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INOACHUTEJIBHASA 3AIINCKA

VYueOHblii Kypc «AureOpa W Havalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM W3
Haubosee 3HAUYMMBIX B IPOrpaMMe CpelHero oOiero o0pa3oBaHUs, MOCKOJIbKY, C OJHOMI
CTOPOHBI, OH O0ECIeYMBACT HMHCTPYMEHTAIbHYIO 0a3y Ui HM3y4eHHsS BCEX eCTECTBEHHO-
HAy4YHBIX KYpCOB, a C APYroil CTOpoHbI, (OPMHUPYET JIOTUYECKOE M aOCTPaKTHOE MBIIUICHUE
o0y4aromuxcsi Ha ypOBHE, HEOOXOIUMOM Uil OCBOCHHMS HH(OPMATHKH, OOIIECTBO3HAHMS,
UCTOPUH, CIIOBECHOCTH U JPYruX JUCHMIUIMH. B pamkax pgaHHOro ydeOHOro Kypca
oOyyaromuecsi OBJIAJICBAIOT YHHBEPCAJIBHBIM  S3BIKOM COBPEMEHHOM HayKH, KOTOpas
bopMynupyeT CBOU JOCTHKEHUS B MaTeMaTudeckoi popme.

VY4eOHbIil Kypc anredpsl M Hayall MaTeMaTHUECKOTO aHAJIM3a 3aKJIaJbIBA€T OCHOBY JJIS
YCIEIIHOTO OBJIAJICHUS] 3aKOHaMU (PU3UKHU, XUMHUH, OWUOJOrMM, TOHUMAaHHUS OCHOBHBIX
TEHACHIIMA Pa3BUTHS DKOHOMUKH W OOIICCTBEHHOW J>XW3HU, IMO3BOJISIET OPUCHTHPOBATHCS B
COBPEMEHHBIX HU(GPOBBIX M KOMIIBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO HCIIOJIb30BAaTh WX JJIS
JaIbHEWIEro o0pa3oBaHWMs W B IIOBCEJIHEBHOM JKM3HM. B TO ke Bpemsl OBJIaJeHUE
a0CTPaKTHBIMHM U JIOTUYECKH CTPOTUMHU KOHCTPYKIUSMHU anreOpbl U MaTeMaTUYeCKOro aHaan3a
pa3BUBaeT YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh WCTHHHOCTbB, JIOKa3bIBATh
YTBEPKACHHSI C MOMOIIBI0 UHIYKIIMH U PAcCYkAaTh NEAYKTUBHO, HCIOIb30BaTh 0000IICHUE U
KOHKPETHU3aIMio, abCTparupoBaHWE W aHAIOTHIO, (POPMUPYET KpeaTWBHOE M KPUTHYECKOE
MBIIIUICHHE.

B xone um3yuenus yuyeOHOro kypca «AinreOpa M Hayala MaTeMaTUYECKOTO aHAIM3a»
oOydaroruecsi TOJMy4YaloT HOBBIA ONBIT PELICHUS NPUKIATHBIX 3a7ad, CaMOCTOSITEILHOTO
MOCTPOCHUST MAaTEMaTHYCCKHX MOJEICH pEaJIbHBIX CUTYyalluid, WHTCPIPETANN TOJy4EeHHBIX
pelIeHni, 3HAKOMSITCSI C MPUMEepaMU MaTeMaTHYEeCKHX 3aKOHOMEPHOCTEH B MPUPOJIE, HAYKEe U
HCKYCCTBE, C BBIJIAIOIIUMUCS MATEMAaTUICCKUMHU OTKPBITHSIMH U UX aBTOPAMHU.

VY4eOHblii Kypc o0iagaeT 3HAYUTEIbHBIM BOCHUTATENBHBIM IOTEHIIMAJIOM, KOTOPBIiA
peanmu3yercsi Kak depe3 y4eOHBIM MaTepual, CHOCOOCTBYIOHIMHA (OPMHUPOBAHUIO HAYYHOTO
MHUPOBO33pEHHUs, Tak U uepe3 crnenuduky ydyeOHOM  JesITeNnbHOCTH, Tpedyromeit
NPOJIOJDKUTEIPHON  KOHIIGHTPAllMM ~ BHUMAHUSI, CAaMOCTOSITENIHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIYYECHHBIN pe3yibTar.

B ocHoBe meromukn oOyueHHs anreOpe ¥ HadajgaM MaTeMaTHYECKOTO aHaIW3a JIC)KHT
JEeSTENIbHOCTHBINA MPUHIUT O0yUEHUSI.

B cTpykType yueOHOrO Kypca «Anredpa 1 Hauajga MaTeMaTUYeCKOro aHaJIN3a» BbIICIICHbI
CIEYIOIINE COJEpKATeNbHO-METOANYECKHe JTHUHUM: «Yucna U BbUUCICHUS», «DyHKIMH U
rpadukny», «YpaBHEHHS U HEpaBeHCTBay, «Hauana MmaTemMaTudeckoro anaamsa», «MHOXKeCTBa U
Joruka». Bce OCHOBHBIE COIEP)KATEIHbHO-METOAWYECKUE JMHUUA H3YYarOTCS Ha MPOTSHKEHUU
JIBYX JIET OOy4eHHs] Ha YpOBHE CpefHero oOiiero oOpa3oBaHUs, €CTECTBEHHO JIOMOJHSS JIPYyT
JIpyra M TOCTENEHHO HACHIIASCh HOBBIMH TeMaMU U pazaenamu. JlaHHBIA y4eOHBIH Kypc
SBIISIETCSI MHTETPATUBHBIM, IIOCKOJBKY OOBEAMHSET B cebe Ccolep)KaHHe HECKOIbKUX
MaTeMaTUYeCKUX AMCUUIUINH, TaKUX Kak anreOpa, TPUrOHOMETpPHs, MaTeMaTHUYeCKU aHalu3,
TEOpHsl MHOXKECTB, MaTeMaTrWdeckas Jjoruka u npyrue. [lo mepe Toro kak oOydaromuecs
OBJIAJICBAIOT BCE Ooyiee MIMPOKHMM MaTeMAaTUYECKHMM alllaparoM, y HHUX TOCIEeI0BATEIBHO
dopMupyeTcss M COBEPIIECHCTBYETCS YMEHHE CTPOUTh MaTeMaTHUYECKYI0 MOENb peaTbHOMN
CUTyalliu, TMPUMEHSATh 3HAHUS, MOJTYYCHHBIE MPU U3YUYEHUU Y4eOHOTO Kypca, AJs pelieHUs
CaMOCTOSITENTFHO CQOPMYIMPOBAHHONH MaTeMaTHYeCKOH 3afadd, a 3aTeM HWHTEPIPETHPOBATH
CBOM OTBET.

ConepxaTenpHO-MeTOAMYeCKast  JWHUS  «Yucima W BBIUMCICHHS»  3aBepIIaeT
dbopMUpOBaHNE HABBIKOB HCIIOIB30BAHUS JEHCTBUTENBHBIX YHUCEN, KOTOpOEe OBLIO HAYyaTO Ha
YpOBHE OCHOBHOTO 0011iero obpaszoBanmsi. Ha ypoBHe cpemHero obmiero odpa3oBaHUs 0c000€
BHUMaHUe yjaemnseTcs (GOpMHPOBAHUIO HABBHIKOB PAIlMOHANBHBIX BBIYMCICHUH, BKIIOYAIONINX B
ce0s1 MCIONTb30BaHME PA3IMYHBIX ()OPM 3alMCH YHCIIa, YMEHHE NIeNaTh MPHUKUIKY, BBITOIHATH



npUOIKEHHBIE BEIYUCIICHUS, OIICHUBATh YHCIIOBBIC BRIPAKEHUS, pabOTaTh C MATEMATHUECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYarONIMMCSI MHOXECTBA HATYpPaJbHBIX, LIENBIX, PAllMOHATBHBIX U
JIEMCTBUTEIIbHBIX YHUCEN JOMOIHSIIOTCS MHOXECTBOM KOMILUIEKCHBIX uucesl. B KaxaoM U3 3Tux
MHO>KECTB PaCCMAaTPUBAIOTCA CBOWCTBEHHBIE eMy clielu(UYECKue 3a/1a4i U ONepaluu: JeJIeHre
HAIEJIO, OMNEPUPOBAHKWE OCTATKAMH Ha MHOXECTBE IICNIbIX YHCEN, O0cCOoOble CBOMCTBA
paloHaIbHBIX U UPPALMOHATBHBIX UYKCeN, apu(MeTnyecKkue Oornepaluu, a TakKe H3BICUYECHUE
KOpHSL ~ HAaTypaJIbHOW  CTENEHHM Ha  MHOXECTBE KOMIUIEKCHBIX  uucen.  bmaronmaps
MOCJIEIOBATEIbHOMY  PACHIMPEHHMIO Kpyra HCIHOJIB3YEMbIX 4YHMCEl U 3HAaKOMCTBY C
BO3MOXKHOCTSIMU UX NMPUMEHECHHSI IJIs1 PEIICHUS PA3IMYHBIX 33729 (popMHUpyeTCs MpeACcTaBlIeHUE
0 €IMHCTBE MAaTEMAaTUKH KaK HAYKH U €€ pOJIM B IOCTPOCHUH MOJIEIEH peaIbHOIO MUPA, IIUPOKO
UCTIOJB3YIOTCS 0000IIEHIE U KOHKPETH3AIHSL.

Jlunus «YpaBHEHHSI U HEPABEHCTBA» PEaTU3yeTCs] HAa MPOTSIKEHUH BCEro OOy4YeHHsS Ha
YpOBHE cCpemHero oO0mero oOpa3oBaHMs, TIOCKOJBKY B KaxIoMm pasnaene I[Iporpammbl
MPEelyCMOTPEHO pellleHue COOTBETCTBYIOIIMX 3ajad. B pe3ynbTare oOyyaroniyecsi OBlaJeBalOT
pPa3IMYHBIMM ~ METOJAMHU  pEIICHUS PpaAlUOHAIBHBIX, HPPAIMOHAJIBHBIX, IOKA3aTEJbHbIX,
Jorapu(pMUUECKUX U TPUTOHOMETPUUYECKUX YPaBHEHMI, HEPABEHCTB M CHUCTEM, a TaKXKe 3a/ad,
coaepxanux mapamerpbl. [lonydeHHble yYMEHMs IIMPOKO HMCIOJIB3YIOTCS TPH HMCCIEIOBAHUU
GyHKIHMI ¢ TOMOIIBbIO TPOU3BOIHOMN, IPU PEIICHUH MPUKIAIHBIX 337a4 U 3a/1a4 Ha HAXOXKJIEHUE
HauOOJIBININX U HAMMCHBITUX 3HAaYeHUN QyHKIMU. [laHHas comepikareabHas TUHUS BKIFOYACT B
cebst Takke (GopMUPOBaHHWE YMEHUH BBINONHATH pacu€Thl Mo (GopmynaM, HpeodpazoBaHUs
palMOHATIBHBIX, UPPAMOHATBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUN, a TAKKE BBIPAKCHUH,
coJlepKalluX CTerneHu u Jjorapudmel. braromaps wuzydeHHro anreOpanyeckoro Marepuana
MPOUCXOAUT JAJbHEHIIee pPa3BUTHE AJITOPUTMUYECKOTO M aOCTPAKTHOTO  MBINLJICHUS
oOyuaromuxcsi, GOPMHUPYIOTCSI HAaBBIKU AETYKTHUBHBIX PacCyKICHHM, pabOThl C CUMBOJIBHBIMU
dbopmamu, TIpeICTaBICHUs] 3aKOHOMEPHOCTEW M 3aBUCHMOCTEH B BUJIE PABEHCTB M HEPABEHCTB.
Anre6pa npeanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI I PEHICHHs IPAKTHUECKUX U €CTECTBEHHO-
HAy4YHBIX 33]1a4, HAIJISIIHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTHU KaK SI3bIKa HAYKH.

CopepxarenpHo-MeToanyeckas TuHUS «DyHKUMU U TrpaduKu» TECHO MeperuieTaeTcs ¢
JpYrUMH  JUHUSAMH  Y4eOHOro  Kypca, TIOCKOJIBKY B  KakOM-TO CMBICIE  3aaaéT
MOCJIEIOBATEIbHOCTh ~ M3Y4Y€HUs1 Marepuana. M3ydeHue  CTENeHHOM, IOKa3aTelIbHOM,
norapu(MUUECKO U TPUTOHOMETPUUECKUX (DYHKIIMA, UX CBOMCTB U rpa)uKOB, UCIIOJIb30BaHUE
byHKIMI Ui pemieHusl 3a7ad W3 APYTUX YYeOHBIX MPEAMETOB U PEANbHON JKU3HU TECHO
CBSI3aHO KaK C MaTEMaTHYECKHUM aHAJIM30M, TaK M C pelIeHWEM ypaBHEHUW W HepaBeHCTB. [Ipu
3TOM OonNbIlIOe BHUMaHuE yaensercs (QOPMUPOBAHUIO YMEHHsS BBIpaXaTbh (Gopmyraamu
3aBUCUMOCTH MEXIY Pa3JIMYHBIMU BEJIMYMHAMH, UCCIIEIOBATh MOJyUYeHHbIE (DYHKIIMH, CTPOUTH
ux Tpaduku. Marepuan STOi cojep)KaTeNbHON JIHMHUM HAlleJIeH Ha pa3BUTHE YMEHHH U
HABBIKOB, TO3BOJISIONIMX BBIpAXKaTh 3aBUCHUMOCTH MEXKAY BEJIMYMHAMH B pa3iuyHON (opme:
aAHAIUTUYECKOW, Tpaduyeckod u crnoBecHOW. Ero wusyueHue cmocoOCTBYeT pa3BUTHUIO
AITOPUTMUYECKOTO  MBINIJIEHUS, CIHOCOOHOCTH K  OOOOIIEHHI0O ¥  KOHKPETH3AIHH,
MCIIOJIb30BaHUIO aHAJIOT .

ConepkarenbHast nuHusa «Hadana maTeMaTHYecKOro aHajanu3a» MO3BOJISIET CYIIECTBEHHO
pacIIMpUTh KPYT KaK MaTeMaTHYeCKUX, TaK M MPUKIAIHBIX 3a7a4, JOCTYIMHBIX 00yJarOIIMMCS,
TaK KaK y HUX TOSIBJISIETCS BO3MOXKHOCTh CTPOUTH TpadUKH CIOXKHBIX (DYHKIIHH, OMPEIEIsITh UX
HauOOJbIIIMEe U HAUMEHbBINNE 3HAYEHUS, BBIYUCIATD IIomaan Guryp u oObEMBI Tel, HAXOIUTh
CKOPOCTH W YCKOpPEHHWsI TmporieccoB. JlaHHas conaepkaTenbHas JIMHHUS OTKPHIBA€T HOBBIC
BO3MOKHOCTH IIOCTPOEHHUS MATEMaTHYECKUX MOJENEeH pealbHbIX CHUTYyaluil, MO3BOJSET
HaxOJIUTh HaWJIydlllee pelieHWe B TPHUKIAAHBIX, B TOM YHCJIEC COIHATHHO-DKOHOMHYECKHX,
3aa4ax. 3HAKOMCTBO C OCHOBaMH MaTEMaTHYECKOTO aHaiu3a CIOCOOCTBYET pPa3BUTHUIO
a0CTpaKTHOTO, (POPMATLHO-JIOTHYECKOTO M KPEATUBHOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUUN
pacro3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U UcKyccTBe. OOydarommuecs



Y3HAIOT O BbIAAKOIINUXCA PE3YyJIbTATaX, IMOJYYCHHBIX B XOAC PAa3BUTHA MATCMATHKU KaK HAYKH, U
00 X aBTOpax.

