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IHOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamMma y4eOHOTO Kypca «Anredpa v Havajga MaTeMaTHYECKOTO aHaIn3a» 0a30BOTO
ypoBHs ans oOyqarommxcst 10 —11 xmaccoB paspaborana Ha ocHoBe DeepanbHOTO TOCYIAPCTBEHHOTO
00pa3oBaTeNbHOIO CTaHAApTa CPEAHEro oOmiero ooOpa3oBaHUs, C YYETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUM, NPEIBABISIEMBIX K MAaTeMaTHYeCKOMY OOpa30BaHWIO, W TPAIUIUN POCCUUCKOTO
oOpaszoBanus. Peanmuzamusi mporpamMMmbl 0OECIICUMBACT OBJIAJICHUE KIIOYCBBIMH KOMIICTCHIIHSIMH,
COCTAaBJIAIOIIMMU  OCHOBY JIA CaMOpa3BUTUA W  HCIIPCPBIBHOTO O6paBOBaHI/ISI, I CJIOCTHOCTD
OOIIEKYJIbTYPHOTO, INYHOCTHOTO U TI03HABATEIILHOTO PA3BUTHS JIMYHOCTH O0YUYAIOIIUXCSI.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayasia MaTeMaTHYECKOTO aHAIN3a) SBJIAETCS OJHUM U3 HanOojee 3HaYMMbIX B
IporpamMMe CTapiieii MIKOJIbI, TIOCKOJIBKY, C OJHON CTOPOHBI, OH 00ECTIEYMBAET HHCTPYMEHTAIBHYIO 0a3y
JUIS M3YYEHUSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYroil CTOPOHBI, (pOpMHpYET JOru4ecKoe U
a0CTpaKkTHOE MBIIUICHHE y4alluxcs Ha ypOBHE, HEOOXOJMMOM Ui OCBOCHHS KypCOB MH(OPMATHKH,
OOIIeCTBO3HAHUS, HCTOPHH, CIOBECHOCTH. B paMkax [aHHOTO Kypca Yydalluecs OBJaJEeBarOT
YHUBEpPCAJIbHBIM SI3BIKOM COBPEMEHHOW HayKu, KoTopas (OpMyJIHUpYeT CBOM JOCTHIKEHHS B
MaTeMaTH4ecKoi dopme.

Kypc anrebpel ¥ Hauan MaTeMaTHMUYECKOro aHajau3a 3aKJIaJbIBA€T OCHOBY [UI YCHEIIHOTO
OBJIAJICHUS] 3aKOHAMU (PU3MKH, XUMHUHU, OMOJIOTUH, NMOHUMAaHMUSI OCHOBHBIX TEHIEHIUN IKOHOMUKH U
OOIIECTBEHHOHN KM3HM, MO3BOJIIET OPUEHTHPOBATHCS B COBPEMEHHBIX IM(PPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTHSX, YBEPEHHO HCIIOIb30BAaTh HX B IIOBCEJHEBHOW XW3HU. B TOXe BpeMs OBIaacHUE
a0CTPaKTHBIMHU U JIOTUYECKU CTPOTUMHU MaTEMaTUUYECKUMU KOHCTPYKLIUSAMU Pa3BUBAET YMEHHUE HAXOAUTh
3aKOHOMEPHOCTH, OOOCHOBBIBATb HCTUHHOCTb  YTBEP)KJEHUS, HCIIOJIb30BaThb 00OOOIIEHHE U
KOHKpPETHU3alI0, a0CTparupoBaHie U aHaJIoruio, (GOpMUPYET KPEaTUBHOE U KPUTHUECKOE MbllluleHue. B
XOJIe U3y4eHHUs areOpbl U HayaJl MaTEMaTHYECKOIO aHajau3a B CTApIUEH IIKOJIE ydYalluecs MOIy4aroT
HOBBIH OIIBIT PELICHUs IPUKIAAHBIX 3a1a4, CAMOCTOATEIIBHOIO ITOCTPOCHU MaTEMATUUYECKUX MOJCIIEH
peaNbHBIX CHUTyallud W HWHTEPHPETALMM IIOJIYYEHHBIX pEHNICHUM, 3HAKOMATCA C IPUMEPAMHU
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEW B IIpUPOJE, HAYKe M B MHCKYCCTBE, C BBIJAIOIIUMUCH
MAaTE€MaTHYECKUMU OTKPBITUAMH U UX aBTOPAMH.

Kypc obnagaet 3Ha4MTENbHBIM BOCIIUTATEIbHBIM IOTEHIIMAIOM, KOTOPBIN peain3yeTcsl Kak yepes
yueOHBI MaTepuan, CcrnocoOCTBYIOIIMM (OPMUPOBAHMIO HAy4YHOTO MHPOBO33PEHMS, TaK U Uepe3
cneun(uky  yuyeOHON  JesATenbHOCTH,  TpeOyromed  caMOCTOSITEIbHOCTH,  aKKypaTHOCTH,
MPOJOJKUTENbHON KOHIEHTPAllM BHUMAHUS U OTBETCTBEHHOCTH 3a MOJyYEHHBIN pe3ysbTar.

B ocHoBe Meroaumku oOydeHus anreOpe M HavyajllaM MaTEMaTHYECKOro aHaiu3a JICKUT
NeSITeNIbHOCTHBIN MPUHITUT O0y4YEeHUSI.

CrpykTypa Kypca «Ajiredbpa ¥ Hauyala MaTeMaTUYeCKOrO aHalM3a» BKJIIOYAET CIlEAYHOIINe
COJIEpKaTEIbHO-METOANYECKHE JINHUNU: «HHcra 1 BeIYUCIIeHUs», «DyHKIUU U TpaduKkn», «Y paBHEHUS U
HepaBeHCTBay, «Hawama Maremarnueckoro ananusa», «MHOecTBa U JIOTMKa». Bce OCHOBHBIE
COJIEpKaTEIbHO-METOANYECKUE JIMHUM H3Y4aloTCsl Ha NPOTSHKEHUM JBYX JIET OOydeHHus B cTapuiei
LIKOJIE, €CTECTBEHHO JIOMOJIHAS APYr Apyra U IMOCTEIEHHO HACBIIAsACh HOBBIMU TEMAMH U Pa3ciIaMH.
JlaHHBIN KypC SIBISIETCS WHTETPaTHBHBIM, MOCKOJIbKY OOBEAMHSIET B cebe coJep)KaHuEe HECKOJIbKUX
MaTeMaTHYeCKUX JUCIUIUINH: aaredpa, TPUTOHOMETPHS, MATEMaTUYECKUI aHaIu3, TEOpUSI MHOXKECTB U
ap. Ilo mepe Toro kak ydamiuecs OBJIaeBalOT BcE Oosee MMPOKUM MAaTEMATUYECKUM alapaToM, y HUX
MoCJeI0BaTeNbHO (POPMUPYETCSI U COBEPLICHCTBYETCS YMEHHE CTPOMTHh MaTeMaTHUYECKyI0 MOJEIb
peasibHOM CUTYyalllH, IPUMEHSTh 3HaHUS, IOJyYeHHbIE B Kypce «AureOpa M Hayajla MaTeMaTUYeCKOTo
aHaIM3ay», ISl peIleHUs CaMOCTOATENbHO C(HOPMYTUPOBAHHONH MaTeMaTW4YecKOM 3aJadyd, a 3aTeM
MHTEPIPETUPOBATH MTOITYYEHHBIN pe3yibTarT.



CopepxarenpbHO-MeTONUYECKasT JHHUS «Uwcia W BBIYHCICHUS» 3aBepiiaeT (HOpMUPOBAHHE
HABBIKOB HCIOJIb30BAHUS ICUCTBUTEIHHBIX YHCEI, KOTOPOE OBLIO HAYaTO B OCHOBHOM ITkouie. B crapmieit
mKoie ocoboe BHUMaHHE yAenseTcss (OPMHPOBAHMIO TIPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB,
BKJIIOUAIONUX B CeOS WCIOJNB30BAHHUE PA3TUYHBIX (OPM 3aMucH JEHCTBUTEIHLHOTO YHCTA, YMEHUE
paIlMOHAIBHO BBITIOIHATE JACHCTBUS C HUMH, JI€JaTh MPUKHUIKY, OIICHUBATh pe3yiabTaT. O0yuaromuecs
MOJIYYalOT HABBIKM MPHOIMKEHHBIX BBIYMCICHHM, BBITIOJHEHUS JICHCTBUN C YMCIAMHM, 3alIMCAHHBIMU B
CTaHAapTHOU (hOopMe, UCIIOIB30BAHK MATEMATHICCKUX KOHCTAHT, OLICHUBAHUS YMCIIOBBIX BBIPAKECHUH.

