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HOACHUTEJIBHASA 3AIIMCKA

VYueOHsblii Kypc «Anrebpa U Havaja MaTeMaTHYECKOTO aHAIM3a» SIBISAETCA
OHUM M3 HauOoJiee 3HAYMMBIX B IMPOrpaMME CpeIHEro oOIIero odpazoBaHus,
MOCKOJIbKY, C OJTHOM CTOpPOHBI, OH OO€CceunBaeT MHCTPYMEHTAJIbHYIO 0azy Juis
U3Y4YEeHHUsS] BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C APYroi CTOpPOHBI, (hOpMUpPYET
JIOTUYECKOE U a0CTPAKTHOE MBINUICHUE OOYJarOIINXCs Ha YPOBHE, HEOOXOIMMOM
IUI1 OCBOEHUSI MHPOPMATHKH, OOIIECTBO3HAHUS, HCTOPUHU, CIIOBECHOCTH U JPYTHX
aucIMIUIiMH. B pamkax maHHoOro y4eOHOro Kypca oOydaroniuecsi OBJIaJIeBarOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HayKu, KoTopas (OpMyJIupyeT CBOU
JOCTHKEHUS B MaTeMaTH4ecKon (opme.

VY4eOHblif Kypc anredpbl M Hayal MAaTEMaTHYECKOTO aHajlu3a 3aKJIaJbIBacT
OCHOBY /I YCHEIIHOIO OBJAJICHUS 3aKOHaAMU (PU3UKU, XUMHUH, OHOJIOTHUH,
MOHUMAaHUSl OCHOBHBIX TEHJICHIIUNA pa3BUTHUSI SKOHOMUKHU U OOIIECTBEHHOM KU3HHU,
MO3BOJIAIET OPHEHTUPOBATHCA B COBPEMEHHBIX IH(PPOBBIX MU KOMIBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIONb30BaTh UX AJIs JajbHeimero o0pa3oBaHus U B
NOBCEAHEBHOM XKU3HU. B TO ke BpeMs OBliaJiecHue aOCTPAKTHBIMH M JIOTUYECKH
CTPOTMMHU KOHCTPYKLMSIMHU aireOpbl M MaTeMaTHUYeCKOro aHajiM3a pa3BUBAET
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTUHHOCTb, JIOKa3bIBAThH
YTBEPKACHUS C MOMOINBIO MHAYKIIMH U PacCyXKJIaTh NEAYKTUBHO, MCIIOJIb30BATh
00001IeHe W KOHKPETH3allMio, a0CTparMpoBaHUE M aHAJIOTHI0, (popMmupyer
KpEaTUBHOE U KPUTHUYECKOE MBIIIUICHHE.

B xome u3yuenus yueGHOro Kypca «Anredpa M Hayaia MaTeMaTUYECKOTO
aHalM3a» 0O0ydYaroIuecs IMOTy4YaroT HOBBIM OMNBIT PEIICHUs MPUKIAJHBIX 3a7ad,
CaMOCTOATENBHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJIENIEH pealibHbIX CUTYyaluH,
UHTEPNpPETAlMA  TIOJYYEHHBIX  PEHICHWH, 3HAKOMSTCA C  [pUMEepamu
MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B TMpHUpPOAE, Hayke U HCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMaTHYECKUMU OTKPBITHSIMHU U UX aBTOPaMH.

VY4eOHbIl Kypc 0OJafaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIIMAIIOM,
KOTOpBIM peanu3yercs Kak uepe3 Y4YeOHbId MaTepuall, CHocOOCTBYIOLIUN
(GbOopMHPOBAHNIO HAYYHOTO MHPOBO33PEHHS, TaK U uepe3 CHeHUuPUuKy ydeOHOU
AESITeIbHOCTH, TpeOyIolmel MPOJOIKUTEIbHON  KOHIEHTPAllMd BHHUMAHUA,
CaMOCTOSATENbHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTHM 32 TOJyYECHHbIN
pe3ynbTar.

B ocnoBe wmeroauku oOydeHus anreOpe M HayalaM MaTeMaTH4YeCKOro
aHaJIM3a JICKUT ACSITEbHOCTHBIN NMPUHIUI 00yUYESHHUS.

B crpykrype yueOHOro kypca «Ainredpa W Hadajga MaTeMaTHYECKOTO
aHaJIKM3a» BbIIEJIECHBI CIEAYIOLINE COAepKaTeIbHO-METOUUYEeCKrue TuHuu: «Yucna
U BBIYUCIICHUS», «DyHKINU U Tpa@uKmy, «YpaBHEHUS U HEpaBeHCTBa», «Havana
MaTeMaTHYeCKOro aHanm3a», «MHoxkecTBa M JIOTUKa». Bce oOcCHOBHBIE



COJCPKATEIHHO-METOIMYECKHE JIMHUKM HW3YyYalOTCS Ha TPOTSHKEHHH JBYX JIET
o0y4yeHHs Ha ypOBHE CpeaHero oOmiero oOpa3oBaHMs, €CTECTBEHHO JOTIOJIHSA
ApYyT Apyra U MOCTENEHHO HACHIIIAsiCh HOBBIMU TeMaMU M pasaenamu. [laHHbIi
y4eOHBIIl KypC SIBIISIETCSI HMHTETPATHBHBIM, IOCKOJIBKY OOBEIMHSET B cede
COJICp)KaHNE HECKOJbKUX MATEeMAaTHYEeCKHX JUCIUIUINH, TaKhX Kak anreopa,
TPUTOHOMETPHSI, MAaTEeMaTUUYECKUN aHaJIN3, TEOPUS MHOXKECTB, MaTeMaTH4ecKas
goruka u apyrue. Ilo mepe Toro kak oOyuarommecs OBJIajeBalOT Bc€ Ooee
MIMPOKHM MAaTEMaTHYECKUM aIllapaToM, Y HHUX MOCIEA0BATEILHO (GOPMUPYETCS U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MAaTeMaTU4YEeCKyl0 MOJENb pealbHOU
CUTYyallud, MPUMEHSTh 3HAHUS, MOJIyYeHHbIE MPU MU3YyYEHUH y4eOHOTO Kypca, AJis
peLIeHHs] CaMOCTOATENBHO C(HOPMYTUPOBAHHON MaTeMaTUYECKON 3a/1aud, a 3aTeM
MHTEPIPETUPOBATH CBOU OTBET.

ConeprkaTenpHO-METOAMYECKas JIMHUS «Urcna ¥ BBIYUCICHUS» 3aBEpIIaeT
¢dbopMHUpOBaHKE HABBIKOB MCIOJIb30BAHUS ACUCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HayaTO Ha YPOBHE OCHOBHOTO 0011eT0 00pazoBanus. Ha ypoBHe cpeanero olriero
oOpa3oBaHusi 0coboe BHUMaHUE yaenserca  (POPMHUPOBAHUIO  HABHIKOB
paIMOHATFHBIX BBIYUCICHHH, BKJIIOYAIONIMX B CE0s MCIOJIB30BAHUE PA3TMYHBIX
dopMm 3ammcu 4yMcIa, YMEHUE JelaTh NPUKHUIKY, BBIIOJHATH NPUOIMKEHHBIE
BBIYMCIICHUSI, OLCHUBATh YUCIIOBBIE BBIpAXEHUSA, pabOTaTh ¢ MaTeMaTUYECKHUMHU
KOHCTaHTaMH. 3HAKOMBIE OOYYaroIMMCSi MHOXECTBA HATypPAJbHBIX, IICIIBIX,
pallMOHANBHBIX W JICHCTBUTEIBHBIX  YHUCEN  JOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YMCel. B KaXIOM M3 J3THX MHOXECTB paccMaTpUBAIOTCA
CBOWCTBEHHbIE €My creuupuyeckue 3aJadyd W OINepaluu: JAeJIeHHe Halelo,
OTEPUPOBAHUE OCTATKAMH Ha MHOXKECTBE LIENBIX YHCEN, OCOOble CBOMCTBA
PAIMOHATIFHBIX M MPPAIMOHAIBHBIX YHCEN, apUPMETUICCKIE ONEePAIIH, a TAKKe
U3BJICUCHHE KOPHS HATYpaJbHON CTENEHW HA MHOXKECTBE KOMIUIEKCHBIX YHCEIL.
bnaronaps mociiegoBaTeNbHOMY pACHIMPEHHUIO Kpyra HCIOIb3YEeMBIX YHCENT U
3HAKOMCTBY C BO3MOXKHOCTSIMU WX NMPHUMEHEHHS JJISl PEIICHHS Pa3IUYHBIX 3374
dbopmupyeTcs TpeACTaBICHHE O €AMHCTBE MATEMATHKH KaK HAyKd M € poyid B
HOCTPOCHUN MOJENIel pPealbHOT0 MHpa, MIMPOKO HCIOJB3YIOTCS 0000IIeHue U
KOHKpETH3aIHSL.

Jluanst «YpaBHEHUS W HEPABEHCTBA» PEATH3YETCS] HA MPOTSHKEHHH BCETO
o0yueHHMs Ha YPOBHE CpelHero oOuero ooOpa3oBaHMs, IOCKOJIBKY B KaKIOM
pazznene Ilporpammbl NpeaycMOTpEHO pELIeHHEe COOTBETCTBYIOIIMX 3adad. B
pe3yabTate OOyYarolMecs OBJA/JEBAIOT PA3IUYHBIMM METOJAMH  PEIIeHHs
palMOHATIBHBIX, HMPPAIMOHANBHBIX, TOKA3aTeJbHBIX, JIOTAPUPMHUUECKUX |
TPUTOHOMETPUUYECKUX YpPaBHEHUWI, HEPABEHCTB M CHUCTEM, a Takxke 3ajad,
cofepkamux mnapaMerpbl. llomydeHHble yMEHHMS IIUPOKO HCIOJB3YIOTCS MpU
uccieoBaHuK (YHKIMN C TOMOIIBIO MPOU3BOAHOM, PU PEIICHUH MPHUKIIAIHBIX



3a]a4 U 3a7a4 Ha HaXOXKJICHHE HaWOOJBIINX M HAaUMEHBIINX 3HAYCHUH (PyHKUIUU.
JaHHas coneprkarenabHasi JMHUS BKIOYAET B ceOs Takke (OpMUPOBAHUE YMEHUMN
BBIOJIHATH ~ pacuéTel 1o  (opMmynaMm, NpeoOpa3oBaHUs  PaLMOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAXKEHUH, a TaKXKE€ BBIPAKECHU,
COJIEpKaINX CTENEHU U Jiorapudmbl. braromaps u3ydeHHIO aire0panyeckoro
MaTepuajla MIPOUCXOMWUT  JAJBHEHINEE  pa3BUTUE  AITOPUTMHYECKOIO U
abCTPaKTHOrO MBILIUIEHHUs OOydarolmuxcs, (GOPMUPYIOTCS HABBIKM JETyKTUBHBIX
paccyxaeHuid, paboOTl ¢  CHMBOJBHBIMH  (opMamH,  MpPEACTaBICHUS
3aKOHOMEpPHOCTEH W 3aBHCHUMOCTEW B BHJIC PaBCHCTB W HEpPaBEHCTB. Anrebpa
npeiaraeT  3(Q(QEKTUBHbIE HHCTPYMEHTBI I PELIEHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a]a4, HAIJAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKHU.

