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HOACHUTEJBHASA 3AIINCKA

Yuebnblil Kypc «Anrebpa U Hadajga MaTeMaTHYECKOTO aHAN3a» SIBISETCS OJHUM U3
HauOoJee 3HAYMMBIX B MPOTpamMMe CpPeIHEero oOIIero oO0pa30BaHHUsA, MOCKOJbBKY, C OJHOU
CTOPOHBI, OH 00€CNeunBaeT WHCTPYMEHTAIBHYIO 0a3y Ml M3y4CHHS BCEX E€CTECTBEHHO-
HAY4HBIX KypCOB, a C APYroil CTOPOHBI, (POPMHUPYET JTOrHUECKOe U aOCTPAKTHOE MBILLICHUE
o0yy4aromuxcsi Ha ypoBHE, HEOOXOIUMOM JIJIsl OCBOEHHUSI WH(POPMATHKH, OOIIECTBO3HAHUS,
HCTOPUH, CIIOBECHOCTH U JpPYyruX IUCHMIUIMH. B pamkax JaHHOro y4deOHOTO Kypca
oOydJaromuecs OBJIAJCBAIOT YHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHOW HAayKd, KOTOpas
bopMyIHpyeT CBOU AOCTIKEHHSI B MATEMAaTUIECKON opme.

Y4ebHbIil Kypce anreOpbl 1 Haual MaTeMaTHYECKOTO aHajIn3a 3aKJIaIbIBaeT OCHOBY IS
YCIIEUIHOTO OBJAJEHUs 3aKoHAMH (PU3MKH, XUMUHU, OHOJOTMH, MOHHUMAHUS OCHOBHBIX
TEH/ICHINI Pa3BUTUSI IKOHOMHKH M OOIECTBEHHOH JKWU3HU, TIO3BOJISIET OPUEHTHPOBATHCS B
COBPEMEHHBIX IHU(PPOBBIX U KOMITBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO UCIIOIB30BATh MX JIJIS
JanpHEHIero o0pa3oBaHWs W B TOBCEIHEBHOW >KM3HU. B TO ke BpeMs OBIajcHUE
a0CTPaKTHBIMM M JIOTHYECKH CTPOTUMH KOHCTPYKLUHUSMHU aireOpsl U MaTeMaTH4eCKOTO
aHalM3a pa3BUBAET YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTD,
JOKa3bIBaTh YTBEPKACHUS C IIOMOIIBIO HHIYKIIUU U PACCYKIIATh IEAYKTUBHO, UCTIOIB30BATh
00001IeHIe U KOHKPETU3alHI0, abcTparupoBaHue M aHAIOTHI0, (OPMUPYET KPeaTUBHOE U
KPUTUYECKOE MBIIIICHHE.

B xoxe m3ydenus yueOHOro Kypca «Ajiredpa M Hadaja MaTeMaTUYECKOTO aHAIN3a
oOyyaromuecs: MoJy4yaloT HOBBIM OMBIT PEUICHUs MPHUKIATHBIX 3a7ad, CaMOCTOATEIBbHOTO
MOCTPOSHHSI MAaTEMATUIECKIX MOJICNICH PeaNbHbIX CHTYallUid, MHTEPIPETANUN TOTYYCHHBIX
peIIeHHIA, 3HAKOMSATCS ¢ PUMEPAMH MAaTEeMaTUIECKAX 3aKOHOMEPHOCTEH B MPHUPOJIE, HAYKE
M UCKYCCTBE, C BBLAAIOIIUMUICS MaTEMATUIECKIMH OTKPHITUSMHU U UX aBTOPaMH.

VYuebHbIil Kypc 00NazaeT 3HAUYUTENBHBIM BOCIUTATEIBHBIM IMOTEHIIMAIOM, KOTOPBIH
peann3yeTcsl Kak depe3 y4eOHbI MaTepual, COCOOCTBYIOMUN (POPMUPOBAHUIO HAYYHOTO
MHUPOBO33pEHHUs, TaKk U 4epe3 creuupuky y4yeOHOW JAesITeNbHOCTH, TpeOyromen
IPOOJDKUTEIPHON KOHIIEHTPAllMd BHUMAHHUS, CaMOCTOSATEIBHOCTH, AaKKypaTHOCTH W
OTBETCTBEHHOCTH 32 MOJYUYCHHBIH pe3ysbTar.

B ocHoBe meronuku oOyueHus aiaredpe M HadajgaM MaTeMaTHYeCKOTO aHAJIN3a JICKHUT
JESITeTbHOCTHBIN MMPUHIINT O0YYCHHUS.

B crpyktype yuebHOro Kypca «Anrebpa M Hayajla MaTeMaTHYECKOTO aHaIU3a»
BBIJICJICHBI CJIEAYIONIUE COAEPIKATEIbHO-METOAUYECKUE JUHUU: «YKciaa W BBIYUCICHUS,
«DyHKkIMH U TpaQuku», «YpaBHEHUS U HepaBeHCTBa», «Hauama MaTeMaTH4ecKoro
aHanmm3ay», « MHOXecTBa ¥ JIOTHKa». Bce OCHOBHBIE CONEPkKATEIHHO-METOINICCKHIE JINHUU
M3Y4al0TCs Ha MPOTSHKEHUH ABYX JIET 00y4eHHs Ha ypOBHE CpelHero obIiero oopa3zoBaHus,
€CTeCTBEHHO [OTOJIHSS JPYyr JApyra M TOCTENCHHO HACHIIIAsACh HOBBIMA TEMaMH |
pasnenamu. JlaHHBIA y4eOHBIH KypC SIBISIETCSI MHTETPATUBHBIM, MOCKOJIBKY OOBEIUHSET B
cebe colep)KaHME HECKOJbKMX MaTeMaTH4YeCKUX JUCIUIUIMH, TaKUX Kak anredpa,
TPUTOHOMETPHSI, MATEMATUYECKUN aHAIIN3, TEOPHS MHOXKECTB, MaTeMaTH4YEeCKas JIOTUKA U
apyrue. Ilo wMepe Toro kak oOydaromuecs OBJIaAeBalOT Bc€ Oosiee  MUPOKUM



MaTEeMaTUYECKUM anmapaToM, y HUX MOCIEI0BAaTEIbHO (POPMUPYETCSI M COBEPIIEHCTBYETCS
YMEHHUE CTPOUTh MATEMAaTUYECKYIH) MOJICNIb PEAJbHOW CHUTyallud, NPUMEHSTh 3HAHUA,
NOJIyYCHHbIE TMPU HM3YYEHHM Yy4yeOHOTO Kypca, Uil PEIIeHHs CaMOCTOSITEIbHO
chOpMyIUPOBAHHONW MaTeMaTUYECKOM 3a/1auu, a 3aT€M UHTEPIPETUPOBATH CBOI OTBET.

ConepxaTenbHO-METOANYECKAasT JuHUS «Yucima W BBIUKUCICHUS»  3aBEpLIAET
(dhopMHUpOBaHNE HABBIKOB MCIIOIH30BAHUS JICUCTBUTEIBHBIX YHCEI, KOTOPOe ObUIO HaYyaTo Ha
yYpOBHE OCHOBHOTO 001ero oOpa3zoBanusa. Ha ypoBHe cpemnero oOuiero o0pa3oBaHUs
oco0oe BHUMaHHE YyJnensieTcs (OPMHUPOBAHWIO HABBIKOB PAIMOHAJIBHBIX BBIUYMUCICHUH,
BKJIIOUAIOMIMX B ce0s HMCMIOJB30BAHHME PA3IMYHBIX (DOpPM 3amMcH uucia, YMEHHE J1eNaTh
MPUKUAKY, BBIOJIHATh MPUOIMKEHHBIE BBHIYUCIICHHUS, OLICHUBATHh YKCIIOBBIE BBIPAKEHUS,
paboTath C MaTeMaTHYECKUMU KOHCTAaHTAMHU. 3HAKOMbIE OOydYaroIIMMCS MHOXECTBa
HATypaJbHbIX, LEJIBIX, PALIUOHAIBHBIX U JECUCTBUTEIIBHBIX YUCEN JOMOJHAOTCS MHOKECTBOM
KOMIUIEKCHBIX YHuCell. B KaXa0M U3 3TUX MHOXECTB PAaCCMaTPUBAIOTCS CBOMCTBEHHBIE €EMY
cnenuduUecKre 3aladyd W OMepalud: JCICHHWE HaIeJI0, ONEePUPOBAHHE OCTaTKaMH Ha
MHOKECTBE IIEJIbIX YHUCEJ, OCOOBbIE CBOMCTBA PAIMOHAIBHBIX W UPPAIMOHAIBHBIX YHUCEI,
apupMETHIECKUE OIepalud, a TaKKe W3BJICUCHHE KOPHS HATypalIbHOW CTENEHW Ha
MHOKECTBE KOMIUIEKCHBIX 4Hcel. braromapss mnocienoBaTelIbHOMY pACIIMPEHUIO Kpyra
VCHIOJIB3YEMBIX YHUCEI U 3HAKOMCTBY C BO3MOJKHOCTSMM HX IPUMEHEHUSA Ui PELICHUS
pPasTUYHBIX 3a7a4 (HOPMHUPYETCS MPEICTaBIEHNE O CAMHCTBE MATEMAaTHKW KaK HAyKd U e
pOJIM B TOCTPOCHHH MOJCNICH pPEATbHOTO MUpPa, MIHUPOKO HCIOIB3YIOTCS 0000IICHUE U
KOHKpETH3aLus.

Jluans «YpaBHEHUST UM HEPABEHCTBA» pEAJU3YETCsl HA MPOTSKEHHUU BCEro oOydyeHHs Ha
YPOBHE CpenHero oOmero o0pa3oBaHUs, IOCKOJbKY B KaxaoM paszzaene [IporpaMmel
IIPENYCMOTPEHO PEILIEHUE COOTBETCTBYIOLIMX 3aj1ad. B pe3ynbrare oOywaromiuecs OBJIaJEBarOT
pa3IMUHBIMU ~ METOAAMM  PELIEHUs  PAlUOHAIbHBIX, HPPALMOHAIbHBIX, IOKa3aTEJbHBIX,
Jorapu(MUYECKHX M TPUTOHOMETPHUYECKHX YpaBHEHWH, HEPABEHCTB M CHUCTEM, a TaKXKe 3ajad,
cojepxaiux mnapaMmerpsl. [lonmydeHHble yMEHMsS IIMPOKO HCIOJB3YIOTCS INPH HCCIEIOBAaHUU
(GyHKIMI C TOMOIIBIO MPOU3BOAHOM, PU PEIICHUHU MPHUKIATHBIX 33a1a4 M 3a7]a4 Ha HaXOXKICHHE
HauOOJIBIIMX W HAaUMEHbIIUX 3HaueHuil ¢yHkuuu. [laHHas copepkarenbHas JUHHS BKIHOYAET B
cebs Takke (QopMHpOBaHME YMEHHHA BBIMONHATH pacdy€Tel MO QopmyiaMm, NpeoOpa3oBaHUs
palMOHAJIBHBIX, UPPALMOHAIbHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHUH, a TAKKE BBIPAXKEHUH,
COAepXalluX CTeNeHn u Jorapumel. brmaromaps wu3ydeHuio anreOpamyeckoro MaTepuana
IPOUCXOAUT  JlalbHEWIee  pa3BUTHE  AITOPUTMHUECKOTO U aOCTPAKTHOIO  MBIIUICHUS
oOyyarommxcsi, (HopMHUPYIOTCS HaBBIKH JEIYKTUBHBIX PacCyXAECHUH, pabOTBl C CHUMBOJBHBIMU
dbopmamH, NpPEICTABIECHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJE PABEHCTB U HEPABEHCTB.
Anrebpa mpemraraer 3Q(QeKTHBHBIE MHCTPYMEHTHI IS PEIICHUS MPAKTHUYECKUX M €CTECTBEHHO-
Hay4HbIX 3a/1a4, HATrJIsJHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKa HAYKU.

ConepxartenbHo-MeToandeckass duHUA «DyHKIMH W TrpaduKm» TECHO TNeperuieTacTcsl ¢
JAPYTUMU JIMHUSAMU Y4€0HOTO Kypca, MOCKOJIbKY B KaKOM-TO CMBICIE 337a€T MOCIEA0BATEIbHOCTD
u3ydyeHuss Marepuana. l3yuenue  cTemeHHOH, NOKa3aTeNbHOW,  Jorapu@MUYECKOW U
TPUTOHOMETPUYECKHUX (PYHKIHUU, MX CBOWCTB M Irpa)uKOB, UCIIONB30BaHUE (HYHKIMNA I PEIICHHS
3aja4 U3 JIpYrux y4eOHbIX MPEIMETOB U PEAbHOW KU3HU TECHO CBSI3aHO KaK ¢ MaTeMaTU4YECKUM
aHaJIM30M, TAK U C PEIICHUEM YpaBHEHUU U HepaBeHCTB. IIpu 3TOM Oosbllloe BHUMAHHE yIEISETCS



(OpMHUPOBAaHUIO YMEHMsI BbIpaxkaTb (OpMyJaMH 3aBUCHUMOCTH MEXIY Pa3IUYHbIMHM BEIMYUHAMM,
WCCIIEZIOBATh TONYYeHHbIE (YHKIMH, CTPOMTh HMX rpaduku. Marepuan 3TOil conep:KaTelbHON
JIMHUY HalEJIeH Ha Pa3BUTUE YMEHMM M HABBIKOB, MO3BOJIIIOLIUX BBIPAXKaTh 3aBUCUMOCTU MEXKIY
BEIMYMHAMH B DPA3IMYHON (opMe: aHATMTUYECKOH, rpaduueckoil u cimoBecHol. Ero m3yuenue
CIOCOOCTBYET Pa3BUTUIO AJITOPUTMUYECKOI'O MBIIIJIEHHUS, CIOCOOHOCTH K OO0OOIIEHUI0 U
KOHKPETHU3alll1, UCIIOJIb30BAHHUIO aHAJIOTUH.