Jlunust «YpaBHEHUS U HEPABEHCTBA» peajU3yeTcs Ha MPOTSIKEHUH BCEro oOy4deHHs B cTapluel
LIKOJIE, IOCKOJIbKY B Ka)KJOM pa3/ielie IPOrpaMMbl IIPEyCMOTPEHO PELIEHUE COOTBETCTBYIOLINX 3a/1a4.
OOyuaromuecs  OBJIAJAEBAIOT  PA3NMYHBIMM ~ METOJAaMU  PELICHUS  I[eNbIX, PalUuOHAIbHBIX,
UppaMOHAIbHBIX, TTOKA3aTEIbHBIX, JOrApUPMHUUECKUX U TPUTOHOMETPUYECKUX YPaBHEHH, HEPABCHCTB
u ux cucrteMm. llomyueHHble yMEHHsSI HCIOJB3YIOTCA MpPHU HCCIEIOBAaHUU (PYHKIMHA C TOMOILBIO
IIPOM3BOJIHOM, pPEIICHUH IMPUKIAJHBIX 33Jad U 3a/a4 HAa HAXOXKJICHUE HAUOONbIIMX M HAUMEHBIINUX
3HaueHul QpyHkuuu. JlanHas copeparenbHasi JIMHUS BKIIOYaeT B ceOs Takxke (popMUpoBaHUE YMEHUI
BBINOJIHATE PAacy€Thl MO (opMyiaM, MpeoOpa3oBaHUs LENbIX, PAUOHANBHBIX, UPPALMOHAIBHBIX WU
TPUTOHOMETPUYECKUX BBIPAKECHUN, a TaKKe BBIPAKEHUH, COAEpXAlUX CTENEeHH U JIOTaphu(MBbL.
bnaromaps  m3yueHuro  anreOpaMveckoro  MaTepuasia  IPOMCXOJWT  JalibHeHIee  pa3BUTHE
QITOPUTMHUYECKOTO W aOCTPAKTHOTO MBIIUICHUS ydaluxcs, (OPMUPYIOTCS HaBBIKM JETYKTHBHBIX
paccyX1eHui, paboThl ¢ CUMBOJILHBIMH (POpMaMHU, IIPEJCTABIEHNS] 3aKOHOMEPHOCTEN 1 3aBUCUMOCTEN B
BUJIC PABEHCTB W HEpaBEHCTB. AusreOpa mnpemnaraer >(QQEeKTUBHbIE HHCTPYMEHTHI ISl PELICHUS
MIPaKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3a/1a4, HAaIJIAIHO JJIEMOHCTPUPYET CBOM BO3ZMOKHOCTH KaK SI3bIKa
HayKHU.

ConepkatenbHO-MeToAnYecKast JTHHUSA «DYHKIUU U TpadUKW» TECHO MEPEILIETaeTCs ¢ APYTUMH
JMHASAMHU Kypca, MOCKOJIBbKY B KaKOM-TO CMBICIE 33/1aéT MOCIIEAOBATEIbHOCTh M3yYCHHS MaTepHuaa.
W3yuenune cCTeneHHOM, MOKa3aTeNbHOM, JOrapu(MHUUECKOM M TPUTOHOMETPHUYECKUX (PYHKIUH, HX
CBOWCTB W rpa)MKOB, NCHIOJIB30BaHNE (DYHKIMHA JJIS1 PEIICHHs 33aa49 U3 APYTruX y4eOHBIX MPEIMETOB U
peaJIBHOﬁ JKU3HHU TCCHO CBA3aHO KAaK ¢ MAaTCMAaTUYCCKHUM aHaJIM30M, TaK U C PCIICHUCM ypaBHeHI/Iﬁ u
HepaBeHCTB. [Ipu 3TOM OoJbIlIOe BHUMAaHUE yaeseTcss (OPMUPOBAHUIO YMEHUS BhIpaKaTh (GOpMyIaMu
3aBUCUMOCTH MCKAY pa3jInudHbIMU BCIWMYHMHAMU, HCCICAOBATH IMOJTYYCHHBIC (1)YHKHI/II/I, CTPOUTH HX
rpaduku. Matepuan 3TOH coAepKaTeIbHOW JHMHUM HAleleH Ha pa3BUTHE YMEHUW M HaBBIKOB,
MO3BOJISIIOIIMX BBIPA)KaTh 3aBUCHUMOCTH MEXAY BEIMUYMHAMHU B Pa3IU4HON (QopMe: aHaIUTHYECKOH,
rpaduyeckoil u crnoBecHOW. Ero m3yueHue crnocoOCTBYET Pa3BUTHIO aITOPUTMUYECKOTO MBIIUICHUS,
CIIOCOOHOCTH K 0000IICHUIO U KOHKPETU3AIUH, UCTIOJIB30BAaHUIO aHAJIOTHH.

CopepxarenpHast nuHMS «Hauanma wmaremMaTMyeckoro aHaiu3a» I03BOJSET CYHIECTBEHHO
pacIMpuTh KPYT Kak MaTeMaTHYECKUX, TaK U MPUKIIAHBIX 3a/1a4, TOCTYITHBIX 00yJaroIUMCs, Y KOTOPBIX
MOSIBJISIETCS. BOSMOXHOCTh MCCIIE0BATh U CTPOUTH Tpaduku (PyHKLMH, ONpenesTh X HauOobIIne U
HaUMEHbIINE 3HAUEHUs, BBIYUCIATH IUIOMAAN GUTyp U 00BbEMBI Tell, HAXOAUTh CKOPOCTH M YCKOPEHHUs
npoueccoB. JlaHHas coxepxaTenbHas JIMHUS ~OTKPBIBA€T HOBBIE BO3MOXXHOCTH  IOCTPOCHHMS
MaTeMaTUYECKUX MOJECIIEH PEalbHbIX CUTYALUi, HaXO0KICHUs HAUIy4ylIero pEelICHUs B IPUKIAJHbIX, B
TOM YHCJIE€ COLUAIBbHO-DKOHOMUYECKHUX, 3a/la4aX. 3HAKOMCTBO C OCHOBaAaMH MAaT€MaTH4YECKOro aHajau3a
CIOCOOCTBYET pa3BUTHIO aOCTPAaKTHOTO, (HOPMAIBbHO-JIOIMYECKOTO U KPEaTUBHOTO MBIIUICHUS,
(GOpMHPOBAHHMIO YMEHHMH pacrno3HaBaTh IPOSBIEHUS 3aKOHOB MAaT€MaTUKU B HayKe, TEXHHUKE U
uckycctBe. OOydaromuecss y3HaIOT O BBLAAIONIIUXCS pPE3yJbTaTax, MOJYYEHHBIX B XOJ€ pPa3BUTHUSA
MaTE€MaTHUKHU KaK HayKH, U UX aBTOPAX.

ConepxarenpHO-MeTOIMYECKass JUHUS «MHOXecTBa M JIOTMKa» B OCHOBHOM TOCBSIIEHA
3JIEMEHTaM TEOPUHU MHOXKECTB. T€OpPETUKO-MHOXKECTBEHHBIE MPEICTABICHUS MPOHU3BIBAIOT BECH KYpPC
ITKOJIPHOM MAaTeMaTHKU U MPEIIararoT Haubojee YHUBEPCATbHBIN SI3bIK, O0BEIUHSIONIMN BCE Pa3IeIIbI
MAaTEMaTUKU U €€ MPUIOKEHUM, OHU CBSI3bIBAIOT Pa3HbIE MATEMATUUYECKUE JUCUUILUIMHBI B €IMHOE LIETIOE.
[TosToMy BaXXHO JaTh BO3MOYKHOCTh IIKOJBHUKY TOHUMATh TEOPETUKO-MHOKECTBEHHBIA SI3BIK
COBPEMEHHOM MaT€MAaTUKHU U UCITOJIb30BaTh €ro IS BBIPAKEHUS CBOUX MBICIIEH.



B kypce «Anrebpa ¥ Havanma MaTeMaTHYECKOTO aHAIM3a» MPHCYTCTBYIOT TaKK€ OCHOBBI
MaTeMaTHYECKOTr0 MOJICIHPOBAHHUS, KOTOPbIE MPHU3BaHbI CPOPMHUPOBATH HABBIKUA MOCTPOCHHS MOJEIEH
peanbHBIX CUTYALU, NCCIIE0OBAHUS 3TUX MOJEIEH ¢ IOMOIIBIO anmnapaTa airedpsl 1 MaTeMaTHYECKOro
aHaJIM3a U UHTEPIIPETALUY [TOJIYyYEHHBIX PE3y/IbTaTOB. Takue 3aaHusl BIUIETEHBI B KK U3 pa3aeiioB
IIPOrPaMMBI, IIOCKOJIBKY BECh MaTepUall Kypca IMPOKO UCIOIb3YETCs Ul PEIICHUS IPUKIIAJHBIX 3a1a4.
[Ipu pemeHun peanbHBIX NPAKTHUUECKHUX 3aad ydalllMecs pa3BUBAIOT HAOIIOJATENIbHOCTb, YMEHHUE
HaxoJuUThb  3aKOHOMEPHOCTH,  aOCTparupoBaThCs,  MCIOJIB30BaTh  AHAJIOTUIO, 0000WaTh U
KOHKPETU3UPOBATh pobieMy. JlesaTenbHoCTh 10 (hOPMUPOBAHHIO HABBIKOB PEILICHHS MPUKIIAIHBIX 33124
OpraHU3yeTcs B IIPOLIECCE N3YUYEHUs BCEX TeM Kypca «Anredpa U Hayaja MaTeMaTH4ecKOro aHajau3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B y4ueOHOM TU1aHe HA U3yYEHHUE Kypca anreOphl M Hayall MaTeMAaTHYECKOTO aHaIn3a Ha 0a30BOM YPOBHE
oTBoIUTCA 2 yaca B Henento B 10 kiacce u 3 yaca B Henenio B 11 kimacce, Bcero 3a JBa rojia 00ydeHus —
170 yacos.

COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

Yuciaa ¥ BBIYUCJIEHUSA

Panmonansupie uncna. OOBIKHOBEHHBIE U JIECATHYHBIE JPOOH, TPOIEHTHI, OECKOHEUHBIE
nepuoandeckue Apodu. ApudmMeTrndyeckue Omnepaluu ¢ palUOHAIBHBIMU YHUCIIaMH, MpeoOpa3zoBaHUs
YUCJIOBBIX BbIpakeHUH. [Ipumenenue apoOel M MPOIEHTOB JJIsl pPELICHUsS NPHUKIAAHBIX 3a7ad U3
pa3JIUYHBIX OTpACIICH 3HAHUHN U PEeAIbHON KU3HH.

JlelicTBuTenbHbIC yKciaa. PalmoHanbHble M UppaloHabHble yicia. ApupMeTHyecKre onepanum
C IIeMCTBUTENLHBIMU YUCIaMH. [[puOmmkEHHbIC BBIYHACIICHNUS, TPaBHIIa OKPYTIICHUS, IPUKHUIKA M OLIEHKA
pe3yibTaTa BEIYUCICHUN.

Crenenp ¢ OCJIBIM  ITIOKAa3aTCJICM. CTaHI[apTHa}I (bopMa 3alUCu  ACHCTBUTEILHOTO 4YHCIA.
Hcnonp3oBaHue moaxoasei q)OpMBI 3aMMCH IEHCTBUTEIIBHBIX YUCEIT I peHiCHuA NPAKTUYICCKUX 3a1a1
" NpCACTAaBJICHUSA JaHHBIX.

ApudmeTrueckuii KOpeHb HaTypajdbHOW creneHu. JlefcTBUsS ¢ apuPMETHYECKUMHU KOPHSIMH
HAaTypaJIbHOM CTECIIEHHU.

CuHyC, KOCUHYC U TaHT'€HC YHCIIOBOIO apryMeHTa. APKCUHYC, apKKOCHUHYC, ApKTaHI'€HC YACIIOBOTIO
apryMeHra.

YPaBHeHI/Iﬂ H HEPABCHCTBA

o TozaecTBa U TOXKAECTBEHHBIE TPEOOPA3OBAHMSL.

e IlpeoOpa3oBaHue TPUTOHOMETPUUYECKUX BbIpakeHUNH. OCHOBHBIE TPUTOHOMETPUUYECKUE
bopmyIIbI.

e VYpaBHEHHUE, KOpEHb ypaBHEHUS. HepaBeHCTBO, pelieHne HepaBeHCTBA. MeTOoT MHTEPBAJIOB.

o Pemenue nensx U ApoOHO-PAIMOHANBHBIX YPAaBHEHUI U HEPABEHCTB.

e Pemenue uppanroHaIbHBIX YPAaBHEHUN U HEPABEHCTB.

e Pemenue TpPUroHOMETPUUECKUX YPABHEHUN.

e [IpumeHeHuEe ypaBHEHHH M HEPABEHCTB K PEIICHHIO MAaTEMaTHYECKUX 3a7ad U 3a7ad U3
Ppa3IMYHBIX

e oOnacreil HAyKH U peabHOM KU3HHU.

DYyHKUMH U TPaPUKHU



OyHK1uU, crocoObl 3ananus Gyuakmuu. ['paduk Gynkiuu. Bzaumuo o6patabie GyHKINM.

OOnacte ompeneneHuss ¥ MHOXECTBO 3HadeHMH ¢yHkuumu. Hymun ¢yskuuu. IlpomexyTtku
3HAKOMOCTOSTHCTBA. UETHBIC M HEUETHBIC (DYHKITUH.

CrenenHas (yHKIMS ¢ HATYpaJIbHBIM M LI€TIbIM TOKa3areneM. E€ cBoiicTBa u rpaguk. CBoiicTBa u
rpaduK KOpHS N-O CTENEHH.

Tpuronomerpuueckass OKpYKHOCTb, OIpPENEIEHUE TPUTOHOMETPUYECKHX (DYHKIMI YHCIOBOTO
apryMeHra.

Hauajna MmaTeMaTH4YeCKOI0 aHAJIM3a

HOCHGHOB&TCJ’IBHOCTI/I, CITI0COOBI 3alaHus HOCHCHOB&TCHBHOCTeﬁ. MOHOTOHHBIE
IIOCICI0BATCIBHOCTH.

Apudmernueckass U reoMeTpHuecKas Iporpeccuu. beckoHeYHO yOBIBaromiasi reoMeTpHuecKast
nporpeccuss. Cymma OeckOHEUHO YyObIBaromiel reomerpuueckoil nporpeccuu. dopmyna CIOXKHBIX
IPOLEHTOB. VIcroabp30BaHNe NPOrPECCHU Ul PELICHUs PEAIbHBIX 33124 IPUKIAJHOI0 XapaKTepa.

MHoskecTBa M JIOTHKA

MHuosxecTBO, omepauuud Haj MHOxecTBamu. J[luarpammer Oitnepa—Benna.  Ilpumenenue
TEOPETHUKO-MHOKECTBEHHOTO anmapara Jyisi OMKMCAaHUs PEabHBIX MPOLIECCOB U SIBIICHUMN, TIPU PEIICHUN
3a/1a4 U3 IPYruX yueOHBIX MPEIMETOB.

OnpeﬂeneHI/Ie, TCOpEMa, CIICACTBUC, JOKA3aTCIILCTBO.

11 KJIACC

Yuciia 1 BbIYUCICHUSA

Harypanbnsle u nensie yucna. [Ipu3Haku 1e1MMOCTH HEIbIX YUCEL.
CreneHs ¢ palMOHAIBHBIM ITOKa3areaeM. CBONWCTBA CTEIICHH.
Jlorapudm yucna. JlecaTuyHble U HATypaIbHbIE JIOrapU(MBI.

YpaBHeHusI U HepaBEeHCTBA

[IpeoOpa3zoBaHue BbIpaKeHHM, ColepKalIiX Jorapudmsl.

[TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX CTENEHU C PAllMOHAIBHBIM [TOKa3aTesIeM.

[TpriMepsl TPUTOHOMETPUUECKHUX HEPABEHCTB.

IToxazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUsI U1 HEPABEHCTBA.

CucreMbl IMHENHBIX ypaBHEHUH. PellleHne npuKkiIagHbIX 3a/1a4 ¢ IOMOIIBIO CUCTEMBI JIMHEHHBIX
YpaBHEHUU.

CucreMbl U COBOKYITHOCTH PallMOHAIbHBIX YPAaBHEHUM U HEPABEHCTB.

[IpuMmeHeHre ypaBHEHU, CUCTEM U HEPABEHCTB K PEILIEHUI0 MaTeMaTUYECKUX 3a7ad U 3ajad u3
pa3nuYHbIX 001acTel HAYKU U pealbHOM KHU3HH.

DyHKIUHN U TPaPUKH

Oyukuus. [lepuoanueckue ¢ynkiuu. [IpomMexxyTku MOHOTOHHOCTH (DYHKUMU. MakCUMyMBI U
MUHUMYMBI GyHKIMK. Haubonbiee 1 HauMeHbIlee 3HaueHne (PYHKIIMU Ha TPOMEXYTKE.

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U IpaQUKH.

[Toka3zarenbHas u norapudmMudeckas GyHKIUU, X CBOHCTBA U Tpa(UKH.

Hcnons3oBanue rpadukoB GyHKIUHN 175 peLlIeHHs] YpaBHEHUHN U TMHEWHBIX CUCTEM.

Hcnonb3oBanue rpadgukoB GyHKIMHA U1 UCCIIEIOBAaHUS MPOLIECCOB U 3aBUCUMOCTEH, KOTOpBIE
BO3HUKAIOT NP PEUICHUH 3a/1a4 U3 APYrUX YUeOHBIX IPEIMETOB U PEATbHOM KU3HU.



Havaja maTeMaTH4YeCKOro aHaJIu3a

HenpepoiBable pyHKInu. MeTo MHTEPBAIOB AJISl PEIICHUS HEPABEHCTB.

[TpousBoaHas pyHkuuu. ['eomeTpuueckuii 1 PU3NIECKUA CMBICIT TIPOU3BOIHOM.

