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HOACHHUTEJIBHAA 3AIINCKA

Yuebnplli Kypc «AnreOpa W Hadajga MaTEMaTHYECKOTO aHAIU3a» SBIISACTCS
OJIHUM W3 HauOoyiee 3HAYMMBIX B MPOrpaMMe CpeAHEro oOuiero oOpa3oBaHUf,
MOCKOJIbKY, C OJTHOM CTOpPOHBI, OH 00€CIeUMBAET MHCTPYMEHTAIbHYIO 0a3y aiis
U3YYEHHUS! BCEX €CTECTBEHHO-HAyYHBIX KYpCOB, a C JAPYroid CTOPOHBI, (POPMHUPYET
JIOTUYECKOE M aOCTPAKTHOE MBINIUICHHE O0YYaIoNUXCsl HA YPOBHE, HEOOXOAMMOM
JUISL OCBOCHUSI MHPOPMATHKH, OOIIECTBO3HAHUS, UCTOPUH, CIOBECHOCTH U JIPYTUX
JUucHUIUIMH. B paMmkax maHHOro ydeOHOTO Kypca oOydaromuecs OBJaeBaroT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HayKH, KOoTopas (QOpMYyJIHUpPYET CBOH
JNOCTH)KEHHUS B MaTEMaTH4ECKOU (popme.

VY4eOHblll Kypc aiareOpsl U Hayajg MaTEMaTHYECKOTO aHajau3a 3aKiaJblBacT
OCHOBY [IJiIi YCIICITHOTO OBJIAJICHUSI 3aKOHaMH (U3UKH, XUMHH, OHOJIOTHH,
MOHUMAaHUSI OCHOBHBIX TEHJICHIIMN Pa3BUTHS SKOHOMUKHU U OOIIECTBEHHON JKU3HH,
MO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX IU(GPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHUSAX, YBEPEHHO HCIOJIb30BaTh MX I JAJbHEWIIEro oOpa3oBaHUs U B
MOBCEIHEBHOM >XKM3HU. B TO ke Bpems OBJlaJileHue aOCTPAKTHBIMU U JIOTUYECKU
CTPOTMMH KOHCTPYKIMSIMHU aireOpbl U MaTEMaTUYECKOrO aHaiu3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTUHHOCTB, JOKa3bIBaTh
YTBEPKICHUSA C MOMOIIBI0 MHIYKIUU U PACCyk AaTh JEAYKTUBHO, UCIIOJIb30BAThH
00001IeHHEe ¥ KOHKPETH3allMi0, aOCTparupoBaHHE W AHAIOTHIO, (popmMupyer
KpPEaTUBHOE U KPUTHUECKOE MBILIUICHHE.

B xone usyuenus yueOHOro kypca «AnreOpa ¥ Hadajga MaTeMaTHYECKOTO
aHalin3a» OOydarolluecs IMOJIy4aloT HOBBIM ONBIT PELICHHUS NPUKIATHBIX 3a1ad,
CaMOCTOSITEJIBHOTO IOCTPOEHUSI MATEMAaTUYECKUX MOJEIEH PEANbHBIX CHUTYaIMH,
UHTEPHpPETallud  TOJIYYEHHBIX  PEHIeHWH, 3HAKOMSTCA C  IpUMEpaMH
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B MpPHUPOAE, HAyKe M HUCKYCCTBE, C
BBLAAIOLIIMMUCS MaTEMAaTUYECKUMH OTKPBITHSIMU U KX AaBTOPAMH.

VY4eOHbIil Kypc 001agaeT 3HAUYUTEIbHBIM BOCHHUTATEIbHBIM MOTEHLUAJIOM,
KOTOpPBI peanu3yeTcss KakK uepe3 Yy4deOHbId MaTepuall, CHOCOOCTBYIOUIUI
(OpMHpPOBAaHHIO HAYYHOT'O MHPOBO33PEHHUS, TaK U 4Yepe3 cherupuky ydeOHOU
NEeSTeNIbHOCTH, TpeOyroulell MpOoJODKUTEIbHOW  KOHILIEHTpPAllMd BHUMAaHMUS,
CaMOCTOATEIBHOCTH, aKKYPAaTHOCTH M OTBETCTBEHHOCTH 3a MIOJTyYE€HHBIN pE3yibTar.

B ocHoBe MeToanku 00yueHus anredpe 1 HauajlaM MaTeMaTH4eCKOro aHalln3a
JICKUT JIEATETbHOCTHBIA TPUHIUI OOyUEHHUS.

B cTpykType yueOHoro kypca «Anredpa 1 Hauajia MaTeMaTUYECKOTI0 aHAJIA3a
BBIJICJICHBl  CIEAYIOIIHME COJAEpXKATEIbHO-METOAUYECKUE JmHUU: «Yucma wu
BbIYHCIICHUs», «DyHkimn u rpaduxm», «YpaBHeHUS W HepaBeHCTBa», «Hauama
MaTE€MaTUYeCcKoro aHaimusa», «MHoXecTBa U JOrMKa». Bce OCHOBHbIE



COJIEPKATEIbHO-METOUUECKHE JIMHUM H3y4aloTCs Ha MPOTSHKEHUU JBYX JIET
oOydYeHHsI Ha YPOBHE CPEIHETO 00Iero 00pa30BaHus, €CTECTBEHHO JIOTMOJHSS IPYT
Jpyra 1 MOCTENEHHO HAaChII[asiCh HOBBIMHM TEMAaMHU U pa3fenamu. JlaHHbli yueOHbII
KypC SIBJISIETCS. MHTETPATHUBHBIM, IIOCKOJIBKY OOBEAMHSIET B cede coaepikaHHe
HECKOJIbKMX MAaTEeMaTHMYECKUX JUCLUIUIMH, TaKUX Kak anreOpa, TPUrOHOMETpPHS,
MaTeMaTHYECKUN aHAIN3, TEOPHSI MHOXKECTB, MaTeMaTH4ecKas Joruka u apyrue. [1o
Mepe TOTO KaK 00ydJaromuecs OBJIaIEBAOT BCE 0o0Jiee MHUPOKUM MATEMATHYECKUM
anmnapaToM, y HUX MOCJIEI0BATENIbHO (OPMUPYETCSI U COBEPLIECHCTBYETCS YMEHUE
CTPOUTh MATEMAaTHUUYECKYI0 MOJENb PEAJbHOM CHUTyallud, MPUMEHSTh 3HAHUS,
IOJlyYEHHBbIE NPU H3YYEHHH Y4eOHOro Kypca, AJS PEUIEHHs] CaMOCTOSATEIbHO
c(opMyITUPOBAHHON MaTeMaTUYECKOW 3a/ladyM, a 3aTeM HHTEPIPETHPOBATH CBOU
OTBET.

CopnepxarenbHo-MeTOIMYECKas: JTMHUS «Yucaa UM BBIYKUCICHUS) 3aBEPILACT
(opMHUpPOBaHNE HABBIKOB MCIOIb30BaHUS IEHCTBUTENBHBIX YUCEI, KOTOPOE OBLIO
HAYaTO Ha YPOBHE OCHOBHOTO 001ero oopazoBanus. Ha ypoBHe cpeanero o6iiero
oOpa3zoBaHug 0co00€ BHUMaHuEe yzensercs (OPMHUPOBAHHUIO  HABBIKOB
palMOHANTBHBIX BBIYUCICHUN, BKJIIOYAIONUX B CE0S MCIIOJIB30BAHUE PA3TUYHBIX
dopM 3amucu 4yMcia, YMEHHUE J€JaTb NPUKUIKY, BBIIOJHATH NPUOIMKEHHBIE
BBIUMCJIEHHSI, OLIEHUBATh YHUCIIOBbIE BBIPAXKEHMs, pabOTaTh ¢ MAaTEMaTHYECKUMHU
KOHCTaHTaMU. 3HAKOMbIE OOYyYarolIMMCS MHOXECTBAa HATYpalbHBIX, LEJBIX,
palMOHANBHBIX M JCWCTBUTEIBHBIX  YHCENT  JIOMOJHAIOTCS  MHOXKECTBOM
KOMIUIEKCHBIX 4Hcell. B KaXIoM U3 3THUX MHOXECTB paccMaTpUBalOTCA
CBOMCTBEHHbIE €My cleuu(pUYecKUue 3aJaud U OIepaluu: JeJIEHUEe Halelo,
ONEPUPOBAHUE OCTATKAMM HA MHOXECTBE LEJIbIX YMCET, OCOObIe CBOWCTBA
palMoHATBHBIX W HUPPAIMOHANBHBIX YUCEI, apu(PMETHUECKUE OTepaIluy, a TaKXKe
U3BJICYCHUE KOPHS HATypajJbHOW CTENEHW Ha MHOXKECTBE KOMIUICKCHBIX HYHCEI.
bnarogapss mocieqoBaTeIbHOMY pPACIIMPEHUIO KPyra MCIOJNb3yEMbIX YHUCEN HU
3HaKOMCTBY C BO3MOXHOCTSIMU MX NMPUMEHEHUsS JJIsl PElICHUs Pa3IMYHbIX 3a]ad
dbopMupyeTcsi TpeACTaBlIeHNE O €IUHCTBE MAaTEMaTUKU KaK HAyKd U €€ poyd B
MOCTPOCHUU MOJIENEe peallbHOTO MHpa, IHUPOKO HCHOIB3YIOTCS 0000IIeHHe U
KOHKPETH3aIIHsL.

JIuaust «YpaBHEHHS U HEPABEHCTBa» peEaU3yeTCsl Ha IMPOTSIKEHUH BCETO
oOyueHHUs Ha YpOBHE CpeIHEro oO0Iiero oOpa3oBaHUs, MOCKOJIBKY B KaKIOM
pasnene IIporpaMMbl TMpPenyCMOTPEHO pEUICHHE COOTBETCTBYIOINIMX 3aaad. B
pe3ynpTaTe OOy4arolluecs OBIAAEBAIOT PAa3IMYHBIMH METOJAMH  PEIICHUs
palMoOHANbHBIX, HPPALMOHANBHBIX, IIOKa3aTeJIbHBIX, JOrapuPMUYECKUX U
TPUTOHOMETPUYECKUX YpaBHEHUH, HEPaBEHCTB M CHCTEM, a TakXke 3ajad,
cojepkammx mnapamerpsl. [lonmydyeHHble yMEHHS IIHPOKO HCIOJIB3YIOTCA IpU
UCCIIEIOBaHNH (YHKIMI C MOMOIIBIO MPOU3BOIHON, TPU PEIICHUH TMPUKIIATHBIX



3a]a4 W 3a7ja4 Ha HaXOKJIEHUE HAauOOJBbIINX U HAUMEHBIINX 3HAYCHUN (YHKITHH.
JlanHas comeprkatenbHasi TUHUS BKIIOYAET B ce0s Takxke (POpMUpPOBAHUE YMEHHI
BBIMOJHATH  pacuéTel 1o  (opmynaM, mpeoOpa3oBaHUS  pALMOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPDAKCHHUM, a TAKKE BBIPAKCHUI,
COJEpKAIMX CTENeHU U Jorapudmsl. biarogaps u3ydeHuro ajiredpandyeckoro
MaTepHraia IPOUCXOIUT JalbHEMNIIEe pa3BUTHE AITOPUTMUYECKOTO U aDCTPAKTHOTO
MBILUICHUST 00YyJaromuxcs, GOPMUPYIOTCS HABBIKM JECTYKTUBHBIX PACCYXKICHUM,
paboTBl C CHMBOJIBHBIMU (OpMamH, NPEICTaBICHUS 3aKOHOMEPHOCTEH W
3aBHCHMOCTEN B BUJIE PABEHCTB U HEPABEHCTB. AnreOpa npeanaraer 3pQeKTuBHbIE
WHCTPYMEHTBHI [UUIsl PEUICHUS IPAKTHYECKMX M €CTECTBEHHO-HAYYHBIX 3azad,
HarJIAJIHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KAaK SI3bIKA HAYKH.

CopepxkarenpHO-MeTOIMYeCcKass JHUHAA «DYHKIMM # TpaQUKH» TECHO
HeperyieTaeTcsd ¢ JPYTUMU JUMHUSAMH Y4EOHOIro Kypca, MOCKOJBKY B KAaKOM-TO
CMBICIIE 33Ja€T NOCIE0BATENBHOCTD U3yUYECHHsI MaTepuaiia. 3ydyeHne CTeleHHOH,
MOKa3aTEeNbHOM, TOTapu(PMUUECKON U TPUTOHOMETPUUECKHX ()yHKIIHIA, UX CBOHCTB
U rpaMKoOB, UCHOJb30BaHUE (DYHKIMI JUIsl pElIeHMs 3aad U3 JIPYTUX y4eOHBIX
NPEIMETOB U PEAIIbHON KU3HU TECHO CBSI3aHO KAK C MATEMaTHYECKUM aHAJIU30M,
TaK U C pEIIeHWEM ypaBHEHUH M HepaBeHCTB. [Ipu 3ToM OosbliOe BHUMaHHUE
ynensiercs: GOopMUpPOBAHHUIO YMEHHS BbIpakaTh (OpMyJaMHU 3aBUCUMOCTH MEXIY
pa3NMYHBIMA BEJIMYMHAMH, HCCIEIOBATh MOJyYeHHBIE (YHKIUH, CTPOUTH HX
rpaduku. Matepuan 3Toi cofepKaTeIbHON JTMHIUHN HAIIEJICH Ha Pa3BUTHE YMEHUH U
HAaBBIKOB, IT03BOJISIOIINX BBIPAKaTh 3aBUCUMOCTH MEX1y BETUUMHAMU B PA3JINYHOU
dbopme: aHATUTHYECKON, Tpaduieckoii u ciioBecHOU. Ero m3ydyenue cnocoOCTByeT
Pa3BUTHIO AJITOPUTMUYECKOTO MBIIIJICHUS,, CIOCOOHOCTH K OOOOLICHUIO MU
KOHKPETHU3aIMH, HCTIOJIb30BAHUIO aHAJIOT .

CopepxarenbHast nuHusl «Hawyanma maTemaTudeckoro aHanuza» IO3BOJSET
CYILLECTBEHHO PAaCIIMPUTHh KPYr KaK MAaT€MAaTHYECKHMX, TaK W MPUKIAIHBIX 3a]ad,
JOCTYNHBIX OOY4YalOIMMCS, TaK KaK Y HHUX HOSBIAETCS BO3MOXKHOCTb CTPOHTH
rpa@uKyd CIOXHBIX (YHKLIMA, ONpEeAeNsiTh HMX HauOOJIbIIME U HAUMEHBIINE
3HAYEHUS, BBIYUCIATH IUIOMIAAN (UTryp U OOBEMBI Tell, HAXOJUTh CKOPOCTU U
yCKOpeHHsl TpoleccoB. JlaHHasg coaepkarenpHas JIMHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH IIOCTPOEHHMS MATEMATHYECKUX MOJIEIEH pEaJbHBIX CUTYalUid,
MIO3BOJISIET HAXOAUTh HAWJTy4LIEE PELICHUE B TPUKIIAIHBIX, B TOM YUCJIE COLIMAIIBHO -
HPKOHOMHYECKHUX, 3a/adyax. 3HAKOMCTBO C OCHOBAMHM MAaT€MAaTHYECKOIO aHaJu3a
CIIOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOr0, POPMaIbHO-JIOIMUYECKOr0 U KPEeaTUBHOTO
MBILUIEHUS, (OPMHPOBAHHIO YMEHUH pacloO3HABaTh MPOSIBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U UCKyccTBe. OOydaromumecs y3HatoT O BBLIAIOIINXCSI
pe3ynbpTaTax, MOJTYYEHHBIX B XOJI€ Pa3BUTHUsS MaTeMaTUKU Kak Hayku, U 00 HX
aBTOpax.



ConepxaTenbHO-MeToAnYeCcKast JIUHUS «MHOXKECTBA U JIOTUKA» BKIIOYAET B
ceOsl DJIEMEHTHl TEOPUH MHOXKECTB M MAaTEMaTUYeCKOW JIOTHKHA. TeopeTHKo-
MHOECTBEHHBIE MPE/ICTABICHUS MPOHU3BIBAIOT BECh KYPC IIKOJILHON MaTeMaTUKU
U TpeaiaraloT HamOoJiee YHUBEPCAIbHBIA S3bIK, OOBEAUHSIONIMNA BCE pa3/elibl
MaTeMaTUKM W €€ MPWIOKEHUW, OHU CBS3bIBAIOT pPAa3HbIE MAaTEeMaTUYECKHE
JUCUUIUIMHBL W WX NPWIOKEHUsT B eauHoe 1enoe. [losTomy BakHO [aTh
BO3MOXXHOCTh OOYyYalomeMycsi TOHHUMaTh TEOPETHUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTE€MATHUKH U UCIIOJIb30BATh €ro JJIsl BBIPAKEHUSI CBOMX MBICIEH.
JApyruM BaXXHbIM NPU3HAKOM MATEMaTUKU KaK HAyKH CIEIyeT NpPU3HATh
CBOMCTBEHHYIO €H CTpPOrocTh OOOCHOBaHUN U CJIEJIOBaHUE OMNPEICIEHHBIM
npaBuiaM  I[OCTPOCHHUS  JOKA3aTeNbCTB.  3HAKOMCTBO € 3JIEMEHTAMH
MAaTEMaTUYECKON JIOTUKA CIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBITTUICHUS
0Oy4Yaromuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCYXIACHHUS Ha OCHOBE JIOTUYECKHUX
npaBui, POpMUPYET HABBIKK KPUTHUUECKOTO MBIIIUICHHUS.

B yuebHOM Kypce «AnreOpa W Hauala MaTEMaTHUYECKOTO AaHAU3a»
MPUCYTCTBYIOT OCHOBBI MaT€MaTHYECKOTO MOJCIMPOBAHUS, KOTOpPHIC MPU3BAHBI
CIIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHSI MOJAENCH peaTbHBIX
CUTYyalluii, WCCJIEJAOBAHMUSI STHUX MOJIEJIE C IMOMOIIbIO amnmapara anreOpel U
MaTeMaTUYECKOro0 aHalanu3a, WHTEPIPETALNU IOJIYYEHHBIX pe3ysbTaToB. Takue
3a/IaHusl BILUIETEHBI B KAXbIN U3 pa3esioB MPOrpaMMBbl, TOCKOIbKY BECh MaTEepUa
y4eOHOIo Kypca IIMPOKO MCHOJIb3YETCA Uil PElIeHUs NMPUKIAIHBIX 3axad. lpu
pEelIeHNN  pealbHbIX  MPAKTUYECKUX  3a7ad  oOydarluecss  pa3BUBAIOT
HAOJIOIATeNIbHOCTh, YMEHHUE HAXOJIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIOJIb30BaTh  aHAJOTHI0, 0000maTh W  KOHKPETU3UPOBAaTh  MpoOieMy.
JearenbHOCTh MO  (QPOPMHUPOBAHUIO HABBIKOB PEIICHUS MPUKIAIHBIX 3a7a4
OpraHu3yeTcsl B IPOLIECCe U3YUEHUS BCEX TEM YUeOHOro Kypca «Anredpa v Hayana
MaTeMaTUYECKOTO aHAIN3a».

Ha wu3yuenue yueOHOro Kypca «Anredpa W Hayajga MaTeMaTHYECKOTO
aHanu3a» oTBoaAuTcs 272 4vaca: B 10 kinacce — 136 yacoB (4 yaca B Hepenio), B 11
Kkiacce — 136 gacoB (4 yaca B HEJIEIIO).



COJEPXAHUME OBYUYEHUA
10 KJIACC

Yucyia v BBIYHCIECHUS

Parmmonanpabie uncia. OOBIKHOBEHHBIE U JICCSITUYHBIC JPOOH, MPOILICHTHI,
OeckoHeuHble Tnepuoandeckue apodu. Ilpumenenune apoOGel W MPOIEHTOB JIs
pelleHus MPUKIIAIHBIX 3a/1a4 U3 PAa3JIMYHBIX OTPACIICH 3HAHUN U PEAIbHOM KU3HHU.

JlelicTBuTeNnbHBIE 4YuMCla. PalMoHanbHblE W HUppPAlMOHAIBHBIE YHUCIIA.
ApudmMernueckre  omepanuu € JEHCTBUTEIBHBIMH  YUCIaMH.  Moaynb
JEWCTBUTEIBLHOTO Ynciia U ero cBoicTBa. [IpubnnxéHHbIe BRIUMCICHUS, TIpaBUia
OKpYTJICHUS, IPUKUJIKA U OLIEHKA pe3yJIbTaTa BEIYMCICHUI.

Crenenp C 1enbIM  TokaszaTeneM. buHom Herorona. Hcmons3oBaHue
noaxXosend GopMbl 3aMKUCH JACHCTBUTEIIBHBIX YUCET JUISl PEIICHUS MPAKTUYECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

ApudmeTrnueckuii KOpeHb HaTypaJIbHOM CTEIIEH! U €r0 CBOMCTBA.

CreneHb € palMOHAIBHBIM TIOKAa3aTeleM M €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIILHBIM ITOKA3aTEJIEM.

Jlorapudm uymcna. CpoiictBa sorapudma. JlecsTuuHble W HaTypaibHBIC
Jorapu@mel.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHI€HC YMCJIOBOTO aprymMeHtra. ApKCHHYC,
APKKOCHHYC U apKTAHT€HC YMCIOBOIO apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxnecTBa U TOXICCTBEHHBbIE TMPEeOOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHeHUs. PaBHOCWIbHBIE YpaBHEHHMSI M ypaBHEHUsI-ClIeICTBUs. HepaBeHCTBO,
pellleHuEe HEPABEHCTRA.

OCHOBHBIE METOJIbI PEUICHUS 1IEJIBIX U JTPOOHO-PAIIMOHAIBHBIX YPAaBHEHUN U
HEpPAaBEHCTB. MHOrowIieHsl OT OJHOW NEPEMEHHOM. [lemeHne MHOrouseHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHoOrousneHsl ¢ ueasiMu Ko puireHTamu.
Teopema Buera.

[IpeoOpazoBaHUs YHCIIOBBIX BRIPAKEHUH, COIEPIKAIIUX CTEIIEHU U KOPHH.

WpparmonanbHbie ypaBHEHHS. OcHOBHBIC METO/IbI penieHus
UppaIlMOHATBHBIX YPaBHEHUM.

[Toka3zaTenbHble ypaBHEHHS. OCHOBHBICE METOJ/bl PEIICHUS IMOKa3aTeIbHBIX

YPAaBHEHMUM.

[TpeoOpazoBaHre BEIPAKEHUM, COAEPKAIIMX JTOTAPUPMBI.

Jlorapudmuueckue ypaBHEHUSI. OcHoBHBIE METO/IBI pelieHus
Jorapu(pMUYECKUX YpaBHEHHI.

