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MNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIll Kypc «Auredpa W Hadyajla MaTeMaTHYECKOIO aHaIN3a» SIBISIETCA
OJHUM M3 HauboJiee 3HAUMMBIX B IPOrpaMME€ CpPeJHEro o0Iero oOpa3oBaHMs,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYrod CTOPOHBI, (hopMUpYET
JIOTHYECKOE M aOCTPAKTHOE MBIIUIEHUE O0y4arolUXcs Ha YpPOBHE, HEOOXOIMMOM
JUIsL OCBOE€HUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydaromiuecs OBJIAJEBAIOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (OpMyJIHpyeT CBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHaIW3a 3aKia/(bIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHJICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIONB30BaTh UX IS JajbHEHWIIero oOpa3oBaHUsS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTEMaTHYECKOro aHaji3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, /JIOKa3bIBAThH
YTBEPKACHHUS C TIOMOINBIO WHAYKIIMH U PACCyXKIaTh JIEAYKTUBHO, MCIOJIb30BAThH
0000IIeHNE W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpMUpPYET
KpEaTUBHOE U KPUTUYECKOE MBIIICHUE.

B xone uzyuyenus yueOHoOro kypca «Ainrebpa M Hadaja MaTeMaTH4YE€CKOIO
aHaM3a» 00ydYarIIuecs MOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEpPIIPETAllUd  TOJYYEHHBIX  pPEUICHWH, 3HAaKOMSTCA C  [pUMEpaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B MpHUpPOAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

YyeOHblld Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIBbHBIM MOTEHIIHAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Yy4eOHbId MaTepuaj, CHOCOOCTBYIOIIUIH
(GbOopMHpPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxky ydeOHOM
NESTEIbHOCTH, TpeOyIolel MpOJOJKUTENbHOM  KOHIEHTpAlUd BHHUMAHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 3a IIOJYYCHHBIH
pe3ynbTar.

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

B crpykType yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YE€CKOTO
aHaJIKM3a» BbIJCJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKUEe TuHuu: «Yucna
U BBIYUCIICHU», «DyHKIIMU U Tpadukny, «YpaBHEHUS U HEpaBeHCTBa», «Hauana
MaTeMaTHUYeCKOro aHanusa», «MHoxecTBa u  Joruka». Bce ocHoBHbIE



COJIEP)KATEIbHO-METOINYECKUE JIMHUU H3YYaroTCsl Ha MPOTSDKEHUM JABYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUsl, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTETIEHHO HACHIIIasCh HOBBIMH TeMaMU W paszjaenamu. JaHHbIN
y4eOHBIH KypC SIBISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cede
COJEp’KaHUE HECKOJBKMX MaTeMaTHYECKUX MAMCLUMILUIMH, TaKMX Kak aureopa,
TPUTOHOMETPHSI, MAaTEMaTHUYECKUI aHaIW3, TEOpUs MHOKECTB, MaTeMaTH4ecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
MIMPOKUM MATEMATUYECKUM aIlllapaToM, y HUX IOCJIEI0BATENbHO (popmMupyeTcsa U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMaTUYECKYl0 MOJEIb pEeabHOM
CUTyalluH, IPUMEHATh 3HAHUS, MOJIYYEHHbIE IIPU U3YYEHUH Y4eOHOTO Kypca, s
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOM 3aJau, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111ero 00pa3oBanus. Ha ypoBHe cpeHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4YHcia, YMEHHUE JeNaTh HNPUKHUIKY, BBINOJIHITH NPUOIMKEHHBIE
BBIUMCJICHMS], OLIEHUBATh YHUCIIOBbIE BBIpAXKEHUs, pabOTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HaTypalbHBIX, IIEIbIX,
palMoOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KaXJoM M3 3TUX MHOXECTB pPacCMaTpUBaIOTCA
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICYCHUE KOPHS HATYPaTbHOW CTETIEHH HA MHOMKECTBE KOMILJIEKCHBIX YHUCEIL.
bnarogapsi mocienoBaTenbHOMY pPacIIMPEHHIO Kpyra HCIHOJB3YEMBIX 4YHCEN U
3HaKOMCTBY C BO3MOYXHOCTSMU MX MPUMEHEHHS Ul PELICHUsS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEaNbHOTO MHUpPa, HIMPOKO HCIONB3YIOTCS 0000IIeHne U
KOHKPETH3aIHS.

Jluaust «YpaBHEHUsSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte oOydaromuecs OBIAJAEBAIOT PA3IUYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HpPpaIlMOHAIbHBIX, IOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
coaepkamux mnapameTpol. [lodydeHHbIE yMEHHS IIMPOKO HCHOJIb3YIOTCS MpH
UCCIIeIOBaHNH (DYHKIIUH C TIOMOIIBIO MPOU3BOIHON, TIPU PEIICHUH MPHUKIATHBIX



3a]a4 ¥ 337a4 Ha HAXOXKICHHE HAaWOOJBIINX M HAUMEHBIINX 3HAYCHUN (QYHKIUU.
Jannast copep:karenbHas TMHUS BKIIOYaeT B ceOs Takke (OpMUPOBaHUE YMEHUN
BBIMIOJHATH  pacuéTtel 1o  (opmymnam, mpeoOpa3oBaHus  PalUOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUUYECKUX BBIPAKEHHUM, a TaKkKe BBIPAXKEHUH,
coJlepKallluX cTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4arommxcs, (GOpMHUPYIOTCS HaBBIKH JETyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npemyaraeT 3(QQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 33Ja4, HAIJIAIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH 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, JJIOrapu(PMUUECKON U TPUTOHOMETPUUYECKUX (DYHKILIHNA, UX CBOICTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEIMETOB U PEAIBHOM U3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHMMAaHHE
yaensercs (pOpMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJIaMU 3aBUCUMOCTH MEXKIY
pa3NUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Marepuan 3Tol cofepKaTelIbHOM JTMHUM HAlleJIeH Ha Pa3BUTUE YMEHUM
U HaBBIKOB, IMO3BOJISIIOIIMX BBIPAXKATh 3aBUCUMOCTHM MEXKIY BEIMYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOU, Tpaduueckoid M cioBecHOW. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILIECTBEHHO PACIIMPUTHh KPYr KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3a]ad4,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpaduKu  CIOXHBIX (PYHKIHH, OMPEAeNsITh WX HauOOJbIIMEe W HaUMEHBIINE
3HAYEHUA, BBIYMCIATH IO (pUryp u oObEMBI T€l, HAXOAUTh CKOPOCTU WU
YCKOpPEHMsl IpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHUYECKUX MOJENIEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-D)KOHOMHUYECKHX, 33a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTEMaTUYECKOTO
aHanM3a CIoCcOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMATBbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHUN pPAClO3HAaBaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOydaromuecs: y3HaT O



BBIIAIOIIMXCSL pe3yJibTaTaxX, IMOJYYEHHBIX B XOJ€ Pa3BUTHs MaTEeMaTHKH Kak
HAyKH, U 00 UX aBTOpax.

