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MNOACHUTEJBHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBJISETCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B MIPOrpaMMe cpeaHero oOiiero oOpa3oBaHws,
MTOCKOJIBKY, C OJIHOM CTOPOHBI, OH OOCCICUMBAET WHCTPYMEHTAJILHYIO 0a3y s
W3YYCHUSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYroil CTOPOHBI, (opmMupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIIJICHUE O0YyYarONIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiudecss OBJIa/IeBaloOT
YHUBEPCAIBHBIM SI36IKOM COBPEMEHHON HayKd, KoTopas (OpMyIupyeT CBOU
JTOCTIDKCHHSI B MAaTEMaTHIECKOU opMme.

VYuebHblli Kypc anreOpsl M Havall MaTeMaTHUYECKOro aHalh3a 3aKjia/IbIBaeT
OCHOBY /U YCIICIIHOTO OBJIAJICHUS 3aKOHAMHU (PU3MKH, XUMUHU, OUOJIOTHH,
MOHMMAHUSI OCHOBHBIX TEHJICHIIMN Pa3BUTHS YIKOHOMUKHU U OOIIECTBEHHOM KU3HHU,
MO3BOJIIET OPUEHTHUPOBATHCSI B COBPEMEHHBIX HUMPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHAX, YBEPEHHO HCMOJIb30BaTh WX [JIs JajbHEHIIEro oOpa3oBaHUsl U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPAKTHBIMHU M JIOTHYECKHU
CTPOTUMHU KOHCTPYKIMSIMH alreOpbl M MaTeMaTUYeCKOro aHaju3a pa3BUBACT
YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTH HCTUHHOCTH, JIOKA3bIBATh
YTBEPKJEHHUS C TTOMOIIBI0 UHAYKIIMU U PACCYXKIaTh NEAYKTUBHO, HUCIOIb30BATh
00001IeHNEe W KOHKPETH3allui0, a0CTparupoBaHWE U aHAIOTHIO, (OPMHPYET
KPEAaTUBHOE U KPUTUUYECKOE MBIILICHUE.

B xone u3yuenusi yuebHOro Kypca «Anrebpa v Havajla MaTeMaTHYeCKOTO
aHajau3a» OoOydYaroluecs IMOJIy4YaroT HOBBIM OMBIT PEIICHUS MPUKIAAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJIENIEH PEeaJbHbIX CUTYAaluH,
UHTEPNIpPETAllUd  TIOJYYCHHBIX  PEIICHWM, 3HAKOMSTCA C  [pUMEpaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B NPUPOJE, HAYKe U HCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMAaTUYECKUMU OTKPBITUSIMH U UX aBTOPAMH.

VYueOHbIll Kypc 001aJaeT 3HAUYUTENIBHBIM BOCIUTATENIBHBIM MOTEHIIMAIOM,
KOTOPBIM pealn3yeTcsi Kak uepe3 Yy4yeOHbI Marepualn, CrnocoOCTBYIOIIUN
(GbOpMHPOBAHMIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduky ydeOHOM
NEeATEebHOCTH, TpeOyIomed MPOJAOIKUTEIHPHOW KOHIIGHTpAIMd BHUMAHUSA,
CaMOCTOSITeJIbHOCTH, AKKYPATHOCTU U OTBETCTBEHHOCTH 32 MOJyYCHHBIN pe3yIbTar.

B ocHoBe MeTouKM 00yUeHMS aJire0pe U HayajgaM MaTeMaTHYEeCKOTO aHaIu3a
JICKUT IEATCTbHOCTHBIA TPUHITUT O0yYCHHUS.

B cTpykType yue6HOTo Kypca «Anredpa u Hayalia MaTeMaTHIEeCKOTO aHATN3a)
BBIJICJICHBI  CIIEIYIOIIUE COAEPKATEIbHO-METOANYECKUE JuHUU: «Yucma wu
BBIYUCTIEHUS», «DyHKIIMU U rpadukn», «YpaBHEHUs U HepaBeHCTBa», «Hauana
MaTeMaTH4ecKoro aHanusza», «MHoOXecTBa U JiIoTHMKa». Bce OCHOBHBIC
COJIEPKATEIbHO-METOJIMYECKUE JIMHUM H3Y4YalOTCAd Ha MPOTSHKEHUU JABYX JIET



oOy4eHHs Ha YPOBHE CpeIHETO 0011ero 00pa3oBaHus, €CTECTBEHHO JOTOIHSS IPYT
JpyTa | MOCTENICHHO HACKIIIAsICh HOBBIMH TEMaMH U paszenamMu. JlaHHbIA yueOHBIi
KypC SIBISIETCS MHTETPATHBHBIM, ITOCKOJBKY OOBEAMHSET B cede colep:KaHHe
HECKOJIbKMX MaTeMaTHYeCKHX AWCIMIUINH, TAaKHX Kak anreOpa, TPUTOHOMETPHS,
MaTeMaTHYECKUN aHaIN3, TCOPHS MHOXKECTB, MaTeMaTHYeCKas JIoruka u napyrue. [1o
Mepe TOTO Kak 00ydaroluecs OBJIaIEBAIOT BcE OoJiee MIMPOKUM MAaTEeMaTHICCKUM
anrmaparoM, y HUAX IMOCIIEI0BATEILHO (POPMUPYETCS U COBEPIICHCTBYETCS YMEHUE
CTPOUTh MAaTEMaTHYECKYI0 MOJICIh PEATbHON CHUTyallWH, TPUMEHATh 3HAHUS,
MOJlyYeHHBIC TPH W3YYCHHH YYeOHOTO Kypca, JUIsl PEIICHUS CaMOCTOSTEIBHO
chopMyIMPOBAaHHON MAaTeMaTUYECKOW 3a/la4yd, a 3aTeM HHTEPIPETUPOBATH CBOU
OTBET.

ConepkaTenbHO-METOAMYECKas JIMHUS «UKcina ¥ BBIYUCICHHS» 3aBEpIIacT
¢dbopMHpOBaHNE HABBIKOB UCIIOIB30BAHUS JICHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4aToO Ha yPOBHE OCHOBHOTO 0011eT0 00pazoBaHus. Ha ypoBHe cpenHero ooiero
oOpa3zoBaHus 0co0O€ BHUMaHue yaensieTcss  (OPMUPOBAHHIO  HABBIKOB
paIMOHATILHBIX BBIYMCICHHA, BKJIIOYAIOMIUX B Ce0s MCIOJIh30BAHUE PA3IMIHBIX
dopM 3ammcH 4YHCIa, YMEHHUE JeNaTh NPUKUIKY, BBIMOJHATH MPUOIKEHHBIC
BBIYUCIICHUS, OLIEHUBATh YWCIIOBBIC BBIpAXKEHHSA, PabOTaTh ¢ MaTEeMAaTUYECKHUMHU
KOHCTaHTaMH. 3HAKOMbIE OOYYaloIUMCsI MHOXECTBAa HATypaJbHBIX, IIEJBIX,
pallMOHANBHBIX ~HM  JICHCTBHUTENBHBIX  YHCENT  JIONOJHSIOTCS  MHOXKECTBOM
KOMIUIEKCHBIX 4YHCel. B KaXIOM |3 OTHUX MHOXECTB pPacCMaTPHBAIOTCS
CBOWCTBEHHBIE €My creuu(puieckue 3aJadud W Olepaluu: JeJCHHuEe Haledo,
ONEPUPOBAHUE OCTATKaMU HA MHOMKECTBE IIEJIBIX YHCEN, OCOObIe CBOICTBa
palMOHATBHBIX M MPPAMOHATBHBIX YHCEN, apu(METHIECKHE OTepalii, a TaKXKe
U3BJICUCHUE KOPHS HATYPaJIbHOW CTEIICHW Ha MHOXKECTBE KOMIUICKCHBIX YHCEIL.
bnaronmapst mociieoBaTeIbHOMY PACHIMPEHHIO Kpyra HUCHOJb3yeMbIX YHCET H
3HAKOMCTBY C BO3MOXKHOCTSIMU WX TMPUMEHEHHS JJISl PEIICHHs Pa3IUYHBbIX 3a]a4
dopmupyeTcss TpeAcTaBiICHUE O €IMHCTBE MAaTEMaTHKH KaK HAyKd W e€ poiid B
MIOCTPOCHHH MOJISNICH PEaJbHOTO MHpPa, HMIMPOKO HCIIOJIB3YIOTCS 000OIIEHHE U
KOHKPETHU3aIHS.

JIluans «YpaBHEHUS M HEPABEHCTBA» PEATHM3YETCSl HA TPOTSHKCHHHU BCETO
oOy4eHHs Ha YpOBHE CpEIHEro oOmero oOpa3oBaHUsA, TMOCKOJIBKY B KaKIOM
paznene IIporpammbl MpemycMOTPEHO pEUIeHHE COOTBETCTBYIOIIMX 33aad. B
pe3ynabTare OoOydaromMecs OBJIQJCBAIOT PA3NIMYHBIMH ~ METOJAMH  PEIICHUS
palMOHAILHBIX, HMPPAIMOHAIBHBIX, MOKAa3aTCIbHBIX, JIOTApUPMUYCCKUX U
TPUTOHOMETPHUYECKUX YpaBHEHUI, HEPABEHCTB M CUCTEM, a TaKXke 3ajad,
cofepKammx mnapaMeTpbl. [lomydeHHBIE yYMEHHUS IIMPOKO HCHOJB3YIOTCS IPH
UCCIIeIOBaHNH (YHKIIUKA C TIOMOIIBIO MPOU3BOJIHOMN, PU PEIICHUH MPHUKIIATHBIX
3aj71a4 ¥ 3aJla4 Ha HAaXOXJICHHUEC HAUOOJIBIINX M HAMMEHBIINX 3HAUYCHUH (DYHKIIHH.



JlanHasi comepkaTeNbHasi IWHUS BKJIIOYAET B ce0s Takke (HOPMUPOBAHUE YMEHUN
BBITIOJIHATh ~ pacd€Tel 10  ¢opMyrnaMm, MNpeoOpa3oBaHHs  PalMOHAIBHBIX,
UppaIlMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHHUI, a TaKKe BBIPAKCHUH,
collepKallluX CTerneHu W Jiorapudmbel. brarogaps u3zydeHuio anredGpandeckoro
MaTepHaa IpOUCXOIUT ajdbHEeHIIee pa3BUTHE AITOPUTMHUYECKOTO U a0CTPAKTHOTO
MBIIIICHUS 00y4aromuxcs, (OPMHUPYIOTCS HABBIKK JCTYKTHBHBIX PacCyKICHUH,
paboThl ¢ CHUMBOJBHBIMU (OpMaMH, TPEACTABICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIC PABEHCTB M HEPABEHCTB. AnreOpa npeanaraeT 3QpGeKTuBHbIC
WHCTPYMEHTBI Il PEUICHUS MPAKTHUYECKUX W €CTECTBEHHO-HAYYHBIX 3ajady,
HAIJISIIHO IGMOHCTPUPYET CBOM BO3ZMOXKHOCTH KaK S3bIKa HAYKH.

ConepxkatenpbHo-MeToanueckass auHuA «DyHKuMU U rpaduku» TECHO
neperyieTaeTcss ¢ APYTMMH JIMHUSIMA Y4e€OHOTO Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3a4a€T MOCIEA0BATEIbHOCTh U3yUeHUs MaTepuana. M3yueHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapuPMUIECKON 1 TPUTOHOMETPUUECKUX (QYHKIIHM, X CBONCTB
U rpadukoB, UCIONIb30BaHUE GQYHKIMN N7l PEIICHUsS 3aa4d U3 APYruX y4eOHBIX
MPEAMETOB U PEaTbHOMN KU3HU TECHO CBSA3AHO KaK C MATEMATUYECKUM aHAIU30M,
TaK ¥ C pEIICHWEM ypaBHEHW M HepaBeHCTB. IIpu »ToM OoJblIOe BHUMaHUE
yaensercs: GOPMUPOBAHUIO YMEHHUS BbIpaXaTh (POpMyJIaMu 3aBUCUMOCTH MEKITY
pa3IMYHBIMM BEJIIMYMHAMU, HCCIENOBATh TMOJYyYEeHHbIE (YHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toi cojiepKaTeIpHON JIMHUU HAIlEJIEH Ha Pa3BUTHE YMEHUN U
HAaBBIKOB, MO3BOJISIFOIIMX BBIPAXKATh 3aBUCUMOCTH MEXKIY BETUYMHAMU B PA3JIMUHON
dbopme: aHATUTHYECKOM, TpadudecKoi U clioBecHOU. Ero n3ydenne crocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIJIEHUS, CIOCOOHOCTH K OOOOIICHUI0 U
KOHKPETHU3AIMH, UCIIOIb30BAHUIO AHATIOTUH.

CopepxxarenpHast nuHug «Hauana MareMaTnyeckoro aHaius3ay MO3BOJISIET
CYIIECTBEHHO PACIIMPUTHh KPYTr Kak MaTeMaTHYECKHUX, TaK W MPUKIAJAHBIX 3ajad,
JIOCTYITHBIX OOYYarolmMMCs, TaK KaK y HUX TMOSBISIETCS BO3MOXKHOCTH CTPOUTH
rpa@uky  CIOXKHBIX (YHKIHMA, OMPEAeNsATh WX HauOOJbIINE W HAWMEHbIINE
3HAQYCHUS, BBIYUCIATH IUIOMAAU (GUryp u oObEMBI TeJl, HaXOAUTh CKOPOCTH U
yCKOpeHusi TiporieccoB. JlaHHasi cojep)kaTeibHas JIMHUS OTKPHIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOCHHUSI MAaTEMAaTHYECKUX MOJIeJIeH pealbHBIX CHUTYyallui,
MO3BOJIIET HAXOIUTh HAWITYYIII€E PEIICHUE B MPUKIIATHBIX, B TOM YHCIIE€ COLIMAIBHO-
PKOHOMMYECKHUX, 3aJayaX. 3JHAKOMCTBO C OCHOBAMHM MAaTE€MaTHUYECKOI0 aHaJIM3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (OPMAIbHO-JIOTMYECKOTO U KPEaTUBHOTO
MBIIIICHUS, (OPMHUPOBAHUIO YMEHHMM paclio3HaBaTh IMPOSIBJICHUS 3aKOHOB
MaTEeMaTHKH B HayKe, TEXHUKE U UCKyccTBe. OOyJaronmecs y3HaT O BBIIAOIINXCS
pe3ynbTaTax, MOJYYCHHBIX B XOJI€ Pa3BUTHUS MaTEeMaTHKU KaK HAyKH, U 00 HX
aBTOpax.



CopeprkaTenbHO-METOAUYECKass TUHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ceOs1 DIIEMEHTHl TEOPUU MHOXKECTB M MAaTeMAaTHYECKOW JIOTUKH. TeopeTHKO-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KypPC IIKOJIBHOM MaTEeMAaTHKU
U TIpeaiaraloT HauOoliee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIONMIUNA BCE pa3/ieibl
MaTeMaTUKU M €€ NPWIOKEHUN, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYECKUE
JTUCIUIUIMHBL W WX TPWIOKEHUs B efauHoe 1enoe. [loaTomy BakHO 1aTh
BO3MOXKHOCTh OOydYarmeMycs IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MAaTEMaTUKHU U HCIOJIb30BATH €T0 JIJISi BHIPAXKEHUS CBOUX MBICIIEH.
JpyruMm BaXHbIM TPU3HAKOM MaTEMaTUKH KakK HayKd CJIeAyeT IpU3HATh
CBOMCTBEHHYIO €l CTpOroCcTh OOOCHOBaHMM M CJEJIOBAHHE OMNPEIEIEHHBIM
OpaBWJaM  TOCTPOCHHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO C  JJIEMEHTaMHU
MaTEMaTUYECKONW JIOTUKH CIOCOOCTBYET pa3BUTHIO JIOTHUYECKOTO MBIILICHUS
00y4Jaronuxcs, Mo3BOJIIET UM CTPOUTH CBOM PACCY’KJEHHUS HA OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKK KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kypce «Anrebpa W Hadajga MaTEMaTUYECKOTO aHaJIU3a»
MIPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJEIMPOBAHUS, KOTOpPHIE TPH3BAaHbI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyallui, HWCCIEAOBAHMS O3TUX MOJIeNIeH C TOMOINIBIO afmapara ajiredopbl H
MaTEMaTUYECKOr0 aHalln3a, WHTEPIpPETAlMH MOJYyYEHHBIX pe3yiabTaToB. Takue
3aJIaHUS BIUICTCHBI B KOK/IBIN M3 Pa3eioB MPOTPaMMEI, ITOCKOJIBKY BECh MaTepral
y4eOHOTO Kypca IIMPOKO HCIONB3YEeTCS JUIA pEelieHUs MPUKIaIHBIX 3amad. [Ipu
pPEIICHUH  pEabHbIX  MPAKTUYECKUX  3a7ad  OOydYarolIuecs  Pa3BUBAIOT
HAOJIOMATEIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHIO, 0000IaTh M KOHKPETH3UPOBATH  IPoOJIeMy.
JlesTenpHOCTh 1O (OPMHUPOBAHWIO HABHIKOB PEIICHHWS TMPUKIAIHBIX 3a1ad
OpraHu3yeTcs B poIlecce U3yUYeHHs BCeX TeM y4eOHOTo Kypca «Anredpa u Hayana
MaTEMaTUYECKOTO aHaTN3ay.

Ha wu3ydenne yueOHOTO Kypca «AnreOpa M Havajla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Yuciia ¥ BBIYHCIEHHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JAPOOH, IPOIICHTHI,
OeckoHEUHbIEe TNepuoanyeckue npodu. [lpuMmeHeHue npodel W MPOLEHTOB IS
pellIeHUs MPUKIIAIHBIX 3a7a4 U3 Pa3JIMUHbIX OTpaciei 3HAHUM U PeaJTbHOM )KU3HM.

JlelicTBuTenbHbIe 4ucha. PanuoHalbHBIE W UPpPALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MOyJb
JEWCTBUTEIBLHOIO YHCIa U €ro cBoicTBa. [IpubnmkEéHHbIC BBIYMCICHUS, TTPaBUIIa
OKpYIJICHUS, MPUKHUJKA U OLICHKA PEe3yJIbTaTa BHIUYHCICHUH.

Crenenpr C 1enasIM  HokazareneMmM. buHom Herotona. HMcnosib3oBaHue
noAXOsAIEH (OPMBI 3aMMUCH JEHCTBUTEIBHBIX YACEIT I PEIICHUS TPAKTHYECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajIbHON CTEIIEHH B €T0 CBOMCTBA.

