HOACHUTEJIBHAS 3AIINCKA

VYueOHbIil Kypc «Anredpa W Haualla MaTEeMaTUYECKOTO aHallu3ay» SBISICTCS
OJIHUM U3 Haubojee 3HAYMMBIX B MPOrpamMMe CpeaHero oOuiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuMBAET MHCTPYMEHTAIbHYIO 0a3y i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JPYroil CTOpoHbI, GOpMUpyeT
JIOTUYECKOEe U aOCTPAaKTHOE MBIIUICHHE 00Yy4YalolKUXCsl Ha YPOBHE, HEOOXOAUMOM
JUISL OCBOEHUSI UH(POPMATUKU, OOIIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
auciuIuiiH. B paMkax naHHOro y4eOHOro Kypca oOydaromivecsl OBIIAJI€BAIOT
YHUBEPCAJIbHBIM SI3IKOM COBPEMEHHON HaykH, KoTopas (OpMyJIupyeT CBOU
JOCTHXKEHUSI B MAaTEMaTUUECKOU (popme.

VY4eOHbIll Kypc anreOpbsl U Hayajdl MaTEMaTHYECKOTO aHajau3a 3akKjablBacT
OCHOBY [l YCHEIIHOTO OBJAQJCHUS 3aKOHAMHM (PU3HKH, XUMUU, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHCHIIMM Pa3BUTHUSI YIKOHOMUKH U OOIIECTBEHHOMN KU3HHU,
MO3BOJISIET OPUEHTHUPOBATHCSA B COBPEMEHHBIX ITM(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BaTh WX JUIS JaJIbHEHIIEro oOpa3oBaHUsS U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi OBiajicHUE aOCTPAKTHBIMU M JIOTHYECKH
CTPOTUMU KOHCTPYKIUAMH aireOpbl MU MaTeMaTHUYeCKOro aHajiu3a pa3BUBACT
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHUS C TMOMOIIBI0 MHAYKLIMH U pacCykAaTh JEAYKTUBHO, UCIIOJIb30BATh
000011IeHHe W KOHKPETH3aI[Mi0, a0CTparupoBaHHE W aHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUECKOE MBIILJICHUE.

B xone usywyenus yyeOHOro Kypca «Anrebpa ¥ Havajla MaTeMaTHYECKOIrO
aHanM3a» OOy4YaroIMecs IMOJy4YaloT HOBBIM OIBIT PEIICHUsS NPUKIAIHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEN pealbHbIX CHUTYalHil,
UHTEpPOpETAlMd  MOJYYEHHBIX  pEIICHUH, 3HAKOMATCS C  IpUMEpamu
MAaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMPUPOJNE, HAyKe U HUCKYCCTBE, C
BBIAAIOIIMMHUCS MAaTEMaTUYECKUMH OTKPBITHUSIMU U UX aBTOPaMHU.

VY4eOnbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIUATIOM,
KOTOpPBIN peanu3yeTcss Kak uepe3 yd4eOHbI wmaTepual, CHOCOOCTBYIOIIHMA
(dbopMHUPOBaHUIO HAYYHOTO MHPOBO33pPEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
JESTENBHOCTH, TPEOYyIOMe MPOMOKUTENIbHON  KOHIEHTPAIlMK  BHHMAaHUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTHM 3a IOJYyYECHHBIH
pe3yJbTar.

B ocHoBe MeTtommkum oOydeHus anreOpe W HadagaM MaTeMaTHYECKOTO
aHaJIHM3a JISKUT JCSTEIHbHOCTHBIN MPUHITAIT O0yUYeHUS.

B crpykType yuebHOro kypca «AnreOpa W Haudaja MaTeMaTHYECKOTO
aHaJIM3a» BBIICJICHBI CIEYIOLIUE COJIepKATEeIbHO-METOquYecKre TuHuu: «Hucna
U BblUUCHeHus», «OyHKuu U rpadukny, «YpaBHEHUs U HEepaBeHCTBay», «Hauana
MareMaTH4ecKoro aHaiausa», «MHoxecTBa U Joruka». Bce ocCHOBHbIE



COJIEPKATEIbHO-METOAMUECKAE JIMHUM W3Yy4YaloTCs Ha TPOTSHKEHUU JABYX JIET
o0y4yeHUss Ha YpPOBHE CpEIHEro oOlmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS
ApYr Apyra U MOCTENEHHO HACHIIAsACh HOBBIMU TeMaMH W pasaenamu. JaHHBIA
yueOHBIH Kypc SIBISE€TCS WHTETPATUBHBIM, TIOCKOJIBKY OOBEANHSET B cebe
COJep)KaHUE HECKONbKMX MaTeMaTHYeCKHX AWCIUIUINH, TaKuX Kak anreopa,
TPUTOHOMETPHS, MAaTEMAaTHYECKUU aHallu3, TEOPUS MHOXKECTB, MaTeMaTH4ecKas
noruka u apyrue. Ilo mMepe Toro kak oOydaroniuecs OBIAJIEBalOT BcE Ooliee
IMPOKUM MaTEMaTHYECKHM almapaToM, Y HUX MOCIIE0BAaTEIbHO (GOPMUPYETCS H
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MaTEMaTHUYECKYyI0 MOJIENb pealbHOU
CUTYaIlH, IPUMEHSITH 3HAHUS, TIOTYYCHHbIE TIPU W3YYCHUU y4eOHOTro Kypca, s
peIIeHUs] CaMOCTOSTEIHHO CPOPMYIMPOBAHHON MAaTeMaTHYECKOW 3aj1auu, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxxarenbHO-MeTOAMYEeCKasT TUHHS «Uucla U BBIYUCICHUS» 3aBepIiacT
(GopMuUpOBaHUE HABBIKOB HCIIOJIH30BAHMS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
Ha4aTo Ha YPOBHE OCHOBHOTO 001Iero oopazosanusi. Ha ypoBHe cpenHero ooiero
oOpa3oBanuss oco0oe BHUMaHHE yaensercs (HOPMHPOBAHHIO  HABBIKOB
paIMOHANBHBIX BBIUMCIICHUN, BKIIOYAIOIIUX B CeOsS WCIOIB30BAHHUE PA3TMUHBIX
dopMm 3amucu 4Ymcna, YMEHHE JeJaTh NPUKUAKY, BBITIONHATH TPUOTKEHHBIC
BBIUUCIICHUS, OICHUBATh YHCIOBBIC BBIPAKECHUS, pabOTaTh C MaTeMaTHYCCKHMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIUMCS MHOXKECTBA HATYpPaIbHBIX, IEJBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHUCENl  JIONOJHSIOTCS  MHOYKECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM U3 OSTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOWCTBEHHBIE €My CIEIUPUIECKUEe 3aJayd M Olepalyd: JeJICHUe Haledo,
ONIEPUpPOBAHUE OCTATKAMH HA MHOXECTBE IEJIBIX YHCEN, OCOOBIe CBOWMCTBA
paIMOHANBHBIX M MPPAIMOHAIBHBIX YUCEN, apu(METHICCKHE ONEPAIli, a TaKKe
W3BJICUCHUE KOPHS HATypaJIbHOH CTENEHW HAa MHOXECTBE KOMIUICKCHBIX YHCEI.
bnaromapsi mociieoBaTeIbHOMY pPaCIIUPCHHIO Kpyra HUCHOJIB3YEMBIX YHCET |
3HaKOMCTBY C BO3MOXHOCTSIMH MX NMPUMEHEHMS JJI PEUICHHs Pa3JInYHbIX 33724
(GopmMupyeTcsi npeAcTaBIeHUE O €IMHCTBE MATEMaTHUKU KaK HayKd U €€ poyd B
MOCTPOEHUU MOJIEJEeH peaJlbHOr0 MHpa, IMIMPOKO HCHOJB3YIOTCA 0000IIeHHEe U
KOHKpETHU3alHsL.

