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MOSCHUTEJIbBHAS 3AITUCKA

Pabouas mporpamma ydeOHOTO Kypca «Anredpa W Hadajsa MaTeMaTUYECKOTO aHAIM3a»
6azoBoro ypoBHs s oOydaromuxcs 10 —11 ximaccoB paspaborana Ha ocHoBe DenepanbHOTO
roCyJapCTBEHHOTO O00pa30BaTEILHOIO CTaHAApTa CpeAHero oOmiero ooOpa3oBaHus, ¢ y4E€TOM
COBPEMEHHBIX MHPOBBIX TpPeOOBaHWM, MPEAbABIAEMbIX K MaTeMaTH4YeCKOMY OOpa3oBaHHIO, U
TpaauIMii poccuiickoro oOpasoBanusi. Peanmmzamms mporpammbl 00eCTIEUYMBAECT OBJIAJCHHE
KIIFOYCBBIMU KOMIICTCHUUAMMU, COCTABJIAIOIIMMH OCHOBY JIA CaMOPA3BUTUA W HCIIPCPLIBHOIO
o0pa3oBaHusl, LEIOCTHOCTh OOIIEKYIbTYPHOTO, JMYHOCTHOTO W TIO3HABATEIHHOTO pPAa3BHTHUS
JUYHOCTH 00YJAFOIIIUXCS.

HOEJIX U3YUYEHUSA YYEBHOT'O KYPCA

Kypc «Anrebpa W Hauama MaTeMaTHYECKOTO aHAlM3a» SIBJSIETCS OJHUM M3 Hamboiiee
3HaYMMBIX B MPOTPaMME CTapIled IIKOJbBI, TOCKOJBKY, C OIHON CTOPOHBI, OH OOecreynBaeT
WHCTPYMEHTAIBHYIO 0a3y I M3y4eHHsS BCEX ECTECTBEHHO-HAayYHBIX KYpCOB, a C JPYroi
CTOPOHBI, (OPMHPYET JIOTHYECKOE M aOCTpaKTHOE MBIIUICHHE YYalluXcs Ha YpOBHE,
HE0OXO0IMMOM JIJIs1 OCBOEHUSI KypcoB MH(OPMaTUKH, OOLIECTBO3HAHMSI, UCTOPUH, CIOBECHOCTH.
B pamkax gaHHOTO Kypca yJamiuecs OBJIaIeBalOT YHHBEPCATLHBIM S36IKOM COBPEMEHHOM HayKH,
KOoTOpast GopMyIHpyeT CBOU JOCTIKEHHUS B MAaTEMaTHIECKOH Gopme.

Kypc anreOpsl 1 Hauan MaTeMaTHYEeCKOTO aHAW3a 3aKJIaJblBa€T OCHOBY JUIS YCHEIIHOTO
OBJIAJICHUS] 3aKOHaMU (U3UKU, XUMHH, OHOJIOTUH, TOHMMAHHUS OCHOBHBIX TEHJECHIUI
SKOHOMMKHU U OOIECTBEHHOM JKMU3HHM, MO3BOJISIET OPUEHTUPOBATHCA B COBPEMEHHBIX HU(PPOBBIX
U KOMITBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO HCMOJb30BaTh UX B MOBCEIHEBHON XU3HU. B TOXKE
BpeMsi OBJIaZIeHHE aOCTPAKTHBIMH U JIOTUYECKH CTPOIMMHM MaTeMaTHYEeCKUMM KOHCTPYKIHUSMU
pa3BUBaeT yMEHHME HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTb WCTUHHOCTH YTBEPIKACHUS,
HCIIOJIhb30BaTh 00O0OIIEHNE W KOHKPETH3alldio, aOCTparMpoBaHWE M aHAJIOTHUI0, (OPMHUPYET
KpeaTHUBHOE U KPUTHUYECKOE MblluIeHue. B xone uzyuenus: anredpsl 1 Ha4aja MaTeMaTHYeCcKOro
aHaJlM3a B CTaplIel LIKOJIe y4allhecs IMOJIy4aioT HOBBIM OIBIT pEelIeHUs MPHUKIAJHBIX 3ajad,
CaMOCTOSITEJILHOTO ~ TOCTPOEHUS  MaTeMaTHMYeCKUX MOJeNied  peajbHBIX CHUTyalluil W
UHTEPIpPETAllMM  TOJYYECHHBIX PEIICHUN, 3HAKOMSTCS C MpUMEpaMHU MaTeMaTHYeCKHUX
3aKOHOMEPHOCTEH B MpHpOJE, HayKe M B MCKYCCTBE, C BBIJAIOLUIUMUCS MaTeMaTUYECKUMU
OTKPBITHSMH U UX aBTOPAMHU.

Kypc obnamaer 3Ha4YMTEIbHBIM BOCHUTATENbHBIM MOTEHIIMATIOM, KOTOPBIM peaau3yercs
Kak yepe3 y4eOHbIM Marepuall, crocoOCTBYIOMUN (OPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHS,
Tak u dYepe3 crnenupuKky y4eOHOW JAEATeNbHOCTH, TpeOyIoIe CcaMOCTOSITENbHOCTH,
aKKypaTHOCTH, MPOJOJDKUTEILHOM KOHIIGHTpPAIlMM BHHUMAaHHS M OTBETCTBEHHOCTH 3a
MOJIy4YEHHBINH pe3yNbTarT.

B ocHoBe Meronuku oOyueHHMs aiareOpe M HadajgaM MaTeMaTHYeCKOro aHajau3a JIEKUT
JeATeIbHOCTHBIN MPUHIIUI 00ydEHusl.

CrpykTypa Kypca «Anredpa n Hadyajaa MaTeMaTUYeCKOr0 aHAJIN3a» BKIIIOYAET CIIEIYIOLINe
coJiepKaTelbHO-METOIMUYeCKUe JUHUU: «Yucna u BblUMcHeHus», «OyHKUMH M Tpadurmy,
«YpaBHEHUS U HepaBeHCTBa», «Hauana Matemarnyeckoro aHainza», «MHOXKECTBA U JIOTUKa.
Bce ocHOBHBIE coJiepKaTeabHO-METOIMYECKUE JIMHUM U3Yy4aloTCsl Ha NPOTSHKEHUU JBYX JIET
oOy4yeHHs B cTaplIeil LIKOJie, eCTECTBEHHO IOMOJHIS JPYr Apyra M MOCTENEHHO HaCHIIIAsCh
HOBBIMH TeMaMM M pas3jienaMu. JIaHHBI Kypc SBISETCS WHTETPATUBHBIM, ITOCKOJBKY



oObenuHsieT B ce0e CoJepKaHME HECKOJbKUX MaTeMaTHYeCKHX JUCHMIUIMH: airedpa,
TPUTOHOMETPHUSI, MATEMAaTUUYECKUM aHaIN3, TEOPUsI MHOXKeCTB U 1p. 1o Mepe Toro kak yyamuecs
OBJIAZICBAIOT BCE OoJiee IMPOKMM MAaTEeMAaTHUYECKUM anmnapaToM, y HHX IOCIEJOBATEIbHO
(dopMuUpyeTCsT U COBEPUICHCTBYETCS YMEHHE CTPOUTh MaTEMaTHUYECKYI0 MOJENb peabHOMI
CUTYyalluW, MPUMEHATh 3HAHUs, TOJy4eHHBIE B Kypce «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHaJln3a», Ui PELIEHHs] CaMOCTOSITENIbHO CPOPMYIUPOBAHHON MaTeMaTUYeCKOW 3ajaud, a
3aTe€M MHTEPIPETUPOBATh MOJIYUEHHBIN pe3ynbTar.