CreneHb C palMOHAJIBHBIM IOKazaTeleM H €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa norapupma. JleciTuuHble W HATypaJibHbIE
JorapupMsl.

CuHyc, KOCHMHYC, TaHI€HC, KOTAHT€HC YHMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIC YpaBHEHHMSI M ypaBHEHUs-CIEACTBUA. HepaBeHCTBO,
pellIeHUE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS MENBIX U APOOHO-PAIIMOHATBHBIX YPaBHEHUUN U
HEpPaBEHCTB. MHOroOwieHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema be3zy. MHoOrousieHs!I ¢ 11e1bIMU KO3 UIIUEHTaMHU.
Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BEIPAXKEHUM, COACPKAIIMX CTCIICHU M KOPHHU.

WppanmonaabHbie ypaBHEHHS. OcHOBHBIC METO/IBI penieHus
UpparmoHaIbHbIX YPaBHCHUH.

[Toka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHbIX

YPaBHEHUM.
[IpeoOpazoBaHue BhIpaXKEHH, COACPIKAITUX JTOTAPUDMBI.
Jlorapudmmueckue ypaBHEHUHI. OcHOBHBIC METOJIbI pEIICHHS

JorapupMUYECKUX YpaBHEHHI.
OcHOBHbIE TPUTOHOMETPHUUECKHUE bopMyTIBL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPaBHEHUM.



Pemienne cucrem JIMHEWHBIX YypaBHEHHMH. Marpuua CUCTEMBI JIMHEMHBIX
ypaBHeHU. OnpenenuTens MaTPUILbl 2 X2, €ro TEOMETPUYECKUM CMBICI U CBOIMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs I PEUICHUS CUCTEMBbI
JVHEWHBIX ypaBHEHMI. PemieHne nNpHUKIagHBIX 3a0a4 C I[OMOUIBKD CHCTEMBI
JMHEWHBIX YpaBHEHUH. MccnenoBanue NOCTPOCHHOW MOJAENH ¢ TOMOIIBIO MaTPHIL
Y OIIPENICIIUTEIICH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IMOMOIIBIO
YpPaBHEHUII W HEpPaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKHX 3aj1a4 U 3a/1a4 U3 pa3IMYHbIX 00JaCTel HAyKU U pealbHOM KU3HU.

DyHKUMH U TPaPUKHU

Oynkuus, crnocoOsl 3amanus GyHKIUH. B3anMHO oOpaTHBle (QYHKIUU.
Komno3zummss Qynkuuii. I'papuk  yHKIMu. DineMeHTapHble NpeoOpa3oBaHUs
rpaduKoB QyHKIIHIA.

OO6nacth ompeneneHuss ¥ MHOKECTBO 3HaueHud ¢yukumu. Hymu yHkimm.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe pyHKUMU. [lepuoanueckue
¢bynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKUIMU. MaKCUMyMbl U MUHHUMYMBI
dbyukiuu. Haubonbiiee 1 HauMeHbIllee 3HaUeHUs (DYHKIIUU Ha POMEKYTKE.

JluneiiHas, KBaapaTH4YHas U JAPOOHO-IMHEHHAas (QYHKIHUH. DJIEMEHTapHOE
UCCIJIEJOBAaHUE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHast pyHKIMS ¢ HATypaJbHBIM U LEJIbIM MOKa3zareneM. E€ cBoiicTBa u
rpaduxk. CBolicTBa 1 rpaduk KOpHs n-0i CTENEHU KaK (PyHKIMK OOpaTHOM CTENEeHU
C HaTypaJbHBIM [TOKA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMIA 71 pelIeHUs ypaBHEHUH.

TpuroHomeTpuyeckas OKPYKHOCTb, OIpPENEIEHUE TPUTOHOMETPUUYECKUX
(yHKUHNA YUCIOBOTO apryMEHTA.

DYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['paduiku peasbHBIX 3aBUCUMOCTEH.

Havana maremMaTH4ecKOro aHajim3a

ITocmenoBaTellbHOCTH, CHOCOOBI 3aJaHUsl ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKOM MHIYKIMU. MOHOTOHHBIE U OTPaHUYEHHbIE OCTIEA0BATEIIbHOCTH.
HcTopusi BOZHMKHOBEHUS MAaTEeMaTHMYECKOTO aHallM3a Kak aHaiu3a OeCKOHEYHO
MalbIX.

Apudmernueckas ¥ reoMeTpruueckas rmporpeccu. beckoneyHo yoObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOIIEH IeOMETPUYECKON
MPOTrPECCUU. JINHENHBIA U 3KCIIOHEHIHAIBHBIN POCT. Yucno e. @opmyia ClI0KHBIX
NpoLeHTOB. Mcnonb30BaHWE TMPOTrpeccUur Uil PELIEeHUs peajibHbIX —3aJad
IPUKJIAJHOIO XapaKTepa.



HempepriBHble (GYyHKIIMM W WX CBOMCTBA. TOukM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMI HENPEPHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUIsl PELICHHMs HEpaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUH 1715 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble GyHKIUU. Onpenenenne, reOMeTpUIeCKuil u
busznyecKuil CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeIbHOU K rpaduky QyHKIUU.

[TpousBogubie  smemeHTapHbiX  ¢yHknuil.  I[IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UIINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanuy HaJX MHOXECTBAMHU W KX CBOMCTBA. JlMarpammel
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB M SBICHUM, NPU PELIEHUU 3a1ad U3 IAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JIOKA3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHHS.

11 KIIACC

Yucia 1 BHIYMCICHUS

HatypaneHbie u nensle yucia. IIpumeHeHne npru3HakoB ACIUMOCTH LIEJIBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkinuaa 1uist pemeHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TpPUTOHOMETpUYECKass (QOpMbI
3allCU KOMIUIEKCHOTO 4YHcia. ApudMeTHdyecKkue Omnepalnud ¢ KOMIUIEKCHBIMU
yrcnamu. M300paxkeHHe KOMIUIEKCHBIX YHCENI Ha KOOPAUHATHOM IIOCKOCTH.
®opmyna MyaBpa. KopHu n-o¥i cTeneHun U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YKCEN JIs PEIICHUS (PU3HUECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPaBHEHMI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIECTBUSA. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHMH C  TMOMOIIBIO
TPUTOHOMETPUUECKOU OKPYKHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS I[OKa3aTeIbHBIX U  JIOTapU(PMUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELICHUS UPPALNOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJZIbI PEIICHHS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUYECKUX YPABHEHHM.

VYpaBHEHUs1, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumMeHeHne ypaBHEHHA, CUCTEM M HEPABEHCTB K PELIEHUIO0 MaTEMAaTUYECKUX
3a]1a4 ¥ 3a/1a4y U3 pa3lInuHbIX 00J1acTel HAYKH U PEAIbHOM KU3HU, UHTEPIPETALHS
IIOJTyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu GyHkIUd. ['eomerpuyueckue oOpa3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue QGyHKINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. | 'paduueckue
METO/bI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NMPHU PEUICHUU 3aJad U3 JPYTUX Y4EOHBIX
MPEIMETOB U PEAIbHOMN KU3HMU.

Havana MmaTeMaTH4€CKOro aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH HAa MOHOTOHHOCTH U
sKkcTpeMyMbl. HaxoxneHre HanboapIero ¥ HAMMEHbIIEr0 3HAUEHUI HEPEPbIBHON
(yHKLIHUH Ha OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIy4lIero peEHieHus B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3aJlaHHOTO (HOPMYJIION MK TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TmepBOOOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuUH. [IpaBuna HaxoX1eHUs TepBOOOPA3HBIX.

HNuTterpain. ['eomeTpruueckuil CMbICI HHTETpANIA. BerunciieHue onpeaeaéHHoro
uHTerpana no gpopmyne Herotona-Jleitonuna.

[TpumeHeHne uMHTErpaja s HAXOXKICHHS IUIOAAECH IUIOCKUX (QUIyp u
00BEMOB T€OMETPUUECKUX TEJL.

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJIEJIMPOBAHUE peajbHBIX TPOLECCOB C MOMOLIbI0  auddepeHIanIbHbIX
YpPaBHEHUM.



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

JIMYHOCTHBIE PE3YJBTATDBI

1) rpamaaHCKOr0 BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUHCKOTO 0OIIECTBA, MPECTABICHUE O MATEMATUYECKIX
OCHOBaxX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBJICHUM, NPOLEIYP
IpaXJIaHCKOTOo  oOmiectBa  (BBIOOPBI, OHpPOCHI WU JIpyroe), yMeHHe
B3aMMO/JICHCTBOBAaTh C COIIMAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSMY 1 HA3HAYCHHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUHUCKOM T'PakTaHCKOW HIACHTUYHOCTH, YBOXKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JTOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrMX HayKax, TEXHOJIOTHSIX, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEH POCCUHCKOro Hapoaa, cPopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJCHUS, CBSI3aHHOIO C MPAKTUUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSATEIbHOCTHIO YUYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJIa B IOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOUAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELIEHU, pacCy>KJI€HU, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3uUecKoro BOCIUTAHUS:

cOPMHPOBAHHOCTh yMEHHUS TPUMEHSATH MAaTeMAaTUYECKHE 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THTAHHME, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryisipHas (GU3NYECKas aKTUBHOCTH), PU3NUECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbIM  chepaM  NMPOodEeCCHOHAIBHOM  JNESITEIBbHOCTH, CBSI3aHHBIM — C
MaTeMaTUKOW H €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeri mnpodeccnrt W peanru30BBIBATH COOCTBEHHBIC IKU3HCHHBIC TIUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4eCKOoMy  OOpa30BaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a/1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TIOHUMaHHE BIIMSHUS
COI[MATIbHO-IKOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpelbl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMCHCHHE MaTEeMaTHYEeCKUX 3HAHUN IS pelieHus 3agad B 00J1acTH
OKpY’)Karolel cpenpbl, IJIaHUPOBAHHE IIOCTYNKOB W OIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOM MPAKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl 4eITOBEYECKON AEATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAUUMOCTH
JUISL pa3BUTHUS IUBUJIM3AIIMH, OBJIAJICHUE SI3BIKOM MaTEMAaTUKU U MAaTeMaTU4YeCKOU
KYJIbTYpPOU KakK Cpe/ICTBOM IMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MIPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYAIBLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe JeiiCTBUSA

ba3oBble 1ornueckue aAefcTBu:

BBISIBIIATH M XApPaKTEPU30BATh CYLICCTBCHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATWUW, OTHONIICHUN MEXAy TMOHATUSMHU, (HOPMYIUPOBATH
OTIpEJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIAcCU(UKAIUH,
OCHOBaHMsI JiJ1s1 0000IIIEHNS U CPABHEHHUSI, KPUTEPUU TTPOBOJUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AaUMOCBSI3U U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKACHUSIX, MpEIaraTb KPUTCPUU JIs
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYMN;

JleJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKJIIOUCHUH 110 aHAJIOTHUH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATHYECKUX YTBEPKACHUN
(IpsiMbIE U OT MPOTUBHOTO), BHICTPAUBATh APTyMEHTALMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHUS U BHIBOIBI;

BBIOMpATh CMOCO0 peleHuss y4eOHOW 3ajaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUs], BRLIOUPATh HaNOOJIee TOAXO AN C YUETOM CaMOCTOSTEIIHLHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3zoBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (HhOopMHpOBaTH THUMOTE3Y, ApTyMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJNUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEJOBAHHE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTUYeCKOTro 00beKTa, sIBJIICHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyYIMpOBaTh O0OOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHUBATh  JTOCTOBEPHOCTh
IOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpoLlecca, a TaKkKe BBIABUTATD
MIPE/IOJIOKEHNUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBHUSX.

Pabora c nnpopmanueii:

BBISBJIATH JeUUIUTH MHPOPMALMK, JAaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOMPOC | JUTSI pEIICHUS 3a/1a4H;

BBIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3NIUYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIINIO PA3TUIHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEJICTaBIATh €€ B pazIu4HbIX (popmax,
WLTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHMBEpPCaAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (HOPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJSIMU OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaThb MOSCHEHHUS IO XOIy pEUIEHUs 3aJayu,
KOMMEHTHPOBATH MOJTYyYEHHBIN pE3yJIbTAT;

B XOJI€ OOCYXXJIEHUS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pelIeHns, COIOCTABIAThL CBOM CYXACHUSA C CYXXIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4Me M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (dopme
(bopMyIMpOBaTh PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAaThl PELICHUS 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIUTOPUH.

PerynsiTuBHBIC YHMBeEpCcaJbHbIe Y4eOHbIe NeliCTBUSA
Camoopranusanus:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHH 3a/1auH, BEIOUPATh CIIOCOO PEIIeHUs C
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATH BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUK.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIeKT:

BJIAJCTh HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTAaTOB, BIAJAETh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3ysbTaTa pelIeHUs
MaTeMaTUYeCKOM 3a/1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PEUICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEM;

OLICHHBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WIIM HEAOCTUKEHUSI Pe3ysIbTaTOB AESITEIbHOCTH, HAXOAUTh OLIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

CoBMecTHAs 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4YeOHbIX 3aJad, NOPUHUMATh I€Jb COBMECTHOMU
JESTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenessTh
BU/IBI pabOT, I0rOBApUBATHCS, 00CYXKAATh MPOIIECC U pe3yJIbTaT paboThl, 00001IaTH
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNNoOBBIX (opMax palboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOIHATH CBOIO YaCTh PaOOTHI U KOOPJUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPHUSM, CHOPMYIUPOBAHHBIM  yYYACTHUKAMU
B3aMOJIEUCTBHS.

IMPEAMETHBIE PE3YJIBTATBI

K koniy obOyuenuss B 10 kjacce 0OyyarOUIMICSd TOJYYUT CIIECAYIOIIHE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl yueOHOTO
Kypca «Anrebpa u Hadajla MaTEeMaTUYECKOTO aHATN3ay:

Yucji1a ¥ BBIYUCTICHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: pPaAlMOHATBLHOE YHUCJIO0, OCCKOHEYHas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATLHOE YHCIO0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCEI, MOLYJIb JEUCTBUTEIIBHOTO YHCIIA;

OPUMEHSATh JIpOOM W TIPOLEHTHI JUIsl DPEIICHHUS TPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MIPUMEHSTH MPUOTHNKEHHBIC BEIYUCIICHUS, IPaBUiIa OKPYTIICHUS, IPUKUAKY U
OLICHKY P€3yJIbTaTa BEIYMCICHUM;



CBOOOZIHO OMEpUPOBATHh TMOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIB30BaTh MOAXOIANTYI0 (POPMY 3aMUCH JEHCTBUTENBHBIX YUCEI JIJIsl PEIICHUS
IIPAKTUYECKUX 3a/1a4 U MPEJACTABIICHUS JaHHBIX;

CBOOO/IHO OIEPUPOBaTh MOHATHUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTEIICHH;

CBOOOJIHO OIIEPUPOBATH MOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUpPOBaTh MOHATHUSAMH: JIOTapU(PM UHKCIa, ACCATHYHBIE U
HaTypaJIbHbIE JIOTaPU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TaHI'€HC, KOTAHI€HC
YUCJIOBOTO apryMEHTa;

ONEPUPOBATH MOHATUSAMM: APKCUHYC, aQPKKOCHUHYC W aPKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJECTBO, YPAaBHEHHUE, HEPABEHCTBO,
PABHOCHJIBHBIE YPABHEHUS U YPABHEHUS-CIIECICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATh Pa3jIUYHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAJIBHBIX yYPaBHEHWM, IIPUMEHATH METOJ] HWHTEPBAJIIOB JUIA PELICHUS
HEPABEHCTB;

CBOOO/IHO OINEpPUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOH,
MHOTOWIEH € UEIbIMHA KO3(PPUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSTH JI€JICHUE
MHOTI'O4YJIEHA Ha MHOTIOWIEH C OCTaTKoM, Teopemy be3dy m teopemy Buera nis
peleHns 3a1ay;

cBOOO/ZIHO ONEpUpOBAaTh TOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpuLa, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
WCIIOJIBb30BaTh CBOWCTBA ONPENENUTENA 2 X 2 JUId BBIYHCICHHS €r0 3HAYEHUS,
IPUMEHSTh ONPENCIIUTENIA Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAllMU C MIOMOILIBIO CUCTEMBI JIMHEHHBIX YPABHEHUH,
UCCIIE0BATh IIOCTPOCHHBIE MOJEIHA C IIOMOLIBI0O MATPUL] U OIpEAEIUTENEH,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMs
BBIPAKCHU,

BBITNOJIHATH MpeoOpa30BaHUs YUCIOBBIX BHIPAKEHUHN, COJEPKAIINX CTETICHU C
paLMOHAJIbHBIM [T0KA3aTeIIEM;

UCII0JIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKECHUI;

cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
IIEPEXO0I0B WIIA OCYLIECTBIISAA IPOBEPKY KOPHEM;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKre GopMyIIbl Uil TPeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAXKCHHIA;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAuMble  (OpPMyJIbI Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUN;

MOJIEJIMPOBATh peajbHbIE CUTyallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jayd, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM alapara ajreopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEpPUPOBATh NOHATUAMHU: (PYHKIIHS, CIIOCOOBI 3a1aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus ¢GyHKuuH, rpaduk GyHKIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACThb ONPENEIECHUS U MHOKECTBO
3HaYeHUHN PyHKINU, HYJIH QYHKIMH, TPOMEXKYTKHU 3HAKOTIOCTOSIHCTBA;

CBOOOJHO OINEpUpPOBaTh IMOHATUSAMU: UETHBIE W HEYETHbIE (DYHKIIMH,
NEePUOINYECKUE (DYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (PYHKIMU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypaIbHBIM U
LeabIM TOKa3zareneM, Ipa@uk CTeneHHOW (YHKUMHU C HATypalbHbIM U LEJIBIM
nokasaresieM, rpauk KOpHsS N-Oi CTENeHH KakK (yHKIHMH OOpaTHOW CTENeHH C
HaTypaJIbHBIM I0Ka3aTeJeM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKIUH, BBITOJIHATE 3JIEMEHTAPHOE MCCIIEA0BAaHUE U IOCTPOEHUE UX TPAPUKOB;

CBOOOJHO ONEpPUPOBATH MOHATUSMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKLIMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIs PEIICHUS
YPaBHEHHUI;

CcBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpEJEIeHNE TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YyHKIMA JJI  MCCIENOBAaHUA TPOLECCOB H
3aBUCUMOCTEH MpH pElIeHUH 3aJlay U3 APYrUX y4E€OHBIX MPEIMETOB U PEalbHON
KU3HU, BBIpAXaTh (HOpMyIaMH 3aBUCUIMOCTH MEXy BETMUMHAMU;

Havana maTeMaTH4eCKOro aHaJm3a:

CBOOOJHO ONEPHUPOBATH MOHATUAMU: apuMeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi Nporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIN POCT, (POPMYJIa CIOKHBIX MPOLIEHTOB, UMETh NMPEACTABICHUE O
KOHCTAaHTE;

UCIIOJIB30BaTh IPOTPECCUU ISl PEIIEHUs peaJbHBbIX 3a4ad IPUKIATHOTO
XapakTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEOBATENFHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEIOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOTHO ONEPUPOBATH MOHATUSMU: HEMPEPHIBHBIE PYHKIIMHU, TOYKU Pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QyHKINY;

cBOOOIHO OIEpHpOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3KeE,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/aY;

CBOOOJTHO OIEpPUPOBATH TOHATUSIMHU: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIMH, KacaTenbHas K rpaduky QyHKIUU;

BBIUUCIISATH MPOU3BOJHBIE CYMMBI, IIPOU3BEACHUS, YaCTHOTO U KOMIIO3UIIUU
IByX (OYyHKIUH, 3HATH IPOU3BOIHBIC AJIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUN M (PU3UUECKHI CMBICT MPOU3BOJIHON IJis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOMHO  OMEpPHpPOBaTh TMOHATHUSMHU:  MHOXKECTBO, OMEpaluud  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar JJisi ONMCaHUsI peaIbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHN 33]1a4 U3 IPYTUX yUYE€OHBIX MPEAMETOB;

cBOOOJHO OIEpPHPOBaATh TMOHATHUSMU: OIpENETICHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTa, TOKA3aTEILCTBO, PABHOCHIIbHEIC
ypaBHEHUS U HEPABEHCTBA.

