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HHOACHUTEJBHASA 3AIINCKA

VY4ebnplli Kypc «AnreOpa W Hadajga MaTeMaTHYECKOTO aHAIHM3a» SBISCTCS
OJIHUM M3 Hauboyiee 3HaYUMBIX B MpPOTrpaMMe CpEAHEro odiero oOpa3zoBaHMUS,
IIOCKOJIBKY, C OJJHOM CTOPOHBI, OH 0O€CneuYnBaeT MHCTPYMEHTAlbHYIO 0a3y Juis
M3Y4YEHUSI BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C JIPYrOil CTOPOHBI, (POPMHUPYET
JIOTUYECKOE U a0CTPAaKTHOE MBIIUICHHE O0YyYaIOIIUXCsl Ha YPOBHE, HEOOXOIMMOM
IUI1 OCBOEHHUS MH(OPMATUKH, OOIIECTBO3HAHUS, UCTOPUH, CIOBECHOCTH U JPYTUX
IUCLMIUIMH. B paMkax gaHHOro ydeGHOro Kypca oOOydyarouivecs OBJIAJEBAarOT
YHHUBEPCAJIbHBIM S3BIKOM COBPEMEHHOM HAayKH, KOTOpass (OpMyJHUpYET CBOM
JOCTHKEHHSI B MaTeMaTH4eCKOn (hopme.

VY4eOHblll Kypc anreOppl M Hadall MAaTEMAaTHYECKOTO aHAIM3a 3aKja/JbIBAET
OCHOBY JUIsl YCIIEIIHOTO OBJIAJEHUS 3aKOHaMH (PU3MKH, XUMUHM, OHOJIOTHUH,
NOHMMaHUsl OCHOBHBIX TEHIECHUUHN Pa3BUTUS SKOHOMHUKHU U OOIECTBEHHON JKU3HU,
MO3BOJISIET OPUEHTHUPOBATHCSI B COBPEMEHHBIX HU(PPOBBIX H KOMIIBIOTEPHBIX
TEXHOJIOTUAX, YBEPEHHO HCIONb30BaTh UX IS JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOM XM3HU. B TO e BpeMs oBiajeHUE aOCTPAKTHBIMU U JIOTUYECKH
CTPOTMMHU KOHCTPYKUMSMHU aireOppl M MaTeMaTHYEeCKOro aHajliu3a pa3BUBAeT
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTH HMCTHMHHOCTH, JOKa3bIBaTh
YTBEPKICHHS C MOMOILBIO MHAYKIMH U PACCYKAATh JIE€TyKTUBHO, HCHOJIb30BATh
00001lIeHHEe W KOHKpETU3alMio, a0CTparupoBaHWE W AaHAJIOTHIO, (POPMHUpPYET
KpEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xoxe usyuenus yueGHOro kypca «Anredpa U Hayania MaTeMaTHYECKOTO
aHaJIM3a» 0O0ydJaroIMecs MOJIy4YarOT HOBBIA ONBIT PEUICHUs MPUKIAIHBIX 3a]ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MAaTEMATHYECKUX MOJENEN PEANbHBIX CHUTYAaIHM,
MHTEPOpPETAllMd  TOJYYEHHBIX  pEIIEHUH, 3HAKOMATCS C  IPUMEPAMH
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U MCKYCCTBE, C
BBLIAIOIIMMUCS MaTEMaTUYECKUMU OTKPBITUSMHU U UX aBTOPaMH.

VYueOHbiii Kypc o00nagaeT 3HAYUTEIBHBIM BOCHHUTATEIBHBIM IOTEHIIMAIOM,
KOTOPBIM pealn3yercsd Kak dYepe3 Y4YeOHbIi Marepualn, CIoCOOCTBYIOMIMMA
(OpMHpPOBAaHMIO HAYYHOI'O MHUPOBO33PEHMS, TaK M yepe3 cnelupuky ydyeOHOU
JESTeIbHOCTH, TpeOyromeld MNpOJODKUTENbHON  KOHILIEHTpAllMd  BHUMAaHUS,
CaMOCTOSTENIbHOCTH, aKKyPAaTHOCTH U OTBETCTBEHHOCTH 32 MOJyYE€HHBIN pE3yJIbTaT.

B ocHoBe MeToinku 00yueHus aiaredpe u HauyajsaM MaTeMaTHYeCKOIo aHaIu3a
JICKUT ACSITEIbHOCTHBIN NMPUHIUI 00yUYEHUSI.

B cTpykType yuebHoro kypca «Anredpa 1 Hadajla MaTeMaTHYeCKOTOaHaTN3a
BBIJICJIEHBl  CIIEIYIOUIME  COAEP)KATEIbHO-METOANYECKHEe JuHUU: «Uucma wu
BBIYHCIICHUS», «DyHKIUU U rpadukn», «YpaBHEHHS W HepaBeHCTBa», «Hauama
MaTEMaTUYECKOTro aHain3a», « MHOXKeCTBa U JIOTHKa». Bce OCHOBHBIE



CoZiepKaTeIbHO-METOIMYECKUE JIMHUM H3Y4aloTCsd Ha MPOTSDKEHUM JBYX JIET
00y4YeHHs Ha YPOBHE CpEeIHEro 00I1Iero 00pa3oBaHus, €CTECTBEHHO JOMOJHSIS APYT
ApyTra 1 MOCTENEHHO HACKIIIAsCh HOBBIMU TEMaMH U pasienaMu. JlaHHbIi y4eOHbIN
KypC SIBIS€TCS WHTETPATHUBHBIM, MOCKOJIBKY OOBEAMHAET B cebe cojeprkaHue
HECKOJIbKUX MaTeMaTH4YeCKUX IUCIUIUINH, TaKUX Kak airedpa, TPUTOHOMETpHS,
MaTeMaTHYeCKUH aHalIn3, TEOpUsl MHOXKECTB, MaTeMaTH4ecKasyioruka u ngpyrue. [1o
Mepe TOTO Kak oOydaromirecs OBJIaJeBaloT BCE Oosiee MUPOKUM MaTeMaTHYECKUM
anmapaToM, y HHUX IOCJIEA0BaTENIbHO (POPMUPYETCS U COBEPIICHCTBYETCS YMEHUE
CTPOUTh MATEMAaTHUECKYI0 MOJENb peaJbHOW CHUTyallMd, NPUMEHATH 3HAHUS,
MOJIy4YE€HHBIE TMPH HM3YyYEHUH YYeOHOTO Kypca, A PEIICHUS CaMOCTOSITENIBHO
c(OpMyIHPOBAHHOW MaTEeMaTUYECKON 3afay, a 3aTeM WHTEPIpPETUPOBATH CBOIi
OTBET.

CopepxarenpHo-MeTOIMYeCKass TUHUS «Uuclia U BBIYUCICHUS» 3aBepLIAcT
(opMUpOBaHNE HABBIKOB UCIOJIb30BAaHUS AEHCTBUTEIBHBIX YHUCE, KOTOPOE ObLIO
HAyaToO Ha ypPOBHE OCHOBHOIO o01ero oopasosanus. Ha ypoBHe cpegHero obuero
oOpa3zoBaHust oco0oe BHHMMaHHE yjaensercda (OPMHPOBAHHUIO  HABBIKOB
paIoOHaIbHBIX BBIYHUCICHHUM, BKIIOYAIOMIMX B Ce0S HCIIOJIb30BAHUE Pa3TUYHBIX
dopM 3amucu 4Ymcla, YMEHHE JelaTh MPUKUAKY, BBITOIHATH NPUOIMKEHHBIC
BBIUMCJICHUSI, OLIEHUBATh YUCIIOBBIE BbIpaK€HUs, paboTaThb C MaTeMaTHYECKHUMHU
KOHCTaHTaMU. 3HAKOMble OOYYarolIMMCs MHOXKECTBA HATypaJbHBIX, LEJbIX,
paliOHAJIBHBIX W JIEHCTBUTENBHBIX  YHCEN  JOMOJNHSIOTCS  MHOXKECTBOM
KOMIUIEKCHBIX 4HCel. B KaXaAoM U3 JTHX MHOXECTB PacCMaTPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(UuecKue 3aJayd U OIlepaluu: JejIeHUEe Halelo,
ONEpUPOBAHUE OCTAaTKaMHU HAa MHOXKECTBE II€JIbIX YHCE, OCOOble CBOMCTBA
paloHaIbHBIX M UPPALMOHAIBHBIX YHCEN, apu(PMETHYECKUE ONepaluu, a TaKkxKe
W3BIICUCHUE KOPHS HATYpaJbHOM CTENMEHM Ha MHOXKECTBE KOMIUIEKCHBIX YHCE.
bnaronapst mocienoBaTelbHOMY pPACHIMPEHHIO KPyra MCIOJIB3yeMbIX YHCEN U
3HaKOMCTBY C BO3MO’KHOCTSIMM UX HPUMEHEHUS ISl PelleHUsl pa3Iu4HbIX 3ajad
(opMupyeTcsi NpeacTaBI€HUE O €IMHCTBE MAaTEeMAaTUKH KaK HayKud U €€ poju B
MOCTPOEHUM MOJIENeHd pPeaJbHOro MHpa, LIUPOKO HCIHOJB3YIOTCS 0000IIeHne U
KOHKPETH3aIHSI.

Jluaust «YpaBHEHHUS W HEPABEHCTBA» pPEAU3yeTCs] Ha MPOTSHKEHUH BCETO
oOydeHusi Ha YPOBHE CpEAHEro o0OIero oOpa3oBaHMs, MOCKOJBKY B KaKIOM
pasnene IIporpaMMbl NpeaycCMOTPEHO pelIeHHWEe COOTBETCTBYIOIIMX 3aaady. B
pe3yiapTare oOydyaromyecs OBJAJAEBAIOT PA3IWYHBIMH  METOJAMHU  pEIICHUs
palioHaJbHBIX, HUPPAIMOHATBHBIX, TMOKA3aTeNbHBIX, JIOTAPUPMUUYECKUX |
TPUTOHOMETPUUYECKUX ypaBHEHUH, HEPABEHCTB W CHUCTEM, a TakXke 3ajad,
cojepkaux mapameTpbl. llomyuyeHHbIE YMEHHUS IIMPOKO HCIONB3YIOTCS MpU
UCCle0BaHUK (QYHKIUI C MOMOIIBI0 MPOU3BOAHOM, MPHU PEICHUH MPUKIATHBIX



3a]a4 U 33]a4 Ha HaXOkKJIeHUEe HauOOJbIIMX U HAUMEHBIIUX 3HAYEHUN (QYHKLHH.
JlaHHast comepkaTenbHas JIMHUS BKIIOYAET B ce0s Takke (OpMUPOBAHUE YMEHHM
BBIMOJHATH  pacu€rel 1o  QopmyiaMm, MpeoOpa3oBaHMs  palUOHAIbHBIX,
MPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUN, a TAKKE BBIPAKECHUM,
coJiepKalliuX CTerneHn u Jjorapudmel. brarogaps m3ydeHuio anredpandeckoro
MaTepuaja IPOMCXOAWT  JajbHEHIIEe  Pa3BUTUE  AITOPUTMHYECKOIO  H
abCTPaKTHOrO MBINUIEHUS OOydaromuxcs, (GOpMUPYIOTCS HaBBIKM JE€TyKTUBHBIX
paccyxaeHuid, pabOTl C  CHUMBOJIBHBIMM  (OpMaMu,  IPEACTaBICHUS
3aKOHOMEPHOCTEN M 3aBHCHUMOCTE B BHUJIE PABEHCTB M HEPABEHCTB. Airedpa
npenjgaraeT 3(QQPEKTUBHbIE HHCTPYMEHTBHI JUIA pPEIICHUS MNPAKTHUYECKUX H
€CTECTBEHHO-HAYYHBIX 3314, HaIJAJHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
A3BIKA HAYKH.

CopepxarenpHo-MeTonnyeckass JuUHUS «DyHKUMM W rpaduku» TECHO
HEepeIIeTaeTCsd ¢ APYTMMH JIMHUSAMU y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aJaET MOCIIEI0BATEIbHOCTh U3YUEHUsI MaTeprala. M3yueHne CTeneHHOu,
MOKa3aTebHOMU, JOrapu(pMUYECKON U TPUTOHOMETPUYECKHUX (DYHKIIMI, X CBOWCTB
U rpa(vKoB, UCIOJIb30BAaHUE (PYHKUUHN N7l pelIeHus 3aad U3 APYruX y4eOHBIX
MIPEAMETOB U PEATbHOM KU3HU TECHO CBA3aHO KAaK C MAaTEMATUYECKHM AHAIU30M,
TaK U C pElIeHHEM ypaBHEHUH U HepaBeHCTB. llpu 3ToM OojblIOoe BHUMaHHUE
ynensiercs: GOpMUpPOBaAHUIO YMEHUS BbIpaKaTh (POpMyJIaMU 3aBUCUMOCTU MEXTY
pa3IMYHBIMK BEJIMYMHAMU, HCCIEIOBAaTh MOJyYEHHbIE (YHKIMH, CTPOUTHh HX
rpaduku. MaTtepuan 3TOH Co/epKaTeIbHOW JTMHUM HAIICJICH Ha Pa3BUTHE YMEHUM
U HAaBBIKOB, ITO3BOJSIOIIMX BBIPAXATh 3aBUCHMOCTH MEXAYy BEIMYMHAMH B
paznuyHoOi (opme: aHaTUTHYECKOH, rpaduueckoil U cimoBecHO. Ero m3ydenue
CHOCOOCTBYET pa3BUTHIO aJTOPUTMHUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K
0000IIEHNIO U KOHKPETU3AINH, UCTI0JIb30BAHUIO aHAJIOT .

