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MNOACHUTEJIBHASA 3AIINCKA

VYyebnsbiii kKypc «Anrebpa U Hayaja MaTeMAaTHYECKOrO aHAJIM3a» SBISETCA
OJIHUM U3 Hanbosee 3HAYMMBIX B IMporpamMMe CpeIHero oO0IIero oOpa3zoBaHUA,
IIOCKOJIBKY, C OJIHOM CTOPOHBI, OH O0OECIEeYMBAaEeT MHCTPYMEHTAIbHYIO 0a3y s
U3Y4YECHHS BCEX €CTECTBEHHO-HAYUYHBIX KYpCOB, a C IPYroi CTOPOHBI, (hopMHpyeT
JIOTUYECKOE U a0CTPAaKTHOE MBIIIJICHUE 00yYaronXcsi Ha YpOBHE, HEOOXO0AUMOM
JUIsl OCBOCHUS MH(POpPMATUKH, 0OIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JPYTHUX
JUCHUIUITMH. B pamkax paHHOro y4yeOHOro Kypca oOydaroliuecs OBJIaJeBalOT
YHUBEPCAIbHBIM SI3IKOM COBPEMEHHOM HayKH, KoTopas (OpMYJIUPYET CBOHM
JOCTHKEHHS B MaTeMaTU4eckoi popme.

VYueOHblil Kypc anreOpbl U HadaJl MAaTEMAaTHYECKOTO aHaIM3a 3aKjajbIBacT
OCHOBY /I YCHEIIHOTO OBJIAJICHUs] 3aKOHAMU (U3HKH, XUMHH, OHOJIOTHH,
MOHMMAaHUS OCHOBHBIX TEHACHIUN Pa3BUTHS SKOHOMHUKHU U OOIIECTBEHHOM JKU3HH,
MO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX LHU(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIOJIb30BATh UX JUIS JAlbHEHIIEro oOpa3oBaHUs U B
NIOBCEIHEBHOM KM3HU. B TO ke BpeMs oBiajgeHue aOCTPaKTHBIMU U JIOTMYECKU
CTPOTUMHU KOHCTPYKIMSIMU aJreOpbl M MAaTeMaTHYeCKOro aHaln3a pa3BUBAET
YMEHUE HaXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JOKAa3bIBAThH
YTBEP>KJICHHSI C TTOMOILBIO MHIYKIHMH U PacCyk AaTh JEAYKTUBHO, HCIOJIb30BAThH
0000lIeHNEe W KOHKpPETU3allnio, a0CTparupoBaHHWE M AaHAJIOTHIO, (OPMHUPYET
KpEaTUBHOE U KPUTHYECKOE MBIIIJICHUE.

B xone u3yuenus yuyeGHOro kypca «Aisredpa M Hayala MaTeMaTHYECKOTO
aHanu3a» oOydarouuecs IMOJy4yaroT HOBBIM OMBIT PEHICHUS MPUKIAIHBIX 3aiad,
CaMOCTOSITENIbHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJENIEH PeallbHbIX CUTYalUH,
UHTEPNpPETAMK  TIOJIYYCHHBIX  pEIIeHUuM, 3HAKOMATCA C  MpUMepaMu
MaTeMaTUYeCKNX 3aKOHOMEPHOCTEW B MpPUpPOJAE, HAyKe U MCKYCCTBE, C
BBIJIAIONTUMUCS MaTEMAaTHYECKUMH OTKPBITUSIMHU U UX aBTOPaMH.

YyeOHblid Kypc 00J1aJa€T 3HAYUTEIBHBIM BOCHHUTATENIbHBIM MOTEHIUATIOM,
KOTOpPBIM peanu3yeTcs Kak 4epe3 YYeOHbId Marepuan, CHoCOOCTBYIOLIUN
bopMHUPOBaHUIO HAYYHOTO MHUPOBO33PEHUS, TaK U uepe3 crnenuduky ydeOHOU
NEATEILHOCTH, TpeOylomeld NpPOJODKUTEIBPHOM KOHIICHTPAIlMA BHUMAHMS,
CaMOCTOATENIbHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTHM 32 TOJYyYEHHBIN
pe3yibTar.

B ocHoBe MmeTtonmuku oOydeHHs anreOpe W HadajiaM MaTeMaTHYECKOTO
aHaJIHM3a JISKUT JCATETHHOCTHBINA IPUHITAI 00yUYEHUS.

B crpykrype ydeOHOro kypca «Anrebpa M Hadajla MaTeMaTHYECKOTrO
aHaIn3a» BbIACIICHBI CIEAYIOLIUE COAEPKAaTeIbHO-METOJUYECKUEe TUHUU: «Yucna
U BBIYUCICHUS», «DyHKIINU U TpaduKkn», «YpaBHEHHUS U HepaBeHCTBa», «Hauama
MaTeMaTUYeCcKoro aHammza», «MHokecTBa © JIOTHKa». Bce OCHOBHBIC



COJIEp)KaTeIbHO-METOIUYECKNE JIMHUU M3Y4YalOTCSd Ha NPOTSKEHUH JBYX JIET
oOy4eHHs Ha YPOBHE CpeAHEero o01mero oOpa3oBaHMs, €CTECTBEHHO JOTOJHSS
Jpyr Ipyra U MOCTETNEHHO HACHIIAsCh HOBBIMH TeMaMH W paszzaenamMu. JaHHBIHI
y4eOHBId KypC SBISICTCS HMHTETPATUBHBIM, IIOCKOIBKY OOBEIUHSET B cebde
COJIep’)KaHWE HECKOJIbKMX MaTeMaTHYeCKHX JUCIHIUINH, TaKuX Kak anredpa,
TPUTOHOMETPHSI, MaTeMaTHUYECKH aHalau3, TEOpHUs MHOXKECTB, MaTeMaTHYecKas
noruka u apyrue. Ilo Mepe Toro kak oOywaromuecs OBIaAEBalOT BcE Ooiee
IMIMPOKUM MATEeMAaTUICCKUM aIlapaToM, Y HUX TOCJIEI0BaTEIbHO (POPMUPYETCS U
COBEPIIICHCTBYETCS YMEHHE CTPOUTh MAaTeMaTUYECKyI0 MOJCIb peaTbHON
CUTYyalluH, MPUMEHATh 3HAHUS, TIOTyYeHHBIC TIPH M3YyUYEHUH Y4eOHOTO Kypca, s
pellIeHUsI CaMOCTOSITENFHO CHOPMYIUPOBAHHON MAaTEeMAaTUYECKOM 3a/auH, a 3aTeM
UHTEPIIPETHPOBATH CBOM OTBET.

CopnepxxarenpHO-MeTOIMYeCKass JUHUS «Uuclia U BBIYUCICHUS» 3aBepLIacT
(opMUpOBaHNE HABBIKOB UCIOJIb30BaHUS ACHCTBUTEIBHBIX YHUCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111eT0 00pa3zoBanusi. Ha ypoBHe cpeaHero ooiero
oOpa3zoBaHusi 0co0O€ BHHMaHHE yJensercs  (POPMHUPOBAHUIO  HABBIKOB
palroHaIbHBIX BBIYMCICHUH, BKIIOYAIOMIMX B C€0S MCIOJB30BAHUE PA3TUYHBIX
dopM 3amMcu 4YHClla, YMEHUE JAeNaTh NPUKHUAKY, BBIIOJIHATh MNPUOIMKEHHBIE
BBIUMCJICHUS], OLIEHUBATh YUCIIOBBIC BBIpAXKEHUS, pabOTaTh C MaTeMaTHYECKHUMHU
KOHCTaHTaMH. 3HAKOMBbIE OOYYalOUIMMCS MHOXKECTBAa HATypalbHBIX, IIEJNbIX,
paliOHANbHBIX M JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHuCel. B KaxJaoM M3 3TUX MHOXECTB paccMaTpUBalOTCA
CBOMCTBEHHbIE €My creunduyeckue 3aJadyd M OIepaluu: JeJeHHE Haleo,
ONEPUpPOBAHUE OCTAaTKaMU Ha MHOXKECTBE LIEJBIX YHUCeld, O0cCoOble CBOWCTBA
palMoHaIBHBIX M UPPAIMOHATBHBIX YKCeN, apu(METHISCKUE OTNEpaIiy, a TaKkxKe
U3BIICYCHHE KOPHSA HATYpaJbHON CTENEHH Ha MHOXKECTBE KOMIUIEKCHBIX YHCE.
bnarogapsi mocienoBaTenbHOMY pacIIMPEHUIO Kpyra HCIOJIb3YEeMbIX YHUCEN U
3HaKOMCTBY C BO3MOYKHOCTSIMHM MX MPUMEHEHUS JUIsl PEIlIeHUsl pa3IuvHbIX 3ajad
dbopMupyeTcss peCTaBICHUE O €IWHCTBE MaTEeMAaTUKH KaK HAayKd M €€ poiiu B
MOCTPOCHUH MOJIENICH peajbHOr0 MHUpPa, HMIMPOKO HCIOJIB3YIOTCS 000O0IIeHHe U
KOHKPETH3AIHS.

Jluaus «YpaBHEHUS U HEPABEHCTBA» pPEAU3YEeTCs] Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YPOBHE CpeIHEro ooOIero oOpa3oBaHMs, IMOCKOJIBKY B KaXIOM
pasnene IlporpaMMbl MPEAyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3amad. B
pesynbrate 0OydJarmIuMecs OBIAJEBAIOT PA3IUYHBIMH  METOJaMH  PEIICHHS
palMOHANIBHBIX, HPPAIMOHANBHBIX, IIOKA3aTEeNbHBIX, JOTrapUPMUUYECKAX |
TPUTOHOMETPUUECKUX ypaBHEHUW, HEpPaBEHCTB W CHCTEM, a TakXke 3ajad,
coJepkaix mnapamerpbl. llomydeHHbIE yMEHUS LIMPOKO HCHOJB3YIOTCS MpHU
uccienoBaHuK (GYHKIUH ¢ TIOMOIIBIO MPOM3BOJHOM, TIPH PEIICHUHN MPHUKIATHBIX



3a]a4 ¥ 3374 Ha HaXOXKJCHHE HauOOJIbIINX U HAUMEHBIIUX 3HAYECHUN (PYHKIIHH.
JlanHasi copepxarenbHasi TMHUS BKIIOYAeT B ceOs Takke (OpMUPOBAHHE YMEHUIMA
BBIMIOJHATH  pacu€rhl 1o  (QopmyrnaMm, mpeoOpa3oBaHHUS  PALMOHAIBHBIX,
UPPalMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUHM, a TaKkKe€ BBIPAXKEHUH,
collepKallluX CTeNeHW W Jiorapu@mel. brarogaps M3ydeHHIO alreOpandeckoro
MaTepuana NPOUCXOAMWT  JaJbHEHIIee  pa3BUTHE  AITOPUTMHYECKOTO U
abCTPaKTHOTO MBINUICHUS OOydaroumxcs, (GOpMHUPYIOTCS HaBBIKH JETyKTUBHBIX
paccyxzieHuif, pabOTl C  CHUMBOJIbHBIMH  (OpMaMH,  IPEACTABICHUS
3aKOHOMEpPHOCTE W 3aBUCHUMOCTEH B BHJE PABEHCTB M HEPABEHCTB. AureOpa
npemyaraeT 3(PQGEeKTUBHbIE HMHCTPYMEHTBHI [UJISl  PEIICHHUs] MPAKTHUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a]a4, HAIrJIAJHO JEMOHCTPUPYET CBOM BO3MOMXHOCTH KaK
A3bIKA HAYKH.

CopnepxarenbHo-MeTOaMYeCKass JUHUS «DyHKIUM U TpapuKu» TECHO
neperyieTaeTcsl ¢ APYrMMH JIMHUSAMU y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3a4aET MOCIEA0BATEIbHOCTh U3YUYEHNs MaTepruaia. M3yueHune cTeneHHou,
MOKa3aTeJIbHOM, JTOrapu(pMUYECKON U TPUTOHOMETPUUYECKUX (DYHKIIUM, UX CBOMCTB
U rpayKoB, UCIOJIb30BAaHUE (PYHKUMU JJIs1 pelIeHUs 3a1ad U3 APYruX y4eOHBIX
IIPEIMETOB U PEANBHON KU3HU TECHO CBA3aHO KaK C MAaTEMaTUYECKUM aHAIU30M,
TaK U C pElIeHHEM ypaBHEHHUH U HepaBeHCTB. llpu 3ToM OojblIoe BHUMaHHUE
yaensercss (GOpMUPOBAHUIO YMEHHMS BbIpaXaTh (POpMysaMU 3aBUCUMOCTH MEXKITY
pa3IUYHBIMK BEJIMYMHAMH, MCCIIEOBAaTh MOJYyYEHHbIE (YHKUHUH, CTPOUTH HX
rpaduku. Matepuan 3Toi cojiepKaTeIbHON JIMHUK HalleJIeH Ha Pa3BUTHE YMEHUMN
M HaBBIKOB, IMO3BOJISIIOIIMX BbIpakaTh 3aBUCMMOCTH MEXKIy BEJIMYMHAMU B
paznu4HOil (GopMe. aHATUTUYECKOM, Tpaduueckoil u cioBecHoil. Ero usydenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIUIEHUS, CHOCOOHOCTH K
0000IIEHNIO U KOHKPETU3AIUH, UCTIOJIb30BAHUIO aHAJIOTHIA.

CopnepxarenpHasd JuHHAS «Hadana MareMaTMdecKoro aHajau3a» I03BOJISET
CYIIECTBEHHO PACIIMPUTHh KPYr KaK MaTeéMaTUYECKHX, TaK W MPHUKIATHBIX 33/ad,
JOCTYIHBIX 00YyYarolUMCs, TaK KaK y HUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky CIOXHBIX (YHKLIMM, ONpeAeNsTh MX HauOOJbIIME W HAUMEHbIIHE
3HAYEHHUS, BBIYUCIATH MUIOMAAn QUryp U O0BEMBI TeNl, HAXOAUTh CKOPOCTU W
YCKOpeHHUsl IpolueccoB. JlaHHass conaep)KaTellbHas JHUHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MaTeMaTH4YECKUX MOJENEN peajbHbIX CHUTYaluH,
MO3BOJISIET HAXOJWTh HAWIy4Illee pEUIeHWe B MNPUKIAAHBIX, B TOM YHCIIE
COLIMAJIbHO-D)KOHOMHYECKUX, 33/ladyaX. 3HAKOMCTBO C OCHOBAaMHU MaTEeMaTHUYECKOTO
aHaM3a CIIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (OPMAIbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHMI paclO3HABAaTh MPOSBICHUS
3aKOHOB MaTeMaTHKU B HayKe, TEXHHMKe M HcKyccTBe. OOydarommuecs y3HAIT O



BBIIAIOIINXCSL PE3yJIbTaTaX, IMOMYYCHHBIX B XOJ€ Pa3BUTHS MaTEMaTHKH Kak
HayKH, 1 00 UX aBTOpax.

CopnepxarenpHO-MeTOIMYeCKask JTUHUS «MHOXKECTBa U JIOTMKa» BKIIIOYAET B
ceOsi DJIEMEHTHl TEOPUUM MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPEJCTaBICHUS TPOHU3BIBAIOT BECh KYPC MIKOIBHON MaTeMaTHUKU
U TpeiarailoT HamOojee YHUBEPCAIbHBIM SI3bIK, OOBEIMHSIONIMN BCE Pa3EIb
MaTeMaTHUKU M €€ TPWIOKEHHH, OHM CBS3BIBAIOT pa3HbIE MaTeMaTHUECKHE
JUCHUIUIMHBI W WX TMPWIOKEHUS B eauHoe 1enoe. [lodTomy BakHO [daTh
BO3MOKHOCTh OOy4YarolieMycss IOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN S3bIK
COBPEMEHHOM MaTEMaTUKH W MCIOJIb30BaTh €ro JJis BBIPAKEHUS CBOUX MBICIECH.
JpyruM BaXHBIM TPHU3HAKOM MAaTE€MaTUKU KaK HayKd CIEQyeT Npu3HaTh
CBOMCTBEHHYIO €U CTPOrOoCTh OOOCHOBAaHMM U CIIEIOBAHHE OIpPEACIEHHBIM
OpaBWJIaM  [OCTPOEHUS  JOKAa3aTelbCTB.  3HAKOMCTBO C  3JEMEHTaMH
MaTEeMaTHUYECKON JIOTMKH CHOCOOCTBYET Ppa3BUTHIO JIOTMYECKOTO MBILUICHUS
00yJaromuxcs, MO3BOJSET UM CTPOUTH CBOM PACCYXACHHUS HAa OCHOBE JIOTHYECKIX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yuyebHoM Kkypce «Anrebpa W Havajlla MaTEMaTUYECKOrO aHajau3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTUYECKOTO MOJEIMPOBaHUS, KOTOPbIE MpPU3BaHBI
CocoOCTBOBAaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOEHHUS MOJENEH peallbHbIX
CUTyallud, HCCIEMOBAaHUS JTUX MOJENIEH C MOMOIIBIO ammapara aireOpbl u
MaTEeMaTHYeCKOTO aHaIN3a, WHTEPIpETAH TOTYYCHHBIX pEe3yJbTaToB. Takue
3aJlaHusl BIUIETEHBI B KXKJIBIN U3 pa3/ieioB MPOTPaMMBbl, TOCKOJIbKY BECh MaTepHall
y4eOHOTro Kypca IIMPOKO HCIONB3YeTCs JJIs pelieHus MPUKIaAHBIX 3anad. [lpu
pPEIICHUH  pPEAIbHBIX  MPAKTUYECKUX  3a]ad  oOydaroniuecs  pa3BUBAIOT
HAOI0IaTEIPHOCTh, yYMEHHE HaXOAWTh 3aKOHOMEPHOCTH, abCcTparupoBaThcd,
UCIIOJIb30BaTh  AHAJOTHUI0, 0000MAaTh W  KOHKPETU3UPOBaTh  MpoOJeEMy.
JlesTenbHOCT MO (OPMUPOBAHUIO HABBIKOB pEHICHUS TPUKIAAHBIX 3a7ad
OpraHu3yeTCs B IpoLecce U3YyUeHHs BCEX TEM Y4eOHOro Kypca «Ainredpa v Hayana
MaTEeMaTHYECKOTO aHAJIA3a».

Ha wusyuennwe ydeOHOro kKypca «Anrebpa W Hayaja MaTeMaTHYECKOTrO
aHaym3a» oTBoauTcs 272 vaca: B 10 kimacce — 136 gacoB (4 yaca B Henenmo), B 11
kiacce — 136 yacos (4 vaca B HEZIEIIO).