CopnepxatenpHo-MeToanYeckass JuHUA «MHOXECTBa M JIOTMKa» BKIIOYaeT B ce0s
JJIEMEHTBl TEOPUHM MHOXECTB M MaTEeMAaTUYEeCKOH JIOTUKH. TeopeTHKO-MHOXKECTBCHHBIC
NpPECTaBICHUs MPOHU3BIBAIOT BECh KypC LIKOJBHOW MaTeMaTHKH W TpeiarailoT Hamboiee
YHUBEPCAJBHBIN S3bIK, OOBEIAMHSIONIMNA BCE pa3ieibl MAaTeMAaTUKU M €€ TMPHIOKCHHH, OHH
CBA3BIBAIOT PA3HBIC MATCMATUUCCKUEC JUCHUIIIIMHBI U UX IIPUJIOKCHHA B CIUHOC LICJIOC. HO3TOMy
B2XHO JIaThb BO3MOXHOCTh OOY4YarolmeMycsl MOHHUMATh TEOPETUKO-MHOXKECTBEHHBIN SI3BIK
COBpeMeHHOﬁ MAaTeMaTUK MW HUCIOJB30BATH €Ir0 IJId BBIPAXKCHUSA CBOUX MBICJIEH. I[pyI‘I/IM
B2)XHBIM MPHU3HAKOM MAaTEMAaTUKH KaK HAYKH CJEIyeT MPU3HATh CBOWCTBEHHYIO € CTPOTOCTh
00OCHOBaHMHA W  CJEJOBAHUE OINPENEIEHHBIM IpaBHJIaM TIOCTPOCHHUS  JIOKA3aTElbCTB.
3HaKOMCTBO C ?JIEMEHTAMH MaTEMAaTHYECKOH JIOTHMKH CIIOCOOCTBYET DPa3BUTHUIO JIOTUYECKOTO
MBIIIJICHUA 06yqafonmxc;1, MO3BOJIACT UM CTPOUTH CBOU PACCYKICHHA HAa OCHOBC JIOTMYCCKHUX
npaBui, GOPMUPYET HABBIKA KPUTUYESCKOTO MBIIIJICHHUS.

B yueOHOM Kypce «Anrebpa W Hayajlla MaTeMAaTUYECKOTO aHaU3a» MPUCYTCTBYIOT
OCHOBBI ~ MAaTE€MaTHYECKOTO  MOJCIMPOBAHUs, KOTOpPbIE  MPH3BaHbl  CIIOCOOCTBOBATH
(GOpMHUPOBAHUIO HABBIKOB TOCTPOCHUS MOJEJIEH peaqbHbIX CHUTYaAllMid, HCCIEIOBAHUS STUX
MOJIENICHl C TOMOIIBI0 ammapara ajireOpbl W MaTeMaTHYeCKOro aHaJiu3a, WHTEPIpETaluu
IMMOJIYYCHHBIX PE3YJIbTATOB. Taxue 3aJJaHusl BIIJICTCHBI B Ka)KIlBIfI M3 pasaciioB IMPOrpaMMhbl,
MIOCKOJIBKY BECh MaTepuai y4eOHOTro Kypca IUPOKO HMCIOIB3YeTCs JIJIS PEHICHUS MPUKIAIHBIX
3amad. [lpm pemeHuMM peanbHBIX NPAKTUYECKUX  337ad  OOydYaromuecss pPa3BHBAIOT
HaOJIFOIaTEIbHOCTh, YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, aOCTParupoBaThCsi, HCIOJIb30BATh
aHaJIOTHIO, 0000IIaTh M KOHKPETH3UpPOBaTh Mpodiiemy. JlearenbHOCTh MO (OPMHPOBAHUIO
HaBBIKOB PEIICHHS MPUKIIAJHBIX 3a/la4 OPraHU3yeTCs B MPOIIECCe U3YyUEHHsI BCEX TeM Y4eOHOTo
Kypca «AnreOpa 1 Hayajia MaTeMaTHYECKOTO aHATTN3a.

Ha u3ydenue yueOHOro Kypca «Anredpa u Havyaisa MaTeMaTHYEeCKOTO aHaIM3a» OTBOJIUTCS
272 4aca: B 10 xmacce — 136 gacoB (4 gaca B Henmento), B 11 kimacce — 136 yacoB (4 yaca B
HEJIEIIO).



COJAEP/KAHUE OBYYEHUA
10 KUIIACC

Yuciia 1 BLIYUCICHUA

Panyonanenelie uncia. OOBIKHOBEHHbIE U JECATUYHbIE APOOH, MPOLEHTHI, OECKOHEUHbIE
nepuoauieckue apodu. Ilpumenenue apoOeil 1 MPOLEHTOB I pEIIeHHUs TPUKIIaIHBIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAHUM U peaTbHON KU3HHU.

JleiicTBuTenbHbIe YKcna. PalmoHambHBIE M WppallMOHAIBHBIC YHcla. ApuMeTHUecKue
ornepauuu ¢ JCHCTBUTEIBHBIMH 4YHCIAMH. MOAynb AEHCTBUTEIBLHOIO YHCIA M €r0 CBOWCTBA.
[TpuOn>k€HHbIE BBIUMCIIECHUS, IpaBWJIa OKPYIJIEHMs, MNPUKHUJKA U OLEHKa pe3ysbrara
BBIYHCIICHUM.

Crenenb ¢ neibM nokasateneMm. bunom Heiotona. Mcnonp3oBanue nmoaxosimei popmbl
3alACU ACUCTBUTEIIBHBIX YUCEI Ul PEILIECHUS IPAKTUYECKUX 3a1a4 U IPEJCTABICHUS JAHHBIX.

Apudmernueckuii KOpeHb HaTypaJIbHON CTEIIEHH U €r0 CBOICTBA.

CreneHp ¢ palMOHAJBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JECHCTBUTEIbHBIM
IIOKA3aTeJIEM.

Jlorapudm uncna. CoiicTa jgorapudma. JlecaTuuHble U HaTypalibHbIE JIOrapu(MBbI.

CuHyc, KOCUHYC, TAHT€HC, KOTAHI'€HC YHMCIOBOIO0 apryMeHTa. ApKCHUHYC, apKKOCHHYC U
apKTaHI€HC YHCIOBOIO apryMeHTa.

YpaBHeHUs M HEpaBEHCTBA

ToxnecTBa W TOXIECTBEHHble IpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YPAaBHEHUS.
PaBHOCWIIBHBIE ypaBHEHUS U ypaBHEHM-CIIeACTBUS. HepaBeHCTBO, penieHne HepaBeH CTBA.

OCHOBHBIE METO/Ibl PELICHHUS LIEeIbIX U JPOOHO-pAllMOHANIBHBIX YPAaBHEHUN U HEPaBEHCTB.
MHorouneHsl OT OJHOM NEPEMEHHOW. JleleHMe MHOrowieHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. Muorousnensl ¢ rensivu kodddunnentamu. Teopema Buera.

[TpeoOpa3oBaHs YMCIOBBIX BBIPAXKEHUM, COJIEPIKAINX CTENIEHU U KOPHH.

HppanuonaneHple  ypaBHeHUs. (OCHOBHBIE METOABl PEUICHMsS  HPPALMOHAIBHBIX
YpaBHEHUM.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PELICHUS IT0KA3aTEIbHBIX YPABHEHUIA.

[TpeobpazoBaHue BbIpaXKEHHM, COlepKalIUX JorapudMsl.

Jlorapupmuueckue ypaBHeHHA. OCHOBHBIE METOABI pPELICHHs JIOTapu(PMUUECKHX
YpaBHEHUM.

OcHoBHBIE TpUroHoMmerpudeckue (opmynsl. IIpeoOpa3zoBaHue TPUTOHOMETPUUECKUX
BBIPAKECHUM. PellleHre TpUroHoMeTpu4eCKuX YpaBHEHHM.

Pemenue cucreM JIMHEWHBIX ypaBHEHMH. MaTpuua cUCTEMBl JIMHEWHBIX YpaBHEHMM.
Onpenenurens MaTpuipl 2X2, €ro reOMETPUYECKUH CMBICI M CBOWCTBA, BBIYUCIIEHHUE €ro
3HAYCHU, IPUMEHEHUE ONPENCIIUTENS )i PELICHHUs CUCTEMBI TUHENHBIX YpaBHEHUN. Pemenue
MIPUKJIAJHBIX 3a/1a4 C IOMOIIBIO CUCTEMBI JINHEWHBIX ypaBHEHMI. McciienoBanne MocTpoeHHON
MOJIEJIN C TOMOILBI0 MAaTPUIL] U ONIPEACIIUTEIIEH.

ITocTpoeHrne MareMaTHYeCKUX MOJENEN peaJbHOM CUTyallMH C IOMOIIBK) YpPaBHEHUH U
HepaBeHCTB. [IpuMeHeHHe ypaBHEHHMN M HEPAaBEHCTB K DPEIICHUI0 MaTeMaTUYeCKMX 3aJad U
3a]a4 U3 pa3IU4HbIX 00JacTel HayKu U pealbHOM JKU3HH.

DOyHKUUH U rpaduKu

OyHKMs, crnocoObl 3anaHus (yHkuuu. B3anmuHo oOpatnblie ¢yHkiuu. Kommosunums
¢ynkuuit. I'paduk pynkunn. DnemMeHTapHbIe Ipeodpa3zoBaHus Tpa@uKoB (yHKIMHA.

Ob6unacTp onpeaeneHuss 1 MHOKeCTBO 3HaueHUi ¢yHkiuu. Hynu ¢yaknuu. [IpomexyTku
3HaKonocTosHcTBa. YETHbie M Heu€THble QyHKUuU. [lepuognueckue ¢yHkuuu. IIpomexyTku
MOHOTOHHOCTH (pyHKUMH. MakcumMyMbl 1 MUHUMYMBI QyHKIMU. Hanbomnbiiee u HauMeHblIee
3Ha4YeHUs (QYHKIHUU Ha IPOMEKYTKE.



JluneliHasi, KBaJipaTU4YHas U JpoOHO-THHENHHas GYHKIUU. DIEMEHTapHOE HCCIeI0BaHuE U
MOCTPOEHNE UX TPadUKOB.

Crenennast pyHKIMS ¢ HATypalbHBIM M IENBIM IMOKaszareiaeMm. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHsS n-0il cTeneHu Kak (pyHKUMU OOpaTHOW CTENEHU C HATypalbHBIM
IIOKa3aTEJIEM.

[TokazarenbHas u norapudmudeckas GpyHKIUU, UX CBoMcTBa U rpaduku. Vcnonb3oBanue
rpadukoB QYHKIMIA JUTsS pEIICHUsT ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYXHOCTb, ONpPEIEICHHE TPUTOHOMETPUUYECKUX (QYHKIMN
YKCJIOBOTO apryMeEHTA.

OyHKIMOHATbHBIE 3aBUCHMOCTH B PEaIbHBIX MpOIleccax U SBJICHUAX. ['papuKku peabHbIX
3aBUCUMOCTEH.

Hayana matemMaTH4yecKkoro aHajaimsa

ITocnenoBaTeNbHOCTH, CIOCOORI 3aJaHMs IOCIEA0BATENLHOCTENR. MeTon MaTeEMaTHYECKOH
WHAYKUUA. MOHOTOHHBIE M OrpaHUYEHHBIE IOCIIETOBATEIBLHOCTH. VCTOpUS BO3HMKHOBEHUS
MaTEMaTUYECKOI0 aHaJIN3a KaK aHaJln3a OECKOHEUHO MaJIbIX.

Apudmerndeckass U reoMeTpuueckas mIporpeccud. beckoHedHO — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma OeCKOHEUHO YOBIBAIOIIEH reOMETpPUUECKON MPOTrPECCUU.
JluHelHbII W SKCHOHEHIUANbHBIA pocT. Yucmo e. Dopmysna CIOXKHBIX IPOLIEHTOB.
Hcnonp30BaHne IPOrpeccHy JUIsl pELIEHUs] pealIbHbIX 3aJa4 IPUKIaHOTO XapaKTepa.

HenpepriBuble (yHKIMH W uX cBoiicTBa. Touku paspbiBa. ACHUMOTOTH TpaduKOB
¢ynkuunii. CBoiicTBa (DyHKIMI HEMPEPBHIBHBIX Ha OTpe3ke. MeToJ MHTEpBAJOB JUISl PEIICHUS
HepaBeHCTB. [IprMeHeHre CBOMCTB HeNpepbIBHBIX (DYHKIIUH JJIsl pEeHIeHUs 3a/1a4.

[lepBas u BTopas npousBoHbie pyHKIUHU. OnpeneaeHue, TeoMeTpUIeCKUil 1 (pU3NIeCcKuit
CMBICT MPOU3BOAHON. YpaBHEHUE KacaTeNbHOM K rpaduKy PpyHKIHUH.

[TpousBoaHble AnieMeHTapHbIX QyHKUUN. [Ipon3BoaHAs CyMMBbl, IPOU3BEIECHMSI, YACTHOTO
Y KOMIO3UIINU (QYHKITUH.

MHo:xecTBa U JIOTHKA

MHoXecTBO, onepaluy HajJ MHOXXECTBaMU U MX CcBoicTBa. [{uarpammbl Diliepa—BeHHa.
[IprMeHeHrne TeopeTUKO-MHOXKECTBEHHOIO ammnapara Ui ONUCaHHUs peajbHBIX MPOIECCOB U
SBJICHUH, TIPU PEIIEHUH 3a]a4 U3 APYTUX y4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBHUE,
JI0Ka3aTeNNbCTBO, PABHOCWIBHBIE YPABHEHHUS.

11 KUIIACC

Yucsia v BLIYUCICHUSA

Harypanpaple w 1enble yucia. [IpuMeHeHWe NPU3HAKOB JCITUMOCTH IICNIBIX YHCE,
HaubonbImi o6mui nenutens (nanee — HOJl) u Haumensiee obimee kpatHoe (manee — HOK),
OCTaTKOB IO MOAYJIIO, anropuT™Ma EBKIIMIa 1S perieH st 3a/1a4 B IEJbIX YHCIIaX.

KommiekcHple uymcna. AnreOpandeckas W TpUTOHOMeTpuueckas (opmbl 3amucu
KOMIUIEKCHOTO YhCia. ApUPMETHIESCKHE ONEPad ¢ KOMIUIEKCHBIME Ynciamu. M3o0pakeHue
KOMIUIEKCHBIX YHCEN Ha KOOpAUHATHOH miockoctu. @opmyna Myaspa. Kopau n-oit cteneHu u3
KOMIUIEKCHOTO 4wmciia. [IpuMEHeHHe KOMIUIEKCHBIX 4YHCEN JUIS pelIeHus (QU3HYECKUX |
FEOMETPHUECKUX 3aJ1ad.

