEIUMOCTH LIEJIbIX YHCEN, pPa3joXKEeHHE 4YHCJIa Ha MpPOCThIe
MHO>KHTEJIH JUIsl pElIeHUs 3a]1a4
1.2 OnepupoBaTh MOHSATUEM: CTETICHDb C PAllMOHAILHBIM IT0Ka3aTeIeM
13 OnepupoBaTh MOHATUSAMH: JorapudM uucia, AECATUYHbIE U HATypaJbHbIC
JorapudMbl
2 YpaBHEHHS 1 HEPaBEHCTBA
[IpumensaTs cBoOiiCTBa CTemeHW s MpPeoOpa3oBaHUS — BBIPAKECHUI,
2.1 OTIepUPOBaTh TOHSTUAMU: TOKA3aTEIbHOE YpaBHEHHE W HEPaBEHCTBO;
peliaTh OCHOBHBIE TUIIBI MOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB
BoimonHATe  mpeoOpa3oBaHUs BBIPAKEHUH, COJAEpKAIIMX Jorapudmesl;
2.2 ONEepPHPOBATH MOHATHUAMH: JIOTapU(MHUECKOE YPABHEHHE U HEPABEHCTBO;
pelnaTb OCHOBHBIE THIIbI JJOTApU(PMHUUECKIX YPABHEHUH U HEPABEHCTB
2.3 HaxonuTh pemieHust npocTemmx TpPUroHOMeTPUYEeCKUX HEPABEHCTB
OmnepupoBaTh MOHATHAMHU: CUCTEMa JIMHEWHBIX YpaBHEHUH U €€ pelleHHe;
24 UCIOJb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHUH Ul peleHus MPaKTHYEeCKUX
3aj1a4
25 Haxonmbvpemeﬁm MPOCTEHIIINX CUCTEM U COBOKYIHOCTEN pallMOHaIbHBIX
ypaBHEHHUI U HEPABEHCTB
2.6 MojienupoBaTh peajibHble CHTYallMM Ha S3bIKe anreOpbl, COCTABISAThH




BbBIpAKCHHA, YpPAaBHCHHUSA, HCPABCHCTBA M CHUCTCMbBI II0 YCJIIOBHIO 3aJayu,
HCCIICA0BAThb IMOCTPOCHHBIC MOACIIN C UCIIOJIB30BAHUCM allllapara aJII‘e6pr

3 QOyHKIMH U TpapUKH
OnepupoBaTh MOHATUSAMHU: TEpUHOAUYECKass (DYHKIHS, MPOMEKYTKH
31 MOHOTOHHOCTH (YHKIIMH, TOYKH JKCTpeMyMmMa (YHKIHMH, HauOoblIee |
' HauMEHbIlIee 3HaueHUs (PYHKIUU Ha MPOMEXKYTKE; HUCIIOJIb30BaTh MX JUIS
uccuenoBanus QyHKINHU, 3a1aHHON TpadrKOM
OmnepupoBaTh MOHATHAMH: TPAPHUKH MOKA3aTEIBHOH, JOTapH(PMHUECKON H
3.2 TPUTOHOMETPUYECKHX (DYHKIMIA; W300pakaTh WX HA KOOPAMHATHOM
IUIOCKOCTH U MCIOJIb30BAaTh JJIsl PELICHUS] YPABHEHUM U HEPABEHCTB
33 N300paxkaTh Ha KOOPAMHATHOM MIOCKOCTU IpaUKU JTUHEHHBIX YpaBHEHUN
) Y UCHOJIb30BaTh UX JJISl PELLIEHUS] CUCTEMBbI JINHEHHBIX YPaBHEHUH
34 Ucnonb3oBath rpaduku QyHKUMHA JUIS  HCCIEIOBAaHUS IPOIECCOB U
' 3aBUCUMOCTEHN U3 APYrUX YUYEeOHBIX TUCHUIUIMH
4 Hauana maTemMaTH4eCKOTo aHaIM3a
OnepupoBaTh NOHATUSAMU: HENPEPbIBHAS PYHKIUS, TPOU3BOIHAS (DYHKIINH;
4.1 WCIOJIb30BaTh F€OMETPUYECKUI M (PU3UUECKHI CMBICT MPOU3BOJHOW st
pelieHus 3a1a4y
490 Haxomute  mpou3BoAHBIE  3JIEMEHTApHBIX  (YHKIMM,  BBIYHCIATH
' MIPOU3BO/IHbIE CyMMBI, IPOU3BECHHS, YACTHOTO (DYyHKITUI
Hcnonb3oBath  MpOW3BOAHYIO Ui HCCIENOBaHUS  (YHKUMHM  Ha
4.3 MOHOTOHHOCTb M JIKCTPEMYMBI, NPUMEHSATh PE3yJbTaThbl MCCIEJOBAaHUS K
MTOCTPOCHUIO TpadUKOB
44 Hcnonps30BaTh NPOM3BOJHYIO A HAXOXAECHUS HAWIYYLIErOo pEIIEeHUs B
IPUKJIAJHBIX, B TOM YHCJIE COLMATbHO-IKOHOMUYECKHUX, 3aauax
45 OnepupoBaTb MNOHATUSAMHM: MEpBOOOpa3Has M HMHTErpan; MOHUMATh
TEOMETPUUCCKHUI 1 (PU3MUECKHI CMBICT HHTETpajia
16 Haxonuthe nepBooOpa3Hble 3JIeMEHTApHBIX (QYHKUUN, BBIYMCIATh UHTETPA
) no ¢popmyiie Herotona — JleriGuua
47 Pemate nmpuxiiagHbele 3a7a4y, B TOM YHCJIE COLMATbHO-?KOHOMMYECKOTO U

