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MNOACHUTEJIbHAS 3AIINCKA

Pabouas mporpamma yue6HOTO Kypca «Anredpa n Hauaida MaTeMaTHUYECKOTO
aHanm3a» 0a3oBoro ypoBHs i oOydaroruxcst 10 —11 xmaccoB paspaborana Ha
ocHoBe denepanbHOro rOCyIapCTBEHHOIO 00Pa30BaTEIBHOIO CTAHAAPTA CPEIHETO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUMH,
OPEIBSIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIMNA POCCUICKOTO
oOpazoBanusi. Peanmuzainusi mporpaMMbl 00ECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMITETEHIIUSIMH, COCTaBIISIONIMMHU OCHOBY [IJISi CAMOPA3BUTHSA M HEMPEPHIBHOTO
o0pa3oBaHusl, 1IEIOCTHOCTh OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayajia MaTeMaTUYECKOTO aHAIW3a» SBISETCA OJHUM U3
HauOojiee 3HAYMMBIX B MpOrpamMMe CTapiied IIKOIbl, MOCKOJbKY, C OJIHOU
CTOPOHBI, OH OOECNEeYMBAECT HWHCTPYMEHTAJIBHYIO 0a3zy Uil H3y4YeHHs BCeX
€CTECTBEHHO-HAYYHBIX KYypCOB, a C JPYroid CTOPOHBI, POPMUPYET JOTUYECKOE U
a0CTpakTHOE MBIIUICHUE Yy4YalllMXCsl Ha YPOBHE, HEOOXOJMMOM JJIi OCBOCHHS
KypcoB HH(GOpPMATHUKH, OOIIECTBO3HAHUS, HUCTOPUHU, CIOBECHOCTH. B pamkax
JJAHHOTO Kypca y4alllhecsl OBJAJEBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOM
HAyKH, KOTopas (popmMyIupyeT CBOU JOCTHKEHUS B MAaTEMaTHIECKOU opMme.

Kypc anreOpsl 1 Hauan MaTeMaTUueCKOro aHajin3a 3aKJIabIBAET OCHOBY IS
YCIICIIHOTO OBJAJCHUS 3aKOHaMH (PU3UKW, XUMUHU, OWUOJOTHM, TOHUMAaHUS
OCHOBHBIX TEHACHIMA HSKOHOMHKA M OOIIECTBEHHOW JKU3HM, TO3BOJISET
OPUEHTHUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMITBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOM XU3HU. B ToXXe Bpemsi OBIaJcHUE
aOCTpPaKTHBIMM M JIOTMUYECKH CTPOTHUMH MATEMATHUYECKUMH KOHCTPYKIUSIMU
pa3BMBACT YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKIEHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETHU3alIUI0, a0CTparupoBaHue u
aHaAJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MbIIIeHHe. B xome n3ydenus
anreOppl M Havall MATEMaTHYECKOTO aHajdu3a B CTapiield IIKOJE ydJaluecs
MOJYy4alOT HOBBIM ONBIT PEIICHUS TMPUKIAJAHBIX 3a7ad4, CaMOCTOSTEIBLHOTO
MOCTPOCHUSI MaTeMaTUYECKUX MOJEJeH pealbHbIX CHUTYallMd W WHTEpHpeTaIluu
MOJYYEHHBIX  PEIICHHM, 3HAKOMSTCA C  MpUMEPAMU  MATEMATHYECKUX
3aKOHOMEpPHOCTEH B TMPUPOJE, HAYKE U B MCKYCCTBE, C BBIJAIOIIMMUCS
MaTeMaTUYECKUMU OTKPBITUSIMHA U KX aBTOPAMH.

Kypc o6nagaeT 3HAYMTEIBLHBIM BOCHUTATEIBHBIM TMOTEHIIMAIOM, KOTOPBIN
peanu3yeTcss Kak uepe3 y4yeOHbId maTepuall, CIOCOOCTBYIOIIMNA (POPMUPOBAHUIO
HAy4YHOTO MHPOBO33PEHHS, TaK W 4Yepe3 chenuduky ydeOHOW AesITeIbHOCTH,



TpeOyroriei CaMOCTOSITEIILHOCTH, AKKypaTHOCTH, IIPOIOJKUTEIBHON
KOHIICHTPAIIMX BHUMAaHUS U OTBETCTBEHHOCTH 32 IIOJIYYEHHBIN PE3YIIbTAaT.

B ocnoBe wmeroauku oOydeHus airedpe M HadyalaM MaTeMaTHYeCKOTrO
aHaJIM3a JISKUT JAEATEIHbHOCTHBIN MPUHIIUI 00yUYEHUS.

CrpykTypa Kypca «Anredpa v Hauajia MaTeMaTUYECKOTO aHAJIM3a)» BKIIOYAET
CIIEAYIOIIME COAEPKATEIBHO-METOAUYECKUE JUHUN: «Uucna u BBIYUCIECHUNY,
«Dyukun  u - rpadukm»y, «YpaBHeHMss U HepaBeHCTBa», «Hauama
MaTeMaTH4eCKoro aHanusza», «MHoO)kecTBa U JIOTMKa». Bce OCHOBHbIE
COZIEPKATEIIbHO-METOINYECKUE JIMHUM HW3Y4YalOTCAd HA MPOTSHKEHUH JABYX JIET
oOyd4eHHs B CTapIlel IIKOJIe, €CTECTBEHHO AOIOIHSIS JIPYT pyra M MOCTEHEHHO
HAChIAsICh HOBBIMM TE€MaMH W pa3faenaMu. JlaHHBIA Kypc  SBISIETCSA
WHTErPAaTUBHBIM, TOCKOJbKY OOBEOUHSET B ce0e COJAepKaHHE HECKOJIbKHX
MaTeMaTUYECKUX AUCLUUIUIMH: anreOpa, TPUrOHOMETPHsI, MaTeMaTUUYECKHUI aHau3,
Teopusi MHOkecTB U Ap. [lo Mepe Toro kak yuwamiuecs OBIIaZeBalOT BcE Ooiee
HIMPOKUM MATEMaTHYECKUM ammapaTroM, Y HUX MOCIEI0BaTENbHO (hOpMUpYyETCS U
COBEPULICHCTBYETCSI YMEHHE CTPOUTh MATEMATHUYECKYIO MOJEIb pPEeaJbHON
CUTyalluM, TPUMEHSATh 3HAHUA, IOJyYCHHbIE B Kypce «Auredpa W Hadana
MaTEMaTUYECKOTO aHaIM3ay, JUJIsl PELIEHUS] CaMOCTOSTENBHO C(HOPMYIHMPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aTeM UHTEPIPETUPOBATH IIOJIyYEHHBIN PE3YIbTaT.

ConepxaTenpbHO-MeTOANYECKas TUHUA «HUucna W BBIYMCIEHUS» 3aBEpIIACT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW mIKojie. B crapiell mikoige oco0oe BHHUMAaHUE YIEISETCS
(GOpPMUPOBAHNIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOIIUX B ceOs
UCIIOJIb30BaHUE PA3IMYHBIX (OpPM 3amucCH ACHCTBUTENBHOTO YHCIA, YMEHUE
pPalOHAJIBHO BBIMNOJHATh JEHCTBUS C HUMH, JAENAaTh MNPUKUAKY, OLICHHUBATh
pe3ynbTar. OOyuaromuyecs NOJy4arOT HaBBIKM MPUOJMKEHHBIX BBIYHUCICHUH,
BBITIOJIHGHUS JIEWCTBUM C 4YHWCIaMU, 3allMCaHHBIMU B CTaHIapTHOU (opme,
MCIIOJIb30BaHUS MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHUs M HEPABEHCTBA» PEATU3YETCS HA TMPOTSHKEHHH BCETO
oOydyeHHMs] B CTaplled IIKOJIe, TOCKOJIbKY B KaXIOM pa3fesie MporpaMMbl
MPEIYyCMOTPEHO PEIIEHUE COOTBETCTBYIOMIMX 3adad. OOyuaromuecs OBIaIE€BaIOT
pPa3IMYHBIMA METOAAMHU PELICHUs LENbIX, PAlUOHAIBHBIX, WPPALUOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPHUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [loirydeHHbIE yMEHNS UCTIOJIB3YIOTCS IPU UCCIEA0BAHNUN
GyHKLIMHA C TOMOILBIO TMPOU3BOAHOM, PEIICHUH MPUKIAAHBIX 3a/lady U 3a7ad Ha
HaxXOXJIE€HWE HaumOOJbIIMX W HAUMEHBIIUX 3HaYeHUH QyHkOuu. JlaHHas
coJepKaTeNbHas JIMHUS BKJIIOYaeT B cels Takke (opMHUpOBaHHE YMEHUM
BBIMOJHATh pacu€Tbl 1Mo ¢opMysiaM, HpeoOpa3oBaHUs IEJNbIX, PalUOHAIBHBIX,
UPpPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUM, a TAKKE BBIPAKECHUM,



COJEpKaIIMX CTENeHUu U Jorapudmel. braronaps u3ydeHHIO anredpanyeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
aOCTPaKTHOTO MBIIUICHUS YYalluXcs, (POPMUPYIOTCS HAaBBIKH JE€TyKTHBHBIX
paccyxlieHuid, paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaBICHUS
3aKOHOMEpPHOCTEH W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npegiaraeT d(QQPEKTUBHBIE WHCTPYMEHTBI JJsl PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]1a4, HArJIAHO JEMOHCTPHUPYET CBOM BO3MOXHOCTH KaK
S3bIKA HAYKH.

ConepxxarenpHo-MeTOoMYeCKass JHHUS «DYHKIMM U TpaduKu» TECHO
NeperuieTaeTcs ¢ IPYruMHU JIMHUAMH Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 3a/1a€T
MOCJIEIOBATEIbHOCTD U3Yy4YEeHUs MaTepuana. N3yuenue CTENIEHHO,
MOKa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpaduKoB, UCTIOIb30BaHUE (DYHKUMU JUIS pelIeHus 3ahad U3 JPYrux y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [lpum 3TOM OosblllIOE BHUMaHUE
yaensercss (GOPMUPOBAHUIO YMEHHUS BBIpaKaTh (DOPMyJIaMU 3aBHCHUMOCTH MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYEHHbIE (PYHKIWU, CTPOUTH HX
rpaduku. Marepuan 3Tol cofepKaTeJIbHOM JTMHUM HalleJIeH Ha Pa3BUTUE YMEHUM
Y HABBIKOB, ITO3BOJISIOIIMX BbIPAXKaThb 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznu4yHOi (opMe: aHATUTHYECKOM, rpaduueckoid M ciaoBecHOW. Ero msyueHue
CIIOCOOCTBYET ~Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxarenpHass nuHuA «Hauana MareMaTHnyeckoro aHalin3a) MO3BOJISIET
CYILIECTBEHHO PaCIIMPUTh KPyr KaK MAaT€MAaTHYECKHUX, TAK U NPHUKJIAJHBIX 3a/ad,
JOCTYITHBIX O0YYarolUMCsl, Y KOTOPBIX MOSIBISETCA BO3MOKHOCTh UCCIENOBATh U
CTpouTh Tpaduku (YHKIUN, OMpeAeisTh HUX HauOOJbIIMEe W HAUMEHBIIUE
3HAYEHUsI, BBIYMCIATH IUIOMIAAU GUIYp U OOBEMBI TN, HAXOAUTh CKOPOCTU U
YCKOpEHMsl IpoleccoB. JlaHHas colep)KareiibHas JIMHHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJEeNel peanbHbIX CUTyaluH,
HAXOXKJEHUSl HAWIY4YlIero pElIeHHs B MPHUKIAAHBIX, B TOM YHCIE COIMAIbHO-
HPKOHOMHYECKHUX, 3a/Jadyax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHan3a
CHOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (POPMaTbHO-IOTMUECKOrO U KPEaTHBHOTO
MBILUICHUS, (POPMHUPOBAHUIO YMEHHM pacrno3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEXHHUKE U HucKycctBe. OOywaromuecs Yy3HAIOT O
BBIJIAIOLIMXCST pe3yibTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMAaTUKH Kak
HAyKH, U UX aBTOpax.

CopeprkarenbHO-MeTOANYECKast TUHUS «MHOXECTBA U JIOTMKa» B OCHOBHOM
NOCBSILIIEHA  JJIEMEHTaM  TEOPUH  MHOXKECTB. | €0pPETHKO-MHOKECTBEHHBIE
MPEICTABIICHUS TPOHU3BIBAIOT BECh KypC LIKOJIBHOM MaTeMaTWKU U MpeaiararoT



Hanbosee yHUBEPCAIbHBIN S3bIK, OOBEANHSIONINNA BCE pa3zelibl MAaTeMaTUKU U €€
NPWIOKEHUN, OHU CBSI3BIBAIOT Pa3HbIE MATEMaTHYECKUE AUCLUIUIMHBI B €IUHOE
uenoe. IloatoMy BaXHO AaTh BO3MOKHOCTH IIKOJIBHHKY IOHUMAaTh TEOPETUKO-
MHOKECTBEHHBIH SI3bIK COBPEMEHHOM MAaTeMAaTUKH W HCIOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa ¥ Havajlla MaTeMaTHYECKOrO AHAIN3a» IMPUCYTCTBYIOT
TAK)K€ OCHOBbl MAaTE€MaTHYECKOIO0  MOJEIMPOBAHUS, KOTOpbIE IPU3BaHbI
c(opMUPOBATH HABBIKU [TOCTPOCHUS MOJIENIEH PEAJIbHBIX CUTYALUN, UCCIIETOBAHMS
TUX MOJEJIEH C NMOMOUIbIO ammapaTra anareOpbl U MAaTeMaTUYEeCKOro aHaiu3a U
MHTEPIIPETALNN MOTYYEHHBIX PE3YyJIbTaTOB. Takue 3ajaHus BIUIETEHBI B KaXIbld
U3 Pa3JeNoB IPOrPaMMBI, IOCKOJIBKY BECh MAaT€pHall Kypca IHUPOKO UCIOJIb3YETCs
JUISl pellieHus] IPUKIAIHBIX 3a1a4. [Ipu peneHnn peanbHbIX MPAaKTHYECKUX 3a7ad
ydaliecs: pa3BUBAlOT HAONIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, MCIONb30BaTh AHAJIOTHIO, 0000LATh U KOHKPETHU3UPOBAThH
npobnemy. [lesareabHOCTh MO (OPMUPOBAHUIO HABBIKOB PELICHUS MPUKIATHBIX
3aJja4 OpraHU3yeTcs B MPOILECCE U3YYEHHUs BCEX TeM Kypca «Anredpa v Hagaia
MaTEMaTHYECKOTO aHAJIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM milaHe Ha HW3ydeHHE Kypca anreOpbl U Hadal MaTEMaTUYECKOTO
aHanu3a Ha 6a30BOM ypOBHE OTBOAUTCS 2 yaca B Henento B 10 kiacce u 3 yaca B
Henento B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

Yuciia ¥ BIYMCICHUS

Pannonanbsabie unciaa. OOBIKHOBEHHBIE W JECATUYHBIE JIPOOU, MPOIIECHTHI,
OeCKOHEUHblE  MepuoAudeckue  JpoOu. ApudMeTHYecKue  Oomepanud  C
palMoHaNbHBIMU YHCTIAMU, TPe0OpPa30BaHUS YHCIIOBBIX BhIpaxkeHUH. [I[puMenenue
Ipo0eil U MPOLEHTOB JUIsl PEIICHHs MPUKIAAHBIX 3a/1ad U3 Pa3IudHbIX OTpacien
3HAHUU U PEATbHOM )KU3HH.

