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IHosicHuTEALHAA 3aNINCKA

Pabouast mporpamma y4yeO6HOro Kypca «Anrebpa M Hayajga MaTreMaTH4eCKOTro
aHaju3a» 6a3oBoro ypoBHs ajisa ooydaromuxcs 10-11 kmaccoB pa3paborana Ha OCHOBE
®deepadbHOTO TOCYAAPCTBEHHOIO 00pPa30BaTENIBHOIO CTaHJApPTa CPETHEro OOIIEero
o0pa3zoBaHusl, ¢ Yy4€TOM COBPEMEHHBIX MHUPOBBIX TPEOOBAHMM, MPEABSIBISIEMBIX K
MaTEMaTUYeCKOMY OO0pa3oBaHUI0, W TPAJULMUA POCCHMCKOTO 0Opa3oBaHUS.
Peanuzanus nmporpamMmbl 00ecriedrBaET OBJIAJCHUE KIIOYEBBHIMU KOMIIETEHIIUSMH,
COCTaBIISIIOIIUMH  OCHOBY JIJIi CaMOpPa3BUTUSL M HENPEPBIBHOTO 0Opa30BaHMUA,
LEJOCTHOCTh OOIIEKYJBbTYPHOIO, JIMYHOCTHOTO U II03HABATEIBHOIO PAa3BUTHUSA
JUYHOCTU 00YYaIOIINXCS.

Kypc «Anrebpa u Hayaia MaTeMaTUYECKOIO aHAIM3a» SABISIETCS OAHUM H3
Han0oJiee 3HAYMMBIX B MPOrpaMMe CTapIIe IIKOJIbI, IOCKOJbKY, C OAHOW CTOPOHHI,
OH 00ecrneynBaeT WHCTPYMEHTAIbHYIO 0a3zy g H3yYEeHHs BCEX €CTECTBEHHO-
Hay4YHBIX KypCOB, a C JAPYroil CTOpOHBI, (OPMHUPYET JIOTMUECKOE M aOCTPaKTHOE
MBILUICHHE y4YallUXCid Ha YpOBHE, HEOOXOIUMOM Il OCBOEHHUS KypCOB
MH(POpPMATUKH, OOIIECTBO3HAHNUS, UCTOPUH, CJIOBECHOCTH. B paMkax maHHOro Kypca
ydalirecsl OBJIAJICBAIOT YHUBEPCAJIBHBIM SI3bIKOM COBPEMEHHOW HayKH, KOTOpas
(GopMynupyeT CBOU JOCTUKEHHS B MaTeMaTu4eckon hopme.

Kypc anreOppl 1 Hauan MaTeMaTHMYECKOIO aHaIM3a 3aKJIaJbIBA€T OCHOBY JJIs
YCIIEITHOTO OBJIAJICHUS 3aKOHAMH (PU3UKU, XUMHH, OMOJIOTUH, TOHUMAaHUsI OCHOBHBIX
TEHJEHIUHA SKOHOMHUKHA M OOIIECTBEHHOW >KM3HHU, MO3BOJSET OPUEHTUPOBATHCS B
COBPEMEHHBIX ITU(POBBIX U KOMIBIOTEPHBIX TEXHOJOTHSIX, YBEPEHHO HCIIOIB30BATh
UX B NIOBCEAHEBHOM KU3HU. B TOXXe BpeMmsl OBJlaJlecHue aOCTPAKTHBIMU M JIOTUYECKH
CTPOTUMH MaT€MaTUYECKUMH KOHCTPYKUMSMU pa3BHBAaeT YMEHHE HAaXOIHTh
3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTUHHOCTH  YTBEPXKIECHHUS, HCIOJIb30BAThH
00001lIeHHEe W KOHKPETH3alMl0, aOCTparupoBaHHE W aHAJIOTHIO, (opmupyer
KpeaTUBHOE M KPUTHUECKOE MbllUieHHe. B Xxome u3yudeHus anreOpbl M Havam
MaTeMaTUYeCKOT0 aHaju3a B CTaplled IIKOJE ydallhecs MOJy4yaloT HOBBIA OIBIT
pelIeHUs] NPUKIAIHBIX 3a7ad, CaMOCTOSITEIbHOTO TMOCTPOEHUS MaTeMaTUYEeCKUX
MOJIeNIel peaibHBIX CUTYallMi U HHTEPIIPETAIIUU TTOJIYYCHHBIX PEIICHUM, 3HAKOMSITCS
C MpUMEPaMU MaTEMaTHYECKUX 3aKOHOMEPHOCTEHN B MPUPOJE, HAYKe U B UCKYCCTBE, C
BBIIAIOITMMUCS MATEMATHYECKUMH OTKPBITHSIMU U UX aBTOpPaMH.

Kypc oOnanaer 3HauMTEIbHBIM BOCIUTATENIBHBIM IMOTEHIIMAJIOM, KOTOPBIN
peanu3yeTcss Kak yepe3 y4deOHbId Marepuan, CrIocOoOCTBYIOMIMK (HOpMHUPOBAHUIO
HAy4YHOTO MHPOBO33pPEHHUSA, TaKk M uepe3 crneuuduky ydeOHOW JesTEeIbHOCTH,
TpeOylolel caMOCTOSTENbHOCTH, aKKYPATHOCTHU, MPOJIOJKATEILHON KOHIEHTPALIMH
BHUMAHMS U OTBETCTBEHHOCTH 3a MOJTYUYEHHBIN pe3ysbTart.

B ocHoBe MeToauku 00yueHus: airedpe U HayajiaM MaTeMaTUYECKOro aHajiu3a
JICKUT ACSITETbHOCTHBIN MPUHITUT O0YUICHHSI.

CrtpykTypa Kypca «Anredpa v Hadajga MaTEMAaTUYECKOTO aHAIM3a» BKIIOYACT
CIIEIyIOIIUE COAepKATeIbHO-METOIMYeCKue JHUHUU: «Yucina u BBIYUCICHUS,
«Dynknun u rpadpukny, «YpaBHEHUS U HEpaBeHCTBa», «Hauama maremaruueckoro
aHanuza», «MHOXecTBa M JIoTMKa». Bce OCHOBHBIE coepKaTelbHO-METOANYECKHE
JUHUM U3Yy4YalOTCsl Ha MPOTSHKEHUH JBYX JIeT OOydYeHHMsl B CTapliei IIKoJe,



€CTECTBEHHO JOMOJHSAS APYT JIpyra U MOCTENEHHO HACHIIAsCh HOBBIMU TEMaMH U
pasnenamu. JlaHHBIN Kypc SIBISIETCS MHTETPATUBHBIM, TOCKOJIBKY OOBEUHSIET B ceOe
coJiepKaHUE HECKOJIbKMX MAaTeMaTUYeCKUX IUCHUMIUIMH: anredpa, TPUrOHOMETpHs,
MaTeMaTU4YEeCKU aHalln3, Teopus MHOKecTB u Jp. I[[o Mepe Toro kak ywamuecs
OBJIaJIeBalOT Bc€ OoJee I[MUPOKMM MATEMAaTUYECKUM  alapaTtoM, Y HHUX
NocJieJOBaTeNbHO  (OPMHUpPYETCS M COBEPUICHCTBYETCSI  YMEHHUE  CTPOUTH
MaTeMaTHYECKYI0 MOJIENb PEAIbHOW CHUTyallH, IPUMEHATh 3HAHUS, IMOJYYEHHBIE B
Kypce «Anrebpa W Hayajga MaTeMaTHYEeCKOTo aHaju3a», JUid pEIICHUs
CaMOCTOSITENIbHO  C()OPMYJIIMPOBAHHONW  MaTEeMaTHUECKOM  3adaud, a  3aTeM
HMHTEPIPETUPOBATH MOTYUYCHHBIN pe3yJbTarT.

