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MHOACHUTEJBHASA 3AIINCKA

Y4aeOHsplii Kypc «Anrebpa W Havaja MaTEMaTHUYECKOTO aHAIM3a» SBIACTCA
OTHUM W3 HamboJiee 3HAYMMBIX B IMPOTpaMMe CpeaHero ooimero oOpa3oBaHUS,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeunBacT MHCTPYMEHTAJIbHYIO 0a3y uis
U3YYEHUSI BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYroil CTOpPOHBI, (popmMupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIIJICHUE O0yYaroIINXCcsd Ha YPOBHE, HEOOXOIMMOM
JUIsl OCBOEHUS MH(OpPMATUKH, OOIECTBO3HAHMS, UCTOPHH, CIOBECHOCTH U APYIHX
JUCUMIUIMH. B paMkax AaHHOTO y4eOHOro Kypca OOydaroIuecs OBJIaJIeBaIOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHOH HaykH, KoTopas (OopMyIupyeT CBOU
JOCTHKEHHS B MaTeMaTu4yeckon hopme.

VY4eOHblll Kypc anreOpsl U Hayall MaTeMaTHUYECKOr0 aHallh3a 3aKJaJIbIBacT
OCHOBY [l YCHENIHOTO OBJAJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
MOHMMAaHUsl OCHOBHBIX TEHJICHLIMI Pa3BUTUS S3KOHOMUKHU U OOIIECTBEHHOM >KU3HHU,
MO3BOJIAET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO MCIIONb30BaTh UX JAJIs JlajdbHEHIIero oOpa3oBaHus U B
MOBCEIHEBHOMN XU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKLMSIMU ajreOpbl M MaTeMaTUYECKOro aHajiu3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTUHHOCTb, JOKA3bIBAThH
YTBEPKJIECHHS C TIOMOIIBIO MHIAYKLUHUH U PacCyXAaTh JEAYKTHUBHO, HCIIOJIb30BaTh
0000IIeHNEe ¥ KOHKpETH3aluio, a0CTparupoBaHWE W aHAJIOTHIO, (OpMUpPYET
KpEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xoxe u3yuyeHusi yueOHOro kypca «AinredOpa v Havajla MaTeMaTH4eCKOro
aHalin3a» 00ydYaroIluecs IMOJTy4aroT HOBBIM ONBIT PEIICHUs NMPUKIAJAHBIX 3a]ad,
CaMOCTOATEIBHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJEJEH PEAbHBIX CUTyaluH,
WHTEPHpPETAllUd  TOJYYCHHBIX  PEHIeHWH, 3HAKOMSTCA C  [pUMepamu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIe, HAYKE U HCKYCCTBE, C
BBIAIOUIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOpaMH.

VY4eOHblil Kypc 00danaeT 3HAYUTEIbHBIM BOCIUTATENIbHBIM IOTEHIIHAJIOM,
KOTOpPBI peanu3yeTcs Kak depe3 Y4eOHbIH MaTepuall, CHOCOOCTBYIOITUI
(GOpMHPOBAHHIO HAYYHOI'O MHUPOBO33PEHMS, TaK M dYepe3 crneuuduxky ydeOHO
NeATEIbHOCTH, TpeOyIolmed NpOJOJIKUTENbHOW KOHUEHTpPAlUd BHUMAaHUA,
CaMOCTOATEJbHOCTH, AKKypPaTHOCTM M  OTBETCTBEHHOCTHM 3a IOJYYEHHBII
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadalaM MaTeMaTHYeCKOTrO
aHaJIK3a JICKUT AEATEIbHOCTHBIN MPUHIIUI 00yYEHUS.

B crpykType yuebHOro kypca «Ainredpa W Hadajga MaTeMaTHYECKOTO
aHaJIM3a» BbIIEJIEHBI CIEAYIOLIUE COAECPKATENBHO-METOAUYECKUE TuHUMU: «YHucna



U BBIYUCIICHUS», «DyHKINU U TpaduKuy, «YpaBHEHUS U HEpaBeHCTBa», «Havana
MaTE€MaTU4YeCcKOro aHainu3a», «MHoXkecTBa U JIOTHKa». Bce OCHOBHbIE
COJIEPKATEIIbHO-METOIMYECKUE JIMHUMA HW3Y4aloTCd Ha MPOTSHKEHHHM JIBYX JIET
oOydeHHs] Ha YpPOBHE CpeIHero oOIIero o0pa3oBaHUs, €CTECTBEHHO JIOMOJIHSS
JpYT JApyra U MOCTENEHHO HACHIIAsCh HOBBIMU T€MaMU U pasfenamu. JlaHHBbIN
y4eOHBIH KypC SIBISIETCS MHTETPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIEp)KaHUE HECKOJIbKUX MATEMAaTHUYECKHX JUCUUIUIMH, TaKUX Kak anreopa,
TPUTOHOMETPHUSI, MaTEeMaTHUYECKUN aHalIu3, TEOPUS MHOXKECTB, MaTeMaTH4ecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOywaroluecs OBJAJEBAaIOT BcE Ooliee
IMIMPOKUM MATEMATUYECKUM allapaToM, y HUX IOCIIEI0BATENIbHO (hopMUpYyeETCs U
COBEPILIECHCTBYETCS YMEHHE CTPOMTh MaTEeMaTHYECKYI0 MOJIENb pPEabHON
CUTYallUH, IPUMEHATh 3HAHUS, NOJyYCHHbIE TP U3YYEHHH Y4EOHOro Kypca, s
pELICHUsI CaMOCTOSITENLHO C(HOPMYIUPOBAHHON MaTeMAaTUYECKOM 3aJaui, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

