MKOY YamauHckasa CLU
umeHu U.A. XypTuHa

Moanvcaro undposoit nopnucsio: MyHULIMMANBHOE KA3EHHOE
OBILIEOBPA3OBATE/bHOE YUPEXIEHVE YAM3VHCKAA CPEIHAA LIKONA
VIMEHV FEPOAl COBETCKOTO COIO3A U.A. XYPTVHA
DN: c=RU, st=YnbaHoBcKas o6niacth, street=yn. LkonbHast 4. 1, I=c. Yamsutka,
title=lupextop, 0=MYHULIMNANBHOE KA3EHHOE OBILLIEOBPA3OBATENbHOE
YUPEX[IEHUE YAM3UHCKAA CPEAHAA LKONA UMEHV FEPOA COBETCKOTO
COI03A M.A. XYPTUHA, 1.2.643.100.1=120D31303237333030373036303931,
1.2.643.100.3=120B3038323533363839363934,
1.2.643.100.4=120A37333036303031373938,
1.2.643.3.131.1.1=120C373330363030393036393733,

il=mari il.ru, gi Onbra
cn=MYHULIMMATIbHOE KA3EHHOE OBLIEOBPA3OBATE/IbHOE YUPEXAEHVE
YAM3MHCKAA CPE[IHAA LKONA MEHM FEPOA COBETCKOTO COIO3A A,
XYPTUHA
[Nata: 2023.09.03 12:29:48 +04'00'

MHUHHUCTEPCTBO NPOCBEIIEHUS POCCHMCKOMN ®EJIEPAIINNA

MunncTepcTBO NPOCBEIeHHs] H BOCIHTAHHSA YJIbAHOBCKOH 00/1aCTH

Ynpasaenue oopazoBanusi MO "Un3enckuii paiion"

MKOY Yamsunckas CII umenn MU.A. Xypruna

PACCMOTPEHO COI''TACOBAHO

PykoBomutens [IIMO 3[YBP

qé -~ /JL.H.Apanuna/ M{H.H@pocnna/
ITpofoxom Nel '
oT «21» aBrycra 2023 . oT «28» aBrycra 2023 .

PABOYAS TIPOTPAMMA

(ID 2846984)

VYTBEPXJIEHO

JIMpeKTop MIKOJIBI

y4eGHoro npeamMera «AjreGpa 1 HaYaIa MATEMATHYECKOr0 AHAJIN3A.

Yray6/eHHbIii ypoBeHb»

1 obydarormuxcst 10 — 11 xiaccoB

Yamsunaka 2023



IHOACHUTEJIBHASA 3AIINCKA

VY4eOHblil Kypc «AnreOpa W Hayala MaTeMaTHYECKOTO aHAIM3a» SBISETCS OIHUM U3
HanOoJiee 3HAYUMBIX B IpOrpamMMe CpeaHero oomiero oOpa3oBaHUs, MOCKOIBKY, C OJHOU
CTOPOHBI, OH O00ECIeYNBAaET HHCTPYMEHTAIbHYIO 0a3zy [UIs W3yYeHHs BCEX €CTECTBEHHO-
HAy4YHBIX KYpPCOB, a C APYTOH CTOPOHBI, (POPMHUPYET JIOTUYECKOE M abCTPaKTHOE MBIIICHUE
o0ydJaromuxcsi Ha YpPOBHE, HEOOXOIMMOM MJii OCBOCHHMS HH(POPMATHKHU, OOIIECTBO3HAHUSA,
UCTOPUHU, CIOBECHOCTH M JPYIHMX JUCUUIUIMH. B pamkax pgaHHOro y4eOHOro Kypca
oOydaromuecss OBJa/JEBAlOT yHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOM HayKu, KOTopas
dbopMynpyeT CBOM JOCTHKEHHS B MaTeMaTH4Yeckoil (popme.

Y4eOHblil Kypc anreOpsl U Havyal MaTEMAaTHYECKOTO aHAllM3a 3aKIa/bIBAeT OCHOBY IS
YCIIEUIHOTO OBJAJICHUS 3aKOHAMU (U3MKH, XHMHHW, OWOJIOTUHM, TIOHMMAaHUS OCHOBHBIX
TEHJACHIMHA Ppa3BUTHSI YKOHOMUKHM M OOLIECTBEHHOM >KU3HHU, IO3BOJISIET OPHUEHTHPOBATHCS B
COBPEMEHHBIX HU(GPOBBIX U KOMIIBIOTEPHBIX TEXHOJIOTHUSAX, YBEPEHHO HCIIOJIb30BAaTh WX JIs
JanpHeimero oOpa3oBaHUS M B MOBCEJHEBHOM XKH3HM. B TO ke BpeMs OBiIajaeHHE
a0CTPaKTHBIMU U JIOTUYECKH CTPOTUMHU KOHCTPYKIUSAMH ajareOpbl U MaTeMaTHUECKOTO aHAJIN3a
pa3BUBaeT yMEHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTbH, JOKa3bIBAThb
YTBEPKACHHS C MMOMOIIBI0 MHAYKIIMH U PacCy AaTh JeAyKTUBHO, HCIIOIb30BaTh 0000IIeHNE U
KOHKpPETH3aI1io, abCTparupoBaHWE W AaHAJIOTHI0, (OPMHUPYET KpEaTHMBHOE U KPUTHUYECKOE
MBIILIEHHE.

B xome u3ydeHus ywyeOHOro kypca «Ainrebpa W Hayala MaTeMAaTUYECKOTO aHAJINU3a»
oOydaromiyecss MOJy4YaloT HOBBIM ONBIT PELICHUS MNPUKIATHBIX 3a7a4, CaMOCTOSTEIILHOTO
MOCTPOEHUSI MATEeMaTHYECKUX MOJIeJIeH pealbHbIX CHUTYallMi, MHTEPIpPETAlUU IOJTYYEHHBIX
pelIeHnH, 3HAKOMATCA C IPUMEpaMU MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B IPUPOJE, HAyKE U
UCKYCCTBE, C BbIIAIOIIUMUCS MATEMAaTUUECKUMU OTKPBITUSIMU U UX aBTOPAMH.

YueOHbIl Kypc 00J1alaeT 3HAYUTEIbHBIM BOCIUTATEIBHBIM TOTCHIIMAIOM, KOTOPBIN
peayiu3yeTcsi Kak uepe3 ydeOHbI Marepuall, CHocoOCTBYIOUMI (OPMUPOBAHUIO HAYYHOIO
MHUpPOBO33pEHHUS, TaKk MW 4epe3 cHeuuduky yueOHOHl  JeATeNbHOCTH, TpeOylomen
IPOJODKUTEIbHOW  KOHLEHTPAallMd BHUMAaHUS, CaMOCTOATEIbHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJyYEeHHBII pe3yibTar.

B ocHoBe Meroauku oOydeHus anreOpe W HayalaM MaTeMaTUYECKOTO aHaiHu3a JIeKUT
JeSITeTbHOCTHBIM IPUHIUI 00y4eHusI.

B cTpykType yueOHoro kypca « Anrebpa U Hauajga MaTeMaTUYE€CKOTO aHAIN3a» BbIJCIICHBI
CIIeIyIOIINE COJIepKaTeNbHO-METOAMUecKe JHUHUU: «Yucna u BbrauciaeHus», «OyHKIUU U
rpaduxm», « YpaBHeHUS U HEpaBEeHCTBa», «Havana MmaremaTuueckoro ananmsay», « MHoOecTBa U
Joruka». Bce OCHOBHBIE COAEpKATEIBbHO-METOANYECKUE JIMHUM H3Yy4arOTCsl Ha NPOTSHKEHUU
JBYX JIeT oOydYeHHsI Ha ypOBHE CPEJHEro OOIIero oO0pa3oBaHMs, €CTECTBEHHO JOIONHSS JIPYT
JIpyra U TIOCTENIEHHO HAChIIAsCh HOBBIMH TeMaMu M paszzaenamu. JlaHHbI ydeOHBIH Kypc
ABIIIETCS. WHTETPaTHBHBIM, TIOCKOJIBKY OOBEAMHAET B cebe CcoJep)KaHue HECKOJIbKHX
MaTEeMaTHYeCKUX JUCIUIUINH, TaKUX Kak anreOpa, TPUrOHOMETPHs, MaTeMaTHYECKUI aHalu3,
TEOpUsT MHOXKECTB, MaTeMaTudeckas Jjioruka u apyrue. [lo mepe Toro kak oOydarommecs
OBJIaJIeBalOT BCE Oosiee IIMPOKHUM MaTEMaTHUECKUM allapaToM, y HHUX IOCJIEeI0BaTEIbHO
dbopMupyeTcsi U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKYH MOJEb pealbHOM
CUTyallld, MPUMEHSATh 3HAHUS, MOJIY4YEHHBIC MPU W3YYCHHUU y4eOHOro Kypca, U pelleHus
CaMOCTOSITENIEHO C(OPMYJIMPOBAaHHONW MaTeMaTHYeCKOH 3ajauu, a 3aTeM HHTEPIPETHPOBATH
CBOM OTBET.



ConepxatenpHO-MeTOANYEeCKast ~ JuHUSA  «Yucima W BBIYMCICHHS»  3aBepIIaeT
(opMHpOBaHUE HABBIKOB HCIOJIb30BAHMS JIEHCTBUTENBHBIX YHMCEI, KOTOpOE OBbLIO HAayaTo Ha
YpOBHE OCHOBHOro obuiero o0pasosanusi. Ha ypoBHe cpenHero ofiero obpazoBaHus ocoboe
BHUMaHUE yjessieTcs (OpMUPOBAHUIO HABBIKOB PAllMOHAIBHBIX BBIYMCICHHH, BKJIIOYAIOMINUX B
ce0s MCIIONIb30BaHUE PA3IMYHBIX (POPM 3aMUCH YHCIIA, YMEHHE JIeNaTh MPHUKHUIKY, BBIIOIHATH
NpUOIMKEHHBIE BHIYMCIICHUS, OLIEHUBATh YUCIOBBIE BBIPAXKEHUS, pad0TaTh ¢ MaTEMAaTUYECKUMHU
KOHCTAaHTaMU. 3HAKOMbIE OOYYaIOLIMMCS MHOKECTBA HATYypaJbHbBIX, LENbIX, PAllMOHAIBHBIX U
JEMCTBUTENBHBIX YHCEN JOTOIHAIOTCS MHOKECTBOM KOMIUIEKCHBIX 4HCEd. B KaXaoM U3 3TuX
MHOECTB PaCCMaTPHUBAIOTCSI CBOMCTBEHHBIE €MY CIIEIU(PHUSCKUE 3a0a4l M ONEPaLlu: ACTICHUE
HAlleJI0, ONEepUPOBAaHME OCTAaTKaMM Ha MHOYKECTBE LEJIBIX YHCeN, O0co0ble CBOICTBa
paLMOHATIBHBIX U UPPALMOHAIBHBIX YHCEN, apu(MeTHUeCKue Omepalyy, a TakkKe H3BJICUCHHE
KOpHS ~ HAaTypaJbHOM CTETNIEHM Ha  MHOXECTBE KOMIUIGKCHBIX  4YHcel.  braromaps
MOCJIEIOBATEIFHOMY  PAacIIMPEHHIO Kpyra HCIONB3yeMBIX YHCEl W 3HAaKOMCTBY C
BO3MOYKHOCTSIMM UX IPUMEHEHUS AJIS PELICHUs PAa3INYHbIX 3a7a4 (OpMHUPYETCs IpeACTaBICHNE
0 €JIMHCTBE MaTEMaTHKH KaK HayKd U e€ poJiu B IOCTPOESHUH MOJIEICH peaIbHOro MUpa, IMPOKO
UCTIONIB3YIOTCSl 0000IIEHIE U KOHKPETH3AIIHS.

Jluaus «YpaBHEHUS W HEPABEHCTBA» pEaM3yeTcs Ha MPOTSHKEHWH BCero oOydeHHs Ha
YpOBHE cpeaHero oouiero oOpa3oBaHus, IOCKOJIbKY B KaxaoMm paszene IIporpaMmel
IPEIyCMOTPEHO PEIIeHHEe COOTBETCTBYIOLIUX 3ajad. B pesynbTare oOyuaromuecs OBIIAIEeBAaIOT
pPa3NIMYHBIMM ~ METOJAMH  PEIEHHs]  PAIMOHAIBHBIX, HPPAIHMOHAIBHBIX, ITOKa3aTeIbHBIX,
JOTapuPMHUUECKUX U TPUTOHOMETPUIECCKUX YPaBHEHUH, HEPABCHCTB U CHCTEM, a TaKXKe 3ajad,
cojepxamux napamerpsl. [losyuyeHHble yMEHHS IIMPOKO HCHOJIB3YHOTCA IPU HCCIEIOBAHUU
(GYHKUIMH ¢ TOMOIIBIO POU3BOIHON, IPU PELICHUU MPUKIIAAHBIX 33]a4 U 33]a4 Ha HAXOXKICHUE
HanOOJBIINX U HAUMEHBIINX 3HaUeHUH (yHKuMU. JlaHHas couepikaTeNnbHas JIMHUS BKIIIOYAET B
cebsa Tarke (QOpPMHpPOBAHME YMEHHUH BBINONHATH pacuéTel 1Mo (opmynam, mpeodpa3zoBaHus
palMoOHAFHBIX, UPPANUOHATIBHBIX M TPUTOHOMETPUYECKHUX BBIPAKCHUH, 8 TaK)Ke BBIPAKCHHUH,
coJepXxalux creneHd M Jjorapudmel. briaromaps usyueHuro anreOpanyeckoro marepuana
OPOMCXOOUT JAlbHEHIIee pPa3BUTHE AITOPUTMUYECKOrO U aOCTPAKTHOIO  MBIIUICHUS
oOyuaromuxcsi, GOPMHUPYIOTCS HABBIKM JIEAYKTUBHBIX PACCYKICHHUN, pabOTHl ¢ CUMBOJIbHBIMU
dbopmamu, TpeACTaBICHNsT 3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHUJIC PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3pQeKTUBHbIE HHCTPYMEHTHI AJIS PELICHUs MPAKTHUECKUX U €CTECTBEHHO-
HaYYHBIX 3aja4, HarJIAAHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK sI3bIKa HAyKH.

