





HOACHUTEJBHASA 3AIINCKA

Paboyas nporpamma yueOHOro Kypca «Anredpa U Hadajga MaTeMaTH4eCKOro
aHanu3a» 0a3oBOro ypoBHs ais oOyvaronmuxcs 10 —11 knaccoB pazpaboTaHa Ha
ocHoBe (DeepaibHOrO roCyIapCTBEHHOIO 00Pa30BATENbHOTO CTaHAApTa CPEAHETO
obmero oOpa3oBaHMs, C Y4YETOM COBPEMEHHBIX MUPOBBIX TpPeOOBAHWM,
OPEIBSABISAEMBIX K MATEMaTHYECKOMY OOPAa30BAHUIO, W TPAAMLMANA POCCUHCKOTO
oOpazoBanus. Peanuzanus mporpaMmbl 0OECIEYMBACT OBJAJACHUE KITFOUEBBIMHU
KOMIETEHIMSIMUA, COCTABJISIFOLIAMN OCHOBY JJIsi CAMOPA3BUTHUS U HEMPEPBHIBHOTO
00pazoBaHusl, LEIOCTHOCTh OOUIEKYJIBTYPHOTO, TUYHOCTHOTO U MO3HABATEIBHOTO
Pa3BUTHUS TMYHOCTH 00y YAIOLIUXCS.

HEJIN U3YUEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Havyana MareMaTU4yeCKOro0 aHAINW3a» SBISETCS OJAHUM W3
HaulOoJiee 3HAUMMBIX B MPOrpaMMe CTApIICH IIKOJIBI, MOCKOJBKY, C OJHOWN
CTOPOHBI, OH O0O0€CeunBacT WHCTPYMECHTAIBHYIO 0a3zy s M3YyUYEHUs BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, & C IPYrod CTOPOHBI, (POPMHUPYET JOTMYECKOE U
a0CTPaKTHOE MBILUICHAE YYalIuXCs Ha YPOBHE, HEOOXOAMMOM HJisi OCBOCHMS
KypcoB WH(}OPMATHKH, OOLIECTBO3HAHMS, WCTOPHH, CJIOBECHOCTH. B pamkax
JAHHOTO Kypca y4YalIMecs OBAACBAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOMN
HAyKH, KOTopast ((OPMYyJIMPYET CBOM TOCTHKEHUSI B MATEMATHUECKOH Popme.

Kypc anredpbl u Hava MareMaTnyeCKOro aHaIM3a 3aK1aIbIBAET OCHOBY JUIS
YCHEIIHOTO OBJIAJICHUS 3aKOHAMH (DU3WKH, XWUMHWH, OWOJOTUH, TOHUMAHUS
OCHOBHBIX TEHIACHIMI SKOHOMHKM W OOLICCTBEHHON JKM3HU, MO3BOJSET
OPUEHTHPOBATHCS B COBPEMEHHBIX LH(PPOBBIX M KOMIIBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO HCIOJIB30BATh UX B MOBCEAHECBHON >KM3HU. B TO)KE BpeMsl OBIaJCHUE
a0CTpaKTHBIMA M JIOTMYECKH CTPOTMMH MAaTEMATHYECKAMU KOHCTPYKIUSAMHU
PA3BUBACT YMEHUE HAXOJWUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTUHHOCTH
YTBEPKIICHHUS, UCMOIB30BaTh 0000IEHNE U KOHKPETU3ALMIO, a0CTPparupOBaHKUE U
AHAJIOTUIO, (POPMUPYET KPEATUBHOE M KPUTHUECKOE MBILIIEHUE. B x01€ n3yueHus
anreOppl W HayaJl MAaTEMaTH4YeCKOro aHalih3a B CTapLICH IIKOJNE y4Yalluecs
NOJyYarOT HOBBIA OMBIT PEHICHAS MPUKIAAHBIX 330a4, CaAMOCTOSTEIIBHOTO
NOCTPOCHUS MATEMATHYECKUX MOJCICH pEalbHBIX CHTYyalUUil W WHTEPHPETALMAA
NOJYYEHHBIX  PCIICHWH, 3HAKOMATCA €  MOPUMEPaMU  MaTeMaTHYECKHX
3aKOHOMEPHOCTE B NOPHUPOJAE, HAYKE M B HCKYCCTBE, C BBIIAOIIAMUCS
MaTEMaTHYECKUMHA OTKPBITUSIMU M UX aBTOPaMH.

Kypc o0namaet 3HAUMTENbHBIM BOCIHTATENIBHBIM TOTCHUIUAIOM, KOTOPBINA
peanu3yeTcs Kak 4epe3 y4eOHbld Marepuall, cnocOOCTBYIOIMH (POPMUPOBAHHIO
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HAYYHOTO MMPOBO33PEHMS, TaK W 4Yepe3 chneuu@uky ydeOHOM AeATenbHOCTH,
TpeOyromen CaMOCTOSATENILHOCTH, AKKYPaTHOCTH, ITPOJOJDKUTENBHOM
KOHLICHTPALM BHUMAHUS U OTBETCTBEHHOCTH 3 MOJIYYEHHBIH PE3yIbTAaT.

B ocHoBe wmetomukm oOydeHus anreOpe M HavaJlaM MAaTeMaTH4eCKOro
aHaJIM3a JEKAT ACITETbHOCTHBIN MPUHIUN 00y YEHHMSI.

CrpykTypa Kypca « Anredpa 1 Hayajla MaTeMaTHYECKOTO aHAIN3a» BKIIFOYACT
CIICYIOIIUE CONEPIKATEIIbHO-METOAMYECKUE JIMHUU. «YKClia ¥ BBIYKACICHUSY,
«DyHknun U rpadukn»y, «YpaBHEHMsT WM HeEpaBeHCTBa», «Hawana
MAareMaTuyecKkoro aHanusza»y, «MHOXecTBa W JOrMKa». Bce  OCHOBHBIE
COIEPKATEIIBHO-METOIUUECKUE JIMHUU W3YYalOTCd HA NPOTSHKEHUHM [JBYX JIET
0oOydYeHusl B CTapIIECil LIKOJIEC, ECTECTBEHHO NOMOJHSSA APYT APyra M MOCTEINEHHO
HACBHIIIASCh HOBBIMM TE€MamMu MW pasdenaMu. JlaHHbBIA Kype  sBISETCA
WHTETPATUBHBIM, MOCKOJIBKY OOBEIUHSAET B ce€0€ COJAEPKAHME HECKOJBKHUX
MaTeEMaTHYECKUAX JUCUUIUIMH: anreOpa, TPUrOHOMETPHSI, MATEMATUYECKHUIA aHAIN3,
Teopust MHOXECTB M Ap. [lo Mepe TOro kak ywdamuecs OBJIAACBAalOT BCE Ooiee
HIMPOKMM MATEMATUYECKUM aIapaToM, Y HAX MOCJIEI0BATENILHO (POopMHUpYETCS U
COBEPIIECHCTBYETCA YMEHME CTPOMTh MATEMATHYECKYK) MOJEIb PEaJbHOM
CUTyaluu, NPUMEHATH 3HAHWS, MOJIYYCHHbIE B Kypce «Anredpa W Havana
MAaTEMATHYECKOTO aHAIN3ay, IS PEMICHUSI CAMOCTOSTENBHO C(HOPMYITUPOBAHHON
MAaTEMaTUYECKOM 3a/1a4H, a 3aTEM UHTEPIPETUPOBATE MOy YEHHBIN PE3YJIBTAT.