CopeprxarenbHO-MeTOAUYECKas JMHUA «YUucna ¥ BBIYMCICHHS» 3aBEpLIACT
(dbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111er0 00pa3oBanusi. Ha ypoBHe cpeHero ooiiero
oOpazoBaHuss 0co0O€ BHUMaHue  yAeisieTcss  (OPMUPOBAHMIO  HABBIKOB
palMoHaNIbHBIX BBIUMCICHUM, BKJIIOYAIOMIUX B C€Osl MCHOJB30BAaHUE Pa3IMUHBIX
dbopM 3amucu YHUCia, yMEHUE JenaTb NPUKUAKY, BBIMOJIHATH MPUOIMKEHHBIE
BBIYMCIICHUSI, OLICHUBATh YUCJIOBBIE BBIPAXKEHUS, padOTaTh C MATEMAaTHYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYYaroIIMMCsI MHOKECTBAa HAaTypajbHBIX, LENbIX,
PAaUMOHAIBHBIX W JCWCTBUTENBHBIX  YHCENT  JIONOJHAKIOTCS  MHOYKECTBOM
KOMILIEKCHBIX 4Hceld. B  KakIoM H3 3THX MHOXECTB PpPacCMAaTPUBAKOTCS
CBOMCTBEHHbIE €My crneuupuuecKkre 3aJayd W OIepaluu: AeJeHHE Hallelo,
ONEpUPOBAHUE OCTATKAMM HAa MHOXECTBE IEJIbIX 4YHUCel, OCcOoOble CBOICTBA
paIMOHAIBHBIX ¥ UPPAIMOHATIBLHBIX YUCEN, apu(PMETHIESCKUE OTIEPAINH, a TaKKe
W3BJICUEHNE KOPHS HAaTypaJlbHOM CTENEHH HAa MHOXECTBE KOMIUIEKCHBIX YHCEIL.
brnaronapsi mocienoBaTenbHOMY PACIIMPEHUIO Kpyra HCHONb3YEMBIX YHUCET U
3HAKOMCTBY C BO3MOXKHOCTSIMH WX NMPUMEHEHHUS JJIA PEIICHUsS Pa3IMyHbIX 3a7a4
dbopmupyeTcsi pencTaBlieHue O €AMHCTBE MAaTEMAaTUKU KaK HaykKd U €€ poJid B
MOCTPOCHUU MOJIEJEeH pEeaJbHOTO MHUpA, MIMPOKO HCIOJIB3YIOTCA 0000IeHue |
KOHKpETH3aLHsl.

JIunus «YpaBHEHUS M HEPABEHCTBA» PEAJTU3YETCs HA MPOTSHKEHUU BCETO
oOy4eHHs] Ha YpPOBHE CpeIHEro oO0miero oOpa3oBaHHUs, IMOCKOJIbKY B KaKIOM
paznene IlporpaMMbl IpPEnyCMOTPEHO pELIEHHWE COOTBETCTBYIOIIMX 3anad. B
pe3ynpTaTe OOyYaloOlIUecs OBJIAJCBAIOT PA3IMYHBIMA METOJAMU  PEIICHUs
paloHaNbHBIX, HPPAIMOHATIBHBIX, TOKAa3aTEeNbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUUECKUX YypaBHEHHWI, HEpPaBEHCTB M CHUCTEM, a TakKXke 3ajady,



cojepxalux mapaMerpsl. [lomydeHHbIE yMEHUS IIMPOKO HCIONBb3YIOTCA MpH
UCCIIeIOBaHUH (DYHKIUI C TOMOIIBIO MPOU3BOIHON, MPU PEHICHUH MPUKIATHBIX
3a]a4 W 3a7a4 Ha HaXOXKJCHHE HauOOJBIINX M HAaWUMEHBIINX 3HAYCHUH (DYHKIUU.
JlanHasi comepxkaTesbHas JIMHUA BKJIIOYAeT B ce0s Takke (popMUpOBaHHE YMEHUN
BBINIOJIHATH ~ pacy€Thl MO  ¢opMysnaM, MpeoOpa3oBaHUs  PalMOHAIBHBIX,
UppaIlMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUM, a TaKKe BBIPAXKCHUH,
COJEpKAIINX CTENEHU U Jorapudmbl. braronaps u3ydeHHIO anredpanyecKoro
Marepuajia MPOUCXOJIWUT  JajJbHEWIEEe  Pa3BUTHUE  AJITOPUTMHYECKOTO U
a0CTpaKTHOrO MBIILICHUSI OO0ydYaroImuXxcs, (OPMUPYIOTCS HABBIKUA JE€TYKTUBHBIX
paccyxJieHuil,  pabOTbl C  CHMBOJBHBIMH  (QopMaMu,  TMPEICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCHUMOCTEH B BHJIE PAaBEHCTB U HEPABEHCTB. Anre0Opa
npearaet 3(P@GEKTUBHbIE HWHCTPYMEHTHI JJISI PEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYUYHbIX 33J]a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
A3bIKA HAYKH.

CopepxarenpHo-MeToauuecKass JMHUAA «DyHKIMM W TpaQuKH» TECHO
NEperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJBbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeNIbHOM, JIOrapu(PMUIECKON ¥ TPUTOHOMETPUIECKUX (PYHKITUH, UX CBOMCTB
U rpadMKOB, UCIOJIb30BAaHUE (PYHKIUHN IS pelIeHUs 3a7ad U3 JAPYTUX Y4eOHBIX
MPEIMETOB U PEAbHOW XKU3HH TECHO CBA3AHO KaK ¢ MaTEMAaTUYECKUM aHAIU30M,
TaK M C pEIIeHHWEeM YpaBHEHM M HepaBeHCTB. [Ipum 3TOM Oosbllloe BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BBIpaKaTh (HOpMyJiaMU 3aBUCUMOCTH MEXKIY
pa3sNTUYHBIMA BEJIMYMHAMH, MCCIIEIOBATh TMOJyYCHHbIE (QYHKIIUU, CTPOUTH HX
rpaduku. Matepuan 3To¥ cofepKaTeNbHON JIMHUN HAIeJIeH Ha Pa3BUTHE YMEHUI
M HaBBIKOB, IMO3BOJISIIONIMX BbIpaXXaTh 3aBUCUMOCTH MEXIy BEJIMYMHAMU B
paznu4yHOi (opme: aHATUTHYECKOM, rpaduueckoid M ciaoBecHOW. Ero mszyuenue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBINUICHHUS, CHOCOOHOCTH K
0000IIEHNUIO M KOHKPETU3AIIUU, UCTIOJIH30BAHUIO aHAJIOTUH.

