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INOACHUTEJIBHASA 3AIIMCKA

Y4aeOHsblii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCA
OTHUM W3 HamOoJiee 3HAYMMBIX B TPOTPpaMME CpeaHero oomero oOpa3oBaHMUS,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOecreunBacT MHCTPYMEHTAJIbHYIO 0a3y uis
U3YYEHUS! BCEX €CTECTBEHHO-HAy4YHBIX KYPCOB, a C JPYroil CTOpPOHBI, (popmMupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOYyYaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MH(GOPMATUKU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOro Kypca oOydaromiuecs OBIIAJEBAIOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON Hayku, KoTopas GOpMyJIupyeT CBOU
JOCTHKEHUSI B MaTEMaTHYECKOM opMme.

VY4eOHbIll Kypc ainreOpbl U Hayajdl MaTeMaTUYeCKOrOo aHallh3a 3aKJaJlbIBaeT
OCHOBY [l YCHENIHOTO OBJAJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
MOHUMAaHUsI OCHOBHBIX TCHJICHIIMIA Pa3BUTHUSI SKOHOMUKHU U OOIIIECTBEHHOM JKU3HHU,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX HUMPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO MCMOJB30BaTh WX JUIS JajdbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKLMSIMH ajreOpbl M MaTeMaTUYECKOro aHajiu3a pPa3BUBAET
yMEHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTb, JOKAa3bIBATh
YTBEPKIAECHUS C MOMOUIBI0O MHAYKIIMU U PACCYKIaTh NEAYKTUBHO, HUCIOJIb30BaTh
0000IlIeHHEe ¥ KOHKPETH3allhl0, a0CTparupoBaHUE M aHAIOTUI0, (OPMHUPYET
KpEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xone u3yuyeHusi yueOHOro kypca «AinredOpa v Hayalla MaTeMaTHYECKOTO
aHanM3a» OOyYarolIUecsl MOJTY4YaloT HOBBIA OIBIT PEIICHHs TMPUKIAAHBIX 3a/ad,
CaMOCTOSITEJILHOTO TMOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEd peajbHbIX CUTYAIlUH,
WHTEpIIpETalluk  TOJYYEHHBIX  pEHICHUM, 3HAKOMATCS C  OpUMepamMu
MaTEeMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBIJIAIOIINMUCS MAaTEMATUYECKUMHU OTKPBITUSAMH U UX aBTOPAMM.

VYuebHblli Kypc 00Ja7aeT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIHAIIOM,
KOTOpPBI peanu3yeTcs Kak depe3 Y4eOHbIH MaTepuall, CHOCOOCTBYIOITUI
(GOpMHpPOBAaHHIO HAYYHOI'O MHUPOBO33PEHMS, TaK M dYepe3 crneuuduky ydeOHO
JEATEeIIbHOCTH, TpeOyroled MpOJAOKUTEIbHOW KOHIICHTpPAIllMd BHUMAaHUS,
CaMOCTOSITENIbHOCTH, AKKYPATHOCTHU U OTBETCTBEHHOCTH 32 MOJYYEHHBIN pe3ybTar.

B ocHOBe MeToanKku oOy4deHus anredpe u HadaiaM MaTeMaTUYeCKOTro aHaIM3a
JICKUT JEATCIbHOCTHBINA MMPUHIIUI O0y4YCHUS.

B cTpykType yuebHOro kypca «Anredpa 1 Hayana MaTeEMaTUHYECKOTO aHATTU3a»
BBIZICJICHBI  CIICAYIOIIME COAEpKATEIbHO-METOaUYecKue JinHuu: «Yucna u
BBIYHCIICHUS», «DyHKIMU U Tpadukn», «YpaBHEHHS U HepaBeHCTBa», «Hadama
MaTeMaTU4YeCcKOro aHanu3a», «MHo)kecTBa U JIorTMKa». Bce OCHOBHbIE
COZIEPKATEIIbHO-METOAUYECKUE JIMHUM HW3Y4YalOTCAd Ha MPOTSHKEHHH JBYX JIET



oOy4JeHus1 Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHusl, €CTECTBEHHO JOMOIHSIS IPYT
JpyTa ¥ TIOCTENEHHO HACHIIIAsCh HOBBIMH TEMaMU M pa3aenaMu. JlaHHbIH yaeOHbIH
KypC SIBIISIETCS WHTETPATHBHBIM, TOCKOJIBKY OOBEOUHSET B cebe conepikaHue
HECKOJBKMX MaTeMAaTHYECKUX IUCIUIUINH, TaKUX KakK aiareOpa, TPUTOHOMETPHS,
MaTEeMaTUYECKUIA aHAIIN3, TEOPHUS MHOXKECTB, MaTeMaThdeckas JJoruka u apyrue. [1o
Mepe TOro Kak 00ydJaroIuecs OBIaJeBaIOT BCE Oojiee MMPOKAM MATeMaTHICCKUM
amnmapaToM, y HUX TOCJIEIOBATEIIEHO (OPMUPYETCS M COBEPIICHCTBYETCS YMEHHE
CTPOUTh MAaTEMaTUYECKYI0 MOJCIb PEATbHOW CHUTYyallH, MPUMEHATH 3HAHUS,
MOJIYYCHHBIC TIPU HM3YYCHHH YYEOHOTOo Kypca, JJIA PEHICHUS CaMOCTOSTEIHHO
chOpMyIMPOBAaHHOW MaTeMAaTHYECKOW 3a/Jadd, a 3aTeM HHTEPIPETUPOBATH CBOM
OTBET.

CopeprkarenbHO-MeTOAMYECKass JUHUS «Yucina ¥ BBIYMCICHHS 3aBEpIIACT
dbopMHpOBaHUE HABBIKOB MCIOJB30BAHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111er0o 00pa3oBanus. Ha ypoBHe cpeHero ooiiero
oOpa3oBaHus 0co0O€ BHUMaHue  yaeisieTcss  (OPMUPOBAHMIO  HABBIKOB
palMOHANBHBIX BBIYUCICHUHN, BKJIIOYAIONIUX B CEOSl MCIOIB30BAHUE PA3ITHMYHBIX
dbopM 3amucu YHMCIa, YMEHUE JeiaTh MNPUKUAKY, BBIMOJIHATH MPUOIMKEHHBIC
BEIYHCIICHUSI, OIICHUBATh YWCJIOBBIC BBIPAXKEHUS, padOTaTh C MAaTEeMAaTHUYCCKUMU
KOHCTAHTaMH. 3HAKOMbBIE OOyYaIOIMMMCS MHOXECTBA HATYPAIbHBIX, IIEJIBIX,
palMOHAIBHBIX U JCUCTBUTEIBHBIX  YHUCEN  JIOMOJIHAIOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4nceld. B  KakaoM H3 53THUX MHOXECTB PacCMaTPUBAIOTCS
CBOMCTBEHHBIE €My cCIelnu(UYecKue 3aJayd M OMNEepaluu: JeJIeHHe Haleno,
OTEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LEJBIX 4YHCeN, ocoOble CBOICTBa
paIMOHAIBHBIX ¥ WPPANMOHAIBHBIX YHCET, apU(PMETHICCKUEC ONEpaIliy, a TaKKe
U3BJICUCHUE KOPHS HATypallbHOM CTENEHM HAa MHOMXECTBE KOMIUJIEKCHBIX YHCElL.
brnaronmapsi mocienoBaTenbHOMY PACIIMPEHUIO Kpyra HCIOIb3YeMBIX YHCET U
3HAKOMCTBY C BO3MOXXHOCTSIMH WX MPUMEHEHUS IS PEIICHUS PAa3INYHBIX 3a7ad
dbopMHpyeTCs TPEICTABICHUE O SAMHCTBE MaTEMaTUKH KaK HayKH W €€ pOJIhd B
MOCTPOEHUU MOJIENICH PEeaJIbHOTO0 MHpa, IIUPOKO HCIOJIB3YIOTCS 0000IIeHHE |
KOHKpETU3AITHSI.

Jluaus «YpaBHEHHS M HEPABEHCTBA» PEATU3YETCs HA MPOTSHKEHUU BCETO
oOy4yeHHsT Ha YpPOBHE CpPEIHEro OoOIIero o0pa3oBaHMs, MOCKOJIBKY B KaXJIOM
pasnene IlporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pesynbrare OOydYaromiyecss OBJIAJCBAIOT PA3IMYHBIMA  METOJIAMHU  PEIICHUS
palMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeIbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPHYCCKUX YpPaBHCHHM, HEPaBEHCTB W CHCTEM, a TakXke 3ajad,
colepKalux MmapaMeTphl. [loydeHHBIE YMEHHS IIMHPOKO HCIIOJIB3YIOTCS TIPH
UCCIICIOBaHNH (DYHKIMKA C TIOMOIIBI0 MTPOU3BOAHON, TIPHU PEIICHUH TPHUKIATHBIX
3a/1a4y M 3a7a4 Ha HAXOXKJCHUE HAMOOIBINNX W HAUMEHBITUX 3HAYCHUN (PYHKITUH.



JlanHasi comepxaTesbHas JIMHUS BKJIIOYAET B ce0d Takke (popMupoBaHUE YMEHUN
BBINIOJIHATh ~ pacy€Thl 1Mo  ¢opMysnaM, MNpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UppAIMOHATBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHUM, a TAKKE BBIPAKCHUM,
COJIEpKaIlMX CTENEeHUu U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepHuaa IpOUCXOIUT ajJbHENIIee pa3BUTHE AITOPUTMHYECKOTO U a0CTPAKTHOTO
MBIIUICHUS 00y4aromuxcs, (GOpMHUPYIOTCS HABBIKU JCAYKTHUBHBIX PacCy>KICHUMH,
paboThl C CHUMBOJIbHBIMU (OpMamH, TMPEACTaBICHUS 3aKOHOMEPHOCTEH U
3aBHCHMOCTEH B BUJIE paBEHCTB U HEpaBEeHCTB. AnreOpa npesuiaraet 3¢ HeKTUBHBIC
WHCTPYMEHTBI Ul PELICHUS MPAKTUYECKUX W €CTECTBEHHO-HAYYHBIX 3ajady,
HaIJISIHO IEGMOHCTPUPYET CBOM BO3ZMOXHOCTH KaK A3bIKa HAYKH.

CopepkarenpbHo-MeToauYecKass JUHUA «DyHKIMM W TpaduKU» TECHO
neperjeTaeTcs ¢ APYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3yUEHUs MaTepuana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIIUHN IS pelIeHUs 3a7a4 U3 JAPYTUX Y4EOHBIX
IIPEAMETOB U PEAIBHON XU3HHU TECHO CBSA3aHO KaK ¢ MaTEMaTUYECKUM AHAIU30M,
TaK U C pEIICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIoe BHMMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3NUYHBIMH BEJIMYMHAMH, HCCIEAOBATh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Marepuan 3Toil cofepkaTeabHON TUHUY HAIIEJICH Ha Pa3BUTUE YMEHUM U
HaBBIKOB, ITO3BOJISIFOLIMX BbIPAXKATh 3aBUCUMOCTH MEXKAY BETMYMHAMHU B PA3IMUHON
dbopme: aHaTuTUYECKOU, Tpaduyeckoil u ciioBecHoi. Ero nsyuenue cnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIIEHUIO U
KOHKPETU3aI1H, UCTIOJIb30BAHUIO aHATIOTHH.

ConepxartenbHasd nuHUs «Havana mMaTreMaTH4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTHh KPYI KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3a]ad4,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLIMHA, ONpeAeNnaTb HX HauOONbIIME W HAUMEHBIINE
3HAUEHUS, BBIYUCIATH MUIOMAAun (Guryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsI TIpoleccoB. JlaHHas colep)KareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJENIEH peanbHbIX CHUTyaluH,
MO3BOJISIET HAXOIUTh HAMJTyYIlIee PEUICHUE B MPUKIIAIHBIX, B TOM YHCIIE COLUATBHO-
HPKOHOMHYECKHUX, 3a/Jadyax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHaJn3a
CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOIO, (POPMaIbHO-IOIMUECKOrO U KPEaTUBHOTO
MBIIUICHUS, (POPMUPOBAHUIO YMEHHMM pAclo3HaBaTh TMPOSBICHUS 3aKOHOB
MaTE€MaTHKH B HayKe, TEXHUKE U UuCKyccTBe. OOyYaronInecs y3HatoT O BbIIAIOIIMXCS
pe3ynbTaTax, MOJYYEHHbIX B XOJI€ pa3BUTHS MaTEMaTUKU KaK HAyKH, U 00 HX
aBTOpaXx.



CopepkarenbHO-MeTOAMYECKass TUHUS «MHOXKeCTBa U JIOTHKa» BKIIOYAET B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4eckor Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
W TIpeiaraloT Han0oJiee YHUBEPCAIBHBIA SI3bIK, OOBECTUHSIOMIMA BCE Pa3zeiibl
MaTeMaTUKH © e¢ TPWIOKEHUN, OHU CBSA3BIBAIOT pPa3HbIE MaTEeMaTHYCCKUE
JUCHUIUIMHBL W WX MPWIOXKEHUS B eauHoe 1enoe. [losTomy BaxHO 1aTh
BO3MOXKHOCTh OOy4aroleMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMECHHOW MaTEMAaTHUKH W HCIIOJIh30BaTh €TO JIJISl BBIPAKCHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKM KaK HayKd CJeAyeT IpU3HATh
CBOMCTBEHHYIO €l CTpOrOoCTh OOOCHOBAaHWUW W CJIEJAOBAHHE OMPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  dJIEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
0Oy4JaroIMXCs, TTO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHICCKUX
npaBui, POPMUPYET HABBIKM KPUTHICCKOTO MBIIIJICHUS.

B yueObHOM Kkypce «AnreOpa W Hayajga MaTEMaTHYECKOTO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYE€CKOTO MOJIEIUPOBAHUS, KOTOpPHIE MPHU3BAHbI
CIocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJIEICH peatbHBIX
CUTYyallMii, WCCIACAOBAHMS 3THX MOJENIed C TIOMOIIBI0 almapara anreOpsl
MaTEeMaTU4YeCKOTO aHajin3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KAK/IBIN U3 Pa3/IesioB MPOTPaMMBbI, IOCKOJIBKY BECh MaTepualn
y4eOHOTr0 Kypca IIMPOKO HMCIIOJNB3YeTCs I pelieHus MPUKIaaHbX 3anad. [lpu
pPEIICHUM  pPEAIbHBIX  NPAKTUYECKUX  3a1ad  oOydJaroniuecs  pa3BUBAIOT
HAOJFIOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJIeMY.
JesitenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHu3yeTcsl B MPOIIECCEe U3yUEHUs BCEX TeM yueOHOTo Kypca « Anrebpa u Havana
MaTEeMaTHYECKOTO aHATU3ay.

Ha wu3yueHue yueOHOro Kkypca «AnreOpa M Hayaja MaTeMaTH4YE€CKOTO
aHanu3a» oTBoautTcs 272 vaca: B 10 knacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 gacoB (4 yaca B HEJCITIO).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Yuciaa v BIYMCICHUA

Panmonaneupie umcna. OOBIKHOBEHHBIE W ACCSITUYHBIE IPOOU, MPOLEHTHI,
OeckoHeuHble mepuoandeckue apodu. Ilpumenenue npobeit W MPOIEHTOB IS
peneHns NPUKIaAHbIX 3a1a9 U3 PA3JIUYHBIX OTPACIEN 3HAHUM U PEAIbHOW KU3HH.

[elictBuTenpHble 4nclia. PalMOHAIBHBIE W HUPPALMOHAIBHBIE YHUCIA.
Apudmernueckue  omepanMy ¢ JCUCTBUTENBHBIMU  4YHUclIaMd.  Moayib
JEHCTBUTENFHOTO YKCa U ero cBoicTBa. [IpuOmmkE€HHbIE BBIYUCICHUS, TTPaBHUIIa
OKPYTJIEHUs], IPUKUIKA U OLIEHKA PE3YJIbTAaTa BBIYMCICHHMN.

Crenenp ¢ nensIM nokaszareneM. buHoM Herotona. Hcnosb3oBanue
MOAXOASIIEH (OPMBI 3aMKUCH ACHUCTBUTEIBHBIX YUCEIN JIJISl PEIICHUS MTPAKTUYECKUX
3a7a4 ¥ IIPEACTABJICHUS JAHHBIX.

ApudmeTnuecknii KOpeHb HATYpaJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHb € panvoOHAJIBHBIM IIOKa3aTeleM W €€ CBOWCTBA, CTENEHb C
JEUCTBUTEIBHBIM IIOKA3aTEIIEM.

