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MNOACHUTEJIbHASA 3AIINCKA

Pabouast mporpamma ydeOHOTO Kypca «Anredpa ¥ Hayala MaTeMaTHYECKOTO aHAIM3a»
0azoBoro ypoBHs i obydaromuxcs 10 —11 kimaccoB pa3paborana Ha ocHoBe DenepallbHOTO
rOCYJapCTBEHHOTO 00pa30BaTEeIbHOIO CTAaHIApTa CPEIHEro oO0mero oOpa3oBaHUs, C YIETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHUH, MPEIbABIIEMBIX K MaTeMaTHYECKOMY OOpa30BaHMIO, U
TPAaaUIMKA POCCHIICKOTO 00pa3zoBaHus. Peanmzanusi mporpaMMmbl  00ECIICUMBACT OBJIAJICHHE
KIIFOYCBBIMU KOMIICTCHIIUAMHA, COCTABJIAIOIIUMMHU OCHOBY IJid CaAMOPA3BUTHUA U HEIIPCPLIBHOI'O
00pa3oBaHus, IEIOCTHOCTh OOIIEKYJIbTYPHOTO, JHYHOCTHOTO M IIO3HABATEILHOTO PAa3BUTHUS
JUYHOCTH 00YYarOIIUXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayama MaTeMaTHYeCKOTO aHaIM3a» SIBISETCS OJHUM W3 Hamboiee
3HAYUMBIX B MPOTpaMMe CTapIIel MIKOJbI, MOCKOIBKY, C OJIHOM CTOPOHBI, OH OOecleynuBaeT
MHCTPYMEHTAJIbHYIO 0a3y Uil H3Y4EHMs] BCEX E€CTECTBEHHO-HAay4yHBIX KypCOB, a C Jpyrou
CTOPOHBI, (OPMHUPYET JIOTUYECKOE U aOCTPAKTHOE MBIIUICHUE Y4YallluXCs Ha YpPOBHE,
HEOO0XOIMMOM JIJIsl OCBOSHHSI KYPCOB HH(POPMATHKH, 00IIIECTBO3HAHMUS, UCTOPHH, CJIOBECHOCTH. B
paMKax JIaHHOT'O Kypca y4alluecsl OBJIaJeBalOT YHUBEPCAIBbHBIM SI3bIKOM COBPEMEHHOM HAYKH,
KoTopas GopMyJIUpYyEeT CBOU JOCTUKEHHUS B MaTeMaTH4YecKoil popme.

Kypc anrebpbl 1 Hayaln MaTeMaTUYECKOTO aHAllM3a 3aKJIabIBA€T OCHOBY JJISl YCIEIIHOTO
OBJIQ/ICHUS 3aKOHAMU (PM3UKHU, XMMUH, OMOJIOTHH, TOHUMAaHHUSI OCHOBHBIX T€HICHIINI YKOHOMHUKHI
U OOIIEeCTBEHHOW KU3HU, IIO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX IM(PPOBBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHSAX, YBEPEHHO HCIOJIb30BaTh MX B IMOBCEJAHEBHOM XU3HU. B TOXKE
BpeMsl OBJIaJIeHUE aOCTPaKTHBIMH U JIOTMYECKH CTPOIMMU MaTeMaTHMYECKUMH KOHCTPYKLUSAMHU
pa3BUBaeT yMEHHME HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHMHHOCTb YTBEpPKIACHMUS,
UCMOJIb30BaTh OOOOIIEHHE M KOHKPETHU3aluio, aOCTparMpoBaHUE M aHAIOTHIO, (OPMHUPYET
KpeaTUBHOE U KPUTHYECKOE MbIIIeHHE. B Xo/e n3ydenus anredpbl 1 Hadajl MaTeMaTUYecKoro
aHaJIM3a B CTapIIEH LIKOJIE ydallWecs IOJIy4aroT HOBBIM ONBIT PEIIEHUS NPUKIATHBIX 3a7ad,
CaMOCTOSITEJIbHOTO  TOCTPOEHUS MaTeMAaTUYeCKUX MOJeNed  pealbHbIX CUTyallUd U
MHTEPIIPETALIMA  IOJIYYEHHBIX PEIIEHUH, 3HAKOMSTCS C MNpUMEPAMU MaTEMaTHYECKHUX
3aKOHOMEPHOCTEHl B NpPUpOJIe, HayKe U B HMCKYCCTBE, C BbLIAIOIIMMUCA MaTeMaTHUYECKUMU
OTKPBITUSIMU U UX aBTOPaMH.

Kypc o6magaeT 3HaunTeIbHBIM BOCIUTATEIbHBIM IOTEHIIMAIOM, KOTOPBIH peanu3yercs Kak
yepe3 yueOHbI MaTepual, crnocoOCTBYIOMUN (HOPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK U
yepe3 crnenupuky y4eOHOW NeATebHOCTH, TPEeOyIoMmelH CaMOCTOSTEIHbHOCTH, aKKypaTHOCTH,
POJOKUTEIbHON KOHIEHTPALlMM BHUMAaHUS U OTBETCTBEHHOCTH 32 IIOJyYEHHBIN pe3ysbTar.

B ocHoBe Meronuku oOyueHus anreOpe W HayajlaM MaTeMAaTUYECKOTO aHalIHu3a JIEKUT
JeSITeIbHOCTHBIN MPUHLIUI 00Y4EHUsI.

CrtpykTrypa Kypca «Anredpa 1 Hauajga MaTeMaTUYECKOTO aHaIM3a» BKIIIOYAET CIIEIYyIOIne
coJiepKaTelbHO-MeTOAuYecKue JUHUU: «Yucna u BbeUMCHCHUSA», «DYHKIUUM U TpaduKmny,
«YpaBHeHUS U HepaBeHCTBa», «Hauana maremarnyeckoro aHainuza», «MHOXECTBAa U JIOTUKAY.
Bce ocHOBHBIE COIEPKATETBHO-METOANYECKUE JIMHUM HU3Y4arOTCS HA MPOTSHKEHMM IBYX JIET
oOydeHus B cTaplled IIKOJIe, €ECTECTBEHHO JAOMOJHSAS APYr Apyra M IMOCTENEHHO HACHIIIAsACh
HOBBIMH TEMaMH M pa3zienamu. JJaHHBIN Kypc SBISETCS MHTETPATUBHBIM, TOCKOJIBKY OObEINHSET
B cel0e coiepxaHHEe HECKOJbKUX MaTeMaTU4YeCKUX IUCHMIUIUH: ainredpa, TPUTOHOMETpHS,
MaTeMaTUYeCKUI aHaJIU3, TEOpUsl MHOXKECTB U Ap. [Io Mepe Toro kak ydamuecs OBJIaJ€BAIOT BCE
Oojee IIMPOKMM MaTeMaTUYECKUM alIaparoM, Yy HHX I[OCJIEIOBaTelbHO (QopMmupyeTcs U
COBEPULICHCTBYETCSI YMEHHE CTPOUTHh MaTEMaTUYECKYIO MOJIENb PEaIbHONW CUTyalluH, IPUMEHATh
3HaHUS, MOJYYEeHHbIEe B Kypce «Aunredpa W Hayala MaTeMaTUYecKOro aHaJIW3ay, IS PelIeHHs
CaMOCTOSITENIbHO C(POPMYTUPOBAHHON MaTeMaTHYECKOH 3afaud, a 3aTeM HHTEPIPETHPOBATH
MOJYyYEHHBIN pe3yJbTart.



CopneprxaTenpHO-MeTOANYeCKast TMHUSA «UKCIa U BBIYUCICHUSD 3aBepiIaeT (OpMUPOBAHUE
HABBIKOB MCIOJIb30BaHUS JIEHCTBUTENBHBIX YHCEN, KOTOPOE ObLI0 HA4aTO B OCHOBHOM mIkoje. B
cTapuieil mKoje oco0oe BHUMaHHUE yrenseTcs (OPMHPOBAHUIO IMPOYHBIX BBIYUCIUTEIBHBIX
HABBIKOB, BKJIIOUYAIOLIMX B ce0S HCIIOJIb30BAHHME PA3IUYHBIX (HOPM 3alUCU JIEHCTBUTEIBHOTO
4ucila, YMEHUE PallMOHAIBHO BBINOJHATH ACHCTBUS C HMMM, JEJIaTh NPUKUIKY, OLEHUBATh
pe3ynbraT. OOyuyaromuecs: MOMY4alOT HAaBBIKW HPUOMMKEHHBIX BBIYUCICHUHN, BBIOJHEHUS
JeMCTBUI C YMCIaMH, 3alMCAaHHBIMHM B CTaHIApTHON (hopMe, MCIIOIb30BAaHMS MaTeMaTHYECKUX
KOHCTaHT, OLICHUBAHUS YUCIOBBIX BBIPAKECHUM.

Jluaus «YpaBHEHHS M HEPABEHCTBa» PEATM3YeTCs] Ha MPOTSDKEHUH BCEro OOy4YeHHsS B
CTaplled WIKOJe, IOCKOJBbKY B KaXJOM paszJene MporpaMMbl IPEIyCMOTPEHO peUIeHue
COOTBETCTBYIOIMX 337a4u. OOyyaromuecs OBIaIeBalOT Pa3IMUYHBIMU METOIaMH PEIICHUS LETbIX,
paloHaIbHBIX, UPPAIlMOHATBHBIX, TOKA3aTENIbHBIX, TOTAaPU(PMUUECKUX U TPUTOHOMETPUUYECKUX
YpaBHEHUM, HEPABEHCTB U UX cucteM. [losydeHHble yMEHMSI NCIOJIB3YIOTCS IPU UCCIIEIOBAHUN
GyHKIMI C TOMOIIbIO MPOU3BOJHOM, PEIICHUH MPHUKIAIHBIX 3a/ad M 3aJa4 Ha HaXOXXICHHE
HanOOJBIINX W HAUMEHBIINX 3HaYeHWI (yHKUWU. JlaHHas comeprkaTeibHas JIMHUS BKIIIOYAET B
cebst Takxke (HopMUPOBAHKHE YMEHUHN BBITIOJIHATH pacu€Thl 0 hopMyiaM, MpeoOdpa3oBaHUS 1IEIIbIX,
PAlMOHATIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUH, @ TAK)KE BBIPAXKECHUI,
coJlepKalluX CTerneHu u Jjorapudmel. braromaps wuzydeHuro anreOpanyeckoro Marepuana
IPOMCXOIUT AajbHEWIee pa3BUTHE AITOPUTMHUYECKOTO M a0CTPAKTHOTO MBIIUICHHS yJaIluXcs,
bopMUpPYIOTCS HABBIKM JCIYKTUBHBIX pPAacCyXKIEHUH, pabOThl C CHUMBOJBHBIMH (opMamu,
IIPEJICTaBICHUSI 3aKOHOMEPHOCTEN U 3aBHCUMOCTE B BHJI€ PaBEHCTB M HEpaBeHCTB. Airedpa
npemiaraeT 3G HEeKTUBHBIE HHCTPYMEHTHI JJIs PEeLICHHS MPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX
3a/1a4, HarJIgJHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK SI3bIKa HAYKH.

CopnepxaTenpHo-MeToAnYecKast TUHUSA «DYHKIMU U TpaUKH» TECHO MEPEIIeTaeTcs C
JpYTMMHU JIMHUSIMU Kypca, IIOCKOJIbKY B KAKOM-TO CMBICIIE 3aJIa€T MOCIIEJ0BATEIbHOCTD U3YUEHUs
Mmarepuaia. M3ydyeHue cTeneHHOH, moKa3aTeabHOH, Jorapu(MUIecKO U TPUTOHOMETPUYECKUX
GyHKIMHI, UX CBOMCTB U rpaHKOB, UCHOJIB30BaHNE (YHKIMH AJI pElIeHMs 3aad U3 JAPYrux
y4eOHBIX IPEMETOB U PeaTbHOM KU3HU TECHO CBA3aHO KaK C MaTEMaTHUYECKUM aHAJIU30M, TaK U
C pellieHueM ypaBHEHUH 1 HepaBeHCTB. [Ipu aToM Oosbliioe BHUMaHKE yaenseTcs: GOpMUPOBAHUIO
YMEHUs BbIpaXaTb (opMyJiaMH 3aBUCHMOCTH MEXIY pa3iIMYHBIMU BEJIMYMHAMM, MCCIIEOBAThH
MOJIy4YeHHbIe (PYHKIIMU, CTPOUTH UX Tpaduku. MaTepuasn 3TOH cosiepKaTeabHON JTMHUM HalleJIeH
Ha pa3BUTUE YMEHHUU M HaBBIKOB, MO3BOJIAIOIIUX BBIPA)KAaTh 3aBUCUMOCTH MEXIY BEIMYMHAMU B
pasnuuHOi opMe: aHATUTUYECKOH, rpadudeckoil u cioBecHo. Ero m3ydenue crnocoOCTByeT
Pa3sBUTHIO AJITOPUTMUYECKOTO MBIIIJICHUS, CIIOCOOHOCTH K OOOOIIEHHI0 M KOHKPETH3aIHH,
VCITOJIb30BAaHUIO aHAJIOTHH.

