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MNOACHUTEJIBHASA 3AIINCKA

PaGouas nporpamma yuebHOro Kypca «Anredpa U Hayajga MaTeMaTU4eCcKoro
aHanm3a» 0a3oBoro ypoBHs st oOydarommxcsi 10 —11 kmaccoB pazpaboraHa Ha
ocHoBe DenepabHOT0 TOCYIapCTBEHHOI'O 00pa30BaTEIbHOIO CTaHAAPTa CPEAHETO
obOuiero oOpa3oBaHusl, C YY4ETOM COBPEMEHHBIX MHUPOBBIX TpPEOOBAHMIA,
MPEIBSIBISEMBbIX K MAaTeMaTHYECKOMY OOpa30BaHUIO, U TPATUIIUNA POCCHUUCKOTO
oOpa3oBanus. Peanmuzamusi mporpamMmbl OOECTICUMBACT OBJIAJICHUE KITFOUEBBIMHU
KOMTIETCHIIUSIMH, COCTABISIONIUMU OCHOBY JJISi CAMOPAa3BUTHUS U HEMPEPHIBHOTO
00pa30BaHus, LEIOCTHOCTh OOLIEKYIbTYPHOTO, JIUYHOCTHOTO U TIO3HABATEIHLHOTO
Pa3BUTHUS JTUYHOCTU 00 YyUaIOIINXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hadayia MareMaTH4eCKOTO aHaIn3a» SIBJSETCS OJHUM U3
HanOoyiee 3HAYMMBIX B MPOrpaMMe€ CTapiied IIKOJbI, IMOCKOJBKY, C OJHOM
CTOPOHBI, OH OO0ECIeYMBACT HWHCTPYMEHTAIbHYIO 0a3zy I M3Y4CHHS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYrod CTOPOHBI, (POPMUPYET JOTHYECKOE U
a0CTpakTHOE MBIIIICHUE YyJaluXcs Ha YPOBHE, HEOOXOAMMOM JIJIsI OCBOCHHS
KypcoB HWH(GOPMATHKH, OOIIECTBO3HAHMS, HCTOPHH, CIOBECHOCTH. B pamkax
JTAHHOTO Kypca Yydalluecs OBJAJEBalOT YHHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOM
HayKH, KoTopas (OpMYIUPYET CBOM JOCTHKEHUS B MaTeMaTudeckon popme.

Kypc anreOpsl 1 Hayan MaTeMaTUYECKOTO aHaIn3a 3aKJIabIBAET OCHOBY JUIS
YCIICIIHOTO OBJIQJICHUS 3aKOHaMHM (PH3UKH, XUMUH, OWOJIOTMH, TOHUMAaHHS
OCHOBHBIX TCHJICHIIMA OSKOHOMHUKH ¢ OOINEGCTBEHHON >KM3HU, IIO3BOJISICT
OPUEHTUPOBATHCSI B COBPEMEHHBIX IU(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOJIL30BaTh MX B IMOBCEIHEBHOH >XM3HH. B TOXe Bpems OBJaleHHE
aOCTpaKTHBIMU W JIOTUYECKH CTPOTMMHM MATEMAaTHUYECKUMHU KOHCTPYKIIHSIMHU
pa3BUBaeT yMEHHWE HAaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTH
YTBEPXKIICHUSI, UCTIOJH30BaTh 0000IICHIE W KOHKPETU3AINI0, a0CTparupoOBaHue U
aHaoruio, GopMuUpyeT KpeaTUBHOE U KPUTHIECKOE MEIIUICHHE. B Xome n3ydenus
anreOppl M Hayal MaTEeMaTHYeCKOTO aHalu3a B CTapIIed IIKOJIe ydaluecs
MOJIY9alOT HOBBIA OIBIT PEHICHUS TMPUKIATHBIX 3a/1ad, CaMOCTOSTEIHHOTO
MOCTPOCHUSI MATEMAaTHYECKUX MOJIEJIeH peasbHBIX CUTyallMii M HHTEpIpEeTalUH
MOJIYICHHBIX ~ PEIICHWH, 3HAKOMATCS C  NpUMEpPaMH  MaTeMaTHYECKHUX
3aKOHOMEpPHOCTE B TPUPOJE, HAYKe M B HCKYCCTBE, C BBLIAONIUMUCS
MaTEMaTUYECKUMH OTKPHITHSIMU U UX aBTOPAMH.

Kypc obnamaer 3HaYMTENBHBIM BOCHHUTATEIBLHBIM IOTEHIIMATIOM, KOTOPBIMA
peaim3yeTcs Kak 4yepe3 y4eOHbI Marepuaj, CIOCOOCTBYIOMUN (hOPMUPOBAHUIO
HAyJYHOTO MHPOBO33PEHHUS, TaK W Uepe3 cnenupuKy Y4eOHOW MesITeIbHOCTH,



TpeOyromiei CaMOCTOSITEIbHOCTH, aKKypaTHOCTH, IPOJOKUTENBHOM
KOHLICHTPALlMM BHUMAaHUs U OTBETCTBEHHOCTH 32 I0Jy4YE€HHBIA pe3yJIbTar.

B ocHoBe Meroauku oOydeHus anreOpe W HadajaM MaTeMaTH4eCKOro
aHaJIu3a JIeKUT ACSITeIbHOCTHBIM MPUHIUI 00Y4EHUS.

CrpykTypa Kypca «Anredpa u Hayajla MATEMAaTUYECKOI0 aHaJIN3a» BKIIIOYAET
CIIENYIOIIME CONEPKATEIBHO-METOAUYECKUE JUHUN: «Uuciia U BBIYUCICHUS»,
«Dynkuuun  u Tpadukuy, «YpaBHEHHUS U HepaBeHCTBa», «Hauama
MaTeMaTH4eCcKoro a”anmza», «MHOXecTBa U Joruka». Bce OCHOBHbIE
COZIEPKATEIbHO-METOANYECKUE JIMHUM HW3Y4alOTCsl Ha IPOTSKEHUH [BYX JIET
oOydeHMs B CTaplleld IIKOJIe, €CTECTBEHHO JOIOIHSIS APYr Ipyra U MOCTENEHHO
HAChIIIAsICh HOBBIMM TeMaMW W pasfgenamu. JlaHHBIM Kypc  sBIsAETCA
MHTETPaTUBHBIM, TIOCKOJIBKY OOBEIUHSET B celde coaepKaHhMe HECKOIbKHUX
MaTEeMaTUYECKUX JUCHUIUIMH: anredpa, TPUrOHOMETPHUS, MATEMAaTUUECKUIN aHaIu3,
Teopusi MHOKEeCTB M Jip. [lo Mepe Toro kak ywamiuecs OBIaJeBarOT BcE Oolee
MIMPOKUM MATEeMaTHYECKUM ammnapaToM, Y HUX MOCIeq0BaTebHO (popMupyercs u
COBEPIICHCTBYETCA YMEHHME CTPOUTh MATEMATHUYECKYID MOJEIb PEATbHOU
CUTyallud, TPUMEHATh 3HaHUS, NOJNyYEeHHble B Kypce «Anrebpa W Hayaia
MaTeMaTUYECKOro aHaJln3a», I PElICHUs CaMOCTOSTEIbHO C(HOPMYIUPOBAHHOM
MAaTeMaTUYECKOU 3a1a4M, a 3aTEM HHTEPIPETUPOBATH IMOJYIEHHBIN pPE3yJIbTAT.

CopepxaTtenbHO-METOANYECKAs JIMHUAS «HuCna M BBIYMCICHUS) 3aBEpILIACT
(opMUpOBaHUE HABBIKOB HCIOIb30BAHUS JACUCTBUTENLHBIX YHUCEN, KOTOPOE ObLIO
HA4YaTo B OCHOBHOM IKoje. B crapmieil mikone ocoboe BHUMaHUE YAENSETCS
(OPMUPOBAHUIO TPOYHBIX BBIUUCIUTEIbHBIX HABBIKOB, BKIIOYAIOMIUX B ce0s
UCIOJIb30BaHUE PA3IMYHBIX (OPM 3amucH JEHCTBUTEIBHOTO YHUCIA, YMEHUE
pPAallMOHAJIBHO BBINOJHATh JEUCTBUS C HUMH, J€JaTh IPUKUIKY, OLECHHUBATH
pe3ynbrar. OOywaromuecss MOJy4alOT HABBIKM MPUOJMKEHHBIX BBIYUCICHUH,
BBITIOJTHEHUST JEHCTBUI C 4YHWCIaMH, 3allMCAaHHBIMU B CTaHIApTHOU (opme,
HCIIOIb30BAHUS MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YMCIIOBBIX BBIPAKECHUN.

