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HOACHUTEJIBHAS 3AIIMCKA

VY4eOHblll Kypc «Anredpa 1 Havaja MaTEMAaTUYECKOIO aHaJIu3ay SBJISETCS
OJIHUM M3 HauOoJyiee 3HAYMMBIX B MPOrpaMME€ CPeIHEro odmero oOpa3oBaHus,
MIOCKOJIbKY, C OJJHOM CTOPOHBI, OH 00€CIeUYnBaeT HHCTPYMEHTAIbHYIO 0a3y aJis
M3Y4YEHHUs] BCEX €CTECTBEHHO-HAy4YHBIX KypCOB, a C JIpyrod CTOPOHBI,
dbopMupyeT JIOrMUecKoe U aOCTPAKTHOE MBIIIJIEHUE O0y4YaroIIuXcsi Ha YPOBHE,
HEOOXOMMOM Il OCBOEHUS HMH(POPMATHUKH, OOLIECTBO3HAHUSA, HCTOPHH,
CJIOBECHOCTHM M JPYTrUX JOUCUUIUIMH. B pamkax paHHoro ydeOHOro Kypca
oOy4aromuecs: OBJaJAEBAIOT YHHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOW HayKH,
KoTopasi GopMyIupyeT CBOU JOCTUKEHHUS B MaTeMaTHuecKkon popme.

VY4eOHbIil Kypc anreOpbl U HaYall MAaTEMaTHYECKOr0 aHaJIh3a 3aKj1a/ibIBaeT
OCHOBY JJIsi YCIEIIHOIO OBJAJICHUS 3aKOHaMU (U3UKU, XUMHH, OUOJIOTHH,
MOHUMAHUSI OCHOBHBIX TEHJICHIIMM PA3BUTHS SKOHOMHKH M OOIIECTBEHHOM
KU3HHM, TIO3BOJISIET OPUEHTUPOBATHCSI B COBPEMEHHBIX HHUQPPOBBIX U
KOMITBIOTEPHBIX TE€XHOJIOTUAX, YBEPEHHO HCIOJIB30BaTh UX IS JaJIbHEUIIETro
oOpa3oBaHHs W B TOBCEAHEBHOM KU3HU. B TO ke Bpems OBiIajeHUE
aOCTpPaKTHBIMU W  JIOTUYECKH CTPOTUMH KOHCTPYKIIUSMH  alreOpel U
MaTEMaTUYECKOTO aHallu3a pa3BUBAET YMEHHE HaxXOJUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh UCTUHHOCTD, JIOKA3bIBaTh YTBEPKJCHUS C MTOMOIILIO HHIYKIIUU
U paccyXaaThb JeAyKTHUBHO, HUCIOJIb30BaTh OOOOIIEHHE W KOHKPETHU3AIHIO,
abcTparupoBaHve M aHaJloruio, (GOPMHUPYET KPEaTUBHOE W KPUTHUUYECKOE
MBIIIJICHUE.

B xone m3ydenust yueOHOro kypca «Airedpa v Hayajia MaTeMaTUYeCcKOTo
aHanM3ay» oOydYaronirecs Mmojay4yaroT HOBBIA OMBIT pEIIeHUs MPUKIAIHBIX 3aa4,
CaMOCTOSITEJILHOTO ~ TMOCTPOCHMSI ~ MAaTeMAaTHUYECKUX  MOJIeNiel  peajbHBIX
CUTYallUii, UHTEPIIPETAIIMU TOJYUYEHHBIX PEIICHU, 3HAKOMSTCS C MPUMEPAMHU
MaTEMaTUYECKUX 3aKOHOMEpPHOCTEH B TMPUPOJE, HAyKe U MCKYCCTBE, C
BBIIAIOIIMMHUCS MATEMAaTHYECKUMU OTKPBITUAMH U UX aBTOPAMHU.

VY4eOHbIit Kypc 001a1a€T 3HAYUTEIBHBIM BOCTIUTATEIbHBIM MTOTEHIIUATIOM,
KOTOPBIA peaau3yeTcs KakK uepe3 Y4YeOHBIM MaTepuall, CIIOCOOCTBYIOUIUN
dbopMUPOBAHUIO HAYYHOTO MHUPOBO33PCHHS, TaK M 4Yepe3 crenuduky ydeOHOoM
NESTENBHOCTH, TPEOYIOmel NPOJOIKUTEIBHOW KOHIEHTPAIIMK BHUMAHMS,
CaMOCTOSITETIbHOCTH, AKKYpPaTHOCTH W OTBETCTBEHHOCTH 3a TOJIYYCHHBIN
pe3yIbTar.

B ocnoBe meronuku oOydeHHs anreOpe M HayajgaM MaTEeMaTHYECKOTO
aHaJIK3a JISKUT JeSTEIHbHOCTHBIN MPUHIIAIT O0yUYeHUS.

B crpykType yueOHOro Kypca «AnredOpa W Hadalia MaTeMaTHYeCKOTO
aHaJIu3a» BBIJECJIECHBI CIEAYIOLIUE COAEPXKATEIbHO-METOANUYECKUE JIMHUU:
«Yucna wu BeuucieHUs», «@DOyHKMU U rTpadukmy, «YpaBHEHUA U
HepaBeHCTBay», «Hauana MaremaTnyeckoro aHann3a», «MHOXKECTBA U JIOTHKAY.
Bce OCHOBHBIE  COAEPXKATEIBHO-METOAMYECKUE JIMHUM  HW3Yy4aloTCs Ha
MPOTSHKEHUU JIBYX JIeT 00y4Y€HHsI Ha YPOBHE CpEJHEro o0uiero oopa3zoBaHus,
€CTECTBEHHO JOMOJHSS APYT ApYyra U MOCTENEHHO HACHIIIAACh HOBBIMU TEMaMu
u paznenamu. JlaHHBIN yuyeOHBIN Kypc SBJSIETCS MHTEIPATUBHBIM, MOCKOIBKY
o0benuHAeT B cebe coJep)kaHue HECKOJbKUX MaTeMAaTHYECKUX IUCLHUIUIMH,
TaKUX Kak anreOpa, TPUTOHOMETpPHS, MATEeMaTUYECKUN aHamu3, Teopus
MHOXECTB, MaTeMmaTudeckas Joruka u jgpyrue. Ilo Mepe Toro kak
oOy4aromuecs: OBJIaJeBalOT BCE 0oJiee MMPOKUM MAaTEMAaTUYECKUM aIllapaToM,
Yy HUX IOCJIEIOBAaTEIbHO (POPMHUPYETCSI U COBEPLIEHCTBYETCS YMEHUE CTPOUTH
MaTeMaTU4eCKyl0 MOJENb pEealbHONM  CHUTyallMd, MPUMEHSTh 3HaAHUS,



MOJTydeHHBIE TIPH M3yYEHUH Y4eOHOTO Kypca, Ui PEIICHUS CaMOCTOSTEIHHO
chopMyTUPOBAaHHON MaTeMaTHYECKOW 3aJadd, a 3aTeM WHTEePIPETUPOBATH
CBOU OTBET.

CopnepxarenpbHO-MeTOAMYECKass JmHHS  «Yucaa ©W  BBIYHCICHHS
3aBepmaeT (OPMUPOBAHWE HABBIKOB HMCIIOJH30BAHMS JICHCTBUTEIBHBIX UYHCE,
KOTOpOE€ OBbLIO HAa4YaTO Ha YPOBHE OCHOBHOTO o0I1ero oopasoBanus. Ha ypoBHe
cpenHero oduiero oopasoBaHusi 0co00€ BHUMAHHE yJEseTcss (pOPMUPOBAHUIO
HABBIKOB PAaIllMOHAIBHBIX BBIYMCIICHUHA, BKJIIOYAIONIUX B Ce0s HMCIOJIb30BaHUC
pasTu4HBIX (GOpM 3allMCH YWCIa, YMEHHE JeJaTh MPUKUIKY, BBITIOJHSTH
MPUOIMKEHHBIC BBIYHMCICHUS, OIICHUBATH YUCJIOBBIE BBIPAXEHHUS, pabOTaTh C
MaTeMAaTUYECKUMH KOHCTaHTaMH. 3HAaKOMble OOydYaloOIUMCS MHOXKECTBa
HATypaTbHBIX, IEJbIX, PAIIMOHATBHBIX U JICHCTBUTEIbHBIX YHCEIT JOTIOTHSIIOTCS
MHOXKECTBOM  KOMIUICKCHBIX 4YHCel. B KaXIoM U3 JTHX MHOXECTB
paccMaTpuBaIOTCS CBOMCTBEHHBIE €My CHEIM(pHUUEcCKHe 3aJaddl U OTepalfu:
JIeIeHUe Halleslo, ONEPUPOBAHWE OCTaTKaMH Ha MHOXECTBE IEJBbIX YHCET,
0CcOOBIE CBOMCTBA PAIIMOHAIBHBIX M UPPAIMOHATBHBIX YUCEI, apU(PMETHICCKHE
oTepalyu, a TaKKe W3BICYCHHE KOPHS HATypaJIbHON CTEIIEHW Ha MHOXKECTBE
KOMIUIEKCHBIX dHcel. braromapsi mocienoBaTebHOMY pPACIIUPEHUI0 Kpyra
UCIIOJIb3YEMBIX YMCEI U 3HAKOMCTBY C BO3MOXKHOCTSIMH WX HPUMCHCHHS IS
pellleHus] pa3IUYHBIX 3a1ad  (HOpPMHUPYETCs TMPEACTABICHHE O EIUHCTBE
MaTeMaTUKH KaK HayKd U €€ pOJM B MOCTPOCHHUU MOJIEICH peallbHOTO MHpa,
IIMPOKO UCTIONB3YIOTCSI 0000IIEHNE U KOHKPETH3AIHSI.

JIluaus «YpaBHEHHUS W HEPABCHCTBA» PEAM3yeTCs] HAa MPOTSHKEHUU BCETO
oOydeHHs] Ha YPOBHE CpelHero oOIero oOpa3oBaHMs, MOCKOJBKY B KakIOM
paznene [Iporpammbl MpeaycMOTPEHO pEIIEHHE COOTBETCTBYIOIMX 3ajad. B
pe3ynbrate OOYyYaroUIUMecs OBIJIAJEBAIOT PA3TUYHBIMU METOJAMH PEIIeHUs
paIlMOHANIBHBIX, HUPPALMOHAIBHBIX, TOKA3aTEeNbHBIX, JOTApUOMHUUECKUX WU
TPUTOHOMETPUYECKUX YpPaBHEHUU, HEPaBEHCTB M CHUCTEM, a Takxke 3ajad,
conepxkamux napametpbl. [lonmydeHHbIE yMEHHUS HIUPOKO HCIONB3YIOTCA MpU
UCCIEeIOBaHUM (QYHKIMH C TMOMOIIBIO TMPOW3BOAHOW, TPU  PEIICHUU
NPUKIaJHBIX 3a7a4 M 3aJad HA HAXOXKICHHE HAMOOJIBIIMX U HAUMCHBIINX
3HaYCHUI QyHKUMY. J[aHHAs colepikaTelbHas JIMHIS BKIIIOYACT B CeOs TakKe
opMHpOBaHHE YMCHUI BBIIONHATH PAcu€Tsl M0 (GOpMynaM, MpeodpasoBaHUsL
pPaIlMOHANIbHBIX, HUPPAMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUIM, a
TaK)Ke BBIPAKEHUI, COEPKAIINX CTENeHU U JorapudMel. biarogaps usyueHuro
anredpanueckoro  Marepuana  [POMCXOJUT  JajibHeWliee  pa3BUTHE
ANTOPUTMUYECKOTO U a0CTPAKTHOTO MBIIIUICHHS 00ydaromuxcs, GOpMHUPYIOTCS
HABBIKA JEAYKTHUBHBIX PACCYXKICHUH, pabOThl C CHMBOJBHBIMU (HOpMaMH,
MPEICTAaBICHNs 3aKOHOMEPHOCTEH W 3aBUCUMOCTEH B BHJE pPaBEHCTB U
HepaBeHCTB. Anrebpa npesiaraetT 3GpGeKTUBHbIE WHCTPYMEHTHI IS PEIICHHUS
MPAKTUYECKUX W €CTECTBEHHO-HAYYHBIX 3a/1ay, HATJSAHO JEMOHCTPUPYET CBOH
BO3MOXHOCTH KaK sI3bIKa HAYKH.

CopepxarenpbHO-MeTOANYECKass JHHUS «DyHKIIMH W TpaduKm» TECHO
MEPeTUIeTaeTCs C APYTUMHU JMHUAMH y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 3aMaéT TMOCJIENOBAaTEIbHOCTh HM3yUeHHs Marepuana. V3ydeHwue
CTETICHHOW, TIOKa3aTeIbHON, JOrapuMUYECKOH ¢ TPUTOHOMETPUUECKHUX
(GyHKIIMH, WX CBOWCTB W TPadUKOB, MCIOIH30BaHWE (YHKIUN IS PEIICHHS
3a/1a4y U3 JPYrux y4eOHBIX MPEIMETOB U PEATbHOM KU3HHU TECHO CBA3aHO KaK C
MaTeMaTHIeCKUM aHAIIM30M, TaK U C PEIICHUEM YpaBHEHUI U HepaBeHCTB. [Ipu
TOM OOJBIIIOC BHUMAaHWE yAesieTcs (QOPMUPOBAHHWIO YMEHHS BBIPAKATh
dbopMymamMu 3aBUCHMOCTH MEXKIY Ppa3IMYHBIMU BEJIMYWHAMH, HCCIEI0BAThH



noJiydyeHHble (PYHKIIUU, CTPOUTh ux rpaduxku. Marepuan 3Toil copepKkaTebHON
JUHUU HalleJIeH Ha pPa3BUTHE YMEHUW WM HABBIKOB, MO3BOJISIIONIMX BBIPAXKATH
3aBUCUMOCTH MEXJY BEJIMYMHAMU B Pa3aU4HOM (opMe: aHaTUTUUYECKOM,
rpaduyeckoii M cloBecHOW. Ero wu3ydeHue cmocoOCTBYET pPa3BUTHUIO
AJITOPUTMUYECKOTO MBITIUICHUS, CIIOCOOHOCTH K 0000IIEHUIO U KOHKPETHU3AIUH,
HCIIOJIb30BAHUIO AHAJIOTUH.