ConepxaTenpHO-MeTOANYECKasT JIUHUS «Yucna W BBIYUCICHUS» 3aBEpIIACT
dbopMHupOBaHE HABBHIKOB HCIIOJIL30BAHUS JIEUCTBUTEIBHBIX YHCE, KOTOpPOe OBLIO
HayaTo B OCHOBHOMW mikojie. B crapmieil mikoiie oco0oe BHHUMaHUE YJENAeTCs
(GOpMHUPOBAHUIO TPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKJIOYAIOIMIUX B ce0s
UCIIOJIb30BAHUE PA3IUYHBIX (OpM 3amucu JACHCTBUTEIBHOTO YHCIA, YMEHHUE
PAlMOHAIIBHO BBITIOJIHATH IEUCTBUS C HUMU, J€NIaTh IPUKUIKY, OLICHUBATH PE3YJIbTAaT.
OOyuaromyecs TMOJMy4YalOT HAaBBIKM MNPUOIMKEHHBIX BBIUMCICHUMN, BBITOJHEHUS
JEUCTBUN C 4YHCIIaMHU, 3allUCAHHBIMA B CTaHJApTHOM ¢GopMe, HCIOIb30BaHUS
MaTeMaTUYECKNX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BBIPAKEHUM.

JIuaus «YpaBHEHUS W HEPABEHCTBA» PEAIM3YETCS HA MNPOTKEHUU BCETO
oOyyeHHsT B CTapliedl MIKOJie, IOCKOJBbKY B KaXKIOM pas3jeie MNporpaMMbl
MIPEAYCMOTPEHO PEIICHHE COOTBETCTBYIOUIMX 3adad. OOywaromuecs OBIaJeBaIOT
pa3IMUHBIMA  METOJJAMHU  PEIICHUS 1EJbIX, PaIlMOHAIBHBIX, HWPPAIMOHATILHBIX,
MOKa3aTeIbHbBIX, JIOTapU(PMUUYECKUX U TPUTOHOMETPUUECKUX YPABHEHUM, HEPABEHCTB
u ux cuctem. [lomydeHHbIE YMEHHS UCHOJB3YIOTCS MPU UCCIEAOBAaHUU (YHKIUHN C
MIOMOIILI0 TIPOU3BOJHOM, PEIICHUU MPUKIAAHBIX 3a7a4 M 3a/lad Ha HaXOXJICHHE
HauOOJBIITUX U HAMMEHBINX 3HaueHuW GyHKuuu. J[aHHas copepsKaTeiabHast JIUHUS
BKJIFOYAET B ce0s Takke POpMUPOBAHUE YMEHHUI BBITIOIHATH PAcYEThI 1O (popmyiam,
npeoOpa3oBaHus LEbIX, PAIMOHATBHBIX, UPPALUOHATBHBIX U TPUTOHOMETPUUYECKUX
BBIPKEHUMN, a TAKKE BBIPAXKEHUHN, COJEPIKAIINX CTETICHH U jorapudmel. biaronaps
U3YYCHUIO anreOpandyeckoro marepuajga MPOUCXOJUT JajbHEHIee pa3BUTHE
AITOPUTMHYECKOTO U a0CTPAKTHOTO MBIIUICHUS y4amuxcs, GOPMUPYIOTCS HABBIKU
JNEAYKTUBHBIX PacCyKJIeHUU, pabOThl ¢ CUMBOJBHBIMU (hOpMamu, MpEe/CTaBICHUS
3aKOHOMEPHOCTEH W 3aBHCHUMOCTEH B BHJI€ PAaBEHCTB U HEpaBeHCTB. Auredpa
npeaiaraet 3 HEKTUBHBIC MHCTPYMEHTHI [Tl PEIICHUS MPAKTUYECKUX U €CTECTBEHHO-
Hay4HBIX 3a/1a4, HArJISTHO IEMOHCTPUPYET CBOU BO3MOXKHOCTH KaK SI3bIKa HAYKH.

ConepxatenbHo-MeTOAMYECKass JUHUS «DyHKIUK W TpaduKu» TECHO
nepernyeTaeTcs ¢ IPYyruMHu JTUHUSIMU Kypca, TTOCKOJIbKY B KaKOM-TO CMBICTIE 3a7aéT
NOCJIENOBATENBHOCTh U3YUYEHHsI MaTepuana. M3ydeHne creneHHoO#, MOKa3aTelbHOM,
norapu(MUUECKOd W TPUTOHOMETPUUYECKUX (YHKIIMM, WX CBOWCTB M TpaduKOB,
WCIIOJIb30BaHUE (PYHKIIUW NJIsi pelieHus 3a7a4 U3 APYTuX Y4YeOHBIX MPEIMETOB U
peanbHOM )KM3HHU TECHO CBA3aHO KaK C MATEMaTUYECKUM aHAIU30M, TaK U C peIlICHUEM
ypaBHEHUH U HepaBeHCTB. [Ipu 3TOM OoJbIIIOe BHUMAaHUE YACHSIeTCs (OPMUPOBAHUIO
YMEHHUS BbIpaXKaTh (HOpMyJaMy 3aBUCUMOCTH MEXIY pPa3IuYHBIMUA BEITUYHMHAMH,
HCCJIEIOBAaTh TOJNIyYeHHBbIC (YHKIIMU, CTPOUTh WX Tpaduku. Marepuan 3Toi



COJIepKaTeJIbHON JIMHUM HALEJIEH Ha PAa3BUTHE YMEHHWI W HABBIKOB, IMO3BOJIIOIIMX
BbIpaXKaTh 3aBUCUMOCTHU MEXIY BEIMYMHAMU B Pa3IMYHON (opMe: aHATUTUYECKOM,
rpajpuueckoii u  cimoBecHOW. FEro  u3ydyeHuwe  crocoOCTBYET  pa3BUTHUIO
QITOPUTMUYECKOIO MBIIIJIEHUS, CIIOCOOHOCTH K OOOOLIEHHIO M KOHKPETHU3AlUH,
MCIIOJIb30BAaHUIO aHAJIOTUH.

ConepxarenpHass ymHMS «Hayana maremMarndeckoro aHaiv3a» IO3BOJISIET
CYLIECTBEHHO DPACIIMpPUTh KPyr KaK MaTe€MaTHYeCKHX, TaK W IPUKIAJAHBIX 3a7ad,
JOCTYMHBIX OOYUYaIOIIUMCS, ¥ KOTOPBIX IMOSBISETCS BO3MOXHOCTH HMCCIEAOBATH H
CTpOUTH Ipaduku QyHKIUN, ONPEIETSITh UX HAUOOJIbIINE U HAUMEHBIIINE 3HAUCHHUS,
BBIUUCTATh IUIOMAAN (GUryp M OOBEMBI TeJ, HAXOJUTh CKOPOCTH M YCKOPEHUs
npoueccoB. JlaHHas conep)KaTellbHAsl JIMHUS OTKPBIBAET HOBBIE BO3MOXHOCTH
IIOCTPOEHUSI MAaTEMaTUYECKUX MOJIENEH peajbHbIX CUTyallud, HaXO0XJICHHUS
HaWJIy4ylIero pelieHUs B MPUKIATHBIX, B TOM YHCIE COLMAIBbHO-3KOHOMUYECKUX,
3ajayax. 3HAKOMCTBO C OCHOBaMH MAaTE€MaTHYECKOr0 aHajiu3a CIIOCOOCTBYET
pa3BUTHIO aOCTPAKTHOTO, (OPMaIbHO-JIOIMUECKOIO0 M KPEaTHMBHOIO MBIIIJICHHUS,
(opMUPOBaHHIO YMEHUI paclo3HaBaTh MPOSBICHUS 3aKOHOB MaTEMaTHKU B HayKe,
TeXHUKE M ucKyccTBe. OOyuaromuecss y3HAIOT O BBIJAIOIIMXCS pe3ysbTarax,
NOJIYYEHHBIX B XOJI€ Pa3BUTUS MATEMATUKHU KaK HAYKH, U X aBTOPaXx.