JIunus «YpaBHEHUS M HEPABEHCTBA» PpEaJU3yeTCs Ha MPOTSIKEHUH BCETO
oOydyeHHs] B CTaplied WIKOJE, IOCKOJIbKY B KaXJOM pas3fielie MporpaMMbl
IPElyCMOTPEHO pElIEHUE COOTBETCTBYIOMIMX 3anay. OOydaroniuecs: oBlajeBaoT
Pa3IMYHBIMHA METONAMHM PEUIEHUs LENbIX, PAalUOHAIBHBIX, WPPALHOHAIBHBIX,
MOKA3aTeNIbHbIX, JIOTapU(PMHUECKUX M  TPUTOHOMETPUYECKUX  YpaBHEHH,
HEPaBEHCTB U UX cucrteM. [lonyyeHHble yMEHMs UCIIONb3YIOTCS IIPU UCCIENOBaHUN
(GyHKIMKA ¢ TOMOUIBIO MPOU3BOJHOM, PEIICHWU MPUKIATHBIX 3a7a4 U 3aJay Ha
HAaXOXKJICHHE HAuWOOJBIIMX M HAUMEHbIIMX 3HadYeHW GQyHKmu. JlaHHas
collep)KkaTeNibHas JIMHMUS BKIIOYAaeT B ce0s Takke (OPMUPOBAHHE YMEHHM
BBIMIOJHATh pacu€rbl 1o (opmynaMm, npeoOpa3oBaHMs IIENbIX, pPAlMOHAIIbHBIX,
VPPALMOHAIIBHBIX M TPUTOHOMETPUYECKUX BBIPAXKEHHH, a TAKXKE BBIPAKCHUM,



COZEpXalllUX CTENEHU M Jorapupmel. braromaps H3ydeHHIO anreOpandyeckoro
Marepuaga IPOUCXOAUT  AAJbHEHIIEe  PAa3BUTHE  AITOPUTMHUYECKOIO U
a0CTpaKTHOI'O MBIIUICHUS y4aluxcsd, (OPMHUPYIOTCS HaBBIKA JETYKTHBHBIX
paccykneHud, paboOTl C  CHUMBOJBHBIMM  (opMamH,  HIPEACTABICHUS
3aKOHOMEpPHOCTE M 3aBUCMMOCTEH B BUJE PAaBEHCTB M HEpPABEHCTB. Airedpa
npeuiaraeT  3(Q(EKTUBHbBIE HMHCTPYMEHTHI JUIsl PpEIICHUS MPAKTHUECKUX U
€CTECTBEHHO-HAYUYHBIX 3a/a4, HAIJAJHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
A3bIKA HAYKH.

ConepxarenbHo-MeToauueckass JUHUS «DyHKIMM U TpaduKU» TECHO
NEPETUIETAETCS C APYTHUMU JIMHUSIMU KypCa, IMMOCKOJIbKY B KAKOM-TO CMBICIIE 3a0aET
[10CJIEA0BATEILHOCTD U3y4ECHUS Marepuaia. N3yuenne CTEIIEHHOMU,
MOKa3aTeNbHOM, Torapu(MUUECKON U TPUTOHOMET PUUECKUX (PYHKIIHHI, UX CBOHCTB
U rpauKoB, UCNONb30BaHUE (PYHKIMM JUIs peleHus 3a1ad U3 APYyruxX y4eOHbIX
MIPEAMETOB U PEANBHOU JKM3HHU TECHO CBA3aHO KaK C MAaTEMATUYECKUM aHAIIM30M,
TaK U C PELICHUEM ypaBHEHWIl M HepaBeHCTB. [Ipu »TOM OoOJbIIOE BHUMaHHE
ynensiercs (OpPMUPOBAHMIO YMEHHS BbIpakaTh (POpPMYIaMH 3aBUCHUMOCTH MEXKIY
pa3IMYHBIMU BEJIMYMHAMU, HCCIEAOBAaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Matepuan 3Tol cofepKaTeIbHON JIMHUK HAlleJIeH Ha Pa3BUTHE YMEHHM
M HaBBIKOB, ITO3BOJIIOIIMX BBIPAXKATh 3aBUCUMOCTHM MEXIY BEIMYMHAMU B
paznuuHoi dopMe: aHaTUTHYECKOU, Tpaduyueckor u ciaoBecHO. Ero m3yuenue
CIOCOOCTBYET  Pa3BUTHIO AITOPUTMHUYECKOTO  MBILUICHHS, CHOCOOHOCTH K
0000IIEHNI0 M KOHKPETU3AIMHU, UCTIOJIb30BAHUIO aHAJIOTHH.

CopepxarenbHas nuHus «Hadama mMaTeMaTH4ecKoro aHaiau3a» MO3BOJISIET
CYILIECTBEHHO PACIIUPUTHh KPYr KaKk MareMaTU4YECKHX, TaK W MPUKJIAJHBIX 3a7ad,
JOCTYIHBIX 00Y4YaloIUMCs, Y KOTOPBIX MOSBIISIETCS BO3MOKHOCTH HCCIIEAOBATh U
CTpoUTh rpaduku (QYHKIUH, ONpenessiTe UX HauOOoJbUIME M HAUMEHbIINE
3HAYEHUs, BBIYUCIATH IUIOMIAAU (UTYp U OOBEMBI TEN, HAXOAUTh CKOPOCTU U
YCKOpeHUs1 IpoueccoB. JlaHHas copaeprkaresibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MO)XHOCTH TIOCTPOCHMSI MAaTE€MaTHYECKMX MOJENEH pealbHBbIX CUTYalMi,
HaxXOKJICHUSl HAWIYYILETO PEIICHUS B IPHUKIAAHBIX, B TOM YHCIE COLMAIBHO-
SKOHOMHUYECKHUX, 3a/Jadax. 3HAKOMCTBO C OCHOBAMM MaTeMaTHMYECKOTO aHaJIU3a
CIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOr0, (hOPMaTbHO-JIOTHYECKOTO U KPEAaTUBHOTO
MBIIUIEHUSA, (POPMUPOBAHMIO YMEHUW paAClO3HABaTh MPOSBICHHS 3aKOHOB
MaTeMaTUKH B HayKe, TEXHUKE U ucKyccrBe. OOywarouiuecss y3HAIOT O
BBIJAIOIINXCS PE3YJIbTAaTax, IOJYYEHHBIX B XOJIE pPa3BUTUS MATEMAaTHUKH Kak
HAyKH, U UX aBTOPaXx.

ConepxkarenbHO-METOANYECKAsA JIMHUS «MHOXKECTBA U JIOTHKa» B OCHOBHOM
NOCBSILIEHA  JJEMEHTaM TEOPUM  MHOXKECTB. T€OpPETMKO-MHOKECTBEHHBIE
IPEJICTAaBIECHUS TPOHU3BIBAIOT BECh KYpPC IIKOJBHONM MAaTEMaTUKH W IPEjIararoT



HauOoJiee YHUBEPCAIbHBIN A3bIK, OOBEAMHSIONIUNA BCE pa3/iesibl MATEMATUKU U €€
IPWIOKEHHUM, OHU CBSI3BIBAIOT PA3HbIC MATEMATHYECKUE AUCLUIUIMHBI B €IHHOE
uenoe. IloaTromy BakHO JaThb BO3MOKHOCTH IIKOJIBHMKY MOHHUMATh TE€OPETUKO-
MHO>KECTBEHHBII SI3bIK COBPEMEHHOM MATEMAaTHMKM W HCIOJIB30BaTh €ro Ui
BBIPAXEHUSI CBOUX MBICIIEH.

B kypce «Anrebpa u Hayajga MaTeMaTUYECKOro aHalIM3a» IMPUCYTCTBYIOT
TAK)K€ OCHOBBI MaTeMaTH4YECKOrO MOJEIMPOBAaHUSA, KOTOpPBIE IPHU3BaHBI
chopMHUPOBaATh HaBBIKK MOCTPOCHUS MOZEIIEH pealbHbIX CUTYaI[Ui, HCCIEA0BAHUS
ATUX MOJENIeH C TMOMOIIbIO ammapara ajreOpbl 1 MaTeMaTUYeCKOTro aHajiu3a U
MHTEPIPETAMU TIOJYYEHHBIX Pe3yJbTaToB. Takue 3aaHus BIUIETEHbI B KaXKIbId
13 pa3/ieJoB MPOrpaMMbl, OCKOJIbKY BECh MaTeprall Kypca IHPOKO UCIIOJIb3YETCs
JUISL pelIeHUs] PUKIAAHbIX 3a1a4. [Ipy peleHnn peanbHbIX NPAKTUYECKUX 3a]ad
y4yaliecss pa3BUBAIOT HAOMIOAATENIbHOCTh, YMEHHE HAXOAUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThCs, MCHOJIB30BaTh AHAJIOTHIO, 0000IIaTh W KOHKPETHU3UPOBATH
npobsemy. JlesTenbHOCTh MO (OPMHUPOBAHUIO HABBIKOB PEIICHHS MPUKIAIHBIX
3aJlad OpraHu3yercs B Ipoliecce M3y4YeHUsl BCEX TeM Kypca «Auredpa M Havdaia
MaTeMaTUYECKOIro aHAIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM MmlaHe Ha H3y4E€HHE Kypca aureOpbl W Hayajl MaTeMaTH4YeCKOro
aHayiM3a Ha 0a30BOM ypoBHE OTBOAMTCS 2 yaca B Henenmo B 10 kmacce u 3 daca B
Henento B 11 kimacce, Bcero 3a nBa roga o0ydenus — 170 gacos.



