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HOACHUTEJBHASA 3AIIMCKA

VYyebHblli Kypc «Anredpa ¥ Havalla MaTEMATUYECKOTO aHAINU3a» SIBIAETCS
OJIHUM W3 HauOoJyiee 3HAYMMBIX B IPOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOecreunBacT MHCTPYMEHTAJIbHYIO 0a3y uis
U3YYEHUS! BCEX €CTECTBEHHO-HAy4YHBIX KYpPCOB, a C JPYroil CTOpPOHBI, (popmMupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIUJICHUE O0YyYaroMIMXCsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpPMATUKU, OOIIECTBO3HAHMS, UCTOPUH, CIIOBECHOCTH U JPYTUX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydaroliuecsi OBJIa/IeBalOT
YHHBEpPCaJbHBIM S3BIKOM COBPEMEHHON HaykH, KoTopas (opMyiHpyeT cBoOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VY4eOHbIii Kypc anreOppl M Ha4aJl MaTeMaTHYECKOTO aHallM3a 3aKJIaJblBacT
OCHOBY JJIi YCIICIIHOTO OBJAJCHHUS 3aKOHaMU (U3MKH, XHUMHUH, OHOJIOTHUH,
MOHMMAaHUsI OCHOBHBIX TEHJICHLIMIA Pa3BUTUSI 3KOHOMUKHU U OOILIECTBEHHOM >KU3HHU,
MO3BOJISIET OPHEHTHPOBATHCSI B COBPEMEHHBIX LU(PPOBBIX M KOMIIbIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO MCIIONb30BaTh UX JJIs JajdbHEHIIero oOpa3oBaHus U B
NOBCEIHEBHOH kM3HU. B TO ke Bpemsi oBlajeHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIMSIMU anreOpbl M MaTEeMaTHUYECKOro aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTUHHOCTb, JOKa3bIBAThH
YTBEPKJICHHS ¢ NOMOILIBIO MHIAYKLIHN U PacCyXAaTh JEAYKTHUBHO, HCIIOJIb30BaTh
0000lIeHNE W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHI0, (OpMUPYET
KpEaTUBHOE U KPUTUUECKOE MBILUICHHE.

B xone m3yuyeHus yueOHOro Kypca «Anredpa U Hayajia MaTeMaTHYECKOro
aHanu3a» OOy4YarolIMecs MOJY4YaloT HOBBIA OMNBIT PEIICHHs MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
WUHTEPHpPETAllMd  TOJYYEHHBIX  PEIIeHWH, 3HAKOMSTCA C  [pUMepamu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBLAAIOUIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOpPaMH.

VY4eOHblif Kypc o0janaeT 3HaYUTENbHBIM BOCIUTATENIbHBIM MOTEHLUAIOM,
KOTOpPBIN peanu3yeTcs Kak depe3 Y4eOHbIH MaTepuall, CHOCOOCTBYIOIIUI
(GbOopMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduky ydeOHOM
NEeSTEIIbHOCTH, TpeOyIolel MpOJOJKUTENbHON  KOHIEHTpAlud BHHUMAHUA,
CaMOCTOATEIBHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 3a ITOJIyYEHHBINA pe3yJIbTaT.

B ocnoBe meromumku oOydeHHs anreOpe M HavajgaM MaTeMaTH4YeCKOTO
aHaJIM3a JIEKUT AeATEIbHOCTHBIN NPUHIIUI 00yYEHUS.

B crpykrype yueOHOro kypca «AnreOpa W Hayajla MaTeMaTHYE€CKOTro
aHaJIKM3a» BBIJEJICHBI CIEAYIONINE COACPKATEIbHO-METOANYECKUE TMHUU: «Hucna u
BbIYMCIICHUS», «DYHKIIMU U Tpa@uku», «YpaBHEHHUs U HepaBeHCTBa», «Hauana
MaTEeMaTUYeCcKOro aHanu3a», «MHoXecTBa U JIoTMKa». Bce OCHOBHbIE
COJIepPKATEeIbHO-METOIMYECKHE JIMHUM HW3Y4aloTCsd Ha MPOTSHKEHUM JBYX JIET
oOy4eHHs Ha YPOBHE CpPEHEro 00IIero 00pa3oBaHusl, €CTECTBEHHO JIOMOIHSS IPYT
JIpyra ¥ MOCTENEHHO HACHIIIAsCh HOBBIMH TEMaMH U pasjenamu. [[aHHbIi yaeOHbIN
KypC SBIISIETCS HHTETpaTHBHBIM, TOCKOJBbKY OOBEIUHSET B cebe coaepix aHHe
HECKOJbKMX MaTeMAaTUYECKHX TUCIUILUINH, TaKUX Kak anredpa, TPUTOHOMETPHS,



MaTeMaTHYECKUN aHaIn3, TEOPHsI MHOKECTB, MaTeMaThuueckas Jjoruka u apyrue. [1o
Mepe TOro Kak 00ydJaroIuecs OBIaJeBalOT BCE OoJiee MMPOKAM MATeMaTUICCKUM
amnmapaToM, y HUX TOCJIEIOBAaTEIbHO (OPMUPYETCS U COBEPIICHCTBYETCS YMEHUE
CTPOUTh MAaTEMaTHYECKYI0 MOJIeJh PEATbHON CUTyalWH, TPUMEHATh 3HAHUS,
MOJydYeHHBIC TPH W3YYCHHH YYeOHOTO Kypca, Ui PEIICHUS CaMOCTOSTEIIBHO
chopMyITUPOBAHHON MAaTeMaTUYECKOW 3a/la4yu, a 3aTeM HHTEPIPETUPOBATH CBOU
OTBET.

CopepxarenpHo-MeTOIMYEeCKass TUHUS «YHucCna ¥ BBIUKCICHUS) 3aBEPILACT
(dbopMHpOBaHNE HABBIKOB MCMOJIb30BAHUS JACHCTBUTEIBHBIX YKCEN, KOTOPOE ObLIO
HAYaTO Ha YPOBHE OCHOBHOTO 001Iero oopazoBanus. Ha ypoBHe cpeqHero o0riero
oOpazoBanusi oco0oe BHUMaHHE yAensercs  (POPMHPOBAHUIO  HABHIKOB
palMoHAIbHBIX BBIUMCICHUM, BKJIIOYAIOMIUX B CeOSl MCHOJIB30BAHUE Pa3IMUHBIX
dopM 3amucu 4ymcna, YMEHHUE JeNaTh NPUKUJKY, BBINOJHATH MPHOIMKEHHBIC
BBIUUCIICHUS, OLICHUBATh YWCIIOBBIC BBIpAXKEHHSA, pabOTaTh ¢ MaTEeMAaTUYECKHUMHU
KOHCTaHTaMH. 3HAKOMbIE OOYYalOIIUMCSI MHOXECTBA HATypaJIbHBIX, IIEJIBIX,
palMOHANBHBIX M JCHCTBUTEIBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCeld. B KaXIoM H3 OSTHX MHOXECTB paccMaTpHUBAIOTCA
CBOMCTBEHHbIE €My cleUu(UYECKUue 3aJaud M OINEpaluu: JEeJIeHHUE Haleno,
ONEPUPOBAHUE OCTAaTKaMH Ha MHOXECTBE LEJIBbIX YHCEN, OCOOble CBOMCTBA
palMOHABHBIX M MPPALMOHAIBHBIX YHCE, apU(PMETUIECKHE OTepalii, a TaKXKe
U3BJICUCHUE KOPHSA HATYpalbHOM CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHUCEIL.
bnarogapsi mocienoBaTenbHOMY pPACIIMPEHHIO Kpyra HCIOJIB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOKHOCTSMHM MX TPUMEHEHUS ISl PEIICHUs] Pa3UYHbIX 3ajad
dbopMupyeTcsi TpeaCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MHpA, IMIMPOKO HCIOJIB3YIOTCA 0000IIeHue u
KOHKPETH3aIHS.

JIuaust «YpaBHEHHS U HEPABEHCTBA» PEATU3yeTCs HA MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHero oOmiero oOpa3oBaHHUs, MOCKOJIbKY B KaXKJIOM
paznene IlporpamMMbl MpenyCMOTPEHO pEeLIEHHE COOTBETCTBYIOIIMX 3afad. B
pesyibrare OOyd4aroliydecss OBJAJEBAIOT PA3IUYHBIMH METOJAMH  PEIICHHUS
palMOHANBHBIX, HPPAMOHANBHBIX, TIOKA3aTelbHBIX, JOTAPUPMHUECKUX U
TPUTOHOMETPUUYECKUX YpaBHEHUI, HEPABEHCTB M CUCTEM, a TakKXke 3ajad,
cofepKammx mnapaMeTpbl. [lomydeHHBIE yMEHHUS HIMPOKO HCHOJB3YIOTCA IPH
UCCIIEIOBAaHNH (DYHKIUI C TIOMOIIBIO MPOU3BOIHON, MPU PEIICHUH MPHUKIATHBIX
3a7a4 W 3a7a4 Ha HaXOXKJEHHE HaWOOJBIINX M HaMMEHBIINX 3HAYCHUH ()YHKIIHH.
Jannasi copepkarenbHas JTUHUS BKIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIONHATH  pacuéTel 1o  (opmymnam, TpeoOpa3oBaHWs  PalMOHAIBHBIX,
UPPAIMOHATILHBIX W TPUTOHOMETPUYECKHUX BBIPAKCHHI, a TAKKE BBIPAKCHHH,
COJIEpIKaINX CTEMeHU U JorapudMmbl. bmaromaps W3ydeHHIO anreOpamuecKoro
MaTepHala MpOUCXOIUT AalIbHEHIIee pa3BUTHE AITOPUTMHUYECKOTO U a0CTPAKTHOTO
MBIIUICHUST 00Yy4aromuxcs, GOPMHUPYIOTCS HABBIKH JIEAYKTUBHBIX PACCYKICHHIA,
paboThl C CHUMBOJBHBIMH (pOopMaMu, TPEICTABICHHUS 3aKOHOMEPHOCTEH W
3aBUCUMOCTEH B BUJIC PABEHCTB M HEPABEHCTB. AreOpa mpemiaraeT 3QppekTuBHbIC



MHCTPYMEHTBl I pPEUIEHUs MPAKTUYECKUX M €CTECTBEHHO-HAY4YHBIX 3a7ady,
HarJIsiAHO IEMOHCTPUPYET CBOU BO3MOMKHOCTH KAK SI3bIKA HAYKH.

ConepxarenpHo-MeToauueckas JuHUS «DyHKIMM W TpaduKu» TECHO
NeperuieTaeTcs ¢ JAPYTMMH JIMHUSAMH Yy4e€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEILHOCTh U3yUEHUs MaTepuana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JJorapu(pMUIECKON U TPUTOHOMETPUIECKUX (PYHKIIUN, UX CBOMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS peUIeHUs 3a7ad U3 JAPYTUX YYEOHBIX
MPEAMETOB U PeaJbHOM KU3HU TECHO CBA3AHO KAK C MAaTEeMaTUYECKUM aHAIU30M,
TaK ¥ C PEIICHUEM ypaBHEHW M HepaBeHCTB. IIpu »ToM OoOJblIOE BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHSI BBIpaKaTh (HOPMyJIaMU 3aBUCUMOCTH MEXKIY
pasTUYHBIMA BEITWYMHAMH, WCCIEIOBATh IOJyYEHHBIE (PYHKIUH, CTPOUTH HX
rpaduku. MaTepuai 3Toi coepKaTebHOM JTMHUN HAIEJICH Ha pa3BUTHE YMECHHH 1
HAaBBIKOB, MO3BOJISIIOLIMX BBIPAXKATh 3aBUCUMOCTH MEXKY BETMYMHAMHU B PA3IMUHON
dbopme: aHATUTHYECKOM, Tpadudeckoi U clioBecHOW. Ero n3yuenne crnocoOoCTByeT
Pa3BUTHIO aJTOPUTMHUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K OO0OOIIEHUI0 W
KOHKPETHU3AIUH, UCIIOIb30BAHUIO AHAIIOTUH.

ConepxarenpHas nuHug «Hauyana maTeMaTHYeCcKOro aHaln3a» IMO3BOJSET
CYILIECTBEHHO PACIIMPUTH KPYr KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3a]ad4,
JIOCTYITHBIX 00yYarouuMcs, Tak KaK y HUX TOSBISETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXKHBIX (YHKIMMA, OMpEAeNsaTh HMX HauOOJbIINE W HAUMEHBIIUE
3HAQYECHUS, BBIYUCIATH UIOMAAu (GUryp u oObEMBI TeJ, HaXOAUTh CKOPOCTH U
yCKOpeHusi TporieccoB. JlaHHasi cojepkaTenbHas JHMHUS OTKPHIBAET HOBBIC
BO3MOXXHOCTH TOCTPOCHUS MAaTEeMAaTHYECKUX MOJEJIeH peaabHbIX CUTYyallUi,
MO3BOJISICT HAXOIUTh HAWJTYUIIIEE PEIICHUE B MPUKIIATHBIX, B TOM YHCIIE COLUAIBHO-
PKOHOMMYECKHUX, 3aJayax. 3HAKOMCTBO C OCHOBAMHM MAaTE€MaTHYECKOIO aHaJIN3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPaKTHOTO, (OPMAIBHO-IOTMYECKOTO U KPEaTUBHOTO
MBIIUICHUS, (QOPMUPOBAHUIO YMEHHM pacro3HaBaTh MPOSBICHUS 3aKOHOB
MaTEeMaTHKH B HayKe, TEXHUKE U UucKyccTBe. OOyJaronInecs y3HatoT O BBIIAIOIIMXCS
pe3ynbTaTtax, MOJYyYEHHBIX B XOJI€ Pa3BUTHUS MaTEeMaTHKU KaK HAyKH, U 00 HX
aBTOpax.

ConepxaTenpbHO-MeToANYECKas TMHUSA «MHOKECTBA U JIOTHKA» BKJIOYAET B
ceOsi DIIEMEHTHI TEOPUU MHOXKECTB M MAaTeMaTHYeCKOW JIOTUKH. TeopeTHKo-
MHOKECTBEHHBIE TTPEACTABICHUS IPOHU3BIBAIOT BECHh KYypPC IIKOJIBHON MAaTEMATHKU
U TpeajaraloT HaumboJiee YHUBEPCAIBHBIM S3BIK, OOBEAMHSIOMIMN BCE pa3iebl
MaTeMaTUKU M €€ TNPWIOKEHUM, OHU CBS3BIBAIOT pa3Hbie MaTEMaTHYECKUE
JUCUMIUIMHBL U WX TPWIOKEHHS B eauHoe Ienoe. [loaTtoMy BakHO JaTh
BO3MOXXHOCTh OOydYaromemycsi TOHUMAaTh TEOPETUKO-MHOXECTBEHHBIM  SI3BIK
COBPEMEHHOW MaTeMaTUKH W HCIOJIb30BaTh €ro JJIsl BBIPAKEHUS CBOUX MBICIIECH.
JpyruM BaXXHbIM TIPU3HAKOM MAaTEMaTUKH KaK HayKH CJeayeT TMpU3HaTh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHWN M CJIEJAOBAHHE ONPEICTEHHBIM
NpaBWJaM  MOCTPOEHHUSI  JI0KA3aTelbCTB.  3HAKOMCTBO  C  DBJEMEHTaMu
MaTEMaTUYECKONW JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIIIICHUS



0Oy4JaroIuXxcs, TO3BOJISIET UM CTPOUTH CBOM PACCYXKIICHUS HAa OCHOBE JIOTHYECKHX
npaBuil, GOPMUPYET HABBIKM KPUTUUECKOTO MBIIIICHHS.

B yuebHoMm kypce «AnreOpa W Hadalla MaTEMAaTHYECKOIO aHaIu3a
MPUCYTCTBYIOT OCHOBBI MAaTE€MaTUYECKOTO MOJCIMPOBAHUS, KOTOPhIC MPU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHHMIO HABBIKOB TOCTPOSHUS MOJIENeld peabHBIX
CUTyallui, HWCCIEIOBaHMS JTHX MOJIeJIed ¢ IOMOIIBIO ammapara aiareOpbl u
MaTeMaTHYECKOr0 aHajau3a, WHTEPHpETaIluy IOJYyYEeHHBIX pe3yJbTaToB. Takue
3a/IaHUs BILUIETEHBI B KAXK/IbIN U3 pa3iesioB MPOrpaMMBbl, TOCKOJIbKY BECh MaTepuall
y4eOHOro Kypca HIMPOKO HCIHOIB3YETCs JJisl pelIeHUs] MpUKIaAHbIX 3aaad. [lpu
pPEIICHNM  pPEATbHBIX  MPAKTHYECKUX  3a7ad  OOydJaroniuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaxXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJI30BaTh  AHAJOTHI0, 0000maTh W  KOHKPETU3UPOBATH  MPOOJIEMY.
JlesTenbHOCTh MO (OPMHUPOBAHHWIO HABHIKOB PEIICHHUS TNPHUKIAAHBIX 3a7ad
OpraHU3yeTCs B MPOIECCe U3YUCHHS BCEX TeM YyUeOHOTo Kypca «Anredpa u Havaja
MaTEMaTHYECKOTO aHAJIN3a.

Ha wu3ydenme yudeOHOro Kypca «Anredpa W Hadajla MaTEMaTHUYECKOTO
aHaiau3ay oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIIO).



COILEPKXAHUE OBYUYEHUA
10 KJTACC

Yuciaa 1 BBIYUCTCHUSA

PanmonaneHeie uncia. OObIKHOBEHHBIE U JECATHUYHBIE JPOOHU, IMPOLEHTHI,
OeckoHeuHble mepuoganueckue npodu. IlpumeneHue npodei U MPOLEHTOB IS
pelIeHus IPUKIaJHbIX 3a7a4 U3 Pa3JIMYHbIX OTpACICl 3HAHUM U peabHOU KU3HMU.

JleCcTBUTENbHBIE 4YMCIA. PanuoHaJbHBIE M HPPALMOHAIBHBIE YHUCIA.
ApudpmeTnueckue  onepauMu € JICWCTBUTENBHBIMU  yHclIaMd.  Monyib
JEHCTBUTENFHOTO YKCIa U ero cBoicTBa. [IpuOmmkE€HHbIE BBIYUCICHNUS, TTPaBHUIIa
OKpYTIJICHHS], IPUKHJIKA U OLIEHKA pe3yJIbTaTa BEIYUCICHUN.