(bPISI/IquKOFO XapaxkTepa, CpeACTBAMU MATEMATHUYCCKOI'O aHAJIN3a




IMPOBEPAEMBIE 2JIEMEHTBI COAEP)KAHUSA

10 KJIACC

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

Kon
1 Yucna v BBIYKCICHUS
Pannonanbupie unciaa. OOBIKHOBEHHbIE M JIECATUYHBIE JPOOM, IPOLIEHTHI,
11 OecKOHEUHbIE MepuoIndeckre Apoou. ApupmMeTHuecKue onepanuu ¢ paroHalIbHBIMU
' qucllaMu, IpeoOpa3oBaHus YUCIOBBIX BbhlpakeHul. [IpuMenenune qpobeii 1 npoueHToB
JUTS peIIeHUs TPUKIIATHBIX 33/1a4 U3 Pa3IUYHBIX OTPaCiel 3HaHUM U peaIbHON KU3HU
JelictButenpHble yncia. PanrionanbHbie U HppalMoOHaIbHbIE Yncia. ApupMeTHIecKre
1.2 | omepaumu Cc ACUCTBUTEIBHBIMH dHCIaMH. [IpuOIMKEHHBIE BBIYKMCICHUS, MpaBHIIa
OKPYTJICHHS, TPUKUIKA U OIICHKA PE3yJIbTaTa BBIYNCICHUIN
Cremnens ¢ mnenbiM nokaszareneM. CtanmapTHas (Gopma 3amucu JeHCTBUTETLHOTO YHCIIA.
1.3 Hcnonws3oBanne moaxossiieit (GopMbl 3alUCH ACUCTBUTENBHBIX YHUCEN IS PEIIeHUs
MPAKTUYECKHUX 3a]1a4 ¥ TPEICTABIICHUSI TaHHBIX
1.4 Apudmernueckuit KOPEHB HaTypaJlbHOM cTeneHu. JledcTBus ¢ apumeTnyecKuMu
KOPHSIMH HATYPaJIbHOW CTETIeHU
15 CuHyC, KOCMHYC M TAaHIE€HC YHCIOBOIO aprymMeHTa. ApKCHHYC, ApKKOCHHYC,
ApPKTaHI'€HC YHUCIOBOTO apryMeHTa
2 YpaBHEHUs U1 HEPABEHCTBA
2.1 TosxmecTBa v TOXAECTBEHHBIE MPE0OPa30BaAHMS
29 [IpeobpazoBaHue TPUTOHOMETPUUECKHIX BhIpakeHUH. OCHOBHBIC TPUTOHOMETPUUYECKUE
hopmyIbI
73 VYpaBHeHue, KopeHb ypaBHeHUs. HepaBeHCTBO, pelieHHMe HepaBeHCTBA. MeTon
MHTEPBAJIOB
2.4 | Pemenue nenbix U IpoOHO-PAIMOHATILHBIX YPaBHEHUN U HEPABEHCTB
2.5 Pemenne nppanvoHanbHbIX YPABHEHUM U HEPABEHCTB
2.6 | PemeHue TPUrOHOMETPUYECKUX YPABHCHHUI
27 [IpuMeHeHre ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MaTEMAaTUYECKHX 33]1a4 U 33]1a4 U3
pa3IMYHBIX 00J1aCTel HAYKH U PEaIbHOM JKU3HU
3 OyHKIMH U TpadUKH
31 Oynkuus, crnocoObl 3amanus ¢yHkuuu. ['paduk dynkuuu. BszaumHo oOpaTHBIE
GbyHKITIN
39 OO6nacTh ompeneneHUss W MHOXECTBO 3HaueHWd QyHkiuu. Hymu Qyskuun.
[TpomexyTku 3HAKOTIOCTOSIHCTBA. YETHBIE U HEUETHBIC (DYHKITHH
33 CrenenHas GyHKIHS C HATYpallbHBIM M LI€TbIM MoKa3aTeneM. E€ cBolicTBa u rpaduk.
CoiicTBa u rpaduK KOPHSI n-0U CTETIEHH
34 TpuronomeTrpuueckasi OKPY)KHOCTb, OINpEAETICHHE TPUTOHOMETPUYECKUX (DYHKIIUH
YHUCJIOBOTO apryMEHTa
4 Hauana maTemaTuyeckoro aHaauza
41 [TocnenoBarensHOCTH, CHOCOOBI 3aJaHUA  TOCIEAOBaTeNbHOCTEH. MOHOTOHHBIE

