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MMOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma yuebHOro Kypca «Anredpa U Hadajla MaTeMaTHYECKOIo
aHanu3a» 0a3oBoro ypoBHs st oOydaromquxcsi 10 —11 kimaccoB pa3paboraHa Ha
ocHOoBe DenepaibHOTO TOCYIAPCTBEHHOTO 00pa30BaTEbHOTO CTAHIAPTa CPETHETO
oOmero oOpa3oBaHus, C Y4YETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NPEIbIBIIEMBIX K MaTeMaTHYeCKOMY OOpa3oBaHUIO, M TPAAULUN POCCHICKOTO
oOpazoBanus. Peanmuzanusi mporpaMMbl 0O€CTIEUMBACT OBJAJCHUE KIIOUYEBBIMU
KOMIIETCHIIUSAMH, COCTABISIONIUMHU OCHOBY JII CAMOPA3BUTHUS M HETPEPHIBHOTO
00pa30BaHus, LEJIOCTHOCTh OOMIEKYIBTYPHOTO, JHMYHOCTHOTO M TIO3HABATEIHLHOTO
Pa3BUTHS TMYHOCTH 00YYaIOITUXCA.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauajna MaTeMaTHYECKOrO aHaM3a» SIBISETCS OIHUM W3
HanboJyiee 3HAYMMBIX B MPOrpaMMe CTapiield IIKOJIbI, TMOCKOJIbKY, C OJHOM
CTOPOHBI, OH oOOecneynBaeT HHCTPYMEHTaJIbHYI0 0a3y Uil HW3y4eHUs BCEX
€CTEeCTBEHHO-HAYUHBIX KYPCOB, a C JPYroll CTOPOHBI, (POPMHUPYET JOTUUECKOE H
a0CTpaKTHOE MBIIUICHUE YYalllUXCsi Ha YPOBHE, HEOOXOIWMOM [IJIi OCBOEHUSI
KypcoB HHGPOPMATUKH, OOIIECTBO3HAHUS, HCTOPUHU, CJIOBECHOCTH. B pamkax
JAHHOTO Kypca Ydalllhecs OBJIAJECBAIOT YHUBEPCAJIbHBIM SA3bIKOM COBPEMEHHOMN
HayKH, KOTopas (OpMyJIUPYyET CBOM JOCTUKEHUSI B MaTeMaTUYECKOH (hopme.

Kypc anreOpsl u Hauan MaTeMaTUYeCKOro aHalIN3a 3aKJIaJbIBaeT OCHOBY IS
YCHEIIHOTO OBJIAJIeHUs] 3aKOHaMH (U3UKHU, XUMHH, OHOJOTWUH, TOHUMAHUS
OCHOBHBIX TEHJICHIIMA HKOHOMHUKM U OOIIECTBEHHOW >KM3HU, TIO3BOJISIET
OpPUEHTUPOBATHCS B COBPEMEHHBIX HU(DPOBBIX U KOMITBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJIb30BaTh UX B MOBCEIHEBHOW XM3HU. B TOXe Bpems oBiajeHUE
a0CTpaKTHBIMU M JIOTHUYECKH CTPOTMUMHM MAaTEMAaTUYECKUMH KOHCTPYKIUSIMHU
pa3BUBACT YMEHHE HAaXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH
YTBEPKJICHUS, UCIIONIH30BaTh 0000IICHHE U KOHKPETU3AINIO, A0CTparupoOBaHUE U
aHaJNIoOTruIo, POPMHUPYET KpeaTHBHOE U KPUTHUECKOE MBIIUIeHHE. B xo/me n3ydenus
anreOpsl W HaYal MaTEeMaTHYECKOTO aHaiW3a B CTaplied IIKoJe ydalluecs
IIOJIy4arOT HOBBIA ONBIT PEUICHHUS MPUKIAIHBIX 337a4, CaMOCTOATEIbHOTO
IIOCTPOEHUSI MAaTeMaTUYECKUX MOJEJIEN pPEaJbHbIX CUTyallud W HWHTEPIpETalUu
MOJIyYCHHBIX  PEIICHWWA, 3HAKOMATCS C  NOpUMEpaMM  MaTeMaTUYECKUX
3aKOHOMEPHOCTEW B MNPHUPOJE, HAYKE M B MCKYCCTBE, C BBLIAIOIINMUCS
MaTEeMaTHYE€CKUMHU OTKPBITUSMHU U UX aBTOPAMHU.

Kypc oOnanmaer 3HAYMTENBHBIM BOCHUTATEIBHBIM MOTEHIIMAIOM, KOTOPBIU
peanmu3yeTcsl Kak 4depe3 y4eOHbIH marepuai, CIOCOOCTBYIONIUI (hOopMUPOBAHHUIO
HAay4yHOTrO MHPOBO33pPEHHUS, TaK W uepe3 crnenupuxky ydeOHOU AesiTeIbHOCTH,



TpeOyrouiei CaMOCTOSITEIIbHOCTH, AKKypaTHOCTH, MIPOIOJKUTENBHON
KOHIICHTPALIMM BHUMAaHUS U OTBETCTBEHHOCTH 3a MOJIyYEHHBIN PE3ybTarT.

B ocHoBe Mmeroauku oOOydeHHs] aiaredpe M HadajaM MaTeMaTH4eCKOro
aHaJIM3a JISKUT AESATEIbHOCTHBIN MPUHLINAI 00yUYEHUSI.

CrtpykTypa Kypca «Anredpa 1 Hauyaja MaTeMaTUYECKOTO aHAJIN3a» BKIIIOYAET
CIEAYIOIINE COAEPKATEIBHO-METOANYECKUE JUHUN: «Yucna M BBIYUCIECHUSY,
«Oynkuun  u rpaduku», «YpaBHEHMS U HepaBeHCTBa», «Hauama
MaTeMaTUYEeCKOro aHanu3a», «MHoXkecTBa MW JOruka». Bce OCHOBHBIE
COZIEP/KATEIbHO-METOAUYECKUE JIMHUM H3Y4YalOTCS Ha MPOTSKEHUHM JBYX JIET
oOydeHHs] B CTaplliel IIKOJIe, €eCTECTBEHHO AOMOIHSISA JIPYr Apyra U MOCTENEHHO
HAChIIasiCh HOBBIMM TE€MaMu W pasgenamu. JlaHHBIE Kypc  SIBIETCS
UHTETPAaTUBHBIM, IOCKOJbKY OOBEAMHSET B cebe coaepk aHUEe HECKOJIbKHUX
MaTEeMaTUYECKUX NUCLUMIUIUH: alredpa, TPUTOHOMETPHUS, MATEMAaTUYECKUI aHaIu3,
Teopuss MHOkeCcTB U Jip. [lo Mepe Toro kak yuamuecsi OBIaJeBalOT BcE Oosee
MIMPOKUM MaTEMaTUYECKUM allapaToM, y HUX MOCIE0BaTeIbHO (OPMUPYETCS U
COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTEMAaTUYECKYK) MOJENb pPEAIbHOU
CUTyallud, TPUMEHSATh 3HAHUA, TMOJyYCHHbIE B Kypce «Anrebpa W Havana
MaTEMaTUYECKOT0 aHau3a», JUJIs PEUIeHHUs] CaMOCTOSITENIbHO C(POpMYIUPOBAaHHOM
MaTeMaTUYECKOM 3a/1auu, a 3aT€M UHTEPIIPETUPOBATD IIOJIYUYEHHBIN PE3YIIbTaT.

CopepxarenpHo-MeTOANMYECKas JIMHUA «UHUCia M BBIYMCICHHS» 3aBEpLIACT
(opMupoBaHUE HABBIKOB MCIIOJIb30BAHMS JIEHCTBUTENBHBIX YHCEN, KOTOPOE OBLIO
HayaToO B OCHOBHOM mIKoje. B crapmieil mkosne ocoboe BHUMaHUE YJIensieTcs
(OpMUPOBAHUIO TPOYHBIX BBIUUCIMUTEIBHBIX HABBIKOB, BKJIIOYAIOMIUX B CeOs
UCIOJIb30BaHUE PA3IMYHBIX (HOPM 3alMUCH ACHCTBUTENBHOIO YHCIA, YMEHHE
pallMOHAJIBHO BBINOJHATh JEUCTBUS C HUMM, JelaTh IPUKUAKY, OLICHUBATh
pe3ynpTaT. OOydaromuecs MOIy4arOT HABbIKM NPUOIMKEHHBIX BBIYUCIICHUH,
BBITIOJIHCHUSL JICUCTBUH C YHCIIaMH, 3alMCaHHBIMH B CTaHIapTHOW ¢opme,
UCITOJIb30BAHUSA MaTEMaTUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKECHHUM.

