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MMOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma yueb6HOro Kypca «Anredpa U Hadajla MaTeMaTHYeCKOIo
aHanu3a» 0a3oBoro ypoBHs st oOydatonquxcsi 10 —11 kimaccoB paspaboraHa Ha
ocHOBe DenepabHOTO TOCYIAPCTBEHHOTO 00pa30BaTEbHOTO CTAHIAPTa CPETHETO
oOmero oOpa3oBaHusA, C Y4YETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHU,
NPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa3oBaHUIO, M TPAAULUN POCCHICKOTO
oOpazoBanus. Peanmmzanusi mporpaMMbl 0OECTIEUMBACT OBJAJCHUE KIIOUYEBBIMH
KOMIIETCHIIUSAMH, COCTABISIONIUMHU OCHOBY JII CAMOPAa3BUTHUS W HETPEPHIBHOTO
00pa30BaHMs, [IEJIOCTHOCTh OOIIEKYIHTYPHOTO, JMYHOCTHOTO M TIO3HABATEIHLHOTO
Pa3BUTHS JTMYHOCTH 00YUYaOLITUXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa um Hauajna MaTeMaTHYECKOrO aHalU3a» SIBISETCS OIHUM W3
HanboJyiee 3HAYMMBIX B MPOrpaMMe CTapiield IIKOJbI, TMOCKOJIbKY, C OJHOMN
CTOPOHBI, OH oOOecneYnBaeT HMHCTPYMCHTAIbHYIO 0a3zy Mg H3y4YeHHUs BCeX
€CTEeCTBEHHO-HAYUHBIX KYPCOB, a C JPYroll CTOPOHBI, (POPMHUPYET JOTUUECKOE H
a0CTpaKTHOE MBIIUICHUE YYalllUXCsid Ha YPOBHE, HEOOXOIWMOM [IJIi OCBOEHHSI
KypcoB HHGPOPMATUKH, OOIIECTBO3HAHMS, HCTOPUHU, CJIOBECHOCTH. B pamkax
JAHHOTO Kypca ydYalluecs OBJIAJIEBAIOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM
HayKH, KOTopas (GOpMyJIUPYyET CBOU JOCTHUKEHUSI B MaTeMaTU4YECKOH hopme.

Kypc anreOpsl u Hauan MaTeMaTUYeCKOro aHalIn3a 3aKJIaJbIBaeT OCHOBY IS
YCHEIIHOTO OBJAJeHUsI 3aKOHaMH (U3UKHU, XUMHH, OHOJOTWH, TOHUMAHUS
OCHOBHBIX TEHJICHIIMA HKOHOMHUKM U OOIIECTBEHHOW JKM3HU, TIO3BOJISIET
OpUEHTUPOBATHCS B COBPEMEHHBIX HU(DPOBBIX U KOMITBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOJIb30BaTh UX B MOBCEIHEBHOW XHM3HU. B TOXe Bpems oBiajeHUE
a0CTpaKTHBIMU M JIOTHUECKH CTPOTMMHU MAaTEMaTUYECKUMH KOHCTPYKIUSIMHU
pa3BHBACT YMEHHE HAaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH
YTBEPKJICHUS, UCIIONIH30BATh 0000IICHNE U KOHKPETU3AIHNIO, a0CTparupOBaHHUE U
aHaJoruio, PopMHUpPYET KPEaTUBHOE U KPUTUUYECKOE MbIILICHHE. B Xo/1€ n3ydeHus
anreOpbl M Hayal MaTEMaTUYECKOr0 aHajiu3a B CTaplieil IIKOJe Yyualluecs
MIOJIy4arOT HOBBIA ONBIT PENICHHUS MPUKIAIHBIX 3a7a4, CaMOCTOATEIbHOTO
IIOCTPOEHUSI MAaTeMaTUYECKUX MOJEJIEN PEaJbHbIX CUTYyallud W HMHTEpIpETaluu
MOJIyYCHHBIX  PEIICHUW, 3HAKOMATCS C  NOpUMEpaMM  MaTeMaTUYECKUX
3aKOHOMEPHOCTEW B MPHUPOJE, HAYKE U B MCKYCCTBE, C BBLIAIOIIAMUCA
MaTEeMaTHYE€CKUMHU OTKPBITUSMU U UX aBTOPaMHU.

Kypc oOnamaer 3HAYMTENBHBIM BOCHHUTATEIBHBIM MOTEHIIMAIOM, KOTOPBIN
peanmu3yeTcsl Kak 4depe3 y4eOHbIH marepuai, CIOCOOCTBYIONINI (opMUpOBaHHUIO
HAay4yHOTO MHPOBO33pPEHHUS, TaK W uepe3 crnenupuxky ydeOHOU AesTeIbHOCTH,



TpeOyrouiei CaMOCTOSITEIIbHOCTH, AKKypaTHOCTH, IIPOIOJKUTENBHON
KOHIICHTPALIMM BHUMAaHUS U OTBETCTBEHHOCTH 3a MOJIyYEHHBIN PE3yNbTaT.

B ocHoBe wmeroauku oOydeHHs] aiaredpe M HadajaM MaTeMaTH4eCKOro
aHaJIM3a JISKUT AESATEIbHOCTHBIN MPUHLINAI 00yYEHUSI.

CrtpykTypa Kypca «Anredpa v Hadyajga MaTeMaTUYECKOTO aHAIN3a» BKIIIOYAET
CIEAYIOIINE COAEPKATEIBHO-METOANYECKUE JUHUN: «Yucna M BBIYUCIEHUSY,
«Oynkuun  u rpadpuku», «YpaBHEHMS M HepaBeHCTBa», «Hauama
MaTeMaTUYEeCKOro aHanu3a», «MHoXkecTBa MW JOruka». Bce OCHOBHBIE
COZIEP/KATEIIbHO-METOAUYECKUE JIMHUM HW3Y4YalOTCS Ha MPOTSKEHUHM JBYX JIET
oOydeHHs] B CTaplliel IIKOJIe, €CTECTBEHHO AOMOIHSISA IPYr ApYyra U MOCTENEHHO
HAChIIAsiCh HOBBIMM TE€MaMu W pasgenamu. JlaHHBIE Kypc  SIBISETCS
UHTETPAaTUBHBIM, IOCKOJbKY OOBEAMHSET B cebe coaepk aHUe HECKOJIbKHUX
MaTEeMaTUYECKUX JAUCIMIUIUH: ajredpa, TPUrOHOMETPHS, MATEMATUYECKUI aHaIu3,
Teopuss MHOXkeCcTB U Jip. [lo Mepe Toro kak yuamiuecsi OBIaeBalOT Bc€ Oosee
MIMPOKMM MaTEMaTUYECKUM alapaToM, y HUX MOCIE0BaTeIbHO (OPMUPYETCS U
COBEPIICHCTBYETCA YMEHHE CTPOUTh MAaTEMAaTUYECKYKD MOJENb pPEATbHOU
CUTyallud, TPUMEHSTh 3HAHHUA, TMOJIyYCHHbIE B Kypce «Anrebpa W Havana
MaTEMaTUYECKOT0 aHaju3a», JUJIsl PEUIeHHUs] CaMOCTOSITENIbHO ChOpMyIUpPOBAaHHOM
MaTeMaTUYECKOM 3aJa4H, a 3aT€M UHTEPIIPETUPOBATH MTOJIYUYEHHBIA PE3yJIbTAaT.

CopnepxaTtenbHO-MeTOAMYECKas JUHUA «Hucaa U BBIYMCIEHUS» 3aBEpIIACT
dbopMHUpOBaHUE HABBIKOB MCIIOIB30BAHUS JEUCTBUTEIBHBIX YMCEN, KOTOPOE ObLIO
HA4YaTO B OCHOBHOW ImKoje. B crapmieii mkojie ocoboe BHUMaHUE YIETISCTCS
(GbOpMHUPOBAHUIO TPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKIIOYAIOIMIUX B ceOs
UCIIOJIb30BaHUE DPAa3IUYHBIX (OpPM 3amucu JEeHCTBUTEIBHOTO 4YHCIA, YMEHHE
pallMOHANIBHO BBIIOJHATh JEUCTBUS C HUMH, J€JIaTh NPUKUAKY, OLCHUBATH
pesynbrar. OOyuaromuecs TOJMyYarT HaBBIKM MPHUOTMKEHHBIX BBIUKCICHUH,
BBITIOJIHCHUSL JICUCTBUH C YHCIIaMH, 3allMCaHHBIMH B CTaHIApTHOW ¢dopme,
VCIIOJIb30BAHUS MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKECHUN.

JIuansa «YpaBHEHUS U HEPABCHCTBA» pEaNU3yeTCs Ha IPOTSHKEHUU BCETO
oOyueHusi B cCTaplield IIKOJe, IOCKOJbKY B KaX/JOM pasJieie MporpaMMbl
IPETyCMOTPEHO pEUIEHHE COOTBETCTBYIOIMX 3anad. OOydaroniuecs: OBJIAJEBAIOT
Pa3JIMYHBIMUA METONAMHM pPEUICHUs LENbIX, PAlUOHAIBHBIX, WPPALUOHAIBHBIX,
MOKA3aTeNbHbIX, JIOTApU(PMHUYECKMX M  TPUTOHOMETPUYECKHUX  ypaBHEHUH,
HEPABEHCTB U X cucteM. [lomydeHHbple yMEHUS HCTIOIB3YIOTCA PHA UCCIIETOBAHUHT
(GYHKIMI C TOMOIIBbIO MPOU3BOAHON, PEIIEHUWH MPHUKIAIHBIX 3a1ad W 3a1ad Ha
HaxXOoKJIEeHWE HaumOOJBIIMX UM HAUMEHBIIMX 3HaYeHUH ¢yHknuu. JlanHas
colep)kaTeslbHas JUHUS BKIOYaeT B ce0s Takke (OpMUPOBAHHE YMEHHI
BBIMOJHATE pacy€Thl MO (QopMysaMm, MNPeoOpa3oBaHUs LENbIX, PalUOHAIbHBIX,
UPPALMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHUM, a TAKKE BBIPAKCHUM,



collepKallluX CTEeNeHH W Jiorapudmbl. brarogaps u3yyeHUIo anredpanyecKkoro
Mareprajia NPOUCXOAWT  JajbHEWINEe  pa3BUTUE  ANTOPUTMHYECKOTO U
a0CTPAKTHOTO MBIIUICHUSI Yy4yaluxcsi, (OPMUPYIOTCS HAaBBIKU JI€TYKTHUBHBIX
paccykJaeHuid, paboTbl C  CHMBOJBHBIMH  (OopMamu,  NpPEACTaBICHUS
3aKOHOMEpPHOCTEN W 3aBUCMMOCTEH B BHJIE€ PABEHCTB W HEpPaBEHCTB. AjreOpa
npemyiaraer d(PGEeKTUBHBIE MHCTPYMEHTBI Ui PEIICHUs] MPaKTUUYECKUX U
€CTECTBEHHO-HAYYHBIX 3374, HATJSAIHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTHU KaK
SI3bIKa HAYKH.

CopepxarenbHo-MeToanueckass JuHUsA «DyHKUMM ©U  TpadUKU» TECHO
NEPEIIETAETCS C APYTUMU JIMHUAMH Kypca, MOCKOJIBKY B KAKOM-TO CMBICJIE 3aJ1a€T
NOCJIEI0BATEIBHOCTD U3YUYEHHUS Marepuana. N3yuenue CTENIEHHOM,
NOKa3aTeJIbHOM, JIorapuMUUEecKoi U TPUTOHOMETPUUECKUX (PYHKIUI, UX CBOWCTB
U rpaduKoB, UCIOIB30BaHUE (PYHKIMM JJIs1 PEIICHUS 3ajayd U3 APYruX y4eOHBIX
IPEAMETOB U PEANBHON KM3HU TECHO CBS3aHO KaK C MATEMAaTUYECKUM aHAJIM30M,
TaK U C pEIICHHEeM YpaBHEHUH W HepaBeHCTB. [Ipu sTom OombIIOe BHUMAaHHE
yaensercs (GOpMUPOBAHUIO YMEHUS BbIpakaTh (GOpMyJIaMu 3aBUCHUMOCTH MEXKIY
pa3IMYHBIMU BEJIMYMHAMH, HCCJIEJAO0BATh IMOJy4YeHHble (YHKIIUU, CTPOUTHh HX
rpaduku. Matepuan 3Toil cofep>KaTeabHON TUHUU HAlleJIeH Ha pa3BUTUE YMEHUM
Y HaBBIKOB, IO3BOJIIIOIIMX BBIPAXKaTh 3aBUCUMOCTH MEXAY BEIWYMHAMH B
pasnmuuHoON (opme: aHATMTHYECKOU, rpadudeckoit u cioBecHoW. Ero umsydeHue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHUS, CIIOCOOHOCTH K
0000IIEHNIO M KOHKPETHU3AIlUH, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxartenbHass 1uHUS «Hadanma maTeMaTnyeckoro aHaian3a» IMO3BOJSET
CYIIECTBEHHO PAaCIIUPUTh KPYyr KaKk MaTeMaTHYE€CKUX, TaK W MPUKIAIHBIX 3a7ad,
JOCTYITHBIX O0YYarONIMMCS, Y KOTOPBIX TMOSIBIISIETCS BO3MOXKHOCTh UCCIIEAO0BATH U
CTpouTh Tpaduku GYHKIUH, ONPEACNSITh WX HaWOONBbIINE W HAWMEHBIINE
3HAUEHUS, BBIYUCIATH IUIOMANU (Guryp u oObEMBI TEl, HAXOAUTh CKOPOCTH H
yCKOpeHus1 TnpoleccoB. /[laHHas coaepkarelbHas JIMHHUS OTKPHIBAET HOBBIE
BO3MOXHOCTH IIOCTPOCHHUSI MATEMAaTHYECKUX MOJEIEN pealbHbIX CUTyaluu,
HaxXOXJECHUSI HAWIy4dllero PElICHHUs B IPUKIAAHBIX, B TOM YHUCJE COLMAIBHO-
SKOHOMUYECKHUX, 3aJlayax. 3HAKOMCTBO C OCHOBAMHM MAaTE€MAaTHYECKOTO aHalin3a
CHOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (POPMAIBHO-JIOTHYECKOTO U KPEaTUBHOTO
MBIIUIEHUSI, (OPMUPOBAHUIO YMEHUW pacro3HaBaTh MPOSABICHUS 3aKOHOB
MaTeMaTUKU B HaykKe, TEXHMKEe M HcKyccTBe. OOyuarommecs Y3HAIOT O
BBIAIOIIUXCS PE3yJbTaTax, MOJYYEHHBIX B XOJ€ pPa3BUTHUA MATEeMaTUKH KakK
HayKH, U KX aBTOpax.

ConepxaTtenbHO-MeTOAMYECKas JTUHUS «MHOXKECTBA U JIOTUKAa» B OCHOBHOM
IIOCBAIIIEHA  JJEMEHTaM TEOPUM  MHOMKECTB. | €OpPETUKO-MHOKECTBEHHBIE
MPEJICTABICHUS] IPOHU3BIBAIOT BECh KypPC IIKOJbHOW MATEMATHUKH M MPEIIATar0T



HauOosiee YHUBEPCATbHBIN A3bIK, 0OBEAUHSIONIUM BCE pa3/iesibl MATEMaTUKU U €€
NPUWIOKEHUM, OHU CBSA3BIBAIOT Pa3HbIE MATEMATUYECKUE NUCLMUIUIMHBI B €IUHOE
uenoe. IloaToMy BakHO JaThb BO3MOYKHOCTH IIKOJBHUKY ITOHUMATh TEOPETUKO-
MHOECTBEHHBIA S3bIK COBPEMEHHOW MATEMAaTUKA U MCIIOJb30BaTh €ro I
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa u Havama MaTeMaTUYECKOTO aHaIW3a» MPUCYTCTBYIOT
TaK’K€ OCHOBbl MAaT€MaTH4YECKOTO MOJEIUPOBAHUS, KOTOPBIE MPU3BAHBI
chopMUpOBaTh HABBIKU TTOCTPOCHUSI MOJIEJIEH peaabHbIX CUTYaIlui, UCCIICIOBAHUS
ATUX MOjieNiel C MOMOIIbIO anmapara ajaredpbl 1 MaTeMaTHYecKOro aHaiu3a |
VHTEPIPETALNH MOJYUYEHHBIX PE3yJbTATOB. TakuWe 3aJaHus BIUIETEHBI B KaX/bIi
U3 pa3zesioB IIPOrPaMMBl, IIOCKOJIBKY BECh MaTEpHajl Kypca IIUPOKO UCIIOIb3YETCS
IUIA PELICHUs NPUKIAAHbIX 3a1a4. [[py pemeHnn peanbHbIX NPAaKTUYECKUX 3a1a4
ydaluecss pa3BUBAlOT HAOJIONATEIbHOCTh, YMEHHME HAXOJUTh 3aKOHOMEPHOCTH,
abCTparupoBaThbCs, HCIOJIb30BATh AHAJIOTHIO, 0000IIATh M KOHKPETH3UPOBATH
npobneMy. JleaTenbHOCTh MO (POPMHUPOBAHUIO HABBIKOB PEIICHMS] TPHUKIIATHBIX
3a/lay OpraHM3yeTcsl B IMpoIlecce M3y4YeHUs BCEX TeM Kypca «AnreOpa v Hayana
MaTeMaTHUYECKOI0 aHaJIN3ay.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIJIAHE

B yueOGHOM T1utaHe Ha uW3ydYeHHE Kypca anreOphl M Hadajl MaTeMaTH4eCKOTO
aHaju3a Ha 0a30BOM ypOBHE OTBOAMTCS 2 daca B Hemeno B 10 kiacce u 3 yaca B
Henento B 11 kimacce, Bcero 3a iBa roja ooydenus — 170 gacos.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yuciaa v BbIYMCICHUS

Pannonansubie yucna. OOBIKHOBEHHbIE U JI€CATUYHBIE NIPOOU, MPOLIECHTHI,
OECKOHEYHbIE  MepUoAMYEcKHe  JIpoOu. ApudMeTHUYecKue  omepauud C
palMOHAILHBIMU YUCIIaMH, TPEOOpa30BaHUs YUCIOBBIX BhIpaxkeHul. [Ipumenenue
Ipo0ell U MPOLEHTOB JUIsl PEIICHMs] MPUKIAJAHBIX 3a/lay U3 Pa3jIMdHbIX OTpaciei
3HAHUU U pEaIbHOM KU3HH.