ConepxarenbHas nuHMS «Hadana MareMaTHyecKoro aHaiau3a» I103BOJSET CYIIECTBEHHO
pacIIMpUTh KPYr Kak MaTEMaTHYECKUX, TaK U MPUKIAJAHBIX 3a/1a4, JOCTYIHbIX 00y4aroIIUMCsl, TaK
KaK y HUX HOSBISETCS BO3MOXHOCTb CTPOUTh TIpadUKH CIOXKHBIX (YHKIMH, ONpeneisaTh HUX
HauOONbIINEe M HAaUMEHBIINE 3HAYCHHS, BBIYUCIATH IUIoOmaan GUryp u oObEMBI Tell, HaXOJUTh
CKOPOCTM WM YCKOpPEHMs IpoueccoB. JlaHHas coaepxaTellbHAas JIMHHUS OTKPBIBA€T HOBBIE
BO3MOHOCTU TOCTPOECHHSI MAaTEMaTHUYECKUX MOJENEH pealbHbIX CUTYyalUil, TO3BOJISIET HAXOIUTh
HawIydlllee peHIeHWEe B NPUKIAJHBIX, B TOM YHCJE COLUAIbHO-JKOHOMHYECKHUX, 3ajadax.
3HaKOMCTBO C OCHOBaMH MAaT€MaTHYE€CKOIO aHajm3a CHOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO,
(OpMaJIbHO-JIOTUYECKOIO M KPEATUBHOTO MBIIUICHUS, (OPMHUPOBAHMIO YMEHHUH pacro3HaBaTh
NIPOSBJICHUS 3aKOHOB MaTeMaTHKW B HayKe, TEXHHKE W HCKyccTBe. OOyuaromuecs y3HAKOT O
BBIJIAIOLIMXCSl PE3yJbTaTax, IMOJIYYEHHBIX B XOJAE Pa3BUTHUS MAaTEMaTHKU KaK Hayku, U 00 uX
aBTOpax.

ConeprxatenbHO-MeTOANYeCKast TMHUS «MHOKECTBA M JIOTUKa» BKIIOYAET B CE0sl IEMEHTHI
TEOPUHM MHOKECTB U MaTEMaTHUYECKOW JIOTHMKU. TeOopeTHMKO-MHOXECTBEHHBIE IPEACTABICHUS
MPOHU3BIBAIOT BECh KYPC IIKOJBHON MAaTeMaTHKW U MPEAJIaraloT HanOojee YHHUBEPCAIbHBIN S3BIK,
OOBbEMHAIONIMI BCe pa3fenbl MaTeMaTUKU M €€ MPWIOKEHUH, OHM CBS3bIBAIOT pa3HbIE
MaTEMaTUYECKUE JAUCLUMIUIMHBI U WX MPWIOKEHUS B eauHoe uenoe. lloaTomy BaXHO JaTh
BO3MOXKHOCTh 00ydYarolieMycs IOHUMaTb TEOPETUKO-MHOXECTBEHHBIH S3bIK COBPEMEHHOM
MaTEMaTUKHU U UCIOJb30BATH €ro Ul BBIPAXKEHMSI CBOUX MbICIEH. /[pyrum BakKHBIM HMPU3HAKOM
MaTeMAaTUKU KaK HayKH CleIyeT INpU3HAaTh CBOWCTBEHHYIO €M CTPOrocTh OOOCHOBAHHUH W
CJIEIOBAaHUE OIPEACIEHHBIM IpaBUIaM IMOCTPOEHUS JOKAa3aTelIbCTB. 3HAKOMCTBO C 3JEMEHTaMH
MaTeMAaTUYEeCKOW JIOTMKM CHOCOOCTBYET pAa3BUTHIO JIOTMYECKOI'O MBIIUIEHUS O0ydYaroIuxcs,
MO3BOJISIET UM CTPOHUTH CBOM PACCYXIEHHUS Ha OCHOBE JIOTMYECKUX MpPaBHI, (POPMHPYET HABBIKH
KPUTHUYECKOTO MBILIUICHHUSL.

B yueOHOM Kkypce «AnreOpa ¥ Hauaja MaTEMaTHYECKOTO aHAIM3a» IMPUCYTCTBYIOT
OCHOBBl ~MAaTEMaTHYECKOTO MOJCIMPOBAHUSA, KOTOPhIE MPHU3BAHBI CIIOCOOCTBOBATh
(GhOpMHUPOBAHHUIO HABBIKOB MOCTPOCHUS MOJENICH PEaIbHBIX CUTYyaIlil, UCCIAEAOBAHUS ITUX
MOJIeJIeld ¢ TOMOINBIO ammapara anreOpbl W MAaTeMaTHYeCKOTO aHalln3a, WHTEPIPETAIIuU
IIOJIy4YEHHBIX pe3yJIbTaTOB. Takue 3alaHus BIUIETEHBbI B KaXKIbl U3 Pa3€iOB IIPOrPAMMEI,
MIOCKOJIbKY BECh MaTepuall yY4eOHOro Kypca IIMPOKO MCHOJb3YeTCa JUisl pelieHus
NpUKIAAHBIX 3amad. [lpu  pemeHnr pealbHBIX MPAKTHYECKUX 3aaad  00ydaroruecs
Pa3BUBAIOT HAOMIOAATEIIBHOCTh, YMEHHE HAXOJWTh 3aKOHOMEPHOCTH, aOCTparmpoBaThCA,
UCIOJIb30BaTh AHAJIOTHIO0, 0000IIATh U KOHKPETU3UPOBATh MpoliemMy. JlesTelbHOCTh 10
(OpMHUPOBAHNIO HABBIKOB PELICHUS MPUKIIAHBIX 33724 OPTaHU3yeTCsl B MPOIECCE U3YUECHUS
BCEX TeM Y4eOHOro Kypca «Anredpa U Hayajaa MaTeMaTHYECKOTO aHAIN3a.

Ha wusydenme ydeOHOrOo Kypca «AnreOpa W Hayajga MaTeMaTHYECKOTO aHaIu3a»
oTBoauTCs 272 4vaca: B 10 kiacce — 136 gacoB (4 yaca B Henento), B 11 kimacce — 136 yacos
(4 yaca B HEZIEIIIO).



COIAEPKXAHUE OBYUEHUA
10 KITACC

Yuciaa 1 BIYUCICHUA

Panmonanehple  unciaa. OOBIKHOBEHHBIE M JIECATUYHBIE  JpOOM, IPOLIEHTHI,
OeckoHeuHble Tepuoanueckue Apodu. [Ipumenenue ApodOel W TPOLEHTOB Ui PEIICHUs
IIPUKJIAIHBIX 33124 U3 PA3JIMYHBIX OTPACIIEW 3HAHUU U PEAIbHOW JKU3HU.

JeiicTBuTenbHbIE yncia. PainoHanbHbIE U MPPALMOHATIBHBIE YUCIa. ApU(pMETHUECKHE
OIlEpaliy C JEHCTBUTEIBHBIMU YUCIAMU. MOyJIb AE€MCTBUTEIBHOTO YUCIIA U €TI0 CBOMCTBA.
[TpuOn>x€HHbIE BBHIYMCIEHUS, IpaBUIa OKPYIJIEHUs, NPUKHUJKA W OLEHKa pe3yjbTara
BBIUYHCIICHUU.

Crenenp c nenbiM nokaszateneM. buHom Herorona. Hcnonb3oBaHue MOoAXoAsuiei
GopMbl  3amMcH  JEMCTBUTENBHBIX YHCEN JUI pEIICHUS MPAaKTUYECKUX 3anad U
IIPEICTABIICHUS TaHHBIX.

ApudmeTHuecKkuii KOpeHb HATYPAJIbHOM CTENIEHU U €r0 CBOICTBA.

CreneHp ¢ palMOHAIbHBIM IIOKA3aTeIeM U €€ CBOMCTBA, CTENEHb C JEHCTBUTEIbHBIM
ITOKA3aTEeJIEM.

Jlorapudm uucna. Cpoiicta sorapugma. JlecaTuunble U HaTypaabHbIE JOrapu(MBbI.

CuHyC, KOCHHYC, TAHT€HC, KOTAHI'€HC YHCIIOBOTO apryMeHTa. APKCHUHYC, apKKOCUHYC U
APKTAHT€HC YHCIIOBOI'O ApTryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxzaecTBa M TOXIECTBEHHbIE IPEeOOpa3OBaHUA. YpPaBHEHUE, KOPEHb YPABHEHMS.
PaBHOCHIIBHBIE YpaBHEHHUsI M ypaBHEHUsA-CIeACTBUA. HepaBeHCTBO, peieHne HEPaBEHCTBA.

OCHOBHbIE METOJbl PEIICHUS LEIbIX M JIpOOHO-pallMOHANBHBIX YPAaBHEHHH U
HEpPABEHCTB. MHOTOWIEHBl OT OJHOM NEPEMEHHOM. [leneHne MHOro4jieHa Ha MHOTOWIEH C
ocratkoM. Teopema be3y. Muorounens! ¢ uensiMu kodddunuentamu. Teopema Buera.

IIpeoOpa3oBaHus YMCIOBBIX BBIPAKEHUM, COEPIKALUX CTENIEHU U KOPHH.

HppauvoHaneHble  ypaBHEHMs. (OCHOBHBIE METOABI PEIICHUS HUPPALUOHAIBHBIX
YpPaBHECHUM.

[Toka3zaTenbHble ypaBHEHUSI. OCHOBHBIE METObI PEIICHMS OKA3aTEIbHbBIX YPABHEHUM.

[IpeoOpa3oBanue BbIpaXeHHM, COEPIKALIUX JTOTapU(PMBI.

Jlorapudmuueckne ypaBHeHHsA. OCHOBHBIE METOJBl pPEIICHUS JOrapu(pMUUECKUX
YPaBHECHUU.

OcHoBHble TpuroHomerpuueckue (Gopmynsl. [IpeobpazoBanne TPUTOHOMETPUUECKUX
BbIpaXEHNU. Pelienne TpuroHOMEeTpUYECKUX YPaBHEHUN.

Pemienne cucreM NMHENHBIX ypaBHEHMH. Marpuiia CUCTEMbI JTMHEHMHBIX YpaBHEHUM.
Onpenenurens MaTpULbl 2X2, €r0 TEOMETPUYECKUN CMBICI M CBOWCTBA, BBIYMCICHUE €TI0
3HAYCHHUs, NPUMCHEHHUE ONPENCIUTENS JUIsl PELICHHUs CUCTEMBbl JIMHEHMHBIX YPaBHEHUM.
Pemienne nmpukiagHeIxX 3a7a4 ¢ MOMOLIBIO CUCTEMBI JIMHEWHBIX ypaBHeHuM. MccnenoBanue
IIOCTPOEHHOM MOJIEININ € IIOMOIIBIO MAaTPULL U OIIPENEIIUTEIIEH.

ITocTpoeHne MaTeMaTH4eCKUX MOJIEIEH PEAIbHOM CUTyalluy ¢ IOMOIIBK YPAaBHEHUN U
HepaBeHCTB. [[puMeHeHne ypaBHEHUI U HEPABEHCTB K PELICHUI0 MaTEMAaTUYECKUX 3a1ad U
3a]a4 U3 pa3IUYHbIX 00J1aCTel HAyKU U pealbHOM JKU3HH.



DYyHKIUHN U TPAPUKHU

Oynkums, crnocoOsl 3ananus GyHkuuu. B3anmuo oOpatnbie ¢ynkiuu. Kommosunums
¢byukiuit. ['paduk pyHKnM. IaeMeHTapHbIe TpeoOpa3zoBaHus rpa@uKoB PyHKIIHUMA.

OOnacTe ompeneneHUss W MHOXKECTBO 3HaueHuUd ¢QyHkuumu. Hymm  QyHkoum.
[IpomexxyTkn 3HaKomocTossHCTBA. UETHhie u Heu€THhie (yHkuu. I[lepuogmdeckue
bynakun. IIpoMexxyTku MOHOTOHHOCTH (PyHKIMH. MaKCUMyMbl U MUHUMYMbI (DYHKIIHH.
Haubonbiiee n HauMeHblIee 3HaueHNUs (PyHKLINU Ha IPOMEKYTKE.

JIluneliHasg, KBagpaThyHas M JpOOHO-IMHEWHas  (QYyHKUUU.  DJIEMEHTapHOE
HCCIIEJOBAaHUE U IOCTPOCHUE UX I'Pa(PUKOB.

Crenennas ¢GyHKIUS C HATYpaJbHBIM U LIEIbIM Noka3ateneM. E€ cBoiicTBa u rpaduk.
CpoiicTBa 1 rpaduK KOpHs N-Oi CTENeHU Kak (QyHKIUU OOpaTHOW CTENEHU C HAaTypalbHBIM
[IOKA3aTeJIEM.

[TokazarenpHass u Jjorapugmuueckas (QyHKOUH, UX CBOMCTBA U  rpadukH.
Hcnonb3oBanue rpadukoB QyHKIUN I PELICHUS] YpaBHEHUI.

TpuronomeTrpudeckasi OKPYXHOCTb, ONpPEAEICHUE TPUTOHOMETPHUUECKHX (DyHKIMH
YUCJIOBOTO apryMEHTA.

OyHKIMOHAIBHBIE 3aBUCHUMOCTH B pPEANbHBIX IIpoleccax M sBICHUAX. ['padpuku
peanbHbIX 3aBUCUMOCTEM.

Hayaja MaTeMaTH4eCKOro aHaju3a

ITocnemoBaTenbHOCTH, CIIOCOOBI 3aJIaHUs MOCJIEJOBATEIbHOCTEH. Meton
MAaTEMaTUYECKOM MHIYKIMH. MOHOTOHHBIE M OTPAaHUYEHHBIE IIOCIEAOBATEIBHOCTH.
HcTopust BO3HUKHOBEHUSI MaTEMATUUECKOTO aHAIM3a KaK aHaJIn3a OECKOHEYHO MaJlblX.