Crenenb ¢ wnenbiM nokazareneM. buHom Herootona. Hcenons3oBanue
NOAXOASIIEH (POPMBI 3aMKUCH ACHUCTBUTENBHBIX YUCEN JJISl PELICHUS TPAKTUYECKHUX
3aJ1a4y ¥ NpPeCTaBICHUS JaHHBIX.

ApudmMeTnuecknii KOpeHb HaTypaJIbHOM CTENEHU U €r0 CBOICTBA.

Crenenp ¢ panuoOHaJIbHBIM I[IOKAa3aTelleM M €€ CBOMCTBA, CTENEHb C
JEUCTBUTEIBHBIM I0KA3aTEIIEM.

Jlorapugm uucna. CpoiictBa sorapudpma. JlecaTnyHble W HaTypalbHbIE
JorapupMsl.

CHHyC, KOCHMHYC, TaHI€HC, KOTAaHI'€HC YHCIOBOIO aprymeHTa. ApKCHHYC,
aApPKKOCHHYC M apKTaHI€HC YMCJIOBOI'O apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxngecTBa W TOXIECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIE ypaBHEHUsI M YypaBHEHHMs-ciencTBUs. HepaBeHCTBO,
pelIeHre HEPAaBEHCTBA.

OCHOBHBIE METO/IbI PELICHHUS LIENIBIX U IPOOHO-pAlMOHANIBHBIX YPABHEHUN U
HEpaBEHCTB. MHOrouJeHbl OT OJHOM nNepeMeHHoW. JleneHue MHOrouseHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema be3zy. MHOrousieHs!I ¢ 11es1bIMU KO3 UIIUEHTAMU.
Teopema Buera.

[IpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUH, COJIEPKAIINX CTEIEHU U KOPHHU.

HppauroHanbHble YpaBHEHUS. OcHOBHBIE METO/IbI penieHus
VPPALMOHATIBHBIX YPaBHEHUM.

IToxa3aTenbHble ypaBHEHUS. OCHOBHBIE METOIBI PEUICHUS NOKA3aTEJIbHBIX

YPaBHEHUM.
[IpeoOpazoBanue BeIpaKEHHH, COACPIKANTUX JIOTApU(MBI.
JlorapudmMuyeckue  ypaBHEHUS. OcHOBHBIC ~ METOABI  pEHICHUS
JorapuMHUYECKUX YPaBHCHHM.
OcHoOBHBIC TPUTOHOMETPUUECKHUE bopMyIIbL. [IpeobpazoBanue

TPUTOHOMETPUYECKUX BBIPAKECHUH. PellieHue TpUroHoMeTpU4ECKUX YpaBHEHU M.
Pemenne cucrem JMHEHHBIX ypaBHEHHMW. Marpuia CUCTEMBl JIMHEHHBIX
ypaBHeHUM. OnpeaennuTenb MaTPUILIbI 2 X2, €ro FeOMETPUUYECKUN CMBICIT U CBOMCTBA,
BBIYMCJICHUE €T0 3HAYCHUs, NPUMEHEHUE OINPENCIUTEN I PELICHUs CUCTEMBbI
JVMHENHBIX ypaBHEHUW. PelleHne npukiagHbpIX 3a1ad C IIOMOIIBK) CHUCTEMBI



JMHENHBIX ypaBHeHHU. VccaenoBanne nOCTpOEHHOW MOJIENA ¢ TIOMOIIBIO MAaTPHII
Y OIIPEICIIUTEIICH.

[TocTpoeHne MaTeMaTHYECKUX MOJENEH pealbHOM CHUTyallMH C MOMOIIBIO
YpaBHEHUII W HEpPaBEHCTB. lIpuMeHEeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKHX 3aJ1a4 U 3a/1a4 U3 pa3IMuHbIX 00JaCTel HAyKU U pealibHOM KU3HU.

DOyHKUUM U Tpaduku

OyHKIMA, cnocoObl 3amaHus (GyHKUHH. B3aumHO oOpaTHble (GYHKIIUH.
Komnosumuss Qynkumii. I'padux  QyHkmmm. DieMeHTapHble MTpeoOpa3oBaHUsA
rpadukoB QyHKIIHIA.

Ob6nacTp ompeaeneHuss U MHOXKECTBO 3HaueHui pynkuuu. Hymu dyHkuumm.
[IpomexxyTku 3HaKonocTossHCTBA. UETHBIE 1 HeuéTHbIe pyHKUMU. [leproanueckue
¢bynkun. IIpomMexxyTku MOHOTOHHOCTH (pyHKUIMH. MakCUMyMbl U MHUHHUMYMBI
¢bynkiun. Hanbomnpiee 1 HauMeHbllee 3Ha4eHHs PYHKIIMN HA TIPOMEXKYTKE.

JluneliHas, KBaJpaTH4Has W APOOHO-NHMHEWHas (PyHKUMU. DIEeMEHTapHOE
UCCIJIEJOBaHUE U IOCTPOCHUE UX IPa(pUKOB.

CrenenHas GyHKIUS C HATYpaJIbHBIM U LIEJBIM MTOKa3zareneM. E€ cBoiicTBa u
rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0i cTENEHN KaK (yHKIIMH 0OpaTHOW CTETIEHU
C HaTypaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u jorapudmuyeckas (yHKIIMH, UX CBOMCTBAa M TpaduKH.
Hcnonp3oBanue rpadpukoB GyHKIUHN 1715 pelIeHUs] ypaBHEHUM.

TpuroHomerpuyeckas OKpPYKHOCTb, OINpPENEIECHUE TPUTOHOMETPHUUECKUX
(yHKUIHNA YUCIOBOTO apryMEHTA.

OYHKIMOHAIBHBIE 3aBUCHUMOCTH B pEAlbHBIX IMpOIEccax M SBJICHUSIX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Hayaja MaTeMaTH4eCcKOro aHajaim3a

ITocimenoBaTenbHOCTH, CHOCOOBI 3aJaHUs IOCJenOBaTeIbHOCTEH. Merton
MaTeMaTU4eCKOM HHIYKIUA. MOHOTOHHBIE U OTPAaHUYECHHBIE TIOCIE0BATEIBHOCTH.
HcTopusi BOZHMKHOBEHUS MAaTEeMaTHMYECKOTO aHalli3a KakK aHaiu3a OEeCKOHEYHO
MalbIX.

ApudmeTrrueckas U reoMmeTpuueckas nporpeccuu. beckoneuno yObIBaromas
reomerpuyeckas nporpeccus. Cymma O0€CKOHEUHO YOBbIBaIOILIEH reoMeTpUUeCKON
MPOTrpeCCUU. JIMHENHBIA U 3KCIHOHEHLIMAIBHBIA pOCT. Yncio e. Popmyia ClI0KHbIX
IpOLEHTOB. Mcronb30BaHWE TMPOTPECCUU JUIsl PELIEHUs pealbHbIX —3a1ady
IIPUKJIATHOTO XapaKTepa.

HenpepreiBHble QyHKIMM W WX cBOMCTBA. TOYkM pa3pbiBa. ACHUMMOTOTHI
rpadukoB ¢yHkuuid. CBoHCTBa (YHKUMN HENpPEephIBHBIX Ha OTpe3ke. MeToj
WHTEPBAJIOB JUIsl PEIICHUs HEepaBeHCTB. l[IpuMeHeHue CBOICTB HEMpPephIBHBIX
GbyHKUMNA 1S peleHus 3a1ay.

[lepBas u BTOpas nmpousBoaHbie GyHKIMU. OnpeesieHue, TeOMETPUUECKUHN U
(bu3MYeCcKuil CMBICT TPOU3BOTHON. YpaBHEHUE KacaTeabHOU K Tpaduky QyHKIUH.

[IpousBognbie  snemeHTapHbIX  QyHKIUA.  [IpousBomHas  cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINH (PYHKIIUH.

MHoKecTBa H JIOTMKA



MHOK€eCTBO, omepaunu HaJ MHOXKECTBAMH W WX CBOMCTBA. J(Marpammsbl
Oitnepa—Benna. IIpuMeHEHME TEOPETUKO-MHOXXECTBEHHOIO —ammapara s
ONMCAHUSI PEAJIbHBIX MPOIIECCOB U SIBJICHUW, MPU PEIICHUU 3a7ad U3 JPyTuX
y4eOHBIX MTPEIMETOB.

Ornpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOI0 OOBEKTa, CIEACTBHUE,
JI0Ka3aTeIbCTBO, PABHOCUJIBHBIE YPABHECHMUSI.

11 KITACC

Yuciaa 1 BBIYUCTCHUSA

HatypaneHbie u nensie yucna. [lpumeHnenre npu3HakoB JEITUMOCTH LIEJIbIX
yucel, HanOonpmuii oOmuii memurens (manee — HOJ]) m HamMensliniee oOimee
kpatHoe (nanee — HOK), octaTkoB 1o Moayto, anropurmMa EBkinuaa i penieHus
3a/1ay B LEJbIX YHCIIAX.

KommekcHble uncna. AnreOpandeckas W TpPUTOHOMETpHUYECKas (POpPMBI
3alMCH KOMIUIEKCHOTO 4Hclia. ApuU(pMETHYECKHE OmNepaluu C KOMIUIEKCHBIMU
yucinamu. M3o00pakeHHe KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyiia Myaspa. KopHu N-oif cTeneHU U3 KOMIUIEKCHOrO yucia. IIpumenenue
KOMIUIEKCHBIX YUCEJ I pellieHus (PU3NUECKUX U TE€OMETPUUECKUX 3ajau.

YpaBHeHUS U HEPABEHCTBA

CucremMa M COBOKYIIHOCTH YPAaBHEHUH W HEPAaBEHCTB. PaBHOCWIIbHBIC
CUCTEMBI U CUCTEMBI-CJIEICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTOop  KOpHEH  TPUTOHOMETPUYECKUX  YpPaBHEHHMH C  MOMOILIBIO
TPUTOHOMETPUUECKON OKPYKHOCTHU. PerieHne TpuroHoOMEeTpuYeCKuX HEPABEHCTB.

OCHOBHBIE METOJBl PEIICHHS T[OKa3aTeIbHBIX M  JIOTApU(PMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI pEUIEHUSI UPPALUOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIIECHUS CUCTEM M COBOKYIMHOCTEW pPAllMOHAJIBHBIX,
UPpALMOHAIBHBIX, TOKA3aTEIbHBIX U JOTapU(PMUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C IMTApAMETPaMHu.

IIpumeHeHne  ypaBHEHUW, CHCTEM W  HEPABEHCTB K  PEIICHUIO
MaTeMaTHUYECKUX 3a/1a4 U 33/1a4 U3 Pa3IMYHbIX 00J1aCTeil HAyKH U peanbHOM KU3HHU,
WHTEPHPETALNs ITOJTYYEHHBIX PE3YIIBTATOB.

DOyHKUUM U Tpaduku

I'padux xommosuimu ¢yHkuui. ['eomerpuueckue 00pa3bl ypaBHEHHH U
HEpaBEHCTB Ha KOOPJIWHATHOM TUIOCKOCTH.

Tpuronomerpuueckue PyHKIIMU, KX CBOMCTBA U IPpaPUKH.

I'paduueckue Meroabl pellieHUsi YpaBHEHUM M HepaBeHCTB. |'paduueckue
METO/Ibl PEIlICHU 3a/1a4 C TapaMEeTPaAMH.

Ucnonb3oBanue rpadukoB (PYHKIMA IS KUCCICIOBAHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIe BO3HHUKAIOT MPHU PEUICHUU 3aady U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEATBHOU KU3HU.

Hauajna MaTeMaTH4eCcKOro aHajan3a



[IpumeHeHne MpoOU3BOAHON K UCCIENOBaHUIO (DYHKINNA HA MOHOTOHHOCTb U
sKcTpeMyMbl. HaxoxaeHne HanbonbIero 1 HAMMEHbIIETro 3HaYE€HU I HEPEephIBHON
(YHKIIMM Ha OTpE3KeE.

IIpuMeHeHne NpPOW3BOMHOM I HAXOXKJICHUS HAWIy4yllero pELICHUs B
IPUKIAJAHBIX 3ajadax, Uil OIPEACIICHHs CKOPOCTM M YCKOPEHHMs Ipolecca,
3a1aHHOTO (hOPMYJION UK rpaduKOM.

IlepBooOpa3Has, OCHOBHOE CBOMCTBO mepBooOpa3HbIX. [lepBooOpa3HbIe
aneMeHTapHbIX QpyHkuuid. [IpaBuna HaxoxIeHUS TEPBOOOPA3HBIX.

WNHurerpan. I'eomerpuueckun CMBICII HMHTErpasa. Brruncienne
onpenenéHHoro uaTerpaia mo ¢popmyne Hetorona-JleiOnura.

[Ipumenenne uHTErpana sl HaXOXKIEHHUS IUIOMAACH IMIOCKUX (uryp u
00BEMOB F€OMETPUUECKUX TET.

[Ipumepsr pemenut auddepeHnrnanbHbIX ypaBHEHHH. MaTtemaTruueckoe
MOJICJIMPOBAHUE peaJbHBIX TPOLECCOB € MOMOLIBI0  auddepeHIaTIbHbIX
YPaBHEHUM.



IVNTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMSA YUEBHOI'O KYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH IPAXKIaHCKOM O3UIIMU 00YUAIOIIEroCs KaKk aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUIUCKOTO 0OIIECTBA, MPEICTABICHUE O MATEMATUYECKHUX
OCHOBaX (DYHKIIMOHMPOBAHUS PA3UYHBIX CTPYKTYp, SBICHHUHA, MPOICAYP
rpaXIaHCKoro  obmectBa  (BBIOOPBI, OMPOCBI W JApPyroe), yMEHHue
B3aMMO/JICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMHU B COOTBETCTBHM C HX
GYHKIHUSIMHU ¥ HA3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUUCKON Tpa)KJaHCKOW UJIEHTUYHOCTH, YBAXKEHUS K
MPOIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
UCIIOJIb30BAaHUE ATUX JOCTIDKCHMM B JPYTrUX HayKax, TEXHOJOTHSX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHHUS:

OCO3HaHMWE AYXOBHBIX LIEHHOCTEH POCCUIMCKOTO HapoJia, CHOPMUPOBAHHOCTD
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHXKCHUN HAYKU U ACSATEILHOCTHIO YUEHOT0, OCO3HAHUE JINYHOTO
BKJIa/ia B IOCTPOCHHUE YCTOMUMBOTO OYIYIIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYAS JCTETHKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a/1a4, PELICHU, pacCy>KIeHU, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3uUecKOro BOCIMTAHMS:

c(hOPMHUPOBAHHOCTh YMEHUS TMPUMEHATH MaTeMaTHYECKHUE 3HAHUS B
WHTEpecax 310pOBOTo U 0€30MacHOr0 00pasa >KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE IHMTAaHHE, COATAHCUPOBAHHBIM PEXKUM 3aHATHH U
OTIIbIXa, peryisipHas (u3nYecKasi akTUBHOCThH), (PU3NYECKOE COBEPIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TpPYyAYy, OCO3HAHHME IICHHOCTH TPYIOIO0Us, HHTEpEC K
pa3uuHbIM  chepaM  MPOdEeCCUOHAIIBHOM  JIESITEIBHOCTH,  CBSI3aHHBIM ~ C
MaTE€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeit mnpodeccud W peanu3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTU4yecKoMy  OOpa3oBaHUI0O U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU >KU3HM, TOTOBHOCTh K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUUECKHUX 3a/1a4 MAaTEMAaTHIECKON HAIIPABICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS



c(hOPMHUPOBAHHOCTh JKOJIOTMYECKOW KYyJIbTYPhl, TOHHUMAaHHUE BIUSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpe/Ibl, OCO3HaHUE TII00AIBHOTO XapaKTepa IKOJIOTHYECKUX MPoOJIeM, OpUeHTAIUS
Ha TIPUMCHCHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B 00JacTu
OKpY>Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW W OOIIECTBEHHOH MTPAKTUKH, TOHMMAaHUE MaTEeMAaTHIECKON
HAyKHU Kak cepbl 4eTOBEUECKOM IeITeTbHOCTH, STANOB €€ Pa3BUTHS H 3HAUUMOCTH
JUISL pa3BUTHUS IMBUIM3AIIMY, OBJIAJICHUE SI3IKOM MaTEMAaTUKU U MAaTEeMaTUYECKOU
KYJBTYpOU KaK CPEJICTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOCKTHYIO
U UCCIIEIOBATEINIbCKYIO JEATEIbHOCTh UHANBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/ibHBIC YHUBEPCAJIbHbIE Y4eOHbIC 1eiiCTBUSA

ba3oBble Jjornyeckue 1eicTBUA:

BBISIBISITh M XapaKTEPHU30BaTh CYLICCTBEHHBIE NMPU3HAKKM MATEMATHYECKHUX
OOBEKTOB, TIOHATUM, OTHOIIEHUH MEXIQy MOHATUSAMH, (HOPMYIUPOBAThH
OIIpe/IeNICHUs TOHATHUI, yCTaHAaBIMBATh CYIIECTBEHHbIN NMPU3HAK KJIacCU(pUKALIUH,
OCHOBaHUS J1s1 0000LIEHNS U CPaBHEHMSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A,

BOCIIpUHUMATh,  (OPMYJIUPOBAaTh U  IPeOOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPULATENbHbIC, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBIABJISITh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOPEYUS
B (pakrax, JaHHBIX, HAOJIONCHUIX U YTBEPKACHUSX, Mpeiaratb KpUTEpUU s
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

JeNaTh BBIBOJBI C HCHOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3AaKJIFOUEHUM, YMO3AKIIOUEHNH 110 aHAJIOTHH;

MIPOBOAUTH CAMOCTOATENIBHO J0KA3aTEILCTBA MATEMATUUECKUX YTBEPKIACHUN
(mpsiMble ¥ OT MPOTHUBHOTI0), BBICTpanBaTh apryMEHTALUIO, IPUBOJIUTE IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJCHUS U BHIBOJIBI;

BBIOMpATh CHOCOO pemieHus y4eOHOW 3amaud (CpaBHHBATh HECKOJBKO
BapHaHTOB PELIEHUS, BHIOMpPATh HauOoJee MOAXOASIIUN C yUETOM CaMOCTOSATEIBHO
BBIJICIICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBaregbcKue 1eHCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK HMCCIIENOBATEIILCKAN WHCTPYMEHT IO3HAHMS,
dbopMynaupoBaTh  BONPOCHI,  (UKCHPYIOUIME  MPOTUBOpEUHEe,  MNpodseMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH
CBOIO MO3ULINI0, MHEHHUE;

IPOBOJIMTH CAMOCTOSITENILHO CINTAHUPOBAHHBINA SKCIIEPUMEHT, HCCIIEIOBAHUE
10 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTHUeCKOro 00beKTa, SBJICHMUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IPOLIECCAMU;



CaMOCTOSTENFHO (HOPMYIUPOBATh OOOOIIEHUS W BBIBOJBI MO pe3yJbTaTaM
NpOBEAEHHOTO  HAONIONCHUS, WCCICIOBAaHUS, OICHHWBATh  JTOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB M 0000IICHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TWIpoOIlecca, a TakKe BBIIBHTATh
MIPE/IIOJIOKEHHUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBUSX.