ConepxaTenpHO-MeToANYeCKast TUHUS «DYHKIUU U TpaQUKM» TECHO NEepeIuieTaeTcs ¢
IPYTUMHU  JIMHUASMH ~ y9e0HOTO  Kypca, TIIOCKOJIBKY B KAaKOM-TO  CMBICTE  3amaér
[OCJIEIOBATENbHOCTh  U3yueHHMs  MaTepuana. V3ydyeHue  CTENEHHOM, IMOKa3aTelbHOM,
JOrapupMHUUECKON U TPUTOHOMETPUUIECKHX (PYHKIMH, UX CBOMCTB M IpadMKOB, UCIIOJIb30BaHUE
GYHKUMH Ui pemieHust 3aJad U3 OpYyTUX Y4eOHBIX TPEAMETOB M PEATbHOM JKU3HHU TECHO
CBSI3aHO KaK C MaTEeMaTHYECKAM aHAJHM30M, TaK U C pEIICHHEeM ypaBHEHHWH W HepaBeHCTB. [lpu
3TOM Oosbllloe BHUMAaHUE YyJenseTcss (OpMUPOBAHUIO YMEHHsS BbIpaxarb (HopMyJamMH
3aBHCUMOCTH MEXIY Pa3MUYHBIMU BEIMYMHAMH, HCCIEI0OBATh MOJYyUYeHHbIE (PYHKIUH, CTPOUTH
ux rpaduku. Marepuan STONW cOAEpKATENbHON JMHUM HAlleJ€H Ha pa3BUTUE YMEHUH U
HAaBBIKOB, MO3BOJISIONIMX BBIPAXKATh 3aBHCHMOCTH MEXIy BEIMYMHAMH B pa3iHyHOU (opme:
aHaJUTUUYEeCKOH, rpaduyeckoil u cinoBecHoH. Ero wusyueHwe crnocoOCTBYyeT pa3BUTHUIO
QITOPUTMUYECKOTO  MBILIUIEHHUS, CIIOCOOHOCTM K  OOOOIIEHWI0 U KOHKPETU3aIHH,
MCIIOJIb30BAHUIO aHAJIOTHH.



CopnepxarenbHas 1nHus «Havyana maTeMaTHyeckoro aHajan3a» IMO3BOJISIET CYIIECTBEHHO
paclIMpUTh KPyT KaK MaTeMaTHYECKHX, TaK M MPHUKJIATHBIX 3a]a4, JOCTYIHBIX 00y4arolumcs,
TaK KaK y HHUX IOSIBJIIETCSI BO3SMOXHOCTb CTPOUTH I'pauKU CIOXKHBIX (PYHKLUH, ONPEensiTh ux
HanOOJbIINE U HAUMEHBIINE 3HAUCHUS, BBIUUCIATE TUIOMAAN GUTYp U 00BEMBI TEJ, HAXOAUTh
CKOPOCTHM U YCKOpeHMsI mpoueccoB. JlaHHas cojepkaTelibHas JIMHUS OTKPBIBA€T HOBbBIE
BO3MOXHOCTH IIOCTPOEHHUSI MAaTeMaTHYECKUX MOJIeNIel pealbHbIX CHUTyaluid, IO03BOJISET
HAXOJIUTh HAWIyyllee pelIeHHEe B NPUKIAIHBIX, B TOM YHCJIE COLUAIBbHO-IKOHOMHYECKUX,
3ajjayax. 3HAKOMCTBO C OCHOBAaMM MAaTEMAaTHYECKOI'O aHajlu3a CIIOCOOCTBYET PAa3BUTHIO
abCcTpakTHOr0, (HOPMAIBHO-JIOTHYECKOIO0 U KPEAaTUBHOTO MBbIIUIEHUS, (OPMUPOBAHUIO YMEHUN
pacrio3HaBaTh IPOSIBICHUS 3aKOHOB MaTeMaTHKH B HayKe, TEXHUKE U UCKyccTBe. OOyydaronuecs
Y3HAIOT O BBIJAIOIIUXCS PE3yJIbTaTax, HOJYUYEHHBIX B XO/I€ PA3BUTUS MATEMATUKU KaK HAyKH, U
00 ux aBTOpax.

CopepxarenbHo-MeTOAMYECKass JIMHUA «MHOXKeCTBa U JIOTMKa» BKIIOYaeT B cels
JJIEMEHTBl TEOPUM MHOXECTB M MaTeMaTU4ecKOM JIOTMKH. TeopeTHKO-MHO)KECTBEHHbIE
IpPEJCTaBICHUs] MPOHU3BIBAIOT BECh KypC IIKOJBHOW MaTeMaTUKU W MpeularaloT Hambosee
YHHUBEPCAIbHBIN S3bIK, OOBEIMHSIOMMN BCE pa3feibl MAaTeMAaTUKU U €€ MPHIOKCHHH, OHH
CBA3BIBAIOT pa3Hble MATEMATUYECKUE NUCLUUIUIMHBI U UX IPUIIOKEHUS B equHoe 1enoe. [lostomy
BRXHO JIaTh BO3MOXXHOCTb O0OydarolleMycsi MOHMMAaTb TEOPETUKO-MHOXKECTBEHHBIN S3BIK
COBPEMEHHOM MaTeMaTHUKH M HCIIOJIb30BaTh €ro JJsl BBIPAXKEHUS CBOUX MbICHEH. [[pyrum
BOXHBIM MPU3HAKOM MaTEeMAaTUKU KaK HAyKW CJeIyeT MPU3HATh CBOWCTBEHHYIO € CTPOroCTh
00OCHOBaHMH U  CJEJOBAHUE ONPENENEHHBIM IpaBWJIaM IIOCTPOCHHS  JIOKA3aTEIbCTB.
3HaKOMCTBO C 3JIEMEHTaMHM MaTeMaTHYeCKOH JIOTMKH CIIOCOOCTBYET DPa3BUTUIO JIOIMUYECKOIO
MBILIEHUS] 00YYaroIuXcsl, NO3BOISIET UM CTPOUTh CBOM PACCYXkJIEHHUS Ha OCHOBE JIOIMYECKHX
npaBui, GOPMUPYET HABBIKM KPUTHYECKOTO MBIIICHHS.

B yueOHoM Kypce «Anrebpa M Hayaja MaTEeMaTUYECKOTO aHAIN3a» MPUCYTCTBYIOT
OCHOBbl ~ MAaT€MaTU4YEeCKOTr0  MOJENUPOBAaHHUSA, KOTOpPblE€  TPU3BaHbl  CIHOCOOCTBOBATH
(OpPMHPOBAHUIO HABBIKOB IIOCTPOEHUS MOJIENEN pealbHbIX CHUTyalludd, HCCIEIOBAHUSA ATHUX
MoJieJIell C TOMOIIbIO ammapara anreOpbl M MaTeMaTHYeCKOTO aHaliu3a, WHTEepHpeTalnuu
IIOJlyYEHHBIX PE3yJIbTaTOB. Takue 3aJaHMs BIUIETEHbl B KaXKIbI W3 pa3/eloB MPOTrpaMMBbl,
MOCKOJIbKY BECh MaTepuajl y4eOHOro Kypca IIMPOKO MCHOJB3YEeTCs AJI PEIleHUs] MPHUKIAaIHBIX
3agad. Ilpm pemieHMM peanbHBIX MPaKTHUECKUX 3a7ad  OOydYarolluecss pa3BUBAIOT
HaOJI01aTeIbHOCTh, YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, abCTparupoBaTbCs, HCIOIB30BAThH
aHaJIOTHIO, 0000IIaTh M KOHKPETH3MPOBATh MpooOiieMy. JlearenbHOCTh M0 (OPMHPOBAHUIO
HABBIKOB PEIlICHHUs MPUKIAIHBIX 33]]a4 OPraHU3YyeTCsl B MpoLiecce U3YyUeHHs BCeX TeM y4eOHOTo
Kypca «Anredpa 1 Hauasa MaTeMaTHYECKOTO aHAIIN3a.

Ha u3yuenue yuebHoro kypca «Anredpa u Hayajna MaTeMaTHYECKOTO aHAIN3a» OTBOJAUTCS
272 ygaca: B 10 xmacce — 136 gacoB (4 uyaca B Hezneno), B 11 kmacce — 136 yacoB (4 vaca B
HEJIEINI0).



COJAEP/)KAHUE OBYYEHUA

10 KJIACC

Yucia v BbIYMCICHUSA

Panmonanbueie yncina. OOBIKHOBEHHBIE U JIECATUYHBIE OPOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoaudeckue apodu. Ilpumenenne apoOeii 1 MPOLEHTOB IS pEIIeHUs TPUKIIAIHBIX 3a7a4 U3
Pa3JIMYHBIX OTpaciiell 3HAaHUN U PeaJbHON KU3HHU.

JlelicTBuTenpHble yKcna. PanyoHalbHble U MppalMOHANbHbIE YMCIa. ApH(pMETHYECKHUE
OIepalyy ¢ JEUCTBUTEIBHBIMU 4YUCIAaMUA. MOIYJIb NEUCTBUTEIBHOIO YHUCJIA U €ro0 CBOMCTBA.
[TpuOnk€HHbIE BBIYMCICHUSA, IMpaBWJIa OKPYIJIEHMs, TPUKUIKA U OLEHKa pe3yJbTara
BBIYMCIICHUM.

Crenenb ¢ nenbM nokasateneM. bunom Herotona. Vicnonp3oBanue noaxosieit popmbl
3alMCH JEHCTBUTEIBHBIX YUCEN JUIS PELICHUs TPAKTUUECKUX 33]1a4 U IIPEICTAaBICHMSI JaHHBIX.

ApudmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHHU U €ro CBOICTBA.

CreneHp ¢ palMOHAJIBHBIM IIOKa3aTeleM U €€ CBOMCTBA, CTENEHb C JACHCTBUTEIbHBIM
IIOKAa3aTEJIEM.

Jlorapudwm yucna. CoiicTBa orapudma. JlecaTHIHbIE H HATypaTbHBIC JIOTapU(MBI.

CuHyc, KOCHHYC, TaHI'€HC, KOTAaHI'€HC YMCIIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC U
apKTaHI€HC YHUCIIOBOIO apryMeHTa.

YpaBHeHus U HepaBEeHCTBA

ToxnmecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YPaBHEHHUS.
PaBHOCWIIbHBIE ypaBHEHUSI U ypaBHEHUSA-CleIcTBUSA. HepaBeHCTBO, pelieHne HepaBeHCTBaA.

OCHOBHBIE METO/Ibl PELICHUS LEIbIX U JPOOHO-pallMOHATIBHBIX YPAaBHEHUN U HEPaBEHCTB.
MHorounessl OT OJHOM IEpeMEHHOM. JleleHue MHOro4jeHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. MHorousnens! ¢ nensivu koddduuuentamu. Teopema Buera.

[TpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUM, COJIEPKAINX CTENEHU U KOPHHU.

HppanuonaneHele  ypaBHeHUs. OCHOBHBIE METOABl PELICHHWS  HPPaLUOHAIBHBIX
YPaBHEHHUH.

[ToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PELICHUS [10KA3aTEIbHBIX YPABHEHUH.

[IpeoOpa3oBaHue BbIpaXeHHH, ColepKaluX Jorapudmsl.

Jlorapupmuueckue ypaBHeHHMA. OCHOBHbIE METOJbl PEIIEHHUS JOrapupMHUUECKUX
YPaBHEHHUHU.

OcHoBHBIE TpUrOHOMEeTpHYeckre (opmyinbl. [IpeoOpazoBaHne TPUTOHOMETPUUYECKUX
BBIpAKECHMI. PellieHre TpuroHoMeTpu4eCKuX YpaBHEHHM.

Pemienne cucteM JHMHEHMHBIX ypaBHEHHMM. Marpuiia CUCTeMbl JIMHEHHBIX ypaBHEHUH.
Onpenenurens MaTpulpl 2X2, €ro reOMETPUUYECKHH CMBICI M CBOWCTBA, BBIYUCIIEHUE €T0
3HAYEHUs, IPUMEHEHNE OIPENEIUTENS JUIsl PEIIEHUsI CUCTEMbI JIMHEWHBIX YpaBHEHUH. Pemienne
MPUKIATHBIX 337]a4 C MMOMOUIbIO0 CUCTEMBI JIMHEWHBIX ypaBHeHUH. VccrienoBanue nocTpoeHHON
MOJIEJIH C MTOMOIIBI0 MAaTPHIL U ONIPEAEIUTEINIEH.

[TocTpoeHne MaTeEMaTHUECKUX MOJENIEH PEAJbHOM CUTYallMH C TMOMOINBIO YPABHEHMH U
HepaBeHCTB. [IpuMeHeHne ypaBHEHHH M HEPAaBEHCTB K PEIIECHUI0 MaTeMaTHYECKHMX 3ajad U
3a]a4 U3 pa3IMYHbIX 00JacTel HayKu U peabHOM JKU3HH.

DyHKIUH U TPaGuKU

OyHkuus, crnocodbl 3amaHus QyHKuuH. B3anMmuHO oOpaTHble (yHkimu. Kommosuims
¢ynkuuit. ['paduk pyHKumu. DnemMeHTapHbIe Ipeodpa3zoBaHus TpapuKoB QyHKITHIA.

Ob6unacTp omnpeaeneHuss ¥ MHOXKeCTBO 3HaueHUi ¢yHkuuu. Hynu pynkuuun. IpomexyTtku
3HAKOMOCTOsHCTBA. UETHbIe M HeuéTHble (yHKImu. [leproanueckue Qynkumu. IIpomexyTku
MOHOTOHHOCTH (YHKIMU. MakcuMyMbl 1 MUHUMYMBbl QyHKUIuH. Hanbomnbiiee U HauMeHbIee
3Ha4YeHUs QYHKIIMU Ha IPOMEKYTKE.



JluHeliHas1, KBapaTUIHAS U JPOOHO-THMHEHHas (YHKIHUU. DJIeMEHTapHOE UCCIICAOBAHNE U
MOCTPOEHUE UX TpaUKoB.