CopnepxarenpHas nHUA «Havyana mMaTeMaTHuecKOro aHajan3a» MO3BOJIAET CYLIECTBEHHO
paciIMpuTh KPYr Kak MaTeMaTU4YeCKUX, TaK U MPUKIAIHBIX 3a7a4, JOCTYIHBIX 00y4JaromuMcs, Y
KOTOPBIX MOSBIISIETCS BO3MOXXHOCTh MCCIIEIOBATh M CTPOUTH IpaduKu (PYHKIMHA, ONPEAEATh UX
HauOOJbIIME U HAaUMEHbIIINE 3HAUEHUS, BRIYUCIATH IJIOMAAN GUTyp U OOBEMBI TEJ, HAXOAUTh
CKOPOCTM M YCKOpPEHHs ImpoueccoB. JlaHHas coaepaTellbHas JIMHUSA OTKPBIBAET HOBBIE
BO3MOXXHOCTH TOCTPOCHMSI MaTeMaTHUYeCKUX MOJeJe peaJbHBbIX CHUTyallli, HaXO0XKJIeHUs
HAaWIy4llero peHleHHs] B NPUKIAIHBIX, B TOM YHCJIE COLMAIBHO-DKOHOMHYECKHX, 3ajayax.
3HAKOMCTBO C OCHOBAMHM MaT€MAaTHYECKOr0 aHalu3a CHOCOOCTBYET Pa3BUTHUIO aOCTPaKTHOTO,
(opMaTbHO-JIOTHYECKOT0 U KPEaTUBHOTO MBINUICHUS, ()OPMHUPOBAHUIO YMEHUI pacro3HaBaTh
MPOSIBIICHUS] 3aKOHOB MaTeMaTUKH B HayKe, TeXHUKe W HcKyccTBe. OOyuarolmuecs Y3HAIOT O
BBIIAIOIMXCS PE3yJIbTaTaX, [IOJIYYEHHBIX B X0/I€ Pa3BUTHsI MaTEMATUKHU KaK HAyKH, U UX aBTOpax.

CopaepxxarenpHO-MeTOoMUecKass TUHUSA «MHOXKECTBA U JIOTMKa» B OCHOBHOM IOCBSIIIEHA
3JIEMEHTaM TEOPUHU MHOKECTB. TEOpETUKO-MHOKECTBEHHBIE IIPE/ICTABICHNSI IPOHU3BIBAIOT BECH
KypcC LIKOJIBHONW MaTeMaTHKU U IpeiaraloT Haubosee YHUBEPCAIbHBIN SI3bIK, 00bEIUHSAIOIINI
BCE paszeibl MaTeMAaTUKM U €€ MPWIOKEHWH, OHU CBS3BIBAIOT pa3HbIE MaTEMaTUYECKUE
JUCHUIIMHBI B enuHoe uenoe. [loaromy BaXkHO AaTh BO3MOYKHOCTh HIKOJIBHUKY ITOHUMATh



TEOPETUKO-MHOKECTBEHHBIM S3bIK COBPEMEHHOM MAaT€MAaTHKM M HCIOIb30BAaTh €ro s
BBIPAXCHUS CBOUX MBICIICH.

B kypce «Anrebpa n Havana MaTeMAaTUYECKOTO aHAJIN3a» MPUCYTCTBYIOT TAKXKE OCHOBBI
MaTeMaTHYeCKOr0 MOJICIMPOBAHUS, KOTOpbIE NMPHU3BaHbl CPOPMHUPOBATH HABBIKU IOCTPOCHUS
MOJIeNIell peallbHBIX CUTYallui, UCCIIEOBAHUS 3TUX MOJIENEH C MOMOUIBIO anmnapaTa aareopsl u
MaTEMAaTHYECKOTO aHaJIW3a M WHTEPIPETAluy IIOJYy4YEHHBIX pe3yibTaroB. Takue 3amaHus
BILUICTEHbl B KaXIbId M3 pa3leloB IIPOrpaMMbl, IIOCKOJIBKY BECh MaTepuall Kypca IIHPOKO
WCIIOJIB3YETCS Ul PEeLICHUs MIPUKIAIHBIX 3anad. [Ipy pelmennn peanbHbIX NPaKTUYECKUX 3a7a4
ydaliuecss — pa3BUBAalOT  HAONIONATENIBHOCTb,  YMEHHME  HAXOIUThb  3aKOHOMEPHOCTH,
abcTparupoBaThCsi, HUCIONb30BAaTh AHAIOTUIO, 0000IIaTh M KOHKPETH3MPOBATH IPOOJEMY.
JlesatenpbHOCTh TIO (OPMHUPOBAHUIO HABBIKOB DPEUICHUs NPHUKIATHBIX 337ad OPTraHU3yeTCs B
npoliecce U3y4eHus BcexX TeM Kypca «AnreOpa 1 Hayajla MaTeMaTHYECKOro aHaIu3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM MJ1aHe Ha U3y4eHHe Kypca anreOpbl 1 Hayall MaTeMaTHYeCKOTo aHalinu3a Ha 6a30BOM
ypoBHE oTBOJIUTCA 2 yaca B Henento B 10 kmacce u 3 1aca B Henento B 11 kiacce, Bcero 3a jiBa
roja o0yuenust — 170 gacos.

PEAJIU3AIIUSA MOAYJIA «IIKOJBHBIN YPOK» PABOYEN ITPOT'PAMMBI
BOCIIMTAHMUSA

B mnpouecce peanuzanuu pabodeil mporpamMmbl ydeOHOro mnpenmera «Pycckuil s3bIK»
MPOUCXOIUT TOCTUKEHUE IMYHOCTHBIX PE3y/IbTaTOB B paMKax peannzanuu Moayns «IkonbHbIN
ypOK» paboueil mporpaMmbl BOCOUTAHUS, @ UMEHHO:

- aKTUBM3aIlMsl MOTHUBALIMU K TO3HAHUIO U O0YUYEHHUIO;

- (hopmupoBaHHe y 00y4arOIMIHUXCsI OCHOB POCCUHCKON WACHTUYHOCTH;

- (hpopmHpoBaHUE TOTOBHOCTH 00YYAIOIINXCS K CAMOPa3BUTHIO;

- (hopMUpOBaHHE IEHHOCTHBIX YCTAHOBOK U COLIMAIIBHO 3HAYMMBIX Ka4eCTB JIMYHOCTH.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KUIIACC

Yuciia 1 BLIYUCICHUA

Panyonanenelie uncia. OOBIKHOBEHHbIE U JECATUYHbIE APOOH, MPOLEHTHI, OECKOHEUHbIE
nepuoguveckue  apodu.  Apudmernueckue omepanud € paUMOHAIBHBIMU  YHCIAMH,
npeoOpa3oBaHusl YMCIOBBIX BblpakeHUH. Ilpumenenue apoOGeil M NPOLIEHTOB MJs pPELICHUs
IIPUKJIAIHBIX 33/1a4 U3 Pa3IU4HbIX OTPACIICH 3HAHUN U PEAIIBHON KU3HH.

JelicTBuTenpHble yKcaa. PanyoHanpHble W MppalUoOHaNbHble uucia. Apudmernueckue
orepanuy ¢ ACUCTBUTEIbHBIMU yuciaMu. [IpuOnmk€HHbIE BBIYMCIEHUS, IPAaBUIA OKPYIJIEHUS,
IIPUKUKA U OLICHKA Pe3YyJIbTaTa BEIYACICHUM.

Crenenp ¢ nenbiM mokazarenem. CrannmaptHas Gopma 3amucH JAeHCTBUTEIHHOTO YHUCIA.
Hcnonb3oBanue mnoaxoismeil (GopMbl 3amucu  JIEHCTBUTENbHBIX 4YHCEN JJI  pPELICHUs
IIPAaKTUYECKMX 3a/1a4 U IPECTaBICHUS JaHHBIX.

Apudmerndeckuil KopeHb HaTypalbHOW cTemeHu. JledicTBus ¢ apudmeTudyecKkuMu
KOPHSIMH HaTypaJIbHOM CTEIICHHU.

CuHyC, KOCUHYC M TaHI€HC YHMCIIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCJIOBOTO ApIyMEHTA.

YpaBHeHHs] M HEPABEHCTBA

ToxnecTBa U TOXKAECTBEHHbIE PE0OpPa30BaHUS.

[IpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpakeHU. OCHOBHBIE TPUTOHOMETPHUUECKUE
(bopMyIIBL.

YpaBHeHUE, KOpeHb ypaBHEHUS. HepaBeHCTBO, pelieHne HepaBeHCTBa. MeTo1 HHTEPBAJIOB.

Pemenue nensix u 1poOHO-pallMOHANIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenue uppalvoHaabHbIX YPAaBHEHUN U HEPABEHCTB.

Pemienne TpuroHOMETpUYECKUX YPaBHEHUM.

IIpuMeHeHrEe ypaBHEHMI M HEPABEHCTB K PELICHUIO MAaTeMaTUYECKMX 3a1ad U 3aJ1ad U3
Pa3IUYHBIX 00J1aCTe HayKu U peaJIbHOM JKU3HH.

DOyHKIUH U rpaduku

@yHK1Ms, criocoOsl 3ananus GpyHkuuu. ['padux pynkunu. Bzaumuo oOpaTtHble QyHKIIMH.

OO6nacTp omnpeneneHuss ¥ MHOXecTBO 3HaueHui ¢pynkuuu. Hynu ¢ynkuuu. [IpomexyTku
3HAKOMOCTOSIHCTBA. YETHBIEC M HEUETHBIEC (QYHKIUU.

CrenenHass (yHKIMsS C HaTypaJbHbIM M LIE€JbIM Toka3areneM. EE cBolicTBa M rpaduk.
CaotiicTBa U rpaduK KOpHs N-0i CTENEHH.

TpuroHomerpudeckas OKpPYKHOCTb, OINpEAEICHUE TPUTOHOMETPHUUECKUX (YHKIUI
YHUCIIOBOTO apryMEHTA.

Havana maTreMaTH4ecKOro aHajmu3a

[TocnenoBarenbHOCTH,  €cHOCOOBI  3aJaHUs  IOCIENOBATEIbHOCTEH. MOHOTOHHBIE
IIOCJIEI0BATEILHOCTH.

Apudmernueckass W reoMerpuueckas —mporpeccud.  beckoHeyHo — yObIBaromias
reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO yOBIBAIOLIEH I'€OMETPHUECKONW MPOTrpecCHi.
@dopmMyna CIOXKHBIX IPOLEHTOB. Mcrnonb30BaHME MPOrpeccHu Ui PELICHMsS PEealbHBIX 3aJad
IIPUKJIAHOTO XapaKTepa.

MHozxecTBa U JIOTHKA

MHoecTBO, omnepanuu Hajx MHokecTBamu. [{uarpammel Oiinepa—Benna. [Ipumenenne
TEOPETUKO-MHOKECTBECHHOIO aIlapara IjIsl OIMMCAHMs PEajbHBIX IPOLECCOB M SIBICHUH, IPU
pELICHUHU 33/1a4 U3 APYTUX YUeOHBIX MTPEIMETOB.

Onpenenenue, Teopema, CICACTBUE, T0OKA3aTEIbCTBO.

11 KUIIACC



Yucia 1 BLIYMCICHHUA

Harypanbnsle u nensie yucna. [Ipu3Haku qeIMMOCTH HEIbIX YUCEIL.

CreneHsb ¢ paMOHAIBHBIM ITOKa3areaeM. CBONWCTBA CTEIICHH.

Jlorapudm umcna. JlecaTHUHbIE U HATYpaJIbHBIC JIOTapH(PMBI.

YpaBHeHUs1 1 HEPABEHCTBA

[TpeoOpa3oBaHue BEIpaKEHUH, COAEPIKAIINX JIOTAPU(MBIL.

[TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX CTEIEHU C PAL[MOHAIBHBIM IIOKA3aTEIEM.

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toxa3arenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUS U HEPAaBEHCTBA.

CucreMbl TUMHEHHBIX YpaBHEHMH. PenieHue NpUKIaIHBIX 3a7ad C IOMOIIBIO CHUCTEMBI
JIMHEHHBIX YPAaBHEHUM.

CucreMbl ¥ COBOKYITHOCTH PallMOHAIbHBIX YPAaBHEHHUI U HEPABEHCTB.

IIpuMeHeHne ypaBHEHUMH, CUCTEM M HEPABEHCTB K PELICHUI0 MATEMAaTHYECKUX 3a1ad U
3aj1a4y U3 pa3IMuHbIX 00JacTell HAyKU U pealbHOM KU3HU.

DyHKIUHN U ITpagUKH

Oynkuus. [lepuonnmyeckue  Qynkuuu. IIpomMexkyTku MOHOTOHHOCTH — (YHKILHMH.
Makcumymbl 1 MUHUMYMbl (yHKIuu. HauOosbliee u HauMeHbllee 3HaueHHE (DYHKIUU Ha
IIPOMEXKYTKE.

Tpuronomerpudeckne GyHKINHU, UX CBOHCTBA U TpauKH.

[Toka3zarenbHas u orapudpmuueckas GyHKIHUU, X CBOMNCTBA U Tpa(UKH.

Ucnionp3zoBanue rpadukoB PyHKIUHN 1 pEIICHUS] YPABHEHHU U U IMHEWHBIX CUCTEM.

Hcnonb3oBanue rpapukoB (QYHKIUN A7 HCCIEAOBAaHHUs MPOLIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPHU PELICHUH 3a/1a4 U3 IPYruX YUeOHBIX IPEIMETOB U PEAIbHOM KU3HU.

Havana maTeMaTH4eCKOro aHaJIM3a

HenpepseiBable pyHKIIMU. MeTon MHTEPBATIOB /1JIsl pELICHHS] HEPABEHCTB.

[TpousBonHas Gpynkiun. ['eomerpuueckuii 1 GU3NUECKUl CMBICT POU3BOTHOM.

[TpousBoaHble 31eMeHTapHBIX (QYHKIUI. DOpMynbl HaXO0XKAECHUS MPOU3BOJHON CYMMBI,
HPOM3BEACHUS M YACTHOTO (DYHKIIMH.

