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MNOACHUTEJBHASA 3AIINCKA

VYuebnbiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 Hauboyiee 3HAYMMBIX B IpOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MIOCKOJIBKY, C OJIHOM CTOPOHBI, OH OOECHEeUYMBAET MHCTPYMEHTAJIbHYIO 0azy Ui
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpMATUKU, OOIIECTBO3HAHMS, UCTOPUH, CIOBECHOCTH U JPYTUX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiuecsi OBJIa/IeBaloOT
YHHBEpPCaJbHBIM S3BIKOM COBPEMEHHON HaykH, KoTopas (opMyIHpyeT cBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOTOo aHalu3a 3aKia/lbIBacT
OCHOBY Ui YCIEUIHOTO OBJIQJICHUs] 3aKOHaMHU (U3MKH, XHUMHUH, OHOJIOTHUH,
MOHMMAaHUsI OCHOBHBIX TEHJICHLIMIA pPa3BUTUSI S3KOHOMUKHU U OOIIECTBEHHOM >KU3HHU,
MO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX LHUQPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHUSX, YBEPEHHO HCIIOIb30BaTh UX I AaJbHEHIIEro oOpa3oBaHHS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSMHU ainreOpbl M MaTEeMaTHUUECKOro aHaju3a pa3BUBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTHUHHOCTH, JOKAa3bIBAaTh
YTBEPKJICHUSI ¢ TIOMOIIBIO MHIAYKLUUU U PaCCyXIaTh JEAYKTUBHO, MCIOJIb30BAThH
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpPMUDPYET
KpEaTUBHOE U KPUTHYECKOE MBILUICHHE.

B xone usyuenus yueGHOro kypca «Anredpa M Hayajla MaTeMaTHYECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
VUHTEPHpPETAllMd  TOJYYEHHBIX  PEUICHWH, 3HAKOMATCA C  [pUMepamu
MaTE€MaTUYeCKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBLAAIOUIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOpPaMH.

VYueOHbIll Kypc 00JafaeT 3HAYUTENIBHBIM BOCIUTATEIBHBIM TMOTEHIIUAIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOUIUMN
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
NEeATEeTbHOCTH, TpeOyIomed TMPOJAOIKUTEIPHOW KOHIIEHTpAIMd BHUMAHUSA,
CaMOCTOATENbHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTHM 3a MOJYYEHHBIN
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadyajlaM MaTeMaTH4YeCKOIro
aHaJln3a JIKUT ACSITebHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpykType yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YE€CKOTO
aHaJIKM3a» BbIJEJIECHBI CIEAYIOLIUE COAepKATEIbHO-METOAUYEeCKUEe TuHuu: «Yucna
U BblUUCIEHUD», « DyHKIUU U Tpadukny, «YpaBHEHUS] U HepaBeHCTBay, «Hauana
MaTeMaTU4YeCcKoro aHanu3a», «MHoXkecTBa U JIoOTMKa». Bce OCHOBHbIE



COJEPKATENbHO-METOANYECKHE JHUHUM H3YYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHusi Ha YpOBHE CPEIHEro o0IIero oOpa30BaHHWsA, €CTECTBEHHO OMOIHSS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
y4eOHBIH KypC SIBISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cede
COJEp’KaHUE HECKOJBKMX MaTeMaTHYECKUX MAMCLUMILUIMH, TaKMX Kak aureopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
MIMPOKUM MATEMATUYECKUM aIlapaToM, y HUX IOCIEI0BaTENbHO (popMupyeTcsa u
COBEpLICHCTBYETCSI YMEHHE CTPOUTh MATEMAaTUYECKYI0 MOJENb peaJbHOU
CUTyalluH, IPUMEHATh 3HAHUS, MOJIYYEHHbIE IIPU U3YYEHUH y4eOHOro Kypca, JUIs
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOW 3a7au, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(bopMUpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111er0 00pa3oBanus. Ha ypoBHe cpenHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palroHaIbHBIX BBIUMCICHUMA, BKJIIOYAIOMINX B CEOSI MCIOIB30BAHUE Pa3TUYHBIX
dopM 3amucu 4YMciaa, YMEHUE JeNaThb NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHMS], OLIEHUBATh YHUCIIOBbIE BBIpAXKEHUs, pabOTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HaTypalbHBIX, IIEIbIX,
palMoHaNbHBIX M JCHUCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoOHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECKHIE OIMepaliu, a TaKkkKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOYXHOCTSMU MX MPUMEHEHHS Ul PELICHUsS Pa3iMyuHbIX 33134
dbopMupyeTcsi peCTaBICHUE O €IUHCTBE MAaTEeMAaTHKH KaK HAyKd M €€ poiu B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MHpa, MIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3aIHS.

JIluaust «YpaBHEHHMSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpaMMbl MpEeayCMOTPEHO pEIIeHHE COOTBETCTBYIONIMX 3amad. B
pesynbraTte oOydaromuecs OBIAJAEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HpPPAaMOHAIbHBIX, TOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
colepkaimx mnapamerpel. [lodydeHHblEe yMEHHsS HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIEOBAaHUM (PYHKIUI C MOMOIIBIO NTPOU3BOJHON, IPU PELIEHUH NPUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jlannast copepkarenbHasi TUHUS BKIIOYAaeT B ceOsl Takke GOpMUPOBAHUE YMEHUIA
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHHUs  PALHMOHAIBHBIX,
UppAIMOHATBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHUM, a TAKKE BBIPAKCHUM,
coJlepKallluX cTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepuansa NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOIO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npemyaraeT 3(QQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAIHO JTEMOHCTPUPYET CBOU BO3MOXKHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3a4a€T MOCIEA0BATEIbHOCTh U3YUEHN MaTepruaiia. M3yuenue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEIMETOB U PEAIBHOM U3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK W C pElIeHHEM ypaBHEHUU U HepaBeHCTB. lIpu 3TOM OonbllIoe BHUMaHHE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKLIWU, CTPOUTH HX
rpaduku. Matepuan 3To¥ cofep)KaTelbHON JIMHUM HalleJIeH Ha Pa3BUTHE YMEHUM
Y HABBIKOB, ITO3BOJSIOIIMX BBIpAXKaThb 3aBUCHMOCTH MEXJIy BEJIMYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOU, Tpaduueckoid M cioBecHOW. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHas JuHuA «Hauvana MareMaTHyecKoro aHaliu3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyr KaK MAaTEMAaTHYECKHUX, TAK M MPHUKJIAJHBIX 3a/ad,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CcNOXHBIX (YHKUMHA, OMpEeAeNsiTh HX HauOOJbIINE W HaUMEHbINE
3HAUEHHUA, BBIYUCIATH MIIOMAaAun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHUYECKUX MOJENIEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJUTh HAaWIydlllee pelleHue B TMPUKIAIHBIX, B TOM YHCIIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4e€CKOTO
aHanM3a CIoCcOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMATBbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHUN pPAClO3HAaBaTh MPOSBICHUS
3aKOHOB MaTeMaTHKH B HaykKe, TEXHHKe U ucKyccTBe. OOydaromuecs y3HAIT O



