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HOACHUTEJIBbHAA 3AIIUCKA

VYueOHblii Kypc «Anredpa M Hayala MaTeMaTHYECKOTO aHAIM3a» SIBISETCS OIHUM U3
HanbOosee 3HAYMMBIX B MPOTPaMME CPEIHEro o0Iero obOpa3oBaHUs, TOCKOJIBKY, C OJIHOMI
CTOPOHBI, OH OOecrHeurBaeT WHCTPYMEHTAJIbHYIO 0a3y /il H3Y4YEHHS BCEX ECTECTBEHHO-
HAy4YHBIX KYpCOB, a C APYroll CTOPOHBI, (hOPMHUpYET JOTUYECKOE M aOCTPaAKTHOE MBIILUICHUE
oOyJaromuxcs Ha ypOBHE, HEOOXOTUMOM JJisi OCBOCHHS HH(OPMATHKH, OOIIECTBO3HAHHMS,
UCTOPUH, CIIOBECHOCTH U JPYrUX MAUCHMIUIMH. B pamkax maHHOro y4yeOHOro Kypca
oOyyarolmyecsi OBJAJCBAIOT YHMBEPCAJIBHBIM  SI3BIKOM COBPEMEHHOM HayKu, KOTOpas
dhopmynupyeT CBOM JOCTIKECHHS B MaTEMaTHUYECKOU (hopme.

VY4eOHblii Kypc anreOpsl U Haval MaTEeMAaTHMYECKOTO aHAlIM3a 3aKjaJlbIBAET OCHOBY IS
YCIICIIIHOTO OBJAJEHUs 3aKOHaMHU (U3HMKHU, XHUMUHM, OHOJOTHH, TOHMMAHHS OCHOBHBIX
TEHJICHIIMA Pa3BUTUS DKOHOMHKH M OOIIECTBEHHOH >XW3HHU, TO3BOJSIET OPUEHTHPOBATHCS B
COBPEMEHHBIX IHU(POBBIX U KOMIIBIOTEPHBIX TEXHOJOIMAX, YBEPEHHO HCIIOJIb30BaTh MX IS
nanpHeimero oOpa3oBaHUST W B TOBCETHEBHOM KM3HH. B TO jke BpeMs OBIaJcHHE
a0CTPaKTHBIMH U JIOTUYECKH CTPOTUMHU KOHCTPYKIHMSMHU aJireOpbl U MaTeMaTUYECKOro aHalu3a
pa3BUBAaCT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HWCTHHHOCTb, JIOKa3bIBAaTh
YTBEPKACHUSI C MOMOIIBI0 MHAYKIIMU U PacCyXJaTh AETYKTUBHO, UCIIOJIb30BATh 0000IIEHNE U
KOHKpETH3aIlio, a0CTparupoBaHUE U aHAJIOTHI0, (OPMHUPYET KpEaTUBHOE W KPHUTUYECKOE
MBILIICHHE.

B xome m3yudenus ydeOHOro kypca «Anrebpa M Hayajlla MaTeMaTHYECKOTO aHaln3a»
oOydaroluecss TMONy4YalOT HOBBIA OMBIT PEMICHUS MPUKIATHBIX 3a7a4, CaMOCTOSITENEHOTO
MOCTPOCHHUSI MAaTEeMAaTUYEeCKUX MOJEJCH pealbHbIX CHTyallud, WHTEPHpPETAlMd MOJYyYSHHBIX
peIIeHN, 3HAKOMSTCSI C MPUMEPAMH MaTeMAaTHYECKHX 3aKOHOMEPHOCTEW B TMPHUPOJE, HAyKe U
UCKYCCTBE, C BBIIAIOIIUMUCS MATEMATHYECKUMU OTKPHITUSAMHU U UX aBTOPAMHU.

VY4eOHbIl Kypc 001aJaeT 3HAYMTEIbHBIM BOCIHUTATEIbHBIM IOTEHLIUAJIOM, KOTOPBIN
peanu3yeTcss Kak uyepe3 ydeOHbId Marepual, CHOCOOCTBYIOIIMHI (OPMUPOBAHUIO HAYYHOTO
MHUpPOBO33pEHHUS, TaKk U dYepe3 crenuduky ydeOHOH  JeATeNbHOCTH, TpeOyromen
MPOJOJDKUTEIPHON  KOHIIGHTPAlMd ~ BHUMAHUS, CaMOCTOSTENBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3 MOJY4YECHHBIN pe3ynbTar.

B ocHoBe Meromuku oOyueHHs: anrebpe M HayajlaM MaTEMaTHUECKOTO aHAIHM3a JICKUT
JeSITEeTFHOCTHBIN MMPHHIUT 00y4eHUSI.

B ctpykType yuebHOrO Kypca «Anredpa v Hauajga MaTeMaTUYECKOTO aHAJIN3a» BbIIETICHBI
CJIEIYIOIINE CO/EPIKATEIbHO-METOANYECKUE JTUHUU: «Yucna W BbIUUCIEHUS», «DyHKIUH U
rpaduxm», «YpaBHeHUs U HepaBeHCTBay, «Hauana MmaremaTuueckoro ananuza», « MHOeCTBa U
Joruka». Bce OCHOBHBIE COJEPKATEIbHO-METOIWYECKHE JHUHUU H3Yy4aroTCs Ha MPOTSHKEHUH
JBYX JIET OOy4eHMsI Ha YpPOBHE CpeJHero oOiiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS JAPYT
JIpyra U TOCTETNEHHO HACHIIIAsACh HOBBIMH TeMaMu M pazaenaMu. [laHHBIH y4eOHBII Kypc
SABIISICTCSI MHTETPATUBHBIM, IIOCKOJBbKY O0OBeAMHAET B cebe conaepKaHHe HECKOJIbKUX
MaTeMaTUYEeCKUX TUCIHIUINH, TaKMX Kak anredpa, TPUTOHOMETPHsS, MaTeMaTHYECKH aHaIn3,
TEOpUsi MHOXKECTB, MaTeMaTudeckas joruka u npyrue. [lo Mepe Toro kak oOyuaromruecs
OBIIa/IeBalOT BcE Oojiee MIMPOKHMM MAaTEMaTHYECKUM ammaparoM, y HHUX IOCJIeI0BaTeIbHO
(dbopMupyeTcss M COBEpPUICHCTBYETCSI YMEHHE CTPOUTh MaTEeMaTHYECKyI0 MOJENb peaibHON
CUTYallu, MPUMEHSITh 3HAHM, MOJYYCHHBIE MPU H3YUYEHUU Y4EOHOro Kypca, A PelieHUs
CaMOCTOSITENIFHO COPMYIIMPOBAaHHONH MaTeMaTWYECKOW 3aJadd, a 3aTeM HHTEPIPETHPOBATH
CBOM OTBET.



CopepxatenpHO-MeTONUYECKass  JUHUA  «YUwWcna W BBIYUCICHHS»  3aBepIlaeT
(hopMHpOBaHHE HABBIKOB HCIIOIB30BAHUS JECHCTBUTEIBHBIX YHCEN, KOTOpOE OBLIO HAYaTo Ha
YpOBHE OCHOBHOTO 0011iero obpaszoBanus. Ha ypoBHe cpemnero obmiero odopasoBaHHs 0c000€
BHHUMaHUE yAeNseTcs (OPMUPOBAHUIO HABBIKOB PAllMOHAIBHBIX BBIYMCIICHUHN, BKIIIOYAIONINX B
ce0sl MCTIOJTb30BaHUE PA3IIUYHBIX (OPM 3alUCH YHCIIAa, YMEHHE JIeNaTh MPUKUAKY, BBIIOTHSITH
NpUOIMKEHHBIC BHIYMCIICHUS, OLICHUBATD YUCIIOBBIC BBIPAXKEHUS, padOTaTh C MATEMAaTHUECKUMHU
KOHCTaHTaMH. 3HAKOMBIE OOYUYAIONIMMCS MHOXECTBA HATYPAIbHBIX, IEIBIX, PAllMOHAIBHBIX U
JEHCTBUTEILHBIX YUCEN JOIOJHAIOTCS MHOXECTBOM KOMIUICKCHBIX YHCel. B kaxmaoMm W3 3THX
MHOECTB PAaCCMATPHBAIOTCS CBOMCTBEHHBIE €My CICIM(PHUUCCKUE 3a1au U OIlepAIMU: JCIICHUC
Haleo, OINEpPUpPOBAaHUE OCTATKAMU Ha MHOXECTBE IIeJIbIX 4HCEeN, OcOOble CBOMCTBa
palMoHATBFHBIX U UPPAIMOHAIBHBIX YHCEN, apu(MeTHYecKne Oonepariu, a TaKkKe W3BICUCHHE
KOpHS ~ HATypaJbHOW CTENEHM Ha MHOXECTBE KOMIUIEKCHBIX  4ucel.  braromaps
MOCJICJIOBATEIIFHOMY ~ PACIIMPEHUI0 KpPyra HCIHOJB3YeMBIX YHCEI W 3HAKOMCTBY C
BO3MOXXHOCTSIMH WX MPUMEHEHUSI JIJIsl PEIICHUS PA3IMYHBIX 33124 (POPMHUPYETCS MPEACTaBICHHUE
0 €IMHCTBE MAaTEMAaTHUKH KaK HAYKH U €€ POJIM B TOCTPOCHUU MOJIETIEH pearbHOr0 MUPA, ITHPOKO
HCTIONB3YIOTCS 00001IeHNEe U KOHKPETHU3aIHSI.

Jluaust «YpaBHEHHs] U HEPABEHCTBa» PEaIM3yeTcsl Ha MPOTSHDKEHUHM BCEro OOy4YCHHs Ha
YpOBHE cCpeaHero oO0mero o0pa3oBaHMs, IIOCKOJBKY B KaxiaoMm pasnene [Iporpammbl
MPETYCMOTPEHO pPEIIeHHEe COOTBETCTBYIOIIMX 3a/ad. B pe3ynpTare oOydarommecs: OBIaJAeBaIOT
pa3IMYHBIMH  METOJaMHU pEIIEHUS pPAlMOHANBHBIX, HWPPALMOHANBHBIX, MOKa3aTeIbHbIX,
Jorapu(MUYECKUX U TPUTOHOMETPUICCKUX YPaBHCHUM, HEPABCHCTB M CHCTEM, a TaKXKe 3aiad,
conepKamux napamerpbl. [loydeHHbIE YMEHHUSI IUPOKO HCHOJIB3YIOTCS TPU HCCICTOBAHUU
(YHKIUI C TOMOIIIBIO TPOU3BOIHOM, MIPH PEIICHUHN MPHUKIAIHBIX 33a/a4 U 33724 Ha HAX0XKICHUE
HauOOJBIINX W HAMMCHBINNX 3HaUeHUN QyHKunu. JlaHHas coneprkaTellbHAs JIMHUS BKIIOYACT B
ce0s1 Takke (QOPMHPOBAHWUE YMEHHWH BBIMONHATH pacuéThl 1Mo (opmynam, npeoOpa3zoBaHUs
paIMOHATLHBIX, UPPAIMOHATFHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUH, a TaKkKe BBIPAKEHUH,
coJlep)KaluX CTEIeHW | JiorapudMel. braromaps wW3ydeHHIO anreOpamyecKkoro Marepuala
MPOUCXOJUT JajbHEWIIee pa3BUTHE AITOPUTMHUYECKOTO W aOCTPAKTHOTO  MBIIUICHUS
oOyuatomuxcsi, (GOPMUPYIOTCS HABBIKK JIETYKTHBHBIX PACCYXIACHHI, paOOThl ¢ CUMBOJBHBIMH
(dbopmMamu, TIpECTaBICHHS 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BHJIC PABEHCTB M HEPABCHCTB.
Anre6pa npesiaraet 3QpQeKTUBHbIE HHCTPYMEHTHI AJI PEeUICHHs MPAKTHUECKUX U €CTECTBEHHO-
HAyYHBIX 3a]1a4, HATJISHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KakK sSI3bIKa HAYKH.

ConepxaTtenpHO-MeToAn4YecKast TUHUS «DYHKIUU U TpaQuKH» TECHO TEpPEIUIeTaeTCsl C
OpYTMMH  JIMHUSMH ~ y4e0HOrO  Kypca, IIOCKOJIbKY B  KakOM-TO CMBICIe  3adaéT
MOCIIC/IOBATENIbHOCTh ~ M3YYCHHs  MaTepwana. VI3ydeHwe  CTeneHHOW, TOKa3aTeIbHOMH,
JOTapuPMHUUECKON ¥ TPUTOHOMETPUIECCKUX (DYHKIIMH, UX CBOWCTB U IPadHKOB, HCIIOIb30BAHUC
GYHKOUA A5 pemieHusl 3a1ad U3 JPYruX Y4eOHBIX MPEeIMETOB W PEaTbHON KU3HU TECHO
CBSI3aHO KaK ¢ MaTeMaTHYECCKHM aHAJIM30M, TaK U C PCIICHHEM YpaBHCHUU W HepaBeHCTB. [lpu
9TOM OOINbIIIOE BHHUMaHUE yraenseTcss (GOPMUPOBAHHUIO YMEHHUS BbIpaxaTh (opMylaMu
3aBUCHUMOCTH MEXIY Pa3INIHBIMU BETUYUHAMH, UCCIICIOBATH MOTYYCHHBIC (YHKIIUU, CTPOUTH
ux rpaduku. MaTtepuan 3TOH COJAEpKATeIIbHOW JIMHUM HAIleJieH Ha pa3BUTHE YMEHHA U
HABBIKOB, TO3BOJISIOIIMX BBIPAYKaTh 3aBUCUMOCTH MEXKIY BEIWYMHAMH B pa3luyHOU Qopme:
AQHATUTUICCKOW, Tpaduveckod U cloBecHOH. Ero wusydeHue crmocoOCTBYyeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHHUS, CIIOCOOHOCTH K  OOOOIIEHWI0 W KOHKPETH3AIlHH,
HCIIOJIb30BaHUIO aHATIOTHIA.



CopepxatenbHast nuHusi «Havama maremMaTnyecKkoro aHajan3ay» MO3BOJSET CYIIECTBEHHO
pacHIMpUTh KPYr KaKk MaTeMaTUICCKUX, TaK M MPUKIATHBIX 3a7ad, JOCTYITHBIX 00YJaroIInMCs,
TaK KakK y HUX MOSBJISIETCSI BOBMOKHOCTh CTPOUTH IPaUKU CIOKHBIX (DYHKIUH, OMPEEIATh UX
HauOOJbIINE U HAUMEHBIIINE 3HAYEHUS, BRIYUCIATH IUIOMaan Guryp u o0bEMBI TEl, HAXOAUTh
CKOPOCTM W YCKOpeHHsi TmporeccoB. JlaHHas copaepkaTenbHasi JUHHUS OTKPHIBAET HOBBIC
BO3MOXXHOCTH TOCTPOEHHUS MaTeMaTHYeCKHX MOJENel peajbHbIX CHUTyalllii, MO3BOJSET
HaXOJUTh HAWJydYIllee pEIICHHUE B MPHUKIATHBIX, B TOM YHUCJIE COIHUATHLHO-)KOHOMHYECKUX,
3a7ayax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOrO aHaju3a CIOCOOCTBYET pa3BUTHIO
a0bCTpaKkTHOTO, (HOPMATBLHO-JTOTHYECKOT0 M KPEaTUBHOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUI
pacro3HaBaTh MPOSBICHHUS 3aKOHOB MaTeMaTHKH B HayKe, TEXHHKe U UCcKyccTBe. OOyuaronmecs
Y3HAIOT O BBIJAIOUINXCS pe3yNbTaTax, MOJyYEeHHBIX B XOJ€ Pa3BUTUS MAaTeMAaTHUKH KaK HayKH, U
00 UX aBTOpax.

ConepxaTenpHO-MeToAMYeCKass JHHHUA «MHOXKECTBAa M JIOTHKa» BKIIOYaeT B ce0s
9JIEeMEHTbl TEOPUM MHOXKECTB W MAaTeMaTU4YeCKOM JIOTUKH. TeopeTHKO-MHOKECTBEHHBIE
MPEICTABIICHUs] MPOHU3BIBAIOT BECh KypC IIKOJBHONM MaTeMaTHKW W TMpeAsaraloT Hamboee
YHHUBEPCATBHBIA SI3bIK, OOBEAWHSIONIMA BCE pa3feiibl MAaTEMATHKH W €€ NPWIOKCHHA, OHU
CBSI3BIBAIOT pa3HbIe MAaTEMAaTUUYECKUE NUCIUIUIMHBI U UX IPUIIOKEHUS B euHoe 1enoe. [loatomy
BXHO JIaTh BO3MOXXHOCTh OOyYalomEeMycsi TOHUMAaTh TEOPETHUKO-MHOXKECTBEHHBIH SI3BIK
COBPEMEHHOW MaTeMaTHUKH M HCIIOJIb30BATh €Tr0 IS BBIPAXKCHHUS CBOMX MBICIEH. J[pyrum
BaXHBIM TPU3HAKOM MATEMaTHKU KaK HAyKH CJIeIyeT MPHU3HATh CBOWCTBEHHYIO €l CTPOTOCTh
O00OCHOBaHMH W  CJECJOBAHWE OMNPENEIEHHBIM MpaBHJIAM TIOCTPOCHUS JIOKA3aTEIbCTB.
3HaKOMCTBO C DJIEMEHTAMH MAaTeMaTH4eCKOW JIOTMKU CIHOCOOCTBYET Pa3BUTHIO JIOTUYECKOIO
MBIIIICHHUS] 00YUYaAIOIUXCS, MO3BOJISIET UM CTPOHUTH CBOM PACCYXIACHHUS Ha OCHOBE JIOTHYECKHX
paBmwI, GOPMHUPYET HABBIKK KPUTUICCKOTO MBITIICHHSI.

B yuebHoM kypce «Ainrebpa M Hauajga MaTeMAaTUYECKOTO aHAIM3a» IPUCYTCTBYIOT
OCHOBBI ~ MaTeMaTH4YeCKOr0  MOJENUPOBAHUS, KOTOpble  MPU3BaHBl  CIOCOOCTBOBATH
(OpPMHPOBAHHUIO HABBIKOB ITOCTPOCHHS MOJIEICH pEabHBIX CHTYAIHid, HCCIICIOBAHUS ITHX
Mojiefiell C TIOMOIIbIO ammapata aiareOpbl MU MaTeMaTHYeCKOro aHaiu3a, HHTEpIpeTalud
MOJIYUYEHHBIX Pe3yNbTaToB. Takue 3aJaHus BIUIETEHBI B Ka)IbI U3 Pa3[eioB IMPOTPAMMBI,
MIOCKOJIbKY BECh MaTepuall yueOHOro Kypca IIMPOKO HUCIIONb3YeTCs Ui PEIICHUs MPHUKIAIHBIX
3amay. llpu pemieHun peanbHBIX MPAKTHYECKHX 33Jad  OOydYaroIiuecs pa3BUBAIOT
HAOII0ATeIbHOCTh, YMEHHUE HAXOJWUTh 3aKOHOMEPHOCTH, abCTparupoBaThbCs, HCIOIB30BATh
aHaJOTHI0, 0000IIaTh M KOHKPETH3UpOBaTh MpobiemMy. JlesTenbHOCTh 1O (HOPMHUPOBAHHIO
HABBIKOB PEIICHUs MPUKIIATHBIX 3a/1a4 OPraHU3yeTCsl B MPOIecce U3yUCHHsI BCEX TeM Y4eOHOTro
Kypca «Anredpa 1 Hauajaa MaTeMaTHYECKOTO aHaJIn3ay.

Ha u3ydenue yueOHOro Kypca «Anredpa u Hauajga MaTeMaTUYECKOTO aHaTN3a» OTBOIUTCS
272 gaca: B 10 xmacce — 136 gacoB (4 gaca B Heneno), B 11 kmacce — 136 dacoB (4 gaca B
HEJIETIO).