CopepxarenpHo-MeToAMYecKass  JiuHUS  «Yuena M BBIYMCICHUS)  3aBEpIIAECT
(opMUpOBaHHE HABBIKOB HCIOJB30BAHUS JCWCTBUTEIBHBIX YHCEN, KOTOpoe OBLIO HAa4aTto B
OCHOBHOH mIKoJie. B crapmieii mkosie oco0oe BHUMaHHUE yAenseTcs (OPMHPOBAHUIO MPOYHBIX
BBIYHMCIIUTENIbHBIX HABBIKOB, BKJIIOYAIOIIUX B ce0s HMCIOJIb30BAaHUE Pa3iIMuYHBIX (BOopM 3amucu
JNEUCTBUTENBHOTO YHWCJIAa, YMEHHUE pAlMOHAJIBHO BBINOJHATh JACUCTBHS C HUMH, JelaTh
NPUKUAKY, OLEHUBATh pe3yapTaT. OOydyaromuecss MOJIy4alOT HaBbIKM HPUOIMKEHHBIX
BBIYUCJICHUH, BBITIOJIHEHUS JEUCTBUN C 4YWCIaMH, 3allMCaHHBIMU B CTaHIapTHOU Qopme,
WCIIOJIb30BAHUSI MATEMATHYECKUX KOHCTAHT, OIIEHUBAHUS YU CIIOBBIX BHIPAKCHUI.

JIuaus «YpaBHEHHUS M HEPABEHCTBA» peaiu3yeTcss Ha MPOTSKEHHH BCEro OO0ydeHUs B
CTapuieil IIKoJie, TOCKOJbKY B KaXJOM pasziele MporpaMMbl TPEAYCMOTPEHO pelleHHe
COOTBETCTBYIOIIKX 3aAa4. OOy4aroniyecs: OBIaIeBaloT pa3IMYHbIMU METOJAMH PEIIeHUs LEbIX,
paInMoHAIBHBIX, HPPAITHOHAIBHBIX, TTOKA3aTEIBHBIX, JOTAPU(YMHUUECKIX U TPUTOHOMETPUIECKUX
YpaBHEHUM, HEPABEHCTB U UX cucTeM. [lomydeHHble YMEHUS HCTIONb3YIOTCS MPU UCCIeI0BaHUU
(GYHKIMI C MOMOIIBIO MPOU3BOJHOM, peUIeHUH NMPUKIAJHBIX 33/7a4 W 33/a4 Ha HaxOoXJCHUE
HauOOJBIINX U HAUMEHBIINX 3HaueHuN QyHKuuU. JlaHHas cofepiaTenbHas JIMHUS BKIIOYAeT B
cebst Takke (GOPMHUPOBAHWE YMEHUW BBIMOJHATH Pacu€Thl mo (opmynam, mpeoOpazoBaHHS
LEBIX, PAalUOHAIbHBIX, HUPPALMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHMI, a TaKKe
BBIPKEHUH, COJEpXKAIMX CTENeHW M Jorapudmel. brarogaps uzydeHuio aiaredpanyeckoro
MaTepuaia MpOUCXOAUT JAajbHelllee pa3BUTHE aAITOPUTMUUYECKOTO U aOCTPAKTHOTO MBIIIICHUS
yuaiuxcs, (GOpMUPYIOTCS HaBBIKM JIEAYKTUBHBIX pPAacCyXJIEHUHM, pabOThl C CHUMBOJIbHBIMU
dbopmamMu, mpeCcTaBiICHHUs] 3aKOHOMEPHOCTEH M 3aBUCUMOCTEN B BUJIE€ PABEHCTB U HEPABEHCTB.
Anrebpa npeanaraet 3QpQpeKTUBHbIE HHCTPYMEHTHI JIJIsl PEIICHUS MPAKTUYECKUX U €CTECTBEHHO-
Hay4HbIX 33/1a4, HArJsJHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKA HAYKH.

CopepxarenbHo-mMeroanueckass JuHUS «DyHKIUMU U rpapuKu» TECHO MEperuieTaeTcsl
OPYTMMHU JIMHUSMHM Kypca, IOCKOJIBKY B KAaKOM-TO CMbICIE 3aJa€T IOCIeA0BaTeIbHOCTh
U3ydyeHus MaTepuana. l3ydeHwe CTemeHHOW, IMOKazaTeiabHOW, Jorapumuueckoil u
TPUTOHOMETPUYECKUX (YHKIMMA, WX CBOHCTB M TpadUKOB, HCHOIb30BaHUE (QYHKUHUNA Ui
pelieHus 3aJad U3 JIPYrux y4eOHBIX MPEAMETOB W PEeabHOM JKU3HHM TECHO CBSI3aHO Kak C
MaTeMaTHYeCKUM aHaJIM30M, TaK M C PElICHUEM ypaBHEHUU U HepaBeHCTB. [Ipu 3ToM Gombioe
BHMMaHUE yaemseTcss (GOpMHUPOBAHUIO YMEHHUS BbIpaxaTh (OpMyJTaMU 3aBUCUMOCTU MEXKIY
pPa3IMYHBIMU BEMUYMHAMHU, HCCIENIOBATh IOJy4YeHHbIE (YHKIMH, CTPOUTh HUX TpaduKH.
Marepuan 3TON coJep)KaTelbHOM JIMHUM HalEeJIeH Ha pa3BUTUE YMEHUW U HABBIKOB,
MO3BOJISIIOIIMX ~ BBIP@KATh 3aBUCUMOCTH MEXKIy BEIWMYMHAMU B  Pa3nuyHOM  dopme:
aHAIMTUYEeCKOM, Tpaduyeckoil u croBecHOW. Ero wu3ydeHune cHocoOCTBYeT pa3BUTHIO
AITOPUTMUYECKOTO  MBILIUIEHUS, CHOCOOHOCTM K  OOOOIIEHHI0 U KOHKpEeTH3allMu,
WCIIOJIb30BAHUIO aHAJIOTHIA.

ConepxarenbHas nuHus «Hadana maTeMaTHYecKOro aHain3a» MO3BOJSET CYIIECTBEHHO
pacIupuTh KPyr Kak MaTeMaTHUECKUX, TaK U MPHUKIATHBIX 3a7a4, TOCTYITHBIX 00ydJaronmmcs, y
KOTOPBIX MOSIBISIETCS BO3MOKHOCTh MCCIEAOBATh U CTPOUTH rpaduku (PyHKIUH, OMpeaensiTh uX



HauOOJIbIINE W HAMMEHBIINE 3HAYCHUS, BBIYUCIATD IUIOMATN GUTYp U 0OBEMBI Tell, HAXOIUTh
CKOPOCTM U YCKOpPEHMs IpoueccoB. JlaHHas conepkarenbHas JMHUS OTKPBIBA€T HOBBIE
BO3MOXHOCTH TIOCTPOEHUS MAaTEMaTHYECKUX MOJEJIEH pEajJbHbIX CUTYyallud, HAaXOXKICHUS
HAaWIY4llIEro pelIeHUs B INPUKIAJHBIX, B TOM YHCIE COIMAJIbHO-3KOHOMHYECKUX, 3ajadax.
3HaKOMCTBO C OCHOBaMH MaT€MaTHYECKOTO aHalIHM3a CIIOCOOCTBYET Pa3BUTHIO aOCTPAaKTHOTO,
(OopMaIIbHO-JTOTHYECKOTO U KPEaTHBHOTO MBIIUICHUS, (POPMUPOBAHHIO YMEHUH PaclO3HABATh
IIPOSIBJICHUSI 3aKOHOB MaTe€MaTHUKU B HayKe, TEXHUKE U HcKyccTBe. OOywaroniyecs y3HarT O
BBIJAIOIIMXCSl pe3yJibTaTaX, IOJIyYEHHBIX B XOJ€ pa3BUTUS MaTeMaTUKU Kak Haykd, M HX
aBTOpAx.

