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HOACHUTEJIBHAS 3AIIMCKA

PabGouas mporpamma yueOHOTO mpenmeTa «Anredpa M Hadaja MaTeMaTHYECKOIo
aHanu3a. ba3oBelil ypoBeHb» pa3paboTaHa B COOTBETCTBHM C:
- denepanbHbIM TOCYJIaPCTBEHHBIM 00pA30BATENbHBIM CTAHIAPTOM CPETHETO
oOmero oOpa3oBaHusl, YTBEPKIAEHHBIM MPUKa30oM MuHHCTEpCTBa 00pa30BaHUs U
Hayku Poccuiickoit @enepannu ot 12 aBrycra 2022 v Ne 732 ¢ u3MeHEHUSIMU;
- @denepasibHOM 00pa30BaTEIBLHON MPOrPAMMOI CpelHEero o0IIero oopa3oBaHus,
yTBEPKIICHHOM mprka3oM MunucTepcTBa mpocBenierns PO ot 18 mas 2023 Ne 371
HA OCHOBE:
- TpeOOBaHUM K pe3yJibTaTaM OCBOCHHUSI OCHOBHON 00pa30oBaTENIbHOW MpPOrpaMMbl
OCHOBHOT'0 00111eTO 00pazoBanust MOY «EmBunckas COLy;
C y4eToMm:
- Pa6oueit nporpammsl Bocniutanus MOV «Exsunckas COLy;
- ¢ BO3MOXHOCTAMU JuHun YMK:
Marematuka: anreOpa u Hauajga MaTEMaTHYECKOIo aHalln3a, TeoMeTpusi. Anredpa
M Havayia MaTeMaTudeckoro anHainn3a, 10-11 knacceel/ Anumos I.A., Koasarun
I0.M., TkaueBa M.B. u apyrue, AkimonepHoe o0uiectBo «M3aaTenbCTBO
«IIpocBemieHne»

Pabouas mporpamma yue6HOTO Kypca «Anredpa u Hayajia MaTeMaTUYECKOTro
aHanu3a» 0a3oBoro ypoBHs st oOydarontuxcs 10 —11 kimaccoB pa3paborana Ha
ocHoBe DeiepaabHOr0 TOCYAapPCTBEHHOTO 00pa30BaTEILHOTO CTaHAapTa CPEIHETO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHMIA,
OPEABABISIEMBIX K MaTEMaTUYECKOMY OOpa3oBaHUIO, U TPAJAULMA POCCHICKOTO
oOpa3oBaHus. Peanmuzanus mporpaMMbl OOECTIeUMBAaeT OBJAJCHUE KIFOUYEBBIMU
KOMITETCHIIUSIMH, COCTABIISIOIIMMHU OCHOBY JIJIi CAMOPA3BUTUSI M HEMPEPHIBHOTO
00pa3oBaHusl, IIEIOCTHOCTh OOIIEKYJbTYPHOIO, JIMYHOCTHOTO M MO3HABATEIHHOTO
Pa3BUTHUS TUUYHOCTU O0YJAIOIIIUXCSI.

HEJU U3YYHEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hadana MaTeMaTHUYECKOTO aHAIN3a» SABISAETCS OAHUM M3
Han0oJiee 3HAYMMBIX B POrpaMMe CTaplIeH IIKOJIbI, TOCKOJIbKY, C OAHOW CTOPOHBHI,
OH o0ecrieurnBaeT WHCTPYMEHTAlbHYI0 0a3zy JUIsl M3y4eHUs BCEX €CTECTBEHHO-
HAy4YHBIX KYpCOB, a C JPYroil CTOpOHBI, (OPMUPYET JIOTUUECKOE U abCTpaKkTHOE
MBIIIJIEHUE YYalluXcs Ha YpPOBHE, HEOOXOAMMOM JJii OCBOECHHS KYpCOB
uHdOopMaTHKHU, 00IIECTBO3HAHUS, UCTOPHH, CIIOBECHOCTH. B pamkax naHHOTO Kypca



y4Yallllecsi OBJIaIeBAIOT YHUBEPCAIbHBIM SI3IKOM COBPEMEHHOUW HAayKH, KOTOpas
bopMyIUpyEeT CBOU JJOCTUKEHHUS B MaTEMaTH4EeCKON (hopme.

Kypc anredpbl 1 Hauanm MaTeMaTHYECKOTO aHalu3a 3aKJIa/IbIBA€T OCHOBY IS
YCHEIIHOTO OBJAJCHUS] 3aKOHaAMU (PU3UKH, XUMHUHU, OWOJIOTHH, TMOHUMaHUA
OCHOBHBIX TEHJCHIIMM OSKOHOMUKH ¢ OOIIECTBEHHOM >KW3HH, I[103BOJISET
OPUEHTUPOBATHCSI B COBPEMEHHBIX HUQPPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJIb30BaTh UX B TMOBCEIHEBHOM XU3HHU. B ToXXe Bpemsi OBIajeHUE
a0CTpaKTHBIMM W JIOTUYECKH CTPOTMMH MAT€MATHUYECKUMH KOHCTPYKIHMSIMHU
pa3BUBaeT yMEHHE HAXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPXKIEHUSI, UCIIOJIb30BaTh 0000IIEHNE U KOHKPETHU3allui0, a0CTparupoBaHue U
aHaJIoruto, GOpMUPYET KPEaTUBHOE U KPUTHUUECKOE MbIlLIeHHEe. B xone nzydeHus
anreOpsl W HaYall MaTeMaTHYeCKOro aHaju3a B CTapIIed IIKOJE YdYarluecs
MOJIy4alOT HOBBIM ONBIT PEHICHUS MNPUKIAAHBIX 337a4, CaMOCTOSITEIbHOIO
MOCTPOCHUSI MAaTeMAaTUYECKUX MOJIENEeH pealibHbIX CUTYallMd W WHTEpHpeTaluu
MOJIYYEHHBIX  pEelIeHUH, 3HAKOMSTCS C  IOpUMEpPaMH  MaTeMaTUYeCKHX
3aKOHOMEpPHOCTE B MPHUPOJE, HAYKE M B MCKYCCTBE, C BBIJAIOIIUMUCS
MaTeMaTUYECKUMU OTKPBITUSIMUA U UX aBTOPAMU.

Kypc oOnanmaer 3HaYuMTENbHBIM BOCHUTATENIbHBIM MOTEHIIMAIOM, KOTOPBIM
peanu3yeTcsi Kak uepe3 y4deOHbI Marepual, CocOOCTBYIOMUN (OPMUPOBAHUIO
HAy4YHOTO MHPOBO33PEHHS, TaK M 4Yepe3 chenuduky y4dyeOHOW AesITeNbHOCTH,
TpeOyromen CaMOCTOATEIBHOCTH, AKKypaTHOCTH, MPOAOIKUTEILHOU
KOHIICHTPAIIM BHUMAHUS U OTBETCTBEHHOCTH 3a MOJTYUYE€HHBIN pe3yJIbTarT.

B ocnoBe metoauku oOydeHus anredpe u HayaaaMm MaTeMaTHYeCcKoro aHaIn3a
JICKHT IEATeTLHOCTHBIA TPUHITUT O0yICHHUS.

CrpykTypa Kypca «Anredpa u Hayajga MaTeMaTUYECKOr0 aHAIU3a» BKIIOYAET
CIIeIyIOIME COJAEPKATEIbHO-METOANYECKUE JHUHUM: «YKclla W BBIYMCICHUS,
«Dynkiun u rpadhukny, «YpaBHEHUs U HepaBeHCTBa», «Hauana maTemaTudeckoro
aHanuzay, « MHOXecTBa U JIorukay. Bce 0oCHOBHBIE cofepKaTeIbHO-METOIMUECKUE
JUHUM U3Y4YalOTCS Ha MPOTSIKEHUM JBYX JIET OOyYeHHMsT B CTapuied IIKoJe,
€CTECTBEHHO JIOMOJIHAS APYT JIpyra U MOCTENEHHO HACHIIIAsCh HOBBIMU TEMaMU U
paznenamu. JlaHHBIA KypcC SBISIETCSI MHTETPATUBHBIM, MOCKOJIBKY OOBEAMHSET B
cebe comepKaHWE HECKOJbKMX MATeMAaTHYeCKUX JHUCIHWIUIMH:  anredpa,
TPUTOHOMETPHUS, MATEMATUUECKUIN aHAIN3, TEOpUsI MHOXKECTB U Ap. [1o mepe Toro
KaK ydalluecs OBJIaJIeBalOT BCE OoJiee MIMPOKUM MATEMATHUYECKUM ammnapaTroM, y
HUX TIOCIIEIOBATEIbHO (POPMHUPYETCS U COBEPIICHCTBYETCS YMEHHE CTPOUTH
MaTeMaTUYECKYI0 MOJICNIb PEAJIbHOW CUTYyalluu, TPUMEHSATh 3HAHUS, TTOJIyYEHHBIE B
Kypce «Anrebpa u Hayaja MAaTeMaTHYECKOrO aHalu3a», [JIs pelieHUs
CaMOCTOATENbHO  CHOPMYIMPOBAHHON MaTeMaTHYEeCKOM 3ajaud, a 3aTeM
UHTEPIIPETUPOBATH MOTYUECHHBIN pe3yJIbTarT.



ConepxaTenbHO-MeTOAUYECKasT JUHUS «YHucla ¥ BBIYMCICHUS 3aBEpILIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BAHUS AECHCTBUTENBHBIX YUCEN, KOTOPOE OBLIO
HAa4yaToO B OCHOBHOW MIKojie. B crapmel mkone oco0oe BHUMaHHE YIEISETCS
(GOpMHUPOBAHUIO TPOYHBIX BBIYUCIUTENBHBIX HAaBBIKOB, BKJIIOYAIONIMX B ce0s
UCIIOJIb30BaHUE PA3IMUHBIX (OpM 3amucu AEMCTBUTEIBHOIO YHCIA, YMEHHUE
PAallMOHAJIBHO BBINOJIHATE JEUCTBUA C HHUMH, [J€JaTh NPHUKUAIKY, OLICHUBATH
pesyabTaT. OOyuaromuecss MOJY4YarOT HaBbIKM TNPUOIMKEHHBIX BBIYMCICHUM,
BBITIOJIHEHUSI JIEWCTBHM C YMCIaMH, 3allMCaHHBIMH B CTaHIApPTHOW ¢opme,
VICIIOJIb30BAHUSI MATEMAaTUUECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAXKEHUM.