ConepxatenbHas TuHUg «Hauana maTeMaTnueckoro aHajan3a MO3BOJISIET
CYIIECTBEHHO pACIIUPUTh KPYyr KaKk MaTeMaTUYeCKUX, TaK U MPUKIATHBIX
3a/1a4, JOCTYMHBIX OOyYaroUUMCs, TaK KaK y HHUX TMOSBISIETCS BO3MOXKHOCTH
CTpOUTh TpadUKH CIOXKHBIX (DYHKIMI, ONpenensiTh MX HauOOJbIINE U
HAWMEHBIIINE 3HAYEHUSI, BBIYUCIATH IUIOMIAAu GUTYyp U OOBEMBI TEJ, HAXOIUTh
CKOPOCTH U YCKOpPEHHUsI MporieccoB. JlaHHas coaepkaTenbHas TMHUS OTKPHIBACT
HOBBIE BO3MOXXHOCTH TOCTPOCHHUS MAaTeMaTHYECKUX MOJIeNied peallbHBIX
CUTyalui, MO3BOJISIET HAXOJUTh HAWJIYy4Illee PEIICHHE B MPUKIAJHBIX, B TOM
YUCJI€  COIMAIbHO-DKOHOMHUYECKHUX, 3aJlayaX. 3HAKOMCTBO C OCHOBaMH
MaTeMaTHYEeCKOTO  aHajJiW3a  CIOCOOCTBYET  pPa3BUTHIO  abOCTPaKTHOrO,
(dhopMaTbHO-IOTMYECKOTO U KPEATUBHOTO MBIIIICHUS, (DOPMUPOBAHUIO YMEHUMN
pacrio3HaBaTh TNPOSIBICHUS 3aKOHOB MAaTEMaTUKHM B HayKe, TEXHHUKE W
uckyccrpe. OOyuaroniuecs y3HalT O BBIJAIOIMIUXCS pe3yJibTaTaX, MOJTYyUYeHHBIX
B XOJIC PAa3BUTHS MaTEMAaTHUKHU KaK HAyKH, U 00 UX aBTOpax.

ConepxaTtenbHO-MeTOAMYECKast JTUHUS «MHOXKECTBa U JIOTHKa» BKIIOYAET
B ce0sl DJIEMEHThl TEOPUU MHOXKECTB U MaTeMAaTHYECKOW JIOTUKH. TeOopeTHKO-
MHOXECTBCHHBIC TIPEACTABJICHUS TPOHU3BIBAIOT BECh KypC MIKOJbHOMU
MaTEeMaTUKUA M TpeiaraloT Haubojee YHUBEPCAJIbHBIN S3bIK, 00bEIUHS IO
BCE pa3lelbl MaTeMaTUKH W €€ NPUIOKEHUIH, OHHM CBA3BIBAIOT pPa3HbIE
MaTeMaTHYeCKUE NUCLUIUIMHBI U UX NPUIOKEHUS B enuHoe uenoe. [loatomy
BaXHO  JIaTh  BO3MOXKHOCTh  OOydYawIieMycs  I[OHHMAaTh  TEOPETHUKO-
MHOKECTBEHHBIM $3bIK COBPEMEHHOW MAaTEMAaTHUKHM WM MCIOJIb30BAaTh €ro i
BBIPAXKEHUSI CBOMX MbICHE. JIpyruM BaKHBIM NPHU3HAKOM MAaTEMAaTUKH Kak
HAayKd CJeayeT TPHU3HATh CBOMCTBEHHYIO €H CTpPOrocTb OOOCHOBaHUU U
CI€OBaHUE  ONpEAECIEHHBIM  MpaBWJIaM  IOCTPOCHHUS  JIOKA3aTEIbCTB.
3HAKOMCTBO C AJIEMEHTAMH MAaTEMaTHYECKOM JIOTMKU CIIOCOOCTBYET Pa3BUTHIO
JIOTUYECKOTO MBIIUICHUST O0y4YalomMXCsa, TMO3BOJSIET KM CTPOUTH CBOH
pacCy>KJIEHUSI Ha OCHOBE JIOTHYECKUX TpaBmi, (QOPMUPYET HaBBIKH
KPUTHUYECKOTO MBIILICHHUS.

B yueOHOM Kkypce «Anrebpa ¥ Hayaima MaTeMaTHUYECKOTO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMATHYECKOTO MOJIEIMPOBAHNUS, KOTOPHIE MPU3BAHBI
CrocoOCTBOBaTh (HOPMHUPOBAHUIO HABBIKOB TOCTPOCHHS MOJENEH peaslbHbIX
CUTYalllid, MCCIEOBAaHUS STUX MOJENeH C TOMOIIBIO ammapara aiareOpbl U
MaTeMaTH4EeCKOr0 aHajdn3a, MHTEPIpPETAMH MOJTYYEHHBIX pPe3yiabTaToB. Takue
3a/laHUsl BIUIETEHBl B KaXIblii W3 pPa3[esoB MPOrpaMMbl, MOCKOJbKY BECh
Marepuall y4eOHOTO Kypca IIUPOKO HMCHOJIb3YETCS I PEIICHUs MPUKIATHBIX
3amad. Ilpum pelieHuM peanbHBIX MPAKTUYECKUX 3a7ad  oOydaroliuecs
pa3BUBAIOT  HAOMIOJATEIbHOCTh, YMEHHUE  HAXOAUTh  3aKOHOMEPHOCTH,
a0CTparupoBaThCsi, UCIOIb30BATh AHAJOTHIO, 0000IIATh U KOHKPETU3UPOBATH
npobnemy. JlesTenbHOCTh 10 (POPMUPOBAHUIO HABBIKOB PEIICHUS MPHUKIATHBIX
3a/1a4 OpraHu3yeTcs B MPOIECCe U3YUYECHUS BCEX TEM yueOHOro Kypca «Anredpa
Y Hayajga MaTeMaTHYeCKOTO aHallnu3a.

Ha wusyuenne yueOHOro kypca «Anredpa M Hayajga MaTEMaTUYECKOIO
aHanuza» oTBoauTcs 272 yaca: B 10 kiacce — 136 yacoB (4 yaca B Helel0), B
11 KJ1acce — 136 4acoB 4 Jaca B HEJICITIO).



COIEPKXAHUE OBYYEHUA
10 KVIACC

Yucsia ¥ BLIYUCTICHUS

Panmonanbhbie uncna. OOBIKHOBEHHBIE U IECATUYHBIC IPOOH, TPOLICHTHI,
OeckoHeuHble nepuoanyeckue apodu. IIpumenenue npobeil U MPOLEHTOB s
pellIeHUs] MPUKIAIHBIX 3aJlad M3 Pa3JIMYHbIX OTpacieldl 3HAHUW M PEaTbHOU
KU3ZHU.

JlencTBuTENnbHBIE YKCHA. PalMOHalbHBIE W HUpPpAlMOHAIbHBIE YHUCIIA.
ApudmMeTndyeckue omnepanuu ¢ JEeWCTBUTEIBHBIMU  YHCIaMu. Moayib
JNEUCTBUTENIPHOTO dYHUCIa U ero cBoucTBa. [IpubnuxkEHHbIE BBIYUCICHUS,
MpaBWJIa OKPYTJICHUS, IPUKUJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenb ¢ nensiM nokaszareneMm. bunom HerooTona. Hcenonb3oBanue
noaxoasnie  GoOpMbl  3amuCU  JEUCTBUTENBHBIX YHUCENT JUIS  pEelIeHUs
MPAKTUYECKUX 3a/1a4 U IPEACTABICHUS TaHHBIX.

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHp C palMOHAIBHBIM MOKa3aTelieM M €€ CBOICTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

Jlorapudm umcna. CporictBa norapudma. JlecsaTuuHble W HATypajbHbIC
Jorapugmsl.

Cunyc, KOCMHYC, TAaHT€HC, KOTAHT'€HC YKMCJIOBOTO aprymeHTa. ApKCHUHYC,
APKKOCHUHYC U apKTAHT€HC YMCIOBOI'0 apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa M TOXAECTBEHHBbIE NpeoOpa3oBaHUsl. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIE ypaBHEHUS U ypaBHEHUs-CleACTBUsA. HepaBeHCTBO,
pEILIEHUE HEPABEHCTBA.

OcCHOBHBIE METOJIbI PEIICHUS 1IEJIBIX U APOOHO-PAIIMOHATBHBIX YpaBHEHUN
Y HEpAaBEHCTB. MHOrO4WIEHBI OT OJHOM IEPEMEHHOM. JleneHre MHOrowieHa Ha
MHOTOYJIEH C oOcTatkoM. Teopema be3dy. MHoOrowieHsl ¢ LEIbIMU
koadunmenramu. Teopema Buera.

[IpeoGpa3zoBaHys YUCIOBBIX BBIPAKEHUH, COIEPKAIIMX CTETICHU U KOPHHU.

WUppaunvonanpHble  ypaBHEHHS. OCHOBHbIE ~ METOABl  pELICHHUS
UPPalMOHAIBHBIX YPaBHECHUM.

[Toka3arenbHble ypaBHEHUS. OCHOBHBIE METOBI PEIICHUS MOKA3aTEIbHBIX

ypaBHEHUH.

[IpeoGpazoBanre BHIPAKEHUIA, COACPIKAIINX JTOTAPHUPMBI.

Jlorapupmudeckue  ypaBHeHUsA.  OCHOBHBIE  METOJBI  PEIICHHUS
norapuMUYECKUX YPaBHCHH.

OcHOBHbIE TPUTOHOMETPHUUECKHUE dbopMyIbL. [IpeoGpazoBanue
TPUTOHOMETPUIECKUX BBIPKEHU . Pemenue TPUTOHOMETPUIECKUX
YPaBHEHHUM.

Pemenne cucrem NMHENMHBIX ypaBHEHHMU. MaTpuua CUCTEMBbl JTUHEMHBIX
ypaBHeHHM. OnpenenuTens MaTpUIbl 2X2, €ro TeOMETPUYECKUUA CMBICH U
CBOWCTBA, BBIYMCJICHHE €r0 3HAYCHHS, NPUMEHECHUE OIPEACIUTENS I
pELICHUs CUCTEMBbI JIMHEHMHBIX YpAaBHEHUW. PelieHue NpuKIagHbIX 3a1ad C
MIOMOIIBKD CUCTEMBl JIMHEWHBIX ypaBHeHuW. lMcciienoBaHue MOCTPOCHHOM
MOJIEJIA C IOMOIIBIO MAaTPULL U ONIPEAECTUTEIICH.

[TocTpoeHre MaTeMaTHUYECKUX MOJEIEH PEATTbHOW CUTYyallMu C MOMOIIBIO
YpPaBHEHUW W HEPABEHCTB. [[puMeHEHNE ypaBHEHHI U HEPABEHCTB K PELICHUIO



MaTeMaTUYeCKUX 3aJad M 3a7ad M3 pa3jMuHbIX 00JIacTell HayKu U peanbHOU
KU3HU.

DyHKUNM U TPaPUKu

OyHKIMA, crnocoObl 3anaHus (yHKUMU. B3auMHO oOpaTHble (DYHKLIMH.
Komnosunus dyukmuit. ['paduk dyHkmnuu. DinemeHTapHbIe TTpeoOpa3oBaHuUs
rpadukoB ¢ yHKIHA.

O6nacTp onpeneneHuss 1 MHOXKECTBO 3HaueHU QyHkiuu. Hynu ¢pyHkumu.
[IpoMexxyTkn  3HaKOMOCTOSIHCTBA.  YETHbIe M HEYETHbIE  (PYHKIIUM.
[lepuonuueckue  GyHkuuu.  [IpoMeXyTkM  MOHOTOHHOCTH  (PYHKIUH.
MakcuMmyMbl 1 MUHUMYMBbI QyHkiuu. HaunOonblliee 1 HauMeHbIIee 3HAYECHUS
(GYHKIMU HA IPOMEKYTKE.

Jluneiinasi, kBagpaTU4YHas U JPOOHO-TUHEWHAS (PYHKIUUA. DJIEMEHTapHOE
UCCJIeIOBAaHUE U TTOCTPOCHHUE UX I'PaPUKOB.

CreneHHas (pyHKIUS ¢ HATypaJIbHBIM U LI€JIbIM NokazareneM. E€ cBoiicTBa
u rpaduk. CBoiicTBa U rpaduk KOpHS N-OM CTeNeHH Kak (yHKUUU OOpaTHOU
CTENIEHH C HATYpaJIbHbIM MTOKa3aTeIeM.

[loka3zarenbHast u norapudpmuyueckas GyHKIMHA, UX CBOMCTBA U TrpaduKH.
Ucnonb3oBanue rpaduxoB GyHKIUN ISl pelICHUsT YPAaBHEHUH.

Tpuronomerpuueckass OKpPY>XHOCTb, OINpEIENEHUE TPUTOHOMETPUUYECKUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

OYHKIIMOHAJIbHBIE 3aBUCUMOCTH B PEaJbHBIX IpoIleccax U SBICHHSIX.
['paduixu peanbHBIX 3aBUCUMOCTEH.

Havana maTeMaTH4ecKOro aHaJIu3a

[NocnenoBaTenbHOCTH, CHOCOOBI 3a/laHMsl TOCJea0BaTeIbHOCTeH. MeTon
MaTeMaTH4eCKON WHIYKIIHH. MoHOTOHHBIE U OTpaHUYECHHbIC
NOCJIEI0BATENIBHOCTH. VICTOpHSI BOBHUKHOBEHUS MAaTEMAaTUYECKOTO aHan3a KaK
aHann3a OECKOHEYHO MaJlbIX.

