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MNOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueOHOT0 Kypca «Airedpa v Hayajla MaTeMaTUYeCKOro
aHanm3a» 0a3oBoro ypoBHs mis obydaronmuxcs 10 —11 kimaccoB pa3paboTaHa Ha
ocHoBe DeniepanbHOro roCyIapCTBEHHOIO0 00pa30BaTEIbHOIO CTaHAAPTA CPEIHETO
obmero oOpa3oBaHHs, C Yy4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUIA,
MPEABIABISIEMBbIX K MaTeMaTHUYeCKOMY OOpa3OBaHMIO, M TPATUIUN POCCUMCKOTO
oOpa3oBanus. Peanuzanusi mporpamMMbl 00€ClEUMBAET OBJIAJCHUE KIIOUEBBIMU
KOMITETEHLIUSIMHM, COCTaBIIAIOIIMMHU OCHOBY JUJISi CaMOPa3BUTHsI M HENPEPBIBHOIO
00pa30BaHusl, LIETOCTHOCTh OOIIEKYIBTYPHOIO, JUYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIHUXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa um Hadama MaTEeMaTHYECKOTO aHAIM3a» SIBISICTCS OJHUM U3
HanOoJiee 3HAYMMBIX B MPOrpaMMe CTapilield IIKOJbI, MOCKOJbKY, C OJHOMU
CTOPOHBI, OH OO0OeCIeYnBaeT HMHCTPYMEHTANbHYIO 0a3y I H3y4YeHUS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYrOll CTOPOHBI, (OPMHUPYET JIOTHUECKOE U
a0CTpaKTHOE MBIIUICHUE YYalllUXCsi Ha YpPOBHE, HEOOXOJIMMOM JUIsl OCBOEHUS
KypcoB HWH(MOpPMATHKH, OOIIECTBO3HAHUS, HCTOPUM, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydJalluecs OBJaJeBAlOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM
HayKH, KoTopas (popMyIupyeT CBOM JOCTHKECHUS B MaTeMaTHIeCKoi (popme.

Kypc anrebpbl n Hauan MaTeMaTHYECKOTO aHajIN3a 3aKJIaJbIBa€T OCHOBY IS
YCHEIIHOTO OBJAJACHUS 3aKOHAMU (U3UKH, XUMHU, OWOJIOTHH, TTOHWMAHHUS
OCHOBHBIX TEHJCHIIMMA OSKOHOMHUKH ¢ OOIIECTBEHHOW JKU3HU, TO3BOJISIET
OPUEHTHUPOBATLCS B COBPEMEHHBIX HH(PPOBBHIX M KOMIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOJh30BaTh WX B MOBCEIHEBHOW XKM3HHW. B TOXe Bpemsi OBIaJICHUE
aOCTpaKTHBIMH W JIOTHYECKH CTPOTHMMH MaTeMaTHYECKUMU KOHCTPYKITUSIMU
pa3BUBAaET YMEHHE HAaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTD
YTBEPKJICHUSI, UCTIOJIH30BaTh 0000IIEHNe U KOHKPETH3aI1I0, a0CTparupoBaHue u
aHAJIOTHIO, (OPMHUPYET KPEaTUBHOE U KPUTHICCKOE MBITIUICHHE. B X01e n3ydeHus
anreOppl W Hadajdl MaTeMaTHYECKOTO aHajn3a B CTapIIeld IIKOJIe ydJalluecs
MOJIYYatOT HOBBIM OMBIT PEMICHWs] TPUKIAIHBIX 337a4, CaMOCTOSTEIHHOTO
MOCTPOEHUSI MaTeMaTUYECKHX MOJCNICH pEeaNbHBIX CUTYalluid W WHTEPIPETAINH
MOJIYYCHHBIX ~ pEIICHUH, 3HAKOMSTCA C  TNpUMEpaMd  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH B TpHpOAE, HAyKe W B HCKYCCTBE, C BBIJAIOIIUMHUCS
MaTEeMaTHYECKUMH OTKPHITHSAMHU U MX aBTOPaMH.

Kypc obGnamaer 3HA4YMTENbHBIM BOCIHUTATEIBHBIM TMOTEHIIUATIOM, KOTOPBIMA
peanu3yeTcsl Kak 4depe3 y4eOHbId MaTepual, CIOCOOCTBYIONMUN (OPMUPOBAHUIO
HAyYHOTO MHUPOBO33PEHUS, TaK U 4Yepe3 crenu(uKy ydeOHOH NesTeTbHOCTH,



TpeOyrolen CaMOCTOSITEIIBHOCTH, aKKypaTHOCTH, IPOJOJIKATEIBHOM
KOHIIEHTPAI[MM BHUMAHHUS U OTBETCTBEHHOCTH 3a MOJYYEHHBINA PE3YIIbTAaT.

B ocHoBe Mmeroauku oO0yueHHs anrebpe M HadalaM MaTeMaTHYECKOTO
aHaJln3a JICKUT ACITeIbHOCTHBIA MPUHIIUIT 00yYEHUS.

CrtpykTypa Kypca «Anredpa u Hayajla MaTeMaTU4YeCKOT0 aHAIN3a» BKIIIOYAET
CIEAYIOIINE COAEPIKATEIIBHO-METOINYECKUE JTUHUU: «HUuciaa U BBIYUCICHUS,
«Dynkuuu U rpapukn», «YpaBHeHHMs U HepaBeHCTBa», «Hawana
MaTeMaTU4YecKoro aHaimsza», «MHoxecTBa M JIoTMKa». Bce OCHOBHBIE
COJIEP>KATEIIbHO-METOIMYECKHE JIMHUM HW3Y4aloTCd Ha MPOTSHKEHUM JIBYX JIET
OoOy4eHHs B CTaplliel IIKOJIe, €CTECTBEHHO JOMOJHSS APYT APyra U MOCTEINEHHO
HAChIIAsCh HOBBIMM TeMaMu W pasjgenamu. J[aHHBIH Kypc  SIBIIIETCS
WHTErPAaTUBHBIM, TIOCKOJIbKY OOBEIUHSET B ce0e colepKaHUE HECKOJbKUX
MaTEMaTUYECKUX JUCUUIUIMH: anredpa, TPUroHOMETpUs, MAaTEMaTUYECKUN aHAIIU3,
Teopus MHOKecTB U Ap. Ilo mepe Toro kak ydwamuecs OBIaJeBalOT Bc€ Oolee
HMIMPOKUM MAaTEMAaTUYECKUM alIapaToM, Y HUX MOCJIEI0BaTENbHO (POPMUpPYETCS U
COBEPILIECHCTBYETCS yYMEHUE CTPOUTH MATEMaTUYECKyI0 MOJENb peaJbHOU
CUTyalluM, TPUMEHATh 3HAHUs, MOJy4YeHHbIE B Kypce «Anredpa U Hayaia
MaTEMaTUYECKOr0 aHaJIn3ay, IJIs PEelIEHUsI CaMOCTOSATEIbHO C(HOPMYIUPOBAHHOU
MaTEeMaTUYEeCKOM 3aJ1a4M, a 3aTEM UHTEPIIPETUPOBATH MTOIYYEHHBIN PE3ysbTar.

ConepxarenpHo-MeTOoaMYECKas JIMHAS «Hucna M BBIYUCIEHUS) 3aBEPIIACT
(dbopMUpOBaHKE HABBIKOB MCIOJIb30BAaHUS JAECUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HAyaTO B OCHOBHOM IKoJie. B crapiieil mikosie ocoboe BHUMaHUE YAEISETCS
(GOpMHPOBAHUIO TPOYHBIX BBIYUCIUTENBHBIX HABBIKOB, BKJIIOYAIOIUX B ce0s
UCIIOJIb30BaHUE PAa3IMYHBIX (OpPM 3amucu JEHCTBUTENLHOTO 4YHCIA, YMEHHE
PAalMOHAIIBHO BBINOJHATh JEHCTBHS C HUMH, J€JaTh IPUKHUIKY, OLIEHHUBATH
pesynbrar. OOyuvaromuecs TMOJy4YarOT HAaBBIKM NPUONMKEHHBIX BBIYUCICHUH,
BBITIOJTHEHUS JCHUCTBUM C YHCIaMHU, 3allMCaHHBIMM B CTaHAApPTHOU (opme,
MCIOJIb30BAHUSI MATEMATUYECKUX KOHCTAHT, OLIEHUBAHMS YUCIIOBBIX BBIPAYKEHUU.

JInaus «YpaBHEHUS UM HEPABEHCTBA» PEAIN3YETCS HAa MNPOTSKEHUU BCETO
oOyueHuss B CTapuiel MIKoJie, TOCKOJbKY B KaXIOM paszfese NporpaMMbl
MPEIYCMOTPEHO PEIIEHNE COOTBETCTBYIOIIMX 3a1ad. OOyuaromuecs: OBIaJeBalOT
pa3IMYHBIMM METOJAMM PEIICHUS IeJIbIX, PalUOHAIbHBIX, WPPALHUOHAIBHBIX,
MOKAa3aTeNbHBIX, JIOTAPUPMHUUECKHMX U  TPUTOHOMETPUUYECKUX  ypaBHEHUH,
HEPaBEHCTB U UX cucTeM. [lorydeHHbIE yMEHUS UCIIOJIB3YIOTCS ITPU UCCIIEIOBAHNUN
(GYHKIMI C MOMOIIBI0 NMPOU3BOIHOM, pElIeHUH MPUKIAAHBIX 3a7ad U 3a7ad Ha
HAaxXOXJE€HUE HauOOJBIIMX M HAUMEHbIIUMX 3HauYeHUW ¢yHKuuMd. JlaHHas
collepKaTelibHasi JIMHUS BKJIIOYaeT B ce0s Takke (OpMUpPOBAHUE YMEHUU
BBIMIOJHATh pacdy€érsl Mo (opmynaM, MpeoOpa3oBaHUs LETbIX, PAUOHATIBHBIX,
UPPALHMOHATIBHBIX U TPUTOHOMETPHUUYECKUX BBIPAKEHUH, a TAKXKE BBIPAKECHHI,



COJEpKalIMX CcTerneHn M Jyorapudmel. brarogaps u3yudeHuio anredOpanveckoro
MaTepyaja NPOUCXOMWUT  JajbHEHIIEe  Pa3BUTHE  AJITOPUTMHUYECKOTO U
aOCTPakTHOTO MBILIUICHUS YyYalluxcs, (OPMHUPYIOTCSI HaBBIKM JEAYKTUBHBIX
paccyxaeHuil, paboOTel C  CUMBOJIBHBIMM  (OpMaMH,  IPEACTaBICHUS
3aKOHOMEpPHOCTE M 3aBUCHUMOCTEW B BHUJE PAaBEHCTB M HEpPaBEHCTB. Auredpa
npeniaraeT 3(PQPEKTUBHbIE WHCTPYMEHTBHI Ui PEIICHUS NPAKTHUYECKUX H
€CTECTBEHHO-HAYYHBIX 3aJa4, HAIJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH Kak
A3BbIKA HAYKHU.

