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MyHununaabHOe OIDKETHOE 00111e00pa30BaTeIbHOE YUPEKICHUC
KynemoBckast cpenusist oomeodpazoBarenbHas mkona Ne 16

HasBanue yue6HOTO
npenMera, Kypea

Auredpa (0a30Bblil YPOBEHb)

B coorBercTBHM C
KaKiM HOPMaTHBHBIM
JOKYMEHTOM
pa3zpaboTaHa

OIOoC CO0O-2022, ®OIT OOO

CocraBurtenu

[Terposa O.A.

Cpok peanuzanuu

2 rona, ¢ 10 mo 11 kmacc

KonmnuecTBo yacoB

167 gacoB: B 10 kiacce — 68 4daca (2 yaca B Hepenmwo), B 11 kimacce — 99
yaca (3 yaca B HEJICIIIO).

Lens

e (GopMHpPOBaHHE I[EHTPAIBHBIX MaTeMaTWYeCKHX TOHATHH  (YMcIo,
BeJIMYWHA, TeOMETpUIecKas puUrypa, mepeMeHHas, BEpOsSATHOCTh, (DYHKITHS),
00ecIeuynBaIOIINX MPEeMCTBEHHOCTh u HEePCIIEKTHBHOCTD
MaTeMaTHYECKOTO 00pa30BaHMs 00YJaIOIIUXCS;

® [IOABCACHUC Yy4YalIUXCI Ha OOCTYIIHOM [Jid HUX YPOBHE K OCO3HAHHUIO
B3aMMOCBA3M MAaTCMAaTUKH U OKPYXKXArOUICro MUpa, IOHMMAaHUC MAaTEMATUKN
KaK 4acTH 0011ell KyJIbTyphl 4YeJIOBEUECTBA;

® Da3BUTHE HHTEUICKTYyaJIbHBIX M TBOPYECKHMX CIOCOOHOCTEH ydammxcs,
NIO3HABATENIBHOM aKTHBHOCTH, MCCIIEIOBATEILCKUX YMEHHH, KPUTHYHOCTH
MBIIUIEHHS, HHTepeca K M3y4eHUIO MaTeMaTHKH;

OcHOBHBIE pa3aciibl

10 xiacc

1. MHOecTBa pallMOHAJIBHBIX U AEUCTBUTENBHBIX YUCEll. PanmoHanpHble
yYpaBHEHHUS U HEPABEHCTBA - 14 yacos

2. @ynkuuy u rpapuku. CTeneHs ¢ 1ebIM Ioka3areneM — 6 4acoB

3. Apudmernueckuii KOpeHb n—oi cTenenu. MppanuonanbsHbie
YPaBHEHUs U HEpPAaBEHCTBA — 18 yacos

4. ®opMyIbl TPUTOHOMETPHH. TpUTOHOMETpUYECKHE YpaBHEHUS — 22
qaca

5. IlocnenoBarenbHOCTH ¥ IPOTPECCUM — 5 4ACOB

6. [ToBTOpenue u 06061meHue — 3 yaca

11 xknace

1. CremneHs ¢ palmoHalIbHBIM Moka3aTeneM. [lokazaTenbHast QyHKITHSL.
IlokazarenbHble ypaBHEHUS U HEpABEHCTBA — 12 yacoB

2. Jlorapudmuueckas pynkuus. Jlorapupmuyeckue ypaBHeHUS U
HepaBeHCTBa — 12 yacoB

3. Tpuronomerpuieckne GyHKIUU U UX Tpaduku. TpUTOHOMETPHUYECKHE
HepaBeHCTBa — 9 yacoB

4. [IpousBonnas. [Ilpumenenue nponsoaHoi — 24 yaca

5. MHTerpain u ero npuMeHeHus — 9 4acos

6. CucreMsl ypaBHeHU — 12 yacoB

7. HatypasibHble U Lieble ynciaa — 6 4acoB




8. [ToBTOpenwue, 0600IIeHNE, cCCTeMaTH3anus — 15 yacoB

DopMbI TEKYILIETO
KOHTPOJIS

Kontposnbubie paboThI.
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MNOSCHUTEJBbHASA 3AIIUNCKA

PaGouass mporpamma yueOHOro Kypca «Anredbpa M Haudajla MaTeMaTHYECKOIro
aHanu3a» 0a3oBoro ypoBHs Juisi oOydatomuxcs 10 —11 kimaccoB pa3paboTaHa Ha OCHOBE
®denepanbHOTO TOCYJAPCTBEHHOTO 00pa30BaTENIbHOTO CTaHJApTa CPEAHEro OOIIEero
oOpa3zoBaHMs, C y4E€TOM COBPEMEHHBIX MHUPOBBIX TPEOOBAHWM, NPEIBIBIIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, M TPAMUIIMKA POCCUUCKOro oOpaszoBanwms. Peammzamms
IporpaMmbl 00ECIIEUMBAET OBJAJCHUE KIIOYEBBIMU KOMIETEHIUSMH, COCTABISIOIIUMU
OCHOBY JJI1  CaMOpa3BUTHUS U  HENPEPHIBHOIO  00pa3oBaHMs, LEJTOCTHOCTb
OOILIEKYIbTYPHOTO,  JIMYHOCTHOTO W  [O3HABATEJIBHOTO  Pa3BUTHS  JUYHOCTHU
00yyarommxcs.

HEJIA U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayajsa MaTeMaTHYECKOTO aHAlW3a» SBISIETCS OJHUM U3
HanOoJiee 3HAYMMBIX B MPOrpamMMe CTapliel MIKOJIbI, TOCKOJBKY, C OJTHOM CTOPOHBI, OH
obecrieyMBaeT MHCTPYMEHTAJbHYIO 0a3y Il HM3Y4YCHHS BCEX €CTECTBEHHO-HAYYHBIX
KypCOB, a C JpYyroil CTOpOHbI, (GOPMUPYET JIOTMYECKOE W aOCTPAKTHOE MBIIUJICHUE
YVYallUXCS Ha YpOBHE, HEOOXOJMMOM JUIsl OCBOCHHMS KypCOB HH(POPMATHKH,
00IIIeCTBO3HAHMS, MCTOPHUH, CJIOBECHOCTH. B pamMkax JaHHOTO Kypca ydaluecs
OBJIAJICBAIOT YHUBEPCAIBLHBIM SI3IKOM COBPEMEHHON HayKH, KOTopas GopMyIupyeT CBOU
JOCTHKEHHUS B MaTeMaTHIEeCKOH (hopme.

Kypc anreOpsl ¥ Hayan MaTeMaTHMYECKOIO aHalu3a 3aKJIaJIbIBA€T OCHOBY IS
YCIEUIHOTO OBJAJEHUs 3aKOHaMH (PU3UKH, XMUMUHU, OUOJOTUM, TMOHMMAHUS OCHOBHBIX
TCHJICHITUH DKOHOMHKH M OOIICCTBEHHOM J>KW3HHU, IO3BOJISET OPHUCHTHUPOBATHCS B
COBPEMEHHBIX IU(PPOBBIX M KOMITBIOTEPHBIX TEXHOJIOTHUSAX, YBEPEHHO HCIOJIb30BaTh X B
MMOBCEIHEBHOM KM3HU. B ToXXe BpeMs OBajicHHEe aOCTPAKTHBIMU U JIOTUUECKU CTPOTUMU
MaTeMaTUYECKUMHU KOHCTPYKIIUSIMU Pa3BUBAET YMEHHUE HaXOJUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh HCTUHHOCTh YTBEPKICHUS, UCIIOIL30BaTh 0000IIEHNE U KOHKPETU3ALIUIO,
a0CTparupoBaHUE U aHAJOTHIO, POPMHPYET KPEeaTHUBHOE W KPUTHUYECKOE MBIUIcHHE. B
X0JIe HM3y4YeHHUs aureOpbl M Hadal MaTeMaTHYeCKOro aHaju3a B CTapIIeH IIKOJIe
yJaluecs MOJy4aroT HOBBIA OMNBIT PEHICHUs MNPUKIAIHBIX 3a7ad, CaMOCTOSITEILHOIO
MIOCTPOCHUSI MaTeMAaTHYECKUX MOJEJICH pealibHbIX CHUTyallud W UWHTepIpeTanuu
MOJYYEHHBIX PEUIEHUN, 3HAKOMSITCA C IPUMEpPaMH MaTeMaTUYECKUX 3aKOHOMEPHOCTEN B
MPUPOJIC, HAYKE U B UCKYCCTBE, C BBIIAIOUIMMHUCS MATEMATHUYECKUMH OTKPBITUSIMU U UX
aBTOPAMHU.