[elictBuTenpHble 4nciia. PalMOHAIBHBIE W UPPALMOHAIBHBIE YHUCIIA.
ApudpmeTnueckue omnepaudd ¢ JACUCTBUTENbHBIMU uHcliaMu. [lpubGnmxéHHbie
BBIYMCJIEHNS, IPABWIIA OKPYTJIEHUS, IPUKUIKA U OLICHKA PE3yJIbTaTa BBIYUCIICHUN.

Crenenb ¢ 1ensiM  nokazateneM. CrangaptHas  ¢dopma  3amucu
JNEeUCTBUTEIBLHOIO yucia. Mcnonb3oBanue mnoaxoxdsmiedi  ¢Gopmbl  3alucu
JEUCTBUTEIBHBIX YHUCE Ul PEIICHUSA MPAKTUYECKUX 3a4ad U IMPEICTABICHUS
JTAHHBIX.

Apudmernueckuii  KOpeHb  HAaTypasJlbHOM  cremeHu.  JlelictBus ¢
apu(PpMETUIECKUMH KOPHSMH HAaTypaJIbHOM CTENIEHHU.

CuHHyC, KOCHHYC UM TaHI€HC YUCJIOBOI'O aprymeHTa. ApKCHUHYC, apKKOCHUHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OCHOBHBbIE
TPUTOHOMETpHUUYECKHE (HOPMYIIBI.

YpaBHeHUEe, KOpEeHb YypaBHEHMs. HepaBeHCTBO, pelleHHE HEpPaBEHCTBA.
Meton nHTEpBAJIOB.

Pemenue uensix 1 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienne nppaiOHAIBHBIX YPABHEHU U HEPABEHCTB.

Pemenrne TpUroHOMETPUYECKUX YPABHEHU M.

IIpruMeHeHne ypaBHEHUM M HEPABEHCTB K PELICHUIO MAaTEMATHUYECKHUX 3a7a4
W 3aJ1a4 U3 Pa3IMYHbIX 00J1acTeil HAyKH U PeabHOU KU3HH.

DyHKIUHN U TPaPUKH

Oyukius, crnocoObl 3amaHus Gyukuuu. [paduk  Qyskuu. Bzaumuo
oOpaTHbIe (PYHKITUH.

ObnacTh onpeneneHus U MHOXECTBO 3HaueHUi pynkuuu. Hymm ynkuuu.
[TpomexxyTku 3HaKONOCTOSAHCTBA. UETHBIE M HEUETHBIE (DYHKIIMH.

CrenenHast QyHKIMS ¢ HATYypaJbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CoiicTBa U rpauK KOPHS 1-Oi CTEIICHH.



TpuronoMmerpudeckass OKPYXKHOCTb, OIPEICIICHUE TPUTOHOMETPUUECKHUX
(GYHKIMI YUCIOBOTO apryMEHTa.

Hauasa MaTeMaTH4eCKOI0 aHAIM3A

[TocnenoBaTenbHOCTH, CIOCOOBI 3a/1aHUs MOCJIEA0BATEIBbHOCTEN.
MOHOTOHHBIE MOCIEA0BATEIBHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MPOrpeccu. beckoHeuHo yObIBaromas
reoMerpuueckas nporpeccusi. CyMMma 0€CKOHEYHO yOBIBAIOIIEH TeOMETPUUYECKON
nporpeccur. dopMyna CIOXKHBIX NPOLEHTOB. lMcronb3oBaHuEe mporpeccuu s
pELIEHHUS peAJIbHBIX 33/1a4 MTPUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHMKA

MHoOxecTBO, onepanuu HajJ MHOXecTBamu. Jluarpammsl Jilsiepa—DBeHHa.
[IpumeHeHne TEOPETHUKO-MHOKECTBEHHOIO armapara i OMUCAHUS PeaIbHBIX
MIPOLIECCOB U SIBJIICHUM, TP PEUICHUU 3a]1a4 U3 APYTUX yUeOHBIX MPEAMETOB.

Onpenenenue, TeopeMa, CIEICTBHE, T0KA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BbIYMCICHUS

Harypanbuble u niensie yncina. [Ipu3Haku 1eIMMOCTH LENIBIX YHACEIL.

CreneHb ¢ palMOHAIIBHBIM NIOKa3aresieM. CBOMCTBA CTEIEHM.

Jlorapudm yucna. JlecaTuyHble U HaTypajbHbIE JOrapu(MBbI.

YpaBHeHMs U HEPABEHCTBA

[IpeobpazoBaHue BRIPAKEHUH, COIEpKAITUX JIOTapU(MBI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpKAIIMX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeJIEM.

IIprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbHbIE yPAaBHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUsI 1 HEPABEHCTBA.

CucTeMbl TUHEWHBIX ypaBHEHHN. PellleHne NpUKIagHbIX 33/1a4 ¢ TOMOIIBIO
CUCTEMBI JIMHEUHBIX YPABHEHUN.

CuHcTeMbl U COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUI U HEPABEHCTB.

IIpumeHeHne  ypaBHEHMM, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJady M3 pa3MyHbIX 00JacTel HayKu WU peasibHON
KU3HU.

DYyHKIUHN U TPAPUKH

Oyukrus.  [lepuonuueckne  dyHkuuu. [IpomMexyTkm  MOHOTOHHOCTH
byHkuuu. MakcuMymbl U1 MUHUMYMBI (QyHKUMUA. HaunOounbliee u HauMmeHblIee
3HaueHUEe (PYHKIIMU HA IPOMEKYTKE.

Tpuronomerpruueckne QPyHKITUU, IX CBOMCTBA U TPAPUKH.

[ToxazarenbHast u Jorapudmuyeckas GyHKIUN, UX CBOWCTBA U TpadUKU.



Hcnonp3oBanue rpadvkoB QYHKIMNA JJIsI peHICHHUs] YPaBHEHUN U JTMHEWHBIX
CUCTEM.

Hcnonp3oBanne TrpadukoB (QYHKIUI A7 HMCCICIOBAHUS IIPOIECCOB H
3aBUCUMOCTEH, KOTOpbIe BO3HHUKAIOT MPHU PEUICHUU 3ajady U3 JIPYTUx Y4eOHBIX
MPEAMETOB U PEATbHON KU3HHU.

Hayaja MaTeMaTH4eCKOro aHaJIu3a

HenpepriBabie GyHKIMH. MeTOI HHTEPBAJIOB ISl PEIICHUS HEPABCHCTB.

[IponsBonnas  ¢yHkuuu. ['eomerpudeckuii u  (QU3NYECKUH  CMBICI
MIPOU3BOJHOM.

[IpousBoaHble  dJMeMEHTapHBIX  QyHKIUH.  DopMysibl  HAXOXKICHHS
MIPOU3BOJAHON CyMMBI, TPOU3BEECHUS U YACTHOTO (PYHKIUH.

[IpumMeHeHne Mpou3BOAHON K UCCIEIOBAHUIO (DYHKLIHMI HA MOHOTOHHOCTb H
sKcTpeMyMbl. Haxoxk/ieHne HanbopIero 1 HAaMMEHbBILIETO 3HaueHUsl PYHKIIMHU Ha
OTpE3KE.

[IpuMeHeHnEe NTPOU3BOOHOM UL HAXOXKICHUS HAWIY4IlIEero pPELICHUs B
NPUKIIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
(bopmyoii unu rpaduKoMm.

[TepBooOpazHas. Tabnuiia nepBooOpas3HbIX.

Wurerpan, ero reoMeTpudyeckuid ©u (usmdeckuid cmbicia. Boruucienue
uHTerpaina no gpopmyne Herorona—IJleiiOHua.



IIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue yqe6H0r0 mpcameTa «Maremartuka» JOJIDKHO oOecrneynBaTh
AOCTHUKCHHC Ha YPOBHEC CPCIHCTO 06HICFO 06p330BaHI/IH CICAYOIHX JUIHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YyJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3YIOTC:

['paxxtaHCKOE BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIMU O0YYaIOIIErocsl Kak akKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
IpoLenyp TpaXIaHCKOTo oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), yYMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHH C HX
(GYHKIUSMY 1 HA3HAUYCHHUEM.

[TaTproTHYecKO€ BOCITUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TpakIaHCKOW UJIEHTUYHOCTH, YBAXKEHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTHXKCHUM B JPYyTHX HayKaxX, TEXHOJOTusX, chepax
SKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOTO BOCITUTAHUSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO  IOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTHUKEHUN HAYKU U ICSATEIbHOCTHIO
y4€HOTr0; 0OCO3HAHUEM JTMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OYAYIIETO.

DCTeTU4eCKOEe BOCIIUTAHUE!

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHuH, pacCyKICHUM;
BOCIIPUUMYHMBOCTBIO K MATEMaTHYECKUM aclieKTaM pa3InyHbIX BUIOB UCKYCCTRBA.

PuU3NYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
HWHTEpecax 3J0poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBbIO (370pOBOE€ TMHUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJsipHas busnueckas aKTUBHOCTb); bu3nYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CIIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BoCIUTAHUE:



TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IICHHOCTH TPYAOIIOOUS; MHTEPECOM K
paznuuHbiM  chepam  MpodecCHOHANBHON  JESTENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymed mnpodeccur U peanu3oBbIBaTh COOCTBEHHbIC >KMU3HEHHBIC IJIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTEeMaTUYECKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUM BCEU MKWU3HH; TOTOBHOCTBIO K AKTUBHOMY
YYAaCTHIO B PEIICHUH NMPAKTUYECKHUX 3a/1a4 MAaTEMAaTUYECKON HANIPABICHHOCTH.

DKOJOTUYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MOHWMAHUEM BIIUSHHUS
COI[MATIbHO-D)KOHOMUYECKUX IPOLIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
Cpellbl, OCO3HaHUWEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpoliieM;
OpUEHTaluell Ha MPUMEHEHHE MAaTeMAaTHYECKUX 3HAHWM I peleHus 3aaady B
0o0JaCTH OKpy’Karomieil cpefpl, IUIAHUPOBAHUA TIOCTYNKOB M OIICHKA UX
BO3MOYKHBIX ITOCJIEICTBUN JUIsl OKPYKAIOILIEN CPEbl.

[{leHHOCTH HAyYHOTO MO3HAHUS:

c(OpPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM W  OOUIECTBEHHOM  MPAaKTUKH, [OHUMaHUEM
MaTeMaTUYECKON HayKH Kak c(epbl UYelIOBEYECKON MAeATEeIbHOCTH, 3TaloB €&
pa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTUS UMBWIM3ALMHU; OBJAICHUEM SI3BIKOM
MaT€MaTUKM M MaTE€MaTUYECKOM KYJbTYpOll KaK CpEICTBOM IO3HAHUS MUPA;
TOTOBHOCTBIO OCYILIECTBISITh MPOEKTHYI0 M HCCIEAOBATENIbCKYIO NEATEIbHOCTh
WHJMBUAYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MertanpenMeTHble Pe3yJIbTaThl OCBOCHUS IMPOTPaMMbl YYEOHOTO MpeameTa
«Maremartuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMuU, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCTNEUIMU.

1)  Vuusepcanvnvie  no3naeamenvuvle  Oeticmsus,  obecnedusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL — OKpYJcalowe20  Mupa,  HNpUMeHeHue  J02UYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrpie nornueckue AeUCTBUA:

e BBISBIATH U XapaKTEPU30BATh CYNIECTBEHHBIC MPU3HAKK MAaTEMaTUUYECKUX
OOBEKTOB, TOHSATUN, OTHONICHUN MEXAY MOHATUAMH, (HOPMYIUPOBATH
OTpeNeNiCHUs]  MOHSATUH; yCTaHABIMBaTh CYIIECTBEHHBIH  IPU3HAK
KJaccu(ukanuy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MPOBOANMOTO aHAJIN3a;



BOCIIPUHUMATh, (OPMYJIUPOBaTh M  TPEOOPA3OBBIBATH  CYXKIICHUS:
YTBEPAUTEIbHBIE W OTpPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIHE,;
YCIIOBHBIE;

BBISIBJIATH ~ MAaTEMAaTHMYE€CKHUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTtuBopeursi B (akTax, AaHHBIX, HAONIOJCHUSIX U YTBEPKICHUSIX;
npemiaraTh  KPUTEPUH IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNI;

JienaTh BBIBOJABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHH M, YMO3aKIIIOUEHH 110 aHATIOTUH;
IPOBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEP)KICHUH (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY’KJICHUS U BBIBOJIbBL;

BBIOMpATh Ccroco0 perieHus yuyeOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BapUAHTOB peIICHUSA, BBHIOMpATh HamboJee MOAXOAANIMK ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

Bba3oBrle nccienoBaTelIbcKue JeUCTBUS:

UCITIOJIb30BaTh BOMPOCKHI KaK MCCIIEOBATEIbCKUM WHCTPYMEHT IMO3HAHUS,
dbopMyIupoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTHUBOpEUYUE, MpolIemy,
yCTaHaBIMBAaTh HWCKOMOE W  JaHHOe, (OpMUPOBATh  THUIIOTE3Y,
apryMEHTUPOBATH CBOO TIO3UITUIO, MHCHHUE;

MIPOBOIUTH CaMOCTOATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
Oo0BbeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SIBICHUSIMH, ITPOIIECCaMU;

CaMOCTOSITeNIbHO (OPMYJIUPOBATH 0OOOIIEHHS U BBIBOJIBI IO pE3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

MPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKKe BBIABUTATH
MIPETOJI0KEHHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabota ¢ nndopmarmeii:

BBISIBIIATH JepuuThl WHPOpMAIUU, JAHHBIX, HEOOXOAMUMBIX JUIsI OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]a4H;

BBIOMpAaTh  WHGOPMAIMIO W3  HWCTOYHUKOB  PAa3IMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUOB B (POPM MIPEICTABIICHNUS,

CTPYKTYpHpPOBaTh UH(POPMAIIHIO, IPEACTABISTH €€ B pa3IMUHbIX (popmax,
WJUTIOCTPUPOBATH TpadUUuecKH;



2)

OLICHUBATH HaJEXKHOCTD uH(pOpMaIuu 110 CaMOCTOSITEIILHO
c(OpMyIIMPOBAHHBIM KPUTEPHUSIM.
Yuueepcanvnvie KoOMMyHuUKamueénwvle Oelicmeus,  0Oecneuusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYUATOUWUXCSL.
OO01ienue:

BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCJIOBHSIMHU U LIEJIIMA OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO
TOUKY 3pEHMsI B YCTHBIX U NHUCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS IO
XOJy pelleHus 3a7aui, KOMMEHTHPOBATh ITOJyYEHHbIN pe3ybTar;

B X0JI€ 00CYKIEHUs 3a7aBaTh BOIPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
poO0JIeMBbI, pelIaeMoOi 3a/1a4M, BHICKa3bIBaTh UEH, HALIEJICHHBIE HA MIOUCK
peuIeHus; COMOCTaBIATh CBOU CYXIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB AHaiiora, oOHapyXUBaTh pa3iM4yMe€ U CXOJCTBO IMO3ULUH; B
KOPPEKTHOM popme popMyIUpOBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
NPEACTaBIATh  pE3yJbTaThl  PEIICHHd  3aJadyd,  SKCIEPUMEHTA,
UCCJENOBAHMS,  NPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUA C YYETOM 3aJ1a4 IPE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTBO:

3)

NOHMMAaTh W HUCIHOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTYyJIbHON pabOThI MPY PENICHUH YICOHBIX 3a7a4; TPUHUMATH I1ETh
COBMECTHOW JCATENBHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
paboThI, pacrpeaensTh BUAbI padoT, JOTOBAPUBATHCA, 00CYXKIATh MPOIECC
U pe3yabTaT paboThl; 000011aTh MHEHUS HECKOIBKHUX JIFOJICH;
y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (00CYXIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W WHBIC), BBIMOJHATH CBOI YacTh pPaOOTBI WU
KOOPJIIMHUPOBATh CBOW JICUCTBHSI C JPYTUMH dI€HAMHW KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYTUPOBAHHBIM YYACTHUKAMHU B3aUMOJICUCTBHSI.

Vuueepcanvuvie  pecynamuenvie  Oelicmeus, obecneyusarom

G opmuposarue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCU.
Camoopranuzanus:

COCTABJISITH TIJIaH, AITOPUTM PEIICHUS 3a]1a4H, BHIOMPATH CIIOCOO PEIICHHUS C

y4E€TOM HMEIOIUXCS. PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.
CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMH TO3HABAaTEIbHOM pediIekcuu Kak OCO3HAHHS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIAJCTh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3yibTara pelieHuss MaTeMaTHYeCKON 3a1a4H;



e TNPEABHAECTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTHh IIPU PELICHUH
3a7a4M, BHOCUTHh KOPPEKTHBBI B [IEITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENHCTB, TAHHBIX, HAWJICHHBIX OIMMOOK, BBISBIICHHBIX TPYIHOCTEH;

e OICGHUBATh COOTBETCTBHE pE3yJbTaTa IEIU U YCJIOBHUSIM, OOBSICHSTH
IPUYMHBl TOCTUXKEHUSI WIM HEJOCTHIKEHUS PEe3yJIbTAaTOB JIESTEIbHOCTH,
HaXOJIUTh OIMHOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoeHne yueOHOro Kypca «Aredpa U Havyajla MaTEMAaTUYECKOTO aHan3ay
Ha ypOBHE CpeaHero oOmiero oOpa3oBaHHS JOKHO 00eCrednBaTh JOCTHIKCHUE
CJIETYIOLIUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh NOHATUSAMM: PALWOHAIBHOE M JCHUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHA U JIECATUYHAS IPOOb, MPOLIEHTHI.

Boemonusate  apudmernyeckue — omepauud € palMOHAIBHBIMU U
JNEWCTBUTEIBLHBIMU YUCIIAMU.

BoInonHATh TPUOIMAKEHHBIE BBIUUCICHUS, UCTIONB3YS MpPaBUia OKPYTJICHUS,
JIeNaTh MPUKUAKY U OLIEHKY PE3YJIbTaTa BbIUYNCICHH.

OnepupoBaTh MOHATUSAMHU: CTENEHb C ILEJBIM IOKa3aTejlieM; CTaHJapTHAs
dopma 3amMcu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH,
WCITIOJIB30BaTh MOAXOASANIYI0 (DOpPMY 3aIlUCh IEWCTBUTENIbHBIX YHCEIT ISl PEIICHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBarh MOHATUSMU: CHHYC, KOCUHYC M TAaHT€HC ITPOU3BOJIBHOTO YIJIA;
MCIIOJIb30BaTh 3aIMCh MIPOU3BOJIBHOTO yIJla yepe3 00paTHbIE TPUTOHOMETPUUYECKUE
byHKIMH.

YpaBHeHHS U HEPABEHCTBA

OnepupoBaTh NOHATHUSIMU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO; LEJOE,
palMOHAIIBHOE, UPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUYECKNE YPABHEHMUS.

BoinonHsTh mpeoOpa3oBaHus LENbIX, PALMOHAIBHBIX W HpPPAlMOHATBHBIX
BBIDQXKECHWH M  pellaTh OCHOBHBIE THIBI  LEJBIX, PAalMOHAIBHBIX U
UppaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IprMeHATh YypaBHEHUSI U HEPABEHCTBA I PEIICHUS MAaTEMAaTHYECKUX 3a7a4
U 3aJ1a4 U3 pa3IMYHbIX 001acTell HAyKH U PeasIbHOM KU3HH.



MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIPQXXCHHS, YpaBHEHUS, HEPABEHCTBA IO YCJIOBHUIO 3aJadd, HCCIEI0BAThH
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

DyHKUMH U TPaPUKH

OmnepupoBaTh MOHATHAMH: (YHKLMS, CIIOCOOBI 3a1aHusl QYyHKIUH, 00JIaCTh
OTpEe/EeNIEHUs] M MHOXECTBO 3HayeHH (QyHKuuu, rpaduk (QyHKIHUU, B3aUMHO
oOpaTHble PYHKIINU.

OnepupoBarh NOHATUAMU: YETHOCTH W HEUYETHOCTh (QYHKIUM, HYJIU
(GYHKIUH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonp3oBatek rpadpuky GyHKUUN A5 pEICHUS] YpaBHEHUI.

Crpouth M ynTaTh TpaduKu JUHEHHON (PYHKIUU, KBAAPATUYHON (PyHKIUH,
CTETICHHOM (DYHKIIMH C IIEJIBIM ITOKa3aTeleM.

Hcnonp3oBate rpadpuku (QyHKUMHA JUIS HCCIENOBAHUS IPOLECCOB U
3aBHCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYruxX y4eOHBIX MPEIMETOB U peanbHON
KU3HU; BBIpaXaTh POpMyJIaMH 3aBUCUMOCTU MEXY BEIUUYNHAMH.

Havana maTeMaTH4ecKOro aHajm3a

OnepupoBaTh TOHATUAMHU: TOCIEAOBATEIBHOCTh, apUpMETHUECKass |
reoMeTpUYecKas Iporpeccum.

OmnepupoBarh MNOHATUSAMM: OECKOHEUHO YOBbIBalOLlas Te€OMETpUYeCKas
porpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOUIEH r€OMETPUUECKON MPOTPECCUM.

3aiaBaTh NOCIEA0BATENIBHOCTH PA3IMYHBIMU CITIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA IOCIEI0OBATEIBHOCTEN U MIPOTPECCUN IS PEIIEHUS
pealibHBIX 33aJa4 MPUKJIAJHOTO XapaKTepa.

MHokecTBa M JIOTHKA

OmneprpoBaTh MOHITHSIMH: MHOKECTBO, OMIEPAIIMH HAJ MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar [Jjisl  OMHCaHUs
pealibHbIX MPOLECCOB M SBJICHUH, MPU PEIIEHUH 33a4ad M3 APYTUX Y4eOHbIX
IPEeIMETOB.

OnepupoBaTh  TOHATHUSAMHU:  ONpEAENCHHE,  Teopema,  CIEJCTBUE,
JI0Ka3aTeNIbCTRO.

11 KIIACC

YucJa 1 BbIYUCIEHUS

OnepupoBaTh MOHATUSIMH: HATypaJbHOE, IEJIO€ YHCIO; HCHOJIb30BAThH
MPU3HAKU JICJIMMOCTH LIEIbIX YUCEN, PA3JI0KEHUE YHCIIAa Ha MPOCThIE MHOXKUTEIU
JUUISL pELLICHUS 3a1a4.

OnepupoBaTh NOHATUEM: CTETIEHD C PAIMOHAIBHBIM MTOKA3ATEJIEM.

OnepupoBaTh MOHATUSMU: JOrapu(pM UYHCIa, NECATUYHBIE U HATypajbHBIC
Jorapu@mel.



YpaBHeHMS U HEpaBeHCTBA

[IpumMeHsATh CBOMCTBAa CTENEHW I NpeoOpa3oBaHUs  BBIPAXKECHHIA,
ONEPUPOBATH MOHATUSAMM: IOKA3aTEIbHOE YPAaBHEHHWE W HEPABEHCTBO; pPEIIATh
OCHOBHBIC THUIIBbI [IOKA3aTEJIbHBIX YPABHEHUI U HEPABEHCTB.

BemonHaTe npeoOpa3oBaHMsl  BBIPAKEHUHM, COAEpXKAIUX JOrapu(Mmbl;
OTNEepPUPOBATH MOHATUSAMU: JOTapU(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO; pELIaTh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPABHEHHUI U HEPABEHCTB.

HaxoauTe perieHus npocTennux TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ DPEILICHHUE;
UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHUN JUIA PELICHUS NIPAKTUYECKUX 3a1a4.

HaxoauTp pemreHns: NpoCTENIINX CHCTEM U COBOKYITHOCTEW PalMOHAIbHBIX
YPaBHEHUI U HEPABEHCTB.

MonenupoBaTh peanbHblE CUTyalldd Ha S3bIK€ aireOpbl, COCTABIATH
BBIPDAXXECHUs, YPaBHEHMs, HEPABEHCTBA M CHUCTEMbl II0 YCIOBHIO 3aJayH,
MCCJIEI0BATh MOCTPOECHHBIE MOJIETH C UCIOJIB30BAHUEM amnapara aareophl.

DOyHkuuu U rpadpuku

OnepupoBaTh MNOHATUAMH: [EepUOANYEcKas  (QYHKLUMS, MPOMEXYTKH
MOHOTOHHOCTH ()YHKLUMH, TOUYKH OHKCTpeMyMa (yHKUMH, HauOoJbliee U
HauMEHbIlIee 3HA4YCHHUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJIb30BaTh HX JJIs
UCCIEeI0BAHMS (PYHKIMH, 3aJaHHOU rpauKOM.

OnepupoBaTh MOHATUAMM: TpadUKU TOKA3ATEIbHOH, JIorapupMuU4eckoil u
TPUTOHOMETPUUECKUX (PYHKUMH; N300paxaTh UX Ha KOOPAWHATHOM IJIOCKOCTU U
UCIIOJIb30BaTh Il PELICHUS] YPABHEHUNA U HEPABEHCTB.

N300pakath HA KOOPJIMHATHOM TJIOCKOCTH TpadUKH JTUHEHHBIX ypaBHEHUN
Y WCIIOJIB30BaTh UX I PELICHUs CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Ucnonw3oBaTh rpadukd QyHKIMA IS UCCIEIOBAaHMUS TMPOIECCOB U
3aBHCUMOCTEH U3 IPYruX y4eOHBIX TUCHUILINH.

Hayajia MaTeMaTH4eCKOIo aHaJIM3a

OnepupoBaTh NOHATUSIMH: HENPEPbIBHAS (QYHKLMS; TPOU3BOAHAS (DYHKIINH;
UCITIOJIb30BaTh FEOMETPUUYECKUM M (PU3HUECKHUI CMBICI POU3BOJHON IJIs1 pelIeHUs
3ajay.

HaxoanTs npon3BOAHbBIE JIEMEHTAPHBIX (PYHKIIMHA, BBIYUCISATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHHUSI, YACTHOTO (QYHKITHII.

Hcnonb30BaTh MPOU3BOAHYIO AJIA HUCCIE0BaHUS (DYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI, TPUMEHSTH PE3YJIbTATHI UCCIEI0OBAHUS K TOCTPOCHUIO ITpaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKACHUS HAWIY4YLIEro PEIICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COLUAIBHO-DKOHOMUYECKHX, 3a1a4aX.

OnepupoBaTh TMOHATHSMHU: TEepBOOOpa3Has U  HUHTErpaji; MOHUMATh
reOMETPUYECKUN U (PU3NUECKUN CMBICI UHTErpaia.



Haxoauth mepBooOpa3HbIe 3JIEMEHTAPHBIX (DYHKIIUH; BBIYHACIATH WHTETpal
o ¢popmyne Herorona—JIeliOrutIA.

