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INOACHUTEJIbBHASA 3AIIMCKA

VYuebHsli Kypc «Anredpa M Hayajga MaTeMaTHUYECKOrO aHalM3a» SIBJISAETCS
OJHUM U3 HauboJiee 3HAYMMBIX B MPOTpaMMe CpeaHero oomiero obOpa3oBaHus,
MOCKOJIBKY, C OJIHOW CTOPOHBI, OH 00ECIEeUMBACT MHCTPYMEHTAIBHYIO 0azy s
U3YUYEHUS BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C APYroi CTOpOHbI, (GOpMHUPYET
JOTMYECKOe M a0CTPAKTHOE MBILIUIEHUE O0Yy4aroUIuXcsi Ha YpOBHE, HEOOXOJIUMOM
JUIsl OCBOEHHSI MH(POPMATUKH, OOILIECTBO3HAHUSA, UCTOPHH, CIIOBECHOCTH U JIPYTUX
IUCIMIUIMH. B paMkax paHHOro y4yeOHOro Kypca o0Oy4arolluecs OBJIAJIeBalOT
YHHUBEPCAILHBIM SI3BIKOM COBPEMEHHOW HayKu, KOoTopas (OpMyIHpyeT CBOH
JTOCTW)KEHUS B MaTeMaTtudeckoi dopme.

VY4eOHbll Kypc anreOphl M Hadall MaTeMaTHYeCKOro aHaiu3a 3aKia/JblBacT
OCHOBY JUIsl YCIHEIIHOTO OBJIAJICHUS] 3aKOHAMU (U3UKH, XUMUHM, OHUOJIOTHH,
MOHUMAaHHUS OCHOBHBIX TCHJICHIIMN Pa3BUTHUS KOHOMUKU M OOIIECTBEHHOU >KHU3HH,
MO3BOJISIET OPHUEHTUPOBATHCS B COBPEMEHHBIX HHU(MPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIOJIb30BaTh MX JJIsl JajibHeiiero oOpa3oBaHusi U B
MOBCEAHEBHOU XM3HU. B TO ke Bpems oBiajgeHue aOCTPAKTHBIMU U JIOTMYECKU
CTPOTMMHU KOHCTPYKLUHMSMHU aireOpbl U MAaTeMaTHYeCKOro aHajiu3a pa3BHUBAcT
yMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HMCTUHHOCTH, [1OKA3bIBAaTh
YTBEPKJICHUSI C TMOMOIIBI0O UHAYKIIMH U PaCCyXkIaTh NEAYKTHBHO, WCIOJIL30BATh
00001IeHne M KOHKPETHU3alMio, a0CTpardpoBaHUE U aHAIOTUIO, (OPMUPYET
KpEaTUBHOE U KPUTHUUECKOE MBIIIJICHHE.

B xome um3ydenus ydeOHOTO Kypca «AnreOpa M Hayajga MaTeMaTHUYECKOTO
aHayM3a» OOydarolIuecsl IMOJIy4arOT HOBBIA OIBIT PEIICHUs NPUKIAIHBIX 3aaad,
CaMOCTOSITEIBHOTO TIOCTPOEHUSI MAaTEMaTUYECKUX MOJENEH peabHbIX CHUTYalHid,
UHTEpPIpETAlMd  TOJyYCHHBIX  pEIICHH,  3HAKOMSTCSI C  NpUMEpaMu
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEW B TpPHUpPOJIe, HAyKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMAaTHYE€CKUMHU OTKPBITHSIMU U UX aBTOPaAMHU.

VY4eOHbIl Kypc 001aaeT 3HAYUTENbHBIM BOCIUTATENbHBIM MOTEHIAIIOM,
KOTOPBIA peanu3yercs Kak uepe3 y4deOHbId MaTepualn, CIoCOOCTBYIOIIMIMA
dbopMUPOBaHHIO HAYYHOTO MHUPOBO33PEHUS, TaK W 4Yepe3 crenuduky ydeOHOMN
NEATEIbHOCTH, TpeOyroued MpOJODKUTEIbHOM — KOHUEHTpalMd  BHUMAaHWUS,
CaMOCTOSITEIbHOCTH,  AKKypaTHOCTH M  OTBETCTBEHHOCTH 3a  IOJIyYEHHBIH
pe3ynbrar.

B ocHoBe wMeTomuku oOydeHHMs anreOpe W HadyajgaM MaTeMaTH4eCKOro
aHaJIM3a JIKUT JEATEIbHOCTHBIM MPUHIUI 00yYEHUS.

B crpykrype yueOHOro kypca «Anrebpa M Hayajla MaTEeMaTHYECKOIO
aHaJM3a» BbBLACNCHBI CIEAYIOUIUE COJepKATeIbHO-MeToAuueckue JuHun: «Yucna
U BblUUCIeHUs», «DyHKIUM U rpadukmy», «YpaBHEHHs M HepaBeHCTBa», «Hauama
MaTeMaTU4ecKkoro aHaimmza», «MHoOXecTBa U JiorMka». Bce  OCHOBHBIE



COJIepKATEeTbHO-METOIMYECKUE JIMHUM M3Y4alOTCS Ha MPOTSKEHUH JABYX JIET
oOydeHusT Ha ypOBHE CpeqHero oO0uiero oOpa3oBaHUs, €CTECTBEHHO JOTOJHSS
IpYr Ipyra ¥ TOCTENEHHO HAChIIasCh HOBBIMU TeMaMu M paszzenamu. JlaHHbIHA
yueOHbIM KypC SBISIETCS HWHTETPaTUBHBIM, IIOCKOJIBKY OOBEAuHSIET B cebe
COJIEp’)KaHME HECKOJIbKMX MaTEMaTUYECKUX JUCIUIUIMH, TaKuX Kak anreopa,
TPUTOHOMETPHUS, MATEMAaTUUYECKUN aHalu3, TEOPHUs MHOXKECTB, MaTeMaTU4ecKas
noruka u apyrue. Ilo Mepe Toro kak oOyuwaromiuecs OBIAJEBalOT BcE Ooee
IMIMPOKUM MAaTEMaTHYECKUM amlmapaToM, y HHMX MOCIelI0BaTeNbHO (hopMUpYeTCs U
COBEpILIEHCTBYETCS yYMEHHUE CTPOUTh MaTeMaTHMYeCKyl0 MOJeNb peallbHOU
CUTyallul, MPUMEHSATh 3HAHUs, MOJy4YEeHHbIE MPU U3YYEHUU y4eOHOTO Kypca, s
pelIeHus] CaMOCTOSITEIbHO CPOPMYIUPOBAHHON MaTeMaTUYECKOU 3a7auu, a 3aTeM
UHTEPIIPETUPOBATH CBOU OTBET.

CopepxaTenbHO-MeTOANYECKass JHHUAA «YUucrna M BBIUKCICHUS» 3aBEpIIAET
dbopMUpOBaHHE HABBIKOB HCIOJIb30BAHMS JEHCTBUTENBHBIX YHCEN, KOTOPOE ObLIO
HayaTo Ha ypOBHE OCHOBHOTO 0011ero oOpazosanusi. Ha ypoBHe cpennero oOuiero
oOpa3zoBanusi ocoboe BHUMaHHME  ynensiercss  (OPMHUPOBAHUIO  HABHIKOB
palMOHAIBHBIX BBIYMCIEHUM, BKIIIOYAIOMIMX B C€0s MCIOJIb30BAHUE PA3NUYHBIX
dopMm 3amucu uMcaa, yMEHHE JelaTh MPUKUAKY, BBIIOJHATH MPUOIMKEHHBIC
BBIUKCIICHUSI, OIICHUBATh YHUCJIOBBIC BBIPAXKEHHUs, PabOTaThb ¢ MaTeMaTUYECKUMHU
KOHCTAaHTaMHu. 3HAKOMble OOYyYalomIMMCSI MHOYECTBA HATypaJIbHBIX, LEJbIX,
palMOHAIBHBIX U JCHCTBUTENBHBIX  YHUCENl  JOMOJIHAIOTCS  MHOKECTBOM
KOMIUIEKCHBIX 4YHceld. B KakaoM H3 3TUX MHOXECTB PaccMaTpPUBAIOTCS
CBOMCTBEHHbIE €My crHenudUyYecKue 3aladyd W OINepalu: JIeJCHUE Haleso,
ONEpUPOBAHME OCTaTKaMHM Ha MHOXECTBE LEJIbIX 4YHCEN, O0coOble CBOMCTBA
pallMOHANILHBIX W HUPPAIMOHAIBLHBIX YHCEN, apu(METHUECKHE OTMepalrd, a TaKxKe
U3BJICYECHUE KOPHS HATypaJbHOW CTENEHM HAa MHOYKECTBE KOMIUIEKCHBIX YHCEIL
bnarogapsi mociegoBaTeNbHOMY PpACIIUPEHUI0 Kpyra UCHOJb3YEMbIX YHUCENI H
3HaKOMCTBY C BO3MOKHOCTSIMU MX NPHUMEHEHUs IS PEUIeHHs Pa3IMuYHbIX 3a/1a4
bopmupyercs MpeAcTaBiIeHUe O €IWHCTBE MAaTeMaTHUKU KaKk HaykKd U e€ poid B
INOCTPOCHUN MOJENEH peaJlbHOro MHMpa, IIHPOKO HCHOJB3YIOTCA 0000ILIeHne U
KOHKpETH3ALIUA.

Jluaua «YpaBHEHUS M HEPABEHCTBAa» PEAIM3YETCS Ha TMPOTSIKEHUU BCETO
0o0ydeHMsI Ha YpPOBHE CpeaHero oOmiero o0pa3oBaHHsA, IMOCKOJBKY B KaxIOM
paznene [lporpaMMbl NpPeAyCMOTPEHO pELIEHHE COOTBETCTBYIOIIMX 3anady. B
pe3yinpTare oOOydarlluecs OBIAACBAIOT pPAa3IMYHBIMU METOAAMH  PELIEHUs
palMOHANIBHBIX,  UPPALMOHANBHBIX,  IIOKA3aTeNIbHBbIX,  JIOTApUPMUYECKUX U
TPUTOHOMETPUYECKUX YpPABHEHMI, HEPaBEHCTB M CHCTEM, a Takxke 3ajad,
coaepxkaumux mnapamerpbl. [lomyyeHHble yMEHHS IIMPOKO HCHOJB3YIOTCS MpH
ucclieJoBaHUU (YHKIMA C MOMOIIBIO MPOWU3BOJAHON, MPU PEIICHUN MPUKIATHBIX



3a/lay ¥ 3a7a4 Ha HAXOXKJICHHE HAMOOJBIINX W HAMMEHBIIUX 3HAYCHUH (YHKIUH.
JlanHasi cojeprkareibHas JIMHUS BKJIIOYAET B ce0s Takke POpMUPOBAHUE YMEHHI
BBIMIOJHATE  pacy€Tel 1o  QopmynaMm, mpeoOpa3oBaHus  PalMOHAIBHBIX,
UppALMOHATBHBIX M TPUTOHOMETPUUECKUX BBIPAKEHUM, a TaKKe BBIPAKECHUIH,
cojiepKaluxX cTreneHu u JjorapudMbl. braromaps u3ydeHUIo aireOpandeckoro
Marepuasia  MPOUCXOAUT  JalbHEHIIee  pa3BUTHE  AITOPUTMHYECKOTO U
a0CTPaKTHOTO MBIIUICHUS] O00y4Yaromuxcs, (GOPMHUPYIOTCS HaBBIKH JETYKTUBHBIX
paccyknaeHnuit,  paboThl ¢  CHMBOJIBHBIMH  (OpMamu,  MPECTaBICHUS
3aKOHOMEPHOCTEH W 3aBHCUMOCTEHl B BHJIE€ PAaBEHCTB W HEpPaBEHCTB. Anredpa
npenysaraetT A(pQPeKTUBHbIE WHCTPYMEHTHI Ui PpEIICHUS NPAKTUUYECKUX U
€CTECTBEHHO-HAYUHbIX 3aJ/lay, HArJSHO JEMOHCTPUPYET CBOM BO3MOXKHOCTU Kak
SI3bIKA HAYKH.

CopepxatenbHO-MeToANYeCKass JUHUS «DYHKUMUM U TpapuKW» TECHO
neperieTaeTcss ¢ JPYTUMU JIMHUAMHU Y4E€OHOTO Kypca, MOCKOJbKY B KaKOM-TO
CMBICIIE 3aJaET MOCJIENOBATEIBHOCTh U3YYEHHsI MaTepuaiia. M3ydeHne CTeneHHOU,
MOKa3aTeIbHOM, JOTapu(MUIECKON U TPUTOHOMETPUYECKUX (PYHKITHI, MX CBOMCTB
U rpaduKoB, UCIHOJIb30BaHUE (YHKIMN JJIS PELICHUs 3ajad U3 JPYTUxX y4eOHBIX
NPEIMETOB U PEAbHOW KU3HHM TECHO CBS3aHO KaK C MAaTEMaTUYECKUM aHAIN30M,
Tak U C pEIICHHEeM ypaBHEHWH u HepaBeHCTB. [lpu 3TOM Oosblioe BHUMaHHUE
ynensiercss (pOpMHUPOBAHUIO YMEHHUSI BbIpaKaTh (opMysiaMu 3aBUCUMOCTU MEXIY
pa3MYHBIMU BEIMYMHAMHU, HCCIEIOBATh IMOJydYeHHblE (QYHKIUH, CTPOUTh HX
rpaduku. MaTtepuan 3To¥ coaepkaTelbHOW JIMHUKM HAICJICH Ha Pa3BUTHE YMEHHM
U HABBIKOB, TIO3BOJIIONIUX BBIPAKATh 3aBUCUMOCTH MEXKIY BEIUYHMHAMH B
paznmuuHO Qopme: aHanmUTHUECKOM, Tpaduueckoid u cioBecHOW. Ero mzyuenue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMHUYECKOTO  MBIIUICHUSI, CIOCOOHOCTH K
0000IIIEHUIO0 U KOHKPETU3AINH, UCIIOJIb30BAHUIO aHAJIOTHH.