Apudmernyeckas U TEOMETpUYECKas  IMPOTrpeccuu.  beckoHeyHo
yObIBaromias reomerpuueckas mporpeccus. Cymma OecKOHEUYHO YOBbIBAOIIEH
FEOMETPUUYECKOW mporpeccuu. JIMHENMHBIM M AKCIIOHEHUIHAIBbHBIN pOCT. Yucio
e. @opmysa CIOXKHBIX IPOLEHTOB. VcHoMb30BaHUE NMPOTPECCUU JI PEIICHUS
peanbHbIX 3a7a4 NPUKIAJHOTO XapaKTepa.

HenpepoiBubie (QyHKIMH W WX CBOHCTBA. TOUYkM pa3pbiBa. ACHMITOTHI
rpadukoB Qynkiuid. CBoicTBa (YHKIHMI HEMPEPHIBHBIX Ha OTpe3ke. Meron
UHTEPBAJIOB MJIA PEIIEHUs1 HepaBeHCTB. [IpuMeHEHUE CBOICTB HEMPEPBIBHBIX
GbyHKIMN 171 peneHus 3a1a4.

Ilepass w  BrOopas  mpousBoaHble  (yHKuuu.  OnpeneneHue,
FEOMETPUYECKUH U (PUBMYECKH  CMBICI  TPOU3BOJIHON.  YpaBHEHHUE
KacaTtenbHOU K TpaduKy (QyHKIUH.

[IpousBomnble  3meMeHTapHbIX  GyHKUMA. [Ipou3BomHAasT  CyMMBI,
MIPOU3BEICHUS, YACTHOTO U KOMIO3UIINH (DYHKIIUH.

MHoxkecTBa U JIOTHKA

MHOX€eCTBO, ONepanuy HajJl MHOKECTBAMH W MX CBOMCTBA. Jlnarpammsl
Oiinepa—Benna. I[lpuMeHeHHE TEOPETHUKO-MHOXKECTBEHHOIO ammapara JaJis
OMMCAHMS PEATBHBIX MPOLECCOB W SBJICHHM, MPU PEUICHUHU 331a4 U3 JIPYTUX
y49eOHBIX MTPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MAaTEMaTHYECKOr0 0OBEKTA, CIEICTBHE,
J0Ka3aTeJIbCTBO, PABHOCUJIBHBIE YPAaBHEHUS.

11 KVIACC



Yuca 1 BbIYMCICHUS

Harypansueie n nensle uucna. I[IpuMeHeHHE MPU3HAKOB JEIUMOCTH
LENbIX YKces, HauOonbIuil oomuit nenurens (nanee — HOJl) u HauMmeHbliee
obmee kpatHoe (nanee — HOK), octaTtkoB no moaymto, anropurma EBknuna nis
peneHns 3a1a4 B LEJbIX YUCIax.

Kommnekcubie uncna. AnrebOpanyeckas W TpUTrOHOMETpudecKkas (HopMbl
3aMMCcH KOMIUIEKCHOTO 4ucia. Apu(METHUYECKHE Oneparuy ¢ KOMIUIEKCHBIMU
yuciamMu. M300pa’keHne KOMIUIEKCHBIX 4YMCeNl Ha KOOPIMHATHOM IJIOCKOCTH.
@®opmyna MyaBpa. KopHu N-0if cTeneHM U3 KOMIUIEKCHOTO YHCIA.
[IpumeHeHue  KOMIUIEKCHBIX  4MCeNl ISl perieHus  (QU3UYECKUX U
r€OMETPUYECKUX 3a/1a4.

YpaBHeHUsS ¥ HEPABEHCTBA

Cucrtema W COBOKYNHOCTh YpaBHEHHM M HEPABEHCTB. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-CIIEICTBHSI. PABHOCHIIbHBIE HEPABEHCTBA.

OTbop KOpHEW TPUTOHOMETPUYECKUX YpaBHEHUW C  MOMOIUIbIO
TPUTOHOMETPUYECKOM OKPY’KHOCTH. Pewenne TPUTOHOMETPUUECKUX
HEPaBEHCTB.

OcCHOBHBIE METOJbl pEUICHUS TMOKA3aTeNbHBIX U JOTrapupMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHHS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHbBIE METO/IBl PEUIEHUS CUCTEM U COBOKYITHOCTEH pallMOHAJIbHBIX,
UPPALMOHAIIBHBIX, TTOKA3aTEIBHBIX U JIOTAPU(PMHUUECCKUX YPaBHEHUH.

VYpaBHEHMS, HEPABEHCTBA U CUCTEMBI C TAPAMETPAMH.

[IpuMeHeHne ypaBHEHHI, CHUCTEM M HEPAaBEHCTB K  PELICHHIO
MaTEeMaTUYECKUX 3a7a4 U 3a7a4 U3 Pa3IUYHbIX O0JlacTell HayKu U peajbHOU
KU3HU, THTEPIPETALMS MTOJTYUYEHHBIX PE3YIbTATOB.

DOyHKUUH U TPaPUKH

I'paduk xommosuiuu ¢GyHkuuii. ['eomeTpuueckue oOpasbl ypaBHEHHH U
HEPaBEHCTB HA KOOPAMHATHOMN MJIOCKOCTH.

Tpuronomerpuyeckue GyHKIIUU, UX CBOMCTBA U rpadHKH.

I'paduueckue MeToasl pelieHus] ypaBHEHUNW W HepaBeHCTB. | padudeckue
METO/bI pEUICHU 3a7]a4 C IapaMeTPaMHU.

Ucnonb3oBanue rpadukoB (GyHKIUNA Uil UCCIENOBAHUS IPOIIECCOB U
3aBUCUMOCTEH, KOTOPhIE BO3HUKAIOT MPH PEIICHUU 3a7a4 U3 APYTHX Y4eOHBIX
MPEIMETOB U PEAIbHOU KU3HMU.

Hauana MaTeMaTH4eCKOro aHajamu3a

[Tpumenenne mMpou3BOIHON K HCCIeOBaHUIO (YHKIIMNA HA MOHOTOHHOCTD
U JKCcTpemMyMbl. HaxoxaeHwe HauOONBIIETO W HAWMEHBIIETO 3HAYCHHIMA
HEMPEePbIBHON (QYHKIIMU HA OTPE3KE.

[IpuMmeHeHne NPOU3BOMHON I HAXOXKIACHHS HAWJIYUIIErO PEIICHUs B
MPUKJIAAHBIX 3a7a4ax, I ONPEAEIEHUs CKOPOCTH M YCKOPEHHUs Ipouecca,
3aJIaHHOTO (HOPMYIION UK TPaPUKOM.

[lepBoOOpa3Has, OCHOBHOE CBOWCTBO MEpBOOOpa3HBIX. [lepBooOpaszHbie
aneMeHTapHbIX pyHkuit. [IpaBuia HaxoXIeHUS TEPBOOOPA3HBIX.

WNuterpan.  I'eomerpuuecknii  CMBICH  HHTErpaysia.  BeuucneHue
onpenenéHHoro nurerpana mo gopmyne Hetorona-JlenOuura.

[Ipumenenne wHTETrpana JJIS HAXOXKICHUS IUIOMAeH TMIOCKUX (puryp u
00BEMOB TEOMETPUIECKUX TETI.

[Ipumepsr pemenuit auddepeHmanbHbIX ypaBHEeHUH. MaTteMmarudeckoe
MOJICIMPOBAHUE PEAIbHBIX IPOLIECCOB C MOMONIbI0 JaudpepeHnanbHbIX
YPaBHEHHM.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHA VYUYEBHOI'O KYPCA
«AJITEBPA U HAYAJIA MATEMATHUYECKOI'O  AHAJIM3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUA:

c(hOPMUPOBAHHOCTh  TPAXKIAHCKOM  TMO3MIIMU  OOydaromierocs  Kak
AKTUBHOTO M OTBETCTBEHHOI'O WICHA POCCUUCKOTO OOIIECTBA, MPEACTABICHUE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUUYHBIX CTPYKTY]D, SIBJICHUH,
poleayp TpakKJaHCKoro oOiiecTBa (BBIOOPHI, OMPOCHI U JPYroe), yMeHue
B3aUMOJICHICTBOBATh C COIMAJIbHBIMU HWHCTUTYTaMH B COOTBETCTBHHM C WX
GyHKIMSIMU U Ha3HAYCHUEM,;

2) IaTPUOTHYECKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUNUCKON Tpa)KJaHCKOM MICHTUYHOCTH, YBAKCHUS
K MPOIIIOMY U HACTOAIIEMY POCCUHCKON MaTeMaTHKH, IIECHHOCTHOE OTHOIIICHUE
K JIOCTIKCHHMSIM POCCHUHUCKHX MAaTEeMaTUKOB W POCCHUUCKOW MaTeMaTH4YECKOU
IIKOJIbI, WCIOJb30BaHUE ATUX JIOCTMIKCHHH B APYrUX HayKax, TEXHOJIOTHSX,
chepax IKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

OCO3HAHUE JTyXOBHBIX IIEHHOCTEH POCCHUHCKOTO Hapoja,
c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, HSTUYECKOTO TIOBEJCHUS,
CBA3aHHOIO C TMPAaKTUYECKUM TPUMEHEHUEM JOCTHKEHUNW HAyKu U
NEATENIbHOCTBIO  yYEHOrO0, OCO3HAaHUE JIMYHOINO BKJIAJa B IIOCTPOEHHE
YCTOWYMBOTO OYIyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOLUIEHHE K MUPY, BKIIOYAs 3CTETUKY MaTEMAaTHUYECKUX
3aKOHOMEPHOCTEH, O00BEKTOB, 3ajaad, peuIeHun, paccyXJIeHHil,
BOCIIPUUMUYHMBOCTh K MATEMAaTUYECKUM acCleKTaM Pa3jnyHbIX BUJOB UCKYCCTBA;

5) pu3uvecKoro BOCIUTAHUSA:

c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHITh MAaTeMAaTUYECKUE 3HAaHUS B
MHTEpecax 370pOBOr0 M 0Oe30macHOro oOpas3a >KW3HH, OTBETCTBEHHOE
OTHOIIEHHE K CBOEMY 3/I0pPOBBIO (30pOBOE TMHUTaHUE, CcOaTaHCUPOBAHHBIN
PEXKHUM 3aHATUN W OTIbIXa, PEryyspHas (puandeckas aKTHBHOCTH), (PU3UUIECKOE
COBEPIICHCTBOBAHUE npu 3aHATUAX CHOPTUBHO-03I0POBUTEIBHOMN
NEeATENbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TPYyNy, OCO3HAHWUE IICHHOCTH TPYAOJIIOOUS, WHTEpEC K
pasnu4HBIM _ cepaM  NPO(PECCHOHAIBHOM  JESTENBHOCTH, CBS3aHHBIM €
MaTeMaTUKOW W €€ MPUIOKEHUSIMH, YMEHHE COBEPIIAaTh OCO3HAHHBIA BBHIOOD
Oynymeld mpodeccun W pearn30BBIBATH COOCTBEHHBIC JKU3HEHHBIC IIJIAHBI,
TOTOBHOCTh W  CIIOCOOHOCTH K  MAaTeMaTHYeCKOMY OOpa3oBaHHUIO W
CaMOOOpa30BaHUIO HAa TPOTSHKEHUU BCEU MKU3HU, FOTOBHOCTh K AKTUBHOMY
YYACTHIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKOW HAITPaBJIE€HHOCTH;

7) 3K0JOru4eCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTh HKOJOTHYECKON KYJIbTYPhI, TOHUMAHHUE BIIUSHUS
COI[MATIbHO-DKOHOMUYECKUX  MPOLECCOB HA COCTOSIHUE TPUPOJHOW U
COIIMATILHOM Cpe/bl, OCO3HAHHE TJIO0AJTBHOTO XapakTepa HKOJOTHYECKUX
npo0JieM, OpUeHTalMs Ha IPUMEHEHUE MAaTEMAaTUUECKUX 3HAHUM JIJIsl PeIIeHUs



3a/1ay B 00JIACTH OKPY’KAIOILIEW CpeJibl, MJIaHUPOBAHHUE MOCTYIIKOB U OLIEHKH HUX
BO3MOXHBIX MOCJIEICTBUM JIJIs1 OKPYKAIOLIEN Cpeibl;

8) neHHOCTH HAYYHOI'0 TO3HAHUS:

c(OpMHPOBAHHOCT MHUPOBO33PEHMS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAayKd M  OOILNECTBEHHOW MPAKTHKW, T[OHWMaHUE
MaTeMaTUYeCcKO HaykKH Kak cepbl 4elIOBEYECKOH IesATEIbHOCTH, ITAloB €€
pPa3BUTHS W 3HAUYMMOCTH JUIS Pa3BUTUS LMBWIM3ALMHU, OBIAJCHUE SI3bIKOM
MaTeMaTUKH M MaTeMaTUYECKOM KYJbTypOW Kak CpPEJCTBOM IO3HAHHS MUpa,
TOTOBHOCTbh OCYILECTBIIATh MPOEKTHYIO U HUCCIEI0BATEIbCKYIO AEATEIbHOCTD
MHIUBUIYAIBHO U B TPYIIIE.

METAINPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTe/bHbIE YHUBEPCAJbHbIE YUeOHbIE TeiiCTBHS

ba3zoBbie JJornyeckue NecTBUA:

BBISBJIATh M XapaKTEPU30BaTh CYIICCTBEHHBIC TPU3HAKA MAaTEMaTHYCCKUX
O0OBEKTOB, TIOHATHH, OTHOIICHWH MEXIy TOHATHAMH, (OPMYIHPOBATH
OTIpEICIICHHSI TIOHSITHH, yCTaHABJIMBATh CYIIECTBEHHBIN IIpPU3HAK
KIaccu(UKaIMi, OCHOBaHUSA IS OOOOIICHHWS W CPaBHCHUS, KPHUTEPUU
IPOBOJAMMOTO aHAJIN3A;

BOCIIPUHHMMAaTh, (OPMYJIMpPOBATH M  NPEOOPa3OBBIBATH  CYXKJCHUSA:
YTBEPANTEIbHBIC H OTPUIIATCIbHBIC, €IMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC,

BBISBJIATh ~ MaTEMaTHYCCKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3H W
NpoTUBOpeuns B pakTax, TaHHBIX, HAOIIOCHUSIX U YTBEPKACHUIX, Mpe/jiarath
KPUTEPUH JIJISl BBISIBJICHUS] 3aKOHOMEPHOCTEHN U MPOTUBOPEUHI;

JIeNaTh BBIBOJBI C MCIOJB30BAHMEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX WU
WHAYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUEHUH TT0 aHAJIOTHH;

IPOBOJUTH CaMOCTOSATENIbHO JI0Ka3aTeNbCTBA MaTeMaTHYECKUX
yTBEpKJIEHUN (TIpsiMble W OT MPOTUBHOIO), BBICTPAMBATh apPTryMEHTAIIUIO,
OPUBOJIUTh TPUMEPbl U  KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CYXKIICHUS U BBIBOJIBI;

BBIOMpATh CIIOCOO pemieHus ydeOHOW 3ajadyu (CpaBHHUBATh HECKOJIBKO
BApUAHTOB pEIICHHUs, BBHIOMpaTh HauOoyiee MOAXOASIHUNA C  YIETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarejabCcKue 1eHCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIENOBATEIBCKANA WHCTPYMEHT IMO3HAHUS,
dbopMynHpoBaTh  BOMPOCHL, (UKCUPYIONIUE MPOTUBOPEYHE, MPOOIEMYy,
yCTaHaBJIMBATh UCKOMOE U JaHHOE, (HOPMUPOBATH THUIOTE3Y, ApPTyMEHTHUPOBATH
CBOIO TIO3UIINI0, MHCHHE,

IPOBOJUTH CaMOCTOATEILHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
WCCJICIOBAHUE TI0 YCTAHOBJIEHUIO OCOOCHHOCTEH MaTEeMaTHYeCKOTO OOBEKTa,
SBIICHUS, TIPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH,
SIBIICHUSIMH, TIPOIIECCAMU;

CaMOCTOATETHHO (POPMYIUPOBATH OOOOIIEHUS W BBIBOJIBI IO pe3yJbTaTaM
MPOBENEHHOTO HAOJIOJCHUS, WCCICAOBAaHMS, OIICHUBATh JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHMIA;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOIECCA, a TAKXKE BBIIBUTATH
MIPEATOIO0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pab6ora ¢ ungopmaumeii:

BBISBJIATh Ne(UIUTHI WHGOPMAINH, JAaHHBIX, HECOOXOIUMBIX I OTBETa
Ha BOTIIPOC U JJIS PEIICHUS 3a/1a4yu;



BbIOMpaTh  MHPOPMALMIO W3  HCTOYHHKOB  PA3IUYHBIX  THIIOB,
aHAIM3UPOBATh, CHUCTEMATU3UPOBATH W HMHTEPHOPETHPOBATH HH(OPMAIUIO
pa3IUYHbIX BUIOB U JOPM MPEACTABICHHUS;

CTPYKTYpPHUpPOBaTh MH(OpMALMIO, PEACTABIATh €€ B pa3InyHbIX (hopmax,
WUTIOCTPUPOBATh Tpaduuecky;

OLICHUBATh HaJEKHOCTh uH(popmaIuu o CaMOCTOSITEIILHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1eHCTBUS

OO01menue:

BOCIIpUHUMATh M (OPMYJIHUPOBATH CYXJIEGHHUSI B COOTBETCTBUHM C
YCJIOBHUSIMU U IIEJISIMU OOIIEHUS, SICHO, TOUHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY
3pEHHUS B YCTHBIX M TUCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS 11O X0y PEIICHUS
3a/1a4l, KOMMEHTHUPOBATD MMOJTYyUYCHHBIN pe3yJbTar;

B X0J1€ O0CYXJIEHHUS 3a]1aBaTh BOIIPOCHI MO CYIIECTBY 00CYXK/1a€MOU TEMBI,
npoOJeMbl, pelIaeMoil 3ajau, BBICKA3bIBaTh WJCH, HAIlCJICHHbIE Ha TOHUCK
pEIIeHNs, COMOCTABIIATh CBOM CYXICHUS C CYXIECHUSIMHU JIPYTUX yUYaCTHUKOB
nauasora, OOHapyXKUBaTh Pa3JIMUUE U CXOJICTBO MO3UIIMMI, B KOPPEKTHOU popme
dbopMynTUpoOBaTh pa3HOTIACHS, CBOM BO3PAXKCHUS;

IPEACTaBISATh pEe3yabTaThI perieHus 3aJ1a4u, IKCTICPUMEHTA,
UCCJICJIOBAHUSA, MPOEKTa, CaMOCTOSITEILHO BHIOMpaTh (hOpMAT BBICTYIUICHHS C
y4€TOM 3aj1a4 TPE3eHTAIIMN U OCOOEHHOCTEH ayTUTOPHH.

PerynsiTuBHbIe yHHBepcaibHbIe YueOHbIe IeilicTBUSA

Camoopranusanus:

COCTaBIIATH IJIAH, aJITOPUTM PEIIEHUs 3a7a4d, BHIOUPATH CTIOCO0 pelieHus
C y4€TOM HMEIIIUXCA PpPEecypcoB HM  COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHPOBAaTh M KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOU
uHdOpMaIHH.

CaMOKOHTPOJIb, IMOUMOHAJIbHBII HHTEJJIEKT:

BJIQ/JIeTh HABBIKAMHM [IO3HABATENBHOW pedJIeKCHd KaK OCO3HAHUs
COBEpIIAEMbIX JEHCTBUA W MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB,
BJIAJIETh CIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJS TMpollecca U pe3ysbrara
pElIeHHs] MaTeMaTHIeCKOM 3a/1a4u;

NPEeIBUIECTh TPYAHOCTHU, KOTOPbIE MOTYT BO3HUKHYTh TPH PEIICHUU
3a/layd, BHOCUTh KOPPEKTHBHI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIbCTB, IAHHBIX, HAWIEHHBIX OMMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yjbTaTa IEId € YCIOBUSM, OOBSCHATH
MPUYUHBI JTOCTMXKEHUSI WIM HEIOCTUKEHHSI pe3yJbTaTOB JESTEIbHOCTH,
HAXOJUTh ONMINOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1€ATEIbHOCTD:

NOHMMAaTh W  HKCHOJb30BaTh  NPEUMYIIECTBAa  KOMaHIHOW U
WHIUBUIYaIbHONH pabOThl MpW pelieHWH Y4YeOHBIX 3a/ad, MPUHUMATH IIeIb
COBMECTHOW JEATEIHHOCTH, IJIAHUPOBATH OPTaHHW3AIMIO COBMECTHOW PabOTHI,
pacrpenensTh BUJbl paboT, JOTOBAPUBATHCS, OOCYKAAaTh MPOLECC U PE3yJbTatr
paboThI, 0000111aTh MHEHUSI HECKOJIbKUX JTIOJICH;

y4acTBOBATh B TPYMIOBHIX hopMax paboThI (00CYKAeHUSI, 0OMEH MHEHHIA,
«MO3TOBBI€ IITYPMbI» U HWHbBIE), BBINOJHATH CBOI YacThb pPabOTBl U
KOOPAMHUPOBATh CBOM JEUCTBUSI C JAPYTMMHU YJIEHAMU KOMaHJbl, OLICHUBATh
KauecTBO  CBOEro  BKjJaJa B OOWIMA  MPOAYKT 1O  KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YYaCTHUKAMH B3aHUMOACHCTBUSI.



NPEAMETHBIE PE3YJIbTATBI

K xonmy oOyuenuss B 10 kiacce oOyyaromwuiicss MOJYYUT CIEAYIOIIUE
MpEeAMETHBIE PE3YIbTAThI MO OTEIbHBIM TeMaM paboueil mporpaMMbl yueOHOTO
Kypca «Anre0pa 1 Hauajga MaTeMaTHUYE€CKOTO aHAIIU3a:

Yucia v BIYMCICHUS:

CBOOOJIHO OMEPUPOBATH MOHATUSIMU: PAIIMOHATBHOE YUCIIO, OECKOHEUHAs
nepuoandecKas JapoOb, TNPOLEHTHI, HPpaAlMOHATBLHOE YHCIO0, MHOXECTBa
palMOHANBHBIX U JEUCTBUTEIIBHBIX YHCEN, MOAYJIb I€HCTBUTEIBHOTO YUCA;

OPUMEHATh JAPOOM M TPOLEHTHI IS PEIICHHsS] TNPUKIAAHBIX 3a7a4 U3
PAa3JIMYHBIX OTPACIIEH 3HAHUMN U PEATbHOU )KU3HU;

OPUMEHATh  TPUOMDKEHHBIC  BBIUMUCICHMS, TpaBUjiia  OKPYTJICHUS,
NPUKUAKY U OLIEHKY PE3YyJIbTaTa BEIYMCIICHHUI;

CBOOOJIHO OIEPUPOBATH TMOHSATHEM: CTENIEHb C I1EJbIM IOKa3aTelieM,
UCIIOJIB30BaTh MOJIXOMASIIYI0 (OpMYy 3amuch JEHCTBUTENBHBIX YHCEN IS
pelIeHUs MPAKTUYECKUX 3a7]a4 U MPEJICTABICHUS JaHHbIX;

CBOOOJIHO  OMEpHUpOBaTh  TOHATHEM:  apUPMETHUUECKUH  KOPECHBb
HaTypaJlbHOW CTETICHH;

CBOOOJIHO  ONEPUPOBATh TOHATHEM: CTENEHb C  paIlMOHAIBHBIM
NOKa3aTeNeM;

CBOOOJIHO ONEPUPOBATh TMOHATUSAMU: Jorapud™ UHcCla, JACCATUYHBIE U
HATypaJIbHBIC JIOTAPU(PMBI;

CBOOOJTHO OTEpUPOBATH MOHSATUSIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC
YHUCJIOBOTO apryMEHTA;

ONEpPUPOBATh MOHATUAMH: ApPKCHUHYC, AapKKOCHMHYC W apKTaHT'€HC
YHUCJIOBOTO apryMEHTA.

YpaBHeHUs 1 HEPABEHCTBA:

CBOOOJHO  OMEpUpOBaTH  MOHATUSIMHU:  TOXAECTBO,  ypaBHEHHE,
HEpPaBEHCTBO,  PABHOCHUJIBHBIE  YpPaBHEHHMSI U  YpaBHEHHS-CIEICTBUS,
PaBHOCUJIbHBIE HEPABEHCTBA;

NPUMEHSTh Pa3IMYHBIE METOJABl PEIICHHUS PAlUOHANBHBIX U JIPOOHO-
pallMOHATbHBIX YpPaBHEHUW, NPUMEHSATH METOJ WHTEPBAJOB [JIsl PELICHUS
HEPaBEHCTB;

CBOOOJTHO OMEPUPOBATH MOHSATHSAMHU: MHOTOWIEH OT OJIHOW TEPEeMEHHOM,
MHOTOWIEH C LEeIbIMH KOd(h(UIMEeHTaMU, KOPHU MHOTrOYJIeHa, MPUMEHSTH
JICJICHHE MHOI'OYJICHA Ha MHOTI'OWIEH C OCTAaTKoOM, TeopeMy be3dy u teopemy
Buera nns pemenuns 3anady;

CBOOOJTHO OIEPUPOBATH MOHATUAMH: CHCTEMa JIMHEWHBIX YpPaBHEHUM,
MaTpula, ONpENeTUTEeNb MATpUllbl 2 X 2 W €ro reoMeTPUYECKUl CMBICIH,
WCIIOJIb30BaTh CBOMCTBA OmpenenuTenss 2 X 2 1 BBIYUCICHUS €r0 3HA4YCHUS,
[IPUMEHATh ONPEACHUTENN [JIsl PELICHUS CHUCTEMBl JIMHEUHBIX YPaBHEHHU,
MOJICJIMNPOBATh pPEAIBbHBIE CUTyallMd C IIOMOLIBK0 CUCTEMbI JIMHEUHBIX
YPaBHEHUW, MCCIEA0BATh IOCTPOCHHBIE MOJEINW C TMOMOIIBIO MaTpull M
onpeAeauTeNe, THTEPIPETUPOBATH MTOTYYEHHBIN PE3YJIbTAT;

UCIIOJIb30BaTh CBOWMCTBA JEHCTBUM C KOPHSAMU ISl MPeoOpa3zoBaHUS
BBIPAKCHUU;

BBITIONHATE MPEOOpPa30BaHUS UYWCJIOBBIX BBIPAKEHUN, COJEPKAIINX
CTEIIEHU C PALIMOHAIBHBIM IMOKA3aTEIEM;

HCMOJIb30BaTh CBOWCTBA norapudmon JUISL npeoOpa3oBaHus
TorapuMUYECKUX BBIPAKECHUI;



CBOOOIHO OMEPHUPOBATH MOHATHSAMH: HPpAMOHATbHBIC, TTOKAa3aTeIbHbIC U
jgorapuMUUECKUe yYpaBHEHHs, HAXOAUTh WX PEIIEHUS C MOMOIIBIO
PaBHOCHJIBHBIX MEPEXOA0B MM OCYIIECTBIISISI MPOBEPKY KOPHEH;

NPUMEHSATD OCHOBHBIE  TPHUTOHOMETPHUYECKUE dopmyner  ams
npeoOpa3oBaHus TPUTOHOMETPUIECKUX BBHIPAKEHUH;

CBOOOJIHO ONEpUPOBATH TOHSATHEM: TPUTOHOMETPHUYECKOE YypaBHEHUE,
OPUMEHATH HEOOXOoAMMBIE (OPMYNBI [ PEIICHHS OCHOBHBIX THUIIOB
TPUTOHOMETPUIECKUX YPABHEHHIA;

MOJICTHPOBATh peajbHbIE CHUTyallud Ha S3bIKE alreOpbl, COCTaBIAThH
BBIPQXKCHHSI, YpaBHEHHs, HEPAaBEHCTBA IO YCJIOBHIO 3aJa4d, HCCIEAO0BATh
MOCTPOEHHBIE MOJIETN C MCIIOJIb30BaHUEM amlmapara aireOps.

