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IHNOACHUTEJBHASA 3AIINCKA

VYyeOHblii Kypc «Anredpa ¥ Hauyajga MaTEeMaTHYECKOTO aHAIM3a» SIBIISIETCS
OJIHUM W3 HauOoJyiee 3HAYMMBIX B MPOrpaMMe CpeaHero oOuiero oOpa3oBaHMS,
MIOCKOJIbKY, C OJIHOM CTOpPOHBI, OH OOECHEeUMBAET MHCTPYMEHTAJIbHYIO 0azy IS
U3Yy4YEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYpCOB, a C APYTrOil CTOPOHBI, (OPMHUPYET
JIOTHYECKOe U a0CTPaKTHOE MBINIJICHHE 00YJaroIINXCsl Ha YPOBHE, HEOOXOIUMOM
JUIsL OCBOEHMSI UH(POPMATHUKH, OOILIECTBO3HAHUS, HICTOPHUH, CIIOBECHOCTH U APYTUX
JUCUMIUIMH. B paMkax aaHHOTO y4eOHOro Kypca OOydaroniuecs OBJIaJIeBaloOT
YHUBEPCAJIbHBIM S3BIKOM COBPEMEHHOM HAayKH, KOTOpas (QOpMyIupyeT CBOH
JOCTHKEHHS B MaTeMaTu4deckout popme.

VY4eOHbIl Kypc ainreOpbl M Hadajl MAaTEMaTUYECKOro aHaliu3a 3aKjaJbIBacT
OCHOBY Ul YCIIEUIHOTO OBJIQJCHUS 3aKOHaMHU (U3MKH, XHUMHH, OHOJIOTHUH,
MOHUMAaHUS OCHOBHBIX TEHACHIIMM Pa3BUTHS SKOHOMUKH U OOILIECTBEHHOM KU3HHU,
MO3BOJIAIET OPHUEHTHUPOBATHCSA B COBPEMEHHBIX LHM(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJOTHSIX, YBEPEHHO HCIOJB30BaTh MX AJIs JalibHEHIIero oOpa3oBaHUS U B
NOBCE/IHEBHOM JKM3HU. B TO ke Bpems oBiajeHHe aOCTPaKkTHBIMH U JIOTUYECKHU
CTPOTMMHU KOHCTPYKIUSIMU ainreOpsl M MaTEeMaTHMYECKOrO AaHajlu3a pa3BUBAECT
yMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTUHHOCTH, JOKa3bIBAThH
YTBEPXKACHHUSI C TIOMOIIBIO MHIAYKIUU U PACCYXKIATh JCTyKTUBHO, MCIOJIH30BaTh
0000lIEHNE ¥ KOHKpPETU3allMlo, a0CTparupoBaHHWE M aHAJIOTHUI0, (OPMHUPYET
KpEaTUBHOE U KPUTHUUECKOE MBILLUICHHUE.

B xone m3ydyenus ydyeOHOro kypca «Anredpa ¥ Hadajla MaTeMaTUYECKOTO
aHaM3a» O00yYarolIuecs MOJy4YaroT HOBBIM OMBIT pEHIeHHs MPHUKIAJHBIX 3aad,
CaMOCTOSITEJIFHOTO TOCTPOEHUSI MAaTEMaTUYECKUX MOJEJICH peallbHbIX CHUTYaluH,
UHTEPIIPETALIMM  TIOJYYEHHBIX  pELIEHMH, 3HAKOMSTCS C  IpUMEpaMu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B MpHUPOAE, HAayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMAaTHUYECKUMH OTKPBITUSIMU U KX aBTOPaMHU.

VY4eOHblll Kypc 00J1ala€T 3HAYUTENbHBIM BOCIUTATEIbHBIM MOTEHLIHAAIOM,
KOTOPBIM peanu3yeTcss Kak uYepe3 Yy4eOHBbI wmaTepuajn, CrocOOCTBYIONIUN
(OpMHUPOBAHNIO HAYYHOI'O MHPOBO33PEHUS, TaK M uepe3 crneuuduxky ydeOHou
NESATENIbHOCTH, TpeOYIOIEed MPOJOJDKUTENIbHON KOHUEHTpAalud BHHUMAHUA,
CaMOCTOSITEIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 3a MOJIYYCHHBIN pe3yibTar.

B ocHOBe MeToMkH 00ydeHHs anreOpe U HadajlaM MaTeMaTHYeCKOTO aHaln3a
JI€KUT ACSITENbHOCTHBIN MPUHIUI O0yUYEHUSI.

B crpykrype yueOHOro Kypca «AnreOpa 1 Hayajla MaTEMaTHYECKOTO aHAJIN3a»
BBIJIEJICHBl  CIEAYIOLIME COJAEp)KaTeIbHO-MeToAuYecKue JuHuM: «Yucna u
BbIUKCeHUs», «DyHKIMU U Tpadukm», «YpaBHEHHs W HepaBeHCTBa», «Hauama
MaTE€MaTUYeCcKoro aHanu3a», «MHoxecTBa U JIorTWKa». Bce OCHOBHbIE
COJIEPKATEIbHO-METOJUUECKIE JHUHUM H3Y4aroTCsl Ha NPOTSHKEHUM JBYX JIET



oOyueHusl Ha YPOBHE CpeIHEro o01ero oopa3oBaHusi, €CTECTBEHHO JOTIOIHSIS IPYyT
Jpyra U MOCTENEHHO HACKIIAsACh HOBBIMU TEMaMu U paznenamu. JlaHHbIN yueOHbIN
Kypc SBIISIETCS WHTErpaTHBHBIM, IOCKOJBbKY OOBEIUHSAET B cebe conaepikaHue
HECKOJIbKMX MaTE€MaTUYECKHUX JMCIMIUIMH, TaKUX Kak anredpa, TPUTOHOMETpHS,
MaTeMaTHYECKUI aHAIN3, TEOPUS MHOXKECTB, MaTeMaTHUecKast Ioruka u apyrue. [1o
Mepe TOro Kak 00ydaroluecs OBIaJIeBalOT BCE 0oJiee MUPOKUM MAaTEMAaTUYECKUM
anmapaToM, y HUX MOCJIeI0BaTeNbHO (POPMUPYETCS U COBEPIICHCTBYETCS YMEHUE
CTPOUTh MAaTEMaTHYECKYI0 MOJETh pEaTbHOW CUTYyallH, TPUMEHATH 3HAHUS,
MOJIyYEHHbIE TPU M3YYEHUM Y4YEOHOro Kypca, ISl pelIeHUs] CaMOCTOSITEIbHO
chOopMyIMPOBAaHHON MaTEeMAaTHYECKOW 3aJaud, a 3aTe€M HHTEPIPETUPOBATH CBOMU
OTBET.

ConepxxarenpHO-MeTOANYECKasA JTUHUA «YuUClia M BBIYUCICHUS» 3aBEpIIACT
(dbopMHpOBaHNE HABBIKOB MCIOJIB30BaHUS ACHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HayaTo Ha ypOBHE OCHOBHOTO 00111er0 00pa3oBanus. Ha ypoBHe cpeaHero oo1iero
oOpazoBaHust ocoboe BHUMAHUE yAensercs  (POPMHUPOBAHUIO  HABHIKOB
palMOHAIbHBIX BBIYMCIECHUH, BKIIOYAIONIMX B C€Osl MCIIOJIb30BAHHUE PA3IUYHBIX
dopM 3amucu 4YHcCia, YMEHHUE JenaTh NPUKHUIKY, BBIIOIHATH MPUOIMKEHHBIE
BBIYKCIICHUSI, OIICHUBATh YHMCJIOBBIC BBIpAXKEHHUS, pabOTaTh C MaTeMaTUYECKUMU
KOHCTAHTaMU. 3HAaKOMbIe OOYYaIOMIMMCSI MHOXECTBAa HATypajbHBIX, IEJbIX,
palOHANbHBIX M JCHCTBUTENBHBIX  YHCENl  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCel. B KakJoM H3 3TUX MHOXECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My crenuduueckue 3aJadyd U ONepaluu: JCJCHHE Hallelo,
ONEPUPOBAHUE OCTAaTKAaMU Ha MHOXKECTBE LEJIBbIX 4YHUCEN, OCOOble CBOWCTBA
palMOHANBHBIX U UPPALMOHATBHBIX YHCEll, apu(METUYECKHUE ONEepaliu, a TAKXKe
U3BJICYCHHE KOPHSI HATypalbHOW CTETIEHH HAa MHOXXECTBE KOMIUIEKCHBIX YHCEIL.
bnarogapss mocienoBaTeNbHOMY pPACIIMPEHHIO KpPyra HCHOJIB3YEeMBIX YHCENl U
3HAKOMCTBY C BO3MOXKHOCTSIMH WX MPUMEHEHHS JIJISl PEIICHUS Pa3IUYHbIX 3aj]a4
dbopMHpyeTCcsl TPE/ICTaBICHUEe O €IWHCTBE MAaTeMAaTUKU KaK HAayKH U €€ PO B
MOCTPOCHUU MOJIENEH PeaTbHOTO MHpa, HIUPOKO HCIONB3YIOTCS 0000IIeHne u
KOHKPETH3AIHSI.

Jluanst «YpaBHEHUS W HEPABEHCTBA» pEaAM3yeTCs] Ha MPOTSHKEHHH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOuiero oOpa3oBaHUA, MOCKOJbKY B KaXJIOM
pasnene IlporpaMMbl NpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3anad. B
pesynbrare oOydarImuecs OBIAJEBAIOT PA3IMYHBIMH  METOJAaMH  PEIICHHS
palMoOHaIbHBIX, HWPPAIMOHATBHBIX, TIOKA3aTENbHBIX, JIOTAPUPMUUIECKUX U
TPUTOHOMETPUYECKUX YpPAaBHEHHI, HEPABEHCTB M CHUCTEM, a TakKxke 3ajad,
cojepkamux mnapameTpbl. [lodyyeHHbIE yMEHHsS IIMPOKO HCHOJIb3YIOTCS MpH
UCCJIEIOBAaHUM (DYHKIIUN C MOMOIIBIO MPOU3BOJAHON, MPU PEHICHUH MPUKIIATHBIX
3a7a4 1 3a]1a4 Ha HAX0X/ICHUE HAauOOIBIINX ¥ HAUMEHBIITNX 3HAYCHUHN (PYHKITHH.



JlanHast cofepxaTesibHas TMHUS BKIIOYAET B ce0sl Takke GOpMHUpOBaHUE YMEHUHN
BBIMOJHATL  pacu€rel 1o  (opmynam, npeoOpa3oBaHUs  PpalMOHAIBHBIX,
UPPALMOHAJIBHBIX W TPUTOHOMETPUYECKUX BBIPAXKECHHUM, a TaKKE BBIPAKECHUH,
coJiepKallluX CcTeneHu W jorapudmbl. brarogaps u3ydeHHI0 anreOpanyeckoro
MaTepHuaia MpoOUCXOIUT JaJIbHEWIee Pa3BUTHE AITOPUTMUYECKOTO U a0CTPAKTHOTO
MBILUICHUST 00y4aroImuxcs, (pOPMHUPYIOTCS HABBIKM JETYKTUBHBIX PACCYKIECHUH,
paboThl C CHUMBOJBHBIMU (OpMamMH, MPEACTAaBICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIE pABEHCTB U HEPABEHCTB. AsreOpa npeniaraet 3ppexkTuBHbIC
WHCTPYMEHTBl Il PEUICHUS MPAKTUYECKUX W €CTECTBEHHO-HAYYHBIX 3ajady,
HarJISIHO IGMOHCTPUPYET CBOU BO3MOKHOCTH KaK SI3bIKA HAYKH.

ConepxxarenpHo-MeTOANYECKass JHHUS «DYHKIIUM U TpaduKu» TECHO
NeperyieTaeTcs ¢ JPYTUMHU JIMHUSMU Y4YeOHOTrO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aJa€T MOCIIEN0BATEIILHOCTh NU3YUECHUS MaTepraiia. MI3yuyeHue CTENeHHOu,
MOKa3aTeIbHOMU, JJOrapu(PMUUECKON U TPUTOHOMETPHUUYECKUX (PYHKIIUM, UX CBOMCTB
U TpaUKOB, HCIOJIb30BaHHE (YHKUUN IJIs pEHICHHs 3ajad U3 JPYruX Y4eOHBIX
IPEJIMETOB U PEATbHOM KU3HU TECHO CBSI3aHO KaK C MATEMaTUYECKUM aHAIU30M,
TaKk U C PELIEHUEM YpaBHEHHM W HepaBeHCTB. [Ipu 3ToM OoJbllIOE BHUMaHUE
yaensercss (pOpMUPOBAHUIO YMEHUSI BbIpakaThb (OpMyJaMU 3aBUCUMOCTH MEXY
pPa3IMYHBIMU BEJIMYMHAMM, HCCIEIOBATh MOJy4YeHHbIC (YHKIHUHU, CTPOUTH HX
rpadguku. MaTtepuan 3Toil cofiep KaTeIbHON JTMHUHN HAIICJICH Ha Pa3BUTHE YMECHHM H
HABBIKOB, MTO3BOJISIOIINX BBIPAKATh 3aBUCUMOCTH MEXAY BEIMUYMHAMU B PA3IUUHOM
dbopme: aHATUTUYECKOU, Tpaduueckoi u cioBecHOM. Ero uzydenue cnocodcTByeT
Pa3BUTHIO AJTOPUTMHUYECKOTO MBIIUIEHUS, CIOCOOHOCTHM K O0OOOIICHHIO U
KOHKpETU3aIuH, UCTIOJIb30BaHUIO aHAJIOTUH.

CopnepxarenpHas nuHUS «Havana maremMaTHdeckoro aHajin3a» IO3BOJSET
CYILLIECTBEHHO PACIIUPUTh KPYr KAaK MAaTEMaTUYECKUX, TaK M MPUKIATHBIX 3a]ad,
JOCTYIHBIX OOYyYarolMMCsl, TaK KaK y HHUX MOSBISETCS BO3MOXHOCTb CTPOMTH
rpaUKi CIOXHBIX (YHKUUH, ONpeAensTh UX HauOOJbIIME M HaUMEHbILINE
3HAYEHMSI, BBIYMCIATH IUIOMAA (Guryp m oObEMBI Ted, HAXOAUTh CKOPOCTH H
YCKOpeHHusl TpoleccoB. JlaHHas conep)kaTelbHas JHHHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH TOCTPOEHUSI MaTeMaTHYECKUX MOJENEN pealbHbIX CHTyaluu,
MIO3BOJISIET HAXOAUTh HAWJTYUllIee PELICHUE B IPUKIIAAHBIX, B TOM YHCJIE COLIMAIIBHO-
HDKOHOMHUYECKHUX, 3a7a4ax. 3HAKOMCTBO C OCHOBAMHM MAaTEMaTHYECKOTO aHaJIN3a
CIIOCOOCTBYET pa3BUTHIO A0CTPAKTHOTO, (POPMATIBHO-IOTMYECKOTO ¥ KPEATUBHOTO
MBIIJIEHUS, (OPMUPOBAHUIO YMEHHMM pacrno3HaBaTh MPOSBIEHUS 3aKOHOB
MaTeMaTHKHU B HayKe, TEXHUKE U ncKyccTBe. OOyyaromuecs y3HaoT O BBLAAIOIINXCS
pe3ysbTarax, MOJYyYEHHBIX B XOJI€ Pa3BUTHS MaTeMaTUKU KaK HayKu, U o0 HX
aBTOpax.



CopeprkarenbHO-MeTOInYeCKast TMHUS « MHOKECTBA U JIOTHKa» BKIIIOYAET B
ceOst DJIEMEHTHl TEOPUU MHOXXECTB M MaTeMaTHYECKOW JIOTHKHU. TeopeTHko-
MHOKECTBEHHBIE MPE/ICTABIICHUS MPOHU3BIBAIOT BECh KyPC IMKOJILHON MaTeMaTUKH
U TpeljiararoT Haubosee YHUBEpPCAIbHBIN SI3bIK, OOBEAUHSIOIIUNA BCE pa3eibl
MaTeMaTUKH H e€ TPWIOKEHUH, OHU CBS3BIBAIOT pPa3HbIC MaTeMaTHYCCKUE
JUCHUIUIMHBI W WX TPWIOKEHUs B eauHoe 1enoe. [losTomy BakHO 1aTh
BO3MOXKHOCTh OOydYarIieMycsi TOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN S3BIK
COBPEMCHHOW MAaTEMaTHKH WM HCIIOJIb30BAaTh €r0 JUISl BBIPAKCHHUS CBOUX MBICIICH.
JpyruM BaXXHbIM MpPU3HAKOM MaTEMaTUKH KakK HayKd CJeayeT IpU3HATh
CBOMCTBEHHYIO €M CTpPOTOCTh OOOCHOBAaHMM U CJI€JIOBAaHHE OIpeAeIEHHBIM
OpaBWJiaM  TOCTPOEHHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO C  JJIEMEHTaMU
MaTeMaTHYeCKOM JIOTMKH CIOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBIIUICHUS
00y4aronIuxcsi, Mo3BOJIIET UM CTPOUTH CBOM PACCYKJICHUSI HA OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKU KPUTUUECKOTO MBIIIICHHUS.

B yueGHOM Kkypce «Anrebpa M Hayajga MAaTEMaTHYECKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHYECKOTO MOJICTUPOBAHMS, KOTOPBIC MPU3BAHBI
CrocoO0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB TOCTPOEHHUS MOJIETEH pearbHBIX
CUTYyallui, HCCIEAOBaHUS 3TUX MOJENEHd C IMOMONIbI0 ammapara ajiredopbl U
MaTEMaTUYeCKOro aHalin3a, UHTEPIpEeTalliu TMOJYyYEeHHBIX pe3yJbTaToB. Takue
3aJJaHus BIUIETEHBI B KQXX/IbII U3 pa3/ieloB MPOrpaMMBbl, TOCKOIBKY BECh MaTepHall
y4eOHOro Kypca IIMPOKO HCIIOJB3YeTCs AJsl pelleHHs] MPHUKIaAHbIX 3amad. [lpu
pelIeHUH  peaibHbIX  NPAKTUYECKUX  3ajady  oOydyaroluecs  pa3BUBAIOT
HAOJIOAATENIbHOCTh, YMEHHE HAaxXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIb30BaTh  AHAJOTHI0, 0000maTh W KOHKPETH3UPOBaTh  MpoOJIeMy.
JlesitenbHOCTh MO (OPMHUPOBAHHWIO HABHIKOB PEIICHHS TMPUKIAIHBIX 3a7ad
OpraHMU3yeTCs B POIECCE H3yUEHUs BCEX TeM yueOHOro Kypca « Anredpa u Hadasa
MaTEMaTUYECKOrO aHaIIN3ay.

Ha wusydenue yueOHOrO Kypca «Anrebpa W Hayalla MaTEeMaTHYECKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 knacce — 136 yacoB (4 yaca B Hezeno), B 11
kiacce — 136 gacoB (4 4yaca B HEJICIIO).



COAEPKXAHUE OBYYEHUA
10 KUIACC

Yucaa v BBIYUCTCHUS

Pannonansubie yucna. OOBIKHOBEHHBIE M JIECATUYHBIE JPOOU, MPOLIEHTHI,
OeckoHeuHble nepuoauyeckue Apodu. Ilpumenenune apoOeld U MPOUEHTOB IS
pELIECHUS IPUKIIAIHBIX 33]1a4 U3 Pa3JIMYHbIX OTPACIIEN 3HAHUN U PEATbHOM )KU3HH.

