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MNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIll Kypc «Auredpa W Hadyajla MaTeMaTHYECKOIO aHaIN3a» SIBISIETCA
OJHUM M3 HauOoJiee 3HAUMMBIX B IPOrpaMME CpEIHEro oOuero odpa3oBaHus,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JIOTHYECKOE M aOCTPAKTHOE MBIIUIEHUE O0y4arolUXcs Ha YpPOBHE, HEOOXOIMMOM
JUIsL OCBOEHUS MH(POPMATUKH, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U IPYIHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydaromiuecs OBJIAJEBAIOT
YHHBEpPCaJbHBIM S3BIKOM COBPEMEHHON HaykH, KoTopas (opMyIHpyeT cBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MaTEeMAaTUYECKOTO aHaIn3a 3aKja/ibIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHJICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON KU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONb30BaTh WX IS JajbHEHIIero oOpa3oBaHus U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSMHU ainreOpbl M MaTEeMaTHUUECKOro aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, /JIOKa3bIBAThH
YTBEPXKACHHUS C TOMOINBIO MHAYKIIMH U PACCyXKIaTh JEAYKTUBHO, MCIIOJIb30BATh
0000IIeHNE W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpMUpPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone uzyuenus yueOHOro kypca «Ainredbpa M Hayalla MaTeMaTH4YECKOrO
aHanM3a» 00ydYarIIuecs MOMyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJAHBIX 3a7ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEPIIPETallud  TOJYYEHHBIX  pELIeHHWH, 3HAKOMSTCSI C  IpUMepaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B MpHUpPOAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITHSIMH U UX aBTOPAMH.

YyeOHblld Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIBbHBIM MOTEHIIHAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Yy4eOHbId MaTepuaj, CHOCOOCTBYIOIIUIH
(GbOopMHpPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxky ydeOHOM
NESITEIbHOCTH, TpeOyIoleld MpOJOJKUTEIbHON  KOHUEHTpAalUd BHUMAaHMS,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 3a IIOJYYCHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadyajlaM MaTeMaTH4YeCKOIro
aHaJln3a JIKUT ACSITebHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpykType yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YE€CKOTO
aHaJIKM3a» BbIJCJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKUEe TuHuu: «Yucna
U BBIYUCIICHU», «DyHKIINN U Tpadukny, «YpaBHEHUS U HEpaBeHCTBa», «Havana
MaTeMaTHYeCKOro aHanusa», «MHoOXecTBa M JIoTMKa». Bce OCHOBHBIE



COJEPKATENbHO-METOANUECKUE JIMHUM HU3YyYaloTCs Ha MPOTSHDKEHUU JABYX JIET
oOy4eHHsI Ha YpPOBHE CpeIHEro oOIero o0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
y4eOHBI KypC SIBISIETCS WHTETPATUBHBIM, IIOCKOJIBKY OOBEeauHSIET B cebe
COJIep)KaHUE HECKOJIBKMX MaTeMaTHYeCKUX JWCIHIUINH, TaKuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
INIMPOKUM MATEMAaTHYCCKUM aIlllapaToM, Y HUX MOCJIEeI0BATEIbHO popMHUpyeTCs U
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYEeCKyl0 MOJETh pPEaTbHOM
CUTYaIluH, MPUMEHSTh 3HAHUS, TIOJYYCHHBIC TIPU W3YYCHHH Y4eOHOTO Kypca, s
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOM 3aJau, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111ero 00pa3oBanus. Ha ypoBHe cpeHero ooiiero
oOpa3zoBaHus 0cOo0O€ BHUMaHuE  yHelsieTcss  (OPMUPOBAHUIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHUE JejaTh NPUKUJIKY, BBINOJHATH MPUOIMKEHHBIE
BBIUMCJICHMS], OLIEHUBATh YHUCIIOBbIE BBIpAXKEHUs, pabOTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYarolIMMCs MHOKECTBA HATYpalbHBIX, IIENbIX,
palMoOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAcCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJbIX 4YHUCEN, O0COOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE OMEpalny, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOYXHOCTSMM MX MPUMEHEHUS JUIsl PELEHUsS Pa3iMyYHbIX 3a7a4
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MUpA, IMIMPOKO HCIOJB3YIOTCA 0000IIeHue M
KOHKPETH3aIHS.

Jluaust «YpaBHEHUS U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte oOydaromuecs OBIAJAEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HPPAlMOHAIBHBIX, IOKAa3aTeNIbHbIX, JIOTapUPMUUYECKUX H
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
coaepkamux mnapameTpol. [lodydeHHbIE yMEHHS IIMPOKO HCHOJIb3YIOTCS MpH
UCCIIeIOBAaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHON, TPU PEIICHUH TMPHUKIATHBIX



3a]a4 W 3a7]a4 Ha HaXOXKJIEHHE HAaWOOJBIINX M HaUMEHBIINX 3HAYEHUN (QYHKIIHU.
Jannast copep:xarenbHas JUHUS BKIIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMOJHATH  pacu€Tel 1o  (opmynam, mpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUUYECKUX BBIPAKEHHUM, a TaKkKe BBIPAXKEHUH,
coJlepKallluX CTerneHu W Jorapudmsl. brarogaps uzyudeHuio anreOpandeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaBICHUS
3aKOHOMEpPHOCTEH W 3aBUCHUMOCTEH B BHJIE€ PAaBEHCTB M HEpaBEHCTB. AureOpa
npemyaraeT 3(QQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
neperjeTaeTcs ¢ APYyTMMH JIMHUSMU y4yeOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3YUEHUs MaTepuana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEIMETOB U PEAIBHOM U3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHMMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3NUYHBIMH BEJIMYMHAMH, MCCIIEOBAaTh MOJYyYEHHbIE (PYHKIIHH, CTPOUTh HX
rpaduku. Marepuan 3Tol cofepKaTelIbHOM JTMHUM HAlleJIeH Ha Pa3BUTUE YMEHUM
M HaBBIKOB, IIO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMHU B
paznu4HOi ¢dopme: aHATUTHYECKOU, Tpaduueckoid M cioBecHOW. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTHIO  aJTOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILIECTBEHHO PACIIMPUTHh KPYI KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3a]ad4,
JOCTYIHBIX 00yYaromuMcs, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTb CTPOHUTH
rpaduKu  CIOXHBIX (PYHKIHH, OMPEAeNsITh WX HauOOJbIIMEe W HaUMEHBIINE
3HAYEHHUA, BBIYUCIATH MUIOMAaAu (GUryp u oO0bEMBI T€J, HAXOAUTh CKOPOCTH M
YCKOpPEHMsl IpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHUSI MaTeMaTHYECKUX MOJENIEd peajbHbIX CHUTyaluu,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MAaTeMaTH4€CKOTO
aHanM3a CIoCcOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMATBbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (OPMUPOBAHUIO YMEHMI paclO3HABAaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOydaromuecs: y3HaT O



BBIIAIOIIMXCSl pe3yNbTaTaX, IMOJMYYEHHBIX B XOJ€ Pa3BUTHS MaTEeMaTHKH Kak
HAyKH, U 00 UX aBTOpPaXx.

CopepxarenpHO-MeTOIMYeCKas: TMHUAA «MHOXECTBA M JIOTUKA» BKIIIOYAET B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4eCKOoW JOTUkH. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TIpe[iaraioT Hambosiee YHUBEPCANBHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTHUKd M €€ TPUIOKEHHH, OHU CBS3BIBAIOT pa3HblE MaTEeMaTHYECKHE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U UCIOJIb30BaTh €T0 JIJISl BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTE€MaTHKHW KakK HayKd CIEAyeT MpU3HATh
CBOMCTBEHHYI0 €W CTPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OMpPEACIEHHBIM
OpaBWjiaM  TOCTPOEHHUS  JOKa3aTeslbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTEeMaTUYECKON JIOTMKH CIIOCOOCTBYET pPa3BUTHUIO JIOTUYECKOTO MBIIICHUS
00y4aroIuXxcs, MO3BOJSIET UM CTPOUTH CBOM PACCYKJACHHUS Ha OCHOBE JIOTHYECKHX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIUPOBAHUS, KOTOPHIE MPU3BAHbI
c1ocoOCTBOBaTh (POPMHUPOBAHUIO HABBIKOB IIOCTPOEHHUS MOJENEH peasbHbIX
CUTyalluii, WCCIENOBaHUS OSTUX MOJENEH ¢ MOMOIIbIO ammapara anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHUs BIUIETEHBI B KQX/IbIM U3 pa3/ieloB MIPOrpaMMbl, IOCKOJIbKY BECh MaTepHUal
y4e0HOro Kypca IIMPOKO HCHOJB3YEeTCs JJsl pelleHUs NpUKIagHbIX 3adad. [lpu
peIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydarolmuecs  pa3BUBAIOT
HaOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHMs] MPUKIAJHBIX 3ajad
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM Y4eOHOro Kypca «Anredpa 1 Havyaa
MaTEeMaTHYECKOTO aHAITu3ay.

Ha wu3yueHue yueOHOro Kkypca «AnreOpa M Hadaja MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIMUHbIX OTpaciel 3HAHUN U PeaTbHOU KU3HM.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JeWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubnmkE€HHbIC BHIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PE3yJIbTaTa BHIUYHNCICHUMN.

Crenenb ¢ wmenabiM  nokazareneMmM. buHom HeroTtona. Hcnonp3oBaHue
noAXosAEeH (GOpMbI 3aMMUCH JEHCTBUTEIBHBIX YUCEIT JIJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb € palMoOHAJIBHBIM IIOKa3aTeleM H €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. [leciTuuHble W HATypaJIbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHI€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTAaHT€HC YMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHUSI M YpaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOIOWJIEH ¢ ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMA
ko3 dunmnentamu. Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPKAIIMX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOIbI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METO/IbI pericHus

JorapupMUUECKUX YpaBHECHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHUIl. OnpenenuTenb MATpUllbl 2X2, €ro TeOMETPUYECKUN CMBICI H
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
MOMOILBIO MaTPULL U OIPEETUTEINIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEAIbHOM CHUTyalMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuus, crnocoOsl 3amanus ¢GyHKIUH. B3anmHO oOpaTHBIE (QYHKIHU.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTKn MOHOTOHHOCTH (PYHKUMU. MakCUMyMbl U MHUHHMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CreneHHast pyHKIMS ¢ HATypajIbHBIM U 1I€JIbIM MoKa3areneM. E€ cBolicTBa u
rpaduk. CBoiicTBa U rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 peIICHUs YpABHEHUH.

TpuroHomeTpuyeckass OKPYKHOCTb, OIPEACIICHHE TPUTOHOMETPUUYECKHUX
(GYHKIMI YUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOLECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havana maTremMaTH4ecKoOro aHajmsa

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJlaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTEeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17} OTrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuUecKas rnporpeccuu. beckoneuHo yoObiBaromas
reomerpuyeckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
MPOTrPEeCCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MPUKJIAJHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpaduxoB ¢yukiuii. CBolicTBa (QYHKIMI HENpPEphIBHBIX HAa OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3BoaHble GyHKIUU. Onpenenenne, reOMeTpUIECKui U
buznyecKuil CMBICI MPOU3BOIHON. YpaBHEHHE KacaTelbHOUN K rpa@uKy QyHKIHH.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IIpumeHeHHEe TEOPETHUKO-MHOXECTBEHHOTO ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PELICHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputMa EBkiauaa 1uist pemeHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpandeckas M TpUTOHOMETpUYeckas (HOpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN IJIs1 PeIeHHs] (PU3NUECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

CucreMa H COBOKYNHOCTh YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO60p  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTHU. PelieHne TpUuroHoMeTpuYecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPpaLMOHATBHBIX, TOKA3aTEIbHBIX U JOTAPU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT NMPH PEUICHUU 3a7ad W3 JPYTUX Y4EOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxkaenue  HauOonblIero W HAaMMEHBUIETO0  3HAYEHUH
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
IPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBO0OOpa3HbIX. I[lepBooOpaszHbie
aneMeHTapHbIX QyHKIuH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WNurerpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyne Hotorona-JleiOuuna.

[Ipumenenue wHTErpana s HAXOXKIACHHUS TUIONIAJACH TUIOCKMX (UTYyp U
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJIEJIMPOBAHUE peajbHBIX TPOLECCOB C MOMOLIBI0  IuddepeHIaTbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUYaIOMIEeTocs KaKk aKTUBHOTO H
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBATh C COI[MAJLHBIMA HWHCTUTYTaMHM B COOTBETCTBUM C UX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUICKUX MAaTEMATUKOB U POCCUMCKOM MAaT€MaTUYE€CKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUSI, STUUYECKOTO TMOBEACHUS, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
HMHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHME IIEHHOCTH TPYJOIIO0Us, HWHTEpeC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTH4eCKOMYy  OOpa30BaHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHUE BIUSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karolel cpenpl, IJIAaHUPOBAHWE IIOCTYNKOB M OIICHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOM MACATENIbHOCTH, JTaroB €&
Pa3BUTHS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJICTBOM TMO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3oBble Jornueckue aeficTBU:

BBISIBJIAIT M XapaKTEPU30BaTh CYIIECTBEHHBIE NPHU3HAKK MaTEMaTUYECKUX
OOBEKTOB, TIOHATUM, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTIpe/IeNICHUs TIOHATHUH, yCTaHABIUBATh CYIIECTBEHHbIN NMPU3HAK KilacCU(pUKaALUH,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMyIupoBaTh U  MOPeoOpa3oBBIBaTh  CYXKICHHS:
YTBEPAUTEbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIIT MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U IIPOTUBOPEUHSI
B (hakTax, JAHHBIX, HAONIONEHUSAX U YTBEPXKIEHUSX, MpEeAsaraTb KpUTEPUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JenaTb BBIBOABl C KCIOJb30BAHUEM 3aKOHOB JIOTHKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHUH, YMO3aKIFOUEHHI 10 aHAJIOTUU;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENBCTBA MATEMATHYECKUX YTBEPKACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBAaTh aPTyMEHTALMIO, IPUBOJUTE PUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;

BBIOMpATh CMOCO0 pelieHrus Yy4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOATEIbHO BBIJIEJIEHHBIX KPUTEPHUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUI HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHpYIOIMIME  MOPOTHBOpEYHe,  MpolJeMmy,
yCTaHaBIMBaTh MCKOMOE M JaHHOE, (hOopMHpOBaTh TMIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00BEKTa, SIBICHHUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTAMH, SIBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHE IIPOLIECCa, a TakKE BbBIABUIATh
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

BBISIBIIATH A€(UUNTHI UHPOPMALIMU, JAHHBIX, HEOOXOAUMBIX JJIsi OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALMIO U3 UCTOYHUKOB PA3IUYHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3IUYHBIX BUIOB U
(dbopM npeacTaBIEHNUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (Popmax,
WUTIOCTPUPOBATh TpaUueCcKH;