CopnepxxarenbHast nuHHA «Hauyana mMaremaTuueckoro aHaiam3a» I03BOJIAET
CYIIECTBEHHO PACIIMPUTh KPYr KaK MaTeMaTHYeCKHX, TaK W MPUKIAJHBIX 3a7ad,
JOCTYITHBIX OOYYaroNIuMCsl, TaK KaK y HHUX TMOSBIISIETCS BO3MOXHOCTh CTPOUTH
rpa@uKy  CIOXKHBIX (PYHKIMNA, ONpEeNeNsiTh HUX HauOOJbIIME U HAUMEHBIINE
3HAYEHUS, BBIYUCIATH IUIOWEAAU GUryp U OOBEMBI Tell, HAXOJIUTh CKOPOCTU H
yCKOpeHHsl TpolieccoB. JlaHHas cojep)karenbHas JMHHUS OTKPHIBAET HOBBIC
BO3MOYKHOCTH TIOCTPOCHHUS MAaTeMaTHYECKUX MOJICICH peaNbHbIX CHUTYaIlHid,
MO3BOJISIET HAXOJWTh HAWIydlllee pEIIeHHe B TMPUKIAAHBIX, B TOM YHCJE
COLIMAIbHO-KOHOMHMYECKHUX, 3aJjayax. 3HAaKOMCTBO C OCHOBAMHM MaTeMaTHY€CKOTro
aHajM3a CIOCOOCTBYET pAa3BUTHIO a0CTPAaKTHOTO, (HOPMAIBbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBIIJICHUS, (POPMHUPOBAHUIO YMEHHUI paclO3HABaTh MPOSBICHUS
3aKOHOB MaTe€MaTWKH B HayKe, T€XHHKE MU HUcKyccTBe. OOyuaromuecs y3HAKOT O



BBIAIONINXCSL pe3ysibTaTaxX, IOJYYCHHBIX B XOJI€ Pa3BUTHUS MATEMaTHKU Kak
HayKd, 1 00 UX aBTOpax.

CopeprkarenpHO-MeTOAMUECKasi TUHHUS «MHOECTBa W JIOTUKa» BKIIIOYACT B
ceOsl DJIEMEHTBl TEOPUU MHOXKECTB M MaTeMaTU4ecKOW JIoTUKHU. TeopeTuko-
MHOECTBEHHbBIC MPECTABICHHS MPOHU3BIBAIOT BECh KyPC IIKOJIBHONW MaTeMaTHUKU
U TpeAsiaraloT HamOoJiee YHHUBEPCAJIBbHBIA SI3bIK, OOBEAMHSIOIIUNA BCE pa3ielibl
MaTreMaTUKu MW €€ TMPWIOKEHUN, OHU CBS3bIBAIOT pPa3Hble MaTeMaTHYECKHe
JUCIUIUTMHBL W HMX TPWIOKEHHs B eauHoe 1enoe. [loaTomy BaxkHO [darth
BO3MOYHOCTh OOydJaronemMycst TMOHUMATh TEOPETUKO-MHOXKECTBEHHBIN  S3bIK
COBPEMEHHON MaTeMaTUKU U HCIOJb30BaTh €ro i BBIPAXKEHUS CBOUX MBICIEH.
JIpyruM BaXKHBIM TPU3HAKOM MAaTeMaTHUKW KaK HayKd CIeAyeT NpHU3HaTh
CBOMCTBEHHYIO €l CTpOrocTb OOOCHOBAaHUM H CJEIOBAaHHE OMPEACIEHHBIM
npaBWIaM  TIOCTPOCHHUS  JIOKAa3aTeNbCTB.  3HAKOMCTBO € DJIEMEHTaMH
MaTeMaTUYeCKOM JIOTUKH CHOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIIUICHUS
00y4Jarouxcs, MO3BOJIIET UM CTPOUTH CBOU PACCYKJICHHUS HAa OCHOBE JIOTUYECKUX
npaBuil, GOPMUPYET HABBIKM KPUTHUECKOTO MBILIICHUS.

B yueOHOM Kypce «Anrebpa © Havajlla MaTEMaTUYECKOIO aHaIHu3a»
OPUCYTCTBYIOT OCHOBBI MaT€MaTHYECKOTO MOJICIMPOBAHUS, KOTOPbHIE MPU3BAHBI
crocoOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHUS MOJENeH peabHbIX
CUTyalluii, HCCIENOBaHUsS HSTHX MOJeNed C TMOMOINbIO ammapara aireOpbl U
MaTeMaTUYeCKOro aHajiu3a, HHTEpIpeTali MOJIy4YeHHbIX pe3ylbTaToB. Takue
3aJlaHus BIUIETEHBI B KKJBIA U3 Pa3/eloB MPOrpaMMBbl, TOCKOJIBKY BECh MaTepUall
y4eOHOTO Kypca IIHPOKO HCIOJIB3YeTCs ISl PEIICHUs NPUKIAAHBIX 3amad. [Ipwu
pelleHur  peajbHbIX  NPAKTUYECKUX  3a7ad  oOydarouiuecss  pa3BHBAIOT
HAOJII0/1aTEeIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIOJIb30BAaTh  AHAJIOTHIO, 0000IaTh MW KOHKPETHU3UPOBATh  MpoOJieMy.
JlesTenbHOCTh 1O (QOPMUPOBAHUIO HABBIKOB pEIICHMS MPUKIAIHBIX 3a7ad
OpraHu3yeTcsl B MPOIEcCe U3YYEHHUsS] BCEX TeM y4eOHOro Kypca «Airedpa u Hayana
MaTeMaTUYECKOTO aHaJIM3ay.

Ha wusydenne ydeOHOro Kypca «AnreOpa W Hadalla MaTeMaTH4eCKOro
aHanu3a» oTBoauTcs 272 4aca: B 10 kmacce — 136 yacoB (4 yaca B Henemo), B 11
kiacce — 136 4acoB (4 yaca B HEJIEIIO).



COIEPKAHUE OBYYEHUA
10 KJIACC

Yucjia 1 BbIYMCICHUSA

Panmonaneubie uwcna. OOBIKHOBEHHBIE W JECATUYHBIC IPOOW, MPOICHTHI,
OeckoHeuHble mnepuoanueckue npodu. Ilpumenenue npoOeil U MPOLEHTOB JJIA
peLIeHUs PUKIAAHBIX 3a1a4 U3 PA3IMYHBIX OTPACIIEW 3HAHUW U PEaJbHOU KU3HU.

JelictButenbHble  4yucia. PalnuoHanbHble UM HUpPpAlMOHAIbHBIE  YHCIA.
Apudmernyeckue  omepanud ¢ JCHCTBUTEIBHBIMM  4HcCIaMUd.  MoJyib
JNENUCTBUTENBHOTO YHUCia U ero cpoiictBa. [lpuOmk€HHbIE BBIUMCICHMS, MpaBUiIa
OKpYIJIEHUS, PUKUAKA U OLICHKA PE3yJIbTaTa BBIYMCIICHUN.

Crenenp c uenbiM mnoka3areneM. buHom Heiorona. Hcnonws3oBaHue
noaxoAsuend (popmbl 3aTUCH AEHCTBUTENBHBIX YHUCEN JJI PELICHUS! MPAKTUYECKUX
3a/1a4 U MPEACTABIICHUS TAHHbIX.

ApudmeTnueckuii KOpEeHb HATYPAJbHON CTETIEHH U €TO CBOWCTBA.

Crenenp ¢ palMOHAJIBHBIM TIOKAa3aTelieM MW €€ CBOMCTBA, CTENEHb C
JNENUCTBUTENBHBIM TOKA3aTEIEM.

Jlorapudm uyucna. CpoiictBa norapupma. J[lecsiTuuHble M HaTypajbHbIE
Jorapudmel.

CHHyC, KOCHHYC, TaHI€HC, KOTAaHI€HC YHUCIOBOTO aprymeHTa. ApKCHHYC,
APKKOCUHYC M apKTAHI€HC YHUCIOBOrO apTyMEHTA.

YpaBHeHHMs U HEPaABEHCTBA

ToxmecTBa W TOXIECTBEHHbIE TNpeoOpa3oBaHus. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIBHBIE YpaBHEHHUS M YypaBHEHUs-cIeACTBHs. HepaBeHCTBO,
pelIeHre HEPaBEHCTBA.

OCHOBHbBIE METOJbl PELICHUS LETBbIX U JPOOHO-paIMOHATBHBIX YPAaBHEHUHN U
HEpPAaBEHCTB. MHOro4jeHbl OT OJHOW IEPEMEHHOW. JlemeHne MHOTO4YIEHAa Ha
MHOTOYJIEH C  ocrtarkoM. Teopema  bedy. MHorouieHsl ¢  ILEJIbIMU
koaddunmenramu. Teopema Buera.

[IpeoOpa3zoBaHus YHUCIOBBIX BBIPAXKEHUM, COJIEPKANIMX CTENCHH U KOPHHU.

HppauroHanbHble YpaBHEHUS. OCHOBHBIE METOIbI pelIeHus
UppalMOHAIBHBIX YPAaBHEHUH.

[lokazaTenbHble ypaBHeHHs. OCHOBHBIE METOJAbI PELIECHUS MOKAa3aTENbHbIX
YPaBHEHUM.

[IpeoOpazoBaHue BbIpaKE€HUM, COAEpIKAIIMX JOrapu(MBbI.

Jlorapupmuueckue YpaBHEHUS. OcHOBHbIE METO/IbI peleHus
Jorapu(PpMUYECKUX YPABHEHUM.

OcHOBHbIE TPUTOHOMETPUYECKUE bopmyIIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAKECHUN. PenieHue TpUroHoOMeTpu4eckux ypaBHEHUU.



Pemienne cucreM JMHEMHBIX ypaBHEHHMH. Marpuna CUCTEMBI JIMHEHWHBIX
ypaBHeHMHA. OmnpenenuTess Marpuubl 2X2, €ro TE€OMETPUYECKHH CMBICT U
CBOMCTBA, BBIYMCIIEHUE €r0 3HAYEHUS, NPUMEHEHHE ONPEIEIUTENS ISl pELICHUs
CHUCTEMbl JIMHEWHBIX YypaBHEHUM. PelleHue nNpuKIagHbIX 3a4ad C [OMOIIBIO
CHUCTEMbl JIMHEMHBIX ypaBHeHUW. MccrnemoBaHue MOCTPOEHHOW MOJENM C
NOMOIUIBIO MATPUIL U ONIPEAEIIUTENEH.

[locTpoeHne MaTreMaTHYECKUX MOJENEH pPEaTbHOM CHUTYyallMd C IOMOIIBIO
YPaBHEHMI U HEpaBeHCTB. lIpuMeHeHue ypaBHEHHMH M HEPABEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 3aJad M 3a/Jad W3 PAa3IMYHbIX O0JIacTel HayKu M peanbHOM
KU3HHU.

DOyHKUMH ¥ rpa@uKu

Oynkimsi, crnocoObl 3amanus ¢yHkuuu. B3auMuHO oOpaTHBIE (YHKIMU.
Komnozutmss  pynkumit. I'padux  ¢dyHkmmu. DnemeHTapHbIE NpeoOpa3oBaHUs
rpadgukoB QyHKIUIL.

OGnactb ompenereHus W MHOXKECTBO 3HadeHW QyHkimu. Hymmu Qynkuumm.
[IpomexyTku 3HAKOMOCTOSIHCTBA. UETHBIE W Hed€THhIC QyHKIUU. [lepronnueckue
¢yskuu. [IpoMeXyTku MOHOTOHHOCTH (PyHKIMH. MakKcUMyMbl M MUHUMYMBbI
¢yukuuu. Haunbosbiiee u HauMeHbllee 3HaUYeHUS (YHKIIMKA Ha IPOMEXKYTKE.

JluneitHasi, KBaApaTudHas W JpOOHO-JIMHEHHass QyHKIUU. DIeMEHTapHOe
UCCIIEIOBAHUE U MOCTPOEHUE UX IPaPHUKOB.

CrenenHast (GyHKIUS C HATypaJlbHBIM U LI€TbIM TNokazareneMm. EE cBolicTBa u
rpaduk. CBoiictBa M rpaduk KOpHA N-OM cTemeHH Kak (QyHKIUM 0OpaTHOM
CTENEHU C HATypaJIbHbIM MOKAa3aTeJeM.

[lokazatenbHast u JorapupmMuueckas (QyHKIMM, UX CBOWCTBA M TpadUKH.
Ucnonn3oBanue rpadukoB GyHKIUN 1S pelieHNus ypaBHEHUIA.

Tpuronomerpudeckass OKPYXHOCTb, OIpEIEICHHE TPUTOHOMETPUUECKUX
GyHKIUNA YUCIIOBOTO apryMeEHTa.

QDyHKIMOHAIBHBIE 3aBUCUMOCTH B PpEAJIBHBIX IpOLECCaX U  SBJICHUSAX.
I'paduku peasbHBIX 3aBUCUMOCTEH.

Havajna MmaTeMaTH4eCKOI0 aHAJIM3a

ITocaenoBaTenbHOCTH, CHOCOOBI 3aJaHWs IOCJIEAOBaTEIILHOCTEH. MeTon
MaTeMaTU4ecKou WHAYKIHH. MOHOTOHHBIE u OTpaHUYCHHbIE
nocyie0BaTeNbHOCTU. McTopuss BO3HMKHOBEHHMS MaTeMaTHUYECKOTO aHaiu3a Kak
aHanm3a OECKOHEYHO MaJlbIX.

Apudmernueckas U reoMeTpuyueckas nporpeccuu. beckoHeuHo yObIBaroIas
reomerpuyeckas mnporpeccus. CymMma OECKOHEUHO YOBIBAIOIIEH TeOMETPHUECKOMN
nporpeccud. JIMHEWHBIA U 3KCIIOHEHIMAIBHBIN poCcT. Yucno e. @opMysa CI0KHBIX
NpoOUEHTOB. lcnonb30BaHWE TPOTPECCHHM I PEIICHHS peajbHBbIX  3a4ad
NPUKIAHOTO XapakTepa.



HenpepoiBHble (QyHKIMM U uX cBoiictBa. Touku paspbiBa. ACHUMITOTHI
rpadukoB (Qynkumii. CBoiicTBa (GYHKIMH HENPEpHIBHBIX Ha OTpe3ke. Merton
UHTEPBAJIIOB [JIsl pELICHUs HepaBeHCTB. [IpyMEHEHHE CBOWCTB HENPEPBIBHBIX
GyHKIMI 1)1 pellieHus 3a1ad.

[lepBast u BTOpas nmpousBojHble (GyHKIMU. OnpeneraeHue, reOMETPUIECKU U
(bU3HMYECKUN CMBICI MPOU3BOJIHON. YpaBHEHHE KacaTeabHOW K rpaduky QyHKIIHH.

[IpounsBoaHbIE AJIEMEHTAPHBIX (G yHKIIHA. [IpousBoaHast CYMMBI,
NPOU3BENICHHUS, YACTHOTO ¥ KOMIIO3UIUH (YHKIIUH.

MHoxkecTBa U JIOTHKA

MHoOkecTBO, oOIepaluu HaJl MHOXKECTBAMU M HMX CBOWCTBA. Jlnarpammsbl
Oiinepa—Benna.  [IpuMeHeHne  TEOPETMKO-MHOXECTBEHHOTO  ammapara  JJis
ONMCAHUSA pEaJbHBIX IPOLECCOB W SBJICHUW, MPU PEIIECHUU 3a1ad W3 JpPYrux
y4eOHBIX TIPEIMETOB.

Omnpenenenue, TeopemMa, CBOWCTBO MaTeMaTHMYECKOTO OOBEKTa, CIEICTBHUE,
J0Ka3aTeJIbCTBO, PABHOCWIIBHBIE YPAaBHEHHS.

