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MNOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamMmma yuebHOTro Kypca «Anredpa u Hayajga MaTeMaTHIECKOTO
aHanu3a» 0a3oBoro ypoBHs st oOywarommxcsi 10 —11 kmaccoB pa3paboraHa Ha
ocHoBe DerepaabHOr0 TOCYIapCTBEHHOI0 00Pa30BaTEIbHOTO CTaHIAPTa CPEIHETO
oOmiero oOpa3oBaHusd, C YYETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
OPEIbSABISEMBIX K MAaT€MaTUYeCKOMY OOpa30BaHMIO, W TPAIUIMM POCCUHCKOIO
oOpazoBanus. Peanuzanusi mporpaMMbl OOECIEUMBAET OBJIAJICHUE KIIOYEBBIMU
KOMIETCHIIMSIMH, COCTaBIISIOIIMMU OCHOBY JJII CAMOPA3BUTHUSA U HEMPEPHIBHOTO
00pa3zoBaHusl, LEIOCTHOCTh OOLIEKYIbTYPHOTO, TIMYHOCTHOTO U MTO3HABATEIHHOTO
Pa3BUTUSA JTUIHOCTH 00YUAIOIITIXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Havana MaTeMaTUYECKOTO aHaIM3a» SIBISETCS OJHUM W3
HaubOosee 3HAUYMMBIX B MPOTrpamMMe CTapIIed IIKOJbI, MOCKOJbKY, C OJHOMN
CTOpPOHBI, OH 00€ecle4YnBaeT MHCTPYMEHTaJbHYIO 0a3zy JUIsl H3y4YeHHs BCeX
€CTeCTBEHHO-HAYYHBIX KYpPCOB, a C JIPYTroil CTOPOHBI, (POPMHUPYET JIOTUYECKOE U
aOCTpakTHOE MBIIUICHHE Yy4YalluXcsi Ha YpOBHE, HEOOXOAMMOM JJsi OCBOCHUS
KypcoB HH(OPMATHUKH, OOIIECTBO3HAHUS, HMCTOPHUM, CJIOBECHOCTH. B pamkax
TAHHOTO Kypca ydYalluecsl OBJIAZICBAIOT YHHBEPCAJIBHBIM SI3bIKOM COBPEMEHHOM
HayKH, KOTopas (OpMyJTUpPYET CBOM JOCTHKEHUSI B MaTeMaTHUeCcKoi (opme.

Kypc anreOpb! 1 Hauaa MaTeMaTHYECKOTO aHAJIN3a 3aKJIaIbIBAET OCHOBY IS
YCHEUIHOTO OBJAJCHUS 3aKOHAMHM (U3UKH, XUMHUHU, OHOJOTHH, MOHUMAaHUS
OCHOBHBIX TEHJEHIMH OSKOHOMHKHM U OOIIECTBEHHOM >KM3HU, TO3BOJISET
OPHEHTUPOBATHCSI B COBPEMEHHBIX HU(POBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJIb30BaTh UX B IOBCEJHEBHOM JKM3HHU. B TOXe BpeMs OBIaJeHUE
aOCTpakTHBIMM M JIOTHYECKH CTPOTUMH MaTEMaTHUYECKUMH KOHCTPYKLHUSIMU
pa3BUBAaeT YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTH HWCTUHHOCTH
YTBEP>KIACHHSI, HCIIOJIb30BaTh 0000IIEHNE U KOHKPETU3AIIHIO, a0CTparupoBaHue 1
aHaJIOTHIo, (pOpMUPYET KpeaTUBHOE M KPUTHUUECKOE MbIIIIeHHEe. B xone n3yueHus
anreOppl M Hayal MaTeMaTHYECKOro aHajlu3a B CTaplled IIKOJIE Yydalluecs
MOJy4aloT HOBBIA OMBIT PEUICHUS TMPUKIAJAHBIX 3a/ad, CaMOCTOSTEIHHOTO
MOCTPOCHUS MATEMAaTHUYECKUX MOJENEeH peambHBIX CHUTYallMii W MHTEpIpeTaluu
NOJyYEHHBIX  PEIIEHUH, 3HAKOMATCA C  [pUMEpaMH  MaTeMaTHYECKHUX
3aKOHOMEPHOCTEl B MpHUpOJe, HAyKe M B HCKYCCTBE, C BbIJAIOIIUMUCS
MaTeMaTHYECKUMH OTKPBITUSIMU U UX aBTOPaMHU.

Kypc oOnamaer 3HAYMTENHHBIM BOCHHUTATEIBHBIM MOTEHIMATIOM, KOTOPBIH
peanu3yercs Kak uyepe3 yueOHbI MaTepual, CIoCOOCTBYIOUIMM (OPMUPOBAHUIO
HAyYHOTO MHPOBO33pEHUS, TaK W 4Yepe3 cneuuuky ydeOHOH AesITeIbHOCTH,



TpeOytomieit CaMOCTOSITEJILHOCTH, aKKypaTHOCTH, IIPOJOJKUTEIIBHON
KOHLICHTPAalMi BHUMAHHUs U OTBETCTBEHHOCTH 32 IOJy4YEHHBIN pe3yJIbTarT.

B ocnoBe wmeromuku oOydeHus anreOpe M HayajlaM MaTeMaTH4EeCKOro
aHaJIN3a JIEKUT AESITEIbHOCTHBIN NPUHIUI O0yUYEHUSI.

CrpykTypa Kypca «Anredpa v Hayaia MaTeMaTH4eCKOro aHaJIn3ay BKIIIOYAET
CIIEAYIOUIME COACPKATEIBHO-METOANYECKAE JMHUM: «Yucina W BBIYHUCICHUSY,
«Dynkuun U rpadpukuw», «YpaBHeHMs U HepaBeHCTBa», «Hauwama
MaTeMaTU4YECKOro aHanusza», «MHo)kecTBa W JIOTMKa». Bce OCHOBHBbIE
COJIEPKATEIIBHO-METOAMYECKUE JIMHUM H3Y4aroTCs Ha IPOTSHKEHMM JBYX JIET
oOy4eHHs] B CTapuIed IIKOJIe, €CTECTBEHHO IOMOJHAS IPYr ApPyra U MOCTENEHHO
HAChIAsICh HOBBIMM TE€MaMHU W pasfaenaMu. JlaHHBIM Kypc  SBIISIETCSA
UHTETPaTUBHBIM, IIOCKOJIbKY OOBbeIuHseT B cede coaepkKaHHe HECKOJIbKHUX
MaTeMaTHUYECKUX JUCLUUIUIMH: anreOpa, TPUrOHOMETPHsI, MaTeMaTUUYECKHUI aHau3,
Teopusi MHOXecTB M Ap. Ilo mepe TOoro kak ydaiuecss OBJaJeBaOT BcE Oolee
HIMPOKUM MaTeMaTHUYECKUM anmnapaTroM, y HUX MOclIeA0BaTeIbHO (hopMHUpYyeTCs U
COBEPLICHCTBYETCSI YMEHHE CTPOUTb MATEMATUYECKYIO MOJEIb pPeaJbHOU
CUTyalluu, NPUMEHSTh 3HAHUS, IMOJyYCHHbIE B Kypce «Anredpa u Havana
MaTEMaTHYECKOI0 aHAJIN3a», AJIsl PEUICHUs] CaMOCTOSATEIbHO C(HOPMYITHMPOBAHHON
MaTEeMaTUYECKOM 3a/1a4H, a 3aT€M MHTEPIPETUPOBATH ITOJTYYEHHBIN pE3ysIbTaT.

CopepxxarenpbHO-MeTOAMYECKas JUHUSA «YUucna W BBIYKMCICHHS) 3aBEPIIACT
(dbopMUpOBaHNE HABBIKOB HCIOIb30BAaHUS JICUCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HAayaTO B OCHOBHOM ImKojie. B crapmieil mkone ocoboe BHUMaHHUE YJIEIACTCS
(OpPMHUPOBAHNUIO TPOYHBIX BBHIYMCIUTENIBHBIX HABBIKOB, BKJIOYAIOIIMX B ce0s
UCIIOJIb30BaHUE PA3IMUYHBIX (OPM 3amMUCU ACHCTBUTEIBHOIO YHCIA, YMEHUE
pPAllMOHAJIBHO BBINOJIHATh JEHUCTBUSA C HUMH, JAENAaThb IPUKUAKY, OLIEHHUBATH
pesynbrar. OOyuaroniyecs: MOMy4YalOT HABBIKM TPUONMMKEHHBIX BBIYHCICHUMH,
BBIMIOJIHEHMSI JEHUCTBUM C YHUCJIAaMM, 3allMCAaHHBIMU B CTaHAApTHOW (¢opMe,
VCITOJIB30BAHUSI MAaTEMATHYECKUX KOHCTAHT, OLICHUBAHMSI YACIOBBIX BBIPAKCHUIA.

JIuans «YpaBHEHUS W HEPABEHCTBA» PEAIU3YETCS HA TNPOTSIKEHUHM BCErO
oOyueHusi B CTapIIedl IIKOJie, TOCKOJBbKY B KaXJOM pasjeie MporpamMmmbl
PEeyCMOTPEHO pelIeHHEe COOTBETCTBYIOMIMX 3amad. OOydarommuecs OBIIAJEBAIOT
pPa3IMYHBIMM METOJAMM PELICHUS LEJIbIX, PAlUOHAIBHBIX, HPPAlMOHAIBHBIX,
NOKAa3aTeNbHbIX, JIOTApUPMUUECKMX M  TPUTOHOMETPUYECKUX  YPABHEHUH,
HEPABEHCTB U UX cucteM. [lorydeHHbIe yMEHNs UCTIONIB3YOTCS IIPU UCCIEN0BAHUN
(GyHKLIMI C¢ TOMOIIBIO MPOU3BOJHOM, PEIICHUM MPUKIAIHBIX 3a/ad W 3aJad Ha
HaxXOXJE€HWE HaumOOJbIIMX W HAUMEHBIIMX 3HayeHU QyHkouu. JlanHas
coJepKaTeNbHasl JIMHUS BKJIIOYaeT B ce0s Takke (opMHpOBaHHE YMEHUH
BBINOJHATh pacuy€Tbl 1Mo ¢GopMysaM, HpeoOpa3oBaHuUsl IEJbIX, PalUOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUM, A TAKKE BBIPAKECHUU,



coJiep Kalux cTeneHu u jorapudmbl. brarogapst usydeHuro anreOpanyeckoro
Marepuajia MPOUCXOJUT  JaJbHEWIEe  pa3BUTHUE  AJTOPUTMHUYECKOTO U
a0CTPAaKTHOTO MBIIUICHUS Yy4aluxcs, (OPMHUPYIOTCS HABBIKM JIEIYKTUBHBIX
paccyxaeHuil, pabOTbl C  CHUMBOJIbHBIMU  (OpMaMH,  MPEICTABICHUS
3aKOHOMEPHOCTEH W 3aBHCHUMOCTEM B BHUJE PaBEHCTB M HEpaBEHCTB. Auredpa
npemaraeT d(PQGEeKTUBHbIE MHCTPYMEHTHI JUISl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 33J1ay, HAIJISIAHO JIEMOHCTPUPYET CBOUM BO3MOKHOCTH Kak
S3bIKa HAYKH.

CopepxxarenbHo-MeTOquYecKasd JUHUA «DyHKIMM U TpaduKu» TECHO
NEPEIUIETAECTCS C IPYTUMU JIUHUSMHU Kypca, MOCKOJIbKY B KAKOM-TO CMBbICIIE 33JIaET
MOCJIEA0BATEILHOCTD W3YUYCHHUS Marepuarna. N3yuenune CTEIIEHHOM,
N0Ka3aTeIbHOM, JIOTapU(PMUIECKON U TPUTOHOMETPUUECKUX (PYHKIUI, UX CBOWCTB
U rpaduKoB, HUCMOJIb30BaHME (DYHKIMN NOJis pelIeHUs 3aJad U3 APYrux ydeOHbIX
MIPEAMETOB U PEATbHOM KU3HU TECHO CBSI3aHO KaK C MATEMATUYECKUM aHAIIU30M,
TaK U C pelIeHWeM ypaBHEHUN W HepaBeHCTB. [lpu 3TOM OoOJbIIOE BHUMaHUE
yaensercss (pOopMUPOBaHUIO yMEHHUS BhIpaKaTh (OpPMyJaMU 3aBUCUMOCTH MEXIY
pa3sTUYHBIMA BEJIMYMHAMHU, HCCIEIOBATh TMOJYyYCHHbIE (PYHKIIMU, CTPOUTH HX
rpaduku. MaTtepuai 3Toi coJiepKaTeIbHON JUHUU HAIlCJIeH Ha Pa3BUTHE YMEHUM
M HaBBIKOB, IIO3BOJISIOIIMX BBIpaXKaTh 3aBUCUMOCTH MEXKIy BEJIMYMHAMU B
paznu4yHOi (hopMme: aHAIMTHYECKOW, Tpaduueckol U cioBecHoW. Ero m3ydenue
CHOCOOCTBYET pPa3BUTHUIO AJITOPUTMUYECKOTO MBIIIICHUS, CHOCOOHOCTH K
0000IIEHNIO M KOHKPETU3AINH, UCIIOJIb30BAHUIO aHAJIOTUH.

