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MNOACHUTEJIBHASA 3AIINCKA

VYueOHbIit Kypc «Anredpa W Hadajga MaTeMaTHMYECKOTO aHAIMU3a» SBISIETCS
OJHUM U3 Haubojiee 3HAYMMBIX B MPOTpaMMe CpelHero oodumero odpa3oBaHus,
MOCKOJIBKY, C OJJHOW CTOPOHBI, OH OOECIeUMBaeT MHCTPYMEHTAIbHYIO 0a3y s
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JOTMYECKOe U abCTPaKTHOE MBIIIICHHE 00yYaroluXcsi Ha ypOBHE, HEOOXOIUMOM
JUI. OCBOCHUS MH(POPMATUKHU, OOIIECTBO3HAHUS, UCTOPHUHU, CIIOBECHOCTU U APYTUX
IUCUMIUIMH. B pamkax JaHHOTO ydeOHOro Kypca oOydaromiyecs OBIIAJEBAIOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HaykH, KOTopas (opMmyiupyeT cBou
JOCTHKEHHSI B MAaTEeMaTH4IeCcKoil (hopme.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOTOo aHalu3a 3aKia/lbIBacT
OCHOBY JJI YCIEUIHOIO OBJAJACHUS 3aKOHaMU (U3MKH, XUMHUH, OHUOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHJICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON KU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIONB30BaTh UX IS JajbHEHWIIero oOpa3oBaHUsS U B
MOBCEIHEBHOH kM3HU. B TO ke BpeMs oBiajgeHuEe aOCTPaKTHBIMU U JIOTHYECKU
CTPOTMMHU KOHCTPYKIHMSMHU anreOpbl M MaTEeMaTHMUECKOro aHaju3a pa3BUBAET
YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, /JIOKa3bIBATh
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JIEAYKTUBHO, HMCIOJIb30BATh
000OlIeHNEe W KOHKpETU3aluio, a0CTparupoBaHWE M aHAIOTHIO, (OpPMUDPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone uzyuenus yueOHOro kypca «Ainredbpa M Hayalla MaTeMaTH4YECKOrO
aHaM3a» 00ydYarIIuecs MOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUS MATEMATUUECKUX MOJEIIEN pEalIbHBIX CUTyaluu,
UHTEPIIPETallud  TOJYYEHHBIX  pELIeHHWH, 3HAKOMSTCSI C  IpUMepaMu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEM B TMpHUpPOAE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITHSIMHA U UX aBTOPAMHU.

Y4eOHbIil Kypc 00namaeT 3HAYMTEITHHBIM BOCHHUTATENIBHBIM ITOTEHIIAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Yy4eOHBId MaTepuaj, CHOoCOOCTBYIOIIUI
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
NESATENIbHOCTH, TpeOyIoleld MPOJOKUTENbHON  KOHIEHTpAlMd BHHUMAHUA,
CaMOCTOSITEILHOCTH, AaKKypaTHOCTU H OTBETCTBEHHOCTH 3a TOJYYCHHBIN
pe3yInbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadalaM MaTeMaTHYeCKOTrO
aHallM3a JEKUT ACSITebHOCTHBIN MPUHIUI 00yUYeHHUS.

B crpyktype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIN3a» BBIIEJICHBI CIEAYIONINE COepKaTeIbHO-METOuUecKue JIuHum: «Yucna
U BBIUMCICHUS», «DyHKIMU U TpaduKkn», «YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTeMaTHYeCKOro aHanu3a», «MHoxecTBa ©  Joruka». Bce ocHOBHbIE



COJEPKATENbHO-METOANUECKUE JIMHUM HU3YyYaloTCs Ha MPOTSHDKEHUU JABYX JIET
oOydeHHusi Ha YpOBHE CpEIHEro o0Iero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
y4eOHBIH KypC SIBISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cede
COJEp’KaHUE HECKOJBKMX MaTeMaTHYECKUX MAMCLUMILUIMH, TaKMX Kak aureopa,
TPUTOHOMETpPHUSI, MAaTEeMaTHUYECKUN aHalIW3, TEOpUs MHOXKECTB, MaTeMaTH4yecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
MIMPOKUM MATEMATUYECKUM aIlllapaToM, y HUX IOCJIEI0BATENbHO (popmMupyeTcsa U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMaTUYECKYI0 MOJEIb pEabHOM
CUTyalluH, IPUMEHSATh 3HAHUS, MOJYYEHHbIEC IPU U3YYEHUH y4eOHOTo Kypca, IS
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOW 3a7au, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(opMHUpOBaHNE HABBIKOB MCIOJIb30BaHUS JIEHCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111ero 00pa3oBanus. Ha ypoBHe cpeHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, yMEHUE JeNaTh HNPUKHUIKY, BBIIOIHITH MNPUOIMKEHHbIE
BBIUMCJICHMSI, OLIEHUBATh YHUCIIOBbIE BbIpAaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBA HaTypaibHBIX, IIEIbIX,
palMioHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KaxaoM M3 3TUX MHOXECTB pPaccMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE OMEpalny, a TakKe
U3BJICUCHHE KOPHSA HATYPaJbHOW CTETIEHM Ha MHO>KECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPaCIIMPEHHIO Kpyra HCHOJB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOYKHOCTSMH MX NMPUMEHEHHS Ul PELICHUS Pa3iMuHbIX 33134
dbopMupyeTcsi TpeACTaBICHUE O €IWHCTBE MATEeMAaTUKH KaK HAyKHd W €€ poiiu B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MHpa, MIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3aIHS.

JIluaust «YpaBHEHHMSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene I[IporpaMMbl MpeayCMOTPEHO pEIIEHHE COOTBETCTBYIOIIMX 3amad. B
pesynbraTte OOydaroluecss OBJIAJAEBAIOT Pa3jIMYHBIMM METOAAMM  pEIICHUS
palMoHaNbHBIX, HPPAIMOHATIBHBIX, TOKAa3aTEeNIbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
coJepKammx mnapameTpel. [lodydeHHbIE yMEHHS HIMPOKO HCHOJB3YIOTCS MPHU
UCCIIEOBAaHUM (PYHKIUI C MOMOIIBIO NTPOU3BOJHON, IPU PELIEHUH NPUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jannast copep:karenbHas TMHUS BKIIOYaeT B ceOs Takke (OpMUPOBaHUE YMEHUN
BBIMIOJHATH  pacu€rtel 1o  (opmynam, mpeoOpa3oBaHHUS  PALMOHANBHBIX,
UppAIMOHATBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHUM, a TAKKE BBIPAKCHUM,
coJlepKallluX cTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUSA O0yYaromuxcs, (OPMUPYIOTCS HABBIKH JETyKTUBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npegiaraeT 3(pQPEKTUBHbIE HWHCTPYMEHTBl JJIsl PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYUYHBIX 3314, HAIJIHO JIEMOHCTPUPYET CBOU BO3MOMXHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3YUEHUs MaTepuana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIMMN, UX CBOMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEAMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMATHYECKUM aHAIU30M,
TaKk W C pElHIeHHEM ypaBHEHUH M HepaBeHCTB. [Ipu »TOM O0bIIOE BHUMaHHE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaXaTh (OpMyJaMu 3aBUCUMOCTH MEXIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKLIWU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaep:KaTeITbHON TUHUN HAIlEJIeH Ha pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJISIOIIMX BBIPAXKaTh 3aBUCHMOCTH MEXIy BEJIMYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOU, Tpaduueckoid M cioBecHOW. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauvana MareMaTHyecKoro aHalau3a» IO3BOJISET
CYILECTBEHHO PaCIIMPUTh KPYyTI KaK MAaT€MAaTHYECKHUX, TAK U MPHUKJIAJHBIX 3a]ad,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh HMX HauOOJbIINE W HAUMEHbIIUE
3HAUEHHUA, BBIYUCIATH MUIOMAAU QUIYyp U OO0BEMBI Te, HaXOAUTh CKOPOCTH M
YCKOpEeHMsl TpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHUYECKUX MOJENIEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIbHO-D)KOHOMUYECKHX, 3a7a4aX. 3HAKOMCTBO C OCHOBAMHM MAaTEMAaTUYECKOTO
aHanm3a CIocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-JIOTHYECKOTO U
KpPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UCKyccTBe. OOydaroluecs: y3HaT O



BBIJIAIONINXCST pe3yJibTaTaxX, IMOJYYEHHBIX B XOJ€ PAa3BUTUS MATEMATUKU Kak
HAyKH, U 00 UX aBTOpax.

CopepxarenbHO-MeTOAMYECKask TUHUSA «MHOKECTBa U JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4eCKOoW JOTUkH. TeopeTuko-
MHOKECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KypC MIKOJIBLHON MaTeMaTHUKU
U TIpe[iaraioT Hambosiee YHUBEPCANBHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTUKU M €€ NPWIOKEHUH, OHU CBA3BIBAIOT pPa3Hble MaTeMaTHYECKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss TMOHUMaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTeMaTUKH W UCIOJIb30BATh €ro JJIsl BBIPAXKEHUS CBOUX MBICIIEH.
JpyruM BaXXHbIM TPU3HAKOM MATEMaTUKUM KaK HAayKd CJeAyeT MpU3HaTh
CBOMCTBEHHYI0 €W CTpPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OIpPEACIEHHBIM
IpaBuiaM  I[OCTPOCHMSI  JIOKa3aTeJIbCTB.  3HAKOMCTBO  C  JJEMEHTaMHU
MaTEeMaTUYECKON JIOTMKH CIIOCOOCTBYET pPa3BUTHUIO JIOTUYECKOTO MBIIICHUS
0Oy4Jaronmxcs, N03BOJIIET UM CTPOUTH CBOM PACCYKJIEHHUS Ha OCHOBE JIOTHYECKUX
npaBuii, GOPMUPYET HABBIKM KPUTUUYECKOTO MBIIIICHHUS.

B yueOHOM Kkypce «AnreOpa W Hayaja MaTEMaTUYECKOIO aHaIU3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMaTUYECKOTO MOJEIHPOBAHUS, KOTOPbIE MPU3BAHBI
c1oco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHHUS MOJEJEH peasbHbIX
CUTYyalluii, MCCIEAOBAHMS 3TUX MOJENEH C IMOMOUIbIO ammapara ajiredpbl U
MaTE€MaTUYeCKOro aHaliM3a, WHTEpPIpETAlMy TMOJYYCHHBIX pe3ylbTaToB. Takue
3a/1aHUs BILUIETEHBI B KaXK/IbIi U3 pa3AesioB IPOrpaMMBbl, TOCKOJIbKY BECh MaTepUall
y4eOHOro Kypca IIMPOKO HCIOJIB3YETCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  OOydYaronIuecss  pa3BHBAIOT
HAOJIIOAATEeNIbHOCTh, YMEHHE HAxXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JlestenbHOCTh 1O (OPMUPOBAHWIO HABBIKOB PEIICHHS] TMPUKIAIHBIX 3aj1a4
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM Y4eOHOro Kypca «Anredpa u Hadyana
MaTEMaTUYECKOTO aHATN3ay.

Ha wu3yuenune yueOHOro kypca «AnreOpa M Hayajla MaTeMaTHYE€CKOTO
aHajau3a» Ha yriyOJa€HHOM ypoBHe oTBoauTcs 272 vaca: B 10 kiacce — 136 yacoB
(4 yaca B Hezento), B 11 kimacce — 136 yacos (4 yaca B HEJENIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsia v BbIYMCIEHUS

Pannonanbapie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. IlpumeHeHue apobGelt W MPOIEHTOB IS
peLIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACied 3HAHUHN U peanbHOM )KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  onepanMu ¢ JCUCTBUTENIBHBIMU  4YHCIaMd.  Moayib
JIEUCTBUTEILHOTO YHCIa U ero cBoicTBa. [IpuOnmk€HHbIE BHIYMCIICHUS, TTPABUIIA
OKpYTJIEHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BHIYMCICHUN.

Crenenp ¢ uenbiM mnokaszarenemM. buHoMm Herotona. Hcenmonbe3oBaHue
noAXosAEeH (GOpMbI 3aMMUCH JEHCTBUTEIBHBIX YUCEIT JIJIs1 PEIICHUS TPAKTUUYECKUX
3a7a4 ¥ MPEJACTABICHUS JAHHBIX.

ApudmMeTrnueckunii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa gnorapupma. JleciTuuHbIE M HATypaJibHbIE
JorapupMsl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHT€HC YHCJIOBOIO aprymMeHTa. ApPKCHHYC,
aPKKOCHHYC M apKTaHI'€HC YUCJIOBOTO apryMEHTAa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCUIIBHBIE YpaBHEHHUSI M ypaBHEHHUs-CIeACTBUA. HepaBeHCTBO,
pEILICHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1ENBIX U APOOHO-PAIIMOHATBHBIX YPABHCHUMN U
HEpPABEHCTB. MHOroOWwIieHbl OT OJIHOW MepeMEHHOW. JleneHne MHOoroujieHa Ha
MHOIoOWwiIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIbBIMUA
ko3 dunmenramu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BRIPAKEHUHN, COJIEPIKAIINUX CTENIEHU M KOPHHU.

HNppaunonanbHbie ypaBHEHUS. OCHOBHBIE METO/IbI penieHus
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHEHUM.

[Tpeobpa3zoBanHue BbIpaX)EHH, COEPKALUX JOrapru(MBbI.

Jlorapudmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI pelieHus
Jorapu(pMHUECKUX YpaBHEHUM.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
ITIOMOIIBIO MaTPHUI] U ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTEMaTUYECKUX MOJEIIEN PEalbHOM CHUTYyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

@OyHkuuu U rpadpuku

@OyHkusA, crnocoObl 3amanus (QyHKIuM. B3auMHO o0OpaTHble (QYHKIMH.
Kommnosumms pynkiuit. 'paduk  yHkimu. DneMeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTKn MOHOTOHHOCTM (PYHKUMU. MaKCUMyMbl U MHHUMYMBbI
dbynkuuu. Hanbospiiee  HauMeHblee 3HaueHus: QyHKIIMU HAa IPOMEXKYTKE.

Jluneiinasi, KBaJpaTuyHash W APOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHU Kak (YHKIUHA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

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

TpuroHomeTpuyeckass OKPYKHOCTb, OIPEAEIEHUE TPUTOHOMETPUUYECKHUX
(GYHKIMI YUCIOBOTO apryMEHTa.

(DYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IMpOIECCaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEN.

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

ITocimenoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHBIE
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuueckas mporpeccuu. beckoneuHo yobiBaromias
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH TeOMETPUUYECKON
IIPOTpecCcHuy. JINHEMHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncio e. Popmyia CI0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTrpeccUMy JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKIIATHOTO XapaKTepa.



HenpepriBHble (QYHKIMM W HMX CBOWCTBA. TOYKM pa3pbiBa. ACHMNTOTHI
rpaduxoB ¢ynkiuil. CBoiicTBa (PyHKIMH HENPEPHIBHBIX HAa OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3BoaHble GyHKIUU. Onpenenenne, reOMeTpUIECKui U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

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

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONepanuy HaJ MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBICHUM, NPHU PELICHWH 3a1a4 U3 JIPYTUX
y4€OHBIX MPEIMETOB.

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

11 KITACC

Yucaa v BIYMCICHUSA

HatypaneHble u nensle yucna. [IpumeHeHne npu3HAKOB JEIUMOCTH LIEJIBIX
yucen, HauOonpmuii oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkinuaa 1uist pemeHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4ucia. Apudmerndyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs] (PU3HUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUS U HEPABEHCTBA

CucreMa M COBOKYNHOCTb YPaBHEHHWW W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS] UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C TAPAMETPAMHU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 Pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk xommosunuu ¢GyHkiuid. ['eomerpuyeckue 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.

Hcnonp3oBanue rpadukoB (yHKUMH I8 HCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3aad U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMymbl.  Haxoxxaenue  HauOoNbIIEro W HAUMEHBIIET0  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
NPUKIAJAHBIX 3aJadax, JUIsl OIPEAENICHHs CKOPOCTM M YCKOPEHHMs Mpolecca,
3aJlaHHOTO (HOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBOOOpa3HbiX. IlepBooOpazHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

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

[TpumeHeHne uMHTErpaja s HAXOXKICHUS IUIOMAAEH IUIOCKUX (QUIyp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB € MOMOIIBI0  auddepeHIaTbHbIX
YPaBHCHUM.



