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HOACHUTEJIBHASA 3AIINCKA

VY4eOHblii Kypc «Anrebpa W Havyajga MaTEMaTHUYECKOrO aHaIM3a» SIBIIAETCA
OJIHUM U3 HauOoJiee 3HAYMMBIX B MIpOrpaMMe CpeaHero oOiiero oOpa3oBaHUs,
IIOCKOJIbKY, C OJJHOW CTOPOHBI, OH OOECIEYMBAET MHCTPYMEHTAJIbHYIO 0a3y ajs
U3YyYEHHUs BCEX €CTECTBEHHO-HAYUHBIX KypCOB, a C IpYroil CTOPOHBI, (POpMHUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIUIEHUE OOYyYarOIIMXCsS Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpMATUKU, OOIECTBO3HAHUS, UCTOPUH, CIOBECHOCTU U APYTHX
JUCIMIUIMH. B paMkax AaHHOro y4yeOHOro Kypca oOydaroliuecs OBJIAJEBAIOT
YHUBEPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KOTopas (OopMyIHpyeT CBOU
JOCTHXKEHUSI B MaTEMaTU4ECKOM popme.

VYyeOnsbiii Kypc anreOpsl U Hayajdl MaTEMaTUYECKOro aHallM3a 3aKJaJlbIBAaeT
OCHOBY [UIsl YCIIEIIHOTO OBJIAJICHUS 3aKOHaMM (U3HUKH, XMMHUH, OHOJIOTHUH,
NOHMMAaHHUS OCHOBHBIX TEHJICHIIUN Pa3BUTHUS SKOHOMUKH U OOLIECTBEHHOM KU3HH,
NO3BOJISIET OPHEHTHPOBATHCS B COBPEMEHHBIX LHU(PPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO MCIIOJb30BaTh WX JUIs JalbHEHIIero oOpa3oBaHUs U B
IOBCEIHEBHOM XM3HU. B TO ke Bpems oBiajjeHHE aOCTPAKTHBIMU U JIOTMUECKU
CTPOTrMMH KOHCTPYKLMSMHU aiIreOpbl M MAaTeMaTHYECKOrO0 aHajM3a pa3BUBAET
YMEHUE HaXOOUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTb, JOKAa3bIBATh
YTBEPKJICHUSI C TIOMOIIBIO UHIYKIMU U PacCyk AaTh JEAYKTHUBHO, HUCIOJIb30BATH
00001IeHe W KOHKPETH3alMIo, a0CTparupoBaHUE M aHAJOTHIO0, (OPMHUPYET
KpEaTUBHOE U KPUTUUYECKOE MBILIJICHHE.

B xone m3yueHus yueOHOro kypca «Airedpa v Hayajlla MaTeMaTH4eCKOro
aHaJM3a» oOydJaroliMecs MOJIy4YaroT HOBBIM ONBIT pEIICHUs MPUKIAAHBIX 3ajad,
CaMOCTOATEJIBHOIO ITOCTPOEHUSI MAaTeMaTUYECKUX MOJENIEH PEAIbHBIX CHUTYaluH,
UHTEPOPETALUA  TOJYYEHHBIX  pElIeHWH, 3HAaKOMATCI C  [pUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TMpUPOJIe, HAyKe U HCKYCCTBE, C
BBIIAIOLIMMUCS MATEMaTUYECKUMU OTKPBITUSIMU U UX aBTOPAMH.

VY4eOHblii Kypc o00alaeT 3HAYMTEIbHBIM BOCIUTATEIBHBIM IOTEHIHAIIOM,
KOTOpPBI peamu3yeTcs Kak 4depe3 Y4eOHbIH MaTepuas, CHOCOOCTBYIOITUI
(OpMHUPOBAaHUIO HAYYHOIO MHPOBO33PEHMs, TaK M 4yepe3 crneuuduxky ydeOHOM
NESTENIbHOCTH, TpeOyIoleld MpOJOJKUTENbHON  KOHUEHTpAalud BHHMMAHUA,
CaMOCTOATENIbHOCTH, AKKYpaTHOCTH M  OTBETCTBEHHOCTH 33 IOJyYECHHBIN
pe3yibTar.

B ocHoBe MmeTonuku oOydeHHs airedpe M HayallaM MaTeMaTH4ecKOoro
aHaJIM3a JICKUT JEeSATEIbHOCTHBIN PUHIUI 00YUYEHHUSI.

B crpykrype yueOHOro kypca «Anrebpa M Hayajga MaTeMaTHYECKOIO
aHaJIM3a» BbIACIICHBI CIEAYIOIINE COAEPKATEIbHO-METOIMYECKHE JIMHUU: «YHuca
U BblUMCIEHUs», « DyHKUMU U Tpadukn», «YpaBHEHUS U HepaBeHCTBa», «Hauana



MaTeMaTHUYecKoro aHaimsa», «MHoxecTBa U JIorTMKa». Bce ocHOBHBIE
COJIEPKATENbHO-METOUUYECKHE JIMHUM HW3YYaroTCsl Ha NPOTSHKEHUHM JIBYX JIET
o0yueHUs Ha YpPOBHE CpeAHero oOIiero oOpa3oBaHMs, €CTECTBEHHO JOMOJHSIS
Apyr JIpyra U MOCTENEHHO HACHINAACh HOBBIMM T€MaMu U pasjaenamu. JlaHHbIN
y4eOHBIH KypC SBJISIETCS MHTEIPAaTUBHBIM, IIOCKOJIbKY OOBEOUHSET B cebe
CoJiep’)KaHNEe HECKOJBKMX MaTeMaTHYeCKHX IUCIHIUINH, TaKuX Kak anredpa,
TPUTOHOMETPHSI, MAaTEMaTHUYECKHA aHaju3, TEOpUsS MHOXKECTB, MaTeMaTHUYeCcKas
noruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBJaAeBarOT BcE Oosee
IMIMPOKUM MATEMaTHYECKUM aIllapaToM, Y HUX MOCJIEeI0BAaTEIbHO (POPMHUPYETCS U
COBEpIICHCTBYETCS YMEHHE CTPOMTh MAaTeMaTHYEeCKyl0 MOJENIb pearbHON
CUTyalluu, IPUMEHATh 3HaHUs, IOJYyUYEHHbIE IPU U3YUEHUH Yy4eOHOro Kypca, Ajs
pEIIEeHHs CaMOCTOSTENbHO CHOPMYIMPOBAHHONW MaTeMaTUYECKOM 3a/au, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopepxarenpHO-MeTOAUYECKasE TUHUS «YuClia U BBIYMCICHUS» 3aBEpIIACT
(opMUpOBaHNE HABBIKOB MCIOJIb30BaHUS AEUCTBUTEIBHBIX UUCEN, KOTOPOE OBLIO
HA4aTo Ha YpOBHE OCHOBHOTO 0011ero oopa3oBanus. Ha ypoBHe cpenHero obiero
oOpa3zoBaHusi oco00€ BHHMaHHE ynensercs  (POPMHUPOBAHUIO  HABBIKOB
paIoHaIbHBIX BBIYMCICHUM, BKIIOYAIOMIMX B Ce0S MCIOJIb30BAHUE PA3TUYHBIX
(GopMm 3amucu 4Yuclla, YMEHUE JenaThb NPUKUIKY, BBIIOJHATH MNPUOIMKEHHBIE
BBIUMCJICHHS], OLIEHUBATh UYUCIIOBbIE BBIpAXKEHMs, paboTaTh C MaTeMaTUYECKUMU
KOHCTaHTaMU. 3HAKOMbIe OOYYarOIMIMMCS MHOXKECTBAa HATypajbHBIX, IIEJNbIX,
paloHaIbHBIX W JEHCTBUTENBHBIX  YWCENT  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCel. B KaxJoM M3 3TUX MHOXECTB paccMaTpUBAIOTCS
CBOMCTBEHHbIE €My creurduueckue 3anadd M OIepaluu: JeJIeHHe Haledo,
OTEpUPOBAHME OCTATKAaMHU Ha MHOXKECTBE MLENBIX YHCEN, OCOOble CBOMCTBA
paIoHaIbHBIX ¥ UPPAIMOHATBHBIX YHCEN, apu(PMETUUECKUE OTEepaIiy, a TaKkkKe
U3BJICYCHUE KOPHS HATYPaJbHOM CTENIEHW HAa MHOYKECTBE KOMIUJIEKCHBIX YHCEJL.
bnarogaps mocienoBaTelbHOMY pacIIUPEHHIO Kpyra HCHOJB3YEeMbIX YHCENl U
3HAKOMCTBY C BO3MOKHOCTSIMH MX TMPUMEHEHHS ISl PEIICHUs] pa3iNyuHbIX 3a7ad
(opMupyeTcsi IpeaCTaBICHUE O €IMHCTBE MAaTEMATUKM KaK HAayKu U €€ poiiu B
IOCTPOCHUU MOJIETIEH peanbHOro MHpa, MIMPOKO HCIOJIB3YIOTCS 0000IeHue M
KOHKpETH3aIHs.

Jluaust «YpaBHEHHUS W HEPABEHCTBa» peajN3yeTcss Ha MPOTSKEHUH BCETO
oOydeHHss Ha YPOBHE CpeIHEro oO0uiero o0pa3oBaHuUs, MOCKOJIbKY B KaXKJIOM
pasnene IlporpaMMbl MpeaycCMOTPEHO pEIIeHHWE COOTBETCTBYIOIIMX 3anady. B
pe3ynbrare OoOydJaromuecss OBIAJAEBAIOT PAa3IMYHBIMH METOAAMHU  PEIICHHUSA
paloHaIbHBIX, HPPAIMOHATBHBIX, TOKA3aTENbHBIX, JIOTAPUPMHUUECKUX U
TPUTOHOMETPUUECKUX YypAaBHEHUHM, HEPAaBEHCTB M CHCTEM, a TakkKe 3ajad,
cojepkamux mapameTpbl. llomyuyeHHbIE yMEHHUS MIUPOKO HCIOJIB3YIOTCS IpHU



UCCIIEIOBAaHUM (DYHKIUI C TOMOIIBIO MPOU3BOJIHOM, MPU PELICHUH MPUKIATHBIX
3a/1a4 ¥ 3a7a4 Ha HaXOXKJEHUE HAauOOJbIINX U HaMMEHbBIINX 3HAYEHUN (YyHKLHUU.
JlanHasi conepkaTesbHas JIMHUSA BKIIOYAET B ce0s Takke (pOpMUPOBAHHE YMEHUN
BBIMIOJIHATh ~ pacy€Thl 1o  ¢dopMynaMm, MpeoOpa3oBaHUsl  PAlMOHAIBHBIX,
UPPALMOHAJIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHUM, a TAKXKE BBIPAXKCHUM,
colepXkalluxX CTeneHu U Jjorapu@msl. brarogaps u3ydeHUIo anreOpanvecKkoro
Marepuaia IPOUCXOAWUT  JaJbHEWINEE  pa3BUTUE  ANTOPUTMHYECKOTO U
abCTPaKTHOrO MBINUIEHHUS O00ydaromuxcs, GOpMUPYIOTCS HaBBIKM JETyKTUBHBIX
paccyxaeHuil, paboOThl C  CHUMBOJBHBIMH  (OpMaMu,  MpeICTaBICHUS
3aKOHOMEpPHOCTEH M 3aBUCHUMOCTEH B BHJE PAaBEHCTB M HEpaBeHCTB. AireOpa
npeayaraetT d3(QQEeKTUBHbIE HMHCTPYMEHTBHI [UIsl PEIIEHUs MPAKTUYECKUX U
€CTECTBEHHO-HAYyYHbIX 3aJa4, HAIJIHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
A3bIKA HAYKHU.

ConepxarenpHo-MeToauueckasd JUHAS «DyHKIMM W rpa@uku» TECHO
NEeperuieTaeTcsa ¢ APYTUMH JIMHUSIMH Y4e€OHOrOo Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3aJaET MOCIEA0BATEIBHOCTh U3YUYEeHHs MaTepruaia. M3yuenne creneHnon,
NI0KAa3aTeJIbHOM, JIOrapu(PMUUYECKON U TPUTOHOMETPUUECKUX (DYHKLIUNA, UX CBOMCTB
U rpauKoOB, UCHOJIb30BaHUE (PYHKIMI JJIs peuieHus 3afad U3 JAPYTUX yYeOHBIX
IPEAMETOB U PEAJBbHOM KU3HU TECHO CBSA3aHO KaK C MAaTEMATHYECKHUM aHAIU30M,
TaKk U C pElIeHHEeM ypaBHEHUH M HepaBeHCTB. [Ipu 3TOM Oo0nblIOE BHUMAaHHE
yaensercs (pOpMUPOBAHUIO YMEHHUS BbIpaKaTh (POpMyJaMu 3aBUCHUMOCTU MEXKIY
pPa3IMYHBIMU BEJIMYMHAMH, MCCIEN0BAaTh MOJy4YeHHbIE (YHKLIHUHU, CTPOUTH HX
rpaduku. MaTtepuai 3Toi colepKaTeIbHON JIMHUK HalleJIeH Ha Pa3BUTHE YMEHUN
U HAaBBIKOB, ITO3BOJSIIOIIMX BBIPAXKAaTh 3aBUCHMOCTH MEXJy BEJIMYMHAMHU B
pa3nnuHoil (opme: aHATUTHYECKOH, rpaduueckoil u cimoBecHoW. Ero msyuenue
CIIOCOOCTBYET PA3BUTUIO  AITOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K
0000IIIEHUIO M KOHKPETU3AIIUH, UCTIOJIH30BAHUIO aHAJIOTUI.

