I'OCYJAPCTBEHHOE BIO/UKETHOE OBILIEOBPA3OBATEJIBHOE
YUYPEXKJIEHHUE «CPEJHSISI HIKOJIA Ne 1 TOPOCKOTI'O OKPYT'A
CHEXHOE» IOHELIKOU HAPOJHOMU PECITIYBJIUKHN

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
PykoBoautens MO 3am.upektopa o YBP Hupexrop
AxcenoBa H.B.. [ynenosa E.A. Canosas T.A.
ITpotokom ot 30.08.24 Ne 14 30.08.2024 [Tpuka3 ot 30.08.24 Ne 174
PABOYAS ITPOTPAMMA

yueOHOro npeaMera «AJredpa u Ha4YaJIa MATEMATHYECKOT 0 AHAJIN3A.
Yray0seHHblil yPOBEHb)

st ooydarommxcst 10 — 11 kmaccos

2024 — 2025 y4eOHblIii roa



MNOACHUTEJIBHAS 3AIINCKA

VYuebHbIil kKypc «Anredpa U Havyajla MaTeMaTUYECKOrO aHAIU3a» SIBISETCS
OJTHUM W3 Hambojee 3HAYMMBIX B IPOTrpamMMe CpPEIHEro OO0IIero oOpa3oBaHUS,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECIEUYMBAET MUHCTPYMEHTAIbHYIO 0a3y s
U3YYEHUS! BCEX €CTECTBEHHO-HAy4YHBIX KYpPCOB, a C JPYrol CTOPOHBI, (popmMupyer
JOTHYECKOe M aOCTPaKTHOE MBIIIICHHE O0yJYaIolUXCcs Ha YPOBHE, HEOOXOIMMOM
JUISL OCBOCHHUS MH(GOPMATUKU, OOIIECTBO3HAHNUS, HICTOPUH, CIIOBECHOCTU U JIPYTHX
TUCHUIUIMH. B pamkax paHHOro y4yeOHOro Kypca oOydwaroliudecs OBJIAJeBalOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HayKu, KoTopas (OpMyIUpYyeT CBOU
JOCTHKEHUS B MaTeMaTH4eckoil popme.

VY4eOHblli Kypc anreOppl M Havyall MaTeMAaTHYECKOrO0 aHalld3a 3aKJa/IbIBacT
OCHOBY [IJIi YCHENIHOTO OBJIaJieHUs 3aKoHamMu (U3UKH, XUMHUH, OHOJIOTHH,
MMOHMMAaHUS OCHOBHBIX TCHJICHIIMNA Pa3BUTHS SKOHOMUKH U OOIIECTBEHHOM JKM3HHU,
MO3BOJISIET OPUEHTUPOBATHCSI B COBPEMEHHBIX HHU(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO MHCIIOJIb30BaTh WX JUIsS JalbHEHIIero oOpa3oBaHUS U B
MOBCEIHEBHOM XKM3HU. B TO ke BpeMs oBmageHue aOCTPaKTHBIMU U JIOTHYECKU
CTPOTMMHU KOHCTPYKIIUSIMU anreOpsl M MaTeMaTH4YeCKOTOo aHaiu3a pa3BUBACT
YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH, JOKAa3bIBATh
YTBEPKJICHUSI C TIOMOIIBIO UHIYKIIUUA U PACCYXAAaTh NEAYKTUBHO, UCIOIH30BAThH
0000IIeHNEe W KOHKpPETU3allnio, aOCTparupoBaHHWE M aHAIOTHIO, (OPMUPYET
KpPEaTUBHOE U KPUTHUYECKOE MBITIIICHHUE.

B xone uszyueHus yueOHOro kypca «Anredpa u Hayajga MaTeMaTUYECKOIO
aHanu3a» oOydYarouIuecs: MOJy4YaroT HOBBIA OMBIT PEIICHHs MPUKIAAHBIX 3a/1ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUS MAaTEMAaTHYECKUX MOJEJEN PEANbHBIX CHUTYaLHM,
WHTEPHpPETAllUd  TIOJYYCHHBIX  pPEUICHWUH, 3HAKOMATCS C  MpUMepaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B TMpHUpOAE, HAyKe M HMCKYCCTBE, C
BBIJAIONTUMUCS MaTEMaTHYECKUMH OTKPHITHSIMHU U MX aBTOPaMH.

VY4eOHblll Kypc 001a/1aeT 3HAUNTEIbHBIM BOCHUTATEIbHBIM MOTEHIIHAJIOM,
KOTOpPBI peanu3yercsd Kak dYepe3 Y4ueOHbI Marepual, CIoCOOCTBYIOMIMIA
(GbOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK W uepe3 CHerupuKky ydeOHOM
NEATETLHOCTH, TpeOyromel MPOJODKATETFHON  KOHIICHTPAIIMA  BHUMAHUS,
CaMOCTOSITEIbHOCTH, AaKKypaTHOCTH ¥ OTBETCTBEHHOCTH 3a TMOJyYEHHBIH
pe3ynbTar.

B ocnoBe meromuku oOydeHHs aireOpe W HadaJaM MaTeMaTHU4eCKOro
aHaJIN3a JISKUT JACATEIBbHOCTHBIN MPUHIIAIT 00yYEHUS.

B crpykType yueOHOTO Kypca «AnreOpa M Hayajga MaTeMaTHYECKOTO
aHaJIM3a» BBIJEICHBI CIEIYIONIUE COJIePKATEIIbHO-METOIMIecKue JuHuU: «Yucia
U BbIUMCIIEHUD», « DyHKUIUU U Tpadukn», « YpaBHEHUSI U HEpaBeHCTBay», «Havana
MaTEeMaTUYECKOro aHanu3ay», «MHOXKecTBa U Joruka». Bce oCHOBHBIE



COJIepPKaTeIbHO-METOIMYECKHE JIMHUM H3Y4aloTCd Ha MPOTSHDKEHUM JIBYX JIET
oOy4eHHs] Ha ypOBHE CpelHero o01iero oOpa3oBaHMs, €CTECTBEHHO JIOMOJIHSS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH TeMaMd W paszjaenamu. JaHHBIA
y4eOHBII KypC SBISCTCS HWHTCTPATUBHBIM, ITOCKOJIBKY OOBEOUHSET B cebe
coJlepKaHMEe HECKOJbKUX MAaTeMaTHYeCKUX AUCIMIUIMH, TaKUX Kak anreopa,
TPUTOHOMETPHUSI, MaTeMaTUYECKUN aHajIu3, TEOpUs MHOXKECTB, MaTeMaThiecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOyudaromuecs OBIaJeBaloT Bc€ Oolee
[MIMPOKUM MATEMAaTUYECKUM almapaToM, Y HUX MOCIEI0BaTEIbHO (HOPMUPYETCS U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MaTeMAaTHYECKyl0 MOJENb pealbHOM
CUTYallUH, IPUMEHATh 3HAHUS, MOJIyYCHHbIC MPU U3YYEHUH yueOHOTO Kypca, IS
pElIeHUs] CaMOCTOSATENBHO CHOPMYIMPOBAHHON MAaTeMaTHUECKON 3a/layu, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopepxarenpHO-MeTOIMYEeCKass TUHUS «Yuclia U BBIYUCICHUS» 3aBepIIacT
dbopMUpOBaHrE HABBHIKOB MCIOJIB30BAaHUS ACHCTBUTEIBHBIX YHCET, KOTOPOE OBLIO
HayaToO Ha YPOBHE OCHOBHOTO 0011er0o o0pa3zoBanusi. Ha ypoBHe cpeaHero ooiiero
oOpa3zoBaHus oco0oe BHHUMaHHE ynaensercs (GOPMHPOBAHHUIO  HABBIKOB
palMOHANBHBIX BBIYUCICHUM, BKIIOYAIONIUX B CE0S MCIOJIH30BAHUE PA3TUUYHBIX
dbopM 3amucHd YuCIa, YMEHHE JeJaTh MPHUKUIKY, BBITIOJHATH MPHOIMKEHHBIC
BBEIYHCIICHUSI, OIICHUBATh UYHCJIOBBIC BBIPAKCHHs, PabOTaTh ¢ MaTEeMaTHYCCKUMH
KOHCTAHTaMU. 3HAKOMbIE OOYYarONIMMCSI MHOXKECTBAa HATypaJIbHBIX, IEJbIX,
palMOHAIIBHBIX U JCHCTBUTEIBHBIX  YHCENI  JOMOJHSIOTCS  MHOXECTBOM
KOMILJIEKCHBIX ~4YHCel. B  KakaoM U3 OTUX MHOXKECTB pPacCMaTpPHUBAIOTCS
CBOMCTBEHHBIE €My crenuduueckue 3amadyd W OIepaluu: JAelieHHe Hallelo,
OTEPUPOBAHUE OCTAaTKAaMU HAa MHOXKECTBE IIEJIBIX YHCEeT, OCOOBbIe CBOWMCTBA
paIMOHAIBHBIX U UPPAIMOHAIBHBIX YKCeN, apu(METUYECKUE OIEpaIli, a TaKxKe
W3BJICUCHHUE KOPHS HATYypaJbHOM CTETEHM HAa MHOXKECTBE KOMILJIEKCHBIX YHUCE.
bnarogapsi mocnemoBaTenbHOMY PACIIMPEHUIO Kpyra HCIONb3yeMbIX YHCelT |
3HAKOMCTBY C BO3MOXXHOCTSIMH WX MPUMEHCHHUS TSI PEIICHHs Pa3IUYHBIX 3a7ad
dbopMupyeTcsi peaCcTaBICHHE O €IMHCTBE MaTEMAaTHKU KaK HAyKd U €€ poyid B
MNOCTPOCHUU MOJIENICH pearsbHOro MHpa, LIIUPOKO HCMHOJIB3YIOTCS 0000IIeHHEe U
KOHKpETU3AITHSI.

