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IHHOACHUTEJIBHASA 3AIINCKA

Y4eOHblii Kypc «AnreOpa W Havala MaTEMATHYECKOTO aHAIM3a» SBISETCS OJHUM U3
HamOoJee 3HAYMMBIX B TPOTpaMMeE CpPEIHEro OO0IIero 0oOpa3oBaHUs, MOCKOJIBKY, C OIHOU
CTOpPOHBI, OH OOECIeYrMBaeT WHCTPYMECHTAIbHYIO 0a3y Ui H3y4eHHS BCEX eCTECTBEHHO-
Hay4YHBIX KYpCOB, a C JPYrod CTOpPOHBI, (POPMHUPYET JOTHYCCKOE W aOCTPAKTHOE MBIIIICHUE
oOydaronuxcss Ha YpOBHE, HEOOXOIUMOM JJIsi OCBOCHHS HH(DOPMATHKH, OOIIECTBO3HAHUS,
HUCTOPUH, CIIOBECHOCTH W JPYTHX JUCHHMIUIMH. B paMkax maHHOTO ydeOHOro Kypca
oOydaroniyuecss OBJQJICBAIOT  YHUBEPCAIBHBIM  SI3bIKOM  COBPEMEHHOW HAyKW, KOTOpas
(hopMyIHUpyeT CBOU TOCTIKEHUS B MaTeMaTHIECKO# (popme.

Y4eOHbIii Kypc anreOpbl W Havajdl MaTeMAaTHYECKOTO aHAM3a 3aKJIaJbIBACT OCHOBY JUIS
YCICITHOTO OBJAJCHUS 3aKOHAMH (U3WKH, XUMHH, OWOJOTHH, TOHHUMAHHUS OCHOBHBIX
TEHJCHIIMA Pa3BUTHS SKOHOMHKH W OOIISCTBEHHOW >XW3HHU, IMO3BOJISICT OPHUCHTHPOBATHCS B
COBPEMEHHBIX IU(MPOBBIX W KOMITBIOTEPHBIX TEXHOJOTHSAX, YBEPEHHO HCIOJIL30BaTh WX JUIS
nanpHeimero oOpa3oBaHMsl W B TOBCEIHEBHOW Ku3HM. B TO ke BpeMms oOBIajeHue
a0CTPaKTHBIMH M JIOTHYECKH CTPOTUMHU KOHCTPYKITUSMHU alireOphl © MaTeMaTHIECKOTO aHaJH3a
pa3BHBAcT YMCHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTH, JIOKA3bIBATH
YTBEPKICHHSI C IIOMOIIBI0O HHIYKIIMA W PacCYXJIaTh JETYKTUBHO, MCIIOJIB30BaTh 0000IICHNE U
KOHKpETH3aIlnio, a0CTparupoBaHWE W aHAJIOTHIO, (OPMHPYET KPEaTUBHOE M KPUTHYECKOE
MBIIIIICHHE.

B xoxe w3ydenus y4deOHOTO Kypca «AnreOpa W Hadala MaTEeMAaTHYECKOTO aHaJIH3ay
oOydaroniyecss TOJy4alOT HOBBIA ONBIT PEIMICHUS NPHKIATHBIX 33134, CaMOCTOSTEILHOTO
MMOCTPOCHHUSI MAaTEMaTHYECKHX MOJICJICH pEeaJbHBIX CHUTYalllid, WHTEPIPETAIMH TOJy4YESHHBIX
pelIeHUi, 3HAaKOMSTCS ¢ MpUMepaMU MaTeMaTH4YeCKUX 3aKOHOMEPHOCTEH B MPUpPOJIE, HAyKEe U
HCKYCCTBE, C BBIAAIOIIMMUCA MaTEMaTHUECKUMHU OTKPBITUSIMHU U UX aBTOPAMHU.

VY4eOHbIil Kypc oOnagaer 3HAUYUTEIbHBIM BOCHHUTATEIbHBIM MOTEHIHMAJIOM, KOTOPBIN
peanu3yeTcss Kak uepe3 Y4eOHbId Marepuall, CrnocoOCTBYIONMUN (OPMHPOBAHUIO HAYYHOTO
MHUPOBO33PEHHs, TaK © 4epe3 chnenuduky ydeOHOW  JAESITENbHOCTH, TpeOyromiei
MPOJIOJKUTENIFHOM ~ KOHLIEHTpAalUMW BHUMAaHUS, CAMOCTOSATEIbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJY4YE€HHBIN pe3ybTar.

B ocHoBe meroauku oOyueHus airedpe U HayalaM MaTeMaTUYECKOTO aHalIHu3a JICKUT
JeSITeIbHOCTHBIN MPUHIUI 00y4YeHHUS.

B ctpykType yuebHoro kypca «Anredpa u Hauaiza MaTeMaTUYECKOTO aHAJIM3a» BbIACICHBI
CIIEYIOIINE COJIep>KaTeNbHO-METOAMUECKHe JTHHUU: «Uucna u BblUUCICHUS», «DyHKIUH U
rpadukmn», «YpaBHEHUsI U HepaBeHCTBay, «Hauana MmaremaTinueckoro anaian3ay», «MHoOkecTBa U
Joruka». Bce OCHOBHBIE COAEpKATENbHO-METOAUUYECKUE JHUHUH HM3Y4YaroTCs Ha MPOTSHKEHHUH
JBYX JIeT OOy4eHHUs Ha YpOBHE CpPEIHEro OOIIero o0pa3oBaHUs, €CTECTBEHHO JOMOIHSSA IPYT
Jpyra M TOCTENEHHO HACHINIAsACh HOBBIMM TeMaMH W pasnenamu. J(aHHbIM y4eOHBIN Kypc
SBJIIETCS WHTErPATUBHBIM, IIOCKOJIbBKY OOBEAMHAET B ce0e coJepKaHue HECKOJbKHUX
MaTeMaTHYeCKUX JMCLUHUILUINH, TaKMX Kak anreOpa, TPUTOHOMETPHs, MaTeMaTUYECKUI aHaIu3,
TEOpHUsi MHOJKECTB, MaTeMmaruyeckas Jioruka u apyrue. [lo mepe Toro kak oOydaromiuecs
OBJIaJIeBalOT BCE Oojiee IMIUPOKUM MATEMATUYECKUM allaparoM, y HHUX MOCJIeI0BaTebHO
(dbopMUpYyeTCS U COBEPIICHCTBYETCS yMEHHE CTPOUTh MATEeMAaTUYECKYI0 MOJENb peallbHOM
CUTYaIliH, MPUMEHATh 3HAHUS, MOJTYYEHHBbIE MPH H3YUYEHHUU Y4EOHOTO Kypca, AJS pelIeHHs
CaMOCTOSITENIbHO C(HOPMYIMPOBAHHONW MaTeMaTUYeCKOW 3aJayd, a 3aTeM HWHTEepPIpPEeTHPOBATH
CBOM OTBET.

CogepxartenpHo-MeTOAMYEeCKass  JuHUS  «Yucma W BBIUMCICHHSA»  3aBepIlaeT
(hopMHUpOBaHHE HABBIKOB HCIOJIH30BAHUS JIEHCTBUTENBHBIX YHUCEN, KOTOpOoe OBLIO HAa4aTo Ha
ypOBHE OCHOBHOTO 00ImIero oopazoBanusa. Ha ypoBHe cpemnHero ooOuiero oOpasoBaHus ocoboe
BHUMaHUE yjaemnsieTcss (GOPMHUPOBAHUIO HABBIKOB PAIlMOHANBHBIX BBIYMCICHUH, BKIIOYAIONINX B
ce0s MCIOJIb30BaHUE PA3NUYHBIX (OPM 3aMHCH YHCIa, YMEHHE AeNaTh MPUKUIKY, BHITIOIHSITH



npUOIMKEHHBIE BBIYUCIICHNUS, OLICHUBATh YUCIIOBBIE BRIPAKEHUS, padOTaTh ¢ MaTEMaTUYECKUMU
KOHCTaHTaMM. 3HaKOMble OOy4yalOIIMMCS MHOKECTBA HATypajbHBIX, LIEJBIX, PAlMOHAIBHBIX U
JEUCTBUTENBHBIX YUCEI JIONOJHAIOTCS MHOXECTBOM KOMIUIEKCHBIX Yucel. B kaxaom u3 3Tux
MHOJKECTB PacCMaTPHBAIOTCSA CBOMCTBEHHBIE MY CIEIU(PHUECKIE 33a4H U ONEPALUU: ACTICHUE
HAlleJI0, ONEpPUPOBAHUE OCTATKAMM Ha MHOXKECTBE LEJBIX YHUCEI, OCOObIE CBOMCTBa
palMOHANBHBIX U MPPAMOHAIBHBIX YUCEN, apu(METHUYECKUE OTepaIii, a TaKKe H3BJICUCHHE
KOpDHS  HaTypaJbHOM  CTENIEHM Ha MHOXECTBE KOMIUIEKCHBIX uucen. braromaps
[IOCIEIOBATEIbHOMY  PACHIMPEHHIO KpPYra MCIOJIB3YEMBIX YHCEI U 3HAKOMCTBY C
BO3MO’KHOCTSIMH MIX TIPUMEHEHUS ISl PELICHUS Pa3IMYHbIX 33a7a4 (POPMUPYETCS TPEACTaBICHNE
0 €IMHCTBE MaTeMATHUKH KaK HayKu U €€ poJid B IOCTPOCHUU MOJEJeN pealbHOTO MUPA, IIHPOKO
HCIOJIb3YIOTCSL 000011IeHNE U KOHKPETH3alusl.

Jluaus «YpaBHEHHSI U HEPABEHCTBA» pEaIM3yeTCs Ha MPOTSHKEHUM BCEro oOydeHus Ha
YPOBHE CpeIHEro ooOmero oOpa3oBaHMsA, IIOCKOJIbKY B KaxkaoM pasjene IIporpammer
IIPEJYyCMOTPEHO PELICHHE COOTBETCTBYIOMIMX 3ajad. B pe3ynbraTe o0ydaromuecs OBIaJeBalOT
pa3IMYHBIMU  METOJaMHU  pELIEHUs palMOHAIbHBIX, MPPALUOHAIBHBIX, [O0Ka3aTeIbHbIX,
JOTapU(PMHUUECKUX U TPUTOHOMETPUUYECKUX YPaBHEHMH, HEPaBEHCTB M CHCTEM, a TakXke 3ajad,
cojepkauiux napaMmerpsl. llomydeHHble yMEHUS HIMPOKO HCIOJIB3YIOTCS HPU HCCIEIO0BAHUU
(GYHKIMM ¢ TOMOUIBIO TPOU3BOIHON, MPH PELISHUH MPUKIIATHBIX 3a]a4 U 3a/1a4 Ha HaX0XK/IeHue
HauOOJBIINX U HAUMEHBIINX 3HaueHU QyHkuu. [lanHas copepikarenbHas JTUHUS BKIIIOUAET B
ceba Takxke (QopMUpOBaHHWE YMEHHUH BBINOJHATH pacdy€rsl 1Mo ¢opmynam, npeoOpa3zoBaHUs
palOHaIbHBIX, UPPALUOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHHM, a TaKkkKe BbIpaKEHUH,
coJepXkKaluxX cTeneHu M Jorapu¢mel. braromaps u3ydeHuro anreOpandeckoro Marepuana
MIPOUCXOJUT  JajibHEHIee pa3BUTHE AJITOPUTMHUYECKOTO U aOCTPAaKTHOTO  MBIILICHUS
oOyyaromuxcs, (GOPMHUPYIOTCS HAaBBIKU JEIYKTHBHBIX PACCYXJIEHHUH, pabOThl C CUMBOJIbHBIMU
(dopmam, PEICTABICHHS 3aKOHOMEPHOCTEH U 3aBUCHUMOCTEN B BUJEC PAaBEHCTB U HEPABEHCTB.
AnreOpa npennaraet 3pQeKTHBHbIE HHCTPYMEHTHI AJIs1 PELICHUs IPAKTUYECKUX U €CTECTBEHHO-
Hay4HBIX 337124, HaIJIAJHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKH.

ConepxaTenpHO-MeToAUUeCKast JIMHUSA «DYHKIUU U TpaQUKM» TECHO NEpeIuieTaeTcs ¢
IpYrUMH  JMHHUAMH ~ y4eOHOTO  Kypca, IIOCKOJIBKY B  KAaKOM-TO  CMBbICIE  3aJaér
[IOCIIEIOBATEIbHOCTh ~ M3y4eHHMs  MaTepuana. V3yueHue  CTENEHHOM, IMOKa3aTesIbHOM,
norapu(pMUUECKON U TPUTOHOMETPUUYECKUX (PYHKIMH, UX CBOMCTB M IpaMKOB, HCIIOJIb30BAHNE
GyHKUMH U pellleHus 3a7ad U3 JIPYruxX Y4eOHBIX NpPEAMETOB M pPEaJbHOW JKU3HU TECHO
CBSI3aHO KAaK C MaTeMaTHYECKUM aHAJIM30M, TaK U C pElIeHUEM ypaBHEHMH M HepaBeHCTB. Ilpu
3TOM OO0JIblIOE BHUMAaHUE yaeisercs (OPMUPOBAHMIO YMEHHs BbIpaXarb (opMysiaMu
3aBHCUMOCTH MEXIy pa3jIMYHbIMU BEIMYMHAMH, MUCCIEJOBATh MOJy4YEeHHbIE (DYHKIMH, CTPOUTH
ux rpaduku. Marepuan 3TOH cojepkKaTelbHOM JIMHUM HALEleH Ha pa3BUTHE YMEHUN U
HaBBIKOB, IMO3BOJIAIOIIMX BBIPAXaTh 3aBHCUMOCTH MEX]y BEJIMYMHAMHM B pa3in4yHON (opme:
aHAJIMTUYECKOH, rpaduueckoil M cnoBecHoM. Ero wusydeHuwe crnocoOCTByeT pa3BUTHUIO
QITOPUTMUYECKOTO  MBIIUIEHHUs, CIIOCOOHOCTM K  O00OOLIEHMIO M KOHKpEeTH3alluu,
UCIOJIb30BAHUIO aHAJIOTHH.

