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MMOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma yuebHOro Kypca «Anredpa U Hadajla MaTeMaTHYECKOIo
aHanu3a» 0a3oBoro ypoBHs st oOydaromquxcsi 10 —11 kiaccoB paspaboraHa Ha
ocHOBe DenepaibHOTO TOCYIaAPCTBEHHOTO 00pa30BaTEbHOTO CTAHIAPTa CPETHETO
oOmero oOpa3oBaHusA, C Y4YETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
NPeIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa3oBaHUIO, M TPAAULUN POCCHICKOTO
oOpazoBanus. Peanmuzanusi mporpaMMbl 0OECTIEUMBACT OBJAJCHUE KIIOUYEBBIMU
KOMIIETCHIIUSAMHU, COCTABISIONIUMHU OCHOBY JII CAMOPA3BUTHUS M HETPEPHIBHOTO
00pa30BaHMs, [IEJIOCTHOCTh OOIIEKYIbTYPHOTO, JMYHOCTHOTO M TO3HABATEIHLHOTO
Pa3BUTHS TMYHOCTH 00yYaIOIITUXCA.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa um Hauajna MaTeMaTHYECKOrO aHaU3a» SIBISETCS OJHUM W3
HanboJyiee 3HAYMMBIX B MPOrpaMMe CTapiield IIKOJbI, TMOCKOJIbKY, C OJHOMN
CTOPOHBI, OH oOOecneYrMBaeT HMHCTPYMCHTAIbHYIO 0a3zy Mg H3y4YeHHUs BCeX
€CTEeCTBEHHO-HAYUYHBIX KYPCOB, a C JPYroll CTOPOHBI, (POPMHUPYET JOTUUECKOE U
a0CTpaKTHOE MBIIUICHUE YYalllUXCsid Ha YPOBHE, HEOOXOIWMOM [IJIi OCBOEHUSI
KypcoB HHGPOPMATUKH, OOIIECTBO3HAHMS, HCTOPUHU, CJIOBECHOCTH. B pamxkax
JAHHOTO Kypca yYalluecs OBJIAJIEBAIOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM
HayKH, KOTopas (OpMyJIUPYyET CBOMU JOCTUKEHUSI B MaTeMaTUYECKOH (hopme.

Kypc anreOpsl u Hauan MaTeMaTUYeCKOro aHaIN3a 3aKJIaJbIBaeT OCHOBY IS
YCHEIIHOTO OBJIAJIeHUs] 3aKOHaMH (U3UKHU, XUMHH, OHOJOTWUH, TOHUMAHUS
OCHOBHBIX TEHJICHIIMA HKOHOMHUKM U OOIIECTBEHHOW >KM3HU, TIO3BOJISIET
OpUEHTUPOBATHCS B COBPEMEHHBIX HU(DPOBBIX U KOMITBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJIb30BaTh UX B MOBCEIHEBHOW XH3HU. B TOXe Bpems oBiajeHUE
a0CTpaKTHBIMU M JIOTHUECKH CTPOTMMHU MAaTEMaTUYECKUMH KOHCTPYKIUSIMHU
pa3BUBACT YMEHHE HAaXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH
YTBEPKJICHUS, UCIIOIH30BaTh 0000IICHHE U KOHKPETU3AIHIO, a0CTparupoOBaHUE U
aHaJIOTUI0, POPMUPYET KpeaTHBHOE U KPUTHUECKOE MBIIIIeHHE. B xo/me n3ydenus
anreOppl W HaYaJll MaTEeMaTHYECKOTO aHaiW3a B CTapiield MIKOJIE YydYalluecs
MIOJIy4arOT HOBBIA ONBIT PEUICHHUs MPUKIAIHBIX 3a7a4, CaMOCTOSATEIbHOTO
IIOCTPOEHUSI MAaTeMaTUYECKUX MOJEJIEN pPEaJbHbIX CUTYyallud W HMHTEPIpETaluu
MOJIyYCHHBIX  PEIICHUW, 3HAKOMATCS C  NOpUMEpPaMM  MaTeMaTUYECKUX
3aKOHOMEPHOCTEW B TMPHUPOJE, HAYKE U B MCKYCCTBE, C BBLIAIOIIAMUCA
MaTeMaTHYE€CKUMHU OTKPBITUSMU U UX aBTOPAMHU.

Kypc oOnajmaer 3HAYMTENBHBIM BOCHHUTATEIBHBIM MOTEHIIMAIOM, KOTOPBIN
peanm3yeTcsl Kak 4depe3 y4eOHbIH marepuai, CIOCOOCTBYIONINI (hopMUPOBAHHUIO
HAay4yHOTrO MHPOBO33pPEHHUS, TaK W uepe3 crnenupuxky ydeOHOU AesTeIbHOCTH,



TpeOyrouiei CaMOCTOSITEIIbHOCTH, AKKypaTHOCTH, IIPOIOJKUTENBHON
KOHIICHTPALIMM BHUMaHUS U OTBETCTBEHHOCTH 3a MOJIyYEHHBIN PE3yNbTarT.

B ocHoBe Mmeroauku oOydeHHs] aiaredpe M HadajaM MaTeMaTH4eCKOro
aHaJIM3a JISKUT AESTEIbHOCTHBIN MPUHILIUAI 00yYEHUSI.

CrtpykTypa Kypca «Anredpa v Hadyajga MaTeMaTHYECKOTO aHAIN3a» BKIIIOYAET
CIEAYIOIINE COAEPKATEIBHO-METOANYECKUE JUHUN: «Yucna M BBIYUCIECHUSY,
«Oynkuun  u rpaduku», «YpaBHEHMS W HepaBeHCTBa», «Hauama
MAaTeMaTUYECKOro aHanu3a», «MHoXkecTBa MW JOruka». Bce OCHOBHBIE
COZIEP/KATEIIbHO-METOAUYECKUE JIMHUM HW3Y4YalOTCS Ha MPOTSKEHUH JBYX JIET
oOydeHMs B CTaplliei IIKOJIe, €eCTECTBEHHO AOMOIHSSA IPYr ApYyra U MOCTEHNEHHO
HAChIIAsiCh HOBBIMM TE€MaMu W pasgenamu. JlaHHBIA Kypc  SIBIETCS
UHTETPAaTUBHBIM, IOCKOJbKY OOBEAMHSIET B cebe coaepk aHUEe HECKOJIbKHUX
MaTEeMaTUYECKUX JAUCLIMIUIUH: ajredpa, TPUrOHOMETPHS, MATEMATUYECKUI aHaIu3,
Teopuss MHOXkeCcTB U Jip. [lo Mepe Toro kak yuamiuecsi OBIaeBalOT Bc€ Oosee
MIMPOKUM MaTEMaTUYECKUM allapaToM, y HUX MOCIE0BAaTeIbHO (OPMUPYETCS U
COBEPIICHCTBYETCSA YMEHHE CTPOUTh MAaTEMAaTUYECKYK) MOJENb pPEAIbHOU
CUTyallud, TPUMEHSATh 3HAHHUA, TMOJIyYCHHbIE B Kypce «Anrebpa W Havana
MaTEMaTUYECKOT0 aHau3a», JUJIs PEUIeHHUs] CaMOCTOSITENIbHO CPOpMYyIUPOBAaHHOM
MaTEeMaTUYECKOM 3a/1auu, a 3aT€M UHTEPIIPETUPOBATD IIOJIYUYEHHBIN PE3YIIbTaT.

CopepxarenpHO-MeToANYECKas JIMHUA «UMCiia M BBIYKMCICHUS» 3aBEpIIACT
(opMupoBaHUE HABBIKOB MCIIOJIB30BAHMS JIEHCTBUTENBHBIX YHCEN, KOTOPOE OBLIO
HayaTo B OCHOBHOM mIKoje. B crapmieil mkosne ocoboe BHUMaHUE YJIensieTcs
(OpMUPOBAHUIO TPOYHBIX BBIUMCIMUTEIBHBIX HABBIKOB, BKJIIOYAIOMIUX B CeOs
UCMOJIb30BaHUE PA3IMYHBIX (OPM 3amUCH JACHCTBUTENBHOIO 4YHUCIA, YMEHHE
pallOHAJIBHO BBINOJHATh JEUCTBUS C HUMM, JelaTh IPUKUAKY, OLICHUBATh
pe3ynpTaT. OOydaromuecs MOIy4arOT HABbIKM NPUOIMKEHHBIX BBIYUCIICHUH,
BBITIOJIHCHUSL JICUCTBUH C YHCIIaMH, 3allMCaHHBIMH B CTaHIApTHOW ¢opme,
UCITOJIb30BAHUSA MaTEMaTUYECKUX KOHCTAHT, OLICHUBAHMS YMCIIOBBIX BBIPAXKCHUU.

JIuansa «YpaBHEHUS W HEPABCHCTBA» pEaIU3yeTCs Ha IPOTSHKEHUU BCETO
oOyueHusi B cCTaplield IIKOJe, IOCKOJbKY B KaXJOM pasjeie MporpaMMbl
IOpPEeIyCMOTPEHO PEIIEHUE COOTBETCTBYIOUIMX 3anad. OOydaromuecs: OBJIaJeBaioOT
Pa3JIMYHBIMUA METOJAMH pPEUICHUs LENbIX, PALUOHAIBHBIX, WPPALUOHAIBHBIX,
NOKA3aTEJIbHbIX, JIOTApU(PMHUUECKMX M  TPUTOHOMETPUYECKUX  ypaBHEHUH,
HEPaBEHCTB U X cucTeM. [lonydeHHble yMEHUS UCIIOIB3YIOTCS IIPU UCCIEOBAHUN
(GYHKIMI C TOMOIIBIO MPOU3BOIAHON, PEIIEHWH MPHUKIAIHBIX 3a/1ad W 3a1ad Ha
HaXOXXJIEHUE HAuOONbIIMX ¥ HAUMEHbIIMX 3HAaYeHUd QyHkuuu. JlanHas
colep)kaTeslbHas JUHUS BKIOYaeT B cels Takke (OpMUPOBAHHE YMEHHI
BBIMOJHATE pacuy€Tel Mo (QopMysaM, NPeoOpa3oBaHUs UENbIX, PalUOHAIbHBIX,
UPPALMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHUM, a TAKKE BBIPAKCHUM,



colepKallluX CTENeHH W Jiorapudmbl. brarogaps u3yyeHUIo anredpanyeckoro
Marepuajia MPOUCXOAUT  JajbHEWIlee  pa3BUTHE  ANTOPUTMHUECKOTO U
a0CTPAKTHOTO MBIIUICHUS Yy4yaluxcsi, (OPMUPYIOTCS HAaBBIKU JI€TYKTHUBHBIX
paccyxaeHud, pabOTbl C  CHMBOJBHBIMU  (opMamu,  TpeACTaBICHUS
3aKOHOMEPHOCTEH M 3aBUCHUMOCTEM B BHJIE PAaBEHCTB U HEpPaBEHCTB. Auredpa
npemyiaraer 3(PQGEeKTUBHbIE MHCTPYMEHTBI JJIS PEIICHUs] MPAKTUUYECKUX U
€CTEeCTBEHHO-HAYUYHBIX 3aJ1ay, HATJISIHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
SI3bIKa HAYKH.