CopepxxarenpHast nuHug «Hauana MareMaTHyeckoro aHaiu3ay MO3BOJISIET
CYILIECTBEHHO PACIIUPUTh KPYr KaK MAaTeMAaTHMYECKHX, TaK U MPUKIAJHBIX 3aj1ad,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXKHBIX (YHKIHA, OMPEAENATh HX HAWOONbIINE W HAUMEHBIITUE
3HAYCHUSA, BBIYUCIITH MUIOMAnu (Guryp u oObEMBI TeJ, HAXOAWTh CKOPOCTH M
YCKOpeHHsl TpolieccoB. JlaHHas cojlep)kareiibHasi JIMHHUS OTKPBIBAET HOBBIC
BO3MOXHOCTH TIOCTPOEHUS MATEMATHYECKUX MOJEIIEH pEalbHbIX CUTYyalH,
MO3BOJIIET HAXOAUTh HAWIy4YIllee pEUIeHWe B TMPUKIAAHBIX, B TOM YHUCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/la4ax. 3HAKOMCTBO C OCHOBaMH MAaT€MaTH4E€CKOIrO
aHanM3a CIocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-JIOTHYECKOTO |
KPEaTUBHOIO MbIIUICHUS, (POPMUPOBAHUIO YMEHUM pPaclO3HABATH MPOSBICHUS



3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE U MCKyccTBe. OOydaroniuecs: y3HalT O
BBIJIAIONTUXCSI PE3yNIbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEeMaTUKH Kak
HAyKH, U 00 UX aBTOpax.

CopnepxaTeabHO-MeToANYecKast JIMHUS «MHOXeCTBa U JIOTHKa» BKJIIOYAET B
ceOs PJEMEHTHl TEOPHUHM MHOXECTB M MaTeMaTHYeCKOM JIOTUKH. TeopeTHKO-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIBHOM MaTEeMAaTHKHU
W TIpeaiaraloT Han0oJiee YHUBEPCAIBHBIA SI3bIK, OOBECTUHSIOMIMA BCE Pa3zeiibl
MaTeMaTUKH M €€ TPWIOKEHUM, OHU CBS3BIBAIOT pa3Hble MaTEMaTUYECKHE
JUCIMIUIMHBI U WX TPWIOKEHHS B eauHoe Ienoe. [loaToMy BakHO JaTh
BO3MOXKHOCTh OOy4aromeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMCHHOM MAaTEMaTHUKH W HCIIOJIh30BaTh €T0 JIJIS BBIPAKCHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUN U CJIEJAOBAHHE ONPENCIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEMaTHYECKONH JIOTUKH CIOCOOCTBYET pa3BUTHIO JIOTHUECKOTO MBIINIICHUS
0OyJaroIIMXCsl, TTO3BOJISIET UM CTPOUTH CBOM PACCYKIICHUS Ha OCHOBE JIOTHYCCKHX
npaBui, POPMUPYET HaBBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yuebHoM kypce «AnreOpa W Hauajga MaTEMaTHYECKOTO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJIEIHUPOBAHUS, KOTOpPHIE MPHU3BAHbI
criocoOCTBOBaTh (POPMUPOBAHHUIO HABBIKOB TMOCTPOSHUSI MOJETEH pealbHBIX
CUTYyallMi, WCCIACAOBAHMS DJTUX MOJENEH C TOMOIIBIO ammapaTra aureOpbl H
MaTEMaTUYECKOT0 aHalin3a, WHTEPIpPETAIMH TMOJYyYEeHHBIX pe3yibTaToB. Takue
3aJlaHUs BIUIETEHBI B KAK/IBIN U3 Pa3/IesioB MPOTPaMMBI, IOCKOJIBKY BECh MaTepualn
y4eOHOr0 Kypca IIMPOKO HCIIOJB3YeTCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pPEIICHUM  pEabHBIX  MPAKTHYECKUX  3a7ad  OOydJaroIIuecs  pPa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
WCIIOJIb30BaTh  AHAJOTHI0, 0000maTh W  KOHKPETU3UPOBATH  MPOOJIEMY.
JlesitenbHOCTh MO (OPMUPOBAHWIO HABBIKOB PEIICHHS] TMPUKIAIHBIX 3a1a4
OpraHU3yeTCs B IPOIIecCce U3YyYEHHUs BCEX TEM yu4eOHOTO Kypca «AnreOpa 1 Havasa
MaTEeMaTHYECKOTO aHaTN3ay.

Ha w3ydeHme ydeOHOTo Kypca «AnreOpa W Hadaja MaTeMaTHYECKOTO
aHannza» orBoautcs B 10 kimacce — 170 gacoB (5 4acoB B HEJEIIO)



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucsia v BbIYMCIEHUS

Pannonanbapie unciaa. OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU, MPOILICHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. IlpumeHeHue apobGelt W MPOIEHTOB IS
peLIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACied 3HAHUHN U peanbHOM )KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue onepanMud ¢ JCUCTBUTENBbHBIMH  4YHMCIaMH.  Moayib
JEUCTBUTEILHOTO YHCIa U ero cBoicTBa. [IpuOmmkE€HHbIE BHIYMCIICHUS, TTPABUIIA
OKpYTJIEHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BHIYMCICHUN.

Crenenp ¢ uenbiM mnokaszarenemM. buHoMm Herotona. Hcenmonbe3oBaHue
noaXo e (opMbl 3aMUCH JEHCTBUTEIBHBIX YUCEN JJISI PEIICHUS MPAKTUYECKUX
3a7a4 ¥ MPEJACTABICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa mnorapupma. J[lecaTnuHble W HaTypaibHbIC
JorapupMsl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHT€HC YHCJIOBOIO aprymMeHTa. ApPKCHHYC,
aAPKKOCUHYC M ApKTAaHI'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIIbHBIE YpaBHEHHUSI M ypaBHEHHs-CleACTBUA. HepaBeHCTBO,
pEILICHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1ENBIX U APOOHO-PAIIMOHATBHBIX YPABHEHHUUN U
HEpPABEHCTB. MHOroOWwIieHbl OT OJIHOW MepeMEHHOW. JleneHne MHOoroujieHa Ha
MHOIoOWwiIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIbBIMUA
ko3 unmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BRIPAKEHUHN, COJIEPIKAIINUX CTENIEHU M KOPHHU.

