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HOACHUTEJIBHAS 3AIINCKA

VYueOHblli Kypc «Anrebpa ¥ Hayaja MaTeMaTUYeCKOIo aHaM3a» SIBIIAETCS
OJIHUM W3 HamOoJiee 3HauYMMbIX B MPOTpaMMeE CPEIHETO OOIIero oOpa3oBaHMs,
HOCKOJIbKY, C OJHOW CTOPOHBI, OH 00ECIEYMBAECT WHCTPYMEHTAIbHYIO 0a3zy s
M3YUEHHUSI BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C APYroil CTOPOHBI, (POPMHUPYET
JIOTUYECKOE M a0CTPAKTHOE MBINUICHUE OOYJaronMxcsl Ha YpOBHE, HEOOXOIUMOM
11 OCBOEHHSI HH(OPMATHKH, OOIIECTBO3HAHMS, HICTOPHUHU, CJIOBECHOCTH U JIPYTUX
IUCIUIUIMH. B pamkax naHHOro y4eOHOro Kypca OOydYaromiuecs OBJIaJ€BaOT
YHUBEPCAIbHBIM SI3BIKOM COBPEMEHHON Hayku, KOTopas (OpMyIupyeT CBOU
JOCTHKEHUS B MaTeMaTHUeCKO (hopme.

VY4eOHbIll Kypc anreOpbl M Hauyajdl MaTeMaTHYECKOro aHalu3a 3aKiaJbIBacT
OCHOBY [IJI1 YCIEIIHOTO OBJIAJACHUS 3aKOHaMH (M3UKH, XHUMHUHU, OWOJIOTHH,
MOHMMAaHUSI OCHOBHBIX TCHACHIIMN pa3BUTHS SKOHOMUKH M OOIIECTBEHHOM KH3HHU,
MO3BOJIIET OPUEHTUPOBATHCS B COBPEMEHHBIX IH(POBBIX U KOMIBIOTEPHBIX
TEXHOJIOTUSAX, YBEPEHHO MWCIIOJIB30BaTh WX JUI JalbHEHIIEro oOpa3oBaHus U B
MOBCETHEBHOM XM3HU. B TO e Bpems oBiajieHue aOCTPaKTHBIMU M JIOTHYECKU
CTPOTHMH KOHCTPYKUMSAMH IreOpbl M MaTeMaTU4ecKOro aHajiu3a pa3BUBaeT
yMEHUE HAXOJHWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTHHHOCTb, JIOKa3bIBATh
YTBEPKIIEHUS C TIOMOIIBIO MHAYKIIMU M PACCyKAaTh JIEAyKTUBHO, WCTOJb30BaTh
00001IeHNE W KOHKpETH3aluio, abCTparupoBaHUE W aHAIOTHUIO, (POPMHUpYET
KpEaTuBHOE U KPUTHUYECKOE MBIIIUICHHE.

B xone u3ydenus yueOHOTO Kypca «Anredpa M Hadaja MareMaTudecKoro
aHanM3a» OOyJarommecs: MOJy4aroT HOBBIM OMNBIT PEIleHUS NPUKIAJHBIX 3ajad,
CaMOCTOSTEIbHOTO TIOCTPOCHUSI MaTeMaTHYECKUX MOJIeTel pealbHbIX CUTYaIH,
UHTEPIpPETAlMA  TOJyYEHHBIX  pEIICHUH, 3HaKOMATCS C  MpUMepaMu
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEH B TpUpoIe, HAyKe U HUCKYCCTBE, C
BBIIAIOIIMHUCS MATEMaTUYECKUMU OTKPBITUSMU U UX aBTOPaAMHU.

VYueOHplii Kypc 00JagaeT 3HAYMUTENbHBIM BOCIUTATEIbHBIM MOTEHLIUAIOM,
KOTOPBIM peanmn3yercss KaKk dYepe3 YyYeOHBIM MaTepHajl, CIOCOOCTBYFOIIHIA
(hOpPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHUSA, TaK W depe3 CHernupuKy ydeOHOM
NeSTeNbHOCTH, TpeOyromeil NpOoAOJDKUTENIbHON KOHIEHTPALMU  BHHUMAaHUS,
CaMOCTOSITEIBHOCTH, aKKypaTHOCTH ¥ OTBETCTBEHHOCTH 32  TIOJTy4CHHBIN
pe3yibTar.

B ocHoBe Meronuku oO0yueHuss aireOpe W HavyajlaM MaTeMaTh4yecKoro
aHaJIM3a JISKUT JeSTeIIbHOCTHBIN MPHUHITUT 00 y4deHUS.

B ctpykrype yuebHOTO Kypca «Anredpa M Havaja MaTeMaTHYeCKOTO
aHaJIM3a» BBIJICICHBI CJICAYIONINE COAepIKATEIbHO-METOINMIecKie TMHUU: «Yncna
U BeluMcieHus», « OyHkuuu u rpadukmn», « YpaBHEHUs U HEpaBeHCTBa», «Hauana
MaTeMaTHYeCKOro aHanmm3a», «MHoXkecTBa U JIoTMKa». Bce OCHOBHBIC



COJIEpIKATEIIbHO-METOIMIECKUE JIMHUHM M3YJ4aloTCs Ha TPOTSHKEHWH JIBYX JIET
0o0ydeHHs Ha YPOBHE CpPETHEro OOIIero oOpa3oBaHUS, ©CTECTBEHHO JIOTIOJHSS
ApYT Ipyra ¥ TOCTEIIEHHO HACHIMASCh HOBBIMH TeMaMU M pazjaeiiamu. J[aHHBIH
y4eOHBI KypC SABJISETCS WHTETPaTUBHBIM, TMOCKOJIbKY OOBEIuHsIET B cebe
collep)KaHUEe HECKOJIBKUX MaTeMaTWYecKuX IHUCIUIUIMH, TaKMX Kak airedpa,
TPUTOHOMETPHSI, MAaTEeMaTHYECKH aHaIM3, TEOpHs MHOKECTB, MareMaThdyecKas
noruka u npyrue. [lo mepe Toro kak oOyuwaroluecsi OBJaieBalOT BCE Oosiee
MIUPOKUM MATEMATUYECKUM allliapaToM, Y HUX MOCJIEI0BATEILHO POpMHUPYETCS U
COBEpIICHCTBYETCS YMEHHE CTPOUTh MAaTEeMaTHYECKYyl0 MOJEelb pealbHOU
CUTYyallM{, MPUMEHSATh 3HAHMSI, TIOJYYCHHbIE MPHU M3YYCHUU y4eOHOro Kypca, s
peIlIeHHsT CaMOCTOSITENHHO CHOPMYIIMPOBAHHOW MaTeMaTUYECKOM 3a1a4uu, a 3aTeM
HMHTEPIPETUPOBATH CBOI OTBET.

ConepxarenbHo-MeToquuecKas JMHUS «YUnciaa U BBMHCICHUS» 3aBEpIIACT
(opMHpOBaHNE HABBIKOB HCIIOIH30BAHUS JEHCTBUTEILHBIX YUCEN, KOTOPOE ObLIO
HayaTo Ha ypOBHE OCHOBHOro o01ero oopasoBanusi. Ha ypoBHe cpeanero ooiero
oOpa3oBaHuss 0cob0e BHHMMaHue yAensercs  (OPMUPOBAHUIO  HABBIKOB
paIMOHANBHBIX BBIYKCIICHUH, BKIIOYAIOMIMX B C€0S HCTONb30BAaHUE PA3IUUYHBIX
dopM 3amucu 4YuciIa, YMEHUE JeJaTh MPUKUIAKY, BBIIOJHATh MNPHUOIMKEHHBIE
BBIUKCJICHUS, OLICHUBATh YHCJIOBBIE BBIpAKEHUs, paboTaTh ¢ MareMaTudecKuMU
KOHCTaHTaMHU. 3HAKOMbIe OOYYaroIIMMCs MHOXKECTBA HATYPaIbHBIX, IEIBIX,
palMOHANBHBIX W JEHCTBUTEIBHBIX  YHCEN JIOTIOJHSAIOTCS  MHOKECTBOM
KOMIUIGKCHBIX YHCeNl. B KakIOM U3 JTUX MHOXECTB PacCMaTPUBAIOTCS
CBOMCTBEHHBIE €My crenupuIecKue 3aJadyd W ONepaluu: JeJICHHe HaIemo,
OTICPUPOBAHME OCTAaTKAMH HAa MHOXKECTBE IIENIBIX YHCEN, OCOObIE CBOWCTBA
paIMOHAIBHBIX U UPPANMOHABHBIX YUCEN, apu(PMETHUECKHE OTIEpPaIi, a TaKKe
M3BJICUCHUE KOPHSA HATYPAILHOU CTEIIEHH HA MHOXECTBE KOMILICKCHBIX YHCEIL
brnarogapsi mocnenoBarelbHOMY PACIIMPEHUI0 KPyra HCTOJB3YeMBIX YHCEN |
3HAKOMCTBY C BO3MOJKHOCTSIMH WX MPUMEHEHUS ISl PEIICHHs Pa3IMYHbIX 3a/1a4
dopmupyercsi mpeacTaBlIeHHe O €IWHCTBE MAaTeMaTHKH KaK HAayKd U €€ poJid B
MOCTPOCHUM MOJIeIe pealbHOTO MHpa, IMPOKO HCIOJB3YIOTCS 0000IIeHne |
KOHKpETH3aIHs.

JIluausa «YpaBHEHHS U HEPABEHCTB» PEATM3yeTCs HA MPOTSHKEHHH BCEro
oOydeHus Ha YpPOBHE cCpeaHero oOmiero oOpa3oBaHUs, MOCKOJbKY B KaXIOM
pasznene Ilporpammbl MpenycMOTPEHO pelIeHHE COOTBETCTBYIOUMX 3anad. B
pe3ynpTare O0Oydarolmecs OBJAAEBAIOT Pa3NMYHBIMA METOJaMU  PEIICHHS
palliOHANBHBIX, HWPPAlMOHATbHBIX, TMOKA3aTeNbHbIX, JOTapUPMHUUECKUX U
TPUTOHOMETPUUECKUX YPaBHEHUH, HEPABEHCTB W CHUCTEM, a TakxkKe 3ajad,
comepxkamx mnapametpsl. [losyuyeHHble yMEHHMsSI HMIMPOKO HCTOJB3YIOTCA TpHU
UCCJIEIOBAHNN (PYHKIUI C TOMOUIbIO MPOU3BOIHOM, NPU PEIICHUN MPUKIAIHBIX



3a/1a4y M 3a/7a4 Ha HAaXOXKIEeHHWE HAauOOJbIIMX M HAMMEHBIINX 3HAYCHUN (PyHKIIUH.
JlanHas copeprkaTenbHas JIMHUS BKIIIOYAeT B ce0s Takxke (GOpMHUpPOBAHUE YMEHUUH
BBITIOJIHATh  pacdérel 1o  (dopMmysaMm, MNpeoOpa3oBaHMsl  PAIMOHAIBHEIX,
UPPALMOHAILHBIX W TPUTOHOMETPUUECKHX BBIPAKCHUH, a TaKXKe BBIPOKCHHI,
colep Kalux CTENeHu W Jorapudmel. braronaps uW3ydeHuro aiaredpandeckoro
Matepuaiga TMPOUCXOJMUT  JalbHEWIee pa3BUTHE  AITOPUTMUUECKOTO U
a0CTPaKTHOTO MBILIUICHUSI OOy4aronmxcs, (GOpMHUPYIOTCS HABBIKU JI€TYKTHUBHBIX
paccykaeHuii, paboThl €  CHUMBOJbHBIMU  (QOopMaMu,  TpPEICTaBICHUS
3aKOHOMEPHOCTE W 3aBUCHUMOCTEH B BUJE PaBEHCTB M HEpaBEHCTB. AureOpa
npeniaract 3(QeKkTuBHBIE WHCTPYMEHTHI Ui PEHICHUS MPaKTHUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/a4, HArJISITHO JIEMOHCTPUPYET CBOU BO3MOXKHOCTH Kak
A3bIKA HAYKH.

ConepxarenpHo-MeToquueckas JUHUA «DyHKIMM U TpaduKW» TECHO
neperuieTaeTcsl ¢ APYrUMHU JIMHUSIMH Y4eOHOTO Kypca, TOCKOJIbKY B KaKOM-TO
CMBICJIE 3a/1a€T MOCJIEN0BATENbHOCTh U3YUEHUs Marepuaa. M3yueHue cTeneHHoH,
NoKa3aTeabHOM, JIOTapU(PMUIECKON U TPUTOHOMETPUIECKUX (DYHKIUH, NX CBOMCTB
U TpaduKOB, UCTIOIB30BaHNE (YHKIMA IJIs1 PEIeHUs 3a7a4 U3 APYTrux ydeOHBIX
NPEeIMETOB U PEATbHOM )KM3HU TECHO CBSI3aHO KaK ¢ MaTeMaTHMYECKUM aHaJIU30M,
TaK ¥ C PEIICHHEM ypaBHEHWH W HepaBeHCTB. [Ipu 3TOM OOJbIIOe BHUMAaHHE
ynemnsiercs: (GOPMUPOBAHUIO YMEHHS BbIpaXaTh (OPMYJIaMU 3aBHCHUMOCTH MEXKIY
Pa3IMYHBIMUA BEJIMYMHAMHM, HCCIIEOBATh MOJy4YCHHbIE (YHKIMH, CTPOUTH UX
rpaduku. MaTepuai 3TOH coaeprKaTeIbHOW JMHUHM HAIICJICH Ha pa3BUTHEC YMEHUI
W HaBBIKOB, TO3BOJIIIOIIMX BBIPAKATh 3aBUCHMOCTH MEKIY BEIMYMHAMH B
pa3uuHON (hopMe: aHATMTHUUECKOW, TpadudecKod W cjaoBecHOW. Ero m3ydenume
CIIOCOOCTBYET Pa3BUTHIO QITOPUTMUUECKOTO MBIIUICHUS, CIOCOOHOCTH K
0000ITICHUIO M KOHKPETH3AlUH, UCTIOIb30BAaHUIO aHATIOTUH.

