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HOACHUTEJIBHASA 3AIINCKA

VY4eOHbIil kypc «Anrebpa U Hayalla MaTeMaTUYECKOTO aHAIM3ay SIBJISETCS OJHUM
U3 Haubosiee 3HaYUMBIX B MPOrpPAMME CPEIHEro oOLIero oOpa3OBaHUsS, MOCKOJIBKY, C
OJIHOM CTOPOHBI, OH OOEecCHe4YMBaeT HMHCTPYMEHTAJIbHYIO 0a3y [Uisi HM3y4eHUs BCEX
€CTECTBEHHO-HAyUHbIX KypCOB, a C JpPYroid CTOPOHBI, (OPMHUPYET JIOTHYECKOE MU
abcTpakTHOE MBIIUICHHE OOy4YaloluXxcsi Ha YpOBHE, HEOOXOIUMOM JJisi OCBOCHHS
MH(OPMATHUKH, OOIIECTBO3HAHUS, HMCTOPHUM, CIOBECHOCTH M JPYrux IJUCHUIUIMH. B
paMKax JaHHOTO y4yeOHOro Kypca o0ydaroluecs OBJIAJeBAIOT YHHUBEPCAIbHBIM S3BIKOM
COBPEMEHHON HayKH, KOTopas (QOpMyIHUpYyeT CBOM JOCTH)KCHHS B MaTeMaTHYeCKON
dbopme.

VY4eOHbIil Kypc ayireOpbl 1 Hayall MaTEMaTHYECKOT0 aHaIN3a 3aKJIaJbIBAeT OCHOBY
JUIsL YCHEIIHOT'O OBJAJE€HHUA 3aKOHaMH (U3MKH, XUMUHU, OHOJIOrHMH, TOHUMAaHUs
OCHOBHBIX TEHJICHIIMH pa3BUTHUA SKOHOMUKH M OOIIECTBEHHOW >KWU3HM, IO3BOJSET
OPUEHTUPOBATHCS B COBPEMEHHBIX ITU(DPOBBIX U KOMIIBIOTEPHBIX TEXHOJOTHIX, YBEPEHHO
UCIIOJIb30BaTh UX I JallbHEHIero oOpa3oBaHMs W B MOBCEIHEBHOW kU3HU. B TO ke
BpeMs OBJIaJicHUE a0CTPAaKTHBIMH M JIOTHYECKH CTPOTUMH KOHCTPYKIUSIMU anreOpbl U
MaTeMaTHYEeCKOTO  aHajli3a  pa3BUBAaeT YMEHHE  HAXOJIUTh  3aKOHOMEPHOCTH,
000CHOBBIBaTh HCTUHHOCTb, JOKAa3bIBaTh YTBEPXKICHUS C TIOMOINBI0 HHAYKIUU U
paccyxaarb  JENYKTUBHO,  HCIIOJIb30BaTh  0000mIeHWE U KOHKPETH3AIHIO,
abcTparupoBaHue U AaHAJIOTHIO, POPMUPYET KPEaTUBHOE U KPUTHUECKOE MBIILIICHUE.

B xone uzydyenus yueOHoro Kypca «Anredbpa u Hadyajia MaTEMaTHYECKOTO aHATTN3a»
oOyJaromuecs Noay4atoT HOBBIM OMNBIT PEHICHUS MPUKIAIHBIX 337a4, CAMOCTOSTEILHOTO
MIOCTPOEHUSI MAaTeMaTHYECKUX MOJIeJIe  peallbHbIX CUTyallUid, WHTEpIpeTauuu
IIOJIyYEHHBIX PELICHHM, 3HAKOMSATCS C IPUMEpPaMU MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B
MpUPOJIE, HAYKE U UCKYCCTBE, C BBIJAIOIIMMUCS MAaTEMAaTHUYECKUMU OTKPBITHSIMU U UX
aBTOpaMH.

VY4eOHbIII Kypc 007agaeT 3HAYUTENBHBIM BOCIUTATEIBHBIM TOTEHIIAAJIOM,
KOTOpBIM  peanu3yercs Kak d4epe3  ydeOHbI  Marepuall, CIOCOOCTBYIOLIUMN
(GbOpMUPOBAaHUIO HAYYHOTO MHUPOBO33PEHHS, TaK U Uepe3 cHenupuky ydeOHOi
JICSITEIbHOCTH, TpeOyroieit MPOAOJKUTETBHON KOHLEHTpalUUu BHUMAaHMSI,
CaMOCTOSITEIIbHOCTH, AaKKYPAaTHOCTH U OTBETCTBEHHOCTH 3a MOJIYYEHHBIN PE3YJIbTAaT.

B ocHoBe Meromuku oOydeHusi anreOpe M HayajlaM MaTeMaTHYECKOro aHaiu3a
JICKUT JESTEIBHOCTHBIN MPUHITUT OO0 yUEHUSI.

B crtpyktype yueGHOro kypca «Anreépa M Hauyajga MaTeMaTUYECKOTO AHAIU3A»
BBIJICJICHBI CIEAYIOLINE COAEPKATEIbHO-METOANYECKUE JIMHUU: «HHCIIa U BEIYUCIICHUSY,
«DyHkuun U rpaduxu», «YpaBHEHHMs M HepaBeHCTBa», «Hawama maremarmyeckoro
aHanu3a», «MHOXKeCTBa M JIOTHKa». Bce OCHOBHBIE COJIEPKATEIBHO-METOIUUECKUE
JMHUM U3Yy4YalOTCsl Ha MPOTSKEHUHM JABYX JIET OOydeHHUs Ha YPOBHE CpeaHero oOuiero
00pa3oBaHusi, €CTECTBEHHO JAOMOJHSS JIPYr JIpyra U MOCTENEHHO HACHIIIAsICh HOBBIMU
TeMaMu U pasnenamu. J[aHHbIH ydeOHBIM KypcC SIBISIETCSI MHTETPaTHUBHBIM, MOCKOJIBKY
oOBeuHsET B cebe co/epKaHne HECKOIbKUX MaTeMaTHYECKUX IUCIUIUIMH, TAKUX KaK
anredpa, TPUrOHOMETPHS, MATEMATHUYECKUN aHAJIN3, TEOPUS] MHOKECTB, MaTeMaTUYECKast
noruka u apyrue. ITo mMepe Toro kak oOyuwarolniuecs OBlafeBalOT Bc€ Ooliee MIUPOKUM



MaTEeMaTUYECKHM  ammapaTtoM, y  HHX  TOCJENOBaTeNbHO  (OPMHpYETCS H
COBEPIIEHCTBYETCSI YMEHUE CTPOWTh MAaTEMaTHYECKYI0 MOJIENbh PEANbHOW CHUTYaIluH,
NPUMEHATh 3HAHUS, TOJYYCHHBIE TPU HW3YYEHUH YUYEOHOTO Kypca, UIsl pelIeHHUs
CaMOCTOSITETPHO  CHOPMYJIIMPOBAHHOW  MaTeMaTHYeCKOW  3ajadd, a  3aTeM
UHTEPIPETUPOBATH CBOW OTBET.

CopepxaTellbHO-MEeTOIMYeCKass JIMHUSA «Yuciaa W BBEIYHCICHUS» 3aBEpIIacT
(dbopMHpOBaHKE HABBIKOB MCIIOJIB30BAHUS JCHCTBUTEIBHBIX YHCEI, KOTOPOE OBIJIO HAYaTO
Ha YpOBHE OCHOBHOTO 0011ero oopazoanusi. Ha ypoBHe cpeanero o0iiero oopa3oBanus
0coboe BHMMaHHWE yaenseTcsl (OpMHUPOBAHUIO HABBIKOB DPAIMOHAIBHBIX BBIYHACICHUH,
BKITIOYAIOIINX B C€OS MCIIOJIb30BaHUE PA3IMYHBIX (POPM 3aIUCH YUCIIA, YMCHUE JENIaTh
MPUKUIKY, BBITIOTHATH MPUOIMKEHHBIC BRIYUCIICHUS, OIICHUBATH YMCIIOBBIC BRIPAKCHUS,
paboTath ¢ MaTeMaTUYeCKMMH KOHCTAHTAMHU. 3HAKOMBIE OOYYarOIIMMCS MHOXECTBA
HATypaIbHBIX, IEIBIX, PAIMOHATBHBIX W JCHCTBUTEIBHBIX YHUCEN JOIOJHSIOTCS
MHOXXECTBOM KOMITJICKCHBIX YHCEN. B KaXJI0M M3 3THX MHOXXECTB pPacCMaTpPUBAIOTCS
CBOWMCTBEHHBIE €My crenu(puiecKkrue 3aJadydl | ONepaluu: JAeJieHHe Haledo,
ONEPUPOBAHME OCTATKAMHU HA MHOXECTBE IICJIBIX YHUCEN, OCOOBbIe CBOWCTBA
paIOHATBFHBIX W HMPPAIMOHATBHBIX YHCEN, apu(PMETHUECKHE OIepaluu, a TaKKe
U3BJICUCHUE KOPHS HATypaJbHOW CTENEHM HAa MHOXKECTBE KOMIUICKCHBIX YHCEIL.
bnaromapst mociienoBaTeIbHOMY —PACIIMPEHHUI0 Kpyra HCIONB3YyeMBIX YHCENT U
3HAaKOMCTBY C BO3MOXKHOCTSMH WX TPHUMEHEHHUS I PEIICHHUS Pa3IUYHBIX 3a7ad
dbopMupyeTcs TPEACTABICHHE O CIUHCTBE MaTEeMaTHKA KaK HAyKH U €€ pOolH B
TIOCTPOCHUM MOJEICH peaJbHOTO MHpa, IMUPOKO UCIONB3YIOTCS 0000IIeHHEe U
KOHKPETHU3aIIH.

Jlunus «YpaBHEHUS U HEPABEHCTBAY PEATH3YeTCs Ha MPOTSHKEHUU BCETO 00yUeHus
Ha YpOBHE CpeaHero o0mero oOpa3oBaHHs, MOCKOIBKY B KakaoM pasaene [Iporpammsr
NPEyCMOTPEHO pEIICHHE COOTBETCTBYIOIIUX 3a7ad. B pesyibrare oOydarommecs
OBJIAJICBAIOT PA3JIMYHBIMA METOJAMHU PCIICHUS PAlUOHAIBHBIX, HPPAIMOHATBHBIX,
MOKA3aTeIbHBIX, JOTAPUPMUIECKUX U TPUTOHOMETPUUYECKUX YPAaBHEHHI, HEPABEHCTB U
CHUCTEM, a TaKXKe 3ajad, cojaepkamux mapameTpbl. [lodydeHHBIE yMEHHSI HIUPOKO
UCTIOJNIb3YIOTCS TIPU UCCIIEIOBAaHUU (DYHKIIMI C MOMOIIBIO TTPOU3BOJIHOM, IPU PEIICHUU
NPHUKIAIHBIX 3a7a4 W 3aJa4 Ha HAXO0XJICHHEC HAWOOJBIIMX W HAUMEHBIIUX 3HAYCHUI
dbynkiuu. JlaHHas conepikarenbHas JHHHS BKIOYaeT B cebs Takxke (opMUpOBaHHE
YMEHHUI BBITIOJMHATH pacuyérbl 1o ¢opMyinaMm, MpeoOpa3oBaHUs PpalMOHAIBHBIX,
UPpAlMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAKEHUH, a TakkKe BBIPAKEHUH,
CONepKaIlUX CTermeHn W Jjorapudmel. brmaromaps u3ydeHHI0 anreOpandecKoro
MaTepuaia MPOUCXOJUT JalbHEWIIee pa3BUTHE AITOPUTMHUYECKOTO M aOCTPAKTHOTO
MBIIIICHUS 00yJaromuxcs, GOpMUPYIOTCS HABBIKH JCTYKTUBHBIX PACCYKICHHUM, paOOTHI
C CHMBOJBHBIMH (hOpMaMH, TPECTABICHHUS 3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BUIE
paBEHCTB W HepaBeHCTB. AnreOpa mnpemiaraeT 3¢G(EKTHBHBIC HWHCTPYMEHTHI IS
pEIIeHUs MPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3a]1a4, HATJISAHO IEMOHCTPUPYET CBOU
BO3MOYXHOCTH KaK SI3bIKa HAyKH.

ConmepxatenbHO-MeToquueckass JmHUA  «DyHKnMM W rpaduKkM»  TECHO
MEPeIUIeTaeTCsl ¢ IPYTUMH JIMHUSMU y4e0HOTO Kypca, IMOCKOJIBKY B KaKOM-TO CMBICIIE
3aMa€T  TOCTEeNOBATENIbHOCTh  HM3y4YeHHs] ~ MaTepuana. V3yueHWe  CTEIeHHOM,



MOKa3aTeIbHOM, JTIOTapU(PMUIECKOH W TPUTOHOMETPUYECKUX (DYHKIUH, MX CBOWCTB U
rpadukoB, UCHONBb30BaHWe GYHKIUNA I pENIeHHus 3a7ad U3 JIPYTuX  y4eOHBIX
MPEIMETOB U PEAIbHOM KU3HU TECHO CBSI3aHO KaK C MAaTEMaTUYECKUM aHAJIU30M, TaK U C
pelieHueM YypaBHEHHN M HepaBeHCTB. [lpu 3ToM OonblIoe BHUMaHUE YIEISETCS
GbOpMHUPOBAHUIO YMEHHUS BBIpAXKATh (HOPMYJIAaMH 3aBUCHUMOCTH MEXAY pPa3IuIHBIMH
BEIIMYMHAMHU, KCCIIEIOBATh MOJIydYeHHbIE (DYHKIUHU, CTpOUTh uUx rpaduxku. Marepuan
ATOM COJEepKATEILHOM JIMHUM HAIIEJICH HA pa3BUTHE YMEHUH M HABBIKOB, TTO3BOJISIIOIIMX
BBIpaXaTh 3aBUCHUMOCTH MEX]Y BEIMYMHAMHU B Pa3IU4YHON (PopMe: aHaTUTUUYECKOH,
rpadudeckoit U ciaoBecHOW. Ero m3yueHne cmocoOCTBYET Pa3BUTHIO aTOPUTMHUUECKOTO
MBIIJICHHSI, CTIOCOOHOCTH K 000O0IIEHHIO M KOHKPETHU3AI[UH, UCIIOJIb30BAaHUIO aHAJIOTHH.

ConepxarenbHass suHHS «Hadama MaremMaTH4ecKOro aHalu3ay IO3BOJISET
CYIIECTBEHHO paCIIUPUTh KPYr Kak MaTeMaTHYeCKMX, TaK M MPUKIATHBIX 3a/ad,
JIOCTYTHBIX O0YyYarolMMCs, TaK KaK y HUX MOSBIAETCS BO3MOXHOCTh CTPOUTH rpaduKu
CJIOKHBIX (PYHKIIUH, OTIPENCATh UX HAWOOJBIINE W HAUMEHBIINE 3HAYEHUS, BHIYUCIIATH
wionaau GUryp u oObEMBI Tell, HAXOJUTh CKOPOCTH M YCKOpPEHHUs npolieccoB. JlaHHas
cojiep)KaTeIbHas JJUHUS OTKPHIBAET HOBBIE BO3MOXXHOCTH IMOCTPOCHHUSI MaTEMaTHYECKHUX
MOJICNIE peajbHBIX CUTyalldid, TIO3BOJSICT HAXOJIWTh HaWJIydlllee pEIIeHHEe B
MPUKIAJAHBIX, B TOM YHCJE COLMAIbHO-PKOHOMUYECKHUX, 3aJadyaXx. 3HAKOMCTBO C
OCHOBAaMH MAaTEMaTHYECKOTO aHalih3a CIOCOOCTBYET pa3BUTHIO  aOCTPAKTHOTO,
(bOpMaTbHO-TIOTHYECKOTO W KPEaTUBHOTO  MBINIICHUS, (OPMHUPOBAHUIO  yYMEHHI
pacro3HaBaTh MPOSIBJICHUS 3aKOHOB MaTeMAaTHKA B HayKe, TEXHHUKE W HCKYCCTBE.
OO6yuaronuecsi y3HAIOT O BBIJAIOIIUXCS pe3yjbTaTaX, MOJYUYEHHBIX B XOJE pPa3BUTHUS
MaTeMaTHKU KaK HayKH, U 00 UX aBTOpax.