HNppaunonanbHbie ypaBHEHUSI. OCHOBHBIE METO/IbI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHEHUM.

[Tpeobpa3zoBanue BbIpaX)EeHH, COAEPIKALIUX JTOTapU(PMBI.

Jlorapudmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI pelieHus
Jorapu(pMHUECKUX YpaBHEHUM.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemienne cuctem JIMHEWHBIX ypaBHEHHMW. Marpuna CHUCTEMBbI JMHEWHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHMU. lcciaegoBaHue TMOCTPOEHHOM MOJEIU C
ITIOMOIIBIO MaTPHUI] U ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7a4 M 3a/Jad M3 pazlIMyHbIX 00JacTel HayKd M peanbHOU
KU3HU.

@OyHkuuu U rpadpuku

@®yHkus, crnocoObl 3amanus (yHKIuM. B3auMHO o0OpaTHble (YHKIMH.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HaKonocTossHCTBA. YETHbIe 1 HeuéTHbIe pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MHUHUMYMBI
dbynkuuu. Hanbospiiee  HauMeHblee 3HaueHus: QyHKIIMU HAa IPOMEXKYTKE.

Jluneiinasi, KBaJpaTuyHash W APOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHH Kak (QYHKIUKA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIHUU, UX CBOWCTBA M TpaduKU.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 peIICHUs YpABHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

(DYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IMpOIECCaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEN.

Hauvana MaTeMaTH4eCcKOro aHajamsa

ITocimenoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuiecKas nporpeccuu. beckoneuHo yObIBaroias
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH TeOMETPUUYECKON
IIPOTrpeccruy. JINHEVHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncio e. Popmyia Cl0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTrpeccUMy JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKIIATHOTO XapaKTepa.



HenpepriBHble (QYHKIMM W HMX CBOWCTBA. TOYKM pa3pbiBa. ACHMNTOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIMU. Onpenenenre, reOMeTpUIecKuil u
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHoOXecTBO, onepanuy HaJl MHOXECTBAMM M HMX CBOMCTBA. JlnarpaMmsbl
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMAaTHUYECKOTO OOBEKTa, CJIEICTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIE YPABHEHHS.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4YJIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeIyp TPpaXKJaHCKOro oOmiecTBa (BBIOOPHI, OMNPOCHl W JIPYroe), yMeHHue
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOrusax, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHMS, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIIOYAs OSCTETHUKY MaTEeMaTHUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PELICHHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuYHbIX BUOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHe 3HAHUSA B
HMHTEpecax 3JI0pOBOTO U 0e30MacHOro 00pas3a KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESTEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHUS:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOIIOOUs, HHTEpPEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JACSATENBHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYphl, IIOHUMAaHHE BIUSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karollel cpenpl, IJIAaHUPOBAHUE IIOCTYNIKOB M OIICHKH HX BO3MOXKHBIX
MOCJICICTBUM [ OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeloBEUeCKOW IesATEeNbHOCTH, JTaroB eé
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble jornueckue aeiicTBUA:

BBISIBIIATh M XapaKTePHU30BaTh CYIICCTBEHHBIC MPH3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MpPU3HAK KilaccU(UKaIuy,
OCHOBaHUS /17151 00OOIICHHS U CPaBHEHHMSI, KpUTEPUU MTPOBOAMMOTO aHAIIN3A,

BOCIIpUHUMATh,  (opMymupoBaTh M TPEOOpPa3OBBIBATh  CYKJICHHS:
YTBEPAUTEILHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC;

BBISIBIIAITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUYU;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JECIyKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUCHHH, YMO3AKITFOUCHHH 110 aHAJIOTHH;

POBOJAUTH CAMOCTOSATEIBHO JTI0KA3aTEIbCTBA MATEMAaTHUECKUX YTBEPKACHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apPTyMEHTAITUIO, PUBOIUTE IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYX AECHUS U BBIBOJIbI;

BBIOMpaTh crnoco0 pemieHus ydeOHOW 3anaud (CpaBHUBATh HECKOJIBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUI WHCTPYMEHT IO3HAHUS,
(GopMynaMpoBaTh  BONPOCHI,  (UKCHPYIOLIME  MPOTUBOpEUYHE,  MIpoOsIEMYy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHUECKOTO 00BEKTa, SIBICHU, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaMHU, SIBJICHUSMH, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
OpOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpoIlecca, a TakKKe BbIIBUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nnopmanueii:

BBIABJIATh AeUIMTH MHPOPMALINHU, TAaHHBIX, HEOOXOAUMBIX JIJIi OTBETAa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMpaTh MHPOPMAIIMIO U3 UCTOYHUKOB PA3JIMUHBIX TUIIOB, aHAJIM3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpOBaTh WH(OpMAINIO, MPEACTABISIThL €€ B pa3duyHbIX ¢dopmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYITHPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B X0/e 00CYXXJIeHUS 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pEILIEHHUsI, COIMOCTABISTh CBOU CYXKIEHUA C CYXICHUSIMHU APYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(dbopMyIupOBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaady
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS



Camoopranusanus:

COCTaBIISATH ILJIaH, AJITOPUTM PEIICHUS 3a/1a4ul, BIOUPATh CIIOCOO pEelIeHUs ¢
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedyieKCMH KaK  OCO3HAHMS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMONPOBEPKHU, CAMOKOHTPOJS Mpolecca M pe3yjbTaTa pelieHus
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJauH,
BHOCUThH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JIOCTHKEHUS I HEJIOCTHKEHUS! PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl mpu pemeHuu Y4YeOHBIX 3a7ad, NPUHUMATh II€JIb COBMECTHOMU
NeSATEeTbHOCTH, TJIAHUPOBATh OPTAHMU3AIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUIbl pabOT, JOTOBapUBaThCs, OOCYX JaTh TMPOIECC M Pe3yJabTaT padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyNmNoBbIX GopMax paboThl (00CykaeHHS, OOMEH MHEHHUIA,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy o6ydenuss B 10 kiacceoOydaromuiics MOIYYUT CIEIYIOIINE
npeaIMeTHbIe Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTr0 aHaIU3a»:

Yuciia ¥ BBIYUCTICHUSA

CcBOOOJIHO OIEpPUPOBaTh MOHATUSMU: pallMOHAIBHOE YHCIO0, OECKOHEYHas
nepuoanyeckas ApoOb, TMPOIEHTHI, HWPPANUMOHATBHOE YHCIO, MHOXECTBa
PALMOHAIIBHBIX U IEMCTBUTENIBHBIX YUCET, MOLYJb AEHCTBUTENBHOTO YUCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJAHBIX 3alad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOTHKEHHBIC BRIUMCIICHUS, TTPaBUJIa OKPYTIICHUS, IPUKUIIKY U
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



CBOOOJHO OMEpUPOBATh TOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTCIICHU;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOZHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, JACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHI€HC, KOTAHTE€HC
YHUCIIOBOI'O apTyMEHTA;

ONEpUPOBaTh MOHATUAMH: APKCHHYC, APKKOCUHYC U apKTAHT'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPAaBHEHUS U YPABHEHHUSI-CIICJCTBUS, PABHOCUIIbHbIE HEPABEHCTBA;

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPABEHCTB;

CBOOOIHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH € UeNbIMH KO3(pPUIMEHTaMU, KOPHM MHOIOWIEHa, MPUMEHAThH
JieJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1ay;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONpPENEIUTENh MATpUlbl 2 X 2 M €ro IeOMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurens 2 X 2 i BBIYUCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPENEIUTENN JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJIEJINPOBATh PEaJbHbIE CUTYallUH C OMOUIBIO CUCTEMBI JIMHEWHBIX YPABHEHUM,
UCCJIENOBATh IMOCTPOEHHBIE MOJEIM C IOMOIIBIO MaTpULl U ONPEAEIUTENIEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMH [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BBIPAXKEHUHN, COJEPKAIINX CTETICHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3oBaHUs
Jorapu(pMHUECKUX BbIPAKEHUN;

cBOOOIHO OMEpUPOBATh MOHATHUSAMU: HPPALMOHANBHBIE, MOKAa3aTEIbHbIE U
JorapuMHUUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBbIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATH OCHOBHBIE TPUTOHOMETpUUYECKUE (POPMYIIBI ISl TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTyallMd Ha S3bIKE aureOpbl, COCTaBIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEpPUPOBaTh NOHATUAMU: (PYHKILIHS, CIIOCOOBI 3a/aHusl QyHKLUH,
B3aUMHO O0OpaTHble (QYHKIUH, KOMHOO3UUUsA GQYHKIMM, Tpaduk ¢GyHKIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBATh MOHATUSAMU: UETHBIE M HEYETHbIE (DYHKUUHU,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHbIM U
LeabIM TOKa3zareneM, rpapuk cTeneHHOW (YHKUHMUA C HATypaJbHBIM U IIEJIbIM
nokasaresieM, rpaduk KOpHs N-Oi cTeneHW Kak (yHKIHMH OOpaTHOW CTENeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMHU: TOKa3aTellbHas W JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHUH;

CcBOOOJIHO OMNEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OTpeJeieHre TPUTOHOMETPUYECKUX (PYHKIIMN YMCIIOBOTO apTyMEHTa;

UCIOJIb30BaTh rpaduku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpHU pElIeHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEalbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATHSIMU: apuPMETHUYEeCKass M TeoOMEeTpUYecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi T€OMETpUUECKasi MPOrpecCUsl, TUHEUHBIN U
HKCMOHEHLIUATIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUU IS PELIEHUs peajbHBbIX 3aJad IMPUKIATHOTO
XapaKkTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJIbIX;

CBOOOJIHO OIEPHPOBATh TMOHATUSMHU: HEMPEPBIBHBIE (QYHKIMH, TOUYKH
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
NPUMEHSATH CBOMCTBA HETIPEPHIBHBIX (DYHKITUH JIJIs1 pEIICHsI 3a/1a4;

CBOOOJIHO OIEpPHpPOBATh TMOHATUSMHU: TIEpBas W BTOpas IPOU3BOIHBIC
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISATH MPOU3BOJIHBIE CyMMBI, MPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM M (PU3UUECKUIM CMBICT MPOU3BOIHON Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, OMEpaluud  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI pealbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

CBOOOIHO OIEpPHpPOBaATh TMOHATUSMU: OIpeAeTeHHe, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 0OBEKTA, TOKA3aTEIbLCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosaunvecTBoyacoB JJIeKTPOHHbIE
Ne HaumenoBaHnuepasieioB u
(undposbie)
n/m TEMIIPOrpaMMbl Bcero Konrtpoubnbiepadorsl  I[IpakTnuecknepadoTbl
o0pa3oBaTe/bHbIEPECYPChI
1 [ToBTOpeHmE Kypca anredpsl 7-9xi 4 1
MHO0k€ecTBO 1€CTBUTENBHBIX
yucen. MHOro4seHsl.
2 PannonansHble ypaBHEHUS U 24 1 4
HEPaBEHCTBA.
CucTeMBUINHENHBIXypaBHEHU I
3 @®yukuuu u rpapuku. CreneHHas 17 1 5
(YHKIMS C LEIbIM ITOKa3aTeleM
ApudmeTrnueckuil KOpeHb N-oi
4 CTETICHH. 18 1 3
HppanmonanbHbleypaBHEHUS
[ToxazarenbHasiQyHKIM.
5 by 12 1 2
[ToxazarenbHbICypaBHEHUS
5 JlorapudmmueckasipyHKIUs. 20 1 5
JlorapugmuueckueypaBHEHUS
TpuronomeTpuyeCKUEBbIPAKEHHS
7 P P P 25 1 5
U ypaBHEHUS
[locnenoBarenbHOCTH M
8 10 1 1
IIPOrpeccCum
HenpepbiBHbIEQ yHKITN Y.
9 pep dymKi o5 1 4
[IpownsBoaHas
10 [ToBTOpenwme, 0600IIEHNE, 15 2 1