K xoniy obOyuenus B 11 kjacce oOy4aromuics TOJYYHUT CIEIYIONTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa v Hadajia MaTEMaTHYECKOTO aHaTN3ay:

Yuca v BBIYUCTCHUSA:

cBOOO/IHO ONIEPUPOBATH MOHATUSAMU: HATYPAJIBbHOE U LIEJI0€ YUCIIO, MHOKECTBA
HATYpPaJbHBIX U IIEJIbIX YHCEJI, UCIOJIb30BaTh MPU3HAKU JIETUMOCTH LIEIBIX YHUCET,
HOJ/l m HOK HaTypaJbHBIX 4uCen I pPEUIEHUs 3a4ad, MPUMEHSTh alrOpUTM
EBxnuna;

cBOOOMHO OMEpUpOBAaTh TMOHITHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HATypaJbHbIC YMCIIA B PA3IMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUHCIICHUS,

CBOOOIHO ONEpUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YMCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIONHATH apu(METHIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTMEPUPOBATH TOHATHSIMHU: HUPPAIMOHAIIBHBIE, MMOKa3aTeIbHBIC H
jJorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHJIBHBIX TIEPEXOJIOB;

OCYHIECTBJISATH OTOOpP KOpHEW TMpHU pEUICHUU TPUTOHOMETPUUECKOTO
YPaBHEHUS;

CBOOOJIHO OMNEPUPOBATH TMOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXoaumble  (HOPMYJIBI TSI PEMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYMHOCTb YpaBHEHUH U
HEPABEHCTB, PABHOCHJIbHBIE CUCTEMbBI U CUCTEMBI-CIICCTBHS, HAXOAUTh PEIICHUS
CUCTEMbl U COBOKYITHOCTEH pPallMOHAJIBHBIX, UPPAIMOHATIBHBIX, MOKA3aTEIbHBIX U
JorapupMUUYECKUX YPABHECHUN U HEPABEHCTB;

pearb palvOHAaJIbHbIE, UppaloHalIbHBbIE, MOKa3aTEeJbHBIE,
jJorapuMUYECKUE€ W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coJiepKalle MOAYJIU U apaMeTphl;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TaKXK€ 3a/1a4 C MapaMeTpaMu;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIPDAKECHHUS, YPAaBHEHMUS, HEPABEHCTBA U HX CHCTEMBbI MO YCIOBUIO 33/1ayH,
UCCJIEIOBATh IOCTPOEHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajireopsl,
WHTEPIIPETUPOBATH MOTYUYCHHBIN pe3yJibTar.

DYyHKIUM U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA,

CTPOUTH FEOMETPUYECKHE 00pa3bl ypaBHEHUM U HEPABEHCTB HA KOOPIMHATHOU
MJI0CKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHITHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
bynKmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCJICAOBAHUS peabHbIX
ITPOLIECCOB.

Havana maTeMaTH4ecKOro aHajmsa:

WCITOJIB30BATh MPOU3BOIHYIO JIJISl HCCIIeIOBaHUSI (YHKIIMA HA MOHOTOHHOCTh
U SKCTPEMYMBI;

HaxO0JUTh HAMOOJIbIIICe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMH HEMPEPHIBHOU Ha
OTpE3KE;

WCIIOJIb30BaTh MPOU3BOAHYIO JJISI HAXOXKACHUS HAWIY4lllero pEUIeHUs B
MPUKIIAJIHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMHYECKHUX, 3a71a4ax, IJisl ONpeaeIeHUs
CKOPOCTHU U YCKOPEHUS MpoIiecca, 3aaHHOT0 GopMyioi uin rpadukoM;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEePBOOOpAa3HBIC AIEMEHTAPHBIX (YHKUMHA U BBIYHUCISATH
uHTerpan no popmyne Horotona-JleliOnua;

HAXOJUTh IUIOLIA/IU TUIOCKUX GUTYP M 0OBEMBI TEJl C MOMOIIBIO HHTETPaa;

UMETh MpPEJCTaBICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus nudpepeHInaIbHbIX ypaBHEHUH;

pemiath MNpHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[HAIbHO-DKOHOMUYECKOTO H
¢u3nvecKkoro xapakrepa, CpeJCTBaMU MaTEMaTHUYECKOTO aHAIIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosnuecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3ieioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Koutpoabupie  IMpaxruyeckue o0pa3oBaTe/bHbIE
padoThbI padoThI pecypenI
MHOXECTBO IEHCTBUTEIIBHBIX YHCEIL.

1 MHorowiensl. PanimonansHble ypaBHEHUS U 24 ) 1 Bnbanoteka LIOK
HepaBeHCTBA. CUCTEMBI IMHEUHBIX https://m.edsoo.ru/
ypaBHEHUH

> Oyukun 1 rpadukn. CreneHHas QYHKITUS C 12 1 1 Bubnunoteka LIOK
EJIBIM IIOKa3aTelIeEM https://m.edsoo.ru/

3 ApudmeTrueckuil KOpeHb N-Oi CTETICHHU. 1 | 1 Bubnmoteka LLIOK
HppaumonaibHble ypaBHEHUS https://m.edsoo.ru/

4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 1 1 Bnbanoteka LIOK
ypaBHEHUS https://m.edsoo.ru/

5 Jlorapudmuueckas GyHKIUS. 18 | 1 Bubnnoteka LIOK
Jlorapudmuueckue ypaBHEHUs https://m.edsoo.ru/

6 TpuroHomeTpuuecKe BbIpaXEHU U 2 ’ 1 Bubnnoteka LIOK
YpaBHEHUSA https://m.edsoo.ru/

Bubnumoteka LLOK
7 ITocnenoBaTeaIbHOCTH U IPOrPECCUH 10 1 0 https://m.edsoo.ru/
Bubnumoteka LLOK
8 HenpepesiBable pynkuuu. [IponszBoanas 20 1 2 https://m.eds0o.ru/
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5 ) 1 Bubnmoteka LIOK

3HAHUH

https://m.edsoo.ru/
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11 KJIACC

KounyecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoabnbsie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypcnl
| HccnenoBanmne GyHKIHA ¢ TOMOIIBIO 2 ) 5 Bubanorteka LLOK
MIPOU3BOAHOMN https://m.edsoo.ru/
Bubnnoteka LIOK
2 [TepBooOpaznas u uHTETpa 12 1 1
p P P https://m.edsoo.ru/
3 I'paduku TPUTOHOMETPHUECKUX (YHKITHHA. 14 1 1 Bubnnoteka LIOK
TpuronomeTpuuecKkre HEpaBeHCTBA https://m.edsoo.ru
4 HppanmonansHble, MOKa3aTelbHbIE U 24 ) 1 Bubnunoteka LIOK
norapu(MHYECKUE HEPABEHCTBA https://m.edsoo.ru/
Bubnunoteka LIOK
5 KommnekcHeie uncia 10 1 1 .
https://m.edsoo.ru/
Bubnnoteka LIOK
6 HarypanbsHsle u nensie yncna 10 1 0
yp H https://m.edsoo.ru/
Cucremsl paluoOHAIbHBIX, UPPALMOHATBHBIX
7 patl o ppatt 12 | 0 Bubnumoteka LLOK
MOKA3aTEeNbHBIX U JIOTapU(PMUYECKUX
o P https://m.edsoo.ru/
ypaBHEHUH
Bubnnoteka LIOK
8 3ajauu ¢ mapameTpamu 16 1 1
A p p https://m.edsoo.ru/
9 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3 AT 16 ) 1 Bubnnoteka LIOK
3HaHUH https://m.edsoo.ru
OBIIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 136 12 8







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Koan4yecTBO 4acoB DJIeKTPOHHbIE
Ne Hara nugposeie
Tema ypoxa Kontpoabnbsie IlpakTHueckue
n/n Bcero u3ydyeHusi  oOpa3oBaTe/ibHbIe
padoThI padoThbI
pecypcbl
| MHO0k€ecTBO, Onepauy Hajl | 0 0 Bubnnoteka LLOK
MHO’KECTBAMH M UX CBOMCTBA https://m.edsoo.ru/
Bbubnnoteka LLOK
2 Juarpammsl Diinepa-Benna 1 0 0 .
https://m.edsoo.ru/
[IpuMeHeHne TeOpEeTHKO-
Bubanoteka LLOK
3 MHOKECTBEHHOTO aImIapara sl perIcHus 1 0 0
https://m.edsoo.ru
3aja4
PanmonanbsHbie yncna. OOBIKHOBEHHBIC U
Bnbnnoteka LIOK
4 JeCATUYHBIE IPpOOU, TTPOIICHTHI, 1 0 0
https://m.edsoo.ru/
OECKOHEUYHBIE MTEPUONUECKHUE IPOOH
PanmonansHbie yncna. OOBIKHOBEHHBIC U
€CATUYHBIC IPOOH, TIPOIICHTHI,
A AP pott Bubnumoteka LLOK
5 OecKOHEYHBIE TIEPUOINYECKHUE IPOOH 1 0 0
; https://m.edsoo.ru/
[Ipumenenue nqpoOeit U IPOIEHTOB ISt
pEeLICHHS TPUKIAIHBIX 3a/1a4
6 [TpumeHeHnue npoOei u MPOLEHTOB s 1 0 0 Bubnnoteka LIOK
pelIeHus TPUKIagHbIX 3a1a4 https://m.edsoo.ru/
Bubnnoteka LIOK
7 BxoaHas KOHTpoJIbHAs padboTa 1 1 0
A p p https://m.edsoo.ru/
2 JleicTBuTENbHBIE YKCIa. PainonanbHbie U ] 0 0 Bubnunoteka LLOK
HppalroOHaIbHbIEC YUCIIa https://m.edsoo.ru/




ApudmeTnueckue onepanuu c

Bubnnoteka LIOK

Onpenenurens MaTpuLbl 2X2, ero

9 y
JEUCTBUTCIILHBEIMU YHCIIaMHU https://m.edsoo.ru/
10 Monyb 1eCTBUTENBHOTO YUCTIA U €TI0 Bubnmoteka LIOK
CBOMCTBA https://m.edsoo.ru/
[IpubnnxEHHBIE BBIYUCIICHNUS, TIPaBUIIA
1 Bbubnumoteka LLOK
OKpYTJICHUS, IPUKUJIKA U OLICHKA
py PHIA . t https://m.edsoo.ru/
pe3yJibTaTa BBIYMCIIEHU
OCHOBHBIE METO/IbI PELICHHUS LIEIbIX U
2 5 . Bubnumoteka LLOK
0OHO-paIlMOHAJILHBIX YPaBHEHUHN U
P pan yp https://m.edsoo.ru/
HEpPABEHCTB
OCHOBHBIE METO/IbI PELICHHUS LIENbIX U
13 5 . Bnbnnoteka LIOK
O0OHO-paLIMOHAJIbHBIX YPABHEHUN U
P pan yp https://m.edsoo.ru/
HEPABEHCTB
OCHOBHBIE METO/IbI PELICHHUS LIENbIX U
14 5 . Bubnumoteka LLOK
O0OHO-paLIMOHANIbHBIX YPABHEHUN U
P pan yp https://m.edsoo.ru/
HEPaBEHCTB
MHOrowieHsl OT OAHON NEPEMEHHOM.
Bubnnoteka LIOK
15 Jlenenne MHOTOYJIEHA HA MHOTOWIEH C
https://m.edsoo.ru/
octaTtkoM. Teopema besy
MHOTrO4JIeHEI C IEIBIMU Bubnumoteka LLOK
16
koaddurmentamu. Teopema Buera https://m.edsoo.ru/
. . Bubnumoteka LLOK
17 Pemenne cucreM IMHENHHBIX YPaBHEHHUN
https://m.edsoo.ru/
. . Bubnumoteka LLOK
18 Pemenne cucrem TMHENHBIX YpaBHEHUN
https://m.edsoo.ru/
19 Marpuia cucTeMsl JIMHEWHBIX YPaBHEHUIA. Bubnmoteka LLIOK

https://m.edsoo.ru/




T€OMETPUUYECKUI CMBICIT U CBOMCTBA;
BBIUHMCIICHUE €TI0 3HAUYCHUS

Onpenenuresib MaTPUILBI 2X2, €10

Bubanoteka LLOK

20 T€OMETPUUYECKUIN CMBICIT U CBOMCTBA;
https://m.edsoo.ru/
BBIYMCIICHUE €T0 3HAYCHUS
1 [IpuMeHeHue onpenenuTens A peueHus Bnbanoteka LIOK
CHUCTEMBI JINHEWHBIX YPaBHEHUI https://m.edsoo.ru/
2 Pemenue npuknaaHeix 3a1a4 ¢ HOMOILBIO Bubnnoteka LIOK
CHCTEMBI JINHENHBIX YPaBHEHUN https://m.edsoo.ru/
23 Penrenune npukia HbIX 3a/1a4 ¢ ITOMOIIBIO Bubanoteka LLOK
CHUCTEMBI JINHEWHBIX YPaBHEHUI https://m.edsoo.ru/
KonTtponsnast pabdora: "PanmonanbHbie
Bubanoteka LLOK
24 ypaBHEHHU U HepaBeHCTBA. CrcTeMbl
N o https://m.edsoo.ru/
JIMHEUHBIX YpaBHEHUN
OyHKIMS, CITOCOOBI 3a1aHUs (QYHKITUH.
YHKH A ymian Bubanoteka LIOK
25 B3aumHo oOpaTHbIE QYHKIIUH.
- https://m.edsoo.ru/
Komnozunus ¢pyHkui
26 I'padux GpyHKIHN. DIeMEeHTapHbIe Bubaunoteka LLOK
npeoOpa3oBaHus rpagukoB GyHKIUN https://m.edsoo.ru/
OO6nacTp onpeaeneHuss 1 MHOXXECTBO
27 it b H b Bubnumoteka LLOK
3HaueHuil pynkuuu. Hynn QyHkimm.
YHKIL y YHKIL https://m.edsoo.ru/
[IpomexyTKH 3HAK MOCTOSTHCTBA
YeETHble 1 HEUETHBIE (PYHKIIMH.
)3 m b by n Bubnnoteka LIOK
epuonnueckne QpyHkiuu. [IpomexxyTku
PHOA YHK P y https://m.edsoo.ru/
MOHOTOHHOCTH (DYHKITHH
MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Y YMBI GymK Bubnumoteka LLOK
29 HawnGosnpiiee 1 HanMeHbIIIee 3HAYCHHUE

(GYHKIIUN Ha IPOMEXKYTKE

https://m.edsoo.ru/




30

31

Jlunelinas, kBagpaTudHas U JPOOHO-
auHenHas QpyHKIUH

DJeMEeHTapHOE UCCIICIOBAaHHE U
MoCTpoeHne rpauKoB ATUX PYHKITUN

Bubnnoteka LIOK
https://m.edsoo.ru/

Bubanoteka LLOK
https://m.edsoo.ru/

32

33

34

DJIeMEHTapHOE UCCIIEIOBAaHUE U
MOCTPOCHHE TPAPHUKOB ITHX (PYHKIUI

CreneHn ¢ LIETBIM ITOKa3aTeneM. buaom
HrroTona

CreneHn ¢ LETBIM ITOKa3aTeaeM. buaom
HreroTona

Bubanoteka LLOK
https://m.edsoo.ru/

Bubnnoteka LIOK
https://m.edsoo.ru/

Bubanoteka LLOK
https://m.edsoo.ru/

35

Crenennast GyHKIHS C HATYPAJIbHBIM U
eabIM IToKa3zareieM. E€ cBoncTBa U

rpaduk

Bubanoteka LLOK
https://m.edsoo.ru/

36

37

Kontponbhas pabora: "Crenennas
¢ynkuus. E€ cBolicTBa u rpadux"

Apudmernueckuii KOpeHb HaTypabHON
CTETIEHH U €r0 CBOMCTBA

Bubanoteka LIOK
https://m.edsoo.ru/

Bubnnoteka LIOK
https://m.edsoo.ru/

38

ApudpmeTnueckuii KopeHb HaTypaJbHOU
CTEIIEHU U €ro CBOKMCTBA

Bubnnoteka LIOK
https://m.edsoo.ru/

39

40

[TpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUH,
COJIEpXKAIINX CTENeHU U KOPHU

[TpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUH,
CoJIepXkalnX CTENEeHU U KOPHU

Bubnumoteka LLOK
https://m.edsoo.ru/

Bubnnoteka LIOK
https://m.edsoo.ru/

41

42

[IpeoOpazoBaHms YUCITOBBIX BRIPAKCHUH,
COAEpKAIINX CTETIEHN U KOPHU

Uppanmonanbusie ypaBHeHUs1. OCHOBHBIE
MCTOJbI pCUICHUA UPppallOHAIBHBIX
ypaBHEHUU