DYyHKIUM U TPAPUKU:

CBOOOJIHO OMEpUPOBATH MOHATHAMH: (QYHKIHUSA, CHOCOOBI 3aJaHus
(yHKIMHU, B3aUMHO OOpaTHble (DYHKIUK, KOMMO3UIMSA (QYHKIUH, Trpaduk
(yHKIHH, BBITOTHATH dJIEMEHTapHbIE TPeoOpa3oBanus rpadukoB QyHKIIHIA;

CBOOO/IHO OTEPHPOBATH MOHATHIMH: 00JIACTH ONPEACICHUS 1 MHOXXECTBO
3HaYeHU PYHKINU, HYTH QYHKIIUA, IPOMEXKYTKH 3HAKOITOCTOSHCTBA;

CBOOO/IHO OIEpPHPOBATH TOHATUSMHU: YETHBIE W HEUETHBIC (YHKIUH,
nepuoandeckue QyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MaKCUMYyMBI
1 MUHHUMYMBI (QyHKIMM, HanOoJsblllee ¥ HaWMMEHbIee 3Ha4YeHHWE (YHKIUH Ha
IPOMEXKYTKE;

CBOOOJ/IHO OTIEpUPOBATH TIOHATUSIMU: CTEIICHHAsI (PYHKIHUS C HATypaJIbHBIM
U 1IEJIBIM TOKa3ateneM, TpaduK CTeIeHHON (YHKIUU ¢ HATYpPaJIbHBIM U LEJTbIM
nokasaresieMm, rpaduk KOpHS N-0il cTereHHu Kak (QYHKIMHU OOpaTHOM CTETEeHH C
HATypaJIbHBIM ITOKa3aTeNIEeM;

OIEepUpPOBATh MOHATUSMU: JIMHEHHAs, KBaApaTUYHAs U APOOHO-TUHEHHAas
(GYHKIIMK, BBIONHATH JJIEMEHTAPHOE UCCIENOBAaHWE M TOCTPOEHUE HX
rpaduKoB;

CBOOOJTHO OIEPUPOBATH MOHATHIMU: MOKa3aTeNbHAs U Jorapupmudeckas
GbyHKIMHM, UX CBOMCTBA M rpadUKH, UCIOJIH30BaTh UX TpauKH I peIIecHUs
YpPaBHEHHM;

CBOOOJTHO OTEpPUPOBATH MOHATUSMU: TPUTOHOMETPUYECKAs OKPYKHOCTb,
OTIpeJICICHHE TPUTOHOMETPUUECKUX (DYHKITMI YUCTIOBOTO apryMEHTa,

UCIIONIb30BaTh Tpaduku (QYHKIUN JUIsI KCCIEAOBAaHUS TPOIECCOB H
3aBUCUMOCTEM MPU PEIICHUHU 3a1a4 U3 IPYTUX YUYeOHBIX IPEIMETOB U PeaIbHOU
’KU3HU, BEIPAKATh (DOpMYyTIaMU 3aBUCUMOCTH MEXKIY BETMUMHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CBOOOJIHO ONEPUPOBATh MOHATHAMU: apudMeTndecKas 1 reoMeTpruuecKas
nporpeccusi, 0eCKOHEYHO yObIBaIOIasi TeOMETpHUeCcKasi MPOrPeCCHsl, IMHSHHBIN
U OKCIIOHEHLIMAJbHBIM pOCT, (¢opMyla CIOXKHBIX IPOLEHTOB, HUMETh
MpEeJICTaBICHNUE O KOHCTAHTE;

UCMOJIb30BaTh MPOTPECCUN JUIS PEIICHUs PEalbHBbIX 3a7ad MPHUKIATHOTO

XapakTepa;
CBOOOJTHO OMEPUPOBATH TMOHSATHUSMH: TOCIEAOBATEILHOCTh, CIOCOOBI
3a1aHus MOCJIe1I0BATEIbHOCTEM, MOHOTOHHBIE u OrpaHUYEHHBIE

MOCJIE€I0BATEIbHOCTH, IOHUMATh OCHOBBI 3apPOXKJICHHUS MAaTeMaTHYECKOIo
aHaJIu3a Kak aHain3a 0ECKOHEYHO MaIbIX;

CBOOOJHO OTMEpUPOBATh MOHATHUSMU: HENPEPHIBHbIE (YHKINUHA, TOYKH
paspsbiBa rpaduka QyHKIUU, aCUMIOTOTHI Tpaduka QyHKIUU;

CBOOOJIHO ONEpPUPOBATh MOHATHEM: (YHKIIUS, HENpEphIBHAs HAa OTpPE3KeE,
MIPUMEHSITh CBOMCTBA HEMPEPBIBHBIX (DYHKIUI JIJIsl pelIeHUs 3a/1aY;



CBOOOJHO ONEpPHPOBATH MOHATUSAMU: TEpBas W BTOpas MPOU3BOAHBIC
(GyHKIUMH, KacaTeabHas K rpaduky ¢ yHKLINH;

BBIYUCIIATh  IPOU3BOAHBIC CYMMBI, IPOU3BEIECHHUA, YaCTHOIO W
KOMITO3ULIMH IBYX (PYHKIUH, 3HaTh IPOU3BOAHBIC 3JIEMEHTAPHBIX (PYHKIINH;

UCIIOJIb30BaTh F€OMETPUUYECKUNA U (PU3NYECKUN CMBICT MPOU3BOAHON IS
pelIeHus 3a1ay.

MHoxecTBa U JIOTHKA:

CBOOOJHO  OMEpUpOBaTh TMOHATUSMH: MHOXKECTBO, OINEpaluyd HaJ
MHOKECTBAMU;

VICIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar i OIHUCAaHUs
peaNbHbIX MPOILIECCOB U SIBJICHUM, MPU pEUICHUH 3a7ad U3 JAPYTUX YUEOHBIX

mpeaMETOB,
CBO6OIIHO ONICPUPOBATH NMOHATHAMU. OIIPCACIICHHUC, TCOPEMA, YPABHCHUC-
CJICACTBUC, CBOMCTBO MaTEMaTHU4YCCKOI O 06’BCKTa, JA0Ka3aTcIabCTBO,

PABHOCUJIbHBIC YPABHEHHUs U HEPABEHCTBA.

K xonmy oOydenuss B 11 kjacce oOydaromMiicss MOJYYUT CIEAYIOIIUE
IpEeIMETHBIE PE3YJbTAThI IO OTACIBHBIM TeMaM padoyeil mporpaMMbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHUYECKOTO aHAIU3a:

Yucia 1 BBIYUCIICHHSA:

CBOOOJTHO OIEpUPOBaTh TMOHATUSMU: HATypaldbHOE M I1EJI0€ YHUCIIO,
MHOKE€CTBA HAaTYypaJbHBIX U LEJIBIX YUCEN, UCIIOJIB30BaTh IIPU3HAKHU JIEIIMMOCTHU
uensix uucen, HOJ[ m HOK HaTypanbHbIX uMcen g pELICHUS 3ajad,
OPUMEHATH ANrOpuT™M EBKIINIA;

CBOOOJTHO ONEPUPOBATH TOHITHEM OCTaTKa IO MOJYJI0, 3alHChIBAThH
HaTypaJbHbIC YNCIIA B PA3JIMYHBIX IO3ULIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJTHO OIEPUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCIO M MHOKECTBO
KOMIUIEKCHBIX YHUCEJN, MPEACTABIATh KOMIUIEKCHBIE YKCiia B alredpandeckon u
TPUTOHOMETPUYECKON (HOpME, BBHIMOIHATH apU(PMETHUECKUE ONEePALUd C HUMH
¥ N300pakaTh Ha KOOPAUHATHOM IIIOCKOCTH.

YpaBHeHUs 1 HEPABEHCTBA:

CBOOOJTHO OMEPHUPOBATH MOHATUSIMU: UPPAIMOHATIbHBIE, TIOKa3aTEIbHBIC U
norapuMUYECKUEe HEPABEHCTBA, HAXOJIUTh WX PEHICHUS C MOMOIIBIO
PaBHOCHUJIBHBIX IIEPEX0/I0B;

OCYIIECTBJISITh OTOOpP KOpHEH TpU PEIICHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS,

CBOOOJTHO OINEPUPOBATH TOHATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHATh HE0O0XOoAuMble (OPMYJIBI JJIs PEIICHHUS OCHOBHBIX THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOO/IHO ONEPUPOBATH MOHITUAMU: CUCTEMA U COBOKYITHOCTh YpaBHEHUIN
U HEpPAaBEHCTB, PAaBHOCUJIBHBIE CHCTEMBI M CHUCTEMBI-CIEICTBHs, HAXOIUTh
peleHnss CHCTEMBl M COBOKYIIHOCTEM palMOHAIBHBIX, WPPALUOHAJIBHBIX,
MOKa3aTeJIbHBIX U JIOrapu(pMUYECKUX YPAaBHEHUI U HEPABEHCTB;

pemars palrOHaJbHEIE, VppALMOHAJIbHBIE, IIOKa3aTEeJIbHBIE,
jgorapuMHUYECKUE U TPUTOHOMETPUYECKHE YpaBHEHHs M HEpPaBEHCTBA,
COZIeprKallie MOYJIM U IApAMETPBIL;

OPUMEHSATH Tpa)MuecKre METObI U1l PELICHNS YPABHEHUI U HEPABEHCTB,
a TaK)Ke 3a7a4 C mapameTpamu;

MOJIEJIMPOBATh pPEAJbHBIE CHUTyallud Ha S3bIKE anreOpbl, COCTaBIATh
BBIPQ)KCHUS, YPABHEHUS, HEPABEHCTBA M MX CHUCTEMBI II0 YCJIOBHUIO 3a/a4H,
HCCJIEI0BAaTh MOCTPOEHHBIE MOJENIM C HCIOJb30BAHMEM alapaTta ajareopsl,
MHTEPIPETUPOBATH ITOTYYCHHBIA PE3yJIbTaT.



DyHKIUHN U TPaPUKH:

CTpPOUTh TpaUKU KOMIO3ULMH (YHKUUHA C MOMOIIBIO 3IEMEHTAPHOIO
MCCJIEI0BAHNS U CBOMCTB KOMIO3UIIMU ABYX ()YHKIIHIA;

CTPOUTh TE€OMETpUYecCKHMe oOpa3bl YpaBHEHHH U HEPABEHCTB Ha
KOOPJVHATHOM IUIOCKOCTH;

CBOOOJTHO OMEPUPOBATH MOHATUSAMHU: TPAPUKA TPUTOHOMETPUUECKUX
byHKIMI;

OPUMEHATh (DYHKIMHM UIsi MOJAEIMPOBAHUS M MCCIEIOBAaHUS pPeabHBIX
IIPOLIECCOB.

HavaJjia MaTeMaTH4€CKOro aHAJIHM3A:

UCIIOJIb30BaTh ~ NPOM3BOJIHYIO  JJIsl  UCcleAoBaHMs  (QYHKUMUA  Ha
MOHOTOHHOCTb U 3KCTPEMYMBI;

HaXOAUTh HanOObIlIee U HAUMEHbIIee 3HaYeHUs! (YHKIIMKU HETPEPbIBHOU
Ha OTPE3KE;

UCITIOJIB30BATh MPOU3BOJHYIO JUISl HAXOXKAEHUS HAWIY4dlIEro PEIICHUS B
OPUKIAJHBIX, B TOM YHUCJIE COLUMAJIbHO-DKOHOMUYECKHX, 3ajJadax, i
OTIpEJICICHUs] CKOPOCTM U YCKOpPEHHs Ipoliecca, 3aJaHHOTro (HOopMysoi wiu
rpadukom;

CBOOOJTHO OIEpUPOBATH MOHATHSAMU: TMEPBOOOpa3Hasi, ONpeneaEHHBIN
UHTETpaji, HAaXOJIUTh MEPBOOOpPA3HBIC ANEMEHTAPHBIX (DYHKIHMI W BBIYUCIATH
uHTerpan no ¢popmyne Hetorona-Jleitonuiia;

HaXOAUTh IUIOMAAN TUIOCKUX (GUTYp U OOBEMBI TeJl C MOMOIIBIO
UHTErpana;

UMETh IPEICTABICHUE O MAaTeMATUYECKOM MOJEIUPOBAHUU HA IIpUMEpe
cocraBieHus quddHepeHINaTbHBIX YpaBHEHUIH;

pemars NpUKIagHbIe 3a4a41, B TOM YUCIIE COLMAIBHO-3KOHOMUYECKOIO U
¢usnyeckoro  xapakrepa,  CpeICTBaMHU  MaTeMaTHYECKOro  aHaJIM3a.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

Ne
n/
n

HaumeHoBaHue pa3ae/ioB
U TeM MPOrpamMmbl

KoaunuecTBo 4acos

KoHTpoJbHbIE
Bcero
padoTbI

IIpakTH4eckue
padoThI

JuexkTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE peCypChl

MHO0%ecTBO
JNENCTBUTEIIBHBIX YUCEI.
MHoOrouneHsI.
PanvionaneHbIE ypaBHEHUS
1 HepaBeHCTBA. CUCTEMBI
JIMHEWHBIX YPAaBHEHUN

24 1

DYHKIUU U TPaPUKH.
CrenenHast GyHKITUSA C
IEJTBIM TTOKa3aTeIeM

12 1

ApubMeTHnIecKnii KOpeHb
N-0#1 CTENEeHMU.
HppaunonanbHbie
ypaBHEHUS

15 1

[TokazarenpHas GyHKIUS.
[TokazarenbHbIe ypaBHEHUS

10 1

Jlorapudmuueckas
GbyHKIHS.
Jlorapudmuueckue
ypaBHEHUS

18 1

Tpuronomerpuueckue

22 1




BBIPAXKCHUS U YPABHEHUS

TlocnenoBarenbHOCTH U

10
IIPOrpeccuun

HenpepriBHble (QyHKIMH.