CUCTEMAaTHU3alUI3HAHUN

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170

10

25




IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
Ne KounuecrBouyacos
Jarau3zy DuiekTpoHHbIenUGpoBBICOOPA30Ba
n Temaypoka Be Kontposbubie IIpakTuvecku
YeHust TeJIbHbIepecypchl
/ ero  padoThI epadoThI
n
1-4  TloBropenwue anreOpsl 7-9kiacca 4 1
s [[MHOK€eCTBO, ONepaliy Hal 1
MHO>ECTBAMU U UX CBOMICTBA
6 HuarpammbiDitniepa-Benna 1
[IpuMeHeHne TeopeTHKo-
7 MHO>KECTBEHHOT0 arnapara Jis 1
pelieHus 3a1a4y
PannonaneHblie yncna.
8.9 OOBIKHOBEHHBIE U JECSITUYHBIC 5
) JpoOH, TIPOLIEHTHI, 0ECKOHEUHBIE
MEPUOIUUECKHIE TPOOH
10 [Tpumenenue apoGeii 1 NPOLIEHTOB 1
JUISL pellieHUs TIPUKIIAIHBIX 3a/1a4
1 [Tpumenenue apobeli U MPOIIEHTOB 1 1
JUTSL pelLieHUs TPUKIIAIHBIX 3a/1a4
JlelicTBUTENbHBIC YHCIIA.
12 PammonansabIe 1 1
UppaluoHaIbHbIE YKCIa




Apudmernueckue onepanum ¢

13 e CTBUTEIIFHBIMU YHCIIAMU .
1 Mopynp JeMCTBUTEIBLHOTO YHUCIIA U 1
€ro CBOMCTBa
[TpuGmm>xEHHBIC BEIYMCIICHHUS],
15 MpaBWJIa OKPYIJICHUS, IPUKUIKA U 1
OIICHKA Pe3yJIbTaTa BIUUCICHUN
16 OCHOBHBIE METO/IbI PELICHUS
18_ LEJIBIX U APOOHO-pAIMOHATBHBIX 13
YPaBHEHUI U HEPABEHCTB
MHOro4IeHbI OT OJHOM
19-  nmepemeHHOU. [lenenue 9
20 MHOT'OYJICcHAa Ha MHOT'OYJICH C
octaTtkoM. Teopemabesy
21-  PenieHMECHCTEMIIMHENHBIXYPABHE 9
22 HUH
Marpuna cucTeMsl JTMHENHBIX
ypaBHeHui. Onpenenurenb
’3 MaTpHUILIbI 2X2, euro 1
F€OMETPUUYECKUIN CMBICT U
CBOMCTBA; BEIYHCIICHHUE €TO
3HAYCHUS
Onpenenurens MaTpUILbl 2X2, €ro
” T€OMETPUYECKHUM CMBICT U 1
CBOMCTBA; BEIYHCIICHHUE €TO
3HAYCHUS
55 [Ipumenenue onpenenuTests s 1

peICHUs CUCTECMBI JINH EMHBIX




ypaBHEHU I

27

28

29

Pemenne npukiagHbIx 3a1a4 C
IIOMOIIIBIXO CUCTEMBI JIMHENHBIX
ypaBHEHUI

KoHntposbnas padora:
"PannonanbHble ypaBHEHUS U
HEpaBEHCTBA.
CucreMblUIMHENHBIXypaBHEHUHN "

OyHKIMS, CIIOCOOBI 3aIaHHsI
¢dbyukun. BzaumHo obpaTHbie
byukiun. KomnosunusadyHkiuit

30

OyHKIHUS, CTIOCOOBI 3a/ITaHUS
dbyukun. Bzaumuo obpaTHbie
byskiun. KomnosunusadyHkuit

31

I'paduk pynkumun. dnemeHrapHbie
npeoOpa3oBanus rpaduKoB

byHKIMMA

32

33

34

I'padux GyHKIIUN. DIeMeHTapHbIe
npeoOpa3oBanus rpaduKoB
byHKIMMA

OO6nacTp ornpeneneHus u
MHOX€ECTBO 3HaUEHUH (QyHKIMH.
Hynu @ynkiun. [IpomexyTku
3HAaK MOCTOSIHCTBA

UéErHple 1 HEYETHBIE (PYHKITHH.
[lepronnyeckue pyHKIUU.
[IpoMexyTKM MOHOTOHHOCTH

byHKIIIN




35

MakcuMyMbl 1 MUHUMYMBI
¢dbyakuun. Haubonpiee n
HaMMEHbIIIee 3HAYCHUE PYHKIHH
Ha MMPOMEKYTKE

36

JInnelinas, kBagpaTuyHas u
IpoOHO-THHEHHAs (PYHKIH

37
40

41

DJIEMEHTapHOE UCCIIEJOBAHUE U
MOCTPOCHUE TPAPUKOB ITHX
byHKIII

CreneHs C 1eIbIM [TOKa3aTeNIEeM.
bunom Herotona

42

CremneHs ¢ eIbIM II0Ka3aTEIEM.
bunom Herorona

43

Crenennast GyHKIHUSA C
HATYPaJIbHBIM U IEIBIM
nokasareneM. E€cBolicTBa n

rpaduk

44

45

46

CrenenHast GyHKLUSA C
HaTypaJIbHbIM U LIEJbIM
nokasareneM. E€cBolicTBa n
rpaduk

Konrtponbnas pabora: "CrenenHas
¢ynkuus. E€ coiicTBa u rpadgux"
Apudmernueckuit KOpeHb
HaTypaJIbHOM CTENIEHHU U €T0
CBOMCTBA

47

ApudmeTnueckuit KopeHb
HAaTypaJbHOMU CTENIEHU U €TO




CBOMCTBA

48-
51

52

53

[TpeobpazoBanus YHCIOBBIX

BBIPKEHUM, COACPKALUX CTEICHU

U KOpHH

UppanmonansHble ypaBHEHUS.
OcHOBHBIE METO/IbI PELICHUS
UPpALMOHATILHBIX YPABHEHHIM

HpparnmonansHble ypaBHEHUS.
OcHOBHBIE METOJIbI PELICHUS
UPPALMOHATIbHBIX YPaBHEHHIM

54

HppanumonaibHble ypaBHEHMUS.
OcCHOBHBIE METO/IbI PELLICHUS
UPPALMOHATIbHBIX YPABHEHUN