11 KJIACC

Yucsia ¥ BBIYHCJICHUS

Harypanbnable n uensle uyucna. [IpuMeHeHHe NPU3HAKOB JEIMMOCTH LIEJIBIX
yucen, HauOoJplnii oOuuit pemutens (manee — HOJl) v HaumMenbliee oOruiee
kpatHoe (nanee — HOK), ocratkoB no monaymto, anroputma EBkinaa aiis pemeHus
3a/1a4y B LIETBIX YHUCIIaX.

KommiekcHbie uyuncma. AnreOpanyeckas W TpUTOHOMETpUYecKas (HOpPMBbI
3aMUCy  KOMIUIEKCHOTO 4Yucia. ApudMeTHUecKhe ONepalud ¢ KOMIUICKCHBIMU
yucinamMu. V3oOpaxeHne KOMIUIEKCHBIX YHCEN Ha KOOPJMUHATHOM IJIOCKOCTH.
®opmyna Myaspa. KopHu N-oil creneHn M3 KOMIUIEKCHOTO 4ucia. [Ipumenenune
KOMIUIEKCHBIX YMCEN JJIs pelleHns (PU3NUECKUX U FTeOMETPUUECKUX 3a7ad.

YpaBHeHHs M1 HEPABEHCTBA

CucreMa ¥ COBOKYIHOCTb YpPaBHEHM W HEpaBEHCTB. PaBHOCHWIIbHBIC
CUCTEMBI U CUCTEMBI-CJIE/ICTBUSI. PaBHOCHUIIbHBIE HEPABEHCTBA.

Ot6op  KOpHEH  TPUTOHOMETPUYECKUX  YpaBHEHUM C  MOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH. PellleHre TpPUroHOMEeTpUUECKUX HEPABEHCTB.

OCHOBHBIE  METOJBI  pEUICHWsS TOKa3aTeNbHBIX H  JIOTapUMUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/Ibl PELICHUS UPPALUOHATIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PELIEHUS CUCTEM M COBOKYNHOCTEM palHMOHAJIbHBIX,
UppALMOHAIbHBIX, NTOKA3aTEIbHBIX M JOTrapU(PMUYECKUX YpaBHEHUU.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMH.



[lpumMeHnenne  ypaBHEHUH, CHCTEM W  HEPABEHCTB K  PEIICHUIO
MaTeMaTHYeCKUX 3a/Jad M 3aJa4 M3 pa3jMyHbIX OOJacTell HAyKu M pealbHOM
KU3HU, MHTEPIIPETAINS TTOJTYYCHHBIX PE3YJILTaTOB.

@OyHKUMU ¥ rpa@uKu

I'padux xommosummu ¢GyHkuui. ['eomerpuueckue oOpas3bl ypaBHEHHN U
HEPaBEHCTB Ha KOOPJMUHATHOM IIOCKOCTH.

Tpuronomerpudeckue (QyHKIIMH, UX CBOMUCTBA U rpaduKu.

['padrueckrie mMeToAbl pellleHUsT YpaBHEHWHW U HepaBeHCTB. [ paduueckue
METO/IbI pEeUIeHHs 3aJa4 ¢ apaMeTpamu.

Hcnonb3oBanue rpadukoB (yHKUMH [Js1 HCCIENOBAaHMS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HUKAIOT MPU PEHICHUH 3alady U3 JPYrux Y4eOHBIX
MIPEIMETOB U PEATLHOW KU3HMU.

Hauajna maTeMaTH4eCKOr0 aHAIM3a

[IpuMeHeHre MPOM3BOAHON K MCCIEIOBaHHIO (DYHKIIMHA HA MOHOTOHHOCTH U
skcTpeMyMbl.  Haxoknenne — Haubonblliero ¥ HAWMMEHBIIETO  3HAYEHUM
HENpEepbIBHON (YHKIMU HAa OTPE3KE.

[IlpuMeHeHne NPOU3BOAHON [JIi HAXOXKIEHUS HAaWIy4llero peuieHus B
NPUKIAIHBIX 3aJadax, Uisl ONpENEJeHHs CKOPOCTH W YCKOpPEHHs Ipolecca,
3ajaHHOTO (OPMYJION UM TpadUKOM.

[lepBooOpasnas, OCHOBHOE CBOMCTBO mepBooOpa3HbiX. IlepBooOpasHbie
aneMeHTapHbIX (pyHkuui. [IpaBuna HaxoXkaeHUs NepBOOOpa3HbIX.

HuTterpai. ['eomerpuueckuit CMBICTT WHTErpaa. Beruucnenue
onpenenéHHoro uHTErpana mno Gopmyne Hetorona-Jlelouua.

[lpuMeHnenne wuHTErpanga g HAXOXKACHUS IUIOMIAAeH MIockux Guryp u
00bEMOB T€OMETPUUECKUX TEJL.

[lpumepsr pemiennit  gudepeHnuanbHbBIX  ypaBHEHUN. MaTteMaruueckoe
MOJEIUPOBAHUE pPEAIbHBIX MPOLECCOB C IMOMOILIBIO U] PepeHIHaTbHbIX
YpaBHEHUM.



IUTAHAPYEMBIE  PE3VIJIBTATBI OCBOEHUA  YYUEBHOIT'O  KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIN3 A»
(YTJIYBJIEHHBII VPOBEHb) HA VYPOBHE CPEJHEI'O  OBILEIO
OBPA30OBAHIMA

JIMYHOCTHBIE PE3YJbTATHI

1) rpakaIaHCKOT0 BOCIIUTAHUA:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3UIIMK O0YUYaOIIEerocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO  YJIEHA  POCCUHCKOIO oO11ecTBa, NPEACTAaBIEHUE O
MaTeMaTUYECKUX OCHOBaX (YHKIIMOHUPOBAHUS PAa3IMUHBIX CTPYKTYp, SIBICHHIA,
OpoLeAyp TpaxJAaHCKOro oOuiecTBa (BBIOOPHI, OMPOCHI WU JIPYroe), yMeHHe
B3aMMOJICUCTBOBATh C COLMAIBHBIMU HWHCTUTYTAMHU B COOTBETCTBUM C MX
GYyHKIMSIMUA 1 Ha3HAUYCHHUEM;

2) IaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOPMHUPOBAHHOCTh POCCUHUCKOM TPAKIAHCKOW HIACHTHYHOCTH, YBAXKEHHS K
IPOLUIOMY M HACTOSIIEMY POCCHUHCKOW MAaTEMAaTHKH, LICHHOCTHOE OTHOIIEHHUE K
JOCTHKEHUSAM POCCHUMCKHX MAaTEMaTUKOB M POCCUMCKON MaTEMaTHUYECKOM IIKOJIbL,
UCTOJIb30BAHUE HSTHUX JOCTIDKCHMH B JPYrHMX HayKaX, TEXHOJOTUAX, cdepax
SKOHOMUKHY;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHUE JYXOBHBIX LEHHOCTEH POCCHUHCKOTO Hapoaa, chOPMUPOBAHHOCTH
HPABCTBEHHOTO CO3HAHUS, dTUYECKOTO MOBEJCHHUS, CBS3AHHOTO C MPAKTUYECKUM
IIPUMEHEHHEM JIOCTW)KCHMM HAyKd U JEATEIBHOCTBIO YYEHOIO, OCO3HAHUE
JUYHOTO BKJIaJ[a B MOCTPOEHUE YCTOMYHUBOTO OYAYIIEro;

4) 3¢TeTHYECKOI0 BOCIIMTAHUS:

ACTETUYECKOE OTHOLICHWE K MHpPY, BKIIIOUYAsl OSCTETHKY MAaTeMaTUYECKHX
3aKOHOMEPHOCTEHN, 00BEKTOB, 3aj7ay, PEUICHUN, PacCyKIACHHUM, BOCIIPUUMYUBOCTD
K MAaTEMAaTHUYECKUM AaCTIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) puznvecKkoro BOCIMTAHMS:

cOpMHUPOBAHHOCT, yYMEHHUSI MPUMEHATh MaTEMaTHYECKUE 3HAHUSA B
UHTEepecax 3J0pOBOTO U 0€30MacHOr0 00pasa >KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0POBBIO (3I0POBOE MUTAaHWE, COATAHCUPOBAHHBIM PEXUM 3aHATHH U
OTIbIXa, peryasipHas (U3M4YecKass aKTMBHOCTH), (M3UYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUSAX CHOPTUBHO-03JOPOBUTEILHON AEATEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHUS:

TOTOBHOCTb K TPYydYy, OCO3HAHHWE LIEHHOCTH TPYIOJIOOUs, HHTEpPEC K
pasmuuHbIM  cpepam  Npo(eCcCHOHAIBHON  AESATENbHOCTH,  CBA3aHHBIM  C
MaTeMaTUKOW W e€ MPWIOKEHUSIMH, YMEHHUE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymeld mnpodeccun ©  peaTu30BBIBATH COOCTBEHHBIC JKW3HCHHBIC —IIJIaHBI,



TOTOBHOCTH ¥ CIIOCOOHOCTH K  MaTeMaTHuyeckoMy  OOpa3oBaHHIO U
caM000pa30BaHUI0O HAa TPOTSHKEHHUM BCEH IKU3HU, TOTOBHOCTh K aAKTUBHOMY
YYaCTHIO B PEIIEHUU NPAKTUYECKUX 33Ja4 MAaTeMaTUYE€CKOW HAMPaBICHHOCTH;

7) 3K0JIOTH4€CKOT0 BOCTIMTAHUS:

c(OPMUPOBAHHOCTh  JKOJIOTUYECKOW  KYJIbTYypbl, TOHUMAHUE  BJIMSHUA
COLMAIBHO-3KOHOMHMUYECKUX IPOLECCOB HA COCTOSIHUE NMPHUPOJHOW M COLHAIBHOMN
Cpenbl, 0CO3HAaHUE MI00ANTBHOIO XapakTepa 3KOJIOTMYECKHUX Mpo0JieM, OpHEeHTalus
HA TMPUMEHEHHE MaTEeMaTUYeCKUX 3HAHWM [JIs1 pelieHus 3aaad B 00JacTH
OKPYKAIOLIEW Cpelbl, IUIAHUPOBAHUE TMOCTYNKOB M OLIEHKA HX BO3MOKHBIX
MOCJICICTBUM ISl OKPYXKAIOIIEH CPEMBI;

8) HEeHHOCTH HAYYHOTI'0 MO3HAHUS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHsI HAyKH W OONICCTBEHHOW  MPAKTUKH, TOHUMaHHUE
MaTeMaTUYeCKOM HayKh Kak c]epbl YelIOBEUeCKOl JesTEeNbHOCTH, JTarnoB €&
pa3BUTUS U 3HAYUMOCTM JJIl Pa3BUTHA LMBWIM3ALMK, OBJIAJCHUE S3BIKOM
MaTeMaTUKH W MaTEMaTHYECKOM KyJbTYpOW KakK CpPEICTBOM IIO3HAaHUS MHUpA,
TOTOBHOCTh OCYLIECTBISITH IPOEKTHYH) W HCCIENOBATEIbCKYI JEATEIBHOCTD
VHJUBUAYAIbHO W B IPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/IbHbIe YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS

ba3oBble Jloruyeckue aeicTBUA:

BBUSIBJISITh M XapaKTEpU30BATh CYIIECTBEHHbIE IPU3HAKK MATEMaTHYECKHUX
OOBEKTOB, TOHITUHM, OTHOIIEHUM MEXAY TMOHATHIMHU, (POPMYIHPOBATH
OTpeNieNiCHHs] TIOHSTHM, YCTaHABJIMBATH CYIECTBEHHBIM MpPU3HAK KIacCU(pUKAIIUY,
OCHOBaHMS J1J1s1 0000IIEHNs U CPABHEHUS, KPUTEPUU MPOBOIUMOTO aHAIIN3a;

BOCIIpUHUMATh,  (OpPMyIHpOBaTh M  MPeoOpPa3oBbIBATH  CYXKIACHHS:
YTBEPAUTEIBHBIE U OTPUIIATEIIBHBIC, CIMHUYHBIC, YACTHBIC U 00IIHe, YCIOBHBIC;

BBISIBJISITh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBA3U M MPOTHUBOPEUUS
B (¢akrax, JaHHBIX, HAOIIOJEHUSX W YTBEPXKACHUSX, MpeAJiaraTb KPUTEPUU JIs
BBIABJICHUSI 3aKOHOMEPHOCTEU U IIPOTUBOPEUYHNIA;

JefaTh BBIBOJBI C MCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
VHJIYKTUBHBIX YMO3AKIIOUYCHUH, YMO3AKIIOUCHUN 0 aHAJIOTHH;

MIPOBOJINTh CAMOCTOSITEJIbHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUN
(IpsiMble ¥ OT MPOTUBHOIO), BHICTPAUBATh apTyMEHTAIIUIO, IPUBOJIUTH MIPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJACHHS U BBIBOJIbI;

BBIOMpATh C€Moco0 pemieHuss ydyeOHOW 3adauu (CpaBHHUBATh HECKOJBKO
BapUAHTOB  pEIICHUS, BBHIOUpATh  HaumboJiee  MOAXOMSINIMH ¢ yudéroMm
CaMOCTOSITEIBHO BBIJICJIEHHBIX KPUTEPUEB).



Bba3oBble ucciiefoBaTeIbCKHe AeiiCTBUS:

UCIOJIb30BaTh BOMPOCHl KaK HCCIENOBATEILCKUN HHCTPYMEHT TO3HAHMS,
dopmynupoBaTh  BOMPOCH,  (QUKCHpYIOIIME  MPOTHUBOpEuYUe,  Mpoliemy,
yCTaHaBIMBaTh HMCKOMOE MW JaHHOe, (OPMHpOBATh TUIOTE3Y, apTyMEHTHUPOBAThH
CBOIO MMO3UIINI0, MHEHHUE,

MPOBOJIUTH CAMOCTOSITENIFHO CIUTAHUPOBAHHBIA AKCIEPUMEHT, HCCIICIOBAHHE
10 YCTaHOBJICHHIO OCOOCHHOCTEW MaTeMaTWYecKOro OOBEKTa, SIBJICHUS, Mpollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXIy OOBEeKTaMU, SIBICHUSIMH, MPOIECCaMU;

CaMOCTOSITeTbHO (HOPMYITUPOBATH O0OOIIEHHUS UM BBIBOABI MO pe3yibTaTam
OpOBEAEHHOTO  HAONIONEHUS,  HMCCIEAOBaHUS,  OICHUBATb  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U 0000OIICHUH;

MPOTHO3UPOBATh BO3MOYKHOE pa3BUTHE TMPOIECCa, a TaKKe BBIABUTATH
NPEANOJIOKEHUS O €T0 Pa3BUTHUU B HOBBIX YCJIOBHSIX.