COJEP)KAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BBIYMCICHUSA

Parmonanbheie uncina. OOBIKHOBEHHBIE U JIECATHYHBIE TPOOHU, MPOLEHTHI, OECKOHEUHBIE
nepuoauueckue 1podu. [Ipumenenue npobdeit 1 IpoIEeHTOB IS PelIeHUs MPUKIaIHBIX 3a/1a4 U3
Pa3JIMYHBIX OTpAciel 3HAHUHU U PEaIbHOM KU3HU.

JleiicTBuTenpHbIE YKcha. PanpoHanbHble W MppalMOHANbHBIE Yncia. Apudmerndeckne
omnepanuud C JIEMCTBUTEIbHBIMU YUCIaMH. Moayib JEWCTBUTEILHOIO YHCIAa U €ro CBOMCTBA.
[TpubmmkEHHbIE BBIYUCICHUS, TMpaBWUIA OKPYIJICHHs, TPUKUIKA ¥ OLEHKAa pe3ylbTara
BBIYMCJICHHI.

Crenens ¢ menbIM nokasareneM. bunom Herotona. Mcnonp3oBanue moaxoasiieit popmMbl
3aIUCH ACUCTBUTEIBHBIX YUCEIT JUISl PEIICHUS TPAKTUUECKHUX 3a/1a4 U TIPEICTABIICHUS JIaHHbIX.

ApubmMeTnuecKknii KOpeHb HaTYPAIbHOW CTETICHH U €T0 CBOMCTRBA.

Crenenp C palMOHAIBHBIM IOKa3aTelleM M €€ CBOWCTBA, CTENEHb C JACHCTBUTEIbHBIM
MIOKAa3aTeJIeM.

Jlorapudm uncna. CoiicTBa jorapudma. JleciTHIHBIC U HATYypaTbHBIC JIOTApU(MBI.

CuHYyC, KOCUHYC, TAHT€HC, KOTAHI'€HC YMUCIOBOTO aprymMeHTa. ApKCHUHYC, apKKOCHUHYC U
apKTaHT€HC YHMCIIOBOIO apryMEHTA.

YpaBHeHHsI U HEPABEHCTBA

ToxaecTBa M TOXIECTBEHHBbIE NpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YypPaBHEHHUS.
PaBHOCUIIBHBIE YpaBHEHUSI U ypaBHEHUsA-CIeACTBUs. HepaBeHCTBO, pellieHre HepaBeHCTBA.

OCHOBHBIE METO/bI PEIICHUS LENbIX U IPOOHO-PAIIMOHANBHBIX YpaBHEHUN U HEPABEHCTB.
MHorouwiessl OT OJHOM IEpEeMEHHOM. /[leleHue MHOrodjgeHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. MHorousnens ¢ nensiMu ko3¢ dunmnenramu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BRIPAXKEHUMN, COJIEPIKAIUX CTEIICHU U KOPHH.

Uppaunonansubie  ypaBHeHHs. (OCHOBHBIE METOABI  PEIICHHUS  HPPALMOHAIBHBIX
YpaBHEHUI.

[loka3zaTenbHble ypaBHeHUs1. OCHOBHBIE METO/Ibl PEILICHUS IOKA3aTEIbHBIX YPABHEHUH.

[IpeoOpa3oBaHue BbIpaXEHUM, COEPIKALMX JOrapu(pMBbI.

Jlorapudmuueckue ypaBHeHHs. (OCHOBHBIE METOIBI pEIICHUA JOrapuPMUYECKUX
YpaBHEHUM.

OcHoBHBIE TpUTOHOMETpHYecKHe ¢opMynbl. [IpeoOpasoBaHue TPUTOHOMETPHUUIECKUX
BbIpAKEHUM. PellleHne TpUroHoMeTpU4eCKUX ypaBHEHUMN.

Pemenne cucrem NMHEMHBIX ypaBHEHUM. MarTpuia CHUCTEMBl JMHEHHBIX YpaBHEHUM.
Onpenenureslb MaTpUllbl 2X2, €ro TE€OMETPUYECKH CMBICI W CBOWMCTBA, BBIYMCICHHE €r0
3HAUYEHMs], IPUMEHEHUE ONPEEIUTEN AJI PEIICHHUs] CUCTEMbI JIMHEWHBIX ypaBHeHUH. Pelenue
MPUKIAJAHBIX 33Ja4 C MOMOLIBIO CUCTEMBI JIMHEMHBIX YpaBHEHUU. MccneqoBaHne moCTpOESHHOM
MOJEJIH C TIOMOIIBK0 MAaTPHI] U ONIPEACIIUTEIICH.

[locTpoeHrne MaremMaTHUEeCKUX MOJENE peajbHON CUTyallud C MOMOIIbI0 YPAaBHEHUH M
HepaBeHCTB. [IpriMeHeHHe ypaBHEHHWH M HEpPAaBEHCTB K DPEIIEHUI0 MaTeMaTHYeCKHX 3a7ad U
3a/1a4 U3 pa3IMnYHbIX 00JIaCTe HAYKU U PeabHOMN JKU3HH.

DOyHKUUM U rpapuKu

OyHKuMs, crnocodbl 3anaHus (yHkuuu. B3anmHo o6patnblie Qynkiuu. Kommnosuius
¢bynaxnmii. ['padux pynkumnu. dnemeHTapHbIe TpeoOdpa3oBaHus rpa@uKoB PyHKIUH.



OO6nacTtpb ornpeneneHuss 1 MHOXecTBO 3HaueHui ¢ynkuuu. Hynu ¢pynkuuu. [IpomexyTku
3HaKonocTosHcTBa. UETHbIe M Heu€THble (yHKUMH. [lepuoanueckue Qynkuuu. IlpomexyTku
MOHOTOHHOCTH (PyHKUMU. MakcuMyMbl U MUHUMYMBI (pyHkunu. Haunbonblee 1 HauMmeHbllee
3HaYeHUs (PYHKLUHU HA IPOMEXKYTKE.

Jluneiinas, KkBagpaTU4Has U APOOHO-THHEHHAS QYHKIIMU. DJIEeMEHTapHOE UCCIIEOBAaHUE U
MIOCTPOCHHE UX IPAPHUKOB.

CrenenHas (yHKIMS ¢ HaTypaJbHBIM U LIeJBbIM TNokaszaTteneMm. EE cBoiicTBa u rpaduk.
CpoiicTBa U rpaduk KOpHsS N-0il cTemeHun Kak (QyHKIUU OOpaTHOW CTENEHU C HATypallbHbIM
MOKa3aTeseM.

IokazarenbHas U jgorapupmMuueckas QyHKIUH, UX cBOicTBa U rpaduku. Vcnons3zoBanue
rpaduKoB (PYHKIMI 17151 pEIIeHUsS] ypPaBHCHUM.

TpuroHomerpudeckas OKpPYXHOCTb, OIpEAEICHUE TPUTOHOMETPHUUECKUX (YHKUIUI
YHCIIOBOT'O apryMeEHTa.

OyHKIMOHANbHBIE 3aBUCUMOCTH B PEaJIbHBIX IMpolieccax U ABIEHUsIX. [ pa@uku peasbHbIX
3aBUCUMOCTEHN.

Hauana maTeMaTH4ecKoro anajaimsa

[locnegoBarenbHOCTH, CIIOCOOBI 3a/1aHUA MTOCIEI0BAaTENbHOCTE. MeTo MaTeMaTHYeCcKo
UHAYKIMA. MOHOTOHHBIE M OTPaHUYEHHBIE I10CIIEOBATEIBHOCTU. VcTopus BO3HUKHOBEHUS
MaTeMaTHYECKOro aHAJIN3a KaK aHaJIn3a OECKOHEUHO MaJIbIX.

Apudpmernueckass U TreoMeTpuueckas  mporpeccud. beckoHeyHo — yObIBaromias
reomeTpudeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIICH T€OMETPHUYECKOW MPOTPECCHH.
JIluHeWHBII M HSKCHOHEHUMAIBbHBIA pocT. Yumciao e. Popmyrna CIOXKHBIX MPOLEHTOB.
Hcnonp30BaHuE NpOrpeccuu sl pelIeHHs peasIbHbIX 3aa4 PUKJIAJHOI0 XapaKkTepa.

HenpepeiBable (GyHKIMM W WX CBOWCTBA. TOUYKHM pa3pbiBa. ACHMOTOTHI T'paduKOB
¢bynkumii. ColicTBa (YHKIIMA HENMPEPHIBHBIX Ha OTpe3ke. METoJl MHTEPBAIOB MJIs PCIICHUS
HepaBeHCTB. [IpuMeHeHne CBOWCTB HEMIPEPBHIBHBIX (PYHKIIUH JUIs peIIeHus 3a/1ay.

[lepBas u BTOpas mpousBoaHbie GQyHKIMU. OnpeencHne, FTeOMEeTPHISCKUN U (PU3MYSCKUAN
CMBICTT IPOM3BOAHON. YpaBHEHUE KacaTeIbHOU K rpa@uKy QyHKINH.

[IpousBoaHbIe 3NeMeHTapHbIX QyHKUUH. [Ipon3BoIHAS CYMMBI, TPOU3BEACHHS, YACTHOTO
Y KOMITO3HITNH () YHKIIUH.

MHoO#XkecTBa M JIOTHKA

MHoXecTBO, onepalui HajJ MHOXECTBAMU M UX CBOMCTBa. /lnarpammel Ditniepa—BenHa.
[IpumeHeHrne TEOPETUKO-MHOKECTBEHHOTO almapaTta Uil ONHCAHUS PEAbHBIX MPOLECCOB U
SIBJICHU, TIPY PEIICHUH 3a/1a4 U3 APYruX y4eOHBIX MPEeIMETOB.

Onpenenenue, TeopeMa,  CBOHCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CJIEICTBHUE,
JI0Ka3aTeJIbCTBO, PABHOCUIIbHBIE YPABHEHUSI.

11 KUIACC

YucJia ¥ BBIYHCIEHUS

Harypanbable u nenble yucna. IIpuMeHeHHMe NPHU3HAKOB JEIMMOCTU LEJIBIX YHUCEl,
HanbOonpmmi oomwmit genutens (nainee — HOJl) u naumensinee obmiee kpatHoe (ganee — HOK),
OCTaTKOB 10 MOJYJIIO, aNropuT™Ma EBKIHIa IS pelieHus 3a1a4 B IeJIbIX YHCIiaX.

Kowmriekcueie uucma. AnreOpamueckas ¢ TPUTOHOMETpUYECKass (OpPMbI  3amUCH
KOMIUIEKCHOTO uncia. ApupMeTHuecKre onepanuu ¢ KOMIUIEKCHBIMU dnciaamu. M3o0paxkenue
KOMIUIEKCHBIX YMCEN Ha KOOpAuHaTHOH mockoctu. @opmyna Myaspa. Kopau n-oit crenenu u3



KOMIUIEKCHOro uucna. [IpuMeHeHHe KOMIUIEKCHBIX YHCeN ISl peleHus (QU3HUECKUX MU
r€OMETPUYECKHX 3ajau.

YpaBHeHNsI M HEPABEHCTBA

Cucrema u COBOKYIHOCTh YPAaBHEHUI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
ciencTBUs. PaBHOCHIIbHBIE HEPABEHCTBA.

O10op KOpHEH TPUIOHOMETPUUYECKUX YPAaBHEHHH C IOMOIIbI0 TPUTOHOMETPHUUYECKOU
OKpPYXHOCTH. PellieHue TpuroHoMeTpu4ecKiuxX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS TOKA3aTEIbHBIX U JIOTApU(PMUYECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI pEIICHHUS] UPPALIMOHAIBHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABl  PEIIEHUS CUCTEM U  COBOKYNHOCTEH  palMOHAJIBHBIX,
UppaloHAIbHBIX, IOKA3aTeIbHBIX U JIOTapU(PMUYECKUX YPaBHEHHH.

YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMH.

[IpumeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PEILIEHUI0 MaTEMaTHMYECKUX 3a7ad U
3aJa4 W3 pa3iIMyHBIX 00JIacCTe HayKuM M peaJbHOW >KU3HU, HMHTEPIpeTalus MOJyYeHHBIX
pe3yJIbTaTOB.

DyHKIUH U TPaQUKH

I'paduk xommnosuumu GpyHkuuil. ['eomerpuueckne oOpa3bl ypaBHEHUH M HEpAaBEHCTB Ha
KOOPJAMHATHOM IIOCKOCTH.

Tpuronomerpuyeckue QyHKINU, UX CBOMCTBA U IPAPUKH.

I'padmueckne MeToAbl pELIEHMS YpaBHEHHMM M HepaBeHCTB. ['paduueckue MeTojabl
pelIeHus 3a1a4 ¢ napameTpamu.

Hcnonb3oBanue rpapukoB (YHKUMH A7 HUCCIENOBAaHUS IPOLECCOB M 3aBUCUMOCTEH,
KOTOpPbIE BO3HUKAIOT MPH PEIICHUH 3a/1a4 U3 APYruX y4eOHBIX MPEIMETOB U pealbHOM KU3HH.

Hayana MaTeMaTH4ecKoro aHajim3a

[IpumeHeHne MPOU3BOIHON K UCCIEA0BAHUIO (PYHKLIUH HA MOHOTOHHOCTbh M KCTPEMYMBI.
Haxosxaenne HauOobIIero 1 HAMMEHBIIET0 3HAYeHUH HeTIPephIBHOM (PyHKIIMM Ha OTpe3Ke.

[IpumeHeHre NPOU3BOMHON MJi1 HAaXOXKIACHHUS HAWIYUILIEro pElIeHUs B IMPUKIATHBIX
3ajadax, JJI OIpENeNIeHUs] CKOPOCTH M YCKOpPEHMs Ipolecca, 3aJaHHOro (opmynol uiu
rpauKoM.

[TepBooOpasHasi, OCHOBHOE CBOWCTBO TepBoOoOpa3HbIX. [lepBooOpasHbIe AIeMEHTapPHBIX
¢bynkuuit. [IpaBuia HaxXoXkA€HUS IEPBOOOPA3HBIX.

Wurerpan. I'eomeTpuyeckuil CMbICI MHTErpasia. BelyucieHHE ONpeNeaEéHHOr0 HHTErpaia
o ¢popmyne Herorona-JIeibnmua.

[lpumeHeHne uHTErpajga Ajs HAXOXAEHHUs IUIomaned IUIOCKMX (GUryp u o0bEMOB
r€OMETPUYECKHX Tell.

[Ipumeps! pemennit auddepeHnranbHbIX ypaBHEHHA. MaTeMaTHuecKoe MOAEIMpPOBaHNE
peasibHBIX MPOLECCOB C MOMOIIBI0 TU(PEpeHINATBHBIX YPaBHEHUH.



IUTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA VYYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIM YPOBEHB) HA
YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHNMA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:kIaHCKOro BOCIIMTAHUSA:

C(OPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMH  OOydYaloIierocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O 4JI€HA POCCHUUCKOTO OOIEeCTBa, MPEACTABICHHE O MAaTeMAaTHMYECKHX OCHOBAX
(GYHKIIMOHUPOBAHMS PA3JIUYHBIX CTPYKTYp, SBIEHUM, MpOIEeayp TIpakIaHCKOro oOIecTBa
(BBIOOpHI, OMPOCHI U APYroe), yMEHHE B3aUMOJACHCTBOBATH C COIMAIBLHBIMH WHCTHUTYTAMH B
COOTBETCTBUH C UX PYHKIHMSIMHU U HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(OPMHPOBAHHOCTh POCCUHCKON TPaKIAHCKON WACHTUYHOCTH, YBOKEHUS K IPOILIOMY H
HACTOSIIEMY POCCUICKOM MaTEMAaTHUKH, EHHOCTHOE OTHOLICHHE K JOCTHXKEHHSM POCCUHUCKHUX
MaTeMaTHUKOB U POCCUMCKON MaTeMaTHMYECKOM IIKOJIbI, UCIOJIb30BAHME 3THUX JOCTUKEHUN B
JIPYTUX HayKax, TEXHOJOTHUAX, chpepax SIKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

OCO3HAaHHWE JYXOBHBIX IIEHHOCTEH  POCCHUHCKOTO  Hapoja, Cc(HopMHpPOBAaHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, ITHUECKOTO MOBEICHMUS, CBI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTH>KCHUM HAyKUM M JAESTEIbHOCTBIO YYEHOI'O, OCO3HAHHUE JIMYHOIO BKJIAJA B IOCTPOCHHE
YCTOHYHUBOTO OYIYIIETO;

4) 3¢TeTH4eCKOro BOCIMTAHUS:

3CTETUYECKOE  OTHOLIEHHE K  MHpPY, BKJIIOYas  3CTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pELICHUH, pacCyXIEeHUH, BOCIPUUMYHUBOCTh K
MaTeMaTHYECKUM acTleKTaM Pa3INYHbIX BUJIOB UCKYCCTBA;

5) pu3nvecKoro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUSI TPUMEHSATh MAaTEMaTHUECKHE 3HAHUSI B MHTEPECaX 3I0POBOTO
u Oe3omacHoro oOpasa >KM3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3I0pPOBBIO (310pOBOE
nuTaHue, cOaJTaHCUPOBAHHBIN PEKUM 3aHITHI M OTAbIXA, peryisipHas Gu3ndecKkas akTUBHOCTb),
(u3HUecKoe COBEPIICHCTBOBAHUE MPH 3aHSATUSX CIIOPTUBHO-03/I0POBUTEIBHON 1€ TETLHOCTEIO,

6) TPyA0BOIr0 BOCIMTAHMS:

TOTOBHOCTh K TPYIy, OCO3HAHHE IIEHHOCTH TPYIOTIO0US, MHTEPEC K Pa3IMuHBIM cdhepam
npo¢eCCUOHATBHON JESTEILHOCTH, CBA3aHHBIM C MAaTEMAaTUKOW W €€ MPUIIOKCHUSIMHU, YMEHUE
coBeplIaTh OCO3HaHHBIA BBIOOp Oyaymiell mnpodeccun u pealn3oBbIBAaTH COOCTBEHHBIE
KU3HEHHBIC IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTEeMaTHYeCKOMY OOpa3oBaHHUIO U
caM000pa30BaHUIO0 HAa MPOTSHKEHUN BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCcTHUIO B PEIICHUU
MPaKTUYECKHUX 3a1a4 MaTeMAaTHUYECKOW HaIllPaBJIE€HHOCTH;

7) 3K0JIOrHYeCKOro BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh JKOJOTMYECKOW KYyJIbTYpbl, IOHMMAaHHE BIUSHUS COLMAJIBHO-
SKOHOMUYECKHX IMPOLIECCOB HAa COCTOSHHUE MPUPOJHONM M COLMAIBHOM Cpeabl, OCO3HAHHE
r00aJbHOTO — XapakTepa  JIKOJOTHYECKHX  MpoOjieM, OpHeHTalnus Ha  [pPUMEHEHHUE
MaTeMaTHYeCKUX 3HAHWN JJIS pPelleHus 3a1ad B 00JacTH OKpY’KaIoILEH cpelibl, TIaHUPOBaHUE
MOCTYTIKOB M OLICHKU UX BO3MOXKHBIX MOCIJIEICTBUM JIJIsl OKPYXKAIOILIEH CPe/Ibl;

8) HeHHOCTH HAYYHOr0 MO3HAHMS:



c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs HAayKd W OOIIECTBCHHOW NMPAKTUKH, MOHUMAaHHE MAaTEMaTHYECKOW HAyKH Kak CQepsl
YeJIOBEYECKOU JEATEIBHOCTH, ITAlOB €€ Pa3BUTHSA U 3HAYUMOCTHU Ul Pa3BUTHs LIMBUIIU3ALINY,
OBJIAJICHUE SI3BIKOM MATEMATUKUA U MATEMAaTUYECKOMN KYJIBTYPOU KaK CPEICTBOM IIO3HAHUSA MUPA,
TOTOBHOCTb OCYULIECTBIIATH MPOEKTHYIO U UCCIENI0BATEIBCKYIO JEATEIbHOCTh HHIUBUAYAIbHO U

B TpYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATbBI

Ilo3HaBaTebHBIE YHHBepcAJIbHbIE YUeOHbIe JeliCTBUS

Ba3oBble Jlornyeckue aeicTBUA:

BBISIBJISITH M XapaKTEpPU30BaTh CYIIECTBEHHbIE IMPU3HAKM MATEMAaTUYECKUX OOBEKTOB,
MOHATUH, OTHOWIEHMH MEXAY MOHATHAMHU, (DOpPMYIUpOBaTH ONpEAETICHHUsS IOHATHH,
yCTAaHABJIMBATh CYIIECTBEHHBIH TPU3HAK KIACCU(PHUKAIMKA, OCHOBAHMS Ui OOOOIICHHS H
CpaBHEHUsI, KpUTEPHH IIPOBOIMMOIO aHAJIN3a;

BOCIIPUHUMATh, (POpMyJIUpOBaTh M MPeoOpa3oBbIBATH CYKICHHSA: YTBEpAUTEIbHBIE U
OTpHLIATENIbHBIC, €IMHIUYHBIC, YACTHBIE U 00IINE, YCIOBHEIC,

BBISIBJIATh MAaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3UM U NPOTUBOpEYUs B (akTax,
JAHHBIX, HAOMIONEHUSAX W YTBEPXKACHUAX, IMpeniaraTb KpUTEpUH JUIsl  BBIABICHHUSA
3aKOHOMEPHOCTEH U ITPOTUBOPEUUL;

JieN1aTh BBIBOJABI C MHCIIOJB30BAHUEM 3aKOHOB JIOTMKH, ACIYKTUBHBIX W HMHAYKTUBHBIX
YMO3aKJIFOUEHUH, YMO3aKIIIOUEHHH 110 aHAJIOTHH;

MIPOBOAUTH CAMOCTOSITENIHO J1I0Ka3aTeJIbCTBA MAaTEMATHUECKUX YTBEPXKICHUN (IIpsIMble U
OT TPOTUBHOIO), BBICTPaMBaTh APTYMEHTALMIO, HPUBOAUTH IPHUMEPHl U KOHTPIPHUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KICHHUS U BHIBOJIBL;

BBIOMpaTh CHocoO pemieHUs y4eOHOM 3amauM (CpaBHMBATh HECKOJBKO BapHaHTOB
peuieHus, BbIOMpaTh HauboJee MNOAXOMAUIMH C Y4ETOM CaMOCTOATENBHO BBIJECIEHHBIX
KpUTEPUEB).