JIluanst «YpaBHEHHSI W HEPABEHCTBA» peaM3yeTCs] Ha MPOTHKEHUU BCETO
oOy4yeHHsT Ha YpOBHE CpEeAHEro oO0Iero o0pa3oBaHMs, IMOCKOJbKY B KaXIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIeHHe COOTBETCTBYIOIIMX 3adad. B
pe3ynbrare OOydYaronIuecss OBJAJCBAIOT PA3MYHBIMU  METOJaMHU  PEIICHUS
paIMOHAIBHBIX, HPPAIMOHANBHBIX, TMOKA3aTeNbHBIX, JOTapUOMHUUECKHX U
TPUTOHOMETPUYECKUX ypaBHEHHWI, HEpPaBEHCTB W CHUCTEM, a TakXkKe 3ajad,
cofepKammx mapameTpbl. [lomydyeHHBIE YMEHHS IIHPOKO HCTOIB3YIOTCS MPH
UCCIICTOBaHNH (DYHKIIMA C TTOMOIIBIO MPOU3BOIHOM, TIPU PEIICHUH TTPUKIIATHBIX



3a/lay M 3a7]a4 Ha HAXOXKJEHUE HAaMOOJBIINX U HAUMEHBIIUX 3HAYEHUN (YHKIIUU.
JlanHasi comepxaTesbHas JIMHUS BKIIIOYAET B ceOsl Takke (OPMUPOBAHUE YMEHHI
BBIMIOHATh  pacu€Tel 1Mo  QopMmyiaM, MpeoOpa3oBaHUs  PalMOHAIIBHBIX,
UppaIMOHATBHBIX M TPUTOHOMETPUUECKUX BBIPAXKEHUM, a TaKKe BBIPAKCHUH,
coJlepKallluX CTeneHu u jorapudmel. braromapss u3ydeHuro anreOpanyeckoro
Marepuajia MNPOUCXOAUT  JaJbHEWIEE  PpPAa3BUTHE  ANTOPUTMHUYECKOTO U
a0CTpaKTHOrO MBIIUICHUs OOydaronuxcs, (OPMHUPYIOTCS HaBBIKH JI€yKTHUBHBIX
paccyxaeHui, pabOThl C  CHMBOJIbHBIMH  ¢dOopMamMH,  TPEACTABICHUS
3aKOHOMEpPHOCTE M 3aBHCHMOCTEW B BHUJIE PABEHCTB U HEpPaBEHCTB. Anredpa
npemsaraetT A(PQGEKTUBHbIE HMHCTPYMEHTBHI ISl PEIICHHUS] MPAKTUUYECKUX M
€CTECTBEHHO-HAYUYHbIX 3a]1a4, HATJSAIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTHU Kak
S3bIKA HAYKH.

ConepxarenbHO-MeTOANYECKAasT JUHUS «DyHKIMU U TpapuKu» TECHO
neperyieTaeTcss ¢ JIPYrdMH JIMHUAMH Y4€OHOTO Kypca, MOCKOJIbKY B KAaKOM-TO
CMBICJIE 3aHaET MOCIEA0BATEIBHOCTh U3YyUEHHs MaTepruaiia. M3yuenne cteneHHon,
MOKa3aTeJIbHOM, JJorapuPMUIECKON U TPUTOHOMETPUIECKUX (DYHKIIUA, UX CBONCTB
U rpadvKOB, UCIMOJIb30BaHUE (PYHKIIUN JJIsl pelleHus 3ajad U3 JPYruxX yueOHBIX
MPEAMETOB U peaJbHOM KU3HU TECHO CBA3aHO KAK C MAaTEMaTUYECKUM aHAJIU30M,
TaK ¥ C pEIICHUEM YpaBHEHUM U HepaBeHCTB. [Ipu 3TOoM Oo0JbIIIOE BHUMaHUE
yaensercs (GOpMUPOBAHUIO YMEHHMs BbIpakaTh (POpMyJIaMH 3aBUCUMOCTH MEXY
pa3sNTUYHBIMA BEJIIMYMHAMH, HCCIEIOBATh TOJy4YCHHbIC (YHKIIMH, CTPOUTh HX
rpaduku. Matepuan 3Tol coliepKaTeIbHON JIMHUK HAalleJIeH Ha Pa3BUTUE YMEHHM
W HaBBIKOB, TMO3BOJISIONIMX BbIpAaXaTh 3aBUCUMOCTH MEXIYy BEJIUYMHAMHU B
paznuuHoi dopme: aHaTUTUYECKOU, rpaduyeckoid u cioBecHo. Ero msyuenwue
CIIOCOOCTBYET Pa3BUTHIO AJNTOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K
0000IIIEHNUIO ¥ KOHKPETU3AIIUHU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxarenpHass JuHus «Havama maTeMaTH4ecKOro aHajin3a» IO03BOJIAET
CYILIECTBEHHO PACIHIMPUTH KPYI KaK MaTEMaTUYECKUX, TaK U MPUKIAIHBIX 3ajad,
JIOCTYIHBIX OOY4YaroNIUMCsI, TaK KaK y HUX TMOSIBISETCS BO3MOXKHOCTH CTPOHUTH
rpa@uky  CIOXHBIX (YHKLIMM, ONpeAeNniaTb WX HauOOJbIIME W HAUMEHbIIHE
3HAYEHUS, BBIYUCIITH TUIOMAAN (GUTYP U OOBEMBI Tell, HAXOIUTh CKOPOCTH H
yCKOpeHusi TmpoueccoB. JlaHHas cojaepskarelibHasi JIMHHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOCHUS MATEMaTHYECKUX MOJEICH peallbHbIX CHUTYaIluH,
MO3BOJIIET HAXOAWTh HAWIydlllee pelIeHHEe B NPUKIATHBIX, B TOM YHUCJE
COI[MATIbHO-?)KOHOMUYECKUX, 3a7auaX. 3HAKOMCTBO C OCHOBAMHU MaTE€MAaTH4YECKOIO
aHaNM3a CIOCOOCTBYET PAa3BUTHUIO aAOCTPAKTHOTO, (HOPMATHHO-TOTUYECKOTO H
KPEaTUBHOTO MBIIUICHHS, (POPMHUPOBAHUIO YMEHHU pAaCIO3HABATh MPOSBICHUS
3aKOHOB MAaT€MaTHKW B HayKe, TEXHHKE M MCKyccTBe. OOyuaromuecs y3HAIOT O



BBIIAIOIINXCSI  pe3yibTaTax, TOJYYEHHBIX B XOJ€ PAa3BUTUS MaTEMaTHKH Kak
HayKH, 1 00 UX aBTOpaXx.
ConeprxarenbHO-MeTOAuYeCKass TUHUS «MHOXKECTBA W JIOTHKA» BKJIIOYAET B
ceOsT AJIEMEHTHl TEOPHH MHOXXECTB W MaTEMaTHYECKOH JIOTHKH. TeopeTHko-
MHOKECTBEHHBIC TIPEICTABIICHUS MPOHU3BIBAIOT BECh KyPC MIKOJILHON MaTEMaTHKH
U TpeiaraloT HaumOoJee YHUBEPCAIbHBIM SI3bIK, OOBEAUHSAIOMIUNA BCE pa3feiibl
MaTeMaTHKU H €€ TPUJIOKEHUH, OHHM CBS3BIBAIOT pa3HbIE MAaTeMaTHYCCKHUE
JTUCIMIUIMHBL W WX TPUIOKEHUS B enuHoe Ienoe. [lodToMy BakHO 1aTh
BO3MOXXHOCTh OOYy4YaromieMycsi TOHHMAaTh TEOPETHKO-MHOKECTBEHHBIN  SI3BIK
COBPEMEHHOW MAaTEMAaTHUKH W HCIIOJIb30BaTh €0 IS BBIPAXKEHUS CBOMX MBICIICH.
JIpyruM BaXHBIM TIPU3HAKOM MATEMAaTHKH KaK HAyKd CIEIyeT TNpH3HATh
CBOMCTBEHHYIO €l CTpOroctb OOOCHOBAaHMUN U CJIEIOBAHHUE ONpPENEIEHHBIM
nmpaBujaM  TOCTPOCHHMS  JIOKA3aTeNbCTB.  3HAKOMCTBO € DJIEMEHTaMH
MaTEMaTUYECKONH JIOTUKM CIOCOOCTBYET PAa3BUTHIO JIOTHYCCKOTO MBITUICHHUS
00y4aroIuxcs, MO3BOJSIET UM CTPOUTH CBOM PACCYXKICHUS Ha OCHOBE JIOTHIECKUX
npaBui, GOPMUPYET HABBIKH KPUTHIECCKOTO MBIIIICHUS.
B yuyebHoMm Kkypce «Ainredpa M Hayajla MAaTeMaTHYECKOTO aHaIn3a»
MPUCYTCTBYIOT OCHOBBI MAaTE€MaTHYECKOTO MOJICIUPOBAHUS, KOTOPBIC MPU3BAHBI
croco0CcTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJENEH peaslbHbIX
CUTyalluii, HCCIENOBAaHUS JTHX MOJENed C TIOMOIIBIO ammapaTa anreOpbl |
MaTEMaTUYECKOTO aHalln3a, WHTEPIIPETAIlMU TOJYYCHHBIX PE3yJIbTaToOB. Takwe
3aJlaHUs BIUIETCHBI B KQXKIIbIN U3 pa3/eioB MPOrPaMMBbl, TOCKOJIbKY BECh MaTepHall
y4eOHOTO Kypca HIMPOKO HCIOJNB3YeTCs JIS pelieHusl MPUKIaaHbIX 3amad. [Ipu
pEIICHUH  pEaJbHbIX  NPAKTUYECKUX  3ajJad  oOydwaromuecs  pa3BUBAIOT
HAOI0JaTeIbHOCTh, yYMEHHE HAXOIAUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
UCIIOJB30BaTh  QHAJIOTHIO, 0000IaTh W KOHKPETU3UPOBAThH  MpoOJeMy.
JestenbHOCTh MO (OPMUPOBAHUIO HABBIKOB pEUICHUS MPUKIATHBIX 3a]1a4
OpraHu3yeTCs B MPOIIeCCe U3yUEHUs BCEX TeM y4eOHOTo Kypca «Anrebpa u Havyaia
MaTEeMaTHYECKOTO aHaITu3ay.
Peanuzamuss  BoCHHMTATENbHOTO  TMOTEHIMAIa  MpeaMeTa  Ipearnosaraet

