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MNOACHUTEJIBHASA 3AIINCKA

VYuebnbiii kKypc «Anrebpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OTHUM W3 HamboJiee 3HAYMMBIX B TPOrpaMMe cpeaHero oOmiero obpa3oBaHws,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIEeUMBAET WHCTPYMEHTAIbHYIO 0a3y s
U3YYEHUSI BCEX €CTECTBEHHO-HAyYHBIX KYpPCOB, a C JPYroil CTOPOHBI, (PopMUpYET
JIOTUYECKOE U a0CTPAKTHOE MBIIIJICHUE O0YyYarONIMXCs Ha YPOBHE, HEOOXOIUMOM
JUTsl OCBOSHUS WH(OPMATUKH, OOIIECTBO3HAHMSI, UCTOPHUH, CJIOBECHOCTH U JAPYTHX
JUCUMIUIMH. B paMkax AaHHOTO y4eOHOro Kypca OOydaroliuecs OBJIaJIeBaIOT
YHUBEPCATBHBIM SI3IKOM COBPEMEHHON HayKd, KoTopas (OpMyIuUpyeT CBOU
JOCTHKEHUSI B MaTEMaTHYECKOM opMme.

VYuebHblli Kypc anreOpsl M Havall MaTeMaTHUYECKOro aHalih3a 3aKja/IbIBaeT
OCHOBY [IJIi YCHENIHOTO OBJAJCHUS 3aKOHAMH (PU3UKUA, XUMHUU, OHOJIOTHUH,
MMOHMMAaHUS OCHOBHBIX TCHICHIIMHA Pa3BUTHS SKOHOMUKH U OOIIECTBEHHOMN KU3HU,
MO3BOJISIET OPHEHTUPOBATHCS B COBPEMEHHBIX HUMPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIOJIb30BaTh UX I JajbHEWIIero oOpa3oBaHus U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi oBiaJieHHe aOCTPAKTHBIMU M JIOTHYECKHU
CTPOTUMM KOHCTPYKIHUSMHU aireOpbl M MaTEMaTHUYECKOTO aHalih3a pPa3BUBACT
YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTb, JOKa3bIBaTh
YTBEPXKJICHUSI ¢ TIOMOIIBIO UHIYKIUUA U PACCyk IaTh JEAYKTHUBHO, HCIIOIb30BaTh
00001IIeHHEe W KOHKPETH3allhi0, a0CTparupoBaHUE U aHAIOTUI0, (GOPMHUPYET
KPEAaTUBHOE U KPUTUUECKOE MBIILICHHE.

B xoxe u3yuenuss yueOHOro kypca «AinredOpa v Havajla MaTeMaTH4YeCKOro
aHajau3a» OOydYaroluecs IMOJIy4YaroT HOBBIM OMBIT PEIICHUS MPUKIAAHBIX 3ajad,
CaMOCTOATEILHOTO TTOCTPOCHUSI MAaTEMAaTUYECKUX MOJIeNIEH PeaIbHbIX CUTYaIluH,
WHTEPHIpETAllU  TIOJYYCHHBIX  pEIIeHW#, 3HAKOMSTCS €  MIpUMepaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B NPHUPOJE, HAyKe U MCKYCCTBE, C
BBIJAIONTUMUCS MaTEMaTHYECKUMH OTKPBITHSMHU U UX aBTOpPaMH.

VYuebHblli Kypc 00Ja7aeT 3HAYUTENbHBIM BOCIHUTATEIHLHBIM TOTEHIIHAIIOM,
KOTOpPBIN peanu3yercs Kak depe3 Yy4eOHbIH MaTepuall, CHOCOOCTBYIOIIUI
(GbOopMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
JEATEeIIbHOCTH, TpeOyloled MNpOAOKUTEIbHON KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOSITeJIbHOCTH, AKKYPATHOCTU M OTBETCTBEHHOCTH 32 MOJyYCHHBIN pe3ysbTar.

B ocHOBe MeToaMKM 00ydeHUs anreOpe U HayallaM MaTeMaTUYeCKOTO aHAIHN3a
JICKUT EATCTHHOCTHBINA TPUHITUT OO0y YCHHUS.

B cTpykType yuebHOoro Kypca «Anredpa 1 Hauajila MaTeMaTHUYEeCKOTO aHATN3a»
BBIZICJICHBI  CIIEAYIOIIME COAEpKATeIbHO-METOauYecKkue JinHuu: «Yucna wu

BbIYMCIICHUS, «DYHKIIMU U Tpaduku», «YpaBHEHHUs U HepaBeHCTBa», «Hauana
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MaTeMaTHYeCKOro aHanusa», «MHoxkecTBa ©  Joruka». Bce ocHOBHbIE
COZIEPKATENbHO-METOANYECKHE JHHUM HW3YYaroTCsl Ha NPOTSHKEHUHM JBYX JIET
oOy4eHHs Ha YPOBHE CpeHET0 0011ero 00pa3oBaHus, €CTECTBEHHO JOTOIHSS IPYT
JpyTa ¥ TIOCTENEHHO HACHIIIAasICh HOBBIMH TEMaMU | pa3ziesiaMu. J[aHHbIN yaeOHbIiH
KypC SBIICTCS WHTETPATHBHBIM, TOCKOJIBKY OOBEIUHSET B cebe conepikaHue
HECKOJIbKMX MaTeMaTHYeCKHX AUCIMIUINH, TaKMX Kak anredpa, TPUTOHOMETpHS,
MaTeMaTHYECKUN aHaIHN3, TEOPHsI MHOKECTB, MaTeMaTHuueckas Jioruka u gpyrue. [1o
Mepe TOro Kak 00ydJaroIuecs OBJIaJEBAIOT BCE OoJiee MUPOKUM MaTeMAaTHUECKUM
anmapaToM, y HUX TOCJIEIOBATEIILHO (POPMUPYETCS M COBEPIICHCTBYETCS YMEHHE
CTPOUTh MAaTEMaTHYECKYI0 MOJIEJh PEATbHON CHUTyaluH, TPUMEHSATh 3HAHUS,
MOJyYeHHBIE TPHU H3YYCHHH Y4eOHOTO Kypca, JUIsl PEIICHHS CaMOCTOSTENIBHO
c(opMyIMPOBAHHON MaTeMaTUYECKOW 3a/ayd, a 3aTeM HMHTEPIPETUPOBATH CBOM
OTBET.

CopeprkarenbHO-MEeTOMYECKass JTUHUA «Uucina ¥ BBIYUCICHUS» 3aBEpIIacT
¢dbopMHpOBaHNE HABBIKOB MCIOIB30BAHUS JACUCTBUTEIBHBIX YHCEN, KOTOpOE OBLIO
HayaToO Ha YPOBHE OCHOBHOTrO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero o01iero
oOpa3zoBaHus 0co0O€ BHUMaHue yAeiusieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHUM, BKIIOYAIOMIMX B CEOsl MCIOJIb30BAHUE PA3IUYHBIX
dbopM 3amucu YHMCiIa, yYMEHUE JenaThb MNPUKUAKY, BBIMOJIHATH MPUOIMKEHHBIC
BBIUMCJICHHSI, OLICHUBATh YWCJIOBBIC BBIpAXEHHS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYyYalolIMMCS MHOXKECTBAa HATypalbHbBIX, IIEIbIX,
pallMOHANBHBIX U JCHCTBUTEIBHBIX  YHUCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4hceld. B KakaoM H3 53THUX MHOXECTB PacCMaTPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyecKue 3aJaud MU ONepaluu: JeJIeHHE Haleo,
OTEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LEJBIX 4YHCeN, ocoOble CBOICTBa
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCEN, apu(METHIECCKHIE ONEpalny, a TaKkKe
U3BJICUCHUE KOPHS HATypaJIbHOM CTETEHM HAa MHOMECTBE KOMIUJIEKCHBIX YHCElL.
brnaronmapsi mocienoBaTenbHOMY PACIIUPEHUIO KPyra HCIOJIb3YEeMbIX YHCEN U
3HaKOMCTBY C BO3MOXXHOCTSMH MX TMPUMEHEHHS JUIS PEUICHUS Pa3iNyuHbIX 33734
dbopMupyeTcsi TpeaCTaBICHUE O €IUHCTBE MATeMAaTHKH KaK HayKH W € POJiH B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MHpA, IMIMPOKO HCIOJIB3YIOTCA 0000IIeHue M
KOHKpETHU3aIHSI.

Jluaust «YpaBHEHUS M HEPABEHCTBA» pEATU3yeTCs HA MPOTSHKEHUU BCETO
oOyuyeHHsT Ha YpPOBHE CpPEIHEro oOIero o0pa3oBaHUs, MOCKOJBKY B KaXIOM
pasnene IIporpaMMbl MpeayCMOTPEHO pEIIeHHWE COOTBETCTBYIOIMX 3anad. B
pesynbTaTe OOydYaroliyecss OBJAQJACBAIOT PA3IMYHBIMH METOJAMH  PEIICHUS
palMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeNbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUYECKNX YpPAaBHEHHM, HEPABEHCTB M CHUCTEM, a Takke 3ajad,
cofepKammx mapameTpol. [lodydeHHBIE yMEHHS IIHPOKO HCIOIB3YIOTCS MpH
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UCCIIeOBaHUH (DYHKIUI C TIOMOIIbIO MPOU3BOIHOM, MPU PEUICHUH MPUKIAIHBIX
3a]a4 W 3a7]a4 Ha HaXOXKJEHHE HauOOJBIINX M HAWUMEHBIINX 3HAYCHUH (DyHKIUH.
Jannast copep:karenbHas JTMHUS BKIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMOJHATH  pacuérel 1o  (opmyrnam, 1peoOpa3oBaHUs  PaLUOHAIBHBIX,
VUPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAKCHMM, a TAKKE BBIPAKCHUU,
COJIEpKaIMX CTENEeHU U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepurasa IpOUCXOANT JajbHeIIee pa3BUTHE alTOPUTMUYECKOTO U aOCTPAKTHOTO
MBILUIEHUST 00yYaromuxcs, (OpMUPYIOTCS HaBBIKU JEAYKTUBHBIX PacCyXICHUH,
paboTel C CHUMBOJBHBIMU (OpMaMH, MPEACTABICHUS 3aKOHOMEPHOCTEH M
3aBHCHMOCTEN B BUJIE paBEHCTB U HEpaBEHCTB. Auiredpa npezuiaraet 3¢ heKTUBHbIE
WHCTPYMEHTBI ISl PELICHUS MPAKTHYECKUX W €CTECTBEHHO-HAYYHBIX 3ajady,
HaIJISIHO IEGMOHCTPUPYET CBOM BO3BMOYKHOCTH KaK A3bIKa HAYKH.