BBIJIAIONTNXCSI PE3yNbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHUS MaTEMaTUKHA Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYECKass TUHUS «MHOKeCTBa | JIOTHKA)» BKIIOYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MAaTEMATUKU
W TIpeiaraloT Han0oJiee YHUBEPCAIBHBIA SI3bIK, OOBETUHSIOMMNA BCE Pa3ieiibl
MaTeMaTUKH © e¢ TPWIOKEHUH, OHU CBS3BIBAIOT pa3HbIE MaTEeMaTHYCCKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4arolmeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U MCIIOJIb30BaTh €0 JIJIsi BBIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPEACIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
0OyYaroIIMXCs, TIO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHIECKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueObHOM Kkypce «AnreOpa W Hadajga MaTEMaTHYCCKOTO aHAJM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYE€CKOTO MOJIEIUPOBAHUS, KOTOPHIE MPHU3BAHbI
Ccroco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJIENCH peanbHBIX
CUTyallWi, WCCIACAOBAHMS D3TUX MOJEIEH C TOMOIIBIO armapaTra aireOpbl H
MaTEMaTHYeCKOT0 aHalli3a, WHTEPIPETAIMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETCHBI B KAK/IBIN U3 Pa3/IesioB MPOTPaMMBbI, ITOCKOJIBKY BECh MaTepualn
y4eOHOro Kypca IIMPOKO HCIOJIB3YETCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pEIICHNH  pEabHbIX  MPAKTUYECKUX  3a7ad  oOydaroliuecss  pa3BUBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JestenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHu3yeTCs B POIIECCe U3YyUEHHUs BCEX TEM yueOHOTo Kypca «Anredpa u Havasna
MaTEeMaTHYECKOTO aHATN3ay.

Ha wm3ydeHme ydeOHOro Kypca «AnreOpa W Hadaja MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 yacoB (4 4aca B HeJIeINIO).



COAEPXKXAHUE OBYUEHUA

10 KITACC

Yuciaa v BIYMCICHUA

Panmonaneupie umcna. OOBIKHOBEHHBIE W ACCSITUYHBIE IPOOU, MPOLEHTHI,
OeckoHeuHble mepuoandeckue npodu. I[lpumenenue npobdeit W MPOIEHTOB IS
pelIeHus IPUKIAJHbIX 3a7a4 U3 Pa3JIMYHbIX OTpAciel 3HAHUWM U PEANIbHOU KU3HH.

JleiicTBUTENBHBIE 4YHMCIA. PanuoHaJBHBIE W UPpPALMOHAIBHBIE YHCIIA.
ApudpmeTnueckue  onepauMM € JICWCTBUTENBHBIMU  yHclIaMd.  Moayib
JEHCTBUTENLHOTO YKCa U ero cBoicTBa. [IpuOmmkE€HHbIE BBIYUCICHNUS, TTPaBHUIIa
OKPYIJICHHS, IPUKHUJIKA U OLIEHKA pe3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ 1nensiM  nokaszareneM. buHoM Herotona. Hcnonbs3oBanue
HOJXOAIIEeH (POPMBI 3aIIMCH IEHCTBUTENBHBIX YNCEN ISl PEILICHUS TPAKTHUYECKUX
3a/1a4 U MPEACTABIICHUS JaHHBIX.

ApudmeTnuecknii KOpeHb HaTypaJIbHOM CTENIEHU U €ro CBOMCTBA.

CreneHp C palMOHAJIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JEUCTBUTEIBHBIM I0KA3aTEIIEM.

Jlorapugm uymucna. CpoiictBa norapu¢pma. JlecaTnyHble U HaTypajbHbIE
JorapuMsl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHTE€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
aApPKKOCHHYC M apKTaHI€HC YMCIIOBOI'O apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa © TOXKAECTBEHHbIE IpeoOpa3oBaHMs. YpPaBHEHHE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIE ypaBHEHUsI U YypaBHEHHs-ciencTBUs. HepaBeHCTBO,
pelIeHre HEPaBEHCTBA.

OCHOBHBIE METO/Ibl PEIICHUSI LEIbIX U APOOHO-PALMOHANIBHBIX YpaBHEHUHN U
HEPAaBEHCTB. MHOrO4YJICHbl OT OJHOW MNEpEeMEHHOW. JleneHne MHOTrodwIeHa Ha
MHOIO4JIeH C ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMA
koapurmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YMCIOBBIX BBIPAXKEHUH, COJIEPXKAIIUX CTEIIEHU U KOPHHU.

HppauroHansHble yYpaBHEHHMUS. OcCHOBHBIE METO/IbI penieHus
UPPALMOHATIBHBIX YPABHEHUIA.