ConepxarenpHas nuHHS «Havaia MareMaTHYeCKOTO aHajau3a» IO3BOJISET
CYLIECTBEHHO PAaCIIMPUTh KPyr KaK MaTEMaTHYECKHX, TaK W MPUKIAIHBIX 3aJ1ad,
JOCTYITHBIX 00YYaIOINUMCsI, Y KOTOPBIX MOSBIISIETCS BO3MOKHOCTD UCCIEI0BATh
CTpouTh Tpapuku (PYHKIUH, ONpEAeNsITh WX HAWOONBIINE W HANMCHBIIHEC
3HAYEHMSI, BBIYUCIATH MIomaaun Guryp u oOBEMBI Tell, HAXOAUTh CKOPOCTU M
YCKOpEHHsI TporieccoB. JlaHHas coaepkaTeiabHas JHUHUS OTKPBIBAET HOBBIC
BO3MOXHOCTH TMOCTPOEHUS MATEMAaTHYECKHX MOJENIE pealbHbIX CHUTYyallUi,
HaXO0XXJICHUSI HAWJTyYIlIETO PEIICHUs B MPUKIAJAHBIX, B TOM YHCJIE COLHAIBHO-
PKOHOMHUYECKHUX, 3aJa4ax. 3HAKOMCTBO C OCHOBAMHM MaT€MaTHYECKOIO aHaJIn3a
CIOCOOCTBYET pa3BUTHIO A0CTPAKTHOTO, (HOPMATBHO-JIOTUYECKOTO U KPEaTUBHOTO
MBIIIJICHUs, (OPMUPOBAHUIO YMEHHM pacrlo3HaBaTh MPOSIBICHUS 3aKOHOB
MaTeMaTUKM B Hayke, TEXHUKEe U HucKyccTtBe. OOyuaromiuecs y3HAIOT O
BBIJIAIONINXCST pe3yJibTaTaX, IMOJYYCHHBIX B XOJ€ Pa3BUTHS MaTEMaTUKU Kak
HayKH, U UX aBTOPAX.

ConepxkaTenbHO-MeToAnYeCKast JIMHUSA «MHOXKECTBA U JIOTUKA» B OCHOBHOM
MOCBSIIIEHA  BJEMEHTaM TEOPUU  MHOXKECTB. T€OpEeTHKO-MHOKECTBEHHBIE
MPEACTABICHUS] TPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTEeMaTUKW W MPeIJiararoT



HanOoJIee YHUBEPCATbHBIN A3BIK, OOBEAUHSIONINNA BCE Pa3/ieNbl MATEMATHKHU U €€
MPWIOKEHUN, OHU CBS3BIBAIOT Pa3HbIE MATEeMAaTHYECKUE AUCIUIUIMHBI B €IHMHOE
nenoe. [loaToMy BakHO JaTh BO3MOKHOCTH HIKOJIBHUKY TMOHHMATh TEOPETHKO-
MHO>KECTBEHHBIM S3BIK COBPEMEHHOW MAaTeMAaTHKH M WCIIOJb30BaTh €ro s
BBIPKCHHSI CBOMX MBICIICH.

B kypce «Ainrebpa um Havasa MaTEMaTHYECKOTO aHaIN3a» MPUCYTCTBYIOT
TaK)K€ OCHOBBI MAaTEMaTUYECKOTO  MOJEIMPOBAHUS, KOTOpPbIE IPU3BAHbBI
chOpMHPOBATh HaBBIKM TIOCTPOCHUS MOJIeTICH PEATbHBIX CUTYAIIUHA, UCCICT0OBAHMS
ITHX MOJIENICH C TOMOIIBIO amnmapara ajaredpbl U MaTeMaTUYECKOTO aHaau3a |
WHTEPIPETAMKA TTOYYECHHBIX PE3yJIbTaTOB. TakuWe 3alaHus BIUICTCHBI B KaXIbIH
U3 pa3ieJIOB MPOTPaMMBbl, TOCKOJIBKY BECh MaTepHa Kypca IMTUPOKO UCIIOIh3YETCS
JUTSL pelieHus IPUKIIAIHBIX 3a1a4. [Ipu pereHnn peanbHbIX MPAaKTHUYECKUX 3a1a4
ydaniecs: pa3BHBAIOT HAOIOAATeIbHOCTh, YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCs, HMCIOJIB30BaTh AHAJIOTHIO, 0000IIaTh U KOHKPETHU3UPOBATH
npobiemy. JlesTenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB PEIICHUS MPHUKIATHBIX
3aa4 OpraHu3yeTcs B MpOIECCe M3YYeHHs] BCEX TeM Kypca «AnreOpa W Hadajia
MaTEMaTUYECKOTO aHaIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B yuyeOHOM mutaHe Ha wH3ydYeHHE Kypca aireOpbl M Hadajl MaTEeMaTHYEeCKOIo
aHaju3a Ha 6a30BOM ypOBHE OTBOAUTCSA 2 yaca B Henento B 10 kiracce u 3 yaca B
Heaemo B 11 kmacce, Bcero 3a aBa roga o0ydenus — 170 gacos.



COIAEPKXAHUE YYEBHOI'O KYPCA
10 KUIACC

Yucaa v BBIYUCTCHUS

Paunonansubeie yucna. OOBIKHOBEHHbBIE M JIECATUYHBIE JPOOU, MPOLIEHTHI,
OCCKOHEUHBIC  TEepUOAMYECKHE  JpoOu. ApudMeTHUeCKHe  omepanud ¢
palMoHANbHBIMH YMCIaMU, IPEOOPA30BAHUS YUCIIOBBIX BbIpakeHUi. [[pumenenue
npo0ell M TMPOIEHTOB JIJIsl PEIICHUS TMPUKIAIHBIX 3a7ad W3 PAa3IMUHBIX OTpacien
3HAHUU U PEaJbHOM KU3HHU.

JlelicTBuTenbHble 4uCa. PanuoHalbHBIE W UPpAlMOHAIBHBIE YHCIIA.
Apudmerrueckue omnepaluud ¢ JEeUCTBUTENbHBIMUA yuciaamu. [Ipubnuxénubie
BBIYMCIICHHUS], IPABUJIA OKPYTJIEHUS, IPUKUKA U OLIEHKA PE3yJIbTaTa BBIYMCICHUH.

Cremmenp ¢ menbiM  TokaszareneM. CranmaptHas  (opma  3ammcu
JNENUCTBUTENHLHOTO uucha. Mcmonp3oBanwe moaxomsmied  ¢GopMbl  3amucu
JNEUCTBUTEIBHBIX YHCENI JUISl PEUICHUS NMPAKTUYECKUX 3a1ad U IMPEIACTABIICHUS
JTAHHBIX.

ApudpmeTnueckuii  KOpeHb ~ HaTypalbHOM  cremeHu.  [ledictBus ¢
apu(pMeTHYECKUMU KOPHAMHU HATypaTbHON CTETICHH.

CuHyC, KOCUHYC ¥ TAHT'€HC YUCJIOBOTO apryMeHTa. APKCHUHYC, ApKKOCHHYC,
apKTaHI'€HC YHCIIOBOTO apTyMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxzaecTBa U TOXXKIECTBEHHBIE TPEOOPA3OBAHUS.

[IpeoOpazoBanme TPUTOHOMETPUUYECKUX BBIPAKCHU M. OcHoBHBIE
TPUTOHOMETPHUUECKUE (HOPMYJIBI.

VYpaBHeHHE, KOpeHb ypaBHeHUs. HepaBeHCTBO, penieHHME HEPaBEHCTBA.
Merton nHTEpBAIIOB.

Pemenue nensix u 1poOHO-palMOHATBHBIX YPABHEHHU U HEPABEHCTB.

Pemenne nppanoHanbHbIX YpaBHEHUN U HEPABEHCTB.

Peuienrie TpUroHOMETPUYECKUX YPABHEHU.

[IpuMeHeHnE ypaBHEHH M HEPABEHCTB K PEIICHUIO MAaTEMaTUYECKHUX 3a7a
W 3a71a4 U3 pa3INuHbIX 00JacTeil HayKu U peaabHOU KU3HU.

DOyHKUMU U TPaPUKH

@OyHkius, cnocoObl 3amgaHus GyHkuu. ['paduk QyHkiuu. Bzaumuo
oOpaTHbIe (PYHKITUH.

OO6nactb ompeneneHuss U MHOXKECTBO 3HaueHud (yukuuu. Hymm QyHkiuu.
[TpoMexyTku 3HAaKOMOCTOSTHCTBA. UETHBIE U HEUETHBIE (PYHKITHH.

CrenenHasi GyHKIIMS C HaTypaJbHBIM U IIEJIBIM MOKa3aTeneM. E€ cBoiicTBa u
rpaduxk. CpoiicTBa v rpadyK KOpHS 7-0i CTETICHH.



Tpuronomerpudeckass OKPYXKHOCTb, OIIPEACIEHUE TPUTOHOMETPUUYECKUX
(GyHKIMI YUCIOBOTO apryMeHTa.

Hayvajsa MaTeMaTH4eCKOI0 aHAJIM3A

[TocnenoBaTenpHOCTH, CIOCOOBI 3a1aHUs MOCJEA0BATENBHOCTEN.
MOHOTOHHBIE TTOCTEIOBATEILHOCTH.

Apudmerrueckas 1 reoMeTpUIECKas porpeccuu. beckoneuHno yObiBaroias
reometrpuueckas nporpeccus. CyMMma OECKOHEYHO YOBIBAIOIIEH TeOMETPHUYECKOM
nporpeccun. Mopmyiia CIOXKHBIX MPOUEHTOB. Mcmonb30BaHWE TPOrpeccuu s
pELICHHUS pEANIBHBIX 3a/1a4 MPUKIAJHOTO XapaKTepa.

MHo:xecTBa M JIOTUKA

MHoKecTBO, omnepauur Haja MHoOkecTBaMu. [[uarpammbl Jiliepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOXKECTBEHHOIO armapara i ONUCAaHUS PeAbHbIX
MPOLIECCOB U SIBJICHUM, MIPU PEILICHUH 3a/1a4 U3 JPYTUX YYEOHBIX MPEIMETOB.

Ornpenenenue, TeopemMa, CIEACTBUAE, T0KA3aTEIbCTBO.

11 KIIACC

Yucaa v BBIYUCTCHUS

Harypanenblie u nenbie uncna. [Ipu3Haky 1e1MMOCTH HEIbIX YHACEIL.

CreneHb ¢ pallMOHAIBHBIM MOKa3zaTesieM. CBOMCTBA CTETICHHU.

Jlorapudm yucna. [lecaTuynble U HaTypaJibHbIE JOraprupMbI.

YpaBHeHUS U HEPABEHCTBA

[Tpeobpa3oBanue BbIpaXeHUH, COACPKAIINX JTOTAPUPMBI.

[TpeoOpa3oBaHue BBIpAXKECHUI, COACPXKAIIUX CTEMNEHH C palOHAIbHBIM
MOKA3aTEeIIEM.

IIpuMepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

[loka3arenbHbIC YPaBHEHUS U HEPABEHCTBA.

Jlorapudmuuecknue ypaBHEHUS U HEPABEHCTRA.

CucreMbl TMHENHBIX ypaBHEHUI. Pelienre npukia HbIX 3a1a4d ¢ HOMOIIBIO
CHUCTEMBI JIMHEMHBIX YPABHECHUM.

CucreMbl M COBOKYITHOCTH PAallMOHAJIBHBIX YPABHEHHUI U HEPABEHCTB.

[IpumeHeHne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PEIICHUIO
MaTeMaTHUECKUX 3aJad M 3a/ad W3 pa3jIHuuHbIX o0JacTeld HayKH W peajbHOU
KU3HHU.

DOyHKUUM U TPaPuKu

Oyukuus. [lepuogmueckue  QyHkumuu. [IpoMexyTKM  MOHOTOHHOCTHU
¢bynkun. MakcuMymbl 1 MUHUMYMBI (yHKIMK. HanGomnbliee W HanmMeHbIee
3HaYeHHe (PYHKIIMH HA TIPOMEKYTKE.

Tpuronomerpuueckne GyHKIUU, X CBOMCTBA U IpadUKH.

[TokazarenbHast u gorapudmuueckast pyHKINH, UX CBONCTBA U TPaPUKH.



Hcnons3oBanue rpadukoB GyHKUIUN )i pellieHus] ypaBHEHUN U JIMHEWHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (yHKUMHA Ui HCCIENOBAaHUS TPOLECCOB U
3aBHCHUMOCTEM, KOTOpblE€ BO3HUKAIOT INPU PEIICHUH 3aad U3 APYTUX y4eOHBIX
MPEIMETOB U PEATBHOM KU3HU.

Hayaja MaTeMaTH4eCcKOIo aHAJIU3A

HenpepriBable GyHKIIMU. MeToa HHTEPBAJIOB /JIsl PEILICHUS] HEPABEHCTB.

[IpousBognass QysHkuuu. [‘eomerpuyeckuid ©  (QU3UYECKUNA  CMBICT
MIPOU3BOJHOM.

[IpousBoaHble  37M€MEHTApHBIX  QYHKUUMHA.  DOpMyJbl  HAXOXKACHUS
IIPOM3BOTHON CyMMBI, IPOU3BEICHUS U YACTHOTO (DYHKIIMA.

[TpumeHneHne mpou3BOJHOM K MCCIEA0BAaHUIO (PYHKIIMI HA MOHOTOHHOCTD U
sKcTpeMyMbl. HaxoxaeHne HanbobIIero 1 HAMMEHBIIETO 3HaYeHUsl (QyHKLIUU Ha
OTpe3Ke.