CopnepxatenpHas nuHus «Hauana maremaTHMuecKoro aHaian3a» MO3BOJISET CYLIECTBEHHO
paclIMpUTh KpYr Kak MaTeMaTHYeCKUX, TaK M MPHUKIATHBIX 3a/1a4, JOCTYIMHBIX 00y4aronumcs,
TaK KaK y HUX IMOSIBJISETCS BO3MOXKHOCTb CTPOUTH IpaUKU CIOKHBIX (QYHKIIMHA, ONPEeNsTh UX
HauOoJIbIINE U HAUMEHbIINE 3HAUYEHUS, BBIYUCIATh IUIOMAAN GUryp u o0ObEMBI Tel, HAXOAUTh
CKOPOCTM M YCKOpPEHHs mpoueccoB. JlaHHas cozaepkaTeinbHas JIMHHAA OTKPBIBAET HOBBIE
BO3MOXXHOCTH IIOCTPOEHHS MAaTE€MaTH4YECKMX MOJENEH pEalbHBbIX CHUTyaluil, IO3BOJIET
HaxXOJWTh HaWIydlllee pEHICHHE B MNPHUKIAJHBIX, B TOM 4YHCIIE COLMAIbHO-IKOHOMHYECKUX,
3ajayax. 3HAKOMCTBO C OCHOBAMH MAaT€MaTHYECKOTO aHallM3a CHOCOOCTBYET pa3BUTHIO
abCcTpakTHOTO, (POPMATBHO-IOTUYECKOTO M KPEaTUBHOTO MBIIIJICHUS, (OPMUPOBAHUIO YMEHUIH
pacro3HaBaTh 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 «MHOXKECTBA M JIOTHKA» BKIIOYaeT B ceOs
OJICMCHTBI TCOPHHU MHOXKCECTB U MaTeMaTHYECKOM JIOTUKH. TeOpeTI/IKO-MHO)KeCTBeHHBIe
MIPEJICTaBJICHHS] MTPOHU3BIBAIOT BECh KypC NIKOJLHOM MaTeMAaTHKH W TpeiarailoT Hauboliee
YHUBEpPCAJIbHBIA S3bIK, OOBEAUHSIONIMI BCE pa3lesibl MaTeMaTHKU U €€ IPUJIOKEHUH, OHM
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 HCHOJb30BATH €ro IJId BBIPpAXKCHUSA CBOUX MBICJIEH. I[pyTI/IM
Ba)XHBIM IPHU3HAKOM MATCMATHKU KaK HAYKH CJIICAYCT NPU3HATH CBOfICTBeHHYIO el CTPOroCThb
00OCHOBaHMH W  CJEJOBAHWE OIPEHCIEHHBIM MpPaBUJIAM IOCTPOCHUS  JOKa3aTEIIbCTB.
3HaKOMCTBO C JJIEMEHTAaMH MaTeMaTH4YEeCKOH JIOTMKH CIIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO
MBIITJICHU S 06y11a}01111/1xcs[, MO3BOJIACT UM CTPOUTH CBOU PACCYKJACHUA Ha OCHOBEC JIOTHUCCKHX
npaBuil, GOPMUPYET HABBIKM KPUTUUYECKOTO MBIILICHUS.

B yue6HOM Kypce «AnreOpa W Hadala MaTEeMaTHYEeCKOTO aHAlM3a» TPUCYTCTBYIOT
OCHOBBI MaTeMaTU4YCCKOI O MOACIINPOBAHUA, KOTOPBIC IIPHU3BaHbI 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 IMPOrpaMMabl,
MOCKOJIBKY BECh MaTepHan y4eOHOTO Kypca IMUPOKO HCIIONB3YeTCs ISl PEIICHUsT MPHUKIIATHBIX
3amad. [lpm pemieHMM pealbHBIX TPAKTHYECKUX 3amad  oOydJarolwecs pa3BHUBAOT
HaAOJIOIaTeNIFHOCTh, YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIIOIB30BATh
aHAJIOTHIO, 0000mAaTh W KOHKPETH3HpPOBaTh Mpodiiemy. JlesaTenbHOCTh 1Mo (OPMHPOBAHUIO
HABBIKOB PEIICHUS MPHUKIIAIHBIX 3a/1a4 OPraHU3yeTCs B MPOIIECCe U3YYCHHS BCEX TEM Y4eOHOTO
Kypca «AnreOpa 1 Hadara MaTeMaTHYECKOTO aHAIIN3a).

Ha m3ydenune yueOHOTO Kypca «Anredpa v Havajsa MaTeMaTHdecKOro aHaJIi3a» OTBOTUTCS
272 4vaca: B 10 xmacce — 136 gacoB (4 ywaca B Henmenmio), B 11 kmacce — 136 gacoB (4 vaca B
HEJIEIIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC

Yuciaa ¥ BbIYMCICHUS

Parmonanbubie uncina. OOBIKHOBEHHBIE W JIECSTUYHBIE JPOOHU, MPOIEHTHI, OECKOHEUHBIE
nepuoauueckue apoou. [Ipumenenue 1podeil 1 NPOLEHTOB /s PEIICHUs IPUKIAIHBIX 3a/1a4 U3
pa3IMYHBIX OTPaCiEll 3HAHUW U peajbHOU KU3HU.

JleiicTBuTenpHble uncia. PanmoHanbHble M HMppalUMoOHANbHBIE yucia. Apudmernyeckue
OIEpalMM C JECHCTBUTEIBHBIMU YHCIaMU. MOIyib IEHCTBUTEIBHOIO YMCIIA U €r0 CBOWCTBA.
[TpubnmkEHHbIE BBIYMCICHUS, TpPaBWJIA OKPYIJICHUS, TPUKUAKA M OICHKAa pe3yibTaTta
BBIUHCIICHU.

Crenens ¢ nensiM nokxasareneMm. bunom Herotona. Mcnonb3oBanue noaxoasmei Gpopmbl
3aMycy JeMCTBUTENBHBIX YNCEN JUIsl pElIeHNs MPAKTUUECKUX 3a1a4 U IPEICTaBJICHNS JaHHbIX.

Apudmernueckuil KOpeHb HaATypaJIbHON CTENIEHU U €r0 CBOMCTBA.

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

Jlorapudwm uncna. CoiictBa norapudma. JleciTuaable U HATypaIbHBIC JIOTApU(PMBI.

CuHYyC, KOCHHYC, TaHT€HC, KOTAHT'€HC YHCIOBOIO ApryMeHTAa. APKCHHYC, apKKOCHHYC H
ApPKTAaHI'€HC YHMCIIOBOTO apryMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxnectBa M TOXJIECTBEHHbIE IMpeoOpa3oBaHUsA. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCWIIBHBIE ypaBHEHHS U YpaBHEHUs-CIIEACTBUsL. HepaBeHCTBO, pelieHne HepaBeHC CTBA.

OcHOBHBIE METObI PEHICHUSI LENbIX U IPOOHO-pAllMOHATBHBIX YPAaBHEHUN U HEPABEHCTB.
MHorousieHsl OT OJHOM IEpPEeMEHHOH. JleneHrMe MHOrOYIeHa Ha MHOTOYJIEH C OCTAaTKOM.
Teopema be3y. MHorowieHs! ¢ nensiMu ko3 dunuenramu. Teopema Buera.

[IpeoOpa3oBaHMs YUCIOBBIX BRIPAXKEHHH, COIEPIKAITUX CTENIEHU U KOPHHU.

Hppauunonaneusle  ypaBHeHHs. (OCHOBHBIE METOABI  PELICHHUS  HMPPALMOHAIBHBIX
YpaBHEHUU.

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

[IpeoOpaszoBanue BhIpaKEHUH, COAEPIKALIUX JTOTapru(DMBI.

Jlorapudmuueckue ypaBHeHHs. OCHOBHBIE METOJBI pEIICHUS JOrapuMUYECKUX
YpaBHEHUH.

OcHoBHble TpHUroHOMeTpuueckue Qopmynsl. [IpeoOGpa3oBaHne TPUTOHOMETPHUUECKHUX
BBIpKEHUI. PellleHre TPUroHOMETPpUUECKUX YPAaBHEHUM.

Pemienne cucrem nMHEHHBIX ypaBHEHUM. MaTpuiia CUCTEMbl JMHEHHBIX YpaBHEHUH.
Onpenenurens MaTpulbl 2X2, €ro reOMETPUYECKHM CMBICI W CBOWCTBA, BBIYUCIEHHE €ro
3HAUYEHMs], IPUMEHEHNE ONPENCIIUTENS )i PEIICHUs CUCTEMBbI JIMHEWHBIX ypaBHEeHM. Pelenue
MPUKIIAJHBIX 3a/1a4 C MIOMOILBI CUCTEMBbI JIMHEWHBIX ypaBHEeHU. VccienoBanue nocTpoeHHOU
MOJIEJH C MIOMOIIBIO MAaTPHUIL U ONPEACIIUTEIECH.

[TocTpoeHne mMareMaTHYECKUX MOJIENEH peabHON CUTyallud C MOMOUIbIO YPAaBHEHUH U
HepaBeHCTB. [IpumeHeHNe ypaBHEHUH M HEPABEHCTB K PEILICHUI0 MAaTEMaTHMYECKHX 3aJad U
3aJa4y U3 Pa3IUUHbIX 00JacTell HAyKH U peajbHOM KU3HU.

DyHKUUH U TPaPUKHU

OyHKIMA, crnocoObl 3aaaHus (QyHKIuU. B3aumuo oOpatHble QyHkiuu. Kommosumus
¢bynkuuit. I'paduk pyHkunu. DneMeHTapHble peodpa3zoBaHus rpauKoB (GyHKIIMHA.

OO6nactp omnpeneneHuss 1 MHOXKecTBO 3HaueHUH ¢yHkuuu. Hymu gynkmuu. [Tpomexyrku
3HaKonocTossHCcTBa. UETHble M HeuéTHble QyHkuUH. [lepuognueckue QyHKiuu. IIpomexyTku
MOHOTOHHOCTH (D)yHKIHMU. MakCUMyMbl 1 MUHUMYMbI QyHKIMH. Hanbosnbiiee U HauMeHbIlee
3Ha4YeHUs1 PYHKIIUH Ha IPOMEXKYTKE.



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

CrenenHas QyHKIUS ¢ HATypaJdbHBIM M IEJbIM IMOKa3areneMm. EE cBoiicTBa u rpaduk.
CBoiictBa U rpaduK KOpHSA N-Oi CTENEHH Kak (PYHKIHMHU OOpaTHOM CTENEHH C HATypaIbHBIM
IIOKa3aTeseM.

[NoxazaTtenpHast U norapupmMudeckas GyHKIHH, X CBOHCTBa U rpaduku. Mcnonp3oBanne
rpaduKoB QYHKIUHA U peICHHs ypaBHEHUH.

Tpuronomerpuveckass OKpPYXHOCTb, OIpENEICHHE TPUTOHOMETPHUYECKHX  (DyHKIMiA
YHUCJIOBOI'O ApryMEHTA.

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

Hayana maTteMaTH4ecKoro aHajam3a

IlocienoBaTenbHOCTH, CIIOCOORI 3aJaHus OCIIEA0BaTEILbHOCTEH. MeTo ] MaTeMaTHYeCKOM
MHIYKOUU. MOHOTOHHBIE M OTPaHUYEHHBIE ITOCIIEIOBATEIBHOCTH. VICTOpHS BO3HHKHOBEHUS
MaTeMaTHYECKOro aHaJIN3a KaK aHajln3a 0ECKOHEUYHO MaJlbIX.

Apudmernueckas U reoMeTrpuueckas mporpeccud. beckoHeuHo — yObIBaromas
reoMerpuueckas nporpeccus. CyMMa OeCKOHEUHO YOBIBarOIIEd I€OMETPUUECKON MPOTPECCHH.
JIuHEeWHBII M SKCHOHEHUHAIbHBIM pocT. Yucino e. Dopmyna CIOKHBIX MPOLEHTOB.
Hcnonp30Banne Mporpeccru Uil pelIeHNs pealIbHbIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepriBHble (QyHKIMH M UX cBoWcTBAa. ToukM paspbiBa. ACHUMITOTH TpaduKOB
¢byukuuii. CBoiicTBa (QyHKIMI HENpephIBHBIX Ha OTpe3ke. MeToa MHTEpBalOB JUIsl peUIeHUS
HepaBeHCTB. [I[puMeHeHne CBONCTB HENPEPhIBHBIX (YHKIMIM [Tl pEIIeHUs 3a/1ad.

[TepBast u BTOpast mponsBoaHbIe QyHKIMH. OnpeneneHue, TeOMETPUIECKAN U (PU3HIECKHI
CMBICJI IPOU3BOTHOM. YpaBHEHHE KacaTeIbHOU K TpaduKy (pyHKIHH.

IIpounsBosaHble neMeHTapHbIX QyHKUIUH. [Ipon3BoaHas CyMMBbI, TPOU3BENECHUS, YACTHOTO
Y KOMITO3HITUHU (YHKITUH.