CopepxarenpHo-MeTOonnYecKass JUHUS «DyHKIUM W TpaduKm» TECHO
HepervieTaeTcs ¢ APYTMMH JIMHUSAMHU Y4YEOHOIro Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 33JaET MOCIIEI0BATEIbHOCTh U3YUEHU MaTepuana. M3yueHnue CTeneHHou,
MOKa3aTeIbHOM, JIOTApU(PMUIECKON U TPUTOHOMETPUUYECKUX (PYHKIIMIA, UX CBONCTB
U rpaduKoOB, UCTIOIb30BaHUE (DYHKUMN JJIs PEeIleHus 3ahad U3 JPYruX y4eOHBIX
IPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMaTUYECKUM aHAIU30M,
TaK U C pEUIeHMEM ypaBHEHHUH U HepaBeHCTB. llpu 3TOM 00blIOE BHUMaHHE
yaensieTrcs: GOpMHUPOBAHUIO YMEHUS! BBIpaKaTh (POpMyJaMU 3aBUCUMOCTU MEXKIY
pa3INYHBIMH BEJIUYMHAMH, HCCIEAO0BAaTh MOMYYCHHbIE (PYHKIIMH, CTPOUTH UX
rpaduku. Matepuan 3Tol coaeprKaTebHON JTMHUY HalleJIeH Ha pa3BUTHE YMEHUMN
U HaBBIKOB, ITO3BOJISIOIIMX BbIPAXaThb 3aBUCHMOCTH MEXKJy BEJIMYMHAMU B
pa3nuuHoOil dopmMe: aHaTUTHUECKOH, rpaduueckoil u cioBecHoil. Ero msydenwue
CHOCOOCTBYET pa3BUTHUIO aJTOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K
0000LIEHNIO U KOHKPETU3ALMH, UCTIOIb30BAaHUIO aHAJIOTUH.

ConepxarenpHas nuHuA «Hadana MareMarndeckoro aHaiau3a» IO3BOJISAET
CYILIECTBEHHO PaCIIMPUTh KPyI KaK MAaT€MAaTHYECKUX, TAK U NPHUKJIAJHBIX 3a/ad,
JOCTYMHBIX OOYYaIOIIKUMCS, TaK KaK Yy HHUX MOSIBIAETCS BO3MOXKHOCTH CTPOUTH
rpadUKu CIOXKHBIX (DYHKUMHA, ONpPENeNaTh HMX HaAuOOJIbIINE W HAaUMEHbIINE
3HAYEHMs], BBIYUCIATH IUlomand (Guryp U oObEMbI T€l, HaXOIUThb CKOPOCTH U
YCKOpeHHs1 TmpoueccoB. JlaHHas conepKaTenpHas JMHUS OTKPBIBAET HOBBIC
BO3MOKHOCTH IIOCTPOCHUS MATEMAaTHYECKMX MOJEIEN peajabHbIX CHUTYalNM,
NO3BOJSIET HAXOAWUTh HAWJIydllee pEIICHUWE B IPUKIAIHBIX, B TOM YHCIE
COLIMAJIBHO-DKOHOMMYECKUX, 3a/1adyax. 3HAKOMCTBO C OCHOBAaMU MaTEMaTU4YECKOTO
aHaliM3a CrocoOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (OPMANbHO-JIOTUYECKOTO U
KPEaTHUBHOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHMI pACMO3HABATh MPOSIBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U UCKyccTBe. OOydaroluecs: y3HAIT O



BBIJIAIONINXCSI pe3yJibTaTaxX, IMOJYYEHHBIX B XOJ€ pPa3BUTUSI MaTeMaTUKHU Kak
HayKH, U 00 UX aBTOpaXx.

ConepxatenbHO-MeTOAMYECKas: TUHUSI « MHOXKECTBAa U JIOTMKA» BKJIIOYAET B
ce0s DJIEMEHTHl TEOPUHM MHOXKECTB M MaTEMaTHYECKOW JIOTHUKU. TeopeTHKo-
MHOKE€CTBEHHBIE MTPEACTABICHUSI TPOHU3BIBAIOT BECh KyPC IMIKOJIBHON MaTeMaTUKH
U TIpejylararoT Hanbojiee YHUBEPCAIbHBIM S3bIK, OOBEIUHSIONIUA BCE pa3aelibl
MaTeMaTUKU W €€ TMPUIOKEHUM, OHU CBSI3bIBAIOT pAa3HbIE MATEMaTUYECKUE
JUCHUUIUIMHBL W WX NPWIOKEHHs B eauHoe uenoe. I[loaToMy BaxkHO JaTh
BO3MOHOCTh OOy4YaroleMycsi MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIA —SA3bIK
COBPEMEHHOM MAaTE€MAaTUKH U WCMOJIb30BaTh €ro JJIsi BBIPAXKEHUSI CBOUX MBICIICH.
JpyruM BaXXHbIM NPU3HAKOM MATEMAaTHKU KaK HAyKHd CIEAYEeT IpPU3HATH
CBOMCTBEHHYIO €H CTpOrocTh OOOCHOBAaHWUW ¥ CIEJOBAaHUE OIPEACIEHHBIM
MpaBWJiaM  TMOCTPOEHHUSI  JI0KA3aTelIbCTB.  3HAKOMCTBO C  d3JIEMEHTaMu
MaTeMaTUYECKOM JIOTMKA CIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIUICHUS
00yyJaromuxcsi, MO3BOJIIET UM CTPOUTHh CBOU PACCYIKJICHHUS Ha OCHOBE JIOTHYECKUX
mpaBui, POPMUPYET HABBIKK KPUTHIECKOTO MBIIIIICHUSI.

B ydyebnom kypce «Anrebpa W Havalia MaTEMaTHYECKOTO aHAJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMATUYECKOTO MOJICIIMPOBAHUS, KOTOPBIE IMPHU3BAHBI
croco0CTBOBaTh (POPMUPOBAHHIO HABBIKOB TOCTPOSHUS MOJIEIEH pealbHBIX
CUTyalluii, HCCIENOBAaHUS STHUX MOJEJIEH C MOMOIIBI0 amnmapara anreOpsl U
MaTeMaTUYECKOr0 aHajau3a, WUHTEPHpeTaluu MOJIYyYEeHHBIX pEe3yJbTaToB. Takue
3aJ]aHusl BIUIETEHBI B KAXK/IbIA U3 Pa3AesioB MPOrpaMMbl, IOCKOJIBKY BECh MaTepHral
y4eOHOro Kypca IIUPOKO HCIOIB3YETCs IS PEIICHHS MPUKIAIHbIX 3aaad. [Ipu
pPEIICHNN  pEATbHBIX  NPAKTUYECKUX  3amad  oOydJaroniuecs  pa3BUBAIOT
HAOJIOAATEIbHOCTh, YMEHHE HAaxXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIb30BaTh  AHAJIOTHIO, 0000IIaTh MW KOHKPETHU3UPOBATH  IMPOOJIEMY.
JlesTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB PEIICHUS MPUKIAAHBIX 3a7a4
OpraHU3yeTCsi B TPOIECCe M3Y4YEHHUS BCEX TeM Y4YeOHOro Kypca «Aunredpa u
Hayajaa MaTeMaTU4eCKOro aHAJIN3ay.

Ha wusyuenune ydeOHOro kypca «Anrebpa W Hayajla MaTeMaTHYECKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heaeno), B 11
kiacce — 136 JacoB (4 4yaca B HEJIeINIO).



COIAEPKXAHUE OBYYEHUASA
10 KITACC

Yucna 1 BIYUCICHUA

Panmonaneupie yucna. OOBIKHOBEHHBIE U JCCSATHYHBIE IPOOH, MPOLIEHTHI,
OeckoHeuHble mepuoauueckue apodu. I[lpumenenue npoOeil ¥ MPOIEHTOB IS
pelIeHs IPUKIAJHBIX 3a1a49 U3 Pa3JINYHbIX OTpaciel 3HaHUWU U PEaIbHOU KU3HH.

JlecTBUTENbHBIE 4MCJIA. PaluoOHAIBHBIE M UpPpPALMOHAIbHBIE YHCIIA.
ApudpmeTnueckre  Omepaluu C  JCUCTBUTENbHBIMH  YHclIaMd.  Moynb
JAEMCTBUTEIHLHOTO YKCa U ero cBorcTBa. [IpuOnmkEéHHble BBIYUCICHUS, IPABUIIa
OKPYIVICHMS, IPUKUIKA U OLICHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenp ¢ nensiIM nokaszareneM. buHoM Herorona. Hcnonbs3oBanue
MOJIXOAIICH (POPMBI 3aITUCH IEUCTBUTEIBHBIX YUCEN TSl PEIICHUS MTPAKTUUYECKUX
3a/1a4 U NPEICTABICHUS JaHHBIX.

ApudmeTnueckuil KOpeHb HaTypaabHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C pauuMOHAIBHBIM IIOKa3aTelneM U €€ CBOMCTBA, CTENEHb C
JIIENCTBUTEIILHBIM IIOKA3aTEJIEM.

Jlorapupm uymcna. CpoiictBa sorapudma. JleciTuuHble M HATypajbHbIC
J0TapuQMBbI.

CHHyC, KOCHMHYC, TaHI'€HC, KOTAHI'€HC YHCIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCUHYC M apKTAaHI'€HC YMCIJIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxnecTBa W TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpPaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCHIIBHBIE ypaBHEHUS WU YypaBHEHHWs-ciencTBus. HepaBeHCTBO,
pelIeHne HEPaBEHCTBA.

OCHOBHBIE METOJbI PELICHUS LIEJIBIX U APOOHO-PAIMOHAIBHBIX YPABHEHUN U
HEpPAaBEHCTB. MHOTOUWIEHbl OT OJHOW II€pEeMEHHOW. JleneHne MHOroujeHa Ha
MHOTOWIEH ¢ ocratkoM. Teopema be3dy. MHorouneHsl ¢  LEJIbIMHU
koapunuentamu. Teopema Buera.

[IpeoOpa3oBanus YUCIOBBIX BBIPAKEHH, COEPKAINX CTENICHH U KOPHH.

HppauyoHansHble YpaBHEHHUS. OcHoOBHBIE METO/IbI peuieHus
UPPALMOHAIBHBIX YPABHCHUI.

