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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 DenepabHOr0 TOCYapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAApTa CPEAHETO
obOuiero oOpa3oBaHusl, C YY4ETOM COBPEMEHHBIX MHUPOBBIX TpPEOOBAHMIA,
MPEIBSIBISEMBbIX K MAaTeMaTHYECKOMY OOpa30BaHUIO, U TPATUIIUNA POCCHUUCKOTO
oOpa3oBanus. Peanmuzamusi mporpamMmbl OOECTICUMBACT OBJIAJICHUE KITFOUEBBIMHU
KOMTIETCHIIUSIMH, COCTABISIONIMMHU OCHOBY JJIsSi CAaMOPAa3BUTHUS W HEMPEPHIBHOTO
00pa30BaHus, LEIOCTHOCTh OOLIEKYIbTYPHOTO, JIUYHOCTHOTO U TIO3HABATEIHLHOTO
Pa3BUTHUS JTUYHOCTU 00 YyUaIOIINXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa n Hadayia MareMaTUYeCKOTO aHaIM3a» SBISIETCS OJHUM W3
HanOoyiee 3HAYMMBIX B MPOrpaMMe CTapiield IIKOJbI, IMOCKOJNBKY, C OJHOM
CTOPOHBI, OH OO0ECIeYMBACT HWHCTPYMEHTAIbHYIO 0a3zy I M3Y4CHHS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYrod CTOPOHBI, (POPMUPYET JOTHYECKOE U
a0CTpakTHOE MBINIICHUE YyYalluXxcs Ha YPOBHE, HEOOXOAMMOM JJIi OCBOCHUS
KypcoB HWH(GOPMATHKH, OOIIECTBO3HAHMS, HCTOPHUH, CJIOBECHOCTH. B pamkax
JTAHHOTO Kypca Yydalluecs OBJAJEBalOT YHHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOM
HayKH, KoTopas (OpMYIUPYET CBOM JOCTHKEHUS B MaTeMaTudeckon popme.

Kypc anreGpbl 1 Hayan MaTeMaTUYECKOro aHaIn3a 3aKJIaJbIBaeT OCHOBY JJIs
YCIICIIHOTO OBJIAJICHUS 3aKOHaMHM (PH3WUKH, XUMUH, OWOJIOTHH, TTOHUMaHHS
OCHOBHBIX TCHJICHIIMA OSKOHOMHUKH ¢ OOINEGCTBEHHON >KM3HU, IIO3BOJISICT
OPUEHTUPOBATHCSI B COBPEMEHHBIX IU(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSX,
YBEpEHHO HCIIOJIb30BaTh UX B IMOBCEIHEBHOW XKM3HH. B TOXXe BpeMs OBIajcHHE
aOCTpaKTHBIMU W JIOTUYECKH CTPOTMMHM MATEMAaTHUYECKUMHU KOHCTPYKIIHSIMHU
pa3BUBaeT yMEHHWE HAaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTH
YTBEPXKIICHUSI, UCTIOJH30BaTh 0000IICHIE W KOHKPETU3AINI0, a0CTparupoOBaHue U
aHaIOTHIO, POPMUPYET KPEaTHBHOE W KPUTHIECKOE MBIIIICHHE. B X0/1€ n3ydeHus
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, 3HAKOMATCA C  TIpUMEpaMHd  MaTeMaTHYCCKUX
3aKOHOMEpPHOCTE B TPUPOJE, HAYKe M B HCKYCCTBE, C BBLIAONIUMUCS
MaTEMaTUYECKUMH OTKPHITHSIMU U UX aBTOPAMH.

Kypc obnamaer 3HaYMTENBHBIM BOCHHUTATEIBLHBIM IOTEHIIMATIOM, KOTOPBIMA
peayim3yeTcs Kak 4epe3 ydeOHbI Marepual, CIoCOOCTBYIOMIMKM (HOPMHPOBAHUIO
HAyYHOTO MHPOBO33PEHHUS, TaK W Yepe3 CHenupuKy Y4eOHOW MesITeILHOCTH,



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

B ocHoBe Meroauku oOydeHus anreOpe W HayajgaM MaTeMaTH4eCKOro
aHaJIn3a JIeKUT ACSITeIbHOCTHBIM MPUHIUI 00Y4EHUS.

CrpykTypa Kypca «Anredpa u Hayajla MATEMAaTUYECKOI0 aHaJIN3a» BKIIIOYAET
CIIENYIOIIME CONEPKATEIBHO-METOAUYECKUE JUHUN: «Uuciia U BBIYUCICHUS»,
«Dynkuuun u - Tpadukuy, «YpaBHeHHUST U HepaBeHCTBa», «Hauama
MaTreMaTH4ecKoro a”anu3a», «MHOkecTBa U Joruka». Bce OCHOBHBIE
COZIEPKATEIbHO-METOANYECKUE JIMHUM HW3Y4alOTCsl Ha IPOTSKEHUH [BYX JIET
oOydeHMs B CTaplleld IIKOJIe, €CTECTBEHHO JOIOIHSIS APYr Ipyra U MOCTENEHHO
HAChII[asiCb HOBBIMM Te€MaMu W pasgenamu. JlaHHBIA Kypc  sIBIs€TCA
WHTETPaTUBHBIM, TIOCKOJIBKY OOBbequHSEeT B cede coaepKaHHUe HECKOIbKHX
MaTEeMaTUYECKUX JUCHUIUIMH: anredpa, TPUrOHOMETPHUS, MATEMAaTUUECKUIN aHaIu3,
Teopusi MHOKEeCTB M Jip. [lo Mepe Toro kak ywamiuecs OBIaJeBarOT BcE Oolee
MIMPOKUM MATEeMaTHYECKUM anmapaTtoM, Y HUX MOcleA0BaTebHO (OPMUPYETCS U
COBEPIICHCTBYETCA YMEHHME CTPOUTh MATEMATHUYECKYI0 MOJEIb PEAIbHOU
CUTyallud, TPUMEHATh 3HaHUS, NOJNyYEeHHble B Kypce «Anrebpa W Hayaia
MaTeMaTUYECKOro aHaJln3a», I PElICHUs CaMOCTOSTEIbHO C(HOPMYIUPOBAHHOM
MAaTeMaTUYECKOU 3aa4M, a 3aT€M UHTEPIPETUPOBATH MMOJYYECHHBIA PE3YIIbTAT.

CopepxaTtenbHO-METOANYECKAs JIMHUAS «HuCna M BBIYMCICHUS) 3aBEpILIACT
(opMUpOBaHUE HABBIKOB HCIOIb30BAHUS JACUCTBUTENLHBIX YHUCEN, KOTOPOE ObLIO
HA4YaTo B OCHOBHOM IKoje. B crapmieil mikone ocoboe BHUMaHUE YAENSETCS
(OPMHUPOBAHUIO TPOYHBIX BBIUHUCIUTEIbHBIX HABBIKOB, BKJIOYAIOUIMX B ceOs
UCIOJIb30BaHUE PA3IMYHBIX (OPM 3amucH JEHCTBUTEIBHOTO YHUCIA, YMEHUE
pPAallMOHAJIBHO BBINOJHATh JEUCTBUS C HUMH, J€JaTh IPUKUIKY, OLECHHUBATH
pe3ynbrar. OOywaromuecss MOJy4alOT HABBIKM MPUOJMKEHHBIX BBIYUCICHUH,
BBITIOJTHEHUST JEHCTBUU C YHUCIaMH, 3alUMCAaHHBIMA B CTaHIApTHOU (opwme,
HCIIOIb30BAHUS MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YMCIIOBBIX BBIPAKECHUN.

JIunus «YpaBHEHUS M HEPABEHCTBA» PpEaJU3yeTCs Ha MPOTSIKEHUH BCETO
oOydyeHHs] B CTaplied WIKOJE, IOCKOJIbKY B KaXJOM pas3fielie MporpaMMbl
IPElyCMOTPEHO PEIIEHUE COOTBETCTBYIONIMX 3aaad. OOydaroniuecs OBIIAJEBAIOT
Pa3IMYHBIMHA METONAMHM PEUIEHUs LENbIX, PAalUOHAIBHBIX, WPPALHOHAIBHBIX,
MOKA3aTeNIbHbIX, JIOTapU(PMHUECKUX M  TPUTOHOMETPUYECKUX  YpaBHEHH,
HEPaBEHCTB U UX cucTeM. [lonyyeHHble YMEHMS UCIIONb3YIOTCS IIPU UCCIIEA0BAHUN
(GYHKUIMKA C TOMOUIBIO MPOM3BOJIHOM, PEIICHUHM MPUKIAIHBIX 3a/ad U 33Ja4 Ha
HAaXOXKJICHHE HAuWOOJBIIMX M HAUMEHbIIMX 3HadYeHW GQyHKmu. JlaHHas
collep)KkaTeNibHas JIMHMUS BKIIOYAaeT B ce0s Takke (OPMUPOBAHHE YMEHHM
BBIMIOJHATh pacu€rbl Mo (opmynaMm, npeoOpa3oBaHUs IENIbIX, PAMOHAIBHBIX,
VPPALMOHAIIBHBIX M TPUTOHOMETPUYECKUX BBIPAXKCHUN, 4 TAKKE BBIPAKCHUU,



COZEpXalllUX CTENEHU M Jorapupmel. braromaps H3ydeHHIO anreOpandyeckoro
Marepuaga IPOUCXOAUT  AAJbHEHIIEe  PAa3BUTHE  AITOPUTMHUYECKOIO U
aOCTpaKTHOrO MBIIUIEHUS YyYaluxcs, (OPMUPYIOTCS HABBIKM JIETYKTUBHBIX
paccyxneHuid, paboOTBl C  CUMBOJIBHBIMH  (opMamMu,  IpEICTaBICHUS
3aKOHOMEpPHOCTE M 3aBUCMMOCTEH B BUJE PAaBEHCTB M HEpPABEHCTB. Airedpa
npeuiaraeT  3(Q(EKTUBHbBIE HMHCTPYMEHTHI JUIsl PpEIICHUS MPAKTHUECKUX U
€CTECTBEHHO-HAYYHBIX 3a/a4, HAIJAAHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKA HAYKH.

ConepxarenbHo-MeToauueckass JUHUS «DyHKIUM U TpaduKU» TECHO
NEPETUIETAETCS C APYTHUMU JIMHUSIMU KypCa, IMMOCKOJIbKY B KAKOM-TO CMBICIIE 3a0aET
[10CJIEA0BATEILHOCTD U3y4ECHUS Marepuaia. N3yuenne CTEIIEHHOMU,
MOKa3aTeNIbHOM, IOrapu(PMUUIECKON U TPUTOHOMETPUUECKUX (DYHKIIMIA, UX CBOICTB
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
yaensiercs (OpPMUPOBAHUIO YMEHHUS BbIpakaTh (POpPMYyIaMu 3aBUCUMOCTH MEX]Y
pa3IMYHBIMU BEJIMYMHAMU, HCCIEAOBAaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Matepuan 3Tol cofepKaTeIbHON JIMHUK HAlleJIeH Ha Pa3BUTHE YMEHHM
M HaBBIKOB, ITO3BOJIIOIIMX BBIPAXKATh 3aBUCUMOCTHM MEXIY BEIMYMHAMU B
pa3nuuHOM (opMe: aHaIUTHUYECKOW, Tpaduueckoid u cinoBecHoil. Ero msyuenue
CIOCOOCTBYET  Pa3BUTHIO AITOPUTMHUYECKOTO  MBILUICHHS, CHOCOOHOCTH K
0000IIEHNI0 M KOHKPETU3AIMHU, UCTIOJIb30BAHUIO aHAJIOTHH.