[TpownsBogHas 20

[ToBTOpenue, o6o01IICHNE,

cUCTeEMAaTHU3alus 3HaHNN

OBIIEE KOJIMYECTBO

YACOB I10 ITPOI'PAMME 136




11 KJIACC

Ne
n/
n

HaumeHoBaHue pa3ae/ioB
U TeM MPOrpamMmbl

KoaunuecTBO 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTH4eckue
padoTsI

JuexkTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE peCypChl

Uccnenoanue hyHKINM ¢
MOMOIIBIO TPOU3BOIHOM

22 1

[TepBooOpaznas u
HHTETrpaj

12 1

I'paduku
TPUTOHOMETPHUUECKHUX
GyHKIMH.
TpuroHomerpuyeckue
HEpaBEHCTBA

14 1

HppaunonanbHsie,
roKasaresbHble U
norapupmMuuecKue
HEpaBEHCTBA

24 1

KowmruiexcHble uncia

10 1

HaTypaJ'ILHHC H ICJIbIC
qucjia

10 1

Cucremspl paliuOHaIbHbIX,
UppalMOHAIBHBIX
[IOKA3aTeIbHBIX U
Jorapu(pMUIECKUX
YPaBHEHUH

12 1




3ajauu ¢ nmapameTpamMmu 16 1
[ToBTOpeHwue, 0606H16HIiI€, 16 5
cucreMarui3anus 3HaHUUu
OBIIEE KOJIMYECTBO
136 10

YACOB I10 ITPOT'PAMME







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydyeHust

DJIeKTPOHHbIE
uudposeie
o0pa3oBartejibHbIE

pecypchbl

MHO3K€eCTBO, ONepaIuy HaJl
MHOKECTBAMH M UX CBOMCTBA

Huarpammsl Diinepa-Benna

[IpuMeHeHne TeopeTHKo-
MHOY»ECTBEHHOTO aIapara
JUI PEIICHUs 3a1a4

PanmmonanbHbie yucia.
OOBIKHOBEHHBIE U
JECATUYIHBIC TPOOH,
MPOIICHTHI, OECKOHEYHBIC
MePUOANYECKHIE IPOOH

PanmoHanasHbBIE YKCIa.
OOBIKHOBEHHBIE H
JECATUYIHBIC IPOOH,
MPOIICHTHI, OECKOHEYHBIC
MIePUOANYECKHIE TPOOH

[Tpumenenue apooGeit u
MPOLIEHTOB JUIS PELICHUS
NPUKIIaJHBIX 3a/1a49




[Tpumenenue apoodeit u
IMPOLUCHTOB JId pCHICHUSA
IMPUKIAAHBIX 3aaa4

JlelicTBUTEIbHBIEC YHCIIA.
PanmonanesHbie 1
HWppalMOHAIbHBIE YHCIIA

Apudmernueckue ornepanuu
C ICUCTBUTEIHHBIMH YHCTIAMU

10

Monynbs AeCTBUTEIBHOTO
YHUCJIa U €T0 CBOMCTBA

11

[IpuOnmxEHHBIE BRIYUCIICHUS,
MpaBUJIa OKPYTJICHUS,
MIPUKUIKA U OLIEHKA
pe3yJsbTaTa BRIYUCICHAN

12

OCHOBHBIE METOIBI PEIICHUS
LIETTBIX U APOOHO-
palMoHaIbHBIX YPABHCHHUH 1
HEPABCHCTB

13

OCHOBHBIE METOIbI PEILICHUS
LIEJIBIX U APOOHO-
palMoHAIBLHBIX YPAaBHECHUN U
HEPAaBCHCTB

14

OCHOBHBIE METOIbI PEILICHUS
LEeNBIX U JPOOHO-
palMoHAIBLHBIX YPaBHECHUN U
HEPaBEHCTB




15

MHOrouieHsl 0T OJHOMN
nepeMeHHou. Jlenenune
MHOTOYJIEHAa HA MHOTOWIEH C
ocraTtkoM. Teopema besy

16

MHOTOYJIEHEI C O EeJIbIMU
ko3¢ punmentamu. Teopema
Buera

17

Pemenne cucreM JUHEHHBIX
ypaBHEHUU

18

Pemenne cucreM JUHEHHBIX
ypaBHEHUU

19

Marpuiia cucTeMbl JIMHEHHBIX
ypaBHeHUH. Onpenenuresib
MAaTPHUILbI 2X2, €ro
F€OMETPUUYECKUN CMBICT U
CBOMCTBA; BEIYHCIICHHUE €TI0
3HAYEHUS

20

Onpenenurenb MaTPULBLI 2X2,
€ro TeOMEeTPUYECKHUIl CMBICT U
CBOICTBA; BHIYUCIIEHUE €TO
3HAYCHUS

21

IIpumeHenne onpenennTes
JUISL PELLIEHUS CUCTEMBI
JIMHEWHBIX YpaBHEHUN

22

Pemienue MMPUKIIAIHBIX 3a1a4
C IIOMOIIIBIO CUCTCMbI




JIMHEWHBIX YPaBHEHUN

23

Pemenne npukiaaHeIx 3a1a4
C IOMOIIBIO CUCTEMBI
JIMHEWHBIX YPaBHEHUN

24

KonTponasHas padora:
"PanimonanbHbIe ypaBHEHHS U
HepaBeHcTBa. CHCTEMBI
JUHENHBIX ypaBHEHUN"

25

OyHKIHUSA, CTTIOCOOBI 3a1aHus
¢byskun. Bzanmuo
oOpaTHble QYHKIHH.
Kommnozumus ¢yakimia

26

I'padux byHKIIAN.
DJieMeHTapHbIe
npeoOpazoBaHus TpauKoB

byHKINN

27

Ob6nacTh onpeaeneHus u
MHO>KE€CTBO 3HAYCHHI
¢dbyakuuu. Hynmu ¢yHKIum.
[IpomexxyTku 3HaK
MIOCTOSIHCTBA

28

YETHbIC U HEUETHBIC
¢byukuun. [epuonnyeckue
¢byukun. [IpomexyTku
MOHOTOHHOCTH (PYHKIIUU

29

MaKCI/IMYMI)I U MUHUMYMBI




¢bynkuuu. Haubonpmee u
HaMMEHbIIIee 3HAYCHUE
(GYHKIMHU Ha TPOMEKYTKE

30

JInneliHas, KBapaTU4Has U
npoOHo-THHEHHas pyHKIHH

31

DneMeHTapHOE UCCIIeIOBAaHNE
1 IOCTPOEHHE TPaUKOB ITHX

byHKIINN

32

DJIEMEHTapHOE UCCIIETOBAHUE
U IOCTPOEHUE TPadUKOB ITUX

byHKINNA

33

CrereHp ¢ HelbIM
nokazareyieM. buaom
Hrrotona

34

Crenelb ¢ LEIBIM
nokazareyieM. buaom
Hrrotona

35

CrenenHas GyHKITUSA C
HaTypaJbHbIM U LIEJIBIM
noka3areiieM. E€ cBolicTBa u

rpaduk

36

KontponbHas padoTa:
"Crenennas ¢pynukuus. Eé
cBoiicTBa u rpaguk"

37

ApupmeTrrueckuii KOpeHb
HaTypaJIbHOM CTEIEHU U €T0




CBOICTBA

38

ApupmeTrnueckuii KOpeHb
HAaTypaJbHOMU CTEIIEHU U €ro
CBOMCTBA

39

[TpeobpazoBaHust YHCIOBBIX
BBIPAXKEHUH, COJIEpKAIINAX
CTETeHU U KOPHU

40

[IpeobpazoBaHust YHCIOBBIX
BBIPAKEHUH, COACPKAIINX
CTENIEH! U KOPHHU

41

[IpeoOpazoBaHust YHCIOBHIX
BBIPAKEHU, COACPKAIINX
CTEIEHU U KOPHU

42

UppannonanbHbie
ypaBHeHUsA. OCHOBHBIE
METO/IbI pElIeHUS
UppalMOHANILHBIX YPaBHEHHM

43

HppanuonanbHbie
ypaBHeHUs. OCHOBHbBIE
METO/IbI peIICHHS
UppalMOHANILHBIX YPAaBHEHHM

44

HppaunoHaibHble
ypaBHeHUs. OCHOBHbIE
METO/IbI PELICHUS
UppalMOHAIBHBIX YPaBHEHUN

45

PaBHOCHUIIBHEIE Mepexobl B




PCIICHNU UPPALUOHAIBHBIX
YpaBHEHU I

46

PaBHOCHIBHEIE Nepexobl B
PEIICHNHU UPPALUMOHAIBHBIX
YpaBHEHU I

47

PaBHOCHIBHEIE Nnepexobl B
PEIICHNHU UPPALUOHAIBHBIX
YpaBHEHUU

48

PaBHOCHIBHEIE Nepexobl B
PEIICHNHU UPPALUOHAIBHBIX
ypaBHEHUU

49

CpoiicTBa u rpaguk KOpHS N-
Ol cTeneHH Kak (PyHKITMH
00paTHOM CTETIEHU C
HaTypaJIbHbIM TOKa3aTelieM

50

CaoiicTBa u rpaduk KOpHS N-
O CTETIeHU KaK YHKITHH
00paTHOM CTENEeHH ¢
HATYpPaJIbHBIM ITOKA3aTeIIeM

51

KounTponbHas pabora:
"CpoiicTBa 1 rpaduK KOpHS
N-O CTETEHHU.
Uppanmonanbusie
ypaBHeHus"

52

CreneHb ¢ pallMOHAIbHBIM
oxasaTrelieM U €€ CBOMCTBA




53

Crenenb ¢ palluOHAIbHBIM
IIOKa3aTeJieM U €€ CBOMCTBa

54

Crenenb ¢ palliOHAIbHBIM
IIOKa3aTeJieM U €€ CBOMCTBA

55

[TokazarenpHas QyHKIMA, €€
CBOICTBa U rpaduk

56

Ucnonws3oBanue rpadpuka
(GYHKIMM JUTS peIeHUs]
ypaBHEHUU

57

Hcnonws3oBanmne rpaduka
(GYHKIMM JUTSL pereHust
ypaBHEHUU

58

[Toka3zarenbHble ypaBHEHUS.
OCHOBHBIE METOIbI PELLICHUS
MOKa3aTeIbHbIX YpaBHEHUN

59

IlokazaTennHBIC YpaBHCHMU.
OcCHOBHBIC MCTOABI pECIICHUSA
II0Ka3aTCJIBbHBIX ypaBHeHI/Iﬁ

60

IlokazarennHBIC YpaBHCHMU.
OCHOBHBIC MCTObI PCHICHHA
IIOKa3aTCIBbHBIX ypaBHeHI/Iﬁ

61

KonTtponrHas padoTa:
"IlokazarenbHas GyHKIIUS.
Iloka3zarenbHble ypaBHEHUS"

62

Jlorapugm uyucna. CoiicTBa
norapudpma




Jlorapudwm gucna. CBoiicTBa

63
norapudma

64 Jlorapudwm gucia. CBoiicTBa
norapudma

65 JlecsiTHUHBIC U HATYpATbHBIC
Jorapu@msl

66 JlecsiTHUHBIC U HATYPATbHBIC
Jorapu@msl
[IpeobpazoBanue

67 BBIpAKEHUH, COJIEpPIKAIIUX
Jorapu@msl
[IpeobpazoBanue

68 BBIpAKEHUH, COJIEpIKAIINUX
sorapudmsl
[IpeobpazoBanme

69 BBIpAKEHUH, COJIEpIKAIIUX
sorapudmbl

70 Jlorapudmudeckas GyHKIINS,
e€ cBoiicTBa U rpaduk

71 Jlorapudmuueckas GyHKIHS,
e€ cBolicTBa U rpaduk
Hcnonb3oBanue rpaduka

72 GYHKIMH JUTSL peIIeHUS
YpaBHEHUH

73 Hcnonb3oBanue rpaduka

GYHKIHH JUTSL peIICHUST




YpaBHEHUI

74

Jlorapudmmuueckue
ypaBHeHUs. OCHOBHbBIE
METO/Ibl PEIICHUS
norapupMUIECKUX
YpaBHEHUU

75

Jlorapudmuueckue
ypaBHeHUs. OCHOBHbBIE
METO/IbI PEIICHUS
JorapuPMUIECKuX
ypaBHEHUU

76

Jlorapudmuueckue
ypaBHeHUsA. OCHOBHBIE
METO/IbI pelIeHUS
JorapuPMUIecKuX
ypaBHEHUU

77

PaBHOCUIIbHBIE TIEpEXObl B
pelIeHUH JorapuPMUUECKUX
ypaBHEHU M

78

PaBHOCUIIBHBIE IEpEXOBI B
peleHnH JorapupMIUUecKux
YPaBHEHUI

79

KonTtposnrHas padora:
"Jlorapudpmuueckas
¢ynkuus. Jlorapupmuueckne
ypaBHeHus"