[IpuMeHeHne NPOU3BOJHOM UL HAXOXKACHUS HAWIIY4llIero pELICHUs B
NPUKIAJHBIX 3aJa4yax, Ui ONpPEACNICHUS CKOPOCTH IpoLecca, 3aJaHHOIOo
bopmyIoit uiu rpadpuKoM.

[TepBooGpaznas. Tabnuia nepBooOpa3HbIX.

WNHurterpan, ero reoMeTpuyeckuid W (Quanueckuili cMbIci. Brruucienue
uHTerpana no gpopmyne Hototona—Jleitbuuna.



IINIAHUPYEMBIE PE3YJIBTATBI

OcBoenne ydeOHOTO TmpenMera «MaremaTtuka» JOKHO 00ecreuynBaTh
JIOCTHKEHUE Ha YPOBHE CpeJIHETO 00111eT0 00pa30oBaHuUs CJICIYIOMMNX JTUYHOCTHBIX,
MeTarpeAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB:

JIMYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE pe3yNbTaThl OCBOEHHUS MPOrpaMMbl yuyeOHOro mpeameTa
«MareMaTnka» XapakTepU3yrTCS:

['paxx1anckoe BOCIIMTaHUE:

C(OPMUPOBAHHOCTHIO TPAKIAHCKON TO3UIIMK 00YyYarOIIerocsi Kak akTHBHOI'O
U OTBETCTBEHHOTO YJ€Ha POCCHUWCKOro OOIIeCTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUI,
NpoleAyp TpaxaaHCKOro ooOmiecTBa (BBIOOPHI, OMNPOCH W Mp.), YMEHHEM
B3aMMO/JICHCTBOBATh C COLMAJIbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C HX
GYHKIUSMU 1 Ha3HAUYCHUEM.

[TaTproTHYeCcKO€ BOCIIUTAHHE:

c(hOpPMHUPOBAHHOCTHIO POCCUNUCKOM TpaXKIaHCKON UACHTUYHOCTH, YBAKECHHS K
MIPOIIIOMY M HACTOSILEMY POCCUMCKON MAaTEMATUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHUKEHUSIM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMATUYECKOM IIKOJIBI,
K HUCIOJB30BAaHUIO ATHX JOCTI)KEHUU B JIPYTHMX HayKaxX, TEXHOJIOTHAX, cepax
HKOHOMUKH.

JlyXOBHO-HPAaBCTBEHHOT'O BOCIIUTAHUS:

OCO3HAaHHEM JTyXOBHBIX LEHHOCTEN POCCHUICKOTO HapoJa;
c(OPMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, ATHYECKOTO TIOBEJCHUS,
CBS3aHHOTI'O C MPAKTUYECKUM TPUMEHEHUEM JOCTHKEHU HAYKH U JIEATEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JINYHOTO BKJIa/la B IOCTPOCHHUE YCTOMYMBOTO Oy IyILETO.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKMM OTHOLIEHWEM K MHPY, BKJIIOYas 3CTETUKY MaT€MaTHYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3aj1ay, peleHnH, paccyXIeHNN;
BOCIIPUMMYHMBOCTBIO K MATEMATHYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

du3nyeckoe BOCIUTAHUE:

C()OPMUPOBAHHOCTHIO YMEHMSI TPUMEHATh MaTE€MaTHYECKHE 3HaHUS B
HMHTEpecax 3I0pOBOT0O U 0€30MacHOTO 00pa3a *KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 30pOBbIO (3I0pOBOE MUTAaHUE, COATAaHCUPOBAHHBIM PEKUM 3aHATHUI

OTHIbIXa, peryJsipHas buznueckas aKTUBHOCTb); buznueckoro
COBEPILICHCTBOBAHUS, pu 3aHATUAX CIIOPTUBHO-0310POBUTEIILHON
NEATEIBHOCTBIO.

TpynoBoe BociuTaHue:



TOTOBHOCTBIO K TPYyAy, OCO3HAHHMEM IIEHHOCTU TPYJOJIOOUS; UHTEPECOM K
paznuyHbiM  chepaMm  TPOPECCHOHAIBHOW  JESITENIBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW W €€ MPUIIOKECHHUSIMU, YMEHHUEM COBEpIIaTh OCO3HAHHBINA BBHIOOD
Oynymedt mnpodeccud W peaM30BBIBATH COOCTBEHHBIE >KM3HECHHBIC IIJIAHBI;
TOTOBHOCTBIO M  CIOCOOHOCTBIO K  MaTeMaTUYeCKoMYy OO0pa3oBaHUIO U
caM000pa30BaHUIO HA TMPOTSKEHUU BCEU >KU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MaTeMaTUUeCKOW HaIlPaBJIEHHOCTH.

DKOJOTrMYECKOE BOCITUTAHUE:

c(OPMHUPOBAHHOCTBIO HKOJIOTHYECKON KYJIbTYpbl, MOHUMAHUEM BIUSHUS
COIMATBHO-DKOHOMHYECKHX MPOIECCOB HA COCTOSHUE MIPUPOTHON M COITUATBLHOM
Cpelbl, OCO3HAaHWEM TJ00aTBbHOTO XapakTepa HSKOJOTHMUECKUX TMpooJieM;
OpHEHTallMel Ha MPUMEHEHUE MaTeMaTHYEeCKUX 3HAHUW I pEIIeHHs 3a7a4 B
00JJaCTH OKpy’Karouied cpeapl, IUIAHUPOBAHMSI TMOCTYNKOB M OIEHKH HUX
BO3MOKHBIX MMOCJIEACTBUAM 11 OKPYKAIOIIEH CPEIbI.

[{leHHOCTH HAYYHOTO TTO3HAHUS:

c(hOpPMHUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAayKH W  OOIIECTBEHHOW TMPAKTHKW, TMOHUMaHUEM
MaTEMaTUYeCKOM HayKH Kak cdepbl YeJIOBEYECKON esITeNIbHOCTH, HTAloB €€
pPa3BUTUS. U 3HAYMMOCTH IS Pa3BUTHUS IUBUJIM3ALMM; OBJAJECHUEM SI3BIKOM
MaTeMaTUKH ¥ MaTEeMaTU4YeCKOW KYJIbTypOH KaK CPEJACTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYIO M HCCIEIOBATEIBCKYIO ACSITEIBHOCTD
WHJUBUyaJIbHO U B TPYIIIIE.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHMS MPOTPaMMbl YYEOHOTO MpeaMeTa
«Marematuka XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCATHHBIMH
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0eUCmeUsMU, YHUBEPCATbHbIMU Pe2YISIMUBHBIMU OeUCMBUIMU.

1)  Vuueepcanvhvie  no3nasamenvuwvle  Oeilicmeus,  0becneuu8arom
Gdopmuposanue 6a308bIX KOSHUMUBHLIX NPOYECCO8 00yUarwuxcs (oceoeHue
Memooo8  NO3HAHUA  OKpYXHCAowe2o  mMupa,  NpuMmeHenue  J102U4ecKux,
UCCNe008ameNbCKUX onepayuti, ymeHnuti pabomams ¢ uHgopmayueti).

ba3oBeie nornueckue qeUCTBUS:

e BBIABIISATH U XapaKT€PU30BATh CYIIECTBEHHBIE MPU3HAKA MATEMATHUYECKUX
OOBEKTOB, TMOHSATUN, OTHOIICHUN MEXAY MOHATUSMU;, (POPMYIHPOBATH
OTpeNeNCHUs]  TOHATWW; YCTAaHABIMBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(puKanu, OCHOBAHWS JUIsi OOOOIICHUS W CPaBHCHHS, KPUTECPUHU
MIPOBOJIMMOTI0 aHAJIU3A;



BOCIIPUHUMATh, (OPMYJIUPOBaTh M  NPEOOPA3OBBIBATH  CYXKIICHUS:
YTBEPAUTEIbHbIE U OTPHUIIATEIbHBIC, €AMHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

BBISIBJISAITH ~ MAaTEMAaTHYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTuBopedrss B (aKTaxX, MAaHHBIX, HAONIOACHUSAX U YTBEPKICHUSIX,
npemjiaraTh ~ KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNL;

JIenaTh BBIBOJBI C HWCIIOJIB30BAaHWEM 3aKOHOB JIOTUKH, JIEAYKTUBHBIX H
WHYKTUBHBIX YMO3AKIIOYEHUH, YMO3AKIIOUEHUH 110 aHAJIOTHH;
IPOBO/IUTH CaMOCTOSITENIEHO JI0Ka3aTeNIbCTBA MaTeMaTHYECKHUX
YTBEPXKICHUM (TIPSIMBIE ¥ OT TPOTUBHOTO), BHICTPANBATh apTyYMEHTAIIUIO,
MPUBOJUTH TPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJIbL;

BBIOMpaTh CIOCOO pelIeHus: y4eOHOM 3amauu (CpaBHMBATh HECKOJIBKO
BapUAHTOB pElIeHMs, BBIOMpaTh Hauboyee MNOAXOASAIUNA C YUYETOM
CaMOCTOSITENTEHO BBIJICIIEHHBIX KPUTEPUEB).

bazoBbie HCCICOA0BATCIIbCKHUC I[CﬁCTBHHI

UCTIOJIb30BaTh BOIMPOCH KaK HMCCIIEOBATEILCKUNA WHCTPYMEHT IMO3HAHUS;
dbopMyIHpoOBaTh BOMPOCH], (PUKCUPYIOIIME MPOTUBOpPEUUE, MpoodIIeMYy,
yCTaHaBIMBAaTh HWCKOMOE€ W  JaHHOe, (opMUpOBaTH  THUIIOTE3Y,
apryMEHTUPOBATh CBOIO TIO3UIINIO0, MHCHHE;

IPOBO/IUTH CaMOCTOSITEIIHHO CTUTaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIeIOBAHME TI0 YCTAHOBJIGHHIO OCOOCHHOCTEH MAaTeMaTH4eCKOro
O0BEeKTa, SIBJICHHUSA, TIPOIECCa, BBIIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMH, SIBJICHUSIMU, TIPOIIECCAMH;

CaMOCTOATEIEHO (hOPMYTUPOBATH 0O00OIIEHUS U BBIBOJIBI 110 PE3YyJIbTATaM
POBEAEHHOTO HAOIO/IEHUS, UCCIICIOBaHMUs, OIEHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BHIBOJOB M 0000IIECHNUI;

MIPOTHO3WPOBATh BO3MOXKHOE PA3BUTHE MPOIECCa, a TaKXKE BBIABUTATh
MIPEATOI0KEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHUSX.

Pabota ¢ nuadopmanmei:

BBIABJISITh JeUUUTHl MHPOPMALMHU, JAaHHBIX, HEOOXOIMMBIX IJIsi OTBETa
Ha BOIIPOC U I pEUICHUS 33]1a4Hu;

BbIOMpaTh  WMHGOpPMALMI0O W3  HCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHAJIM3UPOBaTh, CUCTEMATHU3UPOBaTh M HMHTEPIPETUPOBATH HMH(POPMALIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEICTABICHNUS;

CTPYKTYpUPOBATh HH(OPMALINIO, IPEICTABIATh €€ B pa3IN4HbIX (popmax,
WUTIOCTPUPOBATh rpauuecK;



e OIICHUBATH HaAEKHOCTh uHdopmauu 1o CaMOCTOSITEIIbHO
chOpMyYTUPOBAHHBIM KPUTEPUSIM.

2)  VHuueepcanvHvie KOMMYHUKAmMUGHble Oelicmeus, o0becneyusarom

chopmuposanHoCmsb COYUAIbHBIX HABLIKOE 0OVUAIOUIUXCHL.

OO01ienue:

e BOCIHpPUHUMATH U (GOPMYIUPOBATH CYXKACHUS B COOTBETCTBUH C
YCJIOBHSIMU U TIEJISIMHU OOIIEHUS; ICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO
TOYKY 3PCHHsI B YCTHBIX M MHCBMEHHBIX TEKCTaX, JaBaTh IMMOSCHECHHS II0
XOJy pEIIeHUs 3a/1a4l, KOMMEHTHUPOBATH MOJYYCHHBIN pe3ynbTar;

e B XOJ€ O0CYXKICHHS 33/1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYK/1aeMOIl TEMBI,
POOJIEMBI, PEIIaeMOii 3a/1a4, BEICKAa3bIBaTh UJICH, HAIICJICHHBIE HAa TIOUCK
pEIICHHS; COMOCTaBIATh CBOWM CYXICHUS C CYXICHUSIMH JIPYyTUX
YYaCTHUKOB JHAajiora, OOHAPYKUBATh PA3IMUUE M CXOJICTBO TO3UIIHI; B
KOPPEKTHOH opme GopMyIHpOBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

e TMPEICTaBIATH  pE3ydbTaThl  pEHIeHHs  3a/ayd,  JKCIEpUMEHTAa,
UCCIIEIOBaHMs,  IPOEKTa;  CAMOCTOSITENbHO  BBIOMpaTh  (popmar
BBICTYIUICHHS C yU4ETOM 3a/1a4 MPE3eHTALUN U OCOOCHHOCTEH ayAUTOPUH.

