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MNOACHUTEJBHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBJISETCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B IPOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MMOCKOJIKY, C OJIHOH CTOPOHBI, OH OOECICUMBACT WHCTPYMEHTAILHYIO 0a3y s
W3Y4YCHUSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYroil CTOPOHBI, (popmMupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIIJICHUE O0YyYarONIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4yeOHOro Kypca oOydarouiudecsi OBJIa/IeBaloOT
YHUBEPCATBHBIM SI3IKOM COBPEMEHHON HayKd, KOTopas (OpMYIUpYyeT CBOU
TOCTIDKCHHSI B MAaTEMaTHIECKOM opMme.

VYuebHblli Kypc anreOpsl M Havall MaTeMaTHUYECKOr0 aHallh3a 3aKja/IbIBaeT
OCHOBY JUIsI YCICIIHOTO OBJIAJICHUS 3aKOHAMHU (PU3MKH, XUMHUHU, OUOJIOTHH,
MMOHMMAHUSI OCHOBHBIX TEHJICHIIUN Pa3BUTHS YKOHOMUKHU U OOIIECTBEHHOMN KU3HHU,
MO3BOJIIET OPUEHTHUPOBATHCSI B COBPEMEHHBIX HUMPPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTHAX, YBEPEHHO HCMOJIb30BaTh WX JJIsl JajJbHEHIIEro oOpa3oBaHUsl U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPAKTHBIMHU M JIOTHYECKHU
CTPOTUMHU KOHCTPYKIMSIMH aireOpbl U MaTeMaTUYeCKOro aHaju3a pa3BUBACT
YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTH HCTUHHOCTH, JIOKA3bIBATh
YTBEPKJEHUS C TTOMOIIBI0 UHAYKIIMU U PACCYXKIaTh JNEAYKTUBHO, HUCIOJIb30BaTh
00001IIeHNEe W KOHKPETH3allUi0, a0CTparupoBaHUE U aHAIOTHIO, (OPMHUPYET
KPEAaTUBHOE U KPUTUUYECKOE MBIILICHUE.

B xoxe u3yuenus yuebHOro Kypca «Ainrebpa v Havajla MaTeMaTHYECKOTO
aHajau3a» OOydYaroluecs IMOJIYy4YaroT HOBBIM OMBIT PEIICHUS MPUKIAAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAlUH,
UHTEPHpPETAllUd  TIOJYYCHHBIX  PEHICHWM, 3HAKOMSTCA C  [pUMEpaMu
MaTeMaTUYECKUX 3aKOHOMEpPHOCTEH B NPUPOJE, HAyKe U HCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMAaTUYECKUMU OTKPBITUSIMH U UX aBTOPAMH.

VYueOHbIll Kypc 001aJaeT 3HAUYUTENIbHBIM BOCIUTATENIBHBIM MOTEHIIMAIOM,
KOTOPBIM pealn3yeTcss Kak uepe3 Yy4yeOHBbI Marepuaj, CHocoOCTBYIOIIUN
(GbOpMHPOBAHNIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
NEeATEeTbHOCTH, TpeOyIomed MPOJAOIKUTEIPHOW KOHIIGHTpPAIMd BHUMAHUSA,
CaMOCTOSITeJIbHOCTH, AKKYPATHOCTU M OTBETCTBEHHOCTH 32 MOJyYCHHBIN pe3ybTar.

B ocHoBe MeTouKM 00yUeHHS aJire0pe U HayajgaM MaTeMaTHYeCKOTo aHaIu3a
JICKUT EATCTHHOCTHBINA TPUHITUT OO0y YCHHUS.

B cTpykType yue6HOTOo Kypca «Anredpa u Hayalia MaTeMaTHIeCKOTO aHATN3a)
BBIJICJICHBI ~ CIICIYIOIIUE COAEPKATEIbHO-METOANYECKUEe JuHUU: «Yucna wu
BBIYUCTIEHUSD», «DyHKIIMU U rpadukn», «YpaBHEHUs U HepaBeHCTBa», «Hauama
MaTeMaTH4YeCcKoro aHanmusza», «MHoOXecTBa W JIOTMKa». Bce OCHOBHBIC
COJIEPKATEIIbHO-METOJIMYECKUE JIMHUM H3Y4YalOTCSd Ha MPOTSHKEHUU JABYX JIET



oOy4eHHs Ha YPOBHE CpeiHEro 0011ero 00pa3oBaHus, €CTECTBEHHO JOTIONHSS IPYT
JpyTa | MOCTENICHHO HACKIIIAsICh HOBBIMH TEMaMH U paszienamu. JlaHHbI yueOHbIi
KypC SIBISIETCS MHTETPATHBHBIM, ITOCKOJBKY OOBEAMHSET B cebe colep:KaHHe
HECKOJIbKMX MaTeMaTHYeCKHX AWCIMIUINH, TaKHX Kak anredpa, TPUTOHOMETPHS,
MaTeMaTHYECKUN aHaIH3, TEOPHS MHOXKECTB, MaTeMaTHUeCKast JIoruka u napyrue. [1o
Mepe TOTO Kak 00ydaromuecs OBJIaIeBAIOT BcE OoJiee MIMPOKUM MAaTEeMaTHICCKAM
anrmaparoM, y HUAX MOCIIEI0BATEILHO (POPMUPYETCS U COBEPIICHCTBYETCS YMEHUE
CTPOUTh MAaTEMaTHYECKYI0 MOJICTh PEATbHON CHUTyalllH, TPUMEHATh 3HAHUS,
MOJyYeHHBIC TPH W3YYCHHH YYeOHOTO Kypca, JUIsl PEIICHUS CaMOCTOSTEIBHO
chopMyIMPOBAaHHON MAaTeMaTUYECKOW 3a/Ja4yd, a 3aTeM HHTEPIPETUPOBATH CBOU
OTBET.

ConepkaTenpHO-MeTOAMYEeCKas JIMHUS «Uncina ¥ BBIYUCICHHS» 3aBEpIIacT
¢dbopmMHIpoBaHNE HABBIKOB UCIIONIB30BAHUS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HA4aTo Ha ypPOBHE OCHOBHOTO 0011eT0 00pazoBaHus. Ha ypoBHe cpenHero ooiero
oOpa3zoBaHus 0co0O€ BHUMaHue yaensieTcss  (OPMUPOBAHHIO  HABBIKOB
paIMOHATLHBIX BBIYMCICHHA, BKJIIOYAIOMIUX B Ce0S MCIOJIh30BAHUE PA3IMIHBIX
dopM 3ammcH 4YHCIa, YMEHHUE JeNaTh NPUKUIKY, BBIMOJHATH MPUOIIKEHHBIC
BBIUUCIICHUS, OLICHUBATh YWCIIOBBIC BBIpAXKEHHSA, pabOTaTh ¢ MaTEeMAaTUYECKHUMHU
KOHCTaHTaMH. 3HAKOMbIE OOYYaloIIUMCsI MHOXECTBAa HATypaJIbHBIX, IIEJIBIX,
pallMOHANBHBIX M JICHCTBUTENBHBIX  YHCENT  JIONOJHSIOTCS  MHOXKECTBOM
KOMIUIEKCHBIX 4YHCel. B KaXIOM H3 OTHUX MHOXECTB pPacCMaTPHBAIOTCS
CBOWCTBEHHBIE €My Ccreuu(puIecKue 3aqadud U Olepaluu: JeJIeHHue Halero,
ONEPUPOBAHUE OCTAaTKaMU HA MHOMKECTBE IIEJIBIX YHCEN, OCOOBbIe CBOICTBa
palMOHATBHBIX M MPPAMOHAIBHBIX YHCEN, apu(METUIECKHE OTepalii, a TaKKe
U3BJICUCHUE KOPHS HATYPaJIbHOW CTENICHW Ha MHOXKECTBE KOMIUICKCHBIX YHCEIL.
bnaronmapst mociieoBaTeNIbHOMY PACHIMPEHHIO Kpyra HUCHOJb3yeMbIX YHCET H
3HAKOMCTBY C BO3MOXKHOCTSMU WX TMPUMEHEHHS JJIsl PEIICHHs Pa3IUYHBIX 3a]a4
dopmupyeTcss TpeAcTaBiICHUE O €AMHCTBE MAaTEMaTHKH KaK HAyKd W € poiid B
MIOCTPOCHHH MOJISJICH pPEaJbHOTO MHpPA, MIMPOKO HCIIOJIB3YIOTCS 0000IIeHHE U
KOHKPETHU3aIHS.

Jluans «YpaBHEHUS M HEPABEHCTBA» PEATM3YETCsl HA TPOTSHKCHHHU BCETO
oOy4eHHs Ha YpOBHE CpEIHEro oOmero oOpa3oBaHUs, TMOCKOJIBKY B KaKIOM
paznene Ilporpammbl MpemycMOTPEHO pEUIeHHE COOTBETCTBYIOIIMX 3aaad. B
pesyiapTare OoOydaroliuecs OBJIQJICBAIOT PA3JIMYHBIMH  METOJAMH  PEIICHUS
palMOHALHBIX, HMPPALMOHATBHBIX, MOKA3aTCIbHBIX, JIOTAPUPMUYECCKUX U
TPUTOHOMETPUUYECKUX YpaBHEHUI, HEPABEHCTB M CUCTEM, a TaKXke 3ajad,
cofepKammx mnapaMeTpbl. [lomydeHHbIE yYMEHHS HIMPOKO HCHOJB3YIOTCS TPH
UCCIIeIOBaHNH (YHKIIUK C TIOMOIIBIO MPOU3BOIHOM, MPU PEIICHUH MPHUKIIATHBIX
3aj71a4 ¥ 3aJ1a4 Ha HAaXO0XKJICHUE HAUOOJIBIINX M HAMMCHBIINX 3HAUYCHUH (DYHKIIHH.



JlanHast comepkaTeNbHasi IMHUS BKJIIOYAET B ce0s Takke (HOpMUPOBAHUE YMEHUN
BEITIOJIHATh ~ pacd€Tel 10  ¢opMyrnaMm, MNpeoOpa3oBaHHs  PalMOHAIBHBIX,
UppaIlMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUI, a TaKKe BBIPAXKCHUH,
coJlepKallluX CTerneHu W Jiorapudmbel. brarogaps uzydeHuio anredGpandeckoro
MaTepHaa IpOUCXOIUT ajdbHEeHIIIee pa3BUTHE AITOPUTMHUYECKOTO U a0CTPAKTHOTO
MBIIIICHUS 00y4aromuxcs, (GOPMHUPYIOTCS HABBIKK JCTYKTHBHBIX PacCYKICHUH,
paboThl ¢ CHUMBOJBHBIMU (OpMaMH, TPEACTaBICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIE PABEHCTB M HEPABEHCTB. AJreOpa npeaaraeT 3QppeKTuBHbIC
WHCTPYMEHTBI Il PEUICHUS MPAKTHYECKUX W €CTECTBEHHO-HAYYHBIX 3ajady,
HAIJISIIHO JIGMOHCTPUPYET CBOM BO3ZMOYKHOCTH KaK S3bIKa HAYKH.