ConepxarenpHas JuHus «Havana maTeMaTH4eCKOTrO aHalin3a» IMO3BOJIAET
CYIIECTBEHHO PACIIMPUTH KPYyr KaK MaTeMaTHYECKUX, TaK M MPUKIAIHBIX 3a7ad,
JOCTYNHBIX OOYyYarOIIMUMCS, TaK KaK y HHUX TOSBISETCS BO3MOXHOCTb CTPOUTH
rpa@uKky  CIOXHBIX (YHKIMM, ONpeAeNnsaTh WX HauOOJIbIIME W HAUMEHBIIHE
3HAYEHHUS, BBIYUCIATH IUIOWAAN (PUTYp U OOBEMBI Tell, HaXOIUTh CKOPOCTH H
yCKOpeHusi TmporeccoB. JlaHHas cojaepxaTenbHash JUHUS OTKPHIBAET HOBBIE
BO3MOXXHOCTH ITOCTPOEHHUS MaTEMaTUYECKUX MOJENEH pEalbHbIX CHUTYalluil,
MTO3BOJISIET HAXOIUTh HAWIIYYILIEE PEIIEHUE B IPUKJIAIHBIX, B TOM YUCJIE COLIMAIBHO-
HKOHOMHUYECKHUX, 3a7adyax. 3HAKOMCTBO C OCHOBaMH MAaTE€MaTUYECKOI0 aHallh3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (hOPMaNTbHO-JIOTHYECKOTO U KPEATUBHOIO
MBIIUICHUS, (OPMUPOBAHUIO YMEHUH paclo3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTHKU B HayKe, TEXHUKE U HcKyccTBe. OOydaromuecs y3HaIOT O



BBIIAIOUINXCS PE3YNIbTATAX, MOJTYUYEHHBIX B XOJI€ PA3BUTHS MATEMAaTUKN KaK HAYKH,
1 00 MX aBTOpax.

ConepxarenbHO-MeTOuYeCKas JTMHUA « MHOXKECTBA U JIOTUKA» BKJIIOYAET B
ce0sl DJIEMEHThl TEOPUM MHOMXKECTB W MaTeMaTUYeCKOW JIOTUKH. TeopeTuko-
MHO>KECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYPC IKOJIBLHON MaTeMaTUKU
U TpeyiaraioT HamOoJee YHUBEPCAIbHBIN SI3bIK, OOBEAWHSIONIMN BCE pa3zelibl
MaTEeMaTHUKU H €€ TNPUJIOKEHUI, OHHM CBS3BIBAIOT pa3HbIE MAaTEMaTHYECKHUE
JUCIUIUIMHBL W WX TMPUIOKEHUS B eauHoe 1enoe. [losromy BaxkHO HdaTh
BO3MOXHOCTh OOy4aroleMycs IOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN  SI3bIK
COBPEMEHHOM MaTEMaTUKH W HMCMOJb30BATh €r0 /I BBIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXXHbIM TPHU3HAKOM MAaTEMaTUKU KaK HayKd CIEAyeT MpHU3HaTh
CBOMCTBEHHYIO €l CTpOroctb OOOCHOBAaHMII U CJ€IOBaHUE OMNPEACIEHHBIM
OpaBWJaM  [OCTPOEHUS  JOKAa3aTelbCTB.  3HAKOMCTBO C  DJIEMEHTaMH
MaTeMaTUYeCKON JIOTMKM CHOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIJICHUS
00y4aromuxcsi, MO3BOJSET UM CTPOUTH CBOM PACCYXICHUS Ha OCHOBE JIOTHYECKHX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBIIILICHUSI.

B yuebHom Kypce «Anredpa M Hayala MaTeMaTHYECKOrO aHalIn3a»
OPUCYTCTBYIOT OCHOBBI MaT€MaTHUYECKOTO MOJCIUPOBAHMS, KOTOPBIE IMPU3BAHBI
CHocoOCTBOBAaTh (POPMHUPOBAHUIO HABBIKOB IIOCTPOEHUS MOJENEH peanbHbIX
CUTyallui, MCCIENOBAaHUS JTHX MOJENeld C TIOMOIIBIO ammapaTa anreOpbl H
MaTEMaTHYECKOTO aHaIN3a, WHTEPIpEeTAlMH TOJIYYCHHBIX pe3ynbTaToB. Takue
3aJlaHUs BIUIETEHBI B KQX/IbII U3 Pa3/1eJI0B POrpaMMbl, IOCKOJIbKY BECh MaTepual
y4eOHOro Kypca IIMPOKO HCHOJB3YyeTCs AJisl pelleHUs NpUKIagHbIX 3amad. [Ipu
pEIIEHWH  pealbHbIX  NPAaKTHUECKUX  3ajady  oOydyaromuecs  pa3BUBAIOT
HAOJIIOIaTEIPHOCTh, yYMEHHE HaxXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
WCIOJB30BaTh  aHAJOTHUI0, 00001IaTh W  KOHKPETU3UPOBATh  MpoOJieMy.
JlesiTenbHOCTh 1O (POPMUPOBAHUIO HABBIKOB pELICHUS MNPUKIAAHBIX 3a4a4
OpraHMU3yeTCsl B IPOLIECCe U3YyUEHUs BCEX TeM yueOHOro Kypca «Anredpa u Hayana
MaTEMaTHYECKOTO aHAJIA3ay.

Ha wusyuenme yueOHOTO Kypca «Anrebpa W Havaisa MaTeMaTHYECKOTO
aHanu3a» otBoauTcs 272 vaca: B 10 kiacce — 136 vacos (4 yaca B Henento), B 11
kiacce — 170 gacos (5 yaca B Hezeno).



COIEPKAHUE OBYYEHUA
10 KJIACC

Yucia 1 BBIYUCTICHUA

Panmonaneupie yncina. OOBIKHOBEHHBIE M JIECATUYHBIC APOOU, MPOLEHTHI,
OeckoHeuHble nepuoanudeckue apodu. [IpumeHenue apoOel U MPOIEHTOB IS
pelIeHUs MPUKIAJAHBIX 3a/1a4 U3 PA3JINYHbIX OTPACiIEH 3HAHUHN U PEAIbHOW KU3HHU.

JlelicTBUTENbHBIE YHCIA. PalMoHanbHblE W HppaAlMOHAJIbHBIE YHCIA.
ApudmeTrnueckue  omnepanuu € JACHCTBUTENBHBIMH  4YUCIaMH.  MOZyib
JICHUCTBUTENHHOTO YKCia U ero cBoicTBa. [IpubnmkEHHbIE BBIUMCICHUS, MTPaBUIIA
OKpYTJICHHUS, IPUKUJIKA U OLICHKA PE3yJIbTaTa BEIYUCICHUI.

Crenenp ¢ uenslM IokaszateneMm. bunom Herorona. Hcenonbs3oBanue
MOAXOASIIEH (OPMBI 3aIUCH AEHCTBUTEIBHBIX YUCEN JJI PELICHUS IPAKTUYECKUX
3a/1a4 U NPEICTABICHUS JaHHBIX.

ApudmeTrueckuii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOMCTBRA.

CreneHp C pandOHAIBHBIM ITOKa3aTeleM M €€ CBOWCTBA, CTENEHb C
JNEUCTBUTEIBHBIM II0OKA3aTEIIEM.

Jlorapugm uucna. CpoiictBa jorapudma. JlecsTUUHBIE U HaTypalbHbIE
Jorapu@Msl.

CuHyC, KOCUHYC, TAHT'€HC, KOTAHI'€HC YMCJIOBOIO apryMeHTa. ApKCUHYC,
APKKOCUHYC M apKTAaHI€HC YMCIIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxnaecTBa W TOXAECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHeHMs. PaBHOCWIIBHBIE YpaBHEHUS M ypaBHEHMA-CIEACTBUA. HepaBeHCTBO,
pelIeHne HEPABEHCTBA.

OCHOBHBIE METOJIbI PELICHUS LIENIbIX U APOOHO-pAllMOHATBHBIX YPABHEHUU U
HEpPAaBEHCTB. MHOTOYIEHB OT OOHOM IEpEMEHHOM. /[leneHne MHOroudseHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHorowiens! ¢ rienbiMu Ko GUIIMeHTaMH.
Teopema Buera.

[IpeoOpa3oBaHus YHCIOBBIX BBIPAXKEHUHN, COAECPKAIINUX CTENIEHU U KOPHHU.

HppauroHaneHblie ypaBHeHUs. OCHOBHBIE METO/IbI PEIIEHUSUPPALIMOHAIBHBIX

YPaBHEHUN.

ITokazarenbHble ypaBHeHUs. OCHOBHBIE METOJBI PELICHMs ITOKa3aTEIbHBIX
YPaBHEHUN.

IIpeoOpa3oBaHue BeIpaXKEHUH, COAEPIKAIINX JIOTAPUPMBI.

Jlorapupmuueckue YPaBHEHHUS. OcHOBHBIE METO/IbI peLIeHMs

Jorapu(pMUUECKUX YpaBHEHUI.
OcHoOBHBIE TPUTOHOMETPUUECKHUE bopmyIIbL. IIpeobpazoBanue
TPUTOHOMETPUUECKUX BBIPAXKEHUN. PellieHre TPUroHOMETPUYECKUX YPAaBHEHUN.



Pemrenne cucreMm JMHEHMHBIX YpaBHEHUW. Marpuiia CUCTEMBI JIMHEWHBIX
ypaBHeHHU. OnpenenuTens MaTPULBI 2X2, €r0 F€OMETPUUYECKHI CMBICIT U CBOWCTBA,
BBIYMCJIEHUE €0 3HAYEHUs, MPUMEHEHUE OINPEICTUTENS Il PELICHUS] CHUCTEMBI
JIMHEMHBIX ypaBHEHHUU. PemieHne mnpuKIagHbIX 3a7ad C IOMOIIBK) CUCTEMBI
JMHEWHBIX ypaBHEHUH. M cciienoBanue MOCTPOCHHOM MOJENH € IMIOMOIIBIO MaTPHIL
Y OTPEICIIUTEIICH.

[TocTpoeHne mMaTeMaTHYECKUX MOJIETEH peallbHOW CUTyallud C IOMOIIBIO
YpPaBHEHHI U HEpaBEeHCTB. lIpuMeHeHHe ypaBHEHHMII W HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3aja4 U 3a1a4 U3 pa3IMUHbIX 00JaCTE! HAYKH U peaibHOM KU3HHU.

DOyHKUUM U TPaPuKu

Oynkmsa, crnocoObl 3aaHus (QyHKuU. B3auMHO o0OpaTHbIe (YHKIUU.
Komnozumuss ¢yskumii. ['paduk  ¢GyHKIMU. DieMeHTapHbE NpeoOpa3oBaHUs
rpagukoB QyHKIIHIA.

OO6nactb ompeneneHuss U MHOXKECTBO 3HaueHui (yukuuu. Hymu QyHkiuu.
[IpomexxyTkH 3HAKOMOCTOSIHCTBA. YETHBIE U HeuéTHbIe PyHKMU. [lepuonnueckue
dbyukiuu. I[IpoMexxyTKM MOHOTOHHOCTH (YHKIIMU. MakCUMyMbl U MUHUMYMBbI
¢bynkuuu. Haubosnpiiee 1 HaMeHbIlIee 3HaYeHUsT QYHKIIUUA Ha TPOMEKYTKE.

Jluneitnasi, kBajpaTuyHass W JPOOHO-TMHEWHAas (QPYHKIUU. DIEMEHTapHOE
UCCIIEJOBaHUE U TIOCTPOEHUE UX I'paUKOB.

CrenenHast pyHKIUS ¢ HATypaJbHBIM M LENbIM NOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoicTBa U rpaduK KOpHS N-0i CTENEHU Kak (PyHKIMK OOpaTHON CTENEeHH
C HATypaJIbHBIM MOKA3aTEJIEM.

[TokazaTenbHas U Jorapupmuyeckas (QyHKIUHU, UX CBOMCTBA M TpadukKy.
Ucnonp3oBanue rpadukoB QyHKIUN I PEIICHUs YPaBHEHUH.

TpuroHomerpuyeckass OKpPY>KHOCTb, OIPEACIICHHE TPUTOHOMETPUUYECKHUX
(GyHKIUNA YUCIOBOTO apTyMEHTA.

QOYHKIMOHAIbHBIE 3aBUCUMOCTH B PEAJIbHBIX NpOILECCaX U SBICHUSX.
['paduku peanbHBIX 3aBUCUMOCTEH.

Hauaja MmaTeMaTH4eCKOro aHAJIU3a

ITocimenoBaTenbHOCTH, CHOCOOBI 3aJaHMs ITOC/EIOBATeIbHOCTEH. MeTton
MaTeMaTU4eCKOn WHTyKIIHH. MOHOTOHHBIE u OTpaHUYECHHbIC
[OCJIEN0BATENBHOCTU. VICTOpHS BO3HMKHOBEHHS MaT€MAaTHYECKOIO aHajau3a Kak
aHann3a OECKOHEYHO MaJIbIX.

Apudmernueckas 1 reoMeTprueckasi mporpeccuu. beckoneuHo yObiBaroias
reoMmeTrpuyeckas nporpeccusi. Cymma 0€CKOHEUHO yOBIBAIOIIEH reoMeTpuYecKon
nporpeccur. JINHEWHBIN U SKCIOHEHIMAIBHBIA pocT. Hucio e. @opMya CI0KHBIX
poueHToB. Mcmons30BaHWE MpPOrpeccuy Uil PEIICHHsS] PEabHBIX — 3a1ad
NPUKJIATHOTO XapaKTepa.



HenpepoiBHble (yHKIMM W WX CBOWCTBA. TOYKM pa3pbiBa. ACHUMIITOTHI
rpagukoB ¢ynkuuid. CBolcTBa (YHKIMI HENpEpbIBHBIX Ha oOTpe3ke. Merton
UHTEPBAJIOB ISl PELICHUS HEPaBEHCTB. [IprMEHEHHE CBOICTB HENPEPBIBHBIX
(GYHKIMIA 1151 pereHus 3aad.

[lepBas u BTOpas mpousBoaHble QpyHKIMU. OnpeneneHrue, TeOMeTPUIECKU U
(bu3HUecKuil CMBICT TPOU3BOIHON. YpaBHEHUE KacaTeIbHOU K rpaduky QyHKIUH.