ConepxarenpHO-MeTOIMYecKas TUHUSA «MHOXECTBA U JIOTUKa» BKIIOYACT B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4eCKOoW JOTUkH. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TpearaloT Hambosee YHUBEPCAIBHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTUKd M €€ TMPWIOKEHHWH, OHU CBS3BIBAIOT pa3HbIE MaTEeMAaTUYECKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U HCIOJIb30BaTh €r0 JIJISl BBIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPHU3HAKOM MaTE€MaTHKA KaK HayKd CIeAyeT MpU3HATh
CBOMCTBEHHYI0 €W CTpPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OIpPEACIEHHBIM
OpaBWjiaM  TOCTPOEHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO  C  3JIEMEHTaMHU
MaTEMaTUYECKON JIOTMKH CIIOCOOCTBYET pPa3BUTHIO JIOTUYECKOTO MBIIICHUS
00y4arouXxcs, MO3BOJSIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJAEIUPOBAHUS, KOTOPbIE MPU3BAHbI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IIOCTPOCHUS MOJEIEH peaJbHBIX
CUTyalluii, WCCIENOBaHUS OSTUX MOJENEH ¢ MOMOIIbIO ammapara anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHus BIUIETEHBI B KXK/IbIM U3 pa3/ieloB MIPOrpaMMbl, IOCKOJIbKY BECh MaTepHUall
y4e0HOro Kypca IIMPOKO MCHOJB3YEeTCs AJisl PelleHUs NPUKIAIHbIX 3axad. [lpu
peIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydarolmuecs  pa3BUBAIOT
HAOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, abCTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHMs MPUKIAJHBIX 3ajad
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM Y4eOHOro Kypca «Anredpa 1 Havyaa
MaTEeMaTHYECKOTO aHAITu3ay.

Ha wu3yueHue yueOHOro kypca «AnreOpa M Havaja MaTeMaTHYECKOrO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie uncia. OOBIKHOBEHHBIC U JICCATUYHBIE JIPOOHU, IMPOIEHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JeWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubnmkE€HHbIC BHIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUM.

Crenenb ¢ wnensiM nokazareneMm. buHom HeroTtoHa. Hcnons3oBanue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palnvoOHaJIBHBIM IIOKa3aTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

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

CuHyC, KOCHMHYC, TaHI€HC, KOTAHI€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa U TOXIECTBEHHbIE MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHUSI M YpaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPaBEHCTB. MHOrowieHbl OT OJHOM TepeMeHHOW. JleleHne MHoOrowieHa Ha
MHOIOWJIEH C ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMA
ko3 dunmnentamu. Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPKAIIMX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOIbI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TMOKa3aTEIbHbIX

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

JorapuPpMUUYECKUX YpaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKCHUH. PelieHne TPUroHoOMETpUYECKUX YPABHEHU .



Pemienne cucrem IMHEWHBIX YpaBHEHMH. Marpuiua CUCTEMBI JIMHEWHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PelleHne NpUKIagHBIX 3aJad C MOMOIIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
ITIOMOIIBIO MaTPHUI] U ONIPEIEIIUTEIIEH.

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

DyHKIUHN U TPAPUKH

@OyHkusA, crnocoObl 3amanus (QyHKIuM. B3auMHO o0OpaTHble (QYHKIMH.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuud. IIpoMexyTKu MOHOTOHHOCTH (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpliee 1 HauMeHblllee 3HaYeHHs] PYHKIIMUA Ha IPOMEXKYTKE.

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

CrenenHast GyHKIMS ¢ HATypajIbHBIM U IIEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTENEHU C HATYPaJIbHBIM [TOKA3aTEIIEM.

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

TpuroHomeTpuyeckas OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEAJIBHBIX MPOLECCAX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Hauyaja MaTeMaTH4eCKOro aHaJIM3a

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJlaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTEeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17} OTrpaHUYCHHbBIC
NOCJIEOBATENBHOCTH. VICTOpHS BO3HMKHOBEHHS MAaTeMaTHYECKOTO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuUecKas rnporpeccuu. beckoneuHo yoObiBaromas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
MPOTrPEeCCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKJIATHOTO XapaKTepa.



HemnpepsiBHble (yHKIME W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMIITOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHHWS HEPABEHCTB. [IprMeHEeHHWe CBOWCTB HENPEPBIBHBIX
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 KOMITO3ULIMHN (PYHKIIUH.

MHoskecTBa M JIOTHKA

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

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHMYECKOIOo OOBEKTa, CIEACTBHE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble u nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), ocTtaTkoB 1o Moayito, anropurma EBkiuaa A peneHus
3a/1a4 B LIEJIBIX YUCIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHHS U HEPABEHCTBA

CucreMa H COBOKYNHOCTh YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CHUCTEMBI-CIIE/ICTBHSI. PABHOCHIIBHBIE HEPABEHCTBA.

OTO60p  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeHeHne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHUECKUX 3aJad M 3a/ad U3 Pa3Iu4HbIX O0JacTedl HayKd M peajbHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKH

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

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne mMeTonbl pelieHUs YpaBHEHHM M HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHMKAIOT NMPHU PEUICHUM 3aad W3 JPYTUX Y4EOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hauaja MaTeMaTH4eCKOro aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
IPUKIAJAHBIX 3ajadax, Ui OINPENEIICHHMs CKOPOCTH M YCKOPEHMs Ipolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WNurerpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uarerpaia mno ¢popmyne Hetorona-JleiOuuna.

[Ipumenenue wHTErpajga A HAXOXKIACHUS ITUIOMIAACH IUIOCKUX (QUTYp H
00BEMOB T€OMETPUUECKHUX TEIL.

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



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

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

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUNUCKON TPaX)TAHCKON HUIEHTUYHOCTU, YBAKECHHS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHHME JYXOBHBIX 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 YCTOMYHUBOTO OYAYIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTEMaTUYECKUM acleKTaM Pa3IMuYHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
WHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (GU3NYecKas aKTUBHOCTH), PU3NUECKOE COBEPIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



TOTOBHOCTH M  CIHOCOOHOCTh K  MAaTeMaTHYeCKOMYy  OOpa3oBaHHIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
CpeIlbl, OCO3HAHKE TJIOOAIBHOTO XapaKTepa dKOJOTHUSCKUX MPOOJIeM, OPUCHTAITHS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

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 KyJIbTypOoM Kak CpEJICTBOM IIO3HAHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3oBble Jornueckue aeficTBU:

BBISIBJIAITH M XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKKM MaTE€MaTHUYECKHX
OOBEKTOB, TIOHATUM, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTIpe/IeNICHUs TOHATHH, yCTaHAaBIMBATh CYIIECTBEHHbIN NMPU3HAK KiIacCU(pUKaALIUH,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMyIupoBaTb M  NIpeoOpa3oBBIBaTh  CYXKIACHUS:
YTBEPAUTEbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

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

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

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

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



ba3oBble ucciaenoBarenbCcKue 1eiCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHpYIOIMIME  MOPOTHBOpEYHe,  MpolJeMmy,
yCTaHaBIMBaTh MCKOMOE M JaHHOE, (hOopMHpOBaTh TMIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3MIINIO, MHEHUE;

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

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

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpoOllecca, a TakKe BbIABUTATh
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

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

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

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

OLICHMBATh HaJEKHOCTD uHbopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

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

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

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

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBIISATH ILJIaH, AJITOPUTM PEIICHUS 3a/1a4ul, BIOUPATh CIIOCOO pEelIeHUs ¢
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BApUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOM  peduieKkCuM  Kak  OCO3HAHHUS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CcaMOINPOBEPKHU, CAMOKOHTPOJS Mpollecca M pesyibTaTa perieHus
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

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

CoBMecTHasl 1eTEILHOCTD:

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

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

HPEIMETHBIE PE3YJIBTATDBI

K xonmy ob0ydyenus B 10 kiacce oOyyaromuics TOJYYUT CIEIYIONTUE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yuciia ¥ BBIYUCTICHUSA

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

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

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



cBOOOZHO ONEpUpOBaTh TOHATHEM: CTENEHb C LEJIbIM IOKa3aTeleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
NPaKTUYECKUX 3a]1a4 U MPEJCTABICHUS JaHHbBIX;

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

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

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

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

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

YpaBHeHMs U HEPABEHCTBA:

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

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

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

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

UCIIOJI30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUH, COJEPKAIINUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

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



IPUMEHSTh OCHOBHBIE TPUTOHOMETPHUECKHE (POPMYIIBI AJIsl IpeoOpa3zoBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

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

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (QYHKIUH, KoMOo3umus GyHKUIuH, Trpaduk QyHKIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

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

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

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
HeabIM TIOKa3zareneM, rpauk CTEeneHHOW (YHKIHMH C HAaTypaJbHBIM U IIEJIbIM
nokasaresieM, rpaguk KOpHsS N-Oi CcTeneHH Kak (yHKIHH OOpaTHOW CTENEeHH C
HATypaJbHbIM I10Ka3aTeJIEM;

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

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

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

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

Havana maTeMaTH4eCKOro aHaJIu3a:

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

UCITIOJIB30BaTh IPOTPECCUM JJIA PELICHUs PpEeajbHBbIX 3a4ad IPUKIATHOTO
XapakTepa;



cBOOOHO ONEPUPOBATH MOHATUSIMU: MOCIEI0BATEIBHOCTD, CIIOCOOBI 3aJaHUS
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJIbIX;

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

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

CBOOOJTHO OINEpPUPOBATH MOHATUSIMHU: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

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

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

MHokecTBa M JIOTHKA:

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

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armnapar Jisi ONMCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

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

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
IpeIMeTHbIE Pe3yabTaThl MO OTAEIBHBIM TeMaM paboueill mporpammbl yuyeOHOTro
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

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

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

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

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPHUPOBATH TMOHATHSIMHU: WPPAIMOHAIBHBIC, TOKA3aTeIbHBIE |
JorapuMUYECKHEe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

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

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

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

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

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

DOyHKUMHA U TPaPuKU:

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

CTPOUTH TEOMETpPUYECKHe oOpa3bl YypaBHEHHW M  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  OMEpPUPOBATH TMOHATHSAMHU: TpPaPUKA TPUTOHOMETPUUECKUX
dynkmi;

NPUMEHSITh (GYHKIMU JI1 MOJEIMPOBAHUS W UCCICAOBAHUS pPeabHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOro aHaJu3a:

WCITIOJI30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIITMM HA MOHOTOHHOCTb
Y OKCTPEMYMBI;

HaxOJUTh HAUOOJIbIlIEe U HAUMEHbIIIEE 3HAUCHUS (DYHKIIMU HETPEPHIBHON Ha
OTpE3KE;

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



CBOOOJHO OMEpUPOBATh MOHATHUSMHU: TIEPBOOOpa3Has, OMpeneaEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnua;

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

UMEThb MpPEJCTaBICHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha MpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4d, B TOM YHUCIIE COI[HAIBHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaunuecTBO 4acoB
Ne HaumeHoBaHue pa3/iesioB U TeM dyeKkTpoHHbIe (LM POBbLIE)
KoHTpoJbHbIe
n/n NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypChI
padoThI
MHoXecTBO NeliCTBUTENBHBIX YUCEIL.
M .P
1 HOTOHUIICHRL. FallHOHAIbHbIC 24 1 https://resh.edu.ru/subject/lesson/5298/start/326969/
ypaBHEHUs U HepaBeHCTBA. CUCTEMBI
JIMHENUHBIX YpaBHEHUN
(6)) .
2 YHKUMK 1 rpaduKu. Crenennas 12 1 https://resh.edu.ru/subject/lesson/5540/start/327000/
(GYHKIUS C LIETBIM ITOKa3aTeseM
A 7 N-or .
3 pupueTniecKuii Kopewb N-oi cTenehu 15 1 https://resh.edu.ru/subject/lesson/5498/start/272542/
HppanmonansHble ypaBHEHUS
II .
4 OKasaTe/LHA QYK 10 1 https://resh.edu.ru/subject/lesson/5627/start/159321/
[TokazaTenbHbIE YpaBHEHUS
5 Tlorapudpmraeckas Gymicups. 18 1 https://resh.edu.ru/subject/lesson/4732/start/198842/
Jlorapudmuueckre ypaBHeHUs
T
6 PHTOHOMETPHHCCKHIE BHIPLKCHHA H 22 1 https://resh.edu.ru/subject/lesson/6314/start/199928/
ypaBHEHUS
[TocnenoBaTreabHOCTH ¥ IPOIPECCHH 10 https://resh.edu.ru/subject/lesson/4921/start/200887/
HenpepsiBabie Gpynkiuu. [Iponssonnas 20 https://resh.edu.ru/subject/lesson/4923/start/200980/
IT , 0000 , .
9 OBTOPEHHE, 000 mervIe 5 2 https://resh.edu.ru/subject/lesson/6114/start/201073/
CUCTEMATH3AaLUs 3HAHUN
OBIIEE KOJIMYECTBO YACOB I10 136 10

[TPO'PAMME



https://resh.edu.ru/subject/lesson/5298/start/326969/
https://resh.edu.ru/subject/lesson/5540/start/327000/
https://resh.edu.ru/subject/lesson/5498/start/272542/
https://resh.edu.ru/subject/lesson/5627/start/159321/
https://resh.edu.ru/subject/lesson/4732/start/198842/
https://resh.edu.ru/subject/lesson/6314/start/199928/
https://resh.edu.ru/subject/lesson/4921/start/200887/
https://resh.edu.ru/subject/lesson/4923/start/200980/
https://resh.edu.ru/subject/lesson/6114/start/201073/

11 KJIACC

KoaunuecTBO 4acoB

Ne HaumeHoBaHue pa3/iesioB U TeM dueKkTpoHHbIe (LM POBbLIE)
KoHTpoJbHbIe
n/n NPOrpaMmbl Bcero o0pa3oBaTejbHbIe pecypchl
padoThI
u o
1 CCHeHOBaHiIe ynxuuii ¢ nomompIo 22 1 https://resh.edu.ru/subject/lesson/3966/start/201135/
MPOU3BOJIHOU
2 ITepBooOpasHast 1 HHTETpa 12 1 https://resh.edu.ru/subject/lesson/4924/start/225713/
I'paduxu TpuroHomeTpruuecKux
3 ¢dbyHKmi. TpuroHoMeTprIecKue 14 1 https://resh.edu.ru/subject/lesson/4920/start/200702/
HEPaBEHCTBA
14
4 PPATHOHAIILIEE, TTOKASETENLHAE H 24 1 https://resh.edu.ru/subject/lesson/3852/start/199119/
norapuMuUecKre HEPaBEHCTBA
5 KommiekcHbie uncna 10 https://resh.edu.ru/subject/lesson/4115/start/149105/
6 Harypasnbnbie u niesnsie yucia 10 https://resh.edu.ru/subject/lesson/3785/start/326779/
CucreMsbl paliioHaIbHBIX,
7 MPPALMOHATIBHBIX MOKA3aTEIbHBIX U 12 1 https://resh.edu.ru/subject/lesson/5569/start/159263/
norapu(MUUECKUX YpaBHEHUN
8 3aa4y ¢ napaMeTpamu 16 1 https://resh.edu.ru/subject/lesson/4145/start/111179/
IT
9 OBTOPCHHE, O606H1€H1fe, 16 2 https://resh.edu.ru/subject/lesson/4155/start/38784/
cucreMarusanus 3HaHUN
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOT'PAMME