OcHOBHbIE TPUTOHOMETPUUYECKUE dbopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUUECKUX BBIPAXKEHUN. PellleHrne TPUroHOMETPpUIECKUX YPAaBHEHUN.



Pemenne cucreM nMHENMHBIX ypaBHEHHU. MarTpuua CHCTEMBI JIMHEWHBIX
ypaBHeHH. OnpeneanTenb MaTpULlbl 2X2, ero reOMEeTPUYECKUI CMBICIT U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, IPUMEHEHUE ONPEIEIUTEN Il PELICHHUS] CUCTEMBI
JMHEWHBIX ypaBHEHUW. PemieHue NpuknagHbpiX 3aa4 C HOMOIIBI CHCTEMBI
JIMHEWHBIX ypaBHEHUU. VccienoBaHne NOCTPOCHHOW MOJIENIM C ITOMOIIBI0 MaTPHII
Y OTIPENICIIATEIICH.

[locTpoeHre MaTEMATUYECKUX MOJICNIEW PEAJbHOW CUTyallMu C MOMOULIBIO
ypaBHEHHI U HepaBeHCTB. [IpruMeHEHMEe ypaBHEHUN M HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a7a4 1 3a/1a4 U3 Pa3IMYHbIX 00JIacTel HAYKU U PeasIbHOM JKU3HH.

DyHKUMH U TPaPUKHU

Oynkuusa, crnocoObl 3amanus QyHkuH. B3aumMHO oOpaTHble (QYHKIUH.
Komnosummst ¢ynkuuit. ['padux Pysakumn. DnemenTtapHble mpeoOpa3oBaHUs
rpaduKoB HyHKIUH.

OO6unacth ompeneneH!s 1 MHOXECTBO 3HadeHu ¢yHkuuu. Hynu dyHKuuu.
[IpomexxyTKH 3HAaKOMOCTOSIHCTBA. UETHBIE U HEUETHBIE PyHKUMH. [leproauyeckue
bynkiuu. [IpoMeXyTKM MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl U MUHHUMYMBbI
¢bynkun. Hanbomnbiiee n HanMeHblee 3Ha4eHNUs (PyHKIIMU HA POMEKYTKE.

Jluneitnasi, kBaapaTU4yHas M JAPOOHO-TMHEHHas (QyHKIUU. DIeMeHTapHOe
UCCIIEJOBAHUE U TIOCTPOEHUE UX TPadUKOB.

CrenenHas (pyHKIUs C HATYypaJbHBIM U II€JIbIM MOKa3aTeneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa 1 rpaduk KOpHS N-0if cTeneHN Kak GyHKIMH 0OpaTHON CTETIEHU
C HATypaJIbHBIM [MOKA3aTEJIEM.

[TokazatenbHast U jorapugmuyeckas (QyHKIUH, UX CBONCTBA U TpaduKH.
Hcnonb3oBanue rpaduxoB GyHKIUNA 17151 pEeIICHUS YpaBHEHU.

TpuroHomeTpuyeckas OKPYXKHOCTb, ONPEIEICHUE TPUTOHOMETPUYECKHUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

QOYHKIMOHAJIBHBIE 3aBUCUMOCTM B pEalbHBIX INpolieccax M SABJICHUSX.
['paduixu peanbHBIX 3aBUCUMOCTEH.

Hayana MaTeMaTH4eCKOro aHaIu3a

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJlaHUS IIOCJIEAOBaTEIILHOCTEH. MeTton
MaTeMaTUYeCKON HHIyKINHA. MOHOTOHHBIE U OTPAaHUYEHHBIE MTOCIIEI0BATEIbHOCTH.
Hctopusi BO3HMKHOBEHMSI MAaTEMaTHYECKOTO aHaIM3a KaK aHaidn3a OeCKOHEYHO
MalbIX.

Apudmernueckas U reomerpuueckas nporpeccun. beckoHeuHo yObIBaro1ast
reoMmerpuyeckas nporpeccus. CyMMa O€CKOHEYHO YObIBaIOIIEH Ie€OMETpPUYECKOM
IIPOTrpeCCU. JIMHENHBINA U 3KCIIOHEHIUAIBHBIN pocT. Hncno e. Dopmyiia CIOKHBIX
npoieHToB. Mcnonb30BaHWE MPOrpPecCUU Il  PELICHUs] pealbHBIX —3a7ad
MPUKIIATHOTO XapaKTepa.



HenpepbiBHBIe (GYHKIMH M HX CBOMCTBA. TOYKHM pa3pbiBa. ACHMITOTHI
rpaduxoB ¢ynknuii. CBoiicTBa (yHKUMH HENMpephIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUIsl PELICHHUs HEpPaBeHCTB. [IpuMeHEHHE CBOMCTB HENPEPBIBHBIX
(GYHKIMI U1 perieHus 3a/1a4.

ITepBast u BrOpas npousBojHble PyHKIMU. OnpeaeneHue, reOMETPUIECKUN 1
buznyecKuil CMBICI MPOU3BOIHON. Y paBHEHHE KacaTeIbHOM K TpaduKy (PYHKIIHH.

[IpousBognble  snemMeHTapHBIX  (QyHkumid.  IIpow3BomHas  CyMMBI,
IIPOM3BEJIEHUS, YACTHOI'O U KOMIIO3ULIMH (DYHKIUH.

MHoxecTBa U JIOTHKA

MHOXeCTBO, onepanvy HaJ MHOXECTBAMU M HX CBOWCTBA. Jlnarpammsl
Oiinepa—Benna. [IpumeHeHue TEOPETUKO-MHOXKECTBEHHOTO  ammapara  Jyis
ONMCAHUs PEAJIbHBIX IPOLECCOB W SBICHHUM, NPU PELICHUM 330a4 HU3 JAPYTUX
y4€OHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMAaTUYECKOrO OOBEKTa, CIIEJCTBUE,
JI0Ka3aTEJIbCTBO, PABHOCUJIBHBIC YPABHEHUS.

11 KJIACC

Yuciia 1 BBIYMCTICHUS

Harypanenbie u nensle yucna. IIpumeHeHne npus3HaKoB AEIUMOCTH LIEJIBIX
yuces, HauOonbpluil oOmmit penutens (naigee — HOJl) u nammeHnbinee oOree
kpaTtHoe (nanee — HOK), ocrarkoB no mosyito, anroputMa EBkiuaa st pereHust
3a/1a4 B LIEJIBIX YHUCIIAX.

KoMmmnekcHble yucna. AnreOpanyeckass W TpUTOHOMETpHUYEcKass (HOpMbI
3alliCU KOMIUIEKCHOTO 4Hcia. ApupMETHUYEeCKHE ONepalud C KOMILIEKCHBIMU
yrcnamMu. M300paxeHne KOMIUIEKCHBIX 4YHCENl Ha KOOPAMHATHOM IJIOCKOCTH.
®opmyna Myaspa. KopHu N-oii cTeneHr u3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIJIsl PelIeHUs] PU3NYECKUX U T€OMETPUUECKUX 3aau.

YpaBHeHUs U HEPABEHCTBA

CucreMa 1 COBOKYITHOCTh YPAaBHEHHI U HEPABEHCTB. PABHOCHIIBHBIE CHCTEMBI
Y CUCTEMBI-CIIEACTBUA. PaBHOCHIIbHBIE HEPABEHCTBA.

OTOOp  KOpHEH  TPUTOHOMETPUYECKHX  YpPaBHEHUH C  IOMOIUIbIO
TPUTOHOMETPHUYECKON OKPYKHOCTH. PerieHne TpuroHoMeTpuyeCcKuX HEPABEHCTB.

OCHOBHbIE METOJIBI  PELICHHUs MOKAa3aTeNbHBIX M  JOrapuMUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHHS HPPALMOHAJIBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PELICHHS CHCTEM W COBOKYIHOCTEH palMOHAIBHBIX,
UPpaLMOHATBHBIX, TOKA3aTEIbHBIX U JIOrapUPMUUECKUX YPaBHEHUN.

VYpaBHEHUs1, HEPAaBEHCTBA U CUCTEMBI C ITApaMeTpaMHu.



[IpuMeHenne ypaBHEHUN, CUCTEM Y HEPABEHCTB K PELICHUIO MATEMAaTHYECKUX
3a]a4 U 3a/1a4 U3 Pa3IMYHbIX 00JacTell HayKH U PeaibHON KU3HU, HHTEpIIpeTalus
IIOJIyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommosunuu ¢yHkui. ['eomerpudeckue o0pa3bl ypaBHEHUU U
HEPABEHCTB Ha KOOPAMHATHOM IIIOCKOCTH.

Tpuronomerpuyeckue QyHKIINU, UX CBOICTBA U IpauKH.

['paduueckre MeTONbl pellleHUs YpaBHEHUW U HepaBeHCTB. ['paduyeckue
METOJbI PELICHUS 33/1a4 C TapaMETPaMH.

Hcnonb3zoBanue rpagukoB (QyHKIMN A HCcIeAOBaHUS MPOLECCOB U
3aBHCHMOCTEH, KOTOpbIE€ BO3HUKAIOT NMPHU PEIICHUHU 3a/7ad U3 JPYTHX Y4EOHBIX
IIPEAMETOB U PEATBHOM KU3HH.

Hauana MaTeMaTH4eCKOro aHajau3a

[IpumeHeHue MpOU3BOJIHON K MCCIIEOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH U
skcTpeMyMmbl. Haxoxnenre HaubOoIbIIero 1 HAMMEHBIIET0 3HAYEHUI HENPEPBIBHOM
(yHKUIHMH Ha OTPE3KE.

[IpumMeHeHne NPOW3BOAHOM Il HAXOXKICHHS HAWIYYIIETO PEIICHUS B
NPUKIIAHBIX 3aJladax, JJIsl OMNPENENIEHUs CKOPOCTM W YCKOPEHHUs Mpolecca,
3a1aHHOTO (POPMYJITOH M TpadUKOM.

[lepBooOpa3Has, OCHOBHOE CBOWCTBO MepBOOOpa3HbIX. I[lepBooOpasHbIe
aneMeHTapHbIX QyHKIuH. [IpaBria Hax0XKAEHNUS TEPBOOOPAHBIX.

HNuterpain. ['eomerprueckuil CMBICT UHTETpalia. Berancienue onpeaenéHHoro
uHTerpana no gopmyne Hetorona-Jleitonuna.

[IpumeHeHne uHTerpaja A HAXOXKICHUS IUIOLAAEH IUIOCKUX (uryp u
00BEMOB T€OMETPUUECKUX TET.

[Tpumepsl pemennit auddepeHanbHbIX ypaBHEHU. Maremaruueckoe
MOJICJIMPOBAaHUE pEalbHBIX MPOLECCOB C MOMOMIbIO AUPPEepeHIInaTbHbIX
YPAaBHEHHUM.



[VDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VPOBEHb) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA3OBAHUAA

JIMYHOCTHBIE PE3YJBbTATBI

1) rpaaaHCKOT0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMCKOTO 00111eCTBa, TPEACTABIEHUE O MATEMATHUYECKUX
OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH, NpoUETyp
IPOKIAHCKOTO  oOmiecTBa  (BBIOOpHI, OMNPOCHI W JAPYroe), yMEHHE
B3aMMOJICHCTBOBaTh C COLMAJIBHBIMU HMHCTUTYyTAMU B COOTBETCTBUU C HX
GYHKIUSMH 1 HA3HAYCHHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUNCKON TpakIaHCKOW UACHTUYHOCTH, YBAXKEHUS K
MPOIJIOMY M HACTOSIIIEMY POCCHUMCKON MaTEMAaTHKH, LIEHHOCTHOE OTHOIICHUE K
JOCTHKEHUAM POCCUMCKUX MAaTEMATUKOB U POCCHMCKON MATEMATUYECKOW IIKOJIBI,
WCIIOJIb30BAHUE JTHX JOCTIDKCHWW B JAPYIMX HayKax, TEXHOJIOTHAX, chepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSA:

OCO3HaHHUE JYXOBHBIX IIEHHOCTEW POCCUHCKOTro Hapona, chopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MOBEJEHUS, CBS3aHHOTO C MPAKTHYECKUM
MPUMEHEHUEM JIOCTHKEHUIN HAYKHU U JIeSITETbHOCThIO YYEHOT0, 0CO3HAHUE JTUYHOTO
BKJIaJIa B IOCTPOEHUE YCTOWYMBOTO OYAYIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA

ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOYAs AICTETUKY MaTEMAaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, PEIICHU, pACCYKACHHI, BOCHPUUMYHUBOCTD K
MaTeMaTHYECKUM acleKTaM pa3uyHbIX BUJOB UCKYCCTBA;

5) pu3u4YecKOro BOCIUTAHUS:

chOpMHUPOBAHHOCTh yMEHHUS TPUMEHATH MaTEMaTUYeCKUe 3HAHUS B
MHTEpecax 3I0pOBOTO U 0€30MacHOro o0pasa >KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE THUTaHHUE, COANIAHCUPOBAHHBIM PEXUM 3aHITUU U
OTJIbIXa, peryisipHasi ¢pu3nueckas akTUBHOCTD), (DU3UYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOM €S TEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TPYAYy, OCO3HAHHUE IIEHHOCTU TPYJOJIO0Us, HHTEpPEC K
pa3MuHbIM  cepam  TPoPeCcCUOHATIBHOW  JESATEIbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MTPWIOKEHUSIMH, YMEHHUE COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymeit mnpodeccun W peamu3oBbIBaTh COOCTBEHHBIC >KMU3HEHHBIC IIJIAHBI,



TOTOBHOCTh U  CIOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHHIO U
caM000pa30BaHWI0 HAa TPOTSHKEHWU BCEH KU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 33]]a4 MaTEMAaTUUECKO HAITPaBIEHHOCTH;

7) 3KOJI0OrH4eCKOTr0 BOCIIUTAHMSI:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKONW KYJIbTYpbl, TMOHHUMAaHUE BIWSHUS
COLMAIBHO-?)KOHOMHYECKUX IMPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUAIIBHOUN
CpeIlbl, 0OCO3HAHKE TJI00ATIEHOTO XapakTepa dKOJIOTHIECKUX TTPOOIeM, OpUEHTAITUS
Ha TPUMEHECHHE MaTEMaTHMYECKUX 3HAHMM [JIs pElIeHUs 3ajJad B 00JacTH
OKpYKalollel Ccpeabl, IJIAHUPOBAHUE IIOCTYIIKOB M OLEHKH HX BO3MOXKHBIX
MOCJIEACTBUU JIJISI OKPYXKAIOILIEH CPEbI;

8) neHHOCTH HAYYHOI'0 NTO3HAHMS !

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH 1 OOIECTBEHHOM TPAKTHKHU, TIOHUMaHUE MaTEMaTHYECKOM
HayKH Kak c(pepbl 4eJIOBEUECKOM NEeSITEIILHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAUNMOCTH
JUISL pPa3BUTHS MBWIM3ALIUM, OBJIQJICHUE SI3bIKOM MAaTEMATHKUA U MaTeMaTUYECKOU
KYJBTYpOU KaK CPEJICTBOM MTO3HAHUSI MUPA, TOTOBHOCTH OCYIIIECTBIISATH MTPOCKTHYIO
U UCCIIEIOBATENBCKYIO AESTEIbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA

ba3oBble JJoruueckue 1eMCTBUA:

BBISIBJISITh U XapAaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKM MaTEMATHYECKUX
OOBEKTOB, TOHSTUM, OTHOIICHUM MEXAYy TOHSATUIMH, (QOPMYITUPOBATH
ompeieNIeHHs IOHITUH, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(HUKaINH,
OCHOBAHUSA JIJIs1 0000IIEHUS U CpaBHEHUS, KPUTEPUH MPOBOJMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (QOpMYJIUpOBaTH U  MOpeoOpa3oBbIBaTh  CYXKICHHUS:
yTBEPAUTEIbHBIE U OTPUIIATENILHBIC, €IMHUYHbBIC, YACTHBIE U O0II1e, YCIOBHBIC,

BBISIBJISITh MAaTEMATHUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPEUUS
B (akTax, JaHHBIX, HAOMIOJCHUAX W YTBEPKICHUAX, MpejiaraTb KpUTCPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U MPOTUBOPEUUN;

JieJIaTh BBIBOJABI C HCIOJB30BAaHUEM 3aKOHOB JIOTMKU, JACAYKTHUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIIOUCHUH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTeJIbCTBA MATEMATUYECKUX YTBEPKICHUMN
(IpsiMbl€ ¥ OT MPOTUBHOTO), BHICTPAUBAThH APTyMEHTAIUIO, IPUBOJAUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXK/ICHUS M BBIBOJIBL;

BBIOMpATh crmocod pemieHus y4yeOHOW 3amaun (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEIICHUsI, BRIOUpATh HauOojIee MOIXOSAIINN C YIETOM CaMOCTOSITEIHLHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ncciiegoBare/bCKHue 1eMCTBHA:



UCIOJIb30BaTh BOMNPOCHI KaK HCCJIEIOBATENbCKUM HMHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHE,  MpoOseMy,
yCTaHaBIUBAaTh MCKOMOE M JlaHHO€, (hOPMHPOBATH THIOTE3Y, apryMEHTHPOBATh
CBOIO MO3UIINIO0, MHEHUE;

IPOBOJUTH CAMOCTOSITEIbHO CIUIAHMPOBAHHBINA SKCIEPUMEHT, UCCIIEIOBAHHE
10 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTH4ecKoro o0beKTa, SBICHHsI, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy 00bEKTaMHU, SIBJICHUSIMH, ITPOLIECCaAMHU;

CaMOCTOATENIHO (HOPMYIUpPOBaTH O00OOIIEHHST M BBIBOJBI IO pe3yJibTaTaMm
OpoBeNEHHOTO  HAOJIOAEHUS, HCCIEOBAaHUSA, OLEHUBATh  JJOCTOBEPHOCTh
MOJYYEHHBIX Pe3yJIbTaTOB, BBIBOJOB M 0000ICHNI;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TAaKKe BBIIBUTATh
IPEINOIOKEHHUS O €0 Pa3BUTUHU B HOBBIX yCIIOBHSIX.

Pa6ora ¢ undpopmanmeii:

BBISIBIISATh J€UIMTH MHPOPMALIMKU, JAaHHBIX, HEOOXOAUMBIX IS OTBETa Ha
BOMPOC U IS PEIICHUS 3aa49H;

BbIOMpaTh MH()OPMALINIO U3 UCTOYHUKOB PA3TUYHBIX THIIOB, aHAIM3UPOBATD,
CHCTEMAaTHU3UPOBATh U UHTEPIPETUPOBATH HMH(DOPMALIMIO PA3TMYHBIX BUIOB U (HOpM
NpeCTaBICHHUS;

CTPYKTYpUpPOBaTh MH(GOPMALMIO, NPEACTaBIATh €€ B pa3iMuHbIX (opmax,
WLTIOCTPUPOBATH TPaPUUECKH;

OILICHHBATH HaIEKHOCTD uHbOopMaIuu o CaMOCTOSITENTEHO
c(OpMyIUPOBAHHBIM KPUTEPUSIM.

KoMMyHuUKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

OoO1enne:

BOCIIPMHUMATh U (hOPMYJIUPOBATH CYXKJICHHS B COOTBETCTBHUH C YCIOBUSIMH U
HEISIMH OOIICHUS, ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
W THCHhMEHHBIX TEKCTaX, JaBaTh IMOSCHEHHUS TI0 XOJy pElIeHUs 3aJayH,
KOMMEHTUPOBATH MOJTYYEHHBIA PE3YIIbTAaT;

B X0JiI¢ OOCYXKJIEHMS 3aJ]aBaTh BOMPOCHI MO CYIIECTBY OOCYX JTa€MOW TEMBI,
npoOJieMbl, pelIaeMOM 3ajJauM, BBICKA3bIBaTh MWJICH, HAIICJICHHBIC Ha IIOMCK
pEIlIeHUs, COTMOCTAaBIATh CBOM CYXJACHUS C CYXKICHUSIMU JPYTUX Y4YaCTHHUKOB
Jyanora, oOHapy>XMBaTh pa3jIU4Ue W CXOACTBO IMO3UIUMH, B KOPPEKTHOH (opme
bopMyIUpOBaThH pa3HOTIIACHSI, CBOM BO3PAXKEHUS,;

MPEJICTABIIATh PE3YJbTaThl PELICHUS 3aJaud, YKCIEPUMEHTA, UCCIIEI0OBAHMUS,
MPOEKTa, CaMOCTOATENFHO BBIOMPATh (OpPMAT BBICTYIUICHUS C Y4E€TOM 3aaad
MIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe YHMBepcaJbHbIe YueOHbIE el CTBUSA
Camoopranusanus:



COCTABJISITH IUIAH, AJITOPUTM PEIICHUS 33]1a4H, BIOUpaTh CIIOCO0 PEIIeHUs ¢
y4E€TOM MMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEUICHUN C Y4ETOM HOBOM MH(MOPMAIIHH.

CaMOKOHTPOJIb, IMOLIMOHAJIbHbIA HHTEJJICKT:

BJIQJ€Th  HABbIKAaMM  TO3HABaTEJIbHOM  pedieKCMM  Kak  OCO3HAHUs
COBEpIIAEMbIX JCHUCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAJETh
crioco0aMu CaMOIIPOBEPKH, CAMOKOHTPOJIA TPOIECCa W PE3yJIbTaTa PEIICHUS
MaTeMaTU4YECKOM 3a/1a4H;

NPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTb IPU PELICHUH 3a]1a4H,
BHOCUTbH KOPPEKTHUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JAHHBIX,
HaNJEHHBIX OIIMOOK, BBISIBIEHHBIX TPYAHOCTEN;

OIICHUBATh COOTBETCTBHUE PE3yJIbTATa 1IN U YCIOBUSAM, OOBSICHITH PUIUHBI
JOCTHKEHUSI WIIM HEJIOCTHXKEHHS PE3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JIaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATENbHOCTD:

MOHUMATh W HCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHON W WHIAWBUYATbLHON
paboThl TpW pemieHnH YYeOHBIX 3aJad, NPUHUMATh IeJb COBMECTHOM
JeSATEIbHOCTH, TJIAaHUPOBATh OPTraHU3AIMI0 COBMECTHOM palOoThl, pacHpeiessTh
BU/IbI pabOT, IOTOBAPUBATHCS, 00CYKAATh MIPOIIECC U pe3yibTaT paboThl, 000011aTh
MHEHHS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TPYMIIOBBIX opMax paboThl (0OCYyXaeHHSI, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBI» U UHBIE), BBIOJIHATH CBOIO YAaCTh pa0OThI M KOOPJAMHUPOBATH
CBOM JICHCTBHS C IPYTMMU WiIEHAMU KOMAaH/Ibl, OLIEHUBATh KAYE€CTBO CBOETO BKJIA/Ia
B OOmUHA TPOAYKT MO KPUTEpHsM, CHOPMYIUPOBAHHBIM  YYACTHHUKAMU
B3aMOJIEVCTBUA.

INPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 10 kjacce o00ydarmIuiics MOJYYUT CIEAYIOIINE
MPEIMETHBIE PE3yJbTaThl MO OTAEIBbHBIM TeMaM paloueil MporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hauajga MaTEMaTHYECKOTO aHAIIU3a:

Yucna v BBIYMCJICHUSA:

CBOOOJIHO OIEpPUPOBATH MOHITUSMU: pPAIMOHATBHOE YHCIO, OCCKOHEUHAs
nepuogudeckas JpoOb, TMPOIEHTHI, HUPPANMOHAIBHOE YHCIIO, MHOXECTBa
paLMOHAIBHBIX U JEUCTBUTEIIBHBIX YACEN, MOAYJIb IEUCTBUTEIBHOIO YUCIIA;

MPUMEHSATh JPOOM M TPOIEHTHI JJIS PEIICHUs TNPUKIAIHBIX 3a7ad U3
Pa3IMYHBIX OTPACIICH 3HAHUN U PEATbHOM KU3HU;

MPUMEHSITH NMPUOTUKEHHBIE BEIUUCIICHHUS, TIPABUIIa OKPYTJICHUS, TIPUKUJIKY U
OLICHKY p€3yJIbTaTa BBIYUCIICHUM;



CBOOOZHO OMEpUpoOBaTh MOHATHUEM: CTENEHb C LEJIbIM IOKa3aTeleM,
UCIOJIb30BaTh MOAXOIAIIYI0 (JOPMY 3aMUCH ACHCTBUTEIbHBIX YHCET I PEIICHUS
NPaKTUYECKUX 33]a4 U MPEACTABICHUS JaHHBIX;

CBOOOJHO OINEpPUPOBATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypaJlbHOM
CTCIICHU;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALMOHAJIBHBIM [IOKA3aTeNIeM;

CBOOOZHO OMNEpUpPOBaTh MOHATHAMH: JIOTapu(dM 4YHUCHA, ACCATUYHBIC H
HaTypaJlbHbIE JIOTapU(PMBI;

CBOOOZHO ONEpUPOBATH MOHATHUAMU: CHUHYC, KOCUHYC, TAaHI'€HC, KOTAHI'EHC
YKCIIOBOTO apryMEHTAa;

ONEepUPOBaATh MOHATUAMH: APKCHHYC, APKKOCUHYC U apKTAaHI'€HC YMCIOBOIO
aprymeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO OINEpPUPOBATh MOHATHUSMHU: TOXKJECTBO, YpPaBHEHUE, HEPABEHCTBO,
PaBHOCWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIICCTBHUSA, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh PA3JIUYHbIE METOJbl PELIEHUs pPalMOHAIBHBIX U JPOOHO-
pPAalMOHAJIBHBIX YPAaBHEHHI, INPUMEHATh METOJl MHTEPBAJIOB JUIsl PELICHUS
HEPABEHCTB;

CBOOOZHO OIEpPUPOBATh IMOHATHUSAMHU: MHOTOWIEH OT OJHOW MNEpPEeMEHHOM,
MHOTOYJICH C HEIBIMU KO3(pPHUIIMEHTaMU, KOPHU MHOTOUICHA, IPUMEHSTH JICTICHHUE
MHOTOWIEHa Ha MHOTOYJIEH C OCTaTKkoMm, Teopemy be3y u Teopemy Buera mis
peuieHus 3a1ay;

CBOOOZHO ONEpUPOBATH TMOHATUSAMU: CHUCTEMAa JIMHEHHBIX ypaBHEHU,
MaTpuIa, ONPENEIUTENb MAaTpULbl 2 X 2 W €ro IeOMETPUYECKUN CMBICI,
UCII0JIb30BaTh CBOMCTBa omnpefenutenss 2 X 2 s BBIYMCICHHUS €ro 3HA4YCHMS,
OPUMEHATh ONPENSIUTENN JUIsl PEUIeHUs CHUCTEMbl JIMHEHHBIX YpaBHEHMI,
MOJIEJINPOBATh PEAJIbHbIE CUTyallMy C IIOMOIIBI0 CUCTEMBI JIMHEHHBIX YPaBHEHU,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C TOMOIIBK) MAaTpHUIl W OINPEIEIHUTEIEH,
MHTEPNPETUPOBATH MOJYUYEHHBIN pe3yJIbTaT;

UCIIOJIb30BaTh CBOWCTBA JEHUCTBUUA C KOpPHSAMH g TpeoOpa3oBaHUs
BBIPAKEHNU;

BBITNOJIHATH PE0Opa30BaHMsI YUCIOBBIX BBIPAKEHHH, COIEPKALUX CTENEHH C
pPaMOHAIBHBIM IIOKA3aTeeM;

UCII0JIb30BaTh CBOICTBa jgorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BbIPAKEHUN;

CBOOOZHO ONEpUPOBATH MOHATUSAMU: HUPPALMOHAIbHBIE, TMOKa3aTelbHbIE U
JorapuMuyecKue ypaBHEHUS, HAXOIUTh UX PEIICHHUS ¢ TOMOIIbI0 PABHOCUIIBHBIX
NIEPEXOA0B MIIM OCYLIECTBIISS IPOBEPKY KOPHEH;



IPUMEHSTh OCHOBHBIE TPUTOHOMETpHUECKHUE POPMYJIBbI AJIs PeoOpa3oBaHUs
TPUTOHOMETPHUUYECKHUX BBIPAXKECHHIA;

CBOOOZHO OMNEpPUpPOBATh MOHITHEM: TPUTOHOMETPUUYECKOE YypaBHEHUE,
OPUMEHATh HEOOXOAUMBIE  (QOpPMyJbl Ui  pPELIECHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBAaTh pealbHbIE CUTyallUM Ha S3bIKE alreOpbl, COCTABIITH
BBIDAKEHHUSI, YPABHEHMs, HEPABEHCTBA IO YCJIOBHUIO 3aJadyM, MCCIENI0BAThH
IIOCTPOEHHBIE MOJIENH C UCII0JIb30BAHUEM armapara aareOpsl.

DYyHKUMH U TPaPUKK:

CBOOOJHO ONEpPUPOBATh NOHATUAMU: (PYHKILIHS, CIOCOOBI 3aaHus QYyHKIUH,
B3aMMHO OOpaTHble (QYHKIHHM, KOMOo3umus GyHKuud, rpaduxk QyHKIMH,
BBITIOJIHATH 3JIEMEHTapHbIE IPeoOpazoBaHus TpaduKoB QyHKIHI;

CBOOOZHO OINEpPUPOBATh MOHATUSAMU: 00JACTh ONPENEICHUS U MHOKECTBO
3HaYEHUN PYHKUMHU, HYIH QYHKLIHMH, IPOMEXKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOMHO OMEpUPOBaTh TMOHATHSAMH: UETHBIE M HEYETHBIE (DYHKIIHH,
nepuoanyeckue (PyHKIMH, MPOMEXKYTKH MOHOTOHHOCTH (DYHKIIMHM, MAKCUMYMBI U
MUHUMYMBI (YHKIUH, HauOoJblliee W HaWMEHbIIEe 3HA4YeHHWE (PyHKIMU Ha
IIPOMEIKYTKE;

CBOOOHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] PYHKIMS C HATYypaJbHBIM U
HENBIM TOKa3aTeneM, rpa@uk CTENeHHOW (PYHKIMM C HATypadbHBIM M IIEIBIM
nokasartenemM, rpauk KOpHS N-0il cTemeHu Kak (PyHKUHMU OOpaTHOM CTENEHH C
HaTypaJbHBIM [10KA3aTENIEM;

ONEpUpPOBaTh NOHATUSAMU: JIMHEHWHAas, KBaJpaTW4yHas U JIpOOHO-TMHEHHas
(GYHKIMH, BBIIOJIHATH 3JIEMEHTAPHOE UCCIIEI0OBAaHUE U TOCTPOEHUE UX IPaUKOB;

CBOOOJHO ONEPUPOBATHh MOHATUSMU: TOKa3aTelibHasg W Jorapugmuueckas
(GyHKUMM, WX CBOMCTBA M TIpaUKH, KCIONB30BaTh UX TpaduKu ISl pelieHus
YPaBHEHUI;

CBOOOZHO ONEpUPOBATHh TMOHATUSMU: TPUTOHOMETPUUECKAs OKPY>KHOCTD,
OIpEEICHHE TPUTOHOMETPUUECKUX (DYHKIIMI YUCITOBOrO apryMeHTa;

UCIONb30BaTh Trpaduku (YyHKIUNA I UCCIEIOBAaHUSI MPOIECCOB U
3aBUCUMOCTEN NpPH PEIICHUH 3aJad U3 JAPYTUX YYEOHBIX MPEAMETOB U PEanbHOU
KU3HU, BBIpAXaTh (HOPMYIaMH 3aBUCUMOCTH MEXy BETUUMHAMU;

Havyasa MaTeMaTH4eCKOro aHaJImM3a:

CBOOOJHO ONEPUPOBATH MOHATUSIMU: apudmeTHuecKkass U TeOMETpUuYecKas
nporpeccusi, 6eCKOHEYHO yOBbIBaOIIasi FEOMETPUYECKas MPOTrPeCcCHsi, TUHEHHBIN U
HKCMOHEHLUAIBHBIN pOCT, (OpMYJIa CII0KHBIX IPOLEHTOB, UMETh MPEACTABICHUE O
KOHCTAaHTE;

UCITIOJIB30BaTh IIPOTPECCUM I PELIEHUS PEaNbHBIX 33Ja4 IPHUKIAJTHOIO
XapaKkTepa;



CcBOOOHO ONEpUPOBATH MOHATUAMHU: MTOCIIEJOBATENLHOCTD, CIOCOOBI 3aJaHHsI
MOCIIEI0BATEIbHOCTEH, MOHOTOHHBIE M OrPaHUYECHHBIC MOCIEAOBATEIHHOCTH,
NOHMMAaTh OCHOBBI 3apOXJACHHUA MaTEeMaTHYEeCKOr0 aHalM3a Kak aHauu3a
OECKOHEYHO MaJbIX;

CBOOOJIHO ONEPUPOBATH MOHATUSAMU: HENPEPHIBHbIE (PYHKIIUHU, TOUKH pa3pbiBa
rpaduka QyHKINN, aCHMITOTHI Tpaduka QyHKINY;

CBOOOZHO OIEpUpPOBaTh MOHATHEM: (YHKIIHMS, HEMpepbhIBHAsT HAa OTPE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (PYHKIUH JJIs pEIICHUs 3a/1a4;

CBOOOJTHO OIEpPUPOBATH MOHATUSAMH: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIMYU, KacaTenbHas K rpaduky GyHKIUY;

BBIUUCIISTH MPOU3BOJHBIE CYMMBI, TPOM3BEICHUS, YACTHOTO M KOMIO3HUIHH
IByX (YHKIUH, 3HATH TPOU3BOIHBIC DJIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh TEOMETPUYECKUM W (U3MUYECKHM CMBICT TPOU3BOJHON st
penieHus 3aaad.

MHokecTBa M JIOTHKA:

CBOOOMHO  OMEpHpPOBaTh MOHATHUSMH: MHOXECTBO, OIEpalMd  Haj
MHO>KECTBaMU;

UCII0JIb30BATh TEOPETUKO-MHOKECTBEHHBIN arnmapar JJis ONMUCAHUs PEAIbHbBIX
IIPOLIECCOB U SIBJICHUM, IPU PEIICHUH 3a]]a4u U3 JPYTUX Y4eOHbIX IPEIMETOB;

CBOOOZHO OIEpPHPOBATh TMOHATHUSMH: OIpENEICHHe, Teopema, ypaBHEHHUE-
CJIEJICTBHE, CBOMCTBO MaTEMaTHUECKOT0 00BEKTa, I0KA3aTeIbCTBO, PABHOCUIIbHBIC
YpaBHEHUS U HEPABEHCTBA.

K xoniy obydyenuss B 11 kjacce oOyd4aroumuics MOTYYUT CIETYIOIINE
IpeIMETHbIE Pe3yJbTaThl MO OTIACNBbHBIM TeMaM padouell mporpaMMmsbl yueOHOTro
Kypca «AnreOpa 1 Hayajla MaTeMAaTUYECKOTO aHATN3a:

Yucia 1 BLIYMCTIEHHUS:

CcBOOOIHO ONIEPUPOBATH MOHATUSAMU: HATYPAJIbHOE U 1I€JI0€ YU CII0, MHOXKECTBA
HATYpaJIbHbIX M LEJNbIX YUCEJI, UCIIOJIb30BATh MPU3HAKHU JEIUMOCTH LENbIX YHUCET,
HOJ/l m HOK nHaTypasibHBIX 4McCen Il pEUICHUs 3a1ad, NPUMEHSATH aJrOpUTM
EBknuna;

CBOOOMHO OMEpUpOBAaTh TMOHITHEM OCTAaTKa IO MOJYJO, 3alUChIBATh
HATypaJbHBIC YMCIIa B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAX CUMCIICHUS;

CBOOOZHO OMNEpPUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCIO U MHOKECTBO
KOMIUICKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE YHCIa B alreOpanmdeckoil u
TPUTOHOMETPUUYECKON (hopMe, BHITIONHATH apu(PMETHUECKUE ONEpalii ¢ HUMH H
n300paxkaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHEeHUS U HEPABEHCTBA:



CBOOOJIHO OMEPHPOBATH TMOHATUSIMH: WPPAIMOHAIBHBIC, TOKA3aTeIbHBIE U
jJorapuMUYECKUEe HEPABEHCTBA, HAXOAUTh WX PEHICHUS C  ITOMOIIBIO
PaBHOCWIJIBHBIX TIEPEX0JIOB;

OCYHIECTBJISATh OTOOpP KOpPHEH TNpU pEUICHUU TPUTOHOMETPUUYECKOTO
ypaBHEHMUS;

CBOOOJTHO OMEpUPOBATh TMOHSATHEM TPUTOHOMETPUUYECKOE HEPaBEHCTBO,
NPUMEHATh  HeoOxomumple  (OPMYJBI ISl  PEUIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJITHO ONEPUPOBATH MOHSATUSIMU: CUCTEMA U COBOKYIHOCTh YPAaBHEHUU U
HEPaBEHCTB, PABHOCWJIbHbIE CUCTEMbl U CUCTEMbI-CIEACTBUS, HAXOJIUTh PELICHUS
CUCTEMBI I COBOKYITHOCTEH PaIlMOHAIBHBIX, HPPAIMOHAIBHBIX, MOKA3aTEeIbHBIX U
JorapuMUYECKUX YPAaBHCHUN U HEPABEHCTB;

pemarb paloHalIbHEbIE, UppalMoHaIbHbIE, MOKa3aTeJbHBIE,
gorapuMUYECKUe W  TPUTOHOMETPUYECKHE ypaBHEHUS U  HEPABEHCTBA,
COJIEp KaIIfe MOYJIU U TTapaMeTphI;

MPUMEHSTH TpadUuecKre METOABI IS PEIICHUS YPaBHCHUN U HEPABEHCTB, a
TaKXKe 3a7a4 C mapaMeTpaMu;

MOJICIMPOBAaTh peajbHble CHUTyallMM Ha S3bIKE aireOpbl, COCTaBIATH
BBIDOKEHUSI, YpPAaBHEHUS, HEPABEHCTBA U MX CHUCTEMbl IO YCJIOBHIO 3aJlayH,
UCCIIEJIOBAaTh MOCTPOCHHBIE MOJEIU C HCIOJb30BAHUEM ammnapara anreOphl,
WHTEPIPETUPOBATH TIOTYUYCHHBIN pe3yIbTaT.

DOyHKUMH U TPAPUKH:

CTPOUTh TpadUKU KOMIO3UIMU (PYHKIUH C TOMOIIBIO 3JIEMEHTapPHOTO
MCCJIEIOBAHUS U CBOMCTB KOMITO3UIIMH JIBYX (DYHKIIUA;

CTPOUTH TeOMETPHUCCKIE 00pa3bl ypaBHEHU 1 HEPABEHCTB Ha KO OPIMHATHON
MJI0CKOCTH;

CBOOOJTHO  ONEpPUPOBATh TMOHATHSAMHU: TpaQuUKA TPUTOHOMETPUUYECKHUX
byHKIMI;

NPUMEHATh (QYHKIIUU JJI1 MOJICIMPOBAHUS W HWCCICIOBAHUS PpPeaTbHBIX
IIPOLIECCOB.

Havana MmaTeMaTH4eCcKOro aHajm3a:

UCII0JI30BATh MPOU3BOIHYIO SISl UCCIEA0BaHUS (DYHKIIMM HA MOHOTOHHOCTh
U DKCTPEMYMBI;

HAXOJUTh HANOOJbIIIEC U HAMMCHBIIICE 3HAUCHUS (YHKIIMA HENPEPHIBHON Ha
OTpE3KE;

UCIIOJIb30BaTh TMPOU3BOJHYIO ISl HAXOXJEHWS HAWIYYIIeT0 PEIICHUs B
MPUKJIATHBIX, B TOM YHCJIE COIIMAIBHO-I9KOHOMUYECKUX, 3a/1a4ax, IS ONPEICICHUS
CKOPOCTH U YCKOpPEHHS Tpoliecca, 3aJaHHOr0 GopMyIIoN Win rpapukom;



CBOOOZHO OMNEepUpOBaTh TMOHATUSAMHU: MEPBOOOpa3Has, ONpeeIEHHBIH
UHTErpaJl, HAXOJIUTh IEPBOOOpPA3HBIC SJIEMEHTAPHBIX (QYHKIHMA W BBIYUCIATDH
uHTerpai no gopmyne Hetorona-JleliOnua;

HaXOAMTH IIJIOLIA/IN IUIOCKUX PUTYp U OOBEMBI TEJI C IOMOILBIO UHTETPAa;

UMETh IPEACTaBICHUE O MAaTEMaTHYECKOM MOJECIMPOBAHMM Ha IIpUMEpE
cocraBieHus TudHepeHINaTbHBIX YPaBHEHHI;

pemaTh NPUKIAAHBIE 3a1a4d, B TOM YMCIIE COLMAJIbHO-3KOHOMHYECKOIO U
(u3nYECKOro XapakTepa, CpeAcTBaMU MaTeEMaTHUECKOIO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (undposbie)
n/n NPOrpamMMbI Bcero Kontpoabnsie — IpaxTiieckue o0pa3oBaTte/ibHbIC
padoThI padoThI pecypenr
MHOX€ECTBO 1€CTBUTEIIbHBIX YUCEIL.
1 Muorouwiensl. PanmonanbHble ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEWHBIX
YpaBHEHUU
5 Oyukuuu u rpaduku. CreneHHas QyHKIUS C 12 1
LEJIbIM IT0Ka3aTeIeM
3 ApudmeTrueckuil KOpeHb N-Oi CTENEHHU. 15 1
WppaumnonanbHble ypaBHEHUS
4 [TokazarenpHas pynkums. [lokazarensHbie 10 1
ypaBHEHUS
5 Jlorapudpmuueckas GpyHKIuUS. 18 1
Jlorapudmuyueckue ypaBHeHUS
5 TpuroHomeTprdecKkue BbIpaKE€HUs U 29 1
ypaBHEHUS
[TocnenoBaTeTbHOCTH M IPOTPECCUN 10
HenpepsiBable pynkiuu. [IponszBoanas 20
9 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATHU3AIIHS 5 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n MpPOrpaMMbl Bcero Konrpoabnpie  Ipakruieckue odpa3oBaTebHbIE
padoThI padoThI pecypest
1 HccnenoBanue GyHKIHIA C TTOMOIIIBEO 99 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 MHTETpAI 12 1
3 I'padyiku TPUrOHOMETPHUECKUX ()YHKIIHH. 14 1
TpuronoMeTpuyeckre HEpaBeHCTBA
4 HppanroHaibHbie, TOKa3aTSIbHBIC U 24 1
JorapupMHUECKUE HEPABCHCTBA
KomriekcHbie ncia 10
HarypanbHble u niensie yncia 10
CHuCTeMBI paliMOHALHBIX, HPPAIIMOHATBHBIX
7 MOKa3aTeIbHBIX U JOrapu(pMUIECcKux 12 1
YPaBHEHUHU
8 3aaqn ¢ mapameTpamMmu 16 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEeMaTH3aIlUs 16 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3ydeHus

JJIeKTPOHHBbIE MU(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

MHO03k€ecTBO, Onepauy Hal
MHO>ECTBAMU U UX CBOMCTBA
Juarpammsl Dlinepa-Benna
[IpuMeHeHne TeopeTUKO-
MHO’KECTBEHHOIO armapara Jis
peleHus 3a1ad

https://m.edso00.ru/91ZKXD884

https://m.edsoo.ru/6A75109KA

https://m.edso0.ru/F99Z2682PX

PammonansHEIE YMCHa.
OOBIKHOBEHHBIE U JECITUYHBIE
JpoOH, TIPOLICHTHI,
OecKOHEYHbIEC IEPUOANYECKUE
npodu

https://m.edso0.ru/LTS2XKI2C

PammonansHbIE yMCHa.
OOBLIKHOBEHHBIE U JE€CITUYHBIE
JpoOH, TIPOLICHTHI,
OeCKOHEUYHBIC IEPUOANUECKUE
npodu

https://m.edsoo.ru/3EDOB3EK?2

[Tpumenenue apobeit u
HPOLIEHTOB JUIS PEIICHHS
MPUKIAIHBIX 3a71a4

https://m.edsoo.ru/OEPEO5IWI

[Ipumenenue npobeit u
MIPOIICHTOB TSI PEIICHHS
NPUKJIAIHBIX 3a/1a9

https://m.edsoo.ru/NVFYZJHRP



https://m.edsoo.ru/91ZKXD884
https://m.edsoo.ru/6A75109KA
https://m.edsoo.ru/F99Z682PX
https://m.edsoo.ru/LTS2XKI2C
https://m.edsoo.ru/3EDOB3EK2
https://m.edsoo.ru/0EPEO5IWI
https://m.edsoo.ru/NVFYZJHRP

