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HOACHUTEJIBHAA 3AIIMCKA

VYuebHbIil Kypc «Anredpa W Hadalla MATEMATHYECKOTO aHaIM3a» SIBISETCS
OJIHUM U3 Haubojiee 3HAYMMBIX B MporpamMMe cpeaHero oOiero oOpa3oBaHU,
MIOCKOJIbKY, C OJHOM CTOPOHBI, OH O0OECHeYMBaeT MHCTPYMEHTaJbHYIO0 0a3y A
M3YUYCHHsI BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C JPYrodl CTOpPOHBI, (OpMHUPYET
JIOTUYECKOE U aOCTPAaKTHOE MBILIUICHHE O0yYaroluIuxcs Ha YpoBHE, HEOOX0AUMOM
JUIs OCBOEHUS UH(POPMATUKH, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JAPYTHUX
IUCIUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiuecsi OBJa/eBaroT
YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOW HayKH, KoTopas (QOpMyJIuUpyeT CBOU
JOCTH)KEHUSI B MaTeMaTUUeCKOl dopme.

VY4eOublii Kypc anreOpbl M Havyall MaTeMaTHYECKOr0 aHajlM3a 3aKJaJlbIBaeT
OCHOBY [IJIl YCIENIHOTO OBJAJCHUsA 3aKOHaMH (U3UKH, XUMHUH, OWOJIOTHH,
MOHUMAaHUsI OCHOBHBIX TE€HJICHIINI Pa3BUTUS YKOHOMUKHU U OOIIECTBEHHOMN >KHU3HHU,
MO3BOJIIET OPUEHTUPOBATHCS B COBPEMEHHBIX IU(PPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO HCIIOIB30BaTh WX IS JaJIbHEHIIEro 0Opa3oBaHUS U B
MOBCETHEBHOM XU3HH. B TO e Bpems oBiajeHHWe aOCTPAKTHBIMU U JIOTUUECKHU
CTPOTUMHU KOHCTPYKLIMSIMH aJreOpbl M MaTeMaTHUYeCKOro aHaliu3a pa3BUBAET
yMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTB, JOKAa3bIBATh
YTBEPKAECHUSI C MOMOIIBI0 MHIYKIUU U pacCykIaTh AEAYKTHBHO, HCIIOJIb30BaTh
00001IeHHe W KOHKpETH3allMio, al0CTparupoBaHUE M aHaJoruwo, Qopmupyer
KpEaTUBHOE U KPUTUUYECKOE MBILIJICHUE.

B xome u3yuenus yueOHOro Kypca «Anredpa ¥ Hayaia MaTEMaTHYECKOTO
aHanu3a» OOydYaronIuecs: MOJIy4YaloT HOBBIA OIBIT PEIICHUs MPUKIAAHBIX 3a/ad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEH peajbHbIX CUTYalluH,
UHTEpIpETAalMi  MOJYYEHHBIX  pPEIICHUM, 3HAKOMATCS C  IpUMEpaMu
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEH B NPHUPOJE, HAyKe UM HCKYCCTBE, C
BBIJJAIOIIMMUCS MATEMATUYECKUMU OTKPBITUSIMHA U UX aBTOPAMM.

VY4eOHblii Kypc 007a7aeT 3HAYUTENHHBIM BOCIHTATEIBHBIM MOTCHIIHAIIOM,
KOTOpBIM peanu3yercs Kak depe3 Y4eOHBIH MaTepuas, CIOCOOCTBYIONIUI
dbopMHUPOBaHUIO HAYYHOTO MHPOBO33PCHHUS, TaK W 4epe3 crnenuduky ydeOHOI
JeSTENbHOCTH, TpeOyIomel MpPOAODKUTENBHOW  KOHIIEHTpAIlMM BHUMAaHUS,
CaMOCTOSITEIbHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIyYEHHBIN
pe3yJbTar.

B ocHoBe wmeromukm oOydeHHs anreOpe W HadallaM MaTeMaTHYECKOTO
aHaJu3a JISKUT JIEATeIbHOCTHBIM MPUHIIUI 00YUYEHUS.

B crpyktype yueOHOro Kkypca «Anredpa W Hadalla MaTeMaTUYECKOIO
aHaJu3a» BBIJCJICHBI CIENYIOIINE COACPKATEIbHO-METOIuYecKue TuHun: «Yucna
U BbluucieHus», «OyHkuuu U rpaduku», «YpaBHeHUs] U HepaBeHCTBa», «Hauamna
MaTreMaTH4ecKkoro aHanuza», «MHoxecTBa W Joruka». Bce ocHOBHbIE



COJIEPKATEIbHO-METOANYECKHE JHHUM HW3YyYaloTCd Ha NPOTSHDKCHUH JBYX JIET
o0yuyeHHs Ha YpPOBHE CpeaHero oOiero o0pa3oBaHMs, €CTECTBEHHO JIOMOJIHSIS
ApYT Opyra W MOCTETICHHO HACHIIAsACh HOBBIMH TEMaMHU U pasjaeiamu. JaHHBIHA
yueOHBIH KypC SIBISIETCS WHTErPAaTUBHBIM, TIOCKOJIBKY OOBEAWHSIET B cebe
COJIEp)KaHUE HECKOJIBKMX MaTeMaTHUeCKHX ITUCIUIUIMH, TaKuX Kak anreopa,
TPUTOHOMETPUS, MaTEMaTHUECKUN aHAJIN3, TEOpHs MHOXKECTB, MaTeMaTHUeCKas
noruka u apyrue. Ilo mMepe Toro kak oOywarouiecs OBIIaJ€BalOT BcE Ooliee
IMPOKUM MAaTEMaTHYECKUM aIlapaTroM, Y HUX MOCIeI0BaTENbHO GpopMuUpyeTCs U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MAaTeMaTHYeCKyl0 MOJEIbh pPEalbHOM
CUTyaIluH, MPUMEHATH 3HAHUS, TIOJyYeHHbIC MIPH M3yYeHUH Y4eOHOTO Kypca, s
pEeIIeHUs] CaMOCTOSITENFHO CHOPMYIUPOBAHHON MaTeMaTHYECKON 3a/aud, a 3aTeM
MHTEPIPETUPOBATH CBOI OTBET.

ConepkarenpHO-MeTOIUYECKasT TUHUS «Uucia U BBIYUCICHUS» 3aBepIIacT
(GopMUpOBaHUE HABHIKOB HCIIOJIH30BAHMSI JCHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HavaTo Ha YPOBHE OCHOBHOTO 001Iero oopasosanus. Ha ypoBHe cpeaHero o01ero
oOpazoBanusi ocoboe BHUMaHHE yaensercs  (QOPMHUPOBAHUIO  HABBIKOB
palMOHANBHBIX BBIUYMCICHUN, BKIIOYAIOMIMX B Ce0sl MCIMOJB30BAHUE Pa3TUIHBIX
dopMm 3ammcu 4Ymclia, YMEHHE JeNaTh NPUKHIKY, BBINOJHATH MPUOIMKEHHbIE
BBIUMCIICHUS, OIEHUBATh YHCIIOBBIC BBIPAKCHUS, padOTaTh ¢ MAaTEMaTHYCCKUMHU
KOHCTaHTaMH. 3HAKOMbBIE OOYYaroIIMMCsI MHOXKECTBA HATypajbHBIX, IICIbIX,
pallMOHANBHBIX W JEHCTBUTENBHBIX  YHCEN  JOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 9YHCeNl. B KaXIOM H3 OTUX MHOXKECTB pPacCMaTPHUBAIOTCS
CBOWCTBEHHBIC €My clenn(UYecKrue 3aJayd ¥ OIepalyu. JeJCHHE Hareo,
ONEPUpPOBAHUE OCTaTKaMH Ha MHOXECTBE IIENBIX YHCEN, OCOObIE CBOWCTBA
paIMOHANTBHBIX W MPPAIMOHAIBHBIX YHCeN, apu(PMETHICCKUE OIEpalliy, a TaKKe
W3BJICUCHUE KOPHS HATypajJbHOW CTEIEHW Ha MHOXKECTBE KOMIUICKCHBIX YHCEIL.
bnarogaps mocnenoBaTenbHOMY paCIIMPEHHIO Kpyra HCHOJIB3YEMBIX 4YHCENl HU
3HaKOMCTBY C BO3MOXXHOCTSIMU MX NPUMEHEHUS Ul PELICHUS pa3iNyuHbIX 3a7a4
(GopmupyeTcsi mpeAcTaBlIeHue O €JUHCTBE MAaTeMaTUKU KaK HayKd U €€ poJiH B
MOCTPOEHUU MOJIEJEeH peanbHOro MHUpPaA, LMIHUPOKO HCIONB3YIOTCS 0000IIeHHe U
KOHKpETH3aIHsl.