[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(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4YJIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBICHUH,
IpoLEeIyp TpaKIaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUNUCKON TPaX]TAHCKON HUEHTUYHOCTU, YBAKECHHS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOrusax, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUas ACTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuYHbIX BUOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHe 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryisipHas (GU3NYEecKas aKTUBHOCTH), (U3NUECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESTEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOIIOOUs, HHTEpPEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JACSATENBHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW ¥ €€ MPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOP
Oynymeir mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU MTPAKTUUECKUX 33J1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
CpeIlbl, OCO3HAHKE TJIOOAIBHOTO XapaKTepa dKOJOTHIECKUX MPOOIeM, OPUCHTAITHS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICICTBUM [ OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM Kak CpEJICTBOM IIO3HAHUS MUpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUIYAJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble jornueckue aeiicTBUA:

BBEISIBIIATh M XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKH MaTEMaTHYECKHX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHUS /17151 00OOIICHHS U CPaBHEHHMSI, KpUTEPUU MTPOBOAMMOTO aHAIIN3A,

BOCIIPUHUMATh,  (opMymupoBaTh M TPEOOPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEILHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC;

BBISIBIIAITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEYUN;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

POBOJAUTH CAMOCTOSATEIBHO JTI0KA3aTEIbCTBA MATEMAaTHUECKUX YTBEPKACHUN
(mpsiMBIE W OT MPOTUBHOTO), BEICTPAUBATh apPTyYMEHTAITNIO, ITPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYX AECHUS U BBIBOJIbI;

BBIOMpaTh cmoco0 pemieHus ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IIPOBOJUTH CAMOCTOSITENIBHO CIJIAHUPOBAHHBIA 3KCIEPUMEHT, HCCIECIOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaMHU, SIBJICHUSMH, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
OPOBEAEHHOIO  HAONIOACHMS, MCCIEAOBaHUS, OLICHUBAThb  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXKHOE pPa3BUTHE IIPOILIECCA, A TAKKE BBIABUIATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nnopmanueii:

BBIABJIATh AeUIMTH MHPOpPMAIIMHU, TAHHBIX, HEOOXOIUMBIX JJI OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB Pa3JIMUHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYPUPOBATh MH(POPMALIUIO, MPEICTABIATh €€ B pPa3IUYHbIX (OpMax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSATEIIBHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYITHPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMU OOLIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXXAaTh CBOIO TOYKY 3PEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3a1auH,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B X0/e 00CYXXJIeHUS 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJadyd, BbICKA3bIBaTh MWJICH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIATH CBOU CYXIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(dbopMyIupOBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,;

IIPEACTABIATh PE3YIbTAThl PELICHUs 3a/1a4l, SKCIIEPUMEHTA, UCCIIEIOBAHMS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaady
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS



Camoopranusanus:

COCTaBIISATH IJIaH, AJITOPUTM PEIICHUS 3a/1a4l, BHIOUPATh CIIOCOO PEIICHHUS C
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOM  peduieKkCuM  Kak  OCO3HAHHUS
COBEpIIAEMBIX JCHCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJbTATOB, BIAJETh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

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

CoBMecTHAasI 1eATEJIBHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl mpu pemeHur Y4eOHBIX 3a7ad, NTPUHUMATh I€JIb COBMECTHOU
NeSATEeILHOCTH, TJIAHUPOBATh OPTAHMU3AIMI0O COBMECTHOW PabOThI, pacrpeneisiTh
BUJIbI pabOT, JAOTOBapuBaThCsA, OOCYXIaTh TMPOIECC M pe3yabTaT paloThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyNmoBbIX (opMax paboThl (0OCykaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W UWHBIE), BBHINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4eCTBO CBOEr0 BKJaja B OONIUN MPOAYKT MO KPUTEPUSIM, CPOPMYTUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 kiacce oOyyarouiuiicss MOJYYUT CIEIYyIOIINE
MPEIMETHBIC PE3yJbTAaThl IO OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTeMaTUYeCKOro aHaIUu3ay:

Yuciia ¥ BBIYUCTICHUSA

cBOOOJHO OIEpPUPOBaTh MOHATUSMU: palMOHATIbHOE YHCIO, OECKOHEYHas
nepuoanyeckas ApoOb, TMPOIEHTHI, HWPPANUMOHATBHOE YHCIO, MHOXECTBa
pPaLMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb JEHCTBUTEIBHOTO YUCIIA;

OPUMEHATh JpOOM M TPOLIEHTH ISl PEIICHUs MNPUKIAAHBIX 3aJad H3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTh MPUOIMKEHHBIC BRIYMCIICHUS, TTPABUJIa OKPYTIICHUS, IPUKHUIKY H
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



CBOOOJIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIONB30BaTh MOAXOIAILYI0 (POPMY 3aMUCH IEHCTBUTEIBHBIX YUCEN TSl PEIICHUs
IIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

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

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OINEpPUPOBATH MOHATHUAMM: JIOTapu(PM YHKCIa, AECATHYHBIE H
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'EHC
YUCJIOBOT0 apryMEHTa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC W apKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHUS U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PAaBHOCHWJIbHBIE YPAaBHEHUS U YPABHEHHUS-CIIECICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

NPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JPOOHO-
pPalMOHAJIBHBIX YPAaBHEHWM, IPUMEHATH METOJ HWHTEPBAIOB JUIA PELICHUS
HEPABEHCTB;

CBOOOIHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHAThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a1ad4;

CBOOOZIHO ONEpUpOBAaTh TOHATUSAMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIUYHCICHHS €r0 3HAYEHUS,
IIPUMEHSTh ONPENCIIUTENIN Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYALIUU C IIOMOIIBI CUCTEMBI JJMHEWHBIX YPAaBHEHUN,
MCCIIE0BAaTh IIOCTPOCHHBIE MOJEIHM C IOMOLIBI0O MATPUL] U OIpEAEIUTENEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMH [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHUs YUCIOBBIX BRIPAXKEHUN, COJIEPIKALINX CTEIICHH C
palMOHAJILHBIM [T0KAa3aTelIeM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAKEHUN;

cBOOOIHO OMEpUPOBATh MOHATHUSAMU: HPPALMOHANBHBIE, MOKAa3aTEIbHbIE U
Jorapu(pMuuecKre ypaBHEHHUs, HAXOAUTh UX PELICHHS C IOMOIIbIO PABHOCUIIbHBIX
IIEPEXO0I0B WIIN OCYILECTBIISAA NPOBEPKY KOPHEM;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh HEoOXOoAuMmble (OpMyJbl  JUIsl  PEIIEHHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEpPUPOBATh NOHATUAMU: (PYHKILIHMS, CIIOCOOBI 3a/1aHusl (PyHKUUH,
B3aUMHO O0OpaTHble (QYHKIUHU, KOMHOO3MIMUSA (QYyHKUUWA, Trpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUHN PYHKUNU, HYJIU PYHKIUH, IPOMEXKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs! (PYHKIMS C HAaTypajIbHBIM U
HeabIM ToKa3zareneM, rpa@uk CTeneHHOW (YHKUMHU C HATypalbHbIM U ILEJIbIM
nokasaresieM, rpaduk KOpHs N-Oi cTeneHW Kak (yHKIHMH OOpaTHOW CTENeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBaJpaTU4Has M JIpOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

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

CBOOOJIHO OMNEpUPOBATh TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTB,
OTpeJieieHre TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpHU pElIeHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEalbHON
KHU3HU, BBIpAXXaTh (HOPMyJIaMH 3aBUCUMOCTU MEX]y BEIMUYMHAMY;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKas U TIeoMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi T€OMETpUUECKasi MPOrpecCUsl, TUHEUHBIN U
HKCMIOHEHLIUATIBHBIA POCT, OpMyJia CIOKHBIX MPOIEHTOB, UMETh MPEICTABICHHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUU IS PELIEHUs peajbHBbIX 3aJad IMPUKIATHOTO
XapaKkTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXICHMS MAaTeMaTHYECKOTOo aHajn3a KakK aHajau3a
OECKOHEYHO MaJbIX;

CBOOOIHO OIEpUpPOBaTh IOHATUSIMHU: HENPEPbIBHbIE (DPYHKLUMU, TOYKHU
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
IPUMEHATH CBOMCTBA HENPEPBIBHBIX (DYHKIMH JJIs1 pELICHUS 3a/1a4;

CBOOO/IHO OIEpUpOBaTh MOHATUSIMU: TIEpBas U BTOpas IPOU3BOJHBIE
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISATH MPOU3BOIHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJIHON 1Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

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

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI pealbHbIX
IIPOLIECCOB U SIBJICHUH, IPU PEUICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEAMETOB;

CcBOOOIHO OIEpPHpPOBaATh TMOHATHUSMU: OIpeAeTeHHe, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 0OBEKTA, TOKA3aTEIbLCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xoniy obydyenuss B 11 kiacce oOyyaromuics TOJYYHUT CIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOJIHO OMNEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1IEJ0€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IEJNbIX YHUCEN, WCIOJIb30BaTh MPU3HAKU ACITUMOCTU
uenbix yucen, HOJl n HOK HaTypanbHBIX 4Mcen sl pelieHus 3a1ay, IPUMEHSTh
anroput™m EBkina;

cBOOOMHO OMEpUpPOBATh IMOHITHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CcBOOOJIHO ONEpUPOBATH MOHATUSMHU: KOMIUIEKCHOE YHCIO W MHOXECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPUUECKOH (hopMe, BBIIIOJIHATH apu(PMETUUECKUE ONEpal ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOOJTHO OTEPUPOBATH TOHATHIMHU: HPPAIMOHAIBHBIE, MOKa3aTeIbHBIE H
JorapuMUYECKHEe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPAIUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

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

MPUMEHSIThH TpauuecKue METOJIbI IJI PEIICHUs YPAaBHEHUM U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICIUPOBATh peajbHBIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIIOBUIO 3aJ1a4H,
UCCIIEIOBAaTh IMOCTPOEHHBIE MOJEIM C MCIIOJh30BaHUEM almapara ajireOphl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTaT.

DYyHKIUHN U TPAPUKHU:

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

CTPOUTH TEOMETpPUYECKHe oOpa3bl YypaBHEHHW M  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  OMEPUPOBATH TOHITHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHKmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

WCITIOJIb30BATh MPOU3BOIHYIO VIS UCCIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HaUOOJIbIlIee U HAUMEHbIIIEe 3HAUCHUS (DYHKIIMHA HEMPEPHIBHON Ha
OTPE3KE;

WCIMOJIb30BaTh MPOU3BOAHYIO [JII HAXOXKJICHHUS HAWIYYIIErO0 PEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCI€ COLUUAIBHO-DKOHOMUYECKMX, 3aJadax, i
OTIpEJICICHHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHoro (Gopmynoi wim
rpaduKom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnua;

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

UMETh MpPEJCTaBICHHE O MaTeMaTHYeCKOM MOJACITUPOBAHUUM Ha TpUMeEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

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



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KoumnuecTBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIE (LM (POBbLIE)
Konrpoasbnsie | IIpakruyeckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
MHOK€eCTBO IECTBUTEIBHBIX
yucesn. MHOTO4JIeHBI.
1 P ALOHANLHLLE VDABHEHIL I o4 5 0 bubnuoreka IIOC https://academy-
i P content.apkpro.ru/ru/catalog/902.5/77?class=77
HepaBeHCTBa. CUCTEMBI
JIMHEWHBIX YPABHEHUHN
5 Oyukuuu U rpadpuku. CreneHHas 12 1 0 bu6mmoteka L1OC https://academy-
(GYHKIUS C LIeTBIM MTOKa3aTeleM content.apkpro.ru/ru/catalog/902.5/77?class=77
Apudmernueckuii KOpeHb N-0it
3 N — 15 1 0 bubnnorexa LHOC https://academy-
- oppat content.apkpro.ru/ru/catalog/902.5/777class=77
ypaBHEHUS
4 [TokazaTenpHast GyHKIMS. 10 1 0 but6mmoreka [IOC https://academy-
ITokasaTenbHbIe ypaBHEHUS content.apkpro.ru/ru/catalog/902.5/777class=77
5 Jlorapudmuueckas GyHKIIHS. 18 1 0 bubnmnoreka L{OC https://academy-
JlorapudmMuueckne ypaBHEHHs content.apkpro.ru/ru/catalog/902.5/77?class=77
6 Tpuronomerpuueckue 29 2 0 bubmuotexa LHOC https://academy-
BBIPAXKECHUS U YPaBHEHHUS content.apkpro.ru/ru/catalog/902.5/777class=77
7 ITocnegoBarensHOCTH U 10 1 0 bubmuoreka ITOC https://academy-
IIPOrPECCUH content.apkpro.ru/ru/catalog/902.5/777class=77
8 HenpepsiBHbIe G yHKITUY. 21 1 0 bubnuotexa [{OC https://academy-
IIpousBoaHas content.apkpro.ru/ru/catalog/902.5/777class=77
9 [ToBTOpeHME, 0000IIEHNE, 4 2 0 bubmuoreka I{OC https://academy-
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CHUCTCMAaTHU3alusia 3HAHUM

content.apkpro.ru/ru/catalog/902.5/772class=77

OBIIEE KOJIMYECTBO YACOB I10

136 12 0
ITPOI'PAMME
11 KJIACC
KoanuyecTBO 4acoB
Ne HanmeHnoBaHue pa3ae/ioB U TeM JuiekTpoHHbIE (HU(POBbIE)
Konrpoasnsie | IIpakruyeckue
n/n NPOrpamMMbl Bceero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
UccnenoBanmne GpyHKImii ¢ 29 1 0 bubnmnorexa LHOC https://academy-
IMOMOIIBIO TTPOU3BOTHOM content.apkpro.ru/ru/catalog/902.5/77?class=77
bubmuoreka IIOC https://academy-
ITepBooOpasna e 12 1 0
PBOODPA3HAL M HHTEIPal content.apkpro.ru/ru/catalog/902.5/77?class=77
I'paduku TPUTOHOMETPHUYECKUX
(yHKiit. TpHrOHOMETpHUCCKHE 14 1 0 bubmuorexa IOC https://academy-
i P P content.apkpro.ru/ru/catalog/902.5/77?class=77
HEpPaBEHCTBA
HppauunonaneHsle,
bubmuoreka ITOC https://academy-
MoKa3aTeJIbHbIE U 24 1 0
content.apkpro.ru/ru/catalog/902.5/77?class=77
norapuMuUecKrue HepaBeHCTBA
bubauoreka L1OC https://academy-
KomrnekcHele uncia 10 1 0
MIDICKCHBIC HHET content.apkpro.ru/ru/catalog/902.5/77?class=77
Haryparbibie 1 b THea 10 1 0 bubauoreka L1OC https://academy-
P content.apkpro.ru/ru/catalog/902.5/77?class=77
Cucrembl paluOHaIbHBIX,
HppalMOHAJILHBIX MTOKa3aTeJIbHBIX 12 1 0 bubmmorexa [HOC hitps://academy-
bp N content.apkpro.ru/ru/catalog/902.5/77?class=77
1 JTorapu(pMUYECKUX YpaBHEHUI
3aa4u ¢ mapameTpamMmu 16 1 0 bubmmoreka [{OC https://academy-
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9 [ToBTOpenue, 06061IeHNE, 16 5 0 bubnmoreka [{OC https://academy-
cucTeMaTu3alus 3HaHUu| content.apkpro.ru/ru/catalog/902.5/77?class=77
OBIIEE KOJIMYECTBO YACOB I10 136 10 0
[TPO'PAMME
IMOYPOYHOE IINTAHUPOBAHHUE
10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
ara ungpoBbIe
Nen/m | Tema ypoka KontpoubHbie | IlpakTnyeckue A p
Bcero U3ydeHusi | oOpa3zoBaTejibHbIE
padoThI padoThI
pecypcsl
M
1 HOMECTRO, oriepatui f{ a 1 0 0 1 Henens https://m.edsoo.ru/1255f795
MHOXECTBAMHU U UX CBOUCTBA
2 Huarpammsl Diinepa-BeHnHa 1 0 0 I Henens https://m.edsoo.ru/83bfefd5
[IpumeHeHHE TEOPETHKO- 1 Henens
3 MHOKECTBEHHOTO arapara Jyist 1 0 0 https://m.edsoo.ru/balad981
pelieHus 3aaaq
Pammonanbaeie yucna. 1 senens
06
4 PIKHOBCHHRIC H ACCATHHHDIC 1 0 0 https://m.edso0.ru/c6418b52
po0u, IPOIIEHTHI, 0ECKOHEUHBIE
MePHOINYECKHE IPOooH
Apudmerrueckue ornepaum ¢ 2 "Henens
5 DAIOHAILHBIMH HHCIAMH, 1 0 0 https://m.edso0.ru/673172bf
npeoOpa3oBaHKUE YNCIOBBIX
BBIPAKCHUI
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https://academy-content.apkpro.ru/ru/catalog/902.5/77?class=77
https://m.edsoo.ru/1255f795
https://m.edsoo.ru/83bfefd5
https://m.edsoo.ru/ba1ad981
https://m.edsoo.ru/c6418b52
https://m.edsoo.ru/673172bf

[Ipumenenue npoOeli U MPOLIEHTOB
JUIS peIlieHus] MPUKIIATHBIX 3a7ay.