Pemarpe npukiagHple 3aJaqd, B TOM YHUCIIC COIIHAIBHO-DKOHOMHUYECKOTO H
(u3nIeCcKOro Xapakrepa, CpeJCTBaMU MaTEeMaTHUCCKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (uudpoBbie)
Kontpoabhubie | IlpakTnueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
MHoOXxecTBa pallMOHAJIBHBIX U
1 €HCTBUTEINBbHBIX unces. PanmonanbHbie 14 1 bubmmorexa LOK
A -ran https://m.edsoo.ru/1568aba3
YpaBHEHUS U HEPABEHCTBA
) Oyukiuu U rpaduku. CTeneHs ¢ HelbM 6 bubnnoreka [JOK
MOKa3aTeyieM https://m.edsoo.ru/1568aba3
3 Apudmerndeckuii KOpeHb N—O# CTETICHHU. 18 1 bubnnoreka [JOK
HppaunoHanbHble ypaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
DopmyJibl
4 TpUroHoMeTpuu. T puroHomeTpuyeckue 22 1 bubmmorexa [TOK
P prH-p P https://m.edsoo.ru/1568aba3
ypaBHEHUS
5 [TocnenoBaTeabHOCTH M POIPECCUH 5 bubmorexa HOK
8 porp https://m.edsoo.ru/1568aba3
6 IToBTOpenue, 00001IEHNE, CUCTEMATH3ALIS 3 1 bubnnoreka [JOK
3HAHUU https://m.edsoo.ru/1568aba3
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 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 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
HaunmeHnoBaHue pa3ie/ioB U TeM uudposbie
Ne i/t P Konrposbnusie | IIpakTnyeckue (ucbp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Crenens ¢ pallMOHAIbHBIM
1 nokazaresieM. [lokazarenbHas 12 1 bu6mmoreka [IOK
¢bynkius. [lokazaTenbHble ypaBHEHUS https://m.edsoo.ru/f11c4afd
Y HEpPaBEHCTBA
Jlorapupmuueckas GpyHKuMs.
2 HorapngMquCKHe (byaB:eHI/I}I u 12 bubmmorexa [TOK
P P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
Tpuronomerpuueckue GyHKUNUU U UX
3 rpa(bHKH T lI:/)IFOHOMeTq)IzIIGCiI/Ie 9 1 bubmmorexa LHOK
P P P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
4 [IpousBonnas. Ilpumenenue 24 | bubnuoreka [IOK
MIPOU3BOAHOMN https://m.edsoo.ru/f11c4afd
bu6mmoreka [IOK
5 Wurerpan u ero eHe 9
HTCTpaIl 1 €ro HPUMCEHCHHA https://m.edsoo.ru/f11c4afd
bu6nmoreka [JOK
6 C i 12 1
HCTEMbL ypaBHCHHH https://m.edsoo.ru/f11c4afd
bu6mmoreka [IOK
7 H 6
ATYPAIBHPBIC H LEIRIE qHCTa https://m.edsoo.ru/f11c4afd
g [ToBTOpenue, o6odIIeHNE, 13 ) bubmuoreka [IOK
crucTemMaTu3alus 3HaHUI https://m.edsoo.ru/f11c4afd
OBUIEE KOJIMYECTBO YACOB I10
. 102 6 0

[NPOI'PAMME



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

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Ne
Tema ypoka

n/n
1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMu. J{uarpammsl Ditniepa—Benna
2 Parmonanbueie uncina. OOBIKHOBEHHBIE M JECITUYHBIE JPOOHU, MPOLIEHTHI, OECKOHEUHBIE IEPUOINIECKHE APOOH
3 Apudmernaeckue onepanuy ¢ paioHAIBHBIMUA YHCIAMU, IPEO0Pa30BaHHS YHCIOBBIX BBIPAKECHHH
4 [Ipumenenue apodeii 1 NPOLEHTOB Ul PEIICHUs IPUKIAIHBIX 33a4 U3 PA3JIMYHBIX OTpacieil 3HaHUM U pealbHOM KU3HU
5 [Ipumenenue apodeii 1 NPOLEHTOB Ul PEIICHUs IPUKIIAJHBIX 33a4 U3 PA3JIMYHBIX OTpacieil 3HaHUI U pealbHOM KU3HU
6 JelictBuTenbHbIe yncaa. PalimoHanbHble U MppalliOHaIbHbBIE YUCIa
7 ApudmeTraecKkne orneparuu ¢ JeHCTBUTCILHBIMEI YUCIIAMU
8 [TpubnuxEHHbBIE BEIUMCIICHUS, TPABUIIA OKPYTJICHHSI, IPUKU/KA U OLIEHKA Pe3yJIbTaTa BbIYUCIEHUN
9 ToxnecTBa U TOXKJIECTBEHHbIE IPeOOpa30BaHUs
10 YpaBHeHHE, KOPEHb YPABHEHUS
11 HepaBeHcTBO, pelieHre HepaBEHCTBA
12 Merox nHTEpBaANIOB
13 Pemienue nenbix U 1poOHO-pAlMOHAIBHBIX YPABHEHUH U HEPABEHCTB
14 KonrtponbHas pabora o Teme "MHOXecTBa palliOHAIbHBIX U IeHCTBUTENBHBIX Yncell. PaliMoHanbHble ypaBHEHUS U HEPAaBEHCTB"
15 OyHK1MSA, criocoObl 3a1anus GyHKIMU. B3anMHo oOpaTHble GyHKINN
16 I'padux pynkuuu. O6sacTb onpeaesaeHns U MHOXKECTBO 3HaueHul GpyHkuuu. Hynn ¢pynkunu. [IpoMexxyTKH 3HAKOMOCTOSIHCTBA
17 YérHble 1 HeUETHBIC (PYHKLIUU
18 Crenensb ¢ nenbiM nokaszaresneM. CtangapTHas GopMa 3anucu AeHCTBUTEIHLHOTO YHCIIa
19 Hcnonb3oBanue noaxosien (JopMbl 3aITUCH IEHCTBUTENBHBIX YHCEN ISl PELICHUS MPAKTUYECKUX 3a/1a4 U MPEICTaBICHUS

JAHHBIX

20 CrenenHast GyHKIHUS C HATYpaJbHBIM U LIEbIM NoKa3aTeneM. E€ cBoiicTa u rpadux




21 Apudmerndeckuii KOpeHb HATYpPaIbHOW CTETICHU

22 Apudmerndeckuii KOpeHb HATYpPaIbHOM CTETICHU

23 CBoiicTBa apu(PMETHICCKOTO KOPHS HATYypaTbHON CTCTICHU

24 CBoiicTBa apu(pMETHUECKOTO KOPHS HATYypaIbHOM CTETIEHN

25 CBoiicTBa apu(METHUECKOTO KOPHS HATYypaIbHOMN CTETIEHN

26 JleticTBus ¢ apu()METHUECKUMHU KOPHSIMU N—OH CTETIEHU

27 JevicTBus ¢ apu()METHUECKUMHU KOPHSIMUA N—OH CTETIEHU

28 JleticTBus ¢ apu()METHUECKUMHU KOPHSIMHA N—OH CTETIEHU

29 JleticTBus ¢ apu()METHUECKUMHU KOPHSIMHA N—OH CTETIEHU

30 JleticTBus ¢ apu()METHUIECKUMHU KOPHSIMHA N—OH CTETIEHU

31 Pemrenne nppalimOHaNbHBIX YPaBHEHUN U HEPABEHCTB

32 Pemenne nppalimoOHaNbHBIX YPaBHEHUN U HEPAaBEHCTB

33 Pemenue nppanvoHalbHbIX YpaBHEHUN 1 HEPABEHCTB

34 Pemrenne nppalimOHaNbHBIX YPaBHEHUN U HEPABEHCTB

35 Pemenne nppanroHalbHBIX YpaBHEHUN 1 HEPABEHCTB

36 CBoiicTBa U rpaduk KOpHS N-0if cCTeneHn

37 CBoiicTBa U rpaduk KOpHS N-0if cTeneHn

38 KonTtponbHas pabora no Teme "Apudmerndeckuit KopeHb n—oi creneHu. MppannonanabHble ypaBHEHHs U HepaBeHCTBA"
39 CuHyC, KOCHHYC U TaHT€HC YHACIIOBOIO apryMeHTa

40 CuHyC, KOCHHYC U TaHT€HC YHACIIOBOIO apryMeHTa

41 ApKCcHHYC, apKKOCUHYC U apKTaHI€HC YMCIOBOTO apryMEHTa

42 ApKCHHYC, apKKOCUHYC U apKTaHI€HC YMCIOBOTO apryMEHTa

43 Tpuronomerpuueckas OKpy>KHOCTb, OIIPE/IeICHHE TPUTOHOMETPUYECKUX (PYHKIMH YUCIOBOTO apryMeHTa
44 Tpuronomerpuueckas OKpy>KHOCTb, OIIPE/IeICHHE TPUTOHOMETPUYECKUX (YHKIMH YUCIOBOTO apryMeHTa
45 OCHOBHbBIE TPUTOHOMETPUUECKHE (POPMYIIbI

46 OCHOBHBIE TPUTOHOMETPUYECKHE POPMYJIBI




47 OcCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI

48 OcCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI

49 [IpeobOpazoBanye TPUTOHOMETPUICCKUX BBIPAKECHUM

50 [IpeoOpa3oBanue TPUTOHOMETPHUECKUX BBIPAKEHUI

51 [IpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BBIPAKEHUH

52 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX BBIPAKEHUI

53 [IpeoOpa3oBanue TPUTOHOMETPHUECKUX BBIPAKEHUI

54 Pemrenne TpuroHOMETpU4ECKUX YPaBHEHHUN

55 Pemrenne TpuroHOMeTpU4ECKUX YpaBHEHHUN

56 Pemrenne TpuroHOMETpUYECKUX YpaBHEHHUN

57 Pemrenne TpuroHOMETpU4ECKUX YPaBHEHHUN

58 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHHUN

59 Pemrenne TpuroHOMETpUYECKUX YpaBHEHHUN

60 O6o06menne o TemaM "OCHOBHBIE TpUTOHOMETpHUYecKre hopMyiibl. TpuroHomeTpuieckrue ypapHeHus"

61 KonrtponbHas pabota o Teme "®@opmysl TpUrOHOMETpUH. TpUroHoMeTpruieckue ypaBHeHus'"/Beepoccuiickas nmpoBepoyHas
paborta

62 Hrorosas xonTpoasHas pabota / Becepoccuiickast mpoBepouHasi pabota

63 O06o00u1eHne, cucTeMaTu3alus 3HaHUK 3a Kypc anreOpsl M Havall MaTeMaThueckoro aHanu3sa 10 kiacca

64 Apudmernueckas 1 reomeTpudeckas mporpeccuu. Vicronabp3zoBaHue Nporpeccu AJisl peieHus pealbHbIX 33134 MPUKIATHOTO
Xapakrepa

65 beckoneuno yObIBatomiast reomerpuueckast nporpeccust. Cymma 6€CKOHEYHO yObIBarOIIe reoMeTpHiecKOi IPOrpeccuu

66 @dopmyIia CI0KHBIX IPOLEHTOB

67 @dopmyIia CI0KHBIX IPOLEHTOB

68 O6o00u1eHue, cucTeMaTu3alus 3HaHUK 3a Kypc anreOpsl M Havall MareMaTrueckoro aHanu3sa 10 kiacca




11 KJIACC

Ne
Tema ypoka

n/n
1 CrerneHsb ¢ palMOHAIBHBIM [10KA3aTEIEM
2 CBolicTBa CTENEHU
3 [Ipeobpa3zoBanue BbIpaKEHUM, COACPKAIINX PAIMOHAIBHBIE CTEIIEHU
4 [Ipeo6pa3oBanue BbipaxkeHU, CoAEepKALUX PAllIOHATIbHBIE CTETIEHU
5 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAILNX pAllHOHAIbHBIE CTEIICHH
6 [ToxazarenbHble ypaBHEHUS U HEPABEHCTBA
7 [ToxazarenbHble ypaBHEHUS U HEPABEHCTBA
8 [ToxazarenbHble ypaBHEHUS U HEPABEHCTBA
9 [ToxazarenbHble ypaBHEHUS U HEPABEHCTBA
10 [ToxazarenbHble ypaBHEHUS U HEPABEHCTBA
11 [Toka3zarenbHas GyHKIMS, €€ CBOMCTBA U rpaduk
12 KonrtponbHas padora no reme "CreneHsb ¢ pallioHaNbHbIM Noka3ateneM. IlokaszarenbHas ¢pyHkuus. [lokazarenbHble ypaBHEHUS U

HepaBeHcTBa"

13 Jlorapudm uymncna
14 JlecaTuuHbIE U HaTypaJIbHbIE JOTapH(PMbI
15 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIIMX JIOTapU(PMBI
16 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIIMX JIOTapU(MBI
17 [IpeobpazoBanue BEIpAXKEHUH, COAECPIKAIMX JIOTapru (MBI
18 [IpeobpazoBanue BEIpAXEHUH, COAECPIKAIMX JIOTapU (MBI
19 Jlorapudmuueckre ypaBHEHHUSI U HEPAaBEHCTBA
20 Jlorapudmuueckre ypaBHEHHUSI U HEPAaBEHCTBA
21 Jlorapudmuueckre ypaBHEHUSI U1 HEPAaBEHCTBA




22 Jlorapudmudeckue ypaBHEHHS 1 HEPaBEHCTBA

23 Jlorapudmuueckas ¢pyHkus, €€ CBOWCTBA U rpaduK

24 Jlorapudmuueckas ¢pyHkus, €€ CBOWCTBA U rpaduK

25 Tpuronomerpuieckue GyHKINHU, UX CBOMCTBA U rpaduku

26 Tpuronomerpudeckue GyHKINHU, UX CBOICTBA U rpaduKu

27 Tpuronomerpuieckue GyHKINHU, UX CBOICTBA U rpaduku

28 Tpuronomerpuieckue GyHKINHU, UX CBOMCTBA U rpaduku

29 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB

30 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB

31 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB

32 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB

13 KonTtponpHast padora no Teme "Jlorapudmuueckas pynkuus. Jlorapupmuueckue ypaBHeHUS U HEpaBEHCTBA. T pUTOHOMETpUYECKHE
¢ynkuum u ux rpadpuku. TpuroHomeTpruuecKkue HepaBeHcTBa"

34 HenpepbiBable QyHKIINN

35 Meroa MHTEPBAJIOB JUIsl pELICHUS HEPABEHCTB

36 MeTto1 MHTEPBAJIOB JUIsl pELIEHHsI HEPAaBEHCTB

37 [IpousBonHas pyHKIUN

38 [TpousBoHas GpyHKIUH

39 ['eomeTpuueckuii 1 GU3NUECKU CMBICT TPOU3BOTHON

40 ['eomeTpuueckuii 1 GU3NYECKUl CMBICT POU3BOTHON

41 [Tpon3BoIHBIE 3JIEMEHTAPHBIX PYHKLUH

42 [Ipou3sBoaHbIE IIeMEHTAPHBIX (QYHKIIUN

43 [IpousBoaHast CyMMBl, IPOU3BEEHHS, YACTHOTO (PYHKLIUI

44 [IpousBoaHast CyMMBI, IPOU3BEIEHHS, YACTHOTO (PYHKLIUI

45 [IpousBoaHast CyMMBI, IPOU3BEIEHHS, YACTHOTO (PYHKIIUH

46 [IpumeneHne mpon3BOIHON K UCCIETOBAaHHIO (PYHKIMI HA MOHOTOHHOCTb M 9KCTPEMYMBbI