Jlorapudm uymucna. CpoiictBa mnorapudma. [leciTUuHbIE U HATypaJIbHbBIC
Jorapu(Msl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHTE€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
aPKKOCUHYC M ApKTAaHI'E€HC YMCIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCWIIBHBIE ypaBHEHMS W ypaBHEHHs-CleAcTBUA. HepaBeHCTBO,
pelIeHrne HEPaBEHCTBA.

OCHOBHBIE METObI PEIICHUS LETBIX U IPOOHO-PAIIMOHATILHBIX YPaBHEHUN U
HEPaBEHCTB. MHOrO4YJICHb OT OJHOW MNEpeMEHHOM. JleleHue MHOrodjieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHorousieHs!I ¢ 1ebIMu K03 P hUITMEHTaMU.
Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUM, COJIEPXKAIIUX CTENIEHU U KOPHHU.

HNppaunonanbHbie YpaBHEHUS. OcCHOBHBIE METOBI peLIeHus
VMPpalHOHAIBHBIX YPABHCHUMN.

[loka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbI PELICHHS IOKa3aTEIbHBIX

YPaBHEHHUM.

[IpeoOpa3zoBaHue BhIpaXXEHHI, COAEPIKAITUX JTOTapru(MBbI.

Jlorapudmuueckue YpaBHECHHS. OcHOBHBIE METO/IbI peLeHus
Jorapu(pMUUECKUX YpaBHEHHIH.

OcCHOBHBIE TPUTOHOMETPUUECKHUE (bopMyIIbI. ITpeobpa3oBanue

TPUTOHOMETPUUECKHUX BbIpakeHH. Pellienre TpuroHoMeTpuuecKiux ypaBHEHU .



Pemienne cucrem JIMHEWHBIX ypaBHEHMH. Marpuua CUCTEMBI JIMHEWHBIX
ypaBHeHM. OnpenenuTens MaTPUIbI 2X2, ero FTEOMETPUUECKUAN CMBICI U CBOMCTBA,
BBIYUCJICHUE €T0 3HAYEHUs, MPUMEHEHUE OINPEACTUTENS JIsl PEUICHUS! CUCTEMBI
JMHEWHBIX ypaBHEHMU. PemeHne npuKIagHbIX 3a0ad € IOMOLIBIO CHUCTEMBI
JIMHEWHBIX ypaBHeHUU. MccnenoBanmue noCTpOCHHOW MOAENH € TOMOIIBIO MAaTPHLL
Y OIIPEICIIUTEIICH.

[locTpoeHne MaTeMaTUYECKUX MOJENEN pPeanbHOM CUTyallUH C ITOMOUIBIO
YPaBHEHUM W HEPaBEHCTB. lIpuMeHeHHMe ypaBHEHUM M HEPABEHCTB K PEIICHUIO
MaTeMaTHYECKUX 3a/1a4 U 33/1a4 U3 Pa3IMYHbIX 00J1acTeil HAYKHU U pealbHON KU3HU.

DyHKIUHN U TPAPUKH

OyHkIius, crnocodbl 3amanus (QyHkiuu. B3auMHO o00paTHble (QYHKIIHH.
Kommnosumms yskiuii. I'paduk  QyHkum. DinemeHTapHbIE MpeoOpa3oBaHUs
rpaguKoB QPyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHUd (yHkumu. Hymu QyHkum.
[TpoMexyTkH 3HaKONOCTOSTHCTBA. YETHBIE U HeuéTHbIe pyHKIMU. [lepuonnyeckue
¢ynkun. IIpomMexxyTku MOHOTOHHOCTH (pyHKUMH. MakCUMyMbl U MUHHUMYMBI
¢ynkun. Hanbonpiiee n HauMeHblliee 3Ha4eHUsI (PYHKIIMU Ha TIPOMEXYTKE.

Jluneiinasi, kBagpaTU4Hass W JpOOHO-TIMHEWHasT (PYHKUIMU. DJIEeMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast (pyHKLHS C HATYpaJbHBIM U IIeNIbIM MoKazareneM. E€ cBoiicTBa u
rpaduxk. CBoiicTBa 1 rpaduk KOpHS N-0Oii CTENEHU KaK PyHKIIUU 0OpaTHOM CTENEeHU
C HATYypAJIbHBIM IOKA3aTENEM.

[lokazaTenbHass U jorapupmuyeckass (yHKLUUHU, UX CBOWCTBA M Tpaduky.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIEHUs YpABHEHUH.

TpuroHomeTpruyeckass OKPYKHOCTb, OIPENEICHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YHUCIOBOTO apryMEHTa.

OYHKIMOHAIbHBIE 3aBUCHMOCTHM B pEAJbHBIX MpOLEccaX M SBICHUSX.
['pacduixu peasbHBIX 3aBUCUMOCTEN.

Havana MmaTeMaTH4€CKOro aHAJIN3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUSA IIOCJIENOBaTENLHOCTEH. MeTon
MaTeMaTU4eCKOM HHIYKIHH. MOHOTOHHBIE M OTPAaHUYEHHBIE TIOCIEA0BATEIIBHOCTH.
Hcropusi BOZHMKHOBEHUS MAaTEMaTHYECKOIO aHaliM3a Kak aHaliu3a OECKOHEYHO
MaJbIX.

ApudmeTrnueckast 1 reoMeTpruecKas nporpeccud. beckoHeuHo yObIBaromas
reomeTpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMEeTpHUYEeCKON
[IPOrpeCcCry. JIMHENHBIN U SKCIIOHEHIMAIBHBIN poCcT. Uucio e. Popmyra CI0kKHbBIX
NpolEeHTOB. Vcrnosb30BaHWE TIPOTrpecCHH U PELICHUS peajbHbIX  3a1ad
MIPUKJIATHOTO XapaKTepa.



HenpepoiBHble ¢GyHKIMM W UX CcBoMcTBAa. Touku paspbiBa. ACHUMITOTHI
rpadukoB ¢yHkumi. CBolcTBa (QPYHKIMA HEMPEpPhIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB ISl PELICHHS HEPAaBEHCTB. lIprMeHEHHE CBOWCTB HENMPEPBIBHBIX
byHKIU 1715 perieHus 3a1a4.

[lepBas u BTOpast nponsBoaHbIe QyHKIHK. OnpeneneHne, TeOMETPUISCKUN U
(bu3MYecKuil CMBICI TPOU3BOIHON. YpaBHEHUE KacaTeIbHOU K Tpaduky QyHKIUU.

[IpousBoanbie  3nemMeHTapHbIX  (QyHKuud.  [IpousBomHass ~ CyMMBI,
MIPOU3BEICHUS, YACTHOTO U KOMITO3UIINH (PYHKITUH.

MHo:xecTBa M JIOTHKA

MHOx€eCTBO, oOmepaluyu HajJ MHOXKECTBAMU M WX CBOMCTBa. JluarpaMmbl
Oiinepa—Benna. IlpumeHeHHE TEOPETHKO-MHOXECTBEHHOTO —ammapara s
ONMCAaHUSl PEAJbHBIX IIPOLIECCOB M SBJICHUW, INPU PELICHUM 3a4a4 W3 APYTUx
y4€OHBIX MPEAMETOB.

OmnpeneneHue, TeopemMa, CBOMCTBO MaTEMaTUYECKOTO OOBEKTa, CIEJCTBHUE,
JI0KAa3aTeIbCTBO, PABHOCUIIBHBIE YPABHEHUS.

11 KVIACC

Yucaa v BIYMCICHUA

Harypanbubie u nenbie yucna. [I[pumeHeHne NMpU3HAKOB JIETMMOCTU LIEJIbIX
yycen, HauOonbIuid oO0mui aenutens (mamee — HOJI) m HammeHnbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o moaynto, anropurmMa EBkinuaa asis pereHus
3a/1a4 B LEJIbIX YHUCIIAX.

Kowmrmnekcuble uucia. Anredpawueckas W TpUTOHOMETpUYecKas (HOpMbI
3aMUCH KOMIUIEKCHOTO 4Hcia. ApudMETHYECKHE OIepaluu C KOMIUIEKCHBIMU
yucnamu. M3o0pakeHre KOMIUIEKCHBIX YHCEI Ha KOOPJAWHATHOM IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHu U3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCET JIsl PeIICHHs] (PU3NUECKUX U TEOMETPUUYECKUX 3a71a4.

YpaBHeHMs U HEPABEHCTBA

CucrteMa U COBOKYITHOCTh YpaBHEHU U HEPABEHCTB. PABHOCUIIbHBIEC CUCTEMBI
U CHCTEMBI-CIIEJICTBUS. PaBHOCHIIbHBIC HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPHYECKHMX  YPAaBHEHHH C  TMOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PellieHre TpUroHoMeTpU4eCKUX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHUS TOKa3aTelIbHBIX U  JOTrapuPpMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE€ METO/IbI PEIICHUS UPPAITUOHATBLHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpAMOHATBHBIX, TTOKA3aTEIBHBIX U JOTAPU(PMUUECKUX YPABHCHHM.

YpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C MapAMETPAMHU.



[IpumeHeHne ypaBHEHHI, CUCTEM U HEPABEHCTB K PELICHUI0 MaTEMAaTUYECKUX
3a]a4 U 33/1a4 U3 pa3iIMuHbIX 00JacTel HAyKU U peasIbHOM )KU3HU, UHTEPIpETaLUs
IIOJIYYEHHBIX PE3YyJIbTATOB.

DyHKIUHN U TPAPUKH

I'paduk xommoszunmu Qyskumii. ['eomerpuueckue o0pas3bl ypaBHEHUU U
HEPaBEHCTB Ha KOOPAWHATHOM IUIOCKOCTH.

TpuronomeTrpuyeckue GyHKINH, UX CBOMCTBA U IPapUKH.

['padmyeckue MeTOABl pElIeHUsT ypaBHEHUW W HepaBeHCTB. [paduueckue
METO/bI PELICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanne rpadukoB (QYHKIMH SIS HWCCICIOBAHUS IPOIECCOB H
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMpPH PEIICHUU 3a7ad U3 JAPYTUX y4eOHBIX
IIPEAMETOB U PEANBHON KU3HMU.

Hayaja MaTeMaTH4eCcKOro aHaJIu3a

[IpumeHeHne mpou3BOAHON K UCCIEIO0BAHUIO (DYHKLIHMI HA MOHOTOHHOCTb H
sKcTpeMyMbl. HaxoxxaeHne Hanbobliero 1 HAMMEHbIIEro 3HaYeHU I HepephIBHON
GyHKIIUU Ha OTpE3Ke.

[IpumeHeHne NpPOU3BOJHOM JUIsl HAXOXKICHUS HAWIYYIIEero pELICHUS B
NPUKIIAIHBIX 3a/adax, Uil ONPENCIICHUS CKOPOCTH M YCKOPEHMS IpoLecca,
3a1aHHOTO (hOpMYJION UK rpaduKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBOOOpa3HbIX. I[lepBooOpa3HbIe
arieMeHTapHbIX pyHKuui. [IpaBuna HaxoxaeHUS TEPBOOOPa3HBIX.

Nuterpan. I'eoMmeTpuyeckuil CMbICI HHTETpaja. Berauciaenue onpenes€HHOro
uHTerpana no gpopmyne Herotona-Jleibnuna.

[IpumeHeHnne uHTErpana A HaXOXACHUS IUlom[aaell MIockux ¢Guryp u
00BEMOB T€OMETPUIECKUX TElL.

[Tpumepsl pemenuit auddepeHManbHBIX ypaBHEHUN. MaTtemaTuieckoe
MOJICJIMPOBAHUE PEANbHBIX IMPOLIECCOB C NOMOLIBI Au(depeHIruaIbHbIX
YPaBHEHUM.



INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHMA VYEBHOI'O KVYPCA
«AJI'EBPA 141 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHB) HA YPOBHE CPEJIHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUUCKOTO 0OIIECTBA, MPEJCTABICHUE O MATEMATUYECKHUX
OCHOBaX (DYHKIITMOHMPOBAHUS PA3UYHBIX CTPYKTYp, SBICHHUHA, MPOICAYP
rpakJaaHckoro  obOmiectBa  (BBIOOpPBI,  ONpPOCHI U JIPyroe),  yMEHHue
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHU B COOTBETCTBHM C HX
GyHKUIUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUNUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOLIJIOMY M HACTOSIIEMY POCCHUUCKOW MaTreMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
UCIIOJIb30BAaHUE ATUX JOCTIDKCHMM B JPYTrUX HAyKaxX, TEXHOJOTHUAX, cdepax
SKOHOMUKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHHME JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOPpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHXKCHUN HAYKU U AESATEIbHOCTHIO YUEHOTO, OCO3HAHUE JINYHOTO
BKJIaJla B MIOCTPOEHUE YCTOMYMBOTO OYIyIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAsl 3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, pEIICHHUH, pacCy>KIEeHUN, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pa3JInYHbIX BUJOB UCKYCCTBA;

5) pu3u4YecKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
MHTEepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 370pPOBBIO (30POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, peryispHas (u3ndecKas aKTUBHOCTH), PU3NUYECKOE COBEPIICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN JAEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHATBHON  NESITENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccur U peanu3oBbIBATb COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,



FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTU4yeckoMy  OOpa3oBaHHI0O U
caMOOOpa30BaHUI0 Ha TPOTSHKEHUU BCEHW JKUM3HHM, TOTOBHOCTh K aAKTHBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1a4y MaTeMaTHYCCKON HaIPaBJICHHOCTH;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpe/bl, OCO3HaHUE III00AIbHOTO XapaKTepa IKOJOTHUECKUX MPoOieM, OpUCHTAITUS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpYXalomel cpefpl, IUIAHWPOBAaHUE TIOCTYNKOB W OICHKH WX BO3MOXKHBIX
MOCJIEACTBUM JIJISl OKPY>KAIOIEH Cpeibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOH MTPAKTUKH, TOHMMAaHUE MaTEeMAaTHIECKOU
HayKH Kak cepbl 4eJTOBEUECKON AEATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAUMMOCTH
JUTSL pa3BUTHUSL IUBWIN3AINH, OBIAJCHUE SI3bIKOM MaTEMAaTUKU U MaTeMaTHYE€CKOU
KyJIbTYPOU KaK CPeJICTBOM MMO3HAHUSI MUPA, TOTOBHOCTH OCYIIECTBIISTh TPOCKTHYIO
U UCCJIeIOBATEILCKYIO IEATEbHOCTh MHANBUAYAILHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA

ba3oBble ornueckue aeiicTBU:

BBISIBJISITh M XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKK MaTEMaTHUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTpeieSIeHUs MOHITUH, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK Kiaccu(uKaiuy,
OCHOBAHUS JiJ1s1 000OIIECHUS M CPABHEHUSI, KpUTEPUU TTPOBOAUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  NPEeOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTHUBOPEUHS
B (akTax, JaHHBIX, HAOJIIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUH JIS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JieJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSITEJILHO JOKA3aTEIhCTBA MATEMATUYECKUX YTBEPKICHUIM
(IpsiMbI€ ¥ OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIUIO, IPUBOJUTH TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>K/ICHUS U BBIBO/IBI;

BBIOMpATh CMoco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEIIEHUs, BEIOUPATh HAanOOJIee MOIXOAIIUN C YIETOM CAMOCTOSITEIIBHO
BBIJICJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejabcKue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCH,  (PUKCUPYIOUIUE  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCcKoro o0beKTa, sIBJICHUs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXTy 00bEeKTaMHU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOATEIFHO (POPMYIHPOBATH OOOOIICHHUS M BBIBOJBI 1O Pe3yibTaTam
NpOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OILIEHHWBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOKHOE pa3BUTHE MPOLECCA, A TAKKE BbIIBHUIAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmaunmeii:

BBIABJIATh AeUIMTH MHPOPMAIIMK, NaHHBIX, HEOOXOAUMBIX Il OTBETa Ha
BOIIPOC U JIJIS PELLICHUS 3a]1a4u;

BBIOMPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIIHIO PA3IMYHBIX BUIOB U (HhOpM
MPECTABIICHHUS;