JIuansa «YpaBHEHUS W HEPABCHCTBA» pEaNU3yeTCs Ha IMPOTSHKECHUU BCETO
oOyueHusi B cCTaplield IIKOJEe, IOCKOJbKY B KaXJOM pasJieie MporpaMMbl
IPEeIyCMOTPEHO PEIIEHUE COOTBETCTBYIOUIMX 3anad. OOydaromuecs: OBJIaJeBaioT
Pa3IMYHBIMUA METOJAMHU pPELICHUs LENblX, PALUOHAIBHBIX, HWPPALMOHAIBHBIX,
NOKA3aTeNIbHbIX, JIOTApU(PMHUYECKMX M  TPUTOHOMETPUYECKUX  ypaBHEHUH,
HEPABEHCTB U UX cUcTeM. [lonydeHHbIe yMEHUSA UCIIOIB3YIOTCS MIPU UCCIEA0BAHUN
(YHKIMI C TOMOIIBIO MPOU3BOAHON, PEIIEHWH MPHUKIAIHBIX 3a/1ad W 3a1ad Ha
HaXOXXJIEHHUE HaAuOONbIIMX M HAUMEHbIIUX 3HadeHud QyHkuuu. [laHHas
colep)kaTeslbHas JUHUS BKIOYaeT B ce0s Takke (OpMUPOBAHHE YMEHHI
BBIMOJHATE pacy€Tel MO (QopMysaMm, MPeoOpa3oBaHUs LENbIX, PalUOHAIbHBIX,
MPPALMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHUM, a TAKKE BBIPAKCHUM,



colepKallluX CTEeNeHH W Jiorapudmsel. brnarogaps u3ydeHHI0 aiareOpanvyeckoro
Marepuajga MPOUCXOJUT  JajbHEWIlee  pa3BUTHE  ANTOPUTMHUECKOTO U
a0CTPAKTHOTO MBIIUICHUS Yy4yaluxcsi, (OPMUPYIOTCS HABBIKU JI€IYKTHUBHBIX
paccyxaeHui, pabOTBl C  CHMBOJBHBIMU  (opMamu,  TpeACTaBICHUS
3aKOHOMEPHOCTEH M 3aBHCHUMOCTEH B BHJE PaBEHCTB M HEPABEHCTB. Ajreodpa
npemyiaraetr 3(PQGEeKTUBHbIE HMHCTPYMEHTBI Ui PEIICHUs] MPAKTUUYECKUX U
€CTEeCTBEHHO-HAYUYHBIX 3aJ1ay, HATJISIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
SI3bIKa HAYKH.

ConepxartenbHo-MeTOAMYEeCKass JUHUSA «DyHKIMM U TpadUKU» TECHO
NEeperieTaeTcsl ¢ APYruMHU JIMHUSIMU Kypca, MOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1aéT
NIOCJIEIOBATEIBHOCTD U3YYCHUS Marepuarna. Nzyuenue CTETIEHHOM,
MOKa3aTeIbHOM, JJorapuMUIECKON U TPUTOHOMETPUUECKUX (DYHKIIMHI, UX CBOHCTB
U TpaduKoB, UCIOIB30BaHUE (PYHKIMMA JJIs PEIICHUS 3aay U3 JAPYrUX y4eOHBIX
IPEAMETOB U PEATHHOM JKM3HU TECHO CBS3aHO KaK C MATEMaTUYECKUM aHaJU30M,
TaK M C pPEIICHWEM ypaBHEHMH M HepaBeHCTB. lIpu 3TOM OoOjbIlIOe BHUMaHHUE
yaensieTcs: GOpMUPOBAHUIO YMEHHS BBIpaXKaTh (POpMysaMu 3aBUCHMOCTH MEXKY
pa3IMYHBIMU BEJIMYMHAMH, HCCJIEAOBATh IOJYYeHHbIE (DYHKIIUU, CTPOUTH UX
rpaduku. Matepuas 3Toil cofiepKaTeIbHON JIMHUU HAIleJIeH Ha pa3BUTHE YMCHHI
Y HaBBIKOB, ITO3BOJIIIOIIMX BBIPAXKaTh 3aBUCHUMOCTH MEXIY BEIUYMHAMH B
pasnmuuHoON opme: aHATMTHYECKOH, rpadudeckoit u cioBecHoW. Ero umsydeHue
CIIOCOOCTBYET Ppa3BUTHIO AJITOPUTMHUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
000011IEeHNIO 1 KOHKPETU3ALIMHU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxartenbHass 1uHUS «Haudanma maTeMaTnyeckoro aHain3a» MO3BOJSET
CYIIECTBEHHO PAaCIIUPUTh KPYyr KaK MaTeMaTHYE€CKUX, TaK W MPUKIAIHBIX 3a7ady,
JOCTYIHBIX 00YYalONIUMCS, Y KOTOPBIX MOSIBISIETCS BO3MOXHOCTh MCCIIEIOBATh U
CTpouTh Tpaduku GYHKIUH, ONPEACNSITh WX HaWOONBbIINE W HAWUMEHBIINE
3HAUEHUS, BBIYUCIATH IUIOMANU (Guryp u oObEMBI Ted, HAXOAUTh CKOPOCTH H
yCKOpeHus1 mpoleccoB. /[laHHas coaepkarelbHas JIMHHUS OTKPHIBAET HOBBIE
BO3MOKHOCTU TIOCTPOCHHUSI MaTEMAaTHUYECKHUX MOJENIed pealbHbIX CHUTyaluH,
HAXOJXKJICHHS] HAWJTY4IleT0 PEIICHUS B MPUKIAIHBIX, B TOM YHUCJIE COIMAIBHO-
SKOHOMUYECKHUX, 3aJlayax. 3HAKOMCTBO C OCHOBAMHM MAaTE€MAaTHYECKOTO aHalin3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (POPMaTbLHO-JIOTHUYECKOTO W KPEaTHBHOTO
MBIIUICHUS, (POPMUPOBAHUIO YMEHUW pacro3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKd B HaykKe, TEXHHKE M HUCKyccTBe. OOyuarmmecs Y3HAIOT O
BBIJAIOIIMXCS PE3yJibTaTax, MOJYYEHHBIX B XOJ€ pPa3BUTHUA MATEMaTUKH KakK
HAyKH, U UX aBTOpax.

ConepxaTtenbHO-MeTOAMYECKas JTUHUS «MHOXKECTBA U JIOTUKa» B OCHOBHOM
MOCBAIIIEHA  3JEMEHTaM  TEOPUU  MHOMKECTB. | €OpETUKO-MHOKECTBEHHBIC
MPECTABICHUS MMPOHU3BIBAIOT BECh KYypC IIKOJbHOW MAaTeMaTUKH U MpeiaratoT



HauOoJsiee YHUBEPCATbHBIN A3bIK, 0OBEAUHSIONIUM BCE pa3/iesibl MATEMaTUKU U €€
NPWIOKEHUM, OHU CBA3BIBAIOT PAa3HbIE MATEMATUYECKUE AUCUMUILUIMHBI B €IUHOE
uenoe. [loaToMy BakHO JaThb BO3MOYKHOCTH IIKOJIBHUKY ITOHUMATh TEOPETUKO-
MHOECTBEHHBIA S3bIK COBPEMEHHOW MATEMAaTUKA U MCIIOJIb30BaTh €ro IS
BBIPAKEHUS CBOUX MBICJIEH.

B kypce «Anrebpa u Hadama MaTeMaTUUYECKOTO aHaIW3a» MPUCYTCTBYIOT
TaK’K€ OCHOBbl MAaTEMAaTHYECKOI0 MOJEIMPOBAHUS, KOTOpPBIE IIPU3BAHBI
chopMUpOBaTh HABBIKA TTOCTPOCHUSI MOJIEJIEH peaabHbIX CUTYallui, UCCIICI0BAHUS
ATUX MOjeNiel C MOMOIIbIO anmapara ajiredpbl ¥ MaTeMaTHYecKOro aHaiu3a |
MHTEPIPETALUNN MOJYUYEHHBIX PE3yJNbTATOB. TakuWe 3aJaHus BIUIETEHBI B KaXbIU
U3 pa3zesIoB IIPOrPaMMBl, IIOCKOJIBKY BECh MaTEpHajl Kypca IIUPOKO UCIIOIb3YETCS
IUI PEICHUs MPUKIAAHbIX 3a1a4. [I[py pemeHnn peanbHbIX NPAaKTUYECKUX 3a7a4
y4aluecs pa3BUBAlOT HAOJIONATEIbHOCTh, YMEHHME HAXOJUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThbCs, HCIOJIb30BaTh AHAIOTHIO, 0000IIATh W KOHKPETU3UPOBATh
npobneMy. JlesaTenbHOCTh MO (POPMUPOBAHUIO HABLIKOB PEIICHMS] TPHUKIIATHBIX
3a/lay OpraHM3yeTcsl B IMpoIlecce M3Y4YeHUs BCEX TeM Kypca «AnreOpa v Hayana
MaTeMaTHYECKOI0 aHaJIN3ay.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIJIAHE

B yueOGHOM TutaHe Ha uW3ydYeHHE Kypca aiareOpbl M Hadall MaTeMaTHYeCKOTO
aHaju3a Ha 0a30BOM ypOBHE OTBOAMTCS 2 yaca B Hemeno B 10 kiacce u 3 yaca B
Henento B 11 kimacce, Bcero 3a Ba roja ooydenus — 170 gacos.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yucia v BbIYMCICHUS

Pannonansibie yucna. OOBIKHOBEHHBIE U JI€CATUYHBIE JIPOOHU, MPOLIEHTHI,
OECKOHEYHbIE  MepUoANYEcCKHe  JpoOu. ApuMeTHYEeCKHue  omepanud C
palMOHAILHBIMU YUCIIaMH, TPEOOpa30BaHUs YUCIOBBIX BhIpaxkeHul. [Ipumenenue
Ipo0ell U MPOUEHTOB JUIsl PEIICHUs] MPUKIAJAHBIX 3a/1ad U3 Pa3IudHbIX OTpacliien
3HAHUU U PEaIbHOM KU3HH.

JlelicTBUTENIbHBIE 4YHUCHA. PanuoHanpHbIE W HpPpPAUMOHAIBHBIE YHCIIA.
ApudmMernyeckue onepanuu ¢ JACHCTBUTENbHBIMH uuciaamMu. [IpubnuxénHbie
BBIYMCIICHUS, IPABUJIa OKPYTJICHHUS], IPUKUJIKA U OLIEHKA pe3yJIbTaTa BbIYNCICHUM.

Crenmenb ¢ wnenbiM  nokazareneMm. CranpaptHas  Qopma  3amucH
JNeUCTBUTENbHOrO yucna. Mcrmonb3oBanue mnomxojsuiedi  Qopmbl  3amucH
JNEUCTBUTENIBHBIX YHUCEN [JISl PELICHMS MPAKTHYECKUX 3aJady M MPEICTaBICHHUS
JIAHHBIX.