ConepxarenbHas auHua «Hauana maTeMaTudyeckoro aHaiv3a» MO3BOJIIET
CYILIECTBEHHO PAacIIMPUTh KPYI KaKk MaTeMaTUYeCKHX, TaK M MPUKIAJHBIX 3a/1a4,
JOCTYIIHBIX OOy4arolmmMcs, TaKk KaK y HUX TMOSBIISIETCS BO3MOXKHOCTb CTPOUTH
rpauku CIOXKHBIX (DYHKIMA, OMpENensaTh WX HAWOOJIbIINE W HaWMEHBIINE
3HAY€HMsI, BBIUUCIITh TUOM@AAN (GUTYp W OOBEMBI TEN, HAXOJIUTh CKOPOCTH U
yCKOpeHusi TmpoiieccoB. JlaHHasg copeprKaTenbHasi JIMHUA OTKPBIBACT HOBBIE
BO3MOYKHOCTH TOCTPOEHHMSI MAaTEeMAaTUYECKUX MOJeNed pealbHBbIX CHUTYaIH,
MO3BOJISIET HAXOJUTh HAWIydlllee pelIeHHEe B MPUKIAAHBIX, B TOM YHCIE
COIMATIbHO-PKOHOMHYECKUX, 3a/la4ax. 3HAKOMCTBO C OCHOBaMHU MaTEMAaTUYECKOTO
aHaJIM3a CIOCOOCTBYET PAa3BUTHIO AOCTPAKTHOIO, (POPMAILHO-JOTHYECKOTO U
KpPEaTUBHOTO MBINUICHUS, (OPMHUPOBAHUIO YMEHHMU PpAacTO3HABATH MPOSIBICHUS
3aKOHOB MaTeMaTUKU B HayKe, TEXHUKE M HUcKyccTBe. OOydaronmecs y3HAIOT O



BBIJIAIOIIMXCS PE3YyJbTaTaX, MOJYYEHHBIX B XOJ€ pPa3BUTUS MaTEMAaTUKH Kak
HayKH, U 00 uX aBTOpax.

ConepixarenpHO-MeToANYecKast JTuHUs «MHOKeCTBa M JIOTUKa» BKIIIOYAET B
ce0s BJIeMEHThl TEOPHH MHOXKECTB M MaTeMaTUYeCKOW JIOTHKU. TeopeTHKo-
MHOYKECTBEHHBIE TIPEICTABIICHHUS MPOHM3BIBAIOT BECh KypC IMIKOJLHON MaTeMaTHKU
U TpeljiaraloT HamboJiee YHUBEPCAIbHBIN SI3bIK, OObEIMHSIONIMIA BCE Pa3elibl
MaTeMaTUKd U €€ TPUIOKEHUM, OHU CBS3BIBAIOT pa3HbIE MaTeMaTUYECKUE
JUCIMIUIMHBI M WX TPWIOKEHWsT B eauHoe 1enoe. [loaTtomy BaxHO daTh
BO3MOYHOCTh OOyJaromemMycsi TOHUMaTh TEOPETUKO-MHOKECTBEHHBIN S3BIK
COBPEMEHHOM MaTeMaTUKU M WCTOJb30BaTh €ro JIJISi BHIPAXKEHUS CBOUX MBICIICH.
JlpyruM BaXXHbIM MPU3HAKOM MAaTeMaTUKH KaK HayKu CJEAyeT NpU3HATh
CBOWMCTBEHHYIO €l CTpOrocTh OOOCHOBAaHHMM U CJIEJOBaHUE ONpPEICIEHHBIM
npaBUjiaM  TOCTPOEHHUS  JIOKA3aTeIbCTB.  3HAKOMCTBO € DJIEMEHTaMU
MaTEMaTUYECKOW JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMYECKOTO MBIIUICHUS
00yYaroNIMXCsl, TO3BOJISIET UM CTPOUTH CBOM PacCy>KJ€HUS Ha OCHOBE JIOTHUUECKUX
npaBuil, POpMUPYET HABBIKK KPUTUUECKOTO MBIIILICHHUS.

B yueOHOM Kkypce «Amrebpa W Hadala MaTeMAaTHYECKOTO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MaTE€MaTHYECKOr0 MOJEIMPOBAHUSA, KOTOPbIE MPU3BAHBI
CIocoOCTBOBaTh (POPMUPOBAHHMIO HABBIKOB TIOCTPOCHHSI MOJENel peaTbHBIX
CUTyallui, WCCIIEIOBAHUS OSTHUX MOJEIed C TOMOIIBI0 ammapara aireOpbl U
MAaTe€MaTU4YEeCKOT0 aHalu3a, MHTEpHpETaldyd MOJIYYEHHBIX pe3ynbTaroB. Takwue
3a1aHUS BIUICTEHBI B KOKIBIM M3 Pa3/IeoOB MPOrpaMMbI, TIOCKOJILKY BECh MaTepral
y4eOHOTO Kypca IIMPOKO HMCIONB3YETCs AN PEUICHUs TPUKIAAHBIX 3amad. [lpu
pEUICHHM  pEATbHBIX  MPAKTHUYECKMX  3amad  OOydJarommecs  pa3BHBAIOT
HaOJII0IaTeNTbHOCTh, YMEHHE HaXOJAUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIb30BaTh  QHAJOTHIO, 0000IaTh W  KOHKPETU3UPOBATh  MPOOJEMY.
JlesTenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB PEIICHUS] TPUKIATHBIX 3a71a4
OpraHU3yeTcs B MPOLIECCE U3YUEHUS BCEX TeM yueOHOTO Kypca « Anredpa 1 Havana
MaTeMaTUYECKOT0 aHATIN3a.

Ha wusydyenune yueOHOro kypca «Anrebpa W Hauajga MaTeMaTH4eCKOIO
aHayim3a» otBoautcs 272 yaca: B 10 kimacce — 136 vacoB (4 yaca B Henenmo), B 11
kiacce — 136 yacoB (4 yaca B HEJENIO).



COAEPXAHUE OB YYEHUA
10 KJIACC

Yucsia v BbIYUCICHUA

Panmonanbubie yncia. OOBIKHOBEHHBIE M JIECATUYHbIE APOOH, MPOLEHTHI,
OeckoHeuHble mepuoandeckue Apodu. Ilpumenenue apoOell M MPOUEHTOB IS
peLIeHYs TPUKIIAIHBIX 33/1a4 U3 PA3JIMYHBIX OTPACIIEW 3HAHUN U PEATIbHOU KU3HU.

JleicTBuTENnbHBIE uMCHa. PaluMoHanbHbIE W HUPpPALMOHAIBHBIE YHCIIA.
Apudpmernueckue omnepauud ¢ JACUCTBUTENbHBIMU  YUCIaMH. Moaynb
JENCTBUTENILHOTO YHUCIa U €ro cBoicTBa. [IpuOnmkéHHbIe BHMUCICHMSI, IPaBUiIa
OKPYIJICHUS, IPUKUIKA U OLIEHKA PE3yJIbTaTa BBIYUCIICHUN.

Crenenp ¢ wnensiM  nokasareneM. buHoMm Herotona. Hcnonws3zoBanue
noAXOsIIEH (POPMBI 3aITUCH JEHCTBUTEIbHBIX YUCEN AJIs1 PEUICHUs MPAKTUYECKUX
3a/1a4 Y MPEICTaBJICHNS TAHHBIX.

ApudmeTnueckuil KOpeHb HaTypalbHOM CTENEHH U €ro CBOMCTBA.

Crenenp C palMOHaIbHBIM TIOKa3aTeieM H €€ CBOMCTBA, CTEIEHb C
JEUCTBUTENILHBIM ITOKA3aTEIIEM.

Jlorapudm uwmcma. CpoiictBa norapudma. JlecsaTuuHble W HaTypaJbHBIC
JoTapu(PMBI.

CHHYC, KOCHHYC, TaHI'€HC, KOTAHI'€HC YHCJOBOIO apryMeHTa. ApKCHHYC,
APKKOCHHYC Y apKTaHI'€HC YUCJIOBOTO apryMEHTA.

YpaBHeHMS U HEPaBEHCTBA

ToxmecTBa W TOXIECTBEHHbIE TMpeoOpa3oBaHusl. YpaBHEHHE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIE ypaBHEHUS W ypaBHEHUs-CIEeACTBUs. HepaBeHCTBO,
pElIeHNE HEPABEHCTBA.

OcCHOBHBIE METO/IbI PEIICHUS LENbIX U APOOHO-PAIIMOHATILHBIX YPaBHEHUHN U
HEPAaBEHCTB. MHOIOYJIEHbI OT OJHOM NEpEMEHHOW. JlesleHne MHOrodsieHa Ha
MHOTOYJIEH C ocTtarkoM. Teopema be3y. MHorounensl ¢  LEIbIMU
ko3 Punmentamu. Teopema Buera.

[IpeoOpazoBaHus YUCTOBBIX BBIPAKEHU, COJIEPKAILMX CTENEHU U KOPHH.

HppanmoHanbHble YpaBHEHHUS. OcHOBHBIE METOIbI peLeHus
UPPaLMOHAIbHBIX YPABHEHUM.

Iloka3zarenpHble ypaBHEHUs. OCHOBHBIE METOJbI PELICHUs NOKA3aATEINbHBIX

ypaBHEHUM.

[IpeoOpazoBanue BEIpaKEHUI, COEPIKAIIMX JOTapU(PMBI.

Jlorapudgmuueckue YpaBHEHHUS. OcHoBHbIE METOJIbI peLIeHUs
JorapuPMHUYECKUX YpaBHEHUI.

OcHoBHbIE TPUTOHOMETPHUUYECKUE (bopMyIIBI. [IpeobGpazoBanue

TPUTOHOMETPHUYECKUX BBIPAKEHUM. PelieHne TpuroHoMEeTpruIeCKUX YpaBHECHUM.



Pemenne cuctemM NMHEHMHBIX ypaBHEHWMH. Marpuiua CHCTEMBI JIMHEMHBIX
ypaBHeHul. Omnpengenurens MaTpulbl 2X2, €ro Te€OMETPHYECKUI CMBICI U
CBOMCTBA, BBIYHCIICHHE €r0 3HAUCHHUS, MPUMEHEHHE OTPEACIUTENS IS PeIeHuUs
CHCTEMBl JIMHEWHBIX YypaBHEHUW. PellleHue NpUKIAgHBIX 3a1a4 C IOMOIIBIO
CUCTEMBl JIMHEMHBIX ypaBHeHUW. lcciiemoBaHue TMOCTPOEHHOM MOJENH C
MTOMOIIBIO MAaTPUIL U ONPEAETUTEIIEH.

[locTpoeHue mareMaTHUECKUX MOl pealbHOW CUTyallM C MOMOUIbIO
ypaBHEHUN M HepaBeHCTB. [IpuMeHeHHe ypaBHEHMI M HEPaBEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a7ad M3 Pa3IMyHbIX 00JIaCTe HAyKH U peabHOU
KU3HU.

DOyHKUUU U TpapuKku

OyHkus, cnocoObl 3aaaHus (QyHKUMU. B3auMHO oOpaTHble (QyHKUUU.
Komnosunusa ¢yskmmit. I'paduk QyHkumu. DOnemeHTapHble NpeoOpa3oBaHUs
rpapuKoB QyHKIUI.

OO6nacTh ompeneneHrss U MHOXKECTBO 3HaueHUd ¢ynkuuu. Hymu ¢yHkuumu.
[MpomexyTku 3HaKomoctTostHCTBA. UETHbIe 1 HeuéTHbIe GyHKuuu. [lepronmaeckue
¢yukuun. [IpoMexyTku MOHOTOHHOCTH (GYHKUMH. MakCUMyMbl U MHUHUMYMBI
dbynkimn. HanGonpiee 1 HanMeHbIIee 3HaYCHHS (PYHKITMN Ha TIPOMEXKYTKE.

JluneitHas, KBajgpaTtudyHas W APOOHO-TMHEWHas (QyHKIHMU. DJIeMEHTapHOe
UCCJIEIOBAHUE U TOCTPOEHUE UX TPAPUKOB.

CreneHHas (pyHKIUS C HaTypaJbHBIM U 1IeJbIM ToKazareneMm. E€ cBolicTBa u
rpapuk. CBoiicTBa U rpaduk KOpHS N-OM CTENEeHW Kak (PyHKIUU OOpaTHOM
CTEMNEeHU C HATYPaIbHBIM MOKa3aTelIeM.

[lokazarenbHas u Jorapudmuueckas (QyHKIHUH, MX CBOMCTBA U TpaduKH.
Hcnonb3oBanue rpapukoB QyHKIUI AJIs pelIeHUs] YpaBHEHUI.

TpuroHomerpuueckas OKPYXHOCTb, OINPEICICHUE TPUTOHOMETPUUYECKUX
(YHKIMIA YUCIIOBOTO apTyMEHTA.

OyHKIMOHAIbHBIE 3aBUCUMOCTH B pEAJbHBIX MpOIEcCaX U SIBICHUSIX.
['paduxu peabHBIX 3aBUCUMOCTEN.

Havana MaTeMaTH4eCKOro aHaIM3a

[locnenoBarenbHOCTH, CHOCOOBI 3aAaHMsl TMOCJenoBaTeNbHOCTEH. Meron
MaTeMaTu4eCcKOou UHIYKIIH. MoHOTOHHBIE U OTpaHHYEHHbIE
NOCJEeI0BaTEIbHOCTU. VICTOpUS BO3HMKHOBEHMSI MaTeMaTWYECKOTO aHaju3a Kak
aHaIM3a OECKOHEYHO MaJIbIX.

Apudmernueckas U reOMETprUUEcKas nporpeccuu. beckoHeuHo yObIBarowas
reoMeTpuaeckas nporpeccusi. CyMMa OECKOHEUHO YOBIBAIOIIEH reoMeTpHYeCcKO
nporpeccud. JIMHEWHBIN U SKCIOHEHIHAIIbHBIN POCT. Yncio e. @opmyIia CII0KHBIX
OpOLEHTOB. [crnonb30BaHUE TPOrpeccUM ISl PEIIEHUS pEealbHBIX 3a1ad
NPUKIAJHOTO XapaKTepa.