ConepxartenbHo-MeTOAMYEeCKass JUHUSA «DyHKIMM U TrpadUKU» TECHO
NepervieTaeTCs ¢ APYrUMHU JTUHUSIMH Kypca, MOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1aéT
NIOCJIEIOBATEIBHOCTD U3YYCHUS Marepuarna. Nzyuenue CTETIEHHOM,
MOKa3aTeIbHOM, JJorapuMUIECKON U TPUTOHOMETPUUECKUX (DYHKIIUHI, UX CBOHCTB
U rpaduKoB, UCIOIB30BaHUE (PYHKIMM JJIs1 PEIICHUS 3ajad U3 APYruX y4eOHBIX
IIPEAMETOB U PEATHHOM JKM3HU TECHO CBS3aHO KaK C MATEMaTUYECKUM aHaJU30M,
TaK M C pPEIICHWEM ypaBHEHMH M HepaBeHCTB. lIpu 3TOM OoOJbIIOe BHUMaHHUE
yaensieTcs: GOpMUPOBAHUIO YMEHHS BBIpaXKaTh (POpMysaMu 3aBUCHMOCTH MEXKY
pa3IMUHBIMU BEJIMYMHAMH, HCCJIEAOBATh IMOJy4YeHHble (YHKIIUU, CTPOUTh HX
rpaduku. Matepuas 3Toi cofiepKaTeIbHON JIMHUU HAIleJIeH Ha pa3BUTHE YMCHHUI
Y HaBBIKOB, IO3BOJIIIOIIMX BBIPAXKaTh 3aBUCHUMOCTH MEXIY BEIUYMHAMH B
pasnmuuHoON opme: aHATUTHYECKOU, rpadudeckoit u cioBecHoW. Ero umsydeHue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHUS, CIIOCOOHOCTH K
000011IeHNIO M KOHKPETU3ALIMHU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxartenbHass 1uHUS «Hadanma maTeMaTnyeckoro aHain3a» MO3BOJISET
CYIIECTBEHHO PAaCIIUPUTh KPYyr KaK MaT€eMaTHYE€CKUX, TaK M MPUKIAIHBIX 3a7ad,
JOCTYITHBIX O0YYaIONIUMCS, Y KOTOPBIX MOSIBISIETCSI BO3MOXKHOCTh MCCIIEAO0BATH U
CTpouTh Tpaduku GYHKIUH, ONPEACNSITh WX HaWOONBbIINE W HAUMEHBIINE
3HAUEHUS, BBIYUCIATH IUIOMAAU (Guryp u oObEMBI Ted, HAXOAUTh CKOPOCTH H
yCKOpeHus1 TmpoleccoB. JlaHHas coaep)karelbHas JIMHHUS OTKPHIBAET HOBBIE
BO3MOKHOCTU ITOCTPOCHHUS MAaTEMaTHYECKUX MOJIEJIEd pealbHbIX CUTYyaluH,
HAXOJXKJICHHS] HAWJIY4IleT0 PEIICHUS B MPUKIAIHBIX, B TOM YHUCJIE COIMAIBHO-
SKOHOMUYECKHUX, 3aJlayax. 3HAKOMCTBO C OCHOBAMHM MAaTE€MAaTHYECKOTO aHalin3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (POPMaTBLHO-JIOTHUYECKOTO W KPEaTHBHOTO
MBIIUICHUS, (POPMHUPOBAHUID YMEHUM pACHO3HABATH IMPOSIBJICHHUS 3aKOHOB
MaTeMaTUKd B HaykKe, TEXHHKE M HUCKyccTBe. OOyuarmmecs Y3HAIOT O
BBIJAIOIMXCS PE3yJbTaTax, MOJYYEHHBIX B XOJ€ pPa3BUTHUA MATEMaTUKH KakK
HAyKH, U UX aBTOpax.

CopaepxaTtenbHO-MeTOAMYECKas JTUHUS « MHOXECTBa U JIOTUKa» B OCHOBHOM
MOCBAIIEHA  3JEMEHTaM TEOPUU  MHOXKECTB. | €OpETUKO-MHOKECTBEHHBIC
MPECTABICHUS MMPOHU3BIBAIOT BECh KYyPC IIKOJbHOW MAaTeMaTUKHU U MpeiararoT



HauOosiee YHUBEPCATbHBIN A3bIK, 0OBEAUHSIONIUM BCE pa3/iesibl MATEMaTUKU U €€
NPWIOKEHUM, OHU CBA3BIBAIOT Pa3HbIE MATEMATUYECKUE NUCLMUIUIMHBI B €IUHOE
uenoe. [loaToMy BakHO JaThb BO3MOYKHOCTH IIKOJIBHUKY ITOHUMATh TEOPETUKO-
MHOECTBEHHBIA S3bIK COBPEMEHHOM MATEMAaTUKA U MCIIOJIb30BaTh €ro IS
BBIPAKEHUS CBOUX MBICJIEH.

B kypce «Anrebpa u Hadama MaTeMaTUUYECKOTO aHAIW3a» MPUCYTCTBYIOT
TaK)K€ OCHOBbl MAaT€MaTH4YECKOTO MOJEIUPOBAHUS, KOTOPBIE MPU3BAHBI
chopMUpOBaTh HABBIKA TIOCTPOCHUSI MOJIEJIEH peaabHbIX CUTYallui, UCCIICIOBAHUS
ATUX MOJeNiel C MOMOIIbIO anmapara ajredpbl ¥ MaTeMaTHYecKOro aHaiu3a |
VHTEPIPETALNN MMOJYUYEHHBIX PE3yJNbTATOB. TakuWe 3aJaHus BIUIETEHBI B KaX/bIi
U3 pa3zesioB IIPOrPaMMBl, IIOCKOJIBKY BECh MaTEpHajl Kypca IIUPOKO UCIIOIb3YETCS
IUI PELICHUs MPUKIAAHbIX 3a1a4. [[py pemeHnn peanbHbIX NPAaKTUYECKUX 3a1a4
ydaluecs pa3BUBAlOT HAOJIONATEIbHOCTh, YMEHHME HAXOJUTh 3aKOHOMEPHOCTH,
abCTparupoBaTbCs, HCIOJIB30BATh AHAIOTHIO, 0000IIATh M KOHKPETH3UPOBATH
npobneMy. JlesaTenbHOCTh MO (POPMUPOBAHUIO HABBIKOB PEIICHMS] TPHUKIIATHBIX
3a/lay OpraHM3yeTcsl B IMpoIlecce M3Y4YeHUs BCEX TeM Kypca «AnreOpa v Hayana
MAaTeMaTHUYECKOI0 aHaJIN3ay.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIJIAHE

B yueOGHOM T1utaHe Ha uW3ydYeHHE Kypca aireOphl M Hadajdl MaTeMaTH4eCKOTO
aHaju3a Ha 0a30BOM ypOBHE OTBOAMTCS 2 yaca B Heneno B 10 kiacce u 3 yaca B
Henento B 11 kimacce, Bcero 3a Ba roja ooydenus — 170 gacos.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yuciaa v BbIYMCICHUS

Pannonansubie yucia. OOBIKHOBEHHBIE U J€CATUYHBIE JIPOOHU, MPOLIECHTHI,
OECKOHEYHbIE  MEepUOoAMYEcCKHe  JIpoOu.  ApuMeTHYEeCKHuEe  Oomepamuud C
palMOHAILHBIMU YUCIIaMH, TPEOOpa30BaHUs YUCIOBBIX BhIpaxkeHUl. [Ipumenenue
Ipo0ell U MPOLEHTOB JUIsl PEIICHUs] MPUKIAAHBIX 3a/lay U3 Pa3iIMdHbIX OTpaciei
3HAHUU U PEabHOM KU3HH.

JlelicTBUTENIbHBIE 4YHMCHA. PanuoHanpHbIE W HpPpPaUMOHAIBHBIE YHCIIA.
Apudmernyeckue onepanuu ¢ JACHCTBUTENbHBIMH uuciaamMu. [IpubnnxéHHbie
BBIYMCIICHUS, TPABUJIa OKPYTJICHHS], IPUKHUJIKA U OLIEHKA pe3yJIbTaTa BbIYNCICHUM.

Crenmenb ¢ menbiM  nokasareneM. CranpaptHas  Qopma  3amucu
JIeUCTBUTENBHOrO yucna. Mcrmonb3oBanue momxojsuied  Qopmbl  3amucH
JNEUCTBUTENIBHBIX YHUCEN [JIsl PELICHMsS MPAKTHUYECKUX 3aJad M MPEICTaBICHHUS
JAHHBIX.

ApudmMernyeckuii  KOpeHb  HaTypajlbHOM  cteneHu.  JlectBus  C
apu(pMETUIECKUMU KOPHSIMU HATYpPaJIbHOM CTEeHH.

CuHyC, KOCUHYC M TaHT'€HC YUCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC,
aApKTaHI€HC YMCJIOBOTO apryMeEHTa.

YpaBHeHUs U HEPABEHCTBA

ToxxnecTBa U TOKIECTBEHHBIE MPE0Opa30BaHUSI.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKECHUM. OcHOBHBIE
TPUTOHOMETpUUYECKUEe (HOPMYIIHI.

VYpaBHEeHHE, KOpEHb YypaBHEHUsA. HepaBeHCTBO, pelIeHHWE HEPaBEHCTBA.
Meton UHTEPBAJIOB.

Pemmenue nenbix u 1poOHO-pallMOHATBHBIX YPaBHEHHUN 1 HEPABEHCTB.

Pemenne nppanimoHanbHbIX yPaBHEHUNA U HEPABEHCTB.

Pemienne TpuroHOMeTpU4ECKUX YpaBHEHU M.

[IpruMeHeHne ypaBHEHU U HEPABEHCTB K PELICHUIO MAaTEeMaTUYECKUX 3a]a4
U 33/1a4 U3 pa3IN4HbIX 00JIacTe HAYKU U PeabHOM KU3HHU.

DyHKUUM U TPaPUKH

OyHkIus, crnocoObl 3amanHus (ynkouw. [paduk  Gysxmuu. Bzaumuo
oOpaTHbIe (DYHKITHH.

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

Crenennas QyHKIUs ¢ HATypaJIbHBIM U LIEIbIM MoOKa3aresneM. E€ cBolicTBa u
rpaduk. CBolicTBa U TpaduK KOpHS n-OU CTETICHHU.



TpuroHomerpuueckass OKPYKHOCTb, ONPEACICHUE TPUTOHOMETPUUYECKUX
(yHKUIUI YKCIIOBOTO apryMEHTA.

Havaja MmaTeMaTn4ecKoOro aHajmu3a

IlocnenoBaTenbHOCTH, CITOCOOBI 3aJaHus MOCJICIOBATCIbHOCTEH.
MOHOTOHHBIE TTOCIEA0BATECIBHOCTH.

Apudmerndeckas u reomeTpudeckas nporpeccuu. beckoneuno yObiBaromias
reomeTpudeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBarOIEH Te€OMETPUUECKOM
nporpeccur. @opmyna CIHOKHBIX MPOLEHTOB. MCnonb30BaHUE IIPOrPECCUU ISk
pEeLIEHUs PeAIbHBIX 3a7a4 MPUKIIAJIHOTO XapaKTepa.

MHo:kxecTBa U JIOTHKA

MHOk€eCcTBO, Omnepalnuu HajJ MHOXKecTBamu. Juarpammbl Jinepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara JJjs OINUCAHUS PpPealbHbIX
IIPOLIECCOB U SIBJICHUM, TIPU PEIICHUH 3a7a4 U3 JPYTUX y4eOHbBIX TPEIMETOB.

Onpenenenue, Teopema, CIEACTBUE, JOKA3aTEIbCTBO.

11 KJIACC

Yucia v BbIYMCICHUS

Harypanbhbie u niensie yncna. [Ipu3Haky 1eIuMOCTH HETbIX YUCET.

Crenens ¢ paluoHaNIbHBIM NOKa3aTeaeM. CBOMCTBA CTEIIECHH.

Jlorapudwm uncna. JleciTHUHbIE U HATYpaJIbHbIE JOTAPU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoGpazoBaHue BRIPAXKEHUI, COACPKAITUX JTOTapU(PMBI.

[IpeoOpa3zoBanre BBIpAKEHUN, COJEPKAIMMX CTENEHH C PalMOHAIbHBIM
MIOKa3aTeseM.

[IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

Iloka3arenbHblE ypaBHEHHS U1 HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEeHHUS 1 HEPABEHCTBA.

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

CucTtemMbl 1 COBOKYITHOCTH PallMOHATbHBIX YPABHEHUI U HEPABEHCTB.

[IpumeHeHnne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PELICHHIO
MaTeMaTHYECKUX 3aJa4 U 3a/lad U3 Pa3JUYHBIX OOJacTel HAyKU U pEabHOU
KU3HU.

DyHKUUH U TPaPUKH

Oynkmus.  [lepuonnmueckne  dyHkuuu. [IpoMexxyTku  MOHOTOHHOCTH
dbyakiuu. Makcumymbl U MUHUMYMBl (QyHKImu. Hawmbomnbiiee u HamMeHbIee
3HaueHre (DYHKIMH HA IPOMEXKYTKE.

Tpuronomerpuyeckue GyHKIIMU, UX CBOMCTBA U rpadUuKu.

[lokazarenbHas u norapudmudeckas QyHKIHUU, UX CBOMCTBA U rpadUKu.



Hcnonb3oBanue rpa@ukoB pyHKIUN UIsl pelieHUs] YpaBHEHUN U JIMHEHWHBIX
CUCTEM.

Ucnonw3oBanue rpadukoB QyHKUMN IJIsI UCCIAETOBAHUS IPOILIECCOB U
3aBUCUMOCTEH, KOTOpbIE BO3HUKAIOT NPH PELIEHUH 3aJad U3 JAPYTHX Yy4eOHBIX
IPEAMETOB U PEANBHOM KU3HHU.

Havana MaTeMaTH4eCcKOro aHaJIM3a

HenpepoiBHble pyHKUIMKA. MeTo1 HHTEPBAIOB JIJISl PEILICHNs HEPABEHCTB.

[IpousBoanass  Qynkuuu. ['eomerpuueckuil ©u  (QUIUUYECKUH  CMBICT
ITPOM3BOIHOM.

[IpousBoaHble  37MeMEHTapHBIX  QyHKIud.  DopMysibl  HaXOXKIACHHS
IPOU3BOJIHON CyMMBI, IPOU3BEJEHUS U YACTHOTO (DYHKIIMIA.

[IpumeHeHue mMpou3BOAHON K UCCIEeNOBaHUIO (QYHKIMA HA MOHOTOHHOCTH U
skcTpeMyMbl. Haxoxaenne HauOobllero 1 HauMEHbIIETo 3HaYeHUs] GyHKIMU Ha
OTpE3KE.