ApubdmMernyeckuii  KOpeHb  HaTypajlbHOM  cteneHu. JlectBus  c
apu(pMETHIECKUMU KOPHSIMU HATYpaJbHOM CTEEHHU.

CuHyC, KOCHUHYC M TaHT'€HC YUCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHI€HC YMCJIOBOTO apryMeEHTa.

YpaBHeHUs U HEPABEHCTBA

ToxxnecTBa u TOXKIECTBEHHBIE MPE0Opa3oBaHUSI.

IIpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKECHUM. OcHOBHBIE
TPUTOHOMETpUUYECKUEe (HOPMYIIHI.

VYpaBHEeHHE, KOpeHb YypaBHEHUsA. HepaBeHCTBO, pelIeHWE HEPABEHCTBA.
Meton UHTEPBAIOB.

Pemenue nenbix u 1poOHO-pallMOHATBHBIX YPaBHEHHUN U HEPABEHCTB.

Pemenne nppanioHanbHbIX ypaBHEHUNA U HEPABEHCTB.

Pemenne TpuroHOMeTpUUECKUX YPaBHEHU M.

[IpruMmeHeHne ypaBHEHHU U HEPABEHCTB K PEIICHUI0 MATEMATHYECKUX 3a/]ad
W 33/1a4 W3 pa3IN4HbIX 00JIacTel HAYKU U PeabHOM KU3HHU.

DyHKUUH U TPaPUKH

OyHkmus, crnocoObl 3amaHus (ynknuw. [paduk  Gysxmuu. Bzaumuo
oOpaTHbIe (PYHKITHH.

OO6mactp ompeneneHus: 1 MHOKECTBO 3HaueHWW ¢yHkumu. Hymmn dyHkmmm.
[TpomMesxyTku 3HAKOTIOCTOSIHCTBA. UETHBIC M HEYETHBIE (DYHKIINH.

Crenennas QyHKIUs ¢ HATypaJIbHBIM U 1LIEIbIM MoOKa3aresieM. E€ cBolicTBa u
rpaduk. CBolicTBa U rpaduk KOpHS N-Oi CTETEeHHU.



TpuroHomerpuueckass OKPYKHOCTb, ONPEACICHUE TPUTOHOMETPUUYECKUX
(YHKIUN YKCIIOBOTO apryMEHTAa.

Havaja MmareMaTn4ecKoOro aHajamn3a

IlocnenoBaTenbHOCTH, CITOCOOBI 3aJaHus MOCJICIOBATCIBHOCTEH.
MOHOTOHHBIE TTOCJIEA0BATECIBHOCTH.

Apudmerndeckas u reomeTpuueckas nporpeccuu. beckoneuno yObiBaromias
reomeTpudeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH Te€OMETPUUECKOM
nporpeccun. @opmyra CIHOKHBIX MPOLEHTOB. MCnonb30BaHUE IPOrPECCUU ISk
pEeLIEHUs PeAIbHBIX 3a7a4 MPUKIIAJHOTO XapaKTepa.

MHo:xecTBa U JIOTHKA

MHoOk€ecTBO, omnepalnuyu HajJ MHOXXecTBamu. Juarpammsl Oiinepa—BenHa.
[IpumeneHne TEOPETUKO-MHOKECTBEHHOIO armapara JJjs OINUCAHUS PpPealbHbIX
MIPOLIECCOB U SIBJICHUM, TIPU PEIICHUH 3a7a4 U3 JPYTUX y4eOHbIX PEIMETOB.

Onpenenenue, Teopema, CIEACTBUE, JOKA3aTEIbCTBO.

11 KJIACC

Yucia v BbIYMCICHUS

HarypansHbie u niensie uyncina. [Ipu3Haku 1eIMMOCTH LIENIBIX YHUCEIL.

Crenens ¢ palmoHaNIbHBIM NOKa3aTeaeM. CBOMCTBA CTEIIECHH.

Jlorapudwm uncna. JleciTHUHbIE U HATYpabHbIE JOTAPU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoGpazoBanHue BEIPAXKEHUI, COACPKAITUX JTOTapU(PMBI.

[IpeoOGpa3zoBanne BBIpAKEHUN, COIEPKAIMMUX CTEMEHH C PpalMOHAIBHBIM
MIOKa3aTeNeM.

[IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

Iloka3arenbHblEe ypaBHEHUS U1 HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEeHHUS] 1 HEPABEHCTBA.

CucTtembl TMHEHHBIX ypaBHEHUN. PellleHne MpUKIagHbIX 33/1ad ¢ MOMOIIbIO
CHUCTEMBI JIMHEUHBIX YPABHEHHUM.

CucTemMbl 1 COBOKYITHOCTH PallMOHAIbHBIX YPABHEHUI 1 HEPABEHCTB.

[IpumeHeHnne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJay U 3a/ad U3 Pa3JUYHBIX OOJacTel HAyKU U pPEabHOU
KU3HU.

DOyHKUUH U TPaPUKH

Oynkmus.  [lepuonnueckne  dyHkuuu. [IpoMexyTkm  MOHOTOHHOCTH
byakimu. Makcumymbl U MUHUMYMBl (pyHKIuu. HawmOonbliee W HanMeHbIIEe
3HaueHre (DYHKIIMH HA IPOMEXKYTKE.

Tpuronomerpuyeckue GyHKIIMU, UX CBOMCTBA U rpadUKu.

[lokazarenbHas u norapupmudeckas QyHKIHUU, UX CBOMCTBA U rpadUKy.



Hcnonb3oBanue rpa@ukoB QyHKIUN JUIsl pEeLICHUs YPAaBHEHUN U JIMHEHHBIX
CUCTEM.

Ucnonw3oBanue rpadukoB QyHKUMN JIsI UCCIAETOBAHUS IPOILIECCOB U
3aBUCUMOCTEH, KOTOpbIE BO3HUKAIOT NPH PEIIEHUH 3aJad U3 JAPYTHX y4eOHBIX
IPEAMETOB U PEANBHOM KU3HHU.

Havana MaTeMaTH4ecKOro aHajm3a

HenpepoiBHble pyHKIMA. MeTo1 UHTEPBAIOB Jisl PEIICHHS] HEPaBEHCTB.

[IpousBoanass  pyukuuu. ['eomerpuueckuil ©u  (QUIUYECKUH  CMBICT
ITPOM3BOTHOM.

[IpousBoaHble  37MeMEHTapHBIX  QyHKuud.  DopMysibl  HaXOXKIACHHS
POU3BOJIHON CyMMBI, IPOU3BEJEHUS U YACTHOTO (DYHKIIMIA.

[IpumeHeHue Mpou3BOAHON K UCCIIEeNOBaHUIO (QYHKIIMA HA MOHOTOHHOCTH U
skcTpeMyMbl. Haxoxaenne HanOoblllero 1 HauMEHbIIEro 3HayeHus: GQyHKIMU Ha
OTpE3KE.

[IpuMeHeHne NPOW3BOAHON [JIi HAXOXKACHUS HAWIY4dlIEro pEUICHUs B
OPUKIAOHBIX 3ajadax, s ONpENENIEHHs CKOPOCTH IIpoIecca, 3aJaHHOro
dbopMyoi uiaK rpaduKoM.

[lepBooOpa3znas. Tabnuia nepBooOpa3HBIX.

WNurterpan, ero reoMerpudyeckuii u (U3NUYECKUN CMBICI. Brluncienue
uHTerpana mo popmyne Hetotona—Jleiionua.



IIJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne ydeOHOro mnpenmera «MaremaTuka» JOJDKHO OOecIeunBaTh
JOCTH>KEHUE Ha YPOBHE CpeiHEero o011ero o0pa3oBaHus CIeAYIOMMUX JTUYHOCTHBIX,
METANpPEIMETHBIX U MMPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB:

JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pe3yJbTAaThl OCBOCHHUS MPOTpaMMbl Y4EOHOro mMpeaMeTa
«MaremaTuka» XxapakTepU3yIOTC:

I'paxxnaHckoe BociuTaHue:

c(hOpMUPOBAHHOCTHIO IPAXKIAHCKON MO3UIIMKM 00YUaIOIIEeTrOCsl KaK aKTUBHOTO
U OTBETCTBEHHOIO WIE€HAa POCCHICKOro oOIecTBa, MPEJACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYp, SBIICHH,
OpoLeyp TpakJaHCKOro oOmiecTBa (BBIOOPBI, OMPOCH W TMp.), YMEHHEM
B3aMMOJICIICTBOBAaTh C COIMAJbHBIMU WHCTUTYTaMH B COOTBETCTBUU C HX
GyHKIUSIMU U Ha3HAYEHUEM.

[TatrproTyeckoe BOCIUTaAHUE:

c(hOopMUPOBAHHOCTHIO POCCUICKON IPaKIaHCKON UJIEHTUYHOCTH, YBAXKEHUS K
MPOIIOMY M HAaCTOSIIIEMY POCCUMCKON MaTeMaTUKH, IEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTeMaTUYECKOMN IIKOJIbI,
K WCTOJIb30BAaHUIO ITHX JOCTWKCHHH B JPYTrdX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOT'O BOCITUTAHUS:

OCO3HAHHUEM JTYXOBHBIX HEHHOCTEN POCCUHCKOTO HapOJ1a;
c(hOpMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHHUS, OJTHYECKOTO  ITOBEACHUSA,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTHUKECHUI HAYKU U JIESITEIbHOCTHIO
y4EHOr0; OCO3HAHHWEM JIMYHOT'O BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYMyIIEro.