COAEPKXAHUE OBYUYEHUA
10 KJIACC

Yucsia ¥ BIYMCICHUSA

PanmonaneHpie uyucna. OOBIKHOBEHHBIE U JECATHUYHBIE IPOOH, TNPOLIEHTHI,
OeckoHeuHble Tnepuoandeckue apodu. [IpuMeHnenue npobOeil M MPOLEHTOB s
peLIeHUS NPUKIAAHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACiIEi 3HAHUW U PEATbHOM KU3HH,

JlelictBuTenpHple 4ncia. PanvoHaNbHBIE W UPPALMOHAIBHBIE YHCIIA.
ApudpmeTnueckue  onepanuu € JCUCTBUTEIBHBIMH  YHUCIaMd.  Moayib
JEUCTBUTEILHOTO YUCIa U ero cBoicTBa. [IpubnmkEHHbIE BHIYMCICHUS, TPABUIIA
OKPYTJICHHUS, IPUKUJIKA U OLICHKA PE3YJIbTaTa BIUUCICHH.

Cremmenb ¢ 1neiabpIM IIOKazareneM. buwaoom Hrwiorona. HMcmonb3oBanue
NOAXOASIIEH (POPMBI 3aUCH ACHUCTBUTEIBHBIX YUCEN IS PELUICHUS TPAKTUYECKUX
3a/1a4 U MPEACTABICHUS JaHHBIX.

ApudmeTnueckuii KOpeHb HaTypajJbHOU CTEIIEHU U €ro CBOMCTBA.

CreneHp C panuOHAIBHBIM IIOKa3aTeleM U €€ CBOMCTBA, CTEIEHb C
JEWCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa mnorapupma. [lecaTuyHble W HaTypalbHbIC
JorapuMsl.

CHHyC, KOCHUHYC, TaHI'€HC, KOTAHI'€HC YHCIOBOIO apryMeHTa. ApPKCHHYC,
aAPKKOCUHYC U APKTAaHI'€HC YUCIIOBOTO apI'yMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxmecTBa M TOXKAECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHHE, KOpPEHb
ypaBHEHUs. PaBHOCHIIBHBIE YpaBHEHUsS M ypaBHEHUA-CIEACTBUA. HepaBeHCTBO,
pelieHre HepaBeHCTBA.

OCHOBHBIE METOJIbI PEIICHUS LIEJIbIX U APOOHO-PAlMOHAIIBHBIX YPaBHEHUN U
HEPABEHCTB. MHOrOWIEHbl OT OJHOW IIepeMEHHOU. JleneHue MHOrowieHa Ha
MHOIOWJIEH C ocTaTkoM. Teopema be3dy. MHorouneHsl ¢  LENbIMH
kod(pdunmentamu. Teopema Buera.

[TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHHM, COAEPKAINX CTENIEHU U KOPHH.

HppannoHanbHbIe YPaBHEHMUS. OcHOBHBIE METO/IbI peleHus
UPpPalMOHAIbHBIX YPABHEHU.

[Toka3aTtenbHble ypaBHEHUS. OCHOBHBIE METOJbI PEIICHMS MOKa3aTEIbHBIX

YpPaBHEHUH.

[IpeoOpazoBanue BeIpaXKeHUH, COACPIKAITUX JTOTAPUDMBI.

Jlorapudmmuueckue yYpaBHEHHSI. OcHoBHBIE METO/TBI pereHus
Jorapu(pMUUECKUX YpaBHEHUH.

OcHoBHBIE TPUTOHOMETPHUUECKHUE bopMyIIBL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKECHUU. PelieHne TpUroHOMETpUYECKUX YPAaBHEHU.



Pemienne cucteM IMHEWHBIX ypaBHEHHHW. Marpuna CUCTEMBbl JIMHEHMHBIX
ypaBHeHUU. Omnpenenurenb MaTpuilbl 2X2, ero TeOMETPUYECKHl CMBICT U
CBOICTBA, BBIYMCJIEHUE €0 3HAYCHHS], TPUMEHEHUE OINpPEACIIUTENS ISl pEeLICHUs
CUCTEMBbl JIMHEWHBIX ypaBHEHUU. PelleHne NpUKIANHBIX 3a7a4 C IOMOIIBIO
CUCTEMBbl JIMHEMHBIX ypaBHEHWH. lccineqoBaHWe NOCTPOCHHOW MOJENIHA €
MTOMOILIBIO MATPUIL U ONPEICITUTENCH.

[TocTpoeHne mMaTeMaTUYECKUX MOJEIEN PEAIbHOM CUTyallUH C MOMOIIBIO
YpPaBHEHUN M HEpPaBEHCTB. lIpuMeHEeHHE ypaBHEHMN M HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKHX 3a7ad M 3aJad M3 pa3lIMyHbIX O0JacTel HayKh M peaybHOU
KU3HU.

DOyHKIUHN U TPaPUKHU

@yHkuus, crnocodbl 3agaHus (QyHKuuu. B3anMHO oOpaTtHble (QYHKIUU.
Komnosumus gysukuuit. 'paduk QyHKuu. OnemMeHTapHbIE MNpeoOpa3zoBaHUs
rpadukoB QyHKIIHIA.

OOsacTh onpeneneHuss 1 MHOXKECTBO 3HaueHM (pyHkimu. Hynu QyHxuuu.
[IpomexxyTku 3HaKONOCTOSSHCTBA. YETHBIE M HeuéTHbIe QpyHKIMU. [lepruoanyeckue
¢bynkuun. IIpoMexyTku MOHOTOHHOCTH (YyHKUHUH. MAaKCUMyMbl U MHHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblliee 3HaYeHHs PYHKIIMU HA TIPOMEXYTKE.

JIuneiiHasl, KBajpaTH4yHas U JApOOHO-TMHEHHass (QYHKIUH. DJIEeMEHTapHOE
UCCJIEIOBAHUE U TOCTPOECHUE UX I'Pa(UKOB.

CrenenHast pyHKIMS ¢ HATypaJbHbIM U LEIbIM NOKa3zaresneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa ¥ rpaduk KOpHS N-OM CTeNeHH Kak (GYHKIUU OOpaTHOU
CTEIIEHU C HATYPaJIbHBIM ITI0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckass (yHKIHHM, UX CBOWCTBA M TpaduKu.
Hcnonb3zoBanue rpa@ukoB GyHKIMM 17151 pelIeHHs] YpaBHEHUH.

TpuronomeTpuueckass OKpPY>KHOCTb, OIpPEACIEHUE TPUTOHOMETPUUYECKHUX
(GYHKIUI YHMCIOBOTO apryMeHTa.

QDYHKIMOHAIBHBIE 3aBUCHMOCTM B pEANBHBIX MPOLECCAaX M SBJICHUSX.
['paduku peaibHBIX 3aBUCUMOCTEH.

Havana MaTeMaTH4eCcKOro aHajamu3a

[TocnenoBarenbHOCTH, CIOCOOBI 3aJaHusl MoOcieAoBaTelbHOCTEH. Meton
MaTeMaTH4eCKON WHIYKLHUH. MOHOTOHHBIE " OrpaHUYECHHBIC
MOCJIEIOBATENBHOCTH. MCTOpHST BO3HMKHOBEHMSI MATEMAaTHYECKOTO aHAIM3a Kak
aHann3a OECKOHEYHO MaJIbIX.

Apudmerrueckas ¥ TeoMeTpudecKas rnporpeccuu. beckoneuHo yObiBaroias
reomerpuueckas nporpeccusi. Cymma 0eCKOHEYHO YOBIBAIOIIEH MeOMETPpUUYECKON
MPOrpeccu. JINHENHBIN U SKCIIOHEHIIMAIBHBIN pocT. Hucio e. DopMyra CII0KHBIX
npoueHToB. Mcnonp30BaHME MPOrpeccHH Uil  PELICHHs] peajbHbIX — 3a7ad
MPUKJIATHOTO XapaKTepa.



HemnpepsiBHbie (yHKIMM W WX CBOWCTBA. TOUYKM pa3pbiBa. ACHUMITOTHI
rpaduxoB ¢yHkuui. CBolicTBa (QYHKIMI HEMpPEpBHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB [UI PELICHUS HEPABEHCTB. l[IprMeHeHHMe CBOMCTB HENPEPBIBHBIX
GyHKIUH 715 pereHus 3a1ad.

ITepBas u BTOpast npon3BoaHbIe GyHKIMU. Onpeaenenrue, reOMETpUUECKUN U
bu3znyecKuil CMBICI MPOU3BOAHOMN. YpaBHEHUE KacaTeNbHOU K rpaduKy QyHKIIHH.

[TpousBogubsie  anmeMeHTapHbX  ¢GyHkuil.  [IpousBogHass  cyMmMBl,
IPOU3BENICHNUS], YaCTHOTO U KOMITO3UIIMH (DYHKIIH.

MHoskecTBa M JIOTHKA

MHoOXxecTBO, oIlepallid HaJ MHOXKECTBAMM M HX CBOWCTBA. Jluarpammel
Olinepa-Benna. IIpumeHeHHe TEOPETHKO-MHOKECTBEHHOIO —amnmapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PELIICHUH 3aJad W3 JPYTHX
y4€OHBIX MPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTEMaTHYECKOIO OOBEKTA, CIEACTBHUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIE YPABHEHHS.

11 KJIACC

Yucna v BIYUCTCHUS

Harypanbnbie u uenbsle yucina. [I[pumeHeHue NMPU3HAKOB JIEJIMMOCTH LEJIBIX
yricelsl, HanOompIuii o0muii memutens (manee — HOJI) m HamMeHblee oOIee
kpatroe (nanee — HOK), ocTatkoB mmo Moy, aroputMa EBkiuaa fajis perieHus
3a7a4 B LEJIBIX YUCTIaX.

Kommiekcuble uwncna. AnreOpanueckas W TpUTOHOMETpUYEcKas (HOpMBbI
3aMUCH KOMIUIEKCHOTO 4YHCia. ApudMeTHYecKue ornepanud ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW TJIOCKOCTH.
®opmyna Myaspa. KopHu N-oii creneHn M3 KOMIUIEKCHOrO uucia. [Ipumenenune
KOMIUIEKCHBIX YHCEN JIJIsl pelieHUs (PU3NUECKUX U TEOMETPUYECKUX 3a/1au.

YpaBHeHMs U HEPABEHCTBA

CucrteMa ¥ COBOKYNHOCTh YpPaBHEHHM M HEPaBEHCTB. PaBHOCUIIbHBIE
CHUCTEMBI U CUCTEMBI-CIICICTBUS. PABHOCUIIbHBIE HEPABEHCTBA.

OTOOp  KOpHEH  TPUTOHOMETPUYECKUMX  YpPaBHEHHMH C  MOMOIIbBIO
TPUTOHOMETPUYECKON OKPY>KHOCTHU. PelieHne TpuroHoMeTpuIeCKuX HEPABEHCTB.

OCHOBHBIE METOJI PEIICHUS TIOKA3aTeIBHBIX U  JIOTAPUPMUIECKUX
HEPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUSI UPPAIMOHATBLHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UppaIMoOHAIbHBIX, TIOKA3aTEJIbHBIX U JJOTapU(OMUIECKUX YPABHEHUM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C TAPAMETPAMMU.



[IpumeHeHne  ypaBHEHWMH, CHCTEM W HEPABEHCTB K  PEIICHUIO
MaTEeMaTUYECKUX 3a7a4 M 3aJa4 M3 pa3InyHbIX 00JacTeil HaAyKh M pealbHOU
JKWA3HU, UHTEPIIPETALHNS OJYYEHHBIX PE3YyJIbTaTOB.

DOyHKUMU U TPaPUKH

I'paduk xommosuumm GyHKIUNA. ['eoMerpuueckue oOpas3bl ypaBHEHUU W
HEPABEHCTB Ha KOOPAWHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckue GyHKIINH, UX CBOWCTBA U TpauKU.

['paduueckue MeToabl pelieHHs ypaBHEHHM W HepaBeHCTB. ['paduueckue
METO/IbI PELICHUS 33/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpadukoB (QYHKIUN JUIsI UCCIEIOBAaHUS TPOIECCOB U
3aBUCUMOCTEM, KOTOPbIE BO3HHMKAIOT IMPU PELIEHUU 3aJad U3 JAPYTHX y4eOHBIX
MPEIMETOB U PEATBHOM KU3HHU.

Hauana MaTeMaTH4ecKOro aHajamn3a

[TpumeHeHne MpoU3BOIHON K MCCIIEOBAaHUIO (PYHKIMII HA MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoknenue  HawOonblIero W HAUMEHBLIErOo  3HAYEHUU
HEeMpepbIBHON (DYHKLIUU HA OTPE3KE.

[IpuMeHeHnEe TPOU3BOJHOM JUI HAXOXKACHUS HAWIIy4dlIero PELICHHS B
IPUKIAIHBIX 3aJadax, Ui OIpPEACIICHUS CKOPOCTH W YCKOPEHHUs IpoLecca,
3aJIaHHOTO (HOPMYJION MU TPAPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBOOOpa3HbIX. I[lepBooOpa3HbIe
aneMeHTapHbIX QyHKUUH. [IpaBuia Hax0XI€HHs TIEPBOOOPA3HBIX.

WNuterpain. I'eomerpuueckuin CMBICJI VHTErpaa. Brruncnenue
ornpenenéHHoro uurerpania mno ¢popmyne Hetorona-JIebnura.

[IpumeHnenre wHTErpana g HAXOXIEHHUs IUIOMANeH TUIOCKHX (Uryp u
00BEMOB T€OMETPUUECKHUX TEJL.

[Ipumepsl pemenuit auddepeHunanbHbIX ypaBHEHUW. MareMatuyeckoe
MOJIEJIMPOBAHUE peaJbHBIX IMPOLECCOB C MOMOLIbI0 U depeHIInanIbHbIX
YPaBHEHHU.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJITEBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHL) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCcKOro BOCIIUTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00yJArONIETOCs KaK aKTUBHOTO H
OTBETCTBEHHOTO  4YJIEHAa  POCCUHCKOro  OOIIecTBa,  MPEJACTABICHUE O
MaTeMaTHYECKUX OCHOBaxX (YHKIIMOHUPOBAHUS PA3JIMUYHBIX CTPYKTYp, SBJICHUM,
IPOLEAYP TIPaKAAHCKOro oOmmiecTBa (BBIOOPHI, OMPOCHI M APYroe), yMEHHE
B3aMMO/JICHCTBOBATh C COIMAJbHBIMM HWHCTUTYTaMU B COOTBETCTBHU C HX
(GYHKIUSAMHY 1 HA3HAYCHUEM;

2) IATPMOTHYECKOT0 BOCTIUTAHMS

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPaXAAHCKONW MJIEHTUYHOCTH, YBaXKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHICKOW MAaTEMAaTHUKH, IIEHHOCTHOE OTHOIIECHHUE K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMATUKOB U POCCUIMCKOM MAaTEMaTHUYE€CKOW IIKOJIBI,
UCIIOJB30BAaHUE OATUX JOCTHUKEHUW B JAPYTrMX HayKaX, TEXHOJOTusX, cdepax
SKOHOMHUKHU,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

OCO3HAHHME JTYXOBHBIX IEHHOCTEH POCCUICKOT0 Hapoja, chOpMUPOBAHHOCTh
HPABCTBEHHOT'O CO3HAHMUSI, STUUYECKOIO MOBEJACHUS, CBSI3AHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTHMKEHUA HAyKHM W JEATEIIBHOCTBIO YYEHOrO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO OYIyIEro;

4) 3CTEeTHYECKOT0 BOCTIMTAHHUS

ACTETUYECKOE OTHOIICHUWE K MHPY, BKIIOYAs 3CTETUKY MaTeMaTHUUYECKUX
3aKOHOMEPHOCTEN, 0OBEKTOB, 3ajJlay, PElICHUN, pacCyKIECHUM, BOCIPUUMYUBOCTD
K MaTEMaTUYE€CKUM acCIeKTaM pa3IMUYHbIX BUJIOB UCKYCCTBA;

5) ¢pu3NYeCKOro BOCTIMTAHUSI

c(hOPMHUPOBAHHOCTh YMEHHUS TNPUMEHATh MaTeMaTHYCCKUE 3HAHUS B
MHTEpecax 3JI0pOBOIo U 0€30MacHOro 00pa3a K1U3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3/I0pOBbIO (3I0pOBOE MHUTaHUE, COATaHCHPOBAHHBIA PEKUM 3aHATHH W
OT/bIXa, peryssipHas ¢punveckas aKTUBHOCTD), (PH3UUECKOE COBEPIICHCTBOBAHHE
MIPU 3aHATUAX CIOPTUBHO-03/I0POBUTEIBHOMN €S TEIbHOCTHIO;

6) TPy10BOT0 BOCTIMTAHHUS :

TOTOBHOCTh K TPYIy, OCO3HAHHE IIEHHOCTH TPYAOJIOOUs, HHTEpPEC K
pazmuuHbiM  chepaM  NPOECCUOHAIBHOW  NESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ MPUIOKECHUSIMH, YMEHHE COBEpPINATh OCO3HAHHBIA BBHIOOD
Oynymeld mnpodeccun u peanru3oBBIBATh COOCTBEHHBIC IKU3HCHHBIC TUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MAaTeMaTH4YeCKOMYy  OOpa30BaHUIO U
caMo00Opa30BaHUI0 Ha MPOTHKCHUH BCEH JKM3HHM, TOTOBHOCTh K aKTHBHOMY
YYACTHIO B PEIICHUH MTPAKTHUYCCKUX 3a7a4 MAaTEMAaTHUECKON HAIIPaBICHHOCTH;

7) 3K0JI0rHYeCcKOro BOCIIMTAHUA:

chOPMHUPOBAHHOCTh  IKOJIOTHYECKOW KYJIBTYPHI, ITOHUMAHHWE BJIHSIHHSI
COIHAIbHO-9KOHOMHYECKHX MPOIIECCOB HAa COCTOSHHUE MPUPOIHON M COIUATBHOM
CpeJibl, OCO3HAHKE TJI00ATBLHOTO XapaKTepa IKOJOTHYSCKUX MPOOIIeM, OPUCHTAITHSI
Ha TPUMEHEHHE MATCMAaTHYCCKMX 3HaHWM JUIs pelieHWs 3agad B 00JacTu
OKPYKaoIIeH Cpepl, IUIAHUPOBAHMUE IIOCTYNKOB M OIICHKH HX BO3MOYKHBIX
TIOCJIEACTBUM [T OKPYKAIOIICH CPeIbl;

8) HeHHOCTH HAYYHOT0 MO3HAHMS:

C(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pPa3BUTHsS HAyKH M  OOINEGCTBEHHOHW  NPAKTUKH, IMOHUMaHUEC
MaTeMaTUYEeCKONH HayKd Kak cdepbl 4YeJOBEUYCCKOW JCSITEIbHOCTH, AITAloOB e
pasBUTHS W 3HAYMMOCTH JJIS PA3BUTHS [HUBUJIM3AIMH, OBJAJCHHE S3BIKOM
MaTeMaTUKA W MaTeMaTHYECKOW KyJIbTypOH Kak CpEJACTBOM IIO3HAHHUS MHpa,
TOTOBHOCTh OCYIICCTBIATh IPOEKTHYIO M HCCIICAOBATEIBCKYIO ESITEIBHOCTh
WH/IMBUYaJIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTeJbHBbIC YHUBEPCAIbHBIC Y4eOHbIE 1eiiCTBUS

ba3oBblie Joruyeckue 1eiicTBUA:

BBISIBJIAITh M XapaKTEPHU30BaTh CYLIECTBEHHbIE MPU3HAKUM MaTE€MaTHYECKHUX
OOBEKTOB, TMOHATHUN, OTHOLIEHUM MEXAy MOHATUAMH, (POPMYIUPOBATH
OIpe/IeNICHUs TIOHATUH, YCTAaHABIIMBATh CYIECTBEHHBIN MPU3HAK KiIacCU(UKAIINH,
OCHOBaHMS J1J1s1 0000IIEHUS U CPAaBHEHM I, KPUTEPUH MTPOBOJIMMOI0 aHAJIN3a;

BOCIIPUHUMATh,  (opMyluMpoBaTb U MOPeoOpPa3OBBIBATh  CYXKICHHS:
YTBEPAUTENbHBIE U OTPULATENbHBIC, EAUHUYHbBIC, YACTHBIE U OOLIUE, YCIOBHBIE;

BBISIBJISITh MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOPEYNS
B (hakTax, JaHHBIX, HAONIOJACHUAX U YTBEPXKACHUAX, MpeularaTb KPUTEPUU AJis
BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEYUNIA;

JenaTh BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, JAENYKTHBHBIX W
WHIYKTUBHBIX YMO3aKIIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSTENBHO J0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUI
(mpsiMbIe ¥ OT IPOTHBHOTO), BHICTPAUBATH APT'YMEHTAIIHIO, IPUBOIUTH IPUMEPHI U
KOHTPIpPHUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXEHUS U BBIBOJIBI,

BBIOMPATh CHOco0 perieHus y4deOHO#M 3amaunm (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoysiee TMOAXOASAMHMN ¢ y4ETOM
CaMOCTOSITEIIHO BBIJICICHHBIX KPUTCPHUEB).