Kypc o6nagaer 3HAUYMTENBHBIM BOCIUTATEIBHBIM TOTEHIIMAIOM, KOTOPBIM
peanusyercss Kak uepe3 YydeOHbId wmaTepuan, CHocoOCTBYOUIUNA (OPMUPOBAHUIO
HAay4YHOT'O MHPOBO33PEHHUSI, TAK U Yepe3 crnenuduKky yueOHON NesTeIbHOCTH, TpeOyromei



CaMOCTOSITENIbHOCTH, AKKYpPAaTHOCTU, MNPOJOJLKUTENIBHOW KOHILEHTPAllMM BHUMAHUS M
OTBETCTBEHHOCTH 3 MOJYUYECHHBIN pe3yJIbTar.

B ocnoBe meroamku oOyueHusi anreOpe ¥ HadajgaM MaTeMaTUYECKOTO aHalu3a
JICKUT N€ATEIbHOCTHBIA MPUHIUIT OOYUYECHHUS.

CtpykTypa Kypca «Anredpa ¥ Hayajla MaTeMaTHYECKOTO aHajin3a» BKIIOYAET
CIEAYIONINE COACPKATEIBbHO-METOIMUECKUE TMHUN: «HucTa U BIUUCICHUS Y, « DyHKIIUN
u rpabukn», «YpaBHCHHS W HEpaBeHCTBa», «Hauama Maremarwmueckoro aHaam3ay,
«MHOXecTBa W JIOTMKa». Bce OCHOBHBIE COIEPKATEIbHO-METOOUYECKUE JIMHUU
U3YYalOTCS Ha NPOTSHKEHUU JBYX JIET OOy4YeHHUs B CTaplied IIKOJie, €CTECTBEHHO
JOTOJIHSS JIpyr JApyra M IIOCTEIIEHHO HACHIIIAsACh HOBBIMA TEMaMH U pa3JeiaMu.
JlaHHBIN KypC SIBJISIETCS MHTETPATUBHBIM, MOCKOJIBKY OOBEAMHSET B ceOe cojepKaHue
HECKOJBKMX MaTEMaTHYECKUX NHUCIHIUIMH: anreOpa, TPUTOHOMETPHS, MaTeMaTHIEeCKUI
aHanu3, Teopusi MHOKeCTB U Jp. [lo Mepe Toro kak ydvammuecs OBJaaeBaioT BcE Ooliee
IIUPOKUM MaTeMaTHYECKUM amnmaparoM, y HHUX TMOCJEA0BaTebHO (OPMUPYETCS H
COBEPIICHCTBYETCSI YMEHHE CTPOUTH MATEMaTHYECKYI0 MOJIeNIb peajbHON CHUTyalluu,
MPUMEHATh 3HAHUS, MOJYYEHHbIE B Kypce «Airedpa W Hayajla MaTEMaTHUYE€CKOTO
aHaju3ay, JJId PEIICHUs] CAaMOCTOSITEIbHO C(HOPMYIMPOBAHHON MaTeMaTUUYECKOM 3a/1auu,
a 3aTeM MHTEPIPETUPOBATH MOJTYUYEHHBINA PE3YIIbTAaT.

ConepxaTenpHO-MeTOANYECKAasT JHHUSA «Yucia W BBIYMCICHHUS» 3aBEPIIACT
(hopMUpOBaHNE HABBIKOB MCIOJIb30BAHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE ObLIO HAYaTO
B OCHOBHOU IKoJie. B crapield mikojie oco0oe BHUMaHUE yAensieTcs (popMUpPOBAHUIO
MIPOYHBIX BBHIYMCIUTEIBHBIX HABBIKOB, BKIIOUAIOIIUX B CeOsl UCIOIB30BaHUE PA3IUUHbBIX
dbopm 3amucu JEHCTBUTEIHLHOTO YHCIIA, YMEHUE PAIIMOHAIBLHO BBITIONHATH JEHCTBUS C
HUMH, JeNaTh MPUKUJIKY, OIICHUBATh pe3yibrar. OOyuaromuecs MOIy4YaloT HaBBIKH
MPUOIMKEHHBIX BBIYMCIICHUMN, BBIMOJHEHUS] JCHCTBUM C YMCIIaMH, 3alUCaHHBIMU B
CTaHJapTHOM (opMe, UCHONB30BAHUSI MATEMAaTUYECKUX KOHCTAHT, OIICHUBAHUS
YU CJIOBBIX BBIPAKECHUMU.

JIlunus «YpaBHEHUS U HEPABEHCTBA» PEATN3yeTCs Ha MPOTSHKEHUH BCEro 00yUYeHus
B CTaplIel IIKOJE, TOCKOJIbKY B KaXI0OM pa3Jieie MporpaMMbl IPEIyCMOTPEHO PEIICHHE
COOTBETCTBYIOIIUX 3a1a4. O0yyaromuyecs OBJIaJI€BaAIOT PA3TMUYHBIMU METOAAMH PELLICHUS
LENbIX, PAlUOHAIBHBIX, HPPAIMOHATIBHBIX, TOKa3aTEIbHbIX, JIOTapUPMHUUECKUX U
TPUTOHOMETPUYECKUX YPABHEHUI, HEPABEHCTB M MX cucTeM. [loiiydeHHbIE yMmeHUs
UCTIOJIB3YIOTCSL TIPU MCCIIeNOBaHUM (YHKIMA C TMOMOIIBIO MPOU3BOIHOM, PEIICHUH
MPUKJIAIHBIX 3a7a4 U 3a/lad Ha HAXOXKJECHHE HauOOJbIIUX U HAMMEHBIIUX 3HAYCHUM
dbyukiuu. JlaHHas cojiepskatesibHas JMHUS BKJIOYaeT B ce0s Takke (popMHUpOBaHUE
YMEHUHN BBITIOJNHATHh Pacy€Thl 10 (GopMysaMm, MpeoOpa3oBaHUs IIENBIX, PAIMOHAIBHBIX,
UppalMOHAIBHBIX M TPUTOHOMETPUYECKHX BBIPAXKECHHUM, a TaKXe BbIPaKECHUH,
colepKalmx CcTerneHn u Jjorapudmel. brarogaps u3ydeHUI0 aireOpandecKkoro
Marepuajia MPOUCXOAUT JajbHEHIlee pa3BUTHE AJITOPUTMUUYECKOTr0 W aOCTPaKTHOTO



MBIIUICHHUS y4aIuxcs, (GOpMUPYIOTCSI HaBBIKH JE€AYKTUBHBIX PAacCyXIECHUH, pabOThI ¢
CUMBOJIbHBIMH (hOpMaMHU, MPEICTABICHUSI 3aKOHOMEPHOCTEH M 3aBHUCHUMOCTEH B BHJE
paBEeHCTB M HepaBeHCTB. AureOpa mnpesiaraet 3()QeKTHBHbIE WHCTPYMEHTHI IS
peLICHU TPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 33/1a4, HarJsAHO IEMOHCTPUPYET CBOU
BO3MOYXHOCTH KaK sI3bIKa HAyKHU.