CJIETYIONTUE BUBI PaOOT:

® [IPUMEHEHHE Ha YPOKE HHTEPAKTUBHBIX (HOPM pabOThI, CTUMYIHPYIOIINUX
M03HABATEIILHYIO MOTHUBAIIUIO 00yYaOIIUXCS;

® [IpUMEHEHHE IPYNIOBOM pabOThI WM pabOTHI B TIapaxX, KOTOPHIE CIIOCOOCTBYIOT
Pa3BUTHIO HABBIKOB KOMAHTHON paOOTHI M B3aMMOICHCTBHIO C IPYTUMHU
00yJarOIIMMUCS;

e oOpaieHue BHUMAaHUS HAa HPABCTBEHHBIC aCIMEKThl HAYYHBIX OTKPBITHH,
KOTOPBIE M3Y4aIOTCS B JJAHHBIM MOMEHT Ha YPOKE; Ha MPEICTABUTENICH YUCHBIX,
CBSI3aHHBIX C M3YYaeMBbIMH B JaHHBIM MOMEHT TEMaMH, Ha TOT BKJIAJ], KOTOPbHIA



OHU BHECIIM B pa3BUTHUE HAlllel CTpaHbl U MUpPA, Ha JOCTOMHBIE MOAPANKAHMS
OPUMEPHI UX KU3HU, HA MOTHUBBI UX ITOCTYIIKOB;

® VHUILMHUPOBAHUE U MOJIEPHKKA UCCIEAOBATEIBCKON AEATENBHOCTH IKOJIBHUKOB
B (hopMe BKIIIOUEHUS B YPOK Pa3JIMYHBIX UCCIENOBATENbCKUX 3aJaHUM U 33744,
YTO J1a€T BO3MOKHOCTh 00YYarOMIMMCS IPUOOPECTH HABBIKU CaMOCTOSTEIHHOTO
pelieHus] TEOPEeTUYECKOW MpoOJeMbl, TEHEPUPOBaHUS U  OGOPMIICHHUS
COOCTBEHHBIX THIOTE3, YBAXHUTEIBHOTO OTHOLIEHHMS K UYXUM HIEIM,
nyOJIMYHOTO BBICTYIUICHUS, apIYMEHTUPOBAaHUS U OTCTAaUBaHUS CBOEW TOUYKU
3peHus;

® YCTAHOBJICHHE YBAXKUTEIbHBIX, JOBEPUTEIHHBIX, HE(HOPMATBHBIX OTHOIICHHI
MEXIYy VYYHUTEIEM U YYEHHKaMHU, CO3JaHUME€ Ha YPOKax 3SMOLUOHAIBHO-
KOM(OPTHOM Cpefbl.

Ha wu3yuenne ydeOHOro Kkypca «Airedpa W Hayajga MaTeMaTHYeCKOro
aHanuzay» oTBoauTcs 272 vaca: B 10 kimacce — 136 gacos (4 daca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEZIEIIO).

COJEPXAHUE OBYUYEHUA
10 KJIACC

Yucia v BIYMCICHUSA
Panmonanbsubie uncna. OOBIKHOBEHHBIC U JIECATUYHBIE IPOOU, TPOIICHTHI,
OeckoHeuHble neproauueckue apoou. [IpuMenenue npoodeit u NpoLeHTOB IS
pELIeHUs MPUKJIAIHBIX 3a7a4 U3 Pa3JIUYHbIX OTPACIIEH 3HAHUM U PEATIbHOU KU3HU.

JlericTBuTenbHbIE 4Yucia. PanuoHanbHBIE YW UPPALMOHAIIBHBIE YHCIIA.
Apudmernueckue  onepaluu ¢ JCUCTBUTENBbHBIMH  YHClIaMH. Moaynb
JEHCTBUTEILHOTO YHUCIa U ero cBocTBa. [IpubnmkEHHbIC BHIYUCIICHHS, TIPaBUIIA
OKpYTJICHUS, MPUKHUIKA U OLICHKA PE3ybTaTa BHIYMCICHUM.

Crenenp ¢ wuenbiM nokasareneM. bunom Herootona. Hcnons3zoBanue
noAXosend (GopMbl 3aMUCH JEHCTBUTEIBHBIX YUCEIT JI PEIICHUS MPAKTUYECKUX
3a7a4 ¥ IPEACTaBJICHUS TAHHBIX.

ApudmMeTnyecknii KOpeHb HaTypaJbHOM CTETIEHH U €ro CBOMCTBRA.

CreneHb C palMOHAIBbHBIM MOKA3aTelieM M €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIbHBIM MOKA3aTEJIEM.

Jlorapudm uucna. CoiictBa norapudma. JlecaTuunbie U HaTypadbHBIC
JorapupMsl.

CuHyc, KOCUHYC, TAHT€HC, KOTAHT€HC YHMCIIOBOTO apryMeHTa. ApKCUHYC,
APKKOCHUHYC M apKTaHT€HC YMCIIOBOTO apryMEHTa.

YpaBHeHUA U HEPABEHCTBA

ToxmectBa W TOXIECTBeHHBbIC TMpeoOpa3oBaHus. YpaBHEHHE, KOpPEHb
ypaBHeHUs. PaBHOCWIBHBIE ypaBHEHUs U ypaBHEHUsA-CieACTBUS. HepaBeHCTBO,



pElIeHe HEPABEHCTBA.

OCHOBHBIE METO/BI PEUICHHS] LETBbIX U APOOHO-PALMOHAIBHBIX YPAaBHEHUH U
HEpaBEHCTB. MHOrOWIeHbl OT OJHOM MepeMeHHOH. JleneHue MHOrousjeHa Ha
MHOIO4JIEH C ocTaTkoM. Teopema be3dy. MHOrouneHsl ¢  LENbIMU
kodpdunuentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUN, COAEPHKAIIUX CTETIEHU U KOPHHU.

WppauroHanbHbie YpaBHEHHUS. OcHOBHBIE METO/IbI pEeLIeHHS
UPPALMOHATIBHBIX YPaBHEHUIA.

[loka3aTenbHble ypaBHEHUS. OCHOBHBIE METObI PELIEHUS MOKA3aTEIbHBIX
YPaBHCHUU.

[IpeoOpa3oBaHue BbIpaXKEHUM, COAEPKAIIMX JOTaApUPMBI.

Jlorapudpmuyeckue ypaBHEHHUSI. OcHOBHBIC METO/IbI perieHus
Jorapu(pMHUYECKUX YpaBHCHUH.
OcHOBHBIE TPUTOHOMETPUUECKHUE hopMyIIbL. IIpeobpazoBanue

TPUTOHOMETPUYECKUX BBIPAKEHUMN. PelmieHne TpUroOHOMETPUYECKHX YpPABHEHUM.
PemieHne cucreM JIMHEHWHBIX ypaBHEHWW. Marpuua CUCTEMBbl JIMHEHMHBIX
ypaBHeHui. Onpenenurens MaTpuupl 2X2, €ro TeOMETPUYECKUH CMBICH H
CBOICTBA, BBIYMCJIEHUE €T0 3HAYEHHS, TPUMEHEHUE ONMPEACIUTENS I PEIICHUs
CUCTEMBl JIMHEWHBIX YypaBHEHUM. PelneHue NpUKIAIHBIX 3a4a4 C IOMOIIBIO
CUCTEMBbl JIMHEHHBIX ypaBHEeHMH. lccienoBanue DOCTPOCHHOW MOJEIU €
MIOMOILBIO MaTPULL U ONPEAETUTEIIEH.

