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IMNOACHUTEJIBHAS 3AIIMCKA

VYueOHbIl Kypc «AJredpa W Hadajla MAaTEMAaTHUYECKOTO aHaN3a» SIBISETCS
OJIHUM W3 HamOoJiee 3HAYMMBIX B MIpOorpaMMe CpeaHero oOmiero oOpa3oBaHUS,
MOCKOJIbKY, C OJIHOW CTOPOHBI, OH 00ECIEYMBAET MHCTPYMEHTAJIbHYIO 0a3y st
U3YYCHHS] BCEX €CTECTBEHHO-HAYYHBIX KypPCOB, a C APYrod CTOPOHBI, (hopMupyer
JIOTUYECKOE M a0CTPaKTHOE MBIIIJICHUE OOyYalolUXCcs Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUSI MH(OPMATUKHU, OOIIECTBO3HAHUSI, UCTOPHUH, CIOBECHOCTH U APYTHX
JUCUUIUIMH. B paMkax JaHHOTO y4eOHOro Kypca OOydaroIuecs OBJIaJIeBaloT
YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHON HayKd, KOTopas (OpMyIupyeT CBOHU
JOCTHKEHUS B MaTEMaTUUECKOU opme.

VYuebHblli Kypc anreOpsl M Havajl MaTeMaTUYeCKOr0 aHallh3a 3aKJiaJIbIBaeT
OCHOBY Il YCHENIHOTO OBJAJCHUS 3aKOHaMHM (PU3UKU, XUMHUU, OHUOJIOTHH,
MOHUMAaHUSI OCHOBHBIX TCHICHIIUNA Pa3BUTHS YKOHOMUKH U OOIIECTBEHHOMN KU3HH,
MO3BOJIIET OPUEHTUPOBATHCS B COBPEMEHHBIX IU(PPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIOJb30BaTh UX IS JalbHEHIIEro oOpa3oBaHUsS U B
MOBCEIHEBHOM KU3HU. B TO ke Bpemsi oBiajzeHUE aOCTPAKTHBIMH W JIOTMUECKHU
CTPOTUMH KOHCTPYKIMSIMHU aireOpbl M MaTeMaTH4YeCKOro aHajlu3a pa3BUBaET
YMEHHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTHHHOCTb, JOKa3bIBATh
YTBEPAKIACHUSA C MOMOIIBI0O UHAYKIIMU U PACCYKIATh NEAyKTUBHO, UCIOJIb30BATh
000011IeHe W KOHKpETU3allMio, a0CTparupoBaHUE M aHAJIOTUIO, (opmupyer
KpEaTUBHOE U KPUTUUYECKOE MBIILICHHE.

B xone usyuyenus ydeOHOro kypca «Ainredpa M Hadajia MaTeMaTHYECKOIO
aHajau3a» oOydYarolluecsl MOJy4YaroT HOBBIM OMBIT PEIICHUs MPUKIAIHBIX 3ajad,
CaMOCTOSITEJILHOTO TMOCTPOEHUS MaTeMaTUYECKUX MOJIeNIel peajbHbIX CUTYalluH,
UHTEpIpETAlUd  TOJYYEHHBIX  PEHIEHUM, 3HAKOMATCS €  IpUMepaMu
MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH B TMpPUpPOJE, HAyKe M HCKYCCTBE, C
BBIJAIOIIUMUCS MATEMATUYECKUMU OTKPBITUSIMHA U X aBTOPAMH.

VY4eOHbI Kypc 00J1alaeT 3HAYUTEIbHBIM BOCIHUTATEIbHBIM MOTECHIIUATIOM,
KOTOPBIN peanu3yeTcs Kak depe3 Y4eOHbIH MaTepuall, CHOCOOCTBYIOITUI
(GbOopMHUpPOBAaHUIO HAYYHOTO MHPOBO33PEHMs, TaK M 4Yepe3 crenuduxky ydeOHOM
NEeSATENbHOCTH, TpeOyIomeh MPOJAOIKUTEIPHOW KOHIIEHTpAIlMd BHUMAHUA,
CaMOCTOSITENTbHOCTH, aKKypaTHOCTH M  OTBETCTBEHHOCTH 3a IOJYYCHHBIN
pe3yibTar.

B ocHoBe MeTonuku oOydeHHsT anreOpe W HadallaM MaTeMaTH4YeCKOro
aHaJIN3a JISKUT JCATEIHbHOCTHBIN MPUHIIUT 00yUYeHUS.

B crpykType yuebHOro Kypca «Anrebpa M Hayajga MaTeMaTHYeCKOTO
aHaJIM3a» BBIICJICHBI CIEIYIONIUE COJIepKaTebHO-MeToquueckue aJunuu: «Hucna
U BbIYMCIeHUs», «DyHKIMU U rpadukn», «YpaBHEHHUS U HEpaBeHCTBay, «Hauana
MaTeMaTU4ecKoro aHaiauza», «MHoxectBa U JorMKa». Bce OCHOBHbIE



COJIepKATEIIbHO-METOIMYCCKIE JIMHUA HW3Y4aloTCd Ha TPOTSHKCHWHM JIBYX JIET
oOy4eHHs Ha YpPOBHE CpEIHEro oOIero oOpa3oBaHUS, €CTECTBEHHO IOTOIHSIS
JIpyT Apyra U MOCTENEHHO HACHIIASCh HOBHIMH TEMaMH W pasnueiaMu. JlaHHBIHA
y4eOHBII KypcC SBISIETCS MHTETPATUBHBIM, TIOCKOJIbKY OO0BeAMHSIET B cebe
collepKaHUE HECKOJIbKMX MATeMAaTHYECKHX HUCIMIUIMH, TaKuX Kak aireopa,
TPUTOHOMETPHUSI, MATEeMATHUECKUI aHallu3, TEOPUS MHOXKECTB, MaTeMaTHuecKas
jgoruka u napyrue. [lo mepe Toro kak oOydaromuecs OBJIAEBAIOT BCE Ooiiee
MIMPOKUM MAaTEMaTUYECKHUM aIlllapaToM, Y HUX TOCIE0BaTeIbHO (OPMHUPYETCS U
COBEPIIICHCTBYETCS yMEHUE CTPOUTh MaTEMaTHYECKyI0 MOJEIb pPealbHON
CUTYaIlMH, IPUMEHSATh 3HAHUS, MTOJIyYCHHbIC MTPU U3YYEHHH Y4eOHOTo Kypca, JUis
pelIeHUsI CaMOCTOATEIBHO CHOPMYIUPOBAHHON MaTeMaTHYECKOW 3a7jaui, a 3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

CopeprkaTenbHO-METOANYECKass JTUHUS «Uuciia M BBIYHCICHUS» 3aBepIIacT
dbopMHUpOBaHUE HABBIKOB MCIOJIB30BAHMS ACHCTBUTENBHBIX YHCEIN, KOTOPOE OBLIO
HA4yaTO Ha YPOBHE OCHOBHOTO 00111ero oopa3zoBanus. Ha ypoBHe cpeaHero ooiero
oOpazoBanmsi 0co00oe BHHUMaHHWE yaenseTcs  (OPMUPOBAHUIO  HABBIKOB
paIMOHAIBHBIX BBIYHCIICHUNA, BKIIOYAIOIMNX B €0 MCIOJIB30BAaHUE PA3TAYHBIX
dbopM 3amucu 4YHClIa, yYMEHUE JeNaTh NPUKHUAKY, BBINOIHATH MPUOIMKEHHBIC
BBIYHCIICHUS, OIICHWBATh YWCJIOBBIC BBIpAKEHHUsS, pabOTaTh ¢ MaTeMaTHYCCKUMU
KOHCTAHTAMHU. 3HAKOMbIE OOYyYaIOIHUMCS MHOXECTBA HATYPAIbHBIX, IEIBIX,
palMOHAIBHBIX W JACHUCTBUTENBHBIX  YMCEN  JIOMOJHSIOTCS  MHOKECTBOM
KOMIUJIEKCHBIX 4uceld. B KakaoM ©3 53THX MHOXECTB PacCMaTpPUBAIOTCS
CBOWCTBEHHBIE €My crenuduueckue 3aJaydl W OIepalyu: JeJCHHE HaIemo,
OTEpUPOBAHUE OCTAaTKAMU Ha MHOXECTBE IEJbIX YHCEN, OCOoOble CBOMCTBA
parMOHABHBIX ¥ UPPANMOHAIBHBIX YHCET, apU(PMETHICCKUE ONEpaIiuu, a TakKe
W3BJICUCHNE KOPHS HATYpPaJbHOM CTEMEHW HAa MHOXECTBE KOMIUICKCHBIX YHCEI.
bnarogapst mocienoBaTeIbHOMY PACIIMPEHUIO Kpyra HCIOJIb3yeMBIX YHUCET U
3HAKOMCTBY C BO3MOKHOCTSIMH WX MPUMEHEHHUS JUISl PEIICHHs Pa3TUYHBIX 3a/1a4
dbopMHpyETCS TPECTABIICHUE O CAMHCTBE MAaTEMaTUKH KaK HayKH M €€ pOJI B
MIOCTPOCHUU MOJIENIEH PEasbHOTO0 MHpA, IMIUPOKO HCIONB3YIOTCS 0000IIeHUE U
KOHKpETH3AIHSI.

Jluaus «YpaBHEHUS U HEPABEHCTBA» PEATU3YETCS HA MPOTSHKEHUHM BCETO
oOy4yeHHs Ha YpPOBHE CpeIHEro oOIIero oO0pa3oBaHHUsA, IMOCKOJIBKY B KaKIOM
paznene IlporpamMmbl MPEeayCMOTPEHO pEIICHHE COOTBETCTBYIOLIMX 3adad. B
pe3ynpraTe OOydaroluecss OBJAJEBAIOT PA3MMYHBIMU METOJAMU  PEIICHHS
paIlMOHANIBHBIX, HWPPAIMOHATIBHBIX, TOKA3aTeIbHBIX, JIOTApU(PMHUYECKUX U
TPUTOHOMETPUUYECKUX YypaBHEHMI, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
comepxkammx mapaMmeTpel. [lonydeHHBIE YMEHHSI IIUPOKO HCIOIB3YIOTCS MPHU
UCCIICIOBaHUH (DYHKIIMA C TIOMOIIBIO MTPOU3BOAHON, TPH PEIICHUH MPUKIIATHBIX



3a/1a4y 1 337a4 Ha HAXOXKJICHUE HAauOOJbIIMX M HAMMEHBIIMX 3HAYEHUN (PYyHKIUU.
JlanHast conepkaTenbHasi TMHUS BKIIOYAET B ce0s Takke (OpPMHUPOBAHUE YMEHUMN
BBITIOJHATH ~ pacdy€Tel 10  ¢opMynaMm, MpeoOpa3oBaHus  PAMOHATIBHBIX,
UPPALMOHANBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHUH, a TAKKE BBIPAKECHUU,
coJepKallluX CTeneHu U Jiorapudmsel. brarogaps u3yyeHuro anreopandeckoro
Marepuaga IPOMCXOAWT  JajbHEWIee  pa3BUTUE  AJITOPUTMHYECKOTO U
a0CTPAKTHOTO MBINIJICHUS OO0y4YarOIMUXCs, (OPMUPYIOTCS HABBIKU JICTyKTUBHBIX
paccykJeHuid,  pabOTBl C  CHMBOJBHBIMH  (OpMaMH,  TPEACTABICHUS
3aKOHOMEPHOCTEM W 3aBUCHUMOCTEH B BHJI€ PAaBEHCTB U HEPABEHCTB. AJjredpa
npennaraetr d(QQPEeKTUBHbIE HWHCTPYMEHTHl JUIS pEHICHUS NPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a1a4, HAIJISAAHO IEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
A3bIKA HAYKH.

CopepxxarenbHo-MeToAuYecKass JUHUA «DyHKIMH U TpaQuKW» TECHO
neperieTaeTcs ¢ JIPYruMH JIMHUSAMH y4e0HOrOo Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 3a4a€T MOCIEN0BATEIbHOCTh U3YUEHNs MaTepuana. M3yueHue CTeneHHoH,
MOKA3aTeIbHOM, JIOTapU(PMUIECKON ¥ TPUTOHOMETPUIECKUX QYHKIIUN, UX CBONCTB
U rpauKoB, UCHOJIb30BaHUE (PYHKIMI U1l pelIeHus 3a7ad U3 APYTHX YYEOHBIX
NPEAMETOB U PEATbHOM KU3HU TECHO CBA3AHO KaK C MATEMATHYECKUM aHAIU30M,
TaKk U C PEIICHHEM YpaBHEHUW U HepaBeHCTB. [Ipum 3TOM OoJbllIOE BHUMaHUE
yaensercs (OPMHUPOBAHUIO YMEHUS BhIpaKaTh (GOPMyIaMHu 3aBUCUMOCTH MEXKTY
pa3IMYHBIMA BEJIWYMHAMH, MCCIEIOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTh HX
rpaduku. Matepuan 3Toi colepKaTeIbHON JIMHUK HalleJIeH Ha Pa3BUTHE YMEHUU
Y HaBBIKOB, IO3BOJISIOIIMX BbIpaXKaTh 3aBUCHMOCTH MEXJY BEJIUYMHAMU B
paznmuHor dopMme: aHATUTHYECKOU, Tpaduueckord u cioBecHoi. Ero m3yuenwue
CIIOCOOCTBYET Ppa3BUTUIO  AJNTOPUTMUYECKOTO MBIILIIEHUS, CIHOCOOHOCTH K
0000IIEHUIO M KOHKPETU3ALlUHU, UCTIOIb30BAaHUIO aHAJIOTUH.