CopepxarenpHo-MeTonnYeckass JuHUA  «DyHKIMM W rpaQuKuU»  TECHO
IIEpEeIUIeTaeTCsl ¢ IPYTMMHU JIMHUSIMU Kypca, IOCKOJBKY B KaKOM-TO CMBICIE 3aJaéT
[IOCJIEIOBATENBHOCTh M3YyYEHMsI Marepuayia. l3ydeHHe CTENeHHOW, NOKa3aTeabHOM,
Jorapu(MHUUECKOd U TPUTOHOMETPUYECKHUX (YHKIUH, HMX CBOWCTB U TpadUKOB,
UCIOJb30BaHUE (YHKUUN Ui pelIeHUs 3aJad M3 JIpYrHMX Yy4eOHbIX NpPEAMETOB HU
pPEaNbHOM KA3HU TECHO CBSA3AaHO KAK C MATEMAaTUYECKUM AHAIM30M, TaK U C PEUICHUEM
ypaBHEHUU W HepaBeHCTB. [Ipu »TOM OojblIoe BHUMaHUE yaeisieTcss (pOpMHUPOBAHUIO
YMEHHS BbIpaxaTb (OpMyJIaMHd 3aBUCUMOCTH MEXIY pa3IMYHbIMU BEJIMYMHAMH,
UCCIIEIOBaTh IMOJIy4€HHble (yHKUMH, CTpouTh uX rpaduku. Marepuan >ToH
COZIEPKATEIIbHOW JIMHUM HAIICJIEH HAa Pa3BUTHE YMEHHMM W HABBIKOB, ITO3BOJIIOLIMX
BBIPAXKATh 3aBUCUMOCTH MEXKIy BEIMYMHAMHU B Pa3Iu4HONA (opMe: aHaTUTHYECKOM,
rpadguueckoil u cnoBecHO. Ero uzydenune cnocoOCTBYET pa3BUTHIO aIrOPUTMHYECKOTO
MBIIIEHHS], CIOCOOHOCTU K 000OLIEHHUIO M KOHKPETU3ALUH, UCTIOIb30BaHUIO aHAJIOTUH.

CopnepxarenpHass JauHusA «Hagasa MareMarndeckoro a”ajins3a» I03BOJIAET
CYLIECTBEHHO pPACIIMPUTHh KPYr Kak MaTEMATHYECKHUX, TaK M IPUKIAJHBIX 3a/ad4,
JOCTYIIHBIX OOYYalolUMCs, Y KOTOPBIX TMOSBISIETCS BO3MOXHOCTh HCCIIEOBAaTh U
CTpPOUTHh Ipauku (PyHKLIHN, ONpeneisTh WX HauOOJBIINE W HAMMEHbBIIUE 3HAYCHUS,
BBIUUCIATh IJIOWEAAU (GUryp U OOBEMBI TeJl, HAXOAUTh CKOPOCTH M YCKOPEHUS
nmpoueccoB. JlaHHasg coaepKaTeiabHas JIMHHAS ~ OTKPBIBAET HOBBIE BO3MOXKHOCTHU
ITIOCTPOCHUSI MAaTEMAaTUYECKUX MOJIEIIEH PEANIbHBIX CUTYalUi, HAXO0XKIAEHUS HAWIYYIIETO
pelieHnss B TMPUKIAAHBIX, B TOM YHCIE COLHUAIbHO-DKOHOMUYECKHX, 3aJadax.
3HaKOMCTBO C OCHOBaMHM MAaTEMaTHYECKOrO aHaju3a CIOCOOCTBYET Pa3BUTHIO
abcTpakTHOTO, (POPMATBLHO-IOTUYECKOTO U KPEATUBHOTO MBINUICHUS, (OPMHPOBAHUIO
YMEHHM pacrio3HaBaTh MIPOSIBICHUS 3aKOHOB MaTEMAaTUKH B HAyKE, TEXHUKE U HCKYCCTBE.
OOyuaroniuecs y3HalOT O BBIJAIOIIMUXCS PE3yJbTaTax, MOJTYYEHHBIX B XOJ€ pa3BUTHUSA
MAaTeMaTUKH KaK HAyKH, U UX aBTOPax.

CopnepxarenpHo-MeToauYecKass JHHUS «MHOXECTBA M JIOTUKa» B OCHOBHOM
IIOCBSIIIIEHA 3JIEMEHTAM TEOPUU MHOXKECTB. TE€OpPETUKO-MHOKECTBEHHBIE ITPEACTABICHHUS
MPOHMU3BIBAIOT BECh KypC IIKOJbHOM MaTreMaTMKW ¢ Tpeajaralor Haubosee
YHUBEPCAIbHBIA SI3bIK, OOBbEIUHSIONINI BCE pa3/ielibl MAaTEMATUKU U €€ MPUIOKEHUH,
OHM CBS3BIBAIOT pPA3HbIE MAaTeMaTHYECKHE AUCLUUIUIMHBI B eauHoe uenoe. Iloatomy
BAXHO JaTh BO3MOXKHOCTb IIIKOJIBHUKY ITOHHMAThb TEOPETHUKO-MHOXKECTBEHHBIN SI3bIK
COBPEMEHHON MATEMATHUKHU U UCIIOJIb30BATh €0 JJIs BBIPAXKEHUS CBOMX MBICIIEH.



B kypce «Anrebpa m Hayaia MaTeMaTHYECKOTO aHalM3a» MPUCYTCTBYIOT TaKXKe
OCHOBBI MAaTEMATHUYECKOTO MOJIEIMPOBAHUSA, KOTOPbIE MPU3BAaHbI CHOPMHUPOBATH HABBIKU
MIOCTPOEHUSI MOJIEJIEN PEAIbHBIX CUTyalui, MUCCIECIOBAHUS ITHX MOJENIEH C MOMOUIBIO
anmaparta anreOpbl M MaTEMaTUYECKOrOo aHaldu3a W MHTEpIpPETalMu MOJyYEHHBIX
pe3yabpTaroB. Takue 3aaHus BIUIETEHBI B KaXKIbI U3 PAa3[eiIoB POrPAMMBI, TOCKOJIBKY
BECh MaTepHall Kypca MIMPOKO HCHOJIB3YETCs ISl PElIeHUs MNpUKIaaHbIX 3anad. llpu
PELIEHUN pPEAbHBIX NPAKTUYECKUX 3aJ1ad ydalluecs pa3BUBAIOT HAOJIIOIATEIbHOCTD,
YMEHUE HaxXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIOJIb30BATh AHAJIOTHUIO,
0000111aTh U KOHKPETU3UPOBATh Ipodiemy. JlesTenbHOCTh 0 GOPMUPOBAHUIO HABBIKOB
pelieHns TMPUKIAJHBIX 3aJa4 OpPraHu3yeTcs B IPOLECCE M3YYEHHUs] BCEX TEM Kypca
«Anre0Opa 1 Hayajla MaTeMaTUYECKOTO aHaTTu3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B y4yeOHOM mutaHe Ha M3ydeHHE Kypca ajireOphbl U Hayajl MaTeMaTUYECKOro aHalau3a Ha
0a30BOM ypOBHE OTBOJAMTCS 2 yaca B Hemento B 10 kiacce m 3 yaca B Hemeno B 11
KJIacce, BCero 3a JBa rojaa ooyuenus: — 170 gacos.



COILEPKXAHUE YYEBHOTI' O KYPCA
10 KJTACC

Yuciia 1 BBIYMCTICHUS

Panmonanehpie  yncna. OOBIKHOBEHHbIE U JAECSATHUYHBIE JApOOH, TPOILECHTHI,
OecKOHEUHbIE NEpUoANYEecKre ApoOu. Apudmernyeckue onepanuy ¢ panvoOHAIbHBIMU
quCclIaMH, [IPeo0pa3oBaHUs YHMCIOBBIX BbIpakeHUM. [Ipumenenue npoOell U NMpOLEHTOB
JUISL PELIEHUS TPUKIIAIHBIX 33/1a4 U3 PA3JIMYHBIX OTPACIIEW 3HAHUU U PEAIbHOW JKU3HU.