[IpuMeHeHne NPOW3BOAHON [JIi HAXOXKJACHUS HAWIY4YlIEro pEUIEHUs B
OPUKIAOHBIX 3ajadax, I ONPENENIEHHs CKOPOCTH IpoIecca, 3aJaHHOro
bopMyoi uian rpaduKoM.

[lepBooOpa3znas. Tabnuiia mepBooOpa3HbIX.

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



IIJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne ydeOHOro mnpenmera «MaremaTuka» JOJDKHO OOecleunBaTh
JTOCTHKEHUE Ha YPOBHE CpeTHEro 00111ero o0pa3oBaHus CIEAYIOUUX TUYHOCTHBIX,
METaNpPeIMETHBIX U MMPEAMETHBIX 00pa30BaTEIBHBIX PE3YJIHTATOB:

JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pe3yJbTAaThl OCBOCHHUS MPOTpaMMbl Y4EOHOro mMpeaMeTa
«MaremaTuka» XapakTepU3yIOTCS:

I'paxnaHckoe BociuTaHueE:

c(hOpMUPOBAHHOCTHIO IPAKTAHCKON MO3UIIUU 00YYAIOIIEroCsl KaK aKTUBHOTO
U OTBETCTBEHHOIO WIE€HAa POCCHMCKOro oOIiecTBa, TMPEJACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYp, SBIICHHM,
Opoleayp TpakJaHCKOro oOmiecTBa (BBIOOPBI, OMPOCHl W TMp.), YMEHHEM
B3aMMO/JICIICTBOBAaTh C COIMAJbHBIMM HWHCTUTYTAMH B COOTBETCTBUM C UX
GyHKIUSMU U Ha3HAYEHUEM.

[TarproTyeckoe BOCIUTaHUE:

c(hOopMHUPOBAHHOCTHIO POCCUMCKON IPaskIaHCKON UIEHTUYHOCTH, YBAXKEHHUS K
MPOIUIOMY M HAaCTOSIIEMY POCCUMCKON MaTeMaTUKH, IEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHKEHUSIM POCCUMCKUX MAaTE€MaTUKOB U POCCUHCKON MaTEMAaTHYECKOM IIKOJIbI,
K WCTOJIb30BAaHUIO ITHX JOCTWKCHUH B JPYTrUX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCITUTAHUS:

OCO3HAaHHUEM JTYXOBHBIX HEHHOCTEN POCCUKCKOTO HapOJ1a;
c(hOpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, JTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTHUKECHUI HAYKU U JIESITEIbHOCTHIO
y4E€HOr0; OCO3HAHHWEM JIMYHOT'O BKJIAJa B IOCTPOCHUE YCTOMYMBOTO Oy XYIIEro.

DCTETUYECKOE BOCIIUTAHHE:

ACTETUYECKUM OTHOIIEHHEM K MUPY, BKIIOYasg 3CTETHUKY MaTE€MaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, pEIICHUI, pacCyXICHUN;
BOCIIPUMMYHBOCTHIO K MAaTEMAaTHYECKUM aCIIeKTaM pa3IuYHbIX BUJIOB UCKYCCTBA.

®du3n4ecKoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTHIO YMEHHS TIPHUMEHSATH MAaTEMATHYCCKHE 3HAHUS B
WHTEpECcax 3J0pOBOTO M 0e30macHOro o0pa3a KU3HHU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3JI0pOBOC MHUTaHWE, COATAaHCUPOBAHHBIN PEKHUM 3aHATHH H

OT/BIXA, perynspHas ¢dbuznyeckas aAKTUBHOCTH); bu3IIecKoro
COBEPILICHCTBOBAHUS, npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIILHOU
NEATENBHOCTBIO.

TpynoBoe BocCIUTaHHE:



TOTOBHOCTBIO K TPYJly, OCO3HAHUEM LIEHHOCTH TPYIOJIOOHS; UHTEPECOM K
paznuuHbIM  cepaM  MPOPECCHOHANBHOM  JAESATENBHOCTH, CBSI3aHHBIM €
MaTeMaTUKOW M €€ MPUIOKEHUSMU, YMEHUEM COBEpLIaTh OCO3HAHHBIM BBHIOOD
Oynymei mnpodeccun U peanu30BbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCcKOMy OOpa3oBaHUIO U
caM000pa30BaHUI0 HA MPOTSHKEHUM BCEH MKU3HMU; TOTOBHOCTBHIO K AKTUBHOMY
YYaCTHIO B PELIEHUHU MPAKTUYECKUX 3a7a4 MATEMATUYECKON HAIIPaBICHHOCTH.

DKOJIOTMYECKOE BOCIIMTAHUE:!

c(OPMHUPOBAHHOCTBHIO HKOJIOTMYECKON KYJIbTYpbl, MOHMMAHUEM BIUSHUSA
COLIMAJIbHO-DKOHOMHMUYECKHUX TPOILECCOB HAa COCTOSHUE MPUPOJHON M COLMATBLHOU
Cpelbl, OCO3HaHWEM TJ00aNbHOTO XapakTepa SKOJOTHYECKUX MpoliieM;
OpUeHTaluel Ha TNPUMEHEHHE MAaTeMAaTHUYeCKUX 3HAaHWUW JUIsl peuleHus 3ajad B
0o0JacTH OKpy’Karomiel cpeabl, IUIAHUPOBAHUS TIOCTYNIKOB W OLIGHKH UX
BO3MOYKHBIX TIOCIIEJICTBUH ISl OKPYKAIOIIEH CpeIbl.

[leHHOCTH HAYYHOTO TTO3HAHUSI:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAayKd M  OOIIECTBEHHOW TMPAKTUKW, T[OHUMaHHUEM
MaTEMaTUYECKOM HayKu Kak c(epbl 4ellOBEYECKOM esTEeIbHOCTH, 3TaloB €
pa3BUTHS M 3HAYUMOCTH [UJISi PA3BUTHS ILMBWIM3AIMU; OBJIAJCHHUEM SI3bIKOM
MaTEMaTUKU M MaTeMaTHYEeCKOM KyJIbTYpOWl Kak CpelICTBOM II03HAHUS MUDA;
TOTOBHOCTBIO OCYHIECTBJISATh MPOEKTHYIO M HCCIEAOBATENBCKYIO NEATEeIbHOCTD
UHAUBUAYAIBHO U B TPYTIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIC Pe3yJIbTaThl OCBOSHHUS MPOrpaMMbl YU4eOHOTO IMpeaMera
«MaremaTtuka XapaKTEePU3YIOTCS OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMY,  VHUBEPCANbHbIMU — KOMMYHUKAMUBHIMU
OelicmBUsAMU, YHUBEPCATIbHLIMU Pe2YIAMUSHbIMU OeUCEUSMUL.

1)  Vuusepcanvnvie = no3zmasamenvmvle  Oeticmseusi,  obecneuusarom
Gdopmuposanue 6a308bIX KOSHUMUBHBLIX NPOYECCO8 00VYaOWuUxXcs (oceoenue
Memo008  NO3HAHUSL — OKpyJcaowleco  Mupa,  NpuMeHeHue  102U4ecKUx,
Ucce008amenbCKux onepayull, ymenui pabomams ¢ ungopmayueti).

bazoBrbie slorndeckue 1encTBU:

e BBIIBJIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC IMTPU3HAKA MAaTEMATHUICCKHUX
O0OBEKTOB, TOHSATUH, OTHOIICHUH MEXAY MOHATUAMH, (HOPMYITHUPOBATH
OTIpeJICICHNs] ~ TOHSATUH; YCTAHABIMBATH CYIIECTBCHHBIH  MPU3HAK
KIaccu(UKauu, OCHOBAaHUS g OOOONICHWS W CpaBHEHHS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3a;



BOCIPUHHMMATh, (OPMYJIHpPOBaTh U  NPEOOpPa3OBBIBATH  CYKICHUS:
YTBEPJAUTEIbHBIE W OTpHUIATENbHbIC, €IWHUYHBIC, YAaCTHBIE M OOIIHUE;
YCIIOBHBIE;

BBISIBISITh ~ MATE€MaTUYECKHE  3aKOHOMEPHOCTH,  B3aWUMOCBA3UM U
npoTuBopeursi B (aKTax, [aHHBIX, HAONIOACHUSIX U YTBEPXKICHMSX;
npenjaratb  KpUTepUM I BBIABJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

JIeNaTh BBIBOJBI C MCHOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
WHAYKTHUBHBIX YMO3aKIIOUEHUN, YMO3aKIIOUEHUH 110 aHAJIOTUH;
IPOBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBa MaTEeMaTUYECKUX
YTBEPKJAEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTAIUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYKJIEHUS U BBIBOJIbI;

BbIOMpATh CMOCOO pelieHus y4eOHOW 3amauu (CpaBHHBATh HECKOJIBKO
BApMAHTOB pEIICHHs, BBHIOUPATh HaumOoJiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBrie HCCIICO0BATCIBCKUC )Ief'ICTBI/ISI:

UCIIOJIb30BaTh BOMPOCHI KaK HMCCIICIOBATCIIBCKUNA MHCTPYMEHT TO3HAHUS;
GopMyTUpOBaTH BOMPOCHL, (PUKCHPYIONINE TPOTHBOpPEUHE, MPOoOIIeMy,
yCTaHaBJIMBaTh HCKOMOE ®W  JaHHOe, (OpMHUPOBaTh  THUIIOTE3Y,
apryMEHTHUPOBATh CBOO IMO3HIINIO, MHEHUE;

POBOJIUTH CaMOCTOSITEIILHO CTUTAHUPOBaHHBIH IKCTICPUMEHT,
UCCIICJIOBAHWE 110 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO
0o0BbEeKTa, SBJICHUSA, TMPOIECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBIICHUSIMH, TIPOIIECCAMU;

CaMOCTOSITEILHO (OPMYJIUPOBATH 0OOOIICHHS M BBIBOJIBI IO pe3yJbTaTam
NPOBEACHHOTO HAOIIOJICHUS, MCCIICJIOBAHUS, OIICHUBATH J[OCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB M O00OIICHUI;

IPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE TMPOIECCA, a TaKXKE BBIBUTAThH
MIPEIMOIOKEHUS O €TO Pa3BUTHHU B HOBBIX yCIIOBUSX.

PaGota ¢ undopmarnueii:

BBISBJIATh AeUIUThl WHGOPMAINH, JAaHHBIX, HEOOXOMUMBIX JJIS OTBETa
Ha BONPOC U IS PELICHHUS 3a/1a4H;

BbIOMpaTh  WHPOPMAIUIO W3  WCTOYHHKOB  PA3IWYHBIX  THIIOB,
aHaJU3HPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIUIO
Pa3TUYHBIX BUIOB U (JOPM TIPEICTABICHNUS,

CTPYKTYpHpOBaTh WH(OpMAIHIO, IPEACTABIATH €€ B pa3InYHBIX (hopmax,
WJUTIOCTPUPOBATH rpaduuecK;



2)

OLICHUBATH HaJEXKHOCTh uH(popmauu o CaMOCTOSATEIILHO
c(hOpMYIUPOBAHHBIM KPUTEPUSIM.
Vuueepcanvnvie  KOMMyHUKamueHwle  Oeticméus, — obecnevusarom

CchoOpMUPOBAHHOCINL COYUATLHBIX HABLIKOE 0OYUAOUUXCAL.
OOuenue:

BOCHPUHMMATh H (HOPMYIUPOBATh CYXKIEHUS B COOTBETCTBUM C
YCIIOBUSIMHM U LETSIMU OOILEHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pPEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JABaTh IOSCHEHUS IO
XOJly pelIeHus 3aa4l, KOMMEHTHUPOBATh MOJYyYEHHBIA pe3yJIbTaT;

B X0JIe 00CY>KJI€HUS 3a/1aBaTh BOMPOCHI 10 CYIIECTBY 00CYKIa€MOI TEMBI,
npo0OsieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJI€U, HAllEJICHHBIE Ha MTOUCK
pElIEHNs; COMOCTaBJISITh CBOU CYXIEHUS C CYXKICHUSIMU JPYTUX
YYaCTHUKOB JMaiora, OOHApyXMBaTh pa3jiuyve M CXOACTBO IMO3HIIUI; B
KOppeKTHOU (hopme GOopMyIHpOBATh PA3HOTIIACHS, CBOU BO3PAKECHUS;
OPEACTaBIATh  PE3ydbTaThl  pElIEHHWs  3aJauyd,  JKCIEPHUMEHTA,
UCCJIEIOBAaHUsA,  TPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  (opmar
BBICTYIIJICHUS C YUETOM 3aJ1a4 MPE3EHTALMN U OCOOCHHOCTEHN ayIUTOPUH.