https://resh.edu.ru/subject/lesson/3966/start/201135/
https://resh.edu.ru/subject/lesson/4924/start/225713/
https://resh.edu.ru/subject/lesson/4920/start/200702/
https://resh.edu.ru/subject/lesson/3852/start/199119/
https://resh.edu.ru/subject/lesson/4115/start/149105/
https://resh.edu.ru/subject/lesson/3785/start/326779/
https://resh.edu.ru/subject/lesson/5569/start/159263/
https://resh.edu.ru/subject/lesson/4145/start/111179/
https://resh.edu.ru/subject/lesson/4155/start/38784/

ITOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoxka

KoanyecTBo 4acos

Bcero

KoHnTpoJubHbIe
padoThI

MHo03k€ecTBO, Onepauy Hal
MHO>KECTBaMHU M X CBOMCTBA

Huarpammbl Diinepa-Benna

[IpuMeHeHne TeopeTUKO-
MHO>KECTBEHHOIO arapara Juis
peleHus 3a1a4

Pammmonansabie yncina. OOLIKHOBEHHEIE
U JICCATUYHBIC APOOU, TIPOIICHTHI,
OECKOHEUHBIC IEPUOTUIECKUE IPOOH

Pammmonansabie yncina. OOLIKHOBEHHEIE
U JICCATUYHBIC APOOU, TIPOIICHTHI,
OECKOHEUHBIC IEPUOTUIECKUE IPOOH

[Tpumenenue npoGeil U NPOLEHTOB JJIs
pelIeHUs IPUKIAJHBIX 3a7a4
[Ipumenenue nqpobeit 1 NPOLEHTOB IS
pelIeHUs IPUKIAJHBIX 3a7a4

10

JlelicTBUTEIbHBIC YHCIIA.
PanmonanbHble U HppallMOHAIBHBIE
qucia

Apudmerndeckue onepanum ¢
JENCTBUTENbHBIMH YU CIIaMU

Moayns AEHCTBUTEIBHOIO YHCIIA U €T0
CBOMCTBA

11

[IpubnuxEHHBIE BRIYUCIIEHUS, TIPaBUIIa
OKPYTJICHUS, IPUKHUAKA U OLICHKA
pe3yJibTaTa BEIYMCIECHUM

12

13

14

OCHOBHBIE METO/IbI PEILICHUS LIETbIX U
JIpOOHO-PALIMOHAIBHBIX YPAaBHEHUN U
HEPABEHCTB

OCHOBHBIE METO/IbI PEILICHUS LIETbIX U
JIpOOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPaBEHCTB

OCHOBHBIE METO/IbI PEIICHUS LIETbIX U
JIpOOHO-pallMOHATIBHBIX YPAaBHEHUH U




HEPABEHCTB

15

16

17

MHOro4ieHsl OT OAHON NEPEMEHHOM.
Jlenenue MHOTOYJICHA HA MHOTOYICH C
octaTtkoM. Teopema besy

MHorouseHsl ¢ HeIbIMU
koadurmentamu. Teopema Buera
Pemenue cucrem TMHEHHBIX
ypaBHEHUH

18

19

20

Pemenne cucreM TUHENHBIX
ypaBHEHUI

Martpuna cucTemMsbl JTMHEHHBIX
ypaBHeHUH. OnpenenuTesb MaTPUIbI
2X2, ero reoMeTpUYECKUi CMbICIT U
CBOMCTBA; BBIYMCJICHUE €T0 3HAUCHUS

Onpenenurens MaTpuLbl 2X2, €ro

FeOMeTpI/IquKI/Iﬁ CMBICII 1 CBOﬁCTBa;
BBIYUCICHUC €I'0 3HAYCHUA

21

[Ipumenenue onpenenutens s
pELIeHHsI CUCTEMbI JIMHEHHBIX
YpaBHEHUU

22

Pemenne npukiiagHeIx 3a1a4 ¢
IIOMOILBIO CUCTEMBI JINHEWHBIX
ypaBHEHUI

23

24

25

Pemenue npuknaaHeix 3ama4 ¢
IIOMOIIBIXO CUCTEMBI JIMHENHEBIX
ypaBHEHUU

KonrtponbHas pabora: "PanuonanbHele
ypaBHEHHUs U HepaBeHCTBA. CHucTeMBl
JUHENHBIX ypaBHEHUN"

OyHKIMS, CIOCOOBI 3a1aHus QYHKITUH.
B3anmuo obpaTHble QyHKIUH.
Komnozumus GpyHkimii

26

I'paduk pynkuun. dnemeHrapHbie
npeoOpa3zoBanus rpadukoB QyHKIUN

27

28

29

OO6nacTp onpeneneHuss 1 MHOKECTBO
3HaueHui Gpynkunu. Hynm gynkumu.
[IpomexyTKH 3HAK IMOCTOSTHCTBA
YérHble 1 HeUETHBIE PYHKIINU.
[lepruonnyeckue pyHKIUU.
[IpomexyTKH MOHOTOHHOCTH (DYHKIIUH

MakcuMyMbl U MUHUMYMBI (DYHKITHH.




HaH6oanee 1 HAUMCHBIICC 3HAUYCHUC
GYHKIIMM HAa IPOMEKYTKE

30

31

32

JIuneiinas, kBagpaTuuHas u 1poOHO-
auHeNHas QyHKIH

DneMEeHTapHOe UCCIIeIOBAaHUE U
MoCTpoeHne rpauKoOB ATUX PYHKITUN
DJIeMEHTapHOE UCCIIEIOBAaHUE U
MOCTpoeHne rpauKOB ATUX PYHKITUN

33

34

Crenens c 1eIbIM II0Ka3aTeaeM. buanom
Hrrotona

CreneHn ¢ LIETBIM ITOKa3aTeaeM. buaom
Hrrotona

35

CrenenHasi QyHKIUS C HATYPATbHBIM U
HeJBIM mokasaresieM. E€ cBolicTBa u

rpaduk

36

37

38

KonTtponpnas padora: "CreneHHas
¢ynkuus. E€ coiicTBa u rpadux"
Apudmerndeckuii KOpeHb
HaTypaJbHOH CTENIEHU U €ro CBOWCTBA
Apudmerndeckuii KOpeHb
HaTypaJbHOH CTENIEHU U €ro CBOWCTBA

39

[IpeobpazoBanust YMCIOBBIX
BBIPAXKEHUI, COJIEPHKAIUX CTEIICHU U
KOpHU

40

41

42

[TpeoOpa3oBaHuUs YUCITOBBIX
BBIPAKECHMM, COAEPKALUX CTEIIEHU U
KOpHHU

[TpeoOpa3oBaHUs YUCITOBBIX
BBIPAKEHUM, COACPIKALUX CTEIICHU U
KOpHU

HppanumonaibHble ypaBHEHMUS.
OcHOBHBIE METO/BI PEILICHUS
UPPALMOHAIIBHBIX YPaBHEHUN