CopepxaTenbHO-MeToIMYecKas: TuHUST «MHOXKeCTBa M JIOTHKa» BKIIIOYAeT B ce0s
AJIEMEHTHl TEOPUU MHOKECTB M MAaTEMAaTHUYECKOHN JIOTHMKU. TeopeTHKO-MHOKECTBEHHbIC
MPEJCTAaBICHUs TPOHU3BIBAIOT BECh KypC IIKOJIBHOM MAaTEeMaTHMKU M MpeajiararoT
Han0oJyiee YHUBEpCATbHBIN S3bIK, OOBENUHSIONIMNA BCE pa3feibl MaTeMaTHKu U €€
MPUJIOKEHUM, OHU CBA3BIBAIOT Pa3HbIE MATEMAaTUUYECKUE NUCLUIUIMHBL U UX MPUIOKEHUS
B enuHoe Ienoe. [loaToMy BaXHO JaTh BO3MOXKHOCTh OOydYaromemycs MOHUMAaTh
TEOPETUKO-MHO>KECTBEHHBIN SI3bIK COBPEMEHHOW MaTeMaTUKH U HCIIOJIb30BaTh €ro s
BBIpDOXXCHUSI CBOMX MBICIEH. J[pyruM Ba)KHBIM MPU3HAKOM MaTEMAaTUKH KaK HAayKu
cleayeT TMpU3HATh CBOWCTBEHHYIO €M CTpPOrocTh OOOCHOBAaHHMM U  CJEAOBaHUE
ONpeAeIEHHBIM MpPaBUJIaM TMOCTPOCHUSI JIOKA3aTENbCTB. 3HAKOMCTBO C 3JIEMEHTaMHU
MaTEMaTHYEeCKOW  JIOTUKA  CIOCOOCTBYET  Pa3BUTHIO  JIOTMUECKOTO  MBINIJICHUS
00ydJaromuxcs, MO3BOJAET UM CTPOUTH CBOM PACCYXICHUS HAa OCHOBE JIOTMUECKUX
npaBmI, GOPMHUPYET HABBIKK KPUTHUECKOTO MBIIIIJICHUS.

B ydueOHOM Kypce «Anrebpa u Havyalla MaTeMaTHYECKOTO aHAIN3a» MPUCYTCTBYIOT
OCHOBBI MaTEMaTHYECKOTO MOJICTUPOBAHUS, KOTOPhIE MPHU3BAHBI CIOCOOCTBOBAThH
(GOpMHUPOBAHUIO HABBIKOB TIOCTPOEHHUS MOJENICH pPEalbHBIX CUTYallUid, HWCCIIECIOBAHMS
ATUX MOJENEe C TOMOULIbI0 afmapara ajiredpbl M MaTeMaTH4eCKOTO aHalln3a,
WHTEpIpETAIlUU TOJIYyUYCHHBIX PE3ylbTaTOB. Takue 3aJaHusl BIUICTCHBI B KaXKIbIA W3
pa3neNoB MpOrpaMMbl, TOCKOJIBKY BeCh Marepuan Y4eOHOro Kypca IIUPOKO
UCIIONB3YETCs JUIsl  pEeLICHUs] TPUKIAAHBIX 3amad. [lpu  pemieHun  pealibHBIX
MPaKTUYECKUX 3a/Jaud oOydaronuecs pa3BUBAIOT HAOIIOAaTEIbHOCTh, YMEHHE HAaXOAHUTh



3aKOHOMEpPHOCTH, a0CTparupoBaThCs, HUCIOIB30BaTh aHAJNOTHIO, 0000maTh W
KOHKPETU3UPOBaTh Tpodsiemy. JlesTenbHOCTh 10 (DOPMHUPOBAHUIO HABBIKOB PEIICHUS
NPUKIAJIHBIX 3a/lad OpPTaHu3yeTcs B TpOIecce M3YYCHHS BCEX TeM Y4eOHOro Kypca
«Anre0Opa 1 Hayala MaTeMaTUYECKOTO aHAIIA3ay.

Ha wm3ydenue yueOHOro Kypca «AnreOpa M Hadajsa MaTeMaTHYECKOTO aHAJIA3a»
otBoamTcs 272 daca: B 10 kimacce — 136 gacoB (4 yaca B Henenmo), B 11 kmacce — 136
JacoB (4 yaca B HEJENIO).



COJAEPKAHUE OBYYEHUA
10 KUJIACC

Yuciia 1 BBIYUCICHUSA

Pannonaneupie uncina. OOBIKHOBEHHBIE U JIECATUYHBIC JpOOH, MPOILIECHTHI,
OeckoHeuHble nepuoanueckue apodu. Ilpumenenne apoOeit U MPOLEHTOB ISl pEIIEHUsS
IIPUKJIAHBIX 33144 U3 PA3JIMYHBIX OTPACIEH 3HAHUHN U PEAIbHON KU3HHU.

JeiictBuTenbHble  4yncna.  PanuMoHanbHBIE M MppAalMOHAIBHBIE  YHCIIA.
Apudpmernyeckue onepanuu ¢ ACUCTBUTEIbHBIMU YHCIaMUA. Moayib JEHCTBUTENBHOIO
yucia 1 ero cBoiictsa. [IpubmkéHHble BEIUMCICHHUS, TPABUIIA OKPYIJICHUS, IPUKUIKA U
OLICHKA PE3YJIbTaTa BHIYMCIICHHI.

Crenenp ¢ nensiM nokasareneMm. bunom Herorona. Mcnonp3oBaHne moaxonsuieil
(GopMBbI 3amUCH JIEUCTBUTEIBHBIX YMCEN /I PELIEHUS NPAKTUYECKUX 3a7ad U
IIPEICTABICHUS JAHHBIX.

Apudpmernyeckuii KOpeHb HaTypaJbHOM CTETIEHU U €ro CBOMCTBA.

CreneHp C palMOHAIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JIICUCTBUTEIILHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa sorapudma. JleciTUuHblE M HATypaibHbIE
J0rapuQMBblI.

CuHyCc, KOCHHYC, TaHI€HC, KOTAHI€HC YHCIOBOIO apryMeHTa. ApKCHHYC,
ApPKKOCHHYC U apKTAHT€HC YHCIOBOTO apTyMEHTA.

YpaBHEHUS M HEPABEHCTBA

ToxnecTBa M TOXKIECTBEHHbIE MPEOOpa3OBaHUs. Y paBHEHUE, KOPEHb ypaBHEHUS.
PaBHOCMIIBHBIE ypaBHEHUSI U  ypaBHEHMsA-cieACTBUA. HepaBeHcTBO, pelieHue
HEPaBEHCTBA.

OCHOBHBIE METOJbl pEIICHUS LEIbIX W JIPOOHO-PALMOHATBHBIX ypaBHEHUH U
HEpaBEHCTB. MHOIOUYJIEHBI OT OJJHOM MEpEMEHHON. /[eneHne MHOTOWwIeHa Ha MHOTOUYJIEH
c ocratkoM. Teopema besy. MHorounens! ¢ nensiMu ko3 duruentamu. Teopema Buera.

[TpeoGpa3oBaHus YUCTOBBIX BhIPAXKEHUH, COAEPKALINX CTENIEHU U KOPHHU.

HppaunonanbHble ypaBHEHUs. OCHOBHBIE METOJbl PELIEHUS HPPalMOHAIbHBIX
YPaBHEHHUU.

[ToxazarenpHple ypaBHEHUs. (OCHOBHBIE METOJbl PpEUIEHUS IOKAa3aTEIbHBIX
YPaBHEHHUH.

[TpeoGpaszoBaHue BoIpaKeHH, CoepKaIIUX JIOrapu(MBbI.

Jlorapupmuueckue ypaBHeHHs. OCHOBHBIE METOJbI PELICHHS JOrapupMUUYECKUX
YPaBHEHHUU.

OcHOBHbIE TPUTOHOMETPUUYECKHUE (bopMyIbL. [Ipeo6pazoBanue
TPUTOHOMETPUYECKHUX BbIpaXKEHUN. PellieHne TpUroHoOMeTpuYECKUX ypaBHEHUM.

Pemenne cucreM JMHEHHBIX YypaBHEHMM. Marpuna CUCTEMBI JIMHEHWHBIX
ypaBHeHuW. OmnpenenuTenb MaTpulbl 2X2, €ero TeOMETPUYECKHl CMBICH W CBOMCTBA,
BBIYMCIICHUE €r0 3HA4YCHMs, IIPUMEHEHHE OIPEACIUTENs Ul PELIECHUs CHUCTEMBbI
JIMHEVMHBIX YpaBHECHUHU. PelieHue NpUKIAaIHbIX 337a4 C MOMOIIBI) CUCTEMBI JTUHEHMHBIX
ypaBHeHud. MccnenoBaHue IIOCTPOGHHOM MOJENIM € I[IOMOLIBIO  MaTpull U
OITPEICIIUTENCH.



[locTpoeHne MaTeMaTUYECKUX MOJEJIEH peaJbHONM CHUTyallud C T[OMOIIBIO
YPaBHEHHM M HEpaBeHCTB. lIpuMeHeHHMe ypaBHEHMH M HEPABEHCTB K PELICHUIO
MaTeMaTHYECKHUX 3a/1ay ¥ 33/1a4 U3 pa3jINdHbIX 00JlacTell HAayK! U pealbHON KU3HU.

DOyHKUHMU U TPaPuKH

OyHKIMA, CcmocoObl 3amaHus  (QyHKIWU. B3aumHO oOpaTHBIE  (YHKIIHH.
Komnosunus ¢ynkuuid. I'paduk pyHKnuu. DieMeHTapHble IpeoOpa3oBaHus rpauKoB
GyHKIHA.

OO6unacte ompezaeneHus W MHOXECTBO 3HaueHUd ¢yHkuuu. Hymu Qyskumm.
[IpomexxyTku 3HaKomocTosHCTBa. Y€THble M HeuéTHble GyHKUMH. [lepumomnueckue
dbynkuun. [IpoMexxyTK MOHOTOHHOCTH PYHKIUU. MaKCUMYyMbl U MUHUMYMBI () YHKIIHH.
HauGonbiiee u HauMeHblee 3Ha4eHHs] GYHKIIUU Ha IIPOMEXKYTKE.

Jlunelinas, kBaApaTuuHass U JAPOOHO-TMHEWHAs (PYHKUUHU. DIEMEHTApHOE
HCCJIEIOBAaHUE U MIOCTPOCHUE UX IPaPUKOB.

Crenennass ¢yHKUMS C HaTypaJlbHbIM W IIeJbIM TOKa3aTeneM. EE cBoiicTBa u
rpaduk. CBoiicTBa U rpaduk KOpHS N-0¥ cTeneHu Kak (QYHKIUU OOpaTHOW CTETEeHH C
HaTypaJIbHBIM [TOKA3aTEIIEM.

[TokazarenpHast W Jorapudmuueckas GYHKIWHA, WX CBOWCTBA M TrpaduKu.
Hcnonb3oBanue rpa@ukoB GyHKIUHN A PEIICHNUS YPaBHEHH.

TpuronoMmerpudeckasi OKpYKHOCTb, ONPEEICHIE TPUTOHOMETPUUECKUX (YHKITUH
YUCJIOBOT'0O apryMEHTA.

OyHKIMOHAJIBHBIE 3aBUCUMOCTH B pEaNbHBIX Mpolieccax u siBneHusx. ['paduxu
peanbHbIX 3aBUCUMOCTEH.

Hayana maTtemaTu4eckoro aHajaimusa

ITocnemoBaTeIbHOCTH, CHOCOOBI  3aJaHUs  ITOCJIEJOBaATEILHOCTEH. MeTox
MaTeMaTH4YeCKON HWHAYKIMH. MOHOTOHHBIE W OrpPaHUYEHHBIE IIOCIIEIOBATEIbHOCTH.
HcTopusi BOBHUKHOBEHHS] MATEMaTHYECKOI0 aHAIN3a KaK aHalin3a OECKOHEYHO MaJlbIX.

Apudmernyeckass M TeOMeTpUUecKas Mporpeccuu. beckoHeuHO yObIBaroas
reomerpuueckass mnporpeccus. Cymma OeckOHEYHO YObIBaroleil TreoMeTpruuecKon
nporpeccuu. JIMHEHHBIM M 3KCIOHEHIUANbHbIA pocT. Yucno e. dopmyrna ClIOKHBIX
IIPOLICHTOB. VCcnosib30BaHKE MPOTPECCHU IS PELICHUS PEAbHBIX 3a/1ad IPUKIATHOTO
xapakrepa.

HenpepbiBHble (QyHKIMN U UX CBOMCTBA. TOUKHM pa3pbiBa. ACUMOTOTHI Ipa(uKOB
dbynakiuii. CBoiicTBa (YHKIMHA HENPEpPHIBHBIX Ha OTpe3ke. MeToa WHTEPBAJIOB IS
penieHusi HepaBeHCTB. [IpuMeHeHHe CBONCTB HENPEPHIBHBIX (YHKIUN JUIsl pelieHus
3a/1a4.

[lepBas u BTopas mpousBoAHble (QyHKuuMU. OmnpeseneHHe, TeOMETPUUYECKUN H
(bu3nueckuil CMbICI TPOU3BOIHOM. Y paBHEHUE KacaTeIbHOU K rpaduKy G yHKIUH.

[TpousBonHbie 3nemMeHTapHbIX (yHKIUN. [IponsBomHas CymMMbl, TPOU3BEACHHSI,
YaCTHOT'O U KOMIO3UIIUU QYHKIUH.

MHoxkecTBa U JIOTMKA

MHOKecTBO, Olepaly HajJ MHOXXECTBaAaMU M MX cBoicTBa. Jlmarpammsl Ditnepa—
Benna. [IpuMeHeHHE TEOPETHMKO-MHOKECTBEHHOIO amnmnapara Uil ONMCAaHUs PEaJIbHBIX
MPOLIECCOB U SIBJICHUM, IPHU PELICHUH 33/1a4 U3 JPYTHX Y4eOHBIX IPEIMETOB.

Onpenenenue, TeopeMa, CBOWCTBO MAaTeMaTHYEeCKOro OOBEKTa, CIEACTBUE,
JI0Ka3aTeNIbCTBO, PABHOCUIIBHBIC YPABHEHUS.



11 KJJACC

Yucaa v BEIYMCICHUS

Harypanbnbie u nensie yncna. [lpumeHenne npu3HaKkoB AEIMMOCTH LIENIBIX YHCET,
HanOousbiuit o0muit genutens (qanee — HOJl) n Haumensbliiiee oOliiiee KpaTHoOeE (fanee —
HOK), octatkoB o moyinto, anroputma EBkinia Ais pemieHus 3a/1a4 B 1eJIbIX YUCaX.