Bba3oBble ucciaenoBaTebCcKue 1eicTBUSA:

UCIIOJIb30BaTh BOIPOCHI KaK HCCIEA0BATEIBCKUII MHCTPYMEHT IO3HAHUA,
dbopMynmupoBaTh  BOMPOCH,,  (DUKCHpYIOIIME  MpPOTHBOpedHe,  Mpoliemy,
yCTaHaBJIMBAaTh MCKOMOE U JaHHOe, (opMUpOBaTh THIIOTE3Y, apryMEHTHUPOBATH
CBOIO ITO3UIINI0, MHEHHUE,;

IIPOBOJIUTH CAMOCTOSITENIBHO CINTAHUPOBAHHBIA 3KCIEPUMEHT, HCCIIEIOBAHNE
110 YCTAaHOBJICHHIO OCOOCHHOCTEN MaTEMaTHUYECKOro 00BEKTA, SABJICHHMS, IIpoLecca,
BBISIBIICHUIO 3aBUCUMOCTEN MEXy 00bEKTaMU, IBICHUSIMHU, ITPOLIECCAMH;

CaMOCTOATENbHO (POPMYIHPOBATH OOOOIIEHUS M BBIBOJBI MO PE3yJbTaTam
MPOBEAEHHOTO  HAOJIIONIEHMsS, UCCJEJOBaHMs, OIIEHUBAaTh  JIOCTOBEPHOCTH
MOJIYYE€HHBIX PE3YJIbTATOB, BHIBOJIOB U 00O0OIIIECHMUIT;

IPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE TMPOLECCA, a TAaKXKE BBIJIBUIaTh
IIPEATOJIOKEHHS O €r0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora c nnopmanmeii:

BBISIBJIATh J€(UUNATHI MHPOPMALIMK, JAHHBIX, HEOOXOJIMUMBIX JUIsl OTBETA Ha
BOIIPOC U ISl pELICHUS 3a]1auH;

BBIOMPATh MHPOPMALIUIO U3 UCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJIM3UPOBATH,
CUCTEMATU3UPOBATh U HWHTEPIPETUPOBATh HH(OpPMAIIMIO pPA3IUYHBIX BUIOB U
¢dbopM npesicTaBICHUS;

CTPYKTYPUPOBATh MH(POPMALIUIO, MPEJICTABIATh €€ B Pa3IMYHBIX (POpMax,
WJLTIOCTPUPOBATH Tpapruecky;

OLICHUBATh HaJEKHOCTD uHbopMaluu 1o CaMOCTOATEIIBHO
chOpMYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIC YHHBeEpPCaJlbHbIe Y4eOHbIE 1eHCTBUS

Oo0menne:

BOCIHPUHUMATh U (POPMYIHPOBATH CYKJICHHUS B COOTBETCTBUHU C YCIOBUSIMU U
HeiasiMu OOLIEHHUs, SICHO, TOYHO, T'PaMOTHO BbIpa)kaTh CBOK TOYKY 3pEHUS B
YCTHBIX M NMHCBMEHHBIX TEKCTaX, JAaBaTh MOSCHEHUs MO XOIy PEIICHUS 3a1ayH,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTAT;

B Xoj€ 00CyXJeHus 3a7aBaTh BOIPOCHI MO CYLIECTBY 00CYX/IaeMOil TE€MbI,
npo0OyieMbl, pelmaeMoil 3ajaud, BBICKA3bIBaTh HJIEH, HAlCJICHHbIE HA IOUCK
pELIEHHUs], COIMOCTABIATH CBOM CYXKIEHHS C CYKICHUSAMH JPYTHX YYaCTHUKOB
nuarnora, oOHapyKMBaTh pa3ju4ve M CXOJICTBO MO3UIIMKA, B KOPPEKTHOU (dopme
dbopMynpoBaTh pazHoOTrIacHsi, CBOM BO3PAKEHUS,

IIPEACTABIIATh PE3YJbTAThl PELICHUs 3a1a4M, SKCIIEPUMEHTA, UCCIICIOBAHMS,
IpOEKTa, CaMOCTOATENIbHO BBIOMpPATh (QopMaT BBICTYIUIGHHS C Y4€TOM 3ajad
MPEe3eHTalUU U OCOOEHHOCTEHN ayIUTOPHH.

PerynsiTuBHBIC YHHBeEpCaJbHbIE Y4eOHbIe NeiCTBUSA



Camoopranu3anus:

COCTaBJISITh IIJIaH, AJITOPUTM PEIICHUS 33/1a4i, BEIOUPATh CIIOCOO pPEIICHUS C
y4ETOM UMEIOIINUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHUPOBATH
Y KOPPEKTUPOBATh BAPHAHTHI PEIICHHUI ¢ y4ETOM HOBOM MH(POPMAIIUH.

CaMOKOHTPOJIb, IMOIIHOHAJILHBIH HHTEJJIEKT:

BIIAJICTh HABBIKAMH  TIO3HABATEIIbHOW  pedieKkcHMr KaK  OCO3HAHUS
COBEPIIIACMbIX JEUCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIHTATOB, BJIAJICTh
criocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca W pe3yibTaTa pPEIIeHUs
MaTeMaTHYECKOH 3a1a4Hu,

NPEIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PEIICHUH 3a/1ayH,
BHOCHUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIIBCTB, JTAHHBIX,
HaWJEHHBIX OMMOOK, BEISIBICHHBIX TPYIHOCTEH;

OILICHHBATh COOTBETCTBHUE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBSICHITH MPUUUHBI
JOCTHKEHUST WIIM HEIOCTUKEHUSI PE3YNIbTAaTOB JIESITEIIbHOCTH, HAXOJUTh OIIHOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasi 1eITEJIbHOCTD !

MOHMUMATh M HCTOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATBHON
paboThl TpU peHIeHUM Y4YeOHBIX 3aJay, MPUHUMATh I1€Jb COBMECTHOMU
NESATEeIbHOCTH, IJIAHUPOBATh OPraHU3alUI0 COBMECTHOW pabOThI, pacrpeiciisTh
BUJIbI pabOT, JOroBapuBaThCs, OOCYXKIaTh TMPOIECC M pe3ylbTaT padOThI,
00001aTE MHEHHUST HECKOIBKUX JIIOAEH,;

y4acCTBOBaTh B I'PYMIOBBIX (hopMax paboThl (00CykacHMs, OOMEH MHEHHI,
«MO3TOBbIC IITYPMBI» ¥ HHBIC), BBIIOJIHATH CBOIO YacThb pabOThl W
KOOPJIMHUPOBATh CBOM JEHCTBUS C JIPYTUMU 4ICHAaMH KOMaHIbl, OIICHUBATH
KauyeCTBO CBOETO BKJIAJA B OOIIMHA MPOAYKT MO KPUTEPHSIM, CHOPMYITHPOBAHHBIM
YYaCTHHUKAMH B3aUMOJICHCTBUSI.

HPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuenus B 10 kjacce oO0yyaromuiicsi TOJYYHUT CIEAYIOIINE
MPEAMETHBIC PE3YJIbTAThl MO OTACIBHBIM T€MaM pabouell MmporpamMMbl Y4EeOHOTO
Kypca «AnreOpa U Hauajla MaTeMaTHYECKOI0 aHATN3a»:

Yuciia ¥ BBIYUCTICHUA:

CBOOOJTHO OTEpPUPOBATh TOHITHSAMU. PAIMOHAIBHOE YHUCIIO, OCCKOHEYHAas
nepuoauyeckasl JpoOb, TPOLEHTHI, HPPAIMOHAIBHOE YKCIIO, MHOXECTBa
pPaLMOHATBHBIX U JEUCTBUTEIBHBIX YUCEII, MOYJIb JEUCTBUTEIBHOTO YUCIIA,

MPUMEHATh JIPOOM U TPOLEHTHI Uil pEelIeHUs] TPUKIAJHBIX 3ajad U3
PA3JIMYHBIX OTPACIICN 3HAHUM U PEAJIbHOM KU3HU,

MPUMEHSATh MPUOTMHKEHHBIC BRIUUCIICHUS, PABUJIA OKPYTJICHUS, PUKUAKY U
OLICHKY p€3yJIbTaTa BEIYUCICHUMY;



CBOOOZHO OMEpUpPOBATh MOHITHEM: CTENEeHb C IIeJIbIM TOKa3aTeleM,
UCIOJB30BaTh MOAXOIAILYI0 (POPMY 3alUCH IEHCTBUTENBHBIX YHUCEN AJISl PEIICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JAHHBIX;

CBOOO/IHO OINEPUPOBATh MOHATHUEM: apUPMETHUECKUN KOPEHb HATypajbHOU
CTEIICHY;

CBOOOJIHO OIEPUPOBATH MMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTeNIEM;

CBOOOJHO OINEPUPOBATh TMOHATHUSAMU: JIOTapudM YHCTA, JECATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

cBOOOJIHO ONEpUPOBaTh NOHATUSAMM. CHUHYC, KOCHHYC, TaHT€HC, KOTAHI'€HC
YHCIIOBOIO apryMEHTa,;

OIEpUPOBATh MOHATHIMU. APKCUHYC, APKKOCUHYC U apKTAHI'€HC YHCIOBOIrO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

cBOOO/IHO ONEpPUPOBATH MOHATHUSIMM: TOXKIECTBO, YpaBHEHHE, HEPaBEHCTBO,
PaBHOCUJIbHBIE YPABHEHUS U YPABHEHUSI-CIIEICTBUSA, PABHOCUIIbHBIE HEPABEHCTBA,;

OPUMEHATh pPa3IUYHble METOABl PEIICHHS palUOHAIBHBIX U JAPOOHO-
palMOHAIBHBIX ypaBHEHUH, NPUMEHATh METOJ HWHTEPBAJIOB JJII PEIICHUA
HEPaBEHCTB;

CBOOO/IHO OINEpPUPOBATh MOHATUSMU. MHOTOUWIEH OT OJHOM INEPEMEHHOH,
MHOTOWIEH € UeNIbIMH KO3(PUIIMEHTaMH, KOPHM MHOIOWIEHa, MPUMEHAThH
JIeJIeHMe MHOTO4YJIeHa Ha MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
JUISl peLIEHUs 3a/1aY;

cBOOOZIHO ONEpUpPOBATh TOHATHUSAMU: CHCTEMA JIMHEWHBIX YpaBHEHMH,
MaTpulla, ONpElNeIUTeNh MaTpullbl 2 X 2 W €ro IeOMETPUYECKUN CMBICH,
UCTIONB30BaTh CBOMCTBA OMpEAENUTEeNs] 2 X 2 JIsl BBIYMCIICHUS €r0 3HAYCHMS,
OPUMEHATh ONPENETUTENH [JIsl PELIEHUs CUCTEMbl JIMHEWHBIX YpaBHEHUH,
MOJIEJINPOBATh PEAIBHBIE CUTYallUH C IOMOILIBIO CHCTEMBI JIMHEMHBIX YPaBHEHHUH,
UCCJIEN0BATh ITOCTPOCHHBIE MOJEIU C IOMOIIBI0 MAaTPHIl U ONPEIEIUTENEH,
MHTEPIPETUPOBATH OJIYUCHHBIA PE3YNIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEWCTBUI C KOpPHSAMU MJis1 HpeoOpa3zoBaHUs
BBIPAKEHU;

BBITNOJHATH MPe0oOpa30BaHuUs YHCIOBBIX BBIPAXKECHUM, COJIEPIKALIUX CTEIICHH C
palMOHAIBHBIM [TOKA3aTENEM;

UCIOJIb30BATh CBOMCTBa jgorapupmMoB LISt npeoOpa3zoBaHus
Jorapu(MUUYECKUX BBIPAKECHUI;

cBOOOJIHO OMNEpUPOBATh MOHATHUSAMHU: HppalMOHAIbHBIC, MOKa3aTeJIbHbIE U
Jorapu(pMuUecKre ypaBHEHHUS, HAXOJUTh UX PELIECHUS C TOMOIIbIO PABHOCHIIBHBIX
NEPEXOJO0B WIIM OCYILECTBIISAS IPOBEPKY KOPHEH;



IPUMEHSITh OCHOBHBIE TPUTOHOMETpHUECKHe (HOpMYIIbI i MpeoOpa3oBaHus
TPUTOHOMETPUYECKUX BBIPAKEHUM;

CBOOOJHO ONEpPUPOBATH IMOHSATUEM: TPUTOHOMETPUYECKOE YpPABHEHUE,
OPUMEHATh HeoOxoauMmble  (OpMyJbl  JUJIsl  PEIIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPaBHECHU;

MOJICJIMPOBATh peEajbHbIE CHUTyalldd Ha A3bIKE aireOpbl, COCTaBIAThH
BBIDAKECHMSI, YpPaBHEHMS, HEPAaBEHCTBA II0 YCIOBHMIO 3aJayd, MCCIEI0BaTh
IOCTPOEHHBIE MOJIENIU C MCIIOJIb30BAHUEM allliapaTa aiareopsl.

DYHKIMY U TPAPUKH:

cBOOO/IHO ONEpUpPOBaTh NOHATUAMM: (PYHKIIMS, CIIOCOOBI 3a1aHNs (PYHKINH,
B3aMMHO OOpaTHble (GYHKIUH, KOMOO3UIMSA (yHKUUN, rpaduk QyHKIHH,
BBIIIOJIHATH 3JIEMEHTapHbIE MTpeo0pa3oBaHus rpauKoB PyHKIUH;

CcBOOO/JIHO OIEPUPOBATh MOHATHUAMU: OOJIACTH OINPEAEIEHUS M MHOMXECTBO
3HaYeHUHN PYHKINU, HYJIU QYHKIMH, IPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUpPOBaTh MOHATUSAMH: UYETHbIE M HEYETHbIE (DPYHKIUH,
NepUoInYecKre PYHKIUHU, TPOMEKYTKH MOHOTOHHOCTH (DYHKLIHUH, MAKCUMYMbI U
MUHUMYMBI (DYHKIIMM, HauOoJibllleé M HauUMEHblee 3HAaYeHUE (PYHKIUU Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh NOHATUAMMU: CTEIIEHHAs (QYHKIUS C HATYPAJIbHBIM U
LeJIbIM TOKa3zareseM, rpauk CTENeHHOM (YHKIMH C HAaTypaJbHbIM M LEIbIM
nokasaresieM, rpauk KOpHs N-Oi CTeneHW Kak (PyHKIMU OOpaTHON CTENEHU C
HaTypaJbHBIM [10Ka3aTeJeEM;

ONEepUPOBaTh TMOHATHUAMMU: JIMHEHHAs, KBaJpaTU4Has U JIpOOHO-IMHEHHas
(GYHKIUH, BBIOJIHATE 3JIEMEHTApPHOE MCCIIEI0BaHUE U MIOCTPOEHUE UX TPadUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMHU: IOKa3aTeldbHas M Jorapudmuueckas
(GyHKIMHM, UX CBOMCTBA M TpauKH, MCIOJb30BaTh UX TpaduKu AJis pelIeHUs
YPaBHEHU;

CcBOOOZIHO ONEpUPOBATH TOHATHUAMU: TPUTOHOMETPUYECKAsT OKPY>KHOCTb,
OIpeJeIeHue TPUTOHOMETPUYECKUX (PYHKIIUI YMCIOBOIO apIyMEHTA,;

UCIONIb30BaTh rpaduku (QYHKIUN JUIsl UCCIEAOBaHUS IMPOILIECCOB U
3aBUCUMOCTEHN MpHU PEIICHUH 3a/1ad U3 APYTUX y4eOHBIX MPEIMETOB U pealbHOU
KU3HHU, BBIpaXXaTh (HOpMyIaMH 3aBUCUMOCTH MEX]y BETUUMHAMH;

Havana maTreMaTH4eCKOI0 aHAJIN3A!