Pabora ¢ unpopmanmeii:

BBISIBISITH 1eUIIMTHI HHPOpPMAIMH, JaHHBIX, HEOOXOIUMBIX IS OTBETa Ha
BOMPOC | JUIsI pEIICHU 3a/1a4H;

BBIOMPATHh HHPOPMAIUIO U3 HCTOYHUKOB PA3TUIHBIX THUIIOB, aHATU3UPOBATH,
CHUCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO PA3TUYHBIX BUAOB U (PopM
IPECTaBICHNUS;

CTPYKTYpUPOBaTh MH(OpPMAIIHIO, TPEACTABIATh €€ B pa3iMuHBIX (hopmax,
WLUTIOCTPUPOBATH TpaduvecKH;

OIICHUBATh HaAEKHOCTD uHbopMaIuu o CaMOCTOSITENIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBHS

Oo0wmenue:

BOCIPUHUMATh U (POPMYJINPOBATH CYKIEHHS B COOTBETCTBUU C YCIOBUSIMU U
LEJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U IIMCBbMEHHBIX TEKCTaxX, JaBaTb IOSCHEHWS II0 XOAYy pEILICHHUs 3a1ayu,
KOMMEHTHPOBATH IOJTYyYECHHBIN PE3yJIbTaT;

B X0/ie OOCYKJIEHHS 337aBaTh BOIMPOCHI M0 CYIIECTBY OOCYKIa€MOIl TEMBI,
npoOJeMbl, pelaeMoN 3aJadd, BBICKA3bIBATh WJEH, HAILIEJICHHbIE Ha IOHMCK
pEelIeHnsl, COIMOCTABIIATh CBOM CYXAEHUA C CYXICHUSIMHU APYTMX YYACTHUKOB
nuainora, oOHapyKMBaTh Pa3jiM4Me M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIJIACHS], CBOU BO3PAXKEHUS;

MPEACTABIIATh PE3YJIbTATHl PEIICHUS 3aa4M, DKCIIEPUMEHTA, UCCIIEN0BaHUA,
IPOEKTa, CaMOCTOSITENIbHO BbIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajad
IPE3eHTALUN U OCOOEHHOCTEN ayIuTOPUH.

PeryasiTuBHBIE YHHBEpPCAJIbHBbIE YUeOHbIE HeiiCTBHS

Camoopranusamnus:

COCTaBJIAThH IJIaH, AJITOPUTM pPElISHUs 3aJ1aud, BBIOUPATh CIIOCOO peIIeHUsI C
Y4ETOM MMEIOIHUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(MOpMAITUH.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIA HHTEJUICKT:

BJIAJIETh HaBBIKAMU  TO3HABATEIBLHONW  peduieKCMM Kak  OCO3HaHMS
COBEPIIAEMBIX JEUCTBUA M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAACTh
criocobamMu CaMOINPOBEPKHM, CaMOKOHTPOJISI TMpollecca W pe3yibTaTa perieHus
MaTEMaTHYECKOM 3a1auH;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYThH MIPU PEIICHUU 3aa4H,
BHOCHTH KOPPEKTHBBI B JEATCIIBHOCTh HA OCHOBE HOBBIX OOCTOSTENIBCTB, JAHHBIX,
HaWJIEHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;



OLICHHMBATh COOTBETCTBUE PE3Y/IbTATa LIETU U YCIOBUSAM, OOBACHATH PUYHHBI
JOCTHXKEHUSI WIIM HEJIOCTHKEHUS! PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eITEJIbHOCTD:

MOHUMAaTh ¥ UCIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON U UHAMBUIYabHON
paboTbl TpU pEHIeHUH YYeOHBIX 3ajay, MPUHUMATh I1€Jdb COBMECTHOM
JeSATEIbHOCTH, TJIAHUPOBATh OPraHMU3AIMI0 COBMECTHOW pPabOThl, pacrpeneisiTh
BUJIBI pa0OT, I0TOBAPUBATHCS, 00CYKAATh MPOLIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNMOBBIX (opMax paboThl (0OCyKaeHUS, OOMEH MHEHHI,
«MO3TOBBIE IITYPMbD) M UHBIE), BHITIOJIHATH CBOIO YacTh PA0OTH U KOOPAMHUPOBATH
CBOM JICHCTBHS C IPYTHMMH YWICHaMU KOMaH/Ibl, OIEHUBATh KAYECTBO CBOETO BKJIaJIa
B O0mMii TPOAYKT TIO KpUTEpUsM, CHOPMYIHUPOBAHHBIM  YYaCTHHUKAMU
B3aMMOJCHCTBHUSL.

HHPEAMETHBIE PE3YJIBTATBI

K konny oOydenuss B 10 kiacce oOydaromuics MHOJYYUT CIEAYIOLINE
IpeIMEeTHbIE Pe3yJIbTaThl IO OTIEIbHBIM TeMaM pabodeil MmporpaMMbl y4eOHOTO
Kypca «Anredpa u Havajla MaTeMaTUYECKOro aHaTU3a:

Yuciia v BBIYUCTICHUSA:

CBOOO/IHO OINEpPUPOBATh MOHATHSMH: PALMOHAIBHOE YHUCIO, OECKOHEUHas
nepuoanyeckas ApoOb, MPOLEHTHI, HPPALUOHAIBHOE YHMCIO, MHOYKECTBA
PAlMOHAIIBHBIX U ICMCTBUTENIBHBIX YUCET, MOLYJb AEHCTBUTENBHOTO YUCIIA;

MPUMEHATHh APOOM M MPOLEHTHl JJIA PEHICHUS NPUKIAIHBIX 3aJad U3
Pa3IMYHBIX OTPACIICH 3HAHUN U pEAIbHOW KU3HU,

MPUMEHSATH TPUOIMAKEHHBIE BIYMCIICHHUS], TPABUJIA OKPYTJICHUS, TPUKUIKY U
OLICHKY PE3yJbTaTa BBIYNCIICHUN;

CBOOOJHO OINEPUPOBATH IMOHATUEM: CTENEHb C IEJNbIM IOKa3aTesieM,
MCITOJIB30BaTh MOAXOASANIYIO (hOPMY 3aMUCH IEUCTBUTENIBHBIX YHCEIT JISl pEIIeHUS
MIPAKTUYECKUX 3a7a4 U MIPEICTABICHUS JAHHBIX;

CBOOO/IHO ONEpPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATypaJbHOM
CTEIICHH;

cBOOO/IHO ONEPUPOBATH MOHATUEM: CTETIEHD C PAllMOHAJIbHBIM ITOKa3aTeleM;

CBOOOZIHO OMNEpUPOBaTh NOHATHUAMU: JIOTapUPM UHKCIa, OECATHUUHBIE U
HaTypaJbHBIC JIOTApU(MBIL;

CBOOOJHO OIEPUPOBATH MOHATUSAMH: CHUHYC, KOCUHYC, TAHI€HC, KOTAaHT€HC
YUCJIOBOTO apTyMEHTA;

ONEPUPOBATh MOHATUAMU: APKCUHYC, APKKOCHUHYC U APKTAHTE€HC YUCIOBOTO
apryMeHTA.

YpaBHeHUS U HEPAaBEHCTBA:

CBOOOJIHO OMEpUPOBATh MOHATUSMU: TOXKIAECTBO, YpPaBHEHHUE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS U YPABHEHUSI-CIEACTBUS, PABHOCUJIbHBIE HEPABEHCTBA,;



OPUMEHSTh pa3IUYHbIE METOJbl PEIICHUS pAalHOHAIBHBIX M JIPOOHO-
palMOHAIbHBIX YpPaBHEHUH, NPUMEHATh METOJl HHTEPBAJIOB JJI1 pEIICHUS
HEPABEHCTB;

CBOOOZIHO OINEpUPOBATh MOHATUSAMU: MHOTOWIEH OT OJHOW NEPEMEHHOM,
MHOTOYJIEH C LENbIMU KO3 PUIIEHTaMU, KOPHU MHOTOUJIEHA, IPUMEHATD JIEJICHUE
MHOrOuYJ€Ha Ha MHOTOWIEH C OCTaTKoM, TeopeMy be3y u Teopemy Buera nus
pelieHus 3a1ay;

CBOOOZHO OMNEpPUPOBATh MOHATHSIMH: CHUCTEMa JIMHEHHBIX ypaBHEHUH,
MaTpuUId, ONPEACIIMTENb MATPUIBI 2 X 2 W €ero IeOMETPUYECKUH CMBICI,
UCIIOJIb30BaTh CBOWCTBA OmpeaenuTens 2 X 2 1uisi BBIYMCICHUS €ro 3HaueHus,
OPUMEHATH ONPEACTUTENN M PEIICHUS CHUCTEMBbl JIMHEWHBIX ypaBHEHUH,
MOJICJIMPOBATh PEaNbHBIE CUTYAIMH C TIOMOIIbIO CUCTEMBI JTMHEHHBIX ypaBHEHUH,
UCCJIENOBATh IOCTPOEHHBIE MOJENIM C IOMOILBI0 MaTpULl W OIpPEACIHUTEIEH,
UHTEPIIPETUPOBATH MOIYUECHHBIN pe3yNbTarT;

UCIOJb30BaTh CBOWCTBA JEWCTBUH C KOpPHSAMHU [UIs TpeoOpa3oBaHMs
BBIPAKCHU;

BBIMOJIHATH TPEOO0Pa30BAHUS YUCIOBBIX BBIPAKEHUH, COAEPKALIUX CTECIEHU
C pallMOHAJILHBIM [TOKA3aTeNEM;

UCIIOJIb30BaTh CBOICTBa norapudmon s npeoOpa3oBaHus
Jorapu(pmMUUECKUX BbIPAKECHUM;

cBOOOJHO OMEpHUPOBATh MOHATUSAMH: UpPpAIlMOHATbHBIC, MMOKa3aTeIbHbIC U
JorapupMuUecKre ypaBHEHHUs, HAXOAUTh UX PEIICHUS C TTOMOIIBIO PABHOCHIIBHBIX
MIEPEXO0/I0B MM OCYIIECTBIISIS MPOBEPKY KOPHEH;

MPUMEHSTh OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYIIBI ATl IpeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKCHHUIA;

CcBOOOMHO OMEpHUPOBATh TOHATHEM: TPUTOHOMETPUYECKOE YypaBHEHUE,
OPUMEHATh  HEOoOXOAuMble  (OpPMYJbl Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YpaBHEHUII;

MOJICIMPOBaTh pEalbHbIE CHUTyallUM Ha S3bIKE aireOpbl, COCTaBIATH
BBIPQXEHUS, YpPaBHEHUS, HEPABEHCTBA IO YCJIOBUIO 3aJaud, MHCCIENI0BATh
MOCTPOEHHBIE MOJIENIU C UCIIOJIb30BAHUEM alapara ajireophl.

DYyHKIUM U TPAPUKH:

CBOOOJTHO OTIEPUPOBATH MOHATUAMHU: (DYHKIIHS, CIOCOOBI 3a/1aHns QyHKIIUU,
B3aMMHO O0OpaTHble (QYHKIUU, Kommno3uuus GyHKUMA, Tpadux QyHKIUH,
BBITIOJIHATH 3JIEMEHTapHbIE MTPeoOpa3oBaHus rpapuKoB (PyHKIIUI;

CBOOOJHO OMEpUPOBaTh MOHATUSAMU: OOJACTH OMPENEICHUS U MHOKECTBO
3HaYeHUN QyHKINU, HYTH QYHKIIHHA, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOMHO OMNEpUPOBATh TOHATUSAMU: UYETHBIE W HEUYETHBIE (DyHKIUH,
nepuoanydeckre QyHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAaKCUMyMBbI U
MUHUMYMBI (pyHKIMH, HaumOoJblllee M HaMMEHbIIee 3HaueHHue (YHKIUU Ha
IPOMEXKYTKE;

CcBOOOHO OMEPUPOBAThH MOHATUSAMU: CTENEHHAs QYHKLHUS C HATYPAJbHBIM U
LEJNbIM [OKa3zaTeiaeM, rpapuK CTENeHHOW (YHKIMM C HATypaJbHBIM U LEJIbIM



nokasarenem, rpaguk KOpHs N-0il CTeneHH Kak (PyHKIHUU OOpaTHOW CTENEHHU C
HATypaJbHBIM MOKa3aTeJIeM;

OMepUpOBaTh MOHSATUSMU: JIMHEWHAs, KBaJ[paTU4HAs U JPOOHO-JIMHEWHAS
(GyHKIHU, BBITIOJIHATD 3JIEMEHTAPHOE UCCIEA0BAHUE U MOCTPOCHUE UX TPaUKOB;

CBOOOJIHO OIEPUPOBATH MOHATUAMM: MOKa3aTejabHas U Jorapugmuyeckas
GyHKUIMHA, UX CBOMCTBA U TrpauKH, HUCIOIb30BaTh MX TIpa@UKUA IS pEIICHUS
YPaBHCHUI;

CBOOOZHO OMEpUPOBATHh MOHATUSAMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
OIpEEICHNE TPUTOHOMETPUUECKUX (PYHKIIMI YUCIOBOIO apryMEHTa;

UCIIONIb30BaTh TrpapuKkd (QYHKIUA JJIS  HMCCIEJOBAHUS MPOIECCOB U
3aBHCHUMOCTEH TpU pelIeHUH 3a7ad U3 JPYTUX Y4eOHBIX MPEAMETOB U peantbHOMN
KHU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCIMOCTH MEXy BETUUMHAMU;

Havana mareMaTH4ecKOro aHaju3a:

CBOOOJIHO ONEpHUPOBATh MOHATHAMH: apuPMETHUECKas U TeOMeTpudecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi T€OMETpUUECKasi MPOrpecCUst, TUHEUHBIN U
HKCIOHEHLIUAJIBHBIN POCT, (POPMYJIa CIOKHBIX IPOLIEHTOB, UMETh MPEACTABICHUE O
KOHCTAaHTE;

UCIIOJIB30BaTh IPOTPECCUU JUIS PEUICHUS pEealbHBIX 3a7a4 IPHUKIATHOTO
XapakTepa;

CcBOOO/IHO ONEPUPOBATH MOHATUIMU: TIOCIIEI0BATENBHOCTD, CIIOCOOBI 3aaHH s
MOCJIEIOBATENbHOCTE, MOHOTOHHBIE M OTPAaHUYEHHBIE TOCIEAOBATEIBHOCTH,
NOHMMAaTh OCHOBBI 3apOXIACHUS MAaTeMaTHUYECKOro aHal3a KakK aHaiu3a
OCCKOHEYHO MAJIBIX;

CBOOOJHO OINEpUPOBaTh MOHSATUSAMU: HENPEPBhIBHbIE (DPYHKIUU, TOYKH
pa3psiBa rpaduka GyHKIMU, aCUMIITOTHI Tpadrka GyHKINH;

CBOOOJHO ONEpUpOBaTh MOHATHUEM: (PYHKIMsS, HENpEpbIBHAs Ha OTpPE3KE,
IPUMEHSATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI 7151 peLIeHUs 3a/1a4;

CBOOOZIHO ONEpUPOBaTh MOHATUSIMM: TeEpBas U BTOpas MPOU3BOIHBIC
dbyHKIIMH, KacaTelbHas K Tpaduky QyHKINY;

BBIYHCIIATH IPOU3BOJHBIE CYMMBI, IPOU3BENCHHS, YACTHOTO U KOMIIO3ULIUU
IByX (YHKIUH, 3HaTh IPOU3BOJIHBIEC AIEMEHTAPHBIX (PYHKIINIA;

UCIIOJIb30BaTh T€OMETPUYECKUN M (U3MUECKHI CMBICT TPOU3BOIHOMN s
pelIeHus 3a1a4.

MHosKecTBa M JIOTMKA:

CBOOOJHO  OMEpUpOBaTh MOHATHUSMHU: MHOXKECTBO, ONEpalUd  HaJ
MHOKECTBaMU;

UCIIOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar Juid  ONUCaHUsA
pea’bHBIX MPOLIECCOB U SBJICHHWM, MPU PEIICHUH 3a7ady W3 JAPYTUX Yy4eOHBIX
MPEIMETOB;

CBOOOJHO OINEpPUPOBATH MOHATUSAMU: OMPEIEICHHUE, TEopeMa, ypaBHEHHE-
CJIEJICTBUE, CBOMCTBO MaTeMaTHUYECKOTO 00BEKTA, 10Ka3aTeIbCTBO, PABHOCHIIbHBIC
YPaBHEHUS U HEPABEHCTBA.