OCIICAOBATCIIBHOCTH




Apudmernueckas ¥ TeOMETpPHYECKas TpOrpeccHH. beckoHewHO yObIBarommas
4o | TEOMETpHHECKas MpPOrpPeccHs. Cymma OECKOHEYHO YOBIBAIOIICH TE€OMETPUUYECCKOM
nporpeccun. Popmyia CIOXHBIX MPOIEHTOB. lcnoyib30BaHUWE MPOTPEecCUu  JUIst
pelieHus: peaibHbIX 3a]a4 MPUKIIATHOTO XapaKTepa
5 MHOXecCTBa U JIOTUKA
MHoxecTBO, omepanuu Haj MHOXecTBamu. Jluarpammer Ditiepa — Benna.
5.1 [IpuMeHeHre TEOPETUKO-MHOXKECTBEHHOTO —ammapara Jjsi OINHCaHUs pEeabHBIX
IIPOLIECCOB W SIBJICHUH, PU PEIICHHUH 33/1a4 U3 IPYTUX YUCOHBIX MMPEIMETOB
5.2 Ornpenenenue, TeopeMa, CIEACTBUE, J0KA3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yucna v BEIYUCICHUS
1.1 HarypanbsHblie u nenbie yncna. [Ipu3Haku 1eIMMOCTH HETBIX YUCET
1.2 CreneHp ¢ palMoHaIbHBIM MTOKa3aresneM. CBOMCTBA CTEIICHU
1.3 Jlorapudm yucna. JlecaTnyHbie U HaTypajIbHbIE JOrapudMbI
2 YpaBHEHHs M HEPAaBEHCTBA
2.1 [IpeoOpa3oBanue BhIpaXKEHUH, coAepKalluX Jorapu(mbl
2.2 [IpeoOpazoBaHue BEIpAKEHUN, COIEPKAIINX CTEIIEHU C PAIIMOHAILHBIM MOKa3aTeleM
2.3 [Ipumepsl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 ITokaszaTenbHbIC ypaBHEHHS U HEPABEHCTBA
2.5 JlorapudmMudeckre ypaBHEHUsI 1 HEPABEHCTBA
6 CI/ICTSMBI JIMHEUHBIX uypaBHeHI/Iﬁ. Pemienue npukinagHbIX 3a1a4 ¢ TOMOIIBIO CUCTEMBI
JIMHEWHBIX YPABHEHUN
2.7 Cucrembl U COBOKYITHOCTH pallMOHAJIbHBIX YPABHEHHUI U HEPABEHCTB
)8 [IpuMeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHUI0 MATEMAaTHYECKUX 3a]1a4
W 3a]1a4 U3 pa3jINyHbIX o0JacTel HayKu U peaibHOM KU3HU
3 OyHKIUU U TpaduKu
Oynkuus. Ilepuonmyeckue ¢ynkuuu. I[IpoMexyTku MOHOTOHHOCTH (YHKIIMH.
3.1 Makcumymbl U MUHUMYMBI ¢yHkuuu. HawuGonblnee W HauMeHbIllee 3HAYCHHE
(GYHKIIMH HAa IPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U rpaduKu
3.3 [TokazarenpHas u norapudmuueckas QyHKIIUH, KX CBOMCTBA U TpaduKu
3.4 Hcnonb3oBanue rpadukoB GpyHKIMI 1715 pelieHus] ypaBHEHUH U TMHEWHBIX CUCTEM
Hcnonb3oBanue rpadgukoB QyHKIUH 11 UCCIeTIOBAHUS TIPOIECCOB U 3aBUCUMOCTEH,
3.5 KOTOpbIE BO3HUKAIOT MPH PEIIEHWH 3aJad U3 JPYTUX Y4eOHBIX MPEAMETOB U
peabHOM JKU3HU
4 Hauana maTemaTuyeckoro aHaamza
4.1 HenpepwiBHble (hyHKITMH. MeTo 1 MHTEPBAJIOB /7Sl pEIICHHs] HEPAaBEHCTB
4.2 ITpousBosanas ¢pyHkimu. ['eomerprueckuii 1 Gpu3N4YECKUil CMBICI TPOU3BOIHON
43 [IpousBonubie >neMeHTapHBIX QyHKIUNA. DOpPMYyIbl HAXO0XACHUS TMPOU3BOIHOMN
CYMMBI, IPOU3BEJICHHSI U YACTHOTO (DYHKIIHIA
4.4 [IpuMeHeHHe MPOU3BOJHOM K WCCIEAOBAHMIO (YHKIMA Ha MOHOTOHHOCTh H




OKCTPEMYMBEI. HaXO)KI[eHI/Ie HaPI6OJIbIHeF0 U HAUMCHBIICTO 3HAUYCHUSA d)YHKI_[I/II/I Ha
OTpe3Ke

[IpuMeHeHre MPOU3BOIHOM I HAXOKICHHS HAWIY4YILIEro pelIeHUs B NPUKIIATIHBIX

4.5 3ajavax, JUIg OMpENeNCHHs CKOPOCTH TIpolecca, 3aJaHHOrO (GopMysiond WM
rpaduKom

4.6 [TepBooOpasnas. Tabmuiia mepBooOpPa3HBIX

47 Wurerpan, ero reomerpuueckuil U (pu3MUecKuil cMbIci. Brluucienue nHTErpana mo

dopmyne Hetorona — Jleiibuauma




IMPOBEPAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K PE3YJIBbTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBbHOM MPOT'PAMMBI CPEJTHEI'O
OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsieMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBaAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeiHero od1Iero
o0pa3zoBaHus

Bnagenue MeromaMu JJOKa3aTENbCTB, AITOPUTMAMHU PpELICHUS 3a/1ay;
yMmeHue (GOpMyNIHpOBaTh W ONEPHPOBATH NOHATHIMH: OIpEACICHHUE,
akcuoma, TEOpeMa, CIIEJICTBHE, CBOICTBO, NpU3HAK, JI0Ka3aTEIbCTBO,
paBHOCHJIbHBIE (DOPMYJIUPOBKH; MPUMEHATh UX; YMEHUE (OpPMYIUPOBATH
oOpaTHO€ M MPOTUBOINOJIOKHOE YTBEPXKJIEHUE, NMPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOJIb30BATh METOJ| MaTeMaTHYeCKONW WHJIYKIIHH;
MIPOBOJUTH JOKa3aTeJIbHbIE PACCYKICHUS NP PELIEHUU 3a/1a4, OLIEHUBATh
JOTHYECKYI0  IMPaBWIBHOCTh  PAcCY)KJIEHUH; YMEHHE  OINEepUpOBaTh
MOHATUSMH: MHOKECTBO, IOJIMHOKECTBO, OINEpalMi HaJ MHOKECTBAMU;
YMEHHME HCMOJb30BaTh TEOPETUKO-MHOKECTBEHHBIM  ammapar  Ais
OTIMCaHUs peaJbHBIX MPOIECCOB U SIBJICHUI W MpPU PEIleHUH 3ajad, B TOM
YHclie U3 JIPYruX y4eOHBbIX MPEIMETOB; YMEHUE ONEPUPOBATH MOHATUSIMU:
rpad, cBI3HBIN Tpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHUE 3a7aBaTh
Y ONMCHIBATH Ipadbl pa3IMYHBIMU CIOCOOAMU; HCIIONIb30BaTh rpadpl MpH
pELIeHNUH 3a]1a4