43

HppanumonaibHble ypaBHEHMUS.
OCHOBHBIE METO/IbI PELIECHNUS
MPPALMOHAJIBHBIX YPABHEHUI

44

45

HppauroHanbHbIE ypaBHEHMUS.
OCHOBHBIE METO/IbI pELICHNUS
VPPALMOHAIBHBIX YPABHEHUN

PaBHOCUIIBHEIE Nepexoabl B pCICHUN




UPPALMOHAIIBHBIX YPABHEHUN

46

47

PaBHOCHIIBHBIE IEPEXOBI B PEILIEHUH
UPPALMOHATIBHBIX YpaBHEHUI

PaBHOCHIIbHBIE TTEPEXO/BI B PELICHUH
UpPpALMOHATILHBIX YPABHEHHM

48

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU
UPPALMOHAIIBHBIX YPABHEHUN

49

50

51

CgoiicTBa u rpaduk KOpHs N-0i
CTETIeHU KaK (yHKIUU 0OpaTHOM
CTENEHM C HATYpaJIbHBIM I10Ka3aTeIeM

CgoiicTBa u rpaduk KOpHs N-0i
CTerneHu KaK (yHKIIMH 0OpaTHON
CTENEeHH C HATYpaJIbHBIM ITOKa3aTeIeM

KonTponbnas pabora: "CpoiicTBa u
rpaduk KOpHs N-0if cTeneH .
WppauronanbHble ypaBHEHHS"

52

Crenens ¢ pallMOHATIbLHBIM
IIOKa3aTeiieM U €€ CBOICTBa

53

54

CreneHb ¢ paliMoOHaIbHBIM
OKa3aTeJIEM U €€ CBOMCTBA

CrerneHb ¢ pairOHaJIbHbBIM
IoKa3arejieM U €€ CBOMCTBA

55

[oxa3zatenpHast GpyHKIHS, €€ CBOICTBA
U rpaduk

56

57

Hcnonb3oBanue rpaduka GyHKIUN A7
peueHust ypaBHEHU I
Hcnonb3oBanue rpaduka GyHKIMU 115
peLICHUs ypaBHEHUI

58

[Tokazarenbubie ypaBHeHUsS. OCHOBHBIE
METO/Ibl PEIICHUSI TOKA3aTeIbHBIX
ypaBHEHU I

59

60

61

[Tokazarenbubie ypaBHeHUs. OCHOBHBIE
METO/Ibl PEIICHUSI TOKA3aTeIbHBIX
ypaBHEHUU

[TokazarenbHble ypaBHeHUsI. OCHOBHbIE
METO/IbI PELICHUS MTOKA3aTENbHbIX
ypaBHEHUU

Kourponpuas padora: "[lokaszarenpHas
p p
¢byuknus. [TokasarensHble ypaBHeHUS"

62

Jlorapudm uucna. CoiicTBa




aorapudpma

Jlorapudm uucna. CoiicTBa

63
norapudma

64 Jlorapudm yucna. CoiicTBa
norapudma

65 JlecaTudHble U HATypaJbHbIE
J0rapupMbl

66 JlecsiTuuHble U HATypaJIbHbBIE
J0rapupMbl

67 [IpeoOpa3zoBaHue BBIpaKEHUH,
coJieprKalux Jorapudmol

68 [Ipeobpa3oBanue BbIpakeHUH,

CoJep KaIINX JOTapr(pMbI

69 [IpeoOpazoBanue BbIpaKEeHHH,
COJepKAIINX JTIOTapH(PMBI

70 Jlorapudmuueckas pyHkius, e€
CBOIicTBa U rpaduk

71 Jlorapudmmueckas GpyHKIus, e
CBO¥CTBa U TpaduK

79 Hcnons3oBanue rpaduka QyHKIUN AJIs
pELICHHS YpaBHEHUI

73 Hcnons3oBanue rpadpuka QyHKIUN A5
pelieHus: ypaBHEHU I
Jlorapudmuueckre ypaBHEHUS.

74 OcHOBHBIE METO/IbI PELLIEHUS
norapu(MUUECKUX YpaBHEHUN
Jlorapugmuueckue ypaBHEHUS.

75 OcHOBHBIE METO/IbI PELLIEHUS
norapu(MUUECKUX YpaBHEHUN
Jlorapugmuueckue ypaBHEHUS.

76 OcHOBHBIE METO/BI PEILIEHUS
norapu(MUUECKUX YpaBHEHUN

77 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUU
Jorapu(pMHUUECKUX ypaBHEHUH

78 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT
norapu(MUUECKUX YpaBHEHUN
KonTtponbHas pabora:

79 "Jlorapudmuueckast pyHKIuS.
Jlorapudmuueckue ypaBHeHHS"

80 Cunyc, KOCUHYC, TAHT€HC M KOTaHT€HC




YHCIIOBOI'O apryMeHTa

81

82

CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC

YHUCJIOBOT'O apryMeHTa

ApKCUHYC, apKKOCUHYC U apKTaHT€HC

YHUCIOBOI'O aprymeHTa

83

ApKCUHYC, apKKOCUHYC U apKTaHI'€HC

YHUCJIOBOT'0 apryMeHTa

84

85

86

Tpuronomerpuyeckas OKpyKHOCTb,
ONpeIeTICHUE TPUTOHOMETPUUECKUX

(GyHKINI YUCIOBOTO apryMeHTa

TpuronomeTrpuyeckas OKpyKHOCTb,
orpezesieHue TPUTOHOMETPUUECKHIX

(GYHKIMH YUCIIOBOTO apryMeHTa
OcCHOBHBIE TPUTOHOMETPUYECKUE
bopMyIbI

87

88

89

OCHOBHBIEC TPUTOHOMETPUIECKHE
bopmybl
OcCHOBHBIE TPUTOHOMETPUYECKUE
bopMyIbI
OCHOBHBIEC TPUTOHOMETPUIECKHE
bopMyIbI

90

91

92

[IpeobpazoBanmne TPUTOHOMETPUUECKUX

BBIPAKECHUI

Hpeo6pa30BaHHe TPUTOHOMCTPHYCCKUX

BBIPAKECHUI

[IpeobpazoBanre TPUTOHOMETPUUECKUX

BBIPAKECHUI

93

94

95

[IpeobpazoBaHne TPUTOHOMETPUUECKUX

BBIPAKECHUI

Pelienre TpUroHOMETPUYECKUX
yYpaBHEHUNU
Pemienne TpuroHOMETpUYECKUX
yYpaBHEHUHU

96

97

Pemienne TpuroHOMETpUYECKUX
ypaBHEHUU

Peuienne TpUroHOMETpUYECKUX
yYpaBHEHUN

98

Pemrenne TpuroHOMeTpUYECKUX
yYpaBHEHUN

99

Pemienne TpuroHOMeTpUYECKUX




YpaBHEHHI

PelieHne TpuroHOMETPUYECKHUX

100 .
ypaBHEHUU
KonTponbhas pabora:

101 "TpUrOHOMETPUYECKUE BBIPAKECHUS U
TPUTOHOMETPUYECKHE YpaBHEHUS"
ITocnemoBaTeIbHOCTH, CIIOCOOBI

102 3aJaHus [ocienoBareabHocTel. Mertoxn
MaTeMaTUYeCKON UHIYKIIUU
MOHOTOHHBIE ¥ OTPAaHUYCHHBIC