KommiekcHpie uncna. AnreOpanueckas U TpUTOHOMETpUueckass (OpMbI 3amucu
KOMIUIEKCHOTO uucia. Apudmernueckue omnepanu ¢ KOMIUIEKCHBIMU —YHCIIAMHU.
N300paxeHne KOMIUIEKCHBIX YMCENl Ha KOOpJAWHATHOM miuockoctu. Popmyna Myaspa.
KopHu n-o0il creneHyn nM3 KOMIUIEKCHOTO uucia. [I[puMeHeHne KOMIUJIEKCHBIX Yucen IS
penieHns (pU3NIEeCKuX U FreOMETPUUECKUX 3a/1ay.

YpaBHeHHSI M HEPABEHCTBA

CucremMa M COBOKYIHOCTh YpaBHEHUM U HEPAaBEHCTB. PaBHOCHUIIbHBIE CHCTEMBI U
CHUCTEMBI-CJIeICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OTt60p KOpHEHN TPUTOHOMETPUUYECKUX YpaBHEHUH c IIOMOILBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH. Perienre TpuroHoMeTpu4ecKux HEPaBEHCTB.

OcHOBHBIE METO/IbI PEILIEHUS TTOKA3aTENbHBIX U JIOTapUPMUIECKUX HEPABEHCTB.

OcHOBHBIE METO/IbI PEUIEHUSI UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJbl pEUIEHUS] CHCTEM U COBOKYIHOCTEH paluOHaJIbHBIX,
UppalMOHANIBHBIX, TOKA3aTEeNbHBIX U JIOTApU(PMUUECKUX YPaBHEHUI.

VYpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C TapaMETPaMHu.

[IpuMeHeHre ypaBHEHHM, CUCTEM U HEPABEHCTB K PEIICHUI0 MaTeMAaTHYECKUX
3a/a4 M 3a7a4 W3 Pa3IMYHBIX O0JacTeil HayKM M pealbHOW KU3HM, WHTEpHpeTanus
MOJIyYEHHBIX PE3YyJIbTaTOB.

DyHKIMU U TPaPuKH

['padpuk xommosunmu Qyukmmit. [‘eomerpuueckwe o00pa3bl ypaBHEHHH U
HEPABEHCTB Ha KOOPJAMHATHOMN MIIOCKOCTH.

Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TPaPUKH.

['padmueckue MeToAbl pellieHus ypaBHEHHM U HepaBeHCTB. ['paduueckue MeTosbl
peILIeHNs 3a/1a4 C TapaMeTPaMH.

Hcnonws3oBanne rpaduxoB GYHKIOUH A7  UCCIAEAOBAaHUSA  MPOIECCOB U
3aBUCUMOCTEH, KOTOpbIE BO3HUKAIOT IMPH PELICHUH 3aJad M3 JPYyrux Yy4eOHBIX
NPEeIMETOB U peaJbHOM KU3HHU.

Havaja MmaTeMaTH4ecKOro aHaJIn3a

[IpumeHeHre MPOM3BOAHONW K HCCIEAOBaHUIO (YHKIMKA HAa MOHOTOHHOCTH U
sKkcTpeMyMbl. Haxoxaenne HauOONbIIEr0O M HAUMEHbBIIErO0 3HAYEHWH HENpepbIBHON
GbyHKIIUU Ha OTpe3Ke.

[IpumeHeHre TNPOU3BOAHOW JUISI HAXOXKJEHUS  HAWIY4IIero peuieHus B
NPUKIAIHBIX 3aJa4ax, JJs ONpPEAeSIEHUs] CKOPOCTH U YCKOPEHUs NpoLEecca, 3aJaHHOTO
dbopMynoit mu rpaguKom.

[lepBooOpa3Hasi, OCHOBHOE  CBOWMCTBO  mepBooOpasHbIX.  IlepBooOpasHbie
arieMeHTapHbIX GyHKIUH. [IpaBuia HaxoXAeHHs TEPBOOOPA3HBIX.

Wurerpan. ['eomerpudeckuid CMBICI HHTETpasna. BeluucieHue onpenes€éHHOro
uHTerpana no ¢popmyne Herotona-JleiiOuuua.



[TpumeHeHre MHTErpana Ajs HaXOXIEHUS IOl IOoCKUX QUryp u o0bEMOB
r€OMETPUYECKUX TEIL.

[Ipumepsr  pemeHuit  auddepeHInanbHBIX  ypaBHEHUH.  Marematudeckoe
MOJICTTUPOBAHUE PEATBHBIX MPOIIECCOB C TIOMOIIBIO UG (EepEHITNATBHBIX YPaBHEHUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
«AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIU3A»
(YTJIYBJEHHBIA YPOBEHDb) HA YPOBHE CPEJJTHEI'O OBIIETO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxIaHCKOr0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh TPAKIAHCKOW TMO3UIIMK OOY4YaIOMIETOCSd KaK aKTHUBHOTO U
OTBETCTBEHHOTO WJICHAa POCCHMCKOTO OOIIeCTBa, MPEACTaBICHHE O MaTeMaTHYECKUX
OCHOBaX (pyHKIMOHHUPOBAHUS PA3IMUYHBIX CTPYKTYp, SIBICHUN, MPOLEAYP I'Pa’kJIaHCKOTO
obmiecTBa (BBIOOPHI, ONPOCHI U JAPYroe), YMEHHE B3aUMOJICHCTBOBATH C COIMAIbHBIMU
WHCTUTYTaMHU B COOTBETCTBHUHM C UX (PYHKIUSAMHU U HA3HAYCHUEM;

2) NaTpMOTHYECKOr0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUICKONW TpakIaHCKONW HWIECHTUYHOCTH, YBAXEHUS K
MPOIUIOMY M HACTOSIIEMY POCCHUCKOW MaTEeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHKEHUSIM POCCUMCKHX MaTEMAaTUKOB W POCCUHCKOM MaTEMAaTHYECKOW UIKOJIBI,
HCITOJIb30BaHME 3THX JOCTIKCHUH B APYTUX HayKaX, TEXHOJIOTHAX, chepax IKOHOMHUKH,

3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH POCCHIMCKOro Hapojaa, chHOpMHUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUS, JTUYECKOTO TOBEACHHS, CBS3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKECHHN HAyKH M JACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JIUYHOTO
BKJIaJIa B IOCTPOEHUE YCTOMUUBOTO OYYIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOYAsl DJCTETHKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajJad, pEUICHUH, pPACCYXICHUN, BOCTIPHHUMYHBOCTH K
MaTeMaTHYECKUM aCIeKTaM Pa3InYHbIX BUIOB HCKYCCTBA;

5) pu3nvecKkoro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHS TPHUMEHSATH MaTEMaTHUYECKHE 3HAHHUS B HHTEpecax
3JI0pOBOTO M 0Oe30macHoro olpasza KU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0pOBBIO  (3I0pOBOE MHTaHWE, COATAaHCHUPOBAHHBIM PEXUM 3aHATHH HM  OTIbIXA,
peryinspHas (u3udecKkas aKTUBHOCTB), (PU3UUeCcKoe COBEPIICHCTBOBAHHUE TMPHU 3aHATUSIX
CIIOPTUBHO-03/I0POBUTEIBLHON AESTEIbHOCTHIO;

6) TPy10BOT0 BOCTIUTAHUSA:

TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTH TPYAOIIOOMS, MHTEpEC K Pa3IUYHBIM
chepam mnpodecCHOHAIBHOM NESITENHHOCTH, CBA3AHHBIM C MaTeMaTUKOW u  eé
NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oynymield mnpodeccuun u
peanu3oBbIBaTh COOCTBEHHBIEC >KU3HEHHBIC IUIAHBI, TOTOBHOCTh M CIOCOOHOCTH K
MaTEeMaTHYeCKOMY OOpa30BaHHUIO M CaMOOOpPa30BAHHMIO HA TPOTSIKEHUU BCEH KHU3HHU,
TOTOBHOCTh K aKTMBHOMY YYacTHIO B PEIICHUU MPAKTUYECKHUX 3aJa4 MaTeMaTHYECKON
HaIPaBJICHHOCTH;

7) IKOJIOTM4€eCKOr0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTh IKOJIOTHYECKOW KYJIbTYPHI, TOHUMAHUE BIUSHUS COIMAILHO-
HPKOHOMHUYECKHUX TPOLIECCOB Ha COCTOSIHUE MPUPOJHON U COLMAIBHON Cpe/ibl, OCOZHAHUE
I00AILHOTO  XapaKTepa »HKOJIOTHYECKHX MpoOJeM, OpHEHTAlHs Ha MPUMEHEHUE
MaTeMaTHYEeCKUX 3HAHWM IS pelieHus 3a7ad B O00JIACTH OKPYXKAIOIIEH Cpelsl,



IJIAaHUPOBAHUE TMOCTYNKOB M OIIEHKH MX BO3MOKHBIX MOCIEICTBHUM UIsl OKpYKaromiei
Cpellbl;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHUSL HAYKU U OOIIECTBEHHOW MPAaKTUKH, MOHUMAHHE MAaTEeMaTUYECKOW HAYKHU Kak
cdepbl YenoBEeUECKON JesTEIbHOCTH, ITANOB €€ Pa3BUTUS U 3HAYUMOCTH IS Pa3BUTHUS
[MBWIN3AIIMY, OBJAJCHUE S3BIKOM MAaTEMAaTHKA U MaTEeMaTUYECKOW KYyJIbTYpOM Kak
CpPEeICTBOM  TIO3HaHUS  MHUpPa, TOTOBHOCTb  OCYIIECTBJISATh  NPOEKTHYIO U
HCCIIEA0BATENbCKYIO JIEATEIbHOCTh UHJIUBUAYAJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/IbHBIC YHUBEPCATbHBbIC Y4eOHbIE 1eiiCTBUA

ba3oBble Jiorn4eckue 1eiCTBHUS:

BBISIBJISITh M XapaKTEpU30BaTh CYIIECTBEHHbIE IMPU3HAKM MaTEMaTHYECKHX
00BEKTOB, TOHATHUN, OTHONICHWH MEXIYy MOHATHUSAMHU, (OPMYIHUPOBATH OMpPEACTICHUS
NOHATHUM, yCTaHaBIMBATh CYUIECTBEHHBIM MNPU3HAK KiIacCU(UKALMHU, OCHOBAHMS IS
0000111eHUsI U CpaBHEHUS, KPUTEPUU TIPOBOJAMMOIO aHAJIN3a;

BOCIPUHUMATh, (DOPMYJIUPOBATh U MPEOOPa30BbIBATH CYKJECHUSA: YTBEPAUTEIbHbIC
U OTpUIIaTeNIbHbIE, €IMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIC,

BBISIBJISITh MAaT€MAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M IMPOTHUBOPEYHS B
dakTax, TaHHBIX, HAOMIOACHHUIX U YTBEPKICHUSAX, MPEIaraTh KPUTEPHUH JIJIsl BBISIBICHUS
3aKOHOMEPHOCTEW U MPOTUBOPEUMIL;

JenaTh BBIBOJAbI C HCHOJB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX U
MHAYKTHUBHBIX YMO3AKJIIOUEHUH, YMO3aKIOUEHH 110 aHAJIOTUH;

MPOBOJIUTh CAMOCTOSITEJIBHO JI0Ka3aTelbCTBA MATEMATHUYECKUX YTBEPIKACHUI
(mpsiMble ¥ OT TPOTHBHOTO), BBICTpPAMBATh apPryMEHTAIMIO, MPUBOJIUTHL MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJCHHSI U BBIBOIBL;

BBIOMpATh COCO0 pelieHus y4eOHOU 3amauu (CpaBHHUBATh HECKOJIBKO BAapHAHTOB
penieHusi, BIOMpaTh HamboJee MOAXOMAIIUN € Y4ETOM CaMOCTOSITENIbHO BbIAEIEHHBIX
KPUTEPHUEB).

ba3oBrble ncciienoBarebCKue 1eHCTBUA:

UCIIOJIb30BAaTh  BONPOCHI Kak MCCIEJOBATEIIbCKUNA HMHCTPYMEHT IO3HAHUSA,
dbopMynupoBaTh BOMPOCHI, (PUKCUPYIOLIME MPOTUBOpPEYHE, MPOOIEMy, YCTaHABIMBATh
UCKOMOE M JaHHOE, (POPMHUPOBATH TMIIOTE3Y, apT'yMEHTUPOBAThH CBOIO MMO3UINI0, MHEHUE;

IPOBOAUTH CAMOCTOSITEIbHO CIUIAHWPOBAHHBIA 3KCIEPUMEHT, HUCCIEAOBAHHUE IO
YCTQHOBJIGHUIO OCOOCHHOCTEH MaTeMaTHYecKoro oObeKTa, SBJIEHMSA, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00BEKTaMHU, SIBICHUSIMHU, TIPOLIECCAMU;

CaMoCTOATENbHO (opMynupoBaTh O0OOOLIEHUSI ¥ BBIBOABI 1O pe3ylbTaTam
NPOBEIEHHOTO HAOJNIOCHUS, HCCIEIOBAHMs, OLIEHUBATh JOCTOBEPHOCTH IMOIYYEHHBIX
pe3yabTaToOB, BBIBOJOB U 0000IIEHNUH;

NPOrHO3MPOBAaTh BO3MOXKHOE pa3BUTHE TMpollecca, a TaKXKe BbIABUIATH
IPEIIOJIOKEHHS O €r0 PA3BUTUU B HOBBIX YCIIOBUSX.

Pabora c undopmanmeii:

BBISIBIISITH Je(UIIMTHI MHPOPMAIIUHU, TAHHBIX, HEOOXOAUMBIX JJISI OTBETa Ha BOIIPOC
U /IS pellieHus 3a/1au;



BBIOMpaTh WHGOPMAIMIO W3 HMCTOYHUKOB PA3IWYHBIX THUIIOB, AHATU3UPOBATH,
CHUCTEMAaTU3UPOBaTh M HHTEPIPETUPOBATh MH(OPMALMIO Pa3IUYHBIX BUAOB U (HOopM
IPE/ICTAaBICHUS;

CTPYKTYpHpOBaThb HHGPOpMALMIO, NPEACTaBIATh €€ B pa3IUuHbIX (Qopmax,
WUTIOCTPUPOBATH FPaPUUECKH;

OLIEHUBATh HAJA&KHOCTh HMH(OPMAIMU 10 CAMOCTOSITENIBHO C(HOPMYIHPOBAHHBIM
KPUTEPUSM.

KoMMyHUKAaTHBHBIE YHHBepCAJIbHbIEe yUeOHbIE TeHCTBHA

Oo0menue:

BOCIIPUHUMATh U (OPMYIUPOBATH CYXKIEHUS B COOTBETCTBUU C YCIOBUSIMH U
HESIMU OOIIEHUS, SICHO, TOYHO, IPAMOTHO BBIP@)KaTh CBOIO TOUYKY 3PCHHS B YCTHBIX U
MUCHhMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOAY pEHICHHS 3aJadd, KOMMEHTHPOBATH
MOJIYYCHHBIN pe3y/IbTarT;

B XoJe OOCYXIEHHsS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOH TEMBI,
poOJIeMbl, pellaeMoi 3ajavd, BBICKA3bIBAaTh MJICH, HAIICJCHHBIC Ha IOMCK PEIICHUS,
COTOCTABJIATh CBOM CYXACHHS C CYXICHHSAMH JPYIHX YyYaCTHUKOB JIMAJIOTa,
O0OHapy)KHBaTh Pa3JIMUME M CXOJCTBO IMO3MUIMH, B KOPPEKTHOU (dopMe (HOpMyIHpOBAThH
pa3HOTIIACHSsl, CBOU BO3PAXKCHHUS;

MPEJICTaBIATh PE3yJabTaThl PEIICHUS 3aJadyM, OKCICPUMEHTA, HCCIICIOBaHNUSA,
MPOEKTa, CaMOCTOSTEIIBHO BBIOMpAaTh (opMar BBICTYIUICHHS ¢ y4€TOM 3amad
Ipe3eHTAI[MH ¥ OCOOCHHOCTEH ayIUTOPHUH.