Apudpmernueckas W TeoMeTpuyeckas mporpeccu. beckoHeyHO —yObIBaromias
reomerpuueckas mnporpeccus. Cymma OecKOHEYHO YOBIBAalOIIEH TeOMETPUYECKON
nporpeccuu. JIMHEWHBIM M JKCIOHEHIMANBHBIM pocT. Yucmo e. Popmyiia CHOXKHBIX
IpOLEHTOB. Mcnons30BaHWE NPOTPECCUU Ul PELICHHs PEalbHBbIX 3a7ad IPUKIATHOTO
Xapakrepa.

HenpepeiBHble (QYHKIMM W HX CBOWMCTBA. TOYKM pa3pbiBa. ACHMITOTHI TI'padHKOB
¢bynkuii. CBoiicTBa (QyHKIMN HEMPEPHIBHBIX HA OTpe3Ke. MeToa MHTEpPBaJIOB AJIsl PEeIICHUs
HepaBeHCTB. [IpuMeHeHne CBONCTB HeMPEePhIBHBIX (DYHKIUHN AJISl peLIeHHs 3a1a4.

Ilepass u BrTOpas mnpousBoaHble (yHKuMU. OmnpeneneHue, TIEOMETPUUECKUNA U
(bu3uyecKuil CMBIC MPOU3BOHON. YpaBHEHHE KacaTeIbHOU K TpauKy QyHKIIUH.

[IpousBoaubie snemeHTapHBIX GyHKIUA. [lpom3BogHas CyMMbl, NpPOU3BEACHMUS,
YACTHOTO M KOMITO3ULIUU (DYHKITUH.

MHoskecTBa M JIOTHKA

MHO€ECTBO, OIEpallMyd HaJ MHOXECTBaMHU M HMX CBOMCTBA. Jluarpammbl Oiiepa—
Benna. IIpuMeHeHHE TEOPETHMKO-MHOKECTBEHHOIO ammapara JUuisl ONHUCAaHHs peabHBIX
MPOLIECCOB U ABJICHUH, IPU PEUICHUH 3a/1a4 U3 IPYTUX yUeOHBIX MPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO  MaTeMaTHYeCKOTO  OOBEKTa,  CIIEJCTBHE,
JI0Ka3aTeJIbCTBO, PABHOCHIIBHBIE YPABHEHHSI.



11 KUIIACC

Yucsa 1 BbIYUCICHUSA

Harypanbnpie n nensie yucna. [IpuMeHeHMe NPU3HAKOB AEIMMOCTH LEJIBIX YHUCEIL,
HauOonbIMi o0muit aenurensd (nanee — HOJl) u HammeHbiiee oOliee KpaTHoe (nanee —
HOK), octaTkoB no Mojynto, anroputMma EBkiua ajist peiieHus 3aj1a4 B LEJbIX YHCIIax.

KommnekcHpie uymcma. Anrebpanyeckass W TPUTOHOMETpUYECKas (OPMBI 3amucu
KOMIUJIEKCHOTO  4Hclia. Apu(pMETHYECKHe Omepalud ¢ KOMIUIEKCHBIMU  YHCIAMHU.
N300pakeHre KOMILJIEKCHBIX YHCEJN Ha KOOpJIMHATHOM mockocTH. Dopmyna Myaspa.
KopHu n-oii creneHu U3 KOMIUIEKCHOTO 4ucia. [[puMeHeHMEe KOMIUIEKCHBIX YHUCEN IS
pereHus: GU3NIECKUX U TCOMETPUUECKHX 3a]1ad.

YpaBHeHHs U HEPABEHCTBA

CucremMa M COBOKYIIHOCTb YPaBHEHUN M HEPABEHCTB. PaBHOCWIIbHBIE CUCTEMBI U CUCTEMBI-
ciencTBUsA. PaBHOCUIIBHBIE HEPABEHCTBA.

OTOOp KOpHEW TPUIOHOMETPUUECKHX YPABHEHUI C IOMOIIBIO TPUTOHOMETPUUECKOU
OKpPYXHOCTHU. PenieHre TpuroHoMETpUYECKUX HEPABEHCTB.

OCHOBHBIE METO/IBI PEIICHUS MOKA3aTEIbHBIX U JIOTapU(PMUIECKUX HEPABEHCTB.

OCHOBHBIE METO/IBI PEIIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METO/Ibl PELIECHUS CUCTEM U COBOKYIHOCTEH pallMOHAIbHBIX, UPPALlMOHAJIbHBIX,
NOKa3aTeJbHBIX U JOrapu(MUYECKUX ypaBHEHHH.

VYpaBHEHMS, HEPABEHCTBA U CUCTEMBI C ITApaMETPAMH.

[IpumeHeHre ypaBHEHM, CUCTEM U HEPABEHCTB K PELIEHUI0 MaTEMaTHUECKHX 3a7a4d U 3ajad
U3 PA3INYHbIX 00JacTel HAyKU U peaibHOM KM3HH, MHTEPIPETaL|s MOTYYEHHbIX PE3YyIbTaTOB.

DyHKUUH U TPaPuKu

I'papuk xommoszunum GyHKIMHA. ['eomerpuueckue oOpa3bl ypaBHEHMM W HEPAaBEHCTB Ha
KOOPAMHATHOM MJIIOCKOCTH.

Tpuronomerpuueckue GyHKINU, UX CBOWCTBA U IpaUKH.

['padmueckre MeTonbl peuIeHus YpaBHEHHU M HEpaBEHCTB. | paduueckue METOIB pelieHus
3a/1a4 ¢ apaMeTpaMHy.

Hcnons3oBanne rpadukoB (QYHKIMNA 711 MCCIETOBAHHMS MPOIECCOB M 3aBHCHMOCTEM,
KOTOpbI€ BO3HUKAIOT IIPU PELICHUH 3ajad U3 APYTrux y4eOHBIX IPEIMETOB U PEAIbHON KU3HHU.

Havana MmareMaTH4eCKOIo aHAIHM3a

[Ipumenenne TpPOM3BOAHON K MCCIENOBAaHHIO (DYHKIMH HA MOHOTOHHOCTh U JKCTPEMYMBI.
Haxoxxienne Han6oIbIIero 1 HAaMMEHBIIETo 3HaUeHUH HEeNPepbIBHON (YHKIIMU Ha OTPE3Ke.

[IpumeHeHre MPOU3BOAHOM JJIsl HAXOXKJIEHUSI HAWIYUILEro pelieHusl B MPUKIAJHBIX 337a4ax,
ISl OTIPENIETICHUs] CKOPOCTH U YCKOPEHMS ITpoLecca, 3aJaHHOro (JopMyJI0i WiiH rpaduKkoM.

IlepBooOpa3Hasi, OCHOBHOE CBOMCTBO NepBO0Opa3HbIX. llepBooOpa3Hble 31€MEHTAPHBIX
¢bynkumii. [IpaBuna HaxoXAeHUs IEPBOOOPA3HBIX.

Wuterpain. I'eomerpuyeckuil CMbICI MHTErpaia. BelanciaeHne onpenenéHHoro HHTerpaia 1o
dbopmyne Herorona-JIeionuna.

[Ipumenenne wuHTErpajga A HAXOXKIACHHS IUIOMAAed TIIockux ¢uryp u 00bEMOB
reOMETPUYECKUX TEJ.

[Tpumeps! pemenuit nuddepeHInanbHbIX ypaBHEHHA. MaTeMaTHuecKoe MOJEIUPOBAHNE
peasbHBIX MPOLIECCOB € MOMOIIbIO U (hepeHIINATBHBIX YPAaBHEHUH.



I[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA YUEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBI YPOBEHL) HA
YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUNA

JINYHOCTHBIE PE3YJIBTATBI

1) rpamaIaHCKOro BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh TPAXKAAHCKON MO3ULIMM OOyYaroUmlerocs Kak aKTUBHOTO H
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA, IPE/ICTABIEHNE O MATEMAaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUSL PA3IMYHBIX CTPYKTYp, SIBJICHUH, MPOIEIyp TPaXTaHCKOTO OOIIeCTBa
(BBIOOPBI, OMPOCHI U IPYTOE), YMEHUE B3aMMOJICHCTBOBATh C COIIMAIIBHBIMUA WHCTUTYTAMH B
COOTBETCTBHUH C UX (DYHKIMSIMU U HA3HAYEHUEM;

2) NATPUOTHYECKOT0 BOCITUTAHUS

c(OPMHUPOBAHHOCTH POCCUICKON IPaKTaHCKOW UACHTUYHOCTHU, YBAKEHUS K MPOLLIOMY
M HACTOSIIIEMY POCCUHCKOM MaTeMaTHUKH, IIEHHOCTHOE OTHOUIEHHWE K JIOCTHXKECHHSIM
POCCHMCKMX MATEMATUKOB U POCCUUCKOM MAaTE€MaTHYE€CKOW IIKOJIbI, MCIOJIb30BAHUE STHUX
JOCTHXKEHUN B IPYTUX HayKaX, TEXHOJOTHUAX, chepax SIKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHWE JYXOBHBIX I[EHHOCTEH POCCHUHCKOrO0 Hapoaa, CcHOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, HSTHUYECKOrO0 TOBEJCHHUS, CBS3aHHOTO C MPAKTUYECKUM
IPUMEHEHUEM JOCTHKEHUN HAYKHU U AEATEIbHOCTHIO YUEHOTO, OCO3HAHUE JJUYHOTO BKJIaJa B
NOCTPOEHUE YCTOMYMBOTO OYIYyIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE  OTHOILIEHHE K MHPY, BKJIIOYas O3CTETUKY MaTeMaTUYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/Jad, PEIICHUW, pPaCcCYKICHUN, BOCHPHUUMYHBOCTh K
MaTEeMaTUYECKUM acClleKTaM Pa3jInYHbIX BUJOB UCKYCCTBA;

5) pu3uUecKoro BOCIMTAHMS:

chOPMHUPOBAHHOCTh YMEHHSI TPUMEHSATH MaTeMaTUYECKHWE 3HAHWA B HMHTEpecax
3I0pOBOTO M O€30macHOr0 o0pa3a KMU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3/I0POBBIO
(3mopoBoe mnHUTaHWE, COAJAaHCUPOBAHHBIA PEXKUM 3aHATUA W OTAbIXa, peryJspHas
¢u3nueckass aKTUBHOCTb), (PU3MYECKOE COBEPILIECHCTBOBAHHME MPU 3aHATUSX CIOPTHUBHO-
03JI0pPOBUTENBHOMN JAEATEIBHOCTBIO;

6) Tpy10BOr0 BOCIIUTAHNS:

TOTOBHOCTh K TPYAYy, OCO3HAHHWE IICHHOCTH TPYAOTIOOUS, WHTEPEC K Pa3THMUYHBIM
chepam mnpodecCHOHANBHOW  JESITENIbHOCTH, CBSI3aHHBIM C  MaTEeMaTUKOW © €€
NPWIOKEHUSIMHA, YMEHHME COBEpINAaTh OCO3HaHHBIM BbIOOp Oyayuied mnpodeccun u
peann30BbIBAaTh COOCTBEHHBIC JKM3HEHHBIEC IUIaHBI, TOTOBHOCTh M CIOCOOHOCTh K
MaTeMaTUYeCKOMY OOpa30BaHUI0 M CaMOOOpPa30BaHMIO Ha TMPOTSKEHUU BCEH KU3HH,
FOTOBHOCTh K AKTUBHOMY Y4YaCTHIO B PEIICHUM MNPAKTUYECKUX 3ajady MaTeMaTU4eCKOU
HaIIPaBJICHHOCTH,;

7) 3K0JI0THYeCKOr0 BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYpbl, NMOHUMAHUE BIUSHUS COIMAIBHO-
AKOHOMMYECKUX MPOLIECCOB HA COCTOSIHUE MPUPOJHOW U COLMAIBHON CpeJlbl, OCO3HAHUE



r100ampHOTO  XapakTepa JKOJOTMYECKHUX MpoOieM, OpHEeHTalus Ha [PUMEHEHHE
MaTeMaTHYECKUX 3HAHUM [ peuieHus 3a7ad B O0JAacTH  OKpPYXKAloIIed Cpensl,
IUIAHWPOBAHHUE IIOCTYIIKOB M OLEHKM HX BO3MOJKHBIX IOCIEACTBHI IJIs1 OKpYyKarolieu
Cpelbl;

8) neHHOCTH HAYYHOI'0 NO3HAHUA:

C()OPMHUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAyKM M OOIIECTBEHHOH IpPaKTHKW, MMOHUMAaHHE MaTEeMaTHUYECKOM HAayKH Kak
cepbl 4eIOBEUYECKON JAEATEIbHOCTH, J3TAllOB €€ pa3BUTHUS U 3HAYUMOCTU JUIsl Pa3BUTHUSA
LUBWIN3AIMM, OBJAJCHUE SA3BIKOM MaTE€MaTUKW W MaTeMaTH4YEeCKOW KyJIbTYpOH Kak
CPEICTBOM MO3HAHUS MHUPA, TOTOBHOCTh OCYILECTBIIATH MPOEKTHYIO U HCCIEA0BATEIBCKYIO
NEeSATENbHOCTh UHJIMBUIYAIbHO U B TPYIIIIE.