CopepxarenpHo-MeTonyeckass JUHUS «DyHKIUMU U TIpaduKU» TECHO
NIEPEIUIETACTCA C IPYTUMH JINHUAMU Kypca, IIOCKOJIBKY B KAKOM-TO CMBICIIE 3a10aET
MOCJIEIOBATEIbHOCTD U3y4YeHUs MaTtepuana. N3yuenue CTEIIEHHOM,
MOKa3aTeJIbHOM, JOrapuMUUYECKOil 1 TPUTOHOMETPUYECKUX (DYHKIIHMA, UX CBOMCTB
U rpaMKoB, UCIOJIb30BAaHUE (PYHKUMU NIJIs1 pelIeHus 3aad U3 JPYIuX y4eOHBIX
IIPEIMETOB U PEANBHON KU3HU TECHO CBA3aHO KaK C MaTEMAaTHYECKUM aHAJIU30M,
TaKk U C pELICHHMEM ypaBHEHMH U HepaBeHCTB. IIpu 3ToM Oosblioe BHUMaHuUE
yaensercs (OPMUPOBAHUIO YMEHHs BbIpaXaTb (POpMyJIaMH 3aBUCUMOCTH MEXKITY
pa3NUYHBIMU BEJIMYMHAMH, MCCIIEOBAaTh MOJyYEeHHbIE (YHKLIHH, CTPOUTH HUX
rpaduku. Matepuan 3Tol coaepKaTeNbHON JIMHUU HALIEJICH Ha pa3BUTHE YMEHUI
Y HAaBBIKOB, II03BOJSIIOIIMX BBIPAXKATh 3aBUCHUMOCTH MEXAY BEIMYHHAMHU B
paznu4HoOi (opMe: aHATUTHYECKOM, rpaduueckoil U cioBecHo. Ero msyuenwue
CIIOCOOCTBYET Ppa3BUTUIO ANTOPUTMUYECKOTO MBIIUICHUS, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3AILIUK, UCTIOJIb30BAHUIO aHAJIOTHIA.

ConepxarenpHas JinHU «Hadama mareMaTH4eCKOro aHajv3a» I103BOJIAET
CYILECTBEHHO PaCIIMPUTh KPYyr KaK MAaTeMaTUYECKUX, TaK M MPUKIAIHBIX 3aad,
JOCTYMHBIX 00YYaroIIMMCsl, Y KOTOPBIX MOSBISETCS BO3MOKHOCTh UCCIIEI0BATh U
cTpouth Tpaduku (QYHKIUNA, ONpENeNsATh WX HauOOIbIIME W HAUMEHbIIIHE
3HAYEHUA, BBIYUCIATH IUIOMaAH (QUTyp U OOBEMBI Tell, HAXOJIUTh CKOPOCTH H
yCKOpeHHsi TpoiieccoB. JlaHHass cojaepxaTenbHash JUHUS OTKPHIBAET HOBBIE
BO3MOYKHOCTH ITOCTPOEHUS MaTEMaTUYECKUX MOJENEeH peallbHbIX CUTYyalui,
HAXOXKJIEHUS HaWy4dllero peuieHus B MPUKIAIHBIX, B TOM YHUCJIE COLMAIBHO-
HKOHOMHUYECKHUX, 3a7adyax. 3HAKOMCTBO C OCHOBAaMHU MAaT€MaTHYECKOTO aHallu3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (hOPMaIbHO-JIOTUYECKOTO U KPEATUBHOTO
MBILUICHUS, (POPMUPOBAHUIO YMEHHUH pAcClO3HAaBaTh MPOSIBICHUS 3aKOHOB
MaTeMaTUKd B HayKe, TeXHHKe M HcKyccTBe. OOyuaromuecs Yy3HAKOT O
BBIJAIOLIMXCSl PE3YJbTAaTaX, IOJYYEHHBIX B XOAE pPa3BUTHS MAaTE€MAaTHKU Kak
HAyKH, U UX aBTOpax.

ConepxarenpHo-MeToauYecKas TuHUsA «MHOXecTBa U JIOTHKa» B OCHOBHOM
NOCBSLIEHA  3JEMEHTAaM  TEOPHUM  MHOXECTB. T€OpeTMKO-MHOXECTBEHHBIE
IPEICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJBHOW MAaTEMATUKUA U MPEIJIararT



Haubosiee YHUBEPCATbHBIN S3BIK, OOBEIUHSIIONINN BCE pa3ebl MAaTEeMATUKH U €€
IPUJIO)KEHUM, OHU CBA3BIBAIOT Pa3HbIE MAaTEMATUYECKUE IAUCLMUILIMHBI B €IUHOE
nenoe. [loaToMy BaKHO JaTh BO3MOYKHOCTb IIKOJBHUKY IOHHUMAaThb TEOPETHUKO-
MHOKECTBEHHBIH f3BIK COBPEMEHHOM MaTEeMaTHKH M MCIIONb30BaTh €ro JUisl
BBIPAKEHHSI CBOMX MBICIIEH.

B kypce «Anrebpa u Hayanma MaTeMaTHYE€CKOIO aHajIN3a» MPUCYTCTBYIOT
TaK)K€ OCHOBbl ~MAaT€MaTHYECKOrO0  MOJEIHMPOBAaHUSA, KOTOpPbIE MPU3BAHBI
c(OpMUPOBATH HABBIKU ITOCTPOCHUS MOJIETIEN peabHbIX CUTYallUH, UCCIIEOBAHUS
TUX MOJEJIEH C IMOMOIIBIO amnmapara aareOpsl ¥ MaTeMaTHYECKOro aHalu3a U
WHTEPHPETALUN NOJYyYCHHBIX PE3yibTaTOB. Takue 3a/laHds BIUIETEHbI B KayKIbIi
U3 pa3JeNoB MIPOrpPaMMBbI, IIOCKOJIBKY BECh MaTepUa Kypca HIMPOKO MCIIONb3YyeTCs
JUISL peLIeHUs MPUKIAIHBIX 3a1a4. [Ipu pelmeHnn peanbHbIX TPAKTUYECKUX 3a]adu
yyanecs: pa3BUBAIOT HaOJIIOJATENIbHOCTh, YMEHHME HAXOJIUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbcs, HCHOJIb30BaTh AaHAJOTHIO, 0000IIaTh M KOHKPETU3UPOBATH
npobnemy. JlesTeabHOCTh O (POPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIAIHBIX
3aJa4 OpraHU3yeTcs B MPOLECCE M3YYEHHs BCEX TeM Kypca «Anredpa um Hayana
MaTE€MaTUYECKOrO aHaJIU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B ydeOHOM TutaHe Ha HM3y4eHHE Kypca ajreOpbl M Hadajdl MaTeMaTH4YeCKOTrO
aHanu3a Ha 6a30BOM ypOBHE OTBOAUTCS 2 yaca B Henento B 10 kiacce u 3 daca B
Heneno B 11 kmacce, Bcero 3a aBa roja ooOydenus — 170 gacos.



COAEPKXAHUE YYEBHOI'O KYPCA
10 KJIACC

Yucaa 1 BIYMCICHUA

PaunonanpHpie uncia. OOBIKHOBEHHBIE M JECSATHUYHBIE IpPOOHM, MPOLIEHTHI,
OECKOHEUHbIE  NEpPUOAUYECKHME ApoOH. ApudmMernyeckue  omnepamuud  C
palMoOHaIbHBIMU YUCIIAMHU, IPEOOPA30BaHUsI YUCIIOBBIX BbIpaxeHU. [Ipumenenue
IpoOeil 1 MPOLEHTOB JJIsl PEIICHUs MPUKIAJAHBIX 337ad U3 Pa3IMYHBIX OTpacieu
3HAHUU U PEATIbHOM KU3HH.

JeiicTBuTenbHble 4uncla. PalnMOHaNIbHBIE W UPPAUUOHAIBHBIE YHUCITA.

ApudmMernyeckre onepanuu ¢ 1eMCTBUTENbHBIMU ynciaamMu. [IpubmmkEnnbie

BBIYMCIICHUS, IIPABWJIA OKPYIJICHUS, IPUKHJIKA U OLICHKA PE3YyJIbTaTa BIYNCICHUMN.

Crenenp ¢ uensiM  mnokaszarenem. CranpapTHas  Qopma  3amucu
nefcTBUTENbHOrO  4yMcia. Vcnonp3oBaHue moaxonsmied  (Gopmbl  3amucH
JEUCTBUTEIBHBIX YHUCEN Ul PELICHUS IPAaKTUYECKUX 3a4a4 M IIPEIACTaBIICHUS
JTAHHBIX.

ApudmMernuecknii  KOpeHb  HaTypaJbHOW  creneHd.  JledicTBua ¢
apu(pMEeTHYECKUMU KOPHSMHU HaTypaJIbHOM CTENEHHU.

CHHYyC, KOCHHYC W TaHI€HC YMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
apKTAHI€HC YMCIIOBOTO apTyMEHTA.

YpaBHeHMs H HEPABEHCTBA

ToxnaecTBa u TOXK/IECTBEHHBIE TPEOOPa30BAHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKHUX BBIPAKCHUM. OcHOBHBIE
TPUTOHOMETpHUUYECKHE (HOPMYIIBI.