COJEPXAHUE YYEBHOI'O KYPCA
10 KVIACC

Yuciaa 1 BIYMCICHUS

PanmonanbHple ymncia. OOBIKHOBEHHBIE U JECSITHUYHBIE JIPOOH, MPOLEHTHI,
OECKOHEUHbIE  MEepUOAMYECKHEe  JIpoOu.  ApuMeTHyecKkue  omepanuud C
palMOHATILHBIMU YUCIaMH, TPeoOpa30BaHuUs YHUCIOBBIX BhIpakeHul. [IpumeHenue
AapoOel U MPOLIEHTOB Ui PEUICHUs MPUKIAIHBIX 3aJa4 U3 pa3UYHbIX OTpacieu
3HAHUU U peajbHOU KU3HU.

JewicTButenbHble 4uncia. PanMOHaNbHBIE W WppAlMOHAIBHBIE 4YMCIA.
Apudmerrnyeckue orepanuu ¢ JACHCTBUTEIbHBIMU 4YuciaMu. [IpubnmxEHHbIe
BBIUHCIICHUS, ITPAaBUIJIA OKPYTJIEHUS, IPUKHUIKA U OLEHKA pe3ybTaTa BBIYMCICHHIA.

Cremmienp ¢ 1menbiM  TokaszareneMm. CranmaptHas  (Gopma  3ammcH
JeHCcTBUTENbHOrO 4ucna. Mcnosib3oBaHue  MOAXOAsIie  GopMbl  3amucH
JNEHUCTBUTENBHBIX YHUCEN JJISI PELICHHsS] MPaKTUYECKHX 3aJad U IPEACTABICHHS
JAHHBIX.

ApudmMernueckuii  KOpeHb  HaTypaJibHOM  creneHu.  JlellctBus ¢
apu(PMETUUECKUMH KOPHSMH HATYPaIbHOU CTEIIEHH.

CHHYyC, KOCUHYC ¥ TaHI€HC YMCJIOBOI'O apryMeHTa. ApKCHUHYC, apKKOCHUHYC,
apKTaHT€HC YMCJIOBOIO apryMEHTa.

YpaBHeHUsS U HEPABEHCTBA

ToxzaecTBa U TOXKIECTBEHHBIE MPEOOPA30BAHMUS.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKECHUM. OcHOBHBIE
TPUTOHOMETPUUECKUE (POPMYJIBL.

VYpaBHEHHE, KOpEHb YypaBHEHUs. HepaBEeHCTBO, pElIEHHME HEPABEHCTBA.
Meton HHTEpPBAJIOB.

Pemenue uenbix v IpoOHO-palliOHATIBHBIX YPAaBHEHUN U HEPABEHCTB.

Peuienne nppailMOHaIbHBIX YPABHEHUN U HEPABEHCTB.

Pemienre TpUroHOMETPUYECKUX YPABHEHHM.

[IpuMeHeHnEe ypaBHEHHU U HEPABEHCTB K PEIICHUI0 MAaTEMAaTUYECKUX 3a]1a4
Y 33]1a4 U3 pa3IMuHbIX 00JIaCTEel HAYKU U PEAIbHOM KU3HHU.

DyHKIMU U TPAPUKHT

OyHkus, crnocoObl 3amaHus ¢yHkuun. [padux dyakuuu. B3aumuHo
oOpaTHble (DYHKIIHH.

OO6nacth ompeneneHus 1 MHOXKECTBO 3HaueHui pynkumu. Hynmu Qyskmmm.
[TpoMexxyTKH 3HaAKOMOCTOSIHCTBA. UETHBIE M HEUETHBIE (DYHKIIMH.

Crenennast GyHKIMS C HATYpaJIbHBIM U LIeJbIM NOKa3aTeneM. E€ cBolicTBa u
rpaduk. CpoiicTBa U rpaduk KOpHS N-OM CTENEHHU.



TpuroHomerpuyeckass OKPYKHOCTb, OIIPEIEIICHUE TPUIOHOMETPUUECKUX
G YHKIIMNA YUCIOBOTO apryMEHTa.

Hayasia MmaTeMaTn4ecKoro aHajin3a

ITocnenoBarensHOCTH, CIOCOOBI 3aJlaHUsA IIOCJIEN0BATEIBHOCTEH.
MOHOTOHHBIE OCIIEA0BATEIBHOCTH.

ApudmMernueckas U reoMeTpuueckasi mporpeccun. beckoHeuHo yObIBaroiast
reoMerpudeckas nporpeccus. Cymma 0€CKOHEYHO YOBIBAIOIIECH T€OMETPUYECKOM
nporpeccuu. GopMysna CIOXKHBIX MPOUEHTOB. MCrnosib30BaHME MNPOrPECCUM JIst
pELIECHHS PeAbHBIX 3a7a4 MIPUKIATHOTO XapakTepa.

MHoxecTBa U JIOTHKA

MHoxecTBO, omepanuu HajJ MHOxecTBamH. Jluarpammbl Ditnepa—BenHa.
[IpumeHeHne TEOPETUKO-MHOXKECTBEHHOIO armapara JJjs OINUCAHUS PEATbHBIX
IIPOLIECCOB U SIBJICHUH, MPU PEIICHUH 33/1a4 U3 IPYTUX YUYEOHBIX MPEIMETOB.

Omnpenenenue, Teopema, CIEACTBUE, J0KA3aTEIbCTBO.

11 KJIACC

Yuciaa v BIYUCIEHUSA

HatypanbHeie u niensie yncna. [Ipu3Haky 1e1MMOCTH LEbIX YU CEIL.

CrteneHb ¢ palioOHAJIbHBIM TTOKa3aresieM. CBOMCTBA CTEIICHHU.

Jlorapudm uncna. JleciTHUHbIE U HATypadbHbIE JOTrAPHU(PMBI.

YpaBHeHUsS U HEPABEHCTBA

[IpeobpazoBaHue BbIPAKEHUN, COEPKAIIUX JOTapU(PMBI.

[IpeoOpa3zoBaHue BBIPAKEHUN, COJEPIKALIUX CTENEHU C PalMOHAIbHBIM
NIOKAa3aTeJIEM.

IIpumepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbHblE ypaBHEHUS U HEPABEHCTBA.

Jlorapupmuyeckue ypaBHEHUS U HEPABEHCTBA.

CucreMbl TMHEHHBIX ypaBHEHUH. PellleHne NpUKIIagHbIX 3a4a4 ¢ IOMOLIBIO
CUCTEMBI JIMHEHUHBIX YPABHEHUMU.

CucreMbl M COBOKYITHOCTH PAllMOHAIBHBIX YPABHEHUI U HEPABEHCTB.

[IpumMeneHne  ypaBHEHHMM, CHCTEM W  HEPaBEHCTB K  PEUICHUIO
MaTeMaTUYeCKUX 3ajlad M 3a7ad M3 pa3IMyHbIX 00JacTedl Hayku M peabHOU
KU3HH.

DOyHKkuUHU U rpadpuku

Oyukmus.  [lepuonunueckue  ¢yHkiuu. [IpoMeXyTkM  MOHOTOHHOCTH
¢yHkuuu. MakcumMymbl 1 MUHUMYMbl (yHKUOuMU. HamOosnbliee W HauMeHbIIee
3HaueHUEe (PYHKIIMM HA POMEKYTKE.

Tpuronomerpuueckue GyHKIUH, UX CBOMCTBA U TPAPUKHU.

[lokazarenbHas u Jorapupmuyeckas QyHKIUU, UX CBOMCTBA U rPaPUKU.



Hcnonws3oBanue rpadukoB QYHKUIHMN JJIs PEIICHUS YpaBHEHUH W JIMHEHHBIX
CUCTEM.

Ucnonws3oBanue rpadukoB GYHKIUM IS HUCCIIEIOBAHUSI TMPOLIECCOB U
3aBUCUMOCTEN, KOTOpbIE BO3HUKAIOT IPU PELICHUHU 33/]a4 U3 JPYruX y4eOHBIX
IPEAMETOB U PEATBHOM )KU3HH.