Ba3zoBble uccienoBarebckme JeicTBUS:

HCIOJIb30BaTh BOMPOCHI KaK MCCIEA0BATEIbCKUI HHCTPYMEHT MO3HAHUS, (OPMYINPOBATH
BOTIPOCHL, (UKCUPYIOIIME TMPOTUBOpEYHEe, NpoOJeMy, yCTaHABIMBAaTh HCKOMOE U JAaHHOE,
(opMHPOBATh THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UINI0, MHEHHE;

IIPOBOAUTH  CaMOCTOSITEJIBHO  CIUIAHMPOBAHHBIA  SKCIIEPUMEHT, MCCIEJOBaHHE IO
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4YeCcKOro OOBEKTa, SIBJICHHS, IPOLECcCa, BbISBICHUIO
3aBUCUMOCTEN MeX /1y 00BEKTaMH, SIBICHUSMH, TPOLIECCAMU;

CaMOCTOATENFHO (hOPMYIHPOBATh 00OOIIEHNS U BBIBOJBI 10 pE3yabTaTaM MPOBEIEHHOTO
HaOJIIOJICHUs], UCCIIEI0BAHUS, OLIEHUBATh JOCTOBEPHOCTD IOJIyYE€HHBIX PE3YJIbTaTOB, BHIBOJIOB U
0000IIIEeHHI;

IIPOrHO3MPOBATh BO3MOYXKHOE PAa3BUTHUE MPOIIECCA, @ TAK)KE BBIIBUIaTh MPEIIOI0KEHUS O
€ro pa3BUTUH B HOBBIX YCJIOBHUSX.

PabGora ¢ undgopmaumeii:

BBISBJIATH JeUIUTH HHPOPMAIMK, JaHHBIX, HEOOXOAUMBIX UIsl OTBETa Ha BOIPOC U JJIs
pelLIeHMs 3a]1a4H;

BbIOMpaTh MHPOPMALMIO W3 HMCTOYHUKOB  pA3IMYHBIX THUIIOB, AHAJIM3HPOBATH,
CHUCTEMAaTU3UpPOBaTh W HHTEPHPETUPOBATH HHGMOPMALMIO pPA3IMYHBIX BHUIOB U  (QOpM
MIpEICTaBIICHUS,



CTPYKTYpUpOBaTh  MHPOpPMALMIO, TMpeACTaBIATh €€ B  pas3IuyHbIX  (opmax,
WLTIOCTPUPOBATH I'PaUIeCKH;

OLICHMBATh HAA&KHOCTH HHPOpPMAIMKM IO CAMOCTOSTEIBHO  CHOPMYIHPOBAHHBIM
KPUTEPHSIM.

KoMMyHuMKaTHBHbIE YHUBEpPCAJbHbIE Y4eOHbIe NeHCTBUSA

Oo0menue:

BOCIIPUHUMATh U (POPMYITUPOBATH CYXKACHHUS B COOTBETCTBUU C YCJIOBHSIMH U ILEISMU
OGHI@HI/ISI, SAICHO, TOYHO, I'PaMOTHO BBIPpAXKAaTb CBOKO TOYKY 3pCHHA B YCTHBIX U NHCBbMCHHBIX
TCKCTax, MOaBaTb IIOACHCHHUA 110 XOAYy PpCIICHHUA 3aaadyrd, KOMMCHTHUPOBATDH HOJ'Iy‘-IGHHBIfI
pe3ynbTarT;

B X0/1€ OOCYX/IEHHUS 3a7aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOW TEeMBI, MPOOJIEMBI,
pemaeMoﬁ 3aaa4u, BBICKA3bIBaThb HWJACHU, HALCJIICHHBLIC Ha IMOUCK PCIICHHA, COIIOCTABJIATH CBOU
CYXKACHHSI C CY)KIEHUSMHU IPYTMX YYaCTHUKOB JMAiora, OOHApYXHBAaTh Pa3IUYUE U CXOJCTBO
MO3UINH, B KOPPEKTHOH popme HOpMyaHpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHHS;

MPE/ICTABIATh PE3yJbTaThl pPEUICHMs 3a/ayd, HKCIEPUMEHTa, HUCCIENOBaHUS, IMPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (OpMarT BBICTYIUIGHHS C Y4€TOM 3ajJad NpPE3CHTAllMU |
0COOEHHOCTEH ayIUTOpUH.

PeryasiTuBHble yHHBepcaibHble Y4eOHbIe AeiicTBUSA

Camoopranuszauus:

COCTaBJIATh IUIAH, aJTOPUTM pEIIEeHUs 3a/1adyd, BHIOMpPATh CIOCOO peIIeHUs ¢ y4ETOM
HUMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHAHTHI pEIICHUI ¢ y4ETOM HOBOW MH(OpMAIIUH.

CaMOKOHTPO./Ib, SMOIMOHATBHbIH HHTEJIEKT:

BJIaJIETh HABBIKAMHU TTO3HABATEIFHON pe()IeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JIEHCTBUI
U MBICIUTENBHBIX TPOIECCOB, HX pe3yabTaToOB, BIAAETh CHOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOILECCca U pe3yibTaTa PEeIIeHNs] MaTeMaTHUECKOH 3ajauu;

MPEeIBUIETh TPYAHOCTH, KOTOpbIe MOTYT BO3HHMKHYTh MpPH pEUICHUH 3aJaud, BHOCUTh
KOPPEKTHBBI B JACSITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAHIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3ylbTaTa LEIM M YCJIOBUAM, OOBSICHITH MPUUUHBI
JOCTYDKEHUSI WM HEIAOCTIDKEHHsI pe3yJbTaTOB NEATENBHOCTH, HAXOAWUTh OIIMOKY, JaBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1€ATEJIHLHOCTD:

MOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIMBHIYaJbHOH pabOTHI MpHU
pemieHud y4yeOHBIX 3a/Jay, NPUHUMATh 1eJb COBMECTHOM JEATENbHOCTH, IUIAHUPOBAThH
OpraHu3allMl0 COBMECTHOM pPaboOThI, paclpeneiiaTh BUAbl paboT, JOrOBapUBAThCs, 00CYXIAaTh
MIPOLIECC U Pe3yNIbTaT paboThI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPynmoBbIX (hopmax paboTel (0OCYXIEHUS, OOMEH MHEHHH, «MO3TOBBIE
LITYPMBI» U HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl U KOOPAMHUPOBATH CBOM JEHCTBUS C
JIPYTUMH 4JIEHAaMH KOMAaHJbI, OIIEHWBATh KayeCTBO CBOETO BKJIaga B OONIMIA MPOAYKT II0
KpUTEpUsIM, cHOpMyINPOBAHHBIM YYACTHUKAMU B3aUMOJCHCTBHS.

HNPEIMETHBIE PE3YJIbTATHI



K xonumy oOyuenus B 10 kuacce oOyyaromMHCS TMOJYYUT CIEYIOUIME MpeAMETHbIC
pe3yabTaThl MO OTAENIBHBIM TeMaM paboueil mporpaMMbl yueOHOro Kypca «Airedpa M Hadajia
MaTeMAaTU4YECKOI0 aHAIU3a»:

Yuciia 1 BBIYUCICHUSA:

CBOOOJHO ONEpPUPOBAThH MOHATUSMU: PALlMOHAIILHOE YHUCIIO, OECKOHEUHasl epruoandecKas
IpoOb, MPOLEHTHl, WPPALHOHAIBHOE YHUCIO, MHOYKECTBA PALMOHAJIBHBIX M JAEHCTBUTENIBHBIX
qrces, MOLyJIb IEHCTBUTEIBHOTO YHCIIA;

MPUMEHSTH IpOOU U MPOLEHTHI AJIs PEIICHUs MPUKIAJHbIX 3a/1a4 U3 Pa3IMuHbIX OTpacieu
3HaHUI U peanbHOH KU3HM;

NPUMEHATh TPUOTKEHHBIE BBIYUCIICHUS, TpaBWIA OKPYTJICHMS, MPUKHUIKY U OLEHKY
pe3yibTata BHIYUCICHUH;

CBOOOJIHO ONEpUPOBATh IOHATHEM: CTENEHb C IeNbIM I[OKa3aTeJeM, HCIOJIb30BaTh
MOAXOJAIIYI0 (OpMY 3allMCU JIEWCTBUTENBHBIX YMCEN JJIs PELICHHUs NMPAaKTUYECKUX 3a1ad U
MIPEICTABICHHS JaHHbIX;

CBOOOJIHO ONEPHPOBATH MOHATHEM: apU(METHUECKUI KOPEHb HATYPaIbHOM CTETNICHH;

CcBOOOJHO ONEpPUPOBATH OHATHEM: CTETIEHb C PALIMOHAIBHBIM ITOKa3aTeleM;

CBOOOJIHO OMNEpPUPOBATh MOHATUSAMH: JorapuM 4YHCIa, JECATUYHBIE U HaTypajbHbIC
J0rapudMmsl;

CBOOOZHO ONEpUPOBATh MOHSTUSIMM: CHHYC, KOCHHYC, TAHI'€HC, KOTAHI'€HC YHCIOBOTO
apryMeHTa;

OINEepUPOBAThH MOHATUSAMU: APKCUHYC, APKKOCUHYC U apKTaHI'€HC YMCIOBOTO apryMEHTa.

YpaBHeHHUsI M HEPABEHCTBA:

CBOOOJTHO ~ ONEepUpoBaTh  MOHATHSAMM:  TOXKIECTBO,  ypaBHEHHE,  HEPABEHCTBO,
PaBHOCHUJIbHBIE YPAaBHEHUS U YPaBHEHUS-CIIEICTBUS, PABHOCWIIbHbIE HEPABEHCTBA;

IPUMEHATh pa3IMYHbIC METOJbl pPEIeHHs palMOHAIBHBIX U JPOOHO-PALMOHAIBHBIX
ypaBHEHUH, IPUMEHATH METO/I MHTEPBAJIOB JIUIsl pEILICHUs] HEPABEHCTB;

CBOOOJIHO OTEPUPOBATh MOHSATHSAMH: MHOTOWICH OT OJHOW TEPEeMEHHOW, MHOTOWIEH C
HeNbIMU KO3 QUIHMEHTaMH, KOPHM MHOTOYIEHa, NPUMEHSTh JeJeHHe MHOrowieHa Ha
MHOT'OYJIEH C OCTaTKOM, TeopeMy be3y u Teopemy Buera aiis pemenus 3anay;

CBOOOJTHO ~ONEpUpPOBaTh MOHATUAMU: CHUCTEMa JIMHEHHBIX YpaBHEHHWH, MaTpHuua,
OIlpeNeuTeNb MaTpullbl 2 X 2 W €ro IeOMEeTPUYECKUH CMBICI, HCIOJIb30BaTh CBOWCTBA
onpeaenuTens 2 X 2 i BBIYMCIEHUS €ro 3HaYeHUs, IPUMEHATh ONPEICIUTENN A PelIeHus
CUCTEMBl JMHEHHBIX YpaBHEHWMH, MOJEIUPOBATh PEANbHBIC CUTYallMd C IOMOIIBIO CHUCTEMBI
JUHEHHBIX ypaBHEHW, HCCIEI0BaTh MOCTPOCHHbIE MOJEIM C TOMOILIbI0 MAaTpHll |
onpezeNnTeNel, THTEpIPETUPOBATD MTOJIYYEHHBIN Pe3ybTaT;

UCIOJIb30BaTh CBOMCTBA JEHCTBUI C KOPHAMM I IPeoOpa30BaHUs BBIPAKEHUM;

BBIMOJIHATh ~ NIPE0Opa30BaHMsl YUCIIOBBIX  BBIPDAKCHHM, COAEPXKAIIMX CTENEeHU C
palMOHaIbHBIM NIOKA3aTeNEM;

UCHOJb30BaTh  CBOMcTBa jorapupmMoB sl 1peoOpa3oBaHUs  JOrapuPpMHUUECKHX
BBIPAJKCHUH;

CBOOOJHO  ONEpUpOBAaTh  MOHATHAMU:  HMppPAlMOHANIbHBIE,  IOKa3aTelabHblE U
JorapupMHUUECKUE YpaBHEHUs, HAXOIUTh UX PELICHUS C MOMOIIbI0 PAaBHOCHUIBHBIX MEPEX0J0B
WM OCYLIECTBIISSI IPOBEPKY KOPHEH;

IIPUMEHATh ~ OCHOBHBIE  TpUrOHOMeTpudeckue (opMynasl aas  npeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKEHHIA;



CBOOOJITHO OINEPHUPOBATH MOHATHEM: TPUTOHOMETPUYECKOE ypaBHEHHE, MPUMEHSTh
HE0O0X0AMMbIe (HOPMYITBI TSl PEIIEHUS] OCHOBHBIX TUTIOB TPUTOHOMETPHUYECKUX YPaBHEHUH;

MOJIeIMPOBATh peajbHblE CHUTyallUM Ha S3bIKE anreOpbl, COCTaBIATh BBIPAXKEHUS,
ypaBHEHHMs, HEPABEHCTBA [0 YCIOBHMIO 3aJlauM, HMCCIIEJOBAaTh IOCTPOCHHBIE MOIETH C
WCTIOJIH30BaHUEM aIlliaparta anreOpsbl.

DyHKIUM U TPAaQUKH:

CBOOOJIHO ONEpUPOBATh MOHATUSAMHU: (YHKLHUSA, CHOCOOBI 3aJaHUs (QYHKIHH, B3aUMHO
oOpaTHble (YHKUMH, KOMIMO3ULKA (YHKIUH, rpa@uK (QYHKLIKH, BBIIOJHATH 3JIEMEHTapHbIE
npeoOpazoBanus rpa@uKoB QyHKINH;

CBOOOJIHO ONEpPUPOBATH IMOHATUSAMHU: OOJIACTH OMpPEIECNICHUS] M MHOXKECTBO 3HAYCHUM
(GyHKIMU, HYJIM QYHKINH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOJIHO OIEPHUPOBATH MOHATHUSAMHU: UYETHbIE W HEYETHbIE (YHKIMH, MEPHOAMYECKUE
(GYHKINU, TPOMEKYTKH MOHOTOHHOCTH (YHKUIUH, MAaKCUMyMbl M MHHHUMYMBI ()YHKIIHH,
HauOoJIblIee U HaUMEHbIlIee 3HaUeHHE (DYHKIIUU Ha IPOMEKYTKE;

CBOOOJIHO OIEPHPOBATH MOHATHAMM: CTENeHHass (DYHKIMS C HATypaJbHBIM M LEJIBIM
nmokaszaTeneM, rpaduk crerneHHONW (DYHKIMM C HAaTypajdbHBIM W LEJNBIM TOKa3areiem, rpaduk
KOpHs N-0M CTEeNEH!U KaK (PyHKIUU 0OpaTHOM CTENIEHU C HATypaJIbHbIM MOKa3aTelIeM;

ONEepHUPOBATh TOHATHAMM: JIMHEHHAs, KBaJIpaTW4Has W JAPOOHO-IMHEHHas (YHKIHH,
BBITIOJTHATH 3JIEMEHTapHOE UCCIIEIOBAaHHUE U TIOCTPOCHUE UX IPa(pHUKOB;

CBOOOJIHO ONEpPUPOBATh MOHATUSAMH: MOKa3aTellbHAas M Jorapupmuueckas (GyHKLIUHU, UX
CBOWCTBA ¥ TpaMKH, HCIIOIB30BATh UX I'PaUKH IS pEIICHUs YPaBHEHHIA;

CBOOOJIHO ONEPUPOBATh MOHATHSAMU: TPUTOHOMETPHUYECKAs OKPYKHOCTb, OIpeNeeHUe
TPUTOHOMETPUYECKUX (PYHKIUI YUCIOBOIO apryMeHTa;

UCTOJB30BaTh Tpaduku (DYHKIUA IS MCCIIEAOBAaHUS MPOIECCOB M 3aBUCUMOCTEH TpH
pelleHNH 3a1ad M3 JPYrux y4eOHbIX MPEeIMETOB U peajbHOM KU3HH, BbIpaxaTb (hopMyiamu
3aBHCUMOCTH MEX/1y BEJIMUYUHAMU;

Hayana MaTeMaTH4ecKOro aHajim3a:

CBOOOJIHO OINEpPHUPOBATH MOHATUAMHU: apUPMeTHUecKass U TreoMeTpudeckas Hporpeccus,
0eCcKOHEYHO yOBIBaIOIIAsi FEOMETPUYECKasi IIPOTPECCHsl, TMHEUHBIA M IKCIIOHEHIIMAIBHBIA POCT,
(bopMyIa CI0XKHBIX MPOLIEHTOB, UMETh IIPEJCTABICHUE O KOHCTAHTE;

HCIOJIb30BATh MPOTPECCUU [T PELLICHHS PEaTbHbIX 3a]au MPUKIAHOTO XapaKTepa;

CBOOOJTHO  ONEpUPOBATh  MOHSATHSAMH:  IIOCJIEAOBATENLHOCTh, CIOCOOBI  3a/aHUs
M0CJIE10BATEIbHOCTEH, MOHOTOHHBIE M OTPaHUUYEHHBIE TIOCIEJ0BATEILHOCTH, TOHUMATh OCHOBBI
3apOXKICHUS MATEMaTHYECKOTO aHaJIN3a KaK aHaiu3a O€CKOHEYHO MaJlbIX;

CBOOOJTHO OTIEPUPOBATH MOHATUSMH: HENpEepBhIBHBIC (DYHKIMH, TOYKH pa3pbiBa Tpaduka
(b yHKIIMH, acCUMNITOTHI rpaduka G yHKINUHN;

CBOOOJIHO OIEPHPOBATh MOHATHEM: (YHKIMS, HENpepbiBHAas Ha OTPE3Ke, MPUMEHATH
CBOMCTBA HEMPEPHIBHBIX (PYHKIMH /Il pELICHU 3a/1a4;

CBOOOJITHO ONEpUpOBaTh IMOHATUSAMHU: TIlepBas W BTOpas MPOU3BOAHbBIE (PYHKILUH,
KacaTenpHas K rpaduky QyHKImNY,

BBIUUCIIATh TIPOM3BOJHBIE CYMMBI, I[POM3BENEHUS, YACTHOTO W KOMIIO3MLUHU JIBYX
(GyHKLUH, 3HaTh TPOU3BOIHBIC 3JIEMEHTAPHBIX (PYHKIIHII;

MCIIOJIB30BATh TE€OMETPHUYECKUI U (PU3UIECKUI CMBICIT IIPOU3BOIHOM JUJIsl pEILICHHS 3a/1a4.