103 nocieaoBaTenbHOCTU. McTopus
aHaM3a 0ECKOHEYHO MAaJIbIX

104 Apudmerrdeckas mporpeccus

105 ['eomeTpuyeckas mporpeccus

106 beckoneuno yObIBarommas
reOMEeTpHYECKast TPOrpeccust

107 Cymma 6eckoHEYHO yObIBaroIIei
FeOMETPUUECKON MPOTPECCHH
JIMHENHBIN ¥ YKCIOHEHUMAIIBHBIN POCT.

108 Yucno e. Dopmyra CI0KHBIX
MPOLIEHTOB
JIMHENHBIN ¥ YKCIOHEHUMAIIBHBIN POCT.

109 Yucno e. Dopmyra CI0KHBIX
MIPOIICHTOB
Hcnonp30BaHue IPOTPECCUU TS

110 pelieHus peaibHbIX 3a71a4
MIPHUKJIATHOTO XapaKTepa

111 KonTponbhas pabora:
"ITocenoBaTenbHOCTH U MpOrpeccun”

112 HenpepriBHble QyHKIIMU U UX CBOWCTBA

113 Touka pa3pbiBa. ACUMIOTOTHI TpadUKOB
byHKIMMA

114 CpoiicTBa (hyHKIMI HENPEPHIBHBIX HA
OTpEe3Ke

115 CaoiicTBa (yHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

116 MeTto 1 MHTEPBAJIOB ISl PEIICHUS
HEPABEHCTB

117 MeTto 1 MHTEPBAJIOB ISl PEIICHUS

HCPAaBCHCTB




MGTO,Z[ HUHTCPBAJIOB JIA pCIICHUS

118 1
HEPABEHCTB

119 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX 1
GYHKIUH 1S pereHust 3a1a4

120 [IpruMeHeHue CBOMCTB HEMPEPHIBHBIX 1
GbyHKIMH 115 perenust 3a1a4

121 [lepBas u BTOpas npon3BOIHBIC 1
byHKIUA

122 OHpGI[eJIeHI/IfE, rE€OMETPHYECKUI CMBICT 1
IPOM3BOIHOM

123 Onpez[eneHHf:, (UBUYECKU CMBICIT 1
IIPOU3BOTHON

124 YpaBHeHUE KacaTelbHOW K TpaduKy 1
byHKIIUN

125 VYpaBHeHME KacaTeabHOU K rpadpuky 1
byHKITUN

126 [TpousBoHBIE AJIeMEHTAPHBIX (PYHKUINH

127 [Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIUN

128 [TpousBoHas CYMMBI, TPOU3BEACHNUS, 1
YaCTHOTO ¥ KOMIO3UIIUU (HYHKITUI

129 [IpousBoaHast CyMMBI, IPOU3BEICHUS, 1
YaCTHOTO ¥ KOMIO3ULIUU (HYHKITUI

130 [IpousBoaHast CyMMBI, IPOU3BEICHUS, 1
YaCTHOTO Y KOMITO3UIINH ()yHKIIHIA

131 Konrtponsnas padora: "[IpouszBoanas” 1 1

132 [ToBTOpenue, o6odIIEHKE, 1
cucTemarusanus 3HaHuil: "YpapHenus"

133 [ToBTOpenue, 06001IIEHNE, 1
cucreMaruzanus 3HaHui: "OyHkuun"

134 HToroBast KOHTpOJIbHAsA paboTa 1 1

135 Hroroas xoHTpoapHas pabora

136 [ToBTOpEHwUe, 0606H16HI:IG, 1
cucTeMaTH3alys 3HaHUH

OBUIEE KOJIMYECTBO YACOB I10 136 10

[TPOI'PAMME




11 KITACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

[IpuMeHeHne Npou3BOIHOM K
UCCJICIOBAaHMIO (YHKITHI Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI
[IpumeHeHnue nporu3BOJHON K
UCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI
[IpumeHeHnue nporu3BOJHON K
UCCIIeIOBaHUIO (QYHKIIMI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpuMeHeHne npou3BOIHON K
UCCIIeI0BaHUIO (PYHKIMH Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

[IpuMeHeHne nponu3BOIHOM K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb Y 3KCTPEMYMBbI

[IpuMeHeHne npou3BOIHON K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb Y 3KCTPEMYMBbI
Haxoxnenne HanOobIIero u
HAaUMEHBILIETO 3HAUYEHUS HENPEPBIBHOMN
(GyHKIIMHM Ha OTpe3Ke

Haxoxnenne HanOobIIero u
HAaUMEHBIIIETO 3HAUYEHUS HENPEPBIBHOMN
(GyHKLIUU Ha OTpe3Ke

Haxoxxnenne HanOoIbIIETO 1
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOM
(GyHKLUU Ha OTpe3Ke

10

11

12

Haxoxxnenne HanOoIbIIETO 1
HAMMEHBIIIETO 3HAYCHUS HETIPEPBIBHOM
(GyHKIIMY Ha OTpe3Ke

Haxoxxnenne HanOobIIero u
HAMMEHBIIIETO 3HAYCHUS HETTPEPBIBHOM
(GyHKIIMY Ha OTpe3Ke

Haxoxxnenne HanOobIIero u
HaMMEHBIIIETO 3HAYEeHUS HEITPEPBIBHOM
(byHKLIUHU Ha OTpe3Ke




13

[Ipumenenre npou3BOIHOM IS
HaXO0XJIEHUS HAWIY4YlIero peiieHus B
MPUKJIaAHBIX 3a7a4ax

14

[IpuMeHeHne Npou3BOHOM 1S
HAXO0X/ICHNS HAaWIY4IlIEero peleHus B
IPUKIIAIHBIX 3a7a4ax

15

16

17

[IpuMeHeHne npon3BOAHON IS
ONpeJIeJICHUsI CKOPOCTH U YCKOPEHUS
nporecca, 3aIaHHOr0 GOpPMYIION WITH
rpadpukom

[IpumeHeHue nporu3BOIHOMN 11t
ONpeJIeTICHUsI CKOPOCTH U YCKOPEHUS
nporecca, 3aIaHHoro GOpMYIION WITH
rpaduKoM

Komnoszumus ¢pyHkimii

18
19

Komrmozumus ¢pyHKIui

Komnoszumus ¢pyHkimii

20

I'eomerpuueckue oOpa3bl ypaBHEHHHA
Ha KOOPJIMHATHOH IUIOCKOCTH

21

22

I'eomerpuueckue oOpa3bl ypaBHEHHIMA
Ha KOOPJIMHATHOM MJIOCKOCTH
KoHnTtposnbhas padora: "UcciaenoBanue
(GYHKIHI ¢ TOMOIIBIO TPOU3BOTHON"

23

[TepBooOpa3Hasi, OCHOBHOE CBONCTBO
epBOOOPA3HBIX

24

25

26

[TepBooOpa3Hbie FeMEHTAPHBIX
dbynakuumii. [IpaBuna HaxoXaCHUS
NepBOOOPA3HBIX
[TepBooOpazHbIe dJIEMEHTAPHBIX

