HHOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma ydeOHOro npeamera «Anredpa 1 Hayala MaTeMaTH4eCcKoro aHalu3a.
VYrnyOonéHHbI ypOBEHB» COCTaBII€HA HA OCHOBE:!
v ®enepanpHoro 3akoHa Ne273 ot 29.12.2012 (¢ U3MEHEHUSMU W JOTOJHEHUSMU)
«0O06 O6pazoBanuu B Poccuiickoit hemeparum.
v ®OI'0OC OOO (B penaxuuu Ilpukaza MunoOpnayku Poccuu ot 31.05.2021 1. Ne 287
C U3MEHEHUSIMH U JJOTIOJIHEHUSIMU ).
¢ OcHOBHOIl 00pa3oBaTeNbHON NPOrpaMMbl OCHOBHOIO OOIEro o0Opa3oBaHUs
MyHUIUTIATBHOTO ~ KAa3€HHOTO  O0pa30BaTeNIbHOTO  YUpPEeXAECHHS AUUTCKOTO
TOPOJICKOTO OKpyTa «AYHUTCKas CpeaHss 001ieoopa3zoBaTebHast IIKOIay.
v YcraBa MyHHIMIIQTBHOTO Ka3€HHOTO O0pPa30BaTEIbHOTO YUPESIKACHUS AYHTCKOTO
TOPOJICKOTO OKpyTa «AYHUTCKas CpeaHsst 001eoopa3zoBaTeibHast IIKOIay.

VYueOHbIil Kypc «AsrebOpa W Hadajla MaTeMaTUYECKOTO aHalin3a» SBISIETCS OOHUM U3
HauOojiee 3HAUYUMBIX B IpPOrpaMMe CpeaHero oOmero ooOpa3oBaHUs, MOCKOJIbKY, C OJHOMN
CTOPOHBI, OH 00€CTIeYrBAET HHCTPYMEHTAJIbHYIO 0a3y Ui U3y4YEHHUs BCEX €CTECTBEHHO-HAyUYHbIX
KypCOB, a C JAPYTOi CTOPOHBI, ((OPMHUPYET JIOTHUECKOE U aOCTPAKTHOE MBIIIEHHE 00yYaromuXcs
Ha YpOBHE, HEOOXOAMMOM JJisi OCBOEHUS MH(OpPMATUKH, OOIECTBO3HAHUS, WCTOPUH,
CJIIOBECHOCTH W JpYyrHX IUCUMIUIMH. B paMkax naHHOro y4yeOHOro Kypca oOywaromuecs
OBJIQJICBAIOT YHHUBEPCAJbHBIM SI3bIKOM COBPEMEHHON HayKH, KOTOpas (OpMYyIHpPYeT CBOU
JOCTH)KEHUS B MaTeMaTHYeCKol Gopme.

VY4eOHblil Kypc anredpbl M Hayal MaTEeMaTHYeCKOro aHalIu3a 3aKJajJbIBaE€T OCHOBY IS
YCIIELIHOTO OBJIQJICHUS 3aKOHAMH (PU3UKH, XUMUU, OMOIOT UM, TOHUMAHUS OCHOBHBIX TEHCHIIUN
pa3BUTHUA SKOHOMHUKU U OOIIECTBEHHOM >KM3HH, IO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX
IU(PPOBBIX U KOMITBIOTEPHBIX TEXHOJIOTHUSAX, YBEPEHHO MCIIOJIb30BaTh UX Ul JlalbHEHIIEro
o0Opa3oBaHMsI U B [TIOBCEIHEBHOM XKU3HU. B TO e BpeMs oBiiajieHre aOCTPAKTHBIMU U JIOTHYECKU
CTPOTUMH KOHCTPYKLMSAMHU aireOpbl U MareMaTH4ecKoro aHajliu3a pa3BUBACT YMEHHE HAXOAUTh
3aKOHOMEPHOCTH, 000CHOBBIBAaTh UCTUHHOCTb, OKA3bIBATh YTBEPHK/IEHUS C TIOMOILBIO HHIYKIH
U paccyxJaTh JeTyKTHBHO, UCIIOJIb30BaTh 0000IIEHNE U KOHKPETU3AIUI0, a0CTparupoBaHue U
aHaJIOTHI0, POpPMUPYET KPEaTUBHOE U KPUTUUYECKOE MBIIIIJICHHE.

B xonme usyueHuss yuyeOHOro kypca «AnreOpa M Hadaja MaTeMaTHYECKOTO aHAJIN3a»
oOyyaroniyecsi IMOJy4yaloT HOBBIM ONBIT pPEIIeHUs NPUKIAJHBIX 33134, CaMOCTOSITEIIbHOTO
MOCTPOCHUSI MaTeMaTHUeCKHX MOJENe peanbHBIX CHUTYyalluid, WHTEPIPETAllMH MOTYYEHHBIX
pelIeHNi, 3HaKOMATCS C MpUMEpaMu MaTeMaTHYeCKHX 3aKOHOMEPHOCTEH B MPHUpOJE, HAayke U
UCKYCCTBE, C BBITAIOLTUMUCST MaTeMaTHYECKUMH OTKPBITHUSIMHU M UX aBTOPaAMHU.

VYueOHbIl Kypc 007aaeT 3HAYUTEIBHBIM BOCIHMTATEIBHBIM TIOTEHIIMAJIOM, KOTOPBIM
peanuzyeTcss Kak uepe3 Yy4ueOHbIH Marepual, CHoCOOCTBYOLIUM (OPMUPOBAHUIO HAYYHOTO
MHUpPOBO33PEHHUS, TaKk © d4epe3 crneunpuky y4eOHOW  ACATENBHOCTH, TpeOyromei
MPOJOJDKUTENILHON — KOHIEHTPAllMM  BHUMAHUS, CaMOCTOSTENBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4EHHBII pe3ysbTar.

B ocHoBe metomuku oOyueHus anreOpe W HadajiaM MaTeMaTHUYECKOTO aHaiH3a JEKHT
JeSTEIbHOCTHBIA IPUHLIUIT O0YUYEHUSI.

B cTpykrype yueOHOro Kypca «Anredpa U Hadyala MaTeMaTUYeCKOrO aHAIN3a) BbIIETICHBI
CIIEYIOIINE COJAEP)KATEIbHO-METOAUYECKUE JHUHUU: «YHucna u BbIYUCIEHUS», «DyHKIUU U
rpaduxm», «YpaBHEHUs U HEpaBeHCTBa», «Hauyana maremaTnueckoro aHanuza», « MHOXecCTBa U
Joruka». Bce OCHOBHBIE CONEP)KATEIbHO-METOINYECKHUE JIMHUM HU3y4YaloTCs Ha HPOTSHKEHUU
JBYX JIeT oOy4eHHs] Ha YpOBHE CPETHEro o0Iero oOpa3oBaHUs, €CTECTBEHHO IOTONHSS APYT
Jpyra M IOCTENEHHO HAachlIlasiCh HOBBIMU T€MaMu U pazjenaMu. [laHHbIA ydeOHBI Kypc
SIBIIIETCS. ~MHTETPaTUBHBIM, TIOCKOJIbBKY OOBEAMHSET B cebe colmepikaHhe HECKOJIbKHX
MaTeMaTU4eCKUX IUCIMIUINH, TaKUX KakK aireOpa, TPUTOHOMETPHsI, MaTeMaTUYeCKH aHau3,
TEOpUsT MHOXKECTB, MareMaTruueckas Joruka u apyrue. Ilo mepe Toro kak oOywaromiuecs



OBJIa/IeBAlOT BCE OoJiee IMIMPOKUM MATEeMAaTHUYECKUM almapaToM, y HHUX MOCIEI0BATEIBHO
(dopMHpYyeTCSI W COBEPUICHCTBYETCSI YMEHHE CTPOUTh MaTeMaTH4ecKyl MOJAETh peabHOM
CUTYyalluu, MPUMEHSTh 3HAHUSA, MOJIYYEHHBIE MPH U3YyYEHHH Y4eOHOTro Kypca, Ul pelIeHUs
CaMOCTOSITENIEHO C(HOPMYITMPOBAHHON MaTeMaTHUECKON 3a/1a4H, a 3aTeM WHTEPIPETUPOBATH CBOM
OTBET.

ConepxarenpHO-MeTOAMYEeCKass ~ JWHUS  «Yncma W BBIUMCICHHS»  3aBEpIIacT
(opMHpOBaHUE HABBIKOB HCIIOJIB30BaHMS JCHCTBUTEIBHBIX UYUCEN, KOTOpOE ObUIO HAyaTro Ha
YpPOBHE OCHOBHOTO 00miero obpasoBanusi. Ha ypoBHe cpemHero oOmero oopasoBaHHs 0c000€
BHUMaHUE yrensercss (OpMHUPOBAHUIO HABBHIKOB PALMOHAIBbHBIX BBHIUYMCICHUH, BKIIOYAIOMIUX B
ceOs1 MCTIONTb30BaHNE PA3ITUYHBIX (OPM 3aMUCH YHCIAa, YMEHUE NeIaTh NMPUKUIKY, BHITOIHATH
npuOIMKEHHBIE BHIYMCIICHUS, OLIEHUBATh YUCIIOBBIE BBIPAXKEHUs, paboTaTh C MaTeMaTHYECKUMHU
KOHCTaHTaMH. 3HAKOMbIE OOYyYaromMMCsi MHOKECTBA HATYPaJbHBIX, IENbIX, PAIlHOHAIBHBIX H
JIeMCTBUTENBHBIX YUCEI JOMOJHAIOTCS MHOKECTBOM KOMIUIEKCHBIX YHCEN. B KaxIoM u3 3TuX
MHOXECTB PacCMaTPHUBAIOTCSl CBOMCTBEHHBIEC eMy CHienn(UIECKUE 3a7a9d M OTICpaIin: ACTICHHE
HAlleJIo, OINEpPUPOBAaHME OCTaTKaMU Ha MHOXECTBE IIEJbIX YHCel, O0coOble CBOMCTBa
palMOHAFHBIX W UPPAIMOHAIBHBIX YHCEN, apu(PMETHUYECCKHE OIEepalny, a TaK)Ke W3BIICUCHHE
KOpHS  HaTypajJbHOM CTENEHM HAa  MHOXECTBE KOMIUIEKCHBIX uucen. braromaps
MOCTICIOBATEIFHOMY —~ PAacUIMpPEHHIO Kpyra HCHOJB3YEeMBIX YHCET W 3HAaKOMCTBY C
BO3MO)KHOCTSMHU UX MPUMEHEHMS AJIS pelleHHs] pa3InYHbIX 3aj1a4 (popMupyercs npeacTaBiIeHue
0 eIMHCTBE MAaTEMAaTHKHU KaK HAyKH U €€ POJIH B IOCTPOCHUH MOJIENICH peaTbHOTO MUPA, ITUPOKO
UCIIOJIb3YIOTCS 0000IIEeHNEe U KOHKPETH3allHs.

JluHus «YpaBHEHHs] W HEPABEHCTBA» PEANU3YeTCs HA NMPOTSHKCHUH BCEro OOy4deHHUs Ha
YPOBHE cpenHero oOmero o0pa3oBaHMs, IIOCKOJIBKY B KaxkaoM paszzaene IIporpammbl
IPEAYCMOTPEHO PEIICHHE COOTBETCTBYIOUIMX 3aj1a4. B pesynbrare oOydaromuecs: OBIaIeBalOT
pPa3IMYHBIMM ~ METOJaMM  PEIICHUS PalMOHAIbHBIX, HPPALMOHAIBHBIX, IOKa3aTeIbHbIX,
JOTapu(PMHUUECKAX ¥ TPUTOHOMETPHUYECKUX YPABHEHUI, HEPABCHCTB M CUCTEM, a TaKXKe 3aiad,
copepxaux napamerpsl. [lomyyeHHble yMEHMS LIMPOKO HCHOJIB3YIOTCS MPHU HCCIEIOBAHUU
(GYHKIUH ¢ TIOMOIIBIO IPOU3BOAHOM, TIPU PEIICHUH TMPUKIIAIHBIX 33aa4 U 33134 Ha HaXOXKICHUE
HauOOJBIINX U HaUMEHbIIUX 3HaueHUH (yHKkuuu. JlaHHas coaepiKaresbHas JUHUS BKIIOYaeT B
cebs Takke (OpMHUPOBAHME YMEHMH BBINOJMHATH PACUETHI MO (opMmynaM, NpeoOpa3oBaHUs
paLMOHATIBHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPHUUECKHUX BBIPAKEHHH, @ TaKkKe BBIPAXKEHUH,
Coep)KalIMX CTeNeHn | Jorapudmel. braromaps u3ydeHHro anreOpamdeckoro marepuaia
IOPOMCXOIUT JajbHeWlee pa3BUTHE AJITOPUTMUYECKOTO M aOCTPAKTHOIO  MBILIUICHUS
oOy4Jaronuxcsi, GOpPMHUPYIOTCS HABBIKH JIETyKTHBHBIX PACCYXIEHHHA, paOOThl C CHMBOJBHBIMHU
(bopmaMu, IPEACTABICHUS 3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHUJ/I€ PAaBEHCTB U HEPaBEHCTB.
Anrebpa mnpeanmaraetr A(QQEKTHBHBIE HMHCTPYMEHTHI JUISI DPEUICHUS TPAKTHYECKUX M
€CTECTBEHHO-HAyUHBIX 3a/1a4, HAIVISIIHO IEMOHCTPUPYET CBOU BO3MOXKHOCTHU KakK SI3bIKa HAyKH.