MHo:xecTBa M JIOTHKA:

CBOOOJIHO OTEPHPOBATH MOHATHIMU: MHOXKECTBO, OTIEPALIUU HAJl MHOXKECTBAMH;



HCIIOb30BaTh TEOPETUKO-MHOKECTBEHHBIM anmapar JJjisi OMKMCAHUsSl PEAIbHBIX MPOLECCOB
Y SIBJICHUH, TIPH PEIICHUM 3a]a9 U3 IPYTUX yICOHBIX MTPESIMETOB;

CBOOOJIHO OIEPUPOBATh MOHATHUAMH: OIPEACIICHHE, TEeOopeMa, YpaBHEHHE-CIIEJCTBUE,
CBOMCTBO MAaTeMaTH4YEeCKOTO OO0BEKTa, JOKA3aTeIbCTBO, PABHOCHIbHBIE ypPaBHEHUS W
HEpPaBEHCTBA.

K xonmy oOydenus B 11 kjacce oOydyarOImMACS TMOJYYUT CICIYIOUIUE MPEIMETHBIC
pe3yIbTaThl IO OTACIBHBIM TeMaM pabodeil mporpaMMmbl yd4eOHOTO Kypca «Anrebpa u Hayama
MaTEeMaTHYECKOTO aHaI1u3a:

Yucaa ¥ BLIYUCTIEHUS:

CBOOOIHO OIEpPUPOBATH MOHATHSAMHU: HATypaJbHOE U IIeJI0€ YHCIO0, MHOXKECTBa
HaTypaJbHBIX U LEIbIX YUCEN, UCTI0JIb30BATh NMPU3HAKHU JeauMocTH 1enbix uncen, HOd n HOK
HaTypaJIbHbIX YKCEN JJI pEeUIeHUs 3a]1a4, IPUMEHTh alroput™ EBknnaa;

CBOOOIHO OIEPHPOBATH MOHATHEM OCTATKA MO MOJYIIIO, 3alMChIBATh HATYPAIbHBIC YHCIIA
B PA3JIMYHBIX MTO3UITMOHHBIX CUCTEMAX CUUCIICHHUS;

CBOOOIHO OMEPHPOBATh MOHATUSIMH: KOMIUIEKCHOE YHUCIIO U MHOXECTBO KOMILICKCHBIX
YHUCes, MPEICTABIATh KOMIJIEKCHBIE YHCia B aJre0pandyeckol M TPUTOHOMETPHUECKOM dopme,
BBITIOJIHATH apu(PMETHUECKUE OTIEPAIMK ¢ HUMH U U300pakaTh Ha KOOPIWHATHOM TUIOCKOCTH.

YpaBHeHHUS U HEPABEHCTBA:

CBOOOJIHO  OMEpPUPOBATH  TOHATHUSMHU:  HUppAlMOHAIBbHBIC,  TOKa3aTeJIbHBIE U
JorapuMuuecKre HEPaBeHCTBA, HAXOAUTh UX PEIICHHUs C TTIOMOIIBbIO PABHOCHIIBHBIX TIEPEX0/I0B;

OCYIIECTBISATH OTOOP KOPHEH NMPHU PEIICHUH TPUTOHOMETPHUUYECKOTO YPaBHEHUS;

CBOOOJIHO OINEpPUPOBATH TOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, NPHUMEHSITH
HeoOxouMbIe POPMYITBI TSl PEIIEHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOIHO ONEPHPOBATH MOHITHIMH: CUCTEMAa W COBOKYITHOCTh YPaBHCHH U HEPaBEHCTB,
PaBHOCHUJIBHBIE CUCTEMBI U CUCTEMBI-CIICJICTBUS, HAXOJUTh PEIICHUSI CUCTEMbI M COBOKYITHOCTEM
palMOHANIbHBIX, HUPPAIMOHATBHBIX, TOKA3aTeNbHBIX M JIOTapu(PMHUUECKUX ypaBHEHUH U
HEPaBEHCTB,;

pemaTth pandoHaJIbHBIC, HppalMOHAIBHBIC, TIOKa3aTelbHbIE, JorapupMHUUECKHe U
TPUTOHOMETPUYECKUE YPAaBHEHHS M HEPABEHCTBA, COJICpKAIINE MOJIYJIM U TapaMeTphl;

MIPUMEHATH TpauuecKue METOBI IS PEIIeHUs YPaBHEHU M HEPABEHCTB, a TAaKKe 3a/1a4d
C IapameTpamu;

MOJICIMPOBATh PpEAJIbHBIE CHUTyalldd Ha S3BIKE alureOpbl, COCTABISATH BBIPAXKEHUS,
YpaBHEHMS, HEPABEHCTBA M MX CHUCTEMbI IO YCJIOBHIO 3aJa4M, HMCCIEAOBaTH IMOCTPOCHHBIE
MOJIENU C MCTIOJIb30BAHKUEM arapara anreOpbl, HHTEPIPETUPOBATH MMOJYYCHHBIN pE3yNbTaT.

DYHKIUH U TPaGUKU:

CTPOUTH TPaPUKH KOMITO3UIIMH (PYHKIIUH C TMOMOIIBIO 3JIEMEHTAPHOTO WCCIACAOBAHUS U
CBOMCTB KOMITO3UIINHU ABYX (PYHKIIHIA;

CTPOUTH TEOMETPUUECKHE O0pa3bl ypaBHEHHWW W HEPABEHCTB Ha KOOPJIUHATHOMN
IUIOCKOCTH;

CBOOOHO OMEPUPOBATH MOHATUSIMU: TPA(UKH TPUTOHOMETPHUECKUX (PYHKIIHIA,

MPUMEHATh (PYHKITUU JJISI MOJICTUPOBAHMS M HCCIICIOBAHUS PEATBHBIX TIPOIIECCOB.

Hayvaja maTeMaTH4eCKOro aHaJIM3a:

WCIIONBb30BaTh TPOU3BOAHYIO ISl HCCIeNOoBaHUA (YHKIMA HA MOHOTOHHOCTh U
3KCTPEMYMBI;

HaXOJUTh HAUOOJIIbIIIEe U HAUMEHBIIIEE 3HAYCHUS (PYHKIIMU HEMPEPHIBHON Ha OTPE3KE;



WCIOJIb30BaTh MPOW3BOJHYIO ISl HAXOXKJEHUS HAWTYYIIEro pelieHHs] B MPUKIATHBIX, B
TOM YHCJIC COIMAIBHO-YKOHOMHYECKHX, 3aJadax, JJIs ONPEACIICHUS CKOPOCTH M YCKOPEHUS
nporiecca, 3aanHoro (GopMyIioi 1k rpadukom;

CBOOOHO ONEPUPOBATH MOHSATUSIMU: TIEPBOOOpa3Hasi, ONPEACIEHHBI UHTETPall, HAXOIUTh
MEepPBOOOpA3HBIE JJIEMEHTAPHBIX (YHKIUH W BBIYHCIATH WHTErpas 1o (opmyrne HproToHa-
JlelOnuna;

HAXOJUTh IUIOMIAIH TIOCKUX (PUTYp 1 0OBEMBI TEIl C ITOMOIIBI0 UHTETPAa;

MMETh TIPEJICTABICHHE O MATEMAaTHYSCKOM MOJICITMPOBAHUKM HA IMPUMEPE COCTABICHUS
muddepeHIalIbHBIX YpaBHEHHIH;

pemaTh MpUKIaJAHBIE 33/1a4d, B TOM YHCIE COIHAIbHO-YKOHOMHYECKOTO B (PU3UYECKOTO
XapakTepa, CpeICTBAMH MaTeMaTUIECKOTO aHaJIH3a.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KonuuecrBo yacoB J1eKTPOHHBIE
Ne HaumeHoBaHue pa3iesoB (uu¢posbie)
n/n U TeM IPOrpamMMbl Bcero Kourpoakhbre o0pa3oBaTe/IbHbIE
padoThI
pecypcsl

MHOkecTBO

JEeACTBUTEILHBIX YUCE.

1 MHOTO4JICHBL. 24 1 bubmuorexa [IOK
PanmonaneHbie ypaBHEHUS U https://m.edsoo.ru/7f4131ce
HepaBeHCTBa. CUCTEMBI
JIMHEWHBIX YpaBHEHUN
DOyHKINHU U TpaduKky.

2 CzeHm:{Haﬁ (bI;Hil_[I/ISI c 12 1 bubmmorexa [IOK

https://m.edsoo.ru/7f4131ce
LETBIM MOKa3aTeseM
ApubmMeTnueckuii KOpeHb N-

3 OU CTETICHH. 15 1 bubmuotexa [JOK
WppaimoHanbHbIe https://m.edsoo.ru/7f4131ce
ypaBHEHUs

4 [TokazaTenpHas GyHKIIUA. 10 1 bubmuorexa [JOK
[Toka3zatenbHbIC YpaBHEHUS https://m.edsoo.ru/7f4131ce
Jlorapudpmudeckast

5 byHKIHS. 18 1 bu6nuorexa LIOK
Jlorapugmuueckue https://m.edsoo.ru/7f4131ce
ypaBHEHUS
Tpuronomerpuueckue bu6mmorexa [IOK

6 22 1
BBIP)KEHUS M YpaBHEHHUS https://m.edsoo.ru/7f4131ce

; IlocnenoBaTensHOCTH 1 10 1 bu6mmoreka [IOK
IPOrPECCHU https://m.edsoo.ru/7f4131ce

8 HenpepriBHble QyHKIUH. 20 1 bubnmoreka [IOK
[MpousBoaHas https://m.edsoo.ru/7f4131ce

9 [ToBTOpenue, 06061IEeHNE, 5 5 bu6mmorexa [IOK
CHCTEMATU3ALNS 3HAHUN https://m.edsoo.ru/7f4131ce

OBIIEE KOJIMYECTBO YACOB 136 10

[10 ITIPOT'PAMME



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce

11 KUIIACC

Koan4yecTBo yacos JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB (undposbie)
KonTtposabHbie
n/n U TeM NMPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThbI
pecypchl
UccnenoBanue GpyHKuuii ¢ bu6nmoreka [IOK

1 . 22 1
MTOMOIIIBIO TIPOM3BOTHOM https://m.edsoo.ru/7f4131ce

but6mmorexa [IOK

2 IT 0 12 1

CPBOCDPASHAs 1 HHTEIPal https://m.edsoo.ru/7f4131ce
I'padpuxu
. ;pHrOHoiv[eTqueCKHx y . BuGmorexa LIOK
R https://m.edsoo.ru/7f4131ce
Tpuronomerpuiyeckue
HEpaBEHCTBA
HppanroHanbsHEbIE,

4 IMOKa3aTeIbHbIE U 24 1 but6mmoreka [IOK
norapuMUIECKHe https://m.edsoo.ru/7f4131ce
HEpPaBEHCTBA

bubmuorexa [IOK
5 K 10 1
OMIVICKCHbIC AHCTa https://m.edsoo.ru/7f4131ce

5 HarypanbHble u niensie 10 1 bu6mmorexa [LIOK
qucIa https://m.edsoo.ru/7f4131ce
CucreMsbl paliioHaIbHbIX,

, HPpaIMOHAbHBIX " , BuGmorexa LIOK
HOKASATCIIBHBIX 1 https://m.edsoo.ru/7f4131ce
JoTapruPpMUIECKIX
YPaBHEHUI

8 3agaum ¢ mapamerpa 16 1 bubmmorexa LIOK

YU C II METpaMHu
A P P https://m.edsoo.ru/7f4131ce

9 [ToBTOpenue, o600IIEHNE, 16 5 but6mmoreka [IOK

CUCTeMAaTHU3aIHs 3HAHHHA https://m.edsoo.ru/7f4131ce
OBIIEE KOJIMYECTBO YACOB 136 10

I10 IIPOTPAMME



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
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IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
Ne ni/m Tema ypoka KoanuectBo Aara
U3yUYeHUs
4acoB

1 MHOXeCTBO, Onepaluu Haj MHOKECTBAMU U UX 1
CBOMCTBa

2 Huarpammsl Ditnepa-Benna 1

3 [IpumeHeHne TeOpEeTUKO-MHOKECTBEHHOIO alapara 1
JUISL PEIICHUS 3a/1a4

4 PanmonanbHbie yncia. OOBIKHOBEHHBIC U JICCATHYHBIC 1
IpoOH, MIPOLIEHTHI, OECKOHEUHBIE IEPHOINUECKHUE TPOOH

5 Panmonanpsubie yricna. OObIKHOBEHHBIE U 1€CATUYHBIE 1
JpoOu, TPOLICHTHI, 0ECKOHEUHBIE TIEPUOIUIECKUE TPOOH

5 [Ipumenenue apoOeit U MPOIEHTOB IS PELICHUS 1
MPUKJIAIHBIX 3a/1a4

7 [Tpumenenue apobeii U MPOIEHTOB IS PEIICHUS 1
MPUKIIATHBIX 3a/1a4

8 JleiicTBuTeNIbHBIE YKca. PalimoHnanbHbie U 1
MppaLMOHAIIbHBIE YHCIIa

9 ApudmeTrueckue ornepanuu ¢ 1eHCTBUTEIbHBIMU 1
YUCIaMHU

10 Monynb TeMCTBUTENHHOTO YHCIIA U €T0 CBOMCTBA 1

11 [pubnmxEHHBIE BEIYUCIICHUS, TPABUIIA OKPYTIICHHUS, 1
MIPUKUJKA U OLIEHKA pe3yJIbTaTa BbIYUCICHUN

12 OcCHOBHBIE METOIbI PEILIEHUS 1IEJIbIX U APOOHO- 1
palMOHATBHBIX YPABHEHUI 1 HEPABEHCTB

13 OCHOBHBIE METOIbI PEIICHUS IIENIBIX U APOOHO- 1
palMOHANIbHBIX YPAaBHEHUI U HEPABEHCTB

14 OcCHOBHBIE METO/IbI PEILIEHUS LENbIX U APOOHO- 1
palMoOHATBHBIX YPABHEHUI 1 HEPABEHCTB

15 MHorowieHsl OT OAHON nepeMeHHOM. Jlenenue 1
MHOTO4JIeHa Ha MHOTO4IeH ¢ octatkoM. Teopema besy

16 MHuorowieHsl ¢ 1iensiMua kodpdurnmentamu. Teopema 1
Buera

17 Pemenue cucreM TUHEHHBIX YpaBHEHHI 1

18 Pemenue cucreM TUHEHHBIX YpaBHEHHI 1

19 Martpuna cucteMbl JIMHEUHBIX YPaBHEHUM. 1

Onpenenuresib MaTPUIBI 2X2, €ro TEOMETPUIECKHI




CMBICI 1 CBOﬁCTBa; BBIYHMCJIICHHUC €TI0 3HAYCHUA

Onpenenurtesib MaTPUIBI 2X2, €r0 TEOMETPUYECKHI

20 CMBICIT U CBOMCTBA; BHIYHCIICHHE €TO 3HAYCHHUS

21 [IpumeHenue onpenenuTens A PeUIeHNs] CHCTEMBI
JIMHEUHBIX YpaBHEHUN

99 Pemenne npukiaaHbIX 337124 ¢ MOMOIIBIO CUCTEMBbI
JIMHEWHBIX YpaBHCHUHN

93 Pemnenne npukiagHbIX 38124 ¢ TTOMOIIBIO CHCTEMBI
JIMHEUHBIX YpaBHECHUN

24 Kontponbhas pabora: "PannonansHbie ypaBHEHUS U
HepaBeHCTBAa. CHCTEMBI JIMHEHHBIX YpaBHEHUMN"

o5 OyHKIHS, CIOCOOBI 3a1aHus GyHKIMU. B3aumMHO
oOpatuble pyHkuuu. Komnosunus ¢pyHkuui

26 I'paduk hyHkImMH. Di1eMeHTapHbBIE TPEOOpPa30BaHUS
rpadukoB QyHKIUI
OO6nacTp onpeneneHnss 1 MHOKECTBO 3HAUCHHHA

27 ¢ynkumu. Hynu pynkuuu. [IpomexyTku 3HaK
MOCTOSTHCTBA

98 Yéruple u Heu€THbIe pyHkuuu. [lepuonnyeckue
¢yskuu. [IpoMexyTK MOHOTOHHOCTU (DYHKIIUU

29 Maxkcumymbl 1 MUHUMYMBI GyHKIMKA. Hanbomnbiee u
HauMEHbIIIee 3HaUYeHUEe PYHKIUU Ha TIPOMEXKYTKE

30 JluneliHasi, KBaJpaTU4HAs U TPOOHO-THHEHHAS (QYHKIIUH

31 DneMeHTapHOe UCCIIeI0BaHUE U MOCTPOEHUE IpauKOB
TUX PYHKIHIHA

32 DneMeHTapHOe UCCIIeI0BaHUE U IIOCTPOEHHE I'pahuKoB
9TUX QYHKITUH

33 Crenensb ¢ 1ensIM nokaszareneM. buaom Herorona

34 Crenens ¢ nensiM nokasarenem. buaom Herotona

35 CrenenHas (yHKIMS C HATypaldbHBIM U LIEJIbIM
nokasareneM. E€ cBoiicTBa u rpaduk

36 KoHntponbHas padota: "Crenennas ¢pynkuus. Eé
cBoMcTBa U rpaduk”

37 ApupmeTrueckuii KOpeHb HATYPaJIbHOH CTENIEHH U €T
CBOMCTBa

38 ApudmeTrueckuii KOpeHb HaTypaIbHON CTENIEHH U €ro
CBOMCTBa

39 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKCHHUHN, COACPIKALIIX

CTEIIEHU U KOPHU




Hp606pa3OBaHI/I$I YHCJIOBBIX BBIpa)KeHHﬁ, COJACpIKalx

40 1
CTETICHU U KOPHU

41 [IpeoOpa3zoBaHms YUCITOBBIX BEIPAKECHHM, COAEPIKAIINX 1
CTCTICHU U KOPHH

42 Uppatnmonansubie ypaBHeHUss. OCHOBHBIE METOIBI 1
peIIeHUs UPPAIMOHATIFHBIX YPaBHEHHIA

43 UNppanumonansubie ypaBHeHUSI. OCHOBHBIE METOIbI 1
pEIICHHS UPPANUOHABHBIX YPaBHEHUH

44 Uppanmonansubie ypaBHeHUss. OCHOBHBIE METOIBI 1
pellIeHUs UPPALMOHANILHBIX YPaBHEHHH

45 PaBHOCHIIbHBIE ITEPEXO/bl B PELICHUH UPPALMOHAIBHBIX 1
ypaBHEHUI

46 PaBHOCUIIBHBIE TIEPEXOIbI B PEIICHUU UPPAIIHOHATHHBIX 1
ypaBHEHUI

47 PaBHOCHIIbHBIE TTEPEXObl B PELICHUN UPPALIMOHATBHBIX 1
ypaBHEHUI

48 PaBHOCHIIBHBIE TIEPEXOIbI B PEIICHUU UPPAIIHOHATBHBIX 1
yYpaBHEHUI

49 CgoiicTBa U rpaduK KOpHS N-0i CTENIEHU KaK (YHKITUU 1
00paTHOM CTENEHU C HATYPaIbHBIM MTOKa3aTeIeM

50 CoiicTBa u rpaduK KOpHs N-0i CTETIeHH KaK (yHKIIHH 1
0o0paTHOM CTETIEHH C HATYPaJbHBIM MTOKa3aTeleM

51 KontponbHas padota: "CBoiicTBa u rpaduik KOpHs N-0i 1
crenenu. UppanronansHbie ypaBHeHHS "

52 CremneHsb C pallMOHAIBFHBIM MTOKa3aTeIeM U € CBOMCTBA 1

53 CreneHs ¢ pallMOHATIBHBIM ITOKa3aTeIeM U €€ CBOMCTBA 1

54 CreneHs ¢ pallMOHATIBHBIM ITOKa3aTeeM U €€ CBOMCTBA 1

55 INokazarenbHas GyHKIMA, €€ cBOICTBA U rpaduk 1

56 Hcnonp3zoBanue rpaduka GyHKIUN 7S pelIeHUs 1
YpaBHEHUH

57 Hcnonp3oBanue rpaduka QyHKIMA A1 pEeLICHUS 1
ypaBHEHUI

58 [TokazaTenbHble ypaBHEeHUS. OCHOBHBIE METO/IbI 1
pEIIeHHS TOKa3aTeIbHBIX YPaBHCHUN