2 Hexensa

https://m.edsoo.ru/chd8277d

[Ipouentsl. beckoneunbie
NepUoINYecKue Apoou

2 Hemensa

https://m.edsoo.ru/b4e281fd

JlelicTBUTENbHBIC YHCTIA.
PanmonanesHble 1 HppallMOHAIIBHBIE
yucna

2 Hexensa

https://m.edsoo.ru/14c4868a

Apudmernieckre ornepanuu ¢
JeCTBUTELHBIMU YHCIIaAMHU

3 genens

https://m.edsoo.ru/abc2d62f

10

Monynb qefCTBUTEIBLHOTO YUCIIa U
€ro CBOICTBA

3 Hepgena

https://m.edso00.ru/37b24378

11

[TpuGmmxEHHBIC BEIYUCIICHNUS,
MpaBUjia OKPYIJICHUS, IPUKUIKA U
OLICHKA PE3yJIbTaTa BBIYUCICHUN

3 Hepgena

https://m.edsoo.ru/d83a96ca

12

KonTponbnas pabora: «MHOXeCTBO
palMoOHATBHBIX U ACHCTBUTEIBHBIX
YUCEN»

3 Hepgens

https://m.edsoo.ru/99b5ac47

13

OcHOBHBIE MCTOJbI pCHICHUSA LCIIbIX
ypaBHeHI/Iﬁ 1 HEPABCHCTB

4 HepenA

https://m.edsoo.ru/143d7cal

14

OCHOBHBIE METOBI PELIEHUS LIEJIBIX
1 ApOOHO-pAllMOHATIBHBIX YpaBHEHUI
U HEPABEHCTB

4 HepenA

https://m.edsoo.ru/e3d2ad84

15

MHOro4wieHsl OT OAHOW NEPEMEHHOM.
Jlenenue MHOTO4WI€Ha HA MHOTOUWIEH
¢ octatkoM. Teopema besy

4 HepenA

https://m.edsoo.ru/lc7alba5

16

MHorouseHs! ¢ HeIbIMHA
koa¢pdunuentamu. Teopema Buera

4 HepenA

https://m.edsoo.ru/ff149ca8



https://m.edsoo.ru/cbd8277d
https://m.edsoo.ru/b4e281fd
https://m.edsoo.ru/14c4868a
https://m.edsoo.ru/abc2d62f
https://m.edsoo.ru/37b24378
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https://m.edsoo.ru/143d7ca1
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https://m.edsoo.ru/1c7a1ba5
https://m.edsoo.ru/ff149ca8

17

Pemrenue cucrteM THHENHBIX
ypaBHEHUI

5 Hepgena

https://m.edsoo.ru/55fa9bfa

18

Pemmenue cucreM TMHENHBIX
YpaBHEHUH

5 Henens

https://m.edsoo.ru/lc76cbca

19

Matpuiia cucTeMbl JINHEHHBIX
ypaBHeHui. OnpenennuTens MaTpULbl
2x2, ero reOMETpUYECKUI CMBICI U
CBOMCTBA; BHIYMCIICHUE €T0 3HAUCHUS

5 Hepens

https://m.edsoo.ru/ee5c2192

20

Ornpenenurens MaTPUILI 2X2, €T0
Ir€OMETPUYECKHM CMBICI U CBOMCTBA;
BBIUKCJICHUE €r0 3HAYCHUS

5 Hepensa

https://m.edsoo.ru/b128febl

21

[Ipumenenue onpenenuTens s
peiCHUs CUCTCMbI JIMHENHEBIX
YpaBHEHUU

6 Hepgens

https://m.edsoo.ru/f67bed83

22

Pemienre npukiagHeIx 3a1a4 C
IIOMOIIIBXO CUCTEMBI JIMHEUHEIX
YpaBHEHUU

6 Hepgensa

https://m.edsoo.ru/aa76e19a

23

Pemenune nmpukinaausix 3amau ¢
IIOMOIIBIO CUCTEMBI JINHEUHBIX
YpaBHEHUI

6 Hepgensa

https://m.edsoo.ru/e49a9dcl

24

KonTponpHas pabora:
"PanronanbHble ypaBHEHUS U
HepaBeHCTBAa. CUCTEMBI IMHEUHBIX
ypaBHeHUH"

6 Hepgensa

https://m.edsoo.ru/5b4ba92e

25

@OyHKIMA, cIOCOOBI 3aJaHHS
¢bynkuuu. Bzaumuo o6patHbie
¢bynkunu. Komnosunus ¢pyHkuuii

7 Hepgensa

https://m.eds00.ru/3572687¢



https://m.edsoo.ru/55fa9bfa
https://m.edsoo.ru/1c76cbca
https://m.edsoo.ru/ee5c2192
https://m.edsoo.ru/b128feb1
https://m.edsoo.ru/f67bed83
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https://m.edsoo.ru/3572687c

26

I'paduk Qyakuu. SnemeHTapHbBIC
npeoOpa3zoBanus TpaduKoB GHYHKIIHHA

7 Hepena

https://m.edso0.ru/18c5661b

27

OO6nacTb onpeaencHus 1 MHOXKECTBO
3HadeHuil pyHkuuu. Hynu QyHkmm.
[TpoMeXyTKH 3HAK IIOCTOSIHCTBA

7 Hepgens

https://m.edso0.ru/69a4e756

28

UYérHble U HEYETHBIC (PYHKIIHH.
[lepuonnueckue GyHKINU.
IIpomeKyTKM MOHOTOHHOCTH

byHKIIUN

7 Hepgens

https://m.edsoo.ru/71218abf

29

MaxkcuMyMbl 1 MUHUMYMBI () yHKITHH.

HauOoJibliiee 1 HaUMEHbILIEE
3HaYeHHE QYHKIIMU HA IPOMEKYTKE

8 HepenA

https://m.edsoo.ru/78811d9e

30

JIuneitHast, KBagpaTHIHAs U JpOOHO-
TUHEWHas QYHKIUH

8 HepenA

https://m.edsoo.ru/dfa228e8

31

JIuneiiHas u KBajpaTHUuHas QyHKIUH.

DneMeHTapHOEe UCCIIEJOBAaHNE U
rpaduKku QyHKINH.

8 HepenA

https://m.edsoo.ru/75c82289

32

HpobHo-nuHelHas QyHKIUY.
DneMeHTapHOEe UCCIIEJOBAaHNE U
rpaduk 3TuX QyHKIUH.

8 HepenA

https://m.edsoo.ru/44e7e845

33

CreneHsb C IEJIBIM ITOKa3aTeIEM.
bunom HeroTona

9 HepenA

https://m.edso0.ru/6364696a

34

CreneHsb C IEJIBIM ITOKa3aTeIeM.
bunom Herorona

9 HepenA

https://m.edso0.ru/1933a74a

35

CrenenHast GyHKIUS C HATypATbHBIM
U 11eJIBIM ITOoKa3areiieM. E€ cBolcTBa
u rpaduk

9 HepenA

https://m.edsoo.ru/b2a46ef9

36

KonTponbnas pabora: "Crenennas

9 HepenA

https://m.edso0.ru/24c794c5



https://m.edsoo.ru/18c5661b
https://m.edsoo.ru/69a4e756
https://m.edsoo.ru/71218abf
https://m.edsoo.ru/78811d9e
https://m.edsoo.ru/dfa228e8
https://m.edsoo.ru/75c82289
https://m.edsoo.ru/44e7e845
https://m.edsoo.ru/6364696a
https://m.edsoo.ru/1933a74a
https://m.edsoo.ru/b2a46ef9
https://m.edsoo.ru/24c794c5

¢dbynkums. E€ cBolictBa u rpaduk"

Apudmernueckuii KOpeHb 10 Henens

37 HaTypaILHON CTEIEHHU U €TO https://m.edsoo.ru/bdc5ac39
CBOMCTBA.
[IpeoOpazoBaHus YUCITOBBIX 10 HepenA

38 BBIPOKEHHH, COAEPIKAIIMX CTEIIEHN K https://m.edso0o.ru/25ff7722
KOPHHU

39 Briliecenne MHOKHTENS H3-MOJ 3HaKA 10 Heaena | pioe-//m.edsoo.ru/3673781c
KOpHS

40 Brecenue MHOXUTEs 0A 3HAK 10 Hepena | hips://m.edsoo.ru/dea3b98e
KOpHS

41 Coxpaienne Apobeit, conepxanx 11Hepena | hins://m.edsoo.ru/Lb14b4de
panuKaibl
[IpeoOpa3oBanue UppaTMOHATBHBIX 11 Hepensa

42 BeIpakeHHi. CaMOCTOsATEIbHAS https://m.edsoo.ru/26ad77de
pabora

43 [HevicTBus ¢ aPHq)MeTquCKHMH 11 Hepensa https:/m.eds00.ru/al276618
KOPHSIMHU N—OW CTETICHH

44 HppaunoHaibHble ypaBHEHUS. 11 nepenn https://m.edso00.ru/b2578f49

45 OO1aCTE, I0MYCTHMEIX 3HAYCHHH 12 Hepena | piins://m edsoo.ru/87b79e5d
HPPaIMOHATLHOTO YPaBHEHUS
O

46 CHOBHRBIC METOIS! P GHIGHI/Ifi 12 nepens https://m.edsoo.ru/4bb9262e
UPPAIMOHATILHBIX YPaBHESHUI

47 PaBHOCHITBHBIE TIEPEXO/IBI B Iv)emeHI/H/I 12 Hepena https://m.edsoo.ru/4ed62431
HPPAIMOHATILHBIX YPaBHEHUI
A

48 JITOPHTM  DEIHICHIT . 12 Hepens https://m.edsoo.ru/da65eaac
HPPAIMOHATILHBIX YPaBHEHUI

49 Pemenne nppaumoHabHbx 13 nenens https://m.edsoo.ru/2aeca91f

ypaBHEHUH



https://m.edsoo.ru/bdc5ac39
https://m.edsoo.ru/25ff7722
https://m.edsoo.ru/3673781c
https://m.edsoo.ru/dea3b98e
https://m.edsoo.ru/1b14b4d6
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https://m.edsoo.ru/4ed62431
https://m.edsoo.ru/da65eaac
https://m.edsoo.ru/2aeca91f

50

CgoiicTBa 1 rpaduK KOpHS N-0i
CTENeHU KaK (PYHKIIMH 0OpaTHOM
CTETEeHU C HATYPaJIbHBIM
MOoKa3areieM

13 Hepensa

https://m.edsoo.ru/942e9baf

51

Kontponbnas padota: "CBoiicTBa u
rpaduk KopHs N-0if cTeneHu.
HppannonanbHbie ypaBHEHUA"

13 Hepensa

https://m.edso0.ru/21f372b4

52

Crenenb ¢ palliOHATbHBIM
okKasaTelieM U €€ CBOUCTBA

13 Hepgens

https://m.edsoo.ru/92cdb3eb

53

[TokazarenbHas QyHKIMS, €€
CBOWCTBA U TpaduK

14 Hepena

https://m.edsoo.ru/b3e63dd3

54

Hcnons3oBanue rpaduka GyHKIUN
JUIsL pEIICHUs] yPaBHEHU I

14 Hepena

https://m.edsoo.ru/c688a2e5

55

[Toka3zaTenbHble ypaBHEHUS

14 Hepena

https://m.edsoo.ru/e54932a2

56

OcCHOBHBIE METOABI PELLIECHUS
ITOKA3aTENIbHBIX YPAaBHEHUI

14 Hepena

https://m.edsoo.ru/ae2f6e85

57

[IpuBenenue odenx yacTeit
YPaBHEHUs K OTHOMY OCHOBAHHUIO

15 Hepena

https://m.edsoo.ru/e59ed2el

58

BriHecenue o011ero MHOKHUTENS 3a
CKOOKY

15 Hepens

https://m.edso0.ru/66434be6

59

Merto/1 3aMeHbI TIEPEMEHHOM B
MOKA3aTENbHBIX YPABHEHMSIX

15 Hepena

https://m.edsoo.ru/2b55a65f

60

KonTponbhas pabora:
"[MokazarenpHast GyHKITHSL.
IlokazarenbHble ypaBHEHUS"

15 Hepens

https://m.edso00.ru/981bd484

61

[TokazaTenbHbIe ypaBHEHUS.
OCHOBHBIE METOBI PELICHUS
MTOKa3aTeNbHBIX YpaBHEHHI. MeTo

16 Henens

https://m.edsoo.ru/ca5b5663



https://m.edsoo.ru/942e9baf
https://m.edsoo.ru/21f372b4
https://m.edsoo.ru/92cdb3eb
https://m.edsoo.ru/b3e63dd3
https://m.edsoo.ru/c688a2e5
https://m.edsoo.ru/e54932a2
https://m.edsoo.ru/ae2f6e85
https://m.edsoo.ru/e59ed2e1
https://m.edsoo.ru/66434be6
https://m.edsoo.ru/2b55a65f
https://m.edsoo.ru/981bd484
https://m.edsoo.ru/ca5b5663

ITOYJICHHOI'O JCJICHUA.

Jlorapudm yncna. OCHOBHBIE METOBI 16 HepenA

62 pereHust JorapupMHUIECKUX https://m.eds00.ru/6996b38a
YpaBHEHUH

63 CgroiicTBa Jiorapudma 16 Hepens https://m.edso00.ru/32c74b52

64 Hecsituunbie norapudMbl 16 Hepens https://m.edsoo.ru/9ce4e695

65 Hatypanbnblie norapudmsl 17 nepens https://m.edso00.ru/b83ab9f5
[Mpeo6 i

66 PEODPASOBATIIE BLIPAICHIIL, 17 nepens https://m.edsoo.ru/dd5¢c15f2
COZIepIKAIHX JIOTapU (MBI

67 Jlorapngmiicckas dynkus, e 17 Hepena | pips://m.edsoo.ru/e89a71d1
CBOWCTBA U TpaduK

63 Hcnonb3oBanue rpaq)mcia byHKUIUM 17 Hepensa https://m.edsoo.ru/b54bf4ab
JUIsL pEeNICHUs] yPaBHEHU I

69 PYHKUHOHAILHO-TpaQuecKHii 18 Hepena | pips://m.edsoo.rulede7668f
METOJI peIICHHs] YPaBHEHHIA
T ,

70 o pHMIIECKast pYHKL, ¢& 18 Hepens https://m.edsoo.ru/c73dac79
CBOMCTBA U TpaduK

71 JlorapudmMuueckue ypaBHEHHS 18 Hepens https://m.edso0o.ru/8f13f8a4

79 PaBHOCHIIBHBIE TIEPEXO/IBI B prleHI/II/I 18 Hepensn https://m.edsoo.ru/4fd8798b
Jorapu(pMHUUECKUX YPaBHECHHUN

73 Pemenue ypasHenmii o 19 nenens https://m.edsoo.ru/dc551efd
OIpeJIeNIeHHIo Jlorapudma

4 MeTo/1 MOTEHIIUPOBAHUSI 19 Hepena | hins://m.edsoo.ru/24475087

75 MeTtox BBEICHUS HOBOM IIEPEMEHHOIA 19 Hepens https://m.edsoo.ru/754b14c8



https://m.edsoo.ru/6996b38a
https://m.edsoo.ru/32c74b52
https://m.edsoo.ru/9ce4e695
https://m.edsoo.ru/b83ab9f5
https://m.edsoo.ru/dd5c15f2
https://m.edsoo.ru/e89a71d1
https://m.edsoo.ru/b54bf4ab
https://m.edsoo.ru/e4e7668f
https://m.edsoo.ru/c73dac79
https://m.edsoo.ru/8f13f8a4
https://m.edsoo.ru/4fd8798b
https://m.edsoo.ru/dc551efd
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https://m.edsoo.ru/754b14c8

19 Hepens

76 Meron sorapupMupoBaHus https://m.eds00.ru/96138576

77 [Tepexon kK HOBOMY OCHOBAHUIO 20 Hepens https://m.edso0.ru/87c45ab8
Konrponsnas pabora: 20 Hepena

78 "Jlorapudmuyeckast QyHKITUS. https://m.edsoo.ru/85a69d2c
Jlorapudmuueckue ypaBHeHHs"

79 Pemenue 1orapu@MIecKHx 20 HeAeNA | hins://m.edsoo.ru/23de51d3
ypaBHEHHH
C

80 VIHYC, ROCHEYC HHCHOBOTO 20 Hepens https://m.eds00.ru/5353993d
aprymeHra
T

81 AQHT'€HC U KOTAHT'€HC YHCIIOBOTO 21 Hepena hitps://m.eds00.ru/467176b5
aprymeHra
A

82 PKCHHYC, apKKOCHHYC U apKTaHI€HC 21 Hepena https://m.eds00.ru/3bd79h2b
YKCJIOBOTO apryMeHTa
Tpuronomerpuueckas OKpyKHOCTb, 21 Hepena

83 OTIpeJieIeHue TPUTOHOMETPHYECKUX https://m.eds00.ru/e588666f
(GyHKIMI YMCIOBOTO apryMeHTa

84 OCHOBHBIE TPUTOHOMETPUUYECKHE 21 Hepensa https://m.eds00.ru/8732a6b8
TOKJIECTBA

85 @opMyJIbl JBOWHOTO yIJIa 22 HelenA | pips://m.eds00.ru/8985£3f8

86 DopMyIIbl TOHMKEHUS CTCTICHH 22 Hepens https://m.edsoo.ru/1876a71f

87 DOpPMYJIBI TIOIOBHHHOTO YTIIa 22 HefenA | hiins://m.edsoo.ru/ba6h3e3e

88 @opMyIibl CyMMBI apI'YyMEHTOB 22 Hepens https://m.edsoo.ru/9ed2eeed



https://m.edsoo.ru/96138576
https://m.edsoo.ru/87c45ab8
https://m.edsoo.ru/85a69d2c
https://m.edsoo.ru/23de51d3
https://m.edsoo.ru/5353993d
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https://m.edsoo.ru/e588666f
https://m.edsoo.ru/8732a6b8
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https://m.edsoo.ru/9ed2eee4

23 Hepens

89 @opmyIbl CyMMBbI (DYHKITHI https://m.edsoo.ru/6acdea85

90 ®dopmybl Tpou3BeIeHUs PYHKITUH 23 Hepena https://m.edsoo.ru/e73bfc21
[peo6

91 peobpasoBatiue . 23 Hepens https://m.edsoo.ru/a3ec7eal
TPUTOHOMETPUYECKUX BBIPAKCHUI
Kontposbhas pabora: 23 Hepensa

