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HOACHUTEJBHAASA 3AIIMCKA

VY4eOHblil Kypc «Anredpa ¥ Hayala MaTeMAaTUYECKOTO aHAU3a» SBIIAETCA
OJHUM M3 HauOoJiee 3HAUMMBIX B IPOrpaMMe CpeaHEro obiiero oOpa3oBaHUS,
IIOCKOJIBKY, C OJIHOM CTOPOHBI, OH OOECHEYMBAET MHCTPYMEHTAIBbHYIO 0Oa3zy s
U3YYCHHSI BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C IPYTOil CTOPOHBI, JOPMUPYET
JIOTHYECKOE U aOCTPaKTHOE MBIIIIEHUE 00yUYaloluXcsi Ha ypOBHE, HEOOXOUMOM
JUIsL OCBOCHMSI UH(POPMATHKH, OOIIECTBO3HAHUS, UCTOPUH, CIOBECHOCTH U JIPYTUX
JUCHUIUIMH. B paMkax paHHOro y4yeOHOro Kypca oOydarolmiuecs OBIIAJEBAIOT
YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOM HayKH, KOTOpas (popMyJaupyeT CBOHU
TOCTIIKEHUS] B MAaTEMaTUYECKOi opme.

VY4eOHblil Kypc anreOpsl M Hadall MaTeMAaTUYECKOTO aHalu3a 3aKJaJbIBacT
OCHOBY [JIi YCTHEIIHOTO OBJIAJICHUS 3aKOHaAMU (PU3UKH, XUMUHU, OUOJIOTHH,
NOHMMAHHsI OCHOBHBIX TEHJICHIIMHI pa3BUTHS 3KOHOMUKH U OOLIECTBEHHON KHU3HHU,
NO3BOJIAIET OPHEHTHUPOBATHCSI B COBPEMEHHBIX LHM(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIOJIb30BAaTh UX JJI JaJbHEHIIEro oOpa3oBaHUS U B
MOBCEIHEBHON JKMU3HH. B TO ke Bpemsi oBiajeHHe abCTPaKTHBIMH U JIOTUYECKU
CTPOTUMU KOHCTPYKUHUSMU anreOpbl M MaTeMaTHYeCKOro aHaliu3a pPa3BUBAET
YMEHHE HaXOJUThb 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JI0KA3bIBATH
YTBEPKIACHUS C MOMOUIbI0 MHIYKLIMU M PacCyXAaTh AEIAyKTUBHO, HCIOJIb30BAThH
0000IIIeHNE W KOHKPETU3allhI0, a0CTparupoBaHHE U AaHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUYECKOE MBIIIIJICHHE.

B xome m3yuenusi yueOHOro Kypca «AnreOpa W Hauyajga MaTeMaTHYE€CKOTO
aHaJln3a» OO0yYarolUecsl MOJTy4YaroT HOBBIM ONBIT PELICHUS NPUKIAJAHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MAaTeMAaTUYECKUX MOJENEH peanbHbIX CUTYAlUM,
UHTEpPIpPETAllMN  TOJMYYEHHBIX  pPEUICHWM, 3HAKOMSTCS C  MpPUMEpaMH
MaTeMaTHYeCKUX 3aKOHOMEpPHOCTEH B TMpPHUpPOAE, HayKe U HCKYCCTBE, C
BBIIAIOIMMUCS MaTEMAaTUYECKUMH OTKPBITUSMHU U UX aBTOPAMH.

VY4eOHbIil Kypc 00J1aJa€T 3HAYUTENIbHBIM BOCIUTATENIbHBIM IOTEHIIHAIIOM,
KOTOpBIM peanu3yeTcsi Kak uepe3 YydeOHbIl MaTepuaj, CHOCOOCTBYIOIIMN
(GhOpMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUSA, TaK U Yepe3 cherudpuky ydeOHOMH
NESTENIbHOCTH, TpeOyIomeld MPOJODKUTEIBHON — KOHIEHTPAllUd BHHUMAHMUS,
CaMOCTOSITEJIbBHOCTH, aKKypPaTHOCTM M  OTBETCTBEHHOCTH 3a IOJYYEHHBIN
pe3yJnbTar.

B ocnoBe wmetoamku oOydeHus anredpe MW HayalaM MaTeMaTHYEeCKOTro
aHaln3a JEKUT JAeSTeIIbHOCTHBIA IPUHIIUIT O0YUICHHUSI.

B crpykrype ydeOHOro kypca «Anrebpa W Hadaga MaTeMaTHYECKOTO
aHaJIn3a» BBIIEJICHBI CIEIYIOIINE COAepKATEIbHO-METOAuYeCcKe TuHuu: «Hucna
U BbIUKCIeHus», «DyHkiuu u rpaduxn», «YpaBHEHUs U HEpaBEHCTBay, «Havaia
MaTeMaTHUeCKOro aHanm3a», «MHoOXecTBa U JIOTHKa». Bce OCHOBHBIC



COJZIEPIKAaTENHbHO-METOINYECKUE JIMHUM HW3YYaroTCs Ha NPOTSHKCHUH IBYX JIET
oOyueHHs Ha YPOBHE CpeIHEro oOIero o0pa3oBaHHUs, €CTECTBEHHO IOMOJIHSISA
JpyT Jpyra W MOCTENEHHO HACHIIAsCh HOBBHIMH TeMaMU W pazienaMu. JlaHHBIHA
y4eOHBIH KypC SBISCTCA HMHTETPATUBHBIM, IIOCKOJIBKY OOBEAUHSET B cebe
coJiepKaHuE HECKOJbKMX MAaTeMAaTHMYeCKUX JUCHIUIUIMH, TaKUX Kak anreopa,
TPUTOHOMETPHS, MaTeMaTHYECKUI aHaIn3, TeOpUs MHOXKECTB, MaTeMaTH4ecKas
agoruka u apyrue. Ilo mepe Toro kak oOydaromuecs: OBJIAJEBalOT BcE Ooiee
MIMPOKUM MaTEeMaTHUECKHUM allfapaToM, Y HUX MOCJIeI0BaTeIbHO POpMUpyeETCcs U
COBEpIICHCTBYETCS YMEHUE CTPOUTh MAaTeMaTUYEeCKyl0 MOJENb pealbHOU
CUTYaIlNH, MPUMEHSITh 3HAHUS, TTOJTyYEHHBIC TIPU U3yUYECHUH YIEOHOTO Kypca, s
PEIICHUS CaMOCTOATEIBHO CHOPMYITHPOBAHHOW MaTEMaTHIECKON 3a/1auH, a 3aTeEM
UHTEPIIPETUPOBATH CBOM OTBET.

ConepxartenbHO-MEeTOANYECKAsT JTHHUS «YuCIa U BBIYUCICHUS» 3aBEPILIACT
(dbopMUpOBaHKE HaBBIKOB UCIIOJIB30BAaHMUS JCHCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HAYaToO Ha YPOBHE OCHOBHOTO 00111eT0 0Opa3oBanus. Ha ypoBHe cpeaHero o0miero
oOpa3oBaHusi 0co00O€ BHHUMaHUE  yuensercs  (POpMUPOBAHHWIO  HABBIKOB
paIMOHANIFHBIX BBIYUCIICHUN, BKJIIOYAIOIIUX B CE0S MCIIONH30BAHHUE PAa3THMUHBIX
dbopM 3amucu 4YHCla, YMEHHE JeNaTh MNPUKHUAKY, BBIMOIHATH MNPUOIMKEHHBIE
BBIYHCIICHHSI, OIIEHWBATh YHCIIOBBIC BHIPAKCHHS, pab0TaTh ¢ MaTEeMaTHYCCKUMH
KOHCTaHTaMH. 3HAKOMBbIE OOYYaIONIMMCSI MHOXKECTBAa HATypajbHBIX, IICIBIX,
palMOHANBHBIX W JICHCTBUTENBHBIX  UYWCEN  JOIMOJHSAIOTCS ~ MHOXKECTBOM
KOMIUIEKCHBIX 4YHCEI. B KaXxJaoM H3 3TUX MHOXECTB pPacCMaTpPUBAIOTCA
CBOMCTBEHHbIE €My clelu(UUecKue 3aJaud M OMNepaluu: JIeJICHHE Haleo,
ONEPUPOBAHHUE OCTATKAaMU Ha MHOXKECTBE LIEJBIX YHCEN, OCOoOble CBOMCTBA
palMoOHAIBHBIX U UPPALIMOHATBHBIX YUCEN, apu(METHUECKUE OTepalliy, a TAKKe
W3BJICYCHUE KOPHS HATypajJbHOW CTETNICHH HAa MHOXECTBE KOMILJICKCHBIX YHCEI.
bnarogaps mocnenoBaTeNbHOMY pPACHIMPEHUIO KpyTra HCIOJIBb3YEeMbIX YHUCEN U
3HaKOMCTBY C BO3MOXXHOCTSIMH HMX NPUMEHEHHUsS JJIsi PEUICHHUsS Pa3IUYHbIX 3a]ad
dbopMupyeTcs TpeCTaBICHHEe O €AWHCTBE MaTEMaTHKW KaK HayKd U €€ pojiu B
INOCTPOCHUHM MOJIENICH pEeaJlbHOr0 MHpa, IIUPOKO HCHOJIB3YIOTCS 000OUIeHHE U
KOHKPETHU3AIH.

Jluaust «YpaBHEHHMsS] U HEPABEHCTBa» pEANM3yeTCs Ha MPOTHKEHUU BCETO
oOy4eHHs] Ha YpPOBHE CpPEIHEro OO0Iero oOpa3oBaHMs, MOCKOJIBKY B KaKIOM
pasnene IlporpamMMbl NMpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3anad. B
pesyabpTaTte oOydvaromuecs OBJAACBAIOT PA3JIMYHBIMU  METOJAMHM  PEIICHUS
pallMoOHAIBHBIX, HPPAIMOHAIBHBIX, TIOKA3aTENbHBIX, JIOTAPU(PMUYECKHX U
TPUTOHOMETPUYECKNX ypaBHEHMI, HEPABEHCTB M CHCTEM, a TaKXke 3a1ad,
cofiepkaix mapameTpbl. [lodyueHHBIE yMEHHUS IIHMPOKO HCIOIB3YIOTCS MpPH
UCCJIEIOBAaHUM (PYHKIIMNA C TOMOIIBI0 MPOU3BOJHOM, MPU PEIICHUUA MPUKIATHBIX



3a]a4 1 3a]1a4 Ha HAXO0XJICHHE HanOOJBIINX U HANMEHBIIINX 3HAYCHUN (DYHKIIUU.
JlanHas copeprkarenabHas JMHUS BKIIOYAET B ce0d Takke POpMUPOBAHUE YMEHUN
BBINIOJIHATH ~ pacy€Tel 1o  ¢dopMmyiaM, MpeoOpa3oBaHUs  PALMOHAIBHBIX,
UPPAIMOHAIIBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHUH, a TAaKXKE BBIPAKCHHM,
COJIepKaluX CTeNeHH W Jorapudmel. braromaps u3ydeHuro anredpandyeckoro
MaTepuansa MPOUCXOAUT  JalibHEWIlee  pa3BUTUE  AITOPUTMHUYECKOTO U
abCTPaKTHOTO MBIIIICHUST 00yYaronmxcs, GOPMUPYIOTCS HABBIKM JIETyKTHBHBIX
paccyxaeHuii, pabOThl ¢  CHUMBOJbHBIMH  (opMamu,  MPEACTABICHUSA
3aKOHOMEPHOCTEN M 3aBUCHMOCTEl B BUJE PAaBEHCTB M HEpaBEHCTB. Airedpa
npengaraeT 3(QQPEeKTUBHbIE HWHCTPYMEHTBHI JJisi PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYUHbIX 3a/iay, HarjisiJHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
S3bIKA HAYKHU.

CopepxarenpHo-mMeToanueckass JuHUS «DyHKIUKM W TpadUKU» TECHO
neperieTaeTcss ¢ JIPYTUMU JIMHUSMU Y4YEOHOTrO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 33J1a€T MOCJIEeI0BATEILHOCTh U3yUeHUsI MaTeprana. M3yueHnue cTeneHHowH,
MOKa3aTeJIbHOU, JTOTapU(PMUUECKON U TPUTOHOMETPUYECKUX (PYHKIIMMI, X CBOMCTB
U rpaduKoB, UCIOJIb30BAHME (DYHKIUN JJid pelIeHHs 3a7ad U3 JPYTUX Y4eOHBIX
IPEAMETOB U PEATbHOM JKU3HU TECHO CBSI3aHO KAK C MAaTEMATUUECKUM aHAIIU30M,
TaKk ¥ C pPEIICHUEM ypaBHEHHH W HepaBeHCTB. [Ipu 3ToM OosblIOE BHUMaHUE
yaensercss (OpMUPOBAHUIO YMEHHUS BbIpaXaTb (POpMysaMHu 3aBUCUMOCTH MEXIY
pa3IMYHBIMU BEJIIMYMHAMM, HCCIEIOBATh MOJYYeHHbIE (YHKIMH, CTPOUTHh HX
rpaduku. Matepuan 3Toi coziepKaTeIbHON JTMHUYU HAIEJICH Ha Pa3BUTHE YMEHUIN
Y HAaBBIKOB, MO3BOJISIONIMX BBIPAXKaTh 3aBUCHUMOCTH MEXAYy BEIUYMHAMU B
paznuyHO (hopMme: aHATMTHYECKOH, rpadudeckor u cioBecHO. Ero msyuenue
CIOCOOCTBYET pPa3BUTHUIO AITOPUTMUYECKOTO MBIIIIEHUS, CHOCOOHOCTH K
0000IIEHHUIO U KOHKPETU3AI[UH, UCTI0JIb30BaHUIO aHAJIOTUH.