CopepxarenbHO-MeTOANYECKasl JIMHUS «MHOXeCTBa U JIOTUKa» B OCHOBHOM IOCBAIICHA
3JIEMEHTaM TEOPUU MHOXKECTB. Te€0peTHKO-MHOKECTBEHHBIE NPEACTABICHUS IPOHU3BIBAIOT BECh
KypC LIKOJIbHOW MAaTeMaTUKU U IMpeajaraloT HauboJiee YHUBEPCAIbHBIN S3bIK, 00bEIUHIIONINIMA
BCE pa3ienbl MaTeMaTUKU U €€ NPWIOKEHUH, OHU CBS3bIBAIOT pa3Hble MaTeMaTUYECKUe
JUCUMIUIMHBL B eAuHoe uenoe. [loaTromMy BakHO JaTh BO3MOYKHOCTH IIKOJBHHUKY MOHUMAaTh
TEOPETUKO-MHOKECTBEHHBIH SI3bIK COBPEMEHHOM MaTeMaTUKW M HUCIHOJb30BaTh €ro Jyis
BBIPAYKEHUS CBOMX MBICIIEH.

B kxypce «AnreOpa u Hadajga MaTeMaTHYECKOTO aHAJIM3a» MPHUCYTCTBYIOT TaK)KE€ OCHOBBI
MaTeMaTHYeCKOr0 MOJETUPOBaHUS, KOTOpbIe NpU3BaHbl CHOPMHUPOBATH HABBIKM IMOCTPOCHHS
MoJieNiel peasbHbIX CUTYallUi, HUCCIeI0BaHUs 3TUX MOJENIel ¢ MOMONIBIO anmnapara ajiredpsl u
MaTeMaTHYeCKOr0 aHajdu3a W UHTEPIpeTalliyd MOJIYYEeHHBIX pe3yiabTaToB. Takue 3amaHus
BIUIETEHBl B KaXIbI U3 pa3lielioB MpPOrpamMMbl, MOCKOJIbKY BECh MaTepHall Kypca IHIHPOKO
UCIOJIb3YeTCs Ui PelleHus MPUKIaAHbIX 3a7a4. [Ipu perieHnn peanbHbIX MPaKTUYECKUX 3aau
yuyaiigecsi — pa3BUBAIOT  HAOJMIOAATENbHOCTb,  YMEHHE  HAXOAWTh  3aKOHOMEPHOCTH,
a0CTparupoBaThCs, MCIOJIb30BaTh AaHAJIOTHIO, 0000mAaTh W KOHKPETHU3UPOBATH MPOOJIEMY.
JlesTenbHOCTh MO0 (OPMHUPOBAHUIO HABBIKOB PEIICHUS NPUKIAAHBIX 3aJad OpraHU3yeTcs B
IpolLecce U3y4eHHs BceX TeM Kypca «Anredpa v Hadajla MaTeMaTUYeCKOTo aHaIn3ay.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIJIAHE
B yueOHOM miiaHe Ha U3ydeHue Kypca ajreOpbl M Hayall MaTeMaTHYeCKOro aHaju3a Ha 6a30BOM

ypoBHE OTBOAMTCS 2 4aca B Henento B 10 kiacce u 3 yaca B Henento B 11 kimacce, Bcero 3a aBa
roaa ooyuenust — 170 gacos.



COJAEPKAHME YYEBHOI'O KYPCA
10 KJIACC

Yucia ¥ BbIYHMCICHUSA

Parmonanbubie uncina. OOBIKHOBEHHBIE U JIECSITUYHBIE TPOOH, MPOLEHTHI, OECKOHEUHBIE
nepuoandeckue pobu. ApudMeTHdyeckne Omnepanud C  PaldOHATIBHBIMH  YHCIAMHU,
npeoOpa3oBaHusl YUCIOBBIX BbIpakeHHWH. [IprMeHeHme npoOel W MPOUEHTOB Ui PEIICHHUS
MIPUKIIAHBIX 33]1a4 U3 Pa3JIUYHbIX OTPACIIEH 3HAHUM U PEAIBHOM KU3HU.

JleiicTBuTenpHble yncaa. PanuoHanbHble W HMppalMOHAIbHBIE yuciaa. ApUpMETHYECKUE
ornepanuy ¢ AeUCTBUTEIbHBIMU uKciaMu. [IpuOnuxéHHble BHIYMCICHUS, NPAaBUIa OKPYIJICHMUS,
MPUKUKA U OLIEHKA Pe3ybTaTa BIYMCICHUH.

Crenens c menbiM nokasareneM. CranpapTHas Gopma 3amucu JeHCTBUTEIHLHOTO YHCIIA.
Wcnonb3oBanue mnoaxonsuiel ¢GopMbl 3amucH  JAEUCTBUTEIBHBIX UHCEN JJIS  PELIeHUus
MPaKTUYECKUX 33/1a4 U MPE/ICTaBICHMS TaHHBIX.

Apudmernueckuil KopeHb HaTypalbHOW creneHu. JleWcTBus ¢ apudMeTnyecKuMu
KOpPHSIMH HATYpaJIbHOW CTETICHM.

CuHyc, KOCUHYC W TaHT€HC YHCIIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC, apKTaHT'€HC
YHUCJIOBOTO apryMeHTa.

YpaBHeHHUs 1 HEPABEHCTBA

ToxnecTBa 1 TOXKAECTBEHHBIE ITPEOOPa30BAHMUSL.

[IpeoOpazoBaHue TPUTOHOMETPHUECKHX BbIpaxkeHUH. OCHOBHBIE TPUTOHOMETPUUYECKHE
hopmyIIBI.

VYpaBHeHHe, KOpeHb ypaBHEHHMS. HepaBeHCTBO, pelleHUe HepaBeHCTBA. Meron
WHTEPBAJIOB.

Pemenue nensix 1 1poOHO-paIlMOHANBHBIX YPABHEHUN U HEPABEHCTB.

Pemenne nppanioHaNbHBIX YPABHEHUI U HEPABEHCTB.

Peurenne TpuroHOMETpUYECKUX YPaBHEHUH.

[IpuMeHeHne ypaBHEHHMII U HEPABEHCTB K PELICHUIO MAaT€MATHYECKHX 3aJad W 3aja4d u3
pa3IMyYHbIX 00JacTel HAyKH U pealbHON KU3HU.

DyYyHKIUM U TPapuKu

OyHKIMA, crtocoObl 3aaanus GyHkuu. ['paduk Gynkuu. BzanmHo oOpaTHbie PYHKIIHH.

Ob6nacTh onpeneneHuss 1 MHOKeCTBO 3HaueHud ¢ynkuuu. Hymu ¢ynkuun. [Ipomexyrku
3HAKOMOCTOSIHCTBA. YETHBIC U HEUETHBIE (DYHKIIUH.