CopepxarenpHo-MeTOAMYECKasl JTUHUSA «MHOXKeCTBa U JIOTMKa» B OCHOBHOM
NOCBSLIEHA  JJIEMEHTAM  TEOPUM  MHOXKECTB.  T€OpEeTMKO-MHOXXECTBEHHBIC
MIPE/ICTABICHNUS] TPOHU3BIBAIOT BECh KypC IIKOJBHOM MATEMATHKU W MPEIJIararoT
HanOoJiee YHUBEPCAIbHBIN $3bIK, OOBEIUHSIOIINNA BCE pa3/iesbl MaTEMAaTUKH U €€
MPWIOKEHUN, OHU CBA3BIBAIOT PA3HbIE MATEMATHYECKUE JUCUUIUIMHBI B €IUHOE
uenoe. Iloaromy BaxHO AaTh BO3MOXKHOCTH HIKOJBHUKY IMOHUMAaTh TEOPETHKO-
MHOKECTBEHHBII A3bIK COBPEMEHHOM MaTeMaTUKU U HCIOJIb30BaTh €ro s
BBIPAYKEHUS CBOUX MBICIIEH.

B kypce «Anre0Opa n Hauana MaTeMaTHUYECKOTO aHATIN3a» MPUCYTCTBYIOT TaKKe
OCHOBbl MaTE€MaTHYE€CKOI0 MOJEIUPOBaHUS, KOTOpbIE Npu3BaHbl C(HOPMUPOBATH
HAaBBIKA NIOCTPOEHUSI MOJEJICH PEANbHBIX CUTYalluH, UCCIEAOBAHUS dTUX MOJEIEH C
IOMOIIbIO ammapaTa anreOpsl M MaTeMaTHUYECKOTO aHalu3a W HWHTEepIpeTalun
NOJIyYEHHBIX pe3yJpTaTOB. Takue 3aJaHusl BIUIETEHbl B KaXIbIH M3 Pa3JesoB
IPOrpaMMBbl, TOCKOJIBKY BECh MaTepHall Kypca IIHPOKO MCIOJb3YETCs JUIsl pEIUEHUs
OPUKIaAHbIX 3a7ad. [Ipym pelmeHun peasbHbIX NPAKTUYECKUX 3ajad ydaluecs
pPa3BUBAIOT HaAO0JII01aTEeNIbHOCTD, yMEHUE HaXOJIUTh 3aKOHOMEPHOCTH,
abCTparupoBaThbCs, MCHOJIB30BATh AHAJIOTHIO, 0000IATh W KOHKPETU3UPOBATH
npobiemy. JlesTeabHOCTh O OPMUPOBAHUIO HABBIKOB PEILICHUS MPUKIIAIHBIX 3a7a4
OpraHu3yeTcsi B IIpollecce M3YyYEeHHMs BCEX TeM Kypca «Airedpa W Hayaia
MaTEMaTUYECKOTO aHATN3ay.

B yuyeOHOM mutaHe Ha M3y4deHHE Kypca aiareOpbl M Havall MaTeMaTH4ecKOoro
aHayiM3a Ha 0a30BOM YpOBHE OTBOAUTCS 2 yaca B Henemo B 10 kiacce u 3 yaca B
Hezento B 11 kiacce, Bcero 3a nBa roga ooyuenust — 170 yacos.



Coaep:xanue 00yueHust
10 KITACC

Yuciia 1 BHIYMCICHUS

Panmonaneupie uyucna. OOBIKHOBEHHBIE M JIECATUYHBIC APOOU, MPOLIEHTHI,
OECKOHEUYHbIE  MepuoaUYeCKHue  Jpobu.  ApupMeTHyeckue  Oomepauud ¢
paloHaIbHBIMU YHUCIIaMHU, MpeoOpa30oBaHMs YHUCIOBBIX BbIpakeHuH. [Ipumenenue
IpoOeil M MPOLEHTOB JUIsl PEIICHUs NPUKIAAHBIX 33Jad U3 Pa3IMYHbIX OTpacieu
3HAHUU U PEAJIbHOMN KU3HMU.

JleiicTBUTENbHBIE 4ucla. PalMOHANBHBIE M HMPpPAalMOHAIBHBIC  YHCIIA.
ApudpmeTrnueckue onepaluud ¢ JEHCTBUTENIbHBIMM uyuciaamu. [lpubnmxénnbie
BBIYMCIICHUS, [IPAaBUJIa OKPYIJICHHUS], IPUKHJIKA U OLIEHKA pe3yJIbTaTa BEIYUCICHUN.

Crenens ¢ nensiM nokazateneM. CTangapTHas ¢popma 3amucu 1eHCTBUTEIHHOTO
yucna. Mcnonp3oBanue noaxoasme (opmbl 3alucy JACUCTBUTENBHBIX YUCET IS
pelIeHHs IPAKTUYECKUX 3a7a4 U MPEACTABICHHS TaHHbIX.

Apudmernueckuii  KOpeHb ~ HaTypaJlbHOM  cremeHd.  JleWctBus ¢
apu(PpMETUYECKUMH KOPHSAMH HAaTypaJIbHOM CTENEHHU.

CHHyC, KOCHHYC W TaHI€HC YHUCJIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCHUHYC,
aApPKTaHI'€HC YMCIIOBOIO apryMeEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxzaecTBa U TOKIECTBEHHbIE IPEOOPA30OBAHUS.

[Tpeobpa3zoBanue TPUTOHOMETPUYECKUX BBIPAKECHUM. OcHOBHBIE
TPUTOHOMETpUUYECKUE (OPMYIIBI.

VYpaBHeHUE, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHre HepaBeHcTBa. MeTon
UHTEPBAJIOB.

Pemenue nensix 1 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienne nppaOHAIBHBIX YPABHEHUN U HEPABEHCTB.

Penienre TpUroHOMETPUYECKUX YPABHEHUM.

[IpumMeHeHue ypaBHEHHI U HEPABEHCTB K PEIICHUIO MATEMaTHUYECKUX 3a/1ay U
3a/1a4y U3 pa3auvHbIX 001acTel HAYKH U peabHOU KU3HH.

DOyHKkuuu U rpadpuku

®yHk1us, crnocoOsl 3ananus Gyukiuu. ['paduk dynkuuu. B3anmuo obpatHbie
byHKIIUN.

OO6nacth ompeneneHuss U MHOXKECTBO 3HaueHud GyHkumu. Hymu Qynkimm.
[TpoMexyTkH 3HAKOMOCTOSIHCTBA. YETHBIE M HEUETHBIE (DYHKLIUU.

CrenenHas (yHKIUSI ¢ HaTypajbHBIM M IIEJBIM TOKa3aTesneM. EE cBoiicTBa u
rpaduk. CBoiicTBa u rpaduK KOpHS N-Oi CTEIEHHU.

TpuroHomeTpuyeckass OKpPY>XHOCTb, ONPEIEICHUE TPUTOHOMETPUUYECKUX
(YHKUMNA YUCIOBOTO apryMEHTA.



Hauana MmaTeMaTH4eCKOr0 aHAIM3a

[TocnenoBarenbHOCTH, CIIOCOOBI 3a/JaHUs MTOCIeI0BaTeIbHOCTE. MOHOTOHHBIE
MOCJEN0BATEIBHOCTH.

Apudmernueckas U reomeTpuueckas mnporpeccuu. beckoHeuHo yObIBaromias
reomerpuyeckas mnporpeccusi. CymMma OeCKOHEYHO YOBIBAIOIIEH TeoMeTpHUYeCcKOn
nporpeccun. Dopmynia CIOXKHBIX MPOUEHTOB. VCHOJIb30BaHHE MPOrPECCUU JIS
pELIEHUs pealIbHbIX 3a]1a4y MPUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, omepanuMd Haja MHoXXecTBamH. Jluarpammel Oiinepa-BenHa.
[IpumeHeHnEe TEOPETUKO-MHOKECTBEHHOIO —aIrmapara Uil OINHUCAHUS PeaIbHBIX
MIPOIIECCOB U ABJICHUMN, TPHU PEIICHUU 33/1a4 U3 APYTUX YUYCOHBIX MPEIMETOB.