Jluausa «YpaBHEHUST U HEPABEHCTBa» peaju3yeTcs Ha MPOTSHKEHUU BCETO
oOyueHusi Ha YpOBHE CpeaHero oOmiero o0pa3oBaHHsA, MOCKOJIbKY B KaXIOM
pasnene IlporpamMmbl MpeaycCMOTPEHO pELIEHHE COOTBETCTBYIOMIMX 3agad. B
pe3ynpTaTe OOydarol[uecsl OBJAACBAIOT pPa3IMYHBIMU METOJAMU PEIICHHUS
palMoOHANbHBIX, HPPAIMOHANBHBIX, TOKa3aTeNbHBIX, JOTapU(PMHUECKUX U
TPUTOHOMETPUUYECKUX ypaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXe 3ajad,
cofepkammx mapameTpbl. llodydyeHHBIE yMEHHUS MIUPOKO HCHONB3YIOTCSA TpPHU
UCCIIeIOBaHNH (YHKIUI C MOMOIIBIO MPOU3BOAHOM, MPH PEIICHUH MPUKIATHBIX



3a/1a4 U 3aj7]a4 Ha HaXOXKJEHHE HAMOOJBUINX U HAUMEHBIINX 3HAYCHUN (DYHKIIUU.
JlanHasi conepxkaTesibHas JIMHUSA BKJIIOYAET B ce0d Takke (pOpMUpOBAHHE YMEHUU
BBINIOJIHATh  pacu€Tsl 1O  (QopMysiaMm, MpeoOpa3oBaHUs  PALMOHAIBHBIX,
WPPALUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUM, a TAKXKE BBIPAKECHHUIA,
collepKallluX CTerneHu W Jiorapudmsl. brarogaps u3yudeHuro anredpandeckoro
Marepuajia MNPOUCXOIWUT  JaJbHEWIEEe  Ppa3BUTHE  ANTOPUTMHYECKOIO H
a0CTPaKTHOIO MBIIUICHUST 00y4aromuxcs, GOpMUPYIOTCS HABBIKU JEAyKTUBHBIX
paccyxJaeHuidd, paboTbl C  CHUMBOJBHBIMM  (opmMaMu,  NpeACTaBIICHUSA
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJIE€ PABEHCTB U HEpPaBEHCTB. Aureodpa
npemiaraer d3(PGEKTUBHBIE HMHCTPYMEHTBHI JJISI PEIICHHUS MPAKTHYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HArJsIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTU KaK
SI3bIKa HAYKHU.

ConepxkaTenbHO-METOAMYECKAsT JUHUA «DYHKIUM U TpaduKA» TECHO
NEeperieTaeTcss ¢ JAPYTMMU JIMHUAMH Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aJaET MOCIEA0BATEIbHOCTh U3YUEHUs MaTepuaia. M3yueHue cTeneHHoH,
MOKa3aTeIbHOM, JIorapu(MUUECKO U TPUTOHOMETPUUECKUX (PYHKIUH, UX CBOMCTB
U TpaduKoB, UCIOIb30BaHUE (PYHKIMHA I PEIICHUS 3ajad U3 APYrUX y4eOHBIX
IPEAMETOB U PEANBHOMN )KM3HHU TECHO CBS3aHO KaK C MAaTEMATHYECKUM AHAIU30M,
TaK U C PEIICHHWEeM YpaBHEHUN U HepaBeHCTB. [Ipu 3TOM Oosbllloe BHUMaHHE
yaensercs (GOPpMUPOBAHUIO YMEHHUS BBIpAXKaTh (HOPMYyJaMU 3aBUCHMOCTH MEXKIY
pa3TUYHBIMUA BETUYMHAMH, MCCIEO0BaTh MOJy4YEeHHbIE (QYHKIUU, CTPOUTh HX
rpaduku. MaTepuan 3Toi cojiepKaTeIbHON JTMHUN HalleJIeH Ha pa3BUTHE YMEHUU
U HaBBIKOB, IMO3BOJIAIOIIMX BBIPAXKATH 3aBHCUMOCTH MEXAY BEJIMYMHAMHU B
pasnmuuHoOi (opme. aHATMTHYECKOU, rpadudeckol u cioBecHOU. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTHUIO aNTOPUTMUYECKOTO MBIIIJICHUS, CIOCOOHOCTH K
0000IIEHNIO M KOHKPETHU3AIIMH, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxartenbHas nuHUS «Haudama maTeMaTM4ecKOro aHajau3a» IO3BOJISET
CYIIECTBEHHO PACIIUPUTh KPYr KaK MaTeMaTUYECKHUX, TaK U MPUKIATHBIX 3a/ad,
JOCTYIHBIX OOYYaromIMMCs, TaK KaK y HHUX TOSBISIETCS BO3MOXKHOCTh CTPOUTH
rpaduky  CIOXHBIX (YHKIUM, OMNPEAENATh WX HAWOONbIINE W HAUMEHBIINE
3HAYEHUS, BBIYUCISTH TUIOMAAU (QUTYp M OOBEMBI TENl, HAXOIUTh CKOPOCTH U
yCKOpeHus IpoueccoB. JlaHHas conaepkareiibHas JIMHUS OTKPBIBAET HOBBIE
BO3MOXHOCTH MOCTPOCHUS MaTEMATHYECKUX MOJEIEH peallbHbIX CHUTYallUH,
MO3BOJISIET HAXOAWTh HAWIydllee pEHICHHWE B MPHUKIAIHBIX, B TOM 4YHCIIE
COIMAIbHO-?KOHOMUYECKHX, 3a7ayaX. 3HAKOMCTBO C OCHOBAMH MaTEMaTHYE€CKOTO
aHajgu3a CIOCOOCTBYET pa3BUTHUIO aOCTPAKTHOIO, (OPMalbHO-JIOTUYECKOTO U
KPEAaTUBHOI'O MBbIIUICHUS, (POPMHUPOBAHUIO YMEHUW pacClo3HaBaTh MPOSIBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE M ucKyccTBe. OOydaromuecs y3HaIOT O



BBIJIAIOIINXCS pe3yJibTaTaX, MOJYYEHHBIX B XOJE€ Pa3BUTHS MaTEMaTUKU Kak
HayKH, 1 00 UX aBTOpax.