JevictBuTenpHble  4ynciia. PalnvoOHaIbHBIE W UPPALMOHAIBHBIE YHUCIIA.
ApudpmeTnueckre  onepanMu ¢ JCUCTBUTENBHBIMU  YHCIaMd.  Moyib
JEeWCTBUTEIBLHOIO YKCIa U ero cBoicTBa. [IpubnmkEHHbIC BEIUMCIICHUS, TTpaBUIIa
OKPYIJICHMS, IPUKUKA U OLICHKA PE3yJIbTaTa BBIYMCICHUN.

Crenenp ¢ 1nensiM nokazareneM. buHom Herorona. HMcnonbs3oBanue
NOIXOAIIeH (POPMBI 3aNKUCH AEUCTBUTEIBHBIX YUCET TSl PEHICHUS MPAKTUYECKUX
3aJ1a4y ¥ NPEJCTaBICHUS JaHHBIX.

Apudmernueckuii KOpeHb HATYpaJIbHOM CTETNIEHU U €0 CBOMCTBA.

CreneHp C paqUMOHAIBHBIM IIOKA3aTeleM U €€ CBOWMCTBA, CTENEHb C
JICUCTBUTEIILHBIM IIOKA3aTEJIEM.

Jlorapudm uyucma. CpoiictBa norapudma. JlecaTuuHbie U HaTypasibHbIE
JoTapu(pMBbI.

CHHyC, KOCHHYC, TaHI'€HC, KOTAHI'€HC YHUCJIOBOIO apryMeHTa. ApKCHUHYC,
ApPKKOCHHYC M ApKTaHT'€HC YMCJIOBOI'O ApryMeEHTa.

YpaBHeHMs U HEPaABEHCTBA

ToxaecTBa © TOXICCTBEHHBbIE TMpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIIBHBIE ypaBHEHUs W YpaBHEHHWs-ciencTsus. HepaBeHcTBO,
pelIeHNE HEPABEHCTBA.

OCHOBHBIE METOIBI PEIICHUS IIENIBIX U APOOHO-PAMOHAIBHBIX YPaBHEHUN U
HEpaBEHCTB. MHOroujeHbl OT OJHOM NepeMeHHOW. JleneHue MHorousjeHa Ha
MHOTOUJIeH ¢ ocTaTkoM. Teopema bezy. MHOTOWIEHBI ¢ TIENBIMU KO3 PHUITIECHTAMH.
Teopema Buera.

[TpeoOpa3oBaHUs YUCIOBBIX BBIPAXKEHUI, COAEpKAILNX CTEIIEHU U KOPHHU.

WppauroHanbHble YpaBHEHUSI. OcHOBHBIE METO/IbI peneHus
UPPALMOHATIBHBIX YPABHEHUH.

[loka3aTenbHble ypaBHEHUS. OCHOBHBIE METOJBI PELICHUS ITOKa3aTEIbHBIX

YpPaBHEHUM.

[IpeoOpazoBanue BeIpaKEHUH, COJIEPKAIIUX JTOTrapU(PMBI.

Jlorapudmmueckue ypaBHEHUS. OcHOBHBIC METO/IbI peIIcHs
JorapuMHUYECKIX YpaBHECHUH.

OcHoBHbIE TPUTOHOMETPUUECKHE bopMyJIBL. [IpeoOpazoBanue

TPUTOHOMCTPHUUICCKUX Bpra)KeHI/Iﬁ. Pemenue TPUT'OHOMCTPHUCCKHUX ypaBHeHHﬁ.



Pemienne cucreM NMHEHHBIX ypaBHEHMH. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHUI. OnpeaenuTenb MaTPULIbI 2X2, €ro TEOMETPUUYECKHI CMBICI U CBOMCTBA,
BBIYKCIICHHE €r0 3HAYEHHsI, MPUMEHEHHUE ONPEIEIUTENS Ul PEIIEHUsS CUCTEMBI
JIMHENHBIX ypaBHEHUMW. PemenHue npukiIaaHblX 3a4ad C IOMOIIBIO CHUCTEMBI
JIMHEMHBIX ypaBHEHUU. VccaenoBanue mocTpOCHHON MOJIENIH C TIOMOIIBEO MATPHI]
Y OIIPEIICIIUTENEN.

[locTpoeHne MareMaTH4eCKUX MOJEIEH PEAIbHOM CUTyalud C IOMOILBIO
YpPaBHEHUN M HEPABEHCTB. [IpuMeHEeHHE ypaBHEHWI M HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3a7a4 U 3a7a4 U3 pa3IudHbIX 00JacTeN HayKU U peabHON KU3HU.

DyHKUUM U TpaduKu

Oynkuus, crnocoObl 3amanus GyHKIUU. B3anMmHO oOpaTHble (QyHKIHU.
Komnoszumus Qyukumii. I'padux  QyHKImu. DaemMeHTapHble MpeoOpa3oBaHuUs
rpauKoB (YHKITUH.

OO6nacTe ompenesieHUs: U MHOXKECTBO 3HaueHuM ¢GyHkiuu. Hymm dyHkium.
[TpomexyTku 3HaKonocTostHCTBa. YETHBIE U Heu€THBIE PyHKIMH. [leproauueckue
¢byukun. [IpoMexxyTku MOHOTOHHOCTH (GYHKIUH. MakCUMyMbl U MHUHHMYMBI
dbynkuun. Haubonpiiee 1 HanMeHbIliee 3Ha4eHUs (PYHKITUN HA TTPOMEKYTKE.

JluneiliHas, KBaJpaTHU4Has U JAPOOHO-TMHEHHAs (QYHKIUH. DJIEMEHTApHOE
UCCIIEJOBAaHUE U ITOCTPOCHUE UX TPaPUKOB.

CrenenHasi pyHKIIMS C HaTypaJbHBIM U II€JIBIM MOKa3aTeneM. E€ cBoiicTBa u
rpacduk. CoiicTBa u rpaduk KOpHS N-0¥ CTETIEHU KaK (PYHKIIMH OOpaTHOM CTEreHU
C HaTypaJbHBIM [10KA3aTEJIEM.

[TokazarenbHast u Jorapupmudeckass (QyHKIMH, UX CBOICTBAa U TpadUKH.
Hcnonp3oBanue rpadukoB GyHKUNN AJIs PELLICHUS] YPAaBHEHUH.

TpuronomeTpuyeckass OKPYKHOCTb, OIPEACIIEHUE TPUTOHOMETPUUYECKHUX
(yHKLHIA YUCIOBOTO apryMeHTa.

QDOYHKIMOHAIBHBIE 3aBUCHMOCTM B pEaJbHBIX IPOLECCAX M SBICHUSX.
['paduku peasibHbIX 3aBUCUMOCTEH.

Havana mareMaTH4ecKOro aHaIu3a

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJaHUsl IIOCJIEAOBATEIBLHOCTEH. MeTox
MaTEeMaTUYeCKOM MHAYKIMU. MOHOTOHHBIE U OIPaHUYEHHBIE OCIEA0BATEIbHOCTH.
HcTopusi BO3HUKHOBEHHMS] MAaT€MaTHYECKOTO aHalIM3a KaK aHalu3a OECKOHEYHO
MaJbIX.

ApudmeTrndeckasi 1 reOMeTpHUecKas rmporpeccuu. beckoneuHo yObIBaroriast
reomerpuueckas nporpeccusa. CyMMa OECKOHEYHO YOBIBAIOIIEH TeOMETPHUYECKOU
MIPOTrpeCCr. JINHENHBIN U SKCIIOHEHIMAJIbHBIN pocT. Hucio e. DopMyJia CII0KHBIX
IpOLEHTOB. Mcnonp30BaHWE MPOTpEecCUr JUIsl PELICHHsS pealbHBIX —3a7ad
IIPUKJIATHOTO XapakTepa.



HenpepbiBHble (GyHKIMM W HUX cBoicTBa. TOUKM pa3pbiBa. ACHMITOTHI
rpaduxoB ¢yHkuui. CBoicTBa (PyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUIsl PEIICHUS HEpPaBEeHCTB. [IpuMeHeHue CBOICTB HENpPEPBIBHBIX
(GyHKIUHI 1715 peleHus 3aaad.

[lepBas u BTOpas npousBoaHble GyHKIMH. OnpeneneHue, reoMeTpUUYeCKui 1
bu3nYecKuil CMBICI TPOU3BOIHON. Y paBHEHUE KacaTeNbHOU K rpaduKy (PyHKITUH.

[TpousBogubie  snmeMeHTapHbix  ¢yHkuuil.  I[IpoumsBogHas  cyMMBI,
MIPOU3BEJEHUS, YACTHOTO U KOMIO3UIUHU (DYHKIIHA.

MHo:kecTBa M JIOTHMKA

MHOX€eCTBO, Omepalnuyd HaJl MHOXKECTBAMM MU HUX CBOWCTBA. JlnarpaMmbl
Oiinepa—Benna. IlpumeHeHHe TEOPETUKO-MHOXXECTBEHHOIO —ammapara s
ONMCAHUS PEaJbHBIX MPOLECCOB W SIBICHUN, NpPH PEUIEHUH 3a1ad U3 JAPYTHUX
y4EOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEMAaTHYECKOTO OOBEKTA, CIIECICTBUE,
JI0Ka3aTEeIbCTBO, PABHOCUIIBHBIE YPABHEHUS.

11 KITACC

Yucaa v BBIYUCTCHUS

HarypansHbie u nensie yucna. [IpuMeHeHHE NpPU3HAKOB AEIUMOCTH LEIBIX
qyuces, HauOoJbmui obmui aenutens (mamee — HOJ]) m HamMeHblee oOliee
kpatHoe (nanee — HOK), octatkoB mo MoayJto, anroputMa EBkinaa s pereHus
3a/1a4 B LIEJIBIX YHCIIAX.

KommiekcHple umcna. AnrebOpandeckas W TpUTOHOMETpHUecKas (GOpMbl
3aMUCH KOMIUIEKCHOTO 4YHcia. ApudMeTnuuecKkue orepanud ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCEN Ha KOOPJAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. KopHu n-oi CTeneHM W3 KOMIUIEKCHOrO yucia. [IpumeHenue
KOMITJIEKCHBIX YHACEIT IS perieHusT (PU3NIECKUX ¥ T€OMETPHICCKUX 3a1a4.

YpaBHeHMs 1 HEPAaBEHCTBA

CucremMa 1 COBOKYITHOCTh YPAaBHEHU U HEPABEHCTB. PABHOCHUIIBHBIE CUCTEMBI
U CUCTEMBI-CIIE/ICTBUS. PaBHOCUIIbHBIE HEPABEHCTBA.

OTO0Op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHH C  IOMOILIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PellieHre TpUroHoMeTpuueCcKux HEPaBEHCTB.

OCHOBHBIE METOABl PEIICHUS TIOKA3aTEeNbHBIX W  JIOrapu(PMUIECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PENIEHUS UPPALUOHATIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PEIICHUS CHUCTEM M COBOKYIMHOCTEH palOHaIbHBIX,
UppaImoHaIbHbIX, TOKA3aTENbHBIX U JJOTApU(PMUUECKUX YPABHEHUM.

YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TapaMETPaMH.



[IpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHUI0 MaTEMaTHYECKUX
3a]a4 U 3a]a4 U3 pa3IU4HbIX 00JaCTeil HAyKU U peabHOU KU3HU, HHTEPIPETaLUs
NOJIYYEHHBIX PE3YJIHTATOB.

DyHKUUM U TpaduKu

I'padpux kommnoszuiuu GyHkMl. ['eomerpudeckue 00pas3bl ypaBHEHUU H
HEPaBEHCTB Ha KOOPJAMHATHOM IIJIOCKOCTH.

Tpuronomerpuueckue GyHKIUHU, X CBOMCTBA U IpadUKH.

['padrueckue MeTonbl penieHus: YpaBHEHHM U HepaBeHCTB. [ 'paduueckue
METO/bI PELICHUS 33/1a4 C TapaMETPAMMU.

Hcnonb3zoBanne rpagukoB (QYyHKIUMN [Ji HCCIEIOBAHUS IMPOILIECCOB H
3aBHCHUMOCTEH, KOTOpbIE€ BO3HUKAIOT MPH PEIICHUH 3a7a4 U3 JAPYTUX Yy4eOHBIX
MPEIMETOB U PEAIbHOM KU3HU.

Hauvana MaTeMaTH4ecKOro aHaJIu3a

[IpuMeHeHne MPOU3BOHON K UCCIEI0OBaHHNIO (DYHKIIUM HA MOHOTOHHOCThD U
sKcTpeMyMbl. HaxoxaeHre HanOobIIero 1 HAMMEHBIIET0 3HaUeHU HEePEePhIBHON
(GYHKIIMM Ha OTpPE3KE.

[IpyumeHeHrne NpOU3BOMHOM [UIsl HAXOXKJIECHHUS HAWIYUIIEro pEIICHHUs B
NPUKIAIHBIX 3a/adax, UIsl ONPEACIICHUSI CKOPOCTH M YCKOPEHHs Ipouecca,
3a71aHHOTO (POPMYJIOH MITH TpauKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO TiepBOoOOpa3HbIX. IlepBooOpa3HbIe
aneMeHTapHbIX QyHkumid. [IpaBuia HaxoxaeHUS TEPBOOOPA3HBIX.

HNuTerpain. ['eomerpudecknii CMbIC MHTETpaia. BerauciieHue onpeneséHHOro
uHTerpana no gopmyne Hotorona-JleiiOuuia.

[IpumeHneHnre uHTErpana s HaXOXIACHUS IUIONIAZeH IMIOCKUX (QUryp u
00BEMOB r€OMETPUUECKHX TEJL.

[Tpumepsr pemennii  auddepeHInanTbHbIX ypaBHEHUN. MareMaTudeckoe
MOJICJIMPOBAHUE peaJbHBIX MPOLECCOB € MOMOLIBI0 U depeHIHATbHBIX
YpPaBHECHUH.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBI VYPOBEHB) HA YPOBHE CPEJIHEI'O OBILEIO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpaKaaHCKOr0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YUaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBA, IPEACTABICHHE O MATEMATHUECKUX
OCHOBAaX (DYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUW, MPOLEAYP
IpOXKJIAaHCKOTO  oOmiectBa  (BBIOOPBI, OMpPOCHI U JIpyroe), yMeHHue
B3aMMOJICHCTBOBATh C COLMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBUH C UX
GYyHKIUSIMU ¥ HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCITUTAHUS:

c(hOpPMHUPOBAHHOCTh POCCUMCKON TPaKJIAHCKON HIACHTUYHOCTH, YBaXKEHUS K
MPOIIUIOMY M HACTOSIIEMY POCCHMCKOW MATEMATWUKH, IIEHHOCTHOE OTHOILICHHUE K
JOCTHXKEHUSM POCCUMCKUX MATEMAaTUKOB U POCCUMCKON MAaTEMATUYECKOM IIKOJIBI,
WCIIOJIb30BAHUE OTUX JOCTI)KCHUH B JAPYTMX HayKax, TEXHOJOTHAX, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSI:

OCO3HaHUE JYXOBHBIX IIEHHOCTEH pOCCUUCKOro Hapoaa, CPOPMUPOBAHHOCTD
HPaBCTBEHHOI'O0 CO3HAHUS, 3TUYECKOTO MOBEJICHHMS, CBA3AHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JIOCTUKEHUM HAYKHU U JEATEIbHOCTHIO YUYEHOTO, OCO3HAHHE JINYHOTO
BKJIaJla B IOCTPOCHUE YCTOMUMUBOrO OyAYIIEro;

4) 3¢TeTU4eCKOTr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs SCTETHUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEMN, 00BEKTOB, 33/1a4, PELIEHUH, pacCy ACHUI, BOCIPUUMYHUBOCTD K
MaTeMaTUYECKUM acIleKTaM pa3JIMuHbIX BUJIOB UCKYCCTBA;

5) pu3uYeCcKOro BOCIIMTAHMS:

chOpPMHUPOBAHHOCTh yYMEHUS TMPUMEHSATh MaTeMaTUYeCKUEe 3HAHUA B
MHTEpecax 310pOBOro U 0€30MacHOTro 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JIOPOBBIO (370pOBOE MUTAHHUE, COATAHCUPOBAHHBIA PEXUM 3aHATUU U
OTJIbIXa, peryisipHas puznuecKasi akTUBHOCTD), (DU3UYECKOE COBEPIIICHCTBOBAHKE
[P 3aHATUAX CIIOPTUBHO-03/10POBUTEIIBHON JIEITEIBHOCTHIO;

6) TPy10BOI0 BOCIIUTAHUS:

TOTOBHOCTh K TPYIy, OCO3HAHHE IIEHHOCTH TPYAOJIOOUs, HHTEpEC K
pazmuuHbiM  chepaM  NPodEeCCUOHANIBHOM  NESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOM M €€ MPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOP
Oynymeir mpodeccu U peanu3oBbIBATH COOCTBEHHBIC IKU3HEHHbBIC IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeéMaTH4YeCKOMY  OOpa3OBaHUIO U
caM000pa30BaHUIO Ha TMPOTSDKCHUHM BCEW JKW3HM, TOTOBHOCTh K AaKTUBHOMY
YYacTHUIO B PEIICHUHU MTPAKTUYECKHUX 3a7]a4 MAaTEMAaTUUE€CKON HAINPABICHHOCTH;

7) 3K0JI0THYECKOr0 BOCIIMTAHUA:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYyphbl, TOHUMAHHE BIIMSHUSA
COIMATbHO-?)KOHOMUYECKUX MIPOLIECCOB HA COCTOSIHUE MPUPOJAHON U COLIMATBHOMN
Cpellbl, 0OCO3HAaHME TI00aTBLHOTO XapaKTepa HKOJIOTHIECKUX TTPOOIeM, OpUEHTAIUS
Ha TIPUMCHEHUE MaTEeMAaTHYEeCKUX 3HAHUW IS pelieHusl 3a7ad B 00JIacTH
OKpY’Kalollled Cpenbl, IUIAHUPOBAHUE IIOCTYIIKOB M OLEHKH HMX BO3MOXKHBIX
TOCJIEACTBUN JJIS1 OKPYKAKOIIEN CpelIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH U OOIIECTBEHHOM MPAaKTUKU, TOHUMAHUE MAaTEMaTUYECKON
HAyKHU Kak c(ephl YETOBEUECKOU 1eATeIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAYUMOCTH
JUISL Pa3BUTHUS IUBUJIN3AIUY, OBJIaJCHUE SI3bIKOM MaTEeMaTUKU U MAaTEMATUYECKON
KYJbTYpPOU Kak CpeICTBOM MO3HAHUSI MUPA, TOTOBHOCTh OCYILIECTBISATH MPOEKTHYIO
U UCCIIEIOBATENIbCKYIO JIEATEIIbHOCTh MHAUBHUIYAJIbHO U B TPYMIIE.

METANIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE IelCTBUSA

ba3oBble Jlornueckue 1eMCTBHA:

BBISIBIISAITH M XapPaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MaTEMATHUYECKUX
OOBEKTOB, TIOHSATHH, OTHONIEHWHA MEXIy TMOHATUIMH, (OPMYIUPOBATH
onpeiesICHHs TTOHATHM, YCTaHABIMBATh CYIIECTBEHHBIN ITPU3HAK KiIacCU(DUKALINH,
OCHOBAHUS JIJI1 000OIIEHUS U CPAaBHEHUS, KPUTEPUH MPOBOJIUMOTO aHAIN3a;

BOCIIpUHUMATh,  (opMymupoBaTh H  TPeOOpPa3OBBIBATH  CYKICHHS:
YTBEPJUTEIbHbBIC U OTPULIATEIbHbBIC, EUHUYHBIE, YACTHBIE U OOIIKE, YCIOBHBIE;

BBISIBIISAITH MATEMATHUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U ITPOTUBOPEUUS
B (pakTax, MaHHBIX, HAOJTIOJCHUSAX M YTBEPXKJICHUAX, MpeajaraTb KPUTCPUH IS
BBISIBJICHUS] 3AKOHOMEPHOCTEN U IPOTUBOPEUHIL;

JIeNIaTh BBIBOABI C WCIIOJBb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOYEHUM, YMO3AKIIOUEHUN 10 AaHAJIOTUH;

MIPOBOAUTH CAMOCTOATEIBHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHUM
(mpsiMBIE ¥ OT MPOTUBHOTO), BBICTPAUBATh APTYMEHTAIINIO, IPUBOJIUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BHIBO/IBI;

BBIOMpATh CMOCOO peleHuss y4eOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BApUAHTOB PEIICHUS, BEIOUPATh HauOoIee MOAXOIAIINN ¢ YIETOM CaMOCTOSITEILHO
BbIJICJICHHBIX KPUTEPUEB).

ba3oBble nccienoBaTebCKue 1eHCTBUS:



UCIIOJIb30BaTh BOINPOCHI KaK MCCIEAOBATEIbCKUNA HHCTPYMEHT IMO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOseMy,
yCTaHABJIMBAaTh MCKOMOE M JaHHOE, (pOpMHUPOBATH TUIIOTE3Y, apryMEHTUPOBATbH
CBOIO MTO3ULINI0, MHEHUE;

MIPOBONTH CAMOCTOSITEIHHO CIUTAHUPOBAHHBIN IKCIIEPUMEHT, UCCIICIOBAHHE
10 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTHu4ecKkoro 00beKTa, ABJICHUs, poliecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEX 1y OOBEKTaMU, SIBICHUSIMH, ITPOLIECCAMU;

CaMOCTOSITeNIbHO (HOpMYIMpPOBaTh O0OOIIEHUSI U BBIBOJABI IO pe3ysibTaTaM
NPOBEAEHHOIO  HAOJIIOJEHMS, UCCIEIOBAaHMS, OLIEHUBaTh  JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 00OOIICHMIA;

POrHO3UPOBATh BO3MOXHOE pa3BUTHE IMpOLIecca, a TaKXKE BbBIABUTATH
IPENOJIOKEHUS O €T0 PA3BUTHU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ nundpopmanueii:

BBISIBIISATE JA€(UUNTHI UHPOPMALIMK, JAHHBIX, HEOOXOAUMBIX [IJIi OTBETa Ha
BOMPOC U JUIsI pEICHUS 3a/1a4H;

BbIOHMpaTh MHPOPMAIIUIO U3 UCTOYHUKOB PA3IUYHBIX TUIIOB, aHAJIU3UPOBATh,
CUCTEMAaTHU3UPOBATh U UHTEPIPETUPOBATH HH(OPMALIHUIO PA3TUYHBIX BUJIOB U POpPM
MPEICTABJICHMUS;

CTPYKTYpUPOBaTh MH(POpPMAIIUIO, MPEACTABIATh €€ B pas3UyHbIX (opmax,
WLTIOCTPUPOBATH TpaduUecKy;

OILICHUBATh Ha/AEKHOCTD uH(bOpMaIuu o CaMOCTOSITENIEHO
chOpMyYITUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHMKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS

O0menne:

BOCIPUHUMATh U (JOPMYJIMPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBUSMHU U
LEJISIMU OOLLIEHUS, SICHO, TOYHO, TPAaMOTHO BBIpaXkaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBMEHHBIX TEKCTax, JaBaThb IMOSICHEHHWS II0 XOJAy pElIeHus 3aJadu,
KOMMEHTHPOBATH MOJYYEHHBIN PE3YIIbTAT;

B XoAe OOCyXIeHHusl 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYXKIaeMOW TEMBI,
npo0JieMbl, pelmaeMol 3a7aud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pELIEHHUs], COIOCTABIIATE CBOU CYXKIEHUsS C CYXXKICHMAMHU IPYTUX YYaCTHUKOB
uanora, oOHapyXUBaTh pa3iMuude M CXOJICTBO IMO3WIMH, B KOPPEKTHOH (opme
(bopMyIupOBaTh pa3HOTIACHUs, CBOM BO3PAKECHHUS;

IIPEACTABIIATh PE3YJIbTAaThl PELUICHUs 3aa4yu, IKCIIEPUMEHTA, UCCIICIOBAaHMUS,
IPOEKTa, CaMOCTOSATENbHO BBIOMpPATh (OpMaT BBICTYIUIEHHS C Y4YETOM 3ajad
NPE3EHTALUU U OCOOCHHOCTEHN ayIUTOPHH.

PeryasiTuBHble YyHUBeEpPCaJIbHbIE Y4eOHbIE JeHCTBUS
Camoopranusanus:



COCTAaBJISITH IJIaH, AJITOPUTM PELICHUS 3a/1a4u, BEIOUPATh CIIOCO0 PEIICHMUS C
y4€TOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATHh BAPUAHTHI PEIICHUM ¢ YIETOM HOBOM MH(MOpMAITUH.

CaMOKOHTPOJIb, SMOLUOHAJIbHBIN HHTE/VICKT:

BJa/JIeTh  HABBIKAMH  TO3HABATENBHON  pedrexkcun Kak  OCO3HaHUs
COBEPIIIAEMBIX JIEUCTBUM U MBICIUTEIBHBIX MPOIECCOB, X PE3yIbTATOB, BIA/ICTh
crocobaMu CaMOIIPOBEPKH, CAMOKOHTPOJS IpolLecca U pe3yjbTaTa pPELIeHUs
MaTeMaTHUYECKOM 3a4auH;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PEIICHUH 3aa4H,
BHOCUTbH KOPPEKTHUBHI B JACSATEIHHOCTh HA OCHOBE HOBBIX 00CTOSTEILCTB, JaHHBIX,
HallICHHBIX OIHUOOK, BBISBIICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBHUE PE3YyJIbTATA LIETU U YCIOBUSAM, OOBSICHITH IPUUHUHBI
JOCTHKEHMS WIIA HEJIOCTHXKEHUS pe3yJIbTaTOB JAESTEbHOCTH, HAXOAUTh OIINOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHasi 1eATEJIbHOCTD:

MOHUMATh M HCIOJIL30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYTBHOU
paboThl mTpuU pemieHHH YYeOHBIX 3a7ad, NPUHUMAThL IIeJIb COBMECTHOU
NEeSATEIbHOCTH, TJIAHUPOBATh OPraHMU3aIMI0 COBMECTHOM palOThl, paclpeneisTh
BUJIBI PabOT, TOTOBapUBATHCS, OOCYKIATh MPOIECC U PE3yIbTaT paboThl, 00001IAThH
MHEHMS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPYMIOBBIX (Qopmax padoTsl (00CykaeHHs, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMbD) U UHBIE), BBITIOJIHSITH CBOIO YaCTh pabOThl U KOOPJIUHUPOBATH
CBOM JICUCTBUS C IPYTHUMH YJICHAMU KOMaH/Ibl, OIIEHUBATh KAYECTBO CBOETO BKJIAJa
B OOWUHA TPOAYKT MO KpUTEPUsIM, CHOPMYIUPOBAHHBIM  YYACTHHUKAMU
B3aUMOJECHUCTBUS.

INPEAMETHBIE PE3YJIbTATDBI

K koniy oOyuenuss B 10 kjacce oOydaronuics MOJYYUT CICAYIOIIUE
MPEAMETHBIC PE3yJIbTaThl MO OTAEIbHBIM TeMaM paboueil MmporpamMMbl y4eOHOIO
Kypca «Anrebpa 1 HayaJla MaTeMaTHUYEeCKOTO aHAIIU3a:

Yucsia v BIYUCJIEHUS:

CBOOOJIHO OINEpPUPOBATH MOHATUSAMH: pAlMOHAIBLHOE YHUCIO0, OECKOHEUYHas
nepuoguyeckasl JIpoOb, TPOLEHTHI, HPPAIMOHAILHOE YHUCIO0, MHOMXECTBA
palMOHANIbHBIX U JEHCTBUTENBHBIX YHUCEI, MOAYJIb IECTBUTEILHOIO YHCIIA;

NPUMEHATh JpOOM Y TPOLEHTHI JUIsl PEIICHUS TPUKIAJAHBIX 3a/ad U3
PAa3IUYHBIX OTPaCiEl 3HAHUHN U PEATbHOM KU3HU;

MPUMEHSITh TPUOTMKEHHBIE BEIYUCIICHUS, TIPABUIIA OKPYTJICHUS, IPUKUIKY U
OLICHKY PE€3yJIbTaTa BHIYUCICHUMH;



CBOOOJIHO ONEpUpOBaTh MOHATHUEM: CTENEHb C LEJIbIM IOKa3aTeleM,
UCIOJIb30BaTh NOJIXOAIIYI0 (POpMY 3aMucu AEMCTBUTEIbHBIX YUCENT [T PELICHHUS
MPAKTUYECKUX 33]1a4 U MPEICTABICHUS JaHHBIX;

CBOOO/IHO OIEpPUPOBATh MOHATHEM: apU(PMETUUYECKUI KOPEHb HATypajibHOU
CTEIECHU;

cBOOO/IHO ONEPUPOBATH OHATUEM: CTENIEHb C PAllMOHATIBHBIM MTOKA3aTENIeM;

CBOOOJIHO OIEpPUPOBATh MOHATUSAMU: JIorapudM UucIa, JECATHUYHBIE U
HaTypaJbHbIE JIOTapU(PMBbI;

CBOOO/IHO OIIEPUPOBATh MOHATUSMHU: CHHYC, KOCHHYC, TAHT'€HC, KOTAHI'EHC
YHCIIOBOTO apTyYMEHTA;

ONEepUPOBATh MOHATUSAMU: APKCHUHYC, APKKOCUHYC W ApPKTAaHI'€HC YHCIOBOIrO
apryMeHTa.

YpaBHeHUS M HEPABECHCTBA:

CBOOOIHO ONEPUPOBATh MOHATHSAMHU: TOXIECTBO, YPaBHEHHE, HEPABEHCTBO,
PaBHOCWJIbHBIE YPABHEHUS U YPABHEHUS-CIIEACTBUS, PABHOCHIIBHBIE HEPABEHCTBA;

OPUMEHSATHh pa3IMYHbIe METOJbl PEIICHHUS pPALMOHAIBHBIX U JAPOOHO-
palMOHAIBHBIX YpPaBHEHWH, NPHUMEHATh METOJ HWHTEPBAJIOB Ui PpELICHUS
HEPABEHCTB;

CBOOO/IHO ONEpPUPOBaTh IMOHATUSMU: MHOIOWIEH OT OJHON IEpPEMEHHOM,
MHOTOYJIEH C LEIbIMU KO3 PUIIMEHTaMH, KOPHU MHOTOWICHA, IPUMEHATD JeJICHNE
MHOTOWIEHa Ha MHOTOWIEH C OCTAaTKoM, Teopemy be3y m Teopemy Buera mig
penieHus 3a1ay;

CBOOO/IHO ONEpUpOBaTh TOHATUSMU: CHCTEMA JIMHEHHBIX YpaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpUUbpl 2 X 2 KW €ro TeOMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOMCTBA ONpENEHUTENs 2 X 2 JJid BBIYMCIECHHS €ro 3Ha4eHUs,
OPUMEHATh ONPENEIUTENN JUIsl PEUIEHUST CUCTEMbl JIMHEWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAIBHBIE CUTYAIIMH C IIOMOLIBIO CHUCTEMBI JIMHEVHBIX YPABHEHU,
UCCJIENOBATh ITOCTPOCHHBIE MOJEIM C IOMOIIBIO MATPULl W OIpPEACIIUTENEH,
MHTEPIPETUPOBATH MOIYUYEHHBIN pE3ysIbTaT;

UCTIONb30BaTh CBOWCTBA JICHCTBUH C KOpPHSAMH [UIsI TIPeoOpa3OBaHUS
BBIPAKEHHU;

BBINOJIHATH IPe0Opa30BaHuUs YUCIOBBIX BBIPAXKEHUN, COJIEPIKALIUX CTEIIEHH C
palMOHAIBHBIM ITI0KA3aTENEM;

UCTIOJIb30BATh CBOICTBa norapudmon TUTST npeoOpazoBaHus
Jorapu(pMUYECKUX BBIPAKECHHUI;

CBOOOJIHO ONEpPHUPOBATh MOHATHUSAMU: HppalMOHAIbHbIC, [MOKa3aTeJIbHbIE U
Jgorapu(pMUUEcKUe ypaBHEHUS, HAXOAUTh UX PEUICHUSI C TOMOIIBIO0 PABHOCUIIBHBIX
NIEPEXO0B WIH OCYIIECTBIISASI MPOBEPKY KOPHENA;



IPUMEHSATh OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI I TpeoOpa3zoBaHUs
TPUTOHOMETPUUECKHUX BbIPAXKECHHUI;

CBOOOJIHO ONEpUpOBaTh MOHITHEM: TPUTOHOMETPUUECKOE YypaBHEHUE,
OPUMEHATh  HEoOXoauMmble  (OpMyJbl  JUIsl  PEIIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPHUUECKHUX YPaBHEHUH;

MOJIEJIMPOBaTh pealibHble CHUTyallud Ha S3bIKe€ anreOpbl, COCTaBIATH
BBIPQXXEHUS, YpaBHEHHUS, HEPABEHCTBA IO YCJIOBHMIO 3aJauyM, HCCIEAOBAThH
MOCTPOCHHBIE MOJIENIN C UCTIOJIB30BAHUEM armapara anreOphi.

DYyHKUUM U TPaPuKU:

CBOOOJIHO OTIEPUPOBATH MOHIATUSAMHU: QYHKITUS, CITIOCOOBI 3a0aHus (PYHKIINH,
B3aMMHO OOpaTHble (YHKIUH, KOMOO3UIMS GyHKUUH, Trpaduk (QyHKUIUH,
BBITNOJIHATH 3JIEMEHTAapHBIE TPeoOpa3oBaHusl rpaQUKOB (YHKIIHII;

CBOOO/IHO ONEPHUPOBATh MOHATUSAMHU: O0JIACTH OINPEAEICHUS U MHOKECTBO
3HaYEHUN PYHKIUH, HYJIU QYHKLIUHU, TPOMEXYTKHA 3HAKOIIOCTOSHCTBA;

CBOOOJIHO OMEpUPOBaTh MOHATHSMH: UETHBIE M HEUYETHBIE (DYHKUUH,
nepuoanyeckre QyHKINU, TPOMEXYTKA MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMbl (DyHKIMH, HauOOJbIIee M HaMMEHbIIee 3HaueHue (YHKUUU Ha
POMEXKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUAMU: CTENIEHHAs! (PYHKIIUS C HaTypajIbHbIM U
LENBIM TOKa3aTeneM, rpauk CTEeneHHOW (DyHKIMM C HaTypajdbHBIM M LEJIbIM
nokasarenemM, rpaduk KOpHS n-od CTEeNeHH Kak (DyHKIHUU OOpaTHOM CTENeHU C
HaTypaJIbHBIM IOKa3aTeNIEM;

ONEepUpPOBaTh NOHATHUSAMM: JIMHEHHAs, KBaJpaTU4Has U JpOOHO-IMHEWHas
(yHKIUH, BBITIOJIHATh 2JIEMEHTAPHOE UCCIIEOBAHUE U TOCTPOCHUE UX TPAPUKOB;

CcBOOOJIHO OMEpUpPOBaTh MOHATHSAMH: IOKa3aTelbHas M Jorapudmuyeckas
GyHKIIMM, WX CBOMCTBAa M TpadUKH, UCIOIB30BaTh MX TpadUKH I PEIICHUS
YPaBHEHHUI;

CBOOO/IHO ONEpUPOBATh TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTB,
OTpeieTICHUEe TPUTOHOMETPUUECKUX (DYHKIIUN YHCIIOBOTO apTyMEHTAa;

UCTIONB30BaTh rpaduku  (GyHKIMHA IS HWCCIEAOBAHUSA TPOIECCOB U
3aBHCHUMOCTEH TpPH PEIICHUWU 3a7ad U3 APYTUX Y4EOHBIX IPEIMETOB U PEeabHOM
KU3HU, BBIpaXXaTh (popMyIamMu 3aBUCUMOCTU MEX/1y BEIMUNHAMU;

Hauaja maTeMaTH4eCKOI0 aHAJIM3a:

CBOOOJHO OMEPHPOBATh MOHATHUSAMU: apuMeTHYecKass M TeOMETpHUeCcKas
nporpeccusi, 0ecCKoHEYHO yObIBaroIas reoMeTprudecKast Iporpeccusi, TNHEHHBINA U
HKCIIOHEHIIMATIBHBIA POCT, POpMYyJIa CIOKHBIX MPOLIEHTOB, UMETh MPEICTABICHUE O
KOHCTAHTE;

UCIIOJIb30BaTh MPOrPECCUU JJIs PEIICHUs pealbHbIX 3a/Jay MPUKIATHOTO
XapakTepa;



CBOOOJTHO OTIEPUPOBATH MOHATHIMU: TIOCIIEIOBATEILHOCTD, CIIOCOOBI 3a/IaHUS
MOCJIEIOBATENbHOCTENM, MOHOTOHHBIE W OTPAHUYEHHBIE IIOCIIEIOBATEIBHOCTH,
MOHMMATh OCHOBBI 3apOXKJEHUSI MAaTeMaTHYECKOro aHajdu3a KaKk aHajln3a
OECKOHEYHO MaJbIX;

CBOOOJIHO OTNIEPUPOBATH MOHITUSIMU: HEMTPEPHIBHBIC ()YHKIIUU, TOUKH pa3pbIBa
rpadguka QyHKIIMH, aCHMOTOTHI Tpaduka GyHKINH;

cBOOO/JIHO OIEpUpPOBaTh MOHATHEM: (YHKIUS, HEMpEpbIBHAS Ha OTPE3KE,
MPUMEHSTH CBOMCTBA HEMPEPBIBHBIX (DYHKIMHN JJIs pEIICHUS 3a/1a4;

CBOOOJHO OIEpPUPOBATh TMOHATUSAMH: TIEpBasi W BTOpas IMPOU3BOJHBIC
byHKIMHU, KacaTenbHas K Tpaguky QyHKIINH;

BBIYUCIISITh MPOU3BOJAHBIE CYMMBbI, MPOU3BEACHUS, YACTHOIO U KOMIIO3UIIMHU
IBYX (PYHKITUH, 3HATH MPOU3BOHBIC AJIEMEHTAPHBIX (YHKIIHIA;

HCIIOJIb30BaTh TE€OMETPUYCCKUM M (PU3MYECKUNM CMBICIT MPOU3BOJHON IS
peleHus 3a1ay.