JIunns «YpaBHEHUs W HEPABEHCTBA) PEANNU3YETCS HA IPOTSIKEHHH BCETO
oOydyeHHsi B CTapiied MIKOJe, MOCKOJbKY B KaXIOM paslielie MpOorpaMMbl
IPEyCMOTPEHO pEIIeHHE COOTBETCTBYIOMIMX 3aj1ad. OOydaromuecs OBIIAJEBAIOT
pPa3IMYHBIMM METOJAMHU PEUIEHUS] LEJbIX, PAlUOHAIBHBIX, HPPALUOHAIBHBIX,
NOKA3aTeNIbHbIX, JIOTapU(PMUUYECKUX U  TPUTOHOMETPUUECKUX  YpaBHEHUH,
HEPABEHCTB U UX cucteM. [loiydeHHbIE yMEHNS HCTIOJIB3YIOTCS IIPU UCCIEA0BAHUN
GbyHKIMNA C TTOMOIIBIO MPOU3BOMAHON, PENICHUH MPUKIAAHBIX 3a/7ad U 3ajad Ha
HaXOXKJEHUE HauOONBIIMX W HAUMEHBIIMX 3HayeHUd (QyHkuu. JlanHas
colepkaTelbHas JIMHUS BKJIIOYaeT B ce0s Takke (POpMUpPOBAHUE YMEHUU
BBITIOJIHATh Pacy€Thl Mo ¢GopMmysaMm, MpeoOpa3zoBaHUsl IEIbIX, PAUOHATIBHBIX,
UppAIMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAXKEHHUI, a TaKXKe BbIPAXKECHUH,
colepXkallluX CTeNeHu M Jjorapudmsel. brarogaps H3ydeHHUIO alredpanyeckoro
MaTepHaia IpOUCXOIUT JajibHENIIee pa3BUTHE aITOPUTMUYECKOTO U a0CTPAKTHOTO
MBIIIJICHUS yYaIuxcs, (HOPMHUPYIOTCS HABBIKM JCAYKTHBHBIX PaCCYKICHUH,
paboTel C CHUMBOJBHBIMH (OpMamH, TMPEACTABICHUS 3aKOHOMEPHOCTEH U
3aBHCHMOCTEH B BHJI€ PABEHCTB U HEPAaBEHCTB. Anredpa mpeiaraet 3QppeKTUBHbIC
WHCTPYMEHTBl U1 PEUIEHUs IPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3a7ad4,
HarJISIAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKH.

CopnepxarenpHo-MeToauueckas JMHAS «DyHKIMM W rpa@uku» TECHO
NEpEIIETAaeTCs C APYTUMH JIMHUSIMU Kypca, IIOCKOJIBKY B KAKOM-TO CMBICJIE 3a1aET
NIOCJIEA0BATENBbHOCTh U3YUEHU MaTepralia. M3yueHne cTeneHHo, MoKa3aTeabHOM,
JorapuMUYECKOd U TPUTOHOMETPUYECKUX (DYHKIMM, UX CBOMCTB U rpadUKoOB,
UCTONb30BaHue (DYHKIUHM AJI pelIeHus 3a/1a4d U3 APYruX y4eOHBIX MPEIMETOB U
peanpHOM KU3HM TECHO CBA3aHO KaK C MAaTreMAaTUYECKMM AaHAJIM30M, TaAK U C
pelIeHueM ypaBHEHUN W HepaBeHCTB. [Ipu 3Tom Oosbllioe BHUMaHUE YIENseTcs
(dbopMUPOBAHUIO YMEHUS BBIpAKaTh (OpMyIaMHu 3aBUCUMOCTH MEXITY Pa3IMUHbBIMU
BEJIMYMHAMH, HCCIEAOBATh IMOJYYEHHbIE (YHKUUH, CTPOUTh HUX TpaPUKU.
Marepuai 3Toi coaepKaTeabHON JIMHAY HALIEJIEH HAa Pa3BUTHE YMEHUN U HABBIKOB,
MO3BOJISIONIMX BBIPAXKAaTh 3aBUCUMOCTH MEXKy BEIMUYMHAMU B pazinyHOi (opme:
AHATTUTUYECKOW, Tpaduueckoil u cioBecHOW. Ero wu3ydeHwe crnocoOCTByeT



Pa3BUTHIO aNTOPUTMUYECKOTO MBINIJICHUS, CIOCOOHOCTH K OOOOIICHUI0 U
KOHKPETH3AINH, HCTIOIH30BAHUIO aHAIOTHA.

CopepxarenpHass nuHHs «Hauama maremMaTndeckoro aHalin3a» MO3BOJISAET
CYIIIECTBEHHO PACHIMPUTH KPYT KaK MaTeMaTUYECKUX, TaK W MPHUKIAIHBIX 3aj1ad,
JIOCTYITHBIX O0YYaromUMCsl, Y KOTOPBIX MOSIBISETCS BO3MOXKHOCThH UCCIIEIOBATh U
CTpOUTH rpaduku QyHKIIUN, ONIPEACIATh UX HAaHOOJIbIITNE U HAMMEHBIIINE 3HAUYCHU,
BBIYHCIIATH TUIOMAnd Guryp u oObEMBI Tel, HaXOIWTh CKOPOCTH W YCKOPEHUS
nporieccoB. JlaHHasi comepkaTelbHasl JIMHUS OTKPHIBAET HOBBIE BO3MOKHOCTH
MOCTPOCHUSI MaTEeMaTHYECKUX MOJENed pealbHbIX CUTyalui, HaXOXICHUS
HAWJIY4IIero PEIICHNS B MPUKIAIHBIX, B TOM YHUCJIE COMMAIBHO-DKOHOMHYECKHUX,
3aa4ax. 3HAKOMCTBO C OCHOBAMHM MAaTE€MaTHUYECKOTO aHalM3a CIIOCOOCTBYET
Pa3BUTHIO a0CTPAKTHOTO, (POPMaTBLHO-IOTMUECKOTO U KPEATUBHOTO MBITIICHHUS,
(hopMHUPOBAHNIO YMEHUN PacTiO3HABAThH MPOSBIICHUS 3aKOHOB MAaTEMATHKHU B HayKe,
TeXHUKE W HUCKyccTBe. OOydarommecs Y3HAIOT O BBIJAIOMIMXCS pe3yJbTaTax,
TIOJTyYEHHBIX B XO/I€ PAa3BUTHSI MATEMATHKHU KaK HAyKH, U UX aBTOpax.

ConepxarenbHO-MeTOIMYeCKas TUHUA «MHOXKeCTBa U JIOTUKa» B OCHOBHOM
MOCBAIIEHA  JJIEMEHTaM  TEOpPUHM  MHOXKECTB. [€OpeTHKO-MHOKECTBEHHBIC
MIPEICTABJICHUS TTPOHMU3BIBAIOT BECh KypC IIKOJIBHOW MAaTEMAaTHKH M IPEIiararoT
HanOoJIee YHUBEPCATBHBIN S3bIK, OOBEAMHSIONINA BCE pa3/esibl MAaTEMaTHKH U €€
MPWIOKEHUN, OHU CBSI3BIBAIOT Pa3HbIE MATEMAaTHYECKHE TUCIUIUIMHBI B €IMHOE
nenoe. [loaToMy BakHO AaTh BO3MOKHOCTH IIKOJIBHUKY IMOHHMATh TEOPETHUKO-
MHO>XCCTBECHHBIM S3bIK COBPEMEHHON MaTEMaTHKH M HCIIOJIb30BaTh €ro s
BBIPA)KEHUSI CBOUX MBICIIEH.

B kxypce «AnreOpa um Hayalla MAaTeMaTHYECKOTO aHAINU3a» MPUCYTCTBYIOT
TaK)K€ OCHOBBI MAaTEMaTUYECKOTO MOJEIUPOBAHUS, KOTOPHIE IPU3BAHBI
c(hopMHpPOBATh HABBIKK ITOCTPOCHUS MOJICICH PeaIbHBIX CUTYAIIHH, HCCIICOBAHUS
ATUX MOJIEJCH C TMOMOIIBIO ammapaTa ajareOpbl U MaTeMaTHYeCKOTO aHalu3a |
WHTEPIPETANN TTOTYICHHBIX Pe3yIbTaTOB. TaKue 3a1aHusI BIULIETEHBI B KOKIBIN U3
pa3eNioB MPOrpaMMBbl, TOCKOJBKY BECh MaTepUal Kypca IIMPOKO UCIOIb3YETCS IS
pelleHrs TPHUKIATHBIX 3a7ad. [Ipu pemieHur peanbHBIX MPAKTHYECKHX 3aad
ydanyecs: pa3BUBAIOT HAOIIOAATEIHbHOCTh, YMEHHE HAXOJWTh 3aKOHOMEPHOCTH,
a0bCTparupoBaThCsi, HCIOIH30BaTh AHAJIOTHIO, 0000MAaTh M KOHKPETHU3UPOBATH
npobiemy. [lesarenpbHOCTh MO (POPMUPOBAHUIO HABBIKOB PEIICHUS TMPUKIATHBIX
3a/lay OpraHU3yeTcs B MpOIECCe M3YYCHHsI BCEX TEM Kypca «Anredpa M Hayaia
MaTEMaTUYECKOTO aHATTU3ay.

MECTO YYEBHOI'O KYPCA B YYEGBHOM IIVIAHE



B yueGHOM m1aHe Ha M3yUYeHre Kypca anreOpbl M Havaa MaTEMaTHIECKOTO aHaTN3a
Ha 0a30BOM YpOBHE OTBOJUTCS 2 yaca B Hejeno B 10 kinacce U 3 yaca B HEJIEIO B
11 knacce, Bcero 3a nBa roga o0ydyeHus — 170 yacos.



COJEPXKXAHME YYEBHOI'O KYPCA
10 KJIACC

Yucia 1 BBIYUCICHUSA

Panmonaneupie yucia. OOBIKHOBEHHBIE U JCCSATHYHBIE IPOOH, MPOLIEHTHI,
OecKOHEYHbIe  NepuoguvecKkue Apoou. ApudmMernyeckue  Omepamuu ¢
palMoOHAIbHBIMU YK CIIaMU, TPpeoOpa30BaHUs YHCIIOBBIX BhIpakeHUH. [Ipumenenue
Ipo0el U MPOIEHTOB ISl PEIICHHs MPUKIAAHBIX 33/a4 U3 Pa3IMYHBIX OTpaciiei
3HAHUU U PEaJIbHOM KU3HHU.