Omnpenenenue, TeopemMa, CIeICTBHE, JOKA3aTEIbCTBO.

11 KITACC

Yucsia ¥ BbIYMCICHUS

HarypansHbie u niensie yncina. [Ipu3Haku 1eIMMOCTH HEIbIX YHACEIL.

CreneHb ¢ palMOHAIBHBIM TTOKa3zaTenaeM. CBOMCTBA CTEIICHM.

Jlorapudm uyucna. JlecaiTuuHbIE U HATYypATBHBIE JIOTAPUPMBI.

YpaBHeHUS U HEPABEHCTBA

[TpeoOpa3oBaHne BbIpaXEHUM, COEpPKALUX JOrapru(MBbI.

[TpeoOpa3oBaHne BBIpAXKEHUM, COAEPKALIUX CTENEHH C PalUOHAIBHBIM
II0Ka3aTEeIIEM.

IIprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3aresbHbIE YPaBHEHMS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U1 HEPABEHCTBA.

CucTeMbl TUHEHWHBIX ypaBHEHMU. PeleHne NMpUKIagHBIX 3a1a4 C MOMOIIBIO
CUCTEMBI JIMHEWHBIX YPaBHEHHM.

CHCTEMBI M COBOKYITHOCTH PAallMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IppuMeHeHne ypaBHEHNN, CUCTEM U HEPABEHCTB K PELICHUIO MATEMATHYECKUX
3a/1a4 ¥ 3aJa4 U3 pa3IMuHbIX 00JIacTell HAYKU U PeaIbHON KU3HU.

@OyHkuuu U rpapuku

Oyuknus. [lepuognueckue dpynknuu. [TpoMexxyTku MOHOTOHHOCTH (PYHKITUH.
Makcumymbl U MuUHUMYMbl (QyHKIUU. HaunOosbliee M HauMeHblee 3HAYCHHE
(GyHKIIUY HAa TPOMEKYTKE.

Tpuronomerpruueckne QPyHKITUHU, X CBOMCTBA U TpaPUKH.

[TokazaTtenpHas u morapudmudeckas GyHKIIUN, UX CBOMCTBA U TpaduKH.

Hcnonp3oBanue rpagukoB (QYHKIUN JUIsl PEIICHUS YPAaBHCHUM W JIMHEHHBIX
CUCTEM.

Hcnons3oBanue rtpadukoB (QYHKIUNA I8 HUCCIAEAOBAHUSI TPOIECCOB U
3aBUCUMOCTEH, KOTOpbIE BO3HHUKAIOT MpPU PEUICHUH 3a/ady W3 JAPYTUX Y4eOHbIX
PEAMETOB U PEATTLHOM KU3HHU.

Hauaja MmaTeMaTH4ecKOro aHajaimsa

HenpepoiBHble pyHKIMHU. METOA UHTEPBAJIOB JIsl PEIICHHS] HEPABEHCTB.

[TpousBoanas Gyukiuu. ['eomerpudeckuii U GU3HMUECKUI CMBICI IPOU3BOIHOM.



[TpousBoaHbIe AeMeHTapHbIX PpyHKINNA. DOpMYIIbI HAX0XKACHUS TPOU3BOTHON
CYMMBI, IPOU3BEACHUSI U YACTHOTO (QYHKIHI.

[TpumeHeHre MPOU3BOJHOM K HMCCIIEJOBAHUIO (PYHKIMM Ha MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxneHne HanOOJIbIIEr0 M HAUMEHBIIETO 3HAUYE€HUA (PYHKIMHU Ha
OTpE3Ke.

[IpumMeHeHne NPOW3BOMHOM Ui HAXOXKACHUS HAWIyYIIEero pEUIeHUs B
NPUKIIAJHBIX 3a/a4yax, JAJIs ONpeAeseHUs] CKOPOCTH Ipolecca, 3aJaHHOTo (HopMyson
WIH TpauKoM.

[lepBoobOpasnas. Tabnuiia nepBooOpa3HBIX.

WuTerpai, ero reoMeTpuuecKuii M puandeckuii cMbIci. Beraucienue uHTerpaia
no gopmyrne HeroTona-JleitOnuna

Ili1anupyembie pe3yabTaThl OCBOCHHUS Y4e0OHOI0 IpeaMeTa

JIMYHOCTHBIE Pe3yJabTAThI

JINYHOCTHBIE pE3yJbTaThl MMEIOT HAIPAaBJICHHOCTh HAa PEIICHUE 3a1ad
BOCIIUTAHUS, Pa3BUTHUS W COLMAIM3AIMU OOYyYaIOMMXCS CPEACTBAMH Yy4eOHOTO
npeaMera.

JIngyHOCTHBIE pE3yNbTaThl OCBOCHHUS MPOrpaMMbl  y4eOHOro Impeamera
«MaremaTuka» XapakTepu3yrTCs:

['paxx1aHCcKOE BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTHIO TPAKIAHCKON MO3UILIMKU 00YyYaIOIIEerocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUIICKOr0 OOIIECTBa, MPEICTABICHUEM O MAaTEMaTUYECKUX
OCHOBax  (YHKIIMOHMPOBAHUS  PA3JIUYHBIX CTPYKTYp, SBJICHUH, MpoOLEIYD
IPaXIaHCKOTO 00IIecTBa (BBIOOPHI, OMPOCHI U MP.), YMEHUEM B3aUMOJICHCTBOBATH C
COIMAJILHBIMU UHCTUTYTaMH B COOTBETCTBUU C UX (QYHKIMSIMU U Ha3HAYCHUEM.

[TatproTyeckoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCHUUCKOMN TPakTaHCKOW MJICHTUYHOCTH, YBAXKCHHS K
MPOLLIOMY M HACTOAIIEMY POCCUUCKOW MAaTEMAaTHUKH, [IEHHOCTHBIM OTHOIIEHUEM K
JTOCTUKECHUAM POCCHUMCKUX MATEMATUKOB M POCCUMCKON MAaTEMaTHUYECKOM IIKOJIbI, K
WCIIOIb30BAHUIO JTHX JOCTHXKCHUH B JAPYrMX HayKax, TEXHOJOrusaX, cdepax
SKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHHUEM JyXOBHBIX IICHHOCTEH POCCUIICKOTO Hapoaa; C(hOPMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHUWSA, 3TUYECKOTO IMOBEIACHHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JTOCTHXKEHUM HAYKU U JAEATEIIBHOCThIO YUEHOTO; OCO3HAHUEM JIMYHOTO
BKJIa/ia B IOCTPOCHHUE YCTOMUHUBOTO OYIyIIETO.

OCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHUPY, BKJIIOYAsl 3CTETHUKY MAaTEMAaTHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3aa4, PEIICHUM, pacCyKIECHUIM;, BOCTIPUUMUYNBOCTHIO K
MaTeMaTUYECKUM acCIlleKTaM pPa3JInYHbIX BUJOB UCKYCCTBA.



DuU3NYECKOE BOCTIUTAHUE:

cOPMHUPOBAHHOCTHIO yYMEHUS TPUMEHSATh MaTEeMaTHYECKWe 3HAaHHUS B
MHTEpecax 3I0pOBOTro U 0€30MacHOro 00pasa »KU3HU, OTBETCTBEHHOT'O OTHOUIEHUS K
CBOEMY 3JIOPOBBIO (3/I0pOBOE MHUTaHHE, COATAHCHUPOBAHHBIA PEXKUM 3aHITHH U
OTIIbIXa, peryyispHas (uzndyeckas akKTUBHOCTb); (DU3UYECKOTO COBEPILICHCTBOBAHUS,
IIPU 3aHATUSAX CIIOPTUBHO-03OPOBUTENBHOMN NESITEIBHOCTHIO.