K xonmy oOyuenus B 11 kJjacce 0Oy4arouuiics TMOJYYHUT CIETYIOIIHE
MpEeIMETHbIE PE3yJIbTaThl MO0 OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTeMaTUYECKOTr0 aHaTU3a:

Yucia 1 BIYUCICHHUA:

CBOOOJTHO OMEPUPOBATH TMOHATUSMU: HATYypallbHOE M LIEJI0€ YHUCIO,
MHOJKECTBA HATYPAJIbHBIX U LEJIBbIX YUCEJ, UCIIOJIb30BaTh IIPU3HAKU JICIUMOCTH
uenbix yucen, HOJl u HOK HaTypanibHBIX 4Mcen sl pelieHus 3a1a4, IPUMEHSTh
anroput™m EBkina;

CBOOOZIHO OINEpUpPOBaTh TMOHATHEM OCTAaTKa [0 MOJYJIO, 3alUCHIBATh
HaTypaJIbHBIE YHCIIA B PA3JIMYHBIX ITO3UIIMOHHBIX CUCTEMAX CUNUCIICHHUS;

CBOOOZHO OMEpUPOBATh MOHATUAMU: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE UYMCIa B alreOpandecko u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIOIHATH apu(METHUECKUE ONepalii ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOZIHO ONEpUPOBATh MOHATUSAMU: UpPpALMOHAJIbHBIC, [TOKA3aTEIbHbIE U
jJorapu(pMUUECKUEe HEpPAaBEHCTBA, HAXOAUTb UX PEUIEHUS C  IOMOILBIO
PaBHOCWIBHBIX IIEPEX0/I0B;

OCYIIECTBIISAITh OTOOp KOpPHEM MpU pEIIeHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOOJHO OIEpUPOBATh MOHATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXoaumble (OPMYJIBl Il  PELICHHWS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO ONEpUPOBATh NOHITUSAMU: CUCTEMA U COBOKYITHOCTh YPaBHEHUH U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, NPPAMOHAIBHBIX, MIOKA3aTENbHBIX U
Jorapu(pMUUECKUX YpaBHEHUI U HEPABEHCTB;

pemarb paLMOHAJIbHBIE, MppalyoOHaJbHBbIE, II0OKa3aTEeIIbHBIE,
jgorapupMuyeckue U TPUTOHOMETPUYECKHWE YpaBHEHUS] U  HEpPaBEHCTBA,
COJZIeprKalllie MOYJIM U IIapaMeTpBhl;

OPUMEHATH rpaduueckre MEeTOIbl AJIsl PELEHUS] ypaBHEHUI U HEPABEHCTB, a
TaKXKe 3a/1a4 ¢ apaMeTpaMy;

MOJICIMPOBaTh pEalbHbIE CUTyallUM Ha s3bIKe aireOpbl, COCTaBIAThH
BBIPDAXKEHNs, YPAaBHEHMUS, HEPABEHCTBA M HMX CHCTEMBI MO YCIOBHUIO 33/a4H,
UCCJIENOBATh IOCTPOCHHBIE MOJIETM C HCHOJIB30BAHUEM ammapara aiareOpsl,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pE3yJIbTaT.

DYyHKIUMU U TPaPUKH:

CTPOUTh TpauKd KOMIO3ULUHU (PYHKIHMN C MOMOIIBIO 3JIEMEHTAPHOTO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX (YHKIIMIA;

CTPOUTH TEOMETpUYecKue oOpa3bl YypaBHEHMM M HEpPaBEHCTB Ha
KOOPJIMHATHOM INIOCKOCTH;

CBOOOZHO OMEpUpPOBaTh MOHATUSAMHU: TpadUKU TPUTOHOMETPUUECKUX

(yHKmii;



OPUMEHATh (YHKUMU [Js MOJCIMPOBAHUS W HCCIEAOBAHUSA DPEaTbHBIX
IPOIIECCOB.

Hayana MaTeMaTH4eCKOro aHau3a:

MCIIOJIb30BaTh MPOU3BOAHYIO JUIsl UCCIIEIOBaHUS (PYHKIIMM HA MOHOTOHHOCTD
U 9KCTPEMYMBI;

HaXOJIUTh HauOoJIbllIee U HAMMEHBIIIee 3HAaUCHUsI (YHKIIMY HETPEPHIBHON Ha
OTpE3KE;

MCIIOJIb30BaTh MPOM3BOAHYIO /I HAXOXKJIEHUS HAWIYYIIero pEIIeHUs B
MPUKIIATHBIX, B TOM YHCJIE COIMATbHO-3KOHOMHYECKHUX, 3a/1a4ax, JJIsl OMpeeIeHuUs
CKOpPOCTH M YCKOPEHHUs Ipoliecca, 3a1aHHOro (hopMyJIoi Win rpaduKoM;

CBOOOZHO OMNEpUPOBATh TMOHSATHUSAMHU: TMEPBOOOpa3HasA, OMpPEACIEHHBIHI
UHTETpaJl, HAXOJWUTh TMEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKIMNA M BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnua;

HaXOAMTH IJIOLIAIN TUIOCKUX GUTYpP U OOBEMBI TEN ¢ TOMOIIbIO UHTETpaa;

UMETh NPEJCTaBICHUE O MAaTEMaTUYECKOM MOJEIMPOBAHMU HA TPUMEpE
cocraBieHus U pepeHnaIbHbIX YpaBHEHUH;

pelarh NpUKIagHbIe 33Ja4d, B TOM YHUCIIE COLUAIbHO-3KOHOMUYECKOTO U
($U3NYECKOTO XapaKkTepa, CpeACTBAMU MAaTEMAaTUYECKOTO aHaIU3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NPOrpamMMbl Bcero Kontpoaensie — IpakTiieckue o0pa3oBaTte/ibHbIC
padoThI padoTshI pecypenr
MHOXECTBO I€CTBUTEIIbHBIX YHUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEWHBIX
YpaBHEHUU
5 Oynkuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
LEJIBIM I10Ka3aTeIeM
3 ApudmeTrueckuil KOpeHb N-Oi CTENEHHU. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas ¢pynkuus. [lokazarensHbie 10 1
YpaBHEHUS
5 Jlorapudpmuueckas GpyHKIUS. 18 1
Jlorapudmudeckue ypaBHEHUS
5 Tpuronomerpuyeckue BeIpaXXeHUs U 29 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHH 10
HenpepsiBabie pynkiuu. [IpouszBoanas 20
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n MPOrpaMMblI Bcero Konrpoabnpie  Ipakruieckue odpa3oBaTebHbIE
padoThI padoTshI pecypeni
1 HccnenoBanue GyHKIIHIA C ITOMOIIBEO 99 1
MIPOU3BOJIHOM
2 [TepBooOpasHas u HHTETpAI 12 1
3 I'paduku TPUrOHOMETPHUUECKUX (HYHKIIHA. 14 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 HppanuoHaibHbie, TOKa3aTeIbHbIC U 24 1
JorapupMHUUECKUE HEPABEHCTBA
KomriekcHbie gncia 10
HarypanbHble u niensie yncna 10
CucTeMBbl paroHaTBHBIX, HPPAMUOHATBHBIX
7 MIOKa3aTeIbHBIX U JOrapu(pMUUEcKux 12 1
ypaBHEHUH
8 3amaqu ¢ mapameTpamMmu 16 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HaHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




HOYPOYHOE IINTAHUPOBAHUE

10 KUIACC
KoJsnuecTBO 4acoB JJIeKTPOHHBbIE

Ne Hara uudposbie

Tema ypoka KonTposabubie  [Ipakruyecku
n/n yp Bcero 06 pot ¢ pﬁ cexne U3yuyeHHusi o00pa3oBaTe/IbHbIE

a00ThI a00ThI
p p pecypcsl

1 MHOXeCTBO, ornepaluy HajJ MHOKECTBAMH 1 1

HX CBOMCTBA
2 Juarpammel Diinepa-Benna 1
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO 1

amnmapara JJis peIIeHHs 3a1a9
PammonanpHbie ynciaa. OOBIKHOBEHHEIC U

4 JECSITHYHBIC POOH, TTPOIIEHTHI, 0ECKOHCUHBIC 1
MepHOANYECKHe Ipoou

Parmonanpubie ynciaa. OOBIKHOBEHHEIC U

) JeCSITUUHBIE POOU, MPOLIEHThI, OECKOHEUHbIE 1
MepHOANYECcKUe poou

[Tpumenenue apobeii 1 IPOIEHTOB IS

6 pELIECHNS TPUKJIAIHBIX 33]1a4 1

7 [Tpumenenue apobeii 1 IPOIEHTOB IS 1
peILIeHHs TPUKIIAJIHBIX 33]1a4

8 HeiicTBuTenbHble uncia. PanimonaabHbIe U 1
HWppalMOHAIIbHBIC YHCIIa

9 ApuI/I(I)MeTI/I‘{eCKI/IC OIEepanuu ¢ 1
JEWCTBUTEIbHBIMHA YHCIIAMHU

10 Mopaynp A€MCTBUTEIBHOTO YHCIIA U ET0O 1

CBOMCTBA

[TpubnmxEHHBIE BRIYUCIICHUS, TIPaBHUIIa
11 OKPYTJICHHS, IPUKUIKA U OIICHKA PE3yJIbTaTa 1
BBIUMCIICHU I




OCHOBHBIE METO/BI PELIEHUS LIENBIX U IPOOHO-

12 palnMoHaIbHBIX YPAaBHEHUN U HEPABEHCTB

13 OCHOBHBIE METO/IbI peLICHHUS LEIbIX 1 IpoOHO-
palOHaJIbHBIX YPABHEHUM U HEPABEHCTB

14 OCHOBHBIE METOBI PELLEHNAA LENbIX 1 IpoOHO-
palnMoHaIbHBIX YPAaBHEHUI U HEPABEHCTB
MHorowieHsl OT OAHON nepeMeHHou. [lenenue

15 MHOI'O4YJI€Ha HA MHOTOYIEH C OCTaTKOM.
Teopema bezy

16 MHoOrouieHsl ¢ HelbIMH KOA(PPUIUEHTaAMH.
Teopema Buera

17 Pemienue cuctem JMHEHHBIX YpaBHEHHH

18 Pemienue cuctem JMHEHHBIX YpaBHEHHUH
Marpuia cucTeMbl JMHEHHBIX YpaBHEHUH.

19 Onpenenurens MaTpULLbI 2x2, ero
rE€OMETPUUYECKUI CMBICI U CBOMCTBA;
BBIUHCIICHHE €r0 3HAYCHUS
Onpenenurens MaTpuLbl 2X2, €ro

20 rE€OMETPUUYECKUI CMBICI U CBOMCTBA;
BBIUHCIICHHE €r0 3HAYCHUS

21 [Ipumenenue OMpENeNUTENs JUIst PeLleHHS
CHCTEMBI JINHEHHBIX ypaBHEHUN

29 Permenne MPUKJIa/IHbIX 33711 € NOMOLIbIO
CHCTEMBI JINHEHHBIX ypaBHEHUN

23 Pemenue NPHUKIATHBIX 3324 € NOMOLIBIO
CHCTEMBI JINHEHHBIX ypaBHEHHUN
KonTponbhas pabora: "PannonansHble

24 ypaBHEHMs U HepaBeHCTBA. CUCTEMBI
JIMHEWHBIX YpaBHEHUH"

DyHKIUA, CTTOCOOBI 3aaHus (PYHKITHH.
25 B3aumnuo obparubie ¢pynkimnu. Kommnosurms

byHKIHA




I'padux GpyHkumu. DneMeHTapHbIe

26 .
npeoOpa3zoBanus rpadUKOB GYHKIIHHA
O6mnacTh ornpenesaeHus] © MHOKECTBO 3HAUCHUN

27 ¢ynkuuu. Hynmu ¢pynkuuu. [IpomexyTku 3HaK
MIOCTOSIHCTBA
UéEtHbIe 1 HEUETHBIC (PYHKITUH.

28 [lepuonnueckue ¢pynkunu. [IpomexyTku
MOHOTOHHOCTH (pYHKIIMH
MakcuMyMbl U MUHUMYMBI (DYHKIIHH.

29 HauGonbIiiee u HanMeHbIIIee 3HAYCHHE
(GYHKIIUN Ha IPOMEKYTKE

30 Jluneitnas, kBagpaTH4Has U APOOHO-IMHEHHAS
GbyHKIIUU

31 DeMeHTapHOe UCCIIEeIOBAaHUE U TIOCTPOCHUE
rpauKOB ATUX PYHKITUN

32 DneMeHTapHOE UCCIIEIOBAaHNE U TTIOCTPOCHUE
rpadukoB 3TuX GpyHKIUN

33 Crenens c 1eNbIM NIOKa3aTeneM. bunom
Hprorona

34 Cremnens c 11e7bIM TIOKa3aTeneM. bunom
Hprorona

35 CrenenHast GyHKIIHS ¢ HATypaJIbHBIM H LIE€JIbIM
nokazaresnem. E€ cBolicTBa u rpaduk

36 KonTponpnas pabora: "Crenennas QyHKIUS.
E€ croiicTBa u rpadux"

37 ApudmeTnueckuii KOpeHb HaTypaibHON
CTENEHU U €ro CBOMCTBA

38 Apudmernueckuit KOpCHE HaTypaJIbHOU
CTETNIEHHU U €ro CBOMCTBA

39 [TpeoOpazoBaHus YUCITOBBIX BBIPAKCHUH,

COACPpIKAIINX CTCIICHU U KOPHU




40

41

[IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHM,
COZEPIKALLMX CTEIIEHU U KOPHU

[Ipeo6pa3oBaHUs YUCIOBBIX BbIPAKECHHUIH,
coJiepKallluX CTENEeHU U KOPHU

42

WppanmonansHble ypaBHeHUs. OCHOBHbIE
METO/bl PEIICHHS UPPALMOHATBHBIX
YpaBHEHUU

43

WppanmonansHble ypaBHeHN. OCHOBHbIE
METO/bI PELICHHS UPPALMOHATBHBIX
YpaBHEHUU

44

Wppanumonanshblie ypaBHeHNs. OCHOBHbIE
METO/bl PEIICHHS UPPALMOHATBHBIX
YpaBHEHUU

45

PaBHOCHIIBHBIE IEPEXOBI B PELICHUU
HMPPALMOHAIIBHBIX YPABHEHUN

46

47

PaBHOCHIIbHBIE TIEpEXObI B PELICHUH
UPPAaLMOHAIBHBIX YPaBHEHUI

PaBHOCUIIBHBIE TIEPEXOBI B PELLICHUU
HMPPALMOHAIIBHBIX YPABHEHUN

48

49

50

PaBHOCHIIbHBIE TIEPEXObI B PELICHUH
UPPAaLMOHAIBHBIX YPaBHEHUI

CaoiicTBa 1 rpaduk KOpHS N-0if CTENEHN KaK
(GyHKIIMM 00paTHOM CTENEeHU C HaTypalbHbIM
[I0Ka3aTeseM
CaoiicTBa 1 rpa@uK KOpHS N-OM CTETEHN KaK
¢GyHKIMK 0OpaTHOM CTENEHH ¢ HATypaIbHBIM
ITOKa3aTeneM

51

KonTponbnas pabora: "CsoiicTBa u rpaduk
KOpHs N-0ii cTenenu. MpparoHanbHbie
ypaBHEeHUs"

52

CreneHb ¢ pallMOHAIBHBIM TTOKA3aTeNeM U €€
CBOMCTBA




CreneHsb ¢ palluOHAIBHBIM [T0OKA3aTEIEM U €€

53 . 1
CBOMCTBa

54 CreneHb ¢ palOHAJILHBIM IIOKa3aTeIeM U eé 1
CBOMCTBA

55 [TokazarenbHast GyHKIHS, €€ CBOIICTBA U 1
rpaduk

56 Hcnons3oBanue rpaduka GyHKIUN 115 1
peuieHusl ypaBHEHUI

57 Hcnonp3oBanune rpaduka GyHKIMHA 115 1
peleHys ypaBHeHUH

58 [lokazarenbHble ypaBHEeHUS. OCHOBHbIE 1
METO/Ibl PelIEHUs I0KA3aTEeNIbHBIX YPaBHEHUI

59 IToka3zarenbHble ypaBHEeHUs. OCHOBHBIE 1
METO/bI pEIICHUS MOKA3aTEIbHBIX YPaBHEHUI

60 [TokazarenbHble ypaBHEeHUS. OCHOBHbIE 1
METO/IbI pelIeHUs OKA3aTEeIbHBIX YPaBHEHUI

61 KontponbHas padora: "[lokazaTenbHas 1
¢yukus. [lokasaTenbHble ypaBHeHUS"

62 Jlorapudwm uucna. CoiicTa norapugpma 1

63 Jlorapudm uucna. CoiicTBa jJorapudpma 1

orapu¢m uucna. CoiicTBa jorapudpma

64 JI C 1

65 JlecATUUHBIE U HATypaJIbHbIE JOTapH(pMbI 1

66 JlecATUUHBIE U HATypaJIbHbIE JTOTapH(pMbI 1

67 IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX 1
Jorapu@msl

68 [TpeoOpa3oBanue BRIpaKEHNUH, COACPIKAIINX 1
sorapupmbl

69 [TpeoOpa3oBanue BRIpaKEHNUH, COACPIKAIINX 1
sorapupmsbl

70 Jlorapudpmuueckas pyHKIus, €€ CBOWCTBA U 1

rpaduk




Jlorapudmuueckas pyHKuus, €€ CBOWCTBA U

n rpaduk

79 Hcnons3zoBanue rpaii)m(a byHKIMM 15
pelIeHHs ypaBHEHHN

73 Hcnons3oBanue rpau(plznca GbyHKIMU 1715
pellieHus ypaBHEHU
Jlorapudmuueckue ypaBueHus. OCHOBHbIE

74 METOBI peIIeHUs JIOTapu(PMUIECKUX
ypaBHEHUH
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

75 METOBI peIIeHUs JIOTapu(PMUIECKUX
ypaBHEHUH
Jlorapudmuaeckue ypaBaeHus. OCHOBHBIE

76 METO/IbI PEIICHHS JIOTApUPMUUECKUX
YpaBHEHUU

77 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH
Jorapu(pMHUUECKUX ypaBHEHUN

78 PaBHOCHIIbHBIE TEPEXO/IbI B PEILICHUH
Jorapu(PMUYECKUX YpaBHEHUM

79 Kontponbnas pabdota: "Jlorapudpmuueckas
¢ynkuus. Jlorapupmuueckue ypaBHeHus"

80 Cunyc, KOCUHYC, TAHT€HC U KOTaHT'€HC
YHCJIOBOTO apryMeHTa

81 Cunyc, KOCHHYC, TAHT€HC U KOTaHT'€HC
YHCJIOBOTO apryMeHTa

82 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC
YHCIIOBOTO apryMeHTa

83 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC
YHCJIOBOTO apryMeHTa
Tpuronomerpuyeckasi OKpy>XKHOCTb,