ConepxarenbHO-MeToAnYeCcKast THHUS «DYHKIUU W TpaQUKI» TECHO TEPEIUIeTaeTCs C
IPYTUMH  JUHUSIMH ~ y4eOHOro  Kypca, IIOCKOJIBKY B KAaKOM-TO  CMBbIcIe — 3a7aér
NOCTIeIOBATENIFHOCTh ~ M3y4YeHHWsl ~ Marepuana. l3ydeHuwe  CTENEeHHOW, IOKa3aTeIbHOM,
JOrapu(pMHUUECKON U TPUTOHOMETPUUECKHUX (DYHKIMIHA, UX CBOWCTB U rpadUKOB, UCIIOIB30BaHUE
(GYHKUIWH 0TS peteHust 3a/1a4 U3 IPYTUX Y9eOHBIX IPEAMETOB U peabHOM KU3HU TECHO CBSA3aHO
KaK C MareMaTH4eCKUM aHaJlu30M, TaK U C pellleHHUeM ypaBHEHMH M HepaBeHCTB. lIpu 3Tom
OonbIIoe BHUMAaHUE YIENseTCs (JOPMUPOBAHHIO YMEHHs BBIpakaTh (popMynaMu 3aBUCHUMOCTH
MEXJY Pa3IMYHbIMHU BEJITMUYMHAMM, UCCIIEA0BATh MOJYUYEHHbIE (YHKIUH, CTPOUTHh UX I'paduKu.
Marepuan 5TOH coOIEpXKAaTeNbHOM JIMHWM HaleJieH Ha pa3BUTHE YMEHHHA W HAaBBIKOB,
NO3BOJIIONIMX  BBIPAXKaTh 3aBUCHUMOCTM MEXAYy BeJIMYMHAMU B pasinyHoil  dopme:
aHAJIUTUYECKOW, rpaduyeckol U cioBecHOM. Ero wusyueHue crnocoOCTBYeT pa3BUTHUIO
QJITOPUTMHUYECKOTO MBIIUIEHHUS, CIIOCOOHOCTH K 0000IIEHHUIO ¥ KOHKPETHU3ALUH, UCII0Ib30BAHUIO
aHaJIOTHA.



CopepxxarenbHas nuHUs «Hauana mareMarnyeckoro aHajan3a» MO3BOJISIET CYLIECTBEHHO
pacuIupuTh KPyr Kak MaTeMaTUYeCKUX, TaK M MPHUKIAAHBIX 3a/1a4, JOCTYIHBIX O0y4JaromnuMces,
TaK KaK y HUX TOSBISETCS BO3MOXHOCTh CTPOHUTH TPa(UKH CIOKHBIX (YHKIIHMA, ONIPEeNesITh UX
HauOOJIbIIINEe W HAUMEHBIINE 3HAUYEHUS, BBIUUCIATH IUIOMAAU GUTYpP U OOBEMBI TEI, HAXOIUTh
CKOpPOCTH M YCKOpeHHs IporeccoB. [laHHas coaep)karenbHas JHMHHUS OTKPHIBAET HOBBIE
BO3MO)XHOCTH TIOCTPOCHHUS MaTeMaTUYECKUX MOJENed pEaJbHBIX CHUTYallluid, IMO3BOJISET
HAaXOIUTh HAWIy4Ylllee PEIIEHWE B NPUKIAJHBIX, B TOM YKCII€ COLMAIBHO-dKOHOMUYECKHX,
3a/layax. 3HAKOMCTBO C OCHOBaMH MaTreMaTHYecKOro aHajlu3a CIocOoOCTBYET pa3BUTHUIO
abcTpakTHOTO, (HOPMaTHHO-TOTHUECKOTO U KPEaTUBHOTO MBINUICHHS, (POPMHUPOBAHUIO YMEHUI
pacro3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTUKH B HAyKe, TEXHUKE M UCKyccTBe. OOydaronuecs
Y3HAIOT O BBLAAIOIIMXCSA Pe3Yy/bTarax, MOJyYeHHBIX B XO/I€ Pa3BUTHUSI MaTEMaTHUKU KaK HAyKH, U
00 ux aBTOpax.

ConepxarenbHo-MeTonuyeckas JUHUS «MHOXKECTBA U JIOTHKAa» BKIIOYaeT B ce0s
JJIEMEHTBl TEOPUU MHOXKECTB UM MaTeMaTU4YECKON JIOTMKU. TeOopeTHKO-MHOXKECTBEHHBIC
NPEICTaBICHUS TPOHU3BIBAIOT BECh KypC IIKOJIBHOW MAaTEeMaTWKH M MpearaloT Haubosee
YHUBEPCATBHBIN $3bIK, OOBCIUHSIONINN BCE pa3leiibl MaTeMaTHKA M €€ MPUIIOKEHUW, OHU
CBA3BIBAIOT pa3Hble MaTEMaTHUECKUE AUCLMILUIMHBI U UX NMPUIOKEHUS B equHoe 1enoe. [loatomy
BXHO JIaTh BO3MOXHOCTh OOydarmeMycs TOHHMAaTh TEOPETUKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHON MaTeMaTUKd W HCIOJIb30BaThb €ro JJis BBIPAXKEHUsT CBOUX MbIciei. Jpyrum
B2XHBIM TMPU3HAKOM MAaTEMAaTHUKH KaK HAyKW CJENyeT NMPHU3HATh CBONMCTBEHHYIO €l CTPOTOCTH
000CHOBaHUI U CIIEIOBAHUE OIPEICIEHHBIM MPaBUIaM MMOCTPOCHUS JOKA3aTeIbCTB. 3HAKOMCTBO
C DJIEMEHTAaMU MaTEMaTHYE€CKOW JIOTMKH CIIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIIIICHUS
00yy4aronuxcsi, MO3BOJSET UM CTPOUTH CBOM PACCYKICHHUS HAa OCHOBE JIOTMUECKHMX MPaBUI,
(hopMHUpyeT HABBIKM KPUTUYECKOTO MBIIIJICHUSI.

B yueb6HOM Kypce «Anrebpa u Hayana MaTeMaTUYECKOTO aHAIIM3a» MPUCYTCTBYIOT OCHOBBI
MaTEeMaTHYeCKOrO MOJICIMPOBaHUS, KOTOpPhIE WPHU3BAaHBI CIOCOOCTBOBATH (POPMUPOBAHUIO
HABBIKOB MOCTPOEHUSI MOJIENEHN peajbHbIX CUTYallUi, UCCIEIOBAHUS ITUX MOJIETEH C MOMOIBIO
anmapara anareOpbl M MaTeMaTU4YeCKOro aHalu3a, MHTEPHpPETaluu TMOJIYYEHHBIX PE3YJIbTaToB.
Takue 3amaHusi BIUIETEHBI B KaXKIbId M3 pa3leloB MPOrpamMMbl, MOCKOJIBKY BECh Marepuai
y4eOHOrO Kypca IIMPOKO HCIOJIb3YeTCS IJisi peHIeHUs MpUKIagHbIX 3amad. [Ipu pemenun
peaNbHbIX TPAKTHUYECKUX 3a/7a4 OOydaroluecs pa3BUBAIOT HAOMIOMATeTbHOCTh, YMEHHE
HAXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBarhCs, WCIOIB30BaTh aHAIOTHIO, 0000maTe u
KOHKpeTHU3upoBarh mpobnemy. J[lesTenbHocTh 1O (OPMHUPOBAHMIO HABBIKOB  PEIICHHUS
NPUKIIAJHBIX 33]1a4 OPTaHU3yeTCsl B MpOoIecce U3YUeHHs BCeX TeM ydueOHOro Kypca «Anredpa u
Hayajaa MaTeMaTUYECKOTO aHAIIn3ay.

Ha usyuenue yue6HOro Kypca «Anredpa v Hauajga MaTeMaTHYeCKOro aHaIN3a» OTBOAUTCS
272 gaca: B 10 kmacce — 136 ydacoB (4 waca B Henmento), B 11 kmacce — 136 yacos (4 yaca B
HEJICITIO).



COILEPKXAHUE OBYUYEHMUA
10 KJIACC

Yucsia v BbIYUCICHUSA

Panmonanbupie yncia. OOBIKHOBEHHBIE W JECATUYHBIE APOOH, MPOIICHTHI, OECKOHEUHbIE
nepuoanueckue apodu. [Ipumenenue apodeil 1 MPOLEHTOB AJIS peIIeHUs MPUKIATHBIX 3aa4 U3
pa3IMYHBIX OTpaciel 3HaHUW U PEaTbHOM JKU3HU.

JeiicTBuTenbHble yucna. PanuoHanbHble M HppalloHalIbHBIE 4yucia. ApupMeTHueckue
onepauyd ¢ JEWCTBUTEIbHBIMH 4YHCIaMU. MoOAyinb AEHCTBUTEIBHOTO YHMCJIa M €ro CBOMCTBA.
[Tpubnux€HHBIE BBHIYMCICHUS, NpaBWIa OKPYIVIEHUs, NPUKHUIKA U OLIEHKAa pe3ylbTrara
BBIYMCIICHHI.

Crenenp ¢ uensiM nokasatreneMm. bunom Heprorona. Vcnonb3oBanue noaxonsuieid (popmbl
3aMnycu AeMCTBUTEIbHBIX YNCEN [Tl pELICHUs] MPAKTUUECKUX 3a/1ad U IPECTaBICHUS JaHHbIX.

Apudmernueckuil KOpeHb HaTYpaJIbHOW CTETIEHHU U €ro CBOMCTBA.

CreneHp ¢ palMoOHaJbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JECWCTBUTEIbHBIM
IIOKa3aTeseM.

Jlorapudm umncma. CoiicTBa sorapudma. JlecaiTuaabie U HaTypaIbHBIC JTOTapU(MBI.

CuHycC, KOCMHYC, TaHI'€HC, KOTAHI'€HC YMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCUHYC U
apKTaHI€HC YMCJIOBOTO apryMeHTa.

YpaBHeHHS M HEPABEHCTBA

ToxnecTBa W TOXIECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCHIIBHBIE ypaBHEHUS U ypaBHEHU-CIEACTBUs. HepaBeHCTBO, pellieHe HEpaBEHCTBA.

OcHOBHbBIE METO/IbI PEUICHUSI LENbIX U IPOOHO-pAllMOHANIbHBIX YPAaBHEHUN U HEPAaBEHCTB.
MHorowieHsl 0T OJHON IEPEMEHHOM. JleneHne MHOrowjIeHa Ha MHOTOYIEH ¢ OCTaTkoM. Teopema
besy. Muorouiens! ¢ nensiMu ko3¢ dunrentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIIOBBIX BBIPAXKEHUH, COJEPKALIMX CTEIIEH! U KOPHH.

Wppaunonanbupie  ypaBHeHHs. (OCHOBHBIE METOIbI  PELIEHUS  HPPALMOHAIBHBIX
YPaBHEHHH.

[TokazarenbHble ypaBHeHMs. OCHOBHBIE METO/BI PELICHUS T0KA3aTEIbHBIX YPABHEHUH.

[IpeobpazoBanue BbIpaXKEHUH, COIEpKAIUX JOTapHUPMBI.

Jlorapudmudeckue ypaBHeHHs. OCHOBHBIE METOIBI PpEIICHUS JIOTapU(YMUIECKIX
YPaBHEHUH.

OcHoBHble TpuUroHoMmerpuueckue @opmynsl. IIpeoOpa3zoBaHHe TPUTOHOMETPUUECKHUX
BbIpa)KeHU. PellieHne TpUroHoMeTpuueCcKux ypaBHEHUM.

Pemenne cucrem JIMHEWHBIX ypaBHEHUMH. Marpuma CUCTEMBI JIMHEWHBIX YpPaBHEHMM.
Onpenenurens MaTpuibl 2X2, €ro reOMETPUYECKHl CMBICI U CBOMCTBA, BBIUUCIEHUE €r0
3HAYEHMsI, IPUMEHEHUE ONPECIIUTENS Ul PELIEHUs] CUCTEMBI JIMHEWHBIX ypaBHEHU. Pemienne
NPUKJIAAHBIX 3a/a4 C IMOMOILBIO CUCTEMbI JIMHEHWHBIX ypaBHeHUH. MccienoBanue nocTpoeHHON
MOJIEJIU C TIOMOILbIO MaTpPHUIL U OTIpEeETUTENEH.

[lTocTpoenne MaTreMaTHUECKUX MOJEIEH pealbHOW CUTyallud C MOMOLIBIO YPaBHEHHUU U
HepaBeHCTB. [IpyMeHeHre ypaBHEHUI 1 HEPABEHCTB K PELICHUI0 MaTeMaTHYECKUX 3aJ1a4 1 3a/1a4
U3 Pa3IMYHBIX O0JNIacTel HAyKU U peaTbHON KU3HU.

DyHKIUH U rpaGuKU

OyHkius, crnocoObl 3ananus (yHkiuu. Bzanmuo oOparubie (yHkiuu. Kommosurms
¢ynkuuit. ['paduk pyHkumn. DnemMeHTapHbIe Mpeodpa3oBaHus TPaPHUKOB PyHKITHIA.

OO6nacTh ompeneneHUss U MHOXKECTBO 3HaueHu# (yHkuuu. Hymu dynkuun. [pomexyTku
3HAKOMOCTOSIHCTBA. Y&THBIe M HEeu€THhIe QyHKIMH. [lepmoamyeckue ¢yHkumu. [IpomexyTku
MOHOTOHHOCTH (PyHKUIMU. MakcuMyMbl U1 MUHUMYMbI GyHKIuH. Hanbonbiliee 1 HauMeHblIee
3HaueHUs (PyHKIMH Ha IPOMEKYTKE.



JIuHeiiHast, KBaJpaTU4yHas U APOOHO-JIMHEHHAS QYHKIUHN. DJIEeMEHTapHOE UCCIICI0BAaHUE U
MOCTPOCHUE UX IPaUKOB.

Crenennas (pyHKIMS C HaTypaJdbHbIM M LENbIM Moka3areneM. EE cBoiicTBa u rpaduk.
CpoiicTBa U rpaduK KOpHS N-Ooi CTeNeHM Kak (PYHKIUU OOpaTHOW CTENEHH C HaTypaJbHbIM
II0Ka3aTeseM.