[TocTtpoeHne maremMaTUYECKUX MOJEIEH pPEalbHOW CUTYyallMd C ITOMOILBIO
YPaBHEHUM W HEPABEHCTB. lIpuMeHEHHE ypaBHEHMM M HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3a7ady W 3aJa4 M3 Pa3IMYHbIX OOJaCTEel HAayKH U peajbHOU
KU3HH.

DOyHKUMHU U TpauKu

OyHKIUA, crnocoObl 3agaHuss (QyHKUUMU. B3aumHO oOpaTHbIE (YHKUIHU.
Kommnosummst  gynkiuit. 'paduk  QyHkImu. DOnemeHTapHbIe MNpeoOpa3zoBaHUs
rpaukoB GyHKLIHMA.

OO6nactb onpeneneHuss 1 MHOXKECTBO 3HaueHui pynkuuu. Hynu gyHkuuu.
[TpomMexyTku 3HaKOMOCTOSIHCTBA. YETHBIE M Heu€THbIe QyHKUMU. [leproanueckue
¢bynkun. IIpoMexxyTkKh MOHOTOHHOCTH (PYHKIMH. MakCUMyMbl U MUHHUMYMBI
dbynkuun. Hanbosnbiee u HauMeHsblee 3Ha4eHus: QYHKIIMA Ha TPOMEKYTKE.

Jlunetinas, KBajpaTU4HasT U JAPOOHO-TIMHEWHAs (PyHKUIHUHU. DJIEMEHTApHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX rparKOB.

Crenennast pyHKIMS ¢ HATYypaJbHBIM U LENbIM NOKa3zareneM. E€ cBolicTBa u
rpaduk. CoiictBa W rpaduK KOpHS N-OM CTEMEHW Kak (PYHKIIMU OOpaTHOU
CTENEHU C HATYPAJIBbHBIM [TOKA3aTEJIEM.

[TokazaTenpHast 1 norapudmMuyeckass (yHKIUHA, UX CBONCTBA U TpaduKH.
Hcnonp3oBanue rpadukoB GyHKIIUI 715 peIlIeHUs] ypaBHEHUH.

TpuroHomerpuyeckass OKpPYKHOCTb, OIPEACICHHE TPUTOHOMETPUYECKHUX
(GYHKIIMI YUCIOBOTO apryMEHTa.



QOYHKIMOHAIBHBIE 3aBUCHMOCTH B pEaJbHBIX IIpOLECCaX W SBICHUSIX.
['paduku peanbHBIX 3aBUCUMOCTEH.

Havana mareMaTH4ecKOro aHajm3a

[locnenoBarenbHOCTH, CHOCOOBI 3aJaHMs IOCIENOBaTeNbHOCTEH. MeTox
MaTeMaTU4ECKON UHIYKIUU. MOHOTOHHBIE " OTpaHUYCHHBIC
IIOCJIEN0BATENBHOCTH. VICTOpHS BO3HMKHOBEHMS MAaT€MaTHYECKOIO0 aHalIu3a Kak
aHaJIN3a OECKOHEYHO MaJIbIX.

ApudmeTrueckas U reoMeTpuueckas nporpeccuu. beckoHeuHo yObIBaromiast
reomerpuueckas nporpeccus. Cymma O0€CKOHEYHO YOBIBAIOIIEH I€OMETPUUECKON
IPOTrpecCcruy. JIMHEVHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncio e. Popmyia CI0KHBIX
npoueHTOB. Mcnosb30BaHWEe NPOTpecCHH ISl PEIICHUS pEeANbHBIX — 3a7ad
IIPUKIIATHOTO XapaKTepa.

HenpepriBuble (yHkiuu u ux cBoWcTBa. TOuku pa3pbiBa. ACHMHOTOTHI
rpagukoB ¢yHkuuii. CBolcTBa (YHKIMI HENpEpBIBHBIX Ha oTpe3ke. Meroa
MHTEPBAJIOB [JI1 PEIICHUSI HEPABCHCTB. [IprMEHEHME CBOWCTB HEMPEPBHIBHBIX
GbyHKUMNA JUTs penieHus 3a1ay.

[lepBas u BTOpas npousBojiHble GyHKIMHU. OnpeneraeHue, TeoOMEeTPUIECKUui 1
(bu3HUeCcKuil CMBICT TPOU3BOIHON. YpaBHEHHUE KacaTeNbHOU K TpaduKy (PyHKIUU.

[IpousBognbie  3iemeHTapHbIX  ¢GyHKiuWA.  [IpousBoaHass ~ CyMMBl,
MPOU3BEJCHUS, YACTHOTO U KOMIO3UIIUN (DYHKIIH.

MHo:xecTBa M JIOTMKA

MHOK€ECTBO, oOmepanyu HaJl MHOXKECTBAMM W HMX CBOWCTBA. Jlnarpammsbl
Oiinepa—Benna. IlpumeHeHHe TEOPETUKO-MHOKECTBEHHOIO — ammapara i
ONMCAHUSl PEAIIbHBIX IMPOLECCOB W SIBJICHHUM, NPU PELICHUM 3aa4 U3 JAPYrUxX
y4eOHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBOWCTBO MaTeMaTHYECKOrO0 OOBEKTa, CIEICTBHE,
JI0KAa3aTEIbCTBO, PABHOCUJIBHBIE YPABHEHHSL.

11 KJIACC

Yuciia ¥ BBIYUCICHUS

Harypanbubie u nensie yucna. [IpuMeHeHre NpU3HAKOB AEIUMOCTH LEIbIX
yucen, HauOoypmui oomumii nenutens (manee — HOJl) m Hammensinee oOree
kpatHoe (nanee — HOK), octatkoB 1o MoayJito, anroputMa EBkina st pereHust
3a/1a4 B LIEJIBIX YHCIIAX.

KommnekcHble uucna. AnreOpaumyeckas M TpUTOHOMETpHUUYecKas (POpPMBI
3aMUCH KOMIUIEKCHOTO 4YHCia. Apu(MEeTHUYeCKHEe Omepalud ¢ KOMIUICKCHBIMH
yuciamu. M3o00pakeHre KOMIUIEKCHBIX YMCENl Ha KOOPAMHATHOM MJIOCKOCTH.
®opmyna MyaBpa. Kopau n-oii creneHr M3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMITJIEKCHBIX YHCEIT ISl PeIIeHUs (PU3NIECKUX U TEOMETPUIECKUX 3a1a4.

YpaBHeHUA U HEPABEHCTBA

CucremMa M COBOKYIHOCTb YpPaBHEHH W HEpPAaBEHCTB. PaBHOCHIIbHBIE



CUCTEMBI U CUCTEMBI-CIICICTBUS. PaBHOCUIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKUX  YpPAaBHEHHH C  IOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PellieHne TpuroHoMeTpu4ecKuX HEPaBEHCTB.

OcCHOBHBIE METOJABI PEIICHUS TOKa3aTeNbHBIX U  JIOTAPU(PMHUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHHS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METO/IBI PELIEHUS] CUCTEM M COBOKYIHOCTEW pallMOHAJIbHBIX,
UppaLMOHATBHBIX, TOKA3aTENbHBIX U JIOTapUPMUUECKUX YPAaBHEHU.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IMAPAMETPAMH.

[IpuMeHeHnE ypaBHEHH, CUCTEM U HEPABEHCTB K PEIICHUIO

MaTEeMaTUYECKUX 3aJ1ad M 3a7a4 U3 pa3IMuHbIX 00JIacTel HAyKU U peabHOU

YKA3HU, HTHTEPIPETALMS IMOTYYEHHBIX PE3YJIBTATOB.

DOyHKUMHU U TpauKu

I'padux xommoszunuu Qyskiui. ['eomerpuyeckue oOpa3bl ypaBHEHUU U
HEPABEHCTB HAa KOOPJIMHATHOM INIOCKOCTH.

Tpuronomerpuyeckue PyHKIIMN, UX CBOMCTBA U rpaduKH.

I'padrueckne Meroabl pemieHUs ypaBHEHUN W HepaBeHCTB. |'paduueckue
METO/IbI PELICHHUS 33]1a4 C TapaMeTPaMH.

Ucnonb3oBanue rpadukoB (QGYHKIUMNA I UCCIEAOBAHMUS TIPOILECCOB U
3aBUCUMOCTEH, KOTOPbI€ BO3HMKAIOT IMPHU PEIICHUU 3aJlady U3 JPYTUX Yy4eOHBIX
IIPEAMETOB U PEATBHOM KU3HH.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

[IpumeneHnre MPOU3BOJHON K HCCIEOBaHUIO (PYHKITMI HA MOHOTOHHOCThH U
sKcTpeMyMmbl.  Haxoknenue  HamOOdbIIEro YW HAWMEHBIIETO  3HAYCHUU
HEMPEePbIBHON (QYHKIIUU HA OTPE3KE.

[IpumeHenne TPOU3BOMHOM JUIsI HAXOXKAEHWS HAWIYYIIETO pEIICHUS B
NPUKIAIHBIX 3aJa4dax, Il ONpPENENEHUS CKOPOCTH M YCKOPEHHs Ipoliecca,
3a1aHHOTO (hOpMYJION Ui rpaduKoOM.

[TepBooOpasHasi, OCHOBHOE CBOWMCTBO TmepBooOpa3HbiX. I[lepBooOpasHbie
aneMeHTapHbIX QyHkIiui. [IpaBuina HaxoxaeHus: EPBOOOPa3HBIX.