ConepxarenbHasg nuHUs «Havajla MaTeMaTM4ecKOro aHaiau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTH KPYr KaK MAaT€MaTUYECKHX, TaK W MPUKIAIHBIX 3a/1ad,
JOCTYIHBIX 00yYarouuMcs, TaK KaK y HUX MOSBISETCS BO3MOXKHOCTb CTPOHUTH
rpaduKy  CIOXKHBIX (YHKIHA, OMPEAENTATh WX HAWOONbIIHNE W HAUMEHBIITHE
3HAYEHUs, BBIYMCIATH IUIOMAAd (QUryp U oOBbEMBI TE, HAXOAUTh CKOPOCTH M
yCKOpeHus TporeccoB. JlaHHasi coaepkaTenbHas JHUHUS OTKPBHIBAET HOBBIC
BO3MOKHOCTH IIOCTPOCHUSI MAaTEMAaTHYECKUX MOJIENIEd pEalbHBIX CUTYyalluH,
MO3BOJIAET HAXOJWTh HAWIYYIIEe pEUIEHWE B TMPUKIAJAHBIX, B TOM YHCIIE
COLMAJIbHO-D)KOHOMUYECKUX, 3a7a4aX. 3HAKOMCTBO C OCHOBAMHM MAaTEMaTUYECKOTO
aHaJau3a CIOCOOCTBYET pa3BUTHUIO a0CTPAKTHOTO, (OPMaTbHO-JIOTUYECKOTO U
KPEAaTUBHOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUW paclo3HaBaTh MPOSIBICHUS
3aKOHOB MaTeMaTHKH B HayKe, TEXHHKe U HcKyccTBe. OOyuaroluecss y3HaIT O



BBIIAIONIUXCS PE3yJbTaTaX, IMONYYCHHBIX B XOJ€ Pa3BUTHS MaTEMaTHKH Kak
HAyKH, ¥ 00 UX aBTOpax.

ConepxareiabHo-MeTOIMYECKas TUHUA «MHOMXKECTBA M JIOTWKa» BKIIIOYAET B
ceOs1 DJIEMEHTHl TEOPUM MHOXKECTB M MaTEMaTHYECKON JIOTMKU. TeopeTuko-
MHO>KECTBEHHbBIC MTPEICTABICHHSI POHU3BIBAIOT BECh KYPC IMIKOJIBHOW MAaTEMaTHKU
U Tpe/uiaraloT Haubosiee YHUBEPCAJIbHBIA fA3BIK, OOBEIUHSIOLIUN BCE pPa3/eibl
MaTeMaTUKH W €€ MPWIOKEHUH, OHU CBS3BIBAIOT pa3HbIE MaTeMaTHYECKHUE
JUCIUIUIMHBL W WX TPWIOKEHUs B eauHoe 1enoe. [loaTomy BaxkHO 1aTh
BO3MOXKHOCTh OOyYaromeMycsi TMOHUMaTh TEOPETUKO-MHOKECTBEHHBIA SI3BIK
COBPEMEHHOW MAaTEMAaTUKH W HCHOJb30BATh €ro JJisi BHIPAKEHUS CBOUX MBICIIEH.
JlpyruM BaXHBIM TPHU3HAKOM MaTEMaTHKA KaK HayKd CIeAyeT TpU3HAThH
CBOMCTBEHHYIO €l CTpPOrocts OOOCHOBaHMI U Cl€ZJOBaHUE OIpeneIEHHBIM
npaBujiaM  TOCTPOCHMSI  JIOKA3aTelbCTB.  3HAKOMCTBO  C  3JEMEHTaMu
MaTEMaTUYECKON JIOTUKH CIIOCOOCTBYET Ppa3BUTHUIO JIOTUYECKOTO MBIIIICHUS
oOyyJaronuxcsi, I03BOJISIET UM CTPOUTH CBOM PACCYKJIEHUS HA OCHOBE JIOTUYECKUX
npaBuiI, GOPMUPYET HABBIKA KPUTUUECKOTO MBIITUICHHS.

B yueOHOM Kkypce «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHYECKOTO MOJCIHPOBAHUS, KOTOpPbIE MPHU3BAHbBI
CIocoOCTBOBAaTh (DOPMUPOBAHUIO HABBIKOB TOCTPOEHHUSI MOJETEH pealbHBIX
CUTyallul, MCCIENOBAaHUS JTUX MOJeENed C TOMOIIBI0 ammapara aireOpsl u
MaTEMaTUYECKOTO aHaJu3a, MHTEPHPETALHUH IOTYYEHHBIX pe3yibTaToB. Takue
3aJlaHUs BIUIETEHBI B KAX/IbI U3 pa3JieloB MPOTrPaMMBbl, TOCKOJIbKY BECh MaTepHall
y4eOHOTO Kypca IIMPOKO MCIOJIb3YeTCs AJisi pelieHusl MpUKIaAHbIX 3anad. [lpu
pEIICHUM  pealbHbIX  NPAKTUYECKUX  3a1ad  oOydaroniuecss  pa3BUBAIOT
HAO0JIIOATENIbHOCTh, YMEHHME HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCTOJb30BaTh  aHAJOTHIO, 0000maTh M  KOHKPETU3HPOBATh  MpoOJeMy.
HestenbHOCTh 1O  (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAIHBIX 3a7a4
OpraHu3yeTcsl B IpoLecce U3YyUeHHsI BCEX TeM Y4eOHOro Kypca «AnreOpa 1 Hagana
MaTEMaTUYECKOTO aHATU3a».

Ha wu3yueHue yueOHOro Kkypca «AnreOpa M Hayajla MaTeMaTHYECKOro
aHanuza» otBoAuTcs 272 vaca: B 10 ximacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIIO).



COJEPXAHME OBYUYEHUA
10 KITACC

Yucnaa 1 BIYMCICHUSA

Pannonanbubie uyncna. OOBIKHOBEHHBIE U JECATUYHBIE JIPOOHU, MPOIICHTHI,
OeckoHeuHble mepuoanyeckue apoou. IlpumeHeHue apoOGell W MPOUEHTOB IS
pELICHUS MPUKJIAJHBIX 33/1a4 U3 PA3JIMYHbIX OTPACIIEN 3HAHUN U pealbHOM KU3HH.

[elictBuTtenbHbple  4nciia. PanvOHaNbHBIE W MPPALMOHAIBHBIE YHUCIA.
ApudmMernueckne  omepanMu ¢ JICWCTBUTEIBHBIMH  4YuciIaMud.  Moaynb
JNENUCTBUTEIBHOTO YKCIIa U €ro cBorcTBa. [IpubnmkEHHbIE BHIYMCICHUS, TIPABUIIA
OKpYTJICHHUS], IPUKUJIKA U OLICHKA PE3yJIbTaTa BbIYMCICHUM.

Crenenp ¢ nensiM nokaszarenemM. buHoM Hbrorona. Hcenmone3oBaHue
MOAXOSIIEH (OPMBI 3aMUCH ACHCTBUTEIBHBIX YUCEN JJIsI PEIICHUS MPAKTUYECKUX
3a/1a4 U MPEJICTABICHUS JAHHBIX.

ApudmeTnueckuii KOpeHb HaTypalbHOM CTENICHU U €r0 CBOICTBA.

Crenenp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JICUCTBUTEJILHBIM ITOKA3aTEIIEM.

Jlorapupm uymcma. CpoiictBa jorapudpma. JleciTuuHble U HaTypalibHbIE
JorapuQMBbI.

CuHyc, KOCHMHYC, TaHI€HC, KOTAHT€HC YHCIIOBOIO apryMeHTa. ApPKCHUHYC,
APKKOCHHYC M apKTaHI'€HC YMCJIOBOIO apryMEHTA.

YpaBHeHUA U HEPABEHCTBA

ToxnectBa W TOXIECTBEHHBIE MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb
ypaBHEHHUs. PaBHOCUIIbHBIE YpaBHEHMSI M ypaBHEHHs-CleACTBUsA. HepaBeHCTBO,
pelIEeHUE HEPABEHCTRA.

OCHOBHBIE METO/BI PEIICHUS LIENbIX U APOOHO-PALIMOHATBHBIX YPaBHEHUHN U
HEpPAaBEHCTB. MHOTOUYJIECHBI OT OJHOW NE€pEeMEHHOW. JleneHne MHOrouieHa Ha
MHOIO4YJIEH ¢ ocratkoM. Teopema be3dy. MHOrouwieHsl ¢  LEJIBIMU
kodpunmenramu. Teopema Buera.

[IpeoOpa3zoBaHUs YHUCIOBBIX BBIPAXKEHUHN, COIEpKAIINX CTENIEHU U KOPHH.

HppanmonanpHbie YPaBHEHUS. OcHOBHBIE METOBI peneHus
VPPALMOHAIBHBIX YPAaBHEHUM.

[TokazarenbHble ypaBHEHHs. OCHOBHBIE METOJbl PELICHUS] MOKAa3aTEIbHBIX

YpPaBHCHUU.

[IpeoOpa3zoBaHue BBIpOXKEHHM, COAEPKANTUX JTOTAPU(DMBI.

Jlorapupmuyeckue ypaBHCHMUS. OcHOBHBIC METOIbI pEIICHMS
Jorapu(pMUYECKUX YPABHCHHM.

OcHOBHbIE TPUTOHOMETPHUUECKHUE bopMyIIHI. [IpeobOpazoBanue

TPUTOHOMETPUUECKUX BBIPAXKEHUM. PellieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMHA. MaTpuia CHUCTEMBI JIMHEHMHBIX
ypaBHeHui. OrnpenenuTenb MaTpullbl 2X2, €ro TeOMETPUYECKHH CMBICT U
CBOMCTBA, BBIUMCIICHUE €r0 3HAYEHUs, TPUMEHEHHUE ONPEACIUTENS I PEelICHUs
CUCTEMbl JIMHEWHBIX YypaBHEHWH. PellleHWe NpUKIAaIHBIX 33a7ad C MOMOILIBIO
CHUCTEMBl JIMHEWHBIX ypaBHEHMU. lccnenoBaHne MOCTPOEHHOM MOJENU C
IOMOILBIO MATPULL U ONPEIEITUTEIIEH.

[TocTpoeHne MaTEMATHYECKUX MOJICJIEN PEaJbHOM CHUTYallMd C IMOMOIIBIO
YPaBHEHUW W HEpPABEHCTB. lIpMMeHEHHE ypaBHEHHMI U HEPABEHCTB K PEILICHUIO
MaTeMaTUYECKUX 3aJad M 3a/ad W3 pa3IuuHbIX o0JiacTeld HayKd M peaibHON
KU3HU.

DOyHKUNHA U TPaPuKn

OyHk1us, crnocoObl 3amaHus (QyHkiuu. B3auMHO o00paTHbIe (QYHKIUU.
Komnozuumss @yskiuii. I'paduk  QyHkmum. DineMeHTapHble NpeoOpa3oBaHUs
rpaguKkoB QyHKIIHI.

OO6unacth onpeneneHuss 1 MHOKECTBO 3HaueHud ¢yHkuuud. Hymu dyHkumm.
[TpomexxyTku 3HaKkomocTossHCTBA. UETHBIC M HeuéTHBIC QyHKIMU. [lepuognaeckue
bynkuuu. IIpoMexxyTKu MOHOTOHHOCTHM (GYHKIMU. MakcUMyMbl U MUHUMYMBI
¢dbynkiuu. Hanbomnpiee n HauMeHblee 3Ha4eHusT GYHKIUUA Ha TPOMEKYTKE.

Jluneiinasi, kBagpaTudHas W JpOOHO-TMHEWHas (YHKIUU. DJIEMEHTapHOE
UCCIIEJIOBAHHUE U TTOCTPOCHUE UX IPa(pUKOB.

CreneHHas (QyHKLIHS ¢ HATypaJdbHBIM U LIEJIBIM TOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduK KOpHS N-OM CTENEeHM Kak (GYHKIUA OOpaTHOU
CTENEHU C HATYpaJIbHBIM MOKA3aTEIEM.

[TokazarenbHast U JorapudmMuueckas (yHKIIMH, WX CBOMCTBA M TpaduUKH.
Hcnonb3oBanue rpadukoB GyHKUUNA ISl peLlIEHUs] YPABHEHUM.

Tpuronomerpuyeckass OKPYXHOCTb, OINPEIEICHUE TPUTOHOMETPUUECKUX
(GYHKIMNA YUCIOBOTO apryMEHTa.

QOyHKIUOHAIIbHBIE 3aBUCUMOCTH B pPEAJbHBIX MPOLECCaX U SBJICHUSX.
['pacduku peanbHbIX 3aBUCUMOCTEH.

Hauvana maTeMaTH4ecKoro aHajamusa

[TocnenoBaTenbHOCTH, CHOCOOBI 3aJaHusl IMOCJen0BaTeabHOCTE. MeTtoj
MaTeMaTU4eCKOU WHTYKIWH. MoOHOTOHHBIE u OTpaHUYECHHbIC
MOCJIEA0BATENBHOCTH. VICTOpHS BO3HMKHOBEHMS MaT€MaTHYECKOIO aHAIN3a KAk
aHaM3a OECKOHEYHO MaJIbIX.