ConepxarenpHasd JmHug «Hadana maremMaTH4ecKOro aHajau3a» I03BOJSET
CYIIECTBEHHO PACIIMPHUTh KPYI KaK MATEMAaTUYECKUX, TaK W NPUKIAIHBIX 3a/1ad4,
JOCTYIIHBIX O00YyYalolmMMCs, TaK KaK y HUX MOSBISIETCS BO3MOXKHOCTh CTPOUTH
rpa@uKyd  CIOXKHBIX (YHKIHM, ONpeAessITh WX HauOOJbIINE U HAWMEHBIINE
3HAYEHMS, BBIYUCIATH IUIOMAAd (GUTYp U OOBEMBI TeN, HAXOAUTh CKOPOCTH U
YCKOpEHHsI IporeccoB. JlaHHas coaep:KaTenbHas JIMHUSA OTKPBIBAET HOBBIC
BO3MOKHOCTH IIOCTPOEHUSI MATEMAaTHYECKUX MOJENIE pealbHbIX CUTyaluu,
NO3BOJISIET HAXOIUTh HAWJIydlllee PEIICHHWE B MPUKIAIHBIX, B TOM YHUCIE
COLMAJIbHO-DKOHOMHYECKUX, 3a7a4aX. 3HAKOMCTBO C OCHOBAMHM MaTEMATHYECKOTO
aHajiM3a CIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOro, (HOpPMaIbHO-JIOTUYECKOTO H
KPEAaTUBHOI'O MBIIUICHHS, (OPMUPOBAHUIO YMEHUN pacro3HaBaThb MPOSIBICHUS
3aKOHOB MaTeMaTHKU B HayKe, TeXHHKe M HcKyccTBe. OOyuaromuecs y3HaKT O



BBIJJAIOIINXCSI pEe3yJIbTaTaX, IOJYYEHHBIX B XOJ€ Pa3BUTUSI MAaTEMaTHKU Kak
HayKHu, U 00 UX aBTOpax.

ConepxaTenbHO-MeToauYeCKas JTMHUA «MHOXKECTBA U JIOTUKa» BKJIIOYAET B
ce0sl DJIEMEHTHl TEOPUM MHOXKECTB M MaTEMaTHYECKOW JIOrHKU. TeopeTuko-
MHOXECTBEHHBIE MIPEACTABICHUS IPOHU3BIBAIOT BECh KyPC IIKOJIbHOW MaTEMAaTUKU
U TpeasiaraloT Hau0oJiee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIOIINNA BCE pPa3Aelibl
MaTeMaTUKH HW €€ TNPWIOKEHUM, OHU CBS3BIBAIOT pa3Hbie MaTEMaTUUYECKHE
JUCLUIUIMHBL W WX HPWIOKEHHS B eauHoe uenoe. [loatomMy BaxkHO [1aTh
BO3MOXHOCTh OOydYarmeMycss IMOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN S3BIK
COBPEMEHHOM MaTeMaTUKH U UCIOJIb30BAaTh €r0 JJIsi BBHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXXHbIM MPU3HAKOM MaTE€MaTUKH KakK HayKd CJIeAyeT MpU3HATh
CBOWCTBEHHYIO €W CTpOroctb OOOCHOBAaHWUW U CIIEJOBAaHUE OIPEACIEHHBIM
npaBWJiaM  TOCTPOEHHUSI  JIOKA3aTelbCTB.  3HAKOMCTBO C  DJIEMEHTaMu
MaTeMaTU4YECKOM JIOTUKU CIHOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIUICHUS
o0y4Jaronmxcsi, T03BOJSIET UM CTPOUTH CBOU PACCYKJICHUSI HA OCHOBE JIOTUYECKHUX
paBuil, POPMUPYET HABBIKK KPUTHUUECKOTO MBIIIUICHHSL.

B yuebHoM Kypce «AureOpa W Hayala MaTeMaTHYECKOrO AaHAJIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTE€MaTHYECKOTO MOJCIUPOBAHMS, KOTOPHIC MPU3BAHbI
crocoO0CTBOBAaTh (OPMHPOBAHUIO HABBIKOB IOCTPOEHUS MOJENeH pearbHBIX
CUTyallMii, HMCCIEJOBaHUS JTHX MOJENed C TOMOIIBIO ammapara aireopsl u
MaTeMaTU4YECKOro aHajdu3a, UHTEPHpeTaluy MOJYyYEHHBIX pe3yJbTaToB. Takue
3a/1aHUs BIUIETEHBI B KKK U3 pa3eioB MPOrpaMMBbl, TOCKOJILKY BECh MaTeprall
y4eOHOT0 Kypca HIMPOKO HCIOJB3YeTCs I pelieHus] MpUKIaAHbIX 3anad. [lpu
pPEIICHNN  pEaJbHBIX  MPAKTUYECKUX  3ajJad  OOydYaroluecs  pa3BHBAIOT
HaOII0/1aTeIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHI0, 0000IaTh M KOHKPETU3UPOBATH  MPOOJIEMY.
HesitenbHOCTh 1O  (OPMUPOBAHUIO HABBIKOB PEIICHHS MPUKIAJHBIX 3a7a4
OpraHU3yeTCs B MPOIIECCE U3YyUCHUS BCEX TeM y4eOHOTO Kypca «Anredpa u Hadasa
MaTeMaTHYECKOr0 aHAIN3a.

Ha wusyuenne yudeOHOro kypca «Anrebpa M Hayajlla MaTEeMaTHYECKOTrO
aHanuzay orBoautcsa 272 vaca: B 10 kimacce — 136 gacos (4 daca B Heneno), B 11
kiacce — 136 JacoB (4 yaca B HEJIEIIO).



COJAEPXKXAHME OBYUYEHUA
10 KJIACC

Yucsa v BIYUCTICHUS

Panmonansubie uncna. OOBIKHOBEHHBIE W JIECATUYHBIC NPOOU, MPOIICHTHI,
OeckoHeuHble nepuoandeckue apodu. Ilpumenenue npobOeld ¥ HPOUEHTOB IS
pELIEHNS PUKIAAHBIX 3a71a4 U3 PA3JIMYHbIX OTPACIICH 3HAHUU U PEATBbHOU KU3HU.

JlenicTBuTenbHble uMcia. PanwoHambHbIE W WPpalMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanMu ¢ JEUCTBUTEJIBHBIMM  uyuciaamMud.  Moayib
JNEeUCTBUTEIBLHOTO YKCia U €ro cBoicTBa. [IpubinvkéHHBIE BBIYMCICHUS, TTPAaBUIIA
OKPYTJICHUSI, TPUKHUJIKA U OIICHKA PE3YJIbTATa BEIYUCIICHUM.

Crenienb ¢ 1enbiM nokazaresnem. bunom HerloToHa. Hcnonb3oBaHue
noaxojsien GopMbl 3aMUCH JEHCTBUTEIBHBIX YUCEI JIJI PEIICHUS MTPAKTUYECKUX
3a71a4 ¥ MPEJICTaBICHUS JAHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIIEHH B €T0 CBOMCTRA.

CrerneHb C pallMOHAJIBHBIM IIOKa3aTejleM U €€ CBOWMCTBa, CTENEHb C
JICMCTBUTEIBbHBIM MOKA3aTEJICM.

Jlorapudm uyucna. CpoiictBa Jsorapudma. JlecaTuuHble W HaTypabHBIC
jorapuMsl.

CuHyc, KOCHMHYC, TaHT€HC, KOTAaHT'€HC YHCIJIOBOIO aprymMeHTa. ApPKCHHYC,
APKKOCHHYC M apKTaHI€HC YHUCJIOBOrO apryMEeHTa.

YpaBHeHHus] 1 HEPABEHCTBA

ToxnmecTBa W TOXIASCTBEHHBIE MpeoOpa3oBaHUsA. YpaBHEHHE, KOPEHb
ypaBHEHHUs. PaBHOCWIbHBIE YpaBHEHUSI W ypaBHEHHS-CIenCTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRBA.

OCHOBHBIC METOJIbI PEIICHHS IEIbIX U APOOHO-PAIMOHATBHBIX YPAaBHCHHUHN U
HEPAaBEHCTB. MHOTO4YWICHbl OT OJHOW MEPEMEHHOM. JleleHMe MHOro4jeHa Ha
MHOIO4YJI€EH C ocTtatkoM. Teopema be3y. MHorouwieHsl ¢  LEIbIMU
korpdunrenramu. Teopema Buera.

[IpeoOGpa3zoBaHus YMCIOBBIX BRIPAKEHUM, COAEPIKAIIMX CTETICHU U KOPHHU.

Hppaunonanbabie YpPaBHCHMUS. OCHOBHbBIC METO/IbI pelIeHus
VMppalUOHAIBHBIX YPAaBHCHUMN.

[TokazarenbHbie ypaBHEHUA. OCHOBHBIE METOJIbI PEUICHHS IMOKa3aTEIbHbBIX

YPaBHCHUU.

[IpeobpazoBanme BeIpaXEHUH, COAEPKAITUX JIOTapU(DMBI.

Jlorapupmuueckue ypaBHEHHUSI. OcHOBHBIC METOTbI perIeHus
Jorapu(pMUYECKUX YpaBHEHHI.

OcHOBHBIE TPUTOHOMETPUUECKHUE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAKEHUN. PellIeHre TPUroHOMETpUYECKUX YPAaBHEHUM.



Pemenne cucrem IMHENHBIX YpaBHEHMH. Marpuia CUCTEMbl JIMHEWMHBIX
ypaBHeHu. OnpeaenuTens MaTpulbl 2X2, €ro TeOMETPUYECKUH CMBICT H
CBONCTBA, BBIUYMCIICHUE €T0 3HAYEHUS, TPUMEHEHUE OINPENECIUTENS IS PEIICHUS
CUCTEMBbl JIMHEMHBIX YypaBHEHUHW. PelleHne NpUKIAIHBIX 3a7a4 C IOMOIIbIO
CHCTEMBI JIMHEMHBIX ypaBHeHuW. lccienoBaHue ITOCTPOCHHOM MOJENU C
IIOMOIIBIO MAaTPHUI] U ONPEIEITUTEIIEH.

[TocTpoeHne MaTeMaTUUECKUX MOJEJIENW PEATbHOM CUTYAlMH C ITOMOIIBIO
YPaBHEHUM U HEPABEHCTB. lIpMMeHeHHe ypaBHEHMN U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a7ad M 3a/Jad W3 Pa3JudHbIX 00JlacTell HayKHM W peajbHOU
KU3HU.

DOyHKUMH U Tpaduku

OyHKIMA, cnocoObl 3amaHusi (QyHKIMU. B3auMHO o0OpaTHBIE (QYHKITUH.
Komnozumus Qynkumit. 'paduk ¢GyHKuu. DieMeHTapHble NTpeoOpa3oBaHus
rpa@uKoB QyHKLIMIA.

OO6nactb ompeneneHuss U MHOXKECTBO 3HaueHuUd (yHkumuu. Hymu QyHkium.
[TpomexxyTku 3HaKomocTosiHCTBA. YETHBIE M HeuéTHbIe QyHKIMU. [leproanyeckue
dbynkiuu. IIpoMexxyTku MOHOTOHHOCTU (YHKIIMU. MakCUMyMbl U MUHHUMYMbI
dbynkiuu. Haubomnbiiee 1 HauMeHblllee 3Ha4eHus (PYHKIIMU HA POMEKYTKE.

Jluneiinasi, KBaJpaTuyHas W ApOOHO-TMHEWHAass (PYHKIUU. DJIEeMEHTapHOE
UCCIIEJIOBAaHUE U TIOCTPOEHUE UX I'PaUKOB.

CreneHHas pyHKIMS C HATypaJbHBIM U LEbIM MoKa3areneM. E€ cBoiicTBa u
rpadguk. CBoiicTBa U rpaduK KOpHS N-OW CTENeHH Kak (YyHKIMH OOpaTHOU
CTEIIEHM C HaTYpaJbHBIM I1I0KA3aTEeIIEM.

[TokazaTenpHas u jorapupmuueckas (yHKIMH, UX CBOWCTBA U Tpadukwy.
Hcnonb3oBanue rpadukoB GyHKIUH A peLICHHUS] YPaBHEHHI.

TpuronoMmerpuueckass OKPYKHOCTb, OIPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIMNA YUCIOBOTO apryMeHTa.

QOYHKIMOHAIBHBIE 3aBUCHMOCTH B pEAIBHBIX IPOLECCAX U SBICHUSAX.
['paduiku peanbHBIX 3aBUCUMOCTEN.

Havana MmaTeMaTH4eCKOro aHaImu3a

[TocnenoBarenbHOCTH, CIOCOOBI 3a/laHus MOCJeaAoBaTeNbHOCTEH. MeTton
MaTEeMaTU4EeCKON VHYKIIUH. MoHOTOHHBIE " OTPaHUYECHHBIE
NIOCJEA0BATENBHOCTH. VICTOpHS BO3HMKHOBEHMS MAaT€MAaTHYECKOIO aHAIN3a Kak
aHaian3a OECKOHEYHO MaJIbIX.