YpaBHeHUsI M HEpaBEHCTBA

CucreMa U COBOKYITHOCTh YpaBHEHU U HEPABEHCTB. PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBI-
CIIe/ICTBUS. PaBHOCHIIbHBIC HEPABCHCTBA.

OT60op KOpHEH TPUTOHOMETPUYECKHX YPaBHEHUH C MOMOIIBI0 TPUTOHOMETPUUECKON
OKPYXHOCTH. Perrenne TpuroHoMeTpuIecKiuX HEPaBeHCTB.

OCHOBHBIE METOJIBI PEIIEHHUs TTOKA3aTENbHBIX U JIOTapU(MUIECKIX HEPABEHCTB.

OCHOBHBIE METOJIBI PEIICHUS UPPAITUOHATHHBIX HEPABEHCTR.



OcHOBHBIE ~ METOABI  PELIEHUS CHUCTEM U COBOKYINHOCTEH  pPallMOHAJIbHBIX,
UPPALMOHATILHBIX, IOKA3aTEeIbHBIX U JIOTApU(PMUUECKUX ypaBHEHUI.

YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTPaMH.

[IpuMeHeHre ypaBHEHUM, CUCTEM U HEPABEHCTB K PEUICHUI0 MATEMAaTHYECKUX 3a1ad U
3aJa4 M3 Pa3IMYHBIX OO0JIACTe HAayKHM M pPEAIbHOM JKW3HU, HHTEPIPETAlus IOJTy4YeHHBIX
pe3yNbTaTOB.

DOyHKUUH U rPadpuKu

I'paduk kommnosunun QyHkuuii. 'eomerpudeckue oOpasbl ypaBHEHHI U HEPAaBEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U IPaQUKU.

['paduueckue MeTonbl pEIICHUS YpaBHEHHH M HEpaBeHCTB. ['paduueckue MeETOABI
pelIeHus 3a/1a4 C mapaMeTpaMu.

Hcnonw3oBanue rpadukoB (YHKIUN Ui MCCIEAOBAHUS TPOIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPHU PELICHUH 3a/1a4 U3 IPYrUX YUeOHBIX MPEAMETOB U peaabHOU KU3HU.

Havyana mareMaTH4eCKOro aHajaimu3a

[TpumeHeHre MPOU3BOIHOM K MCCIIEI0BAaHUIO (PYHKIIMI HA MOHOTOHHOCTD M AKCTPEMYMBI.
Haxoxaenre HanOoIbIIero 1 HaMMEHBIIIET0 3HAYCHU HEeNIPePhIBHOW (DYHKIIMK Ha OTPE3Ke.

[IpuMeHeHre NPOM3BOJHOM ISl HAXOXKJECHUS HAWIYYIIEro PEIICHUS B IPHUKIAJAHBIX
3amadax, Ui OINpPENENICHUS CKOPOCTH W YCKOPEHHUS TIpolecca, 33aJaHHOTO (GOpPMYIION WiH
rpaguKoOM.

[TepBooOpa3Has, OCHOBHOE CBOHCTBO IepBOOOpa3HbIX. [lepBoOOpa3HBIE 3IEMEHTAPHBIX
dbyukuuii. [IpaBuna Hax0XAEHUS IEPBOOOPA3HBIX.

Wurerpan. I'eomerpuyecknii CMbICI MHTErpaia. Berauciienne onpenenéHHoro uHTerpaia
no popmyne Hetotona-Jleli6uuma.

[IpumeHeHue wWHTErpana JUisi HAXOXKACHUS IUIOLAAeHd IJIOCKUX @uryp u 00BbEMOB
F€OMETPUUYECKUX TEJ.

[Tpumeps! pemennit auddepeHnnanbHpIX ypaBHeHHA. MaTeMaTHUecKoe MOJICITHPOBAHNE
peallbHBIX MPOIECCOB ¢ MOMOIIbIO AU(PEepeHIInATbHBIX YPaBHEHUH.



IIJTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA YYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM VYPOBEHbL) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUMA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaaaHCKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OO0YyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4YJIEHA POCCHUHCKOro OOIECTBa, MPEJICTABICHUE O MAaTEMAaTUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IMYHBIX CTPYKTYp, SBICHHUI, MpoOlenyp TpakJaHCKOro oOuiecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATH C COIMAIBLHBIMH WHCTHUTYTAMHU B
COOTBETCTBUU C UX (PYHKIUSIMHU U Ha3HAUCHUEM;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUMCKON TPaXkTaHCKON MIEHTUYHOCTH, YBAXKEHUS K MPOILJIOMY U
HACTOAILLIEMY POCCUMCKOM MaTeMaTUKH, LIEHHOCTHOE OTHOLIEHUE K JOCTUKEHUSIM POCCHUUCKHUX
MaTEeMaTHUKOB M POCCHUHCKON MaTeMaTH4YeCKOW WIKOJIbI, HCIOJIb30BAHUE ITHX JOCTHUKECHHUH B
JIPYTUX HayKaX, TEXHOJOTHIX, chepax SIKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHHWE  JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Hapojaa, Cc(pOpPMHUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MOBEICHHUS, CBI3aHHOTO C MPAKTUYECKUM MPUMEHEHHUEM
JOCTH)KCHUN HAyKH U JCSTEIBHOCThIO YUYEHOTO, OCO3HAHWE JMYHOIO BKJaJa B IMOCTPOEHUE
YCTOHYMBOTO OyayIIEro;

4) 3cTeTUYECKOr0 BOCTIMTAHMS:

JCTETHMYECKOE  OTHOIIEHHWE K  MHUPY, BKJIIOYas  OCTETHUKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3ajay, pEUIeHUH, pacCyXIEeHUH, BOCIPUUMYHUBOCTD K
MaTeMaTUYECKUM acleKTaM Pa3InYHbIX BHIOB UCKYCCTBA,

5) pu3uvecKkoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATh MaTeMaTUUECKUE 3HAHUS B UHTEpecax 3J0POBOTO
u 0e3omacHoro oOpa3a >KHU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (310pOBOE
nuTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHITUN U OTABIXA, pEryNspHas (u3nueckas akTHBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MIPH 3aHITHIX CIIOPTHBHO-030POBUTEIHHOM JIEATETEHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/Yy, OCO3HAHHUE IICHHOCTU TPYJOIIO0US, HHTEPEC K pa3IMYHbIM chepam
npohecCHOHANBEHOM AESITeNTbHOCTH, CBSI3aHHBIM C MAaTEMaTHKON U €€ MPUIIOKEHUSMHU, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oynymied mnpodeccut W pearnu30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHbl, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaTH4ecKoMy oOpa3oBaHUIO U
caM00Opa30BaHMIO Ha MPOTSHKEHUU BCEH KU3HHU, TOTOBHOCTh K AKTUBHOMY yYaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKOM HANlPaBICHHOCTH;

7) IKOJIOTrM4eCKOr0 BOCIIMTAHMS:

c(OpPMUPOBAHHOCTh JKOJOTUYECKOW KYIbTYphl, TOHUMaHHE BIHUSHUS COLUAIBHO-
HSKOHOMHUYECKUX TIPOIECCOB HAa COCTOSHME NPHUPOIHONM M COIMAIBHOM Cpejbl, OCO3HAHUE
I00AaNbHOTO — XapakTepa  JKOJOTHMYECKHX  MpoOJeM, OpHEeHTalus Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAHUU JJIs pelIeHUs 3a7ad B 00JIACTU OKPYXKAIOUIEH Cpefibl, TUIAaHUPOBAHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUMN JIsl OKPYKAIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH W OOIIECTBEHHOW MPAKTHUKH, TOHMMAaHUE MATEeMAaTHYECKOW HayKh Kak CQepbl
YeJIOBEUECKON JIEATEIbHOCTH, TANOB €€ Pa3BUTUS M 3HAYUMOCTH I Pa3BUTHUS LIMBUIM3ALINH,
OBJIQJICHHE SI3BIKOM MATEMAaTHKUA MU MAaTEeMaTHYECKON KyIbTYypOil KaK CPEeICTBOM MO3HAHUS MHPA,
TOTOBHOCTb OCYHIECTBJISITh IPOEKTHYIO U MCCIIEI0OBATENBCKYIO NEATEIbHOCTh UHAUBUAYAIBHO U

B TpyIIIIE.



METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3oBble Jloruyeckue AefcTBUA:

BBISIBJISITH M XapaKTepPU30BaTh CYLIECTBEHHbIE MPU3HAKM MAaTEMaTHYECKHMX OOBEKTOB,
MOHSTHI, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH ONPEACICHUS TOHATHUH,
yCTaHABIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(PUKALKMKA, OCHOBAHUA [UIsi 0000IIeHUs u
CpaBHEHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIN3A;

BOCIPUHUMATh, (HOpPMYIHpPOBaTh W MPEOOPa30BBIBATH CYXKIEHUS: YTBEpPAUTEIbHbIE U
OTpUIATENIbHBIC, AMHIUYHBIC, YACTHBIC U OOIIUE, YCIIOBHBIC,

BBISIBJISITH MaTeMaTHYEeCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus B (akTax,
JaHHBIX, HAOMIONCHUSX ©  YTBEPXKICHUSAX, TMpeIyiaraTb KPUTCPUU JUIS  BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

JiefaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JCIYKTUBHBIX M HHIYKTUBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIILHO JIOKA3aTeIbCTBA MATEMATUUYECKUX YTBEPKACHUHN (NIpSMbIE U
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIMIO, MPUBOAUTH TMPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXJICHHSI U BHIBOJIBI;

BbIOUpaTh CcHoco® pemieHus YydeOHOM 3afgaud (CpaBHHMBATh HECKOJIBKO BapHaHTOB
peuieHusi, BbIOMpaTh HamOoJIee TMOAXOIAIIUNH C YYETOM CaMOCTOSTEIBHO BBIJCICHHBIX
KPUTEPHUEB).

ba3oBble ucciiegoBare/bCKue AeiiCTBUS:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIIEN0BATENbCKUI MHCTPYMEHT MO3HAHUA, (OPMYIUPOBATH
BONIPOCHI, (UKCHPYIOIIHE MPOTUBOpEUYHe, MpoOiIeMy, yCTaHABIMBAaTH HCKOMOE W JaHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHUE;

MPOBOJIUTh  CAMOCTOSITEJIbBHO  CIUIAHUPOBAHHBIA  DKCIIEPUMEHT, HCCIICIOBAaHUE 10
YCTaHOBJICHUIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OOBEKTa, SIBICHUS, IMPOLIECCa, BBISIBICHUIO
3aBUCUMOCTEN MEXIAy 00bEKTaMU, SIBIICHUSMH, ITPOIIECCAMHU;

CaMOCTOSITENNLHO (OPMYITHUPOBATH 000OIIEHUSI ¥ BBIBOABI MO PE3ylbTaTaM MPOBEAEHHOTO
HaOJIOJICHUS, CCIIEIOBAHMUS, OIICHUBATh JJOCTOBEPHOCTH MOTYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U
0000I1IEeHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE TMPOIIECCA, & TAKXKE BBIABUTATH MPEANOIO0KEHUS O
€ro pa3BUTHHU B HOBBIX YCIIOBUSIX.

Pabora ¢ undpopmanmeii:

BBISBJISITH JeUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJI OTBETA HAa BOMPOC U IS
pelieHus 3a/1auu;

BbIOUpaTh MHGOPMAIMI0O M3 HCTOYHHUKOB  Pa3NUYHBIX THUIOB, AaHaJIU3UPOBAThH,
CHUCTEMAaTHU3UPOBATh W HWHTEPHPETUPOBATh HMHGOPMAIMIO PA3IMUYHBIX BHUIOB U (HopM
MPE/ICTABICHHUS;

CTPYKTYpUpOBaTh  HHGOPMAIMIO, TPEACTABIATH €€ B pa3IMUHBIX  (QopMax,
WJLTIOCTPUPOBATH TpadUUeCcKH;

OIICHWBATh HAAEKHOCTh HMHPOPMAIIMM TIO CAMOCTOSITEIBHO  CHOPMYITUPOBAHHBIM
KPUTEPUSIM.

KoMmyHnKaTuBHBIE yHUBEpPCAJIbHbIE Y4eOHbIE /1eliCTBUSA

Oo01enue:

BOCTIPUHUMATh U (HOPMYITUPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBHUSIMU U IIENSMH
06HleHI/I$I, SICHO, TOYHO, FpaMOTHO BI)Ipa)KaTB CBOHO TO‘—IKy 3peHI/I$I B yCTHBIX U IIUCBMCHHBIX
TEKCTaX, JaBaTh IMOSICHEHUS [0 XOJy pEHIeHUs 3aJadyd, KOMMEHTUPOBAaTh MOJYy4YE€HHBIN
pe3ynbTarT;



B X0z€ OOCYX/IEHHUS 33/7aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOW TEMbI, MPOOJIEMBI,
perraeMoii 3a1adu, BBICKA3bIBATh WJICH, HAICJICHHBIC HA TOHMCK PEIICHHS, COMOCTABIATH CBOH
CYXJIEHUS C CYXACHUSAMHU APYrHMX YYaCTHHKOB JUANOra, OOHApY>KUBATh Pa3IM4HUe U CXOJICTBO
HO3UIMIA, B KOPPEKTHOU popme popMyIHpPOBaTh Pa3HOTIACHS, CBOU BO3PAKCHUS;

NPEICTaBIATh PE3YJbTaThl PEIICHHs 3a7add, SKCIEPUMEHTa, HCCIENIOBaHMs, MPOEKTa,
CaMOCTOATENIFHO BBIOMpATh (opMmMar BBICTYIUICHHS C Yy4ETOM 33/a4 NpPE3eHTAUH |
0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3amnus:

COCTABJIATh IUIAH, aJITOPUTM pPEIICHHs 3a/aud, BBIOMpATh CIIOCOO pEmIeHHs ¢ y4ETOM
UMEIOLINXCSA PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh U KOPPEKTHUPOBATH
BapUaHTHI pEHICHUH ¢ y4€TOM HOBOM MH(POPMALIUH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIH HHTEJJIEKT:

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
U MBICIUTENbHBIX TPOIECCOB, WX pPE3ylIbTaToOB, BIAAETh CIOCOOaMU CaMOMIPOBEPKH,
CaMOKOHTPOJIA IIpoLiecca U pe3ynbTaTa peIleHNss MAaTEMAaTUIECKON 3a1a4H;

NpEeABUAECTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHMKHYTh IpPH PELICHUM 3aJauHd, BHOCHUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAMICHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBHE pe3ysbTaTa LEIM M YCIOBUSIM, OOBSCHATH HPUYUHBI
JOCTHIKEHHUS] WJIM HEAOCTH)KEHUS Pe3yNbTaTOB JEATEIbHOCTH, HAXOAWTh OMIMOKY, [1aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eTEIbHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaJIbHONH pabOTHI IpU
pelieHny y4eOHbIX 3a/ay, NPUHUMATh IeJlb COBMECTHON JEATEIbHOCTH, IUIaHUPOBAThH
OpPTaHM3AII0 COBMECTHOW pabOThI, paclpeneNaTh BUABI PabOT, JOrOBapUBaThCS, OOCYKIATh
MPOLIECC U PE3YNIbTAT paboThl, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B IpyNHoBBIX (hopMax paboThl (00CyXkIeHHsS, OOMEH MHEHUH, «MO3TOBBIE
HITYpPMBI» U HWHBIE), BBIMOJHATH CBOIO 4YacTb PabOThl U KOOPAWHUPOBATH CBOM JEHCTBHS C
JpYTMMHM 4IEHaMHU KOMAaHJbl, OLIEHMBAaTh KayeCTBO CBOEr0 BKJIaJa B OOIIMHA MPOIYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YJaCTHUKAMU B3aUMOACHCTBUS.