CTPYKTYpUpOBaTh MH(OpMAINIO, MPEICTABIATL €€ B pa3uyHbIX (opmax,
WJUTIOCTPUPOBATH TpadUyuecKy;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIIEHO
c(hopMyJIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaJIbHbIE Y4eOHbI€e el CTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMYJII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBHH C YCJ'IOBI/IHMI/I nu
oeJIsIMHu 06HI€HI/I}I, SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/I$[ B YCTHBIX
N IIMCBbMCHHBIX TCKCTaxX, JaBaTb IIOACHCHHUA IIO0O XOAY PpCHICHHUA 3aJdaydu,
KOMMEHTUPOBATH NOJIYYCHHBIN PE3YJIbTAT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BONPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBlI,
HpO6H€MBI, pemaeMoﬁ 3aga4dd, BBICKA3bIBaTh HWJACHU, HAIICIICHHBIC Ha IIOUCK
pel_HeHI/IH, COITIOCTABJIAITH CBOH CY)K,JIeHI/ISI C CY)KIIGHI/ISIMI/I leyTI/IX y‘IaCTHI/IKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'ISITB pCSyJ'IBTaTBI pCIJ_ICHI/ISI 3agadu, BKCHepI/IMeHTa, HCCJICA0OBAaHUs],
MPOEKTa, CAMOCTOSITENIbHO BBIOMpaTh (OpMaT BBICTYIUIEHHS € YYETOM 3a/ay
MIPE3EHTAIUNA U 0COOECHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe YHUBEPCAJbHbIE YUeOHbIe 1eliCTBHUS
Camoopranusanus:



COCTABJISITh IJIaH, AJITCOPUTM PEIICHUsI 3a/1a4d, BEIOUPATh CIIOCOO pelIeHus C
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pEeLICHUHN C Y4ETOM HOBOM MH(MOPMAIUH.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

BJIQJICTh  HABBbIKAMU  TO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEPIIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPelIeHHs
MaTeMaTUYECKOHM 3a4a4H;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYThH IIPH PEUICHUU 3a/1ayH,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHATH MPUUUHBI
JIOCTUKEHUSI UM HEJOCTUXKEHUS PE3YJIbTaTOB JEATCIHbHOCTH, HAXOAUTh OIIHOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eITEJILHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUAYaIbHOU
paboThl TpU pEHIeHUH YYeOHBIX 3a7a4, MNPUHUMATh IeIb COBMECTHOMU
JEATEIIbHOCTH, TUIAHUPOBATh OPraHU3allMI0 COBMECTHON paboThl, pacnpeneisirh
BUJIbI paOOT, I0TOBAPUBATHCS, 00CYKAaTh MPOLIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHUS HECKOJBKHUX JIIOJICH;

y4acTBOBaTh B IPyNmoBbIX ¢GopMax paboThl (0OCykneHus, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BHIIOJIHSATH CBOIO YaCTh PA0OThI U KOOPIUHUPOBATH
CBOM JICUCTBHUS C APYTUMHU YJIC€HAMU KOMaH/IbI, OIIEHUBATh KA4€CTBO CBOETO BKJIAJa
B 0OmUHA TPOAYKT TO KpPUTEPHUSIM, COHOPMYITHUPOBAHHBIM ydYaCTHUKAMHU
B3aUMOJCHUCTBU.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy obOydyenus B 10 kiacce oOyyaromuics TOJYYUT CIEIYIOUTUE
MpeAMETHbIE PEe3yIbTaThl MO OTJAEIbHBIM TeMaM paboueil MporpamMmbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yucaa v BBIYUCICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAILHOE YHCIIO, OCCKOHEYHAs
nepuoAndecKkas JApoOb, TMPOILEHTHI, HPPAUOHATBLHOE YHUCIO0, MHOXECTBa
palMOHAJIBHBIX U JCHCTBUTEIBHBIX YUCEI, MOAYJIb JEHCTBUTEILHOTO YUCIIA;

MPUMEHSTh JIpOOM W TPOLIEHTHI ISl PEIIeHUs MPUKIAIHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEATIbHOM KU3HU;

MPUMEHSTH MPUOTMKEHHBIC BBIYMCIICHUS, TIPABUJIa OKPYTIICHUS, IPUKUIIKY U
OLICHKY PE3yJIbTaTa BHIYMCIICHU;



CBOOOIHO ONEpUPOBATH MOHATUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIb30BaTh MOAXOIALIYI0 (OPMY 3aIllUCU JEHCTBUTENBHBIX YUCEI JIJIsl PELLICHUS
IIPaKTUYECKUX 3a]1a4 U NPEICTaBICHUS JAHHBIX;

cBOOOIHO OIEpPUPOBATh MOHATHEM: apU(PMETUYECKUN KOPEHb HATypalbHOMN
CTEICHU;

CBOOO/IHO OIIEPUPOBATh MOHATUEM: CTETIEHD C PallMOHAIBHBIM I10Ka3aTeleM;

CBOOO/IHO OIEpUpPOBaTh MOHATHUAMH: JIOTapU(PM UHCHa, IECITHUUHBIE U
HaTypaJIbHbIE JIOTaPU(PMBL;

CBOOOJHO ONEPUPOBATh MOHATHSIMHU: CHHYC, KOCHHYC, TAHI€HC, KOTaHT€HC
YUCIJIOBOTO apTyMEHTa;

OIEpUPOBATh MOHATHAMM: APKCUHYC, apKKOCUHYC M apKTAHI'€HC YHCIIOBOIO
aprymMeHTa.

YpaBHeHNs U HEPaBEHCTBA:

CBOOOJHO OIEPUPOBATH MOHIATHSAMHU: TOXKJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHUS-CIIEICTBHSI, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATh pPAa3IMYHbIE METOJbl PEIIEHUs PALUOHAIBHBIX U JApOOHO-
pallMOHAIBHBIX ypPaBHEHUM, NIPUMEHATH METOJ HWHTEPBAJIOB JUIA PELICHUs
HEPaBEHCTB;

CBOOOJHO OINEPUPOBATH MMOHATUAMH: MHOTOYJIEH OT OJHOW NEPEMEHHOM,
MHOTOYJIEH C LEIbIMU KO3 PHUIIEHTaM1, KOPHU MHOTOYJICHA, TPUMEHSTD JIeJICHHE
MHOTOWIEHA Ha MHOTOWIEH C OCTaTKoM, Teopemy be3y m teopemy Buera mns
peneHns 3a1ay;

CBOOOJHO ONEPHUPOBATH TMOHATHSMHU: CHCTEMa JIMHEHMHBIX YypaBHEHMIA,
MaTpuLa, ONPEACIUTENIb MATPULBI 2 X 2 W €ro TEOMETPUYECKHN CMBICI,
MCITIOJIB30BaTh CBOMCTBA ONpENEeNuTeNss 2 X 2 g BBIYMCICHHMS €ro 3Ha4yeHus,
IPUMEHATh ONPEAEIUTENN JUIsl PELIEHUS CUCTEMBbl JIMHEHHBIX ypaBHEHUH,
MOJIEJIUPOBATh peajbHbIE CUTYalluH C MOMOUIBIO CUCTEMBbI JIMHEWHBIX YpPABHEHUH,
MCCIIE0BATh IOCTPOEHHBIE MOJEIH C IOMOLIBIO MATpUI] U OINpEAEIUTENEH,
MHTEPHPETUPOBATH MIOJyUYECHHBIN PE3YJIbTaT;

WCIIOJIb30BAaTh CBOWMCTBA JICUCTBHM C KOPHSIMHU Il MpeoOpa3oBaHUs
BBIPAKCHUM,

BBITNIOJIHATH MPE0OPa30BaHUs YHCIOBBIX BBIPAKEHUH, COJEPIKALIUX CTEHEHH C
palMOHANIbHBIM [TOKA3aTENEM;

UCII0JIb30BaTh CBONCTBA norapupmMoB TUIS1 npeoOpa3zoBaHus
Jorapu(pMHUECKUX BBIPAKECHUN;

CBOOOJIHO OMEpUPOBATh MOHATUSIMHU: HpPpALMOHAIIbHBIC, MMOKa3aTeJbHbIE U
JorapupMUYECKHe YpaBHEHHUS, HAXOAUTh UX PEIICHUS C TOMOUIBI0 PABHOCUIIBHBIX
MIEPEXO0/I0B W OCYIECTBIISAS POBEPKY KOPHEM;



MPUMEHSTH OCHOBHBIE TPUTOHOMETpUYECKre (HOpMYJIbl Uil MpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBHIPAKECHHUI;

CBOOOJTHO OMEPUPOBATH TMOHATUEM: TPUTOHOMETPUUECKOE ypaBHEHHE,
OPUMEHATH HEOOXOoAuMble (GOpPMYNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUMH;

MOJICJIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDOKEHUS, YpAaBHEHMs, HEPaBEHCTBA IO YCIOBUIO 3a/aud, MCCIIEI0BATh
MOCTPOEHHBIE MOJICNTU C UCIIOJIb30BAHUEM amapara aireopsi.

DOyHkuuu U rpapuku:

cBOOOHO OMEpPUPOBATh MOHATUAMU: (QPYHKIIHS, CIIOCOOBI 3a1aHusl (QyHKIHUH,
B3aMMHO OOpaTHble (QYHKIUU, KOMMO3UIUs GYyHKUUNA, Tpaduk QyHKIUH,
BBITIOJIHATH JIEMEHTapHbIE MTpeoOpa3oBaHus rpa@uKkoB PyHKIIHIA,

CBOOOIHO OIEPHPOBATh MOHATUSAMHU: 00JACTh OMPEACICHUS W MHOKECTBO
3HauYeHUN (DYHKIWH, HYJIH (PYHKITUH, TIPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO OIMEpUpPOBaTh TMOHATUSMU: UYETHBIE U HEUETHbIE (DYHKIIHH,
nepuoyeckue (PyHKIUU, MPOMEKYTKH MOHOTOHHOCTH (PYHKIIUU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HaumOoJblliee M HauUMEHbIee 3HaueHHe (QYHKIUH Ha
IPOMEXKYTKE;

cBOOOIHO ONEPHPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HAaTypadbHBIM U
HEeabIM TIOKa3zareneM, Ipaguk CTeneHHOW (GYHKIHUHU C HATypalbHBIM U IIEJIBIM
nokasatesieM, rpaduk KOpHsS N-Oi CTEemeHW Kak (DYHKIMH OOpaTHOM CTENeHu ¢
HATYpaJIbHBIM ITOKa3aTeleM;

ONEpPUPOBATh TIOHATUSAMU: JMHEWHAs, KBaJpaTUYHas U APOOHO-JTHHEWHas
(bYHKITUH, BBITIONHATH dJIEMEHTAPHOE MCCIIEA0BAHNE U TIOCTPOCHUE UX TPapUKOB;

CBOOOJTHO OMEPUPOBATH MOHATUSIMU: TOKa3aTeslbHAs W JorapupMuyeckas
byHKIMHA, UX CBOMCTBA U rpaduKH, UCIOIL30BATh MX TpaQUKUA JIST PEIICHUS
YPaBHEHMUI;

CBOOOZIHO OMEpUPOBATHh TOHATUSMHU: TPUTOHOMETPUYECKAsT OKPYKHOCTB,
orpesiesieHue TPUTOHOMETPUUECKUX (YHKIMI YMCIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpaduku (GYHKIMA I WCCIENOBAHUS TIPOIECCOB M
3aBUCUMOCTEH TMPHU PENICHUH 3a/lad U3 JPYTUX y4eOHBIX MPEIMETOB M PEaTbHOMN
KU3HH, BBIpAXaTh (HOpMyIaMH 3aBUCIMOCTH MEXy BETUIHMHAMU;

Hauajia MaTeMaTH4eCKOro aHaIu3a:

cBOOOJIHO ONEpUPOBATh MOHATUSAMU: apudmMeThyeckas U TeoMeTpuyecKas
nporpeccusi, 06CKOHEYHO yOBIBAIOIasi TeOMETPUUECKasl TIPOTPECCHs], TUHEHHBIN U
OKCMOHEHIIUATBLHBINA POCT, (hOpMYJIa CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE O
KOHCTAHTE;

UCTIONIb30BaTh MPOTPECCUU IS PEIICHUs pealbHbIX 3a/ad MPUKIATHOTO
XapakTepa;



CBOOO/THO OIEPUPOBATH MOHIATHUIMU: MTOCIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHUS
MOCJIEA0BATEILHOCTE, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEA0BATEIbHOCTH,
MIOHMMATh OCHOBBI 3apOKJICHHUS MAaTeMaTHYECKOrO0 aHajiu3a KaK aHalu3a
OECKOHEUHO MAaJIbIX;

CBOOOTHO ONIEPUPOBATH OHATUSAMU: HEMPEPHIBHBIE (PYHKITUH, TOUYKU Pa3phbiBa
rpaduka GyHKIIMH, aCUMIITOTHI Tpadrka QyHKIINH;

CBOOOJTHO OIEPUPOBATH TMOHATUEM: (YHKIMS, HEMpEpbIBHAs Ha OTpeE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKITUH JJI PEIICHUS 33714,

CBOOO/IHO OIEpUPOBATH TMOHITUSIMH: TIepBasi M BTOpasi MPOU3BOJIHbBIC
byHKIMH, KacaTenbHas K TpaduKy QyHKIIIH,

BBIUUCIISITH ITPOU3BOAHBIE CYMMBI, NPOU3BEACHUS, YACTHOTO U KOMIIO3ULIMU
NBYX (DYHKITUH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKITUH;

UCIIOJIB30BaTh TE€OMETPUUECKUNA W (UBUYECKUM CMBICT TPOU3BOJHOM IS
pelIeHus 3a1ay.

MHo:xecTBa M JIOTHUKA:

CBOOOJTHO  OMNEPUPOBATH  MOHATUSIMHU: MHOXXECTBO,  ONEpaly  Haj
MHOYECTBaMU;

HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJjIsl ONMCAHUS PEATbHBIX
MIPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3a]1a4 U3 JIPYTUX yYeOHBIX IPEAMETOB;

CBOOOJTHO OMNEPUPOBATH MOHATUAMHU: OIPEACNICHHe, TEopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO OOBEKTA, I0KA3aTEIHCTBO, PABHOCHIbHbBIC
YPaBHEHHUS U HEPABEHCTRBA.

K koniy obOyuenuss B 11 kJjacce 0OydyarOIIMICAd TOJYYUT CICAYIOIINE
MpeAMETHbIE PEe3yIbTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMMmbl Y4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYeCKOTr0 aHaTUu3a:

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO OTIEPUPOBATH MOHITUSIMU: HATYPAIHHOE U 11€J10€ YUCII0, MHOYKECTBA
HATYpaJIbHBIX U LEJIBIX YHMCEN, UCIOIb30BATh MPU3HAKU JEIMMOCTH LEIbIX YHCEN,
HOJ/l u HOK HaTypaibHBIX 4YHCEN MJId pEUIEHUs 3aJad, NPUMEHSTh alrOpUTM
EBxnuna;

CBOOOJTHO OMEPUPOBATH TMOHSATHEM OCTaTKa MO0 MOJIYJIO, 3alKChIBAThH
HaTypaJIbHbIE YUCJIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAX CUHCIICHUS,

CBOOO/IHO OMNEPUPOBATH MOHITUSAMU: KOMIUIEKCHOE YHCJIO W MHOXECTBO
KOMITJIEKCHBIX YHWCEJI, MPEACTABIATh KOMIUICKCHBIE UYMCa B alreOpanyeckod u
TPUTOHOMETPHUUECKOU (hOpMe, BBHIMIOTHATH apU(PMETHIECKUE ONEpaIiii ¢ HUMU H
n300pakaTh Ha KOOPJAUHATHOM MJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:



CcBOOO/IHO ONEpPUPOBATH MOHATUSAMU: HUPPALMOHAIBHBIE, MOKA3aTEJIbHbIE U
jJorapu(pMUUECKUE HEpPABEHCTBA, HAXOAUTb UX PELIEHUS C  IOMOILBIO
PABHOCHJIBHBIX IIEPEXOOB;

OCYIIECTBIATH OTOOp KOpHEW TMpH pEHIeHMH TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOOIHO OINEpPUPOBATh MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIHOCTh YPAaBHEHUH U
HEPaBEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIIECTBUSA, HAXOJUTh PEIICHUS
CUCTEMBI U COBOKYIHOCTEH pallMOHAIBHBIX, UPPALMOHAIBHBIX, TOKA3aTEIbHBIX U
Jorapu(pMUUECKUX YpaBHEHUI U HEPABEHCTB;

pemarb palMOHAJIbHEIE, UppalOHaIbHbBIE, ITOKa3aTEeIIbHBIE,
gorapuMUYECKHe W  TPUTOHOMETPUYECKHE YpPaBHEHHS U  HEPABEHCTBA,
coJiepKalle MOAYJIU U apaMeTphl;

OPUMEHATH TpauyecKue METOIbI JUIsl PELICHUS] YPaBHEHUM U HEPaBEHCTB, a
TAKXK€ 3a/1a4 C apaMeTpaMu;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKEHHSI, YpPABHEHHUsS, HEPABEHCTBA W HUX CHCTEMBI [0 YCIOBUIO 3aayH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENIN C HCIIOJIb30BAHMEM ammaparta anreopsl,
VMHTEPHPETUPOBATH NOJYUYECHHBIN PE3yJIbTaT.

