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MMOACHUTEJIBHAS 3AIIMCKA

Pabouas nmnporpamma  yueOHOro Kypca «Anrebpa U Hauaia
MaTeMaTU4eCKOro aHaiu3a» 0a30BOro ypoBHs i oOywaromwuxcs 10 —11
KJIaccoB  pa3paboraHa Ha ocHOBe dDenepaibHOr0  TOCYAAPCTBEHHOIO
00pa3oBaTeILHOTO CTaHJapTa CpeaHero oOIero oOpa3oBaHUs, C Y4ETOM
COBPEMCHHBIX MHPOBBIX TPEOOBAaHUM, MPEABIBISICMBIX K MaTEMaTHYCCKOMY
o0pa3oBaHWI0, U Tpaauluid poccuickoro oOpazoBanus. Peanuzarus
NporpaMMbl  OOCCIICYMBACT  OBJIAJICHUE  KJIIOYCBBIMH  KOMIICTCHITUSMH,
COCTaBJISIIOIIMMH OCHOBY JUISI CAMOPAa3BHTHS W HEMPEPHIBHOTO 00pa3oBaHMS,
IIEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO W TMO3HABATEIHHOTO Pa3BHTHUS
JUYHOCTH O0YYaIOIUXCHI.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa 1 Hayana MaTeMaTHYECKOTO aHAIM3a» SIBJISICTCS OJTHUM U3
HanboJiee 3HAYMMBIX B MPOTPAMME CTapIIEeH MIKOJbI, MOCKOJBKY, C OJIHOU
CTOPOHBI, OH OOecreynBaeT MHCTPYMEHTAJIbHYIO 0a3y Uil HU3yYeHHsS BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, & C JIPYyroil CTOPOHBI, POPMUPYET JIOTUUECKOE U
a0CTpaKTHOE MBIIICHUE ydYalluxcs Ha YpOBHE, HEOOXOIWMOM ISl OCBOCHHUSA
KypcoB HMH(OpPMATHUKH, OOIIECTBO3HAHUS, UCTOPUH, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydalllMecsl OBJaJE€BalOT YHUBEPCAIbHBIM S3bIKOM COBPEMEHHOM
HAyKH, KOTopas (OpMYIUPYET CBOU JOCTUKEHUSI B MaTeMaTUYECKOH opme.

Kypc anrebpsl n Hayan MareMaTHYECKOrO0 aHAJIW3a 3aKJIA/IbIBAET OCHOBY
JUTSL YCTICIITHOTO OBJIQJICHUSI 3aKOHAMH (DPU3HMKH, XUMHUH, OMOJIOTHUHU, TTOHUMaHUS
OCHOBHBIX TEHJEHIIMA DKOHOMUKH M OOINECTBEHHOW >KH3HU, TIO3BOJIAET
OpPUEHTUPOBATHCS B COBPEMEHHBIX IU(PPOBBIX U KOMITBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO HCMOJIb30BaTh UX B MOBCEJHEBHOM XU3HU. B ToXe BpeMs oBlaJeHue
a0CTpPaKTHBIMU M JIOTUYECKH CTPOTMMH MAaTEMAaTHYECKUMH KOHCTPYKIUSIMU
pa3BUBAET yMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTD
YTBEPKJICHUS, UCTIOJIB30BaTh 0000IICHNE U KOHKPETU3AINI0, a0CTparupoBaHue
U aHaoTHIO, (POpMUPYET KpeaTHBHOE W KPUTHYECKOE MBINUIeHHe. B xome
M3Y4YEHHUs anreOpbl U Havyal MATEMAaTHYECKOro aHalu3a B CTaplIed IIKOJe
yyalivecss TOJIy4aloT HOBBIM  ONBIT  pELIEHUsS MPUKIAJHBIX  3a7ad4,
CaMOCTOSITEJILHOTO  MOCTPOCHUSI ~ MAaTeMaTHYeCKUX  MOJENedl  pealbHbIX
CUTyalluil U UHTEPIIPETALNH MTOJTYUYECHHBIX PEIICHHM, 3HAKOMSTCS C IPUMEpaMHU
MaTeMaTU4YeCKUX 3aKOHOMEPHOCTEH B MpPHUPOJE, HAyKe U B HCKYCCTBE, C
BBIJJAIOIIUMUCS. MATEMAaTUHYECKUMU OTKPBITUSIMUA U UX aBTOPaMHU.



Kypc obnanaer 3HaUUTENbHBIM BOCIUTATEIBHBIM MOTEHI[UATIOM, KOTOPBII
peanusyeTcs Kak 4epe3 yueOHbI MaTrepual, CiocoOCTBYIOMUNA (OPMUPOBAHUIO
HAay4YHOTO MHUPOBO33pPEHHUSI, TaK U 4Yepe3 chenuduKy ydyeOHOH NesITeIbHOCTH,
TpeOyromieit CaMOCTOSITEIbHOCTH, aAKKYpaTHOCTH, MPOAOJKUTETBHON
KOHIIEHTPAIIMM BHUMAHUS U OTBETCTBEHHOCTH 34 MOJIYUYECHHBIN pe3yibTar.

B ocnoBe meronuku oOydeHuss ajreOpe W HayajgaM MaTeMaTU4YeCKOro
aHaJu3a JISKUT JEATeIbHOCTHBINA MPUHIIUI O0YYCHUSI.

Crpyktrypa Kypca «Anrebpa M HadajJla MaTEMaTUYECKOTO aHau3a»
BKJIIOUAET CIICAYIOUIME COJEPKATEIbHO-METOIUUECKUEe JUHUU: «YHucma u
BBIYHUCIICHUS», «DyHKIIMK U TpadUuKn», «Y paBHEHUs U HEpaBeHCTBay, «Hauana
MaTeMaTUYeCKOro aHanmza», «MHOXkecTBa M JOruka». Bce OCHOBHbIE
COAEPKATETbHO-METOAMYECKUE JTUHUM H3Y4YAIOTCAd HA MPOTSHKEHUM JBYX JIET
oOydeHUs B CTapIlei MIKOJIE, €CTEeCTBEHHO JOMOJHSS APYT APyra U MOCTEIIEHHO
HACHIIIAsICh HOBBIMM Te€MaMU U pasnaenamu. JlaHHBIA Kypc SIBISETCSA
WHTETPATUBHBIM, TOCKOJIBKY OOBEAUHSECT B ceOe cojepKaHUE HECKOIbKUX
MaTeMaTHYEeCKUX JUCIMIUIMH: anredpa, TPUTOHOMETPHUS, MaTeMaTHUYeCKUn
aHaJiu3, TEOPUsI MHOXKECTB U Jip. [To Mepe Toro Kak ydamiuecs OBJIaJIeBAIOT BCE
Oonee MIMPOKUM MaTeMaTHUYECKUM afmapaToM, Yy HHUX TIOCIE0BaTEeIbHO
dbopMupyeTcst U COBEpPIICHCTBYETCSI YMEHUE CTPOUTh MATEMATUYECKYIO MOJEIIb
peaNbHON CHUTyalluM, MPUMEHITh 3HAHUS, MOJTY4YEHHBIE B Kypce «Anredpa u
Hayaja MaTE€MAaTHYEeCKOTO aHalih3a», JUIsl PEIIEHUsT CaMOCTOATEIbHO
chOpMyIMPOBAaHHOW MaTEMaTUYECKOW 3aJayd, a 3aTeM HWHTEepPIPETUPOBATH
MOJIYYEHHBIN PE3YJIbTAT.

ConepxartenbHo-MeTOnMYEeCKass  JUHUS  «Yucna W BBIYHCICHUS»
3aBepiaeT (OpPMUPOBAHHME HABBIKOB HMCIIOJIB30BAHMS JEHUCTBUTEIBHBIX UYHCE,
KOTOpoe OBLJI0 HayaTo B OCHOBHOHM mikoyie. B crapmieit mikone ocoboe
BHUMAaHHE YAeNIiIeTcs (POPMUPOBAHUIO MPOUYHBIX BBIYMCIUTEIBHBIX HABBIKOB,
BKJIFOYAIOMMX B  ce0s  WMCHOJB30BaHHWE  PA3IMYHBIX  (OpPM  3aIUCH
JNEUCTBUTEIIBHOTO YUCJA, YMEHUE PALlMOHAJIBHO BBINOJIHATH JACHCTBUS C HUMH,
nenaTh NPUKUIKY, OLUEHUBATh pe3ynbTaT. OOydarommuecss MONy4YaroT HaBBIKU
NpUONMMKEHHBIX ~ BBIUMCICHHWM,  BBITIOJHCHHS ~ JACHCTBHM C  YHCIIAMH,
3aMMCaHHBIMA B CTaHIAApPTHOH (opme, HCMONB30BaHUS MaTeMaTHUYECKUX
KOHCTAHT, OLICHUBAHUSI YHCIIOBBIX BBIPAXKEHUH.

JInnusa «YpaBHEHUSI U HEPABEHCTBA» PEANM3YETCS HA MPOTSIKEHUU BCETO
oOydeHHsI B CTapIiei IIKOJe, MOCKOJBKY B KaXIOM pasfeie MpOorpaMMbl
MPEAYCMOTPEHO  PEIIeHHWE  COOTBETCTBYIOIIMX  3anad.  OOyuaroniuecs
OBJIQJICBAIOT PA3JUYHBIMU METOJAMHU PEUICHUS MENbIX, paluOHAIbHBIX,
UppAIMOHAIBHBIX, MIOKA3aTEIbHBIX, JJOTApUPMUUECKUX U TPUTOHOMETPUUECKHUX



YpaBHEHUI, HEPABEHCTB U UX CUCTEM. [lonydeHHbIE YMEHUS UCHOJIB3YIOTCS MPH
uccinenoBaHud (GYHKIHUI € MOMOIIBIO MPOU3BOJHON, PEUICHUM MNPUKIATHBIX
3aJlad M 3aJ]ad Ha HaXOXKJICHHWE HAauOOJBIINX W HAWMMEHBIINX 3HAYCHUH
dbynkuun. JlaHHas cojaepkaTelibHas JIMHUA BKJIIOYaeT B cels  Takke
dbopMupoBaHue yMEHUN BBIMOJHATH pacu€Thl O Gopmyrnam, mpeoOpa3oBaHuUs
LEJbIX,  palOHAIbHBIX, UPPAlMOHAIIBHBIX U TPUTOHOMETPUUECKUX
BBIpQXKEHUN, a TakKe BBIPAKCHHM, COJEp)KAIUX CTENEeHH U JIorapu(MBbI.
brnaromapst uzydenuto anreOpanyeckoro mMarepuajia MPOUCXOJIUT JajbHEnIee
pa3BUTHE aJTOPUTMUYECKOTO U  aOCTPAKTHOTO MBINUICHUS  yYalluxcs,
(bOopMUPYIOTCS HABBIKK JEYKTUBHBIX PACCYXKJIECHUM, pabOThl C CUMBOJIHLHBIMHU
dbopmamu, nNpeICTaBICHUS 3aKOHOMEPHOCTEW 1 3aBUCUMOCTEN B BUJIC PABEHCTB
U HepaBeHCTB. AnreOpa npeiaraet 3¢ (HeKTUBHbIC HHCTPYMEHTHI JJIsl PEIICHUS
MPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3a7a4, HAIJISIAHO JEMOHCTPUPYET CBOU
BO3MOYKHOCTHU KaK SI3bIKa HAYKHU.

ConepxartenbHo-MeToAMYecKass JUHUS «DyHKIIUU U Tpaduku» TECHO
NEPEIUIeTaeTCd C JAPYTMMHU JIMHUSIMHU Kypca, MOCKOJbKY B KaKOM-TO CMBICIIE
3aa€T TIOCJEIOBATEIIBHOCTh M3Yy4YEHHUS Marepuayia. M3ydeHune CTEeneHHOM,
MOKa3aTeIbHOM, JOTapu(PMUYECKOM U TPUTOHOMETPUYECKMX (YHKIMH, HX
CBOMCTB ¥ TpapuKOB, UCIIOIB30BaHUE (PYHKIIMH JJIs PEIICHHS 3a/1ad U3 APYTHX
y4eOHBIX TIPEAMETOB U PEeaIbHOM KM3HU TECHO CBS3aHO KaK ¢ MAaTEMAaTUUYCCKUM
aHaJM30M, TaK W C pelIeHWeM ypaBHEHUU W HepaBeHCTB. [Ipu 3TOM OoJbIIOE
BHUMaHUE yjaelsieTcs (OpMHPOBAHUIO YMEHHS BbIpaxaTb (QopMmysaaMu
3aBUCHUMOCTH MEXIY PA3JUYHBIMUA BEJIWYMHAMH, HCCIECAOBATH IOJYYECHHBIC
byHKIMHM, CTPOUTH WX Tpaduku. Marepuan STOH CoAEpKATCIBHOW JIMHUU
HalleJICH Ha pPa3BUTUEC YMEHUW W HABBIKOB, I[IO3BOJISIIONIMX BBIPAXKATh
3aBUCHUMOCTH MEXY BEIMYMHAMH B Pa3IUYHON (opMe: aHaTUTHYECKOM,
rpaduyeckoi M CIOBEeCHOW. FEro m3ydeHume CcrmocoOCTBYET pPa3BUTHIO
AITOPUTMUYECKOTO MBITIUICHUS, CIIOCOOHOCTH K 0000IIEHUIO B KOHKPETHU3AIUH,
HMCIOJIb30BAHUIO aHAJIOTHM.

