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MNOACHUTEJIBHASA 3AIINCKA

VYuebHblii Kypc «Anrebpa u Havajlla MaTEMaTHYECKOTO aHajn3a» Ha
yrayOnEéHHOM YpOBHE SIBISIETCS OJHUM W3 HauboJiee 3HAUYUMBIX B IMpOTrpaMme
CpemHero oo0Iero o0pa3oBaHusl, IOCKOJIBKY, C OJTHON CTOPOHBI, OH 00ECTICUnBACT
WHCTPYMEHTAJIbHYIO 0a3y NIl U3y4YeHHUs BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C
JIpYrol  CcTOpoHbl, (GOPMHUPYET JIOTHYECKOE ¢ aOCTpaKTHOE  MBIIUICHUE
oOydJarommxcss Ha YpPOBHE, HEOOXOAMMOM JUIsi OCBOCHUSI HMH(POPMATHUKH,
OOIIECTBO3HAHHUS, UCTOPUH, CIOBECHOCTH U IPYTUX JUCIHUIUIMH. B paMkax qaHHOTO
yueOHOro Kypca oOydyarommuecss OBJIQJCBAIOT  YHUBEPCAJIbHBIM  SI3BIKOM
COBPEMEHHOU HayKH, KOTOopasi POpMyTUPYET CBOM TIOCTUKEHHSI B MAaTeMaTHYECKOM
dbopwme.

VYuebHblli Kypc anreOpsl M Havall MaTeMaTHUYECKOr0 aHaliu3a 3aKja/IbIBaeT
OCHOBY [IJIl YCHENIHOTO OBJQJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
MMOHMMAHMSI OCHOBHBIX TCHJICHIIUN Pa3BUTHUSI SKOHOMHUKHU U OOIIECTBEHHOMN JKU3HU,
MO3BOJIIET OPUEHTUPOBATHCSI B COBPEMEHHBIX IU(PPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BaTh UX JUIsl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPAKTHBIMU M JIOTHYECKHU
CTPOTUMH KOHCTPYKIHUSIMU aireOpbl M MaTEeMaTUYECKOTO aHajiu3a pa3BUBAET
YMEHHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTHHHOCTb, IOKa3bIBaTh
YTBEPKIAEHUS C MOMOIIBI0O MHAYKIIMU U PACCYKIaTh NEAYKTUBHO, HMCIOJIb30BaTh
00001IeHNEe W KOHKPETH3allUi0, a0CTparupoBaHUE U aHAIOTHIO, (OPMHPYET
KPEAaTUBHOE U KPUTUUYECKOE MBIILICHUE.

B xone usydenust yueOHOro kypca «Ainredpa U Hayajia MaTeMaTHYECKOTrO
aHajau3a» OoOydYarolluecs MOJy4YaroT HOBBIM OMBIT PEIICHUS MPUKIAAHBIX 3ajad,
CaMOCTOSITEJILHOTO TMOCTPOEHUS MATEMAaTUYECKUX MOJIENIE peajbHbIX CUTYAIlUH,
WHTEpPIpPETAllUK  TOJYYECHHBIX  PEUIEHUW, 3HAKOMATCS C  OpUMEpamMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B NPHUPOJE, HAyKe U HCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMAaTUUYECKUMU OTKPBITUSIMH M UX aBTOPAMH.

VYueOHbIil Kypc 001aJaeT 3HAUYUTENIbHBIM BOCIIUTATENIBHBIM MOTEHIIMAIOM,
KOTOpPBI peamu3yeTcs Kak 4depe3 YYeOHbIH MaTepuan, CIOCOOCTBYIOMIUN
(GOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduky ydeOHOM
JEATEeIIbHOCTH, TpeOyromed MpoAOIKUTEIbHON KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOSITEJIbHOCTH, AKKYPATHOCTU M OTBETCTBEHHOCTH 32 MOJyYEHHBIN pe3ysIbTar.

B ocHOBe MeToaMKK 0OydeHust anredpe u HadaraM MaTeMaTHYeCKOTO aHAIHM3a
JISKUT EATeITHOCTHBIA TPUHITUT OO yICHHUSI.

B ctpykType yuebHoro kypca «Anredpa 1 Hauajaa MaTeMaTHYECKOTO aHAIHN3a
BBIZICJICHBI  CIIEAYIOIIME COAEpKATeIbHO-METoauYeckue JuHuu: «Yucina u
BbIYMCIICHUS», «DyHKIIMU U rpadukny», «YpaBHeHHUS W HepaBeHCTBa», «Hauana
MaTeMaTU4YecKoro aHanuza», «MHoxkecTBa U JiorMka». Bce OCHOBHbIE



COJEPKATENbHO-METOANUECKUE JIMHUM HU3YyYaloTCs Ha MPOTSHDKEHUU JABYX JIET
oOyueHusl Ha YpOBHE CpEHET0 00I1Iero 00pa3oBaHusl, €CTECTBEHHO JOMOIHSIS IPYyT
Jpyra 1 MOCTENEHHO HACHIIAsCh HOBBIMHU TEMAMH U pazaenamu. /J[aHHbII yueOHbIN
KypC SBJSIETCS WHTETPATUBHBIM, IOCKOJIbKY OOBEIUHSET B cede cojepaHue
HECKOJbKMX MaTeMaTUYECKUX TUCUUILUIMH, TaKUX Kak aiaredpa, TPUTOHOMETPHS,
MaTeMaTHYeCKUN aHaIn3, TEOPHsl MHOKECTB, MaTeMaThuueckas Jioruka u napyrue. [1o
Mepe TOTO Kak 00ydJaromuecs OBJIaJeBalOT BCE Oosee MUPOKUM MaTeMaTHIECKUM
anmapaTroM, y HUX IMOCJIE0BAaTEIbHO POPMUPYETCS U COBEPIICHCTBYETCS YMEHHE
CTPOUTh MAaTEMAaTUYECKYI0 MOJENIb PEAIbHOW CHUTYyallMd, MPUMEHATHh 3HaHUS,
NOJIyYE€HHBIE MpPH H3YYEHHH Y4eOHOro Kypca, JUIsl pEelIeHUs] CaMOCTOSITEIbHO
chopMyITUPOBAHHON MAaTeMaTUYECKOW 3a/Ja4yd, a 3aTeM HMHTEPIPETUPOBATH CBOM
OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111ero oopa3zoBanusi. Ha ypoBHe cpeaHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHHUE JeNaThb NPUKUJIKY, BBINOJHATH MPUOIMKEHHBIE
BBIUMCJICHMSI, OLIEHUBATh YHMCIIOBbIE BbIpaXKEHUs, paboTaTh C MaTeMaTUYECKUMHU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBA HaTypaibHBIX, IIEIbIX,
palMioHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleundUyecKkue 3aJaud M OIepaluu: JeJIeHHe Haledio,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE OMEpalny, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPaCIIMPEHHIO Kpyra HCHOJB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOYKHOCTSMH MX NMPUMEHEHHS Ul PELICHUS Pa3iMuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUN MOJIEJICH pEeaNbHOTO MHUpA, IIMPOKO HCIONB3YIOTCS 0000IIeHHEe U
KOHKPETH3aIHS.

JIluaust «YpaBHEHHMSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pe3ynbTaTe OoOydYarouiMecs OBJAJCBAIOT PA3IMUYHBIMU  METOJAMHU  PEIICHHUS
palMoHaNbHBIX, HPPAIMOHATIBHBIX, TOKAa3aTEeNIbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
coaepKaimmx mnapameTpol. [lodydeHHbIE yMEHHS IIHMPOKO HCHOJB3YIOTCS MpH
UCCJENOBAHUM (DYHKIMI ¢ TTOMOIIBIO MPOU3BOJHOM, MPU PEHICHUH MPUKIIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jannast copep:karenbHas TMHUS BKIIOYaeT B ceOs Takke (OpMUPOBaHUE YMEHUN
BBIMOJHATH  pacu€Tel 1o  (opmynam, mpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAXKCHHUM, a TaKXKe BBIPAKECHUH,
COJEpKaIMX CTENEHU U JIorapupMbl. bnaronaps H3ydeHHIO anre0panyeckoro
MaTepuasa IpOUCXOANT JajbHeIIee pa3BUTHE alTOPUTMUYECKOTO U aOCTPAKTHOTO
MBIIUICHUST 00yJarommxcs, GOpMUPYIOTCS HaBBIKU JEAYKTUBHBIX PacCyXICHUH,
paboTel C CHMBOJBHBIMU (OpMaMH, MPEACTABICHUS 3aKOHOMEPHOCTEH U
3aBHCHMOCTEN B BUJIE paBEHCTB U HEpaBEHCTB. AnreOpa npezyiaraet 3¢ GeKTUBHbIE
WHCTPYMEHTBl JUISl PELICHUS MPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3ajady,
HaIJISTHO IGMOHCTPUPYET CBOM BO3ZMOXHOCTH KaK A3bIKa HAYKH.