CoTpyIHUYECTBO:

3)

NOHMMAaTh M HWCIOJNB30BaTh  IMPEUMYIIECTBA  KOMaHTHOW U
WHIUBHyaIbHOW paOOTHI P PEUICHUH YIeOHBIX 3a/1a4; TPUHUMATH I1eITh
COBMECTHOW JIESITETHbHOCTH, IUIAHMPOBATh OPTaHHU3AIMIO COBMECTHOMN
paboThl, pactpeensaTh BUABI paboT, TOTOBapuBaTHCS, 00CYKIATh MPOIIECC
¥ pe3ynbTat paboThl; 00001IaTh MHEHHUST HECKOJIBKUX JTFO/ICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CyKaeHUs, OOMEH MHEHUH,
«MO3TOBBIE INTYPMB» W WHBIC); BBINOJHITH CBOIO YacTb paboOTHl W
KOOPJMHUPOBATh CBOW JCHCTBHS C JPYTUMH UICHAMH KOMAaH]bI;
OIICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMN MPOIYKT MO KPHTEPHSM,
chopMyIMPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuusepcanvnvie  pezynamuenvle  Oelicmeus, obecneuusaom

Gdopmuposanue cMbICI08bIX YCMAHOBOK U HCUHEHHBIX HABLIKOS JIUYHOCTIU.
Camoopranuzanusi:

COCTAaBIIAThH TUIAH, AJITOPUTM PEIICHHUS 3aJa4i, BEIOUPATh CIIOCO0 PEIIeHHUs C

y4E€TOM MMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATH
¥ KOPPEKTHPOBATH BAPUAHTHI PEIICHUN C Y4ETOM HOBOM WH(MOPMAITIH.
CaMOKOHTPOJIb:

BJIaACTh HaBbIKaAMHU MO3HaBaTeILHOM pe(bHeKCI/II/I KaK OCO3HaHHA
COBCPpIIACMBIX I[CﬁCTBHfI N MBICIUTCIIBbHBIX IIPOLOCCCOB, UX PE3YJIbTATOB,
BJI1aACTb crocoboamu CaMOIIPpOBEPKH, CaAMOKOHTpPOJIsA  IpomecCa H
pe3yiibTaTta pCIICHHA MaTeMaTHYEeCKOU 3aJa4u,



e TMPEIBHUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTb INpPH PELICHUU
3a1a4d, BHOCHUTb KOPPEKTHMBBI B [EATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENBCTB, TaHHBIX, HAWJIEHHBIX OIIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

e OIICHMBAaTh COOTBETCTBUE pe3yJbTaTa LEJId U YCIOBUSIM, OOBICHSITH
IPUYMHBl TOCTMKEHUS WA HEIOCTHIKEHHSI PE3YJIbTATOB JESITENbHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

NPEJMETHBIE PE3YJIBTATbBI

OcBoenue yueOHOro Kypca «Anredpa ¥ Hayajga MaTeMaTHUYECKOTO aHAIU3a»
Ha ypOBHE cpefHero o6iiero oOpa3oBaHMs JOJKHO OOECreyrBaTh JOCTHXKEHHE
CJIEIYIOLIUX MPEIMETHBIX 00pa30BaTENbHbIX PE3yIbTaTOB:

10 KVIACC

Yucia v BbIYMCICHUS

OnepupoBaTh TOHATUSIMHU: PAIMOHAIIBHOE U JEUCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHASI M ICCATUYHAS IPOOb, MPOISHTHI.

Bemmonusate  apudmeTndyeckue  omepandd  C  PalMOHAIBHBIMH U
JNEUCTBUTEIIBHBIMU YHUCIIAMU.

Boimonusats npuOaukEHHBIE BBIUMCICHUS, UCTIONB3Ys MpaBuja OKPYTJICHHUS,
JIeJ1aTh PUKUJIKY U OLIEHKY PEe3yJIbTaTa BHIUYNCICHUH.

OnepupoBaTh MOHATHSAMU: CTENEHb C LEIbIM IOKa3aTeleM; CTaHAapTHas
dopMa 3amuMcu JAEUCTBUTENHHOTO YHWCIA, KOPEHb HATypalbHON CTEIEeHHU;
UCIIOJIb30BaTh MOAXOASIIYI0 (OPMY 3aITUCH EHCTBUTEIBHBIX YUCEN ISl PEIICHUS
IIPAKTUYECKUX 3a/1a4 U IPEACTABICHUS TaHHBIX.

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

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh NOHSATHUAMH: TOXKIECTBO, ypaBHEHUE, HEPABEHCTBO; IIEJIOE,
palMOHANIBHOE, HPPALIMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpPaBHEHUE;

BrinonusaTe npeoOpa3zoBaHUs TPUTOHOMETPUUECKUX BBIPAKEHUN M peliaTh
TPUTOHOMETPUUECKHUE YPABHECHUS.

BrinonusaTe npeoOpa3zoBaHus LENbIX, PAMOHAIBHBIX W HPpPAllMOHATBHBIX
BBIDQXCHHMN W  pellaTh OCHOBHBIE THUIBI  LEIbIX, pPAalUOHAIBHBIX U
VUPPalMOHAIBHBIX YPABHEHUIN U HEPABEHCTB.

[IprMeHATh ypaBHEHHS U HEPABEHCTBA ISl PEIICHUSI MAaTEMaTUYECKUX 3a]1a4
Y 3a/1a4 U3 Pa3IuYHbIX 00JIacTeil HAyKU U peabHOM KU3HM.



MopenupoBaTh peajibHble CUTYallMM Ha A3bIKE aireOpbl, COCTAaBIATH
BBIPQ)KEHUS, YPAaBHEHHs, HEpPaBEHCTBA IO YCIOBUIO 3a/Jayd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIEIH C HUCIOIb30BAHUEM aIapaTa ajreopsbl.

DYyHKUNM U TPaPUKHu

OnepupoBaTh MOHATUSAMU: (PYHKIUSA, CIIOCOOBI 3aJaHus (PYHKIMH, 00JacTbh
ONpeJieieHHs] ¥ MHOXKECTBO 3HAu€HUW (PYyHKIMH, rpaduK (QYyHKIUU, B3aUMHO
oOpaTHbIe (PYHKITUH.

OnepupoBaTh MOHATUSAMHU: YETHOCTb M HEYETHOCTh (DYHKUMH, HYIH
(GYHKIMHU, TPOMEXKYTKH 3HAKOTIOCTOSTHCTBA.

Wcnonb3oBaTh rpaduku GyHKUUMA 715 pelICHUs] YpaBHEHUIA.

Ctpoutb U uutaTh rpaduku JTUHEHHON (DYHKIMM, KBAAPATUYHON (DYHKIIUH,
CTENEeHHOU (PYHKIIUU C IIeJIbIM NTOKa3aTeJIEM.

Ucnonb3oBaTh rpagukd QyHKOUN JUIsI  UCCIIENOBaHUSA MPOLECCOB U
3aBUCUMOCTEW NPH PEIICHUH 3a]a4 U3 APYruX Y4eOHBIX MPEAMETOB U peajbHOU
’KU3HU; BBIpAXaTh (OPMYyJIaMH 3aBUCUMOCTH MEXIY BETUUHMHAMM.

Hauyana maTeMaTn4yeckoro aHajausa

OnepupoBaTh MOHATHUSMHU: [OCJIENOBATEIBHOCTh, apudMeTudecKkas u
reOMETpPUYECKask MPOrPECCHH.

OnepupoBaTh NOHATUAMU: OECKOHEUHO YyOBbIBaIOL[asi TIeOMETpUYECKast
nporpeccusi, cymma 0€CKOHEYHO YOBIBaOIIEN T€OMETPUYECKON ITPOrPECCU.

3aaBaTh MOCJIEI0BATEILHOCTH PA3IMUHBIMU CIIOCOOaMHU.

Hcnosp30BaTh CBOMCTBA NOCIEIOBATENBHOCTEW U IPOIPECCUM ISl PEILICHUS
peaNbHbIX 3a7a4 IPUKIIATHOTO XapakTepa.

MHoxkecTBa U JIOTHKA

OnepupoBaTh NOHATUAMA: MHOXKECTBO, OII€pallMy HaJ MHOKECTBAMH.

Hcnonb30BaTh  TEOPETUKO-MHOKECTBEHHBI  ammapar JJisi  ONHMCAHMS
peaslbHBIX IPOLECCOB W SBJIEHUM, NMPU pEUIeHUM 3anad U3 JAPYrux ydeOHBIX
IPEIMETOB.

OnepupoBaTe  HNOHATUAMU: ONpeleneHue,  Teopema,  CIEICTBUE,
J0Ka3aTeIbCTBO.

11 KIJACC

Yucja ¥ BLIYUCTIEHUS

OnepupoBaTh MOHATHSAMH: HATypaJIbHOE, I1I€JI0€ YHCJIO; HCMOJIb30BaTh
MPU3HAKKA JETUMOCTH LEJIBIX YKCEN, PA3JI0KEHUE YUCIIa HA MPOCThIE MHOKHUTEIIH
JUJTS pEIIECHMS 3a/a4.

OnepupoBaTh MOHATHEM: CTETICHb C PAIIMOHAJIBHBIM MTOKa3aTEJIEM.

OnepupoBaTh MOHATHUAMU: JorapudM UHCIa, ASCATHYHBIE M HATypaTbHBIE
aorapu@mai.



YpaBHeHUS U HEPABEHCTBA

[IpumeHsAT, CBOMCTBAa CTENEHWM i1 [peoOpa3oBaHUsl  BBIPAXKEHMUIA;
ONEPHUPOBATH MOHATUSAMH: IMOKA3aTEIbHOE YPAaBHEHUE W HEPABEHCTBO; PpEIIAThH
OCHOBHBIE TUIIBI IOKA3aTENBHBIX YPABHEHUN U HEPABEHCTB.

BoinonHaTh  npeoOpa3oBaHMsl  BBIPAXKEHUN, COAEpXKAIIMX JOrapu@msl;
ONEepUpPOBATh NOHATUSAMU: JOrapuPMUUYECKOE YPABHEHUE U HEPABEHCTBO; PEIlaTh
OCHOBHBIE TUIIBI TOTapU(PMUUYECKUX YPAaBHEHUI 1 HEPABEHCTB.

HaxoauTe pemienus npocTelmx TPUroHOMETPUIECKUX HEPABEHCTB.

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

HaxoauTe pemeHust NpocTENIINX CUCTEM U COBOKYITHOCTEW PAIllMOHAIBHBIX
YPAaBHEHUW U HEPABEHCTB.

MopenupoBaTh peajibHble CUTyallMM Ha fA3bIKE aireOpbl, COCTAaBIATH
BBIDA)KCHUS, YpPAaBHEHHs, HEPAaBEHCTBA M CHCTEMBbI MO YCJIOBHUIO 3aJadyH,
UCCJIeI0BATh MOCTPOEHHBIE MOJIENH C UCTIOIB30BAHUEM alllapaTa ajreopsbl.

DYyHKIUH U TPaPUKHU

OnepupoBaTh MOHATUSMU:  Tepuoanyueckas  (QYHKUUA, [POMEXKYTKH
MOHOTOHHOCTH (DYHKIIMHM, TOYKM OJKCTpemMyMma (QYyHKIUH, Haubosibliee U
HauMEHbIIee 3HAYeHHs (YHKIMUM Ha TMPOMEXKYTKE;, HCIONb30BaTh MX IS
UcclenoBanus (PyHKINH, 3aJaHHON TpauKOM.

OnepupoBaTh MOHATUSAMU: TpadUKH MOKA3ATENbHOM, JIOrapuMHUUECKOW U
TPUTOHOMETPUYECKUX (DYHKIMI; M300pakaTh UX HAa KOOPJAWHATHOM IUIOCKOCTU H
UCIIOJIb30BAaTh ISl PELICHHS] YPABHEHUN U HEPABEHCTB.

N3o0paxaTh Ha KOOPAMHATHOMN IJIOCKOCTH TpaduKH JIMHEHHBIX YpaBHEHUU
Y UCIOJIB30BATh UX JUISl PELICHUS CUCTEMBI JIMHEUHBIX YPABHEHHUM.

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

Hayvajia MaTeMaTH4e€CKOI0 aHAJIU3A

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

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

Hcnonp30BaTh TPOU3BOAHYIO 7Sl UCCIEOBAHUS (DYHKIIMM HA MOHOTOHHOCTh
U 3KCTPEMYMBI, IPUMEHSTH PE3YJIbTAaThl UCCIEAOBAHUS K TOCTPOCHUIO Ipa)KOB.

Hcnonp30BaTh NMPOM3BOAHYIO Uil HAXOXKICHUS HAWIY4IIEro pEIICHUS B
IIPUKJIAJHBIX, B TOM YHCJIE COLNAIBHO-)KOHOMUYECKUX, 3a/1a4ax.

OnepupoBaTh MOHATUSAMH: IEepBOOOpa3Hass W  HMHTErpajl; I[OHUMATh
FEOMETPUYECKUN U (PU3NUECKUN CMBICT UHTETpaa.