DCTETUUECKOE BOCIIUTAHHE:

ACTETUYECKUM OTHOIIEHHEM K MUPY, BKIIOYasg 3CTETHUKY MaTE€MaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHUI, pacCcyxIeHUN;
BOCIIPUMMYHBOCTBIO K MAaTEMAaTHYECKUM aCIIeKTaM pa3IuYHbIX BUJIOB UCKYCCTBA.

®du3nIYeCcKoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTHIO YMEHHS TIPUMEHSATH MATEMATHYCCKHE 3HAHUS B
WHTEpecax 3710poBOro u 0e3omacHOro o0pasa KU3HHU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3JI0pOBOC MHUTaHWE, COATAaHCUPOBAHHBIN PEKHUM 3aHATHH H

OT/BIXA, perynspHas dbuznyeckas aAKTUBHOCTH); dbu3rIecKoro
COBEPILICHCTBOBAHUS, npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIILHOM
NEATENBHOCTBIO.

TpynoBoe BoCIUTaHHUE:



TOTOBHOCTBIO K TPYZly, OCO3HAHUEM IIEHHOCTU TPYAOIIOOMS; MHTEPECOM K
paznuuHbIM  cepaM  MPOPECCHOHATBHOM  JAESATENBHOCTH, CBSI3AHHBIM €
MaTeMaTUKOW M €€ MPUIOKEHUSIMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BBHIOOD
Oynymedt mnpodeccud U peanu30BbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,
TOTOBHOCTBIO U CIIOCOOHOCTBIO K  MAaTeMaTHYECKOMY OOpa3oBaHHUIO U
caM000pa30BaHUI0 HA MPOTSHKEHUM BCEH MKU3HMU;, TOTOBHOCTHIO K AKTUBHOMY
YYaCTUIO B PELIEHUHU MPAKTUYECKUX 3a7a4 MATEMATUYECKON HAaIIPaBICHHOCTH.

DKOJIOTMYECKOE BOCIIMTAHUE:!

c(OPMHUPOBAHHOCTBHIO HKOJIOTMYECKON KYJIbTYpbl, MOHUMAaHUEM BIUSHUSA
COLIMAJIbHO-PKOHOMHMUYECKHUX MPOLECCOB Ha COCTOSHUE MPUPOJHON M COLUATBLHOU
Cpelbl, OCO3HaHMEM TJ00aNbHOTO XapakTepa SKOJOTHYECKUX MpoliieM;
OpUEeHTaluel Ha TPUMEHEHHE MAaTeMAaTHUYeCKMX 3HAaHUW JUIsl peuieHus 3ajad B
o0NacTH OKpy’Karomieil cpeipl, IUIAHUPOBAHUSA TMOCTYNKOB M OLEHKH HX
BO3MOKHBIX TIOCJIEJICTBUH ISl OKPYKAIOIIEH CpeIbl.

[leHHOCTH HAYYHOTO TTO3HAHUSI:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAayKd M  OOIIECTBEHHOW TMPAKTUKW, T[OHUMaHHUEM
MaTEMaTUYECKOM HAyKu Kak c@epbl YelOBEYECKOM JesATEeIbHOCTH, ATAaloB €&
pa3BUTHS M 3HAYMMOCTH [UJISi PA3BUTHS LMBWIM3AIMHU; OBJIAJCHHUEM SI3bIKOM
MaTEMaTUKU M MaTeMaTHYEeCKOM KyJIbTYpOW Kak CpelCTBOM II03HAHUS MUDA;
TOTOBHOCTBIO OCYHIECTBJISATh MPOEKTHYIO M HCCIEAOBATENBCKYIO NEATEeIbHOCTD
UHAUBUAYAIBHO U B TPYTIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIEe pe3yJbTaThl OCBOEHUS MPOTrpaMMbl Y4eOHOTO MpeaMeTa
«Maremartuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHOIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YNIAMUSHBIMU 0eUCMBUAMU.

1)  Vhuusepcarvnvie  nosmasamenvhwvle  Oelicméusi,  0Oecneyusaom
Gopmuposanue 0A308bIX KOSHUMUBHBIX NPOYecco8 obyuarowuxcsa (oceoenue
MEmo008  NO3HAHUSL — OKpYJcarmowjezo  Mupa,  NpuMeHeHue  JO0SUYEeCKUXx,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Iornueckne 1eUCTBHUS:

e BBISIBIISITH U XapaKTePU30BATh CYIIECTBEHHBIC MPU3HAKN MATEMATHUYECKUX
O0BEKTOB, TOHSATUH, OTHOIICHUH MEXAY MOHATUAMH, (OPMYITHUPOBATH
OTIpEeJICICHNs] ~ TOHSATUH; YCTAHABIMBATH CYIIECTBCHHBIH  TMPU3HAK
KJaccu(UKauu, OCHOBAaHUS s OOOOIICHWS W CPaBHEHHS, KPHUTEPUU
MIPOBOJIUMOTO aHAIH3a;



BOCIPUHHMMATh, (POPMYJIHpPOBAaTh U  NPEeOOpPa3OBBIBATH  CYKICHUS:
YTBEPJAUTEIbHBIE W OTpHUIATENbHBIC, €IWHUYHBIC, YAaCTHBIE M OOIIHUE;
YCIIOBHBIE;

BBISIBJISIT ~ MATE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3UM U
npoTuBopeursi B (aKTax, [aHHBIX, HAONIOACHUSIX U YTBEPKICHMSX;
npenjaratb — KpUTepUM A BBIABICHHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUYHNIL;

JIeNaTh BBIBOJBI C MCHOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX HU
UHAYKTHUBHBIX YMO3aKIIOUEHUN, YMO3aKIIOUEHUH 110 aHAJIOTUH;
POBOJIUTH CaMOCTOSITEJILHO JI0Ka3aTeNbCTBa MaTeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT MPOTHMBHOI'0), BHICTPAUBATh apryMEHTALIUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBHIBATH COOCTBEHHbIE
CYKJIEHUS U BBIBOJIbI;

BbIOMpaATh CMoco0 pelieHus y4eOHOW 3amauu (CpaBHHBATh HECKOJIBKO
BApMAHTOB pEIICHMs, BBHIOMpATh HauWOoJiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBrie HCCIICO0BATCIBCKUC )Ief'ICTBI/ISI:

UCIIOJIb30BaTh BOMPOCHI KaK HMCCIICIOBATCIIBCKUH MHCTPYMEHT TO3HAHUS,
GopMyTUpOBaTH BOMPOCHL, (PUKCHPYIONINE TPOTHBOpPEUHE, MPOoOIieMy,
yCTaHaBIMBaTh HCKOMOE ®  JaHHOe, (OpMHUPOBaTh  THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3HIINIO, MHCHHE;

POBOJIUTH CaMOCTOSITEIILHO CTUTAHUPOBaHHBIH IKCTIICPUMEHT,
UCCIIEJIOBAHNE 110 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO
00BEeKTa, SBJICHUSA, TMPOIECCa, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBIICHUSIMU, TIPOIICCCAMU;

CaMOCTOSITEILHO (OPMYJIUPOBATH 0OOOIICHHS M BBIBOJIBI IO pe3yJIbTaTaM
NPOBEACHHOTO HAOIIOJICHUS, MCCIICJIOBAHUS, OIICHHBATH J[OCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJOB M 0O00OIICHUI;

IPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE TMPOIECCa, a TaKXKE BBIBUTATh
MIPEIMOIOKEHUS O €TO Pa3BUTHU B HOBBIX yCIIOBHUSX.

PaGota ¢ undopmarnueii:

BBISBJIATh AeUIUThl WHGOPMAINH, JAaHHBIX, HEOOXOMUMBIX JIS OTBETa
Ha BONPOC U ISl PELICHUS 3a/1a4H;

BbIOMpaTh  WHPOPMANUIO W3  WCTOYHHKOB  PA3UYHBIX  THIIOB,
aHaJU3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIUIO
Pa3TUYHBIX BUJOB M (OPM TIPEICTABICHHUS,

CTPYKTYpHpPOBaTh UH(POPMAIHIO, IPEACTABIATh €€ B pa3IMuHbIX (hopmax,
WJUTIOCTPUPOBATH rpaduuecK;



2)

OLICHUBATH HaJEKHOCTh uH(popmMauu o CaMOCTOSATEIILHO
c(OpMYIMPOBAHHBIM KPUTEPUSIM.
Vuueepcanvnvie  KomMmyHukamueénwvle  Oelicmeus,  odecneqyugarom

ChOPpMUPOBAHHOCIB COYUATLHBIX HABLIKOE 00OVHAIOUWUXCSL.
OOuenue:

BOCHPUHMMATh H (HOPMYIUPOBATh CYXKIEHUS B COOTBETCTBUM C
YCIIOBUSIMHM U LETSIMU OOILIEHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M HMUCBMEHHBIX TEKCTAX, JABaTh IOSCHEHUS IO
XOJly pEeLIeHUs 3aa4l, KOMMEHTHUPOBATh MOJYyYEHHBIN pe3yJIbTaT;

B X0JIe 00CY>KJI€HUS 3a/1aBaTh BOMPOCHI 10 CYIIECTBY 00CYKIa€MOM TEMBI,
npo0OsieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJI€U, HAlLIEJIEHHBIE Ha MTOUCK
pEUIEHNs; COMOCTaBJISITh CBOU CYXIEHUS C CYXKICHUSIMU JPYTHUX
YYaCTHUKOB JMaiora, OOHApyXKMBaTh pa3jiuyve M CXOACTBO IMO3HIIMUI; B
KOppeKTHOU (hopme GOpMyIHpPOBATH PA3HOTIIACHS, CBOU BO3PAKECHUS;
OPEACTaBIATh  PE3ydbTaThl  pElIEHHWs  3aJauyd,  OKCIEPHUMEHTA,
UCCJICIOBAHUsA,  TPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C YUETOM 3aJ1a4 MPE3CHTALMH U OCOOCHHOCTEHN ayIUTOPUH.