84 oIpeJieIeHue TPUTOHOMETPUUYECKUX (QYHKIUN

YHCJIOBOTO apryMeHTa




Tpuronomerpuyeckas OKpyKHOCTb,

85 onpe/ielICHUE TPUTOHOMETPUUYECKHUX (DYHKITHI 1
YHCIIOBOTO apryMEHTa
86 OcHOBHBIE TPUTOHOMETPUYECKHE (OPMYITBI 1
87 OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1
88 OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1
89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1
90 Hp606p8.3013aHI/Ie TPUTOHOMETPUYIECKUX 1
BBIpOKEHU I
91 Hpeo6pa3033aHHe TPUTOHOMETPUYECKHIX 1
BBIPAKCHUH
92 Hp606p8.3013aHI/Ie TPUTOHOMETPUYECKUX 1
BBIpOKEHU I
93 Hpeo6pa30vBaHHe TPUTOHOMETPUYECKHIX 1
BBIPAKCHU
94 Pemenne TpUroHOMETpUYECKUX ypaBHEHUI 1
95 Pemenne TpUroHOMETpUYECKUX ypaBHEHUN 1
96 Perrenne TpUrOHOMETPHUUECKUX YpaBHEHHUN 1
97 Pemrenne TpUroHOMETpUYECKUX YPaBHEHUN 1
98 Perrenne TpUrOHOMETPHUUECKUX YpaBHEHHUN 1
99 Pemienne TpUrOHOMETPHUUECKUX YpaBHEHHUI 1
100 | PermmeHue TPUTOHOMETPHUUECKUX YpaBHEHHUN 1
KonrtponbHas pabdora: "Tpuronomerpuyeckue
101  BBIpakeHUS ¥ TPUTOHOMETPHUYECKHE 1
ypaBHeHus"
ITocnenoBarenbHOCTH, CIIOCOOBI 3aaHUS
102 [ocienoBarenpHocTel. Meron 1
MaTeMaTHYeCKON MHAYKIIUU
MOHOTOHHBIE U OTPAHUYECHHBIE
103 rmocJenoBaTeabHOCTH. MicTopus aHamu3a 1

OECKOHEUYHO MAaJIbIX




104  Apudmernueckas mporpeccus 1

105 | T'eomerpudeckas mporpeccus 1

106 BbeckoneuHo yObIBarolasi reOMeTpUIecKast 1
nporpeccus

107 Cymma 6eCKOHequo yOBIBarOIICH 1
reOMETPHUECKON IPOTPECCUU

108 JIMHENHBIN 1 SKCIOHEHIUAIIBHBIN pocT. Yncio 1
e. @opMyIa CII0KHBIX POLIEHTOB

109 JIMHENHBIN 1 SKCIOHEHIUAIIBHBIN pocT. Yncio 1
e. @opMyIa CII0KHBIX POLIEHTOB

110 Vcnonb30BaHue NPOrpeccuu i peleHus 1
peanbHBIX 3a/1a4 IPUKIIAHOTO XapaKTepa

111 KOHTpOJII)Ha;'?I pabora: "[locienoBaTeIbHOCTH U 1
porpeccuu

112  HenpepbiBHBIE QYHKIUHU U UX CBOMCTBa 1

113 Touka pa3pbiBa. ACUMITOTHI IpadUKOB 1
byHKIMIA

114 | CsoiicTBa (yHKIIMI HENIPEPHIBHBIX HAa OTPE3KE 1

115 | CsoiicTBa (hyHKIMI HEMPEPHIBHBIX HA OTPE3Ke 1

116  Mertoa HHTEpBAJIOB JJIsl peIlIeHUs] HEPABEHCTB 1

117 | Mertoa nHTEepBaJIOB JJIsl pellIeHUs] HEPABEHCTB 1

118  Mertoa HHTEpPBAJIOB JJIsl peIlIEHUs] HEPABEHCTB 1

119 [TpumeHeHne CBOMCTB HETIPEPBHIBHBIX (PYHKLUIH 1
IUTSL peIIeHus 33124

120 [TpumeHeHne CBOMCTB HETIPEPBHIBHBIX (PYHKLUIH 1
IUTSL peIIeHus 33124

121  IlepBas u BTOpas NpOM3BOAHBIC (YHKIIUU 1

122 ()npeﬂeneHHf,reomeTpnquKHﬁ(muncn 1
IIPOU3BOIHOM

123 Onpenenenue, GU3NIECKUN CMBICIT 1

MPOU3BOAHOMN




124 | VYpaBHeHHe KacaTeIbHOU K TpaguKy GyHKIHUU 1
125 | VYpaBHeHue KacaTeqbHOU K TpauKy GyHKIUU 1
126  IIpou3BojaHBIC JIEMEHTAPHBIX (DYHKIMNA 1
127  IIpou3BojaHBIC JIEMEHTAPHBIX (QYHKIMNA 1
198 [Tpon3BoaHasi CyMMBI, IPOU3BEICHHUS, 1
YAaCTHOTO U KOMIO3UITMH (QYHKITHHA
129 [Tpou3BoaHast CyMMBI, TPOU3BEICHHS, 1
YAaCTHOTO U KOMIO3UIMH (YHKITUHA
130 [TpousBoaHas CyMMBI, IPOU3BEACHUS, 1
9aCTHOTO ¥ KOMITO3UIMU (YHKIUH
131 | KontposbHas pabdota: "[IpousBogHas" 1 1
132 HOBTOPG?HG, 06061116"}1146, CHCTEMaTH3aIHs 1
3HaHMU: "YpaBHEHUS
133 HOBTOPe'I:IHe, 06061'1'16Hne, cHCTeMaTH3alus 1
3HaHuii: "OyHKIKUH
134 | HroroBas KOHTpOJIbHAs paboTa 1 1
135  Hrorosas KOHTpoJbHas paboTa 1 1
136 HOBTOPGHI/IG, 0000I11IeHNEe, CUCTEMATH3AINS 1
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KJIACC

KoJsnuecTBO 4acoB DJIeKTPOHHbIE
Ne Tema VDOKA K I ara uugposbie
M YeCcKH
n/n yp Bceero Oﬁl-lTpo.]IL HbIE pﬁaKT" eckue H3yuyeHHusi o0Opa3oBaTeJibHbIE
200THI 200TEI
pabo p pecypchl
1 [IpumeneHnne nporu3BOJHON K UCCIIEI0BAaHUIO 1
(GyHKIIMH HA MOHOTOHHOCTB Ml 9KCTPEMYMBI
ITIpnMenenne Tpou3BOJHOM K MCCIICTOBAHUIO
2 N 1
(GyHKIIUI HA MOHOTOHHOCTB M 9KCTPEMYMBI
3 [IpumeneHnne nporu3BOJHON K UCCIEA0OBAHUIO 1
(GyHKIIMH HA MOHOTOHHOCTB Ml 9KCTPEMYMBI
ITIprnMeHnenne Tpou3BOJHOM K MCCIICTOBAHUIO
4 N 1
(GyHKIIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI
ITprMeHeHne MPOU3BOIHOM K MCCIIEJOBAHUIO
5 N 1
(yHKIIMI HA MOHOTOHHOCTB U 9KCTPEMYMBI
IIprMeHeHne MPOU3BOIHOM K MCCIIEJOBAHUIO
6 N 1
(yHKIIMI HA MOHOTOHHOCTB U 9KCTPEMYMBI
7 Haxoxnenue HanOOJIBIIEro ¥ HAaUMEHBIIIETO 1
3HaYeHUS HEMPEPHIBHOM (PYHKIIUU HA OTpE3Ke
8 Haxoxaenre HanOOJIbIIEr0 M HANMEHBIIIETO 1
3HAYEHMS HEMPEPHIBHON (DYHKITUN HA OTPE3KE
9 Haxoxnenne HanOOIBIIIEro ¥ HAUMEHBIIIETO 1
3HAYEHUS HEMPEPHIBHON (PYHKIIUU HA OTpE3Ke
10 Haxoxxaenre HanOOJIbIIEr0 M HANMEHBIIIETO 1
3HAYEHMS HEMPEPHIBHON (DYHKITUN HA OTPE3KE
11 Haxoxxaenre HanOOJIbIIEr0 M HANMEHBIIIETO 1
3HAYEHHS HEMPEPHIBHON (DYHKITUN HA OTPE3KE
19 Haxoxxnenne HanOOJIBIIEro ¥ HAUMEHBIIIETO 1
3HAYEHUS HEMPEPHIBHON (PYHKIINU HA OTpE3Ke
IIpumenenre NpoOU3BOAHON IS HAXOXKICHUS
13 1
HAWIYYIIEro peuieHus B MPUKIAAHBIX 3aa4ax




[Ipumenenne npou3BOIHOM 1Sl HAXO0XKACHUS

14 HAWTYYILIEro PeleHus B IPUKIATHBIX 3aa4ax .
[IpumeHneHne mpoOU3BOTHON I OMpPEe/IeIICHUs

15 CKOPOCTU U YCKOPEHUS IIpoliecca, 3aJaHHOTO 1
dhopmymoit uiu rpagukom
[IpumeHneHne mpoOU3BOTHON I OMpPEIeIICHUs

16 CKOPOCTH U YCKOPEHUS IIpoliecca, 3aJaHHOTO 1
dbopmyoit uiu rpadhukomMm

17 Komnosurus ¢hyHkimit 1

18 Komnosurus dyHkimit 1

19 Komnozumust pyHKIImi 1

20 FGOMeTpI/IIIGCIfI/IC o0Opa3bl ypaBHEHM Ha 1
KOOPJIUHATHOMN TUIOCKOCTH

21 FeOMeTqueCISHe o0pa3bl ypaBHEHHI Ha 1
KOOPJMHATHOH MJIOCKOCTH

29 KonTponbnas padora: "UccnenoBanue 1
(GYHKIUH ¢ TOMOIIBIO TPOU3BOTHON"

23 IlepBooOpasHasi, OCHOBHOE CBOMCTBO 1
IepBOOOPA3HBIX

o [TepBooOpasHbIe dNeMEHTapHBIX (QYHKITUH. 1
[TpaBuia HaX0XIEHHSI IEPBOOOPA3HBIX

o5 [TepBooOpazHbIe AeMEHTAPHBIX (YHKITHA. 1
[IpaBuiia HaX0XA€HUS IEPBOOOPAZHBIX

26 Wuterpain. ['eomeTpuyeckuii cMbICI HHTErpajia 1

97 Brruncnenue onpenenéHHOro HHTErpaa mo 1
dhopmyne HeroTona-Jleiionuma

28 Brrauciienmne onpeneaéHHOTO HHTETpaja 1Mo 1
¢dbopmyne Hetotona-Jleitoamia

29 [IpuMmeHeHne uHTETrpaia g HaXOXKACHUS 1

IO IEH TIIIOCKUX PUTyp




[Ipumenenne nHTErpaia sl HAXOXKIACHUS

30 N
00BEMOB reOMETPUYECKHX TEJ

31 [Tpumeps permenuit nuddepeHIuaTbHbIX
YpaBHEHUU

30 [Tpumeps! penennii qudhepeHInaTbHBIX
YpaBHEHUU
MatemaTtuueckoe MOJEIUPOBAHHUE PEAIbHBIX

33 MIPOIIECCOB C MOMOIIBIO AH(PepeHIHaTbHBIX
ypaBHEHUH

34 Konrponbnas padota: "[lepBooOpazHas u
uHTerpan”

35 Tpuronomerpuyeckue GyHKIIMH, UX CBOHCTBA
U TpaduKu

36 Tpuronomerpuueckne GyHKINHU, UX CBOMCTBA
U rpaduKu

37 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA
U rpaduku

38 Tpuronomerpuyeckue GyHKINH, UX CBONCTBA
U rpaduKu

39 Tpuronomerpuueckue GyHKLIUHU, UX CBOICTBA
U rpaduku
OT100p KOpHEH TPUTOHOMETPUUYECKHX

40 YPaBHEHUH € TOMOIIBI TPUTOHOMETPUUECKON
OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

41 YPAaBHEHUH € TOMOIIBI0 TPUTOHOMETPUUECKON
OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

42 YPaBHEHUH € TOMOIIBI TPUTOHOMETPUUECKON

OKPY>KHOCTH




OT60p KOpHEH TPUTOHOMETPHIECKHUX

43 YpaBHEHHUH C MTOMOIIbIO TPUTOHOMETPHUYECKON 1
OKPY>KHOCTH

44 PemreHne TpUroHOMETPUYECKUX HEPABEHCTB 1

45 Pemrenne TpUroHOMETPUYECKUX HEPABEHCTB 1

46 PemreHne TpUroHOMETPUYECKUX HEPABEHCTB 1

47 Pemenne TpUroHOMETpUYECKUX HEPABEHCTB 1
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUYCCKHUX (DYHKIIHIA. 1
Tpuronomerpuueckue HepaBeHcTBa"

49 OCHOBHbBIE METO/Ibl PELLICHHS T0Ka3aTeIbHBIX 1
HEPaBEHCTB

50 OCHOBHBIE METO/bI PELICHUS TTOKAa3aTENbHbIX 1
HEPaBEHCTB

51 OCHOBHbBIE METO/IbI PEeLICHUS TOKA3aTEeIbHBIX 1
HEPaBEHCTB

59 OcCHOBHBIE METO/BI PELICHUS MTOKAa3aTENbHbIX 1
HEPABEHCTB

53 OCHOBHBIE METOABI PEILIEHUS 1
Jorapu(pMHUUECKUX HEPABEHCTB

54 OCHOBHBIE METOABI PEILIEHUS 1
JorapuMUUECKUX HEPABEHCTB

55 OCHOBHBIE METO/BI PELICHUS 1
JorapupMHUUECKUX HEPABEHCTB

56 OCHOBHBIE METOABI PELLIEHUS 1
JorapuMUUECKUX HEPABEHCTB

57 OcCHOBHBIE METO/BI PELICHUS 1
UppaloHaIbHBIX HEPABEHCTB

58 OCHOBHBIE METOABI PELLIEHUS 1

UppalMOHANIbHBIX HEPABEHCTB




OcHoBHBIC MCTOJbI pCHICHUS

59 UppalMOHAIbHBIX HEPABEHCTB

60 OCHOBHBIE METO/1bI PEeLLICHUS
UppalMOHALHBIX HEPABEHCTB

61 I'paduueckue MeTo b1 pelIeHus
UppalMOHAIbHBIX YPaBHEHHUH

62 I'padpuueckue MeTo bl peieHus
UppaMOHAIBHBIX YPaBHEHHH

63 I'paduueckue MeTo b1 pemieHnus
[0Ka3aTeIbHbIX YpaBHEHUN

64 I'paduueckue METOIBI pELICHNUS
[IO0Ka3aTeJIbHbIX HEPABEHCTB

65 I'paduueckue MeTo bl peLeHus
Jorapu(pMHUUECKUX YpaBHECHUN

66 I'paduueckue METOIBI pELICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

67 I'paduueckue MeTo bl peLIeHus
Jorapu(MHUIECKUX HEPABEHCTB
I'paduueckue METOIBI pELICHUS

68 MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX
YpaBHEHUU
I'paduueckue MeTOIbI peLIeHUs

69 MOKa3aTeIbHBIX U JIOTapU(YMUIECKIX
YpaBHEHUH
I'paduueckue MeTOIbI peLIeHUs

70 MOKa3aTeIbHBIX U JIOTapu(PMUIECKIX
HEPaBEHCTB
I'paduueckue MeTOIbI peLIeHUs

71 MOKa3aTeIbHBIX U Jorapu(pMUIecKux

HEPABEHCTB




KonrtponsHas pabdora: "UppanuoHaibHeie,

72 MOKa3aTeIbHBIC U JJOTapU(DMUUECKHE 1
HepaBeHCTBa"
KommiekcHbie uncna. Anredpandeckas u

73 TPUTOHOMETpHUYECKast (POPMBI 3amucu 1
KOMIIJIEKCHOTO YHCIIa
KommiekcHbie uncna. Anredpandeckas u

74 TpUTOHOMETpUYECKast (POPMBI 3arucu 1
KOMILIEKCHOTO YHCIIa

75 Apudmernaeckue onepaniy ¢ KOMIICKCHBIMH 1
YHCIIaMU

76 ApudmeTrrueckue onepanuu ¢ KOMIIEKCHBIMU 1
YHCIaMU

77 I/I306pa)KeHI/IeVKOMHJ'IeKCHBIX quceln Ha 1
KOOPJMHATHOH MJIOCKOCTH

78 I/I306pa)KeHI/I€vKOMHJ'IeKCHBIX qucell Ha 1
KOOP/AMHATHOH MJIOCKOCTH

79 ®opmyna Myaspa. Kopau n-oii ctenenu us 1
KOMILIEKCHOTO YHCIIa

80 ®opmyna Myaspa. KopHu N-oit ctenenu u3 1
KOMIIJIEKCHOTO YHCIIa
[TpuMeHeHre KOMIIEKCHBIX YMCeN JUIs

81 petieHns GU3NYecKUX U reOMETPUIECKUX 1
3ajau

82 KonTposnpHas padora: "KoMiekcHbie gucia' 1

83 HatypaybHble u 1esble Yrcia 1

84 HarypanbHble u 1ienble yncna 1

85 [TpuMeHeHre TPU3HAKOB IETMMOCTH TIEITBIX 1
qucen

86 [TpumMeHeHre TPU3HAKOB IETMMOCTHU IENIBIX 1

YHUCCJI




HpI/IMeHeHI/Ie MMPU3HAKOB ACIMMOCTH LICIIBIX

87 yucen: HOJl u HOK

88 [IpuMeHeHne MPU3HAKOB ACIIUMOCTH HEIIBIX
gucen: HOJI u HOK

89 [TpuMeHeHHEe TPU3HAKOB JAETUMOCTH IEITBIX
YHUCEN: OCTATKH 110 MOIYJIIO

90 [IpuMeHeHne MPU3HAKOB ACIIUMOCTH LEIIBIX
9HCEeI: OCTATKH 110 MOIYITIO
[TpuMeHeHHE TPU3HAKOB JICTUMOCTH IEITBIX

91 yucen: anroput™ EBkiuaa uis pemeHus 3aaad
B IIEJIBIX YHCIIaX

92 Kontponbnas padota: "Teopus nenbix uncen"
Cucrema ¥ COBOKYITHOCTh YPaBHEHHIA.

93 PaBHOCHIILHBIE CUCTEMBL U CHCTEMBI-
CICACTBUS
Cucrema ¥ COBOKYITHOCTh YPaBHEHHIA.

94 PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBI-
CICACTBHUS

95 OCHOBHBIC METO/Ibl PELICHNs CHCTEM 1
COBOKYITHOCTEH PaIlMOHAIBHBIX YpaBHEHUN

9% OcCHOBHBIE MeTvozn,I PEIICHHS CHCTEM U }
COBOKYITHOCTEH UPPAIlMOHATILHBIX YPaBHEHHIA

97 OcCHOBHEBIE MeTvom)I PEIICHHS CHCTEM U §
COBOKYITHOCTEH MTOKA3aTENbHBIX YpaBHEHUN

98 OCHOBHBIE METO/Ibl PELLICHNs CHCTEM 1
COBOKYITHOCTEH TTOKA3aTeIbHBIX YpaBHEHUN

99 OCHOBHBIE METOBI PEIICHUS CUCTEM U
COBOKYITHOCTEH JIOrapu()MUUECKUX YPaBHEHHIA

100 OCHOBHBIE METOBI PELICHUSI CUCTEM U
COBOKYITHOCTEH JIOTapu(PMHUIECKUX YpaBHCHUM

101 [IpumeHeHne cUCTEM K PEIICHUIO

MAaTCMAaTUUCCKHUX 3aJia4 U 3aaa4 U3 pa3JIMIHbIX




o0acTeil HayKH U peaybHOM KU3HH,
UHTEPIPETAINS TOJTYUYCHHBIX PE3yJIbTaTOB

[IpumeHeHne CUCTEM K PELICHHUIO
MaTeMaTUYeCKUX 3a/1a4 U 3a/1a4 U3 Pa3IuIHbIX

102 . . 1
obsacTeil HayKH U pealbHOM KU3HH,
MHTEPIpPETANs MOJYICHHBIX PE3YJIbTaTOB
[TpumMeHeHre HEPAaBEHCTB K PEIICHHIO