HenpepwiBHble (GYHKIIMH W WX CBOMCTBA. TOYKHM pa3pbiBa. ACHMITOTHI
rpapukoB Qyukuuid. CpoiicTBa (YHKIMII HEMpPEphIBHBIX Ha OTpe3ke. Meron
VWHTEPBAJIOB JUIS pEIICHUST HEpaBeHCTB. lIpumeHeHue CBOMCTB HENpPEPBIBHBIX
(bYHKIMIA 1715 peleHuns 3a1ad.

IlepBas u BTOpas npousBoaHbIe GyHKIIMU. OnpeneneHue, TeOMETPHIECKUN U
(du3rUecKuil CMBICI MPOU3BOHON. Y paBHEHHE KacaTelbHOM K rpaduKy QyHKIUH.

[IpousBonHble  31eMeHTapHbIX  QyHkumid.  IlpousBomHas  cymwbl,
MIPOU3BEACHUS, YACTHOT'O U KOMIO3UIINU (DYHKITHIA.

MHokecTBa U JIOTHKA

MHOKECTBO, ONEpalnyd HaJ MHOXKECTBAaMHM M HMX CBOMCTBA. J(Marpammel
Ounepa—Benna. [IpuMeHEHHE TEOPETMKO-MHOKECTBEHHOTO — ammapara i
OIIMCAHMS PEAIbHBIX MPOLIECCOB W SIBJICHUM, NPHU PEIICHUM 3a0ad M3 APYTrHX
y4€OHBIX PEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTEMaTU4YECKOTO OOBEKTa, CIIEICTBHUE,
JI0Ka3aTeNnbCTBO, PABHOCUJIbHBIC YPABHEHMS.

11 KJIACC

Yncsia v BbIYHUCJIEHUS

Harypanbubie u nenbie yncna. [IpuMeHeHue nNpu3HAKoOB JAEIMMOCTH IIEJIbIX
qyyces, HauOoJpmmii oOmmuit nemutens (gamee — HOJl) m HamMmeHbImee oOree
kparHoe (namee — HOK), octatkoB 1o moaymo, airoputMa EBkima iist pereHus
3a/1a4 B LENbBIX YUCTaX.

KommuiekcHpie uuncna. AnreOpanueckas W TPUTOHOMETpUYecKas (QopMbl
3alMMcu KOMIUIEKCHOTO YwHcia. Apu(MeTHYECKHe ONepaluyd C KOMIUIEKCHBIMU
yuciaamu. M3o0pakeHne KOMIUIEKCHBIX YHCET Ha KOOPAMHATHOW IJIOCKOCTH.
®opmyna Myaspa. KopHu N-oil cTeneHn W3 KOMIUIEKCHOrO uucia. [IlpumeHnenue
KOMIUIEKCHBIX YMCE JJIs PeeHus] PU3NUECKUX U TeOMETPUIECKHUX 3a/1a4.

YpaBHeHuS U HEPaBEHCTBA

CuctemMa ¥ COBOKYNMHOCTh YPaBHEHUMM U HEPABEHCTB. PaBHOCUIIbHBIC
CHCTEMBI U CUCTEMBI-CJIEICTBUS. PaBHOCUIIbHBIC HEPABEHCTBA.

O16op  KOpHEM  TPUTOHOMETPUYECKUX  YpPaBHEHUH C  TIOMOIUIBIO
TPUTOHOMETPUYECKON OKPYKHOCTHU. PenieHne TpuroHoMeTpruy €CKUX HEPABEHCTB.

OcHOBHbIE METOJIbI  PElICHUs TMOKa3aTeldbHbIX U  JIOTApUPMUUECKUX
HEPAaBEHCTB.

OCHOBHBIE METOIbI PEIICHUSI UPPAIITOHATbHBIX HEPABEHCTB.

OcCHOBHbIE METOJbl PEIIECHUSI CUCTEM U COBOKYIHOCTEH palMOHAIbHBIX,
UppaIMOHATbHBIX, TOKA3aTENbHBIX U JOTapU(DMUIECKUX YPABHEHHIA.

VYpaBHeHUs, HEPABEHCTBA U CUCTEMBI C TapaMETPAMH.



[IlpumMeHeHne  ypaBHEHUW, CHUCTEM M  HEPABEHCTB K  PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a7ad M3 Pa3IMYHBIX O0JIaCTe HAyKH W peabHOM
KU3HU, MTHTEPIIPETALIMS TIOJTy4E€HHBIX PE3yJIbTaTOB.

DYHKIHUHU U TPAPUKHU

I'padux xommosunmu Qyskuui. ['eomerpuueckue o0pa3bl ypaBHEHUU U
HEPABEHCTB HAa KOOPUHATHOMU MIOCKOCTH.

Tpuronomerpuyeckue QyHKINU, UX CBONUCTBA U TpaPUKH.

I'paduueckue mMeTonbl pellleHHs ypaBHEHH M HepaBeHCTB. [paduueckue
METO/1bI PEIICHUS 3a/1a4 ¢ TapaMeTpamHu.

Hcnonb3oBanue rpagukoB (yHKUUN i1 WCCIEAOBAHUSA MPOLECCOB U
3aBUCHUMOCTEH, KOTOPbI€ BO3HUKAIOT MPU PELICHUM 337a4 U3 JIPYTUX Y4E€OHBIX
OPEIMETOB U PEAIbHOM KU3HHU.

Havana MaTeMaTH4eCKOro aHaIM3a

[IpumeHeHre MpOU3BOAHOM K MCCJIEIOBAHNUIO (DYHKIMI HA MOHOTOHHOCTb U
sKcTpeMyMbl.  HaxoxneHne  HauOOJBIIETO M HAaMMEHBLIETO  3HAYEHUH
HeTIpepbIBHOU (DYHKIIMU Ha OTPE3KE.

[lpumeHeHre MPOU3BOAHON [JIsI HAXOXKIECHUS HAWIYy4YlIero peIIeHUs B
NPUKIAAHBIX 3a/ladax, AJIsi OMpeleleHUs] CKOPOCTH U YCKOPEHHs Mpolecca,
3a1aHHOTO (OPMYJION UK TPaAPHKOM.

IlepBooOpas3Hasi, OCHOBHOE CBOMCTBO TiepBOOOpa3HBIX. IlepBooOpazHbIe
aneMeHTapHbIX pyHkMA. [IpaBuia HaxoXk1eHUs TepBOOOPA3HBIX.

HNurerpain. ['eomeTpruueckunit CMBICII HMHTErpaja. Boeruucnenue
ompeaenéHHoro uaTerpana mo ¢popmyne Herotona-Jleitouuna.

[IpumeHeHrne wWHTETpana JJsl HAXOXACHUA IUIOMAEeN IJIOCKUX (QUryp u
00BbEMOB reOMETPUUECKUX TEIL.

[lpumepsl pemennii auddepeHManbHbIX ypaBHEHUH. Maremarnueckoe
MOJIEIIMPOBAaHUE pPEAIbHBIX TMPOIECCOB ¢ MNomoupio  auddepeHianbHbIX
YPaBHEHHU.



IUDTAHUAPYEMBIE PE3VYJIBTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJI'EBPA n HAYAJTIA MATEMATHUYECKOI'O AHAJIA3 A»
(YIJIVBJIEHHBIM YPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

1) rpa:xIaHCKOTO BOCIUTAHUS:

c(hopMHUPOBAHHOCTH MPAXKAAHCKON MO3UIUU O0YUAIOLIErocsi KaKk akTUBHOTO U
OTBETCTBEHHOI'O  4YJIeHa  POCCHUIICKOro  OOIIecTBa,  MPEICTABIEHUE O
MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SIBJIICHUM,
IpoLENyp TPaKIaHCKOTO 001IecTBa (BbIOOPHI, OMPOCHI M JPYroe), yMEHHE
B3aUMOJICICTBOBATh C COIMAIBLHBIMU HMHCTUTYTAMHM B COOTBETCTBUM C HX
(GYHKIUSIMU ¥ Ha3HAYCHUEM;

2) IaTPHOTHYECKOIr0 BOCIIMTAHUSA:

c(opMHUPOBAHHOCTh POCCUNCKOM T'PaKITAHCKOW WIEHTUYHOCTH, YBAKEHUS K
MPOLUIOMY M HAaCTOSIIEMY POCCUMCKOM MAaTe€MAaTHUKH, LIEHHOCTHOE OTHOIIEHUE K
JOCTHKEHHSIM POCCUMUCKUX MAaTEMATUKOB U POCCUMCKON MATEMATHYECKOW HIKOJIBI,
UCIIOJIb30BAaHUE JTUX JOCTH)KCHHH B JPYrUX HayKax, TEXHOJOTHAX, cdepax
AKOHOMUKU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHME TYXOBHBIX IIEHHOCTEH POCCHUHCKOTO Hapoja, c(hOpMHUPOBAHHOCTH
HPABCTBEHHOIO CO3HAHMS, ATUYECKOr0 MOBEAEHUS, CBS3AHHOTO C MPAKTHYECKUM
IIPUMEHEHUEM [JOCTWKCHUM HAyKH U JACATEIbHOCTBIO YYEHOrO, OCO3HAHME
JMYHOTO BKJIA/Ia B MOCTPOEHUE YCTONUHMBOTO OYIYIIEro;

4) 3cTeTHYECKOI0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOILIEHUWE K MHUPY, BKIIOYas SCTETUKY MAaTE€MaTU4YECKHUX
3aKOHOMEPHOCTEHN, 00BEKTOB, 3a/1a4, PEIICHUH, pacCy ACHUM, BOCIIPUUMYHUBOCTD
K MaTeMaTu4eCKUM acIieKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pu3uvUecKOro BOCNIUTAHUSA:

copMHUpPOBAaHHOCTh yYMEHHS TPUMEHSATH MaTEeMaTUYECKUEe 3HAHUS B
MHTEpECcax 3/I0pOBOTO M 0€301acHOr0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3JIOpOBBIO (3/I0POBOE MUTAaHUE, COATAHCUPOBAHHBIA PEXUM 3aHITHU U
OT/ABIXa, peryyspHas ¢uznyeckas akTUBHOCTH), (PU3UUECKOE COBEPIIIEHCTBOBAHKE
IIPU 3aHATUSIX CIIOPTUBHO-0310POBUTENBHOM €A TEIbHOCTHIO;

6) TPy10BOT0 BOCIIUTAHMS:

FOTOBHOCTb K TPYyI1y, OCO3HAHUE LIEHHOCTH TPYJIOJOOUs, HHTEpeC K
pasimyHbIM  chepaMm  TPO(dECCHOHATBHON  NEATEeNbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW MU €€ TPUIOKEHUSIMH, YMEHHE COBEpIIAaTh OCO3HAHHBIA BBIOOD
Oynymeir mpodeccuu U PeaM30BBIBaTh COOCTBEHHBIC JKU3HEHHBIC IUIaHBI,



FOTOBHOCTP W  CIIOCOOHOCT K  MareMaTH4ecKOMy  OOpa3OBaHHMIO U
caM00Opa30BaHUIO Ha TMPOTSKEHUH BCEH KU3HU, TOTOBHOCTh K aKTHBHOMY
Y4acCTHUIO B PEHICHUH MPAKTUYECKUX 3a/1a4 MATEMAaTUYECKOM HAITPABIEHHOCTH;

7) 3K0JI0TU4eCKOT0 BOCTIUTAHMA:

C(hopMHUPOBAHHOCTH ~ IKOJIOTUYECKOW  KYJIbTYPhl, TMOHMMAHUE BIIMSHUS
COLMAIBHO-OKOHOMUUYECKUX MPOLIECCOB HA COCTOSTHUE MPUPOAHON U COLUAIBLHOU
Cpelbl, 0CO3HAHUE ITI00ATBLHOTO XapakTepa HKOJOTHIECKUX MPoOJIeM, OpUEHTAIIHS
Ha TNPUMEHEHHWE MaTeMaTHYeCKUX 3HAHUW [JIs pelleHus] 3aaad B 00JlacTu
OKpYXaroulel cpenpl, IUITAHUPOBAaHUE IIOCTYIIKOB M OLEHKH HUX BO3MOKHBIX
MOCJIEACTBUM 111 OKPYXKAIOLIEH CPEIbL;

8) HeHHOCTH HAYYHOT' 0 IO3HAHMSA:

C(hopMHUPOBAHHOCT, MHMPOBO33PEHMS], COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSl HAyKMH M  OOLIECTBEHHOW  TNPAKTUKH, TMOHHMaHHUE
MaTeMaTUYECKOM HAyKH KakK c(epbl YeNOBEUYECKOW IESATEIIbHOCTH, 3TalloB €€
Pa3BUTHA W 3HAYMMOCTH JUIsI PA3BUTHA LMBWIM3ALMN, OBJAICHHUE S3BIKOM
MaTeMaTUKl M MaTeMaTH4eCKOW KyJbTypOM KaK CpPEACTBOM IIO3HAHMS MMPA,
FOTOBHOCTh OCYILIECTBJISITh NPOEKTHYIO M HCCIENOBATEILCKYIO AEATEIbHOCTD
VWHAUBUYAJIbHO U B FPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATbI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE y4eOHbIE 1€ HCTBHS
ba3oBblesornvyeckue 1eiCTBUA:

BBISIBJISITh U XapakKTepHU30BaTh CYIIECTBEHHbIC MPU3HAKA MaTeMaTH4YECKUX
OOBEKTOB, TOHATHM, OTHOIICHWH MEXAy TOHATUAMH, (HOPMYIUPOBATH
oTIpenesieHNs] IOHATUH, YCTaHABIMBATh CYIIECTBEHHBIM MPU3HAK KiIacCcudUKaIIH,
OCHOBaHUS JJ1s1 0000IICHNS M1 CPABHEHMSI, KpUTEPUH ITPOBOIMMOTO aHAIIN3A,;