JlelicTBUTENIbHBIE YHWCHA. PanuoHanpHblE M HUpPpPaUMOHAIBHBIE YHCIIA.
Apudmernyeckue onepanuu ¢ JACHCTBUTENbHBIMH uuciaamMu. [IpubnumxéHHbie
BBIYMCIICHUS, TPABUJIa OKPYTJICHHS], IPUKHUJIKA U OLIEHKA pe3yJIbTaTa BbIYNCICHUM.

Crenmenp ¢ menbiM  nokaszareneM. CranpaptHas  Qopma  3amucu
JeUCTBUTENBHOrO yHucina. Mcrnonb3oBanue momaxojsuied  Qopmbl  3amucH
JNEUCTBUTENIBHBIX YHUCEN [JI PELICHMS MPAKTHYECKUX 3aJad M MPEACTaBICHHUS
JAHHBIX.

ApudmMernyeckuii  KOpeHb  HaTypajlbHOM  crteneHu.  JleictBus  c
apu(pMETUIECKUMHU KOPHSIMU HATYpPaJIbHOM CTEeHH.

CuHyC, KOCHUHYC M TaHT'€HC YUCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
apKTaHI€HC YUCIJIOBOTO apryMeEHTa.

YpaBHeHUs U HEPABEHCTBA

ToxxnecTBa U TOXKIECTBEHHBIE PE0Opa30BaHUSI.

IIpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKECHUM. OcHOBHBIE
TPUTOHOMETpUUYECKUEe (HOPMYIIHI.

VYpaBHEeHHE, KOpeHb YypaBHeHUsA. HepaBeHCTBO, pelleHME HEPaBEHCTBA.
Meton UHTEPBAIOB.

Pemenue nenbix u 1poOHO-pallMOHATBHBIX YPAaBHEHHUN U HEPABEHCTB.

Pemenne nppanoHanbHbIX ypaBHEHUNA U HEPABEHCTB.

Pemienne TpuroHOMEeTpUUECKUX YPaBHEHU M.

[IpruMeHeHne ypaBHEHU U HEPABEHCTB K PELICHUIO MAaTEeMaTUYECKUX 3a]a4
U 33/1a4 U3 Pa3IMYHbIX 00JIacTel HAYKU U PeabHOM JKU3HHU.

DyHKUUH U TPaPUKH

Oyskms, crnocoObl 3amanus (yHknuw. [paduk  Gysxmuu. Bzaumuo
oOpaTHbIe (PYHKITHH.

OO6mactp ompeneneHus: 1 MHOKECTBO 3HaueHWW ¢GyHkumu. Hymm dyHkmmm.
[TpomMesxyTku 3HAKOTIOCTOSIHCTBA. UETHBIC M HEUETHBIE (DYHKIINH.

Crenennas QyHKIUs ¢ HATypaJIbHBIM U LEIbIM MoOKa3areseM. E€ cBolicTBa u
rpaduk. CBolicTBa U TpaduK KOPHS #-OW CTETICHHU.



TpuroHomerpuueckass OKPYKHOCTb, ONPEACICHUE TPUTOHOMETPUUYECKUX
(yHKUIMI YKCIIOBOTO apryMEHTAa.

Havyaja MmaTeMaTn4eCcKOro aHajmu3a

IlocnenoBaTenbHOCTH, CITOCOOBI 3aJaHus MOCJICIOBATEIBHOCTEH.
MOHOTOHHBIE TTOCEA0BATECIBHOCTH.

Apudmerndeckas u reomeTpudeckas nporpeccuu. beckoneuno yObIBaromias
reomeTpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBarOIEH Te€OMETPUUECKOM
nporpeccuu. @opmyrna CIHOXKHBIX MPOLEHTOB. MCmonb30BaHUE IPOrPECCUN ISk
pELIEHUs PeAIbHBIX 3a7a4 MPUKJIIAJHOTO XapaKTepa.

MHo:xecTBa U JIOTHKA

MHOk€eCcTBO, Omnepaluu HajJ MHOXKecTBaMmu. Juarpammbl JDinepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara JJjs OINUCAHUS pPealbHbIX
MIPOLIECCOB U SIBJICHUM, PU PEIICHUH 3a7a4 U3 JPYTUX y4eOHbBIX MPEIMETOB.

Onpenenenue, Teopema, CIEACTBUE, JOKA3aTEIbCTBO.

11 KJIACC

Yucia v BbIYUCICHUS

HarypanbHbie u nienbie yncna. [Ipu3Haky 1eTuMOCTH HETbIX YUCET.

Crenens ¢ palmoHaNIbHBIM NOKa3aTeaeM. CBOMCTBA CTEIICHH.

Jlorapudwm uncna. JleciTHUHbIE U HATYpaJIbHbIE JOTAPU(PMBI.

YpaBHeHUs H HEPABEHCTBA

[IpeoGpazoBanue BbIpAXKEHU, COACPIKAIINX JTOTAPUPMBI.

[IpeoOpa3zoBaHre BBIpAKEHUN, COJEPKAIMMUX CTENEHH C pPallMOHAIbLHBIM
MIOKa3aTeNeM.

[IpuMepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

Iloka3arenbHblE ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEeHHUs] 1 HEPABEHCTBA.

CucTtembl TMHEHHBIX ypaBHEHUU. PellleHne MpUKIaIHbIX 33/1ad ¢ MOMOIIbIO
CHCTEMBI JIMHEUHBIX YPABHEHHUM.

CucTemMbl 1 COBOKYITHOCTH PallMOHATIbHBIX YPABHEHUI 1 HEPABEHCTB.

[IpumeHeHne  ypaBHEHMH, CUCTEM WM  HEPABEHCTB K  PELICHUIO
MaTeMAaTHYECKUX 3aJa4 U 3a/ad U3 PA3JUYHBIX O0JacTel HAyKHU U pEabHOU
KU3HU.

DOyHKUNM U TPaPUKH

Oynkmus.  [lepuonnueckne  dyHknuu. [IpoMexxyTkm  MOHOTOHHOCTH
byakimu. Makcumymbl U MUHUMYMBl (pyHKImu. Hawmbomnbiiee W HamMeHbIIee
3HaueHUe (PYHKIMU HA TPOMEKYTKE.

Tpuronomerpuyeckue GyHKIIMU, UX CBOMCTBA U rpadUKu.

[TokazarenbHas u orapupmuueckas QyHKIHUU, UX CBOMCTBA U rpadUKu.



Hcnonb3oBanue rpa@ukoB PyHKIUN Uil pelIeHUs YpaBHEHUN U JIMHEHWHBIX
CUCTEM.

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

Havana MmaTeMaTH4ecKOro aHajImM3a

HenpepoiBHble pyHKIMKA. MeTo1 HHTEPBAIOB JIJISl PEILICHNs HEPABEHCTB.

[IpousBoanass  yukuuu. ['eomerpuueckuil ©u  (QUIUYECKUH  CMBICT
ITPOU3BOIHOM.

[IpousBoaHble  37MeMEHTapHBIX  QyHKIud.  DopMysiabl  HaXOXKIACHHS
IPOM3BOJIHON CyMMBI, TPOU3BEJEHUS U YACTHOTO (DYHKIIMIA.

[IpumeHeHue Mpou3BOAHON K UCCIIEeNOBaHUIO (QYHKIIMA HA MOHOTOHHOCTb U
skcTpeMyMbl. Haxoxaenne HauOoblIero 1 HaMMEHbIIETo 3HaYeHUs! QYyHKIMU Ha
OTpE3KE.

[IpuMeHeHne NPOW3BOAHOM [JII HAXOXKACHUS HAWIY4dlIEro pEUIEHUs B
OPUKIAOHBIX 3ajadax, s ONPENENIEHUs CKOPOCTH IIpoILecca, 3aJaHHOro
dbopMyoi uian rpaduKoM.

[lepBooOpa3znas. Tabnuiia mepBooOpa3HbIX.

WNuterpan, ero reomMerpudyeckuii u (U3NUYECKUN CMBICI. Brlunciaenue
uHTerpana mo popmyne Hetotona—JlelioHura.



IIJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne ydeOHOro mnpenmera «MaremaTuka» JOJDKHO oOOecleunBaTh
JOCTHKEHUE Ha YPOBHE Cpe/HEero o0111ero o0pa3oBaHus CIEAYIOMUX TUYHOCTHBIX,
METaINpPEeIMETHBIX U MMPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB:

JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pe3yJbTAaThl OCBOCHHUS MPOTpaMMbl y4EOHOro mMpeaMeTa
«MareMaTukay XapakTepU3yITC:

I'paxxnaHckoe BociUTaHUE:

c(hOpMUPOBAHHOCTHIO IPAKTAHCKON MO3UIIUKA O0YHAIOIIEr0oCsl KaK aKTUBHOTO
U OTBETCTBEHHOIO WIE€HA POCCHMCKOro oOIiecTBa, MPEJACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3UYHBIX CTPYKTYp, SBIICHHM,
OpoLeyp TpakJaHCKOro oOmiecTBa (BBIOOPBI, OMPOCH W TMp.), YMEHHEM
B3aUMOJICICTBOBATh C COLMAJIBHBIMH HWHCTUTYyTAMHU B COOTBETCTBUU C UX
GYyHKIUSAMU U Ha3HAYCHUEM.

[TarproTHyeckoe BoCIUTaHUE:

c(hOopMHUPOBAHHOCTHIO POCCUICKON IPaskIaHCKON UJEHTUYHOCTH, YBAXKEHHUS K
MPOILIOMY U HAaCTOSIIEMY POCCUMCKON MaTeMaTUKH, IEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHKEHUSIM POCCUMCKUX MAaTE€MaTUKOB U POCCUHCKON MaTEMAaTUYECKOM IIKOJIbI,
K HCTOJIb30BAaHUIO ITHX JOCTWKCHMH B JIPYTrUX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCITUTAHUS:

OCO3HAaHHUEM JTYXOBHBIX HEHHOCTEN POCCHUICKOTO HApO/1a;
c(hOpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, JTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHUKCHUI HAYKU U JIESITEIbHOCTHIO
y4E€HOr0; OCO3HAHHWEM JIMYHOT'O BKJIAJa B MOCTPOCHUE YCTOMYMBOTO Oy XYIIETO.

DCTEeTHYECKOE BOCIIUTAHHE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTEeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIICHUM, pacCyxIeHUN;
BOCIIPUMMYHBOCTHIO K MAaTEMAaTHYECKUM aCIIeKTaM pa3IuYHbIX BUJIOB UCKYCCTBA.

®du3nyecKoe BOCIIUTAHHUE:

c(hOpMHUPOBAHHOCTHIO YMEHHS TIPHUMEHSATH MAaTEMATHYCCKHE 3HAHUS B
HMHTEpecax 370pOoBOTro U 6e30macHoOro odpasa KU3HU, OTBETCTBEHHOTO OTHOIICHHS
K CBOEMY 3JI0POBBIO (370pOBOE NMUTAaHHE, COATaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/ABIXA, perynspHas ¢dbuznyeckas aKTUBHOCTH); bu3IIecKoro
COBEpILICHCTBOBAHUS, pu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIILHOM
NEATENBHOCTBIO.

TpynoBoe BOCIUTaHHUE:



TOTOBHOCTBIO K TPYJly, OCO3HAHUEM LIEHHOCTH TPYIOJIOOHS; UHTEPECOM K
paznuuHbIM  cepaM  MPOPECCHOHANBHOM  JAESATENBHOCTH, CBSI3AHHBIM €
MaTeMaTuKOW M €€ MPUIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BBHIOOD
Oynymei mnpodeccun U peanu30BbIBATH COOCTBEHHBIC JKW3HEHHBIC TUIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTeMaTH4eCcKoOMy oOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUM BCEM MKU3HMU; TOTOBHOCTBHIO K AKTUBHOMY
YYaCTUIO B PELIEHUHU MPAKTUYECKUX 3a7a4 MATEMATUYECKON HAaIIPaBICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:!

c(OPMHUPOBAHHOCTBHIO HKOJIOTMYECKON KYJIbTYpbl, MOHUMAaHUEM BIUSHUSA
COLIMAJIBHO-DKOHOMHMUYECKHUX TPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLUATBLHOU
Cpelbl, OCO3HaHWEM TJ00aNbHOTO XapakTepa OSKOJOTHYECKUX MpobiieM;
OpUEeHTaluel Ha NPUMEHEHHE MAaTeMAaTHMYeCKUX 3HAaHWUW JUIsl peuleHus 3ajad B
0o0JacTH OKpy’Karomiel cpeabl, IUIAHUPOBAHUS TIOCTYNIKOB W OLIGHKH UX
BO3MOYKHBIX TIOCJIEJICTBUHN ISl OKPYKAIOIIEH CpeJibl.

[leHHOCTH HAYYHOTO TTO3HAHUSI:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUsI HAayKd M  OOIIECTBEHHOW TMPAKTUKW, T[OHUMaHUEM
MaTEMaTUYECKOM HayKu Kak c(epbl 4ellOBEYECKOM JesTEeIbHOCTH, 3TaloB €
pa3BUTHS M 3HAYUMOCTH [UJISi PA3BUTHS LMBWIM3AIMHU; OBJIAJCHUEM SI3bIKOM
MaTEMaTUKU M MaTeMaTH4YEeCKOM KyJIbTYpOMl Kak CpelCTBOM IIO3HAHUS MUDA;
TOTOBHOCTBIO OCYHIECTBJISATh MPOEKTHYIO M HCCIEAOBATENBCKYIO NEATEIbHOCTD
UHAUBUAYAIBHO U B TPYMIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOSHHUS MPOrpPaMMbl YU4eOHOTO IpeaMera
«MaremaTtuka XapaKTEePU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENIbHBIMU  OCUCMBUAMY,  VHUBEPCANbHbIMU — KOMMYHUKAMUBHIMU
OelicmBUsAMU, YHUBEPCATbHBIMU Pe2YIAMUSHbIMU OeUCNEUSMUL.