ConepxarenbHas JuHus «Hadana MaTeMaTHYECKOro aHajin3ay MO3BOJISET
CYIIECTBEHHO PAaCIIMPUTh KPYyr KaK MaTeMaTUYECKHX, TaK W MPUKIIATHBIX
3a/1a4, JOCTYIHBIX OOYYalOIIMMCS, Y KOTOPBIX IOSBISETCS BO3MOXKHOCTH
HCCIICIOBATh W CTPOHMTH TpaduKH (YHKIHH, ONpEaeisaTh WX HAUOOJBIIHE H
HaWMCHBIINE 3HAYCHHMS, BRIYUCIATH IUTOMAAU GUTYp U 00BEMBI TE, HAXOIUTh
CKOPOCTH M YCKOPEHUS MPOLECcCoB. /JJaHHas coaepxkarenbHas JIMHUS OTKPHIBACT
HOBBIE BO3MOXXHOCTH MOCTPOCHUS MATEMATHYECKUX MOJICJIEH PeabHbBIX
CUTYyallMii, HAXOXKJACHHS HAWIYYIIETO PELICHUS B MPHUKIAJHBIX, B TOM YHCJE
COIIUATbHO-2KOHOMHYECKHUX, 3aj1ayax. 3HAKOMCTBO c OCHOBaMH



MaTeMaTHYeCKOTO  aHaju3a  CIIOCOOCTBYeT  Pa3BUTHIO  aOCTPaKTHOTO,
(GOopMaTEHO-JIOTHYECKOT0 U KPEaTUBHOTO MBITIUICHUS, (DOPMUPOBAHUIO YMEHUN
pacmo3HaBaTh MPOSBICHUS 3aKOHOB MaTEMaTHKH B Hayke, TEXHUKE W
uckyccte. O0ydarImuecs: Y3HAIOT O BBIJAIOMINXCS PE3yJbTaTax, MOJyYeHHBIX
B XOJI€ Pa3BUTHS MAaTEMATHKHU KaK HAyKH, K UX aBTOpPaX.

CopepxarenpbHO-MeTOANYECKass JIMHUS «MHOXECTBA M JIOTHKa» B
OCHOBHOM  TIOCBSIIIEHA  JJIEMEHTAaM  TEOPHUH  MHOXECTB.  [€OpEeTHKO-
MHOXKECTBCHHBIC IPEJCTABJICHUS IPOHMU3BIBAIOT BECh KYypC IIIKOJBHOU
MaTEMaTUKHA M TpeJIaraloT Haubosee YHUBEPCATbHBIA S3bIK, 00BEIUHSIIONIUN
BCE pas3leibl MaTeMaTUKH W ©€ TPUIOKEHUH, OHHM CBSI3BIBAIOT pAa3HBIC
MaTEMaTUYCCKUE JUCIUIUIMHBI B eauHOoe Iiejoe. I[loaTomy BakHO 1aTh
BO3MOXXHOCTh  IIIKOJIBHUKY TIOHMMAaTh TCOPETUKO-MHOMXECTBEHHBIN  S3BIK
COBPEMCHHOW MAaTEMaTUKH M HCIIOJIb30BaTh €ro JII BBIPAXKCHUS CBOMUX
MBICJIEH.

B kxypce «AnreOpa W Hayaja MaTEMaTHYECKOTO aHAIM3a» MPUCYTCTBYIOT
Tak)K€ OCHOBBI MAaTEMAaTHYECKOTO0 MOJICIUPOBAHUS, KOTOPBIC IPU3BAHBI
chopMHpOBaTh HABBIKM IOCTPOCHHUS  MOJICJICH  pCalbHBIX  CHUTYaIlHH,
UCCJIEIOBAaHUs OATUX MOJelell ¢ TMOoMOIbl0 anmapara aireopsl u
MaTEMaTUYECKOTO aHAIM3a U MHTEPIPETAINH TIOTYUYEHHBIX pe3yabTaToB. Takue
3aJlaHds BIUIETEHBl B KaXJblH M3 pPa3[eioB MPOTPaMMBbI, MOCKOJIbKY BECh
MaTepHall Kypca IUPOKO UCTIONb3YyeTCs I pellieHus MPUKIAIHbIX 3aaa4. [Ipu
pEIIeHUH  pealbHbIX  MPAKTUYECKUX  3aJad  ydalluecs  Pa3BUBAIOT
HAO0JII01aTeTbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, abCTparupoBaThCA,
UCIIONIB30BaTh  AHAJIOTHI0, 0000maTh W KOHKPETHU3UPOBATH MPOOJIEMY.
HesTenbHOCTh TO (POPMUPOBAHHUIO HABBIKOB PEIICHUS MPHUKIAJAHBIX 3a7a4
OpraHu3yeTcsi B IpoIlecce H3y4YeHHUsT BCEX TeM Kypca «Anredpa U Havana
MaTEeMaTUYECKOTO aHATH3a».

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

B yueOGHOM miaHe Ha M3ydeHHE Kypca alreOpbl W Hayal MaTEeMaTHYECKOTO
aHanu3a Ha 0a30BOM YpOBHE OTBOJUTCS 2 yaca B Henelno B 10 kinacce u 3 yaca
B Hememo B 11 kmacce, Bcero 3a jaBa roga oOydeHus — 170 wyacos.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yuciaa v BbIYMCICHUS

Panmonanbbie uncna. OObBIKHOBEHHBIE U IECATUYHBIC IPOOU, TPOLICHTHI,
OECKOHEUHbIE NEpPUOJUYECKHE JpoOu. ApudmeTuyeckue omnepauuu ¢
pallMOHAJIBLHBIMU ~ YWCIaMM, MpeoOpa3oBaHUS  YUCJIOBBIX  BBIPAKCHHI.
[Ipumenenue napoOelt M MPOIEHTOB JUIsl PEIICHUS NPUKIAAHBIX 3ajad U3
PAa3JIMYHBIX OTPACIEH 3HAHUN U PEAIbHOW KU3HMU.

JlelicTBUTENIbHBIE 4YHCTA. PalMOHAIBHBIE W UpPpPAlMOHAIBHBIE YHCIHA.
ApudmeTndyeckue omnepanuu C JIeUCTBUTENIbHBIMU yuciaamMu. [IpubmmkEéHHbIC
BBIYMCIICHUS, TpaBUja OKPYIJEHMS, TMPUKUJIKA U OIEHKAa pe3ysibTaTa
BBIUHCIICHHM.

Cremenp ¢ uensiM mnokazarenem. CrangaptHas Qopma  3amnucu
JEUCTBUTENIPHOTO 4YHCcia. Vcmonb3oBaHuEe MOAXOAsAmed (GOpMbI  3alUCH
JNEUCTBUTENIBHBIX YUCEI JJIsi PEUICHUS] MPAKTUYECKUX 3aJady U MPECTABICHUS
JAHHBIX.

ApudmeTndecknii  KOpeHb  HaTypajdbHOW  cTemeHu. JleWcTBus ¢
apu(PpMETHIECKUMU KOPHSIMU HATYpaJIbHOM CTEICHH.

CuHyc, KOCMHYC M TaHIT€HC YHUCJIOBOIO apryMeHTa. ApKCHUHYC,
apKKOCHHYC, apKTaHT'€HC YHCJIOBOTO apryMEHTa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHBIE MPE0Opa30BaHUSI.

[IpeoOpa3zoBanne  TPUTOHOMETPUYECKUX  BbIpakeHuidl.  OCHOBHBIC
TPUTOHOMETPUUYECKHE (POPMYIIBI.

VYpaBHEeHHE, KOpEeHb ypaBHEHUs. HepaBeHCTBO, pelIEHHE HEpPABEHCTBA.
MeTtox HHTEPBAJIOB.

Peuienure nensix U ApoOHO-pAIIMOHAIBHBIX YPABHEHHUI 1 HEPABEHCTB.

Pemenne nppanoHanbHbIX YPaBHEHUNA U HEPABEHCTB.

Pemenue TpuroHOMeTpUUECKUX YpaBHEHU M.

[IpuMmeHeHne ypaBHEHUMH M HEPABEHCTB K PEUICHHI0 MAaTEMAaTHYECKUX
3a/1a4 ¥ 33724 U3 Pa3IMIHbIX 00JIacTel HAYKU U PEeaTbHOM JKU3HHU.

DOyHKUNM U TPaPUKH

OyHkms, cnocoOsl 3amaHus ¢GyHKuU. ['padux ¢yHkuu. BzanmuO
oOpaTHbIe (PYHKITHH.

O6nacTp onpenesieHus] U MHOKECTBO 3HaueHuM pyHkiuu. Hynu ¢pynkimn.
[TpomexyTKkH 3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (DYHKIUU.



CreneHHas (pyHKIUS ¢ HATYPAJIbHBIM U LEJbIM NoKa3zareneM. E€ cBoiicTBa
u rpaduk. CoiicTBa U rpaduK KOpPHS n-0d CTENEHHU.

TpuroHomerpuyeckass OKPYKHOCTb, ONPEACICHUE TPUTOHOMETPUUYECKUX
(YHKIUH 4MCIIOBOTO apryMEHTAa.

Havana MaTeMaTH4eCKOro aHAIM3a

IlocnenoBaTenbHOCTH, CIOCOOBI  3aJaHus  IIOCJICOBATEILHOCTEH.
MOHOTOHHBIE MOCIEA0BATEIBHOCTH.

Apudmernyeckas U TeOMETpUYECKas  MPOrpeccud.  beckoHeyHo
yObIBaroias reomerpuueckas nporpeccus. Cymma OeCKOHEUHO YObIBaIOIIEH
reOMETPUUECKON nporpeccuu. Popmyiia CIOKHBIX TPOLEHTOB. Vcnonb30BaHne
IPOTPECCUN JJISl PELIEHUS PEATIbHBIX 3a7a4 MPUKIAJHOTO XapaKTepa.

MHosxecTBa U JIOTMKA

MHoOk€eCcTBO, onepanuu HaJl MHOKeCcTBaMu. J[uarpammsl Ditiiepa—BeHHa.
[IpuMeHeHnE TEOPETUKO-MHOKECTBEHHOI'O armapara JJisl ONMUMCaHMs peaibHbIX
IPOLIECCOB U SIBJICHUH, MPU PEIICHUH 33/1a4 U3 IPYTUX YUYEOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIeICTBUE, JOKA3ATEIbCTBO.

11 KIJACC

Yucia 1 BBIYMCICHUSA

HarypanbHbie u nienbie yncna. [Ipu3Haky 1eIuMOCTH LEJbIX YHCEIL.

Crenens ¢ palmoHaIbHBIM NOKa3aTeaeM. CBOMCTBA CTEIICHH.

Jlorapudwm uncna. JleciTHUHbIE U HATYpaIbHbIE JOTAPU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeobpazoBaHue BBIPAXKCHHM, COJIEPKAITUX JTOTaApUPMBI.

[IpeoGpa3zoBanre BBIpaKECHHM, COIEP)KALIUX CTEIEHH C pallMOHAIbHBIM
MIOKa3aTeNeM.

[Iprmepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3aTenpHbIC YPABHEHHS M HEPABEHCTBA.

Jlorapudmudeckue ypaBHEHHUS U HEPABEHCTBA.

Cuctembl JMHEWHBIX YypaBHEHUW. PelleHne mnOpuKIagHBIX 3adad ¢
IIOMOIIBIO CHCTEMBI JIMHEVUHBIX YPaBHECHHUM.

CucTtemMbl 1 COBOKYITHOCTH PallMOHAIbHBIX YPABHEHUI 1 HEPABEHCTB.

[IpumeHeHne  ypaBHEHHM, CHCTEM UM HEPABEHCTB K  PEIICHUIO
MaTeMaTH4eCKUX 3aJad M 3ajlad W3 Pa3judHbIX 00JIacTell HaAyKh U peasibHOU
KU3HU.

DyHKUNM U TPAPUKH



Oyukius. Ilepuoguueckue ¢GyHkuuu. I[IpoMeXyTKM MOHOTOHHOCTHU
¢yHkuuu. Makcumymbl 1 MUHUMYMBI GyHKuuud. Hanbonpiiee 1 HauMeHblIee
3HaueHuEe (PYHKIMH HA IPOMEXKYTKE.

Tpuronomerpuueckue QyHKIHMH, UX CBOICTBA U TpadUKH.

[loka3arenbHas u JorapupmMuyeckast PyHKIUU, UX CBOMCTBA U IpaduKu.

Ucnonb3oBanue rpadukoB (QYHKOUN A1 pElIeHUs YpaBHEHUH U
JIMHENHBIX CUCTEM.

Ucnonb3oBanue rpaduxoB (GyHKUMNA JUIsl UCCIENOBAaHUS MPOLIECCOB U
3aBUCUMOCTEH, KOTOPbIE BO3HUKAIOT MPH PEIICHUU 3a7ad U3 JPYruX Y4eOHbBIX
IPEAMETOB U PEATBHOM KU3HHU.

Havana MaTeMaTH4eCKOro aHaJIM3a

HenpepoiBHble ¢pyHKIMKA. MeTo1 UHTEPBAIOB JJisl PEIICHHS] HEPABEHCTB.

[IpousBoanass ¢yukuuu. [eomerpuueckuii u  (QU3MYECKUN CMBICI
MIPOU3BOIHOM.

[IpousBoanbie  3nemMeHTapHbIX  GyHKUMA. DOpMysnbl  HaXOXKIEHUSA
IPOU3BOJIHON CyMMBI, TPOU3BECHUS U YACTHOTO (DYHKIIHIA.

[IpumeHenne Npou3BOIHON K HcCle0BaHUIO (YHKIMNA HA MOHOTOHHOCTb
U d3KcTpeMyMbl. HaxoxneHue HauOOJbIIET0 M HAUMEHBIIErOo 3HAYCHUS
(YHKIIMM Ha OTpE3KE.

[IpumeHeHne NPOU3BOAHOW I HAXOXKICHWS HAWIy4llIero pEIICHHs B
NOPUKJIAJHBIX 33jadax, I OINPEJENIeHHs CKOPOCTH IIPOLEcca, 3aJaHHOro
dbopmymoit niam rpadgukom.