¢ynkuuit. [IpaBuna HaxoXKAEHUS
epBOOOPA3HBIX

Wurerpai. I'eoMeTpru4eCKuil CMBICI
UHTErpaja

27

Brrunciienue onpeaenéHHoro
uHTerpana no popmyne Horotona-
JletiOHMIIa

28

29

Brruncienue onpenenéHHOro
uHTerpana no gopmyne Hoerotona-
JletiOHMIIA

HpI/IMeHCHI/IC HUHTETpaia AJid




HaxXOXJICHUA HJIOH.[B.,IIGfI IIJIOCKHUX

¢uryp

30

31

32

[IpuMeHneHnue nHTETpana s
HaXOXJCHUS 00BEMOB Tr€OMETPUYECKHIX
TEN

[Ipumepsl perieHuii
Qg depeHIraIbHbIX ypaBHEHUN

[Ipumepsl penieHuii
nuddepeHIaTbHBIX YPaBHEHUN

33

MaremaTrnueckoe MOAECIMPOBAHUE
peabHBIX MPOIECCOB C MTOMOIIBIO
Qg depeHInaIbHbIX ypaBHEHUN

34

35

Kontpoinbnas padora: "[lepBooOpaznast
u uHTerpan"”

Tpuronomerpuueckue GyHKIHH, UX
CBOIicTBa U rpaduKu

36

Tpuronomerpudeckne GyHKINHU, UX
CBOICTBA U rpaduKu

37

38

Tpuronomerpuueckue GYHKIHH, HX
CBOWCTBA U TpapuKu

Tpuronomerpuueckue GyHKIHH, UX
CBOIicTBa U rpaduKu

39

Tpuronomerpudeckne GyHKINHU, UX
CBOICcTBa U rpadUKu

40

41

42

OT60p KOpHEHN TPUTOHOMETPHUUECKHUX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

OT100p KOpHEH TPUTOHOMETPUUYECKHX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

43

OT160p KOpHEH TPUTOHOMETPUUECKHUX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUIECKON OKPYKHOCTH

44

45

Pemrenne TpuroHOMeTpUYECKUX
HEPaBEHCTB
Peuienne TpUroHOMETpUYECKUX
HEPaBEHCTB




Pewienne TpuroHOMETpUYECKUX

46
HEPABEHCTB

47 Pewenne TpuroHOMeTpu4ECKUX
HEPABCHCTB
Kontponbnas pabora: "I'paduku

48 TPUTOHOMETPUICCKUX (DYHKITUH.
Tpuronomerpuueckue HepaBeHcTBA"

49 OcHOBHBIE METOIbI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

50 OCHOBHBIE METOIBI PEIICHUS
MOKA3aTeIbHBIX HEPABCHCTB

51 OcHOBHBIE METOIbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

59 OcHOBHBIE METOIbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METOIBI PEIICHUS
norapupMHUECKUX HEPABEHCTB

54 OcHOBHBIE METOIbI PEIICHUS
Jorapu(pMUUECKUX HEPABEHCTB

55 OCHOBHBIE METOIBI PEIICHUS
Jorapu(pMUUECKUX HEPABEHCTB

56 OCHOBHBIE METOIBI PEIICHUS
norapupMHUECKUX HEPABEHCTB

57 OcCHOBHBIE METOIBI PEIICHUS
UppaIlMOHATIFHBIX HEPABEHCTB

58 OCHOBHBIE METOJIBI PEIICHUS
UppaIlMOHATIFHBIX HEPABEHCTB

59 OCHOBHBIE METOJIBI PEIICHUS
UPPAIMOHATILHBIX HEPABEHCTB

50 OcCHOBHBIE METOIBI PEIICHUS
UppaIlMOHATIFHBIX HEPABEHCTB

61 I'paduueckne METOBI pemIeHUs
UPPaAlMOHATILHBIX YPaBHEHHIA

62 I'paduueckne METOBI pemIeHUs
UPPAIMOHATBLHBIX YPABHCHHMA

63 I'paduueckue MeTobI peneHus
MOKAa3aTeNbHBIX YpaBHEHUN

64 ['padmaeckre METOIBI pEIICHHS
MOKAa3aTeTbHBIX HEPABEHCTB

65 ['padmaeckre METOIBI PEIICHHS




JOrapupMHUECKUX ypaBHEHUH

66

67

['paduueckue METO B! perIeHuUs
norapupMHUECKUX HEPABEHCTB

['padmyeckue METOABI peLIeHUs
Jorapu(pMUUECKUX HEPABEHCTB

68

I'paduueckue MeToBI pemeHUs
MOKA3aTeIbHBIX U JTOTapU(OMUIECKUX
ypaBHEHUH

69

70

71

I'paduueckue MeTo Bl pemieHus
MOKA3aTeIbHBIX U JIOTapU(YMUIECKUX
yYpaBHEHUI

['padmyeckue METOABI peLIeHHs
MOKa3aTeNIbHBIX U JIOrapuOMUUECKUX
HEPaBEHCTB

['padmyeckue METOABI peLICHHS

IIOKa3aTCJIbHBIX U J'IOl"apI/Iq)MI/I‘leCKI/IX
HCPAaBCHCTB

72

KonTtponsnas pabora:
"UppanuoHanbHble, TOKa3aTeIbHbIC U
norapupMHUIECKHe HepaBeHCTBRA"

73

Kommiekcubie uncna. Anredpandeckas
U TPUTOHOMETPHYECKasi JOPMBI 3aIHCH
KOMILJIEKCHOTO YHCIIa

74

75

KommnekcHsble uncna. Anredpandeckas
U TpUTrOHOMETpUYecKasi GopMbl 3aHCH
KOMIUIEKCHOTO YHUCJIa

Apudmernueckre onepanum ¢
KOMILJIEKCHBIMHU YUCIIAMU

76

ApudmeTrnueckue onepanuu c
KOMIUIEKCHBIMU YHCIIaMU

77

78

N3o0paxeHne KOMIIJIEKCHBIX YHUCET Ha
KOOPAWHATHOM IIOCKOCTH

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

79

®opmyna Myaspa. Kopau n-oi
CTEMEeHH U3 KOMIJIEKCHOTO YnciIa

80

81

®opmyna Myaspa. Kopau n-oi
CTEMEeHH U3 KOMILJIEKCHOTO Yncia

HpI/IMeHCHI/IC KOMIIJICKCHBIX UM CCJT OJIA
peliCHuA (I)I/I3I/I‘-ICCKI/IX n




TCOMCTPHUYCCKUX 3aaayd

KonTtponbnas pabdora: "KomriekcHbie

82 |
qrcia
83 HatypanbHble u 1enbie yncna
84 HarypanbHble u nensle yucia
g5 [TpuMeHeHrne TPU3HAKOB JIEIMMOCTH
EJBIX YUCEIT
86 [IpumeHeHne NPU3HAKOB IETUMOCTH
EJBIX YUCEIT
g7 [IpumeHeHre NPU3HAKOB IETUMOCTH
uensix yrcesn: HOJl u HOK
a8 [TpuMeHeHrne TPU3HAKOB JIEIMMOCTH
uensix yucen: HOJl u HOK
89 [IpumMeHeHne MPU3HAKOB IETMMOCTH
HEJBIX YUCEII: OCTATKH 110 MOJIYIIIO
90 [IpumMeHeHne MPU3HAKOB IETUMOCTH
EJIBIX YMCEII: OCTATKH 110 MOJYIIO
[TpuMeHeHNEe IPU3HAKOB JIEJIMMOCTH
91 IENIBIX YMCell: anroput™ EBkinaa s
pelIeHHS 3314 B TISITBIX YUCIIaX
92 KonTponpHas padora: "Teopus nembix
yucen"
CucreMa 1 COBOKYTHOCTb ypaBHEHUH.
93 PaBHOCHIIBHBIC CHCTEMBI H CHCTEMBI-
CIICAICTBUSA
Cucrtema U COBOKYITHOCTh YPaBHEHHIA.
94 PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CIICAICTBUSA
OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
95 COBOKYITHOCTEH paliMOHaIbHBIX
yYpaBHEHUNU
OCHOBHBIE METO/IBI PEIICHHS CUCTEM U
96 COBOKYITHOCTEH MpPPaLMOHATbHBIX
yYpaBHEHUU
OCHOBHBIEC METO/IBI PEIICHUS CUCTEM U
97 COBOKYITHOCTEH MTOKa3aTeIbHBIX
ypaBHEHUU
OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
98 COBOKYITHOCTEH MTOKa3aTeIbHBIX