METANPEAJMETHBIE PE3YJIBTATDBI
Ilo3naBaTeibHbIe YHUBEPCAIbHBIE YUeOHbIE 1eiicTBUSA

ba3oBble 1ornueckue AecTBUS:

BBISIBJISITH M XapaKTEPU30BaTh CYIICCTBEHHBIC MPHU3HAKA MATEMATHUYECKUX OOBEKTOB,
MOHATUN, OTHOIICHUH MEXIy TOHATUSIMHU, (OPMYIUPOBATH OMpEICIICHUs TOHATHUH,
yCTaHABJIMBATh CYIIECTBEHHBIM MPU3HAK KIAaCCHU(UKAIIMU, OCHOBAaHWS Il 0OOOIICHUS U
CpaBHEHUS, KPUTEPHUH MPOBOJANMOTO aHAIIN3A;

BOCTIIPUHUMATh, (OPMYIUPOBATH U MPEOOPa30BHIBATh CYXKICHUS: yTBEPAUTEIbHBIC U
OTpHIIATENbHbIC, EAMHUYHBIC, YaCTHBIC U OOIIIHE, YCIOBHBIC,

BBISIBJISITH MATEMAaTHIECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U TIPOTHUBOpEYHs B (haKTax,
JAHHBIX, HAONIOMCHHUSIX W YTBEPXKICHUSX, NpemjaraTh KPUTEPUH [JI1 BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUNH;

JIeNiaTh BBIBOJBI C MCIOJIH30BAaHUEM 3aKOHOB JIOTHKH, NEAYKTHBHBIX M WHIYKTHBHBIX
YMO3aKJIFOUEHUH, YMO3aKIIOUEHHUH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOATEIHLHO JTOKA3aTEeIbCTBA MATEMATHUECKUX YTBEPKIACHUHN (TIPSIMbIE
U OT MPOTHUBHOTO), BHICTPAWBATh ApTyMEHTAINIO, TIPUBOIUTH PUMEPHI M KOHTPIIPUMEPHI,
00OCHOBBIBATh COOCTBEHHBIC CY)KICHHS U BHIBOJIBI;

BBIOMpaTh CMOCO0 pelieHus y4eOHOM 3ajauu (CpaBHUBATh HECKOJIBKO BapHUaHTOB
pelleHus, BBHIOMpATh HaWOoJiee TMOAXOAAIUN C YYETOM CaMOCTOSTEIHHO BBIJICICHHBIX
KpUTEPUEB).

ba3oBble uccienoBarebCcKue 1eMCTBUSA:

UCTIONB30BaTh  BOTMPOCHI  KaK  HWCCIICNOBATENbCKMA  MHCTPYMEHT  TO3HAHWMS,
dbopMyIMpoBaTh BOMPOCH], (UKCHUPYIOIIME MPOTUBOPEUYUE, NpoOJIeMy, YCTaHABIUBATH
HMCKOMOE U JJaHHOE, ((POPMHUPOBATH TUTIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;

MPOBOJIUTh CAMOCTOSITENIbHO ~CIUIAHUPOBAHHBINA JKCIIEPUMEHT, MCCIECIOBAHUE TI0
YCTaHOBJICHUIO OCOOCHHOCTEH MAaTeMaTHYEeCKOTO OOBEKTA, SIBJICHUS, MPOIECCa, BHISBICHUIO
3aBHCHMOCTEH MEXIy 00bEeKTaMH, SIBJICHUSIMH, ITPOLIECCAMU;

CaMOCTOSITENILHO ~ (OPMYIUPOBAaTh OOOOIIEHHWS W  BBIBOABI IO  pe3yibTaTaM
MPOBEACHHOTO HAOJIOACHUS, WCCIEAOBAHUS, OICHWBATH JOCTOBEPHOCTHh IMOJYYEHHBIX
PE3yNbTATOB, BHIBOJIOB M 000OIIECHNUI;



MPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCA, a TAKIKE BBIABUTAThH MPEATIOTO0KCHHS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSX.

PabGora ¢ undpopmanmeii:

BBISABIIATH AePUUINTHI WH(GOPMAIMH, JaHHBIX, HEOOXOAUMBIX IJIsi OTBETAa HA BOMPOC U
IUI pellIeHUs 3aa4uu;

BbIOMpaTh HMHGPOPMAIMIO W3 MCTOYHMKOB PpA3IUYHBIX THUIIOB, aHAJIU3UPOBATh,
CHCTEMaTH3UpOBaTh M MHTEPIPETUPOBATh MH(OPMAIUIO pa3IMYHBIX BHIOB U (HopM
HpeACTaBICHHUS;

CTPYKTYpUpOBaTh HWHGPOpPMALMIO, TMPEACTaBIATH €€ B  Pa3IUYHbIX (opMmax,
WTIOCTPUPOBATH IpapuuecKH;

OLICHHMBATh HANE&KHOCTh HH(OpPMALMU IO CaMOCTOATEIBHO CHOPMYIUPOBAHHBIM
KPUTEPHSIM.

KoMMyHHKaTHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe NeiCTBUSA

Oo0mmenue:

BOCHpI/IHI/IMaTb nu CI)OpMYJ'IHpOBaTB CY)KI[GHI/IH B COOTBCTCTBUHU C YCJ'IOBI/UIMI/I h nejirsaMu
oOIIeHus, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX M NMHCHMECHHBIX
TEeKCTaX, JaBaTh IOSCHECHHS 10 XOAY pCIICHUs 3aJladyd, KOMMCHTHPOBATH IOJYYCHHBIN
pe3ynbTarT;

B XOJIe 00CYXKJEHUS 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOU TEMBbI, TIPOOIEMEI,
peraeMoii 3a1auu, BEICKa3bIBaTh UJICH, HAIICJICHHBIC Ha MIOUCK PEIICHHUs, COTIOCTABIIATh CBOU
CY)KIEHUS C CYXICHUSAMH JPYTUX YYaCTHUKOB JHAJIoTa, OOHApYXUBaTh pas3inyue u
CXOJICTBO TIO3UIUH, B KOPPEKTHOU (popme hopMyIUpOBaTh pa3HOIIACHS, CBOM BO3PAKCHHS,

HpeI[CTaBJ'IﬂTB pCSYJIbTaTBI peHIeHI/Iﬂ 3agadyu, BKCHepI/IMeHTa, HCCICaAO0BaHUs], HpOGKTa,
CaMOCTOSITENIbHO BBIOMpPATh (opMaT BBICTYIUIEHHA C Y4YETOM 3aJad MpEe3eHTAlud U
0COOEHHOCTEH ayUTOPHH.

PerynasiTuBHbIC YHHBEpCaJIbHbIE y4eOHbIE 1eHCTBUS

Camoopranusanus:

COCTaBJISIThH IIJIaH, AJITOPUTM PEIICHHUs 33Ja4uu, BHIOMpATh CIIOCO0 pEIIeHUs C y4ETOM
UMEIOLINXCA  PECYypcOB M COOCTBEHHBIX  BO3MOJXKHOCTEH, apryMEHTHpPOBaTb U
KOPPEKTUPOBATh BApUAHTHI PELIEHUN ¢ yUETOM HOBOM HH(OpMALIHHL.

CaMOKOHTPOJIb, IMOIIHOHAJIbHBI HHTEJJIEKT:

BJIa/JICTh HAaBBIKAMU I[I03HABATEIbHONW pPEQIEKCHH KaK OCO3HAHHS COBEpIIAEMbIX
JNEUCTBUM W  MBICIUTENbHBIX IPOLECCOB, MX pEe3yNbTaToB, BIAAETh CIOCOOaMHU
CaMOIIPOBEPKH, CAMOKOHTPOJIS IIPOLIECCA U PE3YJIbTaTa PEIICHNU MaTEMaTUUECKOM 3a1auu;

OPEIBUIETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HHMKHYTh IPU PEIIECHUU 3a/layl, BHOCUTH
KOPPEKTUBBI B JEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JIaHHBIX, HAWICHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHHMBATh COOTBETCTBUE pe3ysbTaTa LEIM M YCIOBUSAM, OOBSICHATH IPUYUHBI
JOCTUKEHMSI WIM HENOCTH)KEHUS pPe3yNbTaTOB JEATENbHOCTH, HAXOAUTh OLUIMOKY, /1aBaTh
OLICHKY PUOOPETEHHOMY OIIBITY.



CoBMecTHasi 1eATEIbHOCTD:

MOHMMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM M WHIUBUAYaTbHOW pPabOTHI
IpU pelieHnH y4eOHBIX 33/1a4, IPUHUMAThH LEIb COBMECTHOM AEATENbHOCTH, TUIAHUPOBAThH
OpPraHU3allMl0 COBMECTHOW paboThl, pacmnpeneisTb BHAbI pPabOT, JOrOBapUBATHCA,
oOCy>XIaTh MPOIIecC U pe3yabTaT paboThl, 00001IaTh MHEHHUS HECKOIBKUX JIIOJICH;

y4acTBOBaTh B TPYMIOBLIX opMax paboThl (00CykaeHUsI, 0OMEH MHEHUM, «MO3TOBbIE
IITYpMBI» U WHBIE), BBIIOJHATH CBOIO 4acTh pabOThl U KOOPAMHUPOBATH CBOU JIEHCTBHS C
APYTUMH YJ€HaMU KOMaH]Ibl, OIICHWBAaTh KAa4eCTBO CBOETO BKJaJa B OOLIUI MPOIYKT MO
KpPUTEPHSIM, CHOPMYITMPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBHUS.

HPEAMETHBIE PE3YJIBTATDBI

K xoHmy oOydenust B 10 kjacce oOydyaromuiics MOJYYHUT CIEAYIOIIUE MPEIMETHBIC
pe3ynbTaThl MO OTACIBbHBIM TeMaM pabodeil mporpaMMbl yueOHOro Kypca «Anredpa u
Hayaja MaTeMaTH4ECKOr0 aHAIU3a»:

Yuciaa v BbIYUCTCHUSA:

CBOOOJHO  ONEpUPOBaTh  MOHATHSMHU:  pAlMOHAIBHOE  YHUCJIO, OECKOHEYHas
nepuogudeckas apo0b, MPOLEHTHI, UPPALMOHATIBLHOE YMCI0, MHOXKECTBA PALIMOHATIBHBIX U
JNEUCTBUTENBHBIX YUCET, MOAYJIb IEUCTBUTEIIBHOTO YHCIIA;

MPUMEHSATHh APOOM W TPOLEHTHI MJIs PEIMICHUS TPUKIAAHBIX 3a7ad U3 Pa3TUIHBIX
OTpaciiell 3HAaHUHM U peabHOMN KU3HU;

OPUMEHSTh MPUOTMKEHHBIE BBIUMCIEHUS, MPAaBUIIa OKPYTJICHUS, TPUKUJIKY U OIICHKY
pe3yabTara BIYUCICHU;

CcBOOOJIHO ONEpUPOBATh IMOHSATHEM: CTEMEHb C IEJIBIM IOKAa3aTeJeM, HCIIOJIb30BaTh
MOAXOSIIYI0 (DOpMY 3amUCH ACHUCTBUTEIBHBIX YHUCEI JJIA PEIICHUS MPAKTHYCCKUX 3a1a49 U
PEACTABICHUS TaHHBIX;

CBOOOJIHO OINEPUPOBATH MOHATUEM: ApU(PMETHUECKUN KOPEHb HATYPAIIbHOW CTEIEHU;

cBOOOIHO ONEPUPOBATH MOHATHUEM: CTETIEHb C PALIMOHAIBHBIM MOKa3aTeNeM;

CBOOOJHO OMEpPUPOBATH MOHATHUSAMHU: JIOTApU(PM YHCIIa, NECATUYHBIE U HATypaJbHBIC
J0Tapu(pMBbI;

CBOOOJHO ONEpPUPOBATh MOHATUSIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC YMCIIOBOTO
apryMeEHTa;

OTIEPUPOBAThH MOHSATUSIMU: APKCUHYC, APKKOCUHYC U apPKTAaHT'€HC YMCIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO  OIMEpUpOBaTh MOHATHUSIMU:  TOXKAECTBO, YpaBHEHUE, HEPaBEHCTBO,
PABHOCHJIbHBIE YPABHEHUS U YPABHEHHUSI-CIIEICTBUS, PABHOCUIIBHBIE HEPABEHCTBA;

MPUMEHSATh PA3IUYHBIC METOJBI PEIICHUS PAIMOHAIBHBIX U JPOOHO-pAIMOHATHHBIX
ypaBHEHUH, IPUMEHATh METOJ MHTEPBAJIOB JJIsSI PEIICHHS] HEPABEHCTB;

CBOOOJHO OTMEPUPOBATH MOHSATUSIMH: MHOTOUYJICH OT OJTHON MEPEMEHHOW, MHOTOWIEH C
nenbiMid Ko puiimeHTaMi, KOPHM MHOTOWIEeHa, MPUMEHSTh JIeJIEHUEe MHOrodjieHa Ha
MHOT'OYJIEH C OCTAaTKOM, TeopeMy be3y u teopemy Buera nis pemienus 3anay;

CBOOOJHO OMEpPUPOBATh TMOHATHUSMH: CHUCTEMa JMHEHHBIX YpaBHEHUW, MAaTPHIIA,
ONpPENCIIUTENIb MATPUIBl 2 X 2 U €ro TeOMETPUYECKUN CMBICI, MCIIOIb30BaTh CBOWCTBA



onpenenuTess 2 X 2 naius BBIYMCICHHS €ro 3Ha4yeHUs, NPUMEHSATh ONPENCIUTENN IS
pELIEHNs CUCTEMBI JINHEVMHBIX YPABHEHHUM, MOJIEIMPOBATh PEATIBHBIE CUTYAI[MU C TTOMOIBIO
CUCTEMBI JIMHEHMHBIX YPaBHEHUMN, UCCIIE0BATh IIOCTPOCHHBIE MOJEIHN C IIOMOLIBIO MaTPHIl U
OINIPEIEIUTENICH, UHTEPIPETUPOBATH IIOJYYECHHBIN PE3YJIbTaT;

MCIIOJIb30BaTh CBOMCTBA JEHUCTBUN ¢ KOPHAMU ISl Pe0Opa30BaHMs BbIPAKEHU;

BBITMIOJHATh MPEOOpa3OBaHUs UHWCIOBBIX BBIPAKECHUN, COAEPIKALIUX CTEINEHU C
palMOHAIBHBIM [TOKA3aTEIIEM;

UCIOJb30BaTh CBOWCTBAa JorapuMoB s IpeoOpa3oBaHus JOrapupMUUYECKUX
BBIPAKEHUM;

CBOOOJIHO  OMNEpUPOBATh  MOHATUSIMU:  HUpPpPALMOHANIBHBIC, I[IOKa3aTeJIbHbIE U
jgorapuMHUUECKUe YpaBHEHHs, HAXOAUTh WX PEIICHHS C TOMOIIBI0 PABHOCHIIBHBIX
[IEPEXOA0B MIIM OCYLIECTBIIAS IPOBEPKY KOPHEW;

IOPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKHE (OpMYNBl [UIsl  IpeoOpa3oBaHus
TPUTOHOMETPUYECKHUX BBIPAKEHNN;

CBOOOJHO OMEpUPOBaTh MOHITHEM: TPUTOHOMETPUUECKOE YpaBHEHHE, MPHUMEHSTH
Heo0XxoauMbIe (HOPMYIIBI AJIsl PEIICHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPABHEHMUIA;

MOJICIMPOBaTh PEAJbHBIE CUTYyallud Ha S3bIKE aIreOpbl, COCTABJIATh BbIPAXKECHMUS,
YPaBHEHUS, HEPABEHCTBA [0 YCIOBUIO 3a/adyd, MCCIEIOBAaTh IIOCTPOCHHBIE MOJCIH C
MCIIOJIb30BaHUEM armmapara aareOphl.