1)  Vuusepcanvnvie  no3zmasamenvmvle  Oelicmsusi,  0becneuusarOm
Gdopmuposanue 6a308bIX KOSHUMUBHBLIX NPOYECCO8 00VYaOWUXcs (oceoenue
Memo0o8  NO3HAHUSL — OKpYJcaoweco  Mupa,  NpuMeHeHue  102U4ecKux,
Ucce008amenbCKux onepayull, ymenui pabomams ¢ ungopmayueti).

bazoBrble slorndeckue 1encTBU:

e BBIIBJIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MTPU3HAKA MAaTeMaTHUICCKHUX
OOBEKTOB, TOHSATUH, OTHOIICHUH MEXAY MOHATUAMH, (OPMYITHUPOBATH
OTIpEeJICICHNs] ~ TOHSATUH; YCTAHABIMBATH CYIIECTBCHHBIH  TMPU3HAK
Kiaccu(UKauu, OCHOBAaHUS s OOOOIICHWS W CpaBHEHHS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3a;



BOCIPUHHMMATh, (POPMYJIHpPOBAaTh U  MPEeOOpPa3OBBIBATH  CYKICHUS:
YTBEPJAUTEIbHBIE W OTpHUIATENbHBIC, €IWHUYHBIC, YACTHBIE M OOIIHUE;
YCIIOBHBIE;

BBISIBJISITh ~ MaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
npotuBopeursi B (aKTax, [aHHBIX, HAONIOACHUSIX U YTBEPKICHMSIX;
npenjaratb — KpUTEpUM Il BBIBJICHHSA ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

JIeNaTh BBIBOJBI C HCIOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX HU
UHAYKTUBHBIX YMO3aKIIOUEHUN, YMO3aKIIOUEHUH TI0 aHAJIOTUH;
POBOJIUTH CaMOCTOSITENIbHO JI0Ka3aTeNbCTBa MaTeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTAIHUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYKJICHUS U BBIBOJIbI;

BbIOMpATh CMOCO0 pelieHus y4eOHOW 3amauu (CpaBHHBATh HECKOJIBKO
BApMAHTOB pEIICHHs, BBHIOMPATh HauWOoJiee MOAXOASIUNA C YYETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBrie HCCIICO0BATCIBCKUC JlefICTBI/ISI:

UCIIOJIb30BaTh BOMPOCHI KaK HMCCIICIOBATCIIBCKUNA MHCTPYMEHT TO3HAHUS,
(GopMyTUpOBaTH BOMPOCHL, (PUKCHPYIONINE TPOTHBOpPEUHE, MPOoOIieMy,
yCTaHaBIMBaTh HCKOMOE ®  JaHHOe, (OpMHUPOBaTh  THUIIOTE3Y,
apryMEHTUPOBATh CBOIO IMMO3HIINIO, MHECHUE;

POBOJIUTH CaMOCTOSITEIILHO CTUTAHUPOBAHHBIH OKCIIEPHMEHT,
WCCIICJIOBAHUE 110 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO
Oo0BEeKTa, SBJICHUS, TMPOIECCa, BBIABICHUIO 3aBUCUMOCTEH MEXKITY
00BEKTaMHU, SIBIICHUSMH, TIPOIICCCAMU;

CaMOCTOSITEILHO (OPMYJIUPOBATH 0OOOIICHHS M BBIBOJIBI IO pe3yJbTaTam
NPOBEACHHOTO HAOIIIOJICHUS, MCCIICJIOBAHUS, OIICHUBATH JTOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB M O00OIICHUI;

IPOTHO3UPOBATh BO3MOYKHOE PA3BUTHE MPOIECCa, a TAKXKE BBIBUTATh
MIPEIIOIOKEHUS O €TO Pa3BUTHU B HOBBIX yCIIOBHUSX.

PaGota ¢ undopmarnmei:

BBISBJIATh AeUIUThl WHGOPMAINH, JAaHHBIX, HEOOXOMMMBIX JJI OTBETa
Ha BOIPOC U JJIsl PEUICHHUS 3a/1a4H;

BbIOMpaTh  WHPOPMAIUIO W3  WCTOYHWKOB  PA3IWYHBIX  THIIOB,
aHaJM3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIUIO
Pa3TUYHBIX BUIOB ¥ (OPM TIPEICTABIICHNUS,

CTPYKTYpUpPOBaTh MHGOPMALIMIO, IPEACTABIATh €€ B pa3IMuHbIX (hopmax,
WJUTIOCTPUPOBATH rpaduuecK;



2)

OLICHUBATH HaJEKHOCTh uH(popmauu o CaMOCTOSATEIILHO
c(OpMYIUPOBAHHBIM KPUTEPUSIM.
Vuueepcanvnvie  KOMMyHUKamueHwle  Oeticméus,  obecneuusarom

CchOpMUPOBAHHOCINL COYUATLHBIX HABLIKOE 0OYUAOUUXCAL.
OOuienue:

BOCHPUHMMATh U (HOPMYIUPOBATh CYXKIEHUS B COOTBETCTBUM C
YCIIOBUSIMHM U LETSIMU OOILEHUS; SICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3pPEHUS B YCTHBIX M MUCBMEHHBIX TEKCTAX, JABaTh IMOSCHEHUS IO
XOJly pELIeHUs 3aa4l, KOMMEHTUPOBATh MOJYyYEHHBIN pe3yJIbTaT;

B X0JIe 00CY>KJIEHUS 3a/1aBaTh BOMPOCHI 110 CYIIECTBY 00CYKIa€MOI TEMBI,
npo0OsieMbl, perraeMon 3ajaun, BbICKa3bIBaTh UJIEU, HAllEJICHHBIE Ha MTOUCK
pElIEHNs; COMOCTaBJISITh CBOU CYXIEHUS C CYXKICHUSIMU JPYTUX
YYaCTHUKOB JMaiora, OOHApYXKMBaTh pa3jiuyve M CXOACTBO MO3HIIMUI; B
KOppeKTHOU (hopme GOopMyIHpOBATh PA3HOTIIACHS, CBOU BO3PAKECHUS;
OPEACTaBIATh  PE3ydbTaThl  pEUIEHHWs  3aJadyd,  OKCIEPHUMEHTA,
UCCJIEIOBAaHUsA,  TPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C YUETOM 3aJ1a4 MPE3EHTAIMHN U OCOOCHHOCTEHN ayIUTOPUH.

CoTpyIHUYECTBO:

3)

NOHMMAaTh M HWCIOJNB30BaTh  MPEUMYIIECTBA  KOMaHTHOW U
WHIUBHyaJIbHOW paOOTHI MPHU PEHICHUH YIeOHBIX 3a/1a4; IPUHUMATh I1eITh
COBMECTHOW JIESTEIbHOCTH, IUIAHMUPOBATh OPTraHHU3AIMIO COBMECTHOMN
paboTHI, pacrpeensaTh BUAbI padoT, JOrOBapUBATHCS, 00CYKIAaTh MPOIEeCC
U pe3yibTaT paboThl; 000011aTh MHEHHUST HECKOJIBKUX JTHOJICH;
y4acTBOBATh B I'PYIIOBHIX (hopMax paboThl (00CyKaeHUs, OOMEH MHEHUH,
«MO3TOBBIE INTYPMB» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl U
KOOPJMHUPOBATh CBOW JCHCTBHS C JPYTUMH UICHAMH KOMAaHIbI,
OIICHWBATh KAueCTBO CBOETO BKJaJa B OOIIMH MPOIYKT MO KPHTEPHSM,
chopMyIMPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuusepcanvnvie  pezynamuenvle  Oelicmeus, obecneuusaom

Gdopmuposanue cMblCI08bIX YCMAHOBOK U HCUZHEHHBIX HABLIKOS JIUYHOCTIU.
Camoopranuzanusi:

COCTaBJISITh IUIaH, aJTOPUTM PEIICHUS 3aa4M, BHIOUPATh CIIOCOO PEIICHHUS C

y4E€TOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATH
Y KOPPEKTHUPOBATh BApUAHTHI PEUICHUH C Y4ETOM HOBOM WH(MOPMAITIH.
CaMOKOHTPOJIb:

BJIaACTh HaBbIKaAMHU MO3HaBaTeILHOM pe(bHeKCI/II/I KaKk OCO3HaHHA
COBCPIIACMBIX I[CﬁCTBHfI N MBICIUTCIIBHBIX IIPOLOCCCOB, UX PE3YJIbTATOB,
BJIaACTb crocooamu CaMOIIPOBEPKH, CaAMOKOHTpPOJIA  IpomecCa H
pe3yiibTaTta pCIICHHA MaTeMaTHYEeCKOU 3aJa4u,



e TMPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTb INpPH PELICHUU
3a1a4d, BHOCHUTb KOPPEKTHMBBI B JEATEIIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENbCTB, TAHHBIX, HAWJIEHHBIX OIIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

e OIICHMBAaTh COOTBETCTBUE pe3yJbTaTa LEJId U YCIOBUSIM, OOBICHSITH
IPUYMHBl JTOCTMKEHUS WA HEIOCTWIKEHHS PE3YJIbTATOB JESTENBHOCTH,
HAXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEJMETHBIE PE3YJIBTATbBI

OcBoenue yueOHOro Kypca «Anredpa ¥ Hayajga MaTeMaTHUYECKOTO aHAIN3a»
Ha ypOBHE cpeJHero o61iero oOpa3oBaHMs JOJKHO OOECreyrBaTh JOCTHXKEHHE
CJIEIYIOLIUX MPEIMETHBIX 00pa30BaTEeNbHbIX PE3yIbTaTOB:

10 KJIACC

Yucia v BbIYMCICHUS

OnepupoBaTh TOHATUSIMHU: PAIMOHAIIBHOE U JCUCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHASI M ICCATUYHAS IPOOb, MPOIEHTHI.

Beimonusate  apudmeTndyeckue  omepandd  C  PAalMOHAIBHBIMH U
JNEUCTBUTEIIBHBIMU YHUCIIAMMU.

BoimonssaTs npuOaukEHHBIE BBIUMCICHUS, UCTIONB3Ys MpaBuja OKPYTJICHHUS,
JIeJIaTh PUKUJIKY U OLIEHKY PEe3yJIbTaTa BHIUNCICHUM.

OnepupoBaTh MOHATHSAMU: CTENEHb C LEIbIM TOKa3aTeJeM; CTaHAapTHas
dopMa 3amucu JAEUCTBUTENHHOTO YHWCIA, KOPEHb HATypalbHOM CTEIEeHHU;
UCIIOJIb30BaTh MOAXOASIIYI0 (OPMY 3aIUCH EHCTBUTEIBHBIX YUCEN ISl PEIICHUS
IIPAKTUYECKUX 3a/1a4 U IPEACTABICHUS TaHHBIX.

OnepupoBaTh MOHATUSAMU: CHHYC, KOCUHYC U TAHI'€HC MPOU3BOJBHOIO YIJa;
UCIIOJIb30BaTh 3aMUCh MPOU3BOJIBHOTO yria 4epe3 oOpaTHbIe TPUTOHOMETPUUECKHE
byHKIUY.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh NOHSATHUAMH: TOXKIECTBO, ypaBHEHUE, HEPABEHCTBO; IIEJIOE,
palMOHAIBHOE, HPPALIMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHHUE;

Brinonusate npeodpa3zoBaHus TPUTOHOMETPUUECKUX BBIPAKEHUN M peliaTh
TPUTOHOMETPUUECKHUE YPABHECHUS.

BrinonusaTe npeoOpa3zoBaHus 1ENbIX, PAIUOHAIBHBIX W HPpPAllMOHATBHBIX
BBIDQKCHHMH W  pellaTh OCHOBHBIE THUNBI  LEIBIX, pPAalAOHAIBHBIX U
MPPAlHOHAIBHBIX YPABHEHUN U HEPABEHCTB.

[IprMeHATh ypaBHEHHSI U HEPABEHCTBA ISl PELICHUSI MATEMAaTUYECKUX 3a]1a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTeil HAyKU U PeabHOM KU3HH.



MopenupoBaTh peajibHble CUTyallMM Ha A3bIKE aireOpbl, COCTaBIATH
BBIPQ)KEHUS, YPAaBHEHHs, HEpPaBEHCTBA IO YCIOBUIO 3a/Jayd, HCCIEA0BaTh
MOCTPOEHHBIE MOJEIH C UCIOIb30BAHUEM aIlapaTa ajreopsbl.

DYyHKUNM U TPapUKu

OnepupoBaTh MOHATUAMU: (PYHKIHUSA, CIIOCOOBI 3aaHusd (PYHKIMH, 00JacTbh
ONpeJeNieHrs] U MHOXKECTBO 3HAu€HUW (PYyHKIMH, rpaduk (QYyHKIUU, B3aUMHO
oOpaTHbI€ (PYHKITUH.

OnepupoBaTh MOHATUSAMHU: YETHOCTb M HEYETHOCTh (DYHKIMH, HYJIH
(GYHKIMHU, TPOMEXKYTKH 3HAKOTIOCTOSTHCTBA.

Ucnonb3oBaTh rpaduiku GyHKUUM 1715 pelIeHUs] ypaBHEHUIA.

Crtpoutb u uutath rpaduku JTUHEHHON (DYHKIMM, KBAAPAaTUYHON (DYHKIIHUH,
CTeNEeHHOU (PYHKITUU C IIeJIbIM NTOKa3aTeIeM.

Ucnonb3oBaTh rpagukd QYHKOUN JUIsi  UCCIIENOBAaHUSA MPOLECCOB U
3aBUCUMOCTEW NPH PEIIeHUH 3a]a4 U3 JAPYruX Yy4eOHBIX MPEAMETOB U peajbHOU
’KU3HU; BBIpAXaTh (POPMYJIAMH 3aBUCHUMOCTH MEXIY BETUUHMHAMM.

Hauyana maTeMaTn4yeckoro aHajausa

OnepupoBaTh TMOHATHUSMHU: [OCJIEIOBATEIBHOCTh, apudMeTudecKkas u
reOMEeTpUYECcKas MPOrPECCHH.

OnepupoBaTh NOHATUAMU: OECKOHEUHO YyOBbIBaIOLIasi TIeOMETpUYECcKast
nporpeccusi, cymma 0€CKOHEYHO YOBIBaOIIEH T€OMETPUYECKON MTPOrPECCU.

3aaBaTh MOCIIEI0BATEILHOCTH PA3IMUHBIMU CIIOCOOaMHU.

Hcnosib30BaTh CBOMCTBA IOCIE0BATENBHOCTEW U IPOIPECCUM ISl PEILICHUS
peaNbHbIX 3a7a4 IPUKIIAIHOTO XapakTepa.

MHoxkecTBa U JIOTHKA

OnepupoBaTh NOHATUAMHU: MHOXKECTBO, OIl€pallMy HaJ MHOKECTBAMH.

Hcnonb30BaTh  TEOPETUKO-MHOKECTBEHHBI — ammapar i ONHCAHMS
peaslbHBIX IPOLECCOB W SIBJICHUM, NMPU pEUIeHUM 3ajad U3 JAPYrux ydeOHBIX
IPEIMETOB.

OnepupoBaTe  HNOHATUAMU: omnpelereHue,  Teopema,  CIEICTBUE,
J0Ka3aTeIbCTBO.

11 KIJACC

Yucjia 1 BLIYUCTIEHUS

OnepupoBaTh MOHATHSAMM: HATypaJIbHOE, I1I€JI0€ YHCJIO; HCIO0JIb30BaTh
NPU3HAKU JICIMMOCTH LEJIbIX YUCEII, PA3JIOKEHHUE YHCJIA HA MPOCTHIE MHOXKHUTEIIN
JUUTS pEIIECHUS 3a/a4.

OnepupoBaTh MOHATHEM: CTETIEHb C PAIIMOHATIBHBIM MOKa3aTEJIeM.

OnepupoBaTh MOHATUAMU: JorapudM UHCIa, ASCATHYHBIE M HATypaJIbHBIE
jaorapu@Mmsi.



YpaBHeHUS U HEPABEHCTBA

[IpumeHsAT, CBOMCTBAa CTENEHWM A MpeoOpa3oBaHUsl  BBIPAXKECHMIA;
ONEPHUPOBATH TMOHATUSAMH: IMOKA3aTEIbHOE YPAaBHEHUE W HEPABEHCTBO; PpEIIAThH
OCHOBHBIE TUIIBI IOKA3aTENBHBIX YPABHEHUN U HEPABEHCTB.

BoinonHATh  mpeoOpa3oBaHMsl  BBIPAXKEHUN, COAEpXKAIIMX JOrapu@Mmsl;
OIEepUpPOBATh NOHATUSAMU: JOrapuPMUUYECKOE YPABHEHHE U HEPABEHCTBO; PEIlaTh
OCHOBHBIE TUIIBI TOTapU(PMUYECKUX YPAaBHEHUI U HEPABEHCTB.

Haxoaute penienus npocTeNmx TPUroHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMM: CHUCTEMA JIMHEHMHBIX YpaBHEHUW U €€ PELICHUE;
UCITIOJIB30BATh CUCTEMY JIMHENHBIX YPABHEHUH ISl PEIICHUS TPAKTUYECKUX 3a1a4.

HaxoauTe pemeHust NpoCcTENIINX CUCTEM U COBOKYITHOCTEW PAaIllMOHAIBHBIX
YPAaBHEHUW U HEPABEHCTB.

MopenupoBaTh peajibHble CUTYyallMM Ha fA3bIKE aireOpbl, COCTAaBIATH
BBIDA)KCHUS, YpPAaBHEHHs, HEPABEHCTBA M CHCTEMBbI MO YCJIOBHUIO 3aJayH,
UCCJIeI0BATh MOCTPOEHHBIE MOJIEIH C UCTIOIB30BAHUEM alllapaTa ajreopsbl.

DYyHKIUH U TPAPUKHU

OnepupoBaTh MOHATUSMHU:  Tepuoanyueckas  (QyHKUUA, MPOMEXKYTKH
MOHOTOHHOCTH  (DYHKIIMHM, TOYKH DKCTpeMyMma (yHKIMH, HauOosblliee U
HauMEHbIIlee 3HA4YCHHS (YHKIMUM Ha TMPOMEXKYTKE, HCIONb30BATh MX IS
uccienoBanus (PyHKINH, 3aaHHON TpauKOM.

OnepupoBaTh MOHATUSAMU: TpadUKH MOKA3ATENbHOM, JIOrapuMHUUECKOW U
TPUTOHOMETPUYECKUX (DYHKIMI; M300pakaTh UX HA KOOPJAWHATHOM IUIOCKOCTU H
UCIIOJIb30BATh ISl PELICHHS] YPABHEHUN U HEPABEHCTB.