Hayana maTreMaTH4eCKOr 0 aHAJIN3a

HenpepsiBHble pyHKIIMHU. MeTO MHTEPBAJIOB 1JIs PELLICHUS] HEPABEHCTB.

[IpousBonnass  Qynkuuu. ['eomerpuyeckuii. W (QU3MYECKUH  CMBICT
ITPOU3BOJIHOM.

[IpousBonHble  dneMEHTapHbIX  (QyHKIuil.  DopMynbl  HAXOXIEHUSA
MIPOM3BOTHON CYMMBI, POU3BEACHUS U YACTHOTO (DYHKITHIA.

[IpumeHneHre MpOU3BOAHON K MCCIEAOBAaHUIO (PYHKIIMI Ha MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxaeHne HanOobIIero ¥ HAMMEHbILEro 3HaueHUs: QyHKIUU Ha
OTpE3KE.

[IpuMeHeHne NPOU3BOAHOM [JIsi HAXOXKICHUS HAWIYYIIETO pPEIICHUS B
NMPUKIIAIHBIX 337a4ax, Ui ONPEINENEHUs CKOPOCTH IMPOLEcca, 3aJaHHOIO
(dopMynoi niaK rpaduKOM.

[lepBooOpa3znas. Tabmuiia nepBOOOpa3HBIX.

WuTerpan, ero reoMeTpudyeckud u (Qu3myeckuid cMmbici. Beruncnenue
uHTerpania mno ¢popmyne Herorona—Jleitonuna.



IINIAHUPYEMBIE PE3YJIBTATbBI

OcBoenue ydeOHOro mnpeaMera «MaremaTuka» JODKHO oOecrneunBaTh
JIOCTHKEHUE Ha YPOBHE CPEIHETO 00Iero 00pa3oBaHUs CIEIYIOMIUX JIUYHOCTHBIX,
METanpeIMETHBIX U MIPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

JIMUYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pPE3yNbTAaThl OCBOEHHUS TPOrPaMMbl y4eOHOTO TMpeaMeTa
«MaremMaTuka» XapakTepUu3yITCs:

I'paxxpanckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO TPAXKIAHCKON MO3UIUU 00Y4arOIIerocsi Kak akTUBHOTO
U OTBETCTBEHHOTO WIEHA POCCHUHCKOrO OOIIEeCTBa, TPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3NUUYHBIX CTPYKTYp, SIBICHHI,
IpoLEenyp TPaKIAHCKOTOo oO0IecTBa (BBIOOPHI, OMPOCHI M TMp.), YMEHHEM
B3aMMOJICIICTBOBATh C COLUAJIBHBIMU HWHCTUTYTAMU B COOTBETCTBHUM C HX
GYHKIUAMY ¥ Ha3HAYCHUEM.

[laTpuoTnyeckoe BOCIUTaHUE:

c(hOpMUPOBAHHOCTHIO POCCUUCKON IPask/IaHCKON UIEHTUYHOCTH, YBAKEHUS K
MPOLIJIOMY Y HACTOAIIEMY POCCHUMCKON MaTEMAaTHUKH, [IECHHOCTHBIM OTHOILLIEHHEM K
TOCTHMKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MAaTEMaTUYE€CKOMN IIKOJIbI,
K HCIIOJIb30BAHUIO ATUX JOCTM)KEHHH B JPYrUX HayKax, TEXHOJOTUAX, cdepax
SKOHOMMKH.

JIyXOBHO-HpPAaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HaHUEM JITYXOBHBIX LIEHHOCTEN POCCHICKOTrO HapoJa;
c(hOpMUPOBAHHOCTbIO  HPABCTBEHHOI'O  CO3HAHUS, JTHUYECKOTO  IOBEJICHMS,
CBSAI3aHHOI'O C MPAKTUYECKUM MPUMEHEHUEM JTOCTHXKEHUN HAYKH U JIESITEIIbHOCTHIO
y4€HOr0; OCO3HAHUEM JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOTO OYAYIIETO.

DCTeTUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MUPY, BKIIOYash ACTETUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a;ad, pelIeHu, paccyXJIeHUM;
BOCIIPUMMYHUBOCTHIO K MATEMaTUYECKUM aCIEKTaM pa3IMYHbIX BUJI0B UCKYCCTBA.

Pu3n4eCcKoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHHS MPUMEHATh MATEeMaTUYECKUE 3HaHUS B
MHTEpEecax 370pOBOro U O€30MaCHOr0 00pas3a KU3HU, OTBETCTBEHHOT'O OTHOIIICHHUS
K CBOEMY 3/IOPOBBIO (3JI0pPOBOE MHUTaHHE, COATAHCHPOBAHHBIA PEXKUM 3aHSATHH U

OTIbIXa, peryJsipHas duznueckas aAKTUBHOCTB); (bu3nuecKoro
COBEPILIEHCTBOBAHNU, npu 3aHATHAX CIIOPTUBHO-0310POBUTEIBHOM
JESITENIbHOCTBIO.

TpynoBoe BoCIUTaHUE:



TOTOBHOCTBIO K TPYIly, OCOBHAaHUEM ILIEHHOCTU TPYJO0JIt00Us; UHTEPECOM K
paznuuHbIM  chepaM  MPOoPECCHOHANLHON  JCSITENIbHOCTH,  CBS3aHHBIM  C
MaTeMaTUKOW W e€ MPUJIOKEHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oyayumier mpodeccud W Ppealr30BbIBATh COOCTBEHHbBIE JKM3HEHHBIC IUIAHBI,
TOTOBHOCTBIO W  CIOCOOHOCTHIO K MaTeMaTH4YeCKOMY OOpa3oBaHUIO W
caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU >KWM3HHU; TOTOBHOCTHIO K AKTUBHOMY
Y4aCTHIO B PEUICHUHU MPAKTUYECKUX 3a7a4 MAaTEeMaTHUYE€CKOW HANPaBICHHOCTH.

DKOJIOTHYE€CKOE BOCITUTAHUE:

c(hOpPMUPOBAHHOCTHIO HIKOJIOTHYECKOW KYJIBTYpbl, MOHUMAHUEM BIIUSHUSA
COLIMAJTbHO-PKOHOMHMUYECKUX MPOIECCOB HA COCTOSIHUE MPUPOJHON U COIUATBbHON
cCpedbl, OCO3HaHMEM TJO0AJIbHOTO  XapakTepa JSKOJOTMUYECKHX MpodseM;
OpUEHTAaIMeld Ha TPUMEHEHHE MaTeMaTHYEeCKUX 3HAHWN Ui perieHs 3a7ad B
o0JacTH OKpYXKarollel cpepl, IUIaHUPOBAHUS TMOCTYNKOB M OLEHKH HX
BO3MOYKHBIX MOCJIEACTBUM JUIs1 OKPYXKAOIIEN CPENBbI.

[leHHOCTH HAyYHOTO MO3HAHUSI:

C(OPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YpPOBHIO  pa3BUTHs HAaykKh UM  OOIIECTBEHHOW TPAKTHKH, IMOHUMaHHUEM
MaTEMaTUYECKON HayKu Kak c@epbl YelIOBEYECKOW JIeATeTbHOCTH, JTaroB €€
pa3sBUTHS W 3HAYUMOCTH [UJII PA3BUTHS IHUBIJIM3AIMHU; OBJAJICHUEM S3BIKOM
MaTEeMaTUKH W MaTeMaTUYECKOM KyJIbTYpOW Kak CpeICTBOM IIO3HAHHS MHPA,;
TOTOBHOCTBIO OCYLIECTBJISATh MPOEKTHYIO U HCCIEA0BATEIBCKYIO JIEATEIbHOCTD
WHIUBUIyaJIbHO U B TPYIIIIC.

METAINPEAMETHBIE PE3YJIBTATDI

MetanpeaMeTHbIE pe3ylbTaThl OCBOCHHUS MPOrpaMMbI yueOHOTO MpeaMera
«Marematukay XapaKTePU3YIOTCS OBJIaJICHUEM YHHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCLCMBUAMY,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHLIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YTISIMUBHBIMU OelCMBUAMU.