DOyHKUUM U TpaduKu:

CBOOOHO OTIEpUPOBATH MOHATUSAMU: (DYHKIIMSA, CIOCOOBI 3aaHus (PYHKIIMH, B3aUMHO
oOpaTHble PYHKIHMH, KOMIO3UIUA (YyHKIUH, IpaduK (QYHKIMU, BBIMOJHATH dJI€MEHTapHbIE
npeoOpa3oBanus rpaduKoB PyHKIINIA;

CcBOOOJIHO OMEpUPOBATH MOHATHUSAMHU: 00JACTh OINpPENENCHHUs M MHOXKECTBO 3HAUCHU
byHKIUY, HYM QYHKIAW, TPOMEXKYTKH 3HAKOMTOCTOSHCTBA,;

CBOOOIHO OTEpPUPOBATh MOHATHUSAMHU: YETHBIE W HEYETHBIC (PYHKIIMH, TEPHOINICCKHE
GyHKIUHA, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIUHM, MAKCUMyMbl B MUHUMYMBI (DYHKITWH,
HanOoJIbIlIee ¥ HAUMEHbBIIIee 3HaUYeHNEe (DYHKIIMHA Ha IPOMEXKYTKE;

CBOOOJHO OMEpPUPOBATH MOHATHUSMU: CTETICHHAS (DYHKIHS C HATypadbHBIM U IEIBIM
nmokazaresiem, TpaduK CTeTIeHHOW (YHKIIMU C HaTypaJdbHBIM M IEJIBIM MTOKa3aTeaeM, Tpaduk
KOPHS N-O¥ CTETeHU KaK (YHKIIMH 0OpaTHOW CTETICHH C HATYPaJbHBIM ITOKa3aTeleM;

OTIepUPOBATh TOHATHSAMU: JMHEHHAs, KBaJpaTU4YHAS W JPOOHO-JIMHEWHAs (PYHKIUH,
BBITIOJHATH 3JIEMEHTAPHOE UCCIIEIOBAHUE U TOCTPOCHHUE UX TPAPHUKOB;

cBOOOIHO OTEpUPOBATH MOHITHIMH: TIOKa3aTelbHas U Jorapudmuueckas QyHKIUN, UX
CBOWCTBA U TpadUKH, UCTIOIB30BATh UX Ipa(UKH JJIs pEIICHHS YPaBHECHHIA

CBOOOIHO OTIEPUPOBATHh MOHATHIMH: TPUTOHOMETPHUYECKAst OKPYKHOCTh, OMPEICICHUE
TPUTOHOMETPUUECKUX (PYHKITUN YHCIOBOTO apTryMEHTa,;

UCIIOJIh30BaTh Tpaduku HyHKIMHA JJIs UCCIISOBAHUS TIPOILIECCOB U 3aBUCUMOCTEH MPHU
pEIIeHnH 3a/1a4 U3 IPYruX Y4eOHBIX MPEAMETOB U pealbHON KU3HHU, BRIpAXKaTh (hOpMyIaMu
3aBHCHMOCTH MEX/y BETUIHMHAMU;



Hauyana maTeMaTH4eCKOro aHaJIM3a:

CcBOOOJHO ONEPUPOBATHh MOHITUSIMHU: apuPMETUUECKas U TeOMETpUUEcKas Mporpeccus,
OeckoHeuHO YOBIBAIOIIas reoMeTpudecKasl Mporpeccusi, JUHEHHBI U 3KCIOHEHIIUATbHBIHI
pocT, (hopMyIia CIOKHBIX MPOLIEHTOB, UIMETh MPEACTABICHUE O KOHCTAHTE;

MCIOJIb30BaTh IPOTPECCUH ISl PEIICHUSI PEaNIbHBIX 3a]1a4 MPUKIAIHOTO XapaKTepa;

CBOOOZIHO OMNEpPUPOBaTh TMOHATUSAMU: MOCIEIOBATEIBLHOCTh, CIOCOOBI  3aJaHUS
MOCJIEeI0BATEIbHOCTEH, MOHOTOHHBIE M OTrpaHHMYEHHBbIE MOCJIEI0BATEIbHOCTH, MOHUMATh
OCHOBBI 3apOKJICHHSI MATEMAaTUYECKOI0 aHaIN3a KaK aHaln3a 0ECKOHEYHO MaJIbIX;

CBOOOJHO OTIEPUPOBATh MOHATUAMU: HENPEPbIBHBIE (DYHKIIMU, TOYKHU pa3pbiBa rpaduka
(GyHKIIUHM, aCUMIITOTHI Tpaduka QyHKIUY;

cBOOOJHO OMEpUpPOBaTh MOHATHEM: (DYHKIIMS, HEMpephIBHAs Ha OTpe3Ke, MPUMEHSTH
CBOWCTBA HETIPEPBIBHBIX (DYHKIIMIA IJIs1 PELICHUs 3a]1ay;

CBOOOJHO ONEpUpOBaTh TMOHATHSAMM: IE€pBas U BTOpas NPOU3BOJHBIE (DYHKIUH,
KacareibHas K rpaduKy QyHKINH;

BBIUUCIISATh MPOU3BOAHBIE CYMMBbI, MPOU3BEIEHUS, YACTHOTO U KOMIIO3MIIMH JIBYX
byHKIUH, 3HaTh MPOU3BOIHBIE 3JIEMEHTAPHBIX (PYHKIIHII;

UCIIOJIb30BaTh T€OMETPUUECKUN M (PU3MUYECKUIl CMBICT MPOM3BOJHON JI PEUICHUS
3ajad.

MHoKecTBa M JIOTHKA:

cBOOOIHO ONEPUPOBATH MOHATUSMU: MHOKECTBO, ONIEPAllU HaJl MHOKECTBAMU;

UCIIONIb30BaTh TEOPETHKO-MHOKECTBEHHBIH —ammapaT [Uisi ONUCaHHWsS —peajbHbIX
MPOLIECCOB U SBJICHUM, IPU PEIICHUH 3a/1a4 U3 JPYTUX YUeOHbBIX MPEIMETOB;

CBOOOJHO OIEPUPOBATH MOHATHSIMHU: OIpENEICHUE, TEOpeMa, ypaBHEHHUE-CIE/ICTBHE,
CBOMCTBO MAaTeMaTH4YEeCKOro OOBEKTa, JI0Ka3aTelbCTBO, PAaBHOCWIBHBIE YypaBHEHUS U
HEPABEHCTBA.

K konmy obOyuenus B 11 kjacce oOyuarouiuiics MogydyuT CIEAYIOIINE MPEIMETHBIE
pe3yabTaThl MO OTAEIBHBIM TeMaM pabodell mporpammbl y4eOHOro Kypca «Anredbpa u
Hayajia MaTeMaTUYECKOTO aHaIn3ay:

Yucia 1 BbIYUCICHHUSA:

CBOOOJHO OMNEpUpPOBaTh MOHSATHUSMHU: HATypaJbHOE U II€JI0E YHUCIO, MHOXXECTBA
HATYypaJbHBIX M IIENBIX YHCEN, UCIOIb30BaTh MPU3HAKU JenuMocTd nenbix yucen, HOJ u
HOK natypanbHbIX yncen Ui pelieHus 3a1a4, IpUMEHITh anroput™ EBkinmna;

cBOOOJHO OTNEpPUPOBATh MOHATHEM OCTAaTKa IO MOJIYJIO, 3alMChIBaTh HATYypaJbHBIC
YHClia B Pa3IMYHBIX MTO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOJHO ONEPUPOBATH MOHATUSAMH: KOMIUIEKCHOE YMCIIO U MHOYKECTBO KOMIUIEKCHBIX
quces, MPEACTAaBIATh KOMIUICKCHBIE YHWCIIAa B anreOpanyecko W TPUTOHOMETPUYECKON
¢dopme, BBIOJIHATH aprPMETHUECKUE ONEpallui ¢ HUMHU U M300pakaTb Ha KOOPAWHATHOM
MJIOCKOCTH.

YpaBHeHus U HEpaBeHCTBA:

CBOOOJHO  OMEpPUPOBATh  MOHATUAMHU:  HUppalMOHANbHBIE, IOKa3aTelbHblE U
JorapuMUUECKUe HEPaBEHCTBA, HAXOAWUTh HUX pELICHHS C IOMOIIbI0O PaBHOCUIIBHBIX
MEPEX0/I0B;



OCYIIECTBJISITH OTOOP KOPHEU MPHU PEIIEHNH TPUTOHOMETPUUECKOTO YPABHEHUS;

CBOOOJHO OIEPUPOBATH TOHITHEM TPUTOHOMETPHUUYECKOE HEPABEHCTBO, MPUMECHSITH
HeoOxoauMble (DOPMYJIBI JIJIsl PEIICHUS OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJHO OIEpUPOBaTh TMOHATUSMU: CHCTEMAa W COBOKYIHOCTb YpPaBHEHHH W
HEPABEHCTB, PABHOCHUJIBHBIE CUCTEMBI M CUCTEMBbI-CIIEACTBHUSI, HAXOUTh PEUICHUS] CUCTEMBI U
COBOKYITHOCTEH paIllMOHANTBHBIX, UPPAMOHATIBHBIX, MOKA3aTEIbHBIX M JIOTAPUPMUICCKUX
YPaBHEHHI U HEPABEHCTB;

pemaTh panuoHalbHbIe, HppAlMOHAIbHBIE, MOKa3aTeJdbHbIe, JOrapuMUUYECKUE U
TPUTOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA, COAEPKAIINE MOIYJIU U MTapaMETPHI;

MPUMEHATh TpadUdecKue METOABI IS PEIICHUS YPAaBHCHWM W HEPABCHCTB, a TaKkKe
3a/1a4y ¢ mapaMeTpamu;

MOJIENIUPOBAaTh pealbHbIE CUTYallMM Ha S3bIKE alreOpbl, COCTAaBJIATh BBIPAKEHUS,
YPAaBHEHHMS, HEPABEHCTBA U UX CUCTEMBI MO YCIOBHUIO 33/1a4d, UCCIEI0BATH IOCTPOEHHBIE
MOJICIIH C UCTIOJIb30BAaHUEM arlapaTa ajreOpbl, HHTEPIPETUPOBATH MOTYyUYEHHBIN pe3yIbTarT.

DOyHKUMU U rpapuku:

CTPOUTH IpapUKH KOMIO3UIIUU (DYHKIIHI C TTOMOIIBIO 3JIEMEHTAPHOTO UCCIICIOBAHUS U
CBOWCTB KOMITO3UIIUHU JBYX (DYHKIIUH;

CTpPOUTh Te€OMEeTpuYecKkue oOpa3bl YpPaBHEHMM W HEPABEHCTB HA KOOPJIUHATHOM
IJIOCKOCTH;

CBOOOTHO OTIEPUPOBATH MOHATUSIMHU: TPAQUKN TPUTOHOMETPUICCKUX (PYHKITUH;

OPUMEHATH (DYHKIMH JIJI1 MOJICTMPOBAHUS M UCCIIEIOBAHUS PEATbHBIX ITPOLIECCOB.