JlelicTBuTENbHBIE ~ 4YMcla.  PanuoHanpHbIE W HMPpPAUMOHAIBHBIE  YHUCIA.
ApudpmeTrnueckue omnepanuu ¢ JCHCTBUTENbHBIMU  uyuciaMmu. llpubnmxénnbie
BBIYMCIICHHUS, [TIPAaBUJIa OKPYTJICHHUS], IPUKHJIKA U OLIEHKA pe3yJIbTaTa BEIYUCICHUN.

Crenenb ¢ nenbiM nokaszateneMm. CranmapTHas gopMa 3alucy JAEHCTBUTENBHOIO
yucna. Hcnonb3oBaHue MNOAXOAAIMIEH (OPMBI 3amuCH  ACHUCTBUTENBHBIX YHCEN IS
pEeLIeHHs MPAKTUYECKUX 3a7a4 U MPEICTABICHUS TaHHBIX.

ApudmeTrueckuil KOpeHb HaTYpaJIbHON cTeneHu. JIeHcTBus ¢ apupmMeTHueCKUMHU
KOPHSIMU HaTypaJbHOM CTEICHMU.

CuHyCc, KOCHMHYC M TaHTE€HC YHUCJIOBOTO AapryMeHTa. ApPKCHHYC, apKKOCHHYC,
ApPKTAHT€HC YHCIIOBOI'O ApTyMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxzaecTBa U TOXKIECTBEHHbIE TIPEOOPA30BaHUSI.

IIpeobpa3oBanue TPUTOHOMETPHUUYECKHUX BBIPAKECHHI. OcCHOBHBIE
TPUTOHOMETPUYECKUE (HOPMYIIBI.

VYpaBHEeHHE, KOpEHb ypaBHEHHMs. HepaBeHCTBO, pemieHne HepaBeHCTBA. MeTon
WHTEPBAJIOB.

Pemenue nenbix 1 JpoOHO-pallMOHAIBHBIX YPAaBHEHUH 1 HEPABEHCTB.

Pemenune nppanoHaIbHBIX YPABHEHHU U HEPABEHCTB.

Pemienue TpUroHOMETpUYECKUX YPaBHEHUM.

[IpuMeHeHre ypaBHEHHUI M HEPaBEHCTB K PELICHUI0O MAaTEMaTUYECKHX 3a7ady M
3a/1ay U3 pa3IUvHbIX 001acTel HAYKH U peabHON KU3HH.

DOyHKUUHA U Tpaduku

@yHkuus, cnocoObl 3ananug QyHkuuu. ['padux dysHkuuu. B3zanmHO 0oOpaTHbBIE
GyHKIMH.

Obnacte ompeneiaeHuss U MHOXKECTBO 3HaueHuM QyHkuuu. Hymm QyHkumm.
[TpoMexyTkH 3HAKOMOCTOSIHCTBA. YETHBIE M HEUETHBIE (PYHKLIMU.

CrenenHas (QyHKIMS C HAaTypaJbHBIM M IeJbIM MoKazareneM. EE cBoiicTBa u
rpaduk. CBoiicTBa 1 rpaduK KOpHS N-OW CTENEHHU.

TpuroHomerpuyeckass OKpYKHOCTb, OMPEIEICHUE TPUTOHOMETPUUECKUX (HYHKUIUN
YUCJIOBOI'O apryMEHTA.

Havana mareMaTH4ecKOro aHaIu3a



[TocnemoBaTenbHOCTH, CHOCOOBI 3aJaHUsl TOCJIEAOBATEILHOCTEH. MOHOTOHHBIC
IIOCJIEA0BATEIBHOCTH.

Apudmernueckass W TeoMeTpudeckas Tmporpeccu. beckoHewHO yObIBaromas
reomerpuyeckas mnporpeccus. Cymma OeCKOHEUHO YOBIBAIOIIEH T€OMETPUYECKOM
nporpeccun. DopMyra CI0KHBIX MPOUEHTOB. VICNIONIb30BaHUE TPOTPECCUH JIS PELICHUS
peanbHBIX 3a]1a4 IPUKIIAIHOTO XapakTepa.

MHoxecTBa M JIOTUKA

MHoOXkecTBO, omnepauud Haja MHOXectBaMu. [[uarpammel  Jilniepa—BeHHa.
[IpyuMeHEHNE TEOPETUKO-MHOKECTBEHHOIO —ammapara JJid  ONHUCAHUS  PEeabHBIX
IIPOLIECCOB U SIBJICHUM, TIPU PEIICHUH 3314 U3 APYTUX YUYEOHBIX IPEIMETOB.

Omnpenenenue, TeopeMa, CIeICTBHE, T0Ka3aTEIbCTBO.

11 KITACC

Yuciia v BBIYMCICHUSA

HatypanbeHbie u nenblie yncina. IIpu3Haku J1eIMMOCTH LEIBbIX YUCEIL.

Crenenb ¢ pauMOHAJIBHBIM NIOKa3aresieM. CBOMCTBa CTENECHH.

Jlorapudm uncna. JleciTHUHbIE U HATYpaIbHbIE JIOTapU(MBbI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpa3oBaHue BbIpaXEHU, COEPKALIUX JIOTapUPMBI.

[IpeoOpa3oBaHue  BBIpaKEHUH, COJAEpXKAIIMX CTEHNEHH C  PalUOHAJIbHBIM
II0KA3aTEeJIEM.

[Ipumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB.

Iloka3arenbHbIE YpPaBHEHHS U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHUS 1 HEPaBEHCTBA.

CucteMbl JMHEWHBIX YpaBHEHUM. PermieHue NpHUKIAAHBIX 3a/ad C ITOMOUIBIO
CUCTEMBI JIMHEUHBIX YPABHEHHUM.

CucTeMbl U COBOKYITHOCTH PAallMOHAJIbHBIX YPABHEHU U HEPABEHCTB.

IIpruMmeHeHne ypaBHEHHI, CUCTEM W HEPABEHCTB K PEUIEHUIO MaTEMATHYECKUX
3a/1ay ¥ 3a7]a4 U3 pa3IMuHbIX 00JIacTel HAYKW U PEAIbHON KU3HHU.

DOyHKUUHA U Tpaduku

Oyukuusa. [lepuonnueckne @yHkuuu. IIpoMeKyTKM MOHOTOHHOCTH (YHKLHH.
MakcumyMbl 1 MUHUMYMBI pyHKIMKA. Hanbosnbiiee 1 HauMeHblee 3HayeHue QyHKIUU
Ha IPOMEKYTKE.

Tpuronomerpuyeckue QPyHKITUN, KX CBONCTBA U TpaUKH.

[TokazaTenpHas u norapudmudeckast GyHKIIUNA, UX CBOMCTBA U rpadUKH.

Hcnonbs3zoBanue rpapukoB GyHKUMNA I PEHICHUS ypaBHEHUH W JMHEHHBIX
CUCTEM.



Hcnonp3oBanne rpapukoB  (QYHKIUM UIS  UCCIEIOBAaHUS  MPOILIECCOB U
3aBHCHUMOCTEH, KOTOpbIE BO3HUKAIOT NPU PpEHICHUH 3aJad U3 JPYruxX Yy4eOHbIX
IIPEAMETOB U PEAJIbHOMN KU3HMU.

Hayana mareMaTH4ecKOro aHaIU3a

HenpepriBHble QyHKIIMN. MeTOI MHTEPBAJIOB [l PEIICHHSI HEPABEHCTB.

[IpousBoanas ¢pynkiuu. ['eomerpuueckuil 1 GU3NIECKUN CMBICIT TPOU3BOIHOM.

[IpousBoaHbie 31eMEHTApHBIX (GYHKIHMH. DOpMyIbl HaXOXKIEHUS MPOU3BOTHON
CYMMBI, IPOU3BEACHUSI U YACTHOTO (QYHKIIHI.

[IpumeHeHne MNPOU3BOJHOM K HCCIENOBaHHIO (YHKIUH Ha MOHOTOHHOCTh H
sKkcTpeMyMbl. HaxokzieHune HauOoJbLIEr0 M HAMMEHBLIEro 3HAuyeHUs (QYHKIUM Ha
OTpe3Ke.