ConepxatenbHo-MeToanueckass JuHuA «DyHKMU U rpaduKu» TECHO
neperyieTaeTcsl ¢ APYTMMH JIMHUSIMA Y4e€OHOTO Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3a4a€T MOCIEA0BATEILHOCTh U3yUeHUs MaTepuana. M3yueHue cTeneHHou,
MOKa3aTeJIbHOM, JJIOrapuPMUIECKON 1 TPUTOHOMETPUUECKUX (QYHKIIMM, X CBONCTB
U rpadukoB, UCTOIb30BaHUE (QYHKIMN N7 PEIICHUs 3aad U3 JAPYruX y4eOHBIX
MPEAMETOB U PEaTbHOM KU3HU TECHO CBA3AHO KaK C MATEMATUYECKUM aHAIU30M,
TaK ¥ C pPEIICHUEM ypaBHEHW U HepaBeHCTB. lIpu »Tom OOJbIIOE BHUMaHUE
yaensercs: GOPMUPOBAHUIO YMEHHUS BbIpaXaTh (POpMyJIaMu 3aBUCUMOCTH MEKITY
pa3IMYHBIMM BEJIIMYMHAMH, HCCIENOBATh TMOJYyYEeHHbIE (YHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toi cojiepKaTeIpHON JIMHUU HAIlEJIEH Ha Pa3BUTHE YMEHUN U
HAaBBIKOB, MO3BOJISIFOLIMX BBIPAXKATh 3aBUCUMOCTH MEXKTY BETUYMHAMU B PA3JIMUHON
dbopme: aHaTUTHYECKOM, TpadudecKoi U ciioBecHOW. Ero n3ydenne crocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIJIEHUS, CIMOCOOHOCTH K OOOOIICHUI0 U
KOHKPETHU3AIUH, UCIIOIb30BAHUIO AHAIIOTUH.

CopepxxarenpHast JuHug «Hauana MareMaTnyeckoro aHaius3ay MO3BOJISIET
CYIIECTBEHHO PACIIMPUTHh KPYTr Kak MaTeMaTUYECKHUX, TaK W MPUKIAJTHBIX 3ajad,
JIOCTYITHBIX OOYYarolmuMCs, TaK KaK y HUX TMOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXKHBIX (YHKIHMA, OMPEAeNsATh HMX HauOOJbIINE W HAWMEHbIIINE
3HAQYECHUS, BBIYUCIATH UIOMAaau Guryp u oObEMBI TeJ, HaXOAUTh CKOPOCTH U
yCKOpeHusi TiporieccoB. JlaHHasi cojep)kaTeibHas JMHUS OTKPHIBAET HOBBIC
BO3MOXXHOCTH TOCTPOCHHUS MAaTEMAaTHYECKUX MOJIeJIed pealbHBIX CHUTYyallui,
MO3BOJIIET HAXOIUTh HAWITYYIIIee PEIICHUE B MPUKIIATHBIX, B TOM YHCIIE€ COLIMAIBHO-
PKOHOMMYECKHUX, 3aJayaXx. 3HAKOMCTBO C OCHOBAMHM MAaTE€MaTHUYECKOrO aHaJIN3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPaKTHOTO, (OPMAIbHO-JIOTMYECKOTO U KPEaTUBHOTO
MBIIIUICHUSI, (OPMHUPOBAHUIO YMEHHUM paclio3HaBaTh IMPOSIBJICHUS 3aKOHOB
MaTEeMaTHKH B HayKe, TEXHUKE U UCKyccTBe. OOyJaronmecs y3HatT O BBIIAOIIMXCS
pe3ynbTaTax, MOJYYCHHBIX B XOJI€ Pa3BUTHUS MaTEeMaTHKU KaK HAyKH, U 00 HX
aBTOpax.



CopeprkaTenbHO-METOUYECKass TuHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ceOsl DIIEMEHTHI TEOPUU MHOXKECTB M MAaTEeMaTHYECKOW JIOTHKHU. TeOopeTHKO-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYypPC IIKOJIBHOM MaTEeMAaTHKH!
U TpeasiaraloT HauOoliee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIONMIUNA BCE pa3Jieibl
MaTeMaTUKM M €€ NPWIOKEHUN, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYECKUE
JTUCIUIUIMHBL W WX TPWIOKEHUs B efauHoe 1enoe. [loaTomy BakHO 1aTh
BO3MOXKHOCTh OOydYarmeMycss IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MAaTEMaTUKHU U HCIIOJIb30BATH €T0 JIJISi BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPU3HAKOM MaTEMaTUKH KakK HayKd CJIeAyeT MpU3HATh
CBOMCTBEHHYIO €l CTpOTroCTh OOOCHOBaHWM M CJEJIOBAHHE OMNPEIEIEHHBIM
mpaBujaM  TOCTPOCHHSI  JIOKA3aTeNIbCTB.  3HAKOMCTBO  C  DJEMEHTaMHU
MaTEMaTUYeCKONH JIOTUKH CIOCOOCTBYET pPa3BUTHIO JIOTHYECKOTO MBIIUICHUS
00y4Jaronuxcs, Mo3BOJIIET UM CTPOUTH CBOU PACCY’KJEHUSI HA OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kypce «AnreOpa W Hayaja MaTEMaTUYECKOTO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJIEITMPOBAHUS, KOTOpPHIE MpPH3BAaHbBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyalli, HWCCIEAOBAHMS O3TUX MOJIeNIeH C TOMOINIBIO afmapara ajiredopbl H
MaTEMaTUYECKOr0 aHalln3a, WHTEPIpPETAlMH TMOJYyYEHHBIX pe3yiabTaToB. Takue
3aJIaHUS BIUICTCHBI B KOK/IBIN M3 Pa3eioB MPOTPaMMEI, ITOCKOJIBKY BECh MaTepral
y4eOHOTO Kypca IIMPOKO HCIONB3YEeTCS I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pEIICHNH  pEabHbIX  MPAKTHYECKUX  3a7ad  OOydYarolIMecs  pPa3BUBAIOT
HAOJIOMATENIbHOCTh, YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  aHAJIOTHIO, 0000ImaTh M KOHKPETH3UPOBATH  IpoOJIeMy.
JlesTenpHOCTh 1O (OPMHUPOBAHWIO HABHIKOB PEIICHHWS TPUKIAIHBIX 3a1ad
OpraHu3yeTcs B Tpollecce U3yUYeHHs BCeX TeM y4eOHOTo Kypca «AnreOpa 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 JICCSATHYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. I[lpuMmeneHue npodel W MPOLEHTOB IS
pelIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeabHOM KU3HU.

JlelicTBuTenbHble 4ucia. PanuoHanbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckre  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MOJIyJb
JeWCTBUTEIBLHOIO YHCIa U €ro cBoicTBa. [IpubnmxEéHHbIC BBIYMCICHUS, TTPaBUIIa
OKpYIJICHUS, MPUKHUJIKA U OLICHKA Pe3yJIbTaTa BHIUYMCICHUM.

Crenenpr ¢ 1ensIM  HokazareneMmM. buHom Herotona. HMcnosib3oBaHue
noAXosend (GOpMbI 3aMUCH JECHCTBUTEIBHBIX YACEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTaBICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajIbHON CTEIIEHH B €T0 CBOMCTBA.

CreneHb ¢ palMoOHAJIBHBIM IOKa3aTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. JleciTuuHblE W HATypaJIbHbIE
JorapupMsl.

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

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIC YpaBHEHHUSI M ypaBHEHUs-CIENCTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PELICHUS 1ENBIX U APOOHO-PAIIMOHATBHBIX YPaBHEHUMN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema be3y. MHOrousieHs! ¢ 11e1bIMU KO3 UIIEHTaMHU.
Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BRIPAXKEHUM, COACPKAIIMX CTCIICHU M KOPHHU.

WppanmonaabHbie ypaBHEHHS. OcHOBHBIC METO/IBI penieHus
UppaImoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHEHUM.
[IpeoOpa3zoBaHue BhIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmmueckue ypaBHEHUHI. OcHOBHBIC METOJTbI pEIICHHS

Jorapu(pMUYECKUX ypaBHEHHI.
OcHOBHbIE TPUTOHOMETPHUUECKHUE bopMyTIBL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellieHre TpUroHoOMETpUYECKUX YPaBHEHUM.



Pemienne cucrem JIMHEWHBIX YypaBHEHHMH. Marpuiua CHUCTEMBI JIMHEHMHBIX
ypaBHeHU. OnpeaenuTens MaTPUILLI 2 X2, ero TEOMETPUYECKUM CMBICI U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs A1 PEUICHUS CUCTEMBbI
JUHEWHBIX ypaBHEHMI. PemeHne nNpuUKIagHBIX 3aJa4 C I[OMOUIbKD CHCTEMBI
JMHEWHBIX YpaBHEHUU. MccnenoBanue NOCTPOCHHOW MOJAENH C TOMOIIBIO MaTPHIL
Y OIIPENICIIUTEIIEH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENEN PEAlbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII U HEpPaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aJ1a4 U 3a/1a4 U3 pa3IMYHbIX 00JaCTel HAyKU U pealibHOM KU3HU.

DOyHKUMH U TPaPUKH

OyHkus, crnocoObl 3amanus (yHKIuMM. B3aumMHO o0OpaTHble (YHKIMH.
Komno3zummss @ynkuuii. I'papuk  (yHKkmu. DneMmeHTapHble MpeoOpa3oBaHUs
rpad@uKoB QyHKIIHIA.

OO6nactp ompeneneHuss 1 MHOKECTBO 3HaueHud ¢yukumu. Hymu yHkimm.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MaKCUMyMbl U MUHHUMYMBI
dbyukiuu. Haubonbiee 1 HauMeHbIlee 3HaUeHUs (DYHKIIUU Ha POMEXKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-IMHEHHas (QYHKIUH. DJIEMEHTapHOE
UCCIJIEJOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHast pyHKIMS ¢ HATypaJbHBIM U IIEJIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduxk. CBolicTBa 1 rpaduk KOpHS N-0i CTEMEHU KaK (PyHKIMK OOpaTHOM CTENEeHU
C HaTypaJbHBIM [TOKA3ATEJIEM.

[TokazatenbHast u Jjorapudmuyeckas (yHKIUU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIeHUs ypaBHEHUM.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUYECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['paduiku peasibHBIX 3aBUCUMOCTEH.

Havana maTemMaTH4ecKoro aHajimsa

ITocimenoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKOM MHIYKIMA. MOHOTOHHBIE U OTPAaHUYEHHbIE OCTIEA0BATEIbHOCTH.
HcTopusi BOZHMKHOBEHUS MAaTEeMaTHMYECKOTO aHalli3a Kak aHaiu3a OEeCKOHEYHO
MaJbIX.

Apudmerrueckas ¥ reoMeTpruueckas rmporpeccu. beckoneyHo yObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOIIEH TreOMETpUYECKON
MPOTrPECCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucno e. @opmyia CI0KHBIX
IpoLEHTOB. Mcronb30BaHWE TMPOTPecCUM JUIsl PELIEHUs peajibHbIX —3aaad
IPUKJIAJHOIO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOukM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3sBoaHble QyHKIUU. OnpeneneHne, reOMeTpUIECKui U
buznyecKuil CMBIC MPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUU.