N3o00paxaTh Ha KOOPJAMHATHOMN IJIOCKOCTH TpaUKH JIMHEHHBIX YpaBHEHUU
Y HCIOJIB30BATh UX JUISl PELICHUS CUCTEMBI JIMHEUHBIX YPABHEHHUM.

Ucnonb3oBate rpadukd (QYHKIUN JUIsI  UCCIENOBAaHUSA TPOIECCOB U
3aBUCUMOCTEH U3 APYTUX YUESOHBIX AUCIUTUIHH.

Hayvajia MaTeMaTH4e€CKOI0 aHAJIU3A

OnepupoBaTh MOHATUSAMH: HEMPEPbIBHAS (YHKIUSA, TPOU3BOIHAS (YHKIINU;
UCIIOJIb30BaTh TEOMETPUUECKUHN U (PU3NIECKUI CMBICT TPOU3BOTHOMN JJISI PEIICHUS
3a/1ad.

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

Hcnonp30BaTh TPOU3BOAHYIO JIJIS1 UCCIIEOBAHUS (DYHKIIMM HA MOHOTOHHOCTh
Y KCTPEMYMBI, IPUMEHSATh PE3yIbTaThl HCCIEIOBAHUS K TIOCTPOCHUIO TPAPHUKOB.

Hcnonp30BaTh NPOM3BOAHYIO Ul HAXOXKICHUS HAWIY4IIEro pEIICHUS B
IIPUKJIAIHBIX, B TOM YHCJIE COLUAIBHO-DKOHOMUYECKUX, 3a/1a4ax.

OnepupoBaTh MOHATUSAMH: [epBOOOpa3Hass W  HMHTErpall; IMOHHUMATH
FEOMETPUYECKUN U (PU3NUECKUN CMBICT UHTETpaa.



Haxonute mepBooOpa3Hble dJIEMEHTAPHBIX (DYHKIHA, BBIYUCISATH HWHTETPAT
o ¢popmyie Hetorona—JleiiOuura.

Pemate mpuknagHbie 3aa4yd, B TOM YHCJIEC COIMATHLHO-DKOHOMHYECKOTO U
¢usngeckoro xapakrepa, CpeACTBaMHU MaTEMaTHUECKOTO aHAIN3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
MHoO)kecTBa pallHOHAJIBHBIX U
1 eMCTBUTENbHBIX YKcel. ParnoHanbHbIe 14 1 bubmorexa HOK
s -rat https://m.edsoo.ru/1568aba3
ypaBHEHHUSI U HEPABEHCTBA
) Oyuknuu U rpadpuku. CTeneHs ¢ LeabiM 6 bubnuoreka [JOK
noka3aTeJIeM https://m.edsoo.ru/1568aba3
3 Apudmerndeckuit KOpeHb N—OH CTETICHH. 18 | bubnuoreka [IOK
HppannoHaibHbIe ypaBHEHUSI 1 HEPABEHCTBA https://m.edsoo.ru/1568aba3
DopmyIibl
4 TPUTOHOMETPUH. T pUTOHOMETPHUICCKHIE 22 1 bubmotera [JOK
P pHiILIP P https://m.edsoo.ru/1568aba3
ypaBHEHUSA
5 IlocnegoBaTenbHOCTH U MPOTrPECCUN 5 bubmotera [JOK
A porp https://m.edsoo.ru/1568aba3
6 [ToBTOpEeHME, 00OOIIEHNE, CUCTEMATU3 AL 3 1 bu6mmoreka [JOK
3HAaHUU https://m.edsoo.ru/1568aba3
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4 0




11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
CreneHsb ¢ pallnOHAIBHBIM [10KA3aTEIEM.
1 [lokazarensbHast pynkuus. [lokasarenpHbie 12 1 brommorexa [TOK
YHRIIL https://m.edsoo.ru/f11c4afd
ypaBHEHHUS U1 HEPABEHCTBA
Jlorapudmuueckas pyHKIIHS.
2 HorapniMquCKHe (byaBI—IIIeHI/Iﬂ 51 12 bu6nmorexa [JOK
P P https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
Tpuronomerpuueckue GyHKIUN U UX
3 r pa(bmm T l:Il"OHOMGT q)p?qeclllme 9 1 Bubnmorexa [IOK
p P P https://m.edsoo.ru/f11c4afd
HEpaBEeHCTBa
. bu6mmoreka [JOK
4 [IpousBoanas. [Ilpumenenre npou3BoIHON 24 1 hitps://m.cdsoo.ru/fl | cdafd
bu6mmoreka [JOK
5 nu 9
HICTPAT H €ro MpHMEHEHHA https://m.edsoo.ru/f11c4afd
bubmuoreka [JOK
6 i 12 1
(CHCTeMEI YpaBHeHIl https://m.edsoo.ru/f1 1c4afd
bubnuoreka [JOK
7 H 6
ATYPAIBHRIC M HEIBIC HHC/Ta https://m.edsoo.ru/fl1c4afd
2 [ToBTOpeHnue, 06001IeHNE, CCTeMaTH3allUs 18 ) bu6mmoreka [JOK
3HaHUHI https://m.edsoo.ru/fl1c4afd
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoasubie | IlpakTuuyeckue op
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoThI padoTsbI
pecypcsbl
MHO)keCTBO, Onepauy Hajl
1 MHOXeCTBaMH. /lnarpamMmsl 1 https://m.edsoo.ru/9d19abb4
Oiinepa—Benna
PammmonansHEIEe YMCHa.
OOBIKHOBEHHBIE U IECATUYHBIE
2 A 1 https://m.edsoo.ru/1blfledd
JIpo0OH, IPOIIEHTHI, 0ECKOHEYHBIC
MePUONYECKHE TpodH
Apudmerndeckue orneparuu ¢
alMOHAIbHBIMU YHUCIIAMU,
3 batt 1 https://m.edsoo.ru/a362a485
peoOpa3oBaHUs YUCIOBBIX
BBIPAKCHUHN
[Ipumenenue npobeli U MPOIICHTOB
JIsl pelIeHUs] TPUKJIaJAHbIX 33134 U3
4 P PHICTAZHRIY 531 1 https://m.edso0.ru/21b931 fF
pa3IMYHBIX OTpaciel 3HaHUH U
peanbHOM KU3HU
ITpumenenue npoGeit 1 MPOIEHTOB
JIs1 pelIeHus] TPUKJIaJAHbIX 33134 U3
5 AP P VH N A 1 https://m.edsoo.ru/7ada545d
pa3IMYHBIX OTpaciel 3HaHUH U
peanbHON KU3HU
€HCTBUTEIIbHBIC YHCIIA.
6 A 1 https://m.edsoo.ru/51ed382a

PammonansHabie U HppaluOHAJILHBIC




qucia

Apudmerndeckue onepanum ¢

7 . https://m.edsoo.ru/ec94eb49
JENCTBUTENLHBIMU YUCIIAMH
[TpubnmkEHHBIC BRIYUCIICHUS,
8 MPABUIIA OKPYTJIEHUS], TPUKUIKA U https://m.edso00.ru/5b32b516
OIICHKA Pe3yJIbTaTa BhIYUCICHUN
9 ToxziecTsa 1 TORAECTBCHHBE https://m.edsoo.ru/e7ebd298
npeoOpa3oBaHUs
10 YpaBHeHUE, KOPEHb YPABHEHUS https://m.edsoo.ru/cb687d5d
11 HepaBeHcTBO, pellieHre HEpaBEeHCTBA https://m.edsoo.ru/4552de2 1
12 Merto nHTEpBaIOB https://m.edsoo.ru/49d95fal
Pemenne nensix u qpo6HO-
13 palMOHAIBHBIX YPABHEHUH U https://m.edsoo.ru/a25¢9tbd
HEPaBEHCTB
KontponbHas padoTa o Teme
"MHoOk€ecTBa pallMOHAIbHBIX U
14 NEUCTBUTEILHBIX YUCE. https://m.edsoo.ru/53d62fcc
PanmonaneHble ypaBHEHUS U
HEepaBeHCTB"
OyHKIHS, CIIOCOOBI 3aJaHHs
15 ¢bysakuu. Bzaumuo obpatHbie https://m.eds00.ru/7299788e
byHKIIN
I'padpux Gpynkuu. O6nacTb
16 ONpelIeIeHUsI U MHOKECTBO 3HAYEHUI hitps://m.cdsoo.rw/bebl 154c
¢yukuuu. Hymn ¢pyHkuun.
[IpomexxyTKHU 3HaKOIOCTOSTHCTBA
17 Ué&rHble 1 HEUETHBIE (PYHKIIHH https://m.edsoo.ru/dd4c69a6
18 CreneHb C 1eJIbIM TOKa3aTeNIeM. https://m.edsoo.ru/7edb6c39




CrangaptHas ¢popma 3amucu
JNEUCTBUTEIILHOIO YHCiIa

Wcnonp3oBanue noaxoasiiei popmsl
3armucu HGfICTBHTCJIBHI:IX YUCCI AJ1d

19 https://m.edsoo.ru/e5e¢2b28d
pelieHus MPaKTUYECKUX 3a/1a4 U
MPEeACTABICHUS JAHHBIX
CrenenHas QyHKIUS C HaTypaIbHbIM
20 M LIEJIBIM ITOKa3areiieM. E€ cBolicTBa U https:/m.edsoo.ru/f9586ald
rpadguk
ApudmeTnueckuii KOpeHb
21 pu . p https://m.edsoo.ru/f9144459
HaTypaJIbHOW CTEMEeHU
A N
22 pH(bMeTHq? CHHH KOpeth https://m.edsoo.1ru/2d868858
HaTypaJIbHON CTENEeHU
CBolicTBa a €THYECKOT0 KO
23 POHCTR I?,H(bM THHECKOTO KOpHA https://m.edsoo.ru/cc7b779a
HaTypaJIbHON CTEMEeHU
CaoH eTH4e
24 pouctsa aI?,H(bM THHCCKOTO KOpHt https://m.edsoo.ru/d5ab8c14
HaTypaJIbHOW CTETCHU
Croit
25 BOHCTBA aPHOMETHNECKOTO KOPHA hitps://m.edsoo.ru/1¢3247bb
HaTypaJIbHOW CTEICHU
eficTBus ¢ apu(hMETUIECKUMU
26 A 13 b https://m.edsoo.ru/ba2d9166
KOPHSIMH N—OM CTEIICHU
eficTBus ¢ apu(hMETUIECKUMU
27 A 13 ¢ https://m.edsoo.ru/d8f95dd1
KOpHSIMH N—OM CTENEeHU
28 Jleticrans ¢ alSH(bMeTquCKHMH https://m.eds00.1u/8599661¢
KOpHSIMH N—OM CTENEeHU
efcTBUS ¢ apu(hMETUUECKUMU
29 A 13 b https://m.edsoo.ru/dfa41dae
KOPHSIMH N—OM CTENEeHU
30 JeiicTBus ¢ apudMeTHUESCKUMU https://m.edsoo.ru/4147bd91




KOPHSIMU N—O# CTEIEHU

Pemenue nppanroHanbHbIX

31 N https://m.edso0o.ru/8a42a9b6
YpaBHEHUI U HEPABEHCTB
Pemmenue aryoHal

32 Her zIpp HHOHAIHBIX https://m.edsoo.ru/189eb673
YpaBHEHUI U HEPABEHCTB
P

33 clierme ?ppaHHOHaHBHHX https://m.edsoo.ru/e8cbaab4
YpaBHEHUI U HEPABEHCTB
Pemenue aryoHal

34 He zlpp HHOHAIBHDIX https://m.edsoo.ru/a2ae7adc
YpaBHEHUI U HEPABEHCTB
Pemenue aryoHal

35 e zlpp HHOHAIBHBIX https://m.edsoo.ru/7a36¢c164
YpaBHEHUI U HEPABEHCTB
CBoiicTBa a 0 n-oi

36 BOHCTBA H IPAGHK KOPHS n-0ft https://m.edsoo.ru/7d29{7cd
CTEIEHU
CBoiicTBa a 0 n-oi

37 BOHCTBA 1 TPAQHK KOpH " https://m.edso0.1u/75128492
CTEIEHU
KontposbHas padoTa o treme
"A e€TUYECKHI €Hb N—OH

38 PHOMETHICCKHH KOPCHE N—Oif https://m.edsoo.ru/f7afccea
crenenu. ppanuoHanbHbIe
YpaBHEHUS U HEpaBEHCTBA"
C

39 HHYE, KOCHHYC H TAHTeHe qucIoBoro https://m.edsoo.ru/el4a58cl
aprymeHra
C

40 HHYE, KOCHHYC H TAfreHe qucIoBoro https://m.edsoo.ru/b629bad6
aprymMeHTa
A

41 PKCHHYC, apKKOCHHYC 1 apKTanreHe https://m.edsoo.ru/a64de7b4
YHUCJIOBOT'O apryMeHTa
A

42 PKCHHYC, apKKOCHHYC 1 apiTarreHc https://m.edsoo.ru/34d83d33
YHUCJIOBOT'O apryMeHTa

43 TpuroHomeTpudeckasi OKpyKHOCTb, https://m.edsoo.ru/4a35748e




orpeJiesieHue TPUTOHOMETPHUYECKIX
(YHKIMH 9ACIOBOTO apryMeHTa

Tpuronomerpudeckas OKpyKHOCTb,

44 OITpEIEIICHNE TPUTOHOMETPUIECKUX https://m.edsoo.ru/6cfb3eab
(GYHKIWN 9UCIIOBOrO apryMeHTa
O

45 CHOBHBIC TPHTOHOMETPITCCIHC https://m.edsoo.ru/44a5a3ba
(hopMyIIbI
O

46 CHOBHBIC TPHTOHOMETPITCCIHC https://m.edsoo.ru/bc495536
(hopMyIIbI
O

47 CHOBHbIE TPHTOHOMETpIHCCKIC https://m.edsoo.ru/89e4be7c
(hopMyIIbI
O

48 CHOBHbIE TPHTOHOMETpIHCCKIC https://m.eds00.1u/932269b3
hopmyITbr
[Ipeo6

49 peobpasopate . https://m.edsoo.ru/6e72b88b
TPUTOHOMETPUYECKUX BBIPAKEHUN
[Ipeo6

50 peobpasopatue . https://m.edsoo.ru/da76765¢
TPUTOHOMETPUYECKUX BBIPAKEHUN
[Ipeo6

51 peodpasopatue . https://m.edsoo.ru/37177435
TPUTOHOMETPUUECKUX BBIPAKEHUN
[Ipeo6

52 PEODPASOBATHE . https://m.edsoo.ru/4cdbf3ae
TPUTOHOMETPUYECKUX BBIPAKEHUN
[Ipeo6

53 peobpasoBanie . https://m.edso00.1ru/94b9¢d9of
TPUTOHOMETPUUECKUX BBIPAKEHUN
P

54 CHIeHHe EpHFOHOMeTqueCKHX https://m.edsoo.ru/dd31a7bc
ypaBHEHUU
P

55 CHICHHE TpHrOHOMeTqueCKHX https://m.edsoo.ru/ef9daf3b
ypaBHEHU

56 Pemenue TpuroHoMeTprUYECKUX https://m.edsoo.ru/ebf45856




ypaBHEHUN

57

Pemenne TpuroHOMeTpu4ECKUX
ypaBHEHUU

https://m.edsoo.ru/cdcd273f

58

Pemenne TpuroHOMeTprU4ECKUX
ypaBHEHUI

https://m.edsoo.ru/c5a2b578

59

Pemrenne TpuroHoMeTpu4ECKuX
YpaBHEHUU

https://m.edsoo.ru/d893317b

60

O6061eHne no reMaM "OCHOBHBIE
TpUTrOHOMETpHUUYecKue HOpMYIIbI.
Tpuronomerpudeckre ypaBHeHHS "

bubmmoreka [{OK
https://m.edsoo.ru/ae44acdc

61

KonTponbHas pabota o teme
"®opMyJIbI TPUTOHOMETPHH.
Tpuronomerpuyeckue
ypaBHeHus'"/Bcepoccutickas
MpoBepoyHas padbora

https://m.edso00.ru/3766dd56

62

Hrorosas koHTpoabHas padboTa /

Bcepoccuiickast mpoBepouHas pabota

https://m.edsoo.ru/eccf3aSc

63

O0o0011IeHEe, CUCTEMATH3aIMs 3HAHUH

3a Kypc anreOpbl U Hadaj

MareMaTudeckoro aHaiansa 10 kiacca

https://m.edsoo.ru/7fcd62d5

64

ApudmeTrnueckas U reoMeTpruIecKas

IIpOorpeccuu. Hcnonb3oBaHue

MporpeCCruu i peIICHUA PCAJIbHBIX

3aia4 NPUKIIaAHOTO XapaKTepa

https://m.edsoo.ru/3beeb997

65

beckoneuHo yObiBaromas

TCOMETPHUUICCKAs MPOTPCCCHUsL. CyMMa

0ecKOHEYHO yObIBaroIIeH
reOMETPUYECKON TPOrpeCcCUu

https://m.edso00.1ru/3766ed92




66 ®opmyIia CIOKHBIX TPOLIEHTOB 1 https://m.edsoo.ru/a4849b79
67 dopmyIia CIOXKHBIX TPOLIEHTOB 1 https://m.edsoo.ru/633818f
O0o001IeHe, cCUCTEMAaTH3aIMs SHAHUH
68 3a Kypc anreOpsl U Hadas 1 https://m.edsoo0.ru/4192b939
Maremarndeckoro aHanu3a 10 kimacca
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE

Ne aTa nudpoBbIe

Tema ypoka KonTpoabHnsbie | IlpakTuueckue A op
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl

Crenensb ¢ paloHaIbHBIM

1 pall 1 https://m.edsoo.ru/6b5eb191
IOKa3aTreyieM

2 CBoOMCTBA CTENIEHN 1 https://m.edsoo.ru/4e775474
IIpeoOpasoBanue AKCHUI,

3 PEODPASOBAIHE BRIPANCHIH 1 https://m.edsoo.ru/638af17e
coJiep KalIuX parioOHaIbHBIC CTETICHN
IIpeoOpasoBanue AKCHUI,

4 PEODPASOBAIIHE BLIPANCHIH 1 https://m.edsoo.ru/bc148{77
COZCPIKAIMX PAIIMOHATBHBIE CTEIICHU
IIpeo6 I

5 PEOOPasOBAINE BHIpANCEHIH, 1 https://m.edsoo.ru/d7fadbf7
COZICpIKAIIMX PAIMOHATIBHBIE CTEIICHU
I1 e e e

6 ORA3ATCIBHBIC yPABHEHHIA 1 1 https://m.edsoo.ru/9ea93cc3
HEpaBEHCTBA
IlokasaTenpHBIC YPAaBHEHHS U

7 P 1 https://m.edsoo.ru/f8aef77d
HEpaBEHCTBA
I1

8 ORA3ATCILHBIC yPaBHCHHA 1 1 https://m.edsoo.ru/fd49b7al
HEpaBEHCTBA
IlokasaTenpHBIC YPaBHEHHS U

9 P 1 https://m.edsoo.ru/118d36al
HEpaBEHCTBA
IlokazarenbHBIe YpaBHEHUS U

10 P 1 https://m.edsoo.ru/a47eec65
HEpaBEHCTBA
IlokazaTenpHas (pyHKIHUS, €€ CBOMCTBA

11 Py 1 https://m.edsoo.ru/c9dfbaad
u rpaduk

12 KonrpomnbHas pabora o teme 1 1 https://m.edsoo.ru/78d491ef




"CteneHs ¢ palMOHAIbHBIM
nokaszareiieM. Iloka3arenbHas

¢ynkuus. [lokasarenbHble ypaBHEHUS U

HepaBeHCTBA"

13 Jlorapudm yucia https://m.edsoo.ru/e19eb551

14 JlecATHIHbIC H HATYPATEHELE https://m.edsoo.ru/169bd32
Jorapu(pmsl
[Ipeo6 i

15 PEOOPasORANE BLIpANCHIH, https://m.edso0.ru/57bal 684
coJiep>Kalux Jorapu@mol
[Ipeo6 i

16 PEODPASOBARHE BHIPANCHIH, https://m.edsoo.ru/c5b3d5a9
coJiep>Kalux Jorapu@mol
[Ipeo6 i

17 PEOOPasOBANE BLIPANCHIH, https://m.eds00.1u/63922¢36
coJiepKaIIux Jorapudmol
[Ipeo6 i

18 PEOOPasOBANE BLIPANCHIH, https://m.eds00.1ru/4297a967
coJiep KaIIux Jorapudmol
JI

19 OrapHOMHHCCKHC YPaBHCHHS https://m.edsoo.ru/a2fa7394
HEpaBeHCTBA
JI

20 OrapHOMHHCCKHC YPaBHCHHS 1 https://m.edsoo.ru/f2¢3896¢
HEpaBEHCTBA
JI

21 OrapHOMHHCCKUC YPaBHCHHS 1 https://m.edsoo.ru/58e9¢134
HEpaBeHCTBA
JI

22 OrapHQMHICCKHE YPABHCHHS 1 https://m.edso0o.ru/a6886¢ff
HEpaBeHCTBA
Jlorapudpmuueckas GpyHKus, eé

23 . https://m.edsoo.ru/fbbaf873
CBOMCTBA U rpaduk
1 N

24 orva pugMiecias ks, e https://m.edsoo.ru/5{8dc4as
CBOWCTBA U rpaduk

25 Tpuronomerpuyeckue QyHKIHH, UX https://m.edsoo.ru/6bb83a9¢




CBOWCTBA ¥ IpauKu

Tpuronomerpuieckue GyHKIUHU, UX

26 . https://m.edsoo.ru/ac816af5
CBOWCTBA ¥ TpaduKu
T

27 pr OHOMETPHHECKHE (PYHKIIIH, HX https://m.edsoo.ru/32f4fe94
CBOWCTBA ¥ IpaduKu
T

28 pHUr OHOMETPUMECKHE (YHKIIH, HX https://m.edsoo.ru/6df172e7
CBOICcTBa U rpapuku
IT

29 PHMEPH! TPHTOHOMETPIHCCKHX https://m.edsoo.ru/65d3a2ab
HEPaBEHCTB
IT

30 PHUMEPEL TPHTOHOMETpHACCIIX https://m.edso0o.ru/751822b9
HEPaBEHCTB
I1

31 PUMEPLL TPHTOHOMETPIHCCIHX https://m.edsoo.ru/83ce9d56
HEPaBEHCTB
IT

32 PUMEPET TPHTOHOMETpHACCIIX https://m.edsoo.ru/81691914
HEPaBEHCTB
KonTponbHas pabota o teme
"Jlorapudmudeckas GyHKIIHS.
Jlorapudmuueckue ypaBHEHUS U

33 HEpaBEHCTBA. T pUrOHOMETPUUECKHE https://m.edsoo.ru/7ebf6982
GyHKIIUU ¥ UX
rpaduxu. Tpuronomerpuueckue
HepaBeHcTBA"

34 HenpepbiBHbIE GYyHKIINN https://m.edsoo.ru/861736fc

35 Meroz HHTepBATOB AU pellIeHI https://m.edsoo.ru/42732a44
HEPaBEHCTB
Mertoa uHTEpBAJIOB ISl pELIECHUS

36 A P P https://m.edsoo.ru/77b57413
HEPaBEHCTB

37 [IpousBonHas GyHKIIUU https://m.edsoo.ru/58369aab




38 [IpousBoanas pyHKIUU https:/m.edso0.ru/9dd38b72

39 FGOMeTpI/I‘-IeSKI/Iﬁ 1 (PU3UUECKUI CMBICTT hitps://m.cdsoo.rw/9dad9bts
IIPOU3BOJIHOM

40 FGOMeTpI/I‘-IeSKI/Iﬁ 1 (PU3UUECKUI CMBICTT hitps://m.cdsoo.rw/46al9358
IIPOU3BOIHOM

41 [Tpoun3BoiHbIE 2TTIEMEHTAPHBIX (PYHKITUI https://m.edsoo.ru/cbc7a83d

42 [Ipon3BoiHbIE 211€MEHTAPHBIX (PYHKIMN https://m.edsoo.ru/9b2ea876

43 Hponssoas CyM\I,VI B, TIPOHSBEACHHA, https://m.edsoo.ru/5a64fa9d
4acTHOTO (QyHKIUH

44 Hpomssozitas CyM\I,VIH’ HPOMSBEACHHA, https://m.edsoo.ru/9a21ddfe
4acTHOTO (QyHKIUH

45 Hpomssozitas CyM‘I,VI Bl TPOMSBEACHHA, https://m.edsoo.ru/f98b8428
4acTHOTO (PyHKIMH
[IpumeneHnre mpou3BOIHOM K

46 Hccae0BaHNI0 (DYHKIMHI Ha https://m.edsoo.ru/d2a96549
MOHOTOHHOCTb U SKCTPEMYMBI
[Ipumenenre mpou3BOIHOM K

47 Hccaea0BaHu0 (GYHKIMN Ha https://m.edsoo.ru/6bfc74d1
MOHOTOHHOCTb U SKCTPEMYMBI
[IpuMeHeHne npon3BOIHOM K

48 uccienoBaHuio GyHKIMI Ha https://m.edsoo.ru/64¢69¢17
MOHOTOHHOCTb U SKCTPEMYMBI
IIpuMeHeHne nNpon3BOIHON K

49 uccienoBaHuio GyHKIMI Ha https://m.edsoo.ru/6acfe2¢1
MOHOTOHHOCTb ¥ 9KCTPEMYMBI
Haxosxnenne HanOoJbIEro u

50 HaMMEHBIIEro 3HaYeHus QYHKINUU Ha https://m.edsoo.ru/2ececa7a

OTPEC3KC




51

Haxoxneaue HauboJIbIIErO U
HAaWMEHBIIIETO 3HAUCHUS (DYHKITUN HA
OTpe3Ke

https://m.edsoo.ru/df919eef

52

Haxoxneaue HauboJIbIIero u
HAaWMEHBIIIETO 3HAUCHUS (DYHKITUN HA
OTpe3Ke

https://m.edsoo.ru/ba8b24a4

53

Haxoxnenne HanOoIIpIIero u
HaWMEHBIIIETO 3HaYeHUsT (PYHKIINHN Ha
OTpe3Ke

https://m.edsoo.ru/b2f51679

54

Haxoxnenne HanOOJIBIIErO U
HaUMEHBIIIETO 3HaYeHUs (PYHKIINN Ha
OTpe3Ke

https://m.edso00.ru/9861a93a

55

Haxoxnenne HanOOJIBIIErO U
HauMEHBIIIECTO 3HaYCHUs (DYHKIIUU Ha
OTpe3Ke

https://m.edsoo.ru/de583687

56

[IpumeneHnne mpou3BOIHOM JIst
HAXO0XJACHUS HaWTYYIlIero peleHus B
MPUKJIAIHBIX 3aa4ax, JUIs
orpezieNIeHUs] CKOPOCTH Ipoliecca,
3aJlaHHOTO (POPMYIION M rpaPUKOM

https://m.edsoo.ru/44caaa84

57

KonTponbHas pabota o teme
"IIpousBoanas. [Ipumenenune
MPOU3BOJHOMN"

https://m.edsoo.ru/d2bc9419

58

[TepBoobOpaznas. Tabnuna
epBOOOPA3HBIX

https://m.edsoo.ru/5ca6a937

59

[TepBoobOpaznas. Tabnuna
NepBOOOPA3HBIX

https://m.edsoo.ru/9fbcdeac

60

HHrerpai, reoMEeTpUYECKUN U

https://m.eds00.ru/9542895f




(bu3nYeCKUil CMBICI UHTETpaja

HHTerpai, reoMeTpUIeCcKuil 1

61 . https://m.edsoo.ru/b15d71{7
(bu3HYeCKUii CMBICT HHTETpAJIa
Huterpai, reoMeTpUUeCKUM U

62 p . p https://m.edso00.ru/a49bc153
(bu3HUeCKuii CMBICT HHTETpAJIa
B clieHne erpaia 1mo ¢o e

63 PHHCICHH HfIT P no dopmyt https://m.edsoo.ru/a69a7ald
Hrrorona—JleiiOnumna
Brraucnenne naTErpaia mo gopmMyne

64 . p bopmy https:/m.edsoo.ru/75babfOf
Hrerorona—JleiiOnumna
Brrancnenne naTerpaia mo dopmMyne

65 . p bopmy https:/m.edsoo.1u/f24639¢7
Hrrorona—JleiiOnumna
Brruncaenue narerpaina mno Gpopmyiie

66 . P bopmy https://m.edsoo.ru/b3clb2e4
Herorona—Jleitbaumna

67 CucTeMbl TUHEUHBIX YPaBHEHUI https://m.edsoo.ru/e68co6fal

68 CucTeMbl TUHEUHBIX YPaBHEHUI https://m.edsoo.ru/a5d3b984
Pemenne nmpukiagHeixX 3a1a4 ¢

69 MOMOIIBIO CUCTEMEI JIMHEMHBIX https://m.edsoo.ru/65fa9133
ypaBHEHUU
Pemenne nmpukiagHeIX 3a/1a4 ¢

70 HOMOIIBIO CUCTEMBI JIMHEHHBIX https://m.edsoo.ru/ae8a2ach
ypaBHEHUU
Cucrembl U COBOKYITHOCTH IIEJIBIX,

allMOHANBHBIX, HPPAIMOHAIBbHBIX,

71 pall ppatt https://m.edsoo.ru/2bdce64c
MOKa3aTeNbHBIX, TOTAPUPMUUECKUX
YPaBHEHUI U HEPABEHCTB
Cucrembl U COBOKYITHOCTH IIEJIBIX,

72 paLMOHAIBHBIX, UPPALlUOHAIILHBIX, https://m.edsoo.ru/8f672bc3

IIOKa3aTCIIbHbBIX, J'IOI“apI/I(bMI/I‘-ICCKI/IX




YPaBHEHUI U HEPABEHCTB

73

Cucrembl U COBOKYITHOCTH IICJIBIX,
palMOHAIBHBIX, UPPALUOHAIBHBIX,
MMOKAa3aTeIbHBIX, TOTAPHPMHUECKUX
YpPaBHEHUI U HEPABEHCTB

https://m.edsoo.ru/ef6716a2

74

CuctemMbl U COBOKYITHOCTH IIECJIBIX,
palMOHAIBHBIX, UPPAUOHAIBHBIX,
MOKa3aTebHBIX, JIOTAPUPMUIECKUX
YPaBHEHUI U HEPABEHCTB

https://m.edsoo.ru/a8fc9b98

75

Wcnons3oBanue rpadpukoB GyHKINI
JUIS peIlieHUs YPaBHEHUN U CUCTEM

https://m.eds00.1ru/339668b9

76

Wcnons3oBanue rpadukoB GyHKINI
JUIsl PELIeHNs] yPaBHEHUH U CUCTEM

https://m.edso00.ru/664ce568

77

[IpumeHeHne ypaBHEHU, CUCTEM U
HEPaBEHCTB K PEUICHUIO
MaTeMaTHYeCKUX 3ajlau U 3aja4 u3
Pa3IUYHbIX 00J1acTell HayKu U
peanbHOM KU3HU

https://m.edsoo.ru/cfc5b415

78

KonTponbHas pabota o teme
"MHTerpas v ero NpuMeHeHU .
Cucremsl ypaBHeHHI"

https://m.edsoo.ru/5154cas5f

79

HaTypaJ'ILHLIe K OCJIbIC YHMCJIa B 3aJadax
nu3 peaHLHOﬁ KHU3HU

https://m.edsoo.ru/8a92a23e

80

HaTypaJ'ILHLIe " [ECJIbIC YHUCJIa B 3aga4ax
nu3 peaHLHOﬁ KU3HU

https://m.edsoo.ru/35a68b2e

81

HaTypaJ’ILHLIC H IOECIbIC YHUCJIa B 3aga4ax
nu3 peaHLHOﬁ JKHU3HH

https://m.edsoo.ru/cle81884

82

HpI/ISHaKI/I JACITUMOCTH LECIIBIX YHUCCII

https://m.eds00.1ru/3¢798761




&3

HpI/ISHaKI/I JACIIUMOCTH LCIIBIX YHUCCII

https://m.edsoo.ru/cd49a2cl

84 [Ipu3Haky 1€TMMOCTH LEJIBIX YHCEI https://m.edsoo.ru/84e183fa
IToBTOpenue, 0600ImIEHNE,

85 p B . https://m.edsoo.ru/29{bfadb
CUCTeMAaTH3aIl¥s 3HAaHWA. Y PaBHCHHUS
IToBTOpEenue, 0600ImIEHNE,

86 P HI N https://m.edsoo.ru/fe79¢e517
CUCTeMAaTH3aIlvs 3HAaHUA. Y PaBHCHHUS
IToBTOpEHHE, 0000IIEHHE,

87 p III . https:/m.edsoo.ru/5bd1d15b
CUCTeMAaTH3aIl¥s 3HAaHUA. Y PaBHCHHUS
IToBTOpEeHue, 000OIIEHHE,

88 p ’ III . https://m.eds00.ru/4482667b
CUCTeMAaTH3aIl¥s 3HAaHUA. Y paBHCHHUS
IToBTOpenue, o00OIIEHHE,

89 p ’ III . https://m.edsoo.ru/e131a69d
CUCTEeMaTH3aIus 3HAaHUU. Y paBHEHHS
IToBTOpenue, 0000IIEHIE

90 p ’ B o https://m.edsoo.ru/9fb72£56
CUCTEeMaTH3aIus 3HAaHUU. Y paBHCHHS
IToBTOpenue, 0000IIEHIE