Padora ¢ undgopmanueii:

BBLSIBJISATh JNeUIMTHI MHGOOPMAIMK, JTaHHBIX, HEOOXOJAMMBIX JJIsI OTBETa Ha
BOTIPOC U JIJISl PEIICHUS 33/1a4U;

BEIOMpaTh MHGOPMAIMIO W3 MCTOYHUKOB PAa3IMYHBIX THUIIOB, aHAJTM3UPOBATH,
CUCTEeMaTU3UPOBATh U WHTEPIPETUPOBATH HHPOPMAIMIO Pa3IUYHBIX BUIOB U
dbopM MIpeaCTaBICHUS;

CTPYKTYpUpOBaTh WHGPOPMAIMIO, MNPEACTaBIATh €€ B pa3iMyHbIX (opMax,
WUTIOCTPUPOBATh Tpaduueck;

OIICHUBATh HaAEKHOCTD uHbOpMaLIU 1o CaMOCTOSITEJIEHO
chOpMYJIMPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHHBEpCAJbHbIE Yy4eOHbIE JAeiicTBUSs

Oo0menue:

BOCIIPUHUMATh U (POPMYITUPOBATH CYXKJIEHUSI B COOTBETCTBUH C YCIOBUAMU U
HEISIMA  OOIIEHUs, SICHO, TOYHO, TPaMOTHO BBIpaXaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX W THCHMEHHBIX TEKCTaxX, JaBaTh TMOSCHEHHS IO XOJay peIIeHUs 3a7adyH,
KOMMEHTHUPOBATh MOJTYYECHHBIA pE3yJbTarT;

B XOJle OOCYXKJEHHUsl 3a7aBaTh BOTMPOCHI IO CYIIECTBY OOCYKIIaeMOW TEMBI,
npoOyieMbl, pellaeMoil 3ajJayd, BBICKa3bIBaTh WJIEHU, HAlICJICHHbIE Ha TMOUCK
pEIIEHUsI, COIMOCTABJISITh CBOU CYXICHHUS C CYXICHUSMHU JPYIMX YYaCTHHKOB
nyajora, OOHapy)KHBaTh pas3dyvMe W CXOJACTBO IO3UIMH, B KOPPEKTHOU (opme
bopMyIMpOBaTh pa3HOTIIACHS, CBOU BO3PAKECHMUS;

MPEACTABISATh PE3YJbTAaThl PEIICHUS 3aaud, IKCIEPUMEHTa, UCCICAOBaHUA,
NPOEKTa, CaMOCTOSITEJIbHO BBIOUpATh (opMaT BHICTYIUIGHHS C Yy4€TOM 3ajaad
Npe3eHTAIlMN U 0COOCHHOCTEN ayJIUTOPHH.

PeFYJIHTI/IBHbIe YHUBEPCAJIBHBIC y‘leﬁﬂble JeHCTBHUS



Camoopranmsanus:

COCTaBIIATh IUIAH, AITOPUTM pEIIeHUs 3a7auyd, BBIOUPATH CIIOCOO peuIeHHs C
y4€TOM HMMEIOIIMXCSI PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAThH
U KOPPEKTUPOBATh BApUAHTHI PEIlIEHUH C Y4ETOM HOBOM MHGOpPMALIUK.

CaMOKOHTPOJIb, IMOIIMOHAIbHbIN MHTENJIEKT:

BJIQJIETh ~ HAaBbIKAMM  IIO3HABATEIbHOW  peeKCMM  KaKk  OCO3HaHMS
COBEpIIAEMBbIX JEHCTBUM U MBICIUTENBHBIX MPOLIECCOB, UX PE3YyJIbTATOB, BIAIETh
crnocobamMu CcaMOIPOBEPKH, CAMOKOHTPOJSI TMpoliecca U pe3yjbraTa pelieHus
MaTeMaTHYeCKOM 3a/1auu;

NpEIBUIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IPH PELICHUU 33Jauy,
BHOCHUTb KOPPEKTHBBI B JESATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HaMJIEHHBIX OIIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHHMBATh COOTBETCTBHE PE3yJbTaTa IEH U yCIOBHUSIM, OOBICHATH MPUYNUHBI
JOCTHXEHHSI WM HEAOCTWKEHUS PE3YyJbTaTOB JEATENbHOCTH, HAXOIUTh OLIUOKY,
J1aBaTh OLIEHKY NPUOOPETEHHOMY OTIBITY.

CoBmecTHAas1 1eSITEJIbHOCTD:

NOHUMAaTh W HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW M HWHIUBUIYAJIbHOMN
paboThl mNpU pelmeHUud Y4eOHbIX 3aJady, MPUHUMATh LEJlb COBMECTHOM
JeSTENbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOM paboThl, pacmpeneisTh
BUIbl paboOT, [OOroBapuBaThCs, OOCYXKIAaThb MPOLECC U pe3yiabTar padoThl,
00001aTh MHECHHST HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYMIOBBIX Gopmax padboTsl (oOcyxaeHus, 0OMEH MHEHHI,
«MO3TOBBIE IITYPMBD» ¥  WHBIE), BBIIOJHATH CBOIO 4YacTb pabOThl W
KOOPJMHUPOBAaTh CBOM JAEMCTBHUSA C JAPYTMMHU YIEHAMUd KOMaHJbl, OLEHHUBATH
Ka4eCcTBO CBOEr0 BKJIaJa B OOLIMI MPOAYKT MO KPUTEPHUSIM, CPOPMYIMPOBAHHBIM
YYaCTHUKAMH B3aUMOJCHCTBUS.

HNPEJMETHBIE PE3YJIbTATHI

K xonmy oOydenus B 10 kiacce oOydyarmuiics TMOIYYUT CICAYIOIINE
OpeIMETHbIE Pe3yJbTaThl MO OTIEIbHBIM TeMaM paboueld mporpamMMbl y4eOHOTO
Kypca «Anredpa M Havalla MaTeMaTUYECKOTO aHaJIM3ay:

Yuciia ¥ BBIYUCJICHUA:

CBOOOJIHO OTEpUPOBATh MOHATHUSAMU: PALMOHATIBHOE YHCIO, OECKOHEeUHas
nepuoguyeckas  ApoOb, MPOLEHThl, UPPAIMOHATBHOE YHCIO, MHOXECTBa
pALMOHATIBHBIX U JIEUCTBUTENBHBIX YHUCEN, MOJYJIb ACHCTBUTEIBHOTO YHUCIIA;

OPUMEHSATh JpOOM W TMPOUEHTHl [JJIsl pEIIeHHs MNPUKIAAHBIX 3a4ad U3
PAa3IMYHBIX OTPaciied 3HAHUW U PEAIbHOW KU3HU;

NPUMEHSTh NPUOIMKEHHBIE BBIUUCICHUS, MPABWIA OKPYIJICHUS, TPUKUIKY U
OLICHKY Pe3yJIbTaTa BBIYMCIICHU;



CBOOOJIHO OMEpPUPOBATH TMOHATHUEM: CTENEHb C LEJbIM MOKa3aTeleM,
UCIOJIL30BaTh MOAXOAANIYI0 (HOPMY 3amUCH ACHCTBUTEIBHBIX YUCEIN JJIST PEIICHUs
MIPAKTUYECKUX 3a7a4 U NPEICTABJICHUS JaHHBIX;

CBOOOJHO ONEpHUPOBATh MOHITHEM: apU(METHUYECKH KOPEHb HaTypaibHOMU
CTEIICHU;

CBOOOJHO ONEpPUPOBATh NOHATUEM: CTENEHb C PALIMOHAIBHBIM OKA3aTelIeM;

CBOOOJHO OMNEpUPOBaTh TMOHIATUSAMHU: JOrapup™M 4YuCIa, JECATHUYHBIE U
HATypaJbHbIE JIOTapUMBI;

CBOOOJHO OMNEpUPOBATh MOHITUSMH: CHUHYC, KOCHUHYC, TAHT€HC, KOTaHTEHC
YHCIJIOBOTO apryMeEHTa;

OIIEpUPOBATh MOHATUSAMU: APKCUHYC, apPKKOCUHYC U APKTAHIECHC YHUCIOBOIO
apryMeHTa.

YpaBHeHHs U HEPABEHCTBA:

CBOOOJHO OMEpUPOBaTh MOHITUSIMH: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO,
PABHOCWIBHBIE YPAaBHEHUS U YPABHEHUS-CIICACTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

NPUMEHSATh pa3JIMYHble METOAbl PEIICHHsS PAlMOHAIBHBIX U JIPOOHO-
pAallMOHANIBHBIX YPAaBHEHUM, NPUMEHATh METOJ HHTEPBAJIOB U PELICHUS
HEPABEHCTB;

CBOOOJHO OMEpUPOBATh MOHATUAMHU: MHOTOUJIEH OT OJHOU MEepeMEHHO,
MHOTOYJIEH C UeNbIMU KO3(UIMEeHTaMH, KOPHH MHOTOYJICHa, HPUMEHSIThH
JIeJIECHEe MHOTOYJIEHa HAa MHOTOYJIEH C OCTaTKOM, TeopeMy besy m teopemy Buera
JUIsL peLIeHus 3a/1a4;

CBOOOJIHO ONEPUPOBATH TMOHITUSMHU: CUCTEMA JIMHEHHBIX ypaBHEHUH,
MATpHIA, OMNPEACTUTENb MAaTpUlbl 2 X 2 W €ro TreOMETPUYECKUIl CMBICT,
UCIOJIb30BATh CBOMCTBA OMNpENeNuTeNss 2 X 2 1y BBIUMCICHUS €ro 3HAYCHUS,
IPUMEHSTh ONPENEIUTENN JUIsl PELUICHHs CHCTEMBbl JIMHEWHBIX YpPAaBHEHWH,
MOJIEIMPOBATh PEAIBHBIE CUTyallud C IOMOIIBI0 CHCTEMbl JIMHEHMHBIX YpPaBHEHU,
UCCIIEI0BATh IIOCTPOEHHBIE MOJEIA C IIOMOIIBI0 MAaTpULl U OIPEACIUTENCH,
MHTEPIPETUPOBATH MOJYYECHHBIA PE3YJIbTAT;

UCIOJIb30BaTh CBOWCTBA JEHUCTBUM € KOPHSIMU HJisi MpeoOpa3oBaHUS
BBIPAKCHU;

BBITIOJIHATh MPEOOPa30BaHUs YUCIIOBBIX BBIPAKECHUM, COACPIKALIAX CTEIIEHU C
paLMOHATIBHBIM TOKA3aTEIIEM;

HCIIOJIb30BATh CBOMCTBA JorapupmMoB TSt npeoOpa3zoBaHUs
JoTapuU(PpMUYECKUX BBIPAKCHUIA;

CBOOOJHO OMNEpUPOBaTh MNOHATUSAMH: HPpPAlUOHAIbHBIE, MOKa3aTelbHbIE U
Jorapu(pMUYECKUe YpaBHEHUS, HAXOJUTh MX PEIICHUS C MOMOIIBIO PABHOCHIIBHBIX
NIEPEXOJIOB WM OCYLIECTBIISAS POBEPKY KOPHEM;



NPUMEHATh OCHOBHBIE TPUTOHOMETpUYeckue (GopMyJbl Uil IpeoOpa3zoBaHUs
TPUTOHOMETPUUECKUX BBIPAKECHUH;

CBOOOJIHO  ONEpUPOBaTh TMOHITHEM: TPUTOHOMETPUYECKOE YpaBHEHHE,
OPUMEHSTh  HE0O0XOoauMble  (QOpMyNbl Ui  PEUIEHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPABHEHUM;

MOJEIMPOBATh pEaJbHbIE CUTyallud Ha SI3bIKe aireOpbl, COCTaBISATh
BBIDOKEHHUS, YpAaBHEHMs, HEPABEHCTBA MO YCIOBUIO 3a/ayd, HCCIEI0BaTh
OCTPOECHHbIE MO/JIENU C UCTIOJB30BAaHUEM ammapaTa aareopsbl.

DOyHKIUN U TPpaUuKH:

CBOOOJHO ONEpUPOBaTh MOHATUAMU: (QYHKIUSA, COOCOOBI 3afaHus (YHKIUH,
B3aUMHO 0OpaTHble (YHKUMH, KOMIO3MLUA (QYHKIMHA, Tpaduk QyHKIUH,
BBINOJIHATH AJIEMEHTapHbIe MpeoOpa3oBaHus rpadukoB (yHKIINNT;

CBOOOJIHO OIEPUPOBATh MOHATHAMH: OOJACTh OIpPENETCHUS M MHOKECTBO
3HaYeHUN (YHKIUH, HYIH (YHKIMHA, TPOMEXKYTKHA 3HAKOMIOCTOSIHCTBA,;

CBOOOJHO ONEpHpPOBATh TMOHITUSAMU: UETHBIE U HEUYETHbIE (PYyHKIUH,
nepuoInYecKue (PyHKIMHU, TPOMEKYTKM MOHOTOHHOCTU (DYHKUUH, MAKCUMYMBbI U
MHUHUMYMBI (QYHKIIUK, HAWOOJbllIeE M HAWUMEHBIIEE 3HAYCHHE (QYHKIUU Ha
POMEKYTKE;

CBOOOJHO OMEpUPOBATh MOHATUSIMH: CTENEeHHas (YHKIUS C HATypalbHBIM U
LEJNbIM TIOKa3zareiaeMm, rpaduk CTENEeHHOM (YHKIMU C HATypalbHbIM U LEIbIM
nokasareneMm, rpapuk KOpHS N-Oi CTEeNeHW Kak (YHKIMH OOpaTHOM CTENeHu C
HATYpaJbHBIM TOKa3aTesieM;

OTIEpUPOBATh TOHITUSAMH: JIMHEHHAs, KBaJpaTHUUHAas W JIPOOHO-JIMHEHHAs
(YHKIIMH, BBITIOJIHATH JIEMEHTAPHOE UCCIEAOBAHUE U MOCTPOEHUE UX TPadUKOB;

CBOOOJHO OMNEpUPOBaTh NOHATUSMHU: TMOKa3aTeNbHas U JorapudMuueckas
byHKIMM, MX CBOWCTBAa W TpaduKH, HMCMHOJB30BaTh WX TpaduKd ISl pElIeHUs
YpaBHEHUMU;

CBOOOJHO OMNEpPUPOBATH TMOHSATUSAMU: TPUTOHOMETPUYECKAST OKPYKHOCTH,
oTpeJiesieHNe TPUTOHOMETPHUYECKUX (DYHKIMI YHMCIOBOrO apryMEHTa;

UCMOJIb30BaTh Tpaduku GYHKOUH [0 UCCIENOBaHUS  MPOLECCOB U
3aBUCUMOCTEN NpH pElIeHUH 337ad U3 APYIHX y4eOHBIX NPEIMETOB U peabHOU
KU3HHU, BRIpaXaTh GOpMYJIaMU 3aBUCUMOCTH MEXIY BEIMUYUHAMU;

Hayaja MaTeMaTH4eCKOT0 aHAJIH3A:

CBOOOJIHO ONEpUpPOBaTh NOHATUAMM: apudMeThdyeckass U TeoMeTpuuecKas
nporpeccusi, 0€CKOHEUHO YyObIBaroIias reoMeTpuyecKasi nporpeccusi, JUHEWHbIA U
AKCIIOHEHIIMAIILHBIA pOCT, (opMyJia CIOKHBIX MPOLEHTOB, UMETh MPE/ICTABIICHUE
0 KOHCTaHTE;

UCIOJIb30BaTh MPOTPECCHM JISl PELICHUs peallbHbIX 3aJad MPHUKIAJHOTO
Xapakrepa;



CBOOOJIHO ONEPUPOBATH MOHATHUAMMU: MMOCIEAOBATEIBLHOCTh, CIIOCOOBI 3a/1aHuUs
NOCJIEJOBATENBHOCTEN, MOHOTOHHBIE W OrPaHUYEHHBIE IOCIEA0BATEIBHOCTH,
NOHUMAaThb OCHOBBI 3apOXKIEHUS MaTEeMaTUUYECKOTO aHajiM3a KaK aHaiu3a
OECKOHEYHO MaJIbIX;

CBOOOJIHO ONEpUPOBaTh MOHATUSMM: HENpepbIBHbIE (YHKIMU, TOYKU
paszpsiBa rpaduka QyHKIUU, aCUMOTOTHI rpaduka GyHKINU;

CBOOOJHO oOmNepupoBaTh NOHATHEM: (QYHKIUS, HENpEpbIBHAs Ha OTpE3Ke,
OPUMEHATh CBOMCTBA HEMPEPBIBHBIX (DYHKIMHA JJIsl peleHus 3a/1ay;

CBOOOJIHO OMNEpPUpPOBATh TMOHATHUSAMM: TepBas M BTOpas IMPOU3BOJIHBIC
GyHKIMM, KacaTenbHasi K rpauky (pyHKIMY;

BBIUMCIIATE IIPOU3BOJHBIE CYMMBI, IIPOU3BEIEHUA, YACTHOIO M KOMIIO3ULUHU
IBYX (DYHKIMIA, 3HATH MPOU3BOIHBIC AJIEMEHTAPHBIX ()YHKIIUM;

UCITOJIb30BaTh T€OMETPUUECKUNH M (DU3MUYECKUH CMBICI MPOU3BOAHON IS
peleHus 3aaad.

MHoxkecTBa U JIOTHKA:

CBOOOAHO  ONEpHpPOBATh  MOHATUSMHU:  MHOXKECTBO,  OINEpaluu  HaJ
MHOKECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar i ONUCAHMs PEeabHbIX
NPOLIECCOB U SIBJICHUH, MPU PEIICHUH 3a/1a4 U3 JIPYTUX YYEOHbIX MPEIMETOB;

CBOOOJIHO OIEpPUPOBATh NOHATHAMH: OIIPENEICHUE, TEeOpeMa, ypaBHEHHE-
CJIEZICTBHE, CBOMCTBO MaTeMAaTHYECKOT0 OOBEKTa, JOKA3aTEeIbCTBO, PABHOCUIIBbHBIE
YpaBHEHHSI 1 HEPABEHCTBA.

K xonmy oOyuenms B 11 kiacce o0OydYarOmMMNCA TOJYYUT CICAYIOIINC
OpeIMETHbIE pe3yibTaThl MO OTAEIbHBIM TeMaM paboyell mporpaMmbl y4eOHOTO
Kypca «Anredpa ¥ Hayajla MaTeMaTUYECKOTO aHaJIM3a:

Yucaa ¥ BBIYHCJICHUS:

CBOOOJAHO OMEpUpOBaTh MOHATHUAMU: HATypalbHOE M IEJ0€ YHUCIIO,
MHOECTBA HAaTYPaJIbHBIX M LEJbIX YHUCEJI, UCIOJb30BATh NPHU3HAKU JEIMMOCTH
nenbix yncen, HOJ[ u HOK HarypaipHbIX 4uceN s pelueHus 3a7ad, NPUMEHSATh
anroputMm EBximna;

CBOOOJIHO ONEpUpPOBATh TOHATHEM OCTAaTKa IO MOJYJO, 3alHChIBAaTh
HaTypaJlbHbIE YWCJA B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMaX CUUCIICHUS;

CBOOOJAHO ONEPHPOBATh NOHATUSAMU: KOMIUIEKCHOE YHUCIO M MHOKECTBO
KOMIUIEKCHBIX YHCEJ, NPEACTaBIATh KOMIUIEKCHbIE YHCIa B anredpandeckoil u
TPUTOHOMETPUYECKOW (pOpMe, BBINOIHATH apu(METHUYECKHE OINEepalud ¢ HUMU U
n300paxkaTb HA KOOPJUHATHOM IJIOCKOCTH.

YpaBHeHHMs U HEPAaBEHCTBA:



CBOOOJIHO OIEpPUPOBATh NOHATHAMH: HPpPALMOHAIBHBIE, IMOKa3aTelbHbIE U
jgorapu(MHUYECKUE  HEPABEHCTBA, HAXOAWUTh HX  pEIIEHUS C  MOMOIIBIO
PaBHOCUJIBHBIX MEPEXOOB;

OCYIIECTBIISITh  OTOOpP KOpPHEW IMpU PEHIEHHH TPUTOHOMETPHUUYECKOTO
ypaBHEHUS

CBOOOJHO ONEpHpPOBAaTh TMOHITHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OpUMEHATh  HE0O0XOoauMble  (QOpMyNbl Ui  PELIEHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO ONEpPUPOBATHh MOHATUSAMU: CUCTEMA M COBOKYNHOCTbh YpaBHEHUU U
HEPABEHCTB, PaBHOCWIBHBIE CHUCTEMBI U CUCTEMBI-CIEACTBUSA, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYIHOCTEH PAlMOHAIBHBIX, HPPALUOHAIBHBIX, ITOKA3ATCIBHBIX U
norapu(pMHUYECKUX YpaBHEHUH W HEPABEHCTB;

pemiarb palMOHaIbHbIE, UppalroHaIbHbIE, MOKa3aTeJbHbIE,
jgorapupMHUYECKUE M TPUTOHOMETPUYECKHWE YypaBHEHHs M  HEPABEHCTBA,
CoJieprKale MOYJIA U ITapaMeTphl;

NPUMEHSATh rpaduyecKue METObl JJIsl pEelIeHUs] YPaBHEHUI U HEPaBEHCTB, a
TaKXKe 3a/1a4 ¢ apaMeTpaMu;

MOJEIMPOBATh peAIbHbIE CHUTyallud Ha S3bIKE€ aiuredpbl, COCTaBIAThH
BBIDAKEHUS, YPABHEHMs, HEPABEHCTBA M HX CHCTEMBl IO YCIOBHIO 3aJauH,
UCCIIEIOBATh IOCTPOEHHBIE MOJEIM C MCIOJIB30BAHUMEM ammapara aireOpsl,
MHTEPIIPETUPOBATh NOIYYECHHBIA PE3yJIbTaT.

DyHKIUM U rpauKu:

CTpOUTh Tpa@UKH KOMIO3ZHLIMK (QYHKIMH C TOMOIIBIO 3JIEMEHTapHOTO
UCCIIEZIOBAHUSI M CBOMCTB KOMIO3UIIUU JBYX (DYHKIIWH;

CTpOUTh TeoMeTpuyeckue oOpa3bl ypaBHEHMH U  HEPAaBEHCTB  Ha
KOOPJAWHATHOW TJIOCKOCTH;

CBOOOAHO  ONEpHpPOBaThb MOHATHUSAMU: TrpadUKH  TPUTOHOMETPHUUECKHUX
byHKIWMi;

OpUMEHATh (QYHKIMUA JJI1 MOJEIUPOBAHMS U HCCIEJOBAaHUS pPealibHBIX
IIPOLIECCOB.

Hayana MaTeMaTH4eCKOro aHAJIN3a:

UCTIOJIb30BaTh MPOU3BOAHYIO JJISI MCCIEN0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBIL;

HAXOJMUTh HauOoJblllee U HauMEHbIIee 3HaYEHUs] (PYHKLMU HENpPEephIBHON Ha
OTpPE3KE;

WCIIOJIb30BATh MPOW3BOJHYIO U HAXOXKJCHHUS HAWIY4IIEr0 pEIICHUs B
NPUKIAAHBIX, B TOM YHCIE COLMAIBHO-3KOHOMUYECKMX, 3ajadax, JJisd
ONpEJENIEHUs] CKOPOCTH M YCKOPEHHUs IpoLecca, 3aJaHHOro (opMmysol wim

rpadukom;



CBOOOJIHO  OMEpPUPOBATH MOHATUSMU: [EpBOOOpa3Has, OIpeneaEHHbINA
UHTErpaj, HaXOIUTh INEPBOOOpPa3HbIE HJIEMEHTAPHBIX (YHKIUH U BBHIYHUCIATH
uHTerpai no gopmyne Hetorona-Jleitbuua;

HAXOJUTh TUIOIIAAH TUIOCKUX (UTYp U 0OBEMBI TN C TOMOIIBIO HHTETPaa;

UMETh TPEJCTABIEHUE O MaTeMaTHUYECKOM MOJEIMPOBAHMU Ha NpHUMEpe
coctaBlieHus1 TP HepeHIIMATLHBIX yYpaBHEHUM;

pemiarh NMPUKJIAIHBIE 3a/la4d, B TOM YHUCIIE COIMAIbHO-DKOHOMHYECKOTO U
($u3nUIecKoro xapakrepa, CpeiCTBAMH MaTeMaTHUYECKOrO aHaJIn3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosunyecTBO 4yacoB
Ne HanmeHnoBaHue pa3ieioB U TeM JJeKTpoHHbIE (U (POBbHIE)
KontpoabHabie
n/n MporpaMMbl Bcero oOpa3zoBaTeJibHbIE peCypChl
padoTbI
MHOX€ECTBO JEUCTBUTEIBHBIX YUCEIL.
MHorouneHsl. PaijnonanbHbie ]
1 24 1 https://resh.edu.ru/subject/51/
yYpaBHEHHS U HepaBeHCTBA. CHUCTEMBI
JMHEWHBIX ypPaBHEHU I
) .C
2 yukumi i rpaguicn. Crenensas 12 1 https://resh.edu.ru/subject/51/
(GYHKIUS C LIEeTBIM MTOKa3aTeIeM
A i n-oi .
3 pHMETHICCKHI KOpeHb N-Oii CTemeHH 15 1 https://resh.edu.ru/subject/lesson/5498/start/272542/
WppanmonanbHble ypaBHEHUS
I1 .
4 OKasaTeibHaA pyHKUHA 10 1 https://resh.edu.ru/subject/lesson/3841/start/225573/
[Toka3zaTenpHble ypaBHEHHS
J .
5 Orapumiriecias QyniLs 18 1 https://resh.edu.ru/subject/lesson/5753/start/272574/
Jlorapudmudeckre ypaBHCHHS
T
6 PUTOHOMETPIHCCRIC BRPANCHI 1 22 1 https://resh.edu.ru/subject/lesson/4733/start/199150/
ypaBHEHUS
[TocnenoBaTenbHOCTH U IPOrPECCUHN 10 https://resh.edu.ru/subject/lesson/4925/start/225893/
HenpepsiBabie ¢pynkuuu. [IponssoaHas 20 https://resh.edu.ru/subject/lesson/4921/start/200887/
9 [ToBropenue, 06001eHNHE, 5 5
cucTeMaTu3anus 3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 136 10
[TPOI'PAMME



https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/lesson/5498/start/272542/
https://resh.edu.ru/subject/lesson/3841/start/225573/
https://resh.edu.ru/subject/lesson/5753/start/272574/
https://resh.edu.ru/subject/lesson/4733/start/199150/
https://resh.edu.ru/subject/lesson/4925/start/225893/
https://resh.edu.ru/subject/lesson/4921/start/200887/

11 KVIACC

KoanuyecTBo yacoB

Ne HaunMeHnoBaHue pa3/ieioB U TeM DJeKTPOHHBbIE (U (pPOBbIe) 00pa3oBaTeIbHbIE
KonTposbHbie
n/n MPOrpaMMbI Bcero pecypcsl
padoThI
7 -
1 CCHeHOBaHI:Ie ywKumii ¢ nomoutIo 22 1 https://resh.edu.ru/subject/lesson/3966/start/201135/
[IPOU3BOIHOU
2 IlepBooOpa3Has u nHTErpa 12 1 https://resh.edu.ru/subject/lesson/4924/start/225713/
I'paduxu TpUroHOMETPUUECKUX
3 ¢byukui. Tpuronomerpuieckue 14 1 https://resh.edu.ru/subject/lesson/6111/start/200545/
HEpaBEeHCTBA
154
4 PPAHOHATILHBIC, HOKASATCILHBIC 1 24 1 https://resh.edu.ru/subject/lesson/4731/conspect/159351/
norapupMuYecKre HepaBeHCTBa
KommiekcHble uncna 10 https://resh.edu.ru/subject/lesson/4115/conspect/149104/
HatypanbHbie u niensie uncia 10 https://resh.edu.ru/subject/lesson/5255/conspect/272510/
Cuctemsl palluOHAJIbHBIX,
7 MppaLMOHAIbHBIX IOKA3aTEIbHBIX U 12 1 https://resh.edu.ru/subject/lesson/3812/conspect/158949/
norapuMUIECKUX ypaBHEHU N
https://foxford.ru/wiki/matematika/zadachi-s-
8 3amauu ¢ mapameTpamMu 16 1
parametrom
9 [ToBTOpEHME, 06061ueH1/£e, 16 9
cucreMaTrusanus 3HaHUHU
OBILEE KOJIMYECTBO YACOB I10 136 10

I[TPOI'PAMME



https://resh.edu.ru/subject/lesson/3966/start/201135/
https://resh.edu.ru/subject/lesson/4924/start/225713/
https://resh.edu.ru/subject/lesson/6111/start/200545/
https://resh.edu.ru/subject/lesson/4731/conspect/159351/
https://resh.edu.ru/subject/lesson/4115/conspect/149104/
https://resh.edu.ru/subject/lesson/5255/conspect/272510/
https://resh.edu.ru/subject/lesson/3812/conspect/158949/
https://foxford.ru/wiki/matematika/zadachi-s-parametrom
https://foxford.ru/wiki/matematika/zadachi-s-parametrom




ITIOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne
n/n

Tema ypoka

KoJsmuecTBO 4acoB

Bcero

KonTtpoabHabie
padoThI

JJieKTpoHHbIE U (POBLIE 00pa3oBaTeIbHbIE
pecypchl

[[MHOkecTBO, oniepaliiy Hal
MHO’KE€CTBAMU U UX CBOMCTBA

https://resh.edu.ru/subject/lesson/4726/conspect/198222/

Hunarpammsl Diinepa-Benna

[IpumeHeHune TeOpeTUKO-
MHOKECTBEHHOT0 anmapara Jyis
peleHus 3a1a4

ParmonanbHbIe ynca.
OOBIKHOBEHHBIE U JIECATHYHBIE
JIpoOH, TPOLICHTHI, 0ECKOHEYHBIC
MEepUOANIECKUE TPOOH

https://foxford.ru/wiki/matematika/ratsionalnye-chisla

PanuonanpHbIe uncia.
OOBIKHOBEHHBIC U ICCATUYHBIC
JIpOOH, TIPOIICHTHI, 0ECKOHEYHBIC
nepuoaudecKue Apoou

[Tpumenenue npodeli 1 MPOLEHTOB
JUTSL peIICHHsI TIPUKIIQIHBIX 33124

[Tpumenenue 1podeit 1 MPOLEHTOB
JUIS peLEeHM S NIPUKIIAJHBIX 3a/1a4

JlericTBUTENbHBIC YHCIIA.
PanmonanpHbIC 1 HppallMOHAIIBHBIE
yucia

https://resh.edu.ru/subject/lesson/4730/conspect/149072/

Apudmernyeckue onepanuu ¢



https://resh.edu.ru/subject/lesson/4726/conspect/198222/
https://foxford.ru/wiki/matematika/ratsionalnye-chisla
https://resh.edu.ru/subject/lesson/4730/conspect/149072/

JIEICTBUTEILHBIMH YU CIIAMH

10

Monynb IEMCTBUTEIBHOIO YUCTIA U
€ro CBOMCTBa

11

[TpubnmxEHHBIC BEIYUCIICHHUS,
IIpaBUJjla OKPYIVICHUS, IPUKUIKA U
OIICHKA Pe3yJIbTaTa BEIYMCIECHUIN

12

OCHOBHBIE METO/IbI PELICHUSI LEIBIX
U ApOOHO-palIMOHATBHBIX
YpaBHEHHU U HEPABEHCTB

13

OCHOBHBIE METO/IbI pELICHUS LIETbIX
U IpOOHO-PALMOHATBHBIX
YPaBHEHUU U HEPABEHCTB

14

OCHOBHBIE METO/IbI PELICHUS LIEJIBIX
U ApOoOHO-palIMOHATBHBIX
YpaBHEHHI U HEPABEHCTB

15

MHoro4neHsI OT OTHOM
IepeMeHHoM. Jlenenre MHOrowieHa
HAa MHOTOYJIEH C OCTaTKOM. Teopema
besy

https://resh.edu.ru/subject/lesson/5298/start/326969/

16

MHOTO4YJIEHBI C [ETBIMU
kodppurmentamu. Teopema Buera

17

Pemenne cucreM TMHENHEIX
YpaBHEHUI

18

Perenne cucreM TMHEHHBIX
yYpaBHEHU U

19

Marpuna cucteMbl JINHEHHBIX
ypaBHeHUH. OnpeaenuTenb
MaTpHIbl 2X2, €ro reoMeTpUIEeCKUi



https://resh.edu.ru/subject/lesson/5298/start/326969/

CMBICII 1 CBOfICTBEl; BBIYHCJICHUEC €T'0
3HAUYCHUA

20

Onpenenurens MaTPULBI 2X2, €70
T€OMETPUYECKUI CMBICIT U CBOMCTBA;
BBIUMCIIEHHE €TO 3HAUYEHUS

21

[IpumeHeHue onpenenuTens A
PEIICHHS CUCTEMBI JINHEUHBIX
YpaBHEHUI

22

Pemenne npuknaaHbix 3a1a4 ¢
HOMOIILIO CUCTEMBI JIMHEMHBIX
YpaBHEHU U

23

Pemenne npuknaaHsix 3a1a4 ¢
ITOMOIIBIO CUCTEMBI INHEWHBIX
YpaBHEHUI

24

KonTponbHas pabora:
"PantmonanpHbIC ypaBHEHUS U
HepaBeHCTBa. CHCTEeMBI TMHEWHBIX
ypaBHEHUI"

25

DyHKIMSA, CTTOCOOBI 3aJaHUS
¢dbyaknmun. BzaumMHao oO6paTHbIE
¢bynkunu. Komnosumms GpyHKInn

https://resh.edu.ru/subject/lesson/5175/conspect/326684/

26

I'paduk pyHKIIMHU. DIEeMEHTapHbBIE
npeobpa3oBaHus rpauKoB

byHKIIiI

27

OO0nacTh onpeaeaeHus: U MHOXKECTBO
3HaueHu# GpyHkuuu. Hymm
¢bynkuuu. [IpomexxyTku 3HAK
IIOCTOSIHCTBA



https://resh.edu.ru/subject/lesson/5175/conspect/326684/

28

YérHble 1 HeYETHBIE QYHKITNH.
[lepuonuueckue GyHKIUU.
[IpomeKyTKM MOHOTOHHOCTH

byHKIIN

29

MakcuMyMBbl 1 MUHUMYMBI
¢ynkuuu. Hanbonpinee n
HaMMEHbIIIee 3HaueHue PyHKINU Ha
IPOMEXKYTKE

30

Jluneitnas, kBagpaTuuHas u APOOHO-
TuHEeWHas QyHKIUN

31

DneMEeHTapHOE UCCIIEIOBAHUE U
MOCTpPOEHUE IPapUKOB ATUX

byHKIHI

32

DeMeHTapHOe UCCIEeIOBAHNE U
MOCTPOCHUE TPAPUKOB ITUX

byHKIHI

33

Creneus ¢ eIbIM IT0KA3aTEIEM.
bunom Hprorona

https://resh.edu.ru/subject/lesson/5176/conspect/225517/

34

CTelleHs ¢ [EJIBIM IT0Ka3aTeIEM.
bunom Herotona

35

CreneHHast QyHKITUS C
HaTypaJbHBIM U LEIbIM
noka3zateneM. E€ cBoiicTBa u rpaduk

https://resh.edu.ru/subject/lesson/5540/start/327000/

36

KonTponbuas padora: "Crenennas
P p
¢bynakuus. E€ cBoiictBa u rpaduk"

37

ApubMeTHIECKU KOPEHB
HATypaJbHOM CTETIEHU U €r0
CBOMCTBa

https://resh.edu.ru/subject/lesson/5498/start/272542/



https://resh.edu.ru/subject/lesson/5176/conspect/225517/
https://resh.edu.ru/subject/lesson/5540/start/327000/
https://resh.edu.ru/subject/lesson/5498/start/272542/

38

Apudmernyeckuii KOpeHb
HaTypaJbHOM CTEIEHU U €r0
CBOMCTBA

39

[TpeoOpa3zoBaHMs YUCITOBBIX
BBIPOXKCHUH, COACPKAIMX CTEIIEHU
1 KOPHU

40

[IpeobpazoBaHUs YHCIOBBIX
BBIPAYKEHU, COJEpKAIMX CTENEHU
1 KOpHHU

41

[IpeoOpa3zoBaHMs YUCIOBBIX
BBIPOXKCHUH, COACPKAIMX CTENEHU
U KOpHU

42

HppaunonanbHble ypaBHEHUSI.
OCHOBHBIE METO/IbI PELICHUS
MppallOHATIbHBIX YPaBHEHUM

https://resh.edu.ru/subject/lesson/5569/start/159263/

43

HppaunonaibHble ypaBHEHUS.
OCHOBHBIE METO/bI pELICHUS
UppalMOHAIbHBIX YPABHECHUN

44

HppannoHanbHbIE ypaBHEHUS.
OCHOBHBIE METOBI pELICHUS
MppallOHATIbHBIX YPaBHEHUM

45

PaBHOCHIIBHBIE IEPEXOIBI B
peLIeHUH UPPaLHOHAIIBHBIX
YpaBHEHUU

46

PaBHOCHIIBHBIE IEPEXO/IBI B
peUIeHUH UPPAUOHAIIBHBIX
YpaBHEHU I

47

PaBHOCHIBEHEIC nepexoabl B



https://resh.edu.ru/subject/lesson/5569/start/159263/

peLIeHUH UPPaLMOHAIIBHBIX
YpaBHEHUU

48

PaBHOCHIIBHBIE TIEPEXOABI B
pEeUIeHNH UPPAHOHAIIBHBIX
YpaBHEHU U

49

CgoiicTBa 1 rpaduK KOpHS N-0i
CTENeHU KaK PyHKIIHH 00paTHOU
CTEINIEHU C HATYpaJbHbIM
MoKa3aTeyeM

50

CsoiicTBa u rpaduk KOpHs N-oif
CTETIeHU KaK (PYHKIIUU 00paTHOM
CTETICHHU C HaTypaJIbHbIM
nokasaresieM

51

KontponbHas padora: "CpoiicTa u
rpaduK KOpHS N-Oi CTENEHHU.
WppanuonanbHble ypaBHEHHS"

52

CreneHsb ¢ paliuOHAJIbHBIM
oKa3aTejIeM U e€ CBOMCTBa

https://resh.edu.ru/subject/lesson/4729/start/159013/

53

CreneHsb ¢ panOHAaJIbHBIM
IoKa3arejieM U €€ CBOMCTBA

54

Cremnens ¢ panioHaIbHBIM
IIOKa3aTeJIeEM U €€ CBOMCTBa

55

[Toka3zatenpHas GyHKLKSA, €€
CBOMCTBa U rpaduk

https://resh.edu.ru/subject/lesson/3841/start/225573/

56

Ucnons3oBanue rpaduka GyHKIIuN
JUISL peIICHUS] ypaBHEHU

57

Hcnonp3oBanue rpaduka GpyHKInn
JUISl pEeILICHHS] YPaBHEHU I



https://resh.edu.ru/subject/lesson/4729/start/159013/
https://resh.edu.ru/subject/lesson/3841/start/225573/

IlokazaTenabHbIe YpaBHCHUA.

58 OCHOBHBIE METO/bI pELICHUS

ITOKA3aTeJIbHBIX YPABHEHUU

[TokazaTenpHbIE YypaBHEHMUS.
59 OCHOBHBIE METO/IbI PELICHUS

ITOKA3aTeJIbHBIX YPABHEHUU

IToka3zaTenbHble ypaBHEHUS.
60 OCHOBHBIE METObI pELICHUS

ITOKA3aTEeJIbHBIX YPABHEHU

KonTponbhas pabora:
61 "Tloka3zarenbHast PyHKIUS.

ITokazarenbHble ypaBHEHUSA"

Jlorapudm uncna. ColicTBa .
62 forapupya https://resh.edu.ru/subject/lesson/5753/start/272574/
63 Jlorapudwm uucna. CoiicTBa

norapudma
64 Jlorapugwm uucna. CoiicTa

norapugpma

JlecsaTuuHble U HaTypaJbHbIE .
65 sorapHME! https://resh.edu.ru/subject/lesson/3823/start/198625/
66 JlecsiTHuHBIE U HATYpAJIbHBIC

JorapuMeI
67 [TpeoOpa3oBaHue BEIpAXKEHUH,

coJiepKalyX JOorapupMbl
68 [IpeoOpa3zoBaHue BRIPAKECHUH,

CoJepKaIMX JOTapuPMbl
69 [IpeoOpa3zoBaHue BbIpAKECHUH,

coJiepKalyXx Jorapupmbl



https://resh.edu.ru/subject/lesson/5753/start/272574/
https://resh.edu.ru/subject/lesson/3823/start/198625/

70

Jlorapupmuueckas pyHkius, eé
CBOMCTBa U rpaduk

https://resh.edu.ru/subject/lesson/3834/start/198687/

71

Jlorapupmuueckas pyHkius, e€
CBOICTBa U TpadukK

72

Hcnonb3oBanue rpaduka GpyHKInu
JUISl pEeLICHUS YPaBHEHU I

73

HcnonszoBanue rpaduka GyHKIUN
IUTSL pEICHHS] ypaBHEHU I

74

Jlorapudmuueckue ypaBHEHUS.
OCHOBHBIE METO/IBI PEIICHUS
norapuMUIECKUX ypaBHEHU N

https://resh.edu.ru/subject/lesson/4732/start/198842/

75

Jlorapupmuyeckue ypaBHEHHUS.
OCHOBHBIC METO/IBI PETLICHHSI
aorapu(pMUIecKUX ypaBHEHHH

76

Jlorapudmuueckue ypaBHEHUS.
OCHOBHBIE METO/IBI PEIICHUS
Jorapu(pMUIECKUX ypaBHEHU I

77

PaBHOCHIIbHBIE TIEPEXO/IBI B
peIIeHn  JIoTapu(pMUUECKUX
ypaBHEHUH

78

PaBHOCHIIBHBIE TTEPEXOBI B
peleHnH JToTapu(PMHIECKUX
YpaBHEHUI

79

KontponbHas pabdora:
"Jlorapudmuyeckas GyHKITUA.
Jlorapudmuueckue ypaBHeHUs"

80

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

https://resh.edu.ru/subject/lesson/6019/start/199181/



https://resh.edu.ru/subject/lesson/3834/start/198687/
https://resh.edu.ru/subject/lesson/4732/start/198842/
https://resh.edu.ru/subject/lesson/6019/start/199181/

CI/IHYC, KOCHUHYC, TAHI'CHC U

81 KOTaHT€HC YHCIIOBOTO apryMeHTa

82 ApKCHHYC, apKKOCUHYC U
apKTAHT€HC YUCJIOBOTO apryMeHTa

83 ApKcuHYC, apKKOCHUHYC U
apKTAHTeHC YMCIIOBOTO apryMEHTa
TpuronoMmerpuueckas OKpyXHOCTb,

84 oIpeieIeHne TPUTOHOMETPUYECKUX
(GYHKIIUI YUCIOBOTO apryMeHTa
TpuroHoMeTpuuecKas OKpyKHOCTb,

85 OIpeieIeHne TPUTOHOMETPUYECKUX
(YHKLIMH YUCIOBOTO apryMeHTa

86 OcHoBiIble TPHIOHOMETpIeCKite https://resh.edu.ru/subject/lesson/4 734/start/199305/
bopMynbI

87 OCHOBHBIE TPUTOHOMETPHUYECKUE
bopMyIbl

88 OCHOBHBIE TPUTOHOMETPUUYECKUE
bopmybl

89 OCHOBHBIE TPUTOHOMETPUUYECKUE
bopmyIbr

90 IIpeobpaszoBanue
TPUTOHOMETPUYECKUX BEIPAXKEHU I

o1 [TpeoGpa3oBanue
TPUTOHOMETPUYECKUX BEIPAXKEHU I

92 [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BEIPAKEHU N

03 IIpeobpaszoBanue

TPUT'OHOMETPUYCCKUX Bpra)KeHI/Iﬁ



https://resh.edu.ru/subject/lesson/4734/start/199305/

Perenue TPUTOHOMETPUYCCKUX

94 . https://resh.edu.ru/subject/lesson/6317/start/199681/
ypaBHEHU I

95 Pemenue TpUroHOMETPHYECKIX
YpaBHEHUH

96 Pemenne TpUroHOMETPHYECKUX
YpaBHEHU U

97 Pemenue TpuroHomMeTpruuecKux
ypaBHEHUI

08 Pemenune TpUroHOMETpPHYESCKUX
YpaBHEHU U

99 Pemmenue TpUroHOMETpPHYECKUX
YpaBHEHU I

100 Pemenue TpHFOHOMeTpHHeCKHX
ypaBHEHU M
KonTponbHas pabora:

101 "TpUrOHOMETPUYECKHUE BBIPAKEHHUS
U TPUTOHOMETPUYECKUE YPABHEHUS"
IlocnenoBaTeNLHOCTH, CITOCOOBI

102 3aaHu [I0CIEJ0BATEIbHOCTEN. https://resh.edu.ru/subject/lesson/5223/conspect/326716/
Mertoa MaTeMaTHdecKON HHAYKITUN
MOHOTOHHBIC B OTPAaHUYCHHBIC