YpaBHEeHHE, KOpEHb YypaBHEHHs. HepaBeHCTBO, pEIIEHUE HEPaBEHCTBA.
Meton UHTEPBAJIOB.

Pelenue uenbix U ApoOHO-pAIMOHANIBHBIX YPAaBHEHUI U HEPABEHCTB.

Pemenne uppanmoHanbHbIX YPaBHEHUN U HEPABEHCTB.

Pemenne TpuroHOMETPUYECKUX YPABHEHUM.

IIprMeHeHne ypaBHEHUM M HEPABEHCTB K PEIICHUIO MAaTEMAaTHUYECKUX 3a1a4
W 33]71a4 U3 Pa3JIMYHbIX 00JIaCTeH HAYKH U PEATHbHOU KU3HH.

DyHKIUU U TPaPUKU

Oynkius, crnocoObl 3amanus  (yskmuu. ['paduk  dysknuu. B3aumuo
oOpaTHbIe (PYHKITHH.

O6nactb omnpeneneHuss 1 MHOXECTBO 3HaueHUN QyHkuuu. Hynmu ¢yHkuumu.
[TpomexxyTkH 3HAaKONOCTOSAHCTBA. UETHBIE M HEUETHBIE (DYHKIIUU.

CrenenHas (pyHKIHS C HaTypaJbHBIM U LIEJIbIM ITOKa3areneM. E€ cBoiicTBa u
rpa¢uk. ColicTBa U rpagK KOpHs N-O CTENEHH.



TpuronoMmerpuueckass OKpPY>KHOCTb, OINPEIAEICHUE TPUTOHOMETPUUECKUX
(GyHKITUH YUCIOBOTO apryMEHTa.

Havajia maTeMaTH4eCKOro aHaJIu3a

ITocnenoBaTenbHOCTH, CITOCOOBI 3aJaHus MOCJIEJOBATEIILHOCTEH.
MOHOTOHHBIC TTOCJICAOBATEILHOCTH.

ApudmMernueckas ¥ TeOMETPUIECKasi MTPOrpeccu. beckoHeuHo yObIBaromas
reoMmeTpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIICH TeOMETpUYECKON
nporpeccun. @opmyia CIOXKHBIX MHPOLEHTOB. VCMOMb30BaHUE MPOTPECCUM IS
pelIeHUs pealIbHBIX 3a]1a4u MPUKIIATHOTO XapaKTepa.

MHoKecTBa U JIOTHMKA

MHokecTBO, omepanuu HaJa MHOXkecTBaMu. Jlmarpammel Ditnepa—BeHHa.
[IpuMeHeHUue TEOPETUKO-MHOKECTBEHHOIO ammapara JJisi OMUCAHUSl peabHbIX
IIPOIICCCOB U SIBJIICHUM, MPU PEIICHUHN 3a7a4 U3 APYTUX YU4eOHBIX MPEIMETOR.

Onpenenenue, TeopeMa, CJI€ACTBUE, 10KA3aTEIbCTRO.

11 KIIACC

Yuciia ¥ BBIYMCICHUA

Harypanbsubie u nensle yncina. [Ipu3Haku 1eIMMOCTH LEIIBIX YHACEIL.

Crenenp ¢ paumoHaIbHBIM NOKa3aTeneM. CBOMCTBA CTEIICHM.

Jlorapudm uncina. JlecssTUUHbIE U HATYpAJIbHBIE JIOTaApU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpazoBaHue BbIpaXXEHH, COACPHKAIIUX JTOrapu(MBbI.

[IpeoOpa3oBaHre BBIpAXKEHHUM, COAEpPXKAIIUX CTENEHU C PalUOHAIBHBIM
MTOKA3aTEIIEM.

[IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

ITokazarenbHbIE YpaBHEHUS U HEPABEHCTBA.

Jlorapugmuyeckue ypaBHEHUS] U HEPABEHCTBA.

CucrteMbl TUHEWHBIX ypaBHEHUH. PelieHne NpuKIaaHbIX 3a7ad ¢ MOMOILbIO
CUCTEMBI JIMHEUHBIX YPABHEHUM.

CucTeMbl 1 COBOKYITHOCTH PallMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne  ypaBHEHUW, CUCTEM W HEPABEHCTB K  PEUICHHIO
MaTeMaTHYECKUX 3aJlad M 3a/ad U3 Pa3IuyHbIX oOJjacTedl HaykKu M peabHOU
KU3HU.

DyHKIUU U TPaPUKU

Oyukuusa.  [lepuoanueckue  pynkiuu. IIpoMexyTkKu  MOHOTOHHOCTHU
bynkuuu. MakcuMymbl 1 MUHUMYMbI (QyHKuuu. Hambonbiiee u HavMeHbllee
3HaYeHHe (PYHKIHUU HA IPOMEKYTKE.

Tpuronomerpuueckue QyHKIMH, UX CBOMCTBA U TpaUKH.

ITokxazarenbHas u norapudpmuyeckas GyHKIUU, UX CBOWCTBA U IPapUKH.



Hcnonb3oBanue rpadukoB (YHKIMA A7 pelICHUs YPaBHEHUN W JIMHEMHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUNA JUIsI WCCIIEIOBAHUS TIPOIECCOB U
3aBHCHUMOCTEH, KOTOpPhIE€ BO3HUKAIOT MPHU PEHICHUH 3a]a4 W3 APYTUX Y4eOHBIX
MPEAMETOB U PEATBHOM KU3HH.

Hayaja MaTeMaTH4eCKOro aHaIM3a

HenpepsiBable hyHKIIMKU. MeToa MHTEPBAIOB JIJIsl pEIICHUS HEPABEHCTB.

[IpousBonnass  dyHkuu. ['eomerpuueckuii W (U3HMYECKUM  CMBICI
MIPOU3BOIHOM.

[IpousBognbie  3yeMeHTapHbIX  GyHKUuA.  Dopmynbl  HaxoXIeHUs
IPOU3BOJHON CyMMBI, IPOU3BEAEHUS U YACTHOTO (DYHKIUH.

[IpuMeHeHre NMPOU3BOJHON K MCCIAEAOBAHHMIO (DYHKIIMIT HA MOHOTOHHOCTb U
skcTpeMyMmbl. Haxoxxaenue HanOoIbIIero 1 HAMMEHbIIEro 3HayeHus: (PyHKIIMU Ha
OTpE3KE.

IIpuMmeHenue NPOU3BOJHOM I HAXOXKACHUS HAWIY4YILIEro pELICHUS B
INPUKIIAIHBIX 3ajJayax, M1 OIpPEACIICHUSA CKOPOCTHM IIpolecca, 3aJaHHOIo
bopmyoii unmm rpaduKoMm.

[lepBooOpaznas. Tabnuia nepBooOpa3HbIX.

WNurerpan, ero reoMeTpuyeckuii W (QU3MYECKH CMbICH. Bbraucienue
uHTerpana no popmyne Hetorona—Jleiionuna.



IIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘I€6HOI‘O nmpecamMcCcTa «Marematuka» JOJIDKHO oOecrneunBaTh
AJOCTHUKCHHC Ha YPOBHC CPCOHCTO 06H16FO 06p330BaHI/IH CICAYIOIHX JIJUIYHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YyJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE pE3yJbTAaThl OCBOEHUS MPOrpaMMbl Y4e€OHOro TMpeaMera
«MareMaTnka» xapakTepUu3yrTCs:

I'paxx1anckoe BOCIIUTAHUE:

c(hOPMUPOBAHHOCTHIO TPAKIAHCKOM MO3UIIMHU 00YUYaIOIIETOCS KaK aKTUBHOTO
M OTBETCTBEHHOTO WI€HAa POCCUUCKOTO OOIIeCTBa, MPEACTAaBICHUEM O
MaTEMaTUYECKUX OCHOBAX (YHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYD, SIBICHHI,
mpolenyp TpakIAaHCKOro obmiecTBa (BBIOOPHI, OMPOCHI W IIp.), YMEHHUEM
B3aMMOJICHCTBOBATh C COIMAJIbHBIMU MHCTUTYTaMHU B COOTBETCTBUU C UX
(GYHKIUSAMY 1 HA3HAYCHHUEM.

[TarpuoTUyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUNUCKON IpaKaaHCKOM UICHTUYHOCTH, YBOXKCHUS K
MPOIIIOMY Y HACTOSIIIEMY POCCUHCKON MAaTEMAaTUKH, IIEHHOCTHBIM OTHOIIEHUEM K
JOCTHXKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKOW MAaTEMAaTUUYECKOW IIKOJIBI,
K HCIOJIb30BAaHUIO ATUX JOCTHXKEHUW B JIPYTMX HayKaxX, TEXHOJOTHUSIX, cdepax
SKOHOMHUKH.

JIyXOBHO-HPaBCTBEHHOT'O BOCITUTAHUS:

OCO3HaHUEM JTyXOBHBIX LEHHOCTEN POCCHICKOTO HapoJa;
c(OpPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHHS, OJTHUYECKOTO  IOBENICHUS,
CBSI3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM JTOCTUKEHUI HAYKHU U JIEATEIIbHOCTBIO
y4€HOT0; OCO3HAHHEM JIMYHOTO BKJIJIa B MOCTPOEHUE YCTOMYMBOTO Oy IYIIETO.

DCTeTUYEeCKOE BOCIIUTAHUE:!

ACTETUYECKUM OTHOIICHUEM K MHPY, BKJIIOUYAs ACTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad4, PEIIEHU, pacCyXJIeHUN;
BOCIIPUUMYHMBOCTBIO K MATEMATUUYECKUM ACTIEKTaM Pa3IMYHbIX BUJOB UCKYCCTBA.