PeryasiTuBHbIe yHUBepCAJbHbIe YUeOHbIe el CTBUS

Camoopranuszanus:

COCTaBIIATh IUJIaH, AJITOPUTM pEIIEeHUs 3ajJaud, BbIOMpATh CHOCOO peIIeHUs ¢
y4ETOM UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXXHOCTEHM, apryMEHTHpPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C Y4ETOM HOBOUM MH(OpMAIUH.

CaMOKOHTPOJIb, SMOIIMOHAIbHBII HHTEJJIEKT:

BJIQJICTh HABBIKAMM ITO3HABATEIHHOM pEeIECKCHH KaK OCO3HAHHUS COBEPIIAEMbBIX
NEHUCTBUH W  MBICIUTENBHBIX TPOIECCOB, HMX pe3ylbTaTOB, BIAJETh Croco0aMu
CaMOINPOBEPKH, CAMOKOHTPOJIA IMpollecca U pe3ysbTara pElIeHHs MaTeMaTH4eCcKOou
3a/1a4u;

NpEeABUACTh, TPYIHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh TIPH PEIICHUH 3aJ]ayH,
BHOCUTh KOPPEKTHBBI B JESATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITENLCTB, JAHHBIX,
HaWJIEHHBIX OITMOOK, BBISIBIICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yjbTaTa ILETU M YCIOBUAM, OOBSCHATH NPUUHHBI
JOCTHKCHUST WJIM HEIOCTHIKEHUSI PE3YJIbTaTOB JACATEILHOCTH, HAXOAUTh OIMUOKY, 1aBaTh
OLIEHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHAA 1eITEJIbHOCTD:

MOHUMATh U MCIOJIb30BATh MPEUMYIIECTBA KOMAHHON U MHIUBHUAYaIbHON PabOThI
Npu  pelieHuH Y4eOHBIX 3a7ad, MPUHUMATh IIeJb COBMECTHOW JIeATEIbHOCTH,
IUTAHUPOBATh OPTaHM3AIMI0 COBMECTHOW pabOThI, pacmupenensiTh BHABI padoT,
JIOTOBAapUBaThCs, OOCYXAaTh Tpolecc U pe3yiabTaT paboThl, 0000maTh MHEHHS
HECKOJIBKHX JIIOJICH;



y4acTBOBAaTh B TPYyNHoBBIX ¢opmax paboTel (0OCyxkneHus, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBbD» U UHBIE), BBIIOIHITH CBOIO YacTh padOThl 1 KOOPAUHUPOBATH CBOU
NENCTBUSA C IPYTMMHU WIEHAaMH KOMaH/[Ibl, OLIEHUBATh KauyeCTBO CBOETO BKJIaja B OOIIMI
HOPOAYKT IO KPUTEPHSIM, CHOPMYJIMPOBAHHBIM YyYaCTHUKAMH B3aUMOJICHCTBHS.

NPEAMETHBIE PE3YJIBTATHI

K xoniy ooyuenus B 10 kiacce o0ydyaromuiics MOTYYUT CIASAYIONTUE MPEIMETHbIE
pe3yNbTaThl 10 OTIACIBHBIM TEMaM pabouell mporpaMMbl y4eOHOro Kypca «Anredpa u
Hayajia MaTeMaTUYECKOTO aHAJIN3a»:

Yuciia 1 BIYUCICHUS:

CBOOOJHO OMEpUPOBATH MOHATUAMM: pPAIMOHAJIBLHOE YHUCTO, OecKOHEeYHas
nepuoaudeckas 1poob, MPOLEHTHI, UPPALMOHAIBHOE YUCIIO, MHOKECTBA PallMOHAJIBHBIX
Y J€HCTBUTENbHBIX YHUCEI, MOAYJIb JE€HCTBUTEIBHOTO YHCIA;

OPUMEHTh IpOOM M MPOLEHTHI JUIsl PElICHUs] MPUKIAAHBIX 337a4 U3 PA3IMYHBIX
OTpaciiel 3HaHUM U PeAIbHOU KU3HU;

OPUMEHTh NPUOIMKEHHBIE BBIYUCICHUS, MpaBUjia OKPYTJIEHUS, NPUKUAKY U
OIICHKY Pe3yJibTaTa BEIYMCICHUII;

CBOOOJHO ONEpPUPOBATh MOHATUEM: CTEIEHb C LEIbIM MTOKA3aTENIEM, UCIOIb30BaTh
MOXOIAITYI0 (OPMY 3aIUCH EHCTBUTENBHBIX YHCET JJI PEIICHHs MPAKTUUECKHX 3a/1a4
Y TIPEJICTaBJICHUS TaHHBIX;

CBOOOJHO OIEPUPOBATH TOHATHEM: apUPMETHUECKHN KOpPEeHb HaTypalbHOU
CTEIECHHU;

CBOOOTHO OTMIEpUPOBATH MOHATHUEM: CTENEHB C PAllMOHAIBHBIM MTOKA3aTeJIeM;

CBOOOJHO  ONEpPUPOBATH MOHATUAMU: Jorapud™ 4Hcla, JECATHYHBIE U
HaTypaJbHbIE JOrapu(MbI;

CBOOOJHO ONEepUpOBaTh NOHIATHSIMHU: CHHYC, KOCHHYC, TaHI€HC, KOTaHI€HC
YHCIIOBOTO ApIryMEHTa;

ONEpUpOBaTh TMOHATHUAMM: AapPKCHUHYC, ApPKKOCHHYC M apKTaHT€HC YHUCJIOBOIO
aprymeHTa.

YpaBHeHUsS] M HEPAaBEHCTBA:

CBOOOJHO OINEpPUPOBATH MOHSTUSIMH: TOXJIECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCWJIBHBIE YPaBHEHUS U yPAaBHEHUS-CIIEACTBHS, PABHOCWIbHBIE HEPABEHCTBA;

OPUMEHSTh  Pa3jMYHblE METOJbl  pPEIIeHHUs  PALUOHAIBHBIX U JIpOOHO-
palMOHAJIbHBIX YPABHEHUH, IPUMEHITh METOJ] MHTEPBAJIOB JIJIsl PELLICHUS] HEPABEHCTB;

CBOOOJHO OINEpPUPOBATh MOHATUSAMU: MHOTOUIEH OT OJHOM NepeMEeHHOH,
MHOTOWIEH C LEIbIMA KO3(pPHUIMEHTaMH, KOPHH MHOTOYJICHA, MPHUMEHATH JeJICHHE
MHOTO4YJI€Ha Ha MHOTOYIEH C OCTaTKoM, Teopemy besy m teopemy Buera mis pemenus
3ajad4;

CBOOOZHO OMNEpUpPOBATH MOHSATUSIMU: CHCTEMa JIMHEHWHBIX YpaBHEHH, MaTpula,
ONpEIENIUTENb MAaTPULIBI 2 X 2 U €ro FeOMETPUYECKHUI CMBICI, UCIOJIb30BaTh CBOMCTBA
omnpenenutens 2 X 2 i BBIYMCIECHUS €r0 3HAYEHUs, MPUMEHSTh ONpeneauTeNn st
pELIEHNs CHUCTEMBI JIMHEMHBIX YpaBHEHMH, MOJEIUPOBATh pEaJbHbIE CUTYallUH C
MOMOUIBI0 CHUCTEMbI JIMHEWHBIX YpaBHEHWUM, HCCIEN0BAaTh MOCTPOEHHBIE MOJAEIU C
NOMOUIBIO MAaTPUIl U ONPEJIEIUTENEH, HHTEPIPETUPOBATH NOJYYEHHBIN pe3yJsbTarT;

HCIIOJIb30BAaTh CBOMCTBA JEHCTBUI C KOPHSAMHU ISl MpeoOpa30BaHus BbIPAKEHUN;



BBITIOJIHATD TPEOOPa30BaHUS UYHUCIIOBBIX BBIPAKECHHH, COACPXKALINX CTEHNEHH C
palMOHAIbHBIM [T0Ka3aTeIeM;

UCIIOJIb30BAaTh CBOMCTBa JOrapu@moB i NpeoOpa3OBaHUs JIOrapUPMUUECKUX
BBIPAKEHUU;

CBOOOJHO ONEpUpOBaTh MOHATHUAMM: HppalOHAJIbHbIE, IIOKA3aTEIbHBIE U
aorapu(MUYECKHe YpaBHEHHUS, HAXOIUTh HMX PEIIEHUS C TOMOIIBI0 PaBHOCHIIBHBIX
NEPEXO0/I0B MIIM OCYILECTBIISAS IPOBEPKY KOPHEH;

IPUMEHATh OCHOBHBIE TpPUTOHOMETpHUUYECKHue (GOpMyJbl Uil INpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKECHHUIA;

CBOOOJIHO ONEPUPOBATh MOHITUEM: TPUTOHOMETPUUYECKOE ypaBHEHHE, IPUMEHSITh
HeoOxoauMble (OpMYJbl JJIsi  PEUIEHHs] OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKUX
YPaBHEHUM;

MOJIETUPOBATh PEAJIbHbIE CUTYallUd Ha SI3bIKE ajreOpbl, COCTABIATH BBIPAKECHMS,
ypaBHEHUs, HEPABEHCTBA 10 YCJIOBUIO 3ajaud, HUCCIENOBATh NMOCTPOEHHBIE MOJENIU C
MCIIOJIb30BAHHUEM arllapaTa ajareOpsl.

DOyHKIUH U TPaPUKH:

CBOOOJHO ONEpUPOBATH MOHATHAMHU: (QYHKIUS, CIOCOObI 3anaHusd (yHKLUH,
B3aUMHO OOpaTHble (YHKIIMH, KOMITO3HIUSA (YHKOHUH, Tpaduk (YHKIIMH, BBITTOTHATH
AJIEMEHTapHbIe TpeoOpa3zoBaHus rpaduKoB (PyHKIIHIA;

CBOOOJIHO OINEpPUpPOBaTh TMOHATUSAMH: 00JacTb ONpPEOEICHUs U MHOXKECTBO
3HaueHUN QYHKUUHU, HYJIU QYHKIUH, IPOMEXYTKH 3HAKOTIOCTOSHCTBA;

CBOOOJIHO  ONEpUpPOBaTh MOHATUSAMHU: UETHBIE U  HEU€THbIE  (DYyHKUUH,
nepuoauvecKue (QYHKIMH, MPOMEKYTKM MOHOTOHHOCTHM (YHKIUH, MAKCUMyMbl U
MUHUMYMBI (DYHKIIUH, HauOOJIbIlIee U HAaUMEHbIIee 3HaUeHUE (PYHKIIMU Ha IIPOMEXKYTKE;

CBOOOJHO ONEPUPOBATH MOHATUSIMU: CTETIEHHAS] (PYHKIUS C HATYPAJIbHBIM U LEJIBIM
nokasatesieM, rpauk CTEeHHOW (YHKUIMU C HATypalbHBIM U IEJNbIM IOKa3aTeseM,
rpaguk KOpHS N-OM CTENeHW Kak (QYHKIUU OOpaTHOW CTENEeHM C HaTypalbHbIM
NOKa3aTeseMm;

ONIEepUPOBATh MOHATUAMMU: JIUHEHHAs!, KBaApATHUHAS U IPOOHO-THHEHHas (PYHKIINH,
BBITIOJIHSATH 3JIEMEHTAPHOE UCCIIeI0BaHUE U ITOCTPOCHUE UX TPapUKOB;

CcBOOOJIHO ONEpUPOBATh TMOHATUSAMHU: TIOKa3aTelabHass M JorapupmMudeckas
GbyHKIMU, UX CBOMCTBA U rpaMKy, UCIIOJIB30BaTh UX TpadUKH sl pelIeHUs] ypaBHEHUH;

CBOOOJHO  ONEpUPOBATH  MOHATUSMHU: TPUTOHOMETPHYECKas  OKPYKHOCTb,
oTpe/iesIeHne TPUTOHOMETPUYECKUX (DYHKIIMI YHUCIOBOTO apryMEHTa;

UCTOJIb30BaTh rpa@uku GYHKIMHA IS UCCIEAOBaHUS MPOILECCOB U 3aBUCHUMOCTEH
IpU PELIEHUHU 33/Jau U3 JIPYyruxX y4yeOHBIX NMPEAMETOB U PEalbHOW JKU3HH, BbIPAXKaTh
dbopmynamu 3aBUCUMOCTH MEX1Y BEIMYMHAMU;

Havyana MmaTemMaTH4ecKoOro aHajmsa:

CBOOOJIHO OMEpUPOBATH MOHATHAMH: apuMeTHyeckass M TIeoMeTpUYecKas
nporpeccusi, OeCKOHEYHO YObIBalolasi TeoMeTpUYecKas Nporpeccus, JIUHEHHBIM U
HKCTIOHEHIMAIBHBIA POCT, (OpMyJsia CIOKHBIX INPOILIEHTOB, UMETHh MPEJICTABICHUE O
KOHCTaHTE;

UCIOJIb30BAaTh IPOrPECCHM U PEIIEHUsS pPEAJbHbIX 3a4ad  I[PHUKIAJHOIO
XapakTepa;



CBOOOJIHO OIEPHPOBATH TMOHATHSAMH: TOCIEIOBATENbHOCTh, CIHOCOOBI 3aJaHMs
10CJIe10BaTEIbHOCTEH, MOHOTOHHBIE U OTPAaHUYEHHBIE M10CIIE0BATEIBHOCTH, TOHUMATh
OCHOBBI 3apOKIEHHUS MAaTEMaTHUECKOI0 aHAIN3a KaK aHaJIn3a OECKOHEYHO MaJlbIX;

CcBOOOJIHO ONEPUPOBATH IMOHSTHUSMU: HENpPEpbIBHbIE (YHKLMHU, TOUYKU pa3pbiBa
rpaduka GyHKIUHU, ACUMIOTOTHI rpaduka (yHKINH;

CcBOOOJIHO OIEpUpOBaTh MOHATHEM: (YHKIMS, HENpepblBHAas Ha OTpPE3Ke,
IPUMEHSTh CBOWCTBA HEMIPEPHIBHBIX (DYHKIMN JUIsl pELIeHMs 3aa4;

cBOOOJIHO ONEpUPOBATh MOHATHAMH: IE€pBasi M BTOpas IPOM3BOAHBIE (DYHKIUH,
KacareiabHas K rpaduky QyHkumu;

BBIUUCIIATH MPOU3BOJIHBIE CYMMBI, IPOU3BEICHMS], YACTHOIO M KOMIO3HUIMU JBYX
(GyHKIUH, 3HATh IPOU3BOIHBIEC 3JIEMEHTAPHBIX (DYHKIINA;

UCMOJIb30BATh T€OMETPUUECKUN U (PU3NYECKUI CMBICT TPOU3BOAHOM JUIsl PEeLICHUS
3ajad.

MHo:xecTBa M JJ0rUKa:

CBOOOJHO ONEPUPOBATh MOHATUSAMU: MHOXKECTBO, OTIEpALlUU HaJ MHOXKECTBAMU;

UCMOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapaTr JJis ONMCAaHUS peabHBIX
IPOLIECCOB U SIBJICHUM, IPH PELICHUH 33/1a4 U3 IPYTUX Yy4eOHBIX IPEIMETOB;

CBOOOJIHO ONEpUPOBATh MOHATHUSAMU: ONpEesieHHue, TeopeMa, YpaBHEHHE-
CIIEJICTBHE, CBOICTBO MAaTeMAaTUYECKOIO OOBEKTa, J0Ka3aTelIbCTBO, PaBHOCHJIBHBIC
ypaBHEHUS 1 HEPABEHCTBA.