CopepxxarenpHo-MeTOoIMUecKass JHHUS «DYyHKIUM U TpaduKu» TECHO
neperjeTaeTcs ¢ APYrMMH JIMHUSMHU y4eOHOro Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3YUEHNs MaTepuana. M3yueHue creneHHou,
MOKAa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUMU 7Sl pelleHus 3a1ad U3 APYruX y4yeOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaKk U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. lIpu 3TOM OonblIoe BHMUMAaHHE
yaensercs: (GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (hOpMyJIaMU 3aBHCHMOCTH MEXKIY
pa3NUYHBIMH BEJIMYMHAMH, MCCIIEOBAaTh IMOJYyYEHHbIE (PYHKIWU, CTPOUTH HX
rpaduku. Marepuan 3Tol coaepKaTeJIbHOM JTMHUU HalleJIeH Ha pa3BUTHE YMEHUN U
HABBIKOB, II03BOJIAIOIIMX BBIPAXKaTh 3aBUCUMOCTH MEXAY BEJIMUMHAMH B Pa3IUYHON
dbopme: aHATUTHYECKOM, Tpadudeckor U ciioBecHO. Ero n3ydenne crocoOCTByeT
Pa3BUTHIO AJITOPUTMHUUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIIEHUIO U
KOHKPETU3AIMH, UCIOJIb30BAHUIO aHATIOTHH.

CopnepxarenpHas nuHuA «Havana MareMaTnyeckoro aHalin3a» MO3BOJISIET
CYILIECTBEHHO PaCIIMPHUTh KPyTI KaK MaT€MaTHYECKHX, TaK W MPUKIAJHBIX 3a/ad,
JOCTYIHBIX OOYyYarolMMCs, TaK KaK y HHUX MOSABISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKy  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh HMX HauOOJNbIIMNE W HAaUMEHbIIUE
3HAUEHHUA, BBIYMCIATH MUIOMAAu (GUryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl IpoueccoB. JlaHHasg coaepkareinbHas JHHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJEJEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOIUTh HAWITyYIllee PEIICHUE B MPUKIIAHBIX, B TOM YHCIIE COI[UATBHO-
HPKOHOMHYECKHUX, 3a/Jadyax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHan3a
CHOCOOCTBYET Pa3BUTHIO a0CTPAKTHOIO, (OPMaIbHO-IOTMUECKOr0 U KPEaTHUBHOTO
MBILUICHUS, (POPMHUPOBAHUIO YMEHHM pacro3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U UCKyccTBe. O0yuaromecs y3HatoT O BBIIAIOIINXCS



pe3ynbTaTax, MOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEeMaTHKH KaK HAyKH, U 00 HX
aBTOpax.

CopeprkaTenbHO-METOAUYeCKass TUHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOTruku. TeopeTuko-
MHOKECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MAaTEMATUKU
U Tpe[iaraloT Hambosiee YHUBEPCANbHBIA SI3BIK, OOBEIUHSIONUIUN BCE pa3/esbl
MaTeMaTUKH © e¢ TPWIOKEHUH, OHU CBSA3BIBAIOT pPa3HbIE MaTEeMaTHYCCKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B eauHoe uenoe. [loaTomy BaxkHO 1aTh
BO3MOXKHOCTh OOydarolmeMmycss IOHUMaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U HCIOJIb30BATh €T0 JIJIsi BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTE€MaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYIO €U CTPOTOCTh OOOCHOBAaHUW U CIEJOBAHUE OMpPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTeNbCTB.  3HAKOMCTBO  C  dJIEMEHTaMU
MaTEMaTUYECKOW JIOTUKH CIOCOOCTBYET pa3BUTHIO JIOTHUECKOTO MBIILICHUS
00yJaroIuxcs, MO3BOJSIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTUYECKUX
npaBui, POPMUPYET HABBIKM KPUTHICCKOTO MBIIIJICHUS.

B yueOHOM Kypce «AnreOpa W Hayaja MaTEMaTUYECKOTO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJIEIHPOBAHUS, KOTOpPbHIE MPU3BAHbBI
CIocOOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJIEICH peatbHBIX
CUTyalluii, HCCIEeNOBaHUS OSTUX MOJENEH ¢ MOMOIIbIO ammapata anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJyYeHHBIX pPe3yJabTaToB. Takue
3aJlaHUs BIUIETEHBI B KOK/IBIN U3 Pa3/IesioB MPOTpaMMBbI, IOCKOJIbKY BECh MaTepHall
y4eOHOTr0 Kypca IIMPOKO HCIIOJIB3YeTCs I pelieHus MPUKIaaHbIX 3anad. [lpu
pEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydYaromiuecss  pa3BHBAIOT
HaOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThC,
UCIIOJB30BaTh  AHAJIOTUI0, 0000maTh M KOHKPETU3UPOBaTh  MPOOJIEMY.
JesTenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHU3yeTCs B MPOIIECCe U3YyUEHUs BCeX TeM y4eOHOTO Kypca « Anredpa 1 Hadasna
MaTEMaTUYECKOTO aHATN3ay.

Ha wusydyenme yueOHOTO Kypca «AnreOpa W Hayajla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 knmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COJAEPKAHUE OBYUYEHUA

Yuciia 1 BbIYMCICHUS

HatypaneHbie u nenbie yucia. I[IpumeHeHne npru3HaKkoB AECIUMOCTH IIEJIBIX
qyuces, HauOoJpmuik oOuuid nenutens (manee — HOJl) m HamMeHblee oOlee
kpatHoe (nanee — HOK), octaTkoB 1o moay:nto, anropurMa EBkinuaa s penieHus
3a/1a4 B LEJIBIX YUCIIAX.

KommiekcHble uymcna. AnreOpandeckas W TPUTOHOMETpHUYECKas (POpPMbI
3allUCH KOMIUIEKCHOTO 4YHcia. ApudMeTHYecKHue Omnepanud ¢ KOMIUIEKCHBIMHU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCE Ha KOOPAMHATHOM IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oil creneHu u3 KOMIUIEKCHOTO uncia. [IpumeHenue
KOMILJIEKCHBIX YMCEN IJIs1 PEIICHHS (PU3NUECKUX U TEOMETPUUECKUX 3a/a4.

YpaBHeHNs U HEPABEHCTBA

Cucrema 1 COBOKYIMHOCTh YPAaBHEHUN U HEPABEHCTB. PABHOCUIIBHBIE CHCTEMBI
Y CUCTEMBI-CIICCTBUS. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO0op  KOpHEHl  TPUTOHOMETPUYECKMX  YPaBHEHUH €  MOMOUIbIO
TPUTOHOMETPHUUECKON OKPYKHOCTHU. PerieHne TpuroHoOMEeTpuYeCKUX HEPABEHCTB.

OCHOBHBIE METOABl PEIIECHUS TOKA3aTEeNbHbIX U  JIOTApU(PMHUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PELICHHsS] CUCTEM K COBOKYITHOCTEH palMOHAJIBHBIX,
UPpALMOHAIBHBIX, TOKA3aTEIbHBIX U JOTapU(PMUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.

[IpuMeHeHne ypaBHEHH, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMAaTUYECKUX
3a]a4 U 33/1a4 U3 pa3IMuHbIX 00JaCTell HAyKU U peasIbHOM KU3HU, UHTEPIpEeTaIis
MOJIyYEHHBIX PE3yJIbTATOB.

@OyHkuuu U rpadpuku

I'padpux kommosunuu GyHkuuil. I'eomerpuueckue 00pa3bl ypaBHEHUU H
HEPaBEHCTB HAa KOOPJAWHATHOM ITUIOCKOCTH.

Tpuronomerpruueckre QPyHKIIUU, UX CBOMCTBA U TPAPUKHU.

['padprueckre MeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. |'paduueckue
METO/Ibl PEIICHU 3a1a4 C TapaMEeTPAMH.

Hcnonp3oBanue rpadukoB (yHKUMNH i1 HCCIENOBAaHUS TMPOIECCOB U
3aBHCHUMOCTEH, KOTOpbhIE€ BO3HUKAIOT MPH PEIICHUWU 3a7ad U3 JAPYTUX y4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Havana maTremMaTH4ecKoro aHajmsa



[TpumeHneHre MPOU3BOIHON K MCCIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTb U
sKkcTpeMyMbl. HaxoxneHre HanboapIIero 1 HAMMEHBIIET0 3HAYEHUI HEMPEPBIBHON
(bYHKIIMHM Ha OTpE3Ke.

[IpuMeHeHnE TPOU3BOJHOM I HAXOXKICHUS HAWJIY4Ilero pEUICHUs B
NPUKIAIHBIX 3a/adax, Uil ONPENCIICHUS] CKOPOCTH M YCKOPEHMS IMpolecca,
3aJIaHHOTO (HOPMYJIION WIIH TPAPUKOM.

[TepBooOpa3Has, OCHOBHOE CBOWCTBO TIEpBOOOpa3HBIX. I[lepBoOOpa3HbIC
aneMeHTapHbIX QyHKIui. [IpaBuina HaxoX1eHUs TepBOOOPA3HBIX.

HNnTerpain. ['eomeTpruuecknid CMbICT UHTErpaja. Beraucienne onpenei€HHOro
uHTerpaia no popmysne Herotona-Jleionuna.

[Ipumenenrne WHTErpajia IS HAXOXKJIEHUS IUIOIMIAACH IMIOCKUX GUryp u
00BEMOB F€OMETPUUECKUX TET.