IMPEJIMETHBIE PE3YJIBTATDBI

K xoHny oOyuyenus B 10 kuacce oOyyaromuicsi MOJYYUT CIEAYIOUIME MpeAMETHbIC
pe3yNbTaThl O OTAENIBbHBIM TeMaM palbouell mporpammsl ydeOHOro Kypca «AinreOpa u Hayaia
MaTEMaTHYECKOT O aHAJIN3a»:

Yucsia ¥ BHIYMCIICHUS:

CBOOOJTHO OTNEPUPOBATH MOHATUAMU: PALMOHAIBHOE YHCIIO0, OECKOHEYHas! MEepUOIUecKast
Ipo0b, MPOLEHTHI, UPPALMOHATIBLHOE YHUCIIO, MHOKECTBA PAIlMOHAJIBHBIX U JIEHCTBUTEIBHBIX
qKCell, MOAYJIb IEHCTBUTEIBHOIO YHCIIA;

MPUMEHSTH IpOOH U MPOIEHTHI AJIsl PEIIeHUs IPUKIAIHBIX 3a/1a4 U3 PA3IMYHBIX OoTpaciieit
3HAHUU U PEAIIbHOU KU3HU;

NPUMEHSTh NPUONIKEHHBIE BBIYMCIEHUS, MpaBWIa OKPYIJIEHUS, MPUKUIKY U OLEHKY
pe3yJsipTaTa BBIYUCIICHUN;

CBOOOJHO ONEpUPOBATh IOHSATHEM: CTEMEeHb C IeJbIM IOKa3aTelieM, HCIO0Jb30BaTh
HOIXOAALIYI0 (OpPMY 3alHMCH JACHCTBUTEIBHBIX YMCEN JUIs PelIeHUs MPaKTUYeCKUX 3a1ad U
MIPEJICTaBICHUS JaHHbBIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATypaIbHOI CTENeHH;

CBOOOJHO ONEPUPOBATH MOHATUEM: CTETIEHb C PALIMOHAIBHBIM I10Ka3aTeleM;



CBOOOJTHO OMEpUPOBATh IMOHATUSAMH: JIOTapu(dM dYHcIa, NECATUYHBIE M HATypajbHbIC
JorapudMmebI;

CBOOOJTHO OIEpPHPOBATh MOHATUSIMH: CHHYC, KOCHHYC, TaHT€HC, KOTAHI'€HC YHCJIOBOTO
apryMeHTa;

OIIEpUPOBATh NOHATUAMHU: APKCUHYC, APKKOCUHYC U apKTaHI'€HC YUCIIOBOTO apryMeEHTa.

YpaBHeHNsI M HEPABEHCTBA:

CBOOOJHO  ONEpUPOBATH  MOHATHSAMH:  TOXKIECTBO,  ypaBHEHHE,  HEPaBEHCTBO,
PaBHOCHJIbHBIE YPABHEHUS U YPAaBHEHUI-CIIEICTBUS, PABHOCHIIbHbIE HEPABEHCTBA;

OPUMEHSTHh pa3IM4YHbIE METOJbl PELICHHS pAlMOHAIBHBIX U APOOHO-PAMOHATBHBIX
YPaBHEHU, IPUMEHSTh METO/ HHTEPBAJIOB JIJIsl pEILICHUS] HEPABEHCTB;

CBOOOJTHO ONEPUPOBATh MOHATHSAMH: MHOTOYICH OT OJHOW IMEPEeMEHHOH, MHOTOWIEH C
HeJbIMA KO3 QULIMEHTaMH, KOPHM MHOTOWIEHA, MPUMEHATh JEJeHHEe MHOrowieHa Ha
MHOT'OYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera 11 pemenus 3anay;

CBOOOJHO ~ONEpUpOBaTh IMOHATHSMU: CUCTEMa JIMHEHHBIX YpaBHEHUH, MaTpuLa,
ONpeAeIuTEeNb MaTpUllbl 2 X 2 W €ro IreOMETPUYECKUH CMBICH, MCIOIb30BaTh CBOMCTBA
onpenenurens 2 X 2 Jyuisg BBIYUCIECHUS €r0 3HAUY€HUs], IPUMEHSATh ONPEACIUTENN Ul PeLICHHS
CUCTEMbl JIMHEWHBIX YPaBHEHUH, MOJEIUPOBATH peajbHbIE CUTyallUd C MOMOIIbI) CHCTEMBbI
JUHEWHBIX YpaBHEHWH, UCCIeI0BaTh IOCTPOEHHbIE MOJAEIM C IOMOIIBIO MaTpull U
OInpeAenuTeNel, UHTEPIPETUPOBATh ITOYYEHHBII pe3ybTarT;

UCIIOJIb30BaTh CBOMCTBA JIEMCTBUI C KOPHAMU /7Sl Ipe0Opa30BaHUs BEIPaKEHUI;

BBIIOJHATh NPEOOpa30OBaHUsST YMCIOBBIX BBIPAKEHUH, COAEpXKAIUX CTEHNEHU C
paLMOHATILHBIM I10Ka3aTelleM;

UCITIOJIB30BaTh  CBOWMCTBA JIOTapU(MOB Ui  MpeoOpazoBaHMs  JIOTapU(PMUIECKUX
BBIPXKEHUI;

CBOOOJAHO  ONEpUPOBaTh  MOHATUSIMM:  HMpPPALMOHAIBHBIE,  IIOKa3aTelIbHbIE U
Jorapu(pMHUECKUE YpaBHEHUS, HAXOIUTh MX PELICHUs C ITOMOIIbIO PAaBHOCUIIBHBIX MEPEXO0B
WM OCYUIIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHATh  OCHOBHBIE  TpUTOHOMEeTpudeckue  (opMyasl i 1peoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHUI;

CBOOOJTHO OIEPUPOBATH TOHATHEM: TPUTOHOMETPHUYECKOE YypaBHEHHE, IPUMEHSTh
HeoOxoauMble (POPMYJIbI 1711 PELICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHU;

MOJENUPOBaTh peaJbHble CUTyallMM Ha s3bIKe aireOpbl, COCTaBIATh BbIPAXKEHUS,
YpaBHEHHUs, HEPAaBEHCTBA IO YCIOBUIO 3aJadyM, HCCIENOBaTb IMOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DyHKIUUHA U TPaPUKH:

CBOOOJTHO OMEpUpPOBaTh MOHATUAMHU: (YHKIHMS, CHOCOOBI 3aJaHus (QYHKLIUH, B3aUMHO
oOpaTHble (QYHKIMM, KOMHO3ULIMS (QYyHKUMN, rpaduk (QYHKIMH, BBINOJHSITH AJIEMEHTapHbIE
npeoOpa3oBaHus rpadukoB GyHKINH;

CBOOOJHO ONEpUPOBATH MOHATHUSAMHU: O0JAacTb OMNpPENETICHHUs M MHOXKECTBO 3HAuEHUM
GbyHKUIMY, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJHO ONEpPUPOBATh MOHATUAMHU: YETHBIE M HEUYETHbIE (PYHKIMM, NEPUOAUYECKUE
(GyHKIMU, TPOMEXKYTKM MOHOTOHHOCTH (YHKIUM, MAaKCUMyMbl W MHUHHMMYMbI (DYHKIHH,
HauOoJIbIlIee ¥ HaMMEHblIee 3HaueHre QYHKIIUU Ha IPOMEKYTKE;

CBOOOJTHO OIEpPHUPOBATH TMOHATHSAMHU: CTENEHHass (DYHKIMS C HATypaJIbHBIM U LEJIBIM
nokasaresnemM, rpaguk CTelneHHOW (YHKIMM C HaTypalbHBIM U ILIEJbIM IOKa3aTeleM, rpadux
KOPHS N-0i CTETEeHH KaK (YHKIIMU OOpaTHOM CTENEHH C HATypaJIbHBIM MOKa3aTesIeM;

ONepUpOBaTh MOHATUSMM: JIMHEWHAs, KBagpaTWyHas M JApoOHO-IMHEHHas (YHKIUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHUE U IIOCTPOCHUE UX IPa(pUKOB;

CBOOOJHO OMEpUPOBATH MOHATHSMH: MOKa3aTelbHas U jorapupmuyeckas GyHKIUHU, UX
CBO¥CTBA U rpaduKu, UCIIOIH30BaTh UX I'padUKH JUISl pelICHHs YPaBHEHMIA;



CBOOOJHO ONEPUPOBATh MOHATHSIMU: TPUTOHOMETPHUYECKAs] OKPY>KHOCTB, OIpENeIeHUE
TPUTOHOMETPUUYECKUX (PYHKLIUI YHCIOBOIO apryMEHTa;

UCTIOJIb30BaTh Ipaduku (QYHKIMHA A7 UCCIEIOBAaHHUS MPOLECCOB M 3aBUCHUMOCTEH Ipu
peLIeHUH 3aJad U3 JPYTruX y4eOHbIX IPEIMETOB M pealbHOW KHU3HM, BbIpaXkaTb (OpMyIaMu
3aBUCUMOCTH MEXKy BETMUMHAMY;

Havaja maTeMaTH4eCKOI0 aHAJIM3A:

CBOOOJTHO OIEPUPOBATH MOHATHAMHU: apuPMETHYeCKas U TeOMETpUYECKas MpOrpeccus,
0eCcKOHEUHO yOBIBarOLIasi FeOMETPUUECKasi MPOrpeccHs, TMHEHHBIN U 3KCIIOHEHIMAIbHBIA POCT,
(dopMyIa CI0XHBIX MPOLIEHTOB, UMETh PECTABICHNE O KOHCTAHTE;

MCII0JIb30BaTh IIPOIPECCUH ISl PELICHMS] PEAJIbHBIX 3a/1a4 IPUKJIAJHOTO XapaKTepa;

CBOOOJHO  ONEpUPOBATh MOHATHSAMH:  TOCJIEAOBATENBHOCTh, CIOCOOBI  3a/aHUS
IIOCJIEI0BATEIBHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE [TOCIEN0BATEIbHOCTH, IOHUMATh OCHOBBI
3apOXKICHUS MATEMaTHYECKOTO aHAJIN3a KaK aHajn3a OECKOHEYHO MaJbIX;

CBOOOJIHO ONEpPHPOBATh MOHATUSAMH: HENpPEpbIBHBIE (DYHKIMM, TOUKU pa3pbiBa rpaduxa
¢byHKIMH, aCUMOTOTHI Tpaduka QyHKIHIH;

CBOOOJTHO OINEpHpPOBATh MNOHATHEM: (DYHKIMs, HEHpepbiBHAas Ha OTpE3Ke, NPUMEHSTh
CBOWCTBA HETIPEPBIBHBIX (DYHKLWH sl pEIICHUS 3a/1a4;

CBOOOJTHO ONEpUpOBaTh IOHATHUAMHU: IepBas W BTOpas NPOMU3BOJHBIE (YHKIHH,
KacaTenbHast K rpaduky QpyHKINH,

BBIUNCIIATh IPOU3BOIHBIE CYMMBI, IIPOM3BEIEHUS, YaCTHOTO M KOMIIO3MIIMH JBYX
(GyHKIWH, 3HATH TPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIIHUI;

UCII0JIb30BaTh T€OMETPUYECKUN U (PU3UUECKUI CMBICI IPOU3BOJHOM JUIsl peLLICHUs 3a/1au.

MHozxecTBa U JIOTHKA:

CcBOOOJIHO ONIEPUPOBATH MOHATHSIMU: MHOXECTBO, OII€pPAaLlUU HaJl MHOKECTBAMH;

MCIIOJIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIN ammapar JUlsl ONMCAaHUsl peajlbHbIX MPOIIECCOB
U SIBJIGHUH, IPU PELICHNH 3a/1a4 U3 JPYTUX y4eOHBIX IPEIMETOB;

CBOOOJHO ONEpUpOBaTh MOHSTUSIMM: OIpEAEICHUE, TEopeMa, ypaBHEHHUE-CIIEJCTBUE,
CBOWCTBO MaTeMaTH4ecKOro OOBEKTa, J0Ka3aTelbCTBO, PABHOCWIIbHBIE YpaBHEHHUS U
HEPABEHCTBA.

K xonmy oOyuyenus B 11 kiacce oOydaromIuiCs MOJYYUT CIEAYIOIIHME NpEeIMETHbIE
pe3yNbTaThl O OTAENIBbHBIM TeMaM palbouell mporpammsl ydeOHOTo Kypca «AnreOpa u Hayaia
MaTEMaTHYECKOT O aHAJIN3a»:

Yuciia ¥ BbIYMCIICHUS:

CBOOOJTHO OIEPUPOBATH MOHATUSAMH: HATypajJbHOE M 1EJ0€ YHUCIO, MHOXXECTBa
HaTypaJIbHBIX M LENbIX YHUCEN, UCIOIb30BaTh MPU3HAKU AeauMocTH nenbix yucen, HOA u HOK
HaTypaJIbHBIX YHMCEJl AJIs PELIEHUs 3a7a4, IPUMEHATh alnroput™ EBkinnna;

CBOOOJHO ONEPUPOBATh MOHATHEM OCTATKA MO MOJYJIO, 3aIIUChIBaTh HATypaJIbHBIE YHCIIA
B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJHO ONEpPUPOBATh MOHATHUAMU: KOMIUIEKCHOE YHMCIIO U MHOXECTBO KOMILUIEKCHBIX
qucell, MPeICTaBIsATh KOMIIJICKCHBIE YHCIIa B aNre0pandeckoil 1 TpPUroHOMETpUYEcKoi (opme,
BBITMOJIHATH apu(METHUECKHE ONEPALINU ¢ HUIMH U U300pakaTh Ha KOOPIAUHATHON IJIIOCKOCTH.