92 «IIpeobpasoBanue https:/m.eds00.ru/294de3d6
TPUTOHOMETPHYECKUX BBIPAKECHHUI

93 PelieHne ypaBHEHHUS COSX = a 24 Henena | hins://m.edsoo.ru/8a7943db

94 PenieHne ypaBHEHHS sinxX = a 24 HEAEMA | itns://m.edsoo.ru/8bdaS4be

95 Pemenue ypaBHeHuii tgx = a, ctgx =a 24 HepenA https://m.edsoo.ru/3b3fcef4

96 MeTo/ 3aMeHBI TIePEMEHHOIA. 24 HedenA | hips://m.eds00.ru/16233155
0%

97 PABHCHIDL CROUIIHLOR X 25 Hepens https://m.edsoo.ru/c7eedb68
KBaJ[paTHBIM YPaBHECHUSIM

98 MeTo pasiIoKeHHs Ha MHOKHTEIHN 25 HepenA | niins://m.edsoo.ru/l7efeea?
O

99 JTHOPOIHBIE TPUTOHOMETPUIECKHUE 25 Hepena https://m.edsoo.ru/c7fa9769
ypaBHEHUS

100 Pemerine TpHrOHOMeTqueCKHX 25 Hepien https://m.eds00.ru/452282d8
ypaBHCHHI
Kontponbnas pabora: 26 nenens

101 "TpUrOHOMETPUUYECKNE BBIPAKEHUS U https://m.edsoo.ru/e5c9dblb
TPUTOHOMETPHYECKUE YpaBHEHUS"
I1 , 0

102 OCTCAOBATEILHOCTH, CIOCODET 26 nepens https://m.edso00.ru/15f53b52

3aJIaHUs IMOCIE0BATEILHOCTEIA.
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thHOTOHHBK?HOCHCHOB&TCHBHOCTH

103 Metoa MaTeMaTH4eCKON HHAYKIUU 26 HedenA | nhips://m.eds00.ru/8h2841f5

104 MOHOTOHHBIE ¥ OTPAHUYEHHBIE 26 Hepena https://m.eds00.ru/7125bas4
MIOCJICI0BATEIHHOCTH
A

105 pudMeTHIecKasi 1 reOMeTpHIecKast 27 Hepensa https://m.edsoo.ru/9eLadeff
porpeccuu
be 0

106 CHROHEHHO YORIBAIOMAA 27 Hepens https://m.eds00.ru/9b6297a8
reOMETPHUECKas IPOTPECCHst
C 0 0 i

107 yMMa eCKOHevq HO YORIBAIOTEH 27 Hepens https://m.edsoo.ru/6a2f764b
reOMEeTPUUYECKOI Mporpeccuu
JIMHENHBIN 1 YKCIIOHCHITNAIbHBIN 27 Hepensa

108 poct. Hucno e. DopMyiia CIOKHBIX https://m.edsoo.ru/7c496ecl
MIPOLIEHTOB

109 dopmyria CI0KHBIX TPOIEHTOB 28 Hepens https://m.edsoo.ru/2e3b6f82
Vcnonb30BaHue Nporpeccuu s 28 Hepena

110 pELIEHNs PeAbHBIX 3a7a4 https://m.eds00.ru/8431614d
MIPUKIIQHOTO XapakKkTepa
KonrtponbHas pabora: 28 Hepena

111 "ITocnenoBaTeIbHOCTH U https://m.edsoo.ru/e4cc3c8f
nporpeccun”
HenpepbiBHbIE QYHKIIUN U UX 28 Henens

112 . https://m.edsoo.ru/c713449d
cBoiicTBa. Touka pa3pbiBa
AcuMnTOTHI rpa@UKOB QYHKIIHH. 29 Hepensa

113 CaoiicTBa (yHKIIHMI HETIPEPHIBHBIX Ha https://m.eds00.ru/72834b6d

OTPEC3KC
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114 MeToz HHTEPBAIOB AL PELICHHA 29 Hepena | hins://m.edsoo.ru/518fd9sd
HEPABEHCTB
IIpumMeHeHue cBolicTBa 29 Hepena

115 HETPEePbIBHBIX (DYHKIMIA 115 https://m.edsoo.ru/6aa2242c
peleHus 3a1a4
I1

116 CPBA M BTOPA HPOHSBOLIEIE 29 Hepens https://m.eds00.ru/983c4bf7
byHKIIUN

117 OHpe,I[CJ'IGHfIC, FeOMCTPHHCCKHH I:I 30 nexens https://m.edsoo.ru/79dcc343
(bu3nyecKuit CMBICIT MPOU3BOAHOMN
A

118 AITOpHTM H%j.XO)KI[eHI/IH 30 Heaens https://m.edsoo.ru/42262dbf
MIPOU3BOTHOM

119 ®opmyiel qudepeHIIpOBaHUS 30 Henens https://m.edsoo.ru/ca96725f

120 [IpousBoHas CTENIEHHON (PYHKIINH 30 Heaens https://m.edso0.ru/17286267
IT

121 pOHSB?HHHe DJICMCHTApHbIX 31 Hepens https://m.edso0.ru/a966531b
byHKIMA
B

199 BIYVCIICHUE HpOI/IBBOI[HULIX 31 Hepena https://m.edsoo.ru/bfb748b1
3JIEMEHTapHbBIX (PYHKLINH.

123 ITponzBosHas cyMMbl pYHKIUH 31 Hepena https://m.edsoo.ru/4c2b1416
IT

124 pomB(iﬂHaﬂ HPOHSBEACHIA 31 neaens https://m.edsoo.ru/bfc1b543
byHKIMIA

125 [Tpon3BoaHas 4aCTHOTO (PYHKIUI 32 Hepena https://m.edsoo.ru/912be4f3

126 [Tpou3BoHAs KOMITO3UIIMA (HYHKIIAN 32 HedenA | nips://m.edsoo.ru/3226affc
IloHsTHE 1 BEIYHUCICHHUE 32 Hepens

127 https://m.edso00.ru/87a6f8a5

MPOU3BOHOM N-TO MOpsIIKa
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128 Aubgepenunporaiiie cHOKHON 1 0 32 Hepens https://m.edsoo.ru/26fa41b9
byHKIHH
v -

129 PABHEHHE KACATEILHON K rpauicy 1 0 33 Heqens https://m.edso00.ru/44876d3a
GbyHKIHN.

130 YPABHEHHE KACATEILHOI K rpaduKy 1 0 33 Heqens https://m.edsoo.ru/3984aa6c
¢byHKIMN.

131 HroroBas koHTpobHas paboTa 1 1 33 Henens https://m.edsoo.ru/cd83e15d

132 HTorosas KOHTpoiIbHas paboTa 1 1 33 Hedena | s /m.edsoo.ru/aech94ba
[ToBTOpeHME, 0000IIECHNE, 34 HepenA

133 CUCTEMAaTH3alN SHAHUN: 1 0 https://m.edso0.ru/6¢985843
"YpaBHeHus"

134 [Tosropene, obobmene, . 1 0 34 Hedens | nips:/im.edsoo.ru/4b13ba64
cucreMaTu3anus 3HaHuii: "D yHKImMn

135 Iosroperme 1 0bobmerme 1 0 34 Hemena | hins:/jm.edsoo.ru/df719817
M3YYEHHOT'O MaTepuaa.
O0006111eH1E, CUCTEMATH3AIIHS

136 3HAHWi 32 KypC anreOphl M Hadan 1 0 34 wenens | https://m.edsoo.ru/48271c3c
MareMaTuyeckoro aHaumza 10
KJacca.

OBIIEE KOJIMYECTBO YACOB I10 136 12

[TPO'PAMME
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11 KIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Hara uudposbie
Nen/m | Tema ypoka Konrpoasnbie | IlpakTnyeckue
Bcero u3ydeHusi | oOpa3zoBaTejibHbIE
padoThI padoThI
pecypchl

[IprumeHeHne nporu3BOIHON K 1 Henens

1 WCCJICIOBAHMIO (DYHKITHI Ha 1 https://m.edsoo.ru/72b24fd7
MOHOTOHHOCTB ¥ 9KCTPEMYMBI
[IprumeHeHne nporu3BOIHON K 1 nepens

2 WCCJICIOBAHMIO (DYHKITHI Ha 1 https://m.edsoo.ru/alc89b24
MOHOTOHHOCTB ¥ 9KCTPEMYMBI
[TpumeHeHne mpOU3BOTHON K 1 Henens

3 UCCIIeIOBaHMIO (PYHKIMI Ha 1 https://m.edsoo.ru/c165191e
MOHOTOHHOCTB M 9KCTPEMYMBI
[TpumeHeHne MPOU3BOTHON K 1 Henens

4 UCCIIeIOBaHMIO (PYHKIIHI Ha 1 https://m.edsoo.ru/787del7d
MOHOTOHHOCTB M 9KCTPEMYMBI
[TpumeHeHne mPOU3BOTHON K 2 Henens

5 UCCIIeIOBaHMIO (PYHKIIHI Ha 1 https://m.edsoo.ru/b4fdf8fe
MOHOTOHHOCTB M 9KCTPEMYMBI
[TpumeHeHne mPOU3BOTHON K 2 Henens

6 UCCJIeIOBaHHIO (QYHKIIHH Ha 1 https://m.edsoo.ru/d4a7b6f7
MOHOTOHHOCTb M 9KCTPEMYMBI
Haxoxxaenne HanbombIiero u 2 Henens

7 HaMMEHBILIETO 3HAYEHUS 1 https://m.edsoo.ru/4c15f33d
HENPEepBhIBHON (DYHKITUU HA OTPE3KE



https://m.edsoo.ru/72b24fd7
https://m.edsoo.ru/a1c89b24
https://m.edsoo.ru/c165191e
https://m.edsoo.ru/787de17d
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https://m.edsoo.ru/d4a7b6f7
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Haxoxnenue HaubombIiero u
HAUMEHBIIIETO 3HAUCHUS
HENpephIBHON (DYHKIIUU HA OTPE3Ke

2 Hexensa

https://m.edsoo.ru/a4f28db4

Haxoxnenue HanbonpLiero u
HAVMMEHBILIETO 3HAUCHUS
HENPEePBHIBHON (YHKIIUU HA OTPE3Ke

3 genens

https://m.eds00.ru/36697f39

10

Haxoxnenue HanbonpLero u
HAUMEHBIIEr0 3HAYCHUS
HETPEPHIBHON (PYHKIIMU HA OTPE3KE

3 HegenA

https://m.edso0.ru/77268c2b

11

Haxoxnenne HanOompIIero u
HaWMEHBIILIETO 3HAYCHUSI
HENPEePBIBHON (DYHKITUU HA OTPE3KE

3 HepenA

https://m.edsoo.ru/7bal1134

12

Haxoxnenrne HanOompIIero u
HaNMEHBIILIETO 3HAYCHUSI
HENPEePBIBHON (DYHKITUU HA OTPE3KE

3 HepenA

https://m.edsoo.ru/b8438d9b

13

IIpuMeHeHne MpON3BOHON s
HaXO0X/ICHNS HAaWIY4Ilero pemeHus B
MPUKIIAIHBIX 3a7a4ax

4 Hepens

https://m.edsoo.ru/9c594e6d

14

IIprMeHeHne nporu3BOIHOMN ISt
HaXO0XJICHUS HAaUTY4YlIEro pelieHus B
MPUKJIAAHBIX 3a7a4ax

4 HepenA

https://m.edsoo.ru/b27235ee

15

IIprMmeHeHne nporu3BOIHOMN ISt
ONPENEIEHUS CKOPOCTU U YCKOPEHUS
mporiecca, 3a1aHHOT0 (POPMYIION HUITH
rpaduxom

4 HepenA

https://m.edsoo.ru/59e47d67

16

IIprMmeHeHre nporu3BOIHOMN ISt
ONPEAEIIEHUS CKOPOCTU U YCKOPEHUS
mporiecca, 3a1aHHOT0 (POPMYIION WITH

4 Hepens

https://m.eds00.ru/971f5943



https://m.edsoo.ru/a4f28db4
https://m.edsoo.ru/36697f39
https://m.edsoo.ru/77268c2b
https://m.edsoo.ru/7ba11134
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https://m.edsoo.ru/971f5943

rpagukoM

17 Kommosurms QyHKImi > Heaens https://m.eds00.ru/25a29552

18 Kommo3zurust ¢hyHKImii 5 Hemens https://m.edsoo.ru/8d86b63b

19 Kommo3zurust ¢hyHKImii S Hejlens https://m.edsoo.ru/6¢cf3dbe4
r 0 i

20 eOMeTqueCKHeVO PA3El YpaBHeHHHU 5 Hepes https://m.eds00.ru/5964bd28
Ha KOOPJMHATHOMW TNIOCKOCTH
r 0 i

21 eOMeTqueCKHeuO Pa3bl ypasHetui 6 Heeis https://m.edsoo.ru/13bca2d3
Ha KOOPJIMHATHOMW TIOCKOCTH
Konrposnbhas pabora: 6 Henens

22 "HUccnenoBanue GyHKIHNA C https://m.edsoo0.ru/45e836e7
MOMOIIBIO TPOU3BOAHON"
IT 0 i

23 CPBOODPAsHAil, OCHOBHOE CBOMCTEO 6 nenent https://m.edso00.ru/d6b88931
epBOOOPA3HBIX
[TepBooOpazHbIe 3JIEMEHTAPHBIX 6 Henems

24 ¢ynkuuit. [IpaBuna HaxOXKIEHUS https://m.edsoo.ru/a872a135
NepBOOOPA3HBIX
[TepBooOpazHbIe dJIEMEHTAPHBIX 7 Henens

25 ¢ynkuuit. [IpaBuna HaxoXKIEHUSA https://m.edsoo.ru/ecbb5cd3
epBOOOPA3HBIX
" T 7

26 HTCTPAL. | COMCTPHACCRIH CMBICT 7 nenens https://m.edso0.ru/9a928cae
UHTETrpaa
Brluncienue onpesenéHHoro 7 Henens

27 uHTerpana no ¢popmyie Hetorona- https://m.edsoo.ru/ca9bec52
JletiOauma
B -

28 SITHOIIEHIE ONPCACICHIOTD 7 Hepens https://m.edsoo.ru/972a1115

uHTerpana no gpopmyne Horotona-
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JleiiOHuIIa

[IpuMeHeH e HHTErpaia JJIst 8 Hemens

29 HaXOXXJICHUS IIOMIAcH MIOCKUX https://m.edso0.ru/8893e18d
¢uryp
[IpuMeHeH e HHTErpaia JJIst 8 Hemens

30 HaXO0XICHUS 00BEMOB https://m.edso0.ru/5a81da96
TEOMETPHYCCKUX Tell
I N

31 PHMEPBT PEICHIH . 8 Henens https://m.edsoo.ru/eba4834c
Qg depeHIraIbHbIX ypaBHEHUH
H N

32 PHMEPBI PEICHIH . 8 Henens https://m.edsoo.ru/29e9abab
muddepeHIMaTbHBIX ypaBHEHUI
MarteMaTryeckoe MOACIIUPOBAHNE 9 Henems

33 peaNbHBIX MPOIIECCOB C IMTOMOIIBIO https://m.edsoo.ru/4587db4c
muddepeHIMaTbHBIX YpaBHEHUI
Kontpoasnas padora:

34 | HIPOIbHA pabot " 9 renens https://m.edso0.ru/35d34e25

[TepBooOpasHas v UHTETrpa

T

35 pHvr OHOMETPHHECKHE QYHKIIHH, HX 9 Henens https://m.edso0.ru/8294d298
CBOICTBa U rpaduKu
T

36 pHUr OHOMETPHUECKHE (yHKIIH, HX 9 nenens https://m.edsoo.ru/be4fdcl6
CBOICcTBa U rpaduKu
T

37 pHerHOMeTqueCKHe (ymican, 1x 10 menens https://m.edso0.ru/24d99a13
CBOICTBa U TpaduKu
T

38 P nvr OHOMETPUHECKHE (YHKIIMH, HX 10 nepens https://m.edsoo.ru/dc3ad111
CBOICTBa U TpaduKH
T

39 PHIOHOMETPHUECKHE QYHKIHH, X 10 nenens https://m.edsoo.ru/18a64ffa

cBOIicTBa U rpadUKu
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40

OT60p KOpHEH TPUTOHOMETPUUECKHUX
YpaBHEHUH C TTOMOILBIO
TPUTOHOMETPHYECKON OKPYKHOCTH

10 Henemns

https://m.edsoo.ru/ecla2fc?