CopepxxarenpHo-MeTOoauYecKass JMHUAA «DyHKIMM U TpaQuKA» TECHO
neperjeTaeTcs ¢ APYyTMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 33Ja€T MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. M3ydeHue CTerneHHOoH,
MOKa3aTeJIbHOM, JJOrapu(MUIECKON U TPUTOHOMETPUUECKUX (YHKLIHUNA, X CBOMCTB
U rpauMKOB, UCIOJIb30BaHUE (PYHKUUHN JJIsl pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IPEIMETOB U PEAIbHON KU3HU TECHO CBS3aHO KAK C MAaTEMaTUYECKUM aHAJIU30M,
TaKk W C pEIIeHHEM ypaBHEHUH U HepaBeHCTB. IIpu 3TOM Oosblloe BHMUMAaHHE
ynensiercs: (popMHpOBaHUIO YMEHHUS BbIpaKaTh (pOpMyJaMU 3aBUCUMOCTH MEXKIY
pa3NUYHBIMH BEJIMYMHAMH, MCCIIEOBATh IMOJYyYEHHbIE (QYHKLIWU, CTPOUTH HX
rpaduku. Matepuai 3Toil cojepkaTeaIbHON JIMHUM HAIlEJIeH Ha Pa3BUTHE YMEHUN U
HABBIKOB, II03BOJIAIOIIMX BBIPAXKaTh 3aBUCUMOCTH MEXAY BEJIMUMHAMH B Pa3IUIHON
dbopme: aHaTUTHYECKOM, TpadudecKoi u ciioBecHOM. Ero n3ydenne crocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBINIJIEHUS, CIMOCOOHOCTH K OOOOIICHUI0 U
KOHKPETU3aIH, UCIOJIb30BAHUIO aHATOTHH.

CopepxxarenpHast nuHug «Hauana MareMaTHyeckoro aHaiu3ay IO3BOJISIET
CYILECTBEHHO PaCIIMPHUTh KPYTI KaK MaTeMaTHYECKUX, TaAK U MPHUKJIAJHBIX 3aj]ad,
JOCTYMHBIX OOYyYarOIIUMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpa@uKky  CIOXHBIX (YHKLIMHA, OMpEAeNsiTh HMX HauOOJbIIMNE W HAUMEHbIIUE
3HAYEHHUA, BBIYUCIATH MIIOManun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TipolieccoB. JlaHHasi cojlep)kareiibHasi JIMHHUS OTKPBIBAET HOBbBIE
BO3MOXXHOCTH IIOCTPOEHUS MAaTeMaTHYECKUX MOJEJEH pealbHbIX CHTyaluH,
MO3BOJISIET HAXOIUTh HAMJTYIlIEE PEIEHUE B IPUKJIAIHBIX, B TOM YHCIIE COLUATBHO-
HKOHOMHYECKHUX, 3a/Jadyax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHaJn3a
CHOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOIO, (POPMaIBbHO-IOIMUECKOIO U KPEaTUBHOTO
MBILUICHUS, (OPMHUPOBAHUIO YMEHHM pacrno3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE 1 HCKyccTBe. O0yyaronecs y3HaroT O BBIJAIOLIIXCS
pe3ynbTarax, MOJYYEHHBIX B XOJ€ pPa3BUTUS MAaTEMaTUKA KaKk HayKd, U 00 HX
aBTOpAXx.



CopeprkaTenbHO-METOANYECKass TUHUS «MHOXKECTBa M JIOTHKA)» BKIIOUYACT B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MAaTEeMAaTHYECKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPEJICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIPHOM MaTEeMAaTHKHU
W TIpeiaraloT HanOoJiee YHUBEPCAIbHBIM S3BIK, OOBCIUHSIONIMN BCE pa3/eibl
MaTeMaTUKH H e¢ TPWIOKCHUH, OHU CBS3BIBAIOT pPa3HbIC MaTeMaTHYCCKUE
TUCIUIUIMHBI W WX TPWIOKEHUs B efauHoe 1enoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarImeMycss IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMCHHOM MaTEMaTHUKH W HCIIOJIL30BAaTh €O JIJIS BBIPAYKCHUS CBOMX MBICIICH.
JlpyruM BaKHBIM TPU3HAKOM MaTEMaTHKH KaK HayKH CJeAyeT IIPU3HAThH
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUM U CJEJIOBAHHE ONPEIEIEHHBIM
mpaBujaM  TOCTPOCHHSI  JTOKAa3aTebCTB.  3HAKOMCTBO  C  DJEMEHTaMH
MaTEMaTHYECKONW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIIIICHUS
00y4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJIEHUSI HA OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTHYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICTUPOBAHMS, KOTOPBIC IMPU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyalluii, WCCIEAOBAHMS O3TUX MOJENeH C TOMOIIBIO afmapara airedopbl H
MaTEMaTUYECKOTO aHalin3a, WHTEPIPETAIMH TMOJYyYEeHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KXK/IBIN M3 pa3ejoB MPOrPaMMBbl, TOCKOJIbKY BECh MaTepHal
y4eOHOTO Kypca IIMPOKO HCIONB3YETCs I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pPEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydaroniuecss  pa3BHBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HaxXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000ImaTe ©  KOHKPETHU3MPOBATH  IPOOJIEMY.
JlesTenbHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHHWS TPUKIAIHBIX 3aaad
OpraHU3yeTCs B MPOIIECCe U3yUeHUs BCeX TeM yueOHOTO Kypca «AnreOpa 1 Hadasa
MaTEMaTUYECKOTO aHaTTU3ay.

Ha w3ydenune yueOHOTO Kypca «AnreOpa W Havajla MaTeMaTHYECKOTO
ananuza» otBoauTcsa 136 daca: B 10 kitacce — 136 yacoB (4 yaca B HEJEIIO).



COILEPKXAHUE OBYUYEHUASA
10 KJTACC

Yuciaa 1 BBIYUCTCHUSA

Pannonansupie uynciaa. OOBIKHOBEHHbIE U JACCATHUYHBIC JPOOH, MPOIEHTHI,
OeckoHeuHble Tepuoanyeckue apodu. llpumeHeHue napodeir M NPOUEHTOB MAJiA
pelIeHns NPUKIAAHBIX 3a4a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUM U PEATIbHOM KU3HH.

JlelicTBuTENbHBIE 4HWCIIA. PalvoHanbHBIE W UPPALUOHAIBHBIE  YHCIIA.
Apudmernueckre  omepaluu ¢ JCHCTBUTENBHBIMM  uyuclaMd.  Mojyib
JEUCTBUTEIHLHOTO YMCTa U ero cBoicTBa. [IpuOmmkE€HHbIE BBIYMCICHUS, MpaBUia
OKPYTJICHHUSI, IPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYNCICHHMN.

Creniens ¢ nenbiM nokaszaresnem. bunom Hetotona. cnonbs3oBanue moaxoasmen
(dbopMbl 3amucH ACHCTBUTEIBHBIX YHCEN MJI pEIICHUS MPaKTUYECKUX 3a1ad u
MIPEJICTABJICHUS JAHHBIX.

ApudmeTrueckuil KOpeHb HaTypajIbHOW CTENIEHU U €r0 CBOMCTBA.

Crenenp ¢ panuMoOHaJbHBIM IIOKAa3aTelleM M €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIILHBIM ITOKA3aTEIIEM.

Jlorapudm umcna. CoiictBa sorapudma. JlecaTuuHble W HaTypaJlbHbIC
norapu@Msl.

CHHyC, KOCHHYC, TAaHI€HC, KOTaHI'€HC YHCJIIOBOI'O aprymMeHTa. ApKCHHYC,
aPKKOCUHYC M apKTAaHI'E€HC YUCJIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxzaecTBa 1 TOXKIECTBEHHbIE PeoOpa3oBaHusl. Y paBHEHUE, KOPEHb YPaBHEHHUSL.
PaBHOCUIIBHBIE ypaBHEHHsI W YpaBHEHMSA-CIEACTBUs. HepaBeHCTBO, penieHue
HEpPABEHCTBA.

OcCHOBHBIE METO/BI PEUICHUS LEJIbIX W APOOHO-pAlMOHAIBHBIX YpaBHEHUH WU
HEpPAaBEHCTB. MHOrOWwIeHbl OT OJHOW mHepeMeHHOW. JleneHue MHOrowieHa Ha
MHOTOWIECH ¢ ocTaTkoM. Teopema be3y. MHorousieHs! ¢ menbiMu KodhOUIMeHTaMH.
Teopema Buera.