[TpymeHeHre MPOU3BOIHOM K MCCIEI0BaHUIO (PYHKIIMI HA MOHOTOHHOCTb M AKCTPEMYMBI.
Haxoxnenne HanOoJbIIero 1 HAMMEHbIIEro 3HaYeHus: (YHKIIUU Ha OTPE3Ke.

IIppuMeHeHre NpPOW3BOMHOM JUIl HAXOKJICHHsS HAWIYYIIEro pPEIICHHWS B INPHUKIAJTHBIX
3ajaydax, s ONpeaesieH|s] CKOPOCTH MpoIiecca, 3aJaHHOTro (GopMyIIoi UK rpadukoMm.

[TepBoobOpaznas. Tabnuma nepBooOpa3HbIX.

Wuterpan, ero reoMeTpudyeckuii M (Qu3MuUecKuil cMbicia. Brpluncienue HHTErpaga 1o
dbopmyne Hetorona—JleniOnuna.



IIVTIAHUPYEMBIE PE3YJIbTATBI

OcBoenue y4yeOHoOro mpenmera «MaTeMaTHKa» JOJDKHO OOeCreuyuBaTh JOCTHIKEHHE Ha
YpOBHE cpelnHero ooimiero o0pa3oBaHUsl CIHEAYIONIMX JUYHOCTHBIX, METallpeIMETHBIX U
NPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIC pPE3ylbTaThl OCBOCHHUS MPOTPaMMBbl ydeOHOro mpeamera «MareMaTukay
XapaKTEepU3YHTCA:

['paxxnanckoe BocuTaHue:

c(OpPMUPOBAHHOCTHIO TPAXKIAHCKOW MO3MIMU OOyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJICHAa POCCHUICKOrO OOIIECTBA, MPEICTABICHHEM O MAaTEeMAaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3NUYHBIX CTPYKTYp, SBICHUH, MNPOLEAYp Tpa)kIaHCKOro oOIIecTBa
(BBIOOpBI, OMPOCHI MU Tp.), YMEHHEM B3aUMOJEHCTBOBATH C COIMAJIBHBIMH HWHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAYCHHEM.

[TaTproTrueckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUNCKOMN IPAXKIAHCKON MACHTUYHOCTH, YBKEHUS K MPOLLIOMY U
HACTOSIIIEMY POCCUHCKOW MAaTeMAaTHKH, IEHHOCTHBIM OTHOIIEHUEM K JIOCTHUKEHHUSM POCCUUCKHUX
MaTE€MaTUKOB U POCCUICKOM MAaTeMAaTHYECKOW WIKOJIbI, K MCIOJIb30BAHUIO 3TUX JOCTHKEHUU B
JIPYTUuX HayKax, TEXHOJOTHUSIX, chepax SKOHOMHUKH.

JyXOBHO-HPABCTBEHHOI'O BOCIIUTAHHUSL:

OCO3HAHHMEM JIYXOBHBIX IIEHHOCTEH pPOCCHICKOr0 Hapoja; chopMUPOBAHHOCTHIO
HPaBCTBEHHOT'O0 CO3HAHMS, 3TUUECKOTO MOBEICHHUS, CBI3aHHOIO C MPAKTUUYECKUM IMPUMEHEHUEM
JTOCTMDKCHUN HAyKW U JIEATEIbHOCTHIO YYEHOTO; OCO3HAHHWEM JIMYHOTO BKJIa/Ja B MOCTPOEHUE
YCTOHYHBOTO OyIYIIETO.

DCTeTUYECKOe BOCIIUTAHUE:

ACTETUYECKUM  OTHOLIEHWEM K  MHUpPY, BKIIOUasg JCTETHUKY  MAaTeMaTH4YeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEIICHHH, pacCyXIeHUW; BOCHPUUMYHBOCTBIO K
MaTE€MaTUYECKUM acleKTaM Pa3IuvyHbIX BUJIOB UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHHE:

c(OpPMUPOBAHHOCTHIO YMEHHsI TPUMEHATh MaTeMaTHYeCKHe 3HaHUS B MHTEpecax
310poBOTO U Oe3omacHoro oOpa3a >KU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3/J0POBBIO
(3mopoBoe mHTaHUEe, cOATAaHCHUPOBAHHBIA PEKUM 3aHSATHH M OTHbIXa, peryispHas (usndeckas
aKTHBHOCTH); (PU3UUECKOTO COBEPIICHCTBOBAHUSA, MIPH 3aHATUIX CIIOPTHBHO-030POBUTEIHHON
JeATETbHOCTBIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM I[EHHOCTH TPYIOIIOOUS; MHTEPECOM K Pa3IUYHBIM
chepam npodeccHoHaTBEHON NEeITETbHOCTH, CBSI3aHHBIM C MATEMATHKON M €€ MPUIOKCHUSIMU,
YMEHHEM COBEpIIIaTh OCO3HAHHBIN BBHIOOP Oymyleit nmpodeccun u peaaTn3oBbIBaTh COOCTBEHHBIC
KU3HCHHBIC IUIAHBI; TOTOBHOCTBIO W CIIOCOOHOCTHIO K MaTeMaTHYeCKOMY OOpa30BaHUIO U
camM000paz0BaHUIO Ha TPOTSHKEHUH BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PEIICHUN
MPaKTUYECKHX 3a/1a4 MAaTEMaTUIECKON HAITPABICHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHUE:

c(OpPMUPOBAHHOCTBHIO JKOJOTUYECKOW KYNbTYpbl, IMOHUMAHHEM BIUSHUS COLHUAIbHO-
SKOHOMHUYECKUX IPOLIECCOB HA COCTOSIHHE MNPUPOJHONM U COIMAIBHOW Cpeibl, OCO3HAaHUEM
I00aTbHOTO  XapakTepa JKOJOTMYECKUX  MpoOsieM; OpUeHTalued Ha  I[pUMEHEHHE
MaTEeMATHYECKUX 3HAHUW ISl pelICHHs 3a7ad B O00JIaCTH OKPYXKAIOUIEH Cpelbl, IaHHPOBAHUS
ITOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUI ISl OKPY>KAIOIIEN CPEJIbl.

I{eHHOCTH HAyYHOTO ITO3HAHMUSL:



c(OPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKU U OOIIECTBEHHON MPAKTUKH, TOHMMAaHUEM MaTeMaTUYECKON HayKu Kak cepbl
YeJIOBEUECKON JIEATEIbHOCTH, 3TANOB €€ pa3BUTUSA U 3HAYMMOCTH JIJIsl Pa3BUTHUS LMBUIM3AINY;
OBJIaJICHUEM SI3bIKOM MAaTEMAaTHKU U MaTeMaTH4eCKON KyJIbTYpOU KaK CpeICTBOM IMO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIISITH IPOEKTHYIO U MCCIEAOBATENIbCKYIO JESITEIIbHOCTh WHIWBUIYAIbHO
U B TpYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3yabTaThl OCBOSHUS IPOrpaMMBbl y4eOHOTO npeamera «MaremaTrukay
XapakTepU3yIOTCd  OBJAJCHHEM  YHUBEPCAIbHBIMU  HO3HABAMENbHbIMU  OeliCEUaMl,
VHUBEPCANILHLIMU ~ KOMMYHUKAMUBHBIMU — OCliCBUAMU,  YHUBEPCANbHLIMU — PecyIsimUSHbIMU
OelcmeusIMu.

1) Vnusepcanvhvle noznasamensmsle oeticmeus, obecneuusaom Gopmuposanue 6a3068blx
KOCHUMUBHBIX NPOYECCco8 0byyalowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpad;,
npUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBbie nOrMYECKHE NEUCTBHS:

® BBIBISITH M XapaKTepU30BaTh CYIIECCTBEHHbIC MPU3HAKU MAaTEMaTHYECKHMX OOBEKTOB,
MOHSITHIA, OTHOIICHWH MEXIYy TOHATUSIMH, (HOPMYIMPOBATH OMPEACIICHUS TOHSATHI;
yCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(PHUKAINN, OCHOBAHHS JJIs1 0000IIeHNU s
U CpaBHEHUs, KPUTEPUU MPOBOIUMOTO aHATN3a;

® BOCIPHUHHMMATbH, (HOPMYJIHPOBATh U MPEOOPA3OBHIBATH CYXKJIECHUS: YTBEPAUTEIIbHBIE U
OTpUIaTeNbHbIE, eANHUYHBIC, YACTHBIE U OOIIHE; YCIOBHEIE,

® BBIBIATH MAaTEMAaTUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IIPOTUBOPEUUS B (paKTax,
JAHHBIX, HAONIONEHUSIX WM YTBEPXKIACHUSX; TpeIyiaraTh KPUTEPUU IJisi BBISBJICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

e JieNaTh BBIBOJBI C MCIOJB30BAaHUEM 3aKOHOB JIOTHKH, ACTYKTUBHBIX UM MHIYKTUBHBIX
YMO3aKJII0YEeHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

® TPOBOJUTH CAMOCTOSTENLHO JOKA3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKICHHH (TIpsSMBbIe
U OT TPOTUBHOTO), BBICTPAMBATh AapPryMEHTAIMIO, MPHUBOJUTH TPUMEPHl U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIEC CYXKCHUS U BBIBOJIBI;

e BBIOMpaTh Croco0 perieHuss y4eOHOUW 3amauu (CpaBHHUBATh HECKOJBKO BapUAHTOB
peleHus, BbIOUpaTh Haubomee MOAXOMSAIMUNA ¢ YIETOM CaMOCTOSTENIbHO BBIJEICHHBIX
KpUTEPUEB).

ba3oBble uccienoBarenbCckue JeMCTBUS:

® CMOJNB30BaTh  BONPOCHI  KAaK  MCCIENOBAaTENbCKUN  MHCTPYMEHT  IO3HAHUS;
dbopMyIHUpOBaTh BOMPOCH], (PUKCUPYIOIINE MPOTUBOPEUne, MpodIeMy, yCTaHABINBATh
UCKOMOE U JaHHOe, (OPMHPOBATH THUIOTE3y, APTYMEHTHUPOBATh CBOIO IO3ULHUIO,
MHEHHE;

® [POBOJUTH CaMOCTOSATENbHO CIUIAHUPOBAHHBIA 3KCIEPUMEHT, HCCIEIOBaHUE IO
YCTAaHOBJIEHHIO OCOOEHHOCTEH MaTeMaThuyeckoro oObeKTa, SBJIEHHS, Ipolecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy OOBEKTaMH, SBICHUSMU, MPOIIECCAMU;

® CcaMOCTOATENbHO (opMynupoBaTh O0OOIIEHHS U  BBIBOABI IO  pe3yjbTaTam
MpOoBeAEHHOT0 HAOIIOACHMS, UCCIEA0BaHUS, OLEHUBATh JOCTOBEPHOCTh MOJYUYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 0000IICHMIA;

® [POTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOLIECCA, a TAK)KE BBIABUTaTh MPEAOI0KEHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ unpopmanueii:

® BBIBIATH AePUIUTHI HH(GOPMALIUY, JAHHBIX, HEOOXOIMMBIX JUIsl OTBETA Ha BOMPOC U
JUTSL pEeIlIeHUs 3a1a4H;



BBIOMpaTh HMHQPOPMAIMIO H3 HWCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEeMAaTHU3UPOBaTh U HUHTEPIPETHUPOBATh MHGOPMAIUIO PA3IUYHBIX BUAOB U (QOpM
IIPEJICTaBICHHUS];

CTPYKTYypUpOBaTh HH(OpMaLMIO, TMPEACTaBIATh €€ B pasNu4HbIX (Qopmax,
WTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAAEKHOCTh HMH(POPMAIMK IO CaMOCTOSTENBHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) Vuueepcanvhvie KOMMYHUKAMUBHBLE OCliCMEUs, 00eCcneuusarom coopmupo8aHHoOCmb
COYUANBHBIX HABLIKO8 00YYAIOUWUXCSL.
OO0weHue:

BOCIIPHHUMATh U (POPMYIHPOBATH CY)KJICHHS B COOTBETCTBUH C YCIOBUSIMHU U IEIISIMU
OOLIEHMs; SICHO, TOYHO, I'PaMOTHO BBIPAKaTh CBOI TOYKY 3PEHHUS B YCTHBIX U
IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 XOAY PEIICHUs 3a1a4i, KOMMEHTUPOBATh
IIOJIy4ECHHBIA pe3yibTarT;

B X0/ 00CYKJIEHHs 331aBaTh BOIPOCHI 0 CYLIECTBY 00CYXK1aeMOi TeMbl, IPOOIEMBI,
pelaeMoi 3a1a4u, BBICKa3bIBaTh UJIEH, HALICJICHHBIC HA IIOMCK PELLEHUS; COIIOCTABIIATh
CBOM CY)KJICHUS C CYXJACHUSIMH JIPYTHX YYaCTHUKOB JMajora, OOHapyKUBaTh pa3inyuue
U CXOJCTBO IO3UIMI; B KOPPEKTHOH (opme (opmynnpoBaTh pa3HOIIACHs, CBOU
BO3PaKEHUS;

IIPEJICTABIISITh PE3YNIbTAThl PELICHUs 3a/1aul, SKCIIEPUMEHTA, UCCIEN0BAaHNUs, IIPOEKTA;
CaMOCTOSITENIbHO BBIOMpaTh (popMaT BHICTYIUICHUS € Y4ETOM 3a7ay Ipe3eHTALUN U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyIHUYECTBO:

MOHMMATh ¥ UCTIOJIB30BATh MPEUMYIIECTBA KOMAaHIHON W HHMBHIyaTbHON paboThI IpH
peleHnH y4eOHBIX 3a/1a4; IPUHUMATh 1eJIb COBMECTHOM JesTeIbHOCTH, TJIAHUPOBATh
OpraHu3allMl0 COBMECTHOM paboThl, pacnpenensTbh BHIbI paboT, JOroBapUBATHCS,
00CcyX1aTh MPOIECC U Pe3yJbTaT padboThl; 000011aTh MHEHUST HECKOIBKHX JIIOJIEH;
y4acTBOBaTh B IPYMIOBBIX (opMax paboThl (00CykaeHUs, 0OMEH MHEHUH, «MO3TOBbIE
IITYPMBI» U UHBIE); BBITIOJHATH CBOIO YaCTh paOOTHl M KOOPAMHUPOBATH CBOM JIEHCTBUS
C APYTMMH YWIEHAMH KOMAaH[bl; OLIEHUBATh Ka4eCTBO CBOET0O BKJIA/a B OOIIUI MPOAYKT
10 KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

3) Vuusepcanvuvie pecynamusnsie oeticmausi, 06ecneuugaiom opmMuposanue CMvlCi08bix
YCMAHOB0K U HCUSHEHHBIX HABbIKOE TUYHOCTIU.