CBOOOJHO ONEPUPOBATH MOHATHSAMU: apuPMETHYecKas U TreoMeTpuuecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi T€OMETPUUECKasi IPOrpeccHsi, TMHEUHBIN U
HKCIMOHEHIMATIBHBIA POCT, (OopMyJia CIOKHBIX MPOLEHTOB, UMETh MPECTaBICHUE
O KOHCTAaHTE;

UCITIOJIB30BaTh MPOTPECCUU JUIsl PELICHHs PEabHBIX 3aJad MPUKIAJIHOIO
Xapakrepa,



CcBOOOHO ONIEPUPOBATH MOHATUAMHU: TIOCIEA0BATEILHOCTD, CIOCOOBI 3a/1aHUs
MOCNIEA0OBATEIBLHOCTEH, MOHOTOHHBIE M OTpPaHHYEHHBIC IOCIIEI0BATEIbHOCTH,
NOHMMATh OCHOBBI 3apOXKIACHHMS MAaTeMaTHYeCKOro aHalh3a KaK aHalu3a
OECKOHEYHO MaJbIX;

CBOOOJTHO OIEpPUPOBATh MOHATHSIMU. HENpepbiBHbIE (GYHKUIWUUA, TOYKHU
pa3pbiBa rpaduka QyHKINH, aCUMIOTOTHI rpaduka QyHKINH;

cBOOOJIHO OINEpPUpPOBATh MOHATHEM: (YHKIMS, HETMpEpbIBHAS Ha OTpPE3Ke,
IMPUMEHSTh CBOMCTBA HENIPEPBIBHBIX QYHKIMN JIsl pellIeHUs 3a/1ay,

CBOOOJTHO OIEpUPOBATh TMOHATUSIMHU. TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIMH, KacaTenbHas K rpaduky GyHKIUY,

BBIUUCIISATh MPOU3BOJIHBIE CYMMBI, IPOU3BEACHHS], YACTHOTO U KOMIIO3HUIINH
IBYX (YHKIUH, 3HATh MPOU3BOIHBIEC SJIEMEHTAPHBIX (QYHKITUH;

UCIOJIb30BaTh T€OMETPUYECKUI M (PU3NYECKHII CMBICI MPOU3BOJHON IS
pelIeHus 3a1ad.

MHo:kecTBa M JIOTHKA!

CBOOOJIHO  OMEpPHpPOBaTH TMOHATHUSMHU. MHOXKECTBO, ONEpaluyd  Haj
MHO>KECTBaMH,

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH anmapat JijIsl OUCaHUs pealbHbIX
IPOLIECCOB U SIBJICHUH, IPU PELICHUHN 3a/1a4 U3 IPYTUX yU4€OHBIX MPEIMETOB,;

CcBOOOJHO OINEpPHPOBATh MOHATHUSAMU. OIpEACICHUE, TEeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTUYECKOTO O0BEKTA, JOKA3aTEIbCTBO, PABHOCUIILHBIC
yYpaBHEHHUS U HEPABEHCTBA.

K xonmy oOyuenus B 11 kjacce oOyyaromuiicsi TOJYYHUT CIEAYIOIINE
IpeIMETHbIE Pe3yJbTaThl MO OTAEIbHBIM TeMaM pabouell mporpamMmbl yueOHOTO
Kypca «AnreOpa u Hayajla MAaTeMaTUYECKOr0 aHanu3ax:

Yucna v BBIYMCICHUSA:

cBOOOZIHO ONEpUpOBaTh MOHATUSMU. HATypajJbHOE U IEJI0e YMHCIIO,
MHO’KECTBa HATypajlbHBIX M LEJNbIX YUCEN, WUCIOJIb30BATh MPU3HAKH JAECITUMOCTU
uenbix yucen, HOJl 1 HOK HaTypaslbHBIX uMCen s pelIeHus 3a/1a4d, IPUMEHATD
anroputm EBknna;

CBOOOJIHO OMEpHpOBaTh MOHATHEM OCTaTKa [0 MOIYJI0, 3aliChIBaTh
HaTypaJIbHbIE YKCJa B Pa3JIMYHbIX MO3UIIMOHHBIX CUCTEMaX CUUCIICHUS,

CcBOOO/JIHO OMEpPUPOBATH TMOHATUSMHU. KOMILJIEKCHOE YHCIO U MHOMXECTBO
KOMIUIEKCHBIX YHCEN, TPEJCTaBIATh KOMIUICKCHBIC YHCIa B alnreOpamyeckoil u
TPUTOHOMETPHUUECKOH (hopMe, BBIMOIHATH apu(METHIECKUE OTEepaIlii C HUMU U
n300paxaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



CBOOOJIHO OTEPHUPOBATH MOHITUSMHU: HPPAIMOHAIBHBIC, MOKA3aTEIbHBIC H
jJorapuMHUUECKHEe HEPaBEHCTBA, HAXOIWUTh WX PEIICHHS ¢  TOMOIIBIO
PaBHOCWJIBHBIX MEPEXOJIOB;

OCYUIECTBJIATh OTOOpP KOpPHEH TIpU pElIEHUH TPUTOHOMETPUYECKOTO
YpaBHEHUS,

CBOOOJIHO OINEPUPOBATh TMOHITHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXoaumbie  (OpPMYNIBI IS PENICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OMEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYITHOCTh YpPaBHEHUH U
HEPABEHCTB, PABHOCWJIbHBIE CUCTEMBI U CUCTEMBI-CIICJICTBHS, HAXOAUTh PELICHUS
CHUCTEMBI U COBOKYITHOCTEW PAallMOHAIBHBIX, UPPALHOHAIBHBIX, TTOKA3aTEIbHBIX U
JorapupMUUECKUX YPaBHEHUN U HEPABEHCTB;

peuarp paloOHaJbHbIE, VUppalrOHaJIbHEIE, [I0Ka3aTelbHbIE,
gorapuMUUECKUE€ W  TPUTOHOMETPUUECKHE YpaBHEHUS W  HEPaBEHCTBA,
COJZIEpIKaIlle MOJYJIM U TapaMeTpBhl;

MPUMEHSATH TpauUyecKre METO/IbI IS PEIICHUS YPaBHEHHUI U HEPAaBEHCTB, a
TaKXkKe 3a/1a4 ¢ IapaMeTpaMy;

MOJICIUPOBATh peajbHbIE CUTyalldd Ha fA3bIKE aJireOpbl, COCTaBIAThH
BBIPQKCHUS, YPAaBHCHMS, HEPABEHCTBA M HX CHUCTEMbI [0 YCIOBUIO 3a1a4H,
UCCJIEI0BATh IOCTPOCHHBIE MOJENM C HCIOJb30BAHUEM ammapara aireOpsl,
MHTEPIPETUPOBATH MTOTYUYCHHBIN PE3YJIbTAT.

DOYyHKIMY U TPAPUKH:

CTpOUTh TpadUKu KOMMO3UIMU (PYHKIUNA C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJIEIOBAHUS | CBOMCTB KOMIO3UIIUU ABYX (DYHKITUH;

CTPOUTh TE€OMETpUYecKhe oOpa3bl yYpaBHEHHWW U  HEPABEHCTB Ha
KOOPJUHATHOM TIOCKOCTH;

CBOOOJHO  OIMEpUpOBaTh MOHATHUSMU: TpadUKH TPUTOHOMETPUUYECKUX
GyHKIUH;

NpUMEHATh (GYHKIUU IS MOJICTUPOBAHUS W UCCIEIOBAHUS PpPeaIbHbIX
ITPOLIECCOB.

Havaja MaTeMaTH4eCcKOro aHAJIM3A!

WCIIOJIH30BATh MPOU3BOIHYIO JIJISl KCCIIeIOBaHUS (YHKIIMA HA MOHOTOHHOCTD
Y SKCTPEMYMBI,;

HaxOJUTh HAUOOJIbIlICE U HAUMEHbIIIee 3HaUeHUs] (PYHKIIUKM HETPEPHIBHON Ha
OTpE3KE;

WCIIOJIB30BaTh IPOM3BOAHYIO I HAXOXKJICHUS HAWIy4ylIEero pELICHUsS B
MPUKIAJHBIX, B TOM 4YHCIE€ COUMAIBHO-JKOHOMUYECKHX, 3aJadax, s
OTIpeIeTICHUs] CKOPOCTH U YCKOPEHHUs IIporiecca, 3aJaHHOro GOpMyJIol WIn
rpadukom;



CBOOOZHO OMepUpoBaTh TMOHATUSAMU: TMEpPBOOOpa3Has, ONpeaenEéHHbIN
UHTETpal, HaXOAUThb NEePBOOOpa3HbIC 3IEMEHTAPHBIX (QYHKIHMA W BBIYUCISTH
uHTerpan no gopmyine Horotona-JleitOnuna,

HAXOJUTh IJIOIAAN IJIOCKUX (PUTYP U OOBEMBI TEJ C MOMOIIBIO HHTETPA;

UMETh NPEJCTaBICHUE O MaTEeMaTHYECKOM MOJEIMPOBAHUM Ha MpUMEpE
cocTaBJIeHUS U PepeHIInaIbHBIX YPABHEHHIA;

pemarb OpUKIaAHbIe 337a4yd, B TOM YHUCJIE COLMAIbHO-’KOHOMHUYECKOTO U
(U3NYECKOTO XapaKTepa, CPeICTBAMU MATEMAaTUYECKOTO aHAIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIIACC
KosnyecTBO yacos DJIeKTPOHHbIE
Ne HaumeHoBaHHe pa3iejioB H TeM (umdposrbie)
n/m NPOrpaMmblI Bcero Kontpoaeusie — Ipakriieckue o0pa3oBaTe/IbHbIE
padoTsbI padoThI pecypenI
MHO0X€eCTBO 1€CTBUTEIIBHBIX YHCEIL.
1 MHorounensl. PaninoHanbHble ypaBHEHHS U 24 1
HepaBeHcTBa. CHCTEMBI JIMHEHHBIX
YpaBHEHUI
5 Oyukuuu u rpaduku. CrenenHas GyHKIHS C 12 1
L[eJIBIM TIOKa3aTesieM
3 Apudmernuecknii KOpeHb N-0i CTENECHH. 15 1
WppanmonansHblie ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarenbHbie 10 1
ypaBHEHHUSI
5 Jlorapudmuueckast pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUS
5 Tpuronomerpuyeckue BeIpaXXeHUs U 29 1
ypaBHEHHUS
[TocnemoBaTeIbHOCTH U TPOTPECCUU 10
HenpepsiBuble pyHkiuu. [IponsBogHas 20
9 [ToBTOpeHmEe, 0000IIEHNE, CUCTEMATH3AIIHS 5 )
3HaHUN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KIIACC

KosnyecTBO yacos DJIeKTPOHHBbIE
Ne HaumeHoBaHHe pa3iesioB H TeM (umdposrbie)
n/m MpPOrpaMMbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTeJibHbIE
padoTsbI padoThI pecypen
1 HccnenoBanue GyHKIMHA ¢ TOMOIIBIO 29 1
MIPOU3BO/IHOM
2 [TepBooOpasnas 1 HHTETpAI 12 1
3 I'paduku TpUrOHOMETPUUECKUX (DYHKIIHIA. 14 1
TpuronomeTprudeckue HEpaBEHCTBA
4 WppanuoHaiibHbIe, IOKa3aTeIbHbIC U 24 1
JorapupMHUUECKUE HEPABCHCTBA
KomruiekcHbie uncina 10
HatypanbHble u 1enbie yncna 10
CucTeMBbl paroHATBHBIX, HPPANUOHATEHBIX
7 MIOKa3aTeIbHBIX U JIOTapUPMHUUECKUX 12 1
ypaBHEHUU
8 3amaqu ¢ mapameTpamu 16 1
9 [ToBTOpeHnue, 06001IeHNE, CUCTEeMaTH3 AU 16 5
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0







HOYPOYHOE INIVTAHUPOBAHUE

10 KJIACC
KoJsmn4yecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara undgposbie
n/m Tema ypoka Bcero Kontpoapmpie  Ipaxruteckue u3ydeHust o0Opa3oBaTe/bHbIE
padoThI padoTsbI pecypenI
1 MHoxecTBO, onepanuu HajJ MHOKECTBAMHU 1
Y UX CBOICTBa
2 Huarpammsl Ditniepa-Benna 1
3 [IpuMenenne TeOpeTUKO-MHOKECTBEHHOTO 1
amnmapara JJisl pelIeHus 3aa4
Panuonaneubie yncna. OObIKHOBEHHBIE U
4 JIECATUYHBIC TPOOH, TTPOIICHTHI, 1
OECKOHEUHBIC IEPUOTUIECKUE IPOOH
Pannonansubie yncna. OOBIKHOBEHHBIE U
5 JECATHUYHBIE TPOOH, MIPOLICHTHI, 1
OeCKOHEUYHBIE TIEPUOANUECKHUE TPOOH
6 [Ipumenenue npobeit ¥ MpPOLEHTOB JIs 1
penieHus MPUKIAIHBIX 3a/1a4
7 [Tpumenenue apobeii U MPOIEHTOB IS 1
penieHus MPUKIAIHBIX 3a/1a4
8 JleicTBUTENbHBIE UKCa. PalimoHanbHbIe U 1
MppALMOHATIbHBIE YHCIIa
9 ApudmeTnueckre onepannu ¢ 1
JIEHCTBUTEILHBIMU YU CIIAMH
10 Mopynb AeiCTBUTEIBHOTO YHCIIA U €r0 1

CBOWCTBA




11

[TpubnuxkEHHBIC BEIYUCIICHUS, TIPABUIIA
OKpYTIJICHUS, TPUKHUIKA U OLICHKA
pe3yJibTaTa BEIYMCICHUN

12

OcHOBHBIE MCTOABI pCIICHUA LCJIbIX U
JIpOOHO-pallMOHATIBHBIX YPABHEHUN U
HEPABEHCTB

13

14

15

OCHOBHBIE METO/IbI PELICHHS 1IETBIX U
JIpOOHO-pallMOHATIBHBIX YPABHEHUN U
HEPABEHCTB

OcCHOBHBIE METO/IbI PELLICHUS IENbIX U
JIPOOHO-PALIMOHANIBHBIX YpaBHEHUHN U
HEPABEHCTB

MHorowwieHsl OT OJHON EPEMEHHOM.
Jlenenne MHOTO4JICHA HA MHOTOYJICH C
ocratkoM. Teopema besy

16

MHorousneHsl ¢ HeabIMu K03 puiineHTamu.
Teopema Buera

17
18

Pemenue cucreM JIMHENHBIX ypaBHEHUN

Pemenne cucrem TMHENHBIX YpaBHEHUN

19

Marpuna cucTeMsl JINHEWHBIX YPAaBHEHU.
OnpenenuTens MaTPHIBI 2X2, eTo
r€OMETPUYECKUI CMBICIT U CBOMCTBA;
BBIYMCIICHHUE €T0 3HAYECHUS

20

21

OnpeaenuTenb MaTPUILbI 2X2, ero
r€OMETPUYECKUIN CMBICIT U CBOMCTBA;
BBIYUCIICHHUE €r0 3HAUYCHUS

[IpuMeHeHue onpeaeuTens 1 peleHus
CUCTEMBI JINHEWHBIX YpPaBHEHUN




22

Pemienne npukiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMbI JINHEHHBIX YpaBHEHUI

23

24

25

Pemenune npukiaaHbIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEWHBIX YPaBHECHUN
KoHntposbHas padota: "PanmonanbHbie
ypaBHEHUA U HepaBeHCTBA. CHUCTEMBI
JUHEHHBIX YpaBHEHUH"

DyHKIHUS, CIIOCOOBI 3a/1aHUs (PYHKITUH.
B3aumuo obpatubie ¢pynkiuu. Kommnosunus
byHKIUI

26

I'paduk pyHKIIMU. DIeMeHTapHbIE
npeoOpa3oBanus rpagukoB GyHKIUN

27

28

29

OO6nacTh onpeneneHuss 1 MHOKECTBO
3HaueHud QyHkuu. Hymu pyHKImm.
[IpomexyTKu 3HaK IOCTOSHCTBA

YérHble 1 HeUETHBIE (QYHKLINU.
[Tepuonuueckue Gpynkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIMU

MakcuMyMbl 1 MUHUMYMBI (DYHKITHH.
Haubosnbiiee u HanMeHbIIee 3HAYCHHUE
(GYHKLIMU Ha TPOMEXYTKE

30

Jluneiinas, kBagpaTudHas U IpoOHO-
JTuHeWHas QyHKUuM

31

32

DJeMeHTapHOe UCCIeI0BaHuEe U
MOCTpOeHNe TPaPUKOB ATUX (YHKITAN
DJeMeHTapHOe UCCIIeI0BaHuEe U
HOCTpOCHHE TPAPUKOB ITHX PYHKIUH

33

CreneHn ¢ LIEJIBIM ITIOKa3aTeaeM. buaom




Hrrotona

CreneHsb ¢ O CJIbIM ITOKA3aTCIICM. bunom

34 Hsrorona
CrenenHasi GQyHKIHS C HATypaIbHBIM U

35 LEeJIBIM IMoKa3zareiieM. E€ cBolicTBa U
rpaduk

36 KonTtponphnas pabdota: "Crenennas
¢bynkuus. E€ cBoiictBa u rpaduk”

37 Apudmernueckuii KOpeHb HaTypaTbHOU
CTEIEHU U €ro CBOMCTBA

38 ApudmeTnueckuii KOpeHb HaTYpaIbHOM
CTEIEeHH U ero CBOMCTBa

39 [IpeobpazoBaHust YUCIOBBIX BBIPAKEHHIA,
COJepKAIUX CTETIEHN U KOPHU

40 [Ipeobpa3oBaHust YUCIOBBIX BBIPAKEHHIA,
COJIepKAIUX CTETIEHN 1 KOPHU

41 [TpeoOpa3oBaHUs YHCIOBBIX BRIPAKECHHUIA,
coJiepKalluX CTETIeH! U KOPHU
Uppanmonansusie ypaBHeHus. OCHOBHbBIE

42 METOJIbI PEIICHUS UPPATMOHATBHBIX
YpaBHEHUHU
Uppanmonansusie ypaBHeHus. OCHOBHbBIE

43 METO/Ibl PEIIEHUS HPPALMOHAIBHBIX
ypaBHEHUU
Uppannonansueie ypaBHeHus. OCHOBHBIS

44 METO/IbI PEIICHUS UPPALMOHATBHBIX
ypaBHEHUU

45 PaBHOCHITBHBIE TIEPEXO/IbI B PEILICHUU




UPPALMOHAIIBHBIX YPAaBHEHUU

PaBHOCHMIBHBIC nepexoabl B pCIICHUN

46 UPPALMOHATIBHBIX YPaBHEHUN

47 PaBHOCWIIbHBIE TTEpEXOAbI B PELICHUH
UpPpaALMOHATILHBIX YPaBHEHHM

48 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUU
UPPALMOHATILHBIX YPaBHEHUHN
CaoiicTBa u rpaduK KOpHs N-Oi CTEHCHH