CopnepxarenpHas nauHUs «Hauana mareMaTH4eCKOTrO aHaIW3a» IO3BOJISAET
CYLIECTBEHHO PACIIUPUTHh KPYr KaKk MaTeMaTHMYECKHUX, TaK W TMPUKIAIHBIX 3ajad,
JOCTYIHBIX O0YYaloIIUMCs, TaK KaK y HHUX TMOSIBISETCS BO3MOXHOCTb CTPOUTH
rpa@uKkyd  CIOXHBIX (YHKIHM, ONpEeAessITh MX HAWOOJbIINE W HAWMEHbIIINE
3HAYEHMSI, BBIYUCIIATH IUIOMAAu (Guryp u oOBEMBI TeJl, HAXOAUTh CKOPOCTU M
yCKOpeHusi TmporeccoB. JlaHHas conepkaTenbHas JHMHUS OTKPBHIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOCHHUS MAaTEMaTHYECKUX MOJENeH pealbHbIX CHUTYaIlHi,
NO3BOJIAET HAXOJUTh HAaWJyulllee peUIeHHEe B MPUKIAIHBIX, B TOM YHCIE
COLIMAJIbHO-3KOHOMHMYECKHX, 3a7a4ax. 3HAKOMCTBO C OCHOBAMU MaTEMaTHYECKOIO
aHajgu3a CIOCOOCTBYET pa3BUTHUIO aOCTPaKTHOro, (OpPMaIbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHHI pPAaCIO3HABATH MPOSIBICHUS
3aKOHOB MaT€MAaTHKH B HAyKe, TEXHHKE M HUCKyccTBe. OOyuarouiyecs: y3HaIT O



BBIJIAIONTUXCS pe3yibTaTaX, MOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEMaTHKH Kak
HayKu, U 00 UX aBTOpax.

CopepxarenbHO-MeTOoAMYECKast JIMHUS « MHOXKECTBA U JIOTUKA» BKJIIOYAET B
ceOsl DJIEMEHTHl TEOPUHM MHOXKECTB M MAaTeMaTHYEeCKOW JIOTUKHU. TeopeTHKo-
MHOKECTBEHHBIE TIPEJICTABIICHUS POHU3BIBAIOT BECh KyPC IIKOJIbHONW MaTEMaTUKU
U TpenjararoT HaubOoJee YHUBEPCANTbHBIN SI3bIK, OOBEIUHSIONINM BCE pa3Jeibl
MaTeMaTHKH W e¢ TPUIOKEHWW, OHM CBS3BIBAIOT pa3HbIE MaTeMaTHYCCKUE
JTUCIUIIMHBI W WX TPWIOKEHUs B eauHoe 1enoe. [losTomy BaxHO 1aTh
BO3MOXKHOCTh OOy4YaroIiemMycsi TMOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIA SI3BIK
COBPEMEHHOW MAaTeMAaTHKH W WCIOJb30BaTh €r0 JJIs BBIPAXKEHUS CBOUX MBICTICH.
JpyruM BaXXHbIM TPU3HAKOM MaTEMaTUKH Kak HayKd CJeayeT IpHU3HaTh
CBOMCTBEHHYIO €l CTpOroctb OOOCHOBAaHHUW | CIEAOBaHUE OMNpPEACIIEHHBIM
NpaBWJiaM  MOCTPOCHMS  JIOKA3aTeJIbCTB.  3HAKOMCTBO C  DJEMEHTaMu
MaTEMaTUYeCKOW JIOTUKH CIHOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBIIUICHUS
00y4Jaromxcsi, Mo3BOJIIET UM CTPOUTH CBOM PACCYKICHHS HA OCHOBE JIOTUYECKHUX
npaBui, POPMUPYET HABBIKA KPUTUUYECKOTO MBILUICHHUS.

B yuebHom kypce «Anrebpa M Hadajla MaTEeMaTHYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHYECKOTO MOJICTUPOBAHUS, KOTOPHIC MPU3BAHBI
CrocoO0CTBOBAaTh (hOPMHPOBAHHWIO HABBHIKOB ITOCTPOCHUS MOJENEH peaTbHBIX
CUTyallMil, WCCIEAOBaHUSI 3TUX MOJENIed C IOMOUIBIO0 afmapara ajiredopbl U
MaTEMaTUYeCKOro aHalii3a, UHTEpIIpPETalMy TOJYyYEHHBIX pe3yJbTaToB. Takue
3a/1aHus BIUIETEHBI B KaXK/IbIM U3 pa3jeloB IPOTrpaMMbl, TIOCKOJIbBKY BECh MaTepHal
y4eOHOTO Kypca IIMPOKO MCIIONBb3YeTCsl NJis pelleHus NpUKIagHbiX 3aaad. [lpu
pEIICHNH  pEATbHBIX  MPAKTUYECKUX  3a7ad  oOydaromuecs  pa3BUBAIOT
HaOJMIOAATEIbHOCTh, YMEHHE HaxOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIOJIb30BaTh  AHAJOTHUI0, 00001aTh W KOHKPETHU3UPOBaTh  MPOOJEMYy.
JlesTenpHOCTh MO (OPMUPOBAHUIO HABBIKOB PEIICHUS NPHUKIAAHBIX 3a7ad
OpraHU3yeTCs B MPOIECCE N3YUCHUS BCEX TEM YUeOHOTO Kypca «Anrebpa u Hadaia
MaTEMaTUYECKOr0 aHaIN3ay.

Ha wusydyenme ydeOHOro kypca «Anredpa W Hayajia MaTEMaTHYECKOTO
aHanau3a» otBojauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 gaca B Heneno), B 11
kyacce — 136 yacoB (4 yaca B HEJIEIIO).



COAEPKAHUE OBYUYEHUSA
10 KITACC

Yucaa v BIYUCICHUSA

Pannonanbubie yncna. OObIKHOBEHHBIE U JECATUYHBIE JIPOOH, MPOLICHTHI,
OeckoHeuHble nepuoanudeckue Apoou. Ilpumenenue npodel M MPOLIEHTOB s
peleHns NPUKIAIHbIX 3a1a4 U3 Pa3IMYHbIX OTPACIIEN 3HAHUHN U PEAIbHOM KU3HMU.

JleiicTBuTenbHBIE 4YHCIA. PanuoHanbHblE W UPPALMOHAIBHBIE YHCIIA.
Apudmernueckue omepalMd € JICUCTBUTENbHBIMH  4YuclaMud.  Mojayib
JEUCTBUTEILHOTO YUCIIA U €ro cBoMcTBa. [IpuOmmkEHHBIC BRIYUCIICHUS, TIPaBUIa
OKPYTJICHHMS, IPUKHUJIKA U OLIEHKA PE3yJIbTaTa BHIYMCICHUM.

Crenmedb ¢ 1nenbplM 1okaszareneM. buHom Herorona. lcnosin3oBanue
HNOAXOALIEH (OPMBI 3aMCH JEHCTBUTENIBHBIX YUCEI JJIsl PELLIEHUS IPAKTUUYECKUX
3a/1a4 ¥ NPEJICTABICHUS TaHHBIX.

ApudmeTnueckii KopeHb HaTYpaJIbHOM CTETIEHU U €T0 CBOMCTBA.

CreneHb C pauuMOHAIBHBIM II0OKAa3aTelIeM W €€ CBOMCTBA, CTENEHb C
JEHUCTBUTEIIBHBIM TIOKA3aTEIIEM.

Jlorapupm uyucna. CpoiictBa sorapudma. JlecsTUUHBIE W HATypajbHbBIC
Jorapu@msbl.

CuHyC, KOCHMHYC, TaHT€HC, KOTAHI'€HC YHCIOBOIO aprymMeHTa. ApPKCUHYC,
APKKOCUHYC ¥ apKTAHTE€HC YKMCIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxaectBa M TOXKIECTBEHHbIE IpeoOpa3oBaHUs. YPAaBHEHHE, KOPEHb
ypaBHEHUS. PaBHOCWIBHBIE YpaBHEHUsS U ypaBHEHMSA-CIEACTBUA. HepaBeHCTBO,
pELICHNE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEILIEHUS LENbIX U JPOOHO-PAlMOHATIBHBIX YPABHEHUN U
HEpPAaBEHCTB. MHOTOWIEHbl OT OAHOM IIepeMEHHOH. JlejeHue MHOrowieHa Ha
MHOTOWIEH ¢ ocratkoM. Teopema be3y. MHorowieHsl ¢  LenbIMA
koa(ppurmentamu. Teopema Buera.

[IpeoOpa3zoBaHMs YUCIOBBIX BBIPAXKEHUH, COJEPKAIINX CTENEHN U KOPHHU.

HppauroHanbHbIE YPaBHEHUS. OcCHOBHBIE METO/IbI peLIeHus
UPPALMOHAIIBHBIX YPaBHEHU.

[Toka3aTtenbHble ypaBHEHUS. OCHOBHBIE METOJABI PEIICHHS MOKA3aTEIbHBIX

YPaBHECHUM.

[IpeoOpazoBaHue BbIpaXKEHUM, COEPKAILIMX JOrapu(MBbl.

Jlorapudmuueckue YpaBHEHUS. OcHoBHbIE METO/IbI pelieHus
Jorapu(pMUUECKUX ypaBHEHUH.

OcCHOBHBIE TPUTOHOMETPUYECKUE bopmyJbI. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAKECHUM. PellIeHre TPUTOHOMETPUUECKNUX YPABHEHUM.



Pemienne cucrteM IHMHEMHBIX ypaBHEHMH. Marpuma CHUCTEMBbl JUHEHWHBIX
ypaBHeHHI. OmnpeaenuTens MaTpUllbl 2X2, €ro TeOMETPUYECKHU CMBICT U
CBOMCTBA, BBIYHMCIICHUE €T0 3HAUYCHUS, NIPUMEHEHUE ONPEACIUTENS Il PEUICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHUM. PelieHne npukiIagHbIX 3a1ad € I[OMOILIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHMH. lcciaenoBaHne IOCTPOCHHOW MOJEIU C
MTOMOUIBIO MaTPUL] U ONPEACIIUTEIIEH.

[TocTtpoeHne MaTeEMATUYECKUX MOJEIEH PEATbHOM CUTYallMd C MOMOIIBIO
YPaBHEHUN U HEPABEHCTB. lIpuMeHEHHE ypaBHEHHM M HEPABEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3aJad M 3aJad W3 pa3iMuHbIX o0jacTedl HayKH U peajbHOU
KU3HH.

DyHKUMM U TPaPuKu

OyHkMsA, crnocoObl 3amaHus GyHKIUMUA. B3aumMHO oOpaTHble (QYyHKIHH.
Komnozunust pyukumii. I'padukx QyHkuu. OnemeHTapHbIe NpeoOpa3oBaHus
rpauKoB QPyHKIIHIA.

OO6usacTh ompeneneHuss U MHOXKECTBO 3HaueHui (yHkiuu. Hymum QyHkuumu.
[TpomexyTku 3HakonocTossHCTBa. UETHbIe n HeuéTHbIe QyHK1uU. [leproanueckue
bynkuuu. [IpoMexyTku MOHOTOHHOCTH (DYHKIMHU. MakCHUMyMbl U MHUHHMYMBbI
dbynkuun. Hanbonpiiee u HauMeHbIIee 3HaYeHUS (YHKIIMHA Ha TIPOMEKYTKE.

Jluneiinas, KBaApaTuyHas W APOOHO-TMHEWHAs (PYHKIUU. DIEeMEHTapHOE
UCCJIEIOBAHKE U MIOCTPOCHUE UX IPAPUKOB.

CrenenHast pyHKIHUS ¢ HAaTypaJIbHBIM U IEbIM MToKa3aTesneM. E€ cBolicTBa u
rpadux. CBoiicTBa M TpaduK KOpHS N-OM CTENEHU Kak (PYHKIHH OOpaTHOM
CTEIICHH C HATYPAJIbHBIM ITI0KA3aTEJIEM.

[TokazarenbHast U norapupmMudeckass (PyHKIUH, UX CBONCTBA U TpadUKH.
Hcnonp3oBanue rpadukoB GyHKIMN I PEIICHNS YPaBHEHU.

TpuronomeTpuueckass OKpPYKHOCTb, OIPEIEICHUE TPUTOHOMETPHUECKUX
(GYHKIUI YUCTIOBOTO apryMeHTa.

(DyHKIMOHAIbHBIE 3aBUCHMOCTH B pEAJTBHBIX MPOLECCAX M SBICHUSX.
['paduku peanbHBIX 3aBUCUMOCTEH.