CopepxarenbHas nuHus «Hadama mMaTeMaTH4ecKoro aHaiau3a» MO3BOJISIET
CYILIECTBEHHO PACIIUPUTh KPYr KaK MareMaTU4YECKUX, TaK W MPUKIAIHbIX 3a]ad4,
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
yCKOpeHus IpoueccoB. JlaHHas coaep)karenbHas JHWHUS OTKPBIBAET HOBBIE
BO3MO)XHOCTH TIOCTPOCHMSI MAaTE€MaTHYECKMX MOJENEH pealbHBbIX CUTYalMi,
HaxXOKJICHUSl HAWIYYILETO PEIICHUS B IPHUKIAAHBIX, B TOM YHCIE COLMAIBHO-
DKOHOMHUYECKHUX, 3a/]a4ax. 3HAKOMCTBO C OCHOBAMM MaTeMaTHUYECKOIO AHAJIN3A
CIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (hOPMaIbHO-JIOTHYECKOTO U KPEaTUBHOTO
MBIIUIEHUSA, (POPMUPOBAHMIO YMEHUW paAClO3HABaTh MPOSBICHHS 3aKOHOB
MaTeMaTUKH B HayKe, TEXHUKE U ucKyccrBe. OOywarouiuecss y3HAIOT O
BBIJAIOIINXCS PE3YJIbTAaTax, IOJYYEHHBIX B XOJE pPa3BUTHUA MATEMATHKU Kak
HayKH, U UX aBTOPAX.

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 S3bIK, OOBEAUHSIONIMNA BCe pa3jesbl MaTeMaTUKUA 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
BBIPAXKEHUSI CBOUX MBICIIEH.

B kypce «Anrebpa um Hauajna MaTeMaTUYECKOrO aHajM3a» IMPUCYTCTBYIOT
TAK)K€ OCHOBBI MaTeMaTH4YECKOrO MOJEIMPOBAaHUSA, KOTOpPBIE IPHU3BaHBI
chopMHUPOBaATh HaBBIKK MOCTPOCHUS MOZEIIEH pealbHbIX CUTYaI[Ui, HCCIEA0BAHUS
ATUX MOJENIeH C MOMOIIbIO ammapara aareOpsl ¥ MaTEeMaTHYECKOro aHalu3a |
MHTEPIPETAMU TOJYYEHHBIX Pe3ysbTaToB. Takue 3aJaHus BIUIETEHBI B KaXKIbIU
13 pa3/ieJoB MPOrpaMMbl, OCKOJIbKY BECh MaTeprall Kypca IHPOKO UCIIOJIb3YETCs
JUISL pelIeHUs] PUKIAAHbIX 3a1a4. [Ipy peleHnn peanbHbIX NPAKTUYECKUX 3a]ad
y4yaliecss pa3BUBAIOT HAOJIOAATETbHOCTh, YMEHHME HAaXOAUTh 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 roja 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
palMOHANILHBIMU YUCIaMU, TPeoO0pa30BaHus YUCIOBBIX BbIpakeHUH. [Iprumenenue
apoOell U MPOLIEHTOB I PELIEHUs MPUKIATHBIX 3a/lad U3 Pa3iU4HbIX OTpaciei
3HAHUU U peajbHOU KU3HU.

JewicTButenbHble 4uncia. PanMOHaNbHBIE W WppAlMOHAIBHBIE 4YMCIA.
Apudmerrnyeckue orepanuu ¢ JACHCTBUTEIbHBIMU 4YuciaMu. [IpubnmxEHHbIe
BBIUHCIICHUS, TPaBUJIa OKPYTJIEHUs, IPUKHJIKA U OLIEHKA PE3YJIbTATA BBIUUCIECHUN.

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

ApupMernyecknii  KOpeHb  HaTypajlbHOM  cTeneHu.  JleWcTBus ¢
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 BBIPAKCHUM. OcHOBHbBIE
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 YPaBHEHUM.

[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 3HaueHM (QyHkiuu. Hymu ¢yHkimu.
[TpoMexxyTKH 3HaAKOMOCTOSIHCTBA. UETHBIE M HEUETHBIE (DYHKIIMH.

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



Tpuronomerpuyeckass OKPYKHOCTb, ONPEHECICHUE TPUTOHOMETPUYECKUX
G YHKIIMNA YUCIOBOTO apryMEHTa.

Hayasia MmaTeMaTn4ecKoro aHajin3a

ITocnenoBarensHOCTH, CIOCOOBI 3aJlaHUsA IIOCJIEN0BATEIBHOCTEH.
MOHOTOHHBIE OCIIEA0BATEIBHOCTH.

ApudmMernueckas U reoMeTpuueckasi mporpeccun. beckoHeuHo yObIBaroiast
reoMerpuueckas nporpeccus. CyMma OECKOHEYHO YOBIBAIOIIEH TeOMETPUUYECKOM
nporpeccuu. GopMysna CIOXKHBIX MPOUEHTOB. MCrnosib30BaHME MNPOrPECCUM JIst
pELIECHHS PeAbHBIX 3a7a4 MIPUKIATHOTO XapakTepa.

MHoxecTBa U JIOTHKA

MHoxecTBO, omepanuu HajJ MHOxecTBamH. [luarpammbl Diinepa—BeHHa.
[IpumeHeHne TEOPETHKO-MHOXKECTBEHHOIO arnmapara JJjisi OIMMCAHUS pPealbHbIX
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 1e1mMOoCTH HEIbIX YHUCEIT.

CrteneHb ¢ pallMOHAJIBHBIM TOKa3aresnieM. CBOWCTBA CTEIICHHU.

Jlorapudm uncna. JleciTHUHbIE U HATypadbHbIE JOTrAPHU(PMBI.

YpaBHeHUsS U HEPABEHCTBA

[IpeobpazoBaHue BbIPAKEHUN, COEPKAIIUX JOTapU(PMBI.

[IpeoOpa3zoBaHue BBIPAKEHUN, COJEPIKALIUX CTENEHU C PalMOHAIbHBIM
[IOKa3aTeJIeM.

IIpumepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbHblE ypaBHEHUS U HEPABEHCTBA.

Jlorapupmuyeckue ypaBHEHUS U HEPABEHCTBA.

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

CuHcTeMbl M COBOKYITHOCTH PAllMOHAJIBHBIX YPAaBHEHUN U HEPABEHCTB.

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

DOyHKkuUHU U rpadpuku

Oynkmus.  [lepuomuueckue  GyHkiuu. [IpoMexXyTku  MOHOTOHHOCTH
¢yHkuud. MakcuMymbl U MUHUMYMbl (QyHKIMu. Hambonbpliee M HauMeHbllee
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.

Ucnons3oBanue rpadukoB QGYHKIUN 7 HUCCIEIOBAHUS MPOILIECCOB 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 (U3HYECKUA  CMBICI
ITPOU3BOJIHOM.

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

[IpumeHneHre MpOU3BOAHON K MCCIEAOBAaHUIO (PYHKIIMI Ha MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxaeHne HauOoNbIIero U HAaMMEHBIIIEro 3HAYeHUsI PYHKIIMU Ha
OTpE3KE.

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

[lepBooOpa3znas. Tabmuiia nepBOOOpa3HBIX.

WuTerpan, ero reoMeTpUYecKUd | (u3myeckuid cMbIci. Beraucienue
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 PE3YJIbTATOB:

JIMUYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pPE3yNbTAaThl OCBOEHHUS TPOrPaMMbl y4eOHOTO TMpeaMeTa
«MaremaTrka» XapakTepHu3yIOTCS:

I'paxxpanckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO TPAXKIAHCKON MO3UIUU 00Y4arOIIerocsi Kak akTUBHOTO
M OTBETCTBEHHOTO WIEHA POCCHIHCKOTO 00IecTBa, TMPEACTABICHHEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3NUUYHBIX CTPYKTYp, SIBICHHI,
IpoLEenyp TPaKIAHCKOTOo oO0IecTBa (BBIOOPHI, OMPOCHI M TMp.), YMEHHEM
B3aMMOJICIICTBOBATh C COLUAJIBHBIMU HWHCTUTYTAMU B COOTBETCTBHUM C HX
GYHKIMAMY 1 HA3HAYCHUEM.

[TarproTHyeckoe BOCIIUTAHUE:

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 JIOCTIDKCHHH B JPYrUX HayKax, TEXHOJOTHX, cpepax
SKOHOMUKHU.

JIyXOBHO-HpPAaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HaHUEM JITYXOBHBIX LIEHHOCTEN POCCHICKOTrO HapoJa;
c(hOpMUPOBAHHOCTbIO  HPABCTBEHHOI'O  CO3HAHUS, JTHUYECKOTO  IOBEJICHMS,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHUN HAYKU U AESTEIbHOCTH IO
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 MATEMATUUYECKUM acleKTaM pa3IudHbIX BUJ0B UCKYCCTBA.

Pur3nyecKoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHHS MPUMEHATh MATEeMaTUYECKUE 3HaHUS B
MHTEpEecax 370pOBOro U O€30MaCHOr0 00pas3a KU3HU, OTBETCTBEHHOT'O OTHOIIICHHUS
K CBOEMY 3/IOPOBBIO (3J0pOBOE NMUTaHME, COATaHCUPOBAHHBIA PEKUM 3aHATHH U

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

TpynoBoe BoCIUTaHUE:



TOTOBHOCTBIO K TPYIly, OCOBHAaHUEM ILIEHHOCTU TPYJO0JIt00Us; UHTEPECOM K
paznuuHbIM  chepam  TpopecCHOHANBHOM  NESITENbHOCTH,  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 TMPOTSHDKEHUH BCEH KU3HHU, TOTOBHOCTHIO K AKTHBHOMY
Y4aCTHIO B PEUICHUHU MPAKTUYECKUX 3a7a4 MAaTEeMaTHUYE€CKOW HANPaBICHHOCTH.

DKOJIOTHYE€CKOE BOCITUTAHUE:

c(hOpPMUPOBAHHOCTHIO HIKOJIOTHYECKOW KYJIBTYpbl, MOHUMAHUEM BIIUSHUSA
COLIMAJTbHO-PKOHOMHMUYECKHUX MPOIECCOB HA COCTOSHUE MPUPOJHON U COLUATBHOM
cCpedbl, OCO3HaHMEM TJIO0ATbHOIO  XapakTepa SKOJOTHYECKHX IMpoOseM;
OpUEHTAaIMeld Ha TPUMEHEHHE MaTeMaTHYEeCKUX 3HAHWN Ui perieHs 3a7ad B
o0JacTH OKpYXKarollel cpepl, IUIaHUPOBAHUS TMOCTYNKOB M OLEHKH HX
BO3MOYKHBIX MOCJIEACTBUM JUIs1 OKPYXKAOIIEN CPENBbI.

[leHHOCTH HAYYHOTO MO3HAHMUS:

C(OPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YpPOBHIO  pa3BUTHs HAaykKh UM  OOIIECTBEHHOW TPAKTHKH, IMOHUMaHHUEM
MaTEMaTUYECKON HayKu Kak c@epbl YelIOBEYECKOW JIeATeTbHOCTH, JTaroB €€
pa3sBUTHS W 3HAYUMOCTH [IJII PA3BUTHS I[MBIIM3AIMHU; OBJIAJCHHEM SI3BIKOM
MaTEeMaTUKH W MaTeMaTUYeCKON KyJIbTYpOll Kak CpEICTBOM TIO3HAHHS MHPA;
TOTOBHOCTBIO OCYLIECTBJISATh MPOEKTHYIO U HCCIEA0BATEIBCKYIO JIEATEIbHOCTD
WHIUBUIyaJIbHO U B TPYIIIIC.

METAINPEAMETHBIE PE3YJIBTATDI

MetanpeaMeTHbIe pe3ylbTaThl OCBOCHHUS MPOrpaMMBI yd4eOHOro IMpenMera
«Marematuka XapaKTEPU3YIOTCS OBJIaJICHUEM YHHUBEPCATLHBIMU
NO3HABAMENbHBIMU  OCLCMBUAMY,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHLIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YTISIMUBHBIMU OelCMBUAMU.