Bubnnoteka LIOK
https://m.edsoo.ru/

Bubnumoteka LLOK
https://m.edsoo.ru/




43

44

45

WppaunonanbHbie ypaBHeHUs. OCHOBHBIE
MCTOJbI PCHICHUA UPppALTUOHAIIbHBIX
YpaBHEHUU

UppanuonansHblie ypaBHeHUs. OCHOBHBIE
METO/IbI PEIIEHUs] UPPALIUOHATIBHBIX
ypaBHEHUH

PaBHOCUIIBHBIE TIEPEXO/IbI B PEILIEHUT
MPPALMOHAJIBHBIX YPaBHEHUI

Bubnnoteka LIOK
https://m.edsoo.ru/

Bubnnoteka LIOK
https://m.edsoo.ru/

Bubanoteka LLOK
https://m.edsoo.ru/

46

47

48

PaBHOCWIIBHBIE ITEPEXO/IBI B pELICHUN
MPPALMOHAIBHBIX YPaBHEHUN

PaBHOCHIIBHBIE ITEPEXO/IbI B pELICHUHU
MPPALMOHATIBHBIX YPaBHEHUI
PaBHOCUIIbHBIE TIEPEXO/IBI B PELLIEHUU
MPPALMOHATIBHBIX YPaBHEHUI

Bubnnoteka LIOK
https://m.edsoo.ru/

Bubanoteka LIOK
https://m.edsoo.ru/

Bubanoteka LLOK
https://m.edsoo.ru/

49

50

51

52

CoiicTBa u rpaduk KOpHS N-0if CTENICHN
KaK ()YHKIIMM 0OpaTHOW CTENEHHU C
HaTYypaJIbHBIM IOKa3aTesleM

CoiicTBa u rpaduk KOpHs n-0if cTeneHu
Kak (PyHKIIMM 0OpaTHOW CTENEHH ¢
HaTYpaJIbHBIM IOKa3aTeleM

Konrponbnas pabora: "CpoiicTBa u
rpaduK KOpHS N-Oi CTETIEeHHU.
HppanuonanpHele ypaBHEeHUs"

CrermneHb ¢ palluOHAIBLHBIM MTOKA3aTeNeM U
e€ CBOMCTBA

Bubanoteka LIOK
https://m.edsoo.ru/

Bubnumoteka LLOK
https://m.edsoo.ru/

Bubnnoteka LIOK
https://m.edsoo.ru/

Bubnnoteka LIOK
https://m.edsoo.ru/

53

CTeHeHB C paHI/IOHa.]'H)HBIM II0KA3aTCJIEM U
eé CBoIiCTBa

Bubnumoteka LLOK
https://m.edsoo.ru/




54

55

CreneHsb ¢ pallMOHATIBHBIM ITOKa3aTeIeM U
€€ CBOIiCTBa

[TokazaTenpHas GyHKIHS, €€ CBOWCTBA U
rpaduk

Bubnnoteka LIOK
https://m.edsoo.ru/

Bubanoteka LLOK
https://m.edsoo.ru/

56

57

58

Hcnonp3oBanue rpaduka QyHKIUH 115
peLICHUs ypaBHEHUI
Hcnonb3oBanue rpaduka GyHKIMN A5
peLICHUs] ypaBHEHUI

[ToxazarenbHble ypaBHEHUS. OCHOBHBIE
METO/bI peIIeHUs T0Ka3aTeIbHbIX
ypaBHEHUU

Bubanoteka LLOK
https://m.edsoo.ru/

Bubnnoteka LIOK
https://m.edsoo.ru/

Bubanoteka LLOK
https://m.edsoo.ru/

59

[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE
METO/Ibl PEIIEHUS TOKA3aTeIbHbIX
ypaBHEHUU

Bubanoteka LLOK
https://m.edsoo.ru/

60

61

62

63

64

65

[Toka3zarenbubie ypaBHeHUs. OCHOBHbBIE
METO/Ibl PEIICHUSI TTOKA3aTeIbHBIX
YpaBHEHUU

KonrponsHas pabora: "[loka3arenbHast
¢ynkuus. [TokazarenbHble ypaBHeHUs"

Jlorapudm uymucna. CoiicTBa jgorapudpma

Jlorapudm uymucna. CoiicTBa jgorapudpma

Jlorapudm yucna. CpoiicTBa orapugpma

JlecsiTuuHble U HaTypaJlbHbIE JIOTapU(PMBI

Bubanoteka LIOK
https://m.edsoo.ru/

Bubnumoteka LLOK
https://m.edsoo.ru/

Bubnumoteka LLOK
https://m.edsoo.ru/
Bubnumoteka LLOK
https://m.edsoo.ru/
Bubnumoteka LLOK
https://m.edsoo.ru/

Bubnumoteka LLOK
https://m.edsoo.ru/




66

JlecaTUUHBIE U HATYpAIbHBIC JTOTapH(PMbI

Bubnnoteka LIOK
https://m.edsoo.ru/

67

68

[IpeobpazoBanue BoIpaXeHUH,
coJep KaIINX JoTapu(pMbl
[IpeoOpa3zoBanue BhIpaKEHUH,
coJIeprKalIuX JorapudmMol

Bubnnoteka LIOK
https://m.edsoo.ru/

Bubanoteka LLOK
https://m.edsoo.ru/

69

[IpeobpazoBanue BoIpaXeHUH,
coJepKaIiX JoTapu(pmbl

Bubanoteka LLOK
https://m.edsoo.ru/

70

71

Jlorapudmuueckas GyHKIus, € CBOWCTBA
u rpadux
Jlorapudmuueckas GyHKIus, € CBOWCTBA
U rpaduk

Bnbnnoteka LIOK
https://m.edsoo.ru/

Bubanoteka LLOK
https://m.edsoo.ru/

72

Hcnons3oBanue rpaduka QyHKINH 115
peueHus: ypaBHEHUI

Bubanoteka LLOK
https://m.edsoo.ru/

73

74

Hcnonb3oBanue rpaduka GyHKIMN A
peueHust ypaBHEHU I

Jlorapugmuueckue ypaBHEHUS.

OcHOBHBIE METO/BI PEILIEHUS
JorapupMHUUECKUX ypaBHEHUIN

Bnbnnoteka LIOK
https://m.edsoo.ru/

Bubnnoteka LIOK
https://m.edsoo.ru/

75

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

Bubnnoteka LIOK
https://m.edsoo.ru/

76

Jlorapudmuueckre ypaBHEHUSI.
OcHOBHBIE METO/IbI PELLIEHUS
Jorapu(pMHUUECKUX YpaBHEHHM

Bubnnoteka LIOK
https://m.edsoo.ru/

77

PaBHOCUIIBHBIE TIEPEXO/BI B PELLIEHUT
Jorapu(pMUUECKUX YpaBHEHHM

Bubnumoteka LLOK
https://m.edsoo.ru/




78

79

PaBHOCHIIbHBIE TTIEPEXObI B PELICHUH
JOrapu(pMHUECKUX YpaBHEHUI
KonTponbhas pabota:
"Jlorapudmudeckas GyHKIIHS.
Jlorapudpmudeckue ypaBHeHUS"

Bubnnoteka LIOK
https://m.edsoo.ru/

Bubanoteka LLOK
https://m.edsoo.ru/

80

CuHyC, KOCUHYC, TAHI'€HC U KOTaHI'€HC
YHUCJIOBOI'O apryMEHTa

Bubanoteka LLOK
https://m.edsoo.ru/

81

82

CuHyC, KOCUHYC, TAHI'€HC U KOTaHI€HC
YHUCJIOBOT'O apryMEHTa

ApKCUHYC, apKKOCUHYC U apKTaHI€HC
YKCIIOBOTO apryMeHTa

Bubnnoteka LIOK
https://m.edsoo.ru/

Bubanoteka LLOK
https://m.edsoo.ru/

83

ApKCUHYC, apKKOCHHYC U apKTaHI'€HC
YHUCJIOBOT'O ApryMEHTa

Bubanoteka LLOK
https://m.edsoo.ru/

84

85

86

Tpuronomerpudeckas OKpy>KHOCTb,
olpeziesieHue TPUTOHOMETPUYECKHUX
(GYHKIMI YMCIOBOTO apryMeHTa

TpuronomeTrpuyeckasi OKpy>KHOCTb,
OIpe/IeTICHNEe TPUTOHOMETPHYECKHUX
(YHKIHMIA YUCIIOBOTO apryMeHTa
OCHOBHBIE TPUTOHOMETPUYECKHUE
bopmybI

Bubanoteka LIOK
https://m.edsoo.ru/

Bubnumoteka LLOK
https://m.edsoo.ru/

Bubnnoteka LIOK
https://m.edsoo.ru/

87

88

89

OCHOBHBIEC TPUTOHOMETPUIECKHE
(bopMyJIbI

OCHOBHBIE TPUTOHOMETPUYECKHE
bopmybl

OCHOBHBIEC TPUTOHOMETPUIECKHE
dbopmyel [IpeoOpazoBanue
TPUTOHOMETPHUECKUX BBIPAKEHUN

Bubnumoteka LLOK
https://m.edsoo.ru/

Bubnumoteka LLOK
https://m.edsoo.ru/

Bubanoteka LIOK
https://m.edsoo.ru/




90

91

KonrponbHas padora no reme
«OmnpezneneHue TPUrOHOMETPUIECKUX
(YHKIHI YUCIOBOTO apryMEHTa»

[IpeobpazoBaHre TPUTOHOMETPUUYECKUX
BBIPAXKECHUM

Bubnnoteka LIOK
https://m.edsoo.ru/

Bubanoteka LLOK
https://m.edsoo.ru/

92

[IpeobpazoBanue TPUTOHOMETPUUECKUX
BBIPAKECHUI

Bubanoteka LLOK
https://m.edsoo.ru/

93

94

[IpeobpazoBanune TPUTOHOMETPUUECKUX
BBIPAKECHUI

Penienne TpUroHoMeTprUECKUX
ypaBHEHUU

Bubnnoteka LIOK
https://m.edsoo.ru/

Bubanoteka LLOK
https://m.edsoo.ru/

95

Pemenne TpuroHOMeTprU4ECKUX
YpaBHEHUU

Bubanoteka LLOK
https://m.edsoo.ru/

96

97

Peuienne TpuroHOMeTpUYECKUX
YpaBHEHUU

Pelienre TpUroHOMETPUYECKUX
YpaBHEHUU

Bubanoteka LIOK
https://m.edsoo.ru/

Bubnnoteka LIOK
https://m.edsoo.ru/

98

Pemienne TpuroHOMeTpUYECKUX
ypaBHEHUU

Bubnnoteka LIOK
https://m.edsoo.ru/

99

100

Pemenue TpuronomeTpuyecKux
YpaBHEHUU

Pelienre TpUroHOMETPUYECKUX
YPaBHEHUNU

Bubnumoteka LLOK
https://m.edsoo.ru/

Bubnnoteka LIOK
https://m.edsoo.ru/

101

KonTponbnas pabora:
"TpuUroHoMeTpHUYECKUE BBIPAKEHUS U
TPUTOHOMETPUYECKNE YpaBHEHUS"

Bubnnoteka LIOK
https://m.edsoo.ru/




102

103

104

105

106

ITocnenoBaTenbLHOCTH, CIIOCOOBI 3aJaHHUs
nocienoBareiibHocTed. Meton
MaTeMaTUYECKON MHIYKLIMU

MOHOTOHHEIE U OIrpaHUYCHHBIC
IIOCJICA0BATCIIBHOCTHU. HCTOpPIfI aHaJIn3a
OECKOHEYHO MAaJIbIX

Apudmerndeckast nmporpeccus

['eomeTpuyeckas mporpeccus

beckoneuyHo yObIBaromias reoMeTpruiecKas
nmporpeccust

Bubnnoteka LIOK
https://m.edsoo.ru/

Bubnnoteka LIOK
https://m.edsoo.ru/

Bubanoteka LLOK
https://m.edsoo.ru/
Bnbnnoteka LIOK
https://m.edsoo.ru/
Bubanoteka LLOK
https://m.edsoo.ru/

107

Cymma GeckOHEeuHO yObIBaroImei
TreOMETPUYECKON MPOTPECcCuun

Bubanoteka LLOK
https://m.edsoo.ru/

108

109

JIMHEHBIN U SKCIOHEHIIMAIbHBIN POCT.
Yucno e. DopMya CI0KHBIX MPOLEHTOB

JIMHENHBIN U DKCIOHEHMAIIBHBIN POCT.
Yucno e. DopMya CIOKHBIX IPOLEHTOB

Bubanoteka LIOK
https://m.edsoo.ru/

Bubnnoteka LIOK
https://m.edsoo.ru/

110

Hcnonp3oBanue nporpeccuu uist
PEIICHMA PCAJIbHBIX 3a1a4 NPUKIaJHOTO
Xapakrepa

Bubnnoteka LIOK
https://m.edsoo.ru/

111

112

113

KonTponbHnas padora:
"I[TocnenoBaTenbHOCTH U TIpOrpeccun’”

HenpepriBHble GYHKIIUU U UX CBOWCTBA

Touka pa3pbiBa. ACUMITOTHI IpaduKOB
byHKIHI

Bubnumoteka LLOK
https://m.edsoo.ru/

Bubnumoteka LLOK
https://m.edsoo.ru/

Bubnumoteka LLOK
https://m.edsoo.ru/




114

115

CBoiicTBa (GyHKIMI HEPEPHIBHBIX Ha
OTpe3Ke

CBoiicTBa (GyHKIMI HEPEPHIBHBIX Ha
OTpe3Ke

Bubnnoteka LIOK
https://m.edsoo.ru/

Bubanoteka LLOK
https://m.edsoo.ru/

116

117

118

MeTto HHTEPBAJIOB ISl PEILIEHUS
HEPABEHCTB
Meton UHTEpBANIOB AJI pELICHUS
HEPABEHCTB

Merton HHTCPBAJIOB I PCHICHHA
HCPAaBCHCTB

Bubanoteka LLOK
https://m.edsoo.ru/

Bubnnoteka LIOK
https://m.edsoo.ru/

Bubanoteka LLOK
https://m.edsoo.ru/

119

120

121

122

[IprMeHeHne CBOMCTB HENPEPBIBHBIX
(GyHKUIMN 1715 pelieHus 3a1a4

[TprMeHeHne CBOMCTB HETIPEPHIBHBIX
byHKIMI 1715 pereHust 3a1a4

[TepBas 1 BTOpas Npou3BOIHbIE PYHKIIUU

Omnpenenenne, reOMETPUIECKUI CMBICIT
IIPOU3BOJHOU

Bubnnoteka LIOK
https://m.edsoo.ru/

Bubanoteka LIOK
https://m.edsoo.ru/
Bubanoteka LIOK
https://m.edsoo.ru/

Bubnnoteka LIOK
https://m.edsoo.ru/

123

Omnpenenenue, GU3NYECKUN CMBICT
IIPOU3BOJHOMN

Bubnnoteka LIOK
https://m.edsoo.ru/

124

125

VYpaBHeHUe KacaTebHON K TpapuKy
byHKIMHA
VYpaBHeHHe KacaTeNbHOU K TpaQuKy
byHKIIUN

Bubnumoteka LLOK
https://m.edsoo.ru/

Bubnnoteka LIOK
https://m.edsoo.ru/

126

[IpousBoaHbIE IIeMEHTAPHBIX (QYHKIIUN

Bubnnoteka LIOK
https://m.edsoo.ru/

127

[Ipou3BoHbIE AIIeMEHTAPHBIX (YHKIIUN

Bubnnoteka LIOK
https://m.edsoo.ru/




128 [IpousBogHass CyMMBbI, IPOU3BEICHHUS, 1 0 Bnubnnoteka LIOK
YaCTHOTO ¥ KOMITO3UIIMH (DyHKITHIA https://m.edsoo.ru/
129 [IpousBogHass CyMMBbI, IPOU3BEICHHUS, 1 0 Bubnunoteka LIOK
YaCTHOTO M KOMITO3UIIUK (PYHKITUI https://m.edsoo.ru/
130 [IpounsBoiHass CyMMBI, IPOU3BEACHMUS, 1 0 Bnbanoteka LIOK
YaCTHOTO ¥ KOMITO3UIIMH (DyHKITHA https://m.edsoo.ru/
131 KonTtponsHas padora: "[Iponssoanas” 1 1 E:tzj:‘/(;::zgoi}.(ru/
132 [ToBTOpEHHE, 0000IICHUE, | 0 Bubnnoteka LLOK
cucTeMaTtu3alus 3Hanuii: "YpaBuenus" https://m.edsoo.ru/
133 [ToBTOpEHME, 0000IICHHE, | 0 Bubnnoteka LIOK
cucreMarusanus 3HaHui: "OyHkuun" https://m.edsoo.ru/
134 HroroBast KoHTpoIbHAs paboTa 1 1 ﬁ:tf)};;j:.zacjgozl.{ru /
135 HroroBast KoHTpoIbHAs paboTa 1 1 ﬁ:t?)}:/j:nezadgozl.{ru /
136 [ToBTOpenue, 06001IIEHNE, | 0 Bubnnoteka LLOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/
OBIIEE KOJIMYECTBO YACOB I10 136 2

[TPOT'PAMME




11 KJIACC

KosmmyecTBo yacoB DJIeKTPOHHbBIE
Ne Hara nugposeie
Tema ypoka Kontposbusie IIpakTnueckue
n/n Bcero u3ydyeHusi  oOpa3oBaTejibHbIe
padoThI padoThbI
pecypchl
[IpuMeHeHne npou3BOIHON K
. Bbubnumoteka LLOK
1 UCCIIEIOBaHMIO (PYHKIUI Ha 1 0 0
https://m.edsoo.ru/
MOHOTOHHOCTb Y 9KCTPEMYMBI
[IpuMeHeHne npon3BOIHOM K
. Bubnumoteka LLOK
2 UCCIIeTIOBaHMIO (PYHKIUI Ha 1 0 0
https://m.edsoo.ru/
MOHOTOHHOCTb ¥ 3KCTPEMYMBI
[TpumeHeHne Mponu3BOJHON K
. Bnbnnoteka LIOK
3 UcclieIoBaHMI0 (PyHKIUH Ha 1 0 0
https://m.edsoo.ru/
MOHOTOHHOCTb ¥ 3KCTPEMYMBI
IIpuMeHeHne MpoOU3BOIHON K
. Bubnnoteka LIOK
4 UCCIIeIoBaHMIO (PYHKIUH Ha 1 0 0
https://m.edsoo.ru/
MOHOTOHHOCTB ¥ 3KCTPEMYMBI
[IprMeHeHne npon3BOIHON K
UCcleIoBaHMI0 (PyHKIUI Ha
5 MOHOTOHHOCTb U SKCTPECMYMBI. 1 0 0 Bbnbanoteka LIOK
IIpuMeHeHne MpoOU3BOIHON K https://m.edsoo.ru/
UCclieIoBaHMI0 (PyHKIUH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI
Bubnumoteka LLOK
6 BxonHast koHTposibHas paboTa 1 1 0
https://m.edsoo.ru/
Haxoxxnenne HanOobIIero u
. Bubnnoteka LIOK
7 HaVMEHBIIIET0 3HAYCHUS HENIPEPBIBHON 1 0 0