DOyHkuuu ¥ rpapuku:

CTpOUTh TpadUKHd KOMMO3MIMU (PYHKIUNA C MOMOIIBIO 3JIEMEHTApPHOIO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX ()YHKIIMIA;

CTPOUTH TeoMeTprUYecKue 00pa3bl ypaBHEHUHN U HEPABEHCTB HAa KOOPAMHATHON
IIJIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH MOHATHSAMHU: TPaQUKA TPUTOHOMETPHUUECKHUX
yHKUMH;

OPUMEHATh (QYHKIUM Ui MOJECIHUPOBAHMS W HCCIENOBAaHUS pEasbHbIX
IIPOLIECCOB.

Havana maTeMaTH4eCKOro aHaJIm3a:

MCITOJIb30BATh MPOU3BOHYIO JIJISl UCCIEAOBAaHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAUTh HauOoJblllee U HAaMMEHbIIee 3HaUCHUs (PYHKIIMM HEMPEPHIBHON Ha
OTpE3Ke;

UCIIOJIb30BaTh TMPOM3BOJHYIO [JIsl HAXOXKJICHUS HAWIYYIIero pelieHus B
MIPUKIIAJIHBIX, B TOM YHCJIE COMAIbHO-)KOHOMHUYECKHUX, 3a7a4ax, 1Sl ONPEACICHUS
CKOPOCTH U YCKOpPEHMS Mpoliecca, 3aJaHHOro (hOpMyJIoi Win rpadukoMm;



CBOOOJTHO  ONEpUPOBATH MOHATHSMHU: IEpBOOOpa3Hasi, ONpeneIEHHBIHI
WHTErpall, HAXOAWTh IEPBOOOpA3HBIC AIEMEHTAPHBIX (DPYHKIMH U BBIYUCIATH
uHTterpai no popmysne Herotona-JIeitonuna;

HAXOJIUTh TIOMIAIHN TUIOCKUX (GUTYP U OOBEMBI TEJT C IOMOIILI0 HHTETPAIIA;

MMETh MPEACTABICHUE O MATEMATHYECKOM MOJICIIMPOBAHUM HA MPUMEPE
cocTaBiieHUs U PepeHIINaTbHBIX YPaBHEHUN;

pelarh NPUKIAIHbIE 33aJa4d, B TOM YHCJIE COLMAIbHO-DKOHOMUYECKOTO U
$u3NYECKOro XapakTepa, CpeICTBAMU MaTEMaTHYECKOTO aHaIN3a.



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 1€MCTBUTEIIBHBIX YHCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEWHBIX
YpaBHEHUU
5 Oynkuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
LEJIBIM I10Ka3aTeIeM
3 Apudmerndeckuii KOpeHb N-0if CTENCHH. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkmms. [TokazarenpHbIC 10 1
ypaBHEHUS
5 Jlorapudmuueckast pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUS
5 TpuronomeTpuueckue BIpaXKEHUS U 29 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHH 10
HenpepsiBable pynkuuu. [IponszBoanas 20
9 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3 A 5 )
3HaHUI
OBLIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NPOrpamMmbl Bcero Konrpoabnpie  Ipakruieckue o0pa3oBaTe/ibHbIE
padoThI padoTshI pecypeni
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas u HHTETpAI 12 1
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHIA. 1 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 UppanmonansHble, MOKa3aTENbHbBIE U 24 1
norapuMUUecKre HEPaBeHCTBA
KomriekcHbie ncia 10
HatypanbHble u 1ienbie uncna 10
CucTeMbl paloHaTBHBIX, HPPANUOHATBEHBIX
7 MIOKa3aTeIbHBIX U JOrapu(pMUUEcKux 12 1
ypaBHEHUH
8 3amaqu ¢ mapameTpamMu 16 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne aTa ugposbie
n/n Tema ypoka Bcero Kontpoaeusie — Ipakrueckue f{lsyqeﬂnﬂ :)Iﬁ[()l;I;OBaTe.]ILHLIe
padoTshI padoThI pecypenr
1 MHokecTBO, onepanuy Hax 1
MHO’KECTBaMU U MX CBOICTBa
2 Huarpammsl Ditniepa-Benna 1
[IpuMeHeHne TeopeTHKO-
3 MHO>KECTBEHHOI0 armnapara Jyisl pelieHus 1
3a/1a4
PanmonanbHble yncna. OOBIKHOBEHHBIE U
4 JECSITUUHBIE IPOOH, IPOLIEHTHI, 1
0OECKOHEUHBIC TIEPUOTUIECKUE IPOOH
PanmonanbHble yncna. OOBIKHOBEHHBIE U
5 JECATHUYHBIE TPOOH, MPOLICHTHI, 1
OeCKOHEUHbIE IEPUOIUYECKUE IPOOH
5 [Ipumenenue npobeit U MPOLEHTOB JIst 1
pEeILIeHUs TPUKIAHBIX 3a7a4
; [Ipumenenue qpobeit u MPOLEHTOB JIst 1
pelIeHns MpUKIaJHbIX 3a1a4
3 [ericrBuTenbHble yncia. PanmonanbHbie U 1
VppalOHaJIbHbIE YHCIIa
9 ApudmeTnueckne onepanuu c 1

JEeHCTBUTEIIPHBIMY YHCIaMU




10

Mopynp JEMCTBUTEIBHOTO YHUCIIA U €T0
CBOMCTBa

11

12

13

[IpubnnxEHHBIE BBIYUCIICHUS, TIPaBUIIa
OKpYIJICHUS, IIPUKUKA U OLICHKA
pe3yJibTaTa BEIYMCIECHUM

OcCHOBHBIE METOIbI PELICHUS LENbIX U
JIpOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

OCHOBHBIE METOIbI PELICHUS LENbIX U

JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

14

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

15

MHOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenne MHOrouI€Ha HAa MHOTOUJIEH C
octaTtkoMm. Teopema besy

16

17

MHoOrousneHs! ¢ HeIbIMUA
koa¢p¢unuentamu. Teopema Buera

Pemenue cucreM JIMHENHBIX ypaBHEHUN

18

19

20

Pemrenne cucreM TMHENHBIX YpaBHEHUN

Marpuiia CucTeMbI JINHEWHBIX YPAaBHEHUM.

Omnpenenurens MaTpuLpl 2x2, ero
TEOMETPUUYECKHUN CMBICIT Y CBOWCTBA;
BBIUMCJIEHHE €r0 3HAYCHUS

Onpenenurens MaTpulpl 2X2, ero
TEOMETPUUYECKHUN CMBICI Y CBOWCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS




21

[Ipumenenue onpeaenuTens AJis perieHus
CHCTEMBbI JINHEHHBIX YPaBHEHUI

22

23

Pemenne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

Pemmenue nmpukiaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHUI

24

KonTtponsnas pabdora: "PanmonanbHbie
ypaBHEHMsI U HepaBeHCTBA. CUCTEMBI
JMHENUHBIX ypaBHEHUN"

25

OyHKIMS, CIIOCOObI 3a1aHus (PYHKITIH.
B3anmuo obpatHbie QyHKINH.
Komnosunus ¢pyHknumit

26

27

['paduk QyHkuuu. dnemMeHTapHbIe
npeoOpazoBanus rpapukoB GyHKINUN
OO6nacTp onpeneneHuss 1 MHOKECTBO
3HaueHud ¢pynkuuu. Hynu dyHkmm.
[TpomexyTKH 3HaK MOCTOSIHCTBA

28

UYErHble 1 HEUETHBIE PYHKITUH.
[lepnoauueckue Gpynkunu. [Ipomexyrku
MOHOTOHHOCTH (DYHKIIMU

29

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
HauOoinsiee 1 HanMeHblllee 3HAUYCHNUE
(GYHKIIMHM Ha IPOMEKYTKE

30

31

JluneliHasi, KBagpaTU4Has U JPOOHO-
TuHeHas GyHKuun

DJeMeHTapHOe UCCIIeI0BaHuEe U
MOCTPOCHHE TPAPUKOB ITUX PYHKLIUH




DJIeMEHTapHOE UCCIIEIOBAaHUE U

32 .
MOCTpoeHne rpauKoB ATUX PYHKITUN

33 Crenens c 1eJIbIM TTOKa3zareneM. bunom
Herorona

34 Crenens ¢ 1esbIM NIOKa3zareneM. buaom
HeroTona
Crenennast GyHKIHUS C HATYPaJIbHBIM H

35 LeJIBIM IMoKa3zareiieM. E€ cBolicTBa U
rpaduk

36 KonTtponsnas padora: "CreneHHas
¢ynkuus. E€ coiicTBa u rpadux"

37 ApudmeTnueckuii KOpeHb HaTypaJbHOM
CTETEeHH U ero CBOMCTBA

38 Apudmerndeckuii KOpeHb HaTypaTbHON
CTETEeHH U ero CBOMCTBA

39 [IpeoOpa3oBaHMs YUCIOBBIX BEIPAXKCHHH,
COJICPIKAIINX CTETICHU U KOPHH

40 [TpeoOpa3oBaHUs YHCIOBBIX BBIPAKECHUIA,
COJIepIKalINX CTENEHH U KOPHH

41 [IpeoOpa3oBaHMs YUCIOBBIX BEIPAXKCHHH,
COJIepIKalINX CTENEHN U KOPHU
WppannonaibHbie ypaBHeHHsI. OCHOBHBIC

42 METO/TBI PEIICHUS UPPAITUOHATTEHBIX
ypaBHEHUH
Uppannonansueie ypaBHeHHs. OCHOBHBIC

43 METO/IbI PEIICHUS UPPATUOHATEHBIX

ypaBHEHUU




Wppaunonanbuble ypaBHeHUs. OCHOBHbBIE

44 METO/IbI PEIICHUS UPPALUOHATIBHBIX
ypaBHEHUH

45 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUT
UPPALMOHATBHBIX YpaBHEHUHN

46 PaBHOCHIIbHBIE TTEPEXOBI B PELICHUH
UpPpALMOHATILHBIX YPAaBHEHHM

47 PaBHOCHIIbHBIE TTEPEXOBI B PELICHUH
UPPALMOHATILHBIX YPaBHEHHIM

48 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLICHUU
HUPPALMOHATFHBIX YpaBHEHUHN
CaoticTBa U rpaduK KOpHsI N-Oi CTEHeHH

49 KaK (yHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTeleM
CaoticTBa U rpaduK KOpHs N-Oi CTEHeHH

50 KaK (yHKIIMH OOpaTHOW CTETICHH C
HATypaJIbHBIM MOKa3aTeleM
KonTponbHas pabora: "CsoiicTa u

o1 rpaduk KopHs N-0i1 cTEeneHu.
HppanuonansHele ypaBHeHuU"

59 CreneHb ¢ palluOHATIBLHBIM [TOKA3aTeNeM U
€€ CBOICTBA

53 CreneHsb ¢ pallMOHAIBLHBIM [TOKA3aTeNeM U
e€ CBOICTBA

54 CrermneHb ¢ pallMOHATILHBIM [T0OKa3aTeIeM U
€€ CBOICTBA

55 [ToxazarenbHast pyHKLIMS, €€ CBONWCTBA U

rpaduk




Hcnonb3oBanue rpaduka GyHKIUN A5

56 - 1
pelieHus: ypaBHEHU I

57 Ucnonb3oBanue rpaduka GyHKIUN A5 1
peueHusl ypaBHEHU I
[ToxazarenbHble ypaBHeHUSI. OCHOBHBIE

58 METO/Ibl PEIICHHSI MTOKA3aTeIbHbIX 1
YpaBHEHUU
[ToxazarenbHble ypaBHeHUSI. OCHOBHBIE

59 METO/IbI PEIICHUs TOKa3aTENbHbBIX 1
YpaBHEHUU
[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

y

60 METO/IBI PEIICHUS TOKA3aTEIbHBIX 1
YpaBHEHUU

61 KonTtponpHas pabdora: "[lokazarensHas 1
¢ynkuus. [TokazarensHbie ypaBHeHUs"

62 Jlorapudwm yucna. CoiicTa norapudpma 1

63 Jlorapudwm umncna. CBoicTBa jJorapudpma 1

64 Jlorapudwm yucna. CoiicTa norapudpma 1

65 ECATUYHBIC W HATypPATbHBIE JIOTAPUPMBI 1

y

66 JlecaTuuHbIe U HATypaJIbHbIE JTOTapH(PMbI 1

67 [IpeobpazoBanue BhIpa)eHUH, 1
coJIeprKalIuX Jorapudmol

68 [IpeobpazoBanue BhIpaXeHUH, 1
COJIepXKaIIuX JorapudMbl

69 [IpeoOpazoBanue BEIpaKEHUH, 1
CoJIep KalIuX Joraprudmbl

70 Jlorapudmuueckas pyHkius, e€ CBONCTBA 1

U rpadpuk




Jlorapudmuueckas pyHKIus, €€ CBOHCTBA

71
u rpaduk

7 Hcnonp3oBanue rpaduka QyHKIHH 115
peueHusl ypaBHEHU I

73 Hcnonb3oBanue rpaduka GyHKIUN 115
pelieHusi ypaBHEHUM
Jlorapudmuueckre ypaBHEHUSI.

74 OCHOBHBIE METO/IbI PEIICHUS
Jorapu(pMHUUECKUX ypaBHEHUH
Jlorapudmuueckre ypaBHEHUS.

75 OcCHOBHBIE METO/IbI PELLICHUS
JOTapu(PMHUECKUX yPaBHEHUI
Jlorapugmuueckue ypaBHEHUs.

76 OCHOBHBIEC METO/IbI PEIICHUS
JOTapu(PMHUECKUX yPaBHEHUI

77 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUN
Jorapu(pMHUUECKUX ypaBHEHUH

78 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT
Jorapu(pMUUECKUX ypaBHEHHM
KonTpomnbHnas padora:

79 "Jlorapudmuyeckast pyHKIIUS.
Jlorapudmuueckue ypaBHeHus"

80 Cunyc, KOCUHYC, TAHT'€HC M KOTaHT€HC
YHCIIOBOTO apryMeHTa

81 Cunyc, KOCHHYC, TAHT€HC M KOTAaHTEHC
YHCIOBOTO apryMeHTa

82 APpKCHHYC, apKKOCHHYC ¥ apKTaHTEHC

YHUCJIOBOTO apryMEHTa




ApKCUHYC, apKKOCUHYC U apKTaHI'€HC

83 YHCIIOBOTO apryMeHTa
Tpuronomerpudeckas OKpyKHOCTb,

84 OTpeieIeHue TPUTOHOMETPHYECKUX
(GyHKIUI YUCIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

85 ompeeIeHUE TPUTOHOMETPUUECKHUX
(GyHKIUI YUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE
bopMyIbI

87 OCHOBHBIEC TPUTOHOMETPUIECKHE
bopmybl

88 OCHOBHBIE TPUTOHOMETPUYECKHE
bopmybl

89 OCHOBHBIE TPUTOHOMETPUYECKHE
bopMyIbI

90 [Ipeo6pa3oBanne TPUrOHOMETPUUECKUX
BBIPAKECHUI

o1 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKECHUI

92 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKECHUI

93 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX
BBIPAKECHUI

04 Perienne TpUroHOMETPHUUECKUX
yYpaBHEHUN

95 Perienne TpUroHOMETpHUUECKUX

YpaBHEHUU




Pewenne TpuroHOMeTpU4ECKUX

96 .
ypaBHEHUU

97 Pewienne TpuroHOMeTpu4YECKUX
ypaBHEHU I

08 Pemenuie TpUroHOMeTpHUUECKUX
ypaBHEHUH

99 Pewienne TpuroHOMeTpUYECKUX
ypaBHEHUH

100 Pemienne TpuroHOMeTprU4YECKUX
ypaBHEHUI
KonTponbnas pabora:

101 "TpUroHOMETPHYECKUE BBIPAKECHUS U
TPUTOHOMETPHUYECKHUE ypaBHEHUS"
[TocnenoBareabHOCTH, CLIOCOOBI 3aJaHUS

102 [ocJIeqOBaTeIbHOCTE. MeTo
MaTeMaTUYECKON HHIYKIIUU
MOHOTOHHBIE ¥ OTPAaHUYCHHEIC

103 MoCJIeI0BaTEIbHOCTH. VicTopus aHanm3a
OECKOHEYHO MaJIbIX

104 Apudmernueckast nporpeccus

105 I'eomeTpuueckas nporpeccus

106 beckoneuHo yObIBaroI1as reoMeTpruecKas
nporpeccus

107 Cymma 6eckOHEYHO yObIBaroOIIei
reOMEeTPUUECKON Mporpeccun

108 JIMHENHBIN ¥ SKCIOHEHIUAIBHBIN POCT.

Yucio e. CDOpMy'J'Ia CJIOKHBIX ITPOILICHTOB




JIMHENHBIN ¥ DKCIOHEHUMAIIBHBIN POCT.