1)  Vuusepcarvnvie  noznasamenvHvle  Oelicmsus, — 00ecnedusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yHarwuxcs (oceoenue
Memo008  NO3HAHUS — OKpYHCAIOWe20  Mupa;  npumeHeHue  J102UHECKUX,
uccnedosamenbCKux onepayuil, ymenutl pabomams ¢ uHgpopmayueti).

bazoBrie ornueckne nenHCTBUS:

¢ BBISIBIIITh M XapaKTEPH30BaTh CYIIECTBEHHBIC MPU3HAKH MaTEMaTHYCCKUX

OOBEKTOB, TOHSITHH, OTHONICHUH MEXAY MOHATUAMH; (HOPMYIUPOBATH
OTIpECIICHUs]  TOHSATHH; yCTAHABIMBATh  CYIIECTBCHHBIH  IMPU3HAK
KJIacCu(UKAIMU, OCHOBaHUS i OOOOIICHUS U CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJN3a,;



e BOCIIpUHUMATh,  (OpPMYJIHMpPOBAaTh U  IPeoOpa3OBbIBaTh  CYKICHUS:
YTBEpAUTENbHbIE U OTpULATENbHbIE, €IMHUYHBIE, YacCTHbIE U OOUIUE;
YCIIOBHBIE;

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

eJIe7IaTh BBIBOABI C HCIOJB30BAaHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIOYEHUH, YMO3AKIIOUEHUH 110 aHAJIOTUU;

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

e BBIOMpPATh CHOCOO pemieHuss y4eOHOM 3ajadd (CpaBHHBAThb HECKOJIBKO
BapUAaHTOB pEIICHUs, BBIOMpAaTh HauOoyiee MOAXOMAIMH € Y4ETOM
CaMOCTOSITEJILHO BBIJICTIEHHBIX KPUTEPHUEB).

ba3oBble nccnenoBaTenbCKue eUCTBUS:

* HICIIOJIB30BaTh BOIIPOCHI KaK HCCJIENOBATEIBCKUNA HHCTPYMEHT I10O3HAHMS;
(bopMyIMpoBaTh BOMPOCHL, (PUKCHPYIOUIME MPOTUBOPEUHUE, MPOOJIEMY,
yCTaHaBIMBaTh  HCKOMO€ M  JlaHHOe, (OpMUpPOBaTh  THIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CAMOCTOSITEJIBHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEI0BAaHNE
[0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHUeCKOro OO0BEeKTa, SBICHHUS,
MpOLIECCa, BBISIBICHUIO 3aBUCUMOCTEM MEXIy OOBEKTaMH, SBIICHUSMH,
IIPOLIECCAaMU;

* CAMOCTOSITEJIBHO (OPMYJIMPOBAaTh OOOOIIEHUSI U BBIBOJBI IO pe3yibTaTam
NPOBEAEHHOTO HAOIIOEHUS, MCCIEAOBAHUA, OILCHUBATH JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTAaTOB, BHIBOJOB U 0000IIECHNUIA;

* [[POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpOLECCa, a TaKXKE BbIABUIaTh
MPETON0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHUSAX.

Paborta ¢ undopmanmei:

* BBIIBJIAITH J1€PUIIMTHI HHPOPMALUMH, JAHHBIX, HEOOXOIUMBIX NI OTBETA Ha
BONPOC U JJI PEICHUS 3a]a4u;

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

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



e OIICHUBATH HaJAEKHOCTh uHdopmanu o CaMOCTOSITEIHHO
c(hOpMYIHPOBAHHBIM KPUTEPUSIM.

2)  Vuueepcanvhvie KOMMYHUKAMUGHble Oelicmeusi,  0becneuusaiom

COPMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

OO01enue:

¢ BOCIIpUHUMATh U (HOPMYJIUPOBATH CYKICHHSI B COOTBETCTBUU C YCIOBUSIMU
U 1eIsIMU OOILIEHUS; SICHO, TOYHO, IPAMOTHO BBIpaXKaTb CBOIO TOYKY
3peHHsI B YCTHBIX M TMHCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOIY
pelieHust 3a1a49, KOMMEHTHUPOBATh TTOJIYICHHBIN PE3yIIbTAT;

B X0JI¢ OOCYKIEHHS 3aJaBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOil TEMBbI,
npoOJIeMBbl, pelaeMoil 3a7aun, BbICKa3bIBaTh U/, HAlleJIEHHbIE HA TIOMCK
pEILlIEHUs; COIMOCTABIISATh CBOM CYXKICHHS C CYXICHHSIMH JPYTHX
YYaCTHUKOB JUAJOra, OOHapyXKMBaThb pa3jIMyUe€ W CXOJICTBO MO3UIIUIN; B
KOppEeKTHOM popme hopMymHpoBaTh pa3HOTIACHS, CBOM BO3PAXKEHUS;

e IPE/ICTABIISITh PE3YJbTAThl PEIICHUS 33aJ]a4H, SKCIIEPUMEHTA, UCCIIEAOBaHUS,
MPOEKTA; CAMOCTOATEIHHO BBIOMpaTh (OopMarT BBICTYIUICHUS C YYETOM
3a71a4 MPE3eHTANN U OCOOCHHOCTEH ayIUTOPHUH.

CoTpyIHHUYECTBO:

 IOHMMATh M HCIOJIb30BaTh MPEUMYIIIECTBA KOMAaHIHONW W WHINBHIYATbHOM
padoThl MpHU pElIeHUH Y4eOHBIX 3ajJad; NPUHUMATh I€JIb COBMECTHOU
NEATeNbHOCTH, ITUIAHUPOBAaTh  OPraHM3AIMI0  COBMECTHOM  paloThl,
pacrpenensaTh BUIbI PabOT, JOroBapuUBaThCS, OOCYXKAATh MPOLIECC H
pe3ysbTat paboThl; 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

e y4aCcTBOBaTh B IPYyMIoOBbIX (hopMax paboThl (0OCYXJeHUs, OOMEH MHEHHUH,
«MO3TOBBIE IITYPMbI» W WHBIC); BBIMOIHATH CBOIO YacTh pabOThI H
KOOPJAMHUPOBATh CBOM JEHUCTBUA C JAPYTMMH YJ€HAMU KOMAaH]IbI,
OLIEHMBATh KauyeCTBO CBOETO BKJAJa B OOLIMH MPOAYKT MO KPUTEPHUSM,
c(OpMYyTUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBHSI.

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

COCTaBJIATh IUIAH, AITOPUTM PELIEHUs 337a4M, BEIOUpATh CIOCO0 pelIeHus ¢
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh
U KOPPEKTHPOBATh BAPUAHTHI PEILICHUH C Y4ETOM HOBOM MH(pOpMAIIIH.

CaMOKOHTpOJIb:

eBJIAJICTh  HAaBBIKAMU  [I03HABAaTEIbHOM  peQuieKCMM Kak  OCO3HaHMs
COBEPILIAEMBIX JCHCTBUH M MBICIUTENBHBIX MPOLIECCOB, UX PE3YyJIbTATOB;
BIAJ€Th CHOCOOaMM  CaMOINPOBEPKH, CAMOKOHTPOJS Ipolecca U
pe3yJIbTaTa peIeHUs] MaTEMaTHYECKOM 3a1a4Hu;



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

e OIICHUBAaTh COOTBETCTBUE pe3yJibTaTa I U YCJIOBHUSIM, OOBSCHITH
MPUYUHBI JTOCTHXKEHUSI WM HEJIOCTHKECHUS PE3yJIbTaTOB JEATEIbHOCTH,
HAXOJUTh OMIKUOKY, 1aBaTh OLEHKY MPHOOPETEHHOMY OIBITY.

NPEAMETHBIE PE3YJIBTATHI

OcBoenune y4eObHOro Kypca «Anredpa u Hadalla MaTeMaTHYeCKOTO aHaN3a
Ha YpOBHE CpeaHero ooOmero oOpa3oBaHMs IOHKHO O0ECIIEUMBATH JOCTHUKEHUE
CIISAYIOIIUX MPEAMETHBIX 00pa30BaTeNbHBIX PE3YyIbTATOB:

10 KVIACC

Yucsia v BBIYHCICHUSA

OnepupoBaTh NOHATUAMH: pAUUOHAIBHOE W JEHCTBUTENBHOE YHUCIO,
OOBIKHOBEHHAs U JECATUYHAS JPOOb, IPOLEHTHI.

Bomonuate  apudmernyeckue — omepanuuu € palMOHAIbHBIMM U
JNEHUCTBUTENbHBIMH YHCTIAMHU.

BbInonHATh pUOIMAKEHHBIE BBIUMCIEHUS, UCTIONB3Ysl MpaBUiia OKPYIJICHMS,
JIeNaTh MIPUKHUJIKY U OLICHKY pe3yJIbTaTa BEIUYNCICHUMN.

OnepupoBaTh TOHATUSMU: CTENEHb C ILEJbIM TMOKa3aTejaeM; CTaHAapTHas
dopma 3amucH JACUCTBUTEIHHOIO 4YHCIA, KOPEHb HaTypajbHOW CTENEeHH;
UCIOJIb30BaTh MOAXOASIIYI0 (OpMY 3alUCH JEHCTBUTEIBHBIX YUCEN JUIsl PEIICHHUS
NPAKTUYECKUX 3a7a4 U MPEACTABICHUS TAHHBIX.

OnepupoBaTh MOHATUAMU: CUHYC, KOCHHYC M TaHT€HC MPOU3BOJIBHOIO YIJIA;
UCIIOJIb30BaTh 3alUCh MPOU3BOJIBHOIO yIila Yepe3 0OpaTHbIE TPUTOHOMETPUUECKUE
(GyHKIHIH.

YpaBHeHus] 1 HEPaABEHCTBA

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

BoInonHATh NpeoOpa3zoBaHus TPUTOHOMETPUYECKHX BBIPAKEHUW U peliarh
TPUTOHOMETPUYECKNE YPABHEHMUS.

BoimonHsaTe npeoOpa3oBaHus LENbIX, PAlMOHATIBHBIX U HPPALUOHATBHBIX
BBIDXEHUH W  pelmaTbh OCHOBHBIE THUMBl  LEJIbIX, palUOHAIBHBIX H
UPPALMOHAIBHBIX YPABHEHU U HEPABEHCTB.

[IpyuMeHsTh ypaBHEHHS U HEPaBEHCTBA JJISl PELUICHUSI MaTEMaTHYECKUX 3a]ad
U 33]71a4 U3 PA3IMYHBIX 00JIaCTel HAYKU U PEATbHOM JKU3HHU.



MogenupoBarh pealbHbIE CHUTyallUM Ha $3bIKE alreOpbl, COCTaBJIAThH
BBIPQKCHUS, YPAaBHEHHUs, HEPAaBEHCTBA [0 YCIOBHUIO 33Jayd, HCCIEN0BATh
MOCTPOEHHBIE MOJIENIH C UCIIOJIb30BAaHUEM aIlapara ajreOpsl.

DOyHKIMU U TPAPUKHA

OnepupoBaTh MOHATUAMM: (YHKIUS, CIOCOOBI 3aAaHus (YHKLIHMH, 00IaCTh
OTIpEe/ICNICHUs] M MHOXKECTBO 3HaueHUU (yHKIuHU, Tpaduk GYHKIUH, B3aUMHO
oOpaTHbIe (QYHKIIUH.

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

Hcnonb3oBaTh rpaduku GyHKUUN 715 pelIeHUs] ypaBHEHUH.

Crpouth u unuTaTh rpauKu TUHEHMHON (QYHKUIMHU, KBaAPATHUHON (DYyHKIUH,
CTETIEHHOM (PYHKIIMH C IEJIbIM TOKa3aTeJIeM.

Hcnonb3oBaTh rpapuku (YHKIMH I8 UCCIEAOBAHUSA IPOLIECCOB U
3aBUCHMOCTEN MpPU PEIICHUHU 337a4d U3 APYruX y4eOHBIX MPEIMETOB U pearbHON
’KU3HU; BbIpaXXaTh (POPMYIaMH 3aBUCUMOCTH MEK/y BETMUYUHAMHU.

Havaja MaTeMaTH4eCcKOro aHajau3a

OnepupoBaTh MNOHATUSAMHU: IIOCJIEIOBATENbHOCTh, apu(pMeTHUYecKas H
re€OMETPUYECKAs ITPOrPECCHH.