[TpousBonHble 31eMeHTapHBIX (yHKIMA. DOpMysIbl HAXO0XKIEHUS MPOU3BOJHOM CYMMBI,
IIPOU3BEACHUS M YACTHOTO (DYHKIIMH.

[IpuMeHeHHe TPOU3BOJHOM K HCCIECAOBAHUIO (DYHKIMI HAa MOHOTOHHOCTH M SKCTPEMYMBI.
Haxoxxnenue HanOoJIbIIero 1 HAMMEHbBLIETo 3Ha4eHUsl GYHKLUU Ha OTPE3Ke.

[TpymeHeHre IpPON3BOAHOM /1711 HAXOKCHHS HAWTYUILEro pelieH s B IPUKIAIHBIX 3aJa4ax, A
OIpeJIeJIEHUs] CKOPOCTH IIpoliecca, 3alaHHOr0 (OpMYIIOi Ui rpaduKkoMm.

[TepBooOpaznas. Tabnuia nepBooOpa3HbIX.

WuTterpan, ero reoMeTpuueckuil 1 Gpu3nueckuil cmbici. Beluncinenue uHTerpana mno gopmyine
Herorona—IJlelionuma.

INVIAHUPYEMBIE PE3YJIbTATDBI

OcBoenue ydeOHOro mpeamera «MaTemaTukay IOJKHO OOecleyuBaTh JOCTUKEHHE HA YPOBHE
cpemHero ooOmero o0pa3oBaHUsS CICAYIONIMX JIMYHOCTHBIX, METANPEAMETHBIX U TPEIMETHBIX
00pa30BaTeNbHBIX PE3YIbTATOB:
JIMUHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3ysIbTaThl OCBOEHUS IPOTpaMMbl y4eOHOro nipeameTa «MaTteMaTuka» XapaKTepu3yoTCs:

I paxnaHckoe BOCIIMTAHUE:

c(OPMHUPOBAHHOCTHIO I'PAXKAAHCKON MO3UIUU 00YUYaIOIIErocsi Kak akTUBHOTO U OTBETCTBEHHOT'O
YjieHa POCCHUHCKOro OOIIECTBa, IMPEICTABICHHEM O MaTeMaTHYEeCKUX OCHOBAaX ()YHKIIMOHHPOBAHUS
Pa3IMYHBIX CTPYKTYP, SIBJICHUI, IPOLEAYP IPaXAaHCKOTO 001ecTBa (BBIOOPHI, OMPOCHI U IP.), YMEHUEM
B3alMO/ICHICTBOBATD C COLIMATIbHBIMUA HHCTUTYTaMH B COOTBETCTBUHU € UX (PYHKIUSMU U HA3HAUECHUEM.

HaTDI/IOTI/I‘-ICCKOG BOCIIMTAHHUC!

c(OPMHUPOBAHHOCTHIO POCCUNCKON TIpa)KTaHCKOW MJIEHTUYHOCTH, YBaXXEHHUS K MPOIUIOMY U
HACTOSIIIEMY POCCHMCKOM MaTEMaTHUKH, LEHHOCTHBIM OTHOLIEHHWEM K JOCTH)KEHHMSM POCCHHCKUX
MAaTE€MaTUKOB U POCCUHCKONM MaT€MaTUYECKON IIKOJIBI, K UCIOJIb30BAHUIO OTUX JOCTHKEHUN B APYIUX
HayKax, TEXHOJIOTHSIX, cepax 3KOHOMHUKHU.

I[VXOBHO-HDaBCTBeHHOFO BOCIIUTAaHUS.

OCO3HAaHHEM JIyXOBHBIX IIEHHOCTEH POCCHUHCKOIrO HapoJia; CPOPMUPOBAHHOCTHIO HPaBCTBEHHOIO
CO3HaHMsI, STUYECKOT'0 TIOBEJIEHUS, CBA3AHHOIO C NMPAKTUYECKUM IPUMEHEHUEM JOCTHUKEHUM HAYKH U
JESTeIbHOCTBIO YUEHOI0; OCO3HAHMEM JINYHOTO BKJIAJa B IOCTPOEHUE YCTOMUMBOrO OYyAYIIEro.

DCTETUYECKOE BOCITUTAHHUE:

ACTETUYECKUM OTHOIIEHUEM K MHPY, BKIIOYAs ICTETHKY MATEMaTUUYECKUX 3aKOHOMEPHOCTEW,
00BEKTOB, 3a7ad, PEIICHUH, PACCYKICHHH; BOCIPUUMYUBOCTHIO K MAaTEeMaTHYECKUM AaCIeKTaM
Pa3IMYHBIX BUJOB UCKYCCTBA.

Ddu3nYecKoe BOCIIMTAHUE:




C(I)OpMI/IpOBaHHOCTLIO YMCHHSA NPUMCHATH MATCMATHYCCKUC 3HAHUSA B HMHTCPECAX 30POBOI0 U
Oe3omacHoro obOpa3a >KU3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO (370pOBOE IMUTAHUE,
cOaJIaHCUPOBAHHBIN PEXKHUM 3aHATUA U OTABIXA, PEryiispHas (pu3znueckas aKTUBHOCTB); (PU3NUECKOTO
COBCPUICHCTBOBAHUS, ITPU 3AHATUAX CHOpTI/IBHO-OSIIOpOBPITGJ'IBHOfI ACATCIIbHOCTBIO.

TpynoBoe BOCIIMTAHUE:

TOTOBHOCTBIO K TPY/IY, OCO3HAHWEM IICHHOCTH TPYAOJIIOOMS; MHTEPECOM K Pa3IMYHBIM cdepam
npoeCCHOHATILHON JIeATEILHOCTH, CBSI3aHHBIM C MaTeMaTHKOW M €€ MPHIOKEHHUSIMH, YMCHHEM
COBEpIIaTh OCO3HAHHBIA BHIOOp Oynymiel mpodeccun M pearm30BBIBATH COOCTBEHHBIC YKU3HECHHBIC
TUTaHBI, TOTOBHOCTHIO M CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa30BaHHIO M CaMOOOpPA30BaHMIO HA
MPOTSHKEHUHM BCEH JKU3HHW; TOTOBHOCTBIO K AKTUBHOMY YYaCTHIO B PEIICHUM MPAKTUYCCKUX 3a/ad
MaTeMaTHYECKOW HAIPaBJICHHOCTH.

DKOJIOTHYECKOE BOCIIMTAHUE:

C(bOpMI/IpOBaHHOCTLIO SKOJIOTUYCCKOM KYJbTYPHI, IIOHUMAaHUEM BJIMAHUSA CcoraJIbHO-
HKOHOMHYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOAHON U COIMATIBHOM Cpesibl, OCO3HAHUEM TJI00aIbHOTO
XapakTepa SKOJIOTUYECKUX NpoOJIeM; OpHEHTAlMeld Ha NPHUMEHEHHE MaTeMaTHYeCKHX 3HAHWUK JUIs
peleHust 3aa4 B 00JIaCTH OKpYXKarolleil cpelibl, INIAHUPOBAHUS OCTYIKOB M OLIEHKH UX BO3MOKHBIX
ITOCJIEICTBUM JIJIS1 OKPYKAIOIIEH CPEBI.

HGHHOCTI/I Hay4YHOI'O ITO3HAHMA:

c(OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HAayKd U OOIIECTBEHHOW IMPAKTUKH, TOHUMAHUEM MaTEMaTHYeCKOW HAayKH Kak c(hepbl YeloBEUecKOi
NEeSATEIbHOCTH, 3TANOB €€ Pa3BUTHS W 3HAYMMOCTU I Pa3BUTHUS LIMBUIIM3ALMU; OBJIAJICHUEM SI3bIKOM
MareMaTHKd M MaTeMaTHYEeCKOW KYJIbTYpOM Kak CpEACTBOM IIO3HAHMS MHPA; T'OTOBHOCTBIO
OCYUIECTBJISATh IPOEKTHYIO U UCCIIEI0BATEIBCKYIO IE€ATEIbHOCTh UH/IUBUIYaIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI
MeTtanpeameTHble pe3yabTaThl OCBOCHHMSI TPOrpaMMbl  y4eOHOro mpeamera «MaremaTtukay
XapaKTepU3YIOTCS OBJAJICHUEM YHHBEPCAILHBIMU HO3HABAMENbHBIMU OCUCMBUAMU, YHUBEPCATbHLIMU
KOMMYHUKAMUBHBIMU OCUCTBUAMU, YHUBEPCATbHBIMU PeCYIAMUBHBIMU OeUCMBUAMIL.
1) Vuusepcanvuvie nosnasamenwvhuvle Oeticmeus, obecneuusarom @Gopmuposanue OA306bIX
KOCHUMUBHBIX NPOYECCO8 00YUAIOWUXcss (0C8OEHUEe MemOO08 NOZHAHUS OKPYICAIOWe20 Mupd,

npuMeHenue 102UYEeCKUX, UCCIe008ameNbCKUX onepayull, ymeHut pabomamso ¢ ungopmayueii).