WNuTrerpan. I'eomerpruueckuin CMBICI MHTErpaa. Brruucnenue
onpenenéHHoro uaTerpaia mno Gopmyne Hetotona-JIeionua.

[IpumMeHeHre uWHTErpana g HAaXOXIEHHUs IUIOMafed TUIOCKHX (Uryp u
00BEMOB TEOMETPUIECCKUX TEIL.

[Ipumepst pemenuit auddepeHnuanbHbIX ypaBHEHUNH. MaremaTtuueckoe
MOJICJIMPOBAHUE pEANbHBIX MPOLECCOB C TOMOIIbI0  auddepeHnrnanbHbIX
YPaBHEHHUM.



[VDIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA VYYEBHOI'O KVYPCA
«AJI'EBPA n HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHB) HA VYPOBHE CPEJHEIO OFIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa’kIaHCKOr0 BOCIIUTAHUS:

c(hOPMUPOBAHHOCTH TPAXKIAHCKON MO3UIMHA 00YYAIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO  4I€Ha  POCCHUMCKOr0  00IlecTBa,  NPEACTAaBICHHE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
NpoIeAyp TPaKIAaHCKOro oOImiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aMMOJICUCTBOBATh C COIMAIbHBIMU HWHCTUTYTAMH B COOTBETCTBHUM C HX
GyHKUIUSIMU U HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCTIMTAHUS:

c(OPMHUPOBAHHOCTh POCCUHCKOMN I'paKAAHCKOW HIEHTUYHOCTH, YBAKEHUS K
IPOLIJIOMY M HACTOSAIIEMY POCCUUCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTHKEHUSIM POCCUMCKUX MAaTEMATUKOB M POCCUMCKOM MaTEMaTUYECKOM HIKOJIbI,
UCIIOJIb30BAaHUE JTUX JOCTIDKCHUM B JAPYrMX HayKax, TEXHOJOTHsX, cdepax
HYKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCTIUTAHNS

OCO3HaHWE AYXOBHBIX LIEHHOCTEH POCCUUCKOro Hapoaa, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, 3TUYECKOIO MOBEJACHUS, CBA3AHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JIOCTHDKEHUM HAyKM U JIEATEJIbHOCTBIO YYEHOTO0, OCO3HAHHE
JMYHOTO BKJIa/1a B TOCTPOCHUE YCTONYHUBOIO OYyIIETro;

4) 3¢TeTHYECKOro BOCIIUTAHMS

ACTETUYECKOE OTHOILIEHWE K MHpPY, BKIIOYAs ACTETUKY MAaTeMaTHYECKUX
3aKOHOMEPHOCTEH, 0OOBEKTOB, 3a/1a4, PEHICHUH, pacCy ACHUN, BOCIPUUMYUBOCTD
K MaTeMaTUYECKUM acTeKTaM Pa3jM4HbIX BUJIOB UCKYCCTBA;

5) dpuznyeckoro BoCMTAHUSA:

c(hOPMHUPOBAHHOCTh YMEHHUS TPUMEHATh MaTeMaTUYECKHUE 3HAHUS B
MHTEpecax 3/10pOBOro v 0€30MacHOro 00pas3a KU3HHU, OTBETCTBEHHOE OTHOLIEHUE K
CBOEMY 3JI0OPOBBIO (3710pOBOE MUTAHUE, COAJTAHCUPOBAHHBIA PEXKHUM 3aHATUU U
OTIIbIXa, peryispHas (u3nvecKas aKTUBHOCTH), (PM3MUECKOE COBEPUICHCTBOBAHUE
IPU 3aHIATUAX CIOPTUBHO-03A0POBUTEIBHON ACSITENBHOCTHIO;

6) TPYA0BOr0 BOCIIUTAHUSI:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TpPYHOJIIO0Ms, HHTEpec K
pa3nuuHbiM  chepaM  Mpo(ecCHOHATBHON  NEATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOD
Oymymelt mpodeCCuu M peaan30BbIBATh COOCTBEHHBIC KU3HEHHBIC TIJIAHBI,



TOTOBHOCTb U CIOCOOHOCT K  MAaT€MaTH4ecKOMYy  OOpa3oBaHUIO U
caMO00pa30BaHUIO Ha TMPOTSIKEHUU BCEH IKU3HU, TOTOBHOCTh K aKTUBHOMY
YYAaCTHUIO B PEIICHUM NPAKTUYECKUX 3a]1a4 MAaTEMATHYECKON HAIIPABIICHHOCTH;

7) IKOJIOTHYECKOT0 BOCTIMTAHMS:

c(OPMUPOBAHHOCTh  AKOJIOTMUECKON  KYJbTYpbl, TOHUMAaHHE BIUSHUS
COLIMAJIbHO-D)KOHOMUYECKUX ITPOLIECCOB HA COCTOSIHUE IMPUPOJHOM U COLMAIBHOU
Cpellbl, OCO3HaHME TI100aIbHOIO XapaKTepa SKOJIOTMUECKUX MPOo0IeM, OpHUEeHTaLUs
Ha TPUMEHEHHE MAaTEeMaTHUYECKUX 3HAHWM JUId peleHus 3aaad B 00JacTH
OKPY’KAaIOLIEN Cpenpl, IUIAHUPOBAHUE IIOCTYIIKOB M OLEHKM HX BO3MOXHBIX
IIOCJIEACTBUN ISl OKPYKAIOIIEH CPEJIbI;

8) HeHHOCTH HAYYHOTO MO3HAHNS

c(OPMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAayKu U  OOIIECTBEHHOM  IpPaKTUKHU, TOHUMaHHUE
MaTEeMaTUYECKONM HayKH Kak c@epbl 4YeJOBEUYECKOM JEesATENIbHOCTH, JTaloB €&
pa3BUTHA M 3HAYUMMOCTH JUISl DPa3BUTUA LUMBWIN3ALWH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTEMAaTHYECKOM KyJbTYpPOM KaK CpPEICTBOM IIO3HAHUSA MUDPA,
TOTOBHOCTb OCYLIECTBIIAATh IPOEKTHYIO M HCCIIEIOBATENIBCKYIO JEATEIBHOCTD
WHJVBUAYAJIBHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJbHbIE YUeOHbIE 1eiCTBUS

ba3oBble jornueckue aeiicTBUs:

BBISBJISITh M XapaKTepU30BaTh CYIICCTBEHHbIC MPU3HAKA MaTeMaTHYECKHUX
OOBEKTOB, TIOHATHH, OTHOIICHUW MEXAY TMOHATHAMH, (QOPMYIHPOBATH
OTIpEJICIICHHS TIOHATUN, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiacCU(UKaIUH,
OCHOBaHMsI JIJIsi 0000IIIEHNS U CPaBHEHHU S, KpUTEPUH TIPOBOAMMOTO aHAJIN3A,

BOCIIpUHUMATh,  (OPMYJIMpPOBaTH UM  MPeoOpPa3OBBIBATh  CYXKJCHHUS:
YTBEPIAUTEIbHbBIC U OTPULIATEIbHBIC, €IMHUYHbBIC, YACTHBIE U O0II1e, YCIOBHBIE,

BBIABJISITh MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MIPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIOJACHUSAX M YTBEPXKICHUSAX, TPENaratb KPUTEPHUH JIs
BBISIBJICHUS 3aKOHOMEPHOCTEH U POTUBOPEYUN;

JenaTh BBIBOABI C HCIOJB30BAHMEM 3aKOHOB JIOTUKH, JEIYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKJIFOUEHUH 110 aHAJIOTHH;

MIPOBOAUTH CAMOCTOSITEILHO JOKA3aTEIbCTBA MATEMAaTUYECKUX YTBEPKICHUIN
(OpsiMble ¥ OT NPOTUBHOTO), BHICTPAUBATh apryMEHTALIUIO, IPUBOJIUTh TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKJICHUS U BBHIBOJIBI;

BBIOMpaTh CMoco0 pelleHus y4eOHOM 3amaun (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pEIIeHHs, BBHIOMpATh HamOoOJee TMOAXOIANIMH ¢ y4ETOM
CaMOCTOSITETIbHO BBIJICJICHHBIX KPUTEPUEB).



ba3oBble ucciaenoBare/ibCKue 1eiiCTBUS:

WCIIOJIB30BaTh BOMPOCHI KaK HCCIEAOBATCIIbCKUN HMHCTPYMEHT IIO3HAHMS,
dbopMmyaupoBaTh  BONPOCHl,  (UKCUpPYIOIIME  MPOTUBOpEYHE,  Mpodiemy,
yCTaHABJIMBAaTh WCKOMOE W JaHHOE, (OopMUpOBATH THIOTE3Y, apryMEHTHPOBATh
CBOIO MO3UIIMI0, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEAOBAHHE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKoro 00beKTa, IBJICHHUs, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX Iy 00BEKTaMHU, SIBICHUSIMU, TIPOIECCAMU;

CaMOCTOSTENIbHO (OPMYIUPOBAaTh OOOOIIEHUS W BBIBOABI IO pe3yJbTaTaM
MPOBENEHHOTO  HAONIONCHMS, WCCICAOBAaHMs, OICHUBATH  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

POTHO3UPOBATh BO3MOKHOE pa3BUTHE TMPOIECca, a TaKKe BBIIBUTaTh
MPEANOJIOKEHUS O €r0 PA3BUTUH B HOBBIX YCIIOBHSIX.