[Toka3aTtenbHble ypaBHEHUS. OCHOBHBIE METOJABI PEIICHHS MMOKAa3aTEIbHBIX

YPaBHEHUM.

[IpeoOpazoBaHue BhIpaXKEHHM, CONEPIKALTUX JOTapru(MBI.

Jlorapudmmueckue YpaBHEHHH. OcHoBHBIE METO/IBI pelieHus
Jorapu(pMHUECKUX YpaBHEHHH.

OcHOBHBIE TPUTOHOMETPUIECKUE bopMyIIBL. [TpeobOpazoBanue

TPUTOHOMETPUYECKHUX BbhIpakeHU . Pelienrie TpuroHoMeTpuiecKux ypaBHEHHUN.



Pemienne cucteM JIMHENMHBIX ypaBHEHHMW. Marpuna CHCTEMBbl JMHEHWHBIX
ypaBHeHui. Omnpenenurens MaTpULbl 2X2, €ro TIeOMETPHUYECKHM CMBICI U
CBOMCTBA, BBIUMCJIICHUE €T0 3HAYCHMsI, IPUMEHEHUE ONPEACIIUTENS I PELIEHUs
CUCTEMBl JIMHEWHBIX YypaBHEHUM. PemieHue NpUKIAmHBIX 3a7a4 C IOMOIIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHMM. lccinenoBaHne MNOCTPOEHHOW MOJEIU C
IIOMOILBIO MATPULL U ONIPEIETUTEIICH.

IlocTpoeHne MaTeMaTHYEeCKUX MOJENEH PEATbHOM CHUTyalud C ITOMOILIBIO
YPaBHEHUM M HEPaBEHCTB. lIpumMeHeHHe ypaBHEHMH M HEPABEHCTB K PELICHUIO
MaTEeMaTHYECKUX 3a/Jad U 3a/Jad U3 Pa3IuYHbIX OONacTeld HayKd WM peajbHOU
KU3HH.

DyHKUNH U TpaPuku

Oyukuusg, crnocoObl 3afgaHus (yHKIUH. B3anMmHO o00paTHbIE (QYHKIHU.
Komnoszumuss Qynkumii. 'papuk ¢GyHKIuu. DaeMeHTapHbIe NTpeoOpa3oBaHus
rpaduKoB GyHKIIUH.

OObnacTh ompeneneHuss 1 MHOXECTBO 3HaueHuil QyHkuuu. Hymu QyHkumm.
[TpomMexyTku 3HaKOMOCTOSTHCTBA. YETHBIE 1 HeuU€THBIE PyHKIMH. [lepuoanueckue
bysakun. IlpomMexxyTkn MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl M MUHUMYMBbI
¢ysxuun. Hanbonpiiee 1 HauMeHblliee 3HaYeHUs (PYHKIMU HA TIPOMEXKYTKE.

JIuneliHas, KBajapaTU4yHas U JAPOOHO-TMHENHAsT (QYHKUMHU. DJIEMEHTApHOE
UCCIIEIOBaHUE U TOCTPOCHUE UX IpaUKOB.

CrenenHas QpyHKIHS C HaTypaldbHBIM M LENbIM Moka3areneMm. E€ cBoiicTBa u
rpaduk. CpoiicTBa u rpaduK KOpHS N-OM CTEMEeHM Kak (PyHKIUM OOpaTHOMU
CTEIIEHU C HATYPaJIbHBIM [TI0KA3aTEIIEM.

[TokazarenbHast U Jorapupmuueckas (yHKIUH, UX CBONCTBA U TpauUKH.
Hcnonp3oBanue rpadukoB GyHKIUN A5 PEIICHUS] YpaBHEHUIA.

Tpuronomerpuyeckass OKPYKHOCTb, OIPEACICHUE TPUTOHOMETPUYECKUX
(YHKIMI YUCIOBOTO apryMEeHTa.

QOYHKIMOHAIbHBIE 3aBUCMMOCTH B peEaJbHBIX IMpoLEeccax M SBJICHUSX.
['paduku peaibHBIX 3aBUCUMOCTEH.

Hayana maTeMaTH4€CKOI0 aHAJIN3A

[TocnenoBarenbHOCTH, cmOCOOBl 3aJaHus MOCHIeAOBaTeIbHOCTEH. Meroa
MaTeMaTU4EeCKON VHIYKLUH. MOHOTOHHBIE U OrpaHUYEHHbIE
MOCJIEIOBATENBHOCTH. VCTOpHSI BOSHMKHOBEHHSI MATEMAaTHYECKOIO aHaM3a Kak
aHaJIn3a OECKOHEUYHO MAJIbIX.

Apudmernueckas U reoMeTpuueckas mnporpeccuu. beckoHeuHo yObIBaromast
reoMmeTpuueckas nporpeccusi. Cymma 0€CKOHEYHO yOBIBAIOIIEH MeOMETPUUECKON
nporpeccuy. JINHEMHBIN U 3KCIIOHEHIUAIBHBIN pocT. Yucno e. @opmyiia CI0KHBIX
OpOLEHTOB. Mcronb3oBaHWE MPOTPECCUM [UIsl  PEIICHHs pealbHBIX 3aaad
IPUKJIAJHOIO XapaKrepa.



HemnpepriBHble GyHKIMM W WX CBOMCTBA. Toukw paspbiBa. ACHMITOTHI
rpadukoB ¢yHkuuii. CBolcTBa (QyHKIMI HENpPEpPHIBHBIX Ha OTpe3ke. Meton
UHTEPBAJIOB JUIsl pELICHHUS HEpaBeHCTB. [IpuMeHEHHe CBOWCTB HENMPEPBIBHBIX
GbyHKIM 1715 penieHus 3aaa4.

[TepBas u BTOpast mponsBoaHbIe PyHKITMU. OTnpeaeneHne, reOMEeTPUISCKIN 1
(bu3HYEeCKUil CMBICI TPOU3BOAHON. Y paBHEHUE KacaTeIbHON K rpa@uKy GyHKIUU.

[IpousBoanbie  3nemeHTapHblXx  QyHKuud.  IIpousBoaHass ~ CyMMBl,
MIPOU3BEIEHUS, YACTHOTO U KOMITO3HIINH (PYHKITUH.

MHosKecTBa M JIOrMKA

MHO»XeCTBO, OIepaldd HaJ MHOXXECTBAMM M HUX CBOWCTBA. Jluarpammel
Oiinepa—Benna. IlpumeHeHHE TEOPETUKO-MHOXKECTBEHHOTO — ammapara s
ONMCAHUS PEANbHBIX MPOLECCOB W SBJICHUW, MPU PEIICHUM 33a4a4 HU3 APYTHUX
y4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTEMaTUYECKOTO OOBEKTa, CIEICTBUE,
N0Ka3aTeIbCTBO, PABHOCUJIbHBIEC YPABHEHHS.

11 KJTACC

Yucaa v BIYUCICHUSA

HarypanpHbie u nensle yucna. [IpumeHeHne NpU3HAKOB AECIUMOCTH LIEJBIX
yuces, HauOosbmuik ol nenutens (manee — HOJl) m HamMmeHblee oOliee
kpatHoe (nanee — HOK), octaTkoB 1o Moay:nto, anropurma EBkinaa a1 pemeHus
3a/1a4 B LIEJIBIX YHCJIAX.

KommnekcHble uuncna. AnreOpanueckas U TpPUTOHOMETpUYEcKas (OpPMBbI
3aMiCH KOMIUIEKCHOTO 4YHcia. ApupMeTHYecKHe orepalnud ¢ KOMILIEKCHBIMU
guciamu. M300pakeHre KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna MyaBpa. KopHu n-oi creneHu u3 KOMIUIEKCHOTO uyucna. [Ipumenenue
KOMILJIEKCHBIX YMCEN 715 PeIIeHUs] PU3NYECKUX U TEOMETPUUYECKUX 3a]1a4.

YpaBHeHUs U HEPABEHCTBA

CucrteMa U COBOKYNHOCTh YpaBHEHUM U HEPABEHCTB. PaBHOCHWIbHBIC
CUCTEMBbI U CUCTEMBI-CIIE/ICTBUSL. PaBHOCUIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YpPAaBHEHHMM C  TMOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PelieHne TpuroHoMeTpU4eCKNX HEPABEHCTB.

OcCHOBHBIE METOABI PEIICHUS TIOKA3aTeIbHBIX W  JIOTApU(PMUIECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOABl PEUICHUS CUCTEM M COBOKYIHOCTEM palMOHAJIbHBIX,
HUPpAIMOHATBHBIX, TTOKA3aTEILHBIX U JOTapU(MUUYECKUX YPABHCHHM.

VYpaBHEeHUS, HEPABEHCTBA U CUCTEMBI C MApaMETPaAMHU.



IIpumeHenne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PEUICHUIO
MaTEMaTUYECKUX 3a7ady M 3a/Jay W3 Pas3IuyHbIX o0JlacTeil HayKu MU peasibHON
KU3HU, UHTEPIIPETALIMA TOTYYEHHBIX PE3YIbTATOB.

DYyHKIUN U TPaPUKH

I'paduk xommnozunmu Qyskumii. ['eoMmerpuueckue 00pa3bl ypaBHEHUU W
HEPABEHCTB HA KOOPAUHATHOM IJIOCKOCTH.

Tpuronomerpuyeckue QPyHKIIMU, UX CBONCTBA U TpadUKH.

['padmyeckue MeTOaBl pelIeHUs YpaBHEHMH M HepaBeHCTB. | 'paduueckue
METO/IbI PELICHHMS 3a/1a4 C TapaMETPaMH.

Hcnonb3zoBanue rpapukoB (QYHKIMNA U1 UCCIENOBAHUS TMPOLECCOB U
3aBUCUMOCTEH, KOTOpbI€ BO3HMKAIOT MPHU PEIIEHUH 3aJad U3 JAPYTUX YueOHBIX
MPEIMETOB U PEATbHOM KU3HHU.

Havana maTreMaTH4eCKOr0 aHAJIN3A

[IpumeHeHre NMpOU3BOAHON K MCCIEAOBAaHUIO (DYHKIIMI HA MOHOTOHHOCTh U
sKkcTpeMyMbl.  Haxoknenue — HauOonbllero M HAaMMEHBIIETO  3HAYEHUU
HENpPEepHIBHON (QYHKIIUN HA OTPE3KeE.

IIpuMeHeHne NPOU3BOAHOM MUl HAXOXKACHUS HAWJIY4IlIEer0 pELICHHs B
OPUKIAIHBIX 3a/adax, ISl OMNpPENENICHHs CKOPOCTH M YCKOPEHHs IMpouecca,
3a1aHHOTO (hOPMYJION WK rpaduKOM.

[lepBooOpa3Has, OCHOBHOE CBOICTBO mepBooOpa3HbiX. IllepBooOpa3Hbie
aneMeHTapHbIX pyHkuuid. [IpaBuna HaxoxIeHUS IEPBOOOPA3HBIX.