CopneprxkarenpHO-METOAMYECKas JIMHUAS «UKMcna U BBIYMCIICHUS» 3aBEPLIACT
(OpMUPOBAHME HABBIKOB MCIIOJB30BAHMS ICHCTBUTEIBHBIX YUCEIl, KOTOPOE OBLIO
HA4YaTO B OCHOBHOH Imkone. B crapmeil mkone 0co00e BHUMAHHUE YAEISCTCS
(OPMUPOBAHUIO TIPOYHBIX BBIYACIMTEIBHBIX HABBIKOB, BKJIKOYAKOIIMX B CeOs
WCIOJb30BAHUE PA3IMYHBIX (POPM 3amucu JCHCTBUTENBLHOTO YHCIA, YMEHHUE
PalMOHAJIBHO BBIOJIHATE JACHCTBUS C HHMMM, JACNATh NPUKUAKY, OLICHHBATH
pesyapTar. OOydvarommecs MOIy4YarOT HABBIKA TMPUOJIMKEHHBIX BBIYMCIICHUN,
BBIMIOJIHCHUS JICHCTBHIA C YWCIaMu, 3allMCaHHBIMA B CTaHAAPTHOW (opme,
MCITOJIb30BAHUS MATEMATUYECKAX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BBIPAKECHUIA.

JIuHusa «YpaBHEHHS M HEPABEHCTBA» PEATU3YETCS HA NPOTSHKEHUU BCETO
OoOydeHus: B CTapLICH WIKOJE, TOCKOJBKY B KaKIAOM PA3AEie MPOrpaMMbl
NPEIYyCMOTPEHO PELICHHE COOTBETCTBYIOINUX 3a1ad. OOydarommecs OBIAAEBAIOT
Pa3IMYHBIMA METOJAAMM PEIICHMS LENbIX, PAlMOHAIBHBIX, WPPALUOHAIBHBIX,
NOKA3aTeNbHBIX, JIOTaPU(PMHUUECKAX W  TPUTOHOMETPUYECKMX  YPABHCHUH,
HEPABEHCTB U UX cUCTEM. [10ITyYeHHBIE YMEHUS UCTIONIB3YIOTCS ITPU UCCIIEI0OBAHUN
(YHKIMIA C TOMOIIBKO MPOM3BOJHON, PEIICHWM MPHUKIAJHBIX 33Ja4 W 33/1a4 Ha
HAaXOXKICHUE HauWOOJBbIIMX W HAUMEHBIIMX 3HAYeHW QyHKOuW. JlaHHas
COJEPKATENIbHAS JIMHUSL BKIIFOYAET B ce0s Takke (POPMHpPOBAHHE YMEHWH
BBIMIOJHATE PacyéThl Mo (opMysiaM, NpeoOpa3oBaHUsl UENbIX, PALMOHAIBHBIX,
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VUPPAUMOHATIBHEIX M TPUTOHOMETPUYECKHX BBIPAKCHHNA, a4 TAKXKE BBIPAKCHUH,
COJEPKALIMX CTENEHU W Jorapumbl. braromaps M3ydeHHIO anreOpamyeckoro
Marepuana NPOUCXOAWT  JAJbHEHIIee  Pa3BUTUE  AITOPUTMHUYECKOTO U
a0CTPaKTHOTO MBIIUICHUS YyYalluxcs, (OPMUPYIOTCS HAaBBIKM JETyKTUBHBIX
paccykneHuid, padoTel ¢ CHMBOJIBHBIMM  (OpMaMH,  MPEACTABICHUS
3aKOHOMEPHOCTEH M 3aBHCHMOCTEHl B BHMJIE PABEHCTB W HEPABEHCTB. AJreOpa
npemiaract S(PQPEKTUBHBIE WHCTPYMEHTHI JJsl  PCIICHHS TMPAKTUYECKUX U
€CTECTBCHHO-HAYYHBIX 33]a4, HArJISAHO JEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
A3bIKA HAYKH.

CopepxarenpHo-MeTOAMYECKAss JMHAS «DyHKIMH W TpaduKW» TECHO
NEPEIJIETACTCS C IPYTHUMHU JIMHUSIMU KyPCa, TOCKOJBKY B KAKOM-TO CMBICTIE 3a0aET
NOCTIEA0BATENBHOCTD W3y YCHHUS Marepuana. Hzyuenue CTEIECHHOM,
NOKa3aTeNbHOM, JIOTapU(PMUIECKONH U TPUTOHOMETPUUYECKUX (PYHKLIMN, NX CBOHCTB
¥ rpauKOB, UCHOIB30BAHUE (PYHKUIMU sl PEMICHUS 3aa4 U3 APYTHX YYEOHBIX
NPEIMETOB U PEATTbHOM JKU3HM TECHO CBSA3AHO KAK C MAaTEMATHYECKUM aHAIIM30M,
TaK W C PELICHHEM YpaBHEHWH M HepaBeHCTB. [Ipm 3TOM OONBIIOE BHUMaHHE
yaensercss pOpMUPOBAHUIO YMEHUS BBIPAKATh (POPMYJIAMHU 3aBUCUMOCTH MEKITY
PA3IMYHBIMKA BEIMYMHAMH, HWCCIIECNOBATh MOJYYCHHbIE (PYHKIMW, CTPOUTH HX
rpaduku. Marepuan 3Toil Coaep)KaTeaIbHON TUHUW HAIIEJICH HA Pa3BUTUE YMCHMIA
Y HAaBBIKOB, MO3BOJIIOIIMX BBIPAKATH 3aBUCUMOCTM MEXKIYy BEIMYMHAMH B
Pa3IAYHON (OpME. AHATMTHUYECKOM, Tpaduyeckoi M CiIoBECHOW. Ero m3yuenue
CHOCOOCTBYET PA3BUTHUIO  AITOPUTMUYECKOTO  MBILIJIEHHS, CHOCOOHOCTH K
00O0OIIECHUIO M KOHKPETU3AIMHU, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxarenpHas nuHHMS «Hauama MaremMaTmyeckoro aHajim3a» MO3BOJISET
CYLIECTBEHHO PACHIMPUTH KPYT KaK MATEMAaTUYECKUX, TaK W MPUKIAJHBIX 3a7a4,
JOCTYTMHBIX 00yYArOIIMUMCS, Y KOTOPbIX MOSIBISIETCS BO3MOKHOCTh MCCIEA0BATh U
CTpOUTh Tpapuku (PYHKIMH, ONpPEAECNITh WX HAWOONbIINEC W HAUMEHBIINE
3HAUEHUS, BBIYMCIATH TUIOMAAH (PUryp ¥ OOBEMBI TE, HAXOAWUTb CKOPOCTH W
YCKOPEHUs MpoueccoB. JlaHHas coaep)karenbHas JIMHUS OTKPBIBACT HOBBIC
BO3MOKHOCTH TIOCTPOCHUSI MAaTEMaTHYECCKHX MOJACNEH pPEaTbHBIX CUTYaUWH,
HAXOKICHUS HAWIYUIIErO PEIICHUS B MPHKIAIHBIX, B TOM YHCIIE COLHAJIBHO-
SKOHOMHYECKUX, 3a/adaX. 3HAKOMCTBO C OCHOBAMM MAaTEMATUUYECKOTO AaHAIW3a
CHOCOOCTBYET Pa3BUTHIO A0CTPAKTHOTO, (POPMATBHO-JIOTHYECKOTO U KPEATUBHOTO
MBILUICHAS, (OPMUPOBAHUIO YMEHHWH pacrno3HaBaTh NPOSBICHUS 3aKOHOB
MAaTeMaTHKd B HAyKe, TEXHUKE M HUCKyccTBe. OOydvarommecs y3HaKWT O
BBIJIAFOIIMXCS PE3yJIbTaTaxX, IMOJYYCHHBIX B XOJC Pa3BUTHs MAaTEMaTHKH Kak
HAYKH, U UX aBTOPAX.