55

56

57

HppanumonaibHble ypaBHEHMUS.
OcHOBHBIE METO/IbI PELLIEHUS
VUPPALMOHAIBHBIX YPABHEHUN

PaBHOCHIIBHBIE TIEPEXO/BI B
pPELIEHUU UPPALMOHATIBHBIX
ypaBHEHUH

PaBHOCHUIIBHEIE nepexoanul B

pELICHUHN UpPaLMOHAIBHBIX
ypaBHEHUU

58

PaBHOCHIIBHBIE ITEPEXO/IBI B
pELICHUH UPPALUOHAIBHBIX
yYpaBHEHUN

59

PasHOCHIBHEBIE epexoanl B
PEIICHNHU UPPAllMOHAIbHBIX
ypaBHEHUU




CgoiicTBa u rpaduk KOpHs N-0if

60- = crerneHu Kak pyHKIIMH 0OpaTHOU

62 CTEIIEHU C HATypaJIbHbIM
HoKa3areneM
KonTtponbnas padora: "CBolicTBa u

63 rpaduK KOpHS N-Oi CTETICHH.
Uppanuonanbubie ypaBHeHUS"

64- Crenens ¢ paliMOHAIbLHBIM

65 IIOKa3aTeseM U €€ CBOMCTBA

66- CreneHb ¢ paliMoOHATbHBIM

67 MOKa3aTeseM U €€ CBOMCTBa

68 [TokazarenpHas QyHKIHS, €€
CBO¥CTBa U rpauk

€9 Ucnonp3oBanue rpaduka GpyHKIuN
JUTSL PEeUICHUs] ypaBHEHUH

20 Hcnonb3oBanue rpaduka GyHKIUN
JUISl pEeLIeHUs] ypaBHEHU I

- IToka3aTenbHbIE ypaBHEHUS.

74_ OCHOBHBIEC METO/IbI PEIICHUS
NoKa3aTeIbHbIX YpaBHEHUN
KonTtponbHas padora:

75 "TTokxazarenbHast QYHKIIHSL.
IToka3zaTenbHble ypaBHEHUA"

26 Jlorapugmuucna.
CsaoiicTBanorapudma

7 Jlorapugmuucna.
CgoiicTBanorapugma

78 Jlorapudmuucna.




CgoiicTBanorapugma

79-  JlecATHUYHEBIC U

80 HaTypaibHbIeTOrapu (MBI

80-  IIpeoOpa3oBaHUEBBIPAKCHUH,

81 coJIepXKaIuxJIorapuGmbl

82-  IIpeoOpazoBaHUEBbIpAXKEHUM,

83 COZePKALTUXIOTaAPHUPMBI

a4 Jlorapudmuueckas pyHkius, e€
CBOWCTBA U TpapuK

g5 Jlorapudmuueckas pyHkius, e€
CBOIicTBa U rpaduk

g6 Hcnons3oBanue rpaduka GyHKImmn
JUIsl pelIeHUs] YpaBHEHUN

g7 Hcnonws3oBanue rpaduka GyHKIUU
JUIsl pellIeHUs] YpaBHEHUN

as. Jlorapugmuueckue ypaBHEHUS.

89 OcHOBHBIE METO/BI PEILIEHUS
JorapupMHUUECKUX ypaBHEHUH
Jlorapudmuueckre ypaBHEHUSI.

2(2) OcCHOBHBIE METO/IbI PELLICHUS
Jorapu(pMHUUECKUX ypaBHEHUH
PaBHOCHIIBHBIE TIEpEXO/IBI B

93 pelIeHnHt JorapupMuuecKux
ypaBHEHUU
PaBHOCUIIBHBIE TIEPEXO/BI B

94 PELICHUH JTOrapuPMHUUECKUX
ypaBHEHUU

95 KonTtponbHas pabora:




"Jlorapudmuyeckast pyHKIuUS.
Jlorapudmudeckue ypaBHeHUS"

CuHyc, KOCUHYC, TAHT€HC U

% KOTaHI'€HC YHUCIIOBOI'O apryMeHTa
; CuHyc, KOCUHYC, TAHT€HC U

> KOTaHI'€HC YHCIIOBOIO apryMeHTa

98- ApKCHHYC, apKKOCHHYC U

99 apKTaHI€HC YMCIOBOIO apryMeHTa
Tpuronomerpuueckas

10 OKpY)KHOCTB, OIIPE/ICICHNUC

0 TPUTOHOMETPHUYECKUX (PYHKIUH
YHCIJIOBOT'O apryMeHTa
Tpuronomerpuueckas

10 OKpY)KHOCTB, OIIPE/ICICHNUC

1 TPUTOHOMETPUUECKUX (PYHKIIMH
YHCIIOBOTO apryMeHTa

10

2- OcHoBHbBIETpUTOHOMETpUYECKHE(DO

10 PMYIIBI

5

10

6- [Ipeo6pa3oBaHUETPUTOHOMETPHYEC

10 KHXBBIPOXKEHUI

7

10

8- [IpeoOpazoBaHueTPUTOHOMETPUYEC

11 KHXBBIPAQXKEHU I

0

11 PemiennerpuronoMeTpuyeCKuXypa




1- BHEHHUI

11

2

11

3- Pemennerpuronomerpuyeckuxypa

11 BHEHMI

4

11

5- Pemennerpuronomerpuyeckuxypa

11 BHEHHU

6

11

7- PemiennerpuronomMeTpuyecKuxypa

11 BHEHHU

8

11 PemienneTpuroHoMeTpuyeCKUXypa

9 BHEHHUN
KonTponbnas pabora:

12 "TpuUroHoMeTpuyYeCKue

0 BBIpOKCHUS U
TPUTOHOMETPUYECKHE YpaBHEHUS"
[TocneaoBaTeIbHOCTH, CLIOCOOBI

12 3aJlaHus IOCIEN0BATEIILHOCTEH.