[Toka3zatenbHble ypaBHeHHs. OCHOBHBIE METO/bl PEIICHUS IMOKA3aTEIbHBIX

YPaBHEHHUM.
[IpeoOpazoBaHue BRIpaXKEHHM, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmuueckue ypaBHEHHUSI. OcHOBHBIE METO/IbI perieHus

Jorapu(pMUYECKUX ypaBHEHUH.
OcHOBHBIE TPUTOHOMETPHUUECKHUE hopMyJIBL. [IpeobpazoBanue
TPUTOHOMETPHUYECKUX BBIPAKCHUI. PellieHre TpUroHoMeTpUIECKUX YPaBHEHHIA.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHUH. PellleHWe NpUKIAaIHBIX 3aad C MOMOIIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
ITIOMOIIBIO MaTPHUI] U ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII U HEpPaBEHCTB. lIprMeHeHHe ypaBHEHHII U HEPABEHCTB K PEUICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

@OyHkuuu U rpadpuku

@®yHkus, crnocoObl 3amanus (yHKIuM. B3auMHO o0OpaTHble (YHKIMH.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MHUHUMYMBI
¢ynkun. Hanbonpliee 1 HauMeHblllee 3HaYeHHs] PYHKIIMUA Ha TIPOMEXKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHH Kak (QYHKIUKA OOpaTHOM
CTENEHU C HATYPaJIbHBIM [TOKA3aTEIIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 peIICHUs YpABHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B PpEAIBHBIX MPOLECCAX M SBJICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

ITocimenoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHS BO3HMKHOBEHHS MAaTEMAaTHYECKOTO aHajlu3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U TeoMeTpuiecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
MpOrpeccru. JINHENHBIN U YKCIOHEHIMAIBHBIA pOCT. Uncino e. @opmyna ClI0KHbBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKIIATHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHHWS HEPABEHCTB. [IprMeHEHHE CBOWMCTB HENPEPBIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenrue, reOMeTpUIEcKui U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMITO3ULIMHU (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMAaTHUYECKOTO OOBEKTa, CJIEICTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUMA YUEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIN YPOBEHbB) HA YPOBHE CPEJIHEI'O OBIIIET'O
OBPA3OBAHIA

JINMYHOCTHBIE PE3YJIbTATBHI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBICHU,
OpoLEeAyp TpaxAaHCKOro oOmiecTBa (BBIOOPHI, OMPOCH WU JAPYroe), yMEHHue
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GyHKUIUSIMHY ¥ HA3HAYCHUEM;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUNUCKOM IpakIaHCKOW UIECHTUYHOCTH, YBOKCHUS K
MPOLLJIOMY M HACTOSIIEMY POCCUUCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKOM LIKOJIBI,
WCIIOJIb30BAHUE ATUX JIOCTIDKEHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
YKOHOMUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOIO Hapojaa, cOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTHYECKUM
IPUMEHEHUEM JIOCTHOKEHUN HAYKM W JESITEIBHOCTBIO YYEHOrO, OCO3HAHME
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) 3cTeTH4eCKOTr0 BOCIIUTAHMS

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEUICHHUH, pacCyKICHUM, BOCTIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3u4yHbIX BUIOB HCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

cOPMHPOBAHHOCTh YMEHHUS TMPUMEHATh MaTeMAaTUYeCKHe 3HAHUS B
MHTEepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 370pPOBBIO (370POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, peryispHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03JJ0OPOBUTEIBHOM 1E€ATETbHOCTBIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
pa3nuuHbiM  chepam  Mpo(ecCHOHANBHOM  JESTENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccur U peanu3oBbIBATb COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,
TOTOBHOCT M CIIOCOOHOCTh K  MaTéMaTH4ecKoMy  oOpa3oBaHHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ/1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TOHHMAaHUE BJIUSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY’Karollel cpenpbl, IJIAHUPOBAHHE IIOCTYIIKOB M OIICHKM HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOW IesATEeNbHOCTH, JTaloB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATDHI
IHo3HaBaTe/ibHBIEC YHHMBEPCAJIbHBIE YUeOHbIE eiiCTBUS

ba3oBble 1ornueckue aAeicTBu:

BBISIBJIATH M XapPaKTEPU30BaTh CYLIECTBEHHBIE IMPU3HAKA MATEMaTHYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTpeIeSICHUs TIOHITUHN, YCTaHABIMBATh CYIIECTBEHHBIA MPU3HAK KJIacCU(UKAIUH,
OCHOBAHUS JIJ1s1 000OIIEHUS M CPABHEHUSI, KpUTEPUU TTPOBOAUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  NPeOOpPa3OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U IPOTUBOPEUUSA
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU ISt
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUUN;

JIeJIaTh BBIBOABI C MCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
VHIYKTUBHBIX YMO3aKIOUECHUN, YMO3AKIFOUYEHUH 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITENIBHO JOKA3aTEIhCTBA MATEMATUYECKUX YTBEPKIACHUM
(IpsiMbIE U OT MPOTHUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelieHus y4eOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMA ¢ y4ETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejabcKue 1eHCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIHE  MPOTHBOpEUHe,  MpoOJeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpPOIlecCa, a TaKXKe BBIABUTATDH
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHACBMEHHBIX TEKCTaX, aBaTh IMOSCHEHUS MO XOAY PELICHHS 3alayH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapy>KMBaTh pa3iu4ve M CXOJCTBO MO3ULIUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
Npe3eHTalUd U OCOOCHHOCTEH ayAUTOPUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHUI ¢ YYETOM HOBOM HH(OPMALINH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTEeMaTU4YECKOM 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa LUEIH U YCIOBUAM, OOBACHITh IPHUUMUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPYHNOBBIX (opMax palboThl (00CYXIeHHs], OOMEH MHEHUH,
«MO3TOBbIE IITYpMBD» M UHBIE), BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

HPEAMETHBIE PE3YJIBTATBI

K koniy obOyuenuss B 10 kJjacce 0OydyarOIIMICSd TOJYYUT CICAYIOIINE
MpeAMETHbIE PEe3yIbTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMMmbl Y4eOHOTO
Kypca «AnreOpa u Havyajla MaTeMaTUYECKOTr0 aHaIU3a»:

Yuciaa v BBIYUCICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAIBHOE YHCIIO, OCCKOHEYHAs
nepuoAndeckas JApoOb, TPOIEHTHI, HPPAUOHAIBHOE YHCIO0, MHOXECTBa
palMOHAJIBHBIX U ACHCTBUTEBHBIX YUCEI, MOAYJIb JEHCTBUTEIHLHOTO YUCIIA;