JeucrButenpHble uMcia. PanvoHanbHbIE HW  UPPAUMOHAIBHBIE YHCIA.
Apudmernueckre ornepanud ¢ JEHCTBUTENbHBIMU yHciaMu. [IpubnmkEéHHbie
BBIUMCIICHUS, IIPABUJIA OKPYTJICHHUS, TPUKUKA U OLICHKA PE3YyJIbTaTa BIYUCICHUN.

Crenenb ¢ 1uensiM  mnokazareneM. CranpaptHas ¢opma  3amucu
NeUCTBUTENbHOTO yucia. Mcnonb3oBanwe mnoaxoxasmiedt  ¢Gopmbl  3amucu
JNEUCTBUTEIBHBIX YHUCEN [JISl PELICHHS TMPAKTUYECKUX 3alad U MPEICTABICHUS
JAHHBIX.

ApudmMernueckuii  KOpeHb ~ HAaTypaJlbHOM  creneHu.  JledctBus  c
apu(pMETUYECKUMH KOPHIMH HATYPaJIbHON CTENEHHU.

CHHYyC, KOCHHYC W TaHI€HC YMCJIOBOrO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
APKTAaHIE€HC YHCJIIOBOIO apryMEHTA.

YpaBHeHUA U HEPABEHCTBA

ToxxnecTBa U TOXIECTBEHHbIE TTPEOOPa30BaAHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHBIE
TPUTOHOMETpHUUYECKUE (HOPMYIIBI.

YpaBHeHuE, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelenue HepaBeHcTsa. Meron
UHTEPBAJIOB.

Pemenue nienpix 1 1poOHO-PAIIMOHATLHBIX YPABHEHUH 1 HEPABEHCTB.

Pemenne nppanmonanbHbIX ypaBHEHUM U HEPABEHCTB.

Penienne TpUroHOMETpUYECKUX YPABHEHU .

[IpruMeHeHre ypaBHEHH 1 HEPABEHCTB K PEIICHUIO MATEMATUYECKUX 3a7a4 U
3a/1a4y U3 Pa3IuYHBIX 00JaCTe HAYKH U peaTbHOM KU3HHU.

DYyHKIUHN U TPaPUKHU

OyHkuus, crnocodwl 3amanus ¢GyHkuu. [paduk  dyHknuu. B3anmzO
oOpaTHbIe (DYHKITUH.

OO6nacth ompeneneHuss U MHOXKECTBO 3HaueHud (yukmmu. Hymm QyHkium.
[TpoMexyTKH 3HAKOMOCTOSIHCTBA. YETHBIE M HEUETHBIE (DYHKIIUU.

CrenenHas QyHKIMS C HATypaJbHBIM U 1IeJbIM Moka3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpadMK KOpHS N-OW CTETCHHU.



Tpuronomerpudeckass OKPYXKHOCTb, OIPEICIICHUE TPUTOHOMETPUUECKHUX
(yHKUIHIA YUCIOBOIO apryMEHTA.

Hayana MaTeMaTH4eCKOro aHaIM3a

[TocnenoBarenbHOCTH, COCO0BI 3a/1aHUS MOCJIEA0BATEIbHOCTEN.
MOHOTOHHBIE TOCIEN0BATENBHOCTH.

Apudmerrnueckas 1 reoMeTpuyeckas mporpeccu. beckoHeuHo yObIBaroiast
reomerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO yOBIBAIOUIEH reoMeTpUYecKou
nporpeccund. @opmyiia CIOXKHBIX NMPOLEHTOB. VMcnonp30BaHME NPOTpeccCUr s
pEILICHUs PEATBHBIX 3a/1a4 IPUKIIAJHOIO XapaKTepa.

MHoxkecTBa M JIOTHUKA

MHOX€eCTBO, omnepaluuu HaJ MHoOXecTBaMu. Jluarpammbl Jitnepa—BeHHa.
[IpuMeHeHrEe TEOPETUKO-MHOXKECTBEHHOIO anmnapara JJisi ONMCAHUs pPEabHbIX
IIPOIIECCOB U SIBIICHUMN, TIPH PEIICHUH 3374 U3 APYTUX yUEOHBIX TPEIMETOB.

Onpenenenne, Teopema, CIeACTBUE, JOKA3ATENBCTBO.

11 KJIACC

Yucaa v BbIYUCTICHUS

HarypanpHble u nenbie uncina. [Ipu3Haku 1eIMMOCTH LIENBIX YHCEL.

CrernieHsb ¢ pallMoOHaNIBHBIM MOKa3zaTeaeM. CBOMCTBA CTEIECHM.

Jlorapudm yucna. JlecaTuynble U HaTypajIbHbIE JOrapu(MBI.

YpaBHeHUA U HEPABEHCTBA

IIpeo6pa3oBaHue BBIpAKEHUH, COEPKALINX JOrapu(MBbI.

[IpeoOpa3oBaHue BBIpAXKEHUN, COAEpXKAILMX CTENEHH C PpalUOHAIbHBIM
IIOKA3aTEIIEM.

[Iprmepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

IToxaszaTenbHbIC yPABHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucreMbl TMHEWHBIX YpaBHEHUM. PellleHne MpUKIagHbIX 3a7a4 C IMOMOIIBIO
CHUCTEMBI JIMHEUHBIX YPaBHECHUM.

Cuctemsl M COBOKYITHOCTH PallMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

IIpuMeHeHre ypaBHEHUI, CUCTEM U HEPABEHCTB K PEILIEHUIO MATEMAaTHYECKHUX
3a/1a4 ¥ 3a7a4 U3 Pa3IMYHbIX 00J1acTel HayKHU U PEaIbHON HKU3HH.

DYyHKIUHN U TPaPUKHU

Oynkuust. [lepuonnyeckue pyHkuuu. [IpoMexyTkn MOHOTOHHOCTH (PYHKIIMH.
Makcumymbl 1 MUHUMYMBbI (pyHKunu. HaumGomnbiiee M HauMeHblIee 3HAUYCHUE
(YHKIIUM HAa TPOMEXKYTKE.

Tpuronomerpruueckue QyHKINH, UX CBOWCTBA U IpauKy.

[TokazaTenbHas u norapudmudeckas GyHKIIUUA, UX CBOMCTBA U rpaduKH.



Hcnonws3zoBanue rpadmkoB GyHKIUNA I PEIICHUS YPaBHEHUN U JTMHEHHBIX
CUCTEM.

Ucnonb3oBanue rtpadukoB GYHKIUN JJIs HCCIEIOBAHUS MPOIECCOB MU
3aBUCUMOCTEHN, KOTOpbI€ BO3HMKAIOT IMPH PEIICHUU 3aJlady U3 JAPYTUX y4eOHBIX
IIPEIMETOB U PEAIbHOMN KU3HMU.

Hayaja MmaTreMaTH4eCcKOro aHaJIM3a

HenpepriBabie pyHK1IMM. MeTO HHTEPBAJIOB JIJIs1 PEIICHUSI HEPABEHCTB.

[IpousBomgHass ¢yHknuu. ['eoMerpuyueckuii. W (PUIHYECKUNA  CMBICI
MIPOU3BOJHOM.

[IpousBoanbie  3neMEHTAapHbIX  (QyHKUUA.  DOpPMYNIBI  HAXOXKICHUS
POU3BOJHON CYyMMBI, IPOU3BE/ICHUS U YACTHOTO (PYHKIUH.

[IpuMeHeHre MPOM3BOJHON K MCCIEIOBAHHIO (DYHKIMI HA MOHOTOHHOCTH H
sKCcTpeMyMbl. Haxoxenrne HanboIbIIIero 1 HauMEHBINEro 3HaueHus (QyHKIIUHA Ha
OTpE3KE.

[IpuMmeHeHne TPOU3BOMHOM JJISI HAXOXKACHUS HAWJIy4dlllero pELICHUS B
NPUKIAIHBIX 3aJayax, [Js ONpPENeNIeHHs CKOPOCTH Mpolecca, 3aJaHHOIo
(dopMynoi Ui rpauKoMm.

[TepBooOpaznas. Tabnuia nepBooOpa3HBIX.

WNuterpan, ero reoMerpuueckuii W (PU3MUECKUA CMBICI. Beruncienue
uHTerpana no gpopmyne Herorona—JleliOnua.



IHNIAHUPYEMBIE PE3YJIBTATBI

OcBoenne yueOHOro mpeamera «Maremartuka» JTOMKHO 00ECIIeUnBaThH
JIOCTUKEHHE Ha YPOBHE CpeJIHET0 00111er0 00pa30oBaHusl CIEIYIOMMNX TUYHOCTHBIX,
METaINpPeAMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJbTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUSI MPOrpaMMbl y4EOHOTO MpeaMeTa
«MaremaTuka» XapakTepu3yoTCs:

['paxxnanckoe BocUTaHUE:

c(hOpMUPOBAHHOCTHIO TPAKAAHCKON MO3UIIMHU 00YUYAIOIIETOCS KaK aKTUBHOTO
U OTBETCTBEHHOIO WI€HAa POCCUUCKOr0 OOIIEeCTBa, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHHUPOBAHUS Pa3IUUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeIyp TpaXkIaHCKOTro oOmecTBa (BBIOOPHI, OMPOCHI W Tp.), yMEHHEM
B3aHUMOJICMCTBOBATh C COLUUAJIBHBIMU HHCTUTYTAMH B COOTBETCTBUHU C HX
GYHKIUSIMHA 1 HA3HAUYCHHUEM.

[TaTpuoTnueckoe BOCIIMTAHUE:

c(hOpPMHPOBAHHOCTHIO POCCUICKOMN TPAXKTAHCKON UICHTHYHOCTH, YBOKCHUSI K
MPOLUIOMY Y HACTOAILIEMY POCCUMCKONW MAaT€MAaTHUKHU, [IEHHOCTHBIM OTHOLICHUEM K
JTOCTUXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUHMCKON MaTeMaTUUYE€CKOMN IIKOJIbI,
K HCIOJB30BAHUIO ITUX JOCTHIKEHUN B JAPYrMX HayKax, TEXHOJOTHUSX, cdepax
3KOHOMHUKH.

JlyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HaHUEM JTyXOBHBIX LEHHOCTEH POCCHIICKOTO Hapoma;
c(hOpMHPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHMS, OTUYECKOTO  MOBEICHUS,
CBSI3aHHOIO C NMPAKTUYECKUM IMPUMEHEHUEM JOCTUKEHUN HAYKU U JEATEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJIa B IOCTPOCHUE YCTOMUYUBOTO OyIyIIEro.