Haxonute mepBooOpa3HbIle dJIEMEHTAPHBIX (DYHKIHA, BBIYUCISATH HHTETPA
o ¢popmyne Hetorona—JleliOnuia.

Pemate mpuknagHbie 3aa4d, B TOM YHCJE COIMATHLHO-DKOHOMHYECKOTO U
¢u3nyecKoro xapakrepa, CpeACTBaMHU MaTEMaTHUECKOTO aHAIN3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
MHoO)kecTBa pallHOHAJIBHBIX U
1 eUCTBUTEIIbHBIX YKcesl. PalinoHanbHbBIC 14 1 bubmorexa HOK
s e https://m.edsoo.ru/1568aba3
YpaBHEHHUS 1 HEPABEHCTBA
) Oyuknun U rpadpuku. CTeneHs ¢ LeabiM 6 bubnuoreka [IOK
noka3aTeJIeM https://m.edsoo.ru/1568aba3
3 Apudmerndeckuii KOpeHb N—OH CTETICHH. 18 | bubnuoreka [JOK
HppannoHaibHble ypaBHEHUSI U1 HEPABEHCTBA https://m.edsoo.ru/1568aba3
Dopmyibl
4 TPUTOHOMETPUH. T pUTOHOMETPHUUICCKHIE 22 1 bubmorera [JOK
P pHILIP P https://m.edsoo.ru/1568aba3
ypaBHEHUSA
5 IlocnegoBaTenbHOCTH U MPOTPECCUN 5 bubmorera [JOK
A porp https://m.edsoo.ru/1568aba3
6 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 3 1 bu6mmoreka [JOK
3HAaHUU https://m.edsoo.ru/1568aba3
OBILIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4 0



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
CreneHs ¢ pallMOHAIBHBIM [T0KA3aTEIEM.
1 [TokazarenbHast pynkuus. [lokazarenbHble 12 1 brommorexa [TOK
YHKHHA. https://m.edsoo.ru/fl1c4afd
ypaBHEHHUS U HEPABEHCTBA
Jlorapudmudeckas GyHKIms.
2 HorapniMquCKHe (byaBI—IIIeHI/IH u 12 bubnmorexa [JOK
p P https://m.edsoo.ru/fl1c4afd
HEpPaBEHCTBA
Tpuronomerpuyeckne GyHKIIUU U UX
3 r pa(bmm T l;/)Il"OHOMeTq)IZ‘IeCLIIG/Ie 9 1 Bubnmorexa [IOK
p P P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
. bu6mmoreka [JOK
4 [IpousBoanas. [Ilpumenenre npou3BoIHON 24 1 hitps://m.edsoo.ru/fl 1 cdafd
5 HuTerpan u ero npuMeHeHust 9 bubmorexa HOK
P P https://m.edsoo.ru/fl1c4afd
bubmuoreka [JOK
6 i 12 1
(CHCTeMEI YpaBHeHIl https://m.edsoo.ru/f1 1cafd
7 HarypanbHbie U 11€71bI€ UnCia 6 bubmorexa HOK
yp H https://m.edsoo.ru/fl 1 c4afd
2 [ToBTOpeHnue, 06001IeHNE, CCTeMaTH3allUs 18 ) bu6mmoreka [JOK
3HAHUH https://m.edsoo.ru/fl1c4afd
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBI

10 KITIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOIM
NpoBepsieMoro .
o0pa3oBaTe/IbHON MPOrPaMMbI Cpe/iHero o01ero 00pa3oBaHus
pe3yJbTara
1 Yucna v BBIYKCICHUS
. OnepupoBaTh MOHATHSMH: palliOHAIbHOE M JEMCTBUTEIBHOE YHCIIO,
' OOBIKHOBEHHAsI U JIeCSITUYHAs APOOb, TPOLEHTHI
- Boimonuate  apudmernyeckue omepalnudd € palOHAIBHBIMU U
' JNeNUCTBUTENbHBIMU YUCIIaMU
13 BoinmonuaTe  npuOMMKEHHBIE — BBIUYMCIIEHHUS, HUCIHONB3Yys  IpaBHIIa
' OKpYTJIEHUS, Ie7aTh IPUKUIKY U OIICHKY pe3yJIbTaTa BIUMCICHUN
OnepupoBaTh MOHATUSAMU: CTEIEHb C IEJIBIM MOKa3aTeaeM, CTaHJapTHas
14 (dopMa 3anmucu AEMCTBUTEIHHOrO YKCia, KOPEHb HATypajJbHOW CTENEHU;
' HCIOJIb30BaTh MOJAXOAIIYI0 (pOpMY 3amucu ACUCTBUTEIbHBIX YUCEI IS
pelIeHns MPaKTUYECKHUX 3a]a4 U PECTaBICHUS JAHHBIX
OnepupoBaTh MOHATUSIMH: CHHYC, KOCHHYC M TaHTE€HC MPOH3BOJILHOTO
1.5 yriia; HCIOJNb30BaTh 3allMCh MPOM3BOJIBHOTO Yyrjla uepe3 oOpaTHBIE
TPUTOHOMETpHUUECKUE HYHKIIUU
2 YpaBHEHUS U1 HEPABEHCTBA
OnepupoBaTh NOHATUSAMU: TOXKAECTBO, YPaBHEHUE, HEPABEHCTBO, LENOE,
2.1 palroHanbHOE, UppalMoHaIbHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPHUECKOE YpaBHEHUE
25 Boimonuate mpeoOpa3oBaHUS TPUTOHOMETPUYECKUX BBIPAXKEHHH H
' pelaTs TPUrOHOMETPUYECKUE YPAaBHEHUS
BoimonHaATe npeoOpa3oBaHus IENbIX, PAIIMOHAIBHBIX U UPPAIIMOHATBHBIX
23 BBIDQXKEHU M pemiarb OCHOBHBIE THUIBI LENbIX, PAllMOHAJIBHBIX U
UPPALMOHATIbHBIX YPaBHEHUN U HEPABEHCTB
4 [IpuMeHsTh ypaBHEHUSI U HEPABEHCTBA ISl PEIICHHMS] MATEMAaTUYECKHX

3ala4 U 3aa4 U3 pa3JIMYHbIX oOacreit HAyYKH U peaHLHOﬁ KHU3HHU




MonenupoBaTh peajgbHBIC CHUTyallMM Ha SI3BIKE alreOpbl, COCTABIATH

2.5 BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA 10 YCJIOBHUIO 3aJjauu, UCCIIEN0BATh
MOCTPOEHHBIE MOJIENH C UCIIOJIb30BAaHUEM amrapara aireOpbl
3 QyHKIUYT U TpapUKH
OnepupoBaTh MOHATUSAMH: (YHKIHS, CIIOCOOBI 3amaHus (DyHKIUH,
3.1 o0JIacTh ONpeJeNeHUsT M MHOXKECTBO 3HAYeHHH (yHKIUH, Tpadux
(GyHKIMHU, B3aUMHO OOpaTHBIE (PyHKIHH
12 OnepupoBaTh MOHATHUSAMH: UYETHOCTh U HEUYETHOCTh (QYHKIMH, HYJIU
' (yHKIUY, TPOMEKYTKH 3HAKOIIOCTOSHCTBA
33 Wcnonb3oBath rpaduku QyHKIMN U1 pelLIEHUs] ypaBHEHUI
34 Crpouts u uwuTaTh TrpapuKyd JHUHEHHOW (yHKUMHU, KBaJpaTUIHON
' (yHKIUY, CTETIEHHOW (PYHKIIMH C 1IeTBIM [T0Ka3aTelneM
Ucnonws3zoBarh Tpaduku (QyHKIUE JUIsI MCCIENOBAHUS TIPOIECCOB H
3 3aBUCHUMOCTEH MpH pEUIeHUH 337ad U3 JAPYTruxX y4eOHbIX NMPEIMETOB U
' peaJibHOM  JKM3HM, BbIpaXaTb (QOpMyJamMH 3aBUCHUMOCTH  MEXKIY
BEJTMYMHAMHU
4 Havana maTemaTnueckoro aHaimsa
41 OnepupoBaTh HOHATHUSMHU: TIOCIEIOBATEIbHOCTb, apudMeTnyeckas u
' reoMeTpHuyeckas Mporpeccuu
OnepupoBaTh MOHATHSIMH: OECKOHEYHO YOBIBaIoOIlas TIeoMeTpUuecKas
4.2 Mporpeccusi, CcyMMa OCCKOHEYHO  yOBIBAIOIMIEH TIeOMETPHYCCKON
porpeccun
4.3 3amaBaTh MOCIEA0BATEIBHOCTH PAa3IMYHBIMU CIIOCO0AMU
a4 Hcnonps3oBarh CBOMCTBA IOCIEIOBATEIBHOCTEM U MPOrpeccUid s
' pelIeHHs pealibHbIX 3a/1a4 MPUKIAJAHOTO XapaKTepa
5 MHoO)kecTBa U JIOTUKA
5.1 OnepupoBaTh MOHATUSMU: MHOXKECTBO, OTIEPAIIUU HAJl MHOXKECTBAMH
Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapaT s OMHCAHUS
5.2 pEaIbHBIX MPOLECCOB M SBICHUM, NpPHU PELIEHUH 3a4ad W3 JpYrux
y4eOHBIX IPEAMETOB
53 OnepupoBaTb  NOHATHUAMH:  OINpPEAEICHHE, TEOPEMA,  CIEACTBHE,

JA0Ka3aTcCJIIbCTBO

11 KVIACC




Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YyJdbTaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ NnporpamMmasl CpeaHET 0 06IIICI"O 06pa30BaHI/Iﬂ

1

Yucna ¥ BEIYUCIIEHAS

1.1

OnepupoBaTh MOHATHSMU: HATypaJIbHOE, IIEJIO€ YHCIIO; HCIOJIb30BaTh
NPU3HAKU JEIMMOCTH IICJIBIX YHCEJ, Pa3JIOKEHHUE YKClia Ha TMPOCTHIC

MHOXHUTCIIM OJId pCIICHUA 3a1a4

1.2

OnepupoBaTh MOHATHEM: CTETIEHD C PAllMOHAIILHBIM IT0Ka3aTeIeM

1.3

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

HaTypaJbHbIE JOrapu(pMbI

VYpaBHEHHS U HEPABEHCTBA

2.1

[IpumensTh cBOWCTBAa CTENEHU JUId MPeoOpa3OBaHUs BbIPAKEHU,
ONEPUPOBATh TMOHATHAMH: IOKA3aTEIBHOE YPAaBHEHHE U HEPABEHCTBO;

peiiaTtb OCHOBHBIC THUIIBI ITOKA3aTCIIbHBIX ypaBHeHI/Iﬁ 1 HCPAaBCHCTB

2.2

BoinonHsATe mpeoOpa3oBaHus BBIPAKEHHUH, coAepKallluX JIOrapu(MBbl;
OTIepUPOBATH MOHATHUAMHU: JIOTApU(PMUIECKOE 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 €€
pEelIeHHe; UCIOJIb30BAaTh CUCTEMY JIMHEWHBIX ypaBHEHUH AJISl pelIeHHs