K xoHny 00y4yenus B 11 ki1acce 00y4yaronuiics MOJIY4YUT CIAEAYIOIINE PEAMETHBIE
pe3yabTaThl 10 OTAEIBHBIM TeMaM paboueil mporpaMMbl yueOHOro Kypca «Anredpa u
Hayajla MaTEMaTUYECKOTO aHaJIN3a»:

Yucna v BHIYUCICHUS:

CBOOOJHO OINEPUPOBATH MOHATUSAMU: HATYpPaJIbHOE W LEJO€ YUCIO, MHOXKECTBA
HATYPAJbHBIX U IIEJIBIX YMCEJI, UCIOIb30BaTh MPU3HAKHU AeIUMOCTH 1enbix uncen, HOJ|
u HOK HaTypanbHBIX yMcen A pelieHus 3a/1a4, IPUMEHATh anroput™ EBkinpa;

cBOOOJIHO ONEPUPOBATh NOHATUEM OCTATKa IO MOAYIIO, 3alIUCHIBATh HATypaJlbHbIE
YKCJia B Pa3JIMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOJIHO OMNEpPUPOBATH MOHATUSAMU: KOMIUIEKCHOE YHCIO U  MHOXXECTBO
KOMIUIEKCHBIX 4YMCEJ, HPEICTaBIATh KOMIUIEKCHBIE 4YHCIa B aidredpanyeckod u
TPUTOHOMETPUYECKON (opMe, BBINOIHATH apu(METHYECKHE OIepalud ¢ HHUMU U
M300paXkaTh Ha KOOPJAMHATHOMN IIOCKOCTH.

YpaBHeHUs] M HEPABEHCTBA:

CBOOOJHO ONEpUpOBaTh MOHATHUAMM: HppalOHAJIbHbIE, IIOKA3aTEIbHBIE U
Jgorapu(pMUUECKHEe HEPAaBEHCTBA, HAXOJIUTh MX PELIEHHUS C IMOMOIIBIO PaBHOCHIIBHBIX
NIEPEXO0B;

OCYILECTBIISITh OTOOP KOpHEH MpH PeIIeHNH TPUTOHOMETPHUUECKOTO YPaBHEHUS;

CBOOOJIHO ONEPUPOBATH NOHITHEM TPUTOHOMETPHUUECKOE HEPABEHCTBO, MPUMEHATh
HeoOXoauMble (GOpMYJbl JUISL PELICHUS OCHOBHBIX THIIOB TPUTOHOMETPUUYECKUX
HEPABEHCTB;

CBOOOJIHO OIEpPUPOBATh MOHATUSAMHU: CHCTEMA U COBOKYIHOCTb YpaBHEHUH H
HEPABEHCTB, PAaBHOCUJIbHBIE CUCTEMBI M CHCTEMBI-CIIEJCTBUS, HAXOOUTh PpELICHUS
CUCTEMbl U COBOKYIHOCTEH palMOHAIbHBIX, HPPALMOHAIBHBIX, IOKa3aTeIbHBIX U
Jorapu(@pMUUECKUX YpaBHEHUN U HEPABEHCTB;

pelaTh palyoHalIbHbIE, UPPALUOHAIBHBIE, TIOKAa3aTeIbHbIE, JIOTapU(PMUUECKUe U
TPUTOHOMETPUYECKUE YPABHEHHUS U HEPABEHCTBA, COACPKAIINE MOIYJIU U MMapaMeTphl;

OPUMEHSTh TpaduuecKre METOIbl I PEIIeHUs] ypaBHEHUI U HEPaBEHCTB, a TaKXkKe
3aJ1a4 ¢ apaMeTpaMu;

MOJIETUPOBATh pealibHble CUTYallMH Ha SI3bIKE aireOpbl, COCTaBISATh BbIPAXKEHUS,
YPaBHEHMsI, HEPABEHCTBA M UX CUCTEMBI 10 YCIOBHUIO 33Ja4H, UCCIIEI0BATh IOCTPOEHHbBIE
MOJIETM C MCIOJb30BaHWEM ammapara anreOpbl, HMHTEPIPETUPOBATh MMOJIYYECHHBIN
pe3yJibTar.

DOyHKIMU U TPAPUKH:

CTpOUTHh TpaduKd KOMHO3MIMHM (QYHKIUM € TIOMOIIBIO  3JIEMEHTapHOTO
UCCJIEIOBAaHUSI U CBOMCTB KOMITO3UIIMM JBYX (PYHKIIMIA;

CTPOUTH Te€OMETpUYECKHE O00pa3bl ypaBHEHUIl M HEPaBEHCTB HAa KOOPAUHATHOM
MJIOCKOCTH;

cBOOOJIHO ONIEPUPOBATH MOHATUAME: TPAPHUKH TPUTOHOMETPUUIECKUX (DYHKITHIA;

OPUMEHSTh PYHKIMH I MOJIETTMPOBAHUS U UCCIIEIOBAHUS PEATIbHBIX MPOLIECCOB.

Havana MaTeMaTH4eCKOro aHajiu3a:

UCIIOJIb30BaTh MPOU3BOAHYIO JUJISl MCClieoBaHUS ()YHKIMHU HAa MOHOTOHHOCTH W
AKCTPEMYMBI;

HaXOJUTh HauOOJbllee W HaWMEHblIee 3HaueHUs (QYHKIUU HENPEepbIBHON Ha
OTpE3KE;



UCTIONB30BaTh MPOU3BOAHYIO ISl HAXOXKIACHHUA HAWIYUYIIET0 pEIIeHUs B
NPUKIAJHBIX, B TOM 4YHCJIE COLMAJIbHO-d)KOHOMHYECKHX, 3aJayax, Ul OIpeleeHUs
CKOPOCTH M YCKOPEHHS IpoIiecca, 3aJaHHOTO (GOpMYIIoi WK rpaduKkoMm;

CBOOOJIHO OIEPHUPOBATH MOHATHSIMU: MEPBOOOpa3HasA, ONpEAEHEHHBIH HHTErpal,
HAXOJUTh NEPBOOOPa3HBIC ANMEMEHTAPHBIX (YHKIIMA W BRIYHCISATH HHTETPA M0 (hopMyIie
Hrrorona-JleiioHuma;

HAXOJUTh TUIOIIAAN TUIOCKAX (PHUTYp ¥ 0OBEMBI TEJI C IOMOIIBIO HHTETPAIa;

UMETh IPEJCTAaBIEHHE O MaTeMaTHYeCKOM MOJEIUPOBAaHUM Ha IpUMEpe
cocTaBlieHus JU(epeHInaNbHbIX YPaBHEHU;

pelmaTe NPUKIAJAHbIE 33Jayd, B TOM YHCJIE COLHUAIbHO-3KOHOMHUYECKOTO U
(u3nYecKoro xapakrepa, CpecTBaMyU MaTEMAaTUYECKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoauvecTBo 4acoB DJIeKTPOHHbBIE
Ne (uudpossbie)
HaumeHnoBaHue pa3/esioB U TeM MPOrPaMMBbl KoHTpo/IbHBIE IpakTHYeckne
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
MHO0K€eCTBO JIeHCTBUTEIbHBIX YHCEIL.
1 Mmuorounensl. PanmonanbHbie ypaBHEHUS U 24 1 0
HepaBeHCTBa. CHCTEMbI TMHEHHBIX YpaBHEHHM
5 Oynkuuu U rpadpuku. CreneHHas GyHKIHS C 12 1 0
L[eJIBIM TIOKa3aTesieM
3 Apudmernueckuii KOpeHb N-0if CTENCHH. 15 1 0
WppatnmonansHble ypaBHEHUS
[TokazarenpHas pynkums. [lokazarensHbie
4 10 1 0
YpaBHCHHUS
5 Jlorapudmuueckas ¢pynkuus. Jlorapupmuueckue 18 1 0
YpaBHCHHUS
Tpuronomerpruyeckue BoIpa)KEHUS U ypaBHEHUS
6 22 1 0
0
7 [TocnenoBaTeTbHOCTH M IPOTPECCUN 10 1
0
8 HenpepsiBable pynkiuu. [IpouszBoanas 20 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5 5 0
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposbie)
Kontpoabubie IIpakTuueckue
n/m MPOrpaMMbl Bcero odpa3oBaTebHbIE
padoThI padoThI
pecypchI
HccnenoBanue GyHKIHIA C TOMOIIBEO
1 JIOBARIE (pYHKI B 22 1 0
MIPOU3BOJIHOM
2 [TepBooOpasHas 1 HHTETpaI 12 1 0
3 I'paduku TPUrOHOMETPHUECKUX ()YHKIIHH. 14 1 0
TpuroHomeTpruyecKkue HEpaBEHCTBA
4 WppanmoHaibHbie, MOKa3aTeIbHbIC U 24 1 0
JorapupMHUUECKUE HEPABEHCTBA
5 KomriekcHbie dncia 10 0
6 HarypanbHble u nensie yucna 10 0
CHCTeMBI pallMOHAILHBIX, HPPAIIHOHATBHBIX
7 MIOKa3aTeIbHBIX U JOrapu(PMUUECKUX 12 1 0
ypaBHEHUH
8 3amaqn ¢ mapameTpamMmu 16 1 0
IToBTOpenue, 0000IICHNE, CHCTEMATHU3aIHS
9 P B " 16 2 0
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




MPOBEPSEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMS OCHOBHOM
OBPA3OBATEJILHOM IMTPOTPAMMBI

10 KJIACC
Koxa N .
IDOBEDAEMOro IIpoBepsiemble peIMeTHBIE Pe3yIbTATHI 0CBOEHHUsI OCHOBHOI1 00pa3oBaTe/IbHOIi
posep NMPOrpaMMBbI CpeHero od1ero 00pa3oBaHusi
pe3yJbTara
1 UYwcna v BEIYUCICHUS
11 OnepupoBaTh MOHATHAMHU: pALUOHAIBHOE M JCWCTBUTENIBHOE YHCIO, OOBIKHOBEHHas U
' JiecsiTUYHas IpoOb, IPOIICHTHI
1.2 BEIomHATE apudMeTHIecKie ONepaIiy ¢ PaluOHABHBIME U IEHCTBUTEIHHBIMHI YHCIaMU
13 BrImomHATE puOMKEHHBIC BEIYUCICHUS, UCTIONB3YS MIPAaBIIa OKPYTIICHHS, JeNaTh IPUKUIKY U
' OILICHKY pe3yJibTaTa BHIYMCICHUI
OneprpoBaTh TOHATHAMH: CTEHNEHb C IIEJBIM IIOKa3aTeleM, CTaHmapTHas ¢opMma 3aIich
14 IEHCTBUTENFHOTO YHCIa, KOpEeHb HATYPaIbHOW CTETNCHH; HCIIONB30BATH MOIXOIANIYI0 (hopmy
3aIMKCH IEHCTBUTEIBHBIX YHCEN JUIA PEIICHHS MTPAKTUYECKUX 3aja4 U MPEJICTABICHUS TaHHBIX
15 OneprpoBaTh HOHATUSMH: CHHYC, KOCHHYC M TaHT€HC IPOHM3BOJBHOIO YIJIA; WCIIONB30BATh
' 3aIUCh MMPOM3BOIBHOTO YTiIa Yepe3 0OpaTHBIE TPUTOHOMETPHYECKIE (PYHKIHH
2 YpaBHEeHUS U HEPABEHCTBA
21 OnepupoBaTh IOHATHSIMM: TOXJECTBO, YpPaBHEHHE, HEPABEHCTBO, IIEJIOE, PpAIMOHAIBHOE,
' UppannoHaFHOE YpaBHEHUE, HEPABECHCTBO, TPUTOHOMETPHIECCKOE YPAaBHEHHE
29 BrinonHaTh npeoOpazoBaHus TPUTOHOMETPUUECKUX BBIPAKEHUN U pellaTh TPUTOHOMETPUIECKHE
' ypaBHEHHS
23 BrImomHATE TpeoOpa3oBaHms HENbIX, PAIIHOHATIRHBIX U UPPAMUOHATBHBIX BEIPAKEHUN U perIaTh
OCHOBHBI€ THITHI IIETIBIX, PAIIMOHANBHBIX U HPPAIIHOHATIBHBIX YPAaBHEHUI U HEPABEHCTB
24 [IpuMeHATh, ypaBHEHHS M HEpaBEHCTBA JJSl pEIICHHS MaTeMaTHYeCKHUX 3ajad W 3aJad H3
' pa3IMYHBIX 00JacTel HAYKH M peallbHOW KU3HH
MozenupoBaTh peajbHbIC CHTYAIINH Ha S3bIKE aNreOphl, COCTABIATH BBIPAKCHHUS, YPAaBHEHUS, He-
2.5 pPaBEHCTBa IO YCJIOBUIO 33/a4yM, HCCIENOBaTh IOCTPOCHHBIE MOJAEIM C HCIOJIb30BaHUEM
amnmapara ajareOpsl
3 OyHKIUU U rpadhuKh
31 OnepupoBaTh MOHATUSAMHU: (YHKIHSA, CIOCOOBI 3agaHusl (YHKIMH, 00JacTh OmpeelieHUs W
' MHOXECTBO 3HaUeHUH PyHKIMH, rpaduK QyHKINH, B3aUMHO oOpaTHBIE (PyHKINU
32 OneprpoBaTh MOHATHSIMU: YETHOCTH W HEUETHOCTh (YHKIHMH, HYTH (QYHKIHH, MTPOMEKYTKH
' 3HAKOIIOCTOsTHCTBA
3.3 Hcnonp3oBate rpaduku GyHKINN TS pEIICHUs ypaBHEHHUHA
34 CTpouth U YnTaTh TpaduKy JINHEHHON QYHKIMH, KBAAPATUIHOW (DYHKIIUH, CTEIICHHON (pyHKINN
' C LIENBIM [TOKa3aTeneM
3.5 Hcnonw3oBatk rpaduku QyHKIWH I KCCIIEOBAHUS MPOIIECCOB U 3aBHCUMOCTEH TIPU PEIICHUH