ConepxaTenbHO-METOAMYECKas JTUHUS «MHOXKECTBA U JIOTHKa» BKIIIOYAET B
ce0si SJIEMEHThl TEOPUUM MHOMXKECTB M MAaTeMaTHYECKOW JIOTMKU. TeOopeTHUKO-
MHOECTBEHHBIC MIPEICTABICHHUS MPOHU3BIBAIOT BECh KypPC MIKOJIHHON MaTEMaTUKU
W TpeasiaraloT HauOosiee YHUBEpPCAJIbHBIM S3bIK, OOBEIMHAIOUIMN BCE pa3leibl
MaTeMaTUK Hu €€ TPWIOKEHUM, OHMU CBS3BIBAIOT pa3Hble MaTEMaTHYECKHE
JUCHUIUIMHBL W WX TNpPWIOXKEHUs B eauHoe 1ienoe. [losTromy BakHO JaTh
BO3MOXKHOCTh OOydYaromeMycss TMOHHMaTh TEOPETUKO-MHOXKECTBEHHBIN S3BIK
COBPEMEHHOW MaTEMaTHUKU U HMCIOJIb30BaTh €ro JjIsl BHIPAKEHUS CBOUX MBICIIEH.
JlpyruM BaXHBIM TIPU3HAKOM MATEMaTHKH KaK HayKH CJeayeT Mpu3HaTh
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CIIEJJOBAHHE OIpeaeIEHHBIM
npaBujaM  IMOCTPOCHHUS  JIOKA3aTeIbCTB.  3HAKOMCTBO € DJIEMEHTaMU
MaTeMaTUYECKONH JIOTMKUA CHOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBIIUICHUS
00y4Jaromuxcs, Mo3BOJIIET UM CTPOUTH CBOU PACCYKJICHHUS Ha OCHOBE JIOTHYECKHUX
npaBuil, GOPMUPYET HABBIKA KPUTUUECKOTO MBIIIIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMAaTHYECKOTO aHAJIM3a»
NPUCYTCTBYIOT OCHOBBI MaT€MaTHYECKOT'0 MOJIEIMPOBAHUS, KOTOpPbIE MPHU3BAHbBI
CIocoOCTBOBaTh (OPMUPOBAHUIO HABBHIKOB TIOCTPOCHHUS MOJENEeH peanbHBIX
CUTYyallli, HCCIEAOBAHMS JTHX MOJENEed C TMOMOIIBI0 ammapara aireopsl u
MaTEMaTUYECKOTO aHaIN3a, WHTEPHpPETalUUd TOJTYYEHHBIX pe3yJNbTaToB. Takue
3aJlaHuA BIUIETEHBI B KK/BIM U3 Pa3esioB MPOTPAMMBbI, TTOCKOJIBKY BECh MaTepHall
y4eOHOT0 Kypca IIMPOKO HMCHOJIb3YeTCsS i pelieHus MpUKIaAHbIX 3amad. [lpu
pPEIICHUH  pEalbHbIX  MPAKTHYECKUX  3aJad  oOydwaroluecs  pa3BUBAIOT
HAOJIIOIaTeTbHOCTh, YMEHHUE HaxOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIB30BaTh  AHAJIOTHIO, 0000IIaTh M  KOHKPETHU3UPOBATH  IpoOJeMy.
JlesitenbHOCTE 1O  (OPMHUPOBAHUIO HABBIKOB PEIICHUS TPUKIATHBIX —3a/1a4
OpraHu3yeTCs B MPOIIecce U3yUeHHUs BCeX TeM y4eOHOro Kypca «Anrebpa u Hadaia
MaTeMaTUYECKOr0 aHaIU3a».

Ha wusydenne ydeOHOTO Kypca «Anrebpa W Hayaia MaTEMaTHYECKOTO
aHanu3a» otBoauTcs 272 vaca: B 10 kimacce — 136 vacoB (4 vaca B Heenmo), B 11
kiacce — 136 gacos (4 yaca B HEJIEIIO).



COAEPXAHUE OBYUYEHUA
10 KJIACC

Yuciaa v BbIYMCICHUS

Panmonanbabie uncina. OOBIKHOBEHHBIE W JACCATUYHBIE APOOH, MPOIEHTHI,
OeckoHeuHble Mnepuoanyeckue Apodu. [lpumenenue npoOeil M MPOLIEHTOB s
pelIeHUs PUKIIAJHBIX 3a7a4 U3 PA3JIMYHBIX OTPACIIEH 3HAHUN U PEAIbHOU KU3HU.

JlelicTBUTENbHBIE 4YHMCHA. PalMoHanbHbIE U HUPPAMOHATBHBIE YHCIHA.
Apudmernyeckue  omnepanuu ¢ JEWCTBUTEIBHBIMU  4uCIaMu.  MoOmyJib
JIEUCTBUTEIILHOTO YUCJIa U €ro cBoicTBa. [IpubamxEHHbIE BBIUUCICHUS, TTPABUIIA
OKpYTIJICHUS, MPUKHUJIKA U OLICHKA pe3ybTaTa BIYUCICHUI.

Crenenb c uenbiM nokaszareneM. bunom Herotona. Hcenonb3oBaHue
noaxoseld GopMbl 3aMUCH JEHCTBUTEIIBHBIX YUCEI JJIS PEIICHUS MPAKTUIECKUX
3a71a4 ¥ MPEJICTABICHUS JaHHBIX.

ApudmeTnyeckuii KOpeHb HaTYpaJIbHON CTEIICHH U €T0 CBOWCTBA.

CreneHb C palMOHAJIBHBIM T[OKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JNEHUCTBUTENIBHBIM MIOKA3aTEIEM.

Jlorapudm uymcna. CpoiicTBa jorapudma. JleciTUUHBIE W HaTypajbHbIE
JoTapu@msI.

CuHycC, KOCHMHYC, TaHTE€HC, KOTAaHI'€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
apKKOCHHYC M ApKTAaHI€HC YUCJIOBOTO apryMEHTA.

YpaBHeHUA U HEPABEHCTBA

ToxxnecTBa W TOXIECTBEHHbIE TIpeoOpa3oBaHusA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIIbHBIE ypaBHEHHsS M ypaBHEHHUs-cliecTBUS. HepaBeHCTBO,
pelIeHrne HEpaBEHCTRA.

OCHOBHbBIE METO/IbI PEUICHUS LEIbIX U APOOHO-PALMOHAIBHBIX YPABHEHUN U
HEpaBEHCTB. MHOrO4YJICHBl OT OJHOW MEPEMEHHOM. JleneHue MHOTOWIeHa Ha
MHOIOWIEH C ocratkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMU
ko3pdunmrenramu. Teopema Buera.

[IpeoOGpa3zoBaHUs YHUCIOBBIX BBIPAKEHUH, COIEPIKAIIMX CTENIEHU U KOPHH.

HppaunonanbsHbie YpPaBHEHUS. OcHoBHbIE METO/IbI peleHus
MPPALHOHAIBHBIX YPAaBHEHUMN.

[lokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PEIICHHS MOKa3aTeIbHbIX

YPaBHEHUH.

[IpeoOpazoBaHue BBIPAKEHUI, COIEPKAIIUX JOTAPUDMBI.

Jlorapudmuyeckue ypaBHEHHS. OcHoOBHbIE METO/IbI pelieHus
Torapu(PMUYECKUX YpaBHEHUN.

OcHOBHBIE TPUTOHOMETPUUECKHE bopMyIIbL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKECHUM. PellieHne TpuroHoMEeTpuIeCKUX YpaBHEHUM.



Pemienue cucreM IIMHENMHBIX YpaBHEHUH. Marpuia CUCTEMBI JIMHEHHBIX
ypaBHeHUil. OmnpenenuTens MaTpUlbl 2X2, €ro TreoMeTPUYECKUl CMBICI U
CBOMCTBA, BBIUMCICHHUE €r0 3HAYEHHUs, IPUMEHEHHUE OINPEACTUTENS IS PELICHUS
CHUCTEMBI JIMHEMHBIX ypaBHEHUU. PelleHue NpUKIaHBIX 3a1ad ¢ [OMOIIBIO
CUCTEMBl JIMHEMHBIX ypaBHEHUU. lcciienoBaHue IIOCTPOCHHONW MOJEIU C
ITIOMOIIBIO MaTPHI] U OTIPEIETUTEIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENIENM PEATbHOM CUTYalMd C ITOMOILBIO
YpPaBHEHUN U HEpaBeHCTB. lIpuMeHeHHE ypaBHEHHI U HEPABEHCTB K PEILICHUIO
MaTEeMaTUYEeCKUX 3a/Jady M 3aJad W3 pa3juyHbIX 00jlacTeld HAyKHM U peajbHOM
KU3HU.

DYyHKIUN U TPaPUKH

OyHKIUs, cnocodbl 3amaHus QyHKuuu. B3aumHO oOpaTHBIE (QYHKIUU.
Komnosunust Qyskuuii. I'paduk  yHkiuu. DneMmeHTapHble MNpeoOpa3oBaHUs
rpauKoB HyHKIIHIA.

OO6unactp ompenenaeHUss 1 MHOXKECTBO 3HaueHui pynkumu. Hynu QyHkium.
[IpomesxyTku 3HakonocTossHCTBA. YETHbIe 1 HeuéTHbie GyHKUMU. [lepuoanueckue
¢ysakiuu. TIpomMexxyTKu MOHOTOHHOCTH (PYHKIMH. MakCUMyMbl U MUHUMYMBI
¢ynkuuu. Haubonbiiee u HauMeHblee 3Ha4eHNs (QyHKIUN Ha IPOMEKYTKE.

JIuneliHas, KBagpaTWyHas M JPOOHO-IMHEHHAss (QyHKUMU. DJIEeMEHTapHOE
UCCIIEZIOBAHNE U TIOCTPOEHUE UX TPaUKOB.

CrenenHas QpyHKLIMs C HaTypaJbHBIM M LIEJNbIM MOKa3areneM. EE cBoiicTBa u
rpa¢uk. CpoiicTBa M rpadMK KOPHS N-OM CTENMEeHM Kak (PYyHKIMH OOpaTHOU
CTEIIEHU C HaTYPaJbHBIM [TOKa3aTEIIEM.