CoTpyAHUYECTBO:

e TOHMMAThb W  WCIOJB30BaTh  MPEUMYINECTBA  KOMAHIHOH U
WHIUBUTyTBHONU paOOThI MPU PEIICHUH YUEOHBIX 3a/1a4; TIPUHUMATH 11ETh
COBMECTHOM JESITENbHOCTH, IUIAHUPOBATh OPraHMU3AIMI0 COBMECTHOU
paboThI, pacnpeensaTh BUAbI padOT, JOrOBapUBaThCs, 00CYKIaTh MPOLIECC
U pe3yJibTaT paboThl; 0000111aTh MHEHHSI HECKOJIBKUX JIIO/IEH;

e YYacTBOBaTh B IPyNIOBLIX opMax padoThl (00CYkACHUSA, 0OOMEH MHCHUH,
«MO3TOBBIE TITYPMBD» W WHBIE), BBIMOJIHATH CBOIO YacTh pabOTHI U
KOOPJIMHUPOBATh CBOW JICUCTBHS C JPYTUMHU YJI€HAMHA KOMAaH/IbI,
OILICHHWBAaTh Ka4eCTBO CBOETO BKJIa/a B OOIMN TPOAYKT MO KPUTEPHUSM,
c(OopMyJIMPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBHSI.

3) Vuusepcanvnvie  pecynamuenvie  Oelicmesus, obecneuusarom
Gopmuposanue cMbICI08bIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.
Camoopranuzanus:

COCTaBJIATH IIaH, AJITCOPUTM PELICHMS 3a/1a4H, BBIOUPATh CIIOCOO pEIeHMUS C
y4€TOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTUPOBATh
¥ KOPPEKTUPOBATH BAPHAHTHI PEUICHUH ¢ y4ETOM HOBOM HH(OPMAITIH.

CaMOKOHTpOJIb:

e BJIAJACTh HaBbIKAMHM IIO3HABATEIbHOM pEQPIEKCMH KaK OCO3HAHMS
COBEpIIAEMBIX JCHCTBUI M MBICIUTEIBHBIX MPOIECCOB, X PE3YJIbTaTOB;
BJIaJ€Th CHocoO0aMu CaMONPOBEPKH, CaMOKOHTpOJIA Ipolecca H
pe3ynbTara peieHus: MaTeMaTUYecKoi 3a1a4u;



e TPEABUAECTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPHU PELICHUU
3aa4¥, BHOCUTb KOPPEKTUBBI B [IESITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAMICHHBIX OLUTHOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIEHUBATh COOTBETCTBUE pe3yJbTaTa IEIH U YCIOBHUSIM, OOBSICHITH
MPUYUHBI TOCTHXKEHUSI WM HEIOCTHXKEHUSI PE3YyJbTaTOB JEATEIBHOCTH,
HAXOJIUTh OMIMOKY, TaBaTh OIIEHKY MPHUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIbTATDBI

OcBoenue yueOHOTo Kypca « Anrebpa u Hayajla MaTeMaTUueCKOT0 aHaJIN3a)
Ha YpOBHE CpeaHEero oOiiero oOpa3oBaHUs TOJDKHO OOECIeurBaTh JOCTHKEHUE
CIIEIYIOIIUX MPEMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:

10 KITACC

Yucsia ¥ BbIYMCICHUSA

OnepupoBaTh MOHATHSAMH: pPALUOHAIBHOE U JCHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAsI U JECSITUUHAs APOOb, TPOLIEHTHI.

BemonuaTe  apudmernueckue — omepauud € palMOHAIBHBIMM U
JEACTBUTEIbHBIMA YHCIIAMH.

BoinonusaTe npuOamkEHHbBIE BHIYUCICHUS, UCTIOIb3Ys MPaBUiIa OKPYTICHHUS,
JieNaTh MPUKUAKY U OLEHKY PE3yJIbTaTa BEIYMCICHUM.

OnepupoBaTh INMOHATUSMH: CTENEHb C LEJBIM IIOKa3aTelieM; CTaHAapTHas
dopMa 3amMcu JEHCTBUTENIBHOIO 4YMCIA, KOPEHb HATypaJbHOW CTEIEHU;
UCTIOJIb30BaTh MOJIXOSIIYI0 (POPMY 3aMmucy AEMCTBUTEIBHBIX YUCEN JIJISl PEIICHHS
IIPAKTUYECKUX 3a1a4 U NPEICTABICHUS JaHHbIX.

OnepupoBath NOHATHAMU: CUHYC, KOCHHYC ¥ TAHT'€HC IIPOM3BOJIBHOTO YTJIa;
UCIIOJIb30BAaTh 3aIIMCh IPOM3BOJIBHOTO yIila Uepe3 0OpaTHbIE TPUTOHOMETPUUYECKUE
byHKIMH.

YpaBHeHMs U HEPaBeHCTBA

OnepupoBaTh MNOHATHUSAMHU: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO; LIEJIOE,
palMOHAIBHOE, UPPALIMOHAIIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
YPaBHEHHUE;

BeimonusaTe nmpeoOpa3zoBaHUsl TPUTOHOMETPUYECKUX BBIPAXKEHUN W peliaTh
TPUTOHOMETPUYECKHUE YPABHEHUS.

BremonusaTe mpeoOpa3oBaHUs LEIBIX, PAIMOHANBHBIX U HMPPAIMOHATBHBIX
BBIDQXKEHUW M  pellaTb OCHOBHBIE THIIBI  LEJBIX, PAalMOHAIBHBIX U
UppalOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IprMeHATh ypaBHEHHS M HEPABEHCTBA JUISl PEIICHUS MATEMATUYECKUX 3a1a4
¥ 33724 U3 pa3INdHbIX 00JacTei HayKU U peaabHOU KU3HU.



MonenupoBaTh peajbHble CUTyallud Ha S3bIKE€ anreOpbl, COCTABIATH
BBIDAKECHMSI, YpPaBHEHMUS, HEPABEHCTBA IO YCIOBHMIO 3aJa4d, MCCIEI0BATh
MOCTPOEHHBIE MOJIEJIU C UCTIOJIb30BAaHUEM arrapaTa ajareOphl.

DOyHKUMU ¥ TpaPuKH

OnepupoBath MOHATUAMH: (PYHKIUS, CHOCOOBI 3alaHusi (PYHKIUHU, 00NACTb
OTIpEJICTICHUS] M MHOXKECTBO 3HaueHWM (PyHKIMU, Tpaduk (GYHKIUUA, B3aUMHO
oOpaTHbIe (PYHKIIHH.

OnepupoBarth MOHATUSAMU: YETHOCTH W HEYETHOCTh (DYHKIMH, HYIH
(YHKIUH, TIPOMEKYTKH 3HAKOIIOCTOSHCTBA.

Hcnonb3oBath rpa@uku QyHKIUHI AJ1s pEIICHHS] YPABHEHHIA.

CtpouTh M 4MTaTh TpadUKU JUHEHMHOW (PYHKIMH, KBaJApaTHUYHON (yHKLIHUH,
CTETIEHHOHN (PYHKIIMH C LEJIbIM TTOKa3aTEJIEM.

Hcnonp3oBate rpaduku (QYHKUMH Ui HCCIENOBAaHUS IPOLECCOB U
3aBUCHMOCTEN TpU PEHICHUM 3aJad U3 JPYIMX Y4YEOHBIX IIPEAMETOB U pEalbHON
KU3HU; BbIpaXkaTh POpMyJIaMU 3aBUCUMOCTH MEKIY BETUYMHAMHU.

Havana MmaTreMaTH4eCKOI0 aHAIH3a

OmnepupoBaTh NOHATUSAMM: TOCIEAOBATEIbLHOCTh, apupMeTHyeckass u
reoMeTpUYEeCcKasl IPOrpeccuu.

OmnepupoBaTh MNOHATHSAMH: OECKOHEYHO YOBIBAIOIIAs TI'€OMETpHUYECKas
nporpeccusi, cyMMa O€CKOHEUHO yOBIBAIOIIEH T€OMETPUUYECKOM MMPOTPECCHH.

3aaBaTh NOCIEAOBATEIBLHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcrmonb30BaTh CBOMCTBA MOCIEA0BATEIBHOCTEN U IPOTPECCUM IJIs PEILIEHUS
peanbHBIX 33]1a4 MPUKIAJTHOIO XapaKTepa.

MHo:kecTBa M JIOTMKA

OnepupoBath MOHATUAMH: MHOKECTBO, ONIEPALIMH HAJlT MHOKECTBAMH.

Hcnonb30BaTh  TEOPETUKO-MHOKECTBEHHBIM — anmapar Juisl  ONMCaHUs
pEaJIbHBIX MPOLIECCOB M SBJICHUN, MPU PELICHUH 3ahad M3 APYTUX YUYEOHBIX
IIPEIMETOB.

OnepupoBaTh  MOHATUAMM:  ONpPEACIIEHHE,  TEOpeMa,  CIEICTBHE,
JI0Ka3aTeJIbCTBO.

11 KJTACC

YucJia 1 BbIYUCIEHUA

OnepupoBaTh MOHATUSAMH: HATypaldbHOE, LEIOE€ YHCIO; HCIOJIb30BAThH
MPU3HAKHU JICTUMOCTH LIEJIBIX YHCEJI, Pa3JI0KEHUE YKCia Ha MMPOCThIE€ MHOKHUTEIIN
JUISL pELICHUS 3a]1a4.

OrnepupoBatTh MOHITUEM: CTETIEHD C PAllMOHATBLHBIM [TOKA3aTEIIEM.

OnepupoBaTh MOHATHAMHU: JIoTapudM YHUCIa, JECATUYHBIC M HATypaJibHBIC
JorapuMsl.



YpaBHeHUS U HEPABEHCTBA

[IpumeHsaTh CBOMCTBA CTENEHW i1 TpeoOpa3oBaHUS  BBIPAKECHHI;
ONEpPUPOBATh MOHATUAMH: IIOKA3aTEIbHOE YPAaBHEHHME M HEPABEHCTBO; pPEIIATh
OCHOBHBIE THUIIbI I0KA3aTEIbHbIX YPABHEHUN U HEPABEHCTB.

BoInonHAT  MpeoOpa3oBaHusl  BBIPAKEHUW, COAEpPKAIIMX  JIOrapuMsl;
OINEePUPOBATH NOHATUAMU: JIOTapUPMHUUECKOE YPaBHEHUE U HEPABEHCTBO; PEIIaTh
OCHOBHBIE TUIIBI JJOTApU(PMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB.

HaxoauTe pemenus npocTennx TPUroHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSIMU: CUCTEMA JMHEHMHBIX YPAaBHEHUW U €€ pEIICHUE;
HCIIOJIb30BaTh CUCTEMY JINHEMHBIX YPABHEHUH IS PELICHUS ITPAKTUYECKHUX 3a7ad.

Haxomute pemieHnss npoCTEUIINX CUCTEM M COBOKYIHOCTEH pPalOHAJIbHBIX
YPaBHEHUH U HEPABEHCTB.

MonenvpoBaTh peaibHblE CUTyalldd Ha S3bIKE€ auredpbl, COCTABIATH
BBIDAKCHMSI, YPABHEHUS, HEPABEHCTBA M CHCTEMBbI II0 YCIOBHIO 3aJa4H,
UCCIIEIOBATh MOCTPOCHHBIE MOJIETH C UCIIOJIb30BAHUEM alapara ajareopsl.

DyHKIUN U TPaPUKH

OnepupoBaTh MNOHATHSAMH: TEpHOAUYECKass  (PyHKIHS, MPOMEXKYTKU
MOHOTOHHOCTH ()YHKLUHH, TOYKHM OJKCTpeMyMa (yHKUMH, HauOojbliee U
HauMEHbIIEe 3HA4YCHMs (YHKLIMM Ha MPOMEKYTKE; HCIIONb30BaTh UX MAJIs
UCCIIeIOBaHMS (PYHKIINH, 3aIaHHOMN TpaQUKOM.

OmnepupoBaTh MOHATHSIMH: T'paUKU MMOKa3aTeNbHOM, JorapudMuyueckoil u
TPUTOHOMETPUUECKUX (PYHKIIMI; N300pakaTh UX HA KOOPAMHATHOM INIOCKOCTH U
UCIIOJIB30BaTh U1 PEILIECHUS YPAaBHEHUN U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHON IJIOCKOCTHU IpauKy JTUHEUHBIX YpaBHEHUN
Y WCTIOJIb30BaTh UX ISl PELICHUS] CUCTEMbI JIMHEWHBIX YPABHEHUM.

Wcnonp3oBaTh Tpadukn (QYHKIUHA IS HWCCICAOBAHUS IPOIECCOB M
3aBUCUMOCTEHN U3 APYTUX YUEOHBIX JUCIUILINH.

Hayana MmaTeMaTH4eCKOI0 aHAIH3A

OmnepupoBaTh MOHATUAMU: HETPEpbIBHASA (DYHKIUHMS; TPOU3BOIHAS (QYHKIIUY;
UCTIOJIb30BaTh T€OMETPUUYECKUN U (PUBNUECKUIN CMBICI MPOU3BOIHOMN ISl PELICHUS
3a/1a4.

Haxoauts npou3BOAHbIE 3JIEMEHTAPHBIX (YHKIUH, BBIYUCIATH TPOU3BOIHBIE
CYMMBI, IPOU3BEACHMS], YACTHOTO (DYHKLIUH.

Hcnonp30BaTh MPOM3BOIHYIO 7Sl HCCIEAOBAHUS (DYHKIIMA HA MOHOTOHHOCTb
¥ DKCTPEMYMBbI, IPUMEHATH PE3yJIbTAThl UCCIETOBAHUS K TOCTPOCHHUIO TPAa(PHUKOB.