CopepxarenpHO-MeTOAMYECKAs JIMHUS «MHOXKECTBA U JIOTMKA» B OCHOBHOM
NOCBSIICHA  JJIEMEHTAM  TEOPUM  MHOXECTB.  [€OPETMKO-MHOKECTBEHHBIC
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MPEACTABIIEHUS TPOHU3BIBAIOT BECH KYPC LIKOJBHOW MareMaTWKH W Ipeaarator
HanboJiee YHUBEPCATIbHBIN SA3bIK, OOBEAMHSIONINANA BCE PA3Aciibl MATEMATUKU U €€
MPUIOKEHUI, OHU CBS3BIBAKOT pPa3HblE MAaTEMAaTHYECKUE IUCLUIUIMHBI B €IUHOE
renoe. I1osToMy Ba)XKHO Aarh BO3MOYKHOCTH ILIKOJBHUKY MOHUMATh TEOPETHKO-
MHO)KECTBEHHBIN A3BIK COBPEMEHHOW MaTeMaTHKW W WCIOIB30BAaTh €ro Juid
BBIPOKECHUSA CBOMX MBICIIEH.

B kypce «AnreOpa W Hayajla MaTeMaTHYECKOrO AHAINA3a» MPHUCYTCTBYIOT
TAK)KE OCHOBBI MAareMarW4eCKOro  MOJCIMPOBAHUA, KOTOPBIE IPHU3BaHbI
c(OpMHUPOBATH HABBIKK MOCTPOCHUS MOJEIICH PEAIBHBIX CUTYALWNA, NCCIETOBAHMUS
ATHX MOJENEH C MOMOIIBIO ammapara aiareOpel 1 MaTeMaTH4YeCKOrO aHajn3a |
WHTEPIPETALMN TTOJYUYEHHBIX PE3YyJIbTaTOB. TaKue 3aJaHus BIUIETEHBI B KayKIbIi
U3 pa3aeiioB MPOrpaMMBL, IOCKOJIBKY BECh MAaTEPHAIl Kypca MIUPOKO UCIIOJIB3YETCS
JUIS PEIICHUsS NPUKIAAHBIX 3a1a4. [Ipy perieHnn peanbHbIX MPAKTHYECKUX 3a1a4
ydanecs pa3BUBAKOT HAOMIOAATEIBHOCTh, YMEHUE HAXOAWUTh 3aKOHOMEPHOCTH,
abcTparupoBarbCs, MCMONB30BaTh AHAIOTHIO, 0000IATh W KOHKPETH3HPOBATH
npobiiemy. JleaTenbHOCTh MO (POPMHUPOBAHUIO HABBIKOB PEIICHUS MPHKIAIHBIX
3a/a4 OpraHu3yeTcss B MpOLECcCe M3YUEHHs BCEX TeM Kypca «AnreOpa v Havana
MAaTEMaTUYECKOr0 aHAIN3ay.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B yuyeOHOM mulaHe Ha WM3y4YEeHHE Kypca ajreOpbl M HayaJl MaTEMaTUYECKOIrO
aHanu3a Ha 0a30BOM YPOBHE OTBOJMTCS 2 yaca B Henento B 10 kiacce u 3 Jaca B
Henento B 11 kimacce 33 Henenu, Bcero 3a ABa roja o0ydeHus —167 4acos.



COJAEPKAHUE YYEBHOI'O KYPCA

10 KVIACC

Yucaa v BBIYUCTCHUS

PanmonanbHbie uncina. OOBIKHOBEHHBIE W JECATHYHBIC IPOOM, MPOLICHTHI,
OCCKOHCYHBIE ~ MEPUOAMYECKUE  ApoOHM.  APUPMETHYECCKHE  ONEpalMu  C
PALMOHAIBHBIMU YHACTIAMU, TPeOOpa30BaHUs YMCIIOBBIX BBIPAKEHU. [IpuMenenune
Apo0Oeil M MPOLECHTOB JUIsl PEIIEHUS MPUKIIAIHBIX 3a/1a4 U3 Pa3IU4HbIX OTpaciei
3HAHWHI U pEaIbHON JKU3HMU.

JleicTBuTENbHBIE 4YMCla. PalMOHAIBHBIE W MPPALMOHAIBHBIE YHCIIA.
ApupMeTHUECKHE ONepauMu C ACHCTBUTENbHBIMK 4HclaMu. [IpuOnmmxéHHbIe
BBIYMCIICHUS], IPABUJIA OKPYTJICHHMS, IPUKHUIKA U OLIEHKA PE3YJIbTATa BEIYACICHUN.

CreneHb ¢ menbiM  nokazateneM.  CranpaptHas — gopma  3ammcH
JNCUCTBUTENBHOTO uMcna. Mcnons3oBaHue moaxoisuieid  (OpMbl  3aluch
JNEHCTBUTEIBHBIX YWCEN JUIS PELICHUS TNMPAKTHYECKUX 3a1a4 W NPEACTABICHUS
JAHHBIX.

ApupMETHUECKHIA  KOPEHb  HATypaJlbHOH  creneHu.  JlectBus ¢
apu(PMETHUECKUMU KOPHSIMHU HATYpPAJIbHOMN CTETICHHU.

CHHYC, KOCHHYC M TaHT€HC YMCIIOBOIO apryMmeHTa. APKCUHYC, aQPKKOCHHYC,
APKTAHT€HC YMCIIOBOTO APryMEHTA.

YpaBHeHHS U HEPABEHCTBA

TosxxaecTBa v TOKIAECTBEHHBIE TPEOOPA30BAHUS.

[TpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPOKCHUH. OCHOBHBIC
TPUTOHOMETPAYECKUE (HOPMYIIBIL.

YpaBHeHue, KOpeHb ypaBHEHUs. HepaBeHCTBO, pELICHUE HEPABEHCTBA.
MerToa MHTEpBAIOB.

Pemenue uenbix 1 ApoOHO-PallMOHANBHBIX YPABHEHUNH U HEPABEHCTB.

Pewienne nppauroHanbHeIX YPABHEHUI U HEPABEHCTB.

PewieHrne TpUTOHOMETPAYECKUX YPABHEHUH.

[IppuMeHEHrE yPaBHEHMI U HEPABEHCTB K PEIICHUI0 MATEMATUYECKAX 3a1a4
W 3a71a4 U3 Pa3IMYHBIX 00NAaCTEl HAYKH U PEATbHOM JKU3HH.

DyHKIHMH ¥ rpaduKkH

OyHkuus, cnocoObl 3agaHus  QyHKuMA. ['padpuk  QyHkumm. BiaumuO
oOparHble PYHKLIHH.

OO0nacTe onpeneneHnss 1 MHOXKECTBO 3HaueHUil QyHkumu. Hynm QyHkumm.
[TpoMeKyTKM 3HAKOTIOCTOSIHCTBA. UETHBIE M HEYETHBIE (PYHKIIMH.

CreneHHas (pyHKIMs C HATYPAIBHBIM M LIENBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpaduK KOPHS /7-Oi CTETICHM.



TPUTOHOMETPUYECKAs OKPY>KHOCTh, OMNPEACICHUE TPUTOHOMETPUUYECKHUX
(P)YHKIIMI YMCIIOBOTO ApryMEHTA.

Havana mareMaTH4eCKOro aHaJIu3a

[TocnenoBarenbHOCTH, cocoObl 3a1aHUS MOCJIEIOBATENBHOCTEM.
MOHOTOHHBIE MOCTEA0BATEIIEHOCTH.

ApudmeTrueckas U reOMETPUUECKas mporpeccuu. beckoneyHo yOwiBaromias
reomeTpraueckas nporpeccus. Cymma OECKOHEYHO YOBIBAKOLIEH FEOMETPUUECKOMN
nporpeccur. DopMmyrna CIOKHBIX MPOLEHTOB. MCNOJB30BAHUE NPOTrPECCUM IS
PELICHHs] PEATTBHBIX 3a/1a4 MPUKJIAJHOIO XapaKTepa.