MHo:kecTBa M JI0THKA

MHOK€eCTBO, OIepalry HaJl MHOKECTBaMU M UX cBoMcTBa. Jluarpammel Jinepa—BenHa.
IIpyMeHEHNE TEOPETUKO-MHOKECTBEHHOIO ammapara Uil ONUCAaHUS PEaJbHBIX INPOLIECCOB U
SBJICHUH, TIPU PEIICHUM 3a]1a4 U3 APYruX y4eOHBIX IPEIMETOB.

Omnpenenenue, TeopeMa, CBOHCTBO  MAaTeMaTH4YEeCKOro  OOBEKTa,  CIEICTBHE,
JOKa3aTeJIbCTBO, PABHOCWIBHBIC YPABHEHUS.

11 KJIACC

Yuciaa v BbIYMCTIEHUS

Hartypanbnubie u menble yucna. [IpuMeHeHue MPU3HAKOB JAEIMMOCTH LIETBIX 4YHCEl,
HanOospmuii oo aenutens (nanee — HOJl) m HanmensInee odmee kpatHoe (namee — HOK),
OCTaTKOB IO MOAYIIO, anroputMa EBKinaa i1 penienus 3a/1a4 B IebIX YnCax.

KommuiekcHbie uymciia. AnreOpandeckas ¢ = TPUTOHOMETpHUYECKass (OpMBI  3amucu
KOMIUIEKCHOTO 4Hcia. ApudmMeTrndeckue ornepanyy ¢ KOMIUIGKCHBIMHU 4uciaMmu. M300pakeHue
KOMIIJIEKCHBIX YHCENl Ha KOOpAuHaTHOU miockoctu. @opmyna Myaspa. KopHu n-oif crenenu u3
KOMITJIEKCHOTO 4yHcna. [IpuMeHeHHe KOMIUIEKCHBIX 4YHCeNl s pelieHus (Qu3nueckux u
reOMETPHUECKUX 3a/1a4.

YpaBHeHHUS U HEPABEHCTBA

Cucrema U COBOKYITHOCTh YpaBHEHUH U HEPAaBEHCTB. PaBHOCHIIbHBIE CHUCTEMBI U CUCTEMBI -
ciencTBusi. PaBHOCUIIbHBIE HEPABEHCTBA.

OT60op KOpHEW TPUTOHOMETPUYECKUX YPABHEHHH C TOMOIIBI0 TPUTOHOMETPUYECKOU
OKPYKHOCTH. Pelienne TpuroHoMeTpuieckux HepaBeHCTB.

OCHOBHBIE METO/IBI PEIICHUS TOKA3aTEeNbHBIX U JIOTapU(MUIECKIX HEPABEHCTB.

OcCHOBHBIE 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
¢byukuuil. [IpaBuna HaxoxXaeHHs TEPBOOOPA3HBIX.

NHuterpan. I'eomerpruecknii CMpICII HHTErpasia. Beruncinenne 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 BOCIMTAHMS:

COPMHPOBAHHOCTh TPAKIAHCKON MMO3WUIMU  OOYYArOIIerocsi Kak aKTHBHOTO U
OTBETCTBEHHOTO 4JIE€HA POCCHUHCKOro OOIIECTBa, MPEICTABICHUE O MAaTEMaTUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3MYHBIX CTPYKTYp, SBICHHUH, MPOIEAYp TPaKIAHCKOTO OOIIecTBa
(BBIOOPHI, OMPOCHI W JPYroe), yMEHHWE B3aMMOJCHCTBOBATH C COLMAIBHBIMH HHCTUTYTAMHU B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAUCHHUEM;

2) NaTpMOTHYECKOTO0 BOCIIUTAHMS:

c(OpPMUPOBAHHOCTh POCCUNCKOM Tpa’kJaHCKOW MACHTUYHOCTH, YBOXKECHUS K IPOLUIOMY U
HACTOSIIEMY POCCHUICKOW MAaTEMAaTHKH, [IEHHOCTHOE OTHOIIEHUE K JOCTHKEHHUSIM POCCHICKHX
MaTE€MaTHUKOB M POCCHMCKOW MAaTeMaTUYECKOM IIKOJbI, UCMOJb30BAHUE ITHUX JIOCTH)KEHUU B
JIPYrUX HayKax, TEXHOJOTHIX, chepax SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA

OCO3HAHHME JyXOBHBIX IIEHHOCTEH  pOCCHUHCKOTO  Hapojaa, c(pOpPMHUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUS, ITHUECKOTO MOBEACHHS, CBA3AHHOTO C MPAKTHUYECKUM TPUMEHEHUEM
JTOCTIDKCHHN HAyKH M JCSATENBHOCTHIO Y4E€HOTO, OCO3HAHWE JUYHOTO BKJIAJa B TOCTPOCHHUE
YCTOMYHMBOTO OYAYIIETO;

4) 3cTeTMYeCKOro BOCIIUTAHMS:

JCTETUYECKOE  OTHOLIEHHE K  MHpPY, BKJIIOYass  OCTETUKY  MAaTeMaTH4YECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJa4, pEIICHUH, PACCY)KJCHHH, BOCHPHHUMYHMBOCTh K
MaTeMaTHYECKUM acCIEeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA;

5) pusnveckoro BOCIMTAHUSA:

chOpMUPOBAHHOCTh YMEHUS IPUMEHITh MAaTEMAaTUYECKHE 3HAHUSI B HHTEPECAX 3J0POBOTO
n Oe3omacHoro oOpasa >KM3HH, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 370POBBIO (370pPOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHATHIA U OT/AbIXA, peryispHas (Gu3nueckas akTUBHOCTD),
(buznyecKoe COBEPIICHCTBOBAHME MPU 3aHATUSIX CIOPTUBHO-03/I0POBUTEIBHON J€ATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYyZly, OCO3HAHUE I[IEHHOCTH TPYJ0JIIO0US, HHTEPEC K Pa3IU4HbIM cepam
podeccHoHaANbHOM NEesATeNIbHOCTH, CBSI3aHHBIM C MAaTeMAaTUKOW M e€ MPHIOKEHUSIMH, YMEHUE
CoBeplIaTh OCO3HAHHBIA BBIOOp Oyaymield mnpodeccun W PeaTU30BBIBATH COOCTBEHHBIE
KU3HEHHBIC IUIaHbl, TOTOBHOCTb M CIIOCOOHOCTH K MaTeMaTH4eckoMy oOOpa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUH
MPAaKTUYECKUX 33]1a4 MaTEMaTUYECKOW HaIlPaBJIECHHOCTH;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh DKOJIOTUYECKOW KyJIbTYphl, TOHHUMaHHE BIUSHUS COIHAJIBHO-
SKOHOMHUYECKHX IIPOLIECCOB HA COCTOSHHUE IPUPOJHOM M COLUAIBHON Cpelbl, OCO3HAHUE
rII00ambHOTO  XapakTepa  OKOJIOTMYECKUX  MpoOsieM, OpUeHTalus Ha  [pPUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU JUTs pelIeHus 3a1ad B 00JacTU OKpYXKAroIiel cpeipl, MIaHUPOBaHUE
MOCTYINKOB U OLIEHKU WX BO3MOXKHBIX MOCJIEICTBUN JIJIsl OKPYKAIOUIEH Cpeibl;

8) neHHOCTH HAYYHOr0 NO3HAHUSA:

chOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKd M OOIIECTBEHHOM MPaKTUKH, MOHUMaHUE MAaTeMaTUYEeCKOW HayKd Kak cgepbl
YEJIOBEUYECKOUN AESITENIbHOCTH, ITANOB €€ pa3BUTHs M 3HAYMMOCTH Ui Pa3BUTUS LIMBUIIN3ALINH,
OBJIQJICHHUE S3bIKOM MATEMAaTHUKU U MaTEMaTUYECKOM KYJIbTYpOil KaK CpeICTBOM MO3HAHUS MUPA,
TOTOBHOCTH OCYIIECTBIISITh MPOEKTHYIO U MCCIIEI0OBATEIbCKYIO AEATEIbHOCTh UHIMBUAYAIBHO U

B IpyMIIE.



METAINIPEJMETHBIE PE3YJIBTATHI

Ilo3naBaTenbHbIC yHHBepPcadbHbIE YueOHbIE JelCTBUS

Ba3oBble 1ornyeckue geiicTBus:

BBISIBIIAITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPHU3HAKH MAaTEMaTHYECKHX OOBEKTOB,
MOHATUH, OTHOWIECHUA MEXIy TMOHATHAMH, (QOPMYIUPOBATH ONPEACICHUS TOHATHH,
YCTAQHABJIMBATh CYNIECTBEHHBIH MpPHU3HAK KIACCU(PHUKAIMHA, OCHOBAHHUA JUIA OOOOLICHHS W
CpPaBHEHMUSI, KpUTEPUU ITPOBOAMMOIO aHAIIN3A;

BOCIPUHUMATh, (HOPMYIHPOBATh W MPEOOPa3OBHIBATH CYKICHHS: YTBEPIUTEIbHBIC U
OTpULATENIbHbIE, €MHUYHBIE, YACTHbIE U OOLIUE, YCIOBHBIE;

BBISIBJISITh MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOpEYUs B (akTax,
TaHHBIX, HAONIOAEHUAX W  YTBEPXKICHMSIX, TMpeajgaratb KpUTEpUH JJIs  BbISBJICHUSA
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

JieNlaTh BBIBOJBI C HCIOJIb30BAHHWEM 3aKOHOB JIOTMKH, IEIYKTHUBHBIX W HHIYKTHBHBIX
YMO3aKJIOYEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MIPOBOJUTH CaAMOCTOSITENIHO JI0Ka3aTebCTBA MAaTEMaTUUECKUX YTBEP)KAECHUHN (IIpsiMble U
OT TPOTUBHOTO), BBICTpAUBaTh AapryMEHTAlUI0, MPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYX/IEHUS U BBIBOJIBI;

BBIOMpaATh cHocob pemieHus ydyeOHOM 3amaun (CpaBHMBAThb HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh HauOosiee MOAXOIANIMM € Y4E€TOM CaMOCTOSITENIBHO BBIJIEIEHHBIX
KpUTEPUEB).

Ba3oBble uccienoBare/ibCKkue 1eHCTBUA:

HCIOJb30BaTh BOIPOCH! KaK UCCIIEI0BATEIbCKUI MHCTPYMEHT MO3HAHUS, (GOPMYIUPOBATH
BONPOCHI, (PUKCHpYIOIIME NPOTHBOPEUHE, NpPOOIEMy, YyCTaHABIMBAaTh HMCKOMOE U JAHHOE,
(bopMupOBaTh TMIOTE3Y, APT'YMEHTHPOBATh CBOIO MO3UINI0, MHEHHE;

IIPOBOJIUTh  CAMOCTOSITENIBHO  CIUIAHUPOBAHHBI ~ HKCIEPUMEHT, HCCIEA0BAaHHE 10
YCTQHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro OOBEKTa, SIBJIECHHUS, IPOLECCa, BBISBICHUIO
3aBUCUMOCTEHN MeX 1y 00BEKTaMHU, SBICHUSMH, IPOLIECCAMU;

CaMOCTOATENIbHO (hopMyMpoBaTh 00OOIIEHUS M BBIBOJIBI [0 pe3ysbTaTaM MPOBEIEHHOTO
HaOJI0/IeHNs, UCCIIEI0BAHMS, OLIEHUBATh JOCTOBEPHOCTD IOJIy4YEHHBIX PE3yJIbTaTOB, BHIBOJIOB U
000011IeHMIT;

IIPOrHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOLECCA, a TAKXKE BBIABUIaTh MPENOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBUSIX.

Pa6ora ¢ undopmanmeii:

BBISBJIATh J1eUIUTH HHPOPMALIUHU, JAHHBIX, HEOOXOIUMBIX AJIS1 OTBETa Ha BOIPOC U JJIS
peleHus 3a/1auu;

BbIOMpaTh MHGOpPMAIMIO M3 HMCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJIM3UPOBATb,
CHCTEMaTU3UpOBaTh U HHTEPIPETUPOBATh HMH(POPMAIMIO Ppa3IUYHBIX BUAOB U (HopMm
IIPECTaBICHMUS;

CTPYKTypUpOBaTh  HMH(pOpMAlMIO, MPEACTaBIATh €€ B  pa3NuuHbIX  (opmax,
WTIOCTPUPOBATH IpahuuecKu;

OLICHUBATh HAAEKHOCTh MH(OpPMAIMM 1O CaMOCTOSTEIBHO CHOPMYIUPOBAHHBIM
KPUTEPHUSM.

KoMMmyHukaTuBHbIE YHUBEpPcaIbHbIE yueOHbIe elicTBUS

Oo0menne:

BOCIIPUHUMATh W (DOPMYIUPOBATh CYXKJICHUS B COOTBETCTBHM C YCIOBHUSMHU W IIENSAMU
oOmIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHHS] B YCTHBIX M MUCHBMEHHBIX



TCKCTAaX, JaBaTb TIMOACHCHUA IO XOAY pCHICHUA 3aJadyud, KOMMCHTHUPOBATH HOJIy‘-IeHHBIfI
pe3yibTar;

B X0Jie OOCYXJCHHUS 3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYKIAaeMOW TeMBbI, IPOOIEMBI,
pemaeMoi/’I 3aa4u, BBICKA3bIBATh HWJACH, HALICJICHHBIC HA IMOUCK PCIICHHA, COIOCTABJIATL CBOU
CYXJIEHHsI C CYXJCHUSIMH APYrHMX YYACTHHKOB JUAJIOTa, OOHApYKUBATh PAa3IM4Me U CXOJCTBO
MO3HIUH, B KOPPEKTHOU hopMe POPMYIHPOBATH PA3HOTIIACHS, CBOU BO3PAKCHUS;

NpCACTAaBIATEL PCE3YJIbTAaThl PCIICHUA 3aJadd, SKCIICPUMCHTA, HCCICAOBAHUA, ITPOCKTA,
CaMOCTOSITEJIBHO  BbIOMpaTh (GopmaT BBICTYIUIEHHS C Y4€TOM 3aJad [pPE3CHTAlUuu U
0COOEHHOCTEH ayJUTOPHH.