Apudmernueckas 1 reoMeTprueckasi mporpeccuu. beckoneuHo yObIBaroias
reomeTpuueckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH FeOMETPUUYECKON
nporpeccuu. JIMHEMHbIA U SKCITIOHEHIMAIBbHBIN pocT. Hucno €. @opmyJia CI0KHBIX
npoueHToB. Mcrnosib30BaHWE TPOTPEcCHMU IS PEIICHUS peajbHbIX —3a/Jad
MPUKJIAJHOTO XapaKTepa.



HenpepbiBHble (yHKIIMM W UX CBOMcTBA. TOYkM paspbiBa. ACUMIITOTHI
rpadukoB ¢ynkiui. CBoicTBa (GYHKIMNA HENPEpPHIBHBIX Ha OTpe3ke. MeTon
WHTEPBAJIOB JUIsl pelIeHHs HepaBeHCTB. l[IpuMeHeHue CBOWCTB HEMPEPBIBHBIX
GbyHKUMN JUTs peleHus 3a1ay.

[lepBas u BTOpast npousBoaHble GyHKIMU. OnpeneneHue, reOMeTpUIeCKui u
(U3UYECKHUI CMBICI POU3BOHON. YpaBHEHHUE KacaTeIbHON K rpaduKy (yHKIIUH.

[IpousBogHBICE  ANEMEHTApHBIX  (PYHKITUH. [IponsBomHass  CyMMBHlI,
MPOU3BECHUS, YACTHOTO U KOMITO3UIIMH (PYHKITHH.

MHo:xecTBa U JIOTMKA

MHoOXxecTBO, omepaluyd HaJ MHOKECTBAMM M HUX CBOWCTBa. JlMarpammel
Oinepa—BenHa. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOTO — ammapara i
ONMUCAHUS pEealbHbIX MPOLECCOB W SABJIEHUM, NPU PELICHUH 3a7ady U3 JPYTHX
y4€OHBIX MMPEAMETOB.

Omnpenenenue, TeopeMa, CBONCTBO MaTeMaTHYECKOTO OOBEKTa, CIEICTBHE,
JTI0OKa3aTeIbCTBO, PABHOCUJIbHBIC YPABHEHHUS.

11 KUIACC

Yucnaa 1 BIYMCICHUA

Harypanbnbie u neneie yncna. [IpuMeHeHrne npu3HAKOB AEITMMOCTH LEIBIX
yuces, HauOoJbmuii oOuuid nenutens (nanee — HOJl) u HamMeHblee oOiiee
kpaTtHoe (nanee — HOK), octatkoB 1o moay:nto, anropurmMa EBkiuaa A pemeHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmrmnekcupie uucma. AnreOpanmdeckass W TpPUTOHOMETpUYecKas (HOPMBI
3aMUCH KOMIUIEKCHOTO 4Hclia. ApupMeTUYECKHe Oreparuud C KOMIUIEKCHBIMU
guciamu. M3o00pakeHre KOMIUIEKCHBIX YHCENT Ha KOOPJAMHATHOW TIIOCKOCTH.
®opmyna MyaBpa. KopHu n-oi CTeNeHU U3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMILIEKCHBIX YHCEIT JIJIsl pelieHusl (PU3NUEeCKUX U TeOMETPUUECKUX 3a]1ay.

YpaBHeHUS U HEPABEHCTBA

CucrtemMma ¥ COBOKYIHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCHUIIbHbBIE
CHUCTEMBI U CUCTEMBI-CIIE/ICTBUS. PaBHOCUIIbHBIE HEPABEHCTBA.

OTOOp  KOpHEH  TPUTOHOMETPHUYECKMX  YPaBHEHHH C  NOMOILIBIO
TPUTOHOMETPUUECKON OKPY>KHOCTHU. PerieHre TpuroHoOMeTpuYECKUX HEPABEHCTB.

OCHOBHBIE METOJABl PEIIEHUS TOKA3aTEeIbHBIX U  JIOTapU(PMUIECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUSI UPPALMOHATIBLHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHUS CHUCTEM M COBOKYMHOCTEH pallMOHAJIbHBIX,
UppAIIMOHATBHBIX, TOKA3aTENbHBIX U JIOTapU(PMUUECKUX YPABHEHUM.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C MAPAMETPAMMU.



[IpumMeHeHne  ypaBHEHHMM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTEeMaTUYECKUX 3aJad M 3ajlad U3 Pas3IudHbIX o0JlacTeld HayKu WU pealbHOMN
KU3HU, UHTEPIPETALMS TOJYYSHHBIX PE3YJIbTATOB.

DyHKIUU U TPaPUKU

I'padux kommosuumu (yHkuuid. I'eomerpuueckue o0pas3bl ypaBHEHUU WU
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpudeckue GyHKIHH, UX CBONCTBA U TpadUKH.

['padrueckrie MeTONbI pelieHUs] ypaBHEHUN W HepaBeHCTB. ['paduueckue
METObl PELICHHUS 3a]1a4 C TapaMETPaMH.

Hcnonb3oBanue rpadukoB (yHKIMI A9 HCCIEIOBaHUS MPOILIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPH PEUICHUH 337a4 U3 JPYTUX YYEOHBIX
IIPEIMETOB U PEAIbHOM KU3HMU.

Hauana MmaTeMaTH4ecKoro anajamn3a

[IpumeHeHnue Mpou3BOAHON K UCCIIEIOBAHUIO (DYHKIIMM HA MOHOTOHHOCTh U
skcTpeMyMbl.  HaxoxxaeHue  HauOOJbIIEro M HAaMMEHBILIErO0  3HAYEHUU
HEMPEPBHIBHON (YHKIIMH Ha OTPE3KeE.

[IpuMeHeHne NPOU3BOAHOM I HAXOXKACHUS HAWIydIlero pElIeHus B
NPUKIAIHBIX 3ajlayax, Jisl OMNPENENIEHHs] CKOPOCTM M YCKOpPEHHs IpoIlecca,
3a1aHHOTO (hOPMYJION WITH TPAPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBOOOpa3HbIX. IllepBooOpasHbie
aJIeMEeHTapHbIX PpyHKIMH. [IpaBuina HaxoxaeHus IepBOOOPA3HBIX.

WNurerpai. I'eomerpuueckuii CMBICII MHTErpaa. Brruucnenue
omnpenenéHHoro uaTerpana mno gopmyne Hetorona-JleiOuuiia.

[Ipumenenue wHTErpanga ajs HAXOXKICHUS IUIOMANEH TUIOCKUX (Uryp U
00BEMOB r€OMETPUYECKUX TEI.

[Ipumepsl pemenuit auddepeHuanbHbIX ypaBHEHUH. MaTemaTu4eckoe
MOJICTMPOBAHUE PEAIbHBIX IMPOLECCOB C TOMOLIBI0  Au(depeHIuaTbHbIX
YPaBHEHUU.



IINTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHUSA VYUYEBHOI'O KVYPCA
«AJI'EBPA 141 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA3OBAHUIA

JIMUHOCTHBIE PE3YJIbTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTb IPAXKIAHCKOM MO3ULIUKU O0YYaIOIIErocsi Kak akTUBHOTO U
OTBETCTBEHHOTO  WI€Ha  POCCHMCKOTO  O00IIecTBa,  MPEACTAaBICHUE O
MaTeMaTHYeCKUX OCHOBax (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUH,
npoLeayp TpaxIAaHCKOro oOmiecTBa (BBIOOPHI, OMPOCH M JPYroe), yMEHHE
B3aUMOJICHCTBOBaTh C COIMAJIBHBIMU HWHCTUTYTaMHM B COOTBETCTBUM C HX
GYHKIIMAME 1 Ha3HAYCHHUEM;

2) NaTPHOTHUYECKOI0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW MICHTUYHOCTH, YBAKEHUS K
MPONUIOMY M HACTOSAIIEMY POCCUMCKOM MAaTEMATHUKH, IIEHHOCTHOE OTHOUIIEHHUE K
JOCTHKEHUSAM POCCHMCKUX MATEMATHUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
UCIIOJb30BaHUE OTUX JOCTHKEHUW B JAPYrMX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMUKHU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

OCO3HAHME JYXOBHBIX LEHHOCTEH POCCUICKOro Hapoaa, CPOPMUPOBAHHOCTb
HPABCTBEHHOT'O CO3HAHUSA, 3TUYECKOTO IMOBEACHUS, CBSI3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUHW HAyKU U JEATEIbHOCThIO YYEHOrO, OCO3HAHUE
JIMYHOTO BKJIa/la B MOCTPOCHHUE YCTOMUHUBOIO OYAYIIErO;

4) 3¢TeTHYECKOro BOCIIUTAHUS :

ACTETUYECKOE OTHOLICHUE K MHUpPY, BKIIOYAs SCTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OOBEKTOB, 3a/1a4, PEIICHUHA, PACCYKICHUNH, BOCIPUUMYUBOCTh
K MaTeMaTUYECKUM aCIeKTaM Pas3JIMYHbIX BUJOB UCKYCCTBA;

5) pu3u4YecKOro BOCIUTAHUSA:

chOPMHUPOBAHHOCTh yYMEHHUS MPUMEHSATh MaTeMaTUYeCKHe 3HAaHUA B
MHTEpecax 3I0pOBOT0 U 0e30MmacHOro 0opasza *KU3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3J0pPOBbIO (3I0pOBOE MUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITUU U
OTIIbIXa, peryisipHas (U3NYecKasi aKTHBHOCTH), (PU3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-030POBUTENBHON AEATEIBHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TPYAY, OCO3HAHHUE IIEHHOCTH TPYAOJIIO0Us, HWHTEpeC K
paznmuuHbiM  chepam  mpodecCUOHANBHOW  JIEATENIbHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ TPWIOKEHUSMHU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOP
Oymymieii mpodeccun W peanu3oBBIBATH COOCTBEHHBIC JKM3HCHHBIC ILJIAHEI,



FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTUYeCKOMY  OOpa3oBaHUI0 U
caMOOOpa30BaHUI0 HAa TPOTSHKEHUM BCEH JKU3HHM, TOTOBHOCTh K aKTUBHOMY
Y4aCTHIO B PEIICHUU MPAKTUYECKHUX 3a]1a4 MaTEeMaTHYECKOM HAMPaBICHHOCTH;

7) 3KOJIOTHYeCKOTr0 BOCIIUTAHMSA:

c(hOPMUPOBAHHOCTb  AKOJOTMYECKON KyJIbTYypbl, TOHUMAHUE BIIMUSHUSA
COIMAIbHO-?PKOHOMHMYECKHUX TMPOIIECCOB HA COCTOSIHUE MPUPOIHON M COLMATbLHOU
Cpelbl, 0CO3HAHUE II00AIFHOTO XapaKTepa dKOJIOTHUECKUX MPpoOieM, OpUeHTAIUS
HAa TIPUMCHCHHE MaTEMAaTHYECKUX 3HAHWW IS penieHus 3agad B 00JacTu
OKpY’XKalollel Ccpenpl, IUIAHUPOBAHUE TMOCTYNKOB W OIIEHKA HMX BO3MOXHBIX
MOCJICACTBUH VISl OKPY’KaroIIel Cpeibl;

8) HeHHOCTH HAYYHOI0 NO3HAHUS:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKW W  OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTH4YeCKOM HayKW Kak cdepbl 4YeIoBEUECKOW JesATEeTbHOCTH, JTaroB €&
pPa3BUTUS M 3HAYUMOCTH JUIsI PA3BUTHSL LMBUJIU3AIMU, OBJAJCHUE S3BIKOM
MaTeMaTUKU W MaTEeMaTHYeCKOM KyJIbTYpOll KakK CpEeICTBOM IO3HAHUS MHPA,
TOTOBHOCTh OCYHIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO AEATEIbHOCTD
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAINIPEIJMETHBIE PE3YJIBTATbBI

ITo3naBaTebHBIC YHUBEPCAJIbHBIC YUeOHbIC NeiiCTBUS

ba3oBrblie 1oruyecKkue qeicTBuA:

BBISIBJSIT M XApPaKTEPHU30BaTh CYIIECTBEHHbIE NPU3HAKH MATEMaTHYECKUX
OOBEKTOB, MOHATHUN, OTHOUIEHUMM MEXIy HOHATUAMH, (QOPMYIUPOBATH
olpesieNieHUs MOHATUHN, YCTaHABIUBATh CYIIECTBEHHBIN NMPU3HAK KiIacCU(pUKALINY,
OCHOBAHMS JJ1s1 0000IIEHUS U CPaBHEHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIN34;

BOCIIPUHUMATh,  (OPMYyIUpPOBaTh U  NpPeoOpa3oBBIBATH  CYKJICHUS:
YTBEPAUTEIbHBIE U OTPULATENIbHbIE, EAMHUYHbIE, YACTHBIE U OOLINE, YCIOBHbIE;

BBISIBJISITh MaTEMATUYECKHAE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEUHSI
B (haKkTax, AAHHBIX, HAOJIOJEHUSAX M YTBEP)KICHUSX, MpeuiaraTb KPUTEpUU IJis
BBISIBJICHUS 3aKOHOMEPHOCTEN U IMTPOTUBOPEUHIL;