41

OT160p KOpHEH TPUTOHOMETPUUECKHUX
YPaBHEHHIA C TIOMOIIHIO
TPUTOHOMETPHUYECKOU OKPYKHOCTH

11 wenensa

https://m.edsoo.ru/4e3fd474

42

OT160p KOpHEH TPUTOHOMETPUUECKHUX
YpPaBHEHUH € MOMOIIBIO
TPUTOHOMETPHYECKON OKPY>KHOCTH

11 wenensa

https://m.edsoo0.ru/c2e7c593

43

OT160p KOpHEH TPUTOHOMETPUUECKHUX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUYECKOMN OKPYKHOCTH

11 senens

https://m.edsoo.ru/c2fd7f3f

44

Pemienne TpuroHOMeTpUYECKUX
HEPaBEHCTB

11 senens

https://m.edsoo.ru/la2229a7

45

Peuienne TpuroHOMETPUYECKUX
HEpPABEHCTB

12 nHenens

https://m.edsoo.ru/9eb6285f

46

Pemienue TPUTOHOMCTPHUYICCKUX
HCPaBCHCTB

12 Henens

https://m.edsoo.ru/c4ea39e4

47

Pemienne TpuroHOMeTpUYECKUX
HEPaBEHCTB

12 Henens

https://m.edsoo.ru/552f882c

48

KonTponbnas pabota: "I'paduku
TPUTOHOMETPUUECKUX (YHKITHI.
Tpuronomerpruueckue HepaBeHCTBA"

12 Henens

https://m.edsoo.ru/d269fbf8

49

OcHOBHBIE MCTOJBI pCHICHUA
MMOKAa3aTCJIbHBIX HCPABCHCTB

13 Henensa

https://m.edsoo0.ru/81c3dd2c

50

OcHOBHBIC MCTObI pCHICHUA
IMMOKa3aTCJIbHBIX HECPABCHCTB

13 Henens

https://m.edsoo.ru/17dc6ffl
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51 OCHOBHBIC MCTO/IB! PCLLICHHA 13 nenens https://m.edsoo.ru/793cad36
MOKa3aTeIbHBIX HEPABCHCTB

52 OCHOBHBIC METO/IBI PeIeHHA 13 nepens https://m.edso0.ru/235985a4
ITIOKA3aTCIIbHBIX HepaBeHCTB

53 OCHOBHAIE MCTOJIbI PELLICHHA 14 nenens https://m.edsoo.ru/5a81cdb2
norapu(pMHUECKUX HEPABEHCTB
O

54 CHOBHBIC METOIDI peHieHuA 14 nepens https://m.edso0.ru/91498ea5
norapu(pMHUECKUX HEPABEHCTB

55 OCHOBHEIC METOJIbI pelICHNA 14 menens https://m.edsoo.ru/5b7d4dc6
Jorapu(p)MHUECKIX HEPABCHCTB
0]

56 CHOBHDIE METOILI pEICHHA 14 menens https://m.edsoo.ru/d223d229
Jorapu(p)MHUECKUX HEPABCHCTB
O

57 CHOBHDIC METOIB! PEHICHHA 15 nenens https://m.edso0.ru/15dc7746
I/IppaIII/IOHaJH)HI)IX HepaBeHCTB

58 OCHOBHbIC METOMLI pEMICHUS IS5 menens https://m.edso00.ru/271334a9
prauHOHaanmx HepaBeHCTB
@)

59 CHOBHBIC METORB PeHICHIA 15 nenens https://m.edsoo.ru/5dd722d8
UppaIlMOHANIFHBIX HEPABEHCTB

60 OCHOBHEIE METOJIbI pelICHHA 15 menens https://m.edsoo.ru/b1fe93ee
UppaIlMOHATIFHBIX HEPABEHCTB
I'pa €CKIE METO enie

61 pagueckue MeToaE! pem }VHM 16 nenens https://m.edsoo.ru/fed1b92b
HppalMOHAJIBHBIX YPaBHEHUH
r

62 paguueckue Meroa! pemeimﬂ 16 nenens https://m.edsoo.ru/cd24f4c7
HPpalMOHAIBHBIX YPABHEHUH
r

63 Pa(uUuCCKHE MCTOILI pemlernus 16 nepens https://m.edsoo.ru/22d6f222

MTOKa3aTeJIbHBIX YPaBHEHUU
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64

['padmyeckue METOABI peLIeHHs
MOKa3aTeIbHBIX HEPABEHCTB

16 uenens

https://m.edsoo.ru/2bef6717

65

['padmyeckue METOIBI pEIICHIS
JOrapupMHUECKUX yPaBHEHUI

17 uenens

https://m.edsoo.ru/aafb357¢

66

['padmyeckue METOIBI pEIICHIS
norapu(pMHUECKUX HEPABEHCTB

17 uenens

https://m.edsoo.ru/9ac2bfb2

67

['padrueckue METOIbI peIICHUS
norapu(pMHUECKUX HEPABEHCTB

17 senens

https://m.edsoo.ru/4d21fb76

68

I'paduueckue MeTobl pelIeHus
HOKa3aTeIbHbIX U JIOTapu(pMUUECKUX
yYpaBHEHUU

17 uenens

https://m.edsoo.ru/6aaef75a

69

I'paduueckue MeTo bl peLIeHus
[OKa3aTeIbHbIX U JIOrapu(pMUUECKUX
yYpaBHEHUU

18 Henens

https://m.edsoo.ru/acd32149

70

['padpuaeckue MeTobI pemeHust
MOKAa3aTeNbHBIX U JTOTapu(HMUYECKUX
HEPABEHCTB

18 Henensa

https://m.edsoo.ru/fffb2d68

71

['padmyeckue MeTOAbI peLIeHHs
MOKa3aTeNbHbBIX U JIOrapu(PMUUECKUX
HEPaBEHCTB

18 Henensa

https://m.edsoo.ru/a2b88522

72

KonTponbhas pabota:
"UppanmoHanbHble, TOKa3aTelbHbIE U
JorapupMHUEcKue HepaBeHCcTBa"

18 Henensa

https://m.edsoo.ru/d81de93b

73

KowmmekcHble unca.
Anrebpanueckas u
TPUTOHOMETPUYECKast (DOPMBI 3aITUCH
KOMILIEKCHOTO YHClIa

19 Henens

https://m.edsoo.ru/d8bd6631



https://m.edsoo.ru/2bef6717
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KomriuiekcHsle uuca. 19 nenens
Anreo

74 firebparrieckas 1 https://m.edso0.ru/187c44ac
TPUTrOHOMETpHUECKast (POPMBI 3aITUCH
KOMILJIEKCHOT'O YHCIa
A

75 puMeTHICCKHE Onepani ¢ 19 nenens https://m.eds00.ru/73341746
KOMILIEKCHBIMH YHCIaMHU
A

76 pudmeTIIECKHC OnepaIi ¢ 19 nenens https://m.eds00.ru/57629985
KOMIIJICKCHBIMHU YU CJIaMU
"

77 300paxenue KOvMHHeKCHHX aueert 20 nenens https://m.edsoo.ru/8c93chd7
Ha KOOpI[I/IHaTHOI/I IIJIOCKOCTHU
N300

78 SODPDICHHC KOUMHHeKCHHX et 20 nenens https://m.edso0.ru/3a41cc66
Ha KOOpI[I/IHaTHOI/I IIJIOCKOCTHU
() M .K N-oi

79 OpMyia Viyaspa. ROpHu TI-on 20 nenens https://m.edsoo.ru/abbe4ee8
CTEIEHU U3 KOMIUIEKCHOTO YKCIIa
Do a Myagpa. Ko N-oi

80 pMy’a Viyaep pHA TI-ou 20 nenens https://m.edsoo.ru/22b1ca52
CTEIIEHU U3 KOMILIEKCHOI'O YhCia
[IprMeHeHNE KOMILIEKCHBIX YHCET 21 Henens

81 JUISL perieHus GU3nIecKux u https://m.edsoo.ru/287818af
TEOMETPHUYSCKUX 3aa4
K oora:

82 " OHTPOIILHA paboTa " 21 nepens https://m.edso0.ru/63be536f

KommekcHbIe uncia

83 HartypanbHble U 1enble uncna 21 HENENA | https://m.eds0o.ru/46736c23

84 HatypanbHble 1 Lenble yucaa 21 menens https://m.edsoo.ru/a7bcc942
IT

85 PHMCHCHHE HPHIHAKOB ACTUMOCTH 22 menens https://m.edsoo.ru/b162b7ca

OCIIBIX YUCEIT
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https://m.edsoo.ru/46736c23
https://m.edsoo.ru/a7bcc942
https://m.edsoo.ru/b162b7ca

86

HpI/IMeHCHI/Ie IIPU3HAKOB JCIIMMOCTHU
LOEJIbIX YUCECII

22 "Henensa

https://m.edsoo.ru/68bb5921

87

[IpuMeHeHue MPU3HAKOB ACIUMOCTH
uensix yuces: HOJl u HOK

22 "enens

https://m.edsoo.ru/bdb89cca

88

[IpumMeHeHue MPU3HAKOB ACIUMOCTH
uensix yucesn: HOJl u HOK

22 "enensa

https://m.edsoo.ru/a85cdd79

89

HpI/IMeHCHI/Ie IIPU3HAKOB JCIIMMOCTHU
OEJIBIX YUCECII: OCTATKU IO MOAYJIIO

23 Henensa

https://m.edsoo.ru/f636c614

90

HpI/IMeHCHI/IC IIPHU3HAKOB ACIIMMOCTH
HEJIbIX YUCEII: OCTATKU IO MOAYIIHO

23 Henensa

https://m.edsoo.ru/edc239c4

91

IIpuMeHeHne NpU3HAKOB ACIUMOCTH
LeJIBbIX YHCell: anroput™ EBkinna s
pelIeHus 3a1a4 B LENIbIX YACIaX

23 Henens

https://m.edso0.ru/77a47562

92

Kountposnbnas pabora: "Teopus
HebIx yucen"

23 Henens

https://m.edsoo.ru/fdb581a2

93

Cucrema 1 COBOKYITHOCTh
ypaBHEHUH. PaBHOCUIIbHBIE CUCTEMBI
Y CUCTEMBI-CIIECICTBUSA

24 uenens

https://m.edsoo.ru/e1745b95

94

CucremMa 1 COBOKYITHOCTh
ypaBHEHUH. PaBHOCUIIbHBIE CUCTEMBI
Y CUCTEMBI-CIICICTBUSA

24 uenens

https://m.edsoo.ru/655dd6fb

95

OCHOBHBIE METOJIBI PELLIEHUS CUCTEM
Y COBOKYITHOCTEW pallOHaIbHBIX
ypaBHEHUU

24 uenensa

https://m.edsoo.ru/el7f79ce

96

OCHOBHBIE METO/IbI PELIEHUS CUCTEM
Y COBOKYITHOCTEN UPPALMOHAJIBHBIX
ypaBHEHUU

24 uenensa

https://m.edsoo.ru/34c15bcl



https://m.edsoo.ru/68bb5921
https://m.edsoo.ru/bdb89cca
https://m.edsoo.ru/a85cdd79
https://m.edsoo.ru/f636c614
https://m.edsoo.ru/edc239c4
https://m.edsoo.ru/77a47562
https://m.edsoo.ru/fdb581a2
https://m.edsoo.ru/e1745b95
https://m.edsoo.ru/655dd6fb
https://m.edsoo.ru/e17f79ce
https://m.edsoo.ru/34c15bc1

97

OCHOBHBIE METOJIbI PEILIEHUSI CUCTEM
U COBOKYITHOCTEH MOKa3aTeIbHbBIX
ypaBHEHUH

25 genensa

https://m.edsoo.ru/bbd36d23

98

OCHOBHBIE METO/IbI PELICHUS CUCTEM
U COBOKYITHOCTEH MOKa3aTeIbHbBIX
ypaBHEHUH

25 uenensa

https://m.edso0.ru/636¢7cd8

99

OCHOBHBIE METO/IbI PEIICHUS CUCTEM
¥ COBOKYITHOCTEH JIorapu(pMUIECKUX
yYpaBHEHUU

25 uenensa

https://m.edsoo.ru/a2dac63a

100

OCHOBHBIEC METO/IbI PEIICHUS CUCTEM
¥ COBOKYITHOCTEH JIOrapu(hMUIECKUX
ypaBHEHUI

25 uenensa

https://m.edsoo.ru/c96be5d2

101

IIpuMeHeHne CUCTEM K PELECHUIO
MaTEeMaTUYeCKUX 3a/1a4 U 3a]1a4 U3
pa3IUYHbIX 00JaCTe HAyKu U
peaJIbHOM JKU3HU, UHTEPIIPETALIUS
MIOJIyYEHHBIX PE3yJIbTaTOB

26 Henensa

https://m.eds00.ru/6393645c

102

IIpuMeHeHne CUCTEM K PELIECHUIO
MaTeMaTUYeCKUX 3a/1a4 U 3a]1a4 U3
pa3InYHbIX 001acTe HayKu U
peanbHON KU3HHU, UHTEpIIpETals
MIOJIYYEHHBIX PE3YJILTATOB

26 "Henensa

https://m.edso00.ru/48a35649

103

IIpuMeHeHne HEpaBEHCTB K PEIICHUIO
MaTeMaTU4YeCKMX 3a/1ad U 3aJa4 u3
pa3IMYHBIX 001acTe HAyKU U
peaNbHON KU3HHU, UHTEpIIpETals
[IOJIYYEHHBIX PE3YJIBTATOB

26 "Henens

https://m.edsoo.ru/7fcf8cl1



https://m.edsoo.ru/bbd36d23
https://m.edsoo.ru/636c7cd8
https://m.edsoo.ru/a2dac63a
https://m.edsoo.ru/c96be5d2
https://m.edsoo.ru/6393645c
https://m.edsoo.ru/48a35649
https://m.edsoo.ru/7fcf8c11

KoHntposbHas padora: "Cuctemsr 26 Henmens

104 PATTOHATLERDS, MPPAIRTOEAIBHERX https://m.eds00.ru/9922183a
MOKa3aTeNbHBIX U JTOrapuOMUUECKUX
ypaBHEHUI"
P

105 AHHOHATLHRIC YPABHEHHUA € 27 menens https://m.edsoo.ru/c1213849
napaMeTpamu
P

106 allMOHAIbHbIE HEPABEHCTBA C 27 uenensa hitps://m.eds0o.ru/2cfac246
napaMeTpamu
P

107 AUHOHATLHPIC CHCTEMBT © 27 nenens https://m.edsoo.ru/57d45bab
napaMeTpamu
"

108 PPETHOHATILHBIC yPanHeHH, 27 nepens https://m.edsoo.ru/b5balf6a
HEPABEHCTBA C TapaMeTPaMH
"

109 PPATTOHATLHEIC CHOTEMEL © 28 Hefens https://m.eds00.ru/3f2c9546
napaMeTpamu
ITokazare e ,

110 KASFTEILHDIC yPanHemi 28 Hepens https://m.edsoo.ru/8b48e9c2
HEPABEHCTBA C TapaMeTpaMu
IT

111 ORASATEIILHPIC CHCTEMBI € 28 nenens https://m.edsoo.ru/e627c75e
napaMeTpamMu
Jlorapu)MuuecKre ypaBHEHUS, 28 "Hepens

112 https://m.edsoo.ru/b88a8alf
HEPABEHCTBA C TTapaMeTPaMH
J

113 orapupMHYECKHE CHCTEMBI C 29 nwenens https://m.eds00.ru/c59fc125
napaMeTpamu
T

114 PUTOHOMETPUYECKHE YPABHEHHUS C 29 Hepens hitps://m.eds00.ru/e1788242
napaMeTpamu
T

116 PUTOHOMETPUYECKUE HEPABEHCTBA C 29 Henens httos://m.eds0o.ru/c82157b1

napaMeTpamu



https://m.edsoo.ru/9922183a
https://m.edsoo.ru/c1213849
https://m.edsoo.ru/2cfac246
https://m.edsoo.ru/57d45bab
https://m.edsoo.ru/b5ba1f6a
https://m.edsoo.ru/3f2c9546
https://m.edsoo.ru/8b48e9c2
https://m.edsoo.ru/e627c75e
https://m.edsoo.ru/b88a8a1f
https://m.edsoo.ru/c59fc125
https://m.edsoo.ru/e1788242
https://m.edsoo.ru/c82157b1

116

TpuronomeTpuyecKrue CUCTEMBI C
napaMeTpamu

29 genensa

https://m.edso0.ru/85ea8653

117

[TocTpoeHnue u uccienoBaHue
MaTeMaTUYECKUX MOJIEJIEH pealbHbIX
CUTYallMi C TOMOIIBIO YPAaBHEHUH C
napameTpamMu

30 uenens

https://m.edso0.ru/1346597e

118

[TocTpoeHnue u uccienoBaHue
MaTEMAaTUYCCKUX MOIIGHGP'I PCAJILHBIX
CUTYaIlUi C OMOIIBIO CUCTEM
YpaBHEHHUI ¢ TapaMeTpaMu

30 uenens

https://m.edsoo.ru/8ddcc5f8

119

[TocTpoenue u uccienoBaHue
MaTEMATUYCCKUX MOIIGJIGI;'I PCaIbHBIX
CUTYaIlUi C OMOIIBIO CUCTEM
YpaBHEHHUI ¢ TapaMeTpaMu

30 Henensa

https://m.edsoo.ru/dc15elbc

120

KonTponbhas pabota: "3anauu ¢
napamerpamu”

30 Henensa

https://m.edsoo0.ru/8bb56815

121

[ToBTOpenue, 0600IIEHNE,
cUCTeMaTH3aIHs 3HAHW:
"VpaBuenus"

31 uenens

https://m.edsoo.ru/5e14c2d2

122

[ToBTOpenue, 0600IIEHNE,
CUCTEeMaTH3aIHs 3HAHW:
"VpaBuenus"

31 uenens

https://m.edsoo.ru/88fa2b1f

123

[ToBTOpenwue, 06001IEHNE,
CUCTEeMaTH3aIHs 3HAHWI:
"VpaBHeHns. Cuctemsl ypaBHeHUN"

31 menens

https://m.edso0.ru/6e596f46

124

[ToBTOpenwue, 06001IIEHNE,
CHUCTEMATH3aIMsl 3HAHMIA:
"HepaBencrpa"

31 Henens

https://m.edsoo.ru/bba6a8b8



https://m.edsoo.ru/85ea8653
https://m.edsoo.ru/1346597e
https://m.edsoo.ru/8ddcc5f8
https://m.edsoo.ru/dc15e1bc
https://m.edsoo.ru/8bb56815
https://m.edsoo.ru/5e14c2d2
https://m.edsoo.ru/88fa2b1f
https://m.edsoo.ru/6e596f46
https://m.edsoo.ru/bba6a8b8

125

[ToBTOpEHmE, 0600IICHNE,
CHCTeMaTH3allys 3HAHMIA:
"Hepasencrtna"

32 "Heneis

https://m.edsoo.ru/59elcbcc

126

[ToBTOpenwue, 0600mIeHNE,
CUCTeMaTH3allus 3HaHU:
"Hepasencrtna"

32 uenens

https://m.edsoo.ru/bb2fl1dc

127

[ToBTOpenwue, 0600mIeHNE,
CHUCTEeMaTU3als 3HAHUI:
"[IpousBoaHas u e€ npumMeHeHue"