[IpeoOpazoBaHus UNCITOBBIX BBIPAKEHUM, COIEPKAIIMX CTENIEHU U KOPHH.

Hppannonaneubie ypaBHeHUsI. OCHOBHBIE METOJIBI PELIEHUS UPPALMOHAIBHBIX
YpaBHEHUM.

[TokazarenbHble ypaBHEHUA. OCHOBHBIE METOJIbI PEHIEHUS TMOKA3aTEeNIbHBIX
YpaBHEHUM.

[IpeoOpazoBaHue BbIpaKeHU, COAEpKALUX JTOTapU(MBbI.

Jlorapupmuyeckue ypaBHeHusi. OCHOBHBIE METO/Ibl pEUICHUS JIOTapu(HMHUUECKIX
YpPaBHECHUM.



OcHoOBHBIE TPUTOHOMETPUYECKUE (hOopMYIIBL. [IpeobpaszoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellieHre TpUroHoMeTpuyeCKUX ypaBHEHUM.

Pemienne cucrem JMHENMHBIX ypaBHEHUW. Marpuia CHCTEMBI JIMHEWHBIX
ypaBHeHHI. OnpenennTesib MaTpULbl 2X2, €ro TEOMETPUUECKUN CMBICII U CBOMCTBA,
BBIYMCIICHUE €T0 3HAYCHHS, MPUMEHEHUE OMPEACIUTENS i PEUICHUS] CUCTEMBI
JIMHEMHBIX YpaBHEHNN. Penienne npukiaHbpIx 3a/1a4 ¢ HOMOIIBI0 CHCTEMbI TUHEUHBIX
ypaBHeHuil. MccinegoBaHue MNOCTPOCHHOM MOAENM C TMOMOIIBIO MATpUIL] U
OIPEICITUTEIICH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEH pPealbHON CUTyallud C IOMOIIBIO
YPaBHEHUN W HEpPaBEHCTB. l[IpuMeHEHME ypaBHEHHMU M HEPABEHCTB K PELICHHIO
MaTeMaTUYECKHX 3aJ1ay ¥ 337a4 U3 pa3IMYHbIX 00J1acTell HAYKU U PEAIbHOM KU3HU.

DOyHKUUM U TpaduKku

OyHkiuUsa, cnocodbl 3amanus  (QyHknuu. B3aumMHO oOpaTHbie (YHKIHH.
Komnosumuss  dynkuuii. [padux  dyskmum. DnemeHTapHble NpeoOpa3oBaHUsA
rpa@uKoB (QyHKIHA.

OO6mnacth omnpeneneHus: U MHOXKECTBO 3HaueHU (yHkuuu. Hynmu ¢yHKuuu.
[IpomexxyTku 3HakonocTtossHCTBA. UETHbIe U Heu€THbie pyHkiuu. [lepuomnueckue
¢bynkuun. IIpoMexyTku MOHOTOHHOCTH (yHKIUU. MaKCUMyMbl U MUHUMYMBI
¢dbyukiuu. Hanbomnbiee u HauMeHbIlee 3HaUeHUs (DYHKITUU Ha POMEKYTKE.

Jlunelinas, KBajgpaTu4yHas M JpOOHO-TMHEWHAs (QYHKIUU. DJIEMEHTapHOE
MCCJIEIOBAHKUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast QyHKIMSI C HaTypaJbHBIM U IIEJbIM MOKazaTeneMm. EE cBoiicTBa u
rpaduk. CBoiicTBa u rpaduk KOpHS N-0i cTeneHu Kak PyHKIIMU 0OpaTHOM CTETICHH C
HaTypaJbHbIM MOKa3aTeJeM.

[lokazaTenbHass W Jorapupmuueckass (yHKUHUH, UX CBOMCTBA W TrpaduKH.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIeHUs YpaBHEHUH.

Tpuronomerpuueckass OKPYKHOCTb, ONPEACICHUE TPUTOHOMETPUUYECKHUX
(yHKIIMIA YUCIIOBOTO apryMEHTA.

OYHKIIMOHAIBHBIE 3aBUCUMOCTH B peajbHbIX Ipolleccax U sBieHusx. ['paduku
pEabHBIX 3aBUCUMOCTEM.

Hauajna MaTeMaTH4eCcKOro aHajan3a

ITocnemoBaTeIbHOCTH, CHOCOOBI 3aJaHUs  IIOCJIeNOBaTeIbHOCTEH. MeTon
MaTeMaTUYeCKOM MHIYKIIMU. MOHOTOHHBIC W OTPAaHUUYCHHBIC MOCJIEI0BATEILHOCTH.
Hcropusi BO3HMKHOBEHHMS MAaTEMaTHYECKOTO aHajiu3a Kak aHajinu3a OECKOHEYHO
MaJIbIX.

ApudmeTtnueckas M reomMeTpuueckas mporpeccuu. beckoHeuHo yObIBaromias
reoMerpuueckas mnporpeccusi. Cymma OECKOHEUHO YOBIBAIOLIEH T€OMETPUUYECKOM
nporpeccu. JIMHENHBIM U AKCIIOHEHIUAIBHBIA POCT. Uncno e. @opmyiia CIOKHBIX



MPOLIEHTOB. VCob30BaHte MPOTrPECCUH AJIS PEILIEHUS PEATIbHBIX 3aa4 IPUKIaJHOIO
XapakTepa.

HenpepoiBHble GYHKIIMK U UX CBOMCTBA. TOUKH pa3pbiBa. ACUMIOTOTHI IPaUKOB
¢bynkumii. CBoiicTBa (PyHKIIMNA HENPEpPBIBHBIX HA OTpe3ke. MeToj MHTEpBAJIOB s
pelieHus: HepaBeHCTB. [IprMeHeHne CBOMCTB HEMPEPHIBHBIX (QYHKIUM JJIs pelIeHUS
3a/ay.

[lepBas u BTOpast mpousBojaHble (PpyHKIMU. OnpeneneHrne, reOMeTPUIECKUl U
(u3MYeCcKuil CMBICI TPOU3BOAHON. Y paBHEHUE KacaTeIbHOUN K Tpa@uKy QyHKIIUU.

[IpousBoanbie neMeHTapHbIX (GyHKIMHA. [Tpou3BoaHAS CyMMBI, IPOU3BECHNUS,
YaCTHOTO M KOMIO3UIUU (PYHKLIUH.

MHoxecTBa M JIOTHKA

MHOXeCTBO, ONepalluy HaJl MHOYKECTBAMU U UX CBOMCTBA. Jluarpammel Diinepa—
Benna. [IpumeHeHne TEOpETUKO-MHOKECTBEHHOIO alapara i ONUCAHMS PEAJIBHBIX
IIPOLIECCOB U SIBJICHUH, IPU PELICHUHU 33]a4 U3 IPYrUX y4EOHbIX IPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHYECKOTO OOBEKTa, CIIEJICTBUE,
JI0Ka3aTeJIbCTBO, PABHOCHJIbHBIE YPABHEHHSI.

IJIAHAPYEMBIE  PE3VJIbTATBI OCBOEHUA  YUEBHOI'O KYPCA
«AJIT'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBII YPOBEHb) HA VYPOBHE CPEJIHEI'O OBILEIO
OBPA30OBAHNMA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON TMO3UIMUA OOYYAIOMIErocss KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOTO OOIIECTBA, MPEACTABICHHE O MAaTEMaTHYECKUX
OCHOBax (YHKIIMOHMPOBAHUS  PA3JIUYHBIX CTPYKTYp, SBICHHUH, MPOLEIYP
IPpaXIaHCKOT0 00111eCTBa (BEIOOPHI, OMTPOCHI U APYTO€), YMEHHE B3aUMOJICHCTBOBATH C
COIMAIbHBIMU MHCTUTYTaMH B COOTBETCTBHH C UX (YYHKIHUSIMHU ¥ HA3HAYCHHUEM;

2) IAaTPMOTUYECKOT0 BOCIIMTAHUS

c(hOpPMHUPOBAHHOCTh POCCUUCKOW TPAKIAHCKOW HICHTUYHOCTH, YBAKCHHS K
MPOUIJIOMY M HACTOSIIIEMY POCCHUMCKOM MAaTEMAaTHUKH, IIEHHOCTHOE OTHOIICHHUE K
JTOCTHXKEHUSAM POCCUMCKMX MATEMATHKOB M POCCHUHCKON MaTEMATHYECKOM IIKOJIbI,
WCIIOJIb30BAaHUE DJTHX JIOCTHKEHUH B JPYrUX HayKaX, TEXHOJOTHSX, cdepax
SKOHOMMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:



OCO3HaHUE JYXOBHBIX IIEHHOCTEH POCCHUHCKOTO Hapoja, CPOpPpMHUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHHS, STUYECKOTO MOBEACHMS, CBS3AHHOIO C IMPaKTUYECKUM
IPUMEHEHUEM JTIOCTUKEHUM HAYKH U JEATEIBHOCTHIO YUYEHOTO0, OCO3HAHUE JIMYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYIYIIIETO;

4) 3cTeTHYeCKOT0 BOCIIUTAHMSA:

ACTETUYECKOE OTHOUIEHUWE K MHUPY, BKJIIOYAass SCTETUKY MAaTE€MAaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3ajay, PEIICHUN, PacCy JACHUN, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM aclleKTaM Pa3JInYHbIX BUIOB UCKYCCTBA;

5) pu3uUecKoro BOCIMTAHMS:

c(hOpPMUPOBAHHOCTh YMEHUS MPUMEHATH MaTeMaTUYECKUE 3HAHUSI B MHTEpecax
310pOBOro M Oe3omacHOro oOpa3a >KW3HHM, OTBETCTBEHHOE OTHOUIEHHE K CBOEMY
3JI0pPOBBIO (3I0pOBOE MHTAaHUE, COANAHCHUPOBAHHBIA PEXHUM 3aHATHH M OTIbIXa,
peryispHas (u3Mueckas aKTUBHOCTH), (PU3MUYECKOE COBEPIICHCTBOBAHUE IIPU
3aHATHUAX CIIOPTUBHO-0310POBUTENIBHON JAEATENBHOCTHIO;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPYyZly, OCO3HaHUE LIEHHOCTH TPYAOIO0US, UHTEPEC K Pa3IUUHbIM
chepam nTpo(ecCUOHATBHOW JEATENbHOCTH, CBSI3aHHBIM C MaTeMaTUKON u eé
NPWIOKEHUSMH, YMEHHUE COBEpIIAaTh OCO3HAaHHBIM BBIOOp Oynymied mpodeccun u
peann30BbIBaTh COOCTBEHHBIE MU3HEHHbBIC IUIAHBI, TOTOBHOCTh U CIOCOOHOCTH K
MaTeMaTUYeCKOMY 00pa30BaHUIO U CaMOOOPA30BAaHUIO HA MPOTSKEHUU BCEH JKU3HM,
TOTOBHOCTb K aKTUBHOMY YYaCTHIO B PELIEHUU MPAKTUYECKUX 3a/1a4 MaTeMaTHUYECKOM
HaIpaBJICHHOCTH;

7) 3K0JIOTM4eCKOTr0 BOCIIUTAHMSA

c()OPMUPOBAHHOCTh  JKOJOTUYECKOW  KYyJIbTYpbl, I[OHMMAaHHUE  BIUSHUSA
COLMAJIbHO-DKOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOAHOM M COLMAIBHOU
Cpelbl, 0OCO3HaHUE TTI00aTbHOIO XapaKkTepa dKOJOTHUYECKUX Mpo0OieM, OpUEHTAlLKs Ha
NPUMEHEHNE MaTeMaTUYeCKUX 3HAHUM JUIsl pellieHus 3a1a4d B 00JaCTH OKpYyKaroIien
Cpelbl, IUIAHWPOBAaHUE IOCTYIIKOB M OLEHKM HMX BO3MOJKHBIX IOCIEICTBUM s
OKPYKarOIIEU CPEBI;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(OpPMUPOBAHHOCTH ~ MHUPOBO33PEHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKH U OOILECTBEHHOW MPAKTHKH, TIOHUMaHUE MaTeMaTUYeCKOU
HayKU Kak c(epbl YeIOBEUYECKOUN IeATeIbHOCTH, 3TAlOB €€ Pa3BUTHUS U 3HAUMMOCTHU
JUISL pa3BUTHSI LMBWIM3AIMHM, OBJIAJCHHUE SI3bIKOM MATEMAaTUKU W MaTeMaTH4eCKOU
KyJbTYpPO#l KaK CpeJICTBOM MO3HAHUSI MUPA, TOTOBHOCTh OCYILIECTBIISATH MPOEKTHYIO U
MCCJIEI0BATENBCKYIO I€ATEIbHOCTh HHANBUAYAJIBHO U B TPYIIIIE.



METAIIPEIMETHBIE PE3YJ/IBTATDBI

Ilo3naBaTe/ibHbIe YHUBEPCAIbHBIE YUeOHbIE 1eiiCTBUSA

Ba3oBble Jiornyeckue 1eicTBUA:

BBISIBIISITh M XapaKTEpPU30BaTh CYIIECTBEHHbIC NPU3HAKKM MaTEMaTHUYECKHX
00BEKTOB, MOHSATUM, OTHOIICHUN MEX]y MOHATUSIMH, (OPMYJIUPOBATH OMpPECTICHUS
MOHSTUH, YCTaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAITUU, OCHOBAHMSI IS
00001IIeHNs U CPAaBHEHHUSI, KPUTEPUH TIPOBOIUMOTO aHAIN3a;

BOCIIPUHUMAT, dbopmynupoBaTh M IpeoOpa3oBbIBATH  CYXKJICHUS:
YTBEPAUTENBHBIE U OTPUIIATENIbHbIC, CIMHUYHbIE, YaCTHBIE U OOIIHE, YCIOBHbIE;

BBISIBIIATh MAaTEeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHBOPEUHS B
(dakTax, MaHHBIX, HAOTIOJEHUSX W YTBEPXKACHHSX, MpeIIaratb KPUTCPHH IS
BBIBJICHUS 3aKOHOMEPHOCTEN U MTPOTUBOPEUHIL;

JieNaTh BBIBOJBI C HCIOJIb30BAHMEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHYKTUBHBIX YMO3AKIIOUEHUH, YMO3aKITIOUSHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSTEIBHO JTOKA3aTEIbCTBA MATEMATHUYCCKUX YTBEPIKICHUN
(TpsiMBIE ¥ OT TIPOTHUBHOTO), BHICTPAWBATh APTYMEHTAIIUIO, MPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BHIBOJIbI;

BBIOMPATH CIIOCO0 perieHus yueOHoM 3a1aun (CpaBHUBATH HECKOJIBKO BAPUAHTOB
penieHusi, BRLIOUpaTh HanboJIee MOIXOAIUN C YYETOM CaMOCTOSITEIHHO BBIIETIEHHBIX
KpUTEPHUEB).

Bba3oBble uccienoBareibckue JeicTBUS:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEIOBATEILCKUA WHCTPYMEHT TIO3HAHUA,
(bopMyIUpPOBaTh BOIIPOCH], PUKCUPYIOIINE TPOTHBOPEUHUE, MPOOIEMY, YyCTaHABIUBATD
UCKOMOE€ W JaHHOe, (OPMHPOBATh THIOTE3Yy, apTyMEHTHUPOBATH CBOIO ITO3WIIHIO,
MHEHUE;

IIPOBOJUTH CAMOCTOSITEIIBHO CINITAHUPOBAHHBIA SKCIIEPUMEHT, UCCIICIOBAHNE 110
YCTAaHOBJICHHIO OCOOCHHOCTEM MAaTeMaTH4eCKoro OOBEKTa, SIBJICHHS, MpoIlecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEXIY 00bEKTaMu, SIBJICHUSIMU, TIPOIIECCAMU;

CaMOCTOSITeNIbHO (HOpMyJIMpoBaTh OOOOIIEHUS W BBIBOABI IO pe3ysibTaTaM
MIPOBEAEHHOTO HAOFOCHUS, MCCIICIOBAHNS, OIICHUBATH JOCTOBEPHOCTH IMOTyYEHHBIX
PE3yNbTaTOB, BHIBOJIOB M 0000IIEHNUI;

MIPOTHO3WPOBATh BO3MOXXHOE pAa3BUTHE TIPOIlecca, a TaKXKE BBIJIBUTATh
MIPEAMOIIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ unopmaumeii:

BBISIBIISAT  I€PUIUTH MH(POPMALIMM, NAHHBIX, HEOOXOIUMBIX JIsI OTBETa Ha
BOIIPOC U TSI PEIICHUS 3a/1a4u;



BbIOMpaTh MH(OPMALMIO W3 MCTOYHUKOB PA3IUYHBIX THUIOB, aHAIU3HPOBATH,
CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATh MHPOPMALIMIO PA3IUYHBIX BUIOB U (POpM
HpeACTaBIICHUS;

CTPYKTYpUpOBaTh HH(OpMAIUIO, MPEICTaBIAT, €€ B Pa3IUYHBIX (QOpMax,
WUTIOCTPUPOBATH TpapUUeCcKH;

OLICHMBAThH HAAEKHOCTh WH(OPMALIUHU TI0 CAMOCTOSITENIEHO CHOPMYITHPOBAHHBIM
KPUTEPUSM.