Havana maTteMaTH4eCcKOro aHAJIM3a

ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJlaHus IIOCJIedOoBaTeIbHOCTEH. MeTox
MaTeMaTU4YeCKOu WHYKLIHH. MOHOTOHHBIE U OTrpaHUYECHHBIE
IIOCJIEA0BATENBLHOCTU. VCTOpUS BO3HMKHOBEHHSI MAaTEMAaTHYECKOIO aHAJIN3a KaK
aHaJin3a OECKOHEYHO MaJIbIX.

ApudmeTrnueckas 1 reoMmeTpuueckas nporpeccuu. beckoneuno yosiaromas
reomerpuyeckas nmporpeccusi. Cymma OeCKOHEYHO YOBIBAIOIIEH T'€OMETPUYECKON
nporpeccuu. JINHENHBIN U SKCIOHEHIHAIBHBIN pocT. Yncio e. PopmyJia CI0KHBIX
npoueHToB. lcnosb30BaHWE TPOTrpecCHM Ul PEUICHUS pPeajbHbIX 3a/ad
IIPUKJIATHOTO XapakTepa.



HenpepbiBHble (yHKIIMM W UX CBOMCTBAa. TOYKM pa3pbiBa. ACUMIITOTHI
rpagukoB ¢yHkumii. CBoiicTBa (YHKIMI HENpepbIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JUIsl PELICHUS HEPAaBEHCTB. [IprMeHEeHHe CBOWCTB HENPEPBIBHBIX
GbyHKIUN 1715 peleHus 3a1au.

[TepBas u BTOpast npou3BoaHble GyHKIMU. OnpeseneHne, reOMeTpUIECKui U
(dbu3nyecKuil CMBICT TPOU3BOIHON. Y paBHEHHE KacaTeabHOU K rpaduky QyHKIIUH.

[IpousBognbie  3nemeHTapHbIXx  QyHKuuid.  IlpousBoaHass ~ cyMMmbl,
POU3BEICHUS, YACTHOTO U KOMIO3UIINH (PYHKITHIA.

MHoskecTBa M JI0rMKa

MHoOKecTBO, Oomepaluuu HaJ MHOXECTBAMH M HX CBOMCTBA. Jluarpammbl
Oitnepa—Benna. [IpumeHeHUE TEOPETUKO-MHOKECTBEHHOIO —ammapara s
OMMCAHUs PEATBbHBIX IPOLECCOB W SBICHUW, IMPU PEUICHUHM 3aJad U3 JPYTUx
y4eOHBIX TPEIMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MaTeMAaTHUYECKOTO OOBEKTa, CIE/ICTBUE,
JI0KA3aTeJIbCTBO, PABHOCUIIBHBIE YPABHEHUS.

11 KITACC

Yucnaa 1 BIYUCICHUA

Harypanbnuble u nenbsie yucna. [I[puMeHeHHE NPU3HAKOB ACIUMOCTH LENBIX
yycel, HauOonpImuii oOmuid genurens (manmee — HOJ]) m HamMeHbInee oOlee
kpatHoe (nanee — HOK), octaTkoB no MoAyJito, anroputMa EBkiuaa s pereHus
3a]1a4 B LIEJIBbIX YHCTIax.

KomniekcHble umcna. AnreOpanyeckas W TPUTOHOMETpUYECKas (POpPMBI
3alliCH KOMIUIEKCHOTO 4YHcia. ApudmMeTrnyeckue ornepanuu ¢ KOMIUIEKCHBIMU
yucnamMu. M3o0pakeHne KOMIUIEKCHBIX YHCeT Ha KOOPAMHATHOM IUIOCKOCTH.
®opmyna Myaspa. KopHu n-oif creneHn M3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMIUIEKCHBIX YHUCEN JIUISl pelIeHUs] (PU3NYECKUX U TEOMETPUUECKUX 3a]1a4.

YpaBHeHUS U HEPABEHCTBA

CucrteMa ¥ COBOKYNHOCTh YpPAaBHEHHM W HEPABEHCTB. PaBHOCHWIIbHBIE
CUCTEMBI U CUCTEMBI-CIIEACTBUSA. PABHOCHUIIbHBIE HEPABEHCTBA.

OT1O0op  KOpHEH  TPUTOHOMETPUYECKUX  YPABHEHUH €  MOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. Perienre TpuroHoMeTpuyeCKX HEPaBEHCTB.

OCHOBHBIE METOJBI PEIICHUS TMOKa3aTeNbHBIX W  JIOTapU(PMUIECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PEIICHUS CUCTEM M COBOKYIHOCTEW palMOHAJIBHBIX,
UppalMOHAJIbHBIX, TOKA3aTENbHbBIX U JOrapu(PMUUECKUX YPAaBHEHUH.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMbI C TapaMETPAMH.



[IpumeHeHne  ypaBHEHUW, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTEeMaTUYeCKUX 3aJlad M 3a/lad U3 Pa3jIM4HbIX 00JacTel HayKu U peasbHOU
JKWU3HU, HHTEPIIPETALUs ITOJIyYEHHBIX PE3YJIbTATOB.

DOyHKUUM U rpaQuKu

I'paduk xomnosunuu QyHkuil. ['eomerpuueckue o0pa3bl ypaBHEHUH U
HEPaBEHCTB Ha KOOPAVMHATHOM IUIOCKOCTH.

Tpuronomerpuueckue GyHKIHH, UX CBONCTBA U TpaUKU.

['padmyeckue MeToAbl pelieHUs ypaBHEHHH W HepaBeHCTB. ['paduueckue
METO/IbI PEIICHMS 3a7a4 C TapaMeTpaMHu.

Hcnonp3oBanne rpadukoB (yHKUMA IS HCCIENOBAaHUS IMPOLECCOB U
3aBHCHMOCTEH, KOTOpPbHIE BO3HMKAIOT IPU PEUIEHHM 33Jad U3 APYIHX Y4YEOHBIX
IIPEAMETOB U peabHOU KU3HU.

Havana maTteMaTH4ecKOro aHaam3a

[TpumeHneHnne mpou3BOIHOM K UCCIEIOBAHUIO (PYHKIINI HA MOHOTOHHOCTD U
3KCcTpeMyMbl.  HaxokieHue  HamOOJbIIEr0 M HAMMEHBIIEr0  3HA4YE€HUU
HENPEpBhIBHON (DYHKLIMU Ha OTPE3KE.

[IpumeHeHre NpPOM3BOMHOM JUIsl HAXOXKICHMS HAWIy4dlIero pPELICHUS B
NPUKIAJHBIX 3aJa4dax, Uil ONpPENENeHUss CKOPOCTHM M YCKOPEHHUs IIpolecca,
3aJlaHHOTO (pOopMYyIIOH MU TpadUKOM.

ITepBooOpa3Hasi, OCHOBHOE CBOICTBO IIepBOOOpa3HbIX. IlepBooOpa3Hbie
aJIeMEHTapHbIX QyHKIM. [IpaBuia HaxoKaeHUs epBOOOPa3HBIX.

WHurerpain. I'eomeTpuueckuit CMBICII UHTErpasa. Brruncienue
onpenenéHHoro naTerpana no gpopmyne Herotona-Jleibnmnma.

[Ipumenenne uHTErpajia A HAXOXKJEHUS IUIOMANEH MJIOCKUX GUryp u
00BEMOB r€eOMETPUYECKHUX TEJL.

[Ipumepsl pemenuit auddepeHImanbHbpIX  YpaBHEeHUH. Martemartuueckoe
MOJIETTUPOBAHUE peaJbHBIX TPOIECCOB € TMoMomIbl0  auddepeHuanbHbIX
YPaBHECHUM.



[NTAHAPYEMBIE PE3VJIbTATBI OCBOEHUA VYYEBHOI'O KVYPCA
«AJII'EBPA " HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVBJIEHHBIM VYPOBEHB) HA YPOBHE CPEJIHEI'O OBILEI'O
OBPA30OBAHIA

JIMYHOCTHBDIE PE3YJIbTATDBI

1) rpa:kIaHCKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTD IPAKIAHCKON MO3UIIMU 00yYarOIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO  WIE€Ha  POCCHMCKOro  OOIIeCTBa,  MPEACTaBICHUE O
MaTEMaTUYECKNX OCHOBaX (DYHKITMOHUPOBAHHS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
MpoIenyp TpakIaHCKOro oOmecTBa (BBIOOPHI, OMPOCHI W JPYyTroe), yMEHHue
B3aMMOJICCTBOBaTh C COLMAJIbHBIMM HWHCTUTYTAMH B COOTBETCTBUU C HX
GYHKIMSIMU U HA3HAYCHUEM;

2) IATPUOTUYECKOT0 BOCITUTAHUSA:

chOPMHUPOBAHHOCTh POCCHMCKON TPakKTaHCKON HMICHTHYHOCTH, YBAKCHHS K
MPOIUIOMY M HACTOSIIEMY POCCUHCKOM MaTEeMaTHUKH, IIEHHOCTHOE OTHONIEHUE K
JOCTHXKEHHUSIM POCCUMCKUX MAaTEMATUKOB U POCCUICKON MaTeMaTUYECKOU HIKOJIbI,
UCIIOJIb30BAHUE ATUX JIOCTHKEHUH B JAPYrMX HAyKax, TEXHOJIOTHUAX, cdepax
SKOHOMMUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHHWE AYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoaa, CHOPMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMS, STUYECKOIO MOBEJEHUS, CBA3AHHOTO C MPAKTHUUYECKUM
NPUMEHEHUEM JIOCTHXKEHUW HAyKd M JESATEIbHOCThIO YUYEHOTO, OCO3HAHUE
JUYHOTO BKJIaJa B IOCTPOSHUE YCTOMYHUBOTO Oy AYIIETO;

4) 3cTeTHYeCKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHHWE K MHUpPY, BKIIOYAs JCTETUKY MaTEMaTUYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3a/1a4, PEIICHUM, PaCCyKIeHU, BOCTIPUUMYUBOCTh
K MaTeMaTHYE€CKUM acleKTaM pa3JInuHbIX BUIOB UCKYCCTBA;

S) pu3uYeCcKOro BOCIMTAHMS:

cOPMHUPOBAHHOCTh yMEHHUS TPUMEHATh MaTeMAaTHYCeCKUE 3HAHUS B
MHTEpecax 3JI0pOBOT0 U 6€30MacHOro o0pasa *U3HHU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JIOPOBBIO (310pOBOE TMUTaHUE, COATAHCUPOBAHHBIM PEXUM 3aHATUN U
OTIIbIXa, PETyJsipHas (U3UIECKast aKTHBHOCTH), (PH3NUECKOE COBEPIICHCTBOBAHUE
P 3aHATUSX CIIOPTUBHO-030POBUTEIHHOMN AEATEILHOCTHIO;

6) Tpy10BOIr0 BOCIMTAHMS:

TOTOBHOCTh K TPYyAYy, OCO3HAaHHWE IIEHHOCTH TPYAO0Jt00us, HHTEpeC K
pasnmuuHbiM  cpepam  npodeCCUOHATBHON  JACSATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOM M €€ NPWIOKEHUSIMH, YMEHHUE COBEpIIAaTh OCO3HAHHBIM BHIOOP
Oynyuieid mnpodeccu W peain30BbIBaTh COOCTBEHHBIE >KM3HCHHBIC IIJIAHBI,



FOTOBHOCT M CIIOCOOHOCTh K  MareMaTH4ecKoMy  OOpa3oOBaHHIO U
caM000Opa30BaHUIO Ha TMPOTSHDKEHUM BCEW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHUIO B PEIICHUU MTPAKTUYECKUX 3aa4 MAaTEMATUYECKOW HAPABIECHHOCTH;

7) 3K0JIOTHYECKOI0 BOCTIMTAHMSA:

C()OPMUPOBAHHOCTh  3KOJIOTUYECKON  KyJIbTYypbl, MOHHMAaHUE BIUSHUSA
COLIMAJIbHO-D)KOHOMHMYECKHX MTPOLECCOB HA COCTOSIHUE NPUPOJIHON U COLUAIBHOM
Cpelibl, 0OCO3HAHME II100aJTBbHOTO XapaKTepa SKOJOTUYECKUX MPOOIIEM, OpUECHTALIHS
Ha TPUMEHEHUE MaTeMaTHUeCKUX 3HaHWM A peuieHus 3agad B o0nacTu
OKpY’KarlIlled cpeapl, I[UIAHUPOBAHUE ITOCTYNKOB M OLEHKHM HMX BO3MOXHBIX
IIOCJIEACTBUAN I OKPYIKAIOIIEH CPEbI,

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHs HAyKd W  OOIIECTBEHHOM  NPAKTHUKW, MOHUMAaHHE
MaTeMaTHYeCKOM HayKd Kak c(epbl 4YelIOBEYECKON MAeATeIbHOCTH, JTaloB €&
pa3BUTHS W 3HAYUMOCTU JUIsl Pa3BUTUA LMBWIW3ALWH, OBJAJCHHUE S3BIKOM
MaTeMaTUKM W MAaTEMaTUYECKOM KYJIbTypOM KakK CpEICTBOM IMO3HAHUS MHPA,
TOTOBHOCTh OCYUIECTBIIATh IPOEKTHYK) W HUCCIEA0BATEIBbCKYIO JESTEIbHOCTD
WHJVBHIyaJIbHO U B TPYIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiCTBUSA

Bba3oBble Jijornueckue AeicTBUA:

BBISIBJISITH M XapaKTEPH30BaTh CYIIECTBEHHBIC MPHU3HAKA MaTEMATHUECKUX
OOBEKTOB, TIOHATHH, OTHOIICHWA MEXIy TMOHATHIMH, (HOPMYIUPOBATH
oTpe/eICHUs TOHSATUH, YCTAaHABIMBATh CYIIECTBEHHBIN MPU3HAK Klaccuukanuu,
OCHOBaHUS AJis1 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH ITPOBOIUMOTO aHAN3a;

BOCIIpUHUMATh,  (HOpMyJIHpOBaTH U  MPEeOoOpa3OBBIBATh  CYXKJICHHUS:
YTBEPIUTENBHBIE i OTPUIIATEIbHBIC, CIMHUYHBIC, YaCTHBIC U 00IIUE, YCIOBHEIC,

BBISIBIIATh MaTEMAaTHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U ¥ TIPOTUBOPEUHS
B (haKkTax, JAHHBIX, HAOIIOMCHUSIX W YTBEPKIACHUSAX, Mpejiaratb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEH U MIPOTUBOPEUHI;

JienaTh BBIBOABI C HCIOJb30BAaHUEM 3aKOHOB JIOTHMKH, JIETyKTUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHUH, YMO3AKITIOUEHUH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHFHO JTOKA3aTEIbCTBA MATEMATHICCKUX YTBEPIKIACHUN
(TIpsiIMBIE ¥ OT MPOTUBHOTO), BEICTPAUBATh ApTyMEHTAITNIO, IPUBOAUTH TIPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BBIBOJIBL;

BBIOMpATh CMOCOO peleHrus Yy4eOHOM 3amaud  (CpaBHUBATh HECKOJIBKO
BapUAHTOB  PEIICHUS, BBHIOMpATh HaWOoONee TMOAXOAANIMH ¢ y4ETOM
CaMOCTOSTEIILHO BBIJICICHHBIX KPUTCPHER).



ba3oBble uccien0BaTe/bCKHe JeiCTBUS:

UCTIONIb30BaTh BOMPOCH KakK HCCIEAOBATEIBCKUNA WHCTPYMEHT TO3HAHWS,
dbopMynupoBaTh  BONPOCHI,  (DUKCHPYIOIIME  MPOTUBOpPEUHUE,  MPoOIIEeMYy,
YCTaHABIIMBAaTh MCKOMOE M JaHHOE, (OpMHUPOBATh THIIOTE3Y, apryMEHTHUPOBAThH
CBOIO MO3UIIMIO, MHEHHUE;

IPOBOJIUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, HCCIIeI0BaHHE
110 YCTAaHOBJICHUIO 0COOEHHOCTEH MaTeMaTHUeCKOro 00beKTa, sIBJICHHUS, ITpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y OOBEKTaMU, SIBICHUSMH, ITPOLIECCAMU;

CaMOCTOSITENIbHO (POpMyJUpOBaTh OOOOIIEHUS W BBIBOJBI MO pe3yibTaTaM
OpOBEAEHHOTO  HAONIOACHMS, HCCIENOBaHUSA, OLICHUBATh  JIOCTOBEPHOCTH
MOJTyYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 000OIICHMIA;

IPOTHO3UPOBAaTh BO3MOXKHOE pA3BUTHE TMPOIECCa, a TaKKe BBIIBUTATh
MPEIOJIOKEHHSI O €r0 Pa3BUTHH B HOBBIX yCIIOBUSIX.

Pabora ¢ unpopmanmeii:

BBISIBIIAATh JEPUIUTHI MHGOPMAINK, JaHHBIX, HEOOXOAMMBIX IJIsl OTBETa Ha
BOTIPOC U JJIS pEIICHUs 3aa4u;

BBIOMPATh MHPOPMALIHUIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHATU3UPOBATH,
CHUCTEMAaTHU3UPOBaTh M HMHTEPIPETHPOBATh MHMOPMAIUIO PANIUYHBIX BUIOB H
dbop™M mpeacTaBICHUS;

CTPYKTYpHpOBaTh MH(OPMALIMIO, MPEACTABIATh €€ B pa3iuuHbIX (hopmax,
WITIOCTPUPOBATH rpauyecK;

OLICHUBATh HaAEKHOCTh uH(popMaLH o CaMOCTOSITENIbHO
c(OpMyJIUPOBAHHBIM KPUTEPHUSM.

KoMMyHMKaTHBHBbIE YHHBEpPCAJIbHbIE yUeOHbIE el CTBUSA

Oo0mmenue:

BOCIIPUHUMATH U (HOPMYJIUPOBATH CY>KJICHUS B COOTBETCTBUH C YCIOBHSIMU U
1eaIMU  OOIIEHHUs, SICHO, TOYHO, TPaMOTHO BBIpakaTh CBOIO TOYKY 3PCHHS B
YCTHBIX M NMHUCBMEHHBIX TEKCTaxX, JlaBaTh MOSICHCHHS IO XOJy PCIICHHS 3ajayu,
KOMMEHTHUPOBATh MOJYUECHHBIN PE3yJIbTaT;

B XOJI¢ OOCYKJCHHS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOM TEMHI,
mpoOJeMbl, pemaeMol 3a7aud, BBICKA3bIBATh HJCH, HAIICJICHHBIE HA TIOWCK
pelleHHs], COIMOCTABIATh CBOU CYXIEHUS C CYXXICHHSAMU JPYTUX YYaCTHUKOB
nyajgora, OOHapy>XMBaTh Pa3IMuMe W CXOJACTBO IO3UIIMH, B KOPPEKTHOM (opme
(bOopMyITUPOBaTh Pa3HOTIIACHS, CBOM BO3PAKECHUS;

MIPEACTABISITh PE3YJIbTAThl PEIICHUS 3a7a4M, SKCIICPUMEHTA, HCCIICIOBAHNS,
MIPOEKTa, CaMOCTOSITEIIBHO BBIOMpaTh (opMar BBICTYIUICHUS € Y4ETOM 3aaad
MIPE3CHTAIUA U OCOOEHHOCTEH ayIMTOPUH.

PerJIﬂTHBHl)Ie YHUBEPCAJIBHBIC yqeﬁﬂue I[CﬁCTBPISI



Camoopranusanus:

COCTAaBJIATH IJIaH, AITOPUTM PEIICHUS 3a/1a4H, BEIOUPATH CITOCOO PEIICHUS C
y4ETOM UMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C Y4ETOM HOBOM UH(POPMAIIHH.

CaMOKOHTPOJIb, SMOIIUOHAIbHbI HHTEJIEKT:

BJIAJE€Th HABbIKAMHU  IIO3HABATEJIbHOM  pedieKcMH KaK  OCO3HaHUs
COBEPIIIACMBIX ICUCTBUI M MBICIUTEIBHBIX IIPOIIECCOB, UX PE3yJIbTATOB, BIAACTh
croco0aMu CaMOTIPOBEPKH, CAMOKOHTPOJIS MpOIlecca W pe3yibTaTa pPEIICHUs
MaTeMaTHUYEeCKOHM 3aJ1auH;

MPEeABUACTh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYThH IIPH PEIICHUH 3a/1a4H,
BHOCUTbH KOPPEKTHUBHI B JEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSATENHCTB, JAHHBIX,
HaNJIEHHBIX OIIMOOK, BHISBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIETH U YCIOBUAM, OOBSICHATH TPUIHHBI
JTOCTYDKCHUS WJIH HEJIOCTUKEHUS PE3YIhTATOB JIEATEIILHOCTH, HAXOIUTh OIIHOKY,
JIaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.

CoBmecTHAasl 1eATEJIbHOCTD:

MOHUMATh M MCMOJb30BATh MPEUMYIIECTBA KOMAHIHOW M WHIWBUIYaTbHOU
paboThl mTpU pEHIeHHH YYEOHBIX 3a7ad, NPUHUMATh IIeJib COBMECTHOMU
NEATEILHOCTH, TJIAHUPOBATh OPTAHM3AIIMI0 COBMECTHOW PAOOTHI, pacmpeneisTh
BUJIbI paboOT, JI0roBapuBaThCs, OOCYXKIaTh IMPOIECC W pe3yJbTaT padoThl,
0000111aTh MHEHUSI HECKOJIbKUX JTIOJICH;

y4acCTBOBaTh B TPYMMOBBIX (opmax paboTel (0OCyx)aeHUs, OOMEH MHEHHUH,
«MO3TOBBIE IITYypPMBl» W WHBIE), BBHINOJHATH CBOIO 4YacTh pabOTHl W
KOOPJIMHHUPOBATH CBOWM JCHCTBUA C JPYTMMH 4WICHaMH KOMAaH]IbI, OIICHUBATH
KaueCTBO CBOET0 BKJIa/ia B OOIIMI MPOIYKT MO KPUTEPUSIM, CPOPMYITHUPOBAHHBIM
YYaCTHUKAMU B3aUMOJCHCTBUS.

INPEAMETHBIE PE3YJ/IBTATDBI

K xonmy oOyuenus B 10 kjacce oOydYarOIMMIACS TOJYYIUT CICAYIOIINAC
MpEIMETHbIC PE3yJbTaThl MO OTJAEIBLHBIM TE€MaM palbodell mporpaMmbl y4eOHOTO
Kypca «Anredpa 1 Hayaia MaTeMaTHYEeCKOTO aHAIN3a:

Yucaa v BBIYUCTCHUSA:

CBOOOJHO OINEPUPOBATH MOHATUAMH: DPAIMOHAIBLHOE YHUCIO, OECKOHEYHas
nepuoauyeckass JApoOb, TPOILEHTHI, HUPPALUOHAIBHOE YHUCIO, MHOXECTBa
PALMOHAIIBHBIX U ICHCTBUTEIIBHBIX YUCET, MOAYJIb AEUCTBUTEIHLHOTO YHUCIIA;

NPUMEHSATH JIpoOM U TPOLIEHTHI JUISI PEIICHUs] TPUKIAAHBIX 3a/ad U3
PAa3JIUYHBIX OTPACIICH 3HAHUU U PEAIbHOM KU3HU;

MPUMEHSATH MPUOINAKEHHBIC BIYMCICHUS, PABUJIA OKPYTIICHUS, TPUKUIKY U
OLIEHKY PE€3YJIbTaTa BbIYUCICHUM;



CBOOOJTHO ONEPUPOBATH TOHITHEM: CTENEHb C IEJbIM [OKa3aTeseM,
MCITIOJIB30BaTh MOAXOASAIIYIO (POPMY 3aMKMCH IEUCTBUTENIBHBIX YUCEI AJIsl pELICHUs
IIPAKTUYECKUX 3a/1a4 U IIPEICTABIICHUS 1aHHBIX;

cBOOOZHO OIEPUPOBATH MOHATHEM: apU(PMETHUUECKU KOPEHb HaTypaJbHON
CTEIICHH;

CBOOOJHO ONEPUPOBATH MTOHATUEM: CTETIEHD C PALlMOHAIBHBIM MOKA3aTENIEM;

CBOOOJHO OIEpUPOBaTh MOHATUSIMH: JIOTapudM YHKCa, AECITHUYHBIE WU
HaTypaJbHbIE JIOTapu(pMBblI;

CBOOOZHO OIEPUPOBATH MOHATUSMU: CHUHYC, KOCHHYC, TAHI'€HC, KOTaHTEHC
YUCIIOBOI'O apTyMEHTa;

ONEpPUPOBATh INOHATUSMH: APKCUHYC, aPKKOCHHYC M APKTaHI'€HC YHUCIOBOTO
apryMeHTa.