IMPAKTUYCCKUX 3aaa4

2.5

Haxomute  pemeHuss NOpOCTEMIIMX CHUCTEM U COBOKYIHOCTEH

paloHaIbHBIX YPaBHEHHUH U HEPABEHCTB

2.6

MO,Z[GJ'II/IpOBaTL PCAJIbHBIC CUTYyAllUW HaA S3BIKC anre6pLI, COCTaBJIATH
BBIPDAKCHUSA, YPABHCHHUA, HCPABCHCTBA U CUCTEMBI 110 YCJIOBHUKO 3a1a4H,
HCCJICAOBATb IIOCTPOCHHBLIC MOJACIM C HCIOJIb30BAHHCM aIlllapaTta

anreopsl

OyHKINH U TpaduKu

3.1

OmnepupoBaTh MOHATHSAMHU: TepHOAWYECKas (QYHKIMS, MPOMEXKYTKH
MOHOTOHHOCTH (DYHKIIMH, TOUYKU SKCTpeMyMa (DyHKIMH, HauOoJbIlee U
HavMeHblllee 3HaUeHUs] (PyHKIMU Ha MPOMEXYTKE; MCIOIb30BaTh UX JUIs

uccie0BaHusl (PYHKLUH, 331aHHOM rpadrKomM

3.2

OmnepupoBaTh MOHATUAMM: I'padHUKH MOKA3aTeIbHOMN, JIOrapu(PMUUIECKON 1

TPUTOHOMETpUYECKUX (DYHKIMIH; H300pakaTb WX Ha KOOPIMHATHOM




IIJIOCKOCTH M MCIIOJIB30BATh JUIsl PELLICHUS] YPABHEHU U HEPABEHCTB

N3o00paxkaTh Ha KOOPAMHATHOW IIOCKOCTH TpapuKH JTHHEHHBIX

33 YpPaBHEHUH M HCIIOJIB30BATh MX U1 PELIEHUS CHUCTEMBbl JMHEWHBIX
ypaBHEHUU
14 Hcnonp3oBathk rpadukn (yHKIHMHA IS HCCICAOBAHUS IPOIECCOB H
' 3aBUCUMOCTEHN U3 APYTruX Y4eOHBIX AUCLUILIMH
4 Hauana matemaTuyeckoro aHanusa
OnepupoBaTh TOHSATHUSMU: HEMpepbiBHAs (QYHKIUS, MPOU3BOJIHAS
4.1 (YHKIMU; HCIIONB30BATh T€OMETPUYECKUN U (QU3MYECKHI CMBICI
MPOU3BOIHOM JJIsl pEIICHUS 3a1a4
4o Haxomuth  mpou3BOAHBIE  DIIEMEHTAPHBIX  (PYHKIUW, BBIYHCIATH
' MIPOU3BOJIHBIE CYyMMBI, IPOU3BECHHUSI, YACTHOTO (DYyHKIUIT
Hcnonws3oBath TPOM3BOAHYIO [UISl  HcchefoBaHUS (QYHKIUM  Ha
4.3 MOHOTOHHOCTb M 3KCTPEMYMBI, IPUMEHSTh Pe3yJIbTaThl UCCIEI0BAHUS K
MIOCTPOECHUIO TPapuKOB
44 Hcnonb30BaTh MPOU3BOIHYIO JUISl HAXOKICHUS HaWIYYIIETO PEIIeHUs B
' MIPUKJIAIHBIX, B TOM YHCJI€ COLUATbHO-IKOHOMUYECKHX, 3a/1auax
45 OnepupoBaTh NOHATHUAMHU: TMepBooOpa3Has W HWHTErpai; IOHUMATh
' TEOMETPUYCCKHUIN ¥ (PU3MUECKHI CMBICT HHTETpajia
46 Haxomute mepBooOpaszHble dJIEMEHTapHBIX  (PYHKIMH, BBIYUCISTH
' uHTerpai mo ¢popmyie Hetorona — JleliOnuma
47 Pemats npuknaanbie 3a7a4u, B TOM YHCIE COLUAITBHO-I)KOHOMUYECKOTO

n (1)I/I3I/ILI€CKOFO Xapakxkrepa, Cp€acTBaM MaTEMaTUICCKOI'0 aHalln3a




IHNPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUA

10 KVIACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

Kon
1 Yucna v BBIYKCICHUS
Pannonanpubie uyncna. OOBIKHOBEHHBbIE M JIECSATHYHbIE JApoOU, MPOLIEHTHI,
OeCKOHEYHbIE  MEepHoAuuYecKue  apobu.  ApudMmeTHdyeckue  Oomepauuu ¢
1.1 paloHaIbHBIMU YHCIIaMU, NpeoOpa3oBaHUs YMCIOBBIX BbIpaxkeHUil. [IpumeHeHue
po0Oell ¥ TPOIEHTOB JUIsl PELIeHUS MPUKIAIHBIX 3aJad M3 Pa3IMuHBIX OTpacien
3HaHUHM U PEATbHOM )KU3HU
HevictButenbHble  4yMcaa.  PalMoHanbHBIE W MPPALMOHAIBHBIE  YHUCTA.
1.2 ApudmeTrnueckue omepanud ¢ JAeUCTBUTEIbHBIMU uuciaaMu. [IpuOmmkEHHbIE
BBIYMCIICHUS, PaBUJIa OKPYTJICHUS, IPUKHUJIKA U OLIEHKA Pe3yJIbTaTa BhIUMCICHUN
Crenenp ¢ nenbiM mokazateneMm. CranmapTtHas ¢dopMa 3alucH JIeHCTBUTEIBHOTO
1.3 yucna. Mcnonp3oBanue moaxonsmeld (popmbl 3amucy JEHCTBUTEIBHBIX YUCET IS
peuieHus MPakTUYECKHUX 3a/1a4 U IPEICTABICHUS TaHHBIX
» Apudmerndeckuii KOpeHb HaTypalbHON cTeneHu. JlelcTBus ¢ aprupMeTHYECKUMHU
' KOPHSIMU HATypaJIbHOW CTENEHU
L5 CuHyC, KOCHMHYC W TaHI€HC YHCJIOBOIO aprymeHTa. ApKCHUHYC, apKKOCHHYC,
' ApPKTAaHI'€HC YHMCIIOBOIO apryMEHTa
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 ToxxnecTBa U TOKIECTBEHHBIE TPEOOPA30OBAHUS
)5 [IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPKECHUI. OcHOBHbBIE
' TPUTOHOMETpHUUECKUE (HOPMYIIbI
53 VYpaBHeHue, KopeHb ypaBHeHMs. HepaBeHCTBO, pelieHue HepaBeHCTBA. Merton
' MHTEPBAJIOB
2.4 Penienune nensix U ApoOHO-pAllMOHAIBHBIX YPAaBHEHUH U HEPAaBEHCTB
2.5 Pemenune nppanroHalbHBIX YpaBHEHUN U HEPAaBEHCTB
2.6 Pemenune TpuroHoMeTpUYECKUX ypaBHEHUN
57 [IpumeHeHne ypaBHEHUI 1 HEPABEHCTB K PELIEHUIO MaTEMATHUECKUX 3aJa4d U 3a7ad

U3 pa3JIMIHbIX oOmacreit HAayKH U peaHBHOﬁ KHN3HHU




3 @OyHKIUHU U TpapUKH
11 Oynkuus, cnocoObl 3amanust QyHkuuu. I'paduk ¢yHkumu. B3aumHo obOparHble
. byHKIIIN
32 OOnacte ompeneneHUss W MHOXKECTBO 3HaueHWH ¢yHkumu. Hymm QyHKIum.
' [TpomexxyTKH 3HAKONOCTOSHCTBA. UETHBIC M HEUETHBIE (PYHKIIUU
13 Crenennass (yHKOMS C HAaTypaJbHBIM M IEJIbIM MoOKa3areneMm. EE cBoiictBa u
' rpaduk. CBoiicTBa 1 rpauK KOpHS 1-0i CTETIEHU
34 Tpuronomerpudeckass OKpyKHOCTb, ONpEACICHNE TPUTOHOMETPHUYECKHX (DyHKITHIA
' YHCIIOBOTO apryMeHTa
4 Hauana matemaTnyeckoro aHanmsa
il [TocnenoBarenbHOCTH, CHOCOOBI 3aJaHUSl MOCIENI0BAaTENbHOCTEH. MOHOTOHHBIE
' MOCIIEZI0BATEIBLHOCTH
Apudmerndeckass W TeoMETpUYECKass NpOTrpeccud. beckoHewHo yObIBaromas
4o reoMmerpuueckas nporpeccus. Cymma OeckOHEUHO YOBIBaroliel reomMeTpudecKkoin
' nporpeccun. @opmysia CIOXKHBIX NPOLEHTOB. lcrmonb3oBaHue mnporpeccuu amis
pelIeHus pearbHBIX 3a/1a9 MPHUKIIAJHOTO XapaKTepa
5 MHoOXecCTBa 1 JIOTUKa
MHoO)kecTBO, omepanuud HaJl MHOXKecTBamH. Jluarpammbl Oiinepa — BenHa.
5.1 [IpumeHeHre TEOpEeTHUKO-MHOXKECTBEHHOIO ammapara Jid OINHCaHUsS pealibHbIX
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 v BBIYUCICHUS
1.1 Hatypanbuble u nensie yncna. [Ipu3Haky 1eIMMOCTH 1IeNbIX YHCeT
1.2 Crenenb C pallMOHaJIbHBIM MOKa3areneM. CBOWCTBA CTENIEHU
1.3 Jlorapudm uucna. /lecaTndynble U HaTypabHbIE JOrapu(pMbI
2 YpaBHEHUS U HEPAaBEHCTBA
2.1 IIpeoOpa3oBanue BeIpakeHH, COAEPIKALINX JIOTapU (MBI
)5 [IpeoOpa3oBanue BeIpaKEHH, COAECPIKAIINX CTENEHU C PAllMOHABHBIM
' nokasaresem




2.3

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB

2.4 IToka3aTenbHble YpaBHEHHs U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS U HEPAaBEHCTBA
26 Cucrembpl JMHEWHBIX ypaBHeHUU. Pemenue npukiIagHbIX 3a34ad C HOMOIIbIO
' CUCTEMBI JINHEWHBIX YPAaBHEHU
2.7 CucreMbl 1 COBOKYITHOCTH pallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB
53 [IpumeHeHue ypaBHEHH, CUCTEM U HEPABEHCTB K PELLIEHUIO MAaTEMaTHUYECKUX 3a]1a4
' U 3aJ1a4 U3 pa3IydHbIX o0JacTel HayKH U peaslbHOM KU3HU
3 @OyHKIMY U TpaduKu
Oyuknus. Ilepuognueckue @yHkuuu. IIpomMexyTku MOHOTOHHOCTH (YHKIIMH.
3.1 Makcumymbl ¥ MUHUMYMbl (QyHkuuu. HawuGomnpiiee u HauMmeHblllee 3HaYeHHE
(YHKIIUY Ha TPOMEKYTKE
32 Tpuronomerpuueckue GyHKIIMH, UX CBOWCTBA U rpapUKU
33 [TokazarenbHas u norapudmuueckas GyHKINHU, UX CBOMCTBA U IrpaduKu
3.4 Wcnonb3oBanue rpadukoB GpyHKUIMN A1 pelIeHUs] ypaBHEHUH U TMHEWHBIX CUCTEM
Hcnonb3oBanue rpagukoB  (yHKIMH Ul HUCCIEIOBaHMS  IPOLECCOB U
3.5 3aBUCUMOCTEH, KOTOpBhIE BO3HUKAIOT MPU PEIICHUH 3aJad U3 APYruX ydeOHBIX
NPEIMETOB U PeaIbHOM KU3HU
4 Havana maTemaTnueckoro aHaimsa
4.1 HenpepsiBabie pyHKITMH. METO MHTEPBAJIOB JIJIs1 PEIICHUS] HEPABEHCTB
4.2 [TpousBonas pynkuu. ['eomeTpuueckuii 1 GU3MIECKUA CMBICT TTPOU3BOIHON
43 IIpousBoanble 3neMeHTapHbIX (QyHKIME. DopMysabl HaxXO0XKAEHUS ITPOU3BOIHON
' CYMMBI, IPOM3BEAECHUS U YaCTHOTO (DyHKIIUH
[IpumeHeHre NPOU3BOAHON K MCCIEIOBAHUIO (YHKIMH Ha MOHOTOHHOCTb MU
4.4 sKCTpeMyMbl. HaxoxJeHne HauOosblIero 1 HaUMEHbLIEr0 3HaueHus (QyHKIUU Ha
OTpE3Ke
[IpumeHeHre TpOU3BOAHOM JUIsl HAX0XKIEHUS HAWITYYIIEro PelIeHNs B IIPUKIIaJIHbIX
4.5 3ajavax, s ONpeIeNieHHs CKOpPOCTH Tpolecca, 3aJaHHOro QopMmynoll wumm
rpaduKoM
4.6 IlepBooOpaznas. Tabnuia nepBooOpa3HbIX
47 WuTerpan, ero reoMeTpuueckuil 1 Gpu3nyeckuii cMbIci. BorunciaeHne uHTerpaina mno

tdopmyne Hetotona — Jleiibnuna




MPOBEPSIEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUS K
PE3YJBbBTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJHLHOMN
ITPOT'PAMMBI CPEJTHEI'O OBIIIET'O OEPA3OBAHUS

Kon
NpoBePsIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM pPe3yJbTaTaM OCBOEHUsI
OCHOBHOIi 00pa30BaTe/IbHON MPOrpaMMbl CpeIHEero o01Iero
o0pa3zoBaHus

Brnagenne merogamMu JI0Ka3aTeNbCTB, aITOPUTMaMU PEIICHHS 3ajad;
yMeHHe (OpMyIMpOBaTH U ONEPUPOBATH IOHATHSMU: OIpENIEICHUE,
aKCcHoMa, TeopeMa, CIIeJCTBHUE, CBOWCTBO, NpPHU3HAK, JOKA3aTEIbCTBO,
PaBHOCHJIbHBIE (POPMYJIUPOBKH; IPUMEHSATh UX; YMEHUE (HOPMYIHpPOBATh
oOpaTHOE U TPOTHUBOIOJIIOKHOE YTBEPXKIEHHE, MPUBOAUTH MPUMEPHI U
KOHTpHIPUMEPLI, HCIIOJIB30BATh MCTOM MaTeMaTUYECKOU WHIAYKIIUU;
IIpOBOAUTH A0Ka3aTCJIbHBIC PACCYXICHHA Inpu  peCUICHUN 3aaad,
OLCHHUBATH JIOTUYCCKYIO MMPaBHUJIBHOCTDH paCCY)K}IeHHfI; YMCHHC
OICpHUPOBATH IMOHATHUAMU: MHOXECTBO, IMOAMHOKCCTBO, OICpAllMU HAI
MHO)KECTBAMH; YMEHHE HCIIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmapar Ui OIMCaHUs PEATbHBIX POIIECCOB U SIBICHUIA U MTPH PEIICHUH
3amad4, B TOM 4UHCIIE W3 JPYrHX YYeOHBIX MPEIMETOB; YMEHHE
OTICpUPOBATh MOHATUSAMU: Tpad, CBA3HBIN rpad, AepeBo, MHUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3aJ1aBaTh M OIKUCHIBaTh TIpadbl Pa3IMYHBIMH