PeryisiTuBHbIE YHHBepPCAJIbHbIE YUeOHbIE AeiicTBUSI

Camoopranu3anusi:

COCTaBJIATH IUIaH, aJTOPUTM pEIIeHHs 3a/add, BBIOMpATh CIOCOO pemeHHs ¢ y4ETOM
UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh W KOPPEKTHPOBATH
BapUaHTHI pelIeHUH ¢ y4€TOM HOBOM MH(pOpMaLIHH.

CaMOKOHTPOJIb, SMOLMOHAIbHbII HHTE/JIEKT:

BJIQJICTh HABBIKAMH TIO3HABATEILHON pe(IeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI
U MBICTHTENBHBIX MPOIECCOB, WX pE3yJAbTaTOB, BJIANETh CIIOCOOAMH  CaMOIIPOBEPKH,
CaMOKOHTPOJIS TIPOIIEcCca U pe3yabTaTa PelICHNs MaTeMaTHIECKOW 3a1auu;

MPEIBHJICTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh INPH PEHICHUM 3aJa4d, BHOCHTH
KOPPEKTHBBI B JICATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIIBCTB, JAHHBIX, HAHJACHHBIX ONIHOOK,
BBISIBJICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBHE pe3yJibTaTa IEIH U YCIOBHSIM, OOBICHATH TPUIHHBI
JNOCTHKEHHS] WJIM HEAOCTI)KEHMsI PE3yJabTaTOB JeATEIbHOCTH, HAXOJWUTh OIIMOKY, [daBaTh
OILICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHasi 1eATEJbHOCTD:

MMOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYAIbHOW pabOThl IpU
pelieHnd y4eOHBIX 3a/Jay, MPUHUMATh IeJlb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATH
OpraHU3aIMI0 COBMECTHOW pabOThI, pacmpenessiTh BUABI padOT, JTOroBapHBaThCS, 00CYXKIATh
MIPOLIECC U Pe3yNIbTaT paboThl, 000011aTh MHEHUS! HECKOJIBKUX JIIOJICH;

y4acTBOBAaTh B TPYMIOBBIX (hopMax paboThl (0OCYXIeHUS, OOMEH MHEHHH, «MO3TOBBIE
WITYPMb» U HHBIE), BBIIOJHATH CBOI 4acTh pabOThl U KOOPAMHUPOBATH CBOM JACUCTBUS C
JPYTMMU 4YJI€HaMH KOMaHbl, OLIEHWBAaTh KayecTBO CBOEro BKJaJa B OOIIMHA MPOIYKT IO
KpUTEpUsaM, cHhOpMyIHPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBUSI.

INPEIMETHBIE PE3YJIBTATbBI

K konmy oOyuenuss B 10 kjacce oOydarouuiics MOJIYYHUT CIEIYIOIIME MpeIMETHBIC
pe3ynbTaThl O OTICIBHBIM TeMaM pabodeil mporpamMmbl yueOHOro Kypca «Ajiredpa v Havamna
MaTeMaTUYECKOI0 aHaIU3ay:

Yuciaa v BbIYMCTIEHUS:

CBOOOJHO OMEPUPOBATH MOHATUSAMU: PAMOHAIEHOE YUCIIO, OECKOHEUHasl TepruoanYecKas
Ipo0Ob, TPOIEHTHI, UPPAIMOHATBLHOE YHCIIO, MHOXKECTBA PAlMOHATNBHBIX U JIEHCTBUTEIBHBIX
YHUCeN, MOYJIb ACMCTBUTEILHOTO YUCIA;

MPUMEHSTH IPOOU U MPOIEHTHI I PEIICHUs MPUKIAIHBIX 33724 U3 PAa3INYHBIX OTpacien
3HaHUH U PEATbHOM JKU3HU;

MPUMEHSITh TPUONIKEHHBIE BBIUUCICHUS, MPABUIA OKPYIJCHHS, MPUKUAKY U OIIEHKY
pe3ynbTaTa BEIYMCICHUI;



cBOOOJTHO ONEpPUPOBATH IMOHATHEM: CTENEHb C IEJIbIM I0Ka3aTeleM, HCIOIb30BaTh
NOAXOASAIIYI0 (OpMY 3amHCH ACUCTBUTENBHBIX YHCEN JJIS pEIICHUS MPAKTHYECKHX 3a1ady U
IIPE/ICTaBICHMS IaHHBIX;

cBOOOJTHO OTIEPHPOBATH MOHATHEM: apU()PMETHUECKHI KOPEHb HATYpaJIbHOW CTETICHHU;

cBOOOJTHO OTIEPHPOBATH MOHATHEM: CTETIEHb C PAlMOHAIBHBIM ITOKa3aTeleM;

cBOOOJTHO OTEpPHPOBATH MOHATUSAMH: Jorapu(M dHCIA, JECATUYHBIE W HATypalbHbIC
norapumsl;

cBOOOJTHO OTIEPHPOBATH MOHATUSIMH: CHHYC, KOCHHYC, TaHT'€HC, KOTAHI'C€HC YHCIJIOBOTO
apryMeHTa;

OTIEpUPOBATH NOHITUSIMU: APKCUHYC, APKKOCUHYC M apKTaHI'€HC YHCJIOBOTO apryMeHTa.

YpaBHeHusi U HepaBeHCTBA:

CBOOOJHO  ONEpPUPOBaTh  MOHATHSAMH:  TOXKIECTBO,  ypaBHEHHE,  HEPaBEHCTBO,
PaBHOCHJIbHBIE YPABHEHUS U YPABHEHMSI-CIIEACTBUSI, PABHOCUIIbHbIE HEPABEHCTBA;

MPUMEHATh PA3IUYHbIE METOJbl PEIICHMs] PAlMOHAJIbHBIX M JIPOOHO-paIlMOHATBHBIX
YpaBHEHUM, IPUMEHSATh METO/1 UHTEPBAJIOB JUIsl pEIICHNs HEPABEHCTB;

CBOOOJHO ONEpPUPOBATh MOHATHUSIMU: MHOTOUWIEH OT OJHOW MEpEMEHHON, MHOTOWIEH C
HelnbIMU  KOA(pGUIUMEHTaMH, KOPHU MHOTOYIEHa, MPUMEHSTh JeJIeHHEe MHOTOWIeHa Ha
MHOTOYJIEH C OCTaTKoM, Teopemy be3y u teopemy Buera s perenus 3aaay;

CBOOOJHO ONEpUpPOBaTh TOHATHUAMHU: CHCTEMa JIMHEHHBIX ypaBHEHHUI, MaTpula,
ONpENEIUTENb MATPULBl 2 X 2 W €ro reOMETPUYECKHUU CMBICI, HWCIOJIb30BaTh CBOWMCTBA
onpenenuTens 2 X 2 /i BBIYUCIEHUS €r0 3Hau€HUs, NPUMEHSATh ONpPENeNIUTENN A pPelieHus
CUCTEMbl JIMHEMHBIX YpaBHEHUH, MOJEIMPOBATh PEAIbHbIE CUTYyallUM C IMOMOIIBIO CHCTEMBI
JUHEHHBIX YpPaBHEHMH, HCCIENOBaTh MOCTPOEHHBIE MOJEIM C TMOMOMIIbI0 MaTpull U
onpeenuTeNel, THTePIPETUPOBATh MOJIy4YEeHHBIA Pe3yabTaT;

WCIIOJIb30BaTh CBOMCTBA ICUCTBUI C KOPHSIMH JIJIsl IPe0Opa30BaHUs BRIPAKCHUIA;

BBITIOJIHATh ~ MpeoOpa3oBaHMsl YHUCIOBBIX BBIPAKEHUH, COAEpKAIIUX CTEHNEHH C
paloHaIbHBIM [TOKA3aTEeNIeM;

WCIIOJb30BaTh  CBOWCTBA  JioTapu(dMOB UIsi  MpeoOpa3oBaHUs  JIOTapUPMUIECKUX
BBIPAKECHUI;

CBOOOJHO  OMEpUPOBaTh  MOHATUSIMH:  HppallMOHANbHbIE,  [OKa3aTelbHblE U
nJorapuMUUecKue ypaBHEHHsI, HAXOJUTh UX PELICHHS C MOMOIIbI0 PAaBHOCHIBHBIX MEPEX0I0B
WJIM OCYIIECTBIISAS IPOBEPKY KOPHEH;

MPUMEHSITh  OCHOBHBIE  TPUTOHOMETpUYECKHEe  (QOpMyNIbl Ui  IpeoOpazoBaHUs
TPUTOHOMETPUYECKUX BBIPAKECHHUIA;

CBOOOJHO OMEpUPOBaTh TOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, IPHUMEHATH
HeoOxotuMbIe (HOPMYITBI I71s1 pEeLISHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPAaBHEHUN;

MOJENUPOBATh pEAIbHbIE CHUTYallMM Ha s3bIKe anreOpbl, COCTABJATH BBIPAKEHUS,
ypaBHEHHUS, HEPAaBEHCTBA IO YCIOBHUIO 3aJauyd, UCCIEIOBaTh IOCTPOEHHBIE MOJEIH C
MCII0JIb30BAaHMEM ammapara anreOphl.

DOyHKUUH U TPapuUKU:

CBOOOJHO OMEPUPOBATH MOHATUSMHU: (DYHKIHS, CHOCOOBI 3alaHusi (DYHKIUH, B3aHMHO
oOparHble (QYHKIMM, KOMMO3ULMSA (yHKUUH, rpaduK (QYHKIUH, BBINOJHATH 3JIE€MEHTapHbIE
npeoOpa3oBaHus TpapUKOB (HYHKIIMA;

cBOOOJIHO ONEpUpPOBaTh MOHATUSAMHU: OOJIACTH OMpPEJENCHUs MU MHOXKECTBO 3HAUYEeHUH
GyHKIMY, HYIH QYHKIUHT, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,;

CcBOOOJIHO OMNEpPHPOBATH MOHATUAMHU: UYETHBIE U HEUETHbIE (DYHKIMH, MEPUOJUUECKHUE
(GYHKIMH, TPOMEXYTKM MOHOTOHHOCTH (YHKIMH, MaKCUMyMbl U MUHMMYMbI (DYHKIHH,
HauOoJIbIIee U HaMMEHbIIee 3HaYeHne (QYHKIUU Ha TPOMEKYTKE;

CcBOOOJIHO OIEpPHPOBATH MOHATHSMU: CTENEHHas (YHKUUS C HATYpaJbHBIM M LEJIbIM
nokaszaTeneM, rpaduk creneHHON (YHKUIMU C HATYpalbHBIM M LENIBIM IOKa3zaTesieM, rpaduk
KOPHA N-0if CTeneHu Kak (GyHKIIUU 0OpaTHOM CTENEHU C HaTypaJbHBIM IIOKa3aTeIeM;



ONEepPHPOBATh MOHATHAMH: JIMHEWHAas, KBaJpaTU4Has M JpOOHO-IMHEHHAs (yHKUHUH,
BBITIOJIHATE 3JIEMEHTAPHOE UCCIIC0BAHKE U TIOCTPOCHUE UX IPa(pUKOB;

cBOOOJTHO OMEpPHPOBATH MOHATHAMHM: IMOKa3aTelbHas M Jorapupmuyeckas (QpyHKIHH, UX
CBO#CTBA ¥ IpauKu, UCIOIH30BATh UX T'PapHKH JUIS PELICHHUS yPaBHEHUH;

cBOOOJTHO OMEPUPOBATh MOHSATHAMU: TPUTOHOMETPHUUYECKAsT OKPYXHOCTB, OIpE/eIICHUE
TPUTOHOMETPUUECKUX (PYHKIIMM YHUCIOBOTO apryMEHTa;

HCIO0JIb30BaTh rpapuKu (YHKUMHA A MCCIEN0BAaHUS MPOLIECCOB M 3aBUCHMOCTEN IpHU
pelIeHny 3a1ad U3 JIPYruX y4eOHBIX NMPEAMETOB M peallbHOW JKM3HH, BBIpAXKaTh (OpMylIaMu
3aBUCHUMOCTH MEX]ly BEJIMUYNHAMU;

Hayana maTteMaTH4ecKoro aHajmsa:

cBOOOJTHO OIEpPHPOBATH MOHATHAMHU: apuUPMETHdYecKas M TeOMETpUYecKas Hporpeccus,
0ecKOHEYHO yObIBaroIlasi FreOMETpUYECKasi MPOrpeccusi, JUHENHBIA U SKCIIOHEHIIMAIBHBIN POCT,
(dbopMyIa CI0KHBIX MPOIIEHTOB, UMETh MPEACTABICHUE O KOHCTAHTE;

HCIIOJIb30BATh IPOTPECCUU VISl PELIEHUS PEAVIBHBIX 3a1a4 IIPUKIIAJHOTO XapaKTepa;

CBOOOJHO  ONEpPUPOBaTh MOHATHUSMHU:  IOCJIEAOBATEIbHOCTb, CHOCOOBI  3a/laHus
MIOCJIEIOBATEIbHOCTENH, MOHOTOHHBIE U OTPaHUUYEHHBIE MTOCIIE0BATENbHOCTH, TIOHUMATh OCHOBBI
3apO’KJICHUS MaTEMAaTUYECKOTO aHaIn3a Kak aHain3a OECKOHEYHO MaJIbIX;

CBOOOJHO OTEpUPOBATH MOHATHSAMH: HENpPEpbIBHbIE (PYHKIIHMH, TOYKH pa3pbiBa rpaduka
(GYHKIMH, aCHMIITOTHI rpaduka QyHKIHNY;

CBOOOJHO ONEpUPOBATH MOHATHEM: (YHKIUS, HENpephlBHas Ha OTpe3Ke, MPUMEHATH
CBOMCTBA HETIPEPHIBHBIX (PYHKIIMN I pEIIeHUs 3a/a4;

CBOOOJHO ONEpUpOBaTh MOHATUSMHU: TIepBasi U BTOpas MPOU3BOJHBIE (DYHKIUH,
KacaTesnbHas K rpaduKy QpyHKUINU;

BBIYMCIIATE IPOU3BOJHBIE CYMMBI, IIPOM3BENCHHUSA, YAaCTHOTO M KOMIIO3MIMM JIBYX
(GyHKUUMH, 3HaTh IPOU3BOIHBIE JIEMEHTAPHBIX (PYHKIMUI;

UCIOJIb30BATh T€OMETPUUECKUN U (PU3UUECKUI CMBICI POU3BOJHOM Il peLeHHs 3aau.