32 uenens

https://m.edsoo.ru/c9135ala

128

[ToBTOpenwue, 0600mEeHNE,
cucTeMaTH3aIus 3HaHWM:
"ITpousBoaHas u €€ npuMeHeHue"

32 "Henens

https://m.edsoo.ru/e8d66c2a

129

[ToBTOpenwme, 0600mEeHNE,
cucTeMaTH3aIus 3HaHWM:
"IIpousBoaHas u €€ npuMeHeHue"

33 Henens

https://m.edsoo.ru/acdaee92

130

[ToBTOpenue, 0600MIEHNE,
cuctemarusanus 3HaHuil: "MuTerpan
U €ro npuMeHeHue"

33 Henens

https://m.edsoo.ru/e45f3b4b

131

[ToBTOpenwue, 06001IIEHNE,
cucreMartu3alus 3Hanuit: "OyHxun"

33 Hegens

https://m.edsoo.ru/5422efad

132

[ToBTOpenue, 06001IIEHNE,
cucreMartusanus 3HaHui: "Oykuun"

33 Hegens

https://m.edsoo.ru/6ac38b58

133

[ToBTOpenue, 06001IEHNE,
cucreMaru3anus 3HaHnui: "Oyxuun"

34 uenens

https://m.edsoo.ru/3e82ffa2

134

Hrorosas KOHTpPOJIbHAaA pa60Ta

34 uenens

https://m.edsoo.ru/bf427961

135

Hrorosas KOHTPOJIbHAA pa60Ta

34 uenens

https://m.edsoo.ru/c8abacc?



https://m.edsoo.ru/59e1c5cc
https://m.edsoo.ru/bb2f11dc
https://m.edsoo.ru/c9135a1a
https://m.edsoo.ru/e8d66c2a
https://m.edsoo.ru/acdaee92
https://m.edsoo.ru/e45f3b4b
https://m.edsoo.ru/5422efad
https://m.edsoo.ru/6ac38b58
https://m.edsoo.ru/3e82ffa2
https://m.edsoo.ru/bf427961
https://m.edsoo.ru/c8abacc7

136

[ToBTOpEHmE, 0600IICHNE,
cHUCTEeMaTH3alus 3SHAaHUI

34 uenens

https://m.edso0.ru/a284cda9

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME

136

10



https://m.edsoo.ru/a284cda9




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC
Kon x
IIpoBepsiemble npeAMeTHbIE pPe3yJabTaThl 0CBOCHHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOIrPaMMBbI CpeIHero o01ero 00pasoBaHus
pe3yjabTara
1 Yucna v BBIYUCICHUS
11 OnepupoBaTh MOHATHSAMH: pAIMOHATIBHOE U JIEHCTBUTEIBHOE YHUCIIO,
' OOBIKHOBEHHAS U JECATHYHAs APOOb, TPOLEHTHI
12 BemonuaaATe  apudmernyeckue  Onepanud € pPalMOHAIBHBIMH U
' JNEHCTBUTENbHBIMH YHCIIaMU
13 BoinonHaTe npuOIMKEHHBIE BEIYUCICHUS, UCIIONIB3YS IIpaBUIla OKPYIJIEHUS,
' JIeJ1aTh IPUKUAKY U OLIEHKY pe3yjIbTaTa BHIYMCICHUN
OnepupoBaTh MOHATHSAMH: CTENEHb C IEJIBIM [OKa3aTejeM, CTaHAapTHas
14 dopMa 3amucu JIEHCTBUTENIBHOTO 4YHCIA, KOPEHb HATypalbHOM CTEIEHH,
' UCIIOJIb30BaTh MOJXOASNIYI0 (OpPMY 3allUCU JEHCTBUTENBHBIX YHCEN JUIsS
pelIeHNs PaKTUYECKUX 3a]a4 U IPECTaBICHUS JaHHBIX
OnepupoBaTh MOHATUAMH: CUHYC, KOCUHYC U TAHT€HC IPOU3BOJILHOTO YTIIa;
15 WCIIOJIb30BaTh  3alliCh  MPOU3BOJIBHOTO  yrila  4yepe3  oOpaTHbIC
TPUTOHOMETPHUYECKHE (DYHKIHH
2 VYpaBHEHUS U HEpPAaBEHCTBA
OnepupoBaTh MOHATUSAMHU: TOXKJIECTBO, YPaBHEHHE, HEPABEHCTBO, LIEINOE,
2.1 paroHanbHOE, UppalnroHaIbHOE YPaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETPUUECKOE YPaBHEHHE
29 BeimonHATE TTpeoOpa3oBaHusi TPUTOHOMETPUIECKUX BBIPAKEHHUA W pPeraTh
' TPUTOHOMETPUUYECKHE YPAaBHEHUS
BoimonHATe npeoOpa3oBaHus LENbIX, pallMOHANIBHBIX M HUPPALMOHATIBHBIX
2.3 BBIDQKEHUI ¥ pemaTh OCHOBHBIC THIBI IENBIX, PAlMOHAIBHBIX |
UppaIMOHATIFHBIX YPaBHEHUI U HEPABEHCTB
24 [TpuMeHSTh ypaBHEHHS M HEPaBEHCTBA U PEUICHHUS MaTeMaTHYECKUX
' 3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00JacTeil HayKH U pealbHOM KU3HU
MogenupoBaTh peaibHbIE CHUTYalldd Ha S3bIKe anreOpbl, COCTABIATH
2.5 BBIpQXXECHHSI, YpaBHEHUS, HEPABEHCTBA 10 YCIIOBUIO 3aJ]aud, HCCIIEOBaTh
MOCTPOEHHBIE MOJIEIIN C HCTIOIb30BAaHUEM allliapara ainreopsl
3 OyHKIUYT U TpapUKu
31 OrnepupoBaTh MOHATHAMU: (DYHKIHS, CIIOCOOBI 3aanus QYHKIIUH, 00J1acTh

ONpeNeNIeHusT W MHOMKECTBO 3HAaYeHMH (QyHKIuHM, rpaduk ¢GyHKIUH,




B3aUMHO OOpaTHbIC (PYHKITUH

OnepupoBaTh TMOHATHSAMHU: YETHOCTb M HEUETHOCTh (YHKIMH, HYJIH

3.2 (GYHKINH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonb3oBathk rpaduku GyHKIUN A1 pEIICHUST YPaBHEHHI
34 Ctpouth 1 yuTaTh rpadMKu JTUHEHHON (PYHKIIUHU, KBAAPATHIHON (YHKIIHH,
CTeneHHON (YHKIIMH C LENbIM MoKa3aTelleM
Hcnonw3oBare Tpaduku (QyHKOMNA JUISI HUCCICIOBAHUS TIPOIECCOB U
3.5 3aBHCHUMOCTEH MpH pEIIeHUU 3a4ad M3 JIPYrHX Y4YeOHBIX MPEIMETOB U
peasibHOI JKHU3HU, BbIpaxaTb (OpMyIaMH 3aBUCIMOCTH MEX]Ty BETMUYMHAMHU
4 Hauana matemaTndeckoro aHaiausa
41 OnepupoBaTh MOHATUSMHU: MOCIEAOBATEIbHOCTh, apudmMeTnyeckas U
' reoMeTpUYeCcKasi MpoOrpeccun
4 OnepupoBaTh TOHATUSAMHU: OECKOHEUHO YOBIBAaIOIIas TreoMeTpuYecKas
' nporpeccusi, cyMmma 6€CKOHEYHO yObIBAIOIIeH reOMEeTPHUUECKON MPOTrPECCHH
4.3 3aaBaTh MOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOaMU
44 Hcnonp30oBarh CBOMCTBA MOCIENOBATENBHOCTEM M MPOrpeccUil s
' pelIeHus pealibHBIX 3a]1a4 MPUKIAJHOTO XapaKTepa
5 MHo>xecTBa U TIOTHKA
5.1 OnepupoBaTh NOHIATHSAMU: MHOKECTBO, ONIEPAIIMHN HaJl MHOKECTBAMHU
Hcnonb30BaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapar JJis  ONUCAHUA
52 peaTbHBIX TPOLIECCOB U SIBJICHUH, MIPU PEUICHUH 3a7a4 U3 JIPYTUX YICOHBIX
MPEAMETOB
53 OnepupoBaTh  TMOHSATHUSAMH:  ONpENETICHUE,  Teopema,  CIEICTBHE,
JI0Ka3aTeJIbCTBO
11 KIIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTeJIbHOM MPOrPaMMBbI CpelHero 001ero od0pa3oBanus
pe3yJbTara
1 Yucna v BBIYUCICHUS
OnepupoBaTh TMOHATHSIMH: HATypaJbHOE, I€J0€ YHCIIO; HCIOJIb30BaTh
1.1 MPU3HAKK JCIUMOCTH UEJIbIX YHCEN, pa3IOKEHHE YHCla Ha MPOCTbIe
MHO>KUTENH JUTsl PEIICHUS 33129
1.2 OnepupoBaTh MOHATHEM: CTEIIEHB C PAllMOHATILHBIM MTOKA3aTeIeM
13 OnepupoBaTh MOHATHAMHU: Jorapudm ducia, AECITUYHBIE U HATypalbHbIE
' sorapruQMsl
2 VYpaBHEHMS U HEPaBEHCTBA




2.1

[IpumMeHATh CBOWCTBA CTENMEHW JUIA TPeoOpa3oBaHUS  BBIPAKCHHM,
ONepupOBaTh MOHATUSAMHU: I[OKA3aTeNIbHOE YpaBHEHHE W HEPaBEHCTBO;
peliaTh OCHOBHBIE TUIIBI [TOKA3aTEIbHBIX YPABHEHHUM U HEPABEHCTB

2.2

BremonsaTe mpeoOpa3oBaHUS BBIPAKEHHM, COJACPXKALIMX JOTapU(MBbI;
ONEepUpPOBaTh MOHATUSAMU: JIOTapU(PMUUYECKOE ypaBHEHUE U HEPaBEHCTBO;
peliaTh OCHOBHBIE TUIIBI JJOrapu(PMUUECKUX YPaBHEHUI U HEPABEHCTB

2.3

Haxonuts pemienus NpocTeHInX TPUTOHOMETPUYECKUX HEPABEHCTB

2.4

OnepupoBaTh NOHITUAMU: CUCTEMA JIMHEHHBIX YpPaBHEHUN U €€ PEILICHHUE;
UCIIOJIB30BaTh CUCTEMY JIMHEMHBIX YPAaBHEHUN I PELIECHUs IPAKTUYECKUX
3a1a4y

2.5

Haxonuts peuieHns npocTEHIIMX CUCTEM U COBOKYITHOCTEH pallMOHAIbHBIX
YpaBHEHUI U HEPABEHCTB

2.6

MOI[GJ'II/IpOBaTL pCaJIbHBIC CHUTyallUM Ha A3BbIKC aJ'Il"€6pBI, COCTaBJIATH
BBIPpAXKCHUA, YpPAaBHCHHS, HCPABCHCTBA W CHUCTEMbI 11O YCJIIOBUIO 3aJa4H,
HCCJICAO0BATDL ITIOCTPOCHHBLIC MOJCIIN C UCITIOJIb30BAHUCM allllapara anre6pbl

OyHKIMY U TpaduKu

3.1

OnepupoBaTh MOHATUSAMH: TEpHOAMYECKas (DYHKIUSA, MPOMEKYTKH
MOHOTOHHOCTH (YHKIMH, TOYKH IKCTpeMyMa (YHKIHMH, HauOoJblIee H
HauMeHbIllee 3HaueHus (QYHKIUU Ha MPOMEXKYTKE;, MCIOIb30BaTh UX JUIS
uccienoBaHus (QyHKIMH, 33JaHHOM IrpaduKoM

3.2

OnepupoBaTh MOHATHAMH: IpaUKU MMOKa3aTEIbHOM, JOrapupMUIecKon U
TPUTOHOMETPUUECKUX (QYHKIMM; H300pakaTh HMX HA KOOPAWHATHOU
IUIOCKOCTH M UCIIOJIb30BATh JJIs PELLIEHUS] YPAaBHEHUI U HEPABEHCTB

3.3

N300paxaTh Ha KOOPAWHATHON IIOCKOCTH I'padUKH JIMHEWHBIX ypaBHEHUI
Y UCITOJIB30BAaTh UX JUIS PEIICHUs CUCTEMBI JIMHENHBIX YPaBHEHUI

3.4

Hcnonb3oBare rpaduku (GyHKUMH A7 MCCIEIOBAaHUS IPOLIECCOB U
3aBHCUMOCTEH U3 IPYruX y4eOHbBIX TUCHUIUINH

Hauana maTemaTtnueckoro aHaimsa

4.1

OnepupoBaTh MOHATUSMU: HENPEPBIBHAS (PYHKIINS, TPOU3BOIHAS (YHKIUH;
UCIIOJIb30BaTh T€OMETPHUECKUN U (PU3NYECKHI CMBICT TPOU3BOJHOU JUIA
pelIeHus 3a1a4

4.2

Haxoauth  mpou3BOAHBIE  3JEMEHTAPHBIX  (QYHKIMM,  BBIYUCIATH
MIPOU3BOHBIE CYMMBI, IPOU3BEICHHU S, YACTHOTO (YHKIUI

4.3

Hcnonp30BaTh  NPOM3BOAHYIO  JJII  HUCCIENOBaHUS  (QYHKIMM  Ha
MOHOTOHHOCTh M 3KCTPEMYMBI, IPUMEHSTHh PE3yJbTaThl UCCIEJOBAHUS K
MOCTPOEHUIO TpaduKOB

4.4

Hcmonbs30BaTh MPOU3BOAHYIO U HAXOXACHHA HAWITYYIICTrO PCIICHHUA B
IMPUKJIAAHBIX, B TOM YHCJIC COOUNAJIBHO-O3KOHOMHUYCCKHX, 3agadax

4.5

OnepupoBaTh MNOHATHUSAMH: NEpPBOOOpa3Has M HWHTErpal; MOHUMATh
reOMEeTPUYECKUH U (PU3NYECKHI CMBICIT HHTETpaja




46 HaxonuTh mepBooOpa3Hble 3J€MEHTAPHBIX (QYHKINN, BBIYUCISTh HHTETPAT
' o ¢popmyne Hprorona — JleliOnuna

47 Pemarps nmpukiagHbie 3a1a4d, B TOM YHCJIE COMMATBLHO-YKOHOMHYECKOTO U
' ¢u3nUecKoro xapakrepa, CpeICTBAMH MaTeMAaTHIECKOTO aHAIN3a

MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KUIIACC
IIpoBepsieMblii 31€eMEHT COAEPKAHUSA
Kon
1 Yucna u BBIYUCICHUS
Panmonanehpie  uncina.  OOBIKHOBEHHBIE M JECATUYHBIC JPOOU, TIPOIICHTHI,
11 OECKOHEUHBIC MMEPUOAUYCCKHE IPOOH. Apr(METHIECKUE ONEepaliy ¢ pallMOHAILHBIMU
' YHCIaMH, IpeoOpa30BaHus YUCIOBBIX BhipakeHUil. [IpumMeHenune apoOei u mpoueHTOB
JUTSL pEIICHUS TPUKIIAIHBIX 33719 U3 Pa3IMYHbIX OTpaciieil 3HaHWH U peaTbHOMN KU3HH
JleiicTBuTenbHBIC YnCiIa. PanioHalibHbIC M HPPAIMOHAIBHBIC YKciia. Apru(MeTHIecCKrue
1.2 | omepauuu ¢ ACUCTBUTEIBHBIMH YHUCIaMH. [IpuOIMKEHHBIC BBIYMCICHHS, TpPaBUIIA
OKpYTJIEHUS, IPUKHJIKA U OLIEHKA PE3yNbTaTa BRIYUCICHUN
Crenenb ¢ nensiM nokaszareneMm. CrangaptHas GopMa 3anucu JeMCTBUTETLHOTO YUCIA.
1.3 | HWcnonws3zoBanue moaxopsiiei (GOpMbI 3alUCH NEHCTBUTENBHBIX YHCEN AJS PeUIeHHs
MPAKTUYECKUX 3a7au U MPEACTaBICHUS JaHHbBIX
14 ApudmeTndecknii KOpeHb HaTypalbHON cTereHu. JleHcTBus ¢ apudMeTuyecKuMu
' KOPHSIMH HaTypalbHON CTETIEHH
15 CHuHyC, KOCHHYC W TaHTCHC WYHCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHTEHC YHCIIOBOTO apryMeHTa
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 ToxaecTBa U TOKIECTBEHHBIE TIPEOOpa3OBaHUS
29 [TpeoOpazoBaHre TPUTOHOMETPHUYECKUX BhIpaKeHHUH. OCHOBHBIC TPUTOHOMETPUUICCKUE
' bopmyisl
53 VYpaBHeHHE, KOpeHb YypaBHEHHS. HepaBeHCTBO, pelIeHWe HepaBeHCTBA. MeToa
WHTEPBAJIOB
2.4 | Pemenue nensix u [poOHO-PANMOHAIBHBIX YPABHEHUN 1 HEPABEHCTB
2.5 | Pemenne uppanroHaIbHBIX YpaBHEHUN 1 HEPABEHCTB
2.6 | Pemenue TpUrOHOMETPUYECKUX YPaBHEHUI
57 [TpumeHeHne ypaBHEHUH U HEPABEHCTB K PEIICHUIO MAaTEMAaTHIECKHX 3a/1ad U 3a/1a4 U3
' Pa3IMYHBIX 00J1acTel HAYKU U PEATbHON KU3HU
3 OyHKIUYU U TpapUKu
31 OyHKIUA, cnocoObl 3amaHust ¢GyHKuu. ['paduk dyaknun. B3ammHO oOpaTHBIC