Hcnonp30BaTh NMPOU3BOAHYIO Ul HAXOXKIACHUS HAWIY4IIEro PELICHUSA B
IIPUKJIAJIHBIX, B TOM YHUCJIE COLIMAIIbHO-DKOHOMUYECKUX, 3aa4ax.

OnepupoBaTh MOHATUSIMU: NEPBOOOpa3Has U  HHTErpaji; IMOHUMATh
TreOMEeTPHUECKU U (U3NUYECKUN CMBICT HHTETpaIa.



Haxonuth mepBooOpa3Hble 3JIEMEHTAPHBIX (DYHKIIMI; BBIUUCISATH WHTErpPaj
o ¢popmyne Hrtorona—JlerOnura.

Pemate mpuknagHbie 3a/add, B TOM YHCIE COIMAIBHO-IKOHOMHUYECKOTO U
(buU3NYECKOTO XapaKTepa, CPeICTBAMU MAaTEMaTHYECKOTO aHATN3A.



TEMATHYECKOE INTAHUPOBAHUE

10 KUIACC
KoanuecTBo yacos
Ne HaumeHnoBaHue pa3iesioB U TeM
Konrpoabubie = IIpakTHuc
n/n NPOorpamMMbI Bcero
padoThI padoThI
MHoecTBa palluOHAIBHBIX U
1 JICHCTBUTEIBHBIX yncen. PanmonanbHbie 14 1
YpaBHEHHUS U HEPABEHCTBA
) @ynkuun U rpapuku. CTeneHs ¢ HeIbIM 6
IIOKa3aTeleM
3 Apudmernueckuii KOpeHb N—O1 CTETICHH. 13 1
UppanmoHanbHble ypaBHEHUS! 1 HEPABEHCTBA
Dopmysl
4 TpuroHomerpun. Tpuronomerpudeckue 22
ypaBHEHUS
5 ITocnenoBaTeIbHOCTH U IPOTPECCUN 5
6 [ToBTOpeHwue, 0000IIeHIE, CUCTEMATU3AIIHS 3 i
3HAHUHN
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 3 0




11 KITIACC

KoaunuyecTBO 4acoB

Ne HaumeHnoBaHue pa3iesioB 4 TeM
KonTpoabuble | IIpakTuye
n/n NMPOorpamMMbI Bcero
padoThbI padoThI
Crenenb ¢ pallMOHAIBHBIM [TOKA3aTEJIEM.
1 [TokazarenbHast pynkuus. [TokazaTenbHbie 12 1
ypaBHEHUS U HEPaBEHCTBA
Jlorapudmuyeckast GyHKITHS.
2 JlorapudmMuyeckue ypaBHEHUS U 12
HEpPaBEHCTBA
Tpuronomerpudeckue GyHKIUN U X
3 rpaduku. TpuroHomeTpuyeckue 9 1
HEpPaBEHCTBA
4 [IpousBonnas. I[Ipumenenne nponu3BoOIHON 24
5 HuTerpan u ero npuMeHeHUs 9
6 Cucremsbl ypaBHEHUN 12 |
7 HarypainbHble U 1ienble yncia 6
g [ToBTOpenue, 006001IeHNE, CHCTEMATH3AIS 18 1
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 4 0




IHPOBEPAEMbBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUSA
OCHOBHOM OBPA30BATEJIbHOH IMTPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOCHUSI OCHOBHOM
NpoBepsIeMOro .
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeHero o61ero 00pa3zoBaHus
pe3yabrara
1 Hucna v BBIYUCIEHUSA
. OnepupoBath TMOHATUSAMH: PALUOHATBHOE U JACHUCTBUTEIBHOE YHUCIIO,
. OOBIKHOBEHHAS U JAECSITUYHAS APOOb, IPOIICHTHI
- BoimonusaTe  apudmMernyeckue omepanud € pPalMOHAIBHBIMH U
' JEHCTBUTEIHLHBIMHU YUCIIAMU
13 BreimonHsaTe  npuONMMKEHHBIE  BBIYMCICHUS,  WCIOJB3Yys  MpPaBHIIA
' OKpYTJICHUS, IeNaTh MPUKUAKY U OLIEHKY Pe3yJbTaTa BEIYUCICHHM
OnepupoBaTh MOHATHSIMH: CTEIIEHb C LI€JIbIM MTOKa3aTeNeM, CTaHIapTHAS
14 ¢dbopMa 3amucH JEHCTBUTEIHHOTO YHCIA, KOPCHb HATYpPAJIbHON CTEICHU
' WCIOJIb30BaTh MOIXOAIIYI0 (hOpMY 3aITUCH IEHCTBUTENBHBIX YHCET IS
pelieHus MPaKTUIECKUX 3a71a4 U MPECTABICHUS JaHHBIX
OnepupoBarh MOHATUAMM: CHUHYC, KOCUHYC W TaHT'€HC MPOU3BOJIBHOTO
1.5 yIjla; WUCIOJIb30BaTh 3allMCh MPOU3BOJBHOTO YIjla 4Yepe3 oOpaTHBIC
TPUTOHOMETPUYECKUE (PYHKIIHH
2 VYpaBHEHUs U HEPABEHCTBA
OnepupoBaTh NOHATUSIMH: TOKIECTBO, YpaBHEHUE, HEPABEHCTBO, 11€JI0€,
2.1 panroHaIbHOE, UppalMoOHaILHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPaBHEHUE
57 BoimonusaTe mpeoOpazoBaHUsT TPUTOHOMETPHUECKUX BBIPAKCHHA U
. periaTh TPUTOHOMETPUIECKUE YPABHEHUS
BoinonusaTe npeoOpa3zoBaHus LEIbIX, PAUOHATIBHBIX U UPPALMOHATBHBIX
23 BBID@XKEHU M peuaTh OCHOBHBIE THUIBI LENbIX, PAllMOHAIBHBIX U
HPpAIMOHATILHBIX YPAaBHEHUN U HEPABEHCTB
54 [IpuMeHATh ypaBHEHUSI U HEPABEHCTBA MJisl PEIICHUS MaTeMaTHUYECKHX

3aJ1a4 U 3a]a4 U3 pa3InuHbIX o0JacTel HAyKH U pealbHOM KU3HU




MonenupoBaTh peajbHble CUTyallUd Ha sI3bIKe alreOphl, COCTaBIATH

2.5 BBIpA)XEHUS, YpaBHEHHSI, HEPABEHCTBA 0 YCIOBHUIO 331a4H, UCCIIEI0BATh
MIOCTPOCHHBIE MOJIENN C MCIIOJIB30BAHUEM allIapara ajareopsl
3 OyHKIMU U TpaduKu
OmnepupoBaTh HOHATHAMM: (QYHKLIHMSA, CIOCOObI 3agaHus (YHKIMH,
3.1 o0JIacTh OmpeleNeHnss M MHOXECTBO 3HaueHW (QyHKIUH, Trpadux
(hyHKIMH, B3aMMHO oOpaTHbIC (PYHKITUN
19 OnepupoBaTh NOHATHAMM: YETHOCTh M HEUYETHOCTh (YHKLIMHU, HYJIU
' (GYHKINH, TPOMEXKYTKH 3HAKOITOCTOSTHCTBA
33 Hcnonb3oBate rpaduku GyHKIMNA A5 peIieHus] ypaBHEHHUHA
34 Crpoutb W uyMTaTh Trpadukd JMHEHHON (QyHKIMH, KBaJApaTUYHON
' (GYyHKINHU, CTENeHHOW (DYHKIMH C IIEJIBIM ITOKa3aTelieM
Hcnonp3oBate Tpapuku (QYHKIUH IS HCCIEJOBAHUS TPOLECCOB U
35 3aBUCUMOCTEH NpU peIleHUM 3a7ady U3 JAPYrHMX y4eOHbIX NpPEeAMETOB U
' peambHON  JKM3HHW, BBIpaXaTh (HOpMyJaMH  3aBUCUMOCTH  MEXITY
BEIMYMHAMU
4 Hauana maTemMaTuueckoro aHajinza
il OnepupoBaTh MOHATHUAMHU: HOCJIEIOBATENBHOCTh, apudMeTHuecKas |
. reoMeTpHYECKasi IPOTPECCHH
OnepupoBaTh NOHATUAMU: OECKOHEUHO YOBIBaroIias TeoMeTpudecKas
4.2 nporpeccusi, CyMMa OECKOHEYHO  yObIBamoIlell  IreoMeTpHuYecKon
IpOTpecCcuu
4.3 3ajaBaTh NOCIE0BATENBHOCTH PA3IMUYHBIMU CIIOCOOAMHU
44 Hcnonp3oBaTh CBOMCTBA IOCIEAOBATEIBHOCTEH W INPOIPECCHUU I
' peleHust peaabHbBIX 3a7a4 MPUKIaTHOTO XapaKTepa
5 MHoOkecTBa U JIOTHKA
5.1 OmnepupoBaTh NOHATHSIMH: MHOXECTBO, OTIEPAIINY HaJl MHOKECTBAMH
Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIH —ammapar il ONMUCAHUS
52 peanbHBIX MPOLIECCOB W SIBICHUM, NpU peIIeHUH 3ajad M3 Jpyrux
y4eOHBIX MPEIMETOB
53 OnepupoBaTh  TMOHATHUSMHU:  OIpENEIEHHE, TEOopeMa,  CIEJCTBHUE,

J0Ka3aTcJIbCTBO

11 KIIACC




Kon

MPOBePsSIEMOro
pe3yJabTara

1

IIpoBepsiemble nMpeaMeTHbIE Pe3yJbTAThI 0CBOCHHS OCHOBHOM
00pa3oBaTeILHON NPOrpaMMbl CpelHero 001ero 00pa3zoBaHus

Yyucia U BEIYUCIIEHUS

1.1

OHCpHpOBaTB IOHATHUAMU: HATypaJlbHOC, LEJI0C YHCIIO, HCIIOJIB30BAaTh
MNPU3HAKNU OCJIMMOCTU HCJbIX YHUCCII, PA3JIOKCHUC YHCJIa Ha MPOCTHIC

MHOXUTCIIN AJId PEIICHUA 3aa4

1.2

OHepI/IpOBaTB MMOHATHUEM: CTCIICHDb C pallMOHAJIbHBIM ITOKA3aTCJICEM

1.3

2.1

2.2

OnepupoBaTh  MOHATUSAMH: JlorapudM  4UCiIa, JECATHYHBIE U
HaTypaJbHbIE JOTaprUPMbI

YpaBHEHHUsI 1 HEpABEHCTBA

[IpuMeHATh CBOMCTBA CTENEHU M NpeoOpa3oBaHUS BBIPAKECHUI,
OIEpUPOBATh MOHATUAMU: MOKA3aTEIbHOE YPAaBHEHUE M HEPAaBEHCTBO;
peniaTb OCHOBHBIE THUIIBI I0KA3aTEJIbHBIX YPABHEHUI U HEPABEHCTB
BeimonuaTe npeoOpa3oBaHMsl BBIPAXEHUH, COAEPIKAIIUX JIorapu(Mbl;

OTIepPHPOBATH MOHATHAMU: JIOTapU(PMUIECKOE YpaBHEHHE U HEPABEHCTBO;

peuiaTb OCHOBHLIC TUIIBI J'IOFapI/I(bMI/I‘leCKI/IX ypaBHeHI/Iﬁ 1 HCPABCHCTB

23

Haxoautb PCUICHUA HpOCTCfIH.IPIX TPUT'OHOMCTPUYICCKUX HCPABCHCTB

24

OnepupoBaTb NOHATHUAMU: CHCTEMA JIMHEMHBIX YypaBHEHUH U €€
pELIeHUE; HMCIOIb30BaTh CHCTEMY JIMHEWHBIX YPaBHEHUU I PEIICHMS