Hayajna MmareMaTH4ecKOro aHaJjm3a:

UCIOJIb30BaTh TMPOM3BOJHYIO [UJISl HCCIeNOoBaHUs (GYHKUMM HAa MOHOTOHHOCTH H
AKCTPEMYMBI;

HAXOJIUTh HauOOJIbIIIee ¥ HAUMEHBIIIEE 3HaUCHUST (DYHKIIMH HETIPEPHIBHOW HA OTPE3KE;

UCIIOJIb30BaTh MTPOU3BOIHYIO I HAXOKIACHUS HAWIY4YLIEro PElICHUs B MPUKIAAHBIX,
B TOM YHUCIE COLMAIbHO-DKOHOMUYECKUX, 3a/audax, IJs OINPENEIICHUs] CKOPOCTH U
YCKOPEHUs polecca, 3a1aHHOT0 (OPMYIION UITH TpapuKoM;

CBOOOJHO OIEPUPOBATHh TMOHATUSIMH: TIEPBOOOpa3HAs, OMPEACIEHHBIA WHTErpal,
HaXOJIUTh MEPBOOOPA3HBIC AJIEMEHTAPHBIX (YHKIIMA W BBIUUCIATH WHTETpAN MO (opmyse
Hrrorona-JleiiOnunna;

HAXOJUTh TUIOLAAM IIOCKUX (UTYP U OOBEMBI TEJl C TOMOIIBI0 UHTETPAJIA;

MMETh MPEJCTABICHHE O MATEMATUYECKOM MOJICIMPOBAHUM HA MPUMEPE COCTABJICHUS
muddepeHnuansHbIX ypaBHEHUH;

pemarh MNpPUKIAJHBIE 3aJa4d, B TOM YHCJIE COLHMAIbHO-3KOHOMUYECKOTO H
(bU3MYECKOro Xapakrepa, CpelICTBAMH MaTeMaTHYECKOro aHaJIu3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosanuyectBo DJIeKTPOHHbIE
Ne 4acoB (undposbie)
HaumeHoBaHuUe pa3iesioB H TeM MPOrPaMMbI
n/n oOpa3oBaTe/ibHbIE
Bcero = KP
pecypchl
MHOXeCTBO AeHCTBUTEIBHEIX Yrcell. MHOTO4IECHEI.
1 PanmonanbHble ypaBHEHUsI U HepaBeHCTBA. CHCTEMBI 24 1 hitps://m.edsoo.ru
N . ' https://resh.edu.ru/
JMHEWHBIX YpaBHEHHH
2 Oynknuu u rpaduku. CrenernHas GyHKINS C HEITbIM 12 1 https://resh.edu.ru/
MOKa3aTelieM
3 Apudmernueckuil KOpeHb N-0il CTENECHH. 15 1 https://resh.edu.ru/
HppannoHaibHble ypaBHEHUS
4 [TokazarenpHast pyHkiws. [lokasarenpHble ypaBHEHUS 10 1 https://resh.edu.ru/
5 Jlorapudmuueckas pynkuus. Jlorapupmuaeckue 18 1 https://resh.edu.ru/
YpaBHEHHSI
6 TpuroHoMeTpruyecKre BEIPAKECHUS H YPAaBHEHHS 22 1 https://resh.edu.ru/
7 [TocnenoBaTenbHOCTH U IPOTPECCHH 10 1 https://resh.edu.ru/
8 HenpepeiBable pyHknuu. [IponsBoanHas 20 1 https://resh.edu.ru/
9 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3AIUs 3HAHUI 5 2 | https://resh.edu.ru/
OBLIEE KOJIUYECTBO YACOB 11O TIPOI'PAMME 136 10
11 KIIACC
KouaunyecTBo JJIeKTPOHHbIE
Ne 4acoB (uudgposbie)
HanmeHoBaHue pa3/iesioB ¥ TeM NPOrpaMMbl
n/n o0pa3oBaTe/bHbIC
Bcero KP
pecypchbl
1 HccnenoBanue GpyHKIHIA ¢ TTOMOIIBIO MPOU3BOIHOMN 22 1 | https://resh.edu.ru/
2 TlepBooOpa3Hasi ¥ HHTErpa 12 1 | https://resh.edu.ru/
3 I'paduku TpuroHOMETpHUUECKUX (PYHKITHIA. 14 1 https://resh.edu.ru/
TpuronomeTpruveckne HepaBEHCTBA
4 WppanronanbHble, TOKa3aTeIbHbIE U JIOTapu(pMUIecKue 24 1 https://resh.edu.ru/
HEepaBEHCTBA
5 | KomIuiekcHbIe ynciia 10 1 | https://resh.edu.ru/
6 | HarypaibHble U LEIBIE YHCIIA 10 1 | https://resh.edu.ru/
7 CucTeMbl pallMOHAIBHBIX, HPPAIIMOHAIBHBIX TOKA3aTEIbHBIX U 12 1 https://resh.edu.ru/
JOTapu(PMHUECKUX YPaBHECHUN
8 | 3amauu c mapamerpamu 16 https://resh.edu.ru/
9 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3aIUs 3HAHUN 16 2 https://resh.edu.ru/
OBLIEE KOJIUYECTBO YACOB 11O TIPOI'PAMME 136 10




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

KoanuecTtBo
Ne Tema ypoka dacos
n/n yp

Bcero KP

MHO03k€eCTBO, Onepaluy HaJl MHOKECTBAMH M UX CBOMCTBA

1

2 Huarpammsl Ditnepa-Benna 1
[TpumeHeHre TeOPEeTUKO-MHOKECTBEHHOTO armapaTa Jiisl pelieHus 3a1a4y 1

4 Panmonanshblie yncia. OOBIKHOBEHHBIE U IECATUYHBIE APOOH, TIPOIICHTHI, 1
OeCKOHEUYHBIC TIEPUOANYECKHE JPOOH

5 Panmonansubie yncia. OOBIKHOBEHHBIC U ICCATUYHBIC APOOHU, TIPOIICHTHI, 1
OECKOHEYHBIC TIEPUOIUUECKIE TPOoOH

6 [Ipumenenne qpodei u MPOIEHTOB ISl PEIICHUS TPUKIIAIHBIX 3329 1

7 [Ipumenenue npoOeii U IPOLIEHTOB IS PeIIeHUs MPUKIIATHBIX 3a/1a4 1

8 JenicTBuTenpHble ynciia. PaninoHanbHble U HPPALMOHAIIBHBIE YHCIIA 1

9 Apudmerndeckue onepanuu ¢ 1eHCTBUTSILHBIMU YHCIIAMH 1

10 Mopynp EeMCTBUTEIBLHOIO YUCIIA U €0 CBOMCTBA 1

11 [TpubnmxEHHBIC BRIYUCIICHUS, TIPABUIIA OKPYTIICHHS, IPUKUIKA U OI[EHKA 1
pe3ynbTaTa BRIYUCICHUN

12 OcHOBHBIE METOBI PELICHUS 1IEJIBIX U APOOHO-PAIIMOHATILHBIX YPaBHEHUH U 1
HEPaBEHCTB

13 OCHOBHBIE METOBI PEUICHUS IIENBIX U APOOHO-PAIIMOHATIFHBIX YPABHEHHH U 1
HEPABEHCTB

14 OCHOBHBIE METOBI PEUICHUS IIENBIX U APOOHO-PAIIMOHATIFHBIX YPABHEHHH U 1
HEPaBEHCTB

15 MHoro4ieHsl OT OAHON NEPEMEHHOM. [eTleHre MHOTOUYJIEHa HA MHOTOUIEH C |
octaTtkoM. Teopema besy

16 MHorousnens! ¢ neasiMu koddunnuentamu. Teopema Buera 1

17 Pewienne cucreM IMHEWHBIX YPaBHEHUN 1

18 Pemenue cucrem TMHEHHBIX YpaBHEHUMN 1

19 Marpuiia cucteMbl JUHEHHBIX ypaBHeHUN. OnpenenuTesb MaTpUIbl 2X2, ero |
r€OMETPUYECKHUIM CMBICT U CBOMCTBA; BEIYMCIEHUE €T0 3HAYCHUS

20 Onpenenurens MaTPUIBI 2X2, €r0 T€OMETPUUYECKUN CMBICI U CBOMCTBA; 1
BBIUHCJICHHE €r0 3HAYEHUS

21 [IpuMeHeHue onpenenuTens A peLIeHUs] CUCTEMBI INHEWHBIX YPaBHEHUU 1

22 Pemenue npukinagHbIX 3a7a4 ¢ MOMOIIBIO CUCTEMBI JIMHEUHBIX YPABHEHUI 1

23 Pemenne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO CUCTEMBI IUHEHHBIX YPABHEHUN 1

24 KonTtpouabHnasi padora: "PannonajbHble ypaBHeHHS  HepaBeHcTBa. CrcTeMbl 1 1
JIMHEeHHBIX YPaBHeHUi1"

25 OyHK1UA, criocoObl 3ananus GyHkiuu. Bzanmuo oopatueie hyaknun. Kommozumus 1
GbyHKIII

26 ['paduk Pynkunu. nemMeHTapHblie IpeodpazoBanus rpadukoB QyHKIUN 1

27 OO6acTh onpeaesieHns] © MHOXKECTBO 3HaueHud GpyHkiuu. Hynu dyHkmmm. 1

ITpoMexyTKH 3HaK IOCTOSTHCTBA




Uérabie u Heu€THbie pyHKIUU. [leprnonnueckne Gynkiuu. [IpomexxyTkn

28 1
MOHOTOHHOCTH (DYHKITHH

29 Maxkcumymbl 1 MUHUMYMBI yHKIMH. HanOomnbiee 1 HauMeHblIIee 3HaYeHne 1
(GYHKIIMH HAa IPOMEKYTKE

30 Jlunelinas, kBaapaTudHas U ApOOHO-TMHEHHAST PYHKITUN 1

31 DIeMEeHTapHOE MCCIICIOBAHNUE U TTOCTPOCHUE TPAPUKOB ATUX (PYHKITUNA 1

32 DeMeHTapHOe UCCIIeI0BaHUE U IIOCTPOCHUE IPaUKOB 3TUX (YHKITHIA 1

33 Crenenn ¢ LIEIBIM ITOKa3aTeiaeM. buaom HeroTona 1

TEIEHb C LIeJbIM IToKa3zarenaeM. bunom Herorona

34 C b H 1

35 Crenennas GyHKIHUS C HATYpaJlbHBIM U LIEJbIM 1oKa3aTeneM. E€ cBoiicTa n 1
rpaduk

36 KontpoabsHnas padora: "Crenennas pynkuus. E€ cBoiicrBa u rpagpux" 1

37 Apudmerndeckuii KOpeHb HATypaIbHON CTETICHH M €T0 CBOMCTBA 1

38 Apudmernueckuii KOpeHb HaTYpaJIbHON CTENIEHH U €r0 CBOMCTBA 1

39 [IpeoOpa3zoBaHus YUCIOBBIX BHIPAXKEHHUH, COJEPIKAIINX CTENIEHN U KOPHHU 1

40 [IpeoOpazoBaHust YUCIOBBIX BBIPAKEHHA, COACPIKALINX CTEIIEHH U KOPHU 1

41 [IpeoOpa3zoBaHus YUCIOBBIX BHIPAXKEHHUH, COJEPIKAIINX CTENIEHN U KOPHHU 1

42 Uppanmonansuble ypaBHeHHUsS. OCHOBHBIE METO/IbI PEILICHUS UPPALITOHATILHBIX 1
YpaBHEHUU

43 WppanmonanbHble ypaBHeHHs. OCHOBHBIE METO/IbI PELLIEHUS UPPALMOHAIBHBIX 1
YpaBHEHUI

44 Uppanmonansuble ypaBHeHHUs. OCHOBHBIE METO/IbI PELLICHUS UPPALIUTOHATILHBIX 1
YpaBHEHUU

45 PaBHOCHIIBHBIE MEPEXO/IBI B PEMIEHUH UPPALMOHAIBHBIX YPaBHEHUH 1

46 PaBHOCWIBHBIE ITEPEXO/BI B PELICHUN UPPALMOHAIBHBIX YPABHEHUN 1

47 PaBHOCHIIBHBIE EPEXO/IBI B PEIIEHUN UPPALMOHAIBHBIX YPaBHEHUN 1

48 PaBHOCWIBHBIE ITEPEXO/BI B PELICHUN UPPALMOHAIBHBIX YPABHEHUN 1

49 CaoiicTBa 1 rpaduK KOpHS N-0i CTEHCHHU KaK PYHKIUH 0OPAaTHOM CTEIICHU C HATypaIbHBIM 1
IIOKa3aTcJIEM

50 CoiicTBa 1 TpaduK KOPHS N-0i CTETIEHU KaK (QYHKIMH 00paTHON CTETIEHU C HATypaJIbHBIM 1
IIOKa3aTcJIEM

51 Kounrpoabnas padora: "CpoiicTBa M rpaguK KOPHs N-0¥ CTeNEeHH. |
HNppanuonajibHbie ypaBHeHus"

52 CteneHb C pallMOHaIBHBIM MTOKAa3aTelIeM U €€ CBOMCTBA 1

53 CreneHsb ¢ pallmOHAIBHBIM [T0KA3aTEIEM U €€ CBOMCTBA 1

54 CTteneHb C pallMOHAIBHBIM MTOKAa3aTelIeM U €€ CBOMCTBA 1

55 [Noka3zatenbHast GpyHKIM, €€ cBOIicTBa U Tpaduk 1

56 Hcnonb3oBanue rpaduka GyHKITUN A1 pEIICHUST yPaBHEHHU I 1

57 Hcnonp3oBanue rpaduka GyHKIMU U1 pEIIeHUs] ypaBHEHUH 1

58 [TokazaTtenpHble ypaBHeHUS. OCHOBHBIC METOABI PEIICHUS ITOKA3aTCIBHBIX YPaBHEHUH 1

59 [ToxazarenbHble ypaBHeHUs. OCHOBHBIE METOABI PEIICHNS IOKA3aTENbHBIX YPAaBHEHUN 1

60 [ToxazarenpHble ypaBHeHUS. OCHOBHBIE METOMBI PEIICHNUS TTOKa3aTebHBIX YPAaBHEHUN 1

61 KonTtpouabnas padora: "IlokaszareabHas pynknus. [lokazareabHblie 1

ypaBHeHus"