91 BTOpeHHe, Hl HI:I ’ https:/m.edsoo.ru/f21ceb47
cucteMaruzalus 3Hanuii. HepaBeHcTBa
IToBTOpenue, 0600IIEHIE

92 P ’ B o https://m.edsoo.ru/37dccdle
cucteMaruzalus 3Hanuii. HepaBeHcTBa
ITosTOpenue, 0600IIEHIE

93 p ’ B o https://m.edso00.1u/2669ab4b
cucTeMaru3alus 3Hanuii. HepaBeHcTBa
I1 000

94 OBTOPCHHE, DO meHI:Ie’ https://m.edsoo.ru/6£56f12d
cucTeMaru3alus 3Hanuii. HepaBeHcTBa
[ToBTOpeHnue, 060061IeHNE,

95 cucteMarusanusa 3HaHuH. CHCTEMBI https://m.eds00.1ru/691524¢9
YPaBHEHUHU
[ToBTOpeHnue, 06006IIeHNE,

96 cucreMarusanusa 3HaHui. CHUCTEMBI https://m.eds00.1u/633b719¢

YPaBHEHUHU




[ToBTOpeHue, 06001IIEHNE,

97 . 1 https://m.edsoo.ru/14d81245
cucTeMaru3anys 3HaHui. OyHKIH
I1 , 0000 s

98 OBTOPEHHE, 000 meHI:Ie 1 https://m.edsoo.ru/d432ca7b
cucTeMaru3anys 3HaHui. OyHKINH

99 Hrorosas kKoHTpoOJIbHAS paboTa 1 https://m.edsoo0.ru/4928¢72b

100 WroroBas koHTposbHas paboTa 1 https://m.edsoo.ru/69eabb9f
O000111eH1E, CUCTEMATH3alMs 3HAHUI
3a c anreo

101 yP Feopel it Hatan 1 https://m.edsoo.ru/47a42129
MareMatudeckoro agaimmsa 10-11
KJIACCOB
O0001enue, cucTeMaTH3aus 3SHaHUH
3a c anreo

102 P FeOpRI M Hatal 1 https://m.edsoo.ru/3a476ffd
MaTeMaTudeckoro aHaiamza 10-11
KJ1aCCOB

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBHOM ITPOI'PAMMBI

10 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOIM
NpoBepsieMoro .
o0pa3oBaTe/IbHON MPOIrPaMMbI Cpe/iHero o01ero 00pa3oBaHus
pe3yJibTara
1 Yucna v BBIYKCICHUS
. OnepupoBaTh MOHATHSMH: paliOHAIbHOE M JEHCTBUTEIBHOE YHCIIO,
' OOBIKHOBEHHAsI U JIeCSITUUHAs ApOOb, TPOLEHTHI
- Boimonuate  apudmernyeckue omepandd € palOHAIbHBIMU U
' JNeNCTBUTENBbHBIMU YUCIIaMU
13 BoinmonuaTe  nmpuOMMOKEHHBIE — BBIUMCIIEHHUS, HUCIHONB3Yys  IpaBHIIa
' OKpYTJIEHUS, Ie]aTh IPUKUIKY U OIICHKY pe3yJIbTaTa BIUMCICHUN
OnepupoBaTh MOHATHUSAMU: CTENEHb C IEJBIM MOKa3aTejaeM, CTaHJapTHas
14 (¢bopMa 3anmucH JEMCTBUTEIHLHOIO YKcia, KOPEHb HAaTypajJbHOW CTETEHU;
' WCIOJIb30BaTh MOJAXOAIIYI0 (pOpMY 3arucu ACUCTBUTEIbHBIX YUCEI IS
pelIeHNs MPaKTUYECKHUX 33a]a4 U IPECTaBICHUS JAHHBIX
OnepupoBaTh MOHATUSIMH: CHHYC, KOCHHYC M TaHTE€HC MPOH3BOJILHOTO
1.5 yriia; KCIOJNb30BaTh 3allMCh MPOM3BOJIBHOTO YyIjla 4epe3 oOpaTHBIE
TPUTrOHOMETpHUUECKUE (HYHKIIUU
2 YpaBHEHUS 1 HEPABEHCTBA
OnepupoBaTh NOHATUSAMU: TOXKAECTBO, YPaBHEHUE, HEPABEHCTBO, LENOE,
2.1 palroHaNIbHOE, UppalMoHaIbHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPHUECKOE YpaBHEHUE
25 Boimonuate mpeoOpa3oBaHUS TPUTOHOMETPHUYECKUX BBIPAXKEHHH H
' pelaTe TPUrOHOMETPUYECKUE YPAaBHEHUS
BoimonHaATe npeoOpa3oBaHus IENbIX, PAIIMOHAIBHBIX U UPPAIIMOHATBHBIX
23 BBIDQXKEHU M peliaTb OCHOBHBIE THUIBI LENbIX, PAllMOHAIBHBIX U
MPPALMOHATILHBIX YPaBHEHUN U HEPABEHCTB
4 [IpuMeHsTh ypaBHEHUSI U HEPABEHCTBA ISl PEIICHHMS] MATEMAaTUYECKHX

3ala4 U 3aa4 U3 pa3jIMYHbIX obacreit HAyYKH U peaHLHOﬁ KHN3HHU




MonenupoBaTh peagbHBIC CHUTyallMM Ha SI3bIKE alnreOpbl, COCTABIATH

2.5 BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA 10 YCJIOBHUIO 3aJauH, UCCIEN0BATh
MOCTPOEHHBIE MOJIENH C UCIIOJIb30BAaHUEM amrapara anreOpbl
3 OyHKIUYT U TpapUKH
OnepupoBaTh MOHATUSAMH: (YHKIHS, CIIOCOOBI 3amaHus (DyHKIHUH,
3.1 o0JIacTh ONpeNeNeHUsT W MHOXKECTBO 3HAUeHHH (yHKIUH, Tpadux
(byHKIMH, B3aUMHO OOpaTHBIE (PyHKITHH
12 OnepupoBaTh MOHATHSAMH: UYETHOCTh U HEUYETHOCTh (QYHKIMH, HYIU
' (yHKIUY, TPOMEKYTKH 3HAKOIIOCTOSHCTBA
33 Wcnonb3oBath rpaduku QyHKIMN U1 pelIEHUs] ypaBHEHUI
34 Crpouts u uwuTaTh TrpaduKkyd JHUHEHHOW (yHKUMH, KBaJpaTUIHON
' (yHKIUH, CTETIEHHOW (PYHKIINH C 1IeTTBIM [T0Ka3aTeleM
Hcnonws3zoBath Tpaduku (QyHKIUE JUIsI MCCIIENOBAHUS TIPOIECCOB H
35 3aBUCHUMOCTEH MpH pEUIeHUM 3a7ad U3 JAPYTUX y4eOHbIX MPEIMETOB U
' peaJibHOM  JKM3HM, BbIpaXaTb (QOpMyJamMH 3aBUCHUMOCTH  MEXKIY
BEJTMYMHAMHU
4 Havana maTemaTnueckoro aHaimsa
41 OnepupoBaTh MHOHATHUSMHU: TIOCIEIOBATEILHOCTb, apudMeTnyeckas u
' reoMeTpHuuecKkas Mporpeccun
OnepupoBaTh NOHATHSIMH: OECKOHEYHO YOBIBaroOIlas TIeoMeTpUuecKas
4.2 Mporpeccusi, CcyMMa OCCKOHEYHO yOBIBAIOIICH TIeOMETPHYCCKON
porpeccuu
4.3 3amaBaTh MOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCO0aAMU
4 Hcnonps3oBarh CBOMCTBA IOCIEIOBATEIBHOCTEM U MPOrpeccUid i
' pellieHus pealbHBIX 3a]a4 MPHUKIATHOTO XapaKTepa
5 MHo)kecTBa U JIOTUKA
5.1 OnepupoBaTh MOHATUSMHU: MHOXKECTBO, OTIEPAIIUHU HAJl MHOXKECTBAMH
Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN —ammapaT [Ajisi OMHCAHUS
5.2 pEabHBIX MPOLECCOB W SBICHWM, NPHU PEIIEHUM 3a4ad W3 JpPYrux
y4eOHBIX IPEAMETOB
53 OnepupoBaTb  NOHSATHUAMH:  OINpPEAEICHHE, TEOPEMA,  CIEACTBHE,

JA0Ka3aTcCJIbCTBO

11 KJIACC




Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NMpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ NnporpamMmasl CpeaHET 0 06IIICI"O 06pa30BaHI/Iﬂ

1

Yucna ¥ BEIYUCIIEHUS

1.1

OnepupoBaTh MOHSATHUSMU: HATYpaJIbHOE, IIEJIO€ YHCIIO; HCIOIb30BATh
MPU3HAKU JEIMMOCTH IIEJIBIX YHCEJ, Pa3JIOKCHHUE YKCiia Ha TPOCTHIC

MHOXHUTCIIM OJId pCIICHUA 3a1a4

1.2

OnepupoBaTh MOHATUEM: CTENIEHD C PALlMOHAIILHBIM IT0Ka3aTeIeM

1.3

OHepI/IpOBaTI) IIOHATUAMMU: J'IOl"apI/I(l)M quclia, JACCATUYHBIC nu

HaTypaJbHbIE JOrapu(pMbI

VYpaBHEHHS 1 HEPABEHCTBA

2.1

[IpumensTh cBOWCTBAa CTENEHU JUId MPeoOpa3OBaHUS BbIPAKEHU,
ONEPUPOBATh TMOHATHAMH: IOKA3ATEIBHOE YPAaBHEHHE U HEPABEHCTBO;

peuiaTb OCHOBHBIC THUIIBI ITOKA3aTCIIbHBIX ypaBHeHI/Iﬁ 1 HCPAaBCHCTB

2.2

BoinonHATe mpeoOpa3oBaHus BBIPAKEHHUH, COAepKallluX JIOrapu(MBbl;
OTIepUPOBATH MOHATHUAMHU: JIOTapU(PMUUIECKOE YPaBHEHNE U HEPABEHCTBO;

pelaTb OCHOBHBIE TUIIBI JIOTAPU(PMUUECKUX YPAaBHEHUI 1 HEPABEHCTB

23

Haxoauts perienust npocTeHnX TPUrOHOMETPUYECKIX HEPABEHCTB

2.4

OnepupoBaTh TNOHSATUSAMHU: CHUCTEMa JIMHEHHBIX YpaBHEHUH U €€
pelIeHNe; HCI0JIb30BAaTh CUCTEMY JIMHEWHBIX ypaBHEHUH IJIsl pelIeHHs

IMPAKTUYCCKUX 3ada4

2.5

Haxomute  pemeHuss NOpoOCTEMIIMX CHUCTEM U COBOKYIHOCTEH

palOHaJIbHBIX YPAaBHEHHUM U HEPABEHCTB

2.6

MO,Z[GJ'II/IpOBaTL PCAJIbHBIC CUTYAllUW HaA S3BIKC anre6pbl, COCTaBJIATH
BBIPDAXKCHUSA, YPABHCHHUA, HCPABCHCTBA U CUCTEMBI 110 YCJIOBHUIO 3aJa4H,
HCCJICAOBATb IOCTPOCHHBLIC MOJACIM C HCIOJIb30BAHHCM aIlllapaTra

anreopsl

OyHKINH U TpaduKu

3.1

OmnepupoBaTh MOHATHAMHU: TepHOANYECKas (QYHKIMS, POMEXKYTKH
MOHOTOHHOCTH (PYHKIIMH, TOUYKU SKCTpeMyMa (DyHKIMH, HauOoJbllee U
HavMeHblIlee 3HaUeHUs] (PyHKIIMU Ha MPOMEXYTKE; MCIOIb30BaTh UX JUIs

uccie10BaHusl (PYHKLUH, 331aHHOM rpadrKoM

3.2

OmnepupoBaTh MOHATUAMHU: I'padHUKH MOKA3aTeIbHOMN, JIOTapu(PMUUIECKON 1

TPUTOHOMETpUYECKUX (DYHKIMI; H300pakaTb KX Ha KOOPAMHATHOM




IIJIOCKOCTH ¥ MCIIOJIB30BATh JUIsl PELLICHUs] YPABHEHU U HEPABEHCTB

N3o00paxkaTh Ha KOOPAMHATHOW IIOCKOCTH TpapuKH JTHHEHHBIX

33 YpPaBHEHUH M HCIIOJIB30BATh MUX U1 PELIEHUS CHUCTEMbl JMHEWHBIX
ypaBHEHUU
14 Hcnonp3oBare rpaduku (yHKIHMHA I KCCIECAOBAHUS IPOIECCOB H
' 3aBUCUMOCTEHN U3 APYTUX Y4eOHBIX AUCLUILIMH
4 Hauana matemaTnyeckoro aHanusa
OnepupoBaTh TOHSATHUSMU: HENpepbiBHAs (QYHKIUS, MPOU3BOIHAS
4.1 (YHKIUHU; HCIONB30BATh T€OMETPUYECKUN U (PU3UYECKHI CMBICI
MPOU3BOJHOM JJIsl pEIICHUS 3a1a4
4o Haxomuth  mpou3BOAHBIE  DIIEMEHTAPHBIX  (PYHKIUW, BBIYHCIATH
' MIPOU3BOJIHBIE CYyMMBI, IPOU3BECHHUSI, YACTHOTO (DYyHKIUIT
Hcnonws3oBath TPOM3BOAHYIO ISl HCCleoBaHUS  (QYHKIUM  Ha
4.3 MOHOTOHHOCTb M 3KCTPEMYMBI, IPUMEHSTh Pe3yJIbTaThl UCCIEI0BAHUS K
MIOCTPOECHUIO TPapuKOB
44 Hcnonb30BaTh MPOU3BOIHYIO JUISl HAXOXKICHHS HaWIYYIIETO pPEeIIeHUs B
' MPUKJIAIHBIX, B TOM YHCJIE COLUATbHO-I)KOHOMUYECKHUX, 3a/lauax
45 OnepupoBaTh NOHATHUAMHU: TMepBooOpa3Has W HWHTErpaia; IOHUMATh
' TEOMETPUYCCKHUI M (PU3MUECKHUI CMBICT HHTETpajia
46 Haxomute mepBooOpaszHble 3JIEMEHTapHBIX  (YHKIMM, BBIYUCISTH
' uHTerpai o ¢popmyie Hetorona — JleliOnuma
47 Pemats npuknaanbie 3aa4u, B TOM YHCIE COLUAITBHO-I)KOHOMUYECKOTO

n (1)I/I3I/ILI€CKOFO Xapakrepa, Cp€acTBaM MaTEMaTUICCKOI'0 aHalin3a




IPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUA

10 KVIACC

HpOBepﬂeMblﬁ IJIEMEHT COACpPKaHUsA

Kon
1 Yucna v BBIYKCICHUS
Pannonanpubie uyncna. OOBIKHOBEHHBbIE M JIECSATHYHBIE JApOOU, MPOLIEHTHI,
OeCKOHEYHbIE  MepHoAuuYeckue  apobu.  ApudMeTHdyeckue  Oomepauuu ¢
1.1 palMoOHaIbHBIMU YHCIIaMH, NpeoOpa3oBaHUs YMCIOBBIX BbIpakeHUil. [IpumeHeHue
Npo0Oell ¥ MPOLEHTOB JUIsl PELICHUS MPUKIAIHBIX 3aJad M3 Pa3IMYHBIX OTpacien
3HaHUHM U PEATBHOM )KU3HU
JevictButenbHble  4yMcaa.  PalMoHanbHBIE WU MPPALMOHAIBHBIE  YHUCTA.
1.2 ApudmeTrnueckue ornepanuud ¢ JAeUCTBUTEIbHBIMU uuciaMu. [lpuGnmxénnbie
BBIYMCIICHUS, IPaBUJIa OKPYTJICHUS, TIPUKHUJIKA U OLIEHKA Pe3yJIbTaTa BEIUMCICHUN
Crenenp ¢ 1enbiM mokazateneMm. CrangaptHas ¢dopMa 3alucH JeHCTBUTEIBHOTO
1.3 yucna. Mcnonp3oBanue moaxonsmeld (popmbl 3amucy JEHCTBUTEIBHBIX YWCE IS
peuieHus MPakTUYECKHUX 3a/1a4 U IPEICTABICHUS TaHHBIX
» Apudmerndeckuii KOpeHb HaTypalbHON cTeneHu. J[elcTBus ¢ aprupMeTHIYECKUMHU
' KOPHSIMU HATypaJIbHOW CTENEHU
Ls CuHyC, KOCHMHYC W TAaHI€HC YHCJIOBOIO aprymeHTa. ApKCHUHYC, apKKOCHHYC,
' ApPKTaHI'€HC YHMCIIOBOI'O apryMEHTa
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 ToxxnecTBa U TOKIECTBEHHBIE TIPEOOPA30OBAHUS
25 [IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPOKECHUI. OcHOBHBIE
' TPUTOHOMETpHUUECKUE (HOPMYIIbI
53 VpaBHeHue, KopeHb ypaBHeHMs. HepaBeHCTBO, peleHue HepaBeHCTBA. Meron
' MHTEPBAJIOB
2.4 Perienune nensix U ApoOHO-pAlIMOHAIBHBIX YPAaBHEHUH U HEPAaBEHCTB
2.5 Pemenune nppanroHalbHBIX ypaBHEHUN U HEPABEHCTB
2.6 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUN
57 [IpumeHeHne ypaBHEHMI 1 HEPABEHCTB K PELIEHUIO MaTEMATUUECKUX 3a1a4d U 3a7ad