Crenennas (yHKIMS C HATypalbHBIM M IIeNbIM MokaszateneM. EE cBoiicTBa u rpaduk.
CpoiicTBa u rpaduk KOpHS N-Oi CTEICHHU.

TpuronomeTrpuyeckass OKPYKHOCTh, OIpEIEICHUEe TPUTOHOMETPHUUECKUX (QYHKUIUN
YUCJIOBOT'O apryMeHTa.

Havana maTeMaTn4ecKoro aHajimsa

[locnenoBaTenbHOCTH,  CIOCOOBI  3a/JaHUsl  MOCJIENOBAaTEIbHOCTEH.  MOHOTOHHBIE
IIOCJIEOBATEIBLHOCTH.

Apudpmernueckass W reoMeTpuyeckas mporpeccud. beckoHeduHo — yObIBaroas
reomerpuueckasi nporpeccus. CymMma O€CKOHEUHO YOBIBAIOIIEH I€OMETPHUUECKOW MpOrpeccui.
dopmyna CI0XKHBIX IMPOLEHTOB. Vcrnonb3oBaHWE MPOTPECCUM s PELIEHMs] peajbHBIX 3ajad
MPUKIIAHOTO XapakTepa.

MHokecTBa M JIOTHKA



MHosxecTBO, onepauuu Haja MHoOXecTBaMHu. Jlumarpammsbl Oinepa—BenHa. IIpumenenue
TEOPETUKO-MHOKECTBEHHOI'O arapara JUlsl OIMCAaHUs PEANbHBIX IIPOLIECCOB U SIBICHUM, NPU
pelIeHNH 3aa4 U3 APYruX y4eOHBIX IPEIMETOB.

Omnpenenenue, Teopema, CIEICTBUE, 10Ka3aTEILCTBO.

11 KJIIACC

Yucia ¥ BbIYHMCICHUSA

HarypaneHbie u nensie yncina. [Ipu3Haky AeIMMOCTH LEIbIX YUCEIL.

Crenenb ¢ pallMOHaIBHBIM MoKa3areneM. CBOMCTBa CTETICHHU.

Jlorapudm uncna. JlecaTudHbIe U HaTypalIbHbIE JOrapru(MBbI.

YpaBHeHus1 U HepaBeHCTBA

[IpeoOpa3oBaHue BbIpaKEHH, COAEPHKAIIMX JIOTAPUPMBI.

[IpeoOpa3oBanHue BbIpaKEHUH, COAEPIKALINX CTENEHH C pallMOHAIbHBIM MOKa3aTeNIEM.

[Ipumepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3zarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHHs U HEPaBEHCTBA.

CucrteMbl JIMHEWMHBIX ypaBHEHUMW. PelieHne NpUKIAAHBIX 3aad C MOMOIIBI0 CHUCTEMBbI
JIMHEWHBIX YPABHEHUM.

CucreMbl ¥ COBOKYTHOCTH pallOHAIBHBIX YPaBHEHUIN 1 HEPABEHCTB.

[IpumeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHUI0 MaTeMaTHYECKHUX 3ajad U
3a/1a4y U3 Pa3IMYHbIX 00JIacTell HAYKH U PeabHOM KU3HHU.

DyYyHKIUM U TPapuKu

Oyuknusa.  [lepuoguveckne  Qyaknuu. [IpoMeXyTKM  MOHOTOHHOCTH  (DYHKITUH.
Makcumymbl 1 MUHUMYMbl (yHKimu. Haumbonbliee m HauMmeHbllee 3HaueHUE (YyHKIMH Ha
MIPOMEXKYTKE.

Tpuronomerpudeckue GyHKITUU, UX CBOMCTBA U rpaduKH.

[TokazarenpHas u norapudmuueckas QyHKIMH, UX CBOWCTBA U T'paUKH.

Hcnonb3oBanue rpadukoB QpyHKIUI A5 pelieHUs] ypaBHEHUM U TMHEHHBIX CUCTEM.

Hcnonb3oBanue rpadukoB QyHKIUI sl UCCIEI0OBAaHUS MTPOLIECCOB U 3aBUCUMOCTEH,
KOTOpbI€ BO3HUKAIOT MPH PEIICHUH 3aa4d U3 APYruX yueOHBIX MPEAMETOB U peaibHOM KU3HHU.

Hayana maTeMaTH4eCcKOro aHajm3a

HenpepriBHbie ¢yHKIMH. MeTo1 HHTEPBAJIOB JJIsl pEIICHHS] HEPABEHCTB.

[IpousBonnas ¢pynkuuu. ['eomeTpruyeckuit 1 GU3MYECKUI CMBICI IPOU3BOTHOM.

[IpousBonHbie 3neMeHTapHBIX QYyHKIUNA. POPMYIbl HAXOXKICHHS MPOU3BOJIHON CYMMBI,
MIPOU3BEACHUS U YACTHOTO ()YHKIIHIA.

[IpumeHeHre MpoN3BOAHOM K UCCIETIOBaHUIO (PYHKIIMN HA MOHOTOHHOCTB U SKCTPEMYMBI.
Haxoxaenrne HanboIbI1ero ¥ HAaMMEHBIIIEro 3Ha4eHusl (PYHKIIMH Ha OTPE3KE.

[IpumeHeHre MPOU3BOAHOMN I HAXOXKIACHHUS HAWIY4LIErO pElICHUs B MPUKIAIHBIX
3ajauax, JAJs OINpeJieNIeHUs] CKOPOCTH Ipoliecca, 3aJaHHOTo (GOopMyIIoi UiTh rpauKoM.

IlepBooOpa3nas. Tabnuia nepBooOpa3HbIX.

WuTterpan, ero reomMmeTpuueckuii 1 gpuznyeckuii cMpici. Beruncienne uHTerpana mno
¢dbopmyne Hetorona—JleiiOHuna.



IIVIAHUPYEMBIE PE3YJIbTATBI

OcBoenune ydyeOHOro mpeamera «MaremaTHKa» OJKHO OOeCreurBaTh JOCTHKEHHE Ha
YPOBHE cpenHero oOmero oOpa3oBaHUS CIEAYIOIIUX JIMYHOCTHBIX, METalpeIMETHBIX U
IIpeIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB!

JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE PE3YNbTAThl OCBOEHUS NpOrpamMMbl ydyeOHOro mnpeamMera «MaTemaTHKa
XapaKTEPU3YIOTCS:

I'paxranckoe BOoCIIUTaHUE:

c(OPMUPOBAHHOCTBIO TPAXKJIAHCKOM MO3UMIMM OOydaroumerocs Kak akTUBHOTO H
OTBETCTBEHHOT'0 4JIEHAa POCCHMCKOro oOlIecTBa, MPEACTABIEHUEM O MAaTeMAaTUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SBJICHHM, NpoIeayp TIpakJaHCKOro o0IiecTBa
(BBIOOpBI, ONpPOCHI U IIp.), YMEHHEM B3aUMOJECHCTBOBATH C COLMAIbHBIMU HHCTHUTYTaMH B
COOTBETCTBUU C UX PYHKUIHUIMH U HAa3HAYECHUEM.