OnepupoBaTh MOHATUSIMH: OECKOHEYHO YOBIBAarOI[asi TI'€OMETPUYECKAs
nporpeccusi, cymma 0€CKOHEUHO yOBIBAOILEH T€OMETPUUYECKON MTPOrPECCUU.

3aiaBaTh NOCIEN0BATEILHOCTH PA3IMYHBIMU CIIOCOOAMU.

Hcnonp30BaTh CBOMCTBA IMOCIEA0BATEIBHOCTEW U MPOTPECCUM IS PELICHUS
pealIbHBIX 3a7a4 MPUKIIAJHOIO XapakTepa.

MHoxkecTBa U JIOTMKA

OnepupoBaTh MOHATUSMH: MHOXKECTBO, OIEPALlMU HaJl MHOKECTBAMHM.

Hcnonp30BaTh  TEOPETHKO-MHOXKECTBEHHBIM — ammapar il ONHMCAHMS
peabHBIX MPOIECCOB U SIBICHHUM, MPH PEIICHWH 3a7ady W3 JAPYrUX YueOHBIX
IIPEIMETOB.

OnepupoBaTe  INOHATUAMMU: OIpEZICJIEHNEe,  TEOopeMa, CJICJICTBHE,
J0Ka3aTeIbCTBO.

11 KVIACC

Yucia v BIYUCICHUSA

OnepupoBaTh MOHATUAMM: HATypaJbHOE, LEI0€ YHUCIO; HCIOIb30BaTh
IOPU3HAKH JIETUMOCTH LIEJIBIX YHCEN, PA3JI0KEHUE YUCIIA HA MPOCThIE MHOKUTEIH
IUIs peLeHus 3aau.

OnepupoBaTh MOHATUEM: CTENEHD C PALIMOHAIBHBIM OKA3aTENIEM.

OnepupoBaTh MOHATUSMHU: Jorapudm 4uCia, ACCATUUYHbIE M HATypajbHbIE
aorapu@msi.



YpaBHeHus1 1 HEPaBEHCTBA

[IpumeHaTh cBOMcTBa CTemeHM Juid  NpeoOpa3oBaHUs — BBIPAKECHMUI;
ONEPHUPOBATH TOHATUSAMM: IOKA3aTEJbHOE YPAaBHEHUE W HEPABEHCTBO; PpEIIATh
OCHOBHBIE TUIIBI [I0KA3aTEJILHBIX YPABHEHUN U HEPaBEHCTB.

BoimonHaTh  npeoOpa3oBaHUsl  BBIPAXEHUH, COJEpXKallUX Jorapu@mel;
OIEepUpOBaTh MOHATUSAMU: Jorapu(PMHUUECKOe YpaBHEHHE M HEPABEHCTBO; peIIaTh
OCHOBHBIE THIIBI JIOTapU(MUYECKUX YPaBHEHUN U HEPABEHCTB.

Haxonuts penreHnss npocTENINX TPUTOHOMETPUUECKUX HEPABEHCTB.

OnepupoBaTh MOHATHSAMU: CHCTEMA JUHEHHBIX YPABHEHHI M €€ pPEILICHUE;
UCIIOJIb30BATh CUCTEMY JIMHENHBIX YPABHEHUH ISl PEILICHUS TPAKTUYECKUX 3a]1a4.

Haxomuts pemieHus npoCTEUIINX CUCTEM U COBOKYIHOCTEH PallMOHAIBHBIX
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.

DyHKUUH U TPaPUKU

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

OnepupoBaTh MOHATUAMM: TpadUKU TMOKA3aTENbHOW, JOrapupMHUECKOU H
TPUTOHOMETPUYECKUX (PYHKIIMIA; N300pakaTh UX HAa KOOPAMHATHOM IJIOCKOCTU U
UCIIONIb30BAaTh I PELICHNs YPABHEHUN U HEPABEHCTB.

N300paxkaTh Ha KOOPAMHATHOM IUIOCKOCTU TrpauKH JUHEHHBIX ypaBHEHHM
Y WCIIOJIBb30BAaTh UX IS PELICHUS CUCTEMBI JINHEMHBIX YPaBHEHUM.

Hcnonb3oBaTh rpapuku (YyHKIUMH I8 UCCIEAOBAHUSA IPOLIECCOB U
3aBUCUMOCTEN U3 APYTUX Y4eOHBIX TUCLUIIINH.

Hayana maTreMaTH4eCKOIro aHAJIU3a

OmnepupoBaTh MOHATUSAMU: HENPEPbIBHAS (PYHKLMSI; TPOU3BOAHAS (DYHKIINH;
MCIIOJIb30BaTh T€OMETPUUECKUIN U (PU3MUECKUN CMBICI IPOU3BOAHON JIJIsI PEIICHHUS
3az1ad.

HaxoauTe npon3BoAHbBIE 3JIEMEHTAPHBIX (DYHKIIHM, BEIYUCIATH POU3BOAHBIE
CYMMBI, ITPOU3BEAECHUS, HACTHOT'O (DYHKIIMIA.

Hcnonbp30BaTh TPOM3BOAHYIO JIJIsl UCCIEAOBAHNSA (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI, IPUMEHSTh PE3yIbTaThl UCCIEAOBAHUS K TOCTPOEHUIO IPAPHUKOB.

Hcrnonp30Bare NMPOU3BOAHYIO Uil HAXOXKACHUS HAWIY4UIErO PELICHUS B
NPUKIIAJHBIX, B TOM YHCIIE COLMAIbHO-)KOHOMHUYECKHUX, 3a1a4ax.

OnepupoBaTh MOHATUSIMU: TMEepBOOOpa3Has MW  HUHTErpaj; IMOHUMATh
r€OMETPUIECCKUN U (PU3NIECKUN CMBICI MHTETpaa.



Haxonuth mepBoOOpa3Hble AIEMEHTAPHBIX (PYHKIIMH; BBIUUCISITH MHTErpa
no popmyne HeroTona—Jleitouuria.

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



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KounuecTBo yacos JIEKTPOHHBIE
Ne HaunmeHoBaHue pa3iesioB H TeM (undposbie)
Konrpoasbnsie | IlpakTuyeckue
n/n NMpoOrpaMMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
MHoecTBa pallMOHAJIBHBIX U
1 . P 14 1 bu6moreka [JOK
JIECTBUTENBHBIX YKce. PalionanbHbie https://m.edso0.ru/1568aba3
YpaBHEHHS U HEPABEHCTBA
) @ynkuuu 1 rpapuku. CTeneHsb ¢ 1ebIM 6 bu6mmorexa IIOK
1oKa3aTesieM https://m.edsoo.ru/1568aba3
3 ApupMeTHuecKkrii KOpeHb N—0il CTEIEHHU. 18 1 bubmorexa [IOK
UppanmonansHbie ypaBHEHHS U HEpaBEHCTBA https://m.edsoo.ru/1568aba3
dopmyibl
4 UTOHOMETpUU. T pUrOHOMETPUUECKHE 22 1 bubmorexa [JOK
P P Ip p https://m.edso0o.ru/1568aba3
ypaBHEHUS
5 [TocnenoBaTenbHOCTH U IPOrPECCUU 5 brbmorexa [TOK
A porp https://m.edsoo.ru/1568aba3
6 [ToBTOpeHue, 0000IIeHNE, CHCTEMATU3AIIHS 3 1 bubmmorexa [IOK
3HAHUHI https://m.edso00.ru/1568aba3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

11 KUIACC

KosauuyecTBo yacoB DJIeKTPOHHBIE
No HaunMeHoBaHue pa3iei0B U TeM (uudpossbie)
Konrpoasbnsie | IlpakTuyeckue
n/n NPOrpaMMmbl Bcero o0pa3oBaTe/bHbIEC
padoThI padoThI
pecypcsbl
CrereHb ¢ paliMoHaIbHBIM MTOKA3aTEJIEM.
1 [TokazatenpHas ¢ynkius. [lokazaTenbHbie 12 1 bubmorexa [TOK
YHICHIL https://m.edsoo.ru/f11c4afd
ypaBHEHHS 1 HEpaBEHCTBA
Jlorapupmuueckas KIIHS.
2 HOFapI/IgMI/IquKI/Ie (by:BI]{leHI/IFI " 12 bu6mmorexa [IOK
p yp https://m.edsoo.ru/fl1c4afd
HEPaBEHCTBA
Tpuronomerpuueckue GyHKIIUU U UX
3 r paq)HKH T II:/)IFOHOMCT ngecine 9 1 bubmorexa [JOK
P P P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
4 [IpousBonnas. IIpuMeHeHn e MpOU3BOAHON 24 1 Eﬁﬁﬁ:&igg}?ncm I
bu6mmoreka [JOK
5 14 9
HTCTPAILIT Er0 TpHMEHEmTt https://m.edsoo.ru/f11c4afd
. bubmmorexa LIOK
0 CHCTeMEL ypaBHeHHif 12 1 https://m.edsoo.ru/flic4afd
bubmioreka [IOK
7 H 6
ATYPAIGHBIC M HEIbIE HHea https://m.edsoo.ru/fl1c4afd
[ToBTOpeHue, 0000IIeHNE, CHCTEMATU3ALIHS bubmuorexa [IOK
8 . 18 2
3HaHUHN https://m.edsoo.ru/f11c4afd
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM ITPOT'PAMMBbBI

10 KJIACC
Kona .
IIpoBepsiemble MpeAMeTHBIE Pe3yJbTaThl 0CBOCHUSI OCHOBHOM
NpoBepsieMOro .
o0pa3oBaTesIbHON MPOrpaMMbl CpeAHero 001ero 00pazoBanus
pe3yabrara
1 Uucna ¥ BEIYUCIICHHS
11 OnepupoBaTh MOHATUAMH: pPAIMOHAJIBLHOE W JAEHCTBUTEIBHOE YHCIIO,
' OOBIKHOBEHHAsI U IECATUYHAS JPOOk, TPOIEHTHI
19 BommonHaTe  apupmeTHueckue  omnepanud ¢ palUMOHAJBHBIMU U
' JIEMCTBUTEIBHBIMM UM CIIaMH
]_ 3 BI:IHOJ'IH?ITB HpI/I6J'II/I)KéHHI)IG BBIYMCJICHUA, I/ICHOJ’ILSyH npaBI/ma
. Oprl"J'IeHI/ISI, OcJIaTh HpPIKI/IIle nu OIICHKy pe3ynLTaTa BI)I‘II/ICJ'IGHI/Iﬁ
OHepI/IpOBaTI) INOHATHUAMU: CTCIICHb C IICJIBIM ITOKA3aTCIIEM, CTaH)IapTHaSI
14 dopma 3anucu JEeHCTBUTENBHOIO YMCla, KOPEHb HATypaJIbHOW CTENEHU;
' UCIOJIb30BaTh MOAXOAAINLYI0 (GOpMY 3alHUCU JEHCTBUTEIbHBIX YUCENT IS
pGIJ_IeHI/ISI HpaKTI/IquKI/IX 3a1a4 u HpCILCTaBJIeHI/ISI JAaHHBIX
OHepI/IpOBaTB MOHATUSAMHA: CUHYC, KOCMHYC WU TAaHI'CHC ITPOHU3BOJIbBHOI'O
1.5 yIila; HCHOJb30BaTh 3allMCh IPOU3BOIBHOTO yIjla Yepe3 oOpaTHBIE
TPUTOHOMETPUYECKHE (PYHKIINU
2 YpaBHEHUS U HEpPABEHCTBA
OnepupoBath NOHATUIAMH: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO, 11€JI0€,
2.1 palMoHAILHOE, HMppalioHalIbHOE ypaBHEHHE, HEpPaBEHCTBO,
TPUTOHOMETPUYECKOE YPaBHEHUE
99 BrimonHATE  TIpeoOpa3oBaHMs  TPUTOHOMETPUYECKHUX BBIPOKCHHH U
' peuaTs TPUTOHOMETPUYECKUE YPABHEHUSI
BrimonssaTs npeoOpa3zoBaHus 1ENbIX, pallMOHAIBHBIX U UPPALlMOHATIbHBIX
2.3 BBIDAXKEHUN M peIIaTh OCHOBHBIE THUIIBI LEJNbIX, PAalMOHAJIBHBIX U
VppALMOHAJIbHBIX YPABHEHUN U HEPABEHCTB
24 [IpumeHATs ypaBHEHHsS W HEPABEHCTBA JJI PEIICHHUS MaTEeMaTUYECKUX