[IpousBogubie  snmemeHTapHbix  ¢yHkmuil.  I[IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHOXeCTBO, Onepanuy HaJ MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PELMIEHWUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBUE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHHS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHbie u nensle yucia. IIpumeHeHne npru3HakoB ACIUMOCTH LIEJBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMenbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkiuaa 1uist pereHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TpPUTOHOMETpUYECKass (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeThdyeckue Omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300paxkeHre KOMIUIEKCHBIX YHCEN Ha KOOPAUMHATHOM IIOCKOCTH.
®opmyna Myapa. KopHu n-oii cTeneHu M3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NUYECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

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

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHMM C  TMOMOIIBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckKux HEpPaBeHCTB.

OCHOBHBIE METOJbI pPEIICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELICHNS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJZIbI PEIICHHS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHAIBHBIX, TOKA3aTENbHbIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C TapaMETPaMU.



[IpumMeHeHne ypaBHEHHIA, CUCTEM M HEPABEHCTB K PELIEHUIO0 MAaTEMATUYECKUX
3a]1a4 ¥ 3a/1a4y U3 pa3lInyHbIX 00JIacTe HAYKH U PEAIbHOM KU3HU, UHTEPIPETALHS
IIOJTyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu ¢GyHKIUHA. ['eomerpuueckue oOpa3bl ypaBHCHUH H
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pellleHUs YpaBHEHUUW M HepaBeHCTB. [ 'paduueckue
METOJbI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT NMPHU PEUICHUHW 3aad U3 JIPYTrUx Y4eOHBIX
MPEIMETOB U PEATBHOMN KU3HHU.

Havasa MmaTeMaTH4€CKOro aHaJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH Ha MOHOTOHHOCTH U
sKkcTpeMyMbl. HaxoxneHre Hanboap1Iero 1 HAMMEHbIIEr0 3HAYEHUI HEePEPbIBHON
(yHKLIHMH Ha OTPE3KE.

[IpumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIyUIIero pelieHus B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs Ipolecca,
3aJIaHHOTO (HOPMYJION WK TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIUH. [IpaBuna Haxoxk1eHHs TepBOOOPA3HbIX.

HNuterpain. ['eomMmeTpruueckuil CMbICI HHTErpANIa. BeruuciieHne onpeaeaéHHoro
uHTerpana no gpopmyne Herotona-Jleionuna.

[TpumeHeHre uWHTErpaja s HAXOXKICHUS IUIOMAAECH IUJIOCKUX (QUIyp U
00BEMOB T€OMETPUUECKUX TEIL.

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEeHU. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOLECCOB € MOMOLIBI0 U depeHIanIbHbIX
YpPaBHEHUM.



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

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpaxaaHCKOr0 BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUHUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATHICCKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUM, NPOLEIYP
IpaXJIaHCKOro  oOmiectBa  (BBIOOPBI, ONPOCHI U JPyroe), yMEHHUE
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
(GYHKIUSMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUHUCKOM T'PakTaHCKOW HIACHTUYHOCTH, YBOXKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIEHHE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrMX HayKax, TEXHOJIOTHSIX, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEH POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJ1a B IOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIIOUAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELICHU, pacCy>KJI€HUI, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

S) pusnvyeckoro BOCIUTAHUA:

cOPMHPOBAHHOCTh yMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHE 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryisipHas (U3NYECKas aKTUBHOCTH), PU3NUECKOE COBEPIIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HWHTEpeC K
pazmuuHbIM  chepaM  NMPOdEeCCHOHAIBHOM  NESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeli mnpodeccnrt W peann30BBIBATH COOCTBEHHBIC JKU3HCHHBIE TIUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKoMy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAaHHE BIIMSHUS
COI[MATTbHO-?KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMCHEHHE MaTEeMAaTHYEeCKUX 3HAHWN IS pelieHus 3agad B 00J1acTH
OKpY’)Karolel cpebl, IJIAaHUPOBAHME IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOMN MPAKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl YeITOBEYECKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS M 3HAUUMOCTH
JUISL pa3BUTHUSL IUBUJIN3AIIMH, OBJIAJICHUE SI3BIKOM MaTEMAaTUKU U MAaTEeMaTU4YeCKOU
KYJIBTYpPOU KakK Cpe/ICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH IPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYATIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yYeOHbIe eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISIBJIATH M XapPaKTEPU30BATh CYIIECCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy TMOHATUSAMHU, (HOPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIEHNS U CPABHEHHUSI, KPUTEPUHU TTPOBOJUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKIACHUSIX, MpEIaraTh KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN W POTUBOPEYUN;

JleJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKACHUN
(IpsiMbIe U OT MPOTUBHOTO), BHICTPAUBATh APTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHUS U BHIBOIBI;

BBIOMpATh CMOCO0 pelieHuss y4eOHOW 3ajaud  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HaNOOJIee TOAXOSAIINN C YUETOM CaMOCTOSATEIHHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BbEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
IOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBISIBJIATH Je(UUUTH MHPOPMALMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITHIO PA3TUIHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MH(GOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJUTIOCTPUPOBATH TpaUUECcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
LEJISIMA OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBMEHHBIX TEKCTaxX, JaBaThb IOSCHEHHUS IO XOJIy pEUIeHUs 3aJayu,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COIOCTABIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KUBaTh Pa3jIM4Me W CXOACTBO MO3UIMUN, B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS € YYETOM 3aaay
NpE3eHTALUN U OCOOCHHOCTEN ayIUTOPUH.

PerynsiTuBHbIC YHMBeEpcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAILHbIN HHTEJJIeKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara peleHUs
MaTeMaTUYeCKOM 3aJ1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PEUICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTHKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESATENbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYXKAATh MPOIIECC U pe3yJIbTaT paboThl, 00001IaTH
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyHNoBbIX (opMax palboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOTHATH CBOIO YaCTh PAOOTHI U KOOPJIUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT MO KpPUTEPHUSM, CHOPMYIUPOBAHHBIM  YYACTHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K koniy obOyuenuss B 10 kjacce 0OydyarOIIMICA TOJYYUT CIICAYIOIIHE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACJIBHBIM TeMaM pabodeil mporpaMMbl yueOHOTO
Kypca «Anrebpa u Hadajla MAaTEMaTUYECKOTO aHATN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: palMOHATBLHOE YHUCJIO0, OCCKOHEYHas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHATIBHBIX U JEUCTBUTENBHBIX YUCEI, MOLYJIb JEUCTBUTEIILHOTO YHCIIA,;

OPUMEHSATh JIpOOM W TPOLEHTHI JUIsl DPEIICHHUS NPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MIPUMEHSITH NMPUOTHNKEHHBIC BEIYUCIICHUS, IPaBUiIa OKPYTIICHUS, IPUKUAKY U
OLICHKY P€3yJIbTaTa BEIYMCIICHUM;



CBOOOJHO OMEpUPOBATH MOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIb30BaTh MOAXOIANTYI0 (POPMY 3aMUCH JEHCTBUTENBHBIX YUCEI JIJIsl PEIICHUS
IIPAKTUYECKUX 3a/1a4 U MPEJACTABIICHUS JaHHBIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTEIICHH;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUpPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TaHI'€HC, KOTAHI'€HC
YHUCJIOBOTO apryMEHTAa;

ONEPUPOBATH MOHATUSAMM: APKCUHYC, aPKKOCHHYC W apKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YPABHEHHE, HEPABEHCTBO,
PAaBHOCHWJIbHBIE YPABHEHUS U YPABHEHUS-CIIECICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATh pPa3jIUYHbIE METOJAbl PEIICHUS palUOHANBHBIX M JPOOHO-
pAlMOHAJIBHBIX YPaBHEHWM, IIPUMEHATH METOJ] HWHTEPBAJIIOB JUIA PELICHUS
HEPABEHCTB;

CBOOOIHO OMNEpUpPOBAaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UEIbIMHA KO3(PPUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSTH JI€JICHUE
MHOT'O4YJIEHA Ha MHOTIOWIEH C OCTaTKoM, Teopemy be3dy m teopemy Buera mis
peleHns 3a1ay;

cBOOOIHO ONEpUpOBATh TOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 MU €ro T€OMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIUYHCICHHS €r0 3HAYEHUS,
IPUMEHSTh ONPENCIIUTENIN Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YpPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYALlMU C MIOMOILIBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUH,
UCCIIE0BATh IIOCTPOCHHBIE MOJEIHA C IIOMOLIBI0O MATPUL] U OIPEAEIUTENEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BBIPAKEHUH, COJEPKAIINX CTETIEHU C
palMOHAIILHBIM [T0KAa3aTelIeM;

UCIT0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKECHMUI;

cBOOOJHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBIO PABHOCHIIbHBIX
IIEPEXO0I0B WIIA OCYLIECTBIISAA POBEPKY KOPHEM;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GopMyIIbl Il TPeoOpa3oBaHus
TPUTOHOMETPUUECKHUX BBIPAXKCHHI;

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

MOJICJIMPOBATh peajbHbIE CUTyallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPaBHEHMs, HEPABEHCTBA MO YCIOBHUIO 3a/Jayd, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIb30BAHUEM alapara ajireopsl.

DOyHKUMH U TPaPuKu:

cBOOO/IHO ONEpPUPOBATh NOHATUAMHU: (PYHKILHS, CIIOCOOBI 3a/aHusl (PyHKLUH,
B3aUMHO 0OpaTHble (QPYHKIUHU, KOMHOO3ULMUSA (QyHKUMNA, rpaduk QyHKOUH,
BBINIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTb ONPEAEICHUS U MHOKECTBO
3HaYeHUHN PyHKINHU, HYJIH PYHKIHMH, TPOMEXKYTKHU 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUPOBaTh IMOHATUSMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIMU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HaumOoJiblIee M HauUMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypajIbHBIM U
LEeIbIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKUHMHU C HATypalbHbIM U LEJIbIM
nokasareyieM, rpaduk KOpHsS N-Oi CTENeHH Kak (yHKIMH OOpaTHOW CTENeHH C
HaTypaJIbHbIM I0OKa3aTeJeM;

ONEpUPOBATh TOHATUSAMU: JIMHEHWHAas, KBajJpaTU4Has U JPOOHO-IMHEWHas
(GYHKIUH, BBITIOJIHATH 3JIEMEHTAPHOE MCCIIE0BAaHUE U IOCTPOEHUE UX TPAPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKAa3aTellbHAs U JorapupmMuyeckas
(GyHKLIMH, UX CBOMCTBA U rpauKH, HMCIOJIb30BATh MX TIpaQUKUA [JIs PEIICHUS
YPaBHEHHUI;

cBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYHOCTb,
OIpeJeIeHHEe TPUTOHOMETPUUECKUX (PYHKIIMI YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YyHKUMA JJI1  MCCIENOBAaHUA TPOLECCOB H
3aBUCUMOCTEH MpH pElIeHUH 3aJlay U3 APYrUX y4EeOHBIX MPEIMETOB U PEaIbHON
KU3HU, BBIpAXaTh (HOpMyIaMH 3aBUCUMOCTH MEXy BETMUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPUPOBATH MOHATUAMU: apuMeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi Mporpeccus, TMHEHHbIA U
HKCMOHEHLIUAJIBHBIN POCT, (POPMYJIa CIOKHBIX TPOLIEHTOB, UMETh NMPEACTABICHUE O
KOHCTAaHTE;

UCIIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IPUKIATHOTO
XapakTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUAMU: MOCIEIOBATENFHOCTD, CIIOCOOBI 3aJTaHUS
MOCIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEIOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOTHO ONIEPUPOBATH MOHATUSMU: HEMPEPHIBHBIE PYHKIIUHU, TOYKU Pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QyHKINY;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPBIBHBIX (PYHKIUH JJI PEIICHUS 3a/a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIMHU, KacaTenbHas K rpaduky QyHKIUH;

BBIUUCIISATH MPOU3BOJHBIE CYMMBI, MPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (hYHKIUH, 3HATH IPOU3BOIHBIEC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUN M (PU3UUECKHI CMBICT MPOU3BOIHON HJis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

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

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armnapar Jisi ONMCaHUsI peabHbIX
IPOLIECCOB U SIBJICHUH, IIPH PELICHUHU 33]1a4 U3 IPYTUX yUYE€OHBIX MPEAMETOB;

CcBOOOJHO OIEpPHPOBATh TMOHSATHUSIMU: OIpEAeICHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, TOKA3aTEIHLCTBO, PABHOCHIIBHEIC
ypaBHEHUS U HEPABEHCTBA.