Crenennas (pyHKIMs C HATypajdbHBIM W IIeJBIM Moka3areneMm. EE cBoiicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHsS N-0il cTemeHW Kak (pyHKIMHU OOpaTHON CTENEHU C HaTypaJbHBIM
[IOKa3aTEJIEM.

[TokazarenpHas U Jorapudmudeckas GyHKIUH, UX cBOicTBa U rpaduku. Vcnoiap3oBanne
rpa¢ukoB PYHKITUHN I pEIICHUS] ypaBHCHH.

TpuronomeTpuyeckass OKpPYXHOCTb, ONpEIEICHUE TPUTOHOMETPUYECKUX (PyHKUIUN
YHUCJIOBOI'O apryMEHTA.

@OyHKIMOHAIbHBIE 3aBUCUMOCTH B peaJIbHBIX MPOIECcCcax U ABJIEHUSAX. ['paduku peasbHbIX
3aBUCUMOCTEH.

Hayana maTremMaTH4ecKoro aHajaimsa

ITocnenoBaTeabHOCTH, CIIOCOORI 3aaHUs MOCeg0oBaTeIbHOCTEH. MeTo I MaTeMaTUIECKON
WHAYKIMA. MOHOTOHHBIE M OTpaHUYEHHBIE ITOCIIEIOBATEIBLHOCTH. VICTOpUS BO3HHKHOBEHUS
MaTEeMaTHYECKOro aHaJIM3a KaK aHalln3a OECKOHEUHO MaJIbIX.

Apudmernueckass M reomeTpuueckas —mporpeccud. beckoHeyHo — yObIBaromas
reomeTpuyeckas nporpeccusi. Cymma 0eCKOHEUHO YOBIBAIOLIEH T'€OMETPHUECKON MPOTrPEeCcCHH.
JIMHEeWHBII M AKCHOHEHUHAIbHBIM pocT. Yucno e. @opmylsia CIHOXKHBIX IPOLIEHTOB.
Hcnonb3oBaHue MPOrpeccuu A pEUIeHUs] PealIbHbBIX 3a7a4 IPUKIIaJHOTO XapaKTepa.

HempepbiBHble (QyHKIMM ¥ UX CBoWcTBa. TOUYKM pa3pbiBa. ACHUMOTOTHI TpadUKOB
¢ynkuuii. CBoiicTBa ()yHKIHMI HENPEPHIBHBIX Ha OTpe3ke. MeTOo[ MHTEPBAJIOB JUISl PEIICHUS
HepaBeHCTB. [IpruMeHeHne CBOMCTB HENPEPHIBHBIX QYHKIUH IS peleHus 3a/1a4.

[lepBas u BTOpas npousBoaHbie GyHKuuU. Onpenenenue, reoMeTpudecKuil U Gu3nIecKui
CMBICIT IPOM3BOAHOM. YpaBHEHUE KAacaTeNbHOU K rpaduKy QyHKIIHH.

[TpousBomHbIe dMeMeHTapHbIX QyHKUIUH. [Ipon3BoaHas CyMMBbI, IPOU3BEACHHS, YaCTHOTO
Y KOMITO3UIINH (PYHKITUH.

MHoxecTBa M JIOTUKA

MHOXxecTBO, onepaly HajJ MHOXKECTBAMU M UX CBOMcCTBa. J(narpammel Diliepa—BeHHa.
IIpuMeHeHne TEOPETUKO-MHOKECTBEHHOIO anmapara JJIsd ONHCAaHUs PEANbHBIX IMPOLECCOB U
SBJICHUH, IPU PELICHUH 3a/1a4 U3 APYTUX YUeOHBIX IPEIMETOB.

Onpenenenune, TeopeMa, CBOHCTBO  MaTeMaTHYECKOro  OOBEKTa,  CIEACTBHE,
JI0Ka3aTelIbCTBO, PABHOCUJIbHBIE YPABHEHUSI.

11 KUIIACC

Yucia v BbIYUCTCHUSA

Harypanbasle u nensle uucna. IIpuMeHeHue NPU3HAKOB JAETUMOCTH IIE€NIBIX YHCEN,
HaubOonbmui obmuit nenurens (nanee — HOJl) u Haumensiiee obmee kpatHoe (nanee — HOK),
OCTaTKOB IO MOJYJII0, airopuT™Ma EBKnHia 11 peleHuns 3a1a4 B LEJIbIX YUCIIAX.

KommuiekcHple 4mcna. AnreOpandeckas W TpUTOHOMETpuUdeckas (OpMBI  3aluch
KOMITJIEKCHOTO YHcia. Apru(MeTHYecKrue orepanun ¢ KOMIUIEKCHBIMU dnciaMu. M3o0paxenue
KOMIUIEKCHBIX YHCEJ Ha KOOpIMHATHOM MtockocTh. @opmyna Myaspa. KopHu N-oii cTenenu u3
KOMIUIEKCHOTO uwucina. [IpruMeHeHHe KOMIUIEKCHBIX YHCeN IS pelieHds (GU3NYECKUX |
FeOMETPUUYECKHX 3a/1au.

YpaBHeHus1 1 HEPABEHCTBA

CucremMa u COBOKYITHOCTh YPaBHEHUN U HEPaBEHCTB. PaBHOCHIIbHbBIE CUCTEMBI U CUCTEMBI-
ciencTBusi. PaBHOCUIIbHBIE HEPABEHCTBA.

OT160op KOpHEW TPUTOHOMETPUUYECKHX YPaBHEHHH C MOMOIIBI0 TPUTOHOMETPUUECKOU
OKPY’KHOCTH. PelieHue TpuroHoMeTpuuecKuxX HEpaBeHCTB.

OCHOBHBIE METO/IBI PEIICHUS TOKA3aTEIbHBIX U JIOTapH(PMHUIECKIX HEPABEHCTB.



OcCHOBHBIE METO/IbI PEILICHUSI UPPALIMOHATIBHBIX HEPABEHCTB.

OcHOBHBIE =~ METOJBl  pEIIEHUS CUCTEM U  COBOKYIHOCTEH  pallMOHAJIbHBIX,
UppalMOHATIBHBIX, IOKA3aTEIbHbIX U JIOTapU(PMUUECKUX YPABHECHHH.

YpaBHEHMs1, HEPAaBEHCTBA U CUCTEMBI C ITAPAMETPAMH.

IIpuMeHeHne ypaBHEHHUI, CUCTEM U HEPABEHCTB K PELIEHUI0 MAaTEMaTHUYECKUX 3a7ad U
3aJa4 M3 PaA3IMYHBIX OO0JIACTeH HAayKd W pPEATbHOM JKW3HU, WHTEPIPETANUs MOTyYCHHBIX
pE3yJIbTaTOB.

DyHKIUH U TPaGuKU

I'padux xomnozuuuu QyHkuui. ['eomerpuueckue oOpa3bl ypaBHEHHN M HEPaBEHCTB Ha
KOOPAWHATHOW INIOCKOCTH.

Tpuronomerpudeckue GyHKIHUU, UX CBONCTBA U TPaPUKH.

['paduueckue MeToAbl pELICHUS ypaBHEHHH M HepaBeHCTB. ['paduueckue MeTomabl
pelleHus 3aa4 ¢ HapaMeTpaMH.

Hcnonp3zoBanue rpadukoB (PYHKIUN 17 HCCIEIOBAHUS TPOILIECCOB M 3aBUCHMOCTEH,
KOTOPbIE BO3HUKAIOT P PEIICHUH 3a/1a4 U3 APYTUX y4EOHBIX MPEJAMETOB U PEalbHOM KU3HHU.

Hauyana maTeMaTH4yecKoro aHajimsa

[TpuMeHeHne MPOU3BOIHON K UCCIIEAOBAHHUIO ()YHKIIUKA HA MOHOTOHHOCTD M KCTPEMYMBI.
Haxoxnenre HanbobIIero 1 HaMMEHbIIEro 3HaYeHU HelpepbIBHON (DYHKIIMU Ha OTPE3KE.

[IpuMeHeHre TNPOM3BOMHOM I HAXOXKACHHWS HAWIYUYLIETO pEIIEHUS B IPUKIAJHBIX
3ajadax, Ui OIpPENENIEHUs] CKOPOCTH U YCKOPEHHUs Ipoliecca, 3aJaHHOro (Gopmyiioi wiu
rpauKoMm.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO MepBoOOpa3HbIX. [lepBooOpasHbie AIeMEHTApHBIX
¢Gyskuuii. [IpaBuia HaxoX/1€HUS IEPBOOOPA3HBIX.

Wuterpan. I'eomerpuueckuii cMpIci UHTErpajia. BelunciaeHue onpenein€éHHoro HHTerpana
no ¢popmyne Hetorona-Jleitbauna.

[IpumeneHue wuHTErpaia A HaXO0XACHUSA IUIOMIAAEH IUIOCKUX (Uryp u o0bEMOB
F€OMETPUYECKHX TEIL.

[Tpumeps! pemenuit auddepeHnranbHbIX ypaBHeHHA. MaTeMaTHuecKoe MOIEIMPOBAHUE
peabHBIX MPOLIECCOB ¢ MOMOIIBIO AU PepeHInaNbHBIX YPaBHEHUH.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATHYECKOI'O AHAJIU3A» (YIJIYBJEHHBIA YPOBEHDB) HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIbTATHBI

1) rpaxxaIaHCcKOro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOW TMO3UIIMK  OOy4Yaromerocs Kak aKTHUBHOTO |
OTBETCTBEHHOI'0 4JIEHAa POCCHMCKOro OOIIECTBA, MPEACTABIEHHE O MaTEeMaTHYECKHX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHUH, NpPOIEAYyp TPakIaHCKOTO O0OIecTBa
(BBIOOpPBI, OMPOCHI U APYTOE), YMEHHUE B3aUMOJCHCTBOBATH C COIMAILHBIMH WHCTUTYTaMH B
COOTBETCTBUU C MX (PYHKIIUSIMHU U HA3HAYCHHEM;

2) NaTPUOTHYECKOT0 BOCIMTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON TPasKIaHCKON MIACHTUYHOCTH, YBAXKEHUS K MPOILUIOMY U
HACTOAILLIEMY POCCHUMCKOM MaTeéMaTUKH, LIECHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCUHUCKUX
MaTeMaTUKOB M POCCUHCKON MAaTeMaTHYECKOW IIKOJIbI, WCIOJb30BAHHE 3THX IOCTHKCHUU B
JIpYTrUX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHUKHU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAHME JYXOBHBIX IICHHOCTEH  POCCHUHCKOro  Hapona, cHOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, dTHUECKOTO TMOBEICHHMSI, CBI3aHHOTO C MPAKTHUYECKUM IPUMEHEHUEM
JOCTH)KCHUM HAyKHM W JESTENbHOCTbIO YYEHOIO, OCO3HAHME JMYHOIO BKJIAJa B IOCTPOEHHUE
YCTOWYUBOTO OyIyIIEro;

4) 3¢TeTHYECKOI0 BOCIIUTAHUSA

ACTETUYECKOE  OTHOIIEHWE K  MHUpPY, BKJIIOYas  OCTETUKY  MaTeMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, peUIeHWH, pacCyXIEeHUH, BOCIPUUMYUBOCTh K
MaTE€MaTUYECKUM acleKTaM pa3jIu4yHbIX BUJOB UCKYCCTBA;

5) pu3uvecKkoro BOCIMTAHUSA:

c(hOpMHUPOBAHHOCTh YMEHHUS MPUMEHSATh MATEMATHUECKHUE 3HAHMS B MHTEPECax 370pPOBOTO
u 0e3omacHoro o0pa3a >KU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370POBBIO (310pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHIATUN U OTAbIXA, pErysipHas (pusnueckasi akTHBHOCTB),
buznYeCcKoe COBEPILIEHCTBOBAHHE MPH 3aHATUSX CIIOPTUBHO-03/I0POBUTENBHOMN 1EATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPY/y, OCO3HaHHME IICHHOCTH TPYAOTIO0MS, HHTEPEC K Pa3IndHbIM chepam
npohecCHOHaNbHOM AesITeNbHOCTH, CBS3aHHBIM C MAaTEMAaTUKOW U €€ MPUIOKEHUSIMH, YMEHUE
CoBepIIaTh OCO3HAHHBIA BBIOOp Oyaymied mnpodeccu U peaTu30BbIBAaTh COOCTBEHHBIE
JKU3HEHHBIC TIUIAHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaTEMaTHYeCKOMY OOpa3oBaHUIO U
caM000pa30BaHMIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTHBHOMY yYaCTHIO B PEUICHUH
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKOW HAIPaBJIECHHOCTH;

7) IKOJIOTHYECKOr0 BOCIIMTAHUS

c(hOpMUPOBAHHOCTh  JKOJIOTMUECKOW KYJBTYphbl, TOHUMAHHUE BIUSAHHUS COILMAJIBHO-
SKOHOMHUYECKHX TIPOIIECCOB HAa COCTOSHHE TPUPOJHONM W COLMAIBHON Cpelbl, OCO3HAHHE
I00aNbHOTO  XapakTepa  AKOJOTMYECKUX  MpoOJieM, OpHeHTalus Ha  [pUMEHEHHe
MaTEeMaTHYECKUX 3HAHUW ISl pelIeHHs 3a7a4 B 00JacTH OKPYIKAIOIIEH Cpellbl, MIIaHUPOBaHUE
MOCTYTIKOB ¥ OLIEHKU UX BO3MOXKHBIX TOCIIEICTBUN ISl OKPYKAIOIIEH CPEIbl;

8) HeHHOCTH HAYYHOI0 NO3HAHHUSA:

c(OpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKH U OOIIECTBEHHOW MPaKTUKH, TOHHMMaHHWE MAaTeMaTH4YeCKOW HayKH Kak cepbl
YEeJI0OBEUECKOU JESITEIIbHOCTH, ITANOB €€ Pa3BUTHUS U 3HAUUMOCTHU ISl Pa3BUTHSI IIUBUIIU3ALINH,
OBJIQJICHHE SI3BIKOM MAaTeMAaTHKUA MU MaTEeMaTHYECKOHN KyJIbTYypOi KaK CPEJCTBOM MO3HAHUS MHPA,
TOTOBHOCTh OCYILIECTBIISATh IPOEKTHYIO U UCCIEN0BATENbCKYIO IEATEIbHOCTh HHAUBUAYAIBHO U
B IpyIIIIE.