[lokazarenbHasg u norapupmudeckas pyHKUNU, UX CBOMCTBA U rpaduku. Mcnonb3oBanue
rpaduKkoB GYHKUUH JUISl pellieHHUs ypaBHEHHH.

Tpuronomerpuueckas OKpPYKHOCTb, OIpEIEICHUEe TPUTOHOMETPUUYECKUX (QYHKLIUN
YHCJIOBOIO apryMEHTA.

@OyHKIMOHATIbHBIE 3aBUCUMOCTH B PEaJIbHBIX IMpolleccax U sBICHUAX. [ papuku peanbHbIX
3aBUCUMOCTEH.

Havajia MaTeMaTH4eCKOI0 aHAIU3a

[TocnenoBarenbHOCTH, CIIOCOOBI 3a/1aHUs MTOCIEN0BaTEIbHOCTEH. MeTo MaTeMaTHYeCKOM
WHIYKOUA. MOHOTOHHBIE M OrpaHUYEHHBIE IOCIIEIOBATEIBHOCTH. VICTOpUS BO3HMKHOBEHUS
MaTreMaTH4ecKoro aHajau3a Kak aHajan3a OECKOHEUYHO MaJIbIX.

Apudpmernueckass U TeOMETpUYecKass Iporpeccud. beckoHedHO  yObIBarouias
reomerpuueckas nporpeccuss. Cymma OecKOHEYHO YOBIBAIOIIEH I'eOMETPUYECKOH MpOrpeccui.
JIuHEeWHBII W SKCHOHEHUHMaNbHBIM pocT. Ywucno e. DopMmyna CHOXKHBIX MPOLIEHTOB.
Hcnonp30BaHue Nporpeccuu s pelieHtsl peaibHbIX 3a/1ad IPUKIIAIHOTO XapaKTepa.

HemnpepeiBable ¢yHKimu U ux cBoiictBa. Touku paspbiBa. ACHUMITOTHI IpadUKOB
¢ynkuuii. CpoiicTBa (QyHKIMI HENpepbhIBHBIX HAa OTpe3Ke. MeToi HMHTEepBaJlOB JJIS pEIICHU
HepaBeHCTB. [IprMeHeHre CBOMCTB HENPEePhIBHBIX (PYHKLMM Ui pEelIeHus 3a/ay.

IlepBast u BTOpas npousBoaHble QyHKIMH. OnpeaeneHne, reOMeTpUIECKUi U PU3NUECKUN
CMBICJI IPOU3BOJIHON. YpaBHEHHE KacaTebHOH K TpaduKy QyHKIHH.

[IpousBoaHble snemMeHTapHbIX (QyHKuMiA. [Ipon3BogHAsS CyMMBbI, IPOU3BEIEHHS, YACTHOTO
Y KOMIO3UIUH QPyHKLIUH.

MHoxecTBa M JIOTHKA

MHOXeCTBO, OTepaluu HaJl MHOXXECTBaMU M UX cBoicTBa. [luarpammsl Diinepa—Benna.
[IpumeHeHNEe TEOPETUKO-MHOKECTBEHHOIO ammapara s ONMCAaHMs PEAbHBIX MPOLECCOB U
SBJICHUH, IPU PEIICHUH 3a]1a4 U3 APYTUX Y4eOHBIX IPEIMETOB.

Omnpenenenue, Teopema,  CBOWCTBO  MaTeMaTHMYeCKOro  OObEKTa,  CIIE/ICTBUE,
JI0Ka3aTeIbCTBO, PABHOCWIBHBIC YPABHEHUS.

11 KJIACC

Yucia v BbIYHMCICHUSA

Harypanbuble n nenslie uucna. lIprMeHeHue NPU3HAKOB [EIMMOCTH ILEJBIX YHCEI,
HanOobpIMi 00wt nenurensd (nanee — HOJ) n Haumenspmee obmee kpataoe (manee — HOK),
OCTaTKOB 110 MOJYJIO, aropuTt™Ma EBKimnaa Ui peleHus 3aJad B LEJIbIX YUCIIax.

KommuiekcHpie umcma. AunreOpandeckas ¢ TpPUTOHOMETpUYecKas (OpMbI  3amucu
KOMIUIEKCHOTO 4uciia. ApupMeTHYecKUe ONepalul ¢ KOMIUICKCHBIMM uuciamMu. M3o00paxeHnue
KOMIUIEKCHBIX YHCEJ Ha KOOPJAMHATHOU IockocTH. @opmyna Myaspa. KopHu n-oii crenenu u3
KOMIUIEKCHOTO uucya. lIpuMeHeHue KOMIUIEKCHBIX 4YMCeNd A peleHus (QU3MYecKux Hu
reOMEeTPUYECKUX 3ajad.

YpaBHeHUs M HEPABEHCTBA

CucremMa U COBOKYIHOCTb YpaBHEHHH M HEpaBEHCTB. PaBHOCHIIbHBIE CHCTEMBI U
CUCTEMBI-CJIeACTBYS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT160p KOpHEH TPUTOHOMETPUYECKUX YpPAaBHEHUH C IOMOULIbIO TPUTOHOMETPUYECKOU
OKpPY>KHOCTH. Pelienue TpuroHoMeTpruuecKiux HEPaBeHCTB.

OCHOBHBIE METO/IbI PELICHMSI I0KA3ATENbHBIX U JIOrapu(PMUUECKUX HEPABEHCTB.

OcHOBHBIE METO/IBI PELICHNS UPPALMOHAJIBHBIX HEPABEHCTB.



OcHOBHBIE ~ METOJABl  PELIEHUS CHCTEM U  COBOKYNHOCTEH  palMOHAJBHBIX,
WppalMOHANIbHBIX, TTOKA3aTeIbHBIX U JOTapU(PMHUUECKUX YPaBHEHUH.

YpaBHEHMI, HEPAaBEHCTBA U CUCTEMBI C ITApaMETPAMH.

[IpumeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEILIEHUI0 MaTeMAaTHYECKUX 3a/Jad U
3aJa4 W3 Pa3NUYHBIX oOnacTell HayKu M peajbHOM >KU3HU, HWHTEPIpPETAls IOTyYeHHBIX
PE3YJIBTaTOB.

DYyHKUUH U TPAPUKHU

I'padux xommnoszuumu ¢ynkuuii. I'eomerpuueckue oOpas3sl ypaBHEHUN U HEPAaBEHCTB Ha
KOOPJAWHATHOM INIOCKOCTH.

Tpuronomerpuueckue QyHKIUU, UX CBOWCTBA U TpadUKU.

I'paduueckre MeToAbl pelIeHUs ypaBHEHUH W HEpaBEeHCTB. [paduueckue MeTObI
peleHus 3a1a4d ¢ napaMeTpaMu.

Hcnonb3oBanue rpadukoB (QyHKIUHA JUIsT MCCIEIOBAaHUS MPOLIECCOB M 3aBUCUMOCTEH,
KOTOpbI€ BOHUKAIOT NP PELICHUU 3a]1a4 U3 APYTUX Y4eOHbIX IPEIMETOB U PEAIbHOM KU3HU.

Hayana maTemMaTH4ecKoro aHajmsa

[Ipumenenne Tpou3BOAHON K UCCIENOBAHUIO (DYHKIIMI Ha MOHOTOHHOCTb U AKCTPEMYMBI.
Haxoxienne HaubobIIero 1 HAMMEHbIIETO 3HaU€HUH HenpepbIBHON (YHKLIMU Ha OTPE3KE.

[Ipumenenne NpPOM3BOAHOM ISl HAXOXKJEHUS HAWIYYILEro pPEeUIeHUs B IPUKIATHBIX
3ajayax, JUid OIpeJeNIeHUs] CKOPOCTH M YCKOPEHHs Hpoliecca, 3aJaHHOro (opMylol uiu
rpaduKoM.

IlepBooOpa3Hasi, OCHOBHOE CBOWCTBO MepBooOpa3HbIX. IlepBooOpa3Hble 31€MEHTapHBIX
¢byuxnuil. [IpaBuna HaxoXaeHHS TEPBOOOPA3HBIX.

Wurerpan. I'eomerpudeckuil cMpIci UHTErpana. BelunciieHne onpenenéHHOro HHTerpaia
no popmyne Horotona-JleliOnuma.

[IpumeHeHne wuHTErpana Ui HAXOXAEHUS IUIOIAZed MIocKkuX ¢uryp U 00bEMOB
reOMETPUYECKHX Tell.

[Tpumeps! pemienuil nuddepeHnnanbHbIX ypaBHeHUNA. MaremaTnyeckoe MOJIeIUpOBaHUe
peanbHBIX MPOLIECCOB € TOMOIBIO U (HEepeHIIMATBHBIX YPaBHEHUH.



HJIAHUPYEMBIE PE3VJIbTATBI OCBOEHMA YYEBHOI'O KVPCA «AJI'EBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM VYPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbI

1) rpamxaaHCKOT0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh  TPAKIAHCKOM TMO3HUIMH  OOydYaroIIerocss KaK aKTUBHOTO |
OTBETCTBEHHOTO YJIEHA POCCHICKOTrO OOIecTBa, MPEACTAaBICHHE O MaTeMaTUYeCKUX OCHOBAaX
(OYyHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHHUH, MPOIENyp TPakKJaHCKOTO O0OIIecTBa
(BBIOOpHI, OMPOCHI M APYroe), YMEHUE B3aUMOJICHCTBOBATh C COLIMATBHBIMU WHCTHTYTaMH B
COOTBETCTBHUH C X (PYHKIMSIMU U HA3HAYCHHUEM;

2) IaTPMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUNUCKON Tpa’kJaHCKON MJIEHTUYHOCTH, YBOXKEHUS K MPOILLIOMY U
HACTOSIIEMY POCCHUICKOM MaTeMaTHUKH, LIEHHOCTHOE OTHOILEHHUE K JIOCTUKEHUSM POCCUUCKUX
MAaTE€MAaTUKOB M POCCUMCKOW MaTE€MaTUYECKOM IIKOJIbI, MCIOJIb30BAHHE A3THUX JOCTHKEHUU B
JIpYTUX HAayKaX, TEXHOJOTHUSX, c(hepax SKOHOMHKHU;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

OCO3HAaHME  JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOrOo  Hapoaa, CGHOPMUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHMS, YTUYECKOTO TOBEICHHS, CBI3aHHOTO C MPAKTHUYECKUM NMPUMEHEHUEM
JOCTHKEHUN HAayKd U JESITEIbHOCThIO YUEHOI'0, OCO3HAHHME JIMYHOIO BKJIAJa B IMOCTPOCHUE
YCTOMYHBOTO OYIyIIIETO;

4) 3cTeTHYeCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOUAsl ICTETUKY MaTeMaTUUECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/a4, PEHICHHUN, PacCyXICHUH, BOCIPUUMYHUBOCTh K MAaTEMaTHYECKHM acCHeKTaM
pa3IUYHBIX BUJIOB UCKYCCTBA;

5) pusuveckoro BocnuTAHMSA:

c(hopMUPOBAHHOCTH YMEHUSI IPUMEHSITh MAaTeMaTUYECKUE 3HAHUS B UHTEPECax 3/I0pPOBOTO
U Oe3omacHOro oOpasa *H3HH, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/10pOBBIO (370pOBOE
NMUTaHue, COATAHCUPOBAHHBIN PEXUM 3aHATUMA U OTIIXA, pEeTysipHas (U3NvecKas aKTHBHOCTB),
(u3nueckoe COBEPIICHCTBOBAHNE MPH 3aHITHIX CIOPTUBHO-03/I0POBUTEIBHOMN JAESITETLHOCTbIO;

6) TPy10BOr0 BOCIMTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTU TPYAOTIO0US, MHTEpEC K Pa3IuyHbIM cepam
po(heCCHOHAIBHON JIEATeTbHOCTH, CBS3aHHBIM C MAaTEMATHKON W €€ MPUIOKCHHUSIMH, YMCHHE
coBeplIaTh OCO3HAaHHBIM BHIOOp Oyayiiell mnpodeccuu U peann30BHIBaTh COOCTBEHHBIE
JKU3HEHHBIC IUJIaHbI, TOTOBHOCTh W CIIOCOOHOCTh K MaTeMaruueckoMy oOpa3oBaHUIO U
caM000pa30BaHUIO Ha MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUH
MPaKTUYECKUX 3a/1a4 MAaTeMaTU4YECKON HAMpPaBICHHOCTH;

7) 3KOJIOTUYECKOr0 BOCIIUTAHMSA:

c(hOpPMHPOBAHHOCTH IKOJIOTUYECKON KYJIBTYPHI, TMOHUMaHUE BITUSTHUSA
COIIMAIbHO-3KOHOMUYECKUX IMPOLIECCOB HA COCTOSHHME MPUPOAHOW U COLMAIBHOM Cpenbl,
OCO3HaHME II00AJIBHOIO XapakTepa 3KOJIOTMYECKHUX IpOoOJieM, OpHUEHTAlUs Ha NPUMEHEHHE
MaTeMaTHYeCKUX 3HAHWN JUIS pelleHHs 3a7ad B 0OIacTH OKpY’KaIoLIEH cpe/bl, MIaHHpOBaHHE
MOCTYTKOB U OI[EHKH X BO3MOXXHBIX TIOCJIEICTBUM JIJISI OKPYKAIOIIEH CPEIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHHUA:

c(OPMHPOBAHHOCTh  MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSL HAyKd U OOIICCTBEHHOW MPAKTHKHU, MOHUMAaHHE MaTEMaTU4YECKOW HAayKH Kak cgepbl
YEJIOBEUECKON JeATEIbHOCTH, ITANOB €€ pa3BUTUSA M 3HAYMMOCTH JUIsl PA3BUTHUS [IUBUIIU3ALINH,
OBJIAJICHUE S13BIKOM MATEMAaTUKH U MaTeMaTUYECKOM KyJIbTypOW KaK CPeACTBOM MO3HAHUS MHUPA,
TOTOBHOCTB OCYIIECTBIISITh IPOCKTHYIO U UCCIIEI0BATENBCKYIO JACSITEIBbHOCTh UHIMBUAYATBHO U
B IpyIIIIE.