YMeHne omepupoBaTh IMOHSATHUSIMH: HATYpaJIbHOE YHCIIO, IIEJI0€ YHCIIO,
CTENEeHb C IEJIBIM MOoKa3aTejeM, KOPeHb HaTypadbHOU CTETICHHU, CTETICHb C
palMoHaIBHBIM TIOKa3aTesieM, CTENEHb C JCUCTBUTEIBHBIM IMOKa3aTelIeM,
jgorapuM dYHCIIA, CHHYC, KOCHMHYC M TaHT€HC IPOM3BOJLHOTO 4YHCIA,
OCTaTOK 10 MOJYJI0, palMOHAIBHOE YHCIIO, HUPPAMMOHAILHOE YHCIIO,
MHOX>XECTBA HATYPAJIbHBIX, WEJIbIX, palUOHAIBHBIX, JICHCTBUTEIHHBIX
YHUCEN; yMEHUE UCIIOIb30BaTh MIPU3HAKK JCIMMOCTH, HAUMEHBIIIHN OOITHiA
JENUTENIb W HauMEHbllee oOIiee KpaTHoe, auroput™ EBkimuga npu
pelIeHny 3a7a4; 3HAKOMCTBO C Pa3jIUYHBIMH MO3WIIMOHHBIMU CHCTEMaMH
CYMCJICHHSI; YMEHHE BBITIOJIHATH BBIYMCICHUE 3HAUCHUH B MPeoOpa3oBaHuUs
BBIPDOKCHUM CO CTENEHSAMU W Jorapudmamu, mpeoOpa3oBaHHsl APOOHO-
pallMOHANIBHBIX  BBIP@KCHHH; yMEHHE  OINEPUPOBATH  IOHATHUSIMH:
MOCJIeIOBATEILHOCTh, apU(pMeTHUYECKass IPOTPECCHs, TeOMETpUYEeCKas
nporpeccusi, OECKOHEYHO yObIBaloIIass TeoMeTpHUYecKas MpOrpeccus;
YMEHHME 3a/1aBaTh IIOCIIEJIOBATEILHOCTH, B TOM YHUCJIE C TOMOIIbIO
PEKYPPEHTHBIX (QOpMYN; yMEHUE ONEPUPOBATH MOHATHSAMHU: KOMIUIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUIGKCHBIE 4YHCIA, MOIYJIb M apryMeHT
KOMIUIGKCHOTO  4ucia, (GopMa  3alMCH  KOMIUIGKCHBIX  YHCEl
(reomeTpuyeckasi, TPUTOHOMETpUYECKass U aireOpanyeckas); yMeTb
IPOU3BOJIUTH apuPMeTHUYecKue NEHCTBUS C KOMIUIEKCHBIMH YHCIaMHU;
NPUBOAUTH IPUMEPHI UCMOJIB30BAHUS KOMIUIEKCHBIX YHMCEI, ONEPUPOBATH
HNOHATUSAMU: MaTpuma 2x2 u  3X3, onpeneiauTeNnb  MaTpULb,
F€OMETPUUECKHUI CMBICI OIIPEIETUTENS

YmMmenue ONCpUpPOBaTh IMOHATHAMHU: PALUOHAJIBHBIC, HWPPALIUMOHAIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, JIOFapI/I(I)MI/I‘lCCKI/IC, TPUTOHOMCTPUYCCKHUC
YpaBHCHHA W  HCPABCHCTBA, HWX CUCTEMbI; YMCHUC OIICPHUPOBATDH
HNOHATUAMU: TOXIACCTBO, TOXIACCTBCHHOC Hpeo6pa303aHI/Ie, YPaBHCHHUC,




HCPAaBCHCTBO, CHCTCMaA ypaBHeHI/Iﬁ U HCPABCHCTB, PAaBHOCUIIBHOCTb
YpaBHEHUM, HEPABEHCTB U CHUCTEM; YMEHHE pEIIaTb YpaBHEHUS,
HCpaBCHCTBA MW CHUCTCMbI C IOMOLIBIO Pa3JIMYHBIX HpI/IéMOB; peuiaTb
YpaBHCHHA, HCPABCHCTBA W CHCTCMbI C IAapaMCTpoOM; IIPUMCHATDH
YpaBHCHHA, HEPABCHCTBA, UX CHCTCMbI JId PCIICHHUA MATCMATHYCCKUX
3a/1a4 U 3a/1a4 U3 pa3IMYHbIX 00J1aCTe HaAyKU U pealbHOM JKU3HU