BOCIIpUHUMATh,  (QOpMYyJIUpOBaTH W  MPEOoOpPa3OBbIBATH  CYXKJCHUS:
yYTBEPAUTENLHBIC U OTPUIIATEIbHBIC, CIMHUYHBIC, YACTHBIC M OOIIHUE, YCIIOBHBIE;

BBISIBJIATh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U NPOTUBOPEUUS
B (bakTax, JaHHBIX, HAOJIOJCHUSAX U YTBEPKACHUSAX, MpeAjiaraTh KpUTEPUU JJIs
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEUUI;

JenaTh BBIBOJbI C UCIIOJb30BAHUEM 3aKOHOB JIOTWKHW, JIEIYKTHUBHBIX H
WHJYKTUBHBIX YMO3aKIIFOUEHUN, YMO3aKIOUECHHUM 110 aHAJIOTHH;

MPOBOJUTH CAMOCTOATENILHO JI0KA3aTEIbCTBA MATEMATUYECKUX YTBEPIKICHHI
(mpsiMbI€ U OT IPOTHUBHOTO), BHICTPAUBATH apI'yMEHTAIMIO, IPUBOAUTH IPUMEPHI U
KOHTPIPUMEPbI, 000CHOBBIBATH COOCTBEHHBIE CY>K/I€HHS U BHIBOJIbI;

BBIOMpaTh CMOCOO pelreHus y4eOHOW 3amadu  (CpaBHHUBATh HECKOJBKO
BAPMAHTOB  pCIICHUSA, BBIOMpaTh HambOoJee TMOAXONAMMNA C  yIETOM
CaMOCTOSITENbHO BbIJICJICHHBIX KDUTEPUEB).



ba3oBble ucciienoBaresbcKue 1eiicTBUSL:

WCITIOJIb30BaTh BOIPOCHI KaK WCCJIENOBATEIbCKAN WHCTPYMEHT ITO3HAHMUS,
dbopMynMpoBaTh  BOMPOCHL,  (PUKCHUPYIOIIME  MPOTUBOpEYHE,  MpoOJeMy,
yCTaHABJIMBAaTh MCKOMOE W JaHHOE, (JOPMHUPOBATh THUIOTE3Yy, aPTYMEHTHPOBATH
CBOIO [TO3HIINI0, MHEHHE;

MIPOBOJIUTH CAMOCTOSTEIBHO CIIAHUPOBAHHBIN SKCTIEPUMEHT, WCCJICIOBAHUE
M0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYEeCKOTO 0OBEKTa, SIBJICHUS, TIPOIIECCa,
BBISIBJICHUIO 3aBUCUMOCTEN MEXK Ty 00bEKTaMu, SIBJICHUSIMU, ITPOIIECCAMHU;

CaMOCTOATENbHO (POPMYIUPOBATH OOOOINEHUS M BBIBOABI 1O pe3ylibTaram
NPOBEACHHOTO  HAOJIONEHUS,  WCCICAOBAHMSA, OILEHUBATh  JOCTOBEPHOCTH
MOJTy4YEHHBIX PEe3yJIbTaTOB, BBIBOIOB M 0000IIICHUIA;

NPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IMPOIIECCA, a TaKXKE BbIIBUIaTh
MPE/IOJIOKEHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBUSX.

Pabora c unpopmanuen:

BBISIBISITH AeQUUUTHI MH(DOpMAIIUK, TaHHBIX, HEOOXOAMMBIX ISl OTBETA Ha
BOTIPOC U JJIS pEICHUs 3a/1a4u;

BBIOMpaTh MHPOPMAITUIO U3 UCTOYHUKOB PA3JIMUHBIX TUTIOB, aHAJIM3UPOBATh,
CHCTEMAaTH3UpOBaTh M HMHTEPIPETHUPOBATH HMH(DOPMAIMIO PAa3IUYHBIX BHUIOB H
(dbopM IpeCTaBIICHNUS,

CTPYKTYpHpOBaTh WH(MOpMAIHIO, TPEACTABIATh €€ B Pa3IMIHBIX (hopMax,
WUTIOCTPUPOBATH TpadUIeCKU;

OIICHUBATh HaJIEKHOCTh UHpOpMaIH 1o CaMOCTOSI TEITHHO
c(hopMyIHPOBAHHBIM KPUTEPHUSIM.

KoMMmyHHKaTHBHBIE YHHBEPCAJIbHbIE Y4eOHBIE 1eCTBUSA

OO0wmenne:

BOCTIIPUHUMATh U (POPMYIMPOBATH CYKIIEHUS B COOTBETCTBHHU C YCJIOBHUSIMU U
LEeIAMU OOWIEHUs, SICHO, TOYHO, TPAMOTHO BBIP@XKaThb CBOIO TOYKY 3pPEHUS B
YCTHBIX U NHMCbMEHHBIX TEKCTAaX, aBaTh MOSCHEHHs IO XOMY PEILUCHUS 3a1adu,
KOMMEHTUPOBATS I10JTy4€ECHHBIN PE3YIIbTaT;

B X0Jie OOCYXKIeHMsI 3a/1aBaTh BOIPOCHI MO CYHIECTBY OOCYKAaeMOM TEMBI,
npoOsieMbl, pelmaeMoi 3a/adyy, BbICKA3bIBaTh HJEU, HAIlEJICHHbIE Ha IOUCK
pEUIEHHs], COMOCTABIITh CBOM CYXXIEHHSI C CYXACHUSMH JIPYIUX YYaCTHUKOB
nvanora, oOHApYKUBaTh Pa3IMIUE W CXOJCTBO TMO3UIMH, B KOPPEKTHOU (popme
(dbopMyIHpOBaTh pa3HOTIIACHSI, CBOU BO3PAKECHNUS;

MPEACTABISTh PE3YIbTaThl PEIICHUS 3aa4M, SKCIIEPUMEHTA, UCCIIEIOBAHNUS,
NPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (OpMar BBICTYIJICHHS C Y4E€TOM 3ajad
MIPE3EHTAIMN U 0COOEHHOCTEN ay AUTOPHH.

PeryasiTuBHbIe YHUBEpPCAJIbHbIE y4eOHbIe 1eHCTBUSA



Camoopranuszaunmusi:

COCTaBJISITh IIJIaH, JITOPUTM PEIICHUs 3a7aud, BEIOUpATh CTIOCO0 pelIeHHs ¢
Y4ETOM UMEIOIINXCSI PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI pEIICHUH ¢ Y4ETOM HOBOW HH(OPMAIIHH.

CaMOKOHTPOJIb, SMOIHOHATbHBII HHTEJLJIEKT:

BJaJeTh  HAaBBIKAMU  TIO3HABATENILHOW  pedrekcuu  Kak  OCO3HaHWS
COBEpIIAEMBIX JCUCTBUN M MBICIIUTENHLHBIX MPOIIECCOB, UX PE3YIbTATOB, BIAJICTh
croco0aMu CaMOTIPOBEPKH, CAMOKOHTPOJIS Mpolecca M pe3ysbTara pelieHus
MaTeMaTH4YeCKOU 3a/1a4u;

NPEIBUICTh TPYIHOCTH, KOTOPbIE MOTYT BOSHUKHYTh MPU PELICHUU 33Ja4H,
BHOCHUTb KOPPEKTHUBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, TAHHBIX,
HalJIEHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3YJIbTATa 1SN U YCIOBUSAM, OOBSICHATH MPUUHUHBI
TOCTUKECHUSI UM HEJOCTIKEHHS PE3YNIbTaTOB ACSITEIbHOCTH, HAXOAUTh OIIMOKY,
JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsA 1eATeJIbHOCTD:

MOHUMAaTh M WCIIOJh30BaTh MPEUMYIINECTBA KOMAHIHOW W WHIAWBUNYAILHOU
paboThl TpHU pelieHWH Y4eOHbIX 3a7ad, MPUHUMATh I1I€1b COBMECTHOU
JeSTEIILHOCTH, TUIAHUPOBATh OPTAHU3AIIMI0 COBMECTHOUM pPabOThI, pacmpenessiTh
BUIBI palbOT, JOTOBAapUBATHCS, OOCYKTarh MPOIECC W Pe3yabTaT pPadoOTHI,
0000111aTh MHEHHST HECKOJILKUX JIIOIEH;

y4acTBOBATh B IPYNMOBBIX (popmax paboThl (00CyxkaeHHs, OOMEH MHEHHH,
«MO3TOBBIE IITYPMBD) W HWHBIC), BBINOJHITH CBOK 4YacTh padOThl U
KOOPJIWHHUPOBATH CBOW JICUCTBUS C JPYTMMH YICHAMH KOMAaHJBI, OIICHWBAThH
Ka4eCTBO CBOETO BKJIaJa B OOIIMH MPOJIYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
y4aCTHHUKAMH B3aUMOICHCTBYSI.

HHPEAMETHBIE PE3YJIBTATHI

K xoniy obyuenuss B 10 wiacce oOydaronmiics TOJYYUT CJETYIOIIHE
MpEeIMETHBIE PE3YyJIbTaThl MO OTAEIBLHBIM TeMaM pabodeill mporpaMmbl yu4eOHOTO
Kypca «Anredpa 1 Hayajga MaTeMaTUYECKOTO aHATTU3 )

Yuc/ia 1 BbIYMCICHUASA:

CBOOOJIHO ONEPUPOBATh MOHATHAMH: PALUOHATBLHOE YHUCJIO, OECKOHEUHas
nepuoguyueckas JIpoOb, TMPOIEHTHI, HUPPANMOHAILHOE YMCJO, MHOXKECTBA
PALMOHANBHBIX U IEMCTBUTENBHBIX YHACEI, MOYJIb JCHCTBUTEIBHOTO YHCIIA,;

OPUMEHATh JAPOOM U TPOILEHTHl Il PpEIICHUS TNPUKIAIHBIX 3a7a4 U3
PA3JIMYHBIX OTPACJIEN 3HAHUM U PEATbHOM JKU3HU;

MPUMEHSThH MPUOIHKEHHBIE BRIYKCIICHNS, TIPABUIIA OKPYTJICHUS, PUKUIKY U
OLIEHKY pe3yJbTara BEIYUCIICHUM;



CBOOOJTHO OMEPUPOBATH TMOHITHEM: CTEMEeHb C IEeNbIM TOKa3aTeJeM,
MCIIOJb30BaTh MOAXOASIIYI0 (JOPMY 3aMUCH NEUCTBUTEIbHBIX YUCEN JIJISl PEIIeHNUs
MPAKTUYECKUX 3a/1a4 U MPE/ICTABJICHHS IAHHBIX;

CBOOOJTHO OIEPUPOBATh MOHSATUEM: APU(PMETUUECKUI KOpEHb HaTypabHOMU
CTEIEHU;

CcBOOO/THO OTIEPUPOBATh MOHATUEM: CTENIEHb C PAIIMOHAJILHBIM MOKAa3aTeIIEM;

CBOOOJTHO ONEpUPOBATH MOHATHAMU: JIOTapUPM dYHUCIA, AECATUUHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: CUHYC, KOCHHYC, TaHI'€HC, KOTAHI'€HC
YUCJIOBOI'0 apTYMEHTA,

OIIEPUPOBATh MOHATUSAMU: APKCUHYC, APKKOCHHYC M apKTAaHT'€HC YHCJIOBOIO
apTyMEHTA.

YpaBHeHMS 1 HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATh MOHATUSIMU: TOXKIECTBO, YPABHEHHUE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHEHHUS U YPABHEHUSI-CIICICTBUS, PABHOCUJIbHBIC HEPABEHCTBA;

OPUMEHSTh pPa3jM4YHbIE METOJbl PELICHUS PpalUOHATIBHBIX U JAPOOHO-
pALMOHANBHBIX YPaBHEHHUM, MPUMEHATh METOJ WHTEPBAJIOB [UIA PEIICHUA
HEPABEHCTB;

CBOOOJTHO OTEPUPOBATh MOHITHSIMHU: MHOTOYJIEH OT OJHOW TEepEMEHHOH,
MHOTOYJIEH C UENbIMU KOY(PQPHUIIMEHTaMH, KOPHH MHOTOYJICHA, MPUMEHSThH
JEJIEHUE MHOTOYWIEHA Ha MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
IUJISL pELICHUS 3a/1a4;

CBOOOJHO OTEpHPOBaTh TOHATUAMH: CHCTEMa JIMHCHHBIX ypaBHEHHH,
MaTpuila, OMNPEACIUTEIb MaTpullbl 2 X 2 W €ro TeOMETPUYECKHM CMBICI,
MCHOJIb30BaTh CBOMCTBA OMpeNeNuTenss 2 X 2 JJs BBIYKCJIECHUS €ro 3Ha4yCHHS,
OPUMEHATh ONPEIEIUTENN JJIs1 PEIICHUST CHCTEMbl JIMHEHHBIX YpPAaBHEHW,
MOJIEJMPOBATH PEAIbHBIE CUTYALUH C MTOMOIIBIO CUCTEMBI JIMHEMHBIX YPABHEHU,
HCCJIEOBATh IIOCTPOCHHBIE MOJEIA C IOMOIIBIO MaTPULl U OIPEAEIUTENE,
MHTEPIIPETUPOBATH MMOJYyYEHHBIN PE3YIIbTAT;

UCIIOJb30BaTh CBOMCTBA JEWCTBUM C KOpPHAMHM Ui MpeoOpa3oBaHUs
BBIPAKCHU;

BBITIOJIHATE MPE0Opa30BaHMsI YUCIOBBIX BBIPAXKEHUM, COIEPKAIIUX CTEIIEHH C
palrOHAIBHBIM [TOKA3aTENEM;

HCIOJIb30BaTh CBOWCTBA Jorapu@mon TUISL npeoOpazoBaHus
Jorapu(MUYECKUX BEIPKECHUH;

CBOOO/JHO OMNEPUPOBATH MOHATHSIMU: HPPALUOHATbHBIE, TOKA3aTe/bHBIE U
JorapupMHUIECKUe YpaBHEHUS, HAXOAUTh UX PEIICHUS ¢ TIOMOIIbIO PABHOCUIIbHBIX
MIEPEX0J0B WM OCYIIECTBIISSA NPOBEPKY KOPHEW;



NPUMEHSATh OCHOBHbIE TPUTOHOMETpHUYECKUE (HOPMYIIBI s TPeoOpazoBaHMUs
TPUTOHOMETPUYECKUX BEIPAKEHUH;

CBOOOJTHO OMEpHUPOBATH TOHATHEM: TPUTOHOMETPHYECKOE YpaBHEHHE,
OpUMEHITh  HeoOXonumbie  (OpMyJbl Ul  PEUIEHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX YPABHEHU;

MOJICIMPOBaTh peajbHbIE CUTyallMd Ha fA3bIKE aireOpbl, COCTaBISATH
BBIP@KEHHUS, YpPAaBHEHHUS, HEPABEHCTBA [0 YCJOBUIO 3alayd, HCCIEI0BAThH
MOCTPOEHHBIE MOJIENIY C UCTI0JIb30BAHUEM arapara areopsol.