[Ipumepsl pemenuit auddepeHuanbHbIX ypaBHeHUN. MartemaTudeckoe
MOJICJIMPOBAHUE peajbHBIX TPOLECCOB € MOMOLIBI0  auddepeHInaTIbHbIX
YPaBHECHUM.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA n HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpaxaaHCKOr0 BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUHCKOTO 0OIIECTBA, MPECTABICHUE O MATEMAaTHYECKHIX
OCHOBaX (DYHKIIMOHMpPOBAHUS PA3JIMYHBIX CTPYKTYp, SBJICHUN, MPOIEAYP
IpaXJIaHCKOTO  oOmiectBa  (BBIOOPBI, ONpPOCHI U JIpyroe), yMeHHue
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
(GYHKIUSMU 1 HA3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIEHHE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE OATUX JOCTHKEHUW B JAPYrMX HayKaxX, TEXHOJOTrusX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEH POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTIKCHUN HAYKU U ACSTEIbHOCThIO YUEHOT0, OCO3HAHUE JINYHOTO
BKJIaJ1a B IOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIIOUAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELICHU, pacCy>KJI€HUI, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3uUecKoro BOCIUTAHUS:

cOPMHPOBAHHOCTh, yMEHUS TPUMEHSATh MAaTeMAaTHUYeCKHe 3HAaHUA B
HWHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3J0POBbIO (3I0pPOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, PEryisipHas (U3NYecKasi aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HWHTEpeC K
pazmuuHbIM  chepaM  NMPOdEeCCHOHAIBHOM  NESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP



Oynymeli mnpodeccnrn W pearru30BBIBATH COOCTBEHHBIC IKU3HCHHBIC TIUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa3OBaHHUIO U
caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HHM, TOTOBHOCTh K AaKTUBHOMY
Y4acCTHIO B PEIICHUHU PAKTUUECKUX 3a/1a4 MaTeMaTHYeCKON HalpaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIIUTAHUS

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJIbTYPhl, TIOHUMAHWE BIIASHHS
COIMAIBHO-?PKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON W COIUATBLHOM
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa dKOJOTHYECKUX POoOJeM, OpUEHTAIIHS
Ha TPUMCHCHHE MaTEeMaTHYeCKUX 3HAHUW IS pelieHus 3agad B 00JacTu
OKpY’)Karollel cpenbl, IJIAaHUPOBAHME IIOCTYNKOB W OIGHKH HMX BO3MOXKHBIX
MOCJIEACTBUM JIJISl OKPY>KAIOIIE CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHS HAYKH M 00IIIECTBEHHOM MPAKTHUKH, TOHUMAaHUE MaTeMaTHYECKOM
HAyKH Kak cepbl 9eTOBEUCCKOM IeATeILHOCTH, STANOB €€ Pa3BUTHS M 3HAUUMOCTH
JUTSL pa3BUTHS ITUBWIN3AINH, OBJIAJCHUE SI3IKOM MaTEMaTHKH U MaTeMaTHIECKOU
KyJbTYpO# KaKk CPEACTBOM ITO3HAHMS MHPA, TOTOBHOCTH OCYIIECTBIISITh MPOSKTHYIO
1 UCCIIeIOBATEIIbCKYIO JEATEIbHOCTh MHANBUIYAIbLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

ITo3HaBaTe/IbHBIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3oBble 1ornuecKkue aeiicTBUA:

BBIBJISITh M XapAaKTEPU30BaTh CYIIECTBEHHBIE INPU3HAKKM MATEMATUYECKHUX
OOBEKTOB, TOHATHUH, OTHOUICHMH MEXIy MNOHATUAMH, (HOPMYIHpPOBATH
OTIpe/IeNICHUs TOHATHI, yCTaHAaBIMBATh CYIIECTBEHHbIN NMPU3HAK KiacCU(pUKALIUH,
OCHOBAaHMSI 1711 0000IIEHHS U CPABHEHHSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMylIupoBaTh U  MOPeoOpPa3oBBIBaTh  CYXKACHHUS:
YTBEPAUTEIbHBIE U OTPULIATENbHbIC, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISABJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOPEUHS
B (hakTax, JAHHBIX, HAOIIONEHUSAX M YTBEPXKIEHUSX, MpEAsaratb KpUTEPUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUHNIA;

JeJaTh BBIBOABI C HCMOJb30BAHHEM 3aKOHOB JIOTMKH, JEAYyKTHBHBIX H
WHIYKTUBHBIX YMO3AaKIIOUEHUH, YMO3aKJIFOUEHUH 110 aHAJIOTHH;

IIPOBOJAMUTH CAMOCTOATENIBHO J0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBAaTh aPTyMEHTALMIO, IPUBOJUTE IPUMEPHI U
KOHTPHPHUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KIEHUS U BBIBOJIbI;



BbIOMpaTh cmoco0 pemieHusi ydeOHOW 3amayu  (CpaBHUBATh HECKOJIBKO
BapHAHTOB PEILICHHS, BHIOMpPATh HANOOJIee MOAXOASIINN C yUETOM CaMOCTOSATEIHHO
BEIJICIICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

UCTIONIb30BaTh BOMPOCHI KakK WCCIEAOBATEIbCKUNA WHCTPYMEHT TIO3HAHMUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (OopMHpOBaTH TMMOTE3Y, ApryMEHTHPOBATH
CBOIO TIO3HIINIO, MHEHUE;

MIPOBOJUTH CAMOCTOSITEIHHO CIUTAHUPOBAHHBIN IKCIEPUMEHT, UCCIICIOBAHHE
110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00BEKTa, SIBIICHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POpPMYTHpPOBaTH OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHHUSA, HUCCIENOBaHUS, OLEHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOllecca, a TaKkKe BBIABUTATD
MIPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmaunmeii:

BBISIBIIATH Je(UIUTHI UHPOPMAIIMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIPOC U JJIsI pEIICHUS 3a/1auu;

BBEIOMPATh MH(POPMAITHIO U3 HCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBATh M MHTEPIPETHPOBATH MHGOPMAIIHIO PA3IMYHBIX BUIOB U (hOpPM
MPE/ICTaBIICHNUS,;

CTPYKTYpUPOBaTh MH(POPMAIIUIO, TPEJCTABIATh €€ B pa3IUyHbIX (Popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OIICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(hOpPMYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIC YHMBEpPCaAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYkKACHHS B COOTBETCTBUU C YCIOBUSMU U
LEJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX
U IIMCBbMEHHBIX TEKCTaxX, JaBaTb IOSCHEHHUs II0 XOIy pEUIeHus 3a]auyu,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJayd, BBICKA3bIBaTh WJEH, HAICJICHHBIE Ha TIOHUCK
pelIeHns, COIOCTABIATh CBOM CYXACHUSA C CYXXIACHUAMH APYIMX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3IMYUEe U CXOACTBO IMO3UIUH, B KOPPEKTHOH (opme
(bopMyIMpOBaTHh PA3HOIJIACHS], CBOU BO3PAKEHUS;
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IIPEACTABIATh PE3YIbTAThl PELICHUs 3a/1a4d, SKCIIEPUMEHTA, UCCIIEIOBAHMS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaad
IPE3CHTALUN U OCOOCHHOCTEN ayIUTOPUHU.

PeryasiTuBHbIe YHHMBeEpPCAJbHbIE YueOHbIE NeiCTBUSA

Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHUs C
y4ETOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

BJIaJICTh ~ HABBIKAMU  TO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEPILIAEMBIX JIEUCTBUI U MBICIMTEIBHBIX MPOILECCOB, UX PE3YyJIbTATOB, BIAJCTh
croco0aMu CaMOINPOBEPKHU, CAMOKOHTPOJISL Mpollecca M pe3ysibTaTa pEIIeHUs
MaTeMaTUYECKOM 3aauu;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYThH TIPH PEHICHUU 3a/1ayH,
BHOCUTH KOPPEKTUBBI B JEATECILHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, JAHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBACHATH MPUYUHBI
JIOCTUKEHUS UM HEJOCTUKEHUS PE3yJIbTaTOB JEATCIIBHOCTH, HAXOJUTh OIIHUOKY,
JlaBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eITEJILHOCTD:

MOHUMATh M MCIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIMBUIYaJIbHOU
paboThl mpu pemeHur Y4YeOHbIX 3aJad, NPUHUMATh II€JIb COBMECTHOMU
JIeATEIIbHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM pabOThl, pacrpenessiTh
BUJIBI pabOT, I0TOBAPUBATHCS, 00CYKAaTh MPOLIECC U pe3yIbTaT pab0Thl, 00001IAThH
MHEHHUS HECKOJBKHUX JIIOJICH;

y4acTBOBaTh B TPyNMoOBBIX (opMax paboThl (0OCykaeHMs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBbD» U UHBIE), BHITOJIHATH CBOIO YaCTh PA0OThI U KOOPIUHUPOBAThH
CBOU JICUCTBUS C APYTUMHU YJIC€HAMU KOMaH/IbI, OIIEHUBATh KA4€CTBO CBOETO BKJIAJa
B 00muid TPOAYKT TIO KpUTEPUSM, CHOPMYJIUPOBAHHBIM  yYaCTHHKAMU
B3aUMOJCHUCTBUS.