K xoniy obOyuenus B 11 kiacce oOy4aromuics TOJYYHUT CIEIYIONTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa v Hayajia MaTeMaTHYECKOTO aHATN3ay:

Yucsa v BBIYUCTICHUSA:

cBOOO/IHO ONIEPUPOBATH MOHATUSAMU: HATYPATIBbHOE U LEJI0€ YUCIIO, MHOKECTBA
HATYpPaJbHBIX U IEJIbIX YHCEeJI, UCTIOJIb30BaTh MPU3HAKU JIETUMOCTH LIEIBIX YHUCET,
HOJ/l m HOK HaTypaJbHBIX 4ucCen M1 PEUIEHUs 3aAad, MPUMEHSTh alrOpUTM
EBxnuna;

cBOOOMHO OMEpUpPOBATh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HATypaJbHbIC YMCIIA B PA3IMYHBIX MMO3UIIMOHHBIX CUCTEMAaX CUHCIICHUS,

CBOOOIHO OINEpUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIONHATH apu(METHIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIIBHBIE, MMOKa3aTeIbHBIC H
JorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHJIBHBIX TIEPEXOJIOB;

OCYHIECTBJIATH OTOOpP KOpHEW MpHU pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOO/JIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoaumble  (OPMYJIBI TSI PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YpaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PEIICHUS
CUCTEMbl U COBOKYITHOCTEH pallMOHAJIBHBIX, UPPAIlMOHATIBHBIX, MOKA3aTEIbHBIX U
JorapupMUUYECKUX YPABHEHUN U HEPABEHCTB;

pelarb paloOHaJIbHbIE, UppaloHalbHBbIE, MOKa3aTEJbHBIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPABEHCTBA,
coJiepKalle MOAYJIU U apaMeTphl;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUSI YpaBHEHUN U HEPABEHCTB, a
TaKXKe 3a/1a4 C MapaMeTpaMu;

MOJICNIMPOBATh peajbHbIE CHUTYyallMM Ha S3bIKE ainreOpbl, COCTABISATH
BBIPDAKECHUS, YPAaBHEHHUS, HEPABEHCTBA U HX CHCTEMBbI MO YCIOBUIO 33/1ayH,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajireopsl,
WHTEPIIPETUPOBATH MOJTYUYCHHBIN pe3yJibTar.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH FEOMETPUYECKHE 00pa3bl ypaBHEHUM U HEPABEHCTB HA KOOPIMHATHOM
MJI0CKOCTH;

CBOOOJTHO  OINEPUPOBATH TMOHSTHAMHU: TpPaQUKA TPUTOHOMETPHUUECKHUX
bynKmii;

NPUMEHSITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOIIECCOB.

Havana maTeMaTH4ecKoro aHajmsa:

WCITIOJI30BATh MPOU3BOIHYIO JIJIST UCCIEOBAHUS (DYHKIITMM HA MOHOTOHHOCTH
U SKCTPEMYMBI;

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

WCIIOJIb30BaTh MPOU3BOAHYIO JJISI HAXOXKJACHUS HAWJIY4llero pEUIeHUs B
MPUKIIAJIHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMHYECKHUX, 3a7a4ax, IJisl ONpeaeIeHUs
CKOPOCTHU U YCKOPEHHUS MpoIiecca, 3aaHHOT0 GopMyion uin rpaduKkoM;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIIEMEHTAPHBIX (YHKUMNA U BBIYHUCISATH
uHTerpan no popmyne Horotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETPaa;

UMETh MpPEJCTaBICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIE COI[HAIbHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoabnsie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
MHO0K€eCTBO JIeHCTBUTEIBHBIX YUCEIL.
M .P
HOTOTICHE! aHHOHaﬂBHH? YPaBHemi 24 1 https://m.edsoo.ru/1568aba3
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUI
O .C
2 yHIUH 1 rpaguich. CTeneunas Gyniuis ¢ 12 1 https://m.edsoo.ru/1568aba3
L[eJIBIM TIOKa3aTesieM
A i -0l .
3 puueTIICCKni KOpeHD n-0if cTenei 15 1 https://m.edsoo.ru/1568aba3
WppatnmonansHble ypaBHEHUS
IT B!
4 okazarenbHas pyHkuus. [TokazarenbHble 10 hitps://m.cdsoo.rw/1 568aba3
ypaBHEHUS
JI .
5 orapHpMHTCCKas GyHKLIA 18 1 https://m.edsoo.ru/1568aba3
Jlorapudmudeckue ypaBHEHUS
T
6 PHTOHOMCTPHHACCIHIE BHPAACHI 1 22 1 https://m.edsoo.ru/1568aba3
ypaBHEHUs
[TocnenoBaTenbHOCTH M MPOTPECCUN 10 https://m.edsoo.ru/1568aba3
HenpepwiBabie dhynkiuu. [IponsBoanas 20 1 https://m.edsoo.ru/1568aba3
9 HOBTOPGHHG, 000011IeHHE, CUCTEMATH3AIUS 5 ) hitps://m.edsoo.rw/1 568aba3
3HaHUI
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 8 0
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontpoabubie IIpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
| HccnenoBanue GyHKIMHA ¢ TOMOIIBIO 2 1 bubnmnoreka HOK
MPOU3BOIHOMN https://m.edsoo.ru/f11c4afd
bubnunoreka LIOK
2 I1 0 12 1
CPBOODPASHAS 1 Hirterpa https://m.edsoo.ru/f11c4afd
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKITHIA. 14 1 bubmmoreka [JOK
TpuroHoMeTpruuecKre HEPABEHCTBA https://m.edsoo.ru/f11c4afd
4 WppanmonanbHble, OKa3aTeIbHbIE U 24 | Bbu6mmoteka [JOK
norapupMHUECKUE HEPABEHCTBA https://m.edsoo.ru/f11c4afd
bubmuoreka [{OK
K 1 1
> OMILTCKCHBIC quca 0 https://m.edsoo.ru/f11c4afd
bubmmoteka IIOK
6 H 10 1
ATYpalIbHBIC H HEIIbIC HHCTa https://m.edsoo.ru/f11c4afd
Cucremsl paluoOHAIBHBIX, HPPAITMOHATBHBIX
7 HOKa3aTenIr),HIII>1x 1 JIora I/I(l)l\/II)I/II)II:CKI/IX 12 1 bubmorexa HOK
. p https://m.edsoo.ru/f11c4afd
ypaBHEHUM
bu6nmorexa LIOK
8 3 16 1
ANatH ¢ lapamMeTpami https://m.edsoo.ru/f11c4afd
9 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3 AL 16 5 bubnunorexa LIOK
3HaHUH https://m.edsoo.ru/f11c4afd
bubnunotexa LIOK
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOM TPOI'PAMMBI

10 KJIACC
Koa .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
NMPoBePSIEMOro .
o0pa3oBaTe/IbHOM MPOrPaMMBbI CpeHero 0o1ero odopa3oBanusi
pe3yjabTarta
1 Yucna v BEIUUCICHUS
11 OnepupoBaTh MOHATHSAMHU: PAIMOHAIBHOE W JEHCTBUTEIBHOE YHCIIO,
' OOBIKHOBEHHAS U JACCSATUYHASI IPpOOb, MPOIICHTHI
12 BeImonHAT,  apuMeTHYEeCKHe Omepalud ¢ PAlHOHATBHBIMH |
' JeACTBUTEILHBIMU YU CIIAMU
13 BoimonuaTe  mpuOMMKEHHBIE — BBIYMCIICHUS, HUCIONB3Yys  IpaBUIa
' OKpYTJIEHUS, AeNIaTh IPUKUJIKY U OLEHKY PE3yJIbTaTa BHIYMCICHUI
OrnepupoBaTh MOHATHSMU: CTENECHb C LIETBIM MOKa3aTeaeM, CTaHAapTHAS
L4 dbopma 3amucu JEeHCTBUTEIHLHOTO YMCIIA, KOPEHb HATYpPaJIbHOW CTEINEHU;
' HCIOJIb30BaTh MOJIXOJAIIYI0 (hOpMY 3aMUCH JICUCTBUTENBHBIX YUCEN AJIs
pelIeHus TPaKTUYECKUX 3a/1a4 U MPEICTaBICHHUS TaHHBIX
OrnepupoBaTh MOHSATHSIMHU: CHHYC, KOCUHYC M TAaHTE€HC TPOU3BOJILHOTO
1.5 yIJia; WCIOJb30BaTh 3allMCh TPOU3BOJBHOTO yrja uepe3 oOpaTHbIE
TPUTOHOMETPUYECKHE (DYHKITMU
2 YpaBHEHHMS 1 HEPABEHCTBA
OnepupoBaTh NOHATUSIMU: TOXAECTBO, YPAaBHEHHUE, HEPABEHCTBO, LIETIOE,
2.1 palMoHaIbHOE, UPPALMOHATILHOE yYpaBHEHHUE, HEpaBEHCTBO,
TPUTOHOMETPUYECKOE YPABHEHUE
29 BrimonasaTe  npeoOpazoBaHMs TPUTOHOMETPUUYECKHX BBIPAXKEHUH U
' pemiaTh TPUrOHOMETPUUECKHUE YPABHEHUS
BrImonHATE TpeoOpa3oBaHus HETbIX, PALIMOHATBHBIX U UPPAMOHAIBHBIX
2.3 BBIDQKEHU MW pemaTh OCHOBHBIC THIBI IEJNbIX, pPAlMOHAJIbHBIX U
HMPpAIMOHATILHBIX YPaBHEHUW U HEPABEHCTB
)4 [IpuMeHATh ypaBHEHHUS W HEPABEHCTBA ISl PEIICHUS MATEeMaTHYECKUX
' 3a]1a4 U 3a]1a4 U3 pa3TUIHbIX 00JacTei HayKH U pealbHOM KU3HH
MopenupoBaTh peanbHBIE CHUTYallMH Ha S3BIKE alreOphbl, COCTaBIATH
2.5 BBIPKEHMSI, YPAaBHEHHUs, HEPABEHCTBA IO YCJIOBHIO 3aJ]a4M, UCCIEA0BATh
MOCTPOCHHBIE MOJEIU C HCIIOIH30BAHUEM arapara aireopsl
3 @OyHKIMH U TpaduKu