YpaBHeHUS H HEPABEHCTBA:

CBOOOJAHO  OMEpUPOBaTh  MOHATHSIMH:  HMppAllMOHANbHbBIE,  IOKa3aTeJIbHbIE U
JorapupmMHUECKUe HEPABEHCTBA, HAXOAUTh MX PEIICHHUS C TOMOIIBIO PABHOCUIILHBIX MEPEXOI0B;

OCYIIECTBIISATH 0TOOP KOPHEW MPU PEeIIeHNH TPUTOHOMETPUYECKOTO YPABHEHHUS,

CBOOOJTHO OIEPUPOBAaTh MOHATUEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, MPHUMEHSTh
HeoOxoauMble (POPMYIIbI IJIS1 pELICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH MOHATUSAMHU: CUCTEMA M COBOKYITHOCTh YPaBHEHUH U HEPABEHCTB,
PaBHOCUJIBHBIE CUCTEMBI I CUCTEMBbI-CJICACTBHS, HAXOAUTh PEIICHHUsI CHCTEMBI M COBOKYITHOCTEMN
pallMOHATIBHBIX, HWPPALMOHAIBHBIX, IIOKA3aTENbHBIX M JIOTapU(PMUYECKHX ypaBHEHUH U
HEPABEHCTB;



pemats palioHaJIbHbIe, HWpPpAIMOHANBHBIC, I[OKa3aTelbHbIE, JOorapudMuyecKue u
TPUTOHOMETPUYECKHE YPABHCHUS U HEPABEHCTBA, COJICPIKAIINE MOYJIA U TTapaMeTPhI;

MPUMEHSTH TpadUIecKrue METOIBI ISl PEIICHUST YPABHCHHUI ¥ HEPABEHCTB, a TaKXKe 3a/1a4
C IapaMeTpaMu;

MOJICTTMPOBATh pEabHBIC CHTYAIlMM Ha S3bIKE ainreOphl, COCTABIATH BBIPAKCHUS,
YpaBHEHHUs, HEPABEHCTBA U WX CHUCTEMBI IO YCIOBUIO 3aJa4M, HCCIEAOBATh MOCTPOCHHBIC
MOJICJIH C UCIIOJIb30BAHUEM arrapara anreOpbl, HHTEPIPETUPOBATH MTOJYICHHBIN pe3yIbTaT.

DOyHKIUM U rpapukm:

CTPOUTH TpapuKy KOMMO3UIHMHA (DYHKIUN C IMOMOIIBI0 AJIEMEHTAPHOTO UCCICAOBAHUS U
CBOMCTB KOMIIO3HUITUH ABYX (DYHKITHIA;

CTPOUTh TeOoMeTpUYeckre oOpa3bl ypaBHEHHWH ¥ HEPABEHCTB HA KOOPAWHATHOU
IJIOCKOCTH;

CBOOOHO OMEPUPOBATH MOHATUSMU: TPA(QUKH TPUTOHOMETPHICCKUX (YHKITHIA,

MPUMEHATH (PYHKITMH I MOACIIUPOBAHUS U UCCIICIOBAHUS PEATbHBIX IMPOIIECCOB.

Hauajia MaTeMaTHYeCKOr0 aHAJIN3a:

UCIIONIb30BaTh MPOU3BOJIHYIO JUIS HCCIeAoBaHUS (YHKIMM HAa MOHOTOHHOCTh U
KCTPEMYMBI;

HAXOJHUTh HauOOIbIIIee U HANMEHbIIIee 3HaYeHHs (PYHKIIUU HEMPEPHIBHON Ha OTPE3KE;

MCIIOJIH30BaTh MPOU3ZBOAHYIO JUISI HaXOXKICHUSI HAUTYUIIEro PElIeHUs] B MPUKIATHBIX, B
TOM YHCJIE COIUAIbHO-DPKOHOMUYECKHUX, 3aJadax, AJS ONpeAeNieHUS CKOPOCTH M YCKOpPEHUs
mporecca, 3aIaHHOT0 POPMYJIION UITH TPaPUKOM;

CBOOOJIHO ONIEPHPOBATH MOHATHAMU: IIEPBOOOpa3Has, ONpeAeEHHBIA HHTETPa, HAXOIUTh
NepBOOOpA3HBIE 3JEMEHTAPHBIX (YHKIUH W BBIYHCIATH WHTerpan 1o Qopmyne HpioroHa-
Jlelibuuma;

HAXOJWTh IJIOMIAIH TIOCKUX (QUTYP U 00BEMBI TEJT ¢ TIOMOIIBIO UHTETPAJIA;

UMETh MPEJCTABICHUEe O MaTeMaTHYEeCKOM MOJICIMPOBAHUHM Ha IMPUMEPE COCTABIICHHS
muddepeHINATBLHBIX YPaBHEHHI,

pemath NPUKIAIHBIC 33J1a4d, B TOM YHCJIE COIMAIIBHO-3KOHOMHUYECKOTO M (PU3NYECKOTO
XapaxkTepa, CpeJICTBaMH MaTEeMAaTHUYE€CKOTO aHAIN3a.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
K
Ne HaumeHoBaHue pa3jiesioB U TeM OMEECTRO an:OB 0 JuaexkTpoHHbIe (HU(pOBbHIE)
l'[/l'[ leOFpaMMLI Bcero p;ﬁl—[(;l}::ﬂbﬂble p;)g::::qeume OﬁpaSOBaTeﬂbHBIe pecypcm
MHOXECTBO NEUCTBUTEIBHBIX YHACEN. https://lesson.edu.ru/902.5/77?class=77
1 Muorouiensl. Panmonansabie 24 1 https://lesson.edu.ru/02.5/10?class=10
ypaBHCHI/ISI nu HepaBeHCTBa. CI/ICT CMbI
JIMHENHBIX YPaBHCHUMN
Dynxun 1 rpaduku. Crenentas https://lesson.edu.ru/902.5/77?class=77
2 YHKI p ' 12 1 https://lesson.edu.ru/02.5/10?class=10
(GYHKIUS C LETBIM ITOKa3aTesieM
ApudmeTnieckuii KopeHb n-oi https://lesson.edu.ru/902.5/77?class=77
3 crenienu. MppalnnoHaibHbIe 15 1 https://lesson.edu.ru/02.5/10?class=10
YpaBHEHUA
TokasaTebias hyHKmIs https://lesson.edu.ru/902.5/77?class=77
4 YHKLHA. 10 1 https://lesson.edu.ru/02.5/10?class=10
[Toka3arenbHble ypaBHEHUS
Jorapudmuteckas dyHKis https://lesson.edu.ru/902.5/77?class=77
5 orap ¢ YHKIUHA. 18 1 https://lesson.edu.ru/02.5/10?class=10
Jlorapudmuueckrue ypaBHEHUS
T OUFOHOMETOHHEECKIE BLIDAKEHIS 1 https://lesson.edu.ru/902.5/77?class=77
6 P P p 22 1 https://lesson.edu.ru/02.5/10?class=10
ypaBHeHI/I}I
https://lesson.edu.ru/902.5/77?class=77
7 [TocneroBaTeIbHOCTH U TPOTPECCUHU 10 1 https://lesson.edu.ru/02.5/10?class=10
Henpepbisibie (yHKmmm https://lesson.edu.ru/902.5/77?class=77
8 pep YHKIH. 20 1 https://lesson.edu.ru/02.5/10?class=10
[IpownsBoaHas
9 [ToBTOpeHue, 0600IICHNE, 5 2 https://lesson.edu.ru/902.5/77?class=77
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cUCTeMaTH3alus 3HaHUH

https://lesson.edu.ru/02.5/10?class=10

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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11 KJIACC

KoauuyecTBO 4acoB

Ne HaumeHoBaHue pa3/ie/ioB U TeM K i JyekTpoHHbIE (IU(PPOBBIE)
lI/lI leOFpaMMbI BceFO p;)ﬁl—[(;l}:)(:ﬂbl—[])le p;)ﬁi:)li’l:;l‘leCKHe OﬁpaSOBaTEJIbeIe pecypcm
VcenezioBanne hyHKIii ¢ TOMOIIbIO https://lesson.edu.ru/902.5/11?class=11
1 A . YHKI m 22 1 https://lesson.edu.ru/02.5/11?class=11
IpOU3BOIHOU
5 TTenBooGDasHAs i HHTE DA 12 1 https://lesson.edu.ru/902.5/11?class=11
p p P https://lesson.edu.ru/02.5/11?class=11
I'paduku TpUroHOMETPUUECKUX https://lesson.edu.ru/902.5/11?class=11
3 byukuuii. TpUroHOMETpHUYECKUE 14 1 https://lesson.edu.ru/02.5/11?class=11
HepaBeHCTBa
M baLHOHATLHLLC. HOKARATOILHLE I https://lesson.edu.ru/902.5/11?class=11
4 ppan K 1 24 1 https://lesson.edu.ru/02.5/11?class=11
J'IOFapI/I(bMI/I‘IeCKI/Ie HepaBeHCTBa
5 K OMILICKCHELE e 10 1 https://lesson.edu.ru/902.5/11?class=11
https://lesson.edu.ru/02.5/117?class=11
https://lesson.edu.ru/902.5/117class=11
6 HatypanbHble u 11e1ble Yrcia 10 1 https://lesson.edu.ru/02.5/11?class=11
CucreMsbl paliiOHaIbHBIX, https://lesson.edu.ru/902.5/117class=11
7 UPPAUOHATIBHBIX TTOKA3aTEIbHBIX U 12 1 https://lesson.edu.ru/02.5/11?class=11
JIOFapI/I(I)MI/I‘-IeCKI/IX ypaBHeHI/Iﬁ
https://lesson.edu.ru/902.5/117class=11
8 3amauu ¢ mapaMeTpaMu 16 1 https://lesson.edu.ru/02.5/11?class=11
IoBTobeHIe. 060GMICHIe https://lesson.edu.ru/902.5/11?class=11
9 BTOpCHHE, i Hlf ’ 16 2 https://lesson.edu.ru/02.5/117class=11
CUCTEMaTHU3aluAad 3HaHUU
OBIIEE KOJIMYECTBO YACOB I10O 136 10 0
[TPOTPAMME
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MMPOBEPSEMBIE TPEBOBAHMSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJILHOM ITPOI'PAMMBI

10 KJIACC
Koxn .
HpOBEpSIEMOro IIpoBepsiemble NpeIMeTHbIE Pe3yJILTATbI 0CBOCHHS! OCHOBHOI
pesyabTaTa 0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeHero 001ero od0pa3oBanusi
1 Yucna v BIYKCICHUS
11 OnepupoBaTb MNOHATHUSAMH: pPALMOHAIBHOE W JICHCTBUTENBHOE YHCIO,
OOBIKHOBEHHaAsI U IECATHYHAs! IpOOb, IPOLICHTHI
19 BB‘IJHOJ'IHSITI) apu(pMeTHYeCKue  ONepalud €  palUOHAIBHBIMU U
JeHCTBUTEIIbHBIMU YHACITAMHU
13 BoimonsaaTe npubnmkEHHBIC BEIYUCICHHS, HCTIOJB3YS! IPABHIIA OKPYTICHUS,
JieNaTh MPUKUIKY U OLICHKY pe3yJibTaTa BEIYUCICHU
OnepupoBaTh HNOHATUSMM: CTENEHb C LIEJIBIM IOKa3aTelleM, CTaHIapTHAs
14 dopma 3ammcu ACWCTBUTEIHHOTO YHCIA, KOPEHb HATYPAIbHOW CTENCHH;
UCIOJIb30BaTh MOAXOANIYI0 (OpMY 3alMCHU JEHCTBUTEIbHBIX YUCEN JUIs
peIIeHMs MPaKTHYECKUX 3aJ1a4 M MPEJICTaBICHHS JaHHBIX
OnepupoBaTh MOHATUAMU: CUHYC, KOCUHYC U TAHT€HC IIPOU3BOJIBHOTO YIJIa;
1.5 WCIIOJIb30BaTh  3allMCh  NPOU3BOJIBHOIO  yrja  4epe3  oOpaTHbIe
TPUTOHOMETpHUUYECKUE (DYHKIIMH
2 YpaBHEHUs U HEpPAaBEHCTBA
OnepupoBaTh MOHATHUAMHU: TOXIECTBO, ypaBHEHHME, HEpaBEHCTBO, LEJOE,
2.1 panmoHaIbHOE, UppaoHaIEHOE ypaBHEHHE, HEPaBEHCTBO,
TPUTOHOMETPHUUYECKOE YpaBHEHUE
99 BoimonHATe peoOpa3oBaHusi TPUTOHOMETPUYECKUX BBIPAKEHUHM M pelaTh
TPUTOHOMETPHUYECKUE YPABHEHHS
BemonHATE npeoOpa3zoBaHus LENBIX, PAIMOHAIBHBIX M HPPAMOHAIBHBIX
2.3 BBID@KEHUI M pemaTh OCHOBHbIE THUIBI LENbIX, PAlUOHAIBHBIX MU
UppaIMOHATIFHBIX YPaBHEHUI M HEPABEHCTB
24 [IpuMeHsTH ypaBHEHUS W HEPABEHCTBA JUISI PEIICHHS] MaTeMaTHYECKHX
3a]a4 ¥ 3a/1a4 U3 Pa3InYHbIX 00JIacTei HAyKu U peaibHOU )KU3HU
MonenupoBaTh pealbHbIE CHUTyalldd Ha S3bIKe anreOpbl, COCTABISTH
2.5 BBIP)KEHUS, YPABHEHUS, HEPABEHCTBA IO YCIOBHUIO 3aJlaud, UCCIENI0BaTh
MIOCTPOCHHBIE MOJIENIN C MCIIOJIF30BAHUEM arlapara ajureOpsl
3 OyHKIUYU 1 TpapUKU
OnepupoBaTh NMOHATUAMU: QYHKIIHS, CIIOCOOBI 3a1aHusl (YHKLUHU, 001acTh
3.1 ONpeNieIeHusT W MHOMKECTBO 3HAaYeHMH (QyHKIuM, rpaduk ¢yHKIUH,
B3aMMHO OOpaTHbIE PYHKIIUU
39 OnepupoBaTh TOHATHSAMH: UYETHOCTP W HEYETHOCTh (QYHKIHH, HYJIH
(GYyHKLUHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonp3oBatk rpaduku QyHKIUHN U1 pelieHus ypaBHeHUN
34 Ctpoutb 1 unTath rpaduku JUHEHHON QYyHKIIMU, KBaApaTUUHON QyHKIUH,
CTeTeHHON (PYHKIIMU C LEJIBIM MTOKa3aTeIeM
35 Ucnonb3oBare rpaguku (yHKIMA A7 HMCCIEIOBAHUS IPOLIECCOB U