YMeHue onepupoBaTh TOHATHUSAMH: (QYHKOHSA, YETHOCTH (YHKIHUH,
NEePUOMIHOCTh (PYHKIMH, OTPAHWYCHHOCTh (DYHKIHMH, MOHOTOHHOCTb
GyHKIMH, SKCTpeMyM (QYHKIUH, HauOOJbIlIee W HAaWMEHbIIEe 3HAYCHUS
(GYHKIMU HAa TIPOMEXKYTKE, HENpepbIBHAS (PYHKIHS, aCUMITOTHI Tpaduka
GyHKIMHU, TIepBas ¥ BTOpasi MPOW3BOAHAS (DYHKIIMH, T€OMETPHUECKUN |
(¢u3nueckuil CMBICI TPOU3BOAHOM, IepBooOpa3Has, ONpeIeIEHHBII
WHTErpaji; yMEHUE HaxOOUThb AacCUMNTOTHI Tpaduka (QyHKUUU; yMEHHE
BBIYMCIATh  NPOM3BOAHBIE CYMMBI, IPOU3BEIEHMS, YacTHOIO U
KOMITO3ULIMK (PYHKIMH, HaXOOUTh ypaBHEHHUE KacaTelbHON K rpaduky
(GyHKIMM; YMEHHE HAaXOJIUTh MPOU3BOJHBIE 3JIEMEHTApHBIX (YHKIIM;
YMEHHME HCIOJIb30BaTh IPOU3BOJIHYIO JUIsl HCCIEAOBAHUS (DYHKIUH,
HaxXoJUTh HaumOOJbIIME M HAUMEHbIIME 3HAa4eHUs (QYHKLIMHA; CTPOUTH
rpauky MHOTOYJIEHOB C HCIOJIb30BAHHMEM afmnapara MaTeMaTH4eCKOro
aHaJlM3a; NPUMEHSTHh MPOU3BOAHYIO JUISI HAXOXACHUS HAWIY4IIero
pelleHusT B TMPHUKJIAAHBIX, B TOM YHCIIE€ COLMAIbHO-3KOHOMHYECKUX H
(dbu3uYecKuX 3amadax; HaXOIUTh TUIOMIAAN U 00BEMBI (UTYP C TTOMOIIBIO
WHTerpaia; MPUBOAUTH MPUMEPhl MAaTEMaTUYECKOIO MOJIEIUPOBAaHUS C
moMo1IbIo quddepeHInanTbHbIX YpaBHECHUH

YMeHue onepupoBaTh NOHATUAMU: Tpaduk GyHKIMH, oOpaTHas (yHKITUS,
KOMMO3uIMs (HYyHKUMUMA, JTuHEHHas (yHKOMs, KBagpaTH4Has QYHKIUS,
panoHanbHas (GYHKIOUS, CTerneHHas (QYHKIOUS, TPUTOHOMETPUYECKHE
¢dbyHKIIMM, OOpaTHBIE TPUTOHOMETpUYECKHE (PYHKIMH, TOKa3aTelbHAs W
aorapupmuueckas (yHKIUU; yMEHHE CTPOUTh TpPapUKH H3yICHHBIX
(GbyHKUIMA,  BBINOJHATH  TNpeoOpa3oBanusi  TpadukoB  GYHKIUH,
UCIIOJIb30BaTh TpaUKH Ui U3YYCHHS MPOIECCOB U 3aBUCHUMOCTEH, TPU
pelIeHUH 3ajad W3 APYruX YYeOHBIX NMPEJAMETOB W 3a/a4 M3 peallbHOU
KU3HU; BBIpAKaTh (OPMYJIaMU 3aBHCHMOCTH MEXKIY BEIUYMHAMU;
UCIIOJIb30BaTh CBOMCTBA W Tpapuku (YHKIMU ISl PEHICHUs YpaBHEHUIA,
HEpaBEHCTB M 3a/a4 C IapaMeTpamu; u300paxarh Ha KOOPIHMHATHOMN
TUIOCKOCTH MHOKECTBA PEIICHUIH YpPaBHECHUI, HEPABCHCTB U X CUCTEM

YMeHue pemath TEKCTOBBIE 3a/laud Pa3HbIX TUIOB (B TOM 4YHCIE Ha
IPOLIEHTHI, J0JIM M 4YacTH, HA JBWXEHUE, paboTy, CTOMMOCTb TOBapoOB U
yCIyT, HaJloTH, 334l U3 OOJacTH YIpPaBICHUS JMYHBIMU M CEMEWHBIMU
(uHaHCAMM); COCTABIATH BBIPAKEHMsSI, ypaBHEHMs, HEPaBEHCTBA M HX
CHUCTEMBI IO YCJIOBHMIO 3aJaud, HCCIENOBAaTh IIOJYYEHHOE pELIEHUE U
OLICHUBATh MpPaBAONOJAOOHOCTh pPE3YJIbTAaTOB; YMEHHE MOJEIUPOBAThH
peajbHblE CHUTyallud Ha $3bIKE MAaTEeMAaTHUKH; COCTAaBJISATh BbIPAXKEHHUS,
YPaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 334, UCCIIEI0BATh
IOCTPOEHHbIE  MOJIEIM C  HCHOJb30BAHWEM  ammapaTta  anreopsl,
UHTEPIPETHPOBATh NOJTYUYEHHBIN pe3yabTar

YMeHue omnepupoBaTh MOHATUAMU: CpeaHee apu]mMeTHueckoe, MeHaHa,
HauOoJIblllee ¥ HAaUMEHbIIIee 3HAYEHUs, pa3Max, JUCIEPCUs, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOT0 HAbOpa; yMEHHE H3BJIEKaTh, MHTEPIPETUPOBATDH
nH(pOpMaINIO, TPEICTABICHHYIO B TAaOJIMIIAX, HAa AUarpammax, rpapukax,




OTPaKAIOIIYI0 CBOMCTBA peasibHBIX MPOILECCOB U SBICHUMN; MPEACTABIATD
nHpOpMAIMIO € TOMOUIbIO TabMUI] M JAMarpamm; HCCJIeI0BaTh
CTaTUCTHYECKHE JaHHBIC, B TOM YHCIIE C IPUMEHEHHEM TIpadUuecKux
METOJIOB U 3JIEKTPOHHBIX CPEICTB; Ipa)UueCcKu UCCIEI0BaTh COBMECTHBIC
HaOIIO/IEHHsI C TOMOIIBIO THarpaMM pacCeUBaHUs M IMHEWHOU pEerpeccuu