HNnTerpain. I'eomeTprueckui CMBICJI MHTErpala. Brruucnenne
onpenenéHHoro uHaTerpana o gopmyne Hetotona-JleiOnuia.

[Ipumenenne uHTErpasa A HAXOXKJIEHUS IUIOIMANeH MIOCKUX (GUryp u
00BEMOB Fr€OMETPUUECKUX TEll.

[Ipumepnr pemienuit  auddepeHImaIbHbIX  ypaBHEHUW. MaTteMaTnudeckoe
MOJICJIMPOBAaHUE pPEaJbHBIX TMPOLECCOB C TOMOIIBI AuddepeHInaIbHbIX
YPaBHEHUM.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJIT'EBPA n HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh IPAKIAHCKON MO3ULIMH 00YUaIOIIEerocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  4J€HAa  POCCHIICKOro  OO0IIecTBa,  MpEICTaBICHHE O
MaTEeMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUH,
IpoLeayp TPaKIaHCKOTO oOImecTBa (BbIOOPHI, OMNPOCHI W JPYyroe), yMeHHue
B3aUMOJICMCTBOBaTh C COIMAJIBbHBIMA HWHCTUTYTaMHM B COOTBETCTBHHM C HX
(GYHKIUSIMY ¥ HA3HAYCHUEM;

2) NaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTh POCCUHUCKON TPaXAAHCKON HMJIEHTUYHOCTH, YBAXKEHUS K
IPOLLJIOMY M HACTOSIIEMY POCCHUMCKOW MATEMAaTHWKH, EHHOCTHOE OTHOILIECHHUE K
JOCTHKEHUSAM POCCUMCKUX MAaT€MAaTUKOB U POCCUHMCKON MATEMAaTUYECKOW IIKOJIBI,
UCIIONIb30BAaHUE DJTUX JIOCTIDKEHUH B JAPYTUX HayKax, TEXHOJOTHsX, cdepax
SKOHOMUKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoja, CPOPMHUPOBAHHOCTD
HPaBCTBEHHOI'O0 CO3HAHMSI, STUYECKOIO IMOBEIEHUS, CBA3AHHOIO C MPAKTUYECKUM
OPUMEHEHUEM JOCTH)KCHUN HAyKH U JEATEIbHOCTBIO YUYEHOrO0, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUHUBOTO OYAYIIEro;

4) 3cTeTUYeCKOr0 BOCIIUTAHMA:

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYAsl 3CTETHKY MaTeMaTHYECKHX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aa4, PEUICHUH, pacCcy AeHUI, BOCIPUUMYUBOCTh
K MAaTEMaTUYECKUM aCIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pu3uYecKoro BOCIMTAHMS:

c(OPMHPOBAHHOCTh, yMEHUS TPUMEHSATh MAaTeMAaTHYECKWe 3HAHUS B
MHTEpECcax 3I0pOBOro U 0€30MacHOro 0opasa >KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 30pOBBIO (3A0pOBOE MHUTaHHE, COATAHCUPOBAHHBIA PEXKUM 3aHITHH U
OTIbIXa, peryjsipHas (usnueckas akTUBHOCTD), (PU3UUYECKOE COBEPIICHCTBOBAHUE
IIPH 3aHATHAX CIIOPTUBHO-03J0OPOBUTEIBHOM 1€ATENBHOCTHIO;

6) TPy10BOI0 BOCTIMTAHMS:

FOTOBHOCTh K TpYyHy, OCO3HaHUE IIEHHOCTU TPYAOTIOOUs, HHTEpeC K
pa3nuuHbiM  chepam  MpodecCHOHAIBHON  JOEATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTHUKOW M €€ NPUJIOKEHUSIMU, YMEHHE COBEpIIAaTh OCO3HAHHBIN BBHIOOD
Oynymeid npodeccu © peaiv30BbIBATh COOCTBEHHBIE JKU3HEHHBIC IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKOMy  OOpa30BaHUIO U
caMOOOpa30BaHUI0 HAa TIPOTSKEHWU BCEU IKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU MPAKTUYECKUX 3a]1a4 MAaTEMATUYECKON HAMPABIEHHOCTH;

7) 3KOJIOTH4e€CKOr0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYPhl, TIOHMMAaHWE BIUSHUS
COLMAIBHO-?KOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOJHON U COILMATIBHOU
cpenpl, 0CO3HaHUE TII00AIFHOTO XapaKTepa IKOJOTUUECKUX MPoOJieM, OpUeHTAIUS
Ha TIPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWK Ui pemieHus 3amad B 00JacTu
OKpY>Karollel cpenpbl, IJIAHUPOBAHUE IIOCTYNKOB M OLIEHKA HMX BO3MOXKHBIX
IIOCJICICTBUM JIJISI OKPYIKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOT0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAYKH W  OONIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTeMaTHYEeCKOM HayKdh Kak cdepbl 4eI0BEYECKOM JEesATEIbHOCTH, JTaroB €€
pa3BUTHSL W 3HAYMMOCTH JJIi PAa3BUTHS UUBWIM3ALUM, OBJIAJICHUE SI3BIKOM
MaTeMaTUKH W MaTeMaTUYeCKOM KyJIbTypoll KakK CpEJICTBOM IO3HAHUS MHpA,
FOTOBHOCTh OCYUIECTBIIATh MPOEKTHYI0 M HCCIIEIOBATEIIbCKYIO JESTEIbHOCTD
WHJIUBUIYaJIbHO U B TPYMIIE.

METAINIPEIAMETHBIE PE3YJIBTATBI

Ilo3HaBaTeJbHBIC YHUBEPCAJTIbHBIE YUeOHbIE 1eiiCTBUS

ba3oBble jjoruyeckue 1eicTBUA:

BBIABIIAITh M XAPAKTEPU30BaTh CYIIECTBEHHBIC NPHU3HAKM MaTEMaTUYECKUX
OOBEKTOB, TOHATHUN, OTHOUIEHMH MEXIy HNOHATUAMH, (POPMYIUPOBATH
OTIpe/IeNICHUS TOHATHI, YCTaHABIMBATh CYLIECTBEHHBIN MPU3HAK KJIACCU(UKALINY,
OCHOBaHUS 17151 0000IIECHUS ¥ CPAaBHEHUS, KPUTEPHH MPOBOUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (OpPMYJIUpPOBAaTH U  NPEoOPa3OBBIBATH  CY)KJICHUS:
YTBEPAUTENbHBIE U OTPULIATENIbHBIE, EJUHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBS3U U IIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAONIOJCHUAX U YTBEPXKACHUAX, NpeiaraTb KPUTEPUU s
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUHNL;

JieNaTh BBIBOABI C MCIOJB30BAHMEM 3AaKOHOB JIOTMKH, IEAYyKTUBHBIX U
MHIYKTUBHBIX YMO3AaKJIIOUYEHUHN, YMO3AKIIFOUEHUH 10 aHAJIOTHH;

IIPOBOJAUTH CAMOCTOSTENBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKICHHUM
(mpsiMbIe ¥ OT MPOTHUBHOI'0), BEICTpauBaTh apryMEHTALINIO, IPUBOAUTE IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KJIEHUS U BHIBOBI;

BbIOMpaTh crnoco0® pelieHuss ydeOHOW 3ajayd  (CpaBHUBATh HECKOJIBKO
BApHAHTOB  pELICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMM ¢ yd4éToM
CaMOCTOSITENIBHO BBIJICIIEHHBIX KPUTEPUEB).



ba3oBble uccieaoBare/bCKue 1eHCTBUA:

UCTIOJb30BaTh BOMPOCHI KaK HMCCIIEIOBATEIBCKUI WHCTPYMEHT ITO3HAHUSA,
dbopMynmupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MPOOJIeMy,
yCTaHABIMBAaTh HMCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, apryMEHTHPOBATH
CBOIO TTO3UIINI0, MHCHHUE;

MPOBOJIUTH CAMOCTOSITEIPHO CIUTAHUPOBAHHBIN IKCIIEPUMEHT, UCCIICIOBAHHE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00BEKTa, SIBICHUS, MpoIiecca,
BBISIBIICHUIO 3aBUCHUMOCTEN MEXIY 00bEKTaMU, IBICHUSIMH, TTPOIIECCAMU;

CaMOCTOSATENFHO (POPMYITHPOBATH OOOOIIEHUS M BBIBOJBI MO PE3yJIbTaTaM
NpOBEJACHHOTO  HAONIONCHWsS, WCCIENOBaHUS, OILCHHWBAaTh  JTOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB M 0000IIEHNUH;

MPOTHO3WPOBATh BO3MOKHOE pa3BUTHE TMPOIecca, a TaKXKe BBIABUTATH
MIPEANOIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBUSIX.

PabGora ¢ undpopmaumeii:

BBISIBJIATH JACPUIMTHl HHPOPMAIK, JaHHBIX, HEOOXOJUMBIX JUIsi OTBETa Ha
BOIIPOC U TSI PEIICHUS 3a/1a4u;

BBIOMPATh MH(POPMAIHIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEeMAaTHU3UpPOBaTh W HWHTEPIPETHPOBATh WHGOPMAIIUIO PA3IUYHBIX BHUIOB U
¢dbopM TpeICTaBICHNUS;

CTPYKTYPUPOBaTh HH(POPMAIMIO, TPEICTABIATh €€ B Pa3IMYHBIX (PopMmax,
WJUTIOCTPUPOBATH TpaduuecK;

OLICHUBAaTh HaAEKHOCTD uHbOpMaIun o CaMOCTOSITEITEHO
c(hOpMyIIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHHBeEpPCaJIbHbIE Y4eOHbI€e JeCTBHS

Oo0menue:

BOCIIPUHUMATH U (POPMYITMPOBATH CYKIACHHS B COOTBETCTBHUU C YCIOBUSIMH U
HEeIsIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOYKY 3pEHUS B
YCTHBIX M MUCBMEHHBIX TEKCTaX, JlaBaTh IMOSCHEHUS IO XOAY PELICHMs 3aJlaud,
KOMMEHTHUPOBATH MOJTYUYCHHBIN pe3yJIbTarT;

B XOJIe¢ OOCYXXIIEHUS 3a/aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAEMOU TEMHI,
npoOJieMbl, pelIaeMoil 3aJayd, BBICKA3bIBATh HJICH, HAIICJICHHbIE Ha TIOUCK
pelIeHusi, COIMOCTaBJISITh CBOM CYXIEHUS C CYXISCHUSIMHU IPYTUX YYaCTHUKOB
nuasora, oOHapyKMBaTh pa3jdyue W CXOJICTBO MO3UIIUKM, B KOPPEKTHOH (opme
(hopMyIUpPOBATh PA3HOTIIACHS], CBOU BO3PAKEHUS;

MPEJCTABIIATh PE3YJAbTATHl PEUICHUS 3aJa4d, YKCIIEPUMEHTA, UCCIICIOBAHMS,
IIPOEKTA, CaMOCTOSITEJILHO BBIOMpPATh (POpMAT BBICTYIUICHHUS C Y4E€TOM 3ajad
IIPE3CHTAIMU U OCOOCHHOCTEH ayIUTOPHHU.