METAIIPEJMETHBIE PE3YJIbTATBI
ITo3naBaTebHBIC YHHBEPCAJIbHbIC YUeOHbIC 1eHCTBUS

ba3oBble Jlornyeckue 1eMcTBUA:

BBISIBJISAITh M XapaKTEPU30BaTh CYILIECTBEHHbIE MPHU3HAKM MaTEeMaTHUYeCKHX OOBEKTOB,
NOHATHHM, OTHOWICHMH MEXIy MOHATHAMH, (POPMYJIHUPOBATH ONpEACTCHHUS IOHATHH,
yCTaHABJIMBATh CYIIECTBEHHBIH NpPHU3HAK KIACCU(PHUKAIMHA, OCHOBAHHUSA Ui OOOOIICHHUS H
CPAaBHEHHMS, KDUTEPHUH IPOBOAUMOIO aHAJIN3A;

BOCIIPUHUMATh, (OPMYJIHPOBAaTh M NPeoOpa3oBbIBaTh CYXICHHS: YTBEpAUTEIbHBIE U
OTpULATENbHbIE, EAMHUYHBIE, YACTHBIE U OOLIUE, YCIOBHBIE;

BBISIBJISITH MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U NMPOTHBOpEYMs B (akTax,
JAHHBIX, HAOMIONEHUSX W  YTBEPKICHUAX, IpellaraTb KpUTEpUU JJs  BBIABICHUSA
3aKOHOMEPHOCTEN U IIPOTUBOPEYUL;

JIeNaTh BBIBOJBI C HCIOJB30BAHHWEM 3aKOHOB JIOTMKHM, JEAYKTUBHBIX M HHIYKTHBHBIX
YMO3aKIOYeHUH, YMO3aKIIIOUEHUH 10 aHAJIOTHH;

IPOBOJUTH CAMOCTOSITEIBHO J0Ka3aTelIbCTBA MAaTEMAaTUUECKUX YTBEPXKAECHUH (MpsMble U
OT IIPOTUBHOIO), BBICTpAaUBaThb ApPIyMEHTALUIO, INPUBOJUTH IPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYKIICHHS U BBIBOBI;

BbIOMpaTh crHoco® pemieHus y4yeOHOM 3afaud (CpaBHMBAThb HECKOJBKO BapHaHTOB
pewieHus, BbIOMpaTh Haubojee MNOAXOAALIMM ¢ YYETOM CaMOCTOSTEIbHO BBIJCICHHBIX
KPUTEPHEB).

Ba3zoBrbIe ucciaenoBareJaLCcKue AeliCTBHA:

HCIIOJIb30BaTh BOIIPOCHI KaK MCCIIE0BATEIbCKUI MHCTPYMEHT MO3HAHUA, (OPMYJIUPOBAThH
BOINPOCHI, (PUKCUPYIOIIME NPOTHBOpEYHE, NpOOJEeMy, YCTaHABIMBATh HCKOMOE M JAaHHOE,
(bopMHpOBATH THIIOTE3Y, APT'YMEHTHUPOBATH CBOIO MTO3UILIMI0, MHEHHE;

IIPOBOJAMTH  CaMOCTOSITEJIbHO  CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEJOBAaHHME IIO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro OOBEKTa, SIBJCHHUS, IPOLECCA, BBIABICHUIO
3aBUCUMOCTEN MEXly 00bEKTaMHU, IBJICHUSIMHU, IIPOLIECCAMU;

CaMOCTOATENIBHO (hOpMYIUpPOBaTh 00OOIIEHNS U BBIBOJIBI 10 pe3yJibTaTaM MPOBEIEHHOTIO
HaOJI0IeHUS, UCCIIEI0BAHMS, OLIEHUBATH JIOCTOBEPHOCTh IOJIyYE€HHBIX PE3yJIbTaTOB, BHIBOJIOB U
0000111eHMIT;

MIPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHUE IMpoOIlecca, a TAK)Ke BbIIBUTaTh MPEIIOI0KEHUS O
€ro pPa3BUTHH B HOBBIX yCIIOBUSX.

PabGora ¢ undgopmanmeii:

BBISIBIISITH JE€PUIUTH MHPOPMALIMH, JAHHBIX, HEOOXOIUMBIX I OTBETAa Ha BOMPOC H IS
pellIeHus 3a1auH;

BBIOMpaTh HMHPOPMALMIO W3 MCTOYHMKOB  pa3jIM4YHBIX THUIIOB, AHAJIM3MPOBATH,
CHUCTEMATH3HpPOBaTh W HHTEPIPETUPOBATh MHGOPMAIMIO PA3IUYHBIX BUAOB U (opMm
IIPEJICTaBICHHUS;

CTPYKTypUpoBaTh  MHGOpMAalLMIO, MPEACTaBIATh €€ B  PasIMYHBIX  (Qopmax,
WITIOCTPUPOBATh I'paUuecKu;

OLICHUBATh HAAEKHOCTh MH(OPMAIMM IO CaMOCTOSTENbHO  C(HOPMYINPOBAHHBIM
KPUTEPUSIM.

KoMMmyHHKaTHBHBbIE YHUBEpPCAJIbHBIE YUeOHbIe 1eliCTBUSA

Oo0menue:

BOCHpI/IHI/IMaTI) 148 q)OpMy.HI/IpOBaTI) CY)K,Z[GHI/ISI B COOTBETCTBHUH C yCJIOBI/ISIMI/I n nuejrsiMu
06HleHI/I${, SICHO, TOYHO, FpaMOTHO BI)Ipa)KaTI) CBOKO TOLIKy 3peHI/I$I B yCTHBIX U IIMCBMCHHBIX
TEeKCTaX, JaBaTh IOSICHEHUS 110 XOJy pelIeHUs 3aJadyd, KOMMEHTHPOBAaTh TOJyYCHHBIN
pe3yibTarT;



B XOJI¢ OOCY’KIEHHs 3aJaBaTh BOIIPOCHI MO CYIIECTBY OOCYXJAaeMOH TeMbl, MPOOIEMBI,
perraemMoil 3a7auM, BbICKA3bIBAaTh MJEH, HAICJICHHbIC HA MOUCK PELICHUs, COMOCTaBIATh CBOU
CYXXJICHUSI C CYXXICHUSIMU JPYTHX YYACTHUKOB JHayora, 0OHApyKUBaTh Pa3iMuue M CXOJICTBO
MO3UIHI, B KOPPEKTHOH opMe hopMyIIHPOBATH Pa3HOTIACHS, CBOM BO3PAXKECHUS;

MPEJCTaBIATh PE3yNbTaThl PEUICHHUS 3a/ladyd, SKCIEPUMEHTa, HMCCIEAOBaHUS, MPOCKTa,
CaMOCTOSITENILHO BBIOMpAaTh (opMaT BBICTYIUICHUS C Y4€TOM 3aJad TPE3CHTAlUd |
0COOEHHOCTEHN ayJUTOPHH.

PeryasiTuBHble yHUBEpCcaJIbHbIE YUeOHbIE 1eliCTBUSA

Camoopranusauus:

COCTaBIIAATh IUIAH, AJITOPUTM PEIICHHUS 3a7aud, BBIOUPATHh CIIOCOO pEHIeHUS C Y4ETOM
UMEIOIINXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH
BapHaHThI pEUICHH ¢ y4€TOM HOBOM MH(OPMALIUU.

CaMOKOHTPOJIb, SMOLHOHAJIbHBIH MHTEJIEKT:

BJIQ/ICTh HAaBBIKAMH MMO3HABATEIBHON pe(ICKCUU KaK OCO3HAHUSI COBEPIIAEMbIX JCUCTBUN
U MBICIUTENbHBIX TPOIECCOB, HX PE3YyJbTaTOB, BIJAJETh CIHOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIpoliecca U pe3yJibTaTa pelleHrs MaTeMaTHUeCKOH 3aauu;

NpEeABUACTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHMKHYTh HpPH PELICHUM 337a4H, BHOCUTH
KOPPEKTUBHI B JICATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWJACHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3ysibTaTa LEIM M YCIOBHUSIM, OOBICHATH MPUUUHBI
JOCTHKEHHUS] WM HEAOCTH)KCHHS PE3yJbTAaTOB JAEATeIbHOCTH, HAXOAWUTh OIIHUOKY, [aBaTh
OLIEHKY ITPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eTEIbHOCTD:

MOHMMATh U MCMOJb30BaTh MPEUMYIIECTBA KOMAHIHON U WHIAMBUAYaIbHONH pabOThl MpuU
pelleHnr Yy4deOHBIX 3a/ay, NpPUHUMATh IeJlb COBMECTHOM JEATEIbHOCTH, IUIaHUPOBATH
OpTraHMU3aII0 COBMECTHOW paboThl, pacmpelneisTh BUABI pabOT, JOrOBapUBaTLCSA, 00CYXKIaTh
MIPOIIECC W PE3YJIBTAT PadOTHI, 0000IIaTh MHEHUS HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPyNmHoBBIX (popmax paboTel (0O0CYyXIeHUs, OOMEH MHEHHM, «MO3TOBBIE
HITYPMbD» M HHBIE), BBIIOJIHATH CBOI 4acTh pabOThl U KOOPAMHUPOBATH CBOM JIEHCTBUS C
IPYTMMH YJI€HaMH KOMAaHbl, OLIEHMBAaTh KAaueCTBO CBOEr0 BKJaga B OOMIMIA MPOIYKT IO
KpUTEpUsM, CHOPMYJIUPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBUSI.

INPEAMETHBIE PE3YJIBTATHI

K xonmy oOyuenus B 10 kJjacce oOy4aroIIMiCsl MOMYYHUT CIEAYIOIIME NpEeIMETHBIE
pe3yJbTaThl MO OTAENBHBIM TeMaM paboueil mporpamMMbl yueOHOTO Kypca «Anredpa W Havasa
MaTE€MaTHYECKOTO AHAIIA3a»:

Yuciia 1 BbIYUCICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATUAMU: PAMOHAIBHOE YHUCIIO, OECKOHEUHAsl ePUOUECcKast
NpoOb, TPOIEHTHI, WPPAIMOHAIEHOE YHUCIO, MHOXKECTBA PAIMOHAIBHBIX U JCWCTBUTEIHHBIX
4yuCel, MOYJIb JEHCTBUTEIBHOTO YUCIIA,

HOPUMEHSATH IpOOU U MPOLEHTHI [yl PELIeHHs MPUKJIAIHBIX 3a/1a4 U3 pa3IuYHbIX OTpaciiei
3HAHUU U pEAIbHOU KU3HH;

IPUMEHATh NPUONIMKEHHBIE BBIYMCICHUS, MpaBWJIa OKPYTJIEHUS, NPUKHUIKY M OLEHKY
pe3yJibTaTa BEIYMCIICHU;

CBOOOJITHO ONEpUpPOBAaTh IOHATHEM: CTENEHb C IEJIbIM IIOKa3aTeleM, HCIOIb30BaTh
HOIXOAALIYI0 (OpMY 3amHCH JAEUCTBUTEIBHBIX YMCEN JJISi pEIleHUs MPAKTHYECKUX 3ahad U
IIPE/ICTABJICHNS TAHHBIX;

CBOOOHO ONEPUPOBATH MOHATHEM: apUPMETUUECKUN KOPEHb HATYpalIbHOMN CTETIEHU;

CcBOOOJTHO ONEPUPOBATH MOHATHEM: CTENIEHb C PAllMOHATILHBIM I10Ka3aTelIeM;



CBOOOZHO OMEpUPOBATH MOHATHSAMH: JOrapudM 4Yucia, ACCATHUYHbIE W HATypaJbHbIC
J0TapuQMBbl;

CBOOOZHO OMNEpPUPOBATH IMOHATHSMHU: CHUHYC, KOCHUHYC, TAHT€HC, KOTAaHT€HC YHMCIIOBOIO
apryMeHTa;

ONEPUPOBATH MOHATUSMU: APKCUHYC, APKKOCHUHYC U aPKTAHI'€HC YHCIIOBOTO apryMEHTA.

YpaBHeHUs] 1 HEPABEHCTBA:

CBOOOJAHO  ONEpUpPOBaTH  MOHATUSIMHU:  TOXKJIECTBO, ypaBHEHHWE,  HEPABEHCTBO,
PaBHOCWJIbHBIE YPAaBHEHHUS U YPABHEHUS-CIEACTBUS, PABHOCUIIbHBIE HEPABEHCTBA,

NPUMEHATh pa3MYHble METOAbl PEIICHUS pPALMOHAIBHBIX U JPOOHO-PAIIMOHAIBHBIX
YpaBHEHUH, IPUMEHATh METOJl MUHTEPBAJIOB JUIsl pEIICHNS HEPABEHCTB;

CBOOOJHO ONEpPUPOBATh MOHATUSAMH: MHOTOUJIEH OT OJHOW MEPEMEHHOW, MHOIOWIEH C
HEeNbIMU KO3 GUIIMEHTaMH, KOPHHM MHOTOWIEHA, MPUMEHSTHh JIeJeHHEe MHOro4jieHa Ha
MHOT'OYJIEH C OCTaTKOM, TeopeMy be3y u Teopemy Buera ais pemenus 3anauy;

CBOOOJTHO ~ONEpUPOBATh TOHATHAMHU: CUCTEMa JIMHEWHBIX YpaBHEHHMH, MAaTpHIIA,
ONpeAeuTeNb MATpUlbl 2 X 2 W €ro reoMETPUYECKHUM CMBICI, HCIOJIb30BaTh CBOMCTBA
onpenenuTens 2 X 2 g BbIUKACIEHUS €r0 3HAYEHHUS, IPUMEHSTh ONPEACIUTENN s PEUICHUS
CUCTEMBI JIMHEWHBIX YpaBHEHHUH, MOJEIMPOBATh PEaJbHBIE CUTYallUd C IIOMOIIBIO CHUCTEMBI
JUHEMHBIX YypaBHEHWH, HCCIEI0BaTh IIOCTPOEHHBIE MOJEIM C IIOMOLIbIO MaTpull U
ornpeenuTeNel, THTePIPETUPOBATh MOJIyYEHHbIN pe3yibTar;

HCIIOJIb30BaTh CBOMCTBA NEHCTBUI ¢ KOPHIMHU 7Sl MpeoOpa30BaHUs BhIPAXKECHU;

BBIMOJIHATH ~ MPEe0Opa30BaHUSl  YHMCIOBBIX  BBIPAKEHHMH, COJIEp)KAIIMX CTENEHH C
palOHaIbHBIM IIOKA3aTEIIEM;

UCIIOJIb30BaTh  CBOWCTBA JIorapu(pMOB Uid NIpeoOpa3oBaHusl  JIOTapUPMUUECKUX
BBIPAXKCHUI;

CBOOOAHO  OMEepUpOBaTh  MOHATHSMH:  HppallMOHANbHBIE,  IOKa3aTelbHbIE U
JorapupMHUUECKUE YpaBHEHUS, HAXOIUTh MX PELICHHUs C IMOMOIIbI0 PAaBHOCHUJIBHBIX IEPEX0JI0B
VI OCYLIECTBIISAS IPOBEPKY KOPHEH;

IPUMEHATh  OCHOBHBbIE  TPUTOHOMETpHUYecKHe  (QopMyibl Uil  IpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAXKEHUN;

CBOOOJTHO OINEPUPOBATH IOHATHEM: TPUTOHOMETPHUUECKOE YpaBHEHHE, IPHUMEHATh
HEo0Xo1uMbIe (OPMYIIBI ISl PEIICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUH;

MOJIETTUPOBaTh peajibHble CHUTyallud Ha fA3bIKE aJireOpbl, COCTABISTH BBIPAKECHMUS,
YpaBHEHHUsI, HEPABEHCTBA IO YCIOBHIO 3aJlayd, MCCIENI0BAaTh IIOCTPOCHHBIE MOJAEIH C
UCIIOJIb30BaHUEM allnapaTa ajareopsl.