Camoopranusanusi:

COCTaBJIATh IUJIAaH, aIrOPUTM pEUICHHs 3a/adyd, BbIOMpaATh CIIOCOO peHIeHHs ¢ y4ETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI pEUIeHUH ¢ y4ETOM HOBOM MH(OpMALIUK.

CaMOKOHTpOJIb:

BIIAJICTh HABBIKAMH TI03HABATEIHHON PEQIIEKCHHM KaK OCO3HAHUS COBEPIIACMBIX
JEWCTBUM ¥ MBICTUTEIBHBIX TIPOIIECCOB, WX PE3yJbTAaTOB; BIJANIETh CIOCOOAMHU
CaMONPOBEPKH, CAMOKOHTPOJI Mpolecca M Pe3ysibTara pPElIeHUs MaTeMaTUYecKOou
3a]a4u;

MpEeABUACTh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPHU PEIICHUH 33]1a4d, BHOCUTH
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAWIEHHBIX
OIIMOOK, BBISIBICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBHUE pe3yJbTaTa Ied W YCIOBHUSAM, OOBICHITh MPUUHHBI
JOCTYIKEHUSI WM HEIOCTIKEHUS Pe3yJNbTaTOB JAEATEIbHOCTH, HAXOIHUTh OIIUOKY,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI



OcBoenne yueOHOro Kypca «Anredpa M Hayala MaTeMaTUYECKOTO aHajin3a» Ha YpPOBHE
cpeaHero oduiero oopa3zoBaHus JODKHO 00ECIeUnBaTh JOCTHKEHHE CIETYIOUINX MPEIMETHBIX
00pa3oBaTeNIbHbIX PE3yJIbTaTOB:

10 KUIACC

Yucia 1 BLIYMCICHHUA

OnepupoBaTh NOHATHUSAMH: PALMOHATBHOE W JICHCTBUTEIBHOE YUCIO, OOBIKHOBEHHAs M
JecATUYHas ApOOb, IPOLIEHTHI.

BrimonsaTe apudmeTnieckue onepanuy ¢ paliioHaATbHBIMU U JICHCTBUTEILHBIMU YHCIIAMU.

BbinonHATe npuOIMKEHHBIE BBIYMCICHUS, MCIOJB3YS IpaBWJIa OKPYIJIEHUs, JeJaTh
IPUKUAKY U OLIEHKY pe3yJbTaTa BbIYMCICHUI.

OnepupoBaTh HOHATHSAMMU: CTENEHb C LEJIBIM IOKa3aTeleM; cTaHAapTHas (Gopma 3amnucu
JEHCTBUTENBHOTO YMCiIa, KOPEHb HATypaJIbHOM CTENEHM; MCIIOJIb30BaTh MOAXOASILYI0 (hopMy
3alACU AEUCTBUTEIBHBIX YUCEI Ul PEIICHUS IPAKTUYECKUX 3a7a4 U IPEJCTABICHUS JAHHBIX.

OnepupoBarh NOHATHSAMH: CUHYC, KOCUHYC U TAHT€HC IPOU3BOJILHOIO YIJIa; UCIIOJIb30BATh
3aIlUCh TPOU3BOJIBHOTO YIJIa Yepe3 0OpaTHbIE TPUTOHOMETPHUECKUE (PYHKIIUH.

YpaBHeHusI 1 HepaBeHCTBA

OnepupoBaTb NOHATHAMHU: TOXKAECTBO, YPABHEHUE, HEPABEHCTBO; LIE€JI0€, PALlMOHAIBHOE,
UpPpaLMOHATIbHOE YPAaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPABHEHUE;

BeimonuaTe  mpeoOpa3oBaHMs — TPUTOHOMETPUYECKMX — BBID@KEHUMM W pemiarh
TPUTOHOMETPUUECKHE YPABHEHUS.

BeinonHATe npeobpa3zoBaHus LIEJBIX, PAllMOHAIBHBIX U WPPALMOHAIBHBIX BBIPAKEHUH U
pelaTh OCHOBHBIE TUIIBI LIETIBIX, PAIMOHATIBHBIX U UPPALMOHAJIbHBIX YPAaBHEHUIN 1 HEPABEHCTB.

[TpuMeHATh ypaBHEHMsI U HEPABEHCTBA JUIS PELICHHMS MaTeMaTUYEeCKUX 3a/1ad U 3a4ad u3
Pa3IUYHbBIX 00J1aCTe HayKu U peaJIbHOM JKU3HH.

MogenupoBaTh peajbHblE CUTYallUM Ha s3blKe anreOpbl, COCTaBIATH BBIPAKEHUS,
YPAaBHEHUs, HEPABEHCTBA [0 YCJIOBHMIO 33Jla4d, HCCIEN0BAaTh IIOCTPOEHHBIE MOJEIN C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DyHKIUHN U TPaPUKH

OnepupoBaTh NOHATUAMU: (PYHKIIHS, CIOCOOBI 331aHUs GYHKIMHU, 00IaCTh ONpeaeIeHUs U
MHO’KECTBO 3HaU€HUN (QyHKIUU, rpa@uK QYHKINH, B3aUMHO 0OpaTHbIE (YHKIIUH.

OnepupoBaTh NOHATHIMHU: YETHOCTD U HEUYETHOCTD QYHKIUH, HYJIH (PYHKITUH, TIPOMEKYTKH
3HAKOIOCTOSIHCTBA.

Hcnonb3oBate rpaduky GyHKIMHA U1 pELIeHns] ypaBHEHUH.

Ctpouth W yMTaTh rpa@UKU JUHEHHOM (QYHKIMH, KBaJAPATUUYHON (QYHKIIMH, CTENEHHOU
(YHKLNU C LENbIM [TOKa3aTeNeM.

Hcnonp3oBarh rpaduku GYHKIHUN 1T UCCIIEIOBAHUS IMPOIIECCOB M 3aBUCUMOCTEH TpH
peLIeHUH 3aJad U3 JAPYruX y4yeOHBIX NPEIMETOB M pealbHOW JKM3HM; BbIpaXaTh (opMyIamMu
3aBHCUMOCTH MEKy BETUYUHAMHU.

Havana mareMaTH4eCKOro aHaJIu3a

OnepupoBaTh MOHATHUSMH: TOCJIEI0BATEILHOCTb, apUpMeTHUecKas U TeoMeTpuyecKas
IIPOTPECCUM.

OnepupoBaTh NOHATUAMU: OECKOHEYHO yOBIBaIOLIasi FeOMETpUYECKasi MPOrpeccusi, cymma
0eCKOHEUHO yOBIBAIOIIEH reOMETPUUECKOI IPOrPECCHH.

3agaBaTh OCIEI0BATEIBHOCTH PA3IIMYHBIMU CIIOCOOAMH.

Hcronb30BaTh CBOMCTBA IOCIIENI0BATEILHOCTEN U MPOTPECCUM Ul PEIUCHUS PEAIbHBIX
3aJa4 MPUKJIAJIHOTO XapaKTepa.

MHuoxecTBa H JIOTHKA

OnepupoBaTh NOHATUAMHU: MHOXKECTBO, ONI€pAIlMM HAJl MHOKECTBAMH.



Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Jyuisi OMUCAHUS PEAIbHBIX MPOIECCOB
U SIBJICHU, IPU PEILICHUU 3a7a4 U3 JPYTruX y4eOHBIX MTPEIMETOB.
OnepupoBaTh MOHATUSAMU: ONIPEAEIECHUE, TEOPEMA, CIEACTBUE, JOKA3ATENbCTBO.

11 KUIIACC

Yuciia ¥ BBIYHMCICHUSA

OnepupoBaTh MNOHATHAMM: HATypaJlbHOE, LEJI0€ YHUCIO; MCIIONb30BaTh IIPU3HAKU
JEIIMMOCTH LIEJIBIX YHCEI, Pa3JI0KEHHE YUCIIa HA IPOCThIE MHOXKUTENN JJIs PELEHUS 3aau.

OnepupoBaTh MOHATUEM: CTEIIEHD C PALMOHAIBHBIM [TOKA3aTEIEM.

OnepupoBaTh MOHATUAMH: JIoTapu(M YUCIIA, TECATUYHBIC U HATYPaJIbHBIC JIOTapU(MBIL.

YpaBHeHus1 1 HEPABEHCTBA

[IpumeHsTH CBOWCTBAa CTENEHW JJIsi IpeoOpa3oBaHUs BBIPAKEHUH; ONEpUPOBATH
HNOHSTHAMM: IIOKA3aTeIbHOE YPABHEHUE U HEPABEHCTBO; PEIIATh OCHOBHBIE TUIIBI [I0KA3aTEIBHBIX
YpaBHEHUH U HEPABEHCTB.

BeinonuaTe npeoOpa3oBaHUs BBIPAKEHHM, COJAEpXKALIMX JOrapu(Mmbl; ONEPUPOBATH
HNOHATUSMM: JIOTApU(PMHUUECKOE YpPaBHEHME W HEPAaBEHCTBO; peUlaTb OCHOBHBIE THIIbI
Jorapu(pMHUUECKUX ypaBHEHUH 1 HEPABEHCTB.

Haxonuts penienust npocTelnX TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMU: CUCTEMA JIMHENHBIX YPAaBHEHUHN U €€ PEIICHUE; UCII0JIb30BATh
CUCTEMY JIMHEWHBIX YPAaBHEHUH JJIsl pELIEHUS IPAaKTUYECKUX 3a/1ay.

Haxoauts pemeHust NpocTeHInX CUCTEM M COBOKYITHOCTEH pallMOHAJIBHBIX YPaBHEHUHN U
HEPaBEHCTB.

MogenupoBaTh peajbHbIE CUTYallUM Ha S3bIKe anreOpbl, COCTaBIATH BBIPAXKEHUS,
YpaBHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 3a/1a4M, UCCIEA0BATh MOCTPOCHHBIE MOJIEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DyHKIUHN U TPaPUKH

OnepupoBaTh MOHATUSAMH: IepUoANYEcKas (QYHKIHMSA, TNPOMEKYTKH MOHOTOHHOCTH
(GYHKIIMM, TOYKH 3KCTpeMyMma (YHKIMH, HauOoJblllee W HAauMEHbIIee 3HaYeHUs (YHKIUU Ha
IPOMEXKYTKE; UCTIOIb30BaTh UX JJIsl UCCIE0BaHUS (QYHKIIUH, 3aJaHHOH rpa)uKoM.

OnepupoBaTb  NOHATUSMM:  TpadUKH  TOKA3aTeNbHOM,  Jorapupmuueckod
TPUTOHOMETPHUUYECKUX (PYHKIMI; n300pakaTh UX Ha KOOPIUHATHOM IIOCKOCTH U HCIOJIB30BATh
JUISI peIlIeHUs] YpaBHEHUN 1 HEPABEHCTB.

N300pakaTh Ha KOOPAMHATHOM IJIOCKOCTH TpapuKd JUHEWHBIX YpaBHEHUH U
MCIIOJIb30BATh UX JUISl PEIIEHUs] CUCTEMBbI JINHEWHBIX ypaBHEHUI.

Hcnonb3oBate Tpapuku (YHKUMH A7 HCCIEIOBAHUS MPOIECCOB M 3aBHCUMOCTEH W3
JIPYTUX y4EOHBIX TUCIUIUINH.

Havana mareMaTH4eCKOro aHaJaIu3a

OnepupoBaTh MOHATHAMHU: HETIpepbIBHAS (PYHKIINS; POU3BOIHAS (PYHKIIMH; UCIIOJIb30BATh
reoMeTpUYECKUi 1 (PU3NYECKHUI CMBICI TPOU3BOIHOM ISl PELIeHUs 3a1ay.

HaxoauTth mpou3BOJHBIE 3JEMEHTAPHBIX (PYHKIMHA, BBIYUCIATH MPOU3BOAHBIE CYMMBI,
NPOU3BEACHUS, YACTHOTO (DYHKITHIA.

Hcnonp30BaTh MPOU3BOAHYIO JJIsl HUCCleqoBaHUS (QYHKIMM Ha MOHOTOHHOCTh U
HKCTPEMYMBI, IPUMEHSTH PE3YJIbTAThl UCCIEIOBAHMS K TOCTPOSHHIO IPa(hUKOB.

Hcnonp30BaTh NMPOU3BOAHYIO U1 HAXOXKICHUS HAWIYYILIEro PEIICHHsS B IPUKIAIHBIX, B
TOM YHCJIE COLIMATIbHO-KOHOMHYECKHX, 3a1a4ax.