59 [TokazaTenbHbie ypaBHEeHUsI. OCHOBHBIE METO/IbI 1
pEeIlIeHHUs MTOKA3aTeNbHBIX YPaBHEHUN

60 [TokazaTenbHble ypaBHeHHs. OCHOBHBIE METO/IbI 1
peIIeHHS ITOKa3aTeIbHBIX YPaBHCHUN

61 KontponbHas paborta: "[lokazarenbHast QyHKIHS. 1




[lokazarenbHble ypaBHEHUA"

62 Jlorapudwm gucna. CBoiicTBa Jorapudpma 1

63 Jlorapudm uucna. CoiicTBa gorapudpma 1

64 Jlorapudwm uucna. CoiicTBa Jiorapugpma 1

65 JlecaTrdHble U HaTypaJbHbIE JIOTapH(PMbI 1

66 JlecsaTruHble U HaTypaJibHbIE JIOTapH(pMbI 1

67 [IpeoOpa3zoBaHue BeIpaKEHUH, COECPIKAIINX JIOTAPHPMBI 1

68 [IpeoOpa3zoBaHue BeIpaKEHUH, COCPIKAIINX JIOTAPHPMBI 1

69 [TpeoOpa3zoBanme BBIpaXEHUH, COIEPKAIINX JIOTaPHUPMBbI 1

70 Jlorapudmuueckas pyHkuus, e€ cBolcTBa U rpadux 1

71 Jlorapudmuueckas QpyHkius, €€ cBolcTBa U rpaduk 1

7 Hcnonp3zoBanue rpaduka GyHKIUN IS pelIeHUs 1
ypaBHEHUH

73 Hcnonb3oBanue rpaduka QyHKIMA A1 pELICHUS 1
ypaBHEHUI

74 Jlorapudmuueckue ypaBHeHUsI. OCHOBHBIE METObI 1
pereHus TorapupMUIECKUX YpaBHEHUN

75 Jlorapudmuueckue ypaBHeHus. OCHOBHBIE METO/IbI 1
pelieHus JorapuMUIECKUX YpaBHEHUN

76 Jlorapudmuueckue ypaBHeHUsI. OCHOBHBIE METObI 1
petreHus JorapuMUIECKUX ypaBHEHUH

77 PaBHOCHIIBHBIE TTEPEXO/IBI B PELICHUN 1
JorapupMHUECKUX ypaBHEHUH

78 PaBHOCHIIbHBIE TTEPEXObI B pELICHUH 1
Jorapu(GMUUECKUX ypaBHEHHHA

79 KonTponbras padora: "Jlorapudmmuueckas GyHKIusI. 1
Jlorapudmuueckue ypaBHeHUs"

80 Cunyc, KOCUHYC, TAHT'€HC U KOTAaHT'€HC YUCIIOBOTO 1
aprymeHra

81 Cunyc, KOCHHYC, TAHT€HC U KOTAaHT€HC YUCIIOBOTO 1
aprymeHra

82 ApKCUHYC, apKKOCHHYC M apKTaHT€HC YHCIIOBOTO 1
aprymeHra

83 ApKCHHYC, apKKOCUHYC ¥ apKTaHT€HC YHCIOBOTO 1
aprymeHra

84 TpuronomeTrpuyeckas OKpy>KHOCTb, OIIpeIeJICHIE 1
TPUTOHOMETPUUYECKUX (PYHKIIMIA YHCIOBOTO apryMeHTa

g5 TpuroHoMmerpudeckas OKpyKHOCTB, OTIpe/IeIICHUE 1

TPUTOHOMETPUUYECKUX (PYHKLUI YUCIOBOT'O apryMeHTa




86 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

88 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 1

89 OCHOBHBIEC TPUTOHOMETPUIECKHE (POPMYITHI 1

90 [IpeoOpazoBanre TPUTOHOMETPUIECKUX BBIPAKECHUIN 1

91 [IpeoOpazoBaHne TPUTOHOMETPHUUECKUX BbIpAKEHUI 1

92 [IpeobpazoBaHme TPUTOHOMETPUUYECKUX BBIPAKEHUN 1

93 [IpeobpazoBaHme TPUTOHOMETPUUECKUX BBIPAKEHUN 1

9 Pemenne TpuroHoMeTpUUECKMX ypaBHEHU N 1

95 Pemenne TpuroHoMeTpHYECKUX YpaBHEHUN 1

96 Pemenne TpuroHoMeTpHYECKUX YpaBHEHUN 1

97 Pemenre TpuroHOMeTpHUUECKUX YpaBHEHUN 1

98 Pemnienne TpUroHOMETPUYECKUX YpaBHEHHUN 1

99 Pemienne TpUroHOMETPUYECKUX YpaBHEHHN 1

100 Pemnienne TpUroHOMETPUYECKUX YpaBHEHHUN 1

101 KontponbHas pabora: "Tpuronomerpudeckue 1
BBIPKEHUSI 1 TPUTOHOMETPUYECKUE YpaBHEHUS"
[locnenoBarenbHOCTH, CIOCOOBI 3aaHUS

102 [I0CJIEIOBATEILHOCTEN. MeTOo1 MaTeMaTUYECKOM 1
WHTYKIAN

103 MOHOTOHHBIEC U OTPaHUYEHHBIE TIOCIICIOBATEIEHOCTH. 1
Hctopus ananmza 6€CKOHEUHO MaJIbIX

104 Apudmernueckast mporpeccus 1

105 I'eomeTpuueckas mporpeccust 1

106 BeckoneuHo yObIBaromiasi reoMeTpudecKas porpecCHsi 1

107 CyMMa 0€CKOHEUHO yOBIBAIOIICH reOMETPUIECKOM 1
pOTpPeCCUn

108 JIMHENHBIN U YKCIOHEHUMAIIBHBIA pOCT. YHcIIo €. 1
®dopmyna CIOKHBIX MPOLIEHTOB

109 JIMHEHBIN ¥ YKCIOHEHUMAIIbHBIA pocT. Huco e. 1
dopmyiia CIOKHBIX MPOLIEHTOB

110 Hcnonb3oBaHre IPOTPECCUU TSl PEHICHUS PEaTbHBIX 1
3aJla4 MPUKIIAJHOTO XapaKkTepa

111 KontponbHas padoTa: "[locienoBatensHOCTH U 1
nporpeccun"

112 HenpepriBHBIEC (DYHKIIMH M UX CBOMCTBA 1

113 Touka pa3pbiBa. ACUMNITOTHI TpauKOB QyHKIUH 1




114 CBoiicTBa G YHKIIMIA HETIPEPHIBHBIX Ha OTPE3KE 1

115 CaoiicTBa (DyHKIUIT HETIPEPHIBHBIX Ha OTPE3Ke 1

116 Meroa MHTEPBAJIOB ISl PELLICHUS HEPABEHCTB 1

117 Metoa MHTEPBAJIOB ISl PEILIEHNSI HEPABEHCTB 1

118 Meroa MHTEPBAJIOB ISl PELLICHUS HEPABEHCTB 1

119 [TpumeHeHne CBOMCTB HEMPEPBHIBHBIX () YHKIMH JJIs 1
peleHus 3a1a4

120 [IpuMeHeHMEe CBOWCTB HETIPEPBIBHBIX (PYHKIMN 115 1
peleHus 3a1a4

121 [epBast u BTOpas npou3BOHbIC PYHKIIUU 1

122 Omnpenenenue, reOMETPUYECKUI CMBICI IPOU3BOIHOM 1

123 Omnpenenenue, GU3NIECKUN CMBICT IPOU3BOIHOM 1

124 YpaBHeHHE KacaTenbHOU K rpaduKy GyHKIUN 1

125 VYpaBHeHHe KacaTeIbHOU K rpaduKy (yHKITIH 1

126 [Tpou3BogHBIC DJIEMEHTAPHBIX (DYHKIIAH 1

127 [Tpou3BoaHbBIE AJIEMEHTAPHBIX (PYHKINN 1

128 [TpousBogHAast CyMMBbI, IPOU3BEACHHUS, YACTHOTO U 1
KOMITO3ULUH (DYHKIMHA

129 [Ipon3BomHast CYyMMBI, TPOU3BECHHSI, YACTHOTO U 1
KOMTIO3UIINH (PYHKITHIA

130 [TpousBogHAast CyMMBbI, IPOU3BEACHHUS, YACTHOTO U 1
KOMITO3HITNH () YHKIIUN

131 Kontponbnas padota: "[IpouszBonnas” 1

132 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIMS 3HAHUI: 1
"VpaBuenus"

133 [ToBTOpenue, 06001IeHNE, CUCTEMATH3ALMsl 3HAHUI: 1
"OyHKIANR"

134 HtoroBast KOHTpoOsbHas paboTa 1

135 HroroBasi koHTpOIbHAS paboTa

136 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 3HAHUHA 1

OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 136




11 KUIIACC

Ne ni/m Tema ypoka KounuyecrBo Aara
U3y4YeHusl
4acoB

1 [TpumeneHnre Mpou3BOIHON K UCCIICTOBAHUIO 1
(GYHKIMI HA MOHOTOHHOCTh M 9KCTPEMYMBI

) [IpumeHeHre Mpou3BOAHOM K UCCIIEI0BAHUIO 1
(GyHKIMI Ha MOHOTOHHOCTh M SKCTPEMYMBI

3 [Tpumenenne Mpou3BOIHON K UCCIICTOBAHHUIO 1
(GYHKIMI HA MOHOTOHHOCTB B 9KCTPEMYMBI

4 IIpumeneHne pou3BOAHON K UCCIIETOBAHUIO 1
(GyHKIMI HA MOHOTOHHOCTB M 3KCTPEMYMBI

5 [Tpumenenre Mpou3BOIHON K UCCIIETOBAHUIO 1
(GYHKIMI HA MOHOTOHHOCTB B SKCTPEMYMBI

6 [IpumeHeHre Mpou3BOAHOM K UCCIIET0OBAHUIO 1
(GyHKIMI HA MOHOTOHHOCTB M 3KCTPEMYMBI

7 Haxoxxnenve HanOobIero 1 HAMMEHBIIIETO 1
3HAYCHUS HETPEPHIBHON (PYHKIIMU HA OTPE3KE

3 HaxoxneHne HauboIbIIIero 1 HANMEHBIIIETO 1
3HAYEHUS HEMPEPHIBHON (PYHKIIUU HA OTPE3Ke

9 Haxoxnenve HanOobIIero 1 HAMMEHBIIIETO 1
3HAYEHUS HEMPEPBHIBHON (PYHKIIMU HA OTPE3Ke

10 Haxoxnenue HauboIbI1Iero 1 HAMMEHBIIIETO 1
3HAauYeHUs HEMPEPHIBHON (PYHKIIUU HA OTpE3Ke

1 Haxoxxnenve HanOobIero 1 HAMMEHBIIIETO 1
3HAYEHUS HETPEPBHIBHON (PYHKIIMU HA OTPE3Ke

12 Haxoxnenue HauboIbI1Iero 1 HAUMEHBIIIETO 1
3HAaYEHUS HEMPEPHIBHON (PYHKIIUU HA OTPE3Ke

13 [IpumeHeHre MpOU3BOAHOM IJIs1 HAXOXKICHUS 1
HaWJTy4IIeTO PEIICHHS B IPUKIIATHBIX 3aa4ax

14 [IpuMeHeHre MpOU3BOAHOM ISl HAXO0XKICHUS 1
HAWTYYIIETo PeleHUs B MPUKIAIHBIX 3a/1a4ax
[IpuMeHeHre MpOU3BOAHON IJIs1 OIIPEACTICHUS

15 CKOPOCTH U YCKOPEHHSI MPOoIecca, 3aIaHHOTO 1
bopmyoit unu rpadukom
[TpumeHeHre TPOU3BOIHOMN IS ONpEIeICHUS

16 CKOPOCTH U YCKOPEHHSI TIpoliecca, 3aIaHHOTO 1
dbopMyIoit uimu rpaduKomM

17 Kommnozumust ¢hyHkimii 1

18 Komnozunus ¢pyHkimii 1




19

Kommozumust ¢hyskimii

I'eomeTprueckue oOpa3bl ypaBHEHUH Ha

20 KOOP/AMHATHOH MJIOCKOCTH

21 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJAMHATHOW IUIOCKOCTH

99 Konrponsnas pabora: "HccnenoBanue QyHKIHiA ¢
MOMOUIBIO TPOU3BOTHON"

23 IlepBooOpa3Hasi, OCHOBHOE CBOWCTBO
1epBOOOPaA3HBIX

24 IlepBooOpazubie aneMeHTapHbIX QyHKIMA. [IpaBuna
HaXO0XXJCHHS EPBOOOPA3HBIX

o5 [lepBooOpasubie anemeHTapHbIX GyHKIUH. [IpaBuna
HaXOXXJICHHS MEPBOOOPA3HBIX

26 Wurerpan. ['eoMeTpryecKknii CMBICT HHTErpajia

97 Beruucnienue onpeaenéHHOro MHTErpaja 1o
dbopmyne Hetorona-Jleitoauma

08 Brruncnenue onpenenéHHOro HHTErpaa mno
dbopmyne Hetorona-Jleiitbauia

29 [IpumeHeHne MHTErpana 1 HaXoXKACHUS IUToIaaen
IJIOCKUX UTYP

30 [IpumeHeHre uHTErpaa Juisk HAXOXKACHHUSI 00bEMOB
rE€OMETPUUECKUX Tell

31 [Ipumeps! perieHuit AU pepeHnrnaibHbIX ypaBHEHUN

32 [Tpumepsl pemienuit AU pepeHnraibHbIX ypaBHEHUN
MaremMaTHueckoe MOJICIMPOBAHUE PEATTBHBIX

33 IIPOIIECCOB C MOMOIIBIO UG (HEePSHIIMATBEHBIX
ypaBHEHUH

34 Kontponbnas padota: "[lepsooOpasznas u uaTerpan”

35 Tpuronomerpudeckue GyHKIUH, UX CBOMCTBA U
rpaduku

36 TpuronomeTrpruyeckue GyHKINU, X CBOICTBA U
rpaduKu

37 Tpuronomerpudeckue GyHKIUH, UX CBOMCTBA U
rpaduku

38 Tpuronomerpruyeckue GyHKINU, X CBOICTBA U
rpaduku

39 Tpuronomerpuueckue GyHKIUH, UX CBOMCTBA U
rpaduku

40 OT16op KOpHEH TPUTOHOMETPUUYECKUX YpaBHEHUI ¢




IIOMOIIBIO TpHFOHOMCTpH‘-IGCKOﬁ OKPY?KHOCTHU

OT60p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHHH C

4 MTOMOIIBIO TPUTOHOMETPUICCKON OKPYKHOCTH L

42 OT100p KOpHEN TPUTOHOMETPUUECKUX YPaBHEHUM € 1
MTOMOIIIBIO TPUTOHOMETPUIECKON OKPYKHOCTH

43 O160p KOpHEHN TPUTOHOMETPUUECKHUX YPaBHEHHI C 1
MTOMOIUIbI0 TPUTOHOMETPUUECKON OKPYKHOCTH

44 PerreHne TpUroHOMETPUYECKHUX HEPABEHCTB 1

45 PemieHne TpUroHOMETPUYECKHUX HEPABEHCTB 1

46 Pemenne TpuroHOMETPUYECKUX HEPABEHCTB 1

a7 Pemenne TpuroHOMeTpUYECKUX HEPABEHCTB 1
Konrtponsnas padora: "I'papuku

48 TPUTOHOMETPUIECCKUX () YHKITUH. 1
Tpuronomerpruyeckue HepaBeHCTBA"

49 OCHOBHBIE METOBI PEIICHUS TTOKA3aTEIbHBIX 1
HEPaBEHCTB

50 OCHOBHBIE METOBI PEIICHUS MTOKAa3aTeIbHBIX 1
HEPABCHCTB

51 OCHOBHBIE METOBI PEIICHUS TTOKA3aTEIbHBIX 1
HEPABEHCTB

59 OCHOBHBIE METOBI PELICHUS MOKAa3aTeIbHBIX 1
HEPABCHCTB

53 OCHOBHBIE METOBI PEIICHUS JIOTAPU(HMUIESCKUX 1
HEPaBEHCTB

54 OcCHOBHBIE METOBI PELICHUS JIOTapU(PMUIECKUX 1
HEPABCHCTB

55 OCHOBHBIE METOBI PEIICHUS JIOTApU(HMUIECCKUX 1
HEPABEHCTB

56 OcCHOBHBIE METOBI PELICHUS JIOTapU(PMUIECKUX 1
HEPaBEHCTB

57 OCHOBHBIE METOBI PEIICHUS UPPAIIOHATBHBIX 1
HEPABEHCTB

58 OCHOBHBIE METObI PELICHUSI UPPAIIUOHATIHHBIX 1
HEPABCHCTB

59 OCHOBHBIE METOBI PEIICHUS UPPAIIOHATBHBIX 1
HEPABEHCTB

60 OCHOBHBIE METOIbI PELLICHUS] UPPALIIOHATIBHBIX 1
HEPABCHCTB

61 I'paduueckre METOABI PEIICHHS HPPAITTOHATBHBIX 1




YPaBHEHUI

I'pacduueckue MeTOBI pelIeHUs] UpPaAIOHATBHBIX

62 .
ypaBHEHUI

63 I'paduueckre METOIbI peIICHHS MTOKa3aTeIbHBIX
YpaBHEHUH

64 I'padmueckue MeToIbl peleHHs T0Ka3aTeIbHbIX
HEPaBEHCTB

65 I'paduueckue MeTObI peleHus JorapupMuIecKux
YPaBHEHHI

66 I'padmueckue MeTo bl pelIeHHs JOrapuPpMUIECKUX
HEPaBEHCTB

67 I'paduueckre METOIBI PEICHHS JOTaPHUPMUIECKIX
HEPABEHCTB

68 I'paduueckne MeTo bl pellIeHHs TOKA3aTENbHbIX U
norapu(pMUUECKUX ypaBHEHUIN

69 I'paduueckne METOIBI PEeLICHHS TOKA3aTEIbHBIX U
JorapuMUYECKIX ypaBHEHHHA

20 I'paduueckne MeToIbl pelIeHHs TOKA3aTeNbHbIX U
norapu(MUUECKUX HEPABEHCTB

71 I'padrueckre METOBI pelIeHUsI TOKA3aTENbHbBIX U
norapu(pMUUECKUX HEPABEHCTB

7 Kontponbhas pabora: "UppanuonanbsHseie,
MoKa3aTebHbIC U JorapuMHUIECKre HepaBeHCTBA"
KommiexcHble uncna. AnreOpandeckas u