OPUMEHSATh JIpOOM W TPOLEHTHI JUIsl DPEIICHHUS NPHUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEATIbHOM KU3HU;

MPUMEHSTH MPUOIMKEHHBIC BRIYMCIICHUS, TTPABUIIA OKPYTIICHUS, PUKUIKY U
OLICHKY p€3yJIbTaTa BEIYMCICHUM;



CBOOOJHO OMEpUPOBATh TOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

CBOOO/IHO OIEpUPOBaTh MOHATHUEM: apUPMETHUUECKUN KOPEHb HATypalbHON
CTCIICHU;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOZHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, JACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CcBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC
YHCIIOBOI'O apTyMEHTA;

ONEpUPOBaTh MOHATUAMH: APKCHHYC, APKKOCUHYC U apKTAHT'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIEC YPABHEHUS M YPABHEHUS-CIICJCTBUS, PABHOCHIIbHbIE HEPABEHCTBA;

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMA KO3((UIMEeHTaMu, KOPHH MHOIOWIEHA, MPUMEHAThH
JieJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1ay;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
WCIIOJIb30BaTh CBOMCTBA ompenenuTesis 2 X 2 Juisl BBIYUCICHHUS €ro 3HayeHus,
OPUMEHATh ONPENEIUTENN JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMH [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BBIPAXKEHUHN, COJEPKAIINX CTETICHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATH OCHOBHBIE TPUTOHOMETpUUYECKHE GOPMYIIBI IS TPeoOpa30BaHUS
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPABEHCTBA MO YCIOBHUIO 3a/Jaud, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aUMHO O0OpaTHble (QYHKUMH, KOMOoO3uuus GyHKUMA, Tpadux QyHKIHH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NEePUOINYECKHE (PYHKIIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
HeabIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHUUA C HATypajJbHbIM U LEIbIM
nokasaresieM, rpaduk KOpHs N-Oi cTeneHW Kak (yHKIHMH OOpaTHOW CTENeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSIMU: IOKa3aTelbHAs WU JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHHU;

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIONIb30BaTh rpaduku (YHKIMA JJi  UCCIENOBAaHUA MPOLECCOB U
3aBUCUMOCTEN MpHU pElIeHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEalbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHdecKas U TreoMeTpuuecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapaKkTepa;



cBOOO/IHO OTIEPUPOBATH MOHIATUSAMHU: ITOCIEI0BATENILHOCTD, CIIOCOOBI 3a1aHuUs
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJIbIX;

CBOOOJIHO OIEPHPOBATh TMOHATHSAMHU: HEMPEPhIBHBIC (DYHKINK, TOUYKU
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
NPUMEHSATH CBOMCTBA HETIPEPHIBHBIX (DYHKITUH JIJIs1 pEIICHsI 3a/1a4;

CBOOOJIHO OIEpPHpPOBATh TMOHATUSMHU: TIEpBas W BTOpas IPOU3BOIHBIC
byHKIUYU, KacaTenbHas K rpaduky QyHKIUH;

BBIUUCIISATH MPOU3BOJIHBIE CyMMBI, MPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM M (PU3UUECKUIM CMBICT MPOU3BOIHON Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpPHpPOBATH TMOHATHUSAMHU: MHOXECTBO, ONEpaluud  Haj
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOJHO OIEpPHPOBaATh TMOHATHUSIMU: OIpEAeTCHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTa, TOKA3aTEIHLCTBO, PABHOCHIIbHBIC
YpaBHEHHUS U HEPABEHCTBA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaungecTBo 4acoB
Ne HanmenoBaHue pa3jiesioB U TeM K n JyekTpoHHbIE (IU(PPOBBIE)
n/n MPOrpamMmbl Bcero OHTPOJILHRLIC PaKThHecKue o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThI
MHO0XeCTBO NEUCTBUTEILHBIX
yycesl. MHOTOYIECHBI. .
PAlHOHATEHEIC YPABHCHIS 1 24 1 https://resh.edu.ru/subject/lesson/3778/start/158733/
I yp 5 https://bvbinfo.ru/auth
HepaBeHCTBA. CUCTEMBbI JIMHEHHBIX
ypaBHEHUI
D . .
YHKIEH ¥ rpagukn. Crenernas 12 1 https://resh.edu.ru/subject/lesson/5540/start/327000/
(GYHKIIHS C 1IeJIbIM TToKa3aTeneM
Apudmerndeckuii KopeHb N-0it
crenenu. MppanroHanbHbIe 15 1 https://resh.edu.ru/subject/lesson/5498/start/272542/
YpaBHEHUS
IoxasaTenbHas QyHKINAL. 10 1 https://resh.edu.ru/subject/lesson/3841/start/225573/
[Toka3arenbHble ypaBHEHUS
Jlorapudmuueckast GyHKIIHS. 18 1 https://resh.edu.ru/subject/lesson/5753/start/272574/
Jlorapudmuueckue ypaBHeHUs
T .
PUTOHOMCTPHHICCKHIE BIDAKCHUA 22 1 https://resh.edu.ru/subject/lesson/4738/start/200420/
Y ypaBHEHUS
TocnenosarenbHoCTH 1 10 1 https://resh.edu.ru/subject/lesson/5223/start/326717/
MIPOTPECCUH
H . .
CTIPEPHIBHbIC (yHKIN 20 1 https://resh.edu.ru/subject/lesson/6195/start/225651/
[IpounsBoHas
IosTopenue, O6O6meHI:Ie’ 5 2 https://resh.edu.ru/subject/lesson/5138/start/200452/
cucTeMaTu3ausa 3HaHUil
OBIIEE KOJIMYECTBO YACOB I10
[ 136 10 0

[NPOT'PAMME



https://resh.edu.ru/subject/lesson/3778/start/158733/
https://bvbinfo.ru/auth
https://resh.edu.ru/subject/lesson/5540/start/327000/
https://resh.edu.ru/subject/lesson/5498/start/272542/
https://resh.edu.ru/subject/lesson/3841/start/225573/
https://resh.edu.ru/subject/lesson/5753/start/272574/
https://resh.edu.ru/subject/lesson/4738/start/200420/
https://resh.edu.ru/subject/lesson/5223/start/326717/
https://resh.edu.ru/subject/lesson/6195/start/225651/
https://resh.edu.ru/subject/lesson/5138/start/200452/