MHoxecTBa U JIOTHKA

MHOKECTBO, ONEpalvu HaJ MHOXECTBamu. Jluarpammer Ditiepa—BeHHa.
[IpuMeHEHNE TEOPETUKO-MHOKECTBEHHOIO anmapara Uit ONMUCAHHS PEaIbHBIX
MPOLIECCOB U SBJICHUMN, TPU PEHICHUM 3a]a4 U3 APYTUX YUEOHBIX MPEAMETOB.

Onpenenenue, Teopema, CIEICTBHAE, J0KA3aTENbCTBO.

11 KVIACC

Yucs1a 1 BIYHCICHHS

HarypaneHbie v 1iensie ynciia. [ [pu3Haku I1eTMMOCTH LENBIX YHCEL.

Crenenp ¢ paMOHAIbHBIM NIOKa3areneM. CBOWCTBA CTENCHH.

Jlorapudm yucna. JlecaTHUHBIE U HATYPATIbHBIC JTOTAPA(PMBI.

YpaBHeHHS U HEPABEHCTBA

[TpeoOpa3oBanre BBIPAKEHWH, COACPKAIIUX JTOTAPA(PMBI.

[TpeoOpa3oBaHre BBIPAKCHUN, COACPXAIIMX CTENEHW C PANUOHATBHBIM
[IOKAa3aTeIIEM.

[IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

ITokazarenbHBIE YPABHEHUS U HEPABEHCTBA.

JlorapudmMuuecknue ypaBHEHUS 1 HEPABEHCTBA.

CHcTeMBl TUHEHHBIX YPaBHEHUN. PellleHne NMPUKIIAIHBIX 33144 C TOMOILUBIO
CHUCTEMBI JINHEWHBIX YPABHEHMUIA.

CHcTeMBI M COBOKYITHOCTH PALIMOHATIBHBIX YPABHEHUH U HEPABEHCTB.

IlpumMeHeHe  ypaBHEHHH, CHCTEM W HEPABEHCTB K  PELICHUIO
MAaTEMaTHYECKAX 3a/ad M 33/a4 U3 Pa3IMUHbIX O0NacTeld HayKW M PeabHOMN
JKAZHU.

DOyHKIHMH ¥ rpaduKkH

Oyukums.  [lepuoguueckue  QyHkumu.  [TpoMEXyTKH  MOHOTOHHOCTH
¢yHKIMK. MakcuMymMbl 1 MUHMMyMbl QyHKiMA. HamOonblnee W HamMeEHbLIEE
3HAUEHUE (PYHKIMH HA TPOMEKYTKE.

TpuronomeTpuueckue QyHKINH, UX CBOHCTBA U rpaQuKy.



[TokazarenpHas v norapugmuueckas PyHKIUU, UX CBOMCTBA U rpaduKH.

Ucnonw3zoBanue rpadukoB GyHKIUNA AJ1s PEHICHUS YPABHEHUN W JIMHEHHBIX
CUCTEM.

Hcnonb3oBanne rpadpukoB (yHKOMHA i1 KCCIAENOBAHUS MPOLECCOB W
3aBUCUMOCTEHN, KOTOPbIE BO3HMKAKOT MPU PEUIEHUM 3a1ad W3 IPYIMX Y4YeOHBIX
MPEAMETOB U PEATLHON YKU3HHA.

Hauana MaTeMaTH4ecKoro aHajamnsa

HenpepeiBHbie pyHKIMU. METOT MHTEPBATIOB ISl PELICHHAS HEPABEHCTB.

[TpomsBomHas  QyHkumm. ['eomerpuueckuii. W (PU3MYECKHIA  CMBICH
IIPOMU3BOIHOM.

[TponzBomHbie  3neMEHTApHBIX  (QyHKOUE.  DOpMynbel  HAXOKACHHS
NPOU3BOJHON CYMMBI, IPOU3BEACHHS U YACTHOTO (DYHKIIHIA.

[IpuMeHEeHHE MPOU3BOJHON K MUCCIICAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTh U
3KCTpeMyMbl. HaxoxaeHne HanOoMbIIero 1 HAMMEHBIIETO 3HAYCHUS (YHKIUN Ha
OTPE3KE.

[IppumeHeHne TPOM3BOMHON JUISl HAXOXKACHHS HAWIYUYLIEr0 PELICHUS B
NPUKIIAJHBIX 3aj]ayax, Ui ONpPENENIEHHs CKOPOCTH IpoLecca, 3aaaHHOTO
(dopmyJoii uau rpadrKoOM.

[TepBooOpaznas. Tabnuna nepBoOOPa3HBIX.

WHTerpan, ero reoMeTpuyeckuid W (PU3MYEeCKWid CcMmbIca. BelumcieHue
uHTerpana no popmyne Herorona—JleiiOnuna.



INTAHUPYEMBIE PE3YJIBTATDBI

OcBoeHue ydeOHOTO mpeaMera «MareMartuka» JOJKHO 0OecreunBaTh
JOCTHKCHUE HAa YPOBHE CPEHETO 00IIEro 00pa3oBaHusl CAEAY FOMIUX JIMYHOCTHBIX,
METAMPEAMETHBIX U TPEIMETHBIX 00Pa30BaTEIbHBIX PE3YJIHTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pE3yNbTaThl OCBOCHHSI MPOrpaMmbl y4eOHOTO MpeaMeTa
«MaremMaThka» XapakTepU3yrTCs:

I'paxmanckoe BOCIIUTAHKE!

c(hOPMUPOBAHHOCTHIO IPAKIAHCKOM MO3UIMK 00YyYAIOIErOCs KaK aKTUBHOTO
M OTBETCTBEHHOIO YJ€HA POCCHHMCKOro OOMIECTBA, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (DYHKIIMOHWUPOBAHMS PA3TUYHBIX CTPYKTYP, SBIICHUNA,
OpOUEAYP TPaKIAHCKOro oOuiecTBa (BBIOOPBI, OMPOCHl W TP.), YMEHUEM
B3aUMOJCHCTBOBATE C COUMAIBHBIMU WHCTUTYTAMU B COOTBETCTBUM C HX
(OYHKIMSIMYU U HA3HAYCHUEM.,

[TarpuoTruecKkoe BOCHUTAHUE:

c(hOPMUPOBAHHOCTHIO POCCUICKOM TPAaXKAAHCKON MACHTUYHOCTH, YBOXKCHHS K
MPOLIJIOMY Y HACTOALIEMY POCCUMCKONM MAaTEMATUKHU, IEHHOCTHBIM OTHOLLIEHUEM K
JOCTHKEHUSAM POCCUNCKAX MATEMATUKOB U POCCUICKOW MATEMATHUECKOMN LIKOJIBI,
K HWCIMOJBb30BAHUIO 3TUX JOCTWXKEHUW B JPYruUX HAyKaxX, TEXHOJOTUSAX, cepax
SKOHOMUKHU.

JIyXOBHO-HPABCTBEHHOTO BOCIIUTAHUS

OCO3HAHUEM JIYXOBHBIX LEHHOCTEMN POCCHUICKOTO Hapoaa,
c(hOPMUPOBAHHOCTHID  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  MOBEACHMUS,
CBSI3aHHOI'O C MPAKTUYECCKAM IMPUMEHEHUEM JOCTHXKCHUI HAYKU U IEITEIBHOCTHIO
YUEHOr0; OCO3HAHUEM JIMYHOTO BKJIAJA B MOCTPOEHUE YCTOMUMBOTO Oy ayLIETO.

OCTETUYECKOE BOCIIUTAHUE!