ITokazarenbHass u norapudMuueckas (GyHKIIUH, WX CBOMCTBA M TpaduKH.
Hcnons3oBanue rpadukoB GyHKIUHN IS PEIICHUST YPaBHECHHH.

Tpuronomerpudeckass OKPYKHOCTb, OIPENEIECHUE TPUTOHOMETPUYECKUX
(YHKIMI YUCIIOBOTO apryMeHTa.

QOYHKIMOHAIIBHBIE 3aBUCHMOCTHM B pEaJbHBIX IIpoleccax M SBICHUSX.
['paduxu peasibHBIX 3aBUCUMOCTEH.

Havyaja MaTeMaTH4€CKOr0 aHAJIN3a

[TocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHHUs IIOCJIEIOBATEILHOCTEN. MeTos
MaTeMaTU4eCKOn UHAYKLIVH. MOHOTOHHBIE " OrpaHUYECHHbBIE
IIOCJIEA0BATENBHOCTH. VICTOpHS BO3HMKHOBEHUS MAaTEMaTUYECKOTO AaHAIM3a Kak
aHann3a 6ECKOHEUHO MaJIbIX.

Apudmernueckas U reoMeTpuyeckas mnporpeccuu. beckoHeuHo yObiBaroImas
reometrpuueckas mporpeccusi. Cymma O€CKOHEYHO yOBIBAIOIIEH TeOMETPUYECKOU
Mporpeccuu. JINHENHBIA U 3KCIOHEHINAIBHBINA pOCT. Yucino e. @opmyna CI0KHbIX
IIpOLEHTOB. Mcnonp30BaHWE NPOTPECCHH I PEIICHUS pealbHBIX 3aaad
MPUKJIAAHOIO XapakTepa.



HenpepobiBHbIE (GyHKUMM W MX CBOMCTBAa. TOUYKM paspbiBa. ACHUMITOTHI
rpaduxoB QyHkuui. CBoicTBa (yHKUMHA HENpEepbIBHBIX Ha OTpe3ke. Merton
MHTEPBAJIOB Ul pPELICHHWs HEpaBeHCTB. lIpuMeHeHHe CBOMCTB HENpPEpPBIBHBIX
GyHKUMN 115 petieHus 3a1a4.

[lepBas u BrOpas npousBojHble QPyHKIMU. OnpeaeneHrue, reoMeTpUUeCcKUil n
(¢u3nUecKuii CMbICT IPOU3BOAHOM. YpaBHEHUE KacaTeabHOU K TpaduKy QyHKIUH.

[Ipou3BoAHBIE  BJNEMEHTAPHBIX  (PYHKIUH. IIpousBogHass  cymMmBl,
MPOU3BEACHUS, YACTHOT'O U KOMITO3UIIMH (PyHKIUH.

MHo:xecTBa U JIOTHKA

MHo)XecTBO, oOllepaluyd HaJ MHOXKECTBAMU M HMX CBOMCTBa. JluarpaMmsl
Oiinepa—Benna. IlpuMeHeHHE TEOPETHMKO-MHOMXKECTBEHHOIO —amnmapara  JUis
ONMCAaHUS pPEaJbHBIX IPOLECCOB U SBJICHUW, IPU PELICHUU 3a4a4 U3 JAPYTUX
y4eOHBIX MPEIMETOB.

Omnpenenenue, Teopema, CBONCTBO MaTEeMaTHUECKOIo OOBEKTA, CIEACTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIbHBIE YPABHEHUS.

11 KJIACC

Yucaa v BIYMCICHUS

Harypanbubie u nensie yncna. [lpumMeHeHne Npru3HAKOB JIEIMMOCTU LIEJIbIX
yrices, HanOombIuii o0muii genutens (manee — HOJI) u HamMmeHbliee oOiiee
kpatHoe (manee — HOK), octaTtkoB o Moyiito, anropurMa EBkiuaa s penieHus
3a/a4 B LEJIbIX YUCIAX.

Kommnekcuble uucia. AnreOpamdeckas W TpUTOHOMETpUYECKas (HOpPMBI
3aMMCH KOMIUIEKCHOTO 4Hcla. ApudMeTHYecKHe orneparuyd ¢ KOMIIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. KopHu N-0i cTeneHn M3 KOMIUIEKCHOTO uncna. llpumenenue
KOMITJIEKCHBIX YHCET IS perieHus (PU3UUEeCKIX U TEOMETPUIECKUX 3a7ad.

YpaBHeHUS U HEPABEHCTBA

CuctemMa U COBOKYNHOCTh YpaBHEHUW M HEPaBEHCTB. PaBHOCHIIbHBIE
CHUCTEMBI U CUCTEMBI-CIEACTBUSA. PaBHOCUIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPaBHEHHM €  TMOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. Perenne TpuroHoMeTpuyecKux HEPaBeHCTB.

OCHOBHBIE METOABI PEMICHUS TOKA3aTeNbHBIX W  JIOTapu(pMUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUSI HPPALIMOHAJIbHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PEUICHUS CHUCTEM M COBOKYIHOCTEH pPalMOHAJIBHBIX,
UppalMOHANbHBIX, MOKA3aTENbHBIX U JOTapU(PMUYECKUX YPaBHEHUI.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C IapaMETPAMMU.



IIpumeHeHnne  ypaBHEHMH, CHUCTEM UM HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJad M3 pa3IMYHbIX 00JacTel HayKu M pealbHOU
’KU3HU, HHTEPIPETALUs MMOTYUYEHHBIX PE3YIbTaTOB.

DYyHKIUHU U TPaPUKU

I'padpux xomnoszumuu Qyukuuii. ['eomerpuueckue o0pas3bl ypaBHEHHH U
HEPABEHCTB Ha KOOPAMHATHOM IJIOCKOCTH.

Tpuronomerpuyeckue PyHKIIMHU, X CBONCTBA U IpaUKH.

I'padpuueckne meronpl pelieHHs ypaBHEHHH U HepaBeHCTB. ['paduueckue
METO/Ibl PEIICHUS 3a/1a4 C TapaMeTPaMHU.

Ucnonb3oBanue rpadukoB (QYHKIUN Ui HMCCIENOBAaHUSA MPOIECCOB U
3aBUCUMOCTEH, KOTOpbIE BO3HUKAIOT NPHU PEIIEHUH 3a]ad U3 APYIHX ydeOHBIX
IPEeIMETOB U PeaIbHON KU3HU.

Havana MaTeMaTH4ecKoOro anajamsa

[IpumeHeHne MpoU3BOAHON K MCCIENOBAHUIO (YHKIIMM HA MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxkjaenue  HauOonblIero YW HAaWMEHbBIIETO0  3HAYCHUMN
HENPEPhIBHON (QYHKIIUU HA OTPE3KE.

[IpumeHeHne NPOU3BOTHON [UIsi HAXOXKJICHUS HAWJIY4lIero peuieHus B
OPUKIAIHBIX 3ajadax, Uil ONpPEAENICHUs CKOPOCTM M YCKOPEHHs Ipolecca,
3a1aHHOTO (HOPMYJION UK TPaPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBOOOpa3HbIX. I[lepBoOOpa3HbIe
aneMeHTapHbIX QyHkiuii. [IpaBuiia HaxoXIeHus TepBOOOPa3HBIX.

HuTerpann. ['eomeTprueckuii CMBICJI WHTErpaa. Brruucinenue
ompenenéHHoro uHTerpana mno gopmyne Hetorona-JleliOuua.

[Ipumenenue wHTErpana A HAXOXKICHUS IUIOMAAEeH TUIOCKUX GUTYp u
00BEMOB T€OMETPUUECKHUX TEJL.