U3 pa3IMIHbIX oOmacreit HAayKH U peaﬂBHOﬁ KHN3HHU




3 @OyHKIUHU U TpadUKH
11 Oynkuusi, cnocoObl 3amanus QyHkuuu. I'paduk ¢ynkumu. B3ammuo oOpartHbIe
. byHKIIIN
32 OOnacte ompeneneHUss W MHOXKECTBO 3HaueHWH ¢yHkumu. Hymm QysKum.
' [IpomexxyTKH 3HAKONOCTOSHCTBA. UETHBIC M HEUETHBIE (PYHKIIUU
13 Crenennass (yHKOMS C HAaTypaJbHBIM M LEJNbIM MoOKa3areneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa U rpauK KOPHS 1-0i CTETIEHU
34 Tpuronomerpudeckass OKpyKHOCTb, ONPEACICHUE TPUTOHOMETPHUYECKHX (DYHKITHIA
' YHCIIOBOTO apryMeHTa
4 Hauana matemaTnyeckoro aHanmsa
il [TocnenoBarenbHOCTH, CHOCOOBI 3aJaHUSl MOCI]EA0BaTENbHOCTEH. MOHOTOHHBIE
' MOCIIEZI0BATEIBLHOCTH
Apudmerndeckass W TeoMETpUYECKass NpOTrpeccud. beckoHewHO yObIBaromias
4o reoMmerpuueckas nporpeccus. Cymma OeckOHEUHO YOBIBaroIle reomMeTpudecKon
' nporpeccun. Dopmysia CIOXKHBIX TMPOLEHTOB. lcrnonb3oBaHue mporpeccuu ams
peleHus peabHBIX 3a/1a4 MPHUKIIAJIHOTO XapaKTepa
5 MHOX€eCTBa 1 JIOTMKa
MHoO)kecTBO, omepanuud HaJl MHOXKecTBamH. Jluarpammbl Oiinepa — Benna.
5.1 [IpumeHeHre TEOpEeTUKO-MHOXKECTBEHHOIO amnmapara JJid ONHCaHUs peallbHbIX
MIPOLIECCOB U SBJICHUH, PU PELICHUH 3a/1a4 U3 IPYTUX YUEOHBIX MPEIMETOB
5.2 Onpenenenue, Teopema, CIeICTBUE, JOKAa3aTEIbLCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUS
1 Yucna 1 BBIYUCICHUS
1.1 Hatypanbusle u nensie yncna. [IpusHaky 1e1MMOCTH 1eNbIX YHCeN
1.2 Crenenb ¢ pallMOHaJIbHBIM MOKa3areneM. CBOWCTBA CTENIEHU
1.3 Jlorapudm uucna. /lecaTuuyHble U HaTypabHbIE JOrapu(pMbI
2 YpaBHEHUs U HEPAaBEHCTBA
2.1 IIpeoOpa3oBanue BeIpakeHH, COAEPIKALINX JIOTapu (MBI
25 [IpeoOpa3oBanue BeIpaKEHH, COAECPIKAIINX CTENEHU C PAllMOHAIEHBIM
' nokasaresem




2.3

[IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB

2.4 IToka3aTenbHble YpaBHEHHs U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS U HEPAaBEHCTBA
26 Cucrembpl JMHEWHBIX ypaBHeHuil. Pemenue npukiIagHbIX 3a4ad C HOMOIIbIO
' CUCTEMBI JINHEWHBIX YPAaBHEHH
2.7 CucreMbl 1 COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB
53 [IpumeHeHue ypaBHEHHI, CUCTEM U HEPABEHCTB K PELLICHUIO MAaTEMaTHUECKUX 3a]1a4
' U 3aJ1a4 U3 pa3IMyuHbIX o0JacTel HayKH U peaslbHOM KHU3HU
3 OyHKIMY U TpaduKu
Oyuknus. Ilepuoanueckue @yHkuuu. IIpomMexyTKu MOHOTOHHOCTH (YHKIIMH.
3.1 Makcumymbl U1 MuUHUMYMbl (QyHkuuu. HawuGomnpiiee u HauMmeHblllee 3Ha4YeHHE
(YHKIIUY Ha TPOMEKYTKE
32 Tpuronomerpuueckue GyHKIIMH, UX CBOWCTBA U rpapUKU
33 [TokazarenbHas u norapudmuueckas GyHKINHU, UX CBOMCTBA U rpaduKu
3.4 Wcnonb3oBanue rpadukoB GpyHKUMN A1 peLICHUS] YpaBHEHUH U TMHEWHBIX CUCTEM
Hcnonb3oBanue rpagukoB (yHKIMH Ul HUCCIEIOBaHMsS  IPOLECCOB U
3.5 3aBUCUMOCTEH, KOTOpPBhIE BO3HUKAIOT MPU PEIICHUH 3aJad U3 APYruX ydeOHBIX
MPEIMETOB U PEAIbHOM KU3HU
4 Havana maTemaTnueckoro aHaimsa
4.1 HenpepsiBabie pyHKITMH. METO MHTEPBAJIOB JIJIsl PEIICHUs] HEPABEHCTB
4.2 [TpousBomnas pyHkuu. ['eomeTprueckuii 1 GU3MIECKUA CMBICT TTPOU3BOIHON
43 IIpousBoanble 3neMeHTapHbIX (QyHKIME. DopMysabl HaxO0XKAEHUS ITPOU3BOIHON
' CYMMBI, IPOM3BEAECHUS U YaCTHOTO (DYyHKIIMH
[IpumeHeHre NpPOU3BOAHONM K MCCIEIOBAHUIO (YHKIMI Ha MOHOTOHHOCTH MU
4.4 sKcTpeMyMbl. HaxoxieHne HaubosblIero 1 HauMEHbLIEro 3HaueHus: QyHKIMU Ha
OTpE3Ke
[IpumeHeHre TpOU3BOAHOM JUIsl HAX0XKIEHUS HAWITYYIIEero pelIeHNs B IIPUKIIaJHbIX
4.5 3ajavax, s ONpeIeNeHHs CKOpOCTH Tpoliecca, 3aJaHHOro QopMmysoil umm
rpaduKoM
4.6 IlepBooOpaznas. Tabnuia nepBooOpa3HbIX
47 WuTerpan, ero reoMeTpruueckuil 1 Gpu3nyeckuii cMbIci. Bblunciaenne uHTerpaina mno

tdbopmyne Herotona — Jleiibnuna




MPOBEPSIEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUS K
PE3YJBbBTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI CPEJTHEI'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOIi 00pa30BaTe/ILHON MPOrpaMMbl Cpe/IHEero o01Iero
o0pa3zoBaHus

Brnagenne merogamMu JI0Ka3aTeNbCTB, aITOPUTMaMU PEIICHHS 3ajad;
yMeHHe (OpMyIMpOBaTH U ONEPUPOBATH IOHATHSMU: OIpE/EIeHHE,
aKcHoMa, TeopeMa, CIIEJCTBUE, CBOWCTBO, NpPHU3HAK, JOKA3aTEIbCTBO,
PaBHOCHJIbHBIE (OPMYIUPOBKH; IPUMEHSATh UX; YMEHUE (HOPMYIHPOBAThH
oOpaTHOE U TPOTHUBOIOJIOKHOE YTBEP)KIEHHE, MPUBOAUTH MPUMEPHI U
KOHTpHIPUMEPLI, HCIIOJIB30BATh MCTOM MaTeMaTUYECKOU UHIAYKIIUU;
IIpOBOAUTH A0Ka3aTCJIbHBIC PACCYXKICHHUA Inpyu  peCUICHUUN 3aaa4,
OLCHUBATH JIOTUYCCKYIO MMPaBHUJIBHOCTDH paCCY)K}IeHHfI; YMCHHC
OICpHUPOBATH IMOHATHUAMU: MHOXECTBO, IMOAMHOKCCTBO, OICpAllMU HAI
MHO)KECTBAMH; yMEHHE HCIIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmapar Ui OIMCaHUs PEATbHBIX POIIECCOB U SIBICHUHA W MTPH PEIICHUH
3ama4, B TOM 4YHCIIE W3 JPYrHX YYeOHBIX MPEIMETOB; YyMEHHE
OTICpUPOBAThH MOHATUSIMH: Tpad, CBA3HBIN rpad, AepeBo, MHUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3aJ1aBaTh M OIHUCHIBaTh TIpadbl Pa3IMYHBIMH

CHOCO6aMI/I; HCIIOJIB30BATh Fpa(bbl IIpyu pCIICHUH 3a1a4

VYmenune OIICpHUPOBATH IMOHATUAMU: HATypaJdbHOC 4YHCJIO, LEJIOC YHCIIO,
CTCIICHb C LCJIBIM ITOKAa3aTCJIEM, KOPCHb HaTypaHBHOﬁ CTCIICHU, CTCIICHDb
C panrOHaJIbHBIM IIOKa3aTciieM, CTCIICHb C I[GP'ICTBI/ITeHBHBIM
IIOKa3aTcJIEM, norapn(bM quciJia, CHUHYC, KOCHHYC N  TaHI'CHC
IIPOU3BOJIBHOI'O YHCJIA, OCTATOK IIO MOAYJINO, PALUOHAJIBHOC 4YHCIIO,
HPppalMOHAJIbHOC YHucCiJio, MHOXCCTBa HAaTypaJIbHbIX, OCIbIX,
palliOHaJIbHBIX, JNEUCTBUTEIIBHBIX YHCCII, YMCHHC HCIIOJIb30BAaTh
IMPU3HAKU OCIUMOCTH, HaMEHBIINH O6II.[HI>'I JACIUTC]Ib U HAUMCHBIICC
061_]_[66 KpaTHOEC, aJIrTOPUTM EBknuna IIpu pCHICHUU 3aJia4; 3HAKOMCTBO C
pa3InIYHbIMHU MMO3MIIMOHHBIMHA CUCTEMaMU CUHCJICHHA, YMCHHC
BBINIOJIHATh BBIYMCJIICHHE 3HAUCHUU M npeoGpa3OBaHH51 BLIpa)KCHI/Iﬁ Cco
CTCIICHAMU H J'IOl“apI/I(I)MaMI/I, Hp606p8.30BaHI/I$I I[pO6HO-paI_II/IOHaJ'IBHBIX

BLIpa)KeHHfI; YMCHHUC OICPUPOBATH IMMOHATHUAMH: ITOCIICAOBATCIBHOCTD,




apupmeTHyecKas nporpeccus, reoMeTpuyecKas nporpeccus,
OECKOHEYHO  yObIBalOIIas TeOMETpUYEcKass MPOrpeccus; YMEHHE
3a/1aBaTh M0CJIEI0BATEIBbHOCTH, B TOM YHCJIE C IOMOIIbI PEKYPPEHTHBIX
dbopMyn; yMEHHE OINEpPHpPOBATH TOHATHSIMHU: KOMIUIEKCHOE YHCIIO,
COMPSKEHHBIE KOMIUIEKCHBIE YMCIIa, MOAYJIb U apryMEHT KOMIUIEKCHOI'O
gyrcna, (opmMa 3amMCH  KOMIUIEKCHBIX 4Ymcen  (TeoMeTpuyeckas,
TPUrOHOMETpUUECKass M  ainreOpavyeckas); yMeTb  IPOU3BOAMTH
apupMeTHIeCKre IEUCTBUS C KOMIUICKCHBIMH YHCIAMH, IPHBOAUTH
MpUMEpPbl  KCIIOJIb30BAHHUS  KOMIUIEKCHBIX  YHCEN;  OIEepUpPOBATH
MOHATHSAMM:  MaTpuma 2x2 u  3X3, omnpenenurenb MaTpUIBL,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHue omnepupoBaTh MOHATUSMU: PAlMOHAJIBHBIE, HWPPALMOHAIBHBIE,
MoKa3areibHble, CTENEeHHbIE, JIoTapu(pMUUYECKHe, TPUTOHOMETPUUECKHE
YpaBHEHHUS U HEPABEHCTBA, HUX CHUCTEMBI; yMEHHE OIEpUPOBATH
MOHATHSMH: TOKJECTBO, TOXKJECTBEHHOE NpeolOpa3oBaHHe, ypaBHEHHE,
HEpPaBEHCTBO, CHCTEMa YypaBHEHHMH M HEPaBEHCTB, PaBHOCHJIBHOCTH
YpaBHEHUH, HEpPaBEeHCTB M CHUCTEM; YyMEHHE pellaTh YpaBHEHMUS,
HEpPaBEHCTBA U CHCTEMbl C TOMOIIBIO PA3IUYHBIX MPUEMOB; pellaTh
YpaBHEHHUs, HEPAaBEHCTBA U CHCTEMbl C MApaMeTpPOM; MPUMEHSThH
YpaBHEHHUS, HEPABEHCTBA, UX CUCTEMbI Ul PEUICHHs] MaTeMaTUYECKUX

3a/1a4 U 3a/1a4 U3 Pa3IM4YHbIX 00JacTel HayKu U pealibHOM KHU3HU

YMmenue onepupoBaTh MNOHATUSIMH: (YHKUIUSA, YETHOCTh (YHKIIHH,
HePUOANYHOCTD (YHKIUH, OrPAHUYEHHOCTh (PYHKIHH, MOHOTOHHOCTh
GbyHKIMY, SKCTpeMyM (QyHKUIWU, HanOoJblllee U HAaUMEHbIIIee 3HAUCHUS
(yHKIIMU Ha POMEXKYTKE, HEpepbIBHAS (QYHKIUS, aCUMITOTHI Tpaduka
(GyHKIUY, TIepBasi U BTOpasi MPOU3BOAHASA (PYHKIIUU, TEOMETPUUECKUN U
(bu3nueckuif CMBICT TPOU3BOJHOW, TMEPBOOOpa3Hasi, OINpeAeIEHHbIN
UHTETpall; YMEHUE HAXOAUTh ACUMNOTOTHI rpaduka (QYHKIHH, YMEHUE
BBIUUCIISATh MPOU3BOJHBIE CyMMBI, [POU3BENEHUS, YACTHOTO U
KOMIO3UIMH (YHKIMI, HAXOAUTh YpaBHEHHE KacaTelbHOU K rpaduky
GyHKIIUY; yMEHHE HaXOAWUTh TMPOU3BOJHBIE SJIEMEHTAPHBIX (DYHKIIHIA;
YMEHHE HCHOJb30BaTh MPOU3BOIHYIO sl HCCIENOBaHUSA (DYyHKIMH,
HaXOAWTh HAWOONBIINE M HAUMEHbIIWE 3HaueHUs (YHKIUH; CTPOUTH
rpauky MHOTOYJIEHOB C HCIOJb30BaHUEM ammapaTa MaTeMaTHYeCKOTO
aHallM3a; MPUMEHATh TMPOM3BOAHYIO I HAXOXKICHUS HAWIYYIIEro

pelicHrd B IMPUKIAJAHBIX, B TOM YHCJIC COLHAJILHO-DKOHOMHWYCCKUX U




(u3HUeCcKUX 3aa4ax; HaXOJUTh TUIOMIAIA U 00BbEMBI (DUTYP C TTOMOIIBIO
HWHTETPAJIa; MPUBOJUTH MPUMEPHI MATEMATUYECKOTO MOJCIUPOBAHUS C

oMoIIbI0 T depeHIInATHHBIX YPAaBHCHHMA

YMeHue onepupoBaTh HOHATHSIMHU: Trpaduk QyHKIUH, OOpaTHas
GbyHKIMSA, KOMIO3unusl (YHKUWH, JUHEWHas (yHKOWSA, KBaJpaTHYHAsS
GbyHKIHA, paipoHanbHast byHKIMS, CTETEeHHAas GbyHKIH,
TPUTOHOMETpHUYECKHE  (PYHKIUH, O0OpaTHbIE TPUTOHOMETPUYECKHE
GyHKOMHM, TOKa3aTenpHas W Jorapupmuueckas (yHKIHHA; YMEHHE
CTpOUTHh TpadUKHU H3YUYEHHBIX (PYHKIMH, BBIIOIHATH NpPeoOpa3zoBaHUs
rpadukoB (GyHKIUH, UCTIOIB30BaTh TpauKU 1711 U3YUEHUSI IPOIIECCOB U
3aBUCHUMOCTEH, MPH PEIICHUU 3a7ad U3 JPYruX YYEOHBIX MpPEIMETOB U
3a/1a4 U3 peaslbHOM KU3HU; BbIpaxaTh (pOpMyjIaMy 3aBUCUMOCTH MEXKITY
BEJIMYMHAMM;, HCIIOJIb30BATh CBOMCTBA MU Trpapuku GyHKOUN A
pelleHns ypaBHEHUH, HEPABEHCTB U 33/1a4 C MapaMeTpaMu; u300paxarb
Ha KOOpPJAMHATHOM IUIOCKOCTM MHOXECTBA PpEIIEHWHA ypaBHEHUH,