MHoxecTBa M J10THKA:

cBOOOJIHO ONEPUPOBATH MOHATHAMU: MHOXKECTBO, OTIEpallMU HaJl MHOXKECTBAMH;

HCIOJIb30BATh TEOPETUKO-MHOKECTBCHHBIN anmapar sl ONHACAaHUS PEaJbHBIX IPOLECCOB
U SIBJIGHUH, IPU PELICHUH 33134 U3 JPYTruX y4eOHBIX MPEIMETOB;

cBOOOJIHO ONEepUpoBaTh MOHATHAMU: OIpEIEICHHE, TeopeMa, YypaBHEHHE-CIEICTBHE,
CBOMCTBO MareMaTH4ecKOro OObEKTa, J0Ka3aTelbCTBO, pPABHOCWIBHBIE YpPaBHEHUS U
HEPABCHCTBA.

K xonmy obOydenus B 11 kjacce oOy4aromuidcs IMOMYYUT CICIYIOIIUE TMPEIMETHBIE
pe3yibTaThl IO OTAENbHBIM TeMaM paboueill mporpaMMel yueOHOro Kypca «AureOpa v Havyaia
MaTeMaTH4ECKOrO aHAIU3a»:

Yuciia 1 BBIYUCICHHUSA:

CBOOOJITHO OMNEpUPOBATH MOHATUSAMHU: HATypalbHOE U LEJI0€ 4YHUCIO, MHOXKECTBa
HaTypaJIbHBIX U LEJIBIX YHMCENl, UCIIOJIb30BaTh NpU3HaKu Aenumoctu nensix yucen, HOJ u HOK
HaTypaJIbHBIX YMCEJ JJIs PELIEHUs 3a7a4, IPUMEHATh aroput™ EBkinnna;

cBOOOJIHO OIEpHUPOBATh MOHATUEM OCTATKa [0 MOYIIO, 3alIUChIBATh HAaTypajbHbIE YHCIIA
B Pa3JIMYHBIX NO3ULMOHHBIX CUCTEMAX CUMCIICHHUS;

cBOOOJITHO ONEpUpPOBaTh MOHATHAMU: KOMIUIEKCHOE YHCIO M MHOXECTBO KOMIUIEKCHBIX
quce, NMPeJCTaBIIATh KOMIUIEKCHbIE YHCia B alreOpandeckoil M1 TpUroHoMeTpudeckoil gpopme,
BBITNOJIHATH apu(METHUYECKHE ONepallii ¢ HUMHU M U300paXkaTh Ha KOOPJIMHATHON TJIOCKOCTH.

YpaBHeHUS M HEPABEHCTBA:

CcBOOOJTHO ~ OMNEpUpOBaTh  MOHATUAMHU:  HMppallMOHANbHbIE,  IOKa3aTelbHblE U
norapu(pMUUECKHEe HEPABEHCTBA, HAXOAUTh MX PEIICHHUS C MOMOIIBIO PABHOCHIIBHBIX NIEPEX0I0B;

OCYIIECTBIISATH OTOOP KOPHEH MpH pelIeHnH TPUTOHOMETPHUECKOTO YPaBHEHHUS;

CcBOOOJITHO OMNEpUPOBaTh MOHATUEM TPUTOHOMETPHUYECKOE HEPAaBEHCTBO, MPHUMEHSThH
HE00X0AUMBbIe (POPMYIIBI JUI PELICHHsI OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKHX HEPABEHCTB;



cBOOOJTHO OTNEPUPOBATH MOHATUSMHU: CUCTEMA M COBOKYITHOCTh YPAaBHEHHI U HEPABEHCTB,
PaBHOCHJIbHBIE CUCTEMBI M CUCTEMBI-CIIEJICTBUS, HAXOAUTh PEIIEHUS] CHCTEMBI M COBOKYITHOCTEN
palMoOHANBHBIX, HMPPANHMOHAIBHBIX, IIOKA3aTEIbHBIX M JIOTAPU(PMHUYECKHX ypPaBHEHUH U
HEPABEHCTB;

pemaTh paluoOHANbHBIC, HWpPpAlMOHAJIbHBIC, IIOKa3aTeNbHbIE, JOrapupMuyeckue u
TPUTOHOMETPUUECKHUE YPAaBHEHHUS U HEPABEHCTBA, COJEPIKaIe MOAYIIN U IapaMETPhI;

MPUMEHSATH TpaprUecKrue METOIbI ISl PEIICHHs YpaBHEHU 1 HEPABEHCTB, a TAKXKe 3a/1a4
C mapaMeTpaMu;

MOJICIUPOBATh pPEATbHBIE CHUTYallMM Ha S3bIKE aireOpbl, COCTABJIATH BBIPAKCHUS,
YpaBHEHHS, HEPABEHCTBA M HMX CUCTEMbl IO YCJIOBHMIO 3aJaud, MCCIEA0BaTh IOCTPOEHHbBIE
MOJIEJIU C UCIIOJIb30BAHUEM almapara ainreopbl, MHTEPIPETUPOBATH ITOTYUYE€HHBIN pe3ysbTaT.

DyHKIUHN U TPaQUKH:

CTPOUTH Ipa@UKU KOMIO3UIMUA (YHKIUI C MOMOUIBIO 3JIEMEHTApPHOTO HCCIEAOBAHUS U
CBOMCTB KOMITO3ULIMU ABYX (PYHKIINH;

CTpOUTh TeOMEeTpHYeckue oOpa3pl ypaBHEHUH U HEPABEHCTB Ha KOOPAMHATHOMN
IJIOCKOCTH;

CBOOOHO ONEpUPOBATh NOHATUAMU: T'paUKU TPUTOHOMETPUUECKUX (PYHKIINMT;

MPUMEHATh PYHKIUHU I MOJAETUPOBAHUS U HUCCIEIOBAHUS pPeaTbHBIX NMPOILIECCOB.

Hauyana maTeMaTH4eCKOro aHaJImu3a:

WCIOJIb30BAaTh TMPOMU3BOJAHYIO Uil HCCIeAOBaHMS (YHKIMM HAa MOHOTOHHOCTh U
9KCTPEMYMBI;

HaXOJUTh HAUOOJIbIIIEEe U HAaUMEHbIIIee 3HaYeHHS PYHKIIMU HEMPEPBHIBHON Ha OTPE3KE;

HCII0JIb30BATh MPOU3BOAHYIO JUIsl HAXOXKJICHHS HAWIYYLIEro pelleHHs] B MPUKIAIHBIX, B
TOM YHUCJE COLMAIBHO-d)KOHOMUYECKUX, 3aJadax, JUIsl OMNPEIEICHUs CKOPOCTH M YCKOPEHUS
nporiecca, 3aJaHHOro (GOpMyJION UiTH TpaduKoMm;

CBOOOJHO OTIEPUPOBATH MOHATHAMU: TIepBOOOpa3Has, onpeAeaEHHbIA HHTErpal, HAX0IUTh
nepBoOOpa3HbIe dJEMEHTAPHBIX (YHKIMI M BBIYUCIATH HHTErpan mno Qopmyne HproToHa-
JlelOnua;

HaXOJUTh IUIOMAAN MIIOCKUX (GUTYp U 0OBEMBI TEN C MOMOIIBIO0 HHTETpaa;

MMETh NPEJICTABICHUE O MAaTeMAaTHYECKOM MOJIEIMPOBAHUM HA IIPUMEPE COCTABJICHUS
muddepeHInanbHbIX YpaBHEHUH,

peliaTh NpUKIaJHbIE 3a/1a4H, B TOM YHCIE COIMATBbHO-3KOHOMUYECKOTO M (PU3MUYECKOTO
XapakTepa, CpeACTBAMU MATEMATHYECKOTO aHAIN3A.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KosnuuyectBo 4yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue
(uudpossbie)
n/ pa3aeyioB U TeM Bcer | Konrpoubnsl | IIpakTtuyecku
o0pa3oBaTe/ibH
n NnporpamMmbl 0 e paboThI e paboThbI

ble pecypchl

MHOXeCTBO

e CTBUTEIIHLHBIX
YJHCel.
MHOTOYJIEHEI.
ParmmmonansabIe 24 1
YpaBHEHUS U
HEpPaBEHCTBA.
CucTeMsbl JIMHEHHBIX
ypaBHEHUU

DYHKIUYU U
rpadukH.
Crenennas 12 1
(YHKITHS C TETTBIM
roKasaresemM

ApudmMeTnueckuit
KOpPEHb N-0i
CTETeHH. 15 1
UppannonanbHbie
ypaBHEHUS

TToxasarenpHas

byHKIIHS.

10 1
Iloxa3zarenpHble

YpaBHCHUA

Jlorapudmuueckas
GbyHKIHS.
Jlorapudmuueckue
ypaBHCHHS

18 1

Tpuronomerpuueck
Y€ BBIPAKCHUSA U 22 1
yYpaBHEHUs

IlocnenoBarenpHOCT
U Y TIPOTPECCUU

10 1

HenpepsiBHbIE
GbyHKIUH. 20 1
[IpownsBoaHas




[ToBTOpEHME,
0000111eHNE,
cUCTEeMaTU3aIus
3HAHUM

OBIIEE KOJIMYECTBO
YACOB I10
[TPOTPAMME

136 10

11 KJIJACC

Ne
n/
n

HaumenoBanue
pa3aesioB U TeM
MPOrpamMmmbl

KoaunuyecTBo 4acoB

Beer
0 e padoThI

KoHTpoabHbI

IIpakTuyecku
e padoThI

DJIeKTPOHHBbIE
(uudposbie)
o0pa3zoBaTejibH
ble pecypchl

Hccnenosanue
GbyHKIMH ¢
MTOMOIIBIO
MIPOU3BOTHOM

22 1

[TepBooOpaznas u
HHTETrpaj

12 1

I'paduxn
TPUTOHOMETPUUYECKU
X (QyHKITUH.
Tpuronomerpuyeck
Ve HEpPaBeHCTBA

14 1

HppaunonanbHele,
MoKasaTeabHble U
norapudmudeckue
HEpaBEHCTBA

24 1

Kommiekcurie
quciia

10 1

HarypanbHubie u
Lenble yucia

10 1

Cucremsl
palOHaIbHBIX,
MppalMOHAIBHBIX
II0KAa3aTeIbHbIX U
Jorapu(pMUIECKUX
ypaBHEHUH

12 1

3azauu ¢
rnapameTpamu

16 1

[ToBTOpEHME,
0000111eHHE,

16 2




cUucreMaTrui3alusa
3HAHUI

OBIIEE KOJIMYECTBO
YACOB I10
[TPOTPAMME

136

10

IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/
n

KoaunuyecTBo 4acoB

Tema ypoka

Bce
ro

Kourpous
HbIE
padoTbI

IIpakTuyec
KHe
padoTsl

Jara
U3ydeH
usi

DJIEeKTPOHHBbI
e uupposwie

o0pa3oBarteib
HbIe pecypchl

MHo3kecTBO,
ornepanny Haj
MHOKECTBAMH 1
HMX CBOMCTBA

JnarpamMmsl
Ditnepa-Benna

[IpumeHeHne
TEOPETUKO-
MHO>KECTBEHHOTO
anmapara aJs
pelIeHns 3a1a4

Parmmonanbubie
YHUCa.
OOBIKHOBEHHBIE H
JIECATUYHBIE
npobwu,
IIPOLICHTHI,
OECKOHEUHBIE
MIEPHOIUICCKHE
npoou

PanmonanbHbie
YHUCa.
OOBIKHOBEHHBIE U
JIECATUYHBIE
1po6u,
MIPOLIEHTHI,
OCCKOHCYHBIC
MIePHOTUIECCKHE
apobu

IIpumeHeHue




npooeit u
IIPOLCHTOB JIA
peleHns
MPUKITAAHBIX
3ajaq

[IpumeHenune
npooeit u
IIPOLIEHTOB ISt
pelieHus
MIPUKIIAIHBIX
3a/a4

JleicTBuTENbHBIC
qucia.
PannonaneHbie 1
HpparMoHaIbHBIC
qyciia

Apudmernueckue
OTIEpAITNH C
e CTBUTEIIHLHBIM
M YUCIaMHU

10

Monyinb
NEUCTBUTEIILHOTO
Ypclia U ero
CBOMCTBA

11

[TpubmmkEHHBIC
BBIYHCIICHH,
MpaBuiIa
OKPYIJICHHS,
MPUKHIKA 1
OlLlIEHKa
pe3ynbrarta
BBIYHCIICHUH