103 MaTeMaTHYeCKUX 3a]a4 U 3a/1a4 U3 Pa3InyHbIX 1
o0JacTeil HayKH U peaybHOM KU3HH,
MHTEpIpeTalys NOJyYeHHBIX pe3yJIbTaToB
KonTponbnas pabota: "Cucrembl

104 panMoHaATBHBIX, UPPAIIMOHATEHBIX 1
MOKa3aTeIbHbIX U JIOrapu(PMUIECKUX
ypaBHEHHH"

105 PannoHasibHbIe ypaBHEHHUs ¢ TapaMeTpamMu 1

106 PanmonasibHbIe HEpaBEHCTBA € apaMeTpaMHu 1

107 PanmonasibHbIE CUCTEMBI C TApaMETPaMU 1

108 HppaunoHanbHble YpaBHEHUS, HEPABEHCTBA C 1
napameTpamu

109 HppanmoHaibHbIe CHCTEMBI C TapaMeTpaMu 1

110 [Toka3zaTtenpHBIE YpaBHEHUS, HEPABEHCTBA C 1
napameTpamu

111 [TokazaTenbHbIE CHCTEMBI C TAPAMETPAMHU 1

112 Jlorapudmuueckue ypaBHEHHsI, HEPAaBEHCTBA C 1
napameTpamu

113 Jlorapudmuueckue cuCTEMbI ¢ TapaMeTpamMu 1

114 Tpuronomerpuueckrue ypaBHEHUS C 1
napamMeTpamu

115 Tpuronomerpuveckrne HepaBeHCTBA C 1
napameTpamu

116 TpuroHomeTpuveckue CHCTEMBI C 1

napameTpamu




117

118

[TocTtpoeHue u uccnenoBaHue
MaTEMaTHYECKUX MOJENIECH PEAIbHBIX
CUTYyalUi C IIOMOLIbIO YPABHEHUH C
napaMeTpamMmu

ITocTpoenue u uccnenoBaHue
MaTEMaTHUECKUX MOJIENIEN pealbHbIX
CUTYyallUii C IOMOIIBIO CUCTEM YpaBHEHUH C
napameTpamu

119

120

[TocTpoeHue u uccnenoBaHue
MaTeMaTUYECKUX MOJENEH peaabHbIX
CUTYalllil C MOMOIIBIO CUCTEM YPABHEHUH C
rnapameTpamu

KonTponbnas pabora: "3anauu c
napamerpamu”

121

122

123

[ToBTOpeHue, 0600IIEHNE, CHCTEMATH3 AL
3HaHui: "YpaBHeHus"

[ToBTOpeHue, 0600IIEHNE, CHCTEMATH3 A
3HaHui: "YpaBHeHus"

[ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "YpaBHeHus. Cuctembl ypaBHeHUI"

124

125

[ToBTOpenue, 0600IIEHNE, CHCTEMAaTH3 AL
3HaHui: "HepaBeHncrsa"
[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHuil: "HepaBencrsa"

126

127

128

[ToBTOpenmEe, 0000IIEHNE, CHCTEMATH3AIIHS
3HaHui: "HepaBeHncTna"

[ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL
3HaHui: "[IponsBoaHas u e€ npuMeHeHue"
[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHuii: "[IpousBoaHas u e€ npumeHenue"

129

[ToBTOpEeHME, 0000IIIEHNE, CUCTEMATH3 AL
3HaHui: "[IponsBoaHas u e€ npumeHeHue"




[ToBTrOpenue, 0000IIEHNE, CUCTEMATH3AIHS

130 o " 1
3HaHui: "MHTETpan u ero npuMeHeHue
[ToBTOpEHME, 0000IIEHNE, CHCTEMATH3 AL
131 o w " 1
3HaHuii: "OyHKUKUH
[ToBTrOopenue, 0000IIEHNE, CUCTEMATH3AIUS
132 . . 1
3HaHuii: "OyHKIKUH
[ToBTOpEHME, 0000IIEHNE, CHCTEMATH3 AL
133 . " 1
3HaHuii: "OyHKUKUH
134 HToroBasi KOHTpOJIbHAsL paboTa 1 1
135 Hroroast koHTpoIbHAs paboTa 1 1
136 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATHU3 AL 1
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 136 10




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC
Kon .
T IIpoBepsiemble Hpe/MeTHbIe Pe3y.IbTATLI 0CBOEHUS OCHOBHOM
o0pa3oBaTe/IbHOI POrpaMMbl CpeHero 001ero 00pa3oBaHus
pe3yJbTara
1 Yucna v BBIYUCIICHUS
11 OnepupoBaTh MOHATUSMHU: palMOHAIBHOE U JICWCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAsI U AECATHYHAS IpOOb, TPOICHTHI
19 BI)}’HOJ'IHSITB apudmernyeckue  omnepanuu = C¢  palUOHaJbHBIMU U
JICCTBUTEIILHBIMU YHCIAMHU
13 BeimonHATe npuOinKEHHBIC BEIYUCIICHUS, HCTIOJb3Ys! IPABUIIA OKPYIJICHHS,
JIeNIaTh TPUKUAKY U OLIEHKY pe3yJibTaTa BEIYUCICHUI
OnepupoBaTh MOHSATUSMHU: CTENEHb C IEJNBIM IOKa3aTelieM, CTaHIapTHas
14 dopma 3amuicu NEHCTBUTENBHOTO YHMCIIA, KOPEHb HATYPaJbHOW CTETCHH;
UCIOJIb30BaTh MOIXOIAIIYI0 (OpMY 3amUCH JEUCTBUTEIBHBIX YHUCEN I
peLIeHHs MPAKTUYECKHX 33/1a4 U IPEACTABICHHUS JAHHBIX
OnepupoBaTh MOHATHAMHU: CHHYC, KOCHHYC U TaHT€HC NMPOU3BOIBHOTO YIJIa;
1.5 UCIIONb30BAaTh  3alUCh  MPOU3BOJIBHOTO  yIyila  4Yepe3  oOpaTHBIC
TPUTOHOMETPHUYECKUE (PYHKITHH
2 YpaBHEHUs 1 HEPABEHCTBA
OnepupoBaTh TOHSATHSIMH: TOXJIECTBO, ypaBHEHHE, HEPAaBEHCTBO, IIEIIOE,
2.1 palroHanIbHOE, UppaloHaIbHOe ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPHUYECKOE YPaBHEHUE
29 BremonusaTe npeoOpa3oBaHusi TPUTOHOMETPUUYECKUX BBIPAXKEHHUH U peliaTh
TPUTOHOMETPHUYECKUE YPABHEHHS
BeImonHATE mpeoOpa3oBaHus IENBIX, PAMOHAIBHBIX W HPPAMOHAIBHBIX
2.3 BBIPQXXEHUH W pelaTh OCHOBHBIE THIIBI I[ENbIX, PalMOHANBHBIX U
UppaIMOHATIFHBIX YPaBHEHHUI U HEPABEHCTB
24 [TpuMeHSTHh ypaBHEHHS M HEPABEHCTBA ISl PEIICHUS] MAaTEMATHIECKHX 3a/1a4
' W 3a]71a4 U3 pa3IMuHbIX 00acTel HAyKH U peallbHOM KU3HU
MonenupoBaTh peajbHbIE CUTyallUd Ha S3bIKe anreOpbl, COCTaBIATH
2.5 BBIPOKEHUS, YPaBHEHUs, HEPABEHCTBA MO YCIOBUIO 3a/Ia4M, HMCCIIEOBATH
MOCTPOCHHBIE MOJIENIN C MCIIOJIb30BAaHUEM arIapara ajareopsl
3 OyHKIMH U TpaduKu
OnepupoBaTh NOHATUSAMU: (QYHKIUSA, CIOCOOBI 3aaHus QYHKIMH, 00JIacTh
3.1 OTIpe/ieNIeHUs] © MHOXKECTBO 3HaUYeHUH (QyHKINH, rpaduK (YHKIMH, B3AUMHO
obOpatHbie GyHKITUN
39 OnepupoBaTh TOHATHSAMH: YETHOCTh M HEYETHOCTh (YHKIWH, HYIU
' (GYyHKLNHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonws3oBath rpaduku GyHKIUN A pelIeHus] ypaBHEHUI
34 Ctpouth u unTaTh rpauKu TMHEHHONW (QYHKIIUU, KBAAPATHUYHON (QYHKIINU,
CTeTeHHOU ()YHKIIMH C IEJIBIM MTOKa3aTeIeM
Ucnonp3oBate Tpaduku (QYHKOUN JUIsI UCCIENOBAHMS TIPOIIECCOB |
3.5 3aBUCUMOCTEH NpU pEIIeHWH 3a/ad U3 JPYIHX YUeOHBIX NpPEAMETOB U

peasibHOM JKHU3HH, BbIpaXaThb (pOpMyIaMH 3aBUCUMOCTU MEX]Ty BEIMUYMHAMHU




Hauama MaTeMaTH4eCKOro aHajan3a

OHepI/IpOBaTB IHOHATHUAMU. ITIOCICAOBATCIBHOCTD, apI/I(l)MeTI/I‘-IeCKaSI n

4.1 reoMeTpUYecKas Iporpeccuu
42 OnepupoBaTh MOHATHAMH: OECKOHEUHO yObIBarolass TeoMeTpHyYecKas
mporpeccusi, cyMmMa 6€CKOHEYHO yOBIBAIOIICH reOMETPUIECKON IPOTPECCUH
4.3 3aaBaTh MOCIEA0BATENHPHOCTH PA3IMIHBIMU CIIOCOOAMU
44 Hcrnonb3oBaTh CBOMCTBA MOCIE0BATEILHOCTEM U MPOTPECCUI JIJISt PEIICHUS
pealibHBIX 3aJ1a4 MPUKJIAJHOTO XapaKTepa
5 MHoxecTBa U JIOTHKa
5.1 OrnepupoBaTh NOHITHSIMU: MHOKECTBO, ONIEpAI[UU HaJl MHOYKECTBAMHU
Hcnonb3oBath  TEOPETUKO-MHOKECTBEHHBIM — ammapaTr JUisl  ONHCaHUs
5.2 pealIbHBIX MPOLECCOB U SIBJICHUM, IPU PEIICHUH 3a/1a4 U3 JIPYTHX y4eOHBIX
MPEAMETOB
53 OnepupoBaTh  MOHATUSIMH:  OINpEICIICHHE,  TeOopema,  CJCICTBHE,
JI0Ka3aTeNbCTBO
11 KJIACC
Kon .
T IIpoBepsiembie NpeIMeTHbIE Pe3y.IbTaTbl 0CBOCHUs OCHOBHO
e o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeHero 001ero odpa3oBaHust
1 Yucna v BBIYUCIICHUS
OnepupoBaTh MOHATUSMHU: HATypallbHOE, LIEJI0€ YHCIO; HCIOIb30BaTh
11 MPU3HAKU JIEIMMOCTH UEJbIX YHUCEJ, PA3JIOKECHHE 4YHUCIa Ha MPOCThIE
MHO>KUTENH sl pEIICHUs 33124
1.2 OnepupoBaTh MOHATHEM: CTEIIEHD C PAllMOHAIIBHBIM [TOKA3aTEIeM
13 OrnepupoBaTh MOHATHAMU: JorapudM YHUCIa, NECATUYHBIE U HATypaJbHbBIC
norapudmsl
2 YpaBHEHMs 1 HEpaBEHCTBA
[IpumeHsTh  CBOMCTBa CTeMEHW [JJs MpeoOpa3oBaHMsl  BBIPAKEHUH,
2.1 OTIEpPUPOBATh TOHATUSIMH: TI0KAa3aTEIbHOE YpPaBHEHHE M HEPABEHCTBO;
pemaTb OCHOBHBIE THIIBI IOKA3aTEIbHBIX YPABHEHUI U HEPABEHCTB
BremonusaTe mpeoOpa3oBaHHs BBIPAKEHUH, COAepKAIIUX Jorapudmsr;
2.2 OTIEpUPOBATH TOHATUSIMH: JIOTAPUPMUUECKOE ypaBHEHHE M HEPABEHCTBO;
peliaTh OCHOBHBIE TUIIBI JJOTapU(PMHUUECKUX YPaBHEHHUM U HEPABEHCTB
2.3 Haxonutpb perieHust mpoCcTeUInX TPUTOHOMETPUIECKUX HEPABEHCTB
OrnepupoBaTh MOHATUSMHU: CHUCTEMa JIMHEWHBIX YpaBHEHUU U €€ pelieHue;
24 MCIOJIb30BaTh CUCTEMY JIMHEMHBIX YpaBHEHUW JUIsl pEUICHUSI TPAKTUYECKHUX
3ajad
25 HaxongvaemeHHﬂ MIPOCTEUIINX CUCTEM M COBOKYIHOCTEM palOHAIbHBIX
YpaBHEHU U HEPABEHCTB
MonenupoBaTh peanbHbIe CHUTYallMM Ha S3bIKE aireOphl, COCTaBIATh
2.6 BBIPOKCHHS, YpaBHEHUs, HEPABEHCTBA M CHUCTEMBI 1O YCIOBHUIO 3ajadH,
HCCJIEIOBATh MMOCTPOSHHBIE MOJIENIN C UCTIOJIB30BAHUEM arlapaTa anreopbl
3 OyHKIMH U TpaduKu




OnepupoBaTb MOHATHAMHU: IepHOAUYEcKass (YHKLIUSA, MPOMEKYTKH
MOHOTOHHOCTH ()YHKIIMHM, TOYKH HKCTpeMyma (GYHKIHUH, HauOoJblliee W

3.1 HaVMEHbIIee 3HAYCHHUs (YHKIUMU HA MPOMEKYTKE; HCIOJIB30BaTh UX JUIA
uccienoBanusi QyHKINUU, 3aJaHHOU rpaduKkoM
OnepupoBaTh MOHATUSAMU: I'padUKH MMOKA3aTENbHOM, JTorapu@MUUEecKol U
3.2 TPUTOHOMETPUUYECKUX (YHKIMNA; H300pakaTh HMX Ha KOOPAMHATHON
IJIOCKOCTH U UCIIOJIb30BATh IS PEIICHUS] ypaBHEHUI U HEPABEHCTB
33 N3o0pakaTh Ha KOOPIMHATHOM TIOCKOCTH rpa(l)m(n HHHefIHBIXpraBHeHHfI u
MCTIOJIb30BATh MX JJIsl pEIICHHS CUCTEMbI IMHEWHBIX YpaBHEHU
34 Hcnonb3oBate Tpapuku (GYHKUMH A7 HMCCIENOBaHHUS IPOLECCOB U
3aBHCHUMOCTEH U3 IPYruX y4eOHBIX TUCIUILUINH
4 Hauana marematnyeckoro aHaansa
OnepupoBaTh NOHATHAMU: HEMIPEPBIBHAS (DYHKIMS, IPOU3BOAHAS (PYHKIUH;
4.1 UCIIOJIb30BaTh T'€OMETPUYECKUl U (DU3MUECKUl CMBICT MPOU3BOAHOMN IS
pelieHns 3a1a4
42 HaxoauThs mpou3BOIHBIC SIIEMEHTAPHBIX (DYHKIUH, BBIYUCIISTH IIPOU3BOHbIC
' CYMMBI, IPOU3BEJCHHS, YACTHOTO (DYHKIIUH
Hcnonp30BaTh MPOU3BOAHYIO JUIS HCCIEAOBAHUS (PYHKIIMM HA MOHOTOHHOCTD
4.3 U OKCTPEMYMBI, TPUMEHSTHh PE3YJIbTaThl HCCIENOBAHUS K IMOCTPOCHHIO
rpadukoB
44 Hcnonp30BaTh MPOU3BOAHYIO IS HAXOXKIEHUS HAWIYYILIEro pPEIIeHUs B
NPUKJIAJIHBIX, B TOM YHCJIE CONMATBHO-9KOHOMHUYECKHX, 3a1auax
45 OnepupoBaTh TMOHATHAMHU: TEPBOOOpa3Hasi W HMHTErpaJl; IOHUMATh
' reOMEeTPUYECKUN U PU3NIECKUI CMBICI HHTETpaia
16 HaxonuThk mepBooOpasHbie 3JI€MEHTApHBIX (YHKIHUN, BEIYUCIATH UHTETPAT
' o popmysne HetoTona — Jleitbnuna
47 Pemate mpuxiagHble 3a7aud, B TOM YHCIIE COLUAIbHO-3KOHOMHYECKOTO U