[IpousBoanbie  aneMeHTapHbIX  QyHkuud.  [IpousBomHass ~ CyMMBl,
POU3BECHUS, YACTHOTO U KOMIO3UIUU (PYHKITUH.

MHoxecTBa M JIOTHKA

MHO»XecTBO, OINepaluy HaJ MHOXECTBaMM W HX CBOMCTBA. [[narpaMmbl
Oiinepa—Benna. IIpuMeHeHHE TEOPETUKO-MHOKECTBEHHOIO — armapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUMN, NPHU PEIICHUH 3aAad W3 JPYTUX
y4eOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTUYECKOrO0 OOBEKTa, CIIEICTBHE,
JI0KA3aTeNbCTBO, PABHOCUIIBHBIE YPABHEHUSL.

11 KJIACC

Yuciia 1 BIYMCICHUA

Harypansubie u 1ensie yucna. [IpuMeHeHre npu3HaKoB JACIUMOCTH IEJIBIX
yucen, HauOoypluid o0muii nenutens (nanee — HOJ]) u Hammenswiee oOriee
kpatHoe (nanee — HOK), octaTkoB 1o moay:to, anroputma EBkinaa juist pemeHus
3a/1a4 B LIEJIbIX YHCIIAX.

KommnekcHble uncna. AnreOpaumyeckas M TpUTOHOMETpHUUYEcKas (POpMBI
3aMUCH KOMIUIEKCHOTO 4YHucia. ApudmeTnueckue onepaluud ¢ KOMIUIEKCHBIMH
guciamu. M3o0pakeHHMe KOMIUIEKCHBIX YHCET Ha KOOPJIWHATHOM TIOCKOCTH.
®opmyna Myaspa. KopHu n-oii cTeneHH W3 KOMILUIEKCHOTO 4ucia. lIpumenenue
KOMIUIEKCHBIX YHCEJ JIJIsl peieHus: PU3NUEeCKUuX U T€OMETPUUECKUX 3aj1ay.

YpaBHeHUS U HEPABEHCTBA

CucrteMa ¥ COBOKYNHOCTh YpaBHEHHW M HEPABEHCTB. PaBHOCHIIbHbBIC
CUCTEMBI U CUCTEMBI-CIIE/ICTBUS. PaBHOCUIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPHUYECKHMX  YPAaBHEHHM C  TOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTHU. Pellienre TpUuroHoMeTpuYeCKiX HEPABEHCTB.

OCHOBHBIE METOJIBI  PEIICHUS TOKa3aTeIbHBIX M  JIOTapUPMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIIEHUSI UPPAIMOHATILHBIX HEPABEHCTB.

OCHOBHBIE METObI PEIICHUSI CUCTEM U COBOKYITHOCTEH pallMOHAIBHBIX,
UppAIMOHATBHBIX, TOKA3aTEIbHBIX U JIOTAPU(PMHUUECKUX YPABHEHUM.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C IapaMeTpaMHu.



IIpuMeHeHne ypaBHEHNH, CHCTEM U HEPABEHCTB K PEIICHUIO0 MATEMAaTUYECKUX
3a]1a4 U 3ajia4 U3 pa3IMyHbIX 00acTell HAyKU U PEAIbHOM JKM3HU, HHTEPIIpETALIHS
[OJIy4EHHBIX PE3YJIbTATOB.

DOYyHKIUU U TPAPUKH

I'paduk xommoszummu QyHkud. ['eomerpuueckne oOpa3bl ypaBHEHHH H
HEPABEHCTB HAa KOOPAMHATHOM IUIOCKOCTH.

Tpuronomerpuueckue pyHKINH, UX CBOMCTBA U TPAPUKH.

I'paduyeckue MeTOabl pelIeHHs YpaBHEHHM M HepaBeHCTB. I'padpuueckue
METO/IbI PEIIEHNUS 3a/1a4 C IapaMETPaMH.

Hcnonp3oBanue rpaduKoB (QYHKUMHA [UIsI HCCIEAOBAaHUSA IPOLIECCOB U
3aBHCHMOCTEH, KOTOpbIE€ BO3HUKAIOT MPHU PEIICHUH 3aJa4 U3 JIPYTHX Y4eOHbBIX
MIPEAMETOB U PEATbHOU KU3HH.

Hayana MaTteMaTH4eCKOro aHaJIM3a

[IpuMeHeHre MPOU3BOJHON K MCCIEAOBAHUIO (PYHKIMHA Ha MOHOTOHHOCTbH U
sKcTpeMyMbl. Haxoxx1eHne HanbobIIero 1 HAMMEHBIIETO 3HAYEHUH HENPEepbIBHOM
GyHKIUU Ha OTpE3KE.

IIpuMeHeHre NPOW3BOMHOM Il HAaXOXJACHHWS HAWIIY4YIEro pEIICHHsS B
OPUKJIAJHBIX 3ajadax, Uil ONPENEICHUs CKOPOCTH M YCKOpPEHHs Ipolecca,
3aJ1aHHOTO (HOPMYJIION 1 TpauKoM.

IlepBooOpa3Hasi, OCHOBHOE CBOWCTBO mepBooOpa3HbiX. IlepBooOpasHbie
aneMeHTapHbIX QyHKUWH. [IpaBuna Haxox1eHUs epBOOOPA3HbIX.

Nuterpan. [ eomeTpudecknii CMBICT HHTETpaNa. BerancieHue onpeaenéHHoro
uHTerpana no popmyne Herotona-Jleitonuiia.

[IpumeneHne wuHTErpana i HAXOXKACHUS IUIoUIaied IUIOCKUX (Quryp u
00BEMOB r€OMETPUUYECKUX TEI.

[Ipumepsl pemenuit auddepeHurnanbHbIX  ypaBHeHUW. Maremartnueckoe
MOJICJIMPOBAaHUE peajbHBIX IPOLECCOB C TMOMOIIBI AU QepeHInanbHbIX
YPABHEHHUM.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVYBJIEHHBIA YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa;kIaHCKOro0 BOCIIHTAHUS:

c(hOPMHUPOBAHHOCTH TPAXKIAHCKOHN TO3UIIMH 00YUaIONIEToCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUHCKOTO 00IIEeCTBA, TPEICTABICHIE O MATEMAaTUIECKUX
OCHOBaX (YHKIIMOHHPOBAHUS pPAa3jIMYHBIX CTPYKTYp, SBICHHUH, TIPOICAYP
IPaXIAHCKOTO 001IecTBa (BHIOOPHI, ONIPOCHI U IPYTOE), yMEHUEB3aNMOICHCTBOBATH
C COIMAIbHBIMU MHCTHTYTaMH B COOTBETCTBHHU C UX (DYHKIHUSIMHU U Ha3HAYCHHUEM;

2) NIaTPHOTHYECKOT0 BOCIIMTAHUSI:

c(hOPMHUPOBAHHOCTh POCCUUCKON TPOKIAHCKOW WACHTHUYHOCTH, YBAXKCHHS K
MPOIUIOMY M HACTOSIIEMY POCCHUICKON MaTeMaTHKH, IIEHHOCTHOE OTHOIICHHE K
JTOCTHKCHHSIM POCCUHCKUX MAaTEMAaTHKOB U POCCUHCKON MaTeMaTHIeCKON ITKOJIHI,
UCTIOJb30BaHUE DJTHUX JIOCTIDKCHWH B JAPYTUX HayKax, TEXHOJOTHAX, chepax
YKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA:

OCO3HAaHHWE JYXOBHBIX LIEHHOCTEN POCCUICKOro Hapoaa, CPOPMUPOBAHHOCTb
HPaBCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTUYCCKAM
MPUMEHEHUEM JTIOCTIKCHHUN HAYKU U ACSITEIIbHOCTBIO YYEHOTO, OCO3HAHHUE JTUYHOTO
BKJIaJla B IOCTPOEHUE YCTOWYMBOTO OYIyIIIEro;

4) 3CTEeTHYECKOT0 BOCIIMTAHHUS:

ACTETHYECKOE OTHOIICHWE K MHUPY, BKJIIOYas 3CTETUKY MaTEeMaTHYECKHUX
3aKOHOMEpPHOCTEH, 00BEKTOB, 3a7a4, pEeUIeHUH, pacCyAeH!, BOCIPUUMYHBOCTb
K MaTEMaTHYECKUM acIlieKTaM Pa3InNIHBIX BUJIOB UCKYCCTBA,

5) ¢pu3NYEeCKOro BOCTIMTAHUS

c(OpPMHUPOBAHHOCTh YMEHHUS NPHMCHATH MaTEeMaTHYCCKHE 3HAHHS B
WHTEpecax 3J0pOBOTo U 6e301macHoro 00pasa KM3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 370pOBBIO (310pOBOE MHUTaHWE, COAJTaHCHUPOBAHHBIM PEXKHM 3aHATUH H
OTJIbIXa, peryJisipHas Gu3ndecKas akKTUBHOCTH), (DU3MUECKOE COBEPIICHCTBOBAHHE
MIPH 3aHATHSIX CIIOPTHBHO-03/I0POBUTEILHOM e TSIIBHOCTHIO;

6) TPY10BOr0 BOCIIMTAHUSI:

TOTOBHOCTh K TPYyAy, OCO3HAaHHWE IICHHOCTH TPYIOJIOOUs, WHTEpPEeC K
pasnuuHbIM  chepam  MPOPECCHOHANBHONW  JNEATEeIHHOCTH, CBSI3aHHBIM  C
MaTEeMaTHKOW M €€ NPHUIOKEHUSMH, YMECHHE COBEpIIATh OCO3HAHHBIA BBIOOD
Oynyiei mpogeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIAHBI,



FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa3oBaHHIO U
caM000pa30BaHUIO Ha TPOTSHKEHUH BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY YyYaCTHIO
B PEUIEHUH MTPAKTUYECKUX 33/1a4 MAaTEMaTUYECKOW HAMPABICHHOCTH;

7) 3K0JIOTUYECKOT0 BOCTIMTAHUS

c(OPMUPOBAHHOCTh  AKOJIOTMUYECKON  KYJbTYphl, TOHUMAaHHE BIUSHUS
COLMAJIbHO-D)KOHOMUYECKHUX IPOIIECCOB HA COCTOSIHUE MPUPOJHONW M COLIMAIBHOU
Cpelibl, 0OCO3HAHUE II00ATBHOTO XapaKTepa dKOJIOTMUECKUX MPOoOJIeM, OpUEHTAIUS
HAa TPUMEHEHHE MaTEeMaTHYeCKUX 3HAHWM Ui pemieHus 3ajad B 00JIacTH
OKpY’Kalolllel Cpelpl, IUIAHUPOBAHUE IIOCTYIKOB M OLIEHKM HX BO3MOKHBIX
MTOCJIEICTBUIM JIJIs1 OKPYKAIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOTO MO3HAHMSA:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHI HAYKU U OOIIIECTBEHHOM MPAKTUKH, TIOHUMAHUE MaTEeMaTHIYECKOM
HAyKHU Kak cepbl 4eTOBEYECKOM IeITeIbHOCTH, 3TANOB €€ pa3BUTUS U 3HAYUMOCTH
JUTSL pa3BUTHUSl UMBUIIM3ALMY, OBJIAJEHUE S3bIKOM MAaTEMAaTUKU M MaTeMaTHYECKOU
KYJbTYpOH KaK CpEICTBOM MO3HAHUS MUPA, TOTOBHOCTH OCYLIECTBIISATH IPOECKTHYIO
Y UCCIIENOBATENbCKYIO JEATEIbHOCTh HHANBUIYAIbHO U B TPYIIIIE.

METAIPEIAMETHBIE PE3YJIBTATHI

Ilo3naBaTesibHBIE YHUBEPCAJbHbIE YUeOHbIE NeiCTBUA

Ba3oBble Jiornyeckue aeiicTBUA:

BBISIBIISIT M XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKKM MaTEMaTHYECKHUX
00BEKTOB, TIOHITHI, OTHOIIIEHUH MEXTy TTOHATUAMHA, (OPMYITHPOBATHOIIPEACIICHUS
MOHATHH, yCTaHABIUBATH CYIIECTBEHHBIN MPU3HAK KIIACCU(UKAIIMHA, OCHOBAHHUS 1JIs
0000111eHNsT U CpaBHEHU S, KPUTEPUH MPOBOJANMOTO aHAIIN3A,

BOCIIPUHUMATh,  (QOpMyIHpOBaTH HW  MPEOOpPa30OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPHUIIATSIIbHBIC, CIMHIUYHBIE, YACTHBIC U 00IINE, YCIIOBHBIC,

BBISIBIISITh MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U M MPOTHUBOPEUUS
B (pakTax, MaHHBIX, HAOIIOMCHHUIX W YTBEPKIACHUSIX, Tpejiaratb KPUTCPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTENU U IPOTUBOPEYNN;

JienaTh BBIBOJABI C MCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JCIYKTUBHBIX U
WHIYKTUBHBIX YMO3AKITIOUCHHM, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

IIPOBOJUTH CAMOCTOSTEIHHO JOKA3aTEIhLCTBA MATEMAaTHUYCCKUX YTBEPKICHUH
(TIpsiMBIC ¥ OT TIPOTUBHOTO), BEICTPANBATh apTYMEHTAIIMIO, TPUBOJIUTH IPHUMEPHI 1
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BHIBOJIBI;

BBIOMpPATh CMOCOO pemieHus Yy4deOHOW 3ajauyu (CpaBHHBATh HECKOJIBKO
BapUAHTOB PEIICHUS, BEIOMPATh HAaN0O0JIee MOIXOAIINN ¢ yIETOM CaMOCTOSTEIHHO
BBIJICICHHBIX KPUTEPHUEB).



ba3zoBble ncciaenoBare/ibCKue 1eiCTBUA:

HCIIOJB30BaTh BOMPOCHl KaK MCCIENOBATEIbCKUM HMHCTPYMEHT ITO3HAHUS,
dbopMyaMpoBaTh  BOINPOCHl,  (UKCUpPYIOUIME  MPOTUBOpeune,  mpodsiemy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (popMUpOBaTh THIIOTE3Y, apTryMEHTHUPOBATH
CBOIO TIO3ULIHIO, MHEHHE;

MPOBOAUTH CAMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHUE
110 YCTAHOBJICHHIO OCOOCHHOCTEH MaTEMaTHYECKOTO OOBEKTA, SIBICHHS, MTPOIIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00bEKTaMHU, SIBICHUSIMU, MPOIECCAMU;

CaMOCTOSATENbHO (OPMYIUPOBATH OOOOIIECHUSI W BBIBOJABI IO pe3yJibTaTaM
NPOBEIEHHOTO  HAONIONEHMS, HUCCJIEAOBAaHMS, OICHUBATh  JIOCTOBEPHOCTD
MOJIyYeHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IIIECHMIA;

MIPOTHO3UPOBATh BO3MOXHOE pa3BUTHE IIPOIECCa, a TaKXKe BBIABUTATH
MPEOJIOKEHUSI O €70 PA3BUTHHU B HOBBIX YCIIOBUSIX.