bazoBrIe JOornUecKue JlGﬁCTBH?II

BBISIBJISITH M XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKM MAaTEMaTHYECKMX OOBEKTOB, IOHATHUH,
OTHOIIEHUH MEXIy TOHATUAMHU; (OPMYIMpPOBATh ONpPENENCHMUs] TOHATHI;  yCTaHaBIMBATb
CYIIECTBEHHBIN MNpHU3HAK KIACCU(PUKAIIMM, OCHOBAHUS s OO0OOIIEHHS W CpaBHEHMS, KPUTEPUU
MIPOBOJIMMOTO AHAJIN3A;

BOCIIPUHUMATh, (POPMYIHPOBATh U MPEOOPa3OBBIBATh CYXKJEHHS: YTBEPAUTEIbHbBIE U OTPHUIATEIbHbIE,
€IMHUYHBIE, YaCTHBIE U OOIINE; YCIOBHBIE;

BBISIBJISITh MaTeMaTHUECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3M U MPOTHBOpEYMs B (QakTax, JaHHBIX,
HaONIOJIEHUSAX W YTBEPXKIEHUSX; IMpeajaraTb KpPUTEPUU [UIsl BBISBICHHMS 3aKOHOMEPHOCTEM U
IIPOTUBOPEYUI;

JIeNIaTh BBIBOJIBI C MCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, AETYKTHUBHBIX U MHAYKTHBHBIX YMO3aKIIFOUECHMII,
YMO3aKIIOUEHUH 110 aHAJIOTUH;



IIPOBOJIUTh CAMOCTOSATENIBHO JIOKA3aTeNbCTBA MATEMAaTUYECKMX YTBEpXKAEHUM (IpsMble M OT
MPOTHBHOTO), BBHICTpAMBAaTh APTyMEHTAIMIO, TPUBOJIUTH MPUMEPHl M KOHTPIPUMEPHI; 0OOCHOBHIBATH
COOCTBEHHBIE CYXKJICHUS U BBIBOIBI;

BBIOMpATh CIOCO0 perieHust ydeOHoW 3aqaun (CpaBHUBATh HECKOJBKO BAPHAHTOB pEIICHUS, BHIOWPATH
HanOoJIee MOAXOAAIINN C y4ETOM CaMOCTOSITEIIEHO BBIZICTICHHBIX KPUTEPUEB).

bazoBrIe nccaenoBaTeaIbCKUE ACHCTBUS .

MCIOJIB30BATh BONPOCH KaK HMCCIEI0BATEIbCKHUI MHCTPYMEHT IO3HAHHS; (OPMYIHPOBATH BOMPOCHI,
¢bukcupymolre NpoTuBopeyne, npodaemMy, yCTaHaBIMBaTh HCKOMOE U JaHHOE, (JOPMUPOBATH THIIOTE3Y,
apryMEeHTHPOBATH CBOIO MO3ULUIO, MHEHHUE;

IIPOBOJIUTh CAMOCTOSATENIbHO CIUIAHUPOBAHHBIM 3KCIIEPUMEHT, HCCIEAOBAaHUE 110 YCTAaHOBJIEHUIO
0COOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBJICHUS, MPOIECCAa, BBIABICHHIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBJICHUAMHU, TIPOLIECCAMU;

CaMOCTOSITENTLHO (POPMYJIMPOBATH 000OIIEHUS U BBIBOJBI 110 PE3YJIbTaTaM IMPOBEIEHHOTO HAOIIOICHHUS,
UCCIIEIOBaHMs, OLIEHUBATh IOCTOBEPHOCTh MOJMYYEHHBIX PE3YyIbTaTOB, BEIBOJIOB H 000OIIECHUI;
IIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHUE IIPOLIECCA, @ TAKKE BBIABUTATh MPEANIONIOKEHHS O €10 Pa3BUTUU
B HOBBIX YCJIOBUSIX.

PaGora ¢ nadopmanuei:

BBISBJIATH AePUIMTHI MHPOPMAINK, JTaHHBIX, HEOOXOAMMBIX ISl OTBETA HA BOMPOC M JAJS PELICHUS
3a/1a4u;

BBIOMpaTh MH(OPMAIMIO W3 MCTOYHUKOB PA3IMYHBIX THIIOB, aHAJIU3UPOBATh, CHCTEMATU3UPOBATH H
HMHTEPIPETUPOBATH HHPOPMALIMIO PA3TUYHBIX BUIOB U (POPM MpeACTaBICHUS;

CTPYKTYpUPOBATh HHPOPMALIUIO, TPECTABIATH €€ B PA3IMYHBIX (hopMax, HIUTIOCTPUPOBATH I'PapUUECcKH;
OLIEHUBATh HAAEKHOCTh HH(OPMALIMU IO CAMOCTOSATEIBHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.

2) Vuueepcanvnbie KOMMYHUKAMUGHBIE Oelicmeus, 00ecneuusaiom CcQopmMupo8anHOCmb
COYUATILHBIX HABLIKOG 00YYAIOUUXCAL.

Oo6uienue:

BOCIPUHUMATH U (POPMYITHPOBATH CYKJIEHUS B COOTBETCTBHH C YCIOBHUSIMH U LIETSIMU OOILIEHUS; SICHO,

TOYHO, FpaMOTHO Bblpa)KaTI) CBOHO TO‘-IKy 3p€HI/I$[ B yCTHI)IX U IMMCBbMEHHBIX TEKCTax, JaBaThb ITOSICHCHUA

10 X0y PEIIeHUs 3a]a4l, KOMMEHTHUPOBATh MOJyYE€HHbBIN PE3yJIbTaT;

B X07I€ 00CYK/ICHHS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMO TEMBI, TPOOJIEMBI, peIraeMoil 3a/1a4u,

BBICKA3bIBaTh UJICH, HAIICJICHHbIE HA MOMCK PEIICHMs; COMOCTABIATh CBOMU CYXKICHHS C CYXICHUSMHU

JPYTUX YYacCTHMKOB JMajiora, oOHapyKMBaTh pa3jIMuue M CXOJICTBO MO3ULHUN; B KOPPEKTHOH (opme

(bopMynpoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

MPEACTABIISTH PE3YIbTAThl PEIICHHS 3a7a4d, YKCIIEPUMEHTA, UCCIIEIOBAHNUS, TTPOEKTA; CAMOCTOSTEIHHO

BBIOMpaTh popMaT BBICTYIUICHUS C YIETOM 3a7a4 MPE3EHTAIIMHU U OCOOCHHOCTEH ayIuTOPHUH.
CoTpyIHHYECTBO:

MMOHMMATh W HWCIOJIb30BaTh MPEHMYIIECTBA KOMaHIHOW W WHAMBHIYAIbHOH pPAaOOTHI MPU PEIICHUH
y4eOHBIX 3a/1a4; MPUHUMATH [IeJTb COBMECTHOMN JIeATEIHHOCTH, TUIAHUPOBATh OPTaHU3AIMIO COBMECTHOMN
paboThl, pacmpeneisTh BHABI pabOT, JOroBapUBaThbcs, OOCYKIaTh IMPOILECC U Pe3ynbTaT paboThI;
0000111aTh MHEHHUS HECKOJIBKHUX JIIOIEH;

y4acTBOBATh B TPYMNMOBBIX (popMax paboThl (0OCYKIeHHs, OOMEH MHEHWH, «MO3TOBBIE IITYPMBI» U
WHBIC); BBIMOJIHATH CBOIO YacTh PabOThl MU KOOPAMHUPOBATH CBOU JIEHCTBUS C JIPYTHUMH WIEHAMU
KOMAH/IbI; OIEHUBATh KA4€CTBO CBOETO BKJIAJa B OOIIUI MPOAYKT MO KPUTEPHUSIM, CHOPMYITHPOBAHHBIM
y4aCTHUKAaMHU B3aUMOJCHCTBHUS.

3) Vhusepcanvhvie pecynamuenvie Oeticmeus, obecneyusarom GopmMuposanue CMbiCl08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCHU.



CamMoopranusarus:

COCTaBJIATH TUIAH, AJITOPUTM PEIICHHS 3a/1a4H, BBIOMPATH CIIOCO0 PEIICHHUS ¢ YUYETOM UMEIOITUXCS
PECYpcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH BapUAHTHI PEILICHUH C
y4€TOM HOBOH MH(OPMAIIHH.