JienaTh BbBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
MHIYKTUBHBIX YMO3aKIIOUEHHUH, YMO3aKIFOUEHHU 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENIBHO JI0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKACHUM
(mpsiMBIE M OT MPOTUBHOTO), BBICTPANBATh apryMEHTALMIO, IPUBOJUTE IPUMEPHI U
KOHTPHIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXIACHHUS U BHIBOJIBI;

BBIOMpATh CcMoco0 peleHus Y4eOHOM 3aaaud (CpaBHUBATH HECKOJIBKO
BapUAHTOB  pElIeHMs, BbIOMpaThb Haumbojee MOAXOMANMM ¢ y4éToMm
CaMOCTOATEIIbHO BBIIEJIEHHBIX KPUTEPHUEB).



ba3oBble ucciaenoBaTe/ibCKue 1eiiCTBUSA:

UCIIOJb30BaTh BOMPOCHl KAaK HCCIEN0BATEIbCKUNA HHCTPYMEHT IMO3HAHMS,
dbopMynupoBaTh  BOMPOCH,  (PUKCHUPYIOIIME  MPOTHBOpPEYHE,  MpodIeMy,
yCTaHaBJIMBAaTh MCKOMOE U JaHHOEe, (hOPMHUPOBATH TUIOTE3y, APTYMEHTHPOBATH
CBOIO MO3UIIUI0, MHECHHUE;

MPOBOJIUTH CAMOCTOSITENIBHO CILIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHHE
M0 YCTAHOBJICHHIO OCOOEHHOCTEW MaTeMaTH4eCKOro 00bEKTa, SIBJICHUS, PoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKITYy OOBEKTaMH, SIBJICHUSIMU, TPOIECCAMU;

CaMOCTOSITEILHO (HOPMYJIHPOBATH OOOOIIEHUS W BBIBOJABI MO pe3yJbTaTam
IPOBENEHHOTO  HAOMIOIEHUS, UCCIEOBAaHUS, OLIEHUBaTh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTaTOB, BEIBOJOB U 000OIICHUI;

MIPOTHO3UPOBAaTh BO3MOKHOE pa3BUTHE MpOLECCa, a TAKKE BbIIBHUIATH
MPEATNOJIOAKEHHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ unpopmaumeii:

BBISBJISITh JA€UIUTHI MHPOpPMAIINU, JAaHHBIX, HEOOXOIUMBIX NJii OTBETA Ha
BOIIPOC U JIJIs PEILICHUS 3a]1a4H;

BBIOMpaTh MH(POPMALIMIO U3 UCTOUHUKOB Pa3IUYHBIX THUIIOB, AaHAIIM3UPOBATb,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH WHOOPMAIMIO PA3IUYHBIX BHUJIOB H
dbopm npeacTaBIeHUS;

CTPYKTYpUpOBaTh MH(OpMaIMIO, MPEACTABIATh €€ B PA3IUYHBIX (Qopmax,
WUTIOCTPUPOBATh TpaMuECKH;

OLICHUBATH HaJIEXKHOCTh uHbopMaIu o CaMOCTOSITETIbHO
chopMyITHPOBAaHHBIM KPUTEPUSIM.

KoMMyHHUKATHBHBIE YHUBEpPCcAJbHbIE Y4eOHbIe TelCTBUSA

OoOmmenue:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HeasIMH OOIIEHHUs, SCHO, TOYHO, TPaMOTHO BBIPAXKAaTh CBOIO TOYKY 3pEHUS B
YCTHBIX M THChMEHHBIX TEKCTaX, J1aBaTh IMOSCHEHUS MO XOJYy PEIICHHS 3aJayd,
KOMMEHTUPOBATH MOJTYyUYECHHBIN pe3yJbTar;

B X0Ji¢ OOCYXXJICHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIAaEMON TEMBI,
npoOJieMbl, pelaeMo 3a7add, BBICKA3bIBaTh HJCH, HAIlCJICHHBIE Ha IOHUCK
pelIeHusi, COMOCTaBJISITh CBOM CYXACHUS C CYXICHUSIMHU APYTUX YYaCTHHKOB
nuanora, oOHapyXUBaTh Pa3uyue U CXOJICTBO MO3ULIHM, B KOPPEKTHOUN (opme
bopmMyIUpoOBaTh pa3HOTIIACHS, CBOM BO3PAKECHUS;

MPEJICTABIISATh PE3YyJIbTAThl PELICHUS 3aJlauM, SKCIIEPHMEHTA, UCCIIeIOBaHNsI,
MIPOCKTA, CaMOCTOSITEILHO BBIOMpATh (POpMAT BBICTYIUICHUS C Y4€TOM 3aja4
MPE3CHTAIUU U OCOOCHHOCTEH ayIuTOPUH.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe 1eliCTBUSA



Camoopranusanus:

COCTaBIIAThH IIJIaH, aJITOPUTM PEIIEHHUS 3a/1aui, BRIOUPATh CIIOCOO PEIIeHUs C
y4€TOM MMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEUICHUH C Y4ETOM HOBOM MH(MOpMAIUU.

CaMOKOHTPOJIb, SMOLMOHAJIbHbI HHTEJJIEKT:

BIAJCTh HABBIKAMH  TO3HABATENBHON  pediekcuu Kak  OCO3HaHUS
COBEpIIAEMbIX JACHCTBUI U MBICIUTEIbHBIX MPOLECCOB, UX PE3yJIbTaTOB, BIAJETh
croco0aMu CaMOMPOBEPKHU, CAMOKOHTPOJS MpoIecca M pe3yibTaTa pEHIeHHs
MaTEeMaTUYE€CKOM 3a/1a4H;

MPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJ]1ayH,
BHOCUTHh KOPPEKTHUBHI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JAHHBIX,
HAWJICHHBIX OMUOOK, BHISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IIEJIN U YCIOBUAM, OOBSICHATh MPUUUHBI
JOCTHKEHUS WIIM HEIOCTHXKEHHS PEe3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JIaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eATEJIbHOCTD:

MOHMMATh M HMCIOJIb30BaTh MPEUMYIECTBA KOMAHIAHOW U WHAUBUIYATBHOU
paboThl MpU pelIeHHH Y4YeOHBIX 3a7ad, MPUHUMATh Ieb COBMECTHOMU
JeATEeNIbHOCTU, IJIAHUPOBATh OPraHU3AIMI0 COBMECTHOW pabOThI, pacrpeneisTh
BUJIbI palOT, JOrOBapuBATHCS, OOCYXKAaTh NPOLIECC U Pe3yJabTaT padoTHI,
00001aTh MHCHHUS HECKOJIBKHX JTIOCH;

y4acTBOBaTh B TPYMIOBBIX (opMax paboThl (0OCykaeHHs, OOMEH MHEHUH,
«MO3TOBBI€ IITYPMBb» W HHBIC), BBHINIOJHATH CBOK 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JIPYTUMH WICHAMH KOMAaH]Ibl, OIICHUBATH
KaueCTBO CBOEro BKJIaJia B OONIUIH MPOAYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM
Y4aCTHUKAMU B3aUMO/ICHCTBUSI.

HNPEAMETHBIE PE3YJIBTATBI

K xoniy obydenuss B 10 kjacce oOydYarouiuiics MOTYYUT CIEAYIOIIHE
IpeIMETHbIE PE3yJIbTAaThl M0 OTACJIbHBIM TeMaM paboyell mporpaMmbl y4eOHOTO
Kypca «AnreOpa 1 Hayaia MaTeMaTHYECKOTO aHAIIN3ay:

Yucsia v BHIYMCIEHHS:

CBOOOJTHO OIEPUPOBATH TOHATHIMU: PAIIMOHAIBHOE YHCIIO, OCCKOHEUHAs
nepuoauyeckas JpoOb, TPOLEHTHI, HPPALUOHATBHOE YHCIO0, MHOXKECTBA
paIMOHAIBHBIX U IEWCTBUTEIBHBIX YUCEN, MOYJIb EHCTBUTEIHLHOTO YHCIIA;

NPUMEHATh JPOOM W TPOLEHTHI JUIS PEIICHHWsS NPHKIQJIHBIX 33aJad U3
Pa3IMYHBIX OTPACIICN 3HAHUW U PEATbHOM KU3HU;

MPUMEHSTH MPUOIMKEHHBIC BBIYUCICHUS, PABUJIAa OKPYTIICHUS, IPUKHUIIKY U
OIICHKY pe3yJIbTaTa BEIYUCICHUI;



CBOOOJHO ONEPUpPOBATH MOHATHEM: CTENEHb C IEJIbIM [OKa3aTeseM,
UCIIOJIb30BAaTh MOAXOISIIYI0 (hOpPMY 3aITUCH IEUCTBUTEIBHBIX YUCEI JIJISl PEIICHUS
MPaKTUYECKUX 3aJ1a4 U MPEJCTABIICHUS JaHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: apU(PMETUUECKUN KOpPEHb HATypajbHOM
CTEIICHH;

cBOOO/IHO OIEPUPOBATH MOHATUEM: CTEIIEHD C PALIMOHAIBHBIM ITOKa3aTeleM;

CBOOOJIHO OMEPUPOBATh MOHATHAMH: JIOTapU(PM UUCIA, ACCITUYHBIE U
HaTypajbHbIC TOTapU(MBI;

CBOOOJTHO ONEPUPOBATH MOHSTHSIMHU: CHUHYC, KOCUHYC, TAHT'€HC, KOTAHTE€HC
YHUCJIOBOTO apryMEHTA;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCHHYC M ApKTAHT€HC YHCIIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH MOHITHSAMHU: TOXKJIECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCHJIBHBIE YPABHEHUS U YPABHEHHUSI-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

MPUMEHSTh PA3IUYHBIC METOABl PEMICHUS PalMOHATBHBIX MW JAPOOHO-
pallMOHANBHBIX YPAaBHECHHM, NPUMEHSITH METOJI HWHTEPBAJIOB ISl PEUICHUA
HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMM: MHOTOYJIEH OT OJHOW MEpPEeMEHHOI,
MHOTOWICH C TeJbIMA KO3(p(UIIMEHTaMH, KOPHH MHOTOYJICHA, TMPUMECHSTH
JIEJIEHNE MHOTOYIEHA Ha MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUISL pELLICHUS 3a1a4;

CBOOOJHO OMEpUpPOBATh TMOHATHSIMHU: CHCTEMa JIMHEHHBIX YypaBHEHUIA,
MaTpulla, OMNPEAENIUTENIb MATpullbl 2 X 2 W €ro TIE€OMETPUYECKUM CMBICT,
MCII0JIb30BATh CBOMCTBA ONPEACHUTENS 2 X 2 i BBIYMCICHHS €ro 3HA4eHUs,
IIPUMEHATh ONPEAECIUTENIA JUISI PELIEHHUS CHUCTEMBI JIMHEMHBIX YPaBHEHUU,
MOJENNPOBATH PEAIBHBIE CUTYallMH C MIOMOIIBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUH,
MCCIIEIOBATh IIOCTPOCHHBIE MOJEIA C TOMOUIIBIO MAaTpULl U OIPEACIUTEIIEH,
MHTEPHPETUPOBATH NIOJTYUCHHBIN PE3YIIbTAT;

UCIIOJI30BaTh CBOMCTBA JEHCTBUA C KOPHAMHM [UIsl [peoOpa3OBaHMs
BBIPAKEHU;

BBITIOJIHATH MPE0OPA30BAHUS YHCIOBBIX BBIPAKECHHH, COJEPIKAIUX CTETICHH C
palMOHAIIbHBIM [T0KA3aTEeIEM;

HCIIOJIb30BaTh CBOMCTBA norapudmon TUISt npeobpa3oBaHus
Jorapu(pMUYECKUX BBIPAKECHUM;

CBOOOIHO OMNEpPUPOBATH MOHATUSMU: HPpPAIMOHATbHBIC, MOKAa3aTelIbHbIE U
Jorapu(pMUYECKUE YPaBHEHHUS, HAXOAUTh UX PEIICHHS C TTOMOIILI0 PABHOCUIIBHBIX
IIEPEXO0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



IPUMEHATH OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIbl Ui TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAXKEHU;

CBOOOJIHO ONEpUPOBATh MOHITHEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHSATh  HeoOxoaumble  (OPMYJBl ISl  PEIIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPaBHEHHUIA,

MOJICJIMPOBaTh peajibHble CUTyalldd Ha S3bIKE alreOpbl, COCTaBIIATH
BBIPQXKCHHSI, YpPaBHEHHUS, HEPABEHCTBA IO YCJIOBUIO 3aJauyM, HCCIEA0BAThH
MOCTPOEHHBIE MOJIETIN C UCIIOJIb30BAHUEM ammapara ajureOphl.