12

OCHOBHBIC
METO/IbI PEIICHUS
LIETIBIX U JPOOHO-
paIMoHaTbHBIX
YpaBHEHUH U
HEPaBEHCTB

13

OcHoBHBIC
METO/IbI peIIeHHS
LEeNBIX U JPOOHO-
paIMoHaTbHBIX
YPaBHEHUH U




HEPABEHCTB

14

OcHoBHbIE
METO/IbI PEIICHHUS
LEBIX U JPOOHO-
paIMOHATBLHBIX
YpaBHEHUU U
HEPAaBCHCTB

15

MHoro4ieHsl OT
OJHOM
IIEPEMEHHOM.
Henenue
MHOTO4JIEHA Ha
MHOTOYJIEH C
OCTaTKOM.
Teopema bezy

16

MHOrou4eHsI ¢
LETBIMU

ko3¢ dumeHTaMu
. Teopema Buera

17

Pemenue cucrem
JIMHEWHBIX
ypaBHEHU U

18

Pemenue cucrem
JIMHEWHBIX
YpaBHEHUH

19

Marpuia
CHCTEMBI
JIMHEHHBIX
YpaBHEHUH.
Onpenenurens
MAaTPHUILBI 2X2, €ro
r€OMETPHUUCCKHI
CMBICII U
CBOMCTBA,;
BBIYHCIICHUE €TI0
3HAYCHUS

20

Onpenenurens
MaTpuLbl 2X2, €ro
reOMETPUYECKUN
CMBICII U
CBOMCTBA,;
BBIYHCIIEHUE €TO
3HAUYEHUS




21

IIpumeHeHue
OIPEAETUTENS
JUISL PELIEHUS
CHUCTEMBI
JINHENHBIX
YpaBHEHUH

22

Pemenne
MPUKIaAHBIX
3aJ1a4 C IOMOIIBIO
CHCTEMEI
JIMHEWUHBIX
YpaBHEHUU

23

Pemenne
MPUKIaAHBIX
3aJ1a4 C MOMOIIBIO
CHCTEMEI
JIMHEHUHBIX
YpaBHEHUU

24

KontponbHas
pabora:
"PanmoHaNLHEBIE
YpaBHEHUA U
HEpaBEHCTBA.
Cucremsl
JIMHEHHBIX
ypaBHEHHI"

25

DOyHKIMSA,
CHoCOObI 3aJaHMs
byHKINH.
B3aumuo
oOpaTHbIe

GyHKIHH.
Kommnosurusa

byHKIMI

26

I'padux
GbyHKLIUH.
OnemMeHTapHbIe
npeoOpa3oBaHus
rpaduKoB
byHKIHII

27

O0xacte
OTIpEICIICHUS 1
MHOECTBO




3HAYEHUN
¢ynakuuu. Hymu
GbyHKIMH.
[IpomexyTku
3HAaK [IOCTOSIHCTBA

28

YeéTHbple U
HEUETHBIE

GbyHKIUH.
[Iepunoanueckue

GyHKIUU.
[IpomexyTku
MOHOTOHHOCTH

byHKIIUN

29

Makcumymsl 1
MUHHUMYMBbI
(GyHKIMH.
Haubounbmiee n
HaVMEHbIIIEe
3Ha4YEHHE

dbyHKIMM HA
MIPOMEKYTKE

30

JIuneiinas,
KBaJ[paTUyHas U
TpOOHO-JIMHEHHAS

byHKIMN

31

DJIeMeHTapHOe
UCCIIeIOBAaHUE U
MIOCTPOECHHE
rpauKOB ATUX

byHKIMHA

32

DneMeHTapHOoe
HCCIIeIOBAaHUE U
MIOCTPOECHHE
rpauKOB ATUX

byHKIMII

33

Crenelsb ¢ LETBIM
OoKa3aTeyieM.
bunom HeroTona

34

CreneHsb ¢ LETBIM
OoKa3aTeieM.
bunoMm HeroTona

35

Crenennas
byHKIMA C




HaTypaJIBHBIM nu
LEIBbIM
nokaszarenem. EE
CBOICTBA U

rpadux

36

KontponbHas
pabora:
"CreneHHas
¢bynkus. Eé
CBONCTBA U
rpaduk"

37

Apudmernueckuit
KOPEHb
HaTypaJbHON
CTETEeHH U ero
CBOMCTBA

38

Apudmernueckuit
KOPEHb
HaTypaJbHON
CTCTICHH U €r0
CBOMCTBa

39

[IpeobpazoBanus
YHCIIOBBIX
BBIPAKECHUIA,
coJieprKalIux
CTETEeHU U KOPHU

40

[IpeobOpazoBanus
YHCIIOBBIX
BBIPAKECHUIA,
coJIeprKalIux
CTETIeHU U KOPHU

41

[IpeobOpazoBanus
YHCIIOBBIX
BBIPAKECHUIA,
COJIeprKalIuX
CTETIeHH U KOPHU

42

HppannonansHbie
YPaBHEHUS.
OcHoBHbIE
METO/IbI PELICHUS
UppalMOHAIBHBIX
ypaBHEHUH

43

WppanmonaisHbie




ypaBHEHHUSI.
OcHOBHBIE
METO/IbI PEIICHUS
HppaMOHAIBHBIX
YpaBHEHUU

44

HppaunonaisHsie
YpaBHEHUS.
OcHoBHbIE
METO/1bl PELICHUS
HppalMOHaAIbHBIX
YpaBHEHUU

45

PaBHOCHIBHEIE
epexoabl B
peleHnun
HUppalMOHATIBHBIX
YpaBHEHUU

46

PaBHOCHIBHEIE
nepexoabl B
peleHnu
HppalMOHATIBHBIX
ypaBHEHUU

47

PaBHOCHIIBHEIC
Tepexo/Ibl B
perieHuun
HppaMOHAIBHBIX
YpaBHEHUH

48

PaBHOCHIIBHEIC
Mepexo/Ibl B
perieHuun
HppaMOHAIBHBIX
ypaBHEHUH

49

CBolicTBa 1
rpaduk KOpHS n-
OM CTENEeHH KaK
GbyHKIIII
oOpaTHOM
CTEIICHH C
HaTypaJIbHBIM
MOKa3aTeieM

50

CaoiicTBa 1
rpaduK KOpHS n-
OH CTEIICHU KaK
GbyHKITII




oOpatHO#
CTETICHH C
HaTypaJIbHbIM
nokasareyiemMm

51

Kontponbhas
pabora:
"CBoiicTBa u
rpaduK KOpHS n-
OH CTEIIECHMU.
HppaumnonaisHsie
ypaBHEHHUA"

52

CreneHs ¢
palrOHAIbHBIM
noKa3aTeyeM U €€
CBOIiCTBa

53

CrerieHs ¢
palMOHAIBHBIM
noKa3aTeyeM U e€
CBOIiCTBa

54

CreneHs ¢
palroOHAIbHBIM
noKas3aTeneM U eé
CBOMCTBA

55

IlokazarennHas
byakuus, eé
CBOMCTBA U
rpaduk

56

Hcnons3oBanne
rpadguka
GbyHKIMH U1
penieHus
ypaBHEHUH

57

Hcnonn3oBanue
rpaduka
GbyHKIMH U1
peleHus
YpaBHEHUH

58

IToka3arenpHble
YPaBHEHUS.
OcHoBHbIE
METO/IbI PELICHUS
II0Ka3aTEIbHBIX
ypaBHEHUH




59

Iloka3zaTenbHbIC
ypaBHEHUSI.
OcHoBHEIC
METO/IbI PEIICHHS
[MOKa3aTeIbHBIX
YpaBHEHUH

60

Iloka3zaTennHbIC
YPaBHEHUS.
OcHoBHEIC
METOIbI pCHIeHI/ISI
IIOKa3aTCJIbHBIX
YpaBHEHUU

61

KontponbHas

pabora:

n
[TokazarenbHas

GyHKIUS.

[Toka3arenbHbIe

ypaBHeHUA"

62

Jlorapudwm uuncna.
CaoiicTBa
nmorapudma

63

Jlorapudwm uucna.
CaoiicTBa
nmorapudma

64

Jlorapudwm uucna.
CaoiicTBa
norapudma

65

Hecsatuanaslie u
HaTypaJibHbIC
sorapudmel

66

JlecaTUYHBIE U
HaTypaJibHbIE
sorapudmel

67

[IpeobpazoBanue
BBIpaXKCHUH,
coJiepKanux
sorapumsl

68

IIpeobpazoBanue
BBIpaXKCHUH,
coJiepxKalux
sorapupmsl

69

IIpeobpazoBanue




BBIpAXKEHUM,
coJiepKalux
norapupMsl

70

Jlorapudmmdecka
g pyHKIWMsA, e€
CBONCTBA U
rpadux

71

Jlorapudmmdaecka
g pyHKIWMsA, e€
CBONCTBA U
rpaduk

72

Hcnonp3oBanue
rpaduka
GyHKIMM TS
pelIeHus
YpaBHEHUU

73

Hcnons3oBanue
rpaduka
GyHKIUM [T
peleHus
YpaBHEHU U

74

Jlorapudmudecku
€ ypaBHEHHUSI.
OcHoBHBIE
METO/IbI pElICHUS
sorapupmMuvecKu
X YpaBHEHHI

75

Jlorapudpmuaecku
€ ypaBHEHHUSI.
OcHoBHbIE
METO/IbI peIeHHS
norapupMUIecKu
X YpaBHEHUI

76

Jlorapudmudecku
€ ypaBHEHHUSI.
OcHoBHbIE
METO/IbI peIIeHHS
norapupMUIecKu
X YpaBHEHUMU

77

PaBHOCHIBHEIE
epexoasl B
peLIeHun
JorapupMUIEeCKH




X YpaBHEHHUI

78

PaBHOCHITBHBIE
repexo/isl B
perieHuun
JorapuPpMUICCKH
X YpaBHEHHI

79

Kontponbhas
pabora:
"Jlorapudmuyaeck
ast QyHKIHUSL.
Jlorapudmuuecku
€ ypaBHeHHS"

80

Cunyc, KOCHHYC,
TaHI'€HC U
KOTaHI'€HC
YHCIIOBOTO
aprymMeHTa

81

Cunyc, KOCHHYC,
TAaHT'€HC U
KOTaHI'€HC
YHCIIOBOTO
apryMeHra

82

ApKcuHYC,
aApKKOCHHYC U
apKTaHTe€HC
YHCIIOBOTO
aprymeHra

83

ApKcuHYyC,
aApKKOCHHYC U
apKTaHTe€HC
YHCIIOBOTO
aprymeHra

84

Tpuronomerpuue
CKast OKPYXXHOCTb,
oTpenesieHne
TPUTOHOMETpPUYEC
KHUX (YHKIIHHA
YHCIIOBOTO
aprymMeHTa

85

TpI/IFO HOMETpHUUC
CKasl OKpY>XHOCTbD,
ONpCACIICHUC

TPUTOHOMCTPHUYECC




KX (yHKITHI
YHCJIOBOTO
apryMeHTa

86

OcHoBHbIE
TPUTOHOMETPUYEC
Kue GopMyIbl

87

OcHoBHbIE
TPUTOHOMETPUYEC
Kue GopMyIIbl

88

OcHoBHbIE
TPUTOHOMETPHYEC
K1e popmyIbl

89

OcHoBHbIE
TPUTOHOMETPHYEC
Kue popmyIbl

90

[IpeoGpaszoBanue
TPUTOHOMETPHYEC
KHX BBIpQXKEHUHN

91

[IpeoGpaszoBanue
TPUTOHOMETPUYEC
KUX BBIpOKEHUN

92

[IpeobpazoBanue
TPUTOHOMETPUYEC
KHUX BBIPOKEHUN

93

[IpeobpazoBanue
TPUTOHOMETPUYEC
KHUX BBIpaKEHUI

94

Pemenue
TPUTOHOMETPUYEC
KHX YpaBHEHUU

95

Pemenue
TPUTOHOMETPHUUEC
KHX YpaBHEHUU

96

Pemenue
TPUTOHOMETPUYEC
KUX ypaBHEHUU

97

Pewenne
TPUTOHOMETPUYEC
KUX ypaBHEHUU

98

Pewrenne
TPUTOHOMETPUYEC
KUX ypaBHEHUHI




99

Pewrenne
TPUTOHOMETPUYEC
KUX ypaBHEHUH

100

Pewrenne
TPUTOHOMETPHUYEC
KMX YpaBHEHUU

101

Kontponbhas
pabora:
"TpuroHomMerpuy
€CKHUE BBIPAXKECHUS
u
TPUTOHOMETPHYEC
KM€ ypaBHEHUA"

102

IlocnegoBaTenbHO
CTH, CITOCOOBI
3aJJaHMs
MOCJIEA0BATENLHO
creil. Meton
MaTeMaTHYeCKON
WHIYKIIMU

103

MOHOTOHHEBIE U
OTpaHUYEHHBIE
MOCJIEA0BATEILHO
ctu. Uctopus
aHanu3a
OECKOHEYHO
MabIX

104

Apubdmernueckas
nporpeccust

105

I'eomerpuueckas
nporpeccust

106

beckoneuno
yObIBaroIas
reoMeTpuyeckas
nporpeccus

107

Cymma
0EeCKOHEUHO
yOBIBaroOMIeH
reOMEeTPUYECKON
MpOrpeccuun

108

JInnenHbI 1
IKCIOHEHIIUAIbH




b1l poct. Huco e.
dopmyna
CIIOXKHBIX
IIPOLIEHTOB

109

JlunenHspIi 1
SKCIIOHEHIIMAIbH
b1 pocT. Yucro e.
dopmyna
CJI0KHBIX
MPOLIEHTOB

110

Wcnonn3oBanme
MIPOTPECCUU TSI
perenus
peaJ'IBHI)IX 3a1a4
MIPUKIIATHOTO
XapaxkTepa