3aBHCHUMOCTEH MpH pelIeHUuU 33Jad M3 JIPYrHX Y4eOHBIX NpPEIMETOB U




peaNbHOM >KU3HH, BBIpAXKaTh (OpMyJIaMU 3aBUCUMOCTH MEXAY BEIMUYNHAMU

4 Hayana maremaTnueckoro aHanusa
41 OnepupoBaTh MOHATUSMHU: MOCIEAOBATEIbHOCTh, apudmMernyeckas u
reoOMeTpUYEeCcKasi MPOrpeccuu
492 OnepupoBaTh TOHATUSAMHU: OECKOHEYHO YyOBIBAIOIIasi TeOMETpUYecKas
nporpeccusi, cyMmMa 6eCKOHeYHO yObIBAIOIIE reOMETPUUECKON TPOrpeccuu
4.3 3aaBaTh NOCIEA0BATENBHOCTH PA3IMYHBIMU CIOCOOaMU
44 Hcnonp3oBare  CBOWCTBA IIOCJIENOBATEIBHOCTEM U NPOIPECCHM ULt
pELIeHUs pealIbHBIX 3aa4 IPUKIIAJHOTO XapaKTepa
5 MHoxecTBa U JIOTHKa
5.1 OnepupoBaTh NOHATHSAMU: MHOXECTBO, OIIEpAllMU HaJ MHOKECTBAMH
Hcnonb30BaTh  TEOPETHKO-MHOKECTBEHHBIM — ammapar i ONUCaHUA
5.2 peaIbHBIX MPOLIECCOB U SIBJICHUH, NPU PEIICHUH 3a]a4 U3 IPYTruX y4eOHbBIX
MIPEMETOB
53 OnepupoBaTb  MOHATUSAMM:  ONpENEICHUE,  TEOpeMa,  CIEICTBHE,
JTI0OKa3aTeNIbCTBO
11 KJIACC
Kon .
HPOBEpPSIEMOro IIpoBepsiembie NpeIMeTHbIE Pe3y.IbTaTbl 0CBOCHHs OCHOBHOI
pesyabrata o0pa3oBaTe/ibHOII MPOrpaMMbl CpeIHero o01ero 0opa3oBaHus
1 Yucna u BBIYUCICHUS
OnepupoBaTh MNOHATUSAMH: HaTypalbHOE, LEJIO€ YHUCIO; HCIOJIb30BaTh
11 MPU3HAKU JEIUMOCTH LEJIBIX YHUCEJ, PAa3JIOKEHHUE YHCIa Ha MPOCThIE
MHOXKHUTENH JIJIsl PeLICHUs 3a7a4
1.2 OnepupoBaTh NOHITHEM: CTENEHB C PALIMOHAIBHBIM MOKa3aTeleM
13 OnepupoBaTh MOHATHSIMU: JOrapudM dYucia, AECITUYHBIE M HATypalbHbBIE
sorapudMbl
2 YpaBHEHUS 1 HEPABEHCTBA
[IpuMensTh CcBOWCTBAa CTENMEHM I TpeoOpa3OBaHMsI  BBIPAKCHU,
2.1 ONEpUPOBaTh TMOHATUSMU: [OKA3aTEIbHOE YPAaBHEHHWE W HEPaBEHCTBO;
peniaTh OCHOBHBIE THIIBI TOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB
BrimonHsaTe mpeoOpa3oBaHUs BBIPAKEHUH, COJAEPKAIIUX JIOTApU(PMBI,
2.2 OTepUPOBATh TOHATUSAMU: JIOrapu(MUYECKOe ypaBHEHUE U HEPaBEHCTBO;
peniaTh OCHOBHBIE THUIIBI JIOTApU(PMUIECKUX YPAaBHEHU U HEPABEHCTB
2.3 Haxonuts penieHust npocTeUInX TPUTOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh MOHATUAMH: CUCTEMA JIMHEWHBIX YPaBHEHUU M €€ pelIeHuE;
24 WCIIOJIH30BaTh CUCTEMY JIMHEHHBIX YPaBHEHHUM IS PEIICHUS TPAKTUUECKHUX
3a/1a4
25 HaXO,Z[I/ITvaeH_IeHI/I}I MPOCTEUIINX CUCTEM M COBOKYITHOCTEW PallMOHATBHBIX
YpaBHEHU 1 HEPABEHCTB
MogenupoBaTh peaibHbIE CHUTYalldd Ha S3bIKE€ aiareOphl, COCTaBIATH
2.6 BBIPKEHMSI, YPAaBHEHMs, HEPABEHCTBA M CHUCTEMBI [0 YCJIOBHUIO 3aJauH,
HCCIIEI0BATh MOCTPOCHHBIC MOJICIIN C UCIIOJIb30BAHUEM alllapaTa anreopsl
3 OyHKIMHN 1 TpadUKU
3.1 OnepupoBaTh TMOHATUSAMHU: TEpPHOAUYECKAass (PYHKIHS, TMPOMEKYTKU




MOHOTOHHOCTH (YHKIIMH, TOYKH HKCTpeMyma (YyHKIUH, HauOoJbIIee W
HauUMCHBIIIEC 3HAYCHUA q)YHKI_II/II/I Ha MPOMCIKYTKE;, UCIOJb30BATh HUX I
ucclieoBanus QYHKIMH, 33JaHHOM IpaduKOM

OnepupoBaTh MOHATHAMH: IpaUKU MMOKA3aTENbHOM, JorapuMudeckon u

3.2 TPUTOHOMETPUUYECKUX (DYHKIMI; uH300pakaTh WX HA KOOPAMHATHOMN
IUIOCKOCTH U UCIIOJIb30BATh IS PEIICHUs] ypaBHEHUI 1 HEPaBEHCTB
33 N300pakaTh Ha KOOPAUHATHON TUIOCKOCTH l"pa(bj/IKI/I JIMHEMHBIX VypaBHeHI/Iﬁ
U MCIIOJIb30BATh UX JUIS PELICHUsI CUCTEMbI JIMHEHHBIX YpaBHECHUN
34 Ucnonp3oBare rTpaguku (YyHKIMA A7 HMCCIEJOBAHUS IPOLIECCOB U
3aBHCUMOCTEH U3 IPYruX y4eOHBIX TUCHUILUINH
4 Hauana marematnyeckoro anammsa
OnepupoBaTh MOHATUSMH: HETIPEpbIBHAS (QYHKLIUS, TPOU3BOHAS (DYHKIIUH;
4.1 UCIIOJIb30BAaTh T€OMETPUYECKUM M (DU3MUECKUN CMBICI MPOU3BOAHOM [
peleHus 3a1au
42 Haxomute  mpousBOAHBIE — DIEMEHTApPHBIX  (YHKUWH,  BBIYUCIATH
' MIPOU3BOIHBIE CYMMBI, IPOU3BEICHUS, YACTHOTO (DYHKIUH
Hcnonp30BaTh  NPOM3BOAHYIO NI HUCCIENOBaHWS  (QYHKIMM  Ha
4.3 MOHOTOHHOCTh W JKCTPEMYMBI, MPHUMEHATh PE3yJIbTaThl HCCIEAOBAHUS K
MOCTPOCHUIO rPpapUKOB
44 Hcnonp30BaTh MPOM3BOAHYIO JUISI HAXOXKICHUS HAWIYYIIEr0 PEHICHUS B
NPUKJIAJIHBIX, B TOM YHCJIE COIMATbHO-YKOHOMUYECKHX, 3a1auax
45 OnepupoBaTh MNOHATHUSMH: TEPBOOOpa3Has ¥ HWHTETpal; MOHUMATh
' reoMeTpUUYECKUN U HU3UYECKUI CMBICT UHTErpaja
16 Haxonute nmepBooOpa3Hbie dJIeMEHTAPHBIX (DYHKIHMNA, BRIYUCISATh HHTETPAT
' o popmyne Herotona — Jleitbuuna
47 Pemate mpuxiiagHble 33/1a4M, B TOM YHCIIE COLMAIbHO-IKOHOMHYECKOTO U

(H3rYecKoro xapakrepa, CpeJICTBAMU MAaTEMaTHUECKOTO aHAIIN3a




IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

10 KJIACC

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

Kona
1 Yucna v BBIYUCICHUS
Panmonanbupie  ymcna. OOBIKHOBEHHBIE W JIECATHYHBIE JApPOOH, IPOLECHTHI,
11 OeCcKOHEUHbIE NTepUOANYECKHE IpoOU. Apr(pMeTHIECKUe ONepalty ¢ palMoHaIbHbIMU
qucIaMu, IpeoOpa3oBaHUs YUCIOBBIX BhIpakeHU. [IpiuMenenue npodeii u mporeHToB
JUIs peLIeHUs IPUKJIAIHBIX 33/1a4 U3 Pa3JInYHbIX OTpACiIel 3HaHUM U peanbHOH KU3HU
JelicTBuTenpHble yncia. PanyoHanbHble U MppalMOHaIbHbIE Yicaa. ApupMeTndyecKue
1.2  omepaumu ¢ ACUCTBUTENbHBIMH uuciamMu. [IpuOmmkEHHbIC BBIYMCICHUS, MpPaBUIIA
OKpYIJIEHUs, IPUKUKA U OLIEHKA pe3yJbTaTa BEIYUCICHUH
Crenens ¢ 1enabiM nokaszaresneM. CtangapTHast popmMa 3anucH AeHCTBUTENBHOIO YHCIIA.
1.3 = Hcnonw3oBanue moaxomsmield (GopMbl 3alHMCH JACUCTBUTEIBHBIX YHCEN U PELICHUS
NPAaKTUYECKHX 3a/1a4 U IPEeACTaBICHUS JTaHHBIX
14 Apudmernueckuit KOpeHb HaTypajbHOM creneHu. /[leiicTBus ¢ apupmMeTHyecKUMHU
KOPHSIMHM HaTypaJbHON CTENEHU
15 CuHyc, KOCHMHYC M TaHI€HC YMCJIOBOIO aprymMeHra. ApKCHHYC, apKKOCHHYC,
apKTaHI€HC YHCIOBOIO apryMeHTa
2 YpaBHeHMs U HEpaBEHCTBA
2.1 TosxiecTBa U TOXKAECTBEHHBIE MPEOOpa3OBaHUS
29 [Ipeo6pa3oBaHye TPUTOHOMETPUUECKUX BbIpaxeHH. OCHOBHbIE TPUTOHOMETPUUECKUE
bopMyIbI
23 VYpaBHeHue, KopeHb YypaBHeHus. HepaBeHCTBO, pelleHHe HepaBeHCTBa. MeTron
MHTEPBAJIOB
2.4  Pemenue 1enbIx U ApoOHO-PAIMOHAIBHBIX YPABHEHNH 1 HEPABEHCTB
2.5  Pemenue uppanrvoHaIbHbIX YpaBHEHUH U HEPABEHCTB
2.6  PeuieHue TpUrOHOMETPUYECKUX YpPaBHEHUI
27 [TpuMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MaTEMaTUYECKUX 3aJa4d U 3a]1a4 U3
pa3IUYHbBIX 00J1aCTe HayKH U pealibHOM JKHU3HU
3 @yHKIMH U TpaduKu
31 OyHKuMs, crnocoObl 3aaHus QyHkuuu. ['padux ¢yHknuu. BzanmHO oOpaTHbBIE
byHKIIUN
39 OOnacTe ompeneneHuss MW MHOXKECTBO 3HaueHMH QyHkuumu. Hymu ¢dyHkumu.
[IpomexyTku 3HAaKOMOCTOSIHCTBA. YETHBIE M HEUETHBIE (PYHKLIUN
33 CrenenHas (yHKIHMS C HATYpaJbHBIM U LEJbIM Moka3aTeneM. E€ cBoiicTBa u rpaduk.
CaotlicTBa U rpaduK KOpHsI N-Oi CTENeHH
34 TpuronomeTrpuyeckass OKPYXKHOCTb, OIpEAEICHUE TPUTOHOMETPUYECKUX (DYHKUIUN
YKCJIOBOTO apryMeHTa
4 Hayana MmaTemaTHueckoro aHajinsa
41 [TocnenoBareabHOCTH, CIOCOOBI 3aJaHUSl  IMOCIENOBATEIbHOCTEH. MOHOTOHHBIE
110CJIEI0BATENBHOCTH
492 Apudmernueckass U reoMerpuueckas mporpeccuu. beckoHeuHo —yObIBaromas

TCOMCTPHUICCKAA MPOTrpeCCusl. CyMMa OCCKOHEUHO Y6LIBaIOHlCﬁ FCOMCTpH‘-ICCKOﬁ




nporpeccud. DopMmyna CIOXKHBIX IPOUEHTOB. lMcnosp3oBaHME NIPOrpeccuu Ui
pELIEeHNUs PEAJIbHBIX 3a7a4 NPUKIAJHOIO XapaKkTepa
5 MHosxecTBa U JIOTHKA
MHoxecTBO, omepauuu Haj MHOXecTBamu. [luarpammbl Oiinepa — Benna.
5.1 IlpumeHeHHE TEOPETUKO-MHOKECTBEHHOIO ammapara Jajis ONMCaHUs peabHbIX
IPOIIECCOB U SIBJICHUH, IPH PEILICHUH 33J1a4 U3 IPYTUX YUEOHBIX IPEIMETOB
5.2 Ornpenenenne, Teopema, CleACTBUE, J0Ka3aTeIbCTBO
11 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
1 Yucna v BIYMCIECHUS
11 HatypasbHble u nensle unciaa. [Ipu3Haku JeNMMOCTH LEIBIX YUCEI
1.2 CreneHb ¢ pallnoHaIbHBIM ITOKa3areaeM. CBOWMCTBA CTENEHU
1.3 Jlorapudm uncna. JlecaTHYHbIC U HATYPAIbHBIC JTOTaPHUPMBI
2 YpaBHeHUs U HEpaBEHCTBA
2.1 [Ipeo6pa3oBanue BbIpaxeHU, CoAepKALUX JIOTapUPMbl
2.2 [Ipeobpa3oBanue BbIpak€HUH, COAEpKAILUX CTEIIEHU C pAllUOHAIbHBIM [TOKa3aTeleM
2.3 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [ToxazarenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUSI 1 HEPABEHCTBA
26 CI/ICTE:MLI JIMHENHBIX ypaBHeHI/Iﬁ. Pemenne npukiaaHbIX 3a1a4 ¢ IOMOIIBIO CUCTEMBI
JMHENHBIX YpaBHEHUN
2.7 CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB
o8 [Ipumenenue ypaBHEHH, CUCTEM M HEPABEHCTB K PELICHUIO MAaTEMaTHUYECKUX 3a/1a4
U 33/1a4 U3 Pa3InYHbIX 00JIaCTel HAYKU U peallbHOW KU3HU
3 @yHKIMH U TpaduKu
Oynkuus. Ilepuonnueckue ¢yHkuu. I[IpoMexXyTKM MOHOTOHHOCTH (QYHKIUH.
3.1 Makcumymbl ¥ MUHUMYyMBI GyHKuUMHM. HanOGonbliee W HavMeHbIIee 3HaueHHE
(GYHKIIMHM HAa IPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U IpapuKu
3.3 [Toka3zaTtenpHast u norapudmudeckas QyHKIHH, UX CBOWCTBA U TpapUKu
3.4 Wcnonb3oBanue rpadukoB GyHKUINN Ui pelIEHUs] ypaBHEHUI U IMHEHHBIX CUCTEM
HcnonwszoBanne rpadhukoB GyHKIMMA 17151 KCCIEAOBAHUS MTPOLIECCOB U 3aBUCUMOCTEH,
3.5 KOTOpbIEe BO3HHMKAIOT NpPU pEIIeHUM 3ajady W3 JAPYrMX Y4eOHbIX NpPEAMETOB U
peaIbHOM JKU3HU
4 Hayana MmaTemaTnueckoro aHajinsa
4.1 HenpepoiBable pyHKIIMU. MeTO] MHTEPBAJIOB JJIsl pEIICHUs] HEPAaBEeHCTB
4.2 [TpousBoanas ¢pynkuuu. ['eomerpuueckuit 1 Gu3NIeCKHii CMBICI TPOU3BOIHOM
43 [IpousBoaHble 31eMeHTapHBIX (GYyHKUUH. DopMynabl HaXOXKIEHHS MTPOU3BOIHON
CYMMBI, IPOU3BEICHHS U YACTHOTO QYHKIUI
[IpumeHeHrne TPOW3BOJHOM K HCCIEAOBaHWIO (YHKIMA Ha MOHOTOHHOCTh H
4.4 sKCTpeMyMbl. Haxosk/ieHne HauOoJbIIero U HauMEHbIIEro 3HaueHus (yHKIUU Ha
OTpe3Ke
4.5 [IpumeHeHne MpOU3BOIHON JUIsl HAXOXKACHUSI HAWIYUIIEro PELIEHUs] B IPUKIAIHBIX