DyHKIUHN U TPAPUKU:

CBOOOJTHO OIEpPUPOBATH MOHATUAMU: (PYHKIUS, CIOCOOBI 3aaHusl (PYHKIINH,
B3aMMHO OOpaTHble (QYHKIUH, KOMHOO3UIMUsA (QYHKUMNA, Tpaduk QyHKOUH,
BBITIOJIHATD dJIEMEHTapHbIE TTpeoOpa3zoBaHus rpaduKoB (PyHKIIHIA;

CBOOOIHO OIEpPHPOBATh MOHATUSAMHU: 00JACTh OMPEICICHUS W MHOXKECTBO
3HaYCHUN (PYHKIMH, HYJIU QYHKIUU, TPOMEKYTKU 3HAKOIIOCTOSTHCTBA;

CBOOO/IHO OMEpPUPOBATh TMOHATHSIMH: UYETHBIE H HEUETHBIE (DyHKIUH,
nepuoanyeckrue QyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKLIMH, MAaKCUMyMbI U
MUHUMYMBl (YHKIUK, HAuOOJblllee M HAMMEHbIEe 3HaYeHHEe (YHKIUU Ha
IPOMEXKYTKE;

cBOOO/IHO OTEPHPOBATH MOHATUSAMU: CTENICHHAs] (PYHKIHS C HATypalIbHBIM U
[EJNbIM TOKa3aTesneM, rpa@uK CTENeHHOW (QYHKIMHU C HATypaJbHBIM M LEJIbIM
noKasaresieM, rpauk KOpHsS N-OM CTENeHH Kak (QYHKIUH OOpaTHOW CTENEHH C
HaTypaJIbHbIM ITOKa3aTeleM;

OTEpUPOBATh TIOHATUSMHU: JMHEWHAS, KBaJpaTUYHas U JPOOHO-THHEWHAS
(GYHKIIMHY, BBITIOIHATD 3JIEMEHTAPHOE UCCIIEI0OBAHKE U MIOCTPOCHUE UX TpadUKOB;

CBOOOJIHO OMEPUPOBATHh MOHITHSIMH: IMOKa3aTeldbHas U JorapupMudecKas
GyHKIIMK, WX CBOWCTBA W TpauKH, WUCIOIH30BaTh WX TpaQuKh IS PEIICHUS
YpaBHCHUU;

CBOOO/IHO ONEpPUPOBATH TMOHATUSAMU: TPUTOHOMETPUUYECKAs] OKPYKHOCTb,
oTnpeeNieHue TPUTOHOMETPUYECKHUX (YHKITUI YHMCIOBOTO apryMEHTa;

UCTIIONB30BaTh Tpaduku (GYHKIUN Uid  HCCIEAOBAaHUSA TMPOIECCOB U
3aBHCHMOCTEH MpU pPEHICHUH 3a7ad U3 APYTUX YU4eOHBIX MPEIMETOB U PEalbHOM
KU3HU, BBIpAXaTh (JOPMyJIaMU 3aBUCUMOCTH MEXK/y BETUUMHAMU;

Hauyana maTeMaTH4yecKOro aHaIu3a:

CBOOOJTHO OMEPUPOBATH MOHATHAMU: apumeTHUecKass U TeOMeTpUuUecKas
nporpeccusi, 06CKOHEUHO yOBIBaroIasi reOMeTpuIecKasi Mporpeccus, JUHEHHBIA 1
HKCIOHEHUUATBHBINA POCT, POpPMyJIa CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
0 KOHCTAHTE;

UCIIOJIb30BaTh NPOrPECCUU MJI PEIICHHs pealIbHbIX 3a/ad MPUKIATHOTO
XapaKkTepa;



CBOOOJIHO OTNEPUPOBATH MOHITUSMHU: TTOCJIEI0BATEIHLHOCTh, CTOCOOBI 3aJaHUS
IIOCJICIOBATENILHOCTEN, MOHOTOHHBIE W OrPAaHUYEHHBIC IIOCIEI0BATEIBLHOCTH,
IIOHUMAaTh OCHOBBI 3apOXKJICHUS MAaTEMaTUYECKOIO0 aHAJIM3a Kak aHaln3a
OECKOHEYHO MaJlbIX;

CBOOOJIHO OIEpUPOBATh MMOHSITUSIMHU: HEMpEphIBHbIE (YHKIUU, TOYKHU
paspsiBa rpaduka GyHKIHUHA, ACUMIITOTHI Tpaduka QyHKINH;

CBOOOJTHO OMEPUPOBATH TMOHATHEM: (YHKIHS, HEMPEPHIBHAS HAa OTpPE3Ke,
MPUMEHSTH CBONCTBA HEMPEPHIBHBIX (DYHKITUH JJIs pEIICHUS 33714,

CBOOOJIHO OIEpPUPOBATH TMOHATUSMH: TIepBasi W BTOpas MPOU3BOIHBIC
byHKIMH, KacaTtenbHas K rpaduky GyHKIINY;

BBIUUCIISITH TPOU3BOJAHBIE CYMMBbI, MMPOWU3BEACHUS, YACTHOTO U KOMIIO3UIIUU
IBYX (DYHKIIHMI, 3HATH TPOU3BOIHBIE JIIEMEHTAPHBIX (DYHKIIHIA;

HCIIOJIb30BaTh T€OMETPUUECKUN M (PUBMYECKUM CMBICT MPOWU3BOIHON IS
pelLIeHus 3a1a4.

MHo:xecTBa U JIOTHKA:

CBOOOJTHO  OMEpPUPOBATh  TMOHATHSIMH: MHOXECTBO, ONEpalil  Haj
MHOKECTBAMU;

HCII0JI30BAaTh TEOPETUKO-MHOKECTBEHHBIN armnapar JJisl ONMCAHUS PEAIbHBIX
MIPOIIECCOB U SIBJICHUH, PU PEIICHUH 3a]1a4 U3 JPYTUX y4eOHBIX TPEAMETOB;

CBOOOJTHO OMEPHUPOBATH MOHSATUSMH: OIPEACIICHHE, TEOpeMa, ypaBHEHHE-
CJIEACTBUE, CBOMCTBO MAaTEMAaTHYECKOr0 00BEKTA, 10Ka3aTeIbCTBO, PABHOCUIIbHbBIC
YPaBHEHUS U HEPABEHCTBA.

K konmy ob6yuenuss B 11 kJjacce o0OydyaroIIMICS TOJYYUT CIIEIYIOIINAE
IpPEeIMETHBIE PE3yJIbTAaThl MO0 OTACNIBHBIM TeMaM paboyeil mporpaMmbl y4eOHOTO
Kypca «Anre0pa 1 Hauajga MaTeMaTUYECKOTO aHAIN3ay:

Yucaa v BBIYUCTCHUA:

CBOOOJHO OMEpUpPOBATh TMOHATUSAMH: HATypaJlbHOE M 1€JI0€ YHCIIO,
MHOKECTBA HATYpaJbHBIX W LEJNBIX YHUCEJ, UCIIOJIB30BaTh IIPU3HAKU JICIUMOCTH
uenbix yncesn, HOJ n HOK HartypanbHBIX yuceln Jyisl pelieHus 3aa4, TpUMEHSTh
anroputMm EBknuna;

CBOOOJIHO OMEPUPOBATH TMOHATHEM OCTaTKa MO MOJYJIO, 3alUChIBAThH
HaTypaJbHbIC YKCJIA B PA3JIMYHBIX NO3UIMOHHBIX CUCTEMAX CUHCIICHUS,

CBOOOJTHO OINEpUPOBATh MOHATUAMH: KOMIUJIEKCHOE YHCIO M MHOMXECTBO
KOMIUJIEKCHBIX YHUCEN, MPEACTABIATh KOMIUIEKCHBIE YHCIAa B alreOpanyeckod u
TPUTOHOMETPUUECKON (opMe, BBITIOIHATH apuMETHUECKHE ONEepallud ¢ HUMHU U
M300pakaTh Ha KOOPJUHATHOMN TUIOCKOCTH.

YpaBHeHUs U HEPAaBEHCTBA:



CBOOOJIHO OMNEPUPOBATH MOHSITUSIMU: HUpPpAlMOHATbHBIC, MOKAa3aTeIbHbIE U
jJorapuMudeckre HEpPaBEHCTBA, HAXOJAUTh HX PEHICHUS C  ITOMOIIBIO
PAaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYIIECTBJISITh OTOOP KOPHEH TMpU PEIICHUH TPUTOHOMETPUYECKOTO
YpaBHEHUS;

CBOOOJIHO OIIEPUPOBATH IOHATHEM TPUTOHOMETPHUYECKOEC HEPABEHCTRBO,
OPUMEHSITh  HeoOxomumble  (OPMYJIBI  JJII  PEMICHUS] OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO ONIEPUPOBAThH MOHATUSIMU: CUCTEMA U COBOKYITHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIIEJICTBUSA, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PAllMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3aTEIbHBIX U
Jorapu(pMUYECKUX YpaBHCHUH U HEPABEHCTB;

pemarb paloHabHbIC, HMppaluOHAIbHEIE, MoKa3aTeJIbHbIC,
jJorapumuyeckue W  TPUTOHOMETPUYECKHWE YpaBHEHHMS W  HEPABEHCTBA,
coaepkalye MOAYJU U TapaMeTphl;

MPUMCHSTH TpauIecKUe METObI JIJIs PEIICHUS YpaBHEHUHW U HEPaBEHCTB, a
TaKXe 3374 C MapaMmeTpaMu;

MOJICTUPOBATh pEaIbHbIC CHUTYallMM Ha S3bIKE alreOphbl, COCTaBIATH
BBIPQKCHUSI, YPABHEHHMS, HEPABEHCTBA M WX CHCTEMBI IO YCIOBHUIO 33/1a4H,
WCCIE0BAaTh IOCTPOCHHBIE MOJCIHM C MCIOJB30BAaHMEM allllapara ajareOpFl,
WHTEPHPETUPOBATH NOJTYUYECHHBIN PE3YJIbTAT.

DOyHKUNM U Tpaduku:

CTpOUTHh TpadUKd KOMIO3UIIUU (PYHKIUNA C TIOMOIIBI AJIEMEHTAPHOIO
WCCJIEIOBAHUS ¥ CBOMCTB KOMIIO3UIIMH JIBYX (DYHKITHIA;

CTPOUTH TE€OMETPUYECKHE oOO0pa3bl YpaBHEHUH U  HEPaBEHCTB Ha
KOOPJIMHATHOM IUIOCKOCTH;

CBOOOJIHO  OINEpPUPOBATH TMOHATUAMHU: TpadUKA TPUTOHOMETPUUYECKHUX
GyHKIMH;

NPUMEHITh (YHKIMU JJI1 MOJCIUPOBAHUS W UCCICAOBAHUS pPeabHbIX
IIPOLECCOB.

Hauana MmaTeMaTH4eCKOro aHajJam3a:

HCIIOJIb30BaTh MPOU3BOAHYIO JIJI UCCIASA0BaHMUS (PYHKIIMM HA MOHOTOHHOCTD
1 OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIee U HAUMEHbIIICE 3HAUCHUS (DYHKIIMN HEMPEPHIBHON Ha
OTPE3KE;

WCIIOJIb30BaTh NPOU3BOAHYIO Ui HAXOXICHHUS HAWIy4dlIero pElUICHUs B
NPUKIAAHBIX, B TOM YHUCJE COIMAIbHO-DKOHOMHYECKHUX, 3ajadax, s
OTIPEJICIICHUSI CKOPOCTH M YCKOPEHHS IIpollecca, 3aJaHHOro (GopMmyJion uiu

rpadukom;



CBOOOHO OMEpHUPOBATH TMOHATHSIMH: TEPBOOOpa3Has, OMpPEICIEHHBIN
UHTETpaj, HAaXOAWUTh IEePBOOOpA3HBIE JIIEMEHTAPHBIX (YHKIHMA U BBIYUCISATH
uHTerpai no popmyne Herotona-Jleitbnmnia;

HAXOAWTH IJIOMIAIH IIOCKUX GUTYP U OOBEMBI TEJ C TOMOIIBIO UHTETPAJIa;

UMETh TPEACTABICHHE O MaTEeMaTHYECKOM MOJCIUPOBAHUU Ha MpPUMEPE
coctaBiienus nuddepeHITnaTbHBIX YPaBHECHUI;

penaTh TPUKIAJHBIC 337a49d, B TOM YHCJIE€ COIMAIBHO-d)KOHOMHYECKOTO W
dbu3rUecKoro xapakrepa, CpeJICTBaMU MaTeMaTUYECKOTO aHaJU3a.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHuMe pa3iesioB U TeM (undposbie)
Kontpoabubie  IlpakTuueckue
n/n NpoOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
MHOK€eCTBO IEMCTBUTENBHBIX YHCEIL. https://resh.edu.ru/
Muorowiensl. PanimonanbHbIe ypaBHEHUS U
. 24 1 skysmart.ru
HepaBeHCcTBa. CHCTEMbI TUHEHHBIX
ypaBHEHUI
https://resh.edu.ru/
Oynkuuu U rpadukn. CreneHHast GyHKITHS C 12 1
[eJTBIM TIOKa3aTelieM skysmart.ru
Apudmernueckuii KOpeHb N-0i CTETEHU. 15 1 https://resh.edu.ru/
WppaunonansHble ypaBHEHUS
[TokazarenpHas Gpynkuus. [TokazareapHbie 10 1 https://resh.edu.ru/
ypaBHEHUS
Jlorapudmuueckas GyHKIUS. 18 1 https://resh.edu.ru/
Jlorapudmuueckue ypaBHEHUS
TpuroHOMeTpHUYECKHE BHIPAKEHUS U 99 L https://resh.edu.ru
ypaBHEHUS
IToce10BaTeNbHOCTH U TIPOTPECCHH 10 1 https://resh.edu.ru
https://resh.edu.ru/
HenpepsiBabie pynkiuu. [IponsBoanas 20 1

skysmart.ru



https://resh.edu.ru/
11_algebra-uglublennyy-uroven_2019.pdf
https://resh.edu.ru/
11_algebra-uglublennyy-uroven_2019.pdf
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
11_algebra-uglublennyy-uroven_2019.pdf
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11 KIIACC