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoka Bcero Konrpoarueie  Ipakrueckue u3ydeHusi oOpa3oBaTesIbHbIE
padoThI padoTshI
pecypcsl
1 [[MHOKeCTBO, Olepalyy Hal 1 https://m.edsoo.ru
MHO>KECTBAaMH U MIX CBOMCTBA
2 Huarpammsl Ditniepa-Benna 1 https://m.edsoo.ru
[IpuMeHeHre TEOPETUKO- https://m.edso0.ru
3 MHOKECTBEHHOTO arapara Jijis 1
penieHus 3a1a4
Panmonansabie uncia. OOBIKHOBEHHEIE h'['[DSZ// m.edso0.ru
4 U IeCATUYHBIC APOOHU, IPOIIEHTHI, 1
OeCKOHEYHBIE TIEPUOANYECKHE JPOOH
Pannonansabie ynciaa. OOBIKHOBEHHBIE https://m.edsoo0.ru
5 U JIECATUYHBIE APOOHU, IPOLIEHTHI, 1
OEeCKOHEUYHBIC TIEPUOANIECKHUE JPOOH
6 [Ipumenenue apoOeii U IPOIEHTOB IS 1 https://m.edsoo.ru
pelIeHHs TPUKJIATIHBIX 331a9
v [Ipumenenue apoOeit U NPOLIEHTOB IS 1 https://m.edsoo.ru
pelIeHus MPUKIATHBIX 3a71a4
JlelicTBUTENLHBIE YHCIIA. https://m.edsoo.ru
8 PannonansHbIe U UppalliOHATEHBIC 1

quciia



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

Apudmerndeckue onepanum ¢

https://m.edsoo.ru

9

JNENCTBUTENbHBIMH YUCIIaMU
10 Moayiib efiCTBUTENBHOTO YUCIIA U €10 https://m.edsoo.ru

CBOMCTBA

[TpuGnnxKEHHBIE BEIYUCIEHMS, TPABUIIA https://m.edsoo.ru
11 OKPYTJICHUS, IPUKUIKA U OIICHKA

pe3ynbTaTa BRIYUCICHUN

OCHOBHBIE METO/IbI PEILICHUS LIEJIbIX 1 https://m.edsoo.ru
12 JIpOOHO-PALIMOHANBHBIX YPAaBHEHUH U

HEPABEHCTB

OCHOBHbBIE METO/IbI PCIICHUS LIEIBIX U https://m.edso0.ru
13 IpoOHO-pallMOHATIBHBIX YPAaBHEHUH U

HEPABEHCTB

OCHOBHBIE METO/IbI PEIICHUS [ETBIX U https://m.edso0.ru
14 JIpOOHO-PALIMOHAIBHBIX YPAaBHEHUN U

HEPaBEHCTB

MHoOrowieHsl OT OAHON NEPEMEHHOM. https://m.edso0.ru
15 Jlenenne MHOTOUYJIEHa HA MHOTOYJIEH C i

https://bvbinfo.ru/auth

octaTtkoM. Teopema besy
16 MHOTrO4JIEHHI C LEIBIMA https://m.edsoo.ru

koddunmentamu. Teopema Buera
17 Peuienne cucreM TMHENHBIX YPaBHEHUN https://m.edsoo.ru
18 Pemenne cucreM TMHENHBIX YpaBHEHUI https://m.edsoo.ru

Marpuia cucTeMbl JINHEWHBIX https://m.edsoo.ru
19 ypaBHeHUU. OnpeenuTenh MaTPHUIIBI

2X2, ero reoMeTpUYECKU CMbICIT U



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://bvbinfo.ru/auth
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

CBOﬁCTBa; BBIYHMCIICHHUC €TI0 3HAYCHU

20

21

22

Onpenenuresb MaTPUIBI 2X2, €10
T€OMETPUYECKHUI CMBICII U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

[Tpumenenue onpenennuTens Al
pELIEHUsI CUCTEMbI TMHEHHBIX
YpaBHEHUN

Penienue npuknagHeIx 3a1au c
IIOMOILBIO CUCTEMBI JIMHEHHBIX
YpaBHEHUN

https://m.edsoo.ru

https://m.edsoo.ru

https://m.edsoo.ru

23

Pemenue npuknaaHeix 3aaa4 ¢
ITOMOTIIIBIO CUCTEMBI JIMHEHHBIX
YpaBHEHUU

https://m.edsoo.ru

24

25

26

KonTponbHas pabora: "Pannonanbhble
ypaBHEHUs U HepaBeHcTBA. CrcTeMbl
JUHEHHBIX ypaBHEHUN"

OyHKIMS, CIOCOOBI 3a/1aHus QYHKITUH.
B3anmuo obpaTHble QyHKIUH.
Komnozunus ¢pyHkuit

I'padux dpynkunu. DnemeHTapHble
npeoOpa3oBaHus rpagukoB GyHKIUN

https://m.edsoo.ru

https://m.edsoo.ru

https://m.edsoo.ru

27

O06nacth onpeesieHus] © MHOYKECTBO
3HaueHui Gpynkunu. Hynm pynkuun.
[IpoMexyTKH 3HaK IOCTOSTHCTBA

https://m.edsoo.ru

28

UETHbie 1 HEUETHBIC PYHKITUH.
[Tepuoanueckue GyHKIUU.
[TpoMexyTKH MOHOTOHHOCTH (hYHKIIUU

https://m.edsoo.ru



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

MaxkcuMyMbl U MUHUMYMBI (DYHKITHH.