Pur3nyecKOoe BOCIIUTAHUE:

c(hOPMUPOBAHHOCTHIO YMEHHUS TMPUMEHATh MaTEMAaTHYECKUE 3HAHUSA B
WHTEpecax 37J0pOBOTO U 6e30macHOro0 00pasa KU3HHU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3J0pPOBBIO (3I0pOBOE MUTaHUE, COATAaHCUPOBAHHBIA PEKUM 3aHITHH U

OTHbIXa, peryisapHas busnueckas aKTUBHOCTb); bu3nuecKoro
COBEpIIIEHCTBOBAHUS, npu 3aHATUAX CHIOPTUBHO-03/J0POBUTEIBLHON
JESITEIIbHOCTBIO.

TpynoBoe BocniuTaHue:



TOTOBHOCTBIO K TPYAY, OCO3HAHUEM IICHHOCTH TPYIOJIOOUS; HHTEPECOM K
pasnuuHbIM  chepam  MPOQPECCHOHATBHONW  JEATETBbHOCTH, CBSI3aHHBIM  C
MaTEeMaTHKOW W €€ TPUIIOKEHUSMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BHIOOD
Oyaymeir mpodecciu © peamu30BBIBATh COOCTBEHHBIC >KM3HCHHBIC ILIAHBI;
TOTOBHOCTBIO M CHOCOOHOCTBIO K MaTEMAaTHYeCKOMY OOpa30oBaHHUIO U
caM000pa30BaHUI0 Ha TPOTSHKEHWU BCEW JKU3HU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTUICCKUX 3a/1ad MaTeMaTHIEeCKON HapaBIECHHOCTH.

DKOJIOTUYECKOe BOCITUTAHUE:!

c(hOPMHUPOBAHHOCTBIO JKOJOTUYECKONW KYyJIbTYphl, TOHHUMAaHUEM BIIHSHHS
COLIMATbHO-PKOHOMHUYECKUX TPOIIECCOB Ha COCTOSIHHE MPUPOTHOU M COIMATHHON
CpeIpl, OCO3HaHHEM TJ00aTbHOTO  XapakTepa AKOJOTUYECKUX  MpoOIieM;
OpHEHTalMeld Ha TPUMEHCHUE MaTeMaTHYCCKUX 3HAHWUW JUIA PEIICHHs 3a7ad B
00JIaCTH  OKpY)KAloIeH Cpelbl, IUIAHUPOBAHHWS TOCTYNKOB U OICHKH WX
BO3MOYKHBIX MOCJIEICTBUM JIJIS1 OKPYXKAIOIIEH CPEIbl.

[leHHOCTH HAYYHOTO MMO3HAHUS:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAYKH W  OOIIECTBEHHOW TMPAKTHK{, IMOHUMaHHUEM
MaTeMaTHYeCKOW HayKH Kak chepbl YeTOBEYECKON IeATEIBLHOCTH, JTaloB ¢
pPa3BUTUS W 3HAYMMOCTH IS Pa3BUTHUS IUBWIM3AIMHM; OBJIAJICHUEM SI3bIKOM
MaTeMaTUKH W MaTeMaTUYeCKOW KyJIbTypOW KaK CpEJICTBOM IIO3HAHUS MUDA;
TOTOBHOCTBIO OCYIIECTBIISITh TMPOEKTHYI0 M HUCCIEIOBATEIBCKYIO AESTEIbHOCTD
WHUBUTyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yJbTaThl OCBOSHHUS MPOTPaMMbl yU4eOHOTO MpeaMera
«MaremaTtuka XapaKTepU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMH
HO3HABAMEIBHBIMU ~ OCUCMBUAMU,  VHUBEPCAIbHOIMU — KOMMYHUKAMUBHBIMU
OeticmeusMU, YHUBEPCANbHBIMU PeCYNAMUBHBIMU OeUCTBUIMU.

1)  Vuusepcanvmuvie  nosnasamenvmvle — Oelicmeus, — 00ecneuusaom
Gdopmuposarue 6a308bIX KOSHUMUBHBIX NpoOyeccos obydarouuxcs (oceoerue
Memo008  NO3HAHUSL  OKPYHCAlowe2o0  Mupa;,  HpUMeHeHue  J02UYeCKUXx,
UCCTIe008aMeNbCKUX ONepayuli, yMeHut pabomams ¢ ungopmayueti).

bazoBrle 1ornyeckue AeUCTBUS:

e BBIABISITh M XapaKTEPH30BaTh CYIIECTBCHHBIC IPU3HAKK MATEMATHYCCKUX
O0BEKTOB, TOHATHN, OTHOIICHWH MEXIy MOHITHAMH; (POpMyIHpoBaTh
OTIpEJICICHUs] ~ MOHATUN; YCTAHABIMBATH  CYIIECTBEHHBIH  TPHU3HAK
Kiaccu(ukanuu, OCHOBAaHWS Il OOOOIIEHUS W CpPaBHEHUS, KPHUTEPUU
MPOBOJAMMOTO aHAJIN3a;



BOCIPUHUMATh, (QOPMYIUPOBATH W  MIPEOOpPA3OBBIBATh  CYXKICHUS:
YTBEpAUTENIbHbIE W OTpULIATENbHBIE, €AUHUYHBbIE, YacTHblE M OOLIUE;
YCIIOBHBIE;

BBIBIITH ~ MAaTEMAaTHMYECKUME  3aKOHOMEPHOCTH,  B3aUMOCBSA3UM U
OpOTUBOpEUMs. B (pakTax, AAHHBIX, HAOMIOACHUAX M YTBEPIKICHUSX;
npemjiaraTb  KpUTEpUM  JUIL  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNI;

JienaTh BBIBOJBI C HMCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M
VWHIYKTUBHBIX YMO3aKJIFOUCHHM, YMO3AKIIFOUCHHI 110 aHAJIOTUH;
IIPOBOJUTH CaMOCTOSITEIIBHO JI0Ka3aTeJIbCTBA MaTEeMaTUYECKUX
YTBEPKJIACHHUN (IIPSIMBIE U OT MPOTUBHOIO), BBICTPAUBATH apryMEHTALUIO,
NPUBOJUTH MPUMEPBl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYKJI€HUS U BBIBOJBL;

BBIOMpATh CIOCO0 penieHust ydyeOHOM 3a1ayu (CpaBHHBATh HECKOJIBKO
BApUAHTOB peEUIeHMs, BBIOMpaTh Hauboiee NOAXOMAMMUNA C y4ETOM
CaMOCTOSITEJILHO BBIJICIEHHBIX KPUTEPUEB).

Bba3oBrie ncciienoBaTelIbcKue JSUCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOPEUHE, MPOOIEMYy,
yCTaHaBJIMBAaTh HUCKOMOE€ W  JlaHHOe, (OPMHpPOBATH  THUIOTE3Y,
apryMEHTHUPOBATh CBOIO IMO3UIINIO, MHEHUE;

IPOBOIUTH CaMOCTOSITEIIBHO CIUTAaHWUPOBAHHBIN AKCTICPUMEHT,
UCCJICIOBAHUE TI0 YCTAaHOBJICHHIO OCOOCHHOCTEH MaTEeMaTUYECKOTO
Oo0BEKTa, SBJICHHS, TPOIECCA, BBISBICHUIO 3aBHCUMOCTEH MEXIy
00BEKTaMH, SBICHHUSIMH, TIPOIECCAMU;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH O0OOIIEHUSI U BBIBOJBI MO pe3yJibTaTam
IPOBEAEHHOTO HAOIONCHUSA, WCCIIEIOBaHMS, OIEHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IIICHMIA;

MPOTHO3UPOBATh BO3MOXKHOE DPA3BUTHUE TPOIECCA, a TAKXKE BBIIBUTATH
MIPETNOJI0KEHUS O €T0 PA3BUTUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ undopmanuei:

BBISIBJIATH Je(PUINUTH MHPOPMAIMK, TaHHBIX, HEOOXOAUMBIX IJIsi OTBETA
Ha BOIIPOC U JJISl pEeLICHUS 3a4a4u;

BbIOMpaTh  MHGOpPMALUMI0O U3  MCTOYHUKOB  Pa3jIMYHBIX  THUIIOB,
aHaJIM3UpPOBaTh, CUCTEMATHU3UPOBATh M MHTEPHPETUPOBATH MH(POPMAIUIO
Pa3IMYHBIX BUIOB U (hOPM TIPE/ICTABICHHUS,

CTPYKTYpUPOBaTh MH(OPMAIIUIO, IPEICTABIATE €€ B Pa3IMYHbIX (opMmax,
WLTIOCTPUPOBATH TpaPUUECcKH;



e OIICHUBATH HaJEKHOCTD uHbOopMaIuu 110 CaMOCTOSITEILHO
c(hOpPMYIUPOBAHHBIM KPUTCPHSIM.

2)  Vuusepcanvuvie KOMMYHUKamMUGHble Oclicmeus, 0becneuusaom

CchOpMUPOBAHHOCMb COYUATLHBIX HABLIKOS 0OYUAOUUXCAL.

OO0urenue:

e BOCIPUHUMATH U (POPMYJIHPOBATH CYXKICHUS B COOTBETCTBUH C
YCIIOBUSIMHU | TICJISIMH OOIICHHUS; SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO
TOYKY 3PCHHSI B YCTHBIX W IMHUCBMEHHBIX TEKCTaX, JIaBaTh MOSCHECHHS II0
XOJy PEIICHUS 3a]]a4l, KOMMCHTHUPOBATH MTOJYUCHHBIA PE3yNbTaT;

e B X07¢ 00CYXXJICHHS 3a7aBaTh BOIIPOCHI IO CYIIECTBY 00CYK/IaeMOM TEMBI,
npoOJIeMbl, pelaeMon 3aJ1auu, BhICKa3bIBaTh UJICH, HAIlEJICHHBIC Ha TIOMCK
peIeHus; COTOCTABIATh CBOM CYXKACHHS C CYXICHUSIMH JPYTHX
YYaCTHHKOB JHaiora, OOHApPY)KHWBATh Pa3INuie W CXOJICTBO ITO3WIIMHA; B
KOPpEeKTHOU popme hopMyTMpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHUS;

e TINPEACTABIATH  PE3yJbTaTbl  pELICHUs  3aJadd,  SKCIIEPUMEHTA,
UCCJIEIOBAHMSI,  TMPOEKTa;  CaMOCTOSITENIbHO  BbIOMpath  ¢opmar
BBICTYIUICHUS ¢ YYETOM 3a7]a4 MPE3EHTALIMU U OCOOCHHOCTEN ay AUTOPUH.