OnepupoBaTh MOHATUSAMH: MEPBOOOpa3Has U MHTErpai; MOHMMAThb NEOMETPUYECKHH U
(¢u3uUecKuii CMbICT HHTETpaa.

Haxonute nepBooOpa3Hble 3J€MEHTapHBIX (DYHKIUI; BBIYMCIATH MHTErpal no Qopmyie
Herorona—Jleitbnuna.



Pemarn MNPpUKIAAHBIC 3aa4u, B TOM YUCIIC COLUAIBHO-OKOHOMUYCCKOIo U (1)I/I3I/I‘ICCKOFO
XapakTepa, CpeaACTBAaM MaTEMaTUHYICCKOI'O aHaIM3a.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Ne HaumeHoBaHue pa3/iejioB U TEM NPOTrPAMMBbI KosnuecTBo JJeKTPOHHbIE (LHPPOBHIC)
n/n oOpa3oBaTe/ibHbIE pecypchl
4yacos
MHo’xecTBa pallMOHAIBHBIX U IWCTBUTENIBHBIX YHCell. PanmoHansHble ypaBHEHUS Bu6nuorexa ITOK
1 21 )
1 HEPaBCHCTBA https://m.edsoo.ru/1568aba3
but6mmoreka [IOK
2 Oyukuuu U rpaduku. CTeneHs ¢ 1eIbIM MoKa3aTeaeM 9 hitps://m.edsoo.ru/1568aba3
Apudmernueckuii KOpeHb N—oi cTenenu. ppanuoHaabHble ypaBHEHUS U bubnmnoreka HOK
3 21 .
HEPaBCHCTBA https://m.edsoo.ru/1568aba3
4 ®opmysbl TpUroHOMETpHH. T pUrOHOMETpUUECKHUE YPaBHEHUS 33 bubmorexa OK
PMYJIPL TP pHi. 1P P P https://m.edsoo.ru/1568aba3
5 [TocmenoBaTeIbHOCTH U IIPOTPECCHH 8 bubmmorexa LIOK
8 porp https://m.edsoo.ru/1568aba3
. but6mmoreka [IOK
6 [ToBTOpenue, 0600IIeHNEe, CUCTEMATU3AIINS 3HAHUMA 10 https://m.eds00.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



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 KJIACC

Ne JaekTpoHHbIe (HU(pPOBbHIE)
HaumeHoBaHue pa3aejioB U TeM MPOrPaMMBbl KoauuectBo
n/n o0pa3oBaTe/bHbIE PeCypChl
4acoB
12 bu6mmoreka [IOK
https://m.edsoo.ru/fl1c4afd
bubmuoreka [JOK
2 Jlorapudmuueckas ¢hyakuus. Jlorapudmudeckue ypaBHEHHs 1 HEPaBEHCTBA 12 https://m.edso0.ru/f11c4afd
Tpuronomerpuueckue GyHKIUH U UX rpaduku. Tpuronomerpuieckue bubmuoreka [JOK
3 9 )
HEPaBEHCTBA https://m.edsoo.ru/f11c4afd
. bubnuorexa [JOK
4 IIponsBoaHas. [IpuMeHeHne POU3BOIHON 24 https://m.edsoo.ru/fl1c4afd
5 WHTerpan u ero npuMeHeHus 9 bubmorexa [IOK
p p https://m.edsoo.ru/f11c4afd
. bubmuorexa [JOK
6 Crctemst ypasHenuii 12 https://m.edsoo.ru/fl1c4afd
7 HarypanbHble U 1iesbie yucia 6 bubmorexa LHOK
P ! https://m.edsoo.ru/f11c4afd
. bubmuorexa [JOK
8 [ToBTOpeHue, 0600IIeHNEe, CUCTEMATH3AIIMS 3HAHUN 18 hitps://m.edsoo.ru/f11cAafd
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



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
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJILTATAM OCBOEHUA OCHOBHOU
OBPA30BATEJIbHOM ITPOI'PAMMBI

10 KJIACC
Kon .
HpoBEpsIEMOro IIpoBepsiemble NpeIMETHRIE Pe3Y.ILTATLI 0CBOCHHS OCHOBHOI
pesyabTaTa 00pa3oBaTe/IbHOM NMPOrPaMMBbI CpelHero 001ero o0pasoBaHus
1 Yucna u BBIYUCIECHUS
11 OnepupoBaTh NOHATHUSAMH: PALMOHAIBHOE W JICHCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAsI U AECATUYHAs 1pO0b, IPOLICHTHI
19 BL{HOJIH)ITB apu(METHYECKHE OIEepalud C palHOHAIBHBIMU U
JIeMCTBUTEIIBHBIMU YHUCIIAMU
13 BbimonuaTe  npuOMMKEHHBIE  BBIYMCICHMSI, MCIOJB3YS npasiia
OKPYTJICHUS, JIeNaTh MPUKUAKY U OIICHKY Pe3yJIbTaTa BEIYMCICHHUH
OnepupoBaTh NOHATHSAMHU: CTEIEHD C LIEJIbIM II0Ka3aTeIeM, CTaHJapTHas
14 ¢dbopma 3armcu JeCTBUTENLHOTO YHCIIa, KOPEHb HATYPaJIbHON CTEICHH;
UCIOJIb30BaTh NOAXOAALIYI0 (hOpMY 3alMCH JEHCTBUTENBHBIX YUCEI IS
peLIeHHs TPAKTUYECKHX 33/1a4 U IPEACTABICHHUS JAHHBIX
OnepupoBaTb MOHIATUAMHU: CUHYC, KOCUHYC U TaHT€HC MPOU3BOJIBHOTO
1.5 yIJ1a; WCHOJb30BAaTh 3alMCh IMPOU3BOJILHOTO yIjia 4epe3 OOpaTHBIE
TPUTOHOMETpHUECKUE (PYHKIMH
2 VYpaBHEHUsI U HEpaBEHCTBA
OnepupoBaTh MOHATUSMH: TOXIECTBO, YpaBHEHHE, HEPaBEHCTBO,
2.1 1eJIoe, PALMOHAIbHOE, HPpAIMOHAIBHOE YypaBHEHHME, HEPaBEHCTBO,
TPUTOHOMETPHUYECKOE YPaBHEHUE
29 BeinonuATe nmpeoOpa3zoBaHUs TPUTOHOMETPHUUECKUX BBIPAKEHHH U
pelaTb TPUrOHOMETPUUYECKHE YPaBHEHMS
BeimonssATh npeoOpa3oBaHUs EJBIX, panroHaTBHBIX u
2.3 UppallMOHATILHBIX BBIPAXKEHUM M pellaTb OCHOBHBIE THIIBI IIEJIBIX,
palMOHATBFHBIX U MPPALMOHAIBHBIX YPABHEHUH 1 HEPABEHCTB
24 [TpuMeHATH ypaBHEHHSI M HEPABEHCTBA JJISl PEIICHUs] MaTEeMaTHUYECKUX
3a]1a4 U 3a]1a4 U3 pa3IU4HbIX 00JacTel HayKH U peaIbHOM KU3HU
MogenupoBaTh peaNbHbIE CHTYalldd Ha SI3BbIKE ajreOphl, COCTABIATH
25 BBIDQ)KEHUS, ypaBHEHMs, HEpPaBEHCTBA [0 YCJIOBHIO  3ajayH,
WCCIIEIOBAaTh TIOCTPOCHHBIE MOJIENTM C HCIIOJB30BAaHUEM armapara
anreOpbl
3 OyHKIMY ¥ rpaduKH
OnepupoBaTh MOHATUAMH: (DYHKIMS, CHOCOOBI 3adaHus (YHKLUH,
3.1 o0nacTb ompeAeNeHuss U MHOXECTBO 3HAYCHUH (QYHKIMH, Tpaduk
¢byHKLMH, B3aUMHO 0OpaTHble (QyHKIHH
39 OnepupoBaTh MOHATUAMHU: YETHOCTh M HEYETHOCTH (YHKIMH, HYIH
(GyHKLNHU, TPOMEXKYTKH 3HAKOIOCTOSIHCTBA
3.3 Hcnonb3oBath rpaduku QyHKIMHA 1J1s pELIeHUs] ypaBHEHUH
34 Ctpouts ¥ uutTarth TpaduKu JTUHEHHOW (YHKIHMH, KBaIpaTHIHOU

(GyHKINY, CTENeHHON (DYHKIMH C I1eJIbIM NTOKa3aTeIeM




Hcnonb3oBate rpaduku (QyHKIMHA JUIsT MCCIEIOBaHUS IPOLECCOB U
3aBHCHMOCTEH MpU pelIeHUuH 3a7ad U3 JIPYruX y4eOHBIX MPEeIMETOB U

35 peambHOM JKW3HHU, BBbIpaXaTh (opMylaMH 3aBHCUMOCTH MEXKIY
BEJIMYUHAMU
4 Hauana marematnyeckoro anaamsa
41 OnepupoBaTh MOHATUSAMH: IOCIEA0BATEIBLHOCTD, apu(METHUECKasT U
reoMeTpUYEeCcKasi IpOrpeccuu
OnepupoBaTh MOHATUAMHU: OECKOHEUHO YOBIBaIOIIasi r€OMETpUYECKast
4.2 mporpeccusi, cymMmMa OECKOHEYHO YOBIBAIOIIEH TI'€OMETPUUYECKOU
IIPOrPeCcCUu
4.3 3aaBaTh MOCIEAOBATEIHPHOCTH PA3IMIHBIMU CIIOCOOAMU
44 Hcnonp30BaTh CBOWCTBA IOCIENOBATENLHOCTEH M MPOTPECcCHil Juis
pellIeHus peajibHBIX 3a7a4 IPUKIAJHOrO XapaKkTepa
5 MHo>kecTBa 1 JIOTHKA
5.1 OnepupoBaTh MOHATUSMU: MHOXKECTBO, OTIEPAIIUH HAJl MHOXKECTBAMU
Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIM ammapaT Juisl ONHCAHUS
5.2 peallbHBIX TPOIECCOB M SIBICHUH, MPHU pPELICHUH 3a1ad U3 JAPYrux
y4eOHBIX MPEIMETOB
53 OnepupoBaTh MOHSATHUSMH: OINpeAeNeHHE, Teopema, CJIEACTBHE,
JI0Ka3aTeJIbCTBO
11 KJIIACC
Kon .
HPOBEPHEMOTO IIpoBepsiembie NpeMeTHbIe Pesy.IbTaTbl 0CBOEHUs! 0CHOBHOI
pesyabTaTa o0pa3oBaTe/IbHON MPOrPaMMBbI CpeiHero o01ero 00pasoBanus
1 Uucna u BBIYUCIICHUS
OnepupoBaTh NOHATUSAMU: HaTypaJIbHOE, LIEJIO€ YHUCIIO; MCIIOIb30BaTh
11 MIPU3HAKK AEIUMOCTH LENIBIX YMCEN, Pa3jIOKEHUE YHUCIIa Ha MPOCThIE
MHOKUTEJH JUIsl pEelIeHUs 3a/1a4
1.2 OnepupoBarh NOHATHEM: CTENIEHD C PALIMOHAIBHBIM IIOKA3aTENEM
13 OnepupoBaTh MOHATUSAMHU: Jorapudm Yucna, JECITHUUHBIE H
HaTypaJIbHBIE TOTaPU(PMBI
2 YpaBHEHMsI U HEPABEHCTBA
[IpumeHsTh CBOMCTBA CTENEHU IS MPeoOpa3oBaHUS BBIPAKEHUH,
2.1 OIIEpUPOBATh MOHATHAMM: NOKA3aTEIbHOE YPAaBHEHUE U HEPABEHCTBO;
pelIaTh OCHOBHBIE TUIIBI TOKA3aTEIbHBIX YPABHEHHUH U HEPABEHCTB
BbInonHATE npeoOpa3zoBaHus BBIPAKEHUN, CONEPKAIIUX JIOTapH(pMBbI;
29 ONEpUPOBAaTh  TMOHATUSAMHU:  JIOTapU(PMUYECKOE  ypaBHEHHE U
HEPaBEHCTBO; PelIaTh OCHOBHBIE TUIIBI JOrapU(PMHUUECKUX ypaBHEHUI
1 HEPAaBEHCTB
2.3 HaxoauTh perienust mpocTeHMnX TPUTOHOMETPUUYECKIX HEPABEHCTB
OnepupoBaTh MNOHATHSAMM: CHCTEMAa JIMHEHHBIX YPAaBHEHMM U €€
2.4 pelIeHre; UCIIOIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHUN ISl PeLICHUS
IIPaKTUYECKHX 3a]a4
25 Haxonute pemeHuss MNOpPOCTEUIIMX CUCTEM U COBOKYIHOCTEH

palMOHAIbHBIX YPABHECHUN U HEPABCHCTB




MOI[GJII/IpOBaTB PCATBHBIC CUTyallUW Ha S3BIKC aJIFerI:I, COCTaBJIATH
BBIPpAXCHUS, YPAaBHCHHU A, HCPABCHCTBA U CUCTEMEI 110 YCIIOBUIO 3a1a4u,