https://m.edsoo.ru

29 Haubonbiee u HauMeHblee 3HaUCHHE
(GYHKIINU Ha TPOMEKYTKE

30 JluHeliHasi, KBaJpaTU4HAs U TPOOHO- https://m.edso0.ru
TuHeWHas QyHKIH

31 DJieMeHTapHOE MCCIIEA0BAHHUE U https://m.edso0.ru
nocTpoeHue rpaduKoB ATUX QYHKIUH

32 DjieMeHTapHOE MCCIICA0BAHKE U https://m.edso0.ru
MoCTpoeHue rpauKoOB ITUX QYHKIUN

33 CreneHs ¢ 1eIbIM MoKa3aresieM. buHoMm https://m.edso0.ru
Herorona

34 CreneHs c 1enbIM IToKa3zaTeneM. bunom h'['[DSZ// m.edso0.ru
Hsrotona
CrenenHast GyHKIMS C HATYPAIbHBIM U https://m.edsoo0.ru

35 1eabIM noka3aresnem. E€ cBoiicTBa u
rpaduk

36 KontponbHas padoTa: "CTenenHas https://m.edsoo.ru
¢yukuus. E€ cBoiictBa u rpaduk”

37 ApudmeTndeckuii KOpeHb https://m.edsoo.ru
HaTypaJbHOM CTENIEHU U €r0 CBOMCTBA

38 ApI/I(I)MeTI/I‘{E:CKI/Iﬁ KOpEHb ) https://m.edsoo.ru
HATYpaJbHOM CTENICHU U €r0 CBOWCTBA
I[Ipeo6pa3oBaHUs YHUCIOBBIX https://m.edsoo.ru

39 BBIPKEHUH, COJIEPKAIUX CTETICHU U
KOpHU
[TpeoOpa3zoBaHuUs YHCIOBBIX https://m.edsoo.ru

40 BBIPOKEHHM, COACPKAITUX CTETICHU U

KOpHHU



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

41

[IpeobpazoBanust YMCIOBBIX
BBIPOKEHUH, COJIEPKAIIUX CTETICHU U
KOpHHU

https://m.edsoo.ru

42

HppanuonaibHble ypaBHEHHUS.
OcHOBHBIE METO/IbI PELLICHUS
UPPALMOHAIILHBIX YPABHEHUN

https://m.edsoo.ru

43

44

45

HppauroHanbHble ypaBHEHHUS.
OcCHOBHBIE METO/IbI PELLIEHUS
UPPaLMOHATIbHBIX YPABHEHUM

WpparmonansHble ypaBHEHUS.
OcCHOBHBIE METO/IbI PEIICHUS
UPPALMOHATILHBIX YPAaBHEHHIA

PaBHOCHIIBHBIE TEPEXO/IBI B PEIICHUU
UppalMOHATIBHBIX YpaBHEHUN

https://m.edsoo.ru

https://m.edsoo.ru

https://m.edsoo.ru

46

47

48

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUN
VUPPALMOHAIBHBIX YPABHEHUN

PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUT
VPPALMOHATIBHBIX YPABHEHUN
PaBHOCUIIBHBIE TIEPEXO/IBI B PEILICHUT
VPPaLMOHATILHBIX YPABHEHUM

https://m.edsoo.ru

https://m.edsoo.ru

https://m.edsoo.ru

49

CaoiicTBa 1 rpaguK KOpHs N-0i
CTeNeHH KakK (QyHKIMH 0OpaTHOU
CTENEHH C HATYpaJIbHBIM ITOKa3aTeIeM

https://m.edsoo.ru

50

CgoiicTBa u rpaduk KOpHs N-0if
CTeNeHH Kak (QyHKIMH 0OpaTHOM
CTENEHN C HAaTypaJbHbIM MOKa3aTeIeM

https://m.edsoo.ru

o1

KonTtponsnas padora: "CBolicTBa u
rpaduk KOpHsS N-0i cTeneH .

https://m.edsoo.ru



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

1

WppannonaibHbie ypaBHEHUS'

CrenieHb ¢ pairOHaJIbHBIM

https://m.edsoo.ru

52 IIOKa3aTeseM U €€ CBOMCTBA
53 CrerneHb ¢ paroOHaIbHBIM https://m.edso0.ru
MIOKa3aTeseM U €€ CBOMCTBA
54 CreneHb ¢ paroHaIbHBIM https://m.edso0.ru
IIOKa3aTesIeM U €€ CBOMCTBA
55 [Toka3aTenbHas GyHKIUSA, €& CBOMCTBA https://m.edsoo.ru
u rpadux
56 Hcnons3oBanue rpaduka QyHKIUN AJs https://m.edsoo.ru
pelIeHus] ypaBHEHUI
57 Hcnonb3oBanue rpaduka QyHKIUM IS https://m.edsoo0.ru
peueHus: ypaBHEHU I
[Toka3zaTenbHbie ypaBHeHUs1. OCHOBHBIE https://m.edso0.ru
58 METO/Ibl PEIICHUSI TTOKA3aTeIbHBIX
ypaBHEHUH
[Toka3zaTenbHbie ypaBHEeHUs1. OCHOBHBIE https://m.edso0.ru
59 METO/Ibl PEIICHUS] TOKA3aTEIbHbIX
ypaBHEHUU
IMTokasaTtenbHbIe ypaBHEHHsI. OCHOBHBIE https://m.edsoo.ru
60 METO/Ibl PEIICHUS] TOKA3aTeIbHbIX
yYpaBHEHUN
61 KonTtponsHas padota: "TlokazaTenbHas https://m.edsoo.ru
¢yuknus. [lokasarenbHble ypaBHeHUS"
62 Jlorapu¢wm uncna. CBolicTa https://m.edsoo.ru
Jorapudpma
63 Jlorapudm uncna. CoiicTpa https://m.edsoo.ru

Jorapudpma



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

Jlorapudwm yucna. CoiicTBa

https://m.edsoo.ru

o4 norapupma

65 JlecATHYHBIC U HATYpPAJIbHBIC https://m.edso0.ru
J0rapupMbl

66 JlecsATHYHBIC U HATYpaJbHbIC https://m.edso0.ru
JorapudMbl

67 I[Ipeo6pasoBanne BHIpAKEHHIA, https://m.edsoo.ru
COZIepIKaIUX JIOraprupMbI

68 I[Ipeo6pasoBanne BRIpAKEHHIA, https://m.edsoo.ru
COJepKAIINX JIOTapH(PMbI

69 [Ipeobpa3oBaHie BBIPAXKCHUH, https://m.edsoo.ru
COZIepIKaIUX JIoraprupMbI

20 Jlorapupmuueckas GyHKIus, e€ https://m.edsoo.ru
CBOIicTBa U rpaduk

7 Jlorapupmuueckas GyHKIus, e€ https://m.edsoo.ru
CBOIicTBa U rpaduk

79 Hcnons3oBanue rpaduka QyHKIUN IS https://m.edso0.ru
pelIeHUs] ypaBHEHHUI

23 Hcnonb3oBanue rpaduka QyHKIUH IS https://m.edso0.ru
peuieHus: ypaBHEHU I
Jlorapupmuueckue ypaBHEHHS. https://m.edsoo.ru