MMPAKTUYCCKUX 3a1a1

2.5

2.6

Haxoautn pEeUICHUA HpOCT@ﬁH.IHX CHUCTEM n COBOKYHHOCTGIZ

palMOHAIBHBIX YPABHEHHUI U HEPABEHCTB

MopenvupoBaTh pealibHbIe CUTYyallMd Ha S3bIKE alreOpbl, COCTaBIATH
BBIPAXXEHHUsI, YPABHEHUS, HEPABEHCTBA U CHUCTEMBI IO YCJIOBHUIO 3aJa4yu
UCCJIEN0BATh IIOCTPOCHHBIE MOJEINM C HCIOJIB30BAaHUEM ammapara

anreopsl

®yHKUMU U TpaduKu

3.1

OnepupoBaTh TNOHATUSMU: TEpUOIUYECKass (QYHKIMS, TPOMEXYTKU
MOHOTOHHOCTH (DYHKLUHU, TOYKH IKCTpeMyMa (YHKUIUH, HauOOJbIIEe U
HauMeHbIllee 3HaYeHHs PYHKIUY Ha TPOMEKYTKE; UCIOIb30BaTh UX JJIS

uccienoBaHus QyHKIMH, 331aHHON TpapuKOM

3.2

OnepupoBaTh NOHATUAMHU: I'paUKU TOKA3aTEIbHOM, JIorapu(MUIecKoil u

TPUTOHOMETPUUYECKUX (PYHKUMHA; H300pakaTb HMX Ha KOOPAMHATHOM

o

[




IUIOCKOCTH U MCIIOJIb30BATh JJISl pELICHHs YPaBHEHU U HEPABEHCTB

N300paxarh Ha KOOPAMHATHOM TIJIOCKOCTH TpaduKd JHMHEWHBIX

33 YpPaBHEHHUH M HCIIOJIb30BATh HUX U1 DPELIEHUS CHUCTEMBbl JMHEWHBIX
ypaBHEHUH
y Hcnonb3oBath rpaduku GYHKUMH JUIsI UCCIEAOBAaHMS IPOLECCOB U
. 3aBHCUMOCTEH U3 JPyTruX y4eOHBIX AUCIHUILIIH
4 Havana maremaTdeckoro anaimsa
OnepupoBaTh MNOHATHUSAMH: HENpepbiBHAS (QYHKIMSA, TMPOU3BOAHAS
4.1 (GYHKIIMM, HWCIOJIb30BaTh T'C€OMETPUYECKHMA H  (HU3UYECKUN  CMBICI
IIPOM3BOJHOMN JJIs pEeLIeHUs 3a1a4
4o HaxonuTh  NpoOM3BOAHBIE  BJIEMEHTAapHBIX  (DYHKIUH,  BBIYMCIATH
' MPOM3BOIHBIE CYMMBI, IPOU3BECHHS, YACTHOTO (PYHKIUI
Hcnonp30BaTh  TPOM3BOAHYIO U HWCCIENOBaHUA  (YHKIUM Ha
4.3 MOHOTOHHOCTb M 9KCTPEMYMBI, IPUMEHSATH PE3YJIbTAThl UCCIIEIOBAHMS K
MIOCTPOCHUIO IpapuKOB
44 Hcnonp30BaTh NPOU3BOAHYIO U1 HAX0XK/IECHNS HAWIYUILIEro peleHus B
' IIPUKJIAJHBIX, B TOM YHCJIE COLIMAIbHO-ODKOHOMHUUYECKHUX, 3a1a4ax
45 OnepupoBaTh MOHATUAMU: MEpBOOOpa3Hasi W HUHTErpaji; IOHUMATh
. TeOMETPHUYECKUI U (PU3NIECKUI CMBICT HHTETpasia
46 Haxoauts nepBooOpa3Hble 3JIEMEHTapHbIX (YHKIMH, BBIYUCIATH
' uHTerpain no ¢popmyine Hetorona — Jlelioauna
47 Pemarsb npukiaaHele 3a/1a4u, B TOM YUCIIE€ COLIMATIBbHO-I)KOHOMUYECKOTO

u (I)I/I3I/IIIGCKOFO XapakTepa, CpeaACTBaAMM MAaTEMATHIYCCKOI'O aHaIn3a




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KITACC

HpOBepHeMblﬁ IJIEMEHT COACPKaHUA

Koxa
1 Yucna 1 BBIYUCICHUS
Pammonanbueie  ymucna. OOBIKHOBEHHbIE M JIECSATUYHBIE JAPOOH, IPOIEHTHI,
OCCKOHEYHBIC  TepuoAuvecKkue  npodu.  ApudmeTudyeckue  omepamuua ¢
1.1 palMOHAIBHBIMU YHCIAMM, IpeoOpa3oBaHUsl YUCIOBBIX BbIpakeHUU. [IpumeHeHue
NpoOeil U MPOLEHTOB JUIsl PEUIeHUs NPUKIATHBIX 3a7ad W3 Pa3IUYHBIX OTpacieil
3HaHUU U PEATbHOM )KU3HU
JelictBuTenpbHble  4YMCla.  PalMOHaNbHBIE W HUPPALMOHAIBHBIE  YHCIIA.
1.2 Apudmernueckue omnepauMu C JACHCTBUTEIbHBIMM 4YuciIaMu. [IpuOmmkéHHbIE
BBIUMCJIEHUS], ITPABUIIA OKPYTJICHUS, TPUKUIKA U OLIEHKA PE3yJIbTaTa BHIYUCICHUM
Crenenp ¢ mensiM mokasaresnieM. CraHaapTHas Gopma 3amucu J€HCTBUTEIBHOTO
1.3 yucia. Mcnonp3oBaHue mnoaxofsiied (GopMbl 3amucu JAEHCTBUTENbHBIX YUCEN IS
pelIeHNs IPaKTUYECKUX 3aad U MPECTABIECHUS JaHHbBIX
14 ApudpmeTnueckuil KOpeHb HaTypajbHOM cTemneHu. JeHcTBus ¢ apupMeTHYeCKUMU
. KOPHSIMM HaTypaJbHON CTETIEHU
s CuHyC, KOCHMHYC UM TaHI€HC 4YHUCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YNCIOBOIO apryMeHTa
2 YpaBHEHMSI U HEPABEHCTBA
2.1 ToxnecTBa U TOXKIECTBEHHbIE TPe0Opa30BaHUs
27 [TpeoGpa3oBanue TPUTOHOMETPUYECKUX BBIPAKCHUI. OcHoBHbIE
' TPUTOHOMETpUUYECKUE (POPMYJIBI
53 VYpaBHeHHe, KOpeHb ypaBHeHHsA. HepaBeHCTBO, pellleHue HepaBeHCTBA. Metop
' MHTEPBAJIOB
2.4 Pemenue nenbix 1 JpoOHO-pallMOHANBHBIX YPAaBHEHUI U HEPABEHCTB
2.5 Pemenune nppanroHanbHbIX ypaBHEHUI 1 HEPABEHCTB
2.6 Pemrenne TpUroHOMETPUYECKUX YPABHEHUI
57 [IpuMmeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUIO MaTeMaTUUECKHX 3ajay U 3a7a4

H3 pa3JIMYHbIX oOmacteit HAayKH U peaanoﬁ KHU3HHU




3 OyHKIMU U Tpaduku
11 Oynknus, crnocoObl 3agaHus ¢yHkuuu. ['paduk ¢ynknuu. B3aumuHO oOpaTHBIC
' byHKITUN
312 OO6nactp ompenereHUss W MHOXKECTBO 3HaueHWi ¢yHkumu. Hymm dyHkmmm.
. [TpoMexyTKkH 3HAKOMOCTOSHCTBA. UETHBIE 1 HEUETHBIE (PYHKIIMH
13 CrenenHas (GyHKUUS C HaTypaJibHBIM M LE€NbIM IOKa3areneMm. EE cBoiicTBa u
' rpaduk. CBoiicTBa U TpaduK KOPHSI 71-0i CTETICHH
14 TpuronomeTpudeckasi OKpY>KHOCTb, OINPEACICHHE TPUTOHOMETPUUICCKUX (YHKIUI
' YHCIIOBOTO apryMeHTa
4 Hauana matemaTudeckoro anaimsa
41 [locnenoBarenbHOCTH, CHOCOOBI 3aJaHUsl MOCIEAOBaTENbHOCTEH. MOHOTOHHBIE
' MOCIe0BAaTEeIbHOCTH
ApudmeTrnueckas U TeoMeTpuyeckas mporpeccuu. beckoHeyHO yObIBaroImias
42 reomerpuueckasi nporpeccus. CymMma OECKOHEYHO yOBIBAIOIIEH TeOMETpPHUYECKON
. nporpeccur. dopmysa CIOXHBIX TMPOLEHTOB. Mcmonp30BaHUE MNPOTPECCUU MAJs
pelIeH st peaabHbIX 3a7a4 MPUKIaTHOTO XapaKTepa
5 MHokecTBa 1 JOTHKa
MHoxecTBO, omepanuu Haja MHOxecTBamu. Jluarpammbel Oinepa — Benna.
5.1 [IpuMmeHeHrne TEeOpPEeTUKO-MHOXKECTBEHHOTO ammapara i OMHCAHMS peallbHBIX
MIPOIIECCOB U SIBJICHUM, TIPH PEIICHUH 33724 U3 APYTUX YICOHBIX IPESIMETOB
5.2 Omnpenenenue, Teopema, CIeICTBUE, 10KA3aTEIbCTBO
11 KJIIACC
Kon ITpoBepsiemMblii 3JIeMEHT COACPKAHUS
1 Yucna v BEIYUCIIEHUSA
1.1 HarypanbHsle u nenbie yncina. IIpu3Haku 1eIMMOCTH LEIIbIX YUCEN
1.2 Crenenb ¢ palnoHaNIbHBIM MOKa3aTesneM. CBONCTBA CTENEHU
1.3 Jlorapudm yucna. JlecaTuyHbie U HaTypaIbHBIE JIOTAPUPMBI
2 YpaBHEHUS U HEPABEHCTBA
2.1 [IpeoOpa3oBaHue BhIpaXKEHUH, COIEPKAILUX JOraprUPpMbI
25 [IpeobpazoBaHue BBIpAKEHHIA, COJIEPKAIINX CTETICHU C PAllMOHATLHBIM
. MOKa3areiem




23

[Ipumepsl TPUTOHOMETPUUYECKHUX HEPABEHCTB

2.4 [TokazarenbHbIe ypaBHEHUS U HEPABEHCTBA
2.5 JlorapudmMuueckne ypaBHEHUS U HEPAaBEHCTBA
Y Cucrembl JHMHEHHBIX ypaBHEHUH. PelleHne MNpUKIAIHBIX 3a7ad C I[IOMOIIbIO
. CUCTEMBI JINHEWHBIX YPABHEHUI
2.7 CucremMbl U COBOKYITHOCTH PAaLlMOHAJIBHBIX YPABHEHUI U HEPABEHCTB
53 [IpuMeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEUICHUIO MATEMAaTUYECKUX 3aJa4
' ¥ 33/1a4 U3 Pa3JIMYHbIX 00JIACTEeH HAYKU U pealbHOU )KU3HU
3 @OyHKIMH U rpaduku
Oynkius. Ilepuognueckue ¢yHkuuu. I[IpoMeXyTKM MOHOTOHHOCTH (DYHKITHH.
3.1 MaxkcuMymMbl U MUHUMYMBI QyHKUuH. HaunGosbliee M HauMeHbllee 3HAYCHHE
(GYHKIMU Ha TPOMEKYTKE
3.2 Tpuronomerpuueckue GpyHKIIUH, UX CBOWCTBA U TpapUKU
33 [Toka3zarenbHas u norapupmMudeckas GyHKINHU, UX CBOMCTBA U rpaduKu
3.4 Hcnons3oBanue rpadukoB GyHKIUI 715 pelIeHUs YPaBHEHUN U IMHEHHBIX CHCTEM
Hcnonb3oBanue rpadukoB  (yHKIMA A8 HCCIENOBaHMS  MPOLECCOB U
3.5 3aBUCHUMOCTEHM, KOTOpbIE€ BO3HUKAIOT IpPHU PELIEHUU 3aJad U3 JIPYruX Y4eOHbIX
IIPEIMETOB U PEAIBHOU KU3HU
4 Hayana matematndyeckoro aHanusa
4.1 HenpepsiBHble GpyHKIIMN. MeToa HHTEPBAJIOB JUIsl PELLICHUS HEPABEHCTB
4.2 ITpousBonHas GpyHkuu. ['eomeTprueckuii 1 GU3NIECKUI CMBICT POU3BOAHOM
43 ITpousBonHble 31eMeHTapHbIX (yHKIMA. DopMybl HaXOXKIEHHS MTPOU3BOIHON
. CYMMBI, IPOU3BEACHUS U YACTHOTO (PYHKIIUM
[IpumeHeHHe TNPOU3BOAHOM K HCCIENOBaHUIO (YHKIMA Ha MOHOTOHHOCTh U
4.4 sKcTpeMyMbl. HaxoskieHne HamOOJNBIIEro M HAMMEHBIIETO 3HAYeHUS (YHKIUUA Ha
OTpE3Ke
[IpumeneHne Npou3BOAHON AJI HAX0XKIEHUS HAaWIy4IlIEero peuIeH sl B IPUKIIaJIHbIX
4.5 3aja4yax, s ONpeAeNieHUus CKOPOCTH Ipolecca, 3aJaHHOro (opMmyson wiu
rpaduxoM
4.6 IlepBooOpaznas. Tabmauia nepBooOpa3HbIX
47 WuTterpai, ero reoMmeTpudeckuii 1 pusnyeckuii cMbIci. Beruncinenue uHTerpaa no

dhopmyne Hetotona — JleliOnuma




HPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUSA K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbLHON
HPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBepseMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBaHNS K MPeIMETHBIM Pe3yJIbTATAM OCBOEHUSI
OCHOBHOIi 00pa3oBaTe/ILHON MPOrPaMMBbI CPeTHETr0 00IEero
o0pa3oBanus

Bnagenne meromamMM J10Ka3aTelbCTB, alrOPUTMaMHU pELICHUs 3ajady;
yMeHue (opMyIupoBaTh W ONEPUPOBATh IOHATHAMM: OIpEJCIICHHE,
aKCUOMa, TeopeMma, CIEACTBUE, CBONCTBO, IPU3HAK, J0Ka3aTENbCTBO,
pPaBHOCHJIbHBIE ()OPMYJIUPOBKU; IPUMEHSTh UX; YMEHUE (POPMYJINPOBATH
o0paTHO€ U NIPOTHBOIOJIOKHOE YTBEP)KJIEHUE, MPUBOJUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIOJIB30BaTh METOJ MaTeMaTHUeCKOW WHIYKIHH;
IIPOBOJUTH  JIOKA3aTElbHBIE PACCYXAECHUS [pU PEIICHUU 3aj]ad,
OLIEHUBAaTh  JIOTMYECKYIO  HPaBWIBHOCTb  PACCYXKACHUH;  yMEHHE
OIEpUpPOBaTh MOHATUSMHU: MHOXECTBO, IMOJAMHOXECTBO, ONEpallMU Haj
MHOXECTBaMH; YMEHHE HCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmnapar AJisl OMCaHUs PeabHbIX MPOLIECCOB U SIBICHUN U NPU PELICHUU
3ajja4y, B TOM 4HCJIE€ W3 JPYyrUX Y4eOHbIX IPEAMETOB; YMEHHE
OIepupoOBaTh MOHATUSAMU: Tpad, CBA3HBIN rpad, nepeBo, LUKI, rpad Ha