JlelicTBUTENIbHBIEC YHCIIA.
PanmonansHbie 1
HppalnyoHaJbHbIC YHCTa

https://m.edso0.ru/P7VKRZOSG

10

11

Apudmernueckre onepaum ¢
JeCTBUTEIIbHBIMU YHACITAMHU

Monynb neiCTBUTENILHOTO
YHclIa U €r0 CBOMCTBA

[TpuGm>xEHHBIC BEIYMCIICHHUSI,
MpaBujIa OKPYIJICHMUS,
MPUKUIKA U OLIEHKA pe3yJibTaTa
BBIYMCIICHU I

https://m.edsoo.ru/B6MRUCVWY

https://m.edsoo.ru/PUL6AZVIW

https://m.edso00.ru/8RFTXG6E3

12

OCHOBHBIE METOIBI PEIICHUS
LEJIBIX U APOOHO-
paroHaIbHBIX YPAaBHEHUH U
HEPABEHCTB

https://m.edsoo.ru/CM8WFBMJ8

13

OcHOBHBIE MCTOBI pCHICHUA
HEJIBIX U APOOHO-
paloHaIbHBIX YPAaBHEHUH U
HEPABEHCTB

https://m.edsoo.ru/YE28LQQJ2

14

OCHOBHI)IG METOABI pemeHI/m
IEJIBIX U APOOHO-
PaAIMOHATILHBIX YPAaBHCHUH H
HEPaBEHCTB

https://m.edsoo.ru/Z395M64DM

15

MHorousieHs! OT OHOMI
nepeMeHHoi. Jlenenue
MHOTOYICHA Ha MHOTOUJICH C
octaTtkoM. Teopema besy



https://m.edsoo.ru/P7VKRZOSG
https://m.edsoo.ru/B6MRUCVWY
https://m.edsoo.ru/PUL6AZVJW
https://m.edsoo.ru/8RFTXG6E3
https://m.edsoo.ru/CM8WFBMJ8
https://m.edsoo.ru/YE28LQQJ2
https://m.edsoo.ru/Z395M64DM

16

MHOTOYJICHBI C IEeTBIMU
koaurmentamu. Teopema
Buera

https://m.edsoo.ru/PBIEYHJZF

17

18

19

20

21

Pemenne cucrteM TUHENHBIX
ypaBHEHU I

Pemenue cucrem JIMHENHBIX
yYpaBHEHUHU

Marpuiia cucTeMbl JIMHEHHBIX
ypaBHeHui. Onpenenurenb
MaTpHULbI 2X2, ero
T€OMETPUUYECKHUI CMBICT U
CBOIICTBA; BLIYUCIECHHUE €0
3HAYCHUS

Onpenenurens MaTpuLbl 2%2,
€ro reOMETPUYECKHI CMBICT U
CBOMCTBA; BEIYHCIICHHE €TO
3HAUCHUSA

[IpuMenenue onpenenurens
JUISL PELLIEHUs] CUCTEMBI
JIMHEUHBIX YPABHEHUN

https://m.edsoo.ru/1E183555U

https://m.edsoo.ru/ICEJDO5GK

https://m.edsoo.ru/BAM2QCKWE

https://m.edsoo.ru/SMZUEKYQJ

https://m.edso0.ru/9P3E3FF4Z

22

Pemenne nmpukiagHpIX 3a1a4 C
MTOMOILBIO CUCTEMBI JINHEWHBIX
ypaBHEHUI

https://m.edsoo.ru/IKJE16E2L

23

24

Pemenune npuknaaHeix 3aaa4 ¢
ITOMOIIIBIO CUCTEMEI JIMHEHHBIX
ypaBHEHUU

KonTtponbnas pabora:
"PanmoHanbHble ypaBHEHUS U

https://m.edsoo.ru/A9H81W33G

https://m.edso0.ru/OHOPJ57VZ



https://m.edsoo.ru/PBIEYHJZF
https://m.edsoo.ru/1E183555U
https://m.edsoo.ru/ICEJDO5GK
https://m.edsoo.ru/BAM2QCKWF
https://m.edsoo.ru/3MZUEKYQJ
https://m.edsoo.ru/9P3E3FF4Z
https://m.edsoo.ru/IKJE16E2L
https://m.edsoo.ru/A9H81W33G
https://m.edsoo.ru/0HOPJ57VZ

HepaBeHCTBA. CUCTEMBI
JIMHEWHBIX YpaBHEHUN"

25

@yHKIMS, CIIOCOOBI 3aJaHUS
¢ynkunu. Bzaumao oOpaTHbIe
¢ynkunu. Komnosunus

byHKIII

https://m.edso0.ru/1XYSI5M28

26

27

28

29

I'padux pyHKIMY.
DnemMeHTapHbIe
npeoOpa3oBanus rpaguKoB
byHKIMMA

OO6nacTp ornpeneneHus u
MHOYECTBO 3HaUCHHH
¢ynkunu. Hynmu ¢pysaknmm.
IIpomexxyTku 3HaK
MIOCTOSTHCTBA

YérHble U HEUETHBIE (PYHKIIUU.
[Tepuonuueckue GyHKIUH.
[IpomeKyTKHM MOHOTOHHOCTH
byHKIUA

MakcuMymMbl U MUHUMYMBbI
¢ynkuuu. Haubonpiee u
HauMEHbIIIee 3HaYCHIE
GYHKIIMH HAa IPOMEKYTKE

https://m.edsoo.ru/7JGTFZZYA

https://m.edsoo.ru/VUOHQSOCV

https://m.edsoo.ru/NTM7RIGX4

https://m.edso0.ru/ZOMN672NG

30

JIuHeiHas, KBaJipaTU4YHas U
IpoOHO-THHENHHas PYHKIHH

https://m.edsoo.ru/BZDF8VYZT

31

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTpOEHUE TPaPUKOB ITHX

byHKIII

https://m.edsoo.ru/CP7UKTI1V



https://m.edsoo.ru/1XYSI5M28
https://m.edsoo.ru/7JGTFZZYA
https://m.edsoo.ru/VU0HQS0CV
https://m.edsoo.ru/NTM7RJGX4
https://m.edsoo.ru/Z0MN672NG
https://m.edsoo.ru/BZDF8VYZT
https://m.edsoo.ru/CP7UKTI1V

32

DJIeMEHTapHOE UCCIIEIOBAaHUE U
MOCTPOCHHE TPAPHUKOB ITHX

byHKIMHA

https://m.edsoo.ru/NAJFF14CO

33

34

35

CreneHs ¢ 1eJIbIM
noka3arenem. buaom HeroToHa
CrenieHs ¢ 1EJIBIM
nokazareneM. bunom HrroToHa
CrenenHast GyHKIHS C
HATypaJbHbIM U LIEJIBIM
nokazateneM. E€ cBoiicTBa u

rpaduk

https://m.edso00.ru/2ST90M2GO

https://m.edsoo.ru/K6XLQ4UJX

https://m.edsoo0.ru/072LC5R6V

36

KonTtponsnas pabora:
"Crenennas ¢pynkius. Eé
cBoiicTBa U rpapuk"

https://m.edsoo.ru/431WRJ3Y?2

37

ApudmeTnueckuii KopeHb
HaTypaJbHOMN CTEIIEHU U €T0
CBOMCTBA

https://m.edsoo.ru/VEMYOB1CV

38

Apudmernueckuit KOpeHb
HaTypaJbHOMN CTENIEHU U €T0
CBOMCTBa

https://m.edsoo.ru/B4ANSPUZEB

39

40

[IpeoOpa3zoBaHuUs YHCIOBBIX
BBIPAXXCHUH, COJICPIKAIINX
CTETICHH ¥ KOPHU
[IpeoOpazoBaHus YUCIOBBIX
BBIPAKECHUM, COAECPIKALUX
CTETICHH ¥ KOPHU

https://m.edsoo.ru/VVR15USBDE

https://m.edsoo.ru/PRR3BH17H



https://m.edsoo.ru/NAJFF14CO
https://m.edsoo.ru/2ST9QM2GO
https://m.edsoo.ru/K6XLQ4UJX
https://m.edsoo.ru/072LC5R6V
https://m.edsoo.ru/431WRJ3Y2
https://m.edsoo.ru/VEMYOB1CV
https://m.edsoo.ru/B4NSPUZEB
https://m.edsoo.ru/VR15USBDE
https://m.edsoo.ru/PRR3BH17H

41

[IpeobpazoBanus YMCIOBBIX
BBIPOKEHUH, CONIEpKAIIUX
CTETICHU W KOPHU

https://m.edsoo.ru/GMO7CPCQG

42

HppanumonaibHble ypaBHEHMUS.

OcHOBHBIE METO/IbI PELLICHUS
VUPPALMOHAIBHBIX YPABHEHUN

https://m.edsoo.ru/DHW5QA79M

43

44

45

HppaunoHanbHble ypaBHEHUS.

OcHOBHBIE METOIbI PELLIEHUS
VUPPALMOHAIBHBIX YPABHEHUN

WppanuonansHble ypaBHEHUS.

OcHOBHBIE METO/BI PELLICHUS
UppalMOHATIBHBIX YPaBHEHUN

PaBHOCUIIBHBIE TIEpEXO/BI B
PELICHUHN UPPaALUOHAIBHBIX
yYpaBHEHUHU

https://m.edsoo.ru/DN896TF02

https://m.edsoo.ru/1X40FNHPA

https://m.edso0.ru/0O2VV516B4

46

PaBHOCWIIBHBIE ITEPEXO/BI B
pEeLIEeHNN UPPALMOHAIIBHBIX
yYpaBHEHUNU

https://m.edsoo.ru/RPXZVEFMHT

47

PasHOCHIBHEBIE epexoanl B
PEIICHNHU NPPAlIMOHAJIBHBIX
ypaBHEHUH

https://m.eds00.ru/261843DBS

48

PaBHOCHIIBHBIE TIEPEXO/BI B
PCIICHNU NPPALTUOHAIBHBIX
ypaBHEHUU

https://m.edso00.ru/O87ZL0E2K

49

CgoiicTBa u rpaduk KOpHS N-0if

CTETICHU KaK (yHKIIUU
00paTHOH CTETeHu ¢
HATYpPaJbHBIM ITOKA3aTEeIIEM

https://m.edso0.ru/8JLO4FGQ9



https://m.edsoo.ru/GMO7CPCQG
https://m.edsoo.ru/DHW5QA79M
https://m.edsoo.ru/DN896TF02
https://m.edsoo.ru/1X40FNHPA
https://m.edsoo.ru/O2VV5I6B4
https://m.edsoo.ru/RPXZVFMHT
https://m.edsoo.ru/261843DBS
https://m.edsoo.ru/O87ZL0E2K
https://m.edsoo.ru/8JLO4FGQ9

50

CgoiicTBa u rpaduk KOpHs N-0if
CTENEeHHU KaK QYHKIINU
OOpaTHOM CTETICHH C
HaTypaJIbHBIM [TOKa3aTelIeM

https://m.edsoo.ru/JOHAUMLOM

51

KonTtponsHas pabora:
"CBoiicTBa u rpaduk KopHs N-
oii crenenu. MppanuoHaibHble
ypaBHeHuUs"

https://m.edso0.ru/01A6HO8VZ

52

53

54

Crenens ¢ pallMOHATIbLHBIM
IoKa3aTelieM U € CBOMCTBA
Crenens ¢ pallMOHAIbHBIM
IOKa3aTejieM U €€ CBOIMCTBA

CreneHb ¢ paliMoOHaIbHBIM
IIOKa3aTeJIEM U €€ CBOMCTBA

https://m.edsoo0.ru/3PMBUKOGP

https://m.edsoo.ru/HFJPEPWL9

https://m.edsoo.ru/HDVG5NJ1T

55

56

57

[TokazatenpHas GhyHKIINS, €€
CBOIcTBa U rpaduk

Hcnonb3oBanue rpapuka
(GyHKLIMY 1715 peleHust
ypaBHEHUU
HWcnonp3oBanue rpaduxa
GyHKINY 1715 pelieHus
YpaBHEHUNU

https://m.edso00.ru/T7TGPDUVRM

https://m.edsoo.ru/NI11711BM

https://m.edsoo0.ru/9PE3YWZ25

58

IToka3aTenbHbIE ypaBHEHUS.
OcHOBHBIE METO/BI PELLIEHUS
[IOKa3aTeJIbHBIX YPaBHEHUU

https://m.edsoo.ru/NXLINJSWM

59

IToka3aTenbHbIE ypaBHEHUS.
OCHOBHBIE METO/IbI PEILICHUS
[OKa3aTeIbHbIX YPaBHEHUN

https://m.edsoo.ru/ITA6IMG1X



https://m.edsoo.ru/JQHAUMLOM
https://m.edsoo.ru/01A6HO8VZ
https://m.edsoo.ru/3PMBUK0GP
https://m.edsoo.ru/HFJPEPWL9
https://m.edsoo.ru/HDVG5NJ1T
https://m.edsoo.ru/T7GPDUVRM
https://m.edsoo.ru/NII171IBM
https://m.edsoo.ru/9PE3YWZ25
https://m.edsoo.ru/NXLINJ5WM
https://m.edsoo.ru/1TA6IMG1X

IToka3arenbHble ypaBHEHUS.

60 OCHOBHBIE METO/IbI PEIICHUS https://m.edsoo.ru/YWT7H8GT7
MOKa3aTeIbHBIX YPaBHCHHI
KonTtponsHas padora:

61 "TTokazarenpHast PYHKIIHSL. https://m.edsoo.ru/HNIC60AK8
[TokazarenbHble ypaBHEHUS"
J . Coii

62 orapuw wnena. Cpoficrsa https://m.edsoo.ru/E2G7K9QW6
norapupma
JI . CBoii

63 orapuw tmexa. Cpoiicrsa https://m.eds00.ru/192RS5MOM
Jorapudpma
Jlora cna. CBoiicTBa

64 rapuy mena. Cooiicrs https://m.eds00.r/EMCQ4R3B7
norapudma

65 JlecATHIHbIC W HATYPAIIbHBIC https://m.edsoo.ru/NBUG10GSP
aorapudmsl

66 JlecATHHBIC H HATYpaTbHEIC https://m.edsoo0.ru/EMWTCSPQY
Jorapupmbl
IIpeo6paszoBanue AKCHMI,

67 PEOOPAIOBATIHE BLIPANCHIH https://m.edso0.ru/OQFOWHEX5
COJIepXKaIIuX Jorapudmbl
[Ipeo6 i

68 PeODPASOBAIIIE BLIpAKCHILL, https://m.eds00.ru/L XMJ440AU
CoJIepXKaIIux Jorapudmpl
[Ipeo6 i

69 PEODPASOBAIHE BLIPARCHILL, https://m.edsoo.ru/EP6U39IXNM
coJiepKaIUX JOorapru(pmbl
Jlora ecka

70 o pI:I(bMHq Kast QYHKL, https://m.eds00.ru/8TW3GXDH6
e€ cBoiicTBa U rpaduk
Jlo

71 rapupMIeckas QYHKL, https://m.edso0.ru/KY GICASAF

e€ cBoiicTBa U rpadukx



https://m.edsoo.ru/YWT7H8GT7
https://m.edsoo.ru/HNIC6OAK8
https://m.edsoo.ru/E2G7K9QW6
https://m.edsoo.ru/I92RS5MOM
https://m.edsoo.ru/EMCQ4R3B7
https://m.edsoo.ru/NBUG10GSP
https://m.edsoo.ru/EMWTCSPQY
https://m.edsoo.ru/OQF9WHEX5
https://m.edsoo.ru/LXMJ44QAU
https://m.edsoo.ru/EP6U39XNM
https://m.edsoo.ru/8TW3GXDH6
https://m.edsoo.ru/KYG9C4S4F

72

Ucnonb3oBanue rpaduka
GYHKIMY IS peIeHUs
ypaBHEHUH

https://m.edsoo.ru/VBLWTS50G

73

Hcnonb3oBanue rpaduka
(byHKUIMU 715 pelieHust
ypaBHEHUI

https://m.edsoo.ru/5CIKV1ZUF

74

75

76

Jlorapugmuueckue ypaBHEHUS.
OCHOBHBIEC METO/IBI PEIICHUS
JOTapuPMHUECKUX yPaBHEHUI

Jlorapugmuueckue ypaBHEHUS.
OcHOBHBIE METO/BI PELLICHUS
JorapupMHUUECKUX ypaBHEHUIH

Jlorapudmuueckre ypaBHEHUSI.
OcHOBHBIE METO/BI PELLICHUS
Jorapu(pMHUUECKUX ypaBHEHUH

https://m.edsoo.ru/STONRDYGS

https://m.edsoo.ru/22FDXMI14S

https://m.edsoo0.ru/Z2GEE6311

77

PaBHOCUIIBHBIE TIEpEXO/IBI B
pelIeHnH JorapupMUUEcKux
YpaBHEHUNU

https://m.edsoo.ru/SWDPQWD14

78

PaBHOCHIIBHBIE TIEPEXO/IBI B
pelieHnH JorapupMuuecKux
ypaBHEHUU

https://m.edso00.ru/OVYGSNTLD

79

KonTtponbHas pabora:
"Jlorapudmuyeckast pyHKIuUS.
Jlorapudmuueckue ypaBHeHus"

https://m.edsoo.ru/I8PXC5ZEA

80

CuHyc, KOCUHYC, TAHT€HC U
KOTAHI'€HC YHCIOBOTO
apryMeHTa

https://m.edsoo.ru/YAGEE8VC3



https://m.edsoo.ru/V8LWTS50G
https://m.edsoo.ru/5CIKV1ZUF
https://m.edsoo.ru/STONRDYGS
https://m.edsoo.ru/22FDXMI4S
https://m.edsoo.ru/Z2GEE63I1
https://m.edsoo.ru/9WDPQWD14
https://m.edsoo.ru/0VYGSNTLD
https://m.edsoo.ru/I8PXC5ZEA
https://m.edsoo.ru/YAGEE8VC3

81

CuHyc, KOCUHYC, TAHT€HC U
KOT@HT€HC YHCIIOBOTO
aprymeHTa

https://m.edsoo.ru/FOW50Q8FFL

82

ApKcuHYC, apKKOCUHYC U
apKTaHI€HC YHUCIIOBOIO
aprymeHra

https://m.edso0.ru/A20WOVOPY

83

84

85

86

ApKcuHyC, apKKOCUHYC U
apKTaHT€HC YHUCIIOBOTO
aprymeHra
Tpuronomerpuueckas
OKPYXHOCTB, OIIPENETICHHE
TPUTOHOMETPUUYECKUX (YHKLUIH
YHCJIOBOT'O apryMeHTa

Tpuronomerpuueckas
OKPYXHOCTB, OIIPENETICHHE
TPUTOHOMETPUUYECKUX (YHKLUI
YHCJIOBOT'O apryMeHTa

OCHOBHEBIE
TPUTOHOMETPHYECKHE

bopmyIbI

https://m.edsoo.ru/9A0XNXSJ0

https://m.edsoo.ru/YA3XPQ1JL

https://m.edsoo.ru/7TEBAMGFBR

https://m.edsoo.ru/7G41UGG6B

87

OcCHOBHEBIE
TPUTOHOMETPUIECCKHE

bopmyIbl

https://m.edsoo.ru/JB8BG5ATI

88

OCHOBHBIE
TPUTOHOMETPHUICCKHE

bopMyIibt

https://m.eds00.ru/C5YUBTBTC



https://m.edsoo.ru/F9W5Q8FFL
https://m.edsoo.ru/A20WOV0PY
https://m.edsoo.ru/9A0XNXSJ0
https://m.edsoo.ru/YA3XPQ1JL
https://m.edsoo.ru/7EBAMGFBR
https://m.edsoo.ru/7G41UGG6B
https://m.edsoo.ru/JB8BG5ATI
https://m.edsoo.ru/C5YUBTBTC

89

OCHOBHEBIE
TPUTOHOMETPHUYCCKHE

bopMyITBI

https://m.edso00.ru/6GNQGH5MV

90

[IpeobpaszoBanue
TPUTOHOMETPUUYECKUX
BBIPAKECHUI

https://m.edsoo.ru/U9IM91UJVJ]

91

92

93

[TpeoGpa3oBanue
TPUTOHOMETPUYECKHUX
BBIPAKECHUI

[IpeobpazoBanue
TPUTOHOMETPUUECKHUX
BBIPAXKECHUM

[IpeoOpazoBanue
TPUTOHOMETPUUYECKUX
BBIPAKECHUI

https://m.edsoo.ru/MEB4SJ2PW

https://m.edsoo.ru/RINAIF49S

https://m.edsoo.ru/6EH5SHHHY

94

Pemienne TpuroHOMETpUYECKUX
ypaBHEHUU

https://m.edsoo.ru/LGDUR382T

95

96

Pemenue TpuronomMeTpuyECKuX
ypaBHEHUU

Pewienne TpuroHOMETpUYECKUX
YpaBHEHUNU

https://m.edsoo.ru/PQLVEZGJE

https://m.eds00.ru/QOK5GFZ7H

97

Pemrenne TpuroHOMeTpUYECKUX
ypaBHEHUU

https://m.edsoo.ru/YR05D8PZ5

98

Pemienne TpuroHOMeTpUYECKUX
ypaBHEHUU

https://m.edso0.ru/IUSPKNSQT

99

Pemenue TpuronomMeTpuyECKuX
ypaBHEHUN

https://m.edsoo.ru/U7TNBWCNDW



https://m.edsoo.ru/6GNQGH5MV
https://m.edsoo.ru/U9M91UJVJ
https://m.edsoo.ru/MEB4SJ2PW
https://m.edsoo.ru/R9NAIF49S
https://m.edsoo.ru/6EH5SHHHY
https://m.edsoo.ru/LGDUR382T
https://m.edsoo.ru/PQLVEZ6JE
https://m.edsoo.ru/QOK5GFZ7H
https://m.edsoo.ru/YR05D8PZ5
https://m.edsoo.ru/1U5PKNSQT
https://m.edsoo.ru/U7NBWCNDW

100

Pemienne TpuroHOMeTpU4YECKUX
ypaBHEHUH

https://m.edsoo0.ru/89ZKWG015

101

KonTtponsnas pabora:
"TpuroHomeTpuyecKue
BBIPQKEHUS U
TPUTOHOMETPHUUYECKHE
ypaBHeHHuA"

https://m.edsoo.ru/IF11SN760Q

102

ITocimenoBaTeabHOCTH, CLIOCOOBI
3aJIaHus OCJICA0BATEIILHOCTEH.
Metox MaTeMaTHUeCKOM
WHIYKIAH

https://m.edsoo.ru/5SVMC7JBEV

103

104

MOHOTOHHBIE Y OTPAaHUYEHHBIE
IIOCJIEIOBATEIbHOCTH. McTOpus
aHayM3a 0ECKOHEYHO MaJIbIX

Apudmernueckas mporpeccus

https://m.edsoo.ru/ZV4AYOVRL

https://m.edsoo.ru/5S0RW02V1E

105

106

107

I'eomerprueckas nporpeccust
beckoneuHo yosiBaromias
reoMeTpuyYecKasi Iporpeccust
CyMMa 0eCKOHEYHO
yOBIBaroIIEi reOMeTpUIEeCKOi
pOTrpeccuu

https://m.edsoo.ru/ED20JQZ24

https://m.edsoo.ru/VVG377T8EY

https://m.edsoo.ru/TY1S3DAPL

108

JIvHeiHbIi
SKCHOHEHIIMAIBHBIN POCT.
Hucno e. PopMyiia CI0KHBIX
IIPOLIEHTOB

https://m.edsoo.ru/UM1H7BTW?2

109

JIuneiinbplii 1
AKCIOHEHIIMATbHBIN POCT.

https://m.edso0.ru/CEY72CW58



https://m.edsoo.ru/89ZKWG015
https://m.edsoo.ru/IF11SN76Q
https://m.edsoo.ru/5VMC7JBEV
https://m.edsoo.ru/ZV4AYOVRL
https://m.edsoo.ru/50RW02V1E
https://m.edsoo.ru/ED2OJQZ24
https://m.edsoo.ru/VG377T8EY
https://m.edsoo.ru/TY1S3DAPL
https://m.edsoo.ru/UM1H7BTW2
https://m.edsoo.ru/CEY72CW58

Hucno e. PopMyiia CI0KHBIX
IPOLICHTOB

Hcnonb3oBanue nmporpeccuun

110 JUISL peLIEHUs] peaJIbHBIX 3a]1a4 https://m.edsoo.ru/ARPHBD4Y1
MIPHUKIIATHOTO XapaKTepa
KoHTtposbHas padoTa:

111 "TTocnenoBaTeTLHOCTH U https://m.edso0.ru/SQWRKXOHP
nporpeccun"
H

112 envpepHBHHe (s i 1x https://m.edsoo.ru/MCC5N1579
CBOIiCcTBa
Touka pa3 a. Ac 0

113 @ paspuiBa. ACHMITTOTE! https://m.eds00.ru/BXCPICRNV
rpaduKoB PyHKITHIA
Croii .