(GyHKIMU Ha OTpe3Ke

https://m.edsoo.ru/




10

Haxoxenne HanboIIbIIero u
HaVMEHBIIIETO 3HAYCHUS HENIPEPBIBHON
(GyHKIMU Ha OTpe3Ke

HaxosxneHne HanOoIbIIIero u
HAMMEHBIIIETO 3HAYCHUS HETIPEPBIBHOM
(GyHKIMH Ha OTpe3Ke

Haxoxneaue HauboIbIIEro U

HAUMEHBIIIETO 3HAUYCHUS HEMPEPHIBHOM
GyHKIIUM Ha OTpe3Ke

Bubnnoteka LIOK
https://m.edsoo.ru/

Bubnnoteka LIOK
https://m.edsoo.ru/

Bubanoteka LLOK
https://m.edsoo.ru/

11

Haxoxnenue HauOoOJIBIIETO U
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOM
(GyHKINU Ha OTpe3Ke

Bubanoteka LLOK
https://m.edsoo.ru/

12

13

14

Haxoxnenue HauOoOJIBIIETO U
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOMN
(GYHKIIMM Ha OTpe3Ke

IIprMmeHneHne nporu3BOIHOMN ISt
HaXO0XJICHUs HAaWIY4llIero pelieHus B
MPUKJIAJIHBIX 3a1a49ax

IIprMmeHeHre nporu3BOIHOMN ISt
HaXO0XJCHUs HAaWIY4llIero pelIeHUs B
MPUKJIAJHBIX 3aa4ax

Bubanoteka LIOK
https://m.edsoo.ru/

Bubnumoteka LLOK
https://m.edsoo.ru/

Bubnnoteka LIOK
https://m.edsoo.ru/

15

IIpumeneHnre npou3BOIHOM IS
OTIpeJIeTICHUSI CKOPOCTH U YCKOPEHUS
mpoliecca, 3aIaHHor0 POpPMYIIO UITN
rpadpukom

Bubnnoteka LIOK
https://m.edsoo.ru/

16

[IprmeHeHre mporu3BOIHOMN ISt
OTIpEIeTICHUSI CKOPOCTH U YCKOPEHUS

Bubnnoteka LIOK
https://m.edsoo.ru/




17

18

19

20

21

nporecca, 3aJaHHOro (OPMYJION MITH
rpadpukom

Kommo3zurus ¢hyHKimii

Kommozurus ¢hyHKimii

Komnosunus ¢pyHkumit

['eomeTpuueckue 06pa3bl ypaBHEHUN Ha
KOOPJMHATHOM TJIOCKOCTH

['eomeTpuueckue 00pa3bl ypaBHEHUN Ha
KOOPJMHATHOM TJIOCKOCTH

Bubnnoteka LIOK
https://m.edsoo.ru/

Bubnnoteka LIOK
https://m.edsoo.ru/
Bubnnoteka LIOK
https://m.edsoo.ru/
Bubnnoteka LIOK
https://m.edsoo.ru/

Bubanoteka LLOK
https://m.edsoo.ru/

22

23

24

KonTtponsHas pabdora: "MccnenoBanue
(GYHKIUI ¢ TOMOIIBIO TPOU3BOIHON"
[TepBooOpa3Has, OCHOBHOE CBOHCTBO
epBOOOPA3HBIX

[TepBoOOpazHbIe IIeMEHTAPHBIX

¢ynkuuit. [IpaBuna HaxoXAeHUSA
epBOOOPA3HBIX

Bnbnnoteka LIOK
https://m.edsoo.ru/

Bnbnnoteka LIOK
https://m.edsoo.ru/

Bubanoteka LIOK
https://m.edsoo.ru/

25

[TepBooOpa3HbIe FEeMEHTAPHBIX
bynkumii. [IpaBuna HaxoXaeHUS
epBOOOPA3HBIX

Bubnnoteka LIOK
https://m.edsoo.ru/

26

27

Huterpai. I'eomeTpuyeckuii CMbICT
WHTErpajia

Brruncnenue onpenenéHHOro HHTETpaia
o popmyne HeroTona-JleliOHuIIa

Bubnumoteka LLOK
https://m.edsoo.ru/

Bubnnoteka LIOK
https://m.edsoo.ru/

28

Brraucnenue onpenenéHHOro HHTErpana
no popmysne HeroTona-Jlelt6Huma

Bubanoteka LIOK
https://m.edsoo.ru/




29

30

IIpumenenue nuTerpana st
HAXOKJCHUS TUIOIIAACH TUIOCKUX QUTYP
IIpumenenue naTerpana st

HaXO0XICHUA 00BEMOB IrCOMETPHUICCKUX
TCII

Bubnnoteka LIOK
https://m.edsoo.ru/

Bubanoteka LLOK
https://m.edsoo.ru/

31

[Tpumeps! pemenuii uddepeHnamTbHBIX
YpaBHEHUN

Bubanoteka LLOK
https://m.edsoo.ru/

32

33

34

[Ipumeps! pemenuii tuddepeHnanTbHbIX
YpaBHEHU I

MaremaTtrueckoe MOJEIUPOBAHHE
pealbHBIX MPOIECCOB C TOMOIIBIO
muddepeHIaTbHBIX YpaBHEHUI
KonTtponsnas padora: "[leppooOpasznas u
uHrerpan"”

Bubnnoteka LIOK
https://m.edsoo.ru/

Bnbnnoteka LIOK
https://m.edsoo.ru/

Bubanoteka LLOK
https://m.edsoo.ru/

35

36

Tpuronomerpudeckne QyHKINU, HX
CBOICcTBa U rpaduKu
Tpuronomerpudeckue GyHKINU, UX
CBOMCTBA U rpaduKu

Bnbnnoteka LIOK
https://m.edsoo.ru/

Bubnumoteka LLOK
https://m.edsoo.ru/

37

Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U rpaduKu

Bubnnoteka LIOK
https://m.edsoo.ru/

38

39

Tpuronomerpuueckue GyHKIUH, UX
CBOICcTBa U rpaduKu
Tpuronomerpudeckue QyHKINU, UX
CBOMCTBA U IrpaduKu

Bubnumoteka LLOK
https://m.edsoo.ru/

Bubnnoteka LIOK
https://m.edsoo.ru/

40

OT60p KOpHEHN TPUTOHOMETPHUUECKHUX
YpPaBHEHUH € MOMOIIBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH

Bubnnoteka LIOK
https://m.edsoo.ru/




41

42

43

OT160p KOpHEH TPUTOHOMETPUUECKHUX
YPaBHEHUH € MOMOILIBIO
TPUTOHOMETPUYECKOMN OKPYKHOCTU

OT160p KOpHEH TPUTOHOMETPUUECKHUX
YpaBHEHUH C TTOMOIIIBIO
TPUTOHOMETPHUUECKOMN OKPY>KHOCTH

OT60p KOpHEHN TPUTOHOMETPUUECKHUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKOH OKPYKHOCTH

Bubnnoteka LIOK
https://m.edsoo.ru/

Bubnnoteka LIOK
https://m.edsoo.ru/

Bubanoteka LLOK
https://m.edsoo.ru/

44

45

46

Pemenne TpuroHOMeTprUYECKUX
HEPaBEHCTB

Pemenue TpuronomeTpuyecKux
HEPABEHCTB

Pemenue TPUTOHOMETPHUYCCKHUX
HCPABCHCTB

Bubanoteka LLOK
https://m.edsoo.ru/

Bubanoteka LIOK
https://m.edsoo.ru/

Bubanoteka LLOK
https://m.edsoo.ru/

47

48

49

Pemienne TpuroHOMETpUYECKUX
HEPaBEHCTB

Konrtponsnas pabora: "I 'papuku
TPUTOHOMETPUUYECKUX (YHKIUH.
Tpuronomerpuueckue HepaBeHcTBa"
OCHOBHBIE METO/IbI pEILICHUS
NOKa3aTeIbHbIX HEPABEHCTB

Bubnumoteka LLOK
https://m.edsoo.ru/

Bubnumoteka LLOK
https://m.edsoo.ru/

Bubnnoteka LIOK
https://m.edsoo.ru/

50

OcCHOBHEBIC MCTOABI pCHICHUA
IMMOKa3aTCJIbHBIX HEPABCHCTB

Bubnnoteka LIOK
https://m.edsoo.ru/

51

52

OcHOBHBIC MCTOJbI pCHICHUA
IMMOKAa3aTCJIbHBIX HCPABCHCTB

OcHOBHBIC MCTObI pCHICHUA
MOKa3aTCJIbHBIX HCPABCHCTB

Bubnumoteka LLOK
https://m.edsoo.ru/

Bubanoteka LIOK
https://m.edsoo.ru/




53

54

OCHOBHBIEC METO/IbI PEIICHUS
norapu(pMHUECKUX HEPABEHCTB

OcHOBHBIE METO/IbI PELICHUS
jorapu(pMUUECKUX HEPABEHCTB

Bubnnoteka LIOK
https://m.edsoo.ru/

Bubanoteka LLOK
https://m.edsoo.ru/

55

56

57

OCHOBHBIE METOJIBI PEIICHUS
norapu(pMHUECKUX HEPABEHCTB

OCHOBHBIEC METO/IbI PEIICHUS
norapu(pMHUECKUX HEPABEHCTB

OcHOBHBIE METOIbI PEIICHUS
Jorapu(pMUUECKUX HEPABEHCTB

Bubanoteka LLOK
https://m.edsoo.ru/

Bubnnoteka LIOK
https://m.edsoo.ru/

Bubanoteka LLOK
https://m.edsoo.ru/

58

59

60

OcCHOBHBIE METO/IbI PELLICHUS
MPPALMOHAJIBHBIX HEPABEHCTB
OcHOBHBIE METO/BI PEILICHUS
UPPALMOHAIBLHBIX HEPABEHCTB

OCHOBHBIE MCTOJbI PCHICHUA
HppanuOHAJIbHBIX HEPABCHCTB

Bubnnoteka LIOK
https://m.edsoo.ru/

Bubanoteka LIOK
https://m.edsoo.ru/

Bubanoteka LLOK
https://m.edsoo.ru/

61

KonTponbHas padora no teme «Pemenue
MOKa3aTeNbHbIX , JOrapu(PMUUECKUX U

UPpALMOHATIbHBIX HEPABEHCTBY

Bubnnoteka LIOK
https://m.edsoo.ru/

62

63

I'paduueckue MeTObI perIeHus
UppaLMOHATIbHBIX YPaBHEHUM
I'paduueckue MeTObI pelIeHus
MIOKAa3aTeNNbHbIX YPABHEHUN

Bubnumoteka LLOK
https://m.edsoo.ru/

Bubnnoteka LIOK
https://m.edsoo.ru/

64

65

['padmyeckue METOABI peLIeHHs
MOKa3aTeIbHbIX HEPABEHCTB
I'paduueckue MeTo bl pereHus
Jorapu(pMHUUECKUX YpaBHEHHM

Bubnnoteka LIOK
https://m.edsoo.ru/

Bubnumoteka LLOK
https://m.edsoo.ru/




['padmyeckue METOABI peLIeHHs

Bubnnoteka LIOK

66
norapu(pMHUECKUX HEPABEHCTB https://m.edsoo.ru/
67 ['padpuaeckue MeToIbI peIICHUS Bubnunoteka LIOK
Jorapu(pMUUECKIX HEPABEHCTB https://m.edsoo.ru/
I'paduueckue MeTobI pemeHus
Bubanoteka LLOK
68 NOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
o https://m.edsoo.ru/
ypaBHEHUN
I'paduueckue MeTobI pemeHus
Bubnnoteka LIOK
69 MOKa3aTeIbHBIX U JIOTAPU(HMUIECKAX
. https://m.edsoo.ru/
ypaBHEHUU
['padmyeckue METOABI peLICHHs
Bnbnnoteka LIOK
70 MOKA3aTeNbHBIX U JOTapu(MUUECKUX
https://m.edsoo.ru/
HEPaBEHCTB
['padmyeckue METOABI peLICHHs
Bubanoteka LLOK
71 MOKAa3aTeIbHBIX U JOTapu(MUUECKUX
https://m.edsoo.ru/
HEPaBEHCTB
KonTpomnbHnas pabora:
" Bnubnmnoreka LIOK
72 HppaunoHaibHbie, MOKa3aTEIbHbBIE U
" https://m.edsoo.ru/
norapuMuuecKre HepaBeHCTBA
KommnekcHeie yncna. AnreOpanueckas u
Bubnumoteka LLOK
73 TpUTOHOMETpHUEcKas (hOPMBI 3aITUCH
https://m.edsoo.ru/
KOMIUIEKCHOT'O YHcia
KommekcHbie uncna. AnreOpanueckas u
Bubnumoteka LLOK
74 TpUTrOHOMETpHUecKas (hOpPMBI 3aITUCH
https://m.edsoo.ru/
KOMIUIEKCHOTO YHcia
75 ApudmeTndeckue oneparuu C Bubnunoteka LIOK

KOMIIJICKCHBIMH YU CJIaMH

https://m.edsoo.ru/




76

77

ApudmeTnueckue onepanuu c
KOMILJIEKCHBIMU YU CIaMHU

I/I306pa}K€HI/IC KOMIIJICKCHBIX YHCECJI Ha
KOOp,HI/IHaTHOI;'I IIJIOCKOCTHU

Bubnnoteka LIOK
https://m.edsoo.ru/

Bubanoteka LLOK
https://m.edsoo.ru/

78

79

80

N3o0paxeHue KOMIJIEKCHBIX YHCE Ha
KOOPAMHATHOW INIOCKOCTH

®opmyna Myaspa. KopHu n-oii cTenenun
U3 KOMIUIEKCHOTO YHClIa

®opmyna Myaspa. KopHu n-oii ctenenu
U3 KOMIUIEKCHOTO YHClIa

Bubanoteka LLOK
https://m.edsoo.ru/

Bubnnoteka LIOK
https://m.edsoo.ru/

Bubanoteka LLOK
https://m.edsoo.ru/

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YK CCII OJIA

PCIICHHUA (1)I/I3I/I‘~I€CKI/IX U IrCOMETPHUICCKUX

3aaa4d

Bubanoteka LLOK
https://m.edsoo.ru/

82

83

84

85

86

KoHnTtpoinbHas pabdora: "KomMruiekcHbie
yucna"

HaTypaJ'IBHBIe " LCJIBIC YHCiia

Harypasbnsle u niensie yucna

IIpuMeHeHne PU3HAKOB ACIUMOCTH
LEJIBIX YHUCEIl
[IprMeHeHne NprU3HaKOB ACITUMOCTH
LEJIBIX YHUCEIT

Bubanoteka LIOK
https://m.edsoo.ru/

Bubnumoteka LLOK
https://m.edsoo.ru/
Bubnumoteka LLOK
https://m.edsoo.ru/
Bubnumoteka LLOK
https://m.edsoo.ru/
Bubnnoteka LIOK
https://m.edsoo.ru/

87

88

[IprMeHeHre MpU3HAKOB AETUMOCTH
uenbix yncen: HOL u HOK

[IpuMeHeHne npu3HaKoB AEIUMOCTH
nenbix yucen: HOJ[ u HOK

Bubnumoteka LLOK
https://m.edsoo.ru/

Bubnumoteka LLOK
https://m.edsoo.ru/




89

90

HpI/IMeHCHI/IC IIPU3HAKOB JCIIMMOCTHU
OCJIBIX YUCCII: OCTAaTKU IO MOAYJIHO

HpI/IMeHCHI/IC IIPU3HAKOB JCIIMMOCTHU
HEJIBIX YUCEII: OCTAaTKHU 110 MOIAYIIIO

Bubnnoteka LIOK
https://m.edsoo.ru/

Bubanoteka LLOK
https://m.edsoo.ru/

91

[IprumeHeHne NpU3HAKOB JETUMOCTH
LEJIbIX YHCEeII: aIrOpuT™M EBKIMaa aist
pELIEHHUS 3a/1a4 B LIEJIBIX YUCIIaX

Bubanoteka LLOK
https://m.edsoo.ru/

92

93

94

KonTponpHas padora: "Teopus menbix
yucen"

Cucrtema U COBOKYITHOCTh YPaBHEHUH.
PaBHOCHIIBHBIE CHICTEMBI U CUCTEMBI-
CIIC/ICTBHS

CucreMa 1 COBOKYTHOCTh YpaBHEHHI.
PaBHOCHIIBHBIE CHCTEMBI U CHCTEMBI-
CIIC/ICTBHS

Bubnnoteka LIOK
https://m.edsoo.ru/

Bnbnnoteka LIOK
https://m.edsoo.ru/

Bubanoteka LLOK
https://m.edsoo.ru/

95

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEM pallMOHaIbHBIX
YpaBHEHUU

Bubnnoteka LIOK
https://m.edsoo.ru/

96

97

98

OCHOBHBIE METO/IbI PELLICHUS CHCTEM U
COBOKYITHOCTEHN MppalMOHaIbHbBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
COBOKYITHOCTEH ITOKA3aTEIbHBIX
ypaBHEHUU