[Ipumepbr pemenuit auddepeHIranbHbIX ypaBHEHUNH. MaTemaTtuueckoe
MOJICJIMPOBAaHUE peajbHBIX IPOIECCOB C MOMOIBI0 U depeHnanibHbIX
YPaBHEHUM.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA VYYEBHOI'O KVYPCA
«AJI'EBPA n HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(VIJIVBJIEHHBI VPOBEHBL) HA VYPOBHE CPEJIHEI'O OFBIIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTDH IPAXKIAHCKON MO3UILIMU 00YUYaAIOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOTO  WJIE€HA  POCCHUHCKOro  oOIecTBa,  MPEACTAaBICHUE O
MaTeMaTUYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYD, SBICHUH,
OpoIeayp TIpaxkJaaHCKOro ooOiiecTBa (BbIOOpPHI, OMPOCH M APYroe), yMEHHE
B3aUMOJICHCTBOBaTh C COIMAJIBHBIMU WHCTUTYTaMH B COOTBETCTBUM C HX
GyHKIUSAMU U HA3HAYCHUEM,

2) NaTPUOTHYECKOTO BOCTIMTAHUA:

c(hOpMUPOBAHHOCTh POCCUICKON T'PakJIaHCKOW HIACHTUYHOCTH, YBOXKCHUS K
MPOIIJIOMY M HACTOSIIEMY POCCHUMCKONW MaTeMaTHKH, [IEHHOCTHOE OTHOIIECHUE K
JOCTHKEHUSAM POCCHUICKMX MAaTEMATHKOB U POCCUKMCKON MaTeMaTUYECKOW IIKOJBI,
UCIIOJIb30BaHUE DTHX JOCTHXKEHUH B JPYTrUX HayKaX, TEXHOJOTHsX, chepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

OCO3HAaHHE JYXOBHBIX IEHHOCTEH poccuiickoro Hapozaa, chOpMHUPOBAHHOCTh
HPaBCTBEHHOT'O CO3HAHUS, dTUYECKOTO IMOBEJECHMS, CBSI3aHHOTO C MPAaKTHYECKUM
OPUMEHEHHEM JOCTIKEHUI HayKh U JEATEIbHOCTbIO YUYE€HOr0, OCO3HAHUE
JUYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMYHUBOTO OYyIIEro;

4) 3¢TeTHYEeCKOT0 BOCTIUTAHMUS

ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOYas 3CTETHUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEHICHUH, pacCy IACHHUH, BOCIPUUMUYHUBOCTD
K MaTEMaTHUYECKUM acCleKTaM pa3IM4YHbIX BUJIOB UCKYCCTBA;

5) pu3uYecKOro BOCIUTAHUS

chOpPMHPOBAHHOCTh YMEHHUS MNPUMEHSATh MaTEeMaTUYeCKUe 3HAHUS B
WHTEpecax 3JI0pOBOTo U 6€30MmacHOro 00pas3a KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3J0pOBBIO (370pOBOE MHTAaHHME, COAJAHCUPOBAHHBIA PENKUM 3aHATHH U
OTIbIXa, peryispHas (pu3udeckas aKTUBHOCTB), PU3NYCCKOE COBEPIICHCTBOBAHKE
MIPU 3aHITUAX CIIOPTUBHO-03JJOPOBUTENBHOMN AEATETbHOCTHIO;

6) TPy10BOT0 BOCTIUTAHMS:

FOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYAOJIIOOUs, HHTEpEC K
paznuuHbiM  cpepam  Npo(EeCCHOHAIBHOM  ACSTEIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMU, YMEHHE COBEpIaTh OCO3HAHHBIA BBIOOP
Oynyuiedi mpodeccun U peaTu30BbIBATH COOCTBEHHBIE JKMU3HECHHBIC ILIAHBI,



TOTOBHOCTH M CIOCOOHOCTh K  MareMaTHYecKoMy  0Opa3oBaHHIO U
caM0o00pPa30BaHUIO0 Ha MPOTSKEHUH BCEH JKU3HM, TOTOBHOCTH K aKTHBHOMY
YUYACTHIO B PEIICHUH MTPAKTHYCCKUX 3a7a4 MAaTEMAaTHUCCKON HAIPABICHHOCTH;

7) 3K0JIOrHY€CKOr0 BOCIIUTAHMS:

C(OPMHPOBAHHOCTh  DKOJOTHYECKON  KyIbTYphl, ITOHUMAHHE BIUSHHS
COIHATbHO-D)KOHOMHYECKUX IPOIIECCOB HAa COCTOSHHUE IMPUPOIHON M COMUAIBHOM
Cpefibl, 0CO3HAHME TII00AIBHOI0 XapaKTepa dKOJOTHUYECKUX MPoOIeM, OpUEHTAITUS
Ha MPHMEHCHME MAaTeMaTHMYCCKUX 3HAHWU Ui pElmiCHHs 3aad B OOJIACTH
OKpYJKaroIleld Cpeasl, IUIAHUPOBAHWE IIOCTYINIKOB M OIEHKH HX BO3MOXKHBIX
HOCJIECTBHIA JJIs1 OKPYKAIOIIEH CPEIBI;

8) HeHHOCTH HAYYHOT'0 TIO3HAHUSI

Cc(OPMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM M  OOINECTBEHHON  IPAKTUKH, IOHUMAaHHE
MaTeMaTHYECKOM HAyKH Kak cQepbl YeIOBEYECKON IeATENbHOCTH, JTaloB €&
pasBUTHS W 3HAYMMOCTH JJIS PA3BUTHS [HMBUJIM3ALMH, OBJAJCHHE S3BIKOM
MaTeMaTHKH M MaTeMaTHYECKOH KyIbTypol KaK CpEICTBOM IIO3HAHHS MUDA,
TOTOBHOCTH OCYIIECTBJISATh IPOEKTHYIO W HCCIEHOBATEIBCKYIO JIEATEIbHOCTD
HHIUBUIYaIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHBEPCAJIbHbIC YUeOHBIE eiiCTBUSA

ba3oBble jornueckue qeicTBUA

BBISIBIIATh U XAPAKTEPU30BaTh CYILIECTBEHHBIE IMPU3HAKM MaTEeMaTHYECKHX
OOBEKTOB, TMOHATHH, OTHOUICHUH MEXIy TMOHATUAMH, (OPMYIHUPOBATH
OTIpe/ICIICHHs] TIOHATHM, YCTaHABINBATh CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIINH,
OCHOBaHUS JIJIs 0000IICHNS M CPAaBHEHHMSI, KPUTEPUU TIPOBOTUMOTO aHAIIN3A,

BOCIIPUHMMATh,  (OPMYJIUPOBaTh W  TPEOOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTENbHBIC U OTPUIIATEIbHBIC, EAUHUYHBIC, YACTHBIC U O0IIUE, YCIOBHBIE;

BBISIBIIATh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MPOTUBOPEUNUS
B (pakTax, JaHHBIX, HAONIOJACHUSIX M YTBEPXKIACHUSIX, NpeIjaratb KpUTCPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW M IPOTUBOPEUNI;

JenaTh BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX H
MHJYKTUBHBIX YMO3AKJIIOUEHHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IPOBOJIUTH CAMOCTOSITENIHO J10KA3aTeIbCTBA MATEMATHUECKUX YTBEPKICHUM
(psiMBIe ¥ OT IPOTUBHOTO), BHICTPAUBATh apTyMEHTAITUIO, TPUBOIUTH TPUMEPHI U
KOHTpIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYK/IEHUS U BHIBOJIBI,

BBIOMpATh CMOCO0 pelleHus ydeOHOW 3amadyn  (CpaBHUBATH HECKOJIBKO
BAPUAHTOB  pEIICHMS, BbIOMpaTh  HauboJee MOAXONAIMM C  y4€ToM
CaMOCTOSITEIILHO BBIZICIICHHBIX KPUTCPUEB).



Ba3oBble uccienoBareabckne 1eiicTBUS

HCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUI HHCTPYMEHT IO3HAHUS,
(GopMynupoBaTh  BOOPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEUYHE,  Mpoliemy,
yCTaHABJIMBATh MCKOMOE M JaHHOE, (OPMHUPOBATH TUIOTE3Yy, APIYMEHTHPOBATH
CBOIO MO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOATENBHO CIUIAHUPOBAHHBINA SKCIIEPUMEHT, UCCIEAOBAHKE
10 YCTAHOBJIEHNIO OCOOEHHOCTEN MaTEMATUYECKOTO 0OBEKTA, SIBJICHUS, IIPOLIEcCa,
BBISIBJIEHUIO 3aBUCUMOCTEN MKy 00bEKTaMU, SIBICHUSIMH, MTPOLIECCAMH;

CaMOCTOSATENILHO (POPMYIHPOBaThH 000OIIEHUS M BBIBOJBI MO pPE3yjbTaTam
NpOBEAEHHOTO  HAOJIOJEHUS, UCCIEIOBaHMs, OLEHUBAaTh  JOCTOBEPHOCTb
NOJYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHUI;

IPOrHO3UPOBATH BO3MOKHOE pAa3BUTHE IIPOIIECCa, a TaKXKe BbIIBUTAThH
IPEIIOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIOBHUSX.