HEPaBCHCTB U UX CUCTEM

YMeHue pemiaTh TEKCTOBBIE 33/layll Pa3HBIX TUIOB (B TOM 4HCJE Ha
MIPOLIEHTHI, TOJU M YacTH, Ha JIBIKEHHE, paboTy, CTOUMOCTh TOBApOB U
yCIIyT, HAJIOTH, 3a/1a4¥ U3 O00JIACTH YIPABIICHUS JTUUYHBIMU U CEMEHHBIMU
(mHaHCaMM); COCTaBJIATH BBIPAKEHHUS, YpaBHEHUS, HEPABEHCTBA U HX
CUCTEMBbI IO YCJOBHIO 33/J]ayH, HCCIEAOBATh IOJNyYEHHOE pEIICHHE U
OLICHUBATh MPABIONOAOOHOCTh PE3yJIbTaTOB; yMEHHE MOJIEIUPOBAThH
pealibHbIE CUTYallud Ha S3bIKE MaTEMaTHKHU; COCTaBIISITh BBIPAKEHUS,
ypaBHEHHUS, HEPaBEHCTBA U MX CHCTEMbl [0 YCIOBUIO 3aJayH,
UCCIIEJIOBaTh TOCTPOEHHBIE MOJEIM C HCIOJIb30BAaHHWEM aIapara

anreOpbl, UHTEPIPETUPOBATH MOTYUYEHHBIN pe3yIbTaT

YMeHue onepupoBaTth MOHATUAMU: cpeiHee apudmMeTnieckoe, MeuaHa,
HauOoJbllleeé M  HAuWMEHblIEe 3HAYeHUs, pa3Max, JUCIepCHs,
CTaHJAPTHOE OTKJIOHEHHE YHUCIOBOIO Habopa; yMEHHE U3BJEKaTh,
UHTEPHPETHpPOBaTh HMH(OpPMAIMIO, TNPEACTaBIEHHYI0 B TaliMuax, Ha
aMarpaMmmax, rpagukax, OTpa)arolryro CBOMCTBA pealbHbIX MPOLIECCOB U
SIBIICHUI; MPEICTABIATh HH(OPMAIIMIO C TOMOIIBIO TAaONHUIl U THarpaMmm;
UCCIIEIOBATh CTaTUCTUYECKUE JaHHbIE, B TOM YHCIE C IPUMEHEHUEM
rpaduUecKuXx METOJ0B U  JJIEKTPOHHBIX  CPEACTB;  Trpaduyecku
UCCIIeIOBaTh COBMECTHBIE HAOMIOACHUS C TOMOIIBIO JHarpamMm

pacccuBaHua U JIMHEHHOM perpeccuun




YMeHue onepupoBaTh INOHATHSAMHU: CIyYalHBIA ONBIT M CIIy4ailHOE
COOBITHE, BEPOSITHOCTh CIyYailHOrO COOBITHS; YMEHHE BBIYHUCIATH
BEPOSATHOCTh C HCIIOJIB30BAaHUEM TIpaUuecKuX METOJOB; HPUMEHSTH
(GopMyIIBl CIOKEHUST M YMHOXXEHHS BEPOSTHOCTEH, (HopMyiy IMOIHOU
BEpOSATHOCTH, (popmyiry bepHym, komOuHATOpHBIE (QAaKTHl U (HOPMYJIBL;
OLICHUBAaTh BEPOSITHOCTU pEalbHBIX COOBITUH; YMEHHUE OIEpUPOBATh
HNOHATUSAMHU: CIlIydaliHas BEJIMYMHA, paCIpPEIEICHUE BEpPOSTHOCTEM,
MaTE€MaTHYECKOe OXUIAHUE, OUCHEPCHS W CTaHJApPTHOE OTKIOHEHUE
CIly4alHOM BENWYMHBI, (YHKIHMM pacOpelesieHusT U  IJIOTHOCTH
PaBHOMEpPHOT'O, IIOKA3aTEIbHOTO M HOPMAJIBHOIO  PACIPEICIICHMI;
YMEHHE MCIOJb30BaTh CBOWCTBA W3YYEHHBIX pACHpEACIICHUN A
pelleHus 3a/jad; 3HAKOMCTBO C MOHATHUSMHU: 3aKOH OOJBIIMX YHCET,
METO/Ibl BBIOOPOYHBIX MCCIEAOBAaHUN; YMEHHE NPUBOAMTH MHPHUMEPHI
MPOSIBJIEHUSI 3aKOHA OOJIBIIMX YHCENl B NMPUPOJHBIX U OOIIECTBEHHBIX
SBJICHUSX; YMEHUE OIEpUPOBATh MOHATHIMH: COYETAHUE, IIEPECTAHOBKA,
YUCJIO COYETAaHWM, YHCIIO TEPecTaHOBOK, OmHOM HprOoTOHA; yMeHme
MPUMEHATh KOMOMHATOPHBIE (PaKThl U PACCyKJICHUSI JUIsl peILIeHUs 3a1a4;
OLICHUBATh BEPOATHOCTH peaJbHBIX COOBITHI; COCTaBIIATh

BEPOSITHOCTHYIO MOJIENIb M HHTEPIPETUPOBATH MOMYUYEHHBINA Pe3yIbTaT

YMeHue onepupoBaTh TMOHATUSMHU: TOYKa, NpsMas, IIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, JydY, BEJIUYMHA YIJa, IUIOCKUHA  Yrodi,
NBYTPaHHBIA yroyl, TPEXTPAHHBIA YTOJ, CKpEIIMBAIOIIMECS TMPSMBIE,
apajuieIbHOCTh U MEPIEeHIUKYISPHOCTD MPSMBIX U IUIOCKOCTEH, yroi
MEXIy NPSIMBIMH, YroJl MEXKIY HpsIMOW U IUIOCKOCTBIO, YIOJ MEXIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSIHHE MEXKITY
OPSIMBIMHU, PACCTOSTHUE MEX/IY MIOCKOCTSIMU; YMEHHE HCIOIb30BaTh MPU
pellleHnr 3aja4 M3y4deHHbIEe (DaKThl U TEOPEMbl IJIAHUMETPUU; YMEHHE
OLICHUBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOIIErO MHpa; CTPOUTH
MaTeMaTHYeCKUe MOJIEIH C TOMOIIBI0 T€OMETPUYECKUX TMOHATHH U

BCJIMYHH, p€IIaTb CBA3aAHHbLIC C HUMH IIPAKTUYCCKUC 3a1a4n
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YMeHue onepupoBaTh MOHATHAMM: IUIOMAIb (QUIYPBI, 00bEM (GUTYpHI,
MHOT'OI'paHHMK, MPAaBUIbHBIII MHOTOTPAHHHUK, CEYEHHE MHOIOrPaHHUKA,
KyO, mMmapajuienenumnen, npu3Ma, OUpamuaa, Gurypa M HOBEPXHOCTh
BpallleHHs, LUMIMHJp, KOHYC, Hap, cdepa, IUomaab cdepsl, IIOLalb
MOBEPXHOCTH NHUPAaMHJIbl, TPU3MBI, KOHYcCa, LWIMHApa, 00BEM KyOa,

OpsAMOYTOJIBHOTI'O MapaJuICiienuicia, nmupamMuabl, MIPU3MBI, LNUJIWHIApPA,




KOHYyCa, 11apa, pa3BEPTKa NOBEPXHOCTH, CEUYCHUsI KOHyCa M LIMIMHIpA,
NapajuleJIbHbIE OCH WM OCHOBAHHUIO, CEYEHUE 11apa, IUIOCKOCTD,
Kacatomasicss cepsl, IUIUHIPA, KOHYCAa; yMEHHE CTPOHUTH CEueHHE
MHOTOTpaHHHKA, M300pakaTh MHOTOTPAaHHHUKH, (PUTYPHI U MTOBEPXHOCTH
BpalICHUs, UX CEYECHHUs], B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHE TPUMEHSTH CBOMCTBA T€OMETPHUYECKUX (UTYp, CAMOCTOSATEIHEHO
(hopMyIHpPOBATH ONpENeIeHUs] H3y4aeMbIX (UTYp, BBIIBUTATh THIIOTE3BI
O CBOWCTBaxX M MPHU3HAKaX IeOMETPUUECKUX (Uryp, 000CHOBBIBATH WU
ONpoBepraTh HX; YMEHUE MPOBOAUTH KIaCCUPUKALHUIO QUIyp IO
pPa3IMYHbIM IPHU3HAKaM, BBIIOJHATH HEOOXOJUMBIE JIOMOJHUTENbHBIE

MTOCTPOCHUS

11

VYMmenne OIICpHUPOBATH IIOHATUAMU: JABUXKCHUC B IIPOCTPAHCTBCE,
MapajuIeNIbHBIN MePeHOC, CHMMETPHsI Ha TUIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHue MOA00Us, TOMOOHBIE QUTYPBI, YMEHHE
pacrno3HaBaTh paBHblEe M MOJ0OHBIE (UTYpPHI, B TOM 4YHCIE B MPUPOJE,
HUCKYCCTBE, APXUTCKTYPEC, HCIIOJIB30BATh I'COMCTPUUYCCKUC OTHOLICHUA
MpU pelIeHUH 3a/la4; HAaXOJIUTh T€OMETPUYECKHE BEIWYHUHBI (IJIMHA,
yroj, IUIomaab, Oo0BEM) MPH pelIeHWH 3a7ad W3 JPYTuX y4eOHBIX
MPEeIMETOB U U3 pealbHON KU3HU; YMEHUE BBIUUCIIATH T€OMETPUUECKUE
BEJIMYWHBI (JUTMHA, YTOJI, TUIONIaAb, OOBEM, IUIOMIAIb TMOBEPXHOCTH),
WCIOJNIb3Ys HM3yueHHbIe (OPMYJbl U METOIbI, B TOM YHCIE: IUIOIIA/b
MOBEPXHOCTU MUPAMUbI, TPU3MBI, KOHYCa, HWIUHAPA, TUIOWAAb CEphL;
00BbEM Ky0Oa, IPSAMOYTOJIBHOTO Mapajuleienunesa, MUpaMuibl, MPU3MBL,
WIMHApA, KOHyca, IIapa; YMEHHE HAaxOJUTh OTHOLIECHHE O0OBEMOB

oI00HBIX puUryp
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YMeHue OIICPpHUPOBATH MMOHATHAMU: MIPAMOYT'OJIbHAA CUCTEMA KOOPANHAT,
BCKTOpP, KOOpPAWHATBI TOYKH, KOOPAUWHATBI BEKTOpA, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOpAa Ha YHUCIIO, PA3JI0OKCHHUEC BCKTOpa II0 633Hcy,
CKaJILIpHOC TIIPOU3BCACHUC, BCKTOPHOC IIPOU3BEACHUC, YI'OJI MCKIAY
BCKTOpaMH; YMCHHEC HCIIOJb30BATH BeKTOpHBIP’I 151 KOOpI[I/IHaTHI:Jﬁ MCTOJ
L pCHICHUSA TCEOMCTPUYUCCKHUX 3aJad MW 3ada4d JpYyrux y‘le6HLIX

mpeaAMETOB

13

YMmenue BLI6I/IpaTB MOAXOOAIIMKA METOH  JJIA pelieHud 3adaydu;
INIOHUMAHHUEC 3HAYUMOCTH MATCMATUKHU B MU3YYCHHUU IPUPOAHBIX U
O6IJ.ICCTB€HHLIX nmponeccoB HBHCHHﬁ; YMCHHUEC  pPaCIiO3HABAThb

NIpOABJICHUC 3aKOHOB MAaTCMATUKHU B HUCKYCCTBC, YMCHHC IIPHUBOJUTH




IIpUMEpPBl  MAaTEMATHYECKUX OTKPBITMA POCCHMCKOM M  MHPOBOM

MAaTeMaTU4eCKOU HAYyKU




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, IPOBEPAEMbBIX HA EI'D
IO MATEMATHUKE

HpOBepﬂeMblﬁ JIEMEHT COACPKaHusA

Kon
1 Yucna v BBIYKCICHUS
1.1 Harypanbnbie u niesnbie uyncna. [Ipu3Haky JeIMMOCTH HETbIX YUCE
- Panmonaneupie  uyuciaa. OOBIKHOBEHHBIE W JIECATUYHBIE JPOOHM, TMPOIICHTHI,
' OECKOHEYHBIE TTEPUOUUECKHE IPoOH
13 ApudmeTnueckuil KOpeHb HaTypajibHOW cTemneHu. JleicTBus ¢ apudmeTnyecKkumMu
' KOPHSIMH HAaTYpaJIbHOU CTETIeHU
" Crenens ¢ nensiM nokasarenem. CTeneHb ¢ pallMOHAIBHBIM MoOKa3areneM. CBolicTBa
' CTETIEHU
Ls CuHyC, KOCMHYC W TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApPKTAaHTEHC YHCIIOBOTO apTyMEHTa
1.6 Jlorapudwm uncna. JlecaTuunbie U HATypaJIbHBIC JOTapUPMBbI
JlefictButenbHple 4uciaa. ApudMeTHYecKHe OIepalud ¢ JIeHCTBUTEILHBIMU
1.7 yrcnamu. [IpubnuxéHHble BBIYUCIICHNUS, PAaBUIa OKPYTJICHUS, IPUKUIKA U OIICHKA
pe3ynbTara BEIUMCICHUN
1.8 [IpeobpazoBanue BhIpaKEHUN
1.9 KommiekcHble uncna
2 YpaBHEHUS U1 HEPABEHCTBA
2.1 enbie 1 npoOHO-palIMOHATILHBIE YPAaBHEHHS
2.2 HppanmonanbHble ypaBHEHUS
2.3 TpuronomeTpuyeckue ypaBHEHH
2.4 [TokazarenbHble U TorapupMudIecKie ypaBHEHHUS
2.5 Lenble u 1poOHO-palOHATbHBIE HEPABEHCTBA
2.6 HppanunoHaibHbIe HEPAaBEHCTBA
2.7 [TokazarenbHbIe U TorapupMUIecKre HepaBEHCTBA
2.8 TpuroHomeTpuueckre HepaBeHCTBA
2.9 Cucrembl U COBOKYITHOCTH YPAaBHEHHUI U HEPABEHCTB
2.10 VYpaBHEHUsI, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTpamMmu
2.11 Martpuna cucTeMsl TMHEWHBIX ypaBHEHUH. OnpeaenuTenb MaTpULIbL




3 @OyHKIUHU U TpadUKH
11 Oynkuus, cnocoOsl 3amanust ¢ynknuu. I'paduk ¢Gynkumu. B3anmuo oOpaTHBIE
' ¢yukuuun. Yérneie n Heuétneie QyHkuuu. [leprnogunueckue QyHKIIHA
OOnacte ompeneneHuss W MHOXKECTBO 3HaueHWi QyHkuuu. Hymm ¢yHKImm.
12 [IpoMeXyTKM  3HAKOMOCTOSHCTBA.  [IpOMEKYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl ¥ MUHUMYMbl QyHKIUU. HauOonbliee M HauMeHblee 3HAYEHUE
(YHKINU Ha TPOMEXKYTKE
13 Crenennas (yHKUOUS C HaTypaJbHBIM M LeJbIM Moka3zareneMm. EE cBoiictBa u
' rpaduk. CoiicTBa U rpauk KOpHS n-0i1 cTeneHu
3.4 Tpuronomerpuueckue GyHKIIMH, UX CBOWCTBA U IPaPUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKINHU, UX CBOMCTBA U Irpaduku
3.6 Touku paspbiBa. Acumnrorsl TpadukoB ¢yHkiuil. CpoiictBa  (QyHKUUH,
' HEMPEpHIBHBIX Ha OTPE3Ke
3.7 IlocneaoBaTenLHOCTH, CIIOCOOBI 3aJaHUS HOCJIEA0BATEILHOCTEN
3.8 Apudmernueckas u reoMmerpuueckas rnporpeccuu. opmysa cI0KHBIX TPOIEHTOB
4 Havana maTemaTnueckoro aHaimsa
4.1 [TpousBomnas pyukiuu. [IponsBoaHbIe 3TIeMEHTApHBIX (PYHKITUH
[IpuMeHeHre TNPOM3BOJHOW K WCCICIOBAaHWIO (PYHKIIMH HAa MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHne HanOosbIIero U HaMMEHbIIEro 3HaYeHHUs (YHKLUUU Ha
OTpe3Ke
43 [TepBooOpasnas. MuTerpan
5 MHoOXecTBa 1 JIOTMKa
5.1 MHoecTBO, onepaluy HaJl MHOKecTBaMHU. J{narpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHocTh
6.3 KombunaTtopuka
7 I'eomerpus
7.1 durypsl Ha INIOCKOCTH
7.2 [Ipsimble 1 TIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena u NOBEpXHOCTH BpALLICHUS




7.5

KoopauHats!l 1 BEKTOpPEI




YYEBHO-METOAUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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