OLICHMBATh HaJEKHOCTD uHbopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M INHMCBMEHHBIX TEKCTAaX, aBaTh IMOSCHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIa€MOM TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pEILIEHHUs], COIMOCTABISTh CBOU CYXKIEHUA C CYXICHHUSIMHU APYTMX YYACTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITEJIbHO BBIOMpaATh (opMar BBICTYIUIEHHS C YYETOM 3ajaad
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIIICHUS 33/1a4, BRIOUPATh CIIOCOO peIeHus C
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BApUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOM  peduieKkCuM  Kak  OCO3HAHHUS
COBEPIIAEMBIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJAECTh
croco0aMu CcaMOINPOBEPKHU, CAMOKOHTPOJS Mpollecca M pesyibTaTa perieHus
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JIOCTHKEHUS I HEJIOCTHKEHUS! PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHJUBHUIYyaTbHOMN
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
JeSATEeIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI paboOT, JOTrOBapuUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B rpynmnoBbIX ¢opmax paboThl (00CykaeHMs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W UWHBIE), BBHINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K xoniy obydyenuss B 10 kjacce oOyyaromuics TOJYYHUT CIETYIONTUE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHITHSAMHU: PAIMOHAILHOE YHCIIO, OCCKOHEUHAs
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

MPUMEHSTh JIPOOM W TPOLIEHTHI ISl PEIIeHUs MPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATIbHOMN KU3HU;

MPUMEHSTH MPUOIKEHHBIC BRIYUCIICHUS, TTPABUJIa OKPYTIICHUS, IPUKUIKY H
OLICHKY p€3yJIbTaTa BEIYUCICHUM;



CBOOOJIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alKCU JEHCTBUTEIbHBIX YUCEI JIJIsl PeIICHUS
NPaKTUYECKUX 3a]1a4 U MPEJCTABICHUS JaHHbBIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTCIICHU;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUpPOBaTh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'EHC
YHCIIOBOI'O apTyMEHTA;

OIEpUPOBaTh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAaHI'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATUAMU: TOXKJECTBO, YPABHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIEC YPABHEHUS M YPABHEHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

NPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOO/IHO OIEpUpPOBaTh IMOHATHUSMHU: MHOTOWIEH OT OJHOM NEPEMEHHOM,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMH, KOPHM MHOTOWIEHA, MPUMEHSAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1a4;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICIH,
UCIIOJIb30BaTh CBOMCTBA ompenenurens 2 X 2 g BBIYMCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPEAEHUTENN JUIsl PEUIEHUST CUCTEMbl JIMHEHWHBIX YypaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IOMOINBIO MaTpULl U OIpEAEIIUTENEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJI30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUH, COJEPKAIINUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJICJIMPOBATh pEallbHble CHUTyalldd Ha S3bIKE anreOpbl, COCTaBIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (QYHKIUH, KoMOo3umus GyHKUIuH, Trpaduk QyHKIUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKkoB PyHKINH;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUPOBaTh MOHATUSAMU: UETHBIE M HEYETHbIE (DYHKIIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
HeabIM TIOKa3zareneM, rpauk CTEeneHHOW (YHKIHMH C HAaTypaJbHBIM U IIEJIbIM
nokasaresieM, rpaguk KOpHsS N-Oi CcTeneHH Kak (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJIbHbIM I10Ka3aTeleM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJHATE 3JIEMEHTAPHOE MCCIIEA0BAHNE U MIOCTPOEHUE UX TPAPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHHU;

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNEe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIIONIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN NP PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEAbHON
KU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Hauyana maTeMaTH4eCcKOro aHajmu3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKas U TIeoMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, (POpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IPOTPECCUM JJIA PELICHUs pEeajbHBbIX 3a4ad IMPUKIATHOTO
XapakTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIIEJOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJIbIX;

CBOOOJTHO ~OINEPUPOBATH TMOHATUSIMHU: HENPEpPbIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/1a4;

CBOOOJTHO OIEpPUPOBATH MOHATUSIMHU: TIEpBasi W BTOpas IMPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISATH MPOU3BOJIHBIE CYMMBI, MIPOU3BEACHUS, YaCTHOTO U KOMIIO3UIIUU
IByX (QYHKIUH, 3HATh IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3MUECKHI CMBICT MPOU3BOJHON IS
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, OMEpaluud  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOJHO OIEpPHPOBATh TMOHATUSMU: OIpEAEICHUE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTa, TOKA3aTEIbCTBO, PABHOCHIIbHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xoniy obydyenuss B 11 kiacce oOy4aromuics TOJYYUT CIIETYIONTUE
IpeIMeTHbIE Pe3yabTaThl MO OTAEIBHBIM TeMaM paboueill mporpammbl yuyeOHOTro
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOZIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO’KECTBA HATypalbHBIX M IIEJIBIX YHUCEJ, UCIOJIb30BaTh MPU3HAKHU JIETUMOCTH
nenbix yucen, HOJl 1 HOK naTypasbHBIX uncen sl peleHus 3a1ad, NPUMEHSTh
anroput™ EBKknuza;

CcBOOOMHO OMEpUpPOBAaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMUHbIX TO3UIIMOHHBIX CUCTEMAX CUMCIICHMUS,

CBOOOIHO OINEpUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE YMCIa B alreOpandeckor u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METUIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJHO OTEPUPOBATH MOHATHUSIMHU: HUPPAIMOHAIBHBIE, MMOKa3aTebHBIC U
jJorapuMUUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXoammble  (HOPMYIBI 17T PEMICHUS] OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapuMUYECKNX YPaBHCHUHN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOy U apaMeTpPhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a/71a4 C MapamMeTpaMu;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3334y,
UCCIIEIOBATh TMOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM allapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TEOMETpPUYECKHe oOpa3bl YypaBHEHHW M  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEpPUPOBATH TMOHITHSAMHU: TpPaPUKUd TPUTOHOMETPUUYECKUX
dynkmi;

NPUMEHSITh (GYHKIMU JI1 MOJEIMPOBAHUS W UCCICAOBAHUS pPeabHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOro aHaJu3a:

WCITIOJI30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIITMM HA MOHOTOHHOCTb
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIlIEe U HAUMEHbIIIEe 3HAUCHUS (DYHKIIUU HETIPEPLIBHON Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKHMX, 3aJadvax, i
OTIpEJICICHUs] CKOPOCTM W YCKOPEHHS TIpoliecca, 3aJaHHoOro (Gopmynoi wuim
rpadukom;



cBOOOZIHO OMNEpUPOBATh MOHATUSIMU: TEpPBOOOpa3Hasi, ONpeAeTEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIE AIEMEHTAPHBIX (YHKUMHA M BBIYUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX (UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBICHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha IpUMepe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[MAIBHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecTBO 4acoB
Ne HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIe (LM pPOBbLIE)
KoHTpoJbHbIe
n/n NPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI
MHOXECTBO JCHUCTBUTEIBHEIX YHUCE]L.

1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1 https://lesson.academy-
HepaBeHCTBa. CUCTEMBI IMHEUHBIX content.myschool.edu.ru/02.5/10
ypaBHEHUH

5 Oynkiun u rpaduku. CreneHHas GyHKIUS C 12 1 https://lesson.academy-

[eJBIM IIOKa3aTelIeM content.myschool.edu.ru/02.4/10

3 Apudmerndeckuii KOpeHb N-0if CTETICHHU. 15 1 https://lesson.academy-
HppaunoHaibHble ypaBHEHUS content.myschool.edu.ru/01.5/10

4 [TokazarenpHas pynkmwms. [TokazarenpHbIe 10 1 https://lesson.academy-
ypaBHEHUA content.myschool.edu.ru/01.4/10

5 Jlorapudmuueckast GyHKIIHSL. 18 1 https://lesson.academy-
Jlorapudmuueckue ypaBHEHHs content.myschool.edu.ru/02.5/10

6 TpuroHomeTpuyeckue BbIpaXeHus U 29 1 https://lesson.academy-
YpaBHEHHUS content.myschool.edu.ru/010

https://lesson.academy-

7 ITocnenoBarenbHOCTH U IPOTPECCUH 10 1

content.myschool.edu.ru/10
https://lesson.academy-

8 HenpepriBabIie kuuu. [IponsBogHas 20 1

pep ymx p A content.myschool.edu.ru/10

9 [ToBTOpeHue, 06001IeHNE, CCTeMaTH3aIlUs 5 2 https://lesson.academy-

3HaHUHU content.myschool.edu.ru/10
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10




11 KJIACC

dieKkTpoHHbIe (LM POBbLIE)

Ne HaunmeHoBaHue pa3iesioB H TeEM KosmuecTBo yacos oOpa3oBaTe/ibHbIE pecypchbl
n/n NPOrpamMMbl
Bcero KonTposabHbie padoThl
1 HccnenoBanue GpyHKIHIA ¢ TOMOIIBIO 29 1 https://lesson.academy-
MIPOU3BOIHOMN content.myschool.edu.ru/11
https://lesson.academy-
2 [TepooOpa3Has u HHTETpPAN 12 1 content.myschool.edu.ru/11
3 ['paduku TPUTOHOMETPUUECKUX (PYHKIIHIA. 14 1 https://lesson.academy-
TpuronomeTprudecKkue HEPABEHCTBA content.myschool.edu.ru/11
4 WppauroHanbeHble, NOKa3aTeIbHbIE U 24 1 hitps://lesson.academy-
norapubMHUECKHE HEPABEHCTBA content.myschool.edu.ru/11
https://lesson.academy-
S KommiekcHble yncna 10 1 content.myschool.edu.ru/11
https://lesson.academy-
6 HatypanbHele 1 1enkie yncia 10 1 content.myschool.edu.ru/11
CucTembl palMOHAIbHBIX, UPPALMOHATBHBIX https://lesson.academy-
7 MOKa3aTeNbHbBIX U JIOrapu(PMUUECKUX 12 1 content.myschool.edu.ru/11
ypaBHEHUU
https://lesson.academy-
8 3anaun ¢ mapameTpamu 16 1 content.myschool.edu.ru/11
9 [ToBTOpeHme, 0600IIEHNE, CHCTEMATH3AIIH 16 ) https://lesson.academy-

3HAHUH




content.myschool.edu.ru/11

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10



HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

DJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejibHbIE PeCypPChI

MHO)KGCTBO, Oornepanru HaaQ MHOXCCTBAMHU U

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

1 . 1
HX CBOMCTBA
2 Jluarpammsl Diinepa-Benna 1 https://lesson.edu.ru/02.5/10?class=10
3 IIpumeHeHne TeOpETUKO-MHOKECTBEHHOTO 1 https://lesson.edu.ru/02.5/10?class=10
amnmapara JJisl pelieHus 3a1a4
Panmonansabie ynciaa. OOBIKHOBEHHBIE U https://lesson.edu.ru/02.5/10?class=10
4 JECATUYHBIC IPOOH, TPOIICHTHI, 1
0OECKOHEUHBIC TIEPUOTUIECKUE IPOOH
Panmonansabie ynciaa. OOBIKHOBEHHEBIE U https://lesson.edu.ru/02.5/10?class=10
5 JIeCATUYHbIE JPOOU, POLIEHTHI, 1
OeCKOHEUYHBIE TIEPUOANYECKHUE JPOOH
6 [Tpumenenue npoOeii ¥ MPOLIEHTOB IS 1 https://lesson.edu.ru/02.5/10?class=10
pelIeHs TPUKIaJHbIX 3a7a4
7 [Tpumenenue npoOeii ¥ TPOLIEHTOB TS 1 https://lesson.edu.ru/02.5/10?class=10
penieHust MPUKIAIHBIX 33124
8 JlericTBUTENbHBIE YKCIIa. PallnoHaIbHBIE U 1 https://lesson.edu.ru/02.5/10?class=10
MPpALMOHATIbHBIE YHCIIa
9 Apudmerndeckue oneparuu ¢ 1 https://lesson.edu.ru/02.5/10?class=10
JIEMCTBUTEIIbHEIMH YK CIaMHU
10 Moynb A€HCTBUTENBHOTO YUCIIA U €T0 1 https://lesson.edu.ru/02.5/10?class=10

CBOMCTBA




11

[IpubnnxEHHBIE BBIYUCIICHUS, TIPaBUIIa
OKpPYIJICHUS, IPUKUJIKA U OLICHKA
pe3yJibTaTa BBIYUCICHUN

https://lesson.edu.

ru/02.5/10?class=10

12

OcHOBHBIE MCTObI pCIICHUA LCIIbIX U
JIpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

https://lesson.edu.

ru/02.5/10?class=10

13

14

15

OCHOBHBIE METOIbI PEIICHHS 1IEJIbIX U
JIpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

OCHOBHBIE METO/IbI PEIICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

MHoro4wieHsl OT OJHON MEPEMEHHOM.
Jlenenue MHOTOYJIEHA HA MHOTOYJICH C
ocraTtkoM. Teopema besy

https://lesson.edu.

https://lesson.edu.

https://lesson.edu.

ru/02.5/10?class=10

ru/02.5/10?class=10

ru/02.5/10?class=10

16

MHorousIeHbI ¢ 1eabIMA KO3 PUITMEHTaMHU.
Teopema Buera

https://lesson.edu.

ru/02.5/10?class=10

17

Pemenue cucreM JIMHENHBIX ypaBHEHUI

https://lesson.edu.

ru/02.5/10?class=10

18

19

20

Pemenne cucreM ITMHENHBIX YpaBHEHUI

Marpuia cucTeMbl JINHEWHBIX YPAaBHEHUM.
Omnpenenurens MaTpuiel 2x2, ero
T€OMETPUUYECKHUI CMBICII M CBOMCTBA;
BBIYMCIICHHE €T0 3HAYECHUS

Onpenenurenb MaTpullbl 2X2, €ro
T€OMETPUUYECKHI CMBICT U CBOMCTBA;
BBIUHCIIEHHUE €T0 3HAUCHUS

https://lesson.edu.

https://lesson.edu.

https://lesson.edu.

ru/02.5/10?class=10

ru/02.5/10?class=10

ru/02.5/10?class=10




21

[Ipumenenue onpeaenutTens AJis perieHus
CHUCTEMbI JINHEHHBIX YpPaBHEHUM

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

22

23

Pemenne npukitagHbIxX 3a/1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

Pemmenue nmpukiaHbIX 3a7a4 ¢ TOMOIIBIO
CHUCTEMBbI JINHEHHBIX YpPaBHEHUM

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

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

24

KonTtponsHas padora: "Pannonanbuble
ypaBHEHMsI U HepaBeHCTBA. CUCTEMBI
JMHENUHBIX ypaBHEHUN"

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

25

OyHKIMS, CIIOCOObI 3a1aHus (PYHKIIH.
Bsanmuo obparnbie pynkiun. Kommosumms

byHKUIMMA

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

26

27

I'paduk Qynkuuu. dnemMeHTapHbIC
npeoOpa3oBanus rpapukoB GyHKIHUN
OO6nacTp onpeneneHuss 1 MHOKECTBO
3HayeHud pynkuuu. Hynu pyHkuuu.
[TpomexyTKM 3HaK MOCTOSIHCTBA