DCTETUYECKOE BOCIIUTAHUE:

3CTETUYECKMM OTHOLICHUEM K MHpPY, BKIIOYAs 3CTETUKY MATEMAaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 33]1a4, PEIICHUH, PACCYKACHHI; BOCIPUUMINBOCTHIO
K MaT€MaTUYECKHUM aCIIE€KTaM Pa3JInuHbIX BUJOB UCKYCCTBA.

®H3UUYECKOE BOCITUTAHUE:

c(OPMHPOBAHHOCTHIO yMEHHS TMPUMEHATh MaTEeMaTHYECKHWE 3HAHUS B
WHTEpecax 37J0pOBOTO U Oe30macHOro 00pasa Ku3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3J0pPOBbIO (3710pOBOE MUTAHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUA U
OT/bIXa, peryJisipHas pu3nuecKas akTHBHOCTb); (M3UIECKOT0 COBEPIICHCTBOBAHMS,
IIPY 3aHATUSAX CIIOPTUBHO-0310POBUTEIBHON JIESTEIBHOCTBIO.

TpynoBoe BociuTaHue:



TFOTOBHOCTBIO K TPYJy, OCO3HaHHEM LIEHHOCTH TPYAOJIIOOMs; MHTEPECOM K
paznmuyHbiM  cpepaM  NPOPECCUOHAIBHOM  JEATENBHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSMU, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BHIOOP
Oynyweil mnpodeccun M peaau3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJIaHBbI;
TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K  MaTeMaTHMYecKoMy oOOpa3oBaHHIO U
caMoOOpa30BaHUIO Ha MPOTSIKEHUU BCEW JKU3HU; TOTOBHOCTBIO K AKTUBHOMY
YYAaCTHUIO B PEIICHUH IPAKTUYECKUX 3a/1a4 MaTEMATUYECKOM HAIIPABJIEHHOCTH.

DKOJIOTHYECKOE BOCITUTAHUE:

c(OPMUPOBAHHOCTHIO 3KOJOTHYECKON KYyJIbTYpbl, MOHUMAHUEM BIIUSHUSA
COLMAJIbHO-D)KOHOMHYECKHUX IPOLECCOB HA COCTOSHUE NMPUPOJHOM M COLMAIBHOU
Cpelpl, OCO3HAHUEM TIJIOOAJBHOIO  XapakTepa HSKOJOTMYECKUX MpodiIeMm;
OpHMEHTAllMEed HAa NPUMEHEHUE MAaTEMATUYECKUX 3HAHUM Ul PELICHHs 3a1ad B
00J1aCTH OKpYKarouleil cpebl, INTAHUPOBAHUS IOCTYIIKOB M OLIEHKHA UX BO3MOXKHBIX
MOCTICICTBUI [T OKPYKAIOIIEH CPEBI.

[enHOCTH HAY4YHOI'O MO3HAHHUS:

c(OPMUPOBAHHOCTHIO MHUPOBO33PEHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM W  OOUIECTBEHHOM MpPaKTUKH, MOHUMAaHUEM
MaTEMaTUYECKOM HayKH Kak c¢epbl YeJIOBEUYECKOW MAesTeIbHOCTH, ATaloB €€
pasBUTHUS M 3HAYMMOCTH JUIs PA3BUTHUS LUBWIM3ALKMM;, OBJIAJACHUEM S3BIKOM
MaTeMAaTUKM M MAaTeMaTUYECKOW KyJIbTYpOM KakK CPEACTBOM IIO3HAHUS MUDa;
TOTOBHOCTBIO OCYUIECTBIIATh INPOEKTHYK0 M HCCIEHOBATEIBCKYIO AEATEIbHOCTD
WHJIMBUAYAJIBHO U B TPYIIIE.

METANPEAMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIE Pe3ybTaThl OCBOCHHS IMPOTPAMMBI YUE€OHOTO MpeaMeTa
«MaremaTuka» XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HABAMENbHBIMU  OCLCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusiMuU, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU 0eUCTNEUAMU.

1)  Vuusepcanvnvie — noznasamenvHvle  Oeticmeus, — 0Oecnedusarom
Gdopmuposarue 6a308blX KOSHUMUBHBIX NPOYECCO8 00YUAOWUXcs (0ceoeHue
Memo0o8  NO3HAHUA ~ OKpYXCamowe20  Mupa;  npumMeHeHue  J102U4ecKux,
uccie0o8amenbCcKux onepayuil, ymeHul pabomams ¢ ungopmayueti).

bazoBnie JorHUecKue AeHCTBUS:

e BBIBIIATH U XapaKTEPU30BaTh CYIIECCTBEHHbIE MPU3HAKA MATEMAaTUYECKUX
OOBEKTOB, TOHSATHUN, OTHOIIEHWH MEXAY TMOHATUSIMH; (HOPMYTUPOBATH
OTIpeNeICHUs]  TOHSATWW; YCTAaHABIMBATh CYNIECTBEHHBIA  TPHU3HAK
KJaccu(ukanuy, OCHOBAaHUS JUIsi OOOOIIEHUS M CpaBHEHHUS, KPUTEPHUU
MIPOBOJIMMOTO aHAJIN3A;



BOCIIPUHUMATh, (HOpMyIupoBaTh M  TPEOOPA3OBBIBATH  CYXKIICHUS:
YTBEPJUTENbHBIE U OTPHULIATENIbHbIC, €JUHUYHBIC, YaCTHbIE U OOIIUE;
YCIIOBHBIE;

BBISIBIISITh ~ MAaTEMAaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTuBopeursi B (akTax, JAHHBIX, HAONIOACHHUSX U YTBEPKICHHSIX;
npejyiaratb KpUTEPUH 17151 BBISIBJICHUS] 3aKOHOMEPHOCTEN U MPOTUBOPEUHI;
JieJIaTh BBIBOJBI C KCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX U
WHJIYKTUBHBIX YMO3aKJIFOUEHUH, YMO3aKIIFOUEHUN 110 aHAJIOTHH;
MPOBOJAUTH CaMOCTOSITEIILHO JI0Ka3aTeIbCTBa MaTeMaTH4YEeCKUX
YTBEPKIEHUM (MPsIMbIE U OT MPOTUBHOTO), BHICTPAaUBATh apryMEHTAIHUIO,
NPUBOAUTH MPUMEPBl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KJICHUS U BBIBO/IbI;

BBEIOMPATh CIOCO0 perieHus yd4eOHOW 3ajaun (CpaBHUBATH HECKOJIBKO
BAPUAHTOB pEIICHUS, BBHIOUpPATh HauboJee NOAXOMAUMNA C Y4ETOM
CaMOCTOATENILHO BbIIENIEHHBIX KPUTEPHUEB).

ba3oBbIe nccienoBareIbCKUE JICHCTBUA:

UCIIOJI30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKUIA MHCTPYMEHT IO3HAHUS;
(bopMyIMpoBaTh BONPOCH], (UKCUPYIOLIUME MPOTUBOpEUUE, MpoliIemy,
YCTaHABIMBATh  UCKOMOE MW  JlaHHOe, (OpMHUPOBATh  THIIOTE3Y,
apryMEHTUPOBATh CBOO MO3ULUI0, MHEHHUE;

MPOBOJIUTH CaMOCTOATEIILHO CIUTAHMPOBAaHHBIN AKCIIEPUMEHT,
UCCIIEJOBAaHUE II0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTU4eCKOro
O00BbEKTa, SBJIECHUSA, NpPOLECCa, BBIIBICHUIO 3aBUCHUMOCTEH MEXAy
00BEKTaMHU, SIBICHUSMU, IIPOLIECCAMU;

CaMOCTOSITENTbHO (POPMYIHPOBATH 0O0OIIEHNS M BBIBOABI 10 pe3yjIbTaTaM
IPOBEAEHHOTO HAONIONEHUS, UCCIEJOBAHMS, OLIEHUBATh JIOCTOBEPHOCTH
MOJTyYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUI;

IIPOTHO3UPOBATh BO3MOXXKHOE PA3BUTHE NPOLECCa, a TAKXKE BbIABUIATH
MPEANOJIOKEHUS O €r0 Pa3BUTUN B HOBBIX YCIOBHSIX.

Pabora ¢ nundopmariueii:

BBISBJIITH J1e(DUIUTHI MH(OPMAaLIUK, TaHHBIX, HEOOXOAUMBIX JUIsl OTBETA HA
BOIIPOC U JUIsl pELIEHUS 3a]1a4H;

BBIOMpPAaTh ~ MH(GOpPMAIMI0O M3  HCTOYHUKOB  PA3JMYHBIX  THUIIOB,
aHaJIN3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPHPETUPOBATH MH(POPMALUIO
pa3IMYHbIX BUAOB U (HOPM IIPE/ICTABICHHUS;

CTPYKTYpPUPOBAaTh HHPOPMALIMIO, MPEACTABIATh €€ B Pa3IMUHbIX (Popmax,
WJLTIOCTPUPOBATH Tpaduuecky;

OLIEHUBATh HaEKHOCTD uH(popMauu o CaMOCTOSITENILHO
c(OpMYJIMPOBAHHBIM KPUTEPUSIM.



2)

Vuueepcanouvie KomMMyHukamuenwvle Oelicmsus, o0becnedusarom

CHOPMUPOBAHHOCMB COYUATLHBIX HABLIKOE 0OVHAOUJUXCAL.
OO1eHue:

BOCIPUHUMATh U (POPMYIHPOBATH CYKJIE€HUS B COOTBETCTBUHU C YCIOBUSIMU
U LIETISIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIpaXkaTh CBOIO TOUKY 3PEHHUS
B YCTHBIX M IMUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS MO XOJy PEILICHHUS
3aJlayu, KOMMEHTUPOBATh MOJYyUYEHHbIN pe3yJIbTaT;

B X0J1e 00CyXJIeHUs 3a7]aBaTh BOIPOCHI IO CYIIECTBY 00CYKIa€MOU TEMBI,
poOJIEMBI, peIIaeMoil 3a/1a4M, BBICKA3bIBATh UJECH, HAIICJICHHBIE HA IIOUCK
pELICHUS; COMOCTaBIATh CBOM CYXJIEHHUS C CYXACHHSIMHU JPYTUX
YYaCTHUKOB JHajiora, oOHapy»UBaTh Pa3IMUM€ U CXOJCTBO IMO3ULIUH; B
KOPPEKTHOI opme popMyIUpOBaTh Pa3HOIIIACHS, CBOM BO3PAKECHUS;
NPEACTABIATh  PE3yJIbTaTbl  PELIEHHWs  3aJauyd,  SKCIOEPUMEHTAa,
M CCJIEI0BAHMS, IPOEKTA; CAMOCTOATEIBHO BEIOMPATh (POPMAT BHICTYIUICHHS
C Y4€TOM 3ajJa4 Ipe3eHTAllMd U OCOOEHHOCTEN ayAUTOPUN.