80

CuHyc, KOCUHYC, TAHT€HC U
KOTaHT'€HC YHCIIOBOTO
apryMeHTa

81

Cunyc, KOCUHYC, TAHT€HC U
KOTaHT'€HC YHCIIOBOTO
aprymMeHTa

82

ApKCHHYC, apKKOCHHYC U
ApPKTaHI'€HC YK CIIOBOTO
aprymeHTa

83

ApKCHHYC, apKKOCHHYC U
ApPKTaHI'€HC YK CIIOBOTO
aprymeHTa

84

Tpuronomerpudeckas
OKPY’KHOCTb, OIIpeIeIICHHE
TPUTOHOMETPHUYECKHUX
(YHKIIUNA YUCIIOBOTO
aprymeHra

85

Tpuronomerpuueckas
OKPY>KHOCTb, OIIpeJIeIICHHE
TPUTOHOMETPUYECKHUX
(GYHKIHI 4UCIOBOTO
aprymeHra

86

OCHOBHBIE
TPUTOHOMETPUYECKHUE

bopmyIbl

87

OCHOBHBIE




TPUTOHOMETPUYCCKUE
bopmybl

88

OCHOBHBIE
TPUTOHOMETPUYECKUE

bopmybl

89

OCHOBHBIE
TPUTOHOMETPUYECKUE

(bopMyIbl

90

[IpeoGpa3zoBanue
TPUTOHOMETPHUYECKIX
BBIPAKEHUI

91

[IpeoGpa3zoBanue
TPUTOHOMETPUUYECKHX
BBIPAKECHUU

92

[IpeobpazoBanme
TPUTOHOMETPHUYECKHUX
BBIPKCHUI

93

[IpeobpazoBanue
TPUTOHOMETPUYECKHUX
BBIPAKECHUIN

94

Pemenue
TPUTOHOMETPUYECKHUX
YPaBHEHUI

95

Pewrenne
TPUTOHOMETPUYECKUX
YPaBHEHUN




Pemenne
96 TPUTOHOMETPHUYECKIX
YpaBHEHU I

Pemenne
97 TPUTOHOMETPUUECKHUX
YpaBHEHUU

Pemenne
98 TPUTOHOMETPHUYECKIX
ypaBHEHUU

Pemrenne
99 TPUTOHOMETPHUYECKIX
ypaBHEHUU

Pemrenne
100 | TpUrOHOMETPUUYECKUX
ypaBHEHUU

KontponbHas padoTa:
"TpuroHoMerpruyeckue
101 | BBIpaKECHHS H
TPUTOHOMETPHUYECKHE
ypaBHEHUS"

ITocnenoBaTenbLHOCTH,
CIIOCOOBI 3aJaHHUs

102 [IOCJIEIOBATEILHOCTEMN.
Metoa MmaTeMaTHYECKOM
WHIYKIAN

103 MOHOTOHHEIE U




Ol"paHI/I‘IeHHbIC
[MOCJIEI0OBATEILHOCTH.
Hcropus ananusa
OCCKOHEYHO MaJIbIX

104

Apudpmernueckas
nporpeccust

105

I'eomerpuueckas mporpeccust

106

beckoneuyHo yObIBarormast
reOMeTpHYeCcKast MPOTPEeCCHs

107

CymMma GecKOHEYHO
yObIBaroLIei reoMeTpruYecKoi
Mporpeccuun

108

JIuHelHbI 1
AKCIIOHEHIIMAIbHBIN POCT.
Yucno e. @opmyina CI0KHBIX
MIPOLIEHTOB

109

JIunelnHbIil n
AKCMOHEHIIMAILHBIN POCT.
Yucno e. Dopmyina CIOKHBIX
MIPOLIEHTOB

110

Vcnonbp3oBaHue Nporpeccuu
IUISL PELIeHUs] pealbHbIX
3aJja4y NPUKJIaIHOTO
XapakTepa

111

KonTponsnas pabora:
"[TocneqoBaTeNbHOCTH U




nporpeccun”

HenpepriBHble QYyHKIMM U UX

112 .
CBOMCTBA

113 Touka paspbiBa. ACHMITOTHI
rpadukoB QyHKUINN

114 CpoiicTBa (hyHKIMI
HENPEePHIBHBIX HAa OTPE3KE

115 CpoiicTBa (hyHKIMH
HENPEPBIBHBIX HA OTPE3Ke

116 Merto1 UHTEPBAJIOB IJIst
peleHus HePaBeHCTB

117 Meto1 UHTEPBAJIOB IJIst
pelIeHNs HEPaBEHCTB

118 Meto1 UHTEPBAJIOB ISt
pelIeHNs HEPaBEHCTB
[IpumeneHnne CBONCTB

119 | nHenpepbIBHBIX (DYHKIHM 17151
pelieHus 3a1a4y
[IpumeneHnne CBONCTB

120 | wenpepsIBHBIX QPYHKUIUN A5t
pelieHus 3aaa4y
[IepBas u BTOpas

121 | P P
MIPOU3BOJIHBIE (DYHKITUU
OnpexaeneHue,

122 PeA

FCOMCTpI/I‘-ICCKI/Iﬁ CMBICIJI




IIPOU3BOTHOM

Omnpenenenue, GU3NIECKUi

123 .
CMBICTT TIPOU3BOTHOM

124 VYpaBHEHHE KacaTeIbHOU K
rpaduky GyHKIUU

125 YpaBHeHUE KacaTeIbHOU K
rpaguky GyHKIIUN

126 [Ipon3BOIHBIE 3IIEMEHTAPHBIX
byHKINN

197 [Ipon3BOIHBIE 3IIEMEHTAPHBIX
byHKINNA
[IpousBoHAS CYMMBI,

128 MIPOM3BEICHUSI, YACTHOTO U
KOMIO3UITUHU (DYHKITUH
[IpousBoHAS CYMMBI,

129 MIPOM3BEICHUSI, YACTHOTO U
KOMIMO3HUIUU (DYHKITUH
[IpousBoiHAS CyMMBI,

130 MPOM3BEICHUSI, YACTHOTO U
KOMITO3UIIUU (YHKIIMHA

131 KontponbHas padoTa:
"I[IpousBoanas"
[ToBTOpEenue, 06061IeHNE,

132 CHUCTEMATHU3AIUA 3HAHUN:

"VYpaBHeHus"




[ToBTOpenue, 060061ICHNE,

133 | cucremaru3arys 3HAHWIA: 1
"qDYHKIII/II/I"

134 Hrorosas KOHTpOJIbHAS 1 1
pabora

135 HroroBas KOHTpOJIbHAA 1 1
paborta

136 [ToBTOpenue, o6o0IIEHNE, 1
CHUCTEeMaTH3allusl 3HAHUI

OBUIEE KOJIMYECTBO YACOB
136 10

10 ITTPOI'PAMME




11 KJIACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTH4eckue
padoTsI

Jara
HU3yUYeHusi

DJIeKTPOHHbIE
uudposeie
oOpa3oBaTejibHbIE

pecypchbl

[IpuMeHeHne npon3BOIHON
K MCCIIEIOBAaHUIO (DYyHKITHI
Ha MOHOTOHHOCTb U
AKCTPEMYMBI

[IpuMeHeHne npon3BOIHON
K MCCIIEIOBAaHUIO (DYyHKITHI
Ha MOHOTOHHOCTb U
KCTPEMYMBI

[Ipumenenne mpou3BOIHOM
K MCCIICIOBAaHUIO (DYHKITHI
Ha MOHOTOHHOCTD H
AKCTPEMYMBI

[IpumeneHnne nporu3BOIHOM
K UCCJIeI0BAaHUIO (DYHKIIHI
Ha MOHOTOHHOCTb U
AKCTPEMYMBI

[IpumeHeHue Mporu3BOIHOM
K UCCIEeIOBAaHUIO (DYHKIIHIA
Ha MOHOTOHHOCTb U
KCTPEMYMBI




[IpuMeHeHne nponu3BOIHON
K MCCIICIOBAaHUIO (DYHKITHI
Ha MOHOTOHHOCTb U
AKCTPEMYMBI

HaxoxneHne HaubobIIero
Y HAaMMEHBIIIETO 3HAYCHUS
HenpepbrIBHON (DYHKIIMHM HA
OTpe3Ke

Haxoxaenue HaubobIero
Y HAaMMEHBIIIETO 3HAYCHUS
HenpepbrIBHON (DYHKIIMHM HA
OTpe3Ke

Haxoxnenne HanOoJIBIIETO
Y HAaMMEHBIIIETO 3HAYCHUS
HEeTpEepBHIBHOW (PyHKIIMM Ha
OTpe3Ke

10

Haxoxnenre HanOoJIbIIEro
Y HAMMEHBIIIETO 3HAUCHUS
HEeNPEPBHIBHOW PYHKITMHU Ha
OTpE3Ke

11

Haxoxnenue HaubobIero
Y HaUMEHBILIETO 3HAYCHUS
HEenpephIBHON (DYHKITMH HA
OTpe3Ke

12

HaxoxnaeHue HanOOJIBIIETO
1 HAMMCHBIICI'O 3HAYCHU A




HENpepbIBHON (QYHKIUHU Ha
OTpe3Ke

13

[IpuMeHeHne npon3BOIHON
JUI HaXO0XACHUS
HaWIY4IlIEero peleHus B
MIPUKIIAIHBIX 3a7a4ax

14

[IpuMeHeHne npon3BOIHON
JUIS HaXO0XACHUS
HAWTY4IIEero peieHus B
MIPUKIIAIHBIX 3a7jauax

15

[IpuMeHeHne nmpon3BOIHON
IUTSL OTIPENIEIICHUS] CKOPOCTH
U YCKOpEHUS Tpoliecca,
3aIaHHOTO (POPMYJION WITH
rpagukoM

16

[IpumeneHnne Tporu3BOIHOM
JUISL OIIPEJICIIEHUS CKOPOCTH
U YCKOpEHUS Tpoliecca,
3aJlaHHOTO POPMYIION WK
rpagpukomM

17

Kommnosunus ¢hyHkimit

18

Kommnosunus ¢yHkmmii

19

Kommnosunus ¢yHkmmii

20

I'eomerpuueckue oOpa3bl
YpaBHEHUH Ha
KOOPAMHATHOU IIJIOCKOCTH




21

I'eomerpuueckue oOpa3bl
YpaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

22

KonTponbHas padora:
"NccnenoBanue GyHKIHMA ¢
MTOMOTIIBIO TTPOU3BOTHON"

23

IlepBooOpa3Hasi, OCHOBHOE
CBOMCTBO NIEPBOOOPA3HBIX

24

[TepBooOpaznbie
AIIEMEHTapHBIX (PYHKIUH.
[IpaBuna HaxoxaAeHUS
MepBOOOPa3HBIX

25

[TepBooOpasnbie
AJIeMEHTapHBIX (PYHKITUH.
[IpaBuna HaxoxaeHUs
MepBOOOPA3HBIX

26

Hurerpai.
['eoMeTpuueckuii CMbICI
UHTerpaia

27

Breruucnenue
ONpeAeIEHHOTO UHTErpaja
o ¢opmyne Herotona-
JletioHuIa

28

Brruncienune
OTIPENIeIEHHOTO UHTErpaia
o ¢opmyne HeroToHa-




JletiOHua

29

[IpumeHeHnue naTErpaa
JJI1 HaXOXKACHUA
TI0MIAIeH TUIOCKUX PUTYP

30

IIpumeHneHnne naTErpaa
IUTSL HaXOKIEHNUSI 00BEMOB
TrCOMETPHUUCCKUX TCII

31

[Ipumeps! pemeHui
g epeHInanbHbIX
ypaBHEHUU

32

[Ipumeps! pemeHui
g epeHInanbHbIX
ypaBHEHUU

33

Maremarnueckoe
MOJENTUPOBAHUE PeaTbHbIX
MIPOLIECCOB C MOMOIIBIO
muddepeHnnanTbHBIX
ypaBHEHU M

34

KounTponbnas pabora:
"[TepBooOpa3nas u
uHTerpan”

35

Tpuronomerpuueckue
(bYHKIMH, UX CBOWCTBA U
rpaduxu

36

Tpuronomerpuueckue
(GyHKIMHU, UX CBOMCTBA U




rpaduKu

37

Tpuronomerpuueckue
(byHKIMHU, KX CBOHCTBA U
rpaduKu

38

Tpuronomerpuueckue
(GyHKIMY, UX CBOWCTBA U
rpaduxu

39

Tpuronomerpuueckue
(GyHKIMY, UX CBOWCTBA U
rpaduxu

40

OT160p KOpHEH
TPUTOHOMETPUYECKUX
YpaBHEHUH € MOMOUIBIO
TPUTOHOMETPUUYECKOM
OKPY>KHOCTHU

41

Ot60p KOpHEH
TPUTOHOMETPHUYECKIX
YpaBHEHHIA C TIOMOIIBIO
TPUTOHOMETPHUYECKOM
OKPY>XHOCTH

42

OT160p KOpHEH
TPUTOHOMETPHUYECKHX
YpPaBHEHUH C MIOMOIIIBIO
TPUTOHOMETPUYECKOU
OKPYKHOCTHU

43

OT10op KopHeit




TPUTOHOMETPUUECKUX
YPAaBHEHUH € TOMOILBIO
TPUTOHOMETPUYECKON
OKPY>KHOCTH

44

Pemenne
TPUTOHOMETPUYECKUX
HEpPABEHCTB

45

Pemenne
TPUTOHOMETPUYECKUX
HEpPABEHCTB

46

Pemenne
TPUTOHOMETPUYECKUX
HEpPABEHCTB

47

Pemrenue
TPUTOHOMETPHUICCKUX
HEPaBEHCTB

48

KonTponbnas pabora:
"I'paduknu
TPUTOHOMETPUYECKHUX
GyHKIHH.
Tpuronomerpuyeckue
HepaBeHCTBA"