1)  Vuusepcarvnvie  noznasamenvHvle  Oelicmsus, — 00ecnedusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NpOYeccos oodyuarowuxcs (oceoenue
Memo008  NO3HAHUS — OKpYHCAIOWe20  Mupa;  npumeHeHue  J102UHECKUX,
uccnedosamenbCKux onepayuil, ymenutl pabomams ¢ uHgpopmayueti).

bazoBrienornueckue1eicTBUS:

¢ BBISIBIIITh M XapaKTEPH30BaTh CYIIECTBEHHBIC MPU3HAKH MaTEMaTHYCCKUX

OOBEKTOB, TOHSITHH, OTHOIICHHH MEXIYy MOHATHUSMU;, (POPMYIUPOBATH
OTIpECIICHUs]  TOHSATHH; yCTAHABIMBATh  CYIIECTBCHHBIH  IMPU3HAK
KJIacCu(UKAIMU, OCHOBaHUS i OOOOIICHUS U CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJN3a,;



e BOCIIpUHUMATh,  (OpPMYJIHMpPOBAaTh U  IPeoOpa3OBbIBaTh  CYKICHUS:
YTBEPAUTENbHbIE M OTpPULATENbHBIC, €IUHUYHBIC, YACTHbIE U OOIIUE;
YCIIOBHBIE;

* BBISIBIISITD MaTE€MaTUYECKUEe  3aKOHOMEPHOCTH, B3aMMOCBSI3H U
npoTtuBopeursi B (akTax, JaHHBIX, HAOJIONECHUSIX W YTBEPKACHUSIX;
npenjaratb  KpUTEPUM  JUIL  BBIABJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

eJIeTIaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACIYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIOYEHUH, YMO3AKIIOUEHUH 110 aHAJIOTUU;

e IPOBOJUTH CaMOCTOSTEIBHO JI0Ka3aTeIbCTBA MaTEeMaTHYECKUX
YTBEPKAEHUHN (IIPSAMBIE U OT MPOTUBHOIO), BBICTPAUBATh API'YMEHTALIMIO,
OPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CYX/IEHUS U BbIBOJBL;

e BBIOMpPATh CHOCOO pemieHuss y4eOHOM 3ajadd (CpaBHHBAThb HECKOJIBKO
BAapUAHTOB pEIICHUs, BBIOMpAaTh HauOosiee MOAXOMAIIUA C YYETOM
CaMOCTOSITEJILHO BBIJICTIEHHBIX KPUTEPHUEB).

basoBblencceneoBaTebCKUEACHCTBU:

* HICIIOJIB30BaTh BOIIPOCHI KaK HCCIENOBATEICKUIA HMHCTPYMEHT II03HAHWS,
(bopMyIMpoBaTh BOMPOCHL, (PUKCHPYIOUIME MPOTUBOPEUHUE, MPOOJIEMY,
yCTaHaBIMBaTh  HMCKOMOE M  JlaHHoe, (OpMUpPOBaTh  THIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CAMOCTOSITEJIBHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEI0BAaHNE
M0 YCTAHOBJICHMIO OCOOEHHOCTEH MaTeMaTHUeCKOro OOBEeKTa, SIBICHMUS,
MpOLIECCa, BBISIBICHUIO 3aBUCUMOCTEM MEXIy OOBEKTaMH, SBIICHUSMH,
IIPOLIECCAaMU;

 CAMOCTOSITEJIBHO (OPMYJIMPOBATh OOOOILEHUS U BBIBOJBI IO pe3yJbTaTam
NPOBEAEHHOTO HAOIIOEHUS, MCCIEAOBAHUA, OILCHUBATH JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3YyJIbTAaTOB, BHIBOJOB U 0000IIECHNUI;

* [[POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpOLECCa, a TaKXKE BbIABUIaTh
MPETONIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCJIOBHSIX.

Paborta ¢ undopmanmei:

* BBIIBJIAITH J1€PUIIMTHI HHPOPMALUMH, JAHHBIX, HEOOXOIUMBIX NI OTBETA Ha
BONPOC U JJI PEIICHUS 3a]a4H;

e BEIOMpaTh UH(POPMAIUIO U3 UCTOYHUKOB Pa3IMUYHbIX TUIIOB, AHATU3UPOBATh,
CUCTEMAaTU3UpPOBaTh W HWHTEPOPETUPOBATh HH(OPMAIMIO Pa3IUUHBIX
BUJIOB U (hOpM Ipe/ICTaBICHHUS;

e CTPYKTYpUPOBaTh HMH(OpPMAIUIO, TPEICTABIATh €€ B pa3IMUYHBIX (popmax,
WJUTIOCTPUPOBATh TpaduyecKy;



e OIICHUBATH HaAEKHOCTh uH(dopMaIIH o CaMOCTOSITEIbHO
c(hOpMYIHPOBAHHBIM KPUTEPUSIM.

2)  Vuueepcanvhvie KOMMYHUKAMUGHble Oelicmeusi,  0becneuusaiom

COPMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

OO01enue:

¢ BOCIIpUHUMATh U (HOPMYJIUPOBATH CYKICHHSI B COOTBETCTBUU C YCIOBUSIMU
U ILeNsIMU OOILIEHUS; SICHO, TOYHO, IPAMOTHO BBbIpaXKaTb CBOIO TOYKY
3peHHsI B YCTHBIX M TMHCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOIY
pelieHust 3aa4i, KOMMEHTHPOBATh MOJTYYCHHBIN PE3yibTar;

B X0JI¢ OOCYKIEHHS 3aJaBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOil TEMBbI,
npoOJIeMBbl, pelaeMoil 3a7auu, BEICKAa3bIBaTh UICH, HALIEJICHHBIE HA MOMCK
pEILlIEHUs; COIMOCTABIISATh CBOM CYXKICHHS C CYXICHHSIMH JPYTHX
YYaCTHUKOB JMAJIOra, OOHapyKMBaTh pa3jiduyvMe U CXOJACTBO IO3UIIMHA; B
KOppEeKTHOM popme hopMymHpoBaTh pa3HOTIACHS, CBOM BO3PAXKEHUS;

e IPE/ICTABIISITh PE3YJIbTAThl PEIICHUS 3a]]a4H, SKCIIEPUMEHTA, UCCIEI0BAHMS,
MPOEKTA; CAMOCTOATEIHHO BBIOMpaTh (OopMarT BBICTYIUICHUS C YYETOM
3aj1a4 MPE3eHTAINNA U OCOOCHHOCTEH ayIUTOPHH.

CoTpyIHHUYECTBO:

 IOHMMATh M HCIOJIb30BaTh MPEUMYIIIECTBA KOMAaHIHONW W WHINBHIYATbHOM
padoThl MpH pElIeHUH Y4eOHBIX 3ajad; NPUHUMATH 1I€Jb COBMECTHOM
NEATeNbHOCTH, ITUIAHUPOBAaTh  OPraHM3AIMI0  COBMECTHOM  paloThl,
pacnpenensaTh BuUIbI pabOT, JOroBapuUBaThCS, OOCYXKAATh TMpOIECcC U
pe3ysbTat paboThl; 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

e y4aCTBOBaTh B IPYyMIOBLIX (hopMax paboThl (00CyXIeHUs, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» W WHBIC); BBIMOIHATH CBOIO YacTh pabOThI H
KOOPJAMHUPOBATh CBOM JEHUCTBUA C JAPYTMMH YJ€HAMU KOMAaH]IbI,
OLIEHMBATh KauyeCTBO CBOETO BKJaJa B OOIIMUA MPOAYKT MO KPUTEPHUSM,
c(OpMYyTUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBHSI.

3) Yuusepcanvnvie  pecynamuenbvie Oeticmaus, obecneuusarom
Gopmuposanue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS IUYHOCTIU.
Camoopranu3zanusi:

COCTaBJIATh IUIAH, AJITOPUTM PEILIEHUS 3aJa4H, BEIOMPATh CIIOCO0 pelIeHus ¢
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh
U KOPPEKTHPOBATh BapUaHThI PELLICHUH C Y4ETOM HOBOM MH(OpMAIIIH.

CaMOKOHTpOJIb:

eBJIAJICTh  HAaBBIKAMU  [I03HABAaTEIbHOM  peQuieKCMM Kak  OCO3HaHMs
COBEPILIAEMBIX JEHCTBUN U MBICIUTENbHBIX MPOIECCOB, UX PE3YJIbTATOB;
BIAJ€Th CHOCOOaMM  CaMOINPOBEPKH, CAMOKOHTPOJS Ipolecca U
pe3yJsibTaTa pelIeHns] MaTEMaTUYECKOM 3a1a4H;



e [IPEABUIETh TPYAHOCTH, KOTOPBIE MOTI'YT BO3HUKHYTH IIPU PELICHUU 3aJ1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
JTAHHBIX, HAWJIEHHBIX OIMOOK, BHISBICHHBIX TPYIHOCTEH;

¢ OIICHUBATh COOTBETCTBUE pe3yJibTaTa IEIHM U YCIOBHUSM, OOBACHSTH
MPUYUHBI JTOCTHXKEHUSI WM HEJIOCTHKECHUS PE3yJIbTaTOB JEATEIbHOCTH,
HAXOJUTh OMIKUOKY, 1aBaTh OLEHKY MPHOOPETEHHOMY OIBITY.