[TarpuoTHyeckoe BOCIIUTAHKE:

c(OpPMUPOBAHHOCTHIO POCCUMCKON IPa’KJaHCKOM MAEHTUYHOCTH, YBa)KEHUS K MPOLIJIOMY
U HACTOSIIEMY pPOCCHMCKOM MATEMaTHKH, LEHHOCTHBIM OTHOIIEHHEM K JOCTH)KCHHUSIM
POCCHICKMX MAaT€MaTHUKOB U POCCHUMCKONW MATEeMaTHYECKOW IIKOJbL, K HCIOJIb30BAHUIO ITHUX
JNOCTHKEHHUH B IPYTUX HayKaX, TEXHOJIOTUAX, Chepax SIKOHOMUKH.

JIyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHHUS:

OCO3HAHHMEM JYyXOBHBIX IIEHHOCTEH pOCCHHCKOTO Hapojaa; CcHOPMUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEACHUS, CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHHEM
JNOCTH>KEHUM HAayKu U JIEATEbHOCTBIO YYEHOTO; OCO3HAHMEM JIMYHOIO BKJIAJa B MOCTPOECHHUE
YCTOMYHMBOTO OYAYIIETO.

DCTETUYECKOE BOCIIUTAHUE:

3CTETUYECKUM  OTHOLUIEHHEM K  MHpPYy, BKIIOYAs  OCTETUKY  MaTE€MaTUYECKHUX
3aKOHOMEpHOCTEH, OOBEKTOB, 3ajay, pELIEHHUH, pPAaCCYKICHHUM; BOCIPUUMYUBOCTBIO K
MaT€MAaTHYECKUM acCleKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA.

®u3nuecKoe BOCIUTAHUE:

chOpPMUPOBAHHOCTHIO YMEHHS MPUMEHATh MaTeMaTUYeCKue 3HaHMs B HMHTEpecax
3I0pOBOr0 MU Oe30macHOro 06pasa >KU3HHM, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO
(3mopoBoe muTaHHWe, COATTAHCUPOBAHHBIM PEXUM 3aHATUNA U OTAbIXa, peryispHas uznyeckas
aKTUBHOCTb); (PU3UYECKOTO COBEPILICHCTBOBAHUS, MPH 3aHATHSIX CHOPTUBHO-0310POBUTEIBHOMN
JESATENbHOCTBIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYIAy, OCO3HAHHWEM IIEHHOCTH TPYIOJIIOOUS; UHTEPECOM K Pa3IUUYHBIM
cdepam mpodeccHOHaBHON /eATENFHOCTH, CBA3aHHBIM C MaTeMaTHKONH M €€ MpPUIIOKEHUSIMH,
YMEHHEM COBEpIaTh OCO3HAHHBIN BbIOOp Oyaymiei mpodeccuu U pealn3oBbIBaTh COOCTBEHHbIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO U CHOCOOHOCTBIO K MaTeMAaTHYECKOMY OOpa3oBaHHUIO U
caM00Opa30BaHUIO0 Ha NPOTSHKEHMM BCEH KHU3HM; TOTOBHOCTHIO K AKTMBHOMY YYacTUIO B
peLICHUN IPAKTUYECKUX 3aa4 MATEMaTUYECKON HAIIPABICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:!

C(OPMHUPOBAHHOCTHIO IKOJIOTHYECKOW KYIbTYphl, TMOHUMAHUEM BIUSHHUS COLMAIBHO-
9KOHOMHUYECKHUX IIPOLIECCOB HA COCTOSHUE IIPUPOAHON U COLMAIBHOM CPElbl, OCO3HAHUEM



ro0abHOTO  XapakTepa  JKOJOTHYECKHMX MmpoOieM; OpHeHTanmueld Ha  MpUMEHEHHE
MaTeMaTUYeCKUX 3HAHUN Ui pemieHus 3a7a4d B 00JacTH OKpYXKAroIled Cpeipbl, TUIAHUPOBAHHS
IIOCTYIIKOB U OLICHKU X BO3MOJKHBIX ITOCJIEICTBUM 11 OKPYXKAIOIIEH Cpelbl.

[lenHOCTH HAy4YHOTO MMO3HAHUS:

c(OPMHUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKA U OOIIECTBEHHOW MPAKTUKU, IOHUMAaHUEM MaTEeMAaTUYECKON HAayKH Kak C(epsl
YEJIOBEYECKOM ACSATENBHOCTH, ITANOB €€ pa3BUTHS U 3HAYMMOCTH JUIS Pa3BUTHUS LMBHIN3ALMMY;
OBJIQJICHUEM S3BIKOM MAaTEMaTUKA M MaTEMaTH4YECKOM KyJIBTYPOH KaK CPEICTBOM IIO3HAHUSA
MHpa; TOTOBHOCTBIO OCYIIECTBIIATH IPOEKTHYKD M MCCIEIOBATEIbCKYIO JIEATEIbHOCTh
VHJMBUYQJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATbBI

MertanpeaMeTHbIe pe3yabTaThl OCBOCHHS MPOTPaAMMBI Y4eOHOTO mpeaMeTa «MareMaTukay
XapaKTepU3YIOTCS  OBJIQJICHUEM  YHUBEPCAIBHBIMH  HO3ZHAGAMENbHLIMU  OelicmEUsMU,
VHUBEPCAbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMBUIMU,  YHUBEPCATbHLIMU — peVIAMUEHbIMU
oeticmeusMu.

1) Vuueepcanvuvie nosnasamenvnsle oeiicmsus, obecneuusaiom gopmuposanue 6a306oix
KOCHUMUBHBIX NPOYECCO8 00V4aroWuxcs (0coeHue Memooo8 NO3HAHUSL OKPY*CAoue2o Mupa
npuMeHenue 102UYEeCKUX, UCCIe008amMeNbCKUX onepayull, yMeHuti pabomams ¢ ungopmayueti).

bazoBrle Jornueckue QedCTBUS:

® BBIABIATH M XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKM MAaTEMaTHYECKHX OOBEKTOB,
MOHATHM, OTHOIICHUH MEXIy MOHATHAMH; (OPMYIUPOBATH ONpPEAETICHUS MOHSATHUMH;
yCTaHaBIUBAaTh CYIIECTBEHHBIN MPU3HAK KJIaCCU(PHUKAIIMU, OCHOBAHUS AJIsl 0000IIeHUS
Y CPaBHEHMSI, KPUTEPHH MTPOBOJMMOIO aHAJIMN3a;

® BOCIPUHHUMATH, (OPMYIUPOBATH U MPEOOPa30BHIBATH CY)KJIEHUS: YTBEPIUTEIbHbIE U
oTpulaTeNbHbIe, €MHIUYHbIEC, YACTHBIE U OOLINE; YCIOBHBIE,

® BBIABIIATH MAaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U POTUBOPEUUS B (PaKTax,
JAHHBIX, HAOMIOACHUAX W YTBEPXKICHHSX; MpeiiaraTb KPUTEPUU Ui BBISIBICHUS
3aKOHOMEPHOCTEH U MPOTUBOPEUUIL;

e Jle/1aTh BBIBOJIBI C HMCIIOJIb30BAHHEM 3aKOHOB JIOTUKU, ACTYKTUBHBIX U MHIYKTHBHBIX
YMO3aK/IIOUYEeHUH, YMO3AKIIIOUEHUH 0 aHAJIOTUH;