OnepupoBaTb MOHATUSAMH: (YHKIHS, CHOCOOBI 3aJaHusl (PYHKIUH,

3.1 o0nacTb oOIpeneieHus] U MHOXKECTBO 3HaueHUd (QyHKuuU, Tpaduk
(GyHKIHMH, B3aUMHO 00paTHbIC PYHKIIUN
39 OnepupoBaTh MOHATUSMH: YETHOCTh M HEYETHOCTh (DYHKIUH, HYIH
' (byHKINHU, TPOMEXKYTKH 3HAKOMTOCTOSTHCTBA
3.3 Hcnonb3oBath rpaduku GyHKIUN 1)1 pEIICHUs] ypaBHEHUI
3.4 Crpoutb W uuTarh TpaQuKH JIMHEHHOW (QYHKUMHU, KBaIPATUIHOU
' byHKIUH, cTeneHHON (QYHKIUU C LIEeTIbIM MTOKa3aTesieM
Hcnonb3oBare Tpapukd (QYHKUUH [UIsI HMCCIEOBAHUS NPOLECCOB U
35 3aBHCUMOCTEH TpU PEUICHWU 3aJad U3 JPYTUX Y4eOHBIX MPEAMETOB H
' peanbHOM JKM3HH, BBIpaXaTh (OpMylaMH  3aBHCUMOCTH  MEXIY
BEJIMYUHAMU
4 Hauana marematnyeckoro aHammsa
41 OnepupoBaTh MOHATHSIMHU: IIOCIEAOBATEILHOCTh, apupMeTHYecKas H
' reoMeTpUYecKas Iporpeccuu
OnepupoBaTb MOHATUSIMHU: OECKOHEUHO YOBIBaroIlas IreoMeTpuyecKas
4.2 mporpeccusi, cymMmMa OECKOHEYHO  YOBIBAOIICH TE€OMETPUUYCCKOM
IIPOrpeccuu
43 3aaBaTh MOCIEA0BATENHHOCTH PA3IMYHBIMU CLIOCOOaMU
44 Hcnonp30Barh CBOMCTBA MMOCIEIOBATEIIBHOCTEM MW MPOrpeccUid s
' pellleHus peaabHBIX 3a7a4 MPUKIATHOTO XapaKTepa
5 MHokecTBa U JIOTHKA
5.1 OnepupoBaTh MOHATUAMHU: MHOKECTBO, OIIEPALIUU HAJl MHOKECTBAMHU
Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapaT s OMNHCAHUA
5.2 peasIbHBIX MPOIIECCOB U SIBJICHUM, PU PEIICHNH 3a/1a4 U3 APYTUX yUeOHBIX
IIPEIMETOB
53 OnepupoBaTb  NOHATUAMM:  OINpPEAEICHUE, TEOPEMA,  CIEACTBHUE,
JI0Ka3aTeJIbCTBO
11 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTeJbHOI NPOrpaMMBbl CpeHero 001ero oopa3oBaHus
pe3yJbTara
1 Uucna u BBIYUCIECHUS
OnepupoBaTh MOHATHSMH: HATypaJbHOE, LENOE YHUCIIO; HCIIOJIb30BATh
1.1 IIPU3HAKN JIEJIMMOCTH LENBIX YHUCEN, PAa3JIOKEHHE YhcCiIa Ha IPOCThIE
MHOKUTENH JUIsl pEIIeHUs 3a1a4
1.2 OnepupoBaTh MOHATHEM: CTENIEHD C PALlMOHAIBHBIM [T0KA3aTEIEM




1.3

OnepupoBaTh MOHATUSAMU: JIOTApU(M YUCIA, AECITUYHBIC U HATYPATbHBIC
JorapudMbl

2.1

YpaBHEHMS U HEPABEHCTBA
[IpuMeHsTh CBOMCTBA CTENEHHM Ul IIpeoOpa3oBaHUs BbIPAXKEHU,

ONCpHUpOBATh IOHATUAMMU: IIOKA3aTCIbHOC YPaBHCHUC MW HEPABCHCTBO,
p€miaTb OCHOBHBIC THUIIBI ITIOKAa3aTCIIbHBIX ypaBHeHI/Ifl 1 HCPAaBCHCTB

2.2

BeimonHATe 1peoOpa3oBaHusl BBIPAKECHUH, COJACPIKALINX JIOTapU(pMBL;
ONEepUPOBATH MOHATUSAMU: JIOTApU(PMUUECKOE YpaBHEHHE U HEPABEHCTBO;
peliaTe OCHOBHBIE TUIIBI JJOrapu(PMUUECKUX YPAaBHEHUHM U HEPABEHCTB

23

24

2.5

Haxonuts penieHust npoCTEUINX TPUTOHOMETPUYECKUX HEPABEHCTB

OnepupoBaTh NOHATUSAMU: CUCTEMa JIMHEWHBIX YPaBHEHUHN U €€ pellleHue;
UCIIONIb30BAaTh  CUCTEMY  JIMHEWHBIX  YPaBHEHHMH  JUIsl  pEIICHUS
MPAKTUYECKUX 3a7a4

Haxomute  pemieHMss  OpPOCTEHIIMX  CHCTEM M COBOKYIHOCTEW
palOHaIbHBIX YPABHEHUN U HEPABEHCTB

2.6

3.1

MonenupoBaTh peajbHBIC CHUTYallMH HA SI3bIKE alreOpbl, COCTABISATH
BBIPAXKEHHUSI, YPABHEHHUSI, HEPABEHCTBA M CUCTEMBI 10 YCJIOBHUIO 3aJayH,
HCCJIEI0BATh IOCTPOEHHBIE MOJIENH C UCIIOJIB30BaHUEM allliapara ajareOpsl

OyHKMK U TpadguKu
OnepupoBaTh TMOHSATHSAMHU: TEpHOAWYECKas (QYHKIUSA, TPOMEKYTKH
MOHOTOHHOCTH (DYHKIIMH, TOUYKHM IKCTpeMyMa (pyHKLUH, HauOoJblIee U

HalMEeHblIIee 3HaueHUs! QYHKIMM Ha IPOMEKYTKE; UCIOIb30BATh UX IS
uccieoBaHus QyHKIMH, 33JaHHOM rpaduKoM

3.2

OnepupoBaTh NOHATHIAMU: FpaUKH MOKA3aTEIBHON, TOTapUPMUUECKON U
TPUTOHOMETPUUECKUX (PYHKUIMH; H300paxaTb HX Ha KOOPAWHATHOU
IUIOCKOCTH Y UCIIOJIb30BATh I PEILICHUS] YPAaBHEHUI 1 HEPABEHCTB

3.3

3.4

N300paxaTh Ha KOOPAMHATHOM IUIOCKOCTH TIpaQUKd JTUHEHHBIX
YpaBHEHUH W UCHOJB30BaTh MX Ul PEIICHUS CUCTEMbl JIMHEWHBIX
YpaBHEHUU

Hcnonb3oBate Tpapukd (QYHKUUH U1 MCCIENOBAaHUS NPOLECCOB U
3aBHCUMOCTEH U3 IPYTUX yUYeOHBIX TUCHUIUIMH

Hauama MaTeMaTH4eCKOro aHajan3a

4.1

4.2

43

OnepupoBaTh TMOHATUSIMH: HENpepbIBHAS (PYHKIUSA, MPOU3BOIHAS
(GyHKIIMH, WMCIOJIb30BaTh TE€OMETPUYECKHMH ¥ (U3UYECKUH  CMBICI
MPOU3BOAHON JIJTA PELICHHS 3a/1a4

HaxoauTh  TpOU3BOJHBIE  AJIEMEHTapHBIX  (YHKIUH, BBIYUCIATH
MIPOU3BOIHBIC CYMMBI, IIPOU3BECHHUS, YACTHOTO (DYHKITUI

Hcnonb30BaTh  MPOU3BOJAHYIO Ui HCCIEAOBaHUS  (YHKIMM Ha
MOHOTOHHOCTb U 9KCTPEMYMbI, IPUMEHATh PE3yJbTaThl UCCIEIOBAHUS K
MOCTPOCHHIO IPahuKOB




Hcmons30BaTh MMPOU3BOAHYIO IUIA HAXOXIACHUSA HAWITYUIICTO PCIICHUSA B

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

45 OnepupoBaTh MNOHATHUSAMH: NEPBOOOpa3Hasi M HMHTETPAN; IOHUMATH
' reOMETPUYECKU U (PU3MUYECKHI CMBICIT HHTETpajia

46 Haxoauts mnepBooOpa3Hble dJIEMEHTapHbIX  (PYHKUMNA, BBIYUCISATH
' uHTerpai mo ¢popmyie Hetotona — JleliOnuna

47 Pemate npukiagHbie 3a1a41, B TOM YHCIIE COIMATBHO-DKOHOMUYECKOTO 1

(1)I/I3I/I‘ICCKOFO XapaxkTepa, Cpe€aCTBaM MaTEMaTUYCCKOI'O aHaIn3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

Koxa
1 Hucna u BBIYUCICHUS
Panmonanbhple  umcna. OOBIKHOBEHHbIE M JECATHYHBIE JpoOHM, MPOLIEHTHI,
OeCKOHEeuHble  MepHoJuuecKue  apodbu.  Apudmernyeckue  omepauud  C
1.1 = pauMoHaIbHBIMH YHUCIIAMH, IIPEOOPA30BAHUS YUCIIOBBIX BbIpaXKeHUH. [IpumeHnenue
npoOell U MPOLIEHTOB JUIsSl pelleHUs] NPUKIAJHBIX 3a7ay U3 pasInYHbIX OTpaciei
3HaHUH U pPEaJIbHOM KU3HU
JlelicTBUTENbHBIE  YMcha.  PanuoHanmbHBIE W HMppalMOHAJIbHBIE  YHCHA.
1.2 Apudmernyeckue onepanuu ¢ JeHcTBUTENbHbIMU uuciaamu. [lpuGnmxénHble
BBIUMCIICHUS], [TPaBUIIA OKPYIJICHUS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BEIYMCIICHUH
Crenenp ¢ mensiM mokaszareneM. CranmaptHas ¢Gopma 3amuch JIeHCTBHTEIBHOTO
1.3 gucna. Mcnonp3oBanue noaxonasuieid (OpMBI 3aluCH IEHCTBUTENBHBIX YUCEI IS
peleHusl MPaKTUYECKUX 3334 U IPEJCTaBICHUS JaHHBIX
14 Apudmernueckuili KOpeHb HaTypajibHOM creneHH. [leficTBus ¢ apupMeTnyecKumMu
' KOPHSIMH HAaTypaJIbHOW CTETIEHU
15 CuHyc, KOCMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHT'€HC YMCIIOBOI'O apryMeHTa
2 YpaBHEHHUsI U HEPABEHCTBA
2.1 ToxnecTBa U TOXKJIECTBEHHbIE TPe0Opa30BaHUS
27 ITpeoOpa3oBanue TPUTOHOMETPUUYECKHX BBIpQKEHUH. OcHOBHBIE
' TPUTOHOMETpHUECKUE (POPMYIIBI
’3 VYpaBHeHHWe, KOpeHb ypaBHeHHs. HepaBeHCTBO, pelieHHe HepaBeHCTBA. Meron
WHTEPBAJIOB
2.4  Pemenue Hensix 1 JpoOHO-pallMOHATIBHBIX YPAaBHEHUN U HEPABEHCTB
2.5 Pemrenne nppaiimoHanbHBIX YpPaBHEHUN U HEPABEHCTB
2.6  PemeHue TpUTrOHOMETPUYECKUX YPaBHEHHIM
57 [TpumeHeHne ypaBHEHH 1 HEPABEHCTB K PEIICHUIO MAaTEeMaTHUECKUX 3a/1a4 U 3a/1a4
' U3 PA3JIMYHBIX 00JIaCTe HAYKH U PeabHOM KU3HU
3 OyHKIMH U TpaduKu
31 @Oynkius, cnocoObl 3amganus QyHkuuu. I'padux ¢yHkimuu. BzaumHO oOpaTHBIE
' GyHKIHH
10 OO6nacTh ompeeneHuss U MHOXECTBO 3HaueHWd QyHkuuu. Hymm QyHKmu.