NPEAMETHBIE PE3YJIBTATHI

OcBoenune y4eObHOro Kypca «Anredpa u Hadalla MaTeMaTHYeCKOTO aHaN3a
Ha YpPOBHE CpeaHEero oOmero odpa3oBaHMs IOHKHO OOECIEeYMBATH JTOCTHKCHHE
CIISAYIOIIUX MPEAMETHBIX 00pa30BaTeNbHBIX PE3YyIbTATOB:

10 KVIACC

Yucsia v BBIYHCICHUSA

OnepupoBaTh NOHATUAMU: PALMOHAIBHOE U JIEWCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAs U JECATUYHAS JPOOb, IPOLEHTHI.

Bomonusate  apudmernyeckue — omnepauMM € palUMOHAJIbHBIMU U
JNEHUCTBUTENbHBIMH YHCTIAMHU.

BbInonHATh pUOIMAKEHHBIE BBIUMCIEHUS, UCTIONB3Ysl MpaBUiia OKPYIJICHMS,
JIeNIaTh MPUKHUJIKY U OLICHKY pe3yJIbTaTa BBIYMCIICHUN.

OnepupoBaTh TOHATUSMU: CTENEHb C ILEJbIM TMOKa3aTejaeM; CTaHAapTHas
dopma 3amucu ACWCTBUTEIBHOIO YHCIIA, KOPEHb HATYpPaJbHOM CTENeHU;
UCIOJIb30BaTh MOAXOASIIYI0 (OpMY 3alUCH JEHCTBUTEIBHBIX YUCEN JUIsl PEIICHHUS
NPAKTUYECKUX 3a7a4 U MPEACTABICHUS TAHHBIX.

OnepupoBaTh MOHATUAMU: CUHYC, KOCHHYC M TaHT€HC MPOU3BOJIBHOIO YIJIA;
UCIIOJIb30BaTh 3alKMCh MPOU3BOJIHLHOIO yIila yepe3 0OpaTHbIE TPUTOHOMETPUUYECKUE
(GyHKIHIH.

YpaBHeHus] 1 HEPaABEHCTBA

OnepupoBaTh NOHSATHUSMU: TOXKIECTBO, YPABHEHUE, HEPABEHCTBO; IIEJIOE,
panroHaIbHOE, UPPALMOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHUE;

BoInonHATh NpeoOpa3zoBaHus TPUTOHOMETPUYECKHX BBIPAKEHUW U peliarh
TPUTOHOMETPUYECKNE YPABHEHMUS.

BoimonHsaTe npeoOpa3oBaHus LENbIX, PAlMOHATIBHBIX U HPPALUOHATBHBIX
BBIDXEHUH W  pelaTh  OCHOBHBIE THUIBI  LENbIX, pPAalMOHATIBHBIX U
UPPALMOHAIBHBIX YPABHEHU U HEPABEHCTB.

[IpyuMeHsTh ypaBHEHHS U HEPaBEHCTBA JJISl PELUICHUSI MaTEMaTHYECKUX 3a]ad
W 33]71a4 U3 PA3IMYHBIX 00JIaCTel HAYKU U PEATbHOM JKU3HU.



MogenupoBarh pealbHbIE CHUTyallUM Ha $3bIKE alreOpbl, COCTaBJIAThH
BBIPQKCHUS, YPAaBHEHHUs, HEPABEHCTBA II0 YCIOBUIO 3aJayd, HCCIEA0BAThH
MOCTPOEHHBIE MOJIENIH C UCIIOJIb30BAaHUEM aIlapara ajreOpsl.

DOyHKIMU U TPAPUKHA

OnepupoBaTh MOHATUSAMH: (YHKIUS, CIOCOOBI 3aaHusl (QYHKUHMH, 00JIaCTh
OTIpEe/ICNICHUs] M MHOXKECTBO 3HaueHUU (yHKIuHU, Tpaduk GYHKIUH, B3aUMHO
oOpaTHble (QYHKIIUH.

OnepupoBaTh TOHATHUSMU: YETHOCTb M HEUYETHOCTh (PYHKIMH, HYIU
(YHKIMH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA.

Hcnonb3oBath rpaduku GyHKIUN ISl peIeHUs] yPaBHEHUI.

Crpouth u unuTaTh rpauKu TUHEHMHON (QYHKUIMHU, KBaAPATHUHON (DYyHKIUH,
CTETIEHHOM (PYHKIIMH C LEJBIM MOKa3aTeleM.

Hcnonb3oBaTh rpapuku (YHKIMH I8 UCCIEAOBAHUSA IPOLIECCOB U
3aBUCHMOCTEW MpPU PEIICHUHU 3a7ad U3 APYrUX y4eOHBIX MPEIMETOB U PeallbHOM
’KU3HU; BbIpaXXaTh (POPMYIaMH 3aBUCUMOCTH MEK/y BETMUYUHAMHU.

Havaja MaTeMaTH4eCcKOro aHajau3a

OnepupoBaTh TNOHATHUSMHU: IOCIEIOBATEIbHOCTh, apupMeTHUECKas H
re€OMETPUYECKAs ITPOrPECCHH.

OnepupoBaTh MOHATUSIMH: OECKOHEYHO YOBIBAarOI[asi TI'€OMETPUYECKAs
nporpeccusi, cymma 0€CKOHEUHO yOBIBAIOIIEH T€OMETPUYECKON MPOrpeCcCuu.

3aiaBaTh NOCIEN0BATEILHOCTH PA3IMYHBIMU CIIOCOOAMU.

Hcrnonp30Bare CBOMCTBA MOCIENOBATEIBHOCTEN U MPOIPECCUM I PELICHUS
pealIbHBIX 3a7a4 MPUKIIAJHOIO XapakTepa.

MHoxkecTBa U JIOTMKA

OnepupoBaTh MOHATUAMH: MHOXKECTBO, ONIEPALIMH HAJl MHOXECTBAMU.

Hcnonp30BaTh  TEOPETHKO-MHOXKECTBEHHBIM — ammapar il ONHMCAHMS
pEaIbHBIX MPOLECCOB W SBJICHUN, NMPU PEUIEHUH 3a4ad W3 APYTHX Y4eOHBIX
IIPEIMETOB.

OnepupoBaTe  INOHATUAMMU: OIpEZICJIEHNEe,  TEOopeMa, CJICJICTBHE,
J0Ka3aTeIbCTBO.

11 KVIACC

Yuciaa v BIYUCIEHUSA

OnepupoBaTh MOHATUAMM: HATypaJbHOE, LEI0€ YHUCIO; HCIOIb30BaTh
IPU3HAKH JIETUMMOCTH LIEJIBIX YHCEN, PA3JI0KEHUE YUCIIA HA MPOCTHIE MHOXKUTEIN
IUIs peLeHus 3aau.

OnepupoBaTh MOHATUEM: CTENEHD C PALIMOHAIBHBIM OKA3aTENIEM.

OnepupoBaTh MOHATUSMHU: Jorapu@m uucia, AECATHUYHBIE W HaTypaibHbIE
aorapu@msi.



YpaBHeHus1 1 HEPaBEHCTBA

[IpumeHaTh cBOMcTBa CTemeHM Juid  NpeoOpa3oBaHUs — BBIPAKECHMUI;
ONEPHUPOBATH TMOHATUSAMM: IOKA3aTEIbHOE YpPAaBHEHHWE W HEPABEHCTBO;, pEIIATH
OCHOBHBIE TUIIBI [I0KA3aTEJILHBIX YPABHEHUN U HEPaBEHCTB.

Beimonuath npeoOpa3oBaHMsl  BBIPAKEHUH, COAEpXKAIIUX Jorapudmsr;
OIEepUpOBaTh MOHATUSAMU: Jorapu(PMHUUECKOe YpaBHEHHE M HEPABEHCTBO; peIIaTh
OCHOBHBIE THUIIBI JTIOTapu(PMUYECKUX YPABHEHUN U HEPABEHCTB.

Haxonuts penreHnss npocTENINX TPUTOHOMETPUUECKUX HEPABEHCTB.

OnepupoBaTh MOHATHAMU: CHCTEMA JMHEHMHBIX YPaBHEHHI U €€ pEeLICHUE;
UCIIOJIb30BATh CUCTEMY JIMHENHBIX YPABHEHUH ISl PEILICHUS TPAKTUYECKUX 3a]1a4.

Haxonuts pemeHus npocTEeNINX CUCTEM U COBOKYITHOCTEH PALMOHAIBbHBIX
YPAaBHEHUU 1 HEPABEHCTB.

MognenupoBarh peanbHblE CHUTyallUM Ha $3bIKE aiureOpbl, COCTaBJIAThH
BBIDAKCHUS, YPAaBHEHHs, HEPABEHCTBA M CHUCTEMBl IO YCJIOBHMIO 3aa4H,
UCCIIEI0BATh TOCTPOECHHBIE MOEIH C UCIIOJIb30BAHUEM allllapara aareopsl.