OcHOBHBIC MCTOJbI pCICHUA CUCTCM U

COBOKYITHOCTEH MOKa3aTEIbHbIX
YpaBHEHUNU

Bubnumoteka LLOK
https://m.edsoo.ru/

Bubnumoteka LLOK
https://m.edsoo.ru/

Bubnnoteka LIOK
https://m.edsoo.ru/




OCHOBHBIE MCTOABI pCICHUA CUCTEM U

Bubnnoteka LIOK

99 COBOKYITHOCTEMW Jlorapu(pMUIeCcKux
y N pud https://m.edsoo.ru/
yYpaBHEHUI
OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
. Bubnnoteka LIOK
100 COBOKYITHOCTEH JIOTapu(PMUIECKUX
N https://m.edsoo.ru/
ypaBHEHUN
[IpumeHeHne cucTeM K pelIeHUI0
MaTeMaTUYeCKUX 3a/1a4 U 3a/1a4 U3
. o Bubnumoteka LLOK
101 pa3IMyYHbIX 00JacTel HAyKu U pealbHON
https://m.edsoo.ru/
JKU3HHU, UHTEPIIPETALUs OJIyYEHHBIX
pe3yIbTaTOB
[IprMeHeHne CUCTEM K PELECHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 3a/1a4 U3
. o Bubnunoteka LLOK
102 pa3IM4YHbIX 00JacTel HAyKu U peabHON
https://m.edsoo.ru/
JKU3HHU, UHTEPIIPETAlUs OJIyYEeHHBIX
pe3yIbTaTOB
[IpumeHeHre HepaBeHCTB K PELICHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 3a/1a4 U3
. . Bubnnoteka LLOK
103 pa3InYHbIX 001aCTe HAYKH U peabHOM
https://m.edsoo.ru/
JKU3HHU, UHTEPIIPETAUs TOJTYyYEHHBIX
pE3yJIbTAaTOB
Konrtponsnas pabdora: "Cucremsl
104 palroOHaJIbHBIX, HPpPaAMOHAIIbHBIX Bbnbanoteka LIOK
NOKa3aTeIbHbIX U JIOTapu(MUIECKUX https://m.edsoo.ru/
ypaBHEHHH"
105 PanmonanbHble ypaBHEHUS C Bubnunoteka LIOK
rnapaMeTpaMmu https://m.edsoo.ru/
106 PanyonanbHnie HEpaBEHCTBA C Bubnmoteka LLOK

napaMeTpamu

https://m.edsoo.ru/




107

PanyoHnanbHbIE CUCTEMBI € ITApaMETPAMU

Bubnnoteka LIOK
https://m.edsoo.ru/

108

109

WppannonainbHble ypaBHEHHUS,
HEPAaBEHCTBA C IapaMeTpaMHu
HppannoHanbHbIE CUCTEMBI C
napaMeTpamu

Bubnnoteka LIOK
https://m.edsoo.ru/

Bubanoteka LLOK
https://m.edsoo.ru/

110

IToka3aTenbHbIE ypaBHEHHS, HEPABEHCTBA

C IapaMeTpaMu

Bubanoteka LLOK
https://m.edsoo.ru/

111

[loka3zarenbHble CUCTEMBI C TApAMETPaMU

Bubanoteka LIOK
https://m.edsoo.ru/

112

113

Jlorapugmuueckue ypaBHEHHUS,
HEPaBEHCTBA C [TapaMeTpaMu
JlorapudmMuueckne CUCTEMBI C
napamerpamu

Bubanoteka LIOK
https://m.edsoo.ru/

Bubanoteka LIOK
https://m.edsoo.ru/

114

TpUroHomMeTpr4eCKUe YpaBHEHHUS C
napaMeTpamu

Bubanoteka LLOK
https://m.edsoo.ru/

115

116

TpuroHomeTpuuecKue HEPABEHCTBA C
rapameTpamu

TpUroHOMETpUYECKUE CUCTEMBI C
napameTpamu

Bubnumoteka LLOK
https://m.edsoo.ru/

Bubnnoteka LIOK
https://m.edsoo.ru/

117

IToctpoenue u ucciegoBaHue
MaTEMaTUYECKNX MOJEIIEH pealbHbIX
CUTyalui C IOMOUIBIO YPABHEHUN C
napaMeTpamu

Bubnnoteka LIOK
https://m.edsoo.ru/

118

[TocTpoenue u uccienoBaHue
MAaTEMATUUYCCKUX MO)I@J'I@IZ PCAIBHBIX
CUTyaIui C MOMOUIBIO CUCTEM
YpaBHEHUH ¢ TapamMeTpamMmu

Bubnnoteka LIOK
https://m.edsoo.ru/




119

120

121

ITocTpoenue u nccnenoBaHue
MaTEeMaTUYECKUX MOJIENIEH pealbHbIX
CUTYalMi C IOMOIIBIO CUCTEM
YPaBHEHUH € ITapamMeTpamu
KoHnTtposnbHast pabora: "3amauu ¢
napamerpamu’

[ToBTOpeHnue, 06001ICHNE,

cucTtemMaTu3anus 3Hanuii: "YpaBHeHus'

Bubnnoteka LIOK
https://m.edsoo.ru/

Bubnnoteka LIOK
https://m.edsoo.ru/

Bubanoteka LLOK
https://m.edsoo.ru/

122

123

124

[ToBTOpenue, 06001ICHNE,

cucTemarusauus 3HaHui: "YpaBHenus"

[ToBTOpEHHE, 0000IICHUE,
cHUcTeMaTH3alus 3HaHui: "Y paBHEHUSI.
Cucremsl ypaBHeHUN"

[ToBTOpEHHE, 0000IICHUE,
cucrtemaTusanus 3Hanuii: "HepaBencrna'

Bubnnoteka LIOK
https://m.edsoo.ru/

Bnbnnoteka LIOK
https://m.edsoo.ru/

Bubanoteka LLOK
https://m.edsoo.ru/

125

126

127

[ToBTOpenue, o6odIIEHNE,

cucreMartuzaius 3Hanuii: "HepaBencrpa"

[ToBTOpenue, 06001IIEHNE,
cucremarusanus 3Hanuii: "HepaBeHcTsa'

[ToBTOpenue, 06001ICHNE,
cuctemaruzanus 3HaHuii: "[IponsBoaHas
U €€ npuMeHeHue"

Bubnumoteka LLOK
https://m.edsoo.ru/

Bubnumoteka LLOK
https://m.edsoo.ru/

Bubnnoteka LIOK
https://m.edsoo.ru/

128

[ToBTOpenue, o6odIIEHNE,
cucreMarusanus 3HaHui: "[IponsBoaHas
U €€ npumMeHeHue"

Bubnnoteka LIOK
https://m.edsoo.ru/

129

[ToBTOpenue, 06001IEHNE,
cucreMarusanus 3HaHui: "[Ipon3BoaHas
u e€ npumMeHeHue"

Bubnumoteka LLOK
https://m.edsoo.ru/




[ToBTOpEHmE, 0600IIECHUE,

Bubnnoteka LIOK

130 CI/ICTeMaTmauH;I":sHaHHﬁ: "NuTerpan u 1 0 https://m.eds0o.ru/
€ro MpUMEHEHUE
131 [ToBTOpEHME, 0600IICHUE, | 0 Bubnnoteka LLOK
cucrtemaTusanus 3Hanuil: "OyHkuun" https://m.edsoo.ru/
132 [ToBTOpeHnue, 06001ICHNE, 1 0 Bubnunoteka LLOK
cucremarusanus 3Hauui: "OyHkuun" https://m.edsoo.ru/
133 [ToBTOpenue, 06001ICHNE, | 0 Bubnnoteka LLOK
cucreMaru3anus 3HaHui: "OyHkuun" https://m.edsoo.ru/
134 HroroBasi KoHTpoIbHAs paboTa 1 1 ﬁ:tij;:j:.l(ezls-loi}.(ru/
Bubnnoteka LLOK
135 Wrorosas koHTpoJsibHasA paboTa 1 1 https://m.e dls-loo.ru /
136 [ToBTOpEHHE, 0000IICHUE, | 0 Bubnnoteka LLOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/
OBHIEE KOJIMYECTBO YACOB I10 136 12

I[TPOTPAMME







IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJbBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI

10 KJIACC
Koa .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
NMPoBePSIEMOro .
00pa3oBaTe/ibHOI MPOrpaMMbI CpeIHero o01ero 0opa3oBaHus
pe3yjabTarta
1 Uucna 1 BEIUKUCICHUS
11 OrnepupoBaTh MOHATUSIMHU: PALMOHATBHOE M JEHCTBUTEIHHOE YHCIIO,
' OOBIKHOBEHHAS U JACCATUYHAS APOOb, MPOIIEHTHI
12 Bemmonnsate  apudmernyeckue  omepanuud ¢ palUOHATIBHBIMH |
' JIEHCTBUTEILHBIMU YMCIIAMU
13 Boimonuate  npuOMMKEHHBIE — BBIYUCICHUS, HUCIONB3YysS  IpaBuia
’ OKpYTJIEHUS, JAeNIaTh IPUKUIKY U OLEHKY PE3yJIbTaTa BIYUCICHUI
OrniepupoBaTh MOHATHUSAMU: CTENEHb C LIEJBIM MOKa3aTeIeM, CTaH apTHas
14 dbopma 3amucu JEHCTBUTEIHLHOTO YMCIIA, KOPEHb HATYpPaJIbHOM CTENEHU;
’ UCIOJIb30BATh MOJIXOJAIIYI0 (hOpMY 3aMUCH JIEUCTBUTEIBHBIX YUCEN IS
pelIeHns TPakTUYECKUX 3a/1a4 U MPEJICTaBICHUS TaHHBIX
OrnepupoBaTh MOHATHSIMHU: CHHYC, KOCHHYC M TaHT€HC TPOU3BOJIBHOTO
1.5 yIjia; WCIOJIb30BaTh 3alMCh MPOU3BOJIBHOTO Yria uepe3 oOpaTHBIC
TPUTOHOMETPUYECKHE (DYHKITMI
2 YpaBHEHHS 1 HEPABEHCTBA
OnepupoBaTh NOHATUSIMU: TOXKAECTBO, YPaBHEHUE, HEPABEHCTBO, LIETIOE,
2.1 panuoHaIbHOE, MPPALMOHATIEHOE yYpaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPABHEHHE
29 BeimonHsaTe  mpeoOpa3oBaHUS TPUTOHOMETPUYECKUX  BBIPAKEHUU U
' peuiaTh TPUrOHOMETPUUECKHUE YPaBHEHUS
BrinmonuaTe npeoOpa3oBaHus MENbIX, PAIIMOHAIBHBIX H HPPAIIMOHATBHBIX
2.3 BBIDQKEHU M pemaTh OCHOBHBIE THIBI IEJNbIX, pPAlMOHAJIbHBIX U
MPpAIMOHATFHBIX YPAaBHEHUW U HEPABEHCTB
24 [IpuMeHsTh ypaBHEHUSI U HEPABEHCTBA JJIsi PELIECHUS MaTeMaTHYECKUX
’ 3a/1a4 ¥ 3a]1a4 U3 pa3IuYHbIX 00JacTel HayKU U pealbHOMN KU3HH
MogenupoBaTh peajgbHbIE CHUTYallMM Ha S3bIKE aiareOphbl, COCTaBIATH
2.5 BBIPKEHMSI, YPABHEHUS, HEPABEHCTBA IO YCJIOBHIO 3aJ]a4M, UCCIEA0BATh
MOCTPOCHHBIE MOJEIHU C HCIIOJIH30BAHUEM arapara alnreopsl
3 OyHKIMH U TpaduKu




OnepupoBaTh MOHATUSAMH: (YHKIHS, CIOCOOBI 3aJaHus (DYHKIUH,

3.1 o0nacTb oOmpelneieHuss U MHOXKECTBO 3HaueHud (QyHkuuu, rpaduk
(GyHKIMH, B3aHMHO 00paTHbIC PYHKITUN
39 OnepupoBaTh MOHATUSAMH: YETHOCTh M HEYETHOCTh (DYHKIUH, HYIH
' (bYHKINHU, TPOMEXKYTKH 3HAKOMIOCTOSTHCTBA
3.3 Hcnonb3oBatk rpaduku GyHKIUN 119 pelIeHUs] ypaBHEHUI
3.4 Crpoutb W uuTarh Tpaduku IUHEHHOW (QYHKUUHM, KBaJpaTHUIHOU
’ byHKIUH, cTeneHHON (GYHKIIUU C LIETIbIM MToKa3aTesieM
Wcnonp3oBate rpaduku (YHKIUN A8 HCCICNOBAHUS IPOIECCOB H
35 3aBUCUMOCTEN IPHU PELIEHMM 3a7ad U3 APYTUX YUYEOHBIX NPEAMETOB U
’ pearbHOM JKM3HH, BBIpaXaTh (OpMylTaMH  3aBHUCUMOCTH  MEXIY
BEJIMYMHAMU
4 Hauana marematnyeckoro aHammsa
41 OnepupoBaTh MOHATHSIMHU: IIOCIEAOBATEIBLHOCTh, apupMeTHYecKas Hu
' reoMeTpHuuecKas Mporpeccuu
OnepupoBaTh NOHATHAMH: OECKOHEYHO YOBIBAaroOIasi reoMeTpUYecKas
4.2 mporpeccusi, CcyMma OECKOHEYHO  yOBIBAIOIIEH  TIeoOMETPUYECKOU
IIPOrpeccuu
4.3 3aaBaTh MOCIEA0BATENBHOCTH PA3IMYHBIMU CIIOCOOaMU
44 Hcnonp30Bare CBOMCTBA IOCIIEIOBATEIBHOCTEM M IPOTPECCUM IS
' pellleHus peaabHBIX 3a7a4 MPUKIATHOTO XapaKTepa
5 MHoxecTBa U JIOTHKA
5.1 OnepupoBaTh NOHATUAMHU: MHOXECTBO, ONI€paIlMK HAaJl MHOKECTBAMHU
Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIM —ammapar [Uis ONUCAHMS
5.2 peaJIbHBIX POLIECCOB U SBJICHUH, IPU PEIIeHUH 334a4 U3 APYTUX YUeOHBIX
PEeIMETOB
53 OnepupoBaTb  NOHATHAMM:  OINpPEAEICHUE, TEOpPEMA,  CIEACTBHUE,
JI0Ka3aTeNbCTBO
11 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTeIbHOM NPOIrPaMMBbI CpeiHero o0mero o0pasoBaHus
pe3yJbTara
1 Uucna u BBIYUCIEHUS
OnepupoBaTh NOHATHSMM: HATYpaJbHOE, LEJNOE YHUCIIO; HCIIOJIB30BATh
1.1 NPU3HAKN JI€IMMOCTH LENbIX YMCEJ, PA3JIOKEHHE 4YHCIa Ha IPOCThIE
MHO>KUTENH JUIsl pEIIeHNUs 3a1a4
1.2 OnepupoBaTh MOHATHUEM: CTENIEHD C PALMOHAIBHBIM [T0KA3aTEIEM




1.3

OnepupoBaTh MOHATUAMU: JIOTAPU(PM UUCIA, JECITUYHBIC U HATYPATbHBIC
norapuhMbl

2.1

YpaBHEHMs U HEPABEHCTBA

[IpumensTh CBOICTBa cTemeHW Ui MpeoOpa3oBaHUSl BBIPAKEHUIA,
OIepUpPOBaTh TOHATUSMU: TOKa3aTeIbHOE ypaBHEHHE M HEPaBEHCTBO;
peliaTh OCHOBHBIE TUITBI TOKA3aTEIbHBIX YPABHEHUI U HEPABEHCTB

22

BremonsasaTe npeoOpazoBaHUs BBIPAKEHHN, COJIEPKAIIUX JIOTapu(MBI;
OIepUPOBATH MOHATUSAMU: JIOTApU(PMUUECKOE YPaBHEHHE U HEPABEHCTBO;
peliaTh OCHOBHBIE TUIIBI JJOrapu(PMUUECKUX YPaBHEHHUM U HEPABEHCTB

23

24

2.5

Haxomuts pemenus npocTeninx TPUroHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh NOHATUAMU: CUCTEMA JIMHEWHBIX YPABHEHHUN U €€ PEIICHHUE;
UCIIOJB30BaTh  CUCTEMY JIMHEMHBIX yPaBHEHMHW Ul pELICHHUs
IIPAKTUYECKUX 3a7a4

Haxomute  pemeHuss OpOCTEHINMX  CHCTEM U COBOKYIIHOCTEH
palOHaIbHBIX YPABHEHUN U HEPABEHCTB

2.6

3.1

MonenupoBaTh pealibHBIC CHTyaIlMM Ha S3bIKE aireOpbl, COCTABJISATH
BBIPAXKEHHUSI, YPABHEHHUSI, HEPABEHCTBA U CUCTEMBI 10 YCJIOBHUIO 3aJ1a4H,
MCCJIEIOBATh IOCTPOEHHBIE MOJIENN C UCIIOJIB30BaHUEM allllapara aareOpsbl

@yHKUUYU U TpadUKU
OnepupoBaTh TMOHATHSAMHU: TEpHOAWYECKass (QYHKUIUSA, HTPOMEKYTKH
MOHOTOHHOCTH (DYHKIMH, TOUKHM IKCTpeMyMa (pyHKUUH, HauOoJblIee U

HalMEeHblIIee 3HaueHUs! (PyHKIMHM Ha IPOMEKYTKE; UCIOIb30BATh UX JUIS
uccieoBaHus QyHKIMH, 33JaHHOM IrpaduKoM

3.2

OnepupoBaTh NOHATUIMU: IpadUKH MOKA3aTEIBHOMN, JOTapuPMUUECKON U
TPUTOHOMETPUUECKUX (PYHKIMHA; u300paxaTb HX Ha KOOPAWHATHOU
IUIOCKOCTH M UCIIOJIb30BATh JJIs PEILIEHUS] YPaBHEHUI U HEPABEHCTB

33

34

N306paxkaTh Ha KOOPAMHATHOM IUIOCKOCTH TIpapUKd  JUHEHHBIX
YpaBHEHUH W UCHOJB30BaTh MX Ul PEIICHUS CUCTEMBbl JIMHEWHBIX
YpaBHEHUU

Hcnonb3oBate Tpapuku (QyHKUUH JUIsI HMCCIENOBAaHUS NPOLIECCOB U
3aBUCUMOCTEN U3 APYTUX YU€OHBIX AUCLIUIIINH

Hauana maTemaTtuueckoro aHaimmsa

4.1

4.2

4.3

OnepupoBaTh TMOHATUSIMH: HENpEpbIBHAS (PYHKIMSA, MPOU3BOIHAS
(GyHKIIMHA, WMCHOJb30BaTh TEOMETPUUYECKUA ¢  (U3HUECKUH CMBICI
MIPOU3BOAHON JIJIA PELICHUS 3a/1a4