JIuausa «YpaBHEHUS U HEPABEHCTBa» pealnu3yeTcs Ha MPOTSHKEHUU BCETO
oOy4yeHHUs Ha YPOBHE CpEIHEro oOIIero oOpa3oBaHUs, MOCKOJIBbKY B KaKIOM
pasgene Ilporpammbl MperyCMOTPEHO pEUIeHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynpTaTe OOyd4aroliuecs OBJAJACBAIOT PA3IUYHBIMU METOJAMHU  PEILICHHUs
palMOHANbHBIX, HPPAlMOHAIBHBIX, TOKa3aTeNbHBIX, JOrapupMHUUECKux U
TPUTOHOMETPUYECKUX ypaBHEHHUI, HEPaBEHCTB M CHCTEM, a TakkKe 3ajad,
colepKammx mnapaMmerpsl. [lomydeHHbIE yMEHHMS IHIMPOKO HCHIOIB3YIOTCS MpH
uccieqoBaHNN (QYHKIMI C TIOMOIIBIO MPOU3BOJHOM, MPU PEUICHUH MPUKIAJIHBIX



3a/1a4y M 3a7a4 Ha HAXOXJCHUE HAauOOIBbIINX U HAUMMEHBLINX 3HAYCHUH (PYHKIUU.
JlanHas conep:katesibHas JUHUS BKIIIOYAET B ce0s Takxke (GOpMHUpPOBAHUE YMEHUM
BBINIOJHATh  pacu€Tel 10  QopMynaMm, NpeoOpa3oBaHMs  pPalUOHAIBHBIX,
WPPALUOHAIBHBIX YW TPUTOHOMETPUYECKUX BBIPAKCHUN, a TaKXKE BBIPAKECHU,
collepKallluX CTerneHu W Jiorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
Marepuajga IMPOUCXOAWUT  JajJbHEWINEe  pa3BUTUE  ANTOPUTMHYECKOTO U
a0CTPAaKTHOI'O MBIIIJIEHUSI OO0y4YaroImuXcs, (GOPMHUPYIOTCS HABBIKU JI€TyKTUBHBIX
paccykiaeHuid, paboTbl ¢  CUMBOJBbHBIMH  (opmMamu,  MpPEICTaBICHUS
3aKOHOMEPHOCTE W 3aBUCMMOCTEH B BHJI€ PAaBEHCTB M HEpPaBEHCTB. Anredpa
npeniaraetr d(QQeKTUBHbIE HWHCTPYMEHTBI JUIsl pEUICHUS MPAKTUYECKUX H
€CTECTBEHHO-HAYYHBIX 3a7a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYXKHOCTHU KaK
A3bIKa HAYKH.

CopepxarenbHo-MeToandeckass JuHUA «DyHKIMM U TpaQuKu» TECHO
NEPeIIeTaeTCsl ¢ JIPYTUMU JMHUSMU Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aaET MOCIEA0BATEILHOCTh U3YUEHUSI MaTepuana. M3yueHue creneHHoi,
MOKa3aTeIbHOM, JIorapudMUUEecKoi U TPUTOHOMETPUUECKUX (PYHKITNI, NX CBOHUCTB
U rpaduKOB, UCIOJIb30BaHUE (DYHKIMI ISl peuieHus 3afad U3 APYrux y4eOHbIX
IPEAMETOB U PEANBHOMN )KM3HU TECHO CBSI3aHO KAaK C MAaTEMAaTHYECKUM aHAJIU30M,
TaK U C PEIICHHEM YpaBHEHUW U HepaBeHCTB. [Ipu 3TomM Oomblioe BHHUMaHHUE
ynensiercss GOpMHUPOBAHUIO YMEHUSI BhIpakaTh (GOpMYyIamMu 3aBUCHUMOCTH MEXKIY
pa3sTUYHBIMUA BETUYMHAMH, MCCIEIOBaTh TOJYyYEHHbIE (QYHKIUHU, CTPOUTH HX
rpaduku. Matepuan 3Toil cofep>kaTeabHON JTUHUU HAlleJIeH Ha pa3BUTHUE YMEHUM
U HaBBIKOB, ITO3BOJISIIOIIMX BBIPAKaTh 3aBUCHUMOCTH MEXAY BEIWYMHAMH B
pasnmuuHON (opme: aHATMTHYECKOH, rpadudeckoil u ciioBecHo. Ero msydenue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxatenbHass n1uHUS «Hadama maTeMaTHYEeCKOTO aHalIW3a» IMO3BOJSET
CYIIECTBEHHO PACHIMPUTH KPYr KAK MaT€MaTHUYE€CKHUX, TaK U MPUKIAJHBIX 3a/ad4,
JOCTYTHBIX OOYYaIOUIUMCS, TaK KaK Y HHUX TMOSBISETCS BO3MOXKHOCTb CTPOHTD
rpa@uku  CIOXKHBIX (YHKIWNA, OMPENeNsiTh WX HauOOJbIINE W HAUMEHBIIHE
3HAUEHUS, BBIYHUCIATH IUIOMAAU (Guryp u oObEMBI TeJl, HAXOAUTH CKOPOCTH H
yCKOpeHHs IpoueccoB. JlaHHas conep:kaTenbHas JMHUSA OTKPBIBAET HOBBIC
BO3MOXHOCTH TOCTPOCHUS MATEMATUYECKUX MOJEIEH pPEaJbHbIX CUTyalui,
MO3BOJISIET HAXOAWTh HAWIy4yllee PEHIEHWE B TMPUKIATHBIX, B TOM YHUCIE
COLIMAJIBHO-3KOHOMHMUYECKHX, 3aJla4yaX. 3HAKOMCTBO ¢ OCHOBAMHM MAaT€MATHYECKOIO
aHaln3a CIOCOOCTBYET pa3BUTHUIO aOCTPaKTHOTO, (OPMAIbHO-IOTUYECKOTO U
KPEaTUBHOTO MBINUICHUS, (DOPMUPOBAHHUIO YMEHHUH pACIO3HABATH MPOSBICHUS
3aKOHOB MAaT€MAaTHKW B HayKe, TEXHUKE U HCKyccTBe. OOydarommuecs y3HaIKT O



BBIJIAIOIIUXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJEC pa3BUTHUS MaTEMAaTUKU Kak
HayKH, U 00 UX aBTOpax.

ConepxaTtenbHO-MeTOAMYECKast JTMHUS «MHOXKECTBA U JIOTHKA) BKIIIOYAET B
ce0si SIEMEHThl TEOPUM MHOXKECTB M MAaTeMAaTHYeCKON JOTruku. TeopeTuko-
MHOYXECTBEHHBIC MPE/ICTABICHUS MPOHU3BIBAIOT BECh KYpPC MIKOJIbHOU MaTeMaTUKHU
W TpeasiaraloT Haubosiee YHUBEPCAIbHBIM S3bIK, OOBEIUHSAIOUIUN BCE pa3lielbl
MaTeMaTUKl W €€ NPWIOKEHUN, OHU CBSI3BIBAIOT pa3Hble MaTeMaTUYECKHE
JUCHUIUIMHBL W WX NOpWIOXKeHus B eauHoe 1enoe. [losTomy BaxHO AaTh
BO3MOXKHOCTb OOy4YaronmieMycss TMOHMMaTh TEOPETHKO-MHOXKECTBEHHBIN  SI3BIK
COBPEMEHHOW MaTEMaTHKUA W HCMOJIb30BaTh €ro JUIsl BBIPAXKCHHUS CBOMX MBICIIEH.
JlpyruM BaKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH CJEeIyeT NpPU3HATh
CBOMCTBEHHYIO €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE OMNPEACIEHHBIM
OpaBWJiaM  IOCTPOEHUS  JOKa3aTeJabCTB.  3HAKOMCTBO € DJIEMEHTAMH
MaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PAa3BUTHIO JIOTMYECKOTO MBIIUICHUS
00Oy4aromuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KIEHUS HA OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUS.