3CTETUYECKUM OTHOLLICHUEM K MUPY, BKIHOYAs ICTETUKY MATEMATHUYECKUX
3aKOHOMEPHOCTEN, 0OBEKTOB, 3aaad4, PELICHAT, PacCy>KICHUI,
BOCIIPUUMUYMBOCTBIO K MATEMATUYECKUM ACIIEKTaM Pa3JIMYHbIX BUIOB UCKYCCTBA.

DU3NYECKOE BOCIUTAHUE!

Cc()OPMUPOBAHHOCTHID YMEHHMS MPUMEHSATH MATEMaTUYECKUE 3HAHUS B
UHTEPECAX 30pOBOTO U 0€30MacHOro 00pasa >KMU3HU, OTBETCTBECHHOTO OTHOLICHUS
K CBOEMY 370POBBIO (3I0POBOE MHUTAHKME, COATIAHCUPOBAHHBIN PEKUM 3aHATHNA U

OTIbIXA, peryisipHas dusnyeckas AKTUBHOCT ), (pU3NYECKOTO
COBEPIICHCTBOBAHUS, npu 3aHSITHSIIX CHOPTHBHO-03I0POBUTEIBLHOM
JESTENBHOCTBIO.
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TpynoBoe BOCIIUTAHKE!

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IICHHOCTH TPYAOIHOOMS, MHTEPECOM K
pa3nmuuHbIM  cepaM  TPO(ECCHOHATBLHOM — ACATENBHOCTH, CBS3aHHBIM €
MaTEeMaTUKOW M €€ MPUIOKCHUSIMHM, YMEHHUEM COBEpIATh OCO3HAHHBIM BHIOOD
Oynymed npodeccu W Ppeaqu30BbIBaTh COOCTBCHHBIC JKU3HEHHBIE TJIAHBI,
TOTOBHOCTBIO W CHOCOOHOCTBK) K  MaTE€MaTH4YeCKOMY OOpa3oBaHUIO U
caM000pa3oBaHUI0 HA TPOTHKCHWW BCEH JKM3HU, TOTOBHOCTHIO K AKTUBHOMY
y4acTHIO B PEIICHUH MPAKTUUYECKUX 3aa4 MATEMATUUECKOM HAMPaBICHHOCTH.

DKOJIOTUYECKOE BOCITUTAHUE!

C(hOPMUPOBAHHOCTHIO JKOJOTHYECKONW KYJIBTYphbl, TOHUMAHUEM BIIUSHUS
COLIMATbHO-PKOHOMUYECKUX MPOIIECCOB HAa COCTOSIHWE MPUPOAHON M COIMATbHOM
Cpelpl, OCO3HAaHMEM TJOOANBHOIO  XapakTepa 3KOJOTMYECKHX  MpoOieM;
OpHEHTalMel Ha MPUMECHEHHWE MaTeMATWUYCCKWX 3HAHWM AJid PEUICHHWS 3a1ay B
o0nacTi OKpy’Kawllei cpeapl, TJIaHUPOBAHWS TMOCTYNKOB M OIICHKH WX
BO3MO>KHBIX MOCIIEACTBHM ISl OKPYIKAOIIEH CPEIbI.

[leHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHUPOBAHHOCTHIO MUPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUs HAykKM M  OOIICCTBCHHOW  MPaKTHUKW, TMOHMMAaHHEM
MaTeMaTHUECKON HaykKM Kak c(epbl YeIOBEUECKOW AEATEIbHOCTH, 3TaloB €€
Pa3BUTHST M 3HAUMMOCTHM Ui PA3BUTHS IMBWIIM3AIMM, OBJAJACHUEM S3BIKOM
MaTeMaTUKd M MaTeMaTUYeCKOW KyJbTYpOM Kak CPEICTBOM TIO3HAHWS MHpa;
TOTOBHOCTBIO OCYIIECTBIIATH MPOCKTHYI) W MCCIIEAOBATEIbCKYIO AEATEIBHOCTh
WHAWBHUIYAJBHO W B TPYIITIE.

METAIPEJMETHBIE PE3YJIBTATDBI

MeTanpeaMeTHBIE PE3yJIbTaTBl OCBOCHMS MPOTPAMMBI YYEOHOTO MPEAMETa
«MaremaTuka XapaKTePU3YOTCS OBJIAJICHUEM YHUBEPCATBHBIMU
NO3HAGAMENbHOIMU  OCTICMBUAMY,  YVHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
oeticmausivML, YHUBEPCANLHBIMU Pe2YISIMUSHBIMU OeTHCMEUSIMIL.

1)  VwuugepcanvHvie  no3HasamenvHvle  Oeiicmeus,  0Oecnedusaom
Gpopmuposarue 0OA306blX KOCHUMUBHBIX NPOYECCO8 0OYHaAWUxXcs (oceoenue
MEMOO08  NO3ZHAHUSL  OKPYJICAIOujeco  Mupd;,  NPUMEHeHUue  J02UYeCKUX,
UCCIE00BAMENbCKUX Onepayutl, ymeHuti pabomams ¢ ungopmayueii).

BbazoBble loruueckue AeHCTBAS:

® BBISBJISITh U XaPaKTEPU30BATh CYIIECTBEHHBIC TPU3HAKKA MATEMATUUYECKIX

OOBEKTOB, TMOHATHI, OTHOLICHWA MEXIy NOHATHIMH, (POPMYITUPOBATH
ONpEACTICHUS] TNOHSTHN, YCTAHABIMBATh CYLICCTBEHHBIM  IPHU3HAK
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KIacCU(pUKaluy, OCHOBAHMS i OOOOIICHHMS W CPABHEHWS, KPUTEPHUHU
NPOBOAMMOIO aHAJIN3A,

BOCIIPUHUMATh, (OPMYJIMPOBATh W  MPeoOpa3oBbIBaTh  CY KICHUS:
YTBEPAUTENbHBIE W OTPULATENIBHBIE, €AWHUYHBIC, YaCTHBIE W OOIIWE,
YCIIOBHBIC;

BBISIBJISITh ~ MAaTEMATMYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3M W
OPOTUBOpEUMs B (aKTax, AAHHBIX, HAONIONCHUSAX W YTBEPKIACHUSIX;
npepiaratb  KpUTEpUM I BBISIBJICHHS —~ 3aKOHOMEPHOCTEH W
IIPOTHBOPEYHIA;

JIeNIaTh BBIBOJABI C HKCIOJIb30BAHMEM 3aKOHOB JIOTWKH, ACTYKTHUBHBIX W
WHIYKTUBHBIX YMO3aKIIOYCHUN, YMO3AKIIFOUYCHUH 10 aHAJIOTHH,
POBOANTH CaMOCTOSITENIBHO JOKA3aTeNbCTBA ~ MATEMATHYECKUAX
YTBEPKACHHUNA (ITPSAMBIE W OT TPOTUBHOTO), BBICTPAUBATh APTYMEHTALIMIO,
OPUBOIUTE MPUMEPHl M KOHTPHPUMEPBI, OOOCHOBBIBATH COOCTBEHHBIE
CY>KICHHSI U BBIBOJIBI,

BbIOMpaTh €rnoco0 pemeHus y4yeOHOM 3ahauu (CpaBHUBAThb HECKOJIBKO
BapUAHTOB peEUICHUs, BHIOMpaTh HauOoJee MOAXOMAUIMA ¢ Y4YETOM
CaMOCTOSITENIBHO BBIJCIICHHBIX KPUTEPUEB).

ba3oBbIC MCCIEIOBATEIBCKUE ICHCTBUS:

MCIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATENBCKUI MHCTPYMEHT MO3HAHWS,
(opMyUpPOBaTh BONPOCHI, (PUKCUPYIOUIME NPOTHBOPEYHE, MPOOJIEMY,
yCTaHABIMBATh  MCKOMOE M  JaHHOe, (OPMHUPOBATH  THIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIIMIO, MHEHUE,

POBOANTH CaMOCTOSITENTEHO CIUTAHUPOBAHHbIiA SKCIIEPUMEHT,
UCCIICIOBAHUE MO YCTAHOBJIEHUK) OCOOEHHOCTEH MaTeMaTH4eCKOro
O00BbEKTa, SBIICHUS, TPOLECCA, BBISBICHUID 3aBUCUMOCTEH MEXKIY
00BEKTAMHU, SIBJICHUSIMU, IPOLIECCAMM,

CaMOCTOATELHO (POPMYJIUPOBATH OOOOIIEHUS U BBIBOJIBI IO PE3YyJIbTaTaM
NPOBEAEHHOTO HAOJIONCHUS, UCCIICIOBAHMS, OLECHUBATh JOCTOBEPHOCTH
NOJTYYEHHBIX PE3YAbTATOB, BEIBOJOB M 0000IIEHUIA;

MPOrHO3APOBATh BO3MOYKHOE PA3BHTHE MPOLECCA, a TAKKE BBIIBUIATH
IPEINOIOKEHUS O €T0 PA3BUTHUH B HOBBIX YCIIOBHSIX.