DyHKUUM U rpaPuKU

OnepupoBaTh NOHATUSMH: [EpUOAMYECKass  (YHKUUA, MPOMEKYTKU
MOHOTOHHOCTH (YHKIMHM, TOYKH OKCTpeMyMma (QYHKIUH, HauOoibliee U
HauMeEHblllee 3HayeHus (YHKUMM Ha TMPOMEXKYTKE;, HCIOIb30BaTh HUX I
uccienoBanus PyHKIINH, 3aJaHHON rpaQuKOM.

OnepupoBaTh MOHATUAMM: TpaUKK NOKA3aTEIbHOM, JIOrapupMUUYECKOU U
TPUTOHOMETPUYECKUX (PYHKIIMIA; N300pakaTh UX HAa KOOPAMHATHOM IJIOCKOCTU U
WCIIOJIb30BAaTh I PELICHNs] YPABHEHUN U HEPABEHCTB.

N300paxkaTh Ha KOOPAMHATHOM IUIOCKOCTU TrpauKH JUHEHHBIX ypaBHEHHM
Y WCIIOJb30BaTh UX JJISl PELIEHUs] CUCTEMBI JIMHENHBIX YPaBHECHUM.

Hcnonb3oBaTh rpapuku (YyHKIUMH I8 UCCIEAOBAHUSA IPOLIECCOB U
3aBUCUMOCTEN U3 JPYTUX y4EOHBIX JTUCIUILINH.

Hayana maTreMaTH4eCKOIro aHAJIU3a

OmnepupoBaTh MOHATUSAMU: HENPEPbIBHAS (PYHKLMSI; TPOU3BOAHAS (DYHKIINH;
MCIIOJIb30BaTh TEOMETPUUECKUN U (PU3NUECKHUI CMBICI MPOU3BOIHOM ISl peLICHUS
3az1ad.

HaxoauTe npon3BoAHbBIE 3JIEMEHTAPHBIX (DYHKIIHM, BEIYUCIATH POU3BOAHBIE
CYMMBI, ITPOU3BEACHUS, YACTHOTO (DYHKIIMA.

Hcnonbp30BaTh TPOM3BOAHYIO JIJIsl UCCIEAOBAHNSA (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI, IPUMEHSTh PE3YyIbTaThl HCCIEIOBAHUS K TOCTPOCHHIO TPa(UKOB.

Hcrnonp30BaTh NPOM3BOAHYIO Ul HAXOXKACHUS HAWIYYLIETO PELICHUS B
NPUKIIAJHBIX, B TOM YHCIIE COLMAIbHO-)KOHOMHUYECKHUX, 3a1a4ax.

OnepupoBaTh MOHATUSIMU: TMEepBOOOpa3Has MW  HUHTErpaj; IMOHUMATh
TreOMETPUIECKUN U (PU3NIECKUN CMBICI MHTErpaa.



Haxonuth mepBoOOpa3HbIe AJIEMEHTAPHBIX (PYHKIINH; BBIUUCISATH MHTETPAI
no popmyne HeroTona—Jleitouuria.

Pemate mpukiagHbie 3a4add, B TOM YHCIE COIMAIBLHO-DKOHOMUYECKOTO U
bu3znUecKoro xapakTepa, CpeicTBaMU MaTEMaTUYECKOTO aHAIN3a.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
N KosaunuecrBouacos DJIeKTPOHHbIE
' (g posbie)
n/ | HaummeHoBaHHepa31eJIOB U TEMIPOrpaMMBbI Bcer | Konrpoabubiepad | IIpakruueckuepad
oOpa3oBaTejbHbIEpEC
n 1] OThbI O0ThbI ypesI
1 MHoOkecTBa pallMOHANBHBIX U IEMCTBUTEIBHBIX 14 1
yycell. PainoHanbHbIEypaBHEHUS U HEPABEHCTBA
9 @Oynkuuu 1 rpapuku. CTeneHsb ¢ 1elNbIM 6
IIOKa3aTesieM
3 ApupMeTnuecKkrii KOpeHb N—0i CTEIeHH. 18 1
WppauroHanbHbleypaBHEHUS U HEPABEHCTBA
4 DOopMyJIBITPUTOHOMETPUH. T pUT OHOMETPUUECKUEY 99 1
paBHEHUS
ITocnenoBaTenbHOCTH U IPOrPECCUU 5)
[ToBTOpEHuUE, 00600IICHNE, CHCTEMAaTH3AIIU3HAHUT 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 0




11 KUIACC

KonuuyecrBovacos DJIEKTPOHHBIE
Ne HaumeHoBaHuepa3iejioB u
n/m | TeMIpOrpamMMsl Bcero | Kounrpouabnbiepadorsl | IlpakTudeckuepadoTsbl (mpposxic)
o0pa3oBaTe/IbHbIEPECYPCHI
Crenenb ¢ paniMoOHaIbHBIM
noka3ateneM. [loka3aTenbHas
1 GbyHKIHS. 12 1
ITokazaTenbHbICypaBHEHMS U
HEpaBEHCTBA
Jlorapupmuyeckast GyHKIIHSL.
2 Jlorapupmudeckue ypaBHEHUs U 12
HEpaBEHCTBA
Tpuronomerpuueckue QyHKIMH U
3 ux rpadukmu. 9 1
TpuronomerpuueckreHepaBeHCTBA
4 [IpousBonnasi. ) 24 1
[IpumeHeHnenpon3BOAHOM
5 WHTerpan u eronpumeHeHus 9
6 CucremblypaBHEHHH 12 1
HatypanbHble 1 nensleuncia 6
3 [ToBTOpEHUE, 0606111er1€, 18 5
cuUCcTeMaTH3alusI3HaHU N
OBIIEE KOJIMYECTBO YACOB I1O 102 6 0
I[TPOTPAMME




HHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

DaKTu-
No Koun-
Temaypoxka yeckas
n/n yecTBo4acoB | /laram3yyeHus nara JIeKTPOHHBbIEU(PPOBbLICOOPA30BATEIbHBI(
U3y4YeHust
1 MHOXecTBO, Onepaluy HaJ MHOKECTBAMU. 1 05.09.2023 https://resh.edu.ru/subject/
Juarpammsl Ditniepa—Benna lesson/6061/start/36068/
Panuonansusie unciia. OOBIKHOBEHHBIE U
2 JeCATHYHBIE IPOOH, TPOIIEHTHI, 0€CKOHEYHBIE 1 06.09.2023
MEPUOIUIECKUE TPOOH
3 ApudmeTrueckue ornepamnuy ¢ paiuoHaIbHBIMU ) 1 12.09.2023
qucIaMH, TPeoOPa30BaHMs YUCIOBBIX BhIPaK CHHIA
[Ipumenenue npoGelt ¥ MPOLIEHTOB JUJIS PELLICHUS
4 MPUKIJIATHBIX 3a/1a4 U3 Pa3IMYHBIX OTpaciei 1 13.09.2023
3HAHUH U peabHON KU3HU
[Tpumenenue npobeii ¥ MPOIEHTOB IS PEIICHHS
) MIPUKJIATHBIX 33/1a4 U3 PA3IMUHBIX OTpaciei 1 19.09.2023
3HAHUH U peabHON KU3HU
5 JleficTBUTENbHBIE YNCTIa. PaliuoHaIbHEIE U 1 20.09.2023 https://resh.edu.ru/subject/
HMppalMoOHaJIbHBIE YK CIa lesson/4730/start/149073/
7 ApudmeTrueckue ornepaiuu ¢ AeiiCTBUTEIbHbIMU 1 26.09.2023
YUCIIaMU
[TpuGnu>xE€HHBIE BEIYUCIICHUS, TPaBUIIa
8 OKpYTJICHUS, MPUKUJKA U OLIEHKA pe3yJibTaTa 1 27.09.2023
BBIYHCIICHUN
9 ToxaecTBa U TOX1€CTBEHHBIETIPEOOPA30BAHUS 03.10.2023
10 VYpaBHEHUE, KOPEHbYPAaBHEHUS 1 04.10.2023