CoTpyIHUYECTBO:

3)

NOHMMAaTh M WCIOJNB30BaTh  IMPEUMYIIECTBA  KOMaHTHOW U
WHIUBHUYaIbHOW paOOTHI P PEIICHUH YIeOHBIX 3a/1a4; TPUHUMATh I1eITh
COBMECTHOW JIESITEThHOCTH, IUIAHMPOBATh OPTaHHU3AIHMIO COBMECTHOMN
paboThl, pactpenensiTh BUABI paboT, TOroBapruBaTHCS, 00CYKIaTh MPOIIECC
U pe3ysbTaT paboThl; 0000IIaTh MHEHHUS HECKOJIBKUX JTFO/ICH;
y4acTBOBATh B I'PYIIOBHIX (hopMax paboThl (00CyKaeHUs,, OOMEH MHEHUH,
«MO3TOBBIE IITYPMB» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl W
KOOPJMHUPOBATh CBOW JCHCTBHS C JPYTUMH WWICHAMH KOMAaHIbI,
OIICHWBATh Ka4eCTBO CBOETO BKJaJa B OOIIMUA MPOIYKT MO KPUTEPHSIM,
chopMyIMPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuusepcanvnvie  pezynamuenvle  Oelicmsus, obecneuusaom

Gdopmuposanue cMblCI08bIX YCMAHOBOK U HCUHEHHBIX HABLIKOS JIUYHOCTIU.
Camoopranuzanusi:

COCTaBIIATH TUIaH, AJITOPUTM PEIIEHUS 3a7aud, BRIOUPATh CIIOCOO pelIeHus C

y4E€TOM MMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKXHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTHPOBATH BAPUAHTHI PEIICHUN C Y4ETOM HOBOM WH(MOPMAITHH.
CaMOKOHTPOJIb:

BJIaACTh HaBbIKaAMHU MO3HaBaTeILHOMN pe(bHeKCI/II/I KaK OCO3HaHHA
COBCPIIACMBIX I[CﬁCTBHfI N MBICIUTCIBHBIX IIPOLOCCCOB, UX PEC3YJILTATOB,
BJIaACTb crocodoamu CaMOIIPpOBEPKH, CaAMOKOHTpPOJIsA  IpomecCa H
pe3yiibTaTta pCIICHHA MaTeMaTHYEeCKOU 3aJa4u,



e TMPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTb INpPHU PELICHUU
3a1a4d, BHOCHUTb KOPPEKTHMBBI B [EATEIIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENBbCTB, TAHHBIX, HAWJIEHHBIX OUIMOOK, BBISBICHHBIX TPYIHOCTEH;

e OIICHMBAaTh COOTBETCTBUE pe3yJbTaTa LEJId U YCIOBUSIM, OOBICHSITH
IPUYMHBI TOCTMKEHUS WA HEIOCTWIKEHHS PE3YJIbTATOB JNESTENbHOCTH,
HAXOJUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

NPEJMETHBIE PE3YJIBTATbBI

OcBoenue yueOHOro Kypca «Anredpa v Hayajga MaTeMaTHUYECKOTO aHAIM3a
Ha ypOBHE cpefHero o61iero oOpa3oBaHMs JOJKHO OOECreyrBaTh JOCTHXKEHHE
CJIEIYIOLIUX MPEIMETHBIX 00pa30BaTeNbHbIX PE3yIbTaTOB:

10 KUIACC

Yucia v BbIYUCICHUS

OnepupoBaTh TOHATHSIMHU: PAIMOHAIIBHOE M JEUCTBUTEIIBHOE YHUCIIO,
OOBIKHOBEHHASI M ICCATUYHAS IPOOb, MPOISHTHI.

Beimonusate  apudmeTmdyeckue  omepandd  C  PAlMOHAIBHBIMH U
JNEUCTBUTEIIBHBIMU YHUCIIAMU.

BoimonsaTs npuOamkEHHBIE BBIUMCICHUS, UCTIONB3Ys MpaBuja OKPYTJICHHUS,
JIeJ1aTh PUKUJIKY U OLIEHKY PE3YJIbTaTa BHIUYNCIICHUH.

OnepupoBaTh MOHATHAMU: CTENEHb C LEIbIM IOKa3aTeleM; CTaHAapTHas
dopMa 3amuMcu JAEUCTBUTENHHOTO UHWCIA, KOPEHb HATypalbHON CTEIEeHHU;
UCIIOJIb30BaTh MOAXOASIIYI0 (OPMY 3aIUCH NEHCTBUTEIBHBIX YHUCEN ISl PEIICHUS
IIPAKTUYECKUX 3a/1a4 U IPEACTABICHUS TaHHBIX.

OnepupoBaTh MOHATUSMHU: CUHYC, KOCUHYC U TaHT€HC MPOU3BOJIBHOTO YTJIa;
UCIIOJIb30BaTh 3alUCh MPOU3BOJIBHOTO yTia Yepe3 oOpaTHbIe TPUTOHOMETPUUECKHE
byHKIUY.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh NOHSATHUAMH: TOXKIECTBO, ypaBHEHUE, HEPABEHCTBO; IIEJIOE,
palMOHANIBHOE, HPPALMOHAIIBHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpPaBHEHUE;

BrinonusaTe npeoOpa3zoBaHUs TPUTOHOMETPUUECKUX BBIPAKEHUN M peliaTh
TPUTOHOMETPUUECKHUE YPABHECHUS.

BrinonusaTe npeoOpa3zoBaHus LENbIX, PAIMOHAIBHBIX W HPpPAlMOHATBHBIX
BBIDQXKCHHMN W  pellaTh OCHOBHBIE THUNBI  LEIbIX, pPAalAOHAIBHBIX U
VUPPalMOHAIBHBIX YPABHEHUIN U HEPABEHCTB.

[IprMeHATh ypaBHEHHS U HEPABEHCTBA JJISI PELICHUSI MAaTEMaTUYECKUX 3a]1a4
Y 3a/1a4 U3 Pa3IUYHbIX 00JIacTeil HAYKU U PeabHOM KU3HH.



MopenupoBaTh peajibHble CUTyallMM Ha A3bIKE aireOpbl, COCTAaBIAThH
BBIPQ)KEHUS, YPAaBHEHHUSA, HEPABEHCTBA IO YCIOBUIO 3a/ayd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIEH C HUCIOIb30BAHUEM aIapaTa ajreopsol.

DYyHKUUM U TPaPUKu

OnepupoBaTh MOHATUAMU: (PYHKIHUSA, CIIOCOOBI 3aaHus (PYHKIMH, 00JacTb
ONpeJeieHHs] ¥ MHOXKECTBO 3HAu€HUU (PYyHKIMH, rpaduK (PYyHKIUU, B3aUMHO
oOpaTHble (DYHKIIHH.

OnepupoBaTh MOHATUSAMU: YETHOCTb U HEUYETHOCTh (DYHKIMH, HYIH
(GYHKIMHU, TPOMEXKYTKH 3HAKOTIOCTOSTHCTBA.

Hcnonb3oBaTh rpaduku GyHKUMMA 715 pelIeHUs] YpaBHEHUA.

Crtpoutb U uutath rpaduku JTUHEHHON (DYHKIIMM, KBaAPAaTUYHON (DYHKIIUH,
CTENEHHOU (PYHKITUU C 1IeJIBIM MTOKA3aTEJIEM.

Ucnonb3oBaTh rpagukd QyHKOUN JUIsI  UCCIENOBaHUSA MPOLECCOB U
3aBUCUMOCTEW NPH PEIIeHUH 3a]a4 U3 APYruX Y4eOHBIX MPEAMETOB U peajbHOU
’KU3HU; BBIpAXaTh (POPMYJIAMH 3aBUCHUMOCTH MEXIY BETUUHMHAMM.

Hauyana maTeMaTn4yeckoro aHajausa

OnepupoBaTh MOHATUSIMHU: [OCJIEIOBATEIbLHOCTh, apudMeTnyeckas W
reOMETpPUYECKasi MPOTrPECCHH.

OnepupoBaTh NOHATUAMU: OECKOHEUHO YyOBbIBarOLIasi TIeOMETpUYECKast
nporpeccusi, cymma 0€CKOHEYHO YOBIBaIOIIEH T€OMETPUYECKON ITPOrPECCU.

3aaBaTh OCIIEI0BATEILHOCTH PA3IMUHBIMU CIIOCOOAMHU.

Hcnosp30BaTh CBOMCTBA MOCIIEN0BATEIBHOCTEN U MIPOTPECCUM IS PEILICHMS
peaNbHbIX 3a7a4 IPUKIIAJHOTO XapakTepa.

MHoxkecTBa U JIOTHKA

OnepupoBaTh MOHATUAMHU: MHOXKECTBO, OII€pALlMU HaJ MHOKECTBAMH.

Hcnonb30BaTh  TEOPETUKO-MHOKECTBEHHBI — ammapar i ONHMCAHMS
peasibHBIX IPOLECCOB W SIBJICHUM, MpPH pELIeHUH 3a4ad M3 JAPYrux ydeOHBIX
IPEIMETOB.

OnepupoBaTe  HNOHATUAMU: OmnpenereHue,  Teopema,  CIEICTBUE,
J0Ka3aTeIbCTBO.

11 KIJACC

Yucja ¥ BLIYUCTIEHUS

OnepupoBaTh MOHATHSAMH: HATYpaJIbHOE, I1I€JI0€ YHCJIO; HCIO0JIb30BaTh
MPU3HAKKA JEITUMOCTH LEJIbIX YUCEII, PA3JIOKEHUE YUCIIA HA MPOCTHIE MHOXUTEIU
JUJTS pEIICHUS 3a/a4.