HPEAMETHBIE PE3YJIBTATDBI

K koniy obyuenuss B 11 kjacce oOydarIIMiiCs TOJYYUT CIICAYIOIIHE
MpeAMETHbIE PEe3yJIbTaThl MO OTIEIbHBIM TeMaM paboueld MporpaMMmbl Y4eOHOTO
Kypca «Anrebpa 1 Hauaja MaTeMaTHYECKOTO aHATN3a»:

Yuciaa v BBIYUCTCHUSA:
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CcBOOOJIHO OIEpPUPOBaTh MOHATUSMU: PAIMOHATBHOE YHCIO, OECKOHEYHas
nepuoAnueckas ApoOb, TPOIEHTHI, HWPPANUOHATBFHOE YHCIO, MHOXECTBA
PAlMOHAJIBHBIX U IEMCTBUTENIBHBIX YUCEN, MOIYJb AEHCTBUTEIBHOTO YUCIIA,;

OPUMEHATh JIpOOM M TPOLEHTHI JUIsl PEIIeHUs MPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIICH 3HAHUM U PEaTIbHOU KU3HU;

IPUMEHSATH NPUOIMKEHHBIE BBIYMCIICHUS, TPaBUila OKPYTIJIEHUS, IPUKUIKY H
OLICHKY PE3yJIbTaTa BBIYNCICHNN;

CBOOOJTHO OMEPUPOBATH MOHSITHEM: CTENEHb C I1EJbIM I[OKa3aTeleM,
UCII0JIb30BaTh MOAXOSIIYI0 (DOPMY 3allUCH TIEUCTBUTEIIBHBIX YHCEIT JIJISl pEIICHUS
MPAKTUYECKUX 3a/1a4 U MPEJCTABICHUS JaHHBIX;

cBOOOIHO OIEpPUPOBATh MOHATHEM: apU(PMETUUECKUN KOPEHb HATypaTbHOMN
CTEIICHH;

CcBOOO/IHO OIIEPUPOBATH MOHATUEM: CTETIEHD C PAallMOHAIBHBIM I10Ka3aTeJeM;

CBOOOIHO ONEpUpPOBaTh MOHATHUAMU: JIOTapUPM UHCIa, JECITHUYHBIE U
HaTypaJibHbIE JIOTAPUDMBIL;

CBOOOJHO ONEPHUPOBATh MOHATUSIMHU: CHHYC, KOCHUHYC, TAHT€HC, KOTaHTE€HC
YUCIJIOBOTO apTyMEHTAa;

OIIEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAHT€HC YHCIIOBOIO
apryMeHTa.

YpaBHeHMS U HEPABEHCTBA:

CBOOOJHO OIEPUPOBATH MOHITUSMHU: TOXKIECTBO, YPABHEHUE, HEPABEHCTBO,
PaBHOCWIbHBIE YPABHEHUS U YPABHEHHUI-CIICICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

OPUMEHATh pPAa3IMYHbIE METOJbl PEIIEHUs PALUOHAIBHBIX U JIPOOHO-
pallMOHAJIBHBIX YPaBHEHWM, IIPUMEHATH METOJ HWHTEPBAIOB Ul PELICHUs
HEPABEHCTB;

CBOOOJHO OMNEPUPOBATH MOHATUAMH: MHOTOYJIEH OT OJHOW MEPEMEHHOM,
MHOTOYJIEH C LEIBbIMU KO3 PHUIIEHTaMU, KOPHU MHOTOUJICHA, TPUMEHSATD JIeJICHNE
MHOI'OYJICHA Ha MHOI'OWIEH C OCTaTKoM, Teopemy besdy u teopemy Buera mis
peneHns 3a1ady;

CBOOOJHO ONEPUPOBATH TMOHATUSMHU: CHUCTEMA JIMHEWHBIX YypaBHEHUA,
MaTpuLa, ONPEACIUTENb MATPULBI 2 X 2 W €ro TEOMETPUYECKHM CMBICI,
WCIIOJIB30BaTh CBOMCTBA ONpENENHTENss 2 X 2 g BBIYMCICHHMS €ro 3Ha4yeHus,
IIPUMEHATh ONPEACIIUTENIA Ul PELIEHUs CHUCTEMBbl JIMHEHMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAIIMU C MOMOILIBI0 CUCTEMBI JIUHEHHBIX YPABHEHUH,
UCCIIE0BATh IIOCTPOEHHBIE MOJEIH C IMOMOUIBIO MaTpHI] U OINpEAeIUTENEH,
WHTEPIIPETUPOBATH ITOJIYyUYECHHBIM pPE3yJIbTAT;

WCIIOJIb30BaTh CBOWMCTBA JIEUCTBUM C KOPHAMH Il TMpeoOpa3oBaHMs
BBIPAKCHUM;
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BBITMIOJIHATH MPeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUN, COJIEPKAINX CTEICHH C
parroHaIbHBIM TTOKa3aTeNIeM;

UCIIOJIb30BATh CBOICTBa norapumMoB s npeodpazoBaHus
Jorapu(MUYECKUX BBIPAKECHHUI;

CBOOOJTHO OMNEPUPOBATh MOHATUSIMHU: HUPpPAIMOHAIIBHBIC, IMOKa3aTeJbHbIC U
JorapuMHuuecKre ypaBHEHHUs, HAXOJAUTh UX PELICHUS C TOMOIIBIO PABHOCHIIbHBIX
MEPEXO0/I0B WM OCYIIECTBIISIS IPOBEPKY KOPHEI;

MPUMEHSTh OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYJIbI ISl TPpeoOpa30BaHUS
TPUTOHOMETPUUECKUX BBIPAKCHHUI;

CBOOOJTHO OMEPUPOBATH TMOHSATHUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
NPUMEHATh  HEoOXoammble  (HOPMYINIBI  JJIE  PEIICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPABHEHUH;

MOJICNIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDOKEHUS, YpPAaBHEHHS, HEPAaBEHCTBA IO YCIOBUIO 3a/1aud, MCCIEI0BATh
MOCTPOCHHBIE MOJICIU C UCIIOJIb30BAHUEM alapara aireOpsi.

DOyHkuuu ¥ rpapuku:

CBOOOJHO OINEpPUPOBATh MOHATUAMU: (DYHKIIMS, CIOCOOBI 3aaHusl (DYHKIIMH,
B3aMMHO OOpaTHble (QYHKIUU, KOMMO3UIMUs GyHKUUNA, Tpaduk QyHKIUH,
BBITIOJIHATDH dJIEMEHTapHbIE MTpeoOpa3oBaHus rpadukoB PyHKITHI;

CBOOOIHO OIEPHPOBATh MOHATHUSAMHU: 00JACTh OMPEACICHHUS W MHOKECTBO
3HaUYeHUH (DYHKIMH, HYIH (PYHKITUH, TIPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO OIMEpUpPOBaTh TMOHATUSMU: UYETHBIE U HEUETHbIE (DYHKIIHH,
nepuonyeckue (PyHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAKCUMYMBbI U
MUHUMYMBI (DYHKIIMH, HauOoJblliee W HauUMEHbIee 3HaYeHHe (YHKIUH Ha
IPOMEXKYTKE;

cBOOOHO ONEpPUPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HATypajdbHBIM U
HEeabIM TIoKa3zareneM, Ipaguk CTeneHHOW (GYHKIHMU C HATypalbHBIM U IIEJIBIM
nokasaresieM, rpaduk KOpHsS N-OW CTENeHW Kak (YHKIMH OOpaTHOM CTENEeHH C
HaTypaJbHBIM ITOKa3aTeleM;

ONEepPUPOBATh TIOHATUSAMU: JMHEHHAs, KBaApaTU4YHAS M JIPOOHO-JTMHEWHas
(bYHKIUH, BBITIONHATH dJIEMEHTApPHOE MCCIIEA0BaHNE U TIOCTPOSHUE UX TPapUKOB;

CBOOOJTHO OMEPUPOBATH MOHATUSMU: TOKa3aTeslbHAs W JorapupMuyeckas
byHKIMHA, UX CBOMCTBA U TpaduKH, MUCIOIH30BATh MX TpaQUKUA [JIs PEIICHUS
YPaBHEHHUI;

CcBOOOZIHO OMEpUPOBATH TIOHATHUSMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTB,
orpesiesieHue TPUTOHOMETPUUECKUX (PYHKIMI YUCIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpaduku (YHKIUA I UCCIENOBAHUS TIPOIECCOB M
3aBUCUMOCTEH TPHU PEIICHUH 3a/ad U3 JPYTUX yUYEeOHBIX MPEIMETOB U PEabHOMN
KU3HU, BBIpAXXaTh (HOpMyIaMH 3aBUCIMOCTH MEXy BETUUMHAMU;
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Hauana MaTeMaTH4ecKOro aHajamu3sa:

CBOOOJTHO OTEPHUPOBATH TOHATHIMU: apu(PMeTHUecKass W TeOMETpUYeCKas
nporpeccusi, 06CKOHEYHO yOBIBAIOIasi TeOMETpHYIECKasi MPOTPECCUs, THHCHHBIA U
HKCIIOHEHIIUATIBLHBIN poCT, (hOpMyJia CIOKHBIX IPOLIEHTOB, UMETh MPEJCTABICHUE O
KOHCTAHTE;

MCIMOJIb30BaTh MNPOTPECCUM I PELICHUS] PEATbHBIX 3a4a4 IMPUKIATHOTO
Xapakrepa;

CBOOOJTHO OIEPUPOBATH MOHIATHIMU: MTOCIEI0BATEILHOCTD, CIIOCOOBI 3a1aHUS
MOCJIEA0BATEIBHOCTEH, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEAOBATEIBLHOCTH,
MIOHMMATh OCHOBBI 3apOKJICHHUS MAaTeMaTHYECKOrO0 aHaju3a KaK aHalu3a
OECKOHEUHO MAaJIbIX;

CBOOOTHO ONIEPUPOBATH OHATUSIMU: HEMPEPHIBHBIC (PYHKITUH, TOYKU Pa3pbiBa
rpaduka GyHKIMH, aCUMIITOTHI rpaduka QyHKINY;

CBOOOJTHO OIEPUPOBATH TMOHATUEM: (YHKIMS, HEMpEpbIBHAs HAa OTpPE3KE,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (PYHKIIUN JIJIs1 pEIICHUS 3a/1a4;

CBOOOJIHO OIEpUPOBATH TMOHITUSIMHU: TIepBasi M BTOpas MPOU3BOIHbBIC
(GyHKLIMH, KacaTellbHas K TpaduKy QyHKIUY;

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, MPOWU3BEICHUS, YACTHOIO U KOMIO3ULIUH
NBYX (PYHKIUH, 3HATh TPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIUH;

UCIIOJIB30BaTh TE€OMETPUUECKUA W (UBUYECKUM CMBICT TPOU3BOJHOM IS
pelIeHus 3a1ay.

MHo:xecTBa M JIOTHUKA:

CBOOOJTHO  ONEPUPOBATH  TMOHATUSIMHU: MHOXXECTBO,  ONEpali  Haj
MHOYXECTBaMU;

MCIMOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JJIsl ONUCAHUS peabHbBIX
MIPOIIECCOB U SIBJICHUH, IPU PEILICHUH 3a]1a4 U3 JPYTUX y4eOHBIX MPEAMETOB;

CBOOOJTHO OIEPUPOBATH MOHATUAMH: OIpEACNICHHe, TEOopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO O0BEKTA, I0KA3aTEIbCTBO, PABHOCUIILHBIC
YPaBHEHHUS U HEPABEHCTRBA.