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

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

28

UYErHble 1 HEUETHDBIE PYHKITUH.
[lepnoauueckue Gpynkuuu. [Ipomexyrku
MOHOTOHHOCTH (DYHKIIUU

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

29

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
HauOoinsiee 1 HanMeHblllee 3HAUYCHNUE
(GYHKIIMHM Ha IPOMEKYTKE

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

30

31

JluneliHasi, KBagpaTU4Has U JpOOHO-
TuHeHas QyHKuun

DJeMeHTapHOe UCCIIeI0BaHNE U ITOCTPOCHUE
rpauKoB 3TUX QYHKIUN

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

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




32

3JI€MCHTapHOe HCCJIICAOBAHUC U ITOCTPOCHUC

rpaduKoB 3TUX QYHKIIUNA

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

33

34

CrerneHs cC LETBIM TT0Ka3aTeaeM. buaom
HrroTona

CreneHn ¢ LEJIBIM IToKa3aTeneM. buaom
Hrrotona

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

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

35

Crenennast GyHKIHUS C HATYPAJIbHBIM H

1eNbIM Moka3aTenieM. E€ cBoiicTBa u rpaduk

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

36

37

KonTponbHas pabora: "Crenennas
¢ynkuus. E€ coiicTBa u rpadux"

ApudmeTnuecknii KOpeHb HaTypaIbHOU
CTETEeHH U ero CBOMCTBA

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

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

38

Apudmernueckuii KOpeHb HATYPATBHON
CTEIIEHU U €ro CBOKMCTBA

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

39

40

[IpeobpazoBaHus YMCIOBBIX BHIPAKECHUH,
COJIEpXKAIINX CTETIEHH U KOPHU
[TpeoOpa3oBaHs YHCIOBBIX BBIPAKECHUIH,
COJIepXkKalINX CTENIEHU U KOPHU

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

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

41

[IpeobpazoBaHus YHCIOBBIX BBIPAKEHUH,
COAEpKAIIMX CTENIEHU U KOPHU

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

42

43

44

WppaunonansHbie ypaBHeHHs. OCHOBHBIE
MCTOJbI pCHICHUA NPppalOHAIBHBIX
ypaBHEHUU

Wppanunonansubie ypaBHeHUs. OCHOBHBIE
METO/IbI PEIICHUs UPPALUOHAIBHBIX
yYpaBHEHUN

Wppaunonanbueie ypaBHeHUs. OCHOBHBIE
METO/IbI peIIeHUs] UPPALTUOHATBHBIX

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

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

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




ypaBHEHU I

PaBHOCHIEHEIC MNEPEXO0Abl B pCICHUHA

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

45 UPPALMOHATIBHBIX YpaBHEHUN
46 PaBHOCHIIbHBIE TEPEXOIbI B PEIICHUU https://lesson.edu.ru/02.5/10?class=10
VPPALMOHAJIBHBIX YPABHEHUN
47 PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU https://lesson.edu.ru/02.5/10?class=10
UPPALMOHATIBHBIX YpaBHEHUN
48 PaBHOCHUITBHBIE TIEPEXO/IBI B PEIIIEHUHN https://lesson.edu.ru/02.5/10?class=10
HUPPALMOHATFHBIX YpaBHEHUHN
CaoticTBa U rpaduK KOpHsI N-Oi CTENEeHH https://lesson.edu.ru/02.5/10?class=10
49 KaK (YHKIIMH OOpaTHOM CTENICHH C
HaTypaJbHbIM MIOKa3aTeIeM
CgoiicTBa u rpaduk KOpHS N-0ii cTeneHn https://lesson.edu.ru/02.5/10?class=10
50 KaK QyHKIIMH OOpaTHOW CTETICHH C
HaTypaJbHbIM MIOKa3aTeleM
Kontponbnas padota: "CBoiicTBa u rpaduk https://lesson.edu.ru/02.5/10?class=10
ol KOpHs N-oi crenenu. MppannoHansHbie
ypaBHEeHUA"
50 Crenens ¢ pallMOHAIBHBIM ITOKa3aTeIeM U https://lesson.edu.ru/02.5/10?class=10
€€ CBOICTBA
53 Crenensb ¢ pallMOHAIBHBIM MOKa3aTeIeM U https://lesson.edu.ru/02.5/10?class=10
e€ CBOMCTBa
54 CreneHb C pallMOHAIBHBIM NTOKA3aTeNEM U https://lesson.edu.ru/02.5/10?class=10
€€ CBOICTBA
55 [Toxa3zatenbHast GpyHKIM, €€ cBOICTBA U https://lesson.edu.ru/02.5/10?class=10
rpadux
56 Hcnonb3oBanue rpaduka QyHKIUM 15 https://lesson.edu.ru/02.5/10?class=10

peleHns ypaBHeHUH




Hcnons3oBanue rpaduka QyHKIHH 115

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

57

pelieHusl ypaBHEHUM

[Tokazarenbubie ypaBHeHUsI. OCHOBHbBIE https://lesson.edu.ru/02.5/10?class=10
58 METO/Ibl PEILIEHUS TOKA3aTENbHbIX

ypaBHEHUI

ITokazarenbHble ypaBHEeHUsI. OCHOBHbBIE https://lesson.edu.ru/02.5/107?class=10
59 METO/Ibl PEIICHUs TOKa3aTEIbHbBIX

ypaBHEHUI

[ToxazarenbHble ypaBHEHUS. OCHOBHBIE https://lesson.edu.ru/02.5/10?class=10
60 METO/Ibl PELICHHS TOKA3aTEIbHbIX

YpaBHEHUN
61 KonTponabnas padora: "[lokazarenbHas https://lesson.edu.ru/02.5/10?class=10

¢byuknus. [TokasarensHble ypaBHeHUA"
62 Tlorapudm uncna. CoiicTsa orapudma https://lesson.edu.ru/02.5/10?class=10
63 Tlorapudm uncna. CoiicTsa orapudma https://lesson.edu.ru/02.5/10?class=10
64 Tlorapudm uncna. CroficTsa orapudma https://lesson.edu.ru/02.5/10?class=10
65 JleCATHUHbBIE H HATYPATHHBIE JOTApUMBI https://lesson.edu.ru/02.5/10?class=10
66 JleCSTHUHBIE H HATYPATbHBIE JOTapH(MEI https://lesson.edu.ru/02.5/10?class=10
67 [Ipeo6pa3oBanue BbIpaxeHU, copepKalux https://lesson.edu.ru/02.5/10?class=10

sorapudmbl
68 [IpeoOpazoBanHue BBIpaKEHUA, COACPIKALIMX https://lesson.edu.ru/02.5/10?class=10

JorapupMbl
69 [Tpeo6pa3zoBanue BbIpaXeHU, CopepKaluX https://lesson.edu.ru/02.5/10?class=10

Jorapupmbl




Jlorapudmuueckas pyHKIus, €€ CBOWCTBA U

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

70 rpaduk
7 Jlorapudmuueckas GyHKIUA, €€ CBOWCTBA U https://lesson.edu.ru/02.5/10?class=10
rpaduk
79 Hcnonb3oBanue rpaduka GyHKIUN 115 https://lesson.edu.ru/02.5/10?class=10
pelieHus: ypaBHEHU I
73 Hcnonp3oBanue rpaduka QyHKIHH 115 https://lesson.edu.ru/02.5/10?class=10
pelieHusl ypaBHEHUM
Jlorapudmuueckue ypaBaeHnus. OCHOBHBIE https://lesson.edu.ru/02.5/10?class=10
74 METOBI pEIICHUS JIoTapu(HPMUIECKUX
ypaBHEHUI
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE https://lesson.edu.ru/02.5/10?class=10
75 METO/Ibl PEIICHHS JIOTApUPMUUIECKUX
ypaBHEHUI
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE https://lesson.edu.ru/02.5/10?class=10
76 METO/bI pelIeHus Jorapu(HMUIECKUX
yYpaBHEHUU
77 PaBHOCHIIBHBIE IEPEXO/IBI B PELIEHUU https://lesson.edu.ru/02.5/10?class=10
Jorapu(pMUUECKUX ypaBHEHHH
78 PaBHOCHIIBHBIE IEPEXO/IBI B PELIEHUU https://lesson.edu.ru/02.5/10?class=10
Jorapu(pMUUECKUX ypaBHEHHUH
79 KonTponbnas pabota: "Jlorapudmuueckas https://lesson.edu.ru/02.5/10?class=10
dbynkmus. Jlorapudmudeckre ypaBHeHus"
80 CuHyC, KOCHHYC, TAHT€HC U KOTAHT€HC https://lesson.edu.ru/02.5/10?class=10
YUCJIIOBOTO apryMeHTa
81 Cunyc, KOCUHYC, TAHT€HC U KOTAHT€HC https://lesson.edu.ru/02.5/10?class=10

YHUCJIOBOTO apryMEHTa




82

ApKcUHYC, apKKOCUHYC U apKTaHI'€HC
YKCIIOBOTO apryMeHTa

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

83

84

85

ApKCUHYC, apKKOCUHYC U apKTaHT'€HC
YKCJIOBOTO apryMeHTa

Tpuronomerpuyeckas OKpyKHOCTb,
orpeziesieHue TPUTOHOMETPUIECKHIX
GyHKIMI YUCIOBOTO apryMeHTa

TpuronomeTrpuyeckas OKpyKHOCTb,
orpezeNieHue TPUTOHOMETPHUIECKHIX
(GyHKIMI YUCIOBOTO apryMeHTa

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

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

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

86

87

OCHOBHBIE TPUTOHOMETPUYECKUE POPMYJIbI

OcHOBHBIE TPUTOHOMETPUYECKUE POPMYJIBI

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

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

88

89

OCHOBHBIE TPUTOHOMETPUYECKUE POPMYJIbI

OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYITBI

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

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

90

91

[TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPKECHUI

[TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKECHUI

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

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

92

[IpeobpazoBanre TPUTOHOMETPUUECKUX
BBIPAKECHU

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

93

94

[IpeobpazoBanue TPUTOHOMETPHUUECKUX
BBIPKECHUI

Pemenne TpuroHoMeTpuUECKNX ypaBHEHUN

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

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

95

Pemenne TpuroHoMeTpUUECKNX ypaBHEHUI

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




96

97

Pemienne TpuroHOMETpUYECKUX YPaBHEHUN

Perennie TpUroHOMETPUUECKUX YPaBHEHHM

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

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

98

99

Pemienne TpUroHOMETpUYECKUX YPAaBHEHUM

Pemenrie TpUroHOMETPHUUECKUX YpaBHEHUI

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

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

100

101

Pemienne TpUroHOMETpUYECKUX YPAaBHEHUU

KonTponbhas pabora:
"TpUTrOHOMETPUYECKUE BBIPAKECHHS U
TPUTOHOMETPHUYECKHUE ypaBHEHUs"

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

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

102

IlocimenoBaTeabHOCTH, CLIOCOOBI 3aJaHUs
nocJieoBareabHoCcTeEN. MeTto
MaTeMaTUYECKON UHIYKIIUU

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

103

104

MOHOTOHHI)IG nu OFpaHI/I‘{eHHLIe
MOCJIeI0BaTEIbHOCTH. VicTopus aHanm3a
OECKOHEYHO MaJIBIX

Apudmernueckas mporpeccus

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

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

105

106

I'eomerprueckas nporpeccust

beckoHeuHO yObIBaroIas reoMeTpuIecKast
nporpeccus

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

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

107

Cymma OeckoHEYHO yObIBaroliei
Te€OMETPUYECKOM TTPOTPECCH

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

108

109

JIMHENHBIN U SKCIOHEHIUAIBHBIN POCT.
Uucno e. DopMyna CIOKHBIX MPOLEHTOB

JIMHENHBIN U DKCIOHEHMAIIBHBIN POCT.

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

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




Yucno e. DopMyra CI0KHBIX IPOLEHTOB

Hcnons3oBanne IIporpecCcuun IJjisd pe€uiCHus

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

110 peanbHBIX 33/1a4 MPUKIAAHOTO XapakTepa

111 KoHntposbhas padoTa: https://lesson.edu.ru/02.5/10?class=10
"[TocnenoBaTebHOCTH U TIporpeccuu’”

112 HenpepbiBrbie hYHKIMH U HX CBOHCTBA https://lesson.edu.ru/02.5/10?class=10

113 Touka pa3pbiBa. ACUMITOTHI IpaUKOB https://lesson.edu.ru/02.5/10?class=10
byHKIMi

114 CpoiicTBa (h)yHKIMI HETPEPHIBHBIX HA https://lesson.edu.ru/02.5/10?class=10
OTpE3Ke

115 CpoiicTBa (h)yHKIMI HETPEPHIBHBIX HA https://lesson.edu.ru/02.5/10?class=10
OTpE3Ke

116 MeToa MHTEPBAIOB ISl PELICHUS https://lesson.edu.ru/02.5/10?class=10
HEPaBEHCTB

117 MeTo HHTEPBAJIOB ISl PEIICHUS https://lesson.edu.ru/02.5/10?class=10
HEPaBEHCTB

118 Meron UHTEPBAJIOB [UIS PELIECHUS https://lesson.edu.ru/02.5/10?class=10
HEPaBEHCTB

119 IIpuMeHeHre CBOMCTB HENPEPBIBHBIX https://lesson.edu.ru/02.5/10?class=10
GbyHKIMH 715 pereHust 3a1a4

120 [IpumeHeHne CBOMCTB HEMPEPHIBHBIX https://lesson.edu.ru/02.5/10?class=10
GyHKIMH 15 pereHust 3a1a4

121 TlepBast 1 BTOpast IPOM3BOJIHEIE (yHKIIH https://lesson.edu.ru/02.5/10?class=10

122 Ornpenenenne, reOMETPUYECKUN CMBICIT https://lesson.edu.ru/02.5/10?class=10
MIPOU3BOTHOM

123 Onpesenente, bu3HueCKuii CMBICT https://lesson.edu.ru/02.5/10?class=10




MIPOU3BOAHOMN

YpaBHeHUEe KacaTeIbHOU K TpaduKy

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

124 1
byHKIIUN

195 VYpaBHEHUE KacaTelIbHON K rpaduKy 1 https://lesson.edu.ru/02.5/10?class=10
byHKIUA

126 TTpOU3BO/HbIE SIEMEHTAPHBIX hyHKIHi 1 https://lesson.edu.ru/02.5/10?class=10

127 TTPOU3BOJIHBIE DIEMEHTAPHBIX YHKIHIT 1 https://lesson.edu.ru/02.5/10?class=10

128 [Ipoun3BoiHas cyMMBI, IPOU3BEACHMUS, 1 https://lesson.edu.ru/02.5/10?class=10
YaCTHOTO ¥ KOMIO3ULIUU (PYHKIIHI