109
Yucno e. DopMyiia CI0KHBIX IPOLIEHTOB
Hcnonp3oBanue nporpeccun 1uist

110 peleHus pealIbHbIX 3aa4 IPUKIIATHOTO
Xapakrepa

111 KonrpomnsHas pabora:
"[locnenoBarelbHOCTH U TIporpeccuu’”

112 HenpepsiBHBIC (DYHKIIMHK ¥ MX CBOKWCTBA

113 Touka pa3pbeiBa. ACUMITOTHI TpaduKOB
byHKIII

114 CaotiicTBa (DyHKIMIT HETIPEPHIBHBIX Ha
oTpe3Ke

115 CpoiicTBa (hyHKIMI HETPEPHIBHBIX HA
OTpe3Ke

116 MeTto1 MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

117 MeTto MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

118 MeTto1 MHTEPBAJIOB JUIsl pEIICHUS
HEPABEHCTB

119 ITpuMeHeHnEe CBOMCTB HENPEPHIBHBIX
GyHKIMH 15 pereHust 3a1a4

120 ITpuMeHeHnEe CBOMCTB HENPEPHIBHBIX
GyHKUMH 1715 pelieHus 3a1a4

121 [lepBast u BTOpas Mpou3BOIHbIE (PYHKLINU

122 Omnpenenenue, reOMETPUIECKUI CMBICIT

MIPOU3BOAHON




Onpenenenue, GU3NUECKUN CMBICIT

123 N 1
IIPOU3BOTHON

124 YpaBHEeHHE KacaTeabHOU K rpaduxy 1
byHKIIUN

125 YpaBHeHUEe KacaTeIbHOU K rpaduKy 1
byHKIUHA

126 [Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIIUN

127 [Tpon3BogHBIC d7IEMEHTAPHBIX (DYHKITHI

128 [IpousBoiHAS CyMMBI, IPOU3BEACHMSI, 1
YaCTHOTO ¥ KOMIO3ULIUU (HYHKITUI

129 [IpousBoiHAS CyMMBI, IPOU3BEACHMSI, 1
YaCTHOTO ¥ KOMITO3HIINU (hYHKITUH

130 [TpousBoHas CYMMBI, TPOU3BEACHNUS, 1
YaCTHOTO ¥ KOMIO3UIIUU (HYHKITUH

131 KonTponsHas padora: "[Ipoussoanas” 1 1

132 [ToBTOpenue, 06001IEHNE, 1
cucTemarusanus 3HaHuil: "YpapHenus"

133 [ToBTOpenue, 06001IIEHNE, 1
cucreMarusanus 3HaHui: "OyHkuun"

134 Hroroas koHTpoasHas pabora

135 HToroBas KOHTpOJIbHAsA paboTa

136 [ToBTOpeHue, O606H1€H1fe, 1
CUCTEMAaTH3AIIHsI 3HAHHHA

OBIIEE KOJIMYECTBO YACOB I1O 136 10

I[MTPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

[IprumeHeHnue nporu3BOJHON K
UCCIIeIOBaHMIO QYHKIIHI Ha
MOHOTOHHOCTB ¥ IKCTPEMYMBbI

[IpumeHeHne mpOU3BOTHON K

UCCIIeIOBaHMIO (GYHKIIMI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoaunuecTBO 4acoB

KonTpoabHbie

Bcero
padoTshI

IpakTuyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne npou3BOIHON K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

[IpuMeHeHne npou3BOIHOM K
MCCIIeI0BaHMIO (QYHKIIMI Ha
MOHOTOHHOCTb ¥ IKCTPEMYMBI
IIpuMeHeHne MpOU3BOIHON K
MCCIIeI0BaHUIO (DYHKIIMI Ha
MOHOTOHHOCTb ¥ IKCTPEMYMBI
IIpuMeHeHne MpOU3BOIHON K
UCCIeIoBaHHIO (PYHKIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

Haxoxnenne HanOoOJIbIIErO 1

HaMMCHBIICTO 3HAYCHU A HerepLIBHOﬁ

(GyHKLIUHU Ha OTpe3Ke




Haxoxnenue HanbonbLIero u
HAUMEHBIIIETO 3HAUYCHUS HEIPEPBIBHOM
(GYHKITMM Ha OTPE3Ke

Haxoxnenue HanuOoJIbIIErO U
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOM
(GyHKIMHU Ha OTpe3Ke

10

11

12

Haxoxnenune HanOobIIero u
HaVMEHBIIIETO 3HAYCHUS HENIPEPBIBHOM
(GyHKIMHU HAa OTpE3Ke

Haxoxnenune HanOobIIero u
HaMMEHBIIETO 3HAUYCHUSI HEITPEPHIBHOM
(GYHKIMM Ha OTpe3Ke

Haxoxnenue HaubobIiero u
HAUMEHBIIIETO 3HAUCHUS HEMPEPHIBHOM
GyHKIINM Ha OTpe3Ke

13

[IpuMeHeHne Npon3BOHON IS
HAXO0X/ICHNS HAaWTY4IlIero peeHus B
IIPUKIIAIHBIX 3a7a4ax

14

15

16

[Ipumenenre npou3BOIHOM IS
HAXOXJICHUS HAWJTYUIIIEro PEIICHUS B
MPUKJIAHBIX 3a/1a4ax

IIprMeHeHre nporu3BOIHOMN ISt
ONIPENEIIEHUS CKOPOCTU U YCKOPEHUS
npoiiecca, 3a1aHHOT0 (POPMYIION WITH
rpaduxom

[IpumeneHnre npou3BOIHOM IS
ONPEAEIEHUS CKOPOCTU U YCKOPEHUS




npoiecca, 3aJaHHOT0 (OPMYJION HITH

rpagpukoM

17 Kommozuius ¢pyHKImi

18 Kommozurust ¢hyHKImii

19 Komnosunus ¢pyHkuumit

20 ['eomeTpuyeckue 0Opas3bl ypaBHEHUI Ha
KOOPJMHATHOM IIIOCKOCTH

21 I'eomerpuueckue o6pa3bl ypaBHEHHI Ha
KOOPAMHATHOM IIOCKOCTH

29 KoHnTtponbhas pabdora: "UccnenoBanue
(GYHKIMH C TOMOIIBIO MTPOU3BOTHON"

93 [TepBooOpazHas, OCHOBHOE CBOHCTBO
epBOOOPa3HBIX
[TepBOOOpa3HBIE 3TIEMEHTAPHBIX

24 ¢ynkuuii. [IpaBuna HaXOXKICHUS
epBOOOPa3HBIX
[TepBooOpa3Hbie FIeMEHTAPHBIX

25 dbynakuumii. [IpaBuna HaxoXaeHUS
epBOOOPA3HBIX

2 Wurerpai. I'eoMeTpru4eCKuil CMBICI
MHTETpaia

97 Brruucnenue onpeaenéHHOro HHTErpaia
no popmyne Herotona-Jleli6Huma

28 Brruucnenue onpenenéHHoro HHTerpana
no popmyne Herotona-Jleli6uua

29 [Ipumenenne nHTErpaNa Iis

HAXO0XJICHUS TUIOIIaIel TUIOCKUX QHUTYp




[IpumeHenue uHTETpaNa s

30 HaxXO0XJIeHUs 00bEMOB reOMETPHICCKUX
Tenl

31 [Tpumeps! pemennii muddepeHaITbHbIX
ypaBHEHU U

39 [Tpumepsl pemennii nuddepeHIuaTbHbIX
ypaBHEHUH
Marematuueckoe MOJEeIUPOBAHHE

33 peaNbHBIX MPOIIECCOB C IMTOMOIIBIO
muddepeHIMaTbHBIX YpaBHEHUI

34 KonTponsHas padora: "[lepBoobpazHast u
uHTerpan”

35 Tpuronomerpuueckue GyHKINH, UX
CBOWCTBA U TpapuKu

36 Tpuronomerpuueckue GyHKINH, UX
CBOIiCcTBa U rpaduKu

37 TpuronomeTpudeckue QyHKITHH, UX
CBOICcTBa U rpadUKu

38 Tpuronomerpuueckue GyHKIHH, UX
CBOICcTBa U rpaduKu

39 Tpuronomerpuueckue GyHKIHH, UX
CBOICTBa U TpaduKH
OT160p KOpHEH TPUTOHOMETPUUECKHUX

40 YpaBHEHUH C TOMOILIBIO
TPUTOHOMETPHUIECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUIECKHUX

41 YPaBHEHUH C IOMOIIBIO

TPUTOHOMETPUYECKON OKPYKHOCTH




OT100p KOpHEH TPUTOHOMETPUYECKHIX

42 YpaBHEHUH C TTIOMOIIBIO
TPUTOHOMETPHUECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUYECKHIX

43 YpaBHEHUH C TOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

44 Pemenuie TpUroHOMeTpUUECKUX
HEPaBEHCTB

45 Pemenne TpuroHoMeTprUeCcKux
HEPABEHCTB

16 Pemienne TpuroHOMeTpUYECKUX
HEPaBEHCTB

47 Pemenne TpuroHoMeTpruUeCcKUX
HEPaBEHCTB
KoHntponbhas pabora: "I 'paduku

48 TPUTOHOMETPHUUECKUX (PYHKIIHA.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIEC METO/IbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIEC METO/IBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI pEIICHUS
MOKa3aTeTbHBIX HEPABEHCTB

59 OCHOBHBIEC METO/IBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI pEILICHUS

norapu(MUIECKIX HEPABEHCTB




OCHOBHBIC MCTOJbI pCHICHUSA

>4 Jorapu(pMUUECKUX HEPABEHCTB
55 OcHOBHBIE METO/IbI PELLICHUS
norapupMHUECKUX HEPABEHCTB
56 OcHOBHBIE METOIbI PELICHUS
Jorapu(pMUUECKUX HEPABEHCTB
57 OcCHOBHBIE METO/IbI PELLICHUS
UPPALMOHATILHBIX HEPABEHCTB
58 OcCHOBHBIE METO/IbI PELLICHUS
UppaLMOHAJIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI pELICHUS
UPpalMOHATIFHBIX HEPABEHCTB
60 OcCHOBHBIE METO/IbI PELLICHUS
UppaLMOHATIbHBIX HEPABEHCTB
61 I'paduueckue metozs! pereHus
UPpPaLMOHATIbHBIX YPABHEHUM
62 I'paduueckue MeTObI perIeHus
MPPALMOHATIBHBIX YPAaBHEHUN
63 I'padmuueckue metos! peneHus
IIOKa3aTeJIbHBIX YPaBHEHHUI
64 I'paduueckue MeTObI perIeHus
MOKa3aTeIbHbIX HEPABEHCTB
65 I'paduueckue MeTObI perIeHus
norapu(pMUUECKUX ypaBHEHHIA
66 ['padmyeckue METOABI peLIeHHs
norapu(MUIECKIX HEPABEHCTB
67 I'paduueckue MeTo bl pereHus

norapu(pMUIECKIX HEPABEHCTB




68

I'paduueckue MeTo Bl pemieHus
MOKa3aTeNbHbBIX U JOrapuOMUUECKUX
ypaBHEHUH

69

I'paduueckue MeToBI pemeHus
MOKA3aTeIbHBIX U JTOTapU(OMUIECKUX
ypaBHEHUI

70

71

72

['padmyeckue METOABI pelIeHUs
NOKa3aTeIbHBIX U JIOTapu(PMUIECKUX
HEPaBEHCTB

['padmyeckue METOABI peLIeHHS
MOKA3aTeNbHBIX U JTOTapu(OMUYECKUX
HEPABEHCTB

KonTponbhas pabora:
"UppanuoHanbpHble, TOKa3aTeIbHbIC U
norapupMHuUECKre HepaBeHCTBA"

73

KommuiekcHbie uncna. Anredpandeckas u
TpUTOHOMETpHUEcKas (HOpPMBI 3aITUCH
KOMIUTIEKCHOTO YuCIIa

74

75

76

KommnekcHeie yncna. AnreOpanueckas u
TpUTOHOMETpHUEecKas (HOPMBI 3aITUCH
KOMIUTIEKCHOTO YHCIIa

Apudmerndeckue onepanum ¢
KOMILJIEKCHBIMHU YUCIIAMU
Apudmerndeckre onepanum ¢
KOMILJIEKCHBIMHU YUCIIAMH

77

N300pakeHne KOMIUJIEKCHBIX YHCeT Ha
KOOPJAWHATHOM IIOCKOCTH




N3o0paxeHue KOMILJIEKCHBIX YHUCEN Ha

8 KOOPJMHATHOM IIIOCKOCTH

79 ®opmyiia Myaspa. KopHu N-oii crernenun
13 KOMIUIEKCHOTO YHCIia

80 ®opmyna Myaspa. KopHu N-oii cTenenun
U3 KOMIUIEKCHOTO YHClIa
[IpumeHeHHEe KOMITICKCHBIX YHCEI JISI

81 pereHus: GU3NIECKUX ¥ TE€OMETPUUSCKHUX
3a1a4y

82 KonTtponpHas pabdora: "KomruiekcHbie
yucna"

83 HarypanbHble u nensie yrcna

84 Harypanbhble u emnsle yucna

85 [TpyuMeHeHre TpU3HAKOB IETUMOCTH
LEJIBIX YUCEI

86 [TpuMmeHeHre TPU3HAKOB JIETUMOCTH
ENBIX YUCell

87 [IpumeHeHre TPU3HAKOB JICTUMOCTH
nensix yucen: HOJl u HOK

88 [TpuMmeHeHre TPU3HAKOB IETUMOCTH
nenbix yncen: HOJ[ u HOK

89 [TpuMmeHeHre TPU3HAKOB IETUMOCTH
HENBIX YUCEI: OCTATKH M0 MOAYITIO

90 [TprMeHeHre TPU3HAKOB JICTTHMOCTH
HEJIBIX YHCEJI: OCTATKH 110 MOJIYITIO
[IpumeHeHne MPU3HAKOB AETUMOCTH

91 HENBIX YUCEIl: anropuT™ EBKInaa s

PEIICHHMA 3a1a4 B LCJIbIX YHUCIaX




92

KonTtponpHas padora: "Teopus menbix
yucen"

93

94

95

CucreMa 1 COBOKYITHOCTb ypaBHEHUI.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEACTBUSA

Cucrema 1 COBOKYITHOCTh YPaBHEHUU.
PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBbI-
CJIEJICTBUS

OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U

COBOKYITHOCTEH paliMOHaJIbHBIX
YpaBHEHUU

96

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH MPPALMOHATIbHBIX
YpaBHEHUU

97

OcHOBHBIE MCTOABI pCICHUA CUCTCM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHUH

98

99

100

OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHUI

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(pMUIecKux
ypaBHEHUU

OCHOBHBIE METO/BI PELLIEHUS CUCTEM U

COBOKYITHOCTEH JIorapu(pMUIecKux
yYpaBHEHUN

101

IIpuMeHeHne cuCTeM K pEeIEeHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 33]1a4 U3




pa3nuyHbIX 00acTeil HAyKH U pealbHOM
JKU3HU, MTHTEPIIPETaLus IOJy4YEeHHBIX
pE3yJIbTaTOB

102

[IpuMeHeHne cUCTEM K PEILECHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3a/1a4 U3
pa3nuyHbIX 007acTeil HAyKH U pealbHOM
JKU3HU, UHTEPIIPETALUs OJy4YEHHBIX
pE3yJIbTaTOB

103

[IprMeHeHrne HEpAaBEHCTB K PELICHUIO
MaTEeMaTUYeCKUX 3a/1a4 U 3a]1a4 U3
pa3IUYHbIX 00JaCTe HayKH U pealibHOMN
JKU3HU, UHTEPIIPETaLs OJy4YEHHBIX
pE3yJIbTaTOB

104

KonTpoabHas padora: "Cucremsl
palMOHANBHBIX, UPPAIIHOHATBHBIX
MIOKa3aTeIbHBIX U JIOTapU(MUIECKUX
ypaBHeHHH"

105

106

107

PanuonaneHbIE ypaBHEHHUS C
rapameTpamu

PannonanbHbIe HEpaBEHCTBA C
napameTpamu

PanyonanbHbIE CUCTEMBI € TapaMETPAMU

108

109

HppaunoHanbHble ypaBHEHUS,
HEpaBEHCTBA C NTapaMeTpaMu

HppannoHnaibHble CUCTEMBI C
napameTpamu

110

IToka3aTenbHbIE ypaBHEHUS, HEPABEHCTBA
C mapameTpaMu




111

[loka3zarenbHble CUCTEMBI C IApAMETPAMU

112

113

Jlorapudmuueckue ypaBHEHUs,
HEpaBEHCTBA C MMapaMeTpaMu

Jlorapudmuueckre CUCTEMBI C
napaMeTpamu

114

TpUroHOMETPUYECKUE YPABHEHHUS C
napameTpamu

115

116

TpuronomeTpuyeckrue HEpaBEHCTBA C
napaMmerpamu

TpuroHoMeTpuYECKre CUCTEMBI C
napaMeTpamu

117

ITocTpoenue u uccinegoBaHue
MaTeMaTUYECKUX MOJENIEN peaIbHbIX
CUTyalUi C IOMOUIBIO YPABHEHUH C
napaMeTpamu