49 KaK QYHKIIMH OOpATHOW CTETICHH C
HaTypaJIbHbIM [10Ka3aTeleM
CaoiicTBa u rpaduK KOpHS N-Oi CTEHCHH

50 KaK (YHKIIUU OOpaTHOU CTETICHH C
HATYpaJIbHBIM ITOKa3aTeleM
KonTtponsHast padora: "CsolicTBa u rpaduk

51 KOpHsI N-oii ctenenu. MppannoHansHbie
ypaBHEHHS"

59 CreneHsp ¢ palliOHAIBLHBIM [T0OKA3aTeIeM U
€€ CBOMCTBA

53 Crenensb ¢ pallMOHAJIBHBIM MOKa3aTeIeM U
€€ CBOICTBA

54 Crenensb ¢ pallMOHAJIBHBIM MOKa3aTeIeM U
e€ CBOICTBA

55 [lokaszarenpHas QpyHKIMS, €€ CBOICTBA U
rpadux

56 Ucnonb3oBanue rpaduka GyHKINUN IS
pelleHus: ypaBHeHUI

57 Ucnonb3oBanue rpaduka GyHKINUN IS

pellIeHUs] ypaBHEHUI




[Tokazarenbubie ypaBHeHHs. OCHOBHbBIE

58 METO/Ibl PEIICHHSI TOKa3aTeIbHbIX 1
ypaBHEHU U
[loka3arenbHble ypaBHeHU. OCHOBHbIE

59 METO/IbI PEIICHUS TOKA3aTEIbHBIX 1
ypaBHEHUU
[Toka3zarenbHble ypaBHeHHs. OCHOBHBIE

60 METO/IbI PEIICHUS TOKA3aTEIbHBIX 1
ypaBHEHUI

61 KoHntponbhas padota: "[loka3arenpHas 1
¢yukmus. [TokasarensHbie ypaBHEHUS "

62 Jlorapudgm yucna. CoiicTBa Jorapudpma 1

63 Jlorapudm yucna. CpoiicTBa norapudpma 1

64 Jlorapudgm yucna. CoiicTBa Jorapudpma 1

65 JlecaTHYHBIE U HATYpAIbHBIC JTOTapH(PMBI 1

66 JlecaTuuHbIe U HaTypaJIbHbIE JOTapr(pMbI 1

67 [IpeoGpa3oBanue BbhIpaKE€HUH, coAepKaIIUX 1
Jgorapu@msl

68 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAILINX 1
Jorapupmsbl

69 [IpeoGpa3oBanue BbIpaKeHUH, coaepKaIIUX 1
Jorapupmbl

70 Jlorapudmuueckas pyHkuus, e€ cBocTBa U 1
rpadux

71 Jlorapudmuueckas pyHKIus, €€ CBOUCTBA U 1
rpadux

7 Hcnonp3oBanue rpaduka GyHKIIUN AJIs 1

peneHust ypaBHEHUN




Wcnonb3oBanue rpaduka GyHKIUN 1Ist

73
pelLeHHs] ypaBHEHHH
Jlorapugmuueckue ypaBHeHusi. OCHOBHbIE

74 METO/bI peIIeHUs JToTapu(PMUIECKUX
ypaBHEHUU
Jlorapugmuueckue ypaBHeHus1. OCHOBHbIE

75 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
ypaBHEHUU
Jlorapugmuueckue ypaBHeHusi. OCHOBHbIE

76 METO/Ibl PEIICHHS JIOTapUPMUISCKUX
YpaBHEHUU

77 PaBHOCHIIBHBIE TIEPEXO/IBI B PEIICHUU
JOrapu(pMHUUECKUX ypaBHEHUIN

78 PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUU
JOTapuUPMHUECKUX YPaBHEHUIN

79 Konrponsnas padora: "Jlorapupmuueckas
¢yukuus. Jlorapupmuueckue ypaBHeHus"

80 Cunyc, KOCHHYC, TAHT€HC ¥ KOTAHTEHC
YHCIIOBOTO apTyMeHTa

81 Cunyc, KOCHHYC, TAHT€HC ¥ KOTAHTEHC
YHCIIOBOTO apTyMeHTa

82 ApPKCHHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa

83 APKCHHYC, apKKOCHHYC U apKTaHTE€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpuueckas OKpy>KHOCTb,

84 OTIpeieIeHNue TPUTOHOMETPHUECKUX

(GYHKIHMI 4KMCIOBOTrO apryMeHTa




TpuronomeTrpuyeckas OKpyKHOCTb,

85 ompeieJIeHuEe TPUTOHOMETPUUECKHIX 1
(GYHKIMI 9HUCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUECKHE (HOPMYJIBI 1

87 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUUECKHE (HOPMYJIBI 1

89 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYIIBI 1

90 [IpeobpazoBaHne TPUTOHOMETPHUUECKUX 1
BBIPAKCHUI

01 [IpeoOpa3oBaHe TPUTOHOMETPUIECKUX 1
BBIPAKECHUIN

92 [IpeoOpa3oBaHue TPUTOHOMETPUIECKUX 1
BBIPAKECHUI

93 [IpeobpazoBaHne TPUTOHOMETPHUUECKUX 1
BBIPAKECHUI

94 Pemenune TpuroHoMeTpuuECKNX ypaBHEHUI 1

95 Pemenune TpuroHoMeTpuuECKNX ypaBHEHUN 1

96 Pemnienne TpUroHOMETPUYECKUX YpaBHEHHHA 1

97 Pemenune TpuroHoMeTpuuECKNX ypaBHEHUN 1

98 Pemnienne TpUroHOMETPUYECKUX YpaBHEHHHA 1

99 Pemenune TpuroHoMeTpuuECcKNX ypaBHEHUN 1

100 Pemnienne TpUroHOMETPUYECKUX YpaBHEHHHA 1
KonTtponbHas pabora:

101 "TpuroHoMeTpudecKre BEIpaXKEHUS U 1
TPUTOHOMETPUUYECKHE YpaBHEHUS'"

102 [TocnenoBarenbHOCTH, CLIOCOOBI 3aJaHUS 1

ocJieIoBaTeJIbHOCTEN. MeTo




MaTeMaTUYECKON MHIYKIINU

MOHOTOHHBIE U OIrpaHUYCHHBIC

103 noclie0BaTeNbHOCTH. MicTopus aHanm3a
OECKOHEYHO MaJIbIX

104 Apudmerrdeckast mporpeccus

105 I'eomerpuueckas nporpeccust

106 beckoneuHo yObIBaromias reoMeTpuiecKast
nporpeccust

107 CymMma 0eCKOHEYHO yOBIBArOIICH
FeOMETPHUECKOM MPOrpeccuu

108 JIMHEHBIN U YKCIOHEHUUAIIBHBIA POCT.
Yucno e. DopMya CI0KHBIX POLUEHTOB

109 JIMHEeWHBIN U SKCIOHEHIIUATIbHBIA POCT.
Yucno e. Dopmyrna cI0KHBIX TPOIEHTOB

110 Hcnonp3oBanue mporpeccuu Ajs peleHus
peabHbIX 33aJa4 IPUKIIAJHOTO XapaKTepa

111 KonTponbHas padora:
"[TocnenoBaTenbHOCTH U TPOTPECCUH

112 HenpepbiBHBIE QYHKIIMU U UX CBOICTBA

113 Touka pa3pbiBa. ACUMITOTHI FpapuKoB
byHKIMMA

114 CpoiicTBa (D)yHKIMH HENPEPHIBHBIX HA
OTpe3Ke

115 CpoiicTBa ()yHKIIMH HEMPEPHIBHBIX HA
OTpe3Ke

116 MeTto1 UHTEPBAJIOB JUIs pEIICHUS

HEpPaBEHCTB




MGTOH HUHTCPBAJIOB IJIA pCIICHUSA

117
HEPaBEHCTB

118 MeToa HHTEpPBAJIOB JJIs pEIICHUS
HEPaBEHCTB

119 [IpumeHeHue CBOMCTB HEMPEPHIBHBIX
(GyHKUUMI 1715 pelieHus 3a1a4

120 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX
(GyHKUUH 1715 pelieHus 3a1a4

121 [lepBas u BTOpast npou3BOAHBIC GYHKIIUU

122 OnpezneneHue, reoMeTpUIECKUNA CMBICIT
MIPOU3BOAHOM

123 Omnpenencane, GU3MUECKANA CMBICTT
MIPOU3BOAHOMN

124 YpaBHeHUe KacaTelIbHOU K rpaduKy
byHKIIUU

195 YpaBHeHUe KacaTeIbHOU K rpaduKy
byHKIIUN

126 [Ipou3BoaHbIE AIIEeMEHTAPHBIX (HYHKIIHIA

127 [Tpon3BoiHBIE NIEMEHTAPHBIX (HYHKLUH

128 [IpousBomHast CyMMBI, IPOU3BEICHHUS,
YaCTHOTO Y KOMITO3UIINH (HYHKIIUI

129 [Tpon3BoHas CyMMBI, TPOU3BEICHH,
YaCTHOTO U KOMITO3UIINH (HYHKIIHA

130 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
YaCTHOT'O M KOMIIO3UIIMU (YHKIUH

131 Kontponbnas pabora: "[IpousBonnas™

132 [ToBTOpeHnue, 06001IeHNE, CCTeMaTH3alIUs




3HaHuil: "YpaBHeHU"

[ToBTOpEHME, 0000IIEHNE, CUCTEMATU3 AT

133 - N 1
3HaHUM: "OyHKIHU
134 Hrorosasi kKoHTpoOIbHAs paboTa 1 1
135 Wrorosas KoHTpoJbHAS paboTa 1 1
136 HOBTOP@HI/IC, 0000111eHHE, CUCTEMAaTH3 Al 1
3HaHUU
OBILEE KOJIMYECTBO YACOB I10 136 10

[NPOT'PAMME




11 KIIACC

Ne
n/n

Tema ypoka

[Ipumenenne npou3BOIHON K
UCCIeIOBaHUI0 (GYHKIIHM Ha
MOHOTOHHOCTB U 9KCTPEMYMBI

[IpumeHeHne mpou3BOTHON K

UCCleI0BaHI0 (GYHKIIHMHI Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

KoanuyecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTuyeckue
padoThI

Jlara
HU3ydeHust

JIeKTPOHHBbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne pon3BOIHOM K
MCCIICTIOBaHUIO (DYHKIIMI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[IpuMeHeHne npon3BOJHOM K
uccae0BaHuIo PyHKINH Ha
MOHOTOHHOCTb U 9KCTPEMYMBI
IIpuMeHeHne IPOU3BOIHON K
uccne0BaHuIo PyHKINH Ha
MOHOTOHHOCTb U 9KCTPEMYMBI
IIpuMeHeHne IPOU3BOIHON K
ucclieIoBaHUI0 (PYHKIMH Ha
MOHOTOHHOCTB U 9KCTPEMYMBI

Haxoxnenne HanOOJIBIIETO U

HaAMMCHLIICTO 3HAYCHU HerepLIBHOﬁ

(byHKIHMU Ha OTpe3Ke

Haxoxnenne HanOOJIBIIETrO U




HAaMMEHBIIETO 3HAUYEHUS HENPEPBIBHON
(GyHKLIMU Ha OTpe3Ke

10

11

Haxoxxaenne HanOOJIBIIETO U
HAaUMEHBIIIETO 3HAYCHUSI HENPEPBIBHON
(YHKITUU Ha OTPE3Ke

Haxoxaenre HauboJIbIIETO U
HAaUMEHBIIIETO 3HAYCHHUS HEIPEPHIBHOM
(GbyHKINK Ha OTpE3Ke

Haxoxxaenre HauOoJIbIIETO U
HAUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHOM
(GyHKIIUU Ha OTpE3Ke

12

Haxoxnenne HanOoIbIIero u
HaWMEHBIIIETO 3HAYEHHUS HETIPEPHIBHOU
(GyHKIIUU Ha OTpe3Ke

13

[IpuMeHeHne Mpou3BOJHON s
HaXO0X/ICHNS HaWIy4Ilero peleHus B
MIPUKIIa/IHBIX 3aJ1a4ax

14

15

16

[Ipumenenre npou3BOIHOM IS
HAXO0XJAEHUS HAUIYUIIEro peieHus B
MPUKJIAIHBIX 3a7a4ax

[Ipumenenre npou3BOIHON IS
ONPEACIIEHUS CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHoro GopMyIIoi uiIn
rpaduxkom

[Ipumenenne npou3BOIHOM IS
ONPEACIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOro GopMYIIOi UIn
rpadpukom




17 Kommoszuius ¢yHKIwiz

18 Kommnosumus ¢hyHkmii

19 Komnosumust GyHKImiz

20 I'eomeTrpuueckre oOpa3sl ypaBHEHHM Ha
KOOPJMHATHOM MIOCKOCTH

21 I'eomeTpuueckne 00pa3sl ypaBHEHHI HA
KOOPAMHATHOM MJIOCKOCTH

99 KonTponbhas pabora: "HccnenoBanue
(GYHKINH C TOMOMIBIO TPOU3BOIHOM"

93 IlepBooOpa3Hasi, OCHOBHOE CBOMCTBO
IepBOOOPA3HBIX

24 IlepBooOpa3Hble 1eMEHTAPHBIX ()YHKIIHIA.
[IpaBuia HaX0XIEHHS IEPBOOOPA3HBIX

o5 [lepBooOpa3HbIe HIeMEHTAPHBIX ()YHKITHIA.
[IpaBuiia Hax0Xk/1€HUS IEPBOOOPA3HBIX

26 WNurerpai. I'eoMeTpu4eCKuil CMBICIT
UHTErpana

97 Brruncnenue onpenea€HHOro HHTerpaia
o ¢opmyne HeroTona-JleiiOnuna

28 Brruucnenue onpenenéHHoro HHTerpaa
o gopmyne Hototona-JleiiOnuna

29 [IpumeHeHue uHTErpaia 11 HaXOXKACHUS
IO e TIIIOCKUX PUTYp

30 [IpumeHeHune UHTETpaa 1 HaXOXKACHUS
00BbEMOB reOMETPUYECKHX TeT

31 [Ipumeps! pemennit AuddepeHnnaIbHbIX

YpaBHEHUI




[Tpumeps! pemennii qudpepeHraIbHbIX

32 .
ypaBHEHUI
MaremaTrueckoe MOAECIMPOBAHUE

33 PEATBHBIX MPOLIECCOB C MTOMOIIBIO
muddepeHIranbHbIX ypaBHEHUH

34 Kontpoinbnas padota: "[lepBoobpasznas u
uHTerpan”

35 Tpuronomerpuueckue GyHKIMH, HX
CBOICTBa U rpaduKu

36 Tpuronomerpuieckue GyHKINH, HX
CBOWCTBA U TpapuKu

37 Tpuronomerpuueckre GYHKIMH, HX
CBOMCTBa U rpaduKu

38 Tpuronomerpuieckne GyHKINH, HX
CBOMCTBa U rpaduKu

39 Tpuronomerpudeckne GyHKINH, HX
CBOIcTBa U rpaduku
OT100p KOpHEH TPUTOHOMETPUUYECKUX

40 YPaBHEHUH C IOMOIIBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKUX

41 YPaBHEHUH C IOMOIIBIO
TPUTOHOMETPUUYECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

42 YpaBHEHU C TOMOUIBIO
TPUTOHOMETPUUYECKON OKPY>KHOCTH

43 OT60p KOpHEHN TPUTOHOMETPHUUECKHUX

YpPaBHEHUH C MOMOIIBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

Pemenne TPUT'OHOMETPHUYCCKUX

44
HEPABCHCTB

45 Pemenne TpuroHoMeTpruuecKux
HEPABEHCTB

46 Pemenue TpuroHoMeTprUdeCcKIX
HEPABCHCTB

47 Pemenune TpuroHoMeTpruuecKux
HEPABCHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUUECKUX (YHKIIHIA.
Tpuronomerpuyeckue HepaBeHCTBA "

49 OCHOBHBIE METOBI PEIICHUS
MOKa3aTeIbHBIX HEPABESHCTB

50 OCHOBHBIE METOBI PEIICHUS
MOKAa3aTeIbHBIX HEPAaBESHCTB

51 OCHOBHBIE METOBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

59 OCHOBHBIE METOBI PEIICHUS
MOKAa3aTeIbHBIX HEPAaBESHCTB

53 OCHOBHBIE METOBI PELICHUS
Jorapu(MUIECKUX HEPABEHCTB

54 OCHOBHBIE METOBI PEIICHUS
norapuMUUECKUX HEPABEHCTB

55 OCHOBHBIE METOIBI PEIICHUS
Jorapu(MUIECKUX HEPABCHCTB

56 OCHOBHBIE METOBI PEIICHUS

Jorapu(MUIECKUX HEPABCHCTB




OcHoBHBIC MCTOJbI pCHICHUSA

> UppalnvoHaIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHHS
UppanoHaIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PELLICHHS
UppaloHaIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHHS
UppaloHaIbHBIX HEPABEHCTB
61 I'paduueckue METOIBI peLICHNUS
UppaMOHALHBIX YPAaBHEHHA
62 I'paduueckue MeTo bl peLeHus
UppaloOHAJIbHBIX YPaBHEHUN
63 I'paduueckue METOIbI PELICHNUS
ITOKA3aTEJIbHBIX YPABHEHHU
64 I'paduueckue METOIBI pELICHNUS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTo bl peLIeHus
JorapupMHUUECKUX ypaBHEHUN
66 I'paduueckue MeTOIBI pELICHNUS
Jorapu(MUIECKUX HEPABEHCTB
67 I'paduueckue MeTo bl peLIeHus
Jorapu(MUIECKUX HEPABEHCTB
I'paduueckue MeTo bl peLIeHus
68 MOKa3aTeIbHbBIX U JIOTapu(PMUUIECKUX
ypaBHEHUN
I'paduueckue MEeTOIBI peIICHNUS
69 MOKa3aTeIbHbBIX U JIOTapu(PMUUIECKUX

ypaBHEHUN




70

I'padmyeckue MeToAbI pericHUs
MOKa3aTeIbHBIX U JIOTapU(HMUICCKUX
HEPaBEHCTB

71

I'padmyeckue MeToAbI pemieHUs
MOKA3aTeIbHBIX U JTOTapH(PMIUUIESCKIX
HEPABCHCTB

72

73

74

Kontponbnas padota: "HpparmonaibHele,
MOKa3aTeIbHbBIC U JOTapuPMHUECKUE
HepaBeHCTBA"

KomrmiekcHbie uncna. Anredpanueckas u
TpUrOHOMETpHUecKas (popMbI 3arucu
KOMIUIEKCHOTO YHUCIIa

KomrmuiekcHbie uncna. Anredpanueckas u
TpUrOHOMETpHUecKas (popMbl 3arucu
KOMIUIEKCHOTO YHUCIIa

75

ApudmeTrueckue oneparuu ¢
KOMIIZIEKCHBIMHU 4YHCJIaMH

76

77

Apudmernueckue onepanuu ¢
KOMIUIEKCHBIMU YHCIIaMU

I/I306pa)KGHI/Ie KOMIIJICKCHBIX YHCCJI Ha
KOOpI[PIHElTHOfI IIJIOCKOCTH

78

N3o0pakeHne KOMIUJIEKCHBIX YHUCEN Ha
KOOPJMHATHOM MIIOCKOCTH

79

80

®opmyna Myaspa. Kopau n-oii crenenn
13 KOMIIJIEKCHOTO YUCIIa
®opmyna Myaspa. Kopau n-oii crenenn
U3 KOMIUIEKCHOTO YUCJIa