73 TPUTOHOMETpHYECKask POPMBI 3aIUCH KOMIUIEKCHOTO
qucia
KommiekcHbie uncna. Anredpandeckas u

74 TPUTOHOMETpHUYECKask POPMBI 3aIMHCH KOMIUIEKCHOTO
qucna

75 ApudmeTnueckue onepary ¢ KOMIUIEKCHBIMU
qHUCcIaMU

76 Apudmernueckre onepanuu ¢ KOMIJIEKCHbIMU
quciaMu

77 N300pakeHre KOMIUIEKCHBIX YHCEN Ha
KOOP/AMHATHOH MJI0CKOCTH

78 N300paxeHne KOMIJIEKCHBIX YHCEN Ha
KOOPAMHATHOW IIOCKOCTH

79 ®opmyna Myaspa. Kopau N-oii crenenu us3
KOMILIEKCHOTO YHCia

80 ®opmyna Myaspa. Kopau N-oii crenenu us3




KOMIIJICKCHOT'O 4HncCJia

HpI/IMeHeHI/Ie KOMIIICKCHBIX YHUCCJI AJIA pCIICHUS

81 (U3HYECKUAX ¥ TCOMETPHUSCKHX 33124 1

82 KonTponbhas pabora: "KommuiekcHble uncna' 1

83 HatypanbHble u nensie yrcna 1

84 HatypanbHble u 11enple yucia 1

85 [TpumeHeHre MPU3HAKOB JACITMMOCTH TEIIBIX YHCEI 1

86 [TpuMeHeHre TPU3HAKOB ISTUMOCTH TISJIBIX YHCEIT 1

87 [IpumeHeHre MPU3HAKOB JACIUMOCTH IEIbIX YHCEIT: 1
HOJI m» HOK

a8 [TpumeHeHre TPU3HAKOB IETUMOCTH TISIJIBIX YHCEIT: 1
HOJI u» HOK

89 [IpumeHeHre MPU3HAKOB JACIIMMOCTH ETBIX YHCEIT: 1
OCTaTKH 110 MOJYJTIO

90 [TpumeHeHre TPU3HAKOB TETUMOCTH TISJIBIX YHCEIT: 1
OCTaTKH MO MOYITIO
[IpumeHeHre TPU3HAKOB IETUMOCTH IIEJIbIX YHCEI:

91 anroput™ EBKiIMIA AT peleHus 3a7a49 B IEJIBIX 1
yucaax

92 Kontponbnas padota: "Teopus nenpix uncen" 1

93 CucremMa ¥ COBOKYITHOCTh YPaBHEHHIH. 1
PaBHOCUIBHBIE CUCTEMBI I CUCTEMBI-CIIEACTBHUS

94 Cucrema ¥ COBOKYITHOCTh YpaBHEHHH. 1
PaBHOCHIIEHBIE CHCTEMBI U CUCTEMBI-CIICICTBUS

95 OCHOBHBIE METOIbI PEIICHUSI CUCTEM U 1
COBOKYITHOCTEH paliiOHAIbHBIX YPAaBHCHHUI

9% OCHOBHBIE METOIBI PEIICHUS CUCTEM H 1
COBOKYITHOCTEH HUPPALIUOHAIIBHBIX YPaBHEHUU

97 OCHOBHBIE METOIBI PEIICHUSI CUCTEM U 1
COBOKYITHOCTEH MOKa3aTeIbHBIX YpaBHECHUHN

08 OCHOBHBIE METOJIBI PEIICHUS CHCTEM U 1
COBOKYITHOCTEH TIOKa3aTEIbHBIX YPABHCHHMA

99 OCHOBHBIE METOBI PEIICHUS] CUCTEM U 1
COBOKYITHOCTEH JIOTapu(PMHUUECCKUX YPaBHCHHMA

100 OCHOBHBIE METOIBI PEIICHUS CUCTEM H 1
COBOKYITHOCTEH JIOTapu(PMUUYECKUX YPABHCHHIMA
[IpumeHeHre CUCTEM K PEIICHHI0 MAaTeMaTHIECKUX

101 3a/1a4 U 3a/1a4 U3 pa3uyHbIX 00JIacTeil HayKu U 1

peanpHOM XKNU3HU, HHTEPIIPETALUS ITOJYYEHHBIX




pe3ynbTaToOB

[IpumeHeHne cucTeM K peleHuI0 MaTeMaTHIeCKUX
3a/1a4 ¥ 3aJ1a4 U3 Pa3IudHbIX 00JacTell HAYKH U

102 peabHON KW3HU, HHTEPIIPETAIUS TTOTYIEeHHBIX 1
pe3yiIbTaToB
[IpumeHeHrne HEpaBEHCTB K PELLICHHIO
103 MaTeMaTHYeCKHX 3aJ1a4 U 3ajjad U3 pa3iInyHbIX 1
o0acTeil HayKH U peayibHOM KU3HH, HHTEPIPETAIINS
MOJTyYEHHBIX PE3YJIbTATOB
Kontponbhas pabora: "CucreMbl pallioHaNbHBIX,
104 HMPpAIMOHANIBHBIX ITOKA3aTEIbHBIX U 1
norapu(pMUIECKUX ypaBHEHUN"
105 PanmonanbeHble ypaBHEHUs ¢ TapaMeTpamMu 1
106 PanmonansHbIC HEpaBEeHCTBA C TapaMeTpaMu 1
107 PanronansHbIE CHCTEMBI ¢ TTapaMeTpamMu 1
108 WpparnmonanbHbie ypaBHEHUS, HEPABEHCTBA C 1
napameTpamu
109 HppanmoHanpHble CUCTEMBI ¢ TapaMeTpaMHu 1
110 [TokazarenbHbIC ypaBHEHHsI, HEPABEHCTBA C 1
napaMeTpaMu
111 Iloka3aTenbHbIE CHCTEMBI C TAPAMETPAMU 1
112 Jlorapudmuueckue ypaBHeHUs, HEPABEHCTBA C 1
napamMeTpamMu
113 Jlorapudmudeckue cucTeMsl ¢ mapaMeTpamMu 1
114 TpuronomeTpuueckue ypaBHEHHUS C IMapaMeTpamMu 1
115 TpuronomeTprueckue HEpaBEeHCTBA C TTapaMEeTPAMHU 1
116 TpuronomeTpuyecKue CUCTEMBI € ITapaMeTPaMHu 1
[TocTpoeHue u uccine0BaHNEe MaTEMaTHYECKUX
117 MOJIEJIeH peaTbHBbIX CUTYAIHH C ITOMOIIBIO 1
YPaBHEHUH C IapamMeTpaMHu
[TocTpoeHue u uccie0BaHNe MaTEMaTUYECKUX
118 MOJIeNIEN peabHbIX CUTYalluii C IOMOILBIO CUCTEM 1
ypaBHEHUH ¢ TapaMeTpamMu
[TocTpoeHne 1 uccieI0BaHNe MaTEMAaTHYECKIX
119 MOJIEJIeH peabHBbIX CUTYAIMH C TTOMOIIBIO CUCTEM 1
ypaBHEHUH C mapaMeTpaMu
120 Konrtponsnas pabdora: "3agaun ¢ mapamerpamu" 1
121 [ToBTOpenue, 0600IIeHNEe, CUCTEMATH3AIHS] 3HAHUN: 1

"VpaBuenus"




[ToBTOpenwue, 06001IeHNE, CHCTEeMaTU3allus 3HAHUH:

122 | . 1
YpaBHeHu

123 [ToBTOpenue, 06001IeHNEe, CUCTEMATH3AIIHS 3HAHUN: 1
"VYpaBaenus. CucreMbl ypaBHEeHUN"

124 [ToBTOpenue, 06001IeHNE, CHCTEeMAaTH3allns 3HAHU: 1
"Hepasenctsa"

125 [ToBTOpeHme, 06001IEHNEe, CUCTEMATH3AIIHS] 3HAHUN: 1

epaBeHCTBA

"H n

126 [ToBTOpeHue, 06001IeHNE, CUCTeMAaTH3alIMs 3SHAHUNA: 1
"Hepasenctna"

197 [ToBTOpeHue, 06001IeHNEe, CUCTEMATH3AIHS] 3HAHUN: 1
"[IponsBoaHas u e€ npumeHeHue"

128 [ToBTOpenue, 06001IeHNE, CHCTEeMaTU3allus 3HAHUH: 1
"IIpon3BoaHas u €€ npumMeHeHue"

129 [ToBTOpenue, 0600IIeHe, CUCTEMATH3AIHS 3HAHHI: 1
"[IponsBoaHas u e€ npumeHeHue"

130 [ToBTOpeHue, 06001IeHNE, CHCTEMAaTHU3alus 3HAHU: 1
"UHTterpan u ero npuMeHeHue"

131 [ToBTOpenue, 0000IeHNE, CUCTEMATU3AIMS 3HAHUI: 1
"OyHkuun"

132 [ToBTOpenwue, 06001IeHNE, CHCTEeMaTU3allus 3HAHUH: 1
"®yHkuun"

133 [ToBTOpeHme, 0600MIEHNEe, CUCTEMATH3AIIHS] 3HAHUN: 1
"Oyakuun"

134 HroroBas koHTpobHAs paboTa 1

135 HroroBas koHTpoIbHAs paboTa 1

136 IToBTOpenue, 0000IIEHNE, CHCTEMATH3AIINAS 3HAHNUI 1

2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




IPOBEPSIEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHHS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC
Kon .
IIpoBepsiembie NpeAMeTHBIE Pe3yIbTATHI 0CBOCHHS OCHOBHOI
NpoBepPsieMOro .
o0pa3oBaTe/IbHOI MPOrpaMMbI CpeHero 001ero 0d0pa3oBaHus
pe3yJabTara
1 Yucna ¥ BEIYMCICHUS
11 OnepupoBaTh TOHSATHSIMH: PAalUOHAIBHOE W JIEHCTBHTEIBHOE YHCIIO,
' OOBIKHOBEHHAS U IECATHYHAS IPOOB, TPOIIEHTHI
12 BbimonHATe  apudmeTHyeckue — Omepaldd ¢ palMOHAIbHBIMH U
' JeHCTBUTENILHBIMU YUCIIAMU
13 BbImoHATE TPUOIMKEHHBIE BBIYUCIICHHS, UCTIONB3Ys TIPAaBUIIa OKPYTIICHUS,
' JieNaTh IPUKUJIKY U OLICHKY pe3yJbTaTa BEIYUCICHHUH
OnepupoBaTh MOHATHSAMHU: CTENEHb C LEJIBIM IOKa3aTesleM, CTaHIapTHas
14 ¢dopma 3amucu JEHCTBUTENBHOIO 4YMCJIA, KOPEHb HATypalbHOM CTENEHH;
' WCTIOJIB30BATh MOAXOJSIIYI0 (OpMY 3alUCH JACHCTBUTEIBHBIX YHCEN IS
pelIeHus MPaKTHYECKUX 3a7a4 U MPEICTaBICHHS JaHHbBIX
OnepupoBaTh MOHATUSAMU: CUHYC, KOCUHYC U TAHT€HC MPOU3BOJILHOTO YIJIa;
1.5 UCIONB30BaTh  3alMCh  IPOM3BOJBHOIO  yrja  uepe3  oOpaTHbIE
TPUTOHOMETpHUYECKHE QYHKIINN
2 VYpaBHEHMsI U HEpABEHCTBA
OnepupoBaTh MOHATUSAMHU: TOXJIECTBO, ypaBHEHHE, HEPaBEHCTBO, LIEJOE,
2.1 pannoHaIbHOE, UppanoHaIbHOe ypaBHEHUE, HEpPaBEHCTBO,
TPUTOHOMETPUYECKOE YpaBHEHUE
59 BeimonHATe ipeoOpa3oBaHusl TPUTOHOMETPUYECKUX BBIPAKEHHUN U pelaTh
' TPUTOHOMETPUYECKHE YPaBHEHUS
BbimonHATe npeoOpa3zoBaHMs LIEBIX, PALMOHAIBHBIX U HPPALMOHAIBHBIX
2.3 BBIDAKEHUM M pelaTb OCHOBHBIE THUIBI IEJIbIX, PAlHOHAIBHBIX H
UPPAIMOHATFHBIX YPAaBHEHUH 1 HEPABEHCTB
24 [lpuMeHsATh ypaBHEHHs M HEPAaBEHCTBA JUIsl PEIICHUS MaTeMaTUYECKHX
' 3aJa4 ¥ 3a/1a4 U3 Pa3InYHbIX 001acTel HAayKH U peasbHOM KU3HU
MogenupoBaTh peajpHble CHUTyallud Ha S3bIKE anreOphl, COCTABIATh
2.5 BBIPQ)KEHUSI, YPABHEHUS, HEPABEHCTBA IO YCJIOBHUIO 33Ja4d, MCCIIEI0BAThH
MIOCTPOCHHBIE MOJIEJIH C HCIIOIB30BAHUEM allllaparta aareopsl
3 OyHKIMU U TpaduKu
OnepupoBaTh NOHATHAMU: (YHKIMS, CIOCOOBI 3a1aHusl (PYHKIMH, 00JaCTh
3.1 OTIpEeNeNIeHNs] W MHOXKECTBO 3HaYeHMH (GyHKIMH, Tpaduk QYHKIHUH,

B3aMMHO 0OpaTHbIe GYHKIIUU




OnepupoBaTh NOHATUAMU: UYETHOCTb W HEUYETHOCTh (DYHKUMU, HYIH

32 (GyHKLINU, IPOMEXKYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonb3oBath rpaduky QyHKIMHA U1 pelieHns ypaBHEHUH
3.4 Crpoutb 1 yuTaTh rpaduKu TUHEHHONW (YHKIUHU, KBaJPaTUUHOW (YHKIUH,
CTENEHHON (PYHKLMU C LEJIBIM [T0Ka3aTeIeM
Ucnonp3oBath rpaduku GYHKIWNA 71 WCCIAEAOBAaHUS TPOIIECCOB H
3.5 3aBUCUMOCTEH IpU PEIICHHMU 33Jad M3 JPYTHX Y4EeOHBIX NPEAMETOB U
peasbHOM JKHU3HHU, BBIpaXKaTh (POpMYIaMH 3aBUCUMOCTH MEKIY BETUUNHAMU
4 Hauana MmaTemaTtuyeckoro aHanusa
41 OnepupoBaTh TOHATHSAMH: IOCIEIOBATEIBHOCTD, apuU(pMETHUECKAs W
' reoMeTpuuecKas porpeccun
49 OmnepupoBaTh MOHATUSAMHU: OECKOHEUHO YyObIBarolas TreoMeTpuyecKast
' nporpeccusi, CcyMmMa 6€CKOHEUHO yOBIBaIOIIEH reOMeTpUYECKOM POrpeccuu
4.3 3ajaBaTh MOCIIEOBATEIFHOCTH PA3IMYHBIMH CIIOCOOAMU
44 Hcnonb3oBaTh CBOMCTBA  IIOCJIENOBATEIBHOCTEM M INPOTPECCUd I
' pEILIEHNs PEANIbHBIX 3a7a4 IPUKIAJHOTO XapaKkTepa
5 MHoxecTBa 1 JOrvKa
5.1 OrnepupoBaTh MOHATUSIMU: MHOYKECTBO, OTIEpaIlMU HaJ MHOKECTBAMHU
Hcnonp30BaTh  TEOPETHKO-MHOXKECTBEHHBIM — ammapar Juid  ONMCAaHUsA
5.2 peaNbHbIX MPOLIECCOB U ABJICHUMN, P PEIICHUU 3aJa4d U3 JPYruX y4eOHBIX
peIMETOB
53 OnepupoBaTb  MOHATHSMHU:  OINpEAEJIEHUE,  TEOpeMa,  CJEJCTBUE,
JI0Ka3aTeJIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI OCBOCHHSI OCHOBHOM
NpoBePsieMOro .
o0pa3oBaTeIbHOI NPOrpaMMBbI CpeHero 001ero 00pa3zoBaHus
pe3yJbTara
1 UYucna 1 BIYUCICHUS
OnepupoBaTh NOHATHUAMU: HATypaJIbHOE, LEJIO€ YHCIO; HCIOIb30BaTh
1.1 MPU3HAKKA JEJIMMOCTH LEJBbIX YHUCEN, DPA3JI0kKEHUE YHUCIIa Ha IIPOCTbIE
MHOXWTENHN AJIs PEeLIeHUs 3a1a4
1.2 OnepupoBaTh MOHATHEM: CTENIEHb C PALlMOHAIILHBIM [TOKa3aTeIeM
13 OnepupoBaTh MOHATHAMHU: Jorapu(M YHUCIA, JECITUYHbIE U HATypajbHbIC
' norapuMbl
2 VYpaBHEHMsI U HEpPAaBEHCTBA
51 [IpumensTh cBoOMCTBa CTENEHHW [UIsi MPeoOpa3oBaHMs — BBIPAKECHUH,

ONCpUpPOBATH TMMOHATHUAMHU: TIIOKA3aTCIIBHOC YPAaBHCHHUC HW HCPABCHCTBO,




peuiaTb OCHOBHBIC THIIBI ITIOKA3aTCIbHBIX ypaBHeHI/Iﬁ N HCPaBCHCTB

BemmonHATe TpeoOpa3oBaHUsl BBIPAKEHHHA, COJCPKAIIUX JIOTapU(MBI;