3a/1a4 U 3a]1a4 U3 pa3IMuHbIX 001acTell HAyKU U PealbHOM XKU3HU




MOI[CJ'II/IpOBaTB pe€ajibHbIC CUTyallUHW Ha A3BbIKC anre6p1>1, COCTaBJIATH

2.5 BBIPa)KEHMS, YPaBHEHUS, HEPABEHCTBA 110 YCJIOBHIO 3aJ]aui, UCCIIEI0BATh
HOCTPOEHHBIE MOJIENM C UCIIOIB30BAaHUEM annapaTa aareopbt
3 OyHKIUU ¥ rpaduKu
OnepupoBarh NOHATUAMHU: (YHKIUSA, CIOCOOBI 3adaHus (YHKIUH,
3.1 o0acTh OMpeNeNeHuss W MHOXKECTBO 3HadeHMH (QyHKuuu, rpaduk
(GyHKIMH, B3aUMHO 00paTHBIE (QYHKIIUU
3 OmnepupoBaTh MOHATHAMHU: YETHOCTh W HEYETHOCTh (DYHKIUHU, HYJIH
' (GYHKIIHH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA
3.3 Hcnonb3oBaTh rpaduku GYHKIHHN 715 peIIeHHs] YpaBHEHUM
34 Crpoute ¥ uuTaTh rpaUKU JUHEWHOM (QYHKIHMM, KBaJpaTHUHOU
' (GyHKIMH, cCTENeHHONW (GYHKINHU C LENbIM [T0Ka3aTeIeM
Ucnonb3oBate rpaduku (yHKIUNA I KUCCIEAOBAHUS MPOIIECCOB U
35 3aBHCUMOCTEW MpPH PEIICHUH 3a/1a4 U3 JAPYTHX y4eOHBIX MPEIMETOB H
' peanmbHON  KHM3HM, BBIpaXaTb (OpPMYJIaMU 3aBUCHUMOCTH  MEXIY
BEJIMYMHAMU
4 Hauana maremaTtuueckoro aHanmsa
i1 OmnepupoBaTh MOHATUSMH: TIOCIIEIOBATEILHOCTh, apupMeTHYeCKas H
' reoMeTpudecKas Iporpeccuu
OnepupoBaTh MNOHATUSAMHU: OECKOHEYHO YOBbIBarOIlas TIeOMETpHYEcKas
4.2 mporpeccusi, CcymMma OECKOHEYHO  yObIBaromied TIeoMeTpUYEecKOoi
IPOTrPECCHH
4.3 3amaBaTh 0CIE0BATEIbHOCTH PA3IMUHBIMU CIIOCOOAMHU
44 Hcnonp30BaTh CBOWCTBA IMOCIAEAOBATEIILHOCTEM M IMPOrPECCUR IS
' pelIeHUs peabHbIX 33124 MPHKIIAHOTO XapaKTepa
5 MHoxecTBa U JIOTHKA
5.1 OmnepupoBaTh MOHATHSAMH: MHOXECTBO, OIlEpallui Ha/l MHO)KECTBAMH
Hcnonb30BaTh TEOPETHKO-MHOXXECTBEHHBIN —ammapar il  ONHCAHUs
5.2 peasbHBIX IPOLECCOB M SBJICHUN, NpPU PEIICHUH 3aJad U3 JIPYrux
y4eOHBIX MPEIMETOB
5 3 OnepupoBaTh  NOHATHSAMM:  ONpEAENCHHE, Teopema, CIIEACTBUE,

J0Ka3aTCJIbCTBO

11 KJIACC




Kon

IIpoBepsieMble peAMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM

NpoBepseMoro .
o0pa3oBaTe/IbHOI MPOrpamMMbl CpeHero 001ero 00pa3oBaHus
pe3yJbTara
1 Yucna ¥ BEIYUCIECHUS
OnepupoBaTh MOHATUSAMU: HATypaJbHOE, LEI0€ YMCIO0; HCIOJIb30BaTh
11 IPU3HAKU JAEITUMOCTU LEJbIX YHUCEN, Pa3joKEHHE 4YUCIa Ha IPOCThbIE
MHOXKHUTEIH ISl pelIeHus 3a/1a4
1.2 OnepupoBaTh NOHATHEM: CTENEHD C PAllMOHAIBHBIM IIOKa3aTEeIEM
13 OnepupoBarh  MOHATHSAMH: JorapudMm  4YMcia, JECATUYHBIE U
' HaTypaJIbHbIE JIorapu(MbI
2 VYpaBHEHUs U HEPABEHCTBA
[IpumensTh cBOMCcTBa cTemeHu sl NpeoOpa3oBaHUsl BBIPAXKEHUH,
2.1 OIlepUpPOBaTh IOHATUSAMU: I1OKA3aTEIbHOE ypaBHEHHE M HEPABEHCTBO;
pelaTh OCHOBHBIE THIIBI [10KA3aTENbHBIX YPABHEHU U HEPABEHCTB
BeimonuaTts npeoOpa3oBaHUs BbIpaXKEHUH, COAEpXKAIIUX JOrapuMsl;
2.2 OIepUpPOBaTh MOHATUSAMU: JIOTApU PMUUECKOE YPAaBHCHHUE M HEPABEHCTBO;
pemaTh OCHOBHBIE THIIBI JJOTapru(PMUIECKIX YPaBHEHHI U HEPABEHCTB
2.3 HaxonuTs penieHust mpocTeHImx TPUrOHOMETPUUECKUX HEPaBEHCTB
OnepupoBarh NOHATHSAMHU: CHUCTEMa JIMHEWHBIX YpaBHEHMM U €€
24 pelleHne; UCMoab30BaTh CUCTEMY JIMHEHHBIX YpaBHEHWMH JUIsl pelIeHus
MPaKTUYECKUX 3a/1a4
’5 Haxomute  pemeHuss npocTemmx CUCTEM U COBOKYIHOCTEH
' palMOHAIbHBIX YPAaBHEHUN U HEPaBEHCTB
MognenupoBaTh peallbHble CUTyallUM Ha S3bIKE€ aireOpbl, COCTaBISATh
25 BBIPA)KEHUS, YPABHEHHUsI, HEPABEHCTBA U CUCTEMBbI 110 YCIIOBUIO 33/1ayH,
' HCCIIeIOBAaTh IOCTPOCHHBbIE MOJEIM C MCIOJIb30BAHMEM allapara
anreopol
3 OyHKIUU ¥ rpaduKu
OnepupoBaTh MOHATUSMM: IepuoAndecKas (QyHKIUS, MPOMEKYTKU
31 MOHOTOHHOCTH (DYHKIIMH, TOYKH JKCTpeMyMma (YHKIHU, HanOoIbIlee U
' HaUMEHbIIIee 3HaYeHHUsI (PYHKIIUN Ha MPOMEKYTKE; UCIOIb30BATh MX IS
UCcleIoBaHus QYHKINH, 3aJaHHOM TpaduKoM
3.2 OmnepupoBaTh MOHATUAMHU: I'PAUKH ITOKA3aTEIHHOM, JorapuGMuaeckon u

TPUTOHOMETPUYECKUX (YHKIMI; H300pakaTh HMX Ha KOOPAMHATHOM




IIJIOCKOCTHU M UCIIOJIb30BAaTh JJIA pCHICHUA ypaBHeHPIfI 1 HCPABCHCTB

N300paxaTh Ha KOOPAMHATHOW IJIOCKOCTU TIpapUKu JIMHEHHBIX

3.3 YpaBHEHUII M MCHOJb30BaTh MX JMJs PELICHHUS CUCTEMbl JIMHEHHBIX
ypaBHEHU
34 Hcnonb3oBath rpaguku GYHKIMA I HCCIEIOBAaHUS IPOLIECCOB U
' 3aBUCUMOCTEH U3 IPYruX y4eOHbIX TUCIMILINH
4 Hauana marematnueckoro anaimsa
OmnepupoBaTh TOHATHUSMHU: HENpepbIBHAS (DYHKIUSA, TPOU3BOJHAS
4.1 (GYHKIUM;, HCIONB30BaTh TE€OMETPHUYECKHH H  (U3UYECKUH  CMBICIT
IIPOM3BOAHOM JUIS PELECHUS 3a1a4
42 Haxomuts mpou3BoAHBIE  AJIEMEHTapHbIX  (YHKUUH, BBIYUCIATH
' IPOU3BOJHBIE CyMMBI, IPOU3BEACHNUS, YACTHOTO (DYHKIIHI
Wcnonp3oBaTh MPOU3BOAHYIO UL HCCIENOBaHUS  (DyHKIUMM Ha
4.3 MOHOTOHHOCTb U 3KCTPEMYMBbI, IPUMEHATh PE3yJIbTaThl HCCIEIOBAHUS K
MIOCTPOCHUIO TPa(PUKOB
14 Hcnonb30BaTh MPOU3BOAHYIO I HAXOKJAEHUS HAUITY4dIIEro peuieHus B
' IIPUKJIAHBIX, B TOM YU CIIE COLUAIbHO-)KOHOMHUYECKHUX, 3a/1a4ax
. OnepupoBaTh MOHATHSAMH: MEepBOOOpa3Has M MHTErpaj; MOHUMAaTh
' reoMeTpuyecKuil M pU3NUEeCKUil CMBICII HHTErpaa
16 Haxomute mepBooOpa3Hble dIIEMEHTApPHBIX (DYHKIHMHA, BBIYUCIATH
' uHTerpal no gopmyne Hetorona — JleiiOnuna
47 Pemarp nmpukianHele 3a1a4k, B TOM YUCIIE COLMAIBHO-3KOHOMUYECKOI0

n (bHSPI“ICCKOFO XapakTepa, CpeaACTBAMA MATEMATHYCCKOI'O aHaJIM3a




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KVIACC

HpOBepﬂeMLI H 3JIeMeHT CoaecpRKaHus

Koxa
1 Yucna 1 BEIUUCICHUS
Panmonanpuble yucna. OOBIKHOBEHHbIE U JAECSATUYHBIE JPOOHM, MPOIEHTHI,
OeckOHEUYHbIE  Iepuojuveckue  aApobu.  Apudmernueckue  omnepauuum ¢
11 palMOHAJIbHBIMU YHCIaMU, NPeoOpa30BaHUs YUCIOBBIX BblpakeHUH. IIpuMeHenue
IpoOell W MPOLEHTOB Ul pPELIeHMs NMPUKIAJAHBIX 3a7ad M3 pa3JIU4HbIX OTpacieil
3HAHUH U peabHON KU3HU
JelictBuTenbHble  4YMcna.  PanuoHanbHble M MppalMOHAJbHBIE — YHCIIA.
1.2 ApudmeTnueckue omnepauuu ¢ JeHCTBUTENbHBIMU yuciaMu. [lpuOnmkénHble
BBIUMCIICHHUS, IPaBUJIa OKPYTJIEHUS, IPUKUIKA U OLEHKA pe3yJIbTaTa BHIYMCICHUN
Crenenb c nenbiM mnokazateneMm. CranmaprHas ¢opma 3amuch JeHCTBUTEIBHOrO
13 yycia. Mcrnonb3oBanue moaxoisuie GpopMbl 3aucH TEWCTBUTEIbHBIX YUCEN IS
pelIeHus MPaKTUYeCKUX 3a1a4 U MPeACTaBIeHUS TaHHBIX
14 ApudmeTnueckuil KOpeHb HaTypalbHOH creneHu. JleficTBusa ¢ apudMeTnyecKuMu
' KOPHSIMU HaTypasbHOMN CTENeHU
15 CuHyc, KOCMHYC M TaHI'€HC 4MCIOBOIO aprymeHra. ApKCHHYC, apKKOCHUHYC,
' apKTaHIe€HC YK CIOBOTO apryMeHTa
2 VYpaBHEHUS U HEPABEHCTBA
2.1 ToxxecTBa U TOXKIECTBEHHbBIC TPEOOPA30BaAHUS
”5 ITpeoGpa3oBanue TPUTOHOM ETPUYECKUX BBbIPAXKCHUH. OcHOBHBIE
' TpUTOHOMeETpUUecKue HopMyJbl
23 VYpaBHeHuEe, KopeHb YypaBHeHMs. HepaBeHCTBO, pelleHHE HepaBeHCTBAa. MeTon
' MHTEPBAJIOB
24 Pemenue nenpix u 1poOHO-paIlMOHATLHBIX YPABHEHUN U HEPABEHCTB
2.5 Pemenune nppanroHaabHbIX ypaBHEHUH U HEPABEHCTB
2.6 Pemenue TpuroHoMeTpUUECKUX ypaBHEHHUI
97 [TpumeHeHue ypaBHEHUH U HEPABEHCTB K PEIICHUI0 MaTeMaTHYECKUX 3a/1au U 3a/1a4