114 BOHCTBA yHKIii https://m.edso0.ru/DP10ESGVN
HENPEPBIBHBIX HA OTPE3KE
Croii .

115 BOHCTB pynKimi https://m.edso00.ru/CCXH3TPSB
HENPEPBIBHBIX HA OTPE3KE
Merto epBaJjo

116 TONL MHTEPBATIOB 1A https://m.edsoo0.ru/A364LEWCO
pEIICHUS HEPABCHCTB
Metona unre

117 /I HETEpBAYIOn Ut https://m.eds00.ru/RVODQWSSP
pelieHus HepaBEHCTB
M

118 CTO MHTCPBATOB Ut https://m.edsoo.ru/LRMHAKVYF
pelleHUs] HEPABCHCTB
[IprumeHeHue cBOMCTB

119 HEIPEPHIBHBIX (QYHKITAN IS https://m.edsoo.ru/VAMMSCCCD
perieHus 3a1a4
[IpuMeHeHue cBOWCTB

120 HETPEPHIBHBIX QYHKIIUN JTSI https://m.edsoo.ru/ZR52207R4

penieHus 3a1a4



https://m.edsoo.ru/ARPHBD4Y1
https://m.edsoo.ru/8QWRKXOHP
https://m.edsoo.ru/MCC5N1579
https://m.edsoo.ru/BXCP9CRNV
https://m.edsoo.ru/DP10ESGVN
https://m.edsoo.ru/CCXH3TPSB
https://m.edsoo.ru/A364LEWC0
https://m.edsoo.ru/RVQDQW5SP
https://m.edsoo.ru/LRMHAKVYF
https://m.edsoo.ru/VAMMSCCCD
https://m.edsoo.ru/ZR5Z2O7R4

IlepBas 1 BTOpast npOU3BOIHbBIE

121 https://m.eds00.ru/TQJHPC7B3
byHKIUHA
o o

122 HpeAeIeHIe, reOMveTqueCKHH https://m.eds00.ru/1YSJQ5NXT
CMBICT IIPOU3BOTHOMN
o .

123 HpeACIIeHHIe, (bmnuqecmn https://m.eds00.ru/5707NISYJ
CMBICJT POU3BOTHOM
v N

124 PABHCHHE KACATCIRHOM K https://m.edso0.ru/NNA3B1850
rpaduxy GyHKIUN
v .

125 PABHCHHE KACATCILHOM K https://m.eds00.ru/2MS8V364A
rpaduxy GpyHKIUN
IT

126 pOHSB(inHHe ICMCEHTApHEIX https://m.eds00.ru/9CG66EQL3
byHKIMI
IT

127 P OHSB?HHHe SIEMCHTAPHRX https://m.eds00.ru/OX3T1IGG2
byHKINMA
[IpousBoHasA cymMBl,

128 MPOU3BEICHHUS, YACTHOTO 1 https://m.edsoo.ru/H13R9OF8T
KOMIIO3UIIMHU (PYHKIIHIHA
[TpousBoHAS CYMMBI,

129 MIPOU3BEJICHNUS, YACTHOTO U https://m.edso0.ru/CIXJYCL4P
KOMITO3HITHU () YHKITHA
[IpousBoiHAS CYMMBI,

130 MIPOU3BEICHUS, YACTHOTO U https://m.edsoo.ru/401LVJEZL
KOMIIO3UIINH (PYHKITHIA
KontpoarHas padora:

131 " HHIpOIbHA l?, ! https://m.eds00.ru/72752YHQ9

IIpounsBoHas

[ToBTOpenue, 06001ICHNE,

132 cUucTEMAaTH3aIUs 3HAHUIL: https://m.edsoo.ru/PCOMVZEMH

"VpaBHenus"



https://m.edsoo.ru/TQJHPC7B3
https://m.edsoo.ru/1YSJQ5NXT
https://m.edsoo.ru/5707NISYJ
https://m.edsoo.ru/NNA3B185O
https://m.edsoo.ru/2MS8V364A
https://m.edsoo.ru/9CG66E0L3
https://m.edsoo.ru/OX3T1IGG2
https://m.edsoo.ru/H13R9OF8T
https://m.edsoo.ru/CIXJYCL4P
https://m.edsoo.ru/401LVJEZL
https://m.edsoo.ru/72752YHQ9
https://m.edsoo.ru/PCOMVZEMH

[ToBTOpeHnue, 06001ICHNE,

133 cUCTeMaTH3allus 3HaHU: 1 https://m.edsoo.ru/RIB6 TWPAT
"CDYHKHI/II/I"

134 Wrorosas koHTpoJsibHasA paboTa 1 1 https://m.edso00.ru/7LME3ZN27

135 HroroBast koHTpoOIbHAs paboTa 1 1 https://m.edsoo.ru/Y1L9K7609
I1 600

136 OBTOPEINE, OOODIICHHE, 1 https://m.edso0.ru/FF21A8S)Z
CUCTEMAaTH3AIHsI 3HAHHHA

BIIEE KOJIMYECTBO YACOB I1
OBII] O CTBO YACOB IIO 136 10

I[TPOT'PAMME



https://m.edsoo.ru/RI36TWPAT
https://m.edsoo.ru/7LME3ZN27
https://m.edsoo.ru/Y1L9K76O9
https://m.edsoo.ru/FF21A8SJZ

11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3ydeHust

JJIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

[IpuMeHeHne NpoOU3BOHOM K
WCCIICIOBAHHIO (DYHKIIMH Ha
MOHOTOHHOCTb M 3KCTPEMYMbI

[IpumeHeHne Mporu3BOIHOM K
UCCIIeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTb U SKCTPEMYMBI

[Ipumenenne npou3BOJIHOM K
UCCIIeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTB U 3KCTPEMYMBI
[IpuMeHeHne npon3BOIHOM K
UCCIIeIOBaHMIO (PYHKIIHI Ha
MOHOTOHHOCTbB U 3KCTPEMYMBI

https://m.edsoo.ru/E9SB1SYNM

https://m.edsoo.ru/W7FOW9ADE

https://m.edsoo.ru/N61EYOQXN

https://m.edsoo.ru/39CNHJI8O

[IpuMeHeHne Mpon3BOJHOM K
nccaeaoBaHuio pyHKIMI Ha
MOHOTOHHOCTB M KCTPEMYMBI

https://m.edsoo.ru/H4LRRPTNU

[IpuMeHeHne NpOU3BOJHON K
uccaeaoBaHuio GpyHKIUI Ha
MOHOTOHHOCTB M 9KCTPEMYMBI

HaxosxieHne HanOobIIero u
HaWMECHBIIIETO 3HAYCHUS
HENpepbIBHON (PYHKINHU HA
OTpe3Ke

https://m.eds00.ru/GN11SQZZR

https://m.edsoo.ru/C8ANWBULB



https://m.edsoo.ru/E9SB1SYNM
https://m.edsoo.ru/W7FOW9ADE
https://m.edsoo.ru/N61EY0QXN
https://m.edsoo.ru/39CNHJI8O
https://m.edsoo.ru/H4LRRPTNU
https://m.edsoo.ru/GN11SQZZR
https://m.edsoo.ru/C8ANWBULB

Haxoxxaenne HanOoIbIIETO U
HaMMEHBIIIET0 3HAYEHHS
HENpephIBHON (DYHKIIUU HA
OTpe3Ke

https://m.edsoo.ru/HQU4R7TC7

Haxoxaenne HanOoIbIIErO U
HAUMEHBIIIETO 3HAUYCHUS
HEenpephIBHON (DYHKIIUU HA
OTpe3Ke

https://m.edsoo.ru/BEQWXUF3F

10

Haxoxxnenne HanOoIbIero u
HAaMMEHBIIETO 3HAYCHUS
HETPEePbIBHON (PYHKINHU HA
OTpe3Ke

https://m.edsoo.ru/FI1C58HJG

11

Haxoxnenne Haubob111ero u
HAaUMEHBIIETO 3HAUYCHUS
HenpepbhIBHON (QYHKIIUU Ha
OTpe3Ke

https://m.edsoo.ru/IEEIH61Y7

12

13

14

Haxoxxnenne HaunOoIbIIero u
HauMEHBIIETO 3HAUEHUS
HenpepbhIBHON (QYHKIIUU Ha
OTpe3Ke

[Ipumenenre npou3BOIHOM IS
HAXOXJECHUS HAUITY4YlIEro
pelIeHHs B MPUKIATHBIX
3aj1agax

[Ipumenenne npou3BOIHOM JUIs
HAXO0XJAEHUS HAaWITy4lIEro
pelLIeHHS B MPUKIATHBIX
3ajjagax

https://m.edsoo.ru/64IKWZ70D

https://m.edsoo.ru/ZMPEN7APJ

https://m.eds00.ru/JQ4T53RW5



https://m.edsoo.ru/HQU4R7TC7
https://m.edsoo.ru/BE9WXUF3F
https://m.edsoo.ru/FI1C58HJG
https://m.edsoo.ru/IEEIH61Y7
https://m.edsoo.ru/64IKWZ70D
https://m.edsoo.ru/ZMPEN7APJ
https://m.edsoo.ru/JQ4T53RW5

15

16

17

[IpuMeHeHne pOU3BOIHOMN IS
OIIpeJIeJIEHUs] CKOPOCTH U
YCKOpEHHUs Ipoliecca,
3aJJaHHOTO (popMyJION Min
rpaduKoM

[IpuMeHeHne Npon3BOIHOM IS
OIIpEEIIEHUS] CKOPOCTH U
YCKOpEHHs Ipoliecca,
3aJJaHHOTO (pOpMyJION MK
rpaduKoM

Kommosurust ¢hyHKIMi

https://m.edsoo.ru/IJOCONWS57

https://m.edsoo.ru/HXTRI77A5

https://m.eds00.ru/0D1VDOCOZ

18
19

Kowmmnosurus ¢hyHkImit

Kommnosunus ¢yHkImit

https://m.edsoo.ru/P6PCUHT4D

https://m.edsoo.ru/LGNJMKS00

20

21

22

I'eomeTpuueckue o6passl
YpPaBHEHUI Ha KOOPJMHATHOMN
IJI0CKOCTH

I'eomerpuueckue oOpasbl
YpaBHEHUH Ha KOOPIAUHATHOU
IJIOCKOCTH

Konrponbnas pabora:
"HUccnenoBanue GyHKIMMA ¢
ITOMOUIBIO TPOU3BOJHON"

https://m.edsoo.ru/\WUIS4RBXB

https://m.edsoo.ru/RWWLNFOGR

https://m.edsoo.ru/SDME3XV95

23

ITepBooOpa3Has, OCHOBHOE
CBOWCTBO MEPBOOOPA3HBIX

https://m.edsoo.ru/GS6KL8JMB

24

[TepBooOpazubie
3JIEMEHTapHBIX (PYHKINH.
[IpaBuna HaxOXIEHUS
epBOOOpa3HBIX

https://m.edso00.ru/JU3413GVM



https://m.edsoo.ru/IJ0CONW57
https://m.edsoo.ru/HXTRI77A5
https://m.edsoo.ru/0D1VDOCOZ
https://m.edsoo.ru/P6PCUHT4D
https://m.edsoo.ru/LGNJMKS00
https://m.edsoo.ru/WUIS4RBXB
https://m.edsoo.ru/RWWLNF0GR
https://m.edsoo.ru/8DME3XV95
https://m.edsoo.ru/GS6KL8JMB
https://m.edsoo.ru/JU3413GVM

25

IlepBoobOpa3ubie
AIIEMEHTAPHBIX (QYHKITHH.
[TpaBuna HaXOXKICHUS
nepBOOOPa3HBIX

https://m.edsoo.ru/EN7VYQ15Z

26

Nurerpai. I'eomerpuyeckuii
CMBICJI MHTErpajia

https://m.edso00.ru/GGPXB7R8C

27

28

29

Brruncnenue onpenenéHHOro
WHTEerpasa mno ¢popmyie
Hprorona-JleiOnuia
Brruncnenue onpenenéHHOro
UHTErpana mno gopmysie
Herorona-JleiOauna
[IpuMeHeHHe HHTErpana Juis
HaXO0XKJICHHUS TUIOIIAICH
IUIOCKUX (DUryp

https://m.edsoo.ru/4R97WJZ52

https://m.edsoo.ru/1AJ8M4RQT

https://m.edsoo.ru/MU24JJVID

30

[Ipumenenne uHTErpaia s
HaXO0XXIeHUI 00BLEMOB
F€OMETPUUYECKHUX T

https://m.edso0.ru/77COVHI1CS

31

[Ipumeps! pemennit
g depeHInaIbHbIX
YpaBHEHUI

https://m.edso00.ru/GV6VH88LS

32

[Ipumepsl perienui
muddepeHIranbHbIX
YpaBHEHUU

https://m.eds00.ru/GQOI8P1PX

33

Marematnueckoe
MOJIETIMPOBAHHE PEAIBHBIX
MPOLECCOB C MOMOILBIO

https://m.edsoo.ru/LLIDKMSOC



https://m.edsoo.ru/FN7VYQ15Z
https://m.edsoo.ru/GGPXB7R8C
https://m.edsoo.ru/4R97WJZ52
https://m.edsoo.ru/1AJ8M4RQT
https://m.edsoo.ru/MU24JJVID
https://m.edsoo.ru/77COVH1CS
https://m.edsoo.ru/GV6VH88LS
https://m.edsoo.ru/GQOI8P1PX
https://m.edsoo.ru/LLIDKMSOC

Qg QepeHIraIbHbIX
ypaBHEHUU

34

35

36

KonTponbnas padora:
"IlepBooOpa3Hast u uHTETpa"

Tpuronomerpuueckue
(bYHKIMH, UX CBOWCTBA U
rpaduxu
Tpuronomerpuueckue
(bYHKIMH, UX CBOWCTBA U
rpaduxu

https://m.edsoo.ru/06 KKZN9AH

https://m.edsoo.ru/43EDG1XRK

https://m.edso0.ru/37WDY2B6K

37

Tpuronomerpuueckue
(GyHKINHU, UX CBOMCTBA U
rpaduku

https://m.edso0.ru/35V07LI0Q

38

39

40

Tpuronomerpuueckue
(GyHKIMH, UX CBOWCTBA U
rpaduxu
Tpuronomerpuyeckue
(GyHKIINHU, UX CBOMCTBA U
rpaduxu

OT10op KOpHEH
TPUTOHOMETPUYECKHUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKON
OKPYKHOCTH

https://m.eds00.ru/CNQL1CBYR

https://m.edsoo.ru/JYONTMOI5

https://m.edsoo.ru/ODHC3ZFH2

41

OT10op KOpHEi
TPUTOHOMETPUYECKHUX
YPAaBHEHUH € IOMOILBIO

https://m.edsoo.ru/EY67USIYI



https://m.edsoo.ru/06KKZN9AH
https://m.edsoo.ru/43EDG1XRK
https://m.edsoo.ru/37WDY2B6K
https://m.edsoo.ru/35V07LIOQ
https://m.edsoo.ru/CNQL1CBYR
https://m.edsoo.ru/JY9NTM0I5
https://m.edsoo.ru/ODHC3ZFH2
https://m.edsoo.ru/EY67USIYI

TPUTOHOMETPUYECKON
OKPY’KHOCTH

42

OT10op KOpHEH
TPUTOHOMETPUUECKHUX
YPAaBHEHUH € IOMOILBIO
TPUTOHOMETPUYECKOMN
OKPY>KHOCTH

https://m.edsoo0.ru/60J90Z11\W

43

OT160p KOpHEN
TPUTOHOMETPUUECKUX
YpPaBHEHUH € TOMOULIBIO
TPUTOHOMETPUYECKOMN
OKPY>KHOCTH

https://m.edsoo.ru/NPGOZ1WAL

44

45

Pemenne TpuroHoMeTpu4eCcKux

HEpPaBEHCTB

Pemenue TPUTOHOMCTPHYICCKUX

HCEPAaBCHCTB

https://m.edsoo.ru/BIEFQCOPY

https://m.edsoo.ru/P9CTAGVUJ

46

Pemrenne TpuroHoMeTpu4ecKux

HCPAaBCHCTB

https://m.edso0.ru/DC43MAHFK

47

Pemrenne TpuroHoMeTpudecKux

HEpPaBEHCTB

https://m.edsoo.ru/SESMOFQW?7

48

49

Konrponbnas pabora:
"I'pacduxu
TPUTOHOMETPUYECKHUX
GbyHKIU.
Tpuronomerpuyeckue
HepaBeHCTBA"

OcHoBHBIC MCTOJbI pCHICHUS
MOKa3aTCJIbHBIX HCPABCHCTB

https://m.edsoo.ru/5JH7N1DTD

https://m.edso00.ru/SEG5BXW30Q



https://m.edsoo.ru/60J90ZI1W
https://m.edsoo.ru/NPGOZ1WAL
https://m.edsoo.ru/BIEFQC0PY
https://m.edsoo.ru/P9CTAGVUJ
https://m.edsoo.ru/DC43MAHFK
https://m.edsoo.ru/8ESM0FQW7
https://m.edsoo.ru/5JH7N1DTD
https://m.edsoo.ru/8EG5BXW3Q

OcHoBHBIC MCTOJbI pCHICHUS

50 https://m.eds00.ru/0KOI4ANQNY
MOKa3aTeIbHBIX HEPABEHCTB
0]

51 CHOBHDIC METO/ILT pEICHus https://m.edsoo.ru/XK1IL8C06
ITOKA3aTCIIbHBIX HepaBeHCTB
O € Me enre

52 CHOBHDIC METO/BT PEIICHHA https://m.edsoo.ru/S16 YS5E1UA
[MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METO enre

53 1€ METOJIBL PELICHIT https://m.edsoo0.ru/HBE6M6CYQ
Jorapu(GMUIECKUX HEPABEHCTB
0]

54 CHOBHDIC MCTOJIBT PEICHHA https://m.edsoo.ru/TPJ4YUEUS
norapu(MUUECKUX HEPABEHCTB
O

55 CHOBHBIC METO/IBT PEIICHHA https://m.edso0.ru/SC4WSD4TP
Jorapu(GMUIECKUX HEPABEHCTB
OCHOBHBIE METO enre

56 HPIC METOJIBT PELICHIT https://m.eds00.ru/6XWRKO0GBQ
norapu(MUYECKUX HEPABEHCTB
0]

57 CHOBHBIC METOMBT peMCHiA https://m.eds00.ru/7N3OMGUSA
I/IppaIII/IOHaHI)HI)IX HepaBeHCTB
OCHOBHBIE METOJBI PELICHUS

58 ABLD https://m.edsoo.ru/NYRQK20JO
UppaIMOHAILHBIX HEPABEHCTB
OCHOBHEBIE METOJIBI PEIICHUS

59 ABLP https://m.edsoo.ru/TKEL6CU7P
HPPAIMOHAIILHBIX HEPABCHCTB
OcHo € METO, ele

60 HOBHBIC METOARL PELLICHHA https://m.eds00.ru/SOORBV677
HppAaLMOHAIIBHBIX HEPABEHCTB
I'padmueckue MmeToant

61 pELIEHNs UPPALMOHATIBHBIX https://m.edsoo.ru/CEFJGB7PP
YpaBHEHUU
I'paduueckue meTompl

62 peLIeHHs HPPAIIOHATBHBIX https://m.edsoo.ru/5SDTMHOB9G

YpaBHEHUU



https://m.edsoo.ru/0K0I4NQNY
https://m.edsoo.ru/XK1IL8C06
https://m.edsoo.ru/S16Y5E1UA
https://m.edsoo.ru/HBE6M6CYQ
https://m.edsoo.ru/TPJ4YUEU8
https://m.edsoo.ru/SC4WSD4TP
https://m.edsoo.ru/6XWRK0GBQ
https://m.edsoo.ru/7N3OMGU5A
https://m.edsoo.ru/NYRQK20JO
https://m.edsoo.ru/TKEL6CU7P
https://m.edsoo.ru/S00R8V677
https://m.edsoo.ru/CEFJGB7PP
https://m.edsoo.ru/5DTMH0B9G