CoTpyIHHYECTBO:

e IOHMMATh W  UCIOJb30BaTh  NPEUMYIIECTBA  KOMAaHJHOM  H
WHAMBHUIyaJIbHOM paOOThI MPHU pellIeHNH Y4eOHbIX 3a/1a4; MPUHUMATh 1IeJb
COBMECTHOM JEATENbHOCTH, IUIAHUPOBAaTh OPraHU3alHI0 COBMECTHOM
paboThl, pacnpeaensTh BUAbl padoT, JOrOBapUBaTHCS, 00CYKIaTh MPOLIECC
U pe3yibTaT paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;

e Y4acTBOBATh B IPyNIOBBIX (hopmax padoThl (00CYyKaeHUs1, 0OMEH MHEHHI,
«MO3TOBBIE HITYPMbBD» U HWHBIE); BBIIOJHATH CBOIO YacTh pabOTHI U
KOOPJIMHUPOBaTh CBOM JIEUCTBUS C JIPYTMMH 4YJ€HaMH KOMAaHJbI;
OLICHMBATh Kauye€CTBO CBOEr0 BKJaJa B OOUIMH MPOAYKT MO KPUTEPHSIM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Vuusepcanonvie  pezynamueHble Oeticmaus, obecnequsarom
dopmuposanue cCMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCMIL.
Camoopranuzanusi:

COCTABJISITH IJIaH, aITOPUTM PEIICHUS 33]1a4H, BHIOMPATh CIIOCOO PEIICHHUS C
y4€TOM HMMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MHGpOpMAIUK.

CaMOKOHTPOJIb:

e BIIQJICTh HAaBbIKAMM TMO3HABATEIbHOM peQIeKCUU KaK OCO3HaHUsA
COBEPILIAEMBIX JEHCTBUN M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIQJE€Th CIOCOOAMHM  CaMONPOBEPKH, CaMOKOHTpOJII IIpouecca W
pe3yJibTaTa peleHusl MaTeMaTU4eCKON 3a/1a4H;



e MPEABUACTH TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTb INpPHU PELICHUU
3a7a44, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
00CTOATENbCTB, JaHHBIX, HAHIEHHBIX OIINOOK, BBISIBJICHHBIX TPYAHOCTEH;

e OIICHMBATh COOTBETCTBHE pe3yJbTaTa LEIU M YCIOBUSAM, OOBSICHATH
IIPUYUHBI JTOCTWKCHUSA WU HEIOCTHIKEHUs PEe3yJIbTaTOB JESATEIbHOCTH,
HAXOAHTh OIMIMOKY, TaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

ITPEAMETHBIE PE3YJ/IBTATDBI

OcBoenne yueOHOTro Kypca «Anredpa U Hayajia MaTEMaTHUYECKOTO aHAJIA3a
Ha YPOBHE CpEIHEro o0miero oOpa3oBaHUs JOJKHO OOECIEYUBATH JOCTHUKEHUE
CJIEIYIOUTUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

10 KJIACC

Yuciia ¥ BBIYMCICHUA

OneprpoBaTh NOHATHUAMU: PALNMOHAIBHOE W JIEWCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAs U JECATUYHAS APOOb, MPOLICHTHI.

BeinonuaTe  apudMeTHyYECKHEe ~— ONepaldd C  PAlMOHAJIBHBIMU U
JNEUCTBUTEIIbHBIMU YUCIIAMH.

BoinonHaTe npuOIMKEHHbBIE BBIUYMCIICHUS, UCIIONB3YS MpaBUila OKPYTJICHUS,
JIeTIaTh MPUKUIKY U OLIEHKY pE3yJIbTaTa BEIYMCICHUN.

OneprpoBaTh MOHATHUSMH: CTENEHb C LEJIBIM IIOKAa3aTelieM; CTaHAapTHas
dopma 3amMcu JEHCTBUTEIBHOTO 4YHCIA, KOPEHb HATypajJbHOW CTEIEHHU;
UCIIOJIb30BaTh MOAXOAILYI0 (POPMY 3alUCH IEHCTBUTENBHBIX YNCEN AJIsl PEIICHUs
IIPAKTUYECKUX 3a/1a4 U IIPEACTABIICHNS TAHHBIX.

OneprpoBaTh NOHIATUSAMU: CUHYC, KOCUHYC M TaHI€HC IPOU3BOJIBHOTO YTJIA;
WCITIOJIB30BAaTh 3aMKMCh MPOU3BOJILHOTO yIila Yepe3 00paTHbIE TPUTOHOMETPUYECKUE
byHKIINN.

YpaBHeHUs U HEPABEHCTBA

OnepupoBarh MOHATHUSAMU: TOXKIECTBO, YPABHEHWE, HEPABEHCTBO; LEJOE,
palMOHAIBHOE, UPPALMOHATIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPHUYECKOE
YPaBHEHHUE;

BoinmonusaTe npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUN U peuiaTh
TPUTOHOMETPUYECKHUE YPABHEHUS.

BoinonHsaTh npeoOpa3oBaHUs I1ENbIX, PAMOHAIBHBIX M HPPALMOHAIBHBIX
BBIDQKEHW W  pemaTh OCHOBHBIE THUIBI  LENbIX, PALNUOHAIBHBIX H
VPpaLMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

IIprMeHATh ypaBHEHUSI M HEPABEHCTBA JJI PELICHUS MATEMATHYECKUX 3a7a4
W 3371a4 U3 Pa3IMYHBIX 00JacTel HAyKH U PeasIbHOM KU3HU.



MonennpoBaTh peaibHbIE CUTyalldd Ha S3bIKE airedpbl, COCTaBIAThH
BBIPQXCHUS, YpPAaBHEHUS, HEpPABEHCTBA 110 YCJIOBHMIO 3aJlayM, MCCIIEI0BATh
IOCTPOEHHBIE MOJIENIU C UCITOJIb30BAHUEM alIapara ajreOphl.

DyHKUUM U TPaPUKH

OmnepupoBaTh NOHATUAMHU: (QYHKIUS, CIOCOOBI 337aHUs (QPYHKIMH, 00JIacTb
OINpENENEHUs] M MHOXECTBO 3HAueHUN QYHKIUM, rpapux (yHKIUH, B3aUMHO
oOpaTHble PYHKIINU.

OnepupoBaThb TOHATUAMHU: UYETHOCTb M HEYETHOCTh (YHKIUH, HYIU
(GYHKIIUH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonp3oBath rpaduku GyHKIUN I pEIICHUS YPABHEHUI.

CtpouTh 1 4uTaTh TpaUKu JTUHEHHON (PYHKIMU, KBAAPATUYHON (PYHKIIMH,
CTENEHHOW (PYHKIUU C LIEJIBIM MIOKA3aTEeJIEM.

Hcnonp3oBath rpaduku (QYHKUMA JUIsI  HMCCIEAOBAaHUS IPOLIECCOB MU
3aBHUCUMOCTEN NpU peuIeHUH 3ajad U3 JPYruX y4eOHbIX NMPEAMETOB U PEaJbHOU
KU3HU; BbIpaXaTh (OpMyJIaMHU 3aBUCUMOCTH MEXAY BEJIMUYUHAMM.

Havana mareMaTH4ecKoro aHajmsa

OnepupoBarh MOHATUAMM: MOCIEAOBATEIIBHOCTh, apu(pMeTHdYecKas U
T€OMETPUYECKAsl POTPECCUMU.

OnepupoBarh MOHATUSAMH: OECKOHEYHO YyOBbIBAIOIIAs T€OMETpUYECKas
mporpeccusi, cyMMa 0€CKOHEYHO YOBIBAIOIIEH T€OMETPHUUECKOM MPOTPECCHUHU.

3aaBaTh MOCJIEI0BATEILHOCTH Pa3IMUHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA MOCIEN0BATENLHOCTEN U MPOrpeCcCUid Uisl pelieHus
peanbHbIX 3a7a4 IPUKIIAJHOTO XapaKTepa.

MHoKecTBa M JIOTHKA

OnepupoBath MOHATUSMU: MHOXKECTBO, ONIEPAIIMHN HAJl MHOKECTBAMHU.

Hcnons30BaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapar Uil ONHCaHHUs
peanbHBIX NPOLECCOB U SABJICHWM, NMpU PEHIeHUH 3a7a4 M3 APYruX Yy4eOHbIX
PEIMETOB.

OnepupoBarb  MNOHATHIMMU: ONpeleNeHnue,  TEeopema,  CIEICTBHE,
JI0Ka3aTeIbCTBO.

11 KIIACC

Yucjaa v BLIYUCTICHUS

OnepupoBaTh TMOHSATUAMHU: HATypajJbHOE, IE€JI0€ YHCJO; HCMNOJIb30BaTh
MPU3HAKU JICJIMMOCTH LEJIbIX YUCEN, PA3JIOKEHUE YHCIIa Ha MPOCTHIE MHOXUTEIU
JUTS pEIIECHUS 3a]1a4.

OrniepupoBatTh MOHATHEM: CTEIIEHb C PALIMOHAJIBHBIM IMOKA3aTEIIEM.

OnepupoBaTh MOHATUAMU: JIOTapu(pM 4YHUCIIa, TECATUYHBIC U HATypabHBIC
JoTapu(MsbI.



YpaBHeHMs U HEPABEHCTBA

[IpuMeHATh CBOWCTBA CTENEHH JUIsl NPeoOpa3oBaHUs  BBIPAKEHUI;
OIIEpUPOBAaTh MOHATHIAMH: IOKA3aTEIbHOE YPaBHEHHE W HEPABEHCTBO; pEIIATh
OCHOBHBIE TUIIBI II0KA3aTEIbHBIX YPABHEHUI U HEPABEHCTB.