Pabota ¢ unpopmanueii:

BBISBJIATh AC(PUINATH HHPOPMALMK, NTAHHBIX, HECOOXOAMMBIX JUIsl OTBETA
Ha BONIPOC W UTsl PELICHUS 3a1a4H;

BbIOMpaTh  MHQOPMALMIO W3  WCTOYHMKOB  PA3JIMYHBIX  THIOB,
aHAJIM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPNPETUPOBATH UHPOPMALIUIO
PA3IAYHBIX BUAOB U (POPM NPEACTABIICHUS,
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® CTPYKTYpUpOBaTh MHPOPMALMIO, IPEACTABIIATh €€ B PA3IMUHBIX Popmax,
WLTIOCTPUPOBATH PaPUUECKH,

® OIICHUBATH HaAEKHOCTh uH(popMau no CaMOCTOSITENTLHO
c(OPMYJIMPOBAHHBIM KPUTEPHSIM.

2)  VuugepcanvHvie  KOMMYHUKAMUGHble  Oeiicmaus,  obecnedusarom

CPOPpMUPOBAHHOCH COYUATBHBLX HABBIKOB 00YY AU UXCS.

OOwwenue:

e BOCIpUHUMATL © (OPMYJIMPOBATH CYXKACHHS B COOTBETCTBHM C
YCIIOBUSIMU WM LIETSIMU OOILECHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO
TOYKY 3PEHMSI B YCTHBIX M MHACHMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS MO
XOJly peLICHUs 3aJa4l, KOMMEHTHUPOBATH MMOJTYYCHHBIH PE3ybTaT;

e B X0J€ 00CY>KICHHMS 3aJaBaTh BOMPOCHI TIO CYIIECTBY 0OCYKIAEMON TEMBI,
npoOJIEMBI, pEIACMON 3a/1a4M, BBICKA3bIBATh WJICH, HALICICHHBIC HA TMIOMCK
PELICHUS; COMOCTABISATE CBOM CYXKICHUS C CYXXKICHHSMHM JIPYyTHX
YYaCTHUKOB AMAJIOra, OOHAPYKMBaTh PA3IM4Me W CXOJCTBO IMO3WLMN; B
KOPPEKTHOH opme GOpMYTUPOBATH PA3HOMIIACKS, CBOM BO3PAKCHHS,

® NPCIACTABIATH  PE3YJIbTAThl  PEIICHUS  3aJa4d,  JKCICPUMEHTA,
UCCIICIOBAHMSI,  MPOEKTAa,  CAMOCTOATEIBHO  BbIOMparh  (hopmar
BBICTYIUICHHUS ¢ YUETOM 3a/1a4 MPE3CHTAMN U OCOOEHHOCTEN ay TUTOPHH.

CoTpyAHUYECTBO:

¢ [OHMMATh W  WCMOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOH W
WHAMBHIYJIBHON pabOThI MPU PEIIEHUH YUEOHBIX 3a/1a4; MPUHUMATH LIEJTb
COBMECTHOH JACATENBPHOCTH, IUIAHMPOBATh OPraHHU3alMI0 COBMECTHOH
paboThI, pacpenensaTh BUABI padoT, JOrOBAPUBATHCS, 00CYKIaTh MPOLIECC
1 pe3yJibTat padboThl, 00001aTh MHEHUSI HECKOJIBKUX JTFOJIEH;

® YYaCTBOBATh B IPYMIOBBIX (popMax paboTel (00CYKIEHUS, 0OMEH MHEHHUM,
«MO3TOBBIE WITYPMBI» W WHBIC), BBINOJHITH CBOK 4YacTh pabOTBl W
KOOPJMHHUPOBaTh CBOM JECHCTBUS C JPYTMMH YICHAMH KOMAaH/bI,
OLICHWBATh KAa4€CTBO CBOETO BKJIAJA B OOIIMA MPOAYKT MO KPUTEPHSIM,
c(OpMYJIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

3) Vuueepcanvnvie  pezynamuenwvie  Oeticmausl, obecneyusarom
Gpopmuposarue cMblCIOBbIX YCMAHOBOK U ICUSHEHHBLX HABBIKOB TUYHOCHIU.
Camoopranuzanus:

COCTaBJIATH IJIaH, AITOPUTM PEIIEHUS 3a/1a4M, BBIOUPATH CIIOCOO PEIICHUS C
YU4ETOM UMEIOLIMXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATh BAPHAHTHI PEUICHUN ¢ YYETOM HOBOM MH(pOpMALUK.

CaMOKOHTpOJIb:

® BIANCTh HABBIKAMH TO3HABATECILHOW pPEQIIEKCHM KakK OCO3HAHWs
COBEpIIACMBIX ACHCTBHIA W MBICIMTEIBHBIX MPOLIECCOB, UX PE3YJIBTATOB,;
13



BIQJCTh CHOCOOAMH  CaMOMPOBEPKH, CAMOKOHTPOJII Mpouecca u
pe3yJibTara peleHns MaTeEMaTHYECKON 3a1a4H;

® NPCABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTb NPH PEUICHUU
3a1a4M, BHOCHUTb KOPPEKTMBBI B JICATEIIBHOCTH HA OCHOBE HOBBIX
OOCTOSATENBCTB, TAHHBIX, HAMJIEHHBIX OLIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

® OILICHWBATh COOTBETCTBHE pE3yJIbTaTa LEAM W YCIOBUSM, OOBACHATH
OPUYUHBL JOCTUKCHUS WIH HENOCTH)KCHUS PE3YJbTAaTOB ACATECIBHOCTH,
HAXOAWTh OIIHAOKY, 1aBaTh OLICHKY MPHOOPETEHHOMY OIBITY.

HPEAMETHBIE PE3YJIBTATDBI

OcBoenne yueOHOro Kypca «Anredpa U Hayajla MaTeMaTHUYECKOTO aHAIM3a))
Ha YPOBHE CpeaHero oOmero oOpa3oBaHUsl JOJKHO 00€CIEeUMBATh JAOCTUKEHUE
CJICYIOIIUX MPEAMETHBIX 00pa30BaTENbHBIX PE3YJIBTATOB:

10 KVIACC

Yucs1a 1 BIYHCICHHS

OnepupoBarb TMOHATASAMM: PALMOHATIBHOE W JACHCTBUTEINBHOE YHMCIIO,
OOBIKHOBEHHAS W ACCATHYHAS APOOb, MPOLICHTHI.

BeimonHATe  apuMeTHUECKME — OmepauMd € PAUMOHAJIBHBIMA W
JNEHACTBUTEIBHBIMU YHACTIAMMU.

BrInmonHATe NpuOAMKEHHBIE BBIYMCIICHUS, UCIIONIb3YS MPaBUJIA OKPYTJICHHS,
JIENIATh PUKUIKY U OLICHKY PE3YJIbTaTa BEIYUCICHUN.