Ne
n/n

HaumeHoBaHue pa3iesioB U TeM
NMPOorpamMmMbl

Hccnenopanue GyHKINN ¢ TTOMOIIIBIO
MPOU3BOIHOMN

[lepBooOpazHast 1 UHTETpA

I'paduku TpuroHOMeTprUeCKUX (yHKITHIA.
TpuronomeTpruyeckue HepaBeHCTBA

WppanuonaipHble, IOKa3aTeIbHbIE U
JorapupMuUECcKie HEPaBEHCTBA

KommniekcHrlie uncia

HarypainbHble u niensle yuciia

Cucrembl palMOHAIBHBIX, UPPALUOHAIBHBIX
MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
YpaBHEHUI

KoanyecTBOo 4acoB

Bcero

22

12

14

24

10

10

12

KoHTpoJbHbIE
padoTsI

IIpakTH4eckue
padoTbI

DJIEeKTPOHHBIE

(uugposbIe)
o0pa3oBaTejibHbIE

pecypchl

https://resh.edu.ru/

skysmart.ru

https://resh.edu.ru/

skysmart.ru

https://resh.edu.ru/

skysmart.ru

https://resh.edu.ru/

skysmart.ru

https://resh.edu.ru/

skysmart.ru

https://resh.edu.ru/

skysmart.ru

https://resh.edu.ru/

skysmart.ru
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https://resh.edu.ru/
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https://resh.edu.ru/
file:///C:/Users/zav-uvr/Desktop/МОЯ/11_algebra-uglublennyy-uroven_2019.pdf
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https://resh.edu.ru/

3amauu ¢ mapameTpamMmu 16 1
skysmart.ru
https://resh.edu.ru/
[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 16 5
3HAHUH skysmart.ru
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INOYPOYHOE INTAHUPOBAHMUE

10 KJIACC
KosmnuecTBo yacos DJIEeKTPOHHbIE
Ne ara upposbie
n/n Tema ypoka Bcero Kontpoanueie  Tpaxruueckue ilsyqemm :)Iﬁl?aI;OBaTeJILHbIe
padoThI padoThI pecypes:
1 MHOXeCTBO, onepaluy HajJ MHOKECTBaMHU 1
U UX CBOMCTBa
2 Juarpammsl Ditniepa-Benna 1
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOIO 1
anmapara s peleHus 3a1a4
Pammmonansabie yncina. OOBIKHOBEHHBIE U
4 JECSATUYHBIC IPOOH, TTPOIICHTHI, 1
OCCKOHEYHBIC TTEPUOIUUECKHE TpodU
Pammmonansabie yncina. OOBIKHOBEHHBIE U
5) JIeCATUYHBIE IPOOH, IPOIICHTEHI, 1
OECKOHEYHBIE TTEPUOIUYECKHE IPOoOHU
6 [Tpumenenue npoGei U MPOLEHTOB IS 1
pelieHust MpUKIaAHBIX 3324
- [Ipumenenue npoOeit U TPOILIEHTOB IS 1
pelieHust NpUKIaAHbIX 3324
8 JewcTBuTenbHbie yncia. PanimoHaabHbIC B 1
HppaIMOHAIIbHBIE YHCIIa
9 ApudmeTrnueckue oneparuu c 1
JEACTBUTEILHBIMU YUCIIAMU
10 Mopynb A€CTBUTEIBHOTO YHCIIA U €r0 1
CBONCTBA




11

[TpubnuxEHHBIC BRIYUCIICHUS, TIPaBUIIa
OKpYTJICHUS, IPUKUJIKA U OLICHKA
pe3yJibTaTa BEIYMCIECHUN

12

OCHOBHBIE METOJIbI PEILICHUS LENbIX U
JpOOHO-pallMOHANIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

13

14

15

OcHOBHbBIE METO/IbI PEIICHUS LENbIX U
JPpOOHO-pallMOHANILHBIX YPaBHEHUHN U
HEPaBEHCTB

OCHOBHBIE METOJIBI PEIICHUS IEJIBIX U
JTPOOHO-pAIMOHATBHBIX YPABHEHUH U
HEPABEHCTB

MHoOrowieHsl OT OHOW NEPEMEHHOM.
Jlenenue MHOro4ieHa Ha MHOTOWIEH C
octaTtkoM. Teopema besy

16

17
18

MHOro4IeHbI C LEIbIMA KO3 UITHSHTAMH.
Teopema Buera

Pemrenne cucreM TMHEHHBIX YpaBHEHUN

Pemrenne cucreM TMHEHHBIX YpaBHEHUN

19

Marpuia cucTeMbl JINHEWHBIX YPaBHEHUM.
Onpenenurenb MaTPUIBI 2X2, €T0
T€OMETPUYECKHM CMBICII U CBOMCTBA;
BBIYUCIICHHE €T0 3HAYEHUS

20

21

Omnpenenurens MaTpuLbl 2X2, ero
reOMETPUUECKUI CMBICT U CBOWCTBA;
BBIUMCIJIEHUE €r0 3HAUECHUS

[IpuMeHnenne onpenenuTens A peueHus
CUCTEMBI JINHEWHBIX YPaBHEHUU




22

Peurenne npukiiagHeiX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

23

Pemenne npukiaaHbIX 3aa4 ¢ TOMOIIbIO
CHUCTEMBI JINHEHHBIX YpPaBHEHUN

24

KonrponsHast padora: "PanuonanbHble
ypaBHEHHUs U HepaBeHCTBA. CUCTEMBI
JMHEUHBIX ypaBHEHUI"

25

OyHKIMA, cI0cOObI 3aJaHusT (PYHKIHH.
B3aumno obpatnsie pynkiun. Kommnosunus

byHKIMIA

26

I'paduk pynkumu. dnemMeHTapHbie
npeoOpa3oBaHus rpaduKkoB QPyHKITUH

27

OO0nacTh ornpeeieHus] © MHOYKECTBO
3HaueHni QyHkiuu. Hymn Gyskmmm.
[TpomexxyTKH 3HaK MMOCTOSIHCTBA

28

29

30

UYErHble 1 HEYETHBIE (PYHKIIUH.
[lepnoanueckue pynkuuu. [Ipomexyrku
MOHOTOHHOCTH (pyHKIIMH

MaxkcuMyMBbl 1 MUHUMYMBI () YHKITHH.
Haubonbiiee u HanMeHblIlIee 3HaYEHHE
(YHKINU Ha TPOMEKYTKE

JIuneiiHasi, KBagpaTHU4Has U IpoOHO-
AUHEeHHas PyHKIUH

31

32

33

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTPOEHHE TPaPUKOB ITHX HYHKLIUH

DeMeHTapHOE UCCIICIOBAaHUE U
MOCTpOEHHE TPaUKOB ITUX QYHKIUH

CrerneHn ¢ LEJIBIM IToKa3areaeM. buHom




Hrrotona

CrerneHn ¢ LEJIBIM IToKa3areaeM. buaom

34
Hsrorona
Crenennast GyHKIUS C HATYpPAJILHBIM U

35 LeIbIM NoKazareneM. E€ cBoiicTBa 1
rpaduk

36 Konrtponsnas padora: "CreneHnas
¢ynkuus. E€ cBolicTBa u rpagux"

37 ApudmeTnueckuii KOpeHb HaTypaibHON
CTETICHU U €r0 CBOWCTBA

38 Apudmernueckuii KOpeHb HATYPaJIbHON
CTEIIEHU U €ro CBOMCTBA

39 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKCHUI,
CoJIepKalIuX CTENEHU U KOPHU

40 [Ipeo6pa3oBaHus YUCIOBBIX BbIPAXKEHUH,
COJIepKalINX CTENEHU U KOPHU

41 [Ipeo6pa3oBaHus YUCIOBBIX BbIPAXKEHUIH,
COJIeprKalIiX CTENEHHU U KOPHU
Wppaunonanbuble ypaBHeHUs. OCHOBHbIE

42 METO/Ibl PEILIEHUS UPPALMOHATIBHBIX
YpaBHEHU I
Wppaunonansuble ypaBHeHHUs. OCHOBHbBIE

43 METO/Ibl PELICHNS NPPALMOHAIBHBIX
ypaBHEHUHI
Wppaunonansubie ypaBHeHHs. OCHOBHbBIE

44 METO/Ibl PEILIEHUS UPPALOHATIBHBIX
yYpaBHEHUH

45 PaBHOCHIIBHBIE TEPEXOBI B PEILIEHUU




UppALMOHAIBHBIX YPaBHEHHH

PaBHOCWIIBHBIE IEPEXO/BI B PELICHUHN

46 UppaLMOHATIBLHBIX YPaBHEHUI

47 PaBHOCUIIBHBIE TEPEXOBI B PELLICHUT
HppalOHAJIbHBIX ypaBHEHUI

48 PaBHOCUIIBHBIE TEPEXOBI B PELLIEHUU
UppaIMOHAJIBHBIX YPaBHEHHH
CaoiicTBa 1 rpauK KOpHS N-0i CTENEHU

49 KaK (yHKIH 0OpaTHOW CTETICHH C
HaTypaJbHbBIM ITOKa3aTeleM
CoiicTBa u rpaduk KOpHS N-0ii CTETIEHU

50 Kak (yHKIIMH 0OpaTHOU CTETICHH C
HaTypaJbHBIM ITOKa3aTelleM
KonrtponsHas padora: "CBoiicTBa 1 rpaduk

51 KOpHs n-oii creneny. MppannonansHele
ypaBHeHUS"

59 CreneHs ¢ pallMOHaJIbHBIM [TOKA3aTENIEM U
e€ cBOICTBa

53 CreneHb ¢ paliOHAJILHBIM IIOKa3aTeleM U
e€ CBOICTBa

54 CreneHs ¢ palMoHaIbHBIM [TOKA3aTENIEM U
e€ CBOMCTBA

55 ITokazarenbHas QyHKIMA, €€ CBOCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIUN A5
peleHus ypaBHEHHH

57 Hcnons3oBanue rpadmka QyHKINUN AJIs

pelIeHns ypaBHEeHUI




IIokazaTenbHbIC YpaBHCHUH. OcHOBHBIC

58 METO/Ibl PEIICHUSI TOKa3aTEIbHbIX 1
YpaBHEHU I
[TokazarenpHble ypaBHeHUSI. OCHOBHBIE

59 METO/Ibl PEIICHUSI MTOKa3aTeIbHbIX 1
YpaBHEHUI
[TokazarenbHble ypaBHEHUS. OCHOBHBIE

60 METOJIbI PEIICHHUS ITOKA3aTeIbHBIX 1
ypaBHEHUH

61 KonTponbhas pabora: "[lokazarenbHas 1
¢ynkuus. [lokazarenbHbie ypaBHeHUS"

62 Jlorapudwm uucna. CoiicTBa norapudpma 1

63 Jlorapudm uucna. CoiicTa jorapudpma 1

64 Jlorapudm uymncna. CoiicTBa jgorapudpma 1

65 JlecsiTuuHbIe U HATYpalibHbIE JTOrapu(pMbl 1

66 JlecTUYHBIE U HATypaJIbHBIE JIOTapH(PMBI 1

67 [Ipeobpa3oBaHue BbIpaxeHH, CoIepIKaLIUX 1
JorapupMbl

68 [IpeobpazoBanme BRIpaKEHUN, COMCPKAIIIX 1
sorapuGMbl

69 [IpeoOpazoBanue BoIpaXKEHUH, COAEPIKAIINX 1
aorapudmbl

70 Jlorapudmuueckas GpyHKIMs, €€ CBOICTBA U 1
rpaduk

71 Jlorapudmuueckas pyHKIus, e€ CBONCTBA U 1
rpaduk

79 Hcnonb3oBanue rpaduka GyHKIUA A5 1

pelIeHus ypaBHEHUM




Hcnonb3oBanue rpaduka GyHKIUN A5

3 pelIeHrs ypaBHEHUH
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

74 METO/IbI PEIICHUS JIOTapUPMUUECKUX
ypaBHEHU I
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIC

75 METO/IbI PEIICHUS JIOTapUPMUUECKUX
ypaBHEHU I
Jlorapudmuueckue ypaBHeHus. OCHOBHBIC

76 METO/Ibl pelIeHUs JorapuMUUECKUX
YpaBHEHU I

77 PaBHOCUIIBHBIE TIEPEXObI B PEILICHUN
norapu(pMUUECKUX ypaBHEHUI

78 PaBHOCUIIBHBIE TIEpEXObI B PEILICHUN
Jorapu(pMUUECKUX ypaBHEHHM

79 Kontponbnas padota: "Jlorapudpmudaeckas
¢byukus. Jlorapupmuueckue ypaBHeHus"

80 CuHyc, KOCUHYC, TAHT€HC ¥ KOTAHI'€HC
YHCIJIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

82 ApKCUHYC, apKKOCHHYC M apKTaHT€HC
YHCIIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCHHYC M apKTaHT'€HC
YHCIIOBOTO apryMeHTa
TpuronomeTrpuyeckas OKpyXKHOCTb,

84 ornpeaeneHnue TPUTOHOMETPHUUECKHUX

(YHKIWH 9UCIOBOTO apryMeHTa




Tpuronomerpuueckas OKpyKHOCTb,

85 OIIpeAEIEHUE TPUTOHOMETPUUECKHUX 1
(YHKIWH 9HCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKUE (HOPMYJITBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 1