111

KontponbHas
pabora:
"TTocneqoBaTenbH
OCTH U
nporpeccun”

112

HenpepbiBHbie

GbyHKIIUY 1 UX
CBOMCTBA

113

Touka pa3pbiBa.
AcCUMIITOTHI
rpagukoB
byHKIMHA

114

CBolicTBa
byHKIMI
HETIPpEPBIBHBIX Ha
OTpEe3Ke

115

CsolicTBa
byHKIMI
HETIPEPBIBHBIX Ha
OTpe3Ke

116

Merton
WHTEPBAJIOB IS
peleHus
HEPABEHCTB

117

Meton
WHTEPBAJIOB ISt




peLeHus
HEPABEHCTB

118

Meton
WHTEPBAJIOB ISt
peleHus
HEPABEHCTB

119

[Ipumenenne
CBOMCTB
HENPEPBHIBHBIX
GyHKIMHN 1S
pelieHus 3a1a4y

120

[IpumeHeHne
CBOMCTB
HENPEPHIBHBIX
GyHKIMHN 115
pelieHus 3a1a4y

121

[lepBas u BTOpas
MIPOU3BOIHBIE

byHKIIIN

122

Onpenenenue,
reOMETPUYECKUI
CMBICH
MPOU3BOTHOM

123

Onpenenenue,
buznveckuit
CMBICH
MPOU3BOJHOM

124

YpaBHeHue
KacaTeJIbHOM K
rpaduky
GbyHKIIIN

125

YpaBHeHue
KacaTeJIbHOU K
rpaduky
GbyHKITII

126

IIpousBoaHbIe
3JIEMEHTaPHBIX

byHKIHII

127

[IpousBoaHbIe
3JIEMEHTaPHBIX

byHKIHII

128

IIpounsBoaHas




CYMMBI,
MPOU3BEICHHUS,
YacCTHOTO U
KOMIIO3UITUN

GbyHKIII

[IpowusBoaHas

CYMMBI,
IIPOU3BENCHU,
129 P

YaCTHOI'O U
KOMIIO3UIINN

byHKIMNA

[IpowusBoaHas

CYMMHI,
IIPOU3BENCHU,
130 P

YaCTHOT'O U
KOMIIO3UIINN

byHKINNA

KontponbHas
131 | pabora:
"IIpouzBoanas"

[ToBTOpEHME,
000011IeHHE,

132 | cucreMartusanus
3HAHUU:
"YpaBuenus"

[ToBTOpEHME,
000011IeHHE,

133 CHUCTEMAaTU3aIU
3HAHHM:
"®yukuun"

Hrorosas
134 | KOHTpOJIbHAS
pabota

Hrorosas
135 | KOHTpoOJIbHAS
pabota

[ToBTOpEHuUeE,
0000111eHHE,
CHCTEMAaTHU3alIHs
3HAHUM

136

OBILIEE
KOJIMYECTBO

136

10




YACOB I10
[TPOTPAMME

1 KUIACC

Ne
n/
n

Tema ypoka

KoaudecTBO 4acoB

Bce
ro

KouTtpous
HbIE
padoTbI

IIpakTHyec
KHe padoThl

Jara
H3yYeH
us

DJIeKTPOHHbIE
uupposeie
o0pa3oBarteib
HbIe pecypchl

[IpumeHenne
IIPOU3BOTHOM K
HCCIIEI0OBAaHUIO
dbyHKUIMI HA
MOHOTOHHOCTb U
JKCTPEMYMBI

[IpumeHeHne
IIPOU3BOTHOM K
HCCIIEIOBAaHUIO
dbyHKUIMIA HA
MOHOTOHHOCTb U
9KCTPEMYMBI

[Tpumenenne
MPOM3BOJTHOM K
HCCIIEIOBAaHUIO
dbyHKUIMIA HA
MOHOTOHHOCTb U
KCTPEMYMBI

[Ipumenenue
MPOU3BOJTHOM K
HCCIIEI0BAHUIO
byHKIMI Ha
MOHOTOHHOCTD U
KCTPEMYMBI

IIpumenenue
MPOM3BOTHOM K
HCCIEA0BaHUIO
byHKIMI Ha
MOHOTOHHOCTb U
3KCTPEMYMBI

IIpumeHeHue
IIPOU3BOHOM K
HCCIIEA0BAHUIO
GbyHKIMI HA




MOHOTOHHOCTb U
JKCTPEMYMBI

Haxoxnenue
HanOOJIBIIETO U
HAaMMEHBIIETO
3HAYCHUS
HEIIPEPBIBHOM
GyHKIIMY Ha
OTpe3Ke

Haxoxnaenne
HauOOBIIEro U
HAauMEHBIIIETO
3HAYCHUS
HEIPEPBIBHOMN

dbyHKIIMM HA
OTpe3Ke

Haxoxnenne
HauOOJIBIIIETO U
HaUMEHBIIIETO
3HauYEHUs
HEMPEPBIBHOMN
dbyHKIMM HA
OTpe3Ke

10

Haxoxnenue
HauOOBIIET0 U
HauMEHBIIIETO
3HAYECHUS
HENPEPbIBHOMN

(dbyHKIMM HA
OTpe3Ke

11

Haxoxnenue
HauOOBIIETO U
HauMEHBIIIETO
3HAYEHUS
HETPEPbIBHOMU

GbyHKIIMM Ha
OTpe3Ke

12

Haxoxnaenue
HauOOJIBIIIETO U
HaWMEHBIIIETO
3HAYEHUSI
HEIIPEPBIBHOM
GbyHKIIMM Ha




OTpe3Ke

13

IIpumeHenue
IIPOU3BOIHOM
JUISL HAXOXKICHUS
HaWJIy4lIero
peuieHus B
MIPUKIIATHBIX
3a1a4ax

14

[Ipumenenne
MIPOU3BOTHOM
JUTSL HAXOXKICHUS
HaWJIy4lIero
peuieHus B
MIPUKIITHBIX
3a1avax

15

[IpumeHeHne
MIPOU3BOTHOM
JUIS OTIpeJIeNIeHUs
CKOPOCTH U
YCKOpEHUs
npotliecca,
3aJJaHHOTO
hopmymoit uim
rpadukoM

16

[Ipumenenue
MPOU3BOJTHOM
JUIS OTIpEeIeIICHUS
CKOPOCTH U
YCKOpEHUs
npotrecca,
3aJJaHHOTO
dbopmynoit wiu
rpagukoM

17

Kommnosumusa
byHKIMI

18

Kommnosurmnsa
byHKIHII

19

Kommnosurnsa
byHKIHII

20

I'eomerpuueckue
o0pa3bl
ypaBHEHUH Ha
KOOPAMHATHOU




IIIIOCKOCTH

21

['eomerpuueckue
00pa3bl
ypaBHEHUH Ha
KOOPAMHATHOU
IIJIOCKOCTH

22

Kontponbhas
pabora:
"UccnenoBanue
GbyHKIMH ¢
MTOMOIIBIO
MIPOU3BOIHOM"

23

[TepBooOpaznas,
OCHOBHOE
CBOMCTBO
epBOOOPa3HBIX

24

[TepBooOpa3nbIe
AIIEMEHTAPHBIX
(byHKIMH.
[IpaBuna
HaX0XJACHUS
MepBOOOPA3HBIX

25

[TepBooOpa3HbIe
3JIEMEHTaPHBIX
GhyHKIHH.
[IpaBuna
HaX0XJACHUS
MepBOOOPA3HBIX

26

Hurerpai.
I'eomeTrpuueckuii
CMBICT
WHTerpaia

27

Brruucnenue
OMPEICTIEHHOTO
HUHTETpajia 1no
bopmyne
Herorona-
JleiiOuuma

28

Breraucnenue
OIPEAENIEHHOTO
WHTETpaJa 1o
¢bopmyne
HeroTona-




JletiOuua

29

IIpumeHenue
UHTErpana Jyis
HaXO0XACHUS
momanen
IUTOCKUX (HUTYp

30

[Ipumenenune
UHTerpana Jyis
HaX0XJACHUS
00BEMOB
r€OMETPUUECKUX
Tel

31

[Ipumepsr
peleHni
muddepennnans
HBIX YpaBHEHUH

32

[Ipumepst
peleHni
muddepennnans
HBIX YPaBHEHUI

33

Maremarnueckoe
MOJIETUPOBAHNE
peasbHbIX
MIPOLIECCOB C
MTOMOIIBIO
muddepennnans
HBIX YpaBHEHUM

34

KonTposbHas
pabora:
"[TepBooOpa3zHas
u uHTerpan”

35

Tpuronomerpuue
ckue (yHKIIHH,
HX CBOMCTBA U
rpadguku

36

Tpuronomerpuye
cKue (PyHKIMH,
UX CBOMCTBA U
rpaduxu

37

TpI/IFO HOMCETpHUUC

ckue QpyHKIMH,
HUX CBOMCTBA U




rpaduKu

38

Tpuronomerpuue
ckue PpyHKIHH,
UX CBOMCTBA U
rpaduKu

39

Tpuronomerpuue
ckue QpyHKIHH,
HX CBOMCTBA U
rpaduKu

40

OT160p KOpHEN
TPUTOHOMETpHYE
CKHX ypaBHEHUH
C TIOMOIIIbIO
TPUTOHOMETpHYE
CKOU
OKPY>KHOCTH

41

OT160p KOpHE
TPUTOHOMETpHYE
CKHX ypaBHEHUH
C TIOMOIIBIO
TPUTOHOMETPHUYE
CKOH
OKPY’KHOCTH

42

OT60p KOpHEH
TPUTOHOMETpHYE
CKUX YpaBHCHUU
C TIOMOIIIbIO
TPUTOHOMETPHYE
CKOU
OKPY>KHOCTHU

43

OT160p KOpHE#
TPUTOHOMETpUYE
CKHUX ypaBHEHUI
C MOMOIIBIO
TPUTOHOMETpUYE
CKOH
OKPY>KHOCTH

44

Pemenne
TPUTOHOMETPUYE
CKMX HEPABEHCTB

45

Pemenue
TPUTOHOMETPUYE
CKMX HEPABEHCTB




46

Pemenue
TPUTOHOMETPUYE
CKUX HEPABEHCTB

47

Pemenue
TPUTOHOMETPUYE
CKHX HEPABEHCTB

48

Kontponbhas
pabora:
"I'paduxu
TPUTOHOMETpHYE
CKUX (DYHKLHH.
Tpuronomerpuue
CKHe
HepaBeHCTBa"

49

OcHOBHBIE
METOObI peHIeHI/Iﬂ
ITIOKAa3aTCJIbHBIX
HEPABEHCTB

50

OcHOBHBIE
METO/IbI PEIICHUS
IMOKa3aTeNbHBIX
HEPaBCHCTB

51

OcHOBHBIC
METO/IbI PEIICHUS
MOKa3aTeNbHBIX
HEPaBEHCTB

52

OCHOBHBIC
METO/IbI PEIICHUS
MOKa3aTeIbHBIX
HEPaBCHCTB

53

OCHOBHBIC
METO/IbI PEIICHUS
JorapupmMudecKu
X HEPaBEHCTB

54

OCHOBHBIC
METO/IbI peIIeHHS
JIorapupMUIecKu
X HEPaBEHCTB

55

OCHOBHBIC
METO/IbI peIIeHH
norapupMUIecKu
X HEPaBEHCTB




56

OcHoBHbIE
MCTOAbI PCIICHUA
JorapupMUIeCKH
X HEPABEHCTB

57

OcHOBHBIE

METO bl peHIeHI/Iﬂ
HPpALOHAIIBHEI
X HEPABEHCTB

58

OcHOBHBIE
METOIbI pCHIeHI/ISI
HPpAaLOHAIIBHBI
X HEPABEHCTB

59

OcHOBHBIE
METOIbI pCHIeHI/ISI
HAPPALMOHAIBHEI
X HEPABEHCTB

60

OcHOBHBIE
METOObI peHIeHI/Iﬂ
HAPPpALMOHAIBHBI
X HEPaBEHCTB

61

I'paduaeckue
METO/IbI pEIICHUS
UppallOHAIIbHBI
X YpaBHEHHUI

62

I'paduaeckue
METO/IbI pelICHUS
UppalMOHAIIbHBI
X YpaBHEHHI

63

I'paduaeckue
METO/IbI peIeHHS
MOKa3aTeIbHbIX
ypaBHEHUH

64

I'paduueckue
METO/IbI PEIICHUS
MOKa3aTeIbHBIX
HEPaBEHCTB

65

I'padpuueckue
METO/IbI PELICHUS
norapupMU4ecKu
X YpaBHEHUMU

66

I'padpuueckue
METO/Ibl PeIICHUs




JorapupMUIeCKH
X HEPABEHCTB

67

I'paduueckue
MCTOAbI PCIICHUA
JorapuPpMUICCKH
X HEPABEHCTB

68

I'paduueckue
METO/1bl PELICHUS
MI0Ka3aTeIbHbIX U
norapupmMuvecKu
X YpaBHEHHI

69

I'padmueckue
METO/1bI pELICHUS
MOKa3aTeIbHbIX U
norapumMudecku
X YpaBHEHHUI

70

I'padmueckue
METOTbI PEIICHUS
MOKa3aTebHBIX U
sorapupmMuvecKu
X HEPaBEHCTB

71

I'paduaeckue
METOIbI PEIICHUS
MOKa3aTebHBIX U
sorapupMuvecKu
X HEPAaBEHCTB

72

KonTposbHas
pabora:
"UppannronaibH
bl€,
MoKaszaTeabHbIe U
norapu(pMUIecKu
€ HepaBeHCTBA"