MHo:xecTBa M JIOTHKA:

CBOOOJIHO  OMNEpPUPOBaTH  MOHATUSMHU: MHOXKECTBO, ONEpaluud  Hajl
MHOYXECTBaMU;

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JAJis OMKUCAHUS PEATbHBIX
MPOLIECCOB U SIBJICHUM, MIPU PEILICHUH 3a/1a4 U3 JPYTUX YYECOHBIX MPEIMETOB;

CBOOO/JIHO OIEPHUPOBATh TMOHATUSMU: OIpEAETICHUE, TEOopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTUYECKOTO 00BEKTA, TOKA3aTEIbCTBO, PABHOCUIIHHBIC
YPaBHEHHS U HEPABEHCTBA.

K xonmy oOyuenus B 11 kjacce oOydyaromuiicss TOJYYHUT CIEAYIOIINE
MpEeAMETHbIC PE3yJIbTaThl MO OTAEIbHBIM TeMaM paboueil MmporpamMmbl y4eOHOIO
Kypca «Anredpa 1 Hayaaa MaTeMaTHYECKOTO aHATN3ay:

Yucaa v BBIYUCICHUSA:

CBOOOJTHO OTIEPUPOBATH MOHATHIMU: HATYPATBLHOE U IIEJI0€ YK CII0, MHOKECTBA
HATypaJbHBIX U LIEJIBIX YHCEN, HCTI0JIb30BATh MPU3HAKU JEITUMOCTH LEIbIX YHUCEIL,
HO/l u HOK HaTypanpHbIX 4HMCeNn JUisl peuieHusl 3a1ad, NPUMEHATHh ajJrOpUuTM
EBknuna;

CBOOOJHO ONEPUPOBATH IMOHATUEM OCTaTKa MO MOJYJII0, 3alKUChIBAThH
HaTypaJibHbIE YHCIIA B PA3JIUYHBIX MO3UIIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJTHO OMEPUPOBATH MOHATHUAMH: KOMILJIEKCHOE YHCIO M MHOKECTBO
KOMIUIEKCHBIX YHCEJN, TPECTaBIATh KOMIUIEKCHBIC YHCIa B ajire0panyeckoil u
TPUTOHOMETPUYECKON (hopMe, BBITIONHATH apu(PMETHYEeCKHe Omepaluu ¢ HUMU U
M300pakaTh Ha KOOPJAMHATHON TIJIOCKOCTH.

YpaBHeHHs U HEPABEHCTBA:



CBOOOJTHO OMEPUPOBATH TMOHATHUSAMH: UPpAIMOHAIbHBIC, MOKA3aTEeIbHBIE U
jJorapuMUUYECKHEe HEPaBEHCTBA, HAXOJUTh HMX PEIIEHHUS C  IMOMOIIBIO
PaBHOCWJIHHBIX TIEPEXOJIOB;

OCYIIECTBISATh OTOOP KOpPHEH TPU PEIICHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJTHO OIEpPUPOBATH TMOHSATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBRO,
NPUMEHATh  HeoOXoaumbie  (HOPMYJIBI [T PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUIECCKUX HEPABCHCTB;

CBOOOJIHO ONEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYITHOCTh YPaBHEHU U
HEPaBEHCTB, PABHOCWJIbHBIE CUCTEMBI M CUCTEMBI-CIICJICTBUS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH paIlMOHAILHBIX, HPPAIIMOHAILHBIX, TOKA3aTEIHHBIX U
JorapuMUUECKUX ypaBHEHUN U HEPABEHCTB;

pemarb paluoHalIbHbIE, UppalMOHAJIbHEIE, MOKa3aTelbHbIE,
gorapupMUYECKre W  TPUTOHOMETPUUECKHE YpaBHEHHUS W  HEPABEHCTBA,
coJieprKalire MOAYJIU U MapamMeTphl;

MPUMEHSTH TpaPuIecKrue METObI AJI PEIICHUS] ypaBHEHUI 1 HEPABEHCTB, a
TaKKe 3aj1a4 ¢ mapaMeTpamu;

MOJICJIMPOBATh peajbHbIE CUTyallMd Ha S3bIKe anreOpbl, COCTaBIATH
BBIDAKECHUSI, YPABHEHHUsS, HEPABEHCTBA M HUX CHCTEMbI IO YCJOBHUIO 3a/layH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENIM C HCIOJIb30BAHUEM armmapara anreOpshl,
WHTEPIPETUPOBATH MOTYICHHBIN pE3yIbTaT.

DyHKUUM U TPaPUKU:

CTpOUTh TpadUKu KOMMO3UIUMU (PYHKIUNH C TOMOIIBIO SJIEMEHTAPHOTO
UCCJIEIOBAHMS U CBOMCTB KOMIO3UILIUU JBYX (PYHKIUH;

CTPOUTH TEOMETPUUYECKHIE 00pa3bl YpaBHEHUN U HEPABEHCTB Ha KOOPAMHATHON
TUIOCKOCTH;

CBOOOJTHO  OINEpPUPOBATh TMOHATHUSAMHU: TpapUKU TPUTOHOMETPUUYECKUX
byHKIUI;

NPUMEHATh (QYHKIUHA 1T MOJCITUPOBAHUS M WCCIICIOBAHMS PEATBHBIX
MIPOIIECCOB.

Hauajia MaTeMaTH4eCKOI0 aHAJIN3Aa:

UCIIOJIb30BATh TPOU3BOAHYIO JIJIsl UCCIIEA0OBaHMS (YHKIIUU HA MOHOTOHHOCTh
U DKCTPEMYMBI;

HAXOJIUTh HanOOJIbIIIee U HAUMEHBIIIee 3HAUYCHUS (PYHKITUN HEMPEPHIBHON Ha
OTpE3KE;

WCIIOJIb30BaTh TMPOU3BOJHYIO JIJIi HAXOXKJICHHS HAWIYUIIEro pernieHus B
MPUKIIAIHBIX, B TOM YUCJIE COLMAIbHO-OKOHOMUYECKHUX, 3a7a4ax, I ONpeneseHus
CKOPOCTHU U YCKOPEHHUS MpoIecca, 3aJaHHOTO (HOpMyJToi min rpadukoM;



CBOOOJIHO ONEpUPOBaTh MOHATUSAMHU: IEPBOOOpa3Has, ONpeAeHEHHBIN
UHTErpaJl, HaXOJWUTh MEepBOOOpa3HbIE AIIEMEHTApPHbIX (YHKUUNA UM BBIYUCIATH
uHTerpai no gpopmyine Hototona-JleitOnuna;

HAXOAWTH IJIOMIAAH IJIOCKUX (GUTYP ¥ 0OBEMBI TEJl C IIOMOIIBIO HHTETpaa;

UMETh TPEJCTABICHHE O MaTEeMAaTHUYECKOM MOJICIMPOBAHUN Ha MPUMEpE
coctaByieHus TudepeHITnaTbHBIX YPABHEHH;

pelaTh MNpUKIAgHbIE 33Jaud, B TOM YHUCIE COLUAIbHO-3KOHOMHUYECKOTO U
bu3NYECKOro XapakTepa, CpeICTBAMU MAaTEMaTHYECKOTO aHATN3a.



TEMATHUYECKOE IIVTAHUPOBAHUE

10 KITACC
KoaunyecTBo yacos
Ne HaumenoBanue pa3iesoB U TeM
. DpPOrpaMMEI Beero Konrpoabusie | IIpakTny
padoThI padoTsbI
MHOK€eCTBO IENCTBUTEIBHBIX YACEI.
| MHorouiensl. PaninonanbHble ypaBHEHUS U 24 |
HepaBeHCTBa. CUCTEMBI TMHEHHBIX
YpaBHEHUH
) Oynkiun u rpaguxu. CreneHHas GyHKLIUS C 12 1
LIEJIBIM TI0Ka3aTelIeM
3 ApudmeTrueckuii KOpeHb N-Oi CTENEHH. 15 1
HppannonaneHele ypaBHEHUS
4 [lokazarenbHast pyHkuus. [TokazarenbHbie 10 1
ypaBHEHHUS
5 Jlorapudmuyeckast GyHKITHS. 18 |
Jlorapudmuyeckre ypaBHEHHUs
6 Tpuronomerpudeckue BbIpa)KEHUS U ” |
YpaBHEHUSA
[TocnenoBaTenbHOCTH U MPOTPECCUA 10 1
HenpepsiBable pynkiun. [IponsBonnas 20 1
9 [ToBTOpeHmE, 0600IIEHUE, CHCTEMATH3AINS 5 )
3HaHUHI
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




11 KUIIACC

KoanuyecTBo 4acos

Ne HaumenoBanue pa3ieoB U TeM
u/n BpOrpAMMET Beero Konrtpoabubie | IlpakTue
padoThI padoTsbI
| I/ICCJ'IC,Z[OBaHI:IC (GYHKIHIA ¢ TOMOIIBIO ” |
MIPOU3BOTHON
2 [TepBooOpa3nas u uHTETpaI 12 1
3 I'paduiku TpUrOHOMETPUUYECKUX (PYHKIIUMA. 14 1
Tpuronomerpuueckre HepaBeHCTBA
4 WppanmonansHbie, TOKa3aTelbHbIE U 24 1
norapudMuyecKrie HepaBeHCTBA
KommnekcHeie uncia 10 1
HarypanbHble u 1ienble yncna 10 1
CucreMbl pallMOHaNIbHbBIX, UPPALIUOHATIBHBIX
7 MOKa3aTeNbHbBIX U JIOrapu(pMUIECKUX 12 1
ypaBHEHUI
8 3ajauu ¢ mapameTpaMu 16 1
9 HOBTOPeHHC, 000011IeHNe, CUCTEeMATHU3AIIHS 16 )
3HaHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0







IHOYPOYHOE IINTAHUPOBAHMUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpo/bHbIe
padoTsbI

IIpakTHyeckne
padoThI

MHO)KeCTBO, OIICpanv Hal
MHO’KECTBaMH U UX CBOMCTBA

Huarpammsl Ditnepa-Benna

[IpuMeHeHne TeopeTHKo-
MHO>KECTBEHHOT0 anmnapara Jiuisi peeHus
3a1a4

PanronaneHble uncia. OObIKHOBEHHbIE U
JECSITUUHBIE JPOOU, TPOLIEHTHI,
OecKOHEUYHbIE IEpUOANYECKUE Apo0du
Parnmonanbsheie yncina. OOBIKHOBEHHBIE U
JIeCATUYHbIE JPOOU, IPOLIEHTHI,
OeCcKOHEeUHbIe EPUOMUECKUE Ipodu

[Tpumenenune npoOeli U MPOLIEHTOB AJIs
peLIeHUs IPUKIAJHbIX 3a1a4

[Tpumenenue apoOeit U MPOLIEHTOB AJIs
peneHus NpUKIaJaHbIX 3a1a4

JlelicTBUTeNbHBIEC YnciIa. PalloHaabHEIE U
MppauMoOHaJIbHbIE YUCIa

ApudmeTnueckue ornepanum ¢
IlGﬁCTBHTGHLHLIMH qucijiaMu




10

Moaynb AEMCTBUTENBHOTO YUCIIA U €TI0
CBOMCTBa

11

[TpubnuxEHHBIE BEIYUCICHHS, TIPABUIIA
OKpPYIJICHUS, IPUKUKA U OLICHKA
pe3yJibTaTa BBIYMCIECHUN

12

13

OcCHOBHBIE METOBI PELICHUS LIETBIX U
JIpOOHO-pallMOHANILHBIX YPaBHEHUH U
HEPaBEHCTB

OcHOBHBIE METOBI PELICHUS LIETBIX U

JIpOOHO-pallMOHANILHBIX YPAaBHEHUH U
HEPABEHCTB

14

OCHOBHBIE METO/IbI PELICHUS LIETbIX U
JIpOOHO-pallMOHANILHBIX YPAaBHEHUH U
HEPABEHCTB

15

MHOro4ieHsl OT OAHON NEPEMEHHOM.
Jlenenue MHOrOWwIeHa Ha MHOTOWIEH C
octaTtkoM. Teopema besy

16

17

MHorousneHs! ¢ LHeJIbIMH
kodppunuenramu. Teopema Buera

Pemenue cucrem IMHENHBIX YpaBHEHUN

18

19

Pemenne cucreM TMHENHBIX ypaBHEHUN

Marpuna CUCTEMBI IMHEUHBIX YPABHEHUM.

Ornpeaenurens MaTPUILIbL 2X2, €T0
reOMETPUYECKUI CMBICI U CBOMCTBA;
BBIYMCIICHHE €0 3HAYCHHS

20

Onpenenurens MaTPUILIbL 2X2, €T0
F€OMETPUUYECKHI CMBICT U CBOMCTBA;
BBIYHCIIEHHUE €T0 3HAUCHUS




21

IIpuMeHeHue onpenenuTes s PeIeHUs
CHCTEMBI JINHEHHBIX YPaBHEHUMN

22

23

Pemenue npukiaaHpIx 3aa4 ¢ IOMOILBIO
CUCTEMBI JINHEWHBIX YPaBHEHUN
Pemenune npukiaaHbIx 3aa4 ¢ IOMOILBIO
CHCTEMBI JINHEHHBIX YPaBHEHUI

24

Konrtponsnas pabdora: "PanmonanbHeie
ypaBHEHMs U HepaBeHCTBA. CHcTeMbl
JUHENHBIX ypaBHEHUN"

25

OyHKIUS, CIOCOOBI 3a1aHHs ()yHKITHH.
B3anmuo oOpatHbie (HyHKIHH.
Komnozumus GpyHKimii

26

27

['paduk pyHKIIMK. DNeMeHTapHbIE
npeoOpazoBanus rpaduKoB GyHKINI
OO0nacTh onpeesieHUs] © MHOXKECTBO

3HaueHuil pynkuuu. Hynu ¢pyHkimm.
[TpomeXyTKH 3HaK HOCTOSIHCTBA

28

UETHbie 1 HEYETHBIE (PYHKITHH.
[epronnueckne Gpynkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIMU

29

MakcuMyMBbl 1 MUHAMYMBI (DYHKITHH.
Haubonpiiee 1 HanMeHblIlee 3HAYEHNE
(GyHKIIMM Ha IPOMEXKYTKE

30

JluneitHast, KBagpaTU4Has v JpoOHO-
nuHenHas QyHKIIH

31

DeMeHTapHOe HCCieI0BaHue U
HOCTpOEHUE TPAPUKOB ATUX (PYHKITHIA




DJIeMEHTapHOE HCCIIeIOBAaHUE U

32 .
MOCTpoeHue TpahuKOB ITHX DYHKITHI

1 Crenens c 11e7IbIM TIOKa3areneM. bunom
Hsrotona

14 CreneHsb ¢ 1IeJI6IM ITOKa3aTelieM. buHom
HeroToHa
CrenenHast QyHKIUS C HATYpaTbHBIM U

35 LEJIBIM IToKa3aTeneM. EE cBoiicTBa 1
rpaduk

36 KonTponbhas padora: "Crenennas
¢ynkuus. E€ coiicTBa u rpadux"

37 ApudmeTrnueckuii KOpeHb HATYPaTbHOU
CTETEeHH U €r0 CBOMCTBA

13 Apudmernueckuii KOpeHb HATYyPaTBHOM
CTETeHH U €r0 CBOMCTBA

39 [IpeobpazoBaHus YMCIOBBIX BHIPAKECHUH,
COJIEpXKAIINX CTEMEHU U KOPHHU

40 [IpeoOpa3oBaHus YHCIOBBIX BBIPAKECHUH,
COJIep>KalINX CTETIEHU U KOPHU

A1 [TpeobpazoBaHus YMCIOBBIX BHIPAKECHUH,
COJIep>KalINX CTETIeHU U KOPHU
Uppanronansubie ypaBHeHus. OCHOBHBIE

42 METO/IbI PELICHUS] UPPALMOHATBHBIX
ypaBHEHUH
Uppanmonansusie ypaBHeHusi. OCHOBHbIE

43 METO/Ibl PEIICHUS] UPPALIUOHAIBHBIX

ypaBHEHUH




WppannonaneHele ypaBHeHUs1. OCHOBHBIE

44 METO/IbI PEIICHUS] UPPAMOHATBHBIX
ypaBHEHUH

45 PaBHOCUIIBHBIE TEPEXOABI B PELIEHUH
UPPAIMOHATILHBIX YPaBHEHHMA

46 PaBHOCHIIbHBIE TTEPEXO/IbI B PELICHUH
UpPpalMOHATIbHBIX YPaBHEHHM

47 PaBHOCHIIbHBIE TTEPEXO/IbI B PEUICHUH
UpPpAIMOHATIbHBIX YPaBHEHH

43 PaBHOCUIIBHBIE TEPEXO/BI B PELICHUH
UPPAIMOHATILHBIX YPaBHEHHHA
CBoiicTBa 1 rpad)uK KOPHS N-0¥ CTETICHU

49 KaK QyHKIHMHU 0OpaTHON CTETEeHHU C
HaTypaJIbHbIM [10Ka3aTeseM
CaoiicTBa 1 rpaduK KOpHS N-Oi CTETIEHU

50 KaK QyHKIMHU 0OpaTHON CTETEeHHU C
HaTypaJIbHBIM MTOKa3aTeleM
KonTtponbhas pabora: "CBoiicTBa u

51 rpaduK KOpHS N-OW CTETICHH.
WppauronanbHble ypaBHEHUA"

57 CreneHb ¢ pallMOHaJIbHBIM MTOKA3aTeNEeM U
€€ CBOMCTBA

53 CremneHs C palioHaIbHBIM MTOKA3aTeIeM U
€€ CBOMCTBA

54 CreneHb ¢ pallMOHaJIbHBIM MTOKA3aTeNeM U
e€ CBOMCTBA

55 [ToxazarenbHast pyHKIMA, €€ CBOWCTBA U

rpaduk




Hcnonp3oBanue rpaduka GyHKIUN A7

56 . 1
peleHys ypaBHEHUH

57 Hcnonb3oBanue rpaduka GyHKIUN A7 1
peleHus ypaBHEHUI
ITokazarenbHbie ypaBHEHUA. OCHOBHBIE

58 METO/IbI PEIICHUS MTOKA3aTeIbHBIX 1
YpaBHEHUH
[Toka3arenbHble ypaBHeHHs. OCHOBHbBIE

59 METO/IbI peIlIeHHs TOKa3aTeIbHbIX 1
YpaBHEHUH
[TokazarenbHble ypaBHEHUS. OCHOBHBIE

y

60 METO/Ibl PEIIEHUs TOKa3aTEIbHbIX 1
ypaBHEHUH

61 Kontponsnas padora: "[lokazarenbHas 1
¢ynxkus. [lokazarenbHble ypaBHEeHUs"

62 Jlorapudm umcna. CoiicTBa jgorapudma 1

63 Jlorapudm uncna. CpoiictBa jorapudma 1

64 Jlorapudwm yncna. CoiicTBa norapudma 1

65 €CSTUYHbIE U HAaTypaJlbHbIE JIOTapUPMBbI 1

y

66 JlecaTuuHble U HaTypaJibHbIE JIOTapU(MBI 1

67 [IpeoOpa3zoBaHue BEIpaKCHHUI, i
CoJIepKalHX JIOTapu(MBI

68 [IpeoOpa3zoBaHue BEIpaXKCHHUI, i
coJIepXKaIIux jJorapupmMbl

69 [IpeoOpazoBanue BoIpaKEHUH, 1
CoJIepKaIHX JIOTapu(HMBI

70 Jlorapudmuueckas ¢pyHKus, €€ CBONCTBA |

u rpaduk




Jlorapudmuueckas GpyHKIHs, e€ cBOicTBa

71
u rpadux

7 Hcnonb3oBanue rpaduka GyHKIUN A7
peleHus ypaBHEHUI

7 Hcnonp3oBanue rpaduka GyHKIUM 1715
pelleHNs] ypaBHEHUM
Jlorapugmuyeckre ypaBHEHHUS.

74 OCHOBHBIE METObI PEIICHUS
JOrapu(pMHUUECKUX YpaBHEHUH
Jlorapudmuueckue ypaBHEHUS.

75 OCHOBHBIE METO/BI PELICHUS
JOTapuPMHUUECKUX YPAaBHEHUI
Jlorapudmuyeckue ypaBHEHHUS.

76 OCHOBHBIE METO/BI PELICHUS
Jgorapu(pMUYECKUX YpaBHEHUN

77 PaBHOCHIIBHBIE TEPEXObI B pEIICHUH
JOrapupMHUUECKUX YpaBHEHUH

73 PaBHOCHIIBHBIE TTEPEXOBI B PEIICHUH
Jgorapu(pMUYECKUX ypaBHEHUN
KonTponbhas pabora:

79 "Jlorapudmudeckas GyHKIHS.
Jlorapudmuueckue ypaBHeHH"