90 [IpeoOpa3oBaHue TPUrOHOMETPHUECKUX 1
BBIPKECHUI

o1 [IpeoOpa3oBaHue TPUTOHOMETPUUECKUX 1
BBIPAKECHU I

92 [IpeoOpa3oBanue TPUrOHOMETPHUECKUX 1
BBIPAKECHUIN

93 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKCHUM

94 Pemennie TpUroHOMeTPUYECKUX YpaBHEHHM 1

95 PemeHne TpUroHOMETPUYECKUX YPaBHEHUN 1

96 Pemenne TpuroHOMeTpUYECKUX YpaBHEHUN 1

97 Pemrenne TpuroHoMeTprUUECKUX YpaBHEHNUN 1

98 Pemenne TpUroHOMETpUUECKUX YpaBHEHUM 1

99 Pemnrenne TpUrOHOMETPHUECKUX YPaBHEHUH 1

100 Pemenue TpuroHoMeTpUYECKUX YpaBHEHUN 1
Kontponbnas padora:

101 "TpUroHOMETpUYECKHE BBIPAXKEHUS U 1
TPUTOHOMETPUYECKHE YpaBHEHUS"

102 [TocnemoBateabHOCTH, CIIOCOOBI 3aTaHUS 1

nociiegoBarebHocTeil. MeTon




MaTeMaTHU4eCKOM HUHAYKIOUH

MoOHOTOHHBIE B OrpaHUYCHHBIC

103 MOCJIeI0BaTeIbHOCTH. McTopus aHanmu3a
0ECKOHEYHO MaJIbIX

104 Apudmernueckast mporpeccust

105 I'eometpuueckas nporpeccust

106 beckoneuno yowIBaromias reoMeTpudecKas
rporpeccus

107 CymMa 6eckoHeuHO yObIBaroIei
T€OMETPUUYECKON ITPOrpeECCUu

108 JIMHEWHBIN ¥ YKCTIOHEHIIMATIBLHBINA POCT.
Yucno e. DopMyra ClI0KHBIX MPOLEHTOB

109 JIMHEeWHBIN ¥ YKCTIOHEHIIMATIbHBINA POCT.
Yucno e. DopMyra ClI0KHBIX TPOLEHTOB

110 Hcnonbs3oBanue nporpeccuu Jist pereHus
peaJIbHBIX 3a]1a4 MPUKJIAJHOTO XapaKkTepa

111 KonTponbHas padora:
"[locnenoBaTenbHOCTH U Nporpeccuu’

112 HenpepwiBHbIE QyHKITNN U MX CBOWCTBA

113 Touka pa3pbeiBa. ACHMITOTHI TpaUKOB
byHKIU]

114 CpoiicTBa (DyHKIMI HENPEPHIBHBIX HA
OTpe3Ke

115 CpoiicTBa (hyHKIMI HETIPEPHIBHBIX HA
OTpe3Ke

116 Meroa UHTEpBAJIOB AJI pELICHUS

HEPABEHCTB




Merton HUHTCPBAJIOB UIA pCIICHUA

117
HEPABEHCTB

118 MeTto MHTEPBAJIOB ISl PEIICHUS
HEPaBEHCTB

119 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX
GbyHKIUH 1715 pereHust 3a1a4

120 [IpuMeHeHne CBONCTB HENPEPBIBHBIX
GyHKIUH 1715 pereHust 3a1a4

121 [lepBas u BTOpast mpou3BOIHBIC GYHKIIUU

122 Ornpezenenue, reOMETPUYECKUM CMBICT
MPOU3BOAHOMN

123 Omnpenenenue, GU3NIECKUN CMBICTT
MIPOU3BOAHOMN

124 YpaBHEeHHE KacaTeIbHOU K TpaduKy
byHKIMH

15 VYpaBHeHHE KacaTelbHON K rpaduKy
GbyHKIIIN

126 [Ipou3BoHbIC 37IEMEHTAPHBIX (DYHKITHI

127 [Tpou3BoHbIC SNIEMEHTAPHBIX (DYHKITHI

128 [IponsBoaHas CyMMBI, TPOU3BEAEHNUS,
YaCTHOT'O ¥ KOMITO3UIIMU (QYHKIUN

129 [IpousBoaHas CyMMBI, IPOU3BEACHNUS,
YaCTHOTO ¥ KOMITO3UIIMU (QYHKIMH

130 [IpousBoHast CyMMBI, TPOU3BEAEHNUS,
YaCTHOTO M KOMITO3ULIUU (DYyHKITUI

131 KonTponbHas padora: "[IpousBomnas”

132 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS




3HaHui: "YpaBHeHus"
133 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3ALIHS 1
3HaHui: "OyHkun"
134 Hrorosas KoHTpoJbHAA paboTa
135 HroroBas koHTpoJIbHAs paboTa
136 HOBTOPCHI/IC, 000011IeHNEe, CUCTEMATH3AIIHA 1
3HaHU
OBILEE KOJIMYECTBO YACOB I10 136 10

[NPOI'PAMME




11 KIIACC

Ne
n/n

Tema ypoka

[IprMeHeHnne npon3BOIHOM K
WCCIIEIOBaHUIO (PYHKIIMM Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI
[IpuMeHeHnne npon3BOHON K
HCCIIeI0OBaHMIO (PYHKIMIA Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

KoaunuyecTBO 4acoB

KonrpoJuanusbie
Bcero P
padoThI

IIpakTH4eckue
padoTsI

Jara
U3ydeHust

DJIEeKTPOHHBIE
uudpossie
o0pa3oBaTejibHbIE

pecypchl

[IpuMeHeHne Npou3BOJHON K
UCCIeI0BaHMIO (PYHKIMIA Ha
MOHOTOHHOCTb U KCTPEMYMBbI

[IpuMeHeHne Npon3BOJHON K
uccleI0BaHuIo0 (PyHKIMHA Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpumeHeHnne npou3BOHON K
WCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTH M 3KCTPEMYMBbI

[IprumeHeHnne npou3BOHON K
nccaea0BaHuio (GyHKIMI Ha
MOHOTOHHOCTBH U O9KCTPEMYMBI

Haxoxnenne HanOoJIBIIETO U

HaVMEHBIIIETO 3HAYEHUS HENIPEPBIBHON

(yHKIIMU Ha OTpe3Ke

Haxoxnenne HanOoJIbIIETO U




HaMMEHBLIET0 3HAYEHUS HelIPEPhIBHOM
(GyHKLINU Ha OTpe3Ke

Haxoxzaenue HaubombIero u
HauMEHBIIIETO 3HAUCHUS HEMPEPHIBHOMN
(GyHKIIMM Ha OTpe3Ke

10

11

12

Haxoxnenue HanOoJIbIIero u
HaWMEHBIIIETO 3HAYCHUS HEMPEPHIBHON
(yHKIIMHM Ha OTpE3Ke

Haxoxnenne HanOoOJIbIIEro u
HaWMEHBIIIETO 3HAYCHUS HENPEPHIBHON
(GyHKINU HAa OTpe3Ke

Haxoxaenne HanOOoJIbIIETO U
HaWMEHBIIIETO 3HAUCHUS HEMPEPHIBHON
(GyHKINU HAa OTpe3Ke

13

14

15

[IprumeneHne npou3BOIHOMN ISt
HaX0XICHUA Haymquero pGI_HCHI/IH B
MPUKIIAHBIX 3a/1a4ax

[IprMeHneHnne npon3BOIHOM IS
HaXO0XKJCHHUS HAWTy4IlIero penieHus B
MIPUKJIAIHBIX 3a7a4ax

[IprMeHeHnne npou3BOIHOM IS
OIpeJIeJIEHUs] CKOPOCTH U YCKOPEHUS
nporiecca, 3alaHHoro (popMysnoi uiu
rpagukom

16

[IpumeneHnne npou3BOIHOMN ISt
OTIpesieNIEHUs] CKOPOCTU U YCKOPEHUS
rporecca, 3a1aHHOro GopMyJIoi Uiu
rpaduKoM




17

Kommnosurus ¢hyHKImii

18 Kommnozumust pyHKImiz

19 Komnozumus GyHKImiz

20 ['eomerpuueckne 0Opa3bl ypaBHEHUN Ha
KOOPJAMHATHOW INIOCKOCTH

21 I'eomerprueckue oOpa3bl ypaBHEHUN Ha
KOOPAMHATHOW IIOCKOCTH

99 KonTponbHas pabora: "UccnenoBanue
(GYHKIUI ¢ TOMOIIBIO TPOU3BOTHON"

93 IlepBooOpa3Hasi, OCHOBHOE CBOMCTBO
epBOOOPa3HBIX

24 IlepBooOpa3Hble AeMEHTapHBIX (PYHKIIHIA.
[IpaBuna Hax0XJIeHHsI IEPBOOOPA3HBIX

o5 IlepBooOpasHbie MeMEHTApHBIX (YHKIUH.
[IpaBuna Hax0XJIEHUSI IEPBOOOPA3HBIX

26 Wurerpain. ['eoMeTpudeckuii CMbICT
MHTErpana

97 Brluucnenue onpenenéHHoro HHTerpaia
o ¢popmyse Herorona-JIeitoauia

28 Brluucnenue onpeneséHHoro HHTerpaa
o gopmyne Horotona-JleiiOuuma

29 [IpumeHeHne nHTerpana s HaxoXACHUS
IUIOINAAEH TUIOCKUX GUTyp

30 [IpumeHeHne nHTerpana s HaxOXACHUS
00bEMOB reOMETPUUYECKHX Tel

31 [Tpumeps! perienuii mudepeHraIbHbIX

YpaBHEHUI




[Tpumeps! perienuil tudepeHamTbHbIX

32 .
ypaBHCHHIA
MareMaTHuecKoe MOJICIIMPOBAHHE

33 peaIbHBIX MPOIIECCOB C MTOMOIIBIO
mudepeHIabHBIX YPaBHECHUMA

34 Kontponbnas padota: "[leppoobpazHas u
uHTerpan'

35 Tpuronomerpuyeckue GyHKINH, UX
CBOMCTBA U rpaduKu

36 Tpuronomerpuveckue GyHKINUU, HX
CBOWCTBA U TpapuKu

37 Tpuronomerpuyeckue QyHKIUH, UX
CBOICTBa U TpaduKku

38 Tpuronomerpuyeckue QyHKIUHN, UX
CBOICTBA U TpaduKu

39 Tpuronomerpuyeckue GyHKIUH, UX
CBOICTBa U TpaduKu
OT060p KOpHEH TPUTOHOMETPUIECKIX

40 ypaBHEHUH C TOMOIIIBIO
TPUTOHOMETPHYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

41 ypaBHEHUH C TTIOMOIIHIO
TPUTOHOMETPHYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUUECKHUX

42 YpaBHEHUH C MOMOILBIO
TPUTOHOMETPHUECKON OKPYKHOCTH

43 OTOOp KOpHEH TPUTOHOMETPUICCKHX

YPaBHEHUH C TOMOUIBIO




Tle"OHOMCTpH‘-ICCKOfI OKPY’KHOCTHU

Pemenne TpuroHoMeTpu4eCKuX

44
HEpaBEHCTB

45 Pemienne TpUroHOMETPHUYECKUX
HEPaBEHCTB

46 Perienue TpUroHOMETPUUECKUX
HEPaBEHCTB

47 Pemrenne TpUroHOMETPHUUECKUX
HEPaBEHCTB
KonTponsnas pabora: "['padpuxu

48 TPUTOHOMETPUUYECKUX (YHKINH.
Tpuronomerpruyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PEeILICHUS
MOKa3aTeIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/IBI PEIICHUS
MoKa3aTeIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI PEILICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PEILICHUS
JOrapu(pMHUECKUX HEPABEHCTB

54 OCHOBHBIEC METO/IbI PEIICHUS
norapu(pMHUUECKIX HEPABEHCTB

55 OCHOBHBIE METO/IbI PEILICHHUS
norapu(pMHUUECKIX HEPABEHCTB

56 OCHOBHBIE METO/IbI PELLICHHUS

Jorapu(pMHUUECKUX HEPABEHCTB




OcHOBHBIC MCTObI PCHICHUS

> UppaloOHAILHBIX HEPABEHCTB
58 OCHOBHBIE METO/IBI PEIICHHS
MppalMOHAILHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEeILICHUS
MppanOHAILHBIX HEPABEHCTB
50 OCHOBHBIE METO/IbI PEeILICHUS
UppalOHATLHBIX HEPABEHCTB
61 I'paduueckue MeTOIBI peLICHNUS
UppalMOHAIBHBIX YPaBHEHUI
62 I'paduueckue MeTOIBI peLICHNUs
UppaIOHAIBHBIX YPaBHEHHHA
63 I'paduueckue MeTO bl peLICHUs
II0KA3aTeJIbHBIX YPABHEHUM
64 I'paduaeckue MeTO B penICHUS
MoKa3aTeIbHbIX HEPABEHCTB
65 I'paduueckue MeTOIBI peICHNUS
JTOTapuPMHUUECKUX YpaBHEHUH
66 I'paduueckue MeTOIbI peLIeHUs
Jorapu(pMHIECKUX HEPABEHCTB
67 I'paduyeckne MeTOabI peneHus
JOrapu(pMHUECKUX HEPABEHCTB
I'paduaeckue MeTO B penICHNUs
68 MOKa3aTeIbHBIX U JIOTapU(YMUIECKIX
YpaBHEHUI
I'paduueckue MeTOIBI pEeHICHUS
69 MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX

ypaBHEHUI




70

I'paduueckue MeToapl pemeHUs
MOKa3aTeNbHBIX U JOrapu(PMUUECKUX
HEPaBEHCTB

71

I'padmueckue meToap! pemeHus
MOKa3aTeIbHBIX U JOrapu(PMUUECKUX
HEPaBEHCTB

72

73

74

Kontponbnas padota: "UppanmoHaibHbie,
MOKa3aTeIbHbIE U JIOTapuU(PpMUUIECKHIE
HepaBeHCTBa"