81

HpI/IMCHCHI/Ie KOMIIJICKCHBIX YHCCJI IJIA




penieHus GU3NIECKUX U TEOMETPUIECKUX
3a1a4

Konrponsnas padora: "KomiuiekcHsie

82 N
qrcia

83 Harypasnbhble u 1iesbie yucia

84 HatypanbHble u Lemnsle uncia

85 [IpuMmeHeHne MPU3HAKOB AETUMOCTH
LEJBIX YUCEI

86 [TpumeHeHne NpU3HAKOB IETUMOCTH
LEJBIX YUCEI

87 [TpumeHeHne NpU3HAKOB IETUMOCTH
uensix yucen: HOJl u HOK

88 [IpumeHeHne MpU3HAKOB AETUMOCTH
nensix unced. HO u HOK

89 [TpumeHeHre NpU3HAKOB IETUMOCTH
LEJIBIX YHCEJI: OCTATKH 110 MOJYJIO

90 [TpumeHeHne TPU3HAKOB IETMMOCTH
IEJTBIX YHCEI: OCTATKH 110 MOJIYJITIO
[IpumMeHeHne NPU3HAKOB I€IMMOCTH

91 LENBIX YUCEIN: alroput™ EBkimnaa s
peleHus 3aa4 B LeIbIX Yuciax

92 KonrtponbHas padota: "Teopus nemnbix
qucen”
Cucrema ¥ COBOKYITHOCTb YPAaBHEHHI.

93 PaBHOCWIIBHBIE CHICTEMBI H CHCTEMBI-
CIIEAICTBUS

94 CucteMa 1 COBOKYITHOCTh YPaBHEHUIA.

PaBHOCHIBHBIE CUCTEMEI U CHCTEMBI-




CIICACTBUA

95 OCHOBHBIE METOBI PEILIEHUS CUCTEM U
COBOKYIIHOCTEW pallMOHAJIbHBIX YPaBHEHUN

OCHOBHEIE MCTOBI pCHICHUA CUCTEM U

96 COBOKYITHOCTEW MPPALlMOHATIBHBIX
ypaBHEHUI

OCHOBHBIE METO/IbI PELICHHUS CUCTEM U
97 COBOKYITHOCTEH IMOKa3aTeIbHbIX
ypaBHEHUU

OCHOBHEBIE MCTObI pCHICHUA CUCTEM U
98 COBOKYITHOCTEH MTOKa3aTeIbHBIX
YpaBHEHUI

OCHOBHBIE METO/IBI PEILICHHSI CHCTEM U
99 COBOKYITHOCTEH JIoTapu(hMUIECKUX
YpaBHEHUI

OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
100 COBOKYITHOCTEH JIorapu(hMUIeCKUX
ypaBHEHUU

[IpuMeHeHne cuCTeM K PEIECHUIO
MaTeMaTHYeCKUX 3a/1a4 U 3a/1a4 U3

101 pa3nu4HbIX 001acTeil HAyKH U peanbHOM
KHU3HH, UHTEPIPETALUS OTYYEHHBIX
pe3yJIbTaToB

[IpuMeHeHHEe CHCTEM K peIIeHUI0
MaTeMaTHYECKUX 3a/1a4 U 337134 U3

102 pa3nuYHbIX 001acTeil HAyKH U peanbHOM
KHU3HH, UHTEPIPETALNS MTOTYIEHHBIX
pe3yIbTaToB




[IpumeHeHne HEPaBEHCTB K PELIEHUIO
MaTeMaTHYECKUX 3a/]1a4 U 3a/1a4 U3

103 pa3IMYHBIX 00JIaCTEeH HAYKH U PeaTbHOM
KU3HU, HTHTEPIPETALUs TOTYyYEeHHBIX
PE3yNIbTaToOB
KonTponpHas padora: "Cucrembl

104 paloHaIbHBIX, UPPALMOHAIBHBIX
MOKa3aTeIbHBIX U JIOTapU(PMHUUECKUX
ypaBHEHUH"

105 PannoHanpHbIE ypaBHEHHUs C TapaMeTpaMu

106 PanmonanbHbie HEpaBEHCTBA C
napaMeTpamu

107 PanrioHanbHbBIE CUCTEMBI ¢ TapaMeTpaMu

108 HppanmonanbHble ypaBHCHHUS,
HEPaBEHCTBA C TTapaMeTpaMu

109 HppatmoHansHbie CUCTEMBI C
napaMeTpamu

110 [Toka3zaTenbHBIE YpaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazaTenbHbIE CUCTEMBI C TAPAMETPAMU

112 Jlorapudmuueckue ypaBHeHHUS,
HEpaBEHCTBA C MapaMeTpaMu

113 Jlorapudmudeckue CucTeMsl ¢
napameTpamu

114 TpuroHomeTpudeckue ypaBHEHUS C
napaMeTpamu

115 TpuronomeTprudeckue HEpaBEHCTBA C

napameTpamu




TpUroHOMETPUUECKUE CUCTEMBI C
napaMeTpamu

116

[TocTtpoenue u uccneaoBaHue
117 MaTEMaTHYECKUX MOJIENEH pealbHbIX
CUTYAaIUi C IOMOLIBIO YPABHEHUH C

napaMeTpamu

ITocTpoenue u uccienoBaHue
118 MaTEeMAaTHYECKUX MOJEJIEH pealbHbIX
CUTyAalUi C IOMOLIBIO CUCTEM YPABHEHUN

C mapaMeTpaMu

ITocTpoenue u uccienoBanue
119 MaTEMaTHYECKUX MOJIEIEH peaIbHbIX
CUTyalUi C IOMOLIbIO CUCTEM YPABHEHUN

C mapaMeTpaMu

KonTponbnas pabora: "3agaun c

120 "
napaMeTpamu

121 [ToBTOpenue, 06001IEHNE,
cucteMaTu3anus 3HaHuil: "YpaBHenus"

122 [ToBTOpenue, 06001IEHNE,

cucTeMarusanus 3HaHui: "YpaBHeHus"

[ToBTOpeHue, 060061IEHNE,
123 cUCTeMaTH3alus 3HaHH: Y paBHEHUSI.
CucteMbl ypaBHEeHUI"

[ToBTOpeHnue, 06001IeHNE,

124
cucTeMarusanus 3Hanuii: "HepaBeHcTBa

125 [ToBTOpenue, 06001IEHNE,
cucteMartu3anus 3Hanuii. "HepaBencrsa"

126 [ToBTOpeHnue, 060061IeHNE,




cucteMaruzanus 3Hanui: "HepaBencrsa"

[ToBTOpeHME, 0600IIEHNE,

127 cucteMartuzaius 3Hanuil: "TlpousBoanas u 1
e€ npuMeHeHue"
[ToBTOpeHue, 06001IEHNE,

128 cucteMaruzanus 3Hanui: "TIponsBoaHas u 1
e€ npumeHeHue"
[ToBTOpeHME, 0600MIEHNE,

129 cucteMartu3anus 3Hanui: "[IponsBoaHas u 1
e€ npuMmeHeHue"
[ToBTOpeHUe, 06001ICHNE,

130 cucreMaTH3anus 3HaHui: "MHTerpan u ero 1
npumeHenue"

131 [ToBTOpeHUe, 06001ICHNE, 1
cucteMaTtu3anus 3HaHui: "OyHKkuun"

132 [ToBTOpeHue, 060061ICeHNE, 1
cucteMarusanus 3HaHui: "OyHkuun"

133 [ToBTOpenue, 06001IEHNE, 1
cucTeMaTtu3anus 3HaHui: "OyHKIun"

134 Hroroas koHTpobHAs paboTa

135 HToroBast KOHTpOJIbHas paboTa 1 1

136 [ToBTOpEHue, 06o6meH1:Ie, 1
CHUCTEMAaTH3aIus 3HAHUI

OBUIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE Pe3yabTATHI 0CBOCHUSI OCHOBHOM
NpoBepsieMOro .
o0pa3oBaTe/IbHON NMPOrpPaMMbl CpeiHero o01mero o0pa3oBanus
pe3yJbTara
1 Yucna u BIYMCICHUSA
11 OnepupoBaTh MOHATHSAMHU. PALUOHAIBHOE U JIEHCTBUTEIBHOE YHUCIIO,
' OOBIKHOBEHHAs! U JIECATUYHAS JPOOb, IPOLIEHTHI
12 Bemonaate  apudmeTHyeckue — Onepaudd ¢ palMOHAIBHBIMU U
' JEHCTBUTENbHBIMU YU CIAMU
13 BbinonHaTe npubamkEHHbIE BBIYUCICHUS, UCTIONb3YS MPaBUIIa OKPYTIIEHUS,
' JienaTh MPUKUAKY U OLICHKY pe3yJibTaTa BEIYUCICHUH
OnepupoBaTh MOHATUSMH. CTENEHb C LENbIM IOKa3aTeleM, CTaHAapTHas
14 ¢dopMa 3amucu JIEHCTBUTENIBHOTO 4YHCJIA, KOPEHb HATypajbHOW CTENEHH,
' UCIOJIb30BaTh MOAXOJAILYI0 (OpMY 3alUCH ACHCTBUTENbHBIX YHCEN IS
peLIeHHs] TPAKTUYECKUX 33124 U IIPEICTABICHHSI JaHHbBIX
OnepupoBaTh NOHATUSAMU: CUHYC, KOCUHYC U TAHT'€HC IIPOU3BOJIBLHOTO YIJIa,
15 WCIIOJIb30BaTh  3allUChb  NPOU3BOJIBHOTO  yria  4yepe3  oOpaTHbIE
TPUTOHOMETpHUYECKHUE (PyHKINN
2 VYpaBHEHMS 1 HEpaBEHCTBA
OnepupoBaTh NOHATUSAMHU: TOXKJIECTBO, YPABHEHME, HEPABEHCTBO, LEJOE,
2.1 paloHaIbHOE, UpPpaLMOHAIIBHOE YPaBHEHHE, HEPABEHCTBO,
TPUTOHOMETPUUECKOE YPABHEHUE
59 BoinonHsATe npeoOpa3oBaHMsl TPUTOHOMETPUYECKUX BBIPAXKEHUN U peliaTh
' TPUTOHOMETPUUECKHUE YPAaBHEHUS
BeinonHATe nmpeoOpa3oBaHus LENbIX, PAlMOHATIBHBIX M MPPALMOHAIBHBIX
2.3 BBIP@XEHUII ¥ pellaTh OCHOBHBIE THUMBI LENbIX, PpPalUOHAIBHBIX U
VPpaLMOHATIbHBIX YPaBHEHUHM U HEPABEHCTB
54 [IpumeHATs ypaBHEHHMSI M HEPAaBEHCTBA Ul PEIICHUS MaTeMaTHYECKHX
' 3a]1a4 ¥ 3a/1a4 U3 pa3InYHbIX 001acTeil HAyKU U peanbHOM KU3HU
MonenvpoBaTh peajbHble CHUTyallud Ha s3bIK€ aireOpbl, COCTaBIATh
2.5 BBIPQKCHUS, YPaBHEHUS, HEPABEHCTBA IO YCJIOBHUIO 3aJa4M, MCCIEA0BaTh
MOCTPOCHHBIE MOJIEJIM C UCIIOIB30BAaHUEM arrapara anreopsl
3 OyHKIMN 1 TpaduKu
31 OnepupoBaTb MOHATUAMH. (QYHKIUS, CIIOCOOBI 3aaHusl (PyHKIMH, 001aCTh

ONpeNieIeHusT W MHOXKECTBO 3HAYeHMH (QYHKUMH, Tpapuk (yHKIHH,



B3aUMHO 0OpaTHbIe (YHKINU

OnepupoBaTh MOHATHSAMH. YETHOCTh M HEYETHOCTh (YHKIUHU, HYIU

3.2 (GYHKIMH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA
3.3 Hcnonb3oBath rpaduku GyHKITUHN IS pellieHNs YpaBHEHUN
3.4 Crtpouth u ynTaTh rpaduKy JMHEHHON (QYHKINU, KBaIPaTUIHON (QYHKIINH,
CTETIeHHOU (DYHKIIMU C LIEJIBIM [TOKa3aTeeM
Hcnonw3oBath rpaduku (QyHKUMNA JUIS HCCIENOBAHUS TPOIECCOB U
3.5 3aBHCHUMOCTEH MpH pEIIeHWH 3a7ad U3 JPYrHuX Yy4eOHBIX MpPEeIMETOB U
peaNbHOM KU3HH, BRIpAKATh (OPMYJIaMU 3aBUCUMOCTH MEXKY BETMUNHAMU
4 Hauana matematuyeckoro ananusa
41 OnepupoBaTh TOHSATUSMHU. [OCIEIOBATEILHOCTh, apuMeTHuecKas u
' reoMeTpHUECKasi MPOTPECCHH
4 OnepupoBaTh TOHATUAMU: OECKOHEYHO YyOBIBAIOIIas TeOMETpUYECKas
' nporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOIIEH reOMETPUIECKON MPOrpeccuu
4.3 3amaBaTh MOCIEI0BATEILHOCTH PA3JIMYHBIMU CIIOCOOaAMU
44 Hcnonp30BaTh CBOMCTBA TOCJIENOBATENIBHOCTEH W MpOTrpeccHit  Ais
' pENICHUs pealTbHBIX 3a7a9 MMPUKIIATHOTO XapaKTepa
5 MHoskecTBa U JIOTUKA
5.1 OrniepupoBaTh NOHIATUSAMU: MHOXKECTBO, OII€paIlMy HAJl MHOKECTBAaMHU
Hcnonp30BaTh  TEOPETHKO-MHOKECTBEHHBIM — ammapar g ONHUCaHUs
5.2 pealIbHBIX MPOIECCOB U ABICHUH, MIPU PEIICHUH 3a/1a4 U3 JPYTUX Y4eOHBIX
IPEeIMETOB
53 OnepupoBaTh  TMOHATUSMHU.  ONpEICNCHWE,  Teopema,  CIEICTBHE,
JI0Ka3aTeNbCTBO
11 KJIACC
Kon .
IIpoBepsiemble mpeAMeTHbIE Pe3yaIbTATHI 0CBOEHHSI OCHOBHOI
NMpOBepPsIEMOro .
o0pa3oBaTe/ibHOI NPOrpPaMMbI CpPeIHEro o001Iero 06pa3oBaHus
pe3yjabTarta
1 Yucna v BBIYUCICHUS
OnepupoBaTh TOHATHAMH. HATypalbHOE, II€JI0€ YHCIIO; HCIOJIb30BaTh
11 MPU3HAKU JEIUMOCTH II€JIBIX 4YHCEJ, Pa3JIOKEHHE YHuCila Ha MpPOCThIE
MHO>KUTENH [Tl pEIICHUS 33129
1.2 OnepupoBaTh MOHATHEM: CTEIICHb C PAlMOHAILHBIM ITOKa3aTeIeM
13 OnepupoBaTh MOHATHIMHE: Jorapudm 4Ymcia, JECATHYHbIE U HATypajbHbIC
' JorapuMel
2 YpaBHEHHs 1 HEPaBEHCTBA
2.1 [IpumeHsaTh CBOMCTBa CTeMeHW s MPEoOpa3OBaHMsI  BBIPAXKEHUH,



OIICPUPOBATH IIOHATHUAMH. II0KA3aTCIIBHOC YPABHCHHMC W HCPABCHCTBO,
peiiaTb OCHOBHBIC TUIILI ITOKA3aTCJIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB

BremonaaTe 1peoOpa3oBaHus BBIPAKEHHUH, COJEpXKaluX JorapuMsl,

2.2 ONIEPUPOBATH MOHATHAMU: JIOTapU(PMUUYECKOE ypaBHEHHE M HEpPaBEHCTBO,
penaTb OCHOBHBIE THITBI JJOTapU(PMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB
2.3 HaxonuTs pemieHus npocTeinx TPUroHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh NOHIATUSAMM: CUCTEMA JIMHEHHBIX YPaBHEHHUH U €€ pellIeHUE;
2.4 UCIIOJIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHUH Ul pEIIeHUs] IPAKTHYECKUX
3a7a4
95 Haxoauts pemenns NpocTenInX CUCTEM U COBOKYITHOCTEN PallMOHAIBHBIX
' yYpaBHCHUH U HEPABEHCTB
MogenupoBaTh peajbHbIE CUTyalldd Ha S3bIKe anreOpbl, COCTABIAThH
2.6 BBIPQ)KEHUS, YPABHEHUS, HEPAaBEHCTBA U CUCTEMbI 10 YCJIOBHIO 3a/lauH,
UCCJIEIOBATh TIOCTPOEHHBIE MOJIENIN C UCIIOIb30BaHUEM ammapaTa aareOpsl
3 @yHKIUN U rpaduKu
OnepupoBaTh MOHATUSAMH. TEpPHOAMYECKAas (QYHKIHS, MPOMEXKYTKH
31 MOHOTOHHOCTH (PYHKLHH, TOYKH SKCTpeMyMa (QYHKUMM, HauOousbliee U
' HaVMEHbIIIee 3HAaYeHUs (DYHKIIMM Ha MPOMEXKYTKE; HCIOJIB30BaTh MX IS
uccrieoBanus QyHKIMH, 3aJaHHOH rpadukom
OnepupoBaTh NOHATHUAMH: TpadUKU MMOKA3aTEIBbHON, JTorapu(hMUIECKON U
3.2 TPUTOHOMETPUYECKUX (YHKIUH, H300pakaTb HMX Ha KOOPJMHATHOU
IUIOCKOCTH U UCIIOJIb30BATh ISl PEIICHUSI YPAaBHEHUN U HEPABEHCTB
33 N300pakaTh Ha KOOPAMHATHOMN MJIOCKOCTH Ipa(UKH JMHEHHBIX ypaBHEHUH
' Y UCTOJIb30BaTh UX AJIS PELIEHUS] CUCTEMBI IMHEHHBIX YPaBHEHUM
34 Ucnonb3oBath rpaduku QyHKIMM JUIsI HUCCIENOBAaHUS TPOLECCOB U
' 3aBHCUMOCTEH U3 IpYyrux yueOHbIX AUCHUIUINH
4 Hayana maTemaTHueckoro anaimsa
OnepupoBaTh NOHATUAMU. HETIPepbIBHASL (PYHKIIMS, TPOU3BOIHAS (PYHKIIUY,
4.1 UCIIOJIb30BaTh I'€OMETPUYECKUN U (PU3MUYECKHI CMBICI MPOU3BOAHOM AJs
peleHus 3aaa4
49 Haxomute  mpou3BoaHbIE  3JIEMEHTAPHBIX  (QYHKIUH,  BBIYUCIATH
' IPOU3BOJIHBIE CYMMBI, IPOU3BEIEHHS], YACTHOTO (DYHKIIUH
Ucnonp3oBath  MpoW3BOAHYIO  JUIsl  HccienoBaHUus  (QYHKIUMU  Ha
4.3 MOHOTOHHOCTb M 3KCTPEMYMbI, MPUMEHSTh PE3yJIbTaThl HCCIIEIOBAaHUS K
MOCTPOEHHUIO TPaPUKOB
44 Hcnonp30BaTh NpOU3BOAHYIO ISl HAXOXKIECHUS HAWIYYIIErO PEIIECHUS B
' IPUKIIAIHBIX, B TOM YHCJIE COUAIBHO-DKOHOMUYECKHX, 3a7auax
45 OnepupoBaTb MNOHATUSMH. TIE€pBOOOpa3Has M HHTErpaj, IOHUMATh
' reoMeTpUYeCcKUil U (PU3MUECKUI CMBICT HHTETpajia
46 Haxoauts nepBooOpa3Hbie JIeMEHTAapHBIX (PYHKIMM, BHIYUCISATH UHTETpall

no popmyne HeroTona — Jleitbnuna




4.7

Pemars MNPUKJIAAHBIC 3a/la4i, B TOM YHUCJIC COIIHAJIBbHO-DKOHOMHUYCCKOI'O U
(1)I/IBI/ILICCKOFO XapakKTepa, CpCaACTBAMHU MAaTCMATUICCKOI'O aHaJIn3a



MMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

HpOBepHeMblﬁ IJIEMEHT COACPKaAHUSA

Koxa
1 Yucina v BBIYACICHUS
Panuonanenple  uyncna.  OOBIKHOBEHHBIE M JIECATHYHBIE JIpOOM, IPOLEHTH,
11 OeCcKOHEeuUHbIe NepUoANYEcKHe IpooU. ApruMeTHdIecKre onepaluy ¢ paoHaIbHbIMU
' qucIaMu, IpeoOpa3oBaHus YUCIOBBIX BbIpakeHuil. [Ipumenenue npobeil 1 npoueHToB
JUISl pELICHUs IPUKIIAIHBIX 3aJa4 U3 Pa3IMYHbIX OTpaciiel 3HAHUU U pealbHOM KU3HU
JleiicTBUTENBHBIC YKCTA. PallMOHAIBHBIC U HPPALIMOHAIBHBIE YnCIa. ApUPMETHICCKHE
1.2  omepaumu ¢ ACHCTBUTENbHBIMU 4uCIaMU. [IpuOMMkEHHBIE BBIYMCICHMS, HpaBHUIIa
OKpYIJICHUS, IIPUKHUJIKA U OLIEHKA Pe3yJIbTaTa BbIUNCICHUN
Crernens ¢ 1enbiM nokasareneM. CtannaptHas Gpopma 3anucu JeHCTBUTENBHOTO YKCa.
1.3 = HUcnonw3oBanue momxonsuieid (GopMbl 3alICH JCHCTBUTENBHBIX YUCET JUIS PEIICHHS
IIPAKTUYECKUX 3a7a4 U NPEJCTaBICHUS JAHHbBIX
14 Apudmerndeckuii KOpeHb HaTypalbHOH cremneHu. JleiicTBus ¢ apupMeTHIecKUMHU
' KOPHSIMHM HaTypajibHON CTEIIEHU
15 CHuHyC, KOCHMHYC M TaHI€HC YHCIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHUHYC,
' apKTaHIe€HC YHUCIOBOrO apryMeHTa
2 VYpaBHEHMS 1 HEpaBEHCTBA
2.1 ToxaecTBa U TOKIECTBEHHBIE TPEOOpa3OBaHUs
99 [IpeoGpa3oBaHre TPUTOHOMETPUUECKHUX BbIpakeHU. OCHOBHbBIE TPUTOHOMETPUYECKHE
' bopmyisl
23 VpaBHeHHe, KOpeHb ypaBHeHMs. HepaBeHCTBO, pelleHMe HepaBeHCTBA. Meton
' WUHTEPBAJIOB
2.4  Pemenue 1ensix U JpoOHO-pALlMOHATIBHBIX YPAaBHEHUN 1 HEPABEHCTB
2.5 Pemenne nppanimoOHaIBHBIX YPAaBHEHUI U HEPABEHCTB
2.6  PemeHue TpUrOHOMETPUUYECKUX YpaBHEHUI
57 [IpyuMmeHeHre ypaBHEHUN U HEPABEHCTB K PEIICHUIO MAaTEeMaTUYECKUX 3a/1a4 U 33/1a4 U3
' pa3IMuHbIX 00JacTel HayKH U peaibHOM KU3HU
3 OyHKIMH U TpaduKu
31 Oynkuus, crnocodbl 3amaHus ¢yHkuMd. ['padux ¢yHkumu. BzaumHO oOpaTHbIE
' (GyHKIUH
3. OO6nacte ompeneneHUuss W MHOXKECTBO 3HadeHWM QyHkumu. Hynm  QyHkmum.
' [TpoMexyTkH 3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (DYHKIIUN
3.3  CrenenHast QyHKIUS ¢ HATypaJbHBIM U IIeJbIM TOKa3areneM. E€ cBolicTBa u rpaduxk.




CoiicTBa u rpaduk KOpHs N-0i CTENEHH
34 Tpuronomerpuyeckas OKpPY)XHOCTb, OIpEIEICHHE TPUIOHOMETPUUYECKUX (YHKLIUN
' YHCIIOBOTO apryMeHTa
4 Hauana maTemMaTHueckoro aHanusa
41 [locnenoBarenbHOCTH, CIOCOOBI  3alaHUS  MOCIENOBATEIBHOCTEH. MOHOTOHHBIE
' T0CIIEIOBATEILHOCTH
Apudmernueckass M reomeTrpuueckas Iporpeccuu. beckoHeuHo yObIBaromas
49 ~ TEOMETpHYECKasd NPOrpEcCHs. Cymma OeckOHEYHO YOBIBaIOLIEH TIeoMeTpuyecKon
' nporpeccuu. Popmyrna CIOKHBIX MPOLEHTOB. VICHONB30BaHWE TPOTPECCHH IS
peleHus peabHbIX 3a/1a4 MPUKIIAJHOTO XapaKkTepa
5 MHo:xecTBa U JOruKa
MHoxecTBO, omepanuu HajJ MHOXecTBamu. Jluarpammbr Diiiepa — Benna.
5.1 IlpuMmeHeHHE TEOPETUKO-MHOKECTBEHHOTO ammapara /sl ONHCaHUS pealibHBIX
NPOIIECCOB U SIBJICHUH, P PEIICHUH 337249 U3 APYTUX yIEOHBIX MPEIMETOB
5.2 Ornpenenenue, Teopema, CIeACTBUE, 10Ka3aTEeIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIeMeHT COAepPKAHUS
1 Yucna u BIYUCICHUS
11 HarypanbHble u nensle uncna. Ilpu3Haku AeIMMOCTH LEIbIX Yncell
1.2 Crenensb ¢ pallnoHAIBHBIM MTOKa3zareaeM. CBOWCTBA CTENEHH
13 Jlorapudm uncna. [lecaTuuHble U HaTypaibHbIE JOraprUPpMbI
2 VYpaBHEHMS 1 HEpaBEHCTBA
2.1 [TpeoOpa3oBaHue BbIpAXKEHUH, COACPIKALINX JIOTapU(MBI
2.2 [IpeobpazoBanne BEIpaKEHHH, COJEPKAIUX CTETIEHU C PAIMOHATIBHBIM ITOKa3aTelIeM
2.3 [TpuMmepbl TPUrOHOMETPUUYECKUX HEPABEHCTB
2.4 [Toka3aTenpHBIE YpaBHEHUS K HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHUS! U HEPABEHCTBA
26 CucTeMbl IMHEHHBIX ypaBHEHNUH. Pemenne mpuKIIaaHbIX 3a7a4 ¢ ITOMOIIBI0 CHCTEMBI
' JIMHEHHBIX YpaBHEHUI
2.7 CuCTeMBbI  COBOKYITHOCTH PAallMOHATBHBIX YPaBHEHH M HEPABEHCTB
)8 [IpumeHeHre ypaBHEHUH, CHCTEM U HEPABEHCTB K PEIICHUI0 MaTeMAaTHYECKUX 3aja4
' ¥ 33/1a4 U3 pa3InYHbIX 001acTeil HAYKH U peanbHOM KU3HU
3 @OyHKIMH U TpaduKu
Oynkuus. [lepuognueckue ¢yHkuu. I[IpoMeXyTKM MOHOTOHHOCTH (DYHKIIUH.
3.1 MakcumyMbl U MHHUMYMBI (yHKIuM. HauOonpinee M HauMeHbllee 3HAYECHUE
(GYHKLINU Ha TPOMEXKYTKE
3.2 Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U TpadUKH



3.3

[oxa3zaTtenpHast u norapudmuyeckas QyHKIIUHN, UX CBOWCTBA U rpaduKu

3.4 Hcnonp3oBanue rpadukoB GyHKIUN AJIs peLICHUS] YPaBHEHU U TMHEHHBIX CUCTEM
Hcnonp3oBanue rpagukoB GYHKIUHA U1 NCCIIEAOBAHUS POLIECCOB U 3aBUCHMOCTEH,
3.5 KOTOpBhI€ BO3HUKAIOT MpPHU PEIICHUU 3aJad M3 JPYTUX Y4YEeOHBIX NPEIMETOB U
peanbHON KU3HU
4 Hauana maTtemaTu4eckoro aHaausa
4.1 HenpepriBable pyHKMH. MeTol MHTEPBAIOB JIJIsl PELICHHUS HEPABEHCTB
4.2 [IpousBoanas ¢pynkuuu. ['eomerpudeckuii 1 GU3HUECKUI CMBICI TPOU3BOIHOM
43 [TpousBogHbie 37aeMEHTApHBIX (QyHKUUNA. DOpMyNbl HAXOXKIEHUS IMPOU3BOIHOMN
' CYMMBI, IPOU3BEJCHHS U YACTHOTO (DYHKIIUI
[IpumeHeHre MNPOU3BOMHOM K MCCIEAOBAHUIO (YHKIHMI Ha MOHOTOHHOCTH U
4.4 9KCcTpeMyMbl. HaxosxneHne HauOOJbIIEro M HaUMEHbBIEro 3HaueHus (QyHKUIHUU Ha
OTpe3Ke
[IpumMeHeHre TPOM3BOIHON AJIST HAXOXKACHUS HAWITYUIIETO PEIICHHs B MPUKIIATHBIX
4.5 3amadax, Ui OMNpEIeNIeHHs CKOPOCTH TIpoIecca, 3aJaHHOro (QOopMylion WU
rpaduKoM
4.6 [TepBooOpaznas. Tabnuna nepBooOpa3HBIX
47 WuTerpain, ero reometpudeckuil U pu3nyecKuil CMbICI. Brluucienue uHTerpaia mo

dopmyne Hetotona — JleliOuua



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHETO OBIIIET'O OBPA3SOBAHUSI

Kon
NMpoBePSIEeMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHHUSI K MPEeAMETHBIM Pe3yJbTaTaM OCBOEHUS
OCHOBHOI1 00pa30BaTeIbHOI IPOrpaMMbI CPeIHEro o011ero
o0pa3oBaHus

Brnanenne Meromammu J0Ka3aTeNbCTB, aJTOPUTMAaMU pELICHUs 3ajady;
yMeHue ¢GOopMyJIHUpPOBaTh M ONEPUPOBATH MOHITUSIMH. OIpeaeeHHe,
aKcuoma, TeopeMma, CIEeACTBHE, CBOMCTBO, IpU3HAK, JI0Ka3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYJIHUPOBKH; MPUMEHATh MX; yMEeHUE (HOPMYINPOBATH
0o0paTHOE€ M IPOTUBOIOJOXKHOE YTBEPXKACHHE, NPUBOJUTH IMPUMEPHI U
KOHTPIIPUMEPHI, HUCIOJB30BaTh METOJ] MAaTeMaTH4YeCKOW HHAYKIUH,
MMPOBOAUTL AOKA3aTCJIbHBIC PACCYKACHUA IIPHU PCHICHUHA 3aaa4, OLUCHUBATH
JIOTUYECKYI0  TMPaBUIBHOCTh  PACCYXKICHMI; YMEHHUE OIepUpOBaTh
MOHATUAMH. MHOXCECTBO, IMOAMHOXKECTBO, orncpanv HaJ MHOXXCCTBAMU,
YMEHHE UCIHOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaT  Juis
OImruCaHus pCaIbHBIX MPOUCCCOB U SIBJICHUU U IIpu pClICHUHU 3aaa4, B TOM
quclie U3 APYruX Y4eOHBbIX MPEeIMETOB; YMEHHE ONEPUPOBATH MOHATUSIMHU:
rpad, cBA3HBIN Tpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 33/1aBaTh
U OMHCHIBAThH Tpadbl pa3InYHBIMU CIIOCOOAMU; MUCIOIB30BaTh Tpadbl mpu

pelIeHu  3a1a4

YMeHue onepupoBaTh MOHATHSAMH. HaTypalbHOE YHCIO, LIEJI0€ YHCIIO,
CTENEHb C LIEJIBIM [TOKA3aTeNleM, KOPEHb HaTypaJbHOM CTENEHH, CTENEHD C
paloHaIbHBIM OKAa3aTeNeM, CTENEeHb C JAEHCTBUTENbHBIM IOKa3aTeseM,
JorapupM UuCla, CHHYC, KOCHHYC M TaHT€HC NPOM3BOJBHOIO YMCIA,
OCTaTOK M0 MOZYJI0, PAalMOHAJIbHOE YHUCIIO, HPPALUOHAIBLHOE YHCIIO,
MHOKECTBA HATypalbHbIX, LEJIbIX, pPALUOHAIbHBIX, JIEHCTBUTEIbHBIX
YHCell; YMEHHE MCIIONb30BaTh MPU3HAKU JEIMMOCTH, HAUMEHBIINH 00Imii
JIenuTenb W HauMeHbliee oOuiee KpaTHoe, anroput™m EBkinuaa mnpu
pELIEHNN 33a/a4; 3HAKOMCTBO C Pa3JIMYHBIMHM NO3UIMOHHBIMH CHUCTEMAMHM
CUMCIICHUS; YMEHHE BBINIOJIHAThH BIUHUCIICHHE 3HAUEHUH U TpeoOpa3oBaHus
BBIPR)XEHUI CO CTemeHsMH M Jorapupmamu, mpeodpa3zoBaHus APoOHO-
palMoHalIbHBIX  BBIP@KEHUW;  yMEHHE  ONEPUPOBATh  TOHATHUSIMHU:

noCiaca0BaTCIbHOCTD, apI/I(I)MeTI/I‘-ICCKaH nporpeccus, TreoMCTpUICCKasa



mporpeccusi, OCECKOHEYHO yOBIBaIOINas TeOMEeTpUYecKas Mporpeccus,
YMEHHE 3a/1aBaTh IOCJICOBATEILHOCTH, B TOM UYHCJIE€ C IIOMOIIBIO
PEKYPPEHTHBIX (POPMYJI;, YMEHHE ONCPUPOBATH MOHATHUAMHU: KOMILICKCHOE
YHCIIO, COMNPSOKEHHBIE KOMIUICKCHBIC YHCIA, MOIYJIh U apryMEHT
KOMIUIGKCHOIO ~ 4YHciaa, ¢GopMa  3alMCH  KOMIUICEKCHBIX  YHCEN
(reomeTpuueckasi, TpPUTOHOMETpUYECKas U anreOpawueckas); yMeETb
MPOU3BOJUTL APU(PMETHUCCKHE JECHCTBUSA C KOMIUICKCHBIMH YHCIIAMU,
MPUBOJIUTH MIPUMEPHI HCIIOIH30BAHMS KOMIUICKCHBIX YHCEN; OIEPUPOBATH
MOHATUSAMH. MaTpuiia 2X2 wu  3X3, ONpeneauTelh  MaTPHIIH,

I‘eOMeTpI/I‘IeCKI/Iﬁ CMBICJI OTIPCACIIUTECIIA

YMeHne OIICPpUPOBATh MOHATUIMHU. PpPaAlMOHAIIBHBIC, HWPpPallMOHAIbHLIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOFapI/I(bMI/I‘IeCKI/Ie, TPUT'OHOMETPUYCCKHC
YpaBHCHHSA M  HCPABCHCTBA, MX CHUCTCMbI, YMCHHC OIICPUPOBATH
MOHATUSIMHA:. TOXKICCTBO, TOXKIACCTBCHHOC npeo6pa30BaHHe, YpaBHCHHUE,
HCPAaBCHCTBO, CHUCTCMaA ypaBHeHI/If/'I U HCPABCHCTB, PaBHOCUJIIBHOCTb
ypaBHeHHﬁ, HEPaBCHCTB M CHCTEM, YMCHHEC pCIIaTb YpPaBHCHUI,
HCPABCHCTBA W CHUCTEMBI C IIOMOMIBIO PA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHHU, HEPABCHCTBA W CHCTEMbI C MAapaMeTpoM,; IIPUMCHITH
YpaBHCHU, HEPABCHCTBA, UX CHUCTCMbI I PCIICHHUA MATCMATHUYCCKUX

3aa4 1 3a/1a4 U3 pas3JIMIHbIX obOmacreit HAayKHu U peanLHoﬁ KHU3HHU

YMeHue omnepupoBaTh MOHATHAMM: (DYyHKIUS, 4YETHOCTh (DYHKIMH,
NEPUOANYHOCTh (YHKIIMH, OrPaHUYEHHOCTh (PYHKUIHUH, MOHOTOHHOCTH
GyHKLIMH, SKCTpeMyM (QyHKIUHM, HauOoJblllee W HAaUMEHbIIEEe 3HAuYCHUS
(GYHKIIMM Ha TPOMEXKYTKE, HENpepbIBHAS (YHKIUS, aCUMIITOTHI rpaduka
¢byHKLIMHU, TiepBas U BTOpasl MPOU3BOAHAA (PYHKIMM, F€OMETPUYECKUN U
¢uznyecKkuil CMBICI TMPOU3BOAHOM, NepBOOOpa3Has, ONpeIeTIEHHbII
UHTErpaji; yMEHHE HaxOAMThb aCUMNTOTHl Tpaduka (YHKIHUH; YMEHUE
BBIUUCIATh  MPOM3BOAHBIE CYMMBI, TPOU3BEJIEHUS, YacTHOIrO U
KOMITO3UIIMN (YHKIMHA, HAXOAWTh ypaBHEHME KacaTelbHOM K rpaduky
(GYHKIIMM, YMEHHE HaXOJWUThb MPOU3BOJHBIE 3JIEMEHTAPHBIX (YHKIUH;
YMEHHE HCIIOJIb30BaTh MPOU3BOAHYIO [UIS HCCIEA0BaHUS (DYHKIIHIA,
HaXOAWTh HAWOOJIbIIME M HAUMEHbIIWE 3HA4YeHHUd (QYHKIUH, CTPOUTH
rpauky MHOTOWIEHOB C HCIIOJIb30BAHUEM arapara MaTeMaTHYecKOro
aHanM3a; MPUMEHSTh MPOU3BOJHYIO JJS HAXOXKIACHHUS HAWIy4IIero
pelleHnss B NPHUKJIAJHBIX, B TOM YHCIE COLMAJIbHO-DKOHOMHUYECKHUX H