[TepBooOpa3znas. Tabnauia mepBooOpa3HBIX.

WNurterpan, ero reoMeTpudecKuid M (PU3MUECKUN CMBICI. BpraucieHue
MHTErpasa 1o bopmyie Hrrorona—JletiOHuia.



IINTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne yueOHOTO mnpeaMera «MaremaTuka» ITOJDKHO OOECreyuBaTh
JOCTH)KEHUE Ha YpPOBHE CpeAaHero oOmero oOpa3oBaHUsl —CIEAYIOIINX
JUYHOCTHBIX,  METAlpeJMETHBIX W  MNPEAMETHBIX  00pa30BaTECIBHBIX
pE3yJIbTAaTOB:

JIMUHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHMSI TPOTPaMMbl Y4eOHOTO TMpeameTa
«MaTremaTuKa» XapakTepHU3yrOTCs:

I'paxxnaHckoe BOCIUTaHHUE:

c(hOPMUPOBAHHOCTBIO TPAXKIAHCKOW TMO3UIMU  OOydarlierocs Kak
AKTUBHOTO W OTBETCTBEHHOTO WJICHA POCCHUUCKOTO OOIIEeCTBa, MPE/ICTaBICHUEM
0 MaTeMaTH4YEeCKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD,
SBJICHUH, MPOIEAYp TPaKJaHCKOTo oOmiecTBa (BbIOOPHI, OMPOCHl M TIp.),
yMEHUEM B3aUMOJICHCTBOBATh C COIMAILHBIMA MHCTUTYTAMH B COOTBETCTBUH C
X QYHKIHMSIMU U Ha3HAYEHUEM.

[TarproTyeckoe BOCIIUTAHUE:

c(hOPMUPOBAHHOCTBIO  POCCHMCKONH  TPaKIAHCKOH  UIECHTUYHOCTH,
YBOKEHUS K MPOIUJIOMY U HACTOSIIEMY POCCUHCKON MaTeMaTHUKH, lIEHHOCTHBIM
OTHOIIIEHWEM K JIOCTH)KEHUSIM POCCUHUCKHUX MaTeMaTUKOB M POCCHIMCKOU
MaTeMaTUYE€CKOM WIKOJIbI, K HCIOJb30BAHUIO ATUX JOCTHIKCHUH B JPYTrUX
HayKax, TEXHOJIOTHAX, chepax SIKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCITUTAHUSA:

OCO3HAaHHUEM JTYXOBHBIX HEHHOCTEN POCCUHCKOTO HapoJa;
c(hOpMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS, OSTUYECKOTO IOBEACHUSA,
CBSI3aHHOTO C MPAKTHYECKUM TPUMEHEHHUEM JIOCTH)KECHUM HAyKu W
NEATEIbHOCThIO YYEHOTO; OCO3HAHMEM JIMYHOTO BKJIajJa B IIOCTPOCHUE
YCTOMYHBOTO OyAyIIEro.

DCTETUUECKOE BOCIIUTAHHUE:

ACTETUYECKUM OTHOIIECHHUEM K MHUPY, BKIIIOYas SCTETUKY MaTeMaTUUYECKUX

3aKOHOMEPHOCTEH, O00BEKTOB, 3a1ad4, pelIeHunn, pacCyXJICHUN;
BOCIPUMMYHUBOCTBI0 K MAaT€MaTUYECKUM acClleKTaM pAa3jJW4yHbIX BHUJOB
HCKYCCTBa.

dusnyeckoe BOCIIUTAHUE:
c(hopMHUPOBAaHHOCTHIO YMEHHUSI TPUMEHSATH MaTeMaTHYCCKHUE 3HAHUS B
HHTEpecax 3JI0pOBOro H 0Oe3omacHOro oOpas3a JKHU3HHU, OTBETCTBEHHOIO



OTHOLIEHUS] K CBOEMY 3/I0POBbIO (30pOBOE MHTAaHHUE, COATAHCHPOBAHHBIM
PEXUM 3aHATUNA U OTAbIXA, pETyJsipHas Ppu3nyeckas aKTUBHOCTH); (GU3HMUECKOrO
COBEPIIEHCTBOBAHUA, npu 3aHSTHIX CHIOPTUBHO-03/I0POBUTEIBHOM
JESITEIbHOCTBIO.

TpynoBoe BoCIIUTaHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM LIEHHOCTH TPYAOJIO0US; MHTEPECOM K
paznuuHbIM  cPepaM  Npo(ecCUOHANBHOW  JIE€SITEbHOCTH, CBSI3AHHBIM  C
MaTEMaTUKON U €€ MPUIOKEHUSIMU, YMEHUEM COBEPIIATh OCO3HAHHBIN BBHIOOP
Oynyueid mnpodeccud M pPearn30BbIBATH COOCTBEHHBIC >KU3HEHHBIC IUIAHBI;
TOTOBHOCTBIO M CIOCOOHOCTBIO K MAaTeMAaTUYECKOMY OOpa30BaHUIO MU
caM000pa30BaHUI0 Ha MPOTSKEHUU BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PELICHUHU MPAKTUYECKUX 3a7a4 MATEMATUYECKON HAIPaBICHHOCTH.

DKOJIOrMYecKOoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTBIO IKOJIOTMUECKOW KYJIbTYPhl, TOHUMAHUEM BIUSHUS
COLIMAJIbHO-DKOHOMHMYECKUX  MPOLIECCOB Ha  COCTOSIHME TMPUPOJHON U
COLMANBbHON Cpe/bl, OCO3HAHHWEM TIJ00AJBHOIO XapakTepa HKOJOTHYECKUX
npoOsieM; OpHEHTaluMeld Ha TMpPUMEHEHHE MaTEeMaTU4YEeCKUX 3HAHUM s
peleHus 3aa4d B 00JacTU OKpYXarolled cpefbl, MIaHUPOBaHUS MOCTYIKOB U
OLICHKHU MX BO3MOJKHBIX ITOCJIEICTBUI I OKPYKAIOIIEH CPEbl.

IleHHOCTH HAYYHOr'O O3HAHUS:

c(OpMUPOBAHHOCTHIO MHUPOBO33pEHU, COOTBETCTBYIOILErO
COBPEMEHHOMY YPOBHIO DAa3BUTHUS HAayKM U OOILIECTBEHHOW NPaKTHUKH,
IOHUMaHUEM MaTeMaTUYECKON HayKH KakK cpepbl UeI0BEYECKOM 1eATeIbHOCTH,
ATAloOB €€ pa3BUTHUSA M 3HAYMMOCTH JUIS PA3BUTUS LMBUIIM3ALMH; OBJIAJCHUEM
A3BIKOM MAaTEMaTHUKNA U MAaTEMAaTHUYECKON KYJIbTYypOH KaK CPEICTBOM ITO3HAHMSI
MHUpPA; TOTOBHOCTBIO OCYLIECTBIISITh IPOECKTHYKD W  HMCCIIEIOBATEIBCKYIO
NEeATENbHOCTh NHAUBUYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE Pe3yIbTaThl OCBOCHUS MPOTPAMMBI Y4€OHOTO MpeaMETa
«MareMaTuka XapaKTepU3yrTCs OBIIaJICHUEM YHHUBEPCATbHBIMHU
NO3HABAMENbHBIMU  OCLCMBUIMUY, VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0eUCmBUAMU, YHUBEPCAIbHBIMU Pe2YIAMUSHBIMU OeUCEUIMU.

1) Vuusepcanvuvie noznaeamenvuvie Oeticmsus, 0bOecnevyU8arOm
Gopmuposarue 6a308bIX KOZHUMUBHBIX NPOYECCcOo8 00yyaowuxcs (oceoeHue
Memo008  NO3HAHUSL — OKPYMCanowe2o  Mupda; NpUMEHeHue  J02UYEeCKUX,
uccne008amebCKux onepayuli, ymeHuil pabomamso ¢ ungopmayueti).



ba3oBrle nornueckue NevcTBUA:

BBISIBJISITH u XapaKTepru30BaTh CYIIIECTBCHHBIE PU3HAKA
MaTeMaTHIECKUX O0BEKTOB, TIOHATHIA, OTHOIIEHUN MEXIY TOHIATHIMU;
bopMynupoBaTh OTIpeIeTICHHSI MOHSTHH; YCTaHABJIMBATh
CYILIECTBEHHBIN MPU3HAK KIacCU(PUKAIIMU, OCHOBAHUS JJII 0000IICHUS
Y CPaBHCHMS, KPUTEPUU ITPOBOIUMOTO aHAIN3a;

BOCIIPUHHMATh, (POPMYIHpPOBaTH W TPEOOPA3OBBIBATH CYXKIACHUS:
YTBEPJUTEIbHBIC U OTPHIIATEIbHBIC, €AUHUYHBIC, YAaCTHBIC M O0OIIHE;
YCIIOBHBIE;

BBISBJIATh ~ MAaTEMaTHYECKHE  3aKOHOMEPHOCTH, B3aWMOCBS3H U
NpOTUBOpeUrsi B (pakTax, JaHHBIX, HAOIIOJACHHUSAX W YTBEPKICHUSX;
npenjaratb  KPUTEPUM  JUISL  BBIABICHHS  3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNL;

JIeaTh BBIBOJIBI C HCIIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JICTYKTUBHBIX U
WHAYKTHBHBIX YMO3aKIIIOUCHNUH, YMO3aKIIOUECHUH 110 aHAJIOTHH;
NPOBOJIUTh  CaMOCTOSATENBHO  JIOKA3aTEIhCTBA  MATEMATHUECKUX
yTBEpXKJIEeHUH  (MpssMble W OT  MNPOTHBHOTO),  BBICTPaMBaTh
aprymMeHTaIuIo, OPUBOJIUTH  TNPUMEPHl M KOHTPIPUMEPHI;
000CHOBBIBaTh COOCTBEHHBIE CY>KJE€HUS U BBIBOJIBL;

BBIOMpATh Croco0 perieHus ydeOHoOW 3amadyu (CpaBHUBATh HECKOJIBKO
BapUaHTOB pEIlIeHUs, BbIOMpaTh Haubosee MOAXONAIUNA C Yy4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBrle nccienoBaTenbCKUe IEUCTBU:

UCIIOJb30BaTh  BOIPOCHl  KAK  HCCIEAOBATEIbCKMM  MHCTPYMEHT
no3HaHus; GOPMYIUPOBATh BOMPOCH], (HUKCUPYIOIIHNE MPOTUBOPEUUE,
npo0sieMy, yCTaHABIMBATh UICKOMOE M JIaHHOE, (HOPMHUPOBAThH THIIOTE3Y,
apryMEHTHUPOBATh CBOIO MMO3ULINIO0, MHEHHE;

IIPOBOAUTH  CAMOCTOATENBHO  CIUIAHUPOBAHHBIM  JKCIIEPHUMEHT,
UCCJICIOBAHNE 110 YCTAHOBICHHUIO OCOOEHHOCTEH MaTeMaTHYECKOTO
o0BeKTa, SBICHUS, TMPOIECCA, BBIIBICHUIO 3aBUCHUMOCTEH MEXKIY
00BEKTaMH, SBICHUSIMH, POIIECCAMU;

caMoCTOATeNbHO  (opmynupoBaTh 000OIIEHUS ¥ BBIBOABI  TIO
pe3ynbTaTaM MPOBEAEHHOTO HAOIOJCHUS, WCCICIOBAaHUS, OIEHUBATH
JI0OCTOBEPHOCTH MOTYUYEHHBIX PE3YIHTATOB, BEIBOJOB M 0000IIECHUH;
MIPOTHO3UPOBATh BO3MOXHOE Pa3BUTHE MPOLECCA, & TAKKE BbIJIBUTaTh
MPEIIOI0KEHUS O €T0 Pa3BUTUU B HOBBIX YCJIOBUSX.

Paborta ¢ undopmanmeii:



BBISBJIATH A€(PUUUTH HTHPOPMALIMH, TaHHBIX, HEOOXOAUMBIX JJI1 OTBETA
Ha BOIIPOC U JJIsl PELICHUS 3a/1a4u;

BbIOMpaTh MH(MOpPMAIMIO W3 HUCTOYHUKOB  PA3NMYHBIX  THUIIOB,
AHAJIM3UPOBATb, CUCTEMATU3UPOBATH 17§ UHTEPIPETUPOBATH
UH(GOPMAIIMIO PA3IMYHBIX BUAOB U (POPM IpeICTaBICHUS;
CTPYKTYpHpPOBaTh HHGMOpPMAIUIO, MPEACTaBIATH €€ B Ppa3IUYHBIX
dopMax, WILTIOCTPUPOBATH TpadUUECKU;

OLICHMBATh  HAAEKHOCTH  MHPOPMALMM MO  CAMOCTOSITENIBHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

2) Vuueepcanvnvie KoOMMyHukamueHuwle Oelicmsus, 0Oecnevyusarom
chopMuUpoB8aHHOCMb COYUANLHBIX HABLIKOE 00YUAOUUXCAL.
O6mienue:

BOCIPUHMMAaTh W (OPMYJIMPOBATh CYXKJICHHS B COOTBETCTBHH C
YCIIOBUSMH M IIEJISIMH OOIICHMS; SICHO, TOYHO, I'PAaMOTHO BBIpa)KaTh
CBOIO TOYKY 3pCHHS B YCTHBIX M NHCBMEHHBIX TEKCTax, JaBaTh
MOSICHCHHS TI0 XOAY PCIICHHS 3a/1aud, KOMMCHTHPOBATH TOJYYCHHBIN
pe3yJIbTar;

B XoJie OOCYXICHHUS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIaeMoi
TEMbI, TTPOOJIEMBI, pelIaeMOl 3a/auu, BbICKA3bIBATh MJICH, HAIICIICHHBIC
Ha TOMCK PECIICHHS; COIMOCTABIISITH CBOU CYXKICHHUSA C CYXICHHSIMHU
JAPYTMX YYaCTHUKOB JIMaJiora, OOHApY)KMBaTh Pas3IMYUe W CXOJICTBO
NO3UIMH; B KOPpPEKTHOW ¢opme (HOpMYJIHpPOBaTh PAa3HOIIACHS, CBOU
BO3PaKCHHS;

NPEJCTaBIATh  PE3YNbTaThl  PEIICHHUS  3aJa4d, OKCIICPUMCHTA,
UCCJICIOBAHUs, TIPOCKTa; CAMOCTOATENHHO  BbIOMpaTh  (opmar
BBICTYIUICHUS ¢ Y4&TOM 3ajgad Ipe3cHTallMd W  O0COOCHHOCTCH
ayJIUTOPHH.