47

[TprMeHeHre TpOU3BOJHON K HCCIeI0OBaHUIO (DYHKIMII HA MOHOTOHHOCTh M SKCTPEMYMBI

48 [IpumMeHeHne MPON3BOTHON K UCCIIEIOBaHUIO (DYHKIIMA HA MOHOTOHHOCTb U OKCTPEMYMBI

49 [IpumMeHeHne MPOU3BOTHOM K UCCIIETOBaHNUIO (DYHKIIM HA MOHOTOHHOCTb U OKCTPEMYMBI

50 Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO 3HaYCHNUS (DYHKIIMU Ha OTPE3Ke

51 Haxoxxnenne HanOobIIero ¥ HAMMEHBIIETO 3HAYCHNUS (DYHKIIMU Ha OTPE3Ke

52 Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO 3HaYCHNUS (DYHKIIMU Ha OTPE3Ke

53 Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO 3HAYCHNUS (DYHKIIMU Ha OTPE3Ke

54 Haxoxxnenne HanOobIIero ¥ HAMMEHBIIETO 3HaYeHHUS (DYHKIIMH Ha OTPE3Ke

55 Haxoxxnenne HanOobIIero ¥ HAMMEHBIIETO 3HaYeHHUS (DYHKIIMH Ha OTPE3Ke

56 [Ipumenenue npon3BOIHON ISl HAXOKICHHS HAWTYUIIEero pellieHusl B IPUKIIAIHBIX 3aja4ax, JUlsl OPEIeIeHUs CKOPOCTH Tpoliecca,
3aJJaHHOTO (hOPMYJION MM rpapuKOM

57 KonTtponpnas padora no teme "[IponsBoanas. [lpumenenne npon3BogHOR"

58 [TepBooOpasnas. Tabmuia mepBooOpa3HbIX

59 [TepBooOpasnas. Tabmuia mepBooOpa3HbIX

60 Wurerpan, reomerpuueckuil 1 GU3NYECKUIN CMBICIT HHTErpaia

61 Wurerpan, reomerpuueckuii 1 GU3NYECKUI CMBICIT HHTErpaia

62 Wurerpan, reomerpuueckuil 1 GU3NYECKUIN CMBICIT HHTErpaia

63 Brruncnenue nnrerpana no gopmyne Herorona—IJleitbnuna

64 Brruncnenue nnrerpana no gopmyne Herotona—IJleitbnuna

65 Brruncnenue nnrerpana no gopmyne Herorona—IJleitbnuna

66 Brruncnenue nnrerpana no gopmyne Herorona—IJleitbnuna

67 CucreMbl TUHENHBIX YpaBHEHUN

68 CucreMbl TUHENHBIX YpaBHEHUN

69 Pemenue npuknaaHbIxX 33124 ¢ TOMOIIBI CUCTEMBI JINHEHHBIX YpaBHEHUI

70 Pemenue npuknaaHbpIxX 3a1a4 ¢ TOMOLIBKO CUCTEMBI JINHEHHBIX YpaBHEHUI

71 CucTteMbl 1 COBOKYITHOCTH HEJIBIX, pAllMOHATIbHBIX, UPPALIMOHATIBHBIX, TOKA3aTeNIbHbIX, IOTapU(MUUECKUX YPAaBHEHUN U




HEPAaBCHCTB

Cucremsl COBOKYITHOCTH LECJIbIX, pallHOHAJIBHBIX, HppallMOHAJIBHBIX, IIOKA3aTCJIIbHbIX, J'IOl"apI/I(bMI/I‘IeCKI/IX ypaBHCHI/Iﬁ u

72
HEPaBEHCTB

7 CuCTeMBI U COBOKYITHOCTH IICJIBIX, PAIlMOHAIBHBIX, HPPAIMOHAIBHBIX, TTOKA3aTEIbHBIX, JOTapU(OMHUUECKUX YPaBHEHUN U
HEPaBEHCTB

74 CuCTEeMBI U COBOKYITHOCTH IICJIBIX, PAIlMOHAIBHBIX, HPPAIMOHAIBHBIX, TTOKA3aTEIbHBIX, JOTapU(OMHUUECKUX YPaBHEHUN U
HEPaBEHCTB

75 Hcnons3oBanue rpadukoB GyHKUIUN AJs peLICHUsS] YPaBHEHHUN U CUCTEM

76 Hcnons3oBanue rpadukoB GyHKUIUN AJs peLICHUs] YPaBHEHHUN U CUCTEM

77 [IpumeHeHue ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUI0 MaTeMaTUYECKUX 3a7a4 U 3aa4 U3 Pa3IMyHbIX 00acTell HAyKu U
peaTbHOM KU3HU

78 KonTponbnas pabota no reme "MHTerpan u ero npumeHenusi. CUCTeMbl ypaBHEHH"

79 HatypanbHble U 1ieble yrcia B 3a7auax U3 pealbHO! KU3HU

80 HatypanbHble U 1ieble yrcia B 3a7auax U3 peanbHON KU3HU

81 HatypanbHble U 1iebie yrciia B 3a7auax U3 pealbHON KU3HU

82 [Tpu3Haky AETUMOCTH LENBIX YUCEI

83 [Tpu3Haky AETUMOCTH LENBIX YUCEI

84 [Ipu3Haky eNMMOCTH LEIBIX YUCEI

85 [ToBTOpenue, 0600IIeHNEe, CUCTEMATH3AIIMS 3HAHUU. Y paBHEHUS

86 [ToBTOpenue, 0600IIeHNEe, CUCTEMATU3AIIMS 3HAHUM. Y paBHEHUS

87 [ToBTOpenue, 0600IIeHNEe, CUCTEMATU3AIIMS 3HAHUM. Y paBHEHUS

88 [ToBTOpenme, 0600IIeHNE, CUCTEMATH3aIIHs 3HAHUHU. Y paBHEHUS

89 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3aIIHsl 3HAHUHU. Y paBHEHUS

90 [ToBTOpenue, 0600IIeHNE, CUCTEMATH3aIIHsl 3HAHUH. Y paBHEHUS

91 [ToBTOpenue, 0600IIeHNE, cCCTeMaTH3anus 3HaHuii. HepaBeHcTBa

92 [ToBTOpenwue, 0600IIEHNE, cCCTeMaTH3aus 3HaHuii. HepaBeHcTBa




93

IToBTOpeHue, 0600IIeHNE, cCCTeMaTH3alKs 3HaHuii. HepaBeHcTBa

94 [ToBTOpeHue, 0600IIEHNE, cCCTeMaTH3alKs 3HaHuii. HepaBeHcTBa

95 [ToBTOpeHME, 0000IIEHNE, cCCTeMaTH3aks 3HaHuii. CUCTEeMbI ypaBHEHUN

96 [ToBTopenue, 0600IeHNE, cucTeMaTH3aIys 3HaHui. CrcTeMBbl ypaBHEHU I

97 [ToBTOpenue, 0600IIeHNE, ccTeMaTu3anus 3HaHuH. OYHKIMH

98 [ToBTOpeHnue, 06001IeHNE, ccTeMaTu3anus 3HaHu. OYHKIMH

99 Wrorosas KoHTpoOJbHASA paboTa

100 Hroroas xouTpoapHas pabora

101 O06o0mIeHne, cucTeMaTru3alns 3HAaHUK 32 Kypc anreOpsl M Hadayl MaTeMaTrdeckoro aHanmsa 10-11 kimaccos
102 O06o0mIeHne, cucTeMaTru3alns 3HAaHUN 32 Kypc anreOpsl M Hadayl MaTeMaTrdeckoro ananmsa 10-11 kimaccos




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IIPOI'PAMMBI

10 KJIACC
Kox .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBePsSIeMOro .
o0pa3oBaTe/IbHOI NPOrpaMMBbI Cpe/iHero 001ero 0opa3oBaHus
pe3yJbTara
1 Ywucma ¥ BEIYUCICHUS
. OnepupoBaTh TOHATUSIMHU: PALMOHAIIBHOE M JICUCTBUTEIBHOE YHCIIO,
' OOBIKHOBEHHAs! U JECATUYHAs APOOb, IPOLIEHTHI
- BreimmonHAT,  apudMETHYSCKHE ONEepalvd ¢ paldOHAIBHBIMH U
. JIEMCTBUTEIIBHBIMH YHCIaMH
13 BoeinonHsate  npuOmmk€HHBIE  BBIYUCICHHS,  WCIONB3YysS  MpaBHIIA
. OKpYTJIEHUS, AENIaTh IPUKUAKY U OLEHKY PE3yJIbTaTa BHIYMCICHUIN
OrnepupoBaTh MOHIATHSIMU: CTENEHb C IEJIbIM MOKa3aTeleM, CTaHIapTHas
14 dbopMa 3anucu AeWCTBUTENBHOIO YMCIA, KOPEHb HATYpalIbHOW CTENEHU;
. MCIIOJIb30BATh TOJIXOJAIIYI0 (DOPMY 3alTUCH JICHCTBUTEIBHBIX YUCEIT JIIs
pElIeHUs] TPAKTUYECKUX 3a]1a4 U MPEICTABIECHUS JaHHBIX
OrnepupoBaTh MOHATUSIMH: CHHYC, KOCHHYC M TaHTEHC MPOU3BOJHLHOTO
1.5 yIiia; HCIOJIb30BaTh 3allMCh TMPOM3BOJILHOTO yria uepe3 oOpaTHbIC
TPUTOHOMETPUYECKUE (DYHKITMU
2 YpaBHEHHUS 1 HEPABEHCTBA
OnepupoBaTh NOHATHUSAMU: TOXKAECTBO, YPaBHEHUE, HEPABEHCTBO, 1IENOE,
2.1 parmoHaIbHOE, HUppalMOHATIEHOE ypaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPAaBHEHUE
55 BrimonasaTe  mpeoOpa3oBaHMsl TPUTOHOMETPUUYECKMX BBIPAKEHUH U
. pemaTb TPUrOHOMETPUUYECKHUE YPaBHEHUS
BrImonmHATE TpeoOpa3oBaHus HETbIX, PallMOHATBFHBIX U UPPAIMOHATBEHBIX
2.3 BBIPQKEHU MW pemaTh OCHOBHBIE THIBI LEJBIX, PALUOHAIBHBIX H
MPPALMOHATILHBIX YPaBHEHUN U HEPABEHCTB
54 [IpuMeHATh ypaBHEHHS W HEPABEHCTBA JUIsI PEIICHHS MaTEMaTHYECKHX
' 3a]1a4 U 3a]1a4 U3 Pa3ITUYHbIX 00JacTei HayKH U pealbHOMN KU3HH
5 s MonenupoBaTh peajbHbIE CUTyallUd Ha S3BIKE alnreOpbl, COCTaBISATh

BBIPpAXKCHUA, YPAaBHCHUS, HCPABCHCTBA 110 YCIIOBHIO 3aJa4u, UCCIICI0BATh




MOCTPOCHHBIE MOJIEIIN C HCTIOIb30BAHUEM allnapara aireopsl

OyHKIMU U TpaduKu

3.1

OnepupoBaTb MNOHATUSAMH: (YHKIHS, CIIOCOOBI 3amaHus (QyHKIHH,
o0nacTh oOmpeneieHuss U MHOXKECTBO 3HaueHUH QYHKIUH, Trpaux

($yHKIMHU, B3aUMHO 00paTHBIE (PYHKITUH

3.2

OnepupoBaTh MOHATHSAMH: YETHOCTh U HEUYETHOCTh (YHKIMH, HYIU

(bYyHKINHU, TPOMEXKYTKH 3HAKOMTOCTOSTHCTBA

3.3

Hcnonb3oBate rpaduky GyHKIHHA 111 pELICHUs] ypaBHEHU N

34

Ctpouts W uWTaTh TpadUKH JIMHCHHOW (YHKIMH, KBaJIpaTUIHOU

(GYyHKINH, CTENeHHON (DYHKIMH C IIETTBIM TIOKa3aTelIeM

3.5

Hcnonp3oBarh rpaduku (QYHKIUH A7 HCCIEIOBAHUS TPOILIECCOB U
3aBUCUMOCTEHN TPU PEIICHUH 3a/lay U3 APYruX Y4YeOHBIX MPEAMETOB U
pealbHOM  JKM3HM, BBIpaXaTb (HOpPMyIaMH 3aBUCHMOCTH  MEXIY

BCJIIMYNHaAMU

Hauana maTemaTudyeckoro anainza

4.1

OHCpHpOBaTB INOHATHUAMU. IIOCJIICAOBATCIBHOCTD, apI/I(bMeTI/I‘leCKaH u

reoMeTpru4dcCKasd nmporpecCuu

4.2

OnepupoBaTh MOHATUSAMU: OECKOHEYHO YOBIBaIOIIas TeoMeTpuYecKas
mporpeccusi, CcyMma OECKOHEUHO YOBIBalOmed T'€OMETPUUYECKON

pOrpeccuu

4.3

38.IlaBaTB MOCJICA0BATCIIbHOCTU PA3JINYHBIMU crocodoamMu

4.4

Hcnonp30Bath CBOMCTBA MOCIEAOBATEIBHOCTEN M MPOTPECCUU IS

pelmiCHus PCAJIbHBIX 3a4a4 IMMPHUKIIAAHOTO XapaKTepa

MHOK€ECTBA U JTOTHKA

5.1

OHCpHpOBaTI) MOHATHUAMU: MHOXKCCTBO, OIICpallui HaJl MHOKCCTBaAMU

5.2

Hcronb30BaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapar Uil  ONUCaHUs
peaNbHBIX NPOLIECCOB W SBJICHWW, NpPU pEHIEHUWM 3a0ad W3 APYyrux

y4eOHBIX IPEAMETOB

53

OHepI/IPOBaTL IIOHATHUAMMU OIIPCACIICHUC, TCOpCMa, CIICACTBHUC,

J0Ka3aTcJIbCTBO




11 KIIACC

Kon
NpoBepsieMoOro
pe3yJjbTarTa

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTATHI OCBOCHUA OCHOBHOM
06pa30BaTeJ’IbHOI7I NnmporpaMmsl CpeaHEro 0611161"0 06p330BaHI/Iﬂ