118

ITocTpoenue u uccinegoBaHue
MaTEMaTUYECKUX MOJENIEN peabHbIX
CUTYallHil C TOMOIIBIO CUCTEM
YPaBHEHUH ¢ ITapamMeTpamMmu

119

ITocTpoenune u ucciegoBaHue
MaTEMaTUYECKUX MOJENIEN peaabHbIX
CUTYallHil C TOMOIIBIO CUCTEM
YPaBHEHUH ¢ TapamMeTpamu

120

121

KonrtponbHas pabdora: "3agauu c
napameTpamu”

[ToBTOpenue, 060061IeHNE,
cucTemMarusanus 3HaHuil: "YpaBHeHus"




122

[ToBTOpeHnue, 06001ICHNE,
cucTtemMaTu3anus 3Hanuii: "YpaBHenus"

123

124

125

[ToBTOpeHnue, 06001ICHNE,
cUCTeMaTH3alysl 3HaHUH: "Y paBHEHUS.
Cucremsl ypaBHeHHUN"

[ToBTOpEeHmE, 0600IICHUE,
cucrtemaTtusanus 3Hanuil: "HepaBencrna"

[ToBTOpEHME, 0600IICHUE,
cucrtemaTusanus 3Hanuii: "HepaBencrna"

126

127

128

[ToBTOpenue, 06001ICHNE,
cucreMaruzaius 3Hanuii: "HepaBencrpa"

[ToBTOpEHHE, 0000IICHUE,
cucremaTtusanus 3Hanuii: "IIpousBoaHas
u e€ npumeHeHue"

[ToBTOpEeHME, 0000IICHUE,
cucremaTtusanus 3Hanuii: "IIpousBoaHas
U €€ npuMeHeHue"

129

[ToBTOpenue, o6odIIEHNE,
cucremarusanus 3HaHui: "IlponsBogHas
U €€ npuMeHeHue"

130

[ToBTOpenue, o6odIIEHNE,
cucremarusanus 3HaHui: "MHTerpan u
ero npuMeHexue"

131

132

[ToBTOpenue, 06001IIEHNE,
cucreMaru3anus 3HaHui: "OyHKkuun"

[ToBTOpenue, 060061IeHNE,
cucreMarusanus 3HaHui: "OyHkuun"




133 [ToBTOpeHnue, 06001ICHNE, 1
cucremaTusanus 3Hanuil: "Oynkuun"
134 Wrorosas KoHTpoJbHAS paboTa
135 HroroBast koHTpoIbHAs paboTa
136 [ToBTOpeHwme, 0606LueHI/vIe, 1
cHUCTeMaTu3alrsl 3HAHUI
OBLIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3YJAbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMoro .
00pa3oBaTe/IbHOI MPOrpaMMBbl CpeHero o0mero 00pa3oBaHus
pe3yjabTara
1 Yucna v BBIYUCICHUS
11 OnepupoBaTh TOHATHSAMH: PAUOHAIBHOE W ACWCTBUTEIBHOE YHUCIIO,
' OOBIKHOBEHHAs! U JECATHUYHAs APOOb, IPOLIEHTHI
12 BemonHATe  apudMeTnyeckue omepanuu  C  PAalUOHAIBHBIMH |
' JeHCTBUTEIIbHBIMU YHACITAMHU
13 BoinmonuaTe  npuOMMKEHHBIE — BBIYMCICHUS, HUCIONB3Yysd  IpaBuia
' OKpYTJICHUS, IeJIaTh IPUKUIKY U OLIEHKY PE3yJIbTaTa BRIYUCICHUN
OnepupoBaTh MOHATUSMH: CTENICHD C IIEIBIM TOKa3aTeIeM, CTaHAapTHAs
14 ¢dopMa 3amucu AEUCTBUTEIBHOIO YKCia, KOPEHb HATYpajlbHOW CTENEHU;
' UCIIOJIb30BATh MOIXOJAIIYI0 (DOPMY 3aIUCH JIEHCTBUTENBHBIX YUCEI IS
pelIeHNs MPAKTUYECKHX 3a/1a4 U NPEACTABICHUS JaHHBIX
OnepupoBaTh NMOHATHUSAMH: CHHYC, KOCHHYC M TaHTEHC MPOM3BOJILHOTO
15 yIjla; WCIMOJIb30BaTh 3allKCh IPOU3BOJIBHOTO yrja uepe3 oOpaTHbIE
TPUTOHOMETpHUYECKUE (DYHKIHH
2 YpaBHEHUs 1 HEPABEHCTBA
OnepupoBaTh MOHATUAMH: TOXKJIECTBO, YpaBHEHUE, HEPABEHCTBO, IIEJI0E,
2.1 panroHaIbHOE, UppalioOHATIBLHOE ypaBHEHUE, HEpPaBEHCTBO,
TPUTOHOMETPHUUYECKOE YpaBHEHUE
29 BemonHATe  TpeoOpa3oBaHUS TPUTOHOMETPHUECKUX BBIPAKECHUH H
' pemaTh TPUTOHOMETPHUYECKUE YPAaBHEHHS
BrimonHATe mpeobpa3oBaHus LENbIX, PALMOHANBHBIX U UPPallMOHATBHBIX
2.3 BBIDQKEHUI W pelaTh OCHOBHBIC THIIBI IIENBIX, PAIMOHAIBHBIX H
UppaIMOHATFHBIX YPAaBHEHUI U HEPABEHCTB
54 [IpuMeHsATh ypaBHEHUS W HEPAaBEHCTBA Ul PEIICHUS MaTeMaTHYECKUX
' 3a]a4 ¥ 3a/1a4 U3 Pa3InYHbIX 00JIacTel HAyKU U peabHOU )KU3HU
MopnenupoBaTh peajibHblEe CHUTyallUM Ha SI3bIKE aireOpbl, COCTABISATH
2.5 BBIpa)KEHUS, YpPaBHEHUS, HEPABEHCTBA IO YCJIOBUIO 3ajauM, UCCIIEeI0BaTh
MOCTPOCHHBIE MOJIENIM C UCIIOIBb30BAaHUEM arlapara ajareopsl
3 OyHKIMHN 1 TpadUKu




OnepupoBaTb MNOHATUSAMH: (YHKIHS, CIIOCOOBI 3akaHus (DYHKIUH,

3.1 00JacTh OmpeneNeHuss M MHOXKECTBO 3HAaueHUW (QYHKIUH, Tpaduk
GyHKIIMH, B3aUMHO 0OpaTHbIC PYHKITUN
3.2 OnepupoBath MOHATHSAMH: YETHOCTh M HEUYETHOCTh (QYHKIMH, HYIU
' (GYHKIINH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonb3oBathk rpaduku GyHKIUN A1 pEIICHUS] YPAaBHEHHI
34 Crpoutb W uuTarh Tpaduku JIUHEHHONW (QYHKUIUHM, KBaJpaTHUYHOU
' GbyHKIMH, cTeneHHON (QYHKIIUU C LIeTIbIM MToKa3aTeIeM
Ucnonb3oBate rpadguku (GYHKIUN I8 KUCCIEIOBAHUS MPOIECCOB H
35 3aBUCHUMOCTEH TP pPEHICHUH 3a7ad U3 APYruX Y4eOHBIX NPEIMETOB H
' peaTbHON  JKHM3HH, BBIpaXaTh (QOpPMyJaMU 3aBUCUMOCTH  MEXKIY
BEJIMYUHAMU
4 Hauana marematnyeckoro anammsa
a1 OnepupoBaTh MOHATHSAMHU: IIOCIEAOBATEIBHOCTh, apUPMeTHyYecKas H
' reoMeTpHuuecKas Mporpeccun
OnepupoBaTh NOHATHSAMH: OECKOHEYHO YOBIBAarOIasi reoMETpUYecKast
4.2 nporpeccusi, cymma OECKOHEYHO  YOBIBAIOIEH  T'€OMETPUYECKOU
POTPEeCcCUu
4.3 3aaBaTh MOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOaMU
44 Hcnosb3oBaTh CBOMCTBA MOCIEIOBATENBHOCTEW W IMPOTPECCHM A
' pelleHus peaabHBIX 3a7a4 MPUKIATHOTO XapaKTepa
5 MHOXecTBa U JIOTUKa
5.1 OnepupoBaTh MOHATUSIMHU: MHOXKECTBO, OTIEpAIIUH HAJl MHOXKECTBAMU
Hcmonb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM —ammapar Ui  ONMUCAHHS
5.2 PEANTBHBIX TIPOIIECCOB U SBJICHUH, TIPU PEIICHUN 33124 U3 JPYTUX YISOHBIX
PeMETOB
5.3 OnepupoBaTh  NOHATUAMU:  OINpeAeNieHHE, Teopema,  CIEACTBHE,
JI0Ka3aTeIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepPsIeMOro .
0o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus
pe3yJbTara
1 Uucna u BBIYUCIEHUS
OnepupoBaTh MOHITUSIMH: HATypallbHOE, IIEJIO€ YHCIIO; HCIIOJIb30BaTh
1.1 MPU3HAKK JIETUMOCTH WENbIX YHCEN, Pa3JIoKeHHE YWCiIa Ha TPOCThIC
MHOHTEJH JUTS PEIICHUS 33124
1.2 OnepupoBaTh MOHSATHEM: CTEIIEHB C PAIlMOHATLHBIM MTOKA3aTeIeM




1.3

OnepupoBaTh MOHATUAMHU: JIOTAPU(PM YUCIIA, TECATUYHBIC U HATYpaJIbHbIC
sorapuhMbl

2.1

YpaBHEHMs U HEPABEHCTBA

[IpumeHsTh CBOICTBAa CTEMEHU Ui MpeoOpa3oBaHUS BBIPAKEHUH,
OIEepUpPOBaTh TOHATUSMU: TOKa3aTeIbHOE YpaBHEHHE M HEPaBEHCTBO;
peliaTh OCHOBHBIE TUIIBI TOKA3aTEIbHBIX YPABHEHUI U HEPABEHCTB

2.2

BrimonsaTe npeoOpazoBaHUs BBIPAKEHHN, COIEPKAIIUX JIOTapu(MBI,
OIEepUPOBATH MOHATUSAMU: JIOTApU(PMUUECKOE YpaBHEHHE U HEPABEHCTBO;
peliaTe OCHOBHBIE TUIIBI JOrapU(PMUUECKUX YPaBHEHHUHM U HEPABEHCTB

2.3

2.4

2.5

Haxoauts pemenus NpocTenInx TPUroHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh NOHATUAMU: CUCTEMA JIMHEUHBIX YPABHEHUH U €€ PEIICHHUE;
UCIIOJB30BaTh  CUCTEMY JIMHEWHBIX  YPaBHEHHMHW Ul pELICHHUS
IIPAKTUYECKUX 3a7a4

Haxomute  pemieHuss OpOCTEHIIMX CHCTEM U COBOKYIIHOCTEH
palOHaIbHBIX YPAaBHEHUN U HEPABEHCTB

2.6

3.1

MogenupoBaTh peajbHbIE CUTyallMM Ha S3BIKE aireOpbl, COCTaBIATH
BBIPAKEHHUSI, YPABHEHHUsI, HEPABEHCTBA U CUCTEMBI 10 YCJIOBHUIO 3aJayH,
UCCIIEIOBATh TIOCTPOCHHBIE MOJIEIIH C UCTIOIH30BAHUEM aIlIapara ajareOpsl

@OyHKIUYU U TpadUKu
OnepupoBaTh MOHATHAMHU: MEpUOANYECKAas (DYHKIUSA, TPOMEKYTKH
MOHOTOHHOCTH ()YHKIIMH, TOUKH IKCTpeMyMa (PyHKIMM, HauOoJbllee U

HalMEeHbllIee 3HaueHUs! (PYHKIMHU Ha MPOMEXKYTKE; MUCIOJIb30BaTh UX IS
uccnenoBanus QyHKIMY, 3aaHHOM rpaduKoM

3.2

OnepupoBaTh NOHATHIMU: IpadUKH MOKA3aTEIBHOMN, TOrapuPMUUECKON U
TPUTOHOMETPUUECKUX (PYHKUIMHA; u300paxarb UX Ha KOOPAWHATHOU
IUIOCKOCTH M UCIIOJIb30BATh JJIs PELLICHUS] yPaBHEHUI U HEPABEHCTB

3.3

3.4

N306paxkaTh Ha KOOPAMHATHOM IUIOCKOCTH TpaduKU JIMHEHHBIX
YpaBHEHUH W UCHOJB30BaTh MX Ul PEIICHUS CUCTEMbl JIMHEWHBIX
ypaBHEHUH

Hcnonb3oBate Tpapuku (QYHKIUH JUIsI HUCCIENOBAaHUS NPOLIECCOB U
3aBHCUMOCTEN U3 IPYruX y4yeOHbBIX TUCHUIUINH

Hauana maTemaTtuueckoro aHaimmsa

4.1

4.2

4.3

OnepupoBaTh TOHATUSIMH: HEMpPEpPhIBHAS  (PYHKIUSA, TPOU3BOIHAS
(GYHKIIMMA, WMCHOJb30BaTh TEOMETPUUYECKUA H  (PU3HUECKHH CMBICI
MPOU3BOAHON JIJTA PELICHUS 3a/1a4

Haxoaute ITPOU3BOAHBIC 9JICMCHTApPHBIX (I)YHKI.[PIfI, BBIYUCIIATH
MMPOU3BOJAHBIC CYMMEI, IPOU3BCACHU, HACTHOI'O (I)YHKL[I/If/’I

Hcnonp3oBaTh MPOW3BOAHYIO JUId  HMCCIENOBaHMA  (QYHKIMH Ha
MOHOTOHHOCTb U 9KCTPEMYMBI, IPUMEHATh PE3yJIbTaThl UCCIEIOBaHUS K
MOCTPOCHHIO IPahuKOB




Hcnonn3oBarh MOPOU3BOJHYIO I HAXOXACHUSA HAWITYYIICTO PCIICHUSA B

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

45 OnepupoBaTh MNOHATUSMH: TEPBOOOpa3Has ¥ HWHTErpal; MOHUMATh
' reOMETPUYECKUI U (PU3MUECKHI CMBICIT HHTETpaja

46 Haxogute mnepBooOpa3Hble 3JEeMEHTapHbIX (QYHKIUN, BBIYUCIATH
' uHTerpai no ¢popmyie Herorona — JleliOnura

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

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




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

Koxa
1 Hucna u BIYUCICHUS
Pammonanbhple  umcna. OOBIKHOBEHHbIE M JE€CATHYHBIE ApoOHM, MPOLIEHTHI,
OeCKOHEeuHble  MepUoJUuecKue  apodu.  Apudmernyeckue  onepauuud  C
1.1  pauuoHaIBHBIMHM YHCIAMH, IPeOOpa30BaHUS YUCIOBBIX BbIpaxKeHUH. IIpumenenue
ApoOeil U MPOLIEHTOB JUIsl pEelIeHUs NPUKIAJHBIX 33734 U3 Pa3IM4HbIX OTpaciel
3HaHUH U PEaJbHOM KU3HU
JlelicTBUTeNnbHBIE  YMcha.  PanuMoHanpHBlE W HMppALMOHANbHBIE  YHUCIA.
1.2  Apudmernueckue omnepanuu C JeHCTBUTENbHBIMH uHciaamu. [lpuGnmxéHHble
BBIUMCIICHUS], [TPaBUJIa OKPYTJICHUS, IPUKUKA U OLIEHKA Pe3yJIbTaTa BEIYUCIICHUH
Crenenp ¢ mensiM mokaszareneM. CranmaptHas ¢Gopma 3amucu JIeHCTBHTEIBHOTO
1.3  uymcna. Mcnonp3oBanue moaxosmierd (GopMbl 3allUCH JEHCTBUTEIBHBIX YUCET JUIS
peleHusl MPaKTUYECKUX 33134 U IPEJCTaBICHUS JaHHBIX
14 Apudmernueckuili KOpeHb HaTypaibHOW cTeneHH. [leiicTBus ¢ apupMeTHUeCKUMHU
' KOPHSIMH HAaTypaJIbHOW CTETICHU
15 CuHyc, KOCHMHYC M TaHIEHC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTAHT€HC YUCIIOBOI'O apryMeHTa
2 VYpaBHEHUS U HEPABEHCTBA
2.1 ToxaecTBa U TOXKAECTBEHHBIE MPeoOpa3oBaHUs
99 ITpeoOpa3oBanue TPUTOHOMETPHUYECKUX BBIpQXEHUH. OcHOBHBIE
' TPUTOHOMETpHUECKUE (POPMYJIbI
93 VYpaBHeHHe, KOpeHb ypaBHeHHs. HepaBeHCTBO, pemieHHe HepaBeHCTBAa. Meron
WHTEPBAIOB
2.4  Pemenue 1enbix U APOOHO-PALMOHATBHBIX YPABHEHUH U HEPABEHCTB
2.5 Pemrenne nppanimoHanbHBIX YpaBHEHUH U HEPABEHCTB
2.6  PemieHue TpUrOHOMETPUUECKUX YpaBHEHHM
97 [TpumeHeHne ypaBHEHHM 1 HEPABEHCTB K PEIICHUI0 MAaTEeMAaTHUECKUX 3a/1a4 U 33124
' U3 PA3JIMYHBIX 00JIaCTeH HAYKU U peaslbHON KU3HH
3 OyHKIMH U TpaduKu
31 Oynkius, cnocoObl 3amanus QyHkuuu. I'paduk ¢yHkumn. B3aumHo oOpaTHbIe
' GyHKIUH
3.9 OO6nacTh ompeneneHuss U MHOXECTBO 3HaueHMM ¢yHkuuu. Hymu ¢yHkoum.