BeinonHATe mpeoOpa3oBaHUs  BBIPAXKEHWM, COJEp)KalUX Jorapu@msl;
ONEPUPOBATh NOHATHUAMHU: JIOTAPUPMHUUECKOE YPAaBHEHUE U HEPABEHCTBO; PEILATh
OCHOBHBIE TUIIBI JOTapU(PMUUECKUX YPABHEHHI U HEPABEHCTB.

HaxonuTs pemeHns NpoCcTeUINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NMOHATHAMH: CHCTEMA JIMHEWHBIX YPAaBHEHUM U €€ pelicHUE;
WCIIOJIB30BATh CUCTEMY JIMHEHHBIX YPAaBHEHUN IS PEIICHUS IPAKTUYECKUX 3a/1a4.

HaxomuTe pemieHnss NpoCTENIMX CUCTEM U COBOKYITHOCTEW PAallMOHAIBHBIX
YPaBHEHHUU U HEPABEHCTB.

MonennpoBaTh peajbHble CUTyallUM Ha f3bIKE anreOpbl, COCTaBIATh
BBIDAXXECHUs, YPaBHECHHUS, HEPAaBEHCTBA W CHUCTEMBl II0 YCIOBHUIO 3a1ayH,
UCCJIEIOBATh MOCTPOCHHBIE MOJIEIIN C UCIIOJIb30BAHUEM alllapara aiareopsl.

DOyHKUMHU U TpaduKu

OnepupoBarh  MOHATUAMH: HEpUOAUYECKAs  (DYHKIUS, MPOMEKYTKH
MOHOTOHHOCTH (PYHKIMH, TOYKH OJKCTpeMyma (QYHKUWH, HauOOJbIIee U
HauMEHbIllee 3HA4eHHUsd (QYHKIUUM Ha MPOMEXYTKE; MCIONb30BaTh HUX JUIA
UCCIen0BaHus PYHKITUH, 3aJJaHHON rpaduKOM.

OnepupoBarh MOHATUSIMH: TpaUKK IMOKA3aTENbHOW, JOTapupMUUYECKOU U
TPUTOHOMETPUUECKUX (YHKUUNA; U300paxaTh UX Ha KOOPAUMHATHOW MIIOCKOCTH U
MCIIOJIb30BaTh I PELLICHNs] YPABHEHUN U HEPABEHCTB.

N300pakaTh HA KOOPJIWHATHOM TMJIOCKOCTH TpadUKu JTUHEHHBIX YpaBHEHUU
Y UCIIOJIb30BaTh UX I PELICHUs CUCTEMBI JINHENHBIX YPaBHEHUM.

Ucnonp3oBath rpaduku (QYHKUMA JUIsI  HMCCIEAOBAaHUS MPOLIECCOB MU
3aBUCUMOCTEN U3 IPYTUX YUYEOHBIX JUCIUIUIMH.

Hayajia MaTeMaTH4eCKOIo aHaJIM3a

OnepupoBaTh MOHATUSMU: HEMpepbIBHAs (YHKIUS; MPOU3BOIHAS (QYHKIUY;
UCITOJIb30BaTh FT€OMETPUUYECKUM M (PU3UUECKHUI CMBICI POU3BOJHON IJIs1 pelIeHUs
3ajay.

HaxoauTs npon3BoAHbIE 2IEMEHTAPHBIX (PYHKIIHMMA, BBIYUCIISATH IPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (QYHKITHIA.

Hcnonp30BaTh MPOU3BOIHYIO AJISl CCIEIOBAaHUS (DYHKIIMU HA MOHOTOHHOCTD
U DKCTPEMYMBbI, IPUMEHSTh Pe3yJIbTaThl UCCIEIOBAHUS K TOCTPOEHUIO IPAPUKOB.

Hcnonp30BaTh NPOU3BOAHYIO MU HAXOXKJICHHMS HAWIYYIIETO PELICHUS B
IIPUKJIAJAHBIX, B TOM YUCIIE COLMAIbHO-3KOHOMUYECKUX, 3a1a4ax.

OnepupoBaTh MOHATUSMHU: TEPBOOOpa3Hass W UHTErpall; I[OHUMATh
reoMeTpruecKuil U GU3NUYECKUN CMBICT UHTETrpaa.



Haxonute mepBooOpasHbie dleMEHTapHBIX (YHKIIHNA, BBIYUCISATH WHTETPAI
o ¢popmyne Herorona—JleliOuuia.

Pemate mpukiagHbie 3a/1a4u, B TOM YHCJIE COIMATIBHO-IKOHOMHYECKOTO H
bu3NYECKOro XapakTepa, CpeICTBAMU MAaTEMaTHIECKOTO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosaunyecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posBbie)
n/n NPOrpamMMbl Bcero Kontpoaenvie | Ipakrireckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypes:
MHoOxecTBa pallMOHATIBHBIX U
1 JICHCTBUTEbHBIX YUCEN. PalnoHaIbHBIE 14 1
ypaBHEHUS U HEPABEHCTBA
5 Oyuknun u rpaduku. CTENeHb ¢ IETBIM 6 1
MOKa3aTeleM
3 Apudmerndeckuii KOpeHb N—O# CTETICHHU. 18 1
UppanmonanbHpie ypaBHEHUS U HEPABEHCTBA
DopMyiibl
4 TpuronoMeTpun.TpuroHomMmerpuyeckue 22 1
ypaBHEHUS
5 [TocnenoBarenbHOCTH U IPOTPECCUU 5
5 [ToBTOpenue, 06001IeHIE, CHCTEMATU3AIUS 3 1
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KITACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
n/n MPOrpaMmbl Bcero Kontpoapueie | Ipakruueckue oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchl
CrerneHb ¢ pallMOHATBHBIM ITOKa3aTeIeM.
1 [TokazarensHas pynkuus. [lokasarenpHbie 12 1
ypaBHEHUS U HEPABEHCTBA
Jlorapudmuueckas QyHKIHUS.
2 Jlorapugmuueckue ypaBHEHUS U 12 1
HEepaBEHCTBA
TpuronomeTrpuyueckre GyHKIMNA 1 UX
3 rpa¢uku. Tpuronomerpuueckue 9 1
HEpaBEHCTBA
4 [TponsBoanas. [IpumeHenre npon3BoOHON 24 1
) WNurerpan u ero npuMeHeHUs 9
6 CucreMsl ypaBHEHUN 12 1
7 HatypanbHble 1 1ienbIe unca 6
8 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AITUS 18 5
3HAHWH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 7 0







IHOYPOYHOE IIVTAHUPOBAHUME
10 KITACC

KosanuyecrBo yacos DJIEKTPOHHbBIE
Ne ara ugposbie
/i Tema ypoka Beero Kontpoububie | IlpakTnueckue fl[3yqennﬂ :)Iﬁ:)l:ll;OBaTe.]Ibele
padoThI padoThI pecypesI
MHOX€eCTBO, Onepanuy HajJ MHOKECTBAMM. 1
Huarpammel Ditnepa—Benna
Pannonanehblie yncia. OObIKHOBEHHBIE U
JECSITUUHBIE JPOOU, TPOLIEHTHI, 1
OeCKOHEeUHbIE IEPHOANYECKIE JPpOoOH
ApudmeTrueckue ornepaium ¢
palOHaIbHBIMU YHCIAMH, 1
peoOpa3oBaHuUs YUCIIOBBIX BBIPAXKEHUIN
[Tpumenenue apoGeil ¥ NPOLEHTOB ISt
penIeHus NPUKIAAHBIX 331a4 U3 Pa3IUIHBIX 1
oTpacieil 3HaHUW U PEAIbHOW KU3HU
[Ipumenenue apobeii U NPOLEHTOB 1JIs
pelIeHns TPUKIAJHBIX 331a4 U3 pa3IU4YHbIX 1
OTpacjeil 3HaHUW U PEAIbHOU KU3HU
JelictBuTensHble yncia. PannoHanbHbie 1 1
UppalMOHATILHBIE YKCIIa
ApudmeTrrueckue ornepaum ¢ 1
NeHCTBUTENbHBIMH YHCIIaMU
[TpubnnxEHHbBIC BEIYUCICHUS, IPABUIIA
OKpPYTJIEHMS], MPUKUIKA U OLIEHKA 1

pe3yJibTaTa BEIYMCIEHUN




ToxxmecTBa U TOXKIECTBEHHEIE

o npeoOpa3oBaHUs
10 VYpaBHeHUe, KOPEHb YPaBHCHHS
11 HepaBeHncTBo, penieHrne HepaBeHCTBa
12 Merona HHTEpBaIOB
13 Pemienue nenpix U IpoOHO-pAIIIOHATBHBIX
ypaBHEHU U HEPABEHCTB
Kontponbhas padora o reme "MHOKecTBa
14 paIOHAaTIbHBIX U JCHCTBUTEIBHBIX YHCEI.
PanmonansHble ypaBHEHUs U HEPABEHCTB"
15 OyHKIMS, CIOCOOBI 3aJaHUST (PYHKIIHH.
B3anmHuo obparHbie GyHKINN
I'paduk pynknuu. O6nacTe onpeneeHus u
16 MHO>K€CTBO 3HaueHuil ¢pyHkuuu. Hymnu
¢dbynkuuu. [IpoMexxyTKH 3HAKOTIOCTOSTHCTBA
17 YérHble 1 HeUETHBIE (PYHKLINU
CreneHp ¢ LeNbIM [TOKa3aTeseM.
18 CrannaptHas popma 3anucu
JNIEUCTBUTEIILHOIO YHCIIa
Hcnonb3oBanue noaxosiend opMsbl
3aITUCH JICHCTBUTEBHBIX YUCEI IS
19 peIIeHUs TPAKTHYECKHX 3a7a49 U
MpeaCcTaBIeHHs JaHHbIX. CTereHHas
(GYHKIUS C HATYpaITbHBIM U IIEITBIM
nokazaresneMm. Ee cBoiicTBa u rpaduxk.
Kontponbras padora mo teme "CreneHHas
20 (GYHKIUS C HATYPATBHBIM U TICITBIM

noka3areneM. E€ cBoiicTBa u rpadux"