CoTpyIHUYECTBO:

NOHMMATh W  HUCIHOJB30BaTh  MNPEUMYIIECTBA  KOMaHAHOM H
UHANBUAYaTbHON paOOThl MPU PEIICHUH y4eOHBIX 3a/1ad; MPUHUMATh
HeJdb COBMECTHOW  JEATENIbHOCTH, IUIAHUPOBATh  OPraHU3ALNIO
COBMECTHOU pPabOThl, paclpenesiaTb BUABI pPadOT, JOTOBAPUBATHCA,
o0CcyXaaTh TMpOIECC H pe3yabrar paboThl; 0000maTh MHEHUS
HECKOJbKHX JIFOICH;

y4acTBOBAaTh B TPYMIOBEIX (opmax paboThl (0OCYyX)aeHUs, OOMEH
MHEHHUI, «MO3TOBbIE€ IITYPMbI» W HHBIE); BBINOJIHATH CBOK YacCTh
paboThl M KOOPAMHUPOBATH CBOMU JCHCTBUS C JPYrUMHU UJIEHAMH



3)

KOMaH/Ibl; OLEHMUBATh Kaue€CTBO CBOET0 BKJAJa B OOLIMH HPOAYKT IO
KpUTEPUSIM, CHOPMYIUPOBAHHBIM YYaCTHUKAMU B3aUMOJIEUCTBHUSI.
Vuueepcanvnvie  pecynamuenwvie  Oeiicmeus,  obecneuusarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOE TUYHOCHIU.
Camoopranuzanus:

COCTaBIIATh IUJIaH, QITOPUTM pELIEHUs 3aJaud, BBIOMpPATh CroOco0

pelieHusl ¢ y4€TOM MMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEM,
apryMeHTHUpPOBAaTh M KOPPEKTUPOBATH BAPUAHTHI PEIICHHN ¢ y4ETOM HOBOW
uH(pOpMaIIIH.

CaMOKOHTPOJIb:

BJIAJIETh HAaBBIKAMHM TI03HABATEIBHOM pe(dIeKCUH Kak OCO3HAHUs
COBEpILIAEMBIX  JIEUCTBUM W  MBICIUTEIBHBIX  MPOILECCOB, UX
pE3yNbTATOB; BIAAETh CHOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJIS
npoliecca U pe3ysibTaTa pelIeHUs] MaTeMaTUYeCKOM 3a/1a4H;

NPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPU PEHICHUU
3a7]a4i, BHOCHUTH KOPPEKTHUBBI B JEITEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENbCTB,  JAHHBIX, HAWJIEHHBIX  ONIMOOK,  BBISBICHHBIX
TPYAHOCTEN;

OLICHMBATh COOTBETCTBUE pE3yJIbTaTa IIEJIM U YCIOBHUSM, OOBSICHSTH
NPUYHMHBI JOCTUKEHHS WU HETOCTUKEHHUS PE3YJIBTATOB JEATEIbHOCTH,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATBI

OcBoeHne ydeOHOro Kypca «AnreOpa W Hadala MaTeMaTHYEeCKOTO
aHaJgu3a» Ha YPOBHE CPEIHEro oO0Iero oopa3oBaHUs TOJDKHO OOeCIeunBaTh
JTOCTH)KCHUE CIICTYIOIINX MPEAMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB:

10 KITIACC

Yucja ¥ BLIYUCTIEHUS

OnepupoBaTh TOHATUAMHU: paAlMOHAIBLHOE U JEUCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAS M JICCATUYHAS IPOOH, MPOIICHTHI.

BeimmonHsaTe  apudmeTHueckue — omepaldi € pallMOHAIBHBIMU |
JNICUCTBUTEIBHBIMHU YHCIJIAMU.

BoinonuaTe  npuOAMKEHHBIE  BBIUMCICHUS,  HUCIOJB3YyS  IpaBuja
OKpYTJICHUS, JI€JIaTh TPUKUAKY U OLICHKY PE3yJIbTaTa BEIYMCICHUMN.



OnepupoBaTh TOHATHAMU: CTETICHb C IEIBIM ITOKa3aTelieM; CTaHAapTHas
dopma 3amucu JACWCTBUTENHHOTO YHCIA, KOPEHb HATYpaJbHON CTENEHU;
UCITIOJIB30BaTh TOIXOANTYI0 (OPMY 3alUCU JCUCTBUTEIBHBIX YHCEN IS
pEIICHMS TIPAKTHYECKUX 3a/1a9 U TIPEICTABICHUS JaHHBIX.

OnepupoBaTh MOHATHSIMH: CHHYC, KOCHHYC M TaHTCHC MPOW3BOJIHHOTO
yriia; WCIOJb30BaTh 3alUCh MPOU3BOJIBHOTO yria uepe3 oOpaTHbIE
TPUTOHOMETPUYCCKHUE (DYHKITHH.

YpaBHEHUS ¥ HEPABEHCTBA

OnepupoBaTh MOHATUSAMHU: TOXKJIECTBO, YPAaBHCHHE, HEPaBEHCTBO; IIENOE,
panroHaNbHOE, UppaIoHaTbHOE ypaBHEHHUE, HEPaBEHCTBO;
TPUTOHOMETPUYICCKOE YPABHCHHCE;

BbImostHATE MpeoOpa3oBaHUs TPUTOHOMETPUUICCKUX BBIPAKEHUH U PEIIaTh
TPUTOHOMETPUYCCKHUE YPABHCHHUS.

BeImostHATE TipeoOpa3oBaHus 1EIbIX, PAIIMOHATBHBIX U UPPAIIMOHATBHBIX
BBIDOKEHUW W pEIIaTh OCHOBHBIC THIIBI IICJIBIX, PAIlMOHAJBHBIX W
UppalMOHAIBHBIX YPAaBHCHUN U HEPABEHCTB.

[TpuMeHAT, ypaBHCHHS W HEPABEHCTBA JUIS PEIICHUS MaTeMAaTHYECKHX
3a/lay ¥ 3a7a4 U3 pa3IMuHbIX 00JIacTel HAYKU U PEeabHOM JKU3HHU.

MopenupoBaTh peajbHblE CHTYalldd Ha S3BIKE aireOpbl, COCTaBIATH
BBIpQXKEHUS, YpPaBHEHHUs, HEPABEHCTBA 110 YCIOBUIO 3aJlayd, HCCIEeNI0BaTh
MOCTPOCHHBIE MOJIENIN C UCIIOJIb30BAaHUEM arlapara ajareopsbl.

DOyHKUUH U TPaPUKH

OnepupoBaTh TMOHATHAMHU: (PYHKIHS, CHOCOOBI 3ajaHus (YHKIIHH,
00JIacTh OMpEeNeNICHUs] U MHOXECTBO 3HA4YeHUH (PyHKIMH, Tpaduk (QYHKIUHU,
B3aMMHO 0OpaTHbIe ()YHKITHH.

OnepupoBaTh TOHATHSAMHU: YETHOCTh M HEUYETHOCTh (YHKIMH, HYIU
(GYHKITUHU, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA.

Hcnonb3oBaTh rpaduiku HyHKIUMA 715 PEIICHUST YpaBHEHU.

Ctrpoutrb W uuTaTh TpaduKu IJHUHEHHOW (QYHKIUU, KBaJAPATUIHOU
(GyHKIIUHU, CTENIEHHON (DYHKITUH C IIEJIBIM TTOKa3aTesIeM.

Ucnonb3oBate Tpaduku GyHKIMA 711 UCCIENOBAHMS TPOIECCOB H
3aBUCUMOCTEH MPU PEIICHUHN 33424 U3 IPYTUX YUYSOHBIX TPEIMETOB U PEaATbHON
KU3HU; BRIpAXXaTh (OPMYIIaMH 3aBUCHUMOCTH MEXKTY BETUIHHAMH.

Hauajsa MaTeMaTH4eCKOr0 aHAJIN3a

OnepupoBaTh MOHITHSIMH: TOCIEAOBATEIBHOCTh, apupMeThdecKas u
reOMETPUIECKask MPOTPECCHUHU.

OnepupoBaTh TOHITHAMHU: OCECKOHEYHO YOBIBaIOIIasi TeOMETpHYecKas
nporpeccusi, cymma 0€CKOHEYHO yOBIBAIOIIEH reOMETPUUYECKOM MPOTrpeCcCuu.



3aiaBaTh MOCIEA0BATEILHOCTH PA3IUYHBIMU CIIOCOOAMU.

Hcnonp3oBaTh CBOMCTBA MOCJIEIOBATEIBHOCTEM UM MPOTPECCUUA IS
pELIeHUs peallbHbIX 3aJa4 MPUKIATHOTO XapaKTepa.

MHoxkecTBa M JIOTHUKA

OnepupoBaTh MOHATUSIMU: MHOKECTBO, OTIEPALIUH HAJL MHOKECTBAMMU.

Hcnonb3oBaTh TEOPETUKO-MHOMXKECTBEHHBIM ammapar JJjisl  ONMMCAHUS
peanbHBIX TMPOIECCOB U SIBJICHUM, MPHU PEUICHUM 3aJa4 W3 JPYTUX Y4eOHBIX
PEIMETOB.

OnepupoBaTh  MNOHATUSIMU:  ONPEACICHHE, TEOpPEMa,  CIEACTBHUE,
JI0KA3aTeNIbCTRO.

11 KJIACC

Yucia v BbIYMCICHUS

OnepupoBaTh TOHATHSIMHU: HATypajdbHOE, LIEJI0€ YHUCIIO; HCIOJIb30BaTh
NpPU3HAKK JICJIMMOCTH IIE€JIBIX YHCEJN, pa3joKEHUE 4YUCla Ha MPOCThIC
MHOKUTEJIH JIJIsI PEIICHUS 3a/1a4.

OrniepupoBaTh MOHATHEM: CTENEHb C PALIMOHAIBHBIM MOKA3aTEIEM.

OnepupoBaTh NOHIATUSIMU: JTOTapudM YKCIIa, TECATUYHBIE U HATYPaJIbHbBIE
Jorapu@mel.

YpaBHeHUs U HEPABEHCTBA

[IpumensTh CBOWCTBA CTEMEHW Mg MpeoOpa3oBaHMs BbIPAKEHUIA;
ONEPUPOBATh MOHATUSIMU: IOKA3aTEIbHOE YPAaBHEHUE U HEPABEHCTBO; pPEIIATh
OCHOBHBIE THUIIbI IIOKA3aTEJIbHBIX YPABHCHUN U HEPABEHCTB.

BreimonHaTe npeoOpa3oBaHUs BBIPAKEHUM, COAEpkKAIIMX JIOrapudmbi;
OTEepUPOBATh MOHATUSMU: JOTapu(PMUUECKOE YpaBHEHHWE W HEPABEHCTBO;
pelIaTb OCHOBHBIE THUIIBI JIOTAPU(PMUYECKUX YPaBHEHUN U HEPABEHCTB.

Haxonuts pemenns npocTeUnX TPUrOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUAMU: CUCTEMA JIMHEHHBIX YPABHEHUM U €€ pEIICHHUE;
HCIOJIb30BATh CUCTEMY JIMHEWHBIX YPAaBHEHHMMU Ul PELICHHUS NPAKTHYECKHUX
3a7a4.

Haxogute  pemeHuss  OpOCTEHMIIMX  CUCTEM M COBOKYIHOCTEU
palMOHANBHBIX YPABHEHUN U HEPABEHCTB.

MogenupoBaTh peaibHble CUTyalldd Ha S3bIKE aireOpbl, COCTABISThH
BBIPQKCHUS, YPABHEHHUs, HEPABEHCTBA M CHUCTEMbl IO YCIOBHUIO 33/a4H,
HCCIIEIOBATh MOCTPOCHHBIE MOJIENIU C UCMOJIb30BaHUEM anmnapara anreOpsl.

DyHKUNH U TPaPUKH



OnepupoBaTh MOHATHAMU: TNepuoaudeckas (YHKUHS, MPOMEKYTKU
MOHOTOHHOCTH ()YHKIIMHM, TOYKH OJKCTpeMyMmMa (YHKIUM, HauOousblliee MU
HaMMeEHblIee 3HAaYeHUs (YHKUUM HA IPOMEKYTKE; HUCIOJIb30BaTh HMX IS
UCCle10BaHus PYHKIUH, 3aJJaHHOU rpauKoM.

OnepupoBaTh NOHATUIMU: TPapUKHU OKA3ATEIBHOM, JOrapupMUIECcKon U
TPUTOHOMETpUYECKUX (QYHKUUN; U300pakaTh UX HA KOOPAMHATHON IMIOCKOCTH
Y UCIOJIb30BaTh JJIsl PEIICHUs] YpPaBHEHU U HEPABEHCTB.

N300paxkaTb Ha KOOPAMHATHOW IUIOCKOCTH TpadUKH  JTUHEHWHBIX
YPaBHEHHI U UCTIONB30BATh UX JJIS PEIICHUS] CUCTEMbI TUHEHHBIX YPaBHEHUIA.