DOyHKUUM U TPpapuKu:

CBOOOZHO OMEpUPOBATH MOHATUSAMU: (DYHKLHSA, CHOCOOBI 3alaHus (PYHKIHH, B3aUMHO
oOpaTHble (QYHKIMH, KOMOO3UIMS (QyHKIUN, Tpa@uK (QYHKIMH, BBIIOIHATH 3JIEMEHTapHbIC
npeoOpa3oBaHus rpadukoB GyHKINH;

CBOOOJHO ONEpPUPOBATH IMOHATUSAMHU: O00JAcCTh OIpPENEICHHS] M MHOXKECTBO 3HAUYECHUU
byHKIMHN, HyIHU QYHKIUHU, TIPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOZHO OINEpPUPOBATh MOHATUSAMU: YETHBIE M HEYETHBIE (PYHKIMH, NEPUOAMYECKUE
(GYHKINH, TPOMEXKYTKM MOHOTOHHOCTH (DYHKIUH, MAaKCUMyMbl U MHMHUMYMBI (YHKIINH,
HauOoJbIlIee M HAUMEHbIIEE 3HaUeHNEe (PYHKIIUU Ha IPOMEKYTKE;

CBOOOZHO OINEPUPOBATH MOHATHUSAMHU: CTENEHHas (QYHKIMS C HATYpPaJIbHBIM M LEJIbIM
nokasaresnemM, rpapuk cTerneHHOW (YHKIUU C HaTypaldbHBIM M IIENIBIM TOKa3aTeneM, rpauk
KOpHS N-0M CTeNeH! KaK (PYyHKLIUU 0OpaTHOM CTENEeHU C HaTypallbHbIM IIOKa3aTeIeM;

ONEepPHPOBATh TOHATHAMH: JMHEWHAs, KBaJpaTW4YHas W JAPOOHO-IMHEHHAs (QyHKIHH,
BBITNOJIHATH 3JIEMEHTAPHOE UCCIIeI0BaHUE U TOCTPOCHHUE UX TPAPUKOB;

CBOOOZHO OMEpUpPOBATH MOHATHSIMH: MOKa3aTelbHas U JorapupmMuyeckas QyHKIUU, HX
CBOMCTBA U IpauKH, UCIIOIB30BaTh UX IpaUKH IS pEIIeHUs ypaBHEHUI;



CBOOOJTHO ONEpUPOBATh MOHATHSIMU: TPUTOHOMETPHUYECKAs OKPY)KHOCTb, OINpe/eeHue
TPUTOHOMETPUYECKUX (DYHKIHUN YHUCIOBOTO apryMEHTa;

UCTIONB30BaTh Tpaduku (QYHKIUHA 1711 UCCIEOBAaHMS TPOLIECCOB M 3aBUCHUMOCTEH TPHU
peLICHUH 3aJad U3 JPYyruxX y4eOHbIX MPEIMETOB M pealbHOW *KHU3HH, BbIpaxkaTb (hopMyJamu
3aBUCHUMOCTH MEXy BEIMUMHAMY;

Havaja MaTeMaTH4YeCKOI0 aHAJIM3A:

CBOOOJHO OINEpPUPOBATh MOHATUSAMU: apuMeTHyYecKas U TeoMeTpuYecKas Mporpeccus,
0ecKkoHeuHO yObIBaroIasi reoOMeTpudecKas Iporpeccusi, IMHEHHbIN U SKCIIOHEHIIUAIBHBIN POCT,
(bopMyI1a CI0XKHBIX MPOLIEHTOB, UMETh IPEACTABICHNE O KOHCTAHTE;

UCIIOJIB30BATh IIPOTPECCUU JJIs PELICHUS PEAVIBHBIX 3a1a4 IIPUKIIAHOTO XapaKTepa;

CBOOOZHO  ONEpPUpPOBaTh MOHATHSMHU:  IIOCJIENOBATENbHOCTb, CIOCOOBI  3a/aHus
II0CJIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE [TOCIIE0BATEIbHOCTH, IOHUMATh OCHOBBI
3apOXKICHUS MAaTEMaTHYECKOI0 aHaIN3a KaK aHajan3a OECKOHEYHO MaJIbIX;

CBOOOJTHO OMEPHPOBATH MOHATUSMH: HETPEPBIBHbIC (DYHKIMH, TOYKU pa3pbiBa rpaduka
(GYHKIMH, aCUMIITOTHI rpaduka GyHKIUY;

CBOOOJIHO ONEPHPOBATH MNOHATHEM: (DYHKIMs, HEnpepbiBHAas Ha OTpeE3Ke, NPUMEHATh
CBOWCTBA HEMIPEPBIBHBIX (QDYHKLUH JUIS peLICHUs 3aa4;

CBOOOJTHO ONEpPUPOBATh MOHATUAMHU: TIEpBas W BTOpas NPOU3BOJIHBIC (YHKIIHH,
KacaTrenbHasl K rpaQuKy QyHKIMHY;

BBIUNCJIATh IPOM3BOAHBIE CYMMBI, IPOM3BEIEHHUS, YaCTHOTO M KOMIIO3MLIHUU JBYX
(byHKUMH, 3HATh TPOU3BOIHBIC JIEMEHTAPHBIX (PYHKLUH;

UCTIOJIb30BaTh T€OMETPUYECKHII U (PU3UUECKUI CMBICI IIPOU3BOHOM JUIsl pEILICHHS 3a]1a4.

MHuoxecTBa M JIOTHKA:

cBOOOJIHO ONEPUPOBATH MOHATHSIMU: MHOXKECTBO, OIIEpallMi HaJl MHOXKECTBAMU;

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar JUisl ONUCaHUs PeabHBIX MPOLIECCOB
U SIBJICHUM, IPY PELICHUH 3a/1a4 U3 JPYTUX yU4eOHBIX PEAMETOB;

CBOOOJTHO ONEpUPOBATh TMOHATHIAMM: OIpEICICHHE, TEopeMa, YypaBHEHHE-CIEICTBHE,
CBOICTBO MAaTeMaTH4YeCKOro OOBEKTa, J0Ka3aTelbCTBO, PpAaBHOCWIbHbIE YpaBHEHUS U
HEPABCHCTBA.

K xonmy oOyuenuss B 11 kJacce oOydyaroIIuiCsi MOJYYHUT CIEAYIOLIME NpeIMETHbIC
pe3yJbTATHI IO OTJACIBHBIM TeMaM paboueil mporpaMMbl ydeOHOro Kypca «Anrebpa M Haudana
MaTEMaTHYECKOIO aHAJIA3a»:

Yuciia 1 BbIYUCICHUSA:

CBOOOJTHO OMNEPUPOBaTH MOHATUSAMHU: HATypajJbHOE U IEJ0€ YHUCIO0, MHOXECTBa
HATYpaJIbHBIX U LEJIBIX YHUCEN, UCIOIb30BaTh MIPU3HAKU AeaumocTu nenbix yucesn, HO u HOK
HaTypaJIbHBIX YMCEN IS PEIICHUS 3a7a4, IPUMEHATh anroput™ EBkinaa;

cBOOOJIHO OINEPUPOBAThH MOHATHEM OCTATKa 10 MOJYJIIO, 3alIUChIBATh HAaTypallbHbIE YUCIIA
B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUHCIICHHUS;

CBOOOJHO ONEPUPOBATh MOHATHUAMU: KOMIUIEKCHOE YHMCIIO U MHOXXECTBO KOMIIJIEKCHBIX
YHCell, PEe/ICTaBIATh KOMIUIEKCHBIE YHClia B alreOpandyeckoi U TPUrOHOMETpHUecKoi (opme,
BBINOJIHATH apU(PMETHYECKHUE ONIEPALIUU C HUMH U N300paXkaTh Ha KOOPJMHATHON IJIOCKOCTH.

YpaBHeHUsI M HEpABEHCTBA:

CBOOOJAHO  ONEpUPOBATH  MOHATHSMM:  HMppallMOHANbHbIE,  IIOKa3aTelbHbIE U
jorapuMuuecKre HEPaBeHCTBA, HAXOAUTh UX PEICHUS C TOMOIIbIO PABHOCUIIBHBIX MTEPEXO/I0B;

OCYILECTBIIATh OTOOP KOPHEH NMPH peIIeHNH TPUTOHOMETPUUYECKOTO YPaBHEHHUS;

CBOOOJTHO ONEPUPOBATh MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IPHUMEHSTh
HEoO0XouMBbIe (POPMYITBI ISl pEIICHHsI OCHOBHBIX TUTIOB TPUTOHOMETPUYECKIX HEPABEHCTB;

CBOOOJHO ONEpPUPOBATh MOHATUSIMHU: CUCTEMAa M COBOKYIHOCTbh YPaBHEHUN M HEPABEHCTB,
PaBHOCHIIBHBIE CUCTEMBI M CUCTEMBI-CIIEJICTBUS, HAXOAUTDH PEIICHHs CUCTEMBI M COBOKYITHOCTEH



palMOHATILHBIX, HWPPAIMOHAIBHBIX, TIOKA3aTEIbHBIX U JIOTAPU(PMHUYECKUX YpaBHCHUH W
HEPABEHCTB;

pemath paluoHaNbHBIC, WPPANUOHAIBHBIC, TIOKa3aTelbHBIC, JIOTAPU(PMUICCKHE U
TPUTOHOMETPHYECKHIE YPAaBHEHHS U HEPABEHCTBA, COJICPIKaIINe MOYJIH U TTapaMeTphl;

NPUMEHSTH TpaUUECKUe METO/bI JIJIsl PEUICHUsT YPAaBHECHUIH ¥ HEPABCHCTB, a TAaKXKe 3a1a4
C TTapaMeTpaMu;

MOJICTTUPOBATh pEAbHBIC CHUTYalldd Ha S3BIKE aJreOphl, COCTABIISTH BBIPAKCHHS,
ypaBHEHHsI, HEPAaBEHCTBA M WX CHCTEMBI TI0 YCJIOBHIO 3a/ladyH, HCCJIEIOBATh IOCTPOCHHBIC
MOJIEJIN C UCTIOJIh30BAHUEM allliaparta aareOpbl, MHTEPIPETHPOBATH MOTYYCHHBINA Pe3yJIbTaT.

DOyHKUUM U TPpapuKu:

CTPOUTH TPaPUKH KOMIIO3HUIMHA (DYHKIUH C ITOMOIIBI0 DJIEMEHTAPHOTO WCCIICIOBAHUS U
CBOWCTB KOMITO3UIIMH JABYX (DYHKITHIA,

CTPOUTH TeOMEeTpHYecKre oOpa3bl YpaBHEHHWH M HEPABEHCTB Ha KOOPAWHATHOU
TUTOCKOCTH;

CBOOOHO OMEPUPOBATH OHATHUSAMU: TPA(QUKH TPUTOHOMETPHICCKHUX (yHKITUH;

NPUMEHSTHh QYHKIUH JUIs1 MOJICITUPOBAHMS U HCCIICIOBAHUS PEaTbHBIX IIPOIIECCOB.