TpynoBoe BociUTaHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IICHHOCTH TPYAOIIOOWS; MHTEPECOM K
pasnTuIHBIM chepam MpodheCcCHOHATBHON IESITEIIBHOCTH, CBSI3aHHBIM ¢ MATEMATUKON H
e€ IPIIOKEHUSIMH, YMEHHEM COBEpIaTh OCO3HAHHBIN BBIOOP Oymyreit mpodeccun u
peanu30BbIBaTh COOCTBEHHBIC )KM3HEHHBIC MUIAHBI, TOTOBHOCTHIO U CIIOCOOHOCTBIO K
MaTeMaTHYeCKOMY 00pa30BaHUIO M CaMOOOPa30BaHUIO HA MPOTSHKCHUH BCEH KU3HU;
FOTOBHOCTBIO K AaKTUBHOMY YYaCTHIO B PEUICHUM MPAKTUYECKUX 3a1ay
MaTeMaTU4YECKOW HAMPABICHHOCTH.

DKOJIOTUYECKOE BOCIUTAHUE:

c(hOPMHUPOBAHHOCTBIO DKOJIOTMYECKOW KYJIbTYphl, MOHUMAHHEM BIUSHUS
COIIMAJIbHO-D)KOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOAHOM M COLMAIBHOU
Cpelibl, 0OCO3HAHHEM TII00aLHOTO XapaKTepa SKOJOTUYECKUX TPOOIeM; OpUeHTaluen
HA TPUMEHEHHWE MaTEeMaTUYeCKUX 3HaHWM JJId penieHus 3axad B 00JiacTu
OKpYXKAIOLIEH Cpeapl, I[UIAHUPOBAHUS TMOCTYIIKOB M OLIEHKHM HMX BO3MOXHBIX
MOCJICICTBUN JIJI1 OKPYIKAIOIIEH CPEBI.

[leHHOCTH HAYYHOTO NMO3HAHUSA:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUSA, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKH, TOHUMAaHUEM MaTeMaTHYECKON
HayKH Kak c(epbl YeJIOBEUYECKOM JEATEeIbHOCTH, ITAMOB €€ Pa3BUTHUS U 3HAUMMOCTH
JUISl pa3BUTUSI LIUBUJIM3AIIMK; OBJIAJICHUEM SI3bIKOM MaTeMaTHUKU U MaTEeMaTUYeCKOM
KYJIbTYpOW KaK CPeACTBOM MO3HAHUS MUPA; TOTOBHOCTBIO OCYILECTBIISITH TPOEKTHYIO
U UCCIIE0BATENBCKYIO JEATEIbHOCTh MHANBUYAIbHO U B TPYIIIIE.

MertanpeaMeTHbie pe3yJibTaThl
MeranpenMeTHble Pe3ybTaThl OCBOEHHUS IMPOTPAMMBI y4eOHOTO TMpeaMeTa

«MaremaTuka» XapaKTEePHU3yIOTCS OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HABAMENbHOIMU ~ OCUCMBUAMU,  VHUBEPCATbHbIMU — KOMMYHUKAMUBHBIMU
0elicCmBUsAMU, YHUBEPCATbHBIMU Pe2YIAMUBHBIMU OeUCTNBUAMUL.

1) Vuueepcanvnvie  noznasamenvbHvle  Oelicmaus, obecneuusaiom

G opmuposarue 6a306vlxX KOZHUMUBHBIX NPOUECCOB 0DYYAIOUUXCSL (0CBOEHUE MEMOO08
NO3HAHUSL OKPYICArouje2o0 Mupa, HNpUMeHeHUue JA02UHeCKUX, UCCae008amenbCKux
onepayuii, ymeHuil pabomams ¢ unghopmayueti).

ba3oBrle norudyeckue AeMCTBUS:

. BBISIBJISITH u XapaKTepHU30BaTh CYIIIECTBCHHBIC MPU3HAKU
MaTeMaTUYeCKNX  OOBEKTOB, TIOHSTHM, OTHOIICHWH  MEXIy  MOHSTHUSMU;
dbopMynHpoBaTh OMpEJEICHHs] TOHSATUH; YCTAHABIMBAThH CYIIECTBEHHBIM MpPU3HAK
KJIacCU(HUKAIIUKA, OCHOBAHUS JIJIs1 000O0IIECHUS U CPAaBHECHHS, KPUTEPUHU TIPOBOIUMOTO
aHaJm3a;



. BOCIPUHUMATh, (POPMYIUPOBaTH M MpeoOpa3oBBIBATH  CYKICHUS:
YTBEpAUTENIbHBIE U OTPULIATENIbHBIE, EAMHUYHBIE, YACTHBIE U OOLIHUE; YCIOBHBIE;

. BBIBJIITD ~ MAaT€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTuBOpeursi B (hakTax, JaHHBIX, HAOMIOJEHUSAX W YTBEP)KICHUSX; IpeljaraTb
KPUTEPUH IS BBIABJICHUSA 3aKOHOMEPHOCTEN U IPOTUBOPECUUL;

° ACIaTb BBIBOABI C HCIIOJB30BAHHCM 3dKOHOB JIOTUKH, ACAYKTHBHBIX H
HMHAYKTUBHBIX YMOSaKJIIO"IeHPIfI, YMO38,KHI-0‘I€HI/Iﬁ 110 aHaJIOI'nu,
° IMPpOBOANTH CaMOCTOATCIIBHO J0Ka3aTCIbCTBA MaTEMAaTHU4YCCKHUX

YTBEPKIACHUM (MPAMBIE U OT IPOTUBHOIO), BEICTPAUBATh APIrYMEHTALINIO, TPUBOIHUTH
MIPUMEPBI U KOHTPIPUMEPBI; 00OCHOBBIBATH COOCTBEHHBIE CYXKAECHHUS U BBIBOJIBI;

. BBIOMpaTh CMOCO0 pelieHus y4eOHOM 3amauu (CpaBHHBATh HECKOJBKO
BapHaHTOB pEIICHUS, BHIOMPATh HanOoJee MOAXOIAIINN C YYETOM CaMOCTOSTEIHHO
BBIJICTICHHBIX KPUTEPUEB).

ba3oBeIe Hcce0BaTENIbCKUE NECTBUA:

. UCII0JIB30BATh BOIIPOCHI KaK MCCIIEIOBATENbCKANA HHCTPYMEHT ITO3HAHUS;
(opMyIHUpOBATH BONPOCHI, (PUKCUPYIOIINE TPOTUBOPEUHE, TPOOIIEMY, YCTaHABIUBATh
UCKOMOE M JaHHOE, (OpMHUPOBATh TMIIOTE3y, apTyMEHTHPOBATH CBOKO IO3ULUIO,
MHEHUE;

. OPOBOJUTE  CAMOCTOSITEIIBHO CIUIAHWUPOBAaHHBIA  DKCIIEPUMEHT,
UCCIIEJOBAaHUE 110 YCTAaHOBJIEHUIO OCOOCHHOCTEN MaTeMaTHYECKOr0 O0OBEKTA, IBJICHHUS,
MPOILIECCa, BBISBICHUIO 3aBUCUMOCTEN MEXIY 00ObEKTaMU, SIBICHUSIMHU, ITPOLIECCAMU;

. CaMOCTOSITENILHO (POPMYITUPOBATH OOOOIIECHUS U BBIBOIBI IO PE3yIbTaTaM
MIPOBEAEHHOTO HAOIIOEHUS, UCCIIEI0BAHNU, OLIEHUBATh JOCTOBEPHOCTH MOJYyYEHHBIX
pe3yJbTaToOB, BHIBOJOB M O000IICHUH;

. MIPOTHO3MPOBATh BO3MOKHOE Pa3BUTHE MPOLECCa, a TAKKE BbIABUIATH
MPEANOJIOKEHNS O €r0 PA3BUTUH B HOBBIX YCIOBHSIX.