YMeHHne onepupoBaTh IOHATHAMH: CIyYaWHBIA OIBIT M CIy4alHOE
COOBITHE, BEPOSATHOCTh CIyYaHOTO COOBITHS; YMEHHE BBIYHCIATH
BEPOSTHOCTh C HCIIOJb30BAaHUEM TpauIecKux METOJIOB; IMPUMEHSThH
(bopMyNBl CIOKEHHUST W YMHOXKCHHUS BEpOSATHOCTEH, (HopMyiy MOJHOM
BEPOSATHOCTH, Gopmyny bepHyim, komOuHaTOpHBIE (GAaKTHl U (HOPMYIIBL;
OIICHUBATh BEPOSITHOCTH pEAIbHBIX COOBITHI; YMEHHE OIEepUpOBaTh
MOHATUSAMH:  CIIydailHas BEIIMYHMHA, paclpelielieHue BEpOSTHOCTEH,
MaTeMaTH4YeCKOe OKUAAHWE, IHCIEPCHs W CTaHIAPTHOE OTKJIOHEHHE
CIIyYailHOH  BENWYMHBI, (YHKIUH  paclpeleeHuss W  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTeIbHOTO ¥ HOPMAJIBHOTO paclpeeseHnil; yMeHue
WCTIOJIh30BaTh CBOWCTBA M3YYEHHBIX PACIpPEICICHUN IS PEIICHUs 3ajay;
3HaKOMCTBO C MOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJBI BHIOOPOYHBIX
WCCIIe/IOBaHUI; YMEHHE TIPUBOJIUTH TPHUMEPH TIPOSIBICHHUS 3aKOHA
OONBIIMX 4YHCET B TPUPOJHBIX W OOIIECTBEHHBIX SIBJICHUSAX, yMEHHE
OTIEPHPOBATH MOHITHAMHU: COUYETAHWE, NMEPECTAHOBKA, YHCIO COYETAHWH,
YHCIO  TEpPecTaHoBOK; OwHOM  HbIOTOHA;  yMeHHWe  NPUMEHATH
KOMOHMHATOpHBIE (DaKThl U PACCY)KACHUS IUIS PEHICHUs 3a]ad; OICHHBATh
BEPOSATHOCTH PEATbHBIX COOBITHH; COCTABISITH BEPOSTHOCTHYIO MOJIENb U
UHTEPIPETUPOBATH MOJYUEHHBIH pe3ysIbTaT

YMeHue omnepupoBaTh MHOHATHUSMU: TOYKa, MpsiMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIJIa, IJIOCKUHA yroJl, IBYrpaHHbIN
yroJi, TpEXTPaHHbIM Yroj, CKpeuuBaroLuecs: npsMble, NapaiieIbHOCTh U
MEPHEeHIUKYIAPHOCTh MPSAMBIX M IUIOCKOCTEH, yrosl MexXay MpsIMbIMHU,
yroil MeXAy TMpsSMONH M IUIOCKOCTBIO, Yroll MEXIy IJIOCKOCTAMH,
paccTossHUE OT TOYKH [0 IUIOCKOCTH, PACCTOSIHHME MEXAy HpPSIMBIMU,
paccTosiHUE MEXIy IJIOCKOCTSAMU; YMEHHE HCIOJb30BaTh MPHU PEIICHUU
3a/a4 u3y4deHHbIe (PAKThl U TEOpEeMbl IUIAHUMETPHUM; YMEHHE OILICHUBATH
pa3Mepsl OOBEKTOB OKPYKAIOIIET0 MHUpPA; CTPOUTh MaTeMaTHYecKue
MOJIETM C TOMOIIbI0 TEOMETPUYECKHX NOHSATUA U BEJIIUYUH, pPEIaTh
CBSI3aHHbIC C HUMU IPAKTHYECKUE 3a]1aun
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YMeHue omnepupoBarh MOHATHSAMU: IUIOHIAAb (GUTYphl, 00BEM (UTYDHI,
MHOTOI'PAaHHHUK, TPaBUIbHBIA MHOTOTPAaHHUK, CEYCHHUE MHOTOI'PAHHHKA,
KyO, mMapaijenenumnes, Opu3Ma, nupamuia, (Gurypa U MOBEPXHOCTD
BpallleHus, [WIUHAP, KOHYyC, miap, cdepa, miomanb cdepsl, MIOMAIb
MOBEPXHOCTU MUPAMHIBI, NPU3MBI, KOHYCa, IWIMHIApA, O00BEM KyOa,
OPSIMOYTOJIBHOTO Tapajulefienuneaa, MNUPaMUAbl, MTPU3MBI, IIAHIPA,
KOHycCa, Iapa, pa3BEpTKa MOBEPXHOCTH, CEUYECHMs] KOHyca M IMIMHJPA,
napajjiebHble OCH WJIM OCHOBAHMIO, CEYEHHE 1Iapa, IUIOCKOCTb,
Kacaromqasicss cdepbl, IWIMHIpA, KOHyca; YMEHHE CTPOUTh CEueHUE
MHOTOTPaHHHKA, M300pa)KaTh MHOTOTPAHHUKH, (UTYPHl U TMOBEPXHOCTH
BpalEHUs, UX CEYEHHUs, B TOM YHCII€ C TOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHE TPHUMEHSTHh CBOMCTBA T'€OMETPUUYECKUX (UTYP, CAMOCTOSTEIHHO
(hopMynupoBaTh OMpeeNeHUs] N3ydaeMbIX (PUTYp, BBIIBUTATh TUIIOTE3bI O
CBOMCTBaX M TMPHU3HAKAX T'EOMETPUYECKHX (Uryp, 0OOCHOBBIBATH WU
OTIpOBEpraTh HMX; YMEHHE TMPOBOJAUTH Kiaccuukanuioo GuUryp 1o