OnepupoBaTh MOHATHEM: CTETIEHb C PAIIMOHATIBHBIM MTOKa3aTeJIEM.

OnepupoBaTh MOHATHUAMU: JorapudM UHCIa, ASCATHYHBIE M HATypaTbHbIE
aorapu@Mmal.



YpaBHeHUS U HEPABEHCTBA

[IpumeHsATH CBOMCTBAa CTENEHW A [peoOpa3oBaHUsl  BBIPAXKEHMUIA;
ONEPUPOBATH TMOHATUSAMH: IMOKA3aTENIbHOE YpPAaBHEHUE W HEPABEHCTBO; PpELIAThH
OCHOBHBIE THIIBI IOKA3aTENBHBIX YPABHEHUN U HEPABEHCTB.

BoimonHaTh  mpeoOpa3oBaHMsl  BBIPAXKEHUH, COAEpXKAIIMX JOrapu(Mmsl;
ONEepUpPOBATh NOHATUSAMU: JOrapu(PMUUYECKOE YpPABHEHUE U HEPABEHCTBO; PEILaTh
OCHOBHBIE TUIIBI JOTapU(PMUYECKUX YPABHEHUI U HEPABEHCTB.

Haxoaute penienus npocTenmx TPUroHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMH: CHUCTEMA JIMHEHMHBIX YpAaBHEHUW U €€ PELICHUE;
UCITIOJIB30BATh CUCTEMY JIMHENHBIX YPABHEHUH ISl PEIICHUS TPAKTUUECKUX 3a/1a4.

HaxoauTe pemeHns nNpocTeNIMX CHUCTEM M COBOKYITHOCTEW PAllMOHAIBHBIX
YPAaBHEHUW U HEPABEHCTB.

MopenupoBaTh peajibHble CUTYyallMM Ha fA3bIKE aireOpbl, COCTAaBIATH
BBIPDA)KCHUS, YpPAaBHEHHs, HEPAaBEHCTBA M CHCTEMBbI MO YCIOBHUIO 3aJayH,
UCCJIeI0BAaTh MOCTPOEHHBIE MOJIENIH C UCTIOIB30BAHUEM alllapaTa ajreophl.

DYyHKIUM U TPAaPUKHU

OnepupoBaTh MOHATUSMU:  Tepuoanyueckas  (QyHKUUA, [POMEXKYTKU
MOHOTOHHOCTH  (DYHKIIMHM, TOYKH DOKCTpeMyMma (yHKIUH, HauOosblliee U
HauMEHbIIlee 3HA4YeHHs (YHKIMUM HAa TMPOMEXKYTKE;, HCIONb30BaTh MX IS
UccienoBanus (PyHKINH, 3aJaHHON IpauKOM.

OnepupoBaTh MOHATUSAMU: TpadUKH MOKA3ATENbHOM, JIOrapudMHUUEcKOl U
TPUTOHOMETPUYECKUX (DYHKIIMI; M300pakaTh UX HA KOOPJAWHATHOM IUIOCKOCTU H
UCIIOJIb30BATh ISl PELICHNS] YPABHEHUN U HEPABEHCTB.

N3o0paxaTh Ha KOOPAMHATHOMN IJIOCKOCTH TpauKH JIMHEHHBIX YpaBHEHUU
Y UCIMOJIB30BATh UX JUISl PELICHUSI CUCTEMBI JMHEUHBIX YPaBHECHUM.

Ucnonb3oBaTh rpadukd (QYHKIUN JUIsI  UCCIIENOBAaHUSA TPOIECCOB U
3aBUCUMOCTEH U3 APYTUX YUCOHBIX JUCIUTUIHH.

Hayvajia MaTeMaTH4€CKOI0 aHAJIU3A

OnepupoBaTh MOHATUSAMH: HEMPEPhIBHAS (YHKIHUSA, TPOU3BOIHAS (YHKIINU;
UCIIOJIb30BaTh TEOMETPUUECCKUHN U (PU3NIECKUI CMBICT TPOU3BOTHOMN JJISl PEIICHUS
3a/1ad.

Haxoauts npou3BoiHbIE 3JIEMEHTAPHBIX (DYHKINN, BBIYUCIATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (YHKIIHH.

Hcnonp30BaTh TPOU3BOAHYIO 7Sl UCCIEOBAHUS (DYHKIIMM HA MOHOTOHHOCTh
U 3KCTPEMYMBI, IPUMEHSTh PE3yJIbTaThl HCCIEIOBAHUS K IOCTPOECHUIO IPauKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Uil HAXOXKIECHUS HAWIY4dIIEro pELICHUS B
IIPUKJIAJHBIX, B TOM YHCJIE COLNAIBHO-)KOHOMUYECKUX, 3a/1a4ax.

OnepupoBaTh MNOHATUSAMH: IEepBOOOpa3Hass W  HMHTErpajl; IMOHHUMATh
r€OMETPUYECKUN U PU3HUECKUN CMBICI UHTETpaJa.



Haxonute mepBooOpa3Hble dJIEMEHTAPHBIX (DYHKIHA, BBIYUCISATH HHTETPAT
o ¢popmyne Hetorona—JleliOuuia.

Pemate mpuknagHbie 3aavd, B TOM YHCJIE COIMATHLHO-DPKOHOMHYECKOTO U
¢u3ngecKoro xapakrepa, CpeACTBaMHU MaTEMaTHUECKOTO aHAIN3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NPorpamMmbl Bcero Kontponbubie | Ipaxtirieckite o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypest
MHoO)kecTBa pallHOHAIBHBIX U
1 JNEUCTBUTENILHBIX YHCeN. PaloHaabHbIe 14 1
ypaBHEHHUS 1 HEPABEHCTBA
9 Oyukuuu U rpadpuku. CTeneHs ¢ 1eabM 6
MoKa3aTresieM
3 Apudmerndecknii KOpeHb N—OH CTETICHH. 18 1
UppanmonanbHble ypaBHEHUS U HEPABEHCTBA
Dopmyibl
4 TpuroHomeTpuu. TpUuroHoMeTpudIecKre 22 1
ypaBHEHUS
5 [TocnenoBaTeTbHOCTH ¥ POTPECCHH 5
5 [ToBTOpeHnue, 06001IeHNE, CCTeMaTH3aUs 3 1
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0




11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NMPOrpaMmblI Bcero Kontponbubie | Ipaxtirieckire o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypcsl
CreneHs ¢ pallnOHAIBHBIM [T0KA3aTEIEM.
1 [TokazatenpHas pyukuus. [lokazarenbHbie 12 1
ypaBHEHUS U HEPABEHCTBA
Jlorapudmuueckas QyHKIUS.
2 Jlorapudmuueckue ypaBHEHUS U 12
HEpaBEHCTBA
Tpuronomerpuueckue GyHKIIUN U UX
3 rpaduku. TpUroHoMeTprUIeCKue 9 1
HEpaBEeHCTBa
4 [IpousBoanas. [Ipumenenne mpou3BOIHOM 24 1
5 HHTerpan u ero npuMeHeHHs 9
6 Cucremsbl ypaBHEHUH 12 1
7 HatypanbHble u nensie yncna 6
8 [ToBTOpeHnue, 06001IeHNE, cCCTeMaTH3alus 18 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Kontpobusie | Hpaxrieckie u3yuyeHusi | oOpa3zoBaTejibHbIE
padoThI padoTsl pecypest
1 MHOkeCTBO, oreparuy HajJ MHOKECTBAMH. 1
Hunarpammsl Diinepa—BeHHa
Parmmmonansubie ynciaa. OOBIKHOBEHHBIE U
2 JECSTUIHBIC IPOOH, TTPOIICHTHI, 1
OECKOHEYHBIC TTEPUOIUIECKHE TPoOH
Apudmerndeckue orneparuu ¢
3 panMoHaIbHBIMHU YUCIIAMH, 1
peoOpa30BaHUS YUCIOBBIX BhIPAXKEHHMA
[Ipumenenne npoOeli U MPOIICHTOB IS
4 pelIeHUs MPUKIAIHBIX 33]a4 U3 Pa3IMYHBIX 1
OTpaciiel 3HaHUM U peaIbHON KU3HU
[Ipumenenue npoOeii U MPOLICHTOB IS
5 pelIeHUs IPUKIATHBIX 33724 U3 Pa3IMUHBIX 1
OTpaciiel 3HaHUMU U peaabHON KU3HU
5 JleiicTBuTenpHbIe ycna. ParmonanbHble U 1
HppalMOHAJIbHBIE YHCIIa
7 ApudmeTrueckre omneparuu c 1
JNENCTBUTENbHBIMU YUCIAMU
[TpubnmkEHHBIE BEIYUCIICHUS, TIPAaBUIIA
8 OKpYTJIEHUS, IPUKHJIKA U OLIEHKA 1

pe3yiibTaTta BBIUMCIICHU N




ToxnecTBa U TOXXAECTBEHHBIE

9
peoOpa3oBaHUs
10 YpaBHCHHE, KOPDCHb YPABHCHHUS
11 HepaBeHncTBO, pelieHre HepaBeHCTBA
12 Meroa uHTEpBAIOB
13 Pemenue nensix 1 IpoOHO-pallOHAIBHBIX
YpPaBHEHUI U HEPABEHCTB
KonTponbHas pabora no teme "MHokecTBa
14 palMOHANBHBIX U IEUCTBUTEIIbHBIX YHCEIL.
PanvionaneHble ypaBHEHNS M HEPABEHCTB"
15 OyHKIUS, CTIOcOoO0bI 3aMaHus (PyHKITHH.
B3anmuo 0OpaTHbIe GyHKITUN
I'padux pynkmuu. O6macte onpeneacHus u
16 MHOYECTBO 3HaueHu pynkuu. Hymn
¢bysakuu. [IpoMexxyTKu 3HaKOIOCTOSTHCTBA
17 UETHbie 1 HEUETHBIC (PYHKITUN
CreneHs C 1eIbIM [TOKa3aTeIeM.
18 CrannapTtHas opma 3armucu
JNEHCTBUTENLHOTO YnCiIa
Hcnonp3oBanue noaxosiiei Gopmsl
19 3aMMcy JeCTBUTENbHBIX YHUCEN JIS
pelIeHUs MPAKTUYECKHUX 3a]1a4 U
MIpPE/ICTaBJICHHSI TAaHHBIX
CrenenHas GyHKIIHMS C HATypaIbHBIM U
20 eJIBIM nmoka3aTesieM. E€ cBolicTBa 1
rpaduk
21 ApudmeTrueckuii KOpeHb HaTypaTbHOU