® [POBOJUTH CAMOCTOSITENILHO JIOKAa3aTebCTBA MAaTEMAaTUUYECKUX YTBEPKACHUN (TIPSAMBbIE
U OT TPOTHBHOIO), BBHICTPAWBATh aAPryMEHTALUI0, TMPUBOAUTHL MPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)K/ICHHUS U BBIBO/IBI,

e BBIOMpaTh croco0 pemieHUs y4eOHOI 3amaud (CpaBHHBATh HECKOJIBKO BapHaHTOB
pelieHus, BeIONpaTh Hanbosee MOIXO I ¢ Y4ETOM CaMOCTOSTEIbHO BBIJCIEHHBIX
KPUTEPHUEB).

bazoBbie nccnenoBarenbckue AeHCTBUS:

® CMOJB30BaTh  BOMPOCHI  KaK  HUCCIEAOBATEIbCKUH  WHCTPYMEHT  IO3HAHUS;
(dhopMynupoBaTh BOMPOCH], (PUKCHUPYIOLTUE MPOTUBOPEUHE, MPoOIeMy, yCTaHABINBATh
HUCKOMOE U JaHHOe, (opMHpOBaTh THUIOTE3y, APTYMEHTHPOBATh CBOKO MO3UIIHIO,
MHEHUE;

® TMPOBOJUTH CAMOCTOSATEIBHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCIEIOBAaHUE TI0
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4eCKOro OObeKTa, SBJICHHS, Ipoliecca,
BBISIBIICHUIO 3aBUCUMOCTEH MeX 1y 00beKTaMHU, SBICHUSMU, POIIECCAMU;



CaMOCTOSITENIBHO  ()OPMYITUPOBAaTh OO0OOIIEHHS W  BBIBOJBI IO  pPE3ylIbTaTaM
MPOBEIEHHOTO HAOIIOJCHUSI, UCCIICOBAHUS, OIEHUBATH JOCTOBEPHOCTHh MOJYyYECHHBIX
PE3yNIbTaTOB, BBIBOJOB U 0000IIECHUI;

MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCA, a TAKKE BBIBUTATH MPEAIOIOKCHHUS
0 €I'0 pa3BUTHUHU B HOBBLIX YCJIOBHIX.

Pabora ¢ uadopmarmeii:

BBISBJIATH JeUINTHl HHPOPMALIUH, TAaHHBIX, HEOOXOJUMBIX U OTBETa HA BOMPOC U
JUIS pellIeHUs 3a/1auH;

BBIOMpaTh WHPOPMALMIO M3 KMCTOYHUKOB pPA3NIUYHBIX THIIOB, aHAJIM3HPOBATH,
CHCTEMaTH3UPOBATh M HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUIOB U (hopm
MIpe/ICTaBJICHMUS;

CTPYKTYpUpOBaTh HMHPOpPMAIMIO, NPEACTaBIATH €€ B  pa3MyHbIX  (QopMmax,
WJUTIOCTPUPOBATH I'pauyecKy;

OIICHMBaTh HAJIE&KHOCTh HH(GOPMALMU IO CAMOCTOSITENILHO CHOPMYIHMPOBAHHBIM
KPUTEPUSIM.

2) VHusepcanvHble KOMMYyHUKamMUuHble Oelicmaus, 06ecnevusaom cohopmuposaHHoCcms
COYUANBHBIX HABLIKOE 0OVHAIOUUXCSL.
OO01enue:

BOCIIpUHUMAThb U q)OpMy.TII/IpOBaTB CYXXICHHA B COOTBETCTBUH C YCIIOBHAMHU U LEIAMU
oOlIeHNs; SCHO, TOYHO, IPaMOTHO BBIpaXXaTb CBOIO TOYKY 3pEHUS B YCTHBIX H
IMUCBbMEHHBIX TCKCTAX, AaBaTh IMOSACHCHHU IO XO0O4y PCIICHUA 3a/lady, KOMMEHTHUPOBATh
MOJIYYCHHBIN PEe3yNbTaT;

B X0JIe 0OCYXICHHS 3a7aBaTh BOTIPOCHI MO CYIIECTBY 00CYKIaeMOM TEMBbI, TIPOOJIEMHI,
pelmaeMol  3ajaud, BBICKAa3blBaTh WJEH, HAIEJICHHbIE HAa TMOWCK  PEIICHHUS;
COMOCTABJATh CBOM CYXKIEHUS C CYXKICHMSMH JpPYTUX YYacTHHUKOB JMAjora,
0OHApY)KHUBATh Pa3INUME M CXOJCTBO MO3UIINK; B KOPPEKTHOU dopme HOpMYITHpOBaTh
pa3HoTracusi, CBOU BO3PaKEHUS;

MIPEJICTaBIATh Pe3y/bTaThl PEeUICHUS 3aJaud, SKCIIEPUMEHTa, UCCIEIOBAaHUsI, TPOEKTa;
CaMOCTOSITENIBHO BBIOMpPATh (OpMaT BBICTYIUICHUS C Y4€TOM 3a/ay MPE3eHTAlUH U
0COOCHHOCTEN ayJUTOPHUH.

CoTpyaHUYECTBO:

MOHUMATh W UCIOJB30BATh MPEUMYIIECTBA KOMAHIHOW M WHIMBHUIYAIbHON pabOTHI
IpU pPEUICHUH YYeOHBIX 3aja4y; NPUHUMATh IEJIb COBMECTHOW JICATECILHOCTH,
IUTAHUPOBATh OPraHW3allMId COBMECTHOW palbOThl, paclpenesiaTh BHIbI PadoT,
JIOTOBApHBAThCsA, OOCY)KIATh TPOIECC W PE3yJbTaT padoOThl, 0000maTh MHEHUS
HECKOJIbKUX JIFOJICH;

y4acTBOBATh B TPYMIOBBIX (hopmax paboThl (00CykIeHUs, 0OMEH MHEHH, «MO3TOBbIE
IITYPMb» W HHBIE); BBINOJIHATH CBOK 4YacTh pabOThl U KOOPIMHUPOBATH CBOU
JEUCTBUS C IPYTMMH YJIeHAMH KOMaH/Ibl; OIICHUBATh KAue€CTBO CBOETO BKJIaJa B OOIIHiA
MPOJIYKT MO KPUTEPUSIM, CHOPMYTUPOBAHHBIM YIACTHHUKAMU B3aUMOICHCTBHUSL.

3) Vuusepcanvhvie pecynamuensle oeticmaus, 06ecneuugaom hopmMuposanue Cmvlc08bix
YCMAHOB0K U JICUSHEHHbIX HABLIKOE TUYHOCTIU.

CaMOOpraHI/BaHI/IS{Z



COCTaBJIATh IUIaH, AJTOPUTM pELIEHUs 3aJadd, BBIOMPATh CIOCOO pelIeHUs ¢ y4ETOM
HUMEIOLUXCSA PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTb U KOPPEKTUPOBATh
BapHAaHTHI PEUICHUH C y4ETOM HOBOI HH(pOpMAIHH.

CaMOKOHTpOJIb:

e BJAJCTh HaBbIKAMM II03HABATEJIbHOW pe(IEKCUU KaK OCO3HAHUS COBEpIIAEMbIX
JNEUCTBUM M MBICIUTEIBHBIX IPOIIECCOB, HMX PE3YJIbTaTOB; BIAJAETh ClOcOOaMu
CaMOIIPOBEPKH, CaMOKOHTPOJIS IPOLECCa M PE3yNbTaTa PEUICHWs MaTeMaTH4eCKOU
3a/1a4H;

® [peABHUJAETh TPYAHOCTH, KOTOPHIE MOT'YT BO3HUKHYTbh IIPU PELICHUU 337a4d, BHOCHUTH
KOPPEKTUBBI B JAEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAlJEHHBIX
OLIMOOK, BBISBIIEHHBIX TPYJIHOCTEH;

® OLEHUBaTh COOTBETCTBUE pE3ylbTaTa LEIM U YCIOBUSAM, OOBSICHATH MIPUYUHBI
JNOCTHKEHHUSI WM HEJOCTH)KEHUS pe3yJbTaTOB JESITEIbHOCTH, HaXOJWUTh OIIMOKY,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OTIBITY.