pPa3IUYHBIM TPU3HAKaM, BBITIOTHATH HEOOXOIMMBIC JIOTIOJTHHUTEILHBIC
MOCTPOCHUS
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YMeHue onepupoBaTb IMOHATHSAMM: JIBUKEHHME B  IIPOCTPAHCTBE,
NapajuleNIbHbII MEepeHoC, CUMMETPHUS Ha IJIOCKOCTH M B IIPOCTPAHCTBE,
IIOBOPOT, TpeoOpa3oBaHue M0a00usA, MONOOHBIE (UTYpPBI, yMEHHE
pacrio3HaBaTh paBHBIE W MOAOOHBIE (UTYpPHI, B TOM YHCIE B IPUPOIC,
UCKYCCTBE, apXUTEKTYpE; UCII0Ib30BaTh FEOMETPUUECKUE OTHOLLIEHUS NIPU
pelIeHUH 3a/la4y; HAXOJUTh I'€OMETPUYECKHUE BEIMYMHBI (JUIMHA, YIroJl,
Iomaab, 00bEM) IPU PELICHNH 3a/1a4 U3 JIPYTUX YUYEOHBIX MPEIMETOB U
U3 pealbHOW JKU3HU; YMEHHME BBIUUCIATH TI'€OMETPUUYECKUE BEIUMYMHBI
(nmuHa, yrous, IUIOMIAAb, OO0BEM, IUIOIIAAL TOBEPXHOCTH), HCHOJb3YA
M3y4eHHble (OPMYyJbl M METOJbl, B TOM YHCIE: IUIOIAJb MOBEPXHOCTU
MUpaMUJpbl, NMPU3MBbI, KOHYyca, LMIMHJIpPA, IJouans cdepsl; o0bEM Kyoa,
MPSIMOYTOJIBHOTO  Mapajuleenuneaa, MUpPaMUbl, HPU3Mbl, [UIMHIpPA,
KOHYcCa, I1apa; yMEHHE HaX0UTh OTHOIIIEHHE 00BbEMOB TT0I00HBIX (UTyp
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YMeHne onepupoBaTh MOHATHIMH: MPSIMOYTOJIbHAS CHCTEMa KOOPIUHAT,
BEKTOpP, KOOpAWHATHl TOYKH, KOOPIMHATHI BEKTOpA, CYyMMa BEKTOPOB,
MPOU3BEJICHNE BEKTOpa Ha YHCJIO, pa3joKEHHWEe BEKTOpa Mo Oa3ucy,
CKaIIPHOE TIPOM3BEJICHHE, BEKTOPHOE TIPOM3BEICHHUE, YroJl MEXIy
BEKTOpPaMH; YMEHHUE HCIIOJh30BATh BEKTOPHBIA W KOOPIMHATHBIA METO]T
JUTSL PEIICHNsI TEOMETPHYUECKUX 3aJ1ad M 3a/1a9 JPYTUX y4eOHBIX MPEIMETOB
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YMeHue BeIOMpATh TOAXOSIINNA METOJT IJIsl peIieHus 3a7aun; TOHUMaHue
3HAYUMOCTH MaTEeMaTHKUd B M3YYECHUH MPUPOJHBIX M OOIIECTBEHHBIX
MPOLIECCOB U SIBJICHUWI; yMEHHE pAaClO3HaBaTh MPOSBICHUE 3aKOHOB
MaTeMaTHKU B UCKYCCTBE, YMEHUE MPUBOJUTH MPUMEPHl MaTeMaTHYECKUX
OTKPBITUHA POCCUMCKON U MUPOBOM MAaTEMAaTUYECKON HAYKH




HEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA EI'D I1O
MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yucna v BBIYKCICHUS
1.1 HarypanbHble u nensie uncna. [Ipu3sHaky 1eIMMOCTH LIEJIbIX YUCE
10 Panmonaneupie  uncina. OOBIKHOBEHHBIE U JIGCATUYHBIC JPOOH, TPOLCHTHI,
' OECKOHEYHBIC MTEPHOMICCKHUE POOH
13 Apudmernueckuit KogeHb HATypainbHOU creneHu. JleiicTBus ¢ apudMeTnyecKuMu
KOPHSIMHU HATYPaJIbHOW CTETEeHU
1.4 Crenens ¢ 1enpIM nokasarenaeMm. CTeNeHb ¢ pallMOHaIbHBIM Moka3areneM. CBolcTBa
CTENIEHU
15 CuHyc, KOCMHYC M TaHI€HC YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
ApPKTAHTEHC YHMCIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnyHble U HaTypaibHbIE JOrapu(Mbl

JeiictButenbHple  4Hucia. Apudmerndeckue omepanuu ¢ JCHCTBUTEITbHBIMU
1.7 yucinamu. [IpuGmmkEHHBIC BRIUUCIECHHUS, IPABIIA OKPYTIICHUS, TPUKUJIKA U OIIEHKA
pe3yJbTaTa BBIYUCICHUN

1.8 [IpeobpazoBaHue BhIpaKEHUN
1.9 KomnuiekcHeie uncna
2 YpaBHEHUS] 1 HEPABEHCTBA
2.1 Ienpie 1 1poOHO-paITMOHATILHBIC YPAaBHEHHUS
2.2 HppanunonanbHbie ypaBHEHUS
2.3 TpuroHomerpuyeckne ypaBHEHUS
2.4 [Toka3zarenpHbIC U JJOTapU(DMHUUECCKIE YPABHEHUS
2.5 Lenble u ApoOHO-paIoOHaTbHbIE HEPABEHCTBA
2.6 HppanunonanbHbie HEPAaBEHCTBA
2.7 [Toka3zaTenpHbIC U JJOTapu(MHUUCCKIE HEPABEHCTBA
2.8 TpuroHomerpuyeckre HEpaBEHCTBA
2.9 Cucrembl U COBOKYITHOCTH YPABHEHUI U HEPABEHCTB

2.10 YpaBHEeHHsI, HEpAaBEHCTBA U CUCTEMBI C ITapaMeTpaMu

2.11 Martpuia CucTeMbl JIMHEUHBIX YpaBHEHUN. OnpeaeuTenb MaTpUIlbl

3 QOyHKIMH U TpadUKH

Oynkuus, crnocobsl 3amanus QyHkuuu. ['padux dynxnuu. B3aumuo oOparHbie

3.1 ¢byuakiun. YérHpie u HeuéTHble dyHkuuu. [lepuonundeckue QyHKIuu
Ob6nacTh ompeneneHuss W MHOXKECTBO 3HadeHud QyHkuuu. Hymum dyHkoum.