DYHKIHMU U TPAPUKU:

CBOOOJTHO OMNEPHUPOBaTh MOHATUAMU: (PYHKIUS, CIIOCOOBI 3a/laHusl (PYHKIIUH,
B3aUMHO oOOpaTHble (QyHKUMH, KOMOO3UIMA (yHKIUN, Tpaduk QyHKUIUH,
BBITIOJIHATH 3JIEMEHTapHbIE TPeoOpa30oBaHus rpauKoB PYHKIINM;

CBOOOJTHO ONEPHUPOBATH MOHATHUAMU: OOJIACTh OMNPENEICHUS U MHOKECTBO
3HaUYEHUN PYHKUNHU, HYJIU (PYHKIHUH, IPOMEKYTKH 3HAKOMIOCTOSHCTBA;

CBOOOJHO OMNEpUPOBATh TMOHATHSAMHU: YETHbIE M HEYETHbIE (DYHKIIMH,
nepuoandeckre (PyHKIMU, MPOMEKYTKA MOHOTOHHOCTH (DYHKIIUU, MAKCUMYMBI U
MUHUMYMBl (YHKIIMHA, HAWOOJIbIlICE W HaWMEHbIee 3HaueHHWe (YHKIUU Ha
IPOMEXKYTKE;

CcBOOOIHO OMEPHUPOBATh MOHATUAMM: CTENEHHas (QYHKUUS C HATYpaIbHBIM U
LEeJbIM TOKa3aTeneM, Tpauk CTENeHHOW (QYHKIMH C HaTypajJbHBIM MU IIEJIbIM
mokazareneM, Tpaduk KOpHS N-OW CTeleHW Kak (YHKIMA OOpaTHOUW CTEIECHU C
HaTypaJIbHBIM MOKa3aTeleM;

OTIEpUPOBATH TMOHSATUSIMU: JIMHEHHAs, KBaaparuyHas M ApoOHO-THMHEWHas
(YHKIMH, BBITIOJTHATH JJIEMEHTAPHOE UCCIICIOBAHKE U TOCTPOECHUE UX TPAPUKOB;

CBOOOJTHO OMEPUPOBaTh MOHATHSMHU: IMOKa3aTelbHas M JorapudpmMuueckas
(GyHKIIMHA, UX CBOWCTBA M TpaduKH, HCIOJIb30BaTh MX TpapuKd g peIIeHUs
YpaBHEHHUI;

CBOOOJTHO ONEPUPOBATH TMOHATUSIMU: TPUTOHOMETPUUYECKAs] OKPYKHOCTb,
onpeieJIeHne TPUTOHOMETPUYECKUX (DYHKIIMIM YMCIOBOTO apTryMEHTa;

UCIOJB30BaTh rpaduku (QYHKUMA 11 KCCJIENOBAHUS IMPOLIECCOB U
3aBUCHUMOCTEH MPU PEIICHUM 3a]1ay U3 JIPYTUX y4eOHbIX MPEIMETOB U peabHOU
KHU3HU, BIpakaTh (GOpMyJIaMHi 3aBUCUMOCTH MEX1Y BEIMUMHAMY;

Havana MaTeMaTH4eCKOro aHam3a:

CBOOOJHO OIEpPUPOBaTh MOHATUSMU: apU(METHUECKass U TeOMETpUUECKas
nporpeccus, 06CKOHEYHO YOBIBaIOIasi reoMeTpruueckas mporpeccusi, JJMHEUHbIN 1
AKCIIOHEHIIUAIBHBIN POCT, GOpMyJia CIOKHBIX MPOLEHTOB, UMETh MPEICTABICHUE
0 KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCUM [JIsl PELICHUs] PeabHBIX 3a[ad MPUKIIAIHOTO
XapaxTepa;



CBOOOTHO OTIEPUPOBATH MIOHATHUSIMU: TMOCJIEAOBATENBHOCTD, CIIOCOOBI 3aJaHuUs
MOCJIeI0OBATENIbHOCTE, MOHOTOHHBIE M OrPAHUYEHHBIE TMOCJEI0BATEIbHOCTH,
MOHUMAaTh OCHOBBI 33POXKJEHUS MAaTEMAaTUYECKOTO aHalM3a Kak aHaliu3a
0ECKOHEYHO MAJIbIX;

CBOOOJHO OMEpHUPOBATHh TMOHATUSIMH: HEMNPEPHIBHBIC (YHKIUHA, TOYKH
paspsiBarpaduka QyHKIMN, aCUMITOTHI rpaduka GyHKIIH,

CBOOOJTHO OMEpHUpOBaTh MOHATHEM: (YHKIMS, HENpEephIBHAs Ha OTPE3KE,
MIPUMEHSITh CBOMCTBA HETIPEPHIBHBIX (DYHKITUH ISl pEUICHUS 3a/1a4;

CBOOOJHO OIEPUPOBATHL TMOHATUSIMHU: TI€pBasi M BTOpas MPOU3BOIHBIE
(¢yHKIMH, KacaTenbHas K rpaduky QyHKIHH;

BBIUKCJIISITh TIPOU3BOJIHBIE CYMMBI, TIPOU3BEICHUSI, YaCTHOTO U KOMITO3UITUU
IBYX (DYHKITHH, 3HATh MPOU3BOTHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

MCMOJIb30BaTh T€OMETPUYECKUI U (PU3MUECKUN CMBICI MPOU3BOAHOM JIs
pelIeHus 3aad.

MHo0KeCTBa U JIOTHKA:

CBOOOTHO  OTEpHUPOBATH  MOHITHSIMHU: MHOXKECTBO, OIEpali  HaJ
MHOECTBAMU;

WCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JJil ONUCAHUS PeaTbHbIX
MIPOIIECCOB U ABJICHUH, NIPY PEUICHUH 3a/1a4 U3 APYTUX YIECOHBIX IPEIMETOB;

CBOOOJTHO OTEPUPOBATh TMOHATHSIMU: OMpENETICHNEe, TeopeMma, ypaBHEHHeE-
CJIEICTBUE, CBOMCTBO MAaTeMaTU4eCcKOro 00BbEKTa, T0Ka3aTelbCTBO, PABHOCHILHBIE
ypaBHEHUS U HEPABEHCTBA.

K xonmy oOydenms B 11 KiIacce OOydJarOnmMiics TOJIYYUT CJICTYIOIIHE
peAMETHBIC PE3YyNbTAaThl MO OTACIHHBIM TeMaM pabodeil MporpaMMbl Y4eOHOTO
Kypca «Anredpa 1 Hayana MaTeMaTHYeCKOro aHATN3ay

Yucsa v BbIYUCJICHUSA:

CBOOOJTHO OIEPUPOBATH TMOHATUSIMHU: HATypaJdbHOE U LEJI0E YHUCJIO,
MHO>KE€CTBA HATypaJbHBIX U IIEJIBIX YHUCEI, HCIOJh30BaTh MPU3HAKU JCIMMOCTHU
nenbix yncenn, HOJ[ u HOK HatypalibHBIX YUCEN I PeIeHUs 3a/1a4, TPUMEHSTh
aroput™ EBkima;

CBOOOJTHO ONEPUPOBATh TMOHATHEM OCTAaTKa MO MOJYJIIO, 3alUChIBATh
HaTypaJbHbIE YUCJIA B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJ/IHO OMEpPUPOBATh MOHATUSIMU: KOMIUIEKCHOE YHCJIO M MHOECTBO
KOMIUIEKCHBIX YMCEJI, TPEJCTaBISATh KOMIUIEKCHBIE YHCJIAa B alredpandeckoil u
TPUTOHOMETPUYECKOU (popMe, BBITIOJIHATh apuPMETUIECKUE OTIEpallUi ¢ HUMHU U
n300pakaTh Ha KOOPAUHATHOM TUIOCKOCTH.

YpaBHeHNS 1 HEPABEHCTBA:



CcBOOO/IHO OMNEPUPOBATH MOHATHSMU: UPPALUOHATbHBIE, TMOKA3aTebHBIE U
norapuMUUEeCKMe HEPABEHCTBA, HAXOAWTh MX PEHIEHUS C  TMOMOUIBIO
PAaBHOCHUJIBHBIX IEPEXOJIOB;

OCYILECTBJISITh OTOOp KOpPHEH TNpH pEIIEHUH TPUTOHOMETPUYECKOTO
YpaBHEHUS;

CBOOOJTHO OMNEPHUPOBaTh TMOHATUEM TPUTOHOMETPUYECKOE HEPABEHCTRO,
NPUMEHATh  HeoOXoaumble  (QopMymnbl il pEIIEHHs] OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OTEPUPOBATh MOHITUSIMU: CUCTEMA U COBOKYIHOCTh YPAaBHEHUH U
HEPAaBEHCTB, PAaBHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBUS, HAXOAUTh PELLICHUS
CHCTEMBI U COBOKYITHOCTEH PallMOHAIBHBIX, UPPALIMOHAIBHBIX, [TOKA3aTEIbHBIX U
norapu(pMUYECKUX ypaBHEHUI 1 HEPABEHCTB;

pemarp palMOHAJIbHBIE, UPPALUOHAIIBHBIE, NOKa3aresbHbIE,
gorapupMuUUecKue M  TPUTOHOMETPUYECKUE YpaBHEHHS U  HEPABEHCTBA,
COJIeprKalye MOTYJIM U ITapaMeTpBhl;

NPUMEHSTH I'pauuecKkrue METOIbI AJisl PEllleHUs YPaBHEHUM U HEPaBEHCTB, a
TAKXKe 3a/1a4 ¢ IapameTpamu;

MOJENUPOBaTh pEalbHbIE CUTyallud Ha $3bIKe aireOpbl, COCTABIAThH
BBIDAKCHUS, YPAaBHEHMs, HEPABEHCTBA M MX CHUCTEMBI II0 YCJIOBHIO 3a/ayH,
HCCIIeIOBaTh TMOCTPOEHHBIE MOJEIU C UCIOJb30BAHUEM ammnapara aireOpsbl,
VHTEPIIPETUPOBATH ITOJYYEHHBIN PE3yJIbTaT.

DOYHKIHUU U TPAPUKHU:

CTPOUTh TpapuKd KOMIMO3ULMK (PYHKIUHA C TOMOIIBIO 3IIEMEHTAPHOTO
UCCJICIOBAHMS M CBOMCTB KOMITO3UIUH IBYX (DYHKITHIA;

CTPOUTH TeOMETpHYECKHEe OOpa3bl ypaBHEHMM W  HEPAaBEHCTB Ha
KOOPJIMHATHOM IJIOCKOCTH;

CBOOOJTHO  ONEpHUPOBaTh MOHATUSMU: TpadUKd TPUTOHOMETPUUECKHUX
yHKImi;

NPUMEHATh (PYHKIHUUA JJI1 MOJEIMPOBAHMS M MCCIEAOBAHUS PeEATbHBIX
IIPOLIECCOB.

Havasna MmaTemaTH4ecKoro anajamsa:

MCIIOJb30BaTh MPOU3BOAHYIO I UCCIIEAOBAHUSA (DYHKIMU Ha MOHOTOHHOCTh
U DKCTPEMYMBI;

HaXOJUTh HaUOOJIbIlIEE M HAMMEHbLIEE 3HaYEHUs] (PYHKIIMHA HENPEPHIBHON HA
OTPE3KE;

UCIIOJIb30BATh IPOM3BOJHYIO Uil HAXOXKJICHUS HAWIydllero pEIICHUs B
OPUKIAAHBIX, B TOM UHCJIE COLUMAIBHO-DKOHOMHYECKUX, 3a7adax, Ml
OTIpENIENeHUs] CKOPOCTH M YCKOPEHHUsS TMpollecca, 3aJaHHOro (GOopMysoN wWin
rpaduKoMm;



CBOOOJHO OIEpPHUPOBAaTh TMOHATHSIMH: TIEPBOOOpa3Has, OMpeaeIECHHBIN
WHTETpaJ, HAXOJHUTh IEPBOOOPA3HBIC AIIEMEHTAPHBIX (YHKIWHA € BBIYUCISTH
uHTerpan no gopmyie Herotona-JleitOnuna;

HAXOJIMTh TUIOIIAIH TUIOCKUX PUTYP ¥ 0OBEMBI TEI C MOMOTILIO HHTETPAIa,;

UMETh TPEACTABICHUE O MATEeMAaTUYECKOM MOJICIMPOBAHMU Ha TpPHUMEpe
cocTaBlieHUsI TUPPepeHIINATbHBIX YPaBHEHUH;

pelarh NPHUKIAJAHBIE 33/1a4d, B TOM YHCJIE COIMATbHO-YKOHOMUYECKOTO U
du3nIecKoro Xapakrepa, CpeIcTBaMU MaTEMaTHY€CKOTO aHAIN3A.