[IprMmeHnenne MpoOn3BONHON [T HAX0KACHUS HAWIIYYIIETO PENIEHUS B IPUKJIIAIHBIX
3aj1a4yax, JJs ONpeIeIeHUs] CKOPOCTHU IpoLecca, 3alaHHOr0 (pOpMyIon Wi rpaUKOM.

[TepBooOpaznas. Tabnuila nepBoOOPa3HBIX.

WNurerpai, ero reoMmeTpuueckuil U (puanyeckuii cMbici. Berunciienne uHTerpania mno
dbopmyne Herorona—JleliOuuna.



IHINTAHUPYEMBIE PE3YJIBTATBI

OcBoenue yueOHOro npeamera «MaTeMaTHKay JTOJKHO 00€CIIeYuBaTh JOCTUKEHHE
Ha YpPOBHE CPEHEr0 0011ero o0pa3oBaHusl CIEAYIOIMIMX JIUYHOCTHBIX, METAIIPEAMETHBIX
Y IIPEIMETHBIX 00Pa30BaTEIbHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIndHOCTHBIE  PE3yNbTaThl  OCBOCHHUS  MPOTpaMMbl  ydeOHOTO  MpeaMeTa
«MaremaTuka» XapaKTepu3yrTCs:

I'paxknaHCcKO€ BOCHIUTAHUE:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKON IMOZHMIIMM OOYYaIOMmErocs KaKk aKTHBHOTO WU
OTBETCTBEHHOTO 4YJIEHA POCCHUICKOro OOIIeCTBa, MPEACTaBICHUEM O MAaTeMaTHYECKHUX
OCHOBax (DYHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYP, SBICHUN, MTPOLEIYP TPAKIAHCKOTO
oOmecTBa (BBIOOPHI, OMPOCHl U MP.), YMEHHEM B3aUMOJIEUCTBOBATh C COIMAIbHBIMU
MHCTUTYTaMH B COOTBETCTBHUH C UX QYHKIUSIMHU U HA3HAYCHUEM.

[TarpuoTHueckoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCUMCKOW TPAKIAHCKONW HMACHTUYHOCTH, YBAXKECHUS K
MPOIIOMY M HACTOSILEMY POCCHUMCKOM MaTEMaTHKH, LEHHOCTHBIM OTHOUIIEHUEM K
JOCTUKEHUSAM POCCUICKUX MAaTEMATHKOB M POCCHUICKOW MaTEMaTHYE€CKOW IIKOJbI, K
HCIIOJB30BAHUIO ATUX JJOCTUKEHUM B IPYTUX HAyKaX, TEXHOJOTUSIX, cPepax IKOHOMUKH.

JIyXOBHO-HPABCTBEHHOT'O BOCITUTAHUSL:

OCO3HAHMEM JIYXOBHBIX ILIEHHOCTEH POCCHUUCKOTO Hapona; CHPOopMHUPOBAHHOCTHIO
HPAaBCTBEHHOI'0 CO3HAHUSA, ASTUYECKOTO TMOBEAECHUSA, CBSI3aHHOIO C MPAKTUYECKUM
MIPUMEHEHUEM JOCTHKEHUW HAyKH M JEATEIIbHOCTBHIO YYEHOI0; OCO3HAHUEM JINYHOTO
BKJIaJla B TIOCTPOCHHUE YCTOMUMUBOTO OYIyIIIETO.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOLIEHHUEM K MHUPY, BKIIOUYasl OSCTETHKY MaTE€MaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ay, PEHICHUM, PacCyKICHUW; BOCIPUUMUYUBOCTHIO K
MaTeMaTUYECKUM acCIleKTaM pPa3JInYHbIX BUJOB UCKYCCTBA.

DU3MYECKOE BOCITUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHSI MPUMEHSATh MaTeMaTHYECKUE 3HAHUS B HMHTEpecax
3I0pOBOrO0 W Oe30macHOro o0Opas3a >KW3HHM, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO  (30pOBOE TIMTaHHME, COAJAaHCHPOBAHHBIA PEXHUM 3aHATHM M OTAbIXA,
peryinspHas ¢pu3udeckas akTUBHOCTD); (PU3NUECKOTO COBEPIICHCTBOBAHUS, MPU 3aHATUIX
CIIOPTUBHO-03/I0POBUTEIHLHOMN JAESATEIBLHOCTHIO.

TpynoBoe BocCIUTaHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM IIEHHOCTH TPYIOIIOOUS, HWHTEPECOM K
pasnu4IHBIM cepam mpodhecCUOHATHHOU IEATeTbHOCTH, CBA3aHHBIM C MATEMATHKOMN U €€
MPUJIOKEHUSIMA, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymiedl mnpodeccun u



peann30BhIBATh COOCTBEHHBIE JKM3HEHHBIC TUIAHBI; TOTOBHOCTHIO M CIOCOOHOCTBIO K
MaTeMaTU4eCKOMy OOpa30BaHHMIO M CaMOOOPA30BAaHWIO HA MPOTSKECHUU BCEU KU3HH,
TOTOBHOCTBIO K aKTUBHOMY YYAaCTHIO B PEUICHUM MPAKTUYECKUX 3a/1ad MAaTeMaTHYECKOU
HaIpPaBJICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTHIO  JKOJOTUYECKOH  KYJbTYpPhl, TOHUMAHUEM  BIUSHUS
COIMATIbHO-?)KOHOMUYECKHUX MPOILIECCOB HA COCTOSIHUE MPUPOAHON U COLUAIBHON CPEJIbI,
OCO3HaHMEM TIJIO0ANIBHOTO XapakTepa »SKOJOTMUYECKHX MpoOJieM; OpUeHTaluend Ha
NpUMEHEHUE MaTeMaTHYeCKUX 3HAHWM U1 pelieHus 3a1ad B 00JIaCTU OKpYy»Karolen
Cpelbl, IUIAHUPOBAHUS TIIOCTYNKOB W OIEHKU HX BO3MOXHBIX [MOCIEACTBUM s
OKPYXKaKOUIEH CPEIbL.

[lenHOCTH HAYYHOTO MO3HAHUS:

c(OPMHUPOBAHHOCTHI0O ~ MHPOBO33PEHHUS,  COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAyKW M OOIIECTBEHHOW MPAKTUKH, MOHUMAHUEM MaTeMaTHYECKOM
HayKH Kak cepbl YeJIOBEUECKON AESATEILHOCTH, 3TANOB €€ Pa3BUTUS U 3HAUYMMOCTH JIJIs
pa3BUTUSI [MBUJIM3AIMU; OBJIAJICHUEM SI3bIKOM MaTEMAaTUKW W MAaTeMaTUYECKOU
KYJbTYpPOU KaK CPEJCTBOM MO3HAHUSI MUPA; TOTOBHOCTHIO OCYIIECTBIIATH MPOCKTHYIO U
HCCIIEIOBATENbCKYIO JEATEIbHOCTh HHANBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

MeramnpeaMeTHbie  pe3yJbTaThl OCBOEHUS MPOrpaMMbl Y4EOHOro MpeaMeTa
«MaremaTka» XapaKTepU3YIOTCS OBJIAJICHUEM YHUBEPCAIbLHBIMU HO3HAGAMETbHLIMU
0elCmBUAMU, YHUBEPCALHBIMU KOMMYHUKAMUBHBIMU OelCMEUAMU, VHUBEPCANbHLIMU
DpeyIsIMUBHbIMU OeltiCMBUIMU.