1 Metoa maTeMaTuuecKkon
WHIYKITUN

5 MOHOTOHHBIE U OTPAaHUYEHHBIE

; nocieaoBaTenbHoCTH. McTopust
aHalM3a OCCKOHEYHO MalIbIX

12 ApudmeTnueckasnporpeccus




12 I'eomerprueckasmnporpeccus

12 BeckoneuHOyOBIBaIOIIASTEOMETPH

5 YeCKasAIpOorpeccus

12 CyMMa OecKOHEUHO yObIBaromen

6 r€OMETPUYECKON ITPOrPECCUH

1 JIMHEWHBI U YKCIOHEHIINATbHBIA

. poct. Hucio e. Popmyiia CIIOKHBIX
MPOLICHTOB

1 JIMHENHBIN U YKCIIOHEHIMAIbHBIN

g poct. Yucno e. Popmyiia CIOKHBIX
MPOLICHTOB

1 Hcnonb3oBaHue nporpeccuu AJist

9 peleHus peabHbIX 3a1a4
IIPUKJIIAHOTO XapakTepa

13 KonrtpomnsHas padora:

0 "ITocnenoBarenbHOCTH U
nporpeccun”

13 HenpepoiBHbIE QYHKIINU U UX

1 CBOMCTBA

13 Touka pa3pbiBa. ACHMITOTHI

2 rpadukoB QyHKUINN

13 CaoiicTBa (yHKIMI HEMPEPHIBHBIX

3 Ha OTpE3KE

13 CoiicTBa (yHKIMH HETIPEPBIBHBIX

4 Ha OTpe3Ke

13 Meroa MHTEPBAJIOB [T pEIIEHUS




5- HCPABCHCTB

13

6

13

7- Meron UHTEPBAJIOB JUIsl PELLEHUS

13 HEPaBECHCTB

8

13 ITpuMmeHeHne CBOMCTB

9 HENpepbIBHBIX (QYHKIMHA I
peleHus 3a1ad

1 [IpuMeHeHne cBOWCTB

0 HENpepbIBHBIX (QYHKIMHA 115
peleHus 3a1ad

14 IIepBas u BTOpas IpoOU3BOJHBIC

1 GyHKITUN

" Onpenenenue,

5 F€OMETPUYECKUICMBICIITPOU3BOIH
on

14 Onpenenenue,

3 (bU3UUeCKUNHCMBICIITTPOU3BOIHOM

14

4- YpaBHEHHE KacaTeIbHOU K

14 rpaduxy GyHKIUN

5

14 YpaBHEeHHE KacaTeIbHOU K

6 rpaduxy GpyHKINN

14

. [Tpou3BogHBIETIEMEHTAPHBIXPYHK

14

Ui




15

N [IpousBoHas cymmBl,

15 MPOU3BEICHUS, YACTHOTO U

1 KOMITO3HITHU () YHKITHHA

15

;. IIpownsBoaHas CyMMBI,

15 MIPOU3BENICHUS, YACTHOTO U

3 KOMITO3UINH (PYHKITHIA

15 [IponsBoHas cymmBl,

4 MIPOU3BEICHUS, YACTHOTO M
KOMIO3UIINHU (PYHKIIHIA

15 KonTponbHnaspabora:

5 "ITponsBogHas"

15

. [ToBTOpenue, o6odIIEHNE,

15 CHCTeMaTH3aIMsl 3HAHMIA:

8 "VpaBuenus"

15

9 [ToBTOpenue, o6odIIEHUE,

16 CHCTeMaTH3aIMsl 3HAHMIA:

0 "OyaKIMn"

16  TloTopenue, 0000IICHNE,

1- | cucremaTu3aiys 3HAHMIA:

16 "Oynkuun"

2

16 | IloBropenwme. Pa3zdop tecroB EI'D

16




4

16
5 Wrorosas KoHTpOJbHAS paboTa 1 1
16
6 HroroBast KOHTpoIbHasIpaboTa 1 1
16  IloTopenue, 0600IICHNE,
7- | cucreMaTu3alus3HaHUN 4
17
0
OBIIEE KOJIMYECTBO YACOB I10 102 10 o5

[NPOTPAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Martemaruka: anreOpa U Hayajla MaTeMaTUYECKOTO aHallu3a, reoMeTpus. Anredpa 1 Havana
MareMmarnuyeckoro ananuza. 10 -11kmacc. A. I'. Mypasum, I1. B. Cem&HoB u np.. YueOHUK 115t

00111e00pa3oBaTEIIbHBIX OpraHu3anuii (0a30BbIN U YIITYOJICHHBIH YpOBHH). B 2-X dacTsx.

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

1. M3ydenue anreOpsl ¥ Ha4aa MaTeMaTudeckoro ananu3a B 10 kimacce : KHATA JUIS YIUTEIs /
H. E. ®enoposa, M. B. Tkauesa. - M.: I[Ipocsemenue, 2008.

2. AnreOpa 1 Hayajla MaTeMaTudeckoro anainmsa. 10 Kiace : TuIakTHIeCKre MaTepHaIbl.
Yrany6nennsiit yposens / M. U. labynun [u ap.]. - M. : [Ipocsemenue, 2008.

3. A.T. Mopakosuy, 1. B. CeménoB. Anre6pa n Hauaja MaTeMaTudeckoro aHaiausa. 11 kmacc.
Metoanyeckoe nocobue i yuurens. — M.: Muemosuna, 2020.

B. U. I'mu30ypr. Anrebpa u Hayana MaTemaTuueckoro aHanuza. 11 kmacc. KoHTponbHbIe
paboTHL.

JI. A. AnekcanapoBa. Anrebpa 1 Hauasa MaTeMaTHuecKoro aHanu3za. 11 kiacc.
CamocTosaTenbHble PaOOTHI.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://www.alleng.ru/edu/math3.htm - Tunossie (TemaTHueckue) 3aaanus EI'D.
http://eek.diary.ru/p62222263.htm - TToaroroska k EI'D mo maremaruke.
http://4ege.ru/matematika/page/2 - EI'D nopran «MaremaTuka.
http://www.ctege.org/content/view/910/39 - Yuebubie mocodus, paspaboTaHHbIE
crnenuanucramu OUIIN.

http://www.mathege.ru—OTtkpreIThiii 6ank 3aganuii EI'D mo maremaruke.

HNuTepHeT calThl:


http://www.mathege.ru/

www.fipi.ru
http://www.prosv.ru
http:/www.drofa.ru

http://www.center.fio.ru/som