[TpoMexyTku 3HAaKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKLINN




33 CrenenHast QyHKUUS C HATYpaJbHBIM U IIeNBIM TIOKa3areneM. E€ cBoiicTBa u rpaduxk.
' CgoiicTBa 1 rpadK KOPHSI 71-0¥ CTETICHH
34 Tpuronomerpuueckass OKpyKHOCTb, ONpPEAEICHUE TPUTOHOMETPHUYECKUX (DyHKITHIA
' YHCIIOBOTO apryMeHTa
4 Havana maremaTnueckoro anaiansa
41 [TocnenoBarenbHOCTH, CHOCOOBI 3aJaHHs IOCIEAOBAaTENbHOCTEH. MOHOTOHHBIE
' [0CJIEI0BATELHOCTH
ApudmeTrnueckas UM TeoMeTpUyecKas mporpeccuu. beckoHeuHo yObIBaromias
4 | TEOMETpHYECKasd MPOTPECCHs. Cymma OecKOHEYHO YOBIBAIOLIEH TeOMETpUYEeCKOi
' nporpeccuu. Dopmyia CI0XHBIX MPOLEHTOB. VcIosib30BaHME INPOrpeccun IS
pellIeHNs peallbHbIX 3aJa4 IPUKIaJHOTO XapaKTepa
5 MHoxecTBa U JOTUKa
MHoxecTBO, omnepanuu Haj MHoOXecTBamH. Jluarpammbr Ditnepa — Benna.
5.1 [IpumeHeHne TEOPETUKO-MHOXKECTBEHHOI'O ammnapara JJii ONHCaHUs pealbHbIX
MIPOLIECCOB U SIBJICHUH, P PELICHUH 3a]1a4 U3 IPYTUX yUYeOHBIX MPEAMETOB
5.2 Ompenenenue, Teopema, CIeACTBUE, 10Ka3aTEIbCTBO
11 KUIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna v BBIYUCTICHUS
1.1 Hatypanbusle u nensle yncia. [I[pu3Haky 1e1MMOCTH LEIbIX YHCET
1.2 Crenens ¢ pallioHAIBHBIM MOKa3aTeraeM. CBONWCTBA CTEIICHU
1.3 Jlorapudm uucna. /lecaTuynble U HaTypajbHbIE JOrapupMbl
2 YpaBHEHHUs U HEPABEHCTBA
2.1 IIpeoOpa3oBaHue BbIpaXEHUH, COAEPIKAIINX JIOTapU (MBI
27 [IpeoOpa3oBanue BbIpaxeHUil, COAEPKALIUX CTENEHHU C pallMOHAIbHBIM
' MOKa3areseM
23 IIprumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
24 IlokazarenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS! 1 HEPABEHCTBA
6 CucreMpl JMHEWHBIX ypaBHEHuH. PeleHue mNpuUKIagHBIX 3a7ad C IOMOLIBIO
' CUCTEMBI JINHEWHBIX YPaBHEHU
2.7 CucTeMsl 1 COBOKYITHOCTH PallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB
)3 IIpumeHeHNe ypaBHEHMH, CUCTEM M HEPABEHCTB K PEIICHHUI0O MAaTEMaTHYECKUX
' 3a]a4 ¥ 3a/1a4 U3 Pa3IMUHbIX 00J1acTel HAyKU U peabHON KU3HU
3 OyHKIMH U TpaduKu




Oynkuus. Ilepuoanueckue ¢yHkuu. [TpomMexyTkn MOHOTOHHOCTH (DYHKIIUH.

3.1 Makcumymbl 1 MUHUMYMBbI GyHKIMH. HamOosblliee W HaWMEHbIIIEe 3HAYEHUE
(GyHKIIUU Ha IPOMEKYTKE

3.2 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku

33 [TokazarenpHas u orapudmudeckas GyHKIIUU, ©X CBOWCTBA U IPaPUKH

34 Hcnonp3oBanue rpadhukoB GyHKINHA A1 peIieHus] ypaBHEHUN 1 JIMHEHHBIX CHCTEM
Ucnonb3oBanue rpadukoB (yHKUMHA Ui HUCCIENOBAaHUS  NPOILECCOB U

3.5 3aBUCHUMOCTEH, KOTOpbI€ BO3HUKAIOT NMPHU PEUICHUH 3aad U3 JPYrHX Y4eOHBIX
IIPEAMETOB U PEaIbHOMN )KU3HU

4 Havana maremaTnueckoro anaiansa

4.1 HenpepoiBable pyHKIMU. METOA HHTEPBAIOB /IS pEIICHUS] HEPABEHCTB

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

43 [Ipou3BosHbIe 3eMEHTApHBIX (PyHKUMHA. DOpMyJbl HaXO0XKJIEHUS IPOU3BOJIHOM

' CYMMBI, IPOU3BEIEHUS U YaCTHOTO (DYHKIIUH

[IpumeHeHne NPOM3BOAHONW K HCCIENOBAHUIO (PYHKIMH HAa MOHOTOHHOCTH H

4.4 sKkcTpeMyMbl. Haxoxnenre HanOobIIero ¥ HauMeHbIIero 3Ha4eHus (pyHKIUU Ha
OTpe3Ke
[IpumeneHnne MpoN3BOAHON ISl HAXOXK/IEHUSI HAUTYYIIETO PELICHHS B IPUKIIATHBIX

4.5 3ajlayax, M OINpeAeNieHUusT CKOPOCTH TMpoliecca, 3aJaHHOro (opMysnol win
rpadgukom

4.6 [TepBooOpaznas. Tabnuia nepBooOpa3HbIX

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

dbopmyne HetoTona — JleitOnuiia




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Kon
NpoBePsSIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMBbI CPeIHEro 0011ero
o0pa3oBaHus

BnageHnue MeromaMm JOKa3aTeNIbCTB, AITOPUTMaMHU pELICHHS 3a1ad;
yMeHue (OpMyJIHpOBaTh U ONEPUPOBATH IMOHATHAMHU: ONpEACICHHUE,
aKcuoma, TeOpeMa, CIEICTBHE, CBOMCTBO, IPHU3HAK, J0KA3aTEJIbCTBO,
pPaBHOCHIIbHBIE (POPMYITMPOBKH; TPUMEHSTH UX; yMEHUE (HOpMYyITUPOBATH
0o0paTHOE W HPOTUBOIOJIOKHOE YTBEPXKAECHHUE, NMPUBOJAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOIB30BATH METOJ MaTEeMaTUYECKOM WHIYKIIHH;
IIPOBOAMTH  JOKA3aTEJIbHBIE PpACCYKACHHWS IIPpU PpEUICHMM 3a1ad,
OLICHUBATh  JIOTUYECKYIO  IPAaBUJIBHOCTb  PACCYKICHHUM; YMEHHE
OIEpUPOBATh MOHATHSAMH: MHOKECTBO, IOAMHOXECTBO, OINEpPALMU Haj
MHOXECTBAMH; yMEHUE HCIO0JIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
anmnapar JJis ONMCAHUS PEAJIbHBIX IIPOLIECCOB U SIBJIEHUH U NIPU PELICHUH
3aJa4, B TOM 4HCI€ M3 JAPYyrux Y4eOHBIX MPEIMETOB; yMEHHE
OINepUpOBATh MOHATHAMMU: Tpad, CBA3HBIN rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh W OINUCHIBaTh TIpadbl pa3IMuHbIMU

crioco0amu; UCIOIb30BaTh Ipadbl IPU PELICHUH 3a/1a4

VYMeHue onepupoBaTh MOHATUSMHU: HaTypalbHOE YMCIIO, LEI0E YHCIIO,
CTENEHb C LEIbIM M0Ka3aTesleM, KOPeHb HaTypaJIbHOM CTENEeHH, CTEIEeHb
C palMOHAIbHBIM  IIOKAa3aTeleM, CTENeHb C  JCHCTBUTEIBHBIM
nokasareiaeM, JIorapuM 4mucia, CHHYC, KOCHHYC U  TaHICHC
IPOM3BOJILHOIO YHCJA, OCTaTOK [0 MOAYNI0, PAlMOHAIBHOE YHUCIIO,
UppallMOHAIbHOE  YHUCIO,  MHOXECTBAa  HATypalbHBIX,  IIEJIBIX,
paloHaIbHBIX, JEHCTBUTENBHBIX 4YMCET; YMEHHE HCIOJIb30BaTh
NPU3HAKKU JIEIMMOCTH, HaUMEHbBIIUI OOIIMI JeauTeNnb U HauMEHbIee
oO1miee KkpaTHOe, aropuT™ EBKiMIa npu pelieHnn 3a1a4; 3HaKOMCTBO C
pa3IMYHBIMM  TO3ULMOHHBIMH  CHUCTEMAMM  CUMCIIEHUS; yMEHHE
BBITNIOJHATh BBIUMCIIEHHE 3HAUYE€HUN U MpeoOpa3oBaHUsl BBIPAKEHUH CO
CTENEeHsMU U Jiorapudmamu, npeoOpa3oBaHUs IPOOHO-pAIMOHATIBEHBIX

BBIPDAKECHHI; YMEHUE ONEPHUPOBATH IMOHATHUSIMH: IOCIIEIOBATEIbHOCTD,




apudMeTHIecKas mporpeccus, FreoMeTprIecKas mporpeccus, 0eCKOHEUHO
yObIBaroIasi ~ reoMeTpuuYecKass  Iporpeccus; yMEHHE  3aJaBaThb
MOCJIEI0BATEIBHOCTH, B TOM YHUCIIE C TIOMOUIBIO PEKYPPEHTHBIX (POpMYII;
YMEHHUE ONEepUpPOBaTh HMOHATUAMU: KOMIUIEKCHOE YHUCIIO, CONPSKEHHbIE
KOMILJIEKCHBIE YHCIIa, MOAYJb M apIyMEHT KOMIUJIEKCHOTO 4Hcia, popma
3allMCH KOMIUIEKCHBIX 4ucell (reoMeTpuyeckas, TPUrOHOMETpHUecKas 1
anreOpanyeckas); yMeTb NPOU3ZBOAMTH apuU(pMETUUYECKHE ICUCTBUS C
KOMIUIEKCHBIMU ~ YMCJIAMH; TNPUBOJUTH IPUMEPBl  HMCIIOJIb30BaHMS
KOMIUIEKCHBIX YMCEJI; ONEPUPOBATH MOHATUAMHU: MaTpuua 2x2 m 3x3,