CoTpyIHUYECTBO:

MOHUMATh U UCII0JIb30BaTh NPEUMYLIECTBA KOMAaHIHON U MHANBUAY AJILHON
paboThl MpU peuIeHUH YYeOHbIX 3ajlay; MPUHUMATHh LEdb COBMECTHOM
NESATENIbHOCTH, IUIAaHUPOBaThb  OPraHU3alMI0 COBMECTHOM  paboThI,
pacnpenenatb BHUIbI paboOT, JOroBapUBaThCs, OOCYXKIaTh Mpolecc HU
pe3yabTar paboThl; 00001IaTh MHEHUSI HECKOJBKUX JIFO/ICH;

y4acTBOBaTh B IPYMIIOBBIX (popmax paboThl (00CyXIeHUs, 0OOMEH MHEHUH,
«MO3rOBBIE HITYPMBD» W UHBIE); BBINOJHITH CBOIO 4YacTb pabOThl U
KOOPAMHHUPOBATH CBOM IEUCTBUS C IPYTUMH YJICHAMH KOMaH 1bl; OLICHUBATh
KauecTBO CBOEro BKJIaJa B OOMIMA NOPOAYKT MO  KPUTEPHSIM,
chOpMyIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBHUS.

3) Yuueepcanvuvie pecynamusnsie oeiicmsus, obecnewusarom opmuposanue
CMBICNI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUUHOCTIU.
Camoopranuzanusi:

COCTABJIATH IIJIaH, aJITOPUTM PCIHICHUA 3a1a4U, BI>I6I/IpaTB crrocod peuicHus €

y4€TOM HMMEIOILUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHUN ¢ YYETOM HOBOW MH(pOpMaLUy.
CaMOKOHTPOJIB:

BJIaACTb HaBbIKaAMH I103HAaBATEIbLHOU pe(bﬂeKCI/II/I KaK OCO3HaHUu:A
COBCpPIIACMBIX ,HGFICTBHIZ N MBICIUTCIIBHBIX ITPOOCCCOB, UX PC3YJILTATOB,
BJIaACTh crocodoamMu CaMOITPOBEPKH, CAMOKOHTPOJIA ITPOICCCa U PE3YyJIibTaTa
PpEIICHUA MaTeMaTH4YEeCKOM 3aga4du,



e MPEABUAECTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTB ITPH PELLICHNH 3a1a4H,
BHOCUTh KOPPEKTHUBBI B JI€ITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
JAHHBIX, HAWJEHHBIX OIMUOOK, BBISIBIEHHBIX TPYIHOCTEH;

e OIICHMBAaThb COOTBETCTBHE pe3yjbTaTa LEIU U YCIOBUAM, OOBSICHATH
IIPUYUHBl JTOCTHKECHHUS WIM HENOCTHIKECHUS DPE3YJIbTAaTOB JECATEIBHOCTH,
HaXOJIUTh OMIMOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

HPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa U Hayajaa MaTEMaTUYECKOTO aHaIK3a»
Ha YPOBHE CpPEJHEro o0I1iero oOpa3oBaHUs JOJKHO OOECIEYUBATH JOCTHUKEHUE
CJICTYIOIINX TPEMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB:

10 KITACC

Yucia 1 BHIYUCICHUA

OnepupoBarh TNOHATHSAMHU: PALUMOHAIBHOE U JIEWCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAS U JIECATUYHAsA JPOOb, MPOLEHTHI.

Beimonusate  apudmMernueckue — omnepalud € PAlMOHAIBHBIMU U
JNEUCTBUTEIBHBIMU YU CIIaAMU.

BrinonasaTs npubInKEHHbIE BRIYUCICHUS, UCTIONB3YS MPaBUiia OKPYTICHUS,
JenaTh MPUKUAKY U OLIEHKY PE3yJIbTaTa BbIYNCICHUMN.

OnepupoBarh MOHATUSAMH: CTENEHb C LEIbIM IOKa3aTeNeM; CTaHIapTHas
dopma 3amucu JCUCTBUTENBHOIO YHCIA, KOPEHb HATypaJbHOW CTEICHH,
UCIOJIB30BaTh MOAXOIALTYI0 (POPMY 3aMUCH JIEHCTBUTENIBHBIX YUCEN ISl PEeIeHUs
IIPAKTUYECKUX 3a/1a4 U MTPEACTABICHUS JaHHBIX.

OnepupoBarh NOHATUSMH: CUHYC, KOCUHYC U TAHT€HC MPOU3BOJIBHOTO YTJIA;
UCIIOJIb30BaTh 3aIllMCh IPOU3BOJIBHOIO yIJla Yepe3 00paTHbIE TPUTOHOMETPUUYECKUE
byHKIIHN.

YpaBHeHUs M HEPABEHCTBA

OnepupoBarh MOHATHUSIMU: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO; LEJOE,
palMOHAIIBHOE, UPPAlMOHATIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
YPAaBHEHHUE;

BrinonHsaTe npeodpa3oBaHKsl TPUTOHOMETPUUECKUX BBIPAXKEHUM W pelaTh
TPUTOHOMETPUYECKUE YPABHEHMUSI.

BrinonHsaTe mpeoOpa3oBaHUsl IIENbIX, PAIMOHAIBHBIX U UPPAMOHATBHBIX
BBIPQ)XEHUU U PENIATh OCHOBHBIE TUIIBI LIENBIX, PALIMOHAIBHBIX U UPPALMOHATIBHBIX
YPaBHEHUN U HEPABEHCTB.

[IprMeHATh ypaBHEHUSI U HEPABEHCTBA ISl PELICHUSI MaTEMAaTUYECKUX 3a/1a4
M 33]71a4 U3 PA3IMYHbIX 00J1acTel HayKU U PeaIbHON KU3HHU.



MonenupoBaTh peajbHble CHUTyalldd Ha S3bIKE airedpbl, COCTABIATH
BBIPAKEHHUSI, YpPaBHEHMS, HEPAaBEHCTBA IO YCIOBHUIO 3a/Jaud, HCCIEI0BaTh
OCTPOEHHBIE MOJIEH C UCIIOIb30BAHUEM allllapaTa ainreopsl.

DOyHKUMH U rpapuxn

OmnepupoBarh MOHATUSIMH: (QYHKIHS, CIIOCOOBI 3a/laHus (PYHKIMH, 00IacTh
OMpeNeieHUs] U MHOXXECTBO 3HAYeHMM (QyHKUMHU, Tpaduk (QyHKUHH, B3aUMHO
oOpaTHbIe PYHKIUU.

OnepupoBaTh NOHATUIMU: YETHOCTh U HEYETHOCTh PYHKIMHU, HYJIH (PYHKIINH,
IPOMEXKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBath rpaduku GyHKIUN A1 pelIeHUs] ypaBHEHUA.

CtpouTh U 4UTaTh TpaUKU JIUHEWHONW (YHKIMHU, KBAJPaTUUYHON (PYHKIUH,
CTENEHHON (PYHKIIMH C LEJIbIM MOKa3aTeseM.

Hcnonb3oBare rpaduku QyHKIMA UIsI HUCCIEAOBAaHUS MPOIECCOB U
3aBUCHMOCTEH MpH PElIeHUH 3a]a4 U3 JIPYTHuX Y4eOHBIX MPEAMETOB M PeabHOM
KU3HU; BhIpaXaTh (OpMyIaMu 3aBUCUMOCTH MEXK/y BEJIMUYMHAMHU.

Hauana mateMaTH4ecKoro aHajau3a

OnepupoBarh MOHATUSAMH: IIOCIENOBATEIBHOCTh, apu(dmMeTHyeckas U
reOMETpPUYECKas MPOrPECCUu.

OnepupoBarh TMOHATUSIMH: OECKOHEUYHO YyOBIBAIOIIAsi TreoMETpUYecKast
nporpeccusi, cyMMa 0€CKOHEYHO yObIBarOIIe reOMETPUUECKON MPOTPECCHH.

3anaBaTh NOCAEAOBATENIBHOCTH PA3IMYHBIMU CITOCOOAMHU.

Hcnonbs3oBarh CBOMCTBA MOCIEI0BATEILHOCTEN U MPOTPECCUM AJI PEIICHUS
peasIbHbIX 3a]1a4 MPUKJIAJHOTO XapaKTepa.

MHoskecTBa M JIOTHKA

OnepupoBarh MOHATHUSIMHU: MHOXKECTBO, ONEPAIH HAJ MHOKECTBAMHU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapaTt sl OMMCAHUS PEeaTbHBIX
IPOLIECCOB U SIBIICHUMN, TIPU PEUICHUU 33]]a4 U3 APYTUX yUeOHBIX TPEIMETOB.

OnepupoBarb  MOHATHUSMH:  ONpEAEIICHHE,  TEeOpema,  CIEACTBUE,
J0Ka3aTebCTBO.

11 KJIACC

Yucsa v BLIYHCTICHUS

OnepupoBarh TNOHATHUSAMHU: HaTypaJbHOE, IEJI0€ YHCIO; MCIOJIb30BaATh
MPU3HAKU JICJIMMOCTH LIEJIbIX YUCEI, PA3JIOKEHUE YHCIIA HA MPOCThIE MHOXKUTEIU
JUUTS pEIIECHUS 3a/1a4.

OnepupoBarh MOHITUEM: CTETICHB C PALIMOHATBHBIM MTOKa3aTEIEM.

OnepupoBarh MOHATHSAMU: JIOTapU(PM UYKCIIA, TECATUYHBIC U HATypaIbHBIC
aorapuMsl.