METAINPE/IMETHBIE PE3YJIBTATbBI

Ilo3naBarenbHbIe YHMBepPcaJlbHbIe YueOHbIe el CTBUSA

ba3oBble JlorH4YecKue AeiCTBUA:

BBISIBIISITH U XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKU MaTeMaTUYeCKUX OOBEKTOB,
NOHATHHM, OTHOWIEHWH MEXIy TOHATUAMHU, (OPMYIUPOBATH OINpPENENCeHUs IOHATHUH,
yCTaHABIMBATh CYIECTBEHHBIM TNpPU3HAK KiacCU(pUKALUU, OCHOBAHMUA s 0000IIEeHUS U
CPaBHEHMsI, KpUTEPUU IPOBOJMMOIO aHAJIN3a;

BOCIPUHUMATh, (HOpMyIUpOBaTh U MNPEOOpPa3OBbIBATh CYXACHUS: YTBEPAUTENbHbIE U
OTpHLIATeNbHbIE, €MHUYHbIC, YACTHBIC U 0011, YCIOBHBIE;

BBISIBJISITH MaT€MaTHUYECKUE 3aKOHOMEPHOCTH, B3aWMOCBS3M U MPOTUBOpPEUMs B (akTax,
JAHHBIX, HAOMIONCHMAX M  YTBEPXKICHHSX, Mpenigararb KpPUTEPUH JUISL  BBISBICHUS
3aKOHOMEPHOCTEN U MPOTUBOPEUMIA;

JIeJIaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTHMKH, JNEAYKTUBHBIX U HMHIYKTHUBHBIX
YMO3aKJIIOYEHHH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

IPOBOAUTH CaMOCTOSITENIHO JIOKA3aTeNIbCTBA MAaTEMAaTHUECKUX YTBEPXKACHUH (TpsiMble U
OT TMPOTUBHOTO), BBICTPAaWBaTh AapryMEHTALMIO, MPUBOAUTH MPUMEPHl U KOHTPIPUMEDSI,
000CHOBBIBaTh COOCTBEHHBIE CY>KACHUS U BHIBOIBI;

BbIOMpaTh cnoco0 penieHus y4yeOHOM 3adauu (CpaBHUBaTb HECKOJIBKO BapHaHTOB
peuieHus, BbIOMpaTh Hauboiee NOAXOMAIMA € Y4ETOM CAMOCTOSTEIBHO BBIJEICHHBIX
KpUTEPUEB).

ba3oBble uccien0BaTe/IbCKUe 1eHCTBHA:

UCIOJIb30BaTh BOIPOCH! KaK MCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS, (POPMYIUPOBAThH
BOIPOCHI, (PUKCHUPYIOIIME MPOTHBOpEUYHE, MpoOieMy, YCTaHABIMBATH HCKOMOE U JaHHOE,
(hopMupoOBaTh TUIMOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIUI0, MHEHHUE;

IPOBOJIUTh  CaMOCTOSITENIBHO  CIUIAHMPOBAHHBIA  OKCIIEPUMEHT, HCCIEAOBAaHUE 10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTreMaTH4ecKOro OOBEKTa, SIBJICHHs, IPOIEeCcCa, BBIIBICHUIO
3aBHCUMOCTEN MEXAy OOBEKTaMH, SBICHUSIMH, IPOLIECCAMU;

CaMOCTOSITENIbHO (HOPMYIUPOBaTh 00OOIIEHHS M BBIBOABI MO PE3YJIbTaTaM MPOBEIEHHOTO
HaOI0eHNUs], UCCIIEIOBAHNUS, OLIEHUBATh JOCTOBEPHOCTh MOIYYEHHBIX PE3YJIbTAaTOB, BHIBOJOB U
00001LEHNI;

IIPOrHO3MPOBATH BO3MOXKHOE PAa3BUTHE IPOLECCA, & TAK)KE BBIABUTATH MPEATIONOKEHUS O
€ro pa3BUTHUU B HOBBIX YCJIOBHSIX.

Pabora ¢ nnpopmanueii:

BBISIBIISITH IeDUIINTHI MHPOPMALINH, JaHHBIX, HEOOXOIUMBIX JJISi OTBETA Ha BOMPOC U JUIS
pELIeHNUs 3aauu;

BBIOMpaTh WMHGPOPMALMIO W3 HCTOYHUKOB PA3JMYHBIX THIIOB, aHAJIHM3HPOBATH,
CHUCTEMaTU3UpOBaTh W MHTEPIPETUPOBaTh HMHMOPMALMIO pa3IMYHBIX BHJIOB U (opMm
IPEICTaBICHNUS;

CTPYKTypupoOBaTb  MHpOpMAaIMIO, MpeACTaBIATh €€ B  pa3IUuHbBIX  (opmax,
WLTIOCTPUPOBATh rpapuuecKy;

OLIEHUBATh HAAEKHOCTh HH(POpPMALMU IO CAMOCTOATEIBHO CHOPMYIMPOBAHHBIM
KPUTEPUSIM.

KoMMyHuUKaTHBHbIE YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUA
Oo0menne:
BOCHpI/IHI/IMaTI) " (1)OpMyJII/Ip0BaTI> CY)KILCHI/ISI B COOTBCTCTBHUH C yCJIOBI/ISIMI/I n aeiisiMun
oOlIeHHsI, SICHO, TOYHO, IPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX
TCEKCTaX, AaBaTh ITOSICHCHUSA I10 XOIIy peHIGHI/ISI 3aJa4du, KOMMGHTHpOBaTB HOJIy‘-IGHHI;Iﬁ p€3YJH)TaT;



B XO7ie¢ OOCYXXIEHHMs 3a/1aBaTh BOMNPOCHI MO CYIIECTBY OOCYX/IaeMOW TeMbl, MPOOIEeMbI,
pemaemMoi 3aJa4d, BBICKA3bIBATh HJICH, HAICJICHHBIE HA MOWCK PEIICHHS, COMOCTABISATh CBOM
CYXXJIEHHs C CYXXJIEHHSIMM JPYTUX yYaCTHHUKOB JHajiora, OOHapy>KuMBaTh pa3ivyle U CXOJACTBO
MO3UIINH, B KOPPEKTHOH (hopme popMyIHpoBaTh pa3HOITIACHS, CBOM BO3PAKEHIS,

NPEACTaBIATh PE3YJbTaThl PELICHUs 3aJadM, HKCIIEPHUMEHTA, MCCIEIOBAaHUs, MPOEKTa,
CaMOCTOSITENIFHO  BBIOMpaTh (OpMaT BBICTYIUIGHHS C Y4€TOM 3ajad Mpe3eHTalud |
0COOEHHOCTEH ayIUTOPHH.

PeryisiTuBHbIe YHUBEpcaabHble yueOHbIe AeiicTBUS

Camoopranusauus:

COCTaBJIATh IUJIaH, aJTOPUTM pEIleHHUs 3aJauyd, BbIOMpPaTh CHOCOO pelIeHus ¢ y4ETOM
UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH M KOPPEKTHUPOBATH
BapUaHTHI pelIeHuil ¢ y4éToM HOBOM MH(OpMAIIHH.

CaMOKOHTPOJIb, YMOIMOHAJILHBI HHTEJJIEKT:

BJIaJICTh HAaBbIKAMM 1O3HABATEIbHOM pediekcun Kak OCO3HAHUS COBEPIIAEMBIX JIeHCTBUI
U MBICTUTEIBHBIX TPOIECCOB, WX PE3yJbTaToB, BIAAETh CHOCOOaMU CaMOIPOBEPKH,
CaMOKOHTPOJISL IPOIIeCcCa U pe3ysibTara pelieHus MaTeMaTn4eckoi 3a1aum;

NpPEABHUIIETh TPYAHOCTH, KOTOPBIE MOTYT BO3ZHUKHYTH IPH PEIICHUH 33a/a4d, BHOCHUTH
KOPPEKTHUBBI B JIETEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAaHHBIX, Hal/IEHHBIX OLIMOOK,
BBISIBIICHHBIX TPYJIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJbTaTa LIEIH U YCIOBUAM, OOBSICHATh IPUYHUHBI JOCTHKEHUS
WIA HEJOCTH)KCHUS PE3yNbTaToB JESITEIbHOCTH, HAXOAWTh OIIMOKY, JaBaTb OIICHKY
npuoOpPETEHHOMY OIIBITY.

CoBMecTHAas 1eSITeIbHOCTD:

HOHUMAaTh M MCIOJb30BaTh MPEUMYIIECTBA KOMAHIHON M MHJIMBUAYaJbHOW pabOThl Mpu
pemieHNH y4eOHBIX 3a7a4, NPUHUMATh LEJIb COBMECTHOM JEeSTENbHOCTH, IUIAHUPOBATh
OpraHu3alI0 COBMECTHOW paboThl, paclpenesisiTh BHIbl pabOT, AOroBapuBarhCsi, 00CYXIaTbh
MPOILIECC U pe3ysIbTaT padoThl, 0000111aTh MHEHUSI HECKOJIBKHX JTIO/ICH;

y4acTBOBaTh B I'PYMNOBBIX (hopmax paboThl (0OCyXkJeHHs, 0OOMEH MHEHHH, «MO3roBbIE
IITYypPMBD) W HHBIE), BBINOIHATH CBOIO 4YacTh pabOTHl M KOOPAWHUPOBATH CBOWM JCUCTBUS C
JPYTUMH YJieHaMH KOMAaH[bl, OLIEHMBATh KadeCTBO CBOEro BKJIaga B OOLIUI MPOAYKT IO
KPUTEPHSIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMHU B3aUMOACHCTBUSI.

HNPEIMETHBIE PE3YJIBTATBI

K xonny oOyuenus B 10 kiacce oOydaroIIMCs TMOJYYHUT CIEAYIOLIUME HpPEeIMETHbIE
pe3yNbTaThl MO OTACIbHBIM TeMaM paboueil mporpaMmsbl yuyeOHOro Kypca «Ausredpa U Havana
MaTeMaTH4eCKOTO aHaJIn3ay:

Yuciia 1 BbIYUCICHUSA:

CBOOOIHO OIEPHUPOBATh MOHATHAMHU: PAIIMOHAIBLHOE YMCIIO, OECKOHEUHAs TePHOIUIECKast
IpoOb, MPOLEHTHI, WPPALMOHAIBHOE YHMCIIO, MHOXKECTBA PALMOHAIBHBIX U JACHCTBUTEIbHBIX
YKCell, MOAYJb JEHCTBUTEIBLHOTO YUCIIA;

OPUMEHSATH APOOH U MPOLEHTHI IS PELICHUs IPUKIIAaIHbIX 3a/1a4 U3 pa3IMyHbIX OTpaciieit
3HaHUH U pEAIbHOMN KU3HH;

OPUMEHATh MPUOIMKEHHBIE BBIUMCIICHUS, MpaBWIa OKPYIJIEHHs, NMPUKUAKY U OLIEHKY
pe3yibpTaTa BBIYUCIICHUI;

CBOOOZHO ONEpPUPOBaTh IOHATHEM: CTENEHb C IEJbIM I[IO0Ka3aTeleM, HCIOJIb30BaTh
HNOAXOAANTYI0 (opMy 3ammcu JeHCTBUTENBHBIX YHCEN Ui PEIICHUS MPAKTUYECKUX 33134 U
IIPEICTaBJICHUS JaHHbIX;

CBOOOJIHO ONEPUPOBATH MOHATUEM: APUPMETHUECKHUI KOPEHb HATYPaJIbHOM CTENEHU;

CBOOOHO ONEpUPOBATh NOHATHEM: CTEIEHb C pallMOHAJIbHBIM I0Ka3aTeleM;



CBOOOZHO ONEpUPOBATh MOHATUAMU: JIOTapu(M dYKcia, IECATUYHBIE M HATypajbHbIC
aorapudmsr;

CBOOOZHO OIEpPHPOBATh MOHATHSMU: CHHYC, KOCHHYC, TQHT€HC, KOTAHI'€HC YHCIIOBOTO
apryMeHTa;

OIEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U aPKTAHI'€HC YHUCIOBOIO apryMEHTA.