62 Jlorapudm yncna. CoiicTBa jJorapudpma 1
63 Jlorapudm uucmna. CoiicTsa jgorapudma 1
64 Jlorapudm yncna. CoiicTBa jJorapudpma 1
65 JlecsaTuHBIC U HATYpAJIbHBIC JOTaPHPMBbI 1
66 JlecATUUHBIE U HATYypaJIbHBIE JTOTapH(PMBbI 1
67 [IpeoOpa3zoBanne BeIpaKEHUH, COIEPKAIINUX JTOTaPHPMBbI 1
68 [IpeoOpazoBanue BhIpaXEHUH, COAEPKAIUX JTOTapUPMBI 1
69 [IpeoOpa3zoBanne BeIpaKEHUH, COIEPKAIINUX JTOTAPHUPMBbI 1
70 Jlorapugmuueckas pyHKIuUs, €€ CBOWCTBA U TpauK 1
71 Jlorapugmuueckas pyHKIus, €€ CBOWCTBA U TpauK 1
72 Hcnonb3oBanue rpaduka GyHKITUN A1 pEIICHUST ypaBHEHHU I 1
73 Hcnonp3oBanue rpaduka GyHKIMU 115 pELISHUs] YpaBHEHUH 1
7 4 HOFapI/I(bl\iIJI/I‘-ICCKI/IC YpaBHCHUA. OcHOBHEBIE METO/bI PCIICHUA JIOI‘apI/I(l)MI/I‘-IeCKI/IX 1
YPaBHEHUI
75 Horapn(lnvinquKHe ypaBHeHus1. OCHOBHBIE METO/IBI PEILICHUS JIOTapUPMUIECKUX 1
YpaBHEHUI
7 6 HOFapI/I(l)I\iIII/I‘lCCKI/IC YpaBHCHUA. OCHOBHEBIE MCTOJbI PCIICHUA J'IOl"apI/I(l)MI/I‘leCKI/IX 1
YpaBHECHUU
77 PaBHOCHITBHBIE TIEPEXO/IBI B PEIICHUU JIOTAPU(PMUIECKUX YpaBHEHUN 1
78 PaBHOCHIIBHBIE TIEPEXO/IBI B PEIICHUH JIOTApU(PMUUECKUX YPABHEHHUI 1
79 Kounrpoabnas padora: "Jlorapupmuyeckas pynxuus. Jlorapudpmmuyeckne |
ypaBHeHus'"
80 CuHyC, KOCHHYC, TAHT€HC U KOTAHT€HC YHUCIIOBOTO apryMeHTa 1
81 CuHycC, KOCHHYC, TAHT'€HC U KOTaHT€HC YHCIOBOIO apryMeHTa 1
82 ApKCHHYC, apKKOCUHYC U apKTaHTE€HC YHUCIIOBOIO apryMEHTa 1
83 ApKcUHYC, apKKOCUHYC U apKTaHI€HC YHCJIOBOI0 apryMeHTa 1
84 Tpuronomerprudeckas OKpy>KHOCTE, OIIPEACIICHNE TPUTOHOMETPUICCKUX (DYHKITHI 1
YHCJIOBOI'O aprymcHTa
85 TpI/IFOHOMeTpI/I‘ICCKa}I OKPYXHOCTB, OIIPCACIICHUC TPUTOHOMETPUICCKUX q)YHKI_II/Iﬁ 1
YHCJIOBOI'0 aprymcHTa
86 OCHOBHBIE TPUTOHOMETPUUIECKUE POPMYITBI 1
87 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1
88 OCHOBHBIE TPUTOHOMETPUUIECKUE POPMYITBI 1
89 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1
90 [IpeoOpa3zoBaHre TPUTOHOMETPUIECKUX BBIPAKCHUM 1
91 [IpeobpazoBanue TPUTOHOMETPUUECKUX BBIPAKESHUN 1
92 [IpeoOpa3zoBaHre TPUTOHOMETPUIECKUX BBIPAKCHUM 1
93 [IpeobpazoBanne TPUTOHOMETPUUECKUX BBIPAKEHUN 1
94 Pemienue TpuroHOMETpUYECKUX YpaBHEHUI 1
95 Pemenue TpuroHOMETpUYECKUX YPaBHEHUI 1
96 Pemienue TpuroHOMETpUYECKUX YpaBHEHUM 1
97 Pemienue TpuroHOMETpUYECKUX YPaBHEHUI 1
98 Pemienue TpuroHOMETpUYECKUX YpaBHEHUI 1




99

PemieHne TpUroHOMETPUYECKUX YPAaBHEHUN

100  PemieHue TPUrOHOMETPUUYECKUX YPABHEHUI 1

101 KonTpoabHas padora: "Tpuronomerpuyeckue BbIpaKeHUs 1 | |
TPUTOHOMETPHYEeCKHe ypaBHeHus "

102 ITocnenoBaTebHOCTH, CLIOCOOBI 3aJaHus ITOCIIeA0BaTEIbHOCTEH. MeTo ] MaTeEMaTHIYECKOM 1
HWHAYKIIUA

1 03 MOHOTOHHEBIE U OIrpaHUYCHHBIC MOCICAOBATCIBHOCTH. HCTOpI/Iﬂ aHanu3a OECKOHEYHO 1
MaJlbIX

104  Apudmerndeckas mporpeccus 1

105  T'eomerpuueckas mporpeccus 1

106 = beckoHeuHo yObIBaroIasi reoMeTpUdecKas mporpeccus 1

107 | Cymma 6€CKOHEYHO YOBIBAIOIICH T€OMETPHUIECKON MPOrpecCun 1

108 JIuHeWHBIH U SKCIIOHEHIUATIBHBIN pocT. Yucio e. @opMysia CI0KHBIX IPOLEHTOB 1

109 Jluneiinblit 1 SKCIIOHEHIHANBHBIN pocT. Yucio e. DopMyiia CIIOKHBIX IPOIEHTOB 1

110 Hcnonp3oBanue nporpeccuu Juisl pelieHus peabHbIX 3a7jad IPUKIAIHOTO XapakTepa 1

111 = KountpoabHas padora: "IlocienoBaTebHOCTH U porpeccun’ 1 1

112 | HenpepsiBHBIE PYHKIIMN U UX CBOMCTBA 1

113 = Touka pa3psiBa. ACUMOTOTHI TpapUKOB (PyHKITHI 1

114 = CsoticTBa (pyHKIIUI HEMPEPHIBHBIX HA OTPE3KE 1

115  CsaoiicTBa pyHKIIMI HENpPEPHIBHBIX HA OTPE3KE 1

116 =~ Mertoa nHTEpBAIOB JJIsI PEIICHUSI HEPABEHCTB 1

117  MeTon MHTEpBAJIOB ISl PEIIEHUS HEPABEHCTB 1

118  Mertoa nHTEpBAIOB JJIsI PEIICHUSI HEPABEHCTB 1

119 = IIpumeHeHHe CBOMCTB HEMPEPHIBHBIX (DYHKIIMMA IJIs1 peIIeHuUs 33134 1

120 = TIpumeHeHHE CBOMCTB HEMPEPHIBHBIX (PYHKITUN IS pEIICHUS 3a/1a4 1

121 = Tlepsas u BTOpast MpOU3BOAHbIE (DYHKIIHH 1

122 Omnpenenenuie, reOMETPUYECKHN CMBICIT POU3BOIHOM 1

123 | Omnpenenenue, pu3MUECKUil CMBICT TPOU3BOAHON 1

124 = VYpaBHeHue KacaTeJbHOM K rpaduKy HyHKIIHH 1

125 = VYpaBHeHHE KacaTeabHOU K TpaduKy QyHKIIUN 1

126 = IIpoumsBoaHbIE 3eMEHTAPHBIX (PYHKITHIA 1

127 = TIpou3BoJHBIE JIEMEHTAPHBIX (PYHKITUN 1

128 = IIpomsBoaHas CyMMBI, IPOU3BEACHUS, YACTHOTO U KOMITO3UIIMU ()YHKIIUN 1

129 | TIpousBojHasi CYMMBI, IPOU3BEACHUS, YACTHOTO U KOMITO3UITUHU () YHKITHHA 1

130 = IIpomsBoaHas CyMMBI, IPOU3BEACHUS, YACTHOTO U KOMITO3UIIMH (YHKIIUN 1

131 | KonTpoabHas padora: "[IpousBoanas" 1 1

132 TloBTOopenwue, 06001mIeHUE, cCUCTEMaTH3alUs 3HaHU: "Y paBHeHUs" 1

133 [ToBTOpEeHME, 0000IIEHNE, CCTeMaTH3alusl 3HaHui: "OyHKIun" 1

134 = HToroBasi KOHTpOJbHasi paboTa 1 1

135  HrTorosasi KOHTpoJIbHas padoTa 1 1

136  IloBTOpenwue, 06001IeHNE, CUCTEMATH3AIUs 3HAHUN 1

OBILIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 136 10




11 KIIACC

KoanuectBo
Ne
Tema ypoka 4acoB
n/n
Bcero KP

1 [MpumeHeHne MPOU3BOIHOM K UCCICAOBAHUIO (PYHKIUI HA MOHOTOHHOCTD U SKCTPEMYMBI 1
2 IIpuMeHeHre TPOU3BOTHOHN K UCCIICIOBAHUIO (PYHKITHI HA MOHOTOHHOCTE M DKCTPEMYMBI 1
3 [TpumeHeHne MPOU3BOIHOM K UCCICAOBAaHUIO (PYHKIUI HA MOHOTOHHOCTD U SKCTPEMYMBI 1
4 IIpuMeHeHre TPOU3BOTHOHN K UCCIICIOBAHUIO (PYHKITHI HA MOHOTOHHOCTE M DKCTPEMYMBI 1
5 [TpumeHeHne MPOU3BOIHOM K UCCICAOBAaHUIO (PYHKIUI HA MOHOTOHHOCTD U SKCTPEMYMBI 1
6 IIpuMeHeHre TPOU3BOTHOHN K UCCIICIOBAHUIO (PYHKITHI HA MOHOTOHHOCTE M DKCTPEMYMBI 1
7 HaXO)KI[CHI/IC HanOOJIBIIEr0 U HAUMEHBIIIEr0 3HAYEHNS HerepBIBHOﬁ (byHKL[I/II/I Ha OTPE3KE 1
8 HaxoxneHre HanOOJIbIIero 1 HAMMEHBIIIETO 3HAUCHHUS HEITPEPHIBHON (DYHKIIMK Ha OTPE3KE 1
9 HaxoxaeHne HanOOJIbIIero 1 HAMMEHBIIIETO 3HAUCHHUS HEITPEPHIBHON (DYHKIIMK Ha OTPE3KE 1
10 HaXO)KI[CHI/IC HauOOJIBIIEr0 U HAMMEHBIIIEr0 3HAYEHHS HerepBIBHOﬁ (byHKL[I/II/I Ha OTPE3KE 1
11 HaxoxaeHne HanOOJIbIIero 1 HAMMEHBIIETO 3HAUCHHUS HEITPEPHIBHON (DYHKIIMK Ha OTPE3KE 1
12 HaXO)KI[CHI/IC HauOOJIBIIEr0 U HAMMEHBIIIEr0 3HAYEHHS HerepBIBHOﬁ (byHKL[I/II/I Ha OTPE3KE 1
13 IIpuMeHeHe TPOU3BOAHOMN JUIS HAXOXKACHHS HAWIYYIIEr0 PEMIECHNS B IPUKIIAIHBIX 1

3a/1a9ax
14 [IprMeHeHre TIPOM3BOIHOM [T HAXOK/ICHNS HAMIYYIIErO PEIICHNS B IPUKIIATHBIX 1

3aj1a4ax
15 [IpumeneHnre npou3BOIHON U1l ONPEAEIEHUS CKOPOCTH U YCKOPEHUS MpoLecca, 1

3alaHHOTO (POpMYIIOH MM TpadUKOM
16 [IprMeHeHre TIPOM3BOIHOM TS OTIPeIeIeH s CKOPOCTH U YCKOPEHUS Ipolecca, 1

3aJJaHHOTO (OPMYJION MM TpaduKOM
17 Kommo3zurms GpyHKIuit 1
18 Kommosumus GpyHKIui 1
19 Kommo3zurms GpyHKIuit 1
20 I'eomeTpuueckre 00pa3bl ypaBHEHHH Ha KOOPIUHATHOMN IJIOCKOCTH 1
21 eoMeTprueckre 00passl ypaBHEHHI Ha KOOPAMHATHOM IIIOCKOCTH 1
22 KourpoabHas padora: "HccienoBanue GpyHKIUi ¢ IOMOIIBLIO IIPOU3BOTHOI" 1 1
23 [TepBooGpa3Has, OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX 1
24 ITepBooOpasHbie 3neMeHTapHbIX QyHKIuA. [IpaBria HAX0XKACHHS TIEPBOOOPA3HBIX 1
25 [TepBooGpasHble 37eMeHTapHbIX (GyHKIMH. [IpaBuiia HaX0XKICHUS IIEPBOOOPA3HBIX 1
26 Wurerpan. ['eoMeTpryecKuii CMBICI HHTETpaia 1
27 Berunciienue onpenenéHaoro uarerpaia mo ¢popmyie Herorona-Jleiounma 1
28 Berurcienue onpenenéHHOro narerpaia mo ¢popmyiie Herorona-Jleiiouuia 1
29 [IpuMeHeHrEe HHTETPajIa IS HaXO0KIEHUS IIOIAAEH IIOCKUX (HUIYD 1
30 IMpumMeHeHre UHTETpaIa I HaX0KICHUS 00BEMOB F€OMETPUIECKUX TEI 1
31 [Mpumepsl pemennii udpepeHInanTbHbIX ypaBHEHHNA 1
32 [Ipumeps! pemenuii uddepeHanTbHbIX YpaBHEHHHA 1
33 Maremariuueckoe MOJIECITHPOBAHIE PEATBHBIX MPOIECCOB C TTOMOIIBO 1

g depeHInaIbHbIX ypaBHeHUN




34

KonTtponbnas padota: "[lepBoobpasznas u uHTETpan"