Kox

IIpoBepsieMble peIMeTHBIE Pe3yJIbTATHI OCBOEHHS OCHOBHOIH 00pPa30BaTeIbHOM

NpPOBEPsSIeMOro
NMPOrpaMMBbI CpeHero oo1ero 00pa3oBaHusi
pe3yJbTaTa
3aj1a4 U3 IPYrUX Y4eOHBIX NMPEAMETOB M peabHOM KU3HH, BEIpaXKaTh (GopMyIaMu 3aBHCUMOCTH
MEXly BEeTMIMHAMHU
4 Hauana MateMaTH9eCcKOro aHann3a
a1 OnepupoBaTh HOHSATUSMH: IIOCIEAOBATENBHOCTb, apu(MeTHdeckas U TreoMeTpUdecKas
' MIPOTPECCHH
492 OmnepupoBaTh MOHATHAMH: OECKOHEYHO YOBIBAIOI[asi T'€OMETPHYEcKass MpPOTpeccHs, CyMMma
' 06ecKOHEUHO yOBIBarOIIEH reOMETPUUECKOI Tporpeccuu
4.3 3anaBaTh MOCIEA0BATEILHOCTH PA3IUIHBIMUA CIIOCO0AMH
44 Ucnonp30BaTh CBONCTBA IMOCIIEIOBATENILHOCTEN W MPOTPECCHU ISl PEIICHUs pPealbHBIX 3a/1ad
' MIPUKJIAJHOTO XapakTepa
5 MHOXeCTBa U JIOTHKA
5.1 OmnepupoBaTh HOHATHSIMHI: MHOKECTBO, OTIEPAIIMH HaJl MHOXKECTBAMH
52 Hcnonp30BaTh TEOPETHKO-MHOKECTBEHHBIM ammapaT JUls ONMCaHHs pealbHBIX IPOIECCOB U
' SIBJICHHUH, [IPY PELIEHHUH 33J1a4 U3 IPYruX y4eOHBIX MPEJMETOB
5.3 OmnepupoBaTh NOHATHAME: OIIPEACIICHNE, TEOPEMa, CIIEICTBHUE, 10Ka3aTEIbCTBO
11 KJIACC
Kon . -
DOBEDAEMOro IIpoBepsieMmble npeIMeTHbIE Pe3y/JIbTAaThl 0CBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
poBep NPOrpamMMbI CpeIHero o011ero 06pa3oBaHus
pe3yJbTaTa
1 Yucna v BBIYUCTICHUS
11 OmnepupoBaTh HOHATHUSAMH: HaTypajdbHOE, IEJI0€ YHCIIO0; HCIONb30BaTh MPH3HAKU JEIUMOCTH
' LEIBIX YUCEI, Pa3iIoKEHHE YHCIIa Ha MPOCTHIC MHOKUTEINH IS PELIeHHS 3a1a4
1.2 OnepupoBaTh MOHATHEM: CTENIEHD C pallMOHAJILHBIM II0Ka3aTeIeM
13 OmneprupoBaTh MOHATHAME: JIOTapH(M dncia, ASCATHIHBIC U HATYpaJIbHBIE JTOTapu(MbI
2 VYpaBHEHHS U HEPABEHCTBA
[lpumensTs cBoOiicTBa cTemeHHW Uil NMpeoOpa3oBaHMsS BBIPAKEHUH, ONEPHUPOBATH IMOHATHUSAMU:
2.1 MIOKa3aTeNIbHOE YPaBHEHNE M HEPAaBEHCTBO; PEIIaTh OCHOBHBIC THITHI TOKA3aTEIFHBIX YPABHEHUN U
HEepaBEeHCTB
BrimonHATE peoOpa3oBaHUs BEIPAXEHHUH, COEPXKAINX JIOTapH(MBI; OIIepHpOBaTh MOHATUIMU:
2.2 JorapuMUYecKoe ypaBHCHHE M HEPAaBEHCTBO;, pEIlaTh OCHOBHBIC THUIBI JIOTapU(MHUECKUX

YpaBHEHUIl 1 HEPABEHCTB




Kox

IIpoBepsieMble MpeaMeTHbIE Pe3yIbTATHI OCBOEHHSI OCHOBHOI 00pa30BaTeILHOM

NPoBePseMOro
NMPorpaMMbl cpeiHero oo1ero oopa3oBanus
pe3yJbTara
2.3 Haxoautp pemeHns npocTeHnx TpPUroHOMETPUIECKIX HEPABEHCTB
24 OnepupoBaTh NOHATHAMU: CUCTEMA JIMHEMHBIX ypaBHEHUM U €€ pelleHNe; UCII0Ib30BaTh CUCTEMY
' JIMHEWHBIX YPABHEHUH IS PEIICHUSI TPAKTUYECKUX 3a/1a4
25 Haxoautp pelneHus NOpOCTEHIIMX CHCTEM W COBOKYIHOCTEH palMOHANBHBIX YpaBHEHUH H
' HEPaBCHCTB
MognenupoBaTh pealbHBIE CHTYallMH Ha S3BIKE aiareOpbl, COCTABIATH BHIPAKCHHS, YpaBHEHUS,
2.6 HEpPaBEHCTBA M CHUCTEMBI II0 YCIOBHIO 3a/JayH, WCCIENOBaTh IOCTPOSHHBIE MOAETH C
KCIIONIb30BaHKUEM afrapara anreopsl
3 OyHKINU U TpaduKu
OnepupoBaTh MOHATUSIMH: TepuoanYeckas (YHKUHSA, MPOMEKYTKH MOHOTOHHOCTH (DYyHKIIHMH,
3.1 TOYKU dKCTpeMyMa (YHKIMH, HauOolbllee U HaMMEHbIIee 3HaUeHUs (DYHKIIMU HA MPOMEKYTKE;
WCTIONB30BATh X IS HCCIIEAOBaHUS (QYHKINH, 3aJaHHOU Tpadrkom
OnepupoBaTh MOHATHAMHU: TpadUKH MOKA3aTEIBHOH, JOrapu(hMUIECKON U TPUTOHOMETPUUECKUX
3.2 (byHKIMIA; K300paxaTh WX Ha KOOPAMHATHOW IUIOCKOCTH U MCIOJIB30BaTh IS pPELICHHS
YpaBHEHUH 1 HEPABEHCTB
33 Nzobpaxats Ha KOOPAMHATHOHW ILIOCKOCTH Tpa(UKW JTHHEHHBIX ypaBHEHHHA M HCIIOIH30BaTh MX
' JUISL PEIlIeHHs] CUCTEMBI IMHEWHBIX YpaBHEHUN
34 Hcnonb3oBath rpaduku (GYHKIUA IS UCCIEOOBAHHS ITPOIECCOB M 3aBUCHMOCTEH W3 IPYTHUX
' YIeOHBIX TUCIUTLTHH
4 Hauana MmaremaTndeckoro aHaauza
41 OmnepupoBaTh MOHSTUSIMM: HENpephIBHAS (YHKIMS, MPOM3BOAHAS (YHKIUH;, MCIOIH30BaTh
TCOMETPUICCKUIA U (PU3UIESCKUN CMBICI TIPOU3BOTHOM IS PEIICHUS 3324
49 HaxomuTh mnpoOM3BOAHBIE 3JIEMEHTAPHBIX (DYHKIMH, BBIUUCIATH MPOU3BOAHBIE CYMMBI,
' IPOU3BECHNUS, YACTHOTO (PyHKIMI
43 Hcnonp3o0Bath MpOU3BOAHYIO AL MUCCIENOBaHUS (YHKIMH Ha MOHOTOHHOCTH U AKCTPEMYMEI,
' HPUMEHSATH PE3YNbTAThl HCCIEIOBAHUS K TOCTPOCHUIO rpahKOB
4.4 Hcnons3oBaTh MOPOU3BOJHYIO U1 HAXOXIACHUSA HAWITYUIIETro PCHICHUSA B MPUKIIAJAHBIX, B TOM
' YyHCIe COLUATbHO-?KOHOMUUYECKHUX, 3a1a4ax
45 OmnepupoBaTh TOHATHSAMH: TIEpBOOOpasHasT W HWHTETPAN;, TIIOHUMATh TEOMETPHUYCCKUHA H
' (bU3UUECKHUH CMBICT HHTETpaia
16 Haxomute mepBoOOpa3HbIe JJIEMEHTapHBIX (QYHKIHH, BBIYUCIATH HHTErpan mo Qopmye
) Herorona — Jleitouuma
4.7 Pemate NPpUKIIaJHBIC 3aJa4u, B TOM YHUCJIC COHNUAIbBHO-O3KOHOMUYECCKOTrO U (1)1/13I/IquKOFO

XapakTepa, CpeaACTBAMH MATEMATUICCKOI'0 aHaJIu3a

INPOBEPAEMBIE 3JIEMEHTBI COIEP KAHUSA




10 KJTACC

Kon IIpoBepsieMblii 3JIeMEHT COAepPKAHMUS
1 Unca v BEIYUCICHUS
Parmmonanbuble uncna. OOBIKHOBEHHBIC U AECATUYHBIE APOOH, MPOLIEHTHI, OECKOHEUHbIE MEPUOAUIECCKUE
11 JIpoOu. ApudmeTrueckue oneparuy ¢ paluoHANbHBIMU YUCIAMHU, IPE0Opa30BaHUS YUCIOBBIX BBIPAKEHHH.
' [Tpumenenune apoOeil W MPOIEHTOB YIS PEUICHUS MPUKIATHBIX 3a7ad U3 Pa3InYHBIX OTpaciel 3HaAHWH |
peanbHON KU3HU
JelicTBuTenbHble uMcaa. PanuoHanbHble W HMppallMOHANbHBIE uHclIa. ApU(PMETHYECKHE ONepaluu ¢
1.2 JIEHCTBUTENGHBIMU yncIaMu. [IpnOmmKkEHHBIC BBIYMCIICHHS, NPaBWIa OKPYTJICHUS, MPUKUAKA M OICHKA
pe3yJbTaTra BEIYUCICHUI
Crenens ¢ LeasIM IokazaTeneM. CTaHmapTHas (opma 3amucu JeHCTBUTENBHOrO uucia. Vcmonb3oBaHue
1.3 MOIXOISIIeH (POPMBI 3aIMCH AEUCTBUTEIFHBIX YUCET VIS PEIICHHS IPAKTHICCKUX 3a/1a4 U TIPEICTaBICHUS
JAHHBIX
14 ApupmeTndyeckuil KOpeHb HaTypaJbHOM CTeneHH. J[eHCcTBUS ¢ apu(pMETHUECKUMU KOPHSIMU HaTypalbHOMN
' CTEICHH
15 CuHyc, KOCMHYC W TaHI'€HC YMCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC, apKTaHI€HC YHCIOBOIO
' apryMeHTa
2 YpaBHEHHUS U HEpaBEHCTBA
2.1 ToxmecTBa M TOXICCTBEHHBIC TIPeoOpa3oBaHuUs
2.2 IIpeoOpazoBaHne TPUTOHOMETPUUYECKHUX BhIpaskeHUH. OCHOBHBIE TPUTIOHOMETPHUYECKHE (POPMYITBI
2.3 YpaBHeHue, KOpeHb ypaBHEHUs. HepaBeHCTBO, pelieHne HepaBeHcTBa. MeTol HHTEpBaJIoB
24 Pemenune niensix 1 qpoOHO-pallMOHATLHBIX YPaBHEHUH U HEPABEHCTB
2.5 Pemenne uppauoHanbHbBIX YpaBHEHUH 1 HEPAaBEHCTB
2.6 Pemenue TpuroHOMETpUYECKUX ypaBHEHUN
27 IIpumeHnenue ypaBHEHM M HEPAaBEHCTB K PELIEHHIO MaTeMaTHYEeCKUX 3ajad W 3alad U3 Pa3IU4HbIX
' obacTell HAyKH ¥ peallbHOW YKH3HH
3 OyHKIMY U TpapHUKH
3.1 ®OyHKIUsA, cmocoObl 3a1anus GyHkuuu. ['paduk Gyrknun. Bzanmuo odpaTtHble QyHKIMH
392 OOmactp ompeneneHus W MHOXECTBO 3HaueHWH ¢yHkumu. Hymm ¢yskmum. Ilpomexytkm 3HaKo-
' nocTosiHCTBA. YETHBIE M HEUETHBIE (DYHKIIUH
33 CrenenHast GyHKIUS C HATYpaJIbHBIM M IIeTBIM MoKa3zaresieM. E€ cBoiictBa u rpaduk. CpoiicTBa u rpaduk
' KOpHS N-0i1 cTeneHu
3.4 Tpuronomerpudeckasi OKpy>KHOCTb, OIIPEACICHUE TPUTOHOMETPUUIECKUX (DYHKITUH YHCIOBOTO apryMeHTa
4 Hauana maremaTHuecKoro aHajausa
4.1 ITocnenoBatenbHOCTH, COCOOBI 3a1aHUS IOCIEA0BATENBHOCTEH. MOHOTOHHBIE IOCIEI0BATEILHOCTH
492 Apudmerndeckast 1 TeoMeTpHIecKast Iporpeccuu. beckoneuHo yObpIBaromas reoMeTpuiecKas Iporpeccusl.

Cymma OeckoHeuHO YyOBIBalomeil reomerpuyecko mporpeccuu. @DopMmyna CIOXKHBIX IPOLEHTOB.




Kon IIpoBepsieMblii 3JIeMEHT COAepPKAHMUS
Hcronp30oBaHue MpOTrpeccHy s PEHICHUS peabHbIX 3a/1ad IPUKIATHOTO XapaKkTepa
5 MHoxecTBa U JIOTHKA
MHoxecTBO, omepanud Haja MHOxecTBamu. Jluarpammsl Oifnepa — Benna. IlpumeHeHue TeopeTuko-
5.1 MHOKECTBEHHOTO armapaTa JJIsl ONFCAHHS PEaTbHBIX MPOIECCOB U SIBICHAUH, IPH PEIICHIH 33134 U3 IPYTHX
Y4eOHBIX MTPEIMETOB
5.2 Omnpenenenue, Teopema, ClieCTBUE, T0Ka3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Yucna v BEIYHCICHS
1.1 Hatypanbusre u nensie gncia. [I[pu3Haku JeIMMOCTH HENBIX YHCET
1.2 CreneHs ¢ paloHaIbHbIM MoKa3zaTeneM. CBONHCTBA CTENEHU
1.3 Jlorapugm uucna. JlecsTUIHBIE U HATypaJIbHBIC JIOTapH (MBI
2 YpaBHEHHS U HEPABCHCTBA
2.1 IIpeobpazoBaHue BBEIpaKEHUH, COAEPIKAIINX JTOTApU(DMBI
2.2 IIpeoOpazoBaHne BEIPAXKEHHUH, COEPKALIUX CTETIEHH C PallMOHAIBHBIM IOKa3aTeIeM
2.3 IIpuMepsI TPUTOHOMETPHYECKUX HEPABSHCTB
2.4 IToka3arenbHbIC ypaBHEHHS U HEPABESHCTBA
2.5 Jlorapudmuueckue ypaBHEHHs U HEPaBEHCTBA
26 CHCcTEMBL VJII/IHeﬁHHx ypaBHEeHUI. PenieHue NpUKIAIHBIX 3a4ad C HOMOIIBID CHUCTEMBI JIMHEWHBIX
ypaBHEHUH
2.7 CHCTEMBI 1 COBOKYITHOCTH PALlMOHAIBHBIX YPAaBHCHHUN M HEPABCHCTB
28 [IpuMeHeHue ypaBHEHMH, CUCTEM U HEPABEHCTB K PELICHUI0 MATEMATUYECKUX 3ahad M 3a1ad U3
Pa3IMYHBIX o0JIacTel HAyKN U pPeasbHON JKU3HH
3 OyHKIMN U TpapUKH
31 Oynkmma.  [lepnommueckne QyHKIMHA. [IpOMEXYTKH MOHOTOHHOCTH (YHKIMH. MaKCHUMyMBI
¥ MUHAMYMBI (yHKInH. HanOomnbiee 1 HanMeHblIee 3HaueHne (PYHKIMU Ha TPOMEKYTKE
3.2 Tpuronomerpudeckue QyHKINH, UX CBOHCTBA U TpapuKu
3.3 [ToxasarenpHast u norapumuueckast QyHKIUU, UX CBOHCTBA U rpaKH
3.4 Hcnonp3oBanue rpaduKoB GyHKIUH A1 PEIIeHNs yPaBHEHNH 1 IMHEHHBIX CHCTEM




Kon IIpoBepsieMblii 3JIeMEHT COdepPKAHMUS

35 HcnonszoBanne rpadukoB (YHKOUH [UISI HCCIIENOBAHUS IIPOIECCOB M 3aBUCHMOCTEH, KOTOpBIE
' BO3HHKAIOT IIPH PELICHUH 3a1a4 U3 APYTHX YIeOHBIX IPEIMETOB U PeaIbHOM )KU3HU
4 Hauaya mMaTemMaTH4eckoro aHanmsa

