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HHOACHUTEJIBbHAA 3AIIUCKA

Pabouas mporpamma yueOHOTO Kypca «Anredpa ¥ Hayaja MaTeMaTHYeCKOTo aHaIn3a» 0a30BOro
ypoBHs it oOy4arormmxcst 10 —11 kimaccoB pa3padborana Ha ocHoBe DenepanbHOro rocyJapCTBEHHOTO
00pa3oBaTENFHOIO CTAaHIApTa CpeaHero oomero oOpa3oBaHUs, ¢ YYETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUH, TNPEABABISIEMbIX K MaTeMaTHUYecKOMy OOpa3oBaHMIO, W TPAJUIMKA POCCHICKOTO
oOpaszoBanus. Peanmuzamusi mporpamMMbl 00€CIIEUMBACT OBJAJICHUE KIIFOYEBBIMH KOMIICTCHIIUSMH,
COCTaBJIAAIOIIMMU  OCHOBY JIA CaMOPAa3BUTHUA U HCIIPCPLIBHOI'O 06pa303aH1/1;1, OCJIIOCTHOCTH
OOIIEKYJIBTYPHOTO, JINYHOCTHOTO U TI03HABATEIILHOTO PA3BUTHS JTMYHOCTH O0YYAIOIIHXCSI.

HEJIM U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauana MaTeMaTHYECKOTO aHAIM3ay SBISIETCS OJHUM U3 HanOoJiee 3HAaYUMbIX
B IporpamMMe CTapliei IIKOJbI, TOCKOJBKY, C OJJHOW CTOPOHBI, OH 00ECIeYnBAET UHCTPYMEHTAIbHYIO
0a3y Ay M3y4YeHHs BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C JPYTOil CTOPOHBI, (POPMHUPYET JIOTUYECKOE
1 a0CTpaKTHOE MBIIIICHUE YUYaIlIUXCs Ha YPOBHE, HEOOXOIMMOM JIJIsi OCBOEHHUS KYpPCOB HH(OPMATUKH,
OOIIIECTBO3HAHUS, WCTOPHH, CIIOBECHOCTH. B paMkax JaHHOTO Kypca ydaliuecs OBJIaJIeBaioT
YHHUBEPCATbHBIM SI3BIKOM COBPEMEHHOW HayKH, KOTopas (GOpMyIUpyeT CBOM JOCTHKECHHS B
MaTeMaTHYECKOH Gopme.

Kypc anarebpbl M Havyanm MaTeMaTH4YeCKOro aHajiu3a 3aKJIaJbIBA€T OCHOBY I YCIEUIHOTO
OBJIAJICHUS 3aKOHAMM (PU3UKHU, XUMUHM, OMOJIOTUH, TOHUMAaHHUSI OCHOBHBIX TE€HIECHLIMH SKOHOMUKH U
OOIIIECTBEHHOMN JKHU3HH, TO3BOJIIET OPUEHTUPOBATHCS B COBPEMEHHBIX ITU(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO MCIIONb30BaTh HUX B IIOBCEJHEBHOM >XM3HU. B ToOXXe Bpems oOBlajeHUE
aOCTpakTHBIMM U JIOTMYECKH CTPOTMMH MAaTeMaTUYeCKUMHU KOHCTPYKIUSIMU pPa3BUBAECT yMEHHE
HaXOJUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATH UCTHHHOCTH YTBEPIXKACHUS, UCIIOIB30BaTh 0000IIeHNE U
KOHKpETH3aIUI0, a0CTparupoBaHie U aHAIOTHIO, JOPMUPYET KPEaTUBHOE M KPUTHUECKOE MBIIUICHHE.
B xonme wm3ywenus anreOpsl M Hadajl MaTEMaTHYECKOrO aHalM3a B CTaplied MIKOJIe ydaluecs
[IOJIy4alOT HOBBI  ONBIT PELIEHUS MNPUKIAJHBIX 3a4ad, CaMOCTOSTEIBHOIO IOCTPOEHUS
MaTeMaTHYeCKUX MOJeNIeld pealbHbIX CUTyallUd UM MHTEpHpEeTaluy I[OJIYYEHHBIX PpEeLICHHH,
3HAKOMATCA C NPUMEPAMU MAaTEMATUYECKUX 3aKOHOMEPHOCTEN B IPHUPOJE, HAYKE U B UCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMaTUYECKUMHU OTKPBITHSIMHU U UX aBTOPaMH.

Kypc oOnamaer 3HaYMTEIbHBIM BOCHUTATENBHBIM IOTEHLMAIOM, KOTOPBIH peanusyercs Kak
yepe3 y4eOHbI MaTepual, criocoOCTBYIOMUN (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TaK U Yepe3
cneun(uky  y4yeOHOM  JeATeNbHOCTH,  TpeOylolled  CcaMOCTOSTEIbHOCTH,  aKKypaTHOCTH,
MPOJOJKUTENbHOM KOHIEHTPALlM BHUMAHUS U OTBETCTBEHHOCTH 32 MOJYUYEHHBIN pPe3yJIbTarT.

B ocHoBe Metonauku oOyueHMs anreOpe M HadajlaM MaTeMaTUYEeCKOro aHalu3a JIeKUT
NeSITeIbHOCTHBIN MPUHIUI 00yUYEHUSI.

CrpykTypa Kypca «Anrebpa M Hadajga MaTeMaTHMYECKOI'O aHAIM3a» BKIOYAET CIEIYIOLIHe
coJiepKaTelIbHO-MeToANnueckue JuHuU: «Yucna u  BeUUCIEHUs», «DyHKIUM U rpaduxmy,
«YpaBHEeHUsI U HEpaBeHCTBa», «Hauama marematuueckoro ananusza», «MHoOxecTBa U JoTukay». Bce
OCHOBHBIE COJIEPKATEIbHO-METOANYECKHUE JINHUM U3Y4YalOTCs HA MPOTSDKEHUU JIBYX JIET 0Oy4YeHHs B
CTapuIey IIKOJIE, ECTECTBEHHO JOMOJHSSA APYr ApYyra M IMOCTENEHHO HACBHILAsACh HOBBIMM TEMaMH U
paznenaMu. JlaHHBIA Kypc SIBISIETCS MHTETPATHBHBIM, MOCKOJBKY OOBEAMHSIET B ceOe cojaepKaHHe
HECKOJIbKUX MAaTeMaTUYeCKUX JUCHUIUIMH: anredpa, TPUTOHOMETpHS, MaTeMaTW4YecKHi aHaius,
Teopuss MHOXecTB M JAp. [lo mepe Toro kak ywammecs OBJaZeBalOT BCE OoJjiee MIMPOKUM
MaTeMaTHYeCKUM aIlllapaToM, Y HUX MOCJIEI0BaTENbHO (POpMUPYETCS M COBEPILIEHCTBYETCS yMEHHE
CTPOUTh MAaTeMaTUYECKYI0 MOJIENb pealbHON CUTyallUd, IPUMEHSTh 3HAHMS, MOJIyYEHHbIE B Kypce
«Anrebpa u Havaja MaTeMaTHYECKOTO aHAIN3ay», IS PEIICHHUs] CAMOCTOSTENbHO ChOpPMYyINPOBAHHOM
MaTeMaTHYeCKOH 3ajlauu, a 3aTeM UHTEPIPETUPOBATh MOJYyUYEHHBIA pe3yJIbTarT.

ConepxaTenbHO-MeTOIMYeCKas JHUHUSA «YKcna M BBIYMCIEHUS» 3aBepluiaeT (GopMupoBaHHe
HaBBIKOB HCIIOJIb30BaHUS JIEHCTBUTEIBHBIX YHCE, KOTOpOEe OBLJI0O HAdyaTo B OCHOBHOH Imkosie. B
cTapiueil mkoje ocoboe BHUMaHHE yAenseTcs GOPMHUPOBAHUIO MPOYHBIX BEIYUCIUTEIBHBIX HABBIKOB,
BKJIIOUAIOIUX B ce0sl KCIIOJIb30BAHHME PA3UYHBIX (OpPM 3alKCH JACUCTBUTEIBHOTO YHCIA, YMEHHE
palMoOHAIBFHO BHIMOIHATE JCHCTBUS C HUMH, JIeJIaTh IPUKUIKY, OLICHUBATh pe3ynbraT. OOyuatommuecs



MOJTyYal0T HABBIKH MPUOIKEHHBIX BBIUMCIICHH, BRITIOTHEHUS JCHCTBHUI C YMCIIaAMH, 3alTICAHHBIMU B
CTaHAApTHOW ¢opMe, UCIOJIb30BAaHUS MATEMaTHYCCKUX KOHCTAHT, OIICHUBAHHS YHCIOBBIX
BBIPAKCHUM.

Jlunus «YpaBHEHHUSI M HEPABEHCTBA» PeaM3yeTCsl Ha MPOTSHKEHUHM BCETO OOYYEHHUsI B CTapIIeH
LIKOJIE, MOCKOJBKY B Ka)XJOM pasJelie IpOorpaMMbl IPEAYCMOTPEHO PEUIEHHWE COOTBETCTBYIOLIMX
3amau. OOywaromuecs OBJIAQJACBAIOT PA3TMYHBIMA METOJAMH PEIICHUS IebIX, PAIMOHAIBHBIX,
UPPAIMOHANILHBIX, I[OKA3aTeNbHBIX, JIOTAPUPMUYECKHMX © TPUTOHOMETPUYECKUX YpaBHEHHH,
HEPaBEHCTB W WX cucTeM. [lomydeHHBIE YMEHHS HCIOJB3YIOTCS TPH HMCCICI0BAaHUU (YHKIHMHA C
MIOMOIIIBIO TTPOU3BOHOM, PEIICHWU MPHUKIATHBIX 3a7ad U 33/a4 Ha HAXOXKICHUE HAHOOJBIIUX U
HaWMEHBIIMX 3HadeHWH (QyHkuu. J[laHHas coaepkarenbHas JIMHUS BKJIIOYAET B Ce0S TaKxke
(hopMUPOBaHHE YMEHHH BBIOIHITH PACUEThI IO (hOpMyiaM, MPeoOpa3oBaHUS EIbIX, PAMOHATBHBIX,
HUPPaAlMOHATIBHBIX U TPUTOHOMETPUUYECKUX BBIPAXKEHUM, a TAK)KE BBIPAKEHUH, COAEPKAIINX CTEIICHU U
norapudmbl. braromaps u3y4eHuro anreOpanyeckoro Marepuaia MpOUCXOIUT JajbHEeHIee pa3BUTHE
AITOPUTMHUYECKOTO W aOCTPAKTHOTO MBIIUICHHS ydaliuxcsi, (GOPMHUPYIOTCS HaBBIKU JI€TyKTHBHBIX
paccyxIeHuid, pabOThl C CHMBOJIBHBIMU (hOpMaMH, TPEICTABICHUS 3aKOHOMEPHOCTEH 1 3aBUCUMOCTEH
B BUJC PABEHCTB U HepaBeHCTB. AnreOpa mpemsiaraer 3QQGEeKTUBHBIE WHCTPYMEHTHI IJISl PEIICHUs
MPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3aJ]1a4, HArJSIIHO JEMOHCTPUPYET CBOM BO3MOKHOCTH KaK
SI3bIKA HAYKHU.

CopepxarenpHo-MeTOMM4YeCKass JMHUS «QDYHKIUM ©W TpaduKU» TECHO TMEperuieTaeTes ¢
JOPYTUMHU JIMHUSIMU Kypca, MOCKOJbKY B KAaKOM-TO CMBICIE 3aJa€T MOCIEAO0BATEIbHOCTh U3YUYEHUS
Matepuana. l3ydeHue creneHHOW, IOKa3aTeIbHOMW, JOrapuPMHUUECKOH U TPUTOHOMETPHUYECKHUX
GbyHKIUH, UX CBOMCTB U IpaduKOB, UCIIOJIb30BaHKE (HYHKIIUH AJIs peleHus 3a7a4d U3 IpyruX yueOHbIX
MPEIMETOB U PEAIbHOM JKM3HH TECHO CBSA3aHO KAK C MAaTEMAaTUYECKUM aHAJIM30M, TaK U C PEUICHUEM
ypaBHeHUH U HepaBeHCTB. [Ipu »ToM Ooinblioe BHUMaHHE YJensercs (OPMUPOBAHUIO YMEHUS
BEIp@XaTh (OPMYJIAMU 3aBUCHMOCTH MEXKIY PA3IMYHBIMHA BEIUYMHAMH, WCCIICIOBATh TOTYyYCHHBIC
byHKIUU, CTpoUTh WX rpaduku. Marepuan 3TOW colep)KaTelbHOW JMHMM HallElIeH Ha pa3BUTHE
YMEHHUI M HaBBIKOB, TIO3BOJISIONINX BBIPAYKATh 3aBUCUMOCTH MEXIy BETHUMHAMH B PA3IUIHON (hopMme:
aHaIMTUYeCKoi, rpaduueckol u  crnoBecHOH. Ero wu3yudeHwe cmocoOCTBYeT  Pa3BUTHUIO
QITOPUTMHYECKOTO MBIIUICHUS, CIIOCOOHOCTH K OOOOIIEHUI0O M KOHKPETH3AIHMH, HCIOJIH30BAHUIO
aQHaJIOTHUM.

ConepxarenpHas JmHusS «Hauama MaTreMaTHyeckoro aHaiu3a» TO3BOJSIET CYIIECTBEHHO
pacivpuTh Kpyr Kak MaTeMaTH4YeCKHX, TaK W MPUKIAJAHBIX 3a]ad, JOCTYMHBIX OOyJaromuMmcs, Y
KOTOPBIX TOSIBIIIETCS BO3MOXHOCTH HCCIEAOBATh W CTPOUTH rpaduku (YHKIHM, ONpeneisTh UX
HauOOJbIIMNEe M HAaWMEHBIINE 3HAYEHUS, BBIYHUCIATH IUIomann (uryp u oOBEMBI TeN, HAXOAWUTh
CKOpPOCTH M YCKOPEHHU MpoueccoB. JlaHHas comepKaTeiabHasi TUHUS OTKPHIBAET HOBBIE BO3MOKHOCTH
MOCTPOEHUSI MAaTEMATUYECKUX MOJENIE peaIbHbIX CUTyallud, HaXOXACHHUS HAWIYYIIEro PEHIeHUs B
MPUKIATHBIX, B TOM YHCJE COLMATbHO-DKOHOMHUYECKHX, 3aJadax. 3HAKOMCTBO C OCHOBaMH
MaTEeMaTHYeCKOr0 aHalu3a CIOCOOCTBYET pa3BUTHIO aOCTpPakTHOTO, (HOPMATbHO-TOTUYECKOTO H
KpPEaTUBHOTO MBINIJIEHUA, (OPMUPOBAHUIO YMEHUN PACIIO3HABATH MPOSIBICHHS 3aKOHOB MaTEMaTHUKH B
HayKe, TeXHUKE U UcKyccTBe. OOydaromuecs y3HAIOT O BBIJAIONIMXCS Pe3ybTaTax, MOJYYCHHBIX B
X0JI€ Pa3BUTHS MAaTEMATUKH KaK HayKH, U UX aBTOpax.

ConepxarenpHo-MeTOoIMYeCKass JHHUS «MHOXKecTBa M JIOTMKa» B OCHOBHOM TIOCBSIIEHA
3JIEMEHTaM TEOPUH MHOKECTB. T€OpPETUKO-MHOKECTBEHHBIE MPEICTABICHUS MPOHU3BIBAIOT BECH KypC
IIKOJILHOM MaTeMaTUKH U MPeAaraloT Hanboliee YHUBEPCABHBIN SI3bIK, 00bETUHSIONINN BCE pa3/iesbl
MAaTeMaTUKU U €€ MPUIIOKEHUM, OHU CBS3BIBAIOT Pa3HbIE MATEMATUYECKUE NHUCIUIUIMHBI B €IUHOE
uenoe. [1oaToMy BaxkHO JaTh BO3MOXHOCTh IIKOJIBHUKY NOHMMATh TEOPETUKO-MHOXKECTBEHHBIHN SI3bIK
COBPEMEHHON MaTeMaTUKH U UCITOIb30BaTh €ro JIs BIPAKEHHUSI CBOUX MBICIIEH.

B kypce «AnreOpa W Hayaima MaTeMaTHYeCKOTO aHaN3a» IMPUCYTCTBYIOT TaKKE OCHOBBI
MaTeMaTUYeCKOro MOJICTUPOBAHUS, KOTOPBIE MPU3BaHBI CHOPMHUPOBATH HABBIKU MTOCTPOSHUS MOJIETICH
pEabHBIX CHUTYyallld, WCCIENOBAHUS dJTUX MOJENEeH ¢ TIOMOIIbIO ammapara ainredpbl U
MAaTeMaTUYECKOTO aHaln3a U MHTEPIPETALUH MMOJYYEHHBIX PE3YyJbTaTOB. Takue 3aaHus BIUIETEHBI B
KaXJIbI U3 pa3/iesioB MPOrpaMMbl, MOCKOJIbKY BECh MaTepuall Kypca IIMPOKO HCIOIb3YETCs Uit
peleHns NpuKIaaabix 3anad. [Ipu pemieHun peanbHbIX MPAKTHYECKUX 3a/1ad y4Yalllhecs pa3BUBAIOT
HaOIIOIaTEIPHOCTh, YMEHHE HaXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIIOJIB30BaTh



aHaJIoruio, 0000IAaTh ¥ KOHKPETU3UPOBATh Mpobdiemy. [lesTeabHOCTh 1Mo (OPMUPOBAHUIO HABBIKOB
peLIeHus IPUKIIAAHBIX 337a4 OPraHu3yeTCsl B IIPOIIECCe N3yUeHMs BCEX TeM Kypca «Anredpa u Hadana
MaTEeMaTHYECKOTO aHAIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B ydeOHOM milaHe Ha W3yueHHE Kypca anreOpbl M Hadall MaTeMaTHYECKOTO aHaiu3a Ha 0a30BOM
ypoBHE oTBojUTCs 2 yaca B Hezeno B 10 kiacce u 3 yaca B Henento B 11 kitacce, Bcero 3a JiBa roja
oOydenust — 170 gacos.

COJAEP)KAHUE YYEBHOI'O KYPCA

10 KJIACC

Yucia ¥ BBIYHCICHUSA

Pammonanbupie uyucna. OOBIKHOBEHHBIE W JIECATUYHBIE JPOOH, TPOLEHTHI, OECKOHEYHBIE
nepuojuveckue Ipodbu. ApupmeTnyeckre onepaluy ¢ palloHAIBHBIMU YUCIAMH, TpeoOpa30BaHuUs
YUCJIOBBIX BbIpakeHUW. IIpumeHeHne apoOell M NPOLEHTOB Ui PEIeHUs NPUKIATHBIX 3a7ad U3
Pa3IMYHBIX OTpPACiICl 3HAHNUN U pPealbHON KU3HU.

JlelicTBUTenbHBIE uucla. PanuoHanbpHBIE W HMppalMOHANbHBIE 4YHCTA. ApupMeTHUECKUE
olepaluu ¢ ACUCTBUTEIbHBIMU uuciaamu. IlpuOnukEéHHbIE BBIYMCICHMS, MpPaBUIa OKPYIJIEHUS,
MPUKUIKA U OLIEHKA Pe3yJIbTaTa BbIYMCICHUI.

Crenenp ¢ nenbiM nokaszareneM. CraHpapTHas Qopma 3amuch JeHCTBUTENBHOIO 4YHCIA.
Hcnonp3oBanue noaxozsmend (GopMbl 3alMCH JEHCTBUTENbHBIX YHMCEN JUISl PELICHUs MPaKTUYECKUX
3a/1a4 U IIPEJICTaBICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajbHOH cremeHu. [leiicTBus ¢ apuMeTHYeCKUMHU KOPHIMH
HaTypaJIbHOM CTEIICHHU.

CuHyC, KOCMHYC M TaHI€HC 4YHUCJIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC, apKTaHI'€HC
YHCIIOBOTO apryMEHTA.

YpaBHeHus U HePaBEeHCTBA

ToxnecTBa u TOXK/IECTBEHHbIE TPEOOPa30BAHUS.

[IpeoOpa3oBaHre TPUTOHOMETPUUECKUX BbIpaKeHUH. (OCHOBHBIE TPUTOHOMETPUYECKHE
bopMmybL.

VYpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHre HepaBeHcTBa. MeTo1 MHTepBajoB.

Pemienue nenbix U ApoOHO-pAIMOHANBHBIX YPABHEHUH U HEPAaBEHCTB.

Pemrenne nppanoHaNbHBIX YPaBHEHUN U HEPABEHCTB.

Pemennie TpUroHOMETPUYECKUX YpaBHEHUI.

[IpumeHeHne ypaBHEHMH M HEpPABEHCTB K PEIICHHWI0O MaTeMaTHYeCKUX 3aJad M 3ajad u3
pa3nuYHbIX 001acTel HAYKH U PEeaTbHOM KU3HH.

DyHKkuUH U rpaguKu

Oyuk1us, crocoosl 3ananus Gynkun. I'papux Gynkimu. BzanmMuo oOpatHbie GyHKIMH.

Ob6nacTh ompezneneHuss U MHOXKeCTBO 3HaueHMi (yHkumu. Hymu ¢ynkuuun. ITpomexytku
3HAKOIOCTOSHCTBA. YETHBIE U HEUETHBIE (PYHKLIUH.

CrenenHas (GyHKIUS ¢ HaTypalbHBIM U LIEJIbIM MOKa3areneM. E€ cBolicTBa u rpadux. CBoiicTBa
U rpaduk KOpHs N-0if cTeneHu.

Tpuronomerpuyeckasi OKpyKHOCTb, OINpeAeIeHNEe TPUTOHOMETPHUYECKUX (DYHKIUN YHCIOBOTO

apryMeHTa.
Hauana MmaTeMaTH4eCKOro aHaIN3a
ITocnenoBarensHOCTH, CIOCOOBI 3a/1aHus MOCJIE0BATEIBHOCTEN. MOoHOTOHHBIE
M0CJIEI0BATEIBHOCTH.

Apudmernueckas 1 reomeTpuueckas nporpeccuu. beckoHeuHo yObIBaromiasi reoMeTpudeckas
nporpeccusi. Cymma O€CKOHEYHO YOBIBaOIIEH reoMeTpuueckoil mporpeccuu. Dopmysia CIIO0XKHBIX
IIpOLEHTOB. VcI10/1b30BaHNE IPOIPECCUU ISl PELIEHMSI pEAJIbHBIX 3a/1a4 IPUKIIAJHOTO XapaKTepa.

MHo:xecTBa U JIOTHKA



MHoxecTBO, omnepauuu HaJg MHokecTBaMu. Jluarpammbl Olinepa—Benna. I[lpumenenue
TEOPETUKO-MHOKECTBEHHOTO aIlliapara s ONMCaHMUs PeaJbHbIX IPOLECCOB U SBJICHUH, IPU PEIIEHUN
3aja4d U3 IPYrux y4eOHBIX IPEIMETOB.

Onpenenenne, Teopema, CIeICTBUE, 10KAa3aTEIbCTBO.

11 KIIACC

Yuciia 1 BbIYMCICHUS

HarypanbHsle u nensie yncina. [Ipu3Haku AeIMMOCTH LEbIX YHCEIL.

Crenens ¢ paMoHaIbHBIM ITOKa3areaeM. CBOKWCTBA CTEIICHH.

Jlorapudm uncna. JlecATUUHBIE U HATYypAIbHBIC JIOTapU(PMBI.

YpaBHeHMsI M HEPABEHCTBA

[IpeoOpa3oBanue BEIpAXKEHUN, COAECPIKAIINX JIOTAPU(MBIL.

[IpeoOpa3oBaHue BeIpaXKEHUH, COACPIKALIMX CTENEHH C PAllMOHAIBHBIM [IOKA3aTEJIeM.

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

IlokazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHs U HEPAaBEHCTBA.

CucreMpl TUHEHHBIX YpaBHEHUN. PenieHre NpuKiIaaHbIX 3a1a4 ¢ IOMOLIbIO CUCTEMBI JIMHEHHBIX
YPaBHEHUN.

CucreMspl 1 COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUM U HEPABEHCTB.

[IpuMeHeHne ypaBHEHHI, CUCTEM U HEPABEHCTB K PELICHUIO MAaTEMAaTUYECKUX 3a/1a4 U 3a7a4 U3
pa3nuYHbIX 001acTe HAYKH U PEabHOM KU3HHU.

DyHKUUH U rpaGuKu

Oynkuus. [epuonuueckue ¢yHkuu. [IpoMexxyTku MOHOTOHHOCTH (YHKIMU. MakCUMyMBbl U
MUHUMYMBI GyHKIHU. Hanbonpee 1 HanMeHbIIee 3HaueHue (PyHKITNH Ha TIPOMEXKYTKE.

Tpuronomerpuueckue GyHKLIUH, UX CBOMCTBA U rpadUKH.

[TokazarenbHast u norapudmudeckas GyHKIHH, UX CBOUCTBA U TPapHKH.

Hcnonb3oBanue rpadukoB GyHKIMN A7 pelieHUs] ypaBHEHUH U JIMHEHHBIX CHCTEM.

Ucnons3zoBanne rpadukoB GyHKIIUNA JJIsT UCCIIEIOBAHUS MPOIECCOB U 3aBUCUMOCTEH, KOTOPHIE
BO3HUKAIOT MPH PEIICHUH 33]au U3 APYTHX YUeOHBIX TPEIMETOB U peabHON KHU3HH.

Hayana maTteMaTH4eCcKOro aHajm3a

HenpepsiBHble pyHKIMU. METOA HHTEPBAJIOB /s peIlIEHUs] HEPABEHCTB.

[IpousBonnas ¢pynkiuu. ['eomerpuueckuii u GpU3NUECKUN CMBICT IPOU3BOIHOM.

[Ipon3BosnHble 31eMeHTapHbIX (GYHKIMNA. DOpMyJbl HAXOXKAECHUS MPOU3BOJHOM CyMMBI,
MIPOM3BEICHUS U YACTHOTO (PYHKIIMH.

[IpuMeHeHne NPOU3BOAHON K HCCIEIOBAHHIO (QYHKUMH HAa MOHOTOHHOCTh M IKCTPEMYMBI.
Haxoxnenne HauboIbIIero 1 HauMEHbILIEro 3HAUYeHUS! PYHKIIMH Ha OTPE3KeE.

IIpumeHeHre MPOM3BOJHON AJI HaXOXKIECHUS HAWIY4IIEro pelleHHs B NMPHUKIAJHBIX 3ajadax,
JUIS OTPEJICNIEHUs CKOPOCTH Tpoliecca, 3a4aHHOro GopMyJIoil Wiu TpaduKoM.

IlepBooOpaznas. Tabnuia nepBooOpa3HbIX.

Wuterpain, ero reomerpudeckuii u GU3NYECKUid CMBICI. Bhrancienne mHTerpana mo Gopmyie
Herotona—IJleiibuuna.



IINIAHUPYEMBIE PE3YJIbTATBI

OcBoeHue yueOHOro npenmera «MaremaTikay JTOJDKHO 00eCleunBaTh JOCTH)KEHHE Ha YPOBHE
cpenHero oOmero o0pa3oBaHMs CICAYIOIIUX JIMYHOCTHBIX, METANPEIMETHBIX M PEIMETHBIX
00pa3oBaTENbHBIX PE3YIbTATOB:

JUYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yibTaThl OCBOCHMSI TIporpamMMbl ydeOHOro mpenMera «MareMaTukay
XapaKkTePHU3YIOTCS:

['paxxmanckoe BocmuTaHUE:

c(hOPMHUPOBAHHOCTHIO TPAXKIAHCKON MO3UIMH 00YYAIOMIETOCS KaK aKTHBHOT'O U OTBETCTBEHHOTO
YJICHa POCCHMCKOTO OOINECTBa, MPEACTaBICHUEM O MATEMaTHYECKUX OCHOBaxX (PYHKIIMOHUPOBAHMS
Pa3IMYHBIX CTPYKTYp, SIBICHUH, MPOLEIyp TPa)kIAaHCKOro oOmiecTBa (BBIOOPBI, OMPOCHI H TIp.),
YMEHHEM B3aMMOJICHCTBOBATh C COLMAJbHBIMA MHCTHUTYTaMH B COOTBETCTBUM C UX (PYHKIUSAMH H
Ha3HAYCHUEM.

[TarpuoTryeckoe BoCIUTaHUE:

c(OPMHPOBAHHOCTHIO POCCHICKON TPaKIAHCKOH HMIEHTHYHOCTH, YBRXKEHHUS K MPOLUIOMY H
HACTOSIIEMY POCCHUMCKOW MaTEMaTUKU, [EHHOCTHBIM OTHOIIEHUEM K JOCTHXEHUSIM POCCUHUCKUX
MAaTEMaTUKOB U POCCUMCKOW MAaTEMATHYECKOM LIKOJIbI, K UCIIOJIb30BAHUIO ATUX JOCTUKEHHUHN B IPYTUX
HayKaX, TEXHOJIOTHIX, cepax SIKOHOMHUKHU.

JIyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHHS:

OCO3HAaHHEM JTyXOBHBIX IIEHHOCTEH POCCUICKOro Hapoaa; COPMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHUs, ITUYECKOTO MOBEACHUSA, CBSI3AaHHOTO C NMPAKTUYECKUM ITPUMEHEHUEM JOCTHUKEHUN HAYKHU U
JeSTeNbHOCThIO YUYEHOT0; OCO3HAHUEM JIMYHOTO BKJIa/1a B TOCTPOCHHUE YCTOMYMBOTO Oy IyIIEro.

DCTETHYECKOE BOCIIUTAHHUE:

3CTETUYECKUM OTHOILIEHHEM K MHUPY, BKJIKOYas 3CTETHUKY MaTEMaTUYECKUX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3aJad, PEIICHUN, PacCYXICHUW; BOCHPHHUMYUBOCTHIO K MATEMAaTHYCCKUM acCIeKTaM
Pa3IMYHBIX BUJIOB HCKYCCTBA.

®du3nyeckoe BOCIIUTAHUE:

c(OpPMHUPOBAHHOCTHIO YMEHHSI IPUMEHATh MaTeMaTUYeCKHe 3HAHUS B MHTEpEcax 3J0pPOBOTO U
0e3omacHOr0 00pa3a >KM3HU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO (3J0pOBOE MHUTAHHE,
cOanmaHCHUpPOBAaHHBIA PEXKUM 3aHATHH M OTABIXA, peryisipHas (Gu3ndeckas aKTUBHOCTD); (PU3HUUECKOTO
COBEPUIEHCTBOBAHMSI, IIPH 3aHATUAX CIIOPTUBHO-03I0POBUTEIIBHON €SI TEIbHOCTHIO.

TpynoBoe BoCIUTaHHUE:

TOTOBHOCTBIO K TPY/y, OCO3HAHHUEM IIEHHOCTH TPYAOTIO0US; MHTEPECOM K pa3IudyHbIM cepam
npodeccCHOHANBEHON NIeATENbHOCTH, CBS3aHHBIM C MAaTEMAaTHKOM M €€ MTPUIOKEHUSMHU, YMEHHUEM
COBEpIIATh OCO3HAHHBIM BHIOOP Oynymier mpodeccruu W peaan30BhIBATH COOCTBEHHBIC >KU3HEHHBIC
IJTaHBI; TOTOBHOCTBHIO M CIIOCOOHOCTBIO K MaTeMaTHYeCcKOMY OOpa30BaHHI0 U CaMOOOPAa30BAHHIO Ha
MPOTSKEHUU BCEW KU3HHU; TOTOBHOCTHIO K AKTUBHOMY YYAaCTHIO B PEIICHHM MPAKTUYECKUX 3a7ad
MaTeMaTU4eCKOM HAMpPaBIEHHOCTH.

DKOJIOTHYECKOE BOCITUTAHHUE:

c(OPMUPOBAHHOCTBHIO  DKOJIOTMYECKON  KYyIbTyphl, TOHUMAHHEM BIHUSHUA  COIMAIBHO-
SKOHOMHUYECKHX TIPOIIECCOB Ha COCTOSHUE MPUPOJHON M CONMAIBLHOW Cpelbl, OCO3HAaHUEM
rI100aTBbHOTO XapakTepa SKOJOTHYECKHX IMPOoOJIeM; OpHEeHTAlMel Ha MPUMEHEHHE MaTeMaTHYeCKUX
3HAHUH U1 pelIeHus 3a7a49 B 00JIaCTH OKPYIKAIOIIEH Cpeibl, IJTAHUPOBAHUS TIOCTYITKOB U OIEHKH WX
BO3MOXHBIX MOCJIEICTBUIN JIJISI OKPYKAIOIIEH CPEBL.

[leHHOCTH Hay4YHOTO MMO3HAHUS:

c(hOPMUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
HayKd ¥ OOIIECTBEHHOW MPAKTHKH, TOHUMAaHUEM MAaTeMaTHYECKON HAyKH Kak cephbl U4eTOBEUECKOM
NEeSATEIbHOCTH, STANlOB €€ Pa3BUTHUS U 3HAUUMOCTHU JJI Pa3BUTHS LIMBUIIM3ALMU; OBJIAJICHUEM S3bIKOM
MAaTeMaTUKH W MATeMaTUYECKON KyJIbTypOM KakK CpeJCTBOM IIO3HAHUS MHpPA; TOTOBHOCTHIO
OCYILECTBJIATH MPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIIbHOCTh MHANBUAYAJIBHO U B TPYIIIIE.



METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3yJbTaThl OCBOCHUS MPOrpaMMbl yuyeOHOro mpeamera «MaremaTuka»
XapaKTepU3yIOTCS OBJIa/ICHUEM YHHUBEPCATILHBIMHU no3nasamenbHvIMuU oeticmeusamu,
VHUBEPCANIbHLIMU ~— KOMMYHUKAMUBHLIMUY — OCUCMBUAMU,  VHUBEPCANbHLIMU — pecyIsimuUeHbIMU
Oeticmeusmu.

1) Vuueepcanvuvie noznasamenwvuwvie Oeticmeus, obecneuusaom Gopmuposanue 6OaA306bix
KOCHUMUBHBIX NPOYEcco8 00y uarwuxca (0ceoeHue Mmemooo8 HO3HAHUSA OKPYHICaArowe20 mupd;
npuMeHenue 102UYEeCKUX, UCCIe008ameNbCKUX onepayutl, ymeHut pabomams ¢ uHgopmayueti).

bazoBeie tornyeckue AeicTBUS:

® BBIIBISITh M XapaKTEPU30BaTh CYIIECTBEHHbIE MPH3HAKKM MAaTEMAaTHYECKUX OOBEKTOB,
MOHATHM, OTHOUICHUM MEXAYy MOHATUSIMH;, (QOPMYIUPOBATH OMNpEACNCHUs MOHITUIA;
yCTaHABJIMBaTh CYIIECTBEHHBIN IMPH3HAK KJIACCH(PHUKAIMK, OCHOBAHUS Ui 0000LICHUS U
CpaBHEHHUS, KpUTEPUU ITPOBOAMMOI0O aHAIIN3A,

® BOCHPUHMMATH, (OpPMyIHpOBaTH U NPEOOPA3OBBIBATH CYXKIACHHS: YTBEPAUTEIbHbIE HU
OTpHUIaTeNIbHbIE, EAMHUYHBIC, YaCTHBIE U OOIINE; YCIOBHBIE;

® BBIBIATH MAaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBA3M U TPOTHBOpeuHs B (akrTax,
TaHHBIX, HAONIOJCHUAX W YTBEPKACHUAX;, TMpeularaTb KPUTEPUU IS  BBISBICHUS
3aKOHOMEPHOCTEH U MTPOTUBOPEUHIL;

e JeNaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX W HWHAYKTHUBHBIX
YMO3aKIIIOYCHUH, YMO3aKIIFOUCHUI TI0 aHAJIOTHH;

® TIPOBOJIUTH CAMOCTOSITENIEHO JIOKA3aTeIbCTBA MATEMATUYECKUX YTBEPKACHUH (IIPSIMBIE U OT
MPOTUBHOTO), BBICTPAWBATh apPryMEHTALMIO, TMPUBOAUTH MPUMEPbl W KOHTPIPUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CY)KJCHHS U BHIBOJIBI,

e BBHIOMpATH CIIOCOO pemeHus y4eOHOH 3a1a4un (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHUS,
BbIOMpaTh HanboJiee MOAXOISAIININA ¢ YYETOM CaMOCTOSTENILHO BBIJICIICHHBIX KPUTEPUEB).

basoBeie uccnenoBaTenbCKue IEHCTBUSA:

® WCIOJNB30BaTh BOMPOCHI KaK HCCIIEAOBATEIBCKUN MHCTPYMEHT IMO3HAHHS;, (POPMYyIHPOBATH
BOMPOCHI, (UKCUPYIOIIKE MPOTHUBOpeUne, NpodiaeMy, yCTaHaBIMBaTh MCKOMOE U JIaHHOE,
(bopMHpPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHEHHE;

® TPOBOIUTH  CAMOCTOSITENIFHO  CIUIAHUPOBAHHBIA  OKCIIEPUMEHT,  HCCIEIOBAHUE IO
YCTaHOBIICHUIO OCOOCHHOCTEH MaTeMaTHUECKOro OOBEKTa, SBJICHHS, TPOIECCa, BBISIBICHUIO
3aBUCUMOCTEH MeXJly 00BEKTaMH, SIBICHUSMH, IPOLIECCaMH;

® CaMOCTOSTENIbHO (OPMYIMPOBATH OOOOILIEHHS M BBIBOJBI MO pe3ysbTaTaM MPOBEAEHHOTO
HAOJIOZCHNS, WCCIIEOBAaHUS, OIICHWBAaTh JOCTOBEPHOCTh IMOJYYCHHBIX pE3yJIbTaTOB,
BBIBOJIOB M 00OOILEHHUIH;

® [IPOTHO3UPOBATh BO3MOKHOE PAa3BUTHE MPOIIECCa, a TAK)KE BBIIBUTATh MPEINOI0KEHHUS O €ro
Pa3BUTHH B HOBBIX yCJIOBHUSX.

Pabora ¢ unpopmanueii:

® BBIIBIATH JeUIMTH MHPOPMALIUU, JAHHBIX, HEOOXOAMMBIX JJIsl OTBETAa Ha BOIPOC M JJIS
peIeH s 3a/1a9H;

e BHIOMpaTh HWHPOPMAIMIO W3 HWCTOYHMKOB  DA3UYHBIX  THIIOB, aHAJIW3HPOBATH,
CHCTEMaTU3UpOBAaTh M MHTEPIPETUPOBATh HH(GOPMAIMIO pPa3IUYHBIX BUIOB U  (GOpM
MIPEICTABIICHHS,

® CTPYKTYpPHpOBaTh MH(POPMAIIUIO, PEICTABIATE €€ B PA3IUYHBIX (POPMax, HILUTFOCTPUPOBATH
rpapuyuecKy;

® OIIEHUBATh HAAEKHOCTH MH(OPMAIMH IO CAMOCTOSATENBHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.

2) Vhusepcanvhvle KOMMYHUKAMUGHBIE Oelcmeus, 00ecneyusaronm Cc@opmMupo8anHoCmb
COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.

OO01enue:

® BOCIPHUHUMATH W (OPMYIHPOBATH CYXICHHS B COOTBETCTBHHM C YCIOBHSAMH H IEIISIMHU
OO1IeHHUSI; SICHO, TOYHO, PaMOTHO BBIpaXkaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MUCbMEHHBIX
TEKCTaxX, JaBaTh IOSCHEHUs IO XOMy pEIICHUs 3aJauyd, KOMMEHTHPOBAThH IOJIyYeHHBIN
pe3yInbTar;



e B X0/I¢ OOCYXIECHMs 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMbI, MPOOJIEMBI,
pelaeMoii 3a1auu, BbICKa3bIBaTh UJIEH, HalleJIEHHbIE HA TIOUCK PEIICHUS; COIIOCTABISATh CBOU
CYXKICHHSI C CYXICHHUSMH JPYTMX YYaCTHUKOB JUANOra, OOHAPYKMBaTh pa3inuue u
CXOJICTBO IO3UIIHI1; B KOPPEKTHOU (hopme HopMyIHpoBaTh pa3HOTIACHS, CBOU BO3PAKEHUS;

® [IPEACTaBIATh PE3YJIbTAThl PEUICHHs 3aJauyd, OSKCIIEPUMEHTa, HCCIEAOBaHUA, IPOCKTa,;
CaMOCTOSITENIbHO BBIOMpPATh (OpMAT BBICTYIUIGHHS C Y4€TOM 3ajad TNpE3eHTAlUd H
0COOCHHOCTEH ayAUTOPHH.

CoTpyITHUYECTBO:

® [IOHMUMAaTh U HUCIOJH30BATh MPEUMYIIESCTBA KOMAHIHOW W WHAMBHIYAIbHON pabOThI mpH
pelieHnyd Y4eOHBIX 3ajlay; MPUHUMATh 1eJb COBMECTHOW [EATENbHOCTH, IJIAHUPOBATh
OpTraHU3aII0 COBMECTHOM paboThI, pacrpeneNaTh BUAbI padoT, JOrOBAPUBATHCS, 00CYKIATh
MIPOLIECC U Pe3yNbTaT PadoThl; 0000IaTh MHEHUS HECKOJIBKUX JTIOCH;

® y4YacTBOBaTh B TPYHNIOBBIX (opmax paboThl (0OCyX aeHUs, OOMEH MHEHUH, «MO3TOBBIC
MITYPMBD) U HHBIC); BBITIOIHATH CBOIO YacTh pabOTHI M KOOPJAUHUPOBATH CBOU JICHCTBUS C
IpYTMMH 4YJ€HAaMH KOMAaH]Ibl, OLIEHMBAaTh KauyeCTBO CBOETO BKJIaJa B OOLIUI MPOIYKT MO
KpUTepHsiM, CHOPMYITMPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBUSI.

3) Vuueepcanvhvie pezynsmuenwvle Oeiicmeus, o06ecnedusarom @GopMuposanue CMblCI06bIX

VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCHIU.

CamMoopranuzanus:

COCTAaBIIATh IUJIAH, aJNTOPUTM pEUICHHS 3a/Ja4yd, BBHIOMpATh CIIOCO0 pEmeHHS C y4ETOM
UMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBaTh U KOPPEKTUPOBATH
BapHaHTHI PEHICHUH ¢ y4€TOM HOBOM WH(pOpMAIIHK.

CaMOKOHTpPOJIb:

e BIAJCTh HaBBIKAMHU MO3HABATENHHON pedIeKCUN KaK OCO3HAHHWS COBEpIIAEMbIX NEHCTBHUI U
MBICIMUTENBHBIX MPOIECCOB, HMX PpPE3yJIbTaTOB; BIAAETh CIOCO0AMH CaMOIPOBEPKH,
CaMOKOHTPOJIS MpoIiecca U pe3yabTaTa pelleHrs MaTeMaTUYeCKOH 3a1auu;

® TMpeABHAETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPH PEIICHUU 3a/Jayl, BHOCHTH
KOPPEKTHBBI B JEATCIILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, NAHHBIX, HANICHHBIX
OIMOOK, BBISIBJICHHBIX TPYTHOCTEH;

® OIICHMBATh COOTBETCTBHUE pe3yjbTaTa LIETH U YCIOBHIM, OOBSICHITh MPUYUHBI JOCTUKCHUS
WIA HEIOCTHKECHUS PEe3yJIbTaTOB JESITEIbHOCTH, HAXOJUTh OIIHOKY, [aBaTh OIICHKY
MPUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIBTATHI
OcBoenne yueOHOTO Kypca «Ausredpa W Hadajlla MaTEMaTHYECKOTO aHaln3a» Ha YpPOBHE
cpeaHero oOmero o0pazoBaHMs JODKHO oOOecreuuBaTh JOCTH)KEHHE CIEIYIOIUX MPEIMETHBIX
00pa30BaTeNbHbIX PE3YIbTATOB:

10 KVIACC

Yucia ¥ BBIYUCTICHHUSA

OnepupoBarh TOHATHUAMHU: pAlMOHAIFHOE U JCHCTBUTENBHOE YHCIO, OOBIKHOBEHHAs W
JecsTUYHAs APOOk, TIPOIIEHTHI.

BrimonusaTe apudmeTnyeckue onepanuu ¢ paluoHAIbHBIME U JEHCTBUTETLHBIMU YHCIIAMHU.

BrimonasaTs mpubInKEHHBIC BEIYUCICHUS, UCIIONIB3YS TIPABUIIA OKPYTJICHUS, JAJIaTh MPUKUAKY U
OLIEHKY pe€3yJIbTaTa BBIYUCIICHUM.

OnepupoBaTh MOHATHAMH: CTENEHb C IENBIM ITOKa3aTeieM; CTaHaapTHas (opma 3ammucu
JEHUCTBUTENHHOTO YUCIA, KOPEHb HATYpalbHOM CTENEHU; MCIOIh30BaTh MOAXOIANIYI0 GopMy 3amucu
JNEWCTBUTEIbHBIX YUCEN JI PEIICHHS TPAKTUYECKUX 3a7a4 U MPEICTaBICHUS TaHHBIX.

OnepupoBarh NOHATHUSIMU: CHHYC, KOCUHYC W TaHI€HC IMPOU3BOJIBHOTO YIja; HCIOIb30BaTh
3amuCh MPOU3BOJIBHOTO yTJIa 4Yepe3 oOpaTHbIE TPUTOHOMETPHUYECKHE (DYHKITHH.

YpaBHeHHS U HEPABEHCTBA

OnepupoBarh TOHATHSAMHU: TOXKJIECTBO, YPAaBHEHHUE, HEPABEHCTBO; IIEJIOE, PAIMOHAIBHOE,
HMppalMOHAIIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPABHEHHUE;



BrimonssaTe npeodpa3oBaHus TPUTOHOMETPUYECKHX BBIpOKEHU I U pemaThb
TPUTOHOMETPHUYECKUE YPABHCHHS.

BrimonsaTe npeoOpa3oBaHus LETbIX, PALMOHATIBHBIX U UPPALMOHATIBHBIX BEIPAKEHUH U peraTh
OCHOBHBIC TUIIBI IIEJTBIX, PAIIMOHATBHBIX U HPPALMOHATBHBIX YPABHCHUH H HEPABEHCTB.

[IpuMeHsATh ypaBHEHHMS M HEpPaBEHCTBA JUISI PEUICHHWS MaTeMaTH4YeCKHX 3ajad M 3ajgad u3
pa3MYHbIX 001aCTei HAYKH U PEATTbHOM KU3HH.

MogenupoBaTh peajbHbIE CHUTyallMd Ha S3bIKE anreOpbl, COCTABIATh BBIPAKCHHS, YPaBHEHUS,
HEPaBEHCTBA 110 YCJIOBHUIO 33J]a4H, MCCIIEIOBATh MOCTPOCHHBIC MOJIENIM C UCIIOJIb30BaHUEM arlapara
anreOpshl.

DOYyHKUMH U TPaPUKU

OnepupoBarh MOHATUSMU: (YHKIUS, CIOCOOBI 3amaHus (QyHKIHUU, 00JACTh ONpPENCICHUS U
MHOECTBO 3HaueHU QyHKIMH, rpaduK PYHKIIMH, B3AUMHO 0OpaTHBIC ()YHKIIUH.

OnepupoBaTh NOHATHAMU: YETHOCTh W HEYETHOCTH (DYHKUUH, HYIH (YHKIHHU, TPOMEKYTKH
3HAKOIIOCTOSIHCTBA.

Hcnonb3oBatek rpaguky QyHKIMHA Ui pELICHNs] ypaBHEHUH.

Ctpouth W YUTaTh TpadUKU JIMHEHHONW (YHKIMH, KBaJpaTHUYHOW (YHKIMH, CTCIICHHOW
(YHKIHU C LETBIM MTOKa3aTeIeM.

Hcnonp3oBatek rpaduku GyHKIUHA IS UCCIIETOBAHMS TPOIIECCOB M 3aBUCUMOCTEH MPH PEIICHUH
3aad M3 JIPYTHX Y4YEOHBIX MPEIMETOB M PEaJbHOW JKHU3HHU; BBIpAXKaTh (HOpMyJaMH 3aBHCHUMOCTH
MEX]y BETHYNHAMHU.

Hayana MmaTeMaTH4eCKOro aHaIN3a

OnepupoBarh MOHATUSAMH: IIOCJICAOBATEILHOCTh, apU(PMETHYECKass W TeOMeTpUYecKas
IIPOTPECCUH.

OmnepupoBarh TOHATHSIMU: OCECKOHEUHO YOBIBAIOIIAs TEOMETpHUYEcKas MpOrpeccus, CymMma
0eCKOHEUHO yOBIBAIOIIEH T€OMETPUIECKOM MPOTPECCHH.

3amaBaTh NOCIEI0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnons30BaTk CBOMCTBA IMOCIIENOBATEIBHOCTEN W NPOTPECCUM I PELICHHs pealbHBIX 3a1a4
MPUKIIAJHOTO XapaKTepa.

MHoKecTBa U JIOTHKA

OnepupoBaTh NOHATUSMH: MHOKECTBO, ONIEPAI[MM HaJl MHOYKECTBAMHU.

Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIN amiapar Ui ONMCAHHs PEabHBIX IPOIECCOB H
SIBJICHUM, TIPU PELICHUH 3a]1a4 U3 APYTUX YUEOHBIX MPEIMETOB.

OmnepupoBath MOHATUSMHE: OTIpEICTICHNE, TeOpEMa, CIIEACTBUE, TOKA3aTeIbCTBO.

11 KIIACC

Yuciia 1 BbIYUCICHUA

OnepupoBaTh NOHATUSIMU: HATYpaJbHOE, LEJI0€ YUCIIO; MCIOJIb30BaTh NMPU3HAKU AECIUMOCTU
LENBIX YUCEI, PA3JIOKEHHUE YHCIIA HAa IIPOCTHIC MHOXKUTEIH JJIs PEIICHUS 3a1a4.

OnepupoBarh NOHATHEM: CTEIIEHD C PALIMOHAILHBIM [T0OKA3aTEIIEM.

OnepupoBath NOHATHAMHU: JIOTapU(M Uncia, JECITUUHbIE U HATypaJIbHbIE JIOTapU(MBbI.

YpaBHeHHs U HEPABEHCTBA

[IpumensTh CBOICTBa cTENeHH i MpeoOpa3oBaHUsS BBIPAKEHUM; ONEPUPOBATH MOHATHSIMHU:
[I0KA3aTEIbHOE YPAaBHEHUE U HEPABEHCTBO; PELIATh OCHOBHBIEC THUIIBI ITOKA3aTEJIbBHBIX YPAaBHEHUN U
HEPABECHCTB.

BrimonHaTe npeoOpa3oBaHus BEIPAXKEHUN, COACPIKAIINX JIorapu(MBbL; OIIEPUPOBATH MOHATHIMMU:
jJorapuMUUecKoe ypaBHEHHWE U HEPaBEHCTBO; pelIaTb OCHOBHBIE THUIBI JIOTapUPMHUUECKUX
YPaBHEHUH U HEPABEHCTB.

Haxonuts pemienust mpocTeNnX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMHU: CHCTEMA JIMHEMHBIX YpPaBHEHUH U €€ pEIEHUE; HCII0JIb30BATh
CUCTEMY JINHEWHBIX YPABHEHHH ISl PEIICHUs PAKTUYECKUX 3a1a4.

Haxomuts pemeHuss NPOCTEHIINX CUCTEM M COBOKYIHOCTEH palUOHAIBHBIX YPAaBHCHHUU H
HEPABECHCTB.



MopenupoBaTh peajbHbIE CHUTyallMd Ha SI3bIKE alreOpbl, COCTaBIATh BBIPAKCHHS, YpaBHEHUS,
HEPABEHCTBA M CUCTEMBI 110 YCIOBHUIO 3aJja4, HCCIIEI0BATh TOCTPOCHHBIE MOJIEIH C UCIIOJIB30BAHUEM
amrmapara anreopsbl.

DOYyHKUMH U TPaPuKU

OmnepupoBarh MOHATUSAMHU: TEpUOINYECKast (YHKIHSA, TPOMEKYTKHM MOHOTOHHOCTH (DYHKIUH,
TOYKH SKCTpeMyMa (yHKIMM, HauOoJiblllee M HauMEHbIlee 3HAaueHUs (YHKIMHM Ha IPOMEXKYTKE;
MCTOJIB30BATh MX JJIS UCCIIEOBaHUS (PYHKIINH, 3aJaHHON TPapUKOM.

Onepuposarb HOHATHSAMH: rpaduku IIOKa3aTeIbHOM, JorapupmMuIecKon U
TPUTOHOMETPHUECKUX (PYHKIMIT; M300paxarh X Ha KOOPJMHATHOW IJIOCKOCTH W MCIOJIB30BATH IS
pEllIeHNs] ypaBHEHU U HEPABEHCTB.

N300paxkaTh Ha KOOPAMHATHON IJIOCKOCTH TpaMKy JIMHEHHBIX YpaBHEHHH U UCIIOJIB30BaTh X
IUI PEILIEHUS] CUCTEMBI JINHENHBIX YPAaBHEHUM.

Hcnonb3oBare rpaduku GyHKIMNA 171 MCCIIEAOBAHMS MPOIECCOB U 3aBUCHMOCTEH M3 JIPYTUX
y4eOHBIX AUCLUIUINH.

Havyana maTreMaTH4ecKoOro aHajmu3a

OmnepupoBaTh MOHATUSAMH: HENpepbIBHAS (YHKLHUSA; NPOM3BOJIHAs (DYHKIUH;, HCIIOJIb30BaTh
TeOMETPHUECKUI U (HU3NIECKHUI CMBICI IPOU3BOIHON ISl PEIICHUS 3a/1a4.

HaxonuTe mnpou3BOAHBIE HIIEMEHTAPHBIX (QYHKIMH, BBIYUCIATH IPOU3BOJHBIE CYMMBI,
MPOU3BEACHNUS, YACTHOTO (PYHKITHIA.

Vcnonb30BaTh NPOU3BOAHYIO Ul MCCIEIOBaHUSA (PYHKLMU HA MOHOTOHHOCTb U 3KCTPEMYMBI,
PUMEHSTH PE3YIbTAThl UCCIIEAOBAHMS K IIOCTPOCHUIO TPaPHKOB.

Hcnonp30BaTh NPOM3BOAHYIO [UIsl HAXOXKIACHHUS HAWIYYIIEro PELIEHUs B NPUKIAIHBIX, B TOM
YHUCJIE COLUATIbHO-3KOHOMMYECKUX, 3a/1a4ax.

OnepupoBaTh NOHATHSMM: IepBOOOpa3Hasi M MHTErpajl; MOHMMATh TIE€OMETPUYECKUH MU
(bu3nvecKuii CMBICI HHTErpaa.

HaxonuTe nepBooOpa3Hble 3JIEMEHTApPHBIX (DYHKIMM; BBIYUCIATE HHTErpail mo ¢opmyse
Herorona—Jleitbuuna.

Pemate mnpukiagHble 3agayd, B TOM YHCIE COLHAIBHO-IKOHOMHUYECKOTO M (U3NYECKOTO
XapakTepa, CPeACTBAMUA MaTEMAaTHYECKOT0 aHAJINA3A.



TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
Ne KomanuectBo yacos :')J'IeKTpOHHI)Ie
HaumenoBanwue pa3aeiioB u TeM
1/ Konrponbusle Ilpaktuueckue (UH(pPOBBIC)
MPOTrpaMMBbI Bcero
1 padoTHI padoThI 00pa3oBaTenb
HBIC PECYPChI
MHo)kecTBa palMOHAIBHBIX U
1 NeHCTBUTENBHBIX qrcer. 14 1 0
PanmonaneHble  ypaBHEHUS U
HEpaBeHCTBa
2 Oynknuu u rpadpuxu. CTeneHp ¢ 6 0
I[EJTBIM TIOKa3aTelIeM
Apudmerndeckuii KOpeHb N—oi
3 CTCTICHH. WpparnmonansHbie 18 1 0
ypaBHEHHUS U HEPABEHCTBA
DopmyJibl
4 TpuroHoMeTpuu. TpuroHomeTpuy 22 1 0
€CKHe YpaBHEHUS
5 [TocnenoBarenbHOCTH u 5 0
MIPOrPEeCCUu
[ToBTOpeHwue, o0o01ienue,
6 CUCTEMAaTH3alNs 3HAHUM. 3 1 0
HToroBast KOHTpOJIbHAS paboTa
OBUIEE KOJIMYECTBO YACOB I1O 68 4 0
ITPOT'PAMME
11 KUIACC
KoaunuyecTBO 4acoB DIeKTPOHHBbIE
Ne HanmeHoBaHue pa3jeiioB u
n/n | Tem mporpaMmmI Beero Konrpoas IIpakruueck (uudpossie)
HbIe padoThl  He PaGoThI o0pa3oBaTebHbIC
pecypcsl
Crenens ¢ paliOHATBHBIM
1 nokasaresnem. [TokazarenpHas 12 1
¢dbynkuwus. [lokazarensHble
ypaBHEHUS U HEPABEHCTBA
Jlorapudmuueckast pyHKIUS.
2 Jlorapudmuueckre ypaBHEHUs 12
Y HEpaBEHCTBA
Tpuronomerpuyeckne
3 GyHKIUU ¥ UX TpaduKy. 9 1
Tpuronomerpuyeckne
HEpaBEHCTBA
4 HpOI/IBBOI[HaiI. IIpumeHeHue o4 1
TTPOU3BOTHOM
5 HHTerpain u ero npuMeHeHus 9
6 CucTeMbl ypaBHEHHHA 12 1
7 HarypanbHble u 11ebie yucia 6
8 [ToBTOpeHme, 06001IEHNE, 18 2
CUCTEeMaTH3alusl 3HAaHUH
OBUIEE KOJIMYECTBO YACOB I1O 102

IMPOI'PAMME
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