YpaBHeHUsI M HEPABEHCTBA:

CBOOOZHO ONEPUPOBATh NOHATHAMU: TOXKJIECTBO, yPaBHEHNE, HEPABEHCTBO, PABHOCHUIILHBIE
YPAaBHEHUS U yPABHEHUS-CIIEICTBYS, PABHOCWIIbHBIE HEPABEHCTBA;

OPUMEHATHh Ppa3IMYHble METONbl PEIICHUS palMOHAIBHBIX U JPOOHO-pAllMOHATIBHBIX
YPaBHEHUH, IPUMEHATh METOJl UHTEPBAJIOB JIJISl PEIICHNs HEPABEHCTB;

CBOOOZHO OIEPUPOBATh MOHATUSAMHU: MHOTOYJIEH OT OJHOW MEePEeMEHHOM, MHOTOWIEH C
1enbIMu K03 hulineHTaMu, KOpHU MHOTOWIEHA, IPUMEHSTH JeJIEHUE MHOTOUJIeHa Ha MHOTOWJIEH
C OCTaTKoM, TeopeMy besy u Teopemy Buera nis pelienus 3anay;

CBOOOIHO ONEpUpOBaTh MOHATUAMM: CHUCTEMa JIMHEWHBIX YpaBHEHUH, MaTpula,
ONpENEIUTENb MaTpulpl 2 X 2 KW €ro reOMETPUYECKMHM CMBICI, MCIIOJIB30BaTh CBOMCTBA
onpenenuTesss 2 X 2 s BBIYUCIEHUS €r0 3HAUYCHHUs, MIPUMEHATh ONPENCIUTENN I PEIICHUS
CUCTEMBI JIMHEHHBIX YPAaBHEHMM, MOIEIUPOBATH PEANIbHBIE CUTyalMd C IIOMOIIBIO CHCTEMBbI
JUHEHHBIX YpPAaBHEHMI, MCCIEN0BaTh IIOCTPOCHHBIE MOJEIM C T[OMOIIBI0 MAaTpull |
OIPEIEIUTENIEH, UHTEPIIPETUPOBATH NIOJIyYECHHBIN PE3YyIIbTaT;

UCIIOJIb30BaTh CBOIMCTBA IEHCTBUI C KOPHAMH Ui IPe0Opa30BaHus BbIPAKEHHUI;

BBIMOJIHATh ~ NPEOOpa3OBaHMsl YHUCIOBBIX  BBIPAKEHHH, COJAEpXKALIUX CTEHEHU C
palrOHAIBHBIM [10KA3aTEIIEM;

UCIIOJIb30BaTh ~ CBOMCTBA  JIOrapugmoB A  mpeoOpa3oBaHHs — JIOrapu(pMUUECKUX
BBIPAKECHUN;

CBOOOZHO  ONEpUpOBaTh  MHOHATHSAMM:  HppalMOHAJIbHBIE,  IOKa3aTeJbHbIE U
jgorapu(pMHUUecKre ypaBHEHMsI, HAXOJIUTh UX PELICHHUS C MOMOIIbIO PABHOCHJIBHBIX MEPEXO/I0B
WM OCYLIECTBIIAS IPOBEPKY KOPHEH;

IPUMEHATh  OCHOBHBIE  TpUTOHOMETpHUYeckue (opMyasl s MpeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKEHUI;

CBOOO/IHO OINEpPUPOBaTh TOHATUEM: TPUTOHOMETPUYECKOE YpaBHEHHE, IPUMEHATH
HEeoOXoauMble (OPMYJIBI 1JIs1 pEIIEHUs] OCHOBHBIX THIIOB TPUTOHOMETPUUYECKUX YPAaBHEHUH;

MOJIEIUPOBATh pEaJbHbIE CUTYallud Ha S3bIKe aireOpbl, COCTaBIATH BBIPAKEHUS,
YPaBHEHHs, HEPABEHCTBAa [0 YCJIOBMIO 3aJa4M, HCCIENOBAaTh IIOCTPOCHHBIE MOAEIU C
UCIIOJIB30BaHHUEM alllapara ajareopsl.

DOYyHKUUH U TPaPuUKU:

CBOOOZHO OIEPHPOBATh TMOHATHIMH: (PYHKIHS, CIIOCOOBI 3amaHHs (YHKIMH, B3aHMHO
oOpaTtHble (QYyHKIMM, KOMOO3MLUSA (GYHKUUH, rpaduk (YHKLINH, BBIIOIHATH 3JIEMEHTApHbIE
npeoOpa3oBanus rpadukoB QyHKIHH;

CBOOOZHO ONEpUPOBaTh MOHATUAMU: O0JAcTh OIpENeNeHUs U MHOXECTBO 3HAYECHUH
¢byHKIMYM, HyTH QYHKIAN, TIPOMEXYTKH 3HAKOTIOCTOSTHCTBA;

CBOOOZHO OINEPUPOBaTh MOHATUSAMHU: UETHbIE M HEUETHbIC (PYHKIUM, NEPUOIUUYECKUE
(YHKIMH, TPOMEXKYTKH MOHOTOHHOCTH (YHKUIMH, MAaKCUMyMbl W MHUHUMYMBI (DYyHKIHH,
HauOoJbIlIee U HAaUMEHbLIee 3HaueHHe (PYHKIIUU Ha IPOMEKYTKE;

CBOOOJIHO OIEpUpPOBAaTh MOHATHSAMH: CTENEHHas (YyHKUUS C HATypajJbHBIM U LEJIbIM
nokasaresieM, rpadMK CTENEHHOH (YHKLUMU C HaTypajJbHBIM M II€JbIM IOKa3aTejeM, rpaduk
KOPHS N-0# CTETNeHN KaK (PyHKIIUH 0OpaTHOM CTETIEHHU C HATypaIbHBIM MTOKA3aTeeM;

ONepUpOBaTh TMOHATHSMM: JIMHEWHas, KBaJpaTuyHas M JApoOHO-JIMHEHHas (QyHKUIuH,
BBITIOJTHATH AJIIEMEHTAPHOE MCCIIeIOBAHNE U TOCTPOCHUE UX IPa(pUKOB;

CBOOOZHO ONEpPUPOBATH MOHATHUAMU: IOKa3aTeiabHas U Jiorapudmuueckas (QyHKIMH, UX
CBOWCTBA U Tpa(KH, UCIIOIB30BATh UX IpaUKH ISl pEIICHUS YpaBHEHUIA,



CBOOOZHO ONEPUPOBATh MOHATUSMH: TPUTOHOMETPHUYECKash OKPYKHOCTb, OINpENEICHUE
TPUTOHOMETPUYECKUX (PYHKIIUNA YHCIOBOTO apTyMEHTa;

UCIIOJIb30BaTh Tpaduku (YHKUMH IS MCCIeIOBAaHUS TMPOLECCOB M 3aBUCUMOCTEH NpHU
pelIeHny 3a7ad U3 ApYyTux y4eOHbIX MPEIMETOB U PeaslbHOM KHU3HH, BBIpaXKaTb (opMyliaMu
3aBUCHUMOCTHU MEX]ly BEINYMHAMY;

Havana maremaTnuyeckoro aHajusa:

CBOOOZHO OIEpPHUPOBaTh MOHATHAMU: apupMeTHYeCKass U IreoMeTpuueckas Mporpeccus,
OeckoHeuHO yObIBaroIlas reoMeTpuueckasi Iporpeccusi, TMHEHHbIN U AIKCIIOHEHIIUAIbHBIN POCT,
(opMyIa CIOKHBIX IPOLIEHTOB, UMETh NPEACTABICHUE O KOHCTAHTE;

WCIIOJIb30BaTh MPOTPECCUH ISl PEIICHUS PeallbHbIX 3a/1ad MPUKIIaJHOTO XapaKTepa;

CBOOOZHO  ONEpPHPOBATh  MOHATUSAMH:  MOCIEIOBATEIBHOCTb,  CIIOCOOBI  3aJaHHS
MOCJIE0BATEIbHOCTENH, MOHOTOHHBIE U OFPaHUYEHHbIE TOCIIEI0BATEIbHOCTH, TIOHUMATh OCHOBBI
3apOXKJICHHSI MAaTEMaTUYECKOTO aHAIM3a KaK aHalln3a OECKOHEUHO MaJIbIX;

CBOOOJIHO ONEpUPOBATH MOHATUSIMU: HENpPEpPbIBHbIE (DYHKIMHU, TOYKU pa3pbiBa rpaduka
(yHKLUHU, aCUMITOTHI rpaduka GyHKIUH;

CBOOOJIHO ONEpUPOBATH MOHATHEM: (PYHKILHMS, HENpepblBHAs Ha OTpE3Ke, NMPUMEHSTh
CBOWCTBA HENMPEPHIBHBIX (PYHKIMIA 1JIs pelIeHus 3a/1a4;

CBOOOJIHO OINEpUpOBaTh MOHATHUAMU: TIepBas U BTOpas MPOU3BOJAHBIE (YHKIIMH,
KacaresibHas K rpaduKy QyHKLIUY;

BBIUMCIISATh IPOU3BOJHBIE CYMMBI, IPOW3BEIEHUS, YACTHOTO M KOMIIO3MIIMU JIBYX
(yHKUUH, 3HaTh IPOU3BOIHBIC JIEMEHTAPHBIX (YHKIIHI;

UCIOJIb30BaTh FEOMETPUYECKUN U PU3NYECKUN CMBICIT IIPOU3BOIHOM [Tl peIIeHUs 3a/1au.

MHo:xecTBa H JIOTHKA:

CcBOOOJIHO ONEPUPOBATH MOHIATUSIMU: MHOKECTBO, OIIEPALIUU HaJl MHOKECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar [l ONMCAHUS PeajbHBIX MIPOLIECCOB
U SIBJICHUH, TIPY PELLIeHUU 3a1a4 U3 JIPYTuX yueOHbIX MPEJIMETOB;

CBOOOZHO OIEpUPOBaTh IOHATUSAMH: OIpeNleIeHue, TeopeMa, YpaBHEHHUE-CIEICTBHE,
CBOMCTBO MareMaTHM4ecKkoro oOObeKTa, J0Ka3aTelbCTBO, PABHOCWIbHBIE YPaBHEHHUS U
HEPABEHCTBA.

K xonny oOyuenuss B 11 kjacce oOydyaromuiicss MONYYMT CIEAYIOLIUE MpeIMEeTHbIE
pe3yNbTaThl MO OTACIBHBIM TeMaM paboueil mporpaMmsbl yuyeOHOro Kypca «Ausredpa W Hauyana
MaTeMaTH4eCKOTO aHaJIu3a»:

Yuciia 1 BbIYUCICHUSA:

CBOOOIHO ONEpUpPOBaTh MOHATUSAMU: HaTypaJlbHOE€ U II€JI0€ YHCIIO, MHOXECTBa
HaTypaJIbHBIX U LIEJIBIX YHCEI, UCIIOIb30BaTh MPU3HAKK AeauMocTH Henslx yucen, HO u HOK
HaTypaJIbHBIX YUCEN JIS pEeLIeHUs 3a1a4, IPUMEHSTh anroput™ EBkinuaa;

CBOOOIHO ONEpUPOBATh NOHATHEM OCTATKa 10 MOJYJIIO, 3alIMChIBAaTh HATypajbHbIE YKCIa B
Pa3IUYHBIX TO3UIMOHHBIX CUCTEMAX CUMCIICHMUS,

CBOOOZHO OINEPUPOBaTh MOHATHSAMU: KOMIUIEKCHOE YHUCIO M MHOXECTBO KOMIUIEKCHBIX
YHCeN, MPEACTABIATh KOMIUIEKCHBIC YHCIa B alreOpanvdeckoil ¥ TPUTOHOMETPHUYECKOH (opme,
BBINOJIHATH apU(PMETHUECKHE ONepalii C HUMU U 300pakaTh Ha KOOPIAUHATHON TJIOCKOCTH.

YpaBHeHusI U HEPaBEeHCTBA:

CBOOOZHO  ONEpUpOBaTh  MNOHATUSAMM:  HppalMOHAJIbHBIE,  IOKa3aTelbHbIE U
Jorapu(pMuyecKre HEpaBeHCTBA, HAXOJUTh X PELICHUS C IOMOLIbI0 PABHOCUIIBHBIX IEPEXOJIOB;

OCYILECTBIATH OTOOP KOPHEH MPU PELIEHNH TPUTOHOMETPHUECKOTO YPABHEHUS;

CBOOOJIHO ONEPUPOBATH IIOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, IPUMEHSTH
HEo0XouMble (POPMYJIbI AJIS1 PEIIEHUS] OCHOBHBIX THIIOB TPUTOHOMETPHUECKHUX HEPABEHCTB;

CBOOOJIHO OINEpPUPOBATh MOHATUSMU: CUCTEMA U COBOKYITHOCTh YPaBHEHUH M HEPABEHCTB,
PABHOCHJIbHBIE CUCTEMBI U CUCTEMBI-CIIE/ICTBUS, HAXOAUTh PEILIEHUs] CUCTEMbI U COBOKYTTHOCTEH
palMoOHAIBHBIX, HMPPALMOHANBHBIX, MOKA3aTeNbHBIX W JIOTApUPMHUYECKUX YPaBHEHUH W
HEPaBEHCTB;



pelmiath  palnMoOHAaJbHbIE, HWppAlMOHAIbHBIC, IIOKa3aTelbHbIe, JIorapudMUUYecKkue u
TPUTOHOMETPUYECKHE YPAaBHEHHUS U HEPABEHCTBA, CO/IEp KAIlle MOAYIIN U TapaMeTphl;

OPUMEHSTH Tpa@uuecKue METOAbI I peIIeHUs] ypaBHEHUI 1 HEPAaBEHCTB, a TAKXkKe 3a]a4
C mapaMeTpaMmy;

MOZIETTUPOBATh pealbHble CHTyallMd Ha S3bIKe ajreOpbl, COCTABIATH BbIPAXKEHUS,
YpaBHEHHUS, HEPABEHCTBA M HUX CHCTEMbI MO YCIOBHUIO 3a/a4M, HCCIEN0BaTh MOCTPOECHHbBIE
MOJIETIH C UCIIOJIb30BaHUEM arrapara aare0pbl, HHTEPIPETUPOBATH MMOTYyYSHHBIH pe3ybTar.

DyHKIUHN U TPaQUKH:

CTPOUTH TpapUKU KOMIO3UIMHM (DYHKIMN C TOMOIIBIO AJIEMEHTAPHOTO HCCIEIOBAaHUS U
CBOMCTB KOMIO3HUILIMU ABYX (PYHKIIHA;

CTPOUTBH T€OMETPUUYECKUE 00pa3bl ypaBHEHUN U HEPABEHCTB HA KOOPAMHATHOM MJIOCKOCTH;

CcBOOOJIHO ONEPUPOBATH NOHATUAMU: IPaUKN TPUTOHOMETPUUECKHUX (QYHKIIHIA;

OPUMEHSATH (PYHKIMHU AJIS1 MOJICIMPOBAHUS U UCCIIEIOBAHUS PEATILHBIX MTPOLIECCOB.