CTCIICHHU




Apudmernueckuii KOpeHb HaTYpaTbHON

22
CTENIEHU

23 CBoiicTBa apuPMETHIECKOTO KOPHS
HATypaJbHOW CTENEHU

24 CBoiicTBa apuPMETHIECKOTO KOPHS
HATypaJbHOW CTEIEHU

o5 CaoiicTBa apu(METUUECKOTO KOPHS
HATypaJbHOW CTETIEHU

26 JleiicTBus ¢ apupMeTHUECKUMU KOPHIMHU
N—OoH CTeNneHu

27 HeiicTBust ¢ apupMeTHUECKIMHU KOPHSIMU
N—OoH CTeNneHu

28 JeiicTBust ¢ apupMeTHUIECKIMHU KOPHSIMU
N—oil cTeneHu

29 JeiicTBust ¢ apupMeTHUIECKIMHU KOPHSIMU
N—oil cTeneHun

30 JelicTBust ¢ apupMETHUIESCKMMU KOPHSAMU
N—oil cTeneHun

31 Penienne nppaiimoOHaIbHBIX YpaBHEHUN U
HEPaBEHCTB

32 Peuienne nppanoHaIbHBIX YpaBHEHUN U
HEPaBEHCTB

33 Pemienne uppanoHaNbHBIX YpaBHEHUN U
HEPaBEHCTB

34 Pemienne nppanoHaibHBIX YPaBHEHUN U
HEPaBEHCTB

35 Pemrenne nppanoHaNbHBIX YpaBHEHUN U

HCEPAaBCHCTB




36

CBoiicTBa u rpaduk KOpHSI N-0i CTENICHN

37 CBoiicTBa u rpaduk KOpHS N-0i CTETICHN 1
KonrponsHas pabora o teme

38 "ApudmMeTrnueckuii KOpeHb N—Oi CTETICHHU. 1
WppanmoHansHbie ypaBHEHUS U
HepaBeHCTBA"

39 CuHyc, KOCHHYC ¥ TAaHT€HC YUCIIOBOTO 1
apryMeHTa

40 CuHyC, KOCHHYC U TaHT€HC YUCIOBOTO 1
apryMeHTa

41 ApKCHHYC, apKKOCHHYC U apKTaHI'€HC 1
YHCIIOBOTO apryMeHTa

42 ApKCUHYC, apKKOCHHYC U apKTaHI'€HC 1
YHICIIOBOTO apryMeHTa
TpuronomeTrpuyeckasi OKpyKHOCTb,

43 oTIpeIeTICHUE TPUTOHOMETPUUECKHIX 1
(yHKIIUI 4UCTIOBOrO apryMeHTa
Tpuronomerpuueckas OKpyKHOCTb,

44 oTpeIeTICHUE TPUTOHOMETPHYUCCKHIX 1
(yHKIUI YUCIOBOTrO apryMeHTa

45 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1

46 OcCHOBHBIE TPUTOHOMETPUYECKHE (POPMYJIBI 1

47 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIbI 1

48 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIbI 1

49 IIpeoOpa3oBaHue TPUTOHOMETPHUUECKUX 1
BBIpAXKCHUI

50 [IpeoOpa3oBaHue TPUrOHOMETPHUUECKUX 1

BBIpAXKCHUI




[IpeobpazoBaHre TPUTOHOMETPHUECKUX

51 . 1
BBIpAKCHUH

59 [IpeoOpa3oBanue TPUTOHOMETPHUIECKUX 1
BBIPAKCHUI

53 [IpeoOpa3oBaHne TPUTOHOMETPUIECKUX 1
BBIPAKCHUI

o4 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHAN 1

55 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUI 1

56 Pemrenne TpuroHOMeTpU4ECKUX YpaBHEHUN 1

S7 Pemrenne TpuroHOMeTpU4ECKUX YpaBHEHUN 1

58 Pemrenne TpuroHOMETpUYECKUX YPAaBHEHUN 1

59 Pemienne TpuroHOMETPUYECKUX YPAaBHEHUM 1
KontponbHas padota o teme "dopmMyibl

60 TPUTOHOMETPHUH. TpUTOHOMETPUUECKHE 1
ypaBHeHUS"
[locnenoBarenbHOCTH, CIOCOOBI 33aHUS

61 [IOCJIEIOBATEIHLHOCTEN. MOHOTOHHEIE 1
[10CJIe10BATEIbHOCTH
Apudmernueckas 1 reoMeTpuyecKas

62 nporpeccuu. Mcnonp3oBaHue nporpeccuu 1
JUISl peLIeHUs peabHbIX 3a1a4
MIPUKIIQJHOTO XapakTepa
beckoneuHo yObIBarolasi reoMeTpudecKas

63 nporpeccus. Cymma 6eCKOHEUHO 1
yOBIBaro1ei reoMeTpUYecKOil Mporpeccuu

64 dopmyia CI0KHBIX TPOLIEHTOB

65 ®dopmyia CI0KHBIX TPOLIEHTOB




O0o0011IeHE, CHCTEMATH3aIs 3HAHUH 3a

66 Kypc anreOpbl ¥ HadaJl MaTeMaTHIeCKOTO 1
ananu3a 10 xmacca
67 Hrorosas KoHTpoJbHAS padoTa 1
O0o0011IeHrEe, CHCTEMaTH3aMMs 3HAHUH 3a
68 Kypc anreOphl ¥ Hadal MaTeMaTHIeCKOTO 1
ananu3a 10 xmacca
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME




11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne T Mara uudposbie
n/n eMa ypora Bcero Konrpoaprie | Hpakririeckite H3y4eHHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI pecypest
Crenenb C pallMOHATBHBIM TMOKa3aTeIeM 1
CaoiicTBa cTeNeHN 1
3 [Ipeobpa3zoBanue BhIpaKeHUH, CoepKalIuX 1
panroHaIbHbIC CTETICHH
4 [Ipeobpa3zoBanue BhIpaKeHUH, CoepKalIuX 1
panroHaIbHBIC CTETICHH
5 [IpeobpazoBanme BIpaKEHUH, COIEPIKAIIIX 1
panMoHaIbHbIE CTEIICHU
6 [TokazaTenpHBIC YpaBHEHUSI U HEPABEHCTBA 1
7 Iloka3arenbHble YpaBHEHUS U HEPABEHCTBA 1
8 Iloka3arenbHble YpaBHEHUS U HEPABEHCTBA 1
9 Iloka3arenbHble YpaBHEHUS U HEPABEHCTBA 1
10 [TokazarenbHbIe ypaBHEHHUS U HEPABEHCTBA 1
1 IToka3zarenbHas QyHKIMS, €€ CBOICTBA U 1
rpaduk
KontpomnbHas padora no teme "CTeneHs ¢
12 palMoHaIbHBIM MOKa3aTeNIEM. 1 1
IToka3zarenbHas ¢pynkuus. [TokasarenbHble
YPaBHEHHUs U HEPABEHCTBA"
13 Jlorapugm yucna
14 JlecaTUUHBIE U HATypaJIbHbIE JOrapu(pMbl




[IpeoOpazoBaHue BEIpAKEHUH, COACPIKAIUX

15
norapupmMsl

16 [IpeoOpa3oBanue BBIpaKEHHIA, COACPIKALIIX
norapupmMsl

17 [IpeoOpa3oBanue BBIpaKEHHIA, COACPIKALIIX
Jorapu(pmsl

18 [IpeoOpa3oBanue BEIpayKEHHIA, COAECPIKAIIIX
Jorapu(pmsl

19 Jlorapudmuueckre ypaBHEHUS U
HEpaBEHCTBA

20 Jlorapudmuueckrue ypaBHEHUS U
HEpaBEHCTBA

91 Jlorapumuueckne ypaBHEHHS U
HEpaBEHCTBA

99 Jlorapumuueckne ypaBHEHHS U
HEpaBEHCTBA

93 Jlorapupmuueckas GyHKIHS, €€ CBOWCTBA U
rpadguk

24 Jlorapupmuueckas GyHKIH, €€ CBOWCTBA U
rpaduk

o5 Tpuronomerpuydeckue GyHKIUH, UX
CBOMCTBA M rpauKu

26 Tpuronomerpuueckue GyHKINHU, UX
CBOWCTBA U I'pauKu

97 Tpuronomerpuueckue GyHKINHU, UX
CBOWCTBA U IrpauKu

98 Tpuronomerpuueckue GyHKIUHU, UX

CBOWCTBA U rpauKu




[IpuMepsl TPUTOHOMETPUYECKUX

29
HEPaBEHCTB

30 [Tpumeps! TPUTOHOMETPHUYECKUX
HEPaBEHCTB

31 [Tpumeps! TPUTOHOMETPHUYECKUX
HEPaBEHCTB

39 [Tpumeps! TPUTOHOMETPHUYECKUX
HEPaBEHCTB
KonTponbHas pabota o teme
"Jlorapudmuueckas QyHKIUS.
Jlorapudmuueckre ypaBHEHUS U