Apudmernueckas U reoMeTpuueckas nporpeccuu. beckoHeuHo yObiBaroIas
reomerpuyeckas nporpeccusi. Cymma O€CKOHEUHO YyOBIBAIOUIEH reoOMEeTpUYECKOU
IIpOrpeccui. JINHENHBIA U SKCIIOHEHIIMANBHBIA pocT. Yucio e. @opMyia CiI0KHBIX
npoueHToB. Mcnosib30BaHWE TPOTPECCUH IS PEIICHUS peajbHbIX 3a1ad
MPUKIIAIHOTO XapaKTepa.



HemnpepoiBHbie (GyHKIME W WX CBOWCTBA. TOYKM paspbiBa. ACHMITOTHI
rpadgukoB ¢yHkuuid. CBoicTBa (yHKUMHA HEOpEepbIBHBIX Ha OTpe3ke. Meroa
WHTEPBAJIOB ISl PELICHUS HEpaBeHCTB. l[IprMeHeHne CBOWCTB HEMPEPBIBHBIX
(GYHKIMI 15 perenus 3a1a4.

[lepBas u BrOpast npousBoAHble PpyHKIMU. OnpeneneHue, reoMeTpUIecKuil u
(u3nYecKuil CMBICI TPOU3BOAHON. Y paBHEHUE KacaTeabHOM K rpaduKy QpyHKIUY.

[Ipou3BogHbie  BJIEMEHTapHBIX  (YHKIHUM. [IponsBogHass  CyMMBlI,
IPOU3BENICHUS, YACTHOTO U KOMITO3UIIMH (PYHKIIUH.

MHoKecTBa M JIOTHKA

MHoOXecTBO, omepanuuyd HaJ MHOXKECTBAMU M HUX CBOMCTBA. [luarpaMmel
Olinepa—Benna. IIpuMeHeHHE TEOPETHMKO-MHOKECTBEHHOIO — amnmapara s
ONMCAaHUs PEANBHBIX IPOLECCOB M SABJICHUM, NPU PEIICHUM 3a7a4 W3 JAPYIux
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEMaTHYECKOrO OOBEKTa, CIIEACTBUE,
JI0Ka3aTEIbCTBO, PABHOCHUIIBHBIEC YPABHEHMUS.

11 KIJACC

Yuciaa v BLIYUCTCHUS

Harypanehbie u nensie uncina. [I[pumeHeHrne Npu3HAKOB JIEMMOCTU LEIbIX
gucen, HauOonpmmid obmui nenmurens (ganee — HOJl) m HamMmeHswinee oOiiee
kpatHoe (nanee — HOK), octaTkoB o monynto, anropurmMa EBkiuaa ais pereHus
3a/1a4 B LIEJIBIX YHCIIAX.

KommnekcHbie uwncna. AnreOpandeckas W TPUTOHOMETpUYECKas (HOPMBbI
3aMUCH KOMIUIEKCHOTO dYHCia. Apu(METHUECKHe OIepanud ¢ KOMITICKCHBIMU
yucinamu. M3o00pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOM IUIOCKOCTH.
®opmyna Myaspa. KopHu N-oii creneHu u3 KOMIUIEKCHOro uucia. [IpumeHenue
KOMITJIEKCHBIX YHCEI IS PEIICHHS (PU3NUECKUX U TEOMETPUIECKUX 3a/ad.

YpaBHeHus 1 HEpaBeHCTBA

Cucrema M COBOKYIHOCTb YPAaBHEHHW W HEpPaBEHCTB. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-CIIE/ICTBUS. PaBHOCUIIbHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPHYECKHUX  YpPAaBHEHHH C  TMOMOIIBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH. PerieHne TpuroHoMeTpruIeCKuX HEPaBEHCTB.

OCHOBHBIE METOJIbI  PEIICHHUS TOKa3aTeIbHbIX H  JOTapUPMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHUSI UPPALMOHATILHBIX HEPABEHCTB.

OCHOBHBIE METO/Bl PEUIEHUS CHUCTEM M COBOKYIHOCTEW palrOHaJIbHBIX,
UPpaLMOHATIBHBIX, TOKA3aTEeNbHBIX U JOTapU(PMUUYECKUX YPABHEHUIA.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMH.



[IpumeHeHue  ypaBHEHUMM, CHUCTEM UM HEPABEHCTB K  PELICHUIO
MaTEMaTUYECKUX 33Jad M 3aJad W3 Pa3Iu4HbIX 00JlacTell HAyKHM W peajbHOU
KU3HU, UHTEPIPETALMS MTOTYyUYEHHBIX PE3YIbTATOB.

DOyHkuuu U rpapuxu

I'padux xommoszuruu Qyskiuii. ['eomerpudeckue oOpa3bl ypaBHEHHH U
HEPaBEHCTB Ha KOOPJIMHATHOM TUIOCKOCTH.

Tpuronomerpruueckue QPyHKIIMU, UX CBOMCTBA U TpadUKu.

I'paduueckue Meroawl perieHus ypaBHEHH W HepaBeHCTB. [paduueckue
METO/IbI PELICHU 3a/1a4 C TapaMeTPaMHU.

Ucnonb3oBanue rpadukoB GYHKIUN [JIs HCCIEIOBAHUS MPOIECCOB MU
3aBUCUMOCTEHN, KOTOpbI€ BO3HMKAIOT IMPHU PEIIEHUU 3aJlady U3 JAPYTUX yueOHBIX
IIPEIMETOB U PEAIBHOMN KU3HMU.

Havana mareMaTH4ecKOro aHaIu3a

[IpuMeHeHre NMPOU3BOAHON K MCCIENOBAHUIO (DYHKIIMI HA MOHOTOHHOCTH U
sKcTpeMyMbl.  HaxokneHune  HamOOJbIIEr0 W HAWMEHBILETO0  3HAYEHUU
HENpephIBHON (DYHKIIMHU HAa OTPE3KE.

[IpuMeHeHre NpPOM3BOAHOM Il HAXO0XJIEHUS HAWIy4yllero peuneHus B
NPUKIAIHBIX 3a/adax, Uil ONpPENENICHHS CKOPOCTM M YCKOPEHHMS IIpoliecca,
3a1aHHOTO (POPMYIIOM MU Tpad)UKOM.

[TepBooOpasHasi, OCHOBHOE CBOWCTBO TepBooOpa3HbIX. [lepBooOpa3Hbie
aneMeHTapHbIX QyHKUMA. [IpaBuia HaxoX1eHUs TEpBOOOPA3HBIX.

Wnrerpan. ['eomerprueckuii CMBICII UHTErpaia. Brruncnenue
onpenenéHHoro uHterpaia mno ¢popmysie Herorona-Jleitbuuiia.

[Ipumenenne uHTErpajia A HaXOXKJIEHUS IUIOLIaJed IUIOCKUX (uryp u
00BEMOB r€OMETPUUYECKHUX TEIL.

[Ipumepsl pemenuit auddepeHunanbHbIX ypaBHEHUH. MareMaTtuyeckoe
MOJICTMPOBAHUE pEANbHBIX TMPOLECCOB C TOMOIIBI0  AuddepeHIInaTbHBIX
YPaBHEHUM.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHPOBAHHOCTh TPAKIAHCKON MO3UIIMKA 00YUYaOIIEeTrocs KaKk aKTUBHOTO U
OTBETCTBEHHOI'O  4JI€Ha  POCCHMCKOro  0OIlecTBa,  MPEACTaBICHHE O
MaTeMaTUYECKUX OCHOBax (YHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBICHUI,
IpoLenyp TpakIaHCKOro oOmiectBa (BBIOOPHI, OMPOCHl U JIPYroe), yMEHHue
B3aMMOJICCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTAMHM B COOTBETCTBUM C HUX
GYHKIUSIMU 1 HA3HAUYCHUEM;

2) NIaTPUOTHUYECKOI0 BOCIIUTAHMA

c(hOpMHPOBAHHOCTh POCCUNUCKON TPAXKITAHCKON HIEHTUYHOCTH, YBOKECHHS K
MPOLUIOMY M HACTOSIIIEMY POCCHMCKOW MAaTEMAaTUKH, HEHHOCTHOE OTHOUIEHHE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATHUKOB U POCCUHMCKON MAaTEMaTUYECKOM IIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTHXKEHMA B JPYTHX HAyKax, TEXHOJOTHSX, cdepax
SKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS :

OCO3HaHHUE AYXOBHBIX LIEHHOCTEH POCCUICKOro Hapoaa, cpOpMUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUA, dTUYECKOTO IMOBEJICHHS, CBA3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUHM HAyKU U JEATEIbHOCThIO YYEHOrO, OCO3HAHUE
JUYHOTO BKJIa/1a B TOCTPOCHUE YCTOMYMUBOTO OYIyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAas 3CTETHUKY MaTEMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/a4, PEUICHHUH, pacCy ICHHUI, BOCPUUMYNBOCTD
K MAaT€MaTUYECKHUM aCIIE€KTaM Pa3JINYHbIX BUJOB UCKYCCTBA;

5) puzuvYecKoro BOCIUTAHUSA:

c(OpPMHPOBAHHOCTh yYMEHUSI TMPUMEHSATh MaTeMaTHUYeCKHe 3HAHUS B
MHTEpecax 3/10pOBOro U 0e30MacHoro oopasa KU3HHU, OTBETCTBEHHOE OTHOILLEHUE K
CBOEMY 37I0pOBbIO (30pOBOE MUTAaHUE, COATAaHCUPOBAHHBIA PEXKUM 3aHATUU U
OTIIbIXa, peryJisipHas (pusmyeckas aKTUBHOCTH), (PM3MUECKOE COBEPLICHCTBOBAHUE
[P 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOMN AEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIUTAHMSI:

TOTOBHOCTh K TpPYAY, OCO3HaHHWE IICHHOCTH TPYAOIIOOUsS, HHTEpEC K
paznuyHbiM  cpepaMm  NPOPECCHOHAIBHOM  JEATENBHOCTH,  CBSI3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSIMU, YMEHHE COBEpIIATh OCO3HAHHBINA BBHIOOP
Oynymeit mnpodeccun u peaqu30BBIBAaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTH4YeCKOMY  OOpa3oOBaHHUIO U
caM000Opa30BaHUIO Ha MPOTHKCHHM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUUYECKHX 3a/1a4 MaTEMaTHICCKON HAIPaBICHHOCTH;

7) 3K0JI0THYECKOI0 BOCITHTAHUS:

c(hOPMUPOBAHHOCTh  JKOJIOTHYECKOW  KYJIbTYphl, ITIOHHUMAaHHE BIIMSHUS
COIMATPHO-PKOHOMHYECKHX TPOIIECCOB Ha COCTOSIHHE MPHUPOJTHONW M COIMATBHON
Cpelbl, OCO3HAHUE TII00aTBHOT0 XapaKTepa IKOJIOTHIYESCKUX TIPOOIEM, OPHUEHTAITUS
Ha TPUMCHCHHE MaTEeMaTHYEeCKUX 3HAHWK JJId penieHus 3aaad B 00JacTu
OKpYy’Karolield cpenapl, IUIAHUPOBAHHE IIOCTYIKOB M OICHKH HMX BO3MOXKHBIX
TIOCJICJICTBUM ISl OKPYKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAHUE
MaTEMaTUYECKOH HayKh Kak cdepbl UYeIOBEUYECKOW MESITCIBHOCTH, ITAloB €€
pPa3BUTHS W 3HAYMMOCTH IS Pa3BUTHS IIUBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKH W MaTEeMaTHYeCKOW KyJIbTypOM KakK CpEJICTBOM IIO3HAHHS MHPA,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYI0 W HCCIEIOBATEILCKYIO ACSITEIBHOCTD
WHIUBUIYJIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHBbIE el CTBUSA

ba3zoBble 1ornyeckue qeicTBus:

BBISIBJISITh M XAapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MaTeMaTHYECKUX
O00OBEKTOB, TIOHSATHH, OTHOIICHWA MEXAY TOHITHSIMH, (POPMYyIHPOBATH
ompe/ielIeHs TIOHITHH, yCTaHABIMBATh CYIIECTBEHHBIN MpPU3HAK KiIacCHU(DHUKAIUH,
OCHOBaHMS JJ11 0000IICHUS M CPABHEHU S, KPUTEPUHU MTPOBOJIMMOI0 aHAJIN34;

BOCIIpUHUMATh,  (QopMyIupoBaTh U NPEOOPa3OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIC U OTPUIATEIbHBIC, CAMHUYHBIC, YACTHBIC M OOIIHE, YCIOBHBIC;

BBISIBJISITh MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTHUBOPCUHSI
B (pakTax, JaHHBIX, HAOIIOMCHUSIX U YTBEPKACHUSX, Mpejiaratb KPUTEPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JenaTh BBIBOABI C HWCIOJB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W
WHIYKTUBHBIX YMO3aKJITFOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

POBOJIUTH CAMOCTOSITEIHLHO JI0KA3aTENbCTBA MATEMATUUECKUX YTBEPKIACHUIM
(MpsiMBIE U OT MPOTHUBHOTO), BEICTPAUBATh aPTYMEHTAIIMIO, TIPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHHS M BHIBOJIBI;

BBIOMpaATh CMoco0 penieHuss ydeOHOW 3amayu  (CpaBHMBATh HECKOJIBKO
BApUAHTOB  pEIIEHUSA, BbIOMpaTh HaumOoJiee TMOAXOASMMA C  Y4&ToM
CaMOCTOSATEIILHO BBIICIICHHBIX KPUTECPHUEB).



ba3oBrble ucciaenoBarejbCcKkie AelCTBHUA:

UCIIOJI30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUA MHCTPYMEHT IMO3HAHUS,
GopMynMpoBaTh  BOIPOCHl,  (PUKCHpPYIOLUIME  MPOTUBOpEuYMe,  MOpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOe, (OpMUPOBATH TUIIOTE3Y, apryMEHTHUPOBATH
CBOIO [TO3ULINI0, MHEHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBIA 3KCIEPUMEHT, UCCIIEA0BAHHE
[0 YCTaHOBJICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOro 00beKTa, SBJICHUS, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00bEKTaMU, SIBICHUSIMU, IIPOIECCAMU;

CaMOCTOATENFHO (OPMYIUPOBATh OOOOIIEHUS W BHIBOJABI IO pe3yJbTaTaM
OPOBENEHHOIO  HAOJIONEHUS, MCCIENOBAaHUS, OLEHUBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHMIA;

IPOTHO3UPOBATh BO3MOKHOE pa3BUTHE MpPOLIECCa, a TAKKE BbIIBUIAThH
IPEANOJIOKEHNS O €r0 PA3BUTUU B HOBBIX YCJIOBHSIX.