OonpeaAcCINTECIIb MaTPHUIIbI, FCOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPCACIINTEIIA

VYMeHue onepupoBaTh MOHATUSAMU: PALlMOHAIBHBIE, WPPALMOHAJIBHBIC,
[IOKa3aTelbHbIE, CTENEHHbIE, Jorapu(pmMuueckue, TPUTOHOMETPUUECKHE
YPaBHEHHsS U HEPABEHCTBA, HUX CHUCTEMBI; YMEHHE OIEpPHUpPOBAThH
HNOHSTUSIMU: TOXKJIECTBO, TOKJIECTBEHHOE IPE0Opa3oBaHuE, YpaBHEHHE,
HEPABEHCTBO, CUCTEMAa YPAaBHEHHH M HEPABEHCTB, PaBHOCHJIBLHOCTD
YPaBHEHU, HEPAaBEHCTB M CHUCTEM; YyMEHUE peularb YypaBHEHMS,
HEPAaBEHCTBA M CHUCTEMbBI C IOMOILBIO PAa3JIMYHBIX IPUEMOB; peIIATh
YPaBHEHUs, HEPABEHCTBA M CHUCTEMBI C IapaMeTpOM; IPUMEHITh
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JUIA PEIICHUS MaTEMaTUYECKHUX

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

YMeHue omnepupoBarth MOHATUSAMHU: (yHKUMSA, YETHOCTh (yHKUUH,
HNEPUOJIMYHOCTh (YHKIIMU, OrPaHMYEHHOCTh (DYHKIIMM, MOHOTOHHOCTb
GyHKIUH, dKCTpeMyM (pyHKIIMU, HauOoJblllee U HauMEHbIIee 3HaYeHUs
(GYHKIMU Ha IPOMEXYTKE, HeIIpepbIBHAS (YHKIIMS, aCUMIITOTHI rpaduka
GyHKIMH, 11epBasi ¥ BTOpasi Mpou3BOAHAs (DYHKLMHU, T€OMETPUUECKUI 1
¢u3nyeckuif CMBICI TPOM3BOJHOW, IepBooOpa3Hasi, ONpenenEHHbINR
UHTETpall; yMEHHE HaXOAUTh aCUMITOTHI rpaduka (QYHKIHH;, yMEHHE
BBIUMCIATh INPOU3BOAHBIE CYMMBI, IIPOM3BENEHHUS, YaCTHOIO H
KOMIO3UIIMN (YHKIHMH, HAXOAUTh YpaBHEHHE KacaTeIbHOW K rpauky
(GYHKIMU; YMEHHE HaXOAWUTh NPOU3BOIHBIC IJIEMEHTAPHBIX (DYHKIIHIA;
YMEHHE HCIONb30BaTh MPOU3BOAHYIO Ul HCCeloBaHUS (YyHKUIUH,
HaXOJUTh HauWOOJbIINE W HAMMEHBIIWE 3HaueHUs (DYHKIUH; CTPOUTH
rpauKu MHOTOUYJIEHOB C HCIIOJIb30BAHMEM alllapara MaTeéMaTH4eCcKOro
aHaJINM3a; NPUMEHATh NPOU3BOJHYIO I HAXOXKIEHUS HaWIy4IIero
pelieHusl B MPUKIAJHBIX, B TOM YHUCIE COLUAIbHO-DKOHOMHYECKUX M

bu3nUecKUX 3a7a4ax; HAXOAUTh TUIOMIANA U 00BEMBI PUTYp C TTOMOIIBHIO




HUHTCrpaia, NpUuBOJUTb NPUMCPbI MATCMATHYCCKOI0O MOACIIMPOBAHUSA C

noMouibio AudepeHnanbHbIX ypaBHEHUN

VYMeHue omnepupoBarh NOHATHAMM: rpaduk (yHKIMH, oOpaTHas
byHKIMsA, KOMIO3UIMA (YHKIMN, JTUHEWHas (QYHKUUS, KBaJpaTU4HAs
byHKIMS, parmoHaIbHAs byHKIMS, CTEeTeHHas dbyHKIMS,
TPUTOHOMETpUYECKHE (YHKLIHUH, OOpaTHbIE TPUTOHOMETPHUYECKHUE
GyHKUMH, TOKa3arenbHas M Jorapudmuyeckas (QyHKUUH; YMEHHE
CTPOUTH TpapUKH W3yYEHHBIX (YHKIMH, BBHIIOIHATH MPEoOpa3OBaHUS
rpaguKoB (pyHKIU, HCIOIb30BATh I'PAPUKH JUIsl U3YUEHUS IPOLIECCOB U
3aBUCUMOCTEH, MPH PELICHUHU 3a]a4 U3 APYTUX YYEOHBIX MPEIMETOB H
3ajlay U3 peasIbHOM JKM3HU; BBIpaXaTh (POpMyJIaMU 3aBUCHUMOCTH MEX]Y
BEJIMYMHAMU; HCIIOJIb30BATh CBOMCTBA U IpaduKu (DyHKIUHA AJIs peTeHHs
YpaBHEHM, HEpaBEHCTB M 3ajJady C IapaMeTpaMu; H300paxaTb Ha
KOOPJMHATHOM IUNIOCKOCTH MHO>KECTBA PELICHUI YPAaBHEHH, HEPABEHCTB

Hn UX CUCTEM

VYMeHue peliaTh TEKCTOBBIE 3aJjauyd pa3HbIX THUIOB (B TOM YHUCIIE Ha
IPOIICHTHI, JI0JIA ¥ YacTH, Ha JIBUXKEHUE, paboTy, CTOMMOCTh TOBAapOB U
yCIIyT, HAJIOTH, 3aJ1a4l U3 00JacTy yNpaBJIeHUs JINYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBISATh BBIPAKEHUS, YpaBHEHUs, HEPABEHCTBA U HX
CHUCTEMBI 0 YCJIIOBHIO 3aJa4yH, MCCIENOBATh IOJyYEHHOE DPEIICHUE U
OLICHMBATh IPaBJONOJOOHOCTh PE3YJIbTaTOB; YMEHHE MOJEINPOBATH
pealbHBIE CHUTyallMd Ha A3BIKE MATEMAaTUKH; COCTAaBIATH BBIPAXKCHMUS,
YPaBHEHUs, HEPABEHCTBA M MX CHUCTEMBbl 110 YCJIOBHUIO 33J]1a4H,
UCCIEN0BATh IMOCTPOCHHBIE MOJEIM C MCIOJb30BAaHUEM aImapara

anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBINH PE3yIbTaT

YMeHue onepupoBath MOHATUSMU: cpeiHee apudMeTHIecKoe, Merana,
HanOoJIbIIIee M HANMEHBIIIEE 3HAUCHUS, Pa3Max, TUCIIEPCHs, CTAHIapTHOE
OTKJIOHEHHE YUCIIOBOTO HaOOpa; yMEHHE W3BIIEKaTh, HHTEPIPETUPOBATH
nH(popMaIrio, MPEeJICTaBICHHYIO B Ta0IHIIaX, HA TUarpaMmax, rpadukax,
OTPaKaIOIIYI0 CBOKMCTBA peajbHbIX MPOLIECCOB U SIBICHUI; IPEICTABIIATD
uHpOpMaIMI0O ¢ TIOMOIIBI0 TaONWII W JAWarpaMM; HCCIIeI0BaTh
CTAaTHCTUYECKUE JTaHHBIC, B TOM YHCIIe C MPUMEHEHHEM TpadudecKux
METOJIOB M DJIEKTPOHHBIX CPEJICTB; Tpa(MueCKH NCCIIeI0BATh COBMECTHBIC
HAOMIO/IEHUsT C TOMOINBIO JHarpaMM pPAacCeMBaHUA H JIMHEWHOM

perpeccuu




YMeHue onepupoBarh IOHATUAMM: CIIy4aiHbIM ONBIT U CIIy4alHOE
COOBITHE, BEPOATHOCTh CIIyYallHOIO COOBITUS; YMEHHUE BBIYMCIATH
BEPOSITHOCTh C HCIIOJIIb30BAaHHEM TIpapUuecKuX MeETOJO0B; MPUMEHSThH
(bopMysbl CIOXKEHUS U YMHOXEHHUs BEpOSITHOCTEH, (popMyily MOJIHOH
BEPOSATHOCTH, (hopmyiy bepHymnnu, komOuHaTopHble (hakThl 1 HOPMYIIBI;
OLIEHUBATb BEPOSITHOCTH PEAIbHBIX COOBITUH; yMEHHE OIEepUpPOBaTh
NOHATUSIMM: CllydailHas BEJIMYMHA, pACHpPEEIICHUE BEPOSITHOCTEM,
MaTEMaTUYECKOE OXXHUAAHHUE, NHUCIEPCHs M CTAaHAAPTHOE OTKIIOHEHHE
CIly4aliHOW BEJNWYMHBI, (YHKIMHM pACIpelesieHuss H  IUIOTHOCTH
PaBHOMEPHOI0, IIOKA3aTeJIbHOIO W HOPMAJIBHOIO PACHPENECICHMUI;
YMEHHE HCIIOJIb30BaTh CBOICTBA M3YUYEHHBIX pacHpelelNeHui Juis
peleHus 3a7ay; 3HAKOMCTBO C TIOHATHSAMM: 3aKOH OOJBIIMX YHCEl,
METO/Ibl BBIOOPOUYHBIX MCCIEAOBAHUN; YMEHUE HPHUBOJIUTH HPUMEPHI
HPOSIBJICHUS] 3aKOHA OOJBLIMX YHUCET B MPHUPOJIHBIX M OOIIECTBEHHBIX
ABJICHUSIX; YMEHHUE ONIEPUPOBATh MOHATUSAMU: COUETAHUE, IEPECTAHOBKA,
YHUCIO COYETAHUHM, YUCIIO IepecTaHOBOK; OuMHOM HbroTOHA; ymeHue
NPUMEHATh KOMOWHATOPHBIE (DaKThI M PACCYKICHUS JJIsl pEIICHUS 3a/1a4;
OLICHMBATh BEPOATHOCTH  PEalbHBIX COOBITHUH; COCTaBJIAThH

BEPOSITHOCTHYIO MOJIETb U MHTEPIIPETUPOBATH MIOJYYECHHBIN PE3YNIbTAT

YMeHne omnepupoBaTh IOHATHUAMM: TOYKa, NpsMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4Y, BEIMYMHA YIVIA, IUIOCKHM YIoOI,
JBYI'PAaHHBIA yTOJ, TPEXTPAHHBIM YroJ, CKPEIIMBAKOIINECA IpPSMBIE,
MapaJuIeJIbHOCTh U MEPINEHIUKYIAPHOCTD MPSAMBIX U IUIOCKOCTEH, YroJl
MEXIY IPSAMBIMH, YroJl MEXAY IPSAMOM M IIOCKOCTBIO, YTOJ MEXKIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTHU, PACCTOSHUE MEKIY
MIPSAMBIMH, PACCTOSTHUE MEXKy TUIOCKOCTAMM; YMEHHUE MCIOJIb30BaTh IIPH
peLIeHUH 33734 U3y4YeHHbIe (aKThl U TEOPEMBl IUNIAHUMETPHUU; YMEHHE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYKAIOLIEro MHpPA; CTPOUTH
MaTE€MaTU4YeCKUe MOJCIHA C IIOMOIIbI0 T€OMETPUYECKUX IOHATUU H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4n
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YMeHue onepupoBaTh MOHATUSAMU: IUIOIMIAAL QUIYpbl, 00bEM GUTYDHI,
MHOTOTPaHHMK, [TPaBWJIbHBIII MHOTOTPaHHHK, CEYEHHE MHOIOTPAHHHUKA,
Ky0, mapajienenunen, Mpu3Ma, Nupamuia, (urypa M IMOBEPXHOCTb
BpallleHHs, UWIMHAP, KOHYC, map, cdepa, miomanb chepsl, IIOmaab
MOBEPXHOCTU MHUPaMUJbl, NMPU3MBI, KOHYycCa, IMIMHApA, 00bEM KyoOa,