26 HCCIIEI0BaTh IIOCTPOECHHBIE MOJIENM C HCIOJIb30BAaHUEM ammapara
anreopsl
3 OyHKIMH U TpadUKH
OnepupoBaTh TOHATHUAMH: TEpUOANYECKas (DYHKIMSA, MPOMEKYTKH
31 MOHOTOHHOCTH (PYHKITHH, TOUKH SKCTpeMyMa (yHKIIMU, HauOOJbIIee U
' HavMeHblIee 3HaueHHs (PYHKIIUH Ha TPOMEXKYTKE; UCTIONIb30BATh UX IS
ucclieoBaHus PyHKIUH, 3aJaHHOI rpadukomM
OnepupoBaTh MOHATHAMU: TpaUKK MOKa3aTEIBHOM, JorapuMIUUECKOR
3.2 U TPUTOHOMETPHYECKHX (DYHKIMN; M300pakaTh WX HA KOOPAMHATHOMN
TUIOCKOCTHU M UCTIOJIb30BATH JUIS PEIICHUs YPaBHEHUI U HEPABEHCTB
N300pakaTh Ha KOOPJMHATHOW IUIOCKOCTH TpadUKH JIMHEHHBIX
3.3 YpaBHEHUH M HCIONB30BATh HMX JUIsI PELICHUS CUCTEMbl JHHEHHBIX
ypaBHEHUH
34 Ucnons3oBare rpaduku (GyHKIUN A7 UCCIENOBAaHUS MPOLECCOB H
3aBHCHUMOCTEH U3 JPYruX y4eOHBIX TUCIHUILIINH
4 Hayana matematuuyeckoro ananusa
OnepupoBaTh TOHATUAMHU: HENpPEpbIBHAS (PYHKIMS, MPOU3BOAHAS
4.1 (YHKINW; HCIOIB30BATh TECOMETPUYECKUH M (U3UUECKUH CMBICI
MIPOU3BOTHOM IS PEIICHUs 33124
49 HaxomuTe TpoOW3BOIMHBIE DIIEMEHTAPHBIX (DYHKIMIA, BBIYUCIATH
' IIPOU3BO/IHBIE CYMMBI, IPOU3BEICHHS], YACTHOTO (PYHKLIUH
Wcnonp3oBaTh NpoOM3BOAHYK [UIsl HCCleqoBaHMs (QYHKIUM Ha
4.3 MOHOTOHHOCTb U 3KCTPEMYMBI, IPUMEHSITh PE3yJIbTaThl UCCIIEOBAHUS
K TIOCTPOCHHIO TpahrKOB
44 Hcnonp30BaTh MPOU3BOJHYIO JUTSI HAXOXKICHHS HAMITYUIIIETO PEIIeHUs
B IIPUKJIA/IHBIX, B TOM YHCJIE€ COLMAIbHO-3KOHOMUYECKUX, 3aJauax
45 OmnepupoBarh MOHATHSAMHU: TEPBOOOpa3HAs W HMHTETpall; MOHUMATh
' reOMeTpUUECKUi U (PU3NYECKH CMBICI HHTErpaja
46 Haxonute mnepBooOpa3Hble 3JI€MEHTapHBIX (QYHKIUI, BBIUUCIATH
' uHTerpain no gopmysne Hetotona — Jleitbuuia
47 Pemiate nmpukIiaaHble 331241, B TOM YHCIIE COLUATbHO-I)KOHOMHYECKOTO

1 (U3UYECKOr0 XapakTepa, CPpeICTBAMH MaTEMATHYECKOTO aHAIN3a




ITPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

10 KJIACC

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

Kon
1 Yucna v BIYMCICHUS
Panmonanbupie  uncna. OOBIKHOBEHHBIE M JAECATHYHBIE JPOOH, MPOIECHTHI,
OeCKOHEuHble  MepUoJUuYecKue  Jpobu. ApudpMmernyeckue oOnepauuud C
11 palMOHAIbHBIMU YHMCIIAMU, IPe0Opa30BaHMs YHUCIOBBIX BbIpakeHUH. [IpuMenenue
JpoOel U MPOLIEHTOB Ul PEeLCHMs NMPUKJIAIHBIX 33[a4 U3 pa3IM4YHbIX OTpacieil
3HAHUM U PEAILHON KU3HHU
JeiictButenpHple  4uciaa.  PanyvoHanbHble W HMppalMOHAIBHBIE  YHCIA.
1.2 Apudmernueckue omnepanuu C JACHCTBUTENBHBIMH 4Hciaamu. [lpuOmmkEéHHbIC
BBIUNCJICHMS], TPAaBUJIA OKPYTJICHUS, IPUKKJIKA U OLICHKA PE3yJIbTaTa BbIUMCICHUN
Crenenp c nenslM nokasaresneM. CranaapTHas Gopma 3amucu J1eHCTBUTEIBHOTO
1.3 yrcia. Vcrnonp30BaHue MOAXOAAIICH (GOPMBI 3alMCH JCHCTBUTEILHBIX YHCEI JIJIS
pELIeHUs IPAKTUYECKUX 3a1a4 U MPEICTABICHUS JAHHbIX
14 Apudmernaeckuit KOpCHE HaTypalbHOH creneHu. [leiicTBus ¢ apudMeTHIecKuMu
KOPHSIMHM HaTypaJIbHON CTEIIEHH
15 CuHyC, KOCHMHYC W TaHI€HC 4YHCIIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
apKTaHI€HC YHUCIOBOIO apryMeHTa
2 YpaBHEHMS M HEPABEHCTBA
2.1 TokaecTBa U TOKJIECTBEHHbIE IPE0Opa30BaHUS
29 [TpeoGpa3oBanue TPUTOHOMETPUUECKHUX BBIPAXKECHUI. OcHoBHbIE
TPUTOHOMETpHUECKHUE (HOPMYJIIbI
23 VYpaBHeHue, KopeHb ypaBHeHUs. HepaBeHCTBO, pelieHue HepaBeHCTBa. Mertop
VUHTEPBAJIOB
2.4 Pemenue nenpix u IpoOHO-pallMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB
2.5 Pemienne nppanimOHAIBHBIX YPaBHEHHU U HEPABEHCTB
2.6 Pemenne TpUroHOMETpUUECKUX ypaBHEHUI
27 [IpumeHeHre ypaBHEHMIl M HEpaBEHCTB K PEIICHUIO MaTeMaTHYeCKHX 3313y U
3aJa4 U3 Pa3IUYHBIX 00JIacTel HAYKU U pealbHOU KU3HU
3 OyHKIHH U TpaduKh
31 OyHkuus, cnocoObl 3aganus ¢yHkuu. I'papuk GyHkunu. B3zanmHo oOparHbIe
byHKIUU
32 Ob6nacte ompeneneHUss U MHOXKECTBO 3HadeHM ¢yHkuuu. Hymu dyHxnum.
[TpomMekyTKH 3HAKONOCTOSAHCTBA. YETHBIE M HEUETHBIE PYHKIIUU
33 CrenenHass (¢yHKIMS C HaTypaJbHBIM M IIEJBbIM TOKa3zareneM. EE cBoiicTBa u
rpaduk. CoiicTBa U rpaduk KOpHsS N-0if cTeneHn
34 TpuronomeTrpuieckas OKpy>KHOCTb, OIPEACTICHUE TPUTOHOMETPUUYECKUX (PYHKIIUI
YHCJIOBOT'O apryMEHTa
4 Hayasa MmaTemMaTHuecKoro aHajinsa
41 [TocnenoBarenbHOCTH, CIOCOOBI 3alaHUs MOCenoBaTelbHOCTEH. MOHOTOHHBIE

IIOCJICA0BATCIBbHOCTHU




Apudmernueckass W reoMeTpuuecKass mporpeccud. beckoHeyHO yObIBaromias
42 reoMerpuueckas nporpeccus. Cymma 6€CKOHEYHO yObIBaIOIEH IreOMeTpHUECKOi
nporpeccur. @opmyia CIOKHBIX MNPOLIEHTOB. Vcrosib30BaHUE MpPOTrpeccuu AJis
pelleHus peajbHBIX 3a7au MPUKIATHOTO XapaKTepa
5 MHo>kecTBa 1 JIOTHKA
MHoOXecTBO, omepalnuu Haj MHOXecTBaMu. Jluarpammbl Oiinepa — Benna.
5.1 [IpuMeHeHrne TEeOpeTHUKO-MHOKECTBEHHOTO armapara A ONUCAHUS pPeasbHbIX
IPOIIECCOB U SIBJICHUH, IPH PEIICHUH 33]1a4 U3 IPYTUX YUEOHBIX IPEIMETOB
5.2 Omnpenenenue, Teopema, CIeJICTBUE, 10Ka3aTeIbCTBO
11 KUIIACC
Kona IIpoBepsieMblii 3JIeMEHT COJePKAHUS
1 Yucna v BBIYUCICHUS
11 Harypasibasle u niensie yncna. [Ipu3Haky JenMMOCTH LEIIbIX YUCEI
1.2 Crenenb ¢ pallnoHaIbHBIM MTOKa3areaeM. CBONMCTBA CTENEHU
1.3 Jlorapudwm yucna. JlecaTuyHbie U HaTypajJbHbIE JOrapu(Mbl
2 YpaBHEeHUs U HEpABEHCTBA
2.1 [IpeoOpazoBanne BBIpAKEHHIA, COACPIKAIINX JIOTAPU(MBI
29 [IpeoOpa3zoBaHue BbIpaKEHH, COIEPIKALIUX CTENEHH C PAllHOHATBHBIM
MoKa3areiem
2.3 ITprMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB
2.4 ITokxazarenbHble ypaBHEHUSI M HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHHUsI 1 HEPAaBEHCTBA
26 Cucremsl HHH?ﬁHLIX ypaBHteHfI. Pemenne mnpukinaaHeIX 3aJad C MOMOILUBIO
CUCTEMBI JINHEWHBIX YpPaBHEHUNI
2.7 CucreMbl ¥ COBOKYITHOCTH pPallMOHAIbHBIX YPAaBHEHUI U HEPABEHCTB
28 [IpuMmeHeHne ypaBHEHHUH, CUCTEM M HEPABEHCTB K PEIICHUI0 MaTEMaTHYECKHUX
3a/1a4 U 3a/1a4 U3 pa3IM4HbIX 00JacTell HayKu U peaIbHOM KU3HU
3 @YHKIMH U TpadUKH
Oynkuus. Ilepuonuueckue QyHkiuu. I[IpoMexyTKH MOHOTOHHOCTH (DYHKIIMH.
3.1 Makcumymbl 1 MUHUMYMBI GyHKIHH. Hambombiee M HauMeHbIlee 3HAYCHHUE
(GYHKLMU Ha TPOMEKYTKE
3.2 Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U rpapUKu
3.3 [TokazarenpHas u torapupmMudeckas GyHKIIHH, KX CBOHCTBA U TpaduKH
3.4 Hcnonp3oBanue rpadukoB GyHKUUHN IS pellieHUs] ypaBHEHUH U JIMHEHHBIX CUCTEM
Ucnonp3oBanne rpadukoB (DYHKIOUH I8 UCCIENOBAHMS  TMPOIECCOB U
3.5 3aBHCUMOCTEH, KOTOpBhIE BO3HUKAIOT MPH PEIICHUH 33Jad U3 JPYTUX y4eOHBIX
IIPEIMETOB U peasibHOM KU3HU
4 Hauana marematnyeckoro aHaansa
4.1 HenpepoiBable pyHKIMU. MeTO] MHTEPBAJIOB JJIsl PEIICHUS] HEPAaBEHCTB
4.2 [TpownsBoanas hyHkumu. ['eomerpruecknii 1 PU3NIECKUIA CMBICIT POU3BOTHON
43 [Ipown3BoaHbIe d7eMeHTAapHBIX (YHKIMA. DOpMYIIbI HAXOXKICHUS MPOU3BOTHOMN
CYMMBI, IPOU3BEICHUS M YaCTHOTO (DYHKIMN




[IpumeHeHne MPOM3BOAHOM K HMCCIEJOBAHUIO (YHKIMA HAa MOHOTOHHOCTH W

4.4 sKcTpeMyMbl. Haxosxienrne HanboIbIIero 1 HAaMMEHBIIETO 3HAYCHHS (DYHKIIMHM Ha
OTpe3Ke
[IpumeneHnre TPOM3BOMHONW IS HAXOXKACHUS HAWIYYLIET0 pEIICHHS B

4.5 NPUKIAIHBIX 3aJadax, s OINpeesieHUuss CKOPOCTH IIpolecca, 3aJaHHOTO
dbopMyIoit uiu rpaduKomM

4.6 [TepBooOpaznas. Tabnuia mepBooOPa3HBIX
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ITPOBEPAEMBIE HA EI'D 10O MATEMATHUKE TPEBOBAHUAA K PE3YJIbTATAM
OCBOEHHSA OCHOBHOH OBPA3OBATEJIbBHOU ITPOI'PAMMBI CPEJTHEI'O
OBHIET'O OBPA3OBAHUA

Kon
NPoBePSIEeMOro
TpedoOBaHUs

IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
0CBOEHNSI OCHOBHOI 00pa30BaTe/IbHON NPOrPaMMBbI CPeIHEro
0011ero 00pa3oBaHus