1

Yyucia U BEIUMCIIEHUSA

1.1

OHCpI/IpOBaTb IOHATHUAMU. HATypaJIbHOC, LEJI0€ YHCI0, HCIIOJIB30BaTh
MNPpU3HAKHU OCIMMOCTU LCJIbIX YHUCCII, PAa3JIOKCHUC YHCIIa Ha IMPOCTHIC

MHOXUTCIIA OJId pCHICHUA 3aaa4

1.2

OHepI/IpOBaTB IOHATHUEM: CTCIICHb C pallMOHAJIBHBIM I10Ka3aTCJICM

1.3

OHGpI/IpOBaTI) IIOHATUAMMU JIOFapI/I(l)M quciJia, JCCATUYHBIC u

HaATypaJIbHbIE TOTapU(PMBbI

ypaBHeHI/IH 1 HCPAaBCHCTBA

2.1

[IpuMeHsITH CBOMCTBA CTENEHU MJi NPeoOpa3OBaHUsl BbIPAKECHUI,
OIEpUPOBATh IOHATHAMM: IOKA3aTEJbHOE YPAaBHEHHUE U HEPABEHCTBO;

pemiaTb OCHOBHBIC TUIILI ITOKA3aTCIIbHBIX ypaBHeHI/IfI 1 HCPABCHCTB

2.2

BoinonHsATe mpeoOpazoBaHusl BBIPAXKEHHM, COAEPKAIUX JOTapU(MBbL;
OTIEPHPOBATH MOHATUSIMHU: JIOTapU(MUIECKOE YpaBHEHHE U HEPABEHCTBO;

pemaTb OCHOBHBIC THUIIbI HOI‘apI/I(bMI/I‘-IeCKI/IX ypaBHeHI/II\/’I 1 HCPABCHCTB

23

Haxoaute peHiCHUA HpOCTCfII.HHX TPUTOHOMCTPUUICCKHUX HCPABCHCTB

24

OnepupoBaTb NOHATHUAMHU: CHCTEMa JIMHEHHBIX YypaBHEHUH U €€
pELICHUE; UCIOJIB30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHHUU IS PELICHUS

MPAKTUYCCKUX 3aaa4

2.5

Haxoaute peHiCHusd HpOCTGﬁH.IPIX CHUCTEM u COBOKyHHOCTCfI

palMOHAIBHBIX YPABHEHUI U HEPABEHCTB

2.6

MopenupoBaTh pealibHbIE CUTYyallid Ha S3bIKE alreOpbl, COCTaBIATH
BBIPAXXEHHUSI, YPABHEHUS, HEPABEHCTBA U CUCTEMBI IO YCJIOBHUIO 3aJayH,
HCCJIEN0BATh IIOCTPOEHHBIE MOJEINA C UCIHOJIB30BAaHWEM ammnapara

anreOpbl

@OyHKIMH U TpaduKu

3.1

OnepupoBaTh MOHATHSAMHU: TEPHOAWYECKAs (YHKIHS, HPOMEXKYTKH
MOHOTOHHOCTH (YHKIIMU, TOYKH 3KCTpeMyMa (DYHKIUH, HauOoJsbliee U
HaMMeHblllee 3HaUeHUs! (PYHKIMM Ha MPOMEKYTKE; UCIOIb30BaTh UX IS

uccien0BaHus (YHKUIUH, 331aHHOM rpagukom

3.2

OneprpoBaTh TOHIATHIMH: TpadUKH MOKA3aTEIBLHOM, JTOTApHU(PMUIECKON




TPUTOHOMETPUYECKNX (PyHKIUI; u300pakaTb HMX Ha KOOPAUHATHOM

IUIOCKOCTH Y UCITIOJIB30BATH Ul PEIICHUS] YPABHEHUI U HEPABEHCTB

N300pakaTh Ha KOOPAMHATHOM TIJIOCKOCTH TpaduKH  JHUHEHHBIX

33 YpaBHEHUH W HCMOJb30BaTh HX ISl PEHICHUS CHUCTEMbI JIMHEHHBIX
YpaBHEHUU
34 Ucnionb3oBarhk rpaduku (QYHKIUN IS MCCICTOBAHUS IPOIECCOB H
' 3aBUCUMOCTEH U3 APYTUX YICOHBIX JUCIIUILITNH
4 Haugama MmaTemMaTH4eCcKOro aHajmn3a
OnepupoBaTh TOHATHSMHU: HENpepbiBHAsA (YHKIMSA, TMPOU3BOIHAS
4.1 (YHKIMW; WCHOJB30BATH T'EOMETPUYECKUH W (DU3HYECKHA CMBICIT
MIPOM3BOIHOM ISl pEIICHUS 3a/1a4
4o Haxonuth  mpoW3BOJHBIE  DJIEMEHTAPHBIX  (PYHKIUW, BBIYUCIATH
' MIPOU3BOJIHBIE CYMMBI, IIPOU3BEJCHHS, YACTHOTO (DYHKIUI
Hcnonp30BaTh  MPOM3BOJMHYIO JUIS  HMCCICAOBaHUS (DyHKIMH Ha
4.3 MOHOTOHHOCTb U 9KCTPEMYMBI, IPUMEHATh Pe3yJIbTaThl HCCIEAOBAHUS K
MIOCTPOCHUIO TpaHUKOB
4 Hcrnonb30BaTh NMPOU3BOIHYIO ISl HAXOXKICHHUS HAMIYUIIETO PEUICHUS B
. MPUKJIIAHBIX, B TOM YMCJIE COLMATbHO-I)KOHOMUYECKHUX, 3aa4ax
45 OnepupoBaTh TMOHATUSIMH: T€pBOOOpa3Hasi W MHTErpaj; IMOHUMATH
' TeOMETPUUYECKUN U PU3NIECKUI CMBICI HHTETpaia
46 Haxoaute mepBooOpa3Hble JIEMEHTapHBIX (YHKIHHA, BBIYUCIATH
' uHTerpain no gopmyine Hototona — Jleitbuuna
47 Pewmate nmpukiagHbie 3a1a4d, B TOM YHUCIE COLMAIbHO-3KOHOMHUUYECKOTO

U (pU3UYECKOro XapakTepa, CpeICTBAMH MaTEMaTHYECKOr0 aHaJIN3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Koxn
1 Yucna v BIYKCICHUS
Panyonanenbple  yuciaa. OOBIKHOBEHHblE M JECATUYHBIE JpOOM, IPOLEHTHI,
OeCKOHEUHBIE  TMEepHOAMYECKHe  ApoOu.  ApudmeTHdyeckue  Omepamuu ¢
1.1 paLMOHATIBHBIMU YHCIIaMH, IPeoOpa30BaHUsl YUCIOBBIX BblpaxkeHui. [IpumeneHue
npoOeil M MPOIEHTOB JUIsl PEIICHUS MPUKIAIHBIX 33/a4 M3 Pa3IUYHBIX OTpaciel
3HAHUM U peaIbHOM )KU3HU
JerictBuTenpbHble  4yMcia.  PanMOHaJIbHBIE W HPpPAUMOHAIBHBIE  YHCIA.
1.2 Apudmernueckue omnepanuu C JACHCTBUTEIbHBIMM 4yuciaaMu. [IpuOiamxkéHHble
BBIUMCJIEHMS], [TpaBUJIa OKPYIJIEHUS, IPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYUCIICHUN
Crenenp ¢ mensiM mokaszareneM. CrtangapTHas (opma 3amucH JIeiCTBUTELHOTO
1.3 yucia. Mcnonb3oBanue noaxozsmed GopMbl 3anucu AEHCTBUTEIbHBIX YHCEN IS
pelIeHHs IPaKTUYECKUX 3a]a4 U IPECTaBICHUS JaHHBIX
14 Apudmernuecknuil KOpeHb HaTypaJbHOM cTeneHu. JeHcTBUs ¢ apupMEeTHYECKUMHU
' KOPHSIMH HaTypajibHON CTENIEHU
L3 CuHyC, KOCMHYC M TAaHIEHC YHCJIOBOTO AapryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHT'€HC YUCIIOBOTO apryMeHTa
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 ToxnecTBa U TOXKIECTBEHHbIE TPe0Opa3oBaHus
25 [TpeoGpa3oBanue TPUTOHOMETPUYECKHUX BBIPAXKECHUI. OcHoBHbIE
' TPUTOHOMETpHUUYECKHUE (HOPMYJIIbI
53 VYpaBHeHHe, KOpeHb ypaBHeHus. HepaBeHCTBO, pelieHue HepaBeHCTBA. Merton
' MHTEPBAJIOB
24 Penienue nensix U ApoOHO-pAIMOHANBHBIX YPAaBHEHUH U HEPAaBEHCTB
2.5 Penienune uppanmoHanbHbIX YpaBHEHUI U HEPAaBEHCTB
2.6 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN
57 [IpumeneHne ypaBHEHHI 1 HEPABEHCTB K PEILICHUIO MaTeMaTUYeCKUX 3aJa4 U 3a1a4
' U3 pa3IMYHBIX o0NacTel HAyKH U peasibHOM KHU3HU
3 OyHKIMH U TpaduKu
3.1 Oynkuus, cnocoObl 3amanus QyHkuuu. I'paduk ¢yHkumuu. B3aumHo obOparHble




byHKIAHA
32 OOnacTe ompeaeneHUs W MHOXECTBO 3HaueHul ¢yHkumu. Hymn ¢dyHxum.
' [IpomexyTKH 3HAKOMOCTOSHCTBA. YETHBIE M HEUETHBIC (PYHKIIUU
33 CrenenHas (yHKIMS C HaTypaJbHbIM M ILeJbIM IokKa3areneMm. E€ cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOPHS 1-Oi CTETIEHU
Y Tpuronomerpuyeckas OKpYKHOCTb, ONpEAEICHUE TPUTOHOMETPUUYECKHX (YHKIIMH
' YHUCJIOBOT'O apryMEHTa
4 Hauana matemaTndeckoro aHaausa
il [TocnenoBarenbHOCTH, CHOCOOBI 3afaHus IOcCJeNoBaTeNbHOCTEH. MOHOTOHHBIE
' IIOCJIETI0BATEIbHOCTH
Apudmernueckass U TeoMeTpuueckas mporpeccud. beckoHedHo yObIBaromias
42 reomerpuueckas nporpeccus. Cymma OeCKOHEYHO YOBIBAIOMIEH TI'€OMETPHYECKOM
' nporpeccud. Popmysa CIOXKHBIX NPOLEHTOB. lcrnonp3oBaHue nporpeccuu ais
pelIeHNs peallbHbIX 33]a4 IPUKJIaJHOIO XapaKTepa
5 MHOXecCTBa U JIOruKa
MHoxecTBO, omepauuu HaJl MHOXecTBamM. Jlumarpammbsl Oilepa — BenHa.
5.1 [IpumeHeHne TEOPETUKO-MHOXKECTBEHHOTO ammnapara Jjs ONUCaHHUs peallbHbIX
IPOLIECCOB U SABJICHUH, TP PEILICHUH 3aJ]ay U3 IPYTUX YUeOHBIX IPEIMETOB
5.2 Ornpenenenue, Teopema, ClefCTBUE, J0Ka3aTeIbCTBO
11 KIIACC
Kon IIpoBepsieMbli 3J1EMEHT COACPKAHMUS
1 Yucna 1 BBIYUCIIEHUS
1.1 Harypanbnsle u nensie yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE
1.2 CreneHb ¢ pallMOHAIBHBIM TTOKa3aTeneM. CBOWCTBA CTENIEHU
1.3 Jlorapudm uucna. /lecaTuynbie U HaTypajbHbIE JOrapupMbl
2 VYpaBHEHMSI U HEPABEHCTBA
2.1 [IpeoOpa3oBanue BbIpaxeHU, copepKalIUX JOrapupMbl
55 [IpeoOpa3oBanue BBIpaXKEHUN, COAECPIKAIINX CTENCHH C PAl[IOHAIBHBIM
' ITOKa3aTeIeM
23 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
24 IlokazarenbHble ypaBHEHUS U HEPABEHCTBA
2.5 JlorapudmMuueckre ypaBHCHHs 1 HEpAaBEHCTBA




CucteMbl JNMHEWHBIX ypaBHEHHWU. PelleHne NpUKIATHBIX 3a7ad C IOMOIIbIO

20 CUCTEMBI JINHEWHBIX YPAaBHEHU
2.7 CucreMbl ¥ COBOKYITHOCTH PallMOHAIbHBIX YPABHEHUI U HEPABEHCTB
53 IIpumeHeHNe ypaBHEHNH, CUCTEM U HEPABEHCTB K PEIIEHUIO0 MaTEMaTHYECKHX 3aJa4
' W 337124 U3 Pa3InYHBIX 00JIaCTe HAYKH U PEATbHOM KU3HU
3 OyHKIMU U Tpaduku
Oynkuus. Ilepuoguueckue ¢yHkuuu. IIpomMeKyTKM MOHOTOHHOCTH (DYHKIMH.
3.1 MakcumymMbl 1 MUHUMYMBI (QyHKUMU. HaunGonbinee W HauMeHblIee 3HAYCHHE
(GYHKIMU Ha IPOMEKYTKE
3.2 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpaduku
33 IToka3zarenbHas u jorapudmudeckas GyHKIMU, X CBOMCTBA U TpaduKH
3.4 Hcnons3oBanue rpadhukoB GyHKIUN A1 peLICHUS] YPaBHEHHUI U TMHEHHBIX CUCTEM
Wcnons3oBanne rpadukoB  QYHKIWA OIS UCCICIOBAHHS  TPOIECCOB U
3.5 3aBUCUMOCTEH, KOTOpble BO3HMKAIOT IPU pEIIEHUM 3a7ad U3 APYTHMX Y4eOHbIX
IIPEAMETOB U PEaIbHOM KU3HU
4 Havana maTemMaTnyeckoro aHanusa
4.1 HenpepsiBHble pyHKIMU. MeTOA HHTEPBAIOB /JIs pEIIEHUS] HEPABEHCTB
4.2 [IpousBonnas ¢pyHkuuu. ['eomerpuueckuil 1 GU3NUECKUI CMBICI IPOU3BOIHOM
43 ITpousBosnHble 3neMeHTapHBIX (yHKIME. DopMynbl HAXOXKAEHUS MPOU3BOAHOM
. CYMMBI, IPOU3BEACHMS U YACTHOTO (PYHKIUI
[IpumeHeHne NPOU3BOAHONM K HCCIENOBAaHUIO (PYHKIMH Ha MOHOTOHHOCTh U
4.4 sKcTpeMyMbl. HaxoxaeHne HauOoNIbLIero ¥ HaUMEHBUIETo 3HaueHUs (QyHKIMH Ha
OTpe3Ke
IIpumeHeHre NPOU3BOAHOM [UIsl HAXOXKIEHUS HAWTYYIIEro PEeUIeHNs B IPUKIIAAHbBIX
4.5 3ajayax, s ONpeAeNieHUuss CKOPOCTH Ipoliecca, 3aJaHHOro (opMmysnod wiu
rpaduKom
4.6 IlepBooOpasnasi. Tabnuia nepBooOpa3HbIX
47 WuTerpan, ero reomerpuueckuil M pusnueckuii cmMbici. Beranciaenue uHTerpaia mno