Ucnonb3oBath rpaduiku GyHKUMA 71 HUCCIENOBaHUSA IMPOLIECCOB U
3aBUCUMOCTEN U3 IPYTUX y4EOHBIX AUCIHUIIIHH.

Havana maTeMaTH4ecKOro aHaJIu3a

OnepupoBaTh TMOHATHSMHU: HENpepbIBHAsS  (PYHKIMS; MPOU3BOIHAS
(GYHKIIMHU; UCTIONB30BATh TEOMETPUUYECKUIA U (PU3UYECKUI CMBICI TPOU3BOIHON
JUTSL peLIeHUs 3a1a4.

HaxomuTe  mpousBOJHBIE  3JEMEHTApHbIX  (YHKIMHA,  BBIYUCIATH
IPOU3BOJIHBIE CYMMBbI, TPOU3BEACHUS, YACTHOTO (DYHKIIMIA.

Hcnonp30BaTh  NPOU3BOAHYIO JUIsl  UCCIENOBaHWs  (QYHKIMU  Ha
MOHOTOHHOCTb W JKCTPEMYMBI, IPHUMEHATh pE3yJbTaTbl HCCICAOBAHUSA K
IOCTPOEHUIO I'pahUKOB.

Hcrnonp30BaTh MPOU3BOAHYIO JUIS HAXOXKACHUS HAWIyYIIEro pEUICHUS B
IPUKJIAIHBIX, B TOM YHCJIE COLMAIIBHO-D)KOHOMUYECKHUX, 3a1a9ax.

OneprpoBaTh NOHATUSAMU: TepBoOOpa3Hasi M UHTErpall; IOHUMATh
rCOMETPUYCCKUN U (PU3NUECKUN CMBICT HHTETpaa.

Haxonuth mnepBooOpaszHble  3JI€MEHTApHBIX  (QYHKIUH;  BBIYUCIATH
uHTerpai o popmyne Hetorona—JleliOuuma.

PemaTe npukiagHele 3a1a4i, B TOM YHCIIE€ COLUATbHO-3KOHOMHUYECKOIO U
¢usnyeckoro  xapakTtepa,  CpeICTBaMU  MaTeMaTUYECKOro  aHaJlIM3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Konrpoiasbnbie | IIpakTuyeckue
n/n NporpamMmbl Bcero oOpa3oBartejibHbIE
padoThI padoTsbI
pecypcbl
MHO€ecTBa pallHOHAIBHBIX U
. bubnuotexa [JOK
1 e CTBUTEIILHBIX uHcell. PalinoHaIpHBIE 14 1
https://m.edsoo.ru/1568aba3
ypaBHEHUS U HEPABEHCTBA
) Oynkuuu u rpadpuku. CTeneHs ¢ LeabiM 6 bubnuoreka [JOK
rnoxasareJjieM https://m.edsoo.ru/1568aba3
3 ApubMeTnIecKnii KOpeHb N—OH CTETICHH. 18 | bubnuoreka [IOK
HppannonanbHbie ypaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
DopmyIibl
4 TPUrOHOMETpUU. T pUroHOMETpHUUYECKHE 22 1 bubamorexa LHOK
P puH- 1P P https://m.edsoo.ru/1568aba3
YpaBHEHUS
5 [TocnenoBaTebHOCTH U TPOTPECCUH 5 Bubmmorexa [IOK
A POTP https://m.edsoo.ru/1568aba3
6 [ToBTOpenue, 06001IeHNE, cCCTeMaTH3aIUs 3 | bubnuoreka [JOK
3HAHUH https://m.edsoo.ru/1568aba3
OBUIEE KOJIMYECTBO YACOB I10 68 4 0

I[TPOTPAMME




11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Konrpoasbubie | IlpakTuyeckue
n/n NPorpamMmbl Bcero o0pa3oBartejibHbIE
padoTsbI padoThI
pecypcbl
CreneHsp ¢ pallMOHATILHBIM [TOKA3aTEIEM.
bu6mmorteka [IOK
1 [TokazarensHas pynkuus. [lokazarenbHbie 12 1
https://m.edsoo.ru/f11c4afd
ypaBHEHUS U HEPABEHCTBA
Jlorapupmuueckas KITUS.
puc Py Bu6morexa 1[OK
2 Jlorapudmudeckre ypaBHEHUS U 12
https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
Tpuronomerpuueckue KIIMH U UX
P P Py bu6moreka [IOK
3 rpaduxu. TpuroHomMerpuueckue 9 1
https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
4 [IpousBoanas. [Ilpumenenre npou3BoJHON 24 1 bubmorexa OK
https://m.edsoo.ru/f11c4afd
5 NHterpain u ero npuMeHeHus 9 Bubmmorera [IOK
https://m.edsoo.ru/f11c4afd
6 Cucremsl ypaBHeHUH 12 1 bubmmorexa [TOK
https://m.edsoo.ru/f11c4afd
bubmuoreka [JOK
7 H 6
ATYPAILHBIC M HEIIBIC HHC/Ta https://m.edsoo.ru/f11c4afd
8 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs 13 ) bu6mmoreka [JOK
3HaHUHI https://m.edsoo.ru/f11c4afd
OBUIEE KOJIMYECTBO YACOB I10 102 6 0




[TPOTPAMME




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

10 KVIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJILTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHEr0 001IEro 06pa3oBaHMs

1

Yucna v BEIYUCIIEHUS

1.1

OnepupoBaTh MOHATUSIMH: PAllMOHAIBHOE U JIEHCTBUTEIBHOE YHUCIIO,

OOBIKHOBEHHAsI U JIeCSITUUHAs APOOb, MPOLIEHTHI

1.2

BoinonHaTe apudmMernyeckue oOmnepaludd C paldOHAIBHBIMH U

)IGfICTBI/ITGJ'H)HBIMI/I qHucjiaMun

1.3

BremmmonaaTe HpI/I6J'II/I)KéHHI)Ie BBIUUCIICHUA, HCIIOJIB3yd IIpaBHUIa

OKpYTJICHUS, 1e1aTh IPUKUIKY U OILICHKY pPe3ybTaTa BBIUYMCICHUN

1.4

OnepupoBaTh TMOHATUSMHU: CTENEHb C IEJBIM  IOKa3aTelseM,
cTaHzapTtHas (opma 3amMcu JCHCTBUTENBHOTO 4YHCIA, KOpPEHb
HaTypaJIbHOM CTENEHHU; HCIOJIb30BaTh MOIXOAIIYI0 (OopMy 3amucu
NEUCTBUTENBHBIX YHCEN JUIS pEIIeHUs MPAaKTUYeCKUX 3ajad |

IMPEACTABIICHUA JaHHBIX

1.5

OHepI/IpOBaTb IOHATHUAMU: CHHYC, KOCUHYC 1 TaAHI'CHC ITPOHU3BOJIBHOI'O
yria; HCIIOJIb30BaThb 3allMChb IIPOU3BOJIBHOI'O YIJla 4YCpcE3 O6paTHI>Ie

TPUTOHOMETpHUUYECKUE (YHKIIHH

ypaBHeHI/IH 1 HCPAaBCHCTBA

2.1

OHepI/IpOBaTB MOHATUAMU: TOXKIACCTBO, YPABHCHUC, HCPABCHCTBO,
eJIoC, panuOHAJIbHOC, HUPpAlUOHAJIBHOC YPABHCHHUEC, HCPABCHCTBO,

TPUTOHOMCTPUYICCKOC YPABHCHHUC

2.2

BbimonHATe mpeoOpa3oBaHUs TPUTOHOMETPUYECKHUX BBIPAKEHUH H

peuiaTb TPUTOHOMCTPUYCCKHUEC YPABHCHUS

2.3

BrinoaHaTh npeo6pasoBaHI/I51 OCIIbIX, pallOHAJIIbHBIX u
HppalruOHAIBHBIX BLIpa)KCHI/II\/'I U pcllaTb OCHOBHBIC THUIIBI ICJIbIX,

PpallMOHAJIbHBIX U UPPAlUOHAJIBHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB




[IpuMeHAT,  ypaBHEHHs WM HEpPAaBEHCTBA I pEUICHUs

24 MaTeMaTUYeCKUX 337a4d W 3a/a4 M3 pa3IMYHbIX OOJIacTeil HayKH U
peanbHOM )KU3HU
MonennpoBaTh peanbHblE CUTyallUd Ha SI3bIKE anredpbl, COCTABIAThH
5 s BBIDQ)KEHUS, YpPAaBHEHHUS, HEPABEHCTBA IO YCJIOBHUIO 3ajauu,
' UCCIIEJIOBaTh IOCTPOECHHBIE MOJIEIM C MCIOJIb30BAaHMEM ammapara
anreopsl
3 OyHKIMU U TpaduKu
OnepupoBaTh MOHATHAMH: (QYHKLHSA, CHOCOOBI 3akaHus (yHKUUWH,
3.1 o0nacThb ompeeNneHuss U MHOKECTBO 3HaueHUN (yHKuuu, rpadux
(GyHKIMM, B3aUMHO 00paTHbIE (QYHKIIMH
32 OnepupoBaTh HNOHATUSAMU: YETHOCTh U HEUYETHOCTH (DYHKIIMH, HYIH
' (YHKIIMH, TIPOMEKYTKH 3HAKOTIOCTOSTHCTBA
33 Wcnonb3oBats rpaduku QyHKUKN U1 pellieHus ypaBHEHUI
v Crpoutrb W uuTaTh TpadUKU JIMHEHHOM (QYHKIMH, KBaJpaTUYHON
' (yHKIIMH, CTETICHHOW (DYHKIIMH C IIEJTBIM TTOKa3aTeaeM
Ucnonb3oBarh rpaduku (yHKIUM UIS UCCIIEIOBAHMS MPOLECCOB U
35 3aBUCHUMOCTEH MPH PEeUICHUH 3aad U3 JPYTUX y4eOHBIX IPEIMETOB U
' pealbHOM JKM3HH, BbIpaXaTb (QOPMYIaMHU 3aBUCUMOCTH MEXY
BEJIMYMHAMHU
4 Havana maTemaTuyeckoro aHaausa
i1 OnepupoBaTh MOHATUSIMH: MOCIEAOBATEIBHOCTD, apupMeTHUECKas U
' reoOMETpHUUECKasi IPOrPECCUU
OnepupoBaTh MOHATHUAMH: OECKOHEUHO yOBIBaroIIasi reoMeTpudeckas
4.2 nporpeccusi, cymMmMa OECKOHEYHO YyOBIBAIOIIEH TIeoMeTpHYecKOn
IPOrpeccuu
4.3 3amaBaTh MOCIEA0BATEIHLHOCTH PA3IMYHBIMU CIOCOOaMU
44 Hcnonb3oBare CBOMCTBA IOCIENOBATEIBHOCTEN U IMPOTPECCHM IS
' pELIeHUs pealIbHBIX 3aJa4 MPUKIIAJHOTO XapakTepa
5 MHoO»ecTBa U JJIOTUKa
5.1 OnepupoBaTh NOHATUAMHU: MHOKECTBO, OTIEpAL[UU HAJl MHOKECTBAMH
5.2 Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapaT Uisi ONUCaHUs




peanbHBbIX IIPOLIECCOB M SBJICHUM, IPHU PELICHUM 3a4a4 U3 APYTHUX

y4eOHBIX MPEMETOB

OnepupoBaTb MOHATUSIMM: OIPEIEIIEHUE, TeopeMa, CIEJICTBUE,

>3 JI0Ka3aTeNbCTBO
11 KUIIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHUS OCHOBHOM
NpoBepPsSIeMOro .
o0pa3oBaTe/ibHOIi MPOrpaMMbl CpPeIHEro 001ero oopa3oBaHus
pe3yJibTara
1 Yucna v BEIYUCICHUAS
OnepupoBaTh NOHATHSAMU: HATYpaIbHOE, 11€JI0€ YMCII0; UCTIOJIb30BaTh
1.1 TMPU3HAKKU JIEIMMOCTH EJBIX YUCEI, PA3JI0KEHHUE YUCIIA HA MPOCTHIE
MHOYHUTEJH JIJIsl PEIICHHS 3a7a49
1.2 OnepupoBaTh NOHATHEM: CTETIEHB C PAllMOHAJIBLHBIM MMOKa3aTEIEM
13 OnepupoBaTh MNOHATUSAMU: Jorapudm 4yucna, JAeCATUYHBIE U
' HaTypaJbHbIE JoraprudMbI
2 YpaBHEHUS U1 HEPABEHCTBA
[IpumeHsTh CBOWCTBAa CTENEHM Ui MPEeoOpa3oBaHUsl BBIPAXKEHHIA,
2.1 ONIEPUPOBATH MOHATUIMU: [TOKA3ATEIBHOE YPABHEHUE U HEPABEHCTBO;
peuiaTh OCHOBHBIE TUIIBI IOKA3aTEJIbHBIX YPABHEHUI U HEPABEHCTB
BoinonHaTe npeoOpa3oBaHusl BRIPAXKEHUN, COIEPIKALIUX JIOTapHU (MBI,
55 OTIepUpOBaTh  MOHSATUSMHU:  JorapupMuueckoe ypaBHEHUE U
' HEPAaBEHCTBO;  pellaTh  OCHOBHBIE  THUIBI  JIOTAPU(PMHUUYECKUX
YpaBHEHUH U HEPABEHCTB
2.3 Haxonuts penieHust npoCcTeUIInX TPUTOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh NOHATHSMHU: CUCTEMa JIMHEHWHBIX YpaBHEHUMH U €€
2.4 pElIeHUE; WCIOIb30BaTh CHCTEMY JIMHEWHBIX YpPaBHEHUW s
pELICHUS] TPAKTUYECKUX 3aa4
5 s Haxonutpe pemieHuss nOPOCTEUIIUX CUCTEM U COBOKYITHOCTEH
' palMOHAIbHBIX YPAaBHEHHUI U HEPABEHCTB
2.6 MonenupoBaTh pealbHbIe CUTYallMH Ha S3bIKE anreOpbl, COCTABIATH