129 IIpousBoaHas CyMMBI, IIPOU3BEICHHS, 1 https://lesson.edu.ru/02.5/10?class=10
YACTHOTO M KOMITO3ULIUU (DYHKIUI

130 [Ipoun3BoiHas CyMMBI, IPOU3BEACHMUS, 1 https://lesson.edu.ru/02.5/10?class=10
YaCTHOTO M KOMITO3ULIUU (DYHKIUI

131 Kontponsaas pabota: "TlponssoHas” 1 https://lesson.edu.ru/02.5/10?class=10

132 [ToBTOpeHue, 060061IeHNE, CUCTEMaTH3aIUs 1 https://lesson.edu.ru/02.5/10?class=10
3HaHM: "YpaBHeHu"

133 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS 1 https://lesson.edu.ru/02.5/10?class=10
3HaHui: "OyHKuun"

134 HToroBast KOHTPOJIbHAS PaboTa 1 https://lesson.edu.ru/02.5/10?class=10

135 MTOroBast KOHTPOJIbHAS PaGoTa 1 https://lesson.edu.ru/02.5/10?class=10

136 [ToBTOpeHnue, 06001IeHNE, cCUCTeMaTH3aIUs 1 https://lesson.edu.ru/02.5/10?class=10
3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136




11 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

DJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejbHbIe pecypchl

[IprumeHeHnue nporu3BOJHON K
UCCJICIOBAHMIO (DYHKIIMI HA MOHOTOHHOCTh
U DKCTPEMYMBI

[TpumeHeHne MPOU3BOTHON K
UCCJIEIOBAaHUIO (PYHKIIMI Ha MOHOTOHHOCTh
U DKCTPEMYMBI

[IpumeHeHne mpOU3BOTHON K
UCCJIEIOBaHUIO (PYHKIIMI Ha MOHOTOHHOCTh
U DKCTPEMYMBI

https://lesson.edu.ru/02.5/11?class=11

https://lesson.edu.ru/02.5/11?class=11

https://lesson.edu.ru/02.5/11?class=11

[IpuMeHeHne npon3BOIHOM K
UCCIIEIOBAaHHIO (DYHKIMIT HA MOHOTOHHOCTD
U DKCTPEMYMBI

https://lesson.edu.ru/02.5/11?class=11

[IprMeHeHne npon3BOIHON K
MCCJIEIOBaHMIO (PYHKIIMI Ha MOHOTOHHOCTh
1 DKCTPEMYMBI

IIpuMeHeHne MpoU3BOIHON K
UCCIIEIOBaHUIO (DYHKIMI HA MOHOTOHHOCTb
U DKCTPEMYMBI

Haxosxnenne HauOoJbIIero 1 HAUMEHBIIETO

3Ha4YeHUs HeNPEPbIBHON (QYHKIIMH Ha
OTpe3Ke

https://lesson.edu.ru/02.5/11?class=11

https://lesson.edu.ru/02.5/11?class=11

https://lesson.edu.ru/02.5/11?class=11

Haxoxnenre Haubob1ero 1 HaMMEHbIIEro
3HAYeHUs HEMPEePbIBHON (PYHKIIUHU Ha
OTpe3Ke

https://lesson.edu.ru/02.5/11?class=11



Haxoxaenre HanOoIbIIero 1 HANMEHBIIIETO
3HAYEHUS HEMPEPbIBHOM PyHKLINU Ha
OTpe3Ke

https://lesson.edu.ru/02.5/11?class=11

10

Haxoxxnenre HanOoJbIIero 1 HAMMEHBIIETO
3HAYCHUS HEMPEPHIBHON (PYHKIIUHU HA
OTpE3Ke

https://lesson.edu.ru/02.5/11?class=11

11

12

13

Haxoxxnenue HauOoJbIIero 1 HAMMEHBLIETO
3HAYCHUs HETPEPHIBHON (PYHKIIMH Ha
OTpe3Ke

Haxoxnenrne HauboIbIIero 1 HaMMEHbIIETro
3HAUEHUS HEMPEPHIBHON (PYHKIIMM HA
OTpe3Ke

[IpumMeHeHue MPOU3BOTHOM JIJIst
HAXO0X/ICHUS HAWITYYIIETro PeuIeHHs B
MPUKIIATHBIX 3a/1a4ax

https://lesson.edu.ru/02.5/11?class=11

https://lesson.edu.ru/02.5/11?class=11

https://lesson.edu.ru/02.5/11?class=11

14

IIpumenenre npou3BOIHOM IS
HAXOXJICHUS HAWJTYUIIIErO PEIICHUS B
MPUKIIAJHBIX 3a/1a4ax

https://lesson.edu.ru/02.5/11?class=11

15

[Ipumenenre npou3BOIHON IS
OTIpEJIeTICHUSI CKOPOCTH U YCKOPEHUS
npoiiecca, 3a1aHHOT0 (POPMYIION WITH
rpaduxkom

https://lesson.edu.ru/02.5/11?class=11

16

17

IIprMeHeHne nporu3BOIHOMN ISt
ONpEAEIICHUS CKOPOCTH U YCKOPEHUS
mporiecca, 3a1aHHOT0 POPMYIION HUITH
rpaduxkom

Komnosunus ¢pyHkuumit

https://lesson.edu.ru/02.5/11?class=11

https://lesson.edu.ru/02.5/11?class=11



https://lesson.edu.ru/02.5/11?class=11

18 Komnosunus ¢pyHkuumit

19 Kommosuius byHKmii https://lesson.edu.ru/02.5/11?class=11

20 I'eomerprueckue oO6pa3bl ypaBHEHHI Ha https://lesson.edu.ru/02.5/11?class=11
KOOPAMHATHOW INIOCKOCTH

21 ['eomeTpuyeckue 0Opas3bl ypaBHEHUN Ha https://lesson.edu.ru/02.5/11?class=11
KOOPAMHATHOW INIOCKOCTH

99 KoHnTtpoinbhas padora: "UcciaenoBanue https://lesson.edu.ru/02.5/11?class=11
(GYHKIHI ¢ TOMOIIBIO TPOU3BOTHON"

93 [TepBoOOpa3Hasi, OCHOBHOE CBOWCTBO https://lesson.edu.ru/02.5/11?class=11
epBOOOPA3HBIX

24 [TepBooOpa3HbIe 37eMEHTAPHBIX (YHKITHIA. https://lesson.edu.ru/02.5/11?class=11
[IpaBwmita HaXOXACHUS TEPBOOOPA3HBIX

o5 [TepBooOpa3HbIe 37eMEHTAPHBIX (YHKITHIA. https://lesson.edu.ru/02.5/11?class=11
[TpaBuiia Hax 0k I€HUS IEPBOOOPA3HBIX

26 Hurerpan. ['eomeTpuyeckuii cMbICI https://lesson.edu.ru/02.5/11?class=11
WHTErpasa

97 Brrunciienue onpenen€HHOro NHTErpasa mno https://lesson.edu.ru/02.5/11?class=11
dopmyne Herorona-Jleitbnuia

28 Brrunciienue onpenen€HHOro NHTErpasa mno https://lesson.edu.ru/02.5/11?class=11
dopmyne Hetorona-Jleitbnuia

29 IIpumeneHne nHTErpaia s HaXOKIACHUS https://lesson.edu.ru/02.5/11?class=11
TJIOMIAJIEH TUIOCKUX (pHUTYp

30 IIpuMeHeHue uHTETpaIa Ui HaXOXKIACHUS https://lesson.edu.ru/02.5/11?class=11
00BEMOB r€OMETPUIECKHIX TEI

31 [Tpumeps pemieHuit AudpepeHnnaIbHbIX https://lesson.edu.ru/02.5/11?class=11

YpaBHEHUN




[Tpumeps! pemennii muddepeHraITbHbIX

https://lesson.edu.ru/02.5/11?class=11

32 .
ypaBHEHUU
Maremarnueckoe MOACIMPOBAHNE https://lesson.edu.ru/02.5/11?class=11
33 PEATBHBIX MPOIIECCOB C MTOMOIILIO
Qg depeHInaIbHbIX ypaBHEHUN
34 Kontposbnas padota: "[lepBoobpaszHas u https://lesson.edu.ru/02.5/11?class=11
uHrerpan"
35 Tpuronomerpudeckue GyHKIIUU, UX https://lesson.edu.ru/02.5/11?class=11
CBOIiCcTBa U rpaduKu
36 TpuronomeTpuueckue QyHKIHH, UX https://lesson.edu.ru/02.5/11?class=11
CBOWCTBA U TpapuKu
37 Tpuronomerpuyeckue GyHKIHH, UX https://lesson.edu.ru/02.5/11?class=11
CBOIiCcTBa U rpaduKu
38 TpuronomeTpuyeckue QyHKITNH, UX https://lesson.edu.ru/02.5/11?class=11
CBOIiCcTBa U rpaduKu
39 Tpuronomerpuueckue GyHKIMH, UX https://lesson.edu.ru/02.5/11?class=11
CBOICcTBa U rpaduKu
OT100p KOpHEH TPUTOHOMETPUUYECKHX https://lesson.edu.ru/02.5/11?class=11
40 YPaBHEHHUH C IOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX https://lesson.edu.ru/02.5/11?class=11
41 YPaBHEHHUH C IOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHUX https://lesson.edu.ru/02.5/11?class=11
42 YpaBHEHUH C TOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
43 OT60p KOpHEH TPUTOHOMETPUUECKHIX https://lesson.edu.ru/02.5/112class=11

YpaBHEHUH € MOMOIIBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

44

Pemrenne TPUTOHOMECTPHUYCCKHUX HEPABCHCTB

https://lesson.edu.ru/02.5/11?class=11

45

46

Pemienne TpUroHOMETpUYECKUX HEPABEHCTB

Pemrenne TPUTOHOMECTPHUUCCKHUX HEPABCHCTB

https://lesson.edu.ru/02.5/11?class=11

https://lesson.edu.ru/02.5/11?class=11

47

48

49

Pewienne TpuroHOMETpUYECKUX HEPABEHCTB

Kontponbnas padora: "I'paduku
TPUTOHOMETPHUYECKUX (DYHKIIUH.
Tpuronomerpuveckue HepaBeHCTBA"

OCHOBHBIC MCTOJbI pCHICHUA
IMOKa3aTCJIbHbIX HCPABCHCTB

https://lesson.edu.ru/02.5/11?class=11

https://lesson.edu.ru/02.5/11?class=11

https://lesson.edu.ru/02.5/11?class=11

50

51

OCHOBHBIC MCTOJbI pCHICHUA
IMMOKAa3aTCJIbHBIX HEPABCHCTB

OcHOBHBIC MCTObI pCHICHUSA
MMOKa3aTCJIbHbIX HEPABCHCTB

https://lesson.edu.ru/02.5/11?class=11

https://lesson.edu.ru/02.5/11?class=11

52

OcCHOBHEBIC MCTOBI pCHICHUA
MMOKa3aTCJIbHbIX HEPABCHCTB

https://lesson.edu.ru/02.5/11?class=11

53

54

OCHOBHBIE METO/IbI PEIICHUS
norapu(pMUUECKIX HEPABEHCTB

OcHOBHBIC MCTObI pCHICHUSA
J'IOI‘apI/I(I)MI/ILICCKI/IX HEPAaBCHCTB

https://lesson.edu.ru/02.5/11?class=11

https://lesson.edu.ru/02.5/11?class=11

55

OCHOBHBIE METO/IbI PEIICHUS
norapu(MUIECKIX HEPABEHCTB

https://lesson.edu.ru/02.5/11?class=11

56

OCHOBHBIE METO/IbI PEIICHUS
norapu(pMUIECKIX HEPABEHCTB

https://lesson.edu.ru/02.5/11?class=11




OCHOBHBIC MCTOJbI pCIICHUA

https://lesson.edu.ru/02.5/11?class=11

> MPPALMOHAIILHBIX HEPABEHCTB

58 OcHOBHBIE METO/IbI PELLICHUS https://lesson.edu.ru/02.5/11?class=11
UPPALMOHATIbHBIX HEPABEHCTB

59 OCHOBHBIE METObI PELICHUS https://lesson.edu.ru/02.5/11?class=11
MPPALMOHAIILHBIX HEPABEHCTB

60 OcHOBHBIE METO/IbI PELLICHUS https://lesson.edu.ru/02.5/11?class=11
MPPALMOHAIILHBIX HEPABEHCTB

61 I'paduueckue meToabl pemeHus https://lesson.edu.ru/02.5/11?class=11
UPPaLMOHATILHBIX YPABHEHUM

62 I'padpuaeckue MeTOBI pEIICHHS https://lesson.edu.ru/02.5/11?class=11
UPPALMOHATIbHBIX YPABHEHUN

63 I'paduueckue meToab! pemeHus https://lesson.edu.ru/02.5/11?class=11
MIOKa3aTeNIbHbIX YPaBHEHUN

64 I'paduueckue meToab! pemeHus https://lesson.edu.ru/02.5/11?class=11
MOKa3aTelbHBIX HEPABEHCTB

65 I'paduueckue MeTObI perIeHus https://lesson.edu.ru/02.5/117class=11
JorapupMHUUECKUX ypaBHEHUH

66 I'padmuueckue meTos! penieHus https://lesson.edu.ru/02.5/11?class=11
norapu(pMUUECKIX HEPABEHCTB

67 I'paduueckue MeTObI pelIeHus https://lesson.edu.ru/02.5/117class=11
norapu(pMUUECKIX HEPABEHCTB
I'paduueckue MeTo bl peneHus https://lesson.edu.ru/02.5/11?class=11

68 NOKa3aTeIbHbBIX U JIOTapu(MUIECKUX
yYpaBHEHUN
['padpuaeckue MeTobI pemIeHust https://lesson.edu.ru/02.5/11?class=11

69 NOKa3aTeIbHbBIX U JIOTapu(HMUIECKUX

YpaBHEHUN




70

I'paduueckue MeTo bl pemeHus
MOKa3aTeIbHBIX U JIOTapU(PMUICCKUX
HEPaBEHCTB

https://lesson.edu.ru/02.5/11?class=11

71

I'paduueckue MeTo Bl pemeHus
MOKA3aTebHBIX U JIOTapU(OMUIECKUX
HEPABCHCTB

https://lesson.edu.ru/02.5/11?class=11

72

73

74

KoHntpoinbnas padora: "UppanroHaibHbIe,
NoKa3aTesbHbIC U JoTapuMuiecKkue
HepaBeHcTBa"

KommuiekcHbie uncna. AnreOpanueckas u
TPUTOHOMETpHUEcKas (hOPMBI 3aITUCH
KOMIUIEKCHOTO YHCIIa