73

KomnnekcHbie
qucra.
Anrebpandeckas
u
TPUTOHOMETpHYE
ckast popMbl
3anucu
KOMILJIEKCHOTO
qucna

74

Kowmruiekcurie




qHCIa.
Anrebpanveckas
u
TPUTOHOMCTPUYC
ckast opMbl
3amucu
KOMILJICKCHOTO
qucIa

75

Apudpmernuecku
€ OTepaIuy ¢
KOMIUIEKCHBIMHU
YHCIIaMH

76

Apudmernuecku
€ onepanuy ¢
KOMITJIEKCHBIMU
qHclaMu

77

N3o6paxenue
KOMIIJICKCHBIX
qpceN Ha
KOOPJIMHATHOM
IUIOCKOCTH

78

N3obpaxenue
KOMILIEKCHBIX
qypcen Ha
KOOPJIMHATHOM
IUIOCKOCTH

79

®dopmyna
Myagpa. Kopuu
N-0il CTENEeHU U3
KOMILJIEKCHOTO
qucna

80

dopmyna
Myagpa. Kopau
N-Oi CTETEHU U3
KOMILIEKCHOTO
yucna

81

IIpumeHeHue
KOMILJIEKCHBIX
YHCEI TS
penuieHus
(bu3nUecKux u
reOMETPUIECKUX
3amaq




82

KontponbHas

pabora:

HK
OMIUIEKCHBIE

yucna"

83

Harypanbubie u
Lenble Yucia

84

Harypanbubie n
Lenble Yucia

85

[Ipumenenne
MIPU3HAKOB
JEIUMOCTH
LEJIBIX YU CEI

86

[IpumeHeHne
IIPU3HAKOB
JEITUMOCTH
LIEIIBIX YU CEI

87

[IpumeHeHne
MIPU3HAKOB
JEIUMOCTH
LEJIBIX YUCEIL:
HOJ u HOK

88

[Ipumenenne
MIPU3HAKOB
JeTMMOCTH
LEJBIX YUCEIL:
HOJ u HOK

89

[Ipumenenue
MIPU3HAKOB
JeTMMOCTH
LEJBIX YUCEIL:
OCTaTKH I10
MOYIIIO

90

IIpumenenue
MIPU3HAKOB
JETUMOCTH
LIEJIBIX YHCE:
OCTaTKH 110
MO LyJIIO

91

IIpumeHeHue
IIPU3HAKOB
JNEIUMOCTH
LEJIBIX YHUCEIL:




AJNTOPUTM
Esxmunma nus
pelIeHus 3a1a4 B
IEeJIBIX YHCIax

92

KontponbHas
pabora: "Teopus
uenbix yucen"

93

Cucrema u
COBOKYITHOCTh
YPaBHEHUM.
PaBHOCHIBHEIE
CHCTEMEBI U
CHCTEMEI-
CIICICTBUS

94

Cucrema n
COBOKYITHOCTh
YPaBHEHUM.
PaBHOCHIBHEIE
CHCTEMBI U
CHCTEMBI-
CIIEICTBUS

95

OcHoBHBIE
METO/IbI pelIeHUS
CUCTEM U
COBOKYITHOCTEH
paloHaIbHBIX
YpaBHEHUH

96

OcHoBHbIE
METO/Ibl PELICHUs
CHCTEM U
COBOKYIHOCTEH
UppaloHaJIbHBI
X YpaBHEHHU

97

OcHoBHbIE
METO/Ibl pEIICHUS
CUCTEM U
COBOKYITHOCTEMN
MOKa3aTeIbHBIX
yYpaBHEHUH

98

OcHoOBHbIE
METO/Ibl pEIICHUS
CUCTEM U
COBOKYITHOCTEMN




II0Ka3aTCIbHBIX
YpaBHEHUU

99

OcHoBHbIE
METO/IbI PEIICHUS
CUCTEM U
COBOKYITHOCTEH
JorapuPpMUICCKH
X YpaBHEHHI

100

OcHoBHbIE
METO/IbI PEIICHUS
CUCTEM U
COBOKYITHOCTEH
norapumMudecKku
X YpaBHEHHI

101

[IpumeHeHne
CUCTEM K
PELICHHUIO
MaTeMaTH4YeCKHX
3a/1a4 U 3a/1a4 U3
Pa3IMYHbIX
obyacrell HayKu
U peaibHOM
KU3HHU,
MHTEpIpeTaIHs
MOJTy4Y€HHBIX
pe3ynbTaToB

102

[Ipumenenue
CUCTEM K
PELICHHUIO
MaTeMaTH4YeCKUX
3a/1a4 U 3a/1a4 U3
Pa3IUYHbIX
obnacrell HayKu
U pealibHOM
KU3HHU,
UHTepHpeTanus
MOJTy4EeHHBIX
pe3yabTaToB

103

IIpumeHeHue
HEPABEHCTB K
PELIECHUIO
MaTeMaTHYECKUX
3a/1a4 ¥ 3aJ1a4 u3




pa3IMYHbIX
oOnacreil Hayku
U peaIbHOU
KU3HU,
UHTEpIIpeTaLus
MOJIy4YE€HHBIX
pe3yabTaToOB

104

Kontponbhas
pabora:
"Cucrtembl
paloHaIbHbIX,
HppallOHAIIbHBI
X TOKa3aTeIbHbIX
"
morapupmMuvecKu
X YpaBHEHHI"

105

PammmonansHbIe
YpaBHEHHUS C
rnapaMeTpamu

106

Parmmonanbubie
HEPaBEHCTBA C
rapamMeTpamu

107

Parmmonanbubie
CHCTEMEI C
rapameTpamu

108

HppannoHanbHbI
€ ypaBHEHHS,
HEpaBEeHCTBA C
rnapaMmeTpamu

109

HppanmonansHbl
€ CUCTEMBI C
rnapameTpamu

110

[Toka3zaTenbHble
ypaBHEHH,
HEpaBEHCTBA C
napameTpamMu

111

IToka3arenpHble
CHUCTEMBI C
napameTpamMu

112

Jlorapugmuueck
ue ypaBHEHMUS,
HEpaBEHCTBA C




napaMmeTpamu

113

Jlorapudmmueck
HE€ CUCTEMBI C
napaMmeTpamu

114

Tpuronomerpuue
CKHE YpPaBHEHUs
C mapaMeTpaMHu

115

Tpuronomerpuue
CKHe
HEPABEHCTBA C
rapamerpamu

116

Tpuronomerpuue
CKHE CHCTEMBI C
rapameTpamu

117

[Toctpoenune u
HCCIIeIOBaHNE
MATEMATHUYCCKUX
MoJIeIei
pearBHBIX
CUTYallUui C
ITOMOIIIBIO
YpaBHEHUH C
rapamMeTpamu

118

[Toctpoenune u
HCCIeIOBaHUE
MaTeMaTH4YeCKHX
MoIelen
peasIbHbIX
CUTYallUi C
MTOMOIIBIO
CUCTEM
ypaBHEHUH C
napaMmeTpamu

119

ITocTpoenue u
ncciaeaoBaHue
MaTEMaTHYECKUX
MOJIeen
peanbHbIX
CUTYyalUH C
IIOMOILBIO
CUCTEM
YpaBHEHUH C
rapaMmeTpamMu




120

KontponbHas
pabora: "3amaun
¢ nmapamerpamu”

121

[ToBTOpEHuUE,
000011eHNE,
CUCTEMaTH3aIUs
3HAHMI:
"VYpaBHeHus"

122

[ToBTOpEHME,
00o01enue,
CUCTEMaTH3aITUs
3HAHMI:
"VYpaBHeHus"

123

[ToBTOpEHME,
00o01enue,
CUCTEMaTH3AITUs
3HAHMI:
"VpaBHeHus.
Cucremsbl
ypaBHeHUI"

124

[ToBTOpEHME,
000011IeHHE,
cUCTeMaTH3alus
3HaHUM:
"Hepasencrna"

125

[ToBTOpEHME,
000011IeHHE,
cUCTeMaTU3aIus
3HAHMI:
"Hepasencrna"

126

IToBTOpEHME,
0000111eHHE,
cucTeMaTu3alus
3HAHMI:
"HepaBencrna"

127

[ToBTOpEHuUeE,
0000111eHHE,
cucTeMaTH3anus
3HaHUM:
"[IpousBonHas u
e€ npumeHeHue"

128

[ToBTOpEHue,
0000111eHHE,




CUCTEMAaTH3aLus
3HaHUM:

"[IpousBoaHas u
e€ npumeHeHue"

129

[ToBTOpEHME,
000011eHNE,
cUCTeMaTH3aLus
3HAHMI:
"[IpousBoaHas u
e€ npuMeHeHue"

130

[ToBTOpEHME,
00o01Ienue,
cUCTeMaTH3alus
3HAHMI:
"UHTerpain u ero
NpuMeHeHue"

131

[ToBTOpEHME,
00o01Ienue,
CUCTEMaTH3aITUs
3HaHUM:
"®yukuun"

132

[ToBTOpEHME,
000011IeHHE,
CHUCTEeMaTH3aIlHs
3HAHUU:
"®yukuun"

133

[ToBTOpEHME,
0000111eHHE,
cUCTeMaTH3aIHs
3HAHMI:
"®yHkuun"

134

HroroBasa
KOHTpOJIbHAsS
pabota

135

HroroBasa
KOHTPOJIbHAS
pabota

136

[ToBTOpEHuUeE,
0000111eHHE,
CHCTEMAaTHU3alHs
3HAHUMN

OBILIEE

136

10




KOJIMYECTBO
YACOB I1O0
[TPOTPAMME

YUYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O
NPOLHECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI J1IJIS1 YYEHUKA

* Marematuka: aredpa M Hadaaa MaTeMaTHIeCcKoro aHaimsa, reomerpus, 11 kmace/ Ko3znos
B.B., Hukurun A.A., benonocos B.C. u npyrue; noa penakuueii Koznosa B.B. u Hukuruna
A.A., ObmiecTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO «Pycckoe cloBo - yueOHHUK»

* Maremaruka: anrebpa u Havyajia MaTeMaTUUYECKOr0 aHaJIu3a, reoMmeTpus. Anredpa u Havana
MaTeMaTH4ecKoro aHanusa (B 2 yactsx), 11 kmace/ Yacte 1: Mopakosuu A.I'., Cemenos I1.B.;
Yacte 2: Mopakosuu A.I'. u apyrue; noa penakuueir Mopakosuda A.I'., O61ecTBo ¢
orpannyeHHO# oTBeTcTBeHHOCTHIO « 1O MHEMO3HWHA»

* Maremaruka: anreOpa U Havajia MaTeMaTUYECKOT0 aHallu3a, reoMeTpus. Anredpa u Havana
MareMmatudeckoro aHanmsa, 11 xkinacc/ Bunenkun H.Sl., Bames-Mycatos O.C., llIBapuOypna
C.1., O6miecTBo ¢ orpannueHHOl oTBeTCTBEHHOCTHIO « O] MHEMO3NHA»

* Maremaruka: anrebpa U Havyajia MaTeMaTUIeCKOT0 aHalIn3a, reoMeTpus. Anredpa u Havana
MareMmarndeckoro ananmmsa, 11 xkimacce/ Konsrun F0.M., TkaueBa M.B., ®enopora H.E. u
npyrue, AkimonepHoe o6mectBo «M3marenscTBo «IIpocBemenner

* Maremarunka: anreOpa U Hadajia MaTeMaTHYECKOTO aHaJIn3a, reoMeTpus. Anredpa u Havaina
MareMatudeckoro aHaimsa, 11 xkimacc/ Mypasun I'.K., Mypasuna O.B., ObmectBo ¢
OTPaHUYEHHOU 0TBETCTBEHHOCTHIO «/[PODAY; Akmoneproe oobmectBo «M31aTenbcTBO
«IIpocsemienue

* MaremaTtuka: anredpa 1 Hayajia MaTeMaTHYECKOIr0 aHaln3a, reoMeTpus. Aiaredpa u Havaja
MaTeMaThueckoro ananusza, 11 knacc/ Hukomsckuii C.M., [Totanos M.K., Pemernukos H.H. u
npyrue, AkimonepHoe oo6mectBo «M3marenscTBo «IIpocBemenne»

* Martematuka: anredpa 1 Hayajla MaTeMaTHYECKOT0 aHalln3a, TeoMeTpus. Anredpa u Havaja
MareMmarndeckoro aHanmsa, 11 kmacc/ [Iparycesuu M.JI., Cton6os K.M., 'ooBun A.H.,
Axuunonepnoe o6mectBo «M3narenbctBo «lIpocsemienne»

* Maremaruka: anrebpa U Hadyajia MaTeMaTHIECKOro aHain3a, reometpus. ['eomerpus, 10-11
kiaccel/ byry3os B.®., [Ipaconos B.B. nox penakmnueit Camoauuero B.A., AknronepHoe
oburectBo «M3narennctBo «lIpocBemenue»

METOAUYECKHUE MATEPHAJIBI UISA YUUTEJIA

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET







AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 35904007391531648211231399336961 3528402878580844
Bnageney YepHosa AHHa AnekceesHa

OeicTevTened C 27.02.2024 no 26.02.2025



http://www.tcpdf.org

		2024-09-09T09:34:01+0500