BbBIpAKCHHA, YPABHCHHA, HCPABCHCTBA MW CHCTCMbI II0 YCJIOBHUIO
3ala4yu, HCCICAOBATbL IOCTPOCHHLIC MOACIU C HUCIOJIB30BAHUCM

ammapara anreopbl

OyHKIMH U TpapuKH

3.1

OmnepupoBaTh TOHATUSMH: TEPUOIMYECKAs (QYHKIHSA, MPOMEKYTKH
MOHOTOHHOCTH (DYHKIIMH, TOYKH dKCTpeMyMma (hyHKIUH, HauOoJbIlIee
¥ HauMeHbIee 3HaYeHUsT (PYHKIMU Ha TIPOMEKYTKE; HCIOIb30BaTh UX

JUI UcclieIoBaHusl (PyHKIUH, 3a7JaHHON rpadukoM

3.2

OnepupoBaTtb MOHATHUSIMU: rpaduku MIOKa3aTeIbHOM,
norapu(pMUUECKO U TPUTOHOMETPUUECKUX (PYHKIMI; n300paXkaTh UX
Ha KOOPJIMHATHOM IJIOCKOCTM M HCIOJIb30BaTh JUISl  PELCHHS

YpaBHEHUI U HEPABEHCTB

3.3

N300paxkaTh Ha KOOPAMHATHOM IUIOCKOCTH TpapUKu JIMHEWHBIX
YpaBHEHUN M HCHOJB30BaTh MX JUISI PEIIEHUS CHUCTEMBl JTMHEWHBIX

YpaBHEHU U

34

Hcnonb3oBath rpapuku QyHKIUN IS MCCIEAOBAHUS MPOIECCOB U

3aBUCUMOCTEH U3 IPYruX YYeOHBIX TUCIHUIUINH

Havana maTemaTHiecKoro aHanmsa

4.1

OnepupoBaTh NOHATUSMU: HENpPEpbIBHAS (QYHKLHS, MPOU3BOJHAS
(YHKIMM; HCIOJIb30BaTh T'€OMETPUYECKUN U (U3UYECKUIl CMBICI

MIPOU3BOIHOM ISl pEIICHUS 3a/1a4

4.2

HaXO,Z[I/ITB IIPOU3BOAHBIC DJJICMEHTAPHBIX (byHKHHﬁ, BBIYUCIIATD

IPOU3BOHBIE CYMMBI, IPOU3BECHHS, YACTHOTO (DYHKIIHIA

4.3

Hcnonn3oBarh MMPOU3BOAHYHO JIsT HUCCIICAOBAHUSA (I)YHKI_II/II/I Ha
MOHOTOHHOCTB n 9KCTPEMYMEI, IMPpUMCHATDb PE3YJIbTAThI

HCCIICAOBAHUA K IIOCTPOCHUIO Fpa(bI/IKOB

4.4

Hcnonn3oBarhb IMPpOU3BOAHYIO JIIA HaxXoXXJICHUA HaWJIy4dliero
peuiCeHus B IPUKIAIHBIX, B TOM YHUCIIC COUHAJIBHO-DKOHOMHNYCCKUX,

3aJagax

4.5

OHepI/IpOBaTL TIOHATHUAMMUN nepB006pa3Ha;1 U HUHTErpall; NNOHHUMATb

l"eOMeTpI/I‘{eCKI/Iﬁ n (bI/IBI/I‘-IeCKI/Iﬁ CMBICJI UHTCI'paJIa

4.6

Haxonute mnepBooOpa3Hble »IEMEHTAPHBIX (YHKIUM, BBIYHCIATH




uHTerpain no gopmyne Herorona — Jleitbnuna

Pemars npuxiagHble  3ajadd, B TOM  YHCIE  COLIMAJIBHO-
SKOHOMHUYECKOTO M (pu3nmyeckoro  xapaxrepa,  CpeACTBaMHU

MaTeMaTHYCCKOI'O aHajln3a




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUA

Kon
1 Yucna v BIYKCICHUS
Pannonanbupie uucna. OOBIKHOBEHHBIE U JIECATHYHBIE JPOOH, MPOLEHTHI,
OECKOHEUHbIE  MEpUOJUYECKHe JpoOH. ApupMETHYEeCKHEe ONepaluu ¢
1.1 palMOHaJIbHBIMU  YHUCJIAMH,  IpeoOpa3oBaHUS  YHCIOBBIX  BBIPAKEHHIL.
[Ipumenenne ApoOE W TPOIECHTOB YIS PEIICHUS TPUKIAAHBIX 3a1ad U3
Pa3IMYHBIX OTpacCied 3HAHUW U peaTbHOM )KU3HU
JelicTBUTENbHBIE 4YMCIA. PalnMOHaNbHBIE W UppalMOHAIBHBIE  YHCIIA.
1o ApubdmMernueckre orepanuu ¢ JCUCTBUTEIBHBIMU YuciIaMu. [IpubmmkEéHHbIC
' BBIUMCJICHUS, TPABWIA OKPYIJICHUs, MPUKHIKA H OLEHKAa pe3yibTaTa
BBIYMCIIEHUI
Crenenp ¢ menbiM nokasareneM. CtangapTHas ¢opma 3amucu JeHCTBUTEIBLHOTO
1.3 yucna. Mcnonp3oBanue moaxonsmerd (GopMbl 3allUCH JIEHCTBUTEIBHBIX YHCEI
JUISl peLIEHUs MPAKTUYECKUX 3a/1a4 U IIPEICTABIICHUS] TaHHBIX
14 ApubmMeTnueckuit KOpPEHb HaTypaJbHOU CTCIICHH. HevictBus c
' apu(MeTHYeCKUMU KOPHSIMH HaTypaJlbHOM CTETIeHU
s CHuHYC, KOCMHYC W TaHI€HC YHCJIOBOIO apryMeHTa. APKCHUHYC, APKKOCHUHYC,
' apKTaHI'€HC YHUCIOBOTO aprymMeHTa
2 VYpaBHEHHUS 1 HEPAaBEHCTBA
2.1 ToxxaecTBa U TOKIECTBEHHBIE TIPE0OpPa30BaAHUS
)5 [IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPaXEHHI. OcHOBHbIE
' TpUTOHOMETpHUUECKHEe (HOPMYIIbI
53 VYpaBHeHue, KOpeHb ypaBHEHMs. HepaBeHCTBO, perieHue HepaBeHCTBa. Meton
' HWHTEPBAJIOB
2.4 Pemenue nensix u poOHO-paIMOHANBHBIX YPaBHEHUH U HEPABEHCTB
2.5 Pemienne nppanoHabHBIX YPAaBHEHUN U HEPABEHCTB




2.6 Pemenne TpUroHOMeTpHUUECKUX YpaBHEHUM
57 [IpumeHeHre ypaBHEHUN U HEPAaBEHCTB K PEIICHUI0O MaTeMaTHYECKHUX 3a7ad U
' 3a/1a4 U3 pa3IM4YHbIX 00JaCTe HayKH U peaIbHOM JKU3HU
3 OyHKUMU U TpaduKu
31 Oynkus, cnocods! 3axanus ¢Gyakuuu. ['padux ¢pynkuuu. B3ammuao oOparHbie
. byHKITIT
32 Ob6nacTh ompeeneHuss U MHOXKECTBO 3HaueHMd QyHkuumu. Hymm ¢yHkoum.
' [IpomexyTku 3HaKONOCTOSIHCTBA. YETHBIE U HEUETHBIE (DYHKITUN
13 Crenennas QyHKIMS ¢ HaTypaJdbHBIM M IeNbIM Moka3areneM. E€ cBoiicTBa u
' rpaduk. CBoiicTBa U rpauk KOpHS n-0il cTeneHu
34 TpuronomeTrpuueckass  OKPY)KHOCTb,  OIpENEICHHE  TPUTOHOMETPUUYECKHUX
' (YHKIIHMI YHCIOBOTrO apryMeHTa
4 Hauana matemaTnyeckoro aHanmsa
1 [locnenoBarenbHOCTH, CIOCOOBI 3aJaHUs TOCIEI0BaTEIbHOCTEH. MOHOTOHHbBIE
' MOCJIEI0BATEILHOCTH
Apudmernueckas M TeoMeTpuyeckas Mnporpeccuu. beckoHeyHO yObIBaromias
42 reomeTpuueckas mporpeccusi. Cymma 0ECKOHEYHO YOBIBAOIIECH T€OMETPUICCKOMN
' nporpeccun. GopMysna CIOXKHBIX MPOLEHTOB. Mcnonp3oBaHue MpPOrpeccuu s
pelIeHUs peallbHbIX 3a7a4 MPHUKIAIHOTO XapaKTepa
5 MHoxecTBa U JIOTHKA
MHOKeCcTBO, Omnepainuu Haj MHOXecTBamH. Jluarpammbl Oiisiepa — BeHHa.
5.1 [IpumeHeHre TEOPETHUKO-MHOKECTBEHHOTO arlfapara Jjsi ONUCaHHUS peabHbIX
MIPOLIECCOB U SBJICHUH, PU PELICHUH 3a/1a4 U3 IPYTUX Y4EOHBIX IPEIMETOB
5.2 Omnpenenenue, Teopema, CiaeCTBUE, J0Ka3aTeIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA
1 Yucna 1 BBIYMCIEHUS
1.1 HatypanbHble u nensle uncina. IIpu3Haku 1e1MMOCTH LETbIX YHCET
1.2 Crenenb Cc pallMOHAJIbHBIM NOKa3arenaeM. CBOWCTBA CTENIEHU




1.3 Jlorapudm uucna. /lecaTndynble U HaTypaJlbHBIE JOTapH(PMbI
2 YpaBHEHHUs U HEPABEHCTBA
2.1 [IpeoOpazoBanue BBIpaKEHHA, COAEPKAIIUX JIOTAPUDMBI
59 [IpeoOpazoBanue BRIpaKEHHIA, COACPIKALTNX CTEIICHH C PAlOHAIBHBIM
' [I0Ka3aTeaemM
2.3 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
24 [Toka3arenbHble ypaBHEHUS U HEPAaBEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS! 1 HEPABEHCTBA
06 Cucrembl JNMHEWHBIX ypaBHEHUI. PemieHne NpUKIAAHBIX 33Ja4 C MOMOIIBIO
' CUCTEMBI JINHEWHBIX YPABHEHUI
2.7 CucreMbl 1 COBOKYITHOCTH pallMOHAJIbHBIX YPAaBHEHUN U HEPABEHCTB
)3 [IpumeHeHne ypaBHEHUN, CUCTEM U HEPABEHCTB K PELIEHUI0 MaTEMaTHYECKUX
' 3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00JacTel HayKu U peaibHON )KU3HU
3 OyHKIMU U TpaduKH
Oyukrusa. [lepuonnueckne ynakumu. [IpomMexyTKM MOHOTOHHOCTH (DYHKIIHH.
3.1 MakcumyMbl 1 MUHHUMYMBI (QyHKIuu. Haunbonbliee m HanmMeHbIIEE 3HAUYCHHE
(YHKIIUM HA IPOMEKYTKE
3.2 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpadUKH
3.3 [Toka3zarenbHas u norapudmMuyeckas GyHKIIMH, UX CBOUCTBA U rpaduKH
v Hcnons3oBanue rpadukoB (YHKIUNA 9 PEIICHHS YpaBHEHUW W JIMHEHWHBIX
' CUCTEM
Hcnonbs3oBanue rpadukoB (QyHKUMHA I HCCIENOBAaHUS IPOLECCOB U
3.5 3aBHCUMOCTEH, KOTOpble BO3HUKAIOT NPH PELICHUU 3a7ay U3 JAPYTHUX Y4eOHBIX
IIPEIMETOB U PEAIILHOM JKU3HU
4 Havana maTemaTnueckoro aHajimsa
4.1 HenpepbiBHble GyHKIIMN. METO HHTEPBAIOB /s peIlIEHUs] HEPAaBEHCTB
4.2 [IpousBoanas ¢pyHkuu. ['eomerprueckuii 1 Gpu3N4IECKUil CMBICI TPOU3BOIHON
43 [IpousBoaHbIE >EMEHTApHBIX (QYHKIMH. POPMyNbl HaX0XJIEHHUS MPOU3BOIHON
' CYMMBI, IPOU3BEIECHUS U YaCTHOTO (YHKLUI
44 [IpuMeHeHre NPOM3BOAHON K HCCIENOBaHUIO (DYHKIMH Ha MOHOTOHHOCTh M

OKCTPEMYMHEI. HaxoxnaeHue HanOOJIBIIEr0O ¥ HAUMEHBIIETO 3HAYCHUS (I)YHI(I_II/II/I




Ha OTPEC3KEC

[IppuMeHeHrEe TPOU3BOAHOM Il HAXOXKACHMS HAWIYYIIero pEUICHUS B

4.5 NPUKIAJAHBIX 3a/a4dax, g OIPEACJ]ICHUs CKOPOCTH NPOIEcca, 3aJaHHOIO
dbopmyroit wim rpadgukoM

4.6 [TepBooOpa3nas. Tabmuiia mepBooOpa3HBIX

47 WuTerpan, ero reoMeTpu4eckuii U GU3MUECKUil CMBICI. Beruucienne nHTErpana

o ¢popmyne Herotona — JleiiOHuia




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OFPA3OBAHUS

Kon
NpoBepPsIEMOro
TpeOoBaHUS

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa30BaTe/IbHOIi MPOrpaMMBbI cpeIHero
0011ero o6pa3oBaHus