103 nocyenoBatensHOCTH. McTopus
aHanM3a 0ECKOHEYHO MAJIbIX

104 ApudmMeTndeckas mporpeccus

105 I'eomeTpuyeckas nmporpeccus

106 beckoHneuHo yObIBaroImas
reoMeTpuIecKas IPorpeccus

107 Cymma GeckoHEYHO YOBIBaIOLIeH



https://resh.edu.ru/subject/lesson/6317/start/199681/
https://resh.edu.ru/subject/lesson/5223/conspect/326716/

FCOMeTqueCKOﬁ nporpeccuun

JInHeHBIN U DKCIIOHECHIINAJILHBIN

108 poct. Yncno e. @opMyra CIIOKHBIX
MIPOLIEHTOB
JIMHEWHBII U YKCITOHEHIUAIbHBIN

109 poct. Uncno e. DopMyna CII0KHBIX
MPOLIEHTOB
Hcnons3oBaHue mporpeccuu s

110 peleHus peabHBIX 337124
MPUKJIQHOTO XapaKTepa
KontponbHas padora:

111 "[locnenoBaTenbHOCTH U
nporpeccun"

112 Henupep bIBHbIC QYHKIUHI 1 HX https://resh.edu.ru/subject/lesson/6112/conspect/200948/
CBOWCTBA
Touka pa3pbiBa. ACUMITOTBI

113 rpaduKoB QyHKITHI
CaoiicTBa QyHKIIUI HEMPEPHIBHBIX

114 Ha OTpe3Ke

115 CpoiicTBa QyHKLINI HETIPEPBIBHBIX
Ha OTpe3Ke

116 Meton niTepanos s pemerit https://foxford.ru/wiki/matematika/metod-intervalov
HEPaBEHCTB

117 Meto MHTEpBAJIOB AJIsl pEIICHUS
HEpaBeHCTB

118 MeTo UHTEPBAJIOB AJIsl PEIICHUS
HEPaBCHCTB

119 IIpumeHeHne CBOKCTB



https://resh.edu.ru/subject/lesson/6112/conspect/200948/
https://foxford.ru/wiki/matematika/metod-intervalov

HEeNpPepbIBHBIX (YHKIMHA U151
peleHus 3ana4y

120

[IpumeHeHune CBOMCTB
HEeNpPepbIBHBIX (PYHKIMH [UIs
peleHus 3ana4

121

[lepBast 1 BTOpas MpON3BOIHEIC
byHKIIIHN

https://resh.edu.ru/subject/lesson/4923/start/200980/

122

Onpenenenuie, reOMETPUIECKUN
CMBICJT TPOU3BOIHOM

123

Onpenenenue, pU3NUECKUI CMBICI
IIPOU3BOJHOMN

124

VYpaBHEHHE KacaTeNbHOM K rpaduKy
byHKIIH

125

VYpaBHeHUE KacaTeNbHOM K rpaduky
byHKIIHT

126

[Tpou3BoaHBIE HJIEMEHTAPHBIX
byHKIIiI

127

[Tpon3BOHBIE AIIEMEHTAPHBIX
byHKIIHI

128

IIponusBoaHas CyMMBI,
MIPOU3BEACHHUS, YACTHOTO U
KOMIO3UIUH QPYHKIUH

https://resh.edu.ru/subject/lesson/3954/start/201011/

129

[IpousBoaHast CyMMBL,
MIPOM3BEICHHU S, YACTHOTO 1
KOMIO3UIINH QYHKITUHA

130

IIpousBoaHas CyMMBI,
IIPOU3BEACHHUS], YACTHOTO U
KOMIO3UIUHU PYHKIUH



https://resh.edu.ru/subject/lesson/4923/start/200980/
https://resh.edu.ru/subject/lesson/3954/start/201011/

KontponbHas padora:

131 1 1
"[IpouzBognas"
[ToBTOpenme, 06o0IICHNE,

132 cucTeMaTH3alus 3HAHUHN: 1 0
"VpaBHenus"
[ToBTOpenue, 06o0IICHKE,

133 cucrTeMaTu3alus 3HaHUM: 1 0
"OyHkuun"

134 Wrorosast KoHTpoOIbHAs paboTa

135 Hrorosas koHTposbHAS paboTa

i ! 0

OBIIEE KOJIMYECTBO YACOB I10 136 10

ITPOI'PAMME




11 KVIACC

Ne
n/
n

Tema ypoka

KoanuyecTBo yacoB

Bcer KonTpoabHbI
o e padoThI

JJIeKTPOHHBbIE LM PPOBbIe 00pa3oBaTEIbHbIE PeCypChl

IIpumenenue
IIPOU3BOJHOM K
HCCIIEIOBAHUIO
byHKIIMH Ha
MOHOTOHHOCTb ¥
HKCTPEMYMBI

https://www.youtube.com/watch?v=00QPQ6gPJCVI

IIpumenenue
IIPOU3BOJHOM K
HCCIIEI0BAaHUIO
byHKIIMH Ha
MOHOTOHHOCTb ¥
KCTPEMYMBI

IIpumenenue
IIPOU3BOJHOM K
UCCIIEI0BAaHUIO
GbyHKIIMHA Ha
MOHOTOHHOCTb 1
KCTPEMYMBI

[Ipumenenue
IIPOU3BOJHOM K
HCCIICIOBAHUIO
GbyHKIIMHA Ha
MOHOTOHHOCTb U
KCTPEMYMBI



https://www.youtube.com/watch?v=OQPQ6gPJCvI

IIpumenenue
MIPOU3BOAHOM K
HCCJIEIOBAaHUIO
byHKIIMHA Ha
MOHOTOHHOCTb 1
3KCTPEMYMBI

[Ipumenenue
MIPOU3BOAHOM K
HCCIIEJOBAHUIO
GbyHK1IIHI Ha
MOHOTOHHOCTH U
3KCTPEMYMBI

HaxoxnaeHnue
HauOOIBIIETO U
HaHUMEHBIIETO
3HAYCHMS
HETIPEPHIBHOMN
(byHKLIMU HAa OTpE3Ke

https://resh.edu.ru/subject/lesson/6115/conspect/36345/

HaxoxnaeHue
HauOOJIBIIETO U
HanMEHBIIETO
3HAYCHHUS
HETIPEPBIBHOU
(GyHKIINU Ha OTpe3Ke

Haxoxnenue
HauOOJBIIETO U
HanMEHBIIETO
3HAYCHUS
HEIIPEPBIBHOU



https://resh.edu.ru/subject/lesson/6115/conspect/36345/

(byHKLIMU Ha OTpE3Ke

10

Haxoxnenue
HauOOJIBIIETO U
HanMEHBIIETO
3HAUYCHHUS
HEIIPEPBIBHOU
(GyHKIINU Ha OTpe3Ke

11

Haxoxnenue
HauOOJIBIIETO U
HanMEHBIIETO
3HAYCHUS
HEIIPEPBIBHOU
(byHKIIMU HAa OTpE3Ke

12

Haxoxnenune
HauOOIBIIETO U
HaUMEHBIIETO
3HAYCHUS
HEIIPEPBIBHOU
(byHKLIMK HAa OTpE3Ke

13

[Ipumenenue
MIPOU3BOTHOM AJIst
HaXO0XJICHUS
HaWIy4IIero
peuieHus B
MPUKIAIHBIX 33/1a4ax

https://resh.edu.ru/subject/lesson/6195/start/225651/

14

[Ipumenenue
MIPOU3BOTHOM A5t
HaXO0XJICHUS
HaWTY4IIIero



https://resh.edu.ru/subject/lesson/6195/start/225651/

peuieHus B
MPUKIAAHBIX 3a7a9ax

15

[Ipumenenue
MPOU3BOAHOM IS
OTIpEICIICHHUS
CKOPOCTH U
YCKOpeHUs Ipouecca,
3aJaHHOTO
bopmynoit unu
rpadukoM

16

[Ipumenenue
MPOU3BOAHOM JUIS
oTpeIeTICHUS
CKOPOCTH U
YCKOpEHUs mpoliecca,
3aJIaHHOTO
dhopmynoi um
rpadukom

17

Kommo3umust
byHKIHI

18

KoMmmo3urust
byHKITII

19

Kommo3umus
byHKIII

20

I'eomerpuueckue
o0pa3pl ypaBHEHUM
Ha KOOPJMHATHOM
TUIOCKOCTH

https://resh.edu.ru/subject/lesson/4016/start/225682/

21

I'eomeTpuueckue



https://resh.edu.ru/subject/lesson/4016/start/225682/

00pa3bl ypaBHEHUH
Ha KOOp/IMHATHOM
TUIOCKOCTH

22

KonTposnbHas
pabora:
"UccnemoBanue
byHKIUH ¢
IIOMOIIBIO
MPOU3BOAHOMN"

23

[lepBooGpa3Hasi,
OCHOBHOE CBOMCTBO
MepBOOOPA3HBIX

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

24

[TepBooOpa3HbIe
3JIEMEHTaPHBIX
¢bynkuuit. [IpaBuna
HAXOXKICHUS
epBOOOpa3HBIX

25

ITepBooGpa3zHbIe
3JIEMEHTaPHBIX
¢dbyaknumii. [TpaBumna
HAXOXICHUS
epBOOOPa3HBIX

26

WNurerpan.
I'eomeTpuueckuii
CMBICJI UHTETpaja

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

27

Brrancnenue
OIPEICIIEHHOTO
WHTEeTpaa 1no
dbopmyne HeroToHa-



https://resh.edu.ru/subject/lesson/4924/start/225713/
https://resh.edu.ru/subject/lesson/6117/start/225775/

JleitOHULIA

28

Brruncnenune
OIPENECIIEHHOTO
WHTErpayia no
dbopmyne HproToHa-
Jleitbnumna

29

[Ipumenenue
UHTEeTpana s
HaXO0XKJICHUS
IUTONIAZIEN MIIOCKUX

¢uryp

https://resh.edu.ru/subject/lesson/4037/start/269550/

30

IIpumenenue
HWHTETpana Jis
HaXO0KIEHUS
00BEMOB
TE€OMETPUICCKUX TEJI

https://resh.edu.ru/subject/lesson/6118/start/225808/

31

[Ipumepsl pemeHui
T depeHnnanbHbIX
YpaBHEHU U

32

[Tpumepsl pemeHui
nuddepeHImanbHbIX
YpaBHEHU U

33

Marematnueckoe
MOJICTTUPOBAHNE
pEaNbHBIX MPOIIECCOB
C TIOMOMUIBIO
muddepeHmanbHbIX
YpaBHEHU U

34

KoHnTtponbnas



https://resh.edu.ru/subject/lesson/4037/start/269550/
https://resh.edu.ru/subject/lesson/6118/start/225808/

pabora:
"IlepBoobpa3zHas u
nHTETpan"

35

Tpuronomerpudecku

e QpyHKIUH, UX
CBOMCTBa U rpaduKu

https://resh.edu.ru/subject/lesson/6111/start/200545/

36

Tpuronomerpuuecku
e QpyHKIUH, UX
CBOMCTBA U rpaduku

37

Tpuronomerpuyeckun

e QpyHKIIUH, UX
CBOMCTBa U rpaduKu

38

Tpuronomerpuyecku
€ PYHKIHH, UX
CBOHCTBA U rpaduKH

39

Tpuronomerpuyecku

e QpyHKIUH, UX
CBOMCTBa U rpaduKu

40

OTt60p KOpHEH
TPUTOHOMETPHYECKHU
X YpaBHEHUH ¢
ITOMOUIBIO
TPUTOHOMETPUYECKO
1 OKPYKHOCTH

https://foxford.ru/wiki/matematika/otbor-kornej-v-trigonometricheskih-uravneniyah

41

Ot60p KOpHEH
TPUTOHOMETPUUECKH
X YpaBHEHUH C
MTOMOLIBIO
TPUTOHOMETPHUIECKO



https://resh.edu.ru/subject/lesson/6111/start/200545/
https://foxford.ru/wiki/matematika/otbor-kornej-v-trigonometricheskih-uravneniyah

1 OKpY>KHOCTHU

42

Ot6op kopHeit
TPUTOHOMETPUUYECKU
X YpaBHEHUU C
MOMOIIIBIO
TPUTOHOMETPUUYECKO
U OKPYKHOCTH

43

Ot16op KopHeit
TPUTOHOMETPUUYECKU
X YpaBHEHUH C
ITOMOIIBIO
TPUTOHOMETPUUECKO
1 OKPYKHOCTHU

44

Pemenue
TPUTOHOMETPHUUECKHU
X HEPaBEHCTB

https://resh.edu.ru/subject/lesson/4738/conspect/200419/

45

Pemenne
TPUTOHOMETPUIECKHU
X HEPABEHCTB

46

Pemenne
TPUTOHOMETPHYECKHU
X HEPABEHCTB

47

Pemenue
TPUTOHOMETPUYECKHU
X HEPaBEHCTB

48

KonTposbhas
pabora: "I'paduku
TPUTOHOMETPHUCCKH
X QyHKUIHH.



https://resh.edu.ru/subject/lesson/4738/conspect/200419/

Tpuronomerpuyecku
€ HepaBeHCTBA"

49

OCHOBHBIE METOBI
peneHust
MMOKa3aTeJIbHBIX
HEpPABEHCTB

https://resh.edu.ru/subject/lesson/4731/conspect/159351/

50

OCHOBHBIC METO/IbI
peleHus
MTOKa3aTeNIbHBIX
HEPaBEHCTB

51

OCHOBHBIE METO/IBI
pereHus
IMOKa3aTeJbHBIX
HEPaBEHCTB

52

OcCHOBHBIE METOIBI
pereHus
IMOKa3aTeJIbHBIX
HEPaBEHCTB

53

OCHOBHEIE METO/IEI
peneHus
Jorapu(MUIECKUX
HEPABEHCTB

https://resh.edu.ru/subject/lesson/3852/conspect/199118/

54

OCHOBHBIC METOJIBI
pereHus
Jorapu(pMUIECKUX
HEPaBCHCTB

55

OCHOBHBIE METO/IbI
peleHus
norapuMUIECKUX



https://resh.edu.ru/subject/lesson/4731/conspect/159351/
https://resh.edu.ru/subject/lesson/3852/conspect/199118/