63

I'paduueckue MeTo b1
pelIeHUs TOKa3aTeIbHbIX
ypaBHEHUU

https://m.edsoo.ru/PWK5FHR1I

64

I'padmueckue MeToap!
pEIICHUs TOKa3aTeIbHBIX
HEPABCHCTB

https://m.edsoo.ru/4W292JPZ4

65

66

67

I'paduueckue MeTo b1
pelieHus JorapupMuIecKux
YpaBHEHUU

I'padmueckue meToabl
pelieHus JorapuMUIecKux
HEPaBEHCTB

I'pacdmueckue meToab
pelieHus JorapuMUIecKux
HEPaBEHCTB

https://m.edsoo.ru/AYOLSVBQH

https://m.edsoo.ru/B7I9WE7LT

https://m.edsoo.ru/DQOJPAM35

68

I'paduueckue meToap
pereHus TOKa3aTeIbHBIX 1
norapu()MUUECKUX ypaBHEHUI

https://m.eds00.ru/2NOQX4IT5

69

I'paduueckue meTompl
pereHus TOKa3aTeIbHBIX 1
Jorapu(pMUUECKUX ypaBHEHUI

https://m.edsoo.ru/MWVN60ON936V

70

I'padmueckue MmeToant
pelieHus MoKa3aTeIbHbIX U
Jorapu(MUIECKUX HEPABEHCTB

https://m.edso00.ru/5285JJ231

71

I'padmueckue MmeToant
pelIeHUs TOKa3aTeIbHBIX U
norapuMHUYECKUX HEPABEHCTB

https://m.edsoo.ru/H7RCFPHRQ



https://m.edsoo.ru/PWK5FHR1I
https://m.edsoo.ru/4W29ZJPZ4
https://m.edsoo.ru/AY0LSVBQH
https://m.edsoo.ru/B7I9WE7LT
https://m.edsoo.ru/DQOJPAM35
https://m.edsoo.ru/2NOQX4IT5
https://m.edsoo.ru/WN6ON936V
https://m.edsoo.ru/5285JJ23I
https://m.edsoo.ru/H7RCFPHRQ

72

73

Konrponsnas pabora:
"HUppauroHaibHEIE,
MoKa3aTeabHbIe U
norapupmMuuecKue
HepaBeHCTBA"

KommnekcHeie uncia.
AnreOpanueckas u
TpUTOHOMETpHYEcKast POpMbI
3aMnucy KOMIUIEKCHOTO YHcTia

https://m.edsoo.ru/OUEKRH3WM

https://m.edsoo.ru/E6SCWA25Z

74

KommrekcHble umcia.
Anrebpanueckas 1
TpUTOHOMETpHUYecKast pOpMbI
3aIMCH KOMIUIEKCHOTO YHClIa

https://m.edsoo.ru/NXW710PUS

75

76

77

Apudmerrueckue ornepanum ¢
KOMIIJIEKCHBIMHU YK CJIaMU
Apudmernueckre onepanum ¢
KOMIUIEKCHBIMU YHCIIaMHU
N300parkeHre KOMIIEKCHBIX

YHUCCJI Ha KOOp)IPIH&THOfI
IIIIOCKOCTH

https://m.edsoo.ru/13KLU4DRU

https://m.edsoo.ru/4AMH5SJ9B0

https://m.edsoo.ru/N8U560RS8

78

N3o0pakeHne KOMIIIIEKCHBIX
Yucesl Ha KOOPJIUHATHOMN
MJIOCKOCTH

https://m.edsoo.ru/C7N4LUODS

79

®opmyna Myaspa. Kopau n-oit
CTEINEHH U3 KOMIUIEKCHOTO
qucia

https://m.edsoo.ru/5VW220UC2



https://m.edsoo.ru/OUEKRH3WM
https://m.edsoo.ru/E6SCWA25Z
https://m.edsoo.ru/NXW7I0PUS
https://m.edsoo.ru/13KLU4DRU
https://m.edsoo.ru/4MH5SJ9B0
https://m.edsoo.ru/N8U560RS8
https://m.edsoo.ru/C7N4LUODS
https://m.edsoo.ru/5VW220UC2

80

®opmyna Myaspa. Kopau n-oit
CTEIEHH U3 KOMIUIEKCHOTIO
qucia

https://m.edsoo.ru/YCWOXQ3E6

81

[IpumeHeHne KOMIIEKCHBIX
YUCeIl IS PEIICHUs
(bU3HYECKUX U
reoOMEeTPUYECKHUX 3a1a4

https://m.edso0.ru/M33HA2FT9

82

83

KonTponsnast pabora:
"KomruiekcHele yncina'

HaTypaJ'ILHBIC " [CJIbIC YHUCiia

https://m.edsoo.ru/GUNT4PQPE

https://m.edsoo.ru/6L53P0CIQ

84

85

86

HarypanbHble u niensle yucna

IIpumeHeHne MpU3HAKOB
JEINMMOCTH LIEIIbIX YUCEI
[IpuMeHeHne npu3HaKoB
JEIMMOCTH LIEIIbIX YUCEI

https://m.eds00.ru/9DAXEE1GO

https://m.edsoo.ru/XD2VU8Y18

https://m.edsoo.ru/BKXH3VHMC

87

88

89

90

[IpuMeHeHne npu3HaKoB
neauMocta nenbix gucen: HOJL
n HOK

[IpuMeHeHue npu3HaKoB
JenuMocTH 1eabix yuces: HOJI
n HOK

IIpuMeHeHue IpU3HAKOB
JEIMMOCTH LIEJIBIX YUCEN:
OCTaTKH 10 MOJYJIO

[IpuMeHeHne npu3HaKoB
JEIMMOCTH LIEJIBIX YUCEN:
OCTaTKH 10 MOZYJIO

https://m.edso00.ru/U549JT5GI

https://m.edso0.ru/R9TIFXZWU

https://m.edsoo.ru/5SENDP0C41

https://m.edsoo.ru/LNZN330RG



https://m.edsoo.ru/YCWOXQ3E6
https://m.edsoo.ru/M33HA2FT9
https://m.edsoo.ru/GUNT4PQPE
https://m.edsoo.ru/6L53P0CIQ
https://m.edsoo.ru/9DAXEE1GO
https://m.edsoo.ru/XD2VU8Y18
https://m.edsoo.ru/BKXH3VHMC
https://m.edsoo.ru/U549JT5GI
https://m.edsoo.ru/R9TIFXZWU
https://m.edsoo.ru/5FNDP0C41
https://m.edsoo.ru/LNZN330RG

91

92

IIpuMeHeHne pu3HaKoB
JEJIMMOCTH LIEJIBbIX YUCEIL:
anroput™ EBknnna ais
pelIeHns 3a1a4 B LEIbIX
quciax

Kontponbnas padota: "Teopust
LeJIbIX yncen”

https://m.edsoo.ru/ASOHTW28V

https://m.edsoo.ru/NCZOYIBFR

93

94

95

Cucrema 1 COBOKYTHOCTh
ypaBHeHUI. PaBHOCUIIbHBIE
CUCTEMBI M CUCTEMBI-CJIEACTBUS

Cucrema u COBOKYITHOCTb
ypaBHeHPIfI. PaBHOCHIIBHBIE
CUCTEMBI U CUCTCMbI-CJICACTBUA
OcHoBHBIC MCTOJbI pCHICHUS
CUCTEM U COBOKYHHOCTCI\/’I
palluOHAJIBHBIX ypaBHeHI/Iﬁ

https://m.edsoo.ru/6QAMHIWA49

https://m.edsoo.ru/2NYFSL1RC

https://m.edsoo.ru/CKESHUS7T

96

OCHOBHBIE METO/BI PELICHUS
CUCTEM U COBOKYITHOCTEN
UppaloHAIbHBIX YPaBHEHHH

https://m.edsoo.ru/JKOPF5PM2

97

OcHOBHBIE METOABI pECIICHUA
CHUCTEM M COBOKYITHOCTEM
MOKa3aTeIbHBIX YPaBHEHU

https://m.edsoo.ru/51Z5AIVWZ

98

OCHOBHBIE METOABI PELLIEHUS
CUCTEM M COBOKYITHOCTEH
ITOKA3aTeIbHBIX YPABHEHHUN

https://m.edsoo.ru/VUDYFBU4C

99

OCHOBHBIE METO/IbI PEeILICHUS
CUCTEM U COBOKYITHOCTEH
norapuMUYECKUX ypaBHEHUI

https://m.edsoo.ru/104NPAWEE



https://m.edsoo.ru/A8OHTW28V
https://m.edsoo.ru/NCZOYIBFR
https://m.edsoo.ru/6QAMHIW49
https://m.edsoo.ru/2NYFSL1RC
https://m.edsoo.ru/CKESHUS7T
https://m.edsoo.ru/JK0PF5PM2
https://m.edsoo.ru/5IZ5AIVWZ
https://m.edsoo.ru/VUDYFBU4C
https://m.edsoo.ru/1O4NP4WEE

100

OCHOBHBIE METO/IbI pEUICHUS
CUCTEM U COBOKYITHOCTEM
Jorapu(MUUECKUX ypaBHEHUI

https://m.edsoo0.ru/XI1K82R4Y3

101

[IpumeHeHue cucrem k
PELICHUIO MATEMATHYECKUX
3a]1a4 U 33]1a4 U3 pa3Iu4HbIX
obacTeil HayKH U peabHOM
KU3HU, MHTEpIPETaLus
IIOJIyYEHHBIX PE3YyJIbTaTOB

https://m.edsoo.ru/FVBON9ARO

102

103

[IpumeHeHue cucrem k
PEILIEHNI0 MaTeMaTHYECKUX
3a/1a4 U 3a]1a4 U3 pa3IudHbIX
o0ractell HAyKH U pealbHOMN
KU3HU, UHTEPIPETALUs
IIOJIyYEHHBIX PE3yIbTaTOB

[IpuMeHeHne HEpaBEHCTB K
PELICHUI0 MaTEMAaTHYECKUX
3a/1a4 ¥ 3a]a4 U3 Pa3Iu4HbIX
obacTeil HayKH U peabHOM
KU3HU, UHTEpIIpETaLUs
ITOJIyYEHHBIX PE3YJIBTATOB

https://m.edsoo0.ru/BS2BRDQ8D

https://m.edsoo.ru/KEPYP4ACG

104

105

KonrponsHas pabora:
"CucreMsbl pallMOHaJIbHBIX,
UppaloOHaIbHBIX
MOKa3aTeIbHbIX U
orapu(MUIECKuX ypaBHEHUN"

PannoHanbHbIE YpaBHEHUS C
rnapameTpamu

https://m.edso0.ru/PY1EYYY4M

https://m.edsoo.ru/BVE4CV90B



https://m.edsoo.ru/XIK82R4Y3
https://m.edsoo.ru/FVBQN9AR0
https://m.edsoo.ru/BS2BRDQ8D
https://m.edsoo.ru/KEPYP4ACG
https://m.edsoo.ru/PY1EYYY4M
https://m.edsoo.ru/BVE4CV90B

PanmonansHble HEpaBEHCTBA C

106 https://m.edsoo.ru/AX7UKVAVW
r[apaMeTpaMH
P

107 AHHOHAIBHBIC CHCTEMBI € https://m.edsoo.ru/CMKD4UGBP
HapaMeTpaMH
u

108 PPAUHOHAILHBIC YPABHEHIA, https://m.edso0.ru/PFOEGIXEG
HCPABCHCTBA C IIapaMCTpaMu
"

109 PPAUHOHAILHRIC CHCTEMBI ¢ https://m.eds00.ru/GVGKCPRJZ
ImapamMeTpaMu
IT

110 ORA3ATCILHBIC YPaBHCHIA, https://m.eds00.ru/QJ4K1Y35W
HepaBeHCTBa C napaMeTpaMI/I
IT

111 ORA3ATCILHRIC CHCTEMBL © https://m.eds00.ru/M725624SQ
ImapamMeTpaMu
JI

112 OrapuMIECKue ypaBHeHus, https://m.eds00.ru/114BBNGPR
HepaBeHCTBa C napaMeTpaMH
JI

113 OrapupMUTIECKHE CHCTEMSI ¢ https://m.eds00.ru/TUSBV5YYB
napaMeTpaMH
T

114 PHTOHOMETPIHCCKHE https://m.edsoo.ru/J3E6M4K5P
ypaBHCHI/IH C napaMeTpaMH
Tpuronome e

115 PHTOHOMETpHHECKIE https://m.edsoo.ru/KXSQ1IMLXW
HEPAaBEHCTBA C ITapaMeTPaMH
T

116 PHFOHOMETPHHCCIHE CHETEME https://m.eds00.r/EGQYTSCMK
C IIapaMeTpaMu
[TocTtpoeHue u uccnenoBaHue
MATCMATHUYCCKUX MO)ICJ'ICI\/’I

117 peabHBIX CUTYALUH C

IMOMOIIBIO YPABHEHHUM C
rapameTpamu



https://m.edsoo.ru/AX7UKVAVW
https://m.edsoo.ru/CMKD4UGBP
https://m.edsoo.ru/PF0EGIXEG
https://m.edsoo.ru/GVGKCPRJZ
https://m.edsoo.ru/QJ4K1Y35W
https://m.edsoo.ru/M72S624SQ
https://m.edsoo.ru/114BBN6PR
https://m.edsoo.ru/1US8V5YYB
https://m.edsoo.ru/J3E6M4K5P
https://m.edsoo.ru/KXSQ1MLXW
https://m.edsoo.ru/EGQYTSCMK

118

119

120

[TocTtpoeHue u uccnenoBaHue
MaTeMaTHYECKUX MOJeNen
peabHBIX CUTYyallUi C
MTOMOIIBIO CUCTEM YPaBHEHUM C
napameTpamu

[TocTpoeHue u uccnenoBaHue
MaTeMaTUYeCKUX MOJENeH
peabHBIX CUTYyallU C
MTOMOIIBIO CUCTEM YPaBHEHUM C
rnapameTpamu

Kontposnbnas pabota: "3agaun
¢ mapamerpamu"

https://m.edsoo.ru/SYJHPEZ54

https://m.edso00.ru/07QRW54XJ

https://m.edsoo.ru/AUDRLEGIH

121

122

123

[ToBTOpeHue, 06001IEeHNE,
cucTeMaTu3als 3HaHu:
"VpaBHeHus"

[ToBTOpenue, 06001IeHNE,
cHUCTEMaTH3aIMs 3HAHWH:
"VpaBHeHus"

[ToBTOpenue, 06001IeHNE,
cucTeMaTH3alus 3HaHUH:
"VpaBHenus. CuCTEMbI
ypaBHeHUH"

https://m.edso0.ru/Q96Z4GTOB

https://m.edsoo.ru/LDDJV3J2C

https://m.eds00.ru/0T5CT6Z29Y

124

[ToBTOpeHue, 060061IeHNE,
cUCTeMaTH3alis 3HAHHH:
"HepaBencrsa"

https://m.edsoo.ru/785E3G27D

125

[ToBTOpenue, 0600MIEHNE,
cucTeMaTu3alis 3HaHUH:
"HepaBencrsa"

https://m.edsoo.ru/JNOOB5EMJ



https://m.edsoo.ru/SYJHPEZ54
https://m.edsoo.ru/07QRW54XJ
https://m.edsoo.ru/AUDRLEGIH
https://m.edsoo.ru/Q96Z4GTOB
https://m.edsoo.ru/LDDJV3J2C
https://m.edsoo.ru/0T5CT6Z9Y
https://m.edsoo.ru/785E3G27D
https://m.edsoo.ru/JN00B5EMJ

126

[ToBTOpeHue, 060061IeHNE,
CUCTeMAaTH3alusl 3HAaHHHA:
"HepaBencrna"

https://m.edso0.ru/S60BDW8R5

127

[ToBTOpeHue, 06001IeHNE,
CHCTeMaTH3alus 3HAHUI:
"IIponsBonHas u eé
IpuMeHeHue"

https://m.edso0.ru/9ZPIBFWS3

128

[ToBTOpenue, 06001IEHNE,
CHCTEeMaTH3alus 3HAHUI:
"IIpousBonHas u eé
npuMeHenue"

https://m.edsoo.ru/ITBR16TV4

129

130

131

132

[ToBTOpenue, 06061IeHNE,
CHCTEeMaTH3alus 3HAHUI:
"IIpousBoaHas u €€
npuMeHexnue"

[ToBTOpenue, 060061IeHNE,
CHUCTEMATHU3AIIMS 3HAHMIA:
"NuTerpan u ero npuMexnexue"

[ToBTOpenue, 06001IeHNE,
cUCTeMaTH3alis 3HAHHH:
"OyHkuun"

[ToBTOpeHmEe, 0600MIEHNE,
CHCTeMaTHu3allus 3HaHUI:
"OyHKkIMn"

https://m.edsoo.ru/2FTL33S5B

https://m.edsoo.ru/20Y4E5B2P

https://m.edsoo.ru/O9UIWIKA2

https://m.eds00.ru/QY81HGQQV

133

[ToBTOpeHmE, 0600IIEHNE,
cucTeMaTu3als 3HaHu:
"®yHkuun"

https://m.edsoo.ru/8Q9L0YAR1

134

HToroBasi KOHTpOJIbHASA paboTa

https://m.edsoo.ru/BMDRMCOPG



https://m.edsoo.ru/S6OBDW8R5
https://m.edsoo.ru/9ZPIBFWS3
https://m.edsoo.ru/ITBR16TV4
https://m.edsoo.ru/2FTL33S5B
https://m.edsoo.ru/20Y4E5B2P
https://m.edsoo.ru/O9UIWIKA2
https://m.edsoo.ru/QY81HGQQV
https://m.edsoo.ru/8Q9L0YAR1
https://m.edsoo.ru/BMDRMCOPG

135 HroroBas KOHTpoOJIbHAs paboTa 1 1 https://m.edsoo.ru/N7J3K1FD7
I1 600
136 OBTOPCHIE, 000 H_[eHI:Ie, 1 https://m.edso0.ru/SANNIWXOM
CHCTEMaTH3allnsl 3HAHUH
OBUIEE KOJIMYECTBO YACOB IT1O 136 10

I[TPOTPAMME



https://m.edsoo.ru/N7J3K1FD7
https://m.edsoo.ru/SANN9WXQM




IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OFPA30BATEJBLHOM TPOT'PAMMBI

10 KIIACC
Koa .
IIpoBepsiemble MpeiMeTHbIE Pe3yJIbTATHI OCBOEHUSI 0CHOBHOI
NMpoBepsieMoro .
00pa3oBaTeIbHOI MPOrpaMMbl CpeIHero oo1ero oopa3oBaHusA
pe3yJjbTara
1 Yucaa ¥ BEIYUCICHUS
11 OnepupoBaTh MOHATHSIMH: pPAIlMOHATBHOE M JCHCTBUTEIBHOE YHCIIO,
' OOBIKHOBEHHAS W JIECATUYHAS APOOb, MPOLICHTHI
12 BeimonusaTe  apudmerndyeckue omepandd ¢ pPalMOHATBHBIMH |
' JIEUCTBUTEIbHBIMHU YHCIIAMHU
13 BbmonHaTe  pHOIMOKEHHBIE — BBIYMCIICHHS,  HCIOJB3Ys  IIpaBHIIA
' OKPYTJICHUS, JIENIaTh MPUKUAKY U OIICHKY Pe3yJIbTaTa BEIUUCIICHUI
OnepupoBaTh MOHSATUSIMU: CTEIICHD C IIEJIBIM MMOKa3aTelieM, CTaHJapTHas
14 dbopMa 3amucH ACUCTBUTEIHHOTO YHCIIA, KOPEHb HATYPaIbHOW CTEICHU;
' HCIIOJIb30BaTh MOJIXOJAIIYI0 (POPMY 3aIUCH JICHCTBUTEIBHBIX YUCEIT JJIs
peIIIeHUs TPAKTUYECKHX 3a7a4 U MPEJACTABICHUS JaHHBIX
OnepupoBaTh MOHATHSIMH: CHHYC, KOCHHYC M TAaHT€HC IPOU3BOJIBHOIO
15 yria; WCIOJIb30BAaTh 3alliCh TPOM3BOJIBHOTO YIJIa uepe3 oOpaTHBIC
TPUTOHOMETPHYCCKHE (DYHKIINN
2 YpaBHEHHS 1 HEPABEHCTBA
OrnepupoBaTh MOHATHSAMH: TOXKICCTBO, YpaBHEHHE, HEPABEHCTBO, IIEJI0C,
2.1 paroHalIbHOE, UppaImoHaIbHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPHUECKOE YPAaBHCHHE
99 BeImonmHATE  TIpeoOpa3oBaHUs TPUTOHOMETPHYCCKHX BBIPAXKCHUH H
' pemaTh TPUrOHOMETPHYCCKUE YPaBHEHUS
BBIIOTHATE TPeoOpa30BaHus MEJbIX, PAIIMOHAIBHBIX U HPPAIIMOHATBHBIX
2.3 BBIPQOXCHUH M pemaTh OCHOBHBIC THITBI IICNBIX, PAIMOHATBHBIX H
UPPAIMOHATILHBIX YPABHECHUH W HEPABCHCTB
24 [TpyMeHSTh ypaBHEHHS W HEPABCHCTBA IS PEIICHHUS MaTeMaTHYECKUX
' 3a]a4 U 33]1a4 U3 Pa3IUYHbIX 00JacTell HayKH U pealbHOM KU3HH
MonenupoBaTh peajbHBIC CHUTyallUd Ha S3BIKE alreOphl, COCTABIATH
2.5 BBIpQXXEHHS, YPABHEHHs, HEPABEHCTBA 0 YCJIOBUIO 3a/la4yM, UCCIIEI0BATh
MOCTPOCHHBIE MOJEIU C UCTIOIb30BAHUEM armapara anreopsl
3 OyHKIUHU U TpaPUKU