¢dbopmyne Hetotona — JleitOnura




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Kon IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTaTaM OCBOCHUS
MPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeIHero 0011ero
TpeOOBaHUS o0pa3oBaHus

Bianenue meromamMu J0Ka3aTenbCTB, AJITOPUTMAMM PELICHUS 3a7ad;
yMmeHue (opMynupoBaTh U ONEPUPOBATH MOHATHSIMHU: OIpEIesiCHHE,
aKcuoma, TEeOpeMa, CJEICTBHE, CBOMCTBO, IPU3HAK, JI0Ka3aTelIbCTBO,
paBHOCHIIbHBIE (HOPMYITUPOBKH; TPUMEHSTh UX; YMEHHE (POPMyITUPOBATH
0o0paTHOE U IMPOTHUBOIIOJIOKHOE YTBEP)KJEHHE, MPUBOJAUTH MPUMEPHl U
KOHTPIIPUMEDPBI, HCIOJI30BaTh METOJ MAaTeMaTHYECKOW WHIYKLHH;
IIPOBOAMUTH  JI0KA3aTeIbHBIE PACCYyXKIECHHUA IpU PELIEHUU 3a1ady,
1 OLICHUBATh  JIOTMYECKYIO  IIPaBUJIBHOCTb  PACCYXICHUH;  yMEHHE
OIIEpUPOBATh MOHATUAMHU: MHOXECTBO, IOAMHOXECTBO, ONEPALMH HaJ
MHOXXECTBAMH; YMEHHME HCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
anmnapar JJIs OIIMCaHMsl peabHbIX IPOLIECCOB U SIBJICHUH U PU PEILIEHUU
3aJa4, B TOM 4YHCIE€ M3 JAPYTUX YYEOHBIX MPEIMETOB; YMEHHE
OIIepUPOBATh MOHATHAMMU: Ipad, CBA3HBINA rpad, AepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3a/JaBaTb W OINUCHIBaTh Tpadbl pa3InYHBIMU

croco0amMu; NCIOIb30BaTh Tpadbl IPHU PEIICHUH 3a/1a4

YMeHne oneprupoBaTh MOHATHIMH: HATYPAIBHOE YHUCIO, LEJI0E YHUCIIO,
CTENEHb C LIEJIBIM [T0KA3aTeIeM, KOPEHb HAaTYypaJIbHON CTENEHH, CTENCHDb
C palMOHAJIBHBIM  IIOKa3aTejleM, CTEeNeHb C  JEeHCTBUTEIBHBIM
nokaszareneM, JiorapudM 4YHMcIa, CHUHYC, KOCHHYC M  TaHIE€HC
IIPOU3BOJIBHOTO YHCJA, OCTATOK II0 MOJIYJIIO, PAalMOHAIBHOE YHCIIO,
UppallMOHAIIBHOE  YHUCJIO,  MHOXXECTBA  HATypaJbHBIX,  LEJNBIX,
palMOHAJIbHBIX, JCUCTBUTENbHBIX UYHCET; YMEHHE HCIIOJIb30BaTh
NPU3HAKH JIETMMOCTH, HAaUMEHBUINHA OOIMI JenuTenh U HauMEHbIIee
oOuiee KkpaTHoe, anroput™ EBKinga mpu pemieHuu 3aaad; 3HaKOMCTBO C
pPa3sIMYHBIMM  IO3ULMOHHBIMM  CUCTEMAMM  CUMCICHHS;  YMEHHE
BBITIOJIHATH BBIYMCIIECHUE 3HAYEHHH U MpeoOpa3oBaHUs BBIPAXKEHUU €O
CTENEeHsIMH M Jorapupmamu, mpeoOpa3oBaHusi APOOHO-pPALMOHATIBHBIX
BBIPXKEHUI; YMEHHE OIEepUPOBATH IMOHATHUSMU: IOCIENOBATEIbLHOCTD,

apupmeTHyecKas mporpeccus, reoMeTpuuecKas Iporpeccus,




OCCKOHEYHO yOBIBafOIIas TreoOMETpHYecKass TPOrpeccHsi; YMEHHE
3a/1aBaTh MOCJIEI0BATEILHOCTH, B TOM YHUCIE C TOMOIIBIO PEKYPPEHTHBIX
dbopmys; yMeHHE ONEpPUpPOBaTh TOHATHIMHU: KOMIUIEKCHOE YHCIIO,
CONPSIKEHHBIE KOMIUJIEKCHBIE YHCIIA, MOJYJIb U apTyYMEHT KOMIUJIEKCHOTO
yucina, ¢opMa 3aluCH  KOMIUIGKCHBIX 4mcell  (TeoMeTphuyecKas,
TPUTOHOMETpPHYECKass W  anreOpanueckas); YMeTh IMPOU3BOAUTH
apudMETUYECKHE JEeUCTBHS C KOMIUICKCHBIMHA YHCJIAMH; IPHUBOJIUTH
MpUMEpPhl  UCMOJB30BAHMS  KOMIUIEKCHBIX  YHCEN;  ONEpUpPOBATH
MOHATUSIMM: MaTpuma 2x2 W 3X3, oOmnpeneauTeslb  MaTpHIbl,

FCOMeTpI/I‘-IeCKI/Iﬁ CMBICJT OITPECACIIUTECIIA

Ymenue ONCpHUpOBaAThH IMOHATHUAMU: pPALMOHAIBHBIC, HPPAHOHAIBHEBIC,
II0KAa3aTCIBbHBIC, CTCIICHHBIC, JIOFapI/I(I)MI/I‘IeCKI/Ie, TPUT'OHOMETPUICCKHC
YpaBHCHHUA W HCPABCHCTBA, HX CHUCTCMbI; YMCHHC OIICPHUPOBATH
INOHATUAMU: TOXIACCTBO, TOXICCTBCHHOC Hpeo6pa30BaHHe, YpaBHCHUC,
HCPaBCHCTBO, CHCTEMa ypaBHeHI/Iﬁ U HCPABCHCTB, PaBHOCUJIBHOCTH
ypaBHeHHﬁ, HCPaBCHCTB HW CUCTEM; YMCHHUC PpCIIATb YpPABHCHMU,
HCPaBCHCTBA MW CUCTEMbI C IMOMOIIBIO PA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHU, HCPABCHCTBA MW CHCTEMblI C TIIapaMETpOM; I[IPUMCHATH
YpPaBHCHUA, HCPABCHCTBA, UX CUCTCMBbI I PCIICHHUA MATCMATHUYCCKUX

3ala4 U 3a1a4 U3 pa3JIMYHbIX oOacreit HAayKHN U peaHBHOﬁ KU3HU

YMenue onepupoBaTh NOHATUSAMM: (YHKUIUS, YETHOCTh (PYHKIIHH,
NEPUOUYHOCTD (PYHKIUHU, OIPAaHUYEHHOCTh (PYHKLMH, MOHOTOHHOCTb
GbyHKIMYU, SKCTpeMyM (QYHKIUHU, HauOoJblllee M HaMEHbIlIee 3HAYCHUS
(GYHKIMH Ha IPOMEXYTKeE, HeMpepbIBHAS (DYHKIIHSI, ACHMOTOTHI rpaduka
(GyHKIMY, TiepBas U BTOPasi MPOU3BOAHAS (PYHKIIMU, TEOMETPUUECKUN U
¢u3nyeckuif cMbICT TPOM3BOJHON, NEpBOOOpa3Hasi, OINpenenEHHbIN
MHTErpai; yMEHUE HaXOAWTh aCUMOTOTHI rpaguka (yHKIUU; yMEHHE
BBIUUCIATh IPOU3BOJAHBIE CyMMBI, IIPOU3BEAEHHUSA, YacCTHOIO U
KOMITO3UIIMN (YHKIUH, HAXOAUTh YpaBHEHHME KacaTelbHOM K rpaduxy
(GYHKIMK; yMEHHE HaXOJIUTh MPOU3BOJHBIC 3JIEMEHTApHBIX (YHKIMMH;
YMEHHE HCIOJb30BaTh IPOU3BOJIHYIO [UIsl HUCCIeAOBaHMs (YHKIUH,
HaXO/JWTh HauOOJbIIME M HAWMEHbIIWE 3HA4YeHUs (YHKIMN; CTPOHUTH
rpad¥Kd MHOTOYJIEHOB C HCIIOJIb30BAHHMEM ariapaTa MaTeMaTH4ecKoro
aHaJIM3a; TPUMEHATh IPOU3BOJHYIO I HAXOXKJIEHUS HaWIy4dllero
pelleHrs B MPHUKIATHBIX, B TOM YHCJIE COIHATIbHO-3KOHOMUYECKHX M

(bu3MUeCKUX 3aavax; HaXOJUTh TUIOMIAIU U 00bEMBI GUTYDP C TTIOMOIIBIO




HUHTCrpaja, NpUuBOAUTE NPUMEPbI MAaTEMATHUYCCKOro MOACIHUPOBAHUA C

OMOIIbI0 Au(PepeHInanbHbIX YpaBHEHUH

YMeHue omnepupoBaTh MOHATHAMHU: rpaduk QyHKUUH, OOpaTHas
GyHKIUS, KOMIO3UIUS (QYHKIHHA, JUHEeWHas (QyHKIMS, KBaJpaTHYHAs
byHKIMA, paioHaabHas byHKIMA, CTEIEHHAs byHKIMA,
TPUTOHOMETpUYeCKue  (YHKIUH, OOpaTHbIE TPUTOHOMETPUYECKHUE
¢GbyHKIMH, TOKa3aTenbHas M Jorapugmuyeckas (YHKIHH; YMEHHE
CTPOUTH TpaUKH H3yYCHHBIX (DYHKIWH, BBHINOIHATH MPEOOpa3OBaHUS
rpaduKoB (GYHKIMH, UCTIOIB30BaTh TPApHKH JJIs U3yUEHHs MPOLIECCOB
3aBUCHMOCTEH, MPH pPEIICHUH 3a/1a4 U3 APYTHX YYEOHBIX MPEIMETOB M
3a7a4d U3 pealbHON JKU3HU; BBIPAXKATh (POPMYJIaMU 3aBUCUMOCTH MEXTY
BEJIMYMHAMH; HCIIOJb30BaTh CBOMCTBA M Tpaduku QYHKIMHA IS
peleHus ypaBHEHH, HEPAaBEHCTB U 3a/1a4 C TTapaMeTpaMu; U300pakaTh
Ha KOOpAMHATHOW IUIOCKOCTH MHOXKECTBA pEIICHWH YpaBHCHHH,

HCEPABCHCTB U UX CUCTCM

VYMeHue pemiath TEKCTOBbIE 33Ja4yM pa3HbIX TUIOB (B TOM 4YHCIE Ha
MPOIEHTHI, JOJIU U YacTH, HA JBWKEHHE, pabOTy, CTOMMOCTh TOBApOB U
yCIIyT, HaJIOTH, 331a4 U3 00JacTH yIpaBIEeHUs JUYHBIMU U CEMEHHBIMU
(MHaHCaMM); COCTABJIATH BBIPAKEHUS, YpaBHEHHS, HEPABEHCTBA M MX
CUCTEMBI IO YCJIOBHUIO 3aJaud, HUCCIEAOBATh IIOJYYECHHOE pELICHUE U
OLIGHMBATh TPABJONOJA00HOCTh pPE3yJbTAaTOB, YMEHHE MOJEIHPOBATh
peanbHBIE CUTyallMM Ha SA3bIKE MATEMAaTUKH; COCTABIIATH BBIPAXKCHMS,
YpaBHEHHs, HEpPAaBEHCTBA M HMX CHUCTEMBl II0 YCJIOBHIO 33J1a4H,
HCCIEA0BAaTh IIOCTPOEHHBIE MOJENM C HCIOIb30BAHMEM alapara

anredpbl, UHTEPIIPETUPOBATH MOTYUEHHBIN PE3yJIbTaT

YMeHue onepupoBaTh MOHATUSIMH: CpeHee apuPpMETHIecKoe, MeIMaHa,
HauOoJblllee W  HAaUMEHbIIEE 3HA4YeHHs, pa3Max, JIUCHepCHs,
CTaH/apTHOE OTKJIOHEHHWE YHCIOBOrO HabOpa; yMEHHE U3BIIEKATh,
WHTEPIPETUPOBATh WH(OPMAIIMIO, TPEACTaBICHHYI0 B TalOnuIax, Ha
auarpaMMax, rpadukax, OTpaxkarolyr0 CBONCTBA PeaIbHBIX MTPOIIECCOB U
SIBIIGHUH; TIPEACTaBIATh NH(DOPMAIIMIO C TTIOMOIIBIO TAOJIHUIl U AUATPAMM;
HUCCICa0oBaTh CTAaTUCTHYCCKUC OAHHBIC, B TOM YHUCIEC C NMPHUMCHCHUCM
rpaduyecKux  METOJIOB U  DJIEKTPOHHBIX CpPEeACTB; Trpaduuecku
HCCIIEIOBaTh COBMECTHbIE HAOJIOJEHHS C TMOMONIbIO JHarpaMmm

pacceruBanua 1 JIMHENHOM perpeccuun




YMeHue onepupoBaTth MOHATHSAMU: CIYyYalHBIA OMNBIT W CIydailHOE
COOBITHE, BEPOSTHOCTh CIIy9allHOTO COOBITHS; YMEHHE BBIYHCIATH
BEPOSITHOCTh C KCIIOJIb30BaHHEM TIpadUUeCKUX METOJIOB; IPUMEHSThH
(OpMyJIBI CIIOKCHHSI M YMHOXKEHHUS BEPOSITHOCTEH, (OopMyTy MOTHOU
BEpOSATHOCTH, (hopmyiy bepHyin, komOMHAaTOpHBIE (GaKThl U (GOPMYJIBI;
OIICHUBATHh BEPOSITHOCTH PEATbHBIX COOBITHI; YMEHHE OIEepPUPOBATH
MOHATUSIMHU:  CIIy4aiiHas BEJIMYMHA, pACIpE/ICICHUE BEPOSTHOCTEH,
MaTEeMaTHYeCKOe OKUJAHUE, IUCIEPCHS W CTaHJAPTHOE OTKIOHCHHE
CIlydailHOW BeJIMYUHBI, (QYHKIHUW pacIpeleNieHuss W  IUIOTHOCTH
PaBHOMEpPHOTO, MOKAa3aTEIbHOTO W HOPMAJbHOTO pacIpeesieHHH;
YMEHHE WCIIOJIb30BaTh CBOWCTBA M3YYCHHBIX pPACHpPEICICHUH JUIs
pelIeHrs 3aJa4; 3HAKOMCTBO C TOHSATHSMHU: 3aKOH OOJBIIMX YHCEN,
METO/Ibl BBIOOPOYHBIX HCCIICIOBAHUIN; YMEHHE TPUBOJUTH IPUMEPHI
MPOSIBIICHUST 3aKOHA OOJIBIIUX YHCEN B MPUPOAHBIX U OOIICCTBCHHBIX
SIBJICHUSIX; YMCHHUE ONICPUPOBATh MOHATUSIMHE: COYCTaHUE, TIEPECTaHOBKA,
YHUCII0O COYCTAaHWH, YHCIO TEpecTaHOBOK; OwHOM HpIOTOHA; yMmeHHE
MPUMEHSTh KOMOMHATOPHBIE (PAKThl M PACCYXKICHHUS IS PEIICHHS 3a]1a4;
OIICHUBATH BEPOSTHOCTH peaTbHBIX COOBITHIA; COCTaBIISITh