KommnekcHsie uncna. AnreOpanueckas u
TpUrOHOMETpHUYecKast (POPMBI 3aITUCH
KOMIUIEKCHOTO YHCiia

KommniekcHbie uncna. Anredpandeckas u
TPUTOHOMETpUYECKasi POPMBbI 3aIHCH
KOMILIEKCHOTO YHUCIia

75

76

7l

78

Apudmernueckue onepanum ¢
KOMIUIEKCHBIMU YHCIIAMHU
ApudmeTrnueckue oneparum ¢
KOMIUICKCHBIMU YUCIIAMHU
N300pakeHNe KOMITICKCHBIX YHCEI Ha
KOOPAMHATHOW IIOCKOCTH
N300pakeHNe KOMIIEKCHBIX YHCEI Ha
KOOPAMHATHOW IIOCKOCTH

79

80

81

®opmyna Myaspa. KopHu n-oii crenenu
13 KOMIUIEKCHOTO YKClia

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMITJIEKCHOTO YHCIIa

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHUCCJI AJIA




peICHuA (I)I/I3I/I‘-ICCKI/IX U ITCOMCTPUUYCCKUX
3aga4

Kontponbnas padota: "KomruiekcHbie

82 \
qpcia

83 HatypanbHble 1 1iensle uncia

84 Harypanbnble u nienble yncia

85 [TpuMeHeHHE TPU3HAKOB JICTUMOCTH
LIEJIBIX YHCET

86 [IpuMeHeHne NMPU3HAKOB ACIUMOCTH
LIEJIBIX YHCET

87 [IpuMeHeHne MPU3HAKOB ACITUMOCTH
nensix uncen: HOJL u HOK

88 [IpuMeHeHne MPU3HAKOB ACITUMOCTH
nensix uncen: HOJL u HOK

89 [IpumeHeHne MPU3HAKOB ASTUMOCTH
IIEJTBIX YUCEIT: OCTATKH 110 MOJTYJTIO

90 [IpuMeHeHne MPU3HAKOB ACITUMOCTH
LIEJTIBIX YUCEII: OCTATKH 110 MOIYJIIO
[IpuMeHeHne MPU3HAKOB ACITUMOCTH

91 LETTBIX YHUCEI: anroput™ EBKima ais
pelieHus 3a/1a4 B IEbIX YHCIax

92 Kontponbras padota: "Teopwust menbix
gucen"
CucremMa ¥ COBOKYMHOCTh ypaBHEHUH.

93 PaBHOCHIILHBIE CUCTEMBI U CUCTEMBI-
CIEACTBHS

94 CucreMa 1 COBOKYITHOCTb YPaBHEHUU.

PaBHOCHIBHBIE CHCTEMBI U CUCTEMBI-




CIICACTBUA

95 OcHOBHBIE MCTOAbI pCHICHUA CUCTEM U
COBOKYHHOCTGI‘/'I panrOHaJIbHBIX ypaBHeHI/Iﬁ

OCHOBHBIE MCTObI pCICHUSA CUCTCM U
96 COBOKYITHOCTEH MpPALMOHAIBHBIX
ypaBHEHU I

OCHOBHBIE MCTOJbI pCIICHUA CUCTCM U
97 COBOKYITHOCTEM NOKA3aTEJIbHbBIX
ypaBHEHUI

OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
98 COBOKYITHOCTEW MOKa3aTeIbHBIX
ypaBHEHUI

OcCHOBHBIE METO/IbI PEILICHUS] CUCTEM U
99 COBOKYIHOCTEH JIoTapru(pMUIecKux
ypaBHEHU I

OCHOBHBIEC METO/IbI PEIICHHS CHCTEM U
100 COBOKYITHOCTEH JIoTapu()MUIECKUX
YpaBHEHUI

[IprMeHeHne CUCTEM K PEIEHUI0
MaTeMaTHYECKUX 3a/1a4 U 3a/1a4 U3

101 pa3M4HBIX 001acTeil HAYKH U PeaTbHOM
KHU3HU, UHTEPIPEeTalUs NOTYyYEHHBIX
pe3yabTaToB

[IpumMeHeHne CHCTEM K pEeIIeHUI0
MaTeMaTH4eCKuX 331a4 U 3a/1a49 U3

102 pa3IMyYHbIX 00JacTel HayKu U peallbHOM
KU3HHU, UHTEPIPETAINS TOTYICHHBIX
pe3yabTaToB




HpI/IMeHeHI/Ie HCEPABCHCTB K PCIICHHUIO
MaT€MaTUYCCKUX 3a/a4 M 3aJa4 U3

103 pa3MYHBIX 001acTe HAYKH U peabHOM
KHU3HHU, UHTEPIPETANS TOTYICHHBIX
pe3yabTaToB
KonTponbHas padota: "CucreMbl

104 palnroHaIbHBIX, UPPALMOHATIBHBIX
MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX
ypaBHEHHIT"

105 PannonaneHble ypaBHEHUs ¢ TapaMeTpaMu

106 PanyoHaneHbIE HEPABEHCTBA C
napameTpamMu

107 PanyoHanpHbIE CUCTEMBI € TapaMeTpaMu

108 HppanuronaibHble ypaBHEHUS,
HEpaBEHCTBA C IIapaMeTpamMu

109 HppanumonalibHbIE CUCTEMBI C
napaMeTpamMu

110 Iloka3arenbHble ypaBHEHUs, HEPABEHCTBA C
napaMmeTpamMu

111 [TokazaTenpbHBIE CUCTEMBI C TTapaMETPaMH

112 Jlorapugmuueckue ypaBHEHUs,
HEpaBEHCTBA C IapaMeTpamMu

113 Jlorapugmuueckue CUCTEMBI ¢
napameTpamMu

114 Tpuronomerpuueckrue ypaBHEHUS C
napameTpamMu

115 TpuroHomerpuieckrne HepaBEeHCTBA C

napameTpamu




116

TpuronomeTpuyeCKue CUCTEMBI C
napameTpamMu

117

[TocTpoenue u ucciegoBanme
MaTeMaTHYeCKUX MOJIeNel peabHbIX
CUTYallUi C TOMOIIbIO YPaBHEHUH C
rnapamMmeTpamu

118

119

[TocTpoenue u uccnenoBaHue
MaTeMaTHYECKUX MOJIEICH peaabHbIX
CUTYaIMil C MOMOUIBIO CUCTEM YPABHEHUM
C mapameTpamu

[Toctpoenue u uccnenoBaHue
MaTeMaTHYeCKHUX MOJIENel peabHbIX
CUTYaIUH C IOMOIIBIO CUCTEM YpPaBHEHHIA
C mapameTpaMu

120

KonrtponsHas pabdora: "3anaun ¢
napamerpamu"

121

[ToBTOpenue, 06001IeHNE,
cucTeMarusanvs 3HaHuii: "YpasHenus"

122

123

[ToBTOpenue, 06001IeHNE,
cUCTeMaTH3auys 3HaHuii: "YpaBHeHus"

[ToBTOpenue, o600IIEHNE,
cucTeMaTu3alus 3HaHui: "YpaBHEHHUS.
Cucrembl ypaBHEeHHI"

124

[ToBTOpenue, 06001IeHNE,
cucrtemaTtusanus 3Hanuii: "HepaBencrna"

125

[ToBTOpenue, 06061IeHNE,
cucremarusanus 3Hanuii: "Hepasencraa"

126

IToBTOpenue, o6o0IIEeHNE,




cucremarusanus 3Hanuii: "Hepasencraa"

[ToBTOpenue, o600IICHNE,

127 cucteMartuzanus 3Hanui: "[IponsBoaHas u 1
e€ mpuMeHeHue"
[ToBTOpenue, 06001IIeHNE,

128 cucteMartuzanus 3Hanuii: "[IponsBoaHas u 1
e€ mpuMeHeHue"
[ToBTOpenue, 06001IIeHNE,

129 cucteMartuzanus 3Hanuii: "[Ipon3BogHas u 1
e€ npumeHeHue"
[ToBTOpeHME, 0000IIEHNE,

130 cucTeMaTtu3ainus 3Hanui: "MHTerpa u ero 1
npuMeHeHue"

131 [ToBTOpeHue, o6o0IIEHNE, 1
cucremaTusanus 3Hanuil: "OyHkuun"

132 [ToBTOpenue, 0600IIEHNE, 1
cucreMartu3anus 3Hanuii: "OyHxun"

133 [ToBTOpeHME, 0000IICHNE, 1
cucreMartu3anus 3Hanuit: "OyHxun"

134 Hrorosast koHTpoIBHAS paboTa

135 HtoroBast KOHTpOJbHAsA paboTa 1

136 [ToBTOpenue, 06001IEeHNE, 1
CHCTEMAaTH3alMs 3HAHUH

OBHIEE KOJIMYECTBO YACOB I10 136 10

[NPOI'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIS1 YYHEHUKA

Anrebpa 1 Hauanla MaTeMaTHYeckoro aHanusa. 10-11 knaccel. (0a30Bblii U yriTyOaeHHBII
ypoBHH) - AnmumoB 1. A., Konsrun KO.M. - 2016r.

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

» AnreOpa 1 Hayasa MaTemMaTudeckoro aHaiau3a. 10-11 kmaccel. YueOHuk. bazoBblii n
yrnyoneHssiil ypoBau. 2021. YuyeOnuk. Anumos I11.A. M3narensctBo "IIpocBenienne”

* Pabouas nmporpamma cpeHero o0riero ooOpasoBaHus npeamMera «MaTemMaTuka
yryonéHnblil ypoBeHb. Ono0pena penienneM ¢enepaibHoro yueoHO-MeTOAUYECKOTO
o0BeAMHEHUS 110 001IeMy 00pa3oBaHuto, TpoTokoia 7/22 ot 29.09.2022 r.

* MeTtoanyeckue peKoOMeHaluu 1o yueOHuKy "Anredpa u Havana aHanu3a" 10-11 kmaccer
/ABTop: Anmumos I11.A., U3narensctBo "[IpocBenienue”

» AnreOpa 1 Havana ananuza, 10-11 kmaccsl, B 1Byx yactsax. [loypodHoe miaHupoBaHue Mo

yuebnuky Anumosa I11.A/ ABrop-coctaBurens: ['puropsesa ..

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET

- skysmart.ru - OHJIalH IKOJIA IJI IETeH U MOJIPOCTOB

* http://window.edu.ru/ DnekTpoHHas OUOIHNOTEKA YUCOHMKOB i METOIMYECKUX MAaTEPHATIOB

* http://www.math.ru Marepuansl o marematuke B EnnHON KOJUTEKIIMU ITUPPOBBIX

00pa3oBaTeNbHbIX PECYPCOB

« http://www.bymath.ne t I'azera «MaremaTrka» M3narenbckoro moma «IlepBoe CeHTAOPs»

* http://www.uztest.ru 3amaum o reomerpun: HHHOPMAMOHHO-TIOUCKOBAsI CHCTEMA

* http://www.problems.ru KommberorepHast MaTeMaTHKa B IIKOJIE

* http://school.msu.ru Maremaruka. IlIkona. bByaymee. Caiit yunrens marematuku A.B.



file:///C:/Users/zav-uvr/Desktop/МОЯ/11_algebra-uglublennyy-uroven_2019.pdf
http://window.edu.ru/
http://www.math.ru/
http://www.bymath.ne/
http://www.uztest.ru/
http://www.problems.ru/
http://school.msu.ru/

[leBxuua

* http://www.etudes.ru Maremarnyeckoe 0Opa3oBaHKe: IPOIILJIOE M HACTOSIIIEE.

I/IHTepHeT6I/I6HI/IOTeKa 10 MCTOAUKE ITPCIIOJaBaHU MATCMATUKHU

* http://www.exponenta.ru ITopranx Allmath.ru — Bcst MaTemaTnka B OZJHOM MeCTe

« http://www.allmath.ru TIpukiagHas MaTemMaTHKa: CIIPAaBOYHUK MaTeMaTHUECKUX (HOPMYIT,

IIPUMEPBI U 3a/1a4U C PEIICHUAMHU

« http://math.rusolymp.ru 3amayHuk JuIs MOJTOTOBKH K OJMMITUAIAM 10 MATEMATHUKE

* http://tasks.ceemat.ru 3anumarenpHas MareMaTuka — OJIUMIIHAA/IbI, UTPbI, KOHKYPCHI 110

MaTEMATHUKE AJI1 HIKOJIBbHUKOB

« http://www.math-on-line.com MaremaTrueckue OMIMMIUAIBI IS IKOJIBHUKOB

* http://www.olimpiada.ru MaremaTuueckue OJIMMITMAIbBI U OJTUMITMAIHBIE 3312
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