Pab6ora ¢ unopmanueii:

BBISIBIISATH JEUIIMTHI MHPOPMALIUU, JaHHBIX, HEOOXOJUMBIX JUIsl OTBETA Ha
BOIIPOC U JIJIs PEUICHUS 3aa4H;

BBIOMpaTh MH(POPMAIUIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, AaHAIU3UPOBATD,
CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH MH(POPMAIHIO PA3TUYHBIX BUOB U HOpM
pEACTaBIICHHUS;

CTPYKTYpUpPOBaTh MHGOPMAIINIO, MPEACTABIATh €€ B pa3UyHBIX (popMmax,
WJUTIOCTPUPOBATH IpapruecK;

OIICHUBATh HaJIEKHOCTD uH(popMaru o CaMOCTOSITENILHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSM.

KomMMyHuKaTHBHBIC YHHMBEpPCcaAIbHbIE y4eOHbIe 1eiiCTBUA

Oo0wmenue:

BOCIPUHUMATh U (HOPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
LEeISIMU OOIIEHMS], ICHO, TOYHO, FPAMOTHO BBIPAXaTh CBOIO TOUKY 3pE€HHUSI B YCTHBIX
M TNHUCBMEHHBIX TEKCTax, JaBaTb IIOSCHEHUS 110 XOJYy pEUICHUS 3aJayd,
KOMMEHTUPOBATH ITOJy4YEHHBIN pPE3yJIbTaT;

B X0/€ 00CYyXJIeHUs 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMON TEMBI,
npo0JIeMbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UJ1€U, HAllEJICHHbIE HAa TOUCKPEILEHUS,
CONIOCTABIIATh CBOU CYXKACHUSA C CYXKICHHSAMHU JPYIMX YYaCTHUKOB JHAJIOra,
oOHapy>XMBaTh pa3jidyue€ M CXOACTBO TMO3MIMK, B KOPPEKTHOH Qopme
(bopMyIMpPOBATH PA3HOIIIACHS], CBOU BO3PAKEHUS;

NPEACTABIATh PE3YIbTAThl PEUICHUS 3a/1a4d, KCIIEPUMEHTA, UCCIICIOBAHMS,
MPOEKTa, CaMOCTOSATEIbHO BBIOMPATh (opMaT BBICTYIUICHHS C Y4€TOM 3ajad
Mpe3eHTAMU U OCOOCHHOCTEN ayAUTOPUH.

PerynsiTuBHBIC YHHBepCaIbHbIEe y4eOHbIE 1eHCTBUS



Camoopranusanus:

COCTaBJISITH IUIAH, AJITOPUTM PEIICHHSI 3a7a9d, BEIOMPATH CIIOCOO PEIICHUs C
y4E€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEeUICHUN ¢ Y4ETOM HOBOM MH(MOpMAIIIH.

CaMOKOHTPOJIb, IMOMOHAJIbHBII HHTE/IEKT:

BJQJeTh  HABBIKAMHM  [O3HABAaTEIIbHOM  pediekcur Kak  OCO3HAHUs
COBEPILIAEMbIX JEUCTBUI M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAJIETh
croco0aMu CaMOMPOBEPKH, CAMOKOHTPOJIS Tpoliecca W pe3ylibTara PelIeHHs
MaTEMaTUYECKON 3aJauH;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYThH MPH PEIICHUU 3a/1a4H,
BHOCHUTH KOPPEKTHUBHI B IEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, TAHHBIX,
HaWJECHHBIX OMIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUAM, OOBSICHATH IPUYUHBI
JOCT)KEHUSI WIM HEIOCTUKEHUSI PE3YJIbTaTOB ACSATEIBHOCTH, HAXOIUTh OLIUOKY,
JaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eITEIbHOCTD:

MOHUMAaTh M MCIOJIb30BAaTh MPEUMYIIECTBA KOMAHAHOW W WHIWBHUIYaTbHOU
paboThl MpU pelieHuH Y4YeOHBIX 3ajlay, MPUHUMATh IIeJIb COBMECTHOMN
JEATEIBHOCTH, TJIAHUPOBATh OPTaHHW3AIMI0 COBMECTHOW pabOTHI, paCIpPEaeIsITh
BHJIbI pabOT, TOTOBapUBATHCS, 00CYKIaTh IIPOLIECC U pe3yJIbTaT paboThl, 0000IIATh
MHEHHS HECKOJILKUX JTIOJICH;

y4acTBOBaTh B I'PYIIOBLIX (popmax paboThl (0OCYyX)AeHUsI, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBI» U UHBIE), BHITIOJIHATH CBOIO YaCTh PA0OTHI M KOOPAMHUPOBATH
CBOM JICUCTBUS C IPYTUMH YJICHAMU KOMaH/IbI, OIIEHUBATh KA4€CTBO CBOETO BKJIa/1a
B OOmUHA TPOAYKT TO KpUTEpHUsM, CGHOPMYITUPOBAHHBIM  YYACTHUKAMHU
B3aUMOJICHCTBHUSI.

HHPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 10 kjacce oOyyaromuidcs TOJYYHUT CICAYIOIINE
IpPEeIMETHBIE PE3yJIbTaThl TI0 OTACJIBHBIM TeMaM paboyell mporpaMmbl y4eOHOTO
Kypca «Anredpa 1 HayaJla MaTEMAaTHYECKOr0 aHATTN3a:

Yuciia 1 BIYUCJICHUS

CBOOOJTHO OIEpUPOBATh MOHATHUSIMU: PAIMOHAIBHOE YHCIO, OECKOHEUYHas
nepuognyeckasl J1poOb, TMPOIEHTHI, HPPAMOHAIBHOE YHCJIO, MHOXECTBA
palMOHAJIBHBIX U JEUCTBUTENBHBIX YUCEN, MOAYJIb IEMCTBUTEIBHOIO YUCIIA;

NPUMEHSITh JPOOM W TPOLEHTHI JUIs pElICHUs] TNPUKIAJAHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEW 3HAHUMN U PEATbHOW )KU3HU,

MPUMEHSITh NPUOTNAKEHHBIE BEIYUCIICHUS, IPABUIIA OKPYTIICHUS, IPUKUAKY U
OLICHKY PE3yJIbTaTa BHIYNUCIICHUN;



CBOOOJHO ONEPUPOBATH TMOHSATHUEM: CTENEHb C LEJIbIM I[OKa3aTeseM,
UCIIOJIb30BaTh MOAXOAANIYIO0 (hOpPMY 3alUCU NEUCTBUTEIBHBIX YUCEN IS PEIICHUs
NPAKTUYECKUX 33]1a4 U MPEACTABIICHUS TaAHHBIX;

CcBOOOZHO OMEpPUPOBATH MOHATHEM: apUPMETHUECKUN KOPEHb HATYypaTbHOU
CTEIICHHY;

CcBOOO/IHO OMEpPUPOBATh MOHATHUEM: CTEIIEHb C PAlMOHAIBHBIM MOKa3aTeleM;

CBOOOJTHO OTIEPUPOBATH MOHITUAMU: JOTapudM Yucia, 1eCITUYHBIC U
HaTypaJbHbIE TOTapU(PMBI;

cBOOOZHO ONEpUPOBATh MOHITUSIMH: CHHYC, KOCHUHYC, TAHT€HC, KOTAHTEHC
YUCJIOBOTO apryMEHTa;

OIEPUPOBATH MOHATUSAMM: APKCUHYC, APKKOCHUHYC W apKTAHTE€HC YHCIIOBOIO
apryMeHTa.

YpaBHeHUA M HEPABEHCTBA:

CBOOOJHO OINEpPUPOBATh MOHATUSMU: TOXKAECTBO, YPaBHEHUE, HEPABEHCTBO,
PABHOCHJIbHBIE YPABHEHUS U YPABHEHUSA-CIIEACTBHUSI, PABHOCHIIBHBIE HEPABEHCTBA,

MPUMEHATh PA3JIMYHbIE METOAbl PEHIEHUS PALUOHAIBHBIX H JIpOOHO-
pPAlMOHAIBHBIX YPAaBHEHUM, MPHUMEHATH METOJ HHTEPBAJIOB [UI PELICHUS
HEPABEHCTB;

CBOOOJHO OIEPUPOBATh MOHATHUSMU: MHOTOWIEH OT OJHOM INEepeMEHHOH,
MHOTOUJIEH C LEJIBIMU KO UIIMEHTaMH, KOPHU MHOTOWIEHA, IPUMEHSTH JIeJICHUE
MHOTOWJIEHa Ha MHOTOWIEH C OCTaTKOM, Teopemy be3y m Teopemy Buera mus
peLIeHns 3a/1a4;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CHUCTEMA JIMHEHHBIX YpPaBHEHHIA,
MaTpHIla, OMpPENeIUTEeNh MATPUIBl 2 X 2 W €ero TeOMETPUYECKHI CMBICT,
UCIIOJb30BaTh CBOMCTBA ompeAenuTens 2 X 2 A BBIYUCICHHSI €ro 3HauyeHus,
OPUMEHATh ONPENEHUTENN JUISl PELICHUs CHCTEMbl JIMHEMHBIX YpaBHEHMIA,
MOZEIIMPOBATh PEAIBHBIE CUTYAllMU C MIOMOILBI CUCTEMbI JJUHEUHBIX YPaBHEHUN,
HCCIIEI0OBATh TOCTPOEHHBIE MOJEIM C TOMOIIBI0 MATPHUIl U OINpPEACITUTENEH,
MHTEPIIPETUPOBATH MOJYYEHHBIN PE3yNIbTAaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHSAMHU JUIsg TpeoOpa3zoBaHUs
BBIPAKCHUM;

BBINOJIHATH Pe0o0pa30BaHUs YUCIOBBIX BBIPAXKEHUHN, COJEPKAIMX CTEIIEHH C
palMOHANILHBIM [MOKAa3aTelIeM;

HCIIOJB30BaTh CBOMCTBa jorapumMoB TUTSt npeoOpa3oBaHus
norapu(MUIECKUX BBIPAKCHHI;

CcBOOOZHO ONEpUpPOBaTh MOHATUAMM: UpPpPALUOHATIbHBIC, TOKa3aTelIbHbIE U
JorapupMHUUECKUe YPaBHEHUS, HAXOJUTh UX PEIICHUS C TOMOIIbIO PABHOCUIIBHBIX
IIEPEXO0I0B WA OCYLIECTBIISAA IPOBEPKY KOPHEMH;



IPUMEHSATH OCHOBHBIE TPUTOHOMETpUYECKUEe (HOpMYJIbl ISl MpeoOpa3oBaHMUs
TPUTOHOMETPUUYECKHUX BBIPAKECHHU;

CBOOOJTHO ~ OINEpUPOBATh TMOHSITHEM: TPUTOHOMETPUYECKOE YpaBHEHHE,
OpPUMEHSATh  HeoOXoaumble  (GOpMyINbBI  JJii  pEHIeHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJIETTUPOBATh pEANbHbIE CUTyallud Ha S3bIKE aireOpbl, COCTABIAThH
BBIPDOKECHMS, YpPAaBHEHWS, HEPABEHCTBA 110 YCJIOBHIO 33JayM, MCCIEI0BaTh
MOCTPOEHHBIE MOJIEJIH C UCIIOJIH30BAHUEM alllapaTa ajreopsbl.