4.6
4.7

3ajjayax, Uil ONPEAETCHHS CKOPOCTH IpoLecca, 3aJaHHOro (opMyJIoHd WM
rpaduKomM

[TepBooOpasnast. Tabmuia nepBooOpa3HBIX

WuTerpan, ero reoMeTpuueckiii 1 (U3NYECKuil CMBICI. BhIUMCIeHHEe WHTErpaja Imo
dbopmysne Hetotona — JleiiOHuia



ITPOBEPAEMBIE HA EI'D 11O MATEMATHKE TPEBOBAHUSI K PE3YJIBTATAM
OCBOEHMHSA OCHOBHOH OBPA3OBATEJIBHOU ITPOI'PAMMBI CPETHEI'O
OBHIET'O OBPA3OBAHUA

Kon
NMPoBePSIEMOro
TpeOoOBaHUSA

IIpoBepsiemble TPeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATaM OCBOEHUS
OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMBbl CPpeHEro 0o11ero
oOpa3oBaHus

BnageHne Meromamum J0Kas3aTeNbCTB, AJITOPUTMAMHM PpELICHHS 3a/1ad;
yMeHue (GOopMyIHpOBAaTH W OINEPUPOBATH MOHATHAMH: OIpEAETICHHUE,
aKkcuoma, TeopeMa, CIEACTBHE, CBOMCTBO, IPHU3HAK, J0Ka3aTelIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; NPUMEHATh UX; YMEHHUE (HOpMYIHpPOBATH
0o0paTHOE M HPOTHBOIOJIOKHOE YTBEP)KICHHE, NMPUBOIUTH IPUMEPHI U
KOHTPIPUMEPBI, MCIOJb30BaTh METOJ MAaTEMaTU4YeCKOM HWHIYKLUU;
IIPOBOAMTH J0KA3aTEIbHBIE PACCYKICHUS IIPU PELICHUH 3a]a4, OLICHUBATh
JIOTUYECKYI0  IIPaBUIBHOCTb  PACCYKICHHH; yMEHHME ONEPUPOBATH
MOHATHAMM: MHOKECTBO, IOJMHOKECTBO, ONEpAallMM HaJl MHOXECTBAMU;
YMEHUE  HCIOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar  Juist
ONMCAHUS PEATBHBIX IPOLECCOB U SBJICHUM U NPU PELIECHUM 33134, B TOM
quciie U3 JPYrux y4eOHbIX MPEIMETOB; YMEHUE ONEPUPOBATH MOHATHIMMU:
rpad, cBs3HbIN Tpad, 1epeBo, LUK, rpad Ha IIOCKOCTH; YMEHHE 3a/1aBaTh
U OIMCBIBATh Tpadbl pa3NIUYHBIMUA CIOCOOAMU; HCIIONIB30BaTh rpadbl mpu
pEILIeHNN 3a1a4

YMeHHEe OmnepupoBaTh IOHATUSAMHU: HATypalbHOE YHCIIO, LEIOE YUCIIO,
CTEIIEHb C LIEJIBIM I0KAa3aTeseM, KOPEHb HAaTypajbHOM CTEIIEHH, CTEIECHb C
palMOHaIbHBIM II0KA3aTENIEM, CTENEHb C JIECHCTBUTEIbHBIM IIOKA3aTEIIEM,
JorapupM dUYHWCIIa, CHHYC, KOCHHYC M TaHTEHC NPOHM3BOJBHOTO YHCIIA,
OCTAaTOK [0 MOAYJII0, PAalMOHAIbHOE YHUCIIO, UPPALUOHAIBHOE YHUCIIO,
MHOXECTBA HATYPAJIbHBIX, LEIbIX, PANUOHAIBHBIX, JACHCTBUTEIBHBIX
qHCel; YMEHHE UCIIONb30BaTh MPU3HAKU ASTMMOCTH, HAUMEHbBIINH 001Ul
JenuTeNb W HauMEHbllee oOuiee KpaTHoe, ainroputMm EBkiamaa npu
pELICHUH 3a1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3UIMOHHBIMA CUCTEMaMU
CUMCJICHUS; YMEHUE BBINIOJIHATH BIUMCIICHUE 3HAUEHUH U peoOpa3oBaHus
BBIP@KEHUI CO CTemeHsMH M Jorapupmamu, mpeoOpa3oBaHUS APOOHO-
palMOHAIBHBIX  BBIPAKECHMM; yMEHHME  ONEpUPOBAThb  IOHATUSIMU:
MOCJIEI0BATENbHOCTb, apu(MeTHUecKass MpOrpeccusi, TeoMeTpuyecKast
nporpeccusi, OECKOHEYHO YOBIBAIOIIAs TIEOMETPUYECKass IIPOrpeccus;
yMEHUE 3a/aBaTh IIOCJIENOBATEIBHOCTH, B TOM YHUCJIE C IOMOIIBIO
PEKYPPEHTHBIX (OPMYJ; YMEHHUE ONEPUPOBATH MOHATHUAMHU: KOMIUIEKCHOE
YHUCJIO, CONPSKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb U  apryMEHT
KOMIUIEKCHOTO ~ 4yucia, ¢opMa  3aluCH  KOMIUIEKCHBIX  YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas U ajiredpanyeckas); yMeETb
MPOU3BOJUTH apUPMETHUECKUEe JEHCTBUS C KOMIUIEKCHBIMH YHCIaMHU;
IIPUBOAUTH IIPUMEPBI UCIIOIB30BAHUS KOMIUIEKCHBIX YUCEN; OIEPUPOBATH
MOHATUSAMM:  MaTpuua 2x2 wu  3%X3, OnpeneiauTeNb  MaTpHIbL,
T€OMETPUYECKUI CMBICII OIPEIETUTEINS

YMmenune ONnEprupoOBaTh MOHATHAMH: PALNUOHAIBHBIC, HWPPALMOHATIBHBIC,
IIOKa3aTCIBbHBIC, CTCIICHHBLIC, J'IOl“apI/I(I)MI/I‘{eCKI/IC, TPUTOHOMCTPHYCCKUC
YpaBHCHHUSA W  HEPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OIICPpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXIACCTBCHHOC Hp606pa3OBaHI/IC, YpPaBHCHUC,
HCPaBCHCTBO, CHCTEMA ypaBHeHI/Iﬁ N HCEPABCHCTB, PaBHOCUJIBHOCTH




YpaBHEHUN, HEPAaBEHCTB M CHCTEM; YyMEHHME peulaTb YpaBHEHUS,
HEpPaBEHCTBA U CHUCTEMbl C TOMOUIBIO PA3IUYHBIX NPUEMOB; pEIIATh
YpaBHEHHUS, HEPABEHCTBA M CHUCTEMBl C [apamMeTpoM; IMPUMEHSTh
YpaBHEHUs, HEPABEHCTBA, UX CHUCTEMbl JJI1 PEIICHHUS] MaTeMaTUYeCKHX
3aJ1a4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTell HayKH U peaIbHOM KU3HU

VYMeHue onepupoBarh MNOHATHAMM: (PyHKOMS, 4YETHOCTh (YHKIMH,
HNEPUOIMYHOCT (DYHKIIMHM, OTPAaHUYCHHOCTh (YHKIMH, MOHOTOHHOCTb
GyHKLIMH, SKCTpeMyM (yHKIMM, HauOojblllee U HAaUMEHbIIEEe 3HAUYCHMS
(GyHKIMK Ha MPOMEXKYTKE, HENpepbiBHAS (DYHKIUS, aCUMIITOTHI rpaduka
GbyHKLIMHU, TepBas U BTOpas MPOU3BOAHAs (DYHKIMM, F€OMETPUUECKUN U
¢u3nveckuif CMBICH TNPOU3BOAHOHM, TepBooOpa3Has, ONpeAeIEHHbIH
MHTErpal; YMEHHME HaxXOAWTb aCUMITOTHI Tpaduka (YHKUUHU; yMEHHE
BBIUUCIIATH  MPOU3BOAHBIE CYMMBI, IPOU3BEICHHS, YacCTHOTO U
KOMIO3ULUK (YHKLIMH, HAaXOAUTh ypaBHEHHE KacaTeIbHOW K rpaduky
(GyHKIMU; YMEHHE HAaXOTUTh HPOM3BOIHBIC 3JEMEHTAPHBIX (DYHKIIHIA;
YMEHHUE MHCIIOJb30BaTh MPOU3BOJHYIO Uil HCCIeNOBaHUA (YHKLHH,
HaXOJUTh HaAWOOJBIIME W HAWMEHbBIINE 3HAYEHUS (YHKIHHA; CTPOUTH
rpaMKd MHOTOYJICHOB C MCIIOJB30BaHMEM ammapara MaTeMaTH4ecKOro
aHamu3a; MPUMEHATh TPOMU3BOJHYIO U HAXOXKICHHS HAWIYYIIEero
pelIeHuss B NPUKIAJHBIX, B TOM YHCIE COLUAIBHO-3KOHOMHUYECKUX U
¢u3nvecknx 3aaadax; HaXOAWUTh IUIOMAAN U 00BEMBI (QUTYpP C MOMOIIBIO
UHTErpajia; MPUBOAUTH IPUMEPbl MAaTEeMAaTHYECKOIO MOJAEIMPOBAHUSA C
noMoIbio AudQepeHnnanbHbIX ypaBHEHUH

YMenne onepupoBaTh NOHATUSAME: TpaduK QyHKIHH, 0OpaTHas (yHKIN,
KOMIO3ULUS (DyHKIMM, JuHEHHas (QyHKUUA, KBaJpaTudHas (QYHKLUS,
pannvoHanmbHass (QYHKIUS, CTENEHHas (YHKIUSA, TPUTOHOMETPUUYECKHE
GbyHKLIMH, OOpaTHbIE TPUTOHOMETpUYECKUE (YHKLMH, MOKa3aTelibHas U
norapudmuueckas QYHKIUM, YMEHUE CTPOUTh TIpadUKH H3y4YEeHHBIX
GyHKUMH,  BBINOJHATE  NIpeoOpa3oBaHus  rpadukoB  (QyHKUUH,
UCIOJIb30BaTh TpaduKH JUIsl U3y4EHHUs] MPOLECCOB U 3aBHCUMOCTEH, MpH
pelIeHNH 3a7a4y W3 JAPYruX Y4eOHbIX NPEAMETOB M 3a/1ady U3 peabHOU
JKU3HU; BBIpaxarb (GopMyJaMHd 3aBUCUMOCTH MEXKIY BeEIMUYHMHAMU;
UCMOJIb30BaTh CBOMCTBA U TpadMKu (QYHKIUI Ui pelieHus ypaBHEHHUH,
HEpPaBEHCTB M 3aJau C IapamMeTpaMu; H300paxkaTb Ha KOOPAMHATHOMN
IJIOCKOCTH MHOXECTBA PEIICHUH YPAaBHEHUHN, HEPABEHCTB M UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbBIX TUIOB (B TOM YHUCIE Ha
IPOILIEHTHI, A0JM M YacTH, Ha JBWXKEHHE, paboTy, CTOUMOCTb TOBAapOB U
yCIIyT, HaJOTH, 33a4d U3 00JaCTH yNpaBJI€HUs JIUUYHBIMU U CEMEHHBIMU
(buHaHCAMM); COCTaBJIATH BBIPAXKEHUS, ypaBHEHMs, HEPAaBEHCTBA U HUX
CHCTEMBI IO YCIIOBHIO 33/1a4M, HCCIEN0BaTh IOJyYEHHOE PpEIICHHE U
OLIGHUBATh IPaBJONOAOOHOCTh pPE3ylIbTAaTOB, YMEHHME MOJECINPOBAThH
peasibHble CHUTYallud Ha S3bIKE MaTEMaTHKHU; COCTaBIISATh BBIPAXKEHUS,
YPaBHEHHs, HEPABEHCTBA M UX CUCTEMBI 110 YCIOBUIO 3a/1a4M, UCCIIEN0BATh
IIOCTPOCHHBIE ~ MOJIEJIM C  HCIOJb30BAHMEM  ammapara  anreopsl,
MHTEPIIPETUPOBATH MOJTYUEHHBIN PE3yNbTaT

YMeHue omepupoBaTh MOHSATUSMHU: CpelHee apupMeTHUecKoe, MeAHaHa,
HanOoJIbIlIee U HAMMEHBIIIEe 3HAYEHUs, pa3Max, JUCIIEPCHUsi, CTaHIAPTHOE
OTKJIOHEHHE YHUCIIOBOTO Ha0Opa; YMEHUE H3BJIEKaTh, WHTEPIPETHPOBATH
nH(opMaIrio, MpeICTaBICHHYIO0 B TaOJMIIaX, Ha IUarpaMmax, rpadukax,
OTPAXKAIOIIYI0 CBOMCTBA PEANbHBIX MPOLIECCOB U SIBICHUH; MPEICTaBIATh
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uHpopManMi0 C TOMOIIBI TaOJWIl W JWarpaMM; HCCIIeI0BaTh
CTaTUCTUYCCKUC OJaHHBIC, B TOM YHCIIC C HpI/IMeHeHI/IeM I‘pa(bI/I‘-IeCKI/IX
METOJIOB M AJICKTPOHHBIX CPEJICTB; Ipa)MUECKH MCCIEA0BATh COBMECTHBIC
HAOIIOICHUSI C TIOMOIIBIO0 TUArpaMM pacCEeUBaHUS U IMHEHHOW perpeccun

YMeHue OnepupoBaTh IOHATUAMU: CIyYalHBIA OIBIT U CIIydailHOE
COOBITHE, BEPOATHOCTh CIyYallHOrO COOBITHS; YMEHHE BBIYMCIATH
BEPOSTHOCTh C HCIIOIB30BaHUEM TpapUyecKX METOJ0B; IPUMEHSThH
(GOopMyNbl CIOXXEHUS U YMHOXKEHHUS BEpOSTHOCTEH, (hopMyiy IOJIHOM
BEPOSATHOCTH, Gopmyny beprymnn, komOuHaTopHbIe (GaKTHl U (HOPMYIIBI;
OLICHUBATb BEPOSTHOCTH pEAbHBIX COOBITHI; yMEHHE OIepUpOBaThH
NOHATUSAMH:  CllydaiiHas BEJIMYMHA, pAacCHpelesieHHe BEPOSTHOCTEH,
MaTeMaTHYeCKOE OXKUJaHUE, AMUCIEepCUs U CTaHAAPTHOE OTKJIOHEHHE
CIlyualiHOW  BENWYMHBI, (QYHKIMHA  pPACOpeAeNieHHs W  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEJIbHOTO U HOPMAJIBHOTO paclpelesieH; yMeHue
MCTIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACTIPEACICHUN IS pelIeHus 3a/1ad;
3HAaKOMCTBO C NOHATHUSMH: 3aKOH OOJIBIIMX YHCEN, METObl BEIOOPOUHBIX
UCCIIC/IOBAHMIA; YMEHHE TPUBOJIUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONBLIMX 4YHMCET B MPHUPOIHBIX M OOLIECTBEHHBIX SBJICHUAX; yMEHUE
OIIEPHPOBATH TMOHATHUSMHU: COUETAHUE, MEPECTAHOBKA, YHUCIO COUYETAHUH,
YUCIO  NEepecTaHoBOK; OumHOM  HplOTOHA;  yMeHHe  NPUMEHATh
KOMOWHATOpHBIE (aKThl U PACCYKACHUS U PEIICHUs 3a7ad; OICHUBAThH
BEPOSITHOCTH PEAIbHBIX COOBITHI; COCTAaBIIATh BEPOSATHOCTHYIO MOJENb U
MHTEPIPETHPOBATH TOJTYYCHHBIA PE3yJIbTaT