Havana mareMaTnuyecKkoro aHajusa:

UCIIOJIB30BaTh MPOM3BOJAHYIO JUI HCCIeJOBaHUS (YHKIMM HAa MOHOTOHHOCTh U
IKCTPEMYMBI;

HaXOAUTh HauOOJblIee U HAaMMEHbIlIee 3Ha4YeHNs (DYHKLIMU HEeTIPEPHIBHOM Ha OTPE3KeE;

UCIIOJIb30BaTh MPOU3BOAHYIO JUIsI HAXOXKJIEHUS HAWIYYILIEro peuleHHs] B NPUKIATHBIX, B
TOM YHCJIE COLUAIbHO-DKOHOMHUYECKHX, 3aJadax, JJIs ONPEACIICHUS CKOPOCTH U YCKOPEHHS
nporecca, 3aJaHHOro GopMyioi Win rpadukoM;

CBOOOIHO ONEPUPOBATH MOHATUAMU: NIEPBOOOPA3HAsL, ONPEACIEHHBIN HHTErpal, HAaXOAUTh
nepBooOpa3Hble  AJIEMEHTapHbIX  (QYHKIMH M BBIUMCIATH  HHTErpail 1o  Qopmyie
Hrrotona-JleiiOnuna;

HaXOJUTh IUIOIIAH IJIOCKUX (PUTyp U 0OOBEMBI TEJ C MOMOLIBIO UHTETpaJIa;

UMETh IPEICTABICHUE O MAaTeMAaTUYECKOM MOJEIMPOBAHMM Ha IPHUMEPE COCTABICHMUS
nudepeHnaIbHBIX YPABHCHHI;

pelath NpUKIaJHBIE 3a7a4M, B TOM YHUCIE COLUAIBbHO-IKOHOMUYECKOTO U (PU3MUYECKOro
Xapakrepa, CpeJICTBaMU MaTeMaTUYeCKOro aHaIu3a.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Nelie RN B Y N )

Ne
/o

HaumeHoBaHue pa3iesioB U TeM NPOrpaMMBbl

MHOXECTBO IEUCTBUTENLHBIX YHCEI. MHOTOYJIEHBI.
PammonaneHble ypaBHeHUsS W HepaBeHCTBA. CHCTEMBI

JIMHEWHBIX YPaBHEHUN

@Oynkiun U rpagpukd. CreneHHas (QYHKIUS C LEIbIM
HoKa3areyneM
Apudpmerrueckuii KOpPEHb n-ou
WppanuoHaibHble ypaBHEHUS

CTCIICHU.

[TokazarenbHas GpyHKIus. [loka3arenbHbIC ypaBHEHHUS
Jlorapudmuyeckass  GyHKIHUA.

ypaBHEHUS

Jlorapudmuyeckue

TpuroHomeTpuuecKre BbIPAXKEHUS U YPaBHEHUS
[TocnenoBareabHOCTH U MPOrPECCUU
HenpepsiBabie ¢pynkimu. [IpousBogHas
[ToBTOpenue, 0000IIEHNE, CUCTEMATHU3AIIHUS 3HAHUMA

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

Bcero

24

12

15
10
18

22
10
20

136

KosmmuecTBo yacos DJIeKTPOHHbIE
(uudposbie)

KOHTpﬁOJ‘IbeI HpaKTﬁI/IquKI/Ie 0GpazoBaTEILH
e padoTsI padoThbI bIe pecypebi

1

1

1

1

1

1

1

1

2

10 0



11 KJTACC
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Ne
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n

HaumeHnoBaHue pa3iesioB U TeM NPOrpaMMbl

HccnenoBanuie GyHKITUH C TOMOIIBIO TPOU3BOIHON
[TepBooOpa3Hast 1 HHTETpaI

I'padpuxu TPUTOHOMETPHUECKUX
TpuroHomeTpudeckre HepaBeHCTBA

(byHKIMIA.

WppanmonanbsHele, noKa3aTenbHbIe u
norapuMUUEeCKre HepaBEHCTBA

KommiiekcHrle uncia
HarypanbHbie u nenpie uncia

Cucremsl palOHAJIbHBIX, UPPALMOHAIIBHBIX
MOKa3aTeNIbHbIX U JIOTApU(PMUUECKUX YPABHEHUM

3anauu ¢ mapaMeTpamu
IToBTOpeHnue, 06001IEHNE, CUCTEMATU3AIMS] 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

Bcero

22
12

14

24

10
10

12

16
16

136

KosmmuecTBo yacos DJIeKTPOHHbIE

(uu¢posBbIe)
o0pa3oBaTe/IbHBI
e pecypchl

KonTpoabHbI
e padoThl

IlpakTH4yeckue
padoTsI

10 0



ITOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
Ne ni/m Tema ypoka

1 MHoOXecTBO, ONepay HaJl MHOXKECTBAMU U UX CBOWCTBA

2 Huarpammsl Ditnepa-Benna

3 [IpuMeHeHne  TEOpPEeTUKO-MHOKECTBEHHOIO — ammapara A
pelIeHus 3a1a4

4 PanmonanbHbie uncina. OOBIKHOBEHHBIC M JCCSATHYHBIC JPOOH,
MIPOIICHTHI, 0ECKOHEUHBIC TEPUOTUICCKHIE TpOoOH

5 Panmonaneubie yncia. OOBIKHOBEHHBIE U JIECSATHYHBIC IPOOH,
MPOIEHTHI, 0ECKOHEUHBIC TIEPUOANYECKHE APOOH

6 [Ipumenenne npoOeil U MPOLEHTOB AJIsl PEIICHHS TPUKIATHBIX
3a;ad

7 [Ipumenenne npoOeit U MPOIEHTOB ISl PEIICHHSI TTPHKIIATHBIX
3amau

] HeiicTBuTenbHble yuciaa. PanuoHanbHble U UppallMOHAJIBHBIC
quciaa

9 ApudmeTndeckue onepamnuu ¢ IeHCTBUTEIHHBIMU YUCIAMU

10 Mopynb 1eHCTBUTEIHFHOTO YHCHA U €70 CBOMCTBA

1 [TpubnkEHHBIEC BBIYNCICHUS, npvaBHna OKpYIJICHUS, IPUKUIKA
Y OLICHKA pe3yJIbTaTa BbIYMCICHHI

12 OCHOBHbIev METOJIbl PEIICHUS MEIBIX U JIPOOHO-PAIIIOHATBHBIX
ypaBHEHUH U HEPABEHCTB

13 OCHOBHI)IeV METOJIBI PEMICHUS LETBIX U APOOHO-pAIMOHATBHBIX
ypaBHEHUH U HEPABEHCTB

14 OCHOBHHev METO/Ibl PEIIeHUs LEeIbIX U IPOOHO-PAIMOHATBHBIX
YpaBHEHUH U HEPABEHCTB

15 MHoOrousieHbl OT OJHOHM IEpEMEHHON. JeleHne MHOroujaeHa Ha

MHOTI'O4JICH C OCTAaTKOM. TeopeMa BCSY

Bcero

KoanuecTrBo 4acos

KoHTpoJbHBI
e paboThbI

IIpakTHyeckue
padoTsI



16
17
18

19

20

21

22

23

24

25

26

27

28

29
30
31

32

MHorouiensl ¢ nenbiMu koagpuuuentamu. Teopema Buera
Pemenne cucreM TMHENHBIX ypaBHEHUN

Pemenne cucreM TUHEHHBIX YpaBHEHUN

Marpuna cuCTeMbl JMHEWHBIX YypaBHEHMH. Ompenenurens
Marpuipl 2X2, €ro TreOMETPUYECKHH CMBICI M CBOMCTBA;
BBIUMCJIEHUE €TI0 3HAYEHUs

Onpenenurens MaTpuubl 2X2, €ero reOMETPUYECKUNA CMBICT U
CBOMCTBA; BHIYMCIEHUE €T0 3HAYCHUS

[Ipumenenue onpenenuTens A pelIeHNUs CUCTEMbIl JIUHEHHBIX
ypaBHEHUH

Pemenne npukimagHbIX 3a7ad ¢ MOMOIIBIO CHCTEMBI JIMHEHHBIX
ypaBHEHUN

Pemenne npukiagHbIx 3a7ad ¢ MOMOIIBIO CHCTEMBI JTMHEWHBIX
ypaBHEHUI

Konrponpnass  pabGora: "PauuonanbHble  ypaBHEHUS U
HepaBeHCTBa. CHCTEMbl TUHEHHBIX ypaBHEHUI"

OyHkus, crnocodbl 3aaaHus (yHKuuMU. B3anMHO oOparHbIe
¢ynkumu. Komnosunus pyHKuui

I'paduk ¢yHkunu. DnemeHTapHble npeodpazoBaHus rpaduKoB
byHKIMIA

Ob6nacTb onpezeseHuss U MHOKECTBO 3HaueHu QyHkiuu. Hymu
¢bynkuuu. [IpomMexxyTKkH 3HaK MOCTOSIHCTBA

Yérupie u Heu€THble ¢yHkuuu. Ilepuonnyeckue GYHKIHH.
[IpomexyTK MOHOTOHHOCTH (DYHKIIUU

Makcumymbpl W MUHUMYMBl  (yHkimu. HawmGonbmee wu
HalMEHblllee 3HaueHUe (PYHKLIUU Ha IPOMEKYTKE

Jluneiinas, kBagpatuyHasi U JpOOHO-IUHENHHas QYHKIINH
DJeMeHTapHOE HCCIIEI0BaHUE M MOCTPOEHUE IpadHUKOB 3THUX
GbyHKIMHA

DneMeHTapHOE MCCIIEJOBaHUE U IMOCTPOEHHE T'paUKOB ITUX
byHKIII



33
34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

Crenens ¢ 1eiasiM mokasareineM. buaom HerotoHa

Crenens ¢ 11ea6IM mokasareineM. buanom HerotoHa

CrenenHast (pyHKIMS ¢ HAaTypaJbHBIM U ILIEJIBIM TOKa3aTeleM.
E€ croiicTBa u rpaduk

Konrtponphas pabora: "Crenennas ¢ynkuus. E€ coiictBa u

rpaduk"
ApudmeTnueckuii
CBOWCTBa
Apudmernuecknii
CBOMCTBa
[IpeoOpazoBanus
CTETICHH U KOPHU
[Ipeo6pazoBanus
CTCTICHH U KOPHU
[IpeobpazoBanus
CTCTICHU W KOPHH

HppanmonansHbple ypaBHEHUSI.

KOpPEeHb HaTypajbHOMN

KOPEHb HaTypaJbHOU

CTCIICHU MW €T0

CTCIICHU MW €TI0

YUCIIOBBIX  BBIPAKEHUH,  COIEpIKaLIUX
YUCJIOBBIX  BBIP@XEHMM,  CcoOIepKallux
YUCJIOBBIX  BBIP@XECHHM,  COIEp KaIIUX

UPPALMOHAIIBHBIX YPaBHEHUU

HppanuoHaibHble  ypaBHEHUS.

UPpalMOHATIBHBIX YPaBHEHUI

HppanunonaibHble  ypaBHEHUS.

UPPAIMOHATILHBIX YPaBHEHUI

PaBHOCUIIBHBIE TiEpexonbl B pELIECHUU
ypaBHEHUH
PaBHOCUIIBHBIE TIEpeXOAbl B  PEIICHUU
ypaBHEHUH
PaBHOCHIIBHBIE TIepeXOAbl B  PEIICHUU
YpaBHEHUH
PaBHOCUIIBHBIE TIEpexOAbl B  PEIICHUU
ypaBHEHUH

OCHOBHBIE MCTOAbI PCHICHUA
OcHOBHBIC MCTOAbI PCHICHUA

OcHOBHBIE MCTOAbI PCHICHUA

HppalMOHAJIbHBIX

UPPALMOHAIIBHBIX

VPPALMOHAIIBHBIX

HppanuOHAJIbHBIX

CpoiictBa W rpaduk KOpHA n-od CTeNeHH Kak (QyHKIHH
00paTHOM CTENEHM ¢ HaTYpaJIbHbIM IIOKa3aTeseM
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63
64
65
66
67
68
69
70
71
72
73

CpoiictBa u TpaduK KOpPHS N-OM CTeNeHU Kak (yHKIUH

O6p3.THOI>i CTCIICHU C HAaTyYpPaJbHBIM I10OKa3aTCJICM

KontponpHast pabora: "CBoiicTBa W TpaduKk KOpPHS nN-OH

crenenu. MppanuoHnanbHble ypaBHEHUS "

CreneHb ¢ pallnOHaIbHBIM MOKa3aTelieM U €€ CBOMCTBa
Crenens ¢ paliMoHaJIbHBIM [TOKa3aTeNIEM U €€ CBOICTBA
Crenens ¢ paliMoHaJIbHBIM [TOKA3aTeNIEM U €€ CBOMCTBA
[Toka3arenbHas QyHKIM, €€ cBOiicTBa U rpaduk
Hcnonb3oBanue rpaduka GyHKIMH 1JIs PELICHUs] YpaBHEHUH
Ucnonp3oBanue rpapuka GyHKIUH ISl pEIICHNs ypaBHEHUN

[Tokazarenbubie ypaBHeHUs. (OCHOBHBIE METOJBI PEIICHUS

ITOKa3aTCIbHBIX ypaBHCHI/Iﬁ

IToka3arensHBIC YPaBHCHHUA. OCHOBHBIE MCTOAbI PCIICHUSA

IIOKA3aTEIbHbIX YPABHEHUN

[lokazarenbHble ypaBHEHMs. (OCHOBHBIE METOABI PELICHUS

MOKa3aTeNbHbIX YPaBHEHUN

KonTponpnas pabora: "[lokazaTtenbHas GbyHKIMSL.