PerynsiTuBHbIE YHMBepcaJIbHbIE YYeOHbIe 1eiCTBHUSA



Camoopranusanus:

COCTAaBJISITh IJIaH, AJICOPUTM PEIICHUS 3a/1a4, BRIOUpATh CIIOCOO pElIeHUs C
y4€TOM MMEIOILIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
Y KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ y4€TOM HOBOM MH(OPMAIIUH.

CaMOKOHTPOJIb, SMOIMOHAIBLHBIN HHTEJJIEKT:

BJaJ€Th  HABbIKAMM  TIO3HABATEIbHOM  peduieKCMM  Kak  OCO3HaHMS
COBEPILIAEMBIX JEUCTBUI M MBICIHUTENbHBIX MPOLECCOB, UX PE3YyJIbTaTOB, BIAJETh
crocobaMu CaMOIIPOBEPKH, CAMOKOHTPOJISI TpoLecca M pe3yibTaTa pPEeLIeHUs
MaTeMaTHUYECKOM 3aJauu;

NpeIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1auH,
BHOCUTBH KOPPEKTHUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENLCTB, JaHHBIX,
HalICHHBIX OINOOK, BBISIBICHHBIX TPYIHOCTEIH;

OIICHHBATh COOTBETCTBHUE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBSICHITH MPUIUHBI
JOCTUXKEHHUS WA HEIOCTH)KEHUS! PE3YJIbTATOB JIESATEIbHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHAas1 1eATETbHOCTD:

MOHMUMATh M HCIOJL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHANBUIYAJTLHON
paboThl mNpu pelieHHH Y4YeOHbIX 3a7ad, MPUHUMATh 1eldb COBMECTHOU
NeSITEeNBHOCTH, TJIAHUPOBATh OPTaHMU3ALMI0O COBMECTHOM pPabOThI, pacmpeneisiTh
BUIIBI paboOT, JOTOBApUBATHCH, OOCYXKIATh TMPOIECC M PE3yNbTar pPabOTHI,
0000111aTh MHEHHS HECKOJIBKUX JTIO/IEH;

y4acTBOBaTh B TPYIIOBBIX Gopmax paboThl (00CyXkaeHus, 0OMEH MHEHUH,
«MO3TOBbIE€ IITYpPMbl» M HWHBIE), BBINOJHATh CBOIO 4YacTh pabOThl U
KOOPJIMHUPOBATh CBOWM JEHCTBUSA C JPYTMMU UWICHAMH KOMAaHIbI, OIICHHBATh
KadeCTBO CBOEr0 BKJIAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHUSI.

HPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 kjacce oOyd4aromuics TOMYYHUT CIIETYIONTUE
MPEAMETHBIC PE3YJIbTAaThl MO OTACIBHBIM TEMaM pabouell mporpamMmbl YYeOHOTO
Kypca «Anredpa u Havajla MATEMaTUYECKOTO aHATTU3a»:

Yucna v BBIYUCTICHUA:

CBOOOJHO OIEpPUPOBATh MOHITHSAMU: PAIMOHAIBHOE YHUCIIO, OECKOHEYHAs
nepuoandeckasl JIpoOb, TPOILEHTHI, HPPAIMOHAILHOE YHCIIO, MHOXECTBA
PalMOHAJIbHBIX U JCHUCTBUTENIBHBIX YUCEN, MOAYJIb JEHCTBUTENBHOTO YUCIIA;

OPUMEHSATh JIpOoOM M TPOLEHTHI Uil pEIIeHUs NPUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTPACJIEH 3HAHUWN U PEATbHOU KU3HU;

MPUMEHSTH TPUOTHKEHHBIC BRIYUCIICHUS, PABWIA OKPYTJICHUS, IPUKUAKY U
OLICHKY PE3yJIbTaTa BbIUYNCIICHHUI;



cBOOO/JIHO OMEpUPOBATh TOHATHEM: CTEMEHb C MENbIM IOKa3aTeleM,
UCIOJIb30BaTh MOAXOIALIYI0 (JOPMY 3alIUCU JEHCTBUTEIBHBIX YUCEI JUISl PELLICHUS
NPAKTUYECKUX 3a7a4 U IPEACTABICHUS TaHHBIX;

cBOOOJHO OMEpPUPOBATH MOHATHEM: apUPMETHUECKUNA KOPEHb HaTypajbHOU
CTEIICHH;

CBOOO/IHO OIEPUPOBATH MOHATUEM: CTENEHD C PALIMOHAIBHBIM I10Ka3aTeEM;

CBOOO/ZIHO OIEpPUPOBaTh MOHATUSAMU: JIOrapupM uHCIa, JECATHUYHBIE U
HaTypaJbHbIE JIOTAPU(PMBL;

cBOOOJIHO ONEPUPOBATH MOHATUSMHU: CHUHYC, KOCHHYC, TAHT€HC, KOTaHT€HC
YHUCJIOBOI'O apTyMEHTA;

OIIEpUPOBaTh MOHATHUAMH: APKCUHYC, aPKKOCHHYC M apKTAHI'€HC YHCIJIOBOIO
apryMeHTa.

YpaBHeHHs U HEPABEHCTBA:

CcBOOO/IHO ONEpPUPOBATh MOHATUSAMM: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO,
PAaBHOCUIJIbHBIC YPABHEHUS U YPABHEHUSI-CIICACTBUS, PABHOCWIbHBIC HEPAaBEHCTBA,

NPUMEHATh pPAa3IUYHbIE METOJbl PEIICHUS pPAalMOHANBHBIX U JAPOOHO-
pallMOHAJIBHBIX YPaBHEHUM, IPUMEHATH METOJ HWHTEPBAJIOB JUISl PELICHUs
HEPABEHCTB;

CBOOO/IHO OIEpPUpPOBaTh MOHATUSAMHU: MHOIOWIEH OT OJHOH INEePEMEHHOM,
MHOTOUYJIEH C IenbiMH KO3 (duIMeHTaMi, KOPHM MHOTOYIeHa, IPUMEHATH
JIEJIEHUE MHOTOYIEHAa HA MHOTOYJIEH C OCTAaTKOM, Teopemy besy u teopemy Buera
JUIS pELICHUs 3a]1a4;

CBOOO/IHO ONEpUPOBATh IOHATUSMU: CHUCTEMA JIMHEHWHBIX YpaBHEHMI,
MaTpulia, ONpPENEIUTENb MATPULBl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
WCITIOJI30BaTh CBOMCTBA OMNpEeNenuTeNss 2 X 2 ISl BBIYMCIEHUS €ro 3HA4YeHUs,
OPUMEHATh ONPENECIUTENN JUIsl PELICHUS CUCTEMBbl JIMHEHHBIX YPAaBHEHUH,
MOJIEJIMPOBATh PEajbHbIE CUTyallMy C MOMOUIbIO CUCTEMBI JINHEWHBIX YPaBHEHUH,
HCCIIEI0OBATh IIOCTPOEHHBIE MOJEIHM C IOMOINBI0 MAaTpULl U ONPEACIIUTEIIEH,
MHTEPIPETUPOBATH MOJYYEHHBIN PE3yNIbTaT;

UCIOJb30BaTh CBOMCTBA JEHCTBUII C€ KOpHSAMHU [UIsl IpeoOpa3oBaHUs
BBIPKECHU;

BBITMOJIHATH MPeoOpa30BaHUs YUCIOBBIX BHIPAXKEHUHN, COJIEPKAINX CTETICHH C
palMOHAJIBHBIM ITI0KA3aTEeIIEM;

UCII0JIB30BaTh CBOMCTBA aorapupmon VIS peoOpa3oBaHus
Jorapu(pMHUECKUX BbIPAXKECHUH;

cBOOOJIHO OMEpPUPOBATH MOHATUSAMU: HppAIMOHATbHBIE, MOKAa3aTelIbHbIE U
Jorapu(pMuuecKkre ypaBHEHUS, HAXOAUTh UX PELICHUS C TIOMOIIbIO PABHOCUIIbHBIX
NIEPEXOA0B MIIN OCYILECTBIIAS IIPOBEPKY KOPHEH;



MPUMEHSATh OCHOBHBIE TPUTOHOMETpHUUYECKUE (POPMYJIIbI Ui MPeoOpa3oBaHuUs
TPUTOHOMETPUUECKUX BBIPAXKEHUH;

CBOOOZIHO ONEpUpOBaTh IOHATHEM: TPUTOHOMETPUUECKOE YpaBHEHME,
OPUMEHATh HeoOXxomumble  (OPMyNbl ISl  PEIIEHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPaBHEHHUIA;

MOJICIMPOBaTh pEalbHble CUTyalldd Ha S3bIK€ anreOpbl, COCTABIATH
BBIPQXKEHMSI, YpPaBHEHHUs, HEPAaBEHCTBA IO YCJIOBHUIO 3aJaud, HCCIEN0BaTh
MOCTPOCHHBIE MOJIEIU C HCTIOIb30BAaHUEM allllapaTa ajareopsl.