CaMOKOHTPOJIb:

BIIQJICTh HABBIKAMHU TIO3HABATEIILHOM pediekcuu Kak OCO3HAHUS COBEPIIAEMBIX JEHCTBUU U
MBICITUTENIBHBIX TIPOIECCOB, UX PE3yJIbTaTOB; BJIAJETh CIOCOOAMHU CaMOMPOBEPKH, CaAMOKOHTPOJIS
Ipolecca U pe3yibTaTa peleHus MaTeMaTUIEeCKON 3a1a4H;

MPEABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PELICHUH 3aJa4l, BHOCUTh KOPPEKTHBHI B
NeSTEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, IaHHBIX, HAWIECHHBIX OIIUOOK, BBISBICHHBIX
TPYAHOCTEH;

OIICHUBATh COOTBETCTBHE pE3yJIbTaTa IEIM U YCIOBUSM, OOBSCHATh MPHYMHBI JIOCTHIKCHUS WU
HEJOCTHKEHHUSI PEe3YyJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIHOKY, JaBaTh OLICHKY IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

OcBoenne yueOHOro Kypca «Anredpa 1 Hauala MaTeMaTHYeCKOIo aHaJlM3a» Ha YPOBHE CPEIHETO
o61ero 06pa3oBaHMs JOKHO 00€CIIeunBaTh JOCTIKCHNE CIIEAYIONIINX MPEIMETHBIX 00pa30BaTEeIbHBIX
pe3yJbTaTOB:

10 KJIACC

Yucna v BbIYHCTEHHS

OnepupoBaTh NOHATHSIMH: PAIMOHAIBHOE U ICHCTBUTEIILHOE YHCIIO0, OOBIKHOBEHHASI U JIECSITUYHAS
IpOOb, IPOIIEHTHI.

BhImonHATE apudMeTHYECKIE ONepaliy ¢ PallHOHATLHBIMU U JCHCTBUTECILHBIMU YUCIIAMH.

BoInonHATe TpuOIMKEHHBIE BBIUMCICHMSI, UCIIONIb3YS NIPaBUJIa OKPYIJIEHUS, 1eJaTh NPUKUIKY U
OLIEHKY pe3yJbTaTa BHIYHCICHUH.

OnepupoBarh TOHATHSAMH: CTENEHb C IEJIBIM TIOKa3aTelieM; CTaHIapTHas (opma 3armcu
NEHCTBUTENBFHOTO YHCIIAa, KOPEHb HATYpaldbHOW CTEMEHU; UCIOIB30BaTh MOAXOASAIIYI0 (GopMy 3amucu
HeﬁCTBHTeHBHBIX YUCCII A PCIICHUA MMPAKTUYICCKUX 3aaa4 U NPCACTABJICHUS JaHHBIX.

OnepupoBarh MOHATHAMH: CHHYC, KOCHHYC U TAHT€HC TIPOU3BOJIBHOIO yIJIa; UCIIOJIb30BATh 3aMHCh
MIPOU3BOJILHOTO yTJIa uepe3 oOpaTHBIE TPUTOHOMETPUYECKHE (DYHKIINN.

YpaBHeHUs U HEPABEHCTBA

OnepupoBarh TMOHSATUSMHU: TOXKICCTBO, YpaBHCHHWE, HEPABEHCTBO; IIEJIO€, PaIlMOHAIBHOE,
UppalMOHAIIbHOE YpaBHEHNE, HEPABEHCTBO; TPUTOHOMETPHUYECKOE YpaBHEHUE;

BoinonHsATe npeoOpa3zoBaHusl TPUTOHOMETPUUECKUX BBIPAXKEHUN U pelIaTh TPUTOHOMETPUUYECKUE
ypaBHEHHUSI.

BoinonHATe peoOpazoBaHus LENbIX, pallMOHAIbHBIX U UPPALMOHAIBHBIX BBIPAXEHUH U pemiathb
OCHOBHBIE THUIIBI LIEJIBIX, PAIIHOHATBHBIX U UPPAIMOHATFHBIX YPABHEHUI U HEPABEHCTB.

HpI/IMeHSITI) YpaBHCHHA KW HCEPABCHCTBA I PCHICHUA MATCMAaTHYCCKUX 3adad W 3aJad U3
pa3IMYHBIX 00JacTel HAyKH U pealbHOM JKU3HH.

MOI[CJ'H/IpOBaTB PCAJIbHBIC CUTyallUWM Ha S3BIKC a.nre6p},1, COCTAaBJIATH BBIPpAXXCHUSA, YpPaBHCHUA,
HEPaBEHCTBA IO YCJOBHIO 3aJaud, MCCIEAOBAaTh MOCTPOCHHBIE MOJENN C MCIOJIh30BAaHUEM armapaTa
anreopsl.

DyHKIUHN U TPaQUKH
OnepupoBaTh MOHATUSAMH: (DYHKIHS, cHocoObl 3amaHus (YHKIHMM, OOJACTh ONpEAENeHHUS U
MHO’KECTBO 3HaUeHUN (QYyHKIUU, rpa@uK QYHKIMH, B3aUMHO OOpaTHbIE PYHKIIUH.



OnepupoBarTh MOHATUSIMH: YETHOCTh U HEYETHOCTb (YHKIUU, HYIU (QYHKIUH, TPOMEKYTKU
3HAKOIIOCTOSIHCTBA.

Hcnonw3oBath rpaduku GyHKIUN A1 pEIICHUS] YPAaBHEHH.

Ctpoutb 1 uuTaTh rpaQUKN JTUHEHHON (PYHKIINHU, KBAIPATUIHON (PYHKIMH, CTETIEHHON (YHKITUH C
L[EJIbIM TIOKa3aTeJIeM.

Hcnonbs3oBatek rpaduku QyHKIUN A UCCIEIOBAHMS MTPOLIECCOB M 3aBUCHMOCTEN MPHU PEIICHUH
3a/1a4 U3 JPYTUX y4eOHbIX MPEIMETOB U pealbHOM KHU3HU; BbIpaxaTh (OpMyJIaMu 3aBUCUMOCTH MEXTY
BEJIMYHMHAMU.

Hauyana MaTeMaTH4YecKOro aHaIU3a

OmepupoBaTh  MOHSATUSIMU:  TIOCJIEJOBATEIbHOCTh, apupMeTH4YecKass M  TeOMeTpUYecKas
IPOTPECCHH.

OmnepupoBaTh TMOHATHAMH: OECKOHEYHO YOBIBAIOIAs T€OMETpHYeCcKas MpOrpeccHs, Cymma
0eCKOHEYHO yOBIBAIOIIECH reOMETPHUIECKOM MPOrPECCHH.

3ajaBath 10CIEA0BATEILHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcronp30BaTh CBOWCTBA IOCIEIOBATEILHOCTEH M MPOTPECCH JIIsl PEIICHHs peajibHBIX 3aaad
HPUKIJIAJHOTO XapakKTepa.

MHo:kecTBa U JIOTHKA

OHepI/IpOBaTI) IIOHATHUAMU. MHOXKECTBO, onepaupm HaJI MHOXCCTBaAMMU.

Hcnonb3oBarh TEOPETUKO-MHOKECTBEHHBIN anmapar Jyisi ONHUCaHUs pPEAIbHBIX IPOIECCOB U
SIBJIGHUH, IIPU PELICHUU 3a/1a4 U3 IPYTUX Y4€OHBIX IPEIMETOB.

OnepupoBaTh NOHATUSIMU: OIPEIEIECHUE, TEOPEMA, CIEJCTBHUE, J0KA3aTEIbCTBO.

11 KJIACC

Yucna v BbIYMCTICHUS
OnepupoBarh NOHATUSAMU: HATYpaIbHOE, LIEI0€ YUCIIO; UCII0Ib30BaTh IPU3HAKU JIETTMMOCTH LENbIX
qucell, Pa3IoKeHHE YUCia Ha MPOCThIe MHOXKUTENN JJIs PELIeHUs 3a/1a4.
OnepupoBatrh MOHATHEM: CTENEHb C PAI[MOHATIBLHBIM ITOKA3aTEIEM.
OmnepupoBaTh MOHATUSAMHU: JIOTapu(M YUCIIA, IECITUYHBIE U HATYpabHbIE JJOTapu(MBI.

YpaBHeHHS U HEPABEHCTBA

[IpumeHsTh CBOMCTBA CTENEHU ISl NMpeoOpa3oBaHMs BBIPAKEHUI; ONEpUpPOBATh MOHATHIMMU:
[I0KA3aTEIbHOEC YPABHEHUE W HEPABEHCTBO; PEIATh OCHOBHBIC THUIIBI [TOKA3aTEJIbHBIX YPABHECHUU U
HEPABECHCTB.

BeimonHATe mpeoOpa3oBaHus BBIPAXKEHUH, COAECPIKALIMX JOrapu(Mbl; ONEpUPOBATH MOHATUAMU:
norapu(MHUEeCcKoe ypaBHEHUE U HEPABEHCTBO; PEIIaTh OCHOBHBIE THITBI JIOTapU(PMUYECKUX YPAaBHEHUN U
HEPaBEHCTB.

Haxonuts pemienust mpoCTEUINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBarh MOHATUSAMU: CUCTEMA JIMHEWHBIX YPABHEHUN U €€ PEILIEHUE; UCII0JIb30BaTh CUCTEMY
JIMHEMHBIX ypaBHeHI/Iﬁ JJId pCHICHUS MPAKTUYCCKUX 3aaa4.

Haxomuths pemeHus OPOCTEHIINX CUCTEM U COBOKYIIHOCTEH pPalUOHAIbHBIX YpPaBHEHUM H
HEPABECHCTB.