Pabora ¢ ungopmanmei:

BBISBJIATh ACPUIUTH UHQOpPMAIIMHU, JAHHBIX, HEOOXOJUMBIX ISl OTBETA Ha
BOMPOC U JJIsl pEIICHUs 3a/1a4H,

BbIOMpATh MHOOPMAIUIO U3 UCTOYHUKOB Pa3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CHUCTEMAaTU3UpPOBaTh M HUHTEPIPETUPOBATh HHPOPMAIMIO PA3IUYHBIX BHUIOB U
¢dopM npencTaBieHus;

CTPYKTYpUpPOBaTh HH(OpPMALMIO, MPEACTaBIATh €€ B PA3NIMYHBIX (PopMax,
WITIOCTPUPOBATh IpaPpUUECKH;

OLIEHUBATh Ha/1EKHOCTD uHpOopMaLUU o CaMOCTOSITEIIbHO
c(OpMyJIUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHHBepCcaJIbHbIe YUeOHbIe 1elCTBUS

OO0menmne:

BOCIIPUHUMATH U (POPMYJIUPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBHIMH H
HEIsIMH OOIEHHUs, SICHO, TOYHO, TPaMOTHO BBIPAXXAaTh CBOIO TOYKY 3PCHHS B
YCTHBIX M MHUCBMEHHBIX TEKCTax, /laBaTh MOSICHEHHUS IO XOAYy pPEIICHHUs 3ajayH,
KOMMEHTHPOBATH MOJYUYCHHBIN pPe3yJbTarT,

B X0Ji¢ OOCYXXJICHHS 3aJIaBaTh BOIIPOCHI IO CYIIECTBY OOCYKIaeMOH TEMHI,
MpoOJeMbl, periaeMo 3ajayd, BBICKA3bIBaTh UJEH, HAIEJICHHBIE Ha TOHUCK
pEIlIeHUs, COTMOCTABJATh CBOM CYXJACHUS C CYXXJICHHUSIMH JPYyTHMX YYaCTHHUKOB
nuaiora, oOHapyKMBaTh Pa3IMdYUe W CXOJICTBO TO3WIIHHA, B KOPPEKTHOH (opme
(dbopMyIHpOBATh pa3HOTIACHUS, CBOM BO3PAKCHHS,

MPEJICTABIATh PE3yJIbTAThl PEIICHUS 3a7a4yH, SKCIIEPUMEHTa, UCCICIOBAHMS,
MPOEKTa, CaMOCTOSATEIBHO BBIOMpATh (oOpMaT BBICTYIUICHHS C YYETOM 3aaad
Mpe3eHTAIMU U 0OCOOCHHOCTEN ayIUTOPHHU.

PerJIHTI/IBHbIe YHHUBEPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH



Camoopranusanus:

COCTAaBJIATH IIJIaH, AJITOPUTM pEILIEHHUS 3a/1a4, BEIOUpATh CIOCOO pelIeHus C
y4ETOM HUMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(OpMALIUU.

CaMOKOHTPOJIb, SMOIMOHAJbHbIA HHTEJJICKT:

BJaJI€Th  HAaBbIKAMU  IO3HABaTENbHOM  peduieKCMH  Kak  OCO3HaHMS
COBEpIIAEMBIX JACHCTBUM M MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTATOB, BIIAJETh
crnoco0aMu CaMONPOBEPKH, CAMOKOHTPOJISI MpoIecca M pe3yibTara peIIeHHs
MaTeMaTU4YeCKOM 3a/1a4H;

NPEABUAETH TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPHU PEIICHUH 3a/1a4H,
BHOCUTbH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JIAHHBIX,
HalICHHBIX OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa LEIN U YCIOBUSIM, OOBICHITH IPUUMHBI
JOCTHXKEHUSI WIIM HEJIOCTHXKEHHS Pe3yJIbTaTOB JIEATENbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATEJIbHOCTD!

NOHUMAaTh U HMCHOJIb30BaTh MPEUMYILIECTBA KOMaH/IHOW W WHIWBUAYAJIBHOU
paboThl MpU pelleHUH Y4YeOHbIX 3aja4, IMPUHUMATh I1eJdb COBMECTHOM
NEeSTENbHOCTH, TUIAHUPOBATH OPTraHMU3AIMI0 COBMECTHOW pPabOThI, pacrpeaeisiTh
BUIBl paboOT, [OroBapuBaThbCs, OOCYX AAaTh IMpOLIECC U PE3yJbTaT padoOTHl,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBAaTh B I'PYIIOBBIX (popmax paborel (00CyXkaeHus, 0OMEH MHCHHIH,
«MO3TOBBIC IITYPMBI» H HHBIC), BBINOJHATH CBOIO YacTb pabOThl W
KOOPJIMHHPOBATh CBOM JCHCTBUS C APYTMMHM YJIE€HAMH KOMaHIbl, OLEHUBATh
KayeCcTBO CBOET0 BKJaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM, CHOPMYIHMPOBAHHBIM
YYaCTHUKAMU B3aUMOJECHCTBUSI.

HNPEIMETHBIE PE3YJIBTATBI

K konmy oOyuenuss B 10 kjacce oOydaromuics TOIYYHUT CIETYIONTUE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBbHBIM TeMaM paboyell MporpaMMmbl y4eOHOTO
Kypca «Anrebpa 1 HadaJla MaTeMaTHIECKOTO aHaTN3a»:

Yucia v BBIYMCICHUA:

CBOOOJTHO OMEPUPOBATH TOHATHSIMHU. PAIMOHATBHOE YHCIIO, OCCKOHEYHAs
nepuoAndecKas JApoOb, TMPOLEHThl, HPPALUOHATIBHOE YHUCJIO, MHOXECTBa
pallMOHATIBHBIX U IEUCTBUTEIbHBIX YUCEN, MOJYIb AEHCTBUTEIILHOTO YHCIIA;

MPUMEHSTh JpOOM U TPOLEHTHI JJIsI PELICHUsS MPUKIAJHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U pEaNIbHOM KU3HH;

MPUMEHSTH NPUOTUAKEHHBIE BRIUUCICHUS, PABUJIa OKPYTJICHUSI, IPUKUAKY U
OILICHKY PE3yJIbTaTa BhIUYMCICHHU;



CBOOOJHO ONEpPUPOBATH TMOHATHEM. CTENEHb C LENbIM IIOKa3aTeleM,
MCIIOJIb30BaTh MOAXOAANLY0 (JOPMY 3aMUCH IEUCTBUTENbHBIX YHCEI ISl peLICHUS
MIPAKTUYECKUX 3a/1a4 U NPECTABICHUS JAaHHBIX;

CBOOOJHO OIEPUPOBATH MOHATHEM: apU(PMETUUECKUN KOPEHb HATypajbHOM
CTEIICHH;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTEIIEHb C PALlMOHAIBHBIM MTOKa3aTeleM;

CBOOOJHO OIEpPUPOBATH MOHATUSAMM. JIorapudM UHCHa, ACCATUUYHBIE U
HaTypaJibHbIE JIOTapU(MBbI;

CBOOOJHO ONEPUPOBATh MOHATUSIMHU. CHHYC, KOCHHYC, TAHT'€HC, KOTAaHI'€HC
YUCJIOBOI0 apryMEHTAa,

ONEPUPOBATH MOHATUSAMU. APKCUHYC, aPKKOCUHYC M apKTaHT'€HC YHCIOBOIO
apryMeHTa.

YpaBHEHUA M HEPABEHCTBA!