IUIOCKOCTH; YMEHME 3a/laBaTb W ONKCHIBaTh TIpadbl PpazIMYHBIMU

croco6aMu; NCIOJIb30BaTh Ipadbl P PEIICHUHN 3a1a4

YMeHue onepupoBaTh HNOHATHSAMM: HATypaJbHOE YUCIIO, LEJIOE 4YUCIIO,
CTETIEeHb C LIeJIbIM [T0Ka3aTeeM, KOpeHb HaTypajbHON CTENEHH, CTETIEHb

C paluoHaJbHBIM  TIOKa3aTeleM, CTeNeHb C  JIEHCTBUTEIIbHBIM
nokaszaresiaeM, JIorapupM 4YHCIa, CHUHYC, KOCHMHYC M  TaHI€HC
IIPOM3BOJIBHOIO YHCJA, OCTAaTOK II0 MOJIYJIIO, PalMOHAIBHOE YHCIIO,
UppAalMOHAJIbHOE  YWUCJIO,  MHOXKECTBA  HATypaJbHBIX,  LEJNbIX,
palOHAIbHBIX, JECHCTBUTENBHBIX YHCEN, YMEHHE HCII0JIb30BaTh
MPU3HAKU JI€IMMOCTH, HAaUMEHBIIMA OOIIMI JenuTeNnb U HauMEHbLIee
o01iee KpaTtHoe, anropuT™ EBKinia npu perieHun 3a/1a4; 3HaKOMCTBO C

pasIMYHBIMM ~ TO3ULUOHHBIMM ~ CHUCTEMaMHM  CUUCIICHMs;  yMEHHE
BBINOJIHATH BBIUMCIIEHUE 3HAUYEHUH U NpeoOpa3oBaHUsl BBIPAKEHUHA CO
CTENEeHSIMH W Jiorapudpmamu, npeodpazoBaHusi IpOOHO-pAllMOHATBHBIX

BLIan(eHHﬁ; YMCHHUEC ONCPUPOBATH IMOHATHAMHA: IMOCJICIAOBATCIBHOCTD,




apupmMeTHyecKas nporpeccus, reoMeTpryecKas nporpeccus,
OeckOHeYHO yObIBaroIasi TeOMETpHuYecKass Mporpeccusi; yMeHue
3a7laBaTh MOCJIEJ0BATEIBHOCTH, B TOM YHCJIE C TIOMOLIbIO PEKYPPEHTHBIX
dopMyn; yMeHHE ONepupoBaTh MOHATHUSMHU: KOMIUIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YHCIIA, MOAYJb U apIyMEHT KOMILJIEKCHOTO
yuciaa, ¢opmMa 3alucH  KOMIUIEKCHBIX ducell  (TeoMeTpudeckas,
TPUrOHOMETpUYECKass U  anreOpauyeckas)); yMeTb IPOU3BOJUTH
apu(MeTHYECKUe NEHCTBUS C KOMIUICKCHBIMH YHCIIAaMH; TNPHBOIHUTH
IOpUMEpPbl  UCHOJNb30BaHUS  KOMIUIEKCHBIX  YHMCEN;  ONEepHpOBATh
HNOHATUAMM:  MaTpuma 2x2 u  3x3, omnpenenurenb  MaTpUIBL,

FCOMeTpI/ILIeCKI/Iﬁ CMBICJT OIIPEACTIUTEIIA

VYMeHue onepupoBaTh MOHATUSAMU: PAalMOHAIBHBIE, MPPAalMOHAJIBHEIC,
NoKa3aTebHbIe, CTENEHHbIE, JIorapu()MUUEeCKUe, TPUTOHOMETPUIECKHE
YpPaBHEHHs U HEPAaBEHCTBA, MX CUCTEMBI; YMEHHME OIEPUPOBATH
NOHSATHSMH: TOXJIECTBO, TOXKIAECTBEHHOE IpeoOpa3oBaHue, ypaBHEHHE,
HEPAaBEHCTBO, CHCTEMa YPaBHEHUH M HEPABEHCTB, PABHOCUIIBHOCTH
YpPaBHEHUH, HEPABEHCTB M CHUCTEM; YMEHHME pEIlaTh YypaBHEHMUS,
HEPAaBEHCTBA M CHUCTEMBI C IOMOIIBIO DPA3JIMYHBIX NPUEMOB; pEIIAThH
YPaBHEHUs, HEPAaBEHCTBA M CHCTEMBl C IIapaMETPOM; IPUMEHSATH
YPaBHEHHUs, HEPABEHCTBA, UX CHUCTEMBI AJI PEUICHHsS MaTEMaTHYECKHX

3a]a4 U 3a]a4 U3 pa3IMuHbIX o01acTell HAyKU U PealbHOM KU3HU

YMeHue onepupoBaTh MNOHATUAMU: (YHKUUSA, YETHOCTh (PYHKIMH,
HNEPUOTUYHOCTh (PYHKIUH, OFPaHUYEHHOCTh (DYHKIMH, MOHOTOHHOCTb
byHKINH, SKCTpeMyM (QYHKIMH, HANOOJIbIlIee U HAMMEHBIIIee 3HAUCHHS
(GYHKIMU Ha IPOMEXKYTKe, HeTpepbIBHAs (GYHKIIMSA, ACHMITOTHI Tpaduka
(byHKIMY, IepBast ¥ BTOpas MPOU3BOIHAS (PYHKITUH, TEOMETPHUECKUI U
¢u3uueckuil CMBICT TPOU3BOJHOM, NepBOOOpa3Has, OIpeaeTIEHHbII
MHTETpaI, yMEHUE HaXOIUTh ACHUMITOTHI rpaduka (QyHKIUH;, yMEHHUE
BBIYUCIIATh  MPOU3BOAHBIE CYMMBI, I[POU3BEACHHUS, YAaCTHOIO H
KOMIIO3UIMK (YHKIMH, HAXOAWUTh ypaBHEHHE KacaTelabHOH K Ipauky
(GYHKLIMU; YMEHHE HAaXOAMUTh NPOU3BOAHBIE JIEMEHTApHBIX (DYHKIIHIA;
YMEHHE HCMOJIb30BaTh IPOU3BOJHYIO Ul HCCIeAOBaHUA (GYHKIH,
HAXOJIUTh HAWOOJbIINE M HAaUMEHbIIWE 3HAYCHUS (PYHKUUH; CTPOUTH
rpauk MHOTOYJICHOB C MCIIOJIb30BAaHMEM afmapaTa MaTeMaTH4eCKOIro
aHajau3a; [PUMEHATh IPOU3BOJHYIO [UIS HAXOXKIACHUS HAMWIIy4Ilero

pe€mi€HusA B IMPUKIAIHBIX, B TOM YHUCJIC COUHAJIBHO-DKOHOMHYCCKUX U




(bu3HYecKuX 3a7a9ax; HaXOIUTh TJIOMATH U O0BEMBI PUTYP C TIOMOIIBIO
HUHTCrpaa, NpUBOAUTL MNPUMCPBI MAaTECMATUYCCKOTO MOJCIHNPOBAHUA C

noMouIbio AU pepeHnanbHbIX YpaBHEHUN

YMeHue omnepupoBaTh TOHATHUSAMU: Tpaduk (yHKIHH, OOpaTHas
byHKIMsA, KOMIO3ULUS (DYHKIUH, JTUHEHHas (QYHKUIUS, KBaapaTHUHAS
byHKIHS, paroHaibHas byHKIHS, CTeTeHHas byHKIHS,
TpuroHomerpudeckne  (GyHKIUH, O0OpaTHBIE  TPUTOHOMETPUYECKHE
byHKIMKA, TIOKa3aTeNbHas | Jorapudmuueckas GyHKIUHA, YMEHHE
CTpOUTH TpaUKU H3YUYCHHBIX (PYHKIHH, BBIMOIHATH MPeoOpa3oBaHMUS
rpadukoB QyHKIUH, UCTIONB30BATh IPpadUKH ISl U3yUEHHS MPOIIECCOB U
3aBUCUMOCTEH, NMPH PELICHUU 3a/a4 U3 JPYT'HX y4eOHBIX NPEeIMETOB H
3a]a4 U3 pealibHOM KU3HU; BBIpaXKaTh POpMyTIaMH 3aBUCUMOCTH MEXTY

BeJIMYMHAMH; UCIIOJIb30BaTh CBOiicTBa W rpadukm QyHKOMA s
pelleHus: ypaBHEHUH, HEpaBEHCTB U 3a/1a4 ¢ MapaMeTpamu; H300pakaTh

Ha KOOpPAMHATHOW IIJIOCKOCTM MHOXECTBA PpELICHUH YpPaBHEHMI,

HCPABCHCTB U UX CUCTCM

VYMeHue pemaTb TEKCTOBbIE 3aJayM Pa3HbIX THUIIOB (B TOM 4HCIIE Ha
IIPOLIEHTHI, I0JIM U YaCTH, HAa JIBUKEHHE, pabOTy, CTOMMOCTb TOBAPOB U

YCIIyT, HAJIOTH, 3a/1a4M U3 00JIACTH yNPaBJIECHUS JTUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJIATh BBIPAKEHUS, YPABHEHMs, HEPABEHCTBA M HX
CHUCTEMBI II0 YCIIOBUIO 3aJadyd, MCCIEI0BAThb IOJy4YEHHOE DEIICHHE U
OLICHMBATh MPABJIONOAOOHOCTh pPE3yJbTAaTOB; YMEHHE MOJEIUPOBAThH
peanbHble CUTyallMd HA SA3BIKE MATEMAaTUKU; COCTABIIATH BBIPAXKEHUS,
YPaBHEHUs, HEPaBEHCTBA M HX CHUCTEMBbI [0 YCIOBHIO 3aJa4H,
UCCJIEN0BATh IIOCTPOCHHBIE MOJEIM C HCIOJB30BAHUEM amrapara

anredpbl, UHTEPIIPETUPOBATH MOJYYEHHBIN pe3yIbTaT

YMeHue onepupoBaTh MOHATUAMU: CpeIHee apupMETHIECKOe, MeIMaHa,
HauOoNblllee W  HauMEHbIllee 3HA4YeHMs, pa3Max, JUCHEepCHus,
CTaHJApTHOE OTKJIOHEHHE YHUCIOBOIO Habopa; yMEHHE U3BJIEKaTh,
MHTEPIPETUpPOBaTh MH(OPMALMIO, MPEJCTABICHHYI0 B TaOiuIax, Ha
quarpaMmmax, rpadukax, OTpakarollyto CBOWCTBA peabHBIX MTPOLECCOB U
SBJICHUH; MPEICTABIATH HHPOPMAIUIO C IIOMOILBIO TaOJIUIL U THarpaMM;
UCCIIE0BATh CTAaTUCTUYECKUE JAHHBIE, B TOM YHCIIE C IPUMEHEHUEM
rpaguyeckux METOJOB M  JJIEKTPOHHBIX  CPEICTB; Trpauuecku

ucciacaoBarb COBMCECTHBIC Ha6JIIOIICHI/I}I C I[OMOUIBIO  JUarpamMm

pacceuBaHys U IMHEHHON perpeccuun




YMeHue omnepupoBaTh MOHATHAMU: CIyYalHBIM ONBIT M CIy4ailHOE
coOBbITHE, BEPOSTHOCTH CIIY4alHOTO COOBITHS; YMEHHE BBIYHCISATH
BEPOSITHOCTh C HCIIOJIB30BAaHUEM TpaUUECKUX METOJIOB;, MPUMEHSTH
(GOpMyIIBI CIOXKEHUS U YMHOXXCHHSI BEPOSATHOCTEH, (POpMyIy MOIHOM
BeposTHOCTH, (hopmyiry bepHynu, koMmOMHATOpHBIE (PaKThl U POPMYIIBL;
OIICHUBATh BEPOSTHOCTH pEATbHBIX COOBITUH; yMEHHE OIEepPUPOBATH
NOHSATHSMH: CIIydaiiHas BEJWYHMHA, PACIpPElEICHUE BEPOSTHOCTEH,
MaTEeMaTHYECKOE OXKUIAHHWE, IUCIEPCUS M CTAaHIAPTHOE OTKIOHCHHE
CIIy4allHOW  BEJMYWHBI, (QYHKIHUW pACIpENeieHUusT W  IUIOTHOCTH
PaBHOMEpPHOTO, TOKA3aTeIbHOTO W HOPMAJBHOTO pAaCHpeieTICHHA;
YMEHHE WCIIOJIb30BaTh CBOWCTBA WM3YYCHHBIX PACHPEICICHUH JUIs
peIIeHUsT 3a7av;, 3HAKOMCTBO C TIOHSATHSMH: 3aKOH OOJBIIMX YHCEN,
METO/BI BBIOOPOYHBIX HCCIICAOBAHUI, YMEHHE IPHBOAHUTH MPUMEPHI
MIPOSIBIICHUS 3aKOHA OOJBIIUX YHUCENl B MPUPOAHBIX W OOIIECTBEHHBIX
SIBJICHHUSX; YMCHHE ONIEPUPOBATH MOHATHSIMHU: COYETAaHHUE, TIEPECTAHOBKA,
YHUCII0 COYCTAHWM, YHCIO TIePEeCTaHOBOK, OWMHOM HbIOTOHA; ymeHHe
NPUMEHITh KOMOUHATOPHBIC (DAKThI U PACCYXKICHUS [T PELICHUS 3a/1ay;
OIICHUBATH BEPOSITHOCTH peaTbHBIX COOBITHIA; COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIPCTUPOBATDH HOJ'Iy‘IGHHLIfI pe3yjbTart