Hauaja MaTeMaTH4YeCKOr0 aHAJIM3Aa:

UCIIONb30BaTh IPOU3BOJHYIO JUIS HCCIEAOBaHHUS (YHKIMM HAa MOHOTOHHOCTh U
KCTPEMYMBI;

HAXOJIUTh HaNOOJIbIIICe U HAMMEHBIIIeE 3HAUCHUS (PYHKIIUN HENPEPHIBHOW Ha OTPE3KE;

MCIIONIb30BaTh MPOU3BOAHYIO TSl HAXOXKICHHS HAWITYYILEro PEUICHHs] B MPUKIATHBIX, B
TOM YHCJIE COIUAIBHO-3KOHOMHUYECKHX, 3aJadax, IJIs OINPEACTCHUS CKOPOCTH U YCKOPEHUs
mporiecca, 3aIaHHOTO POPMYJIION HITH TPaPuKOM;

CBOOOJTHO OTIEPUPOBATH MOHITUSAMU: TIEPBOOOPA3HAs, ONPEACIIEHHBIN HHTETPaJI, HAXOIUTh
NepBOOOpa3HbIC AJIEMEHTAPHBIX (YHKIMHA M BBIYUCIATH WHTErpan mno ¢opmyne Hproorona-
Jleiibuuma;

HAXOWTh IJIOMIAJH IIOCKUX (QUTYP U 00BEMBI TEJ C TOMOIIBIO0 UHTETPAIA;

UMETh TPEJCTABICHHE O MATEeMAaTHYSCKOM MOJICIIMPOBAHMH HA IMPUMEPE COCTABIICHUS
nuddepeHIaIbHBIX YPAaBHCHHH;

peliaTh NPUKIAJHbIE 33[a4H, B TOM YHCIE COIHMAIBFHO-YKOHOMHUYECKOTO U (PU3NYECKOTO
Xapakrepa, CpeICTBAMH MaTEMaTHYECKOTO aHAIH3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kouan4yecTBo yacos DJIeKTPOHHbIE
Ne HaumenoBaHue pa3jieioB u (undposbie)
KonTtpoJbHsbie
n/n TeM IPOrpaMMBbl Bcero o0pa3oBaTte/ibHbIE
padoThI
pecypchl
MHoxecTBO

JNEUCTBUTEIBLHBIX YUCEIL.

http://resh.edu.ru/
MHOTro4JIeHEI. 24 1
PanmonanbsHble ypaBHEHUS U
HepaBeHCTBa. CHUCTEMBI

JIMHEWHBIX ypaBHEHUH

OyHKIMU ¥ TpaQUKH. http://resh.edu.ru/
CrenenHas GyHKIUS C 12 1
LIETIBIM TTOKa3aTeNeM

Apudmerndeckuii KopeHb N- http://resh.edu.ru/
Oi1 CTEIICHU. 14 1
WppannoHaibHbIe YpaBHEHHS

[Toka3zarenbHas GyHKIMSA. http://resh.edu.ru/

10
IToxazarenbHble ypaBHEHUS

Jlorapupmuueckast QyHKIIHUS. http://resh.edu.ru/
Jlorapudpmuueckue 18 1
ypaBHEHUS

Tpuronomerpuieckue http://resh.edu.ru/

22 1

BBIPAKECHHS U YPABHEHHUS

[TocnenoBaTrenbHOCTH U 10 http://resh.edu.ru/

pOrpeccun

http://resh.edu.ru/

HenpepriBable GyHKITUH.

19
[IpousBogHas

[ToBTOpeHnue, 06001ICHNE,
cUCTeMaTHU3alus 3HaHUH

OBIIEE KOJIMYECTBO YACOB

[10 ITIPOTPAMME 136 o



11 KUIIACC

Ne
n/n

HaumenoBaHue pa3jieioB u
TeM NMPOrpaMMbl

HccnenoBanue GyHKIMH C
MIOMOUIBIO TPOU3BOTHOM

[TepBoobOpasnas u uHTErpal

['padpuku
TPUTOHOMETPHUUECKHUX
GyHKIMA.
Tpuronomerpuyeckue
HEPABEHCTBA
HppaunroHanbHeIE,
MOKa3aTeJbHbIE U
JorapupmMuyecKue
HEPABEHCTBA

KommiekcHrlie uncia
Harypanbnble u nensie yncia

CucTtembl paruoHaIbHBIX,
UpPPAMOHATBEHBIX
MOKa3aTeNbHbBIX U
JorapupMUUECKUX
yYpaBHEHUHU

3aa4u ¢ napaMmeTpamu

[ToBTOpenwue, 06001IEeHNE,
cHUCTeEMaTH3alMs 3HAHUI

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

KoaunuyecTBo 4acoB

Bcero

22

12

14

24

10
10

12

16

16

136

KonTtpoabHbie
padoThI

10

DJIEeKTPOHHbIE

(undposbie)
oOpa3oBaTe/ibHbIE

pecypcesl

http://resh.edu.ru/

http://resh.edu.ru/

http://resh.edu.ru/

http://resh.edu.ru/

http://resh.edu.ru/
http://resh.edu.ru/

http://resh.edu.ru/

http://resh.edu.ru/



IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne
Tema ypoka
n/n
MHuo:xecTBO JeHCTBUTEILHBIX YHceJ. MHOro4JIeHbI.
PauunonanbHble ypaBHeHUs1 M HepaBeHcTBa. CucTeMbl
JIMHEHHBIX YPAaBHEHU
[ToBTOpenue kypca anredpsl 7-9 kinacca
Bxonnas konTponbHas pabora
3 MHO)€eCTBO, OIEepallMy HaJl MHOKECTBAMH U UX CBOMCTBA.
Juarpammbl Ditniepa-Benna.
4 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO anmnapara Jjist
peuieHus 3aaay
5 Panmonanshbie uncna. OOBIKHOBEHHBIC U IECATUYHBIE IPOOH,
MIPOLIEHTHI, OECKOHEYHbIE IEPUOANUECKUE IPOOH
6 [Ipumenenue npoOeit U MPOLIEHTOB ISl PEIICHUS MPUKIIATHBIX
3a1a4
7 [Tpumenenue qpobeii ¥ IPOIEHTOB ISl PEIICHUS TPUKIIATHBIX
3a1a4
8 JleficTBUTENBHBIE YnCa. PaninoHanbHble U NPPALMOHAIIBHBIE
yucna
9 ApudmMeTndeckre onepanuu ¢ T1eHCTBUTEILHBIMU YUCITaAMH
10 Monaynb A€HCTBUTENBHOTO YKCIIA U €r0 CBOMCTBA
11 [TpubnmkEHHBIC BRIYUCIICHUS, TIPABUIIA OKPYTICHHS, TPUKUIKA
Y OLICHKA PE3yJIbTaTa BRIYUCICHUI
12 OCHOBHBIE METOIBI PEIIEHUS IENBIX U IPOOHO-PAIIIOHATBHBIX
YpaBHEHU U HEPABEHCTB
13 OCHOBHBIE METOJIBI PEIICHHUS LEJBIX U JAPOOHO-pAIMOHATBHBIX
YpaBHEHUI U HEPABEHCTB
14 OCHOBHBIE METO/IbI PEIICHHUS LIENBIX U APOOHO-PAIIMOHATBHBIX
YpPaBHEHUI U HEPABEHCTB
15 MHorouyieHsl OT OAHOM NEPEMEHHOM. [[eleHre MHOTOUYJIEHa Ha
MHOT'OWJIEH C ocTaTKoM. Teopema besy
16 MHorousens! ¢ neasiMu kodpdunrentamu. Teopema Buera
17 Pemrenne cucteM ITUHENHBIX ypaBHEHUN
18 Pemenue cucrem TMHEHHBIX YpaBHEHUI
Matpuiia cucTeMsl JIMHEWHBIX YpaBHEeHUH. OnpeaenuTenb
19 MaTpHILIbI 2X2, €ro FT€OMETPUYECKUM CMBICI U CBOWCTBA;

BBIYHUCIICHHUEC €TI0 3HAUYCHU

KoaunuecTBO 4acoB

Bcero

24



20

21

22

23

24

25

26

27

28

29

30

31

32
33

34

35

36

37

38

39

Onpenenurenb MaTPULBI 2X2, €T0 TEOMETPUUECKUI CMBICI U
CBOWCTBA; BBIYMCIICHHE €T0 3HAYECHHUs

[IpumeneHue onpeaenuTes sl pelIeHHs] CUCTEMbI TMHEHHBIX
YpaBHEHUI

Pemenue MPUKJIAAHBIX 3ala4 ¢ TOMOUIBIO CUCTCMbI JIMHEHHBIX
YpaBHEHUI

Pemenne npukianHbIX 3a1a4 ¢ IOMOLIbIO CUCTEMBI JINHEHHBIX
ypaBHEHUU

Kontponbnas padota: "ParmonanbHpie ypaBHEHHUS U
HepaBeHCTBa. CHUCTEMBI JINHEHHBIX YpaBHEHUM"

@yukuuu U rpadpuku. CreneHHass GyHKIHSA € HeJIbIM
noKasareJjiemMm

Oynk1us, crnocoOsl 3ananus GyHKU. BzanmHo oOpaTHbie
¢ynkuun. Komnosunus ¢pyHkumi

I'paduk pyHkumuu. dnemeHTapHbIe IPeoOdpa3oBaHus rpaduKoB
byHKIMI

OO6nacTp ornpeneneHuss © MHOXECTBO 3HaueHU GyHkmu. Hymm
¢ynkuuu. [IpoMexyTKH 3HAKOTIOCTOSTHCTBA

Yéruble 1 HeuéTHbIe pyHKUuU. [lepuoanyeckue GyHKIHH.
[TpomexyTKH MOHOTOHHOCTH (PyHKITUH

MaxkcuMyMbl 1 MUHUMYMBbI QyHKIMHA. Haubonbiee u
HauMEHblIee 3HaYeHNe (PYHKLIUU Ha IPOMEKYTKE

JIuneitHast, KBaJpaTU4HAs ¥ JPOOHO-THHEHHAs PyHKIUU
DeMEeHTapHOE MCCIICIOBAHUE U TTOCTPOEHUE TPa(hUKOB ITHX
byHKIUI

Crenensb ¢ nensIM nokasareneM. buaom Herorona

CrerneHb ¢ 1elbIM ToKasareneM. buaoMm HeroToHa

CrenenHast QyHKIMS C HATypalbHBIM U LIEJBIM [TOKa3aTeseM, eé
cBOIcTBa U rpaduk

Crenennasi yHKIHMS C HATYPaJbHBIM H LIEJIBIM [TOKa3aTeneM, eé
CBOMCTBA U TpapuK

Kontponbras padota: "Crenennas GyHkIus, e€ CBOMCTBA U
rpadux"

Apudmernyecknii KOpeHb N-0if CTENEHH.
HppauunonajbHble ypaBHeHUS

ApudMeTnieckuii KOpeHb HATYPaTbHOW CTENIEHU U €T0
CBOMCTBA

Apudmernueckuii KOpeHb HATYPaTbHOM CTETICHH U €T0
CBOMCTBA

[Ipeo6pa3oBaHus YUCIOBBIX BBIPAXKEHU, COJIEPIKAIIINX
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40

41

42

43

44

45

46

47

48

49

50

51
52
53
54
55
56

57

58

59

60

CTCIICHU U KOpHU

[IpeoOpa3oBaHus YMCIIOBBIX BBIPAXKEHUM, COJIEPIKALIINX
CTENEHU U KOPHU

[IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHIA, COIEPIKAIITIX
CTEIIEHU U KOPHU

Wppannonansueie ypaBHeHHUs. OCHOBHBIE METO/IbI PEILICHUS
UppalMOHANIFHBIX YpaBHEHUIN

Wppaunonansubie ypaBHeHUs. OCHOBHBIE METO/IbI PEILICHUS
UPPaLMOHAIIBHBIX YPaBHEHUN

Wppannonanshblie ypaBHeHU. OCHOBHBIE METO/IbI PEILICHUS
HMPPALMOHAIIBHBIX YPaBHEHUU

PaBHOCHIIBHBIE TIEPEXOBI B PEIIEHUU HPPALMOHAIBHBIX
ypaBHEHUU

PaBHOCHIBHEBIE NepEXOoAbl B PCIICHUU UPPALIUOHAJIBHBIX
YpaBHEHUI

PaBHOCHIBHBIE Nnepexoanl B pCIICHUU UPPALIUOHAJIBHBIX
ypaBHEHUH

CgoiicTBa 1 rpaduK KOpHsI N-0# CTENeHU KaK PyHKITUN
00paTHOM CTENEHU C HAaTypaJbHBIM MTOKa3aTeIeM

CaoiicTBa 1 rpa@uK KOpHS N-OM CTENEeHU KaK QYHKIUU
0o0paTHOM CTENEHU C HaTypaJbHBIM [10Ka3aTeIeM

Konrponbnas pabora: "CpoiicTBa 1 rpaguk KOpHs N-0i
crenenu. MppanuonaneHele ypaBHeHUS"

Iloxa3zarenbHas ¢pynkuus. IlokazaTesbHble ypaBHeHHSA
Crenenb ¢ pallMOHAIBHBIM MOKa3aTeIeM U €€ CBOMCTBA
Crenens ¢ palMOHaJIbHBIM IIOKA3aTENIEM U €€ CBOWCTBA
Crenenb ¢ palmoOHaIBHBIM MOKa3aTeIeM U €€ CBOMCTBA
IToka3zarenbHas GyHKIMS, €€ cBOIicTBa U rpaduk
Wcnonb3oBanue rpaduka GyHKINUN AJI pEelIeHUs] ypaBHEHUN
Hcnonb3oBanue rpaduka GyHKIMU IS pELIeHUs] YpaBHEHUH

[TokazarenbHble ypaBHeHHs. OCHOBHBIE METO/IbI PELICHUS
MOKa3aTeJIbHBIX YPaBHEHUI

ITokazarenbHble ypaBHEHUS. OCHOBHBIE METO/BI PELICHUS
IIOKA3aTEJIbHBIX YPABHEHUM

IloxazaTennHBIE YpPaBHCHUA. OCHOBHBIE MCETOObI PCHICHUA
ITOKa3aTCJIbHBIX ypaBHCHI/Iﬁ

O6o0maromee moBTopenue mno teme: "[lokazarenpHas
¢ynxkuus. [lokasarenbHble ypaBHeHUS"

Jlorapudpmuueckas pynkums. Jlorapupmuueckne
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61
62
63
64
65
66
67
68
69
70
71
72

73

74

75

76

77

78

79
80
81
82

83

84

85
86
87
88

yYpPaBHeHHSs
Jlorapudwm uncna. CoiicTBa jorapudma

Jlorapudm uncna. CoiicTBa jorapudma

Jlorapudwm uncna. CoiicTBa jorapudma

JlecATUYHbIE U HATypaJIbHBIE JTOTapH(PMbI

JlecATUYHbIE U HATypaJIbHbIE JTOrapr(pMbl

[IpeoOpazoBanHne BHIPAKEHHIA, COACPIKALINX JIOTAapU(DMBI
IIpeoOpa3oBaHue BBIPAKEHUH, COAEPIKALINX JIOTapU(MBI
[IpeoOpazoBanne BBIPAKEHHIA, COACPIKALIHNX JIOTAPU(MBI
Jlorapudmuueckas GpyHKIHs, €€ CBOWCTBA U IpaduK
Jlorapudmuueckas QyHKIus, €€ CBOWCTBA U TpauK
Hcnonb3oBanue rpaduka GyHKIMU A1 PELISHUs] ypaBHEHUI
Hcnonb3oBanue rpaduka GyHKUNUN )i pELIEHUs] ypaBHEHUI

Jlorapudgmuueckue ypaBHeHusl. OCHOBHBIE METO/bI PEIICHUS
JorapupMUUECKUX ypaBHEHUN

Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE METO/IbI PELICHHS
Jorapu(MUUECKUX ypaBHEHUIN

Jlorapudmmueckue ypaBueHusi. OCHOBHBIC METO/BI PEIICHUS
Jorapu(pMUUECKUX YpaBHEHUN

PaBHOCHIIBHBIE TEPEXO/IbI B PEIICHUH JIOTapu(PMUIECKUX
ypaBHEHUN

PaBHOCHIIbHBIE TIEPEXOIBI B PEIICHUH JIOTAPHU(PMUYECKUX
ypaBHEHUI

KonTponbras pabora: "Jlorapudmuueckas GpyHkus.
Jlorapudmuueckue ypaBHeHus"

Tpuronomerpnueckne BbIpaKeHUs 1 YPaBHEHUs!