OnepupoBarb MOHATUSAMHU: CTENEHb C LEJIBIM TOKA3aTeneM; CTaHIapTHAs
(¢opma 3amucu OCHCTBUTEIIBHOTO YHCIA, KOPEHb HATYPAIbHOH CTEHEHM,
MCIOJIB30BaTh MOAXOAAINYI0 (POPMY 3alUCH IECHCTBUTENIBHBIX YMCEN ISl PEIICHUS
MPAKTUYECKUX 3314 U NPEACTABICHUS JAHHBIX.

OnepupoBarb MOHATUSAMU: CHHYC, KOCHHYC M TAHT€HC MPOM3BOJIBHOIO YIUIA,
MCIOJIb30BaTh 3aMUCh TPOU3BOJIBHOTO yITa 4Yepe3 00paTHBIE TPUTOHOMETPUYECKUE
(yHKIIIM.

YpaBHeHHS U HEPABEHCTBA

OnepupoBarb NOHATHSAMHU:. TOXICCTBO, YPAaBHEHHME, HEPABEHCTBO, LEJIOE,
PaLMOHAIIBHOE, UPPALMOHAIIBHOE YPABHEHHE, HEPABEHCTBO, TPUTOHOMETPUYECKOE
YPaBHEHUE,

BeimonHsATe nmpeoOpa3zoBaHusl TPUTOHOMETPUYECKUX BBIPAKEHUH W pemiarh
TPUTOHOMETPUYECKUE YPABHEHHSI.
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BeimonHsaTe npeoOpa3oBaHusl LENBIX, PALMOHAIBHBIX W HPPALMOHAIBHBIX
BBIPDOKEHUI W pemIaTb OCHOBHBIC  THMBI  LENBIX, PALHOHAIBHBIX U
WPPALMOHATIBHBIX YPAaBHEHUI H HEPABEHCTB.

[TpuMeHITh YPABHEHUS K HEPABEHCTBA I PELICHHS MATEMATHYECKUX 331a4
W 3a71a4 U3 Pa3IMuHbIX 001acTel HAYKN U PEAJIbHOM KU3HH.

MonenupoBaTb pealbHBIC CUTYalMd Ha S3bIKE aIreOphl, COCTABIATH
BBIPOKEHUS, YPABHEHUWS, HEPABEHCTBA MO YCJIOBHKO 33Ja4d, WCCIEA0BATh
NOCTPOCHHBIE MOJEIM C UCITOJIb30BAHUEM arnapara ajreopsl.

DyHKIHMH ¥ rpaduKkH

OnepupoBarh MOHATHAMM: (PYHKLHMS, COCOOBI 3anaHusi QyHKOUHU, 00IacTh
ONpPEACTIEHUST M MHOXECTBO 3HAaYeHHW (PyHKumMM, Tpaduk (QyHKUHMK, B3aWMHO
oOparHble PYHKLIHH.

OnepupoBarh TOHATUSMH. YETHOCTH W HEUETHOCTh (YHKLMH, HYJIU
(PYHKIIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBare rpaduku QyHKIMNA 1T PEIICHUST YPABHEHUH.

CrpouTs U unTaTh rpaQuku TMHEHHON (PyHKIMM, KBAAPAaTUUYHON (PyHKUMH,
CTEMEHHON (PYHKIMH C LETBIM MMOKA3aTEIIEM.,

HUcnonw3zoBare rpapuku (QyHKOUHA ISl UCCIICAOBAHUS MPOLECCOB U
3aBUCUMOCTEN MPH PEIIECHUM 33]a4 U3 IPYruX YUYEOHBIX MPEAMETOB M PEabHOM
YKU3HU, BBIpAXaTh (OPMYJIaMU 3aBUCUMOCTH MEXKIY BEIMYNHAMM.

Havana maremaTnyeckoro aHajamnsa

OnepupoBarh MNOHSTHSAMH: TOCIEAOBATENBHOCTh, APUPMETHUECKAS U
reOMETPAYECKAS TPOIPECCUH.

OnepupoBarh TNOHATHAMH: OECKOHEYHO YOBIBAKOIIAS TE€OMETPUYECKAsS
nporpeccusi, cymma 0€CKOHEUHO yOBIBAIOLICH reOMETPUYECKON MPOrPECCUU.

3ajaBarh MOCIEAOBATEIBHOCTH PA3IMYHBIMU CITOCOOAMHU.

Hcnonb30Bare CBOMCTBA MOCIIEIOBATEILHOCTEH W IPOTPECCUI ISl PELICHHUS
PEANBHBIX 3a7a4 MPUKJIATHOTO XapaKTepa.

MHoKecTBa U JIOTHKA

OnepupoBarh MOHATHIMH: MHOKECTBO, ONEPALIMK HAJl MHOYKECTBAMH.

Hcnonb30Barh  TEOPETUKO-MHOKECTBEHHBIA — ammapar A ONUCAHHS
pPEATbHBIX TPOLECCOB W SIBJICHWM, MPU PELICHWHM 3aJad W3 APYIruxX Y4YeOHBIX
PEIMETOB.

OnepupoBarb  TNOHATHSMHU:  ONPEACTICHUE,  TEOpEMa,  CIEICTBUE,
JOKa3aTeNbCTRO.

11 KVIACC

Yucaa v BEIYHCJICHUS
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OnepupoBarb TMOHATUAMH. HATYPAIbHOE, LEIOE€ YHKCIO0, HCHOJIb30BaTh
MIPU3HAKN JEITMMOCTH LENBIX YHACEN, PA3JIOKEHUE YHCIIa HA NIPOCTBIE MHOXKUATEIIN
JUIS pELLCHAS 3a1aY.

OnepupoBarhb MOHATUEM: CTEMEHD C PALMOHATIBHBIM IOKA3aTEINEM.

OnepupoBarh NOHATHAMH: JIOTapu(M 4YKCIa, ACCITHYHBIE U HATypalbHBIC
Jorapu(msl.

YpaBHeHHS U HEPABEHCTBA

[IpumeHsaTh  CBOMCTBA cTeneHW Ui OPeoOpa3OBaHUs  BBIPAKCHHIA,
ONIEPUPOBATL IOHATHSAMH. ITOKA3aTEIIbHOES YPABHEHUE W HEPABEHCTBO, peEIIaTh
OCHOBHBIE THIIBI [IOKA3ATENBHBIX YPABHEHUH U HEPABEHCTB.

BemonHaTe npeoOpa3oBaHusl BBIPAKCHUN, COAECPXKAIIMX JIOTapu(MBI,
ONEPUPOBATH MOHATUSAMH: JOTAPAPMHUUECKOE YPABHEHUE M HEPABEHCTBO, peLIaTh
OCHOBHBIC TUIIBI JIOTApU(PMUAYECKUX YPABHEHHIA U HEPABEHCTB.

HaxomuTh perenus npocTeiiinX TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBarb MOHATHAMH. CHCTEMA JIMHEWHBIX YPABHEHUN M €€ PEILCHHUE;
WCIIOIB30BATh CUCTEMY JIMHEWHBIX YPABHEHUN UT PELICHU MPAKTHYECKHUX 3a1aY.

HaxomuTh pelieHnst MpOoCTENIIMX CUCTEM W COBOKYITHOCTEW parMOHaIbHbBIX
YPaBHEHU U HEPABECHCTB.

MonenupoBaTb pealbHBIC CUTYalMd Ha S3bIKE aIreOphl, COCTABIIATH
BBIDOKCHUSA, VYPAaBHEHMS, HEPABEHCTBA M CHCTEMBI 1[I0 YCIOBUIO 3a7a4H,
UCCJIEIOBATh MOCTPOCHHBIE MOJIENIH C UCTIOJIB30BAHUEM armapara aareOpsl.