KoMmyHnKkaTHBHBIE YHHBepCcaJbHble y4eOHbIe JeHCTBUS

Oo0wmenue:

BOCIPUHUMATh U (OPMYJIUPOBATH CYXKICHHUS B COOTBETCTBUHU C YCIOBHSIMH U
LEJISIMU OOILIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
IIMCbMEHHBIX TEKCTAX, 1aBATh NOSICHEHUS 110 XO/1y PELICHUS 3a1a4l, KOMMEHTUPOBATH
ITOJyYEHHBIA PE3yJIbTaT;

B XO0/i€ OOCYXXJIEHHs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIa€MOH TEMBI,
po0JIeMbl, pelaeMoi 3a/1a4u, BbICKa3bIBaTh UJECH, HALIEJICHHBIC HA MIOUCK PELICHMUS,
CONOCTABISAITh CBOM CYXACHUS C CYXKICHHUAMM JPYTUX YYaCTHHUKOB JIHAJIOTaA,
0oOHapyKHUBaTh Pa3IM4Ke U CXOJICTBO MO3UIUI, B KOPPEKTHOU popMe POopMyIUpOBaThH
pa3HOIIIACHsl, CBOU BO3PAKEHUS;

MPEACTABISATh PE3YNbTaThl PELICHUS 3aJay, SKCIEPUMEHTAa, HCCIEIO0BaHUA,
IPOEKTa, CaMOCTOSITENIbHO BBIOMPAaTh (OpMAT BBICTYIUIEHHSI € Y4€TOM 3ajad
Mpe3eHTAUU U OCOOCHHOCTEN ayIUTOPUU.

PeryisiTuBHBIC YHHBEpPCAJIbHbIC Y4eOHbIe AelCTBUA

Camoopranusamnus:

COCTaBJISITh IUIAH, aJITOPUTM PEIICHMS 3aJayM, BIOUpATh CIOCOO penieHus ¢
Y4ETOM HMMEIOIIUXCSA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ yUETOM HOBOW MHPOpPMALIUH.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT !

BJIa/IeTh HaBBIKAMH MMO3HABATEIBHON pe(IeKCUU KaK OCO3HAHUSI COBEPIIIaEMbIX
JNEUCTBUNA W MBICIUTEIBHBIX MPOLIECCOB, WX pE3YyJbTaTOB, BIAJETh CIOCOOAMU
CaMOIIPOBEPKHU, CaAMOKOHTPOJISA MPOLIECCa U pe3yiibTara PEeLICHUs MaTeMaTU4eCKON
3a/1a4y;

MPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPU PELICHHUH 3a4ayH,
BHOCUTb KOPPEKTUBBI B JEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HalIEHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHHMBATh COOTBETCTBHUE PE3YyJIbTaTa LENHU U YCIOBUSM, OOBSCHATh NPUYUHBI
JOCTHKEHHSI WM HENOCTIKEHHUS PEe3yJIbTaTOB JEATEIbHOCTH, HAXOJIUTH OILIUOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.



CoBMecTHAas 1eSITEJILHOCTD:

MOHMMATh M KCIOJIb30BaTh MPEUMYIIECTBA KOMAHJIHOW W WHIWBUAYaJbHOU
paboThI NP pElICHUH y4eOHBIX 3aja4, TPUHUMATh 11eJIhb COBMECTHOM JIEATEbHOCTH,
IUTAHUPOBATh OpPraHU3aIMi0 COBMECTHOM pabOThl, pacmpenensiTb BHIBI padoT,
JIOTOBApUBAaThCS, OOCYXJaTh MPOLECC U pe3yiabTar paboThl, 0000IIaTh MHEHUS
HECKOJIBKMX JIFO/ICH;

y49acTBOBaTh B TPYIIOBBIX (GopMax paboThl (0OCYXKIAeHUS, OOMEH MHCHHM,
«MO3TOBBIE HITYPMbD» U MHBIE), BHIMIOJIHATH CBOIO YaCTh PabOThI U KOOPJAUHUPOBATH
CBOM JICHCTBUS C IPYTMMHU YJI€HAMU KOMAaH]Ibl, OLICHUBATh KA4e€CTBO CBOETO BKJIAJa B
oOIU# MPOMYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM YIACTHUKAMH B3aHMO/ICHCTBHSI.

HHPEAMETHBIE PE3YJIBTATBI

K xonny oOyuenuss B 10 kiacce oOyYaroImMiics TMOJYyYUT CIIECIYIOIINE
IpeIMETHBIE PE3YJIbTATHI IO OTAEIIBHBIM TeMaM paboueli mporpaMmbl yaueOHOro Kypca
«Anre0Opa 1 Hayajla MaTEMaTUYECKOTO aHATTN3ay:

Yuciia ¥ BBIYMCJICHUSA:

CBOOOJHO ONEPUPOBATh TMOHATUAMM: PAUOHAIBHOE YHUCIO, OECKOHEUYHas
nepuoanyeckas  apoOb, IMPOLEHThl, HUPPALUOHAIBHOE  YHCIIO, MHOXXECTBa
PALMOHAIIBHBIX U ACHCTBUTENBHBIX YUCEIl, MOAYJIb JEHCTBUTEIILHOIO YUCIA;

OPUMEHATH JPOOU U MPOLIEHTHI JUIs PEIICHUs MPUKIAIHBIX 3a7]a4 U3 Pa3INdHbIX
OTpaciiel 3HAHUW U pEeAIbHOU KU3HU;

MPUMEHATh NPUONMKEHHBIE BBIYMCIICHUS, MpaBUila OKPYTJICHUS, TPUKUIKY U
OLICHKY Pe3yJIbTaTa BbIYUCICHUM;

CBOOOZIHO OMNEpUPOBaTh TMOHSATHEM: CTENEHb C LEJNbIM [OKa3aTeseM,
MCIIOJIb30BaTh MOAXOMASIIYI0 (POpMy 3amucu JEHCTBUTEIBHBIX YUCEN IS PEIICHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX;

CBOOOJHO ONEpUpPOBATh MOHATUEM: apUPMETHUECKUN KOpPEHb HATypabHOU
CTEIICHH;

CcBOOO/IHO ONEPUPOBATH MOHATUEM: CTETICHD C PAllMOHAIBHBIM ITOKa3aTelNeM;

CBOOOJHO OIEpPUPOBATH MOHATUAMM: JOTapudM 4YuCIa, JECATUYHBIE U
HaTypaJibHbIE JIOTapUu(PMBbI;

CcBOOOZIHO ONEpUPOBATH MOHATUSMU: CHHYC, KOCHUHYC, TAHT€HC, KOTaHTEHC
YUCJIOBOTO apIyMEHTAa;

ONEPUPOBATh MOHATUSAMM: APKCHUHYC, APKKOCHHYC W apPKTAHIE€HC YHUCIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJHO OMEpUPOBATH TMOHSATHUSIMHU: TOXKIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PABHOCWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIIEICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,



NPUMEHSTh pPa3IMYHble METOJbl PELICHUS PAlUOHANBHBIX M JPOOHO-
paloHaIbHBIX YPAaBHEHU M, IPUMEHATh METO MHTEPBAJIOB AJIsl pEIICHUSI HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH MOHATHUSAMH: MHOTOYJIEH OT OJHOM TEPEeMEHHOM,
MHOTOWIEH C LENbIMH KO3(DPUIIMEHTaMU, KOPHU MHOTOYJICHA, IPUMEHSATDH JIeJICHUE
MHOT'O4WIEHAa Ha MHOTO4JIEH C OCTaTKOM, Teopemy besy u Teopemy Buera st perenus
3azay;

CBOOOHO ONEPHUPOBATh MOHITHSIMH: CUCTEMA JTMHEHHBIX ypaBHEHUH, MaTpHIIA,
OTpENEIUTENIb MATPUIIBI 2 X 2 U €r0 TEOMETPUUYECKUN CMBICII, HCTIOJIb30BaTh CBOMCTBRA
onpenenuTens 2 X 2 sl BBIYUCICHUS €r0 3HAYeHUsI, IPUMEHATh ONPENSTUTeNN JJIs
pPELIEHUs] CUCTEMBbI JIMHEWHBIX YpPaBHEHHI, MOJEIUPOBATH pPEAJbHBIE CUTYaLHMH C
MOMOILBIO CUCTEMBI JIMHEWHBIX YpPaBHEHM, MCCIIEIOBAaTh MOCTPOCHHBIE MOJIEIU C
MOMOUIBIO MaTPUIL U ONPENEIUTENEH, UHTEPIPETUPOBATH MOJTYUEHHBIN PE3ybTaT;

UCIIOJIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHSAMU JIJIsl TPeoOpa30BaHus BBIPAXKEHUM;