1) Vuusepcanvuvie nosmasamenvhvie Oelicmeus, 00ecneuusaom @Gopmuposanue
0a308bIX KOCHUMUBHBIX NPOYECco8 00yuarwuxcs (oceoeHue Mmemooos MNO3ZHAHUSA
OKpYHCAIOUie2c0 MUpa, NPUMeHeHuUe JI02UeCKUX, UCCIe008ameNbCKUX onepayull, YMeHull
pabomams ¢ ungpopmayueii).

ba3oBele nornueckue AeUCTBUS:

e BBIBJISITh W XapaKTEPU30BaTh CYIECTBEHHbIE TMPU3HAKK MATEeMAaTHUYECKUX
O00OBEKTOB, TIOHATUH, OTHONICHWA MEXIy TMOHATUAMH, (DOPMyIHpPOBATH
onpeeICHUs TTOHSATHUH; yCTaHABJIMBATh CYIIIECTBCHHBIN MIPU3HAK
Kiaccu(pukanyyu, OCHOBaHUSA I OOOOIIEHUS ¥ CPaBHEHUS, KPHUTEPHUH
MIPOBOJIMMOTO aHAJTN3a;

e BOCIPUHUMATb, bopMyIpPOBATH u peoOpa3oBLIBAThH CYXKJICHUS:
YTBEPAUTEILHBIC ¥ OTPUIIATCIIbHBIC, CIMHUYHBIC, YaCTHBIC M OOIIIHE; YCIOBHBIC,

e BBIABJISITH MaTEeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W TIPOTHBOPEYHS B
dakTax, MaHHBIX, HAOTIOJEHUSAX W YTBEPXKICHUSX; MpeJiaraTh KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W NPOTUBOPEY U,



JenaTh BBIBOABI C MCIIOIb30BAHUEM 3aKOHOB JIOTMKH, JEAyKTUBHBIX U
MHIYKTUBHBIX YMO3AKJIIOUEHUH, YMO3AKIIOUEHNH 110 aHAJIOTHH;

IIPOBOAUTL CAMOCTOATENBHO JOKA3aTENbCTBA MATEMATHYECKUX YTBEPKIACHUU
(mpsiMbIe ¥ OT IPOTUBHOTO), BEICTPAUBATh apryMEHTALINIO, IPUBOJUTH IPUMEPHI
U KOHTPIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BHIBOJIBI;

BbIOMpaTh cI0oco0 perieHns yueOHoM 3a1a4u (CpaBHUBATh HECKOJIBKO BapUaHTOB
pellieHus, BBIOMpATh HamboIee MOAXOMAIIMM € YYETOM CaMOCTOSITENBHO
BBIJIEJICHHBIX KPUTEPUEB).

bazoBnbie HCCIICOAOBATCIBCKUC ,ZIGI\/'ICTBI/ISI:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIENOBATEIbCKU HWHCTPYMEHT IO3HAHUS;
(GopMynupOBaTh  BOIMPOCHI, (UKCUPYIOIIUME MPOTUBOpEUHE, MpodIemMy,
YCTaHaBIMBAaTh UCKOMOE U JIaHHOE, (POPMHUPOBATH TUIOTE3Y, ApPTyMEHTHPOBATh
CBOIO [TO3ULIUI0, MHEHHUE;

IPOBOJUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEIOBAHUE I10
YCTaHOBJICHUIO OCOOEHHOCTEM MaTeMaTHYeCKOro OOBEKTa, SIBICHMS, IMpollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKIy 00ObEKTaMU, IBICHUSIMHU, ITPOLIECCAMHU;
CaMOCTOSITeNIbHO (OpMYJIMPOBaTh OOOOIIEHUSI W BBIBOJLI IO pe3yJibTaTam
OPOBEAEHHOIO  HAOJIOJIEHUS, UCCIEJOBAHUS, OLCHUBATh JIOCTOBEPHOCTH
HOJTyYEHHBIX Pe3ylbTaTOB, BEIBOJOB U 0000IIEHUH;

MIPOTHO3MPOBATh BO3MOYKHOE pa3BUTHE IIpPOLlECCa, a TaKKe BbIIBUIATH
MPEANOJIOKEHNS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ nadopmarueii:

2)

BBIBJISITh JeUIUTHl MHGOpMAlLlMU, JAaHHBIX, HEOOXOIMMBIX Jii OTBETa Ha
BOMPOC U I PEIICHUs 3aauH;
BbIOMpaTh MHPOPMALMIO U3 HWCTOYHMKOB PA3IMYHBIX THUIIOB, AHAJIM3UPOBATH,
CUCTEMATU3UPOBATh W WHTEPNPETUPOBATh MH(POPMALMIO PA3IUYHBIX BHJIOB U
dbopm npeacTaBIeHUS;
CTPYKTYpUpPOBaTh HH(POpPMAIMIO, MPEACTaBIATh €€ B pa3IMuHbIX (opMax,
WJUTIOCTPUPOBATH IpapruecK;
OLICHUBATh HAIEKHOCTh MHPOPMALIUU TIO CAMOCTOSITENIBHO CPOPMYIUPOBAHHBIM
KPUTEPUSM.

Vuueepcanvnuvie KOMMYHUKAMUGHbLE oeticmausl, obecneuusarom

CHOPMUPOBAHHOCMb COYUATILHBIX HABLIKOB 00VUAIOUWUXCHL.
Oo0urenue:

BOCIIPUHUMATL H q)OpMy.HI/IpOBaTB CYyXKACHUA B COOTBCTCTBHMU C YCIIOBUAMH U
oeisiMu O6IH€HI/I$I; ACHO, TOYHO, I'PAaMOTHO BBIpAKaTb CBOKO TOYKY 3pPCHHA B
YCTHBIX U IMUCbMCHHBIX TCKCTAX, JAaBaTb MOACHCHUA 110 XOAY PCIICHUA 3aJ1a4H,
KOMMCHTHUPOBATb HOJ'Iy‘-ICHHBII‘/JI pe3yJibTarT,



B XoA€ OOCYXIEHHS 3a/laBaTb BOMPOCHI MO CYIIECTBY OOCYXIAaeMON TEMBlI,
npoOJeMBbl, pEIIaeMOil 3aJlayd, BbBICKA3bIBaThb WJEH, HALEICHHbIE HAa IOHCK
pELIEHUs]; COMOCTABIATh CBOM CYXICHHS C CYXICHUSMU JAPYTHX YYAaCTHUKOB
auanora, OOHapy>KMBaTh Pa3IMuMe U CXOJICTBO MO3ULIMN; B KOPPEKTHOU (popme
(bopMyIMpOBaTH PA3HOIIIACHS], CBOU BO3PAKEHUS;

MPEACTABISATh PE3YJbTATHl PEUICHUS 3a/Jaud, SKCIEPUMEHTA, HCCIEIOBaHUs,
MPOEKTa; CaMOCTOSATEIbHO BBIOMpaATh (OpMAT BBICTYIUICHHS C Y4YETOM 3ajad
pe3eHTallMi U 0OCOOEHHOCTEH ayUTOPHUH.

CoTpyaIHUYECTBO:

IOHMMAaTh U HCIIOJIb30BATh IPEUMYIIECTBA KOMAHIAHOW W WHIUBUAYaTbHON
paboThl mMpW pelmeHud Y4eOHBIX 3ajJay; MPUHUMATh I€JIb COBMECTHOM
JeSITeNIbHOCTH, TJIAHUPOBATh OPTaHU3AlMI0 COBMECTHOM pabOThI, pacHpeaeiaTh
BUIbl pabOT, OroBapuBaThCs, OOCYXKIaTb MPOIECC U pe3ysibTaT padoThI;
000011aTh MHEHHUS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBBIX (QopMax paboTel (00CyxaeHHs, OOMEH MHEHHI,
«MO3TOBBIE IITYPMBD» W HHBIC);, BBIIOJIHATH CBOIO YacTh pabOTBl U
KOOPJIMHHUPOBATh CBOM JIEUCTBUS C IPYTHMH YJCHAMH KOMAHJIbI, OLIEHWBATH
Ka4yeCcTBO CBOET0 BKJIaJa B OOIIMHA MPOIYKT MO KPUTEPUIM, CHOPMYITHPOBAHHBIM
y4aCTHUKaMU B3aUMOJAECHCTBHUSL.