DOyHKIHH U rpaduKkH

OnepupoBarb NOHATHAMH. NEPHOAMYECKAS  (PYHKOMS, TMPOMEKYTKH
MOHOTOHHOCTH (PYHKIMH, TOYKHM JKCTpeMyMa (yHKIMH, HauOoJblIee U
HAUMEHBIIEE 3HAYCHUS (YHKIUM HA MPOMEKYTKE, HWCHOJb30BATh WX s
UCCIICIOBaHMs (PYHKLIMMU, 3aJaHHOH TpaduKoM.

OnepupoBarh MOHATHAMH: TpaQUKW NOKA3aTEIBbHOH, JIOTapUPMUUYECCKOH WU
TPUTOHOMETPHYECKUX (PYHKIMI; N300pakaTh UX HA KOOPAWHATHOW IUIOCKOCTH W
WCIIOJIB30BATh [l PEIICHUS YPABHEHNNA U HEPABEHCTB.

H300paxkaTe HA KOOPAMHATHOHN TUIOCKOCTH rpa@uKy JTUHEHHBIX YPABHEHUIA
W UCIIONB30BaTh UX JJI PELIEHUAS] CUCTEMBI JIMHEHHBIX YPaBHEHUH.

Ucnonw3zoBare rpapuku (QyHKOUHA ISl UCCIIEAOBAHUS MPOLECCOB U
3aBUCUMOCTEN U3 IPYruX yYeOHBIX TUCLHUILINH.

Hauvajia MaTeMaTH4eCKOro aHajamn3a

OnepupoBarh MOHATUSAMH: HENPEPBbIBHASA (QYHKIMS, TPOM3BOIHAS (DYHKIWY,
UCIOJIb30BaTh FEOMETPHUECKAN U (PU3MUECKHIA CMBICIT POU3BOAHOMN AJIsl PEILICHUS
3a4a4.

HaxoauTe Npou3BOHBIE AIEMEHTAPHBIX (DYHKIINI, BBIYUCIIATH TPOU3BOIHBIC
CYMMBI, MPOU3BEACHHS, YACTHOTO (DYHKIHIA.
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Hcnonb30BaTh MPOU3BOIHYIO AJIsE UCCIIEAOBAHUS ()YHKIMM HA MOHOTOHHOCTb
Y SKCTPEMYMBI, MTPUMEHSTH PE3YbTAThl UCCICAOBAHUS K MOCTPOEHUIO TPa(UKOB.

Hcnonb3oBark NPOM3BOAHYIO Ul HAXOXKACHUS HAWIYYLIErO0 PEIICHHUS B
MPUKIIAJHBIX, B TOM YHCJIE COLUAITBHO-3KOHOMHUYECKHX, 3a1a4ax.

OnepupoBarh MOHATHSMM. TEPBOOOpa3Hass M MHTErPal, TMOHUMATh
TrEeOMETPUYECKUN U PU3NUYECKUI CMBICIT HHTErpaa.

Haxoaute nepBooOpasHble 3MEMEHTAPHBIX (PYHKIWNA, BBIYMCIATH WHTErPA
no popmyne Hetotona—JlelOHua.

Pewrare npukiaaHele 3a1a4d, B TOM YMCJIE COLMAIBHO-3KOHOMUYECKOIO U
(pM3NUECKOro XapakTepa, CpeACTBAMU MATEMATHUYECKOTO aHATTU3A.
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TEMATHUYECKOE INVNTAHUPOBAHUE

10B KJIACC
N KonnuecrBo yacoB
HaumenoBanue
11
JieKTpoHHbIEe (I POBbIe)
a31€J1I0B H TEM p
/ pa3n Beero KonTtpoabHbie IIpakTnaeckne 0GPA30BATETHHBIE PECyPehI
NpPorpaMMbI paGoThl paGoThI
11
MHozkecTBa http://school-

PaAlMOHAIBHBIX U
JICACTBUATEIILHBIX YMCEII.
PanmonaneHbIC
VPABHEHHUS U HEPABEHCTBA

14

collection.edu.ru

OyHKIHMA U TPapUKH.
CreneHnsp ¢ uensiM
noKa3areyieM

http://school-
collection.edu.ru

Apu(pMeTHUECKNI KOPEHB
N—O0i#l CTEIICHMU.
HppaumnonanbHbie
YPABHEHHUSI U HEPABEHCTBA

18

http://school-
collection.edu.ru

DopMyIBl
TPUTOHOMETPHU. T pUTrOHO
METPUUYECKHE YPABHEHUS

22

http://school-
collection.edu.ru

IlocnenoBareIbHOCTH U
MPOTrPECCHH

http://school-
collection.edu.ru

[TorTOpeHue, 0600IICHUE,
CUCTEMaTu3auus 3HaHUU

http://school-
collection.edu.ru

OBIIEE KOJIMYECTBO
YACOB 110 ITPOI'PAMME

68
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TEMATHYECKOE IINTAHUPOBAHUE
10I' KVTACC

N KommuecTBo 4acoB
. HaumenoBanue
/| prneon u v e | S| s LS
n
MHuokecTBa http://school-
palMOHATEHBIX U collection.edu.ru
1 | HEHCTBUTEIBHBIX YMCE]L. 20 1
PammonasnbHbIC
YPABHEHHUS U HEPABEHCTBA
OyHKIUYN 1 TPadUKy. http://school-
2 CreneHb ¢ 1ebIM 6 collection.edu.ru
MOKa3aTeeM
ApudmMeTHuecKrii KOpeHb http://school-
N—Oii CTEIICHH. collection.edu.ru
3 HWppaumonanbHbie » 1
YPAaBHEHHUS U HEPABEHCTBA
q)OpMyJ'IBI http://school-
4 | tpuronomerpun. TpUroHo 30 1 collection.edu.ru
METPUYECKUE YPABHEHUS
[TocnenoBaTenbHOCTH U http://school-
> POTPECCHH ? collection.edu.ru
6 [ToBTOpEeHUE, 0600MIEHUE, - 1 http://_school-
CHCTEMATU3Aals 3HAHUI collection.edu.ru
OBLIEE KOJIMYECTBO 0 ) .
YACOB I10 ITPOI' PAMME
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YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IVIA YYEHUKA

VYuebnuk: 1. A. Anumos, FO.M. Konsrun n np. Maremaruka: anreopa u
Hayajla MaTEMaTHYECKOTO aHaIn3a, TeoMeTpust. Anredpa U Hadana
maremaTrueckoro aHanmsa 10-11 kmaccel. ba3oBelii v yrinyOn€éHHBINA YPOBHH,
2020 .

METOJUYECKHUE MATEPUAJIBI /UIA YUUTEJIA

1) H. E. ®enoposa, M. B. TkaueBa Maremaruka: anre6pa u Hauana
MaTEMaTUYECKOT0 aHalln3a, TeoMETpHs. Anredpa U Havajaa MaTeMaTu4eCKOro
aHasmza 10-11 kmaccel. ba3oBblil u yrinyOnéHHblil ypoBHH. MeToamdeckoe
nocodue juist yuutens, 2023 r.

2) M. H. [l1a0ynun, M. B. TkaueBa. AnreOpa 1 Havaia MareMaTu4eCcKoro
ananu3a 10 kiace. JIMIaKTHYECKUE MATEPHAIIBI.

3) M. U. llaGynuH, M. B. TkaueBa. AnreOpa v Hayajla MaTeEMaTHIECKOTO

ananu3a 11 kmace. JIMIaKTUYECKUE MATEPAAIIBI.

NU®POBBIE OBPA3BOBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU
HNHTEPHET http://school - collection.edu.ru

https://resh.edu.ru

https://1sept.ru

https://uchebnik. mos.ru

https://www.yaklass.tu
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