Apudmernieckuil KOpeHb HATYpAIbHOM

21
CTEIIEHU

29 ApudmeTrndeckuii KOpeHb HaTypaJIbHON
CTEIIEHU

23 CaoiicTBa apu(hMEeTHIECKOTO KOPHS
HaTypaJbHOM CTENEHU

24 CaoiicTBa apu(hMETHIECKOTO KOPHS
HaTypaJbHOM CTENEHU

o5 CaoiicTBa apu(hMETHIECKOTO KOPHS
HAaTypaJbHOM CTENIEHU

26 JleiicTBus ¢ apuMeTHIECKUMU KOPHSIMU
N—oil cTeneHun

97 JleiicTBHsI ¢ apu)METHUSCKUMU KOPHSIMH
N—OM CTeNeHU

28 JleiicTBus ¢ apuMeTHIECKUMU KOPHAMU
N—OM CTeNeHU

29 JleiicTBus ¢ apuMEeTHIECKUMU KOPHSIMHU
N—Ol cTeneHn

30 JleiicTBus ¢ apuMeTHIECKUMU KOPHSIMHU
N—ol cTeneHn

31 Pelrenue nppalioHanbHBIX YpaBHEHUN U
HEPaBEHCTB

32 Pemenue nppanyoHanbHbIX YPaBHEHUN U
HEPaBEHCTB

33 Pelrenue nppalioHanbHBIX YpaBHEHUN U
HEPaBEHCTB

34 Pemenue nppanyoHaabHbIX YpaBHEHUN 1

HEPaBEHCTB




Pemenue nppannoHanbHbIX YpaBHEHUN U

35 1
HEPaBEHCTB

36 CBoiicTBa 1 rpaduK KOpHS N-OW CTENEHU

37 CaoiicTBa 1 rpaduK KOpHS N-Oi CTENCHH
KonTtposnsHas paborta no reme

38 "ApudmeTrndeckuii KOpeHb N—Oi CTETICHHU. 1
HppaunoHanbHble YpaBHEHUS U
HepaBeHCTBa"

39 CuHyc, KOCHHYC ¥ TAaHT'€HC YUCIIOBOTO 1
apryMeHTa

40 Cunyc, KOCUHYC U TAHT€HC YHUCIIOBOTO 1
aprymMeHra

41 ApKCHHYC, apKKOCHHYC ¥ apKTaHTE€HC 1
YHCIIOBOTO apryMeHTa

42 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC 1
YHCIOBOTO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,

43 onpeieJIeHue TPUTOHOMETPUUECKHIX 1
(GyHKIMI YMCIOBOTO apryMeHTa
Tpuronomerpuveckast OKpyXHOCTb,

44 onpeeIeHNuE TPUTOHOMETPHUECKUX 1
(GyHKIUI YMCIOBOTO apryMeHTa

45 OCHOBHBIE TPUTOHOMETPHYECKHE (HOPMYJIIbI 1

46 OCHOBHbBIE TPUTOHOMETPHUECKUE (HOPMYJIBI 1

47 OCHOBHBIE TPUTOHOMETPHYECKHE (HOPMYJIIbI 1

48 OCHOBHbBIE TPUTOHOMETPHUECKUE (DOPMYJIBI 1

49 IIpeoOpa3oBaHue TPUTOHOMETPUIECKUX 1

BBIPAKCHUIN




[Tpeobpa3oBaHue TPUTOHOMETPHYECKHUX

50 . 1
BBIpQ)KEHU I

51 IIpeoOpa3oBaHue TPUTOHOMETPUUECKUX 1
BBIpOKEHU I

59 [IpeoOpa3oBaHue TPUTOHOMETPUIECKUX 1
BBIpQ)KEHU I

53 [IpeoOpa3oBaHue TPUTOHOMETPUIECKUX 1
BBIPAYKEHU I

o4 Pemenne TpuroHOMETpUYECKUX YpaBHEHUN 1

55 Pemennie TpUroHOMETPUYECKUX YpaBHEHUIA 1

56 Pemenne TpuroHOMETpUYECKUX YpaBHEHUMN 1

57 Pemennie TpUroHOMETPUYECKUX YpaBHEHUIA 1

58 Pemenne TpuroHOMETpUYECKUX YpaBHEHUI 1

59 Pemennie TpMroHOMETPUUYECKUX YPaBHEHHUN 1
KonTponbhast pabota o teme "®@opmyisl

60 TPUTOHOMETPHUH. TPUTOHOMETPUYECKHE 1
ypaBHeHus"
[TocnemoBaTenbHOCTH, CIIOCOOBI 3aaHUS

61 nocyeoBaTeIbHOCTeH. MOHOTOHHBIE 1
MOCJIeIOBATEIPHOCTH
Apudmernyeckas u reoMeTpudecKas

62 nporpeccuu. Vicnonb3oBaHue mporpeccun 1
JUTSL PEIICHUsT PeaTbHBIX 33134
MPUKIIQJHOTO XapaKTepa
beckoneuHo yObIBaloIIas reoMeTpuyecKast

63 nporpeccusi. Cymma 0€CKOHEUHO 1
yOBIBarOIIEH T€OMETPUIECKON MPOTPECCUH

64 @opMyiia CI0KHBIX IIPOLIEHTOB 1




65 dopMyia CI0KHBIX TIPOIIEHTOB 1
O0o001enre, cucTeMaTU3alMs 3HaHUH 3a
66 Kypc areOphbl U Ha4ajl MaTeMaTHYECKOTO 1
ananuza 10 kmacca
67 HToroBast KOHTpOJIbHAs paboTa 1
O0001enue, cucTeMaTH3alusI 3HaHUH 3a
68 Kypc anredpbl U Hayall MaTeMaTUYEeCKOTO 1
ananusa 10 kimacca
OBILIEE KOJIMYECTBO HACOB I1O 68

[TPOT'PAMME




11 KITACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acosB

Bcero

KonTpoabHbie
padoTshI

IpakTuyeckue
padoThI

Jara
U3y4YeHUS

JIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

CreneHs ¢ palrOHaJIbHBIM IIOKA3aTCJIEM

CBoiicTBa CTENIEHU

[IpeoOpa3oBaHue BRIPAKECHUM, COACPKAIIUX
panrOHAIbHBIC CTEICHH

[IpeoOpazoBaHue BRIpAKCHUM, COACPKAIIUX
panrOHAIbHBIC CTETICHH

[Ipeobpa3oBaHue BeIpaXXEHUA, COAEPKAIIUX
palMoHaIbHBIE CTEIICHU

Iloka3zaTennHBIC YpaBHCHUA U HEPABCHCTBA

IlokazaTenbHBIC YpPaBHCHHUA U HCPABCHCTBA

Iloka3zaTennHBIC YpaBHCHUA U HEPABCHCTBA

©O©| 00| N

IlokazaTenbHBIC YPaBHCHHUA U HCPABCHCTBA

Iloka3zaTennHBIC YpaBHCHHA U HEPABCHCTBA

L e

11

IToka3zarenbHas pyHKIHMSA, €€ CBOHCTBA U
rpaduk

12

Kontponbnas padota mo teme "CteneHs ¢
paIMoHaIBHBIM ITOKa3aTeIeM.
[TokazarenpHas ¢pynkius. [lokazarenbabie
YpaBHEHUS U HEPABEHCTBA"

13

Jlorapudwm uncna

14

JlecATUUHBIC M HATYpaJbHBIE JTOTapu(pMBbI




[IpeoOpa3oBaHue BRIPAKECHUIA, COICPIKAIIUX

15
sorapudmpl

16 IIpeoOpa3oBaHue BbIpaXXEHUH, COAEPKALIIX
norapupmbl

17 [IpeoOpa3oBanue BEIpAXKEHUH, COEPKAIIUX
sorapudmpl

18 [IpeoOpa3oBaHue BRIPAKCHUM, COACPKAIIUX
Jorapudmpl

19 Jlorapudmuueckue ypaBHEHHS U
HEpaBEHCTBA

20 Jlorapudpmuueckue ypaBHEeHHs U
HEpaBEHCTBA

21 Jlorapudmuyaeckue ypaBHEHHS U
HEpaBEHCTBA

29 Jlorapudmuueckue ypaBHEHUs U
HEpaBEHCTBA

23 Jlorapudpmuueckas GyHKIus, e€ cBoicTBa U
rpaduk

24 Jlorapudpmuueckas GpyHKIus, e€ cBoicTBa U
rpaduk
KonrtponsHas pabora o teme

o5 "Jlorapudmuueckue QyHKIUH.
Jlorapugmuueckue HepaBeHCTBA U
ypaBHEHHUS.

26 Tpuronomerpuveckne QyHKITUH, UX
CBOICTBA U TpaduKu

97 Tpuronomerpuueckue QyHKIUH, UX

CBOWCTBA U TpapuKu




Tpuronomerpudeckue QyHKINH, UX

28 CBOWCTBA U IrpapuKu

29 ITpuMepb! TPUTOHOMETPUYECKHUX
HEPaBEHCTB

30 [TpumMepbI TPUTOHOMETPUYECKHIX
HEpPaBEHCTB

31 [TpumMepsI TPUTOHOMETPUYECKHIX
HEpPaBEHCTB

39 [Tpumeps! TPUTOHOMETPUYECKHIX
HEPaBEHCTB
KonrtponbHast pabota no teme
"Jlorapudmuyeckast QyHKITUS.
Jlorapudmuueckue ypaBHEHHS U