(u3rYecKoro xapakrepa, CpeJICTBAMU MaTEMaTHYECKOTO aHAIN3a




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC
Kox IIpoBepsiemblii 3jIeMEHT COePKAHUSA
1  Ywcna u BelUMCICHUS
Panmonanbubie yncna. OOBIKHOBEHHBIE U IECATUYHBIE IPOOH, IIPOLIEHTHI, 0ECKOHEUHBIE
11 Uepuonuueckue npodu. Apudpmernyeckue onepanuy C palMoOHAIBHBIMU YHCIIAMU,
npeoOpa3oBaHUsl YUCIOBBIX BbIpakeHUH. [lpuMeHenune npoGeil W MPOLEHTOB IS
pELICHUs IPUKIAJHBIX 3a7a4 U3 PA3IMYHBIX OTpaciell 3HaHUN U pPEaJIbHOM JKU3HH
JeiicTBuTenpHble uncia. PannoHanbHble U MppalMoHaibHble yuciaa. ApupMeTuyeckue
1.2 omepanmuu ¢ ACHCTBUTENbHBIMH yuciHamu. [IpuOnmxEHHbIE BBIYUCICHUS, MpaBUIIa
OKpPYIJICHUS, IPUKKJIKA U OLICHKA Pe3yJIbTaTa BIUYUCICHUN
Crenens ¢ nenbM nokaszarenem. CtannaptHas Gpopma 3anucu AeHCTBUTEIbHOIO YUCIA.
1.3 Hcnonb3oBaHWe NMOAXOAsAUICH (OPMBI 3alMCH JIEHCTBUTENBHBIX YUCEN JUIS PELICHUs
IIPAKTUYECKUX 3a7a4 U NPEACTABICHUS JAHHbIX
14 Apudmernueckuit KOpeHb HaTypaibHOH creneHu. JleficTBua ¢ apudmeTnyecKuMu
KOPHSIMHM HaTypaJlbHON CTENEHU
15 CuHyC, KOCUHYC U TAHT€HC YHCIIOBOTO apryMeHTa. APKCUHYC, apKKOCHHYC, apKTAaHI'€HC
YKCJIOBOTO apryMeHTa
2 | YpaBHEHHS U HEPABEHCTBA
2.1  ToxmecTBa M TOXJIECTBEHHBIC TPEOOPA3OBAHHUSI
29 [Ipeobpa3oBanue TPUTOHOMETPUUYECKUX BbIpaskeHUN. OCHOBHBIE TPUTOHOMETPUYECKUE
bopMmyIbl
23 VYpaBHeHue, KopeHb ypaBHeHHsA. HepaBeHCTBO, pelieHHe HepaBeHCTBa. MeTon
MHTEPBAJIOB
2.4 | PemieHue 1enbIX ¥ IPOOHO-PAIIIOHAIGHBIX YPaBHEHUI U HEPABEHCTB
2.5 | Pemenue nppaiyioHaJIbHBIX YpaBHEHHUH U HEPABEHCTB
2.6 | PemeHue TpUroHOMETPUUYECKUX YpaBHEHUI
27 [TpuMeHeHne ypaBHEHUI 1 HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX 33/1a4 U 3a]1a4 U3
pa3IUYHbBIX 00J1aCTe HayKH U pealibHOM JKU3HU
3  @yHKuuu U rpapuKu
31 @yHKIMs, crnocodbl 3amanus ¢(yHkuumu. I'papuk ¢dynxuuu. Bsaumao oOparHble
byHKIIMHN
32 OO6nacte ompeneneHuss W MHOXECTBO 3HaueHMH QyHKuuu. Hymmu QyHKnum.
[IpomexyTKH 3HAaKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (PYHKIUU
33 CreneHHas pyHKIUS ¢ HATYpaJIbHBIM U LIENbIM Noka3aTeneM. E€ cBolicTBa u rpaduxk.
CaoticTBa U rpaguK KOpHsI N-Oi CTENeHH
34 TpuronomeTrpuyeckass OKpPYKHOCTb, OIpEeAeNeHUE TPUTOHOMETPHUUECKUX (PYHKIIMMA
YKCIIOBOTO apryMeHTa
4  Hauana MaTeMaTHYECKOT0 aHAJIN3a
41 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUs  IOCIENOBATEIbHOCTEH. MOHOTOHHBIE
MOCJIEI0BATEIbHOCTH
492 ApudmeTrnueckass UM TreomMeTrpuyeckas mporpeccuu. beckoHeduHo —yObIBaromiast

TCOMCTPHUYICCKAA IIPOrpecCus. CYMMa OECKOHEYHO Y6BIBaIOIJ_IeI7I FCOMCTquCCKOﬁ




nporpeccur. PopMysia CIOXKHBIX MpOLEHTOB. lMcnonp30BaHHWE HPOTpeccUH IUIs
pELICHHs PEANIbHBIX 3aJa4 IPUKJIAIHOTO XapaKTepa
5  MHoxecTBa U JOruKa
MHoxecTBO, onepanuu HaJl MHOKecTBaMHU. J(narpammel Ditniepa — Benna. [Ipumenenue
5.1  TeopeTuKO-MHOKECTBEHHOTO arrapara sl ONMCAHUsI pealbHbIX IIPOLIECCOB U SIBJICHUH,
IPY PELICHUH 33/1a4 U3 JPYTUX y4eOHBIX IPEAMETOB
5.2 | OnpeneneHue, TeopeMa, CIeJICTBUE, J0KA3aTEIbCTBO
11 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
1 Yucna v BBIYKMCIIEHUS
1.1 | HarypanbHsble u 1ensle yncna. IIpuzHaku 1e1MMOCTH LeIIbIX YUCel
1.2 | CreneHsb ¢ palioHaIbHBIM MOKa3aTeneM. CBOWCTBA CTEIICHH
1.3 | Jlorapudm uncna. JlecsiTHUHBIC M HATYpaJIbHBIE JIOTAPU(HMBI
2 YpaBHEeHUs U HEpaBEHCTBA
2.1  IIpeobpa3oBaHue BBIpAKECHHUNA, COACPIKAIMX JIOTAPU(MBI
2.2  IIpeoOpa3oBaHue BBIPAKECHHUN, COACPIKAIINX CTENCHH C PAIlHOHAIBHBIM TIOKa3aTeIeM
2.3 IIpumepbl TPUrOHOMETPHUECKUX HEPABEHCTB
2.4  Iloka3arenbHble YpaBHEHUs U HEPABEHCTBA
2.5  Jlorapubmuyeckue ypaBHEHHs U HEPABEHCTBA
26 CI/ICTE:MLI JIMHEMHBIX XpaBHeHHﬁ. Pemenne npukiagHeIX 3aa4 ¢ IOMOIIBIO CUCTEMBI
JMHENHBIX YpaBHEHUN
2.7  Cucremsl 1 COBOKYITHOCTH PallMOHAJBHBIX YPABHECHUN M HEPABEHCTB
28 [IpumeHeHne ypaBHEHH, CUCTEM U HEPABEHCTB K PELICHUIO MaTEMaTUYECKUX 3a]a
¥ 33/1a4 U3 Pa3InYHbIX 00JIaCTel HAYKU U peallbHOW KU3HU
3 @yHKIMH U TpaduKu
Oyukuus. [lepuonuueckne @yHkuuu. IIpoMexyTkn MOHOTOHHOCTH (YHKIIMH.
3.1  Makcumymbl ¥ MUHUMyMBbl (yHKUIuH. HauOonbllee M HauMeHbIIee 3HauCHHE
(YHKIIMHM Ha IPOMEKYTKE
3.2  Tpuronomerpuyeckue (HyHKINH, X CBOMCTBA U TpaduKH
3.3  TloxkazartenpHas u orapudmudeckas GyHKIMH, UX CBOWCTBA U TPapUKU
3.4  Hcnonw3oBanue rpadukoB GyHKIMN ISl pEIICHUs] YpaBHEHUH 1 JIMHEHHBIX CHCTEM
Hcnonw3oBanne rpadukoB PyHKITUN ISl UCCIIEOBAHUS TTPOIIECCOB U 3aBUCUMOCTEH,
3.5 | KOTOpbl€ BO3HUKAIOT IPU PELICHUH 3a/1a4 U3 APYTUX YUEOHBIX PEIMETOB U peallbHOM
KU3HU
4 Hayana maTemaTnueckoro aHajinsa
4.1  HenpepsiBHble GyHKIMU. MeTOJ] MHTEPBAJIOB JJIsl pEIICHUS] HEPABEHCTB
4.2  TlpoumsBoanas ¢pyHkuuu. ['eomerpuueckuil 1 pU3MUECKH CMBICIT TPOU3BOIHOM
43 [IpousBoanbie 3neMeHTapHBIX (QyHKIMA. DOpPMYyNIbl HAXOXKICHHUS IMPOU3BOIHOM
CYMMBI, IPOU3BEICHUS U YACTHOTO (YHKIUI
[IpumeHeHre TPOU3BOJHOW K UCCIEJOBAaHMIO (PYHKIMI HAa MOHOTOHHOCTb U
4.4  skcrpemyMmbl. HaxoxaeHne HauOOJBIIEr0 M HaUMEHbBILIETr0 3HaYeHUs (YHKIMU Ha
OTpe3Ke




4.5
4.6
4.7

[IpumeHeHre TPOU3BOTHON JIsT HAXOXKICHUSI HAUTYUIIETO PEIICHUS B MPUKIIATHBIX
3ajavax, Ui ONpeAesIiCHHst CKOPOCTH MpoIiecca, 3a1aHHOT0 (OpMYITOH HITH TpaduKOM
[TepBooOpaznas. Tabnuia mepBoOOPa3HBIX

HHTerpai, ero reoMeTpuyuecKkuii U (pu3nyeckuii cMbICHI. BrluuciaeHue uHTerpaia mo
dopmyne Hetorona — JleiiOHuma




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePSIEMOro
TpeOOBaHMS

IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATaM OCBOEHUS
OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl CpeHEro 0011ero
oOpa3oBaHus

BJIaIIeHI/Ie MCTOAaMHM OOKa3aTCJbCTB, aJIrOpUTMaMH pPCIICHHA 3aaad,
yMmeHue (HOpMyIHpOBaTh M ONEPUPOBATH TOHATHSIMH: OIpEICIICHHE,
aKCMOMa, TeopeMma, CIEJCTBHE, CBOWCTBO, IPU3HAK, J0Ka3aTEIbCTBO,
PaBHOCHIIbHBIC (POPMYIIMPOBKH; MPUMEHATh UX; YMEHHE (POPMYITHPOBATH
oOpaTHOE W TMPOTHBOIIOJIIOKHOE YTBEPKICHUE, MPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, HCIIOJIb30BaTh METOJ] MAaTeMaTUYeCKOH WHIYKIIUU;
MMPOBOAUTH AOKA3ATCIBbHBIC PACCYKACHUA MTPU PCHICHUHA 3alda4, OLICHHUBATD
JIOTHYECKYI0  MPABWIBHOCTh  PACCYyKICHHUW; YMEHHE  OIEPHPOBATH
MOHATHUAMU:. MHOKCCTBO, IIOJMHOXKCCTBO, OIICpallMM HaJd MHOXCCTBAMU,
YMEHHUE HCII0JIb30BaTh TEOPETHKO-MHOXKECTBEHHBIN armapar JJisi OICaHHs
PCAJIbHBIX NPOUCCCOB U SIBJIEHUU U IIpu pC€IICHUU 3a7da4, B TOM 4YHCJIC M3
JIPYrUX Y4eOHBIX TPEJAMETOB, YMEHHE OINEpUPOBaTh MOHATHSAMH: Tpad,
CBSI3HBIA Tpad, JAepeBo, IMUKI, rpad Ha IJIOCKOCTH; YMEHHE 3a1aBaTh U
OIKCHIBATh Tpadbl Pa3IMYHBIMU CIIOCOOAMM; HCIIOIB30BaTh Tpadbl MpU
pEIIeHUH 3329

YMeHue onepupoBaTh MOHATUSMU: HATypaJlbHOE YHUCIO, LEJI0€ YHCIIO,
CTEIEHb C LEJIBIM I10Ka3aTeIeM, KOPEHb HAaTypalbHOW CTEIIEHH, CTEIEHb C
paloHaIbHBIM [TOKA3aTENEeM, CTENEHb C JEWCTBUTEIbHBIM I10KA3aTEJIEM,
JorapupM YHCIA, CUHYC, KOCHHYC W TaHTE€HC MPOMU3BOJBHOIO 4YHCIIA,
OCTaTOK MO MOJIYJIO, PalMOHAIBHOE YHCIO, HPPALMOHAIBHOE YMHCIIO,
MHO’KECTBA HAaTypaJbHbIX, LIEJIbIX, PALIUOHATIBHBIX, I€HCTBUTEIBHBIX YHCET;
YMEHHME MHCIONb30BaTh MPU3HAKU JEIMMOCTH, HAaWMEHBIIMH OO0Imui
JIeUTeNb U HAaUMEeHblIee o011ee KpaTHoe, alropuT™ EBKinia npu pemenn
3a]1a4; 3HAKOMCTBO C Pa3JIMYHBIMU ITO3ULIMOHHBIMU CHCTEMaMU CUUCIICHUS;
YMEHUE BBIOJIHATH BHIYHCIIEHUE 3HAUCHUH U TpeoOpa30BaHusl BbIPAKEHUN
CO CTEeMeHsIMH U Jiorapupmamu, Mpeodpa3oBaHus APOOHO-PALMOHAIBHBIX
BBIPQXCHHUM; YMEHHE OIEPUPOBATH MOHITHAMM: IOCIEJOBATEIbHOCTb,
apu@meTrnyeckas Mporpeccusi, reoMeTpuyeckas mporpeccusi, 0€CKOHEUHO
yObIBafoIiasi ~ reoMerpuyeckas  IMpOrpeccHs;  yMEHUE  3a/1aBaTh
MOCJIEZI0BATEIBHOCTH, B TOM YHCJIE C MOMOIIBIO PEKYPPEHTHBIX (HOpPMYI;
YMEHHME ONEPUPOBATH MOHATHSIMM: KOMILJIEKCHOE YHCIIO, CONPSKEHHBIE
KOMIUIEKCHBIE YMCJIa, MOJYJIb M apryMEHT KOMIUIEKCHOIO 4Hcia, ¢popma
3allUCH KOMIUIEKCHBIX 4YMCeNl (reoMeTpHuecKasi, TPUTOHOMETpUYecKas M
anreOpanveckas); yMeTh TMPOU3BOJIUTh apU(METHUECKHE JCUCTBUS C
KOMIUIEKCHBIMH ~ YHWCJIaM{;  NPUBOAMUTH  TNPUMEPHI  UCIOJIb30BaHUs
KOMIUIEKCHBIX YHCEJI; ONEPUPOBATH IMOHATHAMH: MaTpuua 2x2 u 3%3,
ONPEAEINTEND MaTPUILIbl, FEOMETPUUYECKUIM CMBICIT ONPEAEITUTEINS

YMeHue onepupoBaTh MMOHATHSMH: palMOHAIbHBIE, HPPAaLMOHAJIBHBIE,
MOKa3aTelbHbIE, CTENEHHbIe, Jorapu@MuUuecKue, TPUTOHOMETPUUYECKHE
YPaBHEHHUS U HEPABEHCTBA, UX CUCTEMBI; YMEHHUE ONIEPUPOBATH OHATHIIMMU:
TOKJIECTBO, TOKJIECTBEHHOE IMpeoOpa3oBaHUE, ypaBHEHUE, HEPaBEHCTBO,
CUCTEMA YpPaBHEHMHI M HEPAaBEHCTB, pPAaBHOCUJIBHOCTb YpaBHEHUH,




HEPaBEHCTB U CUCTEM; YMEHHUE PEIIaTh YPABHEHM ], HEPABEHCTBA U CUCTEMBI
C IOMOULIBIO Pa3JM4YHBIX NPUEMOB; pElIaTh YPABHCHMs, HEPABEHCTBA H
CHUCTEMBI C ITapaMeTPOM; IPUMEHATh YPAaBHEHHUsI, HEPABEHCTBA, UX CUCTEMBI
JUI pellleHUs] MaTeMaTHUYeCKUX 3a/ad M 337ad U3 pa3IMyHbIX oOJsacTel
HayKU U PEAIbHOU KU3HU

YMeHue omnepupoBaTh MOHATHAMHU: (QYHKIHA, YETHOCTh (DYHKIUH,
HEPUOJIMYHOCTh (PYHKLMHU, OrPaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTb
byHKIMH, SKCTpeMyM (YHKLIMHW, HAauOoJblIee M HAaUMEHbIIee 3HAYCHUS
(GYyHKLIMU HAa OPOMEKYTKe, HelpepblBHAs (YHKLHSA, aCHMOTOTHI Ipaduka
¢byHKIMU, TiepBas U BTOpas NMPOHM3BOJIHAS (YHKIHMH, T€OMETPHUUYECKUI U
¢bu3nyeckuil  cMbICI  IPOU3BOAHOM, IepBooOpasHas, OIpeIeNEHHBIN
MHTETpal, yMEHHE HaXOOUTh AaCHUMIITOTHI Tpaduka (yHKIWH; yMEHHUE
BBIUUCIIATH IPOU3BOJHBIE CYMMBI, IPOU3BEJCHUS, YACTHOI'O M KOMIIO3ULIUU
(GyHKINH, HAXOAUTH YpaBHEHHE KacaTeIbHOU K rpaduKy QyHKINH; yMEHUE
HaXOJIUTh IPOU3BOJIHBIEC IEMEHTAPHBIX (YHKLUH; yMEHUE UCIOJIb30BaTh
NPOM3BOJHYIO ISl HMCCIEIOBaHUS (PYHKUWH, HAXOAWUTh HAaWOONBIINE U
HalMEHbIIME 3HA4YeHUs (QYHKUUH; CTPOUTh TIpadUKU MHOIOWIEHOB C
UCTIOJIF30BAaHUEM  ammapara MaTeMaTHYeCKOro aHajiu3a; IPHUMEHSTh
IPOU3BOJIHYIO JUIsl HAXOXKJEHUs HAWIydlIero peuieHus B NPUKIAIHBIX, B
TOM YHCJI€ COLMATBHO-YKOHOMUYECKUX M (PU3NYECKUX 3a/1a4ax; HAXOJUTb
IUIOINAAN U 00BEMBI (PUTYp C MOMOLIbIO MHTErpasa; NPUBOJUTH IPUMEPbI
MaTeMaTHYECKOTO MOJECIMPOBAaHUS C MOMOIIBI0 auddepeHnnanbHbIX
YpaBHEHUU