Bnanenue merogamm J0Ka3aTeNbCTB, arOpUTMaMU pELICHUs 3ajady;
yMeHue (HOpMyIHpOBaTh M OMNEPUPOBATH MOHATUSMU: OMpeEIesieHue,
aKcuoma, Teopema, CIEeACTBHE, CBOWCTBO, IPU3HAK, J0KA3aTEJIbCTBO,
PaBHOCUJIbHBIE bopMyITUpPOBKH; MIPUMEHSATH UX; yMeHue
dopmynupoBaTe 00paTHOE W TPOTUBOIOJIOKHOE YTBEPXKACHUE,
NPUBOAUTH IPUMEPbl W KOHTPHPUMEPBI, HCIOIb30BATH METOJ]
MaTeMaTUYeCKON MHAYKLHU; IPOBOJUTH 10Ka3aTeIbHbIE PACCYKACHUS
IpU pEUIeHUWH 337a4, OLIEHUBAaTh JIOTMYECKYID IPABUIBHOCTH
paccyX/IeHUH; yMEHHE ONEepUpOBATh MOHSTUSAMU: MHOXKECTBO,
MIOJAMHO’KECTBO, OINEpalMy HaJl MHOKECTBAMH; YMEHUE UCIIOJIb30BATh
TEOPETUKO-MHOKECTBEHHbIM  ammapar Uil ONUCaHUS  PEeaJbHBIX
MIPOLIECCOB U SIBJICHUI W MPU PELICHHUH 33/1a4, B TOM YHCIIE U3 JPYIUX
y4eOHBIX MTPEIMETOB; YMEHHE OTIEPUPOBATH MOHITUSMU: Tpad), CBI3HBINA
rpad, nepeBo, HHKI, Tpad HA IUIOCKOCTH; yMEHHME 3aJaBaTh H
OTIHCHIBATH TPadbl pa3IMYHBIMU CIIOCOOAMMU; UCTIONB30BATH TPadbl IPU
pEILIEeHNN 3a1a4

YMeHne onepupoBaTh MOHATUSIMH: HATypaJIbHOE YHUCIIO, IEJI0€ YHCIIO,
CTEMNEHb C LEeNbIM M0Ka3aTelleM, KOpEHb HaTypalbHOU CTENEHH, CTEIIEHb
C palMOHANBHBIM  TIOKa3aTelieM, CTEeNeHb C JIEMCTBUTEIHHBIM
nokasarenem, JorapudM dYmclia, CHHYC, KOCHHYC H TaHTEHC
MIPOM3BOJIBHOTO YHCIIA, OCTAaTOK IO MOYJIO, PallMOHAJIBHOE YHUCIIO,
UPpPALMOHATIBHOE  YHUCIO, MHOXECTBA  HATypaJlbHbIX,  LIEJNbIX,
pannoOHAIbHBIX, ﬂeﬁCTBHTCHBHBIX Yuceii; YMCHUC HCIIOJIb30BaATH
MPU3HAKU JACTUMOCTH, HAMMEHBIIUN OO JeNUTeNh U HauMEHBIIee
obiree kpaTHoe, anroput™ EBKinma mpu pemieHnn 3aaad; 3HakOMCTBO
C pa3IMYHBIMU TMO3ULUUOHHBIMM CHUCTEMAMHM CUHUCIICHHS; YMEHHE
BEBIIOJIHATEL BBIYHCIIEHUE 3HAYCHUN U Hp€06pa3OBaHI/I$I BBIpa)KeHI/Iﬁ co
CTeNeHsIMH U JiorapudmMamu, mpeodpa3zoBaHUs IPOOHO-PAITMOHATBHBIX
BBIPAKECHMI; YMEHUE ONEPHUPOBATH IMOHATHIMU: MOCIIEI0OBATEIBHOCTD,
apumeTnueckas ~ IpPOTrpeccHsi,  TI'eOMeTpHuYecKas  Mporpeccus,
OecKkOHEeYHO yObIBarol[asi TeOMETpUYecKass MpOrpeccusi; yMeHHE
3a/laBaTh  IOCJENOBATEIbHOCTH, B TOM UHCI€ C TMOMOIUIbIO
PEKYpPpEeHTHBIX  (OpMyd; yYMEHHE  ONEpUPOBATh  IMOHATHUSIMH:
KOMILIEKCHOE YHCJI0, COMPSKEHHBIE KOMIUIEKCHBIE YHCIIA, MOAYJb U
apryMeHT KOMIUIEKCHOTO 4yucia, opma 3arnucu KOMIUIEKCHBIX YhCel
(reomeTpuyeckasi, TPUTOHOMETpHYECKass MU airedpanyeckas); yMeThb
MPOU3BOJIUTH apu(pMeTHUYEeCKHe NEHCTBUS C KOMIUIEKCHBIMHU YHCIIAMU;
MNPpUBOJUTH MIPpUMCPBI HCITOJIb30BaHUA KOMIIJICKCHBIX YUCCII,
ONEepUPOBaTh MOHATUAMM: Matpuma 2x2 u 3%3, omnpenenuTeib
MaTpulbl, T eOMeTpI/I‘-IGCKI/Iﬁ CMBICJT OITPCACIIUTCIIA

YMeHue onepupoBaTh NOHATUAMHU: pallMOHAJIbHbIE, UPPALlMOHAIbHBIE,
MoKa3aTelbHble, CTEIIEHHBIE, JJorapuMUIecKue, TPUTOHOMETPHUYECKHE
YpPaBHEHHsS M HEPABEHCTBA, HUX CHCTEMbI; YMEHHME OIEpPHUpPOBATh




MOHATUSAMH: TOXKJECTBO, TOKIECTBEHHOE IIpeoOpa3oBaHue, ypaBHEHNUE,
HEPABEHCTBO, CHCTEMa YpPAaBHEHUH U HEPABEHCTB, PAaBHOCWIBHOCTb
YPAaBHEHUI, HEPABEHCTB M CHUCTEM; yMEHHE pellaTh ypaBHECHMUS,
HEPABEHCTBA M CHCTEMBI C IIOMOIIBIO PA3IMYHBIX NMPUEMOB; pelIaTh
YpAaBHEHUs, HEPABEHCTBA U CHUCTEMBI C IIapaMETPOM; INPUMEHSITh
YPaBHEHHs1, HEPABEHCTBA, UX CUCTEMBI JJISl PELICHUS MAaTEMATHYECKUX
3aja4 M 3a/1a4 U3 PA3IMYHbIX 00JIaCTeH HAYKU U pealbHOU )KU3HU

YMeHue omnepupoBaTh MOHATUSAMH: (YHKIMS, YETHOCTh (YHKIIHH,
HEPUOJIMYHOCTh (DYHKIIMU, OIPAaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTb
byHKINH, SKCTpeMyM (YHKINHU, HanOOoJIbIIee U HAaMMEHbIIIee 3HAUYCHHS
(GyHKIMM Ha NPOMEXYTKE, HenpepbiBHas (YHKIMS, aCHUMIITOTHI
rpapuka (yHKOMM, TepBas W BTOpas MNPOM3BOAHAS (YHKIIHH,
reoMeTpHuecKuil ¥ pru3ndeckuii CMbICI TPOU3BOAHOM, IEpBOOOpa3Has,
ONpeNeNEHHBId HMHTETpall; YMEHHWE HAXOAWTh AacCHUMIITOTHI Tpaduka
(GYyHKLIMHU; YMEHHE BBIUYUCIATH IPOU3BOJHBIE CYMMBI, IIPOU3BEIEHMUS,
YaCTHOT'O M KOMITO3UINH (DYHKIIHIA, HAXOIUTh YPAaBHEHUE KacaTeIbHOM
K Tpa@uKy (pYHKLUHU; YMEHUE HAXOIUTh IPOM3BOIHBIC 3JI€MEHTAPHBIX
(GyHKIWH; YyMEHHE HUCIOIb30BaTh MPOU3BOAHYIO IS HCCIICHOBAHUS
GbyHKUIUH, HAXOIUTh HAUOOJIbIINE U HAMMEHbBIINE 3HaYeHUs (DYHKIIMIA;
CTpouTh TrpadUKd MHOTOWICHOB C UCIIOJB30BAaHUEM armapara
MaTeMaTHYeCKOro  aHajlu3a;  MPUMEHATh  MPOU3BOJAHYI  JUIA
HAXOXXJCHHUS HAWIYYIIEro peIIeHUs B MPHUKIAAHBIX, B TOM YHCIE
COLMAIIbHO-9KOHOMHYECKUX H (U3MYECKMX 33aJayax; HaXOJIUTh
wiomaad U o0bEMBI (QUIYp € THOMOUIbIO HHTErpaja; HpPUBOIUTH
OpUMEpbl  MAaTeMaTHYeCKOr0  MOJCIUPOBAHUS € TMOMOIIBIO
T depeHIMaTbHBIX YpaBHEHUI

YMeHue onepupoBaTh MOHATHAMM: Trpaduk ¢yHKIMH, oOpaTHas
GyHKIMA, KOMOO3UIMS QYHKIUH, TUHENWHas (QyHKIMS, KBaJApaTH4HAs
¢byHKuusA,  pauuMoHanbHas  (QyHKIMS,  CTEeNeHHas  (QyHKIuS,
TPUTOHOMETpHUYECKHEe (DYHKIMH, OOpaTHbIE TPUTOHOMETPUYECKHE
GyHKIMHM, TOKa3aTeabHas M Jorapugmuueckas (QyHKIUHM; yMEHHE
CTPOUTH I'paUKU U3yYEHHBIX (YHKIUH, BBIIOIHATH IPEOOpa3oBaHUs
rpaduKoB (GYHKLUH, UCIIOIb30BaTh rpadUKU Ul U3YUYEHUS IPOLIECCOB
Y 3aBHCUMOCTEH, PU PEUICHUH 3a/1a4 U3 APYruX YIeOHBIX TPEIMETOB
U 3a/a4 U3 peajbHON >XU3HU; BBIpaXaTb (opMyJaMHU 3aBUCUMOCTH
MEXy BEIMIMHAMU; MCIIOJIb30BaTh CBOMCTBA U rpaduku GyHKIUN IS
peleHns ypaBHEHUH, HEpaBEHCTB U 33j1ay ¢ MapaMeTpaMu; U300paxkaTh
Ha KOOpPJAWHATHOM IIJTIOCKOCTM MHOYKECTBA PpEIICHUH ypaBHEHWI,
HEPaBEHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBBIE 3a/ladll Pa3HbIX TUIOB (B TOM YHCIIE Ha
MPOLIEHTHI, O U YacTH, Ha JABM)KEHUE, padOTy, CTOUMOCTh TOBapOB U
YCIIyT, HAJIOTH, 3aJ1a41 U3 00JIaCTH YIPABJICHUS TUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTAaBJIATh BBIPAXKEHUs, YpaBHEHUS, HEPABEHCTBA M MX
CUCTEMBI 110 YCJIOBMIO 3a/layM, UCCIIEOBATh MOJIyYEHHOE PEIICHUE U
OLICHUBATh MPaBAOINOJ00HOCTh PE3y/IbTAaTOB; YMEHHE MOJEIUPOBAThH
pealbHbIe CUTYyallMU HA SI3bIKE MATEMATHUKHU; COCTABIIATH BBIPAXKECHMUS,
YpPAaBHEHUs, HEPABEHCTBA M HMX CHUCTEMBl [0 YCJIOBHUIO 33J1a4H,
UCCJIEN0BAaTh IIOCTPOEHHBIE MOJEIN C HCIIOJIb30BAHUEM arapara
anredpbl, UHTEPIPETUPOBATH MOJTYUYCHHBINH PE3yIbTaT




YMeHHe OmepupoBaTh IMOHITHUSAMHU: cpenHee apudmerndeckoe,
MeaHa, HauOoJIbllice ¥ HAaMMEHbIIIEe 3HAUYCHHS, pa3Max, JUCIEPCHS,
CTaHJapTHOE OTKJIOHEHHE 4YKCJIOBOIO Habopa; yMEHHE H3BIICKATh,
UHTEPIPETHPOBATh MH(OPMALIUIO, MPEACTABICHHYIO B TaOJIUIAX, Ha
nuarpaMmax, rpadukax, OTpakarollyto CBOWCTBA peallbHBIX MPOIECCOB
U SIBJICHUH; MPEICTABIATh HMH(POPMAIMIO C TIOMOIIBIO TAOIUI[ U
AuarpaMMm; HCCICAOBATbL CTATUCTUYCCKHUC OAaHHBIC, B TOM YHCIIC C
OpUMEHEHHEM TIpapHUyuecKuX METOJ0B M 3JEKTPOHHBIX CPEICTB;
rpaduyueckd HcCIeNOBaTh COBMECTHBIE HAONIONCHUS C TOMOIIBIO
JMarpaMM pacCeMBaHMs U JJMHEHHOMN perpeccun

YMeHue onepupoBaTh MOHATHUSIMHU: CIyYalHBIM OMNBIT W CIydailHOE
COOBITHE, BEPOSITHOCTH CIYy4YalHOTO COOBITHSA, YMEHUE BBIYHCIATH
BEPOATHOCTH C HCIOJB30BaHUEM TpaUuecKUXx METOJIOB; MPUMEHSIThH
(GOpPMYITBI CIOXKEHUS U YMHOXKEHUS BEpOsSTHOCTEH, (pOpMyiTy MOTHOU
BEpPOATHOCTH, ¢opmyny bepHymin, KoMOuHATOpHBIE (AKTBl H
(GOopMyJIBI; OIEHHMBATH BEPOSTHOCTH pPEATbHBIX COOBITHI; YMEHHUE
OTEepUPOBaTh TMOHATHSAMH: CIydyailHas BeJIMYMHA, pacIlpeieicHue
BEPOSITHOCTEH, MATEMATHUECKOE OXKUIAHUE, TUCTIEPCUS U CTaHIaPTHOE
OTKJIOHEHHE CIIy4ailHONH BENUYMHBI, (YHKIUU pacrlpeielieHus Hu
IJIOTHOCTA  PAaBHOMEPHOTO,  IMOKa3aTeJIbHOTO M HOPMAaJIbHOTO
pacrpeieieHuii; yMEHUE HCIOJNb30BaTh CBOMCTBA  M3YyYEHHBIX
pacipeneneHuid I perieHus 3a1a4; 3HaKOMCTBO C TTOHSATHUSMH: 3aKOH
OONBIIUX YHCEN, METOAbl BBHIOOPOYHBIX HCCIEAOBAHUN; yMEHHE
NPUBOAUTH TPUMEPHI TMPOSBIECHUS 3aKOHAa OOJBIIMX YHUCET B
NPUPOJHBIX U OOIIECTBEHHBIX SBICHUSX; YMEHHE OINEpPUpPOBAThH
MOHSATUSMM: COYETAHHME, TEPECTAHOBKA, YHCJIO COYETAHWUU, YHCIIO
nepecTaHoBOK; OMHOM HbIOTOHA; yMEeHUE TPUMEHSITh KOMOMHATOPHBIE
(baKThl U pacCyKACHUS ISl PEIICHUs 3a]1a4; OIEHUBATh BEPOSITHOCTU
peabHBIX  COOBITUH; COCTAaBNIATH BEPOSTHOCTHYIO MOZEIb H
WHTEPIPETUPOBATH MOTYUYECHHBIN pe3yabTaT