33 HepaBeHcTBa. TpUroHOoMeTpuyecKne
GYHKITUT U UX
rpaduku. Tpuronomerpuaeckue
HepaBeHCTBa"

34 HenpepsiBHble QyHKINH

35 MeToa HHTEPBAJIOB TSI PEIICHHS
HEPaBEHCTB

36 MeTtoa HHTEPBAJIOB TSI PEIICHHS
HEPaBEHCTB

37 [TpousBoaHas GpyHKIUH

38 [MpousBonHas GyHKIHH

39 I'eomerpuueckuii u GpusnuecKuii cMbICI
MIPOU3BOIHOMN

40 I'eomerpuueckuii u pU3MUECKUil CMBICT

MPOU3BOIHOMN




41

[Ipou3BoiHbIE 37TeMEHTapHBIX (YHKITHI

42 [Tpou3BoHBIC AIEMEHTAPHBIX (PYHKITUH

43 IIpon3BoaHas CyMMBbl, IPOU3BEICHMS,
4acTHOrO (PyHKIMH

44 [Tpon3BoaHasi CyMMBI, IPOU3BEICHHS,
9acTHOTO (hYHKIIMHA

45 IIpon3BosHas CyMMBbl, IPOU3BEICHMUS,
9acTHOTO (hYHKIIMIA
[TpumMeHeHne Npou3BOIHOM K

46 UCCIIeI0BaHMIO (DYHKIMI HAa MOHOTOHHOCTb
U DKCTPEMYMBI
[IpuMeHeHne Mpou3BOJHOM K

47 MCCIIEIOBAHMIO (DYHKIIMIT HA MOHOTOHHOCTb
U SKCTPEMYMBI
[IpuMeHeHne Mpou3BOIHOM K

48 UCCIIEIOBAaHUIO (PYHKIIMI HA MOHOTOHHOCTD
U SKCTPEMYMBI
IIpuMeHeHne MPOU3BOJHOM K

49 UCCIIEIOBAaHUIO (PYHKIIMI HA MOHOTOHHOCTD
U 3KCTPEMYMBI

50 Haxoxxnenrne HanOobIero 1 HAaNMEHBIIIETO
3Ha4YeHUs1 QYHKIIUU HA OTPE3KE

51 HaxoxxneHne HanOobIIero 1 HAaMMEHbILEro
3Ha4YeHUs1 QYHKIIUU HA OTPE3KE

59 Haxoxxnenrne HanOobIero 1 HAaNMEHBIIIET0
3Ha4YeHUs1 GYHKIUU HA OTPE3Ke

53 HaxoxxaeHune HanOobIIero 1 HAMMEHbILEr o

3Ha4YeHUs1 QYHKIUU HA OTPE3KE




Haxoxc):[eHHe HanOOJIBIIET0 U HAMMCHBIIIETO

>4 3HaueHUs QYHKIMHU Ha OTpPE3Ke

55 Haxoxzaenne HanbobIIero 1 HAMMEHBIIETO
3Ha4YeHUs1 QYHKIUU HA OTPE3KE
[IpuMeHeHne NpoOu3BOJHON IS
HaXO0XACHNS HaWIY4Ilero peleHus B

56 MPUKJIAIHBIX 3a7a4ax, ISl ONPeIeIeHUS
CKOPOCTH Ipoliecca, 3a1aHHOTO GopMyIon
WM TpaduKOM

57 KonTponbhas padota no teme
"IIpousBoanas. [Ipumenenne npou3BoaHOM"

58 [TepBooOpasnas. Tabnuia mepBooOPa3HBIX

59 [TepBooOpaznas. Tabnuia nepBooOPa3HBIX

60 WuTerpan, reometpuyeckuii u (pu3nUeCKuit
CMBICJI UHTErpaia

61 WuTerpan, reometpuyeckuil 1 pu3nuecKuit
CMBICJI HHTErpasa

62 WuTerpai, reoMeTpuyeckuil U Gpusnyeckuii
CMBICJI UHTErpaia

63 Brruucnenne uarerpaia mno ¢popmyse
Herorona—Jleiibania

64 Brruucnienue unterpaia mno popmyse
Herorona—Jleiibania

65 Brruucnenne uarerpaia mno ¢popmyse
Hrrorona—IJleitOnuna

66 Brruucnenne uarerpaia mno ¢popmyse
Herorona—IJleitOHua

67 Cuctembl TMHEHHBIX YpaBHEHUH




68

CucrteMbl JIMHEHHBIX YpPaBHEHUM

69

Pemenne npukiagHbIx 3a1a4 ¢ IOMOILBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUI

70

Perrenue npukiagHbIx 3a7a4 ¢ TOMOIIBIO
CHUCTEMBbI JIMHEHHBIX YpaBHEHU

71

CucreMbl u COBOKYITHOCTH LCJbIX,
pallMOHAJIbHBIX, HWPpalMOHAJIbHBIX,
IIOKa3aTCJIIbHbBIX, J'IOFapI/I(l)MI/I‘IeCKI/IX
ypaBHeHI/Iﬁ 1 HCPABCHCTB

72

CucreMbl U COBOKYITHOCTH LIEJIBIX,
palMOHAIBHBIX, WUPPALMOHAIBHBIX,
NOKa3aTeIbHbIX, JIOrapu(pMUIECKUX
YPAaBHEHUN U HEPABEHCTB

73

Cuctembl 1 COBOKYITHOCTH IIEJIBIX,
palMOHANBHBIX, UPPALUOHAIBHBIX,
MOKa3aTeIbHBIX, JIOTAPUPMUIECKUX
YpPaBHEHUI U HEPABEHCTB

74

CucremMbl U COBOKYITHOCTH UENbIX,
palMOHAIBHBIX, UPPALMOHAIBHBIX,
MOKa3aTeIbHBIX, JJIOrapUPMUIECKIX
YpPaBHEHUI U HEPABEHCTB

75

Hcnonb3oBanue rpagukoB GyHKIMN 715
pellleHns ypaBHEHUN U CUCTEM

76

Hcnonb3oBanue rpagukoB GyHKIMN 715
pellleHns ypaBHEHUN U CUCTEM

77

[IpuMeHeHne ypaBHEHUH, CUCTEM U
HEPABEHCTB K PEIICHUIO MAaTEMATHYECKUX
3a7a4 ¥ 3a]1a4 U3 Pa3IMuHbIX obmacTen




HAyKH U peaibHOM KU3HU

KonrponsHas padora o teme "MHTerpan u

8 ero npuMeHeHus. CUCTEMbI ypaBHEHU"

79 HatypanbHble 1 1eTble Ynclia B 3a/1a4ax U3
peanbHOM KU3HU

80 HatypanbHble 1 1IeTble Ynclia B 3a/1a4ax U3
peanbHOM KU3HU

81 HatypanbHble 1 11eIble Yynciia B 3a/1a4ax U3
peanbHOM KU3HU

82 [Tpu3HaKK JETUMOCTH LEIBIX YnCell

83 [Tpu3HaKH JETUMOCTH LENBIX YHCEIT

84 [Tpu3HaKK JETUMOCTH LEIBbIX YnCell

85 [ToBTOpenue, 06001IeHIE, CHCTEMATU3AIUS
3HaHUU. YpaBHEHUSA

86 IToBTOpenue, 06001IeHNE, CUCTEMATU3ALIUS
3HaHUU. Y paBHEHUS

87 [ToBTOpeHue, 00001IEHNE, CUCTEMATHU3AIIHS
3HaHUU. Y paBHEHUS

88 [ToBTOpenue, 06001IeHIE, CHCTEMATU3AIUS
3HaHUU. Y paBHEHUS

89 IToBTOpenue, 06001IeHNE, CHCTEMATH3ALIUS
3HaHUU. Y paBHEHUS

90 IToBTOpenue, 06001IeHNE, CUCTEMATH3ALIUS
3HaHUU. YpaBHEHUSA

o1 IToBTOpenue, 06001IeHNE, CHCTEMATH3ALIUS
3HaHui. HepaBeHcTBa

92 [ToBTOpEeHME, 0000IIEHUE, CHCTEMAaTH3 AL




3HaHuii. HepaBeHncTBa

[ToBTOpenue, 0600IIeHNEe, CHCTEMATH3ALIUS

93 . 1
3HaHui. HepaBeHcTBa

94 [ToBTOpEeHME, 0000IIEHIE, CUCTEMATH3AIIHS 1
3HaHuil. HepaBeHnctBa

95 [ToBTOpEeHME, 0000IIEHIE, CUCTEMATH3AIIHS 1
3HaHuU. CrucTemMpl ypaBHEHUN

96 [ToBTOpeHue, 00001IEHIE, CUCTEMATHU3AIIHS 1
3HaHui. CrucTemMpl ypaBHEHUN

97 [ToBTOpeHue, 00001IEHIE, CUCTEMATHU3AIIHS 1
3HaHui. OyHKUIHUH

08 [ToBTOpeHME, 0000IICHIE, CUCTEMATH3AIIHS 1
3HaHU. OyHKIIUU

99 HToroBast KOHTpOJIbHAs paboTa

100 HToroBast KOHTpOJIbHAs paboTa
O0006111eH1E, CUCTEMATH3AIIHS 3HAHUH 3a
Kypc anreOpbl U Hayall MaTeMaTUYECKOTO

101 0 1
ananusa 10-11 xmaccos
O0006111eH1E, CUCTEMATH3AIIHAs 3HAHUH 3a

102 Kypc alreOpbl ¥ Hadaja MaTeMaTHIECKOTO 1
ananu3a 10-11 xkmaccos

OBIIEE KOJIMYECTBO YACOB 1O 102

I[TPOTPAMME







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Marematuka. AnreOpa v Hauajga MaTeMaTH4YecKoro aHanusa, 10 kiacc/
Mep3nsak A.I'., Homuposckuii I.A., [Tonouckuii B.b., SAxup M.C.; nox
penakuueit [logonbckoro B.E., O011ecTBO ¢ OrpaHUYE€HHON OTBETCTBEHHOCTHIO
WNznarensckuii ientp « BEHTAHA-T'PA®»; AkuinonepHoe o0111ecTBO
«M3marensctBo «IIpocBemenue

* Marematuka. Anredpa 1 Hauajga MaTeMaTHYECKOTO aHanu3a, 11 kmacc/
Mepaznsx A.I'., Homuposckuii /. A., ITonouckuii B.b., SAxup M.C.; nox
penakuueii [Togonsckoro B.E., O61iecTBO ¢ OrpaHUue€HHON OTBETCTBEHHOCTHIO
N3narensckuii ientp « BEHTAHA-T'PA®»; AkiinonepHoe o011ecTBO

«M3parensctBO «lIpocBemienne»

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

I[HI[&KTI/I‘IGCKI/Ie MaTCpHraibl, KOHCIICKTHI

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

VYuun.py, POII
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