2.2 ONIEpPHPOBATH MOHATUSAMU: JOTapU(PMHUUECKOE ypaBHEHHUE U HEPABEHCTBO;
pelaTh OCHOBHBIE TUIIBI JIOTAPU(PMHUUECKUX YPABHEHUHN U HEPABEHCTB
2.3 HaxonuTh pemeHust npocTeHImX TpUroHOMETpUIECKUX HEPABEHCTB
OnepupoBath MOHIATHAMHU: CUCTEMa JTMHEWHBIX ypaBHCHHH W €€ pelleHHE;
2.4 UCTIOJIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHUH AJIsl peIeHUs] TPAKTUIECKUX
3a1a4
95 Haxoguts pemeHus NpoCcTENIINX CUCTEM U COBOKYITHOCTEH pallMOHAIBHBIX
' yYpPaBHCHHUI M HCPABEHCTB
MopenupoBaTh peajqbHblE CHTyallMd Ha S3bIKE airedphl, COCTABIATh
2.6 BBIPA)KEHUsI, YpaBHEHUsS, HEPaBEHCTBA W CHUCTEMBI 10 YCIOBHUIO 3aJayu,
UCCIIeIoBaTh NOCTPOCHHbBIE MOJIEIH C UCIIOJIB30BAaHUEM ammapara aareopbl
3 OyHKIMU U TpaduKH
OnepupoBaTh TNOHATHSAMH: TEpUOAWYECKAas (QYHKIHS, TPOMEXKYTKH
31 MOHOTOHHOCTH (DYHKIIMH, TOYKH 3KCTpeMyMma (YHKIMH, HauOoJsbliee |
' HalMEHbllIee 3HAa4eHUs (PYHKIMH Ha HPOMEXKYTKE; MCIOJIb30BaTh UX IS
uccienoBanus GyHKINMHU, 3aJaHHON TpauKomM
OnepupoBaTh MOHATHIAMH: TPAPUKH MMOKA3aTEILHOU, JTOTapu(pMUIECKON U
3.2 TPUTOHOMETPUYECKUX (YHKIUHM; un300pakaTh WX Ha KOOPAMHATHON
IUIOCKOCTH U UCTOJIb30BAaTh JUIsl pEIICHUs] ypaBHEHUI U HEPABEHCTB
33 N306paxaTh Ha KOOPAWHATHOM IUIOCKOCTH I'pauK JTUHEHHBIX ypaBHEHUI
' ¥ MCIIOJTb30BATh UX JJISl PEUICHUSI CUCTEMBI JIMHEHHBIX ypaBHECHUN
3.4 Hcnonb3oBate rpaduku (yHKUMHA A0S MCCIEIOBAHUS IPOLIECCOB U
' 3aBUCUMOCTEH U3 JPyruX y4yeOHBIX TUCLHUITINH
4 Hauana maTematuyeckoro aHanusa
OnepupoBaTh MOHATUSMU: HEMIPEPBIBHAS (YHKIHUS, TPOU3BOAHAS (DYHKIIHH;
4.1 UCIIOJIb30BaTh T€OMETPUUECKUN U (PU3MYECKHI CMBICT MPOU3BOIHOM IS
peleHus 3a1a4
42 Haxonute  mpoM3BOAHBIE  DJEMEHTApHbIX  (DYHKIMH,  BBIYMCIATH
' IIPOM3BOTHBIE CYMMBI, IPOU3BEICHHSI, YACTHOTO (DyHKIIUH
Hcnonb30BaTh  MPOM3BOAHYIO  JUId  HCCleloBaHMA  (YHKIUM  Ha
4.3 MOHOTOHHOCTb M 3KCTPEMYMBbI, NMPUMEHSATh PEe3yJbTaTbl HCCIIEOBAHUS K
HOCTPOCHMIO Irpa)KOB
44 Hcnonp30BaTh MPOM3BOIHYIO IS HAXOXKACHUS HAWIYYIIETO PEIICHUS B
' MPUKIIAJHBIX, B TOM YHCJIE COIMAIbHO-9KOHOMUYECKHX, 3a/lauax
45 OnepupoBaTh NOHATHAMM: TIE€pBOOOpa3Hass M HWHTErpaj; IOHUMATh
' reoMeTpUYECKUi U (PU3NUECKUI CMBICT HHTETpaja
46 Haxonute mepBooOpa3Hbie 3JIeMEHTAPHBIX (YHKIWH, BBIYUCISATh HHTETPAT
' o popmyiie Hetotona — JleitGuuia
4.7 Pemate mpuknaaHble 3a1ay, B TOM YHCIE COLMAIBHO-?PKOHOMUYECKOTO U




(1)I/ISI/ILICCKOFO XapakTepa, Cp€aCTBaM MaTEMATUYICCKOI'O aHAIM3a




INPOBEPSAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIACC

IIpoBepsieMblii 3JIEMEHT COAEPKAHMS

Kon
1 Yucna 1 BBIYMCICHUS
Pammonaneubie  umcna. OOBIKHOBEHHBIE H  JICCATUYHBIC JpOOH, TMPOIEHTHI,
11 OeCcKOHEUHBIE MePUOANYEcKHe Tpodu. ApudmMeTnueckre onepanuy ¢ pauuoHaIbHBIMU
' qucIaMu, IpeoOpa3oBaHus YMCIOBBIX BhIpakeHul. [Ipumenenne npodeii u mporeHToB
JUIsl pelIeHMs TPUKIIAIHBIX 3a7]a4 U3 pa3IMUHbIX OTpAciedl 3HAaHUI U peaIbHOM JKNU3HU
JeticTButenbHbIe yrciia. PanoHanbHble U uppaloHaibHbIC Yncia. AprupMeTHIECKHIE
1.2 | omepanuu ¢ ACHCTBUTENHFHBIMH YuCIaMU. [IpuONMKEHHBIE BBIYHMCICHUS, TpaBUIIA
OKpPYIJICHUS, IPUKUJIKA U OLIEHKA pe3yJIbTaTa BbIUNCICHUN
Crenensb ¢ 1ensiM nokaszareneM. CTanaapTHas popMa 3anucu AeHCTBUTEIBHOIO YUCIIa.
1.3 | Hcnonp3oBaHue MOAXOAAIIeH (OPMBI 3anKCH JICHCTBUTEIBHBIX YHCEN IS PELICHUS
MPAKTHYECKHX 3a]a4 U PEICTaBICHUS JaHHbBIX
14 ApudmeTnueckuii KOpeHb HATypalbHOW cTerneHu. JleicTBusS ¢ apupMeTHYeCKUMHU
' KOPHSIMM HaTypaJbHOM CTENEHU
15 CuHyC, KOCHMHYC M TaHI€HC YHCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHT€HC YHCIIOBOTO apryMeHTa
2 VYpaBHEHMS U HEpaBEHCTBA
2.1 ToxxaecTBa v TOKIECTBEHHBIE TPEOOPa30BaAHUS
59 [IpeoOpa3zoBanre TPUTOHOMETPUUYECKHUX BhIpakeHH. OCHOBHBIC TPUTOHOMETPHUIECKHE
' bopMyibl
53 VYpaBHeHue, KOopeHb YypaBHeHHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBAa. Meron
WUHTEPBAJIOB
2.4 | Pemenne nenbix u JpOOHO-PAIMOHAIBHBIX YPABHEHUI 1 HEPABEHCTB
2.5 Pemenne nppanMoHaNbHBIX YPABHEHUN U HEPABEHCTB
2.6 | Pemenue TpUroHOMETPUYECKUX YPaBHEHHI
57 IIpuMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUIO MATEMAaTUYECKUX 3a/1a4 U 3a/1a4 U3
' pa3nUyHbIX 001acTel HAyKHU U peabHOM KU3HU
3 OyHKIHU U TpaduKh
31 @Oynkus, crnocodbl 3amaHus ¢yHkuumu. I'padux yHknuu. B3aumbHo oOpaTHBIE
' (GyHKIUH
39 Ob6nacte ompeneneHuss M MHOXeCTBO 3HadeHui ¢GyHkuuu. Hymmu dynkuun.
' [TpoMeKyTKH 3HAKOMOCTOSIHCTBA. YETHBIC M HEUETHBIC (PYHKITUH
3.3 | CrenenHas QyHKIUS ¢ HATYpaJbHBIM U IEJbIM MOKa3zareneM. E€ cBoiicTBa u rpaduk.




CgoiicTBa 1 rpaduK KOpHs N-0¥ CTETICHU
3.4 TpuroHomerpudeckas OKPYKHOCTb, ONpPEICICHHE TPUTOHOMETPHUYECKUX (YHKIUN
' YHCIIOBOTO apryMEHTa
4 Hauana matematuyeckoro aHammsa
41 IlocnenoBaTenbHOCTH, CHOCOOBLI 3aJaHMs  IOCIEAOBATCIBHOCTEH. MOHOTOHHBIE
' MOCJIE1I0BATEILHOCTH
Apudmernueckass © reoMeTpuueckas mporpeccu. beckoHeuHO —yObIBaromas
4o | TEOMETPHYECKas IPOrpeccHs. Cymma OeckOHEYHO YObIBAalOIIEH I'€OMETPUYECKOM
' nporpeccun. @dopmyna CIOXKHBIX NPOLEHTOB. lcmonb30BaHWe Mporpeccud MAiis
pelIeHUs pealibHBIX 3a7a4 MPUKIAIHOTO XapaKTepa
3) MHo>xecTBa U JIOTHKa
MHoecTBO, omepauud HajJ MHokecTBaMu. Jlumarpammbl Diinepa — Benna.
5.1 | IlpumeHeHHE TEOPETUKO-MHOXKECTBEHHOIO ammapara s OINHCAaHUS peajbHbIX
MIPOLIECCOB U ABJICHUH, PU PELICHUH 3a/1a4 U3 IPYrUX yu4eOHBIX MPEAMETOB
5.2 Ornpenenenue, Teopema, CleACTBUE, J0Ka3aTEILCTBO
11 KUIACC
Kon IIpoBepsieMblii 3J1eMeHT COAePKAHUSA
1 Uucna v BBIYUCICHUS
11 Hatypanbuble u nenbie yncna. [Ipu3Haku 1eIMMOCTH LENbIX YHCel
1.2 Crenens ¢ palMoHaIbHBIM NOKa3atesneM. CBONCTBA CTENEHU
1.3 Jlorapugm uucna. JlecssTuyHble U HATYpaIbHbIE JOrapupMbI
2 YpaBHEHUS U HEPABEHCTBA
2.1 [Ipeo6pa3oBanue BbIpaXeHU, copepKaIuX Jorapu@mbl
2.2 IIpeoOpa3oBaHue BbIpaXEHHM, COepKAILUX CTENIEHU C pallMOHAJIbHBIM IIOKa3aTeIeM
2.3 [Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB
24 [TokazaTenbHBIC YpaBHEHUS U HEPABEHCTBA
2.5 Jlorapudgmuueckue ypaBHEHUSI 1 HEPABEHCTBA
26 Cucrembl TUHEHHBIX YpaBHEHUN. PellieHne NpukiaHbIX 3a/1a4 ¢ IOMOIIBIO CUCTEMBbI
' JINHEVHBIX YPaBHEHUH
2.7 CucreMbl ¥ COBOKYITHOCTH PAllMOHAIBHBIX YPaBHEHUN U HEPABEHCTB
58 [IpuMmeHeHre ypaBHEHMI, CUCTEM M HEPABEHCTB K PEIICHUI0 MAaTEMAaTHUYECKUX 3a]a4
' W 33/1a4 U3 pa3IMYHbIX 001aCTeil HAYKU U peabHOM KU3HU
3 OyHKIMU U TpaduKu
Oyukuusa. Ilepuonuyeckue ¢GyHkiuu. [IpoMeXyTKH MOHOTOHHOCTH (DYHKITHH.
3.1 Makcumymbl ¥ MUHUMYMBI GyHKnud. HauOonplnee W HawMeHbIIee 3HAYCHUE
(GyHKINU Ha TPOMEXKYTKE
3.2 Tpuronometpuyeckue GyHKIMH, UX CBONCTBA U rpaduKu




3.3 [TokazaTenpHas u torapupmMudeckas PyHKIIUH, KX CBOMCTBA U rpaduKu
3.4 Hcnonb3oBanue rpadukoB GyHKIUH Ul peIIeHHs] YpaBHEHUN U IMHEHHBIX CHCTEM
Hcnonws3zoBanue rpadukoB GyHKIUN 11 UCCISTIOBAHUS TIPOIIECCOB U 3aBUCHMOCTEH,
3.5 KOTOpbIE€ BO3HHUKAIOT MNpPU pEIICHUWH 3a7ady M3 JAPYrHMX Y4eOHbIX INpPEIMETOB U
peaIbHOM JKU3HU
4 Hauana maTemaTtnueckoro aHanuza
4.1 HenpepbiBable pyHKIIMN. MeTO HHTEPBAJIOB JJIs PEIICHUs] HEPaBEHCTB
4.2 ITpousBogHas GpyHkuuu. ['eomerprueckuii 1 (pU3NYECKHA CMBICI TPOU3BOIHOM
43 [IpousBogHble 3neMEHTapHBIX (QyHKUUNA. DOpMyNbl HaX0XKIEHUS MPOU3BOJHOM
' CYMMBI, IPOU3BEICHUS U YaCTHOTO (DYHKIIUH
[lpumeHeHne NPOU3BOJHONM K HCCIENOBaHMIO (YHKIMA Ha MOHOTOHHOCTh H
4.4 sKCTpeMyMbl. Haxox/eHre HauOoJIbIIero W HaMMEHBIIEro 3Ha4eHHs (DYHKLIHUU Ha
OTpe3Ke
[IpumeHeHne TPOU3BOIHOMN ISl HAXOXKICHHSI HAWITYUIIEr0 PEHICHUs B MPUKIIATHBIX
4.5 3ajadax, JUIs OIpEIeNIeHUs CKOPOCTH Tpolecca, 3aAaHHOro (GOpMYyJIOH HIU
rpaukom
4.6 [TepBooOpasnas. Tabmuia nepBooOpa3HBIX
47 WuTerpan, ero reoMeTpuyecKiii 1 GU3NIECKUi CMBICI. Bhramucienne uHTerpaa mo

dbopmyne Hetorona — JleliOHuma




ITPOBEPSAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUA K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI CPEJITHETO
OBIIEI'O OBPA3OBAHUSA

Kon
NpoBepsieMOro
TpedOBaHMS

IIpoBepsiemble TPeOGOBAHUSA K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHO# 00pa3oBaTe/IbHOI MPOrpaMMbl CpeHEro o01ero
o0pa3oBaHus

Bnagenne MeromaMu J0Ka3aTeNbCTB, QJITOPUTMAMHU pEUICHHS 3a/ay;
yMeHHEe (QOpMYyJIUpOBaTh U ONEPUPOBATh TMOHATUSMU: OMNpENEICHHE,
akcuoma, TeopeMma, CJEeACTBHE, CBOMCTBO, IPHU3HAK, J0KAa3aTEJIbCTBO,
paBHOCUJIbHBIE (DOPMYJIMPOBKH; NMPUMEHATh UX; YMEHUE (OpPMYIUpPOBATH
o0paTHOE M TPOTHBOMOJOKHOE YTBEP)KICHHE, MPUBOIUTH MPUMEPH U
KOHTPIIPUMEPBI, HUCIOJIb30BaTh METOJ MAaTEMaTHYECKONM MHIYKIWM;
IIPOBOAMTD J10Ka3aTeJIbHbIE PAacCyKACHUS IIPU PELIEHUM 3a]a4, OLIEHUBATh
JIOTUYECKYI0  TNPABUIBHOCTb  PACCYXAECHHUH; YMEHHE  ONEpPUPOBaTh
MOHATUSAMM: MHOYKECTBO, MOJMHOKECTBO, OIEpAlMU HaJ MHO)KECTBAMU;
YMEHUE  UCMOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar  Juis
OIMCaHMs PEeAJbHBIX IPOLIECCOB U SIBICHUI U NPHU PEIIEHUM 33]a4, B TOM
qucIIe U3 IPYTuX y4eOHBIX MPEeIMETOB; YMEHHUE ONEePUPOBATH MOHITUAMU:
rpad, CBA3HBIN rpad, 1epeBo, MUK, rpad Ha TUIOCKOCTH; YMEHHE 3a]1aBaTh
U ONMMCHIBATh Tpadbl pa3IMYHBIMU CIIOCOOAMU; UCTONB30BaTh rpadsl Mpu

pelieHuu 3a1a4

YMeHHne onepupoBaTh MOHSATHSAMH: HATypalbHOE YHCIIO, IENI0E YHCIO,
CTETICHb C [ENBIM MOoKa3aTelieM, KOPEHb HATypaIbHON CTENEHH, CTENEHD C
palluOHAJIBHBIM TI0KAa3aTCJICM, CTCIICHb C HCﬁCTBHTGHBHBIM IIOKa3aTcJIEM,
jJorapuM dYHCIA, CHHYC, KOCHUHYC M TAaHTEHC MPOU3BOJIBHOIO YHUCIHA,
OCTAaTOK IO MOMYJNI0, pPalMOHAIBHOE YHCIIO, UPPAIMOHATBHOE YHUCIIO,
MHOKECTBAa HATypalbHbIX, LEJbIX, pPAalUOHAIBHBIX, JACHCTBUTEIHHBIX
YHCeN, YMEHHE MCIIOJIb30BaTh PU3HAKU JICIIMMOCTH, HAUMEHBIIUH 00IIHiA
JICIUTENIb W HaWMEHbIIee Oo0Ilee KpaTHoe, ajiropuT™M EBkimaa mpu
pelIeHNH 33/1a4; 3HAKOMCTBO C Pa3jIMYHBIMH TO3MIMOHHBIMU CHCTEMaMHU
CUHMCJICHUS; YMEHHE BBIMIOIHATH BBIYUCIICHUE 3HAYCHHUI U TIPe0Opa3oBaHUs
BBIPOKEHUN CO CTENEHsSMH M JjorapudmMaMu, mpeodOpa3oBaHUs IpOOHO-
palroOHAJIbHBIX BBIP a)I(eHPlﬁ; YMCHHC OICprUpoOBaTH IIOHATUAMMN.
MOCJICJIOBATEIILHOCTh, apU(PMETHUECKAss TPOTPECCHsI, TEeOMETPUICCKas

nporpeccusi, OECKOHEUHO YOBIBaIOIIas TIEOMETPHUYECKas IPOrPEeCcCHus;




YMEHHE 3a/aBaTh IOCJIEJOBATEIBHOCTH, B TOM YHCJIE€ C IIOMOIIBIO
PEKYpPPEHTHBIX (POPMyYJI; YMEHHUE ONEPUPOBATh MOHATUAMU: KOMIUIEKCHOE
YHUCIO, CONPSIKEHHbIE KOMIUIEKCHBIE YHCIA, MOAYJIb M apryMeHT
KOMIUIEKCHOTO  4yMcia, ¢opMa  3alMucH  KOMIUIEKCHBIX — YHCEN
(reoMeTpuyeckas, TpPUTOHOMETpUYECKass U ainreOpanyeckas), yMETh
MPOU3BOJIUTh ApU(PMETHUECKUE JCUCTBUS C KOMIUICKCHBIMH YHCIIAMHU;
MPUBOJIUTH TIPUMEPHI HCITOIB30BAHHUA KOMIUIEKCHBIX YHCEN; ONEPUPOBATH
HNOHATUSMM:  MaTpuma 2x2 u  3X3, omnpeaenurenb  MaTpHIb,

FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPECACIIUTECIIA

YMeHue omnepupoBaTh MNOHATUSIMU: palMOHAIbHBIC, HpPpalMOHAIbHBIE,
MOKa3aTeIbHblE, CTENEHHBIC, JIOTapU(PMUUECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHUsI M HEPABEHCTBA, MX CHCTEMBI, YyMEHHE OINEPHUPOBATH
MOHSTUSIMH: TOXJIECTBO, TOXKAECTBEHHOE IMpeoO0pa3oBaHMe, ypaBHEHUE,
HEPaBEHCTBO, CHUCTEMa YypaBHEHUIl W HEPaBEHCTB, PAaBHOCUIBHOCTh
ypaBHEHUH, HEPaBEHCTB M CHUCTEM; YMEHHE pellaTh YpaBHEHUS,
HEpaBeHCTBA U CHCTEMbl C IOMOUIbIO Pa3IMYHBIX MPUEMOB; pELIATh
yYpaBHEHHUS, HEPABEHCTBA W CHUCTEMBl C IapaMeTpoOM; MPUMEHATH
YpaBHEHUS, HEPABEHCTBA, MX CHUCTEMBI ISl PEHICHUS MaTeMaTHYECKUX