YpaBHeHMS U HEPpaBEHCTBA:

cBOOOJHO OIEPUPOBATH MOHATUSMU: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO,
PABHOCHUJIBHBIE YPABHEHMS U YPABHECHHUSI-CIIEICTBHS, PABHOCHIIBHBIE HEPABEHCTBA;

OPUMEHSTh pPa3jMYHblE METOJbl PEIICHHUS pPALMOHAIBHBIX U JpPOOHO-
palMOHAIBHBIX yPABHEHUMH, IPUMEHATH METOJ HWHTEPBAJIOB Ul PELICHHUS
HEPABEHCTB;

CBOOOJHO OINEPUPOBATH TMOHATUSMHU: MHOTOUYIEH OT OJHOM TEPEMEHHOM,
MHOIOYJIEH ¢ MLeJbIMH KO3(p(dUIHEHTaMU, KOPHM MHOIOYJI€Ha, IPUMEHATH
JIEJICHUE MHOTOWJIEHAa Ha MHOTOUJIEH C OCTaTKOM, TeopeMy besy u reopemy Buera
JUISL pELIeHus 3a4a4;

CBOOOJHO ONEPUPOBATH TMOHATHUSMHU: CHUCTEMA JIMHEWHBIX YpAaBHEHUH,
MaTpula, ONpPENENUTENb MaTpulbl 2 X 2 WU €ro TeOMETPUYECKUNA CMBICI,
UCIIOJIB30BaTh CBOMCTBA OINpENEHUTEN 2 X 2 NI BBIYMCICHHS €ro 3HA4eHWS,
IPUMEHATH ONPEACIUTENN JUIsl PELIEHUs CUCTEMbl JIMHEHWHBIX YPaBHEHUH,
MOJEIUPOBATH PEATBHBIE CUTYAllHH C IIOMOIIBIO CUCTEMBI JINHEUHBIX YPABHEHUN,
MCCIIEIOBATh IIOCTPOEHHBIE MOJEIM C IOMOIIBIO MAaTPUIl M OINPEAEIUTEINICH,
WHTEPIPETUPOBATH ITOIYYEHHBIN pPE3yJIbTaT;

UCIIOJIb30BaTh CBOWCTBAa JEHCTBUM C€ KOpHSAMHU [UIsl NIPeoOpa3oBaHUS
BBIPAKCHUN;

BBINIOJIHSATH MPE0OPA30BAHUS YUCIOBBIX BBIPAKEHU, COAECPKALUX CTEIIEHH C
palMOHAIBHBIM MOKA3aTENEM;

UCIIOJIb30BaTh CBOMCTBA norapudmon TUTS npeoOpa3oBaHUs
Jorapu(pMUUECKUX BbIPaKEHUMH;

CBOOOJITHO OIEpPUPOBaTh MOHATUSIMHU: MUPpPALUOHAIbHBIE, MOKa3aTelbHbIE U
JorapuMuUecKre ypaBHEHHSI, HAXOUTh UX PEIICHUS C TTOMOIIbIO PABHOCHIIBHBIX
IIEPEXO0I0B WIM OCYILECTBIISIS IPOBEPKY KOPHEM;



MPUMEHSITh OCHOBHBIE TPUTOHOMETpHUYECKHE (HOPMYJIBI AJIsI TPeoOpa3oBaHMs
TPUTOHOMETPUIECKUX BBIPAKEHUH;

CBOOOZHO ONEpPUPOBaTh IOHATHEM: TPUTOHOMETPUYECKOE YpABHEHHE,
OPUMEHITh HeoOXoauMble (GOpPMyJbl  JUIsl  PEIICHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPaBHEHU;

MOJIETIMPOBAaTh pEAJIbHbIE CUTYallUM Ha S3bIKE€ alnreOpbl, COCTABIATH
BBIpQKEHUS, YpPaBHEHHWs, HEPABEHCTBA IO YCJIOBHIO 3aJadyM, WCCIEAOBAThH
MOCTPOCHHBIE MOJIEJIH C UCIIOJIBb30BaHUEM alnapara anreopsl.

DOyHkuuu ¥ rpapuku:

cBOOOHO ONEPUPOBATH MOHATUAMU: PYHKIHS, CIIOCOOBI 3a1aHUsI (PYHKIIHH,
B3aMMHO OOpaTHble (QYHKUIMH, Kommo3umus ¢yHKIUHA, rpaduk yHKINH,
BBITOJIHATH 3JIEMEHTAapHbIE TpeoOpa3zoBaHus rpaduKoB QyHKIINN;

cBOOOJHO OIEPUPOBATH MOHATUAMHU: O0JACTH OMPEEICHUS U MHOMXKECTBO
3HaYeHUHN PYHKIUH, HYJIH QYHKINHA, TPOMEKYTKH 3HAKOIIOCTOSHCTBA,;

CBOOOZHO ONEpUPOBATH MOHATHSAMHU: YETHbIE M HEUETHbIE (DYHKUIMH,
NEPUOANYECKUE (PYHKINH, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI 1
MUHUMYMBl (PyHKIMH, HaumOoJbpllee M HaUMEHbllee 3HAueHUuEe (YHKUUU Ha
IPOMEXKYTKE;

cBOOOHO OTEPUPOBATH MOHATUSIMU: CTETICHHAA (PYHKIMS C HATYypaIbHBIM U
LEJNbIM IIOKa3aTesleM, rpa@UuK CTENEHHONM (PYHKIMHM C HATYpPaJbHBIM U LEJIbIM
nokasarenemM, rpauk KOpHS N-OM CTENEeHM KaKk (PYHKIMH OOpaTHOW CTENEHH C
HaATypaJIbHBIM MOKA3aTENIEM;

OMEepUPOBATh TOHITHSIMH: JIMHEHHAs, KBaJpaTh4yHas W JIpOOHO-TUHEIHAas
(GYHKIIUY, BBITOIHATD 3JIEMEHTAPHOE UCCIIEIOBAaHUE U MTOCTPOCHHE UX TPadUKOB;

CBOOOZHO OINEPUPOBATh MOHATHAMH: IOKa3aTelbHas U Jorapudmuueckas
(yHKIMU, WX CBOMCTBAa M IpadUKH, MCHOJB30BAaTh MX TpadUKHU i1 PELICHUS
YPaBHEHUMU;

cBOOOJHO ONEpPUPOBATh MOHATUAMU: TPUTOHOMETPUUYECKAS OKPYKHOCTD,
OIpe/ie/IEHUE TPUTOHOMETPUYECKUX (PYHKIIMI YUCIOBOIO apryMEHTa;

UCIONB30BaTh rpaduku (GyHKUMH i1 MCCIEAOBAaHUSA MPOIECCOB U
3aBUCHUMOCTEH MpU pEUIeHUM 3aJad U3 IPYruX Yy4eOHBIX MPEAMETOB M pealbHOMN
KU3HU, BBIpAXaTh (POpMyIaMu 3aBUCUMOCTH MEXIY BEITMUYUHAMU;

Hauyajna maTeMaTH4eCKOIo aHA/IU3A:

cBOOOJHO OIEPUPOBATH MOHATUSAMU: apuMeTHyeckas U reoMeTpudecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi TEOMETPUUECKast IPOTPECCUsL, TMHEUHBIN U
AKCMOHEHIIMATILHBIN POCT, (hOpMyIIa CIOKHBIX POIEHTOB, UMETh IPEICTABICHHE
O KOHCTaHTE,

UCIIONIb30BaTh MPOTPECCUU ISl PEIICHUs PEeaIbHbIX 3a/ad MPUKIATHOTO
XapakTepa;



CBOOOHO ONEPUPOBATH MOHSATUSIMU: MTOCIEOBATEILHOCTD, CIIOCOOBI 3a/IaHUs
MOCJIeA0BAaTEILHOCTE, MOHOTOHHBIE M OTlpPaHUYEHHBIC MOCIE0BATEIbHOCTH,
IIOHMMAaTh OCHOBBI 3apOXKJICHHMS MAaTEMAaTHYECKOrO aHajiu3a KaK aHalIu3a
OCCKOHEYHO MaJIbIX;

CBOOOJTHO OIEpPUPOBATh TMOHATUSIMHU: HENPEPHIBHBIE (PYHKIUUA, TOUYKH
pa3pbiBa rpaduka GyHKIIMH, aCHMIOTOTHI I'padrka QyHKIINH;

CBOOOJHO OINEpUPOBATH MOHATHEM: (YHKIIUS, HEMpEephIBHAs Ha OTPE3KeE,
MIPUMEHSTH CBOWCTBA HEMPEPHIBHBIX (DYHKITUHN JJIs pEIICHUs 3a/1a4;

CBOOOJITHO OIEpUPOBATh TOHATUSIMHU: TIEpBasi W BTOpas IMPOU3BOJIHBIC
byHKIMY, KacaTenbHas K rpaduky QyHKuuu;

BBIYUCIISATh MPOU3BOJAHBIE CYMMBI, MPOU3BEACHUS, YACTHOTO M KOMITO3ULUU
JIBYX (YHKIMNA, 3HATh MPOU3BO/IHBIE JIEMEHTAPHBIX (PYHKIUHA;

WCITOJIH30BaTh TEOMETPUYCCKUNA W (PU3MYECKUN CMBICT TPOWU3BOMHOU IS
peuieHus 3a1a4.

MHo:xecTBa M JIOTHUKA:

CBOOOJTHO  OmNEpUpOBaTh  MOHATHUSMHU:  MHOXECTBO, OINEpallud  HaJ
MHOKECTBaMU,;

HCIIOJI30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapaT AJisl ONUCAHUS PEeAIbHBIX
MIPOIIECCOB U SIBJICHUM, IIPU PEUICHUHU 3a7a4 U3 JPYTUX YUYCOHBIX MPEIMETOB,;

CBOOOJIHO OIEPUPOBATH IMOHATUSIMH: OIPEICICHHE, TEOpEeMa, ypaBHEHHUE-
CJIEJICTBHE, CBOMCTBO MaTEMAaTUYECKOT0 00BEKTA, JOKA3aTEILCTBO, PABHOCUIIbHbIE
YpaBHEHUS U HEPABEHCTBA.

K xonmy oOyuenus B 11 kjacce 0O0ydYarOmMMIACS TOJYYIUT CICAYIOIINC
MpPEAMETHBIC PE3yJbTAaThl MO OTACIBHBIM TeMaM pabodeil MporpaMMbl Yy4eOHOTO
Kypca «Anredpa 1 Hayaia MaTeMaTHYEeCKOTO aHaIN3ay:

Yucaa 1 BBIYUCICHUSA:

CBOOOJHO ONEPUPOBATH MOHSATHUAMHU: HATypaJlbHOE U II€J0€ YHUCJO,
MHOKECTBA HATYpPAJIbHBIX U IEIbIX YHUCEJ, MCIO0JIb30BaTh MPU3HAKU JACIMMOCTH
uenbix ynces, HOJl u HOK HarypanbHbBIX uncen A pemeHus 3a1a4, IPUMEHSITh
anroput™ EBknupa;

CBOOOJTHO OMEpPUPOBATH IMOHSATUEM OCTaTKa IO MOJYJIIO, 3alUChIBAThH
HaTypajbHbIC YKMCIIA B PA3JIUYHBIX MO3UIIUOHHBIX CUCTEMaX CUUCIICHUS;

CBOOOJHO OMNEPUPOBATH MOHATUSIMU: KOMIUIEKCHOE YHCIO U MHOMXECTBO
KOMIUJIEKCHBIX YHCEJI, MPEJCTaBIsATh KOMIUIEKCHBIE YHCIa B aredpandeckor u
TPUTOHOMETPUYECKON (popMe, BBIMOJIHATH apU(PMETHUUECKUE OIepalud C HUMHU U
n300pakaTh HA KOOPJAMHATHOM MJIOCKOCTH.

YpaBHeHMS U HEPABEHCTBA:



cBOOOJHO OIEPUPOBATh MOHATHUSAMU: WPPALMOHAIBHBIC, TTOKa3aTelIbHbIC H
JorapuMUUECKHEe HEPAaBEHCTBA, HAXOIUTh WX PpEHICHUS C  IOMOIIBIO
PaBHOCHWIBHBIX [IEPEXO/I0B;

OCYIIECTBIISITh OTOOp KOpPHEM IMpU pEHIeHUH TPUTOHOMETPUUYECKOTO
ypaBHEHUS,

CBOOOZHO ONEpPUPOBATH IOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHITh HeoOXonuMble GOpPMyNBl  JUIsl  PEIICHHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

cBOOOHO ONEPUPOBATH MOHATUSIMH: CUCTEMA U COBOKYITHOCTh YPaBHEHH U
HEPABEHCTB, PABHOCUJILHBIE CUCTEMBI U CUCTEMBI-CJIEICTBUS, HAXOIUTh PEIICHHUS
CUCTEMBI M COBOKYITHOCTEN PAllMOHAIbHBIX, UPPALIMOHAIBHBIX, TI0KA3aTEIbHBIX U
jorapu(pmMUUECKNX YpaBHEHUN U HEPABEHCTB;

pemiaTth paloHasbHbIE, UppaloHalIbHbIE, MOKa3aTebHbIE,
gorapuMuUeckue ¢  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPAaBEHCTBA,
COJIEpIKalIie MOJYJIU U TapaMeTphI;

IPUMEHSTh rpaduueckre METOIbl IIsl pELIEHUs] YpaBHEHUI 1 HEPABEHCTB, a
TaKKe 3ajja4 ¢ IapaMeTpamu;

MOJIETTUPOBATh pEalbHbIe CHUTyallUd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPQKEHUS, YPaBHEHHs, HEPABEHCTBA W MX CHUCTEMbl IO YCIOBUIO 3aJa4H,
UCCIIEIOBaTh IIOCTPOEHHBIE MOJEINW C HCIOJIb30BAHMEM ammnapara aiareOpsl,
MHTEPIPETUPOBATH TIOJYyUEHHBIN pe3ynbTar.