20 CuHyc, KOCUHYC, TAHT'€HC M KOTAHT€HC
YHCIOBOTO apryMeHTa

21 CuHyc, KOCHHYC, TAHT€HC ¥ KOTAHTEHC
YHCIOBOT0 apryMeHTa

2 APpKCHHYC, apKKOCHHYC ¥ apKTaHT€HC

YHUCJIOBOTO apryMEHTa




ApKcUHYC, apKKOCHHYC M apKTaHI'€HC

83 YHCIIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpy>KHOCTb,

84 OIpezieIEHUE TPUTOHOMETPUUECKHUX
(YHKIMI YUCIIOBOTO apryMeHTa
Tpuronomerpuydeckas OKpy>KHOCTb,

85 OnpeeICHUE TPUTOHOMETPUUECKUX
(YHKIMI YUCIIOBOTO apryMeHTa

26 OCHOBHbBIE TPUTOHOMETPUUECKUE
dbopMyIibI

%7 OCHOBHBIE TPUTOHOMETPUUECKHE
bopmybt

28 OCHOBHbBIE TPUTOHOMETPUUECKUE
bopmybt

29 OCHOBHbBIE TPUTOHOMETPUUECKUE
dbopMyIibI

90 [IpeobpazoBaHne TPUTOHOMETPUUECKUX
BBIPAKECHUN

91 [TpeoOpa3oBaHue TPUTOHOMETPUUECKHX
BBIPAKECHUN

9 [TpeoOpa3oBaHue TPUTOHOMETPUUECKHX
BBIPAKECHU

93 [TpeoOpa3oBaHue TPUrOHOMETPUUECKHX
BBIPAKECHUN

94 Perienne TpUroHOMETPHYECKUX
ypaBHEHUH

95 Penienne TpUroHOMETPHUYECKUX

yYpaBHEHUU




PeureHne TpUroHOMETPUYECKUX

96 .
ypaBHEHUN

97 Petienue TpuroHoMeTpHUUECKUX
YpaBHEHUH

08 Pemenne TpuroHoMeTpUYECKUX
ypaBHEHUH

99 Pemienue TpuroHoMeTpUUECKUX
ypaBHEHUH

100 Pemienue TpuroHoMeTpHUUECKUX
ypaBHEHUU
KontponbHas pabora:

101 "TpUroHOMETPUYECKHUE BbIPAKEHHUS U
TPUTOHOMETPUYECKUE YpaBHEHUS"
[TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS

102 ocjenoBareIbHOCTEH. MeTon
MaTeMaTHYeCKON UHIyKIIUU
MOHOTOHHBIE ¥ OTPAaHUYCHHBIC

103 nociegoBaTenbHocT. McTopus ananusa
0ECKOHEYHO MaJIbIX

104 Apudmerndeckast mporpeccust

105 ['eomeTpuyeckas nporpeccust

106 beckoneuno yObpIBaroIIasi reoMmeTpruaecKas
porpeccust

107 Cymma 6eckoHeuHO yObIBaromeit
FE€OMETPUUYECKOH MPOTrPECCUH

108 JIMHEeWHBIN ¥ SKCIIOHEHIMATIBbHBINA POCT.

Hucno e. Dopmyiia CI0KHBIX IIPOLICHTOB




JIMHEWHBIN U YKCIIOHEHIMATIbHBINA POCT.

109
Uucno e. DopMmyina CIOKHBIX TPOLICHTOB
Hcnonws3oBanue nporpeccuu s

110 peleHus pealIbHbIX 3a1a4 IPUKIIaJHOTO
Xapakrepa

11 KoHnTtponbHas pabora:
"[TocnenoBaTebHOCTH U Iporpeccun”

112 HenpepsiBHbIE PYHKIMH U UX CBOICTBA

113 Touka pa3pbiBa. ACUMITOTHI rPadUKOB
byHKIMMA

114 CroiicTBa GyHKIIUN HETTPEPHIBHBIX HA
OTpe3Ke

115 CpoiicTBa (DyHKINI HETIPEPHIBHBIX HA
OTpE3Ke

116 MeTto MHTEpPBAJIOB JUIsl PEIICHUs
HEPABEHCTB

117 MeTto MHTEpPBAJIOB Ul PEIICHUS
HEPABEHCTB

118 MeTto MHTEpPBAJIOB JUIsl PEIICHUs
HEPABEHCTB

119 ITpuMeHeHne CBOMCTB HEMPEPBIBHBIX
GYHKIMH U1l pelieHus 3a1au

120 IIpuMeHeHre CBOWCTB HENPEPBIBHBIX
GbyHKUUH U1 pereHus 3a1a4

121 [lepBast u BTOpas Mpou3BOJHbIE QYHKIIUU

122 Omnpenenenue, reOMETPUIECKUI CMBICIT

MIPOU3BOJAHOU




Omnpenenenue, GU3MUECKUI CMBICT

123 N 1
MIPOU3BOIHOMN
124 YpaBHEHHE KacaTeNbHOU K TpauKy 1
byHKIIUN
125 YpaBHeHHe KacaTeIbHOU K rpaduKy |
byHKIUHA
126 [Ipou3BoHBIE ANIEMEHTAPHBIX (PYHKINI 1
127 [TpousBoaHBIE AIIEMEHTAPHBIX (HYHKIUH 1
128 [Ipoun3BoHast CyMMBI, IPOU3BEICHUS, 1
YaCTHOTO ¥ KOMITO3ULIUU (YyHKITUI
129 [Ipoun3BoHast CyMMBI, IPOU3BEICHUS, 1
YaCTHOTO ¥ KOMITO3HIIUU (DyHKITUH
130 [TpousBoHAst CyMMBI, TPOU3BEICHUS, 1
YaCTHOTO ¥ KOMITO3ULIUU (DYyHKITUI
131 Kontponbsnas pabora: "[IpousBoanas" 1 1
132 [ToBTOpenue, 06061IeHNE, i
cucTemarusauus 3HaHui: "YpaBHeHus"
133 [ToBTOpEHME, 0000IICHME, ]
cucreMaru3anus 3HaHui: "OyHkuun"
134 WtoroBasi KOHTpoJIbHAs paboTa 1 1
135 Hrorosast kKoHTpoOJbHASA paboTa 1 1
136 [ToBTOpEHwME, O606HI€HI§C, |
CHUCTEeMaTH3aIls 3HAaHUH
OBUIEE KOJIMYECTBO YACOB I10 136 10

[TPOI'PAMME




11 KUIIACC

Ne
n/n

Tema ypoka

KoanuyecTBo yacos

Bcero

KounTposabHbie
padoTsbI

IMpakTnueckune
padoTbI

[IprmeHeHre Mpou3BOAHOMN K
UCCJIEIOBAaHUIO (PYHKIIMIA Ha
MOHOTOHHOCTH ¥ 9KCTPEMYMBI

[TpumeHeHne Ipon3BOAHOM K

UCCJIEIOBAaHUIO (PYHKIIMIA Ha
MOHOTOHHOCTH U SKCTPEMYMBI

[IprMeHeHne pon3BOIHOM K
UCCJIEJOBAaHUIO PYHKIIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

IIpumeHeHne Mpou3BOAHON K
MCCIIeI0BaHMIO (YHKIIMMA Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI
IIprmeHeHre pou3BOAHOMN K
MCCIeI0BaHNI0 (YHKIIUMA Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI
[IpuMeHeHne IpOU3BOJHOM K
UCCIIeI0BaHMIO (DYHKIMHA Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

Haxoxaeane HanOoJIBIIETO U

HaMMCHBIICTO 3HAYCHUA HerepLIBHOI\/'I

(GyHKINU Ha OTpe3Ke




Haxoxxgenre HanOOJIBIIETO U
HAaUMEHBIIIETO 3HAYCHUS HEIPEPHIBHOM
(GyHKIIUM Ha OTPE3Ke

Haxoxnenne HanOOIbIIEro U
HAUMEHBIIIETO 3HAYCHUS HETIPEPHIBHOM
(GyHKINU Ha OTpe3Ke

10

11

Haxoxenne HanbobIero u
HaMMEHBIIIEr0 3HAYEHUS HENIPEPBIBHON
(GyHKIMU HAa OTpe3Ke

Haxoxnenne HaubobIero u
HAaMMEHBIIETO 3HAYCHUS] HENPEPHIBHON
(GyHKIMM Ha OTpe3Ke

12

Haxoxnenue HanOoIbILIETO U
HAaUMEHBIIIETO 3HAYEHUS HETIPEPHIBHOM
GbyHKIIMHM Ha OTpe3Ke

13

[IpuMeHeHne Mpon3BOIHON s
HaXO0)K/IEHUS HAWTY4IIEeTro pPEelIeHUs B
NPUKJIaHBIX 3a/1a4ax

14

15

[IprmeHeHre Mponu3BOAHOMN AJIst
HAXOXKJEHUS HAWTYUIIETO PEIICHUS B
MPUKIAIHBIX 3a7a4ax

IIprmeneHre Mpou3BOAHON HJIst
ONPEAEIICHUS CKOPOCTH U YCKOPEHUS
mpoiiecca, 3aIaHHoTro (hOpMyITOH HH
rpaduxom

16

[Ipumenenne nporu3BOIHON AJIst
ONPEAEIICHUSI CKOPOCTH U YCKOPEHUS




mporiecca, 3alaHHoro (GopMyson uim
rpagukomM

17 Kommosurust ¢hyHKImit

18 Kommosunwus ¢pyHKIni

19 Kommosurust ¢hyHKImit

20 ['eomerpuyeckue 0O6paspl ypaBHEHUI Ha
KOOPAMHATHOM III0OCKOCTH

1 I'eomeTrpuueckue oOpas3sl ypaBHEHUHN Ha
KOOPAMHATHOM INTIOCKOCTH

” KoHnTtponbHas pabora: "VMccienoBanue
(GYHKINH ¢ TOMOIIBIO TPOU3BOTHON"

” [TepBoobOpazHas, OCHOBHOE CBOICTBO
nepBOOOPaA3HBIX
[TepBOOOpa3HbIE 3TIEMEHTAPHBIX

24 ¢ynxuii. [IpaBuia HaxoxeHUs
epBOOOPA3HBIX
[TepBooOpa3HbIe 2JIEMEHTAPHBIX

25 ¢bynkuwmii. [IpaBuna HaxoxaeHUS
epBOOOpa3HbIX

2 HHurerpai. I'eoMeTprU4eCKU CMBICI
UHTErpana

7 Brruncnenue onpenenéHHOro MHTErpana
o popmyne Herorona-JlelioHuma

73 Brruucnenue onpenenéHHoro HHTerpaia
no (popmyne Herotona-JleltoHuma

29 IIpuMeHeHne nHTErpana 1

HAXO0KJICHUS TUIOMIA eH TIIOCKUX (hUryp




IIpuMeHeHne nHTErpaa 1is

30 HaXOXJIEHUST 00bEMOB T€OMETPUUECKHUX
Ten

31 [Tpumeps! pemennii qudQepeHnranbHbIX
YpaBHEHUH

1 [Tpumeps pemennii tuddepeHInaTbHBIX
ypaBHEHUH
Marematuyeckoe MOIETUPOBAHUE

33 peabHbBIX MPOILIECCOB C MTOMOIILIO
muddepeHInaTbHbIX YpaBHEHHIHA

34 KonTponbHast pabora: "[lepBooOpasnas u
uHTerpan”

15 Tpuronomerpudeckue QyHKINU, UX
CBOWCTBA U TpapUKH

16 Tpuronometpudeckue QyHKINH, UX
CBOIicTBa U rpaduKu

37 TpuroHomeTpudeckue QyHKIIHH, UX
cBOiicTBa U rpaduku

18 Tpuronometpudeckue QyHKINH, UX
CBOWCTBA U TpapUKH

19 Tpuronomerpudeckue QyHKIMU, UX
CBOIicTBa U TpaduKu
OT60p KOpHEHN TPUTOHOMETPUUECKHUX

40 YPaBHEHUH C IOMOIIBIO
TPUTOHOMETPHUIECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUECKUX

41 YPaBHEHUH C IOMOIIBIO

TPUTOHOMETPUYECKON OKPYKHOCTH




OT60p KOpHEH TPUTOHOMETPHUUECKHUX

42 YpaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUIECKUX

43 YPaBHEHUH C IOMOILBIO
TPUTOHOMETPUYECKOH OKPYKHOCTH

44 Pemienne TpuroHoMeTpUIECKUX
HEPaBEHCTB

45 Pemienue TpuroHoMeTpHyECKUX
HEPaBEHCTB

46 Perienne TpUroHOMETpHUYECKUX
HEPaBEHCTB

47 Penienue TpuroHoMeTpHUYECKUX
HEPaBEHCTB
KoHnTtponbhas padora: "I'paduku

48 TPUTOHOMETPUUYECKUX (PYHKIIUA.
Tpuronomerpuueckue HepaBeHCTBA"

49 OCHOBHBIE METOJIBI PEIICHHS
MOKa3aTeIbHBIX HEPABCHCTB

50 OCHOBHBIE METO/IbI PEIICHHS
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHbBIE METO/IbI PELLICHUS
MOKa3aTeIbHbIX HEPABECHCTB

5) OCHOBHBIE METOJIBI PEIICHHS
MIOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PELLICHUS

nmorapu(pMUIECKIX HEPABEHCTB




OcHOBHBIC MCTObI pCHICHUA

>4 Jorapu(pMUUECKUX HEPABEHCTB
55 OCHOBHBIE METO/IbI PEILICHUS
norapu(pMHUECKUX HEPABEHCTB
56 OcCHOBHBIE METOBI PELICHUS
Jorapu(pMUUECKUX HEPABEHCTB
57 OCHOBHBIE METO/IbI PEILICHUS
UppaMOHATIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEIICHHS
UpPPaIMOHATILHBIX HEPABEHCTB
59 OCHOBHBIE METOBI PELICHHS
UppalMOHATIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEIICHHS
UpPaIMOHATILHBIX HEPABEHCTB
61 I'paduueckue MeToIBI penIeHUs
UppaIMOHAIBHBIX YPaBHEHUH
2 ['paduueckue MeTObI peIIeHus
UppalMOHATIBHBIX YPaBHEHUI
63 I'paduueckue MeTo Bl penIeHUs
IIOKa3aTeJIbHBIX YPAaBHEHHUI
64 I'paduueckue MeTObI peIIeHus
MOKa3aTeIbHBIX HEPABCHCTB
65 I'paduueckue MeTo bl peLIeHus
JOrapuPMHUUECKUX YPaBHEHUI
66 ['paduueckie METO bl pelIeHuUs
norapu(pMUIECKIX HEPABEHCTB
67 I'paduueckue MeTo bl peLIeHus

norapu(MUIECKIX HEPABEHCTB




68

I'paduueckue MeToaBI pemieHUsS
MOKa3aTeNbHBIX U JIOrapu(pMUYECKUX
ypaBHEHUH

69

I'paduueckue MeToabl pemeHUs
MOKA3aTEBHBIX U JIOTApU(DMUICCKUX
ypaBHEHUH

70

71

['padmyeckue METOABI pelIeHUS
MIOKA3aTeIbHBIX U JIOTapU(PMUIECKUX
HEPaBEHCTB

['padmyeckue METOABI peIICHUS
MOKa3aTeNbHBIX U JTOrapu(pMUIECKUX
HEPABEHCTB

72

Kontponbhas pabora:
"UppainmonanbHble, OKa3aTelbHbIE U
norapupMHUYECKHEe HEpaBEHCTBA"

73

KommnekcHsle uncna. AnreOpanueckas u
TpUTrOHOMETpHUUeCcKas (POPMBbI 3aIUCH
KOMIUTEKCHOTO YuCIIa

74

75

Komnuiekchsle uncia. Anredpanyeckas u
TpUrOHOMETpUUecKas (POpMbI 3aIUCH
KOMIUIEKCHOTO YHCIIa

Apudmernueckue oneparuu ¢
KOMILJICKCHBIMH YHCIIaMH

76

Apudmernueckue oneparyu ¢
KOMILJICKCHBIMH YU CIIAMH

77

N300paskeHre KOMIUIEKCHBIX YHCET Ha
KOOPAWHATHOM IJTIOCKOCTH




N300pakeHNe KOMITJIEKCHBIX YHCEN Ha

78 KOOPJAMHATHOM IJTIOCKOCTH

79 ®opmyna Myaspa. Kopau n-oii creneHu
13 KOMIUIEKCHOTO YHCIia

20 ®opmyna Myaspa. Kopau n-oii crenenu
U3 KOMIUIEKCHOTO YHCIia
[IpuMeHeHne KOMIUIEKCHBIX YUCEIT JIst

81 petieHus: GU3NYECKUX U TEOMETPUUECKUX
3a1a4y

%) KonTponsnast padora: "KomiiekcHbie
yucia"

83 HatypanbHble u 11e51ble ynciia

84 Harypanbnble u nienblie ynciia

85 [TprMmeHeHre TpU3HAKOB JIETUMOCTH
HEJIBIX YHCEeIT

26 [IpumMeHeHre MPU3HAKOB IETUMOCTH
LEJbIX YHCeT

27 [IpuMeHeHne NpU3HAKOB ACITUMOCTH
nensix uncen: HOJ u HOK

28 [IpumMeHeHne MPU3HAKOB IETUMOCTH
uenbix yncen: HO u HOK

29 [IpumMeHeHre MpU3HAKOB IETUMOCTH
LEJbIX YMCEeJ: OCTATKU [0 MOJIYJIIO

90 [IpumeHeHnre MpU3HAKOB IETUMOCTH
HEJIBIX YHCEII: OCTATKU MO MOIYITIO
[IpuMeHeHne nNpu3HAKOB ACIUMOCTH

91 LEeJbIX YKCell: anropuT™ EBkinuaa ans

PEIICHHUA 3aJa4 B LEJIbIX YUCIIAX




92

KonTponbHast padota: "Teopust 1enbix
yucen"

93

Cucrema 1 COBOKYITHOCTh YPaBHEHHH.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEACTBHUSA

94

95

CucreMa 1 COBOKYITHOCTh YpaBHEHUH.
PaBHOCHIIbHBIE CHUCTEMBI U CUCTEMBbI-
CJIICACTBHUA

OCHOBHBIE METO/IbI PELIECHUSI CUCTEM U

COBOKYITHOCTEU pallMOHAIbHBIX
ypaBHEHUH

96

OCHOBHBIE METO/bI PELICHUS CUCTEM U
COBOKYIHOCTEN MppaLMOHATIbHBIX
ypaBHEHUH

97

OcHOBHBIE MCTOJbI pCHICHUA CUCTEM U
COBOKYIHOCTEMN MOKA3aTEIbHBIX
ypaBHEHUH

98

99

OCHOBHBIE METO/IbI PELIEHUSI CUCTEM U
COBOKYIHOCTEMN MOKA3aTEIbHBIX
ypaBHEHUH

OCHOBHBIE MCTOJbI PCHICHUA CUCTEM U

COBOKYITHOCTEH JIorapu(pMUUECKUX
ypaBHEHUN

100

OCHOBHBIE METO/IbI PEILICHHSI CUCTEM U
COBOKYITHOCTEH JIorapu(hMU4ECKUX
yYpaBHEHUU

101

IIpuMeHeHne cucTeM K peIeHUIo
MaTeMaTHYECKHX 3a/1a4 U 3a7a4 U3




pa3IuyYHbIX 00JacTel HAyKU U pealbHOMN
JKU3HU, MHTEPIPETalUs MOTyYCHHbIX
pE3yJIbTaTOB

102

[IpuMeHeHne cUCTEM K PELEHUI0
MaTeMaTUYECKMX 3a/1a4 U 3a7a4 U3
pa3IuYHbIX 00JacTe HAyKu U peaslbHOMN
JKU3HU, MHTEPIPETalUs MOITyYCHHbIX
pE3yJIbTaTOB

103

[IpuMeHeHnEe HEpaBEHCTB K PEIICHUIO
MaTEeMaTUYECKHX 3a/1a4 U 3a7a4 U3
pa3IuyYHbIX 00JacTel HayKu U pealbHOMN
YKU3HU, MHTEPIPETalus OTyYEHHBIX
pE3yJIbTaTOB

104

KonTponbras padota: "CucreMsr
palMoHAIBHBIX, UPPAIMOHATIHHBIX
MOKA3aTeIbHBIX U JIOTapU(PMUIECKUX
ypaBHeHUI"

105

106

PanyonaneHbIE ypaBHEHHUS C
rapameTpamu

PaumonansHble HEpaBEeHCTBA C
napaMeTpamu

107

PanyoHaneHbIE CUCTEMBI € ITapaMeTpamMu

108

WppanmonanbHble ypaBHEHUS,
HEPaBEHCTBA C MapaMeTpaMu

109

HppanuoHaibHbIE CUCTEMBI C
napameTpamu

110

Iloka3aTenbHbIE ypABHEHUS, HEPABEHCTBA
C IapaMeTpaMu




111

[lokazarenabHbIE CUCTEMBI C TapaMeTpaMu

112

Jlorapudmuueckue ypaBHeHus,
HEPaBEHCTBA C apaMeTpaMu

113

Jlorapudmuueckue CUCTEMBI C
napaMeTpamu

114

TpUroHomMeTpUYECKUe YpaBHEHHUS C
napameTpamu

115

116

TpuroHomerpuieckrue HEpaBeHCTBA C
napaMeTpamu

TpuUroHoMeTprUYeCKrue CUCTEMBI C
napaMeTpamu

117

ITocTpoenue u uccienoBaHue
MaTeMaTHUYECKUX MOJENEH peaabHbIX
CUTYaIUi C IOMOIIbIO YPAaBHEHUH C
napaMeTpamu

118

ITocTpoenue u uccienoBaHue
MaTeMaTUYECKUX MOJIEJIEH peallbHbIX
CUTyalHil C MOMOILBIO CUCTEM
YPaBHEHUH C IapaMeTPaMHU

119

ITocTpoenue u nccnenoBaHue
MaTeMaTUYECKUX MOJIEJIEH pealbHbIX
CUTYallHil C MOMOILBIO CUCTEM
YPaBHEHUH C IapaMeTpaMHu

120

Konrponbnas pabdora: "3anaun ¢
napamerpamu'

121

[ToBTOpenue, 06061IeHNE,
cucTemMarusanus 3HaHui: "YpaBHeHus"




122

[ToBTOpenue, 060061IeHNE,
cucTtemaTu3anus 3HaHui: "YpaBHeHUs"

123

[ToBTOpeHue, 060061mIEHNE,
cUcCTeMaTHU3alys 3HaHUH: "Y paBHEHUSI.
Cucremsl ypaBHeHUI"

124

[ToBTOpEeHME, 0600IICHME,
cucremaTtusanus 3HaHuii: "Hepasencrsa"

125

[ToBTOpEHME, 00600IICHME,
cuctemaTtusanus 3HaHuii: "HepaBenctsa"

126

127

128

[ToBTOpenue, o600MIEHNE,
cucreMaru3aius 3Hanuii: "HepaBencraa"

[ToBTOpEHME, 00600IICHNME,
cuctemaTtusanus 3Hanuii: "IIpousBoaHas
u e€ npumeHeHue"

[ToBTOpEHME, 0000IICHME,

cucremaTtu3zauus 3Hanuii: "[IponsBoanas
U €€ npumMeHeHue"

129

[ToBTOpEeHue, 06001ICHNHE,
cucremarusauus 3HaHui: "[IponsBoanas
u e€ npuMeHeHue"

130

[ToBTOpenue, o600IIEHNE,
cuctemarusauus 3HaHui: "MHTerpan u
ero npuMeHeHue"

131

[ToBTOpenue, 060061IeHNE,
cucremaTusanus 3HaHuil: "OyHkuun"

132

[ToBTOpenue, 06061IeHNE,
cucreMaru3anus 3HaHuit: "OyHkuun"




[ToBTOpenue, 060061IeHNE,

133 Ny 1
cucremaTusanus 3Hanui: "OyHkuun"
134 Nrorosas koHTpoJsIbHAs paboTa 1 1
135 Hrorosast kKoHTpOIBbHAs paboTa 1 1
136 [ToBTOpeHwme, 0606H1€H1fe, 1
cUCTEeMaTu3alus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME







IHPOBEPAEMbBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUSA
OCHOBHOM OBPA30BATEJBHOH IMTPOI'PAMMBI

10 KITACC

Koxa
MPOBEPAEMOro
pe3yJjbTara

1

HpOBepHeMbIe NMpEeAMETHBIC PE3YJIbTAThI 0OCBOCHUSA OCHOBHOI1
06pa30BaTeJ’le0]71 nmporpamMmasl CpeaHETO oﬁmero 06pa30BaHI/Iﬂ

Yucna 1 BEIYMCICHUS

1.1

OnepupoBaTh MOHATHSIMM: pallOHAIbHOE M JEMCTBUTEIBHOE YMCIIO,
OOBIKHOBEHHAS U JIECATHYHAS TPOOb, TIPOLIEHTHI

1.2

1.3

BoemmonHATe  apupMeTHueckue omepanud ¢ PalMOHAIBHBIMH U
JICHCTBUTEIIbHBIMU YU CIIAMH

BreimonaaTs HpI/I6J'II/I)I(éHHBIe BBIYMCIICHUA, HCIIOJIb3Y: [mpaBujIa
OKpYTJICHU, ACJIaTh IIPUKUAKY U OLICHKY pE3yJjibTaTa BBIUMCIICHHUI

1.4

OnepupoBarh NOHATUSMU: CTEIIEHB C LIEJIBIM [T0Ka3aTeIeM, CTaH1apTHAS
¢dopMa 3amucH JEHCTBUTEIBHOTO 4YMCIA, KOPEHb HATYpaJbHON CTENEeHU
UCIIOJIb30BaTh MOAXO/AILYI0 (GOPMY 3aHUCH 1eHCTBUTENBHBIX YUCEN AT
peLIeHUs IPAKTUYECKUX 3aa4 U NIPEICTaBICHUSA JaHHBIX

1.5

OnepupoBaTh NOHSTUSIMU: CUHYC, KOCUHYC U TaHI€HC INPOU3BOJBHOTO
yIia; HCIOJIb30BaTh 3alUCh IPOM3BOJIBHOIO YIJa 4Yepe3 OOpaTHbIE
TPUTOHOMETpUUYECKHE QYHKIIUU

2.1

YpaBHEHHUsI U HEPABEHCTBA

OHepI/IpOBaTB MOHATHUAMU: TOKACCTBO, YPABHCHUC, HCPABCHCTBO, LICJIOC,
paiOHAJIBbHOC, HPppalliOHAJIBHOC YpaBHCHHC, HCPaBCHCTBO,
TPUTOHOMECTPUUCCKOC YPABHCHUC

2.2

BemmonHaTe mpeoOpazoBaHus TPUTOHOMETPUYECKUX BBIPAXKEHHH U
penarb TPUrOHOMETPUYECKHE YPABHEHUS

2.3

BeinonusaTe npeobpazoBaHus LENbIX, PAlIMOHAIBHBIX U HPPALMOHAIBHBIX
BBIDAKEHMM M penlaTh OCHOBHBIE THUIBI LENbIX, PALMOHAIBHBIX H
MPPALMOHAIBHBIX YPABHEHUN U HEPABEHCTB

24

IIpuMeHATs ypaBHEHUS M HEPABEHCTBA JUI PELIECHUS MaTEMaTUYECKHUX
3a]a4 ¥ 3a/1a4 U3 Pa3IMYHbIX 00JIacTel HAYKU U peabHON JKU3HU

2.5

MogenupoBaTh peajlbHble CUTyallUd Ha S3bIKE aiureOpbl, COCTaBIATh
BBIPAXCHUSI, yPAaBHEHHUS1, HEPABEHCTBA 110 YCIOBUIO 3aJ]a4l, UCCIEA0BATh
MOCTPOCHHBIE MOJIENIN C HCIOIB30BAHUEM alllapaTa ajareopsl

OyHKIUU ¥ TpaduKu




OnepupoBaTh MOHATUAMH: (YHKIHS, CHOCOOBI 3aJaHUs (PYHKIUH,

3.1 00J1acTh OmpedeNeHuss ¥ MHOXECTBO 3HaueHWW (QYHKIWH, Tpaduk
GbyHKIMH, B3aUMHO OOpaTHbIC (DYHKITUH
39 OnepupoBaTh MOHATHUSAMH: YETHOCTh M HEUETHOCTh (DYHKIHMM, HYIH
' (byHKINH, TPOMEXYTKH 3HAKOMIOCTOSTHCTBA
3.3 Hcnonb3oBath rpadguku GyHKIHI 11 pEIICHUsS] YPaBHCHHMA
3.4 Crpoutb W uuTaTh TpapuKH JUHEHHOW (QYHKUUHM, KBaJpaTHUYHON
' byHKIMH, cTeneHHON (QYHKIUH C LEIbIM MoKa3aTelleM
Hcnonb3oBath Tpapukd (QYHKUIUH [UIsI HMCCIEJOBAHUS NPOLECCOB U
35 3aBUCUMOCTEH TPU pEIICHUH 33734 U3 JPYTHX YYEOHBIX NPEIMETOB H
' peanbHOM JKM3HHU, BBIpaXaTh (opMylaMH  3aBHCUMOCTH  MEXIY
BEJIMYMHAMU
4 Hauvana matematnyeckoro aHaiamnsa
41 OnepupoBaTh NOHATHUAMU: IIOCIEIOBATEIbHOCTh, apu@MeTHyecKas Hu
' reoMeTpUYecKasi IpOrpeCcCHH
OnepupoBaTh MOHATUSIMH: OECKOHEUHO YOBIBaroIlas reoMeTpuyecKas
4.2 mporpeccusi, cymMmMa OECKOHEYHO YOBIBAOIICH  TE€OMETPUUYCCKOM
IIPOrpeccuu
43 3aaBaTh MOCIEA0BATEIBHOCTH PA3TUYHBIMH CIIOCO0AMU
44 Hcnonb30BaTh CBOMCTBA IOCIENOBATEIBHOCTEH W NPOTPECCHH IS
' pelleHus peaabHBIX 331a4 MPUKIAIHOTO XapaKkTepa
5 MHoOxecTBa U JIOTUKa
5.1 OnepupoBath MOHATHIMH: MHOXXECTBO, ONIEPALIMU HAJ MHOKECTBAMU
Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapar Jid ONHCAHMS
5.2 peabHBIX MIPOLIECCOB U SBJICHUI, TP PEIICHUH 3a1a4 U3 JPYTUX YUEOHbIX
IPEIMETOB
53 OnepupoBaTb  NOHATHUAMHU:  OINpPEAEIEHHE, TEOPEMA,  CIEACTBHUE,
JI0Ka3aTeJIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI OCBOEHHS OCHOBHOM
NpoBEPsSIEMOro .
o0pa3oBaTe/IbHOI MPOrpaMMbl CpeIHero 0011Iero 0Opa3oBaHusA
pe3yJbTara
1 Yucna v BBIYUCIECHUS
OnepupoBaTh NOHATHSAMM: HATypaJbHOE, LEIOE YHUCIO; HCIIOJIb30BaTh
1.1 IPU3HAKU JI€JIMMOCTH LIEJBbIX YHUCEJ, PA3JIOKEHUE YHUCIIa Ha IPOCThIE
MHOJKUTENH JUIs PEeIIeHus 3a1a4
1.2 OrnepupoBaTh MOHATUEM: CTETIEHb C PAllMOHAIBHBIM IMOKA3aTEIEM




1.3

OnepupoBath MOHATHIMHE: JIOTapU(PM YUCIIA, IECITUYHBIC U HATYPaJIbHBIC
sorapupMbl

YpaBHEHHUs U HEPABEHCTBA

2.1

[IpumeHaTy cBOICTBa CTeMeHU Juid MpeoOpa3oBaHMsl BBIPAXKCHUI,
OIepUpPOBaTh TOHATUSMU: TOKa3aTeIbHOE YpaBHEHHWE M HEPaBEHCTBO;
peliaTh OCHOBHBIE TUIIBI TOKA3aTENbHBIX YPAaBHEHUN U HEPABEHCTB

2.2

BeimonusaTe npeoOpa3oBaHusl BBIPAKECHUH, COJEpXKAIIUX JIOTapU(pMBL;
ONIepUPOBATH MOHATUSAMU: JIOrapu(PMUUIECKOE YpaBHEHNE U HEPABEHCTBO;
peliaTh OCHOBHBIE TUIIBI JOTapu(PMUUYECKUX YPABHEHUN U HEPABEHCTB

23
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2.5

Haxonuts pemienus npocTelnx TPUrOHOMETPUYECKUX HEPABEHCTB

OnepupoBath NOHATHAMH: CHCTEMA JIMHEHHBIX YpaBHEHUI U e€ pelieHue;
UCIIONB30BAaTh  CUCTEMY JIMHEWHBIX  YpaBHEHUU Uil  pEIICHUS
MPAKTHYECKUX 3a7a4

Haxomute  pemieHMss NOpPOCTEHIIMX  CHCTEM U COBOKYIIHOCTEW
palMOHaIbHBIX YPABHEHUH U HEPABEHCTB

2.6

3.1

MonenupoBaTh peaabHBIE CHUTyallUd Ha SI3bIKE alreOpbl, COCTABISATH
BBIPAXKEHHUSI, YPABHEHUsI, HEPABEHCTBA M CHCTEMBI MO YCJIOBUIO 3aJlayu,
UCCJIEI0BATh IOCTPOEHHbBIE MOJIENIN C UCIIOIb30BAaHUEM allllapara ainreopsl

OyHKIMK U TpapuKH
OnepupoBaTh NOHATUAMU: TNEepUOAMYECKAs (QYHKIMS, MPOMEXYTKU
MOHOTOHHOCTH (YHKLIMH, TOYKH 3KCTpeMyMa (QYHKLUUH, HauOojbllee U

HalMEHbIIee 3HaueHUs (PyHKIMH HA POMEXKYTKE; UCIIOIb30BaTh UX JJIs
uccienoBaHus QyHKIMY, 331aHHON TpaprKOM

3.2

OnepupoBath MOHATUAMHE: TPadUKH TOKA3ATEIBHOM, JIOTapU(PMUIECKON 1
TPUTOHOMETPUYECKHX (YHKIUH; H300pakaTh WX Ha KOOPIWHATHOM
IIJIOCKOCTH U HUCIIONB30BAaTh Ul PELICHUS YPABHEHUN U HEPABEHCTB

33

N300paxarb Ha KOOPAMHATHOM IUIOCKOCTH TpaQUKd  JTUHEHHBIX
YpaBHEHUH W UCHOJb30BaTh MUX [UISl PEHICHUS CUCTEMbl JMHEHHBIX
ypaBHEHUH

3.4

Hcnonb3oBaTh Tpapukd (QYHKUIUH JUIsI MCCIENOBAHUS NPOLIECCOB U
3aBHCUMOCTEH U3 IPYrUX yU4eOHBIX TUCIUIUINH

Hauama MaTeMaTH4eCKOro aHajan3a

4.1

OnepupoBaTb NOHATHUSMHU: HENpEpbIBHAS  (DYHKLMSA, MPOU3BOJHAS
GYHKIMM; HCIONb30BaTh TIEOMETPUYECKHM U (QU3MUECKUd CMBICI
IIPOU3BOAHON JUIs pEeIICHUs 3a/1a4

4.2

HaxomuTh  TpOM3BOAHBIE  3JEMEHTApHBIX  (YHKUUH,  BBIYUCIATH
MPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS, YACTHOTO (PYHKLUI

43

Hcnonb30BaTh  MPOU3BOJAHYIO Ui HCCIEAOBaHUS  (QYHKIMH Ha
MOHOTOHHOCTb U 3KCTPEMYMBI, IPUMEHSATH Pe3yJIbTaThl UCCIEOBAHUS K
MOCTPOCHUIO I'paUKOB