NHNPEAMETHBIE PE3YJIBTATBI

OcBoeHne yueOHOTO Kypca «AnredOpa W Hadalla MaTeMaTHUYeCKOTO aHalin3a» Ha YPOBHE
cpenHero o6mero oOpa3oBaHusl JOKHO O0ECMEeYNBATh JOCTHKEHUE CICAYIONUX MPEAMETHBIX
00pa3oBaTeNIbHBIX PE3y/bTATOB:

10 KJIACC

Yucaa ¥ BLIYUCIEHUS

OnepupoBaTh MOHATHAMH: PAMOHAIBLHOE W JIEHCTBUTEIBHOE YHCIIO, OOBIKHOBEHHAs M
JecATUYIHAsS APOOk, TPOILICHTHI.

BreimonHsaTe  apudMeTrnueckre oOmnepandd ¢ paldoOHAIBHBIMH M JACHCTBUTEIHHBIMH
YHCIIAMHU.

BreimonHaTe npuOMMKEHHBIE BBIYUCIICHHS, HWCIIOJB3ys TpPaBWIa OKPYIJICHHs, JeNaTh
MIPUKHUJIKY M OTICHKY PE3YJIbTaTa BHIUUCICHUH.

OnepupoBaTh MOHATUSAMH: CTEIICHb C IICJIBIM TOKa3aTeleM; CTaHaapTHas ¢opma 3amucu
JNEHUCTBUTEILHOTO YHCJIa, KOPEHb HATYpaJbHOW CTENCHM; MCIOJIB30BaTh MOJXOIAIIYI0 (hopmMy
3aMUCH ACHUCTBUTEIBHBIX YHCEIT JJIS PEIICHHUS MPAKTHYECKUX 3a/1a4 M IIPEICTABIICHUSI TAaHHBIX.

OnepupoBaTb NOHATHUSIMU: CHHYC, KOCHHYC UM TaHI€HC IPOU3BOJIBHOIO  YIJIa;
WCI0JIb30BATh 3aMKCh MPOU3BOJIHLHOTO YyIiia uepe3 0OpaTHbIe TPUTOHOMETPUYECKHE (PYHKIINU.

YpaBHeHus 1 HEPAaBEHCTBA

OnepupoBaTh NOHATUSAMU: TOXKAECTBO, YPABHEHUE, HEPABEHCTBO; 1€JI0€, PAlMOHAIBHOE,
UppalMoOHAIbHOE YpaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE YPABHEHUE;

BeimonHaTe  mpeoOpa3oBaHHMs ~ TPUTOHOMETPHUYECKMX  BBIPQKEHMA M peliarh
TPUTOHOMETPUYECKUE YPABHEHUS.

BrimonHATe mpeoOpa3oBaHusl MENbIX, PAMOHATBHBIX M UPPAUOHATBHBIX BBIPAKEHUN U
peuniaTh OCHOBHBIE TUIIBI LEJBIX, PAIIMOHATIBHBIX U UPPAMOHAIbHBIX YPABHEHUM U HEPABEHCTB.

[IpuMeHsTh ypaBHEHUS M HEPABEHCTBA JJIs PEIICHUsS] MaTeMaTUUYECKUX 3a7a4d U 3aJad U3
pa3IUYHBIX 00JacTel HAYKH U pealbHON )KU3HU.



MonenupoBaTb peajbHbIE CUTyallud Ha S3bIKE aireOpbl, COCTaBJISTh BBIPAKEHUS,
YPaBHEHUS, HEPABEHCTBA II0 YCJIOBMIO 33Jayd, MCCIEA0BATh IOCTPOEHHBIE MOJEIU C
MCIIOJIb30BAHMEM arlapara anreOpsbl.

DOYyHKIUH U TPapuKu

OnepupoBath MOHIATHIME: (DYHKIUS, CIIOCOOBI 3aManus QYHKIIUHU, 00JIACTh ONPEICICHHUS
Y MHOXXECTBO 3HaYCHHU (QYHKIUH, rpaduK GyHKIHH, B3AUMHO 0OpaTHBIE (PYHKITHH.

OnepupoBaTh MOHATUAMHU: UYETHOCTP M HEUETHOCTh (PYHKIMH, HYIM (DYHKIHH,
IIPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonw3oBatk rpadguku GyHKIWN 1711 peIeHHs YpaBHEHHI.

Crtpouth M 4HuTaTh TpaQUKH JTUHEWHOW (DYHKIMH, KBAAPAaTHUHOW (DYHKIWHU, CTEIICHHOMN
(YHKIMH C LIETBIM IT0Ka3aTeJIeM.

Ucnonws3oBath rpaduku GyHKIUE IS UCCIAEAOBAHUS MPOIECCOB M 3aBUCUMOCTEH TpH
pelIeHNnH 3a/a4 U3 APYrux y4eOHBbIX NMPEAMETOB U pealibHOM KHU3HM; BBIpAXaTh (OpMyIaMu
3aBHUCHUMOCTHU MEXy BEIMUYMHAMMU.

Havyana maTemaTu4eckoro anajamnsa

OnepupoBaTh MOHATHUSMH: TOCJIEIOBATEIBHOCTb, apUpMeTHUecKas U TeoMeTpuyecKas
MIPOrPECCHUH.

OnepupoBaTh NOHATUAMU: OECKOHEYHO yObIBarolIasi reoMeTprueckas Mporpeccusi, cymma
0ECKOHEYHO YObIBAIOLIEH T€OMEeTPUYECKOM MPOrpeccuu.

3amaBaTh MOCIEIOBATEIHFHOCTH PA3IMYHBIMK CTIOCOOAMMU.

Hcnonb3oBaTh CBOWCTBA MOCIENOBATEILHOCTEH W NMPOrpecCUil JUIsl PelIeHUs] peabHBIX
3a/1a4 NMPUKJIAJHOTO XapaKTepa.

MHo:xecTBa U J10rMKa

OnepupoBaTh NOHATUAMU: MHOXKECTBO, ONIEPALIMH HAJL MHOKECTBAMU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JUlsi ONMCaHUs PEaJIbHBIX IPOLIECCOB
U SIBJICHUH, NIPY PELLICHNUH 3aJa4 U3 IPYTUX y4eOHBIX IPEIMETOB.

OnepupoBaTh NOHATUAMU: OIIPEIECIICHUE, TEOPEMA, CIEICTBUE, TOKA3aTEIbCTBO.

11 KJIACC

Yucaa ¥ BLIYUCTIEHUS

OnepupoBaTh TMOHATHAMH: HATypaJbHOE, I1I€JI0O€ YHUCJIO; HCIOIb30BaTh IPU3HAKU
JEITMMOCTH LIEJIBIX YKCEII, Pa3JIOKCHHUE YMCIIa Ha IPOCThIE MHOYKUTEIH IS PEIICHUS 3a/1a4.