KommuiekcHbie uncna. Anredpanueckas u
TPUTOHOMETpHUEcKas (hOPMBI 3aITUCH
KOMIUIEKCHOTO YHCIIa

https://lesson.edu.ru/02.5/11?class=11

https://lesson.edu.ru/02.5/11?class=11

https://lesson.edu.ru/02.5/11?class=11

75

ApudmeTrnueckne onepanuu c
KOMIIJIEKCHBIMHU YU CJIaMU

https://lesson.edu.ru/02.5/11?class=11

76

77

Apudmernueckue onepaum ¢
KOMIUIEKCHBIMU YHCIIaMU

I/I306pa)KCHI/Ie KOMIIJICKCHBIX YHCCJI Ha
KOOp,Z[HH&THOfI INJIOCKOCTH

https://lesson.edu.ru/02.5/11?class=11

https://lesson.edu.ru/02.5/11?class=11

78

N3o0paxeHne KOMITJIEKCHBIX YUCEN Ha
KOOPAWHATHOM IIOCKOCTH

https://lesson.edu.ru/02.5/11?class=11

79

80

®opmyna Myaspa. Kopau n-oii crenenu u3
KOMIUIEKCHOTO YHUCJIa
®opmyna Myaspa. Kopau n-oii crenenu u3
KOMIIJIEKCHOT'O 4uCia

https://lesson.edu.ru/02.5/11?class=11

https://lesson.edu.ru/02.5/11?class=11



81

[IpuMeHeHre KOMIUIEKCHBIX YUCEI IS
peieHus GU3NUECKUX U F€OMETPHUUECKUX
3a1au

https://lesson.edu.ru/02.5/11?class=11

82

83

KonTtponpHas pabdora: "KomruiekcHbie
yuciaa"

HaTypaanble U LCJIBIC YHCIIa

https://lesson.edu.ru/02.5/11?class=11

https://lesson.edu.ru/02.5/11?class=11

84

85

Harypanbnsle u niensie yucna

HpI/IMeHeHI/IC IMIPHU3HAKOB ACIIMMOCTHU LECJIbIX
YUCCJII

https://lesson.edu.ru/02.5/11?class=11

https://lesson.edu.ru/02.5/11?class=11

86

HpI/IMGHeHI/Ie IMPU3HAKOB ACIMMOCTH LICIIBIX
YHUCCJI

https://lesson.edu.ru/02.5/11?class=11

87

88

HpI/IMeHeHI/Ie IMPU3HAKOB ACIIMMOCTHU LCIIbIX
gucen: HOJl m HOK

[IpuMeHeHne MPU3HAKOB JACITUMOCTH IETBIX
gucen: HOJL u HOK

https://lesson.edu.ru/02.5/11?class=11

https://lesson.edu.ru/02.5/11?class=11

89

HpI/IMeHeHI/Ie IMPHU3HAKOB JCIUMOCTHU LEJIBIX
YUCCII: OCTAaTKH 110 MOJYJIIO

https://lesson.edu.ru/02.5/11?class=11

90

91

HpI/IMeHeHI/IC IMPU3HAKOB ACIIMMOCTHU LECIIbIX
YUCCII: OCTAaTKH 10 MOJYJIIO

HpI/IMCHeHI/IC IMPU3HAKOB ACIIMMOCTHU LECIIbIX
YUCCII: AJITOPUTM EBxnuma mis peIICHUA
3aJaa4 B ICJIbIX YHUCIax

https://lesson.edu.ru/02.5/11?class=11

https://lesson.edu.ru/02.5/11?class=11

92

Koutponbnast padota: "Teopust menbix
gucen"

https://lesson.edu.ru/02.5/11?class=11

93

CucremMa 1 COBOKYITHOCTh ypaBHEHHII.
PaBHOCHIIBHBIE CHCTEMBI U CHCTEMBI-
CIIC/ICTBHS

https://lesson.edu.ru/02.5/11?class=11




94

CucreMa 1 COBOKYITHOCTb ypaBHEHUI.
PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-
CJIEAICTBUSA

https://lesson.edu.

ru/02.5/11?class=11

95

96

97

OcCHOBHBIC MCTObI pCIICHUA CUCTCM U

COBOKYITHOCTEHN PallMOHAIIbHBIX YPABHEHHI

OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
COBOKYITHOCTEW MppalMOHAIbHBIX
ypaBHEHUI

OCHOBHBIE MCTOJbI PCIHICHUA CUCTEM U

COBOKyrIHOCTCﬁ IIOKa3aTCJIbHBIX ypaBHCHI/Iﬁ

https://lesson.edu.

https://lesson.edu.

https://lesson.edu.

ru/02.5/11?class=11

ru/02.5/11?class=11

ru/02.5/11?class=11

98

OCHOBHBIC MCTOABI pCICHUA CUCTCM U

COBOKYIIHOCTEW IMOKAa3aTEIbHbIX YPABHECHUI

https://lesson.edu.

ru/02.5/11?class=11

99

100

101

102

OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
COBOKYITHOCTEH JIoTapu(hMUIECKIX
ypaBHEHUI

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(hMUIECKUX
yYpaBHEHUU

[IpuMeHeHne cuCTEeM K PEIIECHUIO
MaTeMaTU4YeCKHUX 3a/1a4 U 3aJ1a4 U3
pa3InYHbIX 001acTel HAyKU U peaslbHOM
JKU3HH, UHTEPIIpETaLs ITOJTy4YEeHHBIX
pe3ynbTaToOB

[IpumeHeHne cucTeM K peLIEHUIO
MaTeMaTHYECKUX 3aJa4 1 3a/1a4 U3
pa3IMYHBIX 001acTe HAYKU U pealbHOM
KU3HHU, HHTEPIPETalUs TOTYYEHHBIX
pE3yJIBTaTOB

https://lesson.edu.

https://lesson.edu.

https://lesson.edu.

https://lesson.edu.

ru/02.5/11?class=11

ru/02.5/11?class=11

ru/02.5/11?class=11

ru/02.5/11?class=11




103

104

[IpumeHeHre HepaBEHCTB K PELIEHUIO
MaTeMaTHYeCKUX 3a7a4 U 3a7a4 u3
pa3aMyYHbIX 00JacTel HayKH U peasibHOI
YKU3HU, UTHTEPIPETALUs IOTy4YEeHHBIX
pe3yJbTaToOB

KonTponpHas padora: "Cucremsl
palMOHAIBLHBIX, UPPAIIMOHATIBHBIX
MOKa3aTeIbHBIX U JIOTapU(PMUICCKUX
ypaBHeHUN"

https://lesson.edu.ru/02.5/11?class=11

https://lesson.edu.ru/02.5/11?class=11

105

106

PannonansHbIe ypaBHEHHUS C TapaMeTpaMu

PannonanbHble HEpAaBEHCTBA C
napaMeTpamu

https://lesson.edu.ru/02.5/11?class=11

https://lesson.edu.ru/02.5/11?class=11

107

108

109

110

111

PanyonanbHbIE CUCTEMBI € TApaMETPAMU

HppaunoHanbHble ypaBHEHUs, HEPABEHCTBA
C MmapaMeTpaMu

HppanmonaibHble CUCTEMBI C TApaMeTpaMu

[ToxazarenbHble ypaBHEHUS, HEPABEHCTBA C
napaMeTpamu

ITokazaTenbHbIE CUCTEMEI C napameTpaMmu

https://lesson.edu.ru/02.5/11?class=11

https://lesson.edu.ru/02.5/11?class=11

https://lesson.edu.ru/02.5/11?class=11

https://lesson.edu.ru/02.5/11?class=11

https://lesson.edu.ru/02.5/11?class=11

112

113

Jlorapudmuueckue ypaBHeHUs,
HEpaBEHCTBA C MapaMeTpaMu

JlorapugpmuuecKkue CUCTEMBI ¢
napameTpamu

https://lesson.edu.ru/02.5/11?class=11

https://lesson.edu.ru/02.5/11?class=11

114

TpUroHomMeTprYEeCKUE YPABHEHHUS C
rapameTpamu

https://lesson.edu.ru/02.5/11?class=11



115

TpuronomeTpuyecKkrue HEPaBEHCTBA C
napameTpamu

https://lesson.edu.ru/02.5/11?class=11

116

117

118

119

TpUroHOMETPUYECKUE CUCTEMBI C
napameTpamu

[TocTpoenue u ncciaeaoBaHue
MaTEeMaTUYECKHX MOJICIICH pealbHbIX
CUTYallMi C TOMOIIBIO YPABHEHUH C
napameTpamu

[TocTpoeHue u uccneaoBanme
MaTeMaTHYECKUX MOJIENeN peabHbIX
CUTYallMi C OMOIIIBIO CUCTEM YPaBHEHHI ¢
napaMeTpamu

[TocTpoenue u uccneoBanue
MaTeMaTHYECKUX MOJIeNIeN peallbHbIX
CUTYallU C IOMOUIbIO CUCTEM YpaBHEHHUH C
napameTpamu

https://lesson.edu.ru/02.5/11?class=11

https://lesson.edu.ru/02.5/11?class=11

https://lesson.edu.ru/02.5/11?class=11

https://lesson.edu.ru/02.5/11?class=11

120

KonTponbhas pabora: "3agauu c
napaMmerpamu’

https://lesson.edu.ru/02.5/11?class=11

121

122

[ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS
3HaHui: "YpaBHeHus"
[ToBTOpeHue, 060061IeHNE, CUCTEMaTH3AIUS
3HaHM: "YpaBHeHu"

https://lesson.edu.ru/02.5/11?class=11

https://lesson.edu.ru/02.5/11?class=11

123

[ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS
3HaHMi: "YpaBHeHus. Cucremsl ypaBHeHUN"

https://lesson.edu.ru/02.5/11?class=11

124

125

[ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIH
3Hanuil: "HepaBencrsa"
[ToBTOpenue, 06001IeHNE, cCCTeMaTH3aIUs
3HaHui: "HepaBencrsa"

https://lesson.edu.ru/02.5/11?class=11

https://lesson.edu.ru/02.5/11?class=11



126 [ToBTOpenue, 06001IEeHNE, CHCTEMAaTH3AIUS 1 https://lesson.edu.ru/02.5/11?class=11
3HaHuii: "HepaBencrpa"

127 [ToBTOpeHnue, 06001IeHNE, CHCTEMaTH3AIUS 1 https://lesson.edu.ru/02.5/11?class=11
3Hanuii: "lIponsBoaHas u €€ npumeHenue"

128 [ToBTOpEHME, 0000IIEHUE, CHCTEMATH3AIIH 1 https://lesson.edu.ru/02.5/11?class=11
3HaHuii: "[IponsBoaHas u e€ npumeHenue"

129 [ToBTOpeHnue, 06001IeHNE, CHCTEMaTH3AIUS 1 https://lesson.edu.ru/02.5/11?class=11
3HaHuii: "[IpousBoaHas u e€ npumenenue"

130 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 1 https://lesson.edu.ru/02.5/11?class=11
3HaHuii: "MHTerpan u ero npumeHenue"

131 [ToBTOpEHME, 0000IIEHUE, CUCTEMATH3 AL 1 https://lesson.edu.ru/02.5/11?class=11
3HaHui: "OyHkun"

132 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 1 https://lesson.edu.ru/02.5/11?class=11
3HaHui: "OyHkun"

133 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 1 https://lesson.edu.ru/02.5/11?class=11
3HaHui: "OyHKuun"

134 HToroBast KOHTPOJIBHAS paboTa 1 https://lesson.edu.ru/02.5/11?class=11

135 Wrorosas kKoHTpOJIBHAS paboTa 1

136 HOBTOPGHI/IC, 000011IeHNE, CUCTEMATH3AINS 1
3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBePsIEMOro .
00pa3oBaTe/IbHOI MPOrpamMMBbl CpeHero o0mero 00pa3oBaHus
pe3yjabTara
1 Yucrna v BEIYHACICHUS
11 OnepupoBaTh NOHATHSAMH: pPALMOHATBHOE U JICHCTBUTENBHOE YHCIO,
' OOBIKHOBEHHAS U ICCATHYHAS TPOOb, IPOIICHTHI
12 BemonuaTte  apudmernyeckue  OmepanM € PAalMOHATIBHBIMH U
' JeCTBUTEILHBIMU YHACITAMHU
13 BeimonHaTh mprOIMKEHHBIE BEIYMCICHNUS, UCIIONB3YS IPAaBUIIa OKPYTJICHUS,
' JIeTaTh MPUKHUJIKY U OLICHKY Pe3yJbTaTa BhIYMCICHUI
OnepupoBaTh NOHSATHSAMH: CTEIIEHb C LEJIBIM IOKAa3aTeleM, CTaHAapTHAS
14 dopma 3ammcu ACWCTBUTEIHHOTO YHCIA, KOPEHb HATYPAIbHOW CTENCHH;
' UCIIOJIb30BaTh MOJXOIAINYI0 (OpPMY 3alHMCH JACHCTBUTEIBHBIX YUCET IS
peLIeHUs MPAKTUYECKUX 3a/1a4 U MTPEICTABICHHS JaHHBIX
OnepupoBarh MOHATUSMH: CHHYC, KOCHHYC U TAHT€HC MTPOU3BOJILHOTO YTIIa;
1.5 WCIIOJIb30BaTh  3allMCh  NPOM3BOJIBHOIO  yrja  4epe3  oOpaTHbIe
TPUTOHOMETPHUYECKHE (DYHKIHH
2 VYpaBHeHUs U HEpaBEHCTBA
OnepupoBaTh MOHATUAMHU: TOXJAECTBO, ypaBHEHHME, HEPaBEHCTBO, LIEJOE,
2.1 panroHaIbHOE, UppalnroHalIbHOE ypaBHEHHE, HEpPaBEHCTBO,
TPUTOHOMETPHUUYECKOE YpaBHEHUE
29 BrImonHATh peodpa3oBaHusl TPUTOHOMETPUIECKUX BBIPAKEHUH M peIaTh
' TPUTOHOMETPHUYECKUE YPABHEHHS
BeinonHaTe mpeoOpa3oBaHusl LENbIX, PALMOHANBHBIX W HpPpalMOHAIBHBIX
2.3 BBIDQKEHUI ¥ pelmaTh OCHOBHBIE THIBI LENBIX, pPAlMOHAIBHBIX U
UppaIMOHATFHBIX YPaBHEHUI U HEPABEHCTB
54 [IpuMeHsATH ypaBHEHUS M HEPAaBEHCTBA JUISI PEIICHHs MaTeMaTUYEeCKHUX
' 3a]a4 ¥ 3a/1a4 U3 pa3InYHbIX 00JIacTel HAyKU U peabHOU )KU3HU
MogenupoBath peajbHBIE CHUTYallMM Ha SI3bIKE aireOpbl, COCTABISTH
2.5 BBIP)KEHUS, YPABHEHUS, HEPABEHCTBA IO YCIOBHUIO 3aJlaud, MCCIENI0BaTh
MOCTPOCHHBIE MOJIENIN C UCTIOJIB30BAaHUEM arliapara ajareopsl
3 OyHKIMY 1 TpaduKu
31 OnepupoBaTb MOHATUAMH: (QYHKIHS, cIOCOOBI 3agaHusl (QYHKIIMH, 00JIaCTh