OnepupoBaTh MNOHATUSAMH: (YHKIMS, CIOCOOBI 3ajaHus (DYHKIHH,

3.1 o0nacTb oOIpeneieHus] M MHOXECTBO 3HaueHUW (QyHKUuHU, Tpaduk
GbyHKIIMH, B3aUMHO 0OpaTHbIE PYHKITUN
39 OnepupoBaTh MOHATUSAMH: YETHOCTh M HEUETHOCTh (YHKIMH, HYIU
' (GYHKINH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonb3oBatk rpaduku GyHKIUN 119 pEIICHUST ypaBHEHHUI
34 Crpoutb W uuTarh TpauKH JIUHEHHOW (QYHKUUHM, KBaJPaTHUYHON
' (GyHKIIMH, CTETIEHHON (QDYHKIIMH C LEJTBIM TToKa3aTesieM
Hcnonb3oBate Tpapukd (QYHKIUH [UIsI HMCCIENOBAHUS INPOLIECCOB U
35 3aBHCUMOCTEH TpU PEUICHUH 3a]ad U3 JPYTUX Y4eOHBIX NPEIMETOB M
' pearbHOM JKM3HH, BBIpaXaTh (opMynaMH  3aBHCUMOCTH  MEXKIY
BEJIMYUHAMU
4 Hauana marematnyeckoro anaamsa
41 OnepupoBaTh MOHATHSAMHU: IIOCIEAOBATEIBLHOCTh, apupMeTHyecKas H
' reoMeTpuYecKasl Iporpeccuu
OnepupoBaTh TNOHATHSAMH: OECKOHEYHO YOBIBAaroIasi reoMeTpUYecKas
4.2 nporpeccusi, CyMMa OECKOHEYHO  YOBIBAalOIIEH  TeOMEeTPHYECKOM
IIPOrpeccuu
4.3 3aaBaTh MOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOaMU
44 Hcnonp30Barh CBOMCTBA IMMOCIEIOBATEIIBHOCTEM MW MPOrpeccUid s
' pelleHus peaabHBIX 3a7a4 MPUKIATHOTO XapaKTepa
5 MHoO»ecTBa U JIOruKa
5.1 OnepupoBaTh MOHATUSMHU: MHOXKECTBO, OTIEpAIIUH HAJl MHOKECTBAMU
Hcronb30BaTh  TEOPETUKO-MHOXKECTBEHHBI —ammapar il  ONHCaHHA
5.2 peabHBIX POIIECCOB U SBJICHUN, IPU PEIICHUH 33/1a4 U3 IPYTUX yIeOHBIX
PEMETOB
5.3 OnepupoBaTb  MOHATUAMU:  ONpEJEICHUE, Teopema,  CIEJICTBUE,
JI0Ka3aTeNbCTBO
11 KIIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeILHON MPOrpaMMbl CpeIHero 001ero o0pa3zoBaHus
pe3yJbTara
1 Yucna u BBIYUCIECHUS
OnepupoBaTh MOHATHAMU: HATypallbHOE, LIEJI0€ YHCIO0; MCIOJIb30BaTh
1.1 NPU3HAKKU JIETMMOCTH LENBIX 4YHCEeJ, pa3joXKeHHWE dYHcia Ha MpOCThIe
MHOXHTEJH JUIS PEIICHUS 3a1a4
1.2 OnepupoBaTh MOHIATUEM: CTENIEHb C PAl[MOHAIIBHBIM MIOKa3aTeleM




1.3

OnepupoBaTh MOHATUSAMHU: JOTapu(pM YHCIIa, JeCATUIHbIE U HATypaJIbHbIE
jorapu@msl

2.1

YpaBHEHUs U HEPABEHCTBA
[IpumMeHATh CBOWCTBa CTEMEHH JUIsi TpeoOpa3oBaHMsl BBIPAKCHUH,

ONEepUpPOBaTh TOHATUSMU: IOKa3aTeIbHOE YpaBHEHHE M HEPAaBEHCTBO;
peliaTh OCHOBHBIE TUIIBI TOKA3aTEIbHBIX YPAaBHEHU U HEPABEHCTB

2.2

BeImonHsATe mpeoOpa3oBaHUs BBIPAXKCHHM, COIACPKAIIUX JIOTAPH(PMBL;
OTIepUPOBAThH MOHATUSMU: JIOTAapU(PMUUECKOE YpaBHEHHE U HEPABEHCTBO;
peliaTh OCHOBHBIE TUIIBI JJOrapu(PMUUECKUX YPaBHEHUM U HEPABEHCTB

2.3

Haxonuts penieHust npoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB

2.4

2.5

OnepupoBaTh MOHATHAMU: CUCTEMA JIMHEHHBIX YPABHEHUN U €€ PEILICHHUE;
UCIOJIb30BAaTh  CUCTEMY JIMHEWHBIX  YpaBHEHUH Uil  pelICHUs
MPAKTUYECKUX 3a7a4

Haxomute  pemieHMss  OpPOCTEHIIMX  CHCTEM W COBOKYIHOCTEH
palOHaIbHBIX YPABHEHUN U HEPABEHCTB

2.6

3.1

MonenupoBaTh peajbHBIC CHUTyallUd Ha S3bIKE alreOphl, COCTABIATH
BBIPAXKEHHUSI, YPABHEHHUSI, HEPABEHCTBA U CUCTEMBI 110 YCJIOBHUIO 3aJayH,
UCCIIEI0BATh IOCTPOCHHBIE MOJEIH C UCTIOIB30BAHUEM alapara ajareOpsl

OyHKIMH U TpaduKu
OnepupoBaTh TMOHSATHAMHU: TEpUOANYECKAas (QYHKIHUS, TPOMEKYTKU
MOHOTOHHOCTH (DYHKIIMH, TOYKH 3KCTpeMyMma (DyHKIWHU, HauOoIblIee U

HauMeHbllIee 3Ha4eHHs] PYHKIMU Ha TPOMEXKYTKE; UCIOJB30BaTh UX AJIs
uccienoBanus QyHKINUU, 3aJaHHOU rpaduKkoM

3.2

OnepupoBaTh NOHATUSAMHE: TPAaPHUKH MMOKA3aTEIBHOM, TOTrapuPMHUECKON 1
TPUTOHOMETPHUYECKUX (PYHKIHMI;, u300pakaTh WX Ha KOOPIMHATHOM
IUTOCKOCTH ¥ UCTIONIb30BATH JUIS PEIICHHs YPaBHEHHH U HEPAaBEHCTB

3.3

3.4

N300paxkaTh Ha KOOPAWHATHOM TUIOCKOCTH TpadUKd  JTMHEHHBIX
YpaBHEHHI W HCIIONB30BaTh WX U PEUICHUS CHCTEMBl JIMHEHHBIX
ypaBHEHU I

Hcnonp3oBath rpaduku ¢GyHKIUE A0S HUCCIENOBaHMUS TMPOIECCOB U
3aBUCUMOCTEN U3 APYTrUX Yy4€OHBIX AUCLUILINH

Hauama MaTemMaTH4eCcKOro aHajan3a

4.1

4.2

4.3

OnepupoBaTh TMOHATHAMHU: HENpEpbIBHAs (QYHKIUSA, TMPOU3BOJIHAS
(YHKIIMM; HCIONb30BaTh TIE€OMETPUYECKMM U (U3MUECKUH CMBICIT
IIPOU3BOJHOM JUIS peLIEHUs 3a/1a4

HaxonuTe  mpoM3BOJHBIE  3JEMEHTApHBIX  (YHKUUH,  BBIYUCIATH
IPOM3BOJIHBIE CYMMBI, IPOU3BEICHHSI, YACTHOTO (PYHKIIUH

Hcnonb30BaTh  MPOM3BOAHYIO IS HCCIEAOBaHUS  (QYHKIMH Ha
MOHOTOHHOCTb U 3KCTPEMYMBI, IPUMEHATh PE3yJIbTaThl UCCIEIOBaHUS K
MOCTPOCHHIO IPahuKOB




Hcmons30BaTh MMPOU3BOAHYIO I HAXOXKIACHUSA HAWITYYIICTO PCIICHUSA B

44 NPUKJIAJHBIX, B TOM YHCJIE CONMATBHO-YKOHOMUYECKHX, 3a1auax

45 OnepupoBaTh MNOHATHUSAMH: NEPBOOOpa3Hasi M HMHTETPal; IOHUMATH
' reOMETPUYECKUI 1 (PU3MUECKHI CMBICIT HHTETpaja

46 Haxomute mnepBooOpa3Hble 3JIeMEHTapHbIX  (QYHKUIUN, BBIYUCIATH
' uHTerpai o ¢popmyne Herorona — JleliOnuna

47 Pemate npukianHbie 331241, B TOM YUCIIE COLIMATIbHO-?)KOHOMUYECKOTO U

(bU3NIeCKOro XapakTepa, CpeCTBAMH MaTeMAaTHIECKOTO aHaIn3a




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

10 KITIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

Kox
1 Uucna v BBIYUCICHUS
Panmonanbhple  uncna. OOBIKHOBEHHbIE M JIECATHYHBIE JApOOM, MPOLEHTHI,
OCCKOHEYHBIC  MepuoaudecKkue  japobu.  ApudMeThyeckue  omnepanud  C
11  panuoHaNbHBIMHM YHCIIAMH, TIPeoOpa30BaHMs YHUCIOBBIX BhIpakeHUU. [IpumeHenue
ApoOell U NPOLIEHTOB JUIsl pEelIeHUs] NPUKIAJHBIX 33734 U3 Pa3JIM4HbIX OTpaciel
3HaHUH U PEaJbHOM KU3HU
JlelicTBUTENbHBIE  YMchaa.  PanMoHanpHblE W HMppPAalMOHAIbHBIE  YHUCIA.
1.2  Apudmerndeckue omepanuu ¢ JSHCTBUTEIbHBIMH 4YHCIaMH. [IpuOmmkEHHBIC
BBIUMCIICHUS], [IPABUJIA OKPYTJICHUS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUH
Crenenp ¢ mensiM mokaszareneM. CranmaptHas ¢Gopma 3amucu JIeHCTBUTEIBHOTO
1.3 uymcna. Mcnonp3oBanue moaxossmiel GopMbl 3alIMCH JICHCTBUTEIBHBIX YHCET IS
peleHusl MPaKTUYECKUX 3a1a4 U IPEJCTaBICHUS JaHHbIX
14 Apudmerndeckuii KOpeHb HaTypalbHOU cTeneHu. JlelicTBus ¢ apudMeTH4ecKuMu
' KOPHSIMH HATypalIbHON CTEIICHU
15 CuHyc, KOCHMHYC M TaHICHC YHCJIOBOIO aprymeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHT'€HC YMCIIOBOI'O apryMeHTa
2 VYpaBHEHMsI U HEPABEHCTBA
2.1 ToxmecTBa U TOXIECTBEHHBIEC TPEOOPa3OBAHMS
59 ITpeoOpa3oBanue TPUTOHOMETPHUUYECKUX BBIpPQ)KEHUH. OcHOBHBIE
' TPUTOHOMETpHUECKUE (POpMyJIbI
53 VYpaBHeHHe, KOpeHb ypaBHeHHs. HepaBeHCTBO, pelieHHe HepaBeHCTBAa. Meron
WHTEPBAJIOB
2.4  Pemenue 1enbix U ApoOHO-PALMOHATIBHBIX YPABHEHUH U HEPABEHCTB
2.5 Pemenne nppalimOHaNbHBIX YPaBHEHUN U HEPAaBEHCTB
2.6  PemeHue TpUroHOMETPUYECKUX YpaBHEHHM
97 [IpumeHeHne ypaBHEHHI 1 HEPABEHCTB K PEIICHUIO MAaTEeMaTHUECKUX 3a/1a4 U 3a/1a4
' U3 PA3JIMYHBIX 00JIaCTe HAYKU U peallbHON KU3HU
3 OyHKIMH U TpaduKu
31 @Oynkius, cnocoObl 3amanus QyHkuuu. I'paduk ¢yHkumn. B3aumHo oOpaTHbIe
' GyHKIMH
3.9 OO6nacTh ompefeneHuss U MHOXKECTBO 3HaueHWd Qynkuuu. Hynmm QyHkumm.

[TpoMexyTkH 3HAaKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (PYHKUINU




33 CrenenHas QyHKIUS ¢ HATypalbHBIM U IIeTbIM MOKa3zareneM. EE€ cBoiicTBa u rpaduxk.
' CaoiicTBa ¥ rpa@uK KOpHS N-Oi CTENEeHU
3.4 Tpuronomerpuueckass OKpyKHOCTb, ONpPEACICHUE TPUTOHOMETPUUYECKUX (DYHKIIHIA
' YHCIIOBOTO apryMeHTa
4 Hauvana marematuueckoro ananusa
41 [TocnenoBarenbHOCTH, CHOCOOBI 3aJaHHs IOCIEAOBaTeNbHOCTEH. MOHOTOHHBIE
' [0CJIEI0BATELHOCTH
Apudmerrueckas UM TeoMeTpUyecKkas Iporpeccud. beckoHeuHo yObIBaromias
4o ~ TEOMETPHYECKas NMPOrpeccus. Cymma OecKOHEYHO YOBIBAIOLICH TE€OMETPUUECKOM
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pelIeHHsI peaabHbIX 33a4 MPUKIAJHOTO XapaKTepa
5 MHoxecTBa 1 JOrMKa
MHoxecTBO, omnepanuu HajJ MHokecTBamu. Jluarpammer Ditnepa — BeHna.
5.1 IIpumeHeHHe TEOPETUKO-MHOXKECTBEHHOTO armmapara JUisi OINHCAaHHUsS pPealTbHbIX
MIPOLIECCOB U ABJICHUH, MPU PEUICHUH 3a/1a4 U3 APYTUX YUeOHBIX MPEIMETOB
5.2 Ompenenenue, Teopema, CIeACTBUE, T0Ka3aTEIbCTBO
11 KIIACC
Kon IIpoBepsieMblii 3J1IEMEHT COJEePKAHMS
1 Hucna v BIYUCICHUS
11 Hatypanbnbie u nensie uncina. [Ipu3Haku 1eTMMOCTH LENBIX YHUCeT
1.2 CreneHsb ¢ palMmoHaJIbHBIM ITOKa3areneM. CBONCTBA CTENEHU
13 Jlorapudm uncna. JlecaTuunbie U HATypaIbHBIC JTOTApU(MBI
2 VYpaBHEHUS U HEPABEHCTBA
2.1 [Ipeobpa3oBaHue BbIpax)eHU, COAEPKAIUX TOTapUPMBI
99 [TpeoOpa3oBanue BEIpAXEHHUN, COACPIKAIINX CTENCHH C PAI[HOHAIBHBIM
' MOKa3areyeM
2.3 [Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB
24 [TokazarenbHbIC ypaBHEHUS M HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS! 1 HEPABEHCTBA
26 CucreMbl JHHEWHBIX ypaBHEHUU. PelieHue MNpHUKIAIHBIX 3a7ad C IMOMOIIBIO
' CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 CucTeMbl 1 COBOKYITHOCTH PAIlMOHATBHBIX YPABHCHUH W HEPABEHCTB
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3 OyHKIMH U TpaPuKH




Oynkius. Ilepuoanyeckue ¢yHkiuu. [TpomMeXyTKM MOHOTOHHOCTH (DYHKIHH.

3.1 MakcuMymbl 1 MUHUMYMBbI (yHKUIuMU. HanGombiiee M HauMmeHblllee 3HAUYEHHE
GyHKIMH Ha IPOMEKYTKE

3.2 Tpuronomerpuueckue GyHKIUHN, UX CBOMCTBA U rpaduku

3.3 [TokazaTenbHas u orapudmudeckas GyHKIIUU, ©X CBOWCTBA U IPaPUKH

3.4 Hcnonb3oBanue rpadukoB QyHKIHHA A5 pelieHHs] ypaBHEHUH U JIMHEHHBIX CUCTEM
Ucnonp3oBanue rpadukoB (yHKUMHA Ui HCCIENOBAaHUS  MPOLECCOB U

3.5 3aBUCHMOCTEH, KOTOpblE€ BO3HUKAIOT NPHU DPELICHUH 3a/1ad U3 JIPYrUX y4eOHBIX
IIPEAMETOB U PeabHOM JKU3HU

4 Hauvana marematuuyeckoro ananusa

4.1 HenpepsiBable pyHKIIMN. METOA HHTEPBAJIOB JJIs pEIICHUS] HEPABEHCTB

4.2 [TpousBognas pynkuuu. ['eomeTpuueckuii 1 GU3NIECKUI CMBICT TIPOU3BOTHON

43 [Tpou3BosaHbIe 31eMeHTapHBIX (QYyHKUIUH. DopMysabl HaXOXKICHHS MPOU3BOIHOMN

' CYMMBI, IPOU3BENICHHS X YACTHOTO (PYHKIIUI

[IpumeHeHne NPOM3BOAHONW K HCCIENOBAaHUIO (PYHKIHMI HAa MOHOTOHHOCTH H

4.4 aKcTpeMyMbl. HaxokieHne HanOoJIbIIero 1 HauMEHBINEro 3HaueHus (PYHKIIMU Ha
OTpE3Ke
[Ipumenenne Mpou3BOAHOM JIJIsl HAXO0XKICHUS HAMITYYIIETO PEIICHHUS B IPUKIIATHBIX

4.5 3alayax, AN ONpeAeNieHUus CKOPOCTH TMpoliecca, 3aJaHHOro (OpMyNInod wWiH
rpadgukom

4.6 [TepBoobOpasnas. Tabnuia mepBooOpa3HBIX

47 HHuTerpai, ero reoMeTpudeckuii U GU3HMUECKUI CMBICI. BeIuncienne naTerpaia mno

¢dbopmynie Hetotona — Jleitbnuna




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJIBHOM
MPOI'PAMMBI CPEJTHEI'O OBIIIEI'O OBPA3OBAHUSI

Kon
NpoBePsSIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHMS K NPEAMETHBIM Pe3yJIbTATaAM OCBOCHUSA
OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl CpeHEro 0011ero
o0pa3oBaHus

Brnanenne MeTogamMu J0Ka3aTeNbCTB, AJTOPUTMAMM DPELICHHS 3aj]ad;
yMeHHe (OpMYNIUpoOBaTh W OIEPUPOBATH HOHATHAMH: OMNpEACICHUE,
aKCMOMa, TeopeMa, CIICACTBUE, CBOICTBO, MpPHU3HAK, JOKA3aTEIbCTBO,
paBHOCWIIbHBIE (POPMYITHPOBKHU; IIPUMEHSTD MX; YMEHUE (OPMYIUPOBATH
00paTHOE W TPOTHBOMOJIOKHOE YTBEPXKICHHUE, NMPUBOIUTH MPUMEPHI H
KOHTPIIPUMEPHI, HCIOJIB30BaTh METOJ MaTeMaTH4ecKOW WHIYKIUH;
IPOBOJIUTH JOKa3aTeNbHbIE pACCYXICHUS TPH pPELICHUH 33724,
OLICHMBATh  JIOTHYECKYIO0 TIPaBHJIBHOCTH  PACCY)KICHUH; YyMEHHUE
OTIEpPHPOBATH MOHATHUSAMH: MHOXXECTBO, MOJMHOXECTBO, ONEpaIH HaJ
MHO)XECTBAMH; YMEHHE HCIIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
ammapar JUisi OTMCaHMsI PEaIbHBIX MPOIECCOB U SBJICHUN U TP PEIICHUH
3a1a4, B TOM YHCIE€ M3 JAPYTHX YYeOHBIX IPEIMETOB; YMEHHE
OTIepHPOBATH TOHATHAMHU: Tpad, CBA3HBIN rpad, nepeBo, HUKI, rpad Ha
IUIOCKOCTH; yMEHHME 3aJaBaTh M ONKCHIBaTh Tpadbl pa3IuIHBEIMU

crocob6aMu; UCIOJIb30BaTh Ipadbl MpU PELICHUH 3a/1a4

YMeHue onepupoBaTh HNOHATUSIMM: HATYpalIbHOE YHCIIO, LIEJIO€ YHUCIIO,
CTETIEHb C LIENbIM IOKa3aTeaeM, KOPeHb HaTypallbHOM CTENEeHH, CTEIeHb
C palMOHAIbHBIM  IOKa3aTeleM, CTeNeHb C JEMCTBUTEIbHBIM
nokasarenaeM, JiorapuMm ymciaa, CHHYC, KOCHHYC U  TaHIEHC
IPOM3BOJILHOIO YMCJA, OCTATOK IO MOAYJIIO, PALMOHAIBHOE YHUCIIO,
UPpPALlMOHATIBHOE  YHUCIIO,  MHOXECTBA  HATypalbHbIX,  LEJbIX,
pallMOHAIbHBIX, JEHCTBUTENBHBIX YHCEI; YMEHHE HCIIONb30BaTh
NpPU3HAKU JEIMMOCTH, HAUMEHBIINI OOLIMI NEIUTeNh U HauMEHbIIee
o0riee kpaTHOe, anroput™M EBKiHMAa npu perieHuu 3ajad; 3HaKOMCTBO ¢
pa3IMYHBIMM  TO3ULIMOHHBIMH  CHUCTEMAaMHU  CYHCIIEHUS; yYMEHHE
BBINOJIHATh BBIYMCICHHE 3HAYEHUH U MpeoOpa3oBaHMs BBIPAKEHUU CO
CTeNeHs MU U Jorapudmamu, npeoOpa3zoBaHHs JIPOOHO-pallMOHATBHBIX

BLIpa)KeHHfI; YMCHHE OICPpHUPOBATH MOHATUAMHU: TTOCICHOBATCIIBHOCTD,




apudmeTnyecKkas nporpeccusi, reoMeTpuiecKasi porpeccusi, 0eCKOHEUHO
yObIBatolasi  reoMeTpudeckass  MpOrpeccus; yMEHHWEe  3a7aBaTh
MOCJIEI0BATEIbHOCTH, B TOM YHCJIE C ITOMOIIbIO PEKYPPEHTHBIX (HOPMYIL;
YMCHHUC ONCPpUPOBATH MOHATUAMU: KOMIUICKCHOC 4YUCJIO, COHpSDKéHHBIe
KOMIUIEKCHBIE YUCIIa, MOAYJIb U apryMEHT KOMILJIEKCHOTO 4Hcia, (opma
3allUCHU KOMIIJICKCHBIX YHCECJI (F COMCTPHUYCCKAA, TPUTOHOMCTPUYICCKAA U
anreOpanveckas); yMeTh MPOU3BOAUTH apU(PMETHUECKUE IEHCTBUS C
KOMIIJICKCHBIMH qucjiaMu, IMPpUBOAUTH IMPUMCPLL HCITOJIb30BaHUA
KOMIUIEKCHBIX YHCEJ; ONEPUPOBATh MOHATHAMHU: MaTtpuma 2x2 u 3x3,

ONpCaAC/IMTCIIb MATPHUIIbI, FGOMCTpI/I‘-IeCKI/Iﬁ CMBICJI OTIPCACIINTCIIA

YMeHue onepupoBaTh NOHATHUSAMU: palMOHAIbHBIE, HppalMOHAIbHbIE,
MoKa3aTeibHble, CTENEHHbIE, Jorapumuueckue, TPUTOHOMETPHUYECKHE
YpPaBHEHHUS U HEPABEHCTBA, HUX CUCTEMBI; YMEHHUE OIEpPUpPOBAThH
MOHSTUSIMH: TOXJIECTBO, TOKIECTBEHHOE MpeoOpa3oBaHue, ypaBHEHHE,
HEPAaBEHCTBO, CUCTEMa YpPAaBHEHUH M HEPABEHCTB, PaBHOCHUJIBHOCTH
YpPaBHEHU, HEPAaBEHCTB M CHUCTEM; YMEHUE peniaTb YypaBHEHUS,
HEPAaBEHCTBA M CHUCTEMBI C IOMOILIBIO PA3JIMYHBIX NPUEMOB; peIIaTh
YpaBHEHUs, HEPABEHCTBA M CHCTEMBI C [apaMeTpPOM; IPUMEHSITh
YpaBHEHHUS, HEPABEHCTBA, UX CUCTEMBI JJI PELICHUS MaTeMaTUYECKUX