[TokazarenbHble ypaBHEeHUS"

Jlorapugwm uncna. CoiictBa jgorapudma

Jlorapudm uucia. CoiicTBa orapudma

Jlorapudm uucia. CoiicTBa Jiorapudma

JlecsTHYHBIE M HATypaIbHBIC JTOTapH(PMBI

JlecsiTHYHBIE U HATYpAJIbHBIC JTOTapH (MBI

[IpeobpazoBanue BEIpAXKECHUH, COASPKAIIUX JTOTAPHPMbI
[IpeoOpazoBanue BbIpaKEHHIA, COACPKAIIUX JIOTAPUPMBI
[IpeoOpazoBaHue BbIpaXKEHUH, COAEPKALUX JTOTapr(pMbI
Jlorapudmuueckas GyHKIus, €€ CBOMCTBA U TpaduK
Jlorapudmuueckas GpyHKIus, €€ CBOMCTBA U Tpaduk
Hcnonb3oBanue rpadpuka GyHKIUH IS pEIICHNs ypaBHEHUN
Wcnonp3oBanue rpapuka GyHKIMH ISl pEIIeHNs ypaBHEHUN

—_—
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75

76
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86
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88
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90
91
92
93
94
95
96

Jlorapudpmuueckue ypaBHeHUss. OCHOBHBIE METOIBI pEIICHUS
JorapupMUUECKUX ypaBHEHUI

Jlorapudmuyeckue ypaBHeHUs. OCHOBHBIE METOZABI PEIICHHS
jaorapu(pMUUECKUX YpaBHEHUIN

Jlorapupmuyeckue ypaBHeHHs. OCHOBHBIE METOIBI PEIICHUS
jorapu(pMUYECKUX ypaBHEHUI

PaBHOCUIIBHBIE TIEpeXObl B PEHICHUH JIOTAPUPMUUIECKUX
YpaBHEHUH

PaBHOCUIIBHBIE TEpexoApl B PEIICHUU JIOTapUPMUYECKUX
ypaBHEHUH

Konrponenass ~ pabora: "Jlorapupmudeckass  (QyHKITHS.
Jlorapudmuyeckue ypaBHeHHs"

CuHyc, KOCUHYC, TAHT'€HC M KOTAHI'€HC YUCIIOBOI'O apryMeHTa
CuHyc, KOCUHYC, TAHT€HC ¥ KOTAHI€HC YHCIOBOI0 apryMeHTa
ApKCUHYC, apKKOCHHYC U apKTaHI€HC YHCIOBOI0 apryMeHTa
ApKCUHYC, apKKOCHHYC U apKTaHI€HC YHCIOBOI0O apryMeHTa

Tpuronomerpuueckas OKPY>KHOCTB, oInpezaeeHue
TPUTOHOMETPUUYECKUX (PYHKIIMIA YUCIOBOTO apryMeHTa

Tpuronomerpuueckas OKPY>KHOCTBb, orpezeseHue
TPUTOHOMETPUUYECKUX (PYHKIIMIA YUCIOBOTO apryMEHTa

OCHOBHBIE TPUTOHOMETPHUECKHE (HOPMYJIbI
OCHOBHBIE TPUTOHOMETPHUECKHE (HOPMYJIbI
OCHOBHBIE TPUTOHOMETPHUYECKHE (HOPMYJIbI
OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYIIbI
[Ipeo6pa3oBanre TPUTOHOMETPUUECKUX BBIPAKEHUIN
[Ipeobpa3oBanre TPUTOHOMETPUUECKUX BBIPAKEHUIN
[IpeobpazoBaHue TPUTOHOMETPUYECKUX BBIPAKEHUI
[IpeoOpazoBaHue TPUTOHOMETPUUYECKUX BbIPAKEHUI
Pemennie TpUroHOMETPUYECKUX YPAaBHEHUI
Pemienue TpuroHOMeTpUUECKUX YpaBHEHUN
Pemenne TpuroHoMeTpUYECKUX YpaBHEHHUN

— e ek ek e e ek e e e
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110

111
112
113
114
115
116
117
118

119

Pemenne TpuroHoMeTpUUECKUX YpaBHEHHUN
Pemenne TpUroHOMeTpUUECKUX YPaBHEHUN
PeleHre TpUroHOMETPUUECKUX YPAaBHEHUM
PelieHne TpUroHOMETPUUECKUX YPAaBHEHUN

KonTponbHas pabota: "TpUroHoMeTpUYECKHE BBIPAKEHUS U
TPUTOHOMETPUYECKHUE ypaBHEHUS"

ITocnenoBareabHOCTH, CIIOCOOBI 3aaHus
MocJIeIoBaTeIbHOCTEH. MeTon MaTeMaTHIeCKOM WH Ty KITHH

MOHOTOHHBIE M OTpaHHYEHHBIE MTOCIEA0BATEIBHOCTH. McTopus
aHAIN3a OECKOHEYHO MaJlbIX

ApudmeTndeckas mporpeccust

I'eomeTpuueckas nporpeccus

BeckoHewHO yOBIBarOIIAsi TEOMETPUIECKAsI TPOTPECCHSI

CymMma 6eCKOHEYHO YOBIBAIOIICH r€OMETPHUECKON MTPOTPECCUH

JIvHeWHbI U SKCMOHEHIMaNbHbIA pOocT. Yuciao e. dopmyna
CJIOHBIX MTPOLIEHTOB

JIuHelHbI1 U DKCIOHEHIMaNbHbIA POCT. Yucno e. dopmyna
CJIO’KHBIX ITPOLIEHTOB

Hcnons3oBanue mnporpeccun i1 pClICHUA pPCaJiIbHBIX 3a1a4d
IIPUKIAJHOI'O XapaKTepa

KontponsHas padora: "l[locienoBarenbHocTH U iporpeccun”
HenpeppiBHble (yHKIMHM U UX CBONCTBA

Touka pa3pbiBa. ACUMITOTHI TPaQUKOB PyHKITHIA

CaoiicTBa yHKIUI HEIPEPHIBHBIX HA OTPE3KE

CaoiicTBa QyHKIHI HEMPEPHIBHBIX HA OTPE3KE

Merox UHTEPBAIOB IS PELLICHNS HEPABEHCTB

MeTton HHTEpBAJIOB JIsl PELIEHUS] HEPABEHCTB

Meton nHTEpBaIOB IS PELICHHUS HEPABCHCTB

[IpumeneHne CBOMCTB HENpPEpBIBHBIX (DYHKIUH 7S pelieHus
3a1a4

—_—
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123
124
125
126
127

128

129

130
131
132

133

134
135
136

[IpumeneHune CBOMCTB HENpPEpBIBHBIX (DYHKIUN JIJIs peleHUs

3a1a4y
[TepBast u BTOpast Mpou3BOIHbIE PYHKIINU
Onpenenenne, reOMETPUUECKUAN CMBICI POU3BOTHOM
Omnpenenenue, GU3NICCKUN CMBICT TIPOU3BOTHOM
VYpaBHeHUE KacaTenbHON K TpauKy GyHKIUH
VYpaBHeHHe KacaTenbHON K TpauKy GyHKIUH
[Ipou3BoaHbBIE 37IEMEHTAPHBIX (YHKIHI
[Tpou3zBoaHbIE 37IEMEHTAPHBIX (YHKIUI

HpOI/ISBOI[HaSI CYMMBI, IPOU3BECACHHUA, YACTHOTO U KOMIIO3UITUN

3HAHUU:

3HAHWIL:

byHKIII

[IpounzBoaHast cyMMbl, IPOU3BECHUS, YACTHOTO U KOMIIO3UIIUU
byHKIMHA

[TpousBoaHast CyMMBbI, IPOU3BEAEHUS, YACTHOTO U KOMIIO3HUIINH
byHKIMI

Kontponshas padora: "[IponsBonnas"

[ToBTOpEHue, 00o001eHue, CUCTeMaTU3alus
"VpaBuenus"

[ToBTOpEHue, o0o0mienue, CUCTEMAaTU3ALUA

"®yHkuun"

HroroBas koHTpoOJIbHAs paboTa
Wrorosast koHTpoJsIbHAs paboTa
[ToBropenwue, 06001IeHNE, CCTEMaTH3alUs 3HAHUN

OBILEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

S T Wy VG U W WY
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11 KJTACC

Ne i/

10

11

12

13

Tema ypoka

[IpruMmeHeHne TNPOU3BOMHOW K MCCIEHOBAHUIO

MOHOTOHHOCTB U S3KCTPEMYMBI

HpI/IMCHCHI/IC HpOPI3BOI[H01>i K HCCICAO0BAHUIO

MOHOTOHHOCTBH U OKCTPEMYMBI

[IpuMeHeHne TPOU3BOIHOM K MCCIEIOBAHUIO

MOHOTOHHOCTBb U OKCTPEMYMbI

HpI/IMeHeHI/Ie HpOHSBO,Z[HOﬁ K HCCICOOBAHUIO

MOHOTOHHOCTB U S3KCTPCMYMBI

[IpuMeHeHrEe NTPOU3BOMHOM K MCCIEIOBAaHUIO

MOHOTOHHOCTB U SKCTPEMYMBI

[IpuMeHeHre TPOU3BOIHOM K MCCIEIOBAaHUIO

MOHOTOHHOCTB ¥ DKCTPEMYMBbI
Haxoxxmenune  HauOOJBIIETO H
HENPEePBIBHON (YHKIIMH HA OTPE3Ke
Haxoxmenne  HauOOJIBIIETO W
HEIpephIBHON (DYHKIIMH HA OTPE3Ke
Haxoxnenuwe HamOoOIbIIETO U
HENPEePHIBHON (YHKIIMH HA OTPE3Ke
Haxoxxmenne  HauOOJBIIETO U
HENPEePBIBHON (YHKIIMH HA OTPE3Ke
Haxoxxaenue  HauOOJNBIIETO H
HETpephIBHON (DYHKIIMH HA OTPE3KE
Haxoxnenuwe HamOoOIbLIIETO U
HENPEPBIBHON (YHKIIMH HA OTPE3Ke

HauMCHBIICTO

HAauMCHBIICTO

HaAaMMCHBIIICT'O

HaMMCHBIICTO

HaAaUMMCHBIICTO

HaAaMMCHBIIICT'O

byHKIIMNA Ha
byHKIM Ha
byHKIMi Ha
byHKIIMNA Ha
byHKIMIT Ha

¢byHKIM Ha

3HaA4YCHHUA

3HA4YCHU A

3HA4YCHU

3HaA4YCHU A

3HAUYCHU A

3HAUYCHUA

HpI/IMeHCHI/IC HpOI/I3BOI[HOI>'I IJId HAaXOXACHUSA HAWJITYUIICTO

PEIICHMA B MIPUKIIAAHBIX 3aadax

Bcero

KoaudecTrBo 4yacos

KoHTpoJbHbI
e padoThbl

IIpakTHyeckue
padoThI



14

15

16

17
18
19

20

21

22
23
24

25
26
27

28

29

30

31
32

HpI/IMeHeHI/IC HpOH?;BO]:[HOfI A4 HaXOXACHUA HaAWJITYy4IICro
PEUICHUA B IIPUKIIAJIHBIX 3aga4ax

[lpumeHeHne TPOM3BOTHOM ISl ONpENENEHHS CKOPOCTH U
YCKOPEHHS TIpoIiecca, 3alaHHOTr0 (POPMYIION HITH TpadKoM

[IpuMeHeHre TPOU3BONHOM Uil OIPENCIICHUS CKOPOCTH U
YCKOpEeHHUs Ipolecca, 3aJaHHoro (hopMynoil uian rpadukom
Kommnoszunus ¢pyHkumii

Komnozunust ¢pyHkumit

Kommozunus pyHKImit

leomerpuueckue o00pa3pl ypaBHEHHH Ha KOOPIMHATHOU
IUIOCKOCTH

['eomerpuueckue oOpa3bl ypaBHEHUH Ha KOOPAWHATHOU
IUIOCKOCTH

Kontponwsnas pabora: "HccnemoBanue (yHKIHI ¢ MOMOIIBIO
MPOU3BOIHON"

[lepBooOpa3Hasi, 0CHOBHOE CBOMCTBO IEPBOOOPA3HBIX

[lepBooGpasubie AIIEMEHTapHbIX ¢ynkuuii.  IIpaBuna
HaXOKACHUSI IEPBOOOPA3HBIX
[TepBooOpazubie AJIEMEHTAPHBIX (byHKIMH. [IpaBuia

HAXOXKICHHUSI IEPBOOOPA3HBIX
Wuterpan. [eomeTpuyeckuii CMbICT HHTETpalia

Bberuncinenne  ompefenéHHOro  WHTErpayia 1o Qopmyiie
Herorona-Jleitbnuna

Boerunicnienue  ompenenéHHOTO  MHTErpana 1mo  ¢opmyne
Hgerotona-JleiiOana

[IpruMmeHeHne uHTerpana sl HaXOKACHUS IO MIOCKUX

(uryp
HpI/IMeHeHI/Ie I/IHTeraJIa JJISL HaXOXIACHUA 06’béMOB
FGOMCTpI/I‘ICCKI/IX TCII

[Tpumeps! perenuii udepeHanTbHbIX ypaBHEHUN
[Ipumeps! pemennii quddepeHnnaTbHbIX YPaBHEHHH
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40
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43

44
45
46
47

48

49
50
51
52
53
54
55
56

Maremaruueckoe MOJIEIMPOBAHUE peajbHbIX IMPOLECCOB C
noMoIbio nuddepeHanbHbIX ypaBHEHUN

KontponsHas padora: "IleppooOpa3nas u uaTerpan"

Tpuronomerpuyeckue GpyHKIMH, X CBONCTBA U TpaUKH
Tpuronomerpuueckue QpyHKIUU, UX CBOWCTBA U rpapuKu
Tpuronomerpudeckue GpyHKIMH, X CBOHCTBA U TPaQUKH
Tpuronomerpudeckue GpyHKIMH, X CBOHCTBA U Tpa(uKH
Tpuronomerpudeckue GpyHKIMH, X CBOHCTBA U Tpa(UKH