3) Vnusepcanvhvie pecynamuenvle Oeticmeus, obecneuusarom Gopmuposanue
CMBICIIOBLIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranuzanus:

COCTaBJISITh IUIaH, AJITOPUTM pEUICHUs 3aJlayd, BBIOUpATh CHOCOO pEIICHUs ¢

y4€TOM HUMEIOUINXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUpPOBaTh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ yUETOM HOBOW MH(POPMALIUH.
CaMOKOHTPOJIB:

BJa/IeTh HAaBBIKAMHU TO3HABATEIbHON pe(IeKCUM KaK OCO3HAHHUS COBEPIIAEMBbIX
JIEUCTBUM U MBICIUTENbHBIX MPOLECCOB, UX PE3YJIbTATOB; BJIAJETh CHOCOOAMU
CaMOIIPOBEPKH,  CAMOKOHTPOJISI ~ TIpoliecca W pe3ylbrara  pelieHus
MaTeMaTUYECKOM 3a4auH;

NpeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH NpPU PEIICHUU 3a/adH,
BHOCUTb KOPPEKTUBbI B JIE€ATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JaHHBIX, HAaJCHHBIX OIINOOK, BHISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yJbTaTa IIEJId U YCIOBUSAM, OOBSCHATH MPUUNHBI
JOCTHKCHHSI WM HEAOCTH)KCHUS PE3yJIbTaTOB JACSITEIbHOCTH, HAaXOIUTh
OLIMOKY, JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

NPEAMETHBIE PE3YJIBTATDBI



OcBoenne yueOHOTO Kypca «Anredpa ¥ Hadala MaTeMaTHYECKOTO aHaIn3a» Ha
YPOBHE CpeHero 001ero oopa3oBaHus JOMHKHO 00ECTICUHBATh JOCTKEHUE CISTYIONINX
MPEIMETHBIX 00Pa30BaTEIbHBIX PE3yJIbTATOB:

10 KJIACC

Yuciaa 1 BBIYUCTCHUSA

OnepupoBarh  MOHATUSAMM:  PAlMOHAIBHOE W JCHUCTBUTEIBHOE  YUCIO,
OOBIKHOBEHHAS U JACCATUYHAS APOOb, MPOICHTHI.

BoimonusaTe apudmMernyeckue onepanuyu ¢ paldoOHAIBHBIMU U JACHCTBUTEIBHBIMU
YUCIIAMU.

BoInonHATe NpuOAMKEHHBIE BBIYMCIICHUS, UCTIOJIb3YsI PaBUiIa OKPYTJIICHUS, 1EaTh
MPUKUJIKY U OLICHKY pe3yJIbTaTa BbIYUCICHUN.

OnepupoBarh NOHATHSMU: CTENEHb C IIEJIBIM MOKa3aTeleM; CTaHAapTHas (gopma
3alUCH  JEUCTBUTEIBHOTO YHWCIA, KOPEHb HAaTypalbHOW CTENEHW; MCHOJIb30BATh
HNOJIXOAIIYI0 (POPMY 3alHUCH JEHCTBUTENBHBIX YMCEN AJIsl PELICHUS IPAKTUUECKUX 3a7a4
Y IIPEJICTABIICHUS TaHHBIX.

OnepupoBarh MOHATUAMH: CHUHYC, KOCHHYC W TAHT€HC MPOU3BOJBHOIO YIJa;
MCIIOJIb30BaTh 3alMCh MPOU3BOJIBHOIO YIVIA 4epe3 OOpaTHble TPUTOHOMETPHUUYECKHE
GyHKIMH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBarh MOHATHSAMHU: TOXIECTBO, YPaBHEHUE, HEPABEHCTBO; LEJOE,
paluMoOHaIbHOE, MPPALUOHAIBHOE YpAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
YpaBHEHHUE;

BoimonHsATe mpeoOpa3oBaHus TPUTOHOMETPUUECKHUX BBIPAXEHUM M pemiarhb
TPUTOHOMETPUYECKUE YPABHEHHSI.

BoinonHaTe  npeoOpa3oBaHMsl  LEBIX, PAUOHAIBHBIX W HPPALMOHAIBHBIX
BBIPQKEHUM W pEIIaTh OCHOBHBIE THIBl LIENbIX, PAMOHAIBHBIX W HPPALMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB.

[IpuMeHATh ypaBHEHMS M HEpPABEHCTBA JUISl PEIIEHUS MAaTEMaTUYECKHUX 3ajad U
3a/1ay U3 pa3IUvHbIX 001acTe HAYKH U peabHON KU3HH.

MopaenupoBaTh peajbHble CUTyallud Ha SI3bIKE aireOpbl, COCTABISATh BBIPAKEHMUS,
YpaBHEHUS, HEPABEHCTBA MO YCJIOBUIO 3a/1aud, HCCIIEIOBAaTh MOCTPOCHHBIE MOJEIHU C
MCIIOJIb30BaHUEM ammapara ajareOphl.

DYyHKIUHN U TPAPUKHU

OnepupoBaTh MNOHATUAMM: (YHKLHUS, CIOCOOBI 3aJaHUs (QYHKIMH, OO0JaCTh
ONpeJeeH!s] 1 MHOXKECTBO 3HAUCHUM (QyHKIUU, Tpaduk GyHKUIHUU, B3aUMHO OOpaTHbIE
GyHKIMH.

OnepupoBaTh MOHATUSAMH: YETHOCTh M HEUYETHOCTh (PYHKUIMH, HYIH (DyHKUUH,
IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA.



Hcnonp3oBath rpaduku GyHKUUN A pELICHUS] YpaBHEHUIA.

Ctpouth M uMTaTh TpaQUKA JTUHEHHOW (PYHKIMH, KBagpPaTUYHOW (PYHKIIHH,
CTETIEHHOHN (PYHKIIMH C IEJIBIM ITOKa3aTelIeM.

Hcnonp3oBath rpaduku QyHKIUHA TSI KCCIETOBAHUS MPOIIECCOB U 3aBUCUMOCTEH
Ipy pelIeHUH 3a/ad U3 JPYyruxX Y4eOHBIX MPEAMETOB U PEalbHOM KU3HM; BBIPAXKaTh
dbopMyiaMu 3aBUCUMOCTH MEXKy BETUYMHAMHU.

Hauyana maTeMaTH4yecKkoro aHajaimu3a

OnepupoBaThb  MOHATHSAMH:  TOCIEIOBAaTEIbHOCTh,  apudmerudeckas U
reoMeTpuIecKas Iporpeccuu.

OnepupoBaTh MOHATUAMU: OECKOHEYHO yOBIBAOIIAsi T€OMETpUYEcKasi IPOrpeccHs,
CyMMa OECKOHEUHO YOBIBAIOIIEH T€OMETPUIECKOM MTPOrPECCHH.

3agaBaTh [0CIEI0BATEIBHOCTH Pa3IMYHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBOWCTBAa MOCJIENOBATEIIBHOCTEM U MpOrpeccUid ISl pelIeHUs
pealIbHBIX 33]a4 MPUKJIAJHOTO XapaKTepa.

MHo:kecTBa M JIOTHKA

OnepupoBaTh MOHATHIMH: MHOXKECTBO, OTIEPAIH HaJl MHOKXECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapar Jis OMHCAHHS PpealbHBIX
IPOLIECCOB U SIBJICHUH, IIPH PELICHUHU 33]a4 U3 IPYTUX y4EOHbBIX IPEIMETOB.

OnepupoBaTh NOHATUAMU: OIIPENIEICHHUE, TEOPEMA, CIEICTBUE, 10KA3aTEIbCTBO.

11 KITACC

Yucna v BBIYUCICHUSA

OneprpoBaTh MOHATHAMU: HATYpPaJbHOE, LIEJIOE€ YHUCIIO; MCIOJIB30BATh IMPU3HAKU
JNEIUMOCTH LIEJIBIX YHUCEIl, PA3JIOKEHUE YMCIIA HA MPOCTbIE MHOMKUTEIH I PEIICHUA
3a1ad4.