TEMATHYECKOE INTAHUPOBAHHUE

10 KITACC
Koau4yecrBo yacos DJIeKTPOHHBIE
Ne HaunMeHoBaHMe pa3ieJioB U TeM (uud posbie)
n/n NMPOrpaMMbl Bcero Komrpoaeusie | HpakTirieckie o0pa3oBaTe/ibHbIE
padoThbI padoThbI pecypent
MHO0keCcTBO NeHCTBUTEIHLHEIX YHCE.
1 MHuorousiensl. PaninoHansHble YpaBHEHUS U 94 1
HepaBeHCTBA. CUCTeMbI TMHEHHBIX
YpaBHEHU U
9 Oynkiuu u rpaduku. CreneHHas QyHKIUA C 12 1
L[EJIbIM ITOKa3aTeaeM
3 Apudmernueckuii kKopeHb N-0if CTENeHH. 15 1
WppanmonanbHble ypaBHEHUS
4 [NokazarenbHas Qynkuus. [lokazarenbHbie 10 1
ypaBHEHHUS
5 Jlorapudmudeckast QyHKITHUS. 18 1
Jlorapudmuueckie ypaBHEHUS
5 Tpuronomerpuieckue BbIpaKEHUS U 99 1
YpaBHEHUS
[locnenoBarenbHOCTH ¥ IPOTPECCUU 10 1
HenpepoiBubie gpynkuun. [IpousBognas 20 1
9 HOBTOE)GHI/IG, 0000I11IeHNEe, CHCTEeMaTH3aIUs 5 )
3HaHUI
OBIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0




11 KJIACC

Koau4yecrBo yacos DJIeKTPOHHBIE
Ne HaunMeHoBaHMe pa3ieJioB U TeM (uud posbie)
n/n NPOrpaMMbl Bcero Konrpoaprere | - Hpaxririeckire o0pa3oBaTeJbHbIE
padoTbI padoTbI pecypesi
1 UccnenoBanue QyHKIUN € TOMOIIBIO 99 1
IPOU3BOJHON
2 [lepBooOpazHas u HHTErpai 12 1
3 I'paduku TpUroHOMETpUYECKUX (DYHKIIUH. 14 1
Tpuronomerprieckue HepaBeHCTBA
4 WppanmonanbHble, OKa3aTeIbHbIE U 24 1
norapuMrUUECKie HEPABEHCTBA
5 KommnekcHsle uncna 10
6 HarypanbeHbie u 11e1b1e yncna 10
CucTeMbl palliOHABHBIX, UPPALIIOHATBHBIX
7 MIOKa3aTEeIBbHBIX U JIOTAPH(PMHIECKIX 12 1
YpaBHEHUU
8 3ajauu ¢ mapameTpamu 16 1
9 [MoBTOpenue, 0600IICHNE, CHCTEMATH3AIUS 16 5
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 136 10 0




IHHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
KosmnyecTrBo yacoB DJIeKTPOHHBIE
Ne Mara M@ poBbIE
n/n Tema ypoka Bcero Konrpoaenbie | - Tpakrueckie u3ydeHusi | oOpa3oBaTe/ibHbIE
padoThbI padoThbI pecypent
1 [[MHOecTBO, oniepauy HaJ MHOKECTBaMU 1
1 X CBOMCTBa
2 Huarpammel Ditnepa-Benna 1
[IprMeHeHne TeoOpEeTUKO-MHOKECTBEHHOTO
3 ammapara JJis pelieHus 3a/1a4 !
PanmonanpHbie urcia. OOBIKHOBEHHBIC U
4 JECATUYHBIE TPOOU, IPOIICHTHI, 1
OeCKOHEYHBIE MIEPUOTTIECKIE TPOOH
Parnonanbabie unicia. OOBIKHOBEHHBIC U
5 JECSITUYHBIE IPOOH, IPOIEHTHI, 1
OECKOHEUYHBIE TIEPUOANYECKHUE TPOOH
5 [Tpumenenue Apodeit 1 MPOIIEHTOB IS 1
pelieHus NTPUKIaJAHBIX 3aa4
7 [Ipumenenue npo0eil 1 TPOLIEHTOB s 1
peleHus TPUKIATHBIX 3a71a4
5 JlelicTBUTEeNBbHBIC YK Ca. PalioHaabHbIC U 1
UpparMoHaIbHBIC YK CIIa
ApudmeTndeckrie orepauu ¢
o NI CTBUTEILHBIMH UM CIIAMH !
10 Monynp NeiCTBUTENBHOIO YHCIIA U €r0 1

CBOIICTBA




11

[Tpubn>xE€HHBIEC BBIUMCICHUS, TTPaBUiIa
OKpYITIEHU S, TPUKKUIKA U OLICHKa
pe3yibTara BBIYUCICHUM

12

OCHOBHBIE METO/IbI PELICHUS LIENBIX U
JIpOOHO-paIMOHATbHBIX YPAaBHEHUH U
HEpPaBEHCTB

13

OCHOBHBIE METO/IBI PEIICHUS TIETBIX U
JIPOOHO-paIMOHATBHBIX YPABHEHUH U
HEPABEHCTB

14

OCHOBHBIC METO/IBI PEIICHUS 1IEITBIX U
JIPOOHO-paIMOHAIBHBIX YDAaBHEHU M 1
HEPaBEHCTB

15

MHoOrousieHsl OT OJHON IEPEMEHHOM.
Jlenenue MHOTOYJIEHa HA MHOTOUJIEH C
octatkoM. Teopema bezy

16

MHorouieHsl ¢ 1eabIMI KO3 hDUITIEHTaMH.
Teopema Buera

17

Pemenne cucreMm TMHENHBIX ypaBHEHUU

18

Pemenne cucreMm TMHENHBIX ypaBHEHUU

19

Marpuiia cuctemMbl TMHENHBIX yPAaBHEHH .
Onpenenurens MaTPUIBI 2X2, €ro
T€OMETPUYECKU CMBICI U CBOMCTBA;
BBIYHCIICHHE €T0 3HAUCHHUS

20

OnpenenuTens MATPUITBI 2X2, €ro
reOMETPUYECKUM CMBICT U CBOWCTBA,
BBIYHCIIEHNE €T0 3HAYEHU S

21

IIpruMeHeHne onpeaenuTens Uil pelcHus
CHUCTEMBI JINHEWHBIX YPABHEHU N




22

Pemenune npuknanHbix 3a1a4 ¢ TOMOLIBIO
CHUCTEMBI JINHEWHBIX YPABHEHU N

23

Pemenne npukiagHbIX 3a/1a4 € MOMOIIBIO
CUCTEMBI JINHEWHBIX YPABHEHU N

24

KonTposnbHas padora: "Panimonanbabie
ypaBHEHUS U HepaBeHCTBA. CHUCTEMBbI
JUHEWHBIX ypaBHEHU "

25

OyHKIUA, CIIOCOObI 3a1aHUs (PYHKIIUU.
Bzaumuo oOpatabie ¢pyHkiuu. Kommosumus

dynxrmii

26

I'padux pyHkunu. DneMeHTapHbIE
npeoOpa3oBaHus IpaguKoB (QyHKLIHI

27

OO6nacTh onpeeIeHUs 1 MHOYKECTBO

3HayeHui Gpyakunn. Hymn dyakun.
[TpoMexyTKH 3HAK MMOCTOSIHCTBA

28

YétHble U HEeUETHBIC PYHKITUU.
[lepuoanueckue gynkuuu. [pomexyrku
MOHOTOHHOCTH (DYHKIIHH

29

MakcuMyMBbl 1 MUHUMYMBI (DyHKITUH.
HaunGonbiiee 1 HauMeHbllee 3HaUCHUE

(GyHKIUM Ha TPOMEKYTKE

30

Jluneitnas, kBaapaTuyHas U IpoOHO-
TUHEHas QyHKIUH

31

DJIeMEHTapHOE UCCIIEIOBAHUE U
nocTpoeHue rpadukoB THX QyHKINH

32

DIieMeHTapHOe UCCIEeIOBAaHUE U
MOCTpPOCHUE TPadUKOB ITUX (DYHKITUHA

33

Crenensb ¢ OCJIBIM ITOKAa3aTCJICM. bunom




Hrrorona

Crenensb ¢ OCJIBIM ITOKAa3aTCJICM. bunom

34
Herorona
CrenenHas QyHKIUS C HaTypaJbHBIM U

35 LleJIbIM TOKa3aTeseM. E€ cBoiicTBa u
rpadux

36 KonTposnbHas padora: "CreneHHas
¢ynkuus. EE cBoiictBa u rpaduk”

37 ApudmMeTnuecknii KOpeHb HaTypaIbHOM
CTEIIEHU U €r0 CBOKCTBA

38 Apudmerndecknii KOpeHb HaTYpaIbHOM
CTEIICHU U €r0 CBOMCTBA

39 [TpeoOpa3zoBaHMs YMCIOBBIX BEIPAXKECHUH,
COJIEpKaIlMX CTEIIEHU U KOPHU

40 [IpeoOpazoBaHus YNCITOBBIX BHIPAKCHUH,
COJIepKallMX CTETIEHU U KOPHU

41 [TpeoOpa3zoBaHMs YMCIOBBIX BEIPAKCHH,
COJIEpKAIlMX CTENIEHU U KOPHU
HppannonanbHble ypaBHeHUs.. OCHOBHBIE

42 METO/bI PEIEHUS] UPPALMOHAIBHBIX
YpaBHEHU I
UppanmonanbHbie ypaBHeHUs.. OCHOBHbIE

43 METO/Ibl PEILIEHUSI UPPALMOHATIBHBIX
YpaBHEHU
HppauuonanbHble ypaBHeHUs. OCHOBHBIE

44 METO/IbI PEIICHUS UPPALMOHATBHBIX
YpaBHEHU I

45 PaBHOCHUIIBHBIE ITIEPEXOJBI B PELICHUH




UPpaLMOHANIBHBIX YpaBHEHU I

PaBHOCHIBEHEIC IIEpCXOJibl B pCIICHUHN

46 MppaLMOHANIbHBIX ypaBHEHU I

47 PaBHOCHIIBHBIE TEPEXO/IbI B PEILICHUU
MppalMOHAIIbHBIX YPaBHEHU I

48 PaBHOCHIIBHBIE IEPEXO/BI B PELLICHUH
UPPaLMOHAIIBHBIX YPAaBHEHU I
CaoiicTBa u rpaguK KOpHS N-Oi CTENEeHU

49 Kak (DyHKIIMH OOpaTHOM CTETIEHHU C
HaTypaJbHBIM ITOKa3aTeIeM
CgoiicTBa U rpaguiKk KOpHS N-Oi CTETIEHU

50 KaK (yHKIIUU OOpaTHOM CTETIEHH C
HaTypaJbHBIM ITOKa3aTeIeM
KonTpoarsHas padota: "CBoiicTBa u rpaduk

o1 KOpHA N-oi crenenu. MppannonanbHbie
ypaBHEHHUS"

59 CreneHb ¢ pallMOHAJIBHBIM [TOKAa3aTeIeM U
e€ CBOMCTBA

53 CreneHb ¢ pallMOHAJIBHBIM [TOKA3aTEIEM U
e€ cBoMcCTBa

54 CreneHb ¢ pallMOHAJIbHBIM [TOKa3aTeIeM U
e€ cBOMCTBA

55 [TokaszarenbHas (GyHKIUSA, €€ CBOWCTBA U
rpadux

56 Hcnonp3oBanue rpaduka QyHKIUHA IS
peleHus ypaBHEHU N

57 Hcnonp3oBanue rpaduka QyHKIUMU IS

pelIcHUs ypaBHEHU I




Iloka3aTenabHEIC YPaBHCHU . OCHOBHBIC

58 METO/IbI peIeHUS TOKa3aTeIbHBIX 1
YpaBHEHUMU
[TokaszarenbHble ypaBHeHUs. OCHOBHBIE

59 METO/IbI PEIlieHUs TOKa3aTeIbHBIX 1
YpaBHEHU I
[lokazarenbubie ypaBHeHHS. OCHOBHBIE

60 METO/Ibl peIlieHUs MOKa3aTeIbHbIX 1
YpaBHEHU

61 KonTpoarsHas padota: "TlokazarensHas 1
¢ynkuus. [lokazarenbHble ypaBHEHUS"

62 Jlorapudm uuncna. CoiicTBa orapudma 1

63 Jlorapudm uncna. CBolicTBa Jorapudma 1

64 Jlorapudm uncna. CBolicTBa Jorapudma 1

65 JlecsaTuuHbIE M HATYpaJIbHBIE JTOTAPU (MBI 1

66 JlecaTHuHbBIE ¥ HATYpaJIbHBIE JIOTAPU (MBI 1

67 [IpeoOpazoBaHue BbIpaKEHU M, COACPKALIX 1
sorapu(mbl

68 [IpeoOpazoBanue BEIPAKEHUH, COACPIKAIIX 1
JorapuQmbl

69 [IpeoOpazoBanme BEIpaXKEHUH, COAECPIKAIIMX 1
sorapu(mbl

70 Jlorapudmuueckas QyHkius, e€ cBoiicTBa U 1
rpadux

7 Jlorapudmudeckas QyHKIUs, €€ CBOMCTBA U 1
rpadux

79 Hcnionb3oBanue rpaduka QyHKIUU IS 1

peleHUs] ypaBHEHU M




Hcnonp3oBanue rpaduka QyHKIUH IS

3 pelIeHus ypaBHEHU N
Jlorapudmudaeckue ypaBHeHHs1. OCHOBHBIE
74 METO/IbI pEeIeHUs JTOTapH(PMHUIECKIX
YpaBHEHU
Jlorapugmuueckue ypaBHeHUs1. OCHOBHbIE
75 METO/Ibl PEILIeHUsI JTIorapru(PMUUYECKUX
YpaBHEHU I
Jlorapugmuueckue ypaHeHUs1. OCHOBHBIE
76 METO/IbI PEIICHUS JIOTapU (PMHUICCKIX
YpaBHEHU I
= PaBHOCHIIBHBIE TEPEXO/IbI B PELLICHUU
JOTapu(PMUUECKUX ypaBHEHUM
78 PaBHOCHIIBHBIE IEPEXO/BI B PELLICHUH
Jorapu(pMUUECKUX ypaBHEHUH
79 KontponwsHas padora: "Jlorapupmuueckas
¢bynkuus. Jlorapudmuueckue ypaBHeHus"
80 CuHyc, KOCUHYC, TAHI'€HC M KOTAHTEHC
YK CIIOBOTO apryMeHTa
81 CuHyc, KOCUHYC, TAHTE€HC ¥ KOTAaHT'€HC
YK CIIOBOTO apryMeHTa
82 ApKCHHYC, apKKOCUHYC U apKTaHTEHC
YK CJIOBOTO apryMEHTa
83 ApKCHHYC, apKKOCUHYC U apKTaHI'€HC
YHCJIOBOTO apryMeHTa
Tpuronomerpudeckass OKpyKHOCTb,
84 ONPENENIEHNE TPUTOHOMETPUYECKUX

GyHKIHUI YHCIOBOTO apryMeHTa




Tpuronomerpudeckass OKpyKHOCTb,

85 OTIPEICIICHUE TPUTOHOMETPHUUCCKAX 1
(yHKIMI YUCIOBOTO apryMeHTa

86 OCHOBHBIEC TPUTOHOMETPHYECKHE (POPMYITBI 1

87 OCHOBHBIEC TPUTOHOMETPHYECKHE (POPMYITBI 1

88 OCHOBHBIEC TPHTOHOMETPHYECKHE (POPMYITBI 1

89 OCHOBHBIEC TPHTOHOMETPHYECKHE (POPMYITBI 1

90 [IpeoOpazoBaHme TPUTOHOMETPHUIECKIX 1
BBIPAXKECHUH

01 [TpeoGpazoBaHue TPUTOHOMETPHUUECKHX 1
BBIPOKCHU I

92 [TpeoGpazoBaHue TPUTOHOMETPHUYECKHX
BBIPAKCHUU !