PaGoTa ¢ undopmarnueii:

. BBISIBIISITH JAeUIIMTH HHPOPMAILIUU, JAaHHBIX, HEOOXOIUMBIX JUIsl OTBETA
Ha BOIPOC U JJIsl PELICHUS 3a/1a4H;
. BbIOMpaTh WH(OpPMAIMIO W3  HUCTOYHUKOB  PA3jIMYHBIX  THUIIOB,

aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HHOOPMAITUIO PA3IUYHBIX
BUJIOB U ()OPM TIPEACTABICHHUS;

. CTPYKTYpUPOBATh HHPOPMALIHIO, IPEICTABIATH €€ B pa3IMuHbIX opMax,
WJUTIOCTPUPOBATH IpapruecK;
. OLICHUBATh  HAIEXHOCTH  MHGOpPMAIMM MO  CAMOCTOSITEIbHO

c(hOpMYITUPOBAHHBIM KPUTECPHSIM.

2)  Vuueepcanvhvie = KOMMYHUKaAmueHvle  Oelicmeus,  0becnedusaiom
CPOPpMUPOBAHHOCINb COYUATLHBIX HABLIKOS 00YUAIOUWUXCAL.

OO01ienue:

. BOCIIpUHUMATh #  (GOPMYJIUPOBATh CYXKJIEHUS B COOTBETCTBUU C
YCIOBHUSIMU M TIENISAMH OOIICHMSI; SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOYKY
3pEeHUs] B YCTHBIX M TMHUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS MO XOJYy pEeIICHUs
3a/1auyi, KOMMEHTHUPOBATh TIOJyYCHHBIN PE3yJIbTaT;

. B XO/€ OOCYXIEHHs 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYX)IaeMOM
TEMBbI, TIPOOJIEMBI, peIIaeMOi 3aJaud, BBICKA3bIBaTh WJICH, HAICJICHHBIC Ha IMOMUCK



PELIEHUS; CONTOCTABIISITh CBOU CYXAEHUS C CYKIAEHUSMHU IPYTUX YYACTHUKOB JIMAJIOra,
oOHapy>KHUBaTh pa3Iu4Ke U CXOJICTBO MO3UIINI; B KOPPEKTHOU (popMe (OpMyITHpPOBATH
pa3HOIJIaCHsl, CBOU BO3PAKEHUS;

. NPENCTaBIATh  pe3yJbTaThl  pEIIEHUs  3aJaud,  OSKCIEPUMEHTA,
UCCJIeIOBAHUS, POCKTA; CAMOCTOSITENIbHO BHIOUPATH (JOPMAT BHICTYIUICHUS C YUETOM
3a/1ay Mpe3eHTalMu U 0COOEHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTBO:

. MIOHUMATh M  UCHOJIb30BaTh  IPEUMYIIECTBA  KOMAaHIHOW  H
WHANBUAYAIbHON paboOThl MPHU peHIeHUH Yy4eOHBIX 3a/4ay; MPUHUMAThH IeJb
COBMECTHOM JI€ATEIIbHOCTH, IUIAHUPOBATh OPraHU3allUI0 COBMECTHOW pabdOTHI,
pacupenensiatb BUAbl paldOT, JOroBapuUBaThCs, OOCYX AaTh IPOLIECC U PE3YJIbTAT
paboThI; 00001IaTh MHCHHSI HECKOJIBKUX JTFOJICH;

. y4acTBOBaTh B TIpPYNIOBbIX (opmax padoTel (0OCyxaeHus, oOMeH
MHEHHMM, «MO3TrOBbI€ IUTYpMbD) W HWHBIE); BBIIOJHATH CBOI YacTh pabOThl U
KOOPJAMHUPOBATh CBOM JEHCTBHS C APYTMMH YJI€CHAMU KOMaH/Ibl; OLIEHUBATH Ka4€CTBO
CBOETO BKJIa/1a B 00K MPOJYKT MO KPUTEPUAM, CHOPMYIUPOBAHHBIM yUYaCTHUKAMU
B3aMMOJICHCTBHSI.

3) Vuusepcanvhuvle pezynsamuensie oelicmausi, obecneuusaiom Gopmuposanue
CMBICIIOBLIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranuzanusi:

COCTaBJIAITh IUJIaH, AJITOPUTM PELICHUs 3a/Ja4d, BBIOMPATh COCOO PEIICHHS C
Y4ETOM HMMEIOIIMXCSA PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATH U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ yUETOM HOBOW MH(OpMALIUK.

CaMOKOHTPOJIb:

. BJIQJIETh HABbIKAMM T[I03HABATENbHOM pediIeKCHH Kak OCO3HaHHUS
COBEpILAEMbIX JEUCTBUI U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB; BIAJETh
crocobaMM CaMOIIPOBEPKH, CAMOKOHTPOJIA TMpolecca M pe3yjbTaTa pELIeHUs
MaTeMaTHYEeCKOM 3aJ1auH;

. OPENBUAETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PELICHHUH
3aJlayl, BHOCUTb KOPPEKTUBBHI B JESATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITENHCTB,
JaHHBIX, HAalJICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

. OLICHHMBATh COOTBETCTBUE pe3yjbTaTa LEANM M YCIOBUSAM, OOBSICHATH
IOPUYMHBI JTOCTH)KCHUS WM HEIOCTHIKEHHUS pPEe3yJIbTaTOB NEATEIbHOCTH, HAXOJIWUTh
OIIKOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



IIpeamMeTHBbIe pe3yabTaThl

OcBoeHnue yueOHoro Kypca «Anredpa u Hauajga MaTEMaTHYECKOTO aHAIN3a» Ha
ypOBHE cpeaHero oOmiero oOpa3oBaHUsI JIOJDKHO OOeCleyuBaTh JOCTHXKEHHUE
CJIEIYIOLIUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIbTATOB:

10 KJTACC

Yuciaa v BBIYMCICHUA

OnepupoBaTh TOHATHUSAMHU: PpalMOHAJIBHOE W  JIEUCTBUTEIIBHOE YHCIIO,
OOBIKHOBEHHAS U JACCATUYHAS APOOb, MPOICHTHI.

Bromonusate  apudmeTHUecKHe ~— Omepalud ¢ palHoOHAIbHBIMH U
NEHUCTBUTEIBLHBIMHU YHACIAMU.

BremonHsaTe npuOIMKEHHBIE BBIYUCICHUS, WUCIIONB3Ys MpaBHUiia OKPYTJICHHUS,
JeN1aTh MPUKUIKY U OLEHKY pe3yJIbTaTa BHIYMCICHHI.

OnepupoBaTh NOHATHIMU: CTEIIEHb C LIENBIM [TOKa3aTeleM; CTaHAapTHas opma
3alMCU  JEHUCTBUTEIIBHOTO YHCJIA, KOPEHb HATypaJbHOM CTEIEHM; HCIIOIb30BaTh
HOIXOAIIYI0 (GOpMY 3alMCH ACHCTBUTEIBHBIX YUCEN JJI PEUICHHs MPaKTUYECKUX
3a/1a4 ¥ IPEJICTABICHUS JaHHBIX.

OnepupoBarh MOHATUSMU: CHHYC, KOCUHYC M TaHI€HC IIPOU3BOJIBHOIO YIJIA;
UCIOJIb30BaTh 3alUCh MPOU3BOJIBHOTO YIJIa 4Yepe3 oOpaTHble TPUTOHOMETPUUYECKUE
GyHKIIUU.

YpaBHeHUS U HEPABEHCTBA

OnepupoBarh MOHATUSMU: TOXKAECTBO, YpPaBHEHUE, HEPABEHCTBO; LIEJIOE,
paluMoOHaIbHOE, MPPALMOHAIIBHOE YPaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHHUE;

BoInonHsATh npeoOpa3oBaHusi TPUTOHOMETPUUYECKHX BBIPAXKEHUN M pelaTh
TPUTOHOMETPUYECKHE YPABHEHUS.

BoInonHAT TIpeoOpa3oBaHus LEJbIX, PAlUMOHAIBHBIX M HUPPALUOHATBHBIX
BBIPAKEHUW M PEIIaTh OCHOBHBIE THUIBI LIEJbIX, PAIMOHAIBHBIX U UPPALMOHAIBHBIX
YPaBHEHUN U HEPABEHCTB.