33 HepaBeHCTBa. T puroHOMeTpHYEeCKHe
GbyHKIMHA B UX
rpa¢uku. Tpuronomerpuueckue
HepaBeHcTBA"

34 HenpepsiBHbIe PyHKITIN

35 Meton UHTEpPBAJIOB AJIs pelleHUs
HEpPaBEHCTB

36 Metoa UHTEpPBAJIOB AJIs pellleHUs
HEpPaBEHCTB

37 [IpousBonHas GyHKIUU

38 [IpousBonnas GyHKIUU

39 I'eomerpuueckuil u puzndeckuit CMbICI
MPOU3BOJHOMN

40 I'eomerpuueckuil u puzndeckuit CMbICI
MPOU3BOJHOM

41 [Ipou3BoHbIE IIEMEHTAPHBIX (YHKIUI

42 [Ipou3BoHbIE IIEMEHTAPHBIX (YHKIUI




[Ipon3BoiHast CyMMBI, IPOU3BEACHMS,

43 .
9acTHOTO (DYyHKIIHIA

44 [Ipon3BoiHast CyMMBbI, IPOU3BEACHUSI,
9acTHOTO (DYyHKIIHIA

45 [Ipon3BoHas CyMMbI, IPOU3BEICHMUS,
4acTHOTO (PyHKIUH
[IpuMeHeHne npon3BOIHOMN K

46 HCCIIEIOBaHUIO (PYHKIIMI HA MOHOTOHHOCTh
U DKCTPEMYMBI
[IpuMeHeHne npon3BOIHOMN K

47 HCCIIEeIOBaHHIO (PYHKIIMI HA MOHOTOHHOCTh
U DKCTPEMYMBI
[IpumeneHnre mpou3BOIHON K

48 rccaea0BaHui0 (DYHKIIMN Ha MOHOTOHHOCTD
U DKCTPEMYMBI
[Ipumenenre mpou3BOIHOM K

49 Hccae0BaHuI0 (DYHKIIMI Ha MOHOTOHHOCTD
U DKCTPEMYMBI

50 Haxoxaenue HaubobI1ero 1 HANMEHbBIIEr o
3HaueHUs QYHKIUU HAa OTPE3Ke

51 Haxoxaenne HauboIbIIero 1 HANMEHBILErO
3HaueHUs QYHKIIUU Ha OTpE3Ke

59 Haxosxnenne HanOobIIero 1 HAUMEHBLIETO
3Ha4YeHus QYHKIHUU Ha OTpe3Ke

53 HaxosxneHne HanOobIIero 1 HAUMEHBLIETO
3Ha4YeHus1 (YHKIHUU Ha OTpe3Ke

54 Haxosxnenne HanOoJIbIIero 1 HAMMEHBIIETO

3HA4YCHUA (I)yHKI_II/II/I Ha OTPE3KE




Haxonc;[eHHe HanOOJIBIIEr0 1 HAUMEHBIIICTO

> 3Ha4eHUs1 QYHKIIUU Ha OTPE3Ke
[IpuMeHeHne npou3BOIHON IS
HAXOXKJICHHUS HAWTY4IIEeT0 PEHICHUS B

56 MIPUKJIAIHBIX 3a]a4ax, JUIsl ONpeIeIeHUs
CKOpPOCTH TIpoliecca, 3aJaHHOro (hopMyIoi
WK rpaduKoM

57 KonTponbHas pabota o teme
"[IponsBonHas. [Ipumenenne npon3BogHOM"

58 [TepBooOpaznas. Tabmuiia mepBooOpa3HBIX

59 [TepBooOpaznas. Tabmuiia mepBooOpa3HBIX

60 WuTerpan, reoMmerpuueckuii U Gpu3NYECKUi
CMBICTT MHTETpajia

61 HHTerpain, reoMeTpuuecKuii 1 PU3NUECKUMA
CMBICTT MHTETpajia

62 HHTerpain, reoMeTpuuecKuil 1 PU3NUECKUMA
CMBICTT MHTETpajia

63 Brruncnenue unterpana no ¢popmyiie
Herorona—JleitOauna

64 Brruncnenue unterpana no popmyie
Herorona—JleitOaunna

65 Brruncnenue unterpana no popmyie
Herorona—IJleitOHuna

66 Brruucnenue unrterpana no gopmyie
Herorona—IJleitOHuna

67 Cucrempl TMHENHBIX YPaBHEHUI

68 CucremMbl TUHENHBIX YpaBHEHUN

69 Perienne npukiIagHbIX 33aa4 C OMOIIBIO




CUCTEMBI JIMHEWHBIX YPAaBHEHUI

70

Pemrenne npukiiagHeIxX 3a1a4 ¢ ITOMOLIBIO
CUCTEMBI JIMHEWHBIX YPAaBHEHHU

71

Cucrembl U COBOKYITHOCTH IICJIBIX,
palMOHANBHBIX, UPPALUOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTAPUPMUIECKUX
YpPaBHEHU U HEPABEHCTB

72

Cuctembl U COBOKYITHOCTH IIECJIBIX,
palMOHANIBHBIX, UPPAUOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTAPUPMUIECKUX
YPaBHEHU U HEPABEHCTB

73

CucreMsl 1 COBOKYITHOCTH LECJbIX,
palOHAaIbHBIX, UPPALIUOHAIBHBIX,
MOKa3aTeIbHbBIX, JOTapUPMUUECKUX
YpPaBHEHU U HEPABEHCTB

74

CucreMbl 1 COBOKYITHOCTH LIETIBIX,
paloOHaIbHBIX, UPPALUOHAIBHBIX,
MMOKa3aTeIbHbBIX, JOTapUPMUUECKUX
ypaBHEHU U HEPABEHCTB

75

Hcnonb3oBanue rpadukoB GpyHKIUN A5
pelIeHns YpaBHEHUN U CUCTEM

76

Hcnonb3oBanue rpadukoB GpyHKIUN A5
pelieHus: ypaBHEHUN U CUCTEM

77

IIpuMeHeHre ypaBHEHUMN, CUCTEM U
HEPABEHCTB K PELICHUIO0 MAaTEMaTUYECKUX
3aJa4 M 3a/1a4 U3 pasIn4yHbIX oOsacTen
HayKH U peajbHOU KU3HU

78

KonrpomnsHas padora no teme "MuTerpan u




ero npuMeHeHus. Cuctemsl ypaBHEHU"

HatypanbHble u 1ienple yncia B 3ajja4ax u3

7 peanbHOM KU3HU

80 HatypanbHble 1 11esble Yncia B 3aja4ax u3
peanbHON KU3HU

81 HatypanbHble 1 11esble Yncia B 3aa4ax u3
peanbHOM )KU3HU

82 [Ipu3Haky JeTMMOCTH LEIbIX YUCEI

83 [Tpu3HAaKH NETUMOCTH LETBIX YHCE

84 [Tpu3HAaKH ETUMOCTH LETBIX YHCEI

85 [ToBTOpEeHME, 0600IIEHNE, CUCTEMATH3AIIHS
3HAaHUU. YpaBHEHUS

86 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATHU3AIIHS
3HAHUU. YpaBHEHUS

87 [ToBTOpEeHME, 000OIIEHNE, CUCTEMATHU3AIIHS
3HAHUU. YpaBHEHUS

88 [ToBTOpEeHME, 000OIIEHNE, CUCTEMATH3AIIHS
3HAHUU. YpaBHEHUS

89 [ToBTOpeHnue, 06001IeHNE, cCCTeMaTH3alUs
3HaHUH. YpaBHEHUs

90 [ToBTOpeHnue, 06001IeHNE, cCCTeMaTH3alUs
3HaHUU. YpaBHEHUs

o1 IToBTOpeHue, 0600IIEHNE, CUCTEMAaTU3AIUS
3HaHui. HepaBeHncrea

92 IToBTOpeHue, 0600IIeHNE, CUCTEMAaTU3AIUS
3HaHui. HepaBencraa

93 IToBTOpenue, 0600IIeHNE, CUCTEMATU3AIUS




3HaHui. HepaBencraa

[ToBTOpeHUe, 0600MIeHNE, CHCTEMATH3AIUS

94 N 1
3HaHui. HepaBeHncrsa

95 [ToBTOpeHUe, 0600IEeHNE, CHCTEMAaTH3AIUS 1
3HaHui. CrucTeMbl ypaBHEHUN

96 [ToBTOpenue, 0600IIEHNE, CHUCTEMATH3AITUS 1
3HaHUH. CHucTeMbl ypaBHEHUN

97 [ToBTOpeHue, 0600IIEHNE, CUCTEMATH3AIIHS 1
3HaHU. OyHKIUH

98 [ToBTOpEeHME, 0600IIEHNE, CUCTEMATH3AIIHS 1
3HaHUW. OyHKIHUH

99 Hrorosas koHTpoJbHAs paboTa

100 Hrorosas koHTpoJIbHAs paboTa
O0o001IeHre, cucTeMaTH3alusa 3HaHu’ 3a

101 Kypc anreOpbl ¥ HadaJl MAaTeMaTHIEeCKOTO 1
aganm3a 10-11 ximaccoB
O0o001IeHe, cucTeMaTH3als 3HaHUH 3a

102 Kypc anreOpbl ¥ HadaJl MAaTeMaTHYECKOTO 1
ananm3a 10-11 xiaccoB

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME







YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

* Maremaruka: anredpa 1 Hayajaa MaTeMaTHYECKOro aHalln3a, FEOMETPUSI.
Anrebpa u Havasia MaTemaTudeckoro ananusa, 10-11 knaccsl/ Anumos 111 A.,
Komsrun 10.M., TkaueBa M.B. u npyrue, AKIIMOHEpHOE 00IIECTBO

«M3parenscTBO «IIpocBemienue»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
HMHTEPHET

YU PY. POIIL
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