DOyHkuuu ¥ rpapuku:

CTpOUTHh TpadUKH KOMIO3UIUU (YHKIMNA C TMOMOIIBIO 3JIEMEHTAapHOIO
UCCJIETOBAaHUS U CBOMCTB KOMIIO3UIIMH IBYX (DYHKIIHIA;

CTPOMTb TI'EOMETPUYECKHE 00pa3bl ypaBHEHHMM W  HEPaBEHCTB Ha
KOOPJMHATHOMU IJIOCKOCTH;

CBOOOZHO OINEpPUPOBATh MOHATUSAMU: TpadUKH TPUTOHOMETPUUECKUX
byHKIHIA;

OPUMEHTh (QYHKUUU U1 MOJCIMPOBAHUS M HCCIEIOBAaHUS pPEaIbHBIX
IIPOLIECCOB.

Hauyajna maTeMaTH4eCKOro aHaju3a:

UCIIOJIb30BaTh IPOM3BOIHYIO JIJIsl HICCIIEAOBaHMS (PYHKIIMH HA MOHOTOHHOCTD
U DKCTPEMYMBI;

HaXOJUTh HAUOOJIbLIIEE U HAUMEHbIIIee 3HaueHUs (DYHKIIMU HENPEPhIBHOM Ha
OTpE3KE;

UCIIOJIb30BaTh MPOM3BOAHYIO JUISI HAXOXKACHUS HaWIy4ylIero peuieHus B
OPUKIAIHBIX, B TOM YHCIE COLMATbHO-)KOHOMHYECKHX, 3ajadax, M
OIIpeNIeIeHNs] CKOPOCTM U YCKOpPEHMsI mpoliecca, 3aJaHHOro (opMmyJsol Win
rpaduxom;



CBOOOJTHO ONEPHPOBATh TMOHATHAMHU: TEPBOOOpa3Has, OMpPEACIEHHBIN
WHTETpaJl, HAXOIUTh IEPBOOOpPA3HBIC AIEMEHTAPHBIX (PYHKIIUHA M BBIUYUACIATH
uHTterpai no gopmysie Herorona-JleriOnua;

HAXOJIUTh TIJIOMIAIU TIIOCKUX (PUTYP U OOBEMBI TEJT C TOMOIIBIO MHTETPAa;

UMETh TPEJCTABICHUE O MATEMAaTHYECKOM MOJCIMPOBAHUM Ha MpUMEpe
cocTaBiieHus TudPpepeHIInanbHbIX YPaBHEHUM;

pemaTh MPUKIAIHBIE 3a7a4¥, B TOM YHCJIE COIHAIbLHO-DPKOHOMHUYECKOTO M
bu3nUecKoro xapakrepa, CpeiCTBAMH MaTEMaTHYECKOTO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KouanuyecTBo yacos
Ne HaumeHnoBaHue pa3iesioB 1 TeM
w/n OPOrpaMMEI Beero Kourpoubnble | IIpakTHuc
padoTsbI padoThI
MHO0K€eCTBO IEHCTBUTEIBHBIX YUCEIL.
1 MHorounensl. PaninoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBAa. CUCTEMBI TMHEUHBIX
YpaBHEHUU
5 Oynkuun 1 rpapuku. CreneHHast QyHKIUS ¢ 1> 1
L[EJIBIM TI0Ka3aTelIeM
3 ApudmeTnueckuil KOpeHb N-Oi CTEMEHHU. 15 1
WppanmoHanpHble ypaBHEHUS
4 [TokazarenbHas ¢pynkmus. [lokasarenbHble 10 1
YpaBHEHUS
c Jlorapudmuueckast QyHKIHSL. 18 1
Jlorapudmuueckue ypaBHECHHS
5 Tpuronomerpuyeckue BoIpa)KeHUS U 99 1
ypaBHEHUs
[TocnenoBaTenbHOCTH U MPOIPECCUH 10 1
8 HenpepsiBabie Gpynkuuu. [Iponszoanas 20 1
9 [ToBTOpeHuEe, 0000IIEHNE, CHCTEMATH3 AT c 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




11 KIIACC

KoanuecTBo 4acoB

Ne HaumeHnoBaHue pa3iesioB 1 TeM
w/n BpOrpaMMEI Beero Kontposbubie | IIpakTHue
padoTsbI padoThI
1 I/ICCJ'IGILOBaHI:Ie (GYHKIUN C TOMOIIIBIO 29 1
MIPOU3BOIHOMN
2 [TepBooOpaznast u UHTETpaI 12 1
3 I'paduiku TpUroHOMETpHUUECKUX (PYHKITUH. 14 1
Tpuronomerpuyeckue HepaBeHCTBA
4 WppaunoHaneHble, NOKa3aTeabHbIE U 24 1
JorapupMHUECKUEe HEPABEHCTBA
KommnekcHeie uncia 10 1
HarypaneHble u nenble yucna 10 1
Cucrembl pallMOHaIbHbBIX, HPPALUOHATBHBIX
7 MIOKa3aTeIbHBIX U JOrapu(PMUUECKuX 12 1
ypaBHEHUH
8 3ajauu ¢ mapameTpaMu 16 1
9 HOBTOPGHI/IG, 000011IeHNE, CHCTEMATH3AINS 16 5
3HAaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoaunuecTBO yacon
Ne
Tema ypoka Koutpoabubie IIpakTnyeckus
n/n Bcero
padoThI padoTsbI
1 MHOKeCcTBO, Orepalvy HajJl MHOXKECTBaAaMHU 1
1 UX CBOMCTBA
2 Huarpammsbl Diinepa-Benna 1
3 [IpumeHneHne TeOpETUKO-MHOKECTBEHHOTO 1
arrapara Jiis peneHus 3a1a4y
Panuonanbsueie ynciaa. OOBIKHOBEHHEIC U
4 JECSITHYHBIE TPOOH, TPOLIEHTHI, 1
OCCKOHEYHBIC TTEPUOIUUECKHE TPOOH
Pannonanbabie ynciaa. OOBIKHOBEHHBIE U
5 JECSITHUHBIE TPOOH, TPOLIEHTHI, 1
OeckOHEUYHbIE TIEpUOANYECKre Apodu
6 [Tpumenenue npoOeit U MPOLIEHTOB AJIs 1
pELICHHS TPUKIAIHBIX 3a/1a4
. [Ipumenenue qpobeii U TPOIEHTOB IS 1
peLIeHHS TPUKIAIHBIX 3a/1a4
8 JleficTBUTeNbHBIC YKClIa. PalioHaabHBIE 1
MppALMOHATIbHBIE YHCIIa
9 ApudmeTnueckue oneparuu c 1
JIeHCTBUTEIIFHBIMHI YHCIaMHU
10 Moy AEHCTBUTENBHOTO YUCIIA U €T0 1

CBOMCTBa




11

[TpuGnuxEHHbIE BEIYMCIICHUS, TPABUIIA
OKpYIJICHUS, IPUKKUIKA U OLICHKA
pe3yJibTaTa BBIYUCICHUN

12

OCHOBHBIE MCTOJbI pCHICHUA LEJIbIX U
JIpOoOHO-pallMOHATIBHBIX YPAaBHEHUN U
HEPABEHCTB

13

14

OCHOBHBIE METO/IbI PELLICHUS LIENIbIX U
JpOOHO-PALMOHAJIBHBIX YPaBHEHUHN U
HEPABEHCTB

OCHOBHBIE METO/IbI PEIICHUS 1IETIBIX U

JIpOOHO-PALMOHAIBHBIX YPaBHEHUN U
HEPABEHCTB

15

MHOro4ieHbI OT OJJHOM MEPEMEHHOM.
Jlenenne MHOTOYJIEHA HA MHOTOWICH C
octaTtkoM. Teopema besy

16

MHorouieHs! ¢ 1eabiMu K03 UIneHTaMH.
Teopema Buera

17
18

Pemenue cucrem TMHENHHBIX YpaBHEHUN

Pemenne cucreM TUHEHHBIX ypaBHEHUN

19

Martpuina cucTemMbl TUHEHHBIX YPABHEHUM.
Onpenenurens MaTpULBl 2X2, €ro
F€OMETPUUYECKUIN CMBICIT U CBOMCTBA;
BBIUMCJIEHHE €r0 3HAYCHUS

20

Onpenenurens MaTPUIBL 2X2, €r0
T€OMETPUYECKHUM CMBICIT U CBOMCTBA;
BBIYMCIIEHHE €0 3HAYEHUS

21

IIpuMeHeHue onpenenuTens A peLeHUs
CUCTEMBI JINHEWHBIX YPAaBHEHUU




22

Pemienue npukiiagHbIxX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBbI JINHEHHBIX YPaBHEHUM

23

24

25

Pemenue npuknaaHbIX 3a/1a4 ¢ TOMOIIbIO
CUCTEMBI JINHEWHBIX YPAaBHEHUU
KoHnTtponbHast padora: "PannonansHbie
yYpaBHEHHUs U HepaBeHCTBA. CucTeMbl
JUHENUHBIX ypaBHEHUN"

@DyHKLUSA, cIIOCOObI 3a1aHusT (PYHKITUH.
B3anmHuo oOpatnble ¢pyHkumu. Kommnosumus
byHKIMI

26

I'paduk pyHkuMU. DieMeHTapHbBIE
npeoOpazoBanus rpad@uKoB GyHKIUN

27

28

29

OO6nacTh ornpeesieHUs] U MHOXKECTBO
3HayeHnd pyHkuuu. Hymn ¢pyHKmm.
IIpoMeKyTKH 3HAK ITOCTOSTHCTBA

YérHble 1 HEUETHBIE (DYHKIIUU.
[Tepuoanueckue ¢pyHkuuu. [IpomexxyTku
MOHOTOHHOCTH (PYHKIIHH

MakcuMyMbl U MUHUMYMBbI (DYHKITHH.

Haubonpiiee n HauMeHblIee 3HAYCHNE
(GYHKIHN Ha TPOMEKYTKE

30

Jluneiinas, kBaapaTuyHas U APOOHO-
IuHeHHast pyHKIMH

31

DJIeMEHTapHOE UCCIIeJOBAaHUE U
MOCTpOeHNe TPaPUKOB ATUX PYHKITUN

32

DJIeMEHTapHOE HCCIIeJOBAaHUE U
HOCTPOCHUE TPAPHUKOB ITHX PYHKIUN

33

CreneHn C LIEJIBIM ITOKa3aTeneM. buaom




Hrrotona

CreneHn ¢ LIEJIBIM ITOKa3aTeneM. buaom

34 Herorona
CrenenHast GyHKIUS C HATypaIbHBIM U

35 LEJILIM IToKa3aTesaeM. E€ cBoiicTBa u
rpaduk

36 KonTpoabhnas pabora: "Crenennas
¢bynkius. E€ cBoiictBa u rpaduk"

37 Apudmerndeckuii KOpeHb HATYPaTbLHON
CTEIIEHU U €ro CBOMCTBA

38 ApudmeTnueckuii KOpeHb HaTypaIbHOU
CTEIEHU U €ro CBOMCTBA

39 [Ipeobpa3oBaHus YMCIOBBIX BBIPAXKEHUH,
CoJIeprKalliX CTENEeHU U KOPHU

40 [TpeobpazoBaHusi YMCIOBBIX BHIPAKEHUH,
coJIeprKalliX CTENEeHU U KOPHU

41 [TpeoOpazoBaHus YHCTOBBIX BHIPAKEHUH,
coJiepKalluX CTENEHU U KOPHU
UppanuonanbHble ypaBHeHUs1. OCHOBHBIE

42 METO/IbI PEIICHUS UPPALMOHATIbHBIX
ypaBHEHUU
UppanuonansHble ypaBHeHUs1. OCHOBHBIE

43 METO/Ibl PEeIlIEHUs] UpPAlIOHATbHBIX
ypaBHEHUH
Wppannonansubie ypaBHeHUs. OCHOBHbIE

44 METO/bI PELICHUS UPPALUOHAIBHBIX
ypaBHEHUH

45 PaBHOCWIIBHBIE IIEPEXOBI B PELICHUN




UPPALMOHAIIBHBIX YPaBHEHUN

PaBHOCHIIbHBIE TTEPEXO/BI B PELUICHUH

46 VPPALMOHATIBHBIX YpaBHEHUI

47 PaBHOCHIIBHBIE IEPEXO/bI B PELLICHUN
UppalMOHAIBHBIX YPaBHEHHUH

48 PaBHOCUIIBHBIE IEPEXOABI B PELIEHUU
UPPALMOHATIBHBIX YpaBHEHUI
CBoiicTBa 1 rpadK KOPHSI N-0i CTETICHU

49 KaK (YHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTeeM
CaoiicTBa 1 rpa MK KOpHSI N-OW CTEHCHH

50 KaK (YHKIIMH OOpaTHOM CTETICHH C
HaTypaJbHBIM I1OKa3aTelleM
KonTponbhas pabota: "CBolicTBa 1 rpaguk

51 KOpH: N-0M creneHu. MppanroHanbHbie
ypaBHeHuA"

5 CreneHb ¢ pallMOHAJIBHBIM [TOKA3aTENEM U
€€ CBOMCTBA

c3 CreneHb ¢ palMOHAIBHBIM [TOKA3aTENEM U
€€ CBOMCTBA

c4 CreneHnsp ¢ pallMOHAIbHBIM [I0KA3aTENEM U
e€ CBOMCTBA

55 [ToxazarenbHas pyHKLMS, €€ CBOWCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIMM 115
peLIeHUs YpaBHEHU I