IIPSAMOYTOJIBHOTO IapajulelIeNuIlela, TUPaMUAbl, IPU3MBI, LWIAHIPA,




KOHYycCa, Il1apa, pa3BEPTKa MOBEPXHOCTH, CEUEHUS KOHYyCa U LWJIMHJIPA,
napajuleJibHble OCH WJIM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicsi chepbl, IMIMHAPA, KOHYCa; YMEHHE CTPOUTh CEueHHE
MHOTOTpaHHHKa, U300pakaTh MHOTOTPAaHHUKH, (PUTYpPbI U MOBEPXHOCTH
BpalllEHUs, UX CEYEHHUs, B TOM YHCJIE C IOMOILBIO AIEKTPOHHBIX CPECTB;
yMEHHE MPUMEHSTh CBONCTBA Fr€OMETPUUECKUX (UTYDP, CAMOCTOSITENHEHO
(bopMyIHpOBaTH ONpEACICHUS U3yYyaeMbIX (PUTYp, BBIABUTATH THIIOTE3bI
O CBOMCTBax U MpHU3HAKaX reOMETpUYEcKuX (puryp, o00CHOBHIBATH WM
ONpoBepraTh MX; yMEHHE TPOBOAMTH Kiaccudukanuioo Guryp 1o
pa3IMYHBIM TMPU3HAKAM, BBIMOJIHATH HEOOXOAMMBIE JIOMOJHUTENbHBIC

MOCTPOCHUS
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YMeHue omnepupoBaTh IOHATHUSMHU: JIBUKEHHE B MPOCTPAHCTBE,
napajuieNIbHbIA MEPEHOC, CHMMETPHSI Ha TUIOCKOCTH U B IPOCTPAHCTBE,
[OBOPOT, IMpeoOpa3oBaHUE MOAO0OMS, IOJ0OHBIE (UTYpBI; yMEHHE
pacrio3HaBaTh pPaBHbIC U MOJOOHBIC (UTYpBI, B TOM YHCJIE B MPHUPOJIE,
HCKYCCTBE, apXHUTEKType; HCIOJIb30BATH T€OMETPUYECKHUE OTHOIICHHUS
NIPU PEIICHHUH 32]1a9; HAXOAUTh FTEOMETPUICCKUE BETMYMHBI (JUTHHA, YTOJ,
I0Iaab, 00BEM) IPU PEHICHUH 33/1a4 U3 IPYTUX YIeOHBIX IPEIMETOB
U3 peaNbHOM KM3HM; YMEHHE BBIUUCIATh F€OMETPUUYECKHE BEIUUHMHBI
(mHa, yroi, IUIomanab, 0O0BEM, IUIONIaNb MOBEPXHOCTH), HCIOJIB3YS
U3y4eHHbIe (OPMYJIBI U METOABI, B TOM YHCIIE: IUIOIA/Ab TOBEPXHOCTH
MAPaMHJIbI, TIPU3MBI, KOHYCa, IIWIMH]IPA, TUIOMAas cepbl; 00hEM KyOa,
OpsSIMOYTOJIBHOTO Mapajjiesenunena, MUpaMHUIbl, MPHU3MBIL, IMIHHIPA,

KOHYca, [I1apa; yMEHHE HaXOIUTh OTHOIIEHNE 00BEMOB MOJIOOHBIX QUTYp
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YMeHue onepupoBaTh MOHATUSIMU: MPSIMOYTOJIbHAS CUCTEMa KOOPUHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATBI BEKTOpPA, CymMMa BEKTOPOB,
IIPOM3BE/ICHNE BEKTOpa Ha 4YHCIIO, pa3jiokKeHHEe BeKTopa Mo Oasucy,
CKAJIIPHOE TMPOU3BEACHUE, BEKTOPHOE IMPOMU3BEIECHUE, Yrol MEXIY
BEKTOpaMU; YMEHHE HCIIOIh30BaTh BEKTOPHBIA U KOOPJIUHATHBIA METO]I
JUISL pelIeHHs] TEeOMETPUYECKHX 3aJad | 3afad JAPYTuxX y4eOHBIX

IIPEAMETOB
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YMenue BBI6I/IpaTB HO,[[XOI[HH_II/II\/'I MCTOH JIA PCUHICHUA 3aJavu;
IMOHUMAaHHUC 3HAYUMOCTH MATEMATUKKW B H3YUYCHUU IMPUPOJHBIX H
06H.[CCTB€HHLIX nmponeccoB Hu HBHGHHﬁ; YMCHHUEC  PACIIO3HABATH

IMPOABJICHUC 3aKOHOB MAaTEMATUKNW B HCKYCCTBE, YMCHHC IPUBOANTH




IIpUMEPBl  MATEMaTUYECKUX OTKPBITMM pPOCCUHCKOM UM  MHUPOBOU

MaTeMaTH4YeCKOM HayKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D
ITO MATEMATUKE

Kox

1.1

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

Yucia ¥ BEIUMCIIEHUS

Harypanbnsle u nensie yucna. [Ipu3Haky JenMMOCTH HEIbIX YUCEI

Pannonanehpie uncina. OOBIKHOBEHHBIE M JECSATHYHBIE JApOOH, IPOLIEHTHI,

b2 OeCKOHEeUHbIE TIEPUOUUECKUE IPOOH
13 Apudmernueckuii KOpeHb HATYpaIbHOW CcTeeHu. J{eficTBHS ¢ apu(MeTHIECKUMHU
' KOPHSIMH HaTypajbHOU CTEIIEHU
1.4 Crenenp ¢ uenbiM mokazareneM. CTENeHb C pPaLMOHAIBHBIM IOKAa3aTEJIEM.
' CBolicTBa CTENEHU
15 CuHyC, KOCHMHYC ¥ TAaHI€HC YHCIIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHUHYC,
' apKTAHT'€HC YMCIIOBOI'O apryMeHTa
1.6 Jlorapudm umcna. JlecaTUuHbIe U HATYpaJIbHbIE JOrapH(pMbI
JlelicTBuTenbHbIe uucia. ApudpMmeTuyeckue onepanuuu ¢ JAeHCTBUTEIbHBIMU
1.7 yuciaamy. [lpuOmkE€HHbIE BBIYMCICHUS, NpaBWJIa OKPYIJIEHUS, MPHUKHIKA U
OIIEHKA Pe3yJIbTaTa BbIYUCICHHI
1.8 [IpeoOpa3oBanue BbIpaxkeHUI
1.9 KomrmnekcHeie yncna
2 YpaBHEHHUsI U HEPABEHCTBA
2.1 [enbie u 1poOHO-paIIHOHABHBIC YPAaBHEHUS
2.2 WppanmonanbHble ypaBHEHUS
23 Tpuronomerpruyeckue ypaBHEHUS
24 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPaBHEHHS
2.5 Lenbie u 1poOHO-paAIIOHAIbHBIE HEPABEHCTBA
2.6 HppainmonanbHble HEpaBEeHCTBA
2.7 [Toka3zaTenbHble U JOrapupMUUECKUE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucreMbl U COBOKYITHOCTH ypaBHEHU U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEpABEHCTBA U CUCTEMBI C TapaMeTpamMu
2.11 Martpuliia cucTeMbl JIMHEWHBIX ypaBHEeHUH. OnpeaenuTesb MaTPUILIbI
3 OyHKIMU U Tpaduku




@Oynk1us, crocods! 3ananus ¢yHkuuu. I'paduk ¢yskmuu. B3anmHo oOparHbIe

>l ¢ynkuun. Yérneie u HeuétHele pyHkimu. [lepuoanueckue GyHKIuu
OO6nacte ompeneneHus: U MHOXECTBO 3HaueHW ¢ynkuuu. Hymm QyHKIum.
39 [IpomMexxyTkH  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIWH.
' MaxkcumyMbl 1 MUHUMYMbI (QyHKiuu. HamOosbliee n HauMeHblIee 3Hau€HUE
(GYHKIMU Ha IPOMEKYTKE
13 CreneHHass (yHKLUS C HaTypajdbHbIM M LEJbIM IOKa3areneM. E€ cBolicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOPHS /1-OU CTETICHH
34 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKIMH, X CBOHCTBA U TpaduKH
16 Toukm paspeiBa. AcumnrTorel rpadukoB ¢yHkuuid. CpoiicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHMUS TIOCIIEIOBATEIILHOCTEH
3.8 Apudmerndeckas U reoMeTpudeckas mporpeccun. @opmylia CII0KHBIX TIPOIEHTOB
4 Hauana maTemMaTiaeckoro aHaimsa
4.1 ITpousBonnas ¢pynkuuu. [Ipon3BoaHbIe 31eMEHTapHBIX (QYHKIMN
[IpuMeHeHre NPOU3BOAHOM K HCCIENOBaHUIO (YHKIMHA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. Haxoxx1eHre HanboIbIIero 1 HAaMMEHbIIEro 3HaueHUs! GYHKLIUU Ha
OTpe3Ke
4.3 IlepBooGpasnas. MuTterpain
5 MHoOX€eCTBa U JIOTUKA
5.1 MHoXxecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
52 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenpHasi CTaTUCTUKA
6.2 BeposiTHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 [IpsiMble U MJIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpanHukKu
7.4 Tena 1 mOBepXHOCTH BpaIlleHUS
7.5 Koopannats! 1 BEKTOPHI




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

Asire6pa 1 HayaJila MaTeMaTH4eCcKoro aHaim3a 10 kiacc. ba3zoBbiit
ypoBeHb. Mep3iisak A.I', HomupoBckui J1.A., [lonouckuii B.B., Akup
M.C.;moz pea. Illogosibckoro B.E

Asire6pa 1 HayaJia MaTeMaTH4YeCKOro aHaim3a. 11 kiacc. basosbi
ypoBeHb. Mep3ysK A.I'., Homuposckuii J1.A.,Ilo1onckuit B.B., Axup
M.C.;nmoz pea. Ilogoasckoro B.E.

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJIA

Asre6pa 1 HayaJia MaTeMaTH4YeCKoro anaau3a. 10 Kkiacc. Meroauueckoe
nocooue. E.B. Byuko, A.I'. Mep3ask, B.b. [Ton1onckuit, M.C. Akup

Anre6pa u Haya/1a MaTeMaTU4YeCKOro aHaausa. 11 Kkiacc. Meroauuyeckoe
nocooue. E.B. Byuko, A.I'. Mep3ask, B.b. [Ton1onckuit, M.C. Axkup

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU
HUHTEPHET

BUBJ/IMOTEKA IIOK
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