CuHyc, KOCUHYC, TAHT'€HC U KOTAHI€HC YMCIIOBOTO apryMeHTa
CuHycC, KOCHHYC, TAHT'€HC ¥ KOTAHI'€HC YMCJIOBOTO apryMEHTa
ApKcUHYC, apKKOCHUHYC U apKTaHI'€HC YUCJIOBOTO apryMeHTa
ApKcHHYC, apKKOCUHYC U apKTaHI€HC YHUCIOBOIO apryMeHTa

TpuronomeTrpuueckasi OKPy>KHOCTb, OTIPECIICHHE
TPUTOHOMETPHUECKHUX (YHKIHI YUCIOBOTO apryMeHTa

Tpuronomerpuueckast OKpyKHOCTb, ONPEICIICHHUE
TPUTOHOMETPHUECKHUX (QYHKIUI YHUCIOBOIO apryMeHTa

OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI
OCHOBHBIE TPUTOHOMETPUUECKHE POPMYJIBI
OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI

OCHOBHBIE TPUTOHOMETPUUECKHE POPMYJIBI
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89 [Ipeo6pazoBanne TPUTOHOMETPUUECKUX BBIPAKEHUN 1
90 [IpeoOpazoBaHne TPUTOHOMETPUYECKUX BBIPAKCHUI 1
91 [Ipeo6pa3oBaHue TPUTOHOMETPUUECKUX BBIPAXKEHUN 1
92 [IpeoOpazoBaHne TPUTOHOMETPUUECKUX BBIPAKCHUI 1
93 Perienue TpUroHOMETPHUUECKUX ypaBHEHUN 1
94 Pemrenue TpuroHOMETpUYECKUX YPAaBHCHUM 1
95 PemreHne TpUroHOMETpUYECKUX YPAaBHEHUN 1
96 Pemrenne TpuroHOMETpUYECKUX YPaBHCHUM 1
97 PemreHne TpUroHOMETPUYECKUX YPAaBHEHUN 1
98 Pemrenne TpuroHOMETpUYECKUX YPaBHCHUM 1
99 Perienue TpUroHOMETPHUECKUX ypaBHEHUN 1
100 KonrponsHas padora: "TpuroHoMeTpuyecKue BoIpaXKeHUs U 1
TPUTOHOMETPUUYECKUE ypaBHEHUS"
ITocsienoBaTeIbHOCTH M IPOIPECCHH 10
101 [TocnenoBateabHOCTH, CIIOCOOBI 3aaHUS 1
IIOCJIEI0BATEIILHOCTEN. MeTOl MaTeMaTUYECKON HHIYKIUN
102 MOHOTOHHBIE U OTpaHUYEHHBIE MOCIIe0BaTeNIbHOCTH. VicTOopHs 1
aHann3a 0ECKOHEYHO MaJlbIX
103 Apudmernueckast nporpeccus 1
104 I'eomeTrpuueckas nporpeccus 1
105 beckoneuHo yObIBaroliasi reoMeTpudecKasi porpeccus 1
106 CymMma 6eckoHeuHO yObIBaroIIei reoMeTpU4ecKoil mporpeccuu 1
107 JInHeNHbIN 1 SKCIOHEHIMANbHBIA pocT. Yucio e. opmyia 1
CJIO’KHBIX IPOLIEHTOB
108 JInHEeNHbIN U SKCIOHEHIMAIbHBIA pocT. Yucio e. opmyiia 1
CJIO’KHBIX TPOLIEHTOB
109 Vcnonb30BaHue MPOrPECCHU IS PEIISHUs peabHBIX 3a/1a4 1
MIPUKIIAQJHOTO XapaKTepa
110 O6o0maromiee moBTopenue mo teme: "[locnenoBaTeIbHOCTH U 1
nporpeccun’
HenpepsbiBuble pynkuun. [Ipoussognasn 19
111 HenpepbiBHbIe (yHKIIMU U UX CBOMCTBA 1
112 Touka pa3pbiBa. ACUMITOTHI rpauKOB QyHKIIUIA 1
113 CpoiicTBa (yHKIMIT HETIPEPHIBHBIX Ha OTPE3Ke 1
114 CaoiicTBa (QyHKIUI HEIPEPHIBHBIX HAa OTPE3KE 1
115 Metoa HHTEPBAJIOB TSI pEIIEHUs HEPAaBEHCTB 1
116 Meroa MHTEPBAJIOB JUISl PELIEHUST HEPABEHCTB 1
117 [IpumMeHeHre CBOWMCTB HENPEPHIBHBIX (DYHKIMA IS peIIeHUs 1



118

119
120
121
122
123
124
125

126

127

128

129

130

131

132

133

134
135

136

3a1a4

[IpumeHeHne CBOMCTB HENPEPHIBHBIX (DYHKLUHN IJIs1 PELIECHUS
3aja4

[lepBas u BTOpas Npou3BOHBIC PYHKLIUU

Onpenenenne, reOMETPUUECKUNA CMBICIT TPOU3BOAHOM
Omnpenenenue, GU3NUECKUI CMBICT POU3BOAHOM

VYpaBHeHHe KacaTeIbHOU K rpaduKy QyHKITUH

VYpaBHeHHE KacaTeNbHOU K TpapuKy QyHKIHH

[Ipou3BoiHBIE 3NIEMEHTAPHBIX (PYHKLIUH

[Ipon3BoaHBIE AEMEHTAPHBIX (PYHKINN

ITpou3BoiHas CyMMBl, IPOU3BECHHS, YACTHOT'O U KOMIIO3ULIUU
byHKIUI

[Tpou3BoHAs CyMMBI, IPOU3BECHHS, YACTHOTO ¥ KOMIIO3HIIUU
byHKIUi

[Tpou3BoHas CyMMBI, IPOU3BECHHS, YACTHOTO H KOMIIO3ULIUU
byHKIMII

Ob6o0maroiee noBTopeHue no teme: ' HenpepbiBHbIE
¢bynkuuu. [IpousBogHas»

IloBTOpPEHUE, 00001IEHNE, CHCTEMATH3AMS 3HAHUI

[ToBTOpeHue, 06001IeHNE, cCCTeMaTU3allus 3HAHUH:
"[IpeoOpa3oBanue BhIpaKeHUI"

[ToBTOpenue, 0600IICHNE, CUCTEMATH3AIHS 3HAHUI:
"[IpeoOpazoBanue BbIpaKeHUI"

[ToBTOpEeHue, 060061IeHNE, cCUCTEMaTU3alUs 3HAHUH!
"VpaBHeHus"

[ToBTOpeHue, 06001IeHNE, cCCTeMaTH3allus 3HAHUH:
"Oyukuun"

Hmozoeas konmponvhas paboma

Hmozoeasn konmponvnaa paboma

AHanmM3 KOHTpOJIbHOM paboThl. [loBTOpEeHue, 06001IeHME,
CUCTeMAaTH3aIHsl 3HAHHUHA

OBIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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16

17
18
19
20

Tema ypoka

[TpuMmeHeHHe TPOU3BOTHON K HCCIICIOBAHUIO (DYHKIIUH HA MOHOTOHHOCTB M 9KCTPEMYMBI
[IpuMeHeHne MPOU3BOTHON K UCCIEIOBAaHUIO (DYHKIIUH HA MOHOTOHHOCTB M 9KCTPEMYMBI
[TpuMmeHeHHe TPOU3BOTHON K HCCIICIOBAHUIO (DYHKIIUH HA MOHOTOHHOCTB M 9KCTPEMYMBI
[IpuMmeHeHne MPOU3BOTHOM K UCCIIeI0OBAaHUIO (DYHKIIMH HA MOHOTOHHOCTB M 9KCTPEMYMBI
[IpuMeHeHne MPON3BOTHOM K UCCIICIOBAaHHUIO (YHKIIMH HA MOHOTOHHOCTb U DKCTPEMYMBI
[TpumeHeHne TPOU3BOTHON K UCCIEIOBAHUIO (DYHKIIMI HA MOHOTOHHOCTB M SKCTPEMYMBbI
Haxosxnienne HanOobIIIero 1 HAMMEHBIIIETO 3HAYEHUS HETIPEPHIBHON (DYHKITMH Ha OTPE3Ke
Haxoxnenne HanboIbIIIero 1 HAMMEHBIIIETO 3HAYCHHS HETIPEPBIBHOM (DYHKIIMU Ha OTPE3Ke
Haxosxnienne HanOoJIbIIIero ¥ HAMMEHBIIIETO 3HAYEHHUS HETIPEPHIBHON (DYHKITMH HAa OTPE3Ke
Haxoxnenne HauboIbIIIero 1 HAMMEHBIIETO 3HAYCHIS HETIPEPBIBHOM (DYHKIIMK Ha OTpe3Ke
Haxosxnienne HanOoJIbIIIero ¥ HAMMEHBIIIETO 3HAYEHHUS HETIPEPHIBHON (DYHKITMH HAa OTPE3Ke
Haxoxnenne HanOoIbIIero 1 HAMMEHBIIETO 3HAYCHHS HeTTPEPBIBHOM (DYHKIIMU Ha OTpE3Ke
[TpumeHeHne TPOU3BOTHOM /IS HAXO0XKACHHUS HAWTYUIIEero PelIeHUs B IPUKIIATHBIX 3a1a4ax
[TpuMeHeHHe TPONU3BOTHOM SISl HAXOXKACHHS HAMTYUIIIeTo PEIICHUS B IPHKIIATHBIX 3a7a9ax
[TpumeHeHne MPOU3BOTHOM IS ONIPEIETICHNUS CKOPOCTH M YCKOPEHUS Mpolecca, 3a1aHHOTO
dbopmyoit wu rpadhukoM

[TpuMmeHeHne MPOU3BOIHOM IS ONIPEEICHNUS CKOPOCTH M YCKOPEHHUs MPolecca, 3a1aHHOTO
dbopmynoi unu rpadpukoM

Kommosumust hyHKIui

Kommnosumus dyHkiumit

Kommnozumust ¢pyskmmit

I'eomerpuueckue oO6pa3bl ypaBHEHUH Ha KOOPAMHATHOMN TIIOCKOCTH

KoanuyecTBO 4acoB

Bcero
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21
22
23
24
25
26
27
28
29
30
31
32

33

34
35
36
37
38
39
40
41
42
43
44
45

I'eomerpuueckue oO6pa3bl ypaBHEHHI Ha KOOPAMHATHOMN TIIOCKOCTH

Kontponbnas padota: "UccnenoBanue GyHKIHA ¢ TOMOIIBIO TPOU3BOTHON"
ITepBooOpasHasi, OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX

[TepBoobpasubie snemeHTapHbIX GyHKIUH. [IpaBuia HaxoXKAeHUS TEPBOOOPA3HBIX
[TepBooOpasubie 3neMeHTapHbIX GyHKIUH. [IpaBuia HaXOKACHHS TEPBOOOPAHBIX
Hurterpan. ['eomeTprudeckuii CMbICI MHTErpasia

Brruucnenue onpenenéanoro uarerpaia mno ¢popmyie Herorona-Jleiioauma
Brruucnenue onpeaenéHnoro unrerpaina no gopmyne Hetotona-Jleiitbnuna
[IpumeHneHue nHTErpana g HaX0XACHUS IJI0LaIel TUIOCKUX PUryp
[TpumeHeHue UHTErpana A1 HaXOXKACHUS 00bEMOB F€OMETPUUECKUX Tel
[Ipumeps! pemienuit AuddepeHnnaibHbIX ypaBHEHHUH

[Tpumeps! pemeHnit qudepeHaIbHbIX ypaBHeHUN

MaTtemaTrueckoe MOJEIMPOBAHNUE PEATIbHBIX POIECCOB ¢ MOMOIIIbIO U] PepeHInanbHbIX

ypaBHEHUI

Kontposnbnas pabdota: "[lepsooOpa3znast u unTerpan”
Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U TpaUKH
Tpuronomerpuieckne GyHKINU, UX CBOHCTBA U TpaduKH
Tpuronomerpuueckue GyHKINU, UX CBOMCTBA U TpaduKH
Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpapuKu

Tpuronomerpuueckue GyHKINU, UX CBOHCTBA U TpaduKH

OT60p KOpHEH TPUTOHOMETPUUYECKHUX YPABHEHUH C TIOMOIIBI0 TPUTOHOMETPUICCKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX YPABHEHUH C TOMOILBIO TPUTOHOMETPUUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUYECKHUX YPABHEHUH C TIOMOIIBI0 TPUTOHOMETPUIECKON OKPYKHOCTH

OT100p KOpHEH TPUTOHOMETPUUYECKHX YPABHEHUH C TOMOILBIO TPUTOHOMETPUUYECKON OKPYKHOCTH

Pemenue TPUTOHOMCTPUYICCKUX HCPABCHCTB

Pemenne TPUTOHOMCTPHUYCCKUX HCPABCHCTB

R R R R R R R R R R R R R
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46
47

48

49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70

PemeHne TpUroHOMETPUYECKUX HEPABEHCTB

Pemenne TPUTOHOMETPHYCCKUX HEPABCHCTB

Konrponsnas pabdora: "['paduku tpuronomerpuueckux GyHkiuid. Tpuronomerpuueckue

HepaBeHCTBa"