CHOCO6aMI/I; HUCIIOJIBb30BAaTh Fpa(bbl IIpyu pCIICHUH 3a1a4

VYmenune OIICpHUPOBATh IOHATHUAMUN: HATypaJdbHOC 4YHCJIO, LEJIOC YHCIIO,
CTCIICHb C LCJIBIM ITOKAa3aTCJIEM, KOPCHDb HaTypaHBHOﬁ CTCIICHU, CTCIICHDb
C panrOHaJIbHBIM IIOKa3aTeciieM, CTCIICHb C I[GP'ICTBI/ITeHBHBIM
IIOKa3aTcJIEM, norapn(bM qucijia, CHUHYC, KOCHHYC Hn  TaHI'CHC
IIPOU3BOJIBHOI'O YHCJIA, OCTATOK IIO MOAYJINO, PALUOHAJIBHOC 4YHCIIO,
HPppallMOHAJIbHOC YHucCJio, MHOXCCTBa HAaTypaJIbHBIX, OCIbIX,
palliOHaJIbHBIX, JIEUCTBUTEIIBHBIX YHCCII, YMCHHC HCIIOJIb30BAaTh
IMPU3HAKU OCIUMOCTH, HaMeEHbBIINH O6II.[HI>'I JACIUTC]IIb U HAUMCHBIICC
061_]_[66 KpaTHOEC, aJIrTOPUTM EBknuna IIpu pCHICHUU 3aJia4; 3HAKOMCTBO C
pa3JInIYHbIMHU MMO3MIIMOHHBIMHA CUCTEMaMU CUHCJICHHA, YMCHHC
BBIIIOJIHATh BBIYMCJICHHE 3HAUCHUU M HpeO6pa3OBaHI/I${ BLIpa)KCHI/Iﬁ Cco
CTCIICHAMAU H J'IOl“apI/I(I)MaMI/I, Hp606p8.30BaHI/I$I I[pO6HO-paI_II/IOHaJ'IBHBIX

BLIpa)KeHHfI; YMCHHUEC OICPUPOBATH IMOHATHUAMH: ITOCJIICAOBATCIBHOCTD,




apupmeTHyecKas nporpeccus, reoMeTpuyecKas nporpeccus,
OEeCKOHEYHO yObIBaloIIas TeOMETpUYecKass MpOrpeccus; YMEHHE
3a/1aBaTh M0CJIEI0BATEIBLHOCTH, B TOM YHCJIE C IOMOIIbIO PEKYPPEHTHBIX
dbopMyn; yMEHHE OIEpPHpPOBATH TOHATHSIMHU: KOMIUIEKCHOE YHCIIO,
COMPSKEHHBIE KOMIUIEKCHBIE YHCIIa, MOAYJIb U apryMEHT KOMIUIEKCHOI'O
gyrcna, (opmMa 3amMcH  KOMIUIGKCHBIX 4Ymcen  (TeoMeTpuyeckas,
TPUrOHOMETpUUECKass M  anreOpavyeckas); yYMeTb  IPOU3BOAMUTH
apupMeTHIeCKre IEUCTBUS C KOMIUICKCHBIMH YHCIAMH, IPHBOANUTH
MpUMEpPbl  WCIIOJIb30BAHHUSA  KOMIUIEKCHBIX  YHCEN;  OIEepUpOBaThH
MOHATHAMM:  MaTpuma 2x2 u  3X3, omnpenenurenb MaTpUIBL,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHue onepupoBaTh MOHATUSMU: PAlMOHAJIBHBIE, HWPPALMOHAIBHBIE,
MoKa3areibHble, CTENEeHHbIE, JIoTapu(pMUUYECKHe, TPUTOHOMETPUUECKHE
YpaBHEHHUS U HEPABEHCTBA, HUX CHUCTEMBI; yMEHHME OIEpUPOBATH
MOHATHUSIMH: TOKJECTBO, TOXKJECTBEHHOE NpeolOpa3oBaHHe, ypaBHEHHE,
HEpPaBEHCTBO, CHCTEMa YypaBHEHHMH U HEPaBEHCTB, PaBHOCHJIBLHOCTH
YpaBHEHUN, HEpPaBEHCTB M CHUCTEM; YyMEHHE pellaTh YpaBHEHHUS,
HEpPaBEHCTBA U CHCTEMbl C TIOMOIIBIO PA3IUYHBIX MPUEMOB; pelIaTh
YpaBHEHHUS, HEPAaBEHCTBA U CHCTEMbl C IAapaMeTpPOM; MPUMEHSTh
YpaBHEHHUS, HEPABEHCTBA, UX CUCTEMBI Ul PEUICHHs] MaTeMaTUYECKUX

3a/1a4 U 3a/1a4 U3 Pa3IM4YHbIX 00JacTel HayKu U pealibHOM KU3HU

YMmenue onepupoBaTb MOHATUSIMH: (YHKUIUSA, YETHOCTh (YHKIIHH,
HePUOANYHOCTD (YHKIUH, OrPAHUYEHHOCTh (PYHKIHUH, MOHOTOHHOCTh
GbyHKIUHU, SKCTpeMyM (yHKUIMU, HanOoJblllee U HAaUMEHbIIEe 3HAUCHUS
(yHKIIMU Ha IPOMEXYTKE, HENpepbIBHAS (QYHKIUS, aCUMITOTHI Tpaduka
(GyHKIUY, TIepBasi U BTOpasi MPOU3BOAHASA (PYHKIIUU, TEOMETPUUECKUN U
(dbu3nueckuif CMBICT TPOU3BOJHOW, MEPBOOOpa3HAsi, OINpeAeIEHHBIN
UHTETpall; YMEHHE HAXOAUTh ACUMNOTOTHI rpaduka (YHKIHH, YMEHHE
BBIUUCIISATh MPOU3BOJHBIE CyMMBI, [POU3BENEHUS, YACTHOTO U
KOMIO3UIMH (YHKIUI, HAXOAUTh YpaBHEHHE KacaTelbHOW K rpaduky
GyHKIIUY; yMEHHE HaXOAWUTh TMPOU3BOJHBIC SJIEMEHTAPHBIX (DYHKIIUIA;
YMEHHE HCHOJb30BaTh MPOU3BOJHYIO sl HCCIEeNOBaHUSA (DYyHKIUH,
HaXOAWTh HAWOONBIINE M HAUMEHbIIWE 3HaueHUs (YHKIUH; CTPOUTH
rpaduky MHOTOYJICEHOB C HCIOJb30BaHUEM ammapaTa MaTeMaTHYeCKOTro
aHallM3a; MPUMEHSATh TMPOM3BOAHYIO I HAXOXKICHUS HAWIYYIIEro

peuicHrd B INPUKIAJAHBIX, B TOM YHCJIC COUHAJILHO-DKOHOMHWYCCKUX U




(bu3HUeCKUX 3aa4ax; HaXOJUTh TUIOMIAIU U 00BbEMBI (PUTYP C TTOMOIIBIO
HWHTETPAJIa; MPUBOJUTH MPUMEPHI MATEMATUUYECKOTO MOJCIUPOBAHUSA C

oMoIeio quddepeHInaIbHBIX YPaBHCHHHA

YMeHue onepupoBaTh HOHATHSIMHU: Trpaduk QyHKIUH, OOpaTHAas
GbyHKIMA, KOoMIo3unusi (YHKUWH, JUHEWHas (yHKOWSA, KBaJpaTHYHAsS
GbyHKIHA, paroHanbHast byHKIMS, CTEIEeHHAas ¢byHKIHS,
TPUTOHOMETpHUYECKHE  (PYHKIUH, OOpaTHbIE TPUTOHOMETPUYECKHE
GyHKIMH, TOKa3aTenpHas W Jorapupmuueckas (yHKIHHA; YMEHHE
CTpPOUTHh TpadUKHU H3YUYEHHBIX (PYHKIMH, BBIIOJIHATH MpPeoOpa3zoBaHUs
rpadukoB (GyHKIUH, UCTIOIB30BaTh TpaUKU 17151 U3YUEHUSI IPOIIECCOB U
3aBUCHUMOCTEH, NP PEIICHUU 3a7ad U3 JPYruX YYEOHBIX MpPEIMETOB U
3a/1a4 U3 peasIbHOM KU3HU; BbIpaxaTh (pOpMyJIaMy 3aBUCUMOCTH MEXKITY
BEJIMYMHAMM;, HCIIOJIb30BATh CBOMCTBA M Trpapuku GyHKIUH ams
pelleHns ypaBHEHUH, HEPABEHCTB U 33/1a4 C MapamMeTpaMu; u300paxarb
Ha KOOpPJAMHATHOM IUIOCKOCTM MHOXECTBA PpEIIEHWHA ypaBHEHU,

HEPaBCHCTB U UX CUCTEM

YMeHue pemiaTb TEKCTOBBIE 33/ladyll Pa3HBIX TUIOB (B TOM YHCIE Ha
MIPOLIEHTHI, TOJU M YacTH, Ha JIBIKEHHE, paboTy, CTOUMOCTh TOBApOB U
yCIIyT, HAJIOTH, 3a/1a4¥ U3 O0JIaCTH YIPABIICHUS JTUUYHBIMU U CEMEHHBIMU
(mHaHCaMM); COCTaBJIATh BBHIPAKEHHUS, YpaBHEHUS, HEPABEHCTBA U HX
CUCTEMBbI IO YCJOBHIO 33JayH, HCCIEAOBATh IOJNyYEHHOE pEIICHHE U
OLICHUBATh MPABJONOAOOHOCTh PE3yJIbTaTOB; yMEHHE MOJIEIUPOBAThH
pealibHbIE CUTYyalluu Ha S3bIKE MAaTEMaTHKHU; COCTaBIISITh BBIPAKEHUS,
ypaBHEHHS, HEPaBEHCTBA M MX CHCTEMbl [0 YCIOBUIO 3aJayH,
UCCIIEJIOBaTh TOCTPOEHHBIE MOJEIM C HCIOJIb30BAaHUEM aImapara

anreOpbl, UHTEPIPETUPOBATH MOTYUYEHHBIN pe3yIbTaT

YMeHue onepupoBaTth MOHATUAMU: cpeiHee apudMeTHuecKoe, MeuaHa,
HauOoJblllee M  HAauWMEHblIee 3HAYeHHUs, pa3Max, JUCIepcus,
CTaHJAPTHOE OTKJIOHEHHE YHUCIOBOIO0 Habopa; yMEHHE U3BJEKaTb,
UHTEPNPETHpOBaTh HMH(OpPMAIIMIO, TMPEACTaBIECHHYI0 B TalnMuax, Ha
auarpammax, rpagukax, OTpa)xarolryro CBOMCTBA pealbHbIX MPOLECCOB U
SIBJICHUI; MPEICTABIATh HH(OPMAIIMIO C TOMOIIBIO TAaOIUIl U THarpaMM;
UCCIIEIOBATh CTaTUCTUYECKHUE JaHHbIE, B TOM YHCIE C IPUMEHEHUEM
rpadUUecKux  METOJ0B U  JJIEKTPOHHBIX  CPEACTB;  Trpaduyecku
UCCIIeIoBaTh COBMECTHBIE HAOMIOACHUS C TOMOIIBIO JHarpamMm

pacccuBaHuAa U JIMHEHHOM perpeccuun




YMeHue onepupoBaTh IOHATHUAMHU: CIy4YalHBIA ONBIT M CIIy4ailHOE
COOBITHE, BEPOSTHOCTb CIyYailHOrO COOBITHS; YMEHHE BBIYHUCIATH
BEPOSATHOCTh C HCIIOJIB30BAaHUEM TIpaUuecKuX METOJOB; IPUMEHSTH
(GopMyIIBl CIOKEHUS M YMHOXXEHHS BEPOSTHOCTEH, (HopMyiy IMOIHOU
BEPOSTHOCTH, (popMyiry bepHymm, komOuHATOpHBIE (PAKTHI U (HOPMYJIBL;
OLICHUBAaTh BEPOSITHOCTU pEalbHBIX COOBITUH; YMEHHUE OIEpUPOBATh
HNOHATUSAMHU: ClIydaliHas BEJIMYMHA, paCIpPEIEICHUE BEpPOSTHOCTEM,
MaTE€MaTHYECKOe OXUIAHUE, OUCHEPCHS W CTaHJApPTHOE OTKIOHEHUE
CIly4alHOM  BENWYMHBI, (YHKIMHM pacnpelesieHuss U  IUJIOTHOCTH
PaBHOMEpPHOT'O, IIOKA3aTEIbHOTO M HOPMAJIBHOIO  PACIPEICIICHMI;
YMEHHE MCIOJb30BaTh CBOWCTBA W3YYEHHBIX pACHpEACIICHUN I
pelieHys 3ajad; 3HAKOMCTBO C MOHATHUSMHU: 3aKOH OOJBIIMX YHCET,
METO/Ibl BBIOOPOYHBIX MCCIEAOBAHUN; YMEHHE NPUBOAMTH MPUMEPHI
MPOSIBJIEHUSI 3aKOHA OOJIBIIUX YHCENl B NMPUPOJHBIX U OOIIECTBEHHBIX
ABJICHUSIX; YMEHUE OIEpUPOBATh MOHATUIMH: COYETAHUE, IIEPECTAHOBKA,
YUCJIO COYETAaHWM, YHCIIO TEPeCTaHOBOK, OmHOM HprOoTOHA; yMeHme
MPUMEHATh KOMOMHATOPHBIE (PaKThl U PACCYKJICHHS UIsl peILIeHUs 3a1a4;
OLICHUBATh BEPOATHOCTH peaJbHBIX COOBITHI; COCTaBJIAATh