£ Hcnonb3oBanue rpaduka GyHKIMH 115

peLIeHUs YpaBHEHU I




[TokazarenbHbie ypaBHeHUs. OCHOBHBIE

58 METO/IbI peIleHHsI TOKa3aTeIbHbIX 1
ypaBHEHU I
[lokazarenbHble ypaBHEHUS. OCHOBHBIE

59 METO/IbI PELICHHUS II0Ka3aTEIbHbIX 1
YpaBHEHU U
[Toka3arenbHble ypaBHeHHs. OCHOBHBIE

60 METO/IbI PEIICHHUS I0KA3aTEIbHbIX 1
ypaBHEHUH

61 KonTtponbnas padora: "[lokazarenpHas 1
¢ynkuus. IlokazarenbHble ypaBHeHUS"

62 Jlorapu¢m umncna. CpoiicTBa Jorapudma 1

63 Jlorapudm uncna. CoiicTBa norapudma 1

64 Jlorapu¢m umncna. CpoiictBa jorapudma 1

65 JlecsiTuuHble U HaTypalibHbIE Jorapudmbl 1

66 JlecsiTuuHbie U HaTypalbHbIE Jorapudmbl 1

67 [Ipeo6pa3oBanue BbIpaXeHH, CoepKalInxX 1
aorapudmbl

68 [IpeoOpa3oBanue BbIpaXKEHUH, COAEPIKAIINX 1
J0rapuQmbl

69 [TpeobpazoBanue BeIpaXXEHUN, COAEPIKAIINX 1
J0rapuQmbl

70 Jlorapudmuueckas ¢pyHKIus, €€ CBONCTBA U 1
rpaduk

71 Jlorapudmuueckas GpyHKIus, €€ CBOHCTBA U 1
rpaduk

7 Hcnonp3oBanue rpaduka GyHKITUN 15 1

peuieHusl ypaBHEHU I




Hcnonp3oBanue rpaduka GyHKIMH 115

73 pelIeHus] ypaBHEHU I
Jlorapugmuueckue ypaBHeHHs. OCHOBHBIE

74 METO/IbI peIIeHHsI TOTapUPMHUUECKUX
YpaBHEHU U
Jlorapudgmuueckue ypaBHeHUs. OCHOBHbIE

75 METO/IbI peleHHs JOrapupMHUUECKUX
ypaBHEHUH
Jlorapudgmuueckue ypaBHeHUs. OCHOBHbIE

76 METO/IbI pellieHHs JJorapu(pMUUECKUX
ypaBHEHUN

77 PaBHOCUIIBHBIE TIEPEXOBI B PELICHUU
JOrapu(pMHUUECKUX YpaBHEHUIN

78 PaBHOCUIIBHBIE TIEPEXOBI B PELICHUU
Jorapu(pMUUECKUX YpaBHEHUM

79 KonTtponpHas padora: "Jlorapupmuueckas
¢ynkuus. Jlorapupmuueckue ypaBHeHuUs"

80 CuHyc, KOCHHYC, TAHT'€HC U KOTaHI€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT€HC U KOTaHT€HC
YHUCIIOBOTO apryMeHTa

82 ApKcUHYC, apKKOCUHYC U apKTaHI'€HC
YHCIIOBOTO apryMeHTa

83 APpKCUHYC, apKKOCHHYC U apKTaHT'€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpruyeckas OKpyKHOCTb,

84 OIpeAeIeHUE TPUTOHOMETPHUIECKHUX

(GyHKIIUI YMCIOBOTO apryMeHTa




Tpuronomerpryeckas OKpyKHOCTb,

85 OIpeAeIeHUE TPUTOHOMETPUUECKHUX 1
(YHKLIMI 4HCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIbI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKUE (HOPMYITBI 1

90 [Ipeobpa3oBanre TPUTOHOMETPUUYECKUX 1
BBIPAXECHU

91 [IpeoOpa3oBaHue TPUTOHOMETPHUUECKUX 1
BBIPAKECHUU

92 [TpeoOpa3oBaHue TPUTOHOMETPUUECKUX 1
BBIPAKECHU

93 [Ipeobpa3oBanre TPUTOHOMETPUUYECKUX 1
BBIPaXEHUM

94 Pemenue TpuroHoMETpUYECKUX YpaBHEHU N 1

95 Pemenue TpuroHoMeTpUYECKUX YpaBHEHUN 1

96 Pemrenne TpuroHOMETpUYECKUX YPaBHEHUN 1

97 PeuieHne TpUroHOMETPUYECKUX YPAaBHEHUU 1

98 Pemrenne TpuroHOMeTpUYECKUX YPaBHEHUN 1

99 PeieHne TpUroHOMETPUYECKUX YPAaBHEHUU 1

100 Pelienne TpUroHOMETpUYECKUX YpaBHEHUI 1
KonTtponbhas pabora:

101 "TpPUTrOHOMETPUUYECKUE BBIPAXKEHUS U 1
TPUTOHOMETPUUECKHE ypaBHEHUS"

102 [TocnenoBarenbHOCTH, CIIOCOOBI 3a1aHUS 1

nociuenoBareiIbHOCTEH. MeTon




MaTeMaTUYECKOW UHIAYKIINU

MOHOTOHHEIE U OIrpaHUYCHHBIC

103 nociegoBarenpbHocT. MIcTopus ananusa
0ECKOHEUHO MaJIbIX

104 Apudmernaeckast mporpeccus

105 I'eomerpuueckas nporpeccus

106 beckoneuHo yOpIBaroIIas reoMeTpuyecKas
porpeccust

107 CyMMma OeckOHEeYHO yObIBaroOIIei
F€OMETPUUYECKON MTPOrpeCCUuu

108 JIMHENHBIN U SKCIOHEHIUAJIBHBIN POCT.
Yucno e. DopMya CI0KHBIX TPOLEHTOB

109 JIMHENHBIN U DKCIIOHEHIUAJIBHBIN POCT.
Yucno e. Dopmyia clI0XKHBIX IPOLICHTOB

110 Hcnonb30Banne nporpeccuu sl perieHus
peanbHbIX 33]1a4 NPUKIAJHOIO XapaKkTepa

11 Kontponbnas padoTa:
"[TocnenoBarenbHOCTH U Mporpeccun”

112 HenpepbiBHBIE QYHKIINU U UX CBOMCTBA

13 Touka pa3pbiBa. ACUMIITOTHI TpauKOB
byHKIHI

114 CpoiicTBa (DyHKIIMI HEMPEPHIBHBIX HA
OTpe3Ke

115 CpoiicTBa (yHKIIMIA HEMPEPHIBHBIX HA
OTpe3Ke

116 Meton HHTEpBATIOB AJI PELICHUS

HEPaBEHCTB




MCTOII HHTCPBAJIOB JIsI pCUHICHUA

117
HEPABEHCTB

118 MeTto MHTEPBAJIOB ISl pELIEHUS
HEPaBEHCTB

119 [IpumeHeHre CBOMCTB HEMPEPBIBHBIX
(GyHKUMH A715 pelieHus 3a1ad

120 [IpuMeHeHne CBOWICTB HENIPEPBIBHBIX
(GYHKUMH 1715 pelieHus 3a1ad

121 [lepBas u BTOpast Npou3BOIHbIE PYHKIIMH

129 Onpenenenne, reOMETPUIECKHI CMBICIT
MPOU3BOTHOM

123 Onpenenenue, GU3NYECKUN CMBICIT
IIPOU3BOJHOM

124 VYpaBHeHUE KacaTeNbHOU K rpapuKy
byHKIII

15 VYpaBHeHHe KacaTeIbHOU K TpauKy
byHKIIIHN

126 [Tpou3BoHBIE BIIEMEHTAPHBIX QYHKIUN

127 [Ipou3BosHbIE IEeMEHTAPHBIX QYHKIUN

128 [TpousBoaHast CyMMBI, TPOU3BEACHNUS,
YaCTHOT'O ¥ KOMIIO3UIIMH (PYHKIIMIA

129 [Ipon3BoHas CyMMBI, TPOU3BEACHNUS,
YaCTHOT'O ¥ KOMITO3UIIMH (PYHKIIMIA

130 [IponsBoHas CyMMBI, TPOU3BEACHNUS,
YaCTHOTO M KOMIO3ULIUU (QYHKIUN

131 Kontponbnas padora: "IIponsBognas"

132 [ToBTOpeHue, 06001IeHNE, CCTeMaTH3aIUs




3HaHMi: "YpaBHeHus"
133 [ToBTOpEHME, 0000IICHUE, CHCTEMATH3AIIUS 1
3HaHui: "OyHkun"
134 Hrorosast koHTpobHAs paboTa 1 1
135 Hrorosas koHTpoJbHAA paboTa 1 1
136 HOBTOP@HI/IC, 0000111eHIe, cCUCTEMaTH3aIIs 1
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBo yacoB

Bcero

KonTposabHbie
padoThI

IIpakTH4eckm
padoTsbI

[IpumeHeHne mporu3BOIHOM K
UCCIIEIOBAaHUIO (DYHKIIHI Ha
MOHOTOHHOCTb U SKCTPEMYMBI

[IpuMeneHnne TpoOU3BOTHOM K

UCCIIeIOBaHUIO (PYHKIIHI Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne npou3BOJHOM K
HCCIeI0BaHMI0 (DYHKIMI Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne Mpou3BOJHOM K
HcCceI0BaHNI0 (YHKIMI Ha
MOHOTOHHOCTb U DKCTPEMYMBI
IIpuMeHeHne MPOU3BOJHOM K
uccren0Bannio QYHKINN Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IprumeneHne nporu3BOIHON K
UCCIIeIOBaHUIO (PYHKITUI HA
MOHOTOHHOCTb M 3KCTPEMYMBI

Haxoxnenne HanOOoIbIIETo U

HAaMMEHBILIETO 3HAYECHUS HENPEPBIBHOU

(GbyHKIMU Ha OTpe3Ke

Haxoxnenne HanOoJIbIIETO U




HaVMEHBILIETO 3HAYCHUS HEIIPEPHIBHON
(GYyHKIMU Ha OTpe3Ke

Haxoxnenne HanOoJIbIIero u
HAaUMEHBIIIETO 3HAUCHUS HETPEPHIBHOM
(GyHKIMK Ha OTpe3Ke

10

11

Haxoxnenne HanOoubIIero u
HaMMEHBIIETO 3HAUCHUS HETIPEPHIBHOM
(byHKIIMK Ha OTpe3Ke

Haxoxnenne HanOoubIIero u
HaMMEHBIIETO 3HAUYCHUS HETTPEPHIBHOM
(bYHKIIMH Ha OTpE3Ke

12

Haxoxnenue HanOoJIbILIETO U
HAUMEHBIIIETO 3HAYCHUS HEPEPBIBHOM
(GYHKIIMU Ha OTpE3Ke

13

[IprumeneHnne nporu3BOIHOM IS
HaXO0/ICHUS HAWTYYIIIETO PEIICHUS B
MPUKIIATHBIX 3a/1a9ax

14

[IpuMeneHnne MpOU3BOIHON IJIst
HAXOXICHWS HAaWTYUIlEero PEIICHUS B
MPUKIaAHBIX 3aa4ax

15

[Ipumenenne nporu3BOHOM IS
ONPEACIICHUS CKOPOCTU U YCKOPEHUS
mporecca, 3alanHoro GopMyson uin
rpaduxkom

16

[Ipumenenne nporu3BOIHOM IS
ONpEEICHUS] CKOPOCTU U YCKOPEHUS
nporiecca, 3aJaHHOTro (OpPMYIIOi UK
rpaduKoM




17 Kommosurust hyHKIui

18 Kommozumus hyskimit

19 Kommosurust hyHKIui

20 I'eomerpuueckre 00pa3bl ypaBHEHUI Ha
KOOPAMHATHOM MIIOCKOCTH

71 I'eomeTpuueckue o0pas3sl ypaBHEHUH Ha
KOOPJMHATHOM IMJIOCKOCTH

27 KonrtponsHas pabdora: "HccnenoBanue
(GYHKIHIA C TOMOIIBIO TPOU3BOAHOMN"

73 [TepBooOpasHas, OCHOBHOE CBOMCTBO
IepBOOOPA3HBIX

24 [TepBooOpazHbIie 37IeMEHTAPHBIX (PYHKITHI.
[IpaBuia HaXOXJEHUS IEPBOOOPA3HBIX

75 [TepBooOpazHbIe AIEMEHTAPHBIX (PYHKITAN.
[IpaBuia HaXOXJIEHHUS IEPBOOOPA3HBIX

26 WNurerpan. I'eomeTprudecKnii CMBICI
MHTErpana

57 Boruncnenue onpenenéHHOro HHTerpana
o popmyne HeroTona-Jleiibnuna

)8 Brruucnenue onpenen€éHHOro HHTErpaia
o popmyne HoroTona-JleiiOnuna

79 IIpumeHeHne uHTErpaia A HaX0XKIACHUs
iouaiel IiocKux Guryp

30 IIpumeHeHne uHTErpaia A HaX0XKICHUs
00BbEMOB r€OMETPUUECKUX Tel

31 [Tpumeps pemennii nuddepeHImaTbHBIX

YpaBHEHUU




[Tpumeps! pemennii qudQepeHnratbHbIX

32 .
ypaBHEHUU
MaremaTnyecKkoe MOJIEIMPOBAHUE

33 pealbHBIX IMPOLECCOB € MOMOLIBIO
muddepeHInanbHbIX YpaBHEHU ]