K koniy obOyuenuss B 11 kjacce 0OydyarOIIMIiCSd TOJYYUT CIICAYIOIIHE
MpeAMETHbIE PE3yJbTaThl MO OTIEIbHBIM TeéMaM paboueil mporpamMMbl yu4eOHOTO
Kypca «Anrebpa u Hadajla MaTEeMaTUYECKOTO aHaTN3ay:

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO OTIEPUPOBATH MOHATUSIMU: HATYPAIHHOE U IIEJI0€ YKCIIO, MHOXKECTBA
HATYpPAJIbHBIX U LEJIBIX YHUCEN, UCIOIb30BATh MPU3HAKU JIEIMMOCTH LEIbIX YHCEN,
HOJl u HOK HarypanbHBIX 4ucen I pEelleHUs 3aAad, MPUMEHSTh alrOpUTM
EBxnuna;

CBOOOJTHO OMEPUPOBATH TMOHSATHEM OCTaTKa 1O MOJYJIIO, 3alHChIBAThH
HATypaJIbHBIE YUCJIA B PA3JIMYHBIX TO3UIMOHHBIX CUCTEMAX CUUCIICHUS,
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CBOOOIHO OMEpUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCIO U MHOECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE UYMCIa B alreOpandecko u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIOIHATH apu(METHUECKUE ONepaliil ¢ HUMHU U
M300pakaTh Ha KOOPJIMHATHOM TUIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO ONEPHUPOBATh MOHATHSIMH: HPPALMOHABHBIE, MOKa3aTelIbHbIE U
Jorapu(MUUECKre HEpPaBEHCTBA, HAXOAUTh WX PEUICHUS C  TOMOIIBIO
PaBHOCHWJIBHBIX MTEPEXOJIOB;

OCYHIECTBJIATH OTOOpP KOpHEW TMpHU pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJHO OINEpUPOBAaTh IOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh HEoOXOoAuMmble (GOpPMyINbl  JUIsl  PEIIEHHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOOIHO ONEpHUPOBATh MOHATUAMH: CUCTEMAa U COBOKYIHOCTh YPAaBHEHUN U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, NPPALMOHAIBHBIX, MIOKA3aTENbHBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

perarb palMOHAJIbHBIE, UppaLMOHAJIbHBIE, II0OKa3aTeIIbHEBIE,
jgorapupMuyecKue U TPUTOHOMETPUYECKHWE YpPaBHEHUs] U  HEPaBEHCTBA,
COJZIepIKallle MOYJIM U ITapaMeTPhl;

IPUMEHSATH TpadUuuecKre METOAbI JAJI PEIICHHUs YPABHEHUI U HEPaBEHCTB, a
TaKXKe 3a/1a4 ¢ apaMeTpaMy;

MOJIEJIMPOBaTh pealibHble CUTyallMd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIDAXXECHUs, YPAaBHEHHUS, HEPABEHCTBA M MX CHUCTEMBI IO YCIOBHUIO 3aJayH,
UCCJIEOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajureopsl,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pE3yJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpPOUTHh TpauKU KOMMIO3UIMU (GYHKIUI C TOMOIIBIO 3JIEMEHTapHOTO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX (DYHKIIMIA;

CTPOUTbH F€OMETPUUECKHE 00pa3bl ypaBHEHUI U HEPABEHCTB HA KOOPIMHATHOM
IIJIOCKOCTH;

CBOOOIHO  OMNEpUpPOBaTh MOHATUSAMHU: TpadUKH TPUTOHOMETPUUECKHUX
bynKmii;

OpUMEHATh (YHKUMU JJI1 MOJEITUPOBAHMS U MCCIEIOBAHUSA pPEaIbHbBIX
ITPOLIECCOB.

Hayaja MaTeMaTH4eCKOro aHajm3a:

UCIIOJIb30BaTh NMPOU3BOIHYIO JIsl MCCIIEeN0BaHUs (DYHKIIMHM Ha MOHOTOHHOCTD
U DKCTPEMYMBI;
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HaXOAWTh HanOoJbllee U HAMMEHbIIee 3HAUCHUSI (PYHKIIMN HENPEPHIBHON Ha
OTpE3KE;

UCIIOJIB30BaTh IMPOU3BOJHYIO Il HAXOXKJICHHUS HAWIy4ylIero peuieHus B
IIPUKJIAJAHBIX, B TOM YUCIIE COLMAIBHO-3KOHOMUYECKHUX, 3a/1a4ax, JJIsl OIPEIEICHUS
CKOPOCTH U YCKOpPEHHS Mpoliecca, 3aJaHHOro (hopMyIioi Win rpadukoMm;

cBOOOZIHO OMEpUPOBATh MOHATUSIMHU: TEpPBOOOpa3Has, ONpeAeTEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKIMNA UM BBIYHUCISATH
uHTerpai no gpopmyie Herotona-JIeitbHuma;

HAXOAMTH IJIOLIAAH IUIOCKUX QUTYp U 0OBEMBI TEN ¢ TOMOLIBIO UHTETpaIa;

UMETh IPEJCTABICHUE O MATEMaTUYECKOM MOJCIMPOBAHMU Ha IIPUMEpE
cocraBieHus nudpepeHnaIbHbIX ypaBHEHUH;

pemarb OpUKIaJHbIE 337a4d, B TOM YHUCIE COLMAIBHO-3KOHOMHUYECKOTO U
($u3MYECKOT0 XapaKkTepa, CpeCTBAMU MAaTEMAaTUYECKOTO aHaIN3a.
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TEMATHYECKOE IINTAHUPOBAHUE

Ne HaumenoBanune KoundecTBo 4yacoB
n/ pa3aesioB u TeM Bcer Kourpoabusl  IIpaktuyeckn  DJEKTpoHHbIE (LH(ppOBLIE) 00pasoBaTe/IbHbIE PECYPChI
I NporpaMMsl o e padoThbI e padoThbI
7 (T —. https://resh.edu.ru/subject/lesson/3966/start/
5 https://resh.edu.ru/subject/lesson/3987/start/273810/
1 ymeumii ¢ 22 1 https://resh.edu.ru/subject/lesson/6115/start/36346/
TOMOTHBIO . https://resh.edu.ru/subject/lesson/6116/start/273928/
MIPOU3BOTHOM
Ileppoobpasnas https://resh.edu.ru/subject/lesson/4924/start/225713/
2 12 1 https://resh.edu.ru/subject/lesson/3993/start/225744/
1 HHTCrpaj https://resh.edu.ru/subject/lesson/6117/start/225775/
https://resh.edu.ru/subject/lesson/6111/start/
PaBHOCHIBHOCTD https://resh.edu.ru/subject/lesson/3923/start/200607/
3 ypaBHEHUH U 14 1 https://resh.edu.ru/subject/lesson/4920/start/200702/
HEPABEHCTB https://resh.edu.ru/subject/lesson/5570/start/200795/
https://resh.edu.ru/subject/lesson/3943/start/200825/
HppanmonaibHbl
e, https://resh.edu.ru/subject/lesson/3852/start/
4 OKa3aTelILHBIE U 24 1 https://resh.edu.ru/subject/lesson/4731/start/
sorapuMudecKu https://resh.edu.ru/subject/lesson/5569/start/
€ HEpaBEHCTBA
https://resh.edu.ru/subject/lesson/4115/start/
KOMITeKCHELE https://resh.edu.ru/subject/lesson/4103/start/38536/
5 10 1 https://resh.edu.ru/subject/lesson/6120/start/38567/
e https://resh.edu.ru/subject/lesson/4930/start/79039/
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Harypanbubie u
Lenble Yncia

Cucremsl
paloHaIbHbIX,
HppAIMOHATIBHBIX
MOKa3aTeIbHBIX U
norapuMuIecKu
X YPaBHECHHMU

10

12

https://www.yaklass.ru/p/algebra/10-klass/deistvitelnye-chisla-
9102/naturalnye-chisla-povtorenie-11259/re-198ae908-4687-4b65-
bb41-bad5ad84a6fd?ysclid=I110nox48n214959044

https://thestudyway.com/logarifmicheskie_trigonometricheskie_siste
my/

3amauu ¢
napameTpamMmu

DNeMEeHTHI TEOPUH
rpagoB

16

https://alexlarin.net/ege/2015/skk.pdf?ysclid=Ill0sbkvx4923452948

10

Crnyuaiinble
BEJIMYMHBI U
pacrpeeneHus

11

[ToBTOpEHME,
000011IEHHE,
CHCTEMAaTHU3alHs
3HAHUH

https://resh.edu.ru/subject/lesson/4931/start/

OBLLEE
KOJIMYECTBO
YACOB 10
TIPOTPAMME

136

10 0
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ITOYPOYHOE IIVTAHUPOBAHUME

Ne
n/
n

Tema ypoka

IIpumeneHune
MPOU3BOTHOM K
HCCJICTOBAHUIO
byHKIUi HA
MOHOTOHHOCTE H
AKCTPEMYMBI

[Ipumenenue
MIPOU3BOAHOM K
HCCIIEIOBAHUIO
byHKIHMI HA
MOHOTOHHOCTb 1
AKCTPEMYMBI

IIpumeHeHune
MIPOU3BOAHOM K
UCCIIE0BAHUIO
byHKIMi Ha
MOHOTOHHOCTb U
3KCTPEMYMBI

IIpumeHeHune
MIPOU3BOAHOM K
HCCIIE0BAHUIO
byHKIMA HA

KoanuecTBO 4acoB

Bcer KoHTpoubH
0 ble padoThI

IIpakTHyec
KHe padoThl

Jara
H3Y4YeH
us

DJIeKTPOHHbIe N (poBbIe 00pazoBaTe/IbHbIE
pecypchl

https://resh.edu.ru/subject/lesson/3966/start/

https://resh.edu.ru/subject/lesson/3966/start/

https://resh.edu.ru/subject/lesson/3966/start/

https://resh.edu.ru/subject/lesson/3966/start/
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MOHOTOHHOCTb U
JKCTPEMYMBI