HaxomuTe  mpou3BOAHBIE  AIEMEHTApHBIX  (YHKIUH,  BBIYUCIATH
MIPOU3BOHBIC CYMMBI, IIPOU3BECHHUS, YACTHOTO (DYHKITUI

Hcnonb3oBaTh TPOU3BOAHYIO JUIS  HUCClIeqoBaHWs  (QYyHKIMM  Ha

MOHOTOHHOCTb U KCTPEMYMBI, IPUMEHATh PE3yJbTaThl UCCIEOBAHUSA K
MOCTPOCHHIO IPa(huKOB




Hcnonn3oBarn MOPOU3BOJHYIO IJId HAXOXICHUA HAWJITYUYIICTO PCHICHUS B

44 MPUKIIAIHBIX, B TOM YHCJIE COI[HAIIbHO-DKOHOMUYECKHX, 3a7auax

45 OnepupoBaTh MNOHATHUSAMH: NEPBOOOpa3Hasi M HMHTETPAN; IOHUMATH
’ reOMETPUYECKUH U (PU3MUECKHI CMBICIT HHTETpaja

46 Haxoguts mnepBooOpa3Hble 3lIEMEHTapHbIX  (DYHKUMUNA, BBIYUCIATDH
' uHTerpai o ¢popmyie Herotona — JleliOnuna

47 Pemate npukianHbie 331241, B TOM YHCIIE COIMATBHO-D)KOHOMUYECKOTO U

(1)I/I3I/IIICCKOFO XapaxkTepa, Cpe€acTBaM MaTEMaTHYECKOI'O aHaIn3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

Koxa
1 Hucna u BIYUCICHUS
Pammonanbhple  uucna. OOBIKHOBEHHbIE M JECATHYHBIE ApoOHM, MPOLIEHTH,
OeCKOHEeuHble  MepHoJMuYecKue  Ipodu.  Apudmernyeckue  omepauuud  C
1.1 | palnMOHaJBbHBIMU YHCIIaMH, NPeoOpa30BaHMs YMCIOBBIX BblpakeHUH. [Ipumenenue
npoOeil U MPOLIEHTOB JUIsl pEelIeHUs NPUKIAJHBIX 33734 U3 Pa3JIM4HbIX OTpaciei
3HaHUH U PEaJIbHOM KU3HU
JlelicTBUTENbHBIE  YMcla.  PanuMoHanmbHBIE W HppaAlMOHAIbHBIE  YHCHA.
1.2 Apudmernyeckue omnepauuud ¢ JeHCTBUTENbHBIMU uuciamu. [IpuOmmxénnble
BBIUMCIICHUS, [IPABUIIA OKPYTJIICHUS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BEIUMCIICHUH
Crenenp ¢ mensiM mokazareneM. CranmaptHas ¢Gopma 3amucu JIeHCTBHTEIBHOTO
1.3 gucna. Mcnonp3oBanue noaxonasuieid (OpMbI 3aluCH JIEHCTBUTENBHBIX YUCEI IS
peleHusl MPaKTUYECKUX 331a4 U IPEJCTaBICHUS JaHHBIX
14 Apudmernueckuii KOpeHb HaTypalbHOW creneHH. J[eHcTBHUS ¢ apuMeTHUECKUMU
' KOPHSIMH HAaTypaJIbHOW CTETICHU
15 CuHyc, KOCMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
apKTAHT'€HC YMCIIOBOI'O apryMeHTa
2 YpaBHEHHUsI U HEPABEHCTBA
2.1 ToxecTBa U TOXKIECTBEHHbIE TPe0Opa3oBaHus
5 ITpeoOpa3oBanue TPUTOHOMETPUUYECKHX BBIpQ)KEHUH. OcHOBHBIE
' TPUTOHOMETpHUECKUE (POPMYIIBI
)3 VYpaBHeHHWe, KOpeHb ypaBHeHHs. HepaBeHCTBO, pemieHHe HepaBeHCTBa. Meron
WHTEPBAJIOB
2.4 Pemenue 1enbix U ApoOHO-PALMOHATBHBIX YPAaBHEHUH U HEPABEHCTB
2.5 Pemrenne nppaiimoHanbHBIX YpaBHEHUN U HEPABEHCTB
2.6  PemieHue TpUTrOHOMETPUUECKUX YPaBHEHHIM
57 [TpumeHeHne ypaBHEHH U HEPABEHCTB K PEIICHUIO MAaTEMaTHUECKUX 3a/1a4 U 3a/1a4
' U3 PA3IMYHBIX 00JIaCTe! HAYKU U PeaIbHOM KU3HU
3 OyHKIMH U TpaduKu
31 @Oynkius, cnocoObl 3amanus QyHkuuu. I'padux ¢yHkumuu. BzaumHO oOpaTHBIE
' GyHKIHH
39 OO6nacTh ompeeneHuss U MHOXECTBO 3HaueHUd QyHkuuu. Hymm QyHkmm.

[TpoMexyTku 3HAaKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (DYHKUINU




33 CrenenHas GyHKLUS C HATYpaJbHBIM U IeNBIM TIOKa3aTeneM. E€ cBoiicTBa u rpaduxk.
' CgoiicTBa 1 rpadK KOPHSI 1-0¥ CTETICHU
34 Tpuronomerpuueckass OKpyKHOCTb, ONpPEAEICHUE TPUTOHOMETPHUYECKUX (DYHKITHIA
' YHCIIOBOTO apryMeHTa
4 Havana marematnueckoro anaiamnsa
41 [TocnenoBarenbHOCTH, CHOCOOBI 3aJaHMs IOCIEAOBaTeNbHOCTEH. MOHOTOHHBIE
' [OCJIE0BATENLHOCTH
ApudmeTrnueckas UM TeoMeTpUyecKas Mporpeccuu. beckoHeuHo yObIBaromias
4 | TEOMETpHYECKas MPOTPECCHs. Cymma OecKOHEYHO YOBIBAIOLIEH TeOMETpUYECKOM
' nporpeccuu. Dopmyia CI0XHBIX HPOLEHTOB. McIosib30BaHME INPOrpeccun JUis
pellIeHNs peabHbIX 3aJa4 IPUKIAJHOTO XapaKTepa
5 MHoXxecTBa U JIOTHKA
MHuoxecTBO, omepanuu Haj MHoOXecTBamH. Jluarpammbr Ditnepa — Benna.
5.1 [IpumeHeHne TEOPETUKO-MHOXKECTBEHHOI'O ammapara JJii ONHUCaHUs PpealbHbIX
MIPOLIECCOB U SIBJICHUH, P PELICHUH 3a/1a4 U3 IPYTUX yUeOHBIX MPEAMETOB
5.2 Omnpenenenue, Teopema, CIeACTBUE, T10Ka3aTEIHLCTBO
11 KUIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna v BBIYUCTICHUS
1.1 Harypanbnslie u nensie yncna. [IpusHaku qe1MMoCTy HEIbIX YUCEe
1.2 Crenens ¢ pallioOHATBHBIM MOKa3aTeraeM. CBOWCTBA CTEIICHU
1.3 Jlorapudm uyucna. JlecaTuyHbie U HATypaldbHbIE JOTapU(OMbI
2 YpaBHEHHUsI U HEPABEHCTBA
2.1 [IpeoOpa3oBaHue BBIPAXKEHUN, COACPIKALIMX JIOTapU(OMBI
5 [IpeoGpa3oBanue BbIpaXXeHUil, COAEPKALIUX CTENEHHU C pallMOHAIbHBIM
' MoKa3areyeM
2.3 IIpumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 IlokazarenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUSI 1 HEPABEHCTBA
’ 6 CucreMpl JNMHEWHBIX ypaBHEHUH. PeleHue NpuUKIagHBIX 3a7ad C IOMOIIBIO
' CUCTEMBI JINHEWHBIX YPAaBHEHUU
2.7 Cucremsl 1 COBOKYITHOCTH PallHOHAIBHBIX YPABHEHUN U HEPABEHCTB
)8 IIpumeHeHnEe ypaBHEHMH, CUCTEM M HEPABEHCTB K PEIICHHUI0O MAaTEMaTHYECKUX
' 3a]a4 ¥ 3a/1a4 U3 Pa3IMUHbIX 00JacTel HAyKU U peabHON KU3HU
3 OyHKIMH U TpaduKu




Oynkuus. Ilepuoanueckue ¢yHkiunu. [IpoMeXyTKH MOHOTOHHOCTH (YHKIIHH.

3.1 Makcumymbl 1 MUHUMYMBI GyHKIuH. HaunOosbiiee W HawMeHbIIEe 3HAYCHHE
(GyHKIIUU Ha IPOMEKYTKE

3.2 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku

3.3 [TokazaTenpHas u orapudmudeckas PyHKIIMN, UX CBOUCTBA B rpaduKu

34 Hcnonp3oBanue rpadhukoB GyHKIUHA A1 peIeHus] ypaBHEHUN 1 JIMHEHHBIX CHCTEM
Ucnonb3oBanue rpadukoB (yHKUMHA Ui HUCCIENOBAaHUS  NIPOIECCOB U

3.5 3aBUCHUMOCTEH, KOTOpbI€ BO3HUKAIOT NMPHU PEHICHUM 3aad U3 JPYruX Y4eOHBIX
IIPEAMETOB U PEaIbHOMN KU3HU

4 Havana marematnueckoro anaiansa

4.1 HenpepwiBable GhyHKITMU. MeTO1 HHTEPBAJIOB JIJIsl PEIICHIS HEPABEHCTB

4.2 [IpousBonnas ¢pynkuuu. ['eomerpuueckuil U GU3NYECKUN CMBICI IPOU3BOIHOM

43 [IpousBonHble 3eMEHTapHBIX (QyHKUMNA. POpMyJIbI HaXOXKJIEHUS MPOU3BOJAHOMN

' CYMMBI, TIPOU3BEICHUS U YaCTHOTO (DYHKIIUN

[IpumeHeHne NPOM3BOAHONW K HCCIEIOBAHUIO (PYHKIMM HAa MOHOTOHHOCTH H

4.4 skcTpeMyMbl. Haxoxknenre HanOobIIero 1 HauMeHbIIero 3Ha4eHus (PyHKIUN Ha
OTpe3Ke
[IpuMeHeHne nporu3BOAHOM 1JIs1 HAXOXKACHUS HAWITYYILIEr0 PEIIEHUs B IPUKIAIHbIX

4.5 3a/layax, M OINpeAeNieHUsT CKOPOCTH TMpoliecca, 3aJaHHOro (opMysnon wiH
rpadgukom

4.6 [TepBoobOpasnas. Tabnuia mepBooOpa3HBIX

47 WuTerpai, ero reomeTpudeckuil 1 pu3ndeckuii cMbIci. Berunciaenue uarerpana no

dbopmyne HeroTona — JleitOnuiia




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBePsSIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

Bnagenue MeromaMm JOKa3aTeNIbCTB, AITOPUTMaMHU pELICHUS 3a1ad;
yMeHue (OpMyJIHpOBaTh U ONEPUPOBATH IMOHATHAMHU: ONpEACICHHUE,
aKcuoma, TeOpeMa, CIEICTBHE, CBOMCTBO, IPHU3HAK, J0KA3aTEJIbCTBO,
pPaBHOCHIIbHBIE (POPMYITMPOBKH; TPUMEHSTH UX; yMEHUE (HOpMyITUpOBaTH
00paTHOE W HPOTUBOMOJIOXKHOE YTBEPXKAECHHUE, MPUBOIAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOIB30BATH METOJ MaTEeMaTUYECKOM HHJIYKIIHH;
IIPOBOAMTH  JOKA3aTENbHBIE PpACCYKIACHHWS IpU PpEUICHUM 3anad,
OLICHUBATh  JIOTUYECKYIO  IPAaBUJIBHOCTb  PACCYXICHHM; YMEHHE
OIEpUPOBATH MOHATUAMH: MHOKECTBO, IOJMHOXECTBO, OINEpPALMU Hajl
MHOXECTBAMHU; yMEHHE HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
anmnapar AJi1 ONMCAHUS PEAJIBHBIX IPOLIECCOB U ABJICHUI U NPU PELICHUU
3aja4, B TOM 4HCI€ M3 JAPYyrux Yy4eOHBIX MPEIMETOB; yMEHHE
OINEepUPOBATH MOHATHAMMU: Tpad, CBA3HBIN rpad, 1epeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh U OINUCHIBaTh TIpadbl pa3IMuHbIMU

crioco0amu; UCIOIb30BaTh Ipadbl IPU PELICHUH 3a/1a4

VYMeHue onepupoBaTh MOHATUSMHU: HaTypalbHOE YMCIIO, LEJI0E YHCIIO,
CTENEHb C LEIbIM MOKa3aTeNleM, KOPeHb HaTypaJIbHOM CTENEeHH, CTEIEHb
C palMOHAIbHBIM  IIOKAa3aTeleM, CTENeHb C  JCHCTBUTEIBHBIM
nokasaTreiaeM, JIorapuM 4ucia, CHHYC, KOCHMHYC W  TaHIEHC
IPOM3BOJILHOIO 4YHCJA, OCTaTOK [0 MOAYNI0, PAlMOHAIBHOE YHUCIIO,
UppallMOHAIbHOE  YHUCIO,  MHOXECTBAa  HATypalbHBIX,  IIEJbIX,
paloHaIbHBIX, JEHCTBUTENBHBIX YMCET; YMEHHE HCIOJIb30BaTh
NPU3HAKKU JICIMMOCTH, HAaUMEHbBIIUI OOIIMI JeauTeNnb U HauMEHbIee
oOuiee KkpaTHOe, adropuT™ EBKiMIa npu pelieHnn 3a1a4; 3HaKOMCTBO C
pa3IMYHBIMM  TO3ULMOHHBIMH  CHUCTEMAMM  CUMCIIEHUS; yMEHHE
BBITMIOJHATh BBIUMCIIEHHE 3HAUYE€HUN U MpeoOpa3oBaHUsl BBIPAKEHUH CO
CTENEeHsAMHU U Jiorapudmamu, npeoOpa3oBaHUs IPOOHO-pAlIMOHATBHBIX

BBIPDAKECHHI; YMEHUE ONEPHUPOBATH IMOHATHUSIMH: IOCIIEIOBATEIbHOCTD,




apudMeTHIecKas Iporpeccus, FreoMeTpryIecKas mporpeccus, 0eCKOHEUHO
yObIBaloIasi ~ reoMeTpuuecKass  Iporpeccus; yMEHHE  3a]aBaTh
MOCJIEIOBATEIBHOCTH, B TOM YHUCIIE C TIOMOUIBIO PEKYPPEHTHBIX (POpMYII;
YMEHHE ONEepUpOBaTh HNOHATUSAMH: KOMIUIEKCHOE YHUCIIO, CONPSKEHHbIE
KOMILJICKCHBIE YHCIIa, MOAYJIb M apIyMEHT KOMIUJIEKCHOTO 4Hcia, popma
3allMCH KOMIUIEKCHBIX 4ucell (reoMeTpuyeckas, TPUrOHOMETpHUecKas U
anreOpanyeckas); yMeTb NPOU3BOAMTH apuU(pMETUUYECKHE ACUCTBUS C
KOMIUICKCHBIMU ~ YMCJIAMH; TNPUBOJUTH IPUMEPBl  HMCIIOJIb30BaHMS
KOMIUIEKCHBIX YMCEJI; ONEPUPOBATH MOHATUSAMHU: MaTpuua 2x2 m 3x3,

OnpeaACINTEIIb MaTPHUIIbI, FCOMeTpI/I‘ICCKI/Iﬁ CMBICJI OITPCACIINTEIIA

VYMeHue onepupoBaTh MOHATUSMU: PALlMOHAIBHBIE, WPPALMOHAJIBHBIC,
[IOKa3aTelbHbIE, CTENEHHbIE, Jorapu(pmMuueckue, TPUTOHOMETPUUECKHE
YPaBHEHHsS U HEPABEHCTBA, HUX CHUCTEMBI; YMEHHE OIEpPHUpPOBAThH
MOHSTUSIMU: TOXKJIECTBO, TOKJIECTBEHHOE IPE0Opa3oBaHuE, YpaBHEHHE,
HEPABEHCTBO, CUCTEMAa YPAaBHEHHH M HEPABEHCTB, PaBHOCHJIBHOCTD
YPaBHEHU, HEPAaBEHCTB M CHUCTEM; YyMEHHUE peularb YypaBHEHMS,
HEPAaBEHCTBA M CHUCTEMbI C IOMOILBIO PA3JIMYHBIX IPUEMOB; peEIIATh
YPaBHEHUsl, HEPABEHCTBA U CHUCTEMBI C [apaMeTpOM; IPUMEHITh
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JUIA PEIICHUS MaTEMaTUYECKHUX