74 OcHOBHBIE METOIbI PELIEHUS
norapu(MHUUECKUX YpaBHEHUN
Jlorapupmuueckue ypaBHEHHS. https://m.edsoo.ru

75 OcHOBHBIE METO/BI PELLIEHUS
norapu(pMHUECKUX YpaBHEHHMA

76 Jlorapugmuueckue ypaBHECHUS. https://m.edso0.ru

OcHOBHBIC MCTObI pCHICHUA



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
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JOTapuPpMHUUECKUX yPaBHEHUIN

PaBHOCHIEHEIC MNEPEXO0Abl B pCICHUHA

https://m.edsoo.ru

77 .
norapu(pMHUECKUX YpaBHEHHHA
78 PaBHOCHJIBHEIE IIEPEXOBI B PELIEHUH https://m.edsoo.ru
JOTapUPMHUECKUX YPaBHCHUH
KoutponbHas padoTa: https://m.edsoo.ru
79 "Jlorapudmuyeckast pyHKIIUS.
Jlorapudmuueckue ypaBHeHus"
80 CuHyc, KOCHHYC, TAHT€HC U KOTAaHT€HC https://m.edsoo.ru
YHCIIOBOIO apryMEHTa
81 CuHycC, KOCHHYC, TAHT'€HC U KOTAHI€HC https://m.edsoo.ru
YKHCIIOBOTO apTyMEHTa
82 ApKCHHYC, apKKOCHHYC U apKTaHTEHC https://m.edsoo.ru
YHCIIOBOIO apryMEHTa
83 ApKCHHYC, apKKOCHHYC U apKTaHTEHC https://m.edsoo.ru
YHCIIOBOIO apryMEHTa
Tpuronomerpudeckast OKpyKHOCTb, https://m.edso0.ru
84 OIpe/IeTICHNEe TPUTOHOMETPHYECKUX
(GYHKIUH YUCIIOBOTO apryMEHTa
TpuronoMeTpuyuecKast OKpy»KHOCTb, https://m.edso0.ru
85 OIpe/IeTICHNE TPUTOHOMETPHYECKUX
(GYHKIUH YUCIIOBOTO apryMEHTa
86 OCHOBHEIE TPHTOHOMETPHUECKHE https://m.edsoo.ru
bopMyIibl
g7 OCHOBHBIE TPUTOHOMETPUUYECKHE https://m.edso0.ru
bopmyIbl
88 OCHOBHEIE TPHTOHOMETPUYECKHE https://m.edso0.ru

bopmyIbl
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OCHOBHBIE TPUTOHOMETPUYECKUE

https://m.edsoo.ru

89 hopMyIBI

” Hpe06pa30j3aHHe TPUTOHOMETPHUECKHX https://m.edsoo.ru
BBIPAKEHUI

o1 Hp€06pa3033aHI/Ie TPUTOHOMETPHUYIECKUX https://m.edso0.ru
BBIPKEHUI

9 Hpeo6pa30vBaHHe TPUTOHOMETPHUECKHX https://m.edsoo.ru
BBIPKEHUI

93 Hpeo6pa3033aHHe TPUTOHOMETPHUECKHX https://m.edsoo.ru
BBIPAKEHUI

o4 Pemenue E‘pHFOHOMeTqueCKI/IX https://m.edsoo.ru
ypaBHEHUH

95 Perrenne ”prFOHOMeTqueCKHX https://m.edsoo0.ru
ypaBHEHHI

9 Perrenne ”\[J’pI/Il"OHOMeTpI/IIIeCKI/IX https://m.edsoo0.ru
ypaBHEHHI

97 Pemrenue ”EpI/IFOHOMeTpI/I‘{eCKI/IX https://m.edso0.ru
ypaBHEHUH

08 Perrenne ”\[”pI/Il"OHOMeTpI/IIIeCKI/IX https://m.edsoo0.ru
ypaBHEHHI

99 Pemienune ’\I:pI/IFOHOMeTpI/I‘leCKI/IX https://m.edso0.ru
ypaBHEHHI

100 Pemenne TpUroHOMETPUYECKIX https://m.edsoo.ru
YpaBHEHUNU
KoHTponbHas paboTa: https://m.edsoo.ru

101 "TpUroHOMETPHYECKUE BBIPAKECHUS U

TPUTOHOMETPUYECKHUE ypaBHEHUS"
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ITocmemoBaTeIbHOCTH, CIIOCOOBI

https://m.edsoo.ru

102 3aJaHus IocienoBareabHocTel. Meron

MaTEeMaTHYECKON HHTYKIIUU

MOHOTOHHbBIE ¥ OTPAHUYCHHBIC https://m.edso0.ru
103 1ocjaea0BaTeNbHOCTU. McTopus

aHajn3a 0ECKOHEYHO MaJIbIX
104 Apudmerndeckast mporpeccus https://m.edso0.ru
105 I'eomeTpuyeckas nporpeccus https://m.edsoo.ru
106 beckoneuHo yObIBaroIast https://m.edso0.ru

reOMETPHYECKask IPOrpeccus
107 CymMma GecKOHeYHO yObIBaroIeit https://m.edsoo.ru

T€OMETPHYCCKOHN MPOTPECCHH

JIuHelHbIN U SKCITOHEHIIUATBHBIN POCT. https://m.edsoo0.ru
108 Yucino e. Dopmyna clI0KHBIX

MPOLIEHTOB

JIuHeNHbIN ¥ SKCIOHEHIIUAIBHBIA POCT. https://m.edso0.ru
109 Yucino e. Dopmyna clI0KHBIX