U3 Pa3JIMYHBIX 00J1acTel HAYKU U peaIbHOMN KU3HU




3 ®OyHKIMYU ¥ rpaduKu
31 @Oynkuus, crnocoObl 3anaHus ¢QyHKuMU. ['papux ¢QyHkuuu. B3aumHo obOpaTHbIE
' byHKIIUN
35 Ob6nacTp ompeneneHuss U MHOXECTBO 3HaueHMH ¢yHkuuu. Hymum QyHkuuu.
' [TpomexxyTkH 3HaKOMOCTOSSHCTBA. UETHBIE U HEUETHBIE PYHKIIUU
33 Crenennass ¢yHKIHMS C HaTypalbHBIM M IENbIM MokaszateneMm. EE& cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS N-0i CTENEHH
34 Tpuronomerpudeckas OKpy>KHOCTb, ONpPEAEIEHUE TPUTOHOMETPUUECKUX (YHKIMH
' YHCIIOBOIO apryMeHTa
4 Hauana matemaTtnueckoro ananmsa
i1 [TocnenoBaTenbHOCTH, CIOCOOBI 3aJaHUs TOCHeNoBaTeIbHOCTe. MOHOTOHHBIE
' I10CJIE1I0BAaTEIbHOCTH
ApudmeTrnueckass U TreoMeTpuueckas Tmporpeccuu. beckoHeyHO yObIBaromas
42 reomeTpudeckas mporpeccusi. Cymma OecKOHEYHO YOBIBAIOIEH TeoMEeTPHUYECKOM
' nporpeccu. PopMmyna CIOXKHBIX HpOLEHTOB. Mcmonb3oBaHue Mporpeccuu s
pelleHus peajbHbIX 3a/1a4 NPUKIIAIHOIO XapakTepa
5) MHoOXkecTBa 1 JIOTUKa
MHoxecTBo, omepanuu HaJl MHOXecTBaMu. Jluarpammel Dilnepa — Benna.
5.1 [IpumeHeHue TEOPEeTUKO-MHOXKECTBEHHOTO amnmapaTta sl OINUCAaHUS peabHBIX
IIPOLIECCOB U SIBJICHUM, IPU PEIIEHUN 3a/jad U3 APYTUX Y4E€OHBIX IPEAMETOB
5.2 Omnpenenenue, Teopema, CIEACTBUE, 0KA3aTEIbCTBO
11 KUIACC
Kon IIpoBepsieMblii 3JIeMEHT COIEPKAHNUS
1 Uucna v BEIYMCIEHUSA
1.1 Hatypanbable u nenbie uncina. [IpusHaku JeIMMOCTH LEJIbIX YUCET
1.2 Crernenb ¢ palloHaJIbHBIM NTOKa3zaTesieM. CBOWCTBa CTENEHU
1.3 Jlorapu¢dwm uncna. JleciTuuHble U HATypabHbIE JIOTapHU(PMBbI
2 VYpaBHEHUS U HEpaBEHCTBA
2.1 [TpeobpazoBaHue BBIpAKEHUN, COMEPIKALIIX JOTaAPUPMBI
25 [TpeobpazoBanue BeIpaKeHUH, COEPKALIUX CTENEHU C PallMOHATBHBIM
' nokKaszaTesieM




2.3

[TpumMepsl TPUTOHOMETPUYECKUX HEPABEHCTB

24 IToka3aTenbHble ypaBHEHHS U HEPABEHCTBA
25 JlorapumMuyeckue ypaBHEHUS U HEPaBEHCTBA
26 CucreMbl JHMHEWHBIX YypaBHEHUU. PeleHne NpUKIAAHBIX 3a7a4 C IIOMOIIBIO
' CUCTEMBI JIMHEUHBIX YPABHEHU I
2.7 CucTteMbl 1 COBOKYITHOCTH palliOHAJILHBIX YpPaBHEHUI U HEPABEHCTB
’g [TpumeHeHue ypaBHEHUH, CHCTEM U HEPABEHCTB K PEIICHUIO MaTEMaTHYECKUX 33124
' W 3a71a4 U3 Pa3IMYHBIX 001acTell HayKu U peaJbHON )KU3HU
3 OyHKIUYU U rpaduKu
@Oynkuusa. Ilepuonnueckue ¢yHkuuu. [IpoMexyTku MOHOTOHHOCTH (DYHKIUU.
3.1 MaxkcumyMmbl U MHUHMMYMBbl QyHKiuM. HanGosnbliee M HauMeHblllee 3HadYeHUE
(GYHKIMY HA TTPOMEKYTKE
3.2 Tpuronomerpuueckue QyHKLUNHU, X CBOICTBA U Irpaduku
3.3 ITokazarenbHas u morapudmMudeckas GyHKIUU, UX CBOMCTBA U rpaduku
3.4 Hcnonb3oBanue rpadgukoB GyHKIMHA JJIs PEIICHUs YPABHEHUN U JTMHCHHBIX CUCTEM
Ucnonb3oBanne rpadukoB (GyHKOMA UIsI  UCCIENOBAHHMS  IPOLIECCOB U
3.5 3aBHCHUMOCTEH, KOTOpbIE BO3HUKAIOT IpPHU pEUICHWH 3aJad M3 JPYyrux y4eOHBIX
MPEAMETOB U PEATIbHON KU3HU
4 Hayana matemaTtudeckoro aHaausa
41 HenpepsiBHble pyHKIMH. MeTOA MHTEPBAJIOB AJIs PEIIEHUS HEPABEHCTB
4.2 ITponsBoanas pyHkuuu. I'eomeTpuueckuii 1 GpU3NUECKUN CMBICI IPOU3BOIHOMN
43 [Tpon3BoaHble 3MeMEHTApHBIX (QYHKIMH. DOpMYIBl HAXOXKIEHHS IPOU3BOIHOM
' CYMMBI, IPOU3BEIEHUS U YaCTHOrO (pyHKLNI
[IpumeHeHue MNPOU3BOJHOM K UCCIEAOBAHUIO (YHKIUH Ha MOHOTOHHOCTb H
4.4 sKcTpeMyMbl. HaxoxeHrne HanbombIIero 1 HaMMEHbUIETO 3HaYeHUs] (QYHKIUM Ha
OTpe3Ke
[TpumMeHeHue MPOU3BOTHON NI HAXOXKICHHS HAMITYyUIIEro pelieHus: B MPUKIaTHBIX
4.5 3ajayax, JUIsl ONpENeseHHs CKOpOCTU IIpolecca, 3aJaHHOro (QOpMyJIol Hiu
rpadukom
4.6 [TepBoobpa3znas. Tabmuia nepBooOpazHBIX
47 WuTerpai, ero reoMmeTpudeckuii 1 GU3NYECKUil cMBICI. Beruncienue nHTerpaia mo

dopmyne Hetotona — Jleitbnuia




ITPOBEPAEMBIE HA EI'S 10 MATEMATHUKE TPEBOBAHUA K
PE3YJbTATAM OCBOEHHSI OCHOBHOI OBPA3OBATEJILHON
IHPOI'PAMMBI CPEJHEI'O OBILIEI'O OBPA30OBAHUA

Kon IIpoBepsiemble TpeGOBaHUS K MPEeIMETHBIM Pe3yJIbTATAM 0CBOCHHS
NpoBePsAEMOro OCHOBHOI1 00pa30BaTe/IbHON NPOrPaMMBbl CpeJIHero o01ero
TpeOOBaHNUs o0pa3oBaHus

Bnanenue MeromaMu J1OKa3aTelIbCTB, AJITOPUTMAMH DPEIICHHS 3aJad;
yMeHHe (OPMYJIMPOBATh W ONEPUPOBATH TMOHITHIMH: OMNpPEICICHUE,
aKcHoMa, Teopema, CIEICTBHE, CBOWCTBO, IMPH3HAK, 10KA3aTeNbCTBO,
pPaBHOCHJIbHBIE (DOPMYIIHPOBKH; IPUMEHSTh UX; YMEHHE (POPMYIHPOBATH
0o0paTHOE W MPOTUBOIOJOXKHOE YTBEPKIECHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, WCIOJIB30BaTh METOJl MATEeMATHYECKON WHIYKIIHH;
NPOBOJMTh  JIOKA3aTEJbHBIC PACCY)KICHHUS TIpPU pEIICHHH 3ajad,
1 OLICHMBATh  JIOTMYECKYI IPABWILHOCTh  PACCYXKICHHI; yMEHHE
OIEPUPOBATh MOHSATHUSIMH: MHOXXECTBO, IMOJMHOXECTBO, OMEpAIlMH HaJ
MHOXKECTBAMHU; YMCHHE HCIOJb30BATh TEOPETHUKO-MHOMXKECTBECHHBIM
amnmapar JJIsl OIMMCAHUsS PEabHBIX MPOIECCOB U SBJICHUH U NIPU PEIICHUU
3ala4, B TOM 4YHCJIE W3 JIPYTUX YYCOHBIX TNPEIMETOB, YMCHHE
OTIEpPHPOBATh MOHATUAMU: Tpad, CBSI3HBIN rpad, nIepeBo, MUK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJlaBaTh M OMNKCHIBATH Tpadbl pa3IHYHBIMU

crioco0aMu; UCIOIb30BaTh rpadbl MpH peIeHUH 3a1a4

YMeHue onepupoBaTh MOHATUSMHU: HAaTypalbHOE YHUCIO, LEJIOE YUCIIO,
CTENEHb C LEJIBIM [10Ka3aTelIeM, KOPEHb HATYPAJIbHOU CTEIEHU, CTEIIEHb
C palMOHAJIBHBIM  IIOKA3aTeJIeM, CTEHEHb C  JEHCTBHUTEIbHBIM
mokazaTteneMm, JiorapumM dYHMCclIa, CHHYC, KOCHHYC U  TaHTEHC
IPOM3BOJIBHOI'O YMCIIA, OCTAaTOK IO MOAYJIO, PAalMOHAJIbHOE 4YHUCIIO,
UppalOHAIbHOE  YHUCJIO,  MHOXECTBA  HATYPAJIbHBIX,  LEJBIX,
2 palMOHAIBHBIX, JCHCTBUTEIBHBIX UHCEN; YMEHHE HCIO0JIb30BaTh
IPU3HAKU JEIMMOCTH, HaUMEHbIIMH OOLIMi AenuTeab M HauMEHbIIee
ofIiee KpaTHOE, aNropuT™M EBKINAA MpU pelieHn: 3a/1a4; 3HAKOMCTBO C
pa3IMYHBIMA ~ IMMO3ULMOHHBIMM  CHUCTEMAMH  CUYUCIICHUS; yMEHHUE
BBHITMIOJIHATh BBIYUCIICHUE 3HAYEHUN M TpeoOpa3oBaHUsS BBIPAXKEHUH CO
CTENEeHAMU U Jorapugmamu, npeoOpa3oBaHHs IPOOHO-PALIMOHAIBHBIX