HCPAaBCHCTB

56

OCHOBHBIE METO/IBI
pereHus
norapu(MUIECKIX
HEPaBCHCTB

57

OCHOBHBIE METOIBI
peleHus
UppalMOHATBHBIX
HEPaBCHCTB

https://resh.edu.ru/subject/lesson/5569/conspect/159262/

58

OCHOBHBIE METOBI
peneHust
UpparmoHaIbHbIX
HEPaBEHCTB

59

OCHOBHBIE METO/BI
peneHust
HppanoHaIbHbIX
HEPaBCHCTB

60

OCHOBHBIE METO/IbI
peleHus
HUppalHOHATBHBIX
HEPaBCHCTB

61

I'padmueckue
METO/Ibl peIICHUS
UppaIoHaIbHbBIX
YpaBHEHUU

http://www.cleverstudents.ru/equations/solving irrational equations graphic method.ht

ml

62

I'paduueckue
METO/IbI peIICHUs
UppalOHATHHBIX
YpaBHEHU U



https://resh.edu.ru/subject/lesson/5569/conspect/159262/
http://www.cleverstudents.ru/equations/solving_irrational_equations_graphic_method.html
http://www.cleverstudents.ru/equations/solving_irrational_equations_graphic_method.html

63

I'papuueckue
METO/Ibl peIICHUS
MTOKA3aTEIbHBIX
YpaBHEHU U

64

I'paduueckue
MCTOJbI pCHICHHU A
MOKa3aTeIbHbIX
HEPaBEHCTB

65

I'padpuueckue
METO/IbI pelIeHUs
orapu(MUIECKIX
YpaBHEHUH

66

I'paduueckue
METO/TbI PEIICHHUS
JorapupMUIECKUX
HEPaBCHCTB

67

I'paduueckue
METO/IbI peIICHUS
norapuGMUIECKUX
HEPaBEHCTB

68

I'paduueckue
METO/IbI peIICHHS
MOKA3aTEeNbHBIX U
norapuMUIECKUX
YpaBHEHUU

69

I'paduueckue
METO/IbI pelICHUs
MOKa3aTeJIbHBIX U
norapuMUIECKUX




YpaBHEHUI

70

I'papuueckue
METO/IBI PEIICHUS
MOKa3aTeIbHBIX U
IorapuGMUIECKUX
HEPaBEHCTB

71

I'padpuueckue
METO/bI peIICHUs
MTOKAa3aTeNIbHBIX U
norapu(MUIECKUX
HEPaBEHCTB

72

KoHnTtponbHas
pabora:
"UppaunonanbHsie,
IIOKa3aTeJIbHbIE U
JorapupmMuyecKre
HepaBeHCTBA"

73

KommiekcHbie

qrClIa.
AnreOpandeckas u
TPUTOHOMETPUYECKAS
(hopMEI 3amTCH
KOMILJICKCHOTO YHCJIa

https://resh.edu.ru/subject/lesson/4115/conspect/149104/

74

KommiekcHbie

qHClIa.
AnreGpandeckas u
TPUTOHOMETpPUYECKAs
(dhopMEI 3amucu
KOMILJIEKCHOTO YK CJIa

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



https://resh.edu.ru/subject/lesson/4115/conspect/149104/
https://resh.edu.ru/subject/lesson/4103/start/38536/

75

Apudmernyeckue
OTepaImH c
KOMIUIEKCHBIMHU
YHCIIaMU

https://resh.edu.ru/subject/lesson/4930/start/79039/

76

Apudmernyeckue
OIeparuy ¢
KOMILICKCHBIMH
qUCIaMH

77

N306paxenue
KOMILJICKCHBIX YHCell
Ha KOOPJAMHATHOMN
IUIOCKOCTH

78

N3o6pakenune
KOMIUICKCHBIX YU CEIT
Ha KOOPIUHATHON
TUTOCKOCTH

79

®opmyna Myaspa.
Kopnu n-oii crenenu
13 KOMILIEKCHOTO
qrcla

https://matematyka.ru/vozvedenie-kompleksnogo-chisla-v-stepen-formula-muavra/

80

®dopmyna Myaspa.
KopHuu n-oit crenenn
13 KOMILIEKCHOTO
yucia

81

IIpumenenue
KOMIUICKCHBIX YU CEIl
JUTSL pETICHUS
(bu3HIeCKUX U
reOMETPHYCCKIX



https://resh.edu.ru/subject/lesson/4930/start/79039/
https://matematyka.ru/vozvedenie-kompleksnogo-chisla-v-stepen-formula-muavra/

3aaad

82

KonTponbHas

pabora:

n
KommiiekcHbie

gucia"

83

Harypanbnabie u
LeJIbIe yucia

https://resh.edu.ru/subject/lesson/5255/conspect/272510/

84

HarypanbHbie u
L[eJIbIE YHCIIa

85

[Ipumenenue
IIPU3HAKOB
JIETTMMOCTH LIEJIBIX
qucell

86

[Ipumenenue
IIPU3HAKOB
JIETMMOCTH LIEJIBIX
qucen

87

IIpumenenue
IIPU3HAKOB
JIEITMMOCTH LIEJIBIX
gucen: HOJ[ m HOK

88

IIpumenenue
MPU3HAKOB
JIETUMOCTH LI€JIbIX
yucen: HOJl 1 HOK

89

[Ipumenenue
MPU3HAKOB
JIETTUMOCTH IIEJIBIX



https://resh.edu.ru/subject/lesson/5255/conspect/272510/

YHCEN: OCTATKH T10
MO/TYITIO

90

[Ipumenenue
IIPU3HAKOB
JEIMMOCTH LIEJIBIX
YHCEJI: OCTATKH I10
MOZYJIO

91

IIpumenenue
MPU3HAKOB
JETMMOCTH IEJIBIX
YHUCEII: alTOPUTM
EBxknuna oo
peleHus 3a/1a4 B
LICJIBIX YHCIaX

92

KonTtponbhas
pabota: "Teopus
LEeJIbIX yucen"

93

Cucremau
COBOKYITHOCTb
YpaBHEHUH.
PaBrOCUIBEHEIC

CHUCTCMBI U CUCTEMBbI-

CIICZICTBUS

https://resh.edu.ru/subject/lesson/3812/conspect/158949/

94

Cucremau
COBOKYITHOCTb
YpaBHECHUH.
PaBHOCHIIBEHEIC

CHUCTCMBbI U CUCTEMBbI-

CJIICACTBUA



https://resh.edu.ru/subject/lesson/3812/conspect/158949/

95

OCHOBHBIC METOJIBI
pEIIeHUS] CUCTEM U
COBOKYITHOCTEM
paImoHAIbHBIX
YpaBHEHU U

96

OCHOBHBIE METOIbI
pEIICHUS] CUCTEM U
COBOKYIIHOCTEM
UppalMOHATBHBIX
YpaBHEHU U

97

OCHOBHEIE METOIEI
pElIeHUs CUCTEM U
COBOKYITHOCTEM
MOKa3aTeNbHbIX
YpaBHEHUI

98

OCHOBHBIE METOIbI
pEIICHUS] CUCTEM U
COBOKYIIHOCTEM
MOKa3aTelbHbIX
ypaBHEHUH

99

OCHOBHBIE METO/IbI
pELIEHHs CUCTEM U
COBOKYITHOCTEM
Jorapu(pMUIECKUX
YPaBHEHUU

100

OCHOBHBIE METO/IbI
pELIeHUs CUCTEM U
COBOKYITHOCTEM

norapuMUIECKUX




YpaBHEHUI

101

IIpumeHnenue cucreM
K pELICHHIO
MaTEeMaTHYECKUX
3a/1a4 v 3a/1a4 u3
pa3TUYHBIX 00IacTe
HAYKU U peajbHOU
JKU3HH,
UHTEpIpeTanus
MOJTY4YEHHBIX
pe3yNbTaToB

102

IIpumeHnenue cucrem
K pEIICHUIO
MaTeMaTHYeCKUX
3a/a4 U 3a/1a4 u3
pa3IUYHBIX 00JIacTei
HAYKH U peajbHOU
JKU3HU,
UHTEpIpeTaus
MOJTY4YEHHBIX
pE3yabTaTOB

103

[Ipumenenue
HEPaBEHCTB K
PELLEHNUIO
MaTeMaTHYECKUX
3a/1a4 U 3a/1a4 u3
pa3nuuHbIX oOnacrei
HayKU U peanbHOU
KU3HH,




UHTEpIpeTanus
MOJTY4EHHBIX
pe3yabTaTOB

104

KonTposnbHas
pabota: "CucreMbl
palroHaIbHBIX,
UppalOHATBHBIX
MOKAa3aTeNbHbIX U
norapuGMUIECKUX
ypaBHeHUI"

105

PanmonanpHEbIe
YpaBHEHHUS C
napaMeTpamu

http://school-collection.edu.ru/cataloa/rubr/49e3d8f3-baf8-4599-b6e3-

b9fe79594e71/82259/7getZip

106

PanmonannHbIE
HEpPaBEHCTBA C
napameTpamu

107

PanmonanpHEble
CHUCTCMBEI C
napaMeTpamu

108

WppanmonanbHble
ypaBHEHUS,
HEpaBEeHCTBA C
napameTpaMmu

109

HppaunoHaibHble
CUCTEMBI C
napaMeTrpamu

110

[TokazarenbHble
YpaBHEHMUS,
HEpPABEHCTBA C



http://school-collection.edu.ru/catalog/rubr/49e3d8f3-baf8-4599-b6e3-b9fe79594e71/82259/?getZip
http://school-collection.edu.ru/catalog/rubr/49e3d8f3-baf8-4599-b6e3-b9fe79594e71/82259/?getZip

napaMeTrpamu

111

[Toka3zaTenbHbIC
CHUCTEMBI C
napaMeTpamu

112

Jlorapudmuyeckue
YpaBHEHUS,
HEPaBEHCTBA C
napameTpaMmu

https://videouroki.net/razrabotki/logharifmichieskiie-uravnieniia-s-paramietrom.html

113

Jlorapudmuueckue
CHCTEMBI C
napaMeTpamu

114

Tpuronomerpuyecku
€ YPaBHEHHS C
napameTpaMu

https://resh.edu.ru/subject/lesson/6318/conspect/200081/

115

Tpuronomerpuyecku
€ HEPAaBEHCTBA C
rapaMeTpaMmu

116

Tpuronomerpuyecku
€ CUCTEMBI C
napameTpaMu

117

[Toctpoenue n
HCCIIEIOBaHUE
MaTeMaTHYECKUX
MOJEJIEH PeAIbHBIX
CUTYyaluii ¢
IIOMOILBIO
YpaBHEHUH ¢
napameTpaMmu



https://videouroki.net/razrabotki/logharifmichieskiie-uravnieniia-s-paramietrom.html
https://resh.edu.ru/subject/lesson/6318/conspect/200081/

118

[TocTpoenue u
HCCIICIOBAaHHC
MaTeMaTUIECKUX
MOJIENIeH peaTbHbIX
CUTYyalluii ¢
IIOMOIIBIO CHCTEM
YPaBHEHUH C
napameTpamu

119

[TocTpoenue u
HCcCIIeJOBaHUE
MaTeMaTHYECKUX
MOJEJIEH PeAIbHBIX
CUTYyalUil ¢
IIOMOIIBIO CUCTEM
YpaBHEHUH C
rapaMeTpamMu

120

KonTposibHas
pabora: "3amauu c
napameTpamu”

121

[ToBTOpEHUE,
00001IEHHE,
CHUCTEeMaTHU3aIus
3HAHUU:
"VpaBaenus"

122

[ToBTOpEHUE,
00001IeH e,
CHCTEMAaTH3alus
3HAHHUH:
"VpaBaenus"




[ToBTOpeHue,
00001IEH E,
CUCTEMaTH3AIIHS
123 3HAHUM:
"YpaBHeHus.
Cucremsl
ypaBHEeHUI"

[ToBTOpeHue,
00001IEHHE,

124 CHCTEMATHU3ALUS
3HAHWI:
"HepaseHncrsa"

[ToBTOpEHHE,
00001IEH E,

125 cucrTeMaTu3alus
3HAHWI:
"HepaBencrtna"

[ToBTOpEHUE,
00001EeHNE,

126 cucTeMaTH3aus
3HAHHUH:
"Hepasenctna"

[ToBTOpEHUE,
00001IEHHE,
CHCTEMAaTH3aI U
127 N
3HAHUH:
"I[IponsBoaHas u eé

npumeHeHue"

128 [ToBTOpEHME,




00001IEHHE,
CHCTEeMaTH3alus
3HAHWI:
"I[IpousBoaHas u e€
npumeHeHue"

129

[ToBTOpEHHE,
00001IEHHE,
CHCTEeMaTH3alus
3HAHUM:
"IIponsBoaHas u e€
npuMeHenue"

130

[ToBTOpEHHE,
00001EeHNE,
CHUCTEMaTU3ALMA
3HaHui: "UnTerpan u
ero npuMeHenue"

131

[ToBTOpEHue,
00001IEeHNE,
cucremMarui3anuda

3HaHUH: "OyHKIUN'

132

[ToBTOpEHUE,
00001EeHNE,
CHUCTEeMaTH3aIUs

3HaHuil: "OyHkun'

133

[ToBTOpEHue,
00001IEH e,
CHCTEMaTH3aIus

3HaHui: "OyHkuun"

134

HUrtorosas




KOHTpOJIbHas paboTa

135 Hrtorosas
KOHTpOJIbHas paboTa

[ToBTOpEHue,
0000I11IeHHE,
136

CUCTEMATH3AIINA
3HAHUU

OBUIEE KOJIMYECTBO
YACOB IIO
[TPOI'PAMME

136

10







YYEBHO-METOJJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJ/IbHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIA YYEHUKA

Anrebpa u Hauajga mMareMarudeckoro aammza. 10-11 kmaccel. 111 A.AnumoB,

FO.M.Konsirun, M.B.TkaueBa, H.E.®enoposa, M.W.111aGynun

METOIUYECKHUE MATEPHUAJIBI IS YUYUTEJIA

Anre6pa 1 Hayajla MaTeMaTH4YeCKOro aHaiauza. MeToaudeckue PCKOMCHOAIIUH.

10-11 xmaccel - @enopoBa H.E., Tkauera M.B.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
http://window.edu.ru/
https://fipi.ru/
http://window.edu.ru/
window/catalog
http://www.school.edu.ru
http://catalog.iot.ru
https://resh.edu.ru/about
https://math-ege.sdamgia.ru/
https://alexlarin.net/
https://mathlesson.ru/node/

890



https://urok.1sept.ru/
https://uchi.ru/
https://rsr-olymp.ru/

https://www.polymedia.ru/
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