1
35 TpuronoMmerpudeckue QyHKIUH, X CBOMNCTBA U IrpaduKu 1
36 Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U rpaduku 1
37 Tpuronomerpuueckue QyHKIUH, X CBOMNCTBA U IpaduKu 1
38 Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U rpadukn 1
39 Tpuronomerpudeckue QyHKIUH, X CBOMNCTBA U IpaduKu 1
40 Ot60p KOpHEH TPATOHOMETPHIECKHX YpaBHEHHH C TOMOIIBIO |
TPHUTOHOMETPUIECKOM OKPYKHOCTH
41 OTt60p KOpHEH TpI/IFOj{OMeTpI/I‘-IeCKI/IX YPAaBHEHHH C TOMOIIBIO 1
TPUTOHOMETPUIECKON OKPYKHOCTH
4 Ot60p KOpHEH TPATOHOMETPHIECKHX YPaBHEHHH C TOMOIIBIO |
TPHUTOHOMETPUIECKOM OKPYKHOCTH
43 OTt60p KOpHEH TpI/IFOj{OMeTpI/I‘-IeCKI/IX YPaBHEHHH C TOMOIIbIO 1
TPUTOHOMETPUIECKON OKPYKHOCTH
44 PellieHre TPUrOHOMETPUUECKMX HEPABEHCTB 1
45 Pemienne TpUrOHOMETPUYECKIX HEPABEHCTB 1
46 PellieHre TPUrOHOMETPUUECKMX HEPABEHCTB 1
47 PemieHne TpUroHOMETPUYECKIX HEPABEHCTB 1
48 KonTpoasnas padora: "['padpuxu Tpuronomerpudeckux GyHKmuii. |
Tpuronomerpnyeckne HepaBeHcTsa'
49 OCHOBHBIE METOJIBI PEIIEHHS TIOKA3aTEIHHBIX HEPABCHCTR 1
50 OCHOBHBIE METO/IBI PEIIECHHS TTOKA3aTeILHBIX HEPABEHCTB 1
51 OCHOBHBIE METOJIBI PEIIEHHS TIOKA3aTEILHBIX HEPABCHCTR 1
52 OCHOBHBIE METOJIBI PEIIEHHS TIOKA3aTEILHBIX HEPABCHCTR 1
53 OCHOBHBIE METO/IBI PEIIEHHS JTOrapu(H)MUUECKUX HEPABECHCTB 1
54 OCHOBHBIE METOJIbI PEIIEHHS JIOTAPU(PMHUECKHX HEPABCHCTR 1
55 OCHOBHBIE METO/IBI PEIIEHHS JTOrapu(H)MUUECKUX HEPABECHCTB 1
56 OCHOBHBIE METOJIBI PEIIEHHS JIOTAPU(PMHUECKHX HEPABCHCTR 1
57 OCHOBHBIE METO/IBI PEIIEHHUS HPPALMOHAILHBIX HEPABEHCTB 1
58 OCHOBHBIE METOJIBI PEIIEHHSI HPPAI[HOHABHBIX HEPABEHCTB 1
59 OCHOBHBIE METO/IBI PEIIEHHUS HPPALMOHAILHBIX HEPABEHCTB 1
60 OCHOBHBIE METOJIBI PEIIEHHSI HPPAI[HOHABHBIX HEPABEHCTB 1
61 I'paduueckre METOBI PELIEHUS HPPALIMOHAIBLHBIX YPaBHEHHIMA 1
62 I'paduueckre METOIbI PEIICHHS HPPAIMOHAIBHBIX YPaBHEHU I 1
63 I'paduueckre METOIBI PELIEHUS [TOKA3aTEIbHBIX YPaBHEHHIA 1
64 I'padmueckue MeTOIbI pelICHHS TOKA3aTeIbHBIX HEPABEHCTB 1
65 I'padrueckre METOIbI peNIeH s JTIOTapU(MMHUUECKUX YpaBHEHHH 1
66 I'paduueckre METOIBI PENIEHHUS JTOrapu(PMUIECKUX HEPABEHCTB 1
67 I'paduueckne METOIbI PELICHUS JTOTapH(PMUUECKUX HEPABEHCTB 1
68 I'paduueckue METOBI PELIEHHUS [TOKA3aTENbHBIX U IOrapU(PMUIECKUX YPaBHEHHH 1
69 I'pacduueckne METOIbI PELICHUSI TOKA3ATENbHBIX U JIOTAPH()MHUUCCKUX YpaBHEHHIA 1
70 I'paduueckre METOIBI PEMIEHHUS TOKA3aTEbHBIX U JIOrapu(pMUIECKUX HEPABEHCTB 1




71

['padmyeckue MeTOAbI pelIeHUs MOKa3aTeNbHbIX U JIOTapu(MUYECKUX HEPABEHCTB

KonTpoubHasi padora: "HppannoHanabHble, NoKa3aTeJdbHble U

72 Jorapudmuyeckue HepaBeHcTBA" 1
73 Komruiekcubie yncna. Anredpandeckas ¥ TPUTOHOMETPUUECKast (GOPMBI 3aITHCH 1
KOMILIEKCHOI'O YKCJIa
74 KoMrutekcHble uncia. Ajre0pandeckas ¥ TPUTOHOMETpUYECKast (POPMBI 3aIIUCH |
KOMIUIEKCHOTO YHCIIa
75 ApupMeTnuecKue omnepaiy ¢ KOMIUIEKCHBIMU YUCIIaMK 1
76 Apudmerndeckue onepariy ¢ KOMIUICKCHBIMH YHCIIAMA 1
77 N300paxkeHre KOMIUICKCHBIX YHCET Ha KOOPAWHATHOM TIOCKOCTH 1
78 N300paxkeHne KOMIIEKCHBIX YKCEN Ha KOOPIMHATHOM IIOCKOCTH 1
79 dopmysa Myaspa. KopHu n-oii cTeneHn U3 KOMIUIEKCHOTO YKCIIa 1
80 ®opmyna Myaspa. KopHu n-oii cTeneHr U3 KOMIUIEKCHOTO YHCIIa 1
81 [IpuMeHeHrnEe KOMIUICKCHBIX YUCEIT I PelIeHUs QU3MUSCKUX U T€OMETPUICCKHX 3a1a4 1
82 KonTpoabnas padora: "KoMmiekcHbie uncia" 1
83 HatypanbHble u nensle yncia 1
84 HarypaibHble U 1ejble Yrcia 1
85 IIpuMeHeHEe TPU3HAKOB JIEITUMOCTH LEIBIX YUCEI 1
86 [IpuMeHEeHHE TIPU3HAKOB JIEIMMOCTH IEIBIX YHUCEI 1
87 [Ipumenenue npusHakoB aeaumoctyu nensbix uynucen: HOA u HOK 1
88 [IpuMeHeHKe TIPU3HAKOB AeTuMOcTH Henbix yncen: HOJl u HOK 1
89 IIpyuMeHeHe TPU3HAKOB JETUMOCTH IEIBIX YUCEN: OCTATKH IO MOLYIIIO 1
90 [IpuMeHeHHE TIPU3HAKOB JIETUMOCTH IIEIBIX YHUCEI: OCTATKHU I10 MOYIIIO 1
91 [puMeHeHUe PU3HAKOB JEIMMOCTH LENIBIX YUCeN: anroput™ EBkiuaa s 1
pelIeHus 3a/1a4 B [EJIBIX YUCIIaxX
92 KonTpoabnas patora: "Teopust neabix uncena" 1
93 Cucrema u COBOKYITHOCTb ypaBHeHHfI. PaBHOCHIBHEIE CUCTEMEI U CUCTEMBI-CJICACTBUA 1
94 Cucrema ¥ COBOKYITHOCTh ypaBHEHUH. PaBHOCHIILHBIE CHCTEMBI U CHCTEMBI-CIIEICTBUS 1
95 OCHOBHBIE METO/IBI PEIIEHHS CHCTEM U COBOKYITHOCTEH PAIIMOHAIBHBIX YPaBHEHUI 1
96 OCHOBHBIE METO/IbI PEIICHUS CHCTEM U COBOKYITHOCTEH HPPAIlHOHATbHBIX YPaBHEHUI 1
97 OCHOBHBIE METO/IBI PEIIEHHSI CUCTEM M COBOKYITHOCTEH MOKA3aTEIbHBIX YPaBHEHHUI 1
98 OCHOBHBIE METO/IBI PEIIEHHS CUCTEM U COBOKYITHOCTEH MTOKA3aTEIbHBIX YPaBHEHHIA 1
99 OCHOBHBIE METO/IbI PEILICHUS] CUCTEM U COBOKYITHOCTEH JIOrapu(MUUECKUX ypaBHECHHUI 1
100 OCHOBHBIE METO/IbI PEIICHHS CHCTEM M COBOKYITHOCTEH JIOrapu(h)MUUECKUX YPaBHEHUH 1
101 [lpuMCHCHHE CHCTEM K PEIICHMIO MATCMATHYCCKUX 314 H 31a4 U3 PA3THUHEIX 1
obJacTell HAyKW M PeaibHOM KU3HH, HHTEPIIPETAIMS TTOyIEHHBIX PE3YIbTaTOB
107> | TIpMMEHEeHHE CHCTEM K PELICHHIO MATEMATHUECKUX 3334 U 3314 U3 PasInIHbIX 1
o0iacTell HAyKU M PealbHOM KU3HH, HHTEPIIPETAIMS IIOJyYEHHBIX PE3YIbTaTOB
IIpuMeHeHEe HEPABEHCTB K PEIICHHUIO MATEMATHUECKUX 3a/1a4 M 33714 M3
103 pasnuuHbIX 00JACTEN HAYKU M PEANLHON KU3HU, HHTEPIIPETALNS TIOJTYYEHHBIX 1
pEe3yIbTaTOB
104 KonTpoabHas padora: "CucreMbl pAlIMOHATBHBIX, HPPALMOHAJIBHBIX |

NOKA3aTeJbHbIX U JIOrapupmMuyecKuX ypaBHeHuil"




105

PanmonanpHble ypaBHEHUS ¢ TapaMeTpamMu

1
106 = PanmonasbHbBIE HEPABEHCTBA C TApAMETPAMH 1
107 ' PampoHanbHbIe CHCTEMBI C TApaMETPaMu 1
108 HppanuoHaibHble ypaBHEHHS, HEPABEHCTBA C TapaMeTpaMu 1
109 = HppaimionanbHble CHCTEMBI C TapaMeTpaMu 1
110 TlokasaTenbHbIE ypaBHEHHS, HEPABEHCTBA C TApaMETPaMuU 1
111 | TlokasaTenbHbIE CHCTEMBI C TApaAMETPAMH 1
112 Jlorapupmuyeckne ypaBHEHHUs, HEPABECHCTBA C ITapaMeTpaMu 1
113 JlorapudmMuueckuie CHCTEMBI C TApaMETPaMK 1
114 = TpuroHomerpuyeckue ypaBHEHUS C IapaMeTPAMH 1
115  TpuroHomerpuveckre HEPAaBECHCTBA C MAPAMETPAMHE 1
116 = TpuroHoMeTpu4ecKue CUCTEMBI C IIapaMeTPAMH 1
117 ITocTpoeHue U UCCIeI0BaHNE MATEMATHIECKIX MOJIEIEN pealbHbIX CHTYaIUi ¢ 1
IIOMOIIBIO YPaBHEHHI C TapaMeTpaMu
118 [TocTpoenue u uccneaoBaHNE MAaTEMATUUECKUX MOJIEIEH PeabHbIX CUTYallul C 1
HIOMOIIBIO CHCTEM YPABHEHHI C TapaMeTPaMu
ITocTpoeHue U UcCIIeIOBAaHNE MATEMATHUECKUX MOJIEJIEH pealbHBIX CUTYAIlUH C
119 9 1
HIOMOIIBIO CHCTEM YPABHEHHI C TapaMeTPaMu
120 Kourpoannas paGora: "3agauu ¢ napamerpamu" 1 1
121 [ToBTOpEeHuE, 0000IIEHHE, CHCTEMATU3AINS 3HaHUM: "Y paBHeHUS " 1
122 Tlosropenue, 06001IEHNE, CHCTEMATH3AIMS 3HAHKI: "Y paBHEHHS " 1
123 [ToBTOpenue, 0600IIEHNE, CCTeMaTH3anus 3HaHui: "Y paBHeHUsS. CUCTEMBI |
ypaBHEHHUI"
124 Tlosropenue, 06001mIeHNE, CCTeMaTH3aNKs 3Hanuii: "HepaBencrsa" 1
125 | TloBropenwue, 06001IeHHEe, cUucTeMaTH3alMs 3Hanuii: "HepaBencraa" 1
126 Tlosropenue, 06001IeHNE, CHCTeMaTH3aNKs 3Hanuii: "HepaBencrna" 1
[ToBTOpeuue, 0000mEHE, cucTeMaTu3anus 3HaHui: "[IponsBoauas u eé
127 g ’ 1
IpHMEHEHHE
IToBTOpenue, 00001IcHNE, ccTeMaTH3anus 3Hanui: "[IpousBogHas u eé
128 ] 1
[pUMEHEHHE
IToBTOpenue, 0000mEeHE, cucTeMaTu3anys 3HaHui: "[IponsBoaHas u eé
129 g ’ 1
IpHMEHEHHE
130 Tlosropenue, 06001IEHNE, CHCTEMATH3AMMS 3HaHUI: "VIHTErpai u ero npuMeHeHue" 1
131 ITosTOpeHue, 0000IIEHHE, CHCTEMATH3AINS 3HaHUH: "Dy KN 1
132 TloBropenue, 06001IEHNE, CHCTEMAaTH3AIMS 3HAHKN: "D yHKIHN" 1
133 [ToBTOpeHnue, 06001meH e, cucTeMaTu3anus 3Hanui: "OyHkmn" 1
134 Hrorosasi KoHTpo/IbLHAsK padoTa 1 1
135 HWrorosas koHTpoJbHAS paGoTa 1 1
136 = TloBropenue, 0600IEHNE, CHCTEMATH3AIMS 3HAHUI 1

OBIIEE KOJIMYECTBO YACOB 110 TPOTPAMME
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YYEBHO-METO/JIUYECKOE OBECIIEYEHUE OBPA3OBATEJLHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* Maremaruka. Anredpa u Hadajia MatemMaThyeckoro aHanauza, 10 kmacc/ Mepsnsk A.l.,
Homuposckuii [[.A., Ilonskor B.M.; nmon penakmueit Ilogonbckoro B.E., O6miectBo ¢
OTpaHUYEHHOW  OTBeTCTBeHHOCThIO  M3parenbckuit 1ueHtp «BEHTAHA-I'PA®y;
AxkuunonepHoe obmectBo «M3narensecrBo «IIpocselieHne»

* Maremaruka. Anrebpa ¥ Hadajga MareMaTHdeckoro ananusa, 11 xmacc/ Mep3msak AT,
Homuposckuii I.A., TlonskoB B.M.; non penakuueit Ilogonsckoro B.E., OGmectBo c
OrpaHUYEHHOW  OTBETCTBEHHOCThIO  M3marensckuit  nentp «BEHTAHA-TPA®y;
AxnuonepHoe oo0mectBo «M3aarenberBo «lIpocBemenne»

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

Metoauueckue peKkoMeHAaluN
[IporpamMma o MaremaTuke
JupakTnyeckue MaTepuaibl
MareMaTtnyeckue JTUKTaHThI
YcTHBIE yIpaKHEHUS

U ®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://m.edsoo.ru

https://resh.edu.ru/

https://znaika.ru/

https://urokimatematiki.ru/
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