BBIpa)KeHPIﬁ; YMCHHC OIICPpUPOBATL IMOHATHAMMU: IMOCICAOBATCIIbBHOCTD,




apudmernueckas nporpeccus, reoMeTpuyecKas nporpeccus,
OeCKOHEYHO yObIBaomass TreOMETpHYecKas IPOrpeccHs; yMEHHEe
3a/1aBaTh MOCIEI0BATEIBHOCTH, B TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX
dopmys; yMeHHE OINEepuUpOBaTh MOHATUAMHU: KOMIUIEKCHOE YHCIIO,
CONpPspKEHHBIE KOMITJIEKCHBIE YHCIia, MOJIYJIb M apryMEHT KOMIUIEKCHOTO
yucna, ¢opmMa 3amuCH  KOMIUIEKCHBIX 4Hcesnl (TeomeTpudeckas,
TPUTOHOMETpUYeCcKass M  aiaredpamdeckas); yMeTb  IPOU3BOJUTH
apudmMernueckue IEHCTBUSA C KOMILJIEKCHBIMU 4YMCIAaMH; IPUBOAHUTH
OpUMEpbl  MCIOJIb30BAaHUS  KOMIUIEKCHBIX  YHCEN;  ONEpPUpPOBATh
MOHATUAMM: MaTpuua 2xX2 u 3X3, omnpeaenuTedb MaTpUILbI,

TCOMCTpHUY €CKHU CMBICII OIMPECaACINUTECIIA

YMeHue onepupoBaTh MOHATHAMM: PalMOHAJBHBIC, UPPALUOHAIBHBIC,
MoKa3aTeNbHbIE, CTENEHHbIE, JorapudMUUYEcCKUe, TPUTOHOMETPUUECKHE
YpPaBHEHHUsI U HEPABEHCTBA, HX CHCTEMbI; YMEHHE OIEPUPOBATH
MOHATUSIMU: TOXJIECTBO, TOXAECTBEHHOE MpeoOpa3oBaHue, ypaBHEHUE,
HEPaBEHCTBO, CHCTEMa YPAaBHEHHM M HEPABEHCTB, PaBHOCUJIBLHOCTh
YPaBHEHMII, HEPaBEHCTB M CUCTEM; YyMEHUE pelaTb YypaBHEHUs,
HEPaBEHCTBA M CHCTEMBI C IIOMOILIBIO pa3JIMYHBIX NPUEMOB; peHIaTh
YPaBHECHMs, HEPAaBEHCTBA M CUCTEMBl C I1IapaMeTpOM; IIPUMEHSATH
YPaBHEHMsI, HEPABEHCTBA, UX CUCTEMBI IJIs PEIICHUS MaTEMaTUYECKUX

3a/1a4 U 3a]1a4 U3 pa3IMuHbIX 001acTell HAayKU U pealbHOM KU3HU

YMeHue omnepupoBaTh MOHATHAMHU: (YHKIHS, YETHOCTH (YHKIHUH,
HNEePHOANYHOCTh (DYHKIIMH, OTPAaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTD
(GyHKUIMH, SKCTpEeMyM (QYHKLHH, HanOOJbIlIee U HaUMEHbIIEE 3HAYEHUS
GbyHKIMM Ha TPOMEXKYTKE, HempepbIBHAS (DYHKIMS, aCUMITOTH Tpaduka
¢byHkuMU, IepBas ¥ BTOpas NPOU3BOHAS (YHKIUH, T€OMETPHUYECKUNA U
(GU3MYECKHIT CMBICT TPOM3BOAHOM, TepBOOOpa3Has, ONpeACIEHHBIN
MHTErpajl; yMEHUE HAaXOJUTh ACUMIITOTHI Ipaduka (QyHKLUUU; yMEHHE
BBIUMCIATH MPOU3BOJIHBIE CYMMBI, TPOM3BEIACHMS, YacCTHOIO U
KOMIO3UIIMM (PYHKLIMH, HAXOAUTh ypaBHEHHE KacaTeIbHOH K rpauky
GyHKIMK;, YMEHUE HAXOAWTh MPOM3BOAHBIC DJIEMEHTAPHBIX (DYHKIUN;
YMEHHUE HCIIOIb30BaTh IPOU3BOIHYIO [UISI HMCCIeIOBaHUS (YHKIMA,
HaXOJUTh HamOOJbIIME M HAUMEHBbIIME 3HAYeHHs (QYHKIHH; CTPOUTH
rpaduky MHOTOYJIEHOB C MCIOJIb30BAaHHUEM allllapaTa MaTeMaTH4ecKoro
aHajau3a; MPUMEHATHh MPOU3BOJHYIO JUII HAXOXKJIECHHUS HaWIy4dLIero

peUICHUA B IMPUKIAAHBIX, B TOM YHCIIC COUHUAJIBHO-39KOHOMHNYCCKHUX H




busznUecKkux 3a7a4ax; HaXOAUTh TJIOIMAIN U 00BEMBI (GUTYD C TTOMOIIBIO
WHTErpaja; MPUBOJUTH MPUMEPbl MaTEMaTHUYECKOrO MOJCIMPOBAHUS C

MOMOIIBI0 U (P epeHITNaNbHBIX YPaBHEHUN

YMeHue omepupoBaTh TMOHATHAMH: Tpaduk QyHKIUH, oOpaTHas
byHKIMsS, KoMro3unus (GpyHKIWUN, THHEWHas (QYHKIHs, KBaJpaTUYHAS
byHKIHSA, panuoHabHas byHKIHS, CTereHHas byHKIHSA,
TPUTOHOMETpUYECKne (YHKIMH, OOpaTHbIE TPUTOHOMETPUYECKHUE
GyHKIMM, TOKa3zaTelbHas W Jiorapupmuueckas (QyHKIMH, YyMEHHE
CTPOHUTH T'papUKU U3YYCHHBIX (DYHKIIMH, BBIMOJIHATH MPEOOPA3OBaAHUS
rpadukoB (pYHKLIMHA, HCIOJIB30BAaTh IPaQUKH A1 U3ydEHHUS IPOLECCOB U
3aBHCHUMOCTEH, NMPH PELIeHWU 3aa4 U3 IPYTUX Y4eOHBIX MPEIMETOB U
3a/lay U3 pealbHOW KU3HU; BRIPAXKATH (HOPMYIIaMUA 3aBHCUMOCTH MEXKIY
BEIMYMHAMU; UCIOJb30BaTh CBOMCTBA U rpaduku QyHKOMA 11
pelleHusl ypaBHEHUN, HEPaBEHCTB M 3aJlad ¢ MapaMeTpamu; u300paxkaThb
HAa KOOPAMHATHOM IUIOCKOCTH MHOXECTBA pELICHH ypaBHEHUH,

HEPABCHCTB U UX CUCTEM

YMeHue peniate TEKCTOBBIE 3aJadyM pa3HbIX TUIOB (B TOM 4YHCIE Ha
IPOLIEHTHI, JI0JIM U YacTH, Ha JABM)KEHHE, paboTy, CTOMMOCTb TOBAPOB U
yCIIyT, HAJOTH, 3a7a4y U3 00JaCTH YIPaBJICHUS JIMYHBIMU U CEMEUHBIMU
¢uHaHCaMM); COCTaBJIATh BBIPAXKEHUS, ypaBHEHUS, HEPAaBEHCTBA U MX
CHUCTEMBI O YCJOBHMIO 3a/Jaud, UCCIENOBATh MOJYYEHHOE DPEIICHHE M
OLICHMBATh MPaBJONONO0HOCTh PE3YJHTATOB; YMEHHE MOJEIHPOBAThH
peasbHbIE CHUTyallud HA SI3bIKE MAaTEMAaTHKH; COCTaBIIATH BBIPAXKEHUS,
YpaBHEHMS, HEPAaBEHCTBA M HUX CHCTEMBI II0 YCIOBUIO 3aJa4H,
UCCIIEN0BAaTh IIOCTPOCHHBIE MOJEIM C HCIIOIb30BAHMEM allapara

anreOppl, UHTEPIPETUPOBATH MOJIYUEHHBINA PE3yIbTaT

YMeHue onepupoBaTh MOHATUSAMU: CpeHee apudMeTHuecKoe, MeIruaHa,
HauOonblllee W  HAWMEHbIIEEe 3HAUYCHHS, pa3Max, JAHCIEpCHs,
CTaHJapTHOE OTKJIIOHGHHE YHCIOBOrO Ha0Opa; YMEHHUE W3BIICKATh,
UHTEPIPETUPOBATh HH(OPMAINIO, MPEICTABICHHYIO B Ta0JmMIax, Ha
Iuarpammax, rpadukax, OTpa)arollyr CBOMCTBA PeabHBIX MTPOIECCOB U
SIBJICHHIA; TIPEJCTABIISITh MHPOPMAITUIO C TIOMOIIBIO TAOIHII U TUATPaMM;
UCCIIEZIOBATh CTAaTHCTUYECKHE JAaHHBIE, B TOM YHCIE C MPUMEHEHHEM
rpa@u4ecKkux  METOJOB UM  DIEKTPOHHBIX CPENCTB; TpadudecKu
UCCIIEZIOBATh COBMECTHBIC HAONIONEHUS C TIOMOIIBIO JHArpamMm

paccenBaHus U JIMHEHHON PErpeccuu




YMeHue omnepupoBaTh IMOHSITUSIMHU: CIyYalHBIM OIBIT W CIIy4ailHOE
COOBITHE, BEPOSTHOCTh CIy4alHOTO COOBITHUS; YMEHHE BBIUUCIATH
BEPOSITHOCTh C HCIOJb30BAaHUEM TpapUuecKuX METOMOB; MPUMEHSITh
(GopMyJIbl CIOKEHUS U YMHOXKEHHSI BEpOATHOCTEH, (HopMysy MOJHON
BeposiTHOCTH, (hopmyiy bepryiim, komOuHaTOpHBIE (GaKThHl U POPMYIIBI;
OIICHUBATh BEPOSTHOCTH PEATbHBIX COOBITHI; YMEHHE OIepHPOBATh
MOHATUAMM: CIIydaliHasT BEJIMYMHA, paACIpPEIEIICHHE BEPOSTHOCTEN,
MaTeMAaTHYECKOE OKHMIAHUE, OUCIEPCHS W CTAaHIApTHOE OTKJIOHEHHE
CIly4allHOW BENMYMHBI, (QYHKIUU paCIpeieNieHHus] W ILIOTHOCTH
PaBHOMEPHOr0, II0Ka3aTeJIbHOIO M HOPMAJbHOIO pacIpe/iesieHul;
YMEHHUE HCIIOIb30BaTh CBOMCTBA M3YyYEHHBIX pacHpenesieHuid JJis
pelieHuss 3a7ad; 3HAKOMCTBO C TOHSATUSMHU: 3aKOH OOJBIIMX 4YHUCEN,
METOJIbI BBIOOPOYHBIX HCCIEAOBAHHWI; YMEHHUE NPUBOJUTH MPHUMEPHI
MPOSIBJICHUS] 3aKOHA OOJBIINX YUCET B NMPUPOIHBIX U OOIIECTBEHHBIX
SABJICHUSIX; YMEHUE ONEPUPOBATH NOHATHAMU: COYETAHUE, IEPECTAHOBKA,
YUCIIO COYETAaHUH, YUCIO IEPECTAaHOBOK; OMHOM HpIOTOHA; yMeHme
IPUMEHSTh KOMOMHATOPHBIE (PAKTHI U PACCYKICHUS AJI PEIICHUS 3a/1a4;
OLICHUBATh BEPOSTHOCTH peanbHbIX COOBITHI; COCTaBJISITh