DOyHKUUM U TPaPuUKn:

CBOOOJIHO OMEpPUPOBATh MOHATUSAMU: (PYHKIUS, CIIOCOOBI 3a/laHus (PYHKIUH,
B3aUMHO OOpaTHbIe (QYHKIMHM, KOMIO3UIMSA (YHKIUNA, Tpaduk QGyHKIHH,
BBITIOJIHATD 3JIeMEHTapHbIE TpeoOpa3zoBaHusi rpa@uKoB QyHKIIHIM;

CBOOOJHO OIEpUPOBATh MOHATUSAMHU: OOJACTH OMNPEACICHHS U MHOXECTBO
3HaYCHUN (PYHKIMH, HYIH PYHKIUHU, TPOMEXKYTKU 3HAKOIIOCTOSTHCTBA;

CBOOOJHO ONEPUPOBATh TMOHATUSAMH: YETHbIE W HEUYETHBIE (YHKIIHH,
nepuoanyeckrue (QyHKIUU, TPOMEXKYTKA MOHOTOHHOCTH (DYHKIIMHM, MaKCUMyMBbI U
MUHUMYMBI (QYHKI[MM, HauOoJsbllieé M HaWMEHbIEEe 3HauyeHue (QYHKUUU Ha
MIPOMEKYTKE;

CBOOO/IHO ONEpPUPOBATh MOHATUAMU: CTENEHHas QYHKIUS C HATYPaJbHBIM U
LEJIBIM TOKa3areiaeM, rpapuK CTENEeHHOW (YHKIUM C HATypalbHbIM U LIEJbIM
nokasareseM, rpaQuk KOpHS N-Oi CTENEeHW KakKk (PYHKIMU OOpaTHOM CTENEHU C
HaTypaJIbHBIM TIOKA3aTeeM;

ONepupoBaTh MOHATUSAMU: JIMHEWHAs, KBaJpaTU4HAas U ApOOHO-TUHEHHas
(yHKUMHU, BBITOJIHATh JJIEMEHTAPHOE UCCIIEIOBAHUE U IOCTPOCHHE UX IPaUKOB;

CBOOOJHO OIEPUPOBATH MOHATUAMM: TMOKa3aTeabHas W Jiorapupmuyeckas
(yHKUMU, WX CBOMCTBA M rpaduKH, MCIOJb30BaTh UX TpadUKU ISl pELICHUs
YPaBHEHUN;

CBOOOZHO ONEpPUpPOBaTh MOHATHSIMHU: TPUTOHOMETPHUUYECKAs OKPYKHOCTb,
orpesiesieHue TPUTOHOMETPUUECKUX (YHKIUI YNCIOBOTO apryMEHTa;

WCTONB30BaTh Tpaduku (QyHKUMM 718  UCCIAEJOBAaHUSI TMPOIECCOB U
3aBUCUMOCTEH MpHU PEIICHUH 3a/ad U3 JIPYTUX y4eOHBIX MPEIMETOB M peanbHOU
’KU3HU, BBIpaXXaTh (JOPMYyJIaMU 3aBUCUMOCTH MEX/y BETUUMHAMU;

Hauvana maTteMaTH4ecKoro anajamusa:

CBOOOJHO ONEPUPOBATH MOHATUSMU: apUPMeETUUYECKas U TeoMeTpuuecKas
nporpeccusi, 06CKOHEYHO yObIBatoIIasi TeOMeTpUYecKasl Iporpeccusi, TUHEHHBIN U
AKCIIOHEHIUATIBHBIN pocT, (hOpMyJia CIOKHBIX MPOLEHTOB, UMETh MPEACTABICHHE
0 KOHCTAHTE;

WCIIOJIB30BaTh IPOTPECCUU U1l PEIICHHS] pPEATbHBIX 3a1ad IPHUKIaJIHOrO
XapaKkTepa;



CBOOOJIHO OTEpUPOBATH MOHATUSMU: MOCIEI0BATENLHOCTD, CIIOCOOBI 3aJaHuUs
NOCJEN0BATENBHOCTENH, MOHOTOHHBIE W OrPAaHUYEHHBIC IOCJIEI0BATEIBHOCTH,
NOHUMATh OCHOBBI 3apOKJICHHUS MATEMaTUYECKOIr0 aHalh3a KakK aHalu3a
OCCKOHEYHO MAJIBIX;

CBOOOTHO OTIEPUPOBATH MMOHATUSIMH: HETIPEPHIBHBIC (PYHKITUN, TOYKH Pa3phiBa
rpaduka GyHKIIMH, aCUMIITOTHI Tpaduka QyHKIINH;

CBOOOJTHO OIEpUpOBaTh MOHATHEM: (DYHKIIMS, HENpepbIBHAS Ha OTpeE3Ke,
NPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (PYHKIUH JJI PEIICHUS 3a/1a4;

CBOOOJTHO OIEpUPOBATh TMOHSTUSMHU: TIepBasg M BTOpas IPOU3BOIHbBIC
dbyHKIMHU, KacaTenbHas K rpaduky QyHKIUY;

BBIYUCIISATH MTPOU3BOJIHBIE CYMMBI, IPOU3BEJICHHS, YACTHOTO U KOMIIO3UIINU
IBYX (DYHKITHI, 3HATH IPOMU3BOIHBIE JIEMEHTAPHBIX (DYHKIIHIA,

UCIIOJIb30BaTh T'€OMETPUYECKUNA M (PU3NYECKUIA CMBICT TPOU3BOAHOU JIs
penieHus 3aaad.

MHoxecTBa M JIOTMKA:

CBOOOJTHO  OMEpUPOBaTh  TOHSATUSMU:  MHOXKECTBO, OMEpalMd  HaJ
MHOKECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmnapar sl OMUCAaHUs PealIbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PEIICHUH 337a4 U3 IPYTUX YUYCOHBIX MPEIMETOB,;

CBOOOJTHO OIEpPUPOBATh MOHIATHSAMU: ONpENETICHUEe, TeopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTeMaTHUUECKOro 00bEKTa, JOKa3aTeIbCTBO, PABHOCUIIbHBIC
YPaBHEHHS U HEPABEHCTBA.

K konmy oOyuenus B 11 kjacce oOyyaromuidcs TOJYYHUT CIEAYIOIINE
IPEeIMETHBIE PE3yJIbTAThl TI0 OTACJIBHBIM TeMaM paboyell mporpaMmbl y4eOHOTO
Kypca «Anrebpa 1 Havajla MaTeMaTUYECKOTO aHATTU3ay:

Yucia v BIYMCICHUS

CBOOOTHO ONIEPUPOBATH MOHATHSIMU: HATYPAIBHOE U 1IEJI0€ YMCII0,MHOXKECTBA
HaTypaJIbHBIX U IEJBIX YHCEJN, UCIIOIb30BaTh NPU3HAKU AEIUMOCTH LEIbIX YUCEN,
HOJl u HOK HarypanbHbIX 4yuCeNn AJisl PELICHUs 3a7ay, MPUMEHSTh AJITOPUTM
EBknuna;

CBOOOJHO OINEpUpPOBATh TMOHSATUEM OCTAaTKa [0 MOJYJIIO, 3alUChIBATh
HaTypaJIbHbIE YKCIIAa B PA3JIMYHBIX MO3ULIUOHHBIX CUCTEMAX CUUCIICHUS,

CBOOOJTHO OMEPHUPOBATH TMOHATHSIMHU: KOMIUIEKCHOE YHCJIO U MHOXKECTBO
KOMIUIEKCHBIX YHCEJ, MPEJCTaBJISITh KOMIUIEKCHBIE YHCiia B aiareOpanyeckor u
TPUTOHOMETPUUECKON (PopMe, BBITIOTHATH apu(PMETHUECKUE ONepalid C HUMU U
U300pakaTh Ha KOOPJIMHATHOM MIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



CBOOOZIHO ONEpUpPOBaTh NOHATUAMM: UPpPALUOHAIbHBIC, IOKa3aTeJbHbIE U
jJorapu(MHUUECKUe HEPABEHCTBA, HAXOJUThb HX PEIIEHUS C IOMOIIbIO
PABHOCUIIBHBIX IIEPEXOIOB;

OCYIIECTBIISAITh OTOOp KOpPHEH TMpU pPEIICHUH TPUTOHOMETPUUECKOTO
YpPaBHECHHUS;

CBOOOZIHO OMEpUPOBATH TMOHSATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXoAumble (OpPMyJbl  JUIsl  PEIIEHHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOO/IHO OIEpUPOBATh MOHATUSMU: CUCTEMA U COBOKYIIHOCTh YpaBHEHUI U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI M CUCTEMBI-CIICCTBUSA, HAXOAUTh PEIICHHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIbHBIX, UPPALMOHAIBHBIX, [TOKA3aTEIbHBIX U
Jorapu(MHUUECKUX YpaBHEHHUI U HEPABEHCTB;

pemarb palMOHAJIbHEIE, UPpALMOHAJIBHEIE, IIOKa3aTelIbHbIE,
gorapuMHUUecKue UM  TPUTOHOMETPUYECKHE ypaBHEHUS UM  HEPaBEHCTBA,
COZIEpIKAIlIE MOJIYJIM U ITapaMeTPhI;

MPUMEHSATH TpauuecKrue METObI ISl PEIICHHs] YPaBHEHUN U HEPABEHCTB, a
TaKKe 3aJ1a4 C IapaMeTpaMHy;

MOJICIMPOBaTh pEalibHble CUTYallUd Ha S3bIKE alreOpbl, COCTaBIAThH
BBIDAKCHHUSI, YPABHEHWS, HEPABEHCTBA W HX CHUCTEMBI II0 YCIOBHIO 3aJayH,
UCCJIEOBAaTh IOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM ammapara ajareopsl,
MHTEPIPETUPOBATH MOJYYEHHBIN PE3yJbTAaT.

DOyHKuMU U rpapuku:

CTPOUTh TpadUKU KOMMIO3UUMU (PYHKUUNA C MOMOIIBI 3JIEMEHTAPHOrO
MCCJIEIOBAHMS U CBOMCTB KOMIIO3UIMU ABYX (DYHKIIMIA;

CTPOUTHh TEOMETpUYECKHe O00pa3bl YpaBHEHMd UM  HEPaBEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOZIHO ONEpPUPOBaTh TMOHATUSAMU: TIpadUKH  TPUTOHOMETPHUYECKUX
INGINIVIZH

OPUMEHATh (QYHKIMM JJIi MOJCJIMPOBAHUS M HUCCIIEIOBAaHUS peallbHBIX
IIPOLIECCOB.

Havana MaTeMaTH4eCcKOro aHajam3a:

UCIIOJIb30BaTh MPOU3BOIHYIO JUIsl UCCIIEOBaHMS (PYHKIIMU HA MOHOTOHHOCTD
1 DKCTPEMYMBI;

HaXOJUTh HaOOJIbIIee U HAaMMEHbBIIIEe 3HAUCHHSI (PYHKIIMU HENPEPHIBHOW Ha
OTpE3KE;

UCIIOIb30BaTh NPOU3BOAHYIO JUISI HAXOXKIEHUS HAWIYYIIETO PEIICHUS B
IIPUKJIAJIHBIX, B TOM YUCJIE COLMAIBHO-O)KOHOMHUYECKUX, 3a1a4aX, JJIs1 ONPEIEIICHUS
CKOPOCTHU U YCKOPEHHMSI MpoILecca, 3aJaHHOTO (OpMyJIoi Wi rpaukom;



CBOOOJHO  ONEPUPOBATH MOHATHUSIMU: TEepBOOOpasHas, ONpeaeaEHHbIN
UHTErpaj, HAXOAUTh IMEPBOOOpPA3HBIC 3JIEMEHTAPHBIX (GYHKIUA U BBHIYUCISTH
uHTerpan rno popmyne Herotona-JIeiOuua;

HaXOJIUTh TIOMIATU TIOCKUX (PUTYp ¥ 00BEMBI TENI C TTOMOIIBIO MHTETpaa;

MMETh NPEACTABICHUE O MAaTEMAaTHYECKOM MOJEIMPOBAHUN HA MPUMEPE
coctaBieHus qudPpepeHInaTbHbIX YpaBHEHU;

pelIaTh NPUKIIAIHBIE 3aJa4d, B TOM YHCIIE COUHAIBHO-3KOHOMUYECKOIO U
¢u3nyecKoro xapakrepa, CpeACTBAMH MaTeMaTHIECKOTO aHAIM3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosimyecTBo yacos DJIeKTPOHHbIE
Ne HaunmeHnoBaHMe pa3ieiioB U TeM (uudposrie)
KonTpoabubie | IlpakTuueckue
n/n NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI
pecypchl
MHO0X€eCTBO 1eHCTBUTEIbHBIX YUCEIL.
1 MHOro4JIEHBI. PaI_[I/IOHaJ'ILHLI? ypaBHEHUSA U 24 1 1 https://resh.edu.ru/
HepaBeHCTBA. CHCTEMBI TUHEHHBIX
YpaBHEHU I
5 TpUroHOMETPUYECKUE BBIPAKCHUS U 99 1 5 httos://resh.edu.ru/
ypaBHEHUS
) .
3 YHILUHH 1 TPa@HIH. CTeneHHas GyHKILA ¢ 12 1 2 https://resh.edu.ru/
[EJIBIM TI0Ka3aTelleM
A i -oi .
4 pUPMETHICCKHII KOPEHB N-0i CTETICHU 15 1 5 httos://resh.edu.ru/
HppanroHalibHbIC YpaBHEHUS
5 [TokazarenpHas pynkuus. [lokazareapHbie 10 1 4 httos://resh.edu.ru/
ypaBHEHUS
J .
6 Orapumiecia pyHkis 18 1 4 https://resh.edu.ru/
Jlorapudmuueckue ypaBHEHHS
[TocnenoBarenbHOCTH U MPOrPECCUn 10 1 https://resh.edu.ru/
HenpepsiBabie dynkiuu. [IpousBoanas 20 1 https://resh.edu.ru/
9 HOBToPeHI/Ie, 000011IeHNE, CHCTEMATH3AIINS 5 5 1 httos://resh.edu.ru/
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 20




11 KJIACC

KoaudecTBO 4acoB

Ne HaumeHoBaHue pa3jiesioB U TeM JuaekTpoHHbIe (HU(POBHIE)
Kontpoabubie | IlpakTnueckue
n/n MPOrpamMmbl Bcero o0pa3oBaTesibHbIE PeCypChl
padoThbI padoThbI

[ToBTOpenue kypca 10 knacca. .

1 5 https://alexlarin.net/ege24.html
TpuronomeTpuyecKkue ypaBHEHUS.
HccnenoBanue QyHKIMI C TOMOIIBIO )

2 A N Py B 6 https://www.time4math.ru/egeprof
MIPOU3BOTHOM.

3 MHOro4JIeHBI. 18

4 Crenenu u kopHu. CTeneHHble PyHKINU. 24
[TokazarenbHast u JorapudmMuyeckas

Hkuuud. [TokazarenbHbie U .

5 by 50 3 https://www.time4math.ru/egeprof
JorapuMHuyuecKre ypaBHEHUS U
HEpaBEHCTBA.
[TepBooOpazHas U UHTETpalL. 12 1
HatypainbHble U 11e1ble YncIa. 6 https://alexlarin.net/ege24.html
KomMriekcHbie unca. 8 1
CucTeMbl 1 COBOKYITHOCTH PalliOHATBHBIX,

9 MPPALMOHATIBHBIX IMOKA3aTEIbHBIX U 9 1
norapuMUUECKUX YpaBHEHUI
WppanronansHble, MOKa3aTeIbHbIC U i

10 ppar 11 https://www.time4math.ru/egeprof
norapudMruecKre HepaBeHCTBA.