OneprpoBaTh NOHATUEM: CTENIEHD C PALIMOHAIBHBIM MOKA3aTEIEM.

OnepupoBarh TOHATUSAMHU: JIOrapu(M 4HCIA, [ECATHUYHBIE W HaTypaJlbHbIC
orapu@Msl.

YpaBHeHUS U HEPABEHCTBA

[IpumeHsATh CBOMCTBA CTENEHU JUIsl TPEeoOpa3oBaHUs BBIPAKEHUHN; ONEPUPOBATH
MOHATHUSIMU: TIOKA3aTEIbHOE YPAaBHEHHME W HEPABEHCTBO; pEIIAThb OCHOBHBIE THIIBI
MMOKA3aTEJIbHBIX YPABHEHN U HEPABEHCTB.

BrinmonHsATe mpeoOpa3oBaHus BbIpaAKEHUH, COJEPKAIINX Jorapu(Mbl; ONepupoBaTh
MNOHSTUSMHU: JIOTapU(PMHUUECKOE ypaBHEHHE M HEPABEHCTBO; pellaTb OCHOBHbBIE THIIbI
Jorapu(pmMHUECKUX YpaBHEHHUM U HEPABEHCTB.

HaxoauTe pemenus npocTelmx TPUrOHOMETPUIECKUX HEPABEHCTB.

OneprpoBaTh TMOHATHSIMHU: CUCTEMA JIMHEWHBIX YPAaBHEHUHM M €€ pELICHUE;
MCIIOJIBb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUM I PELICHUS PAKTUYECKUX 3a7a4.



HaxomuTe pemeHnss npocTeMIIMX CUCTEM M COBOKYIIHOCTEM palMOHAIbHBIX
YPAaBHEHHU U HEPABEHCTB.

MonenupoBaTh peanbHbIE CUTYallMd Ha SI3bIKE aiureOpbl, COCTABIATH BBIPAKCHHUS,
YPaBHEHUS, HEPABEHCTBA U CUCTEMBI II0 YCIOBHUIO 33Ja4M, HUCCIEA0BATH IOCTPOCHHBIE
MOJIEJIM C UCIIOJIb30BAaHUEM ammapaTa ajareOpsl.

DOYyHKIUHU U TPAPUKHU

OnepupoBaTh MOHATHAMH: MepUoIuYecKas GyHKIIHS, MPOMEKYTKH MOHOTOHHOCTHU
GYyHKIUM, TOYKM OHKCTpeMyMmMa (QYHKIMH, HauOoJblliee U HAUMEHbIIEE 3HAYCHUS
(GYHKIUM Ha MPOMEXKYTKE; HCIOJIb30BAaTh MX JUIsl UCCIENOBaHMs (YHKIUH, 3aJaHHON
rpauKOM.

OnepupoBaTh TOHATUAMM: TpadUKH TOKa3aTeIbHOM, Jorapupmuueckon u
TPUTOHOMETPUUECKUX (YHKIUH; H300paxaTh MX HAa KOOPAWHATHOW IUIOCKOCTH U
VCIIOJIB30BATh JJIs PELICHUS] YPABHEHHUI U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHON IIOCKOCTU TpaduKU JMHEWHBIX YpaBHEHUH H
HCIIOJIb30BaTh UX IS PEIICHHS] CUCTEMBI TMHEHHBIX YPABHEHUN.

Ucnonb3oBath rpaduku GyHKIUN I UCCIETOBAHUS MPOIECCOB U 3aBUCUMOCTEH
U3 JIPYTrUuX Y4EOHBIX TUCLHILINH.

Hayana mareMaTH4ecKOro aHaIu3a

OnepupoBaTh MOHATUSIMM: HENpEpbIBHAs (QYHKIMS; MPOU3BOAHAA (YyHKUUY;
UCIIOJIb30BaTh TE€OMETPUYECKHN M (PU3MYECKUN CMBICH TPOU3BOJHOM ISl PELICHUS
3az1ay.

HaxoauTe mNpou3BOJHBIE 3JEMEHTApPHBIX (PYHKUMNA, BBIYUCIATH IPOU3BOJIHBIC
CYMMBI, IPOU3BEACHHUSI, YACTHOTO (YHKIIHII.

Hcnonp30BaTh MPOM3BOJHYIO JUIS MCCIENOBAaHUS (YHKIIMM HAa MOHOTOHHOCTb U
AKCTPEMYMBI, IPUMEHSATH PE3YJIbTAThl UCCIEIOBAHMS K TOCTPOEHUIO TPAPHUKOB.

Hcnonp30BaTh MPOM3BOAHYIO JUISl HAXOXKICHUS HAWIYYIIETO PELIEHUS B
MIPUKJIAAHBIX, B TOM YUCJIE COLMAIbHO-3KOHOMUYECKHX, 3a1a4ax.

OnepupoBaTh NOHATUAMU: TIepBOOOpa3Hasi U UHTETPaJl; HOHUMATh F€OMETPUUECKUN
1 (PU3UYECKUI CMBICT UHTErpaa.

Haxonuth nepBooOpa3Hble 3JE€MEHTApHBIX (DYHKIMI; BBIYUCIATH MHTErpajig o
dhopmyne Hetotona—JleiiOHuia.

Pemwars mnpuxmansele 3amadd, B TOM YHUCJIE COLUAIBHO-DKOHOMHYECKOIO U
(bu3MYECKOT0 XapaKkTepa, CpeICTBAMU MAaTEMAaTUYECKOTO aHaIN3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kosun4vecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Kontpoaensie  IpaxTiieckue o0pa3oBaTe/bHbIE
padoThI padoTshI pecypesI
MHoOkecTBa pallMOHAJIBHBIX U
1 JICHCTBUTEIBHBIX YUCEN. PalnOHAIbHBIE 14 1
YpaBHEHHUS U HEPABEHCTBA.
5 Oyukuuu U rpaduku. CTeneHs ¢ HelbM 6
MOKa3aTeleM
3 Apudmernaeckuii KOpeHb N—0if CTETICHU. 18 1
WppanmonanbHble ypaBHEHUS U HEPABEHCTBA
DopMyutbl
4 TpuroHomerpun. TpuroHomMerpuueckue 22 1
YpaBHEHUS
5 ITocnenoBarenbHOCTH U POTPECCUH 5
6 [ToBTOpeHue, 0600IIeHNEe, CUCTEMATU3AIIHS 3 1
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 4 0




11 KIIACC

Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
n/n NPOrpaMmblI Bcero Konrpoabnbie  Ipakrueckue o0pa3oBaTe/bHbIE
padoThI padoTshI pecypen
CrerneHsb ¢ palMOHATBLHBIM [TOKA3aTEIEM.
1 [TokazatenpHas ¢pyHkums. [lokazarenbHbie 12 1
yYpaBHEHHSI U HEPAaBEHCTBA
Jlorapudmuueckas GyHKIIHUSA.
2 Jlorapudmuueckue ypaBHEeHUS U 12
HEPaBEHCTBA
TpuronomeTpuueckue QyHKIIMH H UX
3 rpaduku. Tpuronomerpuyeckue 9 1
HEPaBEHCTBA
4 [IpounsBonHas. [IpuMeHeHne Mpon3BOIHOM 24 1
5 WHuTerpan n ero npuMeHeHus 9
6 CucreMbl ypaBHEHHI 12 1
7 HatypanbHble U 11enble yncia 6
8 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS 18 p
3HAHHA
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JJISI YAEHUKA

VYuebnuk: Komsarun FO.M.; Anrebpa u Hadana ananuza. Y4ueonuk s 10-11 kimaccoB
obmeoOpaszoBarenbHbIX yapexaeHuii. M., «IIpocsemenney, 2020 r.

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

®enoposa, Tkauesa, Konsarun "Anredpa u Havana ananuza. 10-11 knaccsr:
Meroanueckre peKOMEeH 1Aty JUIsl yIuTess"

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

Hoyt0yx, npoektop, MDY, bubnuoteka [{OK, POIII.