93 [IpeobpazoBanne TPUTOHOMETPHUUECKUX 1
BBIPAKCHUH

94 PemeHre TpPUrOHOMETPUYECKUX YPAaBHEHU I 1

95 Pemenne TpUroHOMETPUYECKUX YPABHEHU I 1

96 Pemmenre TpPUTOHOMETPUYECKIX YPaBHEHHH 1

97 Pemenne TpUroHOMETpUYECKUX YPABHEHHU I 1

98 Pemenne TpUTOHOMETPUYECKIX YPaBHEHHM 1

99 Pemenre TpUTOHOMETPUYECKIX YpaBHEHHM 1

100 Pemenne TpUTOHOMETPUYECKIX YpaBHEHHM 1
KonTponsHas padoTa:

101 "TPUrOHOMETPUYECKUE BBIPAKEHUS U 1
TPUTOHOMETPUYECKUE ypaBHEHUA"

102 [TocrienoBaTenbHOCTH, CIIOCOOBI 3a/1aHUS 1

ocjaenoBaTenbHOCTEN. MeTox




MaTeMaTH4eCKOM HUHIAYKIOHUH

MOHOTOHHEBIE U OI'PaHNYCHHBIC

103 nocJieioBaTebHOCTH. MicTopus aHamm3a
OECKOHEUYHO MaJIbIX

104 Apudmernueckast mporpeccust

105 I'eomerpuyeckas mporpeccust
beckoHeuHo yOBIBaroOI@Asi TeOMETpHYIECKAst

106 nporpeccust

107 Cymma 6CCKOHev‘lHO yObIBaIOIIEeH
reOMEeTPUYECKOH ITPOrpeccuu

108 JIMHEeWHbIN U SKCIOHEHIIMATBHBIA POCT
Uucno e. DopMysia CIOKHBIX TPOLIEHTOB
JIMHEWHBIN ¥ 3KCTIOHEHIIHATBHBIN POCT.

109 Yucno e. Dopmyina cI0KHBIX IPOLIEHTOB

110 Hcnonp3oBaHNE IPOTPECCUU VIS PEILICHUS
peanbHBIX 33a7a4 MPUKIAJAHOIO Xapakrepa

11 KonTponbHas padora:
'"TlocinenoBaTeNnbHOCTH U porpeccun”

112 HenpeprsiBHbIE QyHKIIMM U UX CBOICTBA

113 Touka pa3pbeiBa. ACHMITOTHI TparikoB
yHKUMH
CpoiicTBa QyHKIIMH HEMPEPHIBHBIX HA

114 OTpe3Ke

115 CaoiicTBa (hyHKIIMH HEMpPEPHIBHBIX HA
OTpe3Ke

116 Meroz MHTEpPBAJIOB ISl PELICHUS

HEPABEHCTB




MCTOI[ HHTCPBAJIOB IJIA PCHICHU A

117
HEpaBEHCTB

118 Metoa uHTEpBaIOB JUIsl PELLIEHU ST
HEPaBEHCTB

119 IIpuMeHeHne CBOUCTB HEMPEPBIBHBIX
GbyHKIUM U1 peleHus 3a1a4

120 [IpuMeHeHue CBOMCTB HEMPEPBHIBHBIX
GyHKUMM U1 peleHus 3a1a4

121 [lepBast 1 BTOpas mpou3BOJHbIE QYHKITUH

122 Onpez[eneHHUe, TE€OMETPUYECKUI CMBICIT
MPOU3BOAHON

123 OnpeneneHue, PU3NIECKAN CMBICTT
IIPOU3BOAHON

124 YpaBHeHUeE KacaTenbHOH K rpaduky
yHKIHH

125 VYpaBHEHME KacaTeIbHOU K rpaduKy
yHKIHH

126 [Tpon3BomHBIEC HIIEMEHTAPHBIX (YHKITHI

127 [Tpon3BoHbIE dTIEMEHTAPHBIX QPYHKITUN

128 [IponsBoaHast CcyMMbI, TPOU3BEICHUS,
YaCTHOTO M KOMITO3ULIMH (DyHKITH I

129 IIpon3BogHast CyMMbI, TPOU3BEACHUS,
YaCTHOTO U KOMIO3UIIUH (QyHKIU A

130 [TpousBoHas CyMMBI, TPOU3BEICHUS,
YaCTHOTO M KOMIO3ULIMH (DyHKLIHI

131 KonTpoasHas padota: "TIponsBoanas"

132 [ToBTOpEeHME, 00600IICHNE, CHCTEMATH3AIIAS




3HaHuU: "YpaBHeHUA"
133 [ToBTOpenue, 00o0IIeHNE, CUCTEMATU3AIIUS 1
3HaHui: "OyHKIUN"
134 HroroBas KOHTpOJIbHAS paboTa 1 1
135 HroroBast koHTpoJibHAsI paboTa 1 1
136 HOBToPeHI/Ie, 000011IeHEe, CHCTEMAaTH 3l 1
3HAHWUH’
OBIIEE KOJIMYECTBO YACOB I1O 136 10

[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoanyecTBo yacos

KoHnTtpoabHbIe

Bcero
padoThbI

IIpakTH4yeckue
padoTbI

Jara
U3ydeHust

DJIeKTPOHHBIE
M@ poBbIE
o0pa3oBaTeJibHbIE

pecypchl

[IpuMeHeHne Npon3BOAHON K
UCCIIEIOBAaHUIO PYHKIHMH Ha
MOHOTOHHOCTb M KCTPEMYMBI

[IpumeHeHune mpou3BOAHOM K
HCCleIOBaHUIO (PYHKIIUM Ha
MOHOTOHHOCTb U SKCTPEMYMBbI

[IpuMeHeHue NPOU3BOAHON K
UCCIIEI0BAHUIO (PYHKIMM Ha
MOHOTOHHOCTb ¥ 9KCTPEMYMBI

[IpuMeHeHune Mpon3BOAHON K
UCCIIEIOBAHUIO (PYHKIHMH Ha
MOHOTOHHOCTb U KCTPEMYMBI

[IpumeHeHune mpou3BOAHOM K
HCCleIoOBaHUT0 (PYHKIIUM Ha
MOHOTOHHOCTb U SKCTPEMYMBbI

[IpuMeHeHne NPOU3BOAHON K
UCCIIEI0BAHNIO (PYHKIMM Ha
MOHOTOHHOCTb ¥ 9KCTPEMYMBI

Haxoxnerne HanOOIBIIETO U

HaMMEHBUIETO 3HAYCHUS HENPEPBIBHOMN

(GbyHKUIHMHM Ha OTpe3ke

Haxoxnenue HauOOJIBIIETO U




HAMMEHBIIET0 3HAYCHUS HeTIPEPhIBHON
(GyHKIIMU Ha OTpE3Ke

Haxoxnerne HanOOIBIIETO U
HaMMEHBIIETO 3HAaYCHU S HEMPEPHIBHOM
(yHKIIUM Ha OTpE3Ke

10

Haxoxnenune HanGobInero u
HAMMEHBLIETO 3HAYECHU s HENPEPBIBHOU
(GyHKIIMU Ha OTpe3Ke

11

Haxoxnenne HanOOIbILIETO U
HAaWMEHBIIIETO 3HAYCHUS HENPEPhIBHON

(GyHKUIMM Ha OTpe3Ke

12

Haxoxnerne HanOOIBIIETO U
HAMMEHBIIETO 3HAaYCHUS HEMPEPHIBHOM
(yHKIIUM Ha OTPE3Ke

13

[IpumeHeHune npou3BOAHOMN IS
HaXOKJICHUS HAUJIYYIIEr0 PEIICHUS B
NPUKIAAHBIX 3aa4ax

14

[IpuMeHeHne npon3BOAHON IS
HaXO0X/IEHU S HAWJTy4Illero PeLieHUs B
MPUKIAIHBIX 3a/1a4ax

15

[TpumeneHne mpor3BOAHOMN s
OTpeNIeNICHUs] CKOPOCTU U YCKOPEHUS
npoiiecca, 3a1aHHOT0 GOpMYIION HIIH
rpagukom

16

[TpumeneHne mpor3BOAHOMN s
OTpeNIeTICHUs] CKOPOCTU U YCKOPEHUS
npoiiecca, 3a1aHHOT0 GOpMYIION HIIH
rpagukom




17 Komnozunus pyHKInii

18 Komnozunus pyHKInii

19 Kommozunus ¢pyHkinii

20 I'eomerpuueckue oOpa3bl ypaBHEHUI Ha
KOOPJAMHATHOM MJIOCKOCTH

21 I'eomeTpuyeckue 00pa3pl ypaBHEHUM Ha
KOOPJMHATHOM IJIOCKOCTH

29 KonTponrsnas padota: "MccnenoBanue
(GyHKIHI ¢ TOMOIIIBIO MTPOU3BOTHOMN"

23 IlepBooOpazHasi, OCHOBHOE CBOHCTBO
nepBooOpa3HbIX

) [lepBooOpazHbIe 3N1eMEHTaPHBIX GYyHKIHA.

4 [paBuna HaxXOXKACHUS TEPBOOOPA3HBIX

o5 [lepBooOpa3zHbIe AIeMEHTapHBIX (PYHKITHM.
[paBua HaxOXKIECHUS IEPBOOOPA3HBIX

26 Nurerpan. I'eoMeTpu4eCcKuil CMBICI
WHTerpaia
Berancnenue onpenenéHHOro HHTErpaia

27 .
o ¢popmyne Herorona-JleitOuuia

28 Beruncnenue onpenenéHHOro HHTErpaia
no gopmyne HeroTona-JleiiOHuna
[MpumeHeHMe HHTETpaIa I HAX0XKICHUSI

29 TIOMRAACH TIOCKUX GUTYP

30 [IpumeHeHe nHTErpaa sl HaX0XKICHUS
00BEMOB TEOMETPHUYECCKUX TEI

31 [Ipumeps! pemennit AuddepeHInaTbHBIX

YpaBHEHU U




[Ipumeps! pemennit AuddepeHInaTbHBIX

32 .
ypaBHEHU I
MaremaTnyeckoe MOAEIUPOBAHHE

33 peaNbHBIX MPOLECCOB C TOMOUIBIO
muddepeHITnATBHBIX YpPaBHEHHUI

34 KonTponsHas padota: "TleppooOpaznas u
uHTterpan”

35 Tpuronomerpudeckue QyHKIINH, UX
CBOMCTBA U rpaduKu

36 Tpuronomerpuueckue GyHKINH, UX
CBOICTBa U rpaduKu

37 Tpuronomerpudeckue GyHKIIUU, UX
CBOMCTBA U rpaduku

38 Tpuronomerpuueckue GyHKIUU, UX
CBOWCTBA U Tpa(uKH

39 Tpuronomerpudueckue QyHKINH, UX
CBOMCTBA U rpaduKu
OT60p KOpHEH TPUTOHOMETPHUECKUX

40 YpaBHEHHUH C TTOMOIIIBIO
TPUTOHOMETPHUUYECKOH OKPYKHOCTH
OT1OO0p KOpHEHN TPUTOHOMETPHUUIECKUX

41 YPaBHEHHUM C TOMOILBIO
TPUTOHOMETPUYECKOH OKPY>KHOCTH
OT1OOp KOpHEH TPUTOHOMETPHICCKUX

42 YpaBHEHHUM C TOMOIIIBIO
TPUTOHOMETPUUYECKOHN OKPYKHOCTH

43 OT60p KOpHEH TPUTOHOMETPHUECKUX

ypaBHeHI/Iﬁ C ITIOMOIIBIO




TPUTOHOMETPUYECKOH OKPYKHOCTH

Pemenue TPUTOHOMCTPHUCCKUX

44
HEPaBEHCTB

45 Pemenne TpuroHoMeTpuUeCcKux
HEpaBEHCTB

16 Pemenne TpuroHOMeTpUUECKUX
HEPaBEHCTB

47 Perienne TpUroHOMETPUYECKIX
HEPaBEHCTB
KonTponsnas padota: "I paduku

48 TPUTOHOMETPUUYECKUX (PYHKIIHH.
Tpuronomerpudeckue HepaBeHCTBA"

49 OcHOBHBIE METO/IbI PELICHUS
I1OKa3aTeNIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PELICHHS
MOKa3aTeJIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IbI pELICHUS
IOKa3aTeJIbHbIX HEPABEHCTB

59 OCHOBHBIE METO/IbI PELICHUS
MIOKa3aTeNIbHbIX HEPaBEHCTB

53 OCHOBHBIE METO/IbI PELLICHUS
Jorapu(MUUECKX HEPaBEHCTB

54 OCHOBHBIE METO/IbI pELICHUS
Jorapu(pMUUECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI pELICHUS
Jorapu(pMUUECKUX HEPaBEHCTB