ONpeNieIeHusT W MHOMKECTBO 3HAaYeHMH (QyHKIuM, rpaduk ¢GyHKIUH,



B3aUMHO 0OpaTHbIe QYHKINU

OnepupoBaTh MNOHATUSMHU: YETHOCTH W HEUYETHOCTh (QYHKIHMH, HYIH

3.2 (GYHKINH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonb3oBath rpaduku GyHKIUN A1 pEIICHUS] ypaBHEHHUI
3.4 CrtpouTth U yuTaTh rpaduKy TUHEWHOW (YHKUINHU, KBAAPATHUYHONW (PYHKIIUH,
CTETIeHHO! (PYHKIIMU C LEJIBIM MTOKa3aTeIeM
Ucnonw3oBath rpaduku (QyHKUMHA [AJI1 HMCCIEIOBAHMS TPOLIECCOB U
3.5 3aBHCHUMOCTEH MpH pEIIeHUH 3aJad M3 JPYruxX Yy4eOHBIX MPEeIMETOB U
peaNbHOM KU3HU, BRIPAXKATH POPMYTIaMHU 3aBUCUMOCTH MEXITY BEIMYUHAMU
4 Hauana marematnyeckoro aHnaamnsa
41 OnepupoBarh TMOHSATUSMHU: TOCIEAOBATEIBHOCTh, apudMeTHdyeckas |
' reOMEeTPHYECKas IPOTPECCHH
4 OnepupoBaTh TOHATUAMHU: OECKOHEYHO YyOBbIBaIolash TeoMeTpUYecKas
' nporpeccusi, cyMmma 6€CKOHEYHO yObIBAIOIIeH reOMEeTPHUUECKON MPOTrPECCHH
4.3 3amaBaTh MOCIEI0BATEIIBHOCTH PA3IMYHBIMH CIIOCOOaMHU
44 Hcnonp30BaTh CBOWCTBAa IOCIENOBAaTENLHOCTEM U Mporpeccuid s
' pelICHHS pealTbHBIX 331a4 MPUKJIAJHOTO XapaKTepa
5 MHosxecTBa U JIOTHKA
5.1 OrniepupoBaTh NOHITHAMHU: MHOKECTBO, ONIEPAIIMN HAaJI MHOYKECTBAMHU
Hcnonp30BaTh  TEOPETHKO-MHOXKECTBEHHBIM — ammapar JJis  ONHUCaHUs
5.2 pealbHBIX MPOIIECCOB U SBICHUN, NP PEIICHUU 3a/1a4 U3 APYTUX YUeOHBIX
PEeIMETOB
53 OnepupoBaTh  TMOHATUSMH:  ONpEACICHHE, TeopeMa,  CIIE/ICTBUE,
JI0Ka3aTeNbCTBO
11 KIIACC
Kon v
IIpoBepsiemble mMpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepsieMoOro .
00pa3oBaTeIbHOI MPOrpaMMBbl CpeHero 001ero 06pa3oBaHus
pe3yjabTara
1 Yucna v BBIYUCICHUS
OnepupoBaTh TOHSATHSAMH: HATypaJbHOE, IEJI0€ YHCIIO; WCIIOIb30BaTh
11 MPU3HAKU JEIUMOCTH LEJIBIX YHUCEJ, pPa3IoKEHHWE YHCIIa Ha MPOCThIE
MHO>KUTENH TS PEIICHUS 33129
1.2 OnepupoBaTh MOHATHEM: CTEIICHB C PAITMOHALHBIM MTOKA3aTeIeM
13 OnepupoBaTh MOHATHIMH: JorapudmM ducia, AECITUYHBIE U HATypalbHbBIC
' JorapuMel
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 [IpumensTh CBOICTBa CTemeHW Jis MpPeoO0pa3oBaHUS — BBIPAKCHHIA,



ONCpuUpOBaTh MOHATHUAMHU: TIOKA3aTCIIbHOC YPABHCHUC U HCPABCHCTBO,
pe€miaTb OCHOBHBIC TUIIBI ITOKA3aTCIIbHBIX ypaBHeHI/Iﬁ N HCPAaBCHCTB

Beimonnate mpeoOpa3oBaHUs BBIPAKEHHH, COJEpXKALIUX JOTapuU(MBbI;

2.2 ONIEpPUPOBATH MOHATHUAMU: JIOTapU(MHUUECKOE ypaBHEHHE U HEPABEHCTBO;
penaTb OCHOBHBIE THIIBI JTOTapU(PMHUUECKUX YPABHEHUH 1 HEPABEHCTB
2.3 Haxonuts perieHns NpoCcTEeNINX TPUTOHOMETPUYECKMX HEPABCHCTB
OnepupoBaTh NOHIATUSIMU: CUCTEMA JIMHEHHBIX YPAaBHEHHMM U €€ pEIlCHUE;
2.4 MCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUM JJIA PEIICHUS IPAKTHYECKUX
3aj1a4
95 Haxoauts pemenus MpoCTeHIINX CUCTEM U COBOKYITHOCTEH PallMOHAJIbHBIX
' ypaBHCHHUII U HEPABEHCTB
MogenupoBaTh peajbHblE CUTYallUM Ha s3blKe anreOpbl, COCTaBIATh
2.6 BBIPAXCHMSI, YpaBHEHMS, HEPAaBEHCTBA U CHCTEMBl 10 YCIOBUIO 3aJauH,
HCCJIEIOBATh ITOCTPOEHHbBIE MOJIENIN C UCIIOIb30BAaHUEM allrapara ajareopbl
3 OyHKIUYU U TpadUKu
OnepupoBaTh MOHATUSAMH: TEepHOAMYECKass (DYHKIHS, MPOMEKYTKH
31 MOHOTOHHOCTH (YHKIWH, TOYKH HSKCTpeMyMa (YHKIUH, HauOojbliee M
' HauMEHbIlIee 3HaueHusi (QYHKIUU Ha MPOMEXKYTKE; MCIOIb30BaTh UX JUIS
ucclieoBaHus (QYHKIMH, 33JaHHOU IrpaduKOM
OmnepupoBaTh NOHATHAMH: TPapUKU MOKA3ATEIBHON, JOTapUPMHUUECKON H
3.2 TPUTOHOMETPHUYECKUX (DYHKIMI; H300pakaTh WX Ha KOOPAMHATHON
IUIOCKOCTH U UCIIOJIb30BATh ISl PELLICHUS] ypaBHEHUI U HEPABEHCTB
33 N300pakaTh Ha KOOPAMHATHOH IJIOCKOCTH Ipa)MKU JTMHEWHBIX YpaBHEHHM
' Y UCTOJIb30BaTh UX JJIS PELIECHUS CUCTEMBI JIMHENHBIX YPABHEHUN
34 Ucnonb3oBath rpaduku QyHKUMA JUIsT HUCCIENOBAaHUS IPOLECCOB U
' 3aBHCUMOCTEH U3 IPYruX yuyeOHbIX AUCLIUILINH
4 Hagama maTemaTtnueckoro anaimmsa
OnepupoBaTh MOHATUSAMU: HETIpepbIBHAs (QYHKINSA, TPOU3BOIHAS (DYHKIINH;
4.1 UCIOJIb30BaTh T'€OMETPUUECKUN U (PU3NYECKHI CMBICT HPOM3BOJHON JUIA
peleHus 3a1ad
49 Haxomute  mpousBoaHbIE — 3JEMEHTAPHBIX  (YHKIUH,  BBIYUCIATH
' IPOU3BOJIHBIE CYMMBI, IPOU3BECHHS, YACTHOTO (PYHKIIUH
Ucnonp3oBath  OpOM3BOAHYIO Ui HUCCIEIOBaHUS  (QYHKIMM  Ha
4.3 MOHOTOHHOCTb M 3KCTPEMYMBbI, IPUMEHSTH PE3yJbTaThl UCCIEJOBAHMUS K
MOCTPOEHUIO TpaduKOB
44 Hcnonp30BaTh NpoU3BOAHYIO ISl HaXOXKIEHUS HaWIYyYIlIEro PEIICHUs B
' IIPUKIIAIHBIX, B TOM YHCJIE COLMAIbHO-DKOHOMUYECKHX, 3a7a4ax
45 OnepupoBaTh MNOHATHUSAMM: NEpBOOOpa3Has M HWHTErpai; MOHHUMATh
' reoMeTpUYecKuil U (pU3NYecKHii CMBICIT HHTErpaja
46 Haxoauts nepBooOpa3Hbie JIeMEHTApHBIX (YHKIHMMA, BHIYUCISATH UHTETPAJ

no popmyne Herotona — JleitOnuna




4.7

Pemate mpuKkiagHbIC 3a/a4M, B TOM YHCIE COIMATbHO-I)KOHOMHUYECKOTO U
(bU3NIeCKOro XapakTepa, CpeICTBAMHI MaTEeMAaTHIECKOTO aHAIH3a



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUSA

Koxa
1 Yucna v BBIYKCICHUS
Panuonanenple  uyncna.  OOBIKHOBEHHBIE M JECATUYHbIE JpOOU, TMPOLIEHTHI,
11 OeCcKOHEUHbIe NTEpUOANYECKHE IpoOU. Apr(pMeTHIECKUe ONepaluu ¢ palMoHaIbHbIMU
' YuciIaMy, IpeoOpa3oBaHus YMCIOBBIX BblpakeHul. [Ipumenenue apoGeil 1 npoueHToB
JUIs PeLIeHUs NIPUKIIAJHBIX 3a/1a4 U3 Pa3jInYHbIX OTpAciel 3HaHUM U peanbHOM KU3HU
JeiicTBuTenpHbIC Yncia. PanpoHanbHbie M HPPAMOHATBHBIC YKca. Apru(MeTHIecKre
1.2  onepauuu c AEHCTBUTEIbHBIMM uuciaMH. [IpuOnkéHHbIE BBIYMCICHMS, NpaBUIIA
OKpYTJICHUs, IPUKUKA U OLIEHKA pe3yJIbTaTa BEIYUCICHHUH
Crenensb ¢ nienbiM nokaszareneM. CtangapTHas popma 3anucu AeCTBUTENFHOTO YHCIA.
1.3 Hcnonw3oBanue moaxomsmield (GopMbl 3alHCH JACUCTBUTEIBHBIX YHCEN Ui PELICHUS
NPaKTUYECKHX 3a/1a4 U TPEICTABICHUS JTaHHBIX
14 Apudmernueckuii KOpeHb HaTypanbHOH cremeHu. JleiicTBusi ¢ apupMeTHIecKUMU
' KOPHSIMU HAaTypaJIbHOW CTETICHU
15 CuHyc, KOCHMHYC M TaHI€HC YMCJIOBOIO aprymMeHra. ApKCHHYC, apKKOCHHYC,
ApKTaHT€HC YUCIIOBOTO apryMeHTa
2 VYpaBHeHUs 1 HEpaBEHCTBA
2.1 ToxxaecTBa U TOKIECTBEHHBIE TPE0Opa3OBaHUS
99 [IpeobpazoBaHne TPUTOHOMETPUIECKUX BhIpaKeHHH. OCHOBHBIE TPUTOHOMETPUIECKHE
' bopmysl
53 VYpaBHeHUe, KOpeHb YypaBHEHHUs. HepaBeHCTBO, pelleHHe HepaBeHCTBA. Meron
' WHTEPBAJIOB
2.4  Pemenue 1enbIxX U ApoOHO-PALMOHATBHBIX YPABHEHUI 1 HEPABEHCTB
2.5 Pemenne nppalinOHaNBHBIX YPaBHEHNUN U HEPAaBEHCTB
2.6  PemeHue TpUrOHOMETPUYECKUX YpaBHEHUI
97 [IpumeneHne ypaBHeHHI U HEPABEHCTB K PEIICHUIO MaTEMAaTUIECKUX 33/1a4 U 33724 U3
' pa3IMyYHbIX 00JacTel HayKH U peasibHOM KHU3HU
3 OyHKIHH U TpaduKh
31 Oynkius, crnocodbl 3amanus ¢yHkuuu. I'paduk Qynkmun. BzaumHOo oOparHbIE
' (GyHKIUH
3. Ob6nacte ompeneneHuss M MHOXeCTBO 3HaueHMd ¢yHkuuu. Hynmu ¢dyHknum.
' [TpomMexyTKH 3HAKOTIOCTOSTHCTBA. UETHBIE M HEUETHBIC PYHKITUU
3.3  CrenenHast QyHKIMS ¢ HATypaJIbHBIM U LIEJIBIM MOKazatesneM. E€ cBolicTBa U rpaduk.




CgoiicTBa u rpaduk KOpHs N-0ii cTeneHn
34 Tpuronomerpudeckas OKpPYKHOCTb, ONpEIEICHHE TPUTOHOMETPUUYECKUX (YHKLUN
' YHCIIOBOTO apryMEeHTa
4 Hauana maremMaTHueckoro aHaimsa
41 [locnenoBarenbHOCTH, CIOCOOBI  3alaHUs  IOCTENOBATEIbHOCTEH. MOHOTOHHBIE
' T0CIIeIOBATENLHOCTH
Apudmerndeckass M reomerpuueckas Iporpeccud. beckoHeuHo —yObIBaromas
49 |~ TEOMETpHYECKasd NPOrpEcCHs. Cymma OeckOHEYHO yOBIBalOLIEH TIeoMeTpuyecKon
' nporpeccuu. Popmyna CIOXKHBIX HpOLEHTOB. lcmonb30BaHue mporpeccuu amis
peleHus peabHbIX 3a/1a4 MPUKIIATHOTO XapaKkTepa
5 MHoxecTBa U JOruKka
MHoxecTBO, omepauuu Haj MHOXecTBamu. [luarpammbl Oiinepa — Benna.
5.1 IlpumeHeHHE TEOPETUKO-MHOKECTBEHHOTO ammapara JJjsl ONHCaHUs peajbHBIX
IPOIIECCOB U SIBJICHUH, IPH PEILICHUH 33J1a4 U3 IPYTUX YICOHBIX MTPEIMETOB
5.2 Ornpenenenue, Teopema, CleiCTBUE, J0Ka3aTeIbCTBO
11 KIIACC
Kon IIpoBepsieMblii 3JIeMeHT coAepPKAHUA
1 Yucna ¥ BIYUCIICHUS
11 Harypanbnble u nensie uncia. Ilpu3Haku AeIMMOCTH LEIbIX Yncell
1.2 Crenenb ¢ pallnoHaNbHBIM MTOKa3zareaeM. CBOWCTBA CTENEHU
13 Jlorapudm uucna. [lecaTnyHble U HaTypalbHbIE JOrapupMbl
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIIMX JIOTapU(PMBI
2.2 [IpeobpazoBanne BEIpaKEHHIA, COACPIKALINX CTETICHH C PAllMOHAIBHBIM MTOKa3aTeIeM
2.3 [TpuMepbl TPUTOHOMETPHUECKUX HEPABEHCTB
2.4 [Toka3aTenpHBIC YpaBHEHUS 1 HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA
26 CucTeMbl THHEWHBIX ypaBHEHUH. Pelienne npuKkiIaHbIX 3a/1a4 ¢ TTIOMOIIBIO CHCTEMBI
' JIMHEHHBIX YpaBHEHUH
2.7 CucTeMbl 1 COBOKYITHOCTH PAallMOHAIBHBIX YPABHEHUH M HEPABEHCTB
)8 [IpumeneHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTEeMaTHUECKUX 33134
' ¥ 33/1a4 U3 Pa3InYHbIX 00JIaCTe! HAYKU U peaslbHOW KU3HU
3 @OyHKIMH U TpaduKu
Oynkuus. [lepuoanueckue ¢yakmun. I[IpomMexxyTku MOHOTOHHOCTH (DYHKLUH.
3.1 MakcumymMbl ¥ MHUHUMYMBI (GyHKIMM. HauGonbliee M HauMeHbllee 3HAYEHUE
(GYHKLINU HAa TPOMEKYTKE
3.2 Tpuronomerpuyeckue GyHKINU, UX CBOHCTBA U rpaduKu