MPOIIEHTOB

Hcnonp3oBanne mporpeccuu st https://m.edso0.ru
110 pelieHus peabHbIX 3374

NPUKJIAJHOTO XapaKTepa
11 KoHTponbHas paboTa: https://m.edsoo.ru

"[TocnemoBaTeIbHOCTH U TpOrpeccuu’”
112 HenpepsiBHBIC (DYHKIIMHN ¥ MX CBOWCTBA https://m.edsoo.ru
113 Touka pa3pbiBa. ACHMITOTHI TpadUKOB https://m.edso0.ru

byHKIMMA
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CoiicTBa (hyHKIMI HEMPEPHIBHBIX HA

https://m.edsoo.ru

114
OTpe3Ke

115 CBoiicTBa (D)yHKIIMI HEPEPHIBHBIX HA https://m.edso0.ru
OTpe3Ke

116 Metoa HHTEPBAIIOB TSI PELICHHS https://m.edso0.ru
HCPABEHCTB

117 MeToa HHTEPBAJIOB JIJISl PEIICHUS https://m.edsoo0.ru
HEPABEHCTB

118 MeToa HHTEPBAJIOB JIJISl PEIICHUS https://m.edso0.ru
HEPABEHCTB

119 [IprmeHeHre CBOMCTB HEMPEPHIBHBIX https://m.edsoo.ru
GYHKIHIA 715 pelIeHus 3a1a4

120 [IpuMeHeHMe CBOWCTB HEMPEPHIBHBIX https://m.edsoo.ru
GyHKIMH 15 pereHust 3a1a4

121 IlepBast u BTOpast IpOU3BO/IHBIC https://m.edsoo0.ru
byHKIUM

129 OmnpeneneHne, reOMETPUIECKUAN CMBICIT https://m.edso0.ru
IIPOU3BOJHOU

123 OnpeaeHeHHve, U3MYECKHiT CMBICT https://m.edsoo.ru
IIPOM3BOIHON

124 YpaBHEHHUE KacaTelIbHOU K TpapuKy https://m.edsoo.ru
byHKIIUA

125 YpaBHEHHUE KacaTelIbHOU K TpapuKy https://m.edsoo.ru
byHKIIUN

126 [IpousBoIHBIEC PTIEMEHTAPHBIX (PYHKIIHIA hitps://m.eds00.ru

127 [IpousBoIHBIEC PTIEMEHTAPHBIX (PYHKIIHIA https://m.edsoo.ru
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[IpousBoiHas CyMMBI, IPOU3BEACHMUS,

https://m.edsoo.ru

128 . 1
YaCTHOT'O U KOMITO3HMIIUU () YHKITUH

129 [Tpou3BoHas CYMMBI, IIPOU3BEICHUS, 1 https://m.edsoo.ru
YaCTHOTO U KOMITO3UIIMH ()YHKIIHH

130 [Tpou3BoHAS CYMMBI, TPOU3BEACHHS, 1 https://m.edsoo.ru
YaCTHOT'O U KOMITO3HMIIUU () YHKITUH

131 KoHntposbnas padora: "[IponsBogHas” 1 1 https://m.edsoo.ru

132 [ToBTOpenue, 0600IIEHNE, 1 https://m.edsoo.ru
cucTtemaTu3anus 3Hanui: "YpaBHenus"

133 [ToBTOpeHne, 0606IIeHNE, 1 https://m.edsoo.ru
cucreMaTtu3aius 3Hanui: "OyHxuun"

134 Wrorosas koHTpoJsibHasA paboTa 1 1 https://m.edso0.ru

135 WroroBas kKoHTpOJIBHAS paboTa 1 1 https://m.eds00.ru

136 [ToBTOpeHne, 0606IIeHNE, 1 https://m.edsoo.ru
cucTeMaTu3aIus 3HaHui

OBIHIEE KOJIMYECTBO YACOB I10
- 136 10

[TPOT'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Maremaruka: anredpa v Hadajga MaTEMaTHYECKOTO aHAIN3a, TEOMETPHSI.
Anrebpa 1 Havasia MaTeMaTH4YeCcKoro anaiausa (B 2 yactax), 11 kmacc/ Yactsp 1:
Mopakosuu A.I'., CemenoB I1.B.; Yacte 2: Mopakosuu A.I'. u npyrue; noju
penakuueir Mopakosuua A.I'., OG11ecTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO
«1O01L] MHEMO3H1HA»

METOJJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. Marematuka: anreOpa U Hauajga MaTEeMaTHYECKOTO aHAJIN3a, TEOMETPUSL.
AnreOpa 1 HavaJla MaTeMaTUYECKOro aHanu3a (B 2 yactsx), 11 kmacc/
Yacte 1: Mopakosuu A.I'., Cemenos I1.B.; Hacte 2: Mopakosuu A.I'. u
napyrue; nox penakuuein Mopakosuya A.I'., O011ecTBO ¢ OrpaHUYEHHOM
oTBeTCTBeHHOCTHIO « IOl MHEMO3MHA»

2. I'mu36ypr B. Y. Maremaruka: anreOpa v Hauajga MaTeMaTHYECKOTO
aHanu3a, reoMeTpusi. Airedpa v Hayaia MareMarudeckoro ananusa. 10
kJjacc. KoHTposbHbIe paboThI 171 00111€00pa30BaTeNIbHBIX OpraHu3aIui
(6a3oBbIii U yrayOneHHbIN ypoBHH). M. Muemo3una, 2020.

3. Anekcanapona JI.A. Maremaruka: anredpa u Hayajga MaTeMaTH4YeCKOTO

aHanu3a, reoMeTpus. Airedpa U Hayaia MaTeMaTH4eckoro aHaimsa. 10
kiacc. CamocrosiTenbHble padoThI 17151 00111€00pa30BaATENbHBIX
opraHu3anuii (0a30BbIi 1 yriryOiaeHHbIH ypoBHU). M. MHeMo3uHa, 2016.

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
1) https://interneturok.ru/

2) https://m.edso0.ru
3) https://bvbinfo.ru/auth
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