VYMeHue onepupoBaTh IOHATUSAMHU: TOYKA, MpsAMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jy4, BEJIMYMHA YyIJa, IUIOCKUH yroi,
JBYTPaHHBIA yToJ, TPEXTPAHHBIA YroJ, CKpELIMBAIOLIUECS IMpsMBbIE,
NapajuIeIbHOCTh M MEPHEHIUKYISIPHOCTh MPSIMBIX U TUIOCKOCTEH, Yroj
MEXIY NPSAMBIMHU, Yol MEXIy HpSAMOM M IUIOCKOCTBIO, YTOJI MEXIy
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE MEXKIY
HOPSMBIMH, PACCTOSTHUE MEXY IUIOCKOCTSIMH; YMEHHE UCII0JIb30BaTh MIPH
pelieHny 3a7iad U3yueHHble (aKThl U TEOPEMbI IJIAHUMETPUHU; YMEHUE
OLIEHUBATh pa3Mepbl OOBEKTOB  OKPY)KAIOLIET0 MHpa; CTPOUTH
MaTeMaTUYeCKUe MOJENU C TOMOIIBI0 T'€OMETPUYECKUX TOHATHH U

BCJIIMYHMH, pCIIaTh CBA3AHHBIC C HUMU MMPAKTUYCCKUC 3ala4n
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YMeHue omnepupoBaTh MOHATHUSAMU: IUIOMIAAL (QUTYpPHI, 00BEM (QUTYpHI,
MHOI'OI'paHHUK, HpaBHJ’IBHBIfI MHOI'OI'paHHUK, CCYCHHWEC MHOT'OI'paHHUKA,
KyO, Tapajuielienure]l, Npu3Ma, NHpamMuaa, (urypa M TOBEPXHOCTh
BpalleHus], MWINHIpP, KOHYC, map, cdepa, miomaas chepsl, TIONaIb
MOBEPXHOCTU THUPAMUIBI, MPU3MBI, KOHYyca, IMIMHIApPA, 00BEM Kybda,

MNPAMOYTOJIBHOI'O IapajiiCICnvIicaa, MIUpaMHubl, HIPU3MbI, HOUWJIWHIpPA,




KOHyCa, Iapa, pa3BEpTKa MOBEPXHOCTH, CEYEHUS KOHyca W LWIMHAPA,
napajuleJbHble OCH WM OCHOBAHMIO, CEYEHME 1Iapa, IUIOCKOCTb,
Kacaromasicss cdepbl, LUIUHApPA, KOHYCAa; YMEHHE CTPOUTHh CEYCHHE
MHOTOTpaHHHMKA, M300pa)kaTb MHOTOTPAHHUKH, PUTYPHI U TIOBEPXHOCTH
BpalICHUs, UX CEYEHUsI, B TOM YUCJIE C TOMOUIBIO 3JIEKTPOHHBIX CPEJICTB;

YMEHHE MPUMEHATh CBOHCTBA F€OMETPUUECKUX (DUTYD, CAMOCTOSTENEHO

dbopMynMpoBaTh OonpeesieHus: H3yd4aeMbIX GUTYp, BHLABUTATh THUIIOTE3bI

O CBOWCTBaxX M NpPHU3HAKAX T'€OMETPUUYECKHX (PUTyp, 0OOCHOBHIBATH WIIY
onpoBepraThb HX; yMEHHE NpPOBOAUTH Kiaccudukanuio Quryp mo
Pa3IMYHBIM TPU3HAKAM, BBIIOJHATH HEOOXOIUMBIE JOTOJTHUTEIBHBIC

MOCTPOCHHUS

11
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YMeHue omnepupoBaTh NOHATHUSMHU: JIBIDKEHHE B  IPOCTPAHCTBE,
napajuIeTbHBIA TIEPEHOC, CUMMETPHUSI Ha TUIOCKOCTH U B NPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHue moa00UsA, MOMOOHBIE QUIYpHI; yMEHHE
pacro3HaBaTh paBHBIE W TOMO0OHBIE (DUTYPBI, B TOM YHUCIIE B MPHUPOJC,
UCKYCCTBE, apXUTEKType; HCIIOJIb30BaTh T'€OMETPUYECKUE OTHOIICHUS
IpH PEIICHWH 3a7ad9; HaXOIUTh T€OMETPUYCCKHE BEIUYHMHBI (ITHHA,
yroj, IUIOMAAb, OOBEM) MPH pPEUICHUH 3ala4 W3 APYTruX Y4YeOHBIX
MPEIMETOB U U3 PEATHHOM KU3HU; YMCHHE BBIYHCIISITE TEOMETPUICCKHEC

BEJIMYMHBI (JUTMHA, YTOJ, IUION[a]b, OOBEM, TUIOMIAJb TOBEPXHOCTH),
UCIIONIB3YSl M3y4YeHHBIC (OPMYJBI U METOJBI, B TOM YHCJIE: ILIOMAIb

MOBEPXHOCTU TMUPAMUJIbBI, TPU3MBI, KOHYCa, HWIMHIPA, TUIOMAIb ChepE
00béM Ky0a, MPSAMOYTOJIBHOTO MapajuIeNeNuIe1a, MTUPAMHUIbBI, TTPU3MBI,
WIMHAPA, KOHyCa, Iapa; YMCHHE HAaXOJIUTh OTHOIICHHE OO0BEMOB

1o100HBIX (pUryp

YMeHue onepupoBaTh MOHATHAMU: MPSIMOYTOJIbHAS CHCTeMa KOOPAMHAT,
BEKTOpP, KOOPAMHATHI TOUYKH, KOOPJAMHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEICHUE BEKTOpAa Ha YHUCIO, PA3JIOKEHHE BeKTopa Imo 0asucy,
CKaJsIpHOE TPOU3BENICHUE, BEKTOPHOE MPOU3BEACHHE, YION MEXIY
BEKTOPAMHU; YMEHHE HCIOJIb30BaTh BEKTOPHBIN U KOOPAMHATHBIN METOA
JUTSL  peUIeHHs] TEOMETPUYECKHX 3aJad H 3a7ad JpYrux Y4eOHBIX

IIPEMETOB
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YMenue BBI6I/IpaTL MOAXOAAIIMH MeTod s peuicHud 3a4aydu;
INOHMMAHHUE 3HAYUMOCTH MATCMATUKHW B M3YUCHHUH IIPUPOJHBIX H

06H_ICCTBCHHBIX mnmponeccoB " HBJ'ICHPIﬁ; YMCHHEC  paCIlO3HABATH

IMMPOSABJICHNE 3aKOHOB MATCMATHUKHW B HCKYCCTBC, YMCHHE IIPUBOIUTH

o



MNpUMEPBI  MATEMATHYCCKUX

MaTEeMaTU4YECKON HAyKU

OTKPBITUHA  POCCUHUCKOM W  MHUPOBOH




IHEPEYEHD 3JIEMEHTOB COAEP/KAHUA, ITPOBEPSAEMbBIX HA
EI'D 11O MATEMATHUKE

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

Kon

1 Yucna 1 BBIYUCIECHUS

1.1 Harypanbnblie u nenslie yrcna. [Ipu3Haku 1eIMMOCTH LENbIX YACET

1o Pammonanbhele uncia. OOBIKHOBEHHBIE M JECATUYHBIE JAPOOH, MPOLEHTSHI,
' 0eCKOHEUYHbIE TIEPHOANYECKHE APOoOH

13 Apudmernueckuit KOpEHb HaTypaJIbHON CTEIICHHU. JencrBus c
' apu(pMeTHYECKUMH KOPHSAMH HAaTypaJlbHOW CTEIEHH

L4 Crenenp ¢ nenbiM mnokasareneM. CTeneHb € palMOHAIBHBIM IIOKA3aTEJIEM.
' CaoiicTBa cTeneHu

s CrHyC, KOCMHYC M TaHIE€HC YHUCIIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YMCIIOBOTO apryMeHTa

1.6 Jlorapudm uncna. JlecaTHUHBIC U HATYpaJbHBIE JIOTAPU(MBI

JeiicTBuTenpHble 4HuCia. ApuQMETHYECKHE OIepaluud C JACHUCTBUTEIbHBIMU
1.7 yuciaaMy. IlpuOnkEHHbIE BBIYMCICHMS, IpaBUIa OKPYIJICHHs, NPUKHIKA U
OLICHKA Pe3yJIbTaTa BBIYUCICHUN

1.8 [IpeoOpa3oBanue BbIpaxKeHUH

1.9 KommiekcHsle yncna
2 VYpaBHEHUS U HEPABEHCTBA

2.1 Lenbie u 1poOHO-palIMOHATIBHBIC YPABHEHUS

2.2 HppaunoHanbHbIe ypaBHEHHUS

23 Tpuronomerpudeckue ypaBHEHHUs

24 IToka3zatenbHble U JorapupMUIecKre ypaBHEHUS

2.5 Ienbie u 1pOOHO-pallOHAIEHBIE HEPABEHCTBA

2.6 UppanmonansHbie HEpaBEHCTBA

2.7 [lokazarenbHble U TIorapuPMUUECKHE HEPABEHCTBA

2.8 Tpuronomerpryeckne HEpaBEeHCTBA

2.9 Cucremsl M COBOKYITHOCTH YPABHEHUI U HEPABEHCTB

2.10 VYpaBHEHNs1, HEPABEHCTBA U CHCTEMBI C ITapAMETPAMHU




2.11 Marpuiia cucTeMbl TUHEUHBIX ypaBHEHUN. OTIpeaenuTeIbh MaTPULIBI
3 OyHKIIMU U TpaduKu
11 @Oynkims, cnocoOsl 3axanus GyHkmu. ['paduk GyHkuuu. B3anmMHO 00paTHBIC
' ¢bysakun. YétHple U HeuéTHbIe PpyHKuuu. [lepuonnyeckue GpyHKIMH
OOGmactp ompeneneHus] U MHOXECTBO 3HaueHWi ¢yHKumu. Hymm dyHKImM.
12 [IpomMexXyTKH 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKIIHH.
' MakcuMymbl 1 MUHUMYMBbl QyHKIMH. Haubonbliee u HauMeHblllee 3HAUYECHHE
(GYHKINN HAa TPOMEKYTKE
33 Crenennas (pyHKIMS ¢ HaTypalbHBIM M IIEJIBIM IOKa3aTeneMm. E€ cBoiicTBa u
' rpaduk. CBoiicTBa U rpad)K KOPHS 1-0i CTETICHU
34 Tpuronomerpuueckne PyHKIMH, UX CBOWCTBA U IPapUKH
3.5 [TokazarenbHast u Jorapudmuyeckas GyHKIUN, UX CBOWCTBA U TpaduKu
16 Touku pa3peiBa. AcuMnToTel TpadukoB ¢yHkImiA. CBolcTBa (QYHKINH,
' HENPEPBIBHBIX HAa OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS TIOCTIE0BATEIBHOCTEH
13 Apudmernueckas u reomerpuueckas mporpeccur. Dopmyna  CIIOXKHBIX
' IIPOLIEHTOB
4 Hauana marematnueckoro anaimsa
4.1 [IpousBonnas Gpynkiun. [Ipon3BoHBIC 2IEMEHTAPHBIX (QYHKIUI
[IpumeHeHne TPOW3BOAHON K HMCCIEIOBAHWIO (YHKIMH HAa MOHOTOHHOCTH U
4.2 sKCTpeMyMbl. HaxoxneHue HauOOJbIIEro M HAUMEHBILEro 3HA4YeHUs (QYHKLUUHU
Ha OTpe3Ke
4.3 [lepBooOpasnas. Murerpan
5 MHoxecTBa U JIOruKa
5.1 MHoecTBO, onepauuy HaJl MHOKecTBaMu. [luarpammsl Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 Komb6unaropuxka
7 I'eomerpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [IpsiMBbIE M TNIOCKOCTH B ITPOCTPAHCTBE




7.3 MHororpaHHuKu
7.4 Tena u MOBEpXHOCTH BpalllCHUS
7.5 Koopaunatsl 1 BEKTOpEI




	Страница 1
	Страница 2
	Страница 3
	Страница 4
	Страница 5
	Страница 6
	Страница 7
	Страница 8
	Страница 9
	Страница 10
	Страница 11
	Страница 12
	Страница 13
	Страница 14
	Страница 15
	Страница 16
	Страница 17
	Страница 18
	Страница 19
	Страница 20
	Страница 21
	Страница 22
	Страница 23
	Страница 24
	Страница 25
	Страница 26
	Страница 27
	Страница 28
	Страница 29
	Страница 30
	Страница 31
	Страница 32
	Страница 33
	Страница 34

		2025-11-06T10:33:30+0400