Pabora ¢ unpopmanmei:

BBISIBIISITH Je(UUUTHI MHPOPMALIUY, JAHHBIX, HEOOXOJUMBIX JJIsI OTBETa Ha
BOIIPOC U JJISI pELLICHUS 33]1a4u;

BBIOMPATh MH(POPMALMIO U3 UCTOYHUKOB Pa3INYHbIX TUIIOB, aHAJIU3UPOBATh,
CUCTEMAaTU3UPOBATh M HWHTEPHPETUPOBATh HMHMOPMALMIO DPA3JIMYHBIX BUIOB U
dbopM mpeacTaBICHUS;

CTPYKTYpUpPOBaTh MHGOPMAIIMIO, TPEACTABIATh €€ B Pa3IU4HbIX (opMax,
WJUTIOCTPUPOBATh Tpadruyecky;

OLICHUBATh HaAEKHOCTD uH(popMau o CaMOCTOSITENIHO
c(hOpMyYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHnKaTHBHBIE YHHBepPCAJbHbIE Y4eOHbIE TeHCTBHS

Oo0menue:

BOCHIPUHUMATh U (OPMYJIMPOBATH CYkKJACHHUS B COOTBETCTBHH C YCIOBUAMH U
HEeIIMU OOIIEHUs, SICHO, TOYHO, IPAMOTHO BBIPaXXaTh CBOIO TOYKY 3PCHHUS B
YCTHBIX W MHUCBMEHHBIX TEKCTaX, JIaBaTh IOSICHCHHUS IO XOJy pCEUICHHUS 3a/ayH,
KOMMEHTHUPOBATH MOJIYUYCHHBIN PE3YJIbTaT;

B XOJIe OOCYXKIICHHSI 3a/JaBaTh BOMPOCHI MO CYIIECTBY OOCYKIA€MOM TEMHI,
HpO6H€MBI, pemaeMoﬁ 3aJa4i, BBICKAa3bIBaThb HWACH, HAILCJICHHBIC Ha IIOHUCK
peuICHuA, COIIOCTABJIATH CBOM CYXIACHHUA C CYXXKIACHUAMU JPYIUX YYACTHHKOB
ayajora, oOHapyKMBaTh Pa3lIMuue W CXOJICTBO MO3WIIUMA, B KOPPEKTHOH (opme
(GbopMyITHpOBaTh PA3HOTIACHS], CBOU BO3PAXKCHUS;

HpG}ICTaBHHTB pCSYJ'IBTaTBI pemeHm{ 3aaa4u, C—)KCHepI/IMeHTa, HCCJICA0BaHNs],
IPOEKTa, CaMOCTOSITEIbHO BBIOMpAaTh (OpMAT BBICTYIUICHHS C Y4YETOM 3ajia4y
IIPE3EHTAIN U OCOOEHHOCTEH ayIUTOPHUH.

PerJIHTI/IBHLIe YHuBEpCaJdbHbIC yqeﬁnble I[eﬁCTBHﬂ



Camoopranusanus:

COCTaBJIAThH IJIaH, aJITOPUTM PEUICHUS 3a7a4M, BEIOUPATh CIIOCOO PEIICHHUS C
y4ETOM MMEIOIINXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pEUICHUH ¢ Y4ETOM HOBOM MH(OpMAIUu.

CaMOKOHTPOJIb, SMOLMOHAJILHbI HHTEJJICKT:

BJIQJIETh  HABbIKAMU  TIO3HABATEIBHOM  peduiekcuM Kak  OCO3HAHUS
COBEpIIIaeMbIX JACHCTBUI W MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTAaTOB, BIAJETh
croco0aMy CaMOTPOBEPKH, CAMOKOHTPOJS Mpollecca M pe3yjbTaTa perieHus
MaTeMaTHYEeCKOM 3aJ1auM;

NpeABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYThH MPHU PEIICHUU 3aJayH,
BHOCUTH KOPPEKTHUBBI B JI€ATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HaWJIEHHBIX OMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yJibTaTa LEIU U YCIOBUSIM, OOBSICHATh IPUUUHBI
JIOCTUKEHUS WIN HEJOCTUXKEHUS PEe3yJbTAaTOB JEATCIIBHOCTH, HAXOJUTh OIIHUOKY,
JaBaTh OIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eATEIbHOCTD:

MOHUMATh M KMCHOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW U WHIUBUIYATIbHOU
paboThl mNpuU pelIeHHH Y4yeOHBbIX 3ajlady, NPUHUMATh II€Jb COBMECTHOM
NeSTENBbHOCTH, TJIAHUPOBATh OPraHM3aIMI0 COBMECTHOM pabOThI, pacmpeneisiTh
BUIIbI paboOT, JIOrOBapWBaThCs, OOCYXJaTh TMPOIECC W Pe3yJbTaT paboOTHl,
0000maTh MHEHHUS HECKOIBKHX JTIO/ICH;

y4acTBOBaTh B TPynmnoBbIX (opmax paboThl (0OCyx AeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» ¥ HWHBIE), BBIIOJHITH CBOK 4YacTb pabOThl U
KOOPAVUHUPOBATh CBOU JCHCTBHUS C JPYTMMH YJIEHAMH KOMAaH/bl, OLEHHUBAaTh
KauyeCcTBO CBOETO BKJIAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUSI.

INPEJMETHBIE PE3YJ/IBTATDBI

K xonmy o6yuenuss B 10 kjacce oOydaronuicsi MOJMYYUT CIEAYIOIINE
IpEeMETHBIC PE3yJIbTAThl MO OTACIBbHBIM TeMaM pabodeil MmporpaMMbl y4eOHOTO
Kypca «Anrebpa u Hayajia MAaTEMaTHYECKOTO aHaTN3ay:

Yuciia v BBIYUCTICHUSA

CBOOOJHO OIEpUPOBATH MOHATHUSIMH: paAIlMOHAIBLHOE YHCIO, OECKOHEUYHas
nepuoauyeckas JapoOb, TPOLEHThI, HPPAIMOHAIBHOE YKCIIO, MHOXECTBA
paLMOHATIBHBIX U IEUCTBUTEIBHBIX YUCET, MOAYJb JEHCTBUTEIIBHOTO YUCIIA;

IPUMEHSATh JIpoOM ¥ TPOILEHTHI ISl PEIICHUS NPUKIAJHBIX 337ad U3
PA3JIUYHBIX OTPACIIEN 3HAHUN U PEATTbHOU KU3HU;

IPUMEHSTH MPUOIMKEHHBIC BBIYMCIICHUS, TTPABUJIa OKPYTICHUS, IPUKUJIKY U
OLICHKY PE3yJIbTaTa BbIYUCIICHUN;



CBOOOJHO ONEpPUPOBATh IOHATHEM: CTCINEHb C IEJIbIM IIOKa3aTelieM,
UCIIOJIB30BaTh MOJAXOASIIYI0 (POpMY 3anucu AEHCTBUTENBHBIX YUCEIT JIs PEIICHUS
MPAKTUYECKUX 3a7a4 U MPEICTABICHUS JaHHBIX;

CBOOOJHO OIEpUPOBATh MOHATHEM: apU(PMETHUECCKUN KOPEHb HaTypalbHOMN
CTCIICHHU,;

CBOOO/IHO OTNEpUPOBATH MOHATUEM: CTEIIEHb C PAIIMOHAIBHBIM MTOKa3aTeNIeM;

CBOOOJHO OIEpUPOBATH TMOHATHUSMM: JIOrapudM UHCIIa, JOCCATUYHBIC WU
HaTypaJbHBIC JIOTapU(PMBI;

CBOOOJHO ONEPUPOBATh MOHSATHUSIMH: CHHYC, KOCHHYC, TAHT€HC, KOTAaHTCHC
YHUCJIOBOTO apryMEHTa;

ONEepUPOBATH MOHATUSIMU: aPKCUHYC, apPKKOCHHYC U ApPKTAHT€HC YHMCIOBOTO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO OTNEpPUPOBATH MOHSATUSIMHU: TOXKIECTBO, YpaBHEHHUE, HEPABEHCTRBO,
PaBHOCUJIBHBIE YPABHEHUS U YPABHEHUS-CIICICTBUSA, PABHOCUJIbHBIC HEPABEHCTBA;

IPUMCHATh Pa3IMUHbIE METOIbl PCIICHHWS pallMOHAJIBHBIX H JIPOOHO-
pallMOHANIbHBIX YPABHEHUW, NPUMEHSATH METOJ HHTEPBAJIOB U1 PEUICHUS
HEPABEHCTB;

CBOOOJHO OIEpUPOBATHh IMOHITHSAMU: MHOTOUYIEH OT OJIHOH IePEeMEHHOM,
MHOTOYJIEH ¢ 1elIbIMA Kod(pdUIIMEeHTaMHd, KOPHH MHOTOYICHA, IPHUMEHSThH
JEJICHUE MHOTOWICHA Ha MHOTOYIEH C OCTaTKOM, Teopemy besy u teopemy Buera
IJIs1 pELLICHUS 3a/1aY;

CBOOOJHO OIEPUPOBATh IMOHATUSIMHU: CHCTEMa JIMHEWHBIX YpaBHCHHM,
MaTpuIla, ONpEeACTUTeNIb MaTpPUIl 2 X 2 W €ero TreOMETPUUYECKUN CMBICI,
VCIIOJIb30BaTh CBOMCTBA OMpeAEHuTeNss 2 X 2 ISl BBIYMCICHUS €r0 3HAYCHHS,
MPUMEHATh ONPEACIUTENIN JJisi PEUIEHHUST CHCTEMbl JIMHEHHBIX YpaBHEHUU,
MOJICTTUPOBATh PEaJbHbIC CUTYAllUH C TTOMOIIBIO0 CUCTEMBI JIMHEUHBIX YPaBHEHMUI,
HCCJIEI0BaTh MOCTPOCHHBICE MOJEIW C IIOMOIIBKD MAaTpHUIl W ONPEACIUTENEH,
WHTEPIPETUPOBATH MOITYUYECHHBIN PE3YJIbTAT;

UCIIOJB30BaTh CBOMCTBA JIGUCTBUUA C KOPHSAMH [UJIs TIpeoOpa3oBaHUS
BBIPAKECHU U,

BBITIOJIHATH MPE00Pa30BaHMS YUCIOBBIX BBIPAKEHUM, COASPKAIIUX CTETICHHU C
palMOHAIbHBIM MTOKA3ATEIEM;

HCITOJIb30BaTh CBOMCTBaA jorapudmoB JUTSt npeoOpa3oBaHus
Jorapu(PMUYECKUX BBIPAKCHHM;

CBOOOJHO OMEPUPOBATh MOHATUSAMH: HPPALUOHAIIbHBIC, TMOKa3aTEIbHbIE U
Jorapu@MuyecKre ypaBHEHUsI, HAXOJUTh UX PELICHUS C TTOMOIIbIO PABHOCHJIBHBIX
MEePEXO0JI0B WIIM OCYILECTBIISAS TPOBEPKY KOPHEH;



IPUMEHSTh OCHOBHBIE TPUTOHOMETpUUYECKHE GOPMYJIIbI JUIsl TPeoOpa3oBaHus
TPUTOHOMETPHUECKHUX BBIPAXKEHHUI;

CBOOOJTHO OIEpPUPOBATh TIOHATHEM: TPUTOHOMETPUUECKOE YpaBHEHUE,
OPUMEHATh  HeoOXoaumble  (HOPMYJBI  JIJIi  PEIICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJIENIMPOBAaTh peajbHblE CUTyallMM Ha $3bIKe anreOpbl, COCTABIATH
BBIPAKEHHUSI, YpaBHEHHS, HEPAaBEHCTBA IO YCJIOBHUIO 3aJa4yd, MCCIEI0BaTh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM almapara ajireopsl.