MogenupoBaTh peajbHblEe CHUTyallud Ha SI3bIKe alreOpbl, COCTAaBIIATH BBIPAXKEHUS, YpaBHEHUS,
HEPABEHCTBA M CHCTEMBI 110 YCIOBHIO 3a[1a4M, UCCIEN0BATh MOCTPOECHHBIE MOJAEIN C UCIOJIb30BaHUEM
anrmapara anreopsbl.

DOYyHKUMH U TPaPUKU

OnepupoBaTh  MOHATHSAMM:  NEepUOAUYEcKass  (QYHKUHSA, MPOMEKYTKH  MOHOTOHHOCTH
(GyHKLIMK, TOYKM SKCTpeMyma (GYHKIMH, HauOoJsblllee M HauMEHbIee 3HAa4YeHUs (QYHKUIMU Ha
MIPOMEXKYTKE; UCIIOJIb30BATh UX JUJIS MCCeA0BaHus (QYHKIUH, 331aHHOM rpauKoMm.



OnepupoBarh MOHATHAMU: TpapUKU MOKA3aTENbHOM, JTOTapU(PMUUECKONH U TPUTOHOMETPUUECKUX
¢byHKIMH; n300pakaTh UX HAa KOOPAMHATHOHM IUIOCKOCTH M HMCIIOJIb30BATh JJIsl PEIICHUs YpaBHEHUN U
HEPABEHCTB.

N300pakaTh Ha KOOPAWHATHOH IJIOCKOCTU TpadMKU JIMHEHHBIX ypaBHEHUH M MCIIOJIB30BaTh UX
JUISl pELIEHUSI CUCTEMBI JIMHEWUHBIX YPABHEHUM.

Ncnonb3oBark Tpaduku (YyHKIUH TSI UCCIIEIOBAHUS MPOIECCOB M 3aBHUCHMOCTEH U3 JPYTrUX

y4eOHBIX AUCLHUILIHMH.

HauaJjia MaTeMaTH4YeCKOro aHaJn3a

OnepupoBarh TOHATUSMU: HENPEPbIBHAS (QYHKIHS, MPOU3BOAHAS (DYHKIMHU; WCIIOIH30BAThH
TCOMETPHYCCKUN U (PU3MYCCKUI CMBICI IPOU3BOIHOM JIJIS pEIICHHS 3a,1a4.

HaxomuTh TpOW3BOAHBIC DIIEMEHTAPHBIX  (YHKIMH, BBIYUCIATH IMPOU3BOJHBIE CYMMBI,
MIPOU3BEICHHUS, YACTHOTO (PYHKIIHH.

Hcnonb30BaTh MPOU3BOAHYIO ISl WCCIEAOBaHUS (YHKIIMM HA MOHOTOHHOCTH M JKCTPEMYMBI,
MPUMEHSITh Pe3yJIbTaThl HCCIICIOBAHMUS K IOCTPOCHHUIO IPpaUKOB.

Hcnonb30BaTh MPOU3BOAHYIO JITsl HAXOXKACHHS HAMUTYYIIETO PEIICHHUS B TPUKJIAIHBIX, B TOM YHCIIE
COIMAJILHO-D)KOHOMHYECKHX, 3aa4ax.

OnepupoBarh NOHIATHSIMH: TIEPBOOOpa3Hask K MHTETPAIT; TOHUMATh T€OMETPHYCCKHUNA M (PU3UICCKHIA
CMBICJI HHTEIpaJa.

HaxomuTh epBooOpa3HbIe 3JIEMEHTAPHBIX (DYHKIIWHN; BBIYHCISATL HHTETpal 1o hopmyie HproToHa—
JleitOuuMIA.

Pemarp mnpukiamHble 3amadd, B TOM YHUCIIEC COLMATHHO-JKOHOMHYECKOTO H (U3HUYECKOTO
XapakTepa, CpeICTBAMHA MAaTEMAaTHYECKOI0 aHaI3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaumeHnoBanue pa3ziesioB U TeM IpOrpaMMbl KosmuectBo yacoB DnexTpoHHBIE (ITUPPOBEIC)
n/m Beero|| KonTponbHbie I[IpakTHueckue 0bpasoBaTeNnbHbIE PECypChl
paboThI paboThI
1 MHoOk€ecTBa pAllMOHAIIBHBIX U IEHCTBUTEIIBHBIX YUCEI. 14 1 0
PanmonanbsHble ypaBHEHUS U HEPABEHCTBA
|2 HCDyHKI_II/II/I u rpaduku. CTEeneHsb C MeJIbIM IToKa3aTelieM H 6 H H 0 H ’
3 Apudmerniecknil KopeHb n—oii crenenn. MppannonanbHble 18 1 0
ypaBHEHHUS U HEPABEHCTBA
|4 HCDOpMyJ'IH TPUTOHOMETPHUH. TPUrOHOMETPUYECKUE YPaBHEHUS H 22 H 1 H 0 H ‘
|5 HHOCJ‘ICI{OB&TGJ‘ILHOCTI/I U TIPOTPECCUH H 5 H H 0 H ’
|6 HHOBTOpCHI/Ie, 00001IeHNE, CHCTEMATU3ALNS 3HAHUI H 3 H 1 H 0 H ’
|I[06aBI/ITL CTPOKY |
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 0




ITHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne Tema ypoxka KonunuecTBo yacos ‘ Hara OnekTpoHHbIE IM(PPOBLIE
/I Beero| Kontponsmete || Ilpaxtuueckne W3yYeHUS 00Opa3oBaTebHBIE PECYPCHI
paboThI paboTheI

1 |[MHoXecTBO, omepanuy HaJl MHOXKeCTBaMu. JlnarpaMmbl 1 4.09

Ditnepa—Benna
2 |PaumonanbHbie ynciaa. OObIKHOBCHHBIC U ACCATHYHBIC APOOH, 1 6.09

IPOIICHTHI, 0ECKOHEUHBIE TIEPHOAMIECKUE TpOoOH
3 ||Apudmernueckue onepaiyu ¢ paldoOHATLHBIMHA YHUCIIAMH, 1 11.09

peoOpa3oBaHUs YUCIOBBIX BbIPAKEHUN
4 |TIpumenenue apodeii U MPOIECHTOB JIJISl PEIICHHS TPUKIIAIHBIX 3a71a4 1 13.09

13 pa3JInYHbIX OTpaciell 3HAaHUI U peaabHOM )KU3HU
S |[IIpumenenue apoOeii U MPOIICHTOB IS PEIICHUS MPUKIAIHBIX 32134 1 18.09

W3 PA3JIMYHBIX OTpACIEH 3HAHUW U PEAIbHOM KU3HU
|6 HI[eI?ICTBHTeanme yucia. PanyoHaneHbIe M MppalMOHAIbHBIE YUCIIA H 1 H H H 20.09 H |
|7 HApI/I(I)MeTI/IquKHe omnepauuy ¢ JeUCTBUTEIbHBIMU YU CIAMHU H 1 H H H 25.09 H |
8  ||[IpubnmKEHHBIC BRIYMCIICHUS, IPABHIIIA OKPYTJICHHSI, TPUKHIKA H 1 27.09

OLICHKA PE3yJIbTaTa BIYUCICHUI
|9 HTomnecma U TOXJECTBEHHbIE Mpeo0pa3zoBaHUs H 1 H H H 2.10 H |
|10 HYPaBHeHI/Ie, KOpPEHb ypaBHEHHS H 1 H H H 4.10 H |
|11 ”HepaBeHCTBO, pellIeHre HEPAaBEHCTBA H 1 H H H 16.10 H ‘
|12 ”MCTOII MHTEPBAJIOB H 1 H H H 18.10 H ’
|13 ”PemeHHe LETBIX U APOOHO-PAIMOHATBHBIX YPABHEHUI 1 HEPABEHCTB H 1 H H H 23.10 H ‘
14 |[KonTtpospHas padora o Teme "MHOXeCTBa pallHOHAIBHBIX U 1 1 25.10

JENCTBUTENBHBIX YKcen. PalinoHalbHbIE ypaBHEHUS U HEPABEHCTB"
|15 ”d)yHKumI, cnocoOsbl 3a7anus GyHKIMU. B3aumMHo oOpaTHbIE QYHKIIUH H 1 H H H 30.10 H ’
16 |I'paduk ¢pyuknuu. O6IaCTh ONpeAeICHUS U MHOKECTBO 3HAYEHU I 1 1.11

¢ynkunu. Hynu pysakuuu. [IpoMexxyTki 3HaKOIOCTOSIHCTBA
|17 ”qéTHLIC U Heu€THbIe PYHKINH H 1 H H H 8.11 H ‘




No Tema ypoka KonngectBo gacos ‘ Hata DnekTpoHHbIe IU(POBHIE
/11 Bcero KOHTpOHLHLIe HpaKTI/I"ICCKI/Ie HU3Yy4YCHUA OGpaBOBaTeHI)HI)Ie peCypChI
paboTEI paboThI