Bragenne meTomamMu J0Ka3aTeNbCTB, aITOPUTMAaMHU PEIICHUS 3a/1a4;
yMeHue (HopMyJIMpOBaTh U ONEPUPOBATH MOHATUSIMU: OIpENEICHUE,
aKCHOMa, TeopeMa, CIIEJCTBHE, CBOMCTBO, MPU3HAK, JOKa3aTEIbCTBO,
paBHOCHJIbHBIE  (DOPMYJIUPOBKHU; INPUMEHATH  UX;  YMEHHE
dbopmynupoBaTh OOpaTHOE ¥ MPOTHBOIOJOKHOE YTBEPKICHHE,
NIPUBOJUTL TIPUMEPbl U KOHTPIPUMEPBI, HCIIOJIB30BATH METOJ
MaTeMaTU4YECKOU HWHAOYKIUH, IMPOBOANTH JO0Ka3aTCJIbHBIC
pacCyXJCeHHS TIpU pPEHICHUW 3a7ad, OICHWBATh JIOTHYECKYIO
MPAaBHIBHOCTh PACCY)KACHUH; YMEHHE OIEPHPOBATh MOHATHUSIMHU:
MHOJKECTBO, TOJMHOKECTBO, OTNEpPAIlUN HaJ MHOXXECTBAMHU; yMEHHE
WCIOJh30BaTh TEOPETUKO-MHOXKECTBEHHBIM armapaTr sl OIHCaHUS
peabHBIX MPOIIECCOB | SIBJICHHUI W IPU PEUICHUH 3a7a4, B TOM YHCIIE
U3 JPYrHX Y4eOHBIX MPEIMETOB; YMEHHE OIEPHUPOBATH MOHSATHSIMHU:
rpad, cBs3HBIN Tpad, NepeBO, IHKI, rpad HA IUIOCKOCTH, yMEHHE
3aJaBaTh M ONMCBIBaTh  Tpadpl  Pa3MYHBIMH  CHOCOOAMH;

UCIO0JIb30BaTh Tpadbl IPU PELICHUU 3a/1a4

VYmenune OIICpUPOBATH IIOHATHUAMMU: HATypaIbHOEC 4YHCIIO, MEJI0C
YUCJIO, CTCIICHb C MLOCJIbIM IIOKa3aTCJICM, KOPCHb HaTypaHBHOfI
CTCIICHHU, CTCIICHb C pPaluOHAJIbHBIM IIOKAa3aTCJICM, CTCIICHb C
,Z[eﬁCTBHTCHLHLIM IIOKa3aTcCJIEM, HOFaqu)M quciia, CHHYC, KOCUHYC U
TAHI'CHC ITPOU3BOJIBHOTO YHCJA, OCTATOK IO MOAYJIHO, PAlIMOHAIIBHOC
YUCJIO0, UppallUOHAIBHOC YHCIIO, MHOXCECTBA HATYPAJIbHBIX, LCJIbIX,
padlnOHAJIbHBIX, JEHCTBUTEIBHBIX quceil; YMCHUC HCIIOJIb30BaTh
IMPU3HAKHU ACIIMMOCTH, HauMEHBIIHNN O6II.[PII>'I JACITNUTCIIb U HAMMCHBIIICC
06mee KpaTHOC, aJI'OpUTM EBknuma npu peUHICHUN 3aaa4,
3HAKOMCTBO C PAa3JIMYHbIMU TMO3UIIUOHHBIMU CUCTEMAaMU CUHUCIICHUA,

YMCHHC BBIINIOJIHATE BBIYHUCJICHUC 3HAYCHUH H npeo6pasoBaHmI




BBIPQKEHUH CO CTENEHAMH U JIOTapu(pMamu, TNpeoOpasoBaHU
IpOOHO-palMOHATIBHBIX ~ BBIPQKEHUH;  yMEHHUE  ONEpUpPOBAThH
HNOHITUSIMU: TIOCJIEI0BATENbHOCTh, apu(MeThyecKas Mporpeccus,
reoMeTpHYecKast nporpeccus, 0ECKOHEYHO yObIBaromas
reoMeTpHyYecKast IIpOrpeccusi; YMEHHE 3aJ1aBaTh
[OCJIEZIOBATEIBHOCTH, B TOM YHCJIE C HOMOUIbIO PEKYPPEHTHBIX
(dopmMynn; yMEHHE OINEpPUPOBATH TMOHATHAMHU: KOMIUIEKCHOE YHCIIO,
CONpsKEHHBIE  KOMIUIEKCHBIE  YHCJIa, MOAYJIb U  apryMEHT
KOMILJIEKCHOTO ~ 4ucia, (opMa 3amuch  KOMIUIEKCHBIX — YHCEll
(reoMeTpuyeckas, TPUTOHOMETpUYECKass U anreOpandveckas); yMeTb
MPOU3BOJUTh  apuUPMeTHYeCKue JEeHCTBUS C  KOMIUIEKCHBIMU
YHCclIaMy; IPUBOIUTH MPUMEPHI UCIOIb30BaHUS KOMILIEKCHBIX YHCET;
ONIEPUPOBATh MOHATHUAMM: MaTpuma 2xX2 wm 3X3, OoIpenennuTens

MaTpHIIbl, TCOMETPUUECKHI CMBICI OTIpeAETUTENS

Ymenue OTICpUPOBATH TOHSTHSIMH: paroHaIbHbIE,
WppalMoHalIbHbIe, TOKa3aTellbHbIe, CTENEHHBIE, Jorapu(pMUUecKue,
TPUTOHOMETPUUECKHE YpPAaBHEHHS M HEPAaBEHCTBA, HUX CHUCTEMBI;
YMEHHME ONEepUPOBATh TMOHATHUAMU: TOXKAECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMa YpaBHEHUN U
HEpaBEHCTB, PAaBHOCWJIbHOCTh YypaBHEHHI, HEPaBEHCTB U CHUCTEM;
YMEHHE pellaTh YpPaBHEHHS, HEPAaBEHCTBA M CUCTEMbI C IMOMOIUIbIO
pa3IUYHBIX TPUEMOB; pelaTh ypaBHEHUS, HEPABEHCTBA U CUCTEMBI C
napaMeTpoM; MPUMEHATh YpaBHEHUsI, HEPABEHCTBA, UX CUCTEMBbI JJIs
pelIeHus MaTeMaTU4YeCcKUX 3aad M 33Jad U3 pa3IMyHbIX olnacteit

HAayKu U peaJn,Hoﬁ KHN3HU

YMeHue onepupoBaTh HNOHATUAMM: (GYHKUUS, YETHOCTb (YHKIIMH,
HEepUOIUYHOCTD byHKLUY, OrPaHUYEHHOCTh ¢GyHKLHY,
MOHOTOHHOCTh (DYHKIMH, O3KCTpeMyM (YHKIMM, HauOoJjblliee H
HaVMEHblllee 3HaueHUs (YHKUUU Ha IPOMEXYTKE, HelpepbIBHAS
¢GbyHKLMsA, acUMOTOTHl Trpaduka (QYHKIUM, T[epBas U BTOpasd
Opou3BO/HAs (YHKIUH, TEOMETPUYECKUH U (U3NYECKUH CMBICH
IPOM3BOJIHOM, MEpBOOOpa3Has, ONpeNeNEHHBI HHTErpal; yMeHHe
HaXOJIUTh ACUMITOTHl TIpaduka (GYHKIUU; YMEHHE BBIYUCIATH

NPOU3BOJHBIC CYMMBI, IIPOU3BCACHUA, YAaCTHOTO W KOMIIO3HUIIUU




(GyHKUIMH, HAXOAUTh ypaBHEHUE KacaTeNbHOW K rpaduky (yHKIHU;
yYMEHHUE HaXOJUTh IPOU3BOJHBIC IEMEHTAPHBIX (PYHKIIUI;, yMEHHE
UCTIOJIb30BaTh MMPOU3BOAHYIO ISl HCCIEAOBaHUS (DYHKIMHA, HAXOIUTh
HanOOJIbIINE W HaWMEHbBIINE 3HaueHHs! (QYHKIUI; CTPOUTH rpaduku
MHOTOYJIEHOB C MCIOJb30BAHUEM ammapara MaTeMaTH4eCKOIo
aHalM3a; MPUMEHATh TMPOM3BOJHYIO JUIS HAXOXKJICHHS HAMITyYIIEro
pelieHus B IPUKIAIHBIX, B TOM YHCJIE COLUAITBHO-YKOHOMUYECKUX U
(dbu3uYeckux 3amadax; HAXOJWUTh IUIOMIAAM U OO0BEMBI (QUTYyp C
MOMOIIBIO WHTErpaja; MPHUBOAWTH TPUMEPHl MaTEeMAaTHYECKOTO

MOJIETUPOBAHUS C TOMOILBIO (D dHepeHIIMATBHBIX YpaBHEHUI

YMeHue onepupoBaTh MNOHATUAMU: TpapuK QyHKUUH, oOpaTHas
GbyHKIMS, KOMIO3UIMS QYHKIUH, TUHEeHHas QyHKIUS, KBaJpaTHuHas
GbyHKIMSA,  panMOHaNbHAas  (QyHKUWA,  cTeneHHas  QyHKIus,
TPUTOHOMETpHUUYECKHE (QYHKUNH, OOpaTHblE TPUTOHOMETPHUECKHE
(GbyHKIMM, TMOKazareibHas W Jorapupmudeckas (QyHKIUU; yYMEHHE
CTPOUTDH rpadMKK U3YYCHHBIX (QYHKIIUMA, BBITIOJIHATH MPE0OPa30BaAHUS
rpa¢ukoB  (QYHKIMHA, WCIONB30BaTh Tpaduku g U3YYCHHS
MIPOLIECCOB M 3aBUCUMOCTEH, ITPH PELICHUN 3a7a4 U3 IPYTUX Y4eOHbIX
NPEeIMETOB U 3a/ay U3 peallbHOM JKU3HU; BbIpakaTh (popMynamu
3aBHCUMOCTH MEXJy BEJIMYMHAMM; HCIOJIB30BaTh CBOMCTBA H
rpa¢uku GyHKUMH Ui peleHHs] YypaBHEHHUM, HEPaBEHCTB U 3a1ay C
napameTpamu; u300paxaTb Ha KOOPAMHATHOMN IJIOCKOCTH MHOXECTBA

pelIeHnid ypaBHEHUH, HEPABEHCTB U UX CUCTEM

VYmenune peuiaTh TCKCTOBBIC 3aJa4l PA3HbIX THUIIOB (B TOM 4YHCJIC Ha
IMPOOCHTBI, A0JIHM U YaCTHU, Ha IBUKCHUC, pa60Ty, CTOUMOCTB TOBApOB
U YyCIyr, HaJIOTH, 3aJa4uud U3 oOnactu VIIpaBJICHUA JIMYHBIMH U
CEeMEHHBIMH (bl/IHchaMI/I); COCTaBJISAATb  BBIPAKCHHA, YPABHCHUA,
HCPAaBCHCTBA U HX CHCTCMBI II0 YCIOBUIO 3aJ4a4d, HUCCICAOBATb
IMOJIY4CHHOC PCIICHUEC U OICHHUBATDH HpaB,Z[OHOI[O6HOCTI> PE3YJIbTATOB,
YMCHHUEC MOJCIUPOBATH PCAJIBHBIC CUTYAllMU Ha A3BIKEC MATCMATUKU,
COCTAaBJIATH BBIPpAXKCHUA, YPABHCHHA, HCPABCHCTBA U UX CHUCTCMBI 110
YCIOBUIO 3ajga4du, HUCCICI0BAaTh MMOCTPOCHHBIC MOACIN C
HCIIOJIb30BAHUEM arrapara anre6pbl, HHTCPIPETUPOBATDH

HOJ’Iy‘IGHHLIfI pe3yiabTart




YMeHue omnepupoBaTh IMOHATHSAMHU: cpenHee apu(METHUECKOE,
MeauaHa, HauOoJblee 1 HaNMEHBIIIee 3HAYCHUs, pa3Max, IUCIIepCHs,
CTaH/ApTHOE OTKJIOHEHHME YHCIOBOIO HaboOpa; yMEHUE W3BJIEKaTh,
UHTEPIPETHPOBATh MH(OPMAIHMIO, TIPEACTABICHHYIO B TaOnHIax, Ha
auarpamMmax, —Tpadukax, OTPaKAIOIIyI0 CBOWCTBA  peabHBIX
IPOLECCOB M SBJICHUH; MPEACTABJIATh HH(DOPMALKIO C IMOMOIIBIO
TabMUI W AMarpaMM; HCCIeA0BaTh CTaTUCTUYECKUE IAHHbBIE, B TOM
yluclie ¢ NPUMEHEHHEM TIpa@HUuecKuX METOJOB M 3IIEKTPOHHBIX
CPEICTB; TrpapHUuecKd HCCIEN0BaTh COBMECTHbIE HAOIIOJAEHUS C