Pabora c undgopmanmei:

BBISIBIISIT A€UIIUTHI MH(DOpPMAIMK, TaHHBIX, HEOOXOJAUMBIX JIJIi OTBETa HA
BOIIPOC U JIJIA PEIICHUS 3a]1a4H;

BbIOMpATh MH(DOPMAIUIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HWHTEPIPETUPOBATh MHGOPMAIMIO PA3IUYHBIX BHUIOB U
dbopM npecTaBICHUS;

CTPYKTYPHPOBaTh MH(POPMAIMIO, TPEICTABIATh €€ B Pa3IMYHBIX (OpMax,
WJLTIOCTPUPOBATH TpadUyueCcKy;

OIICHUBATh HaAEKHOCTD uHdopmaIuu 1o CaMOCTOSITEIIbHO
c(hOpMYITMPOBAHHBIM KPUTEPHSIM.

KoMMyHMKaTHBHBIE YHHBEpPCAJbHbIE y4eOHbIe 1eiiCTBUS

Oo0wmenue:

BOCIPUHUMATh U (POPMYIHPOBAThH CY>KICHHUS B COOTBETCTBUU C YCIOBUSMHU U
HEeIsIMU OOIIEHMs, SCHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX U IHUCBMEHHBIX TEKCTax, [aBaTh IOSCHEHUs II0 XOAYy PELICHMS 3a1ayu,
KOMMEHTHUPOBATH MOJTYy4YECHHBIN PE3yJIbTaT;

B Xojie 00CYXXJIeHHUsI 3a7]aBaTh BOIIPOCHI MO CYIIECTBY OOCYXIaeMOM TEMBI,
npoOiemMbl, pellaeMoM 3ajJadyd, BBICKA3bIBaTh MWJIEHU, HAICJICHHbIE Ha TOUCK
pELIEHUs, COMOCTABIIAThL CBOM CYXICHHUS C CYXICHUSAMHU JPYTUX Y4YaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4ve M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(dbopMynupoBaTh pa3HOIIACHS, CBOM BO3PAKECHHUS,;

[IPECTABIATh PE3YyJIbTAThl PELICHUS 3aJa4u, DKCIIEPUMEHTA, UCCIIENOBaHNUs,
MIPOEKTa, CaMOCTOSITEJIbHO BBIOMpaTh (opMaT BBICTYIUIEHHS C Y4€TOM 3aaad
MPE3EHTALUU U OCOOEHHOCTEN ayIUTOPHUH.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe 1elCTBUSA



Camoopranusanus:

COCTaBJIAThH IUJIaH, aJTOPUTM PEUIECHUS 3a7a4u, BEIOUPATh CIIOCOO PEIICHHUS C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C Y4ETOM HOBOM MH(MOpMAITIH.

CaMOKOHTPOJIb, IMOLMOHAJILHBII HHTEJJIEKT:

BJIaJICTh ~ HaBbIKAMHM  I[IO3HABAaTEJIbHOW  pedIEKCUU KaK  OCO3HAHUs
COBEPILIAEMBIX JEUCTBUI U MBICIHUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB, BIAJETh
crnocobaMy CaMOIIPOBEPKH, CAMOKOHTpPOJS TMpoliecca M pe3yibTaTa pEIICHUs
MaTeMaTUYECKOU 3a4auH;

MPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEIICHUU 3a7auH,
BHOCUTH KOPPEKTHUBBI B JEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSTENILCTB, JaHHBIX,
HaWJICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHUE PE3yJIbTATa LIETU U YCIOBUAM, OOBSICHATH IPUUHHBI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3yIbTaTOB ACSATEIBHOCTH, HAXOIUTh OUIUOKY,
JlaBaTh OLICHKY TPUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eITEJILHOCTD:

NOHUMATh M KMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U HWHIUBUIYAIbHOU
paboThl TpH peHIeHWH Y4YeOHBIX 3aJlay, MPUHUMATH I1I€JIb COBMECTHOM
JEATEIIbHOCTH, TUIAHUPOBATh OPraHU3alUI0 COBMECTHOU pPabOThI, pachpeaciisiTh
BUJIbI PpabOT, JOTOBApUBATHCA, OOCYX JaTh MPOLECC U pe3yiabTar pabdoThI,
000011aTh MHCHUSI HECKOJIBKUX JTIOCH;

y4acTBOBaTh B I'PYIIOBBIX (QopMax paboThl (00CykJeHHs, OOMEH MHEHHH,
«MO3TOBBIE IITYPMb» U HWHBIE), BBHINOJHATH CBOK YacTh pabOThl U
KOOPAUHUPOBATh CBOU JEHUCTBUS C JAPYTMMHU YJICHAMU KOMaHJbl, OIICHUBATH
KaueCTBO CBOErO BKJIAJa B OOIIMI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
Y4aCTHUKaMU B3aUMO/ICUCTBUS.

IMPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuenuss B 10 kuacce oOyuaromuiicsi MOJYYHUT CIEAYIONINE
MpPEeIMETHbIE PE3YJIbTaThl MO OTACIbHBIM T€MaM pabouell MmporpamMmbl y4eOHOIrO
Kypca «AnreOpa u Hauaja MaTEMaTUYECKOTO aHATN3ay:

Yucji1a ¥ BBIYUCTICHUSA:

CBOOOJHO OINEpPUPOBATh MOHSTHUSAMU: PALUOHATIBHOE YHUCIO, OECKOHEYHAs
nepuognyeckas JIpoOb, TPOLEHTHI, HPPAIMOHATIBHOE YHCIIO, MHOXECTBA
paLMOHAJIBHBIX U JEUCTBUTEIBHBIX YUCEII, MOAYJIb ACHCTBUTEIILHOTO YHCIIA;

OPUMEHSATh JPpOOM M TPOLEHTHI [JIsl PEUIeHUs MNPUKIAIHBIX 3a7ad M3
PA3JIMYHBIX OTPACIIEU 3HAHUM U PEATbHOW )KU3HU,

MPUMEHSTh MPUOTMHKEHHBIC BRIUMCIICHUS, IPABUIIA OKPYTIIEHUS, PUKUAKY U
OLICHKY PE3yJIbTaTa BBIYMCIICHUN;



CBOOOZIHO ONEpUpPOBATh TIOHATHEM: CTENEHb C ILEJIbIM I[I0Ka3aTeseM,
UCIIOJIb30BaTh MOAXOAILYI0 (POPMY 3aIUCH IEHCTBUTENBHBIX YNCEN AJIs PEIICHUs
IIPAKTUYECKUX 3a/1a4 U IIPEACTABIICHUS TAHHBIX;

CcBOOOJHO ONEpPUPOBATH MOHATHEM: apU(PMETHUECKUM KOPEHb HATYpaIbHOU
CTEIICHH;

CBOOO/IHO ONEPUPOBATh MOHATUEM: CTENEHb C PALIMOHAIBHBIM I1OKa3aTeleM;

CBOOO/IHO ONEPUPOBATH MOHATUIMMU: JIOrapu(M YUCHa, JECITUUHBIE U
HaTypaJIbHbIE JTOTapu(PMBbI;

CBOOOJHO ONEPHUPOBATh MOHITHSIMH: CHHYC, KOCHHYC, TAaHI'€HC, KOTAHI'EHC
YUCIJIOBOTO apTyMEHTa;

OIIEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCHUHYC U apKTaHI'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO OINEpPUPOBATh MOHATUSAMU: TOXKAECTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCHJIbHBIE YPABHEHUS U YPABHEHUSA-CIICCTBHS, PABHOCUJIBHBIE HEPABEHCTBA;

OPUMEHATh pPa3JM4YHbIE METOJbl pEIICHUs palUOHAIBHBIX U JPOOHO-
pallMOHAIBHBIX YPAaBHEHUM, IPUMEHATH METOJX WHTEPBAIOB JUI PELICHUS
HEPABEHCTB;

CBOOOJHO OIEpPUPOBATh MOHATHUSAMHU: MHOTOWIEH OT OJHOW MEpPEMEHHO,
MHOTOWIEH C UEIbIMH KO3(Q(PUUMEHTaMU, KOPHUM MHOTOYJIEHA, IPUMEHATH
JIeJIEHMEe MHOI'0O4YJIEHAa Ha MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUISL peLIEHUs 3a/1a4;

CBOOOZIHO OMNEepUpoBaTh MOHIATUSIMM: CHUCTEMa JIMHEWHBIX YpaBHEHUH,
MaTpulla, OMpPENeIUTeNh MaTpUIbl 2 X 2 W ero TeOMETPHUYECKH CMBICT,
UCIIONIb30BaTh CBOWMCTBA OMpeAenuTeNst 2 X 2 aisi BBIUYMCICHHSI €ro 3HaueHUS,
IPUMEHATh ONPENEIUTENN JUISl PELICHUs CHCTEMBl JIMHEHMHBIX YpaBHEHU,
MOJICJINPOBATh PEAJIBHBIE CUTYallUH C OMOIIBIO CHCTEMBI JIMHEWHBIX YpaBHEHUM,
UCCJIENOBATh IIOCTPOCHHBIE MOJEIU C IIOMOLIBI0 MAaTpPULl U OIpPEACIIUTENCH,
WHTEPIIPETUPOBATH MTOTYYECHHBIA PE3YJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHSAMHU I NIpeoOpa3zoBaHUs
BBIPAKCHU,