18 ||Cremnenb ¢ nenbiM nokaszatenem. CtanaaptHas Gopma 3amucu 1 13.11

JIEUCTBUTEIHLHOTO YHCIIa
19 |[Mcnonb3oBaHKe NOAXOISIICH (POPMBI 3aITUCH ACHCTBUTEIBHBIX uncen | 1 15.11

JUISl PEILICHUS TPAKTUYECKUX 3aJa4 U IPEICTaBICHUS JaHHBIX
20 |CrenenHast QyHKIIHS C HATYPAIBHBIM U II€JIBIM MOKa3aTeneM. Eé 1 27.11

CBOMCTBA U rpaduk
|21 ”ApH(i)MeTI/IquKHﬁ KOpEHb HaTypaJbHOUN CTENEHU H 1 H H H 29.11 H ‘
|22 ”ApH(i)MeTI/IquKHﬁ KOpEHb HAaTypaJIbHOM CTENIEHU H 1 H H H 412 H ’
|23 ”CBOI?ICTBa apu(pMETUUCCKOTO KOPHS HATYpaJIbHOM CTeIICHH H 1 H H H 6.12 H ’
|24 ”CBOI?ICTBa apuU(pMETUUCCKOT0 KOPHS HATYypaJIbHOM CTeIICHH H 1 H H H 11.12 H |
|25 HCBOI?ICTBa apuU(pMETHUECKOTO KOPHS HATYPaJIbHOM CTCIICHH H 1 H H H 13.12 H |
|26 ”I[ef/iCTBI/IH ¢ apu(h)METUICCKUMH KOPHSIMH N—OM CTEIICHU H 1 H H H 18.12 H |
|27 HI[eﬁCTBI/I;I ¢ apu(PMETHICCKUMH KOPHIMH N—O# CTEIICHU H 1 H H H 20.12 H |
|28 HI[eﬁCTBI/I;I C apu(pMETUYECKMMHU KOPHSAMHU N—Oi CTENEHU H 1 H H H 25.12 H ‘
|29 HI[eﬁCTBI/I;I C apu(pMETUIECKMMHU KOPHSAMHU N—OM CTENEHU H 1 H H H 27.12 H ’
|30 ”I[eﬁCTBI/m ¢ apu(h)METUICCKUMH KOPHSIMH N—O CTEIICHU H 1 H H H 10.01 H ’
|31 ”PemeHHe MpPALMOHAIIBHBIX YPAaBHEHUH U HEPABEHCTB H 1 H H H 15.01 H |
|32 ”PemeHHe ApPALMOHAIIBHBIX YPAaBHEHUH U HEPABEHCTB H 1 H H H 17.01 H |
|33 ”PCH_ICHI/IC VPPALMOHAIILHBIX YPABHEHUI U HEPABEHCTB H 1 H H H 22.01 H |
|34 ”PCH_ICHI/IC UPPALMOHAIIbHBIX YPABHEHUI U HEPABEHCTB H 1 H H H 24.01 H ‘
|35 ”PemeHHe WPPALUOHAIBHBIX YPABHEHUN U HEPABEHCTB H 1 H H H 29.01 H ’
|36 HCBOﬁCTBa U rpaduK KOPHS N-Oi CTEIICHU H 1 H H H 31.01 H ’
|37 HCBOﬁCTBa 1 rpaduK KOpHS n-0i cTeneHu H 1 H H H 5.02 H ’
38 | KoHTposbHas paboTa o teme "ApudmMeTHieckuil KOpeHb N—oit 1 1 7.02

creneHy. MppannoHanpHble ypaBHEHUS U HEpABEHCTBA"
|39 ”CI/IHyc, KOCHHYC M TAHI'€HC YUCJIOBOTO apryMeHTa H 1 H H H 12.02 H ’




No Tema ypoka ‘ KonngectBo gacos ‘ Hata DnekTpoHHbIe IU(POBHIE
n/m Beero| Konrtponsbie || Ipaxrhieckue U3Y4YCHUS o0pa3oBaTeNbHBIE PECYPCH
paboTEI paboThI

|40 ”CI/IHYC, KOCUHYC M TaHI€HC YHCIIOBOI'O apryMEHTa H 1 H H H 14.02 H ‘
|41 ”ApKCI/IHyc, ApPKKOCUHYC M apKTaHT€HC YMCIOBOTO apryMeHTa H 1 H H H 26.02 H ‘
|42 ”ApKCHHyc, ApPKKOCHHYC U apKTaHT'€HC YUCIOBOTO apryMeHTa H 1 H H H 28.02 H ‘
43 | TpuroHoMeTpryecKasi OKpYKHOCTb, OTPEICTICHIUE 1 4.03

TPUTOHOMETPUUYECKUX (YHKLUH YUCIOBOIO apryMeHTa
44 | TpuroHOMeTpHUECKasi OKPYKHOCTb, OTIpeieTICHNUE 1 6.03

TPUTOHOMETPHUYECKUX (PYHKIUH YUCIOBOTO apryMEHTa
|45 ”OCHOBHHG TPUTOHOMETpHYECKHE (HOPMYITbI H 1 H H H 11.03 H |
|46 ”OCHOBHHG TPUTOHOMETpHYECKHE (HOPMYITbI H 1 H H H 13.03 H ‘
|47 ”OCHOBHHG TPUTOHOMETpHYECKHE (HOPMYITbI H 1 H H H 18.03 H ’
|48 ”OCHOBHme TPUTOHOMETpHUYECKUE (HOpMYITbI H 1 H H H 20.03 H ’
|49 HHpeo6pa30BaHHe TPUTOHOMETPUYCCKUX BBIPAKCHU I H 1 H H H 25.03 H ]
|50 HHpeo6pazoBaHHe TPUTOHOMETPUYECKUX BBIPAKCHU I H 1 H H H 27.03 H |
|51 HHpeo6pazoBaHHe TPUTOHOMETPUUYCCKHUX BBIPAKECHHIMA H 1 H H H 1.04 H |
|52 ”Hpeo6pa30BaHI/Ie TPUTOHOMETPUYECKUX BBIPAKECHUN H 1 H H H 3.04 H |
|53 ”Hpeo6pa30BaHI/Ie TPUTOHOMETPUYECKUX BBIPAKECHUN H 1 H H H 15.04 H ‘
|54 ”PCH_ICHI/IC TPUTOHOMETPUYECKUX YPAaBHEHUMU H 1 H H H 17.04 H ’
|55 ”PemeHHe TPUTOHOMETPUYECKUX yPaBHEHHIA H 1 H H H 17.04 H ’
|56 ”PemeHHe TPUTOHOMETPUYECKUX YPaBHEHHIA H 1 H H H 22.04 H |
|57 ”PemeHHe TPUTOHOMETPUYECKUX yPaBHEHHIA H 1 H H H 22.04 H ‘
|58 ”PemeHHe TPUTOHOMETPUYECKUX YPAaBHEHUM H 1 H H H 6.05 H ‘
|59 ”PemeHHe TPUTOHOMETPUYECKUX YPAaBHEHUM H 1 H H H 8.05 H ‘
60 |KonTponpHas paboTa o reme "®opMyIbl TPUTOHOMETPHUH. 1 1 13.05

Tpuronomerpuyeckue ypaBHeHHS "
61 |IlocnemoBaTenbHOCTH, CIIOCOOBI 3aaHUS MTOCIIEI0BATEIBLHOCTEH. 1 15.05

MOHOTOHHBIE TIOCIIEOBATENBHOCTH




No Tema ypoka KonngectBo gacos ‘ Hata DnekTpoHHbIe IU(POBHIE
n/m Beero|| Konrponsere || IpakTrdeckie U3y4YEeHUs o0pa3oBaTeNbHBIE PECYPCH
paboTEI paboThI
62 ||Apudmerryeckas U reoMeTprueckas mporpeccun. McmnonpzoBanue 1 15.05
HPOTPECCHU [UTSl PEIICHUSI PEATbHBIX 337124 MPUKIIATHOTO XapakTepa
63 |beckoHeuHO yObIBaromIas reomerpuieckas nmporpeccus. Cymma 1 15.05
OECKOHEYHO yOBIBAIOLICH FeOMETPHUYECKON IIPOrPECCHU
|64 Hd)opMyJIa CJIOYHBIX TIPOLICHTOB H 1 H H H 22.05 H
|65 HCDopMyJIa CJIOXHBIX TIPOLICHTOB H 1 H H H 22.05 H
66 | O00OIIEeH e, cucTeMaTH3alysl 3HAaHU 32 KYpC alareOpbl 1 Haval 1 22.05
MareMaTnieckoro aHaiamusa 10 kiacca
67 |Mrorosas kourponsHas paGora [ 1 | | 2005 |
68 | O00OIIeH e, cucTeMaTH3alysl 3HAHU 32 KYpC alareOpbl 1 Haval 1 22.05
MareMaTnieckoro aHaiamusa 10 kiacca

|OBLLEE KOJIMYECTBO YACOB I10 [IPOTPAMME | 68 | 4 [ 0 [
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