4.1 HenpepsiBHble GyHKIMHA. MeToT MHTEPBAJIOB JUIS pEIICHHsI HEPABCHCTB

4.2 [TponsBonHas ¢pyHKIMU. [ 'eoMeTprUeCKIi U (PU3NIESCKHIA CMBICI TTPOU3BOIHOM

43 IIpousBoaHbIe dMEeMEHTAPHBIX QYHKIMHA. DOPMYITBI HAXOXKICHHS TPOU3BOTHON CYMMBI, IPOU3BEICHUS
' 1 9aCTHOTO (DyHKIIUN

4.4 [TpuMeHeHre MPOU3BOIHON K UCCIIE0BaHNIO (DYHKIIMI HA MOHOTOHHOCTh U 3KCTpeMyMbl. Haxoxenue
' HanOOJIBIIET0 U HANMEHBILIETO 3HAYCHUSI (DYHKIIUH HA OTPE3KE

45 [IpuMeHeHne NPOU3BOMHON IS HAXOXKACHHS HAWIYYINErO pEIIeHHWs B MPUKIAIHBIX 3adadax, Uis
' OTIpENIENICHHsI CKOPOCTH TIPOIIecca, 3aJaHHOTO (POPMYIIOH HITH TpaprKOM

4.6 ITepBoobpa3znas. Tabmuiia nepBooOpasHbIX

47 HuTerpai, ero reoMeTpuyuecKuil U pu3MUeckuil CMbICI. Brraucienue nnaterpana o ¢popmyne HeroTona

— JleiiOHua

INPOBEPAEMBIE HA EI'D IIO MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA

OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI CPEJHEI'O OBIIEI'O OEPA30OBAHUSA

Kon

NpoBepsieMoro
TpedoBaHUs

IIpoBepsiemble TPeGOBaHMS K MPeAMETHBIM Pe3yJIbTATaM OCBOEHMUS
OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CpeHero 001ero 00pa3oBaHus

Bnanenne MeromamMmM  OKa3aTeNbCTB, AIrOPUTMaMM  pPEIICHUS  3agad; yMEHHE
(dopMyImHpOBaTE W ONEPHPOBATH IOHATHUSAMH: OIpPEICIICHHE, AaKCHOMa, TeopeMa,
CJIEICTBHE, CBOICTBO, NPH3HAK, JOKA3aTEIbCTBO, PABHOCWIBHBIC (HOPMYIHUPOBKH;
NPUMEHATh HUX; YMEHHE (hOpMynupoBaTh 0OpaTHOE W MPOTUBOIOJIOXKHOE YTBEPXKICHHUE,
NPUBOJUTH MPUMEPHl H  KOHTPIPUMEPBI, MCIOJIB30BaTh METOJ MaTeMaTHYecKOn
WHAYKIWW; TIPOBOIUTH JOKA3aTeNbHBIC PACCYXICHHS IpU PEIICHWH 3a1ad, OICHHBAThH
JIOTHYECKYIO MPaBUIBHOCTh PACCYKACHUI; YMEHUE OIIEPUPOBATH MOHATHAMHU: MHOKECTBO,
MOJMHOXXECTBO, OIEpalldd HaJ MHOXECTBAMU; YMEHHE HCIONb30BaTh TEOPETUKO-
MHOYXECTBCHHBIN ammapaT JUIsl OIHUCAHUS PeaTbHBIX MPOIECCOB U SIBICHUN U IIPH PEIICHUN
3aja4d, B TOM YHCIE U3 APYTUX Y4eOHBIX NMPEIMETOB; YMEHHE ONEPHUPOBATh MOHATHIMU:
rpad, CBA3HBIN rpad, IepeBo, MUK, rpad Ha INIOCKOCTH; YMEHUE 3a1aBaTh M OIUCHIBATH

rpadbl pa3TMYHBIMU CIIOCOOAMU; UCTIONB30BAThH Tpadbl IPU PEIICHUH 3a/1a4

VYmenue ONeprupoOBaTh NOHATUAMU: HATYPAJIbHOC YUCJIO, IIEJI0O€ YHUCIIO, CTCIICHb C LCIbIM

ITOKa3aTCJIEM, KOPCHb HaTypaHLHOﬁ CTCIICHU, CTCIICHb C PALMOHAJBHBIM I1OKAa3aTCJICM,




Kon
NpoBePSIeMOro
TpeOoBaHUSA

IIpoBepsiemble TPeOGOBaHMS K MPeIMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeIHero 001ero 00pa3zoBaHus

CTENEHb C JCHCTBUTENBHBIM MOKa3aTeNleM, Jorapu(pM 4ucia, CUHYC, KOCUHYC M TaHT€HC
MPOU3BOJBHOIO YHCIA, OCTATOK MO MOJIYJI0, PAlMOHAIBHOE YHCIIO, MPPAlMOHAIBHOE
YHCIO0, MHOXKECTBA HATypalbHBIX, IETBIX, PAllMOHAIBHBIX, IEHCTBUTEIBHBIX YHCET;
YMEHHE MHCIOJNb30BaTh NPU3HAKU AEIMMOCTH, HAaUMEHBIIWI OOLIMH JenuTens U Hau-
MeHblllee ofllee KpaTHOE, anroputM EBkIMga @Opu pelleHuu 3aAad; 3HAKOMCTBO
C Pa3NUYHBIMHU TTO3UIIMOHHBIMH CHCTEMAaMH CUHCIICHISI;, YMEHHE BBIIOJIHATH BBIUMCICHUE
3Ha4eHUH M mpeoOpa3oBaHUSl BBIPAXKEHUM cO cTemeHsMM U Jorapupmamuy,
npeoOpa3oBaHusl APOOHO-PALMOHANIBHBIX BBIPAXKEHUH; YMEHUE ONEPUPOBATh NMOHATHIMU:
MOCIE0BATEIbHOCTE, apu(MeTHUecKass MPOTPECcCHs, TeOMETpHUYecKas IPOTPecCHs,
OeckoHeYHO  yOBIBarOIlasi  reoMeTpUyecKas  Iporpeccus;  yMEHHE  3a]aBaTh
MOCJE0BAaTEIPHOCTH, B TOM YHCIE C IOMOINBIO PEKYPPEHTHBIX (OpMyJ; yMEHHE
OIIEPUPOBATh MOHATHAMHU: KOMIUIEKCHOE YHCIIO, CONPSKEHHBIE KOMIUIEKCHBIE YHCIIA,
MOJYyJdb U apryMEHT KOMIIJIEKCHOTO 4Hcia, (opMa 3amiCH KOMIUIEKCHBIX —YHCEl
(reomeTpuueckas, TPUTOHOMETpHUECKas U aiareOpandeckas); yMeTb IPOU3BOAUTH
apu(pMeTHIECKUE NEHCTBUS C KOMIUIEKCHBIMH YHCIAMH; TMPUBOIWUTH MPUMEPHI UCIIOINb-
30BaHMSA KOMIUICKCHBIX UHCET; ONEpUpoBaTh MOHATHSAMHU: MaTpuma 2x2 u 3X3,

OIPCACIINTE/Ib MATPUILIBI, FCOMeTpI/I‘IGCKI/Iﬁ CMBICJI OITPEACIUTEIISA

YMeHue onepupoBaTh MOHSATHAMU: pallMOHAJIbHBbIE, UppalMOHAJIbHBIE, TOKa3aTeIbHbIE,
CTETICHHBIE, JIOTapH(PMUIECKUE, TPUTOHOMETPUYECKUE YpPABHEHHS W HEPABEHCTBA, HX
CUCTEMbI,  yYMEHHE  OIEepUpoBaTh  MOHATUSIMH:  TOXAECTBO,  TOXKIECTBEHHOE
npeoOpa3oBaHne, ypaBHEHHE, HEPAaBEHCTBO, CHCTEMa YypaBHEHWH U HEPaBEHCTB,
PaBHOCUJIBHOCTh YpaBHEHHUIl, HEpPaBEHCTB W CHUCTEM; YMEHHE pellaTb YpaBHEHUS,
HEPaBEHCTBA M CHUCTEMbl C TIOMOINBIO PAa3JIMYHBIX NPUEMOB; pellaTh YpaBHEHUS,
HEpPAaBEHCTBA M CHUCTEMBI C IapaMEeTpOM; IPHUMEHATh YPAaBHEHHS, HEPABEHCTBA, HX
CHICTEMBI JJIs1 PEIIeHUs] MaTeMaTHUECKIX 3a7ad U 3a7ad U3 Pa3IHuHbIX 00JacTeil HaAyKHu U

peagbHON KU3HU

YMeHue omepupoBaTh MHOHATHAMH: (YHKIHS, YETHOCTH (YHKIUH, HEPHOANIHOCTH
(YHKINHM, OrpaHUYeHHOCTh (PYHKIMHM, MOHOTOHHOCTh (YHKIWH, 3KCTpEeMyM (yHKIUH,
HanOoJbIIIee U HANMEHBIIIeE 3HAYCHUS (QYHKIMH Ha MIPOMEKYTKE, HEMpephIBHAS (PYHKINS,
acUMITOTHl  rpaduka (YHKIMM, TIepBas M  BTOpas Mpom3BOAHAas  (pyHKIMH,
reOMETpHYECKAN M (DU3NYECKUI CMBICT MPOHM3BOJHOW, MEPBOOOpa3Has, ONpPEAeIEHHBIN
WHTETpAJI; YMCHHE HAXOAWUTh AaCHUMITOTHI Tpaduka (YHKIHHM; yMEHHE BBIUHCISITH
MIPOM3BOAHBIC CYMMBI, HPOU3BEACHUS, YaCTHOTO M KOMIIO3MIMH (PyHKIMH, HaXOTUTh
ypaBHEHHE KacaTeJIbHOH K Trpaduky (QYHKOINH;, YMEHHE HaXOIUTh MPONU3BOJHEIC
JJIEMEHTapHBIX (YHKIMHA; YMEHHE HCIIOIB30BATh IPOU3BOAHYIO JUIS HCCIEHOBAHUS

(YHKIMHA, HAXOAUTh HauOOJIBIINE W HAUMEHBIINE 3HAYCHUS] (DYHKIMI; CTPOUTH IrpaduKH




Kon
NpoBePSIeMOro
TpeOoBaHUSA

IIpoBepsiemble TPeOGOBaHMS K MPeIMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeIHero 001ero 00pa3zoBaHus

MHOTOWICHOB C HCIOJb30BaHUWEM aflapaTa MaTeMaTHYecKOro aHaliu3a; MPUMEHSTb
MIPOM3BOAHYIO JJIi HAXOXKICHHsS HAWIyYIIEero pelleHHus B MPHUKIATHBIX, B TOM YHUCIIE
COIMATBHO-OKOHOMUYECKHX M (DU3MUYECKUX 3a]]auaX; HAaXOAUTh TUIOMAIH U 00bEMBI pUTYD
C TOMOULIbI0 HHTETpaja; MPUBOJUTH NPUMEPbl MaTEMaTHUYECKOrO MOJEIUPOBAaHUS C

OMOIIBI0 T (hepeHIINATBHBIX YpaBHEHHH

YMeHHue omnepupoBaTh MOHATHAMU: TpapuK (YHKIWH, oOpaTHAs (QYHKIHS, KOMIIO3HIIUS
GbyHKUMA, TUHEWHas (YHKOWS, KBaapaTHyHas (GYHKIWS, palMOHAIbHAs QYHKIHS,
CTeTeHHAasT (PYHKIIMS, TPUTOHOMETPHUYCCKHE (PYHKIIMU, OOpaTHBIC TPUTOHOMETPHUYCCKUE
(yHKIMH, TIOKa3aTelbHass W Jorapudmudeckas (yHKIHH, YMEHHE CTPOHTH TpapuKu
M3YYCHHBIX (DYHKIWHA, BBIIOJIHATH MpeoOpa3oBaHus TpaduKoB (YHKIHMHA, HCIOIH30BATh
rpaduKy A7 U3YyYCHHUS TMPOIECCOB M 3aBUCHMOCTEH, MPH pEIICHHH 3a1a4 U3 JPYTHX
yueOHBIX TPEIMETOB U 3aJa4 U3 PealbHOM KHU3HH, BBIpaXaTh (GOpMyliaMU 3aBHCUMOCTH
MEXKIy BEIMYHUHAMH; HCIONb30BaTh CBOMCTBA W rpaduku (QYHKUUE Ui pelIeHus
ypaBHEHUIA, HEPABEHCTB " 3aja4
C mapaMeTpamu; H300paXkaTh Ha KOOPJMHATHOW IUIOCKOCTH MHOXKECTBA pEeLICHHH

YpaBHEHUH, HEPABEHCTB M UX CUCTEM

YMeHHe perrath TEKCTOBBIE 33[]a4ud Pa3HBIX THUIOB (B TOM 4YHCIIE Ha MPOIEHTHI, IOJIU U
YacTH, Ha JBIXEHUE, paboTy, CTOMMOCTb TOBApOB U YCIYT, HAJOTH, 3a7a4d U3 00JIacTH
VIpaBICHUS JTMIHBIMA U CEMEUHBIMH (PMHAHCAMH); COCTABIISATh BBIPAKCHUS, YPABHEHIUS,
HEpPaBEHCTBA

U UX CHCTEMBI IO YCJIOBHUIO 3aJa4M, WCCIEIOBATh IOIYyYCHHOE PELICHHE U OLCHUBAThH
MPaBIOMOAOOHOCTs PE3YNIFTATOB; YMEHHE MOJCIUPOBATh PEallbHBIC CHTYAIlMd Ha S3BIKE
MaTeMAaTUKH; COCTAaBJIATh BBIPOKEHUS, ypaBHEHHs, HEPAaBEHCTBA W HMX CHUCTEMBI IO
YCIOBUIO 3aJa4d, HCCIEIOBaTh IIOCTPOCHHBIE MOJEIH C HUCIOJIB30BAaHMEM ammapara

reOphl, HHTEPIPETHPOBATH NOITYICHHBIA PEe3yIbTAT

YMeHne omepupoBaTh HMOHATHUSAMHE: CpelHee apu(MeTHIecKoe, MeAnaHa, HanOoblIee u
HavMEHbIlIee 3HA4YEHUs, pa3Max, [IUCIEPCHs, CTaHJAPTHOE OTKJIOHEHWE YHCIIOBOTO
HaOopa; yMEHHE W3BIICKaTh, HHTCPIPETHPOBATh HH(M)OPMALUIO, NPEACTABICHHYIO B
TabnuIax, Ha qUarpamMmax, rpadukax, OTpakarollylo CBOWCTBAa PEANbHBIX IPOLECCOB U
SBIICHUH;, TPEACTaBIATh MH(POPMALIMIO C TMOMOIIBIO TaOIUI] U JUarpaMM; HCCIeN0BaTh
CTaTUCTUYCCKUE IaHHBIC, B TOM 4HCIE€ C IMPUMEHEHHUEM TpauieckuXx METOIOB U
ANIEKTPOHHBIX CPENCTB; rpa)UueCKH MCCIEAOBATh COBMECTHBIC HAOIIONCHUS C IIOMOIIBIO

JuarpaMM pacceuBaHVsl U JIMHEIHON perpeccuu

YMeHne onepupoBaTh HOHATUAMHE: CIy4ailHBIM OMIBIT U CIydaiiHOe cOOBITHE, BEPOSITHOCTh
CITy4aifHOTO COOBITHS; YMEHNE BBIYHUCIIATH BEPOSTHOCTD C MCIIOJIB30BAHUEM TpaduecKuX