DOYyHKIUHN U TPAPUKU:

CBOOOJHO OMEpUPOBATh MOHATUAMU: (PYHKIMUS, CIOCOOBI 3ajaHusl (PYHKIMH,
B3aUMHO O0OpaTHble (QYHKIMHM, KoMmo3uuus GyHKIUM, rpaduk QGyHKIUH,
BBITIOJIHATH dJIEMEHTapHbIC TTpeoOpa3zoBanus rpaduKoB QyHKITUH;

CBOOOJHO OIEpUPOBATh MOHATHSAMHU: 00JIACTH ONPENEIECHUS U MHOXKECTBO
3Ha4YeHUH PYHKIMU, HYJIU QYHKUNN, TPOMEKYTKH 3HAKOIOCTOSHCTBA,

CBOOOJTHO OMNEpUPOBATH MOHATUAMU: YETHBIE M HEUYETHBIE (PYHKIUH,
nepuoanueckre QyHKUUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKLIMH, MAaKCUMYyMbl U
MUHUMYMBbI (DYHKIMH, HauOOJblIEE M HAUMEHbLIEe 3HaueHHe (YHKIHH Ha
IPOMEKYTKE;

CBOOOJIHO ONEpPUPOBAThH MOHATHAMU: CTENEHHAs (QYHKIMS C HATYypajIbHBIM U
LEJNbIM [OKa3zareiaeM, rpapuk CTENEeHHOW (YHKIMM C HATYpPaJbHBIM U LEJIbIM
nokasaresieM, rpauk KOpHs N-Oi CTENeHH Kak (PyHKIHH OOpaTHOW CTENEHH C
HATypaJbHBIM MOKa3aTeJeM;

ONEepUPOBaTh MOHATUSMU: JIMHEHHAs, KBaJpaTU4HAs U JIpOOHO-TMHEHHAs
(YHKIIMH, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHUE UX TPA(PUKOB;

CcBOOOJHO OIEpUpOBaTh MOHATHSAMH: IOKa3aTelabHas M Jorapudmuueckas
(GyHKUMH, UX CBOMCTBA U rpaduKH, MCHOJIB30BATh MX TpapUKUA [Js PEIICHHS
YPaBHCHUI;

CBOOOJHO ONEPUPOBATH MOHATHUSAMHU: TPUTOHOMETPUYECKASI OKPY’KHOCTD,
onpeielIeHue TPUTOHOMETPUUYECKUX (PYHKLIMIA YUCIOBOIO apIyMEHTa;

UCIONIb30BaTh rpaduku (QYHKIMA )1 UCCIEAOBAHMS IMPOILIECCOB U
3aBUCUMOCTEHN MpHU pEelIeHUH 3aJa4d U3 JIPYTruX y4eOHBIX MPEIMETOB M pealbHOU
KHU3HU, BBIpaXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXKIy BETUYNHAMU;

Havayia MaTeMaTH4eCKOro aHaJIm3a:

CBOOOJITHO ONEpPUPOBATH MOHATUSMHU: apu(pMETHUYEeCKass M TeoMEeTpUUYecKast
mporpeccusi, 06CKOHEUHO yOBIBAIOIIasi reOMeTpHIecKasi Mporpeccus, JUHEHHBIA 1
AKCIIOHEHLIUAIBHBIN pOCT, (hOpMyJa CIOXKHBIX MPOLEHTOB, UMETh MPEICTABICHUE
0 KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCUM ISl pPEUICHUs pealbHBIX 3aJad MPUKIATHOTO
XapakTepa;



CBOOOHO OMEPUPOBATH MOHITUSIMHU: TTOCIEI0BATEIBHOCTD, CIIOCOOBI 331aHUS
IIOCJIEA0BATENBHOCTEN, MOHOTOHHBIE M OIPAHUYEHHBIE IOCIEA0BATEIbHOCTH,
NIOHUMATh OCHOBBI 3apOXKIEHUsS MAaTEMAaTHYECKOrO0 aHajau3a KaK aHaln3a
OECKOHEUHO MaJlblX;

CBOOOZHO OINEpPUPOBATH TMOHATUSMHU: HENPEPBbIBHbIE (PYHKIMH, TOUYKU
paspsbiBa rpaduka GyHKINH, aCUMIITOTHI Fpapuka QPyHKIINY;

CBOOOJHO OIEepUpOBaTh MOHATHEM: (YHKLHMS, HENpepblBHas Ha OTPE3KeE,
IPUMEHSTh CBOMCTBA HENIPEPHIBHBIX (DYHKIIMH JIJIs pelIeHus 3a/1ay;

CBOOOZHO OINEpPUPOBaTH TMOHATUSAMHU: TiEepBasi U BTOpas MPOU3BOJIHBIC
¢yHKUMH, KacaTelbHas K rpaduKy QyHKIUY;

BBIYHCIIATH [IPOU3BOAHBIE CYMMBI, IIPOU3BEACHUS, YACTHOTO ¥ KOMIIO3HMIIUU
ABYX (DYHKIUI, 3HATh MPOU3BOJIHBIEC AIIEMEHTAPHBIX (PYHKLIUT;

UCIOJIb30BaTh T€OMETPUYECKHA M (DU3MUECKHl CMBICA MPOWU3BOJHONU IS
peleHuns 3a1ay.

MHoKecTBAa H JIOTHKA:

CBOOOZIHO  ONEpUPOBaTh  TMOHATUSAMHU: MHOXKECTBO, OINEpalud  Haj
MHOXECTBaMU;

UCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN aIlapart JJisl ONMCAaHUs PEaIbHbBIX
IPOLIECCOB U SIBJICHUM, IPU PELIEHNUH 3a]a4 U3 IPYTHX y4eOHBIX IPEAMETOB;

CcBOOOZHO OIEpPUPOBATH MOHATUSMU: OIpeAeNieHHe, TeopeMma, ypaBHEHHE-
CJIE/ICTBHE, CBOMCTBO MAaTEMATUYECKOI0 OOBEKTA, 10KA3aTEIBCTBO, PABHOCHIIBHBIE
YPaBHEHUS U HEPABEHCTBA.

K konmy oOyuenus B 11 kjacce oOydarOImMiiCs MONYYUT CIEAYIOIINE
OpeIMEeTHBIE Pe3yJIbTaThl MO OTIENbHBIM TeMaM paboyeil mporpamMmbl y4eOHOTO
Kypca «Anredpa U Hayajla MaTeMaTHYECKOI0 aHAIU3ay:

Yucia 1 BHIYMCIICHUSA:

CBOOOZHO OMNEepUpOBaTh TMOHATUSAMHU: HATypajJbHOE M II€JI0E YHUCIIO,
MHOECTBA HATypaJbHbIX M LEJBIX YUCEJ, MCIOIb30BaTh NPU3HAKU JIEIUMOCTH
nensix yucen, HOJl n HOK narypaibHBIX uncen Ui pemeHus 3a1ay, NPUMEHATh
anroput™m EBknunaa;

CBOOOZHO OIEpUpOBaTh IOHATHEM OCTaTka [0 MOMYJIO, 3aliChIBaTh
HATypaJIbHBIE YHCIIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAX CUHCIICHHUS;

CBOOOJTHO ONEPUPOBATH MOHATUSIMH: KOMIUIEKCHOE YHCIO W MHOMXECTBO
KOMIUIEKCHBIX YHCEJI, MPEACTABIATh KOMIUIEKCHBIE UYUCIIa B alreOpandyeckon M
TPUTOHOMETPUUECKON (hopme, BBIMOJIHATH apu(METUUYECKHE ONepaluyl ¢ HUMU U
U300pakaTh Ha KOOPJIMHATHOMN MIIOCKOCTH.

YpaBHeHUsS U HEPABEHCTBA:



CBOOOJTHO OMEPUPOBATH TOHITHSMHU: HPPAIMOHAIBHBIC, MMOKAa3aTeIbHBIC U
jJorapu@MuUUYecKue HEpPaBEHCTBA, HAXOJAUTh HX PEHIEHUS C  MOMOIIbIO
PaBHOCWJIBHBIX MEPEXOJIOB;

OCYHIECTBJISITh OTOOpP KOpPHEH TpH PpEIIEHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJHO OMEPUPOBATh TMOHITHUEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HEOOXOJIUMMble (QOpMYJbl IS  PEIICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OTMEPUPOBATH MOHATUSAMU: CUCTEMA U COBOKYITHOCTh YpPaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIIC/ICTBUS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYIIHOCTEUW PAllMOHAJIbHBIX, UPPALMOHAIBHBIX, [TI0KA3aTEIbHBIX U
norapuMUYECKUX YPaBHEHUI 1 HEPABEHCTB;

peuiarb palnroOHaIbHbIE, VPppalUOHAIBHEIE, MOKa3aTebHbIE,
jJorapu@mMuyeckue W  TPUTOHOMETPUYUECKHME YpPaBHEHHSI U  HEPABEHCTBA,
coep Kallye MOAYJIA U [IapaMeTpBbl;

MPUMEHSTH TpaduuecKre METOIbI I PEIICHUs] YPaBHEHUN M HEPABEHCTB, a
TaKKe 3a/1a4 ¢ MapaMeTpaMH;

MOJENUPOBATh pEaJbHbIE CHUTYAllMM Ha S3bIKE aJreOpbl, COCTaBIAThH
BBIPQ)KCHUSI, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMBI II0 YCIOBHUIO 3aJayH,
UCCJIEIOBAaTh TOCTPOCHHBIE MOJIENN C HCIOJIb30BAHUEM alllapara ajireopsl,
VHTEPOPETUPOBATH MOTYUYEHHBIN PE3YJIbTAT.

DYyHKIUHN U TPaPUKU:

CTPOUTHh TpadUKU KOMIO3UIUU (PYHKIUHA C TOMOIIBIO 3JIEMEHTApHOTO
UCCJICIOBAHUS U CBOWCTB KOMITO3UITNU JABYX (DYHKIIHIA;

CTPOUTh TeOMETpUYECKHe oOoOpa3bl ypaBHEHUW U  HEPABEHCTB  Ha
KOOPJAUHATHOM IJIIOCKOCTH;

CBOOOJTHO  OMEpUpPOBATh MOHATUSMU: TpadUKHd TPUTOHOMETPUUECKUX
yHKIIHi;

OpUMEHATh (YHKIUM JJI1 MOJCIMPOBAHUS M HCCIEAOBaHUS pealbHBIX
IIPOLIECCOB.

Hayajna MmareMaTH4eCKOro aHa/IU3a:

UCIIOJIb30BATh MPOU3BOIHYIO JIJISl UCCIEAOBAHUS (DYHKITUM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HAXOJIUTh HauOOJIbIlIee U HAMMEHbIIIee 3HAUeHHs (DYHKIIMM HETPEpPHIBHOM Ha
OTpE3KE;

WCIOJIb30BaTh MPOU3BOAHYIO I HAXOXICHUS HAWIy4YlIEro pEIICHUS B
NPUKIAIHBIX, B TOM 4YHCIE€ COLUUAIBHO-DKOHOMUYECKHX, 3ajadax, st
onpeielIeHUs] CKOPOCTH U YCKOpPEHHUsl Tpoliecca, 3aJaHHOro (QopMyJIoNn WM
rpadukom;



CcBOOOZIHO ONEpUpOBATh TMOHATUSAMHU: TEpBOOOpa3Has, OMpPEeIEHHBIN
UHTErpaj, HAaXOAWTh IEPBOOOpPA3HbIE AIEMEHTAPHBIX (PYHKIUI UM BBIYUCIATH
uHTerpai no gopmyne Hetotona-Jlenonuna;

HaXOAMTH IIJIOLIAAN IIIOCKUX GUTYp U OOBEMBI TE ¢ OMOIIbIO UHTETpaa;

UMETh IPEJCTaBICHUE O MATEMaTHYECKOM MOJEIMPOBAHUM Ha IpPUMEPE
cocTaBiieHUs TU(PPepeHIInaTbHBIX YPAaBHEHHUI;

pemiarh NpUKIAAHbIE 33a4d, B TOM YHUCJE COIMATbHO-KOHOMUYECKOIO U
($u3nyeCcKOro xapakrepa, CpeCTBaMH MaTEMaTUYECKOTO aHaAIM3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KouuvecTBo yacos DJIeKTPOHHbIE
Ne (uudgpossbie)
o/ HaumeHoBaHue pa3iesoB H TeM MPOrpaMMbl Beero KoHTpo.ibHbIe 0BpazoBATE b HbIE
padoTbI pecypes:
1 MHO)KeCTBO I€MCTBUTENBHBIX Yncesl. MHOrowieHsl. PanmonansHbie 24 1
ypaBHEHHS U HepaBeHCTBA. CHCTEMbI TUHEHHBIX YpaBHEHHIMA
2 @Oyukinn u rpaduku. CreneHHas QyHKIHSA C IETBIM TOKa3aTeIeM 12 1
3 ApudmMernueckuii KOpeHb N-0ii cteneHu. MppannoHanbHble ypaBHEHUS 15 1
4 [TokazatenpHas pynknus. [lokazaTeabHbIe ypaBHEHUS 10 1
) Jlorapudpmuueckas ¢pynkuus. Jlorapupmuueckue ypaBHEHUS 18 1
6 Tpuronomerpuyeckre BbIpaXXeHHsI U ypaBHEHUS 22 1
7 [TocnenoBaTeIbHOCTH U IPOTPECCHH 10 1
8 HenpepsiBabie Gpynkiun. [Iponssoanas 20 1
9 [ToBTOpenue, 0600IIeHNe, CUCTEMATH3AIHS 3HAHUA 5 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KJIACC