DOyHKUMU ¥ rpauKu:

CcBOOO/IHO ONEpPUPOBATH MOHATUSAMM: (PYHKIMsI, CIOCOOBI 3aAaHNUs (PYHKIMH,
B3aUMHO oOOpaTHble (QYHKIMU, KOMMO3UIUS (QyHKIMH, Trpaduk GyHKIUH,
BBITNOJHSATH 3JIEMEHTApHBIE MTPe00pa3oBaHus rpauKoB QPyHKIIMIA;

cBOOOJIHO OMNEPUPOBATh MOHATUSAMHU: OOJACTH OIMpPEAETCHHs U MHOXXECTBO
3HaYeHUH QPyHKUMH, HYJIU QYHKIMH, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOO/IHO ONEpUPOBaTh MOHATHSAMM: UETHblE M HEUYETHBIE (PyHKLUH,
nepuoandeckre (GPyHKINU, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMbl (DyHKIMH, HaumOOJblllee M HaWMMEHbIIee 3HaueHHEe (YHKIUU Ha
POMEXKYTKE;

cBOOO/IHO ONEpUPOBATh NOHATUAMMU: CTEIEHHAs (QYHKIUS C HATYPAJIbHBIM U
LENbIM TOKa3zarejaeM, rpapuk CTENEeHHOW (YHKIMH C HATYpaJbHBIM U LEJIbIM
nokasaresnemM, rpa@uK KOpHS N-OM CTEeNeHHM KaK (PyHKUIHMU OOpaTHOW CTENEHU C
HaTypaJIbHbIM I10Ka3aTelieM;

ONEpUPOBATh NOHATHUAMHU: JIMHEHHAs, KBaApaTU4HAs MU JIpOOHO-IMHEWHHas
(GyHKIMH, BBIIOTHATH 3JIEMEHTAPHOE HCCIEN0BAaHUE U TOCTPOCHUE UX TPapUKOB;

cBOOOJIHO OMEpUpPOBATh MOHATHIAMH: IOKa3aTeabHas M JorapudMuyeckas
(GyHKIMM, UX CBOMCTBAa M IpadUKu, HCIONb30BaThb MX IpadUKU IS PELICHMS
YpPaBHCHUM;,

CcBOOO/ZIHO OMEpUPOBATH TOHATUSMU: TPUTOHOMETPUYECKAS] OKPYKHOCTb,
orpeseNieHue TPUTOHOMETPUUECKHX (DYHKIIUI YHUCIOBOTO apTryMEHTa;

UCNOJb30BaTh TIpaduku (QYHKOUN i1 MCCIEAOBAaHUS IPOLIECCOB U
3aBUCHUMOCTEN NpU pEeUIeHUM 3a7ad U3 JPYIHX y4eOHBIX MPEAMETOB U peanbHON
’KU3HU, BBIpAXaTh (HOPMYyJIaMH 3aBUCUMOCTH MEX]Ty BETUUHMHAMU;

Hauyana maTeMaTH4eCKOro aHaAM3a:

cBOOO/IHO ONEpUpOBaTh NOHATUAMM: apupMeTHyUecKas U IeoMeTpuuecKas
nporpeccusi, 06CKOHEUHO yObIBarolasi reOMeTpu4ecKasi Mporpeccus, JIMHEHHbIN 1
HKCIIOHEHIIUATIBHBIA POCT, (hOpMyJia CIOKHBIX MPOIEHTOB, UMETh MPEICTaBICHHUE
O KOHCTaHTE;

UCMOJIb30BaTh NPOrPECCUU JJIS PEIICHUS pealbHbIX 3aJad IPUKIIATHOIO
XapakrTepa;



cBOOO/IHO ONEPUPOBATH MOHITUAMHU: TOCIIEI0BATENIbHOCTbD, CIIOCOOBI 3a/1aHNUs
NOCJIEIOBATENBHOCTEH, MOHOTOHHBIE M OrPAHUYEHHBIE MOCIEA0BATEIBLHOCTH,
NOHUMATh OCHOBBI 3apOXKIEHUSA MATEMATUYECKOIO0 aHajiu3a Kak aHalIn3a
OECKOHEYHO MaJIbIX;

CBOOOJIHO OINEpPUPOBaTh MOHATUSMU: HEMPEPBIBHbIE (PYHKIMH, TOYKU
paspbiBa rpaduka QpyHKIMHU, aCUMOTOTHI rpaduka QyHKIUH;

CBOOOJHO OIEepupoBaTh MOHATHEM: (YHKLHUS, HENpepbiBHAs Ha OTPE3KE,
NPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI 7S peLIeHHs 3a/1a4;

cBOOOJIHO OIEpHpPOBaTh MOHATUSMU: TIepBasi U BTOpas MPOU3BOJHBIC
(dbyHKIMHU, KacaTenbHas K rpaduky QyHKIUU;

BBIYMCIIATh MTPOU3BOJIHBIE CyMMBI, MPOU3BEICHUS, YACTHOIO U KOMIO3ULIUH
ABYX (YHKIM, 3HATH MIPOU3BOIHBIEC AIIEMEHTAPHBIX (PYHKIINIA;

UCIIOJIb30BaTh T€OMETPUYECKUI M (PU3UUECKUIl CMBICT MPOU3BOAHOM IS
penieHus 3aaad.

MHo:KecTBa H JIOTHKA:

CBOOOJIHO  OMEpPUpPOBaTH  MOHATUSMHU:  MHOXKECTBO, ONEpaluud  Haj
MHO>KECTBaAMU;

UCITIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJi1 ONUCAHUS PEaTbHbIX
IPOLIECCOB U SIBJICHUM, IPU PEIICHUH 3a]a4 U3 APYTUX yUeOHBIX MIPEAMETOB;

CcBOOO/IHO OIEpPHPOBATh MOHATUSMU: OINpEACNEHUE, TeOpeMa, ypaBHEHHE-
CJIEJICTBUE, CBOMCTBO MaTEeMaTUYECKOr0 0O0OBEKTA, JOKA3aTENbCTBO, PABHOCUIIbHBIC
YPaBHEHHS U1 HEPABEHCTBA.

K konmy oOyuenuss B 11 kjacce oOyyaroImMiCs TMOJYYUT CIIECIYIOIINE
IpeIMETHBIE Pe3yJbTaThl MO OTAEIBHBIM TeMaM paboueil mporpammbl yueOHOTO
Kypca «Anredpa 1 HayaJla MAaTEMaTUYECKOIO aHATIU3a»:

Yuciia 1 BIYUCICHNA

CBOOOJHO OMNEPUPOBATH TOHATHSAMHU: HATypaJbHOE U LIE€J0€ YHUCIIO,
MHO>KECTBA HAaTyPAJIbHBIX M LEJIbIX YUCEJ, MCIOJb30BaTh MPU3HAKU JEIMMOCTH
uensix ynucen, HOJl u HOK HaTypanbHbIX yncen il pelieHus 3a1a4, IpUMEHSITh
anroput™ EBKknupa;

CBOOOJTHO OMEPUPOBATH IMOHATHEM OCTaTka IO MOJYJII0, 3aluChIBaTh
HATypaJIbHbIE YKCIIA B PA3IMYHbBIX MO3UIIMOHHBIX CUCTEMAX CUUCICHUS;

CcBOOOJIHO OMEpPUPOBATH MOHATUSIMHU: KOMIUIEKCHOE YHCIO W MHOXECTBO
KOMIUJIEKCHBIX YHUCEN, MPEACTABIATh KOMIUIEKCHBIE YHCIa B alreOpanyeckod u
TPUTOHOMETPHUUECKOW (hopMe, BBIMOIHATh apU(PMETHUECKUE OMNepaluyu ¢ HUMU U
n300paxaTh Ha KOOPJUHATHOMN TIOCKOCTH.

YpaBHeHHs U HEPABEHCTBA:



CcBOOOJIHO OMNEpPUPOBATH MOHATUSAMU: HppAIMOHATbHBIC, MOKAa3aTelIbHbIE U
jgorapu(pMUUECKHE HEpPAaBEHCTBA, HAXOAUTb MUX PELIEHUS C  I[IOMOIIBIO
PaBHOCWIIBHBIX IIEPEXO/I0B;

OCYLIECTBJIATh OTOOpP KOpPHEH NpH PpPELIEHUd TPUTOHOMETPUUECKOrO
YPaBHEHMUS;

CBOOO/IHO ONEpUPOBATh MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOAUMBbIE  (OpMyJIBI Ul  PEIIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKHUX HEPABEHCTB;

cBOOOHO OMEPHUPOBATH MOHATUSIMU: CHCTEMa M COBOKYIHOCTh YpaBHEHUH U
HEPABEHCTB, PAaBHOCWIBHBIE CHUCTEMBI U CUCTEMBI-CIIEACTBUS, HAXOIUTh PEUICHUS
CUCTEMBI U COBOKYITHOCTEW pallMOHAIbHBIX, NPPALMOHAIBHBIX, [T0KA3aTEIbHBIX U
Jorapu(pMUUECKUX YpaBHEHUIN U HEPABEHCTB;

pemarb palMOHAIIbHBIE, MppauyoOHajIbHBbIE, IIOKA3aTeJIbHbIE,
jgorapu(pMuuUecKue UM TPUTOHOMETPUYECKHE YpPAaBHEHUS UM  HEPaBEHCTBA,
coJepKale MOAyJIN U IapaMeTphl;

MPUMEHSTH TpaduyecKue METOAbI JUIsl PEIICHUsI YPaBHEHUI U HEPAaBEHCTB, a
TaKXKe 3a/1a4 ¢ MapaMeTpaMu;

MOJICIMPOBaTh pEalbHbIE CUTyalldd Ha S3bIK€ anreOpbl, COCTABIATH
BBIDAKCHUS, YPABHEHUS, HEPABEHCTBA M MUX CHUCTEMBI II0 YCJIOBHUIO 3a/auH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJEIM C HCIOJb30BAaHUEM afmnapara ajireOpsl,
VHTEPIPETUPOBATH MOJYYEHHBIN PE3yNbTAaT.

DOyHKUUM U TpaduKu:

CTpPOUTHh TpaUKK KOMIO3ULMK (YHKIUMH C TIOMOIIBbIO 3JIEMEHTApHOIO
MCCJIEIOBaHMS U CBOMCTB KOMIIO3UILIUU ABYX (YHKIIHII;

CTPOUTh TEOMETPUYECKHE 00pa3bl YpaBHEHHM M  HEpPaBEHCTB Ha
KOOPJIMHATHOM IIOCKOCTH;

CBOOOJIHO  ONEpPUPOBATh MOHATUSAMHU: TIpa@UKUM  TPUTOHOMETPUUECKHUX
GyHKIINI;

OPUMEHATh (QYHKIMM Ui MOJCIMPOBAHHUS W HCCIEIOBAHUS PEANbHBIX
IIPOLIECCOB.