56 OCHOBHBIE METO/IbI PELICHUS

Jorapu(MUUYECKX HEPaBEHCTB




OCHOBHBIC MCTO/JIbI PCIICHU A

o UppaIMOHATBHBIX HEPABCHCTB
58 OCHOBHBIEC METOJIBI PEIIICHH S
MppalHOHAIBHBIX HEPABCHCTB
59 OCHOBHBIEC METO/IbI PELICHHS
MppanMOHAIBHBIX HEPABCHCTB
60 OCHOBHBIE METO/IbI pEIICHHSI
MppalOHATBLHBIX HEPABCHCTB
61 I'padmaeckre MeTOMBI pEIICHUS
MppalMOHABLHBIX YPABHCHH I
62 I'paduueckre MeTObI peICHUS
MppanHoOHAIBHBIX YPaBHEHH
63 I'padmyeckre METOABI peLICHUS
MTOKA3aTENbHBIX ypaBHEHUH
64 I'padmaeckre MeTOMbI peIICHHS
MOKa3aTeNbHBIX HEPABEHCTB
65 I'paduaeckre MeTobl peHieHHs
norapu(MHUECKUX YpaBHEHUI
66 I'paduueckre MeTOIBI pEICHHS
JToTapru(MHUECKUX HEPABEHCTB
67 I'padmyeckre METOABI peLICHUS
Jorapu(PMUUECKUX HEPABCHCTB
I'paduaeckure MeTombl pemeHus
68 MOKA3aTEeNbHBIX U JIOTAPU(PMUIECKIX
ypaBHEHU I
I'padmyeckre METOABI peLICHUS
69 MTOKA3aTENbHBIX U JIOTAPH(PMUIECKIX

YpaBHEHU U




70

I'paduueckue mMeToabl peueHus
MOKA3aTENbHBIX U JIOTAPU(PMUIECKIX
HEPaBEHCTB

71

I'paduueckre MeTOIBI pEIICHHS
MOKA3aTENbHBIX U JIOTapH(PMHUECKUX
HEPaBEHCTB

72

KontponbHnas pabora: "HppannonanbHele,
MOKa3aTeNbHbIE U JIOTapu(MUYECKUe
HepaBeHCTBA"

73

KomnnekcHsle uncna. Anrebpanueckas U
TpUTOHOMETpHUUEcKas: (JOPMbI 3aMHCH
KOMIIJIEKCHOTO 4MCJIa

74

KomnuiekcHbie uncna. Anrebpanueckas U
TPUTOHOMETpUUEcKask (OPMBI 3alIUCU
KOMIIJIEKCHOTO 4HClla

75

Apudmernueckue omnepanuu ¢
KOMILJICKCHBIMH YHCJIaMHU

76

ApudmeTrueckue oneparuu ¢
KOMIUIEKCHBIMU M CITaMH

77

N300paskeHre KOMITJIEKCHBIX Yncel Ha
KOOPJAMHATHOM IJIOCKOCTH

78

N300parkeHre KOMITJIEKCHBIX YKcel Ha
KOOPJAMHATHOM IJIOCKOCTH

79

®opmyna Myaspa. KopHu N-oii cTrenenu
13 KOMILJIEKCHOTO YKciia

80

®opmyna Myaspa. KopHu n-oii crenenu
13 KOMIUIEKCHOTO 4YMCJIa

81

HpI/IMeHCHI/Ie KOMIIJICKCHBIX YU CCIT AJIsA




PCUICHU A (1)I/I3I/I‘IGCKI/IX U IrCOMCTPUUYCCKUX
3aJa4

KontponbHnas pabora: "KoMmmiekcHbie

82 |
qucia

83 HarypanbHble U nenslie uynucia

84 HarypanbHble U nensle yucia

85 [IpumeHeHne NpU3HAKOB JETUMOCTH
LETBIX YK CEll

86 [IpumMeHeHne TPU3HAKOB AETUMOCTH
LETIBIX YK Cel

87 [IpumeHeHne NPU3HAKOB JETUMOCTH
nenbix uncen: HOJl u HOK

38 [IpumeHeHne NPU3HAKOB JETUMOCTH
nenbix yncen: HOJl u HOK

89 [IpuMeHeHME TPU3HAKOB ACTUMOCTH
L[ETIBIX YHCEII: OCTATKU [0 MOJYITIO

90 [IpumeHeHne NPU3HAKOB JETUMOCTH
LIETIBIX YK CEJI: OCTATKU 10 MOJYITIO
[IpumeHnenmne Npu3HAKOB JETUMOCTH

91 LEJBIX YhCel: anroput™ EBxmna mis
peleHus 3a7a4 B LEJbIX YHuciax

92 KontponbsHas pabora: "Teopust 1embix
yucen"
Cucrema ¥ COBOKYTHOCTh YPaBHEHU M.

93 PaBHOCHIJIBHBIE CHCTEMBI U CUCTEMBI-
CIIEICTBUS

94 Cucrema u COBOKYITHOCTb YPaBHEHUH.

PaBHOCHIBEHEIC CHCTEMBI M CHCTEMBI-




CICACTBHUA

95 OCHOBHBIE METO/IbI PEIICHUSI CUCTEM U
COBOKYITHOCTEW pallMOHAIBHBIX YPaBHEHU I

OCHOBHBIEC METO/IBI PEIICHUST CUCTEM U
96 COBOKYITHOCTEH MppalnoHaIbHbBIX
ypaBHEHU U

OCHOBHBIC METO/IbI PEIICHUST CUCTEM U
97 COBOKYITHOCTEH TTOKa3aTeIbHBIX
YpaBHEHU U

OCHOBHBIE METO/IBI PELICHUSI CUCTEM U
98 COBOKYITHOCTEH IOKa3aTEIbHBIX
YpaBHEHU

OCHOBHBIE METO/IBI PEIICHHS CHCTEM U
99 COBOKYITHOCTEH JIOTapH(PMHIECKIX
YpaBHEHUU

OCHOBHBIE METO/IbI PEIICHHS] CHCTEM U
100 COBOKYITHOCTEH JIOTApH(PMIICCKIX

YpaBHEHU U

[IpuMeHeHMEe CUCTEM K PEIIEHUIO
MaTeMaTHYeCKUX 3aJau 1 3aJa4d U3

101 pa3nuyYHbIX O0MacTell HayKh U peasibHOMN
KU3HU, UHTEPIIpETaIUs OJTY4EHHbIX
pE3yNbTaTOB

[IpMeHeHue cucTeM K peIeHUI0
MaTEeMaTHYECKUX 33/1a4 U 3a7a4 U3

102 Pa3NUYHBIX 00JIACTEN HAYKH U PEATbHOM
KHU3HU, UHTEPIIPEeTaIUs TOJTy4eHHbBIX

pe3ynbTaToB




HpI/IMeHCHI/Ie HCPABCHCTB K PCIICHUTO
MaAaTEMAaTHYCCKUX 3a1a4 U 3aJa4 U3

103 pa3NUYHBIX 00JIaCTe! HAyKU U PeabHOM
KHU3HU, UHTEPIIpeTaIUs 0JIy4eHHbIX
pe3ynbTaToB
KonTponwsnas padota: "Cucremsl

104 paloHaIbHBIX, HPPALMOHAIBHBIX
MIOKA3aTeNIbHBIX U JIOTAPHU(PMUYECKIX
ypaBHEHUM"

105 PannonanpHble ypaBHEHUS € TapaMeTpamMu

106 PanmonanpHbIC HEpABEHCTBA C
napaMmeTpamu

107 PanmonanbpHbIE CUCTEMBI ¢ TTapaMETPAMHU

108 HppannonansHble ypaBHEHMUS,
HEpaBEHCTBA C apaMeTpamMu

109 HppanroHanbHble CHCTEMBI C
rapameTpamu

110 Iloka3arenbHble ypaBHEHUs, HEPABEHCTBA C
rapameTpamu

111 [TokazarenbHbIE CUCTEMBI C TApaMETPaMHU

112 Jlorapudmuueckie ypaBHEHUS,
HEpaBEHCTBA C [TapaMeTpaMu

113 Jlorapu@muueckue CUCTEMBI ¢
napaMmeTpamu

114 Tpuronomerpuueckue ypaBHEHUS C
rapameTpamu

115 TpuroHoMeTprudecKkre HEpaBEHCTBA C

napaMeTpamu




116

TpuroHomerpuueckue cUCTEMBI C
rapameTpamu

117

[TocTpoenue u uccienoBaHue
MaTeMaTUUYECKUX MOJIEIEeH peambHbIX
CUTYaIU¥ C TOMOIIBIO YPaBHEHUM €
rapaMeTpamu

118

[TocTpoenue u uccienoBaHue
MaAaTEMATHUYCCKUX MOI[GJIGfI PCAIbHBIX
CUTYaIluii ¢ TOMOUIBIO CHUCTEM YpaBHEHU U
C mapaMeTpaMu

119

[TocTpoenue u uccienoBaHue
MaAaTEMATHUYCCKUX MOI[GJIGfI PCAIbHBIX
CUTYaIlMi C TOMOIIBIO CHCTEM YpaBHEHUU
C mapaMeTpaMu

120

KonTponwsnas padota: "3amauu ¢
napameTrpamu’

121

[MoBTOpenue, 0600IIECHNE,
cucTtemaTu3aius 3HaHui: "YpaBHeHUs"

122

[ToBTOpenue, 0600IECHNE,
cucTreMaTtu3anus 3HaHui: "YpaBHeHU "

123

[ToBTOpEeHue, 06001mEeHNE,
cUCTeMaTH3alus 3HaHu|: "YpaBHEHU .
Cucremsl ypaBHEHHH"

124

[ToBTOpenue, 0600IIECHNE,
cucreMarusanus 3HaHuii: "HepaBencrpa"

125

[ToBTOpEeHME, 0600IICHIE,
cucreMarusainus 3Hanuii: "HepaBencrpa"

126

[ToBTOpenue, 06001ICHNE,




cucremaTtusanus 3HaHuii: "HepaBenctpa"

[ToBTOpEeHUE, 0600IIICHIE,

127 cucreMarusanus 3HaHuii: "TIpousBoanas u 1
e€ npuMeHeHue"
[MoBTOpenue, 0600IICHNE,

128 cucreMaru3anus 3HaHui: "TIponsBogHas u 1
e€ npumeHenue"
[ToBTOpEeHue, 06001mEeHNE,

129 cucreMarusanus 3HaHuii: "TlpousBognas u 1
e€ npumeHeHue"
TToBTOpEHME, 0000IIIEHUE

b 9

130 cucreMarn3anus 3HaHui: "MIHTErpan u ero 1
npuMeHeHue"

131 [MoBTOpenue, 0600IECHNE, 1
cucreMarusanus 3HaHui: "OyHkun"

132 [ToBTOpenue, 0600IEHNE, 1
cucreMaTtu3anus 3HaHu: "OyHkiun"

133 BTOpECHMUE, IEHNE, 1
IloBTOpEeHue, 0000ILEHNE
cucreMarusanus 3HaHui: "Oynkiun"

134 HroroBast koHTposibHAs paboTa

135 HroroBast koHTposibHAs paboTa

136 [ToBTOpEeHue, 06001mEeHNE, 1
cHcTeMaTHu3anus 3HaHu

OBILEE KOJIMYECTBO YACOB I1O 136 10

I[TPOTPAMME




YYEBHO-METOUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI IJI51 YHEHUKA

1. Amumor Il A., Komsrua 1O. M., TxauéBa M. B. u gnp. Anrebpa u Havana
MareMaTuueckoro aHanusa. 10—11 wraccel. ba3oBblii 1 yriayOaéHHBIN YPOBHH

METOAUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. labynun M. W., TkauéBa M. B., ®émopoBa H. E. m ngp. Anrebpa u Hayana
MaTeMaTH4ecKoro aHaiu3a. Junakrnyeckue matepuansl. 10 kiacc. bazoBwiid n yriryOnéHHbIN
YPOBHU

2. TkauéBa M. B., ®émopoBa H. E. Anrebpa m Hayaya MareMaTHYeCKOTO aHaIM3a.
Temaruueckue tectsl. 10 knacc. ba3oBblil U yrTyOnEHHBIA ypOBHU

3. ®énoposa H. E. MUzyuenue anreOpsl u Havan aHanu3a. Kaura s yaurens. 10—11 kmacest
4. Illa6byaun M. W., TkauéBa M. B., ®émopoBa H. E. m nap. Anrebpa m Havana
MaTeMaTH4YecKoro aHaiu3a. Jumakrnyeckue Matepuainsl. 11 knacc. ba3oBsiii u yriryOnEéHHbIN
YPOBHU

5. TkauéBa M. B. Anre6pa u Hadajga MaTeMaTHYECKOTO aHaimu3a. Tematudeckue TecThl. 11
Kiacc. ba3oBblil U yrimyOnE€HHBIN ypOBHU

6. Meroauueckre peKOMEHIAINY 10 YUeOHUKY «AnreOpa u Hadana aHanmm3a» 10-11 xmaccer
/ABTOp: AnmumoB IILA., U3natensctBo «lIpocBemerue»

7. Anrebpa u Havana aHanu3za, 10-11 kmaccel, B AByX 4actax. [loypouHoe nmiaaHUpOBaHUE 11O
yue6HuKy Anumona 1L A/ ABTop-coctaButens: [ puroprsena I'.1.

HNPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI UPECYPCBI CETH
HUHTEPHET

1. Poccwuiickas snekrponHas mkosa https://resh.edu.ru

2. DnekrpoHHas OnOIMoTeKa yIeOHUKOB M METOAMYECKUX MaTepuanos http//window.edu.ru/

3. Marepuaisl o MareMaTHKe B EXUHON KOJUTEKIIMHU I (POBBIX 00pa3oBaTEIbHBIX PECYPCOB
https://math. ru/



https://resh.edu.ru/
http://window.edu.ru/
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