(bU3UYECKUX 3a/1adax; HaXxOAWUTh TUIOMIAAN U 00BEMBI (PUTYP C MOMOIIBIO




MHTErpajia, ONpHUBOIUTHL MNPUMEPbl MATEMATHYCCKOIO0 MOICIHUPOBAHUSA C

MOMOIIIBI0 AU PEPEeHIINATHHBIX YPABHEHHHA

YMeHue onepupoBaTh MOHATUSAMU: TpaduK QYHKIUH, oOpaTHas (QyHKIHUS,
KOMITO3MIMsl (DYyHKUWH, JWHEWHass GYHKIUS, KBaJpaTHYHAs QYHKIHS,
panvoHanbHass (QYHKIUS, CTerneHHas (QYHKLIUSA, TPUTOHOMETPUUECKHE
(GyHKIMM, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIMH, MOKa3aTelbHas U
jgorapupmuueckas (yHKIHUH, YMEHHE CTPOUTh TpapuKH HM3yYEHHBIX
byHKIHH, BBITIOJIHATH ~ TpeoOpazoBanusi  TIpadukoB  GyHKIHH,
UCTIOJIb30BaTh TPaQUKH Ui W3YYEHHUS MPOLIECCOB W 3aBUCHUMOCTEH, IpHU
pelIeHu: 3a7ad U3 JPYrux ydeOHBIX NPEIMETOB M 3aJad U3 pealbHOM
KU3HHU;, BBIpaXaTh (OpMyJaMH 3aBUCHMOCTH MEXKAYy BeIHMYMHAMU,
UCIIONIb30BaTh CBOMCTBA M Tpaduku (QYHKIMHA s PelIeHUs ypaBHEHHI,
HEpaBEHCTB M 3a/a4 C MapaMeTpaMu, H300pakaTh Ha KOOPAMHATHOU

IIJIOCKOCTHU MHOKECCTBaA peI_HeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTEM

VMeHHe pelath TEKCTOBbIC 3aJayd pasHbIX THIOB (B TOM 4YHCIE Ha
IIPOLEHTHI, AOJIM U YacTH, Ha JIBUXKEHHUE, paboTy, CTOMMOCTb TOBapoOB U
yCIIyT, HaJOTH, 33a4l U3 00JacTH yNpaBlIEHUS JUYHBIMU U CEMEWHBIMU
(rHAHCAMU); COCTABISTh BBIPAKCHHS, YPABHCHHs, HEPABEHCTBA U HX
CHUCTEMBI II0 YCIIOBUIO 3aJ1a4d, HUCCICAOBATHh IIOJyYCHHOE pELICHUE HU
OLICHMBAaTh MPABIONOAOOHOCTh pPE3yJbTaTOB; YMEHHUE MOJEIUPOBAThH
peanbHBIE CUTyallUd Ha SA3bIKE MAaTEMATHKH; COCTaBIIATH BBIPAXKCHUS,
YPaBHEHHs], HEPABEHCTBA U UX CHCTEMBI 110 YCIIOBHIO 3a/1a4¥, UCCIEA0BATh
IIOCTPOCHHbIE ~ MOJIEJIM C  HCHOJb30BAaHMEM  ammapara  aiaredphl,

MHTEPIPETUPOBATH ITOJTYYEHHBIN pe3yabTaT

YMenne omnepupoBaTh MOHATHIMU. CpeaHee apuMeTHuecKoe, MeanaHa,
HauOoJIbIlIee U HAMMEHBIIEE 3HAYEHHUs, pa3Max, JUCIEePCHUs, CTaHIapTHOE
OTKJIOHEHHE YHUCIOBOTO Ha0Opa, yMEHHE H3BIEKaTh, MHTEPIPETUPOBATH
uH(popMaInio, MPeICTaBICHHYIO B TaOJIMIIaX, Ha AUarpammax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA PEANbHBIX IMPOLIECCOB U SIBJICHUH; MPEJICTABIATD
uHbOpMallMI0O C TOMOUIbI0 TabMUIl W JAMarpaMM; HCCJIeNI0BaTh
CTaTHUCTUYECKUE JaHHBIE, B TOM YHCJIE C TPUMEHEHUEM TrpaPuuecKux
METOJ/IOB U AJIEKTPOHHBIX CPEJCTB; TPaPUIECKH HUCCIEA0BATH COBMECTHBIC

Ha6J'IIOIlCHI/I}I C IIOMOUIBIO JUarpaMm pacCCUuBaHUS U JIMHENHOI perpeccun

YMeHue OomnepupoBaTh IMOHATHAMU. CIYYaHBIM ONBIT W CIy4alHOE

coObITHE, BEPOSITHOCTh CIy4aHOTO COOBITHS; YMEHHE BBIYUCIATH




BEPOSITHOCTh C HCIIOJNB30BAaHHEM TpaHUUECKUX METO/OB; IPHUMEHSTH
(GOpMyJIBI CIOXKEHHSI W YMHOXKEHHUS BEPOSTHOCTEH, (HOpMyiy IOIHON
BeposTHOCTH, (hopmyny bepHymim, koMOuHaTOpHBIE (AKTHI U (OPMYIIHI;
OIICHUBATh BEPOSTHOCTH PEAIBHBIX COOBITHI; YMCHHE OIEPUPOBATH
NOHATUSMH.  CIIlydaiiHas BEJIWYHMHA, pPACIPENCICHUE BEPOSTHOCTEH,
MaTEeMaTHYECKOe OXHJIaHWEe, JUCIEPCHS W CTaHIAPTHOE OTKIOHCHUE
CIIy4allHOW  BENWYHMHBI, (YHKIMH PACIpPENCIICHUs] W  IUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEIbHOTO U HOPMAJIBLHOTO paclpe/ielieHuii; yMeHHE
UCIIOJIb30BaTh CBOMCTBA M3YYCHHBIX pacHpeleiICHUI Il PelICHUs 3ajad,
3HAKOMCTBO C MOHSATUSAMU. 3aKOH OOJBIINX YHCEI, METObI BHIOOPOYHBIX
UCCIIC/IOBAHMI; YMEHHE TPUBOIUTH IPHUMEPHl TPOSBICHHUS 3aKOHA
OONBIINX 4YHUCENI B MPUPOIAHBIX W OOIIECTBEHHBIX SBJICHHUSX; YMEHHUE
OIEPHPOBATH MOHATHSAMHU. COYETAHHE, NMEPECTAHOBKA, YKHCIO COYCTAHHIH,
YUCII0  TIEPeCTaHOBOK; OwHOM  HpBIOTOHA, yMEHHE  NPUMEHSATH
KOMOMHATOPHBIC (haKThl U PACCYKICHHSI JIJISl PEUICHHUS 3a]la4; OICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA; COCTABISTh BEPOSITHOCTHYIO MOJIENb U

HHTCPIIPECTUPOBATDH HOJ'Iy‘ICHHHﬁ pe3yibTar

YMeHue onepupoBaTb IMOHATUAMM. TOYKA, IpsMas, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, JIy4, BEJIMUUHA YIJa, INIOCKUW yroJi, ABYIrpaHHbIN
YIoJl, TPEXTPaHHBIM YIOJl, CKPELMBAIOIIKECS MPsAMbIC, MapaJuIeIbHOCTh U
NEPHNCHAUKYIIAPHOCTE IIPAMBIX M HHOCKOCTGP'I, Yroia MCEXay IpsIMbIMH,
YroJl MEXAY MNpsIMOM M IUIOCKOCTBIO, YIOJd MEXAY IUIOCKOCTSIMH,
pacCTOSHUE OT TOYKM JO IUIOCKOCTH, PACCTOSIHUE MEKIY HPSIMBIMH,
pacCTOSIHUE MEXIY IUIOCKOCTSIMU; YMEHHE HCIOJIBb30BATh IPU PELIEHUU
3aga4 HU3Y4YCHHBLIC q)aKTI)I U TCOPEMBI HJ'IaHI/IMeTpl/II/I; YMCHHE OLICHUBATH
pa3Mepbl OOBEKTOB OKpY)KAIOIIET0 MHUpa; CTPOUTh MaTeMaTHYeCKue
MOACIM C IOMOMIBIO TCOMCTPUUCCKHUX MOHATHI U BCJIMYMH, pCUIaTb

CBA3AaHHBIC C HUMU MMPAKTUYCCKUC 3a/la9r
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YMeHue omepupoBaTh MOHATHUSAMU: IJIOMAAb (GUTYPBI, 00BEM (UTYPHI,
MHOFOFpaHHI/IK, HpaBHJ’IBHI—;IfI MHOFOFpaHHI/IK, CCUCHUC MHOFOFpaHHI/IKa,
KyO, mapaiienenumnen, Opu3Ma, OUpaMuaa, (urypa M TOBEPXHOCTh
BpallieHus1, IMWIMHIP, KOHYC, Imap, cdepa, miomaab chepsl, II0maIb
MOBEPXHOCTH MHUPAMHIBI, TPU3MBI, KOHyca, LWIMHIApa, O0BEM KyOa,
NPSAMOYTOJILHOTO MapajuleNienuIiea, MUPaMUIbl, MPU3MBL, LUIMHAPA,
KOHyca, Iapa, pa3BEPTKA MOBEPXHOCTH, CEUCHHs] KOHyca W IMIIMHIPA,

napajji€JIbHbIE OCHM HWJIM OCHOBAHWIO, CCUCHUC MIapa, IIJIIOCKOCTD,




Kacaromasicss cdepbl, LIWIMHIPA, KOHyCa, YMEHHE CTPOUTbh CEeueHHUe
MHOTOTpaHHHKA, W300pa’kaTh MHOTOTPAHHUKH, (PUTYPHI M MOBEPXHOCTHU
BpalICHUs, UX CEUYEHHUs, B TOM YHCIIE C ITOMOILIBIO AJIEKTPOHHBIX CPEICTB;
YMEHHUE IMPHUMEHATh CBOMCTBA I€OMETPUYECKHX (DUTYp, CAMOCTOSTEIHHO
dbopMyIIMpOBaTh ONpeAeNeHUsI U3y4yaeMbIX (UTYp, BBIIBUTaTh TUIOTE3HI O
CBOWCTBaX M TMpPH3HAKAX TI'EOMETPUYECKUX (UTyp, OOOCHOBHIBATH HIIH
OmpoBepraTh HX; YyMEHHE NPOBOAUTH Kiaccuukauuioo Guryp Imo
pPa3NIMYHBIM TPU3HAKaM, BBIIOJIHATh HEOOXOIMMBbIE JIOTIOJIHUTEILHBIC

IMOCTPOCHUA
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YMeHue onepupoBaTh MOHATHSAMH. JBHXKEHHE B  IIPOCTPAHCTBE,
NapajuIeNbHBIA MEPEHOC, CUMMETPHSI Ha TUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue Moa00Ms, TOAO00HBIE GUTYPBI, YMEHHUE
pacro3HaBaTh paBHBIC U TOJNO0HBIC (DUTYPBI, B TOM 4HCIE B MPHUPOJE,
UCKYCCTBE, apXUTEKTYpE; MCIIOJIb30BaTh T€OMETPHUCCKUE OTHOILICHUS TIPU
peLICHUH 3aJa4; HAXOJUTh T'COMETPHYCCKHE BeIMUYWHBI (JUIMHA, YIOJI,
II0MIa/1h, 00BEM) MPH PEIICHUH 337a4 U3 JPYTHX YYeOHBIX MPEIMETOB U
U3 peajbHOW JKWU3HM; YMEHHE BBIYHUCIATH T'COMETPHUYSCKHUE BEIIMIMHBI
(mmuna, yroj, mwiomagb, O0BEM, IUIONIAh MOBEPXHOCTH), HCIOJIb3YS
W3YYCHHBIE (OPMYJBI MU METOIBI, B TOM YHUCIE. IUIOMAJb MOBEPXHOCTH
MUpaMUbl, TPU3MBI, KOHYCa, HWIMHIpA, MJoans cdepsl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO  TIApaJUICNIeNIUIIeIa, TUPAMUJIbBI, TPU3MBI, [THIHHJIPA,

KOHYCa, 11apa, yMCHME HaX0AUTh OTHOILICHUE 00BEMOB HOI[O6HBIX (bHryp

12
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YMmeHue OIICpUPOBATH IOHATHAMHU. NPAMOYTOJbHAs CHUCTEMA KOOPAUHAT,
BCKTOpP, KOOPpAWHATBI TOYKH, KOOPAHWHATBI BCKTOpA, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHUCIO, PA3JIOKCHUC BCKTOpa II0 6a3ncy,
CKaJILIpHOC IMPOMU3BCACHUC, BCKTOPHOC IIPOMU3BCACHUC, YIoll MCKIY
BEKTOpaMM,; YMCHHE HCIIOJIb30BaTh BeKTopHHfI u KOOp,I[I/IHaTHI:Jﬁ METOA
JJId pCHICHUA TCOMETPHUYCCKUX 3adad U 3a/la4 ApYyTUx y‘Ie6HI>IX npeaMEToOB
YMenue BBI6I/IpaTL HOI[XOI[SIH_[I/II\/'I METOM JJIsl peIICHUs 3aJla4d, IIOHUMAaHUC
SHAYUMOCTH MATEMATUKH B HU3YUCHUH TPUPOJHBIX U O6I]_[eCTBeHHI)IX
nponeccoB u HBJ'ICHI/II\/'I; YMCHHUC pacClio3HaBaThb IPOSABJICHUC 3aKOHOB
MaTE€MAaTUKH B UCKYCCTBE, YMCHHUEC MPUBOJUTH IMPUMEPBI MAaTEMATHUICCKUX

OTKPBITUMA POCCUICKON U MUPOBOM MAaTeMAaTUYE€CKOU HAYKH



IIEPEYEHD 2JIEMEHTOB COIEPKAHUS, IIPOBEPAEMBIX HA EI'D

IHO MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT coAepPKAHUA
1 UYucna v BEIYUCICHHS

11 Hatypanbshble u nenbie yncna. [Ipu3sHaky JeTMMOCTH LENbIX YHCET

12 Panmonanbupie  yucna. OOBIKHOBEHHBIE W JIECATHYHBIE JApPOOH, MPOIECHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmernueckuii KOpeHb HATypalbHOW cTerneHu. JleWcTBUS ¢ apupMeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETICHU

14 Crenenb ¢ 1enbIM NoKaszareneM. CTeneHs ¢ palmoHaIbHBIM NoKa3areneM. CBoiicTBa
' CTETICHH

15 CuHyc, KOCHMHYC W TaHT€HC 4YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHTeHC YMCIIOBOTO apryMEeHTa

1.6 Jlorapudwm yucna. JlecaTuynbie U HaATYpalbHbIE JOrapu(MbI

JlelicTBuTenpHble 4HCIa. ApH(METHYECKHE ONEpalur C JICHCTBUTEIbHBIMU
17 ypcnamu. [IpuOnvkE€HHbIC BBIYHUCIICHHS, TPABUIIA OKPYTIICHHS, IPUKHU/KA U OLIEHKA
pe3yJibTaTa BBIYMCICHUN

1.8 [IpeobpazoBanne BeIpaKEHHIA

1.9 KowmmnekcHsie yncna
2 VpaBHEHUs ¥ HEPABEHCTBA

2.1 Llesbie U IPOOHO-pAHOHAIBHBIE YPaBHEHUSI

2.2 WppannonanbHble ypaBHEHUS

2.3 TpuroHomeTpuieckue ypaBHEHHS

2.4 [Toka3zarenbHble U JOrapupMUUECKUE YPaBHEHHS

2.5 Llenbie u 1poOHO-paIOHAIbHBIE HEPAaBEHCTBA

2.6 HppaunoHainbHble HEpaBEHCTBA

2.7 [Toxa3zaTenbHble U JOrapuPMHUUECKUE HEPABEHCTBA

2.8 TpuronomeTrpuieckue HepaBEHCTBA

2.9 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHHI M HEPABEHCTB

210  VYpaBHeHUs, HEPABEHCTBA M CUCTEMBI C TIApAMETPAMHE

2.11 Marpuia cucTeMsl JINHEMHBIX ypaBHEHUN. ONpeIeanTeNb MATPULIBI
3 OyHKIMH U TpaduKH



Oynkuus, cnocoObl 3ananus ¢yHkuuu. ['paduk dysxmumn. B3zaumao oOpartHbie

3 ¢yukunu. Yétheie n HeuéTHble pyHkuuu. [lepuoanueckue GpyHKIuH
OO6nactp ompeneneHuss W MHOXKECTBO 3HaueHMi ¢yHkumu. Hymmu dysaximm.
32 [IpoMexXyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIHH.
' Maxkcumymbl 1 MuHUMYMBI (QyHKUuu. HauGomnbinee M HauMeHblIee 3HAYCHHE
(GYHKLNHU Ha IPOMEXYTKE
33 CrenenHass (QyHKLIMA C HaTypaJbHbIM M LeJbIM Ioka3zateneM. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHs N-0ii CTETIEHU
3.4 Tpuronomerpuieckue GyHKIUH, UX CBOHCTBA U Tpa(uKH
3.5 [oka3zaTtenpHast u norapudmuyeckast QyHKIIHH, UX CBOUCTBA U TpaduKu
36 Touku paspeiBa. AcumnToTel rpaduxoB ¢Qyakomii. CpoiictBa  (QyHKIHI,
' HETIPEPBIBHBIX HA OTPE3Ke
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUS TTOCIIEIOBATEIHPHOCTEH
3.8 Apudmerndeckas 1 reoMmeTpuieckas nporpeccuu. opmysia CI0KHBIX IPOIIEHTOB
4 Havana MmaTematnieckoro anammsa
4.1 [TpousBonnas ¢pyukiuu. [IpousBoaHbIE S71eMEHTAPHBIX (PYHKIIHIA
[IpumeHeHne MPOM3BOAHON K HCCiIENOBaHUIO (YHKIMA Ha MOHOTOHHOCTh U
4.2 sKkcTpeMyMbl. HaxoxneHne HauOoNbLIIero ¥ HaUMEHbLIEro 3HaueHus! QyHKIMM Ha
OTpe3Ke
4.3 [TepBooOpasnas. Murerpan
5 MHokecTBa U JIOTHKA
5.1 MHOXeCTBO, orepaluy HaJ MHOKecTBamMu. J(uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U CTaTUCTUKA
6.1 OmmcarenbHas CTATHCTHKA
6.2 BepostHoCTh
6.3 KomOunaTtopuka
7 Teometpust
7.1 @Durypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopaunaTs! 1 BEKTOPBI



YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YHEHUKA
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