YpaBHeHUs] U HEPABEHCTBA



[IpumeHsiTb CcBOWMCTBa CTEMEHW ISl MpeoOpa3oBaHUsl  BBIPAKEHUI;
ONEPUPOBATh NOHATUAMM: ITOKA3aTEIBHOE YPaBHEHHE M HEPABEHCTBO; pEIIaTh
OCHOBHBIE THUIIbI IOKa3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BoinonHaTe npeoOpa3oBaHUsl  BBIPAKEHUHM, COAEpXkalluX JIorapuQmsl;
OIIepUPOBATh MOHATUSIMU: JIOTApU(PMHUUECKOE ypaBHEHUE U HEPABEHCTBO; PEIlIaTh
OCHOBHBI€ THUIIBI JIOTAPU(PMHUUECKUX YPABHEHUN U HEPABEHCTB.

Haxomute pemenus npocTelimx TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBarh NOHATHUSAMU: CUCTEMA JMHEHHBIX YPAaBHEHHUH U €€ pELICHUE;
MCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUHN JUJIS PELICHUS IPAKTUYECKUX 3a1a4.

HaxomuTe pemieHns npocTeUnX CUCTEM M COBOKYITHOCTEN PallMOHAIBHBIX
YPaBHEHUH U HEPABEHCTB.

MonenupoBaTh peajbHble CUTyalldd Ha S3bIKE aiaredpbl, COCTaBIATH
BBIDAXKCHUS, YPaBHEHMS, HEPABEHCTBA M CHCTEMBl II0 YCIOBHIO 3a/a4H,
UCCJIEI0BATh MOCTPOEHHBIE MOJIETH C UCIOJIb30BAHUEM alliapara aiareopsl.

DOyHKUMH U Tpaduku

OnepupoBarb  MOHATHSAMM:  IEepHOAUYECKass  (QYHKUMS, IPOMEXKYTKU
MOHOTOHHOCTH (PYHKUMHM, TOYKM OJKCTpeMyma (QyHKUMHU, HauOonibllee U
HauMeEHblllee 3HayeHus (QYHKUMM Ha TMPOMEXKYTKE; HCIOIb30BaTh WX IS
UCClIe0BaHMs PYHKINHU, 3aJaHHOU TpaduKOM.

OnepupoBarh MOHATHSAMHU: TpadUKU MOKA3aTeIbHOM, JIOrapupMUUYECKOn Hu
TPUTOHOMETPUYECKUX (PYHKUMI; M300paxaTh X HAa KOOPAMHATHOW MJIOCKOCTH U
VCIIOJIB30BaTh JJIsl PELICHNS] YPAaBHEHUN U HEPABEHCTB.

N300pakath Ha KOOPIMHATHOM TUIOCKOCTHU TpavKu JIMHEHHBIX YPAaBHEHUN U
VCIIOJIB30BaTh UX I PELIEHUs CUCTEMBI JINHENHBIX YPAaBHEHUM.

Hcnonb3oBare rpaduku  QyHKIMA UIsI  HUCCIEAOBAaHUS MPOIECCOB U
3aBUCUMOCTEN U3 APYruX y4eOHbIX JTUCUHUILINH.

Havana mareMaTH4ecKoro aHajinsa

OnepupoBarh MOHATUSMU: HEMpepbIBHAS (QYHKIUS; MPOU3BOAHAS (DYHKUINU;
UCITI0JIb30BaTh FEOMETPUUYECKUNA M (PU3UUECKHUI CMBICI MPOU3BOJHON IJIsl pEIICHUS
3az1ay.

HaxoauTs npou3BOAHbBIE AIEMEHTAPHBIX (QYHKIIUM, BBIYUCIATH IPOU3BOIHBIE
CYMMBI, IPOU3BEJCHHS], YACTHOTO (DYHKITHI.

Hcnonbs30BaTh NPOU3BOAHYIO ISl HCCIIEA0BaHUS (DYHKIIMM HA MOHOTOHHOCTb
U KCTPEMYMBI, IPUMEHSATh PE3YJIbTaThl UCCIEAOBAHUS K TIOCTPOCHUIO IPaPUKOB.

Hcnonb30BaTh NPOU3BOAHYIO I HAXOXKIACHUsS HAWIY4IIEro pEIICHUSA B
NPUKIIAIHBIX, B TOM YHCJIE CONHAIBHO-DKOHOMUYECKHX, 3a1a4aX.

OnepupoBarh MNOHATUSMHU: T[EepBOOOpa3Hass W  MHTErpayl; MOHUMATH
reOMEeTPUUECKUN U PU3NYECKUI CMBICI HHTErpaia.



Haxonuts nepBooOpa3Hbie d1eMeHTAPHBIX (DYHKIIHI; BBIYUCIISTH UHTETPAI 10
dbopmyne Hetotrona—JleliOnuna.

PemaTte mpukiagHbie 3a1a4v, B TOM YHCIE COIMAIBHO-PKOHOMHUYECKOTO U
(GU3NIECKOTO XapaKTepa, CPeACTBAMH MaTEeMaTHIECKOTO aHaJIH3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsunyecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NMPOrpamMmblI Bcero Kontponbubie - IMpaktirieckie o0pa3oBaTeJIbHbIE
padoThbI padoTsI pecypenI
MHoecTBa palliOHAIBHBIX U
1 NIEUCTBUTENILHBIX ynce. Parmonansabie 14 1
YpaBHEHHUS U HEPABEHCTBA
5 Oyuknuu U rpadukn. CTEneHb C IelTbIM 6
noka3aresinem
3 ApudmeTrnaeckuii KOpeHb N—0i CTETICHHU. 18 1
WppanmonansHble ypaBHEHUS U HEPABEHCTBA
DopMybl
4 TPUTOHOMETPUU. T pUrOHOMETpUUYECKHE 22 1
ypaBHEHUS
5 [TocenoBaTeTIbHOCTH M POTPECCUN 5
6 [ToBTOpenue, 0600IIeHNEe, CUCTEMATU3AITHS 3 1
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0




11 KJIACC

Kosn4yecTBo 4acos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3/ie/ioB U TeM (uu¢posbie)
n/n MPOrPaMMbI Bceero Kontpoabubie | Ipaxtuieckue oOpa3oBaTesibHbIE
padoThI padoTbI
pecypchl
CreneHb ¢ paliOHAIBHBIM TIOKA3aTeJIeM.
1 [TokazatensHas pyHnkius. [TokazarenbHble 12 1
YpaBHEHHS U HEpAaBEHCTBA
Jlorapudmuaeckas GyHKIus.
2 Jlorapudpmuueckue ypaBHeHUS U 12
HEpaBEHCTBA
Tpuronomerpuueckue GyHKINUU U UX
3 rpaduxu. TpuroHomerpuieckue 9 1
HEpPaBEHCTBA
4 [IpousBoanas. [IpumeHneHne npon3BOAHON 24 1
5 WuTerpan u ero npuMeHeHUs 9
6 Cucrembl ypaBHEHUH 12 1
7 HatypanbHble 1 1ienbie yncia 6
3 [ToBTOpeHue, 06001IeHNE, CCTeMAaTH3aIIUs 18 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




HNOYPOYHOE IIVTIAHUPOBAHHUE

10 KJIACC
N KosaunyecTBo 4yacos DJIEKTPOHHBIE
n;-)n Tema ypoka Beero Kontpoabueie | Ilpaktuyeckne = UH(ppoBbIE
padoThI paboThI oOpa3oBaTe/IbHbIE
pecypcsbl
1 MHoecTBO, oniepalluy Ha/l MHOKECTBaMU. J(narpaMmbl 1
Oitnepa—Benna
5 Panyonanbenble yncina. OOBIKHOBEHHBIE U IECSTUYHBIE 1
JpoOu, TIPOLICHTHI, 0ECKOHEUHBIE TIEPUOIUIECKUE TPOOH
3 Apudmernueckre onepanuu ¢ pauroHaIbHBIMU 1
YHcIaMH, IpeoOpa30BaHUs YUCIOBBIX BbIPAXKEHUH
[Tpumenenue apoGeil ¥ NPOLIEHTOB I PELICHUs
4 MPUKJIAAHBIX 33/1a4 U3 Pa3JIM4YHbIX OTpACiel 3HAaHUN U 1
pEAIbHOM KU3HU
5 [Tpumenenue apoGeit 1 MPOIEHTOB I PEeLIeHUs 3a1a4 1
5 [HelictBurenpHble yncna. PannonanbsHbie U 1
UppalyoOHaJIbHbIE YHCIIa
7 Apudmernueckue onepanuy ¢ AeHCTBUTEIbHBIMH 1
YHUCIAMHU
8 [TpuGnnxEHHBIE BBIYMCICHUS, IPAaBUIIA OKp}:FJ‘IeHI/IH, 1
IPUKHUIKA U OLIEHKA pe3yJIbTaTa BHIYUCICHUM
9 ToxnecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUS 1
10 YpaBHEHHUE, KOPEHDb YPABHEHMUS 1
11 HepaBeHcTBO, penieHne HepaBeHCTBA 1
12 Mertona uHTEpBaJIOB 1




Pemenue uensix 1 1poOHO-pallMOHANBHBIX YPaBHEHUN U

13
HEPABEHCTB
KonTtponbnas padota no teme "MHoxkecTBa

14 paLMOHATIBHBIX U IeHCTBUTEIbHBIX YHCEIL.
PanimonansHbIe ypaBHEHHS U HEPABEHCTB"

15 OyHKIHS, CIIOCOOBI 3a1aHus QyHKINH. B3anmMHO
oOpatHble GYHKIUN
I'paduk pynkuuu. O6IacTh ONpeeIeHHsI U MHOKECTBO

16 sHaueHni pyHkiuu. Hymn dynkmuu. [IpomexyTku
3HAKOMOCTOSIHCTBA

17 YérHpie 1 HEYETHBIE (QYHKIIUN

18 Crenens ¢ nenbiM nokaszareneM. CTanaapTHas popma
3aIlUCH JEHCTBUTENIHOTO YHCIIa
Hcnonp3oBanue noaxoasamiei Gopmsl 3arucu

19 JEHCTBUTENBHBIX YUCEN ISl PEIICHHS TPAKTUYECKUX
3aJ1a4 ¥ MpeICTaBICHUS TaHHBIX

20 CrenenHas (yHKIHS C HATypaJIbHBIM U LIEIBIM
nokasateneM. E€ cBolicTBa u rpadguk

21 Apudmernuecknii KOpeHb HATYPaJIbHON CTEIICHH

29 Apudmernueckuii KOpeHb HATYPaJIbHON CTEIICHH.
Pentenue 3amgau

23 CaoiicTBa apu(PMETHUYECKOTO KOPHS HATypaJIbHOM
CTEIIEHU

24 [IpumeneHue cBOMCTB apu(METHUECKOTO KOPHS
HaTypajbHOH cTeNeHn

o5 CaoiicTBa apu(pMETUUECKOTO KOPHS HAaTypaJIbHOM
crerneHu. Pemenue 3amau

26 JeiicTBus ¢ apupMEeTHIECKUMU KOPHIMH N—Oi CTETIEHU




JeiictBus ¢ apudMeTHUECKUMU KOPHSIMHU N—OM CTETIEHH.