O100p KOpHEH TPUTOHOMETPHUUECKHUX YPABHEHHUI C MOMOIIbIO
TPUTOHOMETPUUYECKOU OKPYKHOCTHU

OT60p KOpHEW TPUTOHOMETPUYECKUX YPaBHEHHI C MOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

OT60p KOpHEW TPUTOHOMETPUYECKUX YPaBHEHHI C MOMOIIBIO
TPUTOHOMETPUUYECKOU OKPYKHOCTHU

O100p KOpHEH TPUTOHOMETPHUUECKHUX YPABHEHHUI C MOMOIIbIO
TPUTOHOMETPUYECKOU OKPYKHOCTHU

Pemenne TpuroHoMeTpruuECKUX HEPABEHCTB
Pemenne TpuroHoMeTpUUECKUX HEPABEHCTB
PemieHne TpUroHoOMeTpUYECKUX HEPABEHCTB
PeleHne TpUroHOMETpUYECKUX HEPABEHCTB

Konrponbhast  pabora: '"I'paduku  TpUroHOMETpUUYECKUX
¢yHkumii. TpuronomeTpuyeckue HepaBeHcTna"

OcCHOBHBIE METO/IbI PELIEHUSI I0KA3aTEIbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI PELIEHMSI I0KA3ATEIbHBIX HEPABEHCTB
OcCHOBHBIE METO/IBI PELIEHMSI I0KA3ATEIbHBIX HEPABEHCTB
OcHOBHBIE METO/IBI PELICHMSI I0KA3ATENIbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI PELICHUS JTOrapU(PMUUECKUX HEPABEHCTB
OCHOBHBIE METO/IbI PELICHUS JTOrapU(PMUUECKUX HEPABEHCTB
OcCHOBHBIE METO/IBI PEUICHHSI TIOTapU(PMUUECKUX HEPABEHCTB
OcCHOBHBIE METO/IbI PELICHHSI TIOTapU(PMUUECKUX HEPABEHCTB
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71
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74

75
76

77

OcHOBHBIE METO/IbI PELICHHSI UPPALIMOHAIBHBIX HEPABEHCTB
OcCHOBHBIE METO/IBI PELICHHSI UPPALIMOHAIBHBIX HEPABEHCTB
OcCHOBHBIE METO/IBI PELIEHHSI UPPALIMOHAIBHBIX HEPABEHCTB
OcHOBHBIE METO/IBI PELIEHHSI UPPALIMOHAIBHBIX HEPABEHCTB
I'padmueckre METObI PELIEHNs UPPALIMOHATIBHBIX YPAaBHEHUN
['papuueckre MeTobI pelIeHUs] UppaIOHATIBHBIX YPaBHEHHI
['pauueckue MeToabl pelieHUs MOKa3aTeabHbIX YPaBHEHUM
['papuueckue MeToabl pelieHUs OKa3aTeIbHbIX HEPABEHCTB
I'paduueckue MmeToapl pemieHus JorapuMUIECKUX ypaBHEHUI

I'padmueckue METOABI pelieHus JorapupMUIECKUX
HEPaBEHCTB
['paduyeckue METOTbI perieHus JorapuMUIECKUX
HEPaBEHCTB

I'padpuueckne  MeTompl  pemieHHs — IOKa3aTeNbHBIX U
jgorapu(pMUUECKUX ypaBHEHUN

I'padmyeckne  MeTompl  peHICHUS  TOKA3aTCbHBIX |
jorapupMUUECKUX ypaBHEHUIN

['paduueckne  MeTOmBI  pEUICHHS  TOKA3aTENbHBIX |
norapupMHIECKIX HEPABCHCTB

I'padpuueckne  MeTompl  pemieHHs — IOKa3aTelbHBIX U
JOrapu(pMUUECKUX HEPABEHCTB

KontponwHast pabora: "HppanuoHanbpHble, TOKa3aTelIbHBIE MU
JorapupMHUECKHE HepaBeHCTBA"

KommiekcHble yncna. Anredpanyeckast 1 TPUTOHOMETpHYECKast
(OpMBI 3aMKUCH KOMITJIEKCHOTO YHCIIa

KomrmnekcHbie uncna. Anredpandeckas 1 TPUTOHOMETPHYSCKAS
(b opMBI 3anKcy KOMIUIEKCHOTO Yncia

ApudmeTnuecke onepannun ¢ KOMIUIEKCHBIMHU YHCIIaMU
ApudmeTrnueckue onepannn ¢ KOMIUIEKCHBIMHU YHCIIaAMU

N300pakeHre  KOMIUIEKCHBIX  YHCEI Ha  KOOPIWHATHOU
IUIOCKOCTH
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N300paxeHne  KOMIUIEKCHBIX 4YHCEI Ha  KOOPAMHATHOU
IIJIOCKOCTH

®opmyna MyaBpa. KopHu n-oif cTeneHH M3 KOMILUIEKCHOTO
yucia

®opmyna Myaspa. KopHu n-oli cTeneHM U3 KOMILIEKCHOTO
4yucIa

[TprMeHeHre KOMIUIEKCHBIX YUCeN ISl pelieHns GU3nieckux u
TEOMETPUYECKUX 3a1a4

KontponsHas padora: "KomrekcHbie uncna'
HarypanbHbie U 1ienble uncia

HarypanbHbie 1 1ienble yncia

[IpumeHeHne MPU3HAKOB JETMMOCTH IIEJIBIX YHUCEIT
[IpuMeHeHne MpU3HAKOB IETUMOCTH EIBIX YHCEI

[Ipumenenune npusHakoB aenuMocTH ILenbix uucen: HOJ u
HOK

[Ipumenenue npuszHakoB naeauMocTu menbix uucen: HOJ u
HOK

[IpuMeHeHne MPU3HAKOB ACIUMOCTH LEIbIX YUCEI: OCTATKU M0
MOJTYJTIO

[IpuMeHeHne MPU3HAKOB ACIIUMOCTH IEJIBIX YHUCEI: OCTATKU 10
MOJTYITIO

[IpuMmeHeHre MPU3HAKOB JEIUMOCTH IIJIbIX YHCEeI: aJrOpUTM
EBxunna juist perieHus 3a/1a4 B EJIbIX YHUCTaX

KontponsHas padora: "Teopus nenbix yucen"

Cucrema ¥ COBOKYITHOCTh ypaBHEHUN. PABHOCHIIbHBIE CUCTEMBI
Y CUCTEMBI-CIICJICTBUS

Cucrema ¥ COBOKYITHOCTh ypaBHEHUN. PABHOCHIIbHBIE CUCTEMBI
U CHCTEMBbI-CIIE/ICTBUS

OCHOBHBIE METONIBl PENIEHUS CHCTEM W COBOKYIHOCTEH
palMOHATIBHBIX YPaBHEHUN

S S 'y
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113

OCHOBHBIE METOABl PEIICHUS] CHUCTEM W COBOKYITHOCTEH
UPPAIMOHATIFHBIX YPaBHEHUI

OcCHOBHBIE METOIBl PEIIEHUS CHCTEM M COBOKYIHOCTEH
IIOKA3aTeJIbHbIX YPABHEHUN

OCHOBHBIE METOABl PEIICHUS] CHUCTEM U COBOKYIHOCTEH
MOKa3aTeNbHBIX YPaBHEHUN

OCHOBHBIE METOABl PEIICHUs] CHUCTEeM W COBOKYITHOCTEH
norapu(pMUUECKUX ypaBHEHUIN

OCHOBHBIE METOABI DELIEHHUS CHUCTEM M COBOKYIHOCTEH
JOTapuPpMHUUECKUX YpaBHEHHUH

[IpuMeHeHne CUCTEM K PELICHUI0 MaTeMaTHMYeCKuX 3alad |
3a7lad M3 pasNUYHbIX OOJacTe HayKu M peanbHOM >KH3HH,
WHTEPIPETALMS TIOJYyYECHHBIX PE3yJIbTaTOB

HpI/IMeHeHI/Ie CUCTCM K PCHICHHUIO MATCMATHUYCCKHUX 3aJad H
3ala4 M3 Pa3UYHBIX O0JacTed HAayKM W peajbHOM JKU3HH,
HHTEPIIPETAlUs IIOIYyYEHHBIX PE3YIILTaTOB

[IpuMeHeHre HEpaBEHCTB K PEIICHUIO MAaTEMAaTUYECKUX 3a1a4 U
3a/ad W3 pa3UYHbIX 00JacTel HayKM M peajbHOM >KU3HH,
UHTEPIPETALMS [I0JIyYECHHBIX PE3YJIETaTOB

KonTponbHas pabora: "Cucremsbl palMOHabHBIX,
UPPAIMOHANILHBIX  IMOKA3aTCIbHBIX W JIOTapH(PMUICSCKUX
ypaBHEHUI"

PannoHnaneHble ypaBHEHHUS € TapaMeTpaMu

PannoHanpHbIe HEpaBEHCTBA C MApaMeTPaMHU

PannonanbHble cucTeMBl ¢ apaMeTpamMu

WppatnoHaibHble ypaBHEHMsI, HEPABEHCTBA C TapaMeTpaMu
WppannonaibHble CUCTEMBI ¢ TapaMeTpaMu

[lokazarenbHblE ypaBHEHMSI, HEPABEHCTBA C TapaMeTpamMu
ITokxazaTenbHbIE CUCTEMBI C TApaMETPaMHU
JlorapumMuyeckre ypaBHEHUs, HEPAaBEHCTBA C IMapaMeTpaMu
JlorapumMuyeckre CUCTEMBI C TapaMeTpaMu

S i Wy VA G U U G Gy
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TpuroHomeTrpuueckre ypaBHEHUs ¢ apaMeTpamMu
TpuroHomeTpuueckre HepaBeHCTBA ¢ IapaMeTpaMu
TpuroHomeTpuueckre CUCTEMBI C TapaMeTpaMHu

Iloctpoenne u wuccaenOBaHWE MAaTEMaTHYECKUX MOJENEH
peaNbHBIX CUTyalluii C IOMOLIBIO YPABHEHUN C TapaMeTpamMu
IlocTpoeHne u HCCIENOBAaHME MATEMAaTHYECKUX MOZCIIEN
pEaJbHBIX CUTyallud C IIOMOLIBI0 CHUCTEM YPaBHEHHH C
napameTpamu

IlocTpoeHne M HCCIENOBAaHME MATEMAaTHYECKUX MOCIIEH
pEaNbHBIX CUTyallud C IIOMOLIBI0 CHUCTEM YPAaBHEHHH C
napameTpamu

KonTponbhas pabota: "3anauu ¢ mapamerpamu”

[ToBropenue, o0o01ieHue, cucTeMarusauusi  3HAHMM:
"VpaBHenus"

[ToBTOpEnue, 00o011eHue, CUCTEMaTU3alus 3HAHUU:
"VpaBHeHus"

[ToBTOpeHnue, o0o01ieHue, cucTeMaTu3alus — 3HaHMM:
"VpaHenust. CucteMbl ypaBHEHUM"

[ToBropenue, o0o01ieHue, cUcTeMaTu3auusi  3HAHMM:
"Hepasenctna"

[ToBropenue, 00o011eHue, CUCTEMaTU3aLUs 3HAHUU:
"Hepasenctpa"

[ToBTOpeHnue, o0o01ieHue, cucTeMarusauusi — 3HaHMM:
"Hepasencraa"

[ToBropenue, o0o0mieHue, cUCTeMaTu3auusi  3HAHWM:

"I[IpousBoanHas u e€ npuMmeHeHue"

[ToBTOpeHue, 0000111IeHME, cUucTEMATU3aINS 3HAHUU:
"[Ipon3BoaHas u e€ npuMeHenue"

[ToBTOpEHUE, 000011eHue, CHUCTEMaTHU3aLIM 3HAHUI:
"IIponsBoaHast u €€ npuMeHeHue"

[ToBTOpenue, 0600IIeHNE, cUcTeMaTHu3anus 3Hanuid: "MHTerpan
Y €ro npuMeHeHue"
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[ToBTOpeHue, 00001Ienue, CUCTEMAaTH3ALMA
"®dyHkun"

[ToBTOpEHue, 0000111eHHE, CUCTEMATH3ALUSA
"OyHkuun"
[ToBTOpEHue, 0000111eHHE, CUCTEMAaTH3alMA
"®yHkuun"

HTorosas KOHTpoJIbHAs paboTa
Wrorosast koHTposibHas paboTa
IToBTOpeHnue, 0600IIeHNEe, CHCTEMaTH3aIUs] 3HAHUH

OBILEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

3HAHUU:

3HAHWH:

3HAHWIL:
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YYEBHO-METOINYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O

MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPUAJIBI JJIS1 YYEHUKA

v Aunrebpa u Hauana marematudeckoro anammsa, 11 kmacc/ Komsrun FO.M., Tkauesa
M.B., ®enopoBa H.E. u gpyrue, Axumonepnoe obmectBo «l3marenbeTBo
«IIpocsemenue»

v Aurebpa W Hadajga maremarmdeckoro aHaims3a. 10 kmacc: yde0. mis oOrieoOpas3oBar.
opranu3anuii: 6a3oBbiii u yry6n. ypoBHw/ FO.M. Komsarun, M.B. TxaueBa, H.E.
®enopora, M. . [llabynun. — 8- uzn. — M.: [Ipocsemenue, 2020

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

v TkaueBa M.B., ®enopoBa H.E. u np. AnrebOpa W Havaima MaTeMaTHYeCKOTO aHAJIM3A.

Meroauueckue pekomenaauu. 10 kmacc
v TxaueBa M.B., ®enopoBa H.E. u np. AnreOpa m Hadaisa MareMaTHYeCKOTO aHAJM3A.

Meroauueckue PEKOMCHAAINH. 11 knacc

HUPPOBBIE OBPA30OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU HHTEPHET

v bubGmuoreka [JOK
v https://resh.edu.ru/

v https://uchi.ru/
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