KouuvecTBO 4acoB DJIeKTPOHHBbIE
Ne (undpossbie)
o/ HaumeHnoBaHue pa3aesioB U TeM NPOrPaMMbl Beero KoHTpo/IbHbIE 0Bpa3OBATENLHEIE
padoThI pecypenr

UccnenoBanue GyHKIMIA ¢ TOMOIIBIO TTPOU3BOTHOM 22 1

[TepBooOpa3Has 1 HHTETpaT 12 1

I'paduxu Tpuronomerpuueckux pyHkmuid. Tpuronomerpuueckue 14 1

HEpaBEHCTBA

HppannoHanbHble, MOKa3aTeNbHbIE U JOrapuPMHUECKUE HEPABEHCTBA 24 1

KommiekcHble uncia 10 1

HatypanbHble U ienbie yrcna 10 1

CucTeMbl pallMOHAIBHBIX, UPPALIMOHATIBHBIX TOKA3aTEIbHBIX U 12 1

norapu(pMUYECKUX ypaBHEHHUH

3agauu ¢ nmapameTrpamu 16

[ToBTOpenwue, 0600IIeHNe, CUCTEMATH3AIHS 3HAHUIA 16 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10




HNOYPOYHOE IIVTIAHUPOBAHHUE

10 KJIACC
Ne KonuyecTBo yacos
TeMma ypoka
n/n KounTpoJbHble
Bcero
padoThbI
[[MHO>XeCTBO, ONepalvii HaJl MHOYKECTBAMU U UX CBOMCTBA
Juarpammel Oitnepa-Benna
[TpuMmeHeHre TeOpETUKO-MHOKECTBEHHOTO arnmapaTa Jisl peleHns 3a1a4y
4 Panmonaneueie yrcia. OObIKHOBEHHBIE U I€CATUYHBIE IPOOU, MPOIEHTHI, 0ECKOHEYHbIE TEPUOINIECKUE 1
JIpoOu
5 Panmonaneueie yricna. OObBIKHOBEHHBIE U IECATUYHBIE IPOOH, MPOIICHTHI, 0ECKOHEUHBIE TEPUOINUECKIE 1
JIpoOu
6 [Tpumenenue apobeii 1 IPOIEHTOB IS PEIICHUs TPUKIAIHBIX 33724 1
7 [Tpumenenue apoOeil ¥ MPOLEHTOB IS PELICHNS IPUKIIAIHBIX 33124 1
8 [elicTBuTtenbHble yncia. PannoHanbHbple U HPPALIMOHAIBHBIE YHCIIA 1
9 ApudmeTrdeckue onepamuu ¢ JeHCTBUTEILHBIMH YHCIaMU 1
10 Moaynp AEHCTBUTENBHOTO YKCIIA U €70 CBOMCTBA 1
11 [TpuGmmxEHHbBIE BEIYUCIICHUS, TPABUIIa OKPYTJICHUS, TPUKHUIKA U OI[CHKA Pe3yJIbTaTa BEIYMCICHUH 1
12 OCHOBHBIE METOJIBI PEIICHUS IIEJIBIX U JPOOHO-PAIIMOHATIFHBIX YPaBHEHUN U HEPABEHCTB 1
13 OCHOBHBIE METO/IbI PEIICHUS LIETbIX U APOOHO-PALMOHAIBHBIX YPABHEHUI U HEPABEHCTB 1
14 OCHOBHBIE METO/IbI PEIICHUS LETBIX U APOOHO-PAIMOHANBHBIX YPABHEHUI U HEPABEHCTB 1
15 MHoTrowWIeHBI OT OHOU IMepeMeHHOM. JleleHne MHOToUIeHa Ha MHOTOWIEH ¢ ocTaTkoM. Teopema besy 1
16 MHorousnens! ¢ nensiMu kodgduuuentamu. Teopema Buera 1
17 Pemenue cucreM NTMHEWHBIX ypaBHEHUN 1
18 Pemenne cucrem JIMHEWHBIX YPaBHEHHUU 1
19 Marpuiia cucTeMbl JUHEUHBIX ypaBHEHUH. OnpeenuTesib MaTpUIbl 2X2, €ro TEOMETPUIYECKUI CMBICT U 1




CBOfICTBa; BBIYHMCJICHHUEC €TI0 3HAYCHUA

20 Ornpeaenutenib MaTpUIlbl 2X2, €ro TEOMETPUIESCKUN CMBICIT U CBOMCTBA; BEIYMCIICHUE €T0 3HAUCHUS 1
21 [TpumeneHnue onpeaenuTes JUisl pEHIeHNs CUCTEMbl JIMHEWHBIX YpaBHEHUN 1
22 Penrenne npukinagHbIX 3aa4 ¢ TOMOIIBIO CUCTEMbI IMHEWHBIX YpaBHEHUI 1
23 Pemenne npukitagHpIX 3a1a4 ¢ HOMOIIBIO CUCTEMBI JIMHENHBIX YPaBHEHUI 1
24 KoHnTtponbHas paboTa: "PamnrionansHbie ypaBHEHUS U HepaBeHCTBA. CHCTEMBI JIMHEHHBIX YpaBHEHHI" 1
25 OyHKIMs, criocoOsl 3a1anus GyHKuU. B3aumuo obpatabie hyHkiuu. Kommnosunus GyHkuuii 1
26 I'paduk dpyHkumu. DnemeHTapHbIe Ipeodpa3zoBaHus rpaduKoB GyHKIHI 1
97 OO6nacTh onpeeneHus 1 MHOKeCTBO 3HaueHnid pynkiuu. Hynu dyuakaun. [IpomexyTku 3HaK 1
MOCTOSTHCTBA
28 Yérasie n Heu€THbIe QyHKIMU. [lepuoaudeckue Gynkuu. [IpoMekyTKH MOHOTOHHOCTH (YHKIIUH 1
29 MaxkcumyMmbl 1 MUHUMYMBI (GyHKIMU. Hanbombiee 1 HauMeHbliee 3HaUeHne (QYHKIUHN Ha TIPOMEXYTKE 1
30 Jlunelinasi, KBaJpaTU4Hasi U IpOOHO-TUHEWHAs (PYHKIUU 1
31 DneMeHTapHOe UCCIIeI0BaHUE U MTOCTPOCHUE TpaUKOB ATHUX (QYyHKIUH 1
32 DneMeHTapHOe UCCIIeIOBAaHUE U TIOCTPOEHUE rPaUKOB 3TUX (PYyHKIHIT 1
33 Crenens c 1enbM nokasareneM. buanom HeroTona 1
34 Crenens ¢ nenbM okaszareneM. buaom HeroTona 1
35 CreneHHas (yHKIHS C HATYpaJIbHBIM U IIEJIbIM MMOKa3aTeaeM. E€ cBoiicTBa u rpaduk 1
36 Konrponsnas padora: "Crenennas ¢pyunkuus. E€ cBoiicTa u rpaduk” 1
37 Apudmerndecknii KOpeHb HATYpaJTbHON CTETIEHH U €T0 CBOMCTBA 1
38 ApudmeTrdeckuii KOpeHb HATYPaIbHOM CTETICHH B €T0 CBOMCTBA 1
39 [TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COEPIKAIIUX CTENIEHU U KOPHU 1
40 [IpeobpazoBaHMs YHCIOBBIX BBIPAXKECHUN, COACPIKALINX CTETICHH U KOPHH 1
41 [IpeoOpazoBaHus YHCIOBBIX BRIPAKECHHH, COEPIKAIINX CTEIICHU U KOPHH 1
42 HppanmonansHbie ypaBHeHUs. OCHOBHBIE METOBI PELICHUS UPPAIIMOHATBHBIX YPaBHEHUN 1




43

WppanmonanpHble ypaBHeHNs. OCHOBHBIE METO/bI PELLIEHUS UPPALMOHAIBHBIX YPABHEHUI

1
44 UppanmonansHble ypaBHeHUs. OCHOBHBIE METO/BI PELLIEHUS UPPALIMOHATIBHBIX YPAaBHEHUN 1
45 PaBHOCHIIBHBIE IEPEXObl B PEIIEHUN UPPALIMOHAIBHBIX YPaBHEHUI 1
46 PaBHOCHIIBHBIE NTEPEXO/IbI B PELICHUU UPPALMOHATIBHBIX YPAaBHEHUH 1
47 PaBHOCWIBHBIE IEPEXO/BI B PELIEHUN UPPALIMOHATIBHBIX YPaBHEHUN 1
48 PaBHOCHITBHBIE TIEPEXOBI B PEIICHUU UPPAMOHATBHBIX YpaBHEHUH 1
49 CaoiicTBa u rpaduk KOpHs N-0i CTENeHH KaK (GYHKIIMH 0OpaTHOM CTENEHHU C HaTypaIbHBIM MOKa3aTeIeM 1
50 CoiicTBa u rpaduk KOpHS N-0if cTeNeHN KaK (YyHKIUU 00paTHOM CTENEHH ¢ HATypaJbHBIM NIOKa3aTeIeM 1
51 KontponbHas padota: "CBoiicTBa u rpaduk KopHs N-oii ctenenu. ppanronansHbie ypaBHCHHS " 1
52 CreneHb ¢ pallMOHaJIBHBIM IIOKa3aTeIeM U €€ CBOMCTBa 1
53 CreneHsb ¢ pallMOHAIBHBIM [T0OKA3aTEIEM U €€ CBOMCTBA 1
54 CreneHs ¢ pallMOHATBHBIM MTOKa3aTeeM U €€ CBOMCTBA 1
55 ITokazaTenpHas GyHKIH, €€ CBOMCTBA U rpaduk 1
56 Hcnonb3oBanue rpaduka QyHKIMU IS pEIIeHUs] ypaBHEHUH 1
o7 Hcnonp3oBanue rpaduka QyHKIMH A1 pEIICHUS] YpaBHEHUH 1
58 [TokazarenbHble ypaBHEeHUS. OCHOBHBIE METOBI PEIICHHUS TIOKA3aTENbHBIX YPaBHEHUH 1
59 [Toka3zarenbHble ypaBHEeHUs. OCHOBHBIE METObI PEIICHNUS TIOKA3aTEIbHBIX YPAaBHEHUI 1
60 [TokazarenpHble ypaBHEeHUsI. OCHOBHBIE METO/BI PELLIEHUS TIOKA3aTENIbHBIX YPAaBHEHUN 1
61 Kontponbhas pabora: "[lokazarensHas pynkuus. [lokazarenbHble ypaBHeHus" 1
62 Jlorapudm uncna. CBoiicTBa jJorapugpma 1
63 Jlorapudwm uucna. CBoiicTBa Jorapudpma 1
64 Jlorapudm uucna. CpoiicTBa Jiorapupma 1
65 JlecaTUUHBIC ¥ HaTYpaJIbHBIC JOTapU(MBI 1
66 JlecsaTrdHbIe U HATYpaJIbHbIE JOrapupMbI 1
67 [TpeoOpa3oBaHme BEIpAKEHUH, COEepPIKAIUX Jorapu(Mbl 1




68 [TpeoOpa3oBaHme BEIpAKEHUH, COEPKAIIIX Jorapu(mbl 1
69 [TpeoOpa3oBaHme BEIpAKEHUH, COEPIKAIUX Jorapu(pMbI 1
70 Jlorapudmudeckas pynkmnus, e€ cBoiicTBa u rpaduk 1
71 Jlorapudmuueckas pyHKuus, €€ CBOWCTBA U TpaduK 1
72 Hcnonp3oBanue rpaduka QyHKIMH A1 peIICHUs] YpaBHEHUH 1
73 Hcnonp3oBanue rpaduka GyHKINAN I PEIICHUS] ypaBHECHUIH 1
74 Jlorapudmuueckue ypaBHeHHs. OCHOBHBIE METO/Ibl PEILICHHS JIOTApU(PMHUIECKUX YPaBHEHHH 1
75 Jlorapudpmuueckue ypaBHeHUs1. OCHOBHBIE METObI PEIICHUS JIOTapU(PMUIECKUX YPaBHEHUIH 1
76 Jlorapudmuaeckue ypaBaeHus1. OCHOBHBIE METO/IbI pEIIEHHUS JTOTapu(MUUECKIX YpaBHEHUH 1
77 PaBHOCHIIBHBIE TIEPEXO/IBI B PELICHUH JIOTapH(YMUUECKUX YPaBHECHUN 1
78 PaBHOCHIIBHBIE TTEPEXO/IbI B PELICHUH JIOTapU(MUUECKUX YPaBHEHHIHA 1
79 Kontponbhas pabora: "Jlorapudpmuueckas ¢pynkuus. Jlorapupmudeckue ypaBHeHUs " 1
80 CuHyc, KOCHHYC, TAHT€HC ¥ KOTAHT'€HC YHCIOBOTO apryMEHTa 1
81 CuHyc, KOCUHYC, TAHT€HC U KOTAaHT€HC YUCIIOBOTO apryMeHTa 1
82 ApKCHHYC, apKKOCHHYC Y apKTAHI€HC YHCIIOBOTO apryMEHTa 1
83 APpKCHHYC, apKKOCHHYC U apKTaHTE€HC YUCIIOBOTO apryMeHTa 1
84 Tpuronomerpudeckas OKpy>KHOCTb, OIpeie/IEHE TPUTOHOMETPUIECKUX (PYHKIUI YUCIOBOIO 1
apryMeHTa
85 Tpuronomerpudeckas OKpy>KHOCTb, OIpeie/IEHE TPUTOHOMETPUIECKUX (PYHKIUI YUCIOBOIO 1
apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1
87 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1
88 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITBI 1
89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1
90 [TpeoOpa3oBaHre TPUTOHOMETPUUICCKUX BBIPAKEHUH 1