Hayana mareMaTH4€CKOro aHAJIN3A:

MCIOJIb30BaTh MPOU3BOIHYIO JUISl MCCIEeN0BaHUs (PYHKIIMU HA MOHOTOHHOCTD
Y OKCTPEMYMBI;

HaXOAUTh HauOOoJIblIEE U HAUMEHbIIEE 3HaUEHUS (PYHKIMK HENPEPbIBHON Ha
OTpE3Ke;

WCIIONB30BaTh NPOU3BOAHYIO JUISI HAXOXKACHWS HAWIIY4IIEro PEIICHHs B
IIPUKIIAJHBIX, B TOM 4YHUCJIE COLHAIBHO-JKOHOMMYECKHX, 3ajadax, I
ONIpPE/ENCHUS] CKOPOCTM U YCKOpPEHHUs Ipolecca, 3aJaHHOro Qopmysol uiu
rpaduKom;



CBOOOJHO OMEPHPOBATH TOHIATHAMHU: TIEPBOOOpa3HAs, OMpPeACIEHHBIN
MHTETpaJl, HAaXOJIUTh TMEPBOOOpa3HBbIC JIIEMEHTApHBIX (YHKIUH M BBIYHUCIIATH
uHTerpan rno gopmyne Hetotona-JIeiOuua;

HAXOJIUTh TUIOMIA U TUIOCKHUX (GUTYp U 0OBEMBI TEJI C TIOMOIIBIO HHTETPAA;

MMETh TPEJCTaBICHUE O MATEMaTHYECKOM MOJCIMPOBAHUU Ha TMPUMEpE
coctaBneHus nuddepeHImanbHbIX YpaBHEHNN;

pemiath MPUKIaJHbIE 3aJa4id, B TOM YHCJIE COIUATBHO-DKOHOMUYECKOTO H
(bu3NYECKOTo XapaKTepa, CpeCTBAMU MAaTEMaTUIECKOTO aHaJIH3a.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KNIACC
KonunuecTBo yacos
Ne HanMeHoBaHMe pa3je/ioB U TeM
KoHTpobHBbI IIpakTuyeckue
n/n MPOorpamMmMbl Bcero
e padoThbI padoThbI

MHOXK€eCTBO IEMCTBUTENBHBIX YUCEIL.

| MHuorowiensl. ParinonansHbie 24 1 0
ypaBHEHUS U HepaBeHCTBA. CUCTEMBI
JIMHEUHBIX YPAaBHEHUN

) Oynkiuy u rpaduku. CreneHHas 12 | 0
(GyHKIUS C LIETBIM [TOKa3aTeaeM

3 Apudmernueckuii KOpeHb n-oi 15 1 0
creneHu. MppanrnonansHble ypaBHEHUS

4 [Toxa3zatenbHas QyHKIHA. 10 1 0
[Toka3zaTenbHbIE ypaBHEHUS

5 Jlorapudmuueckas GyHKIHUS. 13 1 0
Jlorapugmuueckue ypaBHEHHS
TpuroHomeTpuyecKre BhIpAXKEHUS U

6 P P P 22 1 0
ypaBHEHUS

7 [TocnenoBatenbHOCTH U TPOTPECCUU 10 1 0

8 HenpepsiBabie pynkiuu. [IponsBoanas 20 1 0




[ToBTOpeHue, 06001eHNE,
cUcCTeEMaTH3alng 3HaAaHUU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

136
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBO yacoB
Ne
Tema ypoka KoHnTpoabHbI IIpakTH4eckue
n/n Bcero
e padoThbI padoTbI

1 MHoOxecTBO, onepanuu HajJ MHOKECTBAMHU 1 0 0
1 X CBOMCTBA

2 Juarpammsl Diinepa-Benna 1 0 0

3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO 1 0 0
arnrmapara i peleHus 3a1a4
Parmonanesheie unciaa. OOBIKHOBEHHEIC U

4 JECATUYHBIC TPOOH, IPOIICHTHI, 1 0 0
OECKOHEUYHBIC TIEPHOINUECKHIE TPOOH
Parmonansheie ynciaa. OOBIKHOBEHHEIC U

5 JECATUYHBIC TPOOH, IPOIICHTHI, 1 0 0
OECKOHEUYHBIC TIEPHOINUECKHIE TPOOH

6 [Ipumenenue nqpoOeit U IPOIIEHTOB TSt | 0 0
pelICHHS TPUKIIAHBIX 3a1a4

7 [Ipumenenue nqpoOeit U IPOIIEHTOB TSt | 0 0
pelIeHHS TPUKIIAHBIX 3a/1a4

2 JleicTBuTenbHBIC YKca. PanimonaabHbIC U 1 0 0
MppaloHaIbHbIC YHCTIA

9 Apudmernueckue onepauu ¢ 1 0 0
JIEACTBUTEIILHBIMU YHCIIAMU

10 Mopaynb AeCTBUTEIBLHOTO YHCIIA U €r0 1 0 0




CBOMCTBA

11

[TpubnuxEHHBIE BEIYNCIICHUS, TPABUIIA
OKpYTIJICHUS, IIPUKHUJIKA U OLICHKA
pe3ysbTaTta BEIYUCICHAN

12

OCHOBHBIE METO/IBI PEILIEHUS LENBIX U
IpoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPaBEHCTB

13

OCHOBHBIE METO/IBI PEIIEHUS LENBIX U
NpoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPaBEHCTB

14

OcCHOBHBIE METOJBI PEILIECHNUS LENBIX U
IpoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPaBEHCTB

15

MHoOro4ieHsl OT OIHOM NEPEMEHHOM.
JleneHre MHOTOYJICHA HA MHOTOYJICH C
octaTtkoM. Teopema bezy

16

MHOTOYJICHBI C [ETBIMH
koappurnmentamu. Teopema Buera

17

Pemienue cuctem JIMHEHHBIX YpaBHEHUIM

18

Pewienne cucreM IUHENHBIX YpaBHEHUN

19

Martpuna CuCTEMBI JINHEWHBIX YPAaBHEHUM.

Ornpenenuresib MaTpULbl 2X2, €ro
TeOMETPUYECKUI CMBICIT U CBOWCTBA;
BBIUMCJICHHUE €TI0 3HAUCHUS

20

Onpenenuresb MaTPUIBI 2X2, €T
TeOMETPUYECKUI CMBICIT U CBOWCTBA,;




BBIYHMCJICHHUEC €I'0 3HAYCHHUA

21

[IpuMeHeHue onpenennuTens 1 peleHus
CHUCTEMBI JINHEHHBIX YPaBHEHU

22

Pewrenne npukiiagHeIxX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEVHBIX YPABHEHUI

23

Pewienne npukiiagHeIxX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUI

24

KonTtponbHas padota: "PanronansHbie
ypaBHEHUs U HepaBeHCTBA. CHCTEMBI
JIMHEWHBIX ypaBHEHUI"

25

DyHKIMA, CTIOCOOBI 3a1aHus (PYHKITHH.
B3auMHo oOpaTHbIE QyHKITHH.
Kommozunus ¢yHKimii

26

Yéraple 1 HEYETHBIC (DYHKITHH.
[Tepunonnueckue Gpynkiuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIMH

27

I'padux pyHkuMu. DeMeHTapHbIe
npeoOpa3oBanus rpadukoB GyHKIUI

28

OO6nactb onpeaeneHust 1 MHOKECTBO
3HayeHuil pynkuuu. Hynu ¢yHkunu.
[TpomexxyTKH 3HAK MOCTOSTHCTBA

29

MakcuMyMBl 1 MUHUMYMBI (DYHKITHH.
Haubounpiiee u HanMeHblIee 3HAYCHHUE
(GYHKLINU HAa TPOMEKYTKE

30

Jluneiinas, kBagpaTuyHas U ApOOHO-
nuHelHas QYHKIMT

31

DJIeMEHTapHOE UCCIIEIOBAHUE U
MOCTPOEHUE TPAPUKOB ATUX PYHKITUH




32

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTpOEHUE TPAPUKOB ATUX PYHKITUH

33

CreneHsb ¢ 1IeJIbIM ITOKa3aTenaeM. buaom
Hrrotona

34

CreneHsb ¢ 1IeJIB6IM ITOKa3areaeM. buaom
Hrrotona

35

CrenenHast yHKIUS C HATYpaTbHBIM U
eNbIM IToKa3zaTeaeM. E€ cBolicTBa 1

rpaduk

36

KonTtponbsnas pabdora: "CreneHHas
dbynkuus. E€ colicTa u rpaduk”

37

ApupmeTnaeckuii KOpeHb HATYpaIbHOM
CTEIEHU U €ro CBOKWCTBA

38

ApupmeTraeckuii KOpeHb HATYpaIbHOM
CTEIEHU U €ro CBOWCTBA

39

[IpeoOpa3oBaHus YUCTOBBIX BBIPAKEHUH,
COAEPKAIIMNX CTETIEHU U KOPHU

40

[IpeoOpa3oBaHMs YUCITOBBIX BBIPAKEHUH,
COAEPIKAIIMX CTETIEHU U KOPHU

41

[IpeoOpa3oBaHus YUCIOBBIX BRIPAKCHHUH,
coJlepKalliX CTENeHH U KOPHU

42

Hppannonaneubie ypaBHeHUsA. OCHOBHBIE
METO/IbI PEIICHUsI UPPALIIOHATIBHBIX
ypaBHEHUH

43

Hppanuonaneubie ypaBHeHUsA. OCHOBHBIE
METO/IbI PEIIEHUsI UPPALIIOHATIBHBIX
ypaBHEHUH




44

Uppannonaneubie ypaBHeHUsA. OCHOBHBIE
METO/IbI PEIICHUs] UPPALIIOHATIBHBIX
ypaBHEHUH

45

PaBHOCHUIIbHBIE TTEPEXO/IbI B PELICHUH
UppalMOHAJIbHBIX YPaBHEHHH

46

PaBHOCWIBHBIE IEPEXO/BI B PELLICHUN
UPPALMOHAIILHBIX YPABHEHUN

47

PaBHOCWIBHBIE IEPEXO/BI B PELLICHUN
UPPALMOHAIILHBIX YPABHEHUN

48

PaBHOCHMIIbHBIE TTEPEXO/IbI B PELICHUH
UppalMOHAJIbHBIX YpaBHEHHM

49

CgoiicTBa u rpaduK KOpHS N-0i CTETICHU
KaK (yHKIIMH OOpPaTHOU CTEIICHHU C
HaTypaJIbHBIM IOKa3aTeseM

50

CremneHb ¢ pallMOHAIBHBIM TIOKa3aTeIeM 1
€€ CBOMCTBa

51

CBoiicTBa u rpaduk KOpHS N-0if CTETIeHU
KaK (DyHKIIMU 0OpaTHOW CTETIEHH C
HaTypaJIbHbIM IOKa3aTeseM

52

Konrtponsnas padora: "CBoiicTBa 1
rpaduK KOpHS N-Oi CTETICHH.
WppaunonansHele ypaBHEHHA"

53

CTGHGHL C pa]_II/IOHaHLHBIM I1I0Ka3aTcJICM U
€€ CBOIiCTBa

54

CremneHp ¢ palliOHAJIBLHBIM TIOKa3aTeIeM 1
€€ CBOMCTBa

55

[TokazaTenpHas GyHKIIMSA, €€ CBOWCTBA U
rpadguk




56

Hcnonp3oBanue rpaduka QyHKIUN AJIs
pelIeHNs ypaBHEHHI

57

Hcnonp3oBanue rpaduka QyHKIUN AJIs
pElIeHNs ypaBHEHHI

58

[loka3zarenpHble ypaBHEeHUSA. OCHOBHBIE
METO/IbI PEIICHUS I0KA3aTEIbHbIX
ypaBHEHUH

59

Jlorapudm umncna. CoiicTBa Jorapudpma

60

[loka3zarenpHble ypaBHEeHUsA. OCHOBHBIE
METO/Ibl PEIIEHNUs TOKa3aTENbHbIX
ypaBHEHUH

61

[loka3arenpHble ypaBHEeHUsA. OCHOBHBIE
METO/IbI PEIICHUS I0KA3aTEIbHbIX
ypaBHEHUH