CBOOOJTHO OIEpPUPOBATH MOHSTHSIMHU: TOXKJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCHUJIbHBIEC YPAaBHEHUS U YPABHEHUSI-CIIEICTBUSA, PABHOCHIIbHbIE HEPABEHCTBA,

OPUMEHSTh PA3IMYHbIE METOJIbl PELICHUS pPAlUMOHAIBHBIX M JPOOHO-
palMOHANBHBIX yPAaBHEHMI, MPUMEHATh METOJ HWHTEPBAJIIOB I PEHICHUs
HEPaBEHCTB,

CBOOOJTHO OIEPUPOBATH MMOHSATHUAMH. MHOTOYJIEH OT OJHOW IEepPEMEHHO,
MHOTOWJIEH C MeJbIMH KO3(p(UIUEHTaMH, KOPHU MHOTOWIEHA, MPUMEHSThH
JIeJIEHUE MHOTOYJIEHA Ha MHOTOWIEH C OCTaTKoM, Teopemy be3y u teopemy Buera
IUTSL PELLICHUS 3a/1ay;

CBOOOJTHO OMEPUPOBATH TOHITHSAMHU. CHUCTEMAa JIMHEWHBIX ypaBHEHHIA,
MaTpHIla, OMNPENETUTEeNIb MaTpPUIbl 2 X 2 W €ro TeOMETPUYECKUN CMBICT,
UCIIOJIb30BaTh CBOMCTBA OMpeAenuTeNss 2 X 2 Juisi BBIYMCICHHUS €ro 3HayeHus,
OPUMEHATh ONPENCIUTENN [JIsl PEUIEHUs CUCTEMbl JIMHEWHBIX YpPaBHEHUH,
MOJIEIIMPOBATh PEAIBHBIE CUTYAIMU C IIOMOILBIO CUCTEMBI JIMHEUHBIX YPABHEHUH,
HCCIIEI0BATh ITOCTPOCHHBIE MOJEIM C IOMOIIBIO MaTpULl U OIPENEIIUTEIECH,
MHTEPIPETUPOBATH ITOJyYEHHBIN pe3yJIbTaT,

UCIIONIb30BaTh CBOWCTBA JEHCTBUUA C KOpPHAMH Uil TNpeoOpa3oBaHMs
BBIPKECHU;

BBITOJIHATH IPEOOPA30BAHMSI YUCIOBBIX BHIPAXKEHUH, COJEPIKAIINX CTETICHH C
palMOHAJIBHBIM ITI0KAa3aTelIeM;

UCITIOJIB30BATh CBOMCTBa norapumMoB JUTS npeoOpa3zoBaHus
norapuMUYECKUX BBIPAKCHUIA;

CBOOOJHO OMNEPUPOBATh MOHATHSIMH. HPPALMOHAIBHBIE, IMOKA3aTEJIbHBIE U
Jorapu(pMUYECKHE YpaBHEHUs, HAXOJAUTh UX PELIEHUS C IOMOILBI0 PABHOCHIIBHBIX
IIEPEXO0I0B WIIN OCYLIECTBIIASI IPOBEPKY KOPHEH;



NPUMEHATH OCHOBHBIE TPUTOHOMETpUYECKHEe GOPMYIIBI I TPeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKEHUH;

CBOOOJHO ONEpPUPOBATH MMOHSATUEM: TPUTOHOMETPUUYECKOE ypaBHEHHE,
OPUMEHATH  HEoOXoAuMmble  (OPMYINBI  JUIsl  PEHICHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUIECKUX YPABHEHHIA,

MOJIENIUPOBATh pEalbHbIE CHUTyallMd Ha $3bIKE anreOpbl, COCTABISThH
BBIDAKEHHUS, YpPaBHEHMs, HEPABEHCTBA [0 YCJOBHUIO 3aJayM, HCCIEA0BAThH
MOCTPOEHHBIE MOJIEIH C MUCIOJIb30BAHUEM alIapaTta anreopsol.

DYyHKIUN U TPaPUKH:

CBOOO/IHO OTEpPUPOBATH MOHITHAMH: (PYHKIIHS, CTIOCOOBI 3a1aHus (yHKIIHH,
B3aMMHO oOpaTHble (QYHKIMHU, KoMmmno3uuus GyHKUMHA, Tpaduk QyHKIUH,
BBITIOJIHATH JJIEMEHTapHbIE IpeoOpazoBaHus rpadgukoB GpyHKIINHT,

CBOOOJTHO OIEPUPOBATH MOHATHAMHU. O0OJACTh OMPENEICHUS U MHOMXECTBO
3HaYeHU PYHKINUU, HYTU QYHKIIMHA, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA,;

CBOOOJIHO OINEpPUPOBaTh TMOHATHSIMH. 4YETHbIE H HEYETHBIC (QyHKINH,
nepuoandeckue QyHKIUH, MPOMEKYTKH MOHOTOHHOCTH (DYyHKIIMH, MAaKCUMYMBI U
MUHUMYMbI (YHKIIUM, HauOoiblllee W HAaWMEHbIee 3HauYeHWEe (YHKIUU Ha
IPOMEXYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUAMU: CTENEHHas (QYHKIUS C HaTypaJbHBIM U
LEeJIbIM TOoKa3aTeseM, rpauk CTENeHHONW (YHKIHMM C HATypajJbHBIM M IIEJIBIM
nokaszaTesieM, rpauk KOpHs N-0il CTeneHuW Kak (PyHKUHMU OOpaTHOW CTENEHU ¢
HaTypaJIbHBIM [10Ka3aTejIeM;

ONEepUpPOBaTh MOHATHUAMHU. JIMHEHHAs, KBaApaTU4Hass M JPOOHO-IMHEWHHas
(YHKIMH, BBIIOJIHATH 3JIEMEHTAPHOE UCCIIE0BAHUE U MIOCTPOCHHUE UX IPaPUKOB,;

cBOOO/IHO OIEpUpOBaTh MOHATHSMM. IOKa3aTelbHas M Jorapudmuyeckas
dbyHKIMHM, WX CBOWCTBA M TpaduKH, HCIOJB30BaTh MX Tpauku IS pEIICHHS
YPaBHEHU;

CcBOOO/IHO OMNEpUPOBaTh TMOHATUSAMU. TPUTOHOMETPUUECKAs OKPYXKHOCTb,
orpesiesieHue TPUTOHOMETPUUECKUX (YHKIMI YUCIOBOTO apryMEHTa,

UCMOJb30BaTh TIpaduku (QYHKIUH A8 HCCIEAOBAaHUSA IPOLIECCOB U
3aBHCUMOCTEH MpU pElIeHUH 3a7ad U3 APYrHX Y4eOHBIX NMPEAMETOB U peatbHOMN
’KU3HH, BBIpaXKaTh (OPMyJIaMU 3aBUCUMOCTH MEX]y BEIMIMHAMY,;

Havana maTeMaTH4eCcKOro aHAIM3a:

cBOOOJIHO ONEpUPOBATh MOHATHUAMHU: apuMeTHyeckas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEYHO yOBIBAIOIIAsi T€OMETPUYECKask MPOTrpeccHsi, TMHEHHBIN U
HKCMOHEHLIUATBHBIA POCT, GOopMyJia CIOKHBIX MPOIEHTOB, UMETh MPECTABICHNE
O KOHCTaHTE;

MCIIOJIb30BaTh MPOTPECCUU JAJISl PEIICHUs pEeaNbHbIX 3a/lad MPUKIATHOTO
XapakrTepa;



CBOOOJTHO ONEPUPOBATH MOHATHIMU: MOCIIEI0BATEIBHOCTD, CIIOCOOBI 3aAaHUs
MOCJIEIOBATENbHOCTEH, MOHOTOHHBIE M OIPAaHUYEHHBIE MOCJIEI0BATEIBHOCTH,
MOHMMAaTh OCHOBBI 3apOXACHUS MAaTEMaTUYECKOro aHallM3a KakK aHaiusa
0OECKOHEYHO MaJIbIX;

CBOOOJIHO OIEpPUPOBATH TMOHSITUSMH. HENPEPhIBHbIE (DYHKIUU, TOYKH
paspsiBa rpaduka GyHKIUH, aCUMOTOTHI Tpaduka QyHKINH;

CBOOOJHO OIEpPUPOBATH MOHATHEM: (YHKLHS, HENpEpbIBHAs Ha OTPE3KE,
MPUMEHSATh CBOMCTBA HEMIPEPBIBHBIX (PYHKIUHN ISl peLlICHUs 3a/1ay,;

CBOOOJIHO OIEpUPOBATH MOHATUAMM. TIEpBasi W BTOpas IPOU3BOJIHBIC
GyHKIMH, KacaTenbHas K rpaduky QyHKINH;

BBIYUCIISATH POU3BOJHBIE CYMMBbI, IPOU3BEACHUS, YACTHOTO M KOMITO3HUIIMU
NBYX (YHKIIMH, 3HaTh MPOU3BOIHBIC dJIEMEHTAPHBIX (DYHKITUH;

UCIIOJIb30BaTh T€OMETPUUYECKUM W (U3MYECKUI CMBICT MPOU3BOAHOU JIs
pelIeHus 3a1ay.