BEPOSTHOCTHYIO MOJI€NIb U HHTEPIPETUPOBATH MTOTYYEHHBIM pe3yabTaT

YMeHue onepupoBaTh MOHATHAMM: TOYKa, MpsMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4d, BEIMYMHA yria, IUJIOCKUH  Yroll,
JBYTPAaHHBIN yroi, TPEXI'PAHHBIA YIOJ, CKPELIUBAIOIIMECS MPSIMBIE,
NapaJUIeIbHOCTh U MEPHEHIUKYISAPHOCTh MPAMBIX M MJIOCKOCTEH, yroJl
MEXIY NPSAMBIMU, YroJI MEXIy NPAMOH M IJIOCKOCTBIO, YroJl MEXKIY
IJIOCKOCTSIMM, PACCTOSIHUE OT TOYKH O INIOCKOCTH, PACCTOSHHE MEXKIY
IPSIMBIMH, PACCTOSIHUE MEXY IJIOCKOCTSIMH; YMEHHUE UCI0JIb30BATh IIPH
pELIEHUH 3a/1a4 M3y4YEHHblE (aKThl U TEOPEMbl IJIAHUMETPUU; YMEHHE
OLIEHMBATh pa3Mepbl OOBEKTOB OKPYKAIOIIEr0 MHUpPA; CTPOUTh
MaTEMaTUYECKUE MOJAEIU C IOMOIIbI0 T€OMETPUYECKUX IOHATHH U

BCJIIMYKH, PCHIATh CBA3aAHHBIC C HUMHU ITPAKTHYCCKUC 3a1a4r
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YMeHue onepupoBaTh MOHATUSAMU: ILIOMAAL (GUrypbl, 00BEM (GUTypHI,
MHOTOT'PaHHUK, MPAaBWIBHBI MHOTOI'PAaHHUK, CEYCHHE MHOTOTPaHHHKA,
Ky0O, Mapajienenures, Mpu3Ma, nupamuaa, ¢GuUrypa u TOBEPXHOCTH
BpalleHus, UIUHIP, KOHYC, map, chepa, miomans chepsl, MIOMaIb
MOBEPXHOCTH MHUPAMUBI, TMPU3MBI, KOHyCa, MHIUHApPA, 00bEM KyOa,

MMpsAMOYTOJIbHOI'O IMapauICIICIUIICAd, HHUpaMubl, IMPU3MbI, LNUWJIIMH/IpPA,




KOHYyca, Iapa, pa3BEPTKa MOBEPXHOCTH, CEUYEHHsSI KOHYCa M IMIMHIPA,
napajuleibHble OCH WJIM OCHOBAaHHWIO, CEUYECHHE Ilapa, IUIOCKOCTb,
Kacaromasicsi cepsl, IMIMHIPA, KOHYCAa; YMEHHE CTPOUTh CEUCHHE
MHOTOTpaHHUKa, N300pakaTh MHOTOTPAHHUKH, (DUTYPHI B TIOBEPXHOCTH
BPAIICHUS, HX CEUYCHHS, B TOM YHCJIE C TIOMOIIBIO DJIEKTPOHHBIX CPECTB;
YMEHUE MPUMEHSTh CBOHCTBA T€OMETPUYECKUX (HUTYP, CAMOCTOSITEIBHO
GopMynupoBaTh ONpeAeNeHNsT U3y4yaeMbIX (UTYp, BBIIBUTaTh THIIOTE3BI
0 CBOICTBax M MPU3HAKAX T€OMETPHUYECKUX (PUTyp, 0OOCHOBBIBATH HIIU
OIpoOBEpraTh HMX; yMEHHE NPOBOAMTH KIACCUPHUKAIMIO GHUTYp MO
Pa3IMYHBIM TIPU3HAKAM, BBIIOJIHATH HEOOXOJMMBIC JONOJIHUTEIHHbIE

IMOCTPOCHUA

11

YMeHue omnepupoBaTh IMOHSATHAMHU: JABIJKEHHE B IIPOCTPAHCTBE,
napauiesibHbIi MepeHoC, CHMMETPHUSI Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHUE IMOAO00UsS, MOAOOHBIE (DUTYpPBI; YMECHHE
pacrio3HaBaTh paBHbIC U MOAOOHBIC (PUIYPBI, B TOM 4YHCJE B IPUPOJE,
UCKYCCTBE, ApXHTEKType; HCIOJIb30BATh T'€OMETPUYECKHE OTHOUICHUS
NPy pEIICHUM 3a1a4; HaXOMUTh TI'€OMETPHYECKHE BEIMYWHBI (IJIMHA,
yroy, IJOW@Ab, 00bEM) MpU pEHIeHHH 3a7ad U3 JPYruX YyueOHBIX
NPEAMETOB U U3 PEabHOW KU3HU; YMEHHUE BBIUUCISITH T€OMETPUICCKHE
BEIMYUHBI (IJIMHA, YTOJ, IUIOMAIb, O0OBEM, IIIOIIAIL MMOBEPXHOCTH),
UCTIONIB3YSl M3YyYeHHbIE (OPMYJIBl M METOABI, B TOM YHCIE: IJIOIAIb
MIOBEPXHOCTH THPAMHIbI, TIPHU3MBbI, KOHYCA, MWIMHAPA, TUIOMAIb CHEpHI;
00BEM Ky0a, MPSIMOYTOJIBHOTO Mapajuiefieluea, MTUPaMHIbI, TPH3MBI,
IWIMHIPA, KOHycCa, Iapa; yMEHHE HaXOAWTh OTHOIIEHHEe OO0OBEMOB

oJ00HBIX pUryp

12

YMeHue onepupoBaTh MOHATUAMU: NPAMOYTOJIbHAS CHCTEMA KOOPJMHAT,
BEKTOp, KOOPAMHATHI TOYKH, KOOpPAMHATHI BEKTOpa, CyMMa BEKTOPOB,
IPOM3BEJCHUE BEKTOpa Ha YHUCJIO, Pa3JIO)KEHUE BEKTOpa o Oasucy,
CKaJSIPHOE TPOU3BENECHHE, BEKTOPHOE IPOU3BEICHHE, YrOl MEXKIY
BEKTOPAMU; YMEHUE UCIOJIb30BATh BEKTOPHBIA U KOOPIUHATHBIA METOJ
JUI  pelIeHHus TEeOMEeTPUYEeCKHX 3a7ad M 3aJad JpYrux ydeOHBIX

MPEeMETOB

13

YMmenue BbIOMpaTh TOAXOASAIIMN METOA [ pelIeHus 3ajayy;
[IOHMMaHUE 3HAYMMOCTH MATEMaTUKUM B W3YyYEHUU IPUPOAHBIX U
OOIIECTBEHHBIX IIPOLIECCOB M  SBJIEHUH; YyMEHHE pPaclno3HaBaTh

IMMPOsABJICHUC 3aKOHOB MATCMATUKHU B HCKYCCTBC, YMCHUC IIPpUBOAUTH




NpUMEPHl  MAaTEMAaTHYECKHUX OTKPBITUA POCCUUCKOM H  MHUPOBOH

MaTeMaTUYECKON HayKH




HEPEYEHD 2JIEMEHTOB COAEPXAHMUS, IIPOBEPAEMbIX HA
EI'D 11O MATEMATUKE

IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUSA

Kon

1 Yucna v BEIYUCICHUS

11 Harypanbsubie u nienbie uncna. [Ipu3Haku JemuMOCTH IEbIX YHCell

19 Paunonansapie yuciaa. OOBIKHOBEHHBIE M JIECSATHUYHBIE JApPOOH, MPOLIEHTHI,
- OECKOHEYHBIE IIEPUOINICCKIE TPOOH

13 ApubdmeTnueckuii KOPEHD HaTypaabHOU CTENEHU. HevicTBus c
' apu(pMeTHIECKUMU KOPHSIMHU HATYPAILHOU CTETIEHU

14 Crenenp ¢ menbiM mokazareieM. CTeNeHb € palMOHATIBHBIM I1OKa3aTeNeM.
' CBoiicTBa cTerneHu

15 CuHyc, KOCHHYC W TaHI€HC YHCIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHUHYC,
' ApKTAaHT'€HC YU CIOBOTO apryMeHTa

1.6 Jlorapum uncna. /lecsiTHUHBIC U HATYpaTbHBIE JIOTaPHUPMBI

JeiicTBuTenpbHBIE YHcla. ApudMETHUECKHE ONEepanuu ¢ JeHCTBUTEIbHBIMU
1.7 gucnamu. [IpuOimxEHHBIC BBIYMUCICHUS, MpaBUIa OKPYIJICHHS, MPUKUIKA WU
OLIEHKa pe3yNbTaTa BBIYMCICHUN

1.8 [IpeoGpa3zoBaHue BeIpaKEHUI

1.9 Komrmnekchbie uncna
2 VYpaBHEHUS U HEPABEHCTBA

2.1 ensie 1 ApoOHO-pallOHATBHBIC YPABHEHUS

2.2 HppannoHanbHbie YpaBHEHUS

2.3 Tpuronomerpuueckue ypaBHEHHUs

24 [TokazaTenbHbIC U JTOTapUPMUIECKUEC YPABHEHUS

2.5 Lenbie 1 ApoOHO-pallMOHATBHBIC HEPABEHCTBA

2.6 WppannoHanbHbIe HEPaBEHCTBA

2.7 [TokazaTesnbHble U JorapupMuUyecKre HEpaBeHCTBA

2.8 TpuroHomerpuyeckrue HepaBEeHCTBA

2.9 CucreMsl 1 COBOKYITHOCTH YPaBHEHHUI 1 HEPABEHCTB

2.10 VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C IapaMeTpaMu
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Matpuna cucTeMsbl JTMHEHHBIX ypaBHEeHUH. OnpenenuTenb MaTpULbI

3 OyHKIMYU U rpaduKu
31 OyHKIWMsA, cr1ocoObl 3ananus ¢yHkuu. ['paduk ¢pyHkuuu. BzaumHo oOpaTHbIE
' ¢byuknun. Yérapie u HeuéTHbie PyHKIMU. [lepuoanueckue GyHKIUN
OO6nacte ompeneneHuss U MHOXeCTBO 3HaueHMH ¢(yHkumu. Hymm ¢dyHKImm.
3. [TpoMexyTKH 3HAKOMOCTOSHCTBA. I[IpOMEXKYTKM MOHOTOHHOCTH (DYHKIUH.
' MaxkcuMyMbl 1 MUHEMYMBl (yHKIMH. Hambosnblnee W HauMeHbIee 3HaYCHHE
(GYHKIIUY Ha TTPOMEXYTKE
33 CrenenHast (yHKIMS C HaTYpaJbHBIM M IIeNBIM IOKazateneMm. E€ cBoiicTBa n
' rpa¢uk. ColicTBa ¥ rpadMK KOpHs N-0i CTENeHU
3.4 Tpuronomerpuueckue QyHKIUHU, UX CBONCTBA U rpapUKU
3.5 [TokazaTenbHas u norapudmudeckas GyHKIIUHA, UX CBONCTBA U TpaduKu
36 Toukn paspbiBa. Acumnrtorel TpadukoB QyHkuuid. CoiicTBa (QyHKIMIM,
' HEMpPEepbIBHBIX HA OTPE3KE
3.7 ITocnemoBaTeabHOCTH, CIIOCOOEI 3aJaHUs 1OCIEN0BATEILHOCTEN
38 Apudpmernueckass u reoMerpuueckas mnporpeccun. @opmyna  CIIOXKHBIX
' MIPOIICHTOB
4 Hayana maTemaTtndeckoro aHammsa
4.1 [TponzBoanas ¢pynkuuu. [IponsBogHbIe dIeMeHTapHBIX (yHKINN
[IpuMeHeHnE MPOM3BOMHOW K HMCCICNOBAHHIO (YHKIUH Ha MOHOTOHHOCTH H
4.2 IKCTpeMyMbl. HaxoxeHne HauOoJbIIero ¥ HAaUMEHbBIEro 3HaYeHUs (YHKIIHU
Ha OTpe3Ke
4.3 [TepBooOpa3znas. MaTerpan
5 MHoxecTBa U JIOTUKa
5.1 MHoxecTBO, onepaluu HaJl MHOXKecTBaMu. /luarpammel Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTD U cTaTHCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomerpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 [IpsiMbIe U TIIOCKOCTH B TPOCTPAHCTBE




7.3 MHororpaHHuKH
7.4 Terna 1 MOBEpXHOCTH BpaIlCHUS
7.5 Koopaunatel 1 BEKTOPHI
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