BBINOJIHATH MPEOOPA30BAHMSI YUCIOBBIX BBIPAXEHHUM, CONEPKAIIUX CTEHNEHH C
palMOHAIBHBIM [TOKa3aTeNIeM;

HCIIOJIb30BaTh CBOWMCTBA JIOrapu(PMOB ISl IpeoOpa3zoBaHusl JOrapupMUUIECKUX
BBIPAKCHU;

CBOOOZIHO OIEpUpPOBaTh MOHATHAMH: HppPALMOHANbHbBIE, IOKa3aTelIbHbIE U
norapu(pMUYECKHE YpaBHEHUS, HAXOAUTh UX PEUICHUS C MOMOIIbIO PABHOCHIIBHBIX
MEePEXO0B WIIK OCYIIECTBIISAA MPOBEPKY KOPHEH;

MIPUMEHSATh OCHOBHBIE TPUTOHOMETpUYECKUE (OpMYyJbl ISl peoOpa3zoBaHuUs
TPUTOHOMETPUUECKUX BBIPAXKECHU;

CBOOOZIHO  OomepupoBaThb MOHSITHEM: TPUTOHOMETPUYECKOE ypaBHEHHUE,
OpPUMEHATh  HEoOXoAumble  (QOpMYIbl A pEHIeHHs  OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPaBHEHHIA;,

MOJIEIMPOBATh PEaJIbHbIE CUTYallUU Ha A3bIKE aIreOpbl, COCTABIATH BhIPAKECHHUS,
YPaBHEHUS, HEPABEHCTBA 110 YCJIOBHIO 33J]a4M, UCCIIEI0BATH ITOCTPOEHHBIE MOJAEIIHN C
MCIIOJIb30BaHUEM ammapara ajareOphl.

DYyHKIUMU U TPAPUKH:

CBOOOJHO OIEpUPOBAaTh MOHATHAMU: (DYHKIMS, CHOCOOBI 3ahaHus (YHKLUH,
B3aUMHO 00paTHbIe QYHKIIMH, KOMIO3UIUS GYyHKINN, TpaduK QYHKIINH, BBITOIHSATH
aJIeMEHTapHbIe TPeoOpa3oBaHus rpaPuKoB HYyHKIIHIA;

CBOOOJHO OIEPUPOBATH MOHATUSIMHU: OOJACTh OINPEAECTCHUS] U MHOXKECTBO
3HaYeHUHN QYHKINH, HYJTH (YHKINH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOMHO OMEpUPOBATh TMOHATUAMH: UETHBIE W HEYETHBIE (YHKIIHH,
nepuoanyeckue (yHKIUHU, MPOMEKYTKH MOHOTOHHOCTHU (DYHKIIMH, MAKCUMYMBbI U
MUHUMYMbl (YHKIUH, HauOOJbIllee M HauUMEHbIIee 3HAYeHHE (YHKIHM Ha
IPOMEKYTKE;



CBOOOZHO OMEPUPOBATh MOHITUSIMH: CTENEHHass (PYHKUUS C HATYpaJbHBIM U
LEeNbIM TOKa3aTeleM, Ipa@UuK CTENeHHOW (YHKUMUM C HaTypaldbHBIM M LEJIBIM
nokasarenieM, rpaduk KOpHsS N-OM CTeNeHM Kak (PYHKIUU OOpaTHOM CTENEHU C
HaTypaJbHbIM [I0OKA3aTEJIEM;

ONEepUpOBaTh TMOHATUSAMU: JIMHEHHAs, KBaJpaTWyHas M JPOOHO-TMHEHHas
(GyHKIUH, BBITIOIHATE 3JIEMEHTApPHOE HCCIEA0BAHNE U MIOCTPOECHUE UX TPapUKOB;

CcBOOOZHO OMNEpUpOBaTh TMOHATUSAMHU: TOKa3aTeNbHAass W Jorapudmuueckas
GyHKIMHM, MX CBOMCTBA MU TpaduKH, UCHOJB30BATh WX TpapuKu i pPEelIeHUs
YPaBHCHUM;

CBOOOZIHO OMNEpUPOBATH TMOHATHUSMHU: TPUTOHOMETPUUYECKAs OKPY>KHOCTD,
onpeaeneHue TPUTOHOMETPUUECKUX (PYHKIIUI YUCIOBOI'O apryMEHTa;

UCIOJb30BaTh TIpaduKu (QYHKUMH I HUCCIEJOBAHMUS IPOLECCOB U
3aBHCHUMOCTEH IMpH PEIICHUU 3a7ad U3 JPYruX y4eOHBIX MPEIMETOB U PEabHOU
KU3HU, BBIPAXKATh (POPMYJIaMH 3aBUCUMOCTH MEXKIY BETMYUHAMU;

Hayajia MaTreMaTH4eCcKOro aHaJmM3a:

CBOOOJHO OIEPUPOBATH TMOHATUAMM: apuMeTHdecKass U TeoMeTpuYecKas
nporpeccusi, 0€CKOHEUHO yObIBarolasi reoMeTpuueckas Mporpeccus, JUHEHHbIN U
AKCIIOHEHLIMATIBHBIA pOCT, (pOpMysa CIOXKHBIX MPOIEHTOB, UMETh MPEICTABICHUE O
KOHCTAHTE;

WCIIOJB30BaTh MPOTPECCUM Uil PEUIEHUS PEANBbHBIX 3a7a4 IPHUKIAIHOIO
XapakTepa;

CcBOOOZIHO ONEpUPOBATh MOHATUSMU: IMOCIEAOBATEIBLHOCTh, CIOCOOBI 3a/aHus
[IOCJIEA0BATEIbHOCTEH, MOHOTOHHBIE M OIPAaHMYEHHBIE IIOCJIENOBATEIBHOCTH,
MMOHUMAaTh OCHOBBI 3aPOKJICHUS MAaTEMAaTUUYECKOT0 aHAJIN3a KaK aHaIn3a 0ECKOHEYHO
MAaJIBIX;

cBOOOZIHO ONEpUpOBATh MOHATUAMU: HEMpEepbIBHbIE (DYHKLMHU, TOUKH pa3pbiBa
rpaduka QyHKIIMH, aCUMIITOTHI rpaduka QyHKIINY;

CBOOOZHO OIEpUPOBaTh MOHATHEM: (YHKIMS, HENpephlBHAs Ha OTpeE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPBIBHBIX (DYHKIMHN JJIsl pELISHUS 3a/1a4;

CBOOOJIHO ONEPUPOBATH MOHATUSMU: NIEpBasi U BTOpas MPOU3BOAHbIE (QYHKIIUH,
KacatelbHas K Tpaduky QyHKIUY;

BBIYUCIIATH IPOU3BOIHBIE CYMMBI, IPOU3BEIECHUS, YACTHOI'O ¥ KOMITO3ULIMH IBYX
(GyHKUMIA, 3HATh MPOU3BOIHBIE JIEMEHTAPHBIX (QYHKIIUA;

UCIIOJIb30BaTh TE€OMETPUUYECKUM W (PU3UYECKHM CMBICT TPOU3BOJHOM ISt
peleHns 3anad.

MHoKecTBa M JIOTHKA:

CcBOOOIHO ONEPUPOBATH MOHATUSIMU: MHOKECTBO, OTIEpAIIUU HAJl MHOKECTBAMU;

UCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN aIllapar Uil ONKMCAHUS PEeallbHbIX
IIPOLIECCOB U SIBJICHUM, TP PEUICHUU 3a]]a4 U3 APYTUX yUYEOHBIX MPEIMETOB;



CBOOOZHO OINEpUPOBATh MOHITUSAMH: OIpeNeJeHHe, TeopeMma, ypaBHEHHE-

CJIICACTBUC, CBOMCTBO MaTEMaTHUYE€CKOI'O 06T>eKTa, A0Ka3aTrcjIbCTBO, PAaBHOCUJIbBHBIC
YPaBHCHUA U HCPABCHCTBA.

TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
DJIEKTPOHHBIE
(mudpoBsIe)
KonnuectBo yacos oOpa3oBarenb-
Ne HaumenoBanue pa3iennoB u TeM HBIE PECYPChI
/1 TPOrpaMMbl
Kountpounb [IpakTuu
Bcero = HbIE eCKHe
paboThI paboThI
MHO0K€ecTBO J1eHCTBUTENBHbBIX
yucesn. MHOrO4JIeHsl.
1 PanvoHnaneHbIE ypaBHEHMS U 24 1 19
HepaBeHCTBa. CUCTEMBI IMHEWHBIX
ypaBHEHUH
Oynkiuu U rpaduku. CrernenHas
2 YHII rpad 12 1 8 SKnacc
(GYHKIUSA C LIETBIM MTOKa3aTeleM
Apudmernueckuit KopeHb N-0i
3 creneHu. MppanuoHaneHble 15 1 12
YpaBHEHUS
ITokazarenbHas KIIMSL.
4 dymkn 10 1 7 Pewy EM3
IlokazarenbHble ypaBHEHUS
Jlorapudpmuueckas KIHSL.
5 puc Py 18 1 14 Pewy EM3
Jlorapudmuueckue ypaBHEHUs
TpPUTrOHOMETPUUECKHE BBIPAKEHUS AKnace
6 P P P 22 1 16
M YpaBHCHHS Pewy ElN
IlocnenoBarenbHOCTH U
7 ! 10 1 8
IIpOrpeccuun
HenpepoiBHbie KIIAH.
8 Pep Pymicu 20 1 15 Pewy EM
[IpounsBoaHas
9 [ToBTOpenue, 060061IeHNE, 5 5 3
cucTeMaTu3alus 3HaHUN
OBIIEE KOJIMYECTBO YACOB I10
- 136 10 0

I[TPOTPAMME




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoimuecTBo
JIeKTPOHHBbIE NN (POBbHIE
Nen/m  Tema ypoka 4acoB
o0pa3oBaTejibHbIE PeCYpPChI
1 MHOXecTBO, Olepaluy HajJ MHOKECTBaAaMU U 1
WX CBOICTBA
2 Huarpammsl Ditniepa-Benna 1
3 [IpuMeHeHnne TeopeTHKO-MHOKECTBEHHOTO 1
amnmapara JJis pelieHHs 3a1a4
Panmonaneueie yncna. OObIKHOBEHHBIC U
4 JECSITUUHBIE IPOOH, IPOLIEHTHI, 1
0OECKOHEUHBIEC TIEPUOTUIECKUE IPOOH
Pannonansueie yncna. OOBIKHOBEHHBIE U
5 JECATHUYHBIE TPOOH, MPOLICHTHI, 1
OECKOHEUYHBIE TTEPUONUECKHUE IPOOH
5 [Tpumenenue apobeii U MPOICHTOB IS 1 SKace
pelIeHs TPUKIaJHbIX 3a7a4
; [Ipumenenue qpobeit 1 MPOLEHTOB JIst 1
pelieHust MPUKIAIHBIX 33124
8 [elictBuTenbHble yncia. PanmonanbHbie U 1
HPpAIMOHATILHBIE YHCIIa
9 ApudmeTndeckue oneparuu C 1
JIEMCTBUTENIbHBIMU YU CIIAMU
10 Mopynpe JeNCTBUTEIBHOTO YHCIIA U €r0 1

CBOWCTBA




11

[IpnbnnxEHHBIE BBIYUCIICHUS, TIPaBUIIa
OKpPYIJICHUS, IPUKUJIKA U OLICHKA
pe3yJibTaTa BBIYUCICHUN

SIKmacc

12

OcHOBHBIE MCTOJbI pCHICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPABHEHUH U
HEPABEHCTB

13

14

15

OCHOBHBIE METOIbI PEIICHHS 1IEJIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

OCHOBHBIE METOIbI PEILICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

MHorowieHsl OT OJHON MEPEMEHHOM.
JleneHne MHOTOYJICHA HA MHOTOYICH C
octaTtkoM. Teopema besy

SIKmacc

16

MHorousIeHsb! ¢ eabIMA KO3 PUITMeHTaMHU.

Teopema Buera

17
18

Pemenue cucreM JIMHENHBIX ypaBHEHUI

Pemenne cucreM MMHENHBIX YpaBHEHUI

SIKmacc

19

Marpuria cucTeMbl JINHEWHBIX YPAaBHEHHM.
Onpenenurens MaTpulbl 2X2, ero
T€OMETPUYECKHM CMBICT U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYCHUS

20

21

Onpenenurens MaTpulpl 2X2, ero
T€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIUMCJIEHHE €r0 3HaYCHUS

[IpuMeHeHue onpenenuTens A peueHus
CUCTEMBI JINHEWHBIX YPAaBHEHUI




22

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YpaBHEHUM

23

24

25

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI
KoHnTtponbHas padota: "PanronanbHbie
ypaBHEHUA U HepaBeHCTBA. CHcTeMBI
JIMHEWUHBIX YpaBHEHUN"

OyHKIMS, CIOCOOBI 3a/1aHus HYHKIUH.
B3aumno obpatabie pynkiuu. Kommnosunus
byHKIMi

26

I'paduk dpyHkumu. DnemMeHTapHbIe
npeoOpazoBanus rpapukoB GyHKINUN

27

28

29

OO6nacTp onpeneneHuss 1 MHOKECTBO
3HayeHndd pynkuuu. Hynu ¢pyHkunmm.
[TpomexxyTKH 3HAaK MOCTOSTHCTBA

YérHble U HEUETHBIE (PYHKIIUU.
[Tepuonuueckue GpyHkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIMU

MakcuMyMbl 1 MUHUMYMBbI (PYHKIIMH.
HauOonp1iee 1 HauMeHblIlee 3HaUEHUE
(GYHKLINMU Ha TPOMEKYTKE

SIKmacc

30

Jlunelinas, kBagpaTudHas U JpOOHO-
TuHeHas GyHKuun

31

32

DIEMEHTAPHOE UCCIIEI0BAHUE U IOCTPOEHHE
rpadukoB 3TuX QyHKUINN

DJeMeHTapHOe UCCIIeI0BaHNE U TTOCTPOCHUE
rpauKoB 3TUX QYHKIUN




CrerneHs c LETBIM TTI0Ka3aTeaeM. buaom

33 HeroTona

34 Crenens ¢ 1eabIM 1okaszareiaeM. bunom
Herorona

35 CrenenHas GyHKLHUS C HATYypaJIbHBIM U
1enbIM nokasareneM. E€ cBoiicTBa u rpaguk

36 KonTtponsnas padora: "CreneHHas
¢bynkmus. E€ cBoiicta u rpaduk"

37 Apudmerndeckuii KOpeHb HaTypaTbHON
CTEIIEHU U €ro CBOKMCTBA

38 ApudmeTnueckuii KOpeHb HaTypaJbHOM
CTEIIEHU U €r0 CBOMCTBA

39 [Ipeo6pa3oBaHusl YUCIOBBIX BbIPAXKEHUH, SKoace
COJIepKalIUX CTEIIEHU U KOPHU

40 [Ipeo6pa3oBaHMs YUCIOBBIX BbIPAXKEHUH,
CoJIepKaliX CTENEHU U KOPHU

41 [TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH,
COJIEpKalINX CTENEHU U KOPHU
Wppaunonanbubie ypaBHeHUs. OCHOBHbIE

42 METO/Ibl PEIIEHUS UPPALMOHATIBHBIX
yYpaBHEHUU
UppanmonansHblie ypaBHeHUs. OCHOBHbBIE

43 METO/Ibl PEIIEHUsI UPPALIUOHATIBHBIX
ypaBHEHUU
Wppanunonansueie ypaBHeHUs. OCHOBHBIE

44 METOAbI PEIICHUS UpPpALMOHATbHBIX Pewy Y3

ypaBHEHUU




PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

4 UpPpaALMOHATILHBIX YPABHEHHIM

46 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUU
UPPALMOHATILHBIX YPABHEHUM

47 PaBHOCHIIbHBIE TTEPEXO/BI B PELICHUH
UppALMOHATILHBIX YPABHEHHI

48 PaBHOCUIIBHBIE TIEPEXO/IBI B IjemeHI/m Pewy EM
UPPALMOHATIBHBIX YPaBHEHHM
CgoiicTBa u rpaduk KOpHS N-0ii cTeneHn

49 KaK QyHKIIMH OOpaTHOW CTETICHU C
HaTypaJIbHbIM I10Ka3aTeseM
CaoiicTBa U rpaduK KOpHs N-Oi CTEHEHH

50 KaK (YHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTeseM
Konrponbnas pabora: "CpoiicTBa u rpadux

51 KOpHsI N-ol creneHu. MppannonanbHele
ypaBHeHHUA"

59 CreneHb ¢ palliOHATILHBIM [TOKA3aTeIeM U
€€ CBOICTBA

53 CreneHsb ¢ palluOHATIBLHBIM [TOKA3aTeNeM U
€€ CBOICTBA

54 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTeNEM U
€€ CBOICTBA

55 [ToxazarenbHast pyHKLINS, €€ CBONWCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka QyHKIUM 115