11 3aauu ¢ mapaMeTpamu. 14 1

12 [ToBTOpeHwUe. 7 https://alexlarin.net/ege24.html



http://www.time4math.ru/egeprof
http://www.time4math.ru/egeprof
http://www.time4math.ru/egeprof

OBIIEE KOJIMYECTBO YACOB 110
[NPOT'PAMME

170







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJaun4yecTBO 4acos DJ1eKTPOHHBIE
Ne uudposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTeJibHbIE
padoThbI padoThI
pecypchl
MHOKecTBO, onepaluy Haja MHOKECTBAMH
1 Ll N pall s 1 https://resh.edu.ru/
U UX CBOMCTBA
2 Juarpammsl Diinepa-Benna 1 https://resh.edu.ru/
[IpuMeHeHrE TEOPETUKO-MHOKECTBEHHOT'O
3 P P 1 https://resh.edu.ru/
armapara Jijis peIIeHHs 3a1a9
Pamuonansable uncina. OOBIKHOBEHHEIE U
4 JECATHYHBIE POOH, TPOIIEHTHI, OECKOHEUHbBIE 1 https://resh.edu.ru/
MepUOIUUECKHE TpooH
Pammonansable uncina. OOBIKHOBEHHEIE U
5 JECATHYHBIE POOH, TPOIIEHTHI, OECKOHEUHbBIE 1 https://resh.edu.ru/
MEepUOIUUECKHE TIpooH
IIpuMmenenne apo0Oeii U IPOLEHTOB IS
6 P AP pott s 1 https://resh.edu.ru/
pelieHus MPUKIAIHBIX 3a7a9
ITpumenenue npoOeii ¥ IPOLIEHTOB IS
7 p AP pont a 1 https://resh.edu.ru/
penieHus MPUKIAIHBIX 3a7a9
eliCTBUTEIbHBIE YK CIIa. PalliOHAILHBIE U
8 A H 1 https://resh.edu.ru/
HUppAIMOHATILHBIE YHCIIa
Apudmernueckue orneparnm ¢
9 pu ¢ pall 1 https://resh.edu.ru/
NENCTBUTEIILHBIMI YUCIIAMHU
Moayis nelicTBUTENBHOIO YHUCIIa U €T0
10 YR A 1 https://resh.edu.ru/

CBOMCTBA




11

[IpubnnxEHHBIE BBIYUCIICHUS, TIPaBUIIa
OKpYIJICHUS, IPUKUJKA U OLICHKA pe3ysbTaTa
BBIYNCIICHUN

https://resh.edu.ru/

12

OcHOBHBIE MCTOJbI pCHICHUS LCJIbIX U
IpOoOHO-pallMOHATIBHBIX YPABHEHUH U
HEPABEHCTB

https://resh.edu.ru/

13

OCHOBHBIE METO/IbI PEIICHUS LIEIbIX U
JIpOOHO-PALIMOHANBHBIX YPaBHEHUN U
HEPABEHCTB

https://resh.edu.ru/

14

OCHOBHBIE METO/IbI PEIICHUS LIEIbIX U
JIpOOHO-PALIMOHANBHBIX YPaBHEHUN U
HEPaBEHCTB

https://resh.edu.ru/

15

MHOrowieHsl OT OAHON NEPEMEHHOM.
[enenne MHOro4sieHa Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

https://resh.edu.ru/

16

MHorousIeHsbI ¢ eabIMA KO3 PUITUEHTAMU.
Teopema Buera

https://resh.edu.ru/

17

Pemenne cucreM TMHENHBIX ypaBHEHUN

https://resh.edu.ru/

18

Pemenue cucrem JIMHENHBIX YpaBHEHUI

https://resh.edu.ru/

19

Marpuna cucTeMsl JINHEWHBIX YPaBHEHUI.
Onpenenurens MaTpulpl 2X2, ero
T€OMETPUYECKHI CMBICIT U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYEHUS

https://resh.edu.ru/

20

Onpenenurens MaTpulpl 2X2, ero
T€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

https://resh.edu.ru/

21

[Ipumenenue onpeaenurTens Ajisd pelieHus
CHCTEMbI JINHEHHBIX YpaBHEHU

https://resh.edu.ru/




Pemenne IMMPUKJIAAHBIX 3a1a4 C IOMOIIBIO

22 . . 1 https://resh.edu.ru/
CHCTEMBI JIMHEHHBIX YpaBHECHHUN

20 | Lo e |
KonTtponsnas pabora: "Pannonanbhble

24 ypaBHEHUs U HepaBeHCTBA. CUCTEMBI 1 https://resh.edu.ru/
JMHENHBIX ypaBHEHUN"

25 S;ISI{)CB;ZCZEZ;MZ;IZGHC 1 ROTAHTEHE 1 https://resh.edu.ru/

26 Cunyc, KOCHHYC, TAHT€HC M KOTAaHT€HC 1 httos://resh.edu.ru/
YHCIIOBOTO apryMEHTa

g7 | Apemye spsonye  apeirene 1 ntpsiesheduru

5 | Apcemye spsoye  apeairene 1 psiesheduy
Tpuronomerpudeckas OKpy>KHOCTb,

29 ofpeieieHne TPUTOHOMETPHUECKUX (DyHKIMH 1 https://resh.edu.ru/
YHCIIOBOTO apTyMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,

30 ompeieJICHuEe TPUTOHOMETPUUECKUX (DYHKITHI 1 https://resh.edu.ru/
YHCIOBOTO apryMeHTa

31 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1 https://resh.edu.ru/

32 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYJTBI 1 https://resh.edu.ru/

33 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYJTBI 1 https://resh.edu.ru/

34 OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1 https://resh.edu.ru/

35 OCHOBHBIE TPUTOHOMETPUYECKUE (DOPMYITBI 1 https://resh.edu.ru/

36 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1 https://resh.edu.ru/




[IpeobpazoBanue TPUTOHOMETPUUECKUX

37 . 1 https://resh.edu.ru/
BBIPKCHUI
38 i?ﬁgizi?;alme TPHTOHOMETPHTCCIIX 1 https://resh.edu.ru/
39 i?ﬁgizi?;alme TPUTOHOMETpHHCCRUX 1 https://resh.edu.ru/
40 Hpeo6pa30vBaHHe TPUTOHOMETPUUECKHUX 1 https://resh.edu.ru/
BBIpKEHUI
41 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1 https://resh.edu.ru/
42 Pemenne TpUroHOMeTpUUECKUX YpaBHEHUI 1 https://resh.edu.ru/
43 Pemenne TpuroHOMeTpHUUECKUX YpaBHEHUI 1 https://resh.edu.ru/
44 Pemenne TpUroHOMeTpUUECKUX YpaBHEHUI 1 https://resh.edu.ru/
45 Pemienne TpuroHoMeTpUUECKUX ypaBHEHU I 1 https://resh.edu.ru/
46 Pemienne TpuroHOMETpUUECKUX YpaBHEHU I 1 https://resh.edu.ru/
47 Pemenne TpuroHOMETpUYECKUX YpaBHEHUN 1 https://resh.edu.ru/
KonrponsHas pabora: "Tpuronomerpudeckue
48 BBIPAKEHUS U TPUTOHOMETPUYECKUE 1 https://resh.edu.ru/
ypaBHEHHUA"
@yHKLMS, CIIOCOObI 3a1aHUs (PYHKIUH.
49 B3aumuo obpatHbie dhynkiun. Kommnosuius 1 https://resh.edu.ru/
byHKIMA
50 I'padux pyHkumuu. dnemeHTapHbIC ) 1 https://resh.edu.ru/
npeoOpa3oBanus rpa@uKoB GYHKINI
OO6nacTb onpeeneHust 1 MHOXKECTBO
51 3HaueHnit pyHkiuu. Hymm gynkimm. 1 https://resh.edu.ru/
[TpomeXyTKH 3HaK MMOCTOSTHCTBA
52 Ué&rHple 1 HeYETHBIE (PYHKIIHH. 1 https://resh.edu.ru/




[lepuonnyeckue ¢pynkmu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIMA

MakcuMyMbl © MUHUMYMBI (DYHKIIHU.

53 HauOospliee u HauMeHbIlee 3HAYECHUE https://resh.edu.ru/
(GyHKIIMH Ha TPOMEKYTKE
JluneliHas, KBagpaTUYHAS U IPOOHO-

54 . /P P https://resh.edu.ru/
nuHenHas QyHKIIH
DiIeMEeHTapHOE UCCIIENOBAHNE U [IOCTPOECHUE

55 P g . p https://resh.edu.ru/
rpaduxoB 3Tux GpyHKIUN
DiIeMeHTapHOE UCCIIEN0OBAHUE U [IOCTPOCHUE

56 P A N p https://resh.edu.ru/
rpadukoB 3TuX QyHKINN
CreneHn ¢ LIETBIM ITIOKa3aTeaeM. buaom

57 t https://resh.edu.ru/
HreroTona
CreneHn ¢ LETBIM ITOKa3aTeaeM. buaom

58 H https://resh.edu.ru/
HreroTona
Crenteanas GYHKIMSI C HATYPAJIHLHBIM U

59 ymau . ypv https://resh.edu.ru/
1ebpIM rokaszatenem. E€ cBoiicTBa u rpaduk
KontponsHas padora: "Crenennas ¢GyHKIIHA.

60 N pu P " Py https://resh.edu.ru/
E€ cBoiicTBa u rpadux
ApudhMeTHUECKUN KOPEHD HATYPATILHOU

61 p . p yp https://resh.edu.ru/
CTEIIEHU U €r0 CBOMCTBA
ApudMeTHUECKUT KOPEHD HATYPAITBHON

62 pug . p yp https://resh.edu.ru/
CTEIIEHU U €r0 CBOMCTBA
IIpeoOpa3oBaHus YMCITIOBBIX BEIPAXKEHUI,

63 peodp p https://resh.edu.ru/
COJIEpXKAIINX CTETIEHU U KOPHU
IIpeoOpa3oBaHus YUCIOBLIX BEIPAKEHHUH,

64 peodp p https://resh.edu.ru/
CoJIepXKalInX CTENEHU U KOPHU

65 [IpeoOpa3zoBaHus YUCITOBBIX BRIPAKCHUH, https://resh.edu.ru/




COoACpKaAMUX CTCIICHHU 1 KOPHU

66

Wppaunonanbubie ypaBHeHUs. OCHOBHbBIE
METO/1bl PELICHHS UPPALMOHATBHBIX
YpaBHEHU I

https://resh.edu.ru/

67

Wppaunonanbubie ypaBHeHUs. OCHOBHbBIE
METO/1bl PELICHHS UPPALMOHATBHBIX
YpaBHEHU I

https://resh.edu.ru/

68

Wppaunonanbubie ypaBHeHUs.. OCHOBHbIE
METO/Ibl PELICHUS UpPAMOHAIBHBIX
YpaBHEHU I

https://resh.edu.ru/

69

PaBHOCUIIBHBIE TIEPEXO/IBI B PELLICHUT
MPPALMOHAIIbHBIX YPaBHEHUN

https://resh.edu.ru/

70

PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUU
UppalMOHATIbHBIX YPaBHEHHH

https://resh.edu.ru/

71

PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUT
UppalMOHATIBHBIX YPaBHEHHH

https://resh.edu.ru/

72

PaBHOCHIIBHBIE ITEPEXO/IBbI B PELICHUU
VUPPALMOHAIBHBIX YPaBHEHUN

https://resh.edu.ru/

73

CoiicTBa u rpaduK KOpHs n-Oi CTENEHH Kak
GyHKIIMM 00paTHOM CTENEeH! C HaTypalbHbIM
MIOKa3aTesIeM

https://resh.edu.ru/

74

CgoiicTBa u rpaduK KOpHs n-Oi CTENEHH Kak
GyHKIIUM 00paTHOM CTENeH! ¢ HaTypalbHbIM
MIOKa3aTeseM

https://resh.edu.ru/

75

KonTtponbHas padora: "CBolicTBa U rpapuk
KOpHS n-0¥ creneHu. MppannoHansHbie
ypaBHEeHHUA"

https://resh.edu.ru/

76

CreneHsb ¢ palMOHaJIbHBIM [TOKA3aTENEM U €€

https://resh.edu.ru/




CBOMCTBA

CreneHb ¢ pallMOHAIBHBIM [T0KA3aTEIEM U €€

77 . 1 https://resh.edu.ru/
CBOMCTBa
CreneHb ¢ pallMOHAIBHBIM [TOKA3aTENEM U €€

78 . P 1 https://resh.edu.ru/
CBOMCTBa
IlokazarenpHas GyHKIUS, €€ CBOMCTBA U

79 dymkn 1 https://resh.edu.ru/
rpaduk
Hcnonp3oBanue rpaguka GyHKIUH IS

80 " 1 https://resh.edu.ru/
pelIeHus ypaBHEHUH
Hcnonp3oBanue rpaguka GyHKIUH IS

81 P fb Pynicuii 1 1 https://resh.edu.ru/
pelIeHus ypaBHEHUH
[Toka3zarenbubie ypaBHeHUs. OCHOBHbBIE

82 P . 1 https://resh.edu.ru/
METO/IbI PeIIECHHSI TOKAa3aTeIbHBIX YPaBHEHUN
[Toka3zarenbHble ypaBHeHHs. OCHOBHBIE

83 P . 1 https://resh.edu.ru/
METO/IbI PeIIECHHSI TOKa3aTeIbHBIX YPaBHEHUI
[Toka3zarenbHble ypaBHeHHs. OCHOBHBIE

84 P . 1 https://resh.edu.ru/
METO/IbI PeIIECHHsI TOKAa3aTeIbHBIX YPaBHEHUI

85 KonrponsHas pabora: "[loka3arenbHast 1
¢yukuus. [TokazaTenbHble ypaBHEeHUS"

86 Jlorapudwm uncna. CBoiicTBa orapudma 1

87 Jlorapudm uncna. CoiicTa norapudma 1

88 Jlorapudwm uncna. CBoiicTBa orapudma 1

89 JlecaTuuHbIe U HaTypaJbHbIE JOTapU(PMbI 1

90 JlecaTuuHbIe U HaTypaJbHbIE JOTapU(PMbI 1

01 [IpeoOpazoBanue BEIpaKEHUA, COACPIKALIMX 1
jorapu@mbl

92 [IpeoOpazoBanue BeIpaKEHH, COIEPIKALTIX 1




J0rapupmMbl

[Ipeobpa3zoBanue BeIpaxXeHUU, COEPKAIINX

93
norapuhMbl

94 Jlorapudmuueckas pyHKIuUs, €€ CBOWCTBA U
rpaduk

95 Jlorapudmuueckas pyHKIus, €€ CBOWCTBA U
rpaduk

9 Hcnonb3oBanue rpaduka GyHKIMN AJIs
pelLeHNs ypaBHEHUN

97 Hcnonb3oBanue rpaduka GyHKIMN AJIs
pelLeHNs ypaBHEHUH
Jlorapudgmuueckue ypaBHeHHs. OCHOBHbIE

98 METO/Ibl PEIICHHS JIOTAPU(PMUUECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

99 METO/IbI pelIeHus Jorapu(PMUIECKUX
ypaBHEHUNU
Jlorapugmuueckue ypaBHeHUsl. OCHOBHBIE

100 METO/Ibl PeIIeHUs Jorapu(PMUIECKUX
ypaBHEHUNU

101 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUN
JorapupMHUUECKUX ypaBHEHUI