[IpoMexyTKH 3HAKOMOCTOSIHCTBA. YETHBIE M HEUETHBIE (PYHKUINU




33 CrenenHast QyHKIUS ¢ HATYpaJIbHBIM U IIETbIM MOKa3zareneM. EE cBoiicTBa u rpaduxk.
' CgoiicTBa 1 rpaduK KOpHsI N-0¥ CTETICHU
3.4 Tpuronomerpuueckass OKpyXKHOCTb, ONpEACICHHE TPUTOHOMETPHUECKUX (DYHKITHIA
' YHCIIOBOTO apryMeHTa
4 Hauana maTremMaTiueckoro aHaiunsa
41 [TocnenoBarenbHOCTH, CHOCOOBI 3aJaHHs IOCIEAOBAaTENbHOCTEH. MOHOTOHHBIE
' [OCJIEI0BATELHOCTH
Apudmernueckass U reomMeTpuueckas Imporpeccud. beckoHeuHO yObIBarowias
4o  TEOMETPHYECKas NMPOrpeccus. Cymma OecKOHEYHO YOBIBAIOLICH TE€OMETPUYECKOM
' nporpeccun. Dopmyna CIOXKHBIX NPOLEHTOB. VICMONb30BaHWE MPOTPECCHH LIS
pelIeHus peaabHbIX 33a4 MPUKIAJIHOTO XapaKTepa
5 MHoxecTBa 1 JIOrMKa
MHoxecTBO, onepanuu Haj MHoXecTBamH. Jluarpammbr DOiinepa — Benna.
5.1 IIpumeHeHHEe TEOPETUKO-MHOXKECTBEHHOTO armnmapara JUisi OINHCAaHHs pPealbHbIX
IIPOLIECCOB U SIBJICHUH, P PEILICHUH 33]a4 U3 APYTUX YUeOHBIX [IPEIMETOB
5.2 Ompenenenue, Teopema, CIeACTBUE, T0Ka3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna v BBIYUCTICHUS
11 Hartypanbhblie u nenslie uncia. [lpu3Haku AeIMMOCTH LENbIX Yucel
1.2 CreneHsb ¢ paluoHaJIbHBIM MTOKa3areneM. CBOWCTBA CTENEHH
13 Jlorapudm uucna. /lecaTuynble U HaTypaibHbIE JOrapupMbl
2 VYpaBHEHUsI U HEPABEHCTBA
2.1 IIpeoOpa3oBaHue BBIPAXKEHHUH, COAEPIKALINX JOTapU(MBI
99 [IpeoOpa3oBanue BRIpAKESHHN, COACPIKAIINX CTENCHH C PAI[IOHAIEHBIM
' MoKa3areyeM
2.3 [TpumMepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 IToka3zaTenbHbIE YpaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHUS U HEPABEHCTBA
26 Cuctembl JHMHEHHBIX ypaBHeHHMH. PelneHune NpUKIAAHBIX 3a/Ja4 C IOMOILBIO
' CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 CucTeMbl 1 COBOKYITHOCTH PAIlMOHATBHBIX YPABHEHUH W HEPABEHCTB
)8 [IpumeHeHne ypaBHEHMH, CHCTEM M HEPABEHCTB K PELICHHUI0 MaTeMaTHYEeCKHUX
' 3aJa4 M 3a/1a4 U3 Pa3IMYHbIX 00JIacTei HAyKu U pealbHOM KU3HU
3 OyHKIMH U TpaduKu




Oynkius. [lepuoanyeckue (yHkiuu. [TpomMeXyTkM MOHOTOHHOCTH (DYHKITHH.

3.1 Makcumymbl 1 MUHUMYMBbl (GyHKIUHM. HawmOosblliee W HavMEHbIIEe 3HAYEHUE
(GYHKIIUM Ha IPOMEKYTKE

3.2 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku

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

3.4 Hcnonp3oBanue rpadukoB GyHKIHMHA A5 pelieHus] ypaBHEHUN 1 JIMHEHHBIX CUCTEM
Ucnons3oBanue rpadukoB (GyHKUMHA Ui HCCIEOBAaHUS  MPOILECCOB U

3.5 3aBUCHUMOCTEH, KOTOpble BO3HHUKAIOT MPHU PEUICHUH 3aJad U3 JAPYruX y4eOHBIX
IIPEAMETOB U pEaIbHOMN JKU3HU

4 Hauvana marematuuyeckoro ananusa

4.1 HenpepeiBable pyHKIIMN. METOA HHTEPBAIOB /ISl pEIICHUS] HEPABEHCTB

4.2 [IpousBonnas ¢pynkiuu. ['eomerpuueckuii U GU3NYECKUN CMBICIT IPOU3BOIHOM

43 [IpousBonHbie 3neMeHTapHbIX (QyHKUMNA. DOpMySbl HaXO0XKAECHUS MPOU3BOIHON

' CYMMBI, IIPOU3BENICHUS U YACTHOTO (PYHKIIUI

[IpumeHeHne NPOM3BOAHONW K HCCIENOBAHUIO (PYHKIHMI HAa MOHOTOHHOCTH H

4.4 sKkcTpeMyMbl. HaxoxneHre HanOobIIero ¥ HauMeHbIIero 3Ha4eHus pyHKIUU Ha
OTpe3Ke
[IpumeneHnne MpoN3BOAHOM sl HAXO0XKICHUS HAMITYYIIeTr0 PEIICHUS B IPUKIIATHBIX

4.5 3alayax, A ONpeAeNieHUuss CKOPOCTH TMpoliecca, 3aJaHHOro (HOopMymnod win
rpadgukom

4.6 [TepBooOpaznas. Tabnuia nepBooOpa3HbIX

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

dbopmyne HetoTona — JleitOuuiia




MMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUSA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

Kon
NpoBePsSIeMOro
TpeOoOBaHUS

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMBbI CpeIHEro 001Iero
o0pa3oBaHus

BnageHne Meromamm J0Ka3aTeNbCTB, AITOPUTMaMH pELICHMS 3a1ad;
yMmeHue (GopMyIHpOBaTh W ONEPUPOBATH IMOHATHUSAMHU: ONpEACICHHUE,
aKcuoma, TeopeMa, CIEICTBHE, CBOMCTBO, IPHU3HAK, J0KA3aTeJIbCTBO,
paBHOCHIIbHBIE (POPMYITHUPOBKH; IPUMEHSTH UX; YMEHUE (POPMYIUPOBATH
0o0paTHOE U MPOTHUBOMIOJIOXKHOE YTBEPXKJEHHUE, MPUBOAUTH IMPUMEPHI U
KOHTPIPUMEPBI, HCIIOIB30BATH METOJ MaTeMaTUYECKOM WHIYKLHNH;
IIPOBOAMTH  JOKA3aTEJIbHBIE PACCYKACHWsS IIPpU PpEUICHHM 3a1ad,
OLICHUBATh  JIOTUYECKYIO  IPABHIBHOCTb  PACCYXACHUM; YMEHHE
OIEpUPOBATH MOHATUAMH: MHOKECTBO, IOAMHOXECTBO, OINEpPALMU Haj
MHOXECTBAMHU; yMEHHUE MCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
anmapar JJis OIMCaHUs PEAIbHBIX IIPOLIECCOB U SBJIICHUM U NIPU PEILICHUU
3a7a4, B TOM 4HCI€ U3 JAPYruxX Y4eOHBIX MPEIMETOB; YMEHHE
OTIepUPOBATH MOHATHAMU: Tpad, CBA3HBIN rpad, nepeBo, HUKI, rpad Ha
IUIOCKOCTH; YMEHHME 3aJaBaTh U OIHUCHIBaTh TIpadbl pa3IMuHBIMU

CHOCO6aMI/I; HUCIIOJIB30BAaTh l"paq)LI IIpH pCICHUHN 3a1a4

YMeHue onepupoBaTh MOHATUSMU: HATYPAJIbHOE YHUCIO, LIENI0E€ YHCIIO,
CTEMNEeHb C IETBIM MOKa3aTeieM, KOPEHb HaTYypaJIbHOM CTENEHHU, CTETICHb
C palMOHAIbHBIM  TIOKa3aTelieM, CTENeHb C JIEUCTBUTEIbHBIM
nokasareneM, Jorapum uuciaa, CHHYC, KOCHHYC U  TaHIEHC
MIPOM3BOJIBHOTO YHCJA, OCTATOK IO MOJIYJIO, pallOHaIbHOE YHCIIO,
UppAlMOHATTFHOE  YHUCIO,  MHOXECTBA  HATypalbHBIX,  LENbIX,
palMOHANBHBIX, JCHUCTBUTENBHBIX YHCEN, YMEHHE HCIOJIb30BaTh
MpU3HAKU JEIUMOCTH, HaUMEHBIIUI OO JeTUTeNh U HauMEHBIIEe
oOuiee KpaTHOe, alropuT™ EBKiMIa MpuU pelieHnu 3a7ad; 3HAKOMCTBO C
pa3IMYHBIMM ~ TO3UWLMOHHBIMH  CHUCTEMaMM  CUMCIEHHUS, yMEHHE
BBITIOJIHSITh BBIYHMCIICHHE 3HAYEHUW W MPeoOpa3oBaHUs BBIPAXKEHHUH CO
CTeNeHsIMH U JiorapudMamu, mpeoOpa3oBaHus IPOOHO-PAIIMOHATBHBIX

BBIpa)KeHHﬁ; YMCHHE OIICPHUPOBATH INOHATUAMMU: ITOCICAOBATCIIBHOCTD,




apudMeTHIecKas mporpeccus, FreoMeTprIecKas mporpeccus, 0eCKOHEUYHO
yObIBaroIasi  reoMeTpuuYecKass  Iporpeccus; yMEHHE  3a]aBaTb
MOCJIEI0BATEIBHOCTH, B TOM YHUCIIE C TIOMOLIBIO PEKYPPEHTHBIX (GOPMYIL;
YMEHHUE ONEepUpOBaTh MOHATHUAMM: KOMIUIEKCHOE YHCIIO, CONPSKEHHbIE
KOMILJIEKCHBIE YHCTIa, MOAYJb M apryMEHT KOMIUIEKCHOTO 4Hcia, popma
3allMCH KOMIUIEKCHBIX 4ucell (reoMeTpudeckas, TPHrOHOMETpUUecKas U
anreOpanyeckas); yMeTb NPOU3BOAMTH apU(PMETUUYECKHE ACUCTBUS C
KOMIUICKCHBIMU ~ YMCJIAMH; TNPUBOJUTH IMPUMEPBl  HMCIIOJIb30BaHMS
KOMIUIEKCHBIX YMCEJI; ONEPUPOBATH MOHATUSAMHU: MaTpuua 2x2 m 3x3,

OIIPCACIINTCIIb MAaTPHIIbI, FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHue onepupoBaTh NOHATHUAMU: palMOHAIbHBIC, MpPPALMOHAJIbHbIC,
[OKa3aTelbHblE, CTENEHHbIE, Jorapu(pmMuueckue, TPUTOHOMETPHUUECKHE
YPaBHEHHS U HEPABEHCTBA, HUX CHUCTEMBI; YMEHHE OIEPUPOBATh
MOHATUSMH: TOXKIECTBO, TOXICCTBEHHOE NMpeoOpa3oBaHHEe, YpaBHEHUE,
HEPAaBEHCTBO, CUCTEMAa YPABHEHUH M HEPABEHCTB, PaBHOCHIBHOCTH
YpPAaBHEHUI, HEPAaBEHCTB M CHUCTEM; YMEHHE peuiaTb YypaBHEHHUS,
HEPAaBEHCTBA M CHUCTEMBI C IOMOILBIO PAa3JIMYHBIX IPUEMOB; peEIIATh
YPAaBHEHUs, HEPABEHCTBA M CHUCTEMBI C IapaMeTpoOM; NPHUMEHSITh
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JUISA PELICHHUS MATEeMaTHYECKUX

3a/1a4 U 3a/1a4 U3 pa3IMYHbIX 00JacTell HayKu U pealbHOM KU3HU

YMeHue onepupoBarh MOHATHUSAMU: (yHKIUSA, YETHOCTH (YHKIUH,
HNEPUOJIMYHOCTh (YHKIIMH, OIPAaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb
GyHKIMH, S3KCTpeMyM (DyHKIIMHU, HauOOJIbllIee U HAUMEHbIIIEEe 3HAUCHUS
(GYyHKLIMU Ha IPOMEXYTKE, HelIpepbIBHAS (YHKIIMS, aCUMIITOTHI rpaduka
(GyHKIMM, TiepBasi U BTOpasi MPOU3BOHAs (QYHKIMH, TE€OMETPUUECKUN U
¢u3nueckuif CMBICI TPOM3BOJIHON, IMepBOOOpa3Has, OMNpeAeIEHHbIH
MHTETpall; YMEHHE HAXOAWTh aCUMITOTHI rpaduka (QyHKIUH; YyMEHHE
BBIUNCIIATh INPOU3BOAHBIE CYMMBI, IIPOM3BENEHHUS, YaCTHOIO H
KOMIO3UIMN (PYHKIMHA, HAXOAUTh YpaBHEHHE KacaTelbHOW K rpaduxy
(GyHKLIMU; YMEHHME HaXOIUTh MPOU3BOAHBIE AJIEMEHTAPHBIX (YHKIIMM;
YMEHHME HCIIONIb30BaTh IPOU3BOJAHYIO MJIA HCCIeNoBaHUS (YHKIUI,
HAXOJUTh HauMOOJbIINE W HaMMEHbIIWE 3HaueHHs (DYHKIHH; CTpPOUTH
rpauKu MHOTOUYJICHOB C HMCIIOJIb30BAaHHEM arrapaTra MaTeMaTH4ecKoro
aHaJINM3a; NPUMEHATh NPOU3BOAHYIO MJI HAXOXKICHUS HaWIydIlero
pelIeHusl B NMPUKIAJHBIX, B TOM YHUCJIE COLUUATBbHO-DKOHOMHYECKUX M

buznyecKuX 3a1a4ax; HAXOAUTH TUIOMIAN U 00BEMBI (PUTYP C TTOMOIIBIO




HHTCrpajia;, NpuBOAUTL NPUMCPbI MATCMATHYCCKOI0 MOACIIMPOBAHUSA C

noMouibio AudQepeHnanbHbIX ypaBHEHUN

VYMeHue omnepupoBarh MNOHATHAMM: rpaduk (yHKUMH, oOOpaTHas
byHkuus, KoMno3unus (GyHKUWN, TUHEHHas (QYHKIUS, KBaIpaTHUHAS
byHKIIHS, parmoHaIbHas byHKIIHS, CTEeTeHHas byHKIHS,
TPUTOHOMETpHUYECKHE  (YHKUIUH, OOpaTHbIE TPUTOHOMETPUUYECKHE
GyHKLUMHM, T[OKa3zaTesibHas M Jorapupmuueckas (yHKIMH; YyMEHUE
CTpOUTh TpauKH U3yYeHHBIX (YHKUIUH, BBHIIOIHATH MPEoOpa3OBaHUA
rpaduKoB QYHKLUH, UCIIOIB30BaTh I'paUKH IS U3yUEHUs IIPOLIECCOB U
3aBHCHUMOCTEH, TIPU PELICHUN 3a/1a4 U3 JAPYTruX Y4eOHBIX MPEAMETOB H
3ajlay U3 peasIbHOM >KM3HU; BbIpaXaTh (OPMYyJIaMU 3aBUCUMOCTH MEXTY
BEJIMYMHAMU; HCTIOJIb30BATh CBOMCTBA M TpadMKu (PYHKIIHIA AJ1s perieHHs
YpaBHEHM, HEpPaBEHCTB M 3ajJady C IapaMeTpaMu; H300paxaTb Ha
KOOPJMHATHOM IUIOCKOCTH MHO>KECTBA PELICHUI YPaBHEHH M, HEPABEHCTB