27 . 1
[TpumeHeHme CBOWMCTB apu(METHUECKOTO KOPHS

28 JeiicTBus ¢ apupMeTHUECKUMHU KOPHSIMHU N—ON CTETIEHH. 1
Pemenue 3amau

29 HeticTBus ¢ apupMeTHIECKUMU KOPHSIMHU N—OM CTEIICHHU. 1
Pewenne 3ananui

30 JeiicTBus ¢ apuMeTHUECKUMHU KOPHSIMHU N—OH CTETIEHHU. 1
CamocrostenbHas pabora

31 HppaunoHanbHble ypaBHEHUS 1

32 Pemienne nppanmoHanbHBIX YpaBHEHUH 1

33 WppannonanbHble HEpaBEeHCTBA 1

34 Pemenne npparnroHaabHBIX HEPABEHCTB 1

35 Pemrenne nppainoHAIBHBIX YPaBHEHNUN U HEPABEHCTB 1

36 CgoiicTBa u rpaduk KOpHS N-0if cTeneHN 1

37 CgoiicTBa u rpaduk KopHs N-oif crenenu. Pemenue 1
3a/1a4
KonTtponsnast pabota o teme "Apudpmerniyeckuii

38 KOpeHb N—oii crenenn. MppannoHnanabHble ypaBHEHUS U 1
HepaBeHCTBa"

39 CuHyc, KOCUHYC ¥ TaHT€HC YHCJIOBOTO apryMeHTa 1

40 CuHyc, KOCHHYC U TAaHT'€HC YHCIIOBOI'O apryMEHTa. 1
Pewenne 3anau

41 ApKcUHYC, apKKOCHUHYC U apKTaHI€HC YUCIOBOTO 1
aprymMeHra

42 ApKCUHYC, apKKOCUHYC U apKTaHT€HC YUCIOBOTO 1

apryMeHra. Pemenue 3anau




Tpuronomerpudeckasi OKpYy>KHOCTb, OTIPEIETICHUE

43 TPUTOHOMETPHUYECKUX (DYHKIIUH YUCIOBOTO apryMEHTa 1
Tpuronomerpuueckas OKpyKHOCTb, OIIPEJIETICHHUE

44 TPUTOHOMETPHUECKUX (PYHKIIHI YUCIOBOTO apryMeHTa. 1
Penrenue 3agau

45 TpuroHomeTprudecKue TOKIeCTBA 1

46 OcHoOBHbIE TpUTOHOMETpUUECKUEe GopMyabl. PopmyIibl 1
CIIOXKEHUS

47 OcHOBHBIE TpUTOHOMETpUUYECKHE (GOopMyITbl. DOpMYITBI 1
JIBOMHOTO yriia

48 OcHoBHBIE TpUrOHOMETpUUECKUEe GopMyabl. DopmyIibl 1
MpUBEICHUS

49 [IpeoOpazoBaHue TPUTOHOMETPUICCKUX BBIPAKCHU. 1
CyMMa ¥ pa3HOCTh CHHYCOB U KOCHHYCOB

50 [IpeobpazoBanne TPUTOHOMETPUIECKUX BBIPAKECHUH. 1

51 [TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BBIPAKEHUH. 1
Pemenne 3anau

59 [IpeoOpa3oBaHue TPUTOHOMETPUUECKUX BBIPAKEHUI. 1
Pewenne ynpaxueHui

53 [TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BBIPAKEHUI. 1
CamocrostensHas padbora

o4 YpaBHeHHe cos X =a 1

55 VYpaBHeHue sin X = a 1

56 VYpaBHeHwMil tg X = a 1

57 Pemenre oqHOPOAHBIX TPUTOHOMETPUUYECKUX YPABHEHHUI 1

58 Pemienne TpUroHOMETPUYECKUX YPABHEHHUM, CBOJSAIIUXCS 1

K KBaJIpaTHBIM




59 Pemrenne TpuroHOMETpUYECKUX YPAaBHEHUN 1

60 KonTtponsnas padora no teme "DopmyIst 1
TPUTOHOMETpUU. TPUTOHOMETPUYECKUE YpaBHEHUS "
[TocenoBaTenbHOCTH, CIIOCOOBI 3aJaHUS

61 [I0CJIE0BATEILHOCTEN. MOHOTOHHBIE 1
MOCJIEIOBATEILHOCTH
Apudmerndeckas ¥ TeOMETpUUECKast MPOTPECCHU.

62 Hcnonp30Banue NpOrpeccHy sl PEICHUs! peabHbBIX 1
3a71a4 MPUKIAJHOTO XapaKTepa
beckoneuHo yOBIBaromasi reoMeTpruIecKast Iporpeccusi.

63 CymmMma 6ecKOHEYHO yOBIBAIOIICH reOMeTpUIeCKON 1
porpeccun

64 dopmya CI0KHBIX IPOLIEHTOB

65 dopmyia CIIOKHBIX MPOIEHTOB. Penmenne 3aqaq

66 O060061enne, cucTeMaTh3anys 3HaHUH 3a Kypc anreOpsl u 1
HayaJl MaTeMaThuueckoro ananusa 10 xmacca

67 Hrorosasi koHTpoIbHAsS paboTa 1

68 O60061eHue, cucteMaTu3alys 3HaHUH 3a Kypc anreopsl 1 1
HayaJl MaTeMaTHueckoro aHanusa 10 kimacca

OBIIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 68




11 KJIACC

KoanuectBo yacos DJIeKTPOHHBbIE
Ne nupposbIe
Tema ypoka Konrpoabubie | IlpakTHyeckue
n/n Bceero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
CreneHsp ¢ pallMOHAIBHBIM [TOKA3aTEIEM
CBoiicTBa CTENIEHU
3 IIpeoOpazoBaHue BbIpaKEHHUM, COAECPIKALLUX 1
palnoHaIbHbIE CTEIIEHU
4 [IpeoOpazoBanue BeIpaKEHHA, COAEPIKAIIAX 1
panMoHanbHbIe cTeneHu. Pemenue 3anau
5 [Ipeo6pazoBanHue BbIpa)KEHUH, COAECPKAILIUX 1
painuoHasbHble cTerneHu. Pemenne ynpakHeHHi
6 [Toka3zaTenbHBIC YpaBHEHUS 1
€IIeHUE MTOKA3aTEeIbHBIX YPaBHEHHH
7 P 1
8 [TokazaTenbHBIC HEpABEHCTBA 1
9 Pemenne nokazaTeabHBIX HEPABEHCTB 1
10 ITokasaTenbHbIe ypaBHEHUs U HEPABEHCTBA 1
11 IToka3zaTenbHast GpyHKIMS, €€ cBOMCTBA U rpaduk 1
Kontponbhas padota o teme "CTeneHs ¢ parnoHaIbHBIM
12 nokasatenem. [lokazarensHas pyukmus. [lokazarenbHbie 1 1
ypaBHEHUs U HEpPABEHCTBA"
13 Jlorapudm umncna
14 JlecATUYHBIC U HATypaAJIbHBIE JTOTaPU(PMBbI
15 CgoiicTBa orapupmMoB




[Ipeo6pa3oBanue BhIpaKEHUH, coiepKaIUX JOrapu(pMBbl.

16 CaoiicTBa norapugmon !
17 [IpeoOpazoBanue BeIpaKeHHIA, COAEPIKALIUX JIOTapU(MBI. 1
Pemenue 3amau
18 [IpeobpazoBanue BeIpaKEHUMN, COIEPKAIIMUX JTOTAPUPMBbI 1
19 Jlorapugmuueckue ypaBHEHHS 1
20 Jlorapugmuueckue HepaBeHCTBA 1
21 Jlorapudmudeckune ypaBHCHHsI 1 HEPAaBEHCTBA 1
29 Jlorapudmuueckue ypaBHeHHs 1 HEpaBeHCTBa. Pemienne 1
3amad
23 Jlorapudpmuueckas GyHKIUSA 1
24 Jlorapudmuueckas ¢pyHKIMs, €€ CBOWCTBA U IpaduK 1
25 CaoiicTBa yHKIIMHU Y=COS X U ee TpapuK 1
26 CaoiicTBa QyHKIMH Y=SIiN X 1 ee rpadux 1
27 CaoiicTBa ¢pyHkuuu y=tg X u ee rpapux 1
28 Tpuronomerpuyeckue GyHKIUHN, UX CBOWCTBA U rpapuKu 1
29 [Ipumepbl TPUrOHOMETPUUECKUX HEPABEHCTB BUAa COS X t 1
30 [Tpumepsl TPUTOHOMETPHYECKUX HEPABEHCTB BHA SIN X t 1
31 [IpumMepsl TPUTOHOMETPUIECKUX HEPABEHCTB Bua tg X t 1
32 [Ipumepbl TPUrOHOMETPUUECKUX HEPABEHCTB 1
Konrponsnas padora no teme "Jlorapupmmuueckas
33 ¢byskuus. Jlorapudpmudeckre ypaBHeHUS U 1
HepaBeHCTBa. T puronomerpuyeckue QyHKIMNA U UX
rpa¢uku. TpuronomeTpudeckue HepaBeHcTBa"
34 HenpepoiBHbIE QyHKITHH
35 MeToa HHTEpPBAJIOB [Tl pEIIEHUs] HEPABEHCTB