102 PaBHOCUIIBHBIE TTEPEXO/IBI B PEIICHUN
JOrapu(pMHUUECKUX ypaBHEHUN

103 Kontponbnas pabora: "Jlorapudmuueckast
¢byukus. Jlorapupmuueckue ypapHenus"

104 [TocnemoBaTenbHOCTH, CTIOCOOBI 3aTaHUS

nocienoBareiibHoCcTel. Meton




MaTeMaTUYECKON MHIYKLIHHU

MoHoTOHHBIE B OrpaHUYCHHBIC

105 nocjenoBaTeNbHOCTU. McTopus aHanusa
0OECKOHEYHO MaJbIX

106 Apudmernueckas mporpeccust

107 I'eomerpuueckas nporpeccus

108 beckoneuHo yObIBarol1asi reoMeTpuyecKas
nporpeccus

109 CymMma 6eckoHeuHO yObIBaroIei
FE€OMETPUUECKOM MPOTrPECCUU

110 JIMHEHBIN U SKCIOHEHIIMAIBHBIN POCT.
Yucno e. DopMyIa CIOKHBIX TPOLEHTOB

111 JIMHEHBIN U SKCIOHEHIIMAIbHBIN POCT.
Yucno e. DopMyra CIOKHBIX TPOLEHTOB

112 Hcnonp3oBanue mporpeccuu Ais pereHus
peaJIbHBIX 3aJ1a4 MPUKJIaJHOTO XapaKTepa

113 KonTponsnas pabora: "[locnenoBarensHocTu
u nporpeccun”

114 HenpepbiBHble QyHKIIMU U UX CBOWCTBA

115 Touka pa3pbiBa. ACUMITOTHI I'pa)UKOB
byHKIUI

116 CaoiicTBa QyHKIUI HETIPEPHIBHBIX Ha
OTpe3Ke

117 CaoiicTBa (hyHKIMI HENPEPHIBHBIX Ha
OTpe3Ke

118 MeTto MHTEpPBAJIOB JUIsl PEILIEHUSI HEPABEHCTB

119 Merozn UHTEPBAIIOB AJIs PEILICHNS HEPABEHCTB




120

MCTOI[ HWHTCPBAJIOB IJI1 PCUHICHUA HCPABCHCTB

[IpuMeHeHne CBOMCTB HENPEPBIBHBIX

121 .
(GyHKUMH 1715 peleHus 3a1a4
199 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX
(GyHKUMH 1715 peleHus 3a1a4
123 ITepBas u BTOpas mpou3BOAHLIE PYHKIIUU
y
Onpenenenue, reOMETPUYECKHM CMBICI
124 ’
MIPOU3BOIHOM
Onpenenenne, GU3NYECKUNA CMBICIT
125 ’
MIPOU3BOIHOMN
VYpaBHeHUe KacaTelbHON K rpauK
126
byHKIMHA
VYpaBHeHUe KacaTelbHOU K rpauK
127
byHKIMHA
128 [Tpon3BoIHBIE 3TIEMEHTAPHBIX (PYHKLUI
129 [Ipou3BoHbIE IIEeMEHTAPHBIX (QYHKIUN
130 [IpousBogHast CyMMBI, IPOU3BEICHUS,
YaCTHOT'O M KOMIIO3UIIUU (PYHKLIUH
131 [Tpon3BoiHAs CyMMBI, IPOU3BECHHUS,
YaCTHOT'O M KOMIIO3ULIUU (YHKLIUH
132 [Tpou3BoHAS CYMMBI, POU3BEICHHUS,
YaCTHOT'O M KOMIIO3UIIUU (YHKLIUH
133 KonTtponsnas padora: "[IpousBoanas”
134 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs
3HaHuil: "YpaBHEeHH"
135 [ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aIUs

3HaHui: "OyHKIUN"




136 Wrorosast KoHTpOJIbHAS paboTa

137 Hrorosast KoHTpoOJIbHAS paboTa
138 [ToBTOpeHnue, 06001IEeHNE, CHCTEMATH3AIUS 1
3HAHUMN
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 138 10




11 KJIACC

n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTpoJbHbIe
padoThI

IpakTnyeckue
padoThbI

Jara
U3ydeHus

JJIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE pecypchl

[ToBTOpenue kypca 10 kimacca.
[TponsBoanas. IIpaBuna
nuddepeHnrpoBanus U TabauIa
MIPOU3BO/IHBIX.

https://www.time4math.ru/egeprof

[ToBTOpenue kypca 10 knacca.
[IpousBognas. ['eomerpuyeckuii u
(bu3NYECKUN CMBICIIBI.

[ToBTOpenue xypca 10 knacca.
YpaBHEHHE KacaTEeIIbHOM.

[ToBTOpenue kypca 10 knacca.
IIpuMeHeHne MpoU3BOIHON K
MCCIIeI0BaHUIO (DYHKIIMI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[ToBTOpenue kypca 10 knacca.
Haxoxaenune HanOoabIIero u
HAaUMEHBIIIETO 3HAUYEHUN (PYHKINH
Ha YKa3aHHOM YHCIIOBOM
npomexyTke. [IpoBepounas
pabora "IIpousBogHas".

[ToBTOpenue kypca 10 knacca.
TpuronomeTpruyeckue ypaBHEHHUS.
Mertob! penieHus.



http://www.time4math.ru/egeprof

[ToBTOpenue kypca 10 knacca.
TpuroHoMeTpuyeCcKre ypaBHEHUSI.
Mertob! penieHus.

https://www.time4math.ru/egeprof

IToBTOpenue kypca 10 kinacca.
[IpeobpazoBanus
TPUTOHOMETPUUECKUX BBIPAKEHUN
C HCTIOJIb30BaHUEM
TPUTOHOMETPUICCKHUX (POPMYII.

IToBTOpenue kypca 10 kiacca.
Pemenne TpuroHoMeTpruUeCcKUx
YpaBHEHUU C OTpaHUYCHHUEM Ha
MEPEMEHHYO.

10

[ToBTOpenue kypca 10 kiacca.
Pemenue TpuronomeTpuyecKux
YpaBHEHUH ¢ BBIOOPKOM KOpHEH.

11

[IpoBepounas pabota
"TpUroHoMeTpuyecKue
ypaBHEHHUA".

12

MHorousieHs! 0T OJHOHI
[IEPEMEHHOM.

13

Teopema be3y u cnencreue us3
teopeMsl be3y. Cxema ["'opHepa.

14

Teopema be3y. Cxema ['opHepa.

15

Paznoxxenne MHOro4IeHa Ha
MHOXUTCIIN.

16

Paznoxxenne MHOro4IeHa Ha
MHOXXHUTCIIN.

17

J1Be HOBBIE (DOPMYJIBI Pa3II0KEHUS



http://www.time4math.ru/egeprof

MHOI'O4JI€Ha Ha MHOXXHUTCIIN.

18

OHOpOHBIE MHOTOUJICHBI,
OJTHOPOJTHBIC YPaBHEHHUSI.

19

OHOpOHBIE MHOTOUJICHBI,
OJTHOPOJTHBIC YPaBHEHHUSI.

20

OaHOpPOHBIE CUCTEMBI
YpaBHEHUH.

21

CuMMeTprYecKre MHOTOUJIEHB,
CUMMETPUYECKUE CUCTEMBI
YPaBHEHUM.

22

CuMMeTprYecKre MHOTOWIEHBI,
CUMMETPUYECKUE CUCTEMBI
YPaBHEHUM.

23

YpaBHEHHUSI BBICIIUX CTENIEHEM.
JIBa OCHOBHBIX METO/1a PEIIEHUS.

24

YpaBHEHHUS BBICHIUX CTEIIEHEM.
JIBa OCHOBHBIX METO/Ia PEIIECHUS.

25

OYHKIMOHANBHO - rpaduueckue
METO/Ibl PEIICHUS] YPAaBHEHUM
BBICIIUX CTEIIEHEMN.

26

N306pakenue Ha KOOPIMHATHOM
IIJIOCKOCTH MHOKECTBA PELICHUI
YPaBHEHUU C ABYMs
MIEPEMEHHBIMU U X CUCTEM.

27

N306paskenue Ha KOOPIMHATHOM
IIJIOCKOCTH MHOKECTBA PELICHUI
YPaBHEHUU C ABYMs
IIEPEMEHHBIMH U UX CHCTEM.




28

N306pakenue Ha KOOpAMHATHOU
IIJIOCKOCTH MHOKECTBA PELICHUI
YPaBHEHHUH C IByMs
MNEPECMCHHBIMU U UX CUCTCM.

29

KontponsHas padora
"MHorowieHbI".

30

[ToHsiTHE KOPHS - i CTETIEHU U3
JNEUCTBUTEIHLHOTO

yrcna. ApugMeTnyecKue
olepaluu HaJl KOPHAMM I-i
CTETICHH.

31

[IoHsATHE KOpHS II- Y1 CTEIEHU U3
JEUCTBUTEIHLHOTO

yrcna. ApugMeTnyecKue
ONepalyy HaJl KOPHSMH IT-U
CTEICHU.

32

Emé nBa cBoiicTBa KOpHEH -1
CTCIICHH.

33

[TpeoGpa3oBanue
MPPALMOHAJIBHBIX BBIPAKECHUN.

34

[IpeobpazoBanue
MPPALMOHAJIBHBIX BEIPAKEHUN.

35

[Tpeobpa3zoBanue
VPPALMOHAJIBHBIX BBIPAKEHUN.

36

[Tpeobpa3zoBanue
MPPALMOHAIBHBIX BEIPAKEHUN.

37

[TpeoOpa3zoBanue
UPPALMOHAIBHBIX BBIPAKECHUN.




[IpeobpaszoBanue

38 UPPaAMOHATBHBIX BBIPAKCHHIA.
CrenenHas GyHKUUA A7

39 HATYPaJIbHOI'O YETHOTO M
HEUYETHOI'0 I0Ka3aTesis KOpHS.

40 Crenenb ¢ IpOOHBIM
IIOKa3aTesIeM.

[IpeobpazoBanue BhIpaxeHUH,

41 COJIepKAINX CTETIEHHU C https://www.time4math.ru/egeprof
palMoHaATEHBIM ITOKA3aTEeJIEM.
[IpoBepounas padora "Kopens n-

42 U CTEIEHU U3 JEUCTBUTEIHLHOIO
yucia"

43 Crenennsle GyHKLUSA, €€ rpadux
Y CBOMCTBA.

44 Crenennble QyHKIMS, € rpaduk
U CBOMCTBA.

45 [Toctpoenue rpapukos
CTETIEHHBIX (PYHKIHUIA.

46 [Toctpoenue rpapukos
CTENEeHHbIX (PYHKIINH.

47 [Toctpoenue rpapukos
CTENEeHHbIX (PYHKIINH.
[IpakTuyeckass pabota

48 «ITocTpoenue rpagukon
CTETIEHHBIX (DYHKITHID».

49 JuddepenunpoBanre cTeneHHON

GyHKIHH.



http://www.time4math.ru/egeprof

50

JuddepeHurpoBanue CTEIEHHOM
byHKIHN.

51

[IpoBepounas padora "CreneHHas
byHnkuus u e€ rpaduk".

52

KowmriekcHbie uncna.
Anrebpanueckas u
TpUroHoMeTpuyeckast HopMsl
3aMMCcy KOMIUIEKCHOTO YHCia

53

Apudmerndeckre onepamum ¢
KOMIUIEKCHBIMH YHCIaMHU

54

Apudmerndeckre onepamum ¢
KOMIUIEKCHBIMH YHCIaMHU

55

N3o0paxeHne KOMIJIEKCHBIX
qrceN Ha KOOPJIWHATHOU
TUIOCKOCTH

56

®opmyna Myaspa. Kopau n-oit
CTEIEHU U3 KOMIIJIEKCHOIO YUCIIa

57

®opmyna Myaspa. Kopau n-oii
CTEIEHU U3 KOMIIJIEKCHOIO YUCIIa

58

[IpuMeHeHre KOMIUIEKCHBIX YUCE
JUTS petieHust GU3NIECKux u
F€OMETPUUYECKHX 3a/1a4

59

[IpuMeHeHre KOMIUIEKCHBIX YUCEN
JUTSL petieHus PU3nIecKux u
F€OMETPUUYECKHX 3a/1a4

60-61

KonTtponbhas padora: "Crenenu u
kopHH. CrenenHble pyHKIMN".

62

[oxa3zatenpHast QyHKIHS, €&




CBOWCTBA U TpaduK.