91

[TpeoOpa3oBaHKe TPUTOHOMETPUUYECKUX BBIPAKECHUIN

1
92 [TpeoOpa3oBaHre TPUTOHOMETPHUUECKUX BBIPAKECHUI 1
93 [IpeoOpazoBaHue TPUTOHOMETPUICCKUX BhIPAKEHUN 1
94 Pemenne TpuroHoMeTpuUECKMX ypaBHEHUN 1
95 Pemenne TpuroHOMETpUYECKUX YPABHEHUN 1
96 Pemenre TpuroHOMETpHUUECKUX YpaBHEHUN 1
97 Perennie TpUroHOMETPHUUECKUX YPaBHEHHIMA 1
98 Pemienne TpUroHOMETPUYECKUX YpaBHEHHN 1
99 Pemnienre TpUroHOMETPHUSCKHUX YPaBHCHHM 1
100 | PemieHue TpUTOHOMETPHYECKUX YpaBHEHUI 1
101 | KonrponbHas pabora: "TpuroHoMeTpuiyeckue BhIpaKEHHUs U TPUTOHOMETPUYECKHE ypaBHEHUs" 1
102 | ITociemoBaTeIbHOCTH, CIIOCOOBI 3aaHMSI ITOCIICIOBATEILHOCTeH. MeTo 1 MaTeMaTHIeCKOW WHTYKIIHN 1
103 | MoHOTOHHBIE U OrpaHUYEHHBIE [TOCIeA0BaTENbHOCTH. VicTOpHs aHaIn3a 6ECKOHEUYHO MaJIbIX 1
104 | ApudmeTrnueckas nmporpeccus 1
105 | 'eomeTrpudeckas mporpeccus 1
106 | BeckoHeuHO yOBIBarOMIas TeOMETPUYICCKAS TIPOTPECCHS 1
107 | Cymma 6eckoHeuHO yOBIBaOLIECH reOMETPHUUECKOM porpeccun 1
108 | JIuHe#HbIi 1 SKCTIOHEHIUANBHBINA pocT. Yucno e. opmyna cloKHBIX IPOIEHTOB 1
109 | JIuHe#HbIH 1 SKCTIOHEHIUANBHBINA pocT. Yucno e. opmyna coKHBIX TPOIICHTOB 1
110 | Mcnosnb3oBaHME MPOrPECCUN NS PEIIEHUs] pealibHbIX 3a]a4 IPUKIIaJHOrO Xapakrepa 1
111 | KonrponsHas padora: "l[locienoBaTeIbHOCTH U IPOTPECCUu’ 1
112 | HenpepsiBHBIE (QYHKIIMH U MX CBOWCTBA 1
113 | Touka pa3pbiBa. ACUMNOTOTHI rpa)uKOB PYHKITUN 1
114 | CpoiicTBa (yHKINI HENIPEPHIBHBIX HA OTPE3KE 1
115 | CgoiicTBa (yHKINI HENIPEPHIBHBIX HAa OTPE3KE 1




116

MCTOI[ HWHTCPBAJIOB IJIA PCIICHHA HCPABCHCTB

1
117 | MeTtox uHTEpBAJIOB JJIsl PELLIEHUSI HEPABEHCTB 1
118 | MeTon UHTEPBAJIOB Ui PEIICHUS HEPABEHCTB 1
119 | IlpumeHeHue CBOMCTB HENPEPBIBHBIX (DYHKIMI 1JIs peLIeHus 3a1a4 1
120 | IlpumeHeHnE CBOMCTB HEMPEPBIBHBIX (DYHKIHH I pelIeHus 3a1a4 1
121 | [lepBas u BTOpas Npou3BOAHBIC (DYHKIIMH 1
122 | Onpenenenue, reOMETPUUECKUNA CMBICT TIPOU3BOIHOMN 1
123 | Onpenenenue, GU3NIESCKUI CMBICI TPOU3BOTHON 1
124 | YpaBHeHue kacaTebHOU K rpaduKy QyHKIIIH 1
125 | YpaBHeHue kacaTenbHOU K rpaduKy (QyHKITIH 1
126 | IlpousBoaHbBIE 3TIEMEHTAPHBIX (PYHKLIUI 1
127 | Ilpou3BogHBIE STIEMEHTAPHBIX (PYHKIIUH 1
128 | [Ipou3BogHasi CyMMBI, MPOU3BEICHUS, YACTHOTO U KOMIIO3UIIUK (DYHKITHI 1
129 | IlpousBoaHast CyMMBbI, TPOU3BEICHHUS, YACTHOTO U KOMITO3UIIUH (DYHKITHI 1
130 | IlpousBogHast CyMMBI, TPOM3BECHHUS, YACTHOTO M KOMITO3UIIUH (DYHKITHIA 1
131 | KonTtpomnsHas padora: "[IponsBoanas” 1 1
132 | [loBTOpeHue, 06001IeHNEe, CUCTeMAaTH3alMs 3HaHUiA: "Y paBHeHU" 1
133 | [ToBTOpenue, 0000MICHHNE, CUCTEeMaTH3aIMs 3HaHMA: "DyHKIIH" 1
134 | UroroBas KOHTpoOIJIbHAs paboTa 1 1
135 | UrToroBas koHTposbHAs paboTa 1 1
136 | [ToBTOpenue, 000OIICHNE, CUCTEMATH3AIHS 3HAHHIA 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KJIACC

No KoauuecTBO 9acoB
Tema ypoka
n/n KonTtpoJbHbie
Bcero
padoTbI
1 [TpuMeHeHne TPOU3BOTHON K UCCIEIOBaHUIO (DYHKIIMHA HA MOHOTOHHOCTB U AKCTPEMYMBI 1
2 [IpumeHeHne Mpor3BOIHOM K HCCIe10BaHUIO (YHKIUI HA MOHOTOHHOCTh M 3KCTPEMYMBbI 1
3 [IpuMeHeHne MPON3BOTHOM K UCCIIETOBaHNIO (YHKIIMA HA MOHOTOHHOCTb U DKCTPEMYMBI 1
4 [TpuMeHeHre TPOU3BOIHON K UCCIIEIOBaHUIO (DYHKIMIA HA MOHOTOHHOCTB M SKCTPEMYMBbI 1
) [IprumeHeHne MpOn3BOIHON K UCCIeI0BaHUIO (YHKIMII HA MOHOTOHHOCTh M 3KCTPEMYMBbI 1
6 [IpuMeHeHne MPON3BOIHOM K UCCIIETOBAHUIO ()YHKIIMI HA MOHOTOHHOCTb U OKCTPEMYMBI 1
7 Haxoxnenne HanOobIIero 1 HAMMEHbIIET0 3HaYeHUsI HETIPEPhIBHOM (DyHKIMM Ha OTpe3kKe 1
8 Haxoxnenne HanOobIIero 1 HAMMEHBIIETO 3HAYCHUsI HETIPEPHIBHOM (DYHKIIMH Ha OTpe3Ke 1
9 Haxoxnenne HaubobIIero 1 HaMMEHbBILIEr0 3HaYeHHs HETIPEPhIBHOM (DYHKIIMU Ha OTpe3Ke 1
10 Haxoxnenne HanbombIIero 1 HAMMEHBILIETO 3HAYCHUS HeTIPEPHIBHOM (DYHKIIMK Ha OTpe3Ke 1
11 Haxosxnenne HanOobIIero 1 HAMMEHBIIET0 3HaYeHUsI HETIPEPhIBHOM (DYHKIIMM Ha OTpe3kKe 1
12 Haxoxnenne HanOobIIero 1 HAMMEHBIIETO 3HAYCHUST HETIPEPHIBHOM (DYHKIIMH Ha OTpe3Ke 1
13 [TpumeHeHne MPOU3BOTHOM /ISl HAXOXKACHHUS HAWTYUIlIero PellieHrs B MPUKIAIHBIX 3a7auax 1
14 IIpumeHeHne MPOU3BOJHON JUIsl HAXOXKAECHNS HAWTYYILEro PEIIEHUs B IPUKJIAIHBIX 3a7a4ax 1
15 [TpuMeHeHre IPOU3BOTHON /IS ONIPEIENICHHS CKOPOCTH M YCKOPEHHSI IpoIiecca, 3alaHHOTO (opMyIIoit 1
win rpaduxom
16 [IpumeHneHne Mpor3BOIHON JUIsl ONIPEEIEHUsI CKOPOCTH M YCKOPEHHUS MpolLecca, 3alaHHOro (popMysioi 1
win rpaduxom
17 Komnozunus ¢yHkmit 1
18 Kommnoszunus ¢yHkimit 1
19 Kommosurus ¢hyHKImit 1
20 ['eomeTprueckne 00pa3sl ypaBHEHHI Ha KOOPAHMHATHON TTIOCKOCTH 1




21

I'eomeTrpuueckue 00pa3sl ypaBHEHUH HA KOOPIUHATHOM IIIOCKOCTH

1
22 KonTponbnas pabora: "MccnenoBanue GyHKIHA ¢ TTOMOIIBIO TIPOU3BOTHOMN " 1
23 [TepBooOpa3Hasi, OCHOBHOE CBOHCTBO IIEPBOOOPA3HBIX 1
24 [TepBooOpa3uble aneMeHTapHbIX GyHKIMHA. [IpaBuiia HaxoXAeHUs IEpBOOOPA3HBIX 1
25 [lepBooOpa3uble 3nieMeHTapHbIX (yHKIUH. [IpaBuia HaxoXaeHUs TEPBOOOPA3ZHBIX 1
26 WuTerpain. ['eomeTpudecknii CMBICT HHTETpaIa 1
27 Brruncnenue onpenenéHroro uaterpana no gopmyne Herotona-JleitOnuna 1
28 Brruncnenue onpenenéHaoro naTerpaia no gopmyne Herotona-JIeiOnuma 1
29 [IpumeHneHnne uHTETpaa I HAaXOXKACHUS TUIOMIAAeH TUIOCKUX (huryp 1
30 [TpuMeHeHMe UHTErpaia A1 HAXOXKAECHUS 00bEMOB Fr€OMETPUYECKUX Tel 1
31 [Tpumeps! pemenuit quddepeHnanbHbIX ypaBHeHUN 1
32 [Tpumeps! pemennii AuddepeHIHanbHbIX YpaBHEHHH 1
33 MaremaTHueckoe MOJEINPOBAHUE PEATIBHBIX IIPOLIECCOB C TOMOIIBIO AU(PepeHIMaNbHbIX YPABHEHUI 1
34 Konrponsnas pabora: "[leppooOpa3nas u uarerpan” 1
35 Tpuronomerpudeckue GyHKIMH, KX CBOHCTBA U rpaduKH 1
36 Tpuronomerpuueckue GyHKIUU, UX CBOWCTBA U rpapuKu 1
37 Tpuronomerpudeckue GyHKIMU, X CBOMCTBA U rpaduKu 1
38 Tpuronomerpudeckue GyHKIMU, KX CBOHCTBA U rpaduKH 1
39 Tpuronomerpuueckue GyHKIUHU, UX CBOWCTBA U rpapuKu 1
40 OT16op KOpHEH TPUTOHOMETPUUYECKHX YPABHEHUH ¢ TOMOIBIO TPUTOHOMETPUUECKOM OKPYKHOCTH 1
41 OT16op KOpHEH TPUTOHOMETPUYECKIX YPABHEHHUI ¢ TOMOIIBIO TPUTOHOMETPHUUECKON OKPYKHOCTH 1
42 OT00p KOpHEN TPUTOHOMETPUUECKHUX YPABHEHH C TOMOULIbIO TPUTOHOMETPUUYECKON OKPYKHOCTH 1
43 OT16op KOpHEH TPUTOHOMETPUUYECKHX YPABHEHUI C TOMOILBIO TPUTOHOMETPUUECKOIH OKPYKHOCTH 1
44 Pemenue TpuroHoMeTpuueCKUX HEPABEHCTB 1
45 Pemenne TpUroHOMETpUYECKUX HEPABEHCTB 1