Meron MHTEpPBAJIOB ISl PEILICHNSI HEPAaBEHCTB. Pemienne

36
3a1a4y

37 Ornpenenenrie MpoU3BOJHOMN

38 [IpousBognas GyHKIUN

39 I'eomerprueckuii 1 GU3NIECKUN CMBICI IPOU3BOTHON

40 I'eomeTprueckuii 1 HpU3NIECKUNA CMBICI IPOU3BOTHOM.
Pewenue 3anau

41 [Tpoun3BoHBIEC STIEMEHTAPHBIX (DYHKITHI

42 [IponsBoaHbIe aneMeHTapHbIX QyHKIMA. Tabauna
IIPOU3BOIHBIX

43 IIpou3BoiHas CyMMBI, IpOU3BeIeHUS (DyHKIIMH

44 [Ipoun3BoHAs CyMMBI, MPOU3BEACHHUSI, YACTHOTO (yHKIIHMA

45 [IpousBoaHast CyMMBbI, IPOU3BEACHHUS, YACTHOTO (YHKIIHIA.
Pemenne 3anau

46 [IpuMeHeHre NPOM3BOIHON K UCCIEI0BaHNIO (DYHKIMNA Ha
MOHOTOHHOCTb

47 [IpumeHeHne Mponu3BOHON K HCCIEN0BaHUIO QYHKIUI Ha
SKCTPEMYMBI

48 [IpuMeHeHre TPOM3BOIHON K UCCIIE0BaHUIO (DYHKIMNA Ha
MOHOTOHHOCTb U SKCTPEMYMBI

49 [IpumeHeHne MpOU3BOIHON K UCCIIeI0BaHUIO QYHKIMI Ha
MOHOTOHHOCTb M 3KCTpeMYMbI. Pemienue 3agau

50 HauOosnbiiee u HanMeHblee 3HaYeHUE (QYHKINU Ha
OTpe3Ke

51 Haxoxnenne HanbobIIero 1 HAMMEHBILIET0 3HAYCHUS

(GyHKINU Ha OTpe3Ke




HaXO)KI[eHI/Ie HanOOJBIIEr0 U HAMMEHBIIIET0 3HAYCHHUS

52 1
¢byHKIMU Ha oTpe3ke. Pemenue 3amau

53 Haxoxxnenre HanOoJbIIero 1 HAMMEHBIIETO 3HAYSHHS 1
¢dbyHKIMU Ha oTpe3ke. Pemenne ynpaxxneHui

54 Haxoxxnenne HauOoIbIIero 1 HAMMEHbBIIETO 3HAYCHUS 1
¢byHkuuun Ha otpeske. Touku nepernda

55 Haxoxxnenne HanOoJIbIIero 1 HAMMEHBIIETO 3HAYCHHS 1
¢byHkuuun Ha otpeske. CamocrosTenbHas paboTta
[IpuMeHeHne NPOU3BOIHON AJIsl HAXOXKIEHHUS HAWTy4IIero

56 peleHust B MPHUKIIAAHBIX 33/1a4aX, sl ONpeIeTICHIUs 1
CKOpOCTH TIpOLIecca, 3aJaHHOTO (POpMYII0ii MK TpaduKOM

57 Konrtponsnas padota no teme "[IponsBoanasi. 1
[Ipumenenne npou3BogHON"

58 [TepBooOpasuas.

59 [TepBooOpasnas. Tabmuia nepBooOpa3HBIX

60 NuTerpan

61 WuTerpan, reoMmerpuyeckuil 1 GU3NIECKUI CMBICI 1
MHTETpaja

62 WuTterpan, reoMeTpuuecKkuil 1 (PU3MYECKUA CMBICI 1
uHTerpaia. Pemenue 3anau

63 Brruucnenue unaTerpana no gopmyiie 1
Herorona—Jleiioanma

64 [Inomanb KpUBOIUHEHHON Tpaneuuu 1

65 Brruucnenue miomaaei ¢ noMOUIbI0 HHTErpaia 1

66 Brrurcnenue uHTErpaia 1

67 CucreMbl TMHENHBIX YpaBHEHUN 1

68 Pemenue cucreM JIMHEHHBIX YpaBHEHUI 1




Pemenne NMPUKIAAHBIX 3a1a4 ¢ IOMOIIBIO CUCTEMBI

09 JIMHEWHBIX YPaBHEHUN

70 Pemienue npukiagHbIxX 3a1a4

71 CucreMbl U COBOKYITHOCTH LENbIX, PAIIHOHATBHBIX
YpaBHEHUI

7 CucTeMbl 1 COBOKYITHOCTH IIEJIBIX, PAIIHOHATBHBIX
HEPaBEHCTB

73 CucreMbl ¥ COBOKYITHOCTH UPPALIMOHAIIBHBIX,
[IOKa3aTeJIbHbIX, JOTapUPMUUECKUX YpaBHEHUI

74 CucTeMbl ¥ COBOKYITHOCTH UPPALMOHATIBHBIX,
MOKa3aTebHbIX, JIOTapU(PMUIECKUX HEPABEHCTB

75 Hcnonb3oBanue rpadukoB QyHKUIUN A pelIeHUs
YpaBHEHUI

76 Hcnonp3oBanue rpadukoB GyHKIUN IS pEIICHUS
YPaBHEHUU U CUCTEM
[IpumeHeHne ypaBHEHUH, CHCTEM U HEPABEHCTB K

77 PELICHUI0 MAaTEMAaTHYECKUX 3a/1a4 U 337a4 U3 Pa3JIMYHbIX
oOJacTeil HayKu U peanbHOM KU3HU

78 Konrponsnas padora no Teme "MuTerpan u ero
npuMeHeHus. CucreMsl ypaBHEHUN"

79 HatypanbHple yrciia B 3aa4ax U3 peasbHOU KU3HH

80 [enple uncna B 3a7a4ax U3 peasbHOMN KU3HH

81 HatypasbHble U 1ienble 4uciia B 3aa4ax U3 peaabHOU
KHU3HU

82 [Tpu3Haku ACITMMOCTH LEJBIX YHUCEI

83 [Ipusnaku genumoctu nenbix yucen. Pemenue 3anau




[Ipu3Haky genumocTH nensix yucen. Pemenne

84 MPUKJIATHBIX 33734

85 [ToBTOpeHue, 06001IeHNE, CHCTeMaTH3allus 3HAHUH.
[Toka3zaTenbHbIC ypaBHEHUS

86 [ToBTOpeHme, 06001IEHNEe, CUCTEMATH3AIIHS 3HAHUMN.
WpparnroHaibHble YpaBHEHUS

87 [ToBTOpeHue, 06001IeHNE, CHCTEeMaTH3allus 3HAHUH.
TpuronomeTpuveckue ypaBHEHUS

88 [ToBTOpenue, 0600IIeHNEe, CUCTEMATH3AIS 3HAHUM.
Jlorapudmuueckre ypaBHEHUs

89 [ToBTOpeHue, 06001IeHNE, CHCTEeMaTH3allus 3HAHUH.
Pewenue ypaBHenui

90 [ToBTOpenue, 0600IIeHNEe, CUCTEMATH3AIHS 3HAHUM.
YpaBHeHust

01 [ToBTOpenue, 0000IIEeHNE, CUCTEMATU3AIMS 3HAHUH.
[Toka3zaTenbHBIC HEPABEHCTBA

92 [ToBTOpenue, 0600MIIeHNe, CUCTEMATH3AIIHS 3HAHUM.
HppanmoHanbHble HEPABEHCTBA

93 [ToBTOpeHue, 06001IeHNE, CHCTEeMAaTU3allus 3HAHUH.
TpuronomeTpuveckre HepaBeHCTBA

94 [ToBTOpeHme, 0000MIIeHNEe, CUCTEMATH3AIIS 3HAHHM.
Jlorapudmudeckue HepaBEHCTBA

95 [ToBTOpenue, 0000IIEHNE, CUCTEMATU3AIMS 3HAHUH.
Cucremsbl ypaBHEHUI

96 [ToBTOpeHME, 0000IIEHNE, CHCTEMAaTH3alNs 3HAHUH.
Cucrembl ypaBHEHUN

97 [ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIHS 3HAHUH.

CTCHGHHLIG, IIOKa3aTCJIbHBIC (I)YHKI_II/II/I




08 [ToBTOpenue, 0600MIIeHNe, CUCTEMATH3AIIHS 3HAHUM. 1
Tpuronomerpuyeckue, TorapupmMuaeckue QyHKIIUU

99 HTorosast KOHTpOJIbHAs paboTa

100 Hroroas koHTposbHas paboTa

101 O0600611eHne, cucTeMaTu3alus 3HaHU| 3a Kype aiareopsl U 1
Hayaja MatemaTudeckoro ananusza 10-11 kinaccos

102 O600611eHne, cucTeMaTru3anus 3HaHUN 3a Kype aiareOpsl u 1
Hayasl Matematuueckoro ananuza 10-11 kimaccon

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




YUYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

* MaTemaruka: anredpa 1 Hadyajla MaTeMaTUYECKOT0 aHaInu3a, FTeOMETPHSI.
Anrebpa u Havyasia MaTeMaTuueckoro ananusa, 10-11 kmaccsl/ Amumosn 11.A.,
Konsarun }10.M., TkaueBa M.B. u npyrue, AKinoHepHoe o0I111eCTBO
«M3marenscTBO «IIpocBenieHne»

METOANYECKHUE MATEPHUAJIBI JJISA YUYUTEJIA

AnreOpa u Hayana MmaTeMatuyeckoro aHainusza. 10 — 11 knaccel: yueo. s
obmeoOpa3oBat. opranu3anuii: 6a3oBeiid ypoBeHsb / [LII.A. Amumos, FO.M.
Konsarun, M.B. Tkauésa u np.]. — 19-e uza. — M.: [Ipocsemenne, 2013r.
AnreOpa u Hadana aHamm3a. 10 kmacc: moypouHsble mianbl o yaeOHuky II.A.
AnumoBa u n1p./aBT.-cocT. .. I'puropseBa. — Boarorpaa: Yuutens, 2008. (B
JIBYX 4aCTSIX)

Tkauépa M.B. Anre6pa u Hayayla MaTeMaTHYECKOTO aHajau3a. TeMaTudecKue
tecThl. 10 knacc: 0a3oBbii ypoBeHb/ M.B. TkauéBa. — M: [IpocBemenue, 2012.
Anre0pa u Hadajga MaTEMaTUYECKOTO aHau3a. J{unakTudaeckue MaTepuatbl.
10 xnacc: 6a3oBbiii ypoBeHnb/ [M.U. lla6ynun, M.B. Tkauésa, H.E. ®&nopona,
P.I'. I'azapsH]. — 4-¢ uzn., nepepad. — M.: IIpocsemenue, 2010.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

- OTKpBITHIN OaHK 3a7aHuil 0 MaTeMaTrke WWW.Tipi.ru

- OenepanpHbIN LIEHTP TECTUPOBaHUS WWW.rustest.ru

- Pemy EI'D https://ege.sdamgia.ru//
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