BEPOSITHOCTHYIO MOJIENIb M HHTEPIPETUPOBATH MOMYUYCHHBINA Pe3yIbTaT

YMeHue omnepupoBaTh TMOHATUSMHU: TOYKa, NpsMas, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, JydY, BEJIWYMHA YIJa, IUIOCKUHA  yrodi,
NBYTPaHHBIA yroyl, TPEXTPAHHBIA YTOJ, CKpEIIMBAIOIIMECS TMPSMBIE,
NapajuieIbHOCTh U MEPIEeHIUKYISPHOCTD MPSMBIX U IUIOCKOCTEH, yrol
MEXIy NpPSIMBIMH, YroJl MEXKIY HpsIMOW U IUIOCKOCTBIO, YIOJl MEXIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSIHHE MEXKITY
OPSIMBIMHU, PACCTOSTHUE MEX/Y MIOCKOCTSIMHU; YMEHHE HCIOIb30BaTh MIPH
pellleHnn 3aJa4 M3y4YeHHbIEe (DAKThl M TEOPEMbl IJIAHUMETPUU; YMEHHE
OLICHUBAaTh pa3Mepbl OOBEKTOB  OKPYXKAIOIIErO MHpa; CTPOUTH
MaTeMaTHYeCKUe MOJIEH C TOMOIIBI0 T€OMETPUYECKUX TMOHATHH U

BCIIMYHH, p€IIaTb CBA3aAHHbLIC C HUMH IIPAKTUYCCKUC 3a1a4U
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YMeHue onepupoBaTh MOHATHAMM: IUIOMAIb (QUIYpBI, 00bEM (GUTYpHI,
MHOT'OI'paHHMK, MPAaBUIbHBIII MHOTOTPAHHHUK, CEYEHHE MHOIOrPaHHUKA,
KyO, mapajuienenumnen, npu3Ma, HUpamuaa, Gurypa ¥ HOBEPXHOCTh
BpallleHHs, UMIMHJP, KOHYC, HIap, cdepa, Iomanab cdepsl, IIOLalb
MOBEPXHOCTH NHUPAMHJIbl, TPU3MBI, KOHYcCa, LWIMHApa, 00BEM KyOa,

OpsAMOYTOJIBHOT'O MapaJuICiienuicia, nmupamMuabl, MIPU3MBI, LHUIWHIAPA,




KOHYyCa, 11apa, pa3BEPTKa NOBEPXHOCTH, CEUYCHUsI KOHYyCa M LIMIMHIpA,
NapajuleJIbHbIE OCH WM OCHOBAHHUIO, CEYEHUE 11apa, IUIOCKOCTD,
Kacaromasicsi cepsl, IHIUHIPA, KOHYCA; yMEHHE CTPOHUTH CEueHHE
MHOTOTpaHHHKA, M300pakaTh MHOTOTPAaHHHUKH, (UTYPHI U MTOBEPXHOCTH
BpaLICHUs, UX CEYECHMs], B TOM YHCJIE C IOMOILBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHE TPUMEHSTh CBOMCTBA T€OMETPHUYECKUX (UTYp, CAMOCTOSATEIHEHO
(hopMyIHpPOBATH ONpENEICHUsI H3y4aeMbIX (UTYp, BBIIBUTaTh THIIOTE3BI
O CBOWCTBaxX M IMPH3HAKaX IeOMETPUUECKUX (Uryp, 000CHOBBIBATH WU
ONpoBEpraTh HX; YMEHUE MPOBOAUTH KIAaCCUPUKALUIO QUIYyp IO
pPa3IMYHbIM IPU3HAKaM, BBIIOJHATH HEOOXOJUMBIE JIOTOJHUTENbHBIE

MMOCTPOCHUS

11

VYMmenne OICpHUPOBATH IIOHATUAMU: JOBUXKCHUC B IIPOCTPAHCTBCE,
MapajuIeNIbHBIN MMePeHOC, CHMMETpPHsI Ha TUIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHue MOA00Us, TOMOOHBIE QUTYPHI, YMEHHE
pacrno3HaBaTh paBHbIE M MOJO0OHBIE (UTYpPHI, B TOM 4YHCJE B MPUPOJE,
HUCKYCCTBEC, APXUTCKTYPEC, HCIIOJIB30BAaTh I'COMCTPUUYCCKUC OTHOLICHUA
MpU pelIeHUH 3a/la4; HAaXOJIUTh T€OMETPUYECKHE BEIWYHMHBI (IJIMHA,
yroj, IUIomaab, Oo0BEM) MPH pelIeHWH 3a7ad W3 JPYTuX ydeOHBIX
MPEeIMETOB U U3 pealbHON KU3HU; YMEHUE BBIUUCIATH T€OMETPUUECKUE
BEJIMYWHBI (JUTMHA, YTOJI, TUIONIaAb, OOBEM, IUIOMIAIb TMOBEPXHOCTH),
WCIIONIb3Ys HM3yueHHbIe (OpPMYJbl U METObI, B TOM YHCIE: IUIOIIA/b
MOBEPXHOCTU MUPAMUbI, TPU3MBI, KOHYCa, HMWIUHAPA, TUIOAAb Cephl;
00BbEM Ky0Oa, IpSAMOYTOJIBHOTO Mapajuleienunesa, MUpaMuibl, MPU3MBL,
WIMHApA, KOHyca, IIapa; YMEHHE HaxOJUTh OTHOILIEHHE OOBEMOB

MoI00HBIX puUryp
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YMeHue OIICPpHUPOBATH MMOHATHAMU: MIPAMOYT'OJIbHAA CUCTEMA KOOPAUHAT,
BCKTOp, KOOpPAWHATBI TOYKH, KOOPAWHATBI BEKTOpA, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPpA Ha YHUCIIO, PA3JI0KCHUEC BCKTOpa II0 633H0y,
CKaJILIpHOC TIIPOU3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YI'OJI MCKIAY
BCKTOpaMH; YMCHHEC HCIIOJb30BATH BeKTOpHBIP’I )51 KOOpI[I/IHaTHI:Jﬁ METOJ
ML pCHICHUSA TCOMCTPUYUCCKHUX 3aJad MW 3ada4d JpYyrux y‘le6HLIX

MpeaAMETOB
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YMmenue BLI6I/IpaTB MOAXOOAIIMNA METOH  JJIA pelieHud 3aJaydu;
INIOHUMAHHUEC 3HAYUMOCTH MATCMATUKHW B MU3YUYCHHU IMPUPOAHBIX U
O6IJ.ICCTB€HHLIX nmponeccoB HBHCHHﬁ; YMCHHUEC  pPACIIO3HABAThH

NOpOABJICHUC 3aKOHOB MATCMATUKHU B HUCKYCCTBC, YMCHHC IIPHUBOJUTH




IIpUMEpPBl  MAaTEMAaTHYECKUX OTKPBITMA POCCHMCKOM M  MHPOBOM

MAaTeMaTU4eCKOU HayKU




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

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

Kon
1 Yucna v BBIYKCICHUS
1.1 Harypanbnbie u niesnbie uyncna. [IpusHaku JeMMOoCTH HETbIX YUCET
- Pammonaneupie  uyuciaa. OOBIKHOBEHHBIE U JIECATUYHBIE JPOOHM, TMPOIICHTHI,
' OECKOHEYHBIE TTEPUOUUECKHE IPOoOH
13 ApudmeTrnueckuil KOpeHb HaTypajibHOW cTemneHu. JleicTBus ¢ apudmeTnyecKuMu
' KOPHSIMH HaTYpaJIbHOU CTETICHU
" Crenens c 1ienbiM nokaszareneM. CTeneHb ¢ palluoHaIbHBIM MoKazarenaeM. CBoMCTBa
' CTETIEHU
Ls CuHyC, KOCMHYC W TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApPKTAaHTEHC YHCIIOBOTO apTyMEHTa
1.6 Jlorapudwm uncna. JlecaTuunbie U HaTypabHBIC JOTapUPMBbI
JlefictButenbHple  uynciaa. ApudMeTHYeCKHE OIepalud C JIeHCTBUTEILHBIMU
1.7 yrcnamu. [IpubnmxénHble BRIYUCICHUS, PaBUiIa OKPYIJICHUS, IPUKUIKA U OI[CHKA
pe3ynbTara BEIUMCICHUN
1.8 [IpeobpazoBanue BbIpaKEHUN
1.9 KommiiekcHble uncna
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 enwie 1 npoOHO-palIMOHATILHBIE YPAaBHEHHS
2.2 HppaumonanbHble ypaBHEHUS
2.3 TpuronomeTpuyeckue ypaBHEHH
2.4 [TokazarenbHble U JorapupMuUIecKie ypaBHEHUS
2.5 Lenble u 1poOHO-palOHATbHBIE HEPABEHCTBA
2.6 HppaunoHaibHble 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. OnpeaennTens MaTpULIbL




3 @OyHKIUHU U TpadUKH
11 Oynkuus, cnocoOsl 3amanust ¢ynknuu. I'paduk ¢ynkumu. B3anmuo oOpaTHBIE
' ¢yukuuu. Yérneie n Heuétuele pynkuuu. [lepuonnaeckue GyHKIuu
OOnacte ompeneneHuss W MHOXKECTBO 3HaueHWi QyHkuuu. Hymum ¢yHKumm.
12 [IpoMeXyTKM  3HAKOMOCTOSHCTBA.  [IpOMEXKYTKM  MOHOTOHHOCTH  (DYyHKIIHH.
' Makcumymbl ¥ MUHUMYMbl QyHKIuM. HauOosbliee M HauMeHbllee 3HAYEHUE
(YHKIHU Ha TPOMEXKYTKE
13 Crenennas (yHKUUS € HaTypaJlbHbIM M LEJbIM MoKazareinem. EE cBoiictBa u
' rpaduk. CoiicTBa U rpauk KOpHS n-0i1 cTeneHu
3.4 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U IPapUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKINHU, UX CBOMCTBA U IrpaduKu
3.6 Touku paspbiBa. Acumnrorsl TpadukoB ¢yHkiuil. CpoiictBa  (yHKUUH,
' HEMpPEPBIBHBIX Ha OTPE3Ke
3.7 ITocneaoBaTenLHOCTH, CIIOCOOBI 3aJaHUS HOCJIEA0BATEILHOCTEN
3.8 Apudmernueckas u reoMmerpuueckas rnporpeccuu. opmyra cI0KHBIX TPOIEHTOB
4 Havana maTemaTnueckoro aHaimsa
4.1 [TpousBoanas pyukiuu. [IponsBoaHbIe 3IeMEHTApHBIX (PYHKITUH
[IpuMeHeHre TNPOM3BOJHOW K HWCCICIOBAaHWIO (PYHKIIMH HAa MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxxaeHne HauOosbIIero U HaUMEHbBIIEro 3HAYCHHUs (YHKLUU Ha
OTpe3Ke
43 [TepBooOpasnas. MuTerpan
5 MHoOXecTBa U JIOrMKa
5.1 MHoOecTBO, onepaluy HaJl MHOKecTBaMHU. J{lnarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHocTh
6.3 KombunaTtopuxka
7 I'eomerpus
7.1 durypsl Ha INIOCKOCTH
7.2 [Ipsimble 1 TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u NOBEpXHOCTH BpALLECHUS




7.5

KoopauHats! 1 BEKTOpPEI




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

* Maremaruka: anredpa u Hayajaa MaTeMaTHYECKOro aHalln3a, FEOMETPUSI.
Anrebpa u Havana matematudeckoro ananusa. 10-11 kmacc. Anumon LA,
Konsrun F0.M., TkaueBa M.B. u np. Axkunonepnoe oOuiectBo «M31arenbeTBo

«HpOCBeH_ICHI/IC»
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