METOJIOB; TIPUMEHSITh (OPMYJIIBI CIOKCHHUS M YMHOXKEHHs BEpOSTHOCTEH, (hOpMyITy IOJI-




Kon
NpoBePSIeMOro
TpeOoBaHUSA

IIpoBepsiemble TPeOGOBaHMS K MPeIMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeIHero 001ero 00pa3zoBaHus

HOW BeposITHOCTH, (hopmyny bepHyinu, koMOMHATOPHBIE (akThl U (HOPMYIIbL; OLIEHUBATH
BEPOSTHOCTU PEAIbHBIX COOBITHH; yMEHHE OIEpPUPOBaTh MOHITUSAMU: CilydailHas
BEJIMYMHA, pACIpPEICICHUE BEPOSTHOCTEH, MATEMaTHYECKOE OXXHUIAHUE, IOUCHEPCHUS U
CTaHJIapTHOE OTKJIOHEHHE CITy4ailHOW BeJIMYMHBI, QYHKIMN pactpenesieHnsl U IIOTHOCTH
PaBHOMEPHOT'0, MTOKA3aTEJIbHOTO U HOPMAJIBHOTO PACHpE/EIeH; yMEHUE UCIOIb30BaTh
CBOWCTBA M3YyYEHHBIX PACHpEAEICHUM Ul pEIleHHs 3a[ad; 3HAKOMCTBO C MOHSATHAMHU:
3aKOH OOJIBIIMX YHUCET, METOJbl BBIOOPOYHBIX HCCIECJOBAHMNA; YMEHUE IPUBOAUTH
IIPUMEPBI MIPOSIBIICHUS 3aKOHA OOJBIINX YHUCE B IPUPOJHBIX U OOIIECTBEHHBIX SBICHUSIX;
YMEHHUE ONEPHPOBaTh MOHATHSIMU: COYETAHUE, IIEPECTAHOBKA, YUCIO COYETAHWH, YUCIIO
MepecTaHoBOK; OuHOM HbIOTOHA; yMeHHME NpPHUMEHSITh KOMOWHATOpHBIC (aKTHI U
paccyAeHus Ui pelIeHHs 3a7ay; OLICHUBATh BEPOATHOCTH PEAIBHBIX COOBITHH;

COCTaBJISITh BEPOSTHOCTHYIO MOJIEJIb M MHTEPIIPETUPOBATH MOITYUYEHHBIA Pe3ynbTaT

YMeHue onepupoBaTh NOHATHSMH: TOYKA, IpsMasi, INIOCKOCTb, IPOCTPAHCTBO, OTPE3OK,
Jyd, BEJMYMHA yIja, IUIOCKMHA yroj, JABYTPaHHBIA Yroia, TPEXIPaHHBIA Yroi,
CKPEIIMBAIOIIUECS MpPSMble, MAPAJUIENBHOCTh M IMEPHEHAUKYISIPHOCTh MPSIMBIX U
IUIOCKOCTEH, Yrod MEXAY HMPSAMBIMHU, IOl MEXAY HMPSAMOH M IUIOCKOCTBIO, YTOI MEXIY
IJIOCKOCTSMHM, PAacCTOSIHUE OT TOYKU JO IJIOCKOCTH, PACCTOSHUE MEXAY IPSMBIMH,
paccTosHUE MEXy INIOCKOCTSAMH; YMEHHE UCIONIb30BaTh IPU PELICHUM 33]1a4 U3yYCHHbIE
(aKTHl M TEOpPEMBI ITAaHUMETPUH; YMEHHE OIIEHHBATh Pa3Mepbl OOBEKTOB OKPYIKAIOIIETO
MHUpA; CTPOUTh MATEMATUYECKHE MOJEIU C IIOMOLIbIO TI'€OMETPUYECKUX IIOHATUH U

BCJIMYMH, p€HIaTh CBA3AHHBIC C HUMH IIPAKTHYCCKHE 3a a4
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YMeHne omepupoBaTh MOHATHAME: IUTOMANh (HUTYPHI, 00BEM (HUTYpHl, MHOTOTPAaHHUK,
NPaBUJIbHBIA MHOTOTPaHHHUK, CEUYEHHE MHOTOTpaHHHKA, KyO, Mapajiesenunen, mpusMa,
nupaMua, GUrypa U MOBEPXHOCTh BpallleHHs, [IWINHAP, KOHYC, map, cdepa, mioaib
cdepsl, IOmMAnb MOBEPXHOCTH NMHPAMULI, TPH3MEI, KOHYyca, IHIUHIApa, 00hEM Kyoa,
MPsIMOYTOJIBHOTO TapalyiesielIuIleia, MUPaMHUabl, MPU3MBbI, IWIMHIpa, KOHyca, Ilapa,
pa3BEpTKa TOBEPXHOCTH, CEYEHHUS KOHyca M IIWIMHJIpa, MapajuleIbHble OCH WJIHN
OCHOBaHUIO, CEYCHHUE IMIapa, TUIOCKOCTh, Kacaromasicst cepsl, IIIHHIpPA, KOHyCa; YMEHUE
CTPOUTDH CeueHHEe MHOTOTpaHHUKA, N300pakaTh MHOTOTPAHHUKH, (DUTYPHI U TIOBEPXHOCTH
BpaIlICHMs, UX CEYECHMs,, B TOM YHCJIE C TOMOIIBIO B3JEKTPOHHBIX CPEACTB; YMEHHE
MPUMEHATh CBOWCTBA T'EOMETPHUYCCKHX (UTYpP, CaMOCTOATENBHO (OPMYITUPOBATH
onpejesicHus W3ydaeMblX (uUryp, BBIIBHTaTh THIOTE3bl O CBOWCTBaX M IMpPH3HAKAX
reoMeTpudeckux (uryp, 0OOCHOBBIBATH WJIM OMNpPOBEPraTh HX; YMEHHE TPOBOJHUTH
KIaccHupUKanuioo (QUTYp 10 pa3IHYHBIM TIPH3HAKaM, BBIIOJIHATH HEOOXOAMMBIC

JOTIOJIHUTCIIbHBIC TOCTPOCHU

11

YMeHue onepupoBaTh NOHATUSAMU: JBM)KEHUE B NPOCTPAHCTBE, MapaJlIejIbHbIN MIEPEHOC,




Kon
NpoBePSIeMOro
TpeOoBaHUSA

IIpoBepsiemble TPeOGOBaHMS K MPeIMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeIHero 001ero 00pa3zoBaHus

CUMMETpHUsl Ha IUIOCKOCTH W B MPOCTPAHCTBE, IOBOPOT, IMpeoOpa3zoBaHHE IMOA00UA,
moI00HbIe (UTYPHI; YMEHHE PAcllO3HABATh PaBHBIE W MOAO00HBIC (DUTYpBI, B TOM YHCIE
B [IPUPOJIE, MCKYCCTBE, APXUTEKTYpE; HCIOIb30BATh I'€OMETPUYECKHE OTHOLIEHUS IpPU
pelIeHnH 3a]a4; HaXOIUTh TeOMETPHUUECKUEe BEIHUYMHBI (IJIMHA, YrOJ, IUIOWAAb, 00bEM)
MPU PELICHWU 3aJa4 U3 JIPYTuX y4eOHBIX MPEeIMETOB U M3 PEalbHOM JKU3HU; YMEHHE
BEIUUCIIATE TEOMETPHYECKHE BEIWYMHBI (JUIMHA, YTOJN, IUIOManb, OOBEM, IUIOMIANb
MOBEPXHOCTH), HCIOJIb3YS HU3y4eHHbIE (OPMYIIBI M METOAbI, B TOM YHCIE: IUIOIAAb
MOBEPXHOCTH MHPAMUBI, TNPHU3MBI, KOHyca, ILHJIMHIpa, IUomans chepbl; 00bEM Kyoa,
MPSIMOYTOJIHOTO MapajUleienunesa, NUpaMuabl, NpU3Mbl, IIUIMHIpA, KOHyca, LIapa;

YMCHUEC HAXOAWUTb OTHOUICHUC 00BEMOB HOI[OGHI)IX (1)1/[1" YP
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YMeHHe omnepupoBaTh MOHATHUAMHU: TPAMOYTOJbHAsA CUCTEMa KOOpPAMHAT, BEKTOD,
KOOPIMHATHI TOYKH, KOOPJAMHATE BEKTOPa, CyMMa BEKTOPOB, MPOM3BEICHHUE BEKTOpa Ha
YHCI0, pasIoKeHHe BEeKTopa MO 0as3ucy, CKasIpHOE MPOM3BENCHHE, BEKTOPHOE
MPOU3BEJICHUE, YroJl MEXIY BEKTOpaMH; yMEHHE HCIOJIb30BaTh BEKTOPHBIH M KO-
OpPAWHATHBIA METON JJISl pPEeIICHHs] TEOMETPHYCCKHX 3amad W 3amad OPYrux YdeOHBIX

TIPEAMETOB
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Ymenue BI)I6I/IpaTL HOZ[XO,Z[SIHII/Iﬁ METOA I PCIICHUA 3aJa4du; IMOHUMAHUEC 3HAYUMOCTU
MATEMATHKN B HU3YUYCHHUU IMPUPOIHBIX U OGHIGCTBCHHI)IX MponeccoB u ﬂBHeHHﬁ; YMEHUEC

pacrio3sHaBaTb IIPOABJICHHUC 3aKOHOB MAaTEMaTUKW B MCKYCCTBEC, YMCHHC IIPUBOIUTH

IPUMEPHI MATEMATUUECKUX OTKPBITUI POCCUICKOM ¥ MUPOBON MaTeMaTHUECKOM HAyKH

IHEPEYEHD 2JIEMEHTOB COIEPKAHUSA, TIPOBEPAEMBIX HA EI'D IIO MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Uucia 1 BEIUKCICHUS

1.1 [HarypansHble u nensle ynucna. [TpusHaky JeqTuMOCTH LEIbIX YUCET

12 Parmmonaneaple  ymcna. OOBIKHOBEHHBIE M JCCATHYHBIC JpOOHM, IPOICHTH, OECKOHEYHBIC
TIePUOINIECKUE IPOOH

13 ApI/I(bMeTquCKHﬁ KOpeHb HATypajdbHOH creneHH. JIeWcTBHS C apu(pMETHUYECKHIMU KOPHSIMH
HATypaJIbHON CTEIICHU

1.4 [Crenens ¢ uenbM nokaszareneMm. CTeneHb ¢ paliioOHAIbHBIM NOKa3aTeaeM. CBONCTBA CTENEHU

1.5 [Cunyc, KOCHHYC M TAaHI'€HC YHCIOBOTO apryMeHTa. APKCHHYC, APKKOCHHYC, apKTaHTCHC YHCIIOBOTO




Kon

IIpoBepsieMblii 3J1eMEHT COAEePKAHMS

apryMeHTa
1.6 |Jlorapudm uncna. [lecaTiuHbIe U HATYPATbHBIC JIOTapU(DMBI
17 JeiicTBuTeNbHBIE  4HWCla. ApHU(PMETHYECKHE oOmepaluy ¢ JCHCTBUTEIBHBIMH  YHCIIAMH.
IpubnkEHHBIC BEIYUCICHUS, TPABUIIa OKPYTIICHUS, TPUKUIKA U OIICHKA Pe3yJIbTaTa BEIYUCICHUI
1.8 |IIpeobpa3zoBaHue BEIpaKCHUH
1.9 |KomrmurekcHsle yncna
2 YpaBHEHUS ¥ HEPABEHCTBA
2.1 |llensle u IpOOHO-PAIMOHAILHBIC YPABHEHHUSI
2.2 |VppanuoHanbHble YpaBHEHHUS
2.3 | TpuroHomeTpu4eckue ypaBHEHHs
2.4  |llokasarenbHbIC U JIOTApU(PMHUUICCKUE YPABHEHUS
2.5 |llensle u 1poOHO-pAIMOHAILHBIC HEPABCHCTBA
2.6 |VppanmonanpHble HEpaBEHCTBA
2.7 |IlokazaTenbHble U JorapuGMUUECKHE HEPAaBEHCTBA
2.8 | TpuroHomerpuyeckre HEpaBeHCTBA
2.9 |[CucTteMbl 1 COBOKYITHOCTH ypaBHEHHH U HEPABEHCTB
2.10 |YpaBHeHus, HEPaBEHCTBA M CHCTEMBI C ITapaMeTpaMu
2.11 |Marpuna cucteMbl JIMHEHHBIX ypaBHeHHH. OTpeieTuTeh MaTPHIIbI
3 OyHKIMY U TpapUKH
31 OynHkIus, crocooOs! 3ananus GyHknud. ['paduk ¢pynknun. Bzaumao odpatHbie pyHKIHH. UETHBIC
u HeuétHble pynknuu. [lepuoanyeckue GyHKIMU
OO6nacTe ompeneneHuss W MHOXECTBO 3HaueHnd ¢ynkuun. Hymnm ¢ymkmum. IIpomexyTkn
3.2 |3HakomocTosHCTBA. [IpOMEKYTKH MOHOTOHHOCTH (DYHKIIMHA. MakCHMyMbl 1 MUHHUMYMBI (DYHKIIHH.
HawuGosbiee 1 HanMeHblee 3HaYeHHE QYHKINH Ha TIPOMEKYTKE
33 CreneHHast (GyHKIHS C HATypadbHBIM U IENBIM ToKa3areneM. E€ cBoiictBa u rpaduk. CBoiicTBa u
rpaduK KOpHs N-0f CTENeHU
3.4 | Tpuronomerpuueckne QyHKIIHH, X CBOWCTBA U TpaduKu
3.5 [IlokasarenbHas u orapudmMudeckas GyHKIIUH, UX CBOMCTBA U rpadHKH
3.6 | Touxu pazpsiBa. AcUMOTOTHI FpacukoB GyHKIHH. CBONHCTBA (DYHKIHIH, HEIPEPHIBHBIX HA OTPE3KE
3.7 |IlocrenoBaTenbHOCTH, CIIOCOOBI 3aJaHNUS MTOCTICIOBATEIBHOCTEH
3.8 | Apudmerndeckas u reoMeTprueckas nporpeccuu. @opMysa CI0KHBIX TPOIEHTOB
4 Hauaya MaremaTnieckoro aHanmsa
4.1 |IIpomsBognas GpyHKIMHU. [Ipon3BOIHbIEC HIEMEHTAPHBIX (DYHKITHH
492 [IpuMeHeHne TPOM3BOAHOM K HWCCICNIOBAHUIO (PYHKIMHA HAa MOHOTOHHOCTh U JKCTPEMYMBL
HaxoxeHue HanOosblIero 1 HAMMEHbIIEro 3HaueHus1 QYHKIIMU Ha OTpe3Ke
4.3 |IlepBooGpasnas. MaTerpan
5 MHo>KecCTBa U JIOTHKA
5.1 | MHoxecTBO, olepanuy HaJl MHOKecTBaMu. [lnarpamMmel Diinepa — Benna
5.2 [Jloruka
6 BeposiTHOCTE 1 cTaTHCTHKA
6.1 |OmnwmcaTenpHas CTAaTHCTHKA
6.2 |BeposiTHOCTB
6.3 |KomOunaropuka
7 T'eomeTpust
7.1 |®urypsl Ha IIOCKOCTH
7.2 |IIpsiMbIe W TIIOCKOCTH B MTPOCTPAHCTBE
7.3 |MHororpaHHHKA
7.4 | Tena n mOBepXHOCTH BPAIICHUS
7.5 |KoopauHatbl ¥ BEKTOPHI
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