3aJa4 U 3a]1a4 U3 pa3IU4HbIX 00JacTeil HayKu U pealbHOM KU3HU

YMeHue onepupoBarth MOHATUSAMHU: (yHKUMSA, YETHOCTh (YyHKUUH,
HNEPUOJIMYHOCTh (YHKIIMU, OrPaHMYEHHOCTh (DYHKIIMHM, MOHOTOHHOCTb
GyHKIUH, dKCTpeMyM (pyHKIIMHU, HauOoJblllee ¥ HaMMEHbIIee 3HaYeHUs
(GYHKIMU Ha IPOMEXYTKE, HeIIpepbIBHAs (DYHKIIMS, aCUMIITOTHI rpaduka
GyHKIMH, 1epBasi ¥ BTOpasi Mpou3BOAHAs (PYHKLMHU, T€OMETPUUECKUN 1
¢u3nyeckuif CMBICI TPOM3BOJHOW, IepBooOpa3Has, ONpeneIEHHbINH
MHTETpall; yMEHHE HaXOAUTh aCUMITOTHI rpaduka (QYHKIHH;, yMEHHE
BBIUNCIATh INPOU3BOAHBIE CYMMBI, IIPOM3BENEHHUS, YaCTHOIO H
KOMIIO3UIIMN (PYHKIHMH, HAaXOAUTh YpaBHEHHE KacaTeIbHOW K rpauky
(GyHKIMU; YMEHHE HaXOAWUTh NMPOU3BOAHBIC IJIEMEHTAPHBIX (DYHKIIHIA;
YMEHHE HCIONb30BaTh MPOU3BOAHYIO Ul HccCieloBaHUS (YyHKIUH,
HaXOJUTh HauWOOJbIINE W HAMMEHBIINE 3HaueHUs (YHKIUI; CTPOUTH
rpauKu MHOTOUYJIEHOB C HCIIOJIb30BAHMEM alllapara MaTeMaTH4ecKOro
aHaJINM3a; NPUMEHATh NPOU3BOJAHYIO I HAXOXKIEHUS HaWIIy4IIero
pelnieHuss B NMPUKIAJHBIX, B TOM YHUCIE COLMAIbHO-DKOHOMHYECKUX M

bu3nUYeCcKUX 3a7a4ax; HAXOAUTh TUIOMIAN U 00BEMBI PUTYP C TTOMOIIBIO




HUHTCrpaia, NpUBOAUTL NPUMCPbBI MATCMATHYCCKOI0 MOACIIMPOBAHUSA C

noMouibio AuddepeHunanbHbIX ypaBHEHUN

VYMeHue onepupoBarh MNOHATHAMM: rpaduk (yHKIMH, oOpaTHas
¢byHKIMsA, KOMIO3UIMA (YHKUMN, JTUHEWHas (QYHKUUS, KBaJpaTU4HAs
byHKIMS, parmoHaIbHAs byHKIMS, CTEeTeHHas dbyHKIHS,
TPUTOHOMETpUYECKHE (YHKLIHUH, OOpaTHbIE TPUTOHOMETPHUYECKHUE
GyHKIMH, TOKa3arenbHass M Jiorapudmuyeckas (QyHKUUH; yYMEHHE
CTPOUTH TpapUKH W3yYEHHBIX (YHKIMN, BBHIIOIHATH MPE0oOpa3OBaHUS
rpapuKoB (pyHKIUH, HCIOIb30BATE I'PAPUKH JUIsl U3YUEHUS IPOLIECCOB U
3aBUCUMOCTEH, MPH PELICHUHU 3a]a4 U3 APYTUX Y4EOHBIX MPEIMETOB H
3ajlay U3 peasIbHOM JKU3HU; BBIpAXaTh (POPMyJIaMU 3aBUCHUMOCTH MEXY
BEJIMYMHAMU; HCIIOJIb30BATh CBOMCTBA U IpaduKu (PyHKINHA IS peTeHHsI
YpaBHEHM, HEpaBEHCTB M 3ajady C IapaMeTpaMu; H300paxaTb Ha
KOOPJMHATHOM IUNIOCKOCTH MHO>KECTBA PELICHUI YPAaBHEHH, HEPABEHCTB

Hn UX CUCTEM

VYMeHue pemiaTh TEKCTOBBIE 3aJjaud pa3HbIX THUIOB (B TOM YHCIIE HA
IPOLIEHTHL, 0 U YacTH, HAa JBUXKEHHE, padOTy, CTOUMOCTh TOBApOB U
yCIIyT, HAJIOTH, 3aJ1a4i U3 00JacTH yNpaBJIEHUS JIUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBISATh BBIPAKEHUS, YpaBHEHMs, HEPABEHCTBA U HX
CHUCTEMBI 0 YCIIOBHIO 3aJa4yH, MCCIENOBAaTh IOJyYEHHOE DPEILICHUE U
OLICHMBATh IPaBAONOJ00OHOCTh PE3yJIbTaTOB; YMEHHUE MOJEIUPOBATh
pealbHBIE CHUTyallud Ha SA3BIKE MATEMAaTHUKH; COCTABIATH BBIPAXKCHMUS,
YPaBHEHUs, HEPABEHCTBA M MX CHUCTEMbl 110 YCJIOBHUIO 33J]1a4H,
UCCJIEN0BATh IOCTPOCHHBIE MOJENM C MCIOIb30BAHUEM ammapara

anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBINH PE3yIbTaT

YMeHue onepupoBaTth MOHATUSMU: cpeiHee apudMeTHIecKoe, MeArana,
HanOoJIbIlIee M HANMEHBIIIEE 3HAUCHUS, Pa3Max, TUCIIEPCHsl, CTAHIapTHOE
OTKJIOHEHHE YUCIIOBOTO HaOOpa; yMEHHE W3BIIEKAaTh, HHTEPIPETUPOBATH
nH(popMaIrio, TPEJICTABICHHYIO B Ta0IHIIaX, HA TUarpaMmax, rpadukax,
OTPaKaloIIyI0 CBOWCTBA peajbHbIX MPOLIECCOB U SIBICHUI; IPEICTABIATD
uHpOpMaIMI0O ¢ TIOMOIIBI0 TaONWII W JAWarpaMM; HCCIIEeI0BaTh
CTaTHCTUYECKUE JTaHHBIC, B TOM YHCIIE C MPUMEHEHHEM TpadUuUyecKux
METO/IOB M DJICKTPOHHBIX CPEJICTB; Tpa(MueCKH NCCIIeI0BATh COBMECTHBIC
HAOMIOJIEHUsT C TOMOINBIO JHarpaMM pPAacCeMBaHUS W JIMHEWHOM

perpeccuu




YMeHue onepupoBarh IOHATUAMH: CIIy4alHbIM ONBIT U CIIy4alHOE
COOBITHE, BEPOATHOCTh CIIyYalHOIO COOBITUS; YMEHHE BBIYMCIATH
BEPOSTHOCTh C HCIIOJIb30BAaHUEM TIpadUuecKuX MeETOJO0B; MPUMEHSTH
(GopMyJbl CIOXKEHUS U YMHOXEHHUs BEpOSITHOCTEH, (popMyily IMOJIHOH
BEpOSATHOCTH, (hopmyiy beprymnnu, komOuHaTopHbIe (haKkThl U HOPMYIIBI;
OLIEHUBATb BEPOSITHOCTH PEAIbHBIX COOBITHH; yMEHHE OIEepUpPOBaTh
NOHATUSIMM: CllydyailHas BEJIMYMHA, pACHpPEICIIEHUE BEPOSITHOCTEM,
MaTEMaTUYECKOE OXHUAAHHUE, AMUCIEPCHs M CTAaHAAPTHOE OTKIIOHEHHE
CIlydallHOW BEJNWYMHBI, (YHKIUM pACHpelesieHuss H  IUIOTHOCTH
PaBHOMEPHOI'0, IIOKa3aTeJIbHOIO W HOPMAJIBHOIO PACHPENEICHMUI;
YMEHHE HCIIOJIb30BaTh CBOICTBA M3YUYEHHBIX pacHpeleleHui Juis
peleHus 3a7ay; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJBIIMX YHCEl,
METOJIbl BBIOOPOUYHBIX MCCIEAOBAHUN; YMEHUE HPHUBOJIUTH IHPUMEPHI
HPOSIBJICHUS 3aKOHA OOJNBLIMX YHUCET B MPHUPOJIHBIX M OOIIECTBEHHBIX
ABJICHUSX; YMEHHUE ONIEPUPOBATh MOHATUSAMU: COUETAHUE, IEPECTAHOBKA,
YHUCIO COYETAaHUHM, YUCIIO IepecTaHOBOK; OuMHOM HbroTOHa; ymeHue
IPUMEHSATh KOMOWHATOPHBIE (DaKThI M PACCYKICHUS JJIsl PEIICHUS 3a/1a4;
OLICHUBATh BEPOATHOCTH  PEaIbHBIX COOBITHH; COCTaBJIATh

BEPOSITHOCTHYIO MOJIEIb U MHTEPIIPETUPOBATH MIOJYYECHHBIN PE3YNIbTAT

YMeHune omnepupoBaTh IOHATHUAMM: TOYKa, NpsMas, IJIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, JIy4Y, BEIMYMHA YIVIA, IUIOCKHHM YroOI,
JBYI'PAaHHBIA yTOJ, TPEXTPAHHBIM YIroJ, CKPEIIMBAKOIINECA IpSMBIE,
MapaJuIeIbHOCTh U NMEPINEHIUKYIAPHOCTD MPSAMBIX U IUIOCKOCTEH, YroJl
MEXIY IPSAMBIMH, YroJl MEXAY IPSAMOM M IIOCKOCTBIO, YTOJ MEKIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTHU, PACCTOSIHUE MEXKIY
IIPSAMBIMH, PACCTOSTHAE MEXKy TUIOCKOCTAMM; YMEHHUE UCIOJIb30BaTh IIPH
peLIeHUH 33734 U3y4YeHHbIe (aKThl U TEOPEMBl IUNIAHUMETPHUU; YMEHHE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYKAIOLErO0 MHpPA; CTPOUTH
MaTE€MaTU4YeCKUe MOJCIHA C IIOMOIIbI0 T€OMETPUYECKUX IOHATUU H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4YNn
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YMeHue onepupoBaTh MOHATUSAMU: IUIOMAAL QUTYpbl, 00bEM GUTYDBI,
MHOTOTPaHHMK, ITPaBWJIbHBIII MHOTOTPaHHHMK, CEYEHHE MHOIOTPAHHHUKA,
Ky0, mapajienenunen, Mpu3Ma, nupamuia, (urypa U IMOBEPXHOCTb
BpallleHHs, UWIMHAP, KOHYC, map, cdepa, miomanb chepsl, IIOmaab
MOBEPXHOCTU MHUPaMUJbl, NMPU3MBI, KOHYycCa, IWIMHApPA, 00bEM KyoOa,

NpsAMOYT'OJIBHOTO IapajuIClICTInICaa, MHUpaMHAbl, MPU3MbI, HOUJIMHIApPA,




KOHYycCa, Il1apa, pa3BEPTKa MOBEPXHOCTH, CEUEHUS KOHYyCa U LWJIMHJIDA,
napajulefibHble OCH WJIM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicsi chepbl, IIIMHAPA, KOHYCa; YMEHHE CTPOUTh CEueHHE
MHOTOTpaHHHKa, U300pakaTh MHOTOTPAaHHUKHU, (PUTYpPbI U MOBEPXHOCTH
BpalllEHUs, UX CEYEHHUs, B TOM YHCJIE C IOMOILBIO AIEKTPOHHBIX CPEACTB;
yMEHHE MPUMEHSTh CBONCTBA Fr€OMETPUUECKUX (UTYDP, CAMOCTOSITENHEHO
(dbopMyIHpOBaTH ONpEACTICHUS U3yYaeMbIX (PUTyp, BBIABUTATh THIIOTE3bI
O CBOICTBax U MpHU3HAKaX reOMEeTpUYecKuX (puryp, o00CHOBBIBATH WM
ONpoBepraTh MX; yMEHHE TPOBOAMTH Kiaccuukanuioo ¢Guryp 1o
pa3IMYHBIM TMPU3HAKAM, BBHIMIOJIHATH HEOOXOAMMBIE JIOTOJHUTENbHBIC

MOCTPOCHUS
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YMeHue omnepupoBaTh IOHSTHUSMHU: JIBUKCHHE B MPOCTPAHCTBE,
napajuieNIbHbIA MEPEHOC, CHMMETPHUS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
[OBOPOT, IHpeoOpa3oBaHUE MOA0OMS, IOJ0OHBIE (UTYpBI; yMEHHE
pacrio3HaBaTh pPaBHbIC U MOJOOHBIC (UTYphI, B TOM YHCJIE B MPHUPOJIE,
HCKYCCTBE, apXHUTEKType; HCIOIb30BATH T€OMETPUYECKHE OTHOIICHHUS
NIPU PEIICHHUH 32149, HAXOAUTh FT€OMETPUICCKUE BETMYMHBI (JUTHHA, YTOJ,
II0Iaab, 00BEM) IPU PEHICHUH 33/1a4 U3 IPYTUX YUEOHBIX IPEIMETOB H
U3 peaNbHOM KM3HM; YMEHHE BBIUUCIATH F€OMETPUYECKHE BETMUHHBI
(MHA, yroi, TUIOMa[h, OO0BEM, IUIONIANh MOBEPXHOCTH), HCHOJIB3YS
U3y4eHHbIe (OPMYJIBI U METOABI, B TOM YHCIIE: IUIOIA/Ab TOBEPXHOCTH
MAPaMHJIbI, TIPU3MBI, KOHYCa, IIWIMH]IpA, TUIOMAas cdephl; 00bEM KyOa,
HpsSMOYTOJIBHOTO Mapajjiesenunena, MUpaMHUIbl, MPHU3MBIL, IMIHHIPA,

KOHYca, [11apa; yMEHHE HaXOIUTh OTHOIIEHNE 00BbEMOB MOJIOOHBIX QUTYp
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YMeHue ornepupoBaTh MOHATUSMU: MPSIMOYTOJbHAS CUCTEMa KOOPUHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATBI BEKTOpA, CymMMa BEKTOPOB,
IIPOM3BE/ICHNE BEKTOpa Ha 4YHCIIO, pa3jiokKEHHE BEKTopa Mo Oasucy,
CKAJIIPHOE TMPOU3BEACHUE, BEKTOPHOE IMPOU3BEICHUE, Yrol MEXKIY
BEKTOpaMHU; YMEHHUE HCIIOIh30BaTh BEKTOPHBIM U KOOPJAUHATHBIA METO]I
JUISL pelIeHHs] TEeOMETPUYECKMX 3aJad | 3afad APYTuxX y4eOHBIX

MIPEAMETOB
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YMeHue BBI6I/IpaTB HO,Z[XOI[HH_II/II\/'I MCTOH JIA PCUHICHUA 3adadu;
IMOHUMAaHHUC 3HAYUMOCTH MAaTEMAaTUKKW B H3YUYCHUU IMPUPOJHBIX H
06H.[CCTB€HHLIX nmponeccoB Hu HBHGHHﬁ; YMCHHUEC  PACIIO3HABATH

IMMPOABJICHUEC 3aKOHOB MAaTEMAaTUKNW B HCKYCCTBE, YMCHHC IPUBOANTH




IIpUMEPBl  MATEMaTUYECKUX OTKPBITMM pPOCCUHCKOM UM  MHUPOBOU

MaTeMaTH4YeCKOM HayKH




INIEPEYEHD 9JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA EI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA
1 Hucna u BIYUCICHUS
1.1 Hatypanbuble u nensle yncina. [Ipu3Haky 1eIMMOCTH LEIbIX YUCET
12 Paunonaneupie uuciaa. OOBIKHOBEHHBIE M JECATUYHBIE JPOOH, TPOIEHTHI,
' OeCKOHEeUHbIE IEPUOUUECKUE IPOOH
13 Apudmernieckuil KOpeHb HaTypaibHOH creneHu. JedcTBus ¢ apuMeTHIeCKUMHU
' KOPHSIMHU HaTypaJbHOU CTEIIEHU
14 Crenenp ¢ uenbiM mokazareneM. CTeNeHb C PAaLMOHAIBHBIM IOKAa3aTEJIEM.
' CBoiicTBa cTeNIEHU
L5 CuHyC, KOCHMHYC ¥ TaHI€HC 4YHCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC,
' apKTaHI€HC YMCIOBOIO apryMeHTa
1.6 Jlorapudm umcna. JlecaTU4HbIe U HATYpaJIbHbIE JOrapH(pMbI
JlelicTBuTenbHbIe uucia. Apudpmernyeckue onepanuuu ¢ JAeHCTBUTEIbHBIMU
1.7 yuciaamu. [lpuOmkEHHBIE BBIYMCICHUS, NpaBUJIa OKPYIJIEHUS, NPHUKHIKA U
OIIEHKA Pe3yJIbTaTa BEIYUCICHUN
1.8 [IpeoOpa3oBanue BbIpaxkeHUI
1.9 KowmrnekcHeie yncna
2 YpaBHEHHUsI U HEpABEHCTBA
2.1 ensie u 1poOHO-palIMOHATIEHBIE YPABHEHHS
2.2 WppatmonanbHble ypaBHEHUS
23 Tpuronomerpuyeckue ypaBHEHMs
24 IToka3zaTenbHble U JOrapuPMUUECKUE YPAaBHEHUS
2.5 Lenbie u 1poOHO-paIIOHAIbHBIE HEPABEHCTBA
2.6 HppainmonansHbele HEpaBeHCTBA
2.7 [Toka3zaTenbHble U JOrapuPMHUUECKIE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 Cucremsl 1 COBOKYITHOCTH YPAaBHEHHUI U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Martpuliia cucTeMbl JIMHEHHBIX ypaBHEeHUH. OnpeaenuTesb MaTPpUILIbI
3 OyHKIMH U TpaduKu




@Oyuk1us, crnocoods! 3aaanus GyHkuuu. I'padpuk ¢yskmuu. B3anmHO oOparHbIe

>l ¢ynkuun. Yérneie u HeuétHele pyHkimu. [lepuoanueckue QyHKIuu
OOnacte ompeneneHus: U MHOXECTBO 3HaueHW ¢ynkuuu. Hymm QyHKImm.
) [IpomMexxyTkl  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIWH.
' MaxkcumyMbl 1 MUHUMYMbI (QyHKUuu. HamOosbliee n HauMeHblIee 3Hau€HUE
(GYHKIMU Ha IPOMEKYTKE
13 CreneHHass (yHKLUS C HaTypajdbHbIM M LEJIbIM IOKa3areneM. E€ cBolicTBa u
' rpaduk. CBoiicTBa 1 rpadMK KOPHS n-OW CTETICHH
34 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKIMU, KX CBOHCTBA U TpaduKH
16 Toukm paspeiBa. Acumnrtorel rpadukoB ¢yHkuuid. CpoiicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33aHMUS TIOCIIEIOBATEILHOCTEH
3.8 Apudmerndeckas u reomeTprueckas nporpeccun. @opmyiia CIoKHBIX MTPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 ITpousBonnas ¢pynkuuu. [IpousBoaHble 31eMEHTapHBIX (QYHKIMN
[IpuMeHeHre NPOU3BOAHOM K HCCIENOBaHUIO (YHKIMHA Ha MOHOTOHHOCTh M
4.2 sKcTpeMyMbl. HaxoxxieHre HanboIbIIero 1 HAaMMEeHbIIEro 3HaueHus! yHKLIUU Ha
OTpe3Ke
4.3 [TepBooGpasnas. MuTterpain
5 MHoecTBa 1 JIOTUKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. J{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 ['eomerpust
7.1 @urypsl Ha IIIOCKOCTH
7.2 [IpsiMble U MJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena v MOBEPXHOCTH BpalleHUs
7.5 Koopannats! 1 BEKTOpPHI




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

OI'BHY"uncTUTYT conepkaHus U MeTo10B 0OyueHus umenu B.C.neqnena"”






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucbukaT 74622892844150726796523337175507594912532816849
Bnageneuy Mposoposa Eneda AHaTonbeBHa

OeicTevTened C 26.06.2025 no 26.06.2026



http://www.tcpdf.org

		2025-09-22T08:40:17+0500