BBITIOJHATH MPe0Opa30BaHUs YHCIOBBIX BBIPAXKEHUN, COJIEPKAIINX CTEICHH C
PalMOHAJIBHBIM [TOKA3aTEeIEM;

UCII0JIb30BaTh CBOMCTBa JgorapupmMoB LISt npeoOpa3zoBaHus
Jorapu(pMHUECKUX BBIPAKECHUM;

CcBOOOZIHO ONEpUPOBATh MOHATHUSAMU: HppaIOHAIbHBIC, MMOKa3aTeIbHbIE U
Jorapu(pMHUUECKre ypaBHEHHUS, HAXOAUTh UX PELICHUS C TOMOIIBbIO PABHOCHIIBHBIX
MIEPEXO0/IOB UJIM OCYILIECTBIISSA IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETPUUYECKUE (POPMYJIBI Ul IPEOOPa30BAHUS
TPUTOHOMETPUUYECKUX BBIPAKCHMI;

CBOOOZHO OMEpHpPOBaTh MOHSATHEM: TPUTOHOMETPHUUECKOE YpaBHEHHE,
OPUMEHATh HeoOXxoaumble  (OpMyJIbI  JUIsl  pEIICHHs OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPABHEHUMH;

MOJIETTUPOBATh pealbHbIE CUTyallUd Ha s3bIKE anredpbl, COCTaBISATh
BBIDAKECHMSI, YpPaBHEHMS, HEPABEHCTBA II0 YCJIOBHIO 3aJadyM, HCCIEA0BAThH
IOCTPOEHHBIE MOJIENIU C UCITOJIb30BAHUEM alapara ajreOpsl.

DyHKUUM U TPaPUKH:

cBOOOJHO OMEpUPOBATH MOHATHAMHU: (PYHKIIHS, CIIOCOOBI 3aaHUs (PYHKIIUH,
B3aUMHO O0OpaTHble (QYHKUUU, KOMIO3UUUA (yHKUMM, Tpaduk (yHKIHH,
BBIINIOJIHATH 3JIEMEHTapHbIE TPeoOpa3zoBaHus rpaPuKoB (HyHKIIHIA;

CBOOO/IHO OIEPUPOBATh MOHATHUAMHU: OOJACTH OINPEAEICHUS U MHOMXECTBO
3HaYeHUH PyHKUINHU, HYIH (PYHKLINU, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA,;

CBOOOJHO ONEpUpPOBATh TMOHATUAMM: YETHBIE M HEUYETHBIE (PYHKIUHU,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (PYHKIIMU, MAKCUMYMBI U
MUHUMYMbl (yHKLIMH, HaumOojbllee M HaUMEHbIlee 3HaueHue (QyHKIUM Ha
IIPOMEKYTKE;

CBOOO/IHO ONEpPUPOBATh MOHATUAMHU: CTENEHHAas (QYHKIUS C HATYpaJbHBIM U
HeabIM TOKa3zareneM, rpauk CTENeHHOM (YHKIMM C HATypalbHBIM M LEJIBIM
nokasaresieM, rpaduk KOpHS N-Ol CTENEeHW KaK (PYHKIIMM OOpaTHOM CTENEeHu C
HaTypaJbHbIM MOKa3aTeNIEM;

ONEepUpPOBaTh MOHATUSAMM: JIMHEHHAs, KBagpaThuyHas M ApoOHO-TUHEHHas
(yHKUHH, BBITOJHATH 3JIEMEHTAPHOE UCCIEI0BAHUE U TOCTPOEHUE UX TPapUKOB;

CBOOOJHO OINEPUPOBATH MOHATUAMHM: TMOKa3aTeabHas W Jiorapudmuueckas
(GyHKUMH, WX CBOMCTBA M rpauKH, MCIOJIb30BaTh UX TpadUKu Ui pELIeHUs
YPaBHEHU;

CBOOOZIHO ONEpUpPOBATh MOHATUAMU: TPUTOHOMETPUYECKAS OKPY>KHOCTD,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMI YUCIOBOIO apryMEHTa;

UCIOJIb30BaTh rpaduku (QYHKIUA sl  KCCIAEAOBaHUS MPOIECCOB U
3aBHCHUMOCTEH NpU pelieHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peajbHOU
KHU3HU, BBIpAXaTh (YOpPMyJIaMU 3aBUCIMOCTH MEX]y BETUUMHAMU;

Hauvana maremaTu4eckoro anajimnsa:

CBOOOJHO OMNEpUpPOBATh MOHATHAMH: apuUPMETHUECKas U TeOMETpHUUecKast
nporpeccusi, 06CKOHEYHO yOBIBAIOIasi TEOMETPUYECKasi IPOTPeCCHsl, TUHEHHBIN U
HKCIIOHEHLIUAJIBHBIA POCT, (hOpPMyJa CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
O KOHCTAHTE;

UCIIOJI30BaTh MPOTPECCUM ISl PEIIEHUs peajbHBbIX 3a7ad MPUKIATHOTO
XapaKkTepa;



CBOOO/IHO ONEpUPOBATH MOHATUSIMU: OCIEI0BATEIBHOCTD, CIIOCOOBI 3a1aHUS
IIOCJIEIOBATEIBHOCTEH, MOHOTOHHBIE M OIPAHUYEHHBIE IIOCJIEN0BATEIBHOCTH,
IIOHMMATh OCHOBBI 3apOKJICHHS MATEeMaTUYECKOrO0 aHajlM3a Kak aHaau3a
OECKOHEUHO MAaJIbIX;

CBOOOZIHO ONEpUPOBATH IOHATUSMU: HENPEPbIBHBIE (PYHKIMH, TOYKH
pa3pbiBa rpaduka GyHKINN, aCUMITOTHI Tpaduka QyHKINY;

CBOOOZIHO OIEpUpPOBaTh MNOHATHEM: (DYHKLHSA, HENpephIBHAs HAa OTPE3KE,
IPUMEHATH CBOICTBA HEMPEPBIBHBIX (DYHKIMN JUIsl pEIICHUS 3a/a4;

CBOOOZHO OIEpUpPOBaTh TMOHATUSAMU: TIEpBasi M BTOpas MPOU3BOJHBIC
byHKIIMH, KacaTeabHas K TpaduKy QyHKIIHIH,

BBIYMCIIATH MPOU3BOJHBIE CYMMBI, IIPOU3BEICHHS, YACTHOTO U KOMITO3HUIINHU
JIBYX (DYHKIIMH, 3HATh TPOU3BOIHBIE JJIEMEHTAPHBIX (DYHKIIHIA;

UCIOJb30BaTh T€OMETPUYECKUM M (PU3NYECKHII CMBICT MPOU3BOJHON IS
peLIeHus 3a1ay.

MHoKecTBa M JIOTHKA:

CBOOOJHO  ONEpUPOBATh NOHATUSMHU:  MHOXECTBO, ONEpalUd  HaJ
MHOYXECTBaMU;

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aAIapar JJIsl OIMCAHUS PEATBHBIX
IPOLIECCOB U SIBJIEHUH, IPU PEIICHUH 3a7a4 U3 IPYTrUX YUEOHBIX NPEIMETOB;

CBOOO/JIHO OINEpPUPOBaTh MOHATUSMU: ONPEICIICHUE, TEOpPEMa, ypaBHEHUE-
CJIEJICTBUE, CBOMCTBO MaTeMaTUYECKOro 00bEKTa, JOKA3aTeIbCTBO, PABHOCHIIbHBIC
YPaBHEHMS U HEPABEHCTBA.

K konmy obOyuenuss B 11 kiacce oOydaromuidcsi MOJYYHUT CIETYIOLINE
IPEMETHBIE PE3YJIbTAThl MO OTAECIbHBIM T€MaM padouell mporpamMmbl y4eOHOIrO
Kypca «Anredpa 1 Hayajla MaTEMaTHUECKOI0 aHAJIU3ay:

Yuciia v BBIYMCIICHUA:

CBOOOJHO ONEPUPOBATH TMOHATHSAMHU: HATypaldbHOE U IEJI0e YHUCJO,
MHOKECTBA HATypaJbHBbIX M LEJBIX YUCEN, UCIOJIb30BaTh NMPU3HAKU JIEIUMOCTHU
uenbix yucen, HOJl n HOK HaTypasbHBIX uncen s peleHus 3a1ad, IPUMEHATh
anroput™m EBkinaa;

CBOOOJHO OIEpUpPOBaTh TMOHATHEM OCTaTKa MO MOJYJII0, 3alKChIBaTh
HaATypaJbHbIE YNCIIA B PA3JINYHBIX TO3ULIUOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOJHO OMNEpUPOBATH MOHATUSAMU: KOMIUIEKCHOE YHMCIO M MHOKECTBO
KOMILJIEKCHBIX YHCEN, MPEJCTaBIsATh KOMIUIEKCHbIE YHCIIa B ajreOpandyeckoil u
TPUTOHOMETPUUECKOU (hopMe, BBIMOJIHATH apU(PMETHUECKUE ONEpaluyd ¢ HUMU U
n300paxkaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



CBOOOZIHO ONEpUPOBAaTh NOHATUAMM: UPpPALUOHAIbHBIC, IOKa3aTeJbHbIE U
jJorapu(pMUUECKHE HEPABEHCTBA, HAXOAUTh HUX PELIEHUS C I[OMOIIBIO
PAaBHOCHJIBHBIX IIEPEXOJIOB;