B yueOHOM Kkypce «AnreOpa W Hayajla MaTEMaTHYECKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOT'0 MOJCIIMPOBAHMS, KOTOpPbIE IMPU3BAHBI
CIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHUSI MOJENEH peabHbIX
CUTYyalluid, WCCJIEJAOBAHMUS O3THUX MOJIeNIe C TIOMOUIBIO afmapara anredpbl |
MaTE€MAaTHYECKOTO aHaJIn3a, WHTEPIPETAlNU TOJYYEHHBIX PpEe3yJbTaToB. Takue
3a/1aHUs BILUIETEHBI B KAXbIM U3 pa3/iesioB IPOrpaMMBbl, IOCKOJIBKY BECh MaTepHall
y4eOHOro Kypca IIUPOKO HMCHOJB3YeTCs IS pellleHus MPUKIATHBIX 3axad. [Ipu
pEIICHUH  pealbHbIX  MPAaKTHYECKUX  3aJad  oOydaromipecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIB30BaTh  AHAJIOTHIO, 0000IIaTh W  KOHKPETHU3UPOBATH  IpoOJIeMy.
JlesiTenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B POIIecce U3YUEHUS BCEX TeM yUeOHOro Kypca «Anredpa u Hayana
MaTeMaTU4YEeCKOr0 aHAIN3a.

Ha w3yuenue yueOHOro Kypca «Anredpa ¥ Hadaga MaTeMaTHYECKOTO
aHanuza» orBoauTcs 272 yaca: B 10 kimacce — 136 vacoB (4 yaca B Hejaeno), B 11
kiacce — 136 yacosB (4 4yaca B HEZENIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mepuoauyeckue Apoou. I[Ipumenenue apoOell U MPOLEHTOB IS
peLIeHUs NPUKIAJHBIX 3a/1a4 U3 Pa3JIMYHBIX OTPACIIed 3HAHUN U PEAIbHOM KU3HU.

JeucTtBurenbHble uncna. PauuoHanbHbIE W HUPPALMOHANBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMHU  4YHCIaMu.  Moayib
JIEWCTBUTEIILHOTO YHuCia U ero cBoiicTBa. [IpubamxEHHbIC BRIYKCICHUS, TTpaBUiIa
OKpYTJICHUS, IPUKUJIKA U OLICHKA pe3ybTaTa BEIYUCICHUM.

Crenenb C uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBaHue
noaxoAsIIed GopMbl 3aMUCH ACHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TPAKTUUECKUX
3a7a4 U MPEJICTABICHUS JTaHHbIX.

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb ¢ palMOHAJIBHBIM I[OKa3aTeleM M €€ CBOWMCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

Jlorapudgm uymcna. CpoiicTBa norapudma. JlecsaiTUUHbIE W HaTypalbHbIE
Jorapu@mel.

CuHyc, KOCHHYC, TaHI€HC, KOTAaHT'€HC YHCIIOBOI'O aprymeHTa. ApPKCHHYC,
APKKOCHHYC U apKTAaHT'€HC YUCIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHHS W ypaBHEHUs-CIeACTBUA. HepaBeHCTBO,
pELIEHUE HEPABEHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LEIBIX U APOOHO-PAIMOHATIBFHBIX YPaBHEHUHN U
HEPABEHCTB. MHOroO4YwIeHbl OT OJHOW IEPEMEHHOW. JleneHne MHOrowieHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema bedy. MHorounmensl ¢ HeabIMU
kod(punmenramu. Teopema Buera.

[IpeoOGpa3zoBaHus YUCITOBBIX BRIPAKEHUH, CONEPKAIINX CTETICHU U KOPHH.

HppaunonansHbie YpaBHEHUS. OcHOBHBIE METOIbI pelIeHus
WPPALUOHAIBHBIX YPAaBHECHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHUSI MOKA3aTeIbHBIX

YPaBHEHHM.

[IpeoGpazoBanre BEIPAXKEHUA, COACPIKAIINX JTOTAPHUPMBI.

Jlorapudmudeckue ypaBHEHHUSI. OcHOBHbIE METO/IbI penieHus
JorapuMUYECKUX YPaBHCHUHM.

OcHOBHBIE TPUTOHOMETPUUECKUE bopmyIbL. [IpeobOpazoBanue

TPUTOHOMETPUUECKUX BBIPAKEHHI. PellieHne TpuroHOMEeTpUIECKUX YPABHEHUM.



Pemienue cucrteM MHEWHBIX ypaBHEHUW. Marpuna cUCTEMBI JIUHEWHBIX
ypaBHeHUW. Onpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUH CMBICT H
CBOMCTBA, BBIYMCJIICHHUE €r0 3HAYEHUS, NPUMEHECHHUE OINPENCIUTENS I PEIICHUS
CUCTEMBl JIMHEMHBIX ypaBHEHWH. PellleHne MNpUKIAAHBIX 3aJa4 C ITOMOILBIO
CHUCTEMbl JIMHEMHBIX ypaBHEHUU. lccienoBaHue DIOCTPOCHHOM MOJAEIHU C
ITIOMOIIIBIO MATPHIL U ONPEIETUTEEN.

[TocTpoeHne MaTeMaTUYECKMX MOJIEJIENM pPEaJbHOM CUTyallMd C MOMOIIBIO
YpPaBHEHUN U HEpaBeHCTB. lIpuMeHeHHe ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEMaTUYECKUX 3a/lady M 3aJad U3 PA3JIUYHbIX OOJacTe HAyKM U peaabHOU
KU3HU.

DYyHKIUHA U TPaPUKHU

OyHKIMA, crnocoObl 3aaHus (QyHKIUU. B3auMHO o00paTHble (QYHKIMH.
Komnosunus ¢yukmuit. I'papuk  dyHkuuu. DineMeHTapHble MpeoOpa3oBaHUs
rpadukoB ¢ yHKIIHIA.

O6nactp ompeneneHUs ¥ MHOKECTBO 3HaueHud ¢yHkuuud. Hymu dynkumm.
[TpomesxyTku 3HaKkonocTostHCTBA. UETHbIe 1 Heu€THbIe QyHKIMU. [lepuoanueckue
¢ynkiuu. IIpoMexxyTku MOHOTOHHOCTH (yHKIHMH. MakCUMyMbl U MHUHUMYMBI
¢ynkuuu. Haubomnpiee 1 HauMeHbllee 3HaUCHHsI (PYHKIIUU Ha TIPOMEKYTKE.

JluneitHas, KBajgpaTU4Hass W JAPOOHO-IHHEHHAs (YHKIUHU. DIIEMEHTapHOEe
UCCJIeIOBAaHNE U TTOCTPOCHHE UX IPaUKOB.

CrenenHas QyHKIMS ¢ HaTypaJbHBIM U LEIbIM MOKazareneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa M rpaduK KOpHsS N-OM CTeNeHW Kak (PYyHKIUH OOpaTHOMU
CTEIEHU C HATYpaJIbHbBIM MTOKA3aTEJIEM.

[TokazarenbHast U Jorapudmuyeckas (QyHKIHH, WX CBOWCTBA U TpadUKH.
Hcnons3oBanue rpadukoB GyHKIUHN 1T pEIICHUS YPaBHEHHM.

TpuroHomerpuyeckasi OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

OYHKIIMOHAJIIBHBIE 3aBUCUMOCTH B peaJbHBIX IpOLECCAX M SBICHUSAX.
['paduixu peanbHBIX 3aBUCUMOCTEH.

HavaJjia MaTeMaTH4eCKOr0 aHAJIN3a

ITocnenoBaTeABLHOCTH, CIIOCOOBI 3ajaHusA IIOCIIeAOBaTeNbLHOCTEH. MeTon
MaTeMaTU4YEeCKOM VUHAYKIUY. MoHOTOHHBIE U OrpaHUYCHHbIE
IIOCJIEA0BATENBHOCTH. VICTOpHST BO3HMKHOBEHMS MAaT€MaTHYECKOIO aHAIN3a Kak
aHajan3a 0ECKOHEYHO MaJIbIX.