OnepupoBaTh NOHATUEM: CTENICHb C PAIIMOHAIBHBIM TTOKA3aTEIEM.

OnepupoBaTh MOHATHAMHU: JIOTapU(PM YUCIIA, JECITUYHBIC U HATYypaAJIbHBIE TOTAPU(PMBI.

YpaBHeHus 1 HEPAaBEHCTBA

[IpuMeHsTh CBOWCTBA CTENEHW I MPEOoOpa3OBaHHUS BBIPAKCHUH; OINEPUPOBATh
MOHATHAMH: TOKa3aTeIbHOE ypaBHEHHWE M  HEPABEHCTBO;, pEIIaTh OCHOBHBIC  THIIBI
MOKa3aTeIbHbIX YPABHEHHUI U HEPABEHCTB.

BoimonHaTe mpeoOpa3oBaHMsl BBIPAKEHUN, COAEPKALIUX JOTapU(MBI, ONEPHPOBATH
MOHATHAMH: JIOTapU(PMUYECKOE ypaBHEHHWE U HEPABEHCTBO; pellaTh OCHOBHBIE THIIBI
norapu(MUYECKUX ypaBHEHUH U HEPABEHCTB.

Haxonuts penienus npocTednx TPUrOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSIMU: CUCTEMA JIMHEUHBIX YPAaBHEHHUM M €€ pelleHue; UCTIO0Ib30BaATh
CUCTEMY JIMHEHHBIX YPaBHEHUHN ISl pellICHUs MPAKTUUECKUX 3a]1a4.



Haxonuth pemenus npocTedmx CUCTEM M COBOKYIIHOCTEW PallMOHAJIBHBIX YPAaBHEHUN U
HEPaBEHCTB.

MopnenupoBaTh peajbHbIE CHUTyallud Ha S3bIKE alreOpbl, COCTaBJISTh BBIPAKEHHUS,
YPaBHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCIOBUIO 3a/1a4M, UCCIEA0BATh IOCTPOEHHBIE MOJIENN C
HCII0JIb30BAHMEM allliapara ajnreopsl.

DyHKUUHN U TPaGUKH

OnepupoBaTh MNOHATUSAMHU: TNepuoanYecKass (QYHKIUS, HNPOMEKYTKH MOHOTOHHOCTH
(GyHKIMHU, TOYKH SKCTpeMyMa (yHKIHH, HauOoJblllee M HaWMEHbIIee 3HaYeHHS (DYHKIHU Ha
IIPOMEXYTKE; UCI0JIb30BATh UX JUIS UCCIEI0BaHUs QYHKIINH, 3alaHHOM rpaUKoM.

OnepupoBaTh  NOHATHSIMH:  TpauKH  TOKa3aTENbHOW,  JIOTapu(MUYECKON |
TPUTOHOMETPUUECKUX (PYHKUMN; N300paxaTh UX Ha KOOPAUHATHOM IIOCKOCTH U MCHOJIb30BaTh
JUIS peIlIeHNs] YpaBHEHUN U HEPaBEHCTB.

N300paxkaTh Ha KOOPAMHATHOM IUIOCKOCTH TpaduKH JIMHEWHBIX ypaBHEHUH U
HCI0JIb30BATh UX JJISl PELLIEHUSI CUCTEMBI JINHEWHBIX YPaBHEHUI.

Ucnonb3oBath rpapuku (GyHKIUE U1 MCCIEIOBAaHUS IMPOLIECCOB M 3aBHUCUMOCTEH U3
JPYrux y4eOHbIX JUCLUILINH.

Hayana MmaTeMaTH4ecKoro aHajan3a

OnepupoBaTh  TMOHATUSMHU:  HeNpepblBHAs  (QYHKUMSA; TNpPOU3BOAHAsA  (QyHKUUU;
HCIO0JIb30BATh T€OMETPUUECKUN U PU3NYECKUIT CMBICI POU3BOIHOM /7S pelIeHns 3a/1a4.

Haxoauts npou3Bo/iHbIE JIEMEHTAPHBIX (PYHKIHUNA, BEIYUCISITH TPOU3BOIHBIE CYMMBI,
MIPOU3BEACHHUS, YACTHOTO (YHKIIHH.

Hcnonps3oBaTe MNPOU3BOAHYIO A  HUCCIENOBaHWS (DYHKIMM Ha MOHOTOHHOCTb U
9KCTPEMYMBI, IPUMEHATh PE3YIbTaThl UCCIENOBAHUS K IOCTPOCHUIO TPaUKOB.

Hcnonp30BaTh NMPOU3BOAHYIO AJIS HAXOXKIACHHUS HAWIYYIIErO PEIICHUS B IPUKIAIHBIX, B
TOM YHCJIE COLUAIBHO-DKOHOMUYECKHX, 3aJa4ax.

OmnepupoBaTh NOHATUAMU: IEPBOOOPA3HAs U MHTErPall; IOHUMATh F€OMETPUUECKUI 1
(bu3n4ecKnil CMBICI UHTErpaa.

Haxonuthk nepBooOpa3Hble 3JIeMEHTApHbIX (YHKLMMN; BBIUUCIATL UHTErpal no Gopmyse
Herorona—JleitOauna.

Pemare npuknaaHele 3aaud, B TOM YHCJIE€ COLUAIbHO-?)KOHOMHUYECKOTO U (PU3NYECKOTO
Xapakrepa, CpeACTBAMHM MAaTEMAaTUYECKOTO aHAIU3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacon DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
n/n NMPOrpaMmblI Bcero Konrponbupie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHOk€eCcTBa pallHOHAJIBHBIX U
1 JIEMCTBUTENbHBIX YUCEN. PalnoHAIbHBIE 14 1
YpaBHECHHS W HEPaBEHCTBA
2 Oynkuuu u rpadpuku. CTeneHs ¢ LeabiM 6
roKasaresemM
3 ApubMeTnuecKkrnii KOpeHb N—OM CTETICHH. 18 1
WppanmonansHble ypaBHEHUSI U HEPaBEHCTBA
DopMmyJibl
4 TpuroHoMeTpuu. T pUroHoMeTpuIeCKue 22 1
ypaBHEHUS
5 [TocnenoBaTenbHOCTH U MPOTPECCUN 5
6 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 3 1
3HAHUH
OBIIEE KOJIMYECTBO YACOB IIO I[TPOTPAMME 68 4 0




11 KJIACC

KosmmuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NMPOrpaMmblI Bcero Kontponbubie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
CreneHsp ¢ pallMOHAIBHBIM [T0KA3aTEIEM.
1 [lokazarenpHas ¢pyHkuus. [lokasarenpHbie 12 1
YpaBHECHHS W HEPABEHCTBA
Jlorapudmuueckas QyHKIIHS.
2 Jlorapudmuueckue ypaBHEHUS U 12
HEpaBEHCTBA
Tpuronomerpruyeckue QyHKINUU U UX
3 rpaduku. TpuroHoMeTpuiecKkue 9 1
HEpaBEeHCTBa
4 [TpousBonas. [Ipumenenne mpou3BoAHON 24 1
5 HHTerpan u ero npumMeHeHus 9
6 Cucremsbl ypaBHEHUH 12 1
7 HarypanbsHble 1 11e51b1e Yrciia 6
8 [ToBTOpenue, 06061IeHNE, cCCTEeMaTH3aIUs 18 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB IIO I[TPOTPAMME 102 6 0
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