62

Konrtponsnas padora: "I[lokazatenbHas
¢ynkuus. [TokazatenbHbple ypaBHeHUS"

63

Jlorapudm uncna. CoiicTBa Jorapudpma

64

Jlorapudwm yucna. CoiicTBa jorapudpma

65

JlecsTuHble U HATypaJlbHbIE JIOTapU(PMBI

66

JlecaTuuHbIe U HaTypaJbHBIC JOTapH(PMbI

67

[Ipeobpa3oBanme BEIpaKEHUH,
coJep KaIuX Jorapu(pmbl

68

[IpeobpaszoBanHme BEIpaKEHUH,




coJiepXKariux jJorapupmMpl

69

[Ipeobpa3oBanHme BEIpaKEHUH,
coJiepXKaIiux JorapupmMpl

70

Jlorapudmuueckas pyHKIus, €€ CBOHCTBA
u rpaduk

71

Jlorapudmuueckas pyHKIuUs, €€ CBOHCTBA
u rpaduk

72

Hcnonb3oBanue rpaduka QyHKIUN IS
pElIeHNs ypaBHEHHI

73

Hcnonp3oBanue rpaduka QyHKIUN AJIs
pelIeHNS ypaBHEHHI

74

Jlorapudmuueckue ypaBHeHus. OCHOBHBIE
METO/IbI pEIIeHUs ToTapu(PMUIECKUX
ypaBHEHUH

75

Jlorapudmuueckue ypaBHeHus. OCHOBHBIE
METO/bI pEIIeHUs Torapu(PMUIECKUX
ypaBHEHUH

76

Jlorapudmuueckue ypaBHeHus. OCHOBHBIE
METO/bI pEIIeHUs JTorapu(PMUIECKUX
ypaBHEHUHI

77

PaBHOCHMIIbHBIE TTEPEXO/IbI B PELHICHUH
Jorapu(pMUYECKUX yYpaBHEHHM

78

PaBHOCWIIbHBIE TTEPEXO/IbI B PELICHUH
Jgorapu(pMUYECKUX YpaBHEHHM

79

KonTtponbsnas pabora: "Jlorapupmuueckas
bynknus. Jlorapudpmudeckue ypaBHeHHs "

80

CuHyc, KOCHHYC, TAHT'€HC U KOTAHI€HC




YHCIJIOBOTO apryMeHTa

81

CuHyc, KOCHHYC, TAHT'€HC U KOTAHI€HC
YHUCJIOBOT'O apryMEHTa

82

ApKcUHYC, apKKOCUHYC U apKTaHI'€HC
YHCJIOBOI'O apryMeHTa

83

ApKcUHYC, apKKOCHUHYC U apKTaHI'€HC
YHCJIOBOI'O apryMeHTa

84

TpuronomeTtpuyeckas OKpyKHOCTb,
orpeziesieHue TPUTOHOMETPHUUECKHIX
(GYHKIMI YUCIOBOTO apryMeHTa

85

TpuronomeTrpuyeckas OKpyKHOCTb,
orpeziesieHue TPUTOHOMETPUIECKHIX
(GYHKIMI YUCIOBOTO apryMeHTa

86

OCHOBHBIE TPUTOHOMETPUIECKHE
bopMyIIBI

87

OCHOBHBIE TPUTOHOMETPUICCKHUE
bopmyIbI

88

OCHOBHBIC TPUTOHOMETPUICCKHUEC
bopmyIbI

89

OCHOBHBIE TPUTOHOMETPUIECKHE
bopMyIIBI

90

[Tpeobpa3oBaHre TPUTOHOMETPUUYECKUX
BBIPAXKEHUI

91

[Ipeobpa3oBaHre TPUTOHOMETPUUECKUX
BBIPAXKEHUI

92

[IpeoOpazoBaHne TPUTOHOMETPHUECKUX
BBIPAKCHUN




[TpeoOpa3oBaHue TPUTOHOMETPHUECKUX

93 .
BBIPAKECHHI

94 Pemenne TpuroHomMeTpudeCcKuX
yYpaBHEHUH

95 Peuienne TpUroHOMETPUYECKUX
ypaBHEHUH

96 Peuienne TpUroHOMETPUYECKUX
ypaBHEHUHI

97 Pelienue TpUroHOMETPUYECKHUX
ypaBHEHUH

08 Pemenne TpuroHomMeTpudeCcKuX
YpaBHEHUH

99 Peuienne TpUroHOMETPUYECKUX
ypaBHEHUH

100 PeuieHne TpUroHOMETPUYECKUX
ypaBHEHUH
KonTponpHas padora:

101 "TpUrOHOMETPUUECKUE BBIPAKEHUS U
TPUTOHOMETPUUYECKHE ypaBHEHUS"
[TocnenoBarenbHOCTH, CIIOCOOBI 3a/1aHUS

102 rocjienoBareibHoCcTe. MeTon
MaTE€MaTHYECKOW NHIYKIHH
MOHOTOHHBIE 1 OTPAHUYEHHBIE

103 nocjeaoBarebHOCTH. MIcTopus aHanu3a
0ECKOHEYHO MaJbIX

104 Apudmerraeckast Iporpeccus




105

I'eomeTrpuueckas nmporpeccus

106

BeckoneuHo yOpIBarolasi reoMeTpu4ecKas
nporpeccus

107

CyMMa 0€CKOHEUHO YOBIBAIOIIECH
Te€OMETPUYECKOH MPOrpecCHr

108

JIMHEHBIN ¥ YKCIOHEHIIUAJIBHBIN POCT.
Uucno e. DopMyna CI0KHBIX MPOLEHTOB

109

JIMHENHBIN U YKCIOHEHIUAJIBHBIN POCT.
Hucno e. DopMyiia CI0KHBIX IIPOLEHTOB

110

Hcnonp30BaHne Nporpeccuu s peueHust
peabHbIX 3a/1a4 IPUKJIAJHOIO XapaKTepa

111

Konrtponsnas pabora:
"ITocenoBaTeabHOCTH U Iporpeccuu’”

112

HenpepoiBHble GYHKINU U UX CBOICTBA

113

Touxka pa3pbiBa. ACUMITOTHI IPapUKOB
byHKIMI

114

CgoiicTBa ()yHKIIUIA HETIPEPHIBHBIX Ha
OTpe3Ke

115

CgoiicTBa ()yHKIIMIA HETIPEPHIBHBIX Ha
OTpe3Ke

116

MeToa UHTEpPBAJIOB AJIsI pEIICHUS
HEPaBEHCTB

117

Meroa MHTEpPBAJIOB [JIsl PELIECHUS
HEPaBEHCTB

118

Meroza UHTEPBAJIOB ISl PELLIECHUS




HEPaBEHCTB

119

IIpuMeHeHne CBOWCTB HEIPEPBIBHBIX
(GyHKUUH 171 peleHus 3a1a4

120

IIpuMeHeHne CBOWCTB HEIPEPBIBHBIX
(GYHKUMH 1715 pereHus 3a1a4

121

[lepBas u BTOpas npou3BoaHbIE GYHKINUN

122

Omnpenenenne, reOMETPUIECKUI CMBICIT
IIPOU3BOAHOU

123

Omnpenenenue, GU3NUECKUI CMBICTT
IIPOU3BOAHOU

124

YpaBHeHHE KacaTeIbHOM K TpaduKy
byHKIIIN

125

YpaBHeHHE KacaTeIbHOU K TpaduKy
byHKIUHA

126

[Tpown3BogHBIC STIEMEHTAPHBIX (HYHKITHI

127

[IpousBoHbIE NIEMEHTAPHBIX (QYHKIUN

128

[IponsBoHast CyMMBI, IPOU3BEACHMS,
YaCTHOTO ¥ KOMITO3UIIMU (DyHKIMHA

129

[IponsBoaHast CyMMBI, IPOU3BEACHMS,
YaCTHOTO ¥ KOMITO3UIIMU (DyHKIMHA

130

[TpousBoHast CyMMBI, TPOU3BEACHUS,
YaCTHOTO ¥ KOMIO3ULIUU (QYyHKIUH

131

Kontponbsnas padora: "[IponsBognas”




[ToBTOpeHme, 0600IEeHNE,

132 . " 1 0
cUCTeMaTh3aIls 3HaHui: "Y paBHEHUS

133 [ToBTOpeHme, 0600IIECHNE, 1 0
cucremaTusanus 3Hanuil: "OyHkuun"

134 HroroBasi koHTpOIbHAS paboTa 1 1

135 Hrorosasi koHTpObHAsS paboTa 1 1

136 [ToBTOpEHME, O606H16HI:IC, ! 0
CUCTEMaTHU3allusid 3HAHUNU

OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOI'PAMME




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Maremaruka. AnreOpa v Hadaja MaTeMaTHIEeCKOTO aHAIN3a; YIITyOJIeHHOE
obyuenwne, 10 xkmacc/ Mepzmsk A.T'., Homuposckuit JI.A., [Tomsxos B.M.; ox
penakiueit [Togonbckoro B.E., O6mecTBo ¢ orpaHnyeHHON
oTBeTcTBeHHOCThIO M3narensckuil ieHTp « BEHTAHA-I'PADy;
AxmmonepHoe obmectBo «M3narensctBo «IIpocBerienne»

* Maremaruka. ['eomerpust; yrinyonenHoe ooyuenue, 10 kmacc/ Mep3nsk AL,
Homuposckuii [[.A., ITonskoB B.M.; mox penakuueit [logonsckoro B.E.,
OO111eCTBO ¢ OTPAaHUYEHHOM OTBETCTBEHHOCTHIO M3aTeNnbCKuil LIEHTP
«BEHTAHA-I'PA®y; AkiinonepHoe obmiecTBo «M3maTeancTBo
«IIpoceenienue»

* Maremaruka: anrebpa v Hauajia MaTeMaTHIECKOr0 aHAIN3a, TEOMETPHSI.
Anrebpa u Hadana MmaTeMatudeckoro ananmu3sa, 10-11 kmaccel/ Anumos 111LA.,
Komsirun F0.M., TkaueBa M.B. u apyrue, AKImoHepHO€E 00IIECTBO

«3marenscrBo «lIpocBemenue»

METOAUYECKHUE MATEPHUAJIBI 1JISA YUYUTEJIA
https://Ibz.ru/
JlunakTHaecKue MaTepuaibl o anredpe U HadyaiaM MaTeMaTHIeCKOTo

anaymsa s 10 kimacca. UBneB b.M. Caaksa C.M., [lIBapudypa C.U.



HMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
NHTEPHET

http://school-collection.edu.ru/catalog/ext-search/
http://school-collection.edu.ru/
https://nsportal.ru/shkola/informatika-i-ikt/library/2014/09/23/ispolzovanie-
diagramm-eylera-venna-pri-reshenii

http://www.numbernut.com/

http://sbiryukova.narod.ru