[IpumeHenue
MIPOU3BOAHOM K
UCCIIE0BAHUIO
byHKUMl HA
MOHOTOHHOCTb U
JKCTPEMYMBI

https://resh.edu.ru/subject/lesson/3966/start/

[Ipumenenune
MPOU3BOAHOM K
HCCJICTOBAHUIO
byHKIUi HA
MOHOTOHHOCTE H
3KCTPEMYMBI

https://resh.edu.ru/subject/lesson/3966/start/

Haxoxnenue
HauOO0JIbIIErO U
HAaUMEHBILIETO
3HAYEHUs
HEIPEPBIBHON
byHKIIUN Ha
OTpe3Ke

Haxoxnenue
HanOOJIBIIEr0 U
HaMMEHBIIIETO
3HAYCHHUS
HEIPEPBIBHON
byHKIMHA HA
OTpe3Ke

https://resh.edu.ru/subject/lesson/3966/start/

https://resh.edu.ru/subject/lesson/3987/start/273810/
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10

Haxoxnenue
HanOOJIBIIIETO U
HAaUMEHbIIIETO
3HAYEHUS
HEMPEpPhIBHOU
byHKIMN Ha
OTpEe3Ke

Haxoxxnenue
HauOOJIBIIIETO U
HAaHUMEHBILIETO
3HAYCHHUS
HEIPEPBIBHON
dyHKIMN Ha
OTpe3Ke

https://resh.edu.ru/subject/lesson/3987/start/273810/

https://resh.edu.ru/subject/lesson/3987/start/273810/

11

Haxoxnenue
HauOO0JIBIIEro U
HAaUMEHbILIETO
3HauEHUs
HEIPEPBIBHON
byHKIIUU Ha
OTpE3Ke

https://resh.edu.ru/subject/lesson/3987/start/273810/

12

Haxoxnenne
HauOO0JIBIIEro U
HAaUMEHBIIIETO
3HaYEHUs
HEIPEPBIBHOU
byHKIIUY Ha
OTpE3Ke

https://resh.edu.ru/subject/lesson/3987/start/273810/
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13

14

[Ipumenenue
IIPOU3BOTHON JUIS
HaXO0XJICHUs
HaWIy4IlIEero
pellIeHus B
IIPUKIIAHBIX
3azaqyax

[Ipumenenue
MIPOU3BOIHOM ISt
HAaXO0XKJICHUS
HAWIyYIIErO
pelIeHus B
MIPUKJIaAHBIX
3a/1a4ax

https://resh.edu.ru/subject/lesson/3987/start/273810/

https://resh.edu.ru/subject/lesson/6115/start/36346/

15

IIpumeHeHune
MPOU3BOAHON I
OnpeeIeHUs
CKOPOCTH U
YCKOpEHUs
mpolecca,
3a/1aHHOTO
bopmyoi umu
rpadpukom

https://resh.edu.ru/subject/lesson/6115/start/36346/

16

IIpumeneHne
MPOU3BOAHOM IS
ONpENCIECHUS
CKOpPOCTH U
YCKOpPEHHUS
npouecca,

https://resh.edu.ru/subject/lesson/6115/start/36346/
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3aJaHHOTO
dbopmyioit i
rpagpukoM

17

18

19

Komnoszuus
byHKIUH
Kommosumus
byHKIUI
Kommosunus
byHKIUI

https://resh.edu.ru/subject/lesson/6115/start/36346/

https://resh.edu.ru/subject/lesson/6115/start/36346/

https://resh.edu.ru/subject/lesson/6116/start/273928/

20

I'eomerpuueckue
00pa3bl
ypaBHEHUH Ha
KOOPJMHATHOU
MJIOCKOCTH

https://resh.edu.ru/subject/lesson/6116/start/273928/

21

I'eomerpuueckue
00pa3sl
yYpaBHEHUH Ha
KOOPAMHATHOU
IJIOCKOCTH

https://resh.edu.ru/subject/lesson/6116/start/273928/

22

KoHTtponbHas
pabora:
"UccmeqoBanue
byHKIHH C
TTOMOIIBIO
MPOU3BOJHOMN"

https://resh.edu.ru/subject/lesson/6116/start/273928/

23

[TepBooOpaznas,
OCHOBHOE

https://resh.edu.ru/subject/lesson/4924/start/225713/

23




CBOMCTBO
epBOOOPa3HBIX

24

[TepBooOpazubie
3JIEMEHTAPHBIX
byHKIHHA.
[IpaBuiia
HAXOXKICHUS
epBOOOPa3HBIX

https://resh.edu.ru/subject/lesson/4924/start/225713/

25

[TepBooOpasubie
3IIEMEHTAPHBIX
byHKIHHA.
[TpaBuna
HAXO0XKJICHUS
epBOOOPA3HBIX

https://resh.edu.ru/subject/lesson/4924/start/225713/

26

HuTrerpai.
I'eomerpuuecknii
CMBICJI MHTErpaja

https://resh.edu.ru/subject/lesson/4924/start/225713/

27

Brrancnenne
OIPEIEIIEHHOTO
WHTETrpaja mno
bopmyne
HrproTona-
JleiitOauna

https://resh.edu.ru/subject/lesson/3993/start/225744/

28

Brruncnenne
OIPEIENIEHHOTO
WHTErpaja mno
bopmye
HreroTona-
Jleitbuunma

https://resh.edu.ru/subject/lesson/3993/start/225744/
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29

30

31

32

[Ipumenenue
UHTErpaa i
HaXO0XJICHUs
Iomanaeu
IJIOCKUX QUryp
[IpumeHenue
UHTErpaa s
HaXO0XJICHUs
00BEMOB
TEOMETPUUYECKUX
TeN

[Tpumepsl
penieHnit
nuddepeHraibH
bIX YPaBHCHUHN
[Ipumepst
peLeHni
TuddepeHaibH
bIX YPaBHCHUHN

https://resh.edu.ru/subject/lesson/3993/start/225744/

https://resh.edu.ru/subject/lesson/3993/start/225744/

https://resh.edu.ru/subject/lesson/6117/start/225775/

https://resh.edu.ru/subject/lesson/6117/start/225775/

33

34

MaremaTtrueckoe
MOJIETUPOBaHUE
peabHbIX
IIPOLIECCOB C
MIOMOIUIBIO

g depeHmaibH
BIX YPAaBHEHUH
KonTtponbHas
pabora:

https://resh.edu.ru/subject/lesson/6117/start/225775/

https://resh.edu.ru/subject/lesson/6117/start/225775/
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"TlepBooOpaznas
u uHTerpan”

35

36

37

PaBHOCHIIBHBIE
npeoOpa3oBaHUs
YpaBHEHU I

PaBHOCHIBHEBIE
npeoOpa3oBaHMs
YpaBHEHUU

Iloustue

YpaBHCHUI-
CIICACTBHA

https://resh.edu.ru/subject/lesson/6111/start/

https://resh.edu.ru/subject/lesson/6111/start/

https://resh.edu.ru/subject/lesson/6111/start/

38

Bo3ssenenune
ypaBHEHUS B
YETBEPTYIO CTENEHb

https://resh.edu.ru/subject/lesson/3923/start/200607/

39

ITorennmpoBanne
norapuMUIecKu
X YPaBHEHUI

https://resh.edu.ru/subject/lesson/3923/start/200607/

40

Hpyrue
npeoOpa3oBaHusl,

MPUBOJISIINE K
YPaBHEHUIO-
CJIE/ICTBHIO

https://resh.edu.ru/subject/lesson/4920/start/200702/

41

IIpumeHeHue
HECKOJIbKUX
npeoOpa3oBaHM,
MPUBOISAIINX K
YpaBHEHHUIO-
CJIEJICTBUIO

https://resh.edu.ru/subject/lesson/4920/start/200702/
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42

Pemenue
ypaBHEHUU c
MIOMOILIBIO CUCTEM

https://resh.edu.ru/subject/lesson/5570/start/200795/

43

Pemenue
HEPABEHCTB C
OMOIILIO CUCTEM

https://resh.edu.ru/subject/lesson/5570/start/200795/

44

45

46

Bossenenune
YpPaBHECHHUS B
YETHYIO CTEIICHb

Hpyrue
npeoOpa3oBaHus

ypaBHEHUU

Bossenenune
HEpPABEHCTB B
YETHYIO CTEIICHb

https://resh.edu.ru/subject/lesson/5570/start/200795/

https://resh.edu.ru/subject/lesson/3943/start/200825/

https://resh.edu.ru/subject/lesson/3943/start/200825/

47

[IpumeHeHne
HECKOJIbKUX
npeoOpazoBaHui

https://resh.edu.ru/subject/lesson/3943/start/200825/

48

Kontponbnas
pabora:
«PaBHOCUIIBHOCTB
YpaBHEHUH U
HEPABEHCTB»

https://resh.edu.ru/subject/lesson/3943/start/200825/

49

OcHOBHEBIE
METOAbI peHIeHI/ISI
ITOKA3aTCJIIBHBIX
HEPaBEHCTB

https://resh.edu.ru/subject/lesson/3852/start/
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50

OcHOBHBIE
METOJIbI PEIICHUS
[TOKa3aTeJIbHBIX
HEPABCHCTB

https://resh.edu.ru/subject/lesson/3852/start/

51

OcHOBHBIE
MCTOAbI pCLHeHI/ISI
[TOKa3aTeJIbHBIX
HEPABCHCTB

https://resh.edu.ru/subject/lesson/3852/start/

52

OcHOBHBIE
METOAbI peIHeHI/Iﬂ
IIOKA3aTCJIIBHBIX
HEPABCHCTB

https://resh.edu.ru/subject/lesson/3852/start/

53

OcHOBHBIE
MCTO/Ibl PCUHICHUA
norapuMUIecKu
X HEPABEHCTB

https://resh.edu.ru/subject/lesson/3852/start/

54

55

56

OcHOBHbIE
MCTO/Ibl PCUHICHUA
norapuMUIecKu
X HEPABEHCTB

OcHOBHbIE
MCTOJbI pCUHICHUA
norapuMUIeCcKu
X HEPABEHCTB

OcHOBHbIE
METOJIbI PEIICHUS
JorapuMUIeCcKu
X HEPaBEHCTB

https://resh.edu.ru/subject/lesson/3852/start/

https://resh.edu.ru/subject/lesson/3852/start/

https://resh.edu.ru/subject/lesson/3852/start/
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57