3.3

[oxa3zaTtenpHast u norapudmuyeckas GyHKIMH, UX CBOWCTBA U TPaPUKU

3.4 Hcnonb3oBanue rpadukoB PyHKIUHN A1 pEIICHUS YPABHEHHUH M INHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB GyHKIMIA TSI HCCTIETOBAHUS MTPOILIECCOB U 3aBUCUMOCTEH,
3.5 KOTOpbIC BO3HHKAIOT TpPU pEIICHUH 3a7ad W3 JPYIHX YUYEOHBIX IPEIMETOB H
peaIbHOM KU3HU
4 Hauana maTtemaTu4eckoro aHaausa
4.1 HenpepbiBabie GyHKIMH. METOX HHTEPBAIOB JIJIsl PEIICHHS] HEPABEHCTB
4.2 [IpousBoanas ¢pynkunu. ['eomerpuueckuii 1 GU3NMIECKH CMBICI TPOU3BOIHOM
43 [Tpou3BomHbIe AyeMEHTAPHBIX (QYHKIUH. DOpMYIbl HAXOXKICHHS TPOU3BOIHOM
' CYMMBI, TIPOM3BEICHUS H YaCTHOTO (DyHKIIUN
[lpumeHeHHe TPOM3BOMHONW K WCCICIOBAaHWI0O (YHKIMA HAa MOHOTOHHOCTh H
4.4 9KCTpeMyMbl. HaxokieHre HauOOJIBIIer0 W HAaMMEHBIIECrO 3HA4YCeHUs (QYHKIHUU Ha
OTpe3Ke
[IpumeHeHre MPOU3BOTHOM JUTSI HAXOXKACHHUS HAWITYYIIETO PEIICHUS B MPUKIIATHBIX
4.5 3amadax, JUIS ONpEIENICHHs CKOPOCTH Tpolecca, 3aJaHHOro (QOpMyson wiu
rpagukoM
4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX
47 WuTerpan, ero reoMeTpudYeckuii U GU3NUECKUN CMBICI. BhluncieHne MHTErpaia mno

dopmyne Hetotona — JleiiOnuna



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 06111ero
o0pa3oBaHus

Brnanenue wmeromamu J10Ka3aTeNbCTB, AJITOPUTMAMH PEIICHUS 3ajady;
yMeHue QGOpMyIUpPOBaTh U ONEPUPOBATh TMOHATHUSAMU: OIpPEIEICHUE,
aKkcuoma, TeopeMma, CJIEACTBHE, CBOMICTBO, IpPU3HAK, JI0KA3aTElbCTBO,
paBHOCUIIbHBIE (DOPMYIUPOBKHU; MPUMEHATh UX; YMEHUE (POPMYIHPOBATH
o0paTHO€ M IPOTUBOIOJIOKHOE YTBEPXKACHUE, NMPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJIB30BaTh METOJ MaTEeMaTHYeCKON HHIYKIINH,
IMPOBOAUTL AOKA3aTCIIbHBIC pACCYXKACHUS IPHU PCUICHHUH 3a/1a4, OICHHUBATDb
JIOTUYECKYI0  TMPaBUIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpOBaTh
MOHATHUAMU. MHOXCECTBO, IMOAMHOYKCCTBO, OIICpalluyi HaJl MHOXCCTBAMMU;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar A
OnmrucaHusd p€ajbHbIX IPOUCCCOB U SIBJIEHUU U IIpu pClICHUHU 3aaa4, B TOM
quclie U3 PYTuX Y4eOHBIX MPEIMETOB; YMEHUE ONEePUPOBAThH MOHATHSIMHU:
rpad, cCBs3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 3a/]1aBaTh
U OMHCHIBAThH Tpadbl pa3IuYHBIMU CIIOCOOAMH; HCIOIb30BaTh Tpadbl Mpu

pelieHuu 3aaa4d

YMeHue onepupoBaTh NOHATUSMH: HAaTypalbHOE YHCIIO, LEJN0E YHCIIO,
CTENEHb C LIEJBIM MTOKA3aTEeJIeEM, KOPEHb HATYPAJIbHOW CTENIEHH, CTETIEHD C
palMOHATIBLHBIM MTOKA3aTeNeM, CTENEeHb C JAEHCTBUTENBHBIM I1OKA3aTelIeM,
JorapupmM YHUCla, CHHYC, KOCHHYC M TaHTEHC NPOU3BOJIBHOIO YHUCIA,
OCTaTOK II0 MOAYJI0, PAllMOHAIBHOE 4YHCIIO, UPPALMOHAIBHOE YHUCIIO,
MHOKECTBA HATypaJIbHbIX, LEJIbIX, PAlUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU JETUMOCTH, HAMMEHbIINH 00IIunit
JenuTeNb W HauMeHbllee oluiee KpaTHoe, ainroputMm EBkianaa npu
pELIEHNN 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3ULIMOHHBIMU CHCTEMaMHU
CUMCJICHUS; YMEHUE BBITIOJIHATH BBIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIpQKEHUI CO CTemeHsAMH M Jorapupmamu, npeoOpa3oBaHus APOOHO-
palliOHaJIbHBIX ~ BBIPAKEHUH; yMEHUE  ONEpUpOBaTh  IMOHATUSAMHU:

nocCiaca0BaTCIbHOCTD, apI/I(I)MCTI/I‘{CCKaH nmporpeccust, TcoOMETpUUICCKaAd



nporpeccusi, OeCKOHEYHO yObIBaroIlasi reoMeTpudeckas MpOTrpeccHs;
YMEHHUE 3a/laBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCIE€ C I[OMOIIBIO
PEKYPPEHTHBIX (OPMYJ; YMEHHUE ONEPUPOBATH MOHATHUSIMHU: KOMIUIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHWCIA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO ~ 4ucia, ¢opMa  3alucH  KOMIUIEKCHBIX  YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U airedpanyeckas); yMeTh
MPOU3BOJIUTH apUPMETHUECKUE JEHCTBUS C KOMIUIEKCHBIMH YHCIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUS KOMIUIEKCHBIX YHCEN; ONEPUpPOBATH
NOHATUSMU:  MaTpuma 2X2  u  3x3, onpeienuTenb  MaTpUlbI,

T eOMeTpI/I‘-IeCKI/Iﬁ CMBICJT OIIPCACIIUTECIIA

YMenue ONCprUpOBaTh MHNOHATUAMH: PpPALUOHAIBHBIC, HWPpalUMOHAJIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOFapI/Iq)MI/I‘leCKI/Ie, TPUTOHOMETPHUYCCKHC
YpaBHCHHUA W  HCPABCHCTBA, HWX CUCTEMbI;, YMCHHUC OIICpHUPOBATH
HNOHATHUAMUKU. TOXACCTBO, TOXIACCTBCHHOC npeo6paaoBaHI/Ie, YpaBHCHHUC,
HCPAaBCHCTBO, CHUCTCMA ypaBHeHI/If/'I N HCPABCHCTB, PaBHOCHUIIBHOCTb
ypaBHeHPIﬁ, HCpPaBCHCTB MW CHUCTCM, YMCHHUC pCIIATb YPABHCHUA,
HCpAaBCHCTBA W CHUCTEMBI C IIOMOIIBIO PA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHH, HCEPABCHCTBA W CHCTCMBI C IIApaMCTPOM; MPUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IAJId PCHICHUA MATCMAaTUUYCCKHX

3aJla4 1 3aaa4 U3 pa3INdIHbIX obnacrei HAYKH U peaHBHOﬁ KHN3HU

YMeHue omnepupoBaTh HOHATHUAMM: (DYHKIMS, 4YETHOCTh (YHKIIHH,
NePUOANYHOCTh (YHKIIMH, OrPAaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTh
GyHKLIMH, SKCTpeMyM (yHKIMM, HanOojblllee U HaHMMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXYTKE, HENpepbIBHAS (PYHKIIUS, aCUMITOTHI rpaduka
GyHKLIMU, TepBas M BTOpas MPOM3BOAHAS (DYHKIMH, T€OMETPHUECKUN U
¢u3nyecKuil CMbICII TPOU3BOAHOM, NEpBOOOpa3Has, ONpPEIeTIEHHbII
UHTErpal; YMEHHME HaXOAMThb AaCUMNTOTHI Tpaduka (YHKLIUH; yMEHHUE
BBIUMCISATH  NPOMU3BOJAHBIE  CYMMBI, TNPOM3BEICHHS, YacTHOIO U
KOMIIO3UIIUMN (YHKIMHA, HAXOAWUTh YpaBHEHME KacaTeJbHOM K rpaduky
GyHKIMM; YMEHHE HaxOJIUTh MPOU3BOAHBIE D3JIEMEHTAPHBIX (YHKIIHIA;
YMEHHUE HCIONb30BaTh MPOU3BOJHYIO Ui HCCIeNOoBaHUA (YHKLHUH,
HaXOJUTh HAWOONbIIME U HAUMEHbIIWE 3HA4YeHUs (QYHKIHM;, CTPOUTh
rpa¢uKd MHOTOWJIEHOB C HCIIOJIb30BaHUEM arllapara MaTeMaTHYecKOoro
aHaIM3a; MPUMEHSTh MPOU3BOAHYIO ISl HAXOXKIACHHUS HAWIy4dlIero
pelleHusT B NPHUKIAJHBIX, B TOM YHCJIE COLUAIbHO-DKOHOMHUYECKUX H

bu3MYecKuX 3a/1adax; HAXOJIUTh TUIOMIAAN U 00BEMBI (DUTYp C TTOMOIIBIO




HHTCrpaaa;, HNpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOro MOACIHMPOBAHUA C

noMoIbio A depeHnnanbHbIX ypaBHEHUH

YMenue onepupoBaTh NOHATUSAME: TpapuK QyHKIMH, 0OpaTHAs (YHKIUS,
KOMITO3ULMS (YyHKUMH, JTUHEHHas QYHKIMA, KBagpaTH4yHas (QyHKOus,
pauvoHanmbHas (QYHKIUS, CTENEHHas (QYHKIUS, TPUTOHOMETPUUECKHE
¢GyHKIMK, OOpaTHBIE TPUTOHOMETpUYECKHE (DYHKINH, MOKa3aTelbHas U
jgorapupmuueckas (yHKIHUH; yMEHHE CTPOUTh TpapuKH HM3yYEHHBIX
GyHKUMA,  BBIMOJHATH  TIpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJIB30BaTh Tpa(uKH Ui U3Y4EHHs MPOLECCOB M 3aBHCUMOCTEH, MpH
pelIeHuH 331a4 M3 APYrHX y4eOHBIX NPEIMETOB M 3a7ad U3 pealbHOU
KU3HH; BBIpaXaThb (OpMyJIaMH 3aBUCHUMOCTH MEXIY BEINYHMHAMU;
UCIIONIb30BaTh CBOWMCTBA W Tpaduku (QyHKUMH Ui pelieHHs ypaBHEHHH,
HEpaBEHCTB M 3aJa4 C MapaMeTpamH;, H300paxaTb Ha KOOPIWHATHOM

IIJIOCKOCTHU MHOXKCCTBaA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CHUCTCM

YMeHue pemiath TEKCTOBBIE 3aJlaud pPa3HbIX TUIIOB (B TOM 4YHCJIE Ha
IPOLEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBapOB U
yCIIyT, HAJOTH, 3a/a4d U3 00JACTH yIpaBJIE€HUs JUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTABJIATH BBIPAKEHHUS, YPAaBHEHMs, HEPABEHCTBA U HUX
CUCTEMBI II0 YCIIOBUIO 3aJa4yd, HUCCIIEN0BATh IIOJYYEHHOE pELICHUE U
OLICHUBAaTh IPABIONOAOOHOCTh PE3YNbTAaTOB; YMEHHE MOJEIUPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3aJ1a4M, UCCIIEIOBATh
IOCTPOCHHbIE ~ MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  anreopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMeHue onepupoBarh MOHATUSMU: CpelHEe apu(pMEeTHUecKoe, MeAHaHa,
HauOoJbIlIee U HaUMEHbIIIEe 3HAUEHUs, pa3Max, JUCIEepCHUsi, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHE W3BIEKaTh, MHTEPIPETUPOBATH
uH(pOpMalLnIO, MPEICTABICHHYIO B Ta0IMIaX, Ha AuUarpaMmax, rpaukax,
OTPaXKAIOIYI0 CBOWMCTBA PEAJIbHBIX IPOLIECCOB U SIBJICHUH; MPEACTABIATh
UHQOpPMALIMI0 C [OMOIIBIO TabaWIl W JAuarpaMM; HCCIElI0BaTh
CTaTUCTHUYECKUE JaHHbIE, B TOM YHCIIE C TIPUMEHEHHEM TpaduyecKux
METOJIOB U AJIEKTPOHHBIX CPENICTB; rpa)UuecKu MCCIeA0BaTh COBMECTHbBIE