OCHOBHbBIE METO/IbI pEIlIeHHsI T0Ka3aTeIbHbIX HEPABEHCTB
OCHOBHBIE METO/IBI PEIICHHS TOKA3aTeIbHBIX HEPABEHCTB
OCHOBHbBIE METO/IbI pEIlIeHHsI T0Ka3aTeIbHbIX HEPABEHCTB
OCHOBHBIE METO/IBI PEIICHHS TOKA3aTeIbHBIX HEPABEHCTB
OCHOBHbBIE METO/IbI pelIeHHs JOrapu(pMUUECKUX HEPABEHCTB
OCHOBHBIE METO/IBI PEIICHHS JTOTapU(PMUIECKUX HEPABEHCTB
OCHOBHBIE METO/IbI PEIICHHS JIOTapU(PMHUUECKUX HEPABEHCTB
OCHOBHBIE METO/IBI PEIICHHS JIOTApU(PMHIECKUX HEPABEHCTB
OCHOBHBIE METO/IbI PEIICHHS UPPAITIOHAIBHBIX HEPABCHCTB
OCHOBHBIE METO/IBI PEIICHHS UPPALUOHATBFHBIX HEPABEHCTB
OCHOBHBIE METO/IbI PEIICHHS HPPAITIOHAIBHBIX HEPABEHCTB
OCHOBHBIE METO/IBI PEIICHHS UPPALUOHATBFHBIX HEPABEHCTB
I'paduueckue MeTOIbI pEeLICHNsT UPPAIIMOHATBHBIX YpaBHEHUN
I'paduueckue MeTO bl peLIeHNs] UPPALIMOHATIBHBIX YPaBHEHUN
['paduueckne MeTOIbI pelIeHHs TOKAa3aTeIbHBIX YPaBHECHHN
I'paduueckue MeTOIbI peLIeHNs TOKAa3aTeIbHBIX HEPABEHCTB
I'padraeckne MeTOAbI penIeHus Jorapu(pMUIECKIX YpaBHEHUN
I'paduueckue MeTOIbI peLIeHUs JTOTapU(PMUIECKIX HEPABCHCTB
I'padraeckne MeToabI penIeHus JorapuMUIECKIX HEPABEHCTB
I'paduueckue METOIbI peLIeHNs TOKA3aTeIbHBIX U JIOTapU(MUUECKUX YPaBHEHHH
I'padraeckne MeTOABI pelIeHUs MOKAa3aTENbHBIX U JIOTAPH(PMUIECKUX YpaBHEHUI

I'paduueckue METOIBI pEeIeHNs TOKA3aTEIbHBIX U JIOTapU()MUIECKUX HEPABEHCTB

|
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71
72

73

74

75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90

91

92
93

I'padmyeckue MeTo Bl pemieHUs TOKa3aTebHBIX U JIOTApU(DMUIECKUX HEPABCHCTB
Kontponbnas padota: "HpparnmoHalibHble, TOKa3aTelIbHbBIE U JIOTapuPMUIECKUE HepaBeHCTBA"

KommnekcHbie uncna. Anredpandeckas 1 TPUTOHOMETPHUYECKask OPMBI 3aIUCH KOMITJIEKCHOTO
qucia

KoMmnekcHbie uncia. Anre6paﬂqecxaﬂ U TPUTOHOMCTpHUYICCKAA (pOpMLI 3allMCU KOMIIJICKCHOT'O
qucia

ApudmeTrrueckue onepanuu ¢ KOMIJIEKCHBIMU YUCIIaMU
Apudmerndeckre onepanun ¢ KOMIIICKCHBIMU YUCIIaMU

N300paxeHne KOMIJIEKCHBIX YHCE Ha KOOPAUHATHOMN TIOCKOCTH
N300parkeHre KOMIUIEKCHBIX YUCEN Ha KOOPAWHATHOM MJIOCKOCTH
®dopmyna Myaspa. KopHu N-oii cTeneHn u3 KOMIUIEKCHOTO Yucia
®opmyna Myaspa. KopHu N-01 CTENIEHU U3 KOMILIEKCHOT'O YHCiIa
[IpMeHeHne KOMIUIEKCHBIX YMCeN ISl pelieHns GU3NUecKuX U TeOMETPUUYECKUX 3a/1a4
O06o0mienne u cuctemMaru3ays 3HaHui o Teme: "KomruiekcHeie yncia”
Harypanbsble u niensle yncna

HarypanbHble u niensle yncna

[IpuMeHeHNne MPU3HAKOB AETUMOCTH LENBIX YUCEI

[IpumeHeHne MpU3HAKOB JAETUMOCTH LEJIbIX YHCEI

IIpumenenue nmpusHakoB aenumocty nensix yucena: HO u HOK
[Ipumenenne npusHakoB aeauMoctu nenbix yucen: HOJl u HOK
[IpuMeHeHNne MPU3HAKOB AEITUMOCTH LENBIX YUCE: OCTATKH 110 MOIYJIIO
[IpuMeHeHne NPU3HAKOB ASIUMOCTH LEbIX YUCEN: OCTATKH 110 MOIYJIIO

HpI/IMeHeHI/Ie MMPU3HAKOB JCJIMMOCTHU LECJIBIX YUCCII: AJITOPUTM EBKJ'II/II[a JJI1 pCUICHUA 3a1a4 B
OCJIbIX YUCJIaxX

Kontponbnas pabora: " KommiekcHsie uncna. Teopus nenbix yucen"

Cucrema u COBOKYITHOCTBH ypaBHeHI/II\/JI. PaBHOCHUIIBHEIC CHCTEMBI U CHUCTEMBI-CIICACTBUA

R R R R R R R R R R P R R R R R .
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95
96
97
98
99
100

101

102

103

104

105
106
107
108
109
110
111
112
113
114
115

Cucrema ¥ COBOKYITHOCTb YpaBHEHUI. PaBHOCHIIBHBIE CUCTEMBI M CUCTEMBI-CIIEICTBUS
OCHOBHBIE METO/BI PEIIEHUS] CUCTEM U COBOKYITHOCTEN PALIMOHAJIBHBIX YPaBHEHUN
OCHOBHBIE METO/IbI PELLIEHUS] CUCTEM U COBOKYITHOCTEH MPPALMOHAIBHBIX YPaBHEHUI
OCHOBHBIE METO/IBI PEILIEHUS] CUCTEM U COBOKYITHOCTEN IIOKA3aTEJIbHBIX YPAaBHEHUN
OCHOBHBIE METO/IbI PELLIEHUS] CUCTEM U COBOKYITHOCTEN NIOKA3aTENIbHBIX YPaBHEHUN
OCHOBHBIE METO/IbI PEILICHHS CUCTEM U COBOKYITHOCTEH JIorapu(MUUECKUX ypaBHEHUH
OCHOBHBIE METO/IbI PELLIEHUS] CUCTEM U COBOKYITHOCTEHN JIorapu(MUYECKUX YPaBHEHUN

HpI/IMeHeHI/Ie CHUCTCM K PCUHICHUIO MAaTCMAaTUYICCKHUX 3a/la4 U 3aa4 U3 Pa3JIMIHbIX oOnacreit HAaYyKH
n peaHBHOﬁ JKU3HH, UHTCPIIPETALNS [MOJIYUYCHHBIX PC3YJILTATOB

[IpMeHeHne CUCTEM K pEelIeHHIO MaTEMaTHYEeCKUX 3a/1ad U 3aJ1a4 U3 pa3IM4YHbIX 00JacTell HayKu
U peaJbHOU KU3HU, MHTEPIPETALUs IIOJYyUYEHHBIX PE3yIbTaTOB

IIpuMeHeHre HEPABEHCTB K PEIICHUIO MAaTEMAaTHYECKUX 3a]1a4 U 33]1a4 U3 pa3IndHbIX 00JacTen
HAyKHU U pealbHOM JKU3HU, HHTEPIIPETALINS [T0JIyYEHHBIX PE3YJIbTaTOB

Konrtpomnsnas padora: "CrucreMbl palliOHANIbHBIX, UPPAMOHAIBHBIX MTOKA3aTEIbHBIX U
norapupMUUECKUX ypaBHEHUN"

PanmonaneHble ypaBHEHUS ¢ TapaMeTpaMHu

PanmonaneHble HEpaBEHCTBA C TapaMeTpaMu

PanmonanbeHble cucTeMBI ¢ TapaMeTpaMu

WppatmonanbHble ypaBHEHUs, HEPABEHCTBA C TapaMeTpaMu
HppannoHanbHble CUCTEMBI ¢ TapaMeTpaMu

[TokazarenbHble ypaBHEHUS, HEPABEHCTBA C ITapaMeTpaMu
IlokazarenapHblE CUCTEMBI C TApaMETPAMU
Jlorapudmuueckue ypaBHEeHHUs, HEPABEHCTBA C apaMeTpaMu
Jlorapudpmuueckue cucTeMbI ¢ HapaMeTpamMu
Tpuronomerprudeckue ypaBHEHMs ¢ TapaMeTpaMu

Tpuronomerpruyeckue HEpaBEHCTBA C TApaMETPaMu
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TpuronomeTprudeckue CUCTEMBI ¢ TapaMeTpaMu

HOCTpOGHI/Ie N UCCJIICAOBAHUEC MAaTEMATHYCCKHUX Moz[eneﬁ PpE€aIbHBIX CI/ITyaI_[I/Iﬁ C IIOMOIIIBIO

ypaBHEHHI ¢ TapaMeTpamu

ITocTpoenue u uccieJ0BaHNE MaTEMaTHUECKUX MOJIENIENH PEATIbHBIX CUTYalUi C TIOMOIIBIO

CUCTEM YpaBHEHUI ¢ apaMeTpaMu

HOCTpOGHI/Ie 1 UCCIIEA0OBAaHUE MAaTeMaTHUECKUX MOACICH PCAIIbHBIX CI/ITyaHI/Iﬁ C IOMOIIBIO

CUCTEM YPaBHEHUH C IIapaMeTpaMu

Kontpoinbnas padota: "3agaun ¢ mapamerpamu'

[ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIMS 3HAHUI:
[ToBTOpEeHME, 0000IIEHNE, CHCTEMAaTH3alls 3HAHU:
[ToBTOpEHME, 00001IEHNE, cCUCTEMAaTU3alUsl 3HAHUH!
[ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3alls 3HAHU:
[ToBTOpEHME, 00001IEHNE, cCUCTEMAaTU3alUsl 3HAHUH!
[ToBTOpeHue, 06001IeHNE, cCCTeMaTH3allus 3HAHUH:
[ToBTOpeHmEe, 0000MIEHNE, CUCTEMATU3AIIHS 3HAHUMN:
[ToBTOpeHue, 06001IeHNE, cCCTEeMaTH3allis 3HAHUH:
[ToBTOpeHmEe, 0000IIEHNE, CUCTEMATU3AIIHS 3HAHUMN:
[ToBTOpeHue, 06001IeHNE, cCCTEeMaTH3allis 3HAHUH:
[ToBTOpeHme, 0000IIEHNE, CUCTEMATU3AIIHS 3HAHUMN:
[ToBTOpeHue, 06001IeHNE, cCCTeMaTH3allus 3HAHUH:

[ToBTOpenue, 06001IeHNE, cCCTeMaTH3allus 3HAHUH:

HToroBast KOHTpOJIbHAS paboTa
HrtoroBasi KOHTpOJIbHAs paboTa

[ToBTOpEeHME, 0000IIEHNE, CHCTEMAaTU3aNs 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

"VpaBHeHus"

"YpaBuenus"

"VpaBHenus. CucteMbl ypaBHEHUN"
"HepaBenctna"

"HepaBeHncrsa"

"Hepasencrsa"

"[Ipon3BoaHas n €€ npumeHeHue"
"IIpon3BoaHas u €€ npuMeHeHue"
"[Ipon3BoaHas u €€ npumeHeHue"
"NHTerpan u ero npuMeHeHue"
"®yHkuun"

"OyHkuun"

"OyHkuun"
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YYEBHO-METO/IMYECKOE OBECITEYUEHUE OBPA30OBATEJILHOTO
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPUAJIBI JIJISI YYAEHUKA

MaremMaTHka: anreOpa 1 Hayaja MaTeMaTHIeCKOTO aHaIHu3a. TeoMeTpus. AnreOpa u Hadana
MaTeMmatudeckoro ananuza. 10-11 kmacceel: yue6. A 061eo0pa3oBaT.opraH13almi:
6a30Bb1il 1 yriryou. ypoan/ I.A.Anumos, FO.M.Komnsrun, M.B.Tkauésa u ap. AO
"N3narenscrBo "[Ipocsemenne”

METOANUYECKHUE MATEPHUAJIBI J1JIs1 YUUTEJISA

MaremMaTrka: anreOpa ¥ Hayaja MaTeMaTHIeCKOTO aHaIM3a. TeoMeTpus. Anredpa u Havana
MaTeMmaTudeckoro ananuza. 10-11 kmaccesl: yue6. 1 061eo0pa3oBaT.opraHu3ami:
6a30Bb1it 1 yriryou. ypoan/ I.A.Anumos, FO.M.Komnsrun, M.B.Tkauésa u ap. AO
"N3narenscrBo "[Ipocsemenne”

Anrebpa u Hayajga MaTEMaTHYECKOTO aHAIM3a. Y HUBEPCAIbHbBIII MHOIOYPOBHEBBIN COOPHUK
3anad. 10-11 kmaccesl: yueb. mocobue s obmeodpaszoBat. opranuzauuii / M.B.Amenko,
C.A.lllectakos. - M: Ilpoceemenue, 2020.

HUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

1. viddeouroki.net

2. https://interneturok.ru/article/uroki-matematiki

. http://resh.edu.ru/
. https://www.eguHbliitypok.pd/
. https://ypok.pd/login
. https://ege-study.ru/ru/ege/materialy/matematika/
. https://easyen.ru/index/katalog/0-95
. http://www.ege-trener.ru/otveti_trig_upr.php#
. http://www.ctege.org/
10. http://www.edu.ru/
11.http://www.fipi.ru/
12. http://www.kokch.kts.ru/cdo/
13.https://math-ege.sdamgia.ru http://alexlarin.net
14. http://school-collection.edu.ru
15. https://math.ru
16. https://zadachi.mccme.ru/2012/local.htm
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