VYMeHue onepupoBaTh TMOHATUSMHU: TOYKA, MpsiMas, IIOCKOCTD,
IPOCTPAaHCTBO, OTPE30K, JydY, BEJIUYMHA YyINa, IJIOCKUH yrod,
JBYTPaHHBIA yroJl, TPEXI'PAHHBIM Yroj, CKPELIMBAIOIIUECS MPIMBIE,
MapajuIeIbHOCTD U NEPIEHIUKYISIPHOCTD MPSAMBIX U MIIOCKOCTEH, YroJ
MEXy NMPSAMBIMH, YToJl MEXKIY HMPSIMON M IJIOCKOCTBIO, YIoJl MEXKIY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 TJIOCKOCTH, PACCTOSIHUE MEXTY
IPSIMBIMHU, PAcCTOSIHUE MEXAY IJIOCKOCTSMHU; YMEHHE MCIIOIb30BaTh
IpU pEelIeHUH 3ajady HU3ydeHHbIe (AKThl M TEOPEMbI IIAHUMETPUH;
YMEHHUE OLIEHUBATh pa3Mepbl 0OBEKTOB OKPYXKAIOIIET0 MHUPA; CTPOUTH
MaTeMaTUYeCKUe MOJEIU C TOMOIIbI0 T€OMETPUYECKUX MOHATHH U
BEJIMYMH, PELIaTh CBSI3aHHBIE C HUMH NPAKTUYECKUE 3a0aUn
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YMeHue onepupoBaTh HOHATHAMMU: IUIOMAAb GUIYpbI, 00bEM QUTYPHI,
MHOTOTPaHHUK, IPaBUIIbHBI MHOTOIpaHHUK, CEYeHIE MHOTOTpaHHUKA,
KyO, mapajienenurnes, rnpu3Ma, nmupampaa, ¢urypa M MOBEPXHOCTb
BpallleHNs, WINHAP, KOHYC, 1ap, chepa, miomags cepsl, Iomaib
MOBEPXHOCTU MUPAMUIBI, TPU3MBI, KOHYCa, IMJIMHApa, 00bEM KyOa,
IPSIMOYTOJIBHOTO NapaJuleenueia, TMPaMubl, IPU3MbI, [HIUHAPA,
KOHYyca, 11apa, pa3BEPTKa NOBEPXHOCTHU, CEYEHHsI KOHYCa M LWIMH/PA,
NapajuleJIbHbIE OCH WM OCHOBAHHUIO, CEYEHHE WIapa, IUIOCKOCTD,
Kacatomasicsi cdepbl, HWIMHAPA, KOHYCa; YMEHHE CTPOUTh CEUYCHHE




MHOTOTpaHHHKA, U300paxxaTh MHOTOTPAHHUKH, GUTYPHI U TIOBEPXHOCTH
BpalleHUsl, UX CEYEHHUS, B TOM YHUCJIE C IOMOIIBIO 3JIEKTPOHHBIX
CPEICTB; YMEHHME MPHUMEHSITh CBOWCTBA TI'E€OMETPUYECKHX (QUryp,
CaMOCTOSITENIbHO (OPMYJIMPOBATH OMpEeNICHUsT H3ydaeMbIX (uryp,
BBIIBUTaTh TMIIOTE3bl O CBOWCTBAX M IPU3HAKAX I'€OMETPUYECKUX
¢buryp, 00OCHOBBIBATH WJIM OIPOBEPraTh HX; YMEHHE MPOBOJUTH
KiIaccupukanuio (GUryp MO pasNuYHBIM - TPU3HAKAM, BBITOJIHSATH
HE0OXOIUMBIE JOTOJHUTEIbHBIE TOCTPOCHUS
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YMeHue omnepupoBaTh MOHATHSAMH: JABI)KEHHE B IPOCTPAHCTBE,
napajJieNIbHBINA EPEeHOC, CHMMETPHsSI Ha TNIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue TMOMO00MSA, TOMOOHBICE (GUTYPHI, YMEHHE
pacro3HaBaTh paBHBIC U TOJO00HBIC (PUTYPBI, B TOM YHCIIE B TIPHUPO/IEL,
HCKYCCTBE, apXUTEKType; UCIIOJIb30BaTh T€OMETPUUYECKUE OTHOIICHUS
NpH PEUICHUH 3a7ad; HAXOJIUTh T'€OMETPHUYSCKHE BEITUYHMHBI (JTMHA,
yroJ, IMJIomaab, 00bEM) MPU PELICHUU 3aJad U3 APYTUX YUeOHBIX
MPEIMETOB U M3 PEATbHOM KU3HU; YMEHUE BEIYHUCIISITE TE€OMETPHUICCKHE
BEJIMYUMHBI ([JIMHA, Yroll, IUIOoHaab, 00BEM, IUIOIIAIs MOBEPXHOCTH),
UCTIONB3Ysl M3ydeHHbIE (OPMYJIBI U METObI, B TOM YHCIE: IUIOMIA/h
MOBEPXHOCTH MUPAMHU/IBL, PU3MBIL, KOHYCA, [IIIUHAPA, TUIOMAAb chepsl;
00BEM KyOa, IPSMOYTOIBHOTO TapauIeenuresa, MMPaMU/Ibl, TPU3MBI,
WIMHApPA, KOHyca, IIapa; yMEHHWE HAXOJUTh OTHOILIEHHE OOBEMOB
110JI00HBIX GUryp
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YMeHue  onepupoBaTh  IMOHATUSAMHU:  NPSAMOYIOJIbHAs  CHUCTEMa
KOOpJIMHAT, BEKTOP, KOOPAMHATHI TOUKH, KOOPIAWHATHI BEKTOpA, CyMMa
BEKTOPOB, IIPOU3BEICHNE BEKTOPA HA YHCIIO, Pa3IOKEHUE BEKTOpA IO
0a3ucy, CKalsIpHOE IPOM3BEACHUE, BEKTOPHOE IPOM3BEACHUE, YIOI
MEXIYy  BEKTOPaMM; YMEHHE  HCIIOJIb30BAaTh  BEKTOPHBIM U
KOOpPJIMHATHBIN METOJ JJIs PELIeHHs] TeOMETPUUECKUX 33/]ady U 3ajad
JPYruX y4eOHbIX IPEAMETOB
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VYMeHue BbIOMpaTh NOAXOAALIMM METOA M pelleHHs 3ajjauu;
[IOHUMAaHNE 3HA4YMMOCTH MATEMATHKM B H3YYECHHHM IPUPOJHBIX H
OOIIECTBEHHBIX TMPOLECCOB U SBJIEHUH; yMEHHE paclo3HaBaTh
MIPOSIBJICHUE 3aKOHOB MAaTEMAaTHUKH B MCKYCCTBE, YMEHHE IPHUBOJIMTH
IIpUMEPBl  MaTEMaTUYECKUX OTKPBITUHM POCCUHMCKOM M MHUPOBOU
MaTE€MaTU4YeCKON HayKu




INEPEYEHD 2JIEMEHTOB COJAEPKAHUS, IPOBEPAEMBIX HA EI'D I10
MATEMATHUKE

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

Koa
1 Hucna v BBIYUCICHUS
1.1 Hatypanbhble u nensle yncia. Ilpu3Haku AeIMMOCTH LEIbIX Yucell
12 Pannonanehpie uncna. OOBIKHOBEHHBIE UM JIECATUYHBIE JpOOH, IIPOLEHTHI,
OCCKOHEYHBIC TTEPUOTUUECKHE TpoOH
13 Apudmernueckuit KOpeHb HaTypaJibHOHM cTeneHu. JelicTBrs ¢ apu(hMETUUESCKIMHU
KOPHSIMU HAaTypaJIbHOW CTETIEHU
14 Crenenp c¢ wnenbiM mnokaszareneM. CTeNeHb € palMOHAIbHBIM IOKA3aTENIEM.
CBoiicTBa CTENEHU
15 CuHyc, KOCHMHYC M TaHI'€HC 4YMCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHTEHC YMCIIOBOTO apryMEHTa
1.6 Jlorapudwm uucna. /lecaTuyHbple U HATYpaIbHbIE JOTapu(pMBbI
JlelicTBUTENnbHBIE uKCIa. Apu(METHYECKHE ONepaluu C JIeHCTBUTENbHBIMU
1.7 gyrcaamu. [TpuGnmxEHHbBIC BEIYMCIICHUS, TIPABUIIa OKPYTIICHHS, TPUKHJIKA U OIICHKA
pe3yJbTaTa BHIYMCICHUN
1.8 [TpeoOpa3oBaHue BhIpAKCHUN
1.9 KomriekcHele yncna
2 YpaBHEHUs U HEpPAaBEHCTBA
2.1 [enble 1 TpoOHO-pallMOHAIbHBIE YPAaBHEHUSI
2.2 WppatmonanbHble ypaBHEHUS
2.3 Tpuronomerpuueckue ypaBHEHUs
2.4 [TokazarenabHble U JIOTapU(PMUUECKHE YPABHEHHUS
2.5 [enble 1 1poOHO-paliOHaIbHbIE HEPABEHCTBA
2.6 HppanmoHanbHble HEpaBEHCTBA
2.7 [Toka3zaTenbHble U JOrapupMUUECKUE HEPABEHCTBA
2.8 Tpuronomerpruyeckue HepaBeHCTBA
2.9 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHUH M HEPABEHCTB
2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
211 Martpuia CuCTEMBI JIMHEWHBIX YpaBHEHHUN. ONpeesuTeNIb MaTPULbI
3 OyHKIMH U TpaduKH
31 OynkIms, crnocodsl 3aganus ¢yHkuuu. I'padux QyHkinuu. Bzaumao oOpaTHbIe
byakuun. YErHbie 1 Heu€THBIC QyHKIMU. [leprnonnueckne GyHkimm
OO6nacte ompeneneHus: U MHOXKECTBO 3HadeHUd QyHkuuu. Hymm ¢yHkumu.
39 [TpomMexxyTKu  3HAKOIOCTOSTHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKITHH.
MaxkcumMymMbl 1 MHUHUMYMBI (QyHKUIMU. HanGonbpliee n HauMeHblee 3HAYCHHE
(GyHKIIMH Ha IPOMEKYTKE
3.3 Crenennas (yHKIUS C HaTypaldbHBIM U IIENBIM TOKa3aTeneM. E€ cBoiicTBa u
rpa¢uk. CoiicTBa 1 rpadMK KOpHs N-Oi CTENEHU
3.4 Tpuronomerpuueckue GyHKLIUU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u JorapudmMuueckas GyHKINU, X CBOHCTBA U TpaduKH




Touku paspsiBa. AcuMmMnToThl TpadukoB (yHknuit. CpoiicTBa (QyHKIHIA,

3.6 HENPEPBIBHBIX HAa OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUsI TOCIIEIOBATEILHOCTEN
3.8 Apudmerndeckas ¥ reoMeTpudeckas nporpeccuu. Popmysa CI0XKHBIX MPOLIEHTOB
4 Havana matematuuyeckoro ananusa
4.1 [TpousBoanas pyukmuu. [Ipon3BoaHBIE 2JIEMEHTApHBIX (QYHKITUH
[IpumeHeHre MPOU3BOAHON K HMCCIENOBAHUIO (YHKIMA HAa MOHOTOHHOCTH W
4.2 sKkcTpeMyMbl. Haxokaenne HanOoIbIIero 1 HAMMEHBIIETO 3HAYCHHs (YHKIIMH Ha
OTpe3Ke
4.3 ITepBooOpasnas. MaTerpan
5 MHo>xecTBa U JIOTUKA
5.1 MHoOXecTBO, onepaiuu HajJ MHOKecTBaMH. J{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHasi CTATUCTUKA
6.2 BepostHOCTh
6.3 KomOunaropuka
7 I'eomerpus
7.1 @urypsl Ha MWIOCKOCTH
7.2 [TpsiMble U TJIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena 1 MOBEPXHOCTH BpAIlICHHUS
7.5 KoopauHaTsl 1 BEKTOPBI




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

* Maremaruka: anreOpa U Hauajla MATEMaTUYECKOr0 aHallu3a, reoMeTpusi. Anredpa u
Hayajia MateMaTndeckoro adanm3a. 10-11 xmacc. Ammmos IILA., Konsarua FO.M., Tkagesa
M.B. u np. Akmuroneproe o6mectBo «M3narensctBo «IIpocBenienne»

* Marematuka: anrebpa 1 Hayana MaTeMaTHYECKOro aHalu3a, reomerpus. ['eomerpus. 10-
11 xnacc. Aranacss JI.C., Byry3oB B.®., Kagomues C.b. u 1p. AkiimonepHoe o0111ecTBO
«M3narensctBo «lIpocBemienue»

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA

OOII COO

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
UHTEPHET

bubmuoreka [JOK