OcHOBHBIE
METOJIbI PEIICHUS
UPPAIIOHATBLHBIX
HEPABCHCTB

https://resh.edu.ru/subject/lesson/3852/start/

58

OcHOBHBIE
MCTOAbI pCLHeHI/ISI
UPPAIIOHATBLHBIX
HEPABCHCTB

https://resh.edu.ru/subject/lesson/3852/start/

59

OcHOBHBIE
METOAbI peIHeHI/Iﬂ
UppalMOHaIbHBIX
HEPABCHCTB

https://resh.edu.ru/subject/lesson/3852/start/

60

OcHOBHBIE
METOAbI pCHIeHI/ISI
UppaluOHaIbHBIX
HEPABEHCTB

https://resh.edu.ru/subject/lesson/4731/start/

61

62

63

I'paduueckue
METO/IBI peIIeHUS
UppaIMOHATEHBIX
YpaBHEHUU

I'paduueckue
METO/IBI pEIICHUS
UppaIMOHATBEHBIX
ypaBHEHUU

I'paduueckue
METO/IbI pelIeHUs
MIOKa3aTeNbHBIX
ypaBHEHUU

https://resh.edu.ru/subject/lesson/4731/start/

https://resh.edu.ru/subject/lesson/4731/start/

https://resh.edu.ru/subject/lesson/4731/start/
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64

I'paduueckue
METO/IbI PEIICHHS
IIOKa3aTeJIbHBIX
HEpaBEHCTB

https://resh.edu.ru/subject/lesson/4731/start/

65

I'paduueckue
METO/Ibl PEILICHUS
JorapupMHUECKU
X YpaBHEHUI

https://resh.edu.ru/subject/lesson/4731/start/

66

I'paduueckue
METO/bI peIICHUS
norapuMudecKu
X HEpaBEHCTB

https://resh.edu.ru/subject/lesson/4731/start/

67

I'paduueckue
METO/Ibl PeIIeHUs
norapuMUIecKu
X HEpaBEHCTB

https://resh.edu.ru/subject/lesson/5569/start/

68

I'paduueckue
METO/Ibl PeIIeHUs
MOKa3aTeNbHbIX U
norapuMUIecKu
X YPaBHEHUI

https://resh.edu.ru/subject/lesson/5569/start/

69

['papuueckue
METO/IbI pelIeHUs
MOKa3aTeNbHbBIX U
norapuMUIEeCKu
X YPaBHEHUI

https://resh.edu.ru/subject/lesson/5569/start/

70

['padpuaeckue
METO/IBI pEIICHUS

https://resh.edu.ru/subject/lesson/5569/start/
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MOKA3aTebHBIX U
Jorapu(MUIECKH
X HEPaBEHCTB

71

I'paduueckue
MCTObI pCHICHUA
IIOKa3aTCJIbHBIX U
Jaorapu(HMUUECKH
X HEPaBEHCTB

https://resh.edu.ru/subject/lesson/5569/start/

72

73

Kontponbnas
pabora:
"UppaimoHanbHbl
e, MoKa3aTeNbHbIe
u
JorapupMHUECKU
€ HepaBeHCcTBa"

KommuiekcHeie
qucia.
Anrebpanueckas
U
TPUTOHOMETPHUUEC
Kast popmbl
3aIUCH
KOMILJIEKCHOTO
yucna

https://resh.edu.ru/subject/lesson/5569/start/

https://resh.edu.ru/subject/lesson/4115/start/

74

KowmriexcHele
qHpcla.
Anrebpanyeckas
n
TPUTOHOMETPHUYEC

https://resh.edu.ru/subject/lesson/4115/start/
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Kast (opMBbI
3aIKcu
KOMIUIEKCHOTO
qucia

75

Apudmernueckue

OTIEpAIH C
KOMILIEKCHBIMHU
YHCIaMH

https://resh.edu.ru/subject/lesson/4115/start/

76

Apudmernaeckue

OIIEpAIH C
KOMIIJICKCHBIMHA
YHCIaMH

https://resh.edu.ru/subject/lesson/4103/start/38536/

77

N3o6paxkenue
KOMITJIEKCHBIX
4HCell Ha
KOOPJMHATHOU
IJIOCKOCTH

https://resh.edu.ru/subject/lesson/4103/start/38536/

78

N3o6paxkenue
KOMITJIEKCHBIX
4HCell Ha
KOOPJMHATHOU
IJIOCKOCTH

https://resh.edu.ru/subject/lesson/4103/start/38536/

79

dopmyna
Myaspa. Kopau
N-0¥ CTENEeHU U3
KOMIUIEKCHOTO
qyucia

https://resh.edu.ru/subject/lesson/6120/start/38567/
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dopmyia
Myagpa. Kopau

https://resh.edu.ru/subject/lesson/6120/start/38567/

80 N-0li CTEIICHH U3
KOMILIEKCHOTO
quciia
[IpumeHenue
KOMILIEKCHBIX
mcet s https://resh.edu.ru/subject/lesson/4930/start/79039/
81 peIcHus
(bU3UYECKUX U
F€OMETPUYECKUX
3aja4
KonTponbhas
82 pabora: https://resh.edu.ru/subject/lesson/4930/start/79039/
"KoMmiekcHbIe
guca"
https://www.yaklass.ru/p/algebra/10-klass/deistvitelnye-
Harypanbnbie u chisla-9102/naturalnye-chisla-povtorenie-11259/re-

83 LIEJIBIE YUCTIa 198ae908-4687-4b65-bb41-
ba45ad84a6fd?ysclid=l1l0nox48n214959044
https://www.yaklass.ru/p/algebra/10-klass/deistvitelnye-

84 Harypanbnbie u chisla-9102/naturalnye-chisla-povtorenie-11259/re-

LIEJIBIE YHCIIa 198ae908-4687-4b65-bb41-
ba45ad84a6fd?ysclid=I110nox48n214959044
[Ipumenenue https://www.yaklass.ru/p/algebra/10-klass/deistvitelnye-
85 [IPU3HAKOB chisla-9102/naturalnye-chisla-povtorenie-11259/re-

JACIINMOCTHU L ECJIBIX
YUCCII

198ae908-4687-4b65-bb41-
bad5ad84a6fd?ysclid=Ill0nox48n214959044
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[Ipumenenue

https://www.yaklass.ru/p/algebra/10-klass/deistvitelnye-

86 MIPU3HAKOB chisla-9102/naturalnye-chisla-povtorenie-11259/re-
JEIUMOCTH LEIbIX 198ae908-4687-4b65-bb41-
yucell ba45ad84a6fd?ysclid=I110nox48n214959044
[IpumeHenue o
https://www.yaklass.ru/p/algebra/10-klass/deistvitelnye-
MPU3HAKOB . . .
g7 chisla-9102/naturalnye-chisla-povtorenie-11259/re-
Heﬂw'ogg HEABIX 1982€908-4687-4b65-bb41-
ancer: HO/lu ba45ad84a6fd?ysclid=Il0nox48n214959044
HOK
[IpumeHenne o
https://www.yaklass.ru/p/algebra/10-klass/deistvitelnye-
MPU3HAKOB . . .
88 chisla-9102/naturalnye-chisla-povtorenie-11259/re-
Heﬂw'ogg HEABIX 1982€908-4687-4b65-bb41-
aaced: Au ba45ad84a6fd?ysclid=ll0nox48n214959044
HOK
[IpumeHeHne L
https://www.yaklass.ru/p/algebra/10-klass/deistvitelnye-
MPU3HAKOB . . .
89 chisla-9102/naturalnye-chisla-povtorenie-11259/re-
ACIITIMIOETH THEBIX 1982€908-4687-4b65-bb41-
HACCIL. ocTaTku ba45ad84a6fd?ysclid=ll0nox48n214959044
110 MOAYJIIO
[IpumeHeHne L
https://www.yaklass.ru/p/algebra/10-klass/deistvitelnye-
MPU3HAKOB . . .
90 chisla-9102/naturalnye-chisla-povtorenie-11259/re-
ACTITIMIOETH TEBIX 1982€908-4687-4b65-bb41-
HHCeIl. ocTaTku ba45ad84a6fd?ysclid=ll0nox48n214959044
10 MOAYJIIO
IIpumeneHne L
https://www.yaklass.ru/p/algebra/10-klass/deistvitelnye-
MPU3HAKOB . . .
chisla-9102/naturalnye-chisla-povtorenie-11259/re-
91 JIEJTUMOCTH I[EJIBIX

YHUCEJl: aJrOPUTM
Esxnuna nist

198ae908-4687-4b65-bb41-
bad5ad84a6fd?ysclid=I110nox48n214959044
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pelLIeHMS 3a/1a4 B
LIEJIBIX YHCIIaX

92

93

KonTponbhas
pabora: "Teopus
HENBIX yucen"

Cucrema n
COBOKYIIHOCTh
YPaBHEHUM.
PaBHOCHIBHEBIE
CUCTEMBI B
CHCTEMBI-
CIIEACTBUS

https://www.yaklass.ru/p/algebra/10-klass/deistvitelnye-
chisla-9102/naturalnye-chisla-povtorenie-11259/re-
198ae908-4687-4b65-bb41-
bad45ad84a6fd?ysclid=Ill0nox48n214959044

https://thestudyway.com/logarifmicheskie_trigonometriches
kie_sistemy/

94

Cucrema u
COBOKYITHOCTh
YPaBHEHUM.
PaBHOCHIBHEBIE
CHCTEMBI U
CHCTEMBI-
CIIEACTBHUS

https://thestudyway.com/logarifmicheskie_trigonometriches
kie_sistemy/

95

96

OcHOBHBIE
METO/IbI pelIeHUs
CUCTEM U
COBOKYITHOCTEHN
panoHaNIbHBIX
YpPaBHEHUNU

OcCHOBHEBIE
METOAbI peLHeHI/IH
CHUCTCM U

https://thestudyway.com/logarifmicheskie_trigonometriches
kie_sistemy/

https://thestudyway.com/logarifmicheskie_trigonometriches
kie_sistemy/
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COBOKYITHOCTEHN
UpPpaLMOHATIBHBIX
ypaBHEHU M