[IpuMeHsTh ypaBHEHUS U HEPABEHCTBA JUJISl PEILICHHS] MAaTEMAaTUUYECKUX 3aa4 U
3a/1a4y U3 pa3IUvHbIX 001acTe HAYKH U peabHON KU3HH.

MogenupoBaTh peajbHble CUTyallUd Ha fA3bIKE alreOpbl, COCTABIATH
BBIDAKECHUSI, YPAaBHEHMs, HEPABEHCTBA [0 YCJIOBHUIO 3aJa4M, MCCIEI0BATh
MOCTPOEHHBIE MOJIENN C UCIIOJIb30BAHKEM ammapara ajireOphl.

@OyHkuuu U rpapuku

OnepupoBarh MOHATUSIMH: (YHKLHMS, CHOCOOBI 3aAaHus (PYHKUHMH, OOJACTh
omnpeneneHnuss U MHOXXECTBO 3HaueHU (QyHKUMH, Tpaduk QYHKIUU, B3aUMHO
oOpaTHbIe PYHKIUU.

OnepupoBaTh MOHATUSAMU: YETHOCTh U HEYETHOCTh (DYHKIMH, HYJIH (DYHKIIUH,
IPOMEKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBath rpaduky GyHKIMMA 715 pelieHUsT ypaBHEHUH.

Crtpouth W uuTaTh Tpaduku JTUHEHHON (PYHKIMHU, KBAAPATUYHON (DYHKITHH,
CTETNIEHHOMN (PYHKIIMH C LEJIBIM TOKa3aTelIeM.

Hcnonp3oBath rpaduku (QYHKIUM A7 HUCCIENOBaHMS MPOLECCOB U
3aBHUCHMOCTEH MpH PEIIeHUU 3a7ad M3 JIPYruX y4eOHBIX MPEIMETOB U pPeabHOU
’KU3HU; BbIpaxaTb (POpMyIaMu 3aBUCUMOCTH MKy BEIMYMHAMH.



Hauana MaTeMaTH4ecKOro aHajin3a

OnepupoBaTh TNOHATUSIMHU:  TOCIEAOBATENIBHOCTh, apudmeTHyeckass H
r€OMETPUYECKAS] IPOTPECCUMN.

OnepupoBaTth TMOHATUSMU: OECKOHEYHO YyOBIBAIOIIAs T'E€OMETpUYECKast
nporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOIIEH reoMeTpUUECKOM MPOTPECCHUHU.

3amaBaTh NOCIEA0BATEIBHOCTH PA3IMYHBIMU CITIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA MOCIEAOBATEIBHOCTE W MPOTPECCUN NI PELICHHUS
peanbHBIX 33124 NPUKIIATHOTO XapaKTepa.

MHoxecTBa M JIOTHKA

OnepupoBaTh MOHATUSMHU: MHOXKECTBO, OIEPALIUU HaJl MHOXKECTBAMHU.

Hcrnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT AJi1 ONUCAaHUS PeaIbHBIX
MIPOLIECCOB U ABJICHUM, TPU PELIEHUU 3a]1a4 U3 APYTHX y4€OHBIX IPEAMETOB.

OnepupoBaTh NOHATUIMU: ONPEJIETIEHUE, TEOPEMA, CIEACTBUE, JOKA3aTEIBCTBO.

11 KUIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh NOHATHAMHU: HATypAJIBHOE, LEJIOE YHCIO; WCIOJIb30BAThH
MIPU3HAKH JEIMMOCTH LIENBIX YUCET, PA3JI0KEHUE YUCIIA HA MPOCTHIE MHOXKUTEIN JJIs
peleHns 3aad.

OnepupoBaTh MOHATHEM: CTEIIEHb C PALIMOHAIBHBIM MOKA3aTENIEM.

OnepupoBaTh MOHATUSAMHU: JIOrapu(M 4YHUCIA, JECATUYHBIE W HATypajbHbIC
Jorapu@Msl.

YpaBHeHMs U HEPABEHCTBA

[IpumeHsTh CBOICTBA CTENIEHH JIJIsl MPE0Opa30BaHMs BRIPAXKEHUH; OTIEPUPOBATH
NOHATHAMU: I10KA3aTEIbHOE YPABHEHHE M HEPABEHCTBO;, PEIIATb OCHOBHBIE TUIIBI
IIOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BeimonHsaTh  mpeoOpa3oBaHMs  BBIpAKEHUH, COAEp)KalIUX  JOTrapu(MBbI;
ONepUpOBaTh MOHATUSAMU: JIOTapu(PMUUECKOE YpABHEHUE W HEPABEHCTBO; pPEIIATh
OCHOBHBIE TUITBI JIOTApU(MHUUECKUX YPABHEHUN U HEPABEHCTB.

HaxoauTe pemenus mpocTeENINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUAMM: CHUCTEMA JIMHEMHBIX YPaBHEHHU U €€ PELICHUE;
HCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JIJI PELIEHUS IPAKTUYECKUX 3a7a4.

Haxonuts pemieHus NpoCTENIIMX CUCTEM M COBOKYIHOCTEW PallMOHATBHBIX
YPaBHEHHI U HEPABEHCTB.

MogenupoBaTh peajbHblEe CUTyallUd Ha fA3bIKE alreOpbl, COCTABIATH
BBIPAXXCHUS, YPABHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 33Ja4H, UCCIIEI0BATh
MOCTPOCHHBIE MOJIEININ C HCTIOIb30BaHUEM allfapara ajareopsl.

DyHKIUHN U TPAPUKH

OnepupoBaTh  TOHATUSMU:  TEpUOAWYECKas  (DYHKIHMSA,  MPOMEXKYTKH
MOHOTOHHOCTH (DYHKIIUH, TOUKH SKCTpeMyMa (QyHKLMHU, HauOOoJIbIlee U HauMEHbIIIee
3HaueHUs (QYHKLIHUH Ha MIPOMEKYTKE; UCIIOJIb30BATh UX JIJISl UCCIAEAOBaHUS (DYHKIIUH,
3a1aHHOM TpaduKoM.

OnepupoBaTh MNOHATUAMHU: TpadUKU TOKA3aTENbHOM, JOrapupMUYECKOH Hu
TPUTOHOMETPUUYECKUX (DYHKIMI; M300pa)kaTh UX HA KOOPAMHATHOW IJIOCKOCTH U
UCIIOJIb30BaTh JJIS PEIICHUS] YPAaBHEHUN U HEPABEHCTB.



N306paxaTh Ha KOOPAMHATHOMN MIOCKOCTU rpadUKy JIMHEWHBIX YpaBHEHUH U
UCIIOJIB30BAaTh UX JUISl PELIEHUS] CUCTEMBI JINHEWHBIX YPaBHEHUN.

Wcnonp3oBatk rpaduku (QYHKOMM I  HCCIEJOBaHMS IPOLIECCOB U
3aBHCHUMOCTEHN U3 IpYTrUX Yy4€OHBIX IUCHUILINH.

Hayana MmaTeMaTH4€CKOro aHaJIN3a

OmnepupoBaTh HNOHATHUAMHU: HENpepblBHAsA (YHKIUS; NMPOU3BOAHASA (YHKIHH;
UCIOJIb30BaTh T'€OMETPUUECKUI U (PU3MUYECKUN CMBICH MPOU3BOJHOM Ul pEILICHUs
3aaad.

HaxoauTs mpou3BOJHBIE 3JIEMEHTAPHBIX (PYHKIMA, BBIYUCIATH MPOU3BOIHBIC
CYMMBI, IPOU3BEACHHUSI, YACTHOTO (YHKITHIA.

Hcnonp30BaTh IPOU3BOAHYIO IS UCCIIEIOBAaHUS (PYHKIIMH HA MOHOTOHHOCTbD U
HKCTPEMYMBI, TPUMEHSTh PE3YJIbTAThl UCCIETOBAHUS K TIOCTPOSHUIO TpaUKOB.