Apudmernueckas u reoMmeTpuyeckas nmporpeccun. beckoneuHo yObIBaromas
reomeTpuyeckas nporpeccus. Cymma GeCKOHEUHO YObIBAaIOIIEH reoMeTpUyYecKoil
MpOrpeccuu. JINHENHBINA U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
IpoueHTOB. VMcnonb30BaHWE TPOTPECCHMU U PELICHUS peajbHbIX  3a]ad
MIPUKJIAJHOIO XapaKTepa.



HenpepoiBuble (GyHKIIMM U uX cBoiicTBa. Touku paspbiBa. ACHUMITOTHI
rpadgukoB QyHkiui. CBoCTBa (YyHKUMU HENpPEephIBHBIX HAa OTpe3ke. Metoj
MHTEPBAJIOB JJI pPEIICHUs HepaBeHCTB. lIpuMeHeHue CBOWMCTB HENpPEpBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

[lepBas u BTOpas npousBojHble QpyHkMKU. OnpeneneHne, reOMEeTPUIECKUN U
(¢u3nUecKHil CMBICT IPOM3BOIHOM. YpaBHEHHUE KacaTeNbHOU K rpaduKy (PyHKIIMH.

[IpousBoaHBIE  BIEMEHTAPHBIX  (QYHKIUH. IIpousBogHass  cyMMbl,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMU (PYHKIUH.

MHoxecTBa U JIOTMKA

MHOXecTBO, OmepalMd HaJl MHOXECTBAMHU U HUX CBOicTBa. Jlumarpammel
Oiinepa—Benna. [IpuMmeHeHue TEOPETHKO-MHOXKECTBEHHOIO ammapara  JUJis
ONMMCAHMS PEANbHBIX MPOIECCOB U SIBJICHUN, MPU PEIIEHUU 3a7ady U3 JPYrux
y4eOHBIX TPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTrO OOBEKTa, CIIEJCTBUE,
JI0Ka3aTeIbCTBO, PABHOCUJILHBIC YPAaBHEHUS.

11 KJIACC

Yucsa v BbIYMCICHUS

Harypanbubie u nensle yucna. [IlpumeHeHne npu3HAKOB JETUMOCTH LEJBIX
gyuces, HauOoypmuiki oOumui nenurens (nanee — HOJl) m HamMeHsblnee ooOiee
kpaTtHoe (nanee — HOK), ocratkoB o monynto, anroputMma EBkiunaa ass pereHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmmnekcubie uucna. AnreOpanyeckass W TpPUTOHOMETpHUecKas (POpMBI
3aMMCH KOMIUIEKCHOTO YHcia. ApU(PMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
yuciamMu. M300pakeHne KOMILIEKCHBIX YHCEN Ha KOOPAMHATHOW TUIOCKOCTH.
®opmysia MyaBpa. KopHu N-oil cTeneHn U3 KOMIUIEKCHOTO uncia. [Ipumenenne
KOMIUIEKCHBIX YUCEN JIJISl PelIeHUs] PU3NYECKUX U T€OMETPUUECKHUX 3a]1ay.

YpaBHeHUS U HEPABEHCTBA

CuctemMa U COBOKYNHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCUIIbHbBIC
CHUCTEMBI U CUCTEMBI-CIEACTBUSA. PABHOCUIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHUH C  TOMOIIBIO
TPUTOHOMETPUUECKONU OKPYKHOCTH. PellieHne TpUuroHoMeTpu4eCKUX HEPABEHCTB.

OCHOBHbIE METOJbl pELICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEpPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHbIE METO/Ibl PEIICHHS] CHCTEM M COBOKYIMHOCTEH pAallMOHAJIbHBIX,
UppAIMOHABHBIX, TOKA3aTENbHbBIX U JIOTapU(MHUUYECKUX YPaBHEHUN.

YpaBHEHHUs], HEPABEHCTBA U CUCTEMBI C IapaMeTPaMHu.



IIpumeHenne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTHYeCKUX 3ajlad M 3aJa4 U3 Pa3IMYHbIX 00JacTeil HaAyKW U pealibHOU
KU3HU, UTHTEPIPETALMS [TOJYUYEHHBIX PE3YJIbTATOB.

DyHKUUM U TPaPUKHU

I'paduk kommnoszunuu ¢Gyukiui. ['eomerpuyeckre 00pa3bl ypaBHEHHH U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U TpadUKH.

I'padprueckne meTonbl pelieHHs ypaBHEHHMH W HepaBeHCTB. [ 'paduueckue
METO/bI pEUIEHU 3a7a4 C IapaMETPAMMU.

Ucnonb3oBanue rpadukoB (QYHKIUI AJig HCCIEIOBAaHUS IMPOILIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT MPH PEUICHUU 3aJady M3 JAPYTUX YYEOHBIX
IPEAMETOB U PEATBHOM KU3HHU.

Havana MaTeMaTH4eCKOro aHaIM3a

[IpumeHeHue mMpou3BOAHON K UCCIIEeNOBaHUIO (YHKIIMA HA MOHOTOHHOCTH M
skcTpeMyMmbl.  Haxoxzaenue  HauOosbllero M HAaWMEHBLIETO  3HAYEHUU
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpuMeHeHnEe NPOW3BOAHOM [JIi HAXOXKJICHUS HAWIY4dlIEero pEUICHUs B
OPUKIAOHBIX 3ajadax, ISl ONpPEAENICHUs] CKOPOCTM U YCKOpPEHHs Ipoliecca,
3a1aHHOTO (hOPMYJION MITH TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO THepBooOpa3HbIX. I[lepBooOpa3HbIe
aneMeHTapHbIX QyHKimil. [IpaBuiia HaxoXIeHUs TEPBOOOPA3HBIX.

HuTerpann. ['eomeTpuueckui CMBICJI UHTETpaJA. Brruucnenue
ornpenenéHHoro uurerpaina no gopmyne Hotorona-JlelOuuna.

[Ipumenenue wmHTETrpaia s HAXOXKACHHUS IUIONIAACH IIIOCKUX (QUryp H
00BEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepnbr pemenuit nuddepeHIHAIBHBIX YpaBHEHUH. MartemaTudeckoe
MOJIETUPOBAHUE PEATBHBIX TMPOIECCOB C TMOMONIbI0 U] PepeHIInaTbHBIX
YPAaBHEHHUM.



IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUSA VYYEBHOI'O KVYPCA
«AJITEBPA MW  HAYAJIA MATEMATHYECKOI'O  AHAJIM3A»
(YTJIYBJIEHHBIM VPOBEHbL) HA VPOBHE CPEJJHET'O OBIIET'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUA:

c(hOpPMUPOBAHHOCTh  TPAXKIAHCKOM  TO3MIIMU  OOy4armierocs  Kak
AKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUUCKOTO OOIIECTBA, MPEACTABICHUE O
MaTeMaTU4YeCKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBJICHUM,
MpoLeAYp TPaKIAHCKOTO 00IIecTBa (BBIOOPHI, OMPOCHI M JAPYroe), yMEHUe
B3aUMOJICHICTBOBATh C COIMAJIbHBIMU HWHCTHUTYTaMH B COOTBETCTBHH C WX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) NIaTPUOTHYECKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUNUCKON TpaKJaHCKOM MICHTUYHOCTH, YBAKCHUS
K MPOIUIOMY U HACTOAIIEMY POCCUHUCKON MaTeMaTHKU, ICHHOCTHOE OTHOIIIEHUE
K JIOCTIDKCHHMSIM POCCHUUCKHUX MAaTeMaTUKOB M POCCHUMCKONW MaTeMaTU4YeCKOM
IIKOJIBI, WCIIOJb30BaHUE ATUX JIOCTMIKCHHH B APYrUX HAayKax, TEXHOJIOTHSX,
chepax IKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHUS

OCO3HAHUE IyXOBHBIX LEHHOCTE! POCCHUICKOTO HapoJa,
c(OpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, JSTHUYECKOTO TOBEICHHS,
CBA3aHHOIO C [MPAaKTHYECKUM T[PUMEHEHUEM JOCTH)KEHUH HAyKd U
NEATENIbHOCTBIO  yYEHOr0, OCO3HAaHUE JIMYHOINO BKJIaJa B IOCTPOCHHE
YCTOWYMBOTO OYIyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MUPY, BKIIOYAs ACTETUKY MAaTEMAaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIICHUI, pacCyXICHUH,
BOCIIPUUMUYHMBOCTh K MATEMAaTUYECKUM aCllEKTaM Pa3jnyHbIX BUJOB UCKYCCTBA;