ypaBHEHUU




99

OCHOBHBIE METO/IbI PEIICHUSI CUCTEM U
COBOKYITHOCTEH Jorapu(pMuuecKkux
ypaBHEHUH

100

OcHOBHBIE MCTOBI pCHICHHUA CUCTCM U
COBOKYITHOCTEH JIoTapu(pMUIecKux
ypaBHEHU U

101

[IpumMeHeHne CUCTEM K peIICHUI0
MaTeMaTHYECKUX 3a7a4 1 3a/1a4 U3
pa3nuyHbIX 00JacTell HAyKH U
peanbHON )KU3HU, HHTEPIIPETALUS
MOJyYEHHBIX Pe3yJbTaTOB

102

[IpumeHeHne cucTeM K peleHUI0
MaTeMaTUUYECKUX 3aja4 U 3aja4 u3
pa3IUYHbIX 00JaCTe HAyKu U
peaJIbHOM JKU3HU, HHTEPIIPETALIUS
HOJIy4EHHBIX Pe3yJIbTaToOB

103

[IpumeHeHre HepaBEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3ajay U 3aja4 u3
pa3IUYHbIX 00JaCTe HAyKu U
peaJIbHOM JKU3HU, UHTEPIIPETALIUS
HOJIy4EHHBIX Pe3yJIbTaTOB

104

KonTpoabHas padora: "Cucremsl
paluOHAJIbHBIX, UPpPALIMOHAJIBHBIX
MIOKa3aTeIbHBIX U JIOTapU(MUIECKUX
ypaBHEHUI"

105

106

ParnmonanbHble ypaBHEHUS €
napaMeTpamu

PannonanbHbIe HEpaBEHCTBA C
napameTpamu

107

PannonanbHBIE CUCTEMBI C
rapaMeTpamMmu

108

109

HppaunoHanbHble ypaBHEHUS,
HEpaBEHCTBA C NapaMeTpaMu

HppanuoHanbHble CUCTEMBI C
napameTpamu

110

111

112

IToka3aTenbHbIE ypaBHEHUS,
HEPaBEHCTBA C MMapaMeTpaMu

[loka3zarenbHbIE CUCTEMBI C
napaMeTpamu

Jlorapugmuueckue ypaBHeHHUs,
HEpaBEHCTBA C MapaMeTpaMu




113

JlorapugpmuuecKkue CuCTEMBI ¢
napaMeTpamu

114

115

116

TpUroHoMeTpUYECKUE YPABHEHHUS C
napameTpamu

TpuronomeTpuyeckrue HEpaBEHCTBA C
napaMeTpamu

TpuUroHoMeTpUYECKHE CUCTEMBI C
napaMeTpamu

117

IToctpoenue u uccinegoBaHue
MaTEMaTUYECKUX MOJENIEN PeaIbHbIX
CUTyalUi C IOMOULIBIO YPABHEHUH C
napaMeTrpamu

118

119

120

121

[Toctpoenune u uccienoBanue
MaTEMaTUYECKUX MOJENIEN peabHbIX
CUTYalHI C TOMOIIBIO CUCTEM
YPaBHEHUH € ITapamMeTpamu

[TocTpoenue u uccienoBanue
MaTEMaTUYECKUX MOJENIEH PEAIbHBIX
CUTYyalUi C IOMOULIBIO CUCTEM
YPaBHEHUH € ITapamMeTpamMu

Kontponbhas pabota: "3anauu ¢
napamerpamu"

[ToBTOpenue, 06001ICHNE,
cucTtemMaTu3anus 3Hanuil: "YpaBHenus"

122

123

124

[ToBTOpenue, o6odIIEHNE,

cucTemarusanus 3HaHui: "YpaBHenus"

[ToBTOpenue, 06001IIEHNE,
cucTeMaTH3anus 3HaHuil: "YpaBHEHHUS.
Cucremsl ypaBHeHHN"

[ToBTOpenue, 06001IIEHNE,
CHCTeMaTH3allys 3HAHMIA:
"HepaBencraa"

125

[ToBTOpenue, o6odIIEHNE,
cCUCTEeMaTH3aIis 3HAHWI:
"HepaBencraa"

126

127

[ToBTOpenwme, 0600IIEHNE,
CUCTEeMAaTH3aIis 3HAHWMI:
"Hepasencrna"

[ToBTOpeHnue, 060061ICHNE,
CHCTeMaTH3allysl 3HAHUIA:
"IIpousBoaHas u €€ npuMeHeHue"




[ToBTOpenue, 06001ICHNE,

128 CHCTeMaTH3aIlnsl 3HAHMIA: 1
"[IponsBoaHas u e€ npumMeHenue"
[ToBTOpeHnue, 06001ICHNE,

129 CHCTeMaTHU3alMsl 3HAHUIA: 1
"ITponsBoaHas u €€ npuMeHeHue"
[ToBTOpeHnue, 06001ICHNE,

130 cucreMaTu3anus 3HaHuil: "MHTerpan u 1
ero npuMeHeHue"

131 [ToBTOpEHME, 0600IICHUE, 1
cucremaTusanus 3Hanuii: "Oynkuun"

132 [ToBTOpeHnue, 06001ICHNE, 1
cucremaTtusanus 3Hanuii: "Oynkuun"

133 [ToBTOpenue, 06001ICHNE, 1
cucreMaru3anus 3HaHui: "OyHkuun"

134 HroroBast KoHTpoIbHAs paboTa

135 Hroroas xouTpoasHas pabora

136 [ToBTOpECHHE, O606H16HI:I€, 1
cHUCTeMaTu3alys 3HaHUH

OBILIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




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

* MaTemartuka: anredpa 1 Hayajla MaTeMaTHYECKOTO aHaIN3a, TEOMETPHSI.
Anrebpa 1 Havalla MaTeMaTUYecKoro ananusa, 11 kmace/ Komsirua FO.M.,
TkaueBa M.B., ®enopora H.E. u npyrue, AkiimonepHoe 00IIeCTBO
«3parenbetBO «lIpocBenieHne»

PabGouue Terpaau, Anrebpa u Hauajga MaTeMaTH4eckoro ananusa. Konsrux

O.M. u np. (10-11)

METOJINYECKHUE MATEPHAJIBI JIJIS1 YUYUTEJIA
Junaktudeckue matepuansl 1o anreope, 10-11 knace, 3uB b.I'., 'onpauy

B.A., 2021.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

https://resh.edu.ru/