https://resh.edu.ru/subject/
https://resh.edu.ru/subject/

11 HepageHcTBO, penieHneHepaBeHCTBa 10.10.2023
12 MeTonuHTEpBaIOB 11.10.2023 Uchi.ru
13 Pemnenune IUIeHBIX U ApOOHO-pallMOHATBHBIX 17.10.2023
ypaBHEHHI 1 HEPaBEHCTB
Kontponbshas pabota no teme "MHOXecTBa
14 pPalMOHAJIBHBIX U € CTBUTEIbHBIX YHCEN. 18.10.2023
PanmonanbHbIeypaBHEHUS U HEPaBEHCTB"
15 OyHKIMS, cC10co0bI 3a1auus GyHKIMU. B3auMHo 94.10.2023
oOpaTHble QyHKUNU
I'paduk pynkuun. O6IaCTh ONPEACICHUS U
16 MHOXXeCTBO 3HaueHui QpyHkiuu. HymmdyHkun. 25.10.2023
[TpomMexxyTKM3HAKOIIOCTOSIHCTBA
17 YérHble U HEeUETHBIEPYHKIIMU 07.11.2023
18 CreneHs ¢ I_ICJILIMVHOKaSaTeJIeM. CranpaptHas 08.11.2023 van.ov (uchiru
(dopma 3amucH 1€ CTBUTENBEHOTO YHCIIa
Hcnonbs3zoBanue noaxoasiueit GopMsbl 3anucu
19 JIEHCTBUTEIBHBIX YUCEI JJISl pElIeHUs 14.11.2023
MPAKTHYCCKUX 3a/1a4 ¥ MPECTABJICHUS TaHHbBIX
20 Crenennas Q)YHT‘(I_II/IHVC HATypPAJIbHBIM U LIEJIBIM 15.11.2023 https://resh.edu.ru/subject/
nokasareneM. E€cBoiicTBa u rpadux lesson/4729/start/159013/
21 [ToHsiTHE KOpPEHSCTENEHUN 21.11.2023
22 ApudMeTHYeCKUIKOPEHBHATYPaTbHOUCTEIICHH 22.11.2023 Yuun.py (uchi.ru
23 CBolicTBa KOpHEH CTENCHHN 28.11.2023
24 CBolicTBa apuPMETHUESCKOr0 KOPHS HATypaJIbHOM 29.11.2023
CTEIeHU
o5 CaoiicTBa apu(MeTHUECKOro KOpHs HaTypajabHOMI 05.12.2023

CTCIICHU



https://uchi.ru/teachers/groups/12948708/subjects/1/course_programs/9/cards/95817
https://uchi.ru/teachers/groups/12948708/subjects/1/course_programs/10/lessons/48357
https://resh.edu.ru/subject/
https://uchi.ru/teachers/groups/12948708/subjects/1/course_programs/10/lessons/75159

JleiicTBus ¢ apupMeTHIECKUMU KOPHIMHU N—Oi

26 1 06.12.2023 Uchi.ru
CTEIleHU
27 JleiicTBHs ¢ apuPMETHICCKUMU KOPHSIMH N—OH 1 12122023
CTCIICHU
98 JleiicTBus ¢ apupMETHIECKUMU KOPHSIMHU N—Oi 1 13.12.2023
CTEIICHU
29 JleiicTBus ¢ apupMeTHIECKUMU KOPHIMHU N—Oi 1 19.12.2023
CTEIeHU
30 JleiicTBus ¢ apuMETHIESCKUMU KOPHSIMH N—OH 1 90.12.2023
CTCIICHU
31 HppanuoHanbHbie YpaBHEHUS 1 26.12.2023
32 Penenue nuppannoHagbHBIX ypaBHEHHUH 1 27.12.2023
33 HppanroHanpHble HEpaBEHCTBA 1 09.01.2024
34 Peuienne uppanmoHaibHbIX HEPABEHCTB 1 10.01.2024
35 Pentenne nppannoHaibHbBIX YPABHEHUH U 1 16.01.2024 https://resh.ed u..ru/subject/
HEpPaBEHCTB lesson/5569/train/159271/
36 CBoiicTBa KOpHS N-OM CTEIECHU 1 17.01.2024
37 I'paduk kopHS N-0if cTeneHn 1 23.01.2024
KonTponpsHas padora o teme "Apudmerndeckuit
38 KOpeHb N—0ii cTeneHu. 1 24.01.2024
HppanmonansHbleypaBHEHUS U HEpaBeHCTBA"
39 CuHyc, KOCHHYC M TAHT€HC YHCIIOBOTO apryMeHTa 30.01.2024
40 CuHYC, KOCUHYC U TAaHT€HC YHCJIIOBOTO apryMEHTa 31.01.2024
41 ApKCHUHYC, apKKOCUHYC U apKTAHT€HC YHCIOBOr0 1 06.02.2024 https://resh.edu.ru/subject/
apryMeHTa lesson/6322/start/114653/
42 APpKCHHYC, apKKOCHHYC U aPKTAaHT€HC YHCIIOBOTO 1 07.02.2024

aprymeHTa



https://uchi.ru/teachers/groups/12948708/subjects/1/course_programs/10/cards/255958
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/

Tpuronomerpuueckast OKpy>KHOCTb, ONPEEIIEHUE

43 TPUTOHOMETPUYSCKUX (PYHKITUH YHCITIOBOTO 1 13.02.2024
apryMeHTa
Tpuronomerpuueckasi OKpy)HOCTb, OIIpE/ICICHUE
44 TPUTOHOMETPUYECKUX (PYHKIIMHA YUCIOBOTO 1 14.02.2024
aprymMeHra
45 OCHOBHBIETPUT OHOMETPUUECKUEPOPM YJIbI 1 20.02.2024
46 KocuHyc pa3HOCTH, KOCHHYC CYMMBI JIBYX YTJIOB 1 21.02.2024
47 @DopMyIIbl AJ1s AOMOJHUTEIBHBIX YTJIOB 1 27.02.2024
48 CuHYC pa3HOCTH, CHHYC CyMMBI 1 28.02.2024
ITpeod
peo paSOfaHI/Ie TPUTOHOMETPUIECKHUX https://resh.edu.ru/subject/
49 BBIPAKEHUI C TPUMEHEHUEM OCHOBHOTO 1 05.03.2024
lesson/4324/start/199618/
TOXJIECTBA
50 Hpeo6pa30faHHe TpI/IFUOHOMprI/I‘ICCKI/IX 1 06.03.2024
BbIpa)KeHHH (opMyIoii ABOWHOIO yria
5 | | OmAccTROmHGC . 1 12.03.2024
peo0pa30BaHUETPUT OHOM ETPHY €CKUXBBIPaXKEHU T
52 [IpeobpazoBaHNETPUTOHOMETPUY ECKUXBBIPAYKEHUI 13.03.2024
53 [IpeoOpazoBaHUETPUTOHOM € TPUUECKUXBBIPAKCHHUM 19.03.2024
54 [IpocTeiimerpuroHoMeTpuIeCcKr ey paBHEH U 1 20.03.2024 Uchi.ru
55 YpaBHEHUS, CBOAALIMECS K MPOCTEUILIUM 1 02.04.2024
TPUTOHOMETPUYECKHM YPaBHEHHSIM
56 [Tpumenenune Gpopmyn st pemelim[ 1 03.04.2024
TPUTOHOMETPUYECKUX YPaBHEHHIA
57 OIHOPOJTHBIETPUTOHOM ETPUYECKH €YPABHEHH S 1 09.04.2024
58 PemennerpuronoMeTpruy eCKMXypaBHEHUN 1 10.04.2024
59 PenienneTpuroHoMeTpuyeCKUXypaBHEHUI 1 16.04.2024



https://resh.edu.ru/subject/
https://uchi.ru/teachers/groups/12948708/subjects/1/course_programs/10/cards/185729

Kontponbshas pabota no teme "®opmyJisl

60 TPUTOHOMETPHUH. 1 17.04.2024
TpuronomerpuyeckueypaBHeHus"
[TocnenoBatenbHOCTH, CITOCOOBI 3aTaHUS
61 nociuenoBaTeabHOCTel. MOHOTOHHBIE 1 23.04.2024
MOCJIEIOBATEIEHOCTH
ApudmeTrueckas ¥ TeoMeTpruIecKasi IPOTrPECCHH. https://resh.edu.ru/subject/
62 Hcnonb3oBanue mporpeccuu AJisi perieHus 1 24.04.2024
lesson/2006/start/
peasbHBIX 337249 MPUKIATHOTO XapaKTepa
BbeckoneuHo yObIBaroas reoMeTpruiecKas
63 IPOrPECCHUS. }(iijMa 6H;CKOHGHHOI;6BIB3IOIHeﬁ 1 30.04.2024 https://resh.edu.ru/subject/
. lesson/2121/start/
reOMETPUYECKON MPOrpeccuu
64 DopMyIacIoKHBIXIIPOIEHTOB 1 07.05.2024
65 dopMyIacIoKHBIXIIPOIICHTOB 1 08.05.2024
O06o00m1eHe, cucTeMaTu3aIus 3HaHUH 3a Kypc
66 anreOphl M HaYall MaTeMaTudeckoro anaimsa 10 1 14.05.2024
KJacca
67 HToroBaskoHTpoJbHasApaboTa 1 15.05.2024
O06o001meHme, cucTeMaTu3alus 3HaHUH 3a Kypc
68 anreOppl ¥ HayajJ1 MaTeMaTHdeckoro aHanmsa 10 1 21.05.2024
KJiacca
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68



https://resh.edu.ru/subject/
https://resh.edu.ru/subject/




		2024-03-04T22:15:57+0300
	Салахова Альбина Фатиховна