ITOMOIIIBIO JUArpPaMM PAaCCEUBAHMS U JIMHEUHOW perpeccuu

YMeHne onepupoBaTh MOHATHAMU: CIYYAWHBIM ONBIT M CIydalHOE
coObITHE, BEPOSATHOCTH CIIy4allHOTO COOBITHSI; YMEHHUE BBIYUCIIATH
BEPOSITHOCTh C HCIOJIb30BAHUEM I'papUUECKUX METOJIOB; IPUMEHSThH
(hopMyIbl CIIOKEHUSI M YMHOXKEHHS BEPOSITHOCTEH, (hopMyIy MOITHON
BeposATHOCTH, (opmyny bepHymnu, koMOuHaTOpHBIE (AKTHI W
(GopMynbl; OLIEHMBAaTh BEPOSTHOCTH pEAbHBIX COOBITHH; yMEHHE
ONECpUPOBATh NOHATUSAMHU: CllydallHas BEJIMYWHA, pPacCIpeiciICHUue
BEPOSITHOCTEH,  MareMaTHMYeCKOe  OXUAAHHWE, JUCIHEpPCHs H
CTaHJAPTHOE  OTKJIOHEHHME CIy4alHON  BEIMUYUHBI, (QYHKIHUH
pacmpeneneHuss MW IUIOTHOCTH PaBHOMEPHOTO, ITOKA3aTEIbHOIO H
HOPMAJIBHOIO paclpeAeieHUu; YMEHHE MWCIONb30BaThb CBOMCTBA
W3YYEHHBIX PpAaCHpEeAeICHU JUlsl pElIeHHs 3anad; 3HaKOMCTBO C
HNOHATUSAMM:  3aKOH  OOJBIIMX 4YHMCElI, METOAbl BbIOOPOUHBIX
UCCIICJOBAHNM; yMEHHE IPUBOAUTH IIPUMEPHI IPOSBICHHS 3aKOHA
00JIbIIMX YKCET B MPUPOJHBIX M OOLIECTBEHHBIX SBJICHUAX; YMEHUE
ONEpUPOBaTh MNOHATUSAMM: COYETAHUE, IIEPECTAHOBKA, YHUCIIO
COYETaHUHM, YHCIO NEepecTaHoBOK; OuHOM HploTOHA; ymeHue
OPUMEHATh KOMOMHATOPHBbIE (DAKThl M PACCYXACHUS IS PELICHUs
3aJa4y; OLIEHMBAaTh BEPOSITHOCTH PEAIbHBIX COOBITUH; COCTaBJIAThH
BEPOSITHOCTHYI0O ~ MOJEJIb M  WHTEPIPETHPOBATH  MOJIYYEHHBIN

pe3ynbTat

YMmenue ONCpUpOBaTh IMOHATHUAMHU: TOYKA, MpAMaAdA, TIIJIIOCKOCTD,
IMPOCTPAHCTBO, OTPEC30K, JYyY, BCJIMYUHA VYTJIa, IUIOCKHUH yroi,

JBYIPaHHBIN Yroj, TPEXTPaHHBIN YToJl, CKpEUIUBAIOIIUECs MpsSMBIE,




[apaJUICIbHOCTh U INEPIECHAUKYISIPHOCTh MPSAMBIX M IUIOCKOCTEH,
YroJl MEXIY NPAMBIMH, YIOJl MEXKIY IPSIMON U INIOCKOCTBIO, YIOJl
MEXIYy IUIOCKOCTSAMM, pacCTOSHUE OT TOYKM JO IUIOCKOCTH,
pacCTOSIHUE MEXKIY MPSIMBIMH, PACCTOSHHE MEXKIY IUIOCKOCTSIMMU;
YMEHHUE HCIOJb30BaTh IMPH PEIICHWH 3a7ad W3y4deHHbIE (aKThl H
TEOpPEMBbI TUTAHUMETPHH; YMEHHE OIEHHBATh pPa3Mephl OOBEKTOB
OKPYXKAIOILIEro MUPA; CTPOUTh MATEMATHYECKUE MOJIEIHN C ITOMOIIBIO
F€OMETPUYECKUX NOHATHUH M BEIWYMH, pPEIIaTh CBSI3aHHBIE C HUMH

MMPAaKTUYCCKUC 3aJa4r

10

YMeHue onepupoBaTh MOHATUSAMH: IUIOIIAAL (QUIYpPHl, OOBEM
¢burypsl, MHOTOTPaHHHUK, NpPaBUJIbHBII MHOTOTPaHHUK, CEYEHUE
MHOTOTpaHHUKa, KyO, Mapajuieienure]], npusma, nupamuaa, Gurypa
U TIOBEPXHOCTh BpALIEHUS, HWINHIAP, KOHYC, 1map, cdepa, Iionaib
chepbl, TIUIOMA[L TMOBEPXHOCTH MHUPAMHJIbI, TPHU3MBI, KOHYCa,
uuiInHApa, o00BEM Kyba, MPAMOYrOJBHOTO Mapajulesenunena,
NApPaMHUJIbl, TPU3MBI, I[WIAHIApPA, KOHYCa, Ilapa, pa3BEPTKa
IIOBEPXHOCTH, CEYEHUSI KOHYCA U LMJIMHJIpPA, MMApAUIEIbHbIE OCH WU
OCHOBAaHHUIO, CEYEHHe Iapa, IUIOCKOCTh, Kacammascs cdepsl,
LMAJMHIPA, KOHYCa; YMEHUE CTPOUTh CEYEHHE MHOIOTPaHHHKA,
n300paxkaTh MHOTOTPAaHHUKH, (PUTYPHI U IOBEPXHOCTH BpAIICHUS, UX
CEYEHMS, B TOM YHUCJE C MOMOIIBI IEKTPOHHBIX CPEICTB; YMEHHE
IPUMEHSTh CBOICTBA TE€OMETPUYECKHX (HUTYp, CaAMOCTOSTEIILHO
(dbopMynupoBaTh ONpENENCHUs H3y4aeMblX (Uryp, BbIABUraTh
TUIOTE3bl O CBOWMCTBAX U IMpHU3HAKaX TreoMeTpudeckux Quryp,
00OCHOBBIBaTh WJIM  ONpOBEpraTb HX; YMEHUE TPOBOJUTH
KIaccu@ukanuo QUryp Mo pa3Iu4HbIM IPHU3HAKaM, BBITIOJIHATh

H606XOI[I/IMI>IG AOIMOJHUTCIIbHBIC ITIOCTPOCHU

11

YMeHue onepupoBaTh HOHATUSMH: JIBKEHHE B IIPOCTPAHCTBE,
napajjenbHbli  TMEepeHOC, CUMMETpHs Ha IUIOCKOCTH M B
IPOCTPAHCTBE, IOBOPOT, MHpeoOpa3oBaHHe TNOAOOUS, TM0JA00HBIE
(Gurypsl; yMeHue pacro3HaBaTh PaBHbIE U 1000HBIE (UTYPHI, B TOM
4yucllie B INPUPOJE, MCKYCCTBE, apXUTEKType; HCIOJIb30BaTh
TEOMETPUYECKHE OTHOUICHWS IIpU PpELICHWM 3a1a4; HaXOJIUTh

TCOMECTPUUCCKUC BCIINMYHNHBI (I[J'II/IHa, yroJi, mjaomanib, O6’LéM) npu




peleHny 3afad W3 APYruxX Y4eOHBIX NPEJAMETOB U M3 PeaJbHOM
KU3HU; YMEHHE BBIYHCIATH T€OMETPUYECKHE BEIWYHMHBI (IJIMHA,
yroja, IUoOmanb, oOOBEM, IUIOMIAgb IOBEPXHOCTH), HCIOJIb3Ys
U3y4YeHHBIE (POPMYIIBI U METOJIBI, B TOM YHCIIE: TUIOIA/Th TIOBEPXHOCTH
nUpaMuipl, MPU3MbI, KOHYyca, HWIMHApA, IUIOMAaab cdepbl; 00bEM
Ky0a, TPSMOYrOJBHOTO TapajUIeNenuIe/ia, HTHPAMUAIbBL, TPU3MBI,
IWITUH]IpA, KOHYycCa, IIapa; yMEHHE HAXOJUTh OTHOIIEHHE OO0BEMOB

M0I00HBIX UTYp

12

YMeHue onepupoBaTb HOHSATUSAMM: HPSIMOYTOJIbHAas — CUCTEMa
KOOpPJIMHAT, BEKTOp, KOOpAMHATBHI TOYKH, KOOPJIMHATBI BEKTOpA,
CyMMa BEKTOpPOB, IPOM3BEACHHE BEKTOpa Ha YHNCIO, Pa3JIOKEHHUE
BeKTOpa 1o 0a3ucy, CKaJIsIpHOE IMPOU3BEIEHUE, BEKTOPHOE
MIPOU3BEICHUE, YrOJ MEXJIy BEKTOpaMH; YMEHHUE HCIIOJIb30BaTh
BEKTOPHBIA M KOOPAMHATHBIM METOJ JUIsl PEIIEHUs] T€OMETPHUUYECKUX

3a/1a4 U 3a/1a4 IpYrux y4eOHbIX IPEeIMETOB

13

YMmenue BbpIOMpaTh MOAXOIAIIMI METOA MJis pELIeHUs 3ajauu;
MOHMMAaHHe 3HAYMMOCTH MAaTEeMaTHUKW B HW3YYEHUU MPUPOTHBIX H
OOLIECTBEHHBIX TMPOIIECCOB M SIBICHUN; YMEHHE pPAaclOo3HaBaTh
MPOSIBJIEHNE 3aKOHOB MAaTeMAaTHUKH B MCKYCCTBE, YMEHHUE NMPUBOAUTH
NpUMEPBl MATEMATUYECKUX OTKPBITHH POCCHUICKOW W MHPOBOU

MaTeMaTH4eCKOi HayKHu




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
EI'D 11O MATEMATUKE

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

Kon

1 Yucna v BIYMCICHUS

1.1 HarypanbHblie u nensie yncna. [Ipu3Haku AeIMMOCTH UENBIX YUCET

. Panmonaneupie uncna. OOBIKHOBEHHBIE U JCCATHYHBIE IPOOH, TMPOIEHTHI,
' OECKOHEYHBIE MTEPUONMUECKHIE IPOoOH

13 Apudmernueckuit KOpPEHb HaTypaJbHOMN CTEIIECHU. [HerictBus c
' aprupMETHYECKUMH KOPHSIMHU HaTYypPAIbHOU CTETICHH

14 Crenenp ¢ 1ensiM mokazateneMm. CTeneHb C palMOHAIBHBIM TOKa3aTEJIEM.
' CBolicTBa CTEIEHU

s CuHyC, KOCHHYC W TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApPKTaHI'€HC YHUCIIOBOTO apryMeHTa

1.6 Jlorapudwm uncna. JlecaTuunbie ¥ HaTypaJbHBIC JOTapUPMBbI

JlelictButenbHble 4uCTa. ApuMeTHYECKHEe oOmeparuu ¢ JACHCTBUTECIbHBIMU
1.7 yucnamu. [IpuOmkE€HHbIE BBIYUCIICHUS, TpPaBUIA OKPYTJEHUS, NPUKHAKA U
OLICHKA PEe3yJIbTaTa BBIUNCICHUI

1.8 [IpeoOpazoBaHue BhIpAKEHUM

1.9 KomnunekcHeie uncna
2 YpaBHEHUs 1 HEPABEHCTBA

2.1 Lenble u ApoOHO-paIOHATbHBIC YPABHEHHS

2.2 HppanmonanbHble ypaBHEHUS

2.3 Tpuronomerprueckue ypaBHEHUS

2.4 [TokazarenbHbie U JOrapuMUIECKIE YpaBHEHUS

2.5 Lenble u ApoOHO-paIOHATbHBIE HEPABEHCTBA

2.6 HppaunonanbHbeie HEPaBEHCTBA

2.7 [TokazarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA

2.8 TpuroHomeTpuueckre HepaBeHCTBA

2.9 Cucrembl 1 COBOKYITHOCTH YpaBHEHUI U HEPABEHCTB

2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMmu




2.11 Martpuna cuctemMsl JMHEWHBIX ypaBHEHUIN. OnpeaennTeslb MaTPULIbL
3 OyHKIMH U TpapuKH
31 Oynkys, crnocoOsl 3amanus GyHkuuu. ['paduk ¢pyHkiun. BzanmHo oOpaTHbIe
. ¢bynkuuu. Yérneie n Heuétneie Gynkuuu. [leproamueckue GpyHKumum
OOnacte ompeneneHUss M MHOXKECTBO 3HadeHWH ¢yHkumu. Hymu dyHkomu.
32 [IpoMexxyTkn 3HAKOMOCTOSHCTBA. [IpOMEXYyTKM MOHOTOHHOCTH (DYyHKIWH.
' Makcumymbl 1 MUHUMYMBI (QyHKIMH. Haubonbllee ¥ HauMeHblee 3HAYCHHE
(YHKIMH Ha IPOMEKYTKE
33 CrenenHas (QpyHKIHS ¢ HaTypaJibHBIM W IIeJbIM Moka3arenem. EE cBoiicTBa u
' rpaduk. CBoiicTBa U rpauk KOpHS n-0il creneHu
3.4 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas QyHKIUU, KX CBOMCTBA U TpaduKu
36 Touku paspeiBa. AcuMnToTrsl rpaduxoB ¢yHkumid. CpoiicTBa (GYHKUUH,
' HEMpPEephIBHBIX HAa OTPE3Ke
3.7 ITocnemoBaTenLHOCTH, CIIOCOOBI 3aJJaHMS MOCIIEA0BATENLHOCTEN
33 Apugmernueckas M reoMmerpuueckas mporpeccud. Popmyna  CIOXKHBIX
' IIPOLIEHTOB
4 Hagana maTemaTnueckoro aHaimsa
4.1 [TpousBoanas pynkuun. [Ipon3BoaHbIE 37IEMEHTAPHBIX ()YHKIIHMA
[IpuMeHeHne NPOU3BOAHON K MCCIENOBAaHUIO (DYHKIMH HAa MOHOTOHHOCTb U
4.2 sKcTpeMyMbl. HaxokaeHne HanOoIblIero U HaMMEHbIIEro 3HaYeHUs (QYHKIUU
Ha OTpE3Ke
4.3 [TepBooOpa3nas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHoxecTBO, onepanuu HajJ MHOKecTBaMu. Juarpammsl Ditsiepa — Benna
5.2 Jloruka
6 BeposTHOCTE M cTaTUCTHKA
6.1 OnwucarenpHas CTaTUCTHKA
6.2 BepostHocTh
6.3 Komb6unaTtopuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH




7.2

[IpsiMble U TJIOCKOCTH B MMPOCTPAHCTBE

7.3 MHororpaHHUKu
7.4 Tena u NOBEpXHOCTH BpaIlleHUSI
7.5 KoopauHaTsl 1 BEKTOPBI
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