MHoxkecTBa M JIOTHKA!

CBOOOJTHO  ONEpPUPOBATh  MOHSTHSMHU.  MHOXECTBO,  OIEpaluud  Haj
MHOKECTBAMH,

UCITI0JIb30BATh TEOPETUKO-MHOKECTBEHHBIN anmnapaT AJis ONHCaHUsl PeaIbHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 3a]]a4 U3 APYTUX yYeOHBIX MPEAMETOB;

CBOOOJTHO OIEpPUPOBATH MOHSATUAMH: OIpEICIICHHE, TEeopeMa, ypaBHEHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO O0BEKTa, J0KA3aTEIbCTBO, PABHOCHIILHbIE
YpaBHEHUS 1 HEPABEHCTBA.

K konmy oOyuenus B 11 kJacce oOydYarOIIMICS TOJYYUT CIICIYIOIIHAE
IpEeIMETHbIE Pe3yJbTaThl MO OTAEIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Havaja MaTEMaTUYECKOTO aHAIN3a»:

Yucia v BBIYMCJICHUA:

cBOOOIHO OMNEepUpOBaTh MOHATHUSAMHU. HaTypalbHOE M II€JI0€  YHCIIO,
MHOXECTBA HATypaJbHBIX M LIEJBIX YUCEJ, UCIOJIb30BaTh MPHU3HAKU JEIUMOCTHU
uensix yucen, HOJ u HOK HaTypalibHBIX 4uCen sl PElIeHUs 3a/1ad, IPUMEHATh
anroput™m EBKinna;

CBOOOJHO OINEpPUPOBATH IOHATHUEM OCTaTKa MO MOJYJKO, 3aluChIBaTh
HaTypaJibHbIE YHCJIa B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMaX CUHUCIICHHS,

CBOOOJHO ONEpUPOBATh IMOHATUAMH. KOMILIEKCHOE YHCIO M MHOXECTBO
KOMIUIEKCHBIX YHCEJl, MPEJCTaBIIATh KOMIUIEKCHBIE 4YHCIIa B alredOpanvyeckou u
TPUTOHOMETPUUYECKON (hopMe, BBHITIOTHATH apu(PMETHUIECKUE ONEpaIii ¢ HUMHU U
M300pakaTh HA KOOPJANHATHOMN TUIOCKOCTH.

YpaBHeHUS 1 HEPABEHCTBA!



CBOOOJIHO OMNEPUPOBATH TMOHSITUSMU. HpPpPALUOHAIBLHBIC, TOKa3aTelIbHbIE U
norapu@MUYECKe HEPABEHCTBA, HAXOJIWTh UX pEHICHUS C  MOMOIIbIO
PaBHOCHUJIbHBIX MTEPEXOJ0B;

OCYILECTBJISITh OTOOp KOpPHEH TMpU PEIICHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OINEpPUPOBATH IMOHATHUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
MPUMEHSITh  HEOOXoaumble  (OPMYJbI  JUIsl  PEHICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO OMEPUPOBAThH MOHSATUSIMHU: CUCTEMAa U COBOKYITHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CHUCTEMBI-CIEACTBUS, HAXOAUTh PEIICHUS
CHUCTEMBbI U COBOKYIHOCTEW palMOHAJIbHBIX, UPPALUOHAIBHBIX, MMOKA3aTEIbHbBIX U
norapuMuUYecKuX ypaBHEHUN U HEPABEHCTB,

pelarthb paloHaIbHbIE, UppalioOHANIbHBIE, MoKa3aTeJIbHbIE,
norapu@mMuyeckue W  TPUTOHOMETPUUYECKHE YpPaBHEHHS W  HEPaBEHCTBA,
cojepKalme MOAyJd U mapaMeTphl;

MPUMEHSTH rpadruecKre METOJbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TaKXe 3a71a4 ¢ apameTpamy,

MOJCIMPOBATh peajibHble CUTyalluh Ha SI3bIKE alreOphl, COCTaBJISATH
BBIPAXKCHMS, YpPAaBHEHHUsI, HEPABEHCTBA MU HUX CHUCTEMBI [0 YCIOBHUIO 3aJayH,
UCCJIEJIOBAaTh IOCTPOCHHBIE MOJICIM C MCIIOJIB30BAaHMEM alllapara aareopsl,
UHTEPIPETUPOBATH OJTYUCHHBIN PE3yJIbTAaT.

DOyHKUMY U TPAPUKH:

CTPOUTHh TpadUKd KOMIO3UIIMA (QYHKIIUA C TOMOIIBIO 3JIEMEHTAPHOIO
UCCJICAOBAHUS M CBOMCTB KOMIIO3UIIMH ABYX (PYHKIIHA;

CTPOHUTH TEOMETpHYEeCKHe oOpa3bl ypaBHEGHUH U  HEPaBEHCTB Ha
KOOPJIMHATHOM IUIOCKOCTH;

CBOOOJIHO  OINEPUPOBATH TOHATHUAMHU. TpadUKA TPUTOHOMETPUUCCKHUX
byHKIMH,

NPUMEHATh (QYHKIHH I MOJICIMPOBAHUS W MCCICAOBAHUS pPeaIbHBIX
MPOILIECCOB.

Hauaja MmaTeMaTH4eCKOro aHAJIU3a.

UCITOJIH30BaTh MPOU3BOJIHYIO I UCCIea0BaHuS (DYHKIIMM HA MOHOTOHHOCTH
U SKCTPEMYMBI,;

HAXOJIUTh HanOOJIbIIICE M HAMMEHbIIICe 3HAYCHUS ()YHKIIMK HETIPEPHIBHOW Ha
OTpE3KE;

HCTIOJIBb30BAaTh MPOU3BOAHYIO IS HAXOXIACHHUS HAWJy4ylIero pEIICHUs B
NPUKJIAJAHBIX, B TOM 4YHCJIE COLUHAJIbHO-DKOHOMHUYECKHUX, 3ajayax, i
OTNpeACCHUS] CKOPOCTH U YCKOPEHMS TMpoliecca, 3aJaHHOTO GOpMyJIoN WIH
rpaguKoM;



CBOOOJHO ONEpUpPOBaTh TMOHATHSAMHU. TNEpPBOOOpa3Has, OIpeaAeTIEHHbIN
MHTErpaj, HaxXOAUTh MEPBOOOpA3HBIE AIEMEHTAPHBIX (PYHKUUMH U BBIYHUCIATH
unrterpan no gpopmyne Herotona-JIeitOuuna;

HAXOJUTh TUIOIIAAN IIOCKUX (QUTYp U OOBEMBI TEIl C MOMOILBIO UHTETPaIa,;

UMETh IIPEJCTABIICHUE O MaTeMaTUYEeCKOM MOJEIUPOBAHUM Ha I[puUMepe
cocTaBlieHUs MU PepeHInaTIbHBIX YPaBHEHU;

pelars MPUKIAJHbIE 33Ja4d, B TOM YHCIIE COLUAIBHO-3KOHOMHUYECKOIO U
(u3MUecKoro xapakrepa, CpeAcTBaMU MaTeMAaTHYECKOrO aHaIu3a.



YYEBHO-METOJINUYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* MaTemaruka: anredpa U Hayajia MaTeMaTUYECKOTO aHaIu3a, TeOMEeTPHS.
Anrebpa u Havajga MateMaTudeckoro aHaiusa (B 2 yactsax), 10 kimace/ Yactp 1:
Mopakosuu A.I'., Cemenon I[1.B.; Hacts 2: Mopakosuu A.I'. u apyrue; noj
penakiueit Mopakosuya A.I'., O611ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«MO0 MHEMO3NHA»

* MaTemaruka: anredpa ¥ Hadaja MaTEMaTHYECKOr0 aHaIu3a, TeOMETPHSI.
Anrebpa u Havajga MaTeMaTudeckoro aHanusa (B 2 yactsx), 11 kimace/ Yacrts 1:
Mopakosuu A.I'., Cemenon I1.B.; Hacts 2: Mopakosuu A.I'. u apyrue; mox
penakiueit Mopakosuya A.I'., O01ecTBO ¢ orpaHUYEeHHON OTBETCTBEHHOCTHIO

«MOILlL MHEMO3WHA»

METOINYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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