OCYUIECTBJISATH OTOOpP KOpPHEH TMpU PpPEIIEHHWH TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOOZIHO ONEpUPOBATH IOHATHUEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHATh HeoOXxoaumble  (OpMyJIbl  JUIsl  pEIICHHs OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOHO OINEpPUPOBATH MOHSATUSIMHU: CUCTEMA U COBOKYITHOCTb YpaBHEHUH U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUS, HAXOAUTH PELICHUS
CUCTEMBI M COBOKYITHOCTEW pallMOHAIbHBIX, NPPALMOHAIBHBIX, [TOKA3aTEIbHBIX U
Jorapu(pMUUECKUX YpaBHEHUI U HEPABEHCTB;

pemarb palrOHAJIbHEIE, UppalMOHaIbHBIE, ITOKa3aTENbHBIE,
gorapuMUYECKHEe M  TPUTOHOMETPUYECKHME YypaBHEHUS] M  HEPABEHCTBA,
CoJIeprKalllie MOIYJIM U IapaMeTphl;

OPUMEHATH TpaduuecKrue METO/IbI JUIsl PELIECHUS] YPAaBHEHUM U HEPaBEHCTB, a
TaKXK€ 3a/1a4 C apaMeTpaMu;

MOJICIMPOBaTh pEallbHble CUTyallUhd Ha S3bIKE alreOpbl, COCTaBIAThH
BBIPDAKEHUs, YPABHEHUS, HEPABEHCTBA M MX CHCTEMBI II0 YCIOBHUIO 3aJayH,
UCCJIENOBATh IOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM armapara ajreopsl,
MHTEPNPETUPOBATH MOJYyUYEHHBIN pE3yJIbTaT.

DOyHKUMU ¥ rpadpuKm:

CTPOUTh TpaUKKM KOMIO3UUMU (PYHKUUNA C TMOMOUIBIO 3IIEMEHTApHOrO
UCCJIEIOBAHMS U CBOMCTB KOMIO3UIIMU ABYX ()YHKIIMIA;

CTPOUTHh TIEOMETpUYECKHEe o0pa3bl YpaBHEHMd M  HEPaBEeHCTB Ha
KOOPJAMHATHOU MJIOCKOCTH;

CBOOOZIHO ONEpUPOBaTh MOHATUAMU: TpaUKH  TPUTOHOMETPUUYECKUX
yHKUMH;

NpUMEHATh (YHKUMHM JUIsI MOJEIUPOBAHUS M HCCIEHOBAaHUS pealbHBIX
IIPOLIECCOB.

Havana mareMaTH4ecKoOro aHajmsa:

UCIIOJIb30BaTh MPOU3BOJHYIO JJIsl UCCIAEA0BAaHUS (PYHKIIMM HA MOHOTOHHOCTh
U DKCTPEMYMBI;

HaXOJUTh HaOOJIbIIee U HAMMEHbIIEE 3HAaUeHHS] (PYHKIIMU HETPEPHIBHOW Ha
OTpE3Ke;

WCIIOJIB30BaTh MPOU3BOJIHYIO U HAXOXKIACHUS HAWIyYIIEero pEHICHHUs B
NPUKIAJAHBIX, B TOM YHCIE COLMAIBHO-DKOHOMHYECKHX, 3aJayax, i
ONpEENeHUs] CKOPOCTH M YCKOPEHHUsl Ipoliecca, 3agaHHOro GopMysaol Win
rpadukom;



CBOOOJHO ONEpUPOBaTH IMOHATHSAMH: TIepBOOOpasHasi, OINpene’aEHHBIN
UHTETpaj, HaXOIUTh MEpBOOOpa3HbIE BJIEMEHTAPHBIX (QYHKUUNH U BBIYUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOAUTh IUIOMIAAH TIOCKUX (PUTyp U OOBEMBI TEN C MOMOIIBI0 UHTETpaa;

UMETh TPEJCTaBICHUE O MaTeMaTHUYEeCKOM MOJETMPOBAHUU Ha MpUMEpe
cocraBieHus quddepeHInaTbHBIX YpaBHEHUH;

pemaTh NPUKJIaJHBIC 3aa4id, B TOM YHCIIE COIHMATbHO-dKOHOMHYECKOTO M
¢u3nUecKoro xapakrepa, CpeCTBAMU MaTEMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTACC
KoimmuecTBo yacoB DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Kourpoabupie | Mpaxruyeckue o0pa3oBaTte/ibHbIC
padoThI padoThI pecypenI
MHOXECTBO IEHCTBUTEIBHBIX YHCEIL.
1 MHorounensl. PaninonansHble ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEWHBIX
ypaBHEHUH
9 Oynkiun u rpadukn. CreneHHast QyHKIHS ¢ 12 1
LEJIBIM ITOKA3aTEIEM
3 Apudmernueckuit KOpeHb N-0if CTENEHH. 15 1
HppanmonanbHble ypaBHEHHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 1
YpaBHEHUs
5 Jlorapudmuueckas GyHKIUS. 18 1
Jlorapudmuueckre ypaBHEHUs
5 TpuronomeTrpruyeckue BoIpa)keHUs U 99 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH M MPOTPECCUU 10
HenpepsiBable pynkun. [IponsBoanas 20
9 [ToBTOpeHmE, 0600IIEHUE, CUCTEMATH3AITUS 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KIIACC

KosunvecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Konrpoaririe  Ipakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchbl
1 UccnenoBanue GyHKUIUN C TOMOIIBIO 99 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 HHTETpa 12 1
3 I'paduku TpUTOHOMETPHUECKUX (HYHKIIHH. 14 1
Tpuronomerpuieckrue HepaBeHCTBA
4 WppanmoHansHbIe, TOKa3aTeIbHBIE U 24 1
norapuMUUEcKre HEPABEHCTBA
5 KomriekcHbie uncna 10
6 Harypanbnble u 1ien1ble yncia 10
CHcTeMBbl pallHOHATBHBIX, HPPAITHOHATBHBIX
7 MOKa3aTeIbHbIX U JIOTapu(pMUIECKUX 12 1
ypaBHEHUH
8 3aa4un ¢ mapaMeTpaMu 16 1
9 HOBTOPCHI/IC, 000011IeHHE, CHCTEMATH3AIUS 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

Marematuka. Anredpa U Hadajga MaTeMaTHUECKOTO aHanu3a, 10 kimacc/
Mep3snsak A.I'., Homuposckuii [I.A., [Tonaxos B.M.; nox penakuuei
[Tononbckoro B.E., O61miecTBo ¢ orpaHnYeHHON OTBETCTBEHHOCTHIO
N3narensckuii uentp «BEHTAHA-I'PA®y; AkunonepHoe 001ecTBO
«3narenbectBO «lIpocBemienre»

Marematuka. Anrebpa 1 Hayajla MAaTeMaTUYECKOro aHanusa, 11 kmacc/
Mep3snsak A.I'., Homuposckuit [[.A., [Tomakos B.M.; nox penakuuen
[Tononbckoro B.E., O01iecTBO ¢ orpaHUYE€HHON OTBETCTBEHHOCTHIO
M3narensckuii ientp « BEHTAHA-T'PA®»; AkiinonepHoe 00I1eCcTBO

«3narensctBO «lIpocBenienre»

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1.Poccuiickas DnekTpoHHasi 1ikoua https://resh.edu.ru/

2. Poccuiickuii 001meoopaszoBarensHbli moprai http://www.school.edu.ru

3. Caiit «DnexTpoHHBIE 00pa3zoBaTeNbHBIE pecypchs» http://eorhelp.ru/

4. ®enepanbHbIiA IEHTP MU(POBBIX 00pa30BaTENBHBIX pecypcoB Www.fcior.edu.ru



https://resh.edu.ru/
http://www.school.edu.ru/
http://eorhelp.ru/
http://www.fcior.edu.ru/

5. Enunast koyuteKims nudpoBeix 00pa3oBaTeIbHBIX pecypcoB WWw.school-collection.edu.ru

6. ITopran «OTKpEITEIH KiIace» http://www.openclass.ru/

7. Kapman s maremarnka http://karmanform.ucoz.ru

OHeHO‘IHLIe MaTepHaJIbI

1. I'mu3bypr B.M. AunreOpa u Hadana wmaremaTuueckoro ananmm3a. 10 kiacc.
Kontponbupie pabotel. ba3oBeiii u  yriuyonenasid ypoBHu. DPI'OC. 63c. M.:
Muemosuna, 2019.

2. AnexcannpoBa JILA. AnrebOpa u Hauama maremaTtuueckoro anamumza. 10 kiacc.
CamocrosrenbHble paOoTbl. ba3oBelil u yriyonenssiii yposau. ®I'OC. 207c. M.:
Muemosnna, 2019.

3. EpmoBa A.Il., 'omo6opoasko B.B. CamocTosiTeNnbHBIE U KOHTPOJIBHBIE PaOOTHI 110

anreOpe u reomeTpuu s 10 ki1 (pa3HOYPOBHEBBIC TUAAKTHYECKHE MaTepralbl). M:
Wnekca, 2017.


http://www.school-collection.edu.ru/
http://www.openclass.ru/
http://karmanform.ucoz.ru/