5) pu3uvecKoro BOCIUTAHUSA:

c(hOpMHPOBAHHOCTh YMEHUS TPUMEHSTh MAaTEeMAaTHUYECKUE 3HAHUS B
WHTEpEcax 370pOBOTO © 0Oe3omacHOTO o0pa3a J>KW3HH, OTBETCTBEHHOE
OTHOIIEHHE K CBOEMY 3/I0pPOBBIO (37I0pOBOE TMHWTaHWE, COATIAaHCUPOBAHHBIN
PEXKHUM 3aHATUN W OTIbIXa, PETyJsipHas Qu3ndeckas aKTUBHOCTH), pusndeckoe
COBEPIIEHCTBOBAHUE npu 3aHATUAX CHOPTHUBHO-030OPOBUTEIBHOMN
NEeATENbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

FOTOBHOCTh K TPYAY, OCO3HAHHE LIEHHOCTU TPYAOJIOOUSl, MHTEpPEC K
pasnu4HbBIM  cepam  TPodEeCCHOHATBHOW  NESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSIMU, YMEHUE COBEpIlaTh OCO3HAHHBIM BHIOOD



Oynymieit mpodeccuu M peanu3oBbIBAaTh COOCTBEHHBIE >KU3HEHHBIE IUIAHBI,
FOTOBHOCTh U  CHOCOOHOCTH K  MaTeMaTUYECKOMY OOpa30oBaHUIO U
caMOOOpa30BaHUIO Ha MPOTSHKEHUU BCEU KU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HaTpaBIECHHOCTH;

7) 3KOJIOTHYeCKOTr0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTb JKOJIOTUYECKON KYJIbTYphl, MOHUMAHHE BIUSHUS
COIIMATIbHO-2KOHOMUYECKUX  TPOIIECCOB HA COCTOSIHUE TPUPOJHOM U
COIIMAILHOM Cpe/bl, OCO3HAHHE TJI00AJTHLHOTO XapakTepa SKOJIOTHYECKUX
npo0JieM, OpUeHTAIMs Ha IPUMEHEHUE MAaTEeMAaTUUEeCKUX 3HAHUM JIJIsl PEeIICHUs
3a/1a4 B 00JIACTU OKPYXKAIOIIEH Ccpesibl, MJIaHUPOBAHUE MOCTYIKOB U OLIEHKU UX
BO3MOJKHBIX TTOCJIEACTBUM JIJIsI OKPYKAIOIIEH CPEeJIbI;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM U  OOIIECTBEHHOW TPAKTUKH, TOHUMAHUE
MaTeMaTHYEeCKON HayKu Kak c(epbl 4eloBEeYECKOW AEesATEIbHOCTH, JTAIoB €€
Pa3BUTHA M 3HAYMMOCTH JUIsl Pa3BUTHS I[IUBUJIM3AIMHU, OBJAJEHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYECKOW KYJIbTypOW KakK CpPEJCTBOM TMO3HAHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOSKTHYIO U HCCIIEIOBATEIbCKYIO JEATeIbHOCTD
WHJIMBUIYaJIbHO U B TPYIIIE.

METANPEAMETHBIE PE3YJIBTATDBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHA

ba3oBble Jornueckue AeMcTBUA:

BBISIBIIATh ¥ XapaKTePU30BaTh CYIICCTBCHHBIE MPU3HAKA MAaTEMAaTHUECKUX
OOBEKTOB, TIOHSTHIA, OTHOIICHWH MEXIy MOHITHIMH, (HOPMYIUPOBATH
OTIpeICTICHYSI TIOHATHUH, yCTaHaBIINBATh CYIIECTBCHHBIN pHU3HAK
Kiaccu(pUKaIlMi, OCHOBaHUSA JIi OOOOINEHWS W CpPaBHEHUS, KPUTEPUU
POBOJIMMOTO aHAJIN3a;

BOCIIPUHUMATh, (HOPMYIHpPOBaTH H  MPEOOPa3OBBIBATH  CYXKICHUS:
yTBEpAUTEIbHBIC U OTPHUIIATEIbHBIC, CIMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIE;

BBISIBJISITh ~ MaTeMaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M |
MPOTUBOpEYHs B (pakTax, JaHHBIX, HAOIIOJACHHUIX U YTBEPKACHUSIX, TIPEIaraTh
KPUTEPHH JIJIs1 BBISIBIICHUSI 3aKOHOMEPHOCTEH U IPOTUBOPEUNI;

JIeaTh BBIBOJBI C HCTOJIB30BAHMEM 3aKOHOB JIOTHKH, JCIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUCHH, YMO3aKIIOUCHUHN 10 aHAJIOTHH;

IPOBOUTH CaMOCTOSATEIILHO JI0Ka3aTeILCTBA MaTEeMaTUYECKUX
YTBEPKJICHUN (MpsSIMbIE W OT TMPOTHUBHOIO), BBICTPAWBATh apPTYMEHTAIIHIO,
MPUBOJIUTh TPUMEPHl M  KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CYXKIICHUS Y BBIBOJIBI;



BBIOMpATh CIOCOO pelieHus yuyeOHOM 3ajauyu (CpaBHUBATH HECKOJBKO
BAPUAHTOB  pEIlCHMs, BBIOMpATh HauboJee MOAXOIAIIUA €  Y4ETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTe/ibCKie AeiicCTBUS:

HCII0JIb30BaTh BOMPOCHI KAK HCCIEI0BATEIbCKUNA MHCTPYMEHT IMO3HAHUA,
(GopMynHpoBaTh  BONPOCHL, (UKCHPYIOLIME MPOTHUBOpPEUYUE, MpoOJIeMy,
yCTaHaBIMBaTh UCKOMOE U JaHHOE, (OPMUPOBATH TMIIOTE3Y, APTYMEHTUPOBATH
CBOIO MO3ULIMI0, MHEHHUE;

IPOBOAUTH CaMOCTOATENIbHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTEeMaTHYEeCKOro OOBEKTa,
ABJICHUS, TIPOLECCA, BbIABICHUIO 3aBUCUMOCTEH  MEXAy OOBEKTaMH,
ABJICHUSMH, MPOIIECCaMU;

CaMOCTOATENIBHO (POPMYIIHPOBATH 000OIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
OPOBEJEHHOTO HAOMIOACHUS, UCCIENOBAaHUS, OLEHUBATH JIOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKKE BbIJIBUTATH
MPEATNONIOKEHUS O €r0 PAa3BUTHUU B HOBBIX YCIIOBUSIX.

Pab6ora ¢ undgopmanmeii:

BBISIBIIATE JAeDUIIMTE MHGOPMAIIUK, JAaHHBIX, HEOOXOJMMBIX NJii OTBETa
Ha BOMPOC U JJIsl PEIICHUS 3a]1a4H;

BLIOMpaTh  MHGOPMAIMIO W3  UCTOYHUKOB  PaA3JIMUYHBIX  THIIOB,
aHAIM3UPOBATh, CHUCTEMATU3UPOBATH M HMHTEPIPETHPOBATH HH(OpPMAIHUIO
Pa3TUYHBIX BUIOB U (OPM IPEICTABICHNUS,

CTPYKTYpHpPOBaTh MH(OpMAIUIO, MPEACTABIATH €€ B pa3InyHbIX (hopmax,
WLTIOCTPUPOBATH TpadUuECKU;

OLICHUBATH HaJEXKHOCTh uH(popMaIuu o CaMOCTOSITETIbHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBbIe YHHMBepPCaAJIbHbIE YUeOHbIe 1eHCTBHS

OO01menue:

BOCIIPUHUMATh M (OPMYJIHPOBATh CYXKJICHHS B COOTBETCTBHH C
YCIIOBHUSIMH M TIEJSIMH OOIIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOYKY
3pEeHUs B YCTHBIX U MMCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 110 X0y PEIICHUS
3a71a4i, KOMMEHTUPOBATh MOJYUYCHHBIN pe3yiIbTarT;

B X0JI¢ OOCYXCHUS 3a]1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYK/1aeMOU TEMBI,
mpoOJIeMBI, pelracMoi 3aJa4yu, BBICKA3bIBaTh HJCH, HAIlCJCHHBIE Ha ITOMCK
pEIIeHUS, COMOCTABISATh CBOU CYXXACHHUSA C CYXICHUSIMU APYTUX YYACTHUKOB
auajora, OOHapyKMBaTh Pa3IMue W CXOJICTBO IO3HIINM, B KOPPEKTHOU (Gopme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;



NPEACTABIATh  PE3ydbTaThl  pElIeHHs  3adadd,  OKCIEPHMEHTA,
HCCJIEI0BaHUS, MPOEKTA, CAMOCTOATENBbHO BbIOMpaTh (hOpMaT BBICTYILIEHUS C
y4€TOM 3aJ1a4y NPEe3eHTALMU U OCOOEHHOCTEN ayIUTOPHH.