46 Pemenne TpUroHOMETPUYECKUX HEPABEHCTB 1
47 Pemenne TpuroHOMETpUYECKUX HEPABEHCTB 1
48 Kontponbhas padota: "['paduku TpuroHoMeTpuiecKux GyHKIHUNA. TPpUTOHOMETPHUIECKHE 1
HepaBeHCTBa"
49 OCHOBHBIE METO/IbI PEILIeHHs T0Ka3aTeIbHBIX HEPABEHCTB 1
50 OCHOBHBIE METO/IbI PEILIEHUS TIOKA3aTEIbHBIX HEPABEHCTB 1
ol OCHOBHBIE METO/IbI PELLICHUS TIOKA3aTEIbHBIX HEPABEHCTB 1
52 OCHOBHBIE METO/IbI PEILIEHHs T0Ka3aTeIbHbIX HEPABEHCTB 1
53 OCHOBHBIE METO/IbI PELICHHS JOrapu(PMUUECKUX HEPABEHCTB 1
o4 OCHOBHBIE METOJIbI PEIICHHS JIOTapU(PMUUECKUX HEPABEHCTB 1
55 OCHOBHBIE METOJIBI PEIICHUS JIOTapU(PMUUECKUX HEPABEHCTB 1
56 OCHOBHBIE METO/IbI PEeLICHHS JOrapu(PMUUECKUX HEPABEHCTB 1
o7 OCHOBHBIE METO/IbI PELLIEHUS] UPPALMOHATIbHBIX HEPABEHCTB 1
58 OCHOBHBIE METOJIbI PEIICHHS HPPAITIOHAILHBIX HEPABEHCTB 1
59 OCHOBHBIE METO/IbI PEILICHUS UPPALIMOHAIBLHBIX HEPABEHCTB 1
60 OCHOBHBIE METO/IbI PEIICHHS HPPALIMIOHAILHBIX HEPABEHCTB 1
61 I'paduueckue MeToAbI pelieHUs] UppallMOHAIbHBIX YpaBHEHUN 1
62 I'paduveckre MeTOBI PEIICHHS UPPAITMOHAIBHBIX YPaBHCHHHA 1
63 I'padmueckue MeTo bl pereHusl oKa3aTeIbHbIX ypaBHEHUN 1
64 ['paduueckne METOIBI PEeIICHHS MTOKA3aTeIbHBIX HEPABEHCTB 1
65 I'paduaeckue MeToabl pemIeHus TIorapu(PMUIESCKUX YpaBHEHUN 1
66 I'padmueckue MeTo bl pelIeHHs JOrapuPMUIECKUX HEPABEHCTB 1
67 I'paduueckre MeTOIbI pemIeHHs JTOrapu(PMHIECKUX HEPABEHCTB 1
68 ['paduueckre MeToabl pelIeHHsI TOKa3aTeIbHBIX U JIOTaPU(PMUYECKUX YpaBHECHUIN 1
69 ['paduyeckue MeTOBI pelIeHUs TOKa3aTeNbHBIX U TOTapU(PMUIECKIX YpaBHEHUHN 1




70

I'paduueckne METOIbI peIICHHS MTOKAa3aTeIbHBIX U JIOTapU()MUIECKUX HEPABCHCTB

1
71 I'padrueckue MeTOBI pelIeHUs TOKAa3aTENbHBIX U JIOTapU(PMUUIECKIX HEPABEHCTB 1
72 KontponbHas padota: "HpparnmoHalibHble, MOKa3aTelbHbIC U JIoTapupMuiIecKue HepaBeHcTBa" 1
73 KommnekcHble uncna. Anredpandeckas 1 TPUTOHOMETpUUEcKast (POpMbI 3aIIMCH KOMITJIEKCHOTO YHCIIa 1
74 KommuiekcHble uncna. AnreOpandeckast U TpUroHoMeTprudeckas (POpMbl 3alIMCH KOMIUIEKCHOTO YHUCIIa 1
75 ApudmMernueckue ornepanuy ¢ KOMITIEKCHBIMU YUCIIaMH 1
76 ApudmeTrdeckue onepanyy ¢ KOMIUICKCHBIMH YHCIaMU 1
77 N300paskeHre KOMIUIEKCHBIX YUCENT Ha KOOPAWHATHOM MJIOCKOCTH 1

KEHHE KOMIUIEKCHBIX YHCEJ Ha KOOPJUHATHOM ITIOCKOCTH
78 N306paxkeHne KOMILIEKC ceJl Ha KOO aTHO OCKOC 1
79 ®opmyna Myaspa. KopHu N-oif cTeneHn U3 KOMIUIEKCHOTO Yucia 1
80 ®opmyna Myaspa. Kopau N-oii cTeneHy U3 KOMIIJIEKCHOTO YnciIa 1
81 [IprMeHeHne KOMIUIEKCHBIX YMCeN [Tl pelieHns GU3NUecKrX U reOMEeTPUUECKUX 3aj1ay 1
82 KontponbHas padota: "KomruiekcHbie yncna" 1
83 HatypanbHble 1 Lesnsle uncia 1
84 HarypanbHble 1 nenbie yucna 1
85 [IpyuMeHeHne MPU3HAKOB JAETUMOCTH LENbIX YHCEI 1
86 [TpuMeHeHre TPU3HAKOB IEITMMOCTH LEJIBIX YUCEI 1
87 [Tpumenenue npusHakoB aeaumoctu nenbix yucen: HOl u HOK 1
88 [TpumeneHne pu3HaKoB jgenuMocTa Henbix guces: HOJl w HOK 1
89 [TpumeHeHne MPU3HAKOB AETUMOCTH LENBIX YUCEI: OCTATKH 110 MOJYJIIO 1
90 [IpumMeHeHne NMPU3HAKOB ACIUMOCTH LEBIX YHCEII: OCTATKH 110 MOIYJIIO 1
o1 [IpumeHeHne MPU3HAKOB JAETMMOCTH LENbIX YHCEN: alropuT™ EBKinaa Ui pemieHus 3aa4 B HenbIX 1
quciax

92 Kontponbnas padota: "Teopus menbix uncen" 1
93 Cucrema ¥ COBOKYMHOCTh YpaBHEHHI. PABHOCUIIbHBIE CHCTEMBI U CUCTEMBI-CIIEICTBUS 1




94 Cuctema u COBOKYITHOCTh YpaBHEHUH. PaBHOCHIIbHBIE CUCTEMBI U CHCTEMBI-CIIEICTBUS 1
95 OCHOBHBIE METOJIbI PEIICHHSI CUCTEM U COBOKYITHOCTEH PallMOHATIBHBIX YpaBHEHUI 1
96 OCHOBHBIE METO/IbI PEILIEHHS CUCTEM U COBOKYITHOCTEH HppaliMOHAJIbHBIX YpaBHEHUI 1
97 OCHOBHBIE METO/IbI PEILICHHSI CUCTEM U COBOKYITHOCTEH MOKa3aTeIbHbIX ypaBHEHUN 1
98 OCHOBHBIE METO/IbI PEIICHHSI CUCTEM U COBOKYITHOCTEH IMOKa3aTeNbHBIX YPaBHEHHUH 1
99 OCHOBHBIE METO/IbI PEIIEHUS CHCTEM M COBOKYITHOCTEH JIOTapu(PMUIECKUX YPAaBHCHHUMA 1
100 OCHOBHBIE METO/IbI PELLICHHSI CUCTEM U COBOKYITHOCTEH JIOrapupMUUECKUX ypaBHEHUH 1
101 [TpuMeHeHHne CUCTEM K PEUICHUI0 MaTeMaTHUECKUX 33]1a4 U 33/1a4 U3 Pa3IMYHbIX 00JIaCTe HAyKH U 1
peanbHOMN JKU3HU, MHTEPIIPETALHS IT0JyYeHHBIX PEe3YyJIbTaTOB
102 [TpuMeHeHHe CUCTEM K PELICHUI0 MaTeMaTHYECKUX 3aJ1ad U 3a/1a4 U3 PA3JIMIHbIX 00JacTel HAyKHu U 1
peanbHOMN JKU3HU, UHTEPIIPETALHs TOJyYSCHHBIX PE3YIbTaTOB
103 [TpuMeHeHne HEPaBEHCTB K PEIICHHIO MAaTEMAaTUIECKHX 3a/1a4 U 33/1a4 M3 pa3IMYHbIX 001acTei HAyKH 1
Y peabHOM KU3HH, HHTEPIPETALUS TOTYYESHHBIX PE3yJIbTaTOB
104 KonTponbhas pabora: "Cuctemsl palliOHaIbHBIX, HPPALMOHABHBIX TTOKA3aTENbHbBIX U 1
norapupMUIECKUX ypaBHEHHHA"
105 PanmonanpHble ypaBHEHUS € TapaMeTpamMu 1
106 PanmonanpHble HEpaBEHCTBA C TapamMeTpaMHu 1
107 PannoHanpHbIE CHCTEMBI € TapaMeTpaMu 1
108 HppanmoHansHble YpaBHEHUS, HEPABEHCTBA C TapaMeTpaMu 1
109 HppanmoHnanbHbIe CUCTEMBI C ITApaMeTpaMu 1
110 IToka3aTenbHbIe ypaBHEHUs, HEPABEHCTBA C ITapaMeTpaMu 1
111 Iloka3zaTenbHbIE CHCTEMBI C TAPAMETPAMU 1
112 Jlorapudmudeckue ypaBHEHUS, HEPAaBEHCTBA C TapaMeTpaMH 1
113 Jlorapugmuueckue cUCTEMBI ¢ TapaMeTpaMu 1
114 TpuroHomerpudeckue ypaBHEHMs C apaMeTpaMu 1
115 Tpuronomerpruieckrue HEPABEHCTBA C MapaMeTPaMH 1




116 TpuroHomerpudeckue CUCTEMBI C IIapaMeTpaMu 1
117 ITocTpoeHue n nccnegoBaHUE MaTEMAaTUYECKUX MOJIEINICH PEAIbHBIX CUTYAlMM C TIOMOLIBIO YPABHEHUI 1
C mapamMeTpaMu
118 [TocTpoeHme 1 UCCIICJOBAaHHE MaTEMAaTHUYCCKUX MOJICIICH PeaTbHBIX CUTYAIIUH C IIOMOIIBIO0 CUCTEM 1
YPaBHEHHUH € ITapaMeTpamMmu
119 [TocTpoenue u nccnegoBaHNE MATEMATHICCKUX MOJIENIEH PEaTbHBIX CUTYAIIMH C TIOMOIIBIO CUCTEM 1
YpaBHEHUN C ITapaMeTpaMmu
120 Kontponbhas padoTta: "3agaun ¢ mapamerpamu" 1 1
121 [ToBTOpenwue, 06001IeHNe, cucTeMaTu3anus 3HaHui: "Y paBHeHus" 1
122 [ToBTOpeHue, 06001MeHNe, crucTeMaTu3anus 3Hanui: ""Y paBHeHus" 1
123 [ToBTOpenue, 0600mEeHNe, cucTeMaTr3alys 3Hanuii: "Y paBHeHnss. CUCTEMbl YpaBHEHH" 1
124 [ToBTOpenue, 06061meHne, cucTeMaTu3anus 3Hanui: "HepaBenctsa" 1
125 [ToBTOpeHue, 0600meHne, cucreMaru3anus 3Hanuii: "HepaBencrsa" 1
126 [ToBTOpeHME, 0000IIeHNE, crcTeMaTn3anus 3Hannii: "HepaBeHncrra" 1
127 [ToBTOpenue, 0606meHne, cucreMaTu3anus 3Hanui: "[IponsBoanas u e€ npumeHenue" 1
128 [ToBTOpenwue, 060061meHne, cucreMaTu3anus 3Hanui: "[Ipon3Boanas u e€ npumeHeHue" 1
129 [ToBTOpenue, 0600mEeHne, cuctematusanws 3uanuii: "[IpousBogHas u e€ npumeHenue" 1
130 [ToBTOpeHme, 0600IIeHNe, CUCTEMaTH3alMsl 3HaHui: "MHTerpan u ero npumeHeHue" 1
131 [ToBTOpeHue, 060061IeHNe, cucTeMaTu3anus 3HaHui: "Oyakuun" 1
132 [ToBTOpeHue, 0600meHNe, cucTeMaTnu3anus 3Hanui: "OyHkun" 1
133 [ToBTOpeHme, 0600IIeHNe, CUCTEMaTH3aIMs 3HaHui: "DyHKIUN" 1
134 HToroBast KOHTpOJIbHAs paboTa 1 1
135 HToroBast KOHTpOJIBbHAs paboTa 1 1
136 [ToBTOpenue, 0600IIeHNe, CUCTEMATH3AIHS 3HAHUHA 1
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 136 10




YYEBHO-METOJIUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

* Marematuka. Anre6pa 1 Hayajda MaTeMaTu4eckoro aHaiusa, 10 kiacc/
Mepznsik A.I'., Homuposckuii J[.A., [TonsikoB B.M.; nox pegakuueit
ITononbsckoro B.E., O01miecTBoO ¢ orpaHiYeHHON OTBETCTBEHHOCTHIO

N3 narensckuii ientp «BEHTAHA-I'PA®»; AxuinonepHoe 00111eCTBO
«M3marenscTBO «IIpocBenieHne»

* Maremartuka. Anrebpa v Hayaja MaTeMaTH4ecKoro aHaiamsa, 11 kmacc/
Mep3znsik A.I'., Homuposckuii [I.A., [Tonakos B.M.; noxa penaxkuuei
[Togonbckoro B.E., O01iecTBO ¢ OrpaHUYEeHHON OTBETCTBEHHOCTHIO
N3 narensckuii ientp «BEHTAHA-I'PA®»y; AxuinonepHoe 00111eCTBO

«3narenscrBo «lIpocBenieHue»

METOANYECKHUE MATEPHUAJIBI JJIAA YYUTEJIA

HUP®POBbBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET
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