YMmenue onepupoBaTh MOHATHUAMM: TOYKA, MpsMas, I[UIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMUHA yIJia, IUVIOCKUN Yroj, JBYTPaHHbIN
YIoJI, TPEXTPAHHBIM YTOJI, CKPEUIMBAKOIIMECS NPSAMBIE, MAPAIIIEIbHOCTD U
NEePHNEHANKYIISIPHOCTh MPSAMBIX U IIJIOCKOCTEHM, yroa MEXIy HpsIMbIMH,
Yrojdl MEXAYy TMpsIMOM H TUIOCKOCTBIO, Yrod MEXIy IUIOCKOCTAMH,
pacCTOHUE OT TOYKH JO IUIOCKOCTH, PAaCCTOSHUE MEXKIY MNPSIMbIMU,
pacCTOAHUE MEXAY IJIOCKOCTSIMHU; YMEHUE HCIIOJIb30BaTh IMPHU PEIICHUU
3aa4 u3ydyeHHbIe (DAKTBl U TEOPEMBI MIAHUMETPUU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYXAIOIIET0 MHpPA; CTPOUTh MaTEMaTUYECKUE
MOJEIN C IOMOLIBK0 TE€OMETPUYECKUX IIOHATUM W BEJIMYMH, pEIIATh
CBSI3aHHBIE C HUMH MPAKTUYECKUE 3a0a4r

YMeHue omnepupoBaTh MOHATUSAMU: IUIOLWAAb (QUIYpbI, 00BEM (GUTYPHI,
MHOTOTPaHHUK, MPAaBUIbHBIH MHOTOTPaHHUK, CEYEHHE MHOI'OIpaHHUKA,
Ky0, mapajuienenunesa, OpuU3Ma, NOHpamMuja, (Urypa M IOBEPXHOCTb
BpalieHus, MWIMHAP, KOHYC, Imap, cdepa, miomaab chepsl, III0MaIb
MOBEPXHOCTU NHUPAMUbI, MPHU3MBI, KOHYyca, LWIMHApPA, 00bEM KyOa,
NPSIMOYTOJIBHOTO MapajUlefienuneaa, MNUpaMUabl, MNPU3MbI, IWIKHIPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHAPA,
napajuleJibHble OCH WJIM OCHOBAHMIO, CEUYEHHE Ilapa, IJIOCKOCTb,
Kacaromasicsi cgepsl, IWIMHApPA, KOHYCa; YMEHHE CTPOHMTb CeYeHHUE
MHOTOTpaHHHKa, U300pa’kaTh MHOTOTPAHHUKH, (DUTYPHl U TOBEPXHOCTH
BpalllEHUs, UX CEYEHMs], B TOM YHCJIE C MIOMOILBIO JIEKTPOHHBIX CPEICTB;
yYMEHHE MPHUMEHSTHh CBOMCTBA T€OMETPUUYECKUX (UTYp, CaMOCTOSITEILHO
(bopMynMpoBaTh ONpeeNeHUs U3ydyaeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOICTBaX M MpHU3HAKAX TE€OMETPUYECKHX QUryp, 0OOCHOBBIBATH WIIU
OlpoBepraTh HUX; YMEHUE IMPOBOAUTH Kiaccuukauuioo ¢uryp 1o
pa3jIMyYHbIM TpPU3HAKaM, BBINOJHITH HEOOXOAMMBIE JOIMOJHUTEIbHbIE




MIOCTPOCHHSI
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YMeHue onepupoBaTh IOHSATHSMH: JIBIDKCHHE B  IPOCTPAHCTBE,
napajuIebHBIA MEPEHOC, CUMMETPHsI Ha TUIOCKOCTH U B TPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHUE TOMO0OMS, TMOA00HBIE (UTYPBI, yMEHHUE
pacmo3HaBaTh paBHbIC M MOAOOHBIC (UTYPHI, B TOM YHCJIE€ B TPHPOJE,
HCKYCCTBE, apXUTEKTYpE; HCIIOJIb30BaTh T€OMETPUUYECKIE OTHOIICHUS TIPU
peIIeHUH 3aJla4; HAXOJUTh TCOMETPUYECKHE BEIMYMHBI (IJIMHA, YOI,
oAb, 00BEM) NIPU PEHICHUH 3a/1a4 U3 JIPYTUX YYCOHBIX MPEIMETOB U
U3 peaNbHOW JKU3HU;, YMEHHE BBIUUCISITH T€OMETPUYECKUE BEITUYHUHBI
(MHA, yroiy, IUIOMIAbh, OOBEM, IUIOMIANb TOBEPXHOCTH), HCIOIB3YsI
W3YYCHHBIE (OPMYIBI U METOABI, B TOM YHCIE: TUIONAJb MOBEPXHOCTU
NUpaMUIIbl, TPU3MBI, KOHYCa, IWJIMHIpA, TUIoniaas chepbl; 00bEM Kyoa,
OPSIMOYTOJIBHOTO — TapajlIeNienuIeia, MTUPaMUAbI, TPU3MBI, [THIMHJIPA,
KOHYCa, [I1apa; YMEHHE HaXOJUTh OTHOIICHHE 00BbEMOB MOTO0HBIX (HUTYP
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YMeHue onepupoBaTh MOHATHSAMHU: HNPSIMOYTOJIbHAs CHCTEMa KOOpIMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPJAUHATHI BEKTOpA, CyMMa BEKTOPOB,
IPOM3BEJCHUE BEKTOpa Ha YHCIO, pa3jlokKeHUue BeKTopa Mo Oasucy,
CKaJIpHOE IPOU3BEJCHHUE, BEKTOPHOE IIPOMU3BEIEHHE, YOI MEXAY
BEKTOpaMH; YMEHHE HCII0JIb30BaTh BEKTOPHBIA U KOOPAMHATHBIA METOA
JUIsl pEIIEHUs] TEOMETPUUYECKUX 3a/1a4 U 33/1a4 IPYTUX y4eOHBIX PEIMETOB

YMeHue BbIOMpaTh MOAXOIALINN METO JUIsl PELICHUS 3a/1a4l; IOHUMaHue
3HaYMMOCTH MaTeMaTHKH B H3YYEHUM MPUPOJIHBIX U OOIIECTBEHHBIX
IIPOLIECCOB W SIBJICHWM; YMEHHE pAclO3HaBaTh IPOSIBICHUE 3aKOHOB
MaTEMaTUKU B UCKYCCTBE, YMEHHUE NIPUBOJUTH IPUMEPBI MATEMATHUECKUX
OTKPBITHM POCCUMCKON U MUPOBOM MAaTeMaTHYECKOW HAYKH




INEPEYEHD 2JIEMEHTOB COAEPXAHUSA, ITPOBEPAEMBIX HA EI'D 110
MATEMATHUKE

Kon IIpoBepsieMblii 31eMeHT cOepPKAHUA
1 Yucna v BIYKCICHUS
11 Harypanbnsle u niensie ynucna. [IpusHaky JeIMMOCTH LEIIbIX YUCEI
12 Panmonanbupie  ymciaa. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,

OCCKOHEYHBIC MTEPUOTUUCCKHUE TPOOH

Apudmerndeckuii KOpeHb HATypaJlbHOW cTeneHHu. J[elcTBus ¢ apuMEeTHISCKUMU

13 KOPHSIMH HAaTypaTbHOW CTCTICHH

14 Crenensb ¢ 11e7bIM TOKa3zareneM. CTerneHb ¢ palMoHaIbHBIM TIoKa3areieM. CBoiicTBa
CTCTICHH

15 CuHyC, KOCMHYC ¥ TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
APKTAHTCHC YUCIIOBOTO apryMeHTa

1.6 Jlorapudwm yucna. JlecaTuynbie U HaTypajgbHbIE JOrapu(MbI

JeiictBuTtenpHble uucia. ApupMeTHyYecKHe onepauuud ¢ JIeHCTBUTENIbHBIMU
1.7 yrcnamu. [IpuOmmkEéHHbIE BEIYUCICHHS, TIPAaBUIa OKPYTIICHHS, IPUKUAKA U OLIEHKA
pe3yJibTaTa BBIYUCICHUN

1.8 [IpeoOpaszoBaHue BhIpaKEeHUH
1.9 KommekcHsle uncna
2 YpaBHEeHMs U HEpaBEHCTBA
2.1 Lenble 1 1poOHO-paliOHaIbHbIE YPABHEHUS
2.2 WppannonaibHble ypaBHEHUS
2.3 TpuronomeTpruyeckue ypaBHEHHS
2.4 [Toxa3zaTenpHBIC U JOTapUPMUUECKUE YPABHEHHS
2.5 Llenble U 1pOOHO-pAIIMOHAIbHBIE HEPABEHCTBA
2.6 HppanmoHanbHble HEpaBEHCTBA
2.7 [Toka3zarenbHble U JOrapupMUUECKHe HEPAaBEHCTBA
2.8 Tpuronomerpuyeckue HepaBeHCTBA
2.9 CucTteMbl 1 COBOKYITHOCTH YPaBHEHUN M HEPABEHCTB
2.10 YpaBHEHUs!, HEPABEHCTBA U CHCTEMBI C MapaMeTpaMu
2.11 Matpuia cuctembl IMHEWHBIX ypaBHeHUN. OnpeaenuTenb MaTpULIbl

3 @yHKIMH U TpaduKu

31 @yHKIMsA, crnocoObl 3anaHus QyHkuuu. ['padux (ynkuumu. B3zaumHo oOparHbIE

¢ynkuuu. YétHble 1 HeuéTHble pyHKuuU. [lepuoanyeckue GyHKIUU

OOnacTp ompeneneHuss M MHOXECTBO 3HadeHMH ¢yHkuuu. Hymn ¢yHkumu.
39 [IpoMexXyTKM  3HAaKOMOCTOSHCTBA. [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIUH.
' MakcumymMbl U MHUHUMYMBI (QyHKUuMu. HauGosbiee W HauMeHblee 3HAYCHHE
(GYHKIIMHM HAa IPOMEKYTKE

33 CrenenHass (yHKIUSI C HAaTypajJbHBIM U LeNbIM ToOKa3aTeneM. E€ cBoiicTBa u
rpa¢uk. CBoiicTBa 1 rpaduK KOpHs N-0ii CTENeHU

3.4 Tpuronomerpruyeckue GyHKIMH, UX CBOMCTBA U rpapUKu

3.5 [ToxazarenbHas u gorapudmuyeckas GyHKIUU, UX CBOMCTBA U TpaduKH

36 Touku paspbiBa. AcuMnToTel rpagukoB (yHkumid. CBoiicTBa  (QyHKUHUH,

HCIIPCPBIBHBIX HA OTPE3KE



3.7

ITocnenoBaTeNbHOCTH, CIIOCOOBI 3aJaHMS ITOCIIEN0BATEILHOCTEHN

3.8 ApudmeTrnueckasi U reoMmeTpuueckas nporpeccuu. opmyna ciI0KHBIX IPOIIEHTOB

4 Hauana marematnyeckoro anammsa
4.1 [TpousBoanas pyukmuu. [Ipon3BoHbIE IeMEHTAPHBIX (PYHKITUI

[IpumeHeHre NPOU3BOAHON K HCCIENOBaHHIO (YHKUMH HAa MOHOTOHHOCTH U
4.2 3KCTpeMyMbl. Haxoxnenue HanOObIIEr0 U HAUMEHBILETO 3HAYeHUs (YHKLIMU Ha
OTpe3Ke

4.3 [lepBooOpasnas. MuaTterpain

5 MHOXecTBa U JIOTUKa
5.1 MHoOXxecTBO, orepanuu HajJ MHOKecTBamu. J(uarpammel Ditnepa — Benna
5.2 Jloruka

6 BeposiITHOCTB M cTaTUCTHKA
6.1 OrnucarenbHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOuHaropuka

7 I'eomerpus
7.1 Ourypsl Ha MIOCKOCTU
7.2 [IpsiMble ¥ MIIOCKOCTU B MIPOCTPAHCTBE
7.3 MHoOrorpaHHUKH
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 Koopaunatsl 1 BEKTOpBI




YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

1. MaremaTuka: anre6pa U Hayala MaTeMaTHYECKOTO aHAIN3a, FeoMeTpus. Anredpa u
Hayajia MaTeMaTUYeCKOTo aHanu3a: 0a30BbIN U YriIyOJIeHHbIH ypoBHH, 10 Kiacc/
Kossirun FO.M., Tkauea M.B., ®enoposa H.E. u ap. M.-IIpocsenienue, 2023

2. Marematuka: anrebpa 1 Hayaaa MaTEMAaTUYECKOrO aHAIN3a, TeoMeTpus. Anredpa u
Hayajia MaTeMaTUYeCKOT0 aHamu3a: 0a30BBIN U yrITyOJIeHHBIH ypoBHH, 10 Kitacc/
Kossirun FO.M., Tkauea M.B., ®enoposa H.E. u ap. M.-IIpocsenienue, 2023

METOANMYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. MaremaTuka: anredpa U Hayajla MaTeMaTHYECKOTO aHAIN3a, FeoMeTpus. Anredpa u
Hayajla MaTeMaTU4YecKoro ananusa: yueonuk, 10 kinace/ Konsrun F0.M., TkaueBa M.B.,
®denopora H.E. u ap. M.- [Ipocsemenue, 2023

2. Marematuka: anrebpa 1 Hayaaa MaTEMAaTHYECKOTrO aHAIN3a, TeoMeTpus. Anredpa u
Havaja MaTEeMaTHYECKOTO aHann3a: 0a30BbIi U yriTyOJICHHBIH yPOBHU: yUeOHUK , 11
kiacce/ Komsarun FO.M., TkaueBa M.B., ®enoposa H.E. u np. M.-IIpocsenienue, 2023

3. Aunre6pa u Hauaja MaTEMATHYECKOIO aHAIU3a: 6a30BbIi U yrilyOieHHbIH ypoBHH, 10
knacc: nuaaktudeckue marepuansl/ [1labynun M. U., TkaueBa M. B., ®enoposa H. E. u
ap. - M.-TIpocsemenue, 2023

4. Anre6pa u Hayana MaTeMaTHYECKOrO aHAJIN3a: 6a30BbIi U yrIIyOleHHbIH ypoBHH, 11
knacc: nuaakrtudeckue marepuansl/ [1labynun M. U., TkaueBa M. B., ®enoposa H. E. u
ap. - M.-TIpocsemenue, 2023

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. Onexrponnblie yueoHuku k YMK Komsrun FO.M. na caiite LECTA

2. Iludpossie padoune terpagu k YMK Komsrun FO.M. Ha caiite LECTA

bu6nmmoreka [IOK:
1. https://lesson.edu.ru/902.5/11?class=11
2. https://lesson.edu.ru/02.5/117class=11
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