H UX CUCTEM

YMeHue pemiate TEKCTOBBIE 33aJaud pa3HbIX TUIOB (B TOM 4YHCIE Ha
IPOLEHTHI, 0JIM U YacTH, Ha JABUKEHHUE, padOTy, CTOUMOCTh TOBApOB U
yCIIyT, HaJOTH, 3aJ]a4i U3 00J1aCTH YNpaBJICHUS JIUYHBIMH U CEMEHHBIMU
(¢uHaHCaMM); COCTaBISATh BBIPAKEHUS, YpaBHEHMs, HEPABEHCTBA U HX
CHUCTEMBI 0 YCIIOBHIO 3aJa4yM, MCCIENOBAaTh IOJYYEHHOE DPEIICHUE U
OLICHMBATh IMPaBJONOJOOHOCTh pE3yJbTaTOB; YMEHHE MOJEIUPOBATh
pealbHBbIE CUTyallud Ha SA3BIKE MATEMAaTHKH; COCTAaBJIATH BBIPAKECHMS,
YpAaBHEHUs, HEPABEHCTBA M MX CHUCTEMBbl 110 YCJIOBHIO 33J]1a4H,
UCCIIENOBATh IOCTPOCHHBIE MOJENM C MCIOIb30BAHUEM ammapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN PE3yIbTaT

YMeHue oneprupoBath NOHATUAMU: CpefHee apumeTnyeckoe, MeInaHa,
HanOoJIbIIIee M HANMEHBIIIEE 3HAUCHUS, Pa3Max, TUCIIEPCHsl, CTAaHIapTHOE
OTKJIOHEHHE YUCIIOBOTO Ha0Opa; yMEHUE U3BIIEKaTh, HHTEPIPETUPOBATH
nH(opMaIrio, TPEJACTaBICHHYIO B TA0IHIIAX, HA TUarpaMmax, rpadukax,
OTPa)KaIoIyI0 CBOKWCTBA peajbHbIX MPOIIECCOB U SIBICHUI; IPEICTABIATD
uHpOpMaAIMI0O ¢ TIOMOIIBIO TaONHWI[ W JUarpaMM; HCCJIEI0BaTh
CTAaTHCTUYECKUE JaHHBIC, B TOM YHCIIE C NMPUMEHEHHEM TpadUudecKux
METO/IOB M 2JIEKTPOHHBIX CPEJICTB; TpaUueCKH NCCIIeI0BATh COBMECTHBIE
HAOMIO/IEHUsT C TOMOINBIO JWarpaMM pPAacCeMBAaHUS U JIMHEWHOM

perpeccuu




YMeHue onepupoBarh IOHATUAMM: CIYYalHBIM ONBIT U CIIy4yalHOE
COOBITHE, BEPOATHOCTh CIIy4allHOrO COOBITUS; YMEHHE BBIYUCIATH
BEPOSTHOCTh C HCIIOJIb30BAaHHEM TIpapUuecKuX METOOB; MPUMEHSTH
(GOopMynbl CIOXKEHHUS U YMHOXEHHUS BEpOSITHOCTEH, (pOopMyily IMOJIHOM
BEPOSATHOCTH, hopmyiny beprymnm, komOuHaTopHbie hakThl U HOPMYIIBI;
OLIEHUBATb BEPOSITHOCTH PEAIbHBIX COOBITHUH; yMEHHE OIEepUpOBaTh
NOHATUSAMH: CIy4aiiHasi BeIMYMHA, paclpelesieHHe BEepOATHOCTEH,
MaTeMaTHYeCKOe OKUAAHUE, IUCIEPCHUs M CTaHJIApTHOE OTKJIOHEHHE
CIlyuallHOW BEJNWYMHBI, (YHKIHH paclpelesieHuss H  IUIOTHOCTH
PaBHOMEPHOTO, II0Ka3aTeJIbHOTO W HOPMAIbHOTO paclpeesieHuil;
YMEHHE HCIONb30BaTh CBOWCTBA W3YYEHHBIX paClpeNeNeHud Ui
peleHus 3a7ay; 3HAKOMCTBO C TMOHSATHAMM: 3aKOH OOJBIIMX YHCET,
METO/ABI BBIOOPOYHBIX HCCIIEOBAHUMN; yMEHUE NPUBOJIUTH MPUMEPHI
HPOSIBJICHUS 3aKOHA OOJBIIMX YHUCET B MPHUPOJIHBIX M OOILIECTBEHHBIX
SIBJICHHUSAX; YMEHHUE ONEPUPOBATh MOHATHIMH: COUETaHUE, TIEPECTaHOBKA,
YHUCIO COYETAaHUHM, YUCIIO IepecTaHOBOK; OMHOM HbroTOHA; ymeHue
IPUMEHATh KOMOWHATOPHBIE (DaKThI U PACCYKICHUS JJIsl PEIICHUS 3a/1a4;
OLIEHUBATb  BEPOSATHOCTH  peajbHBIX  COOBITUH; COCTaBIISATh

BEPOSITHOCTHYIO MOJIEJIb M UHTEPIPETUPOBATH NOJYYEHHBINA PE3YIIBTAT

YMeHune omnepupoBaTh IOHATHUAMM: TOYKa, NpsMasi, IIJIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIUVIA, IUIOCKUHM Yrod,
JBYI'PAHHBIA yroJI, TPEXTPAHHBIM Yroj, CKPEIIMBAKOIINAECA IpsMBIE,
NapaJuIeIbHOCTh U MEPIEHIUKYISPHOCTD MPSAMBIX U IIJIOCKOCTEH, yrou
MEXAYy HPSAMBIMH, YroJl MEXAY IPSIMOM M IIJIOCKOCTBIO, YTOJI MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE MEXKIY
IPSIMBIMH, PACCTOSTHUE MEKY TUIOCKOCTSAMM; YMEHUE UCIIOJIb30BaTh IIPH
peLIeHUH 33734 U3y4eHHbIe (PaKThl U TEOPEMBbl IUIAHUMETPHH; YMEHHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHpPA; CTPOUTH
MaTE€MaTU4eCKUe MOJCIHA C IIOMOIIBI0 TEOMETPUYECKUX IOHATUU H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTUYCCKUEC 3a1a4n
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YMeHue onepupoBaTh MOHATHUSAMU: IUIOIMIAAL QUIYpbl, 00BEM (QUTYDHI,
MHOTOTPaHHMK, ITPaBWIbHBIII MHOTOTPaHHUK, CEYEHHE MHOIOTPAHHHUKA,
KyO, Mmapamienenurnen, npusMa, nupamuna, ¢urypa M MOBEPXHOCTb
BpallleHHs, UWIMHAP, KOHYC, map, cdepa, miomanb chepsl, MIOMAab
MOBEPXHOCTU MNHPaMUbl, NMPU3MBI, KOHYyca, MHWIMHApPA, 00bEM Kyoda,

IIPSIMOYTOJIBHOTO ITapajulelIeuIea, MUPAMUABLL, IPU3MBbI, LWJIMHIpA,




KOHYCa, Iapa, pa3BépTka MOBEPXHOCTH, CEUYECHUS KOHYCa WU IMIUHIpA,
napajulelbHble OCH WJIM OCHOBAaHMIO, CEUCHHE INapa, IUIOCKOCTh,
Kacamomasacs cdepsl, IMINHIPA, KOHYCA; yYMEHHE CTPOMUTh CEUCHUE
MHOTOTPaHHHKA, H300pa’kaTb MHOTOTPAaHHHUKH, (UTYPHI U TIOBEPXHOCTH
BPAIICHUS, UX CEUYCHHS, B TOM YHUCIIE C TOMOIIBIO AJIEKTPOHHBIX CPEICTB;
yYMEHHE MPUMEHSTh CBOHCTBA F€OMETPUUYECKUX (UTYP, CAMOCTOSATEIHLHO
(bopMynHUpoBaTH ONpEAETICHUS U3y4yaeMbIX (UTyp, BBIIBUTATH TUIIOTE3BI
O CBOWCTBAx M NpPHU3HAKaX I'€OMETPUYECKUX (UTYp, 0OOCHOBBIBATH MU
ONpoBepraTb HMX; yMEHHE TMPOBOAMUTH Kiaccuukamuo ¢Guryp mno
Pa3IUYHBIM IPU3HAKAM, BBINOJHATH HEOOXOJMMBIE JOTIOJHHUTEIbHBIC

MOCTPOCHUS
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YMeHue omnepupoBaTh IOHATHUSMHU: JIBWKCHHE B MPOCTPAHCTBE,
napajuIeNIbHBIA MEPEHOC, CHMMETPHS Ha TUIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHHe TNOAOOMs, TMOAOOHBIE (UTYpBI;, yMEHHE
pacrio3HaBaTh paBHbIC U MOJOOHBIC (UIYpHl, B TOM YHCIIEC B MPHUPOJIE,
UCKYCCTBE, ApXHUTEKType; HCIIOJNB30BaTh T'€OMETPUYECKHUE OTHOIICHHS
NIPU PEIICHUH 33]1a9; HAXOAUTh FTEOMETPUICCKUE BEIIMYMHBI (JUTMHA, YTOJI,
IUIOIAAb, 00BEM) IIPU PEIICHUH 33/1a4 U3 JPYTUX y4EOHBIX IPEAMETOB U
U3 peaJbHOM KM3HM; YMEHHE BBIYUCIATh F€OMETPUYECKHE BEITUUHHBI
(mHa, yrou, TUIOIaAb, OOBEM, IJIOMIATh TOBEPXHOCTH), HCIOIB3YS
U3y4eHHbIE (POPMYIBI U METO/BI, B TOM YHCIE: IUIONIA/b TOBEPXHOCTH
MUPaMHJIbI, TIPU3MBI, KOHYCA, IIWIMHIIPA, TUIOMmaas cdepnl; 00bEM Kyoa,
OpsSMOYTOJBHOTO Mapajjiesienunesa, MUpaMUIbl, TMPHU3MBIL, IMIHHIPA,

KOHYCa, 111apa; yMEHHUE HaXOAUTh OTHOILIEHHE 00bEMOB MOJOOHBIX (hUTYP
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YMeHue onepupoBaTh MOHATUSIMU: MPSIMOYTOJIbHAS CHCTEMa KOOPIMHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATBI BEKTOpPA, CyMMa BEKTOPOB,
MPOM3BE/IEHNE BEKTOpa Ha 4YHCIIO, pa3jioKEeHHE BeKTopa Mo 0Oasucy,
CKAJIIPHOE TMPOU3BEACHUE, BEKTOPHOE IPOU3BEICHUE, Yroll MEXIY
BEKTOpAaMHU; YMEHHUE HCIIOIh30BaTh BEKTOPHBIA U KOOPJIUHATHBIA METO]I
JUISL pelIeHHs TEeOMETPUYECKHX 3aJad H 3adad APYTUx y4eOHBIX

IIPEAMETOB
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YMenue BBI6I/IpaTL HOI[XOIISIIJ_[I/Iﬁ METOL JIA PCHICHUA 3aJdaydu;
IMOHUMAaHHUEC 3HAYUMOCTH MATEMAaTUKW B HW3YYCHUU MPUPOJHBIX U
O6H_ICCTBCHHLIX nmponeccoB u HBJ'ICHHfI; YMCHHUEC  pPACIIO3HABATH

IMPOSABJICHUEC 3aKOHOB MAaTEMAaTUKHW B HCKYCCTBEC, YMCHHC IIPHUBOAWUTH




IpUMEPBl  MAaTEMAaTUYECKUX OTKPBITMM POCCUHCKOM UM MHUPOBOU

MaTeMaTH4YeCKOM HayKHu




INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D

1O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA
1 Uwucna v BBIYUCICHUS

11 Harypanbhblie u nensie uncia. [lpu3Haku AeTMMOCTH HENbIX YUCel

12 Paunonaneubie uuciaa. OOBIKHOBEHHBIE M JECATUYHBIE JPOOH, TPOIEHTHI,
' OeCKOHEeUHbIE TIEPUOUUECKUE IPOOH

13 Apudmernueckuii KOpeHb HaTypaJIbHOU cTeneHu. J{efdcTBrs ¢ apuMeTHIeCKUMU
' KOPHSIMH HAaTypaJIbHOW CTETICHU

14 Crenenp ¢ menbiM mokazateneM. CTenmeHb C PpalMOHAIBHBIM ITOKA3aTeeM.
' CBolicTBa CTENEHU

15 CuHyc, KOCHHYC W TaHTEHC YHWCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTAHT'€HC YMCIIOBOI'O apryMeHTa

1.6 Jlorapudm umcna. JlecaTUUHbIE U HATYypaJIbHBIE JTOrapH(pMbI

JlelicTBuTenbHble uucia. ApudpMmeTuyeckue onepanuuu ¢ JAeHCTBUTEIbHBIMU
1.7 yuciaamy. [lpuOmkE€HHbBIE BBIYMCICHUS, NpaBUJIa OKPYIJIEHUS, NPUKHIKA U
OIIEHKA Pe3yJIbTaTa BbIYMUCICHHI

1.8 [IpeoOpa3oBanue BbIpaxkeHUI

1.9 KommiekcHbie uncna
2 VpaBHEHHS M HEPABEHCTBA

2.1 Lenbie u 1poOHO-paIOHAIEHBIC YPAaBHEHUS

2.2 WppatmonanbHble ypaBHEHUS

2.3 Tpuronomerpuueckue ypaBHEHUS

2.4 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPAaBHEHUS

2.5 Lenbie u 1poOHO-paAIIMOHAIbHBIE HEPABEHCTBA

2.6 HppanmonansHble HEpaBeHCTBA

2.7 [Toka3zaTenbHble U JOrapuPMHUUECKHE HEPABEHCTBA

2.8 Tpuronomerpuueckrue HepaBeHCTBA

2.9 CucreMbl U COBOKYITHOCTH YpaBHEHUHN U HEPABEHCTB

2.10 VYpaBHEeHMsI, HEpABEHCTBA U CUCTEMBI C TapaMeTpaMu

2.11 Marpwuia cucTeMsl JTHHEHHBIX ypaBHEHUH. OnpeaeTnTeh MaTPUIIBI
3 OyHKIMU U Tpaduku




Oynkius, crocodsl 3axanus GyHkuuu. ['padpuk ¢yHkuuu. BzaumHO oOparHbIe

3 ¢ynkuuu. Yétneie U Heu€THBIe QyHKIMU. [lepuoauueckue GyHKIUHN
OO6nacte ompeneneHus: U MHOXKECTBO 3HaueHW ¢yHkumu. Hymu QyHKmm.
3. [IpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLHMH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuH. HamOosbliee M HauMeHblIee 3Hau€HHE
(GYHKLIMU Ha IPOMEXYTKE
33 CreneHHass (QyHKUUS C HaTypajdbHbIM M LEJbIM Ioka3ateneM. EE€ cBoiicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-Oi CTETICHH
3.4 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas QyHKINN, KX CBOHCTBA U TpaduKH
36 Toukm paspeiBa. AcumnrTorsl rpadukoB ¢ynkuuid. CpoiicTBa (YHKIHWH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH
3.8 Apudmerndaeckas u reomeTprueckas nporpeccun. @opmyia CI0KHBIX MTPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 ITpousBosnnas ¢pynkuuu. [IponszBoaHble 31eMEHTapHBIX QYHKIUHA
[IpuMeHeHre NPOU3BOAHOM K HCCIENOBaHUIO (YHKUMHA Ha MOHOTOHHOCTh H
4.2 sKcTpeMyMbl. Haxox/1eHre HanboIbIIero 1 HAaMMEHbIIEr0 3HaueHUs (PYHKLUU Ha
OTpe3Ke
4.3 IlepBooGpasnas. MuTterpain
5 MHoecTBa 1 JIOTUKA
5.1 MHoXxecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenpHasi CTaTUCTUKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 CeomeTpust
7.1 @urypsl Ha IMIO0CKOCTH
7.2 [IpsiMble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tema v MOBEpXHOCTH BpaIeHUS
7.5 KoopaunaTsl 1 BEKTOpHI
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