3a/1a4 U 3a]1a4 U3 pa3In4HbIX 00JacTe HaAyKU U peanbHOM KU3HU

YMeHue omnepupoBaTh HOHATHUAMH: (DYHKIHMS, YETHOCTH (YHKIHUH,
NEPUOJIMYHOCTD (PYHKIMM, OTPaHUYEHHOCTb (DYHKIMH, MOHOTOHHOCTh
byHKIMHU, SKCTpeMyM (YHKIMH, HauOojbllee M HaMMEHBIIEE 3HAYCHHS
(GyHKLIMU Ha MPOMEXKYTKE, HenpepbIBHas (DYHKIMS, aCUMIITOTHI rpaduka
GyHKIMHU, TIepBas W BTOpas MPOHM3BOAHAS (YHKIIMU, TEOMETPHUUSCKHNA U
(du3MUecKnii CMBICT TPOW3BOJIHOW, TEpBOOOpa3Has, ONpeaeTIEHHBIN
UHTETpall; YMEHHE HAaXOAWTh ACHMNTOTHI Tpaduka (QyHKINH; yMEHHE
BBIYHCIIATE  NPOM3BOJHBIE  CYMMBI, TPOW3BEACHHUS, YacTHOTO U
KOMITO3MIMY (YHKIMH, HAaXOOUTh YpaBHEHHE KacaTeJbHOH K TIpaduKy
GyHKIMU; YMEHHE HaXOIUTh MPOU3BOIHBIC 3JIEMEHTApHBIX (DYHKIIHIA;
YMEHHE HCIIONB30BaTh MPOM3BOJIHYIO JUIA HCCIeNOBaHHUS (YHKIWH,
HaXOJWUTh HAWOONBIINE W HAaWMEHbBIINE 3HAUYCHUS (YHKIMH; CTPOUTH
rpaduKd MHOTOYJICHOB C HCIIOJIB30BAaHHEM armapaTa MaTeMaTH4ecKOro
aHalmu3a; MNPUMEHATh TMPOUZBOJAHYIO Ui HAXOXKJICHHS HAWIy4dlIero
pelieHuss B MPUKIAAHBIX, B TOM YHCJE COLMAIbHO-3KOHOMHYECKUX U
¢u3nueckux 3agavax; HaXOAMUTH IUIOMAAN U 00BEMBI (UTYpP C MOMOIIBIO

HHTCIrpalia; IIPUBOAWUTL IPHUMCPLI MATCMATHUYCCKOI'0 MOACIHUPOBAHHA C




MOMOIIBI0 U] depeHInaTbHbIX YpaBHEHU I

YMeHue onepupoBaTh NOHIATHAMU: Tpaduk GyHKIIUU, oOpaTHas QYHKIUSA,
KOMIO3UIMS (QYHKUIMH, JMHEWHas (QYHKUOUS, KBaJpaTU4Has (yHKIuS,
panoHanmbHast (QYHKIUS, CTEMeHHass QYHKIUS, TPUTOHOMETPUIECKHE
¢GbyHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIWMHW, TOKa3aTelbHas W
gorapu@muyueckass (QYHKIMHU; YMEHHE CTPOUTh TpaQUKU H3YUYEHHBIX
¢byHKIMH,  BBINONHATH  TpeoOpa3oBaHus  rpadukoB  GyHKUIUH,
UCTIOJIb30BaTh TpaUKH I U3Y4EHHs IMPOLECCOB M 3aBUCUMOCTEH, MpH
pelIeHnH 3a7ay W3 JAPYrHX YUeOHBIX NPEAMETOB U 3a/1ad U3 peallbHOU
KU3HHM;, BBIpaXaThb (GOpMyJaMH 3aBUCUMOCTH MEXAY BEIWYMHAMU;
UCTOJIb30BaTh CBOMCTBA W Tpaguku (pYHKIMHA Ui pelieHus ypaBHEHUH,
HEpaBEHCTB M 3a/ay C MapaMeTpaMu; H300pakaTb Ha KOOPAMHATHOMN

IIJIOCKOCTHU MHOXKXCCTBA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CHUCTEM

YMeHHne pematbh TEKCTOBbIE 3a7aud pPa3HbIX TUIOB (B TOM 4HCIE Ha
MPOLEHTHI, JOJIM U YacTH, Ha JIBXKEHHUE, paboTy, CTOMMOCTh TOBAPOB U
yCIIyT, HaJOTH, 3aJja4d U3 00JIAaCTH YIpaBJiICHUs JIUYHBIMU U CEMEHHBIMU
(¢buHaHCaAMH); COCTaBJATh BBIPAXKECHMS, YPABHEHMs, HEPAaBEHCTBA M HX
CUCTEMBl IO YCJIOBHIO 3aJaud, HUCCJIEJOBATH IIOJIYYEHHOE pELIEHUE U
OLIEHUBATh MPABIONOJ0OHOCTh pPE3YJIbTATOB, YMEHHE MOJCINPOBATH
peasibHblE CUTYallud Ha SA3bIKE MATEMaTHKH; COCTABJIATH BBIPAKEHUS,
YpaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3a/1a4y, UCCIEN0BATh
MOCTPOCHHbIE ~ MOJIEIM C  HUCIOJB30BAaHHUEM  ammapara  anreOpsl,

MHTEPIPETUPOBATH MOTYUYEHHBIN pe3ylbTaT

YMeHue onepupoBaTh MOHATHSIMH: CpellHee aphu(pMETHUeCKOoe, MeAnaHa,
HauOoJblllee U HauMEHbIIIee 3HAUCHUs, pa3Max, AUCIEepPCHUs, CTAaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMeHHE H3BJIEKaTh, WHTEPIPETHPOBATH
nH(popMaIrIo, MPeICTaBICHHYIO B TaOJIWIAaX, HA JTUarpammax, rpadukax,
OTpaXkaloIllyl0 CBOMCTBA peajbHBIX IPOLECCOB U SBJICHUH; MPEACTaBIATh
nHpOpMallMI0O C TOMOIIBI0 TabIMIl W JAMarpaMM; HCCJIEI0BaTh
CTaATUCTUYCCKUC HOAHHBIC, B TOM 4YHCJIC C MPUMCHCHUCM Fpa(l)I/I‘-ICCKI/IX
MCTOOOB U SJICKTPOHHBIX CPCACTB, I‘pa(i)I/ILIeCKI/I ucciacaoBaTb COBMCCTHBIC

HaAOJIOACHNUS C IOMOIIBIO TUArPaMM PACCEUBAaHUS U JTMHEHHOU perpeccuu

YMeHHe onepupoBaTh IOHATUAMU: CIy4YaWHBIM OIBIT U CIIydaliHOe
COOBITHE, BEPOSATHOCTh CIYYalHOTO COOBITHS; YMEHHE BBIYHCIATH

BCPOATHOCTb C HCIIOJIb30BAHHEM rpaquecm/lx MCTOJOB; IIPHMCHSATH




GOpMyIbl CIOXKEHHS] W YMHOXKEHHUS BEpPOSTHOCTEH, (opMynly MOIHOM
BeposTHOCTH, (hopmyny beprHymim, koMOuHAaTOpHBIE (aKThl U (HOPMYJIBI;
OLICHUBATh BEPOSITHOCTU pEalbHBIX COOBITHIA; YMEHHE ONEPUPOBATH
MOHSATHSAMHM: CIIyJaiiHas BEJIWYHMHA, pACHpPENCICHHEe BEPOSTHOCTEH,
MaTeMaTUYeCKOe OXKUJIAaHUE, JHCIEPCUS W CTAaHAAPTHOE OTKIOHEHUE
CIIy9alilHOM  BEJIWMYMHBL, (QYHKIUU  paclpeiesieHuss W IUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEIBFHOTO U HOPMAJIBHOTO paclpeeleHuii; yMEeHne
UCIIOJIb30BaTh CBOMCTBA M3yYSHHBIX PACIPEACICHUN JIJIs pEHICHUsS 3a1ad;
3HAKOMCTBO C MOHSATHSAMU: 3aKOH OOJIBIINX YUCEN, METOABl BEIOOPOUHBIX
UCCIICIOBAaHUM; YMEHUE TPUBOAUTH TPUMEPHI TPOSBICHUS 3aKOHA
OOJBIIMX YHCEN B MPUPOAHBIX M OOIIECTBEHHBIX SBIICHUSAX; YMCHHE
OTIepUPOBATH MOHATHAMH: COUETAaHUE, NMEPECTAHOBKA, YHUCIO COYETAHMA,
YHCIO  TepecTaHoBOK; OwHOM  HpIOTOHA; yMeHHE  NPUMEHSTH
KOMOWHATOPHBIC (aKThl U PACCYKACHUS [UIS PEIICHUS 3ajad; OICHUBATh
BEPOSITHOCTH PEANbHBIX COOBITHIT, COCTABIIATh BEPOSTHOCTHYIO MOJEIb U

MHTEPIIPETUPOBATH ITOJYUECHHBII pe3ynbTar

VMeHnne OICpHUpOBaATH INOHATUSAMU.: TOYKa, mnpsamas, TIJIOCKOCTB,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YTJIa, INIOCKUNA YIroJl, IBYIPaHHBIN
YroJI, TPEXTPaHHBIN YTOJl, CKPEUIMBAOIIMECS MPSAMbIC, NapALIETbHOCTh U
NEPHNCHAUKYJIAPHOCTh IMPAMBIX U HJIOCKOCTef/'I, yroj MeExAay IMIpsAMbIMHU,
Yroa MeXAy IpsAMOM U IUIOCKOCTBIO, YIOJI MEXIY IUIOCKOCTSAMM,
pacCTosIHUEC OT TOYKHU OO0 IUIOCKOCTH, PACCTOAHHUC MCKAY IMPsSAMbIMU,
pacCTOsHUE MEXKIY IIOCKOCTSIMHU; YMEHME HUCIIONIB30BaTh IPU PELICHUU
3aa4 U3y4yeHHblE (PAKTBHI M TEOPEMbl IUIAHUMETPUH; YMEHHE OLICHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOIIEro MHpa; CTPOUTh MaTeMaTHYecKHe
MOJEIU C IIOMOUIbK0 TEOMETPUYECKMX IOHATUH M BEJIWYMH, pEIIaTh

CBSA3aHHBIC C HUMU IIPAKTHUYCCKUC 3a1a9U
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YMeHue omnepupoBaTh MOHATUSAMH: IUIOMAAb (GUTYPBL, 00BEM (QUTYPHI,
MHOTI'OI'paHHUK, HpaBHJ’IBHLIﬁ MHOI'OrpaHHUK, CCUYCHHC MHOI'OrpaHHHUKA,
KyO, TapajieyienuIie]i, Mnpu3Ma, NupamMuaa, (urypa M IMOBEPXHOCTH
BpallleHUs, MWIMHAP, KOHyC, mmap, cdepa, miomanb chepsl, MUIOMAIL
MOBEPXHOCTH THPAMHIbI, MPHU3MBI, KOHyca, IWIMHApa, 00BEM Kyoa,
NpAMOYT'OJIBHOI'O IapauICICnrIicaa, NUpaMuibl, I[IPU3MbI, NOUWIWHIApPA,
KOHyca, Iapa, pa3BEPTKAa MOBEPXHOCTH, CEUCHHsI KOHYca M LWJIMHJPA,
napajyielibHble OCH WJIM OCHOBAaHMIO, CEUEHHE Ilapa, IJIOCKOCTH,

Kacaromascs C(I)epbl, ouiInHApa, KOHYCa; YMCHUC CTPOUTb CCUYCHUC




MHOTOTpaHHHUKA, M300pa’kaTh MHOTOTPAHHUKH, (UTYPHI U TMOBEPXHOCTH
BpalIEHUs, UX CEUEHHUs, B TOM YHCIIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHE MPHUMEHSTh CBOMCTBA I'€OMETPUUYECKUX (PUTyp, CaMOCTOSATEIHHO
(bopMynupoBaTh ONpeAesieHUs] U3ydyaeMbIX (PUTYp, BBIABUTATh TUIIOTE3BI O
CBOMCTBaX W MpPHU3HAKAX TIEOMETPUYECKUX (Uryp, O0OOCHOBBIBATH WIH
OlpoBepraTb HX; YMEHHE MPOBOAUTH KilacCHPUKaLUui0 (UTYp IO
pPa3IMYHBIM TPU3HAKaM, BBIIOJIHATH HEOOXOTUMBIE JIOTIOJTHHUTEIBHBIC

MOCTPOCHUS
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YMeHue onepupoBaTh OHSATHSAMM: JIBIDKEHME B  IPOCTPAHCTBE,
napajieNIbHbIi MepeHoC, CUMMETPHUS Ha IUIOCKOCTH U B TPOCTPAHCTBE,
MIOBOPOT, MpeoOpa3oBaHHe MOA0OMsA, MON00HBIE (QUTYpBI; yMEHHE
pacrmo3HaBaTh paBHbIE W TOJOOHBIE (UTYPHI, B TOM YHUCJIE B MPHPOJE,
HCKYCCTBE, apXUTEKTYpE; UCIOIB30BATh T€OMETPHUYCCKUE OTHOLICHHS TIPU
peIlICHNH 3aJa4; HAXOJWUTh TEOMETPUYCCKHE BEIMYWHBI (IUIMHA, YOI,
JI01a1b, 00BEM) MPHU PEIICHUH 3a7a4 U3 APYTUX YUYEOHBIX MPEIMETOB U
U3 pealbHOW KHM3HH, YMECHHE BBIUHCIATH T'C€OMETPUYCCKHE BEIHMYUHBI
(mmHA, yroiy, IUIOMIANb, OOBEM, IUIOMANb TOBEPXHOCTH), HCHOJIB3YS
U3ydeHHbIE (OPMYIIBI U METOIBI, B TOM YHCIIC: IUIOIMAAb MOBEPXHOCTH
MUPAMHUJIBI, TIPU3MBI, KOHYCa, IWIMHIpPA, IUIo@anb chepsl; 00bEM Kyda,
NpPSIMOYTOJIBHOTO — MapajUieNienuIiesia, MHUPaMHUIbl, MPU3MBL, HJIUHIPA,

KOHYCa, [l1apa; YMEHHE HAXOUTh OTHOIIEHHE 00BEMOB MOJOOHBIX (pHUTyp
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YMeHue onepupoBaTh MOHATUSIMHU: MPSIMOYTOJIbHAsI CUCTEMA KOOPAMHAT,
BEKTOp, KOOpPAMHATHI TOYKH, KOOPAMHATHI BEKTOPAa, CyMMa BEKTOPOB,
MPOU3BEICHHE BEKTOpa Ha YHUCIO, pa3lioKeHHWE BEKTOpa Mo 0asucy,
CKaJsipHOE TMPOU3BEACHHE, BEKTOPHOE MPOU3BENIEHUE, Yrol MEXIY
BEKTOpPAMH; YMEHHE HCIIOIb30BaTh BEKTOPHBIM U KOOPAWHATHBIA METOJ

U pCIICHUA TCOMCTPUICCKUX 3ada4 U 3aJiav APpYTIux y‘le6HBIX npeamMEeTOB
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YMeHue BbIOMpaTh MOIXOMSIIUNA METOT IJIsl pEIIeHUs 3aa4H; TOHUMaHUe
3HAYMMOCTA MATEMATHKH B HW3YYEHUU TMPHUPOJHBIX U OOIIECTBEHHBIX
MPOLIECCOB U SIBJICHWM; YMEHHE pACIO3HABaTh IMPOSIBICHUE 3aKOHOB
MaTEeMaTHKU B UCKYCCTBE, YMEHHE MPUBOJIUTH IPUMEPHI MATEMATUYECKHUX

OTKPBITUN POCCUMCKON U MUPOBOM MaTEMAaTUYECKOU HAyKH




HEPEYEHDB 2JIEMEHTOB COAEPKAHMUS, IIPOBEPAEMBIX HA EI'D 110

MATEMATHUKE

Kon IIpoBepsieMblii 31eMEeHT COAEPKAHUSA
1 Yucna 1 BIYUCIICHUS

11 HatypaneHble u nenbie yncina. [Ipu3Haku AeIMMOCTH HEIBbIX YHCET

12 Panyonaneuble uyucna. OOBIKHOBEHHBIE W JIECATHYHBIE JpOOH, MPOILEHTHI,
' OeCKOHEeUHbIe IEPUOUUECKUE IpOOH

13 Apupmernueckuit KOpEHb HaTypaJIbHOU CTEIICHHU. JericTBus c
' apu(MeTHUYECKUMHU KOPHSIMHU HATypalbHOM CTENeHU

14 Crenenp ¢ nenbiM mokazareneM. CTENeHb C palMOHAJIbHBIM I10KAa3aTENIEM.
' CBolicTBa CTENIEHU

15 CuHyC, KOCUHYC M TAaHI€HC YHMCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApKTaHT€HC YHCIOBOTO apryMeHTa

1.6 Jlorapudm uncna. JlecaTuunbie ¥ HaTYpaJIbHBIE JTOTapU(BMBI

JeiictButenpHble uncna. ApuMeTHdYecKHe Olepaluud C JIeHCTBUTEIbHBIMU
1.7 gyrcnaMu. [IpuOnvkEHHbIE BBIUMCICHHS, IMPaBWIA OKPYTJICHUS, TPUKHUIKA |
OLICHKA PE3YJIbTaTa BIUUCICHUI

1.8 [TpeoOpa3oBaHue BHIpAKCHHIA

1.9 KomnekcHbie uncna
2 YpaBHEHMs U HEpaBEHCTBA

2.1 Llenbie U 1pOOHO-paIIOHANIEHBIC YPaBHEHHUS

2.2 HppanuoHanbHble ypaBHEHUS

2.3 TpuroHoMmeTpruyeckue ypaBHEHUs

24 [TokazaTenpHbIC U TOTapUDMUUECKUE YPABHEHUS

2.5 Lenbie 1 1poOHO-paLIMOHAIbHBIE HEPABEHCTBA

2.6 HppanuoHanbHble HEpaBEeHCTBA

2.7 [Toka3aresnbHble U JIorapupMUIecKre HEPaBEHCTBA

2.8 TpuronoMeTpuueckre HEPaBEeHCTBA

2.9 CucteMbl 1 COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB

2.10 VYpaBHEHUA, HEPABEHCTBA U CUCTEMBI C apaMeTpaMu

2.11 Marpuiia cucTeMbl JTUHEUHBIX YpaBHEHHN. OnpeaeauTenb MaTPUILIbI
3 ®yHKUMU U TpaduKu




Oynxiys, cnocods! 3ananus Gynkuuu. 'paduk Gynkuun. B3anmuo obpaTHble

31 ¢ynkuuu. YétHpie 1 HeuéTHbIe pyHkuuu. [leprnoanueckue GpyHKIIH
OO6nacTp ompeneneHuss U MHOXXECTBO 3HaueHW ¢ynkumu. Hymm ¢yHkmmu.
39 [TpoMeXyTKH 3HAKOMOCTOSHCTBA. [IpOMEKYTKM MOHOTOHHOCTH ()YHKIIHH.
' Maxkcumymbl 1 MUHUMYMBI (yHKIud. HaunOosnbliee W HaMMeHbIIEe 3HAYCHUE
(GYHKIIMM Ha IPOMEKYTKE
33 Crenennast QpyHKIMS ¢ HATypaJbHBIM M LIEJbIM TMOKa3aTeneMm. EE€ cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpaduK KOpHS N-0i CTENEHU
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBONCTBA U rpapuKu
3.5 [TokazaTenpHas u norapudmudeckas pyHKIMH, X CBONCTBA U TpauKu
36 Touku paspsiBa. AcuMmntoThl TpadukoB ¢yHknmidi. CBoiicTBa (yHKIMHA,
' HETIPEPHIBHBIX Ha OTpEe3Ke
3.7 ITocnenoBaTenLHOCTH, CIIOCOOBI 3aaHHS MOCIIE0BATEILHOCTEN
38 Apudpmernueckass U reoMmerpuyeckas mnporpeccuu. @Dopmyna  CIOXKHBIX
' MPOIICHTOB
4 Hauana maTemMaTHaeckoro aHaimsa
4.1 [MpousBognas Gpynkun. [Ipon3BogHBIE 3TIEMEHTAPHBIX (QYHKINH
[IpumeHeHre MPOU3BOIHON K HCCIEAOBAHUIO (YHKUHUA Ha MOHOTOHHOCTH H
4.2 sKcTpeMyMbl. HaxoskneHue HanOOINbIIEero U HAMMEHBIIETO 3HA4YeHUS (QYHKIIUU
Ha OTpe3Ke
4.3 IlepBooOpa3znas. uTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHoxecTBO, onepanuu HaJ MHOKecTBaMH. Jluarpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTh U cTaTHUCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 BepositTHOCTB
6.3 KombOunaropuka
7 Ceometpust
7.1 durypsl Ha IIOCKOCTH
7.2 [IpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 NOBEpPXHOCTH BPALLECHUS




7.5 Koopaunats! 1 BEKTOpBI