PeryasiTuBHbIE YHUBEpPcadbHbIe yueOHbIE 1elicTBUS

Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEUICHHs 3a7au, BEIOUPATh CIIOCO0 peleHus
C y4€TOM UMEIONIMXCA PECypcoB M  COOCTBEHHBIX  BO3MOXHOCTEH,
apryMEHTUPOBAaTh U KOPPEKTUPOBATH BAPUAHTHI PEUICHUM C YYETOM HOBOWU
uH(pOopMaIu.

CaMOKOHTPOJIb, IMOIIHOHATbHBIH HHTE/JIEKT:

BIaJIETh HAaBBIKAMHU TIO3HABATEIBHOW pediieKcuH KakK OCO3HAHUS
COBEpIIAEMBIX JCHCTBHI W MBICIUTEIBHBIX MPOIECCOB, HMX PE3YJIbTATOB,
BJa/IETh CHOCOOaAMU CaMOIIPOBEPKH, CAaMOKOHTPOJS Mpoliecca U pe3ysbrara
peleHus MaTeMaTHYeCKOi 3a/1a4u;

NPeIBUACTh TPYIHOCTH, KOTOpPHIE MOTYT BO3HHMKHYTH MPH pPEIICHUHU
3aJa4d, BHOCHUTh KOPPEKTHBBl B JCATCILHOCTh Ha OCHOBE HOBBIX
0OCTOATENBCTB, TAHHBIX, HAWJCHHBIX OMIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHWBAaTh COOTBETCTBHUE pe3yJbTaTa IEeTd W YCIOBUSM, OOBSCHATH
NPUYUHBl  JTOCTIDKEHUS WM HEJOCTH)KCHHS PE3yJbTaTOB JICATEIHHOCTH,
HaXOJIUTh OIIUOKY, aBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMmecTHAas 1€ATEJIbHOCTD:

NOHMMAaTh W HUCIOJIb30BaTh  MPEUMYIECTBA  KOMaHAHOW U
UHAUBUAYaTbHOM paboThl MpU penieHuH Y4eOHBIX 3a/iad, NMPUHUMATH IIelb
COBMECTHOM JIeATETbHOCTH, IUIAHUPOBATH OPraHHU3AIlMI0 COBMECTHOM pPabOTHI,
pacnpenensiTh BUIbl paboT, JOrOBapUBaTHCA, 00CYXKAATh MPOILIECC U PE3YIbTAT
paboThI, 000011aTh MHEHUST HECKOJIBKUX JTFOJICH;

y4acTBOBATh B TPYIIIOBHIX hopMax paboTel (00CykaeHUs, 0OMEH MHCHUH,
«MO3TOBbI€ IITYPMBD» W HWHBIE), BBINOJIHATH CBOIO 4YacTh pPabOTHI W
KOOPJUHUPOBATH CBOU JCHCTBUSL C JAPYTMMU WICHAMH KOMAaHJIbI, OIEHUBATH
KayecTBO  CBOEr0  BKJaJa B  OOHIMA  MPOAYKT IO  KPUTEPHUSM,
c(hOpMYITHPOBAHHBIM YYaCTHUKAMHU B3aHMOICHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kijiacce 0oOy4aromuics MOJYYUT CIEAYIOIIHAE
MPEIMETHBIE PE3YNIBTATHI IO OTACIBHBIM TeMaM padodeii MporpaMMbl Y4eOHOTO
Kypca «AnreOpa 1 Hadajga MaTeMaTHIECKOTO aHAIH3a:

Yucaa v BBIYUCIEHUS:



CBOOOJIHO OMEPUPOBATH MOHATUIMU: PAIlMOHATBHOE YUCIO, OECKOHEUHAsS
nepuoandecKkas ApoOb, MPOLEHTHI, HPPALMOHATBHOE YKCIO, MHOXECTBA
paLMOHANBHBIX U JEUCTBUTEIIBHBIX YHCEN, MOAYJIb ICHCTBUTEIBHOTO YUCIA;

MPUMEHSITh APOOM W TPOLEHTHI [JIsl PEIICHUS MPUKIATHBIX 3a7a4y U3
pPAa3JIMYHBIX OTPACIIEH 3HAHUU U PEAIbHOU )KU3HU;

NPUMEHSITh  MPUOMMKEHHBIE — BBIUMCIICHUS, TMpaBWia  OKPYIJICHUS,
MPUKUIKY U OLICHKY Pe3yJbTaTa BEIYUCICHHUI;

CBOOOJTHO OINEpUPOBaTh MOHSATUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
WCIIOIb30BaTh MOAXOAANIYI0 (OpMYy 3aluCH JEeUCTBUTEIBHBIX YHUCET IS
pEIIeHUs MPAKTUYECKUX 3a7a4 U MPEJICTABICHUS JAHHbIX;

CBOOOJIHO  OMEepUpoBaTh  TMOHATHEM:  apUPMETHUYECKUNA  KOPEHb
HATypaJIbHOW CTEIIEHH;

CBOOOJIHO  ONEPUPOBATh TOHSATHEM: CTENEHb C  paIlMOHAIBHBIM
II0Ka3aTelIeM;

CBOOOJIHO ONEPUPOBATh TOHSATUSAMU: Jorapud™ Uucla, JACCATUYHBIE U
HATypaJIbHBIC JTIOTApU(PMBI;

CBOOOJIHO OTEPUPOBATH MOHATUIMU: CUHYC, KOCUHYC, TAHT'E€HC, KOTAHTEHC
YUCIIOBOT'O apTyMEHTA;

ONEpUPOBATH TMOHATUSIMU: APKCHUHYC, AapPKKOCMHYC M  apKTaHTEHC
YUCJIOBOTO apryMEHTA.