byHKIIUN




3.9 O6nactp ompeneneHuss W MHOXECTBO 3HadyeHWd ¢yHkuuu. Hymm ¢yHKIuu.
' [TpoMexyTKH 3HAKOMOCTOSAHCTBA. YETHBIE U HEUETHBIE (DYHKIIUU
33 CrenenHast GyHKIUS C HATypaJIbHBIM | LIEJBIM MOKa3areneM. EE€ cBoiicTBa u rpaduk.
' CgoiicTBa u rpaduk KOpHS N-0ii cTeneHn
3.4 TpuroHomeTpuyeckass OKPYKHOCTh, OIPEACTICHHE TPUTOHOMETPUYECKHUX (YHKIUN
' YHCIIOBOTO apryMeHTa
4 Hayana marematnueckoro aHanusa
41 [TocnenoBarenbHOCTH, CIOCOOBI 3a/aHusl MOCJEeNI0BaTelbHOCTE. MOHOTOHHBIE
' MIOCJIEI0BATEIbHOCTH
Apudmerndeckass u TreoMeTpuyYeckass mporpeccud. beckoHeuyHO —yObIBaromas
49 | TeoMeTpuYEcKas NpOIPECCH. Cymma OecKOHEYHO YOBIBAIOIEH TIe€OMETPUYECKON
' nporpeccur. @DopMynia CI0XKHBIX MPOLEHTOB. Mcmoiap30BaHWE NPOrpeccUuu st
pELIeHUs pealIbHbIX 3a7a4 MPUKIIaJHOTO XapaKTepa
5 MHoOXecTBa U JIOTHKa
MHoxecTBO, omepanuu Haj MHOXecTBamMu. [luarpammbl Oinepa — Benna.
5.1 [IpumeHneHrne TEOPETUKO-MHOKECTBEHHOTO —ammapara JUisi OINUCAaHUs  peajbHBIX
MIPOLIECCOB U SABJICHUM, IPU PEIICHUH 3aa4 U3 IPYTUX yUYeOHBIX MIPEIMETOB
5.2 Onpenenenue, Teopema, CIeACTBUE, 10Ka3aTEIbCTBO
11 KUIIACC
Kon IIpoBepsieMblii JJIEeMEHT COePKAHUSA
1 Yucna v BIYUCICHUS
11 Hatypanbhble u nienble uncna. [Ipu3Haku AeIMMOCTH HEIbIX YHCel
1.2 Crenenb ¢ pallnoHAIBHBIM MTOKa3zarenaeM. CBOWCTBA CTENEHH
13 Jlorapudm uucna. JlecaTuunbie 1 HATYpaJIbHBIC JTOTApU(DMBI
2 YpaBHEHUS 1 HEpABEHCTBA
2.1 [IpeoOpa3zoBanue BbIpaXeHH, coepKalux Jorapudmsl
2.2 [IpeoOpazoBanme BeIpaKEHUH, COIEPKAIIMX CTEIIEHN C PAIIMOHAILHBIM TTOKa3aTelieM
2.3 [Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB
24 [TokazaTenpHBIC YpaBHEHHUS U HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHUSI 1 HEPAaBEHCTBA
26 Cucrembl TUHEWHBIX YpaBHEHUN. PellieHne NpukiIagHbiX 3a/1a4 ¢ TOMOILBIO CUCTEMBI
' JIMHEHHBIX YpaBHEHUH
2.7 CucTtemMbl 1 COBOKYITHOCTH PallMOHATIBHBIX YPaBHEHUN U HEPABEHCTB
58 [IpuMeHeHne ypaBHEHH, CUCTEM U HEPABEHCTB K PELICHUIO MATEMATHYECKUX 33]1a4
' W 3aJ1a4 U3 Pa3IUIHBIX 00JaCTel HAYKU M pealbHOMN KU3HU
3 OyHKIUYU U TpapUKu




Oynaknus. [lepuogndeckne Qynkmuu. [IpoMexyTkm MOHOTOHHOCTH (DYHKIIHH.
3.1 Makcumymbl U MHHUMYMBI (yHkuu. HawmOomnbliee W HaWMEHbIIEe 3HAYCHHUE
(GYHKIIMHM Ha IPOMEKYTKE

3.2 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.3 [TokazarenbHas u norapupmudeckas GyHKINU, UX CBOHCTBA U rpaduku
3.4 Hcnonp3oBanue rpaguKkoB QyHKIMN TS pELICHUs] ypaBHEHUH 1 IMHEHHBIX CHCTEM

Hcnons3oBanue rpadukoB QyHKIUN I UCCIIEIOBAHUS TIPOIIECCOB M 3aBUCUMOCTEH,
3.5 KOTOpBhIE BO3HUKAIOT NpPU PELICHUH 3a/ad W3 APYruX Y4eOHBIX MPEIMETOB H
peaabHOM KU3HU

4 Havana maTemaTnueckoro anaumsa
4.1 HenpepsbiBable GyHKIMN. MeTOA HHTEPBAIOB /s pEILICHHUs] HEPABEHCTB
4.2 [TpousBonHas Gynkuuu. ['eomerprueckuil u Gpu3NYeCKU CMBICI IPOU3BOIHOM
43 [TpousBoaHbIe 37€MEHTAPHBIX (PyHKUMNA. DPOpMyJbl HaXO0XKJIEHUS IPOU3BOJIHOM
' CYMMBI, TIPOU3BEICHUS M YaCTHOTO (DYHKIIUN
[lpumeHeHne TPOM3BOTHOW K MCCIENOBaHUIO (YHKIMIA HAa MOHOTOHHOCTH H
4.4 sKcTpeMyMbl. Haxokaenne HanOOJBIIEr0 M HAUMEHBIIEro 3HA4YeHUS (YHKIUU Ha
OTpe3Ke
[TpuMeHeHne TPON3BOJHON I HAXOXACHUS HAWIYYIIEro PEeIeHUs B MPUKIATHBIX
4.5 3aja4yax, JUIsl ONpEAeNeHUsT CKOpPOCTH Ipollecca, 3aJaHHOro (opMysoN Wiu
rpaduxom
4.6 [TepBooOpaznas. Tabmuia nepBooOpa3HBIX
47 WuTerpan, ero reoMeTpudeckuii 1 GU3NUeCKUil CMbICI. BrluncieHne nHTerpaia mno

dopmyne Hetotona — JleiiOnuna

IHPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJBHOM
IHPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOOBAHMSA K NPEAMETHBIM pe3yJbTAaTaM OCBOCHUS
NpoBEPsIEMOro OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 0011ero
TpedoBaHus o0pa3oBaHus

Brnanenne Meromamm J0Ka3aTeNnbCTB, aNTOPUTMAaMU pEIICHUS 3a/ad;
yMeHre QGOpMyIUpPOBaTh M ONEPUPOBATh TMOHATHUSMHU: OMpPEIEICHUE,
aKCHOMa, Teopema, CIEeJCTBHUE, CBOMCTBO, NPH3HAK, JI0KAa3aTEIbCTBO,
paBHOCHUIIBbHBIC (DOPMYIHUPOBKH; MPUMEHSTh UX; YMEHUE (POPMYITHPOBATH
oOpaTHOE M MPOTUBOIOJIOKHOE YTBEPXKACHHUE, MPUBOAUTH MPUMEPHl U
KOHTPIPUMEPBI, HCIHOJb30BaTh METOJl MAaTEMaTUYECKONW WHAYKIIUY;
MPOBOAMTD JI0KA3aTeNbHbIE PACCYKICHUS NP PELICHUH 3314, OLIEHUBATh

JIOTUYECKYI0  IPABUIBHOCTb  PACCYKICHUN; YMEHHE OIEPUpPOBATH




MOHATHUAMU: MHOXKXCCTBO, IMOJIMHOXKCCTBO, OICpallM HaJ MHOKCCTBAMMU,
YMEHHE UCIOJIB30BaTh  TEOPETUKO-MHOXKECTBEHHBIN  ammapar — Juis
OnmrucCaHusd p€ajibHbIX MPOUCCCOB U SIBJICHUU U npu pClICHUU 3aJiad, B TOM
YHCIIe U3 IPYTUX YUEOHBIX MPEAMETOB; YMEHHE ONEPUPOBATH MOHITUSIMU:
rpad, cBs3HBIN rpad, 1epeBo, UK, rpad Ha MIOCKOCTH, YMEHHUE 3a]aBaTh
U OIUCHIBaTh Tpadbl pa3sIUYHBIMUA CIIOCOOAMH; HCIIOJIL30BaTh rpadbl MpH

pELIeHUH 33124

YMeHHe onepupoBaTh IOHATUSAMM: HATYPAIBHOE 4YMCIIO, LIEJIOE YHUCIIO,
CTENEHb C LIEJBIM [I0KA3aTeJIeM, KOPEHb HATYPAJIbHOW CTEIIEHU, CTEIIEHD C
palMOHAIBHBIM I10KA3aTeIeM, CTENEHb C JIEHCTBUTENBHBIM I10OKA3ATENIEM,
JorapupmM uucia, CHUHYC, KOCHHYC M TaHTEHC MPOMU3BOJBHOIO YHUCIA,
OCTAaTOK II0 MOAYNIO, PALMOHAIBHOE YHCIIO, HUPPALUOHAIBHOE YHCIIO,
MHOKECTBA HATypaJIbHbIX, LEJIbIX, PAalUOHAIBHBIX, JACUCTBUTEIBHBIX
YHCell; YMEHHE UCIIOb30BaTh MPU3HAKU AETMMOCTH, HAUMEHBIINHA 0OLIuii
JeNUTeNb W HauMeHblllee o0miee KpaTHoe, anroput™M EBkimmma npu
pELIEHUN 3a/1ay; 3HAKOMCTBO C Pa3JIMYHBIMU MO3ULIMOHHBIMH CHUCTEMaMU
CUMCJICHUS; YMEHUE BBIIIOJIHATH BBIUMCIICHUE 3HAUYEHUI U peoOpa3oBaHus
BBIP@KEHUI CO CTemeHsAMH M Jorapupmamu, npeoOpa3oBaHUS APOOHO-
palMOHAIBHBIX  BBIPAXKECHUH; yYMEHUE  ONEPUPOBATh  IOHATHUAMM:
MOCJIEI0BATENbHOCTh, apu(MeTHUecKass MpOrpeccusi, TeoMeTpUyecKas
nporpeccusi, OECKOHEYHO YOBIBAIOIIAs TIE€OMETPUYECKast IIPOrpeccus;
yMEHUE 3a/aBaTh IIOCJIEIOBAaTEIbHOCTH, B TOM YHCIE C IIOMOIIbIO
PEKYppPEHTHBIX (GOpPMYJI; YMEHHE ONEPUPOBATh MOHATUSAMU: KOMIUIEKCHOE
YHUCJIO, CONPSKEHHBIE KOMIUIEKCHBIE UHCIA, MOAYJIb U  apryMeHT
KOMIUIEKCHOTO ~ 4yucia, ¢opMa  3aliCH  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas U ajredpanueckas); YMeETb
MPOU3BOJIUTH apuPMeTHYECKue IeHCTBUS C KOMIUIEKCHBIMH YHCIaMHU;
IIPUBOAUTH IIPUMEPBI UCIIOIB30BAHUS KOMIUIEKCHBIX YHUCEN; OIEPUPOBATH
MOHATUSAMM:  MaTpuma 2x2 w  3%3, onpenenuTenb  MaTpULbL,

T COMCTpI/I‘-ICCKI/Iﬁ CMBICJT OIIPCACIIUTECIIA

YMeHHe ONepUpoBaTh IMOHATUAMU: PALMOHAIBHBIE, UPPALMOHAJIBHBIC,
NIOKa3aTeIbHbIC, CTENEHHbIC, JOrapu(MUUYecKre, TPUTOHOMETPHUECKHUE
YpaBHEHUs M HEPABEHCTBA, WX CHUCTEMBI, YMEHHME OIEPUPOBATH
HNOHATUAMM: TOXJECTBO, TOXJIECTBEHHOE IpeoOpa3oBaHME, ypaBHEHUE,

HEPaBEHCTBO, CHUCTEMAa YPAaBHECHUHM M HEPABEHCTB, PaBHOCHIBHOCTH




YpAaBHEHUN, HEPABEHCTB M CHUCTEM; YMEHHME pellaTb YpaBHEHHS,
HEPABEHCTBA M CUCTEMBl C IMOMOLIBIO pPaA3JIMYHBIX IPUEMOB; pELIATH
YpaBHEHUs, HEPABEHCTBA MW CHUCTEMbl C I1IapaMETpPOM; IPUMEHATH
YpaBHEHUs, HEPABEHCTBA, UX CHUCTEMBI Ui PELICHHUS MaTEeMaTUYECKHX

3a[a4 ¥ 3a/1a4 U3 Pa3IMYHbIX 00JIaCTei HAYKU U peabHON )KU3HU

YMeHue omepupoBarh MOHATHSAMH: (QYHKIUS, YETHOCTh (PYHKIIHH,
NEePUOANYHOCTh (YHKIIMH, OrPAaHUYEHHOCTh (YHKIUU, MOHOTOHHOCTh
GyHKIMH, dKCTpeMyM (YHKIMK, HanOOJbIIee M HAUMEHBINEEC 3HAYCHHUS
GYHKIIMM Ha MPOMEXKYTKE, HelpepbIBHAS (PYHKIIMS, aCUMOTOTHI rpaduka
dbyHKUIMM, TIepBasi U BTOpas MPOU3BOJHAS (PYHKIMU, TCOMETPUUYECKUN U
(GU3MYECKUl CMBICI TMPOW3BOJHOM, IEpBOOOpa3Has, OIpeACIEHHbBIN
WHTETPAI, YMEHHE HAXOJIUTh ACHUMNTOTHI Tpaduka (QyHKIHH, yMEHUE
BBIYUCIIATh  MPOU3BOJHBIE CYMMBbI, [POU3BEIEHUS, YaCTHOTO U
KOMMO3UIMN (DYHKIUH, HAXOJUTh ypaBHEHUE KacaTelbHOW K Trpaduky
(GYHKIIMM; YMEHHE HAXOIUTh TPOU3BOIHBIC 3JIEMCHTAPHBIX (YHKIIHIA,
YMEHHE HCIIOJIb30BaTh MPOU3BOJIHYIO [JIsi HCCIENOBaHUS (DYHKIIMIA,
HaxXOJUTh HAuWOOJIbIINE W HAUMEHBIIHNE 3HA4YCHHUS (YHKIUH; CTPOUTH
rpaduku MHOTOUYJIEHOB C HWCIOJIB30BaHHWEM ammnapara MaTeMaTHUYeCKOTO
aHalln3a; MPUMEHATHh MPOU3ZBOAHYIO JUISI HAXOXKJCHHS HAWJIy4dIlIero
pelIeHUsl B MPUKIAIHBIX, B TOM YHCIE COLMAIbHO-?’KOHOMUYECKUX U
bu3nYecKuX 3a/iayax; HaXOJUTh IUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO
WHTErpajia; MPUBOJUTH MPUMEPHl MATEMATHYECKOTO MOJEIUPOBAHUS C

noMouIbIo AU PepeHInanbHbIX YpaBHEHUN

YMeHnue onepupoBarh NOHIATUSIMU: Tpaduk QyHKIUHU, oOpaTHas QyHKUHUSA,
KOMIO3UIUS (DyHKIMHA, NTuHeHHas ¢QyHKUUs, KBaJpaTU4Has (QYHKLUS,
panyoHanbHast (QYHKIUS, CTeneHHass (QYHKIUS, TPUTOHOMETPUYECKUE
¢GyHKIMU, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIUH, MOKa3zaTelbHas U
ngorapudmuueckas QYHKIMM, YMEHUE CTPOUTh TpaduKu H3yYEHHBIX
(GyHKUMH,  BBINOJHATHE  NpeoOpa3oBaHus  rpadukoB  (QYHKUUH,
UCIOJIb30BaTh TpauKH JUIsl U3y4EHUS! MPOIECCOB U 3aBHUCHUMOCTEH, MpHU
pelIeHNH 33734 U3 JAPYIMX Y4eOHBIX NMPEJAMETOB M 3ajad M3 peajbHOM
KM3HM; BBIpaXKaTb (OPMYJIaMH 3aBHCUMOCTH MEXIY BEJIUYHMHAMU,
UCIIOJIb30BaTh CBOMCTBA M TpaduKu (PYHKIUH Ui pelieHus ypaBHEHUH,
HEpaBEHCTB M 3aJad C [apaMeTpamH; H300pa)xkaTb Ha KOOPIMHATHOM

IIJIOCKOCTH MHOKECTBA PELICHUN YPAaBHEHUM, HEPABEHCTB U UX CUCTEM




YMeHue pematb TEKCTOBBIE 3aJaud DPAa3HbBIX TUIIOB (B TOM YHUCIE Ha
MPOLEHTHI, AOJIM U YacTd, Ha JBUWXKEHHE, paboTy, CTOUMOCTb TOBapoOB U
yCIIyT, HaJIOTH, 33/1a4l M3 00JacTH YNpaBJIEHUS JUYHBIMH U CEMEWHBIMU
dbuHaHCaMM); COCTABJISITh BBIPAKCHUS, YPABHEHHs, HEPABEHCTBA U HUX
CUCTEMBl IO YCJIOBMIO 3aJjaud, HUCCIIEJOBaTh IOJIYYEHHOE DELIECHUE U
OLICHMBATh MPABIONOAOOHOCTh pPE3yJAbTaTOB, YMEHHE MOJIEIHUPOBAThH
peasibHblEe CUTYallud Ha SI3bIKE MAaTEMaTHKH; COCTABJIATH BBIPAXKEHUS,
YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 33J1a4M, UCCIIEI0BATh
MOCTPOCHHBIE ~ MOJENM C  HCIHOJb30BAaHUEM  ammapata  anreopsl,