Hcmons30BaTh MPOU3BOAHYIO AJId HAXOXKICHHA HAWITYUHICTO PCIICHNUSA B

44 IIPUKJIAJHBIX, B TOM YHCIIE COLMAIbHO-YKOHOMHYECKHX, 3a1a4ax

45 OnepupoBaTh MNOHATHAMM: II€pBOOOpa3Hasi M MHTErpajl; IOHUMATh
' reOMETPUYECKUH U (PU3NIECKUI CMBICI MHTETpaa

46 Haxonute mnepBooOpa3Hble 3JIE€MEHTAPHBIX  (YHKIMHA, BBIYUCIATH
' uHTerpai no gopmyne Herotona — Jleitbauia

47 Pemartp npukiaaHele 3a1a4u, B TOM YUCIIE€ COLIMATBbHO-3KOHOMHYECKOTO U

(bHSI/I‘IeCKOFO XapakTepa, Cpe€aACTBAMH MaTEMAaTUYCCKOT'O aHAJIN3a




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUS

10 KITACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

Kox
1 Hucna v BEIYUCIIEHUSA
Pamonanehple  ymcna. OOBIKHOBEHHbIE M JECATHYHBIE ApOOHM, TMPOLIEHTHI,
OeCKOHEeuHble  MepHoAMYEecKHe  OpoOu.  ApudMmeTrndyeckue  Oomepauuud  C
1.1 palMOHATIBHBIMM YMCIAMHU, MPEeoOpa30BaHUsl YUCIOBBIX BbIpakeHHH. [Ipumenenue
ApoOeil W MPOLEHTOB JUIs PELICHUs NMPHUKIATHBIX 33734 U3 Pa3IMYHBIX OTpaciei
3HaHUM U peabHOM KU3HU
JlelictButenpHble  4Mciaa.  PanndoHalbHblE M UppalUOHAIbHBIE  YHCIHA.
1.2 | Apudmernyeckue omnepanuu ¢ JedcTBUTENbHBIMUA uuciamu. [IpuGnuxénnble
BBIYHCIICHMS], TPaBUJIa OKPYIJICHUS, IPUKHAJKA U OLIEHKA PE3yJIbTaTa BHIYMCICHUN
Crenenp ¢ nenbiM nokasarenaeMm. CraHgapTHas gopma 3alucH AEUCTBUTEIBHOIO
1.3 yucia. Vcnonp3oBanue moaxonsiiei (GOpMbl 3amuCcH JEHCTBUTEIBHBIX YHCENT IS
pEILIEeHNs MPAKTUYECKUX 3a1a4 U PEACTABICHUS TaHHBIX
14 Apudmerrueckuil KOpeHb HaTypajbHOW cTerneHu. JleHcTBUs ¢ apupMETHUECKUMU
' KOPHSIMH HaTypaibHON CTETIEHU
15 CuHyCc, KOCMHYC M TaHIE€HC YHCJIOBOIO aprymMeHra. ApKCHHYC, AapKKOCHHYC,
apKTaHI€HC YMCIIOBOTO apryMeHTa
2 VYpaBHEHUs 1 HEPABEHCTBA
2.1 ToxecTBa U TOXKJIECTBEHHbIE IPe0OPa30BaHUS
29 [IpeoOpaszoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHoBHbIE
’ TPUTOHOMETpUYECKHE (HOPMYIIbI
)3 VYpaBHeHHe, KOpeHb ypaBHeHus. HepaBeHCTBO, pellleHHe HepaBeHCTBAa. MeTon
’ HMHTEPBAJIOB
2.4 | Pemenue 1ensix 1 ApoOHO-pallMOHATIBHBIX YPAaBHEHUI 1 HEPABEHCTB
2.5 Pemenne nppannoHanbHbIX ypaBHEHUN U HEPABEHCTB
2.6 = Pemenue TpUroHOMETPUUECKUX YPaBHEHUM
57 [IpuMeHeHnEe ypaBHEHUHI U HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX 3aJa4 U 3aJa4
’ U3 PA3MUYHBIX 00JacTel HAYKU U PeaibHOM KU3HU
3 OyHKIMU U Tpaduku
31 @Oyukiys, cnocoObl 3amanus QyHkuuu. I'paduk ¢ynkuun. BzaumHo oOpaTHbIe
' GyHKIUHA
10 OOnacte ompeneneHuss M MHOXKECTBO 3HaueHud ¢yHkuuu. Hymu  Qynkuum.

[TpoMexyTku 3HaKONOCTOAHCTBA. YETHBIE 1 HEUETHBIE PYHKIUU




33 CreneHHas QyHKIIHSI ¢ HATYpaJIBHBIM | LIeJIBIM TTOKa3aTesneM. E€ cBoiicTBa u rpaduk.
' CaoiicTBa 1 rpad)K KOpHS /-0 CTETICHU
34 Tpuronomerpudeckas OKpY>KHOCTb, OINPEACICHHE TPUTOHOMETPUUYECKUX (HYHKIUH
' YHCIIOBOTO apryMeHTa
4 Hauana marematnueckoro anaimsa
41 [TocnenoBarenbHOCTH, CHMOCOOBI 3aJaHMs MOCJENI0BAaTeNbHOCTE. MOHOTOHHBIE
’ OCJIEI0BATENLHOCTH
ApudmeTrnueckas M TeoMeTpuyeckas mnporpeccud. beckoHeuHo yObIBaromias
47 reoMmerpuueckas nporpeccus. Cymma OECKOHEUHO YOBIBAIOIICH Te€OMETpPHUYECKOM
' nporpeccuu. Popmysa CIOXKHBIX TPOLEHTOB. Vcmonb30BaHWE MPOTPECCUU IS
pelIeHus peaibHbIX 3aa4 MPUKIAJHOTO XapakTepa
5 MHokecTBa U JIOTUKA
MHuoxecTBO, omnepanuu Haj MHoOXecTBamH. Jluarpammbr Ditiepa — Benna.
5.1 [IpuMeHeHrne TEOPETUKO-MHOKECTBEHHOTO arfapara s OMHCAaHUS PEabHBIX
MIPOLIECCOB U SIBIICHUH, IPH PEIICHUH 33724 U3 JPYTUX Y4EOHBIX MPEIMETOB
52 Ompenenenue, TeopeMa, CIeICTBHUE, TOKA3aTeIbCTBO
11 KJIIACC
Kon IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUS
1 Yucna v BEIYKCIICHUS
1.1 Harypanbnble u nenblie uncna. [Tpu3Haku 1eIMMOCTH LENbIX YUCeT
1.2 Cremnenp ¢ panmoHaIbHBIM MOKa3aTesneM. CBONCTBA CTENEHU
1.3 Jlorapudwm yncna. JlecsiTHuHbIe U HATypalbHbBIE TOTaPHUPMBI
2 VYpaBHEHUs U HEPAaBEHCTBA
2.1 [IpeoOpa3oBaHue BBIpaXKEHUH, COIEPKAIIUX JOTapHUPMbI
27 [IpeoOpazoBanme BeIpaKEHUH, COAEPIKAIINX CTETICHH C PAllMOHATBHBIM
' MoKazaTeseM
2.3 [IpuMepsl TPUTOHOMETPUUECKUX HEPABEHCTB
24 IToka3aTenbHble ypaBHEHUS U HEPABEHCTBA
2.5 JlorapudmMuueckne ypaBHEHUS U HEPAaBEHCTBA
6 Cucrembl JNHHEHHBIX ypaBHEHMH. PellleHne NpUKIAIHBIX 3aJad C I[OMOIIbIO
' CUCTEMBI JINHEUHBIX YPaBHEHUH
2.7 CucTeMbl U COBOKYITHOCTH PAIIMOHAIBHBIX YPABHEHUN U HEPABEHCTB
)3 [IpuMeHeHue ypaBHEHHMI, CUCTEM W HEPABEHCTB K PEIICHHUIO MAaTeMaTHYECKUX
' 3a7a4 M 3a]1a4 U3 Pa3IUUHBIX 00JacTell HAyKU U peabHOM KU3HU
3 OyHKIMU U Tpaduku




Oyukius. [lepuoanyeckne ¢yHkuu. [IpomMexyTKM MOHOTOHHOCTH (DYHKITUH.

3.1 Makcumymbl U1 MUHUMYMBI GyHKIUA. HamOosblliee W HavMEHbIIee 3HAYEHUE
(GYHKIIMU HAa IPOMEKYTKE

3.2 Tpuronomerpuueckue GpyHKIUH, UX CBOWCTBA U TpapUKU

33 [TokazaTenpHas u norapudmudeckas GyHKIMHM, UX CBONCTBA U Tpaduku

34 Hcnonb3oBanue rpadukoB QyHKIUHN U1 pelIeHUs] ypaBHEHUH U TMHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB (QYHKUMH JUIsI  HCCIEAOBAaHUS  IPOLECCOB U

3.5 3aBUCUMOCTEH, KOTOpbIE BO3HMKAIOT MpPH PELICHUU 3a/ady U3 JPYTHX Y4eOHBIX
IIPEAMETOB U peabHOU KU3HU

4 Hayana maTemaTnyeckoro aHaausa

4.1 HenpepeiBable QpyHKIIMH. MeTOI MHTEPBAJIOB [T PEIICHHUS HEPABEHCTB

4.2 ITpousBonHas GpyHkuuu. ['eomerpuueckuii 1 GU3NUECKU CMbICT POU3BOAHOMN

43 [IponsBoaHble 37eMeHTapHbIX QYHKIMH. POpMyJbl HaXO0XKJIEHUS MPOU3BOJHOMN

' CYMMBI, TIPOU3BEICHHS X YaCTHOTO (PYHKLIUH

[IpuMeHeHHe NPOU3BOAHOM K MCCIEIOBAHUIO (YHKUMI Ha MOHOTOHHOCTb U

4.4 sKcTpeMyMbl. HaxoxaeHne HanbobIero 1 HauMEHbIIEro 3HaueHus! (PyHKIUHN Ha
OTpe3Ke
[IpuMmeHneHne NpONM3BOAHOMN AJI HAX0XKIEHUS HAaWIy4IlIEero peUIeHNsl B IPUKJIIaIHbIX

4.5 3ajjayax, M ONpeIeNeHHs CKOPOCTH IIpollecca, 3aJaHHOro (GopMysinod HIu
rpaduxkoM

4.6 [TepBooOpaznas. Tabmuia mepBooOpa3HBIX

47 WuTerpai, ero reoMmeTpudeckuil 1 pusnyeckuii cMbici. Beruncinenre uHTerpaa no

dbopmyite Hetorona — JleiiOamia




IMPOBEPSEMBIE HA EI'D ITO MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOMN
IMPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepsIeMOro
TpeOOBaHUS

IIpoBepsiembie TPeOOBaHNS K MPEIMETHBIM Pe3yJIbTATAM OCBOEHUS
OCHOBHOI1 00pa30BaTeJILHOI MPOrPaMMBbI CPeIHET0 00IIETro
oOpa3zoBaHust

Bnagenne MeromaMm J0Ka3aTeNbCTB, AITOPUTMaMHU pELICHMs 3a7ad;
yMeHHE (OpMYyJIUPOBAaTh U ONEPUPOBATH MOHATHAMH: OIpEIEIICHUE,
aKcuoma, TeopeMa, CIEACTBHE, CBOMCTBO, NPU3HAK, I0Ka3aTeIbCTBO,
pPaBHOCHIIbHBIE (OPMYIUPOBKH; TPUMEHSTH UX; yMEHUE (POPMYINPOBATH
o0paTHOE M MPOTHUBONOJIOKHOE YTBEP)KACHUE, NMPUBOAUTH MPHUMEPHI U
KOHTPIPUMEPHI, HCIIOIB30BAaTh METOJ MaTEeMaTU4YECKOM WHIYKIHH;
IIPOBOAMTH  JOKA3aTEJIbHBIE PpAcCYKIACHMs IIPpU PpEUICHMM 3aj1ad,
OLICHUBATh  JIOTUYECKYIO  IPaBUJIBHOCTb  PACCYXACHWM; YMEHHE
OIIEpUPOBATh MOHATUSAMHU: MHOXECTBO, IOAMHOXECTBO, ONEPALMHA Haj
MHOXXECTBAMHU; yMEHHUE MCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIN
arnmnapar JJIs OIMCaHUs PEAIBHBIX IIPOLECCOB U SBICHUM U IIPU PEILICHUU
3aJa4, B TOM 4HCI€ M3 JPYyrux Yy4eOHBIX MpEAMETOB; YyMEHHE
OIepUPOBATH MOHATUAMU: Tpad, CBA3HBIN rpad, 1epeBo, UK, Tpad Ha

IUIOCKOCTH; YMEHHE 3aJaBaTh U OINHUCHIBaTh TIpadbl pa3IMUHBIMU

croco0amu; UCIOJIb30BATh Tpadbl MPH PeIICHUH 3a1a4

YMeHue onepupoBaTh HOHATHSAMM: HATypalbHOE YHCIIO, LEJI0€ YHUCIIO,
CTETIeHb C IEJIBIM MTOKa3aTeeM, KOpeHb HaTypabHOW CTETIEHH, CTETIEHb

C panMOHAJIBHBIM  [OKa3aTeleM, CTeNeHb C  JICHCTBUTEIBHBIM
noKaszaTejleM, JiorapudmM dncia, CHHYC, KOCHHYC M  TaHTEHC
NPOU3BOJIFHOTO YHCIA, OCTaTOK IO MOMYJIO, PalMOHAIBHOE YHCIIO,
UppallMOHATIBHOE  YHUCIIO,  MHOXXECTBAa  HATypalibHBIX,  ILIEJIBIX,
pAalMOHANBHBIX, JCUCTBUTENIBHBIX UYHCET, YMEHHE HCIIOJIb30BATh
NpPU3HAKU JIeTMMOCTH, HAaUMEHBUIMHA OOIIMI JenuTeNnh U HauMeHbIIee
o0riee KpaTtHOe, anropuT™ EBKITHIa ipy penieHu  3a/1a4; 3HaKOMCTBO C

pPa3IMYHBIMM ~ TO3MLIMOHHBIMM ~ CHCTEMaMH  CYMCJICHHUS;  yYMEHHE
BBITIOJIHATh BBIYHMCIICHUE 3HAUCHWH W MpeoOpa3oBaHUS BBIPAKCHUH CO
CTENEHSAMH U Jorapupmamu, rnpeodpa3zoBaHus IPOOHO-PALMOHATBHBIX

BBIpa)I(eHPIfI; YMEHHUE ONCPUPOBATH IOHATUAMMU: IOCICAOBATCIBHOCTD,




apupMeTHYeCcKas Iporpeccus, reoMeTpudeckas mporpeccus, 0eCKOHEYHO
yObIBalolasi ~ reoMeTpuueckass  Iporpeccusi; yMEHHE  3a]aBaTb
MOCJIEI0BATEIBHOCTH, B TOM YHCJIE C IOMOIIBIO PEKYPPEHTHBIX (popMyII;
YMEHHE ONEpUPOBATh MOHATHSAMHU: KOMIUIEKCHOE YHCIO, CONPSHKEHHBIE
KOMILJIEKCHBIE YMCIIa, MOJIYJIb M apTyMEHT KOMIUIEKCHOTO yHcia, hopma
3allMCH KOMIUIEKCHBIX YMcel (FeoMeTpHUecKasi, TPHrOHOMETpUYecKast U
anreOpanyeckas); YMETh INPOU3BOAUTH apU(PMETHYECKHE ICUCTBUS C
KOMIUICKCHBIMU ~ YMCJIaMM; TNPUBOJUTH INPUMEPbl  HUCIOJIb30BAHUSA
KOMIUIEKCHBIX YHCEJI; ONEpPUpOBaTh MOHATHSMM: MaTpuua 2X2 u 3x3,

OIIPCACIINTCIIb MaTPULIBI, FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OITPCACIUTCIIA

VYMeHue onepupoBaTh MOHATUSAMU: PAalMOHAIBHBIE, MPPAllMOHAJIBHEIC,
NOKa3aTebHbIe, CTENEHHbIE, JIorapu()MUYECKUe, TPUTOHOMETPUIECKHE
YpPaBHEHHs U HEPABEHCTBA, HUX CHUCTEMBl; YMEHHE OIEPHUPOBATH
MOHSATHSMH: TOXJIECTBO, TOXKIACCTBEHHOE IMpeoOpa3oBaHWE, ypaBHEHHE,
HEPAaBEHCTBO, CUCTEMAa YPAaBHEHUHW M HEPABEHCTB, PaBHOCHJIBHOCTH
YPaBHEHUH, HEPAaBEHCTB M CHUCTEM; YyMEHHE pelarb YypaBHEHMS,
HEPaBEHCTBA U CUCTEMBI C IOMOIIBIO Pa3IMYHBIX MPUEMOB; peLIaTh

YPAaBHEHUs, HEPABEHCTBA M CHUCTEMBI C [ApaMETPOM; IPUMEHATH
YPaBHEHUs, HEPABEHCTBA, UX CHUCTEMBI AJI PEUICHHs MaTEMaTHYECKHUX

3a]a4 U 3a]a4 U3 pa3IMuHbIX o0acTell HAyKH U PeabHOM KU3HU

YMeHne omnepupoBaTh IMOHATUSAMHU: (QYHKIOHSA, YETHOCTh (YHKIIHH,
HNEPUOTUYHOCTh (PYHKIUH, OrPaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTh
byHKINH, SKCTpeMyM (QYHKIMH, HANOOJIbIIIee U HAMMEHBIIIee 3HAUCHHSI

(GYHKIMU Ha IPOMEXYTKe, HeTIpephIBHAs (PYHKIIMS, ACHMITOTHI Tpaduka
GyHKIMY, IepBasi ¥ BTOPast IPOU3BOIHAS QYHKIMH, FEOMETPUUECKUN U

¢u3uUecKuil CMBICI TPOM3BOJHOM, IepBooOpa3Has, ONpeneIEHHbIN
UHTErpajl; yMEHUE HaXOJIUTh aCUMITOTHI rpaduka (QyHKIUM; yMEHHUE
BBIYUCIIATh  IIPOU3BOJHBIE CYMMBI, IIPOM3BEIEHHs, YACTHOIO H
KOMIO3UIMK (DYHKUUH, HaXOJUTh YpaBHEHHE KacaTelIbHON K rpaduky
(GYHKLIMU; YMEHHE HAaXOAMUTh NPOU3BOAHBIC 3JIEMEHTAPHBIX (DYHKIIHIA;
YMEHHE HCIIONb30BaTh MPOU3BOJHYIO Ul HCCieloBaHUS (YyHKIUH,
HAXOJIUTh HAWOOJbIINE M HAaUMEHbIIWE 3HAYCHUS (PYHKUUH; CTPOHUTH

rpaMKy MHOTOYJIEHOB C UCIOJIb30BAHUEM allllapaTa MaTeMaTH4YECKOTO

aHajau3a; IPUMEHATH IIPOU3BOAHYIO [UIS HAXOXKICHHS HAWIy4IIEro
pelIeHUs] B NPUKIANHBIX, B TOM YHUCJIE COLUAIbHO-)KOHOMHYECKUX U

dbusznyecKux 3a1a4ax; HaXOAUTh IUIOMIAAN U 00BEMBI GUTYP C TTIOMOIIIBIO




HUHTCrpaa;, NpUBOAUTL MNPUMCPBI MAaTECMATUYCCKOTO MOJCIHMPOBAHUA C

noMouibio AudQepeHuanbHbIX ypaBHEHUN

YMeHue omnepupoBaTh TMOHATUAMH: Tpaduk QyHKIUH, oOpaTHas
¢byHKIMsA, KOMIO3ULUs (DYHKIUH, JTuHEeHHas (QYyHKUIUS, KBaapaTHUHAS
byHKIHS, panoHaIbHas byHKIHS, CTeTneHHast dbyHKIMS,
TpUrOHOMETpUYEeCKHe (YHKIUH, OOpaTHbIE TPUTOHOMETPHUYECKHUE
GyHKLIMU, TOKaszaTeslbHas M Jorapupmuueckas (QyHKIUM; yMEHHE
CTpOUTH TpaUKU H3YUYCHHBIX (DYHKIHH, BBIIOJIHATH MPeoOpa3oBaHUS
rpadukoB QyHKIMHA, UCTIONB30BaTh IpauKu sl U3YUEHUS MPOLIECCOB U
3aBHCUMOCTEH, TPU PEIICHUH 337134 U3 JIPYTHX YYeOHBIX NPEIMETOB I
3ajlay U3 pealibHOU )KU3HHU; BBIpaXkaTh (GOpPMyJIaMH 3aBUCUMOCTU MEXKIY
BEJIMYMHAMU; MCIIOJIb30BaTh CBOMCTBA M rpaduKu GYHKIUH ISl peIICHHS
YpaBHEHMH, HEpPaBEHCTB M 3ajad C MapaMeTpaMu; H300paxarb Ha
KOOPJMHATHOM INIOCKOCTH MHOKECTBA PEIICHUN YPaBHEHUI, HEPABEHCTB