YMeHue onepupoBarh MOHATHAME: rpaduk GyHKuuu, oOpatHas QyHKIuS,
KOMIIO3UIUS (QYHKIUH, nuHEWHHass (QyHKOUS, KBaapaTUdHas QyHKIUS,
pamnyoHanbHas (QyHKIHSA, CTeNeHHas (QYHKIUS, TPUTOHOMETPHUYECKHE
¢yHKIMM, OOpaTHBIE TPUTOHOMETpUYECKHE (DYHKIUH, MOKa3aTelbHas |
jgorapupmuueckass (YHKIHMH; YMEHHE CTPOUTbh TpapuKH H3y4eHHBIX
(GyHKIMH, BBITOIHATE IpeoOpazoBaHus rpadukoB (pyHKINN, UCHIOIB30BATh
rpaduKy Ui U3y4EeHUs IIPOLECCOB U 3aBUCUMOCTEH, TIPU PEeLLICHUH 3a/1a4 U3
IpYruX y4eOHBIX MPEIMETOB W 3a/ad U3 peajbHOW >KU3HU; BBIPAXKAThb
dbopMynaMu 3aBUCUMOCTH MEXAY BETMYMHAMM; UCIOIb30BATh CBOMCTBA U
rpadpuxku GYHKIOUI A7 pelleHds YpaBHEHHWH, HEpPaBeHCTB M 3ajad ¢
napameTpamM; M300paxkaTb Ha KOOPJMHATHOW IUIOCKOCTH MHOXECTBa
pELIEHNUI YpaBHEHW, HEPABEHCTB U UX CUCTEM

VYMeHue pemath TEKCTOBBIE 3a/a4M pasHbIX TUIOB (B TOM 4YHCIE Ha
IIPOLIEHTHI, AOJIM M YacTH, Ha ABW)KEHHE, pabOTy, CTOMMOCTb TOBapoOB U
yCIIyT, HaJloTH, 3a7aydl U3 O0JIACTH YIPABICHMS JIMYHBIMU U CEMEWHBIMU
(¢uHaHCaMM); COCTaBJIATh BBIPAXKEHHS, yYpaBHEHUS, HEPABEHCTBA M HUX
CHUCTEMBI II0 YCJIIOBMIO 3aJa4d, MCCIEI0BaThb IIOJyYEHHOE pELICHUE HU
OLICHUBAaTh IPaBAONOJOOHOCTh PE3YJIbTAaTOB; YMEHHE MOJIEIMPOBATH
pealbHBIE CUTyallUd Ha s3bIKE MaTEMAaTUKH; COCTaBISATb BBIPAKCHMUS,
YPaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHIO 33J1a4M, UCCIIEN0BATH
MOCTPOCHHBIE ~ MOJEIM C  HCIOJIb30BaHUEM  ammapaTta  aireopsl,
WHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yiabTaT

YMeHue onepupoBaTh MOHSTHSIMH: CpelHee apupMeTHUecKoe, MeauaHa,
HauOoJIpIlIee U HAaUMEHbIIIee 3HAYCHUs, pa3Max, AUCIEpCHus, CTaHIapTHOE
OTKJIOHEHHE YHCJIOBOr0 Habopa; yMeHHE H3BJEKaTh, UHTEPIPETUPOBATH
uHpOpMalKIO, IPEICTABICHHYIO B TabIUIaX, Ha AMarpammax, rpadukax,
OTpakarolllyl0 CBOMCTBA pealibHBIX MPOIIECCOB M SBJICHUH; MPEICTABIATD
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uH(pOpMAILIMI0O C TMOMOINBIO TAaOAWII ¥  JAMarpaMM; HCCIEI0BaTh
CTAaTHCTHYCCKUE JaHHBIC, B TOM 4YHCJICE C TPUMEHECHUEM TrpapuIecKuX
METOJIOB M 3JIEKTPOHHBIX CPEJNICTB; Ipa)UueCcCKu UCCIIECI0BATh COBMECTHBIC
HAOJIIOJICHUS C IIOMOIIBIO TUArpaMM PacCEUBAHUS U JIMHEHHOM PErpecCHH

YMeHue onepupoBaTh IMOHATHSIMH: CIy4YalHBIA ONBIT M Cly4allHOE
cOOBITHE, BEpPOSTHOCTh CIy4alHOTO COOBITHUS, YMEHHE BBIYHUCIATH
BEPOATHOCTh C HCIIONB30BAHUEM TpaQHUUecKUX METOJOB; MPUMEHATH
GOpMyIbI CIOXKEHUST W YMHOXXCHHSI BEPOSTHOCTEH, (OpMYIy IOTHOU
BeposTHOCTH, (popmyny bepHymin, komOuHATOpHBIE (BaKThl U (OPMYIIBL;
OIICHUBATh BEPOSITHOCTH PEATbHBIX COOBITHIA; yMEHHE OIEPUPOBATH
MNOHATUSIMM:  CIy4yailHasi BEJIMYMHA, paCHpelelieHHe BepOATHOCTEH,
MaTEeMaTHYECKOe OXUJAHHE, IUCIEPCUS W CTaHJAPTHOE OTKIOHCHHE
CIy4ailHOM  BeNWYMHBI, (QYHKIUM  paclpeieieHuss U  IJIOTHOCTU
PaBHOMEPHOTO, MMOKA3aTeILHOTO U HOPMAJIBHOTO paclpee/ieHuii; yMEHHE
MCIIOJIb30BaTh CBOMCTBA M3YUEHHBIX paclpeieNieHui i pelleHus 3a/1ay;
3HAKOMCTBO C TIOHSATHSMH: 3aKOH OOJIBIIIMX YHCEN, METOABl BHIOOPOUYHBIX
UCCJIEIOBaHM; yMEHHE MPUBOAUTH IPUMEPHI MPOSBICHUS 3aKOHA OOJBIINX
YHCeNl B MPUPOJTHBIX U OOMICCTBCHHBIX SIBJICHHSX; YMEHHE OIEPUPOBATH
MNOHATUSIMH: COYETAaHHWEe, IIEPEeCTAaHOBKA, YHUCIO COYETAaHUH, YHUCIO
NepecTaHoBOK; OmHOM HbIOTOHA; yMeHHWE TPHMEHSTh KOMOWHATOPHBIC
bakThl M pacCyXIeHUs UId pelIeHUs 3aJady; OLEHUBATh BEPOSTHOCTU
peTbHBIX ~ COOBITHI;  COCTaBJIATH  BEPOSATHOCTHYIO  MOJAEIh U
WHTEPIPETUPOBATH MOTYUCHHBIN pe3ynbTatT

YMeHue onepupoBaTb  INOHATHSAMHU: TOYKA, IIpsAMas, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, Jy4, BEJIMYMHA YIJIA, INIOCKUN YroJ, JBYIpaHHbIN
yroj, TpEXTPaHHBIA YroJl, CKPEeIIUBAKOUIUECS MPSAMbIE, MAPaUICIbHOCTh U
NEPNCHAUKYIIAPHOCTD IMMPAMBIX U HJIOCKOCTef/'I, yYroJj MExay npsaMbIMH, YIroJl
MEXKY IPSIMOM U IUIOCKOCTBIO, YTOJl MEXAY IIIOCKOCTSIMHU, PACCTOSIHUE OT
TOYKH OO INNIOCKOCTH, PAaCCTOAHUE MECKAY NPAMBIMU, PACCTOAHUC MCKIAY
IJIOCKOCTSIMU; YMEHHME HCIIOJb30BaTh MPHU PELICHUU 3a1a4 H3Y4CHHBIE
(GakThl ¥ TEOpEMBbI INIAHUMETPUN; YMEHHUE OLIEHUBATh pa3Mephbl 0OHEKTOB
OKPYXKaroIlero MHpPa; CTPOUTh MATEMATHYECKUE MOJEIHA C IOMOIIBIO
TCOMETPHUICCKUX MOHSATHUUA H BCJIMYHH, pClIaTb CBA3AHHBIC C HUMHA
MIPAKTUYECKUE 3a1aUU

YMeHue onepupoBaTh NOHSTHUAMHU: IUIOMIAJL (QUIYpbl, 00BEM (Urypsl,
MHOIOTPaHHMK, IPAaBWJIBHBIM MHOTOIDAaHHUK, CE€YEHHE MHOTOIDAaHHUKA,
KyO, mNapaijenenumes, MNpu3Ma, NOupamMuaa, ¢urypa M IOBEPXHOCTh
BpallleHNs, IWIMHIP, KOHYC, Iap, cdepa, miomans chepsl, MIOLIAIb
MOBEPXHOCTU MHUpaMUAbI, NPU3MBIL, KOHYcCa, IWIMHIpA, 00bEM KyOa,
IPSIMOYTOJIBHOTO  NapaJlIesIeuIeaa, MNUPaMUbl, MPU3MBbI, LWIMHAPA,
KOHyca, IIapa, pa3BEPTKAa MOBEPXHOCTH, CEUEHHUs KOHyca M LMIMHAPA,
NapajuleJIbHblE OCH WM OCHOBAaHUIO, CEYEHHME Iapa, IUIOCKOCTb,
Kacaromasicss cdepbl, LWIMHIPA, KOHYCa; YMEHHE CTPOUTh CEUYCHHE
MHOTOTpaHHHMKA, W300pakaTh MHOTOTPAHHUKH, (UTYphl U TOBEPXHOCTH
BpallleHUs, UX CEYEHHs], B TOM YHCJIE C MOMOIIBIO 3JIEKTPOHHBIX CPEJCTB;
yYMEHUE TMPHUMEHATh CBOMCTBA I'€OMETPHUYECKUX (UTYp, CAMOCTOSTEIHHO
bopMynupoBaTh ONpeeNieHNs] U3y4aeMbIX (DUTYp, BBIABUTATH TMIIOTE3BI O
CBOWMCTBaX M TNPU3HAKAX T€OMETPUUYECKHX (Uryp, OOOCHOBBIBATH HIIU
OmpoBepraTh MX; YMEHHE MPOBOAUTH Kiaccudukanuio ¢Guryp 1mo
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pa3jinuHbIM TMPU3HAKAM, BBIIIOJHATD HGOGXOI[I/IMBIG JOIIOJIHUTCIIbHBIC
MIOCTPOCHHSI

YMeHue OmnepupoBaTh  IMOHSTHUSAMHU: JIBUKCHHE B  IPOCTPAHCTBE,
MapajuIeNbHBIA MMEPeHOC, CHMMETPHUS Ha IUIOCKOCTH W B TPOCTPAHCTBE,
MOBOPOT, TIpeoOpa3oBaHue TMOA0OUsA, TMOAOOHBIE (UTYPBI, YMEHHE
pacmo3HaBaTh paBHBIC W TOMOOHBIE (UTYphI, B TOM YHUCJIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYpPE; UCIOJIB30BaTh FT€OMETPUICCKHE OTHOLICHUS TIPU
peIIeHUH 3a/la4y; HAXOIUTh TEOMETPUYCCKUE BEIMYMHBI (JUTMHA, YTOJI,
IUIOIAb, 00BEM) MIPH PELICHUH 33124 U3 APYTHX YICOHBIX TPEIMETOB U U3
peabHOM KU3HU; YMEHUE BBIYHUCIISTH T€OMETPUYCCKHUE BEIMUMHBI (JITTMHA,
yroi, IIomaab, 00bEM, TUIOMIAh TTOBEPXHOCTH), UCIIONB3Ysl W3YUYCHHBIC
GopMyIIbI ¥ METOHBbI, B TOM YHCIIC: IUIOIAAbh TOBEPXHOCTH MHPAMHU/IBI,
NPU3MBI, KOHYCA, IIHIHHIPA, IUIOMA b chepbl; 00bEM Kyba, MPSMOYTOIEHOTO
napaieNienunea, MMPaMuIbl, TPU3MBI, IWIKHIAPA, KOHYCA, Iapa; YMEHUE
HAXOJUTh OTHOILIEHHE 00BbEMOB MMOI00HBIX UTYP

YMeHue onepupoBaTh MOHITUSIMH: MPSAMOYIOJbHAS CHCTEMa KOOPAMHAT,
BEKTOP, KOOPIMHATHI TOYKH, KOOPIMHATHI BEKTOpPA, CyMMa BEKTOPOB,
NPOM3BEACHUE BEKTOpa Ha 4YHCJIO, pa3JIOKEHHE BEKTopa 1o 0Oa3ucy,
CKaJsIpHOE TIPOM3BEICHUE, BEKTOPHOE WPOW3BEICHUE, YOI MEXIY
BEKTOpaMH; YMEHHUE UCTIOIh30BATh BEKTOPHBIM U KOOPAUHATHBIN METO JJIs
pEIICHUs TCOMETPUUYCSCKUX 33124 M 33124 APYTUX YICOHBIX IPEIMETOB
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YMenne BeIOMpaTh MOIXOMAIIMA METO JUTSl PELICHHUS 3a/1a41; TTIOHUMaHNe
3HAYMMOCTH MAaTeMaTHUKH B M3YYEHUU HPUPOJHBIX U OOIIECTBEHHBIX
IIPOLIECCOB M SIBJICHUM; YMEHHUE pACIIO3HABaTb IPOSIBICHUE 3aKOHOB
MaTEMaTUKU B UCKYCCTBE, YMEHHME IIPUBOJUTH IPUMEPBHl MaTEMaTHUYECKUX
OTKPBITHI POCCUMCKON U MUPOBOM MaTeMaTHYECKOW HAYKH




INEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA EI'D

IHO MATEMATHUKE
Kox  IlIpoBepsiemblii 3JieMEHT COIePKAHUSA
1 Hucna 1 BBIYUCICHUS
1.1 HarypanbHble u nienble yucina. [lpusHaku AeaIMMOCTH LENbIX YUCEN
12 Pammonanbupie  unciaa. OOBIKHOBEHHBIE U JIECSATUYHBIE JIpOOH, TIPOILICHTHI,
OCCKOHEYHBIC TTEPUOTUUECKHE TpOoOH
13 Apudmernueckuit KOpeHb HaTypajdbHOU creneHu. [leficTBus ¢ apupMeTHUYECKUMHU
KOPHSIMHU HaTypaJbHON CTEIIEHU
14 Crenens ¢ nenbiM nokaszarenaeM. CTeneHb ¢ palMoHalbHBIM IOKa3aTesneM. CBolicTBa
CTENEeHU
15 CuHyC, KOCHMHYC M TaHI€HC YMCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
apKTAHT'€HC YMCJIOBOIO apryMeHTa
1.6  Jlorapudwm uucna. JlecaTuuHbIe U HATYpaJbHbIE JOTapUPMbI
JlelicTBUTENbHBIE Yncia. ApupMeTHIeCcKre onepaluy ¢ JeCTBUTENbHBIMU YHCIIaMHU.
1.7  IlpubnuxEHHBIC BEIYMCICHUS, TIPABUIIA OKPYTIICHHUS, IPUKHU/IKA U OLIEHKA Pe3yJbTaTa
BBIYHMCIICHU
1.8 IIpeoOpa3zoBaHue BhIpaKECHUI
1.9 KowmmnekcHble yucna
2  VYpaBHEHMs U HEpaBEHCTBA
2.1 | llenbie u 1poOHO-pAIIIOHAIEHBIC YPABHEHUS
2.2 | UppaumoHaibHBIC YpaBHEHUS
2.3 | TpuroHoMeTpu4ecKHe ypaBHEHHUS
2.4 | Tloka3zaTenbHbBIE U JOTAPUPMHUECKUE YPABHEHHS
2.5 | llenbie u 1poOHO-paIOHAEHBIC HEPABEHCTBA
2.6 | HppanmoHaibHbIC HEPABEHCTBA
2.7 | Iloka3zaTenbHble U JOrapupMHUUECKUE HEPABEHCTBA
2.8 | TpuroHoMmerpuyeckne HEpaBEHCTBA
2.9 | Cucrembl 1 COBOKYITHOCTH YpaBHEHUH U HEPABEHCTB
2.10 | YpaBHeHHs, HEpaBEHCTBA M CUCTEMBI C TapaMeTpaMHu
2.11 | Marpuua cucteMsl JIMHEHHBIX ypaBHEHUN. OnpeenTellb MaTpHIIbl
3 @yHKIMH U TpadUKH
31 Oyukuus, crnocoObl 3amanus ¢GyHkuU. ['papuk QyHkuuu. B3aumHO 0OpaTHBIE
¢ynkuuu. YétHele u Heu€éTHBIe QyHKUMU. [lepuoauueckue GyHKIUH
OOnacte ompeneneHuss M MHOXeCTBO 3HaueHMH ¢yHkuuu. Hynmu ¢yHkumu.
39 [IpoMexyTku  3HAKOMOCTOSIHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (YHKIUH.
MakcumymMbl U MUHMUMYMbl ¢GyHKuud. HaunOomnbinee W HauMeHbIIee 3HAYCHUE
(GYHKIIMM Ha IPOMEXKYTKE
33 CrenenHas QyHKIUS C HATypaJIbHBIM U LEJbIM MTOKa3zarenaeM. E€ cBolicTBa u rpaduxk.
CoiicTBa U rpaduk KOpHs N-0if cTeneHn
3.4 | TpuroHomerpudeckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 | Iloka3zarenbHas u sorapudmMudeckas GyHKIHNH, X CBOMCTBA U TpaduKH
36 Touku paspeiBa. AcuMnToThl rpadukoB pyHkuuii. CBoiicTBa G yHKIUH, HEMPEPHIBHBIX
Ha OTpE3Ke




3.7

[TocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHHUs IOCIIEI0BATEIbHOCTEH

3.8 | Apudmernueckas u reomeTpuueckas nporpeccuu. @opmysna CI0KHbBIX IPOLIEHTOB

4 Havana maremaTH4ecKOro aHaiausa
4.1  TlpousBoanas ¢pyHkuuu. [Ipon3BogHbIE 3I€MEHTAPHBIX (PYHKITHIA

[IpuMeHeHne MPOM3BOAHOM K MCCIENOBAaHUIO (YHKIMH HAa MOHOTOHHOCTb U
4.2  skctpemyMbl. HaxokjaeHue HanOOJBIIET0O W HAMMEHBIIETO 3HAYCHHUS (YHKIIUU Ha
OTpe3Ke

4.3  TlepBooOpa3Has. MuTerpan

5 MHosxecTBa U JIOTUKA
5.1 | MHoOXecTBO, oriepaluy HajJ MHOKecTBamHu. J{narpammel Ditiepa — Benna
5.2  Jloruka

6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 | BeposTHOCTB
6.3 | KomOunatopuka

7 I'eomerpus
7.1  ®urypsl Ha INIOCKOCTH
7.2  TlpsiMbIe U TJIOCKOCTH B TIPOCTPAHCTBE
7.3 | MHOrOrpaHHHUKH
7.4 | Tena v MOBEPXHOCTH BPAIICHUS
7.5 | KoopauHaTbl 1 BEKTOPHI
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