YpaBHeHUsS M HEPABEHCTBA:

CBOOOJHO  OMepupoBaTh  MOHATUAMH:  TOXKAECTBO,  YpaBHEHHUE,
HEpPAaBEHCTBO,  PABHOCWUJIBHBIE  yYpPaBHEHUS U YPaBHEHUSA-CIICICTBUS,
PaBHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh Pa3IMYHBIE METOJABl PEIICHUS PAlUOHAIBHBIX W APOOHO-
pallMOHANIBHBIX YPAaBHEHUM, IPUMEHATH METOJ HWHTEPBAJIOB JUISI PELICHUS
HEPABEHCTB;

CBOOOJTHO OMEPHUPOBATH MOHITUSIMHU: MHOTOWIEH OT OJHOW NEPEMEHHOM,
MHOTOWIEH C ULEeIbIMH KOd(h(HUIMEeHTaMU, KOPHM MHOTOWICHA, MPUMEHSITh
JICJICHHE MHOI'OYJIEHAa Ha MHOI'OWIEH C OCTaTKoM, TeopeMy be3dy u teopemy
Buera nns pemenns 3anady;

CBOOOJTHO OIEPUPOBATH TMOHATUAMH: CHCTEMa JIMHEWHBIX YpPaBHEHUM,
MaTpula, ONpENeIUTEeNb MATpUllbl 2 X 2 W €ro reoMeTPUYECKUl CMBICIH,
UCIIOJIb30BaTh CBOMCTBA ompenenuTens 2 X 2 Ayl BBIYUCIEHUSI €ro 3HAYeHHS,
MIPUMEHATh ONPEACIUTENN JJIs PELICHUS CHCTEMBI JIMHEUHBIX YPaBHEHWU,
MOJICJINPOBATh pPEAIbHBIE CUTyallHM C IIOMOILIBK) CHUCTEMbl JIMHEMHBIX
YPaBHEHUW, MCCIEA0BATh IOCTPOCHHBIE MOJEIM C TMOMOIIBIO MAaTpull |
onpeAeauTeNe, HHTEPIPETUPOBATD MOJYYEHHBIA PE3YJIbTAT;

UCIIOJIb30BaTh CBOMCTBAa JCHCTBUM C KOPHSMHU Jisl NPeoOpa3zoBaHUS
BBIPAKCHUU;



BBITIOJIHATh ~ MPEOOPa30BaHUs YHCIOBBIX BBIPAKEHUH, COJEPKAIINX
CTETICHHU C PallMOHAIBFHBIM ITOKa3aTeNIeM;

UCII0JIb30BaTh CBOiicTBa  Jorapupmosn TUISE npeoOpa3zoBaHus
Jorapu()MUYECKUX BBIPAKEHUM;

CBOOOIHO OMEPHUPOBATh MOHATHIMH: HPpAIOHATbHBIC, TTOKAa3aTeIbHbIC U
gorapuMHUUYECKUE YpaBHEHHs, HAXOAWTh WX pEIICHUS C MOMOIIBIO
PaBHOCHIIBHBIX MEPEXOI0B UM OCYIIECTBIISISI MPOBEPKY KOPHEH;

OPUMEHSATh  OCHOBHBIE  TPUTOHOMETPUYECKHE dopmyner  ams
npeoOpa3oBaHus TPUTOHOMETPUUYECKUX BBIPAKECHUH;

CBOOOJIHO OMEpUPOBATh MOHATHEM: TPUTOHOMETPUYECKOE YypaBHEHUE,
OPUMEHATH HEoOXoauMble (OpPMyYJIBl ANl  pEHIeHHs OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX YPABHECHHIA;

MOJICIMPOBATh pEaJbHbIE CHUTyallUH Ha S3bIKEe aureOpbl, COCTaBISATh
BBIPQKCHUSA, YPAaBHCHHs, HEPABEHCTBA MO YCJIOBHUIO 3aJa4d, HCCIIEIOBATh
MOCTPOSHHBIE MOJIETN C MCIIOJIb30BaHUEM amnmapara aireOps.

DYyHKIUHA U TPAaPUKU:

CBOOOJIHO OMEpUPOBaTh MOHATHAMH: (QYHKIUSA, CHOCOOBI 3aJaHus
GyHKIIMK, B3aMMHO OOpaTHble (DYHKIUH, KOMMO3UIMS (QYHKIUH, Tpaduk
(YHKIHH, BBITIOTHATH dJIEMEHTapHBIC TTPeoOpa3oBanHus rpadukoB QyHKIINHI;

CBOOOJ/IHO OIEPHPOBATH MOHATHIMH: 00JIACTH ONPEACIICHUS ¥ MHOXKECTBO
3HaYeHU PYHKINUU, HYTH QYHKIIUA, IPOMEXKYTKH 3HAKOITOCTOSHCTBA;

CBOOO/IHO OIEpPUPOBaTh TMOHATUSAMU: YETHbIE M HEUYETHBIE (YHKIUH,
nepuoanyeckue QyHKLUUHU, IPOMEXYTKHM MOHOTOHHOCTH (DYHKIIMHM, MAKCUMYMBbI
U MUHMMYMBbl (DyHKUIMH, HauOosbllee M HaUMEHblIee 3HaueHHe (QYHKIUU Ha
IPOMEXYTKE;

cBOOO/IHO ONEPUPOBATH MOHATUSAMU: CTEIIEHHAs! (PYHKIMS C HATypaJbHBIM
U LeJIbIM TT0Ka3aTeseM, rpaduK CTENeHHON (PYHKINU ¢ HATYpaJbHBIM U LIEJIbIM
nokasaTesnem, rpauk KOpHsS N-0f CTENeHW Kak (GyHKIMH OOpaTHOM CTEIEHHU C
HaTypaJIbHbIM I10Ka3aTelIeM;

ONEepUPOBaTh MOHATUAMM: JIMHEWHAs, KBaJpaTu4yHas U JPOOHO-IMHEWHas
(YHKIMH, BBIMOJIHATh 3JEMEHTAPHOE MCCIEAOBaHUE U TOCTPOCHHE UX
rpaduKoB;

CcBOOO/IHO ONEpHPOBATh MOHATUSAMMU: MOKa3aTeNlbHas U JorapupMuyeckas
(GyHKIIMU, UX CBOMCTBA M TpaUKH, UCIOJIB30BaTh UX TpadUKH IS pelIeHUs
YpPaBHEHUN;

CBOOO/IHO OMEPUPOBATh MOHITUSAMH: TPUTOHOMETPUUECKAsT OKPYKHOCTB,
orpeseseHIe TPUTOHOMETPUUYECKUX (PYHKIIMIM YUCIIOBOTO apryMEHTAa;

UCTOJb30BaTh Tpaduku (QYHKUMA JJIs1 HUCCIIEOBAaHUSA TMPOLIECCOB U
3aBHCHMOCTEH MPH PELICHUH 3a/1a4 U3 APYTUX YIeOHbIX TPEIMETOB U pealbHON
’KU3HH, BBIpaXKaTh (OPMyJIaMy 3aBUCHUMOCTH MEX/y BEJIMUUHAMU;

Hauyana maTeMaTH4ecKOro aHaIM3a:



CBOOOJTHO OINEPUPOBATH MOHATUAMM: apu(PMeTHUecKass U reoMeTpudecKas
nporpeccusi, 0eCKOHEUHO yObIBaroIas reOMETpUYECKas NpOrpeccusl, TUHEHHBIH
U OKCHOHEHLMAIBbHBIA PpPOCT, (opMysa CIOXKHBIX HPOLUEHTOB, HMETh
IIPEACTABICHUE O KOHCTAHTE;

HCIIOJIB30BaTh MPOTPECCUM I PELICHMS PEAIBbHBIX 3aJa4 MPUKIaTHOTO

XapakTepa;
CBOOOJTHO OMNEPUPOBATh MOHATHUSMHU: IOCIEAOBATEILHOCTh, CIOCOOBI
3aJJaHHs TIOCJIeIOBATEILHOCTEH, MOHOTOHHBIC u OrpaHUYCHHBIC

MOCJIEIOBATEIbHOCTH, IMOHUMAaTh OCHOBBI 3apOXKJIECHUS MaTeMaTH4eCKOIro
aHaiM3a Kak aHajin3a OECKOHEUHO MaJlbIX;

CBOOOJTHO OINEpUPOBaTh MOHATUSMU: HENpPEpbIBHbIE (YHKUUU, TOYKU
pa3psiBa rpaduka GyHKIUHU, aCUMOTOTHI Tpaduka GyHKINU;

CBOOOJTHO ONEepUpoBaTh MOHATHEM: (YHKIIMS, HENpPEphIBHAS Ha OTPE3Ke,
OPUMEHSTh CBOMCTBA HENMPEPBIBHBIX (DYHKIIWI 1JIs1 pelieHus 3a1a4;

CBOOOJTHO ONEpPUPOBATH MOHATUSIMU: TE€pBas W BTOpas MPOU3BOAHBIC
(GyHKIMHU, KacaTeabHas K rpaduky QyHKINY;

BBIUUCISATh  IPOU3BOJHBIE CYMMBbI, TPOU3BEJCHMS, YACTHOTO U
KOMIIO3UIIMHU JBYX (DYHKIIMH, 3HATh IPOM3BOIHbBIE DIIEMEHTAPHBIX (DYHKIIMIA;

UCIIOJIb30BaTh F€OMETPUYECKUNA M (PU3UYECKUN CMBICT MPOU3BOAHON IS
pelIeHus 3a1a4.