39 [IpoMexyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITHH.
MakcumMymbl U MUHUMYMBI (GyHKIUU. Haubonbiiee u HanMeHblee 3HAUYCHUE
(GYHKIIMH HAa TPOMEKYTKE

33 Crenennas ¢GyHKIMS C HaTypaldbHBIM W IENbIM MOKazateneM. E€ cBoiicTBa u
rpaduk. CoiicTBa U rpaduk KOpHS n-0¥ cTeneHU

34 Tpuronomerpuyeckue GyHKIIMH, UX CBOWCTBA U rpaduKu

3.5 ITokaszarenpHas u norapudmuueckas QyHKIINH, KX CBOMCTBA U TpadUKU

3.6 Touku paspeiBa. AcumntoThl rpadukoB ¢yHkuuid. CpoiicTBa  (yHKUUH,




HENIPEPBIBHBIX HA OTPE3Ke

3.7 [TocnenoBaTeabHOCTH, CIOCOOBI 33aHNUs TIOCIEOBATEIbHOCTEH
3.8 Apudmernueckas 1 reoMeTpudeckas nporpeccuu. @opmyia CI0KHBIX IPOIIEHTOB
4 Hauana maTemaTndeckoro aHanusa
4.1 [TpousBoanas ¢yHkuu. [Ipon3BoaHbIE AIEMEHTAPHBIX (HYHKINH
[IpumeHeHre TPOM3BOAHON K HCCIENOBAHUIO (YHKIMA Ha MOHOTOHHOCTH H
4.2 SKCTpeMyMBbl. HaxosxaeHne HauOoJbIIero M HaMMEHBIIEro 3HaueHHUs (QYHKIHUU Ha
OTpE3Ke
4.3 ITepBooOpasnas. MaTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHO0xecTBO, orepaluu HajJ MHOKecTBaMu. Jlnarpammsl Ditsiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnucarenpHasi CTaTUCTHUKA
6.2 BepositTHOCTB
6.3 Komb6unaropuka
7 I'eomeTpus
7.1 @uUrypsl Ha MIOCKOCTH
7.2 [IpsiMBbI€ M TJIOCKOCTH B POCTPAHCTBE
7.3 MHororpaHHuKH
7.4 Tena ¥ MOBEPXHOCTH BpallleHUS
7.5 KoopauHaTsl 1 BEKTOPBI




YYEBHO-METOJIMYECKOE OBECIEYEHUE OGPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YUYEBHBIE MATEPUAJIBI 1J1S1 YYEHUKA

Amumos III. A., Konsrua FO. M., Tkauésa M. B. u ap. Anrebpa u Hayana
MaTemaruieckoro ananmusa. 10—11 xiaccsl. ba3oBblil u yriyOnéHHbINA ypOBHU

METOAUYECKHUE MATEPHAJIBI UISA YUYUTEJIA

Amumos 1. A., Konsrun 10. M., TkauéBa M. B. u np. Anrebpa u Hayana
MaTemaruieckoro ananmusa. 10—11 xiaccsl. ba3oBeliil u yriyOn€éHHBINA ypOBHU
[Ma6ynun M. U., Tkauésa M. B., ®énoposa H. E. u np. Anrebpa u Hayana
MareMaTthudeckoro aHanusa. Junakruaeckue matepuainsl. 10 kimacc. ba3oBsiii u
yIIIyOJIEHHBIA YPOBHH

Tkauéa M. B., ®énoposa H. E. AnreOpa 1 Hayana MmaTeMaTU4eCKOro aHalu3a.
Tematuueckue Tectsl. 10 knacc. bazoBelii 1 yriy0i€HHBIN ypoBHU

®dénoponra H. E. zyuenue anreOpsl u Havan ananusa. Kuura nns yuurtens. 10—11
KJIaCChI

[Ma6ynunr M. U., TkauéBa M. B., ®énoposa H. E. u np. Anrebpa un Hayana
MaTeMaTH4ecKoro ananu3a. unakrudyeckre marepuansl. 11 kimacc. ba3oBslil u
yTIIyOJIEHHBIA YPOBHH

Tkauésa M. B. AnreOpa u Hayasia MaTeMaTUYECKOTO aHalin3a. TeMaTuuecKue TeCTHI.
11 knacc. ba3oBblit u yriyOnE€HHBIN YPOBHH.

Meroanueckue pekomenaanuu k yaeonuky . A. Anmumoa, 10. M. Konsaruna,

H. E. ®énoposoii u ap. M: «Ilpocsemienuney, 2023 r.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://m.edsoo.ru/f2a34950 - 6monmoreka [IOK

fipi.ru — caiitr ®enepanbHOro MHCTUTYTA MEJArOTMYECKUX U3MEPEHUN

resh.edu.ru — rocynapcrsennas o6paszopareibHas miatdopma «Poccuiickas
AIIEKTPOHHAS IIKOJIa»

.school-collection.edu.ru — eguHas KouIeKIus UGPOBBIX 00PA30BATEIBHBIX PECYPCOB
10 MaTeMaTuke, Mo kjiaccam, TeMam 1 Y MK.

uchportal.ru — yuutenbckuii mopTail, MEXayHapOIHOE COOOIIECTBO YUUTEIIEH,
COJICP’KUT KOJUIEKIIUIO aBTOPCKUX MPE3eHTALUN, YPOKOB U TECTOB, KOHTPOJIbHBIX PadoT U
pabouux mporpamm, B TOM YKCJIE [0 MaTeMaTHKE.
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