49

OCHOBHBIC MCTObI

peuICHUs MMOKAa3aTCIbHBIX

HEPaBCHCTB

50

OCHOBHBIE METOIBI




pELIEHHS MTOKA3aTEIbHBIX
HEPABEHCTB

51

OCHOBHBIE METOIbI
pEIICHUS MOKa3aTeIbHBIX
HEPABCHCTB

52

OCHOBHBIE METOIbI
pEIICHUS MOKa3aTeIbHBIX
HEPABCHCTB

53

OCHOBHBIE METOIbI
pereHus
JoTapu(PMUIECKuX
HEPaBEHCTB

54

OCHOBHBIE METOIEI
perieHus
Jorapu(PMUIECKuX
HEPaBEHCTB

55

OcHOBHBIE METO/IbI
pelieHus
Jorapu(pMUIECKUX
HEPaBEHCTB

56

OcCHOBHBIE METO/IBI
pelieHus
Jorapu(pMUIECKUX
HEPaBEHCTB

57

OCHOBHBIE METOIbI
pElIeHUs UPPALMOHATBHBIX




HEpPABEHCTB

58

OCHOBHBIE METOIbI
PEIICHUS UPPANUOHATBLHBIX
HEPABCHCTB

59

OCHOBHBIE METOIBI
pEIICHUS HPPAMNOHATBHBIX
HEPABCHCTB

60

OCHOBHBIE METOIbI
pEIICHUS HPPAMUOHATBHBIX
HEPABCHCTB

61

I'paduaeckue meToap!
pelieHus: UpparMoOHATbLHBIX
ypaBHEHUU

62

I'paduaeckue meToap!
pElIeHUs UPPALMOHATBHBIX
ypaBHEHUU

63

I'padmyeckue meTo bl
pelIeHUs MOKa3aTeIbHbIX
ypaBHEHU M

64

I'padmyeckue meTobl
pelIeHUs MOKa3aTeIbHbIX
HEPaBEHCTB

65

I'paduueckue MeTo b1
peLieHus
Jorapu(pMUUECKUX
YPaBHEHUN




66

I'padmyeckue meTo b1
pereHus
norapupMUIECKUX
HEPaBEHCTB

67

I'padmgeckue MeTo b1
pereHus
JOTapu(PMUUECKUX
HEPaBEHCTB

68

I'paduaeckue meToap!
pelIeHUs M0Ka3aTeIbHbIX U
Jorapu(PpMUIECKUX
ypaBHEHUU

69

I'paduaeckue meToap!
pelIeHUs MOKa3aTeIbHbIX U
Jorapu(PMUIECKUX
ypaBHEHUU

70

I'padmyeckue meTobl
pelIeHUs MOKa3aTeIbHbIX U
Jorapu(pMUIECKUX
HEPaBEHCTB

71

I'padmyeckue meTobl
pellIeHUs MOKa3aTeIbHbIX U
Jorapu(PpMUIECKUX
HEPaBEHCTB

72

KonTponrHas padora:
"HppanmnoHalbHEIE,




II0Ka3aTCJIbHBIC U
Jorapu(pMUICCKHe
HepaBeHCTBa"

73

KomruiekcHbie uncna.
AnreOpandeckas u
TPUTOHOMETPHUYECKAS
(dhopmBI 3anucu
KOMIIJICKCHOTO YHCIIa

74

KowmruiekcHbie uncna.
AnreOpandeckas u
TPUTOHOMETPUYECKAS
(hopmBI 3anucu
KOMIIJIEKCHOTO YHCIIa

75

Apudmernueckue
OTIepaIyy C
KOMIUIEKCHBIMHU YHCIIaAMHU

76

Apudmernueckue
OTIeparyy ¢
KOMIUIEKCHBIMHU YHCIIAMHU

77

N3obpaxenue
KOMIUICKCHBIX YUCEI Ha
KOOPJMHATHOM IJIOCKOCTH

78

N3obpaxenue
KOMILJIEKCHBIX YHCe Ha
KOOPJIUHATHOU TIOCKOCTH

79

®opmyna Myaspa. Kopau




N-O CTEIICHU U3
KOMIUIEKCHOTO YHCIIa

80

®opmyna Myaspa. Kopau
N-0¥i CTETIEHU U3
KOMIUIEKCHOTO YHCIIa

81

IIpumeHeHne
KOMIJIEKCHBIX YHCEIN JUIsI
peuieHus Gpu3nIecKux u
reOMEeTPUUECKUX 3a/1a4

82

KonTpossnas pabora:
"KommiekcHsie yncna'

83

HarypaneHbie u nensie
qucia

84

HarypanbHble u 1enbie
qucna

85

[IpumeHeHue nMpu3HaAKoOB
JETMMOCTH LIEJIBIX YHCe

86

[IpumeHeHue nMpu3HaAKoOB
JETMMOCTH LIEJIBIX YHCe

87

[IpumeHeHue nNpuU3HAKOB
JETMMOCTH LIETIBIX YHCEI:
HOJ u HOK

88

[IpumeHneHnue nNpu3HaAKOB
JETMMOCTH LIETIBIX YHCEI:
HOJl u HOK

89

[IpumeHeHne NpU3HAKOB




JCIIMMOCTHU LOECJIbIX YUCCII:
OCTAaTKH 110 MOYJIIO

90

[IpuMeHeHne pu3HAKOB
JEIIMMOCTH LIETIbIX YUCEI:
OCTaTKH 10 MOZYJIO

91

[IpuMeHeHne npu3HaKoB
JICIIMMOCTH IIEIIBIX YHCEIT:
anroput™ EBximnaa s
peLIeHHs 3a1a4 B IEIbIX
qHUCIax

92

KonTpossHas pabora:
"Teopus nensix yncen"

93

CucreMa 1 COBOKYITHOCTb
ypaBHeHUH. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-
CIIEICTBUS

94

Cucrema 1 COBOKYITHOCTh
ypaBHeHUH. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-
CJIEICTBUS

95

OcHOBHBIE METOBI
pELIEHUS CUCTEM U
COBOKYITHOCTEMN
palMOHAIbHBIX YPaBHEHUU

96

OCHOBHBIE METOIBI
pEIICHUS CUCTEM H




COBOKYITHOCTEM
AppanroOHaIBHBIX
ypaBHEHU I

97

OCHOBHBIE METO/IbI
peuIeHus CUCTEM U
COBOKYITHOCTEM
ITOKA3aTENbHBIX YPaBHEHHUU

98

OCHOBHBIE METOJIbI
peuIeHust CUCTEM U
COBOKYITHOCTEM
MTOKA3aTENbHBIX YPAaBHEHHUU

99

OCHOBHBIE METOIbI
pELICHUS CUCTEM U
COBOKYITHOCTEH
Jorapu(PMUIECKUX
ypaBHEHUU

100

OCHOBHBIE METO/IbI
peuIeHus: CUCTEM U
COBOKYITHOCTEH
Jorapu(pMUIECKUX
YPaBHEHUI

101

[IpumeneHue cucteM K
pELIEHUI0 MaTeMaTUYECKUX
3a/1a4 U 3a71a4 U3
pa3nu4HbIX o0nacTeit
HAyK{ U peaJIbHOM KHU3HH,
MHTepHpeTanus




IMOJIYYCHHBIX pPC3YJIbTATOB

102

[Ipumenenne cucreM K
PELICHNUIO MAaTEMAaTUYECKUX
3a/1a4 ¥ 3aJ1a4 U3
pa3IUYHBIX 00sacTen
HAyKHU U peaIbHOU KU3HH,
MHTEpIIpEeTaLHs
MOJIyYE€HHBIX Pe3yJbTaTOB

103

[IpuMeHeHne HEpaBEeHCTB K
PELICHUIO MaTeMaTHYECKUX
3a/a4 U 3a/1a4 U3
pa3IUYHBIX 00JIacTen
HAaYKH U PeaJibHOM KU3HHU,
MHTEpIpeTanus
MTOJTY4EHHBIX PE3YJIbTaTOB

104

KonTtponbHas padoTa:
"CucreMsl pallMOHaIbHBIX,
UppalMOHAILHBIX
MOKa3aTeIbHbIX U
Jorapu(pMUIECKUX
ypaBHeHUI"

105

PanmonaneHble ypaBHEHUs
C mapameTpaMu

106

PanmonanbHbIe
HEpPABEHCTBA C
rnapaMmeTpamu




PanmoHanbHBIE CUCTEMEI C

107
napameTpamMu
HppaunonaisHbie

108 | ypaBHeHHs, HEPABEHCTBA C
napameTpamMu

109 HppanmoHanbHbIe CUCTEMBI
C mapameTpaMu
[Toka3arenbHbIe

110 | ypaBHeHUs, HEPABEHCTBA C
napaMmeTpamu

111 [TokazaTenbHbIE CHCTEMBI C
napaMmeTpamu
Jlorapupmuueckue

112 ypaBHEHUsI, HEPABEHCTBA C
napaMmeTpamu

113 Jlorapudmuueckue
CUCTEMBI C apaMeTpaMu

114 Tpuronomerpuyeckue
YpaBHEHHUS C MTapaMeTpaMu
Tpuronomerpuyeckue

115 HEpPaBEHCTBA C
napameTpamu

116 Tpuronomerpuyeckue
CHCTEMBI C ITapaMeTpaMu
[Toctpoenue u

117

HUCCICIOBaHUC




MAaTeMaTHYECKUX MOJIENe
peaNbHBIX CUTYALHUM C
IIOMOIIIBIO YPABHEHUM C
rapameTpamu

118

[TocTpoenue n
HCCIeA0BaHuE
MaTE€MaTHYECKUX MOJENIEH
peanbHBIX CUTYALHM C
ITOMOIIIBIO CUCTEM
YPaBHEHUH € ITapamMeTpamMmu

119

[Toctpoenune u
Hcche0BaHue
MaTeMaTUYECKUX MOJIEIer
peanbHbIX CUTYaIlUH C
MTOMOIIBIO CUCTEM
YpaBHEHUH C mapameTpaMu

120

KounTponsnas pabora:
"3agauym ¢ nmapameTpamu"

121

[ToBTOpEeHUE, 0000IICHNE,
CHUCTEMATHU3AIUS 3HAHMA:
"VpaBuenus"

122

[ToBTOpEHUE, 0000IICHNE,
CHUCTEMATU3AIUS 3HAHHIA:
"VYpaBHeHus"

123

[ToBTOpeHnue, 06061IeHNE,
CHUCTEMAaTH3aIMsl 3HAHWHA:




"VpaBuenus. CucreMbl
ypaBHEeHUI"

124

[ToBTOpenue, o6odIICHNE,
CHCTEMAaTH3aIHsI 3HAaHWH:
"Hepasencrsa"

125

[ToBTOpenue, o6o0OIIEHNE,
CHCTEMAaTH3aIHs 3HAaHWH:
"HepaBencrsa"

126

[ToBTOpenue, 06o0IICHNE,
CHCTEMAaTH3aIHs 3HAHWH:
"Hepasencrsa"

127

[ToBTOpEenue, 0600IICHNE,
CHCTEeMaTH3aI1s 3HAaHWI:
"IIpousBoHas u eé
npuMeHeHue"

128

[ToBTOpEeHue, 0600IICHNE,
CHCTEMAaTU3alMs 3HAHMIA:
"IIpousBoHas u eé
npuMeHeHue"

129

[ToBTOpEeHUE, 0000IMICHNE,
CHUCTEeMaTU3alysl 3HAHMMH:
"I[IpousBoHas u eé
npuMeHeHue"

130

[ToBTOpeHnue, 06061IeHNE,
CUCTEMATU3AIUS 3HAHMIA:
"NHTerpan u ero




npuMeHeHue"

[ToBTOpenue, o6odIICHNE,

131 CHCTEMAaTHU3alUs 3HAHUI: 1
"qDYHKIII/II/I"
[ToBTOpenue, o6o0IICHNE,

132 CHCTEMAaTHU3al1s 3HAHUI: 1
"qDYHKIII/II/I"
[ToBTOpenue, o6o0IICHNE,

133 cHCTEMAaTH3alMs 3HAHWIA: 1
"(DYHK]_[I/H/I"

134 HroroBas KOHTpOJIbHASA L 1
pabota

135 Hrtorosast KOHTpoOJIbHASA 1 1
pabota

136 [ToBTOpEHME, O606H1€HI:IC, 1
CHCTEMAaTH3alMs 3HAHUI

OBILIEE KOJIMYECTBO
136 10

YACOB II10 ITPOTPAMME




YYEBHO-METOANYECKOE OBECIHIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI151 YYEHUKA

1. 1.MpodunbHbIi yuebHUK: Anrebpa M Hayana matemaTMYeckoro aHanmsa. 10 knacc. Yactb 1 — yuebHMK, YacTb 2 — 3agaqHuk. /A..MopaKosuy,
MN.B. CemeHos. — 2-e n3a,. - M.: MHemo3unHa, 2010.
2. Anrebpa v Hayana MmatemaTmyeckoro aHanmsa. CamocroatenbHble paboTbl. 10 Knacc / J1.A.AnekcaHaposa nog peaakumeit
A.l-Mopgkosuya. — M.: MHemo3u1Ha, 2012.

METOJINYECKHUE MATEPHAJIBI JIJIA YYUTEJSA
NUTEPATYPA pana yuntens
2. AnekcaHgposa J/1.A. Anrebpa u Hayana aHanmsa. 11 kn. CamocrosTesibHble paboTbl: Nocobue ans obuieobpasoBaTeNbHbIX yupexaeHunii/ noa.
pea. Mopgkosuya A.I.—M.: MHemo3nHa,2007r.
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MHemo3sunHa, 2005 r.
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8. Anrebpa u Hayana matemaTtnyeckoro aHanamnsa. CamocroatenbHble pabotbl.10 knacc / /1.A.AnekcaHaposa noa peaakumen A.l.Mopakosuua. —
M.: MHemo3MHa, 2012.
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HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://mathnet.spb.ru/
http://www.problems.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege#!/tab/173765699-2