BEPOATHOCTHYIO MOACIIb U UHTCPIIPETUPOBATH HOJ'Iy‘lCHHLIﬁ pe3yiibTaT

YMeHue onepupoBarh IMOHATUSAMHU: TOYKa, NpsAMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIyd, BEIWYMHA YIJa, IIJIOCKUH  Yrod,
JIBYTPaHHBIA YTroJl, TPEXTPaHHBIA YTOJ, CKPEIIMBAIOIIMECA IpsMBIE,
MapajuleIbHOCTh U NMEPHEHIUKYIISIPHOCTh MPSAMBIX U IUIOCKOCTEH, yroi
MEXy NPAMBIMH, YrOJ MEXIY HpPSIMOH M IUIOCKOCTBIO, YIOJ MEXKIY
IJIOCKOCTSIMHU, PACCTOSIHME OT TOYKU JI0 MJIOCKOCTH, PACCTOSIHUE MEXKIY
MPSIMBIMHU, PACCTOSTHUE MEXY IJIOCKOCTSIMH; YMEHHUE UCIOIb30BaTh IIPH
pelIeHnr 3aJa4 U3y4yeHHbIe (PAaKTbl U TEOPEMBbI IUNIAHUMETPUU; YMEHHE
OLIEHUBATh pa3Mepbl OOBEKTOB  OKPYXKAIOLIET0 MHpa; CTPOUTH
MaTeMaTHYeCKUe MOJIEIH C TOMOIIbIO T'E€OMETPUUECKUX TMOHATHI U

BCJIMYHNH, PCIIATh CBA3aHHLIC C HUMU ITPAKTHYCCKUC 3aa4Yn
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YMeHue omnepupoBaTh MOHATUAMHU: IIOWAAb (QUTYpbl, 00bEM (UTYPHL,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPaHHMK, CEYEHHUE MHOIOI'PAaHHUKA,
KyO, mapajuienenuneja, npusMa, OUpaMuja, (Gurypa M MOBEPXHOCTh
BpallleHHs, UUIMHJIpP, KOHYC, map, cdepa, Miomaas cepbl, MIonaib
MOBEPXHOCTH MUPAMUJIBI, MPU3MBI, KOHYyca, IMWIMHIApa, 00BEM KyoOa,

IIPSIMOYTOJIBHOIO Napajulelienuneaa, MUpaMuabl, MPU3Mbl, LHUIUHIPA,




KOHYycCa, I1apa, pa3BépTKa MOBEPXHOCTH, CEUYCHHUs KOHYyca M LIWJIMHIpA,
NapajuleJIbHblE OCH WM OCHOBAHMIO, CEUYEHHE I1apa, IUIOCKOCTD,
Kacaromasicss cdepbl, HWIMHAPA, KOHYCa; YMEHHUE CTPOUTH CEUYCHHE
MHOTOTpaHHHKa, U300pakaTh MHOTOTPAHHUKHU, (UTYpPBl U TOBEPXHOCTH
BpalIEHUsI, UX CEUYECHHUS], B TOM YHCJIE C IOMOIIBIO JIEKTPOHHBIX CPEICTB;
YMEHHUE MPUMEHSTh CBOMCTBA T€OMETPUUYECKUX (DUTYP, CAMOCTOSATEIHEHO
(dhopMynUpoBaTh ONpPEEICHUs U3ydaeMbIX (PUryp, BBIIBUTATh TUIIOTE3bI
O CBOMCTBax M IMpPHU3HAKAX T'€OMETPHUECKUX (PUTyp, 0OOCHOBBIBATH WU
ONpoBepraTb MX; yMEHHE MPOBOAUTH Kiaccudukanuo Quryp mo
pa3IUYHbIM IIPU3HAKaM, BBIIOJHATH HEOOXOIUMBIE JIOTOJIHUTEIbHBIC

IIOCTPOCHUA
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YMeHue omnepupoBaTh MOHITUSMH: JBIDKEHHE B  IPOCTPAHCTBE,
MapajuIeIbHBIA TIEPEHOC, CHMMETPHUS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue MOA00US, TMOAOOHBIE QUIYpPBI; yMEHHE
pacro3HaBaTh paBHBIC W MOJOOHBIE (QUTYpPHI, B TOM YHCJIEC B MPHUPOJIE,
UCKYCCTBE, apXUTEKTYpEe; HUCIOJIb30BaTh T'COMETPUYCCKHE OTHOILICHHS
MpU PEIICHUH 33]a4;, HAaXOJUTh TEOMETPUYCCKHE BEIUYHHBI (IJIMHA,
yroj, IUIOIIAAb, OOBEM) MPH PEUICHHU 3a]a4 M3 JAPYTHX Y4eOHBIX
MPEIMETOB M U3 PEATbHOMN KH3HU; YMEHUE BBIYUCIIATH TCOMETPHUCCKUC
BEITMYMHBI (JUIMHA, YTOJ, IUIOHaAb, O0BEM, IJIOUIA[b MOBEPXHOCTH),
WCTIONIb3Ysl M3ydeHHBIC (DOPMYJIBI M METOJbI, B TOM YHCIE: TUIOMIAIb
MOBEPXHOCTU MUPAMUbI, TPU3MBI, KOHYCa, HUIUHIPA, TUIOMAAb Cepsl;
00BEM Ky0a, TPSIMOYTOJIBHOTO TapajulesienuIe a, TUPaMUIbl, TTPU3MBI,
HWIMHIpPA, KOHYyca, Iapa; yMEHHWE HaxXOJUTh OTHOIIEHHE OOBEMOB

o1I00HBIX GUryp
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YMmenue OIICPpHUPOBATH NOHATUAMU: IPAMOYTOJIbHAA CUCTEMA KOOpPJAUHAT,
BCKTOP, KOOpAWHATBI TOYKH, KOOPAHWHATBI BCKTOpA, CyMMa BCKTOPOB,
NPOU3BCACHUC BCKTOpa Ha YHCJIO, Pa3IOKCHHUEC BCKTOpa IO 6a3Hcy,
CKaJIIpHOC IIPOM3BCACHUC, BCKTOPHOC IIPOU3ZBECACHUEC, YIOJI MCKIAY
BCKTOpPAaMH; YMCHHUEC HUCIIOJIb30BATh BCKTOpHLIﬁ n KOOpI[HH&THLIﬁ METOA
AJid  pCHICHUA TCOMETPUUCCKHUX 3aJad W 3aJad JPYyrux yqe6HBIX

npeaAMETOB
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YMmenue BLI6I/IpaTB HOI[XOI[HIJ_[I/Iﬁ MeTod JIs1  PpCHICHUA  3aldayu,
IIOHUMAaHHWEC 3HAYUMOCTHU MaTEMAaTUKKW B M3YUCHUHU MPUPOJHBIX U

O6IJ_ICCTBCHHBIX nponeccoB H“ HBHeHHﬁ; YMCHHUC  paCIlO3HABAThb




IIPOSABJICHUE 3aKOHOB MAaTeMaTUKM B HMCKYCCTBE, YMECHHME IPUBOIHTH
IIpUMEPbl  MAaTEMaTUYECKUX OTKPBITUA POCCUHMCKOM H  MHUPOBOU

MaTeMaTH4YeCKOM HAayKH

INEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA EI'D

IHO MATEMATHUKE
IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
Kon
1 Yucna v BIYMCIECHUSA
1.1 Hatypanbnble u nensie uncina. [Ipu3Haku 1eNMMOCTH LIEIBIX YNCE
- Pannonanpupie unciaa. OOBIKHOBEHHbIE U JECSATUYHBIE JpOOHM, HPOLEHTHI,
' OeCKOHEUHbIE IEPUOIUYECKUE IPOOH
13 Apudmernueckuii KOpeHb HaTypajbHOH cremeHu. [leiicTBus ¢ apudmernaeckumu
' KOPHSIMM HaTypaJIbHOU CTEIICHH
14 Crenens ¢ nenbiv nokasareneM. CTeneHb ¢ paloOHAIBHBIM IT0Ka3areneM. CBoicTBa
' CTENeHU
L3 CuHyC, KOCMHYC W TaHI€HC 4YHUCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT€HC YHCIOBOIO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuuHble 1 HATypajgbHbIE JOrapu(MbI
JeiictBuTenpHble uyncia. ApupMeTHYeCKHe Omepanuu ¢ JIeHCTBUTENbHBIMU
1.7 yrcinamu. [IpubnnxEéHHble BBIYUCIEHUS, IPAaBUIa OKPYIJIEHUS, IPUKUKA U OLIEHKA
pe3yJIbTaTa BEIUYMCICHUN
1.8 [Ipeobpa3zoBanue BrIpaxeHUN
1.9 KommuiekcHsle uncna
2 VYpaBHEHMS U HEPABEHCTBA
2.1 [{enbie u 1pOOHO-palIMOHANBHBIE YPaBHEHUS
2.2 HppauroHanbHble YpaBHEHHS
23 TpuronomeTpruyeckue ypaBHEHUS
2.4 [ToxazarenbHbIe U TOTapU(PMUUECKHE YPaBHEHUS
2.5 [lenwie 1 poOHO-palMOHATFHEIE HEPABEHCTBA
2.6 HppanuonaibHble HEPaBEHCTBA




2.7 [TokazaTenpHbIC U JOoTapUMUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuyeckre HEpaBEHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB
2.10 VYpaBHeHUs, HEPABEHCTBA U CUCTEMBI C IMapaMeTpaMu
2.11 Marpuiia cucTeMbl TUHEUHBIX ypaBHEHUH. OnpeaenTeab MaTpUIlbl
3 QyHKIUHU U TpadUKU
11 OyHKIus, crnocoObl 3amanus ¢QyHkiuu. ['paduk QyHkiuu. BzammHO oOpaTHBIC
' bynakun. YétHeie u HeuéTHBIE QyHKmu. [leproanueckue GpyHKInm
OO0nacTe ompeselneHuss W MHOXKECTBO 3HaueHuW ¢GyHkiuu. Hymu ¢yHKIum.
15 [TpoMexXyTKH  3HAKOMOCTOSHCTBA. [IpOMEXYTKM  MOHOTOHHOCTH  (YHKIUH.
' Makcumymbl ¥ MUHUMYMBI (yHkiuu. Hawnbonbinee W HauMeHbllee 3HAYEHUE
(GYHKIIUM HAa IPOMEKYTKE
33 Crenennass (yHKIHMS C HaTypaJbHBIM M II€JBIM TIOKa3areneM. EE& cBoiicTBa u
' rpaduk. CBoiicTBa u rpaduk KOpHS n-0i CTENEHU
34 Tpuronomerpudeckne QyHKINU, X CBOHCTBA U TpaduKH
3.5 [Noka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
16 Touku paspeiBa. AcumntoTsl TpadukoB ¢yHkiuil. CsoiicTBa  (yHKUUH,
' HETPEPHIBHBIX HAa OTPE3Ke
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS OCIIEI0BATENILHOCTEH
3.8 ApudmeTrndeckast 1 reoMeTpuueckas nmporpeccuu. opmyna CI0KHBIX TPOIICHTOB
4 Hauana matemaTnyeckoro aHaamsa
4.1 [IpousBonnas ¢pynkuuu. [Ipon3BoaHbIE 37IEMEHTAPHBIX QYHKIUI
[IpumeHeHre NPOM3BOAHONM K HCCIENOBAaHUIO (YHKIHMA HAa MOHOTOHHOCTh H
4.2 skcTpeMyMbl. HaxoxieHne HanOOoJbIIero ¥ HauMEHbBIIEro 3HaYeHUs] (PyHKIMMU Ha
OTpe3Ke
4.3 [TepBooOpa3znas. Mnterpan
5 MHoecTBa U TOTHKA
5.1 MHoecTBO, onepalnuu HajJ MHOXKecTBaMu. J[narpaMMel Disiepa — BenHa
5.2 Jloruka
6 BeposTHOCTh 1 cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 BepostHOCTB
6.3 KomOunaropuka




7 I'eomeTpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMble ¥ TUIOCKOCTH B IIPOCTPAHCTBE
7.3 MHOrorpaHHuKu
7.4 Tena u MOBEpXHOCTU BpalllCHUS
7.5 Koopaunatsl 1 BEKTOpBI




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

MareMatuka: ajiredpa v Hayajia MaTeMaTHYECKOTO aHAJIN3a, TE€OMETPHS.
Anrebpa u Hauana marematudeckoro aHanusa. 10-11 kmacc. Anmumos H1LA.,
Konsarun F0.M., TkaueBa M.B. u np. AxkuronepHoe o6miectBo «3narenscTBo

«HpOCBCHICHI/Ie»

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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