3aJla4 1 3aaa4 U3 pas3IndIHbIX obnacrei HAaYKHU U peaanoﬁ KHN3HU

VYMeHue onepupoBaTh MOHATUAMM: (QYHKUUSA, UYETHOCTb (DYHKLUH,
NePUOANYHOCTh (PYHKIIMH, OTPAHUYEHHOCTh (DYHKIUU, MOHOTOHHOCTH
GyHKLIUY, SKCTpeMyM (DyHKIMM, HauOoJbIlllee U HAaUMEHbIIee 3HAYEeHUS
(GyHKINU Ha TPOMEXKYTKE, HEIIpephIBHAS (YHKIIMS, aCUHMIITOTHI rpaduka
¢byHKLUY, TIepBas U BTOpas NPOU3BOJIHAs (PYHKIMH, T€OMETPUUECKUI U
¢u3nyecKkuil CMBICT NPOU3BOAHOM, IIepBOOOpa3Has, OINpeAcIEHHbIN
MHTErpajl; yMEHUE HaXOAWUTh ACHUMOTOTHI Tpaduka (yHKIMU; yMEHHE
BBIUMCIATh TMPOU3BOAHBIE CYMMBI, IPOU3BENEHHUS, YaCTHOIO H
KOMIIO3ULUHN (DYHKIMI, HAXOAUTh YpaBHEHHE KacaTelIbHOW K rpaduky
(GyHKIMU; YMEHHE HaXOIUTh NMPOU3BOAHBIC AJIEMEHTAPHBIX (DYHKIIHIA;
YMEHHUE HCIIOJIb30BaTh IPOU3BOAHYIO JUISI MCCIENOBaHUS (YHKLUH,
HaXOJUTh HauWOOJBIINE W HAaUMEHBIINE 3HAYeHUS (QYHKIHUI; CTPOUTH
rpaduKd MHOTOWJIEHOB C MCIOJb30BAHUEM amrapara MaTeMaTH4YeCKOro
aHaIM3a; MPUMEHSTh NPOU3BOJHYIO JI HAXOXKICHHUS HaWIydIlero
pelieHus] B NPUKIAJHBIX, B TOM YHCIE COLUAIBHO-DKOHOMUYECKUX H

bu3HYecKuX 3aa4ax; HaXOJUTh TIOMAIN U 00BEMBI (PUTYP C TIOMOIIIBIO




HHTErpaia; MpuBOAUTh HNPUMEPLI MAaTEMATHYCCKOTO MOACIHMPOBAHUA C

NoMOILbI0 AU epeHInanbHbIX ypaBHEHUH

YMeHue omnepupoBaTh NOHATHSAMH: rpaduk (yHKIMH, oOOpaTHas
GYHKIMA, KOMOO3UIMS (GYHKIHMHA, JTUHEHHAs (QYHKIHS, KBaJpaTHYHAs
byHKLUS, palyoHagbHas byHKLus, CTEIIEHHAast byHKLHS,
TpUTOHOMETpHUYEeCKne (GYHKIMH, OOpaTHbIE TPUTOHOMETPHUYECKHE
¢yHKUIMu, MOKaszaTenbHas M Jorapupmuueckas (yHKIHMHU; yMEHUE
CTPOUTh TpadUKH HM3YyYEHHBIX (DYHKITUH, BBIMOJIHATH MPEoOpa3OBaHUs
rpaduKoB GYHKIUH, UCTIOIB30BATh IPpadUKH IS H3yYSHUS TPOIIECCOB U
3aBUCHMOCTEH, NIPU PEUICHUH 3a/1a4 U3 JPYTUX y4eOHBIX MPEIMETOB U
3a[a4 U3 pealbHOM )KU3HU; BBIPAXKATh (OPMYIaMHU 3aBUCUMOCTH MEXTY
BEJIMYMHAMU; HCIIOJIb30BaTh CBOMCTBA U rpaduku pyHKIMH IS peleHns
YpaBHEHMI, HEPaBEHCTB M 3aJad C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHOH TNIOCKOCTH MHOXKECTBA PEIICHUH YpaBHEHH, HEPAaBEHCTB

U UX CUCTEM

YMeHue pemiath TEKCTOBBIE 3a7aud pPa3HbIX TUIIOB (B TOM 4YHCIE Ha
HPOLIEHTHI, 0JIM M YacTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTh TOBapOB U
yCIIyT, HAJIOTH, 3aJ1a4i U3 00JIaCTH YNPaBIICHUS JIUYHBIMH M CEMEHHBIMU
(duHaHCAMM); COCTABIATH BBIPAXKEHUS, YPAaBHEHMs, HEPaBEHCTBA M HUX
CHUCTEMBI II0 YCIOBHMIO 3aJa4d, MCCIEAOBATh IIOJYyYEHHOE DPELICHUE U
OLIEHUBATh MPaBIONON00HOCTh pE3yJIbTaTOB; YMEHHE MOJAEIMPOBATH
peanbHbBIE CHTyallud Ha S3BIKE MATEMAaTHKH; COCTAaBJIATH BBIPAXKCHMS,
YpaBHEHUs, HEPABEHCTBA M MX CHUCTEMbl II0 YCJIOBHUIO 3aJayy,
HCCIIE0BATh IIOCTPOCHHBIE MOJENHM C MCIOIb30BAaHUEM alapara

anreOpbl, UHTEPIIPETUPOBATh MOJyYEHHBIH pe3yabTar

YMeHne onepupoBath NOHIATHUSAMU: Cpe/iHee apuPMeTHIecKoe, MeuaHa,
HanOoJIbIIIee M HANMEHBIIIEE 3HAUCHHUS, Pa3Max, TUCIIEPCHs, CTAaHIapTHOE
OTKJIOHCHHE YMCIIOBOTO HabOpa; yMEHHE H3BJIEKaTh, MHTEPIIPETUPOBATH
nH(opMaIrio, IPEJACTaBICHHYIO B Ta0IHIIaX, HA TUarpaMmax, rpadukax,
OTpaXarolly CBOMCTBA PEAIBHBIX MPOLECCOB U SIBIICHUI; TPEACTABIIATh
uH(pOpMAIIMI0O C TIOMOMIBIO Ta0NUIl ¥ JAWarpaMM; HCCIEI0BaTh
CTATUCTUYECKUE JIAHHBIC, B TOM YHCJIE€ C NMPUMEHEHHEM TpaPUUIECKUX
METOJIOB U JIEKTPOHHBIX CPECTB; TpadUUECKH UCCIEIOBATh COBMECTHBIE
HaONIOZICHUSI C TIOMOINBIO JHUarpaMM pacCEeMBaHUS W JIMHEHHOU

perpeccun




YMeHue omnepupoBaTh MOHSATHSMH: CIYyYaWHBIM OMNBIT W CIydailHOE
COOBITHE, BEPOSITHOCTh CIYYalHOTO COOBITUSI; YMEHHE BBIYUCIATH
BEPOSITHOCTh C WCIIOJIb30BAaHHEM TpapUUECKUX METOJOB; MPUMEHSTH
(GOpMyIbI CIIOKEHUST U YMHOXKEHHUSI BEPOSTHOCTEH, (OPMYIy IOTHON
BeposATHOCTH, popMyiry bepHymin, komOuHAaTOpHBIC (DAKTHI 1 GOPMYIIBI;
OIICHUBATh BEPOATHOCTH PEANBHBIX COOBITUI; YMEHHE OIEepUpPOBATH
NOHATUSIMH: CIyJaiiHass BeJIMYWHA, pacIpeesieHue BEpPOSTHOCTEH,
MaTEeMaTHYECKOE OXHUJAaHWEe, JUCIEPCHs U CTAaHAApTHOE OTKIOHCHHE
CIIydaliHOW BEJNWYHMHBI, (YHKIMH paclpelesieHus] H  IUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTeIbHOT0O W HOPMAIBHOTO pAaCIpeIeICHHIA,
YMEHHE HCIIOJB30BaTh CBOWCTBA M3YYCHHBIX paCHpEACTICHUNA s
pelieHust 3a7ad; 3HAaKOMCTBO C TOHSATHUSMHU: 3aKOH OOJIBIIUX YHCET,
METO/Bl BBIOOPOYHBIX HCCIICOBAHUIN; yMEHUE MPUBOJIUTH IPUMEPHI
MPOSIBIICHUST 3aKOHA OOJBIINX YHCEN B MPHUPOJIHBIX M OOIICCTBEHHBIX
SIBIICHHSX; YMEHHUE ONEPUPOBATh TOHATHIMH: COUCTaHUE, TICPECTaHOBKA,
YHUCIIO COYETAaHWH, YUCIIO TEpPecTaHOBOK; OMHOM HplOTOHA; yMmeHwme
NPUMEHATh KOMOWHATOPHBIC (DAaKThI M PACCYKIACHHUS ISl PEIICHUS 3a]1a4;
OIICHUBATh  BEPOSTHOCTH  PEANbHBIX  COOBITHIA, COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'Iy‘IGHHBIfI pe3yibTar

VYMeHue omnepupoBaTh IMOHATHAMHU: TOYKa, MpsiMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jy4, BEJIWYMHA YyIJa, IUIOCKUH Yroi,
JBYTpaHHBI Yroj, TPEXTPAHHBIM YToJ, CKPEIIMBAIOIIMECS NPSMBIE,
NapajuIeIbHOCTh U MEPHEHAUKYISIPHOCTh MPSAMBIX M IJIOCKOCTEH, yroi
MEXIYy NPSAMBIMHU, YrOJl MEXAYy HpPsIMOM M IMIOCKOCTBbIO, YIoJd MEXIy
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU JIO TJIOCKOCTH, PACCTOSHUE MEXITY
HPSMBIMH, PACCTOSTHUE MEX1Y MJIOCKOCTSAMHU; YMEHHUE HCII0JIb30BaTh MPH
peleHnH 3a7a4y U3y4eHHBbIE (PaKThl U TEOPEMbI TUIAHUMETPHH; YMEHHUE
OLICHUBATb pa3Mepbl OOBEKTOB OKPY)KAIOLIETO MHUPA; CTPOUTH
MaTeMaTHYeCKUe MOJENIN C TOMOIIbI0 T'€OMETPUUYECKUX MOHITHUH H

BCJIMYHMH, pCIIaTh CBA3AHHBIC C HUMU MIPAKTUYCCKUC 3aJa9U

10

YMeHue onepupoBaTh MOHATUSAMU: TUIOMATL QUTYpPHI, 00BEM (QUTYPHI,
MHOTI'OrpaHHUK, HpaBI/IJ'II)HI:Jﬁ MHOI'OrpaHHUK, CEYCHHUEC MHOI'OI'paHHHKA,
KyO, Mapanienenurnen, Mpu3Ma, Nupamuiaa, (Gurypa U MOBEPXHOCTH
BpaleHus, HWIMHIP, KOHYC, map, chepa, miomanb chepsl, MIONAIb
MOBEPXHOCTU MHPaMUIbI, MPU3MBI, KOHYyca, HHIWHApPA, 00bEM Kyoda,

MNpAMOYTOJIBHOI'O MapauICiiCliuncaa, nmupaMuibl, MpPU3Mbl, OUWJIHMHIApPA,




KOHyCa, IIapa, pa3BEPTKa MOBEPXHOCTU, CEUYECHHsI KOHYCa W IWJIMHJPA,
NapajuleJbHblE OCH WM OCHOBAHMIO, CEYEHHE 11apa, IUIOCKOCTb,
Kacaromasicss ceppl, IWIMHAPA, KOHYCA; YMEHHE CTPOUTh CEUYEHHE
MHOTOTpaHHHKA, N300pa’kaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH
BpalICHUs, UX CEYEHUs, B TOM YHCJIE C TOMOIIBIO 3JIEKTPOHHBIX CPE/CTB;
YMEHHUE MPUMEHSTh CBOMCTBAa T€OMETPUUYECKUX (UTYp, CAMOCTOSATEIBHO
bopMynupoBaTh ONpeAeaeHUs U3ydaeMbIX (DUTYp, BBIIBUTAaTh TUIIOTE3bI
0 CBOMCTBax M MPU3HAKaX F€OMETPUUYECKUX (PUTYp, 0OOCHOBBIBATH WIIH
OmnpoBepraTh MUX; YMEHUE MPOBOAUTH Kiaccudukanuio ¢uryp 1o
pa3IMYHBIM TIPU3HAKaM, BBIIOJIHATH HEOOXOIAMMBIE JOMOJHHUTEIbHbIC

MOCTPOCHHSI
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YMeHue onepupoBaTh MOHATHUSMH: JBH)KEHHE B  IPOCTPAHCTBE,
napauIeIbHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHUE TOJ00MS, TMOM00HBIE (QUTYPBI; YMEHHE
pacmo3HaBaTh paBHbBIC U MOAOOHBIC (UTYPHI, B TOM YHUCIIEC B TPUPOJIE,
UCKYCCTBE, apXHUTEKType; HCIOJIh30BATh T'€OMETPUYCCKUE OTHOIICHHUSI
MIPH PEIICHHUH 3a/1a4; HAXOJUTh TEOMETPUUICCKUE BETHUMHBI (JTMHA, YTOJI,
I0Iaab, 00BEM) IPU PEIICHUH 3a/1a4 U3 IPYTUX YU4EOHBIX IPEIMETOB H
U3 pEealbHOW XWU3HW; YMEHUE BBIYUCIATH T'€OMETPHUYECKUE BEITHMUUHBI
(MHA, yroJ, IUIOIaAb, OOBEM, IJIOMIAh TOBEPXHOCTH), HCHOJIB3Ys
W3YYeHHbIE (POPMYIIBI U METOJbI, B TOM YHCJIE: IUIOMIAh MOBEPXHOCTH
MUPaMUIbI, TPU3MBI, KOHYCa, HWIMHIPA, TUIOMaas chepsl; 00béM Kyoa,
MPSIMOYTOJIBHOTO TApAJIICIICNUIIea, MUPAMUIBI, TPU3MBI, THIHHIPA,

KOHYCa, [I1apa; YMEHHE HaXOIUTh OTHOIIEHHE 00bEMOB MOIOOHBIX QUTYP
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YMenue OIICPpHUPOBATH IMOHATHAMU: MIPAMOYT'OJIbHAA CUCTEMA KOOPAHUHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
IMPOU3BCACHUEC BCKTOPA Ha YHUCIIO, Pa3JI0KCHUC BCKTOpPaA IIO 68.3I/ICY,
CKaJIIpHOC TMPOU3BECACHUEC, BCKTOPHOC MPOU3IBCACHUC, YI'OJ MCKIAY
BCKTOpaMH; YMCHUC HUCIIOJIb30BATb BeKTOpHBIﬁ u KOOpI[I/IHaTHHﬁ MECTOA
g pCHICHUA TCOMCTPHUYCCKUX 3adad W 3aJad JpYyrux yT-Ie6HI>IX

npeamMecToOB
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YMmenune BI)I6I/IpaTI) HOJIXO}ISIHII/Iﬁ MCTOJ A PCUICHUA 3aJaydu;
INOHUMAHHUEC 3HAYUMOCTH MATCMATUKHU B H3YUYCHUU IIPUPOAHBIX H
06IH€CTBGHHBIX mponeccoB SIBJ'IGHI/II\/’I; YMCHHUE  PACIIO3HABaThb

MMPOABJICHUC 3dKOHOB MAaTCMATUKHW B UHCKYCCTBC, YMCHHC IPUBOIAUTH




MpUMEpPbl MAaTEMATHYECKUX OTKPBITUA POCCUMCKOW UM  MHPOBOM

MaTeMaTU4YeCKON HayKu




HEPEYEHD 2JIEMEHTOB COAEP KXAHUSA, IPOBEPAEMbBIX HA EI'D

11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA
1 Hucna 1 BBIYUCIECHUS

11 Harypanbuble u nensie uncia. [lpu3Haku AeTMMOCTH HENbIX Yucel

12 Parmonanbupie uyucna. OOBIKHOBEHHBIE W JIECATUYHBIE JAPOOH, TPOLIEHTHI,
' OeCKOHEeUHbIE IEPUOUUECKUE IPOOH

13 Apudmernueckuil KOpeHb HaTypalbHOM creneHu. JeicTBus ¢ apudMeTHaecKuMu
' KOPHSIMU HAaTypaJIbHOW CTETIEHU

14 Crenenbp ¢ menbiM mokazateneM. CTeneHb C palMOHAIBHBIM ITOKAa3aTeeM.
' CBoiicTBa cTeNEHU

15 CuHyc, KOCHHYC W TaHTEHC YHMCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT'€HC YUCIIOBOTO apryMeHTa

1.6 Jlorapudm uncna. JlecaTuunbie U HATypaIbHBIC JTOTAPU(MBI

JleficTBuTeNnbHBIE YMCNA. ApU(METHYECKHE ONEpalud C JICHCTBUTEIbHBIMU
1.7 yucnamu. [IpuOnmKEHHBIE BBIYMCICHUS, NpaBWIA OKPYIJIEHHS, NPHKHIKA WU
OIIEHKA PE3yJIbTaTa BHIYMUCICHHI

1.8 [IpeoOpa3oBanue BeIpaKEHUN

1.9 KomMmiiekcHele yncna
2 VpaBHEHUs ¥ HEPABEHCTBA

2.1 Llenbie U qPOOHO-pAIHOHAIIBHBIE YPABHEHUS

2.2 WppanmonanpHble ypaBHEHUS

2.3 Tpuronomerpudeckue ypaBHEHHS

2.4 [TokazarenbHbIe U TOTapu(PMUIECKIE YPaBHEHUS

2.5 Llenbie u 1poOHO-paIOHAIEHBIC HEPABEHCTBA

2.6 HppanuoHaibHbIe HEpAaBEHCTBA

2.7 [TokazarenbHbIe U TOTapUPMUIECKHE HEPABCHCTBA

2.8 TpuroHoMmerpruyeckre HepaBeHCTBA

2.9 CucteMbl ¥ COBOKYITHOCTU YPaBHCHUN M HEPABEHCTB

210 VYpaBHeHWs, HEPABEHCTBA U CUCTEMBI C TApaMETPAMU

2.11 Marpuia cucTeMsl THHEHHBIX ypaBHEHHA. OTpeenuTeb MaTPUIIbI
3 OyHKIHH U TpaduKe




@OyHkius, crocodsl 3amanus QyHkuuu. ['paduk ¢yHkuuu. BzaumHO oOparHbIe

3 ¢ynkuuu. YétHeie u HeuéTHble pyHKuMU. [lepuoanueckue GyHKIuN
OO6nacte ompeneneHus: U MHOXKECTBO 3HaueHW ¢yHkuuu. Hymu QyHkmmm.
3.9 [TpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLMH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuu. HaumOosbliee m HauMeHbllIee 3Hau€HHE
(GyHKIMH Ha IPOMEKYTKE
33 CrenerHas (GyHKIMS C HATypaJlbHBIM M LIETBIM TOKazaTeneMm. EE cBoiicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-Oi CTENECHH
3.4 Tpuronomerpudeckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKINU, X CBOHCTBA U Tpaduku
36 Touku paspsiBa. AcumntoTsl TpadukoB ¢yHkumid. CBoiicTBa  (QyHKIMIA,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33aHUS TIOCIIEIOBATEILHOCTEH
3.8 Apudmerndeckas 1 reoMeTpruueckas mporpeccu. @opmyia CIoKHBIX MPOIEHTOB
4 Havana marematnuyeckoro aHanusa
4.1 [TpousBonnas ¢pynkiuu. [IpousBoaHbIe 37eMEHTApHBIX HYHKIUI
IIpuMeHeHMe NPOU3BOAHOM K HCCIIENOBAaHUIO (GYHKUMHA Ha MOHOTOHHOCTh M
4.2 sKcTpeMyMbl. Haxox1eHre HanbobIero 1 HaMMEeHbIIEro 3HaueHUs! PYHKLUU Ha
OTpe3Ke
4.3 [TepBooOpasnas. MaTETpan
5 MHoskecTBa 1 JIOTHKa
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. [{uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposATHOCTB U cTaTUCTUKA
6.1 OmucaTesnpHas CTATHCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 TeomeTpust
7.1 ®urypsl Ha IOCKOCTH
7.2 [IpsiMble U MJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena u MOBEpXHOCTH BPALLEHUS
7.5 KoopauHaTs! 1 BEKTOpHI




YYEBHO-METOJJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremaruka. Anredpa 1 Hayajla MaTeMaThuyeckoro ananusa; 10 kmacc.
yriayonennoe ooyuenne Mep3msik A.I'., Homuposckuii JI.A., [Tonsakos B.M.; nox
penakuueit [Tononsckoro B.E. O011ecTBO ¢ OrpaHU4eHHONM OTBETCTBEHHOCTBIO
N3narensckuiil ieHTp « BEHTAHA-T'PA®»; AkuinonepHoe o01IecTBO
«M3narensctBO «IIpocBelieHne»

* Maremaruka. Anreb6pa U Hayaia MaTeMaTu4ecKoro ananusa; 11 kiacc.
yrayosneaHoe ooydenune Mepaisik A.I'., Homuposckuii JI.A., [Tonskos B.M.; nmox
penakuueit [Tononasckoro B.E. O01ecTBO ¢ orpaHU4eHHON OTBETCTBEHHOCTHIO
N3narensckuii eHTp « BEHTAHA-I'PA®»; AkiinoHepHoe o01IeCTBO

«3marensctBO «IIpocBemenue»

METOANYECKHUE MATEPHUAJIbBI JISI YUYUTEJIA

«Anrebpa u Havyasia MaTeMatuyeckoro ananusa. 10—11 kimaccel. Metoauueckoe
nocoOue» (aBTOPCKUN KOJUIEKTUB MO/ pyKoBOACTBOM A. I'. Mopnkosuua). B HéM
U3JI0’KEHA KOHLIEMIIMS Kypca, eCTh IPUMEpPHasl pabouas porpamma u

MCTOJUYCCKHUEC PCKOMCHAIIMN KO BCEM IJIaBaM y‘-I€6HI/IKa.

«Anrebpa 1 Hayajga MaTEMaTHYECKOTO aHaan3a. MeToIMUeCKrue PEKOMEH, TaIli)

(M. 4. IlparyceBuy, K. M. Cton6os, B. H. Conomun, A. H. I'onoBun). [locobue



JUTs yauTenen, paboraromux o yueonuky M. . IlparyceBuya. Comeput
TEMATUYECKOE IIJIAHUPOBAHNUE, & TAK)KE PEILICHHUS], YKa3aHUs U OTBETHI K

HCKOTOPBIM 3a1a4aM yqe6Hm<a.

IHUDPPOBBIE OBPASOBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
HUHTEPHET
https://infourok.ru/metodicheskoe-posobie-po-matematike-10-11-klass
https://www.uchmet.ru/library/school/algebra
https://multiurok.ru/all-files/algebra

https://ege.sdamgia.ru