Hcnonp30BaTh NPOU3BOAHYIO I HAXOXKJICHMS HAWIYYIIETO PEIICHHS B
IPUKJIAJHBIX, B TOM YUCIIE COLMAIbHO-3KOHOMUYECKHX, 3a1a4ax.

OnepupoBaTh MOHATUAMU: TepBooOpa3Hass M HUHTErpajl; I[OHUMATh
reOMEeTpUUYECKUN U PU3NYECKUIN CMBICIT UHTErpasa.

Haxoauts nepBooOpa3Hble 31€eMEHTAapHbIX (DYHKUMN; BBIYUCIATh HHTETPAJ 110
dbopmyne Hororona—JleiOHura.

Pemarte npukiiagHele 3a1add, B TOM YHUCJIE COLMAIBHO-D)KOHOMHYECKOTO M
(pu3nyecKoro xapakrepa, CpeCTBaMi MaTEMaTUYECKOTO aHAIM3a.



TemaTnueckoe MIIAHKPOBAHME

10 kaacc
Ne KosunuectBo JlesiTeJIbHOCTh YYHTEJS ¢ Y4ETOM JJieKTpoHHbIE (1H(POBBIE)
Pa3lIeJ'l U TeMa MporpamMmMbl .
n/n 4acoB paboueii nporpaMMbl BOCIIUTAHUS o0pa3oBaTte/ibHbIe pecypchl
MHosKeCTBa PeanuzoBeiBaTh bu6nmoreka IJOK
BOCITHTATEIbHBIC BO3MOXKHOCTH | https://m.edsoo.ru/7f41646e
paroHaNIbHBIX u
. B Pa3IUYHBIX BHJIAX
JICHCTBHTCIBHBIX JESATCIILHOCTH ~ yYaIIUXCsl  CO
1 YHUCEI. 14 o y o
CJIOBECHOU (3HaKOBOM)
Panmonansubie o
OCHOBOW: CIIyIIaHWE W aHaJu3
ypaBHEHUS u M
BBICTYIUICHUH CBOMX
HEPaBEHCTBA
OJTHOKJIACCHUKOB
PeanuzoBeIiBaThH bu6nmoreka IJOK
BOCMUTATEIbHBIE BO3MOXKHOCTH | https://m.edsoo.ru/7f41646e
OyHKIMU U rpaduKH. B Pa3IUYHBIX BHJIAX
2 CreneHb ¢ HETBIM 6 NEeSTEIFHOCTH  yYaIIUXCs  CO
TmoKazareeM CJIIOBECHOM (3HaKOBO)
OCHOBOM: cHUcTeMaTu3alus
y4e0HOTO MaTeprana
Apudmermueckuit [IpoexktupoBare curyanun u | bubnmmorexa [IOK
KOpPEHb N—Oi CTETEHH. COOBITHS, passuBarontie | https://m.edsoo.ru/7f41646e
3 HppannonanbHbie 18 SMOIMOHATBFHO-TIETIOCTHYIO
ypaBHEHUS u chepy yueHHnka
HEPaBEHCTBA
B — [IpoextupoBats curyanun u | bubmuorexa [HOK
PMY COOBITHS, passuBarontie | https://m.edsoo.ru/7f41646e
TPUTOHOMETPHH. N
4 22 KyIbTYpy TEpEeXUBAHUA W
Tpuronomerpuyeckue
LIEHHOCTHBIC OpHUCHTAILIUU
ypaBHEHUS N
pebEnka
Onwmpatbcsi Ha >ku3HeHHbIH | bubmuorexka [JOK
5 [TocnenoBaTeIbHOCTH 5 OmbIT yuamuxcst ¢ yuérom | https://m.edsoo.ru/7f41646e
U TIPOTPECCUU BOCITUTATEIbHBIX 0a30BbIX
HAI[MOHAJIBHBIX IEHHOCTEH
Onwmpatbcsi Ha >ku3HeHHbIH | bubmnorexka LJOK
OITBIT ampxcs, npusozs | https://m.edsoo.ru/7f41646e
[ToBTOpEHUE, N yHart ’ PHBOI P
JICHCTBEHHBIC MIPUMEPBHI,
0000111EHHE,
6 3 00pa3bl, MeTadophl U3 OIM3KHIX
CUCTEMaTU3aIIUs
o M KHUT, (UIBMOB,
3HaHUU

MyJIbT(QHIBMOB,
KOMIBIOTEPHBIX U
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11 kaacce

Ne KouunuectBo JlesATeJbHOCTD YYHTEJIs ¢ y4€TOM JiexTpoHHbIe (LU(pOBBIE)
Paznen u Tema nporpamMmmbl o
n/n 4acoB paboueii mporpaMMbl BOCHIHTAHUS 00pa3oBaTeJIbHbIE PeCYPChl
CreneHn c BrickaspiBate cBoif uHTEepec | bubmmoreka [JOK
palroOHaIBHBIM K yBiedeHHsM, Meurtam, | https://m.edsoo.ru/7f41646e
MoKa3areieM. YKU3HEHHBIM TUIaHaM,
1 Iloka3aTenbHas 12 npobiaemMam Jeren B
byHKLIHSL. KOHTEKCTE COICPIKAHUS
[TokazarenbHbie y4eOHOTo mpeaMera
ypaBHEHHUS u
HEpaBEHCTBA
Jlorapudpmuueckas AxrnientupoBath BHUMaHue | bubmmoreka [[OK
byHKIH. ydaluxcs Ha HpaBCTBeHHBIX | https://m.edsoo.ru/7f41646e
2 Jlorapudmudeckne 12 npobjeMax, CBS3aHHBIX C
YpaBHEHHUS u Hay4YHBIMU OTKPBITHSIMH,
HEpaBEHCTBA M3y4aeMbIMU Ha ypOKe
Tpuronomerpuyeckue BocnuteiBath y | bubnuorexa LIOK
GyHKIMH W UX IKOJIbHUKOB qyBcTBO | https://m.edsoo.ru/7f41646e
3 rpadukm. 9 YBOKEHHSA K XU3HU JPYTUX
Tpuronomerpuueckue Tro/iel ¥ )KU3HU BOOOIIE
HEpaBEHCTBA
PazpuBare y mkonpHEKOB | bubnmoreka [JOK
M03HABATEIIHHYIO https://m.edsoo.ru/7f41646e
IIpousBoaHas.
AKTUBHOCTb,
4 [Tpumenenne 24
o CaMOCTOSITEIbHOCTB,
MIPOU3BOHOM
WHULIMATHBY,  TBOPYECKHUE
CIOCcOOHOCTH
DopMHUpOBaThH y | bubmuorexa LIOK
5 Wurerpan u  ero 9 IKOJIbHUKOB KyapTypy | https://m.edsoo.ru/7f41646e
PUMEHEHUS 3I0pOBOTO U 0€30macHOro
00pa3a XU3HH
Oo6marecst ¢ yuyeHukamw, | bubnuoreka [JOK
N MPU3HABATH ux | https://m.edsoo.ru/7f41646e
6 CucreMbl ypaBHEHUH 12
JIOCTOWHCTBA, TOHUMATh M
MPUHUMATH UX
MogenupoBate Ha ypoke | bubmuorexa LIOK
cutyarud Ui BbIOopa | https://m.edsoo.ru/7f41646e
Harypanbubie u
7 6 MOCTYTIKa YUYEHUKOM
LeJIbIE YnCIIa
(TexcTsl, uHporpaduka,
BHJIEO U JIp.)
PeanmzoBbiBaTh Ha ypoke | bubGmuorexa LIOK
[ToBTOpEHUE, . .
MOTHBUpYOLIMH noTeHiman | https://m.edsoo.ru/7f41646e
0000111EHHE,
8 18 IOMOpa, paspsKaTh
CUCTEMaTH3aLUs N
o HanpsLKEHHYIO OOCTaHOBKY B
3HaHUH
KJacce
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