34 Kontponbnas padota: "[lepBoobpazHas u
uHTerpan'

35 Tpuronomerpuyeckue QyHKINH, UX
CBOICTBa U rpaduKu

36 Tpuronomerpuyeckue QyHKIMH, UX
CBOMCTBA U TpapuKu

37 Tpuronomerpudeckue QyHKINH, UX
CBOICTBa U TpaduKH

38 Tpuronomerpuyeckue QyHKIMH, UX
CBOMWCTBA U rpapuKu

39 Tpuronomerpuyeckue QyHKINH, UX
CBOMCTBA U TpapuKu
OT60p KOpHEH TPUTOHOMETPHUIECKHUX

40 YPaBHEHUH C IIOMOLIBIO
TPUTOHOMETPHUUECKOH OKPYKHOCTH
O160p KOpHEH TPUTOHOMETPUICCKHIX

41 YPaBHEHUH C IIOMOLIBIO
TPUTOHOMETPUUYECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKUX

42 YpPaBHEHUH € TOMOILBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH

43 OT60p KOpHEH TPUTOHOMETPUUECKUX

YpPaBHEHUH € TOMOUIBIO




TPUTOHOMETPUUECKOIN OKPYKHOCTH

Pemenue TpUroHoMeTpHUUECKUX

44
HEPaBEHCTB

45 Pemennie TpUroHoMeTpHUUECKUX
HEPaBEHCTB

46 Pemrenue TpuroHoMeTpruuecKux
HEPaBEHCTB

47 Pemenne TpuroHoMeTprUeCKUX
HEPaBEHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUUECKUX (PYHKITHH.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/IBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METOBI PELICHUS
MOKa3aTeIbHBIX HEPABEHCTB

5 OCHOBHBIE METO/IBI pEIICHUS
MOKa3aTeIbHbIX HEPABEHCTB

53 OCHOBHBIE METO/IbI pELICHUS
norapu(MUUECKIX HEPABEHCTB

c4 OCHOBHBIE METO/IbI pELICHUS
norapupMHUUECKUX HEPABEHCTB

55 OCHOBHBIE METO/BI PELICHUS
Jorapu(pMUUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI pEIICHUS

Jorapu(pMUUECKUX HEPABEHCTB




OcHoBHBIC MCTObI pCHICHUA

>7 UPPalMOHAIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/BI PELICHUS
HppalMOHAIbHBIX HEPABEHCTB
59 OcCHOBHBIE METOABI PELICHUS
UPPAalMOHAIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/BI PELICHUS
UPPalMOHAJIbHBIX HEPABEHCTB
61 I'paduueckue METOBI pEIICHUS
UppalMOHAIIbHBIX YpaBHEHUN
62 I'paduueckue MeTO bl peLIeHUs
UPPaLMOHAIBHBIX YPaBHEHUN
63 I'padnueckue MeToabl perieHus
ITOKA3aTEJIbHBIX YPABHEHUI
64 I'padnueckue MeToabl pereHus
MIOKa3aTeIbHbIX HEPABEHCTB
65 I'paduueckue MeTO B! peLIeHUs
JorapupMHUUECKUX YpaBHEHU I
66 I'padnueckue MeToabl perieHus
Jorapu(pMHUECKUX HEPABEHCTB
67 I'paduueckue MeTObI pELICHUs
norapu(MUUECKIX HEPABEHCTB
I'paduueckue MeTObI peIIeHUs
68 MOKa3aTeIbHBIX U JIOrapu(MUUIECKUX
ypaBHEHUU
I'padguueckue MeTob! peLIeHUs
69 MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX

YpaBHEHUU




70

I'padmyeckue MeToAbI perIeHUS
MOKa3aTeIbHbBIX U JIOTapU(HMUICCKUX
HEPaBEHCTB

71

I'padmyeckue MeTOABI pelICHUS
MOKA3aTeNbHBIX U JOrapu(PMHUUECKUX
HEPABCHCTB

72

73

KontponbHas pabdota: "UpparnmoHaibHbIe,
MOKa3aTelbHbIE U JIoTapuPMUUECKHe
HepaBeHcTBa"

KommekcHbie uncna. Anredpanyeckas 1

TpUTOHOMETpHUYecKas (HOpMbI 3aMTUCU
KOMIUJIEKCHOTO YHCIIa

74

KommekcHbie uncna. Anredpanyeckas u
TpUTOHOMETpHYecKas (HOpMbI 3aMTUCU
KOMIUJIEKCHOTO YHCIIa

75

Apudmerrueckue ornepanuu ¢
KOMIIJIEKCHBIMHU YU CJIaMU

76

77

ApudmeTndeckue oneparuu C
KOMILIEKCHBIMH YU CIIaMHU

N300paxkeHre KOMITJIEKCHBIX YHUCEeN Ha
KOOPAMHATHOM IIOCKOCTH

78

N3006paxeHne KOMIJIEKCHBIX YHUCEN Ha
KOOPJAWHATHOM MIOCKOCTH

79

®opmyna Myaspa. Kopau n-oii ctenenu
13 KOMIIJICKCHOTO YHUCIIa

80

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIIJIEKCHOTO YHUCIIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YUCCII OJIA




penieHus (GU3NIEeCKUX U Te€OMETPUICCKIX
3a7a4

KonTponbHas pabota: "KoMmruiekcHbie

82 |
yucia

83 HarypanbsHble 1 nesnbie yncia

84 HarypanbHble u 1ienble yncia

85 [IpuMeHeHne NpU3HAKOB ACITUMOCTH
LETIBIX YHCel

86 [IpumeHeHue MPU3HAKOB ACIUMOCTH
LEJIBIX YHCell

87 [IpuMeHeHne MPU3HAKOB ACIUMOCTH
uensix yucen: HOJl u HOK

a8 [IpuMeHeHne NpU3HAKOB ACIUMOCTH
nenbix yucesn: HOJL u HOK

89 [IpuMeHeHne MPU3HAKOB ACITUMOCTH
LEJIbIX YHCEJI: OCTATKU 110 MOJYJIIO

90 [IpumMeneHue MPU3HAKOB ACITUMOCTH
LEJIBIX YHCEJI: OCTATKU M0 MOJIYJTIO
[IpuMeHeHue PU3HAKOB ACIUMOCTH

91 LIEJIBIX YHCEIl: aIrOpuT™ EBKIMaa st
pelieHus 3a1ay B IEeJIbIX Yncaax

92 KonrtponbHas pabdora: "Teopus menbix
gucen"
Cucrema 1 COBOKYITHOCTh YPaBHEHMIA.

93 PaBHOCHIIBHBIE CUCTEMBI U CHCTEMBI-
CJIEJICTBUS

94 Cucrema v COBOKYITHOCTh YPaBHEHHIA.

PaBHOCHIBHEIE CUCTEMBI M CHCTEMEI-




CICACTBUA

95 OCHOBHBIE METOABI PELICHHS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YPaBHEHUI

OcCHOBHBIE METO/bI PELICHUS CUCTEM U
96 COBOKYITHOCTEH UPpAIIMOHATBHBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PEIICHUSI CUCTEM U
97 COBOKYITHOCTEM MOKa3aTEIbHbBIX
YpaBHEHUU

OCHOBHBIE MCTOABI pCHICHUA CUCTEM U
98 COBOKYITHOCTEM MOKa3aTEIbHbBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
99 COBOKYITHOCTEH JIoTapu(hMUIECKUX
YpaBHEHUU

OCHOBHBIE METO/BI PELIECHHS CUCTEM U
100 COBOKYITHOCTEH JIOrapu(pMUYECKUX
ypaBHEHUH

[IpuMeHeHne cucTeM K peleHUI0
MaTeMaTUYeCKHX 3a/1a4 U 3aJa4 U3

101 pa3NUYHBIX 00IacTe HAYKH U pealbHOM
YKU3HM, UHTEPIIpETalus [T0JIyYeHHBIX
pe3yabTaToB

IIpuMeHeHHEe CUCTEM K PELIEHUIO
MaTeMaTUYeCKUX 3a/1a4 U 3aJa4 U3

102 pa3NUYHBIX 00JIacTe HAYKH U pealbHOM
KU3HU, HHTEPIIpETaLusl [TOJyYEHHBIX

pe3yJIbTaToOB




[IprMeHeHrEe HEPABEHCTB K PEILICHUIO
MaTeMaTHUYeCKUX 3ajJay 1 3a]a4 u3

103 pa3IMYHBIX 00J1acTEeH HAYKH U PeaIbHOU
YKU3HH, UHTEPIIPETALUs TOITYyYEHHBIX
pe3yabTaToOB
KonTponbnas pabora: "CucreMbl

104 paluMoOHANbHBIX, UPPALMOHATBHBIX
MOKAa3aTeNbHBIX U JOrapu(PMUUECKUX
ypaBHeHUI"

105 PanvoHanbHbIE ypaBHEHMS C TapaMeTpaMu

106 PaunonaneHble HEpaBEHCTBA C
rnapameTpamu

107 PannonanpHbIE CUCTEMBI C TTApaMETPaAMU

108 WppanmonanbHble ypaBHEHHUS,
HEpABEHCTBA C MapaMeTpaMu

109 WppaunronanbHbie CUCTEMBI €
rnapameTpamu

110 [TokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napaMeTrpamu

111 [TokazarenbHbIE CUCTEMBI C TApAMETPAMU

112 Jlorapudmuueckue ypaBHeHUs,
HEPaBEHCTBA C MapaMeTpamMu

113 Jlorapudmuaeckue CUCTEMBI ¢
napaMeTrpamu

114 Tpuronomerpudeckue ypaBHEHHUs C
rnapameTpamu

115 Tpuronomerpuyeckue HepaBEHCTBA C

napameTpamu




TpuronomeTpuyecKre CUCTEMBI C
napaMeTpamu

116

[TocTtpoeHnue u uccienoBaHue
117 MaTeMaTUYECKUX MOJENIeH pealbHbIX
CUTYalHi C MOMOILBIO YPABHEHUN C

napaMeTpamu

ITocTpoenue u uccienoBanue
118 MaTE€MaTHYECKUX MOJEIIEH peabHbIX
CUTYAalUi C IOMOLIBIO CUCTEM YPABHEHUM

C ImapaMeTpamMu

ITocTpoenue u uccienoBanue
119 MaTEMaTHUYECKUX MOJEIIEH pealbHbIX
CUTYalUi C IOMOLIbIO CUCTEM YPABHEHUMN

C nmapaMeTpamMu

KontponbHas padora: "3anaun ¢

120 .
napameTpamu

121 [ToBTOpenue, 0600mIEHNE,
cUCTeMaTu3auus 3HaHuii: "YpaBHeHus"

129 [ToBTOpenwue, 0600mEeHNE,
CUCTEMaTHU3alMs 3HaHWUM: "YpaBHEHHS"

[ToBTOpenue, 06001IIcHNE,
123 CUCTEMaTu3alys 3HaHUM: "Y paBHEHUS.
Cucremsl ypaBHeHUi"

[ToBTOpenue, 06001IICHNE,

124
cucreMarusauus 3HaHnui: "HepaseHncraa"

195 [ToBTOpEHme, 0600IIEHNE,
cucremaruzaius 3Hanuii: "HepaBencrsa"

126 [ToBTOpenwue, 0600IIeHNE,




cuctemaTtuzanus 3uanuii: "HepaBencrpa"

[ToBTOpenue, 0600IIEHNE,

127 cuctemaTtuzanus 3Hanuii: "[IponsBoanas u 1
e€ npumeHeHue"
[ToBTOpenue, 0600IIECHNE,
128 cucrtematuzanus 3Hanuil: "[IpousBoaHas u 1
e€ mpuMeHeHue"
[ToBTOpEeHHE, 0000IICHUE,
129 cucrteMmaTuzanus 3Hanuil: "[IpousBoaHas u 1
e€ npuMeHeHue"
[ToBTOpenwue, 0600mEeHNE,
130 cucreMarusauus 3HaHui: "MuTerpan u ero 1
npuMeHeHue"
131 [ToBTOpenwue, 0600mEeHNE, 1
cucteMaTtu3anus 3Hanuii: "Oyakun"
139 [ToBTOpenue, 06001IEHNE, 1
cucreMaTu3anus 3HaHuil: "OyHkaun"
133 [ToBTOpenwue, 0600mEeHNE, 1
cucteMaTtu3amus 3Hanuii: "Oyakun"
134 WtoroBas koHTpoNibHas paboTa 1 1
135 HToroBast KOHTpOJIbHASA paboTa 1 1
136 [ToBTOpenue, 0600IIEHNE, 1
cHCTEMaTH3aInsI 3HAaHUI
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME







YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIAA YYHEHUKA

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA30OBATEJBHBIE PECYPCBI U PECYPCBI CETU

NHTEPHET
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