MHTEPIPETUPOBATH ITOJIYYEHHBIN pe3ynbTaT

YMeHHne onepupoBaTh MOHATHSAMH: CpelHee apu(MeTHuuecKkoe, MeAuaHa,
HanOoJiblliee U HAMMEHBIIIEe 3HAYEHUs, pa3Max, JUCIIEPCHUsi, CTAaHIAPTHOE
OTKJIOHEHHE YHUCIIOBOTO Ha0Opa; yMEHUE H3BJIEKaTh, UHTEPIPETUPOBATH
uH(pOpMalIKIO, MPEACTABICHHYIO B Ta0IMIaX, HA AUarpaMmax, rpadukax,
OTPaXKAIOIIYIO0 CBOMCTBA peajbHBIX MPOILIECCOB U SBJICHHI; MPECTABIATD
uH(pOpMAlLIMI0O C TOMOUIbI0 TabMUIl W JAMarpaMM; HCCIIEI0BaTh
CTATUCTUYECKUE JaHHBIE, B TOM YHCIE C TMPUMEHEHHEM TrpaduyecKux
METOJIOB U AJIEKTPOHHBIX CPENCTB; Ipa)UuecKu UCCIEA0BaTh COBMECTHbIE

HaOJIIOIEHUS C TOMOIIBIO JHAarpaMM pacCEUBaHUs U TMHEHHON perpeccun

YMeHHne OmnepupoBaTh MOHATHAMH: CIyYalHBIA OIBIT W CIy4alHOE
COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHUS; YMEHHUE BBIYMCIATH
BEPOATHOCTb C HCIOJB30BaHUEM TIpapUUYEeCKMX METOJO0B; NPUMEHSThH
(GOpMyNbl CIOXXKEHUS M YMHOMKEHHUS BEpOSTHOCTEH, (HOpMyy IOJIHOM
BepoATHOCTH, GopMyny bepHymin, komOuHAaTOpHBIE (HAKTHI U (HOPMYIIBI;
OLICHUBATh BEPOSITHOCTH pEalbHBIX COOBITHI; YMEHHE ONepupoBaTh
NOHATUSIMM:  CIy4ailHas BeJIMYMHA, paCHpE]esIeHue BEpOSTHOCTEH,
MaTEMaTHUYECKOE OXHJaHUE, IUCIEPCHS W CTAaHJApPTHOE OTKJIOHEHUE
ClIy4ailHOH  BeNMYMHBL, (YHKUMKM pacrnpeiesieHus W  IUIOTHOCTH
PaBHOMEPHOT0, NIOKA3aTEIbHOIO M HOPMAJIbHOTO paclpeAeieHUil; yMEHUE
HCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACHpEENICHUN Ui pellieHus 3a/ay;
3HAKOMCTBO C MOHATUSMH: 3aKOH OOJBIIMX YHCEN, METOJbI BHIOOPOYHBIX
UCCIICIOBAHNM; YMEHHE NPUBOJUTH IPUMEPHI NPOSBIEHUSA 3aKOHA
OONBIINX YHCEN B TNPHUPOAHBIX U OOLIECTBEHHBIX SIBJICHUSAX; yMEHHE
OIEpUPOBATh MOHATUSAMU: COYETAHUE, NEPECTAHOBKA, YUCIIO COYETAHWUH,

YHUCIO  NEepecTaHoBOK; OumHOM  HblOoTOHA; yMEHHME  MPUMEHSTH




KOMOWHATOPHBIE (PaKTHl U PACCYKACHUS Ul peIleHUs 3a7ay; OLICHUBAThH
BEPOSITHOCTH PEAIbHBIX COOBITHI; COCTAaBIIATh BEPOATHOCTHYIO MOJENb U

MHTEPIPETUPOBATH ITOIYYEHHBIN pe3ynbTaT

YMeHue omnepupoBaTh  IMOHATUSAMM: TOUYKa, MpsMasi, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, JyY, BeJIMUMHA YIJia, IUIOCKUM yroj, ABYyTrpaHHbIN
yroJ, TPEXTPAHHBIA YTOJI, CKPEIIUBAIOIINECS MPsIMbIE, MapauIeIbHOCTh U
NEPIEeHIUKYIAPHOCTh NPSIMBIX U IUIOCKOCTEH, Yrojl MEXIy HIpsMbIMHU,
Yroia MEXAy MpsAMONM U IUIOCKOCTBIO, YroJl MEXIY IUIOCKOCTSAMH,
paccTossHue OT TOYKH JO IUIOCKOCTH, PACCTOSIHUE MEXAY MPSMBIMU,
paccTosiHuE MEXIY IUIOCKOCTSIMU; YMEHHE HCIIOJIb30BaTh MPHU PEIICHUH
3a1a4 u3y4yeHHbIe (DAKTBl U TEOPEMBI MJIAHUMETPUU; YMEHHE OIECHUBATh
pasMepsl OOBEKTOB OKPYKAIOIIETO MHUPA; CTPOUTh MaTEMaTHYECKUC
MOJIeJIM C TIOMOIIbI0 TEOMETPUYECKHX MOHATUA U BEIWYMH, PElIaTh

CBsA3aHHBIC C HUMM IIPAKTHYCCKHEC 3a/la1u
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YMeHue onepupoBarh MOHATUSAMU: IJIOWEAAb (QUIYpbl, 00BEM (UTYpBI,
MHOTOTPaHHMK, IMPAaBUJIbHBIA MHOTOTPAaHHHMK, CEYEHHE MHOTOTPaHHHKA,
KyO, mNapajuienenunesa, Mpu3Ma, NOUpaMuia, (urypa M MOBEPXHOCTh
BpallleHus, LWIMHApP, KOHYyc, wap, cdepa, miomans chepbl, MIOmaib
MOBEPXHOCTU MHUPaMHIbl, NPU3MBbI, KOHYyCa, LMUIMHApA, O0BEM KyOa,
NPSIMOYTOJIBHOTO  Napajulefienuneaa, MNUpaMHUabl, MNPU3MbI, IWIMHIPA,
KOHyca, I1apa, pa3BEPTKAa IOBEPXHOCTH, CEYEHMs KOHycCa M LMIMHAPA,
napajjielIbHble OCH WM OCHOBAHUIO, CEUYEHHE MIapa, IUIOCKOCTb,
Kacaromasicsi cdepsl, IWIMHApPA, KOHYCa; YMEHHE CTPOUTbh CEUYEeHHE
MHOTOTpaHHHKa, U300pa’kaTh MHOTOTPAHHUKH, (UTYpPHl U TMOBEPXHOCTH
BpAILlEHUs, UX CEYEHHUs, B TOM YHCJIE C IIOMOIIBIO JIEKTPOHHBIX CPE/CTB;
YMEHHE NPHUMEHSATH CBOMCTBA T'€OMETPUYECKUX (UTYp, CAMOCTOSITENLHO
(bopMynHupoBaTh onpeAeaeHU U3ydaeMbIX (Uryp, BbIIIBUTATh TUIIOTE3HI O
CBOICTBaX M MpHU3HAKAX TE€OMETPUYECKHX (Uryp, 0OOCHOBBIBATH WIIU
OlpoBepraTh HUX; YMEHHE MPOBOJAUTH Kiaccuukanuioo ¢GuUryp 1o
pa3MYHbIM TpPU3HAKaM, BBINOIHITH HEOOXOAMMBIE JOIMOJIHUTEIbHbIE

MOCTPOEHUS

11

YmMmenune OIICPpHUPOBATH IIOHATUAMMU: ABHUKCHUC B MMpOCTPAHCTBC,
napajuiebHbIA TIEPEHOC, CUMMETPHsI Ha IJIOCKOCTH M B TPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA0OUs, TOM00HBIE QUTYPBI; YMEHHUE

pacro3HaBaTh paBHbIE U MOAOOHBIE (UTYPHI, B TOM YHCJIE B MPHUPOJE,




UCKYCCTBE, apXUTEKTYpE; UCIOIb30BaTh FT€OMETPUIECKUE OTHOLICHUS TIPH
pellIeHUr 3aJla4; HaXOJWUTh TI'€OMETPUYECKHE BEJIMYMHBI (IJIMHA, YOI,
I0Iaab, 00BEM) NpU PEHICHUH 33/1a4 U3 IPYTUX YU4eOHBIX MPEIMETOB U
U3 pealbHOM JKU3HU; YMEHHE BBIUUCIATH T'€OMETPUYECKUE BEITUYMHBI
(ImvHA, Yroi, IUIOMAh, OOBEM, IUIOMIATL TOBEPXHOCTH), HCIOIb3YS
U3Yy4YeHHbIE (QOpPMYJbl U METOABI, B TOM 4YHCIE: IUIOAAb MOBEPXHOCTU
MUpPaMUIbl, TPU3MBI, KOHYCa, HWIMHIpPA, IJIOMAab cdepsl; 00bEM Kyoa,
OpSIMOYTOJIBHOTO — TMapajUieNienumesa, MUPaMUIbl, MPU3MBL, IHIHHIPA,

KOHYCa, 11apa; YMCHHUC HAXOAUTb OTHOLICHHUE 00BEMOB HO,Z[O6HBIX (1)I/Il“yp

12

VYmMmenne ONCpHUpPOBATh MOHATUAMMU: IPAMOYTOJIbHAA CUCTEMAa KOOPAHHAT,
BEKTOp, KOOPIWHATHI TOYKH, KOOPAMHATHI BEKTOPa, CyMMa BEKTODOB,
NPOM3BEJICHUE BEKTOpa Ha 4YHCJIO, Pa3JIOKCHHUE BEKTopa Mo 0a3ucy,
CKaJISIPHOE TPOU3BEJCHHE, BEKTOPHOE IPOU3BEICHHUE, YIOJI MEXIy
BEKTOpaMH;, YMEHHE HCIIOJIb30BaTh BEKTOPHBIA M KOOPJHUHATHBIA METO]I

AJId pCHICHUA TrCOMCTPHUYCCKUX 3a4a4 1 3aJia4 JPpYTUxX y‘Ie6HI)IX nmpeamMEcTOB

13

YMeHnue BLI6I/IpaTB HO,Z[XO,Z[HIJ_II/II‘/’I MCTO AJId pCIICHUA 3aJa4i; IOHUMaHUC
SHAYUMOCTU MATEMATUKW B HU3YUYCHHUH TPUPOJHBIX H 06H1€CTBCHHI>IX
nponeccoB u HBHGHHﬁ; YMCHHUE pacClio3HaBaThb IIPOABJIICHHUEC 3aKOHOB
MAaTC€MAaTUKH B UCKYCCTBC, YMCHHUEC IMPUBOAUTL NPUMEPLI MATCMATUYCCKUX

OTKPBITHIA POCCUMCKON U MUPOBOM MaT€MaTUYECKON HAyKH

HEPEYEHD 3JIEMEHTOB COAEPKAHMUA, IIPOBEPAEMbBIX HA EI'D

IHO MATEMATUKE
Kon IIpoBepsieMblii 3J1eMEHT COJEePKAHMUS
1 Yucna 1 BEIYUCIIEHU

11 Harypanbnbie u nensie yucna. [Ipu3Haku 1e1MMOCTH LENbIX YUCEN

12 Pannonaneubie uncia. OOBIKHOBEHHBIE U JIECATUYHBIE ApOOU, TMPOLEHTHI,
OECKOHEUYHBIC TIEPUOANIECKHE JPOOH

13 ApudmeTndecknii KOpeHb HaTypalbHOH creneHu. JleiicTBusi ¢ apudmeTnuecKuMu
KOPHSIMU HAaTypaJibHOM CTENEHU

14 CreneHb ¢ 1enbIM nokaszaTteneM. CTeneHb ¢ paliMoHalbHBIM MToKa3aresieM. CBoilcTBa
CTENEHU

15 CuHyC, KOCMHYC W TaHI€HC YHCIIOBOTO apryMeHTra. ApPKCHHYC, apKKOCHUHYC,
ApPKTaHI€HC YHMCIOBOTO apryMEHTa




1.6

Jlorapudm uncna. [lecATHYHbIC U HATYpaJIbHbIE JOTapupMbI

HelictButenbHple  4Hucia. ApuMETHYECKHE OIepalud ¢ JICWCTBUTEIbHBIMU

1.7 yuciaamu. [IpuOmkEHHbIe BRIYUCICHHS, IPaBUIIa OKPYTJICHHUS, IPUKHUIKA U OLECHKA
pe3yJibTaTa BBIYMCIEHUN
1.8 [TpeoOpa3zoBaHne BbIpaKEHUM
1.9 KommuiekcHble uncna
2 VpaBHEHHs ¥ HEPABEHCTBA
2.1 [{enble 1 IpOOHO-pallMOHAIbHBIE YPAaBHEHUS
2.2 WppanuoHanbHble ypaBHEHUS
2.3 Tpuronomerpuveckrue ypaBHEHUS
2.4 [ToxazarenbHble U JOrapu(PMUUECKHE YPaBHEHUS
2.5 Llenbie u 1poOHO-paIOHAIEHBIC HEPABEHCTBA
2.6 HpparmoHaibHble HEpaBSHCTBA
2.7 [Toka3zarenbHble U JOrapupMUUECKHEe HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 CucTteMbl 1 COBOKYITHOCTH YPaBHEHUN M HEPABEHCTB
2.10 YpaBHEHUs!, HEPABEHCTBA U CHCTEMBI C TapaMeTpaMu
211 Marpuna cucteMsl TMHEHHBIX ypaBHEHUH. Onpeaenurens MaTpUIbl
3 OyHKIUYU U TpadUKu
31 OyHk1us, cnocodbl 3ananHus ¢yHkuuu. I'papux ¢ynkuun. B3anmuo oOpaTHbIE
' ¢ynkuuu. YétHele 1 Heu€THbIe pyHKuMU. [lepuoguueckue GpyHKIMMA
OO6nactp ompeneneHuss M MHOXECTBO 3HadeHMH ¢yHkuuu. Hymn ¢yHKumu.
3.9 [TpomMexxyTKH  3HAKOMOCTOSIHCTBA.  IIpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIMH.
' Makcumymbl 1 MUHUMYMBI (yHKIME. HamOonpmiee w HauMeHbIee 3HAYCHHE
(GYHKIIMHM Ha IPOMEXKYTKE
33 CrenenHass (yHKOWS C HaTypalbHBIM M IENBIM Moka3aTteneMm. EE cBoiictBa u
' rpaduk. CoiicTBa u rpaduk KOpHS N-0if cTeneHn
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U IpapuKu
3.5 [TokazaTenpHas u orapudmudeckas GyHKIINH, KX CBOWCTBA U Tpaduku
36 Touku paspeiBa. AcuMmMnToTel rpadukoB ¢yHknuid. CBolicTBa  (yHKUHH,
' HETPEPBhIBHBIX HA OTPE3Ke
3.7 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHMS ITOCIIEN0BATEIHLHOCTEHN
3.8 Apudmerndeckast 1 reoMeTpudecKas nporpeccuu. GopmMyina CI0XHBIX POIIEHTOB




Hauana MaTeMaTnueckoro aHajimsa

4.1 [TpousBonnas Gpynkiun. [Ipon3BoaHbIe 3IeMEHTAPHBIX (HYHKIUI
[IlpumeneHne TPOM3BOAHONW K HCCIICAOBAHUIO (GYHKIMA Ha MOHOTOHHOCTh H
4.2 SKCTpeMyMbl. Haxoxaenue HanOOJBIIEr0 ¥ HAaMMEHBIIETO 3HauYeHHUsT (QYHKIMUA Ha
OTpe3Ke
4.3 [TepBooOpaznas. Murerpan
5 MHosxecTBa U JIOTHKA
5.1 MHoxecTBO, ornepanuu HajJ MHOKecTBamu. Jluarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTHKA
6.2 BepositHoCTh
6.3 KombOunaropuka
7 CeomeTpust
7.1 Durypsl Ha IIIOCKOCTH
7.2 [TpsiMble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEPXHOCTH BpALICHHS
7.5 KoopauHaTsl 1 BEKTOPEI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Maremaruka: anreOpa 1 Hadajla MaTEMaTUYECKOTO aHaIu3a, TeomeTpus. Anredpa
U HadaJia MaTematndeckoro ananmsa, 10-11 kmaccel/ Ammmos 1ILA., Konsrun
HO.M., TkaueBa M.B. u apyrue, «M3narensctBo «IIpocBemenuey, 2023.

METOANYECKHUE MATEPUAJIbBI 1JISA YUUTEJIA

Metoauueckue pekomeHaanuu k yueOuuky 1. A. Anumoa, 0. M. Konsiruna,
H. E. ®€noporoii u ap. 10-11 kmaccel. ABtopsl: H. E. ®énoposa. M. B. Tkauéra.
5-e uznanue, crepeoruninoe Mocksa «lIpocBemenue» 2023

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI CETH
HMHTEPHET

bubmnoreka 11OK: https://m.edsoo.ru/

POIII: https://resh.edu.ru/

AKmnacc: https://www.yaklass.ru/p/geometria/11-klass

YuuPy: https://uchi.ru/11 klass/

Sunexc.Yueonuk: https://education.yandex.ru/
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