[TokazarenpHas GyHKIUS, €€

63 . 1
CBOMCTBA U rpaduK.
Hcnonb3oBanue rpaduka
HOKa3aTeabHON (PYHKIUH JUIs

64 peleHus NpoCTEUIINX YPaBHEHU N .
U HEPABEHCTB.

65 IToka3aTenbHbIE ypaBHEHHUS. 1
OCHOBHBIE METObI PELLICHHUS.

66 Pemenne nokasarenbHbIX 1
YPaBHEHUM.

67 Pemienune nokazaresnbHbIX 1
YpaBHEHUH.

68 Pemienune nokazarenbHbIX 1
YPaBHEHUH.

69 Pemenne nokasarenbHbIX 1
YPaBHEHUM.

70 [ToxazarenbHbIE HEPABEHCTBA. 1

71 [ToxazarenbHbIE HEPABEHCTBA. 1

72 [Toka3zaTenpHBIC HEPABEHCTBA. 1

73 [Toxa3aTenbHbIe HEPABEHCTBA. 1
KonTponbhas pabota

74-75 "TToka3zarenbHas QyHKIHA. 2
IToka3aTenbHbIC ypaBHEHUA '

76 [Tonsitue norapudma.

77 [Tonsarue norapugma.

78 Jlorapudmuueckas GpyHkius,eé 1




CBOWCTBA U TpaduK.

Jlorapudmuueckas pyHkuus,eé

79 .
CBOIiCTBa U rpaduK.
Hcnonb3oBanue rpaduka

80 JIOFapI/I(bMI/I‘{CCKOUI/I DyHiLH 117 https://www.time4math.ru/egeprof
peIeH st MPOCTEHIITNX
Jorapu(pMUUECKUX YpaBHEHHIA.
Hcnonb3oBanue rpaduka
norapupmMuueckoit GyHKIIUH ISt

81 pelmeHus MpoCTEUINX
Jorapu(pMHUUECKUX HEPABEHCTB.

82 KontponsHast pabora

«Jlorapupmudeckas GyHKIUD).

CgoiicTBa orapu@mos.

83 Jlorapudm npousBeneHus,
YaCcTHOTO, CTETICHH.
CgoiicTBa orapu@mos.

84 Jlorapugm npousBeeHus,
YaCcTHOTO, CTETICHH.

85 JlononHuTENBHBIE CBOWCTBA
J0rapuQmoB.

86 JlononmHuTENBHBIE CBOWCTBA
J0rapuQmoB.

87 [TorenunpoBanue.

88 Jecatuunslii 1orapudm.

89 Ilepexon Kk HOBOMY OCHOBAaHHIO
norapudma.

90 [IpeoOpazoBanue



http://www.time4math.ru/egeprof

norapu(pMHUECKUX BBIPAKECHUU.

[IpoBepounas pabdora "CpoiicTBa

91
norapudmoB".

92 Jlorapugmuueckue ypaBHEHUS.
OcHOBHBIE METOBI PELICHUSI.

93 Jlorapugmuueckue ypaBHEHUS.
OcCHOBHBIE METOBI PELICHUSI.

94 Merton norapudmMupoBaHms.

95 Panmonanu3zarus orapudmos.

96 Panmonanu3zarus orapudmos.

97 Pemenune nmorapupmudecknx
YPaBHEHUH U UX CHUCTEM.

08 Pemenne norapudmuueckux
YPaBHEHHH U UX CUCTEM.

99 [IpoBepounas pabota
«Jlorapupmuueckre ypaBHEHUS»

100 Jlorapudmuueckre HepaBeHCTBA.
OCHOBHBIE METO/IbI PEILICHHUS.

101 OCHOBHBIE METO/IbI pEILICHUS
JorapupMHUECKUX HEPABEHCTB

102 OCHOBHBIEC METO/IBI PEIICHUS
JorapupMHUECKUX HEPABEHCTB

103 OCHOBHBIE METO/IbI pEIICHUS
JorapupMHUECKUX HEPABEHCTB

104 Pemenune norapupmudeckux
HEpPaBEHCTB.

105 [IpoBepounas pabota




"Jlorapudmuyeckue
HepaBeHCTBa'".

Yucao €, COOTBCTCTBYIOIIAA

106 nokasaresbHas QyHKIs, eé
muddepeHIpoBaHue.
Hatypanbnslii torapudm,
COOTBETCTBYIOILAS

107 .
Jorapudmuyueckas GpyHkus, eé
CBOICTBA U TpaduK.

108 JuddepennmpoBanue
norapumuueckoit GyHKIUY.

109 JuddepennmpoBanue
norapudmuyueckoit GyHKIUY.

110 KonrponbHas pabora

111 "Jlorapudmuueckre ypaBHEHUS U
HepaBeHcTBa'".

[TepBooOpaznas. OcHOBHOE .

112 pv P https://www.time4math.ru/egeprof
CBOWCTBO NEPBOOOPA3HBIX.
[TepBoOOpa3HbIe IIEMEHTAPHBIX

113 bynxiuii. [IpaBuna HaxoxAeHUS
epBOOOpa3HBIX.
[TepBooOpa3HbIe 31eMEHTapHBIX

114 ¢ynkuuit. [IpaBuna HaxoXKAEHUSA
epBOOOpa3HBIX.

115 Hurerpai. I'eomerpudeckuii
CMBICIT HHTETpaa.

116 Brruncnenue onpeeneHHOro

uHTerpana o popmysne Hetorona-



http://www.time4math.ru/egeprof

JleriOHuIIA.

Brpruncienue onpeaeneHHoro

117 uHTerpana no popmysie HeroToH-
JleitOHuna.
[IpuMeHnenue unTerpana s

118 BBIYHCIIEHHS IJIOMIAIEH MIIOCKUX
¢uryp.
[IpuMeHeHnue nHTETpaANa U1

119 HaXO0XIEeHUS 00bEMa
Tre€OMETPHUYECKUX TEIL.

120 [Ipumeps! pemenunit
b depeHIMaTbHBIX YPaBHEHUH.
MaremaTtrueckoe MOJEIUPOBAHHE

121 peabHBIX MPOLECCOB C IOMOIIBIO
nudpepeHIabHBIX YPaBHEHUM.

122- KonrponbHas pabora

123 "ITepBooOpazHas u uHTErpa".

124 HatypasbHble U Liesble uncia

125 [TpuMeHeHMe NpU3HAKOB
JETUMOCTH TEJTBIX YUCEeTT
[IpumeHeHne MpU3HAKOB

126 nenuMocTH menbix yncen: HO u
HOK
[IpumeHeHne MpU3HAKOB

127 JEIIMMOCTH LI€JIBIX YHCEN: OCTaTKU
10 MOJYJIIO

128 IIpumeHeHne MpU3HAKOB

JACIINMOCTHU LECIBIX YUCCII:




AJIrOpUuT™M EBKJII/II[a AJId pCIICHUA
3aJa4 B ICJIbIX YHUCliaxX

129

[IpoBepounas padora: "Teopus
HENBIX yucen"

130

OcHOBHBIE METO/IbI PELLICHUS
CUCTEM U COBOKYITHOCTEM
palMOHAIBHBIX YPABHEHUN

131

OcCHOBHBIE METO/IbI PELLICHUS
CUCTEM U COBOKYITHOCTEM
IIOKa3aTeJIbHBIX YPABHEHUN

132

OcCHOBHBIE METO/IbI PELLICHUS
CUCTEM U COBOKYITHOCTEM
IIOKa3aTeJIbHBIX YPABHEHUU

133

OcHOBHBIE METO/BI PELLICHUS
CHUCTEM U COBOKYITHOCTEU
Jorapu(pMUUECKUX ypaBHEHHH

134

OcHOBHBIE METO/BI PELLIEHUS
CUCTEM U COBOKYITHOCTEU
VUPPALMOHAIIBHBIX YPAaBHEHU I

135

[TpuMeHeHnEe CUCTEM K PELICHUIO
MaTeMaTUYECKUX 3aa4 U 3a7a4 u3
pa3IUYHbBIX 00J1acTel HayKu U
peaIbHOM JKNU3HU, MHTEPIIPETALIMS
MOJTy4YE€HHBIX PE3yJIbTaTOB

136

IIpuMeHeHrEe HEpaBEHCTB K
PELIEHUI0 MATEMATUYECKUX 3a7a4
¥ 3a/1a4 U3 pa3In4HbIX 00J1acTel
HAyKH U PEaJIbHOU KU3HH,




MHTEpIPETALMs 0JTy4CHHBIX
pe3yabTaToB

KoHntposnbnas padora: "Cucremsl

137- palMOHAIbHBIX, UPPALMOHAIBHBIX
138 MOKA3aTeIbHBIX U
Jorapu(pMUIECKUX ypaBHEHUN"
139 OCHOBHbIC METO/LbI pelleis https://www.time4math.ru/egeprof
MOKa3aTeIbHBIX HEPABEHCTB.
140 OCHOBHBIE METO/IbI pELICHUS
MOKa3aTeIbHBIX HEPABEHCTB.
141 OCHOBHBIE METO/IbI pELICHUS
Jorapu(pMUUECKUX HEPABEHCTB.
142 OCHOBHBIE METO/IbI pELICHUS
Jorapu(pMHUUECKUX HEPABEHCTB.
143 OCHOBHBIE METO/IbI pELICHUS
MPPALMOHATILHBIX HEPABEHCTB.
144 OCHOBHBIE METO/IbI pELICHUS
MPPALMOHATIbHBIX HEPABEHCTB.
145 ['padmyeckue METOABI pelIeHHs
MOKa3aTeIbHBIX HEPABEHCTB.
146 I'paduueckue MeTobI penieHus
norapu(pMUUECKIX HEPABEHCTB.
147 I'paduueckue MeTobI peneHus
MPPALMOHATILHBIX HEPABEHCTB.
['padpuaeckue MeTobI pemeHust
148 MOKa3aTeIbHBIX,
norapupMuIecKuX,

UppalMOHATILHBIX HEPABEHCTB U
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X CUCTCM.

[TpoBepounas padora "OCHOBHBIC
METO/IbI PELICHUS T0Ka3aTeIbHBIX,

149
Jorapu(MHICCKHUX.
UPpaLMOHATIbHBIX HEPABEHCTB".

150 PannonansHbie ypaBHEHHUS C
napamMeTpamMu

151 PanmonansHbIEC HEpaBEHCTBA C
napameTpamMu

152 PanyonanbHbie CHCTEMEI C
napameTpamu

153 HppanmonansHble ypaBHEHUS,
HEpaBEHCTBA C TapamMeTpamMu

154 HppanroHanbHbIe CUCTEMBI C
napameTpamMu

155 [loka3zaTenbHbIe ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpaMHu

156 ITokazaTenbHBIC CHCTEMEI C
napameTpamMu

157 Jlorapudmuueckre ypaBHeHUs,
HEpaBEHCTBA C TapamMeTpamMu

158 Tpuronomerpudeckue ypaBHEHH
C mapaMmeTpaMu

159 TpuronHomeTpudecKre CUCTEMBI C
napaMeTpamu
[TocTpoenue u uccienoBaHue

160 MaTEMAaTHYECKUX MOJEIEN

pEeabHBIX CUTYallui C TOMOIIbIO




YPaBHEHUH C IIapaMeTpaMHu

161

[TocTpoenune u uccienoBanue
MaTEMaTHYECKUX MOJEIIEH
pEAIbHBIX CUTYallui C IOMOIIBIO
YPaBHEHUH C IIapaMeTpaMHU

162-
163

KonTtponpHas pabdora: "3anaum ¢
napamerpamu’

164

[ToBTOpEHME.
Tpuronomerpuyeckue GyHKIIHH,
WX CBOMCTBA ¥ rpaduky.

165

[ToBTOpEHME.
Tpuronomerpuyeckue GyHKIIHH,
WX CBOMCTBA ¥ rpaduky.

166

[ToBTOpenue, o6odIIEHKE,
CUCTEeMaTH3aIs 3HAHWM
«PaBHOCUIIBHOCTh YPaBHEHHI.

167

[ToBTOpenue, 06001IEHNE,
cCUCTEeMaTH3aIs 3HAHW:
"PaBHOCUIIBHOCTB ypaBHEHUI".

168

[ToBTOpenue, 06001IIEHNE,
cHCcTeMaTu3anus 3Hanuii: "Oomme
METO/Ibl PEIIEHUSI ypaBHEHUI"

169

[ToBTOpenue, 06001ICHNE,
cHCTeMaTu3anus 3Hanuii: "Oomme
METO/Ibl PEIIEHUSI ypaBHEHUI"

170

[ToBTOpenue, 060061IEHNE,
cucTeMaTu3anus 3Hanui: "Oo1ue
METO/IbI pEIICHUsI ypaBHEHUI"




OBIIEE KOJIMYECTBO YACOB 110
[NPOT'PAMME

170







YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

* MaTemaruka. Anrebpa 1 Hadajla MaTeMaTH4ecKoro aHaiausa, 10 kimacc/
Mep3snsak A.I'., Homuposckuii [I.A., [Tonsaxos B.M.; noxa penakuuei
[Tononbckoro B.E., O011ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
N3narensckuii neatp « BEHTAHA-I'PA®»; Axkninoneproe o01ecTBo
«M3natenbctBO «IIpocBerieHne

AnreOpa 1 Hadajla MaTeMaTHYecKoro aHanausa. 11 kmace. YueOHuk. - MopakoBud
A.Tl'., Cemenon I1.B., Anrebpa u Hauajia MaTeMaTHYECKOTO , M3J1aTEILCTBO

ananu3a. 11 knacc. 3agaunuk. ( yrryOn€éHHbI ypoBeHb) - Mopakosuu A.T'. u ap.,

n3parensctso "MHEMO3HMHA"

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJIA
MATEMATUKA.(yriny0neHHbIN YPOBEHB)
Peanuzanus tpedboBannii ®I'OC

cpeaHero obmiero oobpasoanus. Metoanueckoe nocodue s yunurens, PI'BHY,

NCpPO

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/