MHoxecTBa U JIOTHKA:

CBOOO/IHO  ONEpPUPOBaTH MOHATHSAMH: MHOMKECTBO, OIEpalMd HaJ
MHOECTBAMH;

UCMOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBI ammapaTr Juid ONMCaHus
peasIbHBIX MPOLIECCOB M SIBJICHWM, MPU pPELIeHUH 3a7ad U3 JPYruX y4eOHBIX

IPEIMETOB,;
CBOOOJIHO OIEpUPOBATH MOHATHUAMU: OIpEJeieHre, TeOpeMa, YpaBHCHHE-
CICICTBUE,  CBOWMCTBO  MaTEMaTHYECKOro  O00BEKTa,  JIOKa3aTeIbCTBO,

PaBHOCUJIbHBIE YPAaBHEHUS U HEPABEHCTBA.

K xonmy oOydenus B 11 kjacce oOy4aroIIMICS TONMYYUT CICAYIOITUE
IPEIMETHBIE PE3YJbTAThI IO OTACIBHBIM TeMaM padoueii MporpaMMbl Y4eOHOTO
Kypca «Anre0pa 1 Hauajga MaTeMaTHYE€CKOTO aHAJIN3a»:

Yucua 1 BBIYUCJICHUS:

CBOOOJTHO OIEpUpOBaTh TMOHATUSMU: HATypaldbHOE M IEJI0€ YHUCIIO,
MHOECTBA HATypaJbHBIX U LIEJIBIX YUCEN, HCIOJIb30BaTh NPU3HAKU JCIUMOCTH
uensix umcen, HOJ u HOK HarypanbHbIX uMcen sl pelieHus 3ajad,
MPUMEHSTH anroput™ EBknunaa;

CBOOOJTHO OMEPHPOBATH TOHITHEM OCTaTKa IO MOJYJIO, 3alHChIBATH
HaTypaJIbHbIE YKCIIA B PA3JIMUHBIX TO3ULIMOHHBIX CUCTEMAX CUMCIICHNUS,

CBOOOJTHO OTEPUPOBATH MOHSITHUSAMHU: KOMIUIEKCHOE YHUCIO M MHOXXECTBO
KOMILUIEKCHBIX YHCEJl, MPEJCTABIATh KOMIUIEKCHBIE YHCIia B aire0pandeckon u



TPUTOHOMETPHUUECKOU (hopMe, BHITIOTHATh apuMETHUECKHE OMepaliu ¢ HUMHU
1 U300pakaTh Ha KOOPJAMHATHOM TIIOCKOCTH.

YpaBHEHUsS M HEPABEHCTBA:

CBOOOJIHO OMEPUPOBAThH MOHATUSIMU: UPPALlUOHATILHBIE, TTOKAa3aTEIbHbIE U
norapuMUYECKre HEpPAaBEHCTBA, HAXOAWTh HX PEIICHHUS C TOMOIIbIO
PaBHOCUJIBHBIX MTEPEXOJIOB;

OCYHIECTBIISITh OTOOpP KOpHEW TMpU PEHICHUU TPUTOHOMETPUUYECKOTO
ypaBHEHUS;

CBOOOJIHO OIEPUPOBATH IMOHSITHEM TPUTOHOMETPUYECKOE HEPaBEHCTBO,
MPUMEHSITh HeoOXoauMmble (GOPMYINBI ISl  PEIICHHS OCHOBHBIX THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH MOHATUAMU: CUCTEMA U COBOKYITHOCTh YPaBHEHU I
U HEPABEHCTB, PABHOCUJIbHBIE CHUCTEMBbl W CHUCTEMbI-CJIECACTBUS, HAXOIUTh
pEelIeHUsT CHUCTEMbI U COBOKYIHOCTEH pallMOHAIbHBIX, HPPALMOHAIBHBIX,
MOKa3aTeIbHBIX U JIOTApU(PMUUYECKUX YPABHEHUN U HEPABCHCTB;

pelarthb palMOHAIBHEIE, HppalroHaibHBbIE, MMoKa3aTeJbHbBIC,
norapuMuYeckre W TPUTOHOMETPUYECKUE ypaBHEHUS U HEPABCHCTBA,
cojepKale MOIYJIu U MapameTphl;

MPUMEHATH TpauuecKre METOIbI JUIsl PEIICHUS] ypaBHEHUM U HEPABEHCTB,
a TakKe 3a7a4 ¢ mapaMeTpamu;

MOJICIMPOBATh peajbHbIE CHUTYyallMd Ha S3bIKE alreOpbl, COCTaBIISTH
BBIPAKEHUS, YPABHEHHUS, HEPABEHCTBA M HMX CHCTEMBI IO YCIOBUIO 3a/1a4H,
UCCJIEIOBaTh TOCTPOCHHBIC MOJIEIU C HCIOJb30BAHHEM armapara aiareOpsl,
UHTEPIPETUPOBATH MOJYUYCHHBIN PE3YJbTaT.

DOyHKUNM U TPAPUKH:

CTPOUTHh TPadUKH KOMIO3UIMH (PYHKIUK C TOMOIIBIO 3JIEMEHTApPHOTO
UCCJICOBAHUS U CBOMCTB KOMIIO3UITUU JIBYX ()YHKITUH;

CTPOUTH TE€OMETpHUUECKHEe 00pa3pl ypaBHCHUHW W HEPABEHCTB Ha
KOOPJIMHATHOM TUIOCKOCTH;

CBOOOJIHO OIEPUPOBATH TMOHATHAMHU: TpadUKA TPUTOHOMETPUUECKUX
dynKmi;

NPUMEHATh (PYHKIIMHA JJISI MOJSIUPOBAHUS W WCCIECJIOBAHUS pPEATbHBIX
MPOLIECCOB.

Hauana MmaTeMaTH4ecKOro aHajam3a:

UCIIONIB30BaTh  TMPOM3BOJHYIO  JUII  HMCCIENOBaHMS  (PYHKIMH  Ha
MOHOTOHHOCTB M 3KCTPEMYMBI;

HaXOJUTh HauOOJIbIIICE U HAMMEHbIIIEe 3HAYCHUS (DYHKIIUM HEMPEPHIBHOM
Ha OTPE3KE;

MCMOJIb30BaTh MPOU3BOJHYIO I HAXOXKJIEHHUS HAWIYYIIErO PEIICHUS B
NPUKIAJIHBIX, B TOM UYHCJIE COLUAAIBHO-DKOHOMUYECKHUX, 3ajadax, s



OINpEJENIEHUs] CKOPOCTU MU YCKOPEHHUS MpOLEcca, 3aJaHHOro (OpMYJION WU
rpaguKoMm;

CBOOOJHO OINEpUPOBATH NOHATHAMHU: TEpBOOOpa3Hasi, ONpeaeIEHHbIN
MHTErpaj, HaXxOIUTh NEPBOOOpa3HbIE 3JIEMEHTAPHBIX (DYHKIMI U BBIYMCIATH
uHTerpai no popmyne Hetorona-Jleitouuna;

HaXOJUTh IUIOIAAU IJIOCKUX (GUryp U OOBEMBI TE€I C MOMOILIBIO
WHTErpaa;

UMETh MPEJICTABICHUE O MAaTEMAaTUYECKOM MOJEIMPOBAHUN HA TIPUMEPE
cocTaBlieHUs TudPpepeHIMaTbHBIX YPaBHEHU;

pemaTe NpUKIagHbIE 3a4a4H, B TOM YHCIIE COLMAIBHO-DKOHOMUYECKOTO U
($u3nUECcKOro xapakrepa, CpeACTBAMU MAaTEMAaTUYECKOTO aHAIH3a.