97

OcHOBHBIE
METO/Ibl PEILICHUS
CUCTEM U
COBOKYITHOCTEH
HOKa3aTeIbHbIX
ypaBHEHUU

https://thestudyway.com/logarifmicheskie_trigonometriches
kie_sistemy/

98

99

100

OcHOBHBIE
METO/Ibl PEILICHUS
CUCTEM U
COBOKYITHOCTEH
IIOKa3aTebHBIX
ypaBHEHUNU

OcHoBHbIE
METO/bl PEIICHUS
CUCTEM U
COBOKYITHOCTEH
norapudmuyecku
X YPaBHEHUI

OcHOBHbIE
METO/Ibl PEIICHUS
CHUCTEM U
COBOKYITHOCTEH
norapuMUIeCcKu
X YpaBHEHHI

https://thestudyway.com/logarifmicheskie_trigonometriches
kie_sistemy/

https://thestudyway.com/logarifmicheskie_trigonometriches
kie_sistemy/

https://thestudyway.com/logarifmicheskie_trigonometriches
kie_sistemy/

101

IIpumenenue
CUCTEM K

https://thestudyway.com/logarifmicheskie_trigonometriches
kie_sistemy/
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102

103

peleHuo
MaTeMaTHYECKUX
3aj1a4 v 3a]1a4 U3
Pa3JInYHBIX
obJyacTelt HayKu U
pEATbHOM )KU3HH,
UHTEPIIPETAINS
MOJTy9EHHBIX
pe3yIbTaToOB

[Ipumenenue
CUCTEM K
pEeLIEHNUO
MaTEeMaTUYECKUX
3a/1a4 ¥ 3a]1a4 U3
pa3IUYHBIX
oOnacreil HayKu U
peanbHOU KU3HU,
WHTEpIpeTaLns
MOJIyYEHHBIX
pe3yabTaToOB

IIpumeHeHue
HEPABEHCTB K
PEILIEHUIO
MaTeMaTHYECKHUX
3aJa4 U 3a7a4 u3
Pa3IUYHBIX
oOnacteil HayKu U
pEaTbHOM KU3HH,
MHTEPIIpETALNS

https://thestudyway.com/logarifmicheskie_trigonometriches
kie_sistemy/

https://thestudyway.com/logarifmicheskie_trigonometriches
kie_sistemy/
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MOJIyYEHHBIX
pe3yJIbTaToB

104

105

Konrtponbnas
pabora:
"CucreMsl
palOHAJIbHBIX,
UppanoOHaIbHBIX
HOKa3aTeIbHbIX U
JorapupMHUECKU
X ypaBHeHHI"

PanuyonanbHnie

YpaBHEHHUS C
napaMeTpamu

https://thestudyway.com/logarifmicheskie_trigonometriches
kie_sistemy/

https://resh.edu.ru/subject/lesson/4931/start/

106

PanuyonanbHnie
HEpPABEHCTBA C
rapaMeTpamMmu

https://resh.edu.ru/subject/lesson/4931/start/

107

108

109

110

PanmonanbHbIe
CHUCTEMEI C
rapaMeTpamMmu

Uppanmonanbubie
ypaBHEHUS,
HEpaBEHCTBA C
napameTpamMu
Uppanmonanbubie
CHCTEMEI C
napameTpamu
IToxazaTenpHBIC
ypaBHEHUS,

https://resh.edu.ru/subject/lesson/4931/start/

https://resh.edu.ru/subject/lesson/4931/start/

https://resh.edu.ru/subject/lesson/4931/start/

https://resh.edu.ru/subject/lesson/4931/start/
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HEPABEHCTBA C
napaMeTpamu

111

112

113

114

IlokazarenbpHbIE
CHUCTCMBEBI C
napameTpamu

Jlorapudpmudecku
€ YpaBHEHUS,
HEpPaBEHCTBA C
napaMeTpamMu

Jlorapudpmudecku
€ CUCTEMBI C
napameTpamu
Tpuronomerpuye

CKHE€ ypaBHEHUS C
napameTpamu

https://resh.edu.ru/subject/lesson/4931/start/

https://resh.edu.ru/subject/lesson/4931/start/

https://resh.edu.ru/subject/lesson/4931/start/

https://resh.edu.ru/subject/lesson/4931/start/

115

Tpuronomerpuue
CKHE€ HEPABEHCTBA
C IapaMeTpaMu

https://resh.edu.ru/subject/lesson/4931/start/

116

117

Tpuronomerpuue
CKHE CHCTEMBI C
rapameTpamu

IToctpoenue u
HCCICAOBAaHUE
MATEMATHUYCCKUX
MozAeeH
pearBHBIX
CUTYyalHi C
ITOMOIIILIO

https://resh.edu.ru/subject/lesson/4931/start/

https://resh.edu.ru/subject/lesson/4931/start/
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YPaBHEHUH ¢
napaMeTpamu

118

119

IToctpoenue u
UCCJIeIOBAHUE
MaTeMaTUYECKUX
Mozeen
peabHbIX
CUTyalui ¢
MOMOIIbIO CUCTEM
YpaBHEHUU ¢
napameTpamu

[TocTpoenune n
HCCJIEI0BAHNE
MaTeMaTUYECKUX
MoJenen
peaTbHBIX
CUTYyalHil C
MMOMOIIBIO CUCTEM
YpaBHEHUH ¢
rapaMeTpaMmu

https://resh.edu.ru/subject/lesson/4931/start/

https://resh.edu.ru/subject/lesson/4931/start/

120

121

KoHTtponbHas
pabora: "3amauu ¢
napameTpamu”
I'pad, cBa3HbII
rpad,
npe/CTaBICHNE
3aJ1a4u ¢
MOMOIIbIO Tpada

https://resh.edu.ru/subject/lesson/4931/start/

https://resh.edu.ru/subject/lesson/4931/start/
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122

123

124

Crenenn
(BaJIGHTHOCTB)
BepiuHbL. [1yTh B
rpade. Lenu u
LUKJIBI

I'padst Ha
MJIOCKOCTH.
JepeBo
CIIy4aliHOTO
JKCIIEPUMEHTA

HesaBucumslie
CiIy4yalHbIe
BEJIMYMHBI.
CaolicTBa
MaTEMaTHYECKOT O
OKHJIaHUSI.
Maremarnueckoe
OKHJJaHHE
OuHapHOM
CIIy4anHON
BEJIMYUHBI

https://resh.edu.ru/subject/lesson/4931/start/

https://resh.edu.ru/subject/lesson/4931/start/

https://resh.edu.ru/subject/lesson/4931/start/

125

MaremaTuueckoe
OKHaHHIE
reOMETPUYECKOTO
1 OMHOMHAJILHOTO
pacpeneneHun

https://resh.edu.ru/subject/lesson/4931/start/

126

Hucnepcus u
CTaHJapTHOE
OTKJIOHEHHE

https://resh.edu.ru/subject/lesson/4931/start/
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127

128

Hucnepcus
OuHapHOU
CIIy4JaitHOM
BEJIMYMHBI.
CaoiicTBa
JUCTIEPCUU

Maremaruueckoe
0’XKHMJIaHHE
MIPOU3BEJICHUS U
JUCIIepCHus
CYMMBI
HE3aBHCUMBIX
CIIy4alHBIX
BEJIMYUH

https://resh.edu.ru/subject/lesson/4931/start/

https://resh.edu.ru/subject/lesson/4931/start/

129

IIpakTnueckas
pabora ¢
HCIIOJIb30BaHUEM
AIIEKTPOHHBIX
TabIunI

https://resh.edu.ru/subject/lesson/4931/start/

130

Hucniepcus
OMHOMUATBLHOTO
pacripeeyeHus.
[TpakTnueckas
pabora ¢
HCIIOJIb30BaHUEM
AIEKTPOHHBIX
TaOIuUIL

https://resh.edu.ru/subject/lesson/4931/start/

131

HezaBucumeie
CIIy4JaitHbIe

https://resh.edu.ru/subject/lesson/4931/start/
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BEJTUYUHBI.
CBolicTBa
MaTEMaTHYECKOIO
OKHUIaHUS.
MatemaTtuueckoe
0KUJAHUE
OuHapHOM
CIIy4aitHOM
BEJTMYMHBI
[ToBTOpEHHE,
00001IeHNE,

132 | cucremarusamus 1 https://resh.edu.ru/subject/lesson/4931/start/
3HAHUM:
"OyHkIIn"

IToBTOpEHME,
o0o01Ienue,
133 | cucremarusamus 1 https://resh.edu.ru/subject/lesson/4931/start/
3HAHMIL:
"OyHkIIn"

Htorosas
134 KOHTPOJIbHAS 1 1 https://resh.edu.ru/subject/lesson/4931/start/
paborta

Hrorosas
135 KOHTPOJIbHAS 1 1 https://resh.edu.ru/subject/lesson/4931/start/
pabora

[ToBTOpEHME,

0000111eHNE,
136 tHen 1 https://resh.edu.ru/subject/lesson/4931/start/

CUCTCMaTu3anus

3HAHUH
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OBLLEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

136

10

44



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

. Hukonbckuit C.M., TloranoB M.K., PemernukoB H.H. u npyrume. Anrebpa u Hayana

MaTemaTuueckoro aHanusa. 11 kinacc. ba3oBblil 1 yriryOneHHbINH ypOBHU
METOINYECKHUE MATEPHUAJIBI JIS YYUTEJIA

1. TMoranoB M.K., IlleBkun A.B. Aunrebpa u Hadaima MaTeMaTH4YECKOIO aHaIM3a
Hunaktrueckue matepuansl. 11 kmace. ba3oBblil v yriyOIeHHBINA YPOBHH.

2. llenenesa FO.B. Anrebpa u Hadyaina MaTeMaTHYECKOro aHanu3a. TemaTrnueckue TecTsl. 11
kyacc. ba3oBblil M yriyOJ€HHBINH YPOBHU.

3. Horamos M.K., IleBkun A.B. AnreOpa u Hayaga MaTeMaTHYECKOTO aHAJIM3A.

Metoauueckue pekomenaauuu. 11 knace. ba3zoBslii 1 yriayOieHHbIN ypOBHU

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

https://resh.edu.ru/
WWW.Prosv
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