peueHust ypaBHEHU I




Hcnons3oBanue rpaduka QyHKIHH 115

57 - 1
peleHNs ypaBHEHUH
[Tokazarenbublie ypaBHeHUsI. OCHOBHbBIE
58 METOJIbI PELICHUS TOKA3aTEIIbHBIX 1 Pewy EMN
ypaBHEHU I
[Toka3arenbHble ypaBHeHMs. OCHOBHBIE
59 METO/Ibl PEIICHHSI TOKa3aTeIbHbIX 1
ypaBHEHUI
[Toka3zarenbHble ypaBHeHMs. OCHOBHBIE
60 METO/Ibl PEIICHHSI TOKA3aTeIbHbIX 1 SIKnacc
YpaBHEHUN
61 KonTtponpnas pabdora: "[lokazarensHas 1
¢ynkuus. [TokazarenbHble ypaBHeHus"
62 Jlorapudm umncna. CBoicTBa jJorapudpma 1
63 Jlorapudm umncna. CoiicTBa jgorapudpma 1
64 Jlorapudm yucmna. CoiicTBa gorapudma 1 AKnacc
65 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMbI 1
66 ECSITHYHBIE M HATYpaJIbHBIE JIOTapU (MBI 1
y
67 [TpeoOpa3oBanue BbIpaKeHUH, COAEPIKAIINX 1 Pewwy EF
ewy
J0rapuQpmbl
68 [IpeobpazoBanne BEIpAKEHHIA, COACPIKAIIIX 1
JorapupMbl
69 [TpeoOpa3oBanue BRIpAKESHHUN, COACPIKAIIIX 1 Powy S
ewy
sorapudmbl
70 Jlorapugmuueckas pyHKIus, € CBOHCTBA U 1
rpadux
71 Jlorapudmuueckas pyHKuuUsA, €€ CBONWCTBA U 1

rpaduk




Hcnons3oBanue rpaduka QyHKIHH 115

72 pelieHusi ypaBHEHUM

73 Hcnonb3oBanue rpaibmca GbyHKIMN 1715
pelIeHus ypaBHEHHMA
Jlorapudmudeckue ypaBHeHus1. OCHOBHBIC

74 METO/Ibl PEIICHHUS JIOTApUPMUIECKUX
ypaBHEHUH
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

75 METO/Ibl PEIICHHS JIOTApUPMUIECKUX SAKnacc
YpaBHEHUN
Jlorapudmuueckue ypaBaeHus. OCHOBHBIE

76 METOBI pEIICHUS JToTapu(HMUIECKUX
YpaBHEHUU

77 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLICHUT
norapu(MUUECKUX YpaBHEHUN

78 PaBHOCUIIBHBIE TTEPEXO/IBI B PEIICHUN Pewy EM
norapu(pMHUUECKUX ypaBHEHHIA

79 KonTponasnas pabora: "Jlorapudmuueckas
¢yukuus. Jlorapupmuueckue ypaBHeHus"

80 CuHyc, KOCUHYC, TAHT'€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

81 CuHyC, KOCUHYC, TAHT€HC U KOTAHI€HC
YHCIOBOTO apryMeHTa

82 ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa

83 ApPKCHHYC, apKKOCUHYC ¥ apKTaHT€HC

YHUCJIOBOTO apryMEHTa




Tpuronomerpuueckas OKpyKHOCTb,

84 OTpeieTICHUE TPUTOHOMETPHUUECKHUX 1
(GYHKLUI YUCIOBOrO apryMeHTa
Tpuronomerpudeckas OKpyKHOCTb,
85 ONpeieTICHUE TPUTOHOMETPUUECKUX 1 SAKnacc
(GyHKIUI YUCIOBOTO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITBI 1
87 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1
88 OCHOBHBIEC TPUTOHOMETPUYECKHE (POPMYITBI 1
89 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1
90 Hpeo6pa3033aHHe TPUTOHOMETPUUECKHUX 1 SKoace
BBIpKEHU I
o1 [TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX 1
BBIPAXKEHUM
92 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX 1
BBIPAKECHUI
93 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX 1
BBIpOKEHU I
94 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUI 1
95 Pemenne TpuroHOMeTpUYECKUX YpaBHEHUN 1 AKnace
96 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1
97 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1
98 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUI 1
99 Pemenne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1 Pewy EM
100 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUI 1 Pewy EM




KonTtponbHas pabora:

101 "TpUrOHOMETPHYECKUE BBIPAKECHUS U
TPUTOHOMETPUUYECKUE YpaBHECHHS"
[TocnenoBateabHOCTH, CIOCOOBI 3aJaHUS

102 nocjenoBaTeIbHOCTeH. MeTos
MaTeMaTUYECKON MHIYKLINU
MOHOTOHHBIE U OTPaHUYEHHBIE

103 MOCJIeI0BaTEIbHOCTH. VicTopus aHanm3a
0OECKOHEYHO MaJIbIX

104 Apudmerrdeckas mporpeccus

105 I'eomeTrpuueckas nporpeccust

106 beckoHnewyHo yObIBaroIasi reoMeTpruiecKast
nporpeccust

107 Cymma 6CCKOH6:{HO yObIBaroIIei SKace
TFEOMETPUUYECKOH IPOTPECCUU

108 JIMHENHBIN ¥ YKCIOHEHIUAIIBHBIN POCT.
Yucno e. DopMyra CI0KHBIX MPOLEHTOB

109 JIMHENHBIN U DKCIIOHEHIMAIIBHBIN POCT.
Yucno e. Dopmyna CI0KHBIX IPOLEHTOB

110 Hcnonp3oBanue mporpeccuu A pereHus SKace
peanbHBIX 33/1a4 MPUKIAJIHOIO XapaKTepa

111 Kontponbnas padoTa:
"[TocnemoBarebHOCTH U TIporpeccun’

112 HenpepoiBHbIE QYHKIINU U UX CBOICTBA

113 Touka pa3pbiBa. ACUMITOTHI FpaUKOB
byHKINMA

114 CpoiicTBa (hyHKIMH HEMPEPHIBHBIX HA

OTpe3Ke




CoiicTBa (hyHKIMI HEMPEPHIBHBIX HA

115
OTpe3Ke
116 MeTtoa HHTEpBAIOB JJIsl pEIICHUS SKtace
HEPaBEHCTB
117 Meton uHTEpBAJIOB JUIsl pELLICHUS
HEPaBEHCTB
118 MeTtoa UHTEpBAIOB JJIsl pEIICHUS Pewy EM
HEPaBEHCTB
119 [IprMeHeHne CBOWCTB HENPEPBIBHBIX
GYHKIUH U1 pereHust 3a1a4
120 [TpuMeHeHnEe CBOWCTB HEMIPEPBHIBHBIX
(GyHKUUH 1715 pelieHus 3a1a4
121 [lepBast u BTOpast Nnpon3BOIHBIC GYHKIIUU
122 Onpez[eneHI/IUe, reOMETPUUECKUI CMBICTT
MIPOM3BOTHOM
123 Onpez[eﬂeHI/Ive, (bu3MYECKUl CMBICT
IPOM3BOIHOM
124 VYpaBHeHHEe KacaTeIbHOU K rpaduky
byHKIUN
195 YpaBHeHUe KacaTelIbHOU K rpaduKy TKace
byHKIIUHN
126 [Ipou3sBoHbIE AIIEeMEHTAPHBIX (QYHKIUN
127 [Tpou3BoHBIE JI€MEHTAPHBIX (PYHKUINN
128 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
YaCTHOT'O M KOMIIO3UIIMU (PYHKIUH
129 [Tpou3BoHAS CYMMBI, TPOU3BEICHHS,

YaCTHOT'O ¥ KOMIO3ULIUU (PYHKIUI




[IpounsBoiHas CyMMBI, IPOU3BEACHMUS,

130 N 1 Pemy EI'D
YaCTHOTO ¥ KOMIO3ULIUU (DYHKIUI

131 KonTtponsHas padora: "[Iponssoanas” 1

132 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 A 1
3HaHui: "YpaBHeHus"

133 [ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3AIUs 1
3HaHui: "Oyukiun"

134 HroroBast KoHTpoOIbHAs paboTa

135 Hroroas xouTpoapHas padbora

136 HOBTOPCHI/IG, 000011eHNe, CUCTeMAaTU3aIIs 1
3HAHHH

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* Maremaruka: anredpa 1 Hayajga MaTeMaTHYECKOTO aHaJlu3a, TeOMETPHSL.
AnrebOpa u Hadasa MaTeMaTH4YecKoro ananmu3a (B 2 gactsax), 10 kmacce/ Yacts 1:
Mopakosuu A.I'., CemenoB.B.; UacTe 2: Mopakosuy A.I'. u apyrue; noj
penakuueit Mopakosuua A.I'., O0111€CTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO

«10I] MHEMO3HMHA»

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPChHI CETU
UHTEPHET
Pemry EI'D

SKnacc
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