Ha6J'IIOIlCHI/I${ C MOMOLIbBIO JUuarpamMm pacCCuBaHUA U JIMHEMHOMN perpeccun

YMeHHe ONnepUpoBaThb IOHATUAMH: CIyYaWHBIA OIBIT U CIlydalHOE

COOBITHE, BEpPOSITHOCTh CIYy4YalHOTO COOBITHS; YMEHHE BBIUUCIATH




BEPOSITHOCTh C HCIIOJNB30BAaHUEM TIpaUUecKHX METOJOB; MPUMEHSIThH
GOpMyIBI CIOKEHHSI U YMHOXXEHHUS BEPOSITHOCTEH, (OpMyIly MOJIHOM
BeposTHOCTH, hopmyny bepHysmm, koMOMHAaTOpHBIC (AKThl U (GOPMYIIBI;
OIICHUBATh BEPOSATHOCTH PEAJTbHBIX COOBITHI; yMEHHE OIEePUPOBATH
NOHATUSIMH:  CIIydaiiHas BEIIMYMHA, pAaCHpelelieHHe BEPOSTHOCTEH,
MaTEeMaTHYECKOE OXHJIaHWEe, IUCIEPCHS W CTaHJAPTHOE OTKIOHEHHUE
CIIyuallHOW  BENMYMHBI, (QYHKIMUA  pacCUpelelieHuss H  IUIOTHOCTH
PaBHOMEPHOTO, MIOKA3aTEIILHOTO U HOPMAJIBHOTO pacIpeesieH i, yMeHue
UCIIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHUN /ISl pElleHUs 3a/1ad,
3HAKOMCTBO C MOHSTUSMU: 3aKOH OOJIBIIUX YHCE, METOABI BHIOOPOUYHBIX
UCCIIC/IOBAHMI; yMEHUE TMPUBOJUTH MPHUMEPHI MPOSBICHHUS 3aKOHA
OOJBIIMX YHUCEN B MPUPOIAHBIX W OOIIECTBEHHBIX SBJICHHSX; YMEHUE
OIEPUPOBATH TMOHITUSMHU: COUYCTAHUE, MEPECTAHOBKA, YHCIO COUYCTAHUHU,
YUCII0  TIEPeCTaHOBOK; OwHOM  HpBIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS UIS PEIICHUS 3ajad; OIICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA, COCTABISTh BEPOSITHOCTHYIO MOJICNbh U

HHTCPIIPCTUPOBATDH HOJ'Iy‘IGHHLIfI pe3yibTar

YMeHue onepupoBaTh IOHATUSAMHU: TOYKa, MpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4d, BEJIMYAHA yIJa, IUIOCKUN Yo, IBYIPaHHbIN
yroJl, TpEXIPaHHBIM Yroj, CKpPEeIUBAOLIUECS PSMbIE, apalIeIbHOCTh U
NEPNCHAUKYIIAPHOCTh IPAMBIX H HJ'IOCKOCTCI\/'I, yrojia MExXAay IIPIAMbIMHU,
Yroa MeXAy IpsAMONM U IUIOCKOCTBIO, YroJI MEXIY IUIOCKOCTSAMH,
paccTosiHue OT TOYKH [0 IUIOCKOCTH, PAacCTOSHUE MEXAY NPSIMbIMH,
pacCTOSIHUE MEXKAY IIJIOCKOCTSMHU; YMEHHME HCIIOJIb30BaTh IPHU PELICHUHU
3ala4 U3Yy4YCHHBIC q)aKTI)I U TCOPEMbI INIAHUMCTPUH, YMCHHUC OLICHUBATDH
pasMepbl OOBEKTOB OKPYXKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCKue
MOACIM C IOMOHIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pPCIIAaTb

CBA3aHHBIC C HUMU ITPAKTHYCCKUC 3aa4Un

10

YMeHue omepupoBaTh MOHATHSAMU: IIOMEAAb (GUTYPB, 00BEM (UTYDHI,
MHOI'OrpaHHUK, HpaBHJ’IBHLIﬁ MHOI'OrpaHHUK, CCYCHHUE MHOI'OI'paHHHKA,
KyO, mapajuienenumnen, MNpu3Ma, NOHpaMuaa, (urypa M TOBEPXHOCTh
BpaIlieHus, MWIMHIAP, KOHYC, Immap, cdepa, miomanb chepsl, III0maIb
MOBEPXHOCTU TMHUPAMHIBI, TPU3MBI, KOHYyCa, HUIUHApPA, O0BEM Kyda,
NPsAMOYTOJIBHOTO MapajulelieNuIiea, MTUPaMUAbl, IPU3MBL, UWIUHAPA,
KOHyca, IIapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHUS KOHyCa WM MHIIUHAPA,

napauiCJbHbIE OCH HWJIXM OCHOBAHWIO, CCUYCHHEC 1Iapa, IIJIOCKOCTb,




Kacaromasicss cdepbl, IWIMHIApPA, KOHYCa; YMEHUE CTPOUTbh CEueHHe
MHOTOTpaHHHMKA, M300paXkaTb MHOTOI'PAaHHHUKH, (UTYphl U TOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YHCIIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
yYMEHHUE TMPHUMEHSATh CBOWCTBA T€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynUpoOBaTh ONpeAeNeHUs U3ydaeMbIX (PUTYp, BBIABUTATh THIIOTE3bI O
CBOWCTBAaX M IMpH3HAKaX T'€OMETPHUYECKUX (QUTyp, OOOCHOBBIBATH WIIH
ONpoBepraTh HX; YMEHHE MPOBOAUTH KiaccuPUKanuioo GuUryp 1o
pa3IMYHBIM TPU3HAKaM, BBIIOJIHATH HEOOXOAMMBIE OTOJIHUTEIbHBIC

IMOCTPOCHUA

11

YMeHue omnepupoBaTh IOHSATHSMH: JIBIDKCHHE B  IPOCTPAHCTBE,
napajuIeIbHBIA TEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue Moa00Us, NOA00HBIE GUTYPBI; yMEHHUE
pacmo3HaBaTh paBHBIC W TOJOOHBIC (DUTYPHI, B TOM YHCJIC B TMPHUPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOIb30BATh IT€OMETPUICCKHE OTHOIICHUS TIPH
pelICHUH 3a/ia4y; HAXOAWTh T€OMETPUYCCKHE BEIUYHMHBI (JJTUHA, YTOJI,
II0Iaab, 00BEM) TIPU PEIICHUU 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB U
U3 pEaTbHOW JKU3HU;, YMEHHE BBIUUCISITH TCOMETPUUYCCKUE BEITMYUHBI
(MHA, yroj, IUIOMIAAb, OOBEM, ILIOHIAJb TOBEPXHOCTH), HCIOJB3YS
W3YYCHHBIC (OPMYIBI WU METOABI, B TOM YHCIE: IUIOMAJb MOBEPXHOCTU
NUpaMUIbl, TPU3MBI, KOHYCa, IWIMHApA, TUIoNiaas chepbl; 00bEM Kyoa,
NPSIMOYTOJIBHOTO ~ TApaJUIeNICNUIeIa, TUPAMUIBI, TPU3MBI, ITHIMHJIPA,

KOHYCa, l1apa; YMCHHUC HAXOAUTb OTHOLICHHUE 00BEMOB HO,Z[O6HBIX (1)I/Il“yp

12
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YMeHnue ONCpUPOBATH TOHATUAMMU: IPAMOYTOJIbHAA CUCTECMaA KOOPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CymMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha 4YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6a3Hcy,
CKaJIIpHOC IMPOM3BCIACHUC, BCKTOPHOC IIPOU3BCACHUEC, YIOoJd MCKIAY
BCKTOpaMHu; YMCHHUC HUCIIOJIb30BATb BeKTopHHﬁ u KOOpI[I/IHaTHHﬁ METOJ

AJI peHICHUA TrCOMCTPHUICCKUX 3a1a4 U 3aJia4 JpYyTHUx y‘IG6HBIX npeaMETOB

YMeHnue BLI6I/IpaTB HO,ILXO,I[HH_II/II‘/’I MCTO AJId pCIICHUA 3ald4i; IOHUMaHUC
SHAYUMOCTH MATEMATHUKH B HWU3YYCHHUU TIPHUPOAHBIX U O6HIGCTB6HHI)IX
nmponeccoB u ﬂBHCHHfI; YMCHHUC PpacClio3HABATh TMPOABIICHHUC 3aKOHOB
MAaTE€MATUKH B UCKYCCTBE, YMCHHUEC IMPUBOAUTE NIPUMEPLI MATEMATUICCKUX

OTKPBITUHA POCCUMCKON U MUPOBOM MaT€MaTUYECKON HAyKU



INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMEeHT CO/iep:KAHUSA
1 UYucia U BEIYUCICHHS

11 Hatypanbhslie u nenbie yncina. [Ipu3Haku JeTMMOCTH LENbIX YUCel

12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmernuecknii KOpeHb HATypaJbHOUM cTereHH. J[eHCTBUs ¢ apuMeTHIeCKUMU
' KOPHSIMU HAaTypaJbHOW CTETIEHU

14 Crenens ¢ 1enpiM nokaszarenaeM. CTeneHb ¢ pallMOHaIbHBIM oKa3aTesieM. CBolicTBa
' CTETNICHU

15 CuHyc, KOCHHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHIeHC YMCIIOBOTO apryMEeHTa

1.6 Jlorapudm yucna. JlecaTuynbie U HaTypajabHbIE JOrapu(MbI

JlelictBuTenpHble  4Hcia. ApudMETHYECKHE ONEpalud C  JCHCTBHUTEIbHBIMU
17 yucnamu. [IpuOnvkEHHbIC BBIYMCIICHHS, TPABUIIA OKPYTJICHHS, IPUKUIKA U OL[CHKA
pe3yJibTaTa BEIYMCIECHUN

1.8 [IpeobpazoBanue BeIpaKEHUIA

1.9 KommnekcHeie uncna
2 VpaBHEHHS ¥ HEPABEHCTBA

2.1 Llenbie U IPOOHO-pAMOHAILHbBIE YPABHEHHSI

2.2 WppannonanbHble ypaBHEHUS

2.3 TpuroHomerpuieckue ypaBHeHUs

2.4 [Toka3zarenbHble U TorapupMUUIecKre ypaBHEHUS

2.5 Llenbie u 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA

2.6 HppanunoHaibHble HEpaBEeHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapupMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucteMbl ¥ COBOKYITHOCTH YPaBHEHHI M HEPABEHCTB

210  VYpaBHeHUs, HEPABEHCTBA M CUCTEMBI C TTAPAMETPAMHE

2.11 Marpwuiia CuCTeMbI JTMHEWHBIX YpaBHEHUH. OnpeeTnTeh MaTPHUIIBI
3 OyHKIWMH U TpaduKH



OynHkius, cnocodbl 3amanus ¢yHkuuu. I'padux ¢ynkuun. B3aumuo oOpaTHbIE

3 ¢ynkuuu. YétHele 1 HeuéTHbIe pyHKuMU. [lepuognueckue GpyHKINHI
OO6nacTp ompeneneHuss W MHOXECTBO 3HadeHMi ¢yHkuuu. Hymn ¢yHKumm.
3. [IpoMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITUH.
' Makcumymbl U MuUHUMyMBbl (pyHKIuH. HanmGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNU HAa IPOMEKYTKE
33 CrenenHass (QyHKLUMS C HaTypalbHbIM M LENbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpuieckue GyHKIUHU, UX CBOHCTBA U rpaduku
3.5 [oka3zaTtenbHast u norapudmudeckas GyHKIMH, UX CBOWCTBA U TPaPUKU
36 Touku paspeiBa. AcumMnToThl rpadukoB ¢yHknmii. CBolicTBa  (YHKUIHUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUS TIOCIIEI0BATEIIEHOCTEH
3.8 Apudmerndeckast 1 reoMeTpuIecKas mporpeccur. @opmyIna CI0KHBIX MPOLIEHTOB
4 Hauana MmaTemaTuieckoro ananmsa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoaHbIe FMeMEHTAPHBIX (YHKIIUN
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBAaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKkcTpeMyMbl. HaxoxaeHrne HauboNblIero 1 HauMEHbIIEro 3HaueHUs (QyHKIUU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuaTerpain
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, ornepaiuu HajJ MHOKecTBamMu. J{luarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTUCTHKA
6.1 OrmncarenbHas CTATHCTHKA
6.2 BepositTHOCTB
6.3 KomOunaTtopuka
7 TCeomerpust
7.1 @Durypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopauHnats! 1 BEKTOPHI



YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Anumos [11.A.Anrebpa 1 Hadalla MaTemMaTuyeckoro anaiausa, 10-11 kmacc.
VYyeOHuk 11 00111e00pa3oBaTeNbHBIX OpraHu3anuii (0a30BbIi U yriTyOJIeHHBIN
ypoBHH) .-M.:ITpocsernienue,2020

METOAUYECKHUE MATEPHUAJIbI IS YYUTEJA

1. AnreOpa u Havana ananuza. 10 -11 ki.: 3agauyHuk aJis
obmeoOpa3oBarenbHbIX yupexaeHuit/A.I'. Mopakosuy, JI.O. [lenumena, T.A.
KopemkoBa. — M.: Muemo3uHna, 2013 Mopakosuu A.I".ITocobue nis
yunteneil. — M.: Muemo3uHa, 2014

2. Mopakosuu A.I'., Tynpuuckas E.E. Anre6pa u Hauana ananumza 10 -11
kiaccel. Kontposnbabie paboTel. — M.: Muemo3una, 2020t

3. AnekceeBa E. E. InTepakTuBHbIe 1a00paTOPHO-NPAKTUUECKHE PAOOTHI.
VYueonslii npeamer «MaTeMatuka». YTiryOsieHHbIN ypoBeHb, 10—11 kiacchr:
MeTouueckue pekoMenaanuu s yuurenei / E. E. AnekceeBa. — M.
OI'BHY «MucTtuTyT cTpareruu pazsutus oopazoanusi PAOy», 2023.

4. Pocnosa JI. O. Anekceesa E. E., bynuiko E. B., Kapamosa U. 1. Marematuka
(yriyOnennsiid ypoBeHb). Peanuzanus tpedoBanuit @®1'OC 0CHOBHOIO 0011IETO
oOpazoBaHnusi: MmeToandeckoe nocoodue ans yuurens / JI. O. Pocnosa, E. E.
Aunekceena, E. B. byuko u np.; nox pex. JI. O. Pocnosoii. M.: ®I'bHY
«MHCTUTYT cTpaTeruu pa3BuTHs oOpa3zoBanus», 2022. — 143 c.

5. Pocnosa JI. O., Anekceesa E. E., byniko E. B. Marematuka. Peanuzarus
tpeboBanuit ®I'OC ocHOBHOTO 0011IETO 00pa30BaHMS: METOIMYECKOE TTOCOOHE
s yaurens / JI. O. Pocnoga, E. E. Anekceesa, E. B. byniko; mox pex. JI. O.
Pocnosoii. — M.: ®I'BHY «HcTUTYT cTpaTeruu pa3BuTus 00pa3oBaHUM,
2022. — 264 c.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. https://lecta.rosuchebnik.ru O6pa3oBarensHas miatpopma LECTA — onnaiin
o0pa3oBaTeNbHBIN MPOEKT.

2. http://fipi.ru «DenepanbHblii UHCTUTYT MEAATOTMYECKUX U3MEPEHUI

3. http://school-collection.edu.ru Enunas xomiexus mudpoBbIx
00pa3oBaTeIbHBIX PECYPCOB.



4. http://www.math.ru CaiiT nocBsiiieH MareMaTHKe (1 MaTeMaTHKaM).
5. https://resh.edu.ru/ Poccuiickas 35eKTpOHHAs IIKOJIA.

6. https://ege-study.ru EI'D-Crynus

7. https://ege.sdamgia.ru Cnam ['MMA: Pemy EI'D

8. https://foxford.ru/ Ounaitn-mkomna ®oxchopa

9. http://college.ru/matematika/http://www.uztest.ru



http://college.ru/matematika/
http://college.ru/matematika/