H UX CUCTEM

YMeHue pemiaTh TEKCTOBBIE 3aJayd Pa3HbIX THUIIOB (B TOM 4YHCIIE HA
IPOLIEHTHI, I0JIM U YaCTH, HAa JIBUKEHHE, padOTy, CTOMMOCTb TOBAPOB U

yCIIyT, HAJIOTH, 3a/1a4M U3 00JIACTH yNpaBJIECHUS JTUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBJIATh BBIPAKEHUS, YPABHEHMs, HEPAaBEHCTBA M HX
CUCTEMBI II0 YCIIOBUIO 3a/aud, MCCIIEI0BaThb IOJy4CHHOE DPELICHHE U
OLICHMBATh IMPABAONOJOOHOCTh pE3yJIbTaTOB; YMEHHE MOJEINPOBAThH
peanbHble CUTyallMd Ha SA3BIKE MATEMAaTUKU; COCTABIIATH BBIPAXKEHUS,
YPAaBHEHUs, HEPABEHCTBA M MX CHUCTEMBbl II0 YCJIOBHUIO 33J]1a4H,
UCCJIEN0BATh IMOCTPOCHHBIE MOJEIM C MCIOJb30BAaHUEM alapara

anredpbl, UHTEPIIPETUPOBATH MOJIYYECHHBIN pe3yIbTaT

YMeHue onepupoBaTh MOHATUAMU: CpEIHEE apuPMETHIECKOe, MeIMaHa,
HauOosbllIee M HAUMEHbLIee 3HaU€HUs, pa3Max, IUCIEpCHs, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO Ha0OPa; yMEHUE U3BIIEKAaTh, UHTEPIPETUPOBATD
uH(pOopMaInIO, IPEICTABICHHYIO B Ta0IMIIaX, HA JUarpammax, rpapukax,
OTpa’KaOILYIO CBOMCTBA pEaJIbHBIX IIPOLIECCOB U SIBJICHUI; IPEACTABIATh
uHOpMaIMI0O ¢ TIOMOUIBI0 TaONHWI[ M JUarpaMM; HCCIEI0BaTh
CTaTUCTHYECKHE JAaHHBIC, B TOM YHUCIE C NMPUMEHEHHEM TpapHuecKux
METOJIOB U 3JIEKTPOHHBIX CPEICTB; rpapuuecKu UCClIeJ0BaTh COBMECTHbIE
HAOJIOZIEHUST C TIOMOIIBIO JUarpaMM pacCeMBaHMs M JUHEHHOM

perpeccuu




YMeHue onepupoBaTh IOHATHUAMM: CIy4ailHBIA ONBIT U CIIy4alHOE
COOBITHE, BEPOATHOCTh CIIyYalHOTO COOBITUS; YMEHHE BBIYMCIATH
BEPOSITHOCTh C HCIIOJIb30BAaHHEM TIpaUuecKuX MeETOJOB; MPUMEHSThH
(GopMysBl CIOXKEHUS U YMHOXEHMs BEpOSTHOCTEH, (hOpMyJy MOJIHOM
BEPOSTHOCTH, popmyity bepHymmm, koMOMHATOpHBIE (PaKTHl i (HOPMYIIBI;
OLICHUBAaTh BEPOSTHOCTH pEAJbHBIX COOBITHH; yMEHHE OIEepUpOBaTh
NOHATUAMM: CllydyailHas BEJIMYMHA, PpACHpPEICIICHUE BEPOSITHOCTEM,
MaTEMaTUYECKOE OXHUJIAHUE, JHUCIEPCHs M CTAaHAAPTHOE OTKIIOHCHHE
CIy4ailHO BEJIMYMHBL, (YHKIMM pacOpelesieHuss U IJIOTHOCTH
PaBHOMEPHOTO, IIOKa3aTeJIbHOIO W HOPMAJIBHOTO PACHpPENEICHU;
YMEHHME HCIIOJIb30BAaTh CBOMCTBA M3YYEHHBIX pACHpEleNeHUNd JUIs
peleHus 3a7ay; 3HAKOMCTBO C TMOHSATHSMU: 3aKOH OOJBIIMX YHCEl,
METO/Ibl BBIOOPOUYHBIX MCCIEAOBAHUN; YMEHUE HPHUBOJUTH HPHUMEPHI
HPOSIBJIICHUS] 3aKOHA OOJBIIMX YUCENl B HNPUPOAHBIX M OOIIECTBEHHBIX
ABJICHUSX; YMEHHE ONIEPUPOBATH MOHATUSIMU: COUETAHUE, IEPECTAHOBKA,
YHUCIO COYETaHUil, YUCIIO MepecTaHOBOK; OMHOM HbroTOHa; ymeHue
MPUMEHATh KOMOMHATOPHBIE (PaKThl U PACCy>KIEHUS 7S peLIeHMs 3a/1a4;
OLICHUBATH BEPOSATHOCTH peaJIbHBIX COOBITHIA; COCTaBJIATh

BEPOSITHOCTHYIO MOJIENIb U HHTEPIIPETUPOBATH ITOJTYYEHHBIN pPE3yJIbTaT

YMeHue omnepupoBaTh IOHATHAMM: TOYKA, IMpsiMas, ILIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIWYMHA YyIUVIA, IJIOCKUH  yrod,
JBYI'PAaHHBI YTOJI, TPEXTPaHHBIM YroJl, CKPEIIMBAOIINECA IpPSMBIE,
NapajuIeJIbHOCTh U NEPHEHAUKYJISAPHOCTh MPAMBIX M INIOCKOCTEH, Yroi
MEXIY IHPSAMBIMH, YroJl MEXIy NPSIMOA M IUIOCKOCTBIO, YIOJ MEXIy
IJIOCKOCTSIMH, PACCTOSTHUE OT TOYKH J0 IIJIOCKOCTH, PACCTOSIHUE MEXKIY

IIPSIMBIMH, PACCTOSTHUE MEXAY IJIOCKOCTSIMU; YMEHUE UCIIOJIb30BaTh MPH
pelIeHUH 3a/1a4 U3yueHHbIE (DAKThl M TEOPEMbl IUIAHUMETPHH; YMEHHE
OLICHMBATh pa3Mepbl OOBEKTOB OKPYKAIOLIEro MHpa; CTPOMUTH
MaTE€MaTUYeCKUEe MOJCIHA C IIOMOIUBK) T€OMETPUYECKUX IOHATUU H

BCJIMYHMH, pCIIATh CBA3AHHBIC C HUMU IMMPAKTUYCCKUC 3a1a4n
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YMeHne onepupoBaTh MOHATUSAMU: IUIOMIAAL (QUIYpbl, 00BEM (QUrypHI,
MHOTOTPaHHMK, MPABWIbHBIII MHOTOTPaHHHUK, CEYEHHE MHOTOTpPaHHHKA,
KyO, mapajuienenunes, NpusMa, nupampaa, (Gurypa U IOBEPXHOCTb
BpallleHUs, UWIMHJP, KOHYC, map, cdepa, Mmiomaas chepbl, IIOmaab
MOBEPXHOCTU MHUPAMUIBI, MPU3MBI, KOHycCa, IMIUHIApA, 00bEM KyOa,

IIPSIMOYT'OJIBHOIO  [TapajulelICUIea, TUPAMUABI, IPU3MBbI, LWINHIPA,




KOHyca, IIapa, pa3BEPTKA MOBEPXHOCTH, CEYEHMs KOHyca M LMJIMHIpa
napajyieJIbHble OCH WJIA OCHOBAHMWIO, CEYEHHE 1Iapa, IUIOCKOCTb,
Kacatomasicss chepbl, IMIUHIPA, KOHYCa; YMEHHE CTPOUTh CEueHHE
MHOTOTpaHHHKA, U300paXkaTh MHOTOIPaHHUKHU, GUTYPBI U TOBEPXHOCTH
BpalllEHUs, UX CEUYEHUs, B TOM YHCJIE C TOMOLIBIO AIEKTPOHHBIX CPEJICTB;
YMEHHE NMPUMEHSTh CBONCTBA T€OMETPUUECKHX (PUTYD, CAMOCTOSITEIILHO
(dbopMyIHpoBaThH ONpEeNeHHUS U3y9aeMbIX (DUTYD, BBIIBUTATH TUTIOTE3bI
0 CBOMCTBaX W MpU3HAKaX FeOMETPUUYECKUX QPUTyp, 00OCHOBBIBATH MU
omnpoBepraTb HUX; YMEHUE IMPOBOAUTH Kilaccuukamuio ¢uryp 1o
pa3MyYHBIM TMPU3HAKAM, BBIOJIHATH HEOOXOAMMBIE JOMOJHUTENbHBIE

HOCTPOCHHS

11

YMeHue oOomnepupoBaTh IMOHSATUSMHU: JBWKCHHE B TPOCTPAHCTBE,
napajuielIbHbI TIEPEHOC, CHMMETPHUSl Ha IUIOCKOCTH M B IPOCTPAHCTBE
MOBOPOT, MpeoOpa3oBaHUE TMOM00MS, MOA00HBIE (UTYPBI, YMEHHE
pacrio3HaBaTh paBHbIC M TOJOOHBIC (DUTYPBI, B TOM YHCJIE B MPHPOJIE
UCKYCCTBE, apXUTCKType; HCIIOJIB30BATh TC€OMETPUUYCCKUE OTHOIICHUS
MIPU pPEIIeHUH 3aa4; HaXOAUTh TeOMETPUUECKUEe BEIHUMHBI (AJIMHA, YO,
TUTOIIA b, 00BEM) TIPH PEIICHUH 33724 U3 APYTUX YICOHBIX IPEIMETOB U
U3 pealbHOW JKU3HU; YMCHHE BBIYHCIISITH T€OMETPHUYCCKHE BEINYHHBI
(mHa, yroJ, TUIOIAAb, 00BEM, IUIOMIAh MOBEPXHOCTH), HCIIOIB3YS
u3yueHHble (HOPMYJIBI M METOJBI, B TOM YHCJEC: IUIONMAJb OBEPXHOCT
MUpamMubl, TPU3MbI, KOHYCa, IMJIMHJPA, IUIOMAab chephl; 00bEM KyQ
NPSIMOYTOJIBHOTO TapajuiesieuIeia, MUPaMUIbl, MPU3MbI, TWIKHPA,

KOHYyca, Il1apa; yMEHUE HaXOJIUTh OTHOILIEHHE 00BEMOB MOI00HBIX (DUTYP
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VYmMmenne ONCpUPOBATH HOHATUAMMU: MPAMOYI'OJIbHAA CUCTEMA KOOpPJAUHAT,
BEKTOp, KOOPAWHATHI TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEICHUE BEKTOpa HA YHCIIO, PA3JIOKEHHE BEKTOpa Mo 0aswucy,
CKaJISIPHOE TPOU3BEJCHHE, BEKTOPHOE NPOM3BEACHUE, YIOJd MEXKIY
BCKTOpaMH; YMCHHEC UCIIOJIb30BaTh BeKTOpHI:Iﬁ n KOOp}IHHaTHBIﬁ METO

JUIS PEUICHHUS TEOMETPHUUECKUX 3aJad W 3aJad JPYrux Y4eOHBIX

IIPEMETOB

13

YMmeHue BbIOMpaTh MOAXOIAIIMNA METOA JJIsi  peIIeHUs 3a/1a4H;
MIOHUMAHUE 3HAYMMOCTH MAaTEMaTUKM B M3yYEHHM NPUPOIHBIX H
OOIIECTBEHHBIX TPOLIECCOB W  SBJICHHI; yMEHHE paclo3HaBaThb

IMPOSABJICHUE 3aKOHOB MaTEMaTUKKW B HCKYCCTBE, YMCHHE IIPHUBOIUTH

2
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MNpuUMCPbl MAaTEMATUYCCKUX

MaTeMaTH4YeCKOM HayKH

OTKPBITUA  POCCUHCKOW M  MHUPOBOU




HEPEYEHD 3JIEMEHTOB COAEPKAHUA, ITPOBEPAEMbBIX HA EI'D
IHO MATEMATHUKE

Kon IIpoBepsieMblii 3J1eMEHT cOAepPKAHUS
1 Hucna u BBIYUCIIEHUSA
1.1 Hatypanbsble u nensle uncina. [Ipu3Haku JeIMMOCTH LENbIX YUCEI
12 Paronaneupie  uymncna. OOBIKHOBEHHBIE U JECATUYHBIE JPOOH, TPOLEHTHI,
' 0eCKOHEUYHbIE TIEPHOANYECKHE APOOH
13 Apudmernueckuii KOpeHb HATYpaJIbHOU cTeneHu. JeficTBUs ¢ apuMeTHIeCKUMHU
' KOPHSIMM HaTypajibHON CTETEHU
1.4 Crenenp ¢ uenbiM mokazareneM. CTEeNeHb C pPaLMOHAIBHBIM IOKa3aTeJIEM.
' CBoiicTBa cTenieH!
15 CuHyc, KOCHMHYC ¥ TaHI€HC 4YHCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI'€HC YHUCIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuunbie U HaTypaibHbIE JOTapUPMBI
JleiictButenpHble uucia. ApudmeTnuyeckue oOmnepanuud ¢ ACHCTBUTEIHHBIMU
1.7 yucnamu. [lpuOnmx€HHBIE BBIUMCICHHS, MpaBWIa OKPYIJICHUS, TPUKUAKA H
OIIEHKA pe3yJIbTaTa BBIYMCICHUN
1.8 [IpeoOpa3oBanre BbIpaKeHUH
1.9 KomrmuiekcHbie uncna
2 VYpaBHEHUs U HEPAaBEHCTBA
2.1 Lensie u 1poOHO-pallMOHATIFHBIC YPaBHEHUS
2.2 HppanmoHnaneHele ypaBHEHUS
23 Tpuronomerpuieckue ypaBHEHUs
2.4 [Toka3zarenbHble U JOTapu(pMUUIECKHe ypaBHEHHUS
2.5 Llenbie u 1pOOHO-paIIOHAIbHBIE HEPABEHCTBA
2.6 WppanmonanpHble HEPAaBEHCTBA
2.7 IToka3arenbHble U JorapudMuyeckue HepaBeHCTBA
2.8 Tpuronomerpuueckue HepaBeHCTBA
2.9 CucTteMbl U COBOKYITHOCTH YPaBHEHU U HEPABEHCTB
2.10 VYpaBHEeHUs, HEPABEHCTBA U CUCTEMBI C NTApaMeTpamMu
2.11 Marpuiia cuCTEMbI TUHEUHBIX ypaBHEHUN. OnIpeAeuTeb MaTPULIBI
3 OyHKIIMU U TpaduKu




@Oyukiys, crnocoOsl 3amanus GyHkuu. ['paduk Gynkuuu. B3anmHO oOpaTHBIE

>l ¢byukuuu. YétHele 1 HeuéTHbIe pyHKuMu. [leproandyeckue GyHKIUN
OO6nacte ompeneneHuss U MHOXKECTBO 3HaueHW ¢ynkumu. Hymum QyHKImm.
39 [TpomexxyTkn  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIWH.
' MaxkcuMyMbl 1 MUHUMYMbI (yHKIMH. HamOonbliee M HauMeEHbIIee 3HaueHHE
(GYHKLIMU HAa IPOMEKYTKE
313 CrenenHass (QyHKIMSI C HATypaJIbHBIM W IIEJBIM TIOKaszateneM. EE cBoiicTBa u
' rpaduk. CBoWCTBa U TpauK KOPHS 7-Oi CTENCHH
34 Tpuronomerpuueckue GpyHKIIUH, UX CBOWCTBA U TpapUKU
3.5 [Toka3zarenbHas u morapupmMudeckas GyHKINHU, UX CBOMCTBA U rpaduKu
16 Touku paspeiBa. AcumnrTorel rpadukoB ¢yHkuuid. CBolicTBa (QyHKIUH,
' HETPEPHIBHBIX Ha OTPE3Ke
3.7 [TocnemoBaTenbHOCTH, CIIOCOOBI 3aIaHUS TTOCIIETOBATEILHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccun. @opmyia CI0oKHBIX MTPOIEHTOB
4 Havana marematnyeckoro aHanusa
4.1 ITpousBonHas GpyHkiuu. [Tpon3BoIHBIE 2IEMEHTAPHBIX (YHKLIUI
[IpuMeHeHHe TPOM3BOJHONW K HCCIENOBAaHUIO (YHKIMHA HAa MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxosxaeHne HanboIbIero 1 HauMEHbIIEro 3HaueHus! PyHKIUHN Ha
OTpe3Ke
4.3 IlepBooOpaznas. MuTerpan
5 MHoOk€eCTBa U JIOTHKA
5.1 MHoOxecTBO, onepariy Haa MHOXecTBaMu. Jluarpammel Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OmnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 Kombunatopuka
7 I'eomerpus
7.1 @urypsl Ha IIOCKOCTH
7.2 [IpsiMble U TJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena u TOBEpXHOCTH BpalICHUS
7.5 Koopaunatsl 1 BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUIAA YYHEHUKA

* MartemaTuka. Anrebpa 1 Hayana MaTeMaTH4eCKOro aHaiusa, 11 kmacc/
Mep3snsk A.I'., Homuposckuii [.A., [TomsikoB B.M.; mox pengakiueit
[Toponbckoro B.E., O61iecTBO ¢ orpaHUue€HHON OTBETCTBEHHOCTHIO
N3narensckuii ientp « BEHTAHA-T'PA®y; AkiimonepHoe o0111ecTBO
«3narensctBo «IIpocBemienue»

* MaremaTuka. Anrebpa 1 Hauana MaTeMaTH4eckoro ananusa, 10 kmacc/
Mepznsik A.I'., Homuposckuii I.A., [TonsikoB B.M.; o penakuueit
[Tomonbckoro B.E., O611ecTBO ¢ OrpaHMY€HHON OTBETCTBEHHOCTHIO
N3natensckuii nentp «BEHTAHA-T'PA®y; AxkiimonepHoe o0111ecTBO

«I/IBI[EITCJIBCTBO «HpOCBCHleHI/IC))

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

* MatemaTuka. Anrebpa u Hayaina MaTeMaTH4YeCcKoro aHanusa, 10 kmacc/
Mepznsx A.I'., Homuposckuii I.A., ITononckuii B.b., SAxup M.C.; non
penaxuueit [Togonsckoro B.E., O01iecTBO ¢ OrpaHU4€HHONW OTBETCTBEHHOCTHIO
N3narensckuii ientp «BEHTAHA-T'PA®y; AkiimonepHoe o0111ecTBO
«3narensctBO «lIpocBemienue»

* Maremaruka. Anredpa 1 Hauajga MaTeMaTUYECKOro aHanusa, 11 kiacc/

Mepzisax A.I'., Homuposckuit I.A., [Tononckuit B.b., SAxup M.C.; nox



penakiueit [Togonsckoro B.E., O61iecTBO ¢ OrpaHM4eHHON OTBETCTBEHHOCTHIO
Nznarensckuii neaTp « BEHTAHA-T'PA®y; Akiinoneproe o0111ecTBO